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%&,*,>4,

7

%&,*,>4,

I&"0",<Z6 A@:\2@&"H,:\,

$:"(@*"D4<, RH@ &ZD":4 >"T, JBD"&:,>4,. 3F8D,>>@ >"*,,<Fb, RH@ BD4 D"$@H, &F,(*"
$J*,H, *@&@:\>Z ,(@ JF:J("<4.

?$D"V",< %"T, &>4<">4, >" H@, RH@ JF&@4H\ JBD"&:,>4, FH">8@< &@2<@0>@ H@:\8@
BD4 &:"*,>44 @F>@&>Z<4 2>">4b<4 BD@(D"<<4D@&">4b H"80,, 8"8 4 BD@(D"<<4D@&"-
>4, >, @$N@*4HFb $,2 J<,>4b JBD"&:bH\ FH">8@<.

IAC!%9aG[ EG!=7?;, #+1?A!E=? ]7EA9I!G3C?%!G[ +'? %?1;?/-
=? G?9[7? G?')!, +E93 I;++; 3EG?97?%!G[ AC?'C!;;I 3 AC?%+-

C3G[ +- AC!%39[=?EG[!

?A+C!G?C EG!=7! )?9/+= %E+')! AC+)%3)3G[ %E+ E9+)EG%3a
+'? %;+S!G+9[EG%!!

IF:@&4b D"$@HZ, ND">,>4b

IFHD@6FH&@ JBD"&:,>4b D"2D,T,>@  ^8FB:J"H4D@&"H\ BD4 H,<B,D"HJD, @8DJ0,>4b
<,0*J +10°C 4 +40°C.
AD4 ND">,>44 JBD"&:,>4b >40, H,<B,D"HJDZ +10°C, >, ("D">H4DJ,HFb F@ND">>@FH\
BD@(D"<< & B"<bH4 CMOS. +F:4 H,<B,D"HJD" & 2":, B@>424HFb >40, ̂ H@(@ 2>"R,>4b,
>, @H8:`R4H\ JBD"&:,>4b, RH@$Z &ZD"$@H">>@, ̂ :,8HD@>48@6 H,B:@ F@(D,&":@ B"<bH\
CMOS.
+F:4 @8DJ0"`V"b H,<B,D"HJD" J&,:4R4&",HFb &ZT, +40°C, @H8:`R4H\ JBD"&:,>4,.
MD">4H\ & BD,*,:"N H,<B,D"HJDZ: –10°C – +60°C.
% V8"LJ F ̂ :,8HD@>48@6 >,@$N@*4<@ B@**,D04&"H\ >,$@:\T@, 42$ZH@R>@, *"&:,>4,
F &,>H4:bH@D@<, JFH">@&:,>>@< >" T8"LJ 4 F>"$0,>>@< F L4:\HD@<. Q4FH8" L4:\H-
D" &,>H4:bH@D", 4 BD4 >,@$N@*4<@FH4 ,(@ 2"<,>" b&:b,HFb @F>@&>Z< JF:@&4,< $,2@H-
8"2>@6 D"$@HZ JBD"&:,>4b.
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AJ:\H @B,D"H@D" F P&,H>Z< <@>4H@D@< 10" 4 FH">@R>Z< BJ:\H@< @B,D"H@D"

1 A,D,*>46 V4H JBD"&:,>4b

1.1 AJ:\H @B,D"H@D" NC: $:@8 4>*48"P44 4 8:"&4"HJD" *:b &&@*" *">>ZN

AJ:\H@< @B,D"H@D" NC >"2Z&",HFb $:@8 4>*48"P44 (<@>4H@D) F D"FB@:@0,>>Z<4
B@* >4< LJ>8P4@>":\>Z<4 8>@B8"<4, " H"80, 8:"&4"HJD" *:b &&@*" *">>ZN.
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AJ:\H @B,D"H@D" F P&,H>Z< <@>4H@D@< 15" 4 @BP4@>":\>Z< FH">@R>Z< BJ:\H@< @B,D"H@-
D"
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1.1.1 7:"&4"HJD" *:b &&@*" *">>ZN

KJ>8P4@>":\>Z, 8>@B84 D"FB@:@0,>Z >,B@FD,*FH&,>>@ B@* ^8D">@<, F@FHD@,>>@
F ̂ 8D">@<. Q4F:@ LJ>8P4@>":\>ZN 8>@B@8 2"&4F4H @H D"2<,D" ̂ 8D">" , >"BD4<,D, *:b
<@>4H@D" 15" 4N 10 TH. KJ>8P4@>":\>Z, 8>@B84 4<,`H 2>"R,>4,, 8@H@D@, <@0>@
BD@R,FH\ >" LJ>8P4@>":\>ZN B@:bN & >40>,6 FHD@8, ̂ 8D">", 2>"R4H 4N 2>"R,>4, <,-
>b,HFb. #Z&",H, RH@ >" >,F8@:\84N LJ>8P4@>":\>ZN B@:bN >,H >"*B4F4, ̂ H@ @2>"R",H,
RH@ & *">>@< F:JR", D"FB@:@0,>>Z, B@* >4<4 LJ>8P4@>":\>Z, 8>@B84 >, 4<,`H
>48"8@6 D@:4.

?H B,D&@6 LJ>8P4@>":\>@6 8>@B84 F:,&" 4<,,HFb

8>@B8"  <,>` 4>*48"P46, 

" @H B@F:,*>,6 LJ>8P4@>":\>@6 8>@B84 FBD"&" -

8>@B8"   <,>` @B,D"P46. 

1>"R,>4, ̂ H4N 8>@B@8 &F,(*" >,42<,>>@, @>4 F*J0"H *:b 42<,>,>4b 2>"R,>4b LJ>8-
P4@>":\>ZN 8>@B@8.
7:"&4"HJD" *:b &&@*" *">>ZN <@0,H D"FB@:@04H\Fb B@* <@>4H@D@<, 4:4 B@ BD"&@6
FH@D@>, <@>4H@D". =" 8:"&4"HJD, *:b &&@*" *">>ZN B@:JR4:" <,FH@ :"<B", B@8"2Z&"-
`V"b (@H@&>@FH4 8 *,6FH&4` NC. 

=" 8:"&4"HJD, *:b &&@*" *">>ZN 4<,`HFb F:,*J`V4, &"0>,6T4, (DJBB 8>@B@8:

7>@:84 J*":,>4b:

7>@B8" C+E+G  F:J04H *:b J*":,>4b (:@$":\>ZN, " 

8>@B8" ?G;+=!  *:b J*":,>4b :@8":\>ZN F@@$V,>46.

!:L"&4H>Z, 8>@B84:
=" B">,:, 4<,`HFb $J8&Z ">(:46F8@(@ ":L"&4H", 8:"&4T BD@$,:" $,2 >"*B4F4, " H"8-
0,

7:"&4T4 B,D,8:`R,>4b:

7:"&4T" Shift . +F:4 8:"&4TJ Shift *,D0"H\ >"0"H@, 4 BD4 ̂ H@< >"0"H\ 8"-

8J`-H@ 8:"&4TJ, <@0>@ &&@*4H\ FHD@R>J` $J8&J, 4:4 F4<&@:, >"D4F@&">>Z6 & &,DN-
>,< :,&@< J(:J 8:"&4T4.

7:"&4T" Fn . +F:4 8:"&4TJ Fn *,D0"H\ >"0"H@, 4 BD4 ^H@< >"0"H\ 8"-

8J`-H@ 8:"&4TJ, <@0>@ &&@*4H\ F4<&@:, >"D4F@&">>Z6 & &,DN>,< BD"&@< J(:J 8:"&4-
T4.

7:"&4T4 *:b BD@8DJH84 4 *:b D,*"8H4D@&">4b:

: =@&"b FHD@8" (s): (Enter) 

: S"( >"2"* 4 J*":4H\: (Backspace) 
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7:"&4T4  4   BD4 &&@*, P4LD & H"$:4PJ &>JHD4 @*>@(@ F:@&" F@&,DT",H T"(

F 8JDF@D@< B@ 8"D"8H,D"<.

7:"&4T4 F@ FHD,:@6 , ,   4  F*&4("`H 8JDF@D :@(4R>@ & J8"2">>ZN

>"BD"&:,>4bN. 

7:"&4T" PgUp  4

8:"&4T" PgDn  F:J04H *:b B,D,:4FHZ&">4b &>JHD4 H,8FH".

7:"&4T" Home  B,D,<,V",H 8JDF@D 8 >"R":J FHD@84,

" 8:"&4T" End  8 8@>PJ FHD@84.

7:"&4T" INS  @2>"R",H D,04< &FH"&84

" DEL  J*":,>4,.

7:"&4T4 &Z$@D" <,>`:
7 (DJBB, <,>` 4>*48"P44 >,B@FD,*FH&,>>Z6 *@FHJB &@2<@0,>, B@<4<@ 4FB@:\2@&"-
>4b 8:"&4T4 B,D,:4FHZ&">4b 4 LJ>8P4@>":\>ZN 8>@B@8, 4 F B@<@V\` F:,*J`T4N
7:"&4T B,D,:4FHZ&">4b:

 B,D,:4FHZ&">4, & <,>` 4>*48"P44 A@24P44,

 B,D,:4FHZ&">4, & <,>` 4>*48"P44 E@FH@b>4b, 

 B,D,:4FHZ&">4, & <,>` 4>*48"P44 AD@(D"<<,

 B,D,:4FHZ&">4, & <,>` 4>*48"P44 E<,V,>46,

 B,D,:4FHZ&">4, & <,>` 4>*48"P44 'D"L484,

 B,D,:4FHZ&">4, & <,>` 4>*48"P44 IFH">4@&@8.

7:"&4T" B,D,8:`R,>4b PC/NC
% JBD"&:,>4, <@N>@ &FHD@4H\ @BP4@>":\>@ 4 PC (Personal Computer, B,DF@>":\>Z6
8@<B\`H,D).

E B@<@V\` 8:"&4T4  8:"&4"HJDJ &&@*" *">>ZN 4 <@>4H@D <@0>@ B,D,8:`R4H\

>" &FHD@,>>Z6  PC. AD4 ^H@< >" <@>4H@D, B@b&4HFb 42@$D"0,>4, PC, 4 8:"&4T"<4
8:"&4"HJDZ &&@*" *">>ZN *".HFb 8@<">*" *:b PC. IBD"&:,>4, F PC 4 BD@(D"<<>@6 @-
$,FB,R,>4,< >a PC, D"2D"$@H">>Z< NCT, >, &N@*4H & H,<J ^H@6 8>4(4. E B@&H@D>Z<
>"0"H4,< ̂ H@6 8:"&4T4 <@0>@ B,D,8:`R4H\ 8:"&4"HJDJ 4 <@>4H@D >" NC. E:,*J,H
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2*,F\ @H<,H4H\, RH@ F4<&@: <ZT4 >" 8:"&4T"N Fn, PgUp, PgDn, 4 B,D,<,V,>4b 8JDF@-
D@<, @2>"R"`H LJ>8P44, BD4<,>b,<ZN >" FH@D@>, PC, 4 H"8 4N @B4F">4, >, &N@*4H
& H,<Z *">>@6 8>4(4.
A@F:, &8:`R,>4b <@>4H@D 4 8:"&4"HJD" *:b &&@*" *">>ZN BD4>"*:,04H &F,(*" NC-J.

A,D,R4F:,>>Z, 2*,F\ "BB"D"HJDZ  (;@>4H@D 4 8>@B84) F@FH"&:b`H B@FH@b>>J` R"FH\
NC, & :`$@< 4FB@:>,>44 B@FH"&:b`HFb &<,FH, F JBD"&:,>4,<.
7:"&4T4 8:"&4"HJDZ NC b&:b,HFb B@&H@D4H,:\>Z< H4B@<. ]H@ @2>"R",H F:,*J`V,,;
 – *,6FH&4, >"0"H@(@ 8:"&4T" >,<,*:,>>@,,
 – *,6FH&4, B@**,D0,>>@(@ >"0"H@ &BD,*\ 8:"&4T" B@F:, 2"BD@(D"<<4D@&">>@6 2"-

*,D084 (Typematic Delay) F>@&" BD@b&:b,HFb,
 – 2"H,< B@**,D0,>>Z6 BD@*@:\04H,:\>@ >"0"H@ 8:"&4T F 2"BD@(D"<<4D@&">>@6

R"FH@H@6 (Typematic Rate) F>@&" 4 F>@&" &&@*4H F@@H&,HFH&J`V46 8@* & P,>H-
D":\>Z6 $:@8 JBD"&:,>4b.

1"*,D08" (TD) 4 R"FH@H" (TR) JFH">"&:4&",HFb B"D"<,HD@< 1121 TYPEMATIC (B@*D@$-
>@FH4 F<. @B4F">4, B@* >"2&">4,< A"D"<,HDZ).

1.1.2 3>L@D<"P44 4 4>*48"P44 FH"HJF" >" ^8D">,

%Z>,F,>>Z, >" ^8D"> 4>L@D<"P44 *,:bHFb >" HD4 R"FH4:
 – % >40>,6 FHD@8, 4<,,HFb B@:, >"*B4F,6 LJ>8P4@>":\>ZN 8>@B@8, 
 – >"* >4< - & FD,*>,6 R"FH4 ^8D">" - @$V,, B@:, 4>*48"P44, 
 – " &,DN>4, HD4 FHD@84 F@FH"&:b,H 4>*48"P4` F@FH@b>4b.

3>*48"P4b FH"HJF"

A@ &,DN>4< HD.< FHD@8"< ^8D">" <@0>@ B@:JR4H\ @$2@D>J` 8"DH4>J @ <(>@&,>>@<
F@FH@b>44 JBD"&:,>4b 4 4>FHDJ<,>H":\>@(@ FH">8". ]H@ B@:, 4>*48"P44 b&:b,HFb B@-
FH@b>>Z<, 8"8@, $Z 42@$D"0,>4, >, D"F8DZ:4 BD@:4FHZ&">4,<.
% B,D&ZN &@F\<4 FHD@8"N 4<,,HFb B@:, F@FH@b>4b. ?H*,:\>Z, B@:b F@FH@b>4b <@(JH
&ZF&,R4&"H\ :@(4R,F84 F&b2">>Z, F@FH@b>4b.  +F:4 & @*>@< B@:, F@FH@b>4b BD4N@-
*4HFb @*>@&D,<,>>@ >,F8@:\8@ F@FH@b>46 &ZF&,R4&"H\ (B@F8@:\8J @*>@&D,<,>>@ 4-
<,,H F4:J JF:@&4, >,F8@:\84N F@FH@b>46), H@(*" &4*>Z< $J*,H H@:\8@ H@, 8@H@D@, L4-
(JD4DJ,HFb B@F:,*>4< B@ BD4&,*,>>@<J >40, B,D,R4F:,>4`.

1 F@FH@b>4, B,D&@6 (DJBBZ D,04<"
 – C%): D,04< DJR>@(@ &&@*" *">>ZN
 – !%GA: "&H@<"H4R,F846 D,04<, &ZB@:>,>4, BD@(D"<<Z 42 B"<bH4 
 – !%GD: "&H@<"H4R,F846 D,04<, &ZB@:>,>4, BD@(D"<<Z 42 &>,T>,(@ JFHD@6FH-

&" (DNC)
 – C)GC: D,04< D,*"8H@D"

2 F@FH@b>4, &H@D@6 (DJBBZ D,04<"
 – CIQ=: DJR>@6 D,04<
 – )3E7: D,04< *4F8D,HZ
 – ;!M: D,04< <"N@&4R8"
 – ?#=I: D,04<  >"$,(" & H@R8J @$>J:,>4b
 – ?)3=: &ZB@:>,>4,  @*>@(@ 8"*D"
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3 F@FH@b>4, D"$@HZ "&H@<"H4R,F8@(@ 4 DJR>@(@ &&@*" *">>ZN
 – 3E7=: B@4F8 8"*D"
 – AC+C: BD,DZ&">4, "&H@<"H4R,F8@(@ &ZB@:>,>4b
 – AIE7: F@FH@b>4, BJF8"
 – EG?A: F@FH@b>4, FH@B"

4 F@FH@b>4, <">4BJ:bP44 BD@(D"<<Z
 – 1!'C: 2"(DJ28" BD@(D"<<Z 42 &>,T>,(@ JFHD@6FH&"
 – E?MC: 2"B4F\ BD@(D"<<Z >" &>,T>,, JFHD@6FH&@
 – E?CG: H,8JV,, JB@Db*@R,>4,
 – C+)!: *:4H,:\>"b @B,D"P4b D,*"8H4D@&">4b
 – ?/GC: @04*">4, >" BJF8@&@6 4<BJ:\F
 – G'?G: F@$4D">4, *">>ZN (@H@&@
 – E;+=: 4*.H F<,>" <,0*J 42@$D"0,>4b<4 ^8D">"
 – AC?A: 2">@F *">>ZN 4 BD@(D"<< & B@FH@b>>J` B"<bH\ &04(">4,<
 L %>4<">4,: B@8" &4*>" >"*B4F\ 1'CK, >, &Z8:`R4H\ JBD"&:,>4,, & BD@H4&@< F:J-

R", <@0>@ B@H,DbH\ &"0>Z, *">>Z,, 4:4 BD@(D"<<Z!

5 F@FH@b>4, 4>H,DB@:bH@D" 
 – )%3/: B,D,<,V",HFb 8"8"b-H@ @F\ (4>H,DB@:bH@D 2"BJV,>)
 – ?/3): @04*">4, 42-2" G4
 – A?1: @04*">4, 2>"8" & B@24P44
 – 1: D"2<,D T"(" 1 4>8D,<,>H
 – 10: D"2<,D T"(" 10 4>8D,<,>H@&
 – 100: D"2<,D T"(" 100 4>8D,<,>H@&
 – 1000: D"2<,D T"(" 1000 4>8D,<,>H@&
 – B@*"R": H"$:4R>@, 2>"R,>4, B@*"R4
 – IE7?: JF8@D,>>Z6 BD@(@>
 – I)+C: F@FH@b>4, B@*"R" FH@B

6 F@FH@b>4, PLC
 – %YAK: 4*.H &ZB@:>,>4, LJ>8P44 PLC

7 F@FH@b>4, FHD@84 F@@$V,>46
 – #*®!: # @HD"0,>4,, * <"FTH"$4D@&">4,, ® &D"V,>4, "8H4&>@,, 4:4 ! ?$V,,

F<,V,>4, >J:,&@6 H@R84 >, D"&>@ >J:`
 – ?A+C: F@@$V,>4, @B,D"H@D" & FHD@8, F@@$V,>4b
 – PLC: F@@$V,>4, PLC & FHD@8, F@@$V,>4b
 – ?S3#: F@@$V,>4, @$ @T4$8, & FHD@8, F@@$V,>4b
 – ! !: *@FHJB 2"BD,V.>
 – º»: 4F8:`R"`V,, *DJ( *DJ(" F@FH@b>4,

8 @$V,, F@FH@b>4, NC
 – ?#=: >,H @$>J:,>4, H@R84 >" 8"8@6-H@ @F4
 – G+EG: D,04< H,FH"
 – 1!7C: F@FH@b>4, FH">@8 2"8DZH
 – !%!C: "&"D46>@, F@FH@b>4,
 – 79!%: >,H F&b24 F 8:"&4"HJD@6
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%@ &H@D@6 FHD@8, 4<,,HFb B@:, F@@$V,>4b. % ̂ H@ B@:, 2"B4FZ&"`HFb (:@$":\>Z,, H@
,FH\ >,2"&4F4<Z, @H 42@$D"0,>4b ̂ 8D">" F@@$V,>4b, F4(>":4 @T4$84 NC, <"8D@8@-
<">*4  F4(>":4 @T4$84 PLC, " H"80, F@@$V,>4b <"8D@8@<">* @ @B,D"H@DF8@(@ PLC.
% ^H@6 FHD@8, D"2<,V,>Z 4 4>*48"P4b *"HZ , 4 &D,<,>4.
% HD,H\,6 FHD@8, <@0>@ BD@R4H"H\ >"2&">4, "8HJ":\>@(@ 42@$D"0,>4b ^8D">", " 2"
>4< >@<,D BD@(D"<<Z, &Z*,:.>>@6 *:b BD@(@>". AD4 D,04<" DJR>@(@ &&@*" *">>ZN
2*,F\ &@*>@ >@<,D BD@(D"<<Z, @H>@FbV,6 8 DJR>@<J &&@*J *">>ZN, " & BD@H4&@< F:J-
R", >@<,D BD@(D"<<Z, &Z*,:.>>@6 *:b  "&H@<"H4R,F8@(@ D,04<".

1.1.3 3>*48"P4b (@H@&>@FH4 8 *,6FH&4` NC

E&,R,>4, :"<BZ, B@8"2Z&"`V,6 (@H@&>@FH4 8 *,6FH&4` NC, @2>"R",H &8:`R,>>@,
4 (@H@&@, 8 *,6FH&4` F@FH@b>4, JBD"&:,>4b.
9"<B" B@("F>,H;
 – ,F:4 &Z8:`R",HFb JBD"&:,>4,< ^:,8HD4R,F8@, B4H">4,,
 – ,F:4 JBD"&:,>4, >,4FBD"&>@,,
 – ,F:4 8@>HD@:\>"b BD@(D"<<" JBD"&:,>4b @$>"DJ04:" >,B@:"*8J & D"$@H,, L"H":\-

>J` >,4FBD"&>@FH\.

AD4 &Z8:`R,>>@< F@FH@b>44 :"<BZ JBD"&:,>4, >, D"$@H@FB@F@$>@,!

1.2 EH">@R>Z6 BJ:\H @B,D"H@D"

C,04<Z, F@FH@b>4, D"$@HZ FH">8" *@:0>Z J<,H\ 42<,>bH\, @$D"$@H8J *@:0>Z J<,H\
2"BJF8"H\ 4 *@:0>Z J<,H\ @FH">@&4H\. 7>@B84, &8:`R"H,:4, &:4b`V4, >" D"$@HJ
FH">8" >"2Z&"`HFb FH">@R>Z<4 ̂ :,<,>H"<4 @B,D"H@D". EH">@R>Z, ̂ :,<,>HZ @B,D"-
H@D" <@0>@ BD4&@*4H\ & *,6FH&4,
 – R"FH4R>@ LJ>8P4@>":\>Z<4 8>@B8"<4 8:"&4"HJDZ NC, B@F:, &&@*" F@@H&,HFH&J`-

V,(@ 42@$D"0,>4b 4>*48"P44, 4:4 
 – @H*,:\>Z<4 8>@B8"<4, &8:`R"H,:b<4, @$@DJ*@&">>Z<4 >" FH">@8.
? F@H@b>44 FH">@R>ZN ̂ :,<,>H@& @B,D"H@D", @ H,8JV,< D,04<,, 4 H.*.  B@:JR4< @$@$-
V"`V,, 42@$D"0,>4,, ,F:4 &&@*4H\ 42@$D"0,>4, AI9[G ?A+C!G?C!.

EH">@R>Z6 BJ:\H @B,D"H@D" *@:0>" F@*,D0"H\ & B,D&J` @R,D,*\ H, @B,D"H4&>Z, ̂ :,-
<,>HZ, 8@H@DZ, >, *@FHJB>Z LJ>8P4@>":\>Z<4 8>@B8"<4 42 8:"&4"HJDZ &&@*" *">-
>ZN (>"BD4<,D EG!CG, EG?A), 4:4 4N *@FHJB 2"HDJ*>.>. =,8@H@DZ, ^:,<,>HZ FH"-
>@R>@6 8:"&4"HJDZ F>4<"`H >,@$N@*4<@FH\ &<,T"H,:\FH&" R,D,2 LJ>8P4@>":\>Z,
8>@B84 8:"&4"HJDZ &&@*" *">>ZN. +FH,FH&,>>@, &ZFHD@,>>@6 FH">@R>@6 8:"&4"HJD@6
<@0>@ 2"<,>4H\ 4 &F, FH">@R>Z, ^:,<,>HZ @B,D"H@D", *@FHJB>Z, R,D,2 LJ>8P4@-
>":\>Z, 8>@B84 8:"&4"HJDZ &&@*" *">>ZN. G@, RH@ 8"84, ̂ :,<,>HZ @B,D"H@D" D"$@H"-
`H @H  LJ>8P4@>":\>ZN 8>@B@8, 4:4 H@:\8@ @H FH">@R>@(@ BJ:\H" @B,D"H@D", @BD,*,-
:b,HFb &F,(*" FHD@4H,:,< FH">8" & 2"&4F4<@FH4 @H F@2*">>@6 FH">@R>@6 8:"&4"HJDZ,
B@^H@<J 2" B@*D@$>@FH4 F:,*J,H 8 >,<J @$D"V"H\Fb.
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?BP4@>":\>Z6 FH">@R>Z6 BJ:\H @B,D"H@D"

% *":\>,6T,< B@2>"8@<4<Fb @B,D"H4&>Z<4 ̂ :,<,>H"<Z FH">@R>@(@ BJ:\H" @B,D"H@-
D", B@FH"&:,>>@6 L4D<@6 NCT. E@FH@b>4, F&,R,>4b :"<BZ & :,&@< &,DN>,< J(:J 8>@-
B@8 @2>"R",H, RH@ >"<,R,>>"b 8>@B8@6 LJ>8P4b "8H4&>"b.

!&"D46>Z6 FH@B. +. >"0"H4,< NC BD4<,H "&"D46>@, F@FH@b>4,, @FH">@-
&4H &F, *&40,>4b, 4 @H*,:b,H F&@4 &ZN@*Z @H FH">8". ?H<,>" &ZB@:>b,H-
Fb B@&@D@H@< (@:@&84 8>@B84 & >"BD"&:,>4, FHD,:84. 1" BD@R4, B@*D@$-
>@FH4 ,(@ D"$@HZ @$D"V"6H,F\ 8 FHD@4H,:` FH">8".

7>@B8" EH">@8 %8:. A@* ,. *,6FH&4,< - ,F:4 F@ FH@D@>Z FH">8" >,H "&"D46>@-
(@ F@FH@b>4b (>"BD4<,D, 8>@B8" "&"D46>Z6 FH@B >, & >"0"H@< F@FH@b>44) -
JBD"&:,>4, 4 FH">@8 FP,B:b`HFb. AD@R4, R"FH4 FH">8", >"BD4<,D (4*D"&:48",

4 H.*. BD4&@*bHFb & *,6FH&4,. 1" BD@R4, B@*D@$>@FH4 BD@P,FF" &8:`R,>4b FH">8" @$-
D"V"6H,F\ 8 FHD@4H,:` FH">8". 

7>@B84 F<,>Z D,04<":

 DJR>@6 D,04<

 *4F8D,H"

 <"N@&4R@8

 >"$,( & H@R8J @$>J:,>4b
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 D,*"8H@D

 "&H@<"H48"

 DJR>@6 &&@* *">>ZN

7>@B84 &Z$@D" T"(":

 &Z$@D T"(" B@ 4>8D,<,>H"< 1, 10, 100, 1000

AD@P,>H>Z, &8:`R"H,:4:

%8:`R"H,:\ BD@P,>H>@6 B@*"R4 <,0*J 0 - 120%. ?BP4@>":\-
>@ &:4b,H >" BD@P,>H $ZFHD@(@ N@*".

?BP4@>":\>@ <@0>@ &Z$4D"H\ B@ R,HZD.< 8>@B-

8"< 2>"R,>4, BD@P,>H" $ZFHD@(@ N@*".

AD@P,>H>Z, &8:`R"H,:4 R4F,: @$@D@H@& TB4>*,:b. A@*

*,6FH&4,< – J<,>\T",HFb, "B@* *,6FH&4,< + J&,:4R4&",H-
Fb >" 10%-@& 2"BD@(D"<<4D@&">>@, R4F:@ @$@D@H@& & *4"-
B"2@>,  50-150%.  A@* *,6FH&4,< 8>@B84 100% BD4<,H 2"-
BD@(D"<<4D@&">>@, R4F:@ @$@D@H@&.

%8:`R"H,:4, 42<,>b`V4, JF:@&4b &ZB@:>,>4b BD@(D"<<Z:

 &ZB@:>,>4, B@ 8"*D"< (@*4>@R>Z6 8"*D)

 JF:@&>Z6 8"*D

 JF:@&>Z6 FH@B

 H,FH BD@(D"<<Z

 FH">@8 2"8DZH
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 JF8@D,>>Z6 BD@(@>

 JF:@&4, 8"*D F>@&"

 JF:@&4, 8"*D >"2"*

 LJ>8P4b 2"8DZH@

7>@B84 *&40,>4b, BJF8" 4 @FH">@&84

 7>@B8" EG!CG. A@*D@$>@FH4 ,. D"$@HZ 42:@0,>Z & *":\>,6T4N (:"&"N

@B4F">4b.

 7>@B8" EG?A.  A@*D@$>@FH4 ,. D"$@HZ 42:@0,>Z & *":\>,6T4N (:"&"N

@B4F">4b.

7>@B84 DJR>@(@ D,04<". ]H@ @B,D"P4@>>Z, @D(">Z *&4-
0,>4b 4 *4F8D,HZ &DJR>J`. AD4 >"$,(, & H@R8J @$>J:,>4b
@>4 F:J0"H *:b &Z*,:,>4b @F,6. C"FB@:@0,>4, 8>@B@8 B@
>"BD"&:,>4b< <@0,H <,>bH\Fb B@ H4B"< FH">8@&.

7>@B84 BJF8" 4 @FH">@&8" TB4>*,:b. A@* 4N *,6FH&4,<

2"BJF8",HFb TB4>*,:\ & >"BD"&:,>4, M3, 4:4 M4, 4:4 @F-
H">@&4HFb BD4 >"0"H44 8>@B84 M5.

EH">@R>Z6 BJ:\H @B,D"H@D" F@*,D04H ,V. 8D@<, ̂ H4N 8>@B@8 8 8>@B@8 BD@42&@:\>@-
(@ >"2>"R,>4b, @$@DJ*@&">>ZN :"<B@R8"<4 (FD,*4 >4N 4<,`HFb 4 4 8>@B84 BD@P,>H-
>@(@ &Z$@D" $ZFHD@(@ N@*", @$@DJ*@&",<Z, @BP4@>":\>@), B@ >4< BD4>4<",H D,T,-
>4, FHD@4H,:\ FH">8", 8"84, LJ>8P44 B@FHD@4H\ >" >4N. =" FH">@R>Z6 BJ:\H @B,D"H@-
D" <@0>@ @$@DJ*@&"H\ ,V. 4 <"N@&4R@8.
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2 ?$V4, F&,*,>4b *:b @B,D"H@D"
2.1 ;,>` 4>*48"P46

A@F:, &8:`R,>4b >" >"*B4F"N 4FH@:8@&">4b LJ>8P4@>":\>ZN 8>@B@8, <,>` 4>*48"-
P46 b&:b,HFb &F,(*" "8H4&>Z<. =" P&,H>@< ̂ 8D">, P&,H L@>" LJ>8P4@>":\>ZN B@:,6
<,>` 4>*48"P46 BD4 4FN@*>@< 4FH@:8@&">44 b&:b,HFb F&,H:@F,DZ<. A,D,N@*4H\ 42

*DJ(@(@ <,>` & ̂ H@ <,>` &@2<@0>@ >"0"H4,< 8>@B84 <,>` 4>*48"P46 . % <,-

>` 4>*48"P46 <@0>@ &Z$4D"H\ D"2:4R>Z, 42@$D"0,>4b 4>*48"P44 >"0"H4,< LJ>8-
P4@>":\>@6 8>@B84 F F@@H&,HFH&J`V,6 >"*B4F\`. 32 <,>` 4>*48"P46 >,:\2b 2"BJF-
8"H\ @B,D"P4` (>"BD4<,D &&@* *">>ZN), ̂ H@ <,>` F:J04H *:b H@(@, RH@$Z 4<,:4 &Z-
$@D <,0*J 42@$D"0,>4b<4 4>*48"P46. ;,>` 4>*48"P46 F@FH@4H 42 *&JN JD@&>,6,
>" B,D&@< JD@&>, >"N@*bHFb F:,*J`V4, (DJBBZ:

A@24P4

b 1
7@>HD@

:\ 2
AD@(D"

<<" 3
E<,V,

>4b 4
'D"L48

" 5
IFH">@

&8" 6
E,D&4F

7 8 9
EHD">

4P" 0

+F:4 >"*B4F\ B@:b LJ>8P46 &Z*,:b,HFb bD84< ($,:Z<) P&,H@< - 42@$D"0,>4, 4>*4-
8"P44 b&:b,HFb "8H4&>@6 &>JHD4 (DJBBZ, - & BD@H4&@< F:JR", >"*B4F\ 4<,,H H.<>Z6
(R.D>Z6) P&,H. A@F:, &8:`R,>4b 4>*48"P46 !$F@:`H>"b B@24P4b b&:b,HFb "8H4&>@6,
B@^H@<J BD4 ̂ H@< F<@HD4HFb (DJBB" A@24P4b &Z*,:.>>@6. ):b F<,>Z (DJBBZ F:,*J,H
BD@FH@ >"0"H\ LJ>8P4@>":\>J` 8>@B8J, @H>@FbVJ`Fb 8 0,:",<@6 (DJBB,. ="N@*bF\
>" B,D&@< JD@&>, & <,>` 4>*48"P46 (>"BD4<,D B@F:, &8:`R,>4b), 8 ,(@ B@F:,*>,6

LJ>8P4@>":\>@6 8>@B8, (Db*@< F <,>` @B,D"P46 ) BD4&b2"> 94FH"H\. ]H@6

LJ>8P4@>":\>@6 8>@B8@6 <@0>@ F<,>4H\ &>JHD4 (DJBBZ >" F:,*J`V,, 42@$D"0,>4,
4>*48"P44, <4>Jb &&@*" &>JHD4 (DJBBZ >"0"H4,< LJ>8P4@>":\>@6 8>@B8, "8H4&>@6
(DJBBZ.
32@$D"0,>4, 4>*48"P44 &>JHD4 (DJBBZ 2"B@<4>",HFb JBD"&:,>4,<, 4 BD4 B@&H@D>@<
&&@*, (DJBBZ ^H@ 42@$D"0,>4, $J*,H F>@&" 8"*D. ="BD4<,D, & (DJBB, A@24P44 F B@-
<@V\` 94FH"H\ &&@*4:4 4>*48"P4` EH">@R>"b B@24P4b, 2"H,< B@F:, &Z$@D" (DJBBZ
AD@(D"<< @BbH\ FBD"T4&",< (DJBBJ A@24P44 BD4 ^H@< @BbH\ B@b&4HFb 4>*48"P4b
EH">@R>"b B@24P4b (>"2&">4, 42@$D"0,>4b 4>*48"P44 &F,(*" &4*>@ & F&,DNJ HD,H\,6
FHD@8, ^8D">").
+F:4 JBD"&:,>4, 4<,,H >, *,FbH\, " >"BD4<,D, BbH\ LJ>8P4@>":\>ZN 8>@B@8, H@(*"
@*>@&D,<,>>@ <@0,H &ZF&,R4&"H\ >, $@:,, BbH4 LJ>8P4@>":\>ZN B@:,6. AD4 ^H@<
B,D&Z6 JD@&,>\ <,>` 4>*48"P46 4<,,H H"8@6 &4*:

A@24P4b1 7@>HD@:
\ 2

AD@(D"<

<" 3
E<,V,>

4b 4
EHD">4P

" 5

E:,*J,H 2"<,H4H\, RH@ 8 BbH@6 LJ>8P4@>":\>@6 8>@B8, BD4&b2"> JBD"&:,>4,< 94F-
H"H\!

="0"H4,< 8>@B84 <,>` 4>*48"P46  <@0>@ BD@b&4H\ 4 *":\>,6T4, (DJBBZ:
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'D"L48"1 IFH">@&8
" 2

E,D&4F

3 4
EHD">4P

" 5

GJH >, &Z*,:b,HFb 4>*48"P4b >4 @*>@6 (DJBBZ, &,*\ (DJBB" A@24P4b b&:b,HFb "8H4&-
>@6, >@ ̂ H@ F,6R"F >, >"B4F">@. A@F8@:\8J E,D&4F b&:b,HFb B@F:,*>,6 (DJBB@6, B@^-

H@<J B@&H@D>Z< >"0"H4,< 8>@B84 <,>` 4>*48"P46  &@2&D"V",<Fb 8 BD,*Z*J-

V,<J 42@$D"0,>4` <,>`. +F:4 B@F:, (DJBBZ E,D&4F 4<,:4F\ $Z ,V. *":\>,6T4,

(DJBBZ <,>`, H@(*" >"0"H4,< 8>@B84 <,>` 4>*48"P46  @>4 B@b&4:4F\ $Z, *@

H,N B@D, B@8" >, *@T:4 $Z F>@&" 8 BD,*Z*JV,<J 42@$D"0,>4` <,>`.
Q4F:@, 4<,`V,,Fb & BD"&@< >40>,< J(:J LJ>8P4@>":\>@(@ B@:b @2>"R",H B@Db*8@-
&Z6 >@<,D LJ>8P4@>":\>@6 8>@B84, BD4&b2">>@6 8 LJ>8P4@>":\>@<J B@:,, " >, B@D-
b*8@&Z6 >@<,D <,>` &>JHD4 (DJBBZ <,>` (F<. ,V. B"D"<,HD SFNUMB).
="0"& LJ>8P4@>":\>J` 8>@B8J "8H4&>@6 (DJBBZ, &N@*4< & <,>` (DJBBZ. ?FH"&T4F\
J BD,0>,(@ BD4<,D", BD4 >"0"H44 8>@B84 A@24P4b B@:JR4< F:,*J`V,, >40, <,>`:

!$F@:`

H>@, 1
?H>@F4H

,:\>@, 2
EH">@R>

@, 3
7@>,R>@

, 4
%F,

5

'DJBB" <,>` A@24P4b F@FH@4H 42 BbH4 <,>`, B@^H@<J >"R4>"b @H T,FH@(@ LJ>8P4@-
>":\>@(@ B@:b, @FH":\>Z, @FH"`HFb BJFHZ<4 (@>4 4 >, 4<,`H >48"8@(@ 2>"R,>4b).
E,6R"F >"N@*4<Fb >" &H@D@<, 4 2"@*>@ B@F:,*>,< JD@&>, <,>` 4>*48"P46. 1*,F\  >"-
0"& LJ>8P4@>":\>Z, 8>@B84, >"*B4F\ BD4&b2">>@(@ LJ>8P4@>":\>@(@ B@:b F<,>4H-
Fb  >" bD8@, 4 FD"2J 0, B@b&4HFb &Z$D">>@, 42@$D"0,>4, 4>*48"P44. =" &H@D@< J-
D@&>, J0, >, 4<,,HFb LJ>8P4@>":\>@6 8>@B84 94FH"H\, B@F8@:\8J HJH FD"2J <@0>@
&Z$D"H\ 0,:",<@, 42@$D"0,>4, 4>*48"P44. +F:4 $Z <,>`, F@FH"&:b`V4, (DJBBJ <,-
>` >, J<,FH4:4F\ & LJ>8P4@>":\>ZN B@:bN, *":\>,6T4, <,>` <@0>@ BD@b&4H\, >"-
0"& 8>@B8J <,>` 4>*48"P46. +F:4 J0, 4 B@F:,*>,, <,>` (DJBBJ <,>` >"N@*4:@F\
>" ^8D">,, H@(*" >"0"& 8>@B8J <,>` 4>*48"P46, &@2&D"V",<Fb >" B,D&Z6 JD@&,>\
<,>` 4>*48"P46.

7 (DJBB, <,>` 4>*48"P44 >,B@FD,*FH&,>>Z6 *@FHJB &@2<@0,>, B@<4<@ 4FB@:\2@&"-
>4b 8:"&4T4 B,D,:4FHZ&">4b 4 LJ>8P4@>":\>ZN 8>@B@8, 4 F B@<@V\` F:,*J`T4N
7:"&4T B,D,:4FHZ&">4b:

 B,D,:4FHZ&">4, & <,>` 4>*48"P44 A@24P44,

 B,D,:4FHZ&">4, & <,>` 4>*48"P44 E@FH@b>44, 

 B,D,:4FHZ&">4, & <,>` 4>*48"P44 AD@(D"<<,

 B,D,:4FHZ&">4, & <,>` 4>*48"P44 E<,V,>46,

 B,D,:4FHZ&">4, & <,>` 4>*48"P44 'D"L484,

 B,D,:4FHZ&">4, & <,>` 4>*48"P44 IFH">@&@8.
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="0"& F@@H&,HFH&J`VJ` 8:"&4TJ, >" LJ>8P4@>":\>ZN 8>@B8"N FD"2J &4*>@ $J*,H
<,>` 4>*"8"P44, BD4>"*:,0"V,, 8 *">>@6 8>@B8,. 3>*48"P4b B,D,N@*4H >" &Z$D">-
>@, J0, D">\T, (>"F:,*@&">>@,) 42@$D"0,>4,, B@*@$>Z< @$D"2@<, 8"8 *@FH4(",HFb

&ZT,J8"2">>Z6 D,2J:\H"H F B@<@V\` 8:"&4T4 B,D,:4FHZ&">4b  4 LJ>8P4@-

>":\>ZN 8>@B@8.

+F:4 B@&H@D>@ >"0"H\ >" 8:"&4TJ B,D,:4FHZ&">4, & <,>` 4>*48"P44 (>"BD4<,D
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#100-
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;,FH@

4>FHD 5
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1
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2
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A@*&@*b 4H@(4: ;,>` 4>*48"P46 F@FH@4H 42 *&JN JD@&>,6. A,D&Z6 JD@&,>\ F@*,D04H
&@F,<\ (DJBB 4>*48"P46. =" B,D&@< JD@&>, LJ>8P4@>":\>@6 8>@B8@6 94FH"H\
<@0>@ <,>bH\ 42@$D"0,>4b &>JHD4 "8H4&>@6 (DJBBZ. +F:4 >" ̂ 8D">, >, J<,F-
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H4HFb &F, BJ>8HZ <,>`, H@(*" 8>@B8@6 <,>` 4>*48"P46  <@0>@ ,(@ BD@-

:4FH"H\. +F:4 & LJ>8P4@>":\>ZN B@:bN B@b&4:"F\ 4 B@F:,*>Z6 BJ>8H <,>`,
H@(*" B@&H@D>Z< >"0"H4,< 8>@B84 <,>` 4>*48"P46 <@0>@ &@2&D"V"H\Fb 8
>"R":J B,D&@(@ JD@&>b.

L 1"<,R">4,:
7 (DJBB, <,>` E,D&4F >, BD4>"*:,04H 8:"&4T" *:b B,D,:4FHZ&">4b, @$,FB,-
R4&"`V"b >,B@FD,*FH&,>>Z6 *@FHJB.

2.2 ;,>` @B,D"P46

+F:4 >" 8"8@<-H@ 42@$D"0,>44 4>*48"P44 0,:",< 8"8J`-H@ @B,D"P4` &ZB@:>4H\,
>"BD4<,D &&@* *">>ZN, @H>@FbV,,Fb 8 42@$D"0,>4` <,>` @B,D"P46, >"0"& 8>@B8J

<,>` @B,D"P46  , <@0>@ B,D,N@*4H\ & LJ>8P4@>":\>@, B@:,. 3 <,>` @B,D"P46

<@0,H 4<,H\ >, $@:,, *&JN JD@&>,6, >@ & <>@(4N F:JR"bN J0, 4 >" B,D&@< JD@&>, 4<,-
,HFb H"8@6 BJ>8H <,>`, 8@H@DZ6 BD4&@*4H 8 >,B@FD,*FH&,>>@<J &ZB@:>,>4` @B,D"-
P46.
O&,H L@>" LJ>8P4@>":\>ZN B@:,6 <,>` @B,D"P46 BD4 4FN@*>@< 4FH@:8@&">44 b&:b-
,HFb @D">0,&Z<. E@FH@b>4, LJ>8P4@>":\>@(@ B@:b <@0,H N"D"8H,D42@&"H\Fb 8D@<,
bD8@(@ ($,:@(@) 4:4 H.<>@(@ (R.D>@(@) P&,H" ,(@ >"*B4F4 4 H4F>JHZ< B@:@0,>4,<
LJ>8P4@>":\>@(@ B@:b. +F:4 8"8J`-H@ @B,D"P4` >,:\2b "8H4&424D@&"H\ & *">>@< F@-
FH@b>44 JBD"&:,>4b, H@(*" P&,H L@>" LJ>8P4@>":\>@(@ B@:b F<,>b,HFb >" P&,H <,>`
4>*48"P46 4 LJ>8P4@>":\>@, B@:, B@H,Db,H N"D"8H,D 8>@B84, 4 $J*,H @8DJ0,>@
:4T\ D"<8@6.
+F:4 &F, <,>` @B,D"P46, @H>@FbV4,Fb 8 *">>@<J 42@$D"0,>4` 4>*48"P44 >, J<,F-
H4HFb & LJ>8P4@>":\>ZN B@:bN, H@(*"  - >"B@*@$4, <,>` 4>*48"P46 - 8>@B8@6 <,>`

@B,D"P46  <@0>@ BD@:4FHZ&"H\ B@ <,>`. +F:4 4 B@F:,*>Z6 BJ>8H <,>` &4*,>

>" ^8D">,, H@(*" >"0"& 8>@B8J <,>` @B,D"P46  , <@0>@ B,D,N@*4H\ 8 >"R":J

B,D&@(@ JD@&>b <,>` @B,D"P46.
;,>` @B,D"P46 @BD,*,:b,HFb <,>` "8H4&>@6 4>*48"P46  ("8HJ":\>Z< 42@$D"0,>4-
,< 4>*48"P44).

2.3 %&@* *">>ZN

A@ D"2:4R>Z< 42@$D"0,>4b< 4>*48"P44 <@0>@ 2"BJF8"H\ &&@* *">>ZN. %&@* *">>ZN

F:,*J,H >"R4>"H\ &F,(*" >"0"H4,< 8>@B84 <,>` @B,D"P46 . =" ^8D">, &>42J,

>"* LJ>8P4@>":\>Z<4 8>@B8"<4 D"FB@:@0,>" FHD@8" &&@*" *">>ZN, (*, F@$D">Z JB-
D"&:,>4,< &&,*,>>Z, *">>Z,.
%&@* P4L,D BD@42&@*4HFb B@ >40,F:,*J`V4< BD"&4:"<:
 – 1"B4F">>Z, P4LDZ BD4F&@bH 2>"R,>4, J8"2">>@<J >" ̂ 8D">, "*D,FJ, @BD,*,:.>>@-

<J & B@:, &&@*" *">>ZN.
 – 1"B4F"H\ >J:4, FH@bV4N >" :,&@6 FH@D@>,, >, @$b2"H,:\>@.
 – O4LD", 2"B4F">>"b *@ >"0"H4b *,FbH4R>@6 2"BbH@6, 4FH@:8J,HFb 2" P,:Z< R4F:@<,

" B@F:, >,. - 2" *,FbH4R>Z< R4F:@<.
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 – 1"B4F"H\ >,2>"R"V4, >J:4 >" BD"&@6 FH@D@>, B@F:, *,FbH4R>@6 2"BbH@6, 4:4 & F:J-
R", P,:ZN R4F,: 2"B4F"H\ *,FbH4R>J` 2"BbHJ` >, @$b2"H,:\>@.

 – %&@* 2>"R,>4b, F@FH@bV,(@ H@:\8@ 42 *,FbH4R>ZN R4F,: <@0>@ >"R4>"H\ *,FbH4R-
>@6 2"BbH@6.

 – 7:"&4T , 4:4  4 4>8D,<,>H>Z6 @B,D"H@D I,  4<,`V46Fb >" LJ>8P4@-

>":\>@6 8>@B8, @B,D"H@D" (,F:4 @>4 *@BJV,>>Z, 8 *">>@6 "*D,F>@6 $J8&,)
<@0>@ >"0"H\ *"0, >,F8@:\8@ D"2 &@ &D,<b &&@*" P4L,D, & :`$@, &D,<b *@
B@:\2@&">4b 8>@B8@6 F@ FHD,:8@6, 2"8DZ&"`V,6 &&@* P4L,D. ?F>@&>@, 4FH@:-
8@&">4,: ̂ H@ B@:@04H,:\>@,, "$F@:`H>@, 2>"R,>4,. ?$@2>"R,>4, &&@*" *">>ZN
F BD4D"V,>4,< BD@4FN@*4H >" B,D&@6 B@24P44 B,D,* R4F:@<, " 2>"8" - >" &H@-
D@6 B@24P44.

 – IBD"&:,>4,< *".HFb F4(>": @T4$84 )!==Y+ &@ &D,<b &&@*" *">>ZN, ,F:4 & 2"*"-
&",<@< 8 *">>@<J "*D,FJ R4F:, *@BJFH4< L@D<":\>J` @T4$8J (BD,&ZT,>4,
8@:4R,FH&" P,:ZN 4:4 *,FbH4R>ZN R4F,:, >,:,(":\>@, 4FB@:\2@&">4, 4>8D,-

<,>H>@(@ @B,D"H@D", 8:"&4T" ,  4:4 , ).

 – )@ 2"8DZH4b &&@*" R4F,: & :`$@, &D,<b <@0>@ J*":4H\ >"R"H@, R4F:@ 8:"&4T@<

J*":,>4b <DEL> . % F:JR", J*":,>4b &,D>.HFb F@FH@b>4,, BD,*T,FH&J`-

V,, >"R":J &&@*" P4L,D.

),6FH&4, 8:"&4T" 2"8DZH4b &&@*" P4L,D  4  @H:4R",HFb *DJ( @H *DJ(" &

H@<, RH@ >"0"H4,<  F@&,DT",< T"( &B,D.* B@ "*D,F>@6 P,B4, " >"0"H4,<  -

>"2"* B@ "*D,F>@6 P,B4. 7:"&4T4  4  BD4<,>b`HFb 8D@<, 2"8DZH4b &&@*"

P4L,D 4 *:b F*&4(" "*D,F>@6 P,B4 $,2 &&@*" P4L,D.



3 32@$D"0,>4b 4>*48"P46 4 &ZB@:>b,<Z, B@ >4< @B,D"P44

23

3 32@$D"0,>4b 4>*48"P46 4 &ZB@:>b,<Z, B@ >4< @B,D"P44

?H*,:\>Z, 42@$D"0,>4b 4>*48"P44 b&:b`HFb BD@b&:b,<Z<4 & :`$@, &D,<b, >,2"&4-
F4<@ @H D,04<" JBD"&:,>4b, 4:4 @H BD@R,(@ F@FH@b>4b.
?*>"8@ >, &F,(*" &@2<@0>@ &ZB@:>4H\ @B,D"P44, @H>@FbV4,Fb 8 *">>@<J 42@$D"0,-
>4`, 4N &ZB@:>b,<@FH\ <@0,H 2"&4F,H\ @H D,04<" JBD"&:,>4b, 4:4 @H BD@R,(@ F@FH@-
b>4b. ="BD4<,D, D,*"8H4D@&">4, B"D"<,HD@& <@0,H &ZB@:>bH\Fb H@:\8@ & D,04<,
C+)!7G?C!, >,F<@HDb >" H@, RH@ @F<@HD,H\ FB4F@8 B"D"<,HD@& &@2<@0>@ & :`$@,
&D,<b, N@H\ &@ &D,<b @$D"$@H84 & D,04<, !%G?;!G. +F:4 & *">>@< F@FH@b>44
JBD"&:,>4b >, &@2<@0>@ &ZB@:>4H\ 8"8J`-H@ @B,D"P4`, @$ ^H@< *".H 2>"H\ *&,
FHD,:84, B@8"2Z&"`V4, & FH@D@>J *DJ( 8 *DJ(J º» (4F8:`R"`V,, *DJ( *DJ(" F@FH@b-
>4,) & @8>, F@FH@b>4b 7-6 FHD@84 F@@$V,>4b.
)DJ(Z< &@BD@F@< b&:b,HFb, RH@ @B,D"P4` <@0>@ &ZB@:>4H\ BD4 :`$@< F@FH@b>44
JBD"&:,>4b, &F. 0, @B,D"P4b >, $J*,H FD"2J 4<,H\ F4:J. ="BD4<,D, 2>"R,>4b 8@DD,8-
P44 4>FHDJ<,>H" <@0>@ 42<,>4H\ &:`$@, &D,<b, *"0, & N@*, @$D"$@H84, &F. 0, BD4-
*.HFb BD,DZ&"H\ @$D"$@H8J (F@2*"H\ F@FH@b>4, AC+C) 4 F>@&" 2"BJF8"H\ *:b H@(@, RH@-
$Z BD4 @$D"$@H8, JBD"&:,>4,< JR4HZ&":"F\ >@&"b 8@DD,8P4b.
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3.1 AD@P,FF &8:`R,>4b JBD"&:,>4b

7@*Z, >,@$N@*4<Z, *:b D"$@HZ JBD"&:,>4b, 2>"R,>4b B"D"<,HD@&, &:4b`V4, >" ,(@
D"$@HJ, " H"80, BD@(D"<<" PLC, &ZB@:>b`V"b BD4B"F@&Z&">4, 8 *">>@<J FH">8J,
$,D.HFb & N@*, D"$@HZ 42 DRAM. E@*,D0">4, DRAM J>4RH@0",HFb & &Z8:`R,>>@<
F@FH@b>44, B@^H@<J BD4 &8:`R,>44 4N >J0>@ 2"(DJ24H\ 42 B"<bH,6, >, 2"$Z&"`V4N
DRAM-Z. 
G"80, & B@FH@b>>Z, B"<bH4 B@B"*"`H *:b F@ND">4,>4b *">>Z,, 2"B4F,>>Z, B@:\2@-
&"H,:,<, 8"8 BD@(D"<<Z *,H":,6, F<,V,>4b >J:,&@6 H@R84 2"(@H@&@8, 8@DD,8P44
4>FHDJ<,>H@&, <"8D@B,D,<,>>Z, (#500...#599), FR.HR484, " H"80,  4>*48"H@DZ PLC,
@HD"0"`V4, F@FH@b>4, D"$@HZ FH">8".
AD@P,FF 2"(DJ284 @2>"R",H B@ FJV,FH&J BD@&,D8JH"84N B"<bH,6.

3.1.1 A,D&Z6 ^H"B 2"(DJ284 4 ,(@ F@@$V,>4b @$ @T4$@8

A@F:, &8:`R,>4b JBD"&:,>4, &ZB@:>b,H F>"R":, F"<@*4"(>@FH48J, BD@&,Db,H FJ<<J
8@*@&, " H"80, B"D"<,HD@& & B@FH@b>>@6 B"<bH4, 2"H,< 2"(DJ0",H DRAM-Z. 
% F:JR", >"N@0*,>4b @T4$@8 

SYSTEM,
HGSZ, 
PLC,
PARAMS

& :`$@< 42 8@*@&, BD4@FH">@&4HFb BD@P,FF 2"(DJ284. +F:4 >, @$>"DJ0,>Z @T4$84,
B@F:, &ZT,B,D,R4F:,>>ZN B@24P44 &Z*".HFb F@@$V,>4, OK, " BD4 @T4$@8 B@b&4HFb
>"*B4F\ BAD.

L%>4<">4,: +F:4 NC @FH">@&4HFb & N@*, &ZT,J8"2">>@6 BD@&,D84, &F,(*" @$D"-
V"6H,F\ 8 F@@H&,HFH&J`V,<J FB,P4":\>@<J F,D&4FJ!

3.1.2 %H@D@6 ^H"B 2"(DJ284 4 ,(@ F@@$V,>4b @$ @T4$@8

+F:4 JBD"&:,>4,< 4 B"D"<,HDZ $Z:4 >"6*,>Z & B@Db*8,, >"R>.HFb &H@D@6 ^H"B 2"-
(DJ284. % N@*, ̂ H@(@ &ZF8@R4H 42@$D"0,>4, ̂ 8D">" !#E?9_G=!a A?13O3a. AD4
2"(DJ28, BD@&,Db`HFb F:,*J`V4, *">>Z,:

 – AD@&,Db,HFb 8@>HD@:\>"b FJ<<" 4>*48"H@D@& 4 H"$:4P PLC, @B4FZ&"`T4N F@FH@-
b>4, FH">8". AD4 @$>"DJ0,>44 @T4$84, &Z*".HFb F@@$V,>4,

3504 ?S3#7! G!#9.;+EG! 3=EGC.
L %>4<">4,! A@F:, J*":,>4b &ZT,J8"2">>@(@ F@@$V,>4b @$ @T4$8, >,@$N@*4<@

JFH">@&4H\ ̂ H4 4>*48"H@DZ 4 H"$:4PZ F@(:"F>@ F@FH@b>4` FH">8". +(@ >,&Z-
B@:>,>4, <@0,H BD4&,FH4 8 >,FR"FH>@<J F:JR"`, 4:4 8 B@&D,0*,>4` FH">8",
B@^H@<J & H"8@< F:JR", @$D"H4H,F\ 2" B@<@V\ 8 FHD@4H,:` FH">8", 4:4 BD@R4-
H"6H, BD4:@0,>>J` 4>FHDJ8P4` FH">8" 4 B@FHJB4H, F@(:"F>@ ^H@<J.

 – AD@&,Db,HFb 8@>HD@:\>"b FJ<<" B"<bH4, F@*,D0"V,6 F@FH@b>4, NC 4 F@ND">b`-
V,6  ,(@ 4 B@F:, &Z8:`R,>4b. G"84<4 *">>Z<4 b&:b`HFb F:,*J`V4,:
G20/G21: *`6<@&"b/<,HD4R,F8"b 2"*"R" D"2<,D", 
2">,F.>>J` 8@DD,8P4` *:4>Z,
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,F:4 &Z8:`R,>4, BD@4FN@*4:" &@ &D,<b &ZB@:>,>4b BD@(D"<<Z, J 8"8@(@ 8"*-
D"  BD,DZ&":@F\ &ZB@:>,>4,, *:b H@(@, RH@$Z <@0>@ $Z:@ 2"BJF8"H\ B@-
4F8 BD,D&">>@(@ 8"*D",

JFH">@&8J (D"L4R,F8@(@ 42@$D"0,>4b.
AD4 @$>"DJ0,>44 @T4$84, &Z*".HFb F@@$V,>4,

3508 G!#9.E?EG?a=3a NC ?S3#7!.
L %>4<">4,! A@F:, &ZT,J8"2">>@(@ F@@$V,>4b @$ @T4$8, HD,$J,HFb BD@*J<">>@,

&<,T"H,:\FH&@ @B,D"H@D".

 – AD@&,Db,HFb 8@>HD@:\>"b FJ<<" H"$:4PZ 8@DD,8P44 4>FHDJ<,>H@&. AD4 @$>"DJ-
0,>44 @T4$84, &Z*".HFb F@@$V,>4,

3510 G!#9.7?CC+7O33 ?S3#7!.
L %>4<">4,! A@F:, J*":,>4b &ZT,J8"2">>@(@ F@@$V,>4b @$ @T4$8, F:,*J,H F>@&"

2"<,DbH\ 8@DD,8P44 4>FHDJ<,>H@&, & BD@H4&@< F:JR", ^H@ <@0,H BD4&,FH4 8
>,FR"FH>@<J F:JR"`, 4:4 8 B@&D,0*,>4` FH">8".

 – AD@&,Db,HFb 8@>HD@:\>"b FJ<<" H"$:4PZ >J:,&@6 H@R84 2"(@H@&84. AD4 @$>"DJ-
0,>44 @T4$84, &Z*".HFb F@@$V,>4,

3511 G!#9.=I9+%YM G?Q+7 ?S3#.
L %>4<">4,! A@F:, J*":,>4b &ZT,J8"2">>@(@ F@@$V,>4b @$ @T4$8, F:,*J,H F>@&"

2"<,D4H\ F<,V,>4b >J:,&@6 H@R84 2"(@H@&84, & BD@H4&@< F:JR", 2"BJF8 :`$@6
BD@(D"<<Z <@0,H BD4&,FH4 8 >,FR"FH>@<J F:JR"`, 4:4 8 B@&D,0*,>4` FH">-
8".

 – AD@&,Db,HFb 8@>HD@:\>"b FJ<<" <"8D@B,D,<,>>ZN #500, ..., #599, F@ND">b`V4NFb
4 B@F:, &Z8:`R,>4b. AD4 @$>"DJ0,>44 @T4$84, &Z*".HFb F@@$V,>4,

3545 ?S3#7! G!#9. ;!7C?E?%.
L %>4<">4,! %ZT,J8"2">>Z, B,D,<,>>Z, <@(JH F@*,D0"H\ &"0>Z,, F@ND">b,<Z,

*">>Z,, &:4b`V4, >" D"$@HJ FH">8". G"84<4 <@(JH $ZH\ B"D"<,HDZ P48:@&
42<,D,>4b, F@FH@b>4, F<,>V48" 4>FHDJ<,>H@& 4 H.*. A@F:, J*":,>4b &ZT,J8"-
2">>@(@ F@@$V,>4b @$ @T4$8, F:,*J,H JFH">@&4H\ ^H4 D,(4FHDZ F@(:"F>@ F@-
FH@b>4` FH">8". +(@ >,&ZB@:>,>4, <@0,H BD4&,FH4 8 >,FR"FH>@<J F:JR"`,
4:4 8 B@&D,0*,>4` FH">8" 4 BD@R4N FD,*FH&, B@^H@<J & H"8@< F:JR", @$D"H4-
H,F\ 2" B@<@V\ 8 FHD@4H,:` FH">8", 4:4 BD@R4H"6H, BD4:@0,>>J` 4>FHDJ8-
P4` FH">8" 4 B@FHJB4H, F@(:"F>@ ^H@<J.

%ZT,J8"2">>Z, F@@$V,>4b @$ @T4$8, <@0>@ J*":4H\ 8:"&4T,6  (C+E+G). AD4

^H@< *">>Z,, @H>@FbV4,Fb 8 F@@$V,>4`, F$D"FZ&"`HFb >" 0, 8D@<, <"8D@B,D,<,>-
>ZN #500, ..., #599, 2>"R,>4, 8@H@DZN $J*,H BJFHZ<.
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3.2 3>*48"P44 B@24P44

%@2<@0>" 4>*48"P4b BbH4 D@*@& B@24P44. A,D&Z, R,HZDZ 4>*48"P46 &ZF&,R4&",H
&Z$D">>J` B@24P4` $@:\T4<4 8"D"8H,D"<4, " >" BbH@< 42@$D"0,>44 &F, 4>*48"P44
B@24P46, *":,, & F:JR", T,FH4 4:4 <,>,, @F,6 4 2>"R,>4b B@*"R4 4 R4F,: @$@D@H@&
&ZF&,R4&"`HFb >@D<":\>Z<4 8"D"8H,D"<4. ):b B@24P4@>4DJ,<@(@ TB4>*,:b BD4
2"<Z8">44 B,H:4 (F@FH@b>4, M19) &<,FH@ R4F,: @$@D@H@& B@8"2Z&",HFb >" ̂ 8D">, J(-
:@&@, B@:@0,>4, TB4>*,:b. +F:4 TB4>*,:\ C <@0>@ BD@(D"<<4D@&"H\ B@ @Fb<, H@(-
*" &<,FH@ $J8&Z S FHD@8" >"R4>",HFb $J8&@6 C. % FHD@8, B@*"R4 &4*>@ ,V. >@<,D "8-
HJ":\>@6 F4FH,<Z 8@@D*4>"H.

!$F@:`H>"b B@24P4b: & &Z-
$D">>@6 F4FH,<, 8@@D-
*4>"H F JR.H@< F@@H-
&,HFH&J`V,(@ F<,V,-
>4b >J:,&@6 H@R84 4
8@DD,8P46.

?H>@F4H,:\>"b B@24P4b:
B@F:, >"$,(" & H@R8J
@$>J:,>4b  F@&B"*",H F
"$F@:`H>@6 B@24P4,6.
;@0>@ & BD@42&@:\-
>@< B@:@0,>44 2"<,-
>4H\, 4:4 FH"&4H\ >"
>@:\.

A@24P4b FH">8": 42<,D,>>"b
& G53-6 F4FH,<, 8@@D-
*4>"H B@24P4b F JR.-
H@< 8@DD,8P46 B@ *:4-
>,.

7@>,R>"b P@24P4b: B@24P4b 8@>,R>@6 H@R84 8"*D" & "8HJ":\>@6 F4FH,<, 8@@D*4>"H
F JR.H@< 8@DD,8P46 B@ *:4>,.
%F, B@24P44: >"Db*J F BD,-

*Z*JV4<4 R,HZD<b
4>*48"P44 &ZF&,R4&"-
,HFb ,V. 4  @FH"H@8,
RH@ B@8"2Z&",H, F8@:\-
8@ BD,*FH@4H ,V. 42
"8HJ":\>@(@ *&40,>4b.
AD4 ̂ H@6 4>*48"P44 (&
F:JR", T,FH4 4:4 <,-
>,, @F,6) B@8"2">Z 4
2"BD@(D"<<4D@&">>Z,

4 "8HJ":\>Z, B@*"R" 4
R4F,: @$@D@H@&.

),8"DH@&" B@24P4b: ^H@ B@-
24P4b 4>FHDJ<,>H" &
2"BD@(D"<<4D@&">>@6



3.2 3>*48"P44 B@24P44

27

*,8"DH@&, F4FH,<, 8@@D*4>"H BD4 &8:`R,>>@< F@FH@b>44 4>H,DB@:bP44
B@:bD>ZN 8@@D*4>"H (G12.1). AD4 &Z8:`R,>>@< F@FH@b>44 4>H,DB@:bP44
B@:bD>ZN 8@@D*4>"H (G13.1) &ZF&,R,>>Z, 2*,F\ B@24P44 F@&B"*"`H B@24P4-
b<4, &4*>Z<4 >" !$F@:`H>@< ^8D">,.

A,D&Z, HD4 42@$D"0,>4b 4<,`H 4 JFH">@&@R>J` D@:\; 2" B@F:,*>,6 &Z$D">>"b 4>*4-
8"P4b B@24P44 $J*,H >"Db*J @FH"H8" 4 B@24P44 8@>,R>@6 H@R84 J H"8@(@ 42@$D"0,-
>4b 4>*48"P44 (2" 4F8:`R,>4,< F<,V,>46), (*, & &,DN>,6 R"FH4 ̂ 8D">" $J*,H &4*>"
4>*48"P4b B@24P44, " H"80, >" (D"L4R,F8@6 4>*48"P44 B@24P44.

?B,D"P44 4>*48"P44 B@24P44
?B,D"P44 4>*48"P44 B@24P44 F@&B"*"`H F @B,D"P4b<4 BJ:\H" @B,D"H@D" (F<. (:"&J
3.3.4).



3.3 7@>HD@:\

28

3.3 7@>HD@:\

]H" 4>*48"P4b F:J04H *:b 4>*48"P44 H,8JV4N BD@(D"<< 4 F@FH@b>46.

3.3.1 EB4F@8 B@ H,8JV,6 BD@(D"<<,

% >40>,6 R"FH4 ̂ 8D">" &4*,>
FB4F@8 H,8JV,6 BD@(D"<<Z.
?*>@ 42 8"*D@& B@ FB4F8J &Z-
*,:,>@; ^H@H 8"*D >"N@*4HFb
B@* &ZB@:>,>4,<. % FD,*>,6
R"FH4 ^8D">" &4*>" 4>*48"-
P4b B@*"R4 4 R4F,: @$@D@H@&
(BD,*B@:@("b, RH@ 8@:4R,FH&@
@F,6 >, $@:,, T,FH4). % &,DN-
>,6 R"FH4 ̂ 8D">" 4<,,HFb 4>-
*48"P4b B@24P44. % B,D&@<
FH@:$, &4*>" B@24P4b, &Z-
$D">>"b  & <,>` 4>*48"P44
B@24P44 F@@H&,HFH&,>>@ 4>-
*48"P44 (F<. ,V. (:"&J 3.2), &
FD,*>,< FH@:$, - B@24P4b  @F-

H"H8", " & FH@:$, >" BD"&@6 FH@D@>, - B@24P4b 8@>,R>@6 H@R84.

3.3.2 E@FH@b>4, LJ>8P46, B@*BD@(D"<< 4 <"8D@JD@&>,6

=" BD"&@6 FH@D@>, ^8D">" &
B@:, B@*BD@(D"<< &4*>Z "8-
H4&>Z, B@*BD@(D"<<(Z). =,-
B@FD,*FH&,>>@ B@F:, >@<,D"
B@*BD@(D"<<Z FH@4H R4F:@
B@&H@D,>4b. % >40>,< B@:,
^8D">" BD4&,*,>" 4>L@D<"-
P4b @ F@FH@b>44 &D"V,>4b
TB4>*,:b (M3, M4, M5, M19),
@ *4"B"2@>, R4F,: @$@D@H@&
(M11, M12, M13, M14, ...), @$
"8HJ":\>@< 4>FHDJ<,>H,

(Tnnnn), @ &FB@<@("H,:\>ZN
LJ>8P4bN (A, B 4 C), " H"80,
@ *":\>,6T4N (@BD,*,:.>>ZN
& BD@(D"<<, PLC) 8@*"N M.

% B@:, B@24P44 & B,D&@< FH@:$, B@8"2">" B@24P4b, &Z$D">>"b  & <,>` 4>*48"P44 B@-
24P44 F@@H&,HFH&,>>@ 4>*48"P44 (F<. ,V. (:"&J 3.2), &@ &H@D@< FH@:$, - B@24P4b  @F-
H"H8".
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3.3.3 7@*Z G 4 8@DD,8P44

=" A@F:,*>,<, 4 >" !8H4&>@< 42@$D"0,>4bN &4*>Z 8@*Z  G 4 8@DD,8P44, *,6FH&J`-
V4, &@ &D,<b &&@*" 8"*D"  (A@F:,*>,,), " H"80, &@ &D,<b &ZB@:>,>4b BD@(D"<<Z
(!8H4&>,,). A@F:,*>,, 42@$D"0,>4, 4>*48"P44 F@@H&,HFH&J,H F@FH@b>4` <"8D@B,D,-
<,>>ZN #4000..., #4100..., " !8H4&>@, 42@$D"0,>4, - F@FH@b>4` <"8D@B,D,<,>>ZN
#4200..., #4300....

%&,DN>,6 R"FH4 ̂ 8D">" 4<,,H-
Fb 4>*48"P4b B@24P44. % B,D-
&@< FH@:$, &4*>" B@24P4b,
&Z$D">>"b  & <,>` 4>*48"-
P44 B@24P44 F@@H&,HFH&,>>@
4>*48"P44 (F<. ,V. (:"&J
3.2), & FD,*>,< FH@:$, - B@24-
P4b @FH"H8", " & BD"&@FH@D@>-
>,< - B@24P4b 8@>,R>@6 H@R-
84.
+F:4 BD4N@*4HFb &ZF&,R4&"H\
<,>,, F,<4 @F,6, H@(*" & FD,*-
>,6 R"FH4 ̂ 8D">" B@:JR4< 4>-
L@D<"P4` @ B@*"R, 4 R4F,:
@$@D@H@& TB4>*,:b.
% >40>,6 R"FH4 ̂ 8D">", >"R4-

>"b F:,&", F:,*Jb F&,DNJ &>42 &4*>Z 8@*Z G, " H"80, >@<,D 4>FHDJ<,>H" &<,FH, F >@-
<,D@< bR,684 8@DD,8P46.
32 8@*@& G &ZF&,R4&"`HFb H@:\8@ H,, 8@H@DZ, @H:4R"`HFb @H @F>@&>@6 JFH">@&84.

?B,D"P44 G,8FH BD@(D"<<Z, KJ>8P4b, A@F:,*>,,, !8H4&>,, ^8D">"

'DJBB" @B,D"P46 %&@* 8"*D": ="0"& 8>@B8J <,>` @B,D"P46  4 LJ>8P4@>":\-

>J` 8>@B8J %&@* 8"*D", 4<,HFb &@2<@0>@FH\ 2"B4F"H\ @*4> 8"*D & >40>``
FHD@8J ^8D">", 4:4 0, B@&H@D>@ &ZB@:>4H\ 4:4 42<,>4H\ 2"B4F">>Z6 D">,,
8"*D. A@*D@$>@, @B4F">4, LJ>8P44 F<. & D"2*,:, 3.4.4 >" FHD">4P, 37.

3.3.4 AJ:\H @B,D"H@D"

32@$D"0,>4, BJ:\H " @B,D"H@D" BD,*@FH"&:b,H @$2@D @ F@FH@b>44 &"0>,6T4N @B,D"-
P4@>>ZN ̂ :,<,>H@& FH">8". IBD"&:b,<@FH\ D"2:4R>Z<4 LJ>8P4@>":\>Z<4 8>@B8"-
<4 D"2:4R>ZN (DJBB ^:,<,>H@& D"2D,T",HFb BD@(D"<<@6 PLC.



3.3 7@>HD@:\

30

=" D4FJ>8, &4*>@ 42@$D"0,
>4, 4>*48"P44 BJ:\H" @B,D"-
H@D".
% &,DN>,6 (DJBB, 8>@B@8 &4*-
>Z F@FH@b>4, &8:`R"H,:,6
D,04<". A@* >4<4 B@8"2">@
F@FH@b>4, &8:`R"H,:b &Z$@-
D" @F4. 1" >4< F:,*J,H &8:`-
R"H,:\ &Z$@D" T"(", 2"H,< &
HD,H\,6 FHD@8, &4*>Z BD@-
P,>H>Z, &8:`R"H,:4.
% FD,*>,6 (DJBB, 8>@B@8 4<,-
`HFb &8:`R"H,:4 JF:@&46, "
>40>bb (DJBB" 8>@B@8 @HD"-
0",H F@FH@b>4, &8:`R"H,:,6
PLC.

;,>` @B,D"P46 42@$D"0,>4b BJ:\H" @B,D"H@D"

7 42@$D"0,>4` BJ:\H" @B,D"H@D" <@0>@ "8H4&424D@&"H\ >"0"H4,< 8>@B84 <,>` @-

B,D"P46  F:,*J`V4, <,>` @B,D"P46:

C,04<

Z 1
?F\

2
S"(

3
%

4
IF:@&4

b 5
EH">@8

6
?$>J:

4H\ @H>7 8 9 0

A,D&Z, T,FH\ 8>@B@8 b&:b,HFb 8>@B8"<4 <,>`, H@ ,FH\ >"0"H4,< F@@H&,HFH&J`V,6
LJ>8P4@>":\>@6 8>@B84 FH">@&bHFb &4*>Z<4 >" LJ>8P4@>":\>ZN 8>@B8"N 8>@B84
@B,D"P46, @H>@FbV4,Fb 8 *">>@<J <,>`. +F:4 >"0":4 F@@H&,HFH&J`VJ`  LJ>8P4@-
>":\>J` 8>@B8J 4 JBD"&:,>4, BD4>b:@ ,(@, 8>@B84 @B,D"P46 B@ (D"L48, $J*H@ "2",-
*",H". E,*\<"b 8>@B8" I*":,>. ?H>.H. - ̂ H@ 8>@B8" @B,D"P46, H@ ,FH\ ,. >"0"H4, &Z2Z-
&",H >,<,*:,>>@, *,6FH&4,.

IBD"&:b,<@FH\ @H*,:\>Z<4 LJ>8P4@>":\>Z<4 8>@B8"<4 D"2:4R>ZN (DJBB ̂ :,<,>-
H@& D"2D,T",HFb, 4:4 2"BD,V",HFb BD@(D"<<@6 PLC. +F:4 *">>"b @B,D"P4b >" JBD"&-
:b,<"b LJ>8P4@>":\>Z<4 8>@B8"<4, H@(*" @>" *@FHJB>" 42 8"8@(@-H@ &>,T>,(@ ̂ :,-
<,>H" @B,D"H@D". 3>FHDJ8P4b *:b ̂ H@(@ 4<,,HFb & @B4F">44, BD4:@0,>>@< 8 *">>@<J
FH">8J.

?B,D"P44 <,>` D,04<@&

32 F:,*J`V4N D,04<@& <@0>@ &Z$4D"H\:

C,*"8H

@D 1
!&H@<"H

48" 2
CJR>Z6

&&@* *. 3
CJR>@,

4
)4F8D,

H" 5
;"N@&

4R@8 6
?$>

7 8 9 0
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?B,D"P44 <,>` *:b @F,6

% LJ>8P4@>":\>ZN B@:bN B,D,R4F:,>Z &F, @F4, 4<,`V4,Fb >" FH">8,. 1*,F\ <@0>@
&Z$D"H\ HJ @F\, F 8@H@D@6 0,:",< 8"8J`-H@ @B,D"P4` &ZB@:>4H\. ]H" @B,D"P4b >,@$-
N@*4<" >"BD4<,D H@(*", ,F:4 <"N@&4R8@< 0,:",< B,D,<,V"H\ 8"8J`-H@ @F\. ="0"&
F@@H&,HFH&J`VJ` LJ>8P4@>":\>J` 8>@B8J, >J0>@ &Z*,:4H\ B,D,<,V",<J` @F\. AD4
^H@< & FHD@8, ?F\ ^8D">", $J8&,>>Z6 2>"8 @F4 @8DJ0",HFb bD8@6 D"<8@6.

X
1

Z
2 3 4 5 6 7 8 9 0

?B,D"P44 <,>` *:b T"("

% LJ>8P4@>":\>ZN B@:bN B,D,R4F:,>Z &Z$4D",<Z, &,:4R4>Z T"(@&. 7@(*" &Z$4-
D"H\ @*>@ 42 >4N, H@ @>@ @8DJ0",HFb bD8@6 D"<8@6. %Z$D">>Z6 2*,F\ T"( B@:JR",H
BD4<,>,>4, & D,04<, )4F8D,H" 4 ;"N@&4R@8. 1>"R,>4b, 4<,`V4,Fb & LJ>8P4@>":\-
>ZN B@:bN B@>4<"`HFb & 4>8D,<,>H"N.

11 10
2

100
3

1000
4 5 6 7 8 9 0

?B,D"P44 <,>` *:b %

="0"& LJ>8P4@>":\>Z, 8>@B84,  <@0>@ 42<,>4H\ BD@P,>H>Z, &8:`R"H,:4 $ZFHD@(@
N@*", TB4>*,:b 4 B@*"R4.

#-
1
#+

2
S-

3
S+

4
F-

5
F+

6 7 8 9 0

;(>@&,>>@, B@:@0,>4, &8:`R"H,:,6 &4*>@ & FD,*>,6 R"FH4 ^8D">" B@ "*D,F"< #, S
4 F.

?B,D"P44 <,>` JF:@&46

3<4 <@0>@ &8:`R4H\ 4:4 &Z8:`R4H\ F:,*J`V4, JF:@&4b:

?*4>@R

>Z6 8"1
IF:@&>

Z6 8" 2
IF:@&>

Z6 FH@ 3
7"*D

>"2"* 4
7"*D

F>@&" 5
IF8@D,

>>@ 6
EH">@8

2"8DZ 7
G,FH

8 9 0

?B,D"P44 <,>` FH">8"

AD,*FH"&:b`H F@$@6 >, $@:,, &@F\<4 8>@B@8 @B,D"P46 F&@$@*>@(@ 4FB@:\2@&">4b.
3N >"*B4F\ @BD,*,:b,HFb BD@(D"<<@6 PLC, 4N D"$@H", 4FB@:\2@&">4, 42:@0,>Z &
BD4:@0,>@< 8 FH">8J @B4F">44. +F:4 BD@(D"<<" PLC :197-6 <@*J:\ >, F@*,D04H >"*-
B4F\ 8>@B@8, H@(*" "&H@<"H4R,F84 JFH">"&:4&",HFb PLC1, PLC2 ... PLC8.

?B,D"P4b @$>J:4H\ @H>@F4H,:\>J` H@R8J

3>*48"P44 @H>@F4H,:\>ZN 8@@D*4>"H <@0>@FH"&4H\ >" >@:\ F B@<V\` 8>@B84 @B,-
D"P46. A@:@0,>4, B@ @Fb< @H>@F4H,:\>@6 H@R84 D"FF<"HD4&",HFb (:"&@6 3.5.5.
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3.3.5 E@@$V,>4b

=" ̂ H@< ̂ 8D">, &4*>Z F@@$V,>4b & FH"HJF, @04*">4b, 8@H@DZ, 8"8 D"2 FJV,FH&J`H.
A@F8@:\8J &@ &H@D@< FHD@8, FH"HJF" R4H"`HFb H@:\8@ "8H4&>Z, (@04*",<Z, 8  &<,-
T"H,:\FH&J)  F@@$V,>4b, B@^H@<J >" ^H@< ^8D">, <@0>@ B@F<@HD,H\, RH@ & *">>@6
<4>JH, 8D@<, F@@$V,>46, 4<,`V4NFb & FHD@8, FH"HJF", 4<,,HFb :4 ,V. 4 *DJ(4,, 8@-
H@D@, 42-2" ^H@(@ >, <@0,H $ZH\ &ZF&,R,>@.
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3.4 AD@(D"<<"

32@$D"0,>4b @B,D"P46, &ZB@:>b,<ZN & BD@(D"<<"N *,H":4.

3.4.1 #4$:4@H,8" BD@(D"<<

% &,DN>,< FHD@8, ̂ 8D">" &4*>Z >@<,D 4<,`V4NFb & <"("24>, BD@(D"<< 4 &,:4R4>"
F&@$@*>@6 B"<bH4, &ZD"0,>>@6 & $"6H"N.
% FD,*>,6 R"FH4 B,D,R4F:,>Z 4<,`V4,Fb & <"("24>, BD@(D"<<Z. AD@(D"<<Z &2bHZ
>" JR.H JBD"&:,>4,< B@ F&@,<J 4*,>H4L48"P4@>>@<J >@<,DJ; ̂ HZ >@<,D" R4H"`HFb
& B,D&@< FH@:$,. % FD,*>,< FH@:$, <@0,H $ZH\ >"2&">4, BD@(D"<<Z (>, @$b2"H,:\>@
BD4F&@4H\ BD@(D"<<, >"2&">4,, B@^H@<J FH@:$ <,FH"<4 <@0,H 4 BJFHZ< $ZH\). A@-
F:,*>46 FH@:$ F@*,D04H *:4>J BD@(D"<<Z, 42<,D,>>J` & $"6H"N. +F:4 >"* 4:4 B@*
B@F:,*>4< FH@:$@< &4*>Z FHD,:84, ^H@ @2>"R",H, RH@ B@:>Z6 FB4F@8 >, J<,FH4:Fb
>" ^8D">,, 4 & J8"2">>@< FHD,:8"<4 >"BD"&:,>44 4<,`HFb *":\>,6T4, BD@(D"<<Z.

A@ FB4F8J @*>J B@:@FJ <@0-
>@ B,D,<,T"H\ 8:"&4T"<4 F@
FHD,:8@6. E B@<@V\` ^H@6
B@:@FZ *:b &Z*,:,>4b <@0-
>@ J8"2"H\ >" HJ BD@(D"<<J, F
8@H@D@6 0,:",< &ZB@:>4H\
8"8J`-H@ @B,D"P4`.
+F:4 BD4 >,8@H@DZN @B,D"-
P46 (>"BD4<,D: J*":,>4,, 2"-
(DJ28" F *4F8,HZ RAM) 0,:"-
,< &ZB@:>4H\ (DJBB@&@, &Z-
*,:,>4,, BD@H,>JH\ J8"2"H,:\
>" &Z*,:b,<Z, BD@(D"<<Z 4

>"0"H\ 8:"&4TJ . AD4

0,:">44 &Z*,:4H\ &F, BD@-

(D"<<Z 8"H":@(", B@:\2J6H,F\ 8@<$4>"P4,6 8:"&4T  + , 4:4 8:"&4T,6

.

?B,D"P44 $4$:4@H,8@6 BD@(D"<<
7 42@$D"0,>4` $4$:4@H,84 BD@(D"<< <@0>@ "8H4&424D@&"H\ >"0"H4,< 8>@B84 <,-

>` @B,D"P46  F:,*J`V4, @B,D"P44, &,D>,, <,>` @B,D"P46:

=@&@,

1
3V,H

2
I*":b,H

3
1"(DJ0

",H 4
E@ND">

b,H 5
AD@(@>

6
%@2&D"

V",H 7
E@DH4D

J,H 8
1"V4

V.>. 9 0
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?B,D"P4b =@&@,: AD4 >"0"
H44 8>@B84 & >40>,6
:,&@6 R"FH4 ̂ 8D">" @H-
8DZ&",HFb @8>@, (*, 2"-
*".HFb >@<,D BD@(D"<-
<Z. %&@* 2"8DZ&",HFb
:`$@6 42 8:"&4T,& F@
FHD,:8@6. AD4 ^H@<
F@2*".HFb >@&"b BD@-
(D"<<" F 2"*">>Z< >@-
<,D@<, 4:4 B@:JR4<
F4(>": @T4$84, ,F:4
B@* H"84< >@<,D@< J-
0, FJV,FH&J,H BD@(-
D"<<", 4:4 ,F:4 J0,
>,H <,FH & B"<bH4.

+F:4 2"*"RJ >@<,D" BD@(D"<<Z 2"8DZH\ B@8"2Z&"`V,6 >"BD"&@ FHD,:8@6, H@(*"
<@0>@ 4 >"2&">4, BD@(D"<<Z 2*,F\ 2"*"&"H\. AD4 2"*"R, >"2&">4b 8:"&4T"<4 BD@-
:4FHZ&">4b <@0>@ &Z$4D"H\ <,0*J D,04<@< F@ FHD@R>Z<4 4:4 BD@B4F>Z<4 $J8&"-
<4.
?B,D"P4b 3V,H: A@F:, >"0"H4b 8>@B84 2"*".HFb >@<,D BD@(D"<<Z & @8>, & :,&@6

>40>,6 @8>, ̂ 8D">". 1"8DZ& 2"*"RJ >@<,D" :`$Z< 8:"&4T,< F@ FHD,:8@6, B@-
:@F" &Z*,:,>4b B,D,F8@R4H & 0,:",<J` BD@(D"<<J, 4:4 B@:JR4< F4(>": @-
T4$84, ,F:4 B@* 2"*">>Z< >@<,D@< >, FJV,FH&J,H BD@(D"<<" & B"<bH4.

'DJBB" @B,D"P46 I*":b,H: ="0"& 8>@B8J, J&4*4< HD4 *":\>,6T4N 8>@B@8 @B,D"P46:
C"<*4F8, %ZB@:>,>4,, ?H<,>". 7>@B8@6 @B,D"P46 C"<*4F8 <@0>@ &Z$4D"H\,
RH@ 0,:",< J*":4H\ BD@(D"<<J(Z) 42 <"("24>", 4:4 BD@(D"<<Z $:@8"
NCT90RD, B@*8:`R.>>@(@ 8 JBD"&:,>4`. A@* *,6FH&4,< %ZB@:>,>4, @B,D"-
P4b &ZB@:>b,HFb, " ?H<,>" - BD,DZ&",HFb @B,D"P4b 4 <@0>@ $J*,H &,D>JH\Fb
>" B,D&Z6 JD@&,>\ <,>` @B,D"P46.

'DJBB" @B,D"P46 1"(DJ0",H: ="0"& 8>@B8J, B@b&bHFb >40,F:,*J`V4, @B,D"P44;
A@F:,*@&"H,:\>Z6, C"<*4F8, A2J, %ZB@:>,>4, 4 ?H<,>". AD,&Z<4 HD.<b
&8:`R"H,:b<4 JFH">"&:4&",HFb, RH@ @H8J*" 0,:",< 2"(DJ24H\ BD@(D"<<J &
B"<bH\ JBD"&:,>4b. A@* *,6FH&4,< %ZB@:>,>4, >"R4>",HFb 2"(DJ28", " ?H-
<,>"  - <@0>@ $J*,H &,D>JH\Fb >" B,D&Z6 JD@&,>\ <,>` @B,D"P46.

'DJBB" @B,D"P46 E@ND">b,H: ="0"& 8>@B8J, B@b&bHFb F:,*J`V4, @B,D"P44; A@F:,-
*@&"H,:\>Z6, C"<*4F8, %ZB@:>,>4, 4 ?H<,>". AD,&Z<4 *&J<b &8:`R"H,:b<4
&Z$4D",HFb, RH@ (*, 0,:",< F@ND">4H\ &Z*,:.>>Z, BD@(D"<<J(Z). A@* *,6FH-
&4,< %ZB@:>,>4, >"R4>",HFb F@ND">,>4,, " ?H<,>" <@0>@ $J*,H &,D>JH\Fb
>" B,D&Z6 JD@&,>\ <,>` @B,D"P46, BD,DZ&"b @B,D"P4`.

'DJBB" @B,D"P46 AD@(@>: ="0"& 8>@B8J, F:,*J`V4, @B,D"P44 B,D,N@*bH & LJ>8P4-
@>":\>@, B@:,; !&H@<"H4R,F84, CJR>. &&@* *">>ZN, DNC 4 DNC NCT, G"$:4P"
4 DNC FEW. A,D&@6 8>@B8@6 @B,D"P46 (!&H@<"H4R,F84) <@0>@ &Z*,:4H\
BD@(D"<<J >" "&H@<"H4R,F846 BD@(@>. 7>@B8" @B,D"P46 >,*,6FH&4H,:\>", ,F-
:4 JBD"&:,>4, >"N@*4HFb &  "&H@<"H4R,F8@< D,04<, 4 4<,,HFb F@FH@b>4,
AC+C, AIE7 4:4 EG?A. %H@D@6 8>@B8@6 @B,D"P46 <@0>@ &Z*,:4H\ BD@(D"<-
<J D,04<" DJR>@(@ &&@*" *">>ZN. A@F:,*>4<4 *&J<b 8>@B8"<4 @B,D"P46 @-
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BD,*,:b,HFb D,04< DNC. 7>@B8" @B,D"P46 DNC &8:`R",H JBD"&:,>4, & BD@F-
H@6 D,04< DNC, $,2 BD@H@8@:",  " 8>@B8@6 DNC NCT <@0>@ @FJV,FH&4H\
F&b2\ DNC, D"$@H"`VJ` >" @F>@&">44 BD@H@8@:" NCT. ?B,D"P4b G"$:4P"
*,6FH&4H,:\>" H@:\8@ & D,04<, D,*"8H@D. AD4 ,. >"0"H44, ,F:4 &Z*,:4H,:\
FH@4H >" T (H"$:4P" <,FH 4>FHDJ<,>H@&), 4:4 >" BD@(D"<<, F >@<,D@< P
(H"$:4P"  PLC), H@(*" L"6:, F@*,D0"V46 &Z*,:.>>J` H"$:4PJ 2"(DJ0",HFb &
F@@H&,HFH&J`VJ` H"$:4PJ. E<. ,V. (:"&Z G"$:4P" <,FH 4>FHDJ<,>H@& 3.7.5 4
G"$:4P" PLC 3.7.6. 7>@B8@6 DNC FEW 4FB@:>b,HFb BD@(D"<<" 42 PC, 4>H,(D4-
D@&">>@(@ & JBD"&:,>4, @BP4@>>@.

'DJBB" <,>` %@2&D"V",H: AD4 ,. >"0"H44 >" ̂ 8D">, B@b&bHFb H, J*":.>>Z, L"6:Z,
8@H@DZ, ,V. & B"<bH4 JBD"&:,>4b >"N@*bHFb 4 &B@:>@FH\` &@FFH">"&:4&",-
<Z,. A,D,*&4("b B@:@FJ *:b &Z*,:,>4b >" 0,:",<J` BD@(D"<<J, @B,D"P4,6
%ZB@:>,>4, &Z*,:.>>J` BD@(D"<<J F>@&" <@0>@ 4FB@:\2@&"H\.

'DJBB" <,>` E@DH4DJ,H: IB@Db*@R,>4, BD@(D"<<, 4<,`V4NFb & $4$:4@H,8,, &ZB@:-
>b,HFb BD4 8D4H,D44 &Z*,:,>4b LJ>8P4@>":\>Z<4 8>@B8"<4. %>JHD4 (DJBBZ
@B,D"P46 JB@Db*@R,>4b 4<,`HFb F*,*J`V4, 8>@B84 @B,D"P46: %@2D"FH"`-
V,,, I$Z&"`V,,; >"BD"&:,>4, JB@Db*@R,>4b, *":,, %Z$D">>@,, G4B, C"2<,D
(BYTE) 4 =@<,D *:b JFH">@&84 8D4H,D46 JB@Db*@R,>4b. A@* *,6FH&4,< %Z-
B@:>,>4, JB@Db*@R,>4, &ZB@:>b,HFb.

?B,D"P4b 1"V4V.>.: A@* *,6FH&4,< @B,D"P44 2"V4V.>>Z6 "HD4$JHJ< &Z*,:.>>ZN
L"6:(@&) <@0>@ 42<,>4H\ >" BD@H4&@B@:@0,>>Z6.

3.4.2 AD@F<@HD

=" ^8D">, B@b&4HFb &Z*,:.>-
>Z6 >" 42@$D"0,>44 FB4F@8
BD@(D"<< $4$:4@H,84. =@<,D
4 >"2&">4, BD@(D"<<Z &F,(*"
&4*>Z  & F"<@6 &,DN>,6 FHD@-
8,. A@ BD@(D"<<, <@0>@ B,-
D,<,V"H\ B@:@FJ *:b &Z*,:,-
>4b, 8@H@D"b 2" D"2 &Z*,:b,H
B@ @*>@<J 8"*DJ. A@:@FJ *:b
&Z*,:,>4b <@0>@ *&4("H\
8:"&4T"<4 F@ FHD,:8"<4 4
8:"&4T"<4 *:b BD@:4FHZ&"-
>4b.
A@:@F" *:b &Z*,:,>4b $J*,H
4(D"H\ D@:\ BD4 @B,D"P44 A@-
4F8  8"*D". G"< <@0>@ 4 F B@-

<@V\` B@:@FZ *:b &Z*,:,>4b &FH">@&4H\Fb >" H@H 8"*D, @H 8@H@D@(@ 0,:",< BD@*@:-
0"H\ @$D"$@H8J.

?B,D"P44 BD@F<@HD"

):b 42@$D"0,>4b BD@F<@HD" 4<,`HFb >" D"FB@Db0,>44 >40,F:,*J`V4, @B,D"P44,
*":,, (DJBBZ @B,D"P46, >"0"& 8>@B8J <,>` @B,D"P46:
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A,D&@,

1
A@F:,*

>,, 2
7@>HD@

:\ 3
A@4F8

8"*D" 4 5 6 7 8 9 0

?B,D"P4b A,D&@,: AD4 >"0"H44 8>@B84 FHD@8" &Z*,:,>4b B,D,N@*4H >" B,D&Z6 8"*D
BD@(D"<<Z.

?B,D"P4b A@F:,*>,,: AD4 >"0"H44 8>@B84 FHD@8" &Z*,:,>4b B,D,N@*4H >" B@F:,*-
>46 8"*D BD@(D"<<Z.

?B,D"P4b 7@>HD@:\: AD4 >"0"H44 8>@B84 FHD@8" &Z*,:,>4b B,D,>@F4HFb JBD"&:,-
>4,<  >" B@F:,*>46 8"*D BD@(D"<<Z H"8, RH@ BD4 ̂ H@< BD@RH.H &F` BD@(D"<<J
4 BD@&,D4H ,. 8@>HD@:\>J` FJ<<J. G"84< @$D"2@< <@0>@ JFH">@&4H\, >, B@-
&D,0*,>" :4 4<,`V"bFb & <"("24>, BD@(D"<<" (BD@(D"<<" <@0,H B@&D,*4H\-
Fb >"BD4<,D BD4 ND">,>44 >" F:ZT8@< >428@6 H,<B,D"HJD,, BD4 ^8FB:J"H"-
P44).

'DJBB" @B,D"P46 A@4F8 8"*D": AD4 >"0"H44 8>@B84 B@b&bHFb F:,*J`V4, @B,D"P44:
A,D&@,, A@F:,*>,,, %ZB@:>,>4,, ="R"H\ F, AD,D&">>@, 4 ?H<,>". ?B4F">4,
@B,D"P44 B@4F8" F<. & (:"&, 1"BJF8 "&H@<"H4R,F8@(@ D,04<" B@F:, B@4F8"
8"*D" 13.6 >" FHD">4P, 130.

3.4.3 C,*"8H4D@&">4,

=" ^8D">, &4*,> FB4F@8 D,-
*"8H4DJ,<ZN BD@(D"<<.
="0"& 8>@B8J <,,>` @B,D"-

P46 , 4<,,HFb &@2<@0-

>@FH\ B4F"H\ 4:4 42<,>4H\
BD@(D"<<J. =,:\2b 42<,>4H\
2"V4V.>>Z, BD@(D"<<Z. +F-
:4 JBD"&:,>4, >"N@*4HFb &
D,04<, D,*"8H@D" (C)GC), 4
&ZB@:>,>4, BD@(D"<<Z >,
BD,D&">>@, (AC+C), H@(*" &Z-
2Z&",HFb &Z*,:.>>"b (:"&>"b
BD@(D"<<", " BD4 BD,D&">>@<
&ZB@:>,>44 (AC+C) &Z2Z&"-
,HFb H" BD@(D"<<" , & 8@H@D@<

&ZB@:>b,<"b FHD@8" 4<,,HFb. +F:4 JBD"&:,>4, >"N@*4HFb >, & D,04<, D,*"8H@D"
(C)GC), 4:4 @H8DZH@ 4 &H@D@, @8>@, H@(*" 2"(DJ0",HFb &Z$D">>"b >" 42@$D"0,>44
$4$:4@H,84  BD@(D"<<". % >, BD,D&">>@< F@FH@b>44 &ZB@:>,>4b >, D"2D,T",HFb 42-
<,>,>4, H,8JV4N BD@(D"<<.

?B,D"P44 C,*"8H4D@&">4b

?B4F">4, @B,D"P46 42@$D"0,>4b 4>*48"P44 C,*"8H4D@&">4b F<. & (:"&, ;,>` @B,-
D"P46 C,*"8H4D@&">4b 4.5 >" FHD">4P, 68.
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3.4.4 %&@* @*>@(@ 8"*D"

%&@* 4>*4&4*J":\>@(@ 8"*D" &@2<@0,> H@:\8@ & D,04<, DJR>@(@ BD4&@*" @F,6
(CIQ=), F*&4(">4, ()3E7) 4:4 <"N@&4R8" (;!M).
3<,,HFb &@N<@0>@FH\ 2"B4F"H\ >@&Z6 8"*D, " H"80, B@&H@D>@ &ZB@:>4H\ D">T\, 2"-

B4F">>@(@ 8"*D" 4:4 42<,>4H\ ,(@, >"0"& 8:"&4TJ <,>` @B,D"P46  .

3>*4&4*J":\>Z6 8"*D F:,*J,H 2"*"H\ B@*@$>Z< @$D"2@<, 8"8 BD,*:@0,>4, BD@(D"<-
<Z, @*>"8@ & 4>*4&4*J":\>@< 8"*D, >,:\2b &ZB@:>4H\ H"8J` 8@<">*J, 8@H@D"b 2"&,-
*@<@ BD,*B@:@(",H &ZB@:>,>4, >,F8@:\84N 8"*D@&, 8"8 >"BD4<,D, 8@DD,8P4b D"*4JF"
4>FHDJ<,>H", L"F8", F8DJ(:,>4,, 4:4 D"FR.H H@R84 B,D,F,R,>4b.
/,:",<Z6 8"*D <@0>@ 2"B4F"H\ F B@<@V\` ":L"&4H>@-P4LD@&Z<4 8:"&4T"<4.
AD,*:@0,>4, 2"B4FZ&",HFb & F"<J` >40>J` FHD@8J ̂ 8D">". 7JDF@D <@0>@ B,D,<,-

V"H\ B@ J0, D,*"8H4D@&">>Z< FHD@8"< 8:"&4T"<4  4 .

AD4 >"R":, &&@*" D,*"8H@D >"N@*4HFb & F@FH@b>44 %FH"&8". ):b &&@*" F 2"<,V,>4,<

B@:\2J,<Fb 8:"&4T,6  INS. AD4 ̂ H@< D,*"8H@D B,D,N@*4H & F@FH@b>4, 1"<,V,-

>4,. ="0"& 8:"&4TJ B@&H@D>@, &@2&D"V",HFb F@FH@b>4, %FH"&8".

):b J*":,>4b 4FB@:\2@&"H\ 8:"&4TJ  DEL, 4:4  (Backspace).

?B,D"P44 4>*4&4*J":\>Z<4 8"*D"<4

="0"& 8:"&4TJ <,>` @B,D"P46, 8 42@$D"0,>4` D,*"8H4D@&">4b 4>*4&4*J":\>@(@
8"*D" FH@bH >" D"FB@Db0,>4, F:,*J`V4, @B,D"P44:

I
1
I*":,-
>4, 8" 2

A@<@V

\ 3 4 5 6 7 8 9 0

?B,D"P4b I: 7:"&4T" B@2&@:b,H &&@* @B,D"H@D" I (4>8D,<,>H":\>@(@).
?B,D"P4b J*":,>4b 8"*D": 7:"&4T" F:J04H\ *:b J*":,>4b (D">,, 2"B4F">>@(@) B@:-

>@(@ 8"*D", 4<,`V,(@Fb & $JL,D, 8"*D@&.
A@<@V\: ,F:4 8JDF@D@< FH@4< >" @*>@6 42 LJ>8P46 G 4 >"0"H\ LJ>8P4@>":\>J`

8:"&4TJ A@<@V\, H@ >" ^8D">, B@b&4HFb D4FJ>@8, @B4FZ&"`V46 8@* G.

?HD,*"8H4D@&">>Z6 8"*D 2"8DZ&",HFb 8:"&4T,6  (Enter), 4:4 8:"&4T"<4 F@

FHD,:8@6 , . AD4 ^H@< &@ &H@D@< B@:, FH"HJF" B@b&4HFb >"*B4F\ ?)3=.

="0"& 8:"&4TJ EG!CG, &ZB@:>b,HFb 4>*4&4*J":\>Z6 8"*D. 7:"&4T,6 C+E+G <@0-
>@ BD,8D"H4H\ &ZB@:>,>4, 2"8DZH@(@ 4>*4&4*J":\>@(@ 8"*D" (N@H\ 4 B,D,* >"0"H4,<
8:"&4T4 EG!CG), BD4 ^H@< <@0>@ F>@&" D,*"8H4D@&"H\ BD,*Z*JV46 8"*D. 7"*D,
4<,`V46Fb & $JL,D, 8"*D@&, F@ND">b,HFb *@ &Z8:`R,>4b.
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3.5 E<,V,>4b

32@$D"0,>4b @B,D"P46, &ZB@:>b,<ZN >" D,(4FHD"N >J:,&@6 H@R84 4 8@DD,8P46.

3.5.1 E<,V,>4, >J:,&@6 H@R84 2"(@H@&84

=" ̂ 8D">, D"FB@:@0,>Z G54,
..., G58, @$V4, F<,V,>4b >J-
:,&@6 H@R84, " H"80, 2>"R,-
>4b F<,V,>46, 2"BD@(D"<<4-
D@&">>ZN 8@<">*"<4 G52 4
G92. E<,V,>4b 8@@D*4>"H,
BD4>"*:,0"V4N 8 @H*,:\>Z<
>J:,&Z< H@R8"<, F@2*"`H
F&@` (DJBBJ. A@ (DJBB"<
<@0>@ B,D,<,V"H\ J8"2"H,:\

8>@B8@6  &B,D.* (& FH@-

D@>J &@2D"FH">4b >@<,D@&
F4FH,< 8@@D*4>"H), " 8>@B8@6

 @$D"H>@. %>JHD4 J8"2"-

H,:b, B@8"2Z&"`V,(@ F4FH,<J 8@@D*4>"H, 8>@B8"<4  4  <@0>@ B,D,*&4("H\

4>&,DF>@, B@:, B@ "*D,F"< @F,6. ]H4< B@:,< <@0>@ &Z$4D"H\ &>JHD4 F4FH,<Z
8@@D*4>"H 0,:",<J` @F\.

?B,D"P44 F >J:,&@6 H@R8@6 2"(@H@&84

?B,D"P44 &ZB@:>,>>Z, >J:,-
&Z<4 H@R8"<4 2"(@H@&84, FD"2J
0, 2"<,>b`H D,(4FHDZ F<,V,-
>4b, @*>"8@ ^H@ JR4HZ&",HFb
H,8JV,6 BD@(D"<<@6 H@:\8@
H@(*", ,F:4 BD@(D"<<" B,D,2"-
(DJ0",HFb @H >"R":", 4:4 &Z-
B@:>,>4, BD@(D"<<Z BD,8D"-
V",HFb (&Z2Z&">4, F@FH@b>4b
AC+C), 2"H,< F>@&" 2"BJF8",H-
Fb. G@ ,FH\ >"BD"F>@ 2"<,>b,H-
Fb "8HJ":\>"b F4FH,<" 8@@D*4-
>"H, 42<,>.>>Z< 2>"R,>4,<
BD,>,$D,(",HFb *@ H,N B@D, B@-
8" 4FB@:>4H,:\ F>@&" >, &Z2Z-
&",H 42<,>.>>J` F4FH,<J 8@-

@D*4>"H. 32 ^H@(@ F:,*J,H 4 H@, RH@ >, BD@*J<">>@, 42<,>,>4, F4FH,<Z 8@@D*4>"H
&@ &D,<b &ZB@:>,>4b BD@(D"<<Z >, BD4R4>b,H >,<,*:,>>J` BD@$:,<J, ,(@ F:,*FH&4,
<@0,H $ZH\ 2"<,H>@ H@:\8@ BD4 F:,*J`V,< BD@(@>, BD@(D"<<Z, 4<,>>@ B@^H@<J
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BD4 42<,>,>44 F:,*J,H $ZH\ @R,>\ BD,*JF<@HD4H,:\>Z<. 7 42@$D"0,>4` >J:,&@6
H@R84 2"(@H@&84 <@0>@ "8H4&424D@&"H\ F:,*J`V4, >40, @B,D"P44 4:4 (DJBBZ @B,-

D"P46, >"0"& 8>@B8J <,>` @B,D"P46 :

I*":4H\

(DJBBJ 1
I*":4H\

&F. 2
I

3
/2

4
E@ND">

4H\ 5 6 7 8 9 0

'DJBB" @B,D"P46 I*":4H\ (DJBBJ: AD4 >"0"H44 8>@B84 >" :,&@6 >40>,6 R"FH4 ̂ 8D"-
>" B@b&4HFb &@BD@F I)!93G[ G5x? (x B@ "8HJ":\>@6 F4FH,<, 8@@D*4>"H), *"-
:,, & LJ>8P4@>":\>@< B@:, B@b&bHFb @B,D"P44 %ZB@:>,>4, 4 ?H<,>", 2>"R,-
>4, 8@H@DZN :@(4R>@,.

'DJBB" @B,D"P46 I*":4H\ &F.: AD4 >"0"H44 8>@B84 >" :,&@6 >40>,6 R"FH4 ^8D">"
B@b&4HFb &@BD@F %E- I)!93G[?, 2" ̂ H@ &D,<b & LJ>8P4@>":\>@< B@:, B@b&-
bHFb @B,D"P44 %ZB@:>,>4, 4 ?H<,>", 2>"R,>4, 8@H@DZN :@(4R>@,.

?B,D"P4b I: 7>@B8" B@2&@:b,H &8:`R4H\ 4:4 &Z8:`R4H\ @B,D"H@D I (4>8D,<,>HZ6)
>" "8HJ":\>@6 "*D,F>@6 $J8&,. AD4 &ZB@:>,>44 >,B@FD,*FH&,>>@ B@F:, "*D,F"
8@@D*4>"HZ B@b&4HFb $J8&" I. 1"*">>@, H"84< @$D"2@< 2>"R,>4, *@$"&4HFb 8
B,D&@>"R":\>@<J F<,V,>4`.

?B,D"P4b /2: ),:4H B@B@:"< 2"B4F">>@, B@ "8HJ":\>@<J $J8&,>>@<J "*D,FJ 2>"R,-
>4,. AD4 &ZB@:>,>44 & B@:, &&@*" $J*,H &4*>" B@:@&4>" 2>"R,>4b, 4<,`V,-
(@Fb B@ "*D,FJ 8@@D*4>"HZ.

?B,D"P4b E@ND">4H\: AD4 ,. >"0"H44 <@0>@ F@2*"H\ >@<,D BD@(D"<<Z O & >40>,6

FHD@8, &&@*" *">>ZN. +F:4 &&@* 2"8DZ&",HFb @*>@6 42 8>@B@8 , 

BD@(D"<<, <@0>@ H"< 0, 4 >"2&">4, *"&"H\. A@* *,6FH&4,< 8>@B@8 ,

 2>"R,>4b F<,V,>4b F@ND">b`HFb & B"<bH4 & &4*, BD4F&@,>4b 2>"R,>4b

<"8D@B,D,<,>>Z<. AD4 0,:">44 &@FFH">@&4H\ F@ND">.>>Z, H"84< @$D"2@<
2>"R,>4b F<,V,>4b, &Z*,:4< BD@(D"<<J *:b "&H@<"H4R,F8@(@ &ZB@:>,>4b 4
&ZB@:>b,< ,. & "&H@<"H4R,F8@< D,04<,.
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3.5.2 7@DD,8P44 4>FHDJ<,>H"

=" ̂ 8D">, 8@DD,8P44 4>FHDJ-
<,>H" 4<,`H 2>"R,>4b B@ @F4
X, Z (@BP4@>":\>@ Y), *":,,
B@ "*D,FJ 8@DD,8P44 D"*4JF"
4>FHDJ<,>H" 4 8@*" B@:@0,-
>4b 4>FHDJ<,>H" Q. C,(4FHDZ
8@DD,8P46 F @*4>"8@&Z< >@-
<,D@< BD,*FH"&:b`H F&@`
(DJBBJ. EJ<<" F JR.H@< 2>"8"
2>"R,>46 (,@<,HD44 4 42>@F"
*"`H L"8H4R,F8@, 2>"R,>4,
8@DD,8P44.
I8"2"H,:\ <@0>@ B,D,*&4("H\
B@ (DJBB"< &B,D.* 8>@B8@6

 (% FH@D@>J D@FH" >@<,-

D@& D,(4FHD"), " >"2"* - 8>@B8@6 . %>JHD4 J8"2"H,:b, @$@2>"R"`V,(@ (DJBBJ,
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*, *&40,>4b) P&,H@<. 7@* P&,H" &ZN@*4H 42
>40>ZN HD.N $4H@& FJ<<Z >@<,D" 4>FHDJ<,>-
H" 4 P&,H" 4>FHDJ<,>H.
AD4 @H:4R"`V,<Fb @H >J:b 2>"R,>44 P&,H"
"&H@<"H4R,F84 R,DR,>4, >"R4>",HFb F
2"*">>Z< 2*,F\ 8@*@< P&,H", 2"H,< 8"0*@6
F<,>@6 4>FHDJ<,>H" (42<,>,>4, T) J&,:4R4&"-
,HFb 8@* P&,H".

P&,H 8@*

F,DZ6 0
(@:J$@6 1
2,:.>Z6 2
(@D,R"&8" 3
8D"F>Z6 4

L4@:,H@&Z6 5
0.:HZ6 6
$,:Z6 7

?B,D"P4b 42@$D"0,>4b 4>*48"P44 JFH">@&84 (D"L484

7 ,. 42@$D"0,>4` <@0>@ "8H4&424D@&"H\ >"0"H4,< 8>@B84 <,>` @B,D"P46 

F:,*J`VJ` @B,D"P4`:

A,D,FR

4H"H\ 1
'D"L48

" 2 3 4 5 6 7 8 9 0

?B,D"P4b B,D,FR4H"H\: AD4 >"0"H44 8>@B84, F@(:"F>@ &Z$D">>@6 B:@F8@FH4 42 D"2-
<,D" 2"(@H@&84 B,D,FR4H",HFb B@24P4b F,D,*4>Z ̂ 8D">" 4 <"FTH"$ R,DR,>4b.

'DJBB" @B,D"P46 'D"L48": ="0"& 8:"&4TJ, $J*JH BD,*:@0,>Z @B,D"P44 !&H@<"H4-
R,F8@, J*":,>4,, G40, G53, 4 AJ>8H4D. A@:\2JbF\ 8:"&4T,6 !&H@<"H4R,F8@,
J*":,>4,, @*>@4<.>>Z, B@24P44 H"$:4PZ <@0>@ 2"B4F"H\ & 1, 4:4 0. +.
*,6FH&4, 42:@0,>@ &ZT, $@:,, B@*D@$>@. 7:"&4T,6 G40 <@0>@ B@:\2@&"H\Fb
H@:\8@ BD4 G,FH@&@< AD@(@>,. % ,. >"0"H@< F@FH@b>44 R,DR.0 B@b&4HFb >"
^8D">, $,2 8@DD,8P44 D"*4JF" 4>FHDJ<,>H". % >"0"H@< F@FH@b>44 8:"&4T4
G53 D4FJ>@8 &ZR,DR4&",HFb >, & "8HJ":\>@6 F4FH,<, 8@@D*4>"H 2"(@H@&84, "
& FH">@R>@6 F4FH,<, 8@@D*4>"H, 2>"R4H, ,F:4 &>JHD4 @*>@6 BD@(D"<<Z
4FB@:\2J,HFb >,F8@:\8@ F4FH,< 8@@D*4>"H 2"(@H@&84, HD",8H@D44, >"D4F@&">-
>Z, & D"2:4R>ZN F4FH,<"N 8@@D*4>"H, >, B@:,2JH *DJ( >" *DJ(". % >"0"H@<
F@FH@b>44 8:"&4T4 AJ>8H4D @H*,:\>Z, BJ>8HZ >, $J*JH JBD"&:,>4,<
F@,*4>,>Z F :4>4b<4, RH@ @F@$,>>@ B@:,2>@ & H,N F:JR"bN, 8@(*" BD@(D"<<"
B@FHD@,>" 42 <,:84N BDb<ZN JR"FH&8@&.
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3.6.2 C4F@&">4,

% D"$@R,< B@:,, D"FB@:@0,>-
>@< & FD,*>,6 R"FH4 ^8D">",
8D,FH@< B@8"2Z&",HFb <(>@-
&,>>@, B@:@0,>4, P,>HD"
4>FHDJ<,>H". % BD"&@< &,DN-
>,< J(:J ̂ 8D">" &4*>Z F:,*J`-
V4, 4>L@D<"P44; <(>@&,>>"b
B@*"R", R4F:@ @$@D@H@& TB4>-
*,:b 4 >@<,D "8HJ":\>@(@
4>FHDJ<,>H". )":\T, B@ FH@:-
$J &4*>" 4>*48"P4b B@24P44
@F,6, F@(:"F>@ &Z$D">>@6
4>*48"P44 42 <,>` 4>*48"-
P44 B@24P46 (F<. ,V. (:"&J  3.2
>" FHD">4P, 26.). % BD"&@<
>40>,< J(:J D"2<,V.> <"F-

TH"$, B@* >4< 42@$D"0,>4,, F4<&@:424DJ`V,, D"FB@:@0,>4, F4FH,<Z 8@@D*4>"H.
AD4 "&H@<"H4R,F8@6 @$D"$@H8, 8D,FH@< @H<,R,>" &F,(*"T>bb B@24P4b B@24P4b 4>FH-
DJ<,>H". % F,D,*4>J 8D,FH" FH"&4HFb F4FH,<@6 4 @*>" H@R8". %ZR,DR4&">4, 2"&4F4H
@H F8@D@FH4 *&40,>4b; B@F8@:\8J &ZR,DR4&">4, H@R,8 BD@4FN@*4H :4T\ >,F8@:\8@
D"2 & F,8J>*J, B@^H@<J BD4 $ZFHD@< *&40,>44 >"D4F@&">>"b HD",8H@D4b $J*,H >,
FB:@T>"b, " BJ>8H4D>"b :4>4b.
 L 1"<,R">4,: D"2<,D 8D,FH" @BD,*,:b,HFb B"D"<,HD@< 0561 CROSS DOT. 1"B4F">>@,

B@ B"D"<,HDJ 2>"R,>4, BD,*FH"&:b,H F@$@6 *:4>J FH,D0>b 8D,FH" & $,("`V4N
BbH>"N. 1>"R,>4, >, <@0,H $ZH\ $@:,, F,<4.

?B,D"P44 42@$D"0,>4b 4>*48"P44 R,DR,>4b

7 42@$D"0,>4  ̀R,DR,>4b <@0>@ "8H4&424D@&"H\ >"0"H4,< 8>@B84 <,>` @B,D"P46 

F:,*J`V4, @B,D"P44 4:4 (DJBBZ @B,D"P46:
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1
A,D,<,

FH4H\ 2
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'DJBB" @B,D"P46 EH,D,H\: AD4 >"0"H44 8>@B84 & LJ>8P4@>":\>@< B@:, $J*JH D"F-
B4F">Z @B,D"P44 32@$D"0,>4, 4 #JLL,D. ?B,D"P4b 32@$D"0,>4, J*":b,H
F ^8D">" >"D4F@&">>J` *@ F4N B@D HD",8H@D4`. ?B,D"P4b #JLL,D >, H@:\8@
F ^8D">" J*":b,H R,DH.0, >@ J>4RH@04H 4 F@ND">.>>Z, & $JL,D, *">>Z, *&4-
0,>4b.

'DJBB" @B,D"P46 A,D,<,FH4H\: 7:"&4T" &F,(*" bD8@ F&,H4HFb. AD4 0,:">44 B,D,-
<,FH4H\ D4FJ>@8 B@ B:@F8@FH4 ̂ 8D">" 4FB@:\2@&"H\ F@@H&,HFH&J`V4, 8:"&4T4
B,D,<,V,>4b 8JDF@D". ="0"& 8:"&4TJ A,D,<,FH4H\, &Z&@*4HFb R,HZD, @B,D"-
P44 8 >"BD"&:,>4b< F<,V,>4b. C4FJ>@8 <@0>@ B,D,<,V"H\ & B:@F8@FH4
^8D">" F F@@H&,HFH&J`V4<4 LJ>8P4@>":\>Z<4 8:"&4T"<4 H"8 0,, 8"8 4 F
8:"&4T"<4 B,D,<,V,>4b 8JDF@D".
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'DJBB" @B,D"P46 ;"FTH"$4D@&: C4FJ>@8 &F,(*" <@0>@ J&,:4R4H\, 4:4 J<,>\T4H\

F 8:"&4T"<4 B,D,:4FHZ&">4b , . ="0"& LJ>8P4@>":\>J` 8:"&4TJ

;"FTH"$4D@&">4,, &Z&@*4HFb B@ @*>@6 @B,D"P44 *:b J&,:4R,>4b 4 J<,>\T,-
>4b. AD4 >"0"H44 8>@B84 B@b&4HFb B@ @*>@6 @B,D"P44 *:b J&,:4R,>4b 4 J-
<,>\T,>4b. ?B,D"P44 & BD"&@< >40>,< J(:J 8>@B@8 4<,`H FFZ:8J >" 8:"&4-
T4 BD@:4FHZ&">4b: %&,DN (PgUp), %>42 (PgDn). 7>@B8"<4 @B,D"P46 " H"80,
8:"&4T"<4 BD@:4FHZ&">4b <@0>@ *,:4H\ B@ B@:"< 4:4 J*&@4H\ B@:, R,DR,-
>4b. A@* *,6FH&4,< @B,D"P44 A@:>Z6 ]8D"> P,>HD ^8D">" JFH">"&:4&",HFb
"&H@<"H4R,F84 & P,>HD HD",8H@D44 4>FHDJ<,>H", " J&,:4R,>4, @BD,*,:b,HFb
"&H@<"H4R,F84 H"8, RH@$Z BD4>bH"b HD",8H@D4b 4>FHDJ<,>H" 2"B@:>b:" B:@-
V"*\ R,DR,>4b.

'DJBB" @B,D"P46 'D"L48": ="0"& 8:"&4TJ, $J*JH BD,*:@0,>Z @B,D"P44 !&H@<"H4-
R,F8@, J*":,>4,, G40, G53, 4 AJ>8H4D. A@:\2JbF\ 8:"&4T,6 !&H@<"H4R,F8@,
J*":,>4,, @*>@4<.>>Z, B@24P44 H"$:4PZ <@0>@ 2"B4F"H\ & 1, 4:4 0. +.
*,6FH&4, 42:@0,>@ &ZT, $@:,, B@*D@$>@. 7:"&4T,6 G40 <@0>@ B@:\2@&"H\Fb
H@:\8@ BD4 G,FH@&@< AD@(@>,. % ,. >"0"H@< F@FH@b>44 R,DR.0 B@b&4HFb >"
^8D">, $,2 8@DD,8P44 D"*4JF" 4>FHDJ<,>H". % >"0"H@< F@FH@b>44 8:"&4T4
G53 D4FJ>@8 &ZR,DR4&",HFb >, & "8HJ":\>@6 F4FH,<, 8@@D*4>"H 2"(@H@&84, "
& FH">@R>@6 F4FH,<, 8@@D*4>"H, 2>"R4H, ,F:4 &>JHD4 @*>@6 BD@(D"<<Z
4FB@:\2J,HFb >,F8@:\8@ F4FH,< 8@@D*4>"H 2"(@H@&84, HD",8H@D44, >"D4F@&">-
>Z, & D"2:4R>ZN F4FH,<"N 8@@D*4>"H, >, B@:,2JH *DJ( >" *DJ(". % >"0"H@<
F@FH@b>44 8:"&4T4 AJ>8H4D @H*,:\>Z, BJ>8HZ >, $J*JH JBD"&:,>4,<
F@,*4>,>Z F :4>4b<4, RH@ @F@$,>>@ B@:,2>@ & H,N F:JR"bN, 8@(*" BD@(D"<<"
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:.>>"b D"<8@6.
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3.7 IFH">@&84

% ^H@6 (DJBB, 4<,`HFb F:,*J`V4, 42@$D"0,>4b; :@8":\>Z, <"8D@B,D,<,>>Z,
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B,D,<,>>ZN, FR.HR48@& 4 H"$:4P >, H,Db,HFb 4 BD4 &Z8:`R,>44 JBD"&:,>4b.

3.7.1 9@8":\>Z, <"8D@B,D,<,>>Z, #1–#33
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<"8D@B,D,<,>>Z,. % BbH4
FH@:$"N B,D,R4F:,>Z B,D,-
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BD@(D"<<, F@&,DV",HFb <"8D@&Z2@&, H@(*" @H8DZ&",HFb &@2<@0>@FH\
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<"8D@JD@&>b, *@ H@(@ 4 D,*"8H4D@&">4, :4T\>,,, &,*\ BD4 <"8D@&Z2@&, B,D,<,>>Z,,
F@@H&,HFH&J`V4, "*D,F>@6 P,B4 B@:JR"`H 2>"R,>4,, " @FH":\>Z, @R4V"`HFb
>"BJFH@.

?B,D"P44 :@8":\>Z<4 <"8D@B,D,<,>>Z<4
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):b B,DB,<,>>@6 <@0>@ 4 8@F&,>>@ 2"*"&"H\ 2>"R,>4,. ]H@ @2>"R",H, RH@ &<,FH@ 2"-
*"R4 2>"R,>4b F:,*J,H 2"B4F"H\ B,D,<,>>J`, F@*,D0"VJ` 2>"R,>4,. G"84< @$D"2@<
<@0>@ 2"*"&"H\ H@:\8@ B,D,<,>>Z, #1–#33, #100–#199 4 #500–#599. 9@8":\>Z, B,D,-
<,>>Z, BD,*FH"&:b`H 2>"R,>4b "8HJ":\>@(@ JD@&>b.
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3.7.2 ':@$":\>Z, <"8D@B,D,<,>>Z, #100–#199

=" ̂ 8D">, &4*>Z (:@$":\>Z,
<"8D@B,D,<,>>Z, #100–#199.
A,D,<,>>Z, #120–#199 BD4
&Z8:`R,>44 4 B,D,2"(DJ28,
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(8>@B8" C+E+G) @R4V"`HFb
>"BJFH@. A,D,<,>>Z, #100-
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A@ <"8D@B,D,<,>>Z< <@0>@
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*"8H4DJ,<Z, B,D,<,>>Z,. 1"*"&"H\ >@&@, 2>"R,>4, *:b B,D,<,>>ZN <@0>@ & >40>,6
FHD@8,. 1"8DZ& &&@* *">>ZN, >@&@, 2>"R,>4, 2"B4T,HFb & B,D,<,>>J`.
):b <"8D@B,D,<,>>@6 <@0>@ 4 8@F&,>>@ 2"*"&"H\ 2>"R,>4,; 2"B4F"& 4*,>H4P48"P4`
*DJ(@6 <"8D@B,D,<,>>@6, (>"BD4<,D:#540) BD4<,H 2>"R,>4, ̂ H@6 B,D,<,>>@6. ?R4FH-
8" <"8D@B,D,<,>>@6 >"BJFH@ *@FH4(",HFb 2"B4FZ&">4,< #0.

?B,D"P44 (:@$":\>Z<4 <"8D@B,D,<,>>Z<4 #100–#199

):b 42@$D"0,>4b <"8D@B,D,<,>>ZN #100–#199 >"0"H4,< 8>@B84 <,>` @B,D"P46

 <@0>@ "8H4&424D@&"H\ F:,*J`V4, @B,D"P44 4:4 (DJBBZ @B,D"P46:
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Exp
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'DJBB" @B,D"P46 %F. >" BJFH@: AD4 >"0"H44 8>@B84 & :,&@6 >40>,6 R"FH4 ^8D">"
B@b&bHFb &@BD@F E)+9!G[ %E+ AIEGY;3?, " H"80, @B,D"P44 %ZB@:>,>4,
4 ?H<,>" & LJ>8P4@>":\>@< B@:,, 2>"R,>4, 8@H@DZN :@(4R>@,. A@* *,6FH&4,<
%ZB@:>,>4, &F, <"8D@B,D,<,>>Z, @R4V"`HFb >"BJFH@ (#0).

'DJBB" @B,D"P46 %F. 8 >J:`: AD4 >"0"H44 8>@B84 & :,&@6 >40>,6 R"FH4 ̂ 8D">" B@-
b&bHFb &@BD@F %E- ?#=I93G[?, " H"80, @B,D"P44 %ZB@:>,>4, 4 ?H<,>" &
LJ>8P4@>":\>@< B@:,, 2>"R,>4, 8@H@DZN :@(4R>@,. A@* *,6FH&4,< %ZB@:>,-
>4, &F, <"8D@B,D,<,>>Z, @R4V"`HFb >" >@:\ (0).

?B,D"P4b Exp: AD4 >"0"H44 8>@B84 <@0>@ 2"B4F"H\ B@8"2"H,:\ B,D,<,>>@6.
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3.7.3 ':@$":\>Z, <"8D@B,D,<,>>Z, #500–#599

=" ̂ 8D">, &4*>Z (:@$":\>Z,
<"8D@B,D,<,>>Z, #500–#599.
]H4 B,D,<,>>Z, >4 BD4 &Z-
8:`R,>44 >4 B,D,2"(DJ28, "&-
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&Z*,:,>4b B@8"2Z&",H >" D,*"8H4DJ,<Z, B,D,<,>>Z,. 1"*"&"H\ >@&@, 2>"R,>4, *:b
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& B,D,<,>>J`.
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*DJ(@6 <"8D@B,D,<,>>@6, (>"BD4<,D:#124) BD4<,H 2>"R,>4, ̂ H@6 B,D,<,>>@6. ?R4FH-
8" <"8D@B,D,<,>>@6 >"BJFH@ *@FH4(",HFb 2"B4FZ&">4,< #0.

?B,D"P44 (:@$":\>Z<4 <"8D@B,D,<,>>Z<4 #500–#599

):b 42@$D"0,>4b <"8D@B,D,<,>>ZN  #500–#599 >"0"H4,< 8>@B84 <,>` @B,D"P46
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'DJBB" @B,D"P46 %F. >" BJFH@: AD4 >"0"H44 8>@B84 & :,&@6 >40>,6 R"FH4 ^8D">"
B@b&bHFb &@BD@F E)+9!G[ %E+ AIEGY;3?, " H"80, @B,D"P44 %ZB@:>,>4,
4 ?H<,>" & LJ>8P4@>":\>@< B@:,, 2>"R,>4, 8@H@DZN :@(4R>@,. A@* *,6FH&4,<
%ZB@:>,>4, &F, <"8D@B,D,<,>>Z, @R4V"`HFb >"BJFH@ (#0).

'DJBB" @B,D"P46 %F. 8 >J:`: AD4 >"0"H44 8>@B84 & :,&@6 >40>,6 R"FH4 ̂ 8D">" B@-
b&bHFb &@BD@F %E- ?#=I93G[?, " H"80, @B,D"P44 %ZB@:>,>4, 4 ?H<,>" &
LJ>8P4@>":\>@< B@:,, 2>"R,>4, 8@H@DZN :@(4R>@,. A@* *,6FH&4,< %ZB@:>,-
>4, &F, <"8D@B,D,<,>>Z, @R4V"`HFb >" >@:\ (0).

?B,D"P4b Exp: AD4 >"0"H44 8>@B84 <@0>@ 2"B4F"H\ B@8"2"H,:\ B,D,<,>>@6.
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3.7.4 ER.HR48 &D,<,>4 4 2"(@H@&84

=" ^8D">, &4*>Z D"2:4R>Z,
FR.HR484 &D,<,>4 4 2"(@H@&-
84. I8"2"H,:\ <@0>@ B,D,<,-
V"H\ 8:"&4T"<4 F@ FHD,:8"-
<4 8 42<,>b,<@<J FR.HR48J.
7D@<, FR.HR48" &D,<,>4
*,6FH&4b, @FH":\>Z, 2>"R,-
>4b F&@$@*>@ 2"<,>4<Z.

?B,D"P44 FR.HR48@< &D,<,-
>4 4 2"(@H@&84

7 ^H@<J 42@$D"0,>4` >,
BD4>"*:,04H @B,D"P4b, >"-
0"H4,< 8>@B84 <,>` @B,D"-

P46  B@:JR4< @*>@ BJF-

H@, <,>` @B,D"P46, >@ H@:\8@ & H"8@< F@FH@b>44 <@0>@ 2"<,>4H\ 2>"R,>4b FR.HR4-
8@&.

C"$@H" FR.HR48" 2"(@H@&@8
AD4 2"BJF8, F,D44 F$D@F4< B@8"2">4, FR.HR48" G+7IU++ ?#C!#?G!==?+ >"
>J:\ (2"B4T,< >" >,(@ 0). =" 2>"R,>4, GC+#I+;?+ 2"B4T,< R4F:@ 2"(@H@&@8, 0,:"-
,<ZN 42(@H@&4H\. 
A@8"2">4, FR.HR48" G+7IU++ ?#C!#?G!==?+ J&,:4R4&",HFb >" @*4> 8@*@< M02,
4:4 M30, ,F:4 2>"R,>4, B"D"<,HD" 9024 PRTCNTM D"&>@ 0. +F:4 0,:",< B@:\2@&"H\-
Fb 8@*@< M, @H:4R"`V,(@Fb @H ^H@(@, >"BD4<,D, 8@*@< M99, H@ >" ^H@H B"D"<,HD 2"-
B4T,< >@<,D F@@H&,HFH&J`V,(@ 8@*" M, & *">>@< F:JR", 99.
+F:4 8@:4R,FH&@ @$D"$@H">>ZN 2"(@H@&@8 *@FH4(",H 8@:4R,FH&@ 42(@H@&:4&",<ZN ,
H@ ,FH\ 

G+7IU++ ?#C!#?G!==?+=GC+#I+;?+
NC &8:`R",H 4>*48"H@D I517 PLC. 1"H,<,  - ,F:4 B@FHD@,>@ >"$:`*,>4, 2" FR.HR48@<
2"(@H@&@8, - BD@(D"<<@6 PLC &Z*".HFb F@@$V,>4, @B,D"H@DJ. )":\>,6T4, B@*D@$>@F-
H4 D"$@HZ @BD,*,:b`HFb FHD@4H,:,< *">>@(@ FH">8", 4N F:,*J,H >"N@*4H\ & DJ8@-
&@*FH&,, BD4:@0,>>@< 8 FH">8J.
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3.7.5 G"$:4P" <,FH 4>FHDJ<,>H@&

=" ^8D">, &4*>" H@:\8@ H"$-
:4P" <,FH 4>FHDJ<,>H@&. 1>"-
R,>4b H"$:4PZ F@ND">b`HFb
4 BD4 &Z8:`R,>44.
% H@< F:JR",, ,F:4 0,:",<
4FB@:\2@&"H\ @$D"V,>4, <"-
("24>@< 4>FHDJ<,>H@& >, F
8@*4D@&">4,< <,FH, 4:4 F
D">*@<424D@&">>Z< *@FHJ-
B@<, B@>"*@$4HFb H"$:4P"
<,FH 4>FHDJ<,>H@&, & 8@H@-
D@< <@0>@ &Z*,:4H\, RH@ &
8"8@< 8"D<">, <"("24>" 4<,-
,HFb 4>FHDJ<,>H 8"8@(@ >@<,-
D".

1"<,R">4,
A@* @$D"V,>4,< 4>FHDJ<,>H"<4 F 8@*4D@&">4,< <,FH B@>4<",HFb H@, RH@ *,:",<
FFZ:8J >" 4>FHDJ<,>H & BD@(D"<<, *,H":4 B@ "*D,FJ T H"84< >@<,D@< 8"D<">" <"("-
24>", & 8@H@D@< 4<,,HFb &Z2Z&",<Z6 4>FHDJ<,>H.
+F:4 FFZ:8" >" 4>FHDJ<,>H *,:",HFb >, B@ 8@*4D@&">4` <,FH, B@>"*@$4HFb H"$:4P",
8@H@D"b F8"0,H, RH@ & 8"8@< 8"D<">, <"("24>" 4<,,HFb 4>FHDJ<,>H 8"8@(@ >@<,D".
C">*@<424D@&">>Z<, 4:4 F:JR"6>Z< *@FHJB@< >"2Z&",HFb @$D"V,>4, 4>FHDJ<,>H"-
<4, ,F:4 <,FH@ 4>FHDJ<,>H@& & <"("24>, >, BD4&b2">>@,. %@2&D"V"`V46Fb 4>FHDJ-
<,>H (@H(DJ0,>>Z6 42 TB4>*,:b 4>FHDJ<,>H) B@B"*",H >"2"* >, >" H@ <,FH@, @H8J*"
42 <"("24>" &ZH"V4:4, " >" $:40"6V,, & <"("24>, BJFH@, <,FH@, & BD@FH,6T,< F:J-
R", >" <,FH@ &Z2&">>@(@ (2"(DJ0.>>@(@ >@&@(@) 4>FHDJ<,>H".

):4>" H"$:4PZ <,FH 4>FHDJ<,>H@& JFH">"&:4&",HFb B"D"<,HD@< 0061 MAGAZIN. ="
B"D"<,HD MAGAZIN F:,*J,H 2"B4F"H\ >@<,D <,FH <"("24>", H@ ,FH\ >@<"D 8"D<">@&
*:b 4>FHDJ<,>H". 0-b FHD@8" H"$:4PZ B@8"2Z&",H 8@* &FH"&:,>>@(@ & TB4>*,:\ 4>FH-
DJ<,>H", H@ ,FH\ TB4>*,:\ - ^H@ ,FH\ 0-6 8"D<">.
% B,D&@< FH@:$, H"$:4PZ 4<,,HFb <,FH@ 4>FHDJ<,>H", 4:4 >@<,D 8"D<">", &@ &H@D@<
FH@:$, - >@<,D :,0"V,(@ & 8"D<">, B@* "*D,F@< T 4>FHDJ<,>H", " &@ HD,H\,< FH@:$, -
8@* T4D4>Z 4>FHDJ<,>H" B@* "*D,F@< L.

AD4<,>,>4, 8@*" T4D4>Z
+F:4 @$D"V,>4, <"("24>@< b&:b,HFb BD4&b2">>Z<, H@ ,FH\ @H(DJ0.>>Z6 4>FHDJ<,>H
FH"&4HFb HJ*" >"2"*, @H8J*" 2"(DJ24:4, H@(*" T4D4>" 4>FHDJ<,>H", H@ ,FH\ F8@:\8@
8"D<">@& 2">4<",H & <"("24>,, >, 4(D",H D@:\.
)"0, BD4 @$D"V,>44 <"("24>@< 4>FHDJ<,>H@& F D">*@<424D@&">>Z< *@FHJB@< $Z-
&",H, RH@ BD4N@*4HFb @$,FB,R4&"H\ <,FH@ & <"("24>, 4 *:b 4>FHDJ<,>H@& H"8@6 T4D4-
>Z, 8@H@DZ, $@:\T, T4D4>Z >,F8@:\84N 8"D<">@&. A@^H@<J & H"$:4P, <,FH 4>FHDJ-
<,>H@& >,@$N@*4<@ &Z*,:4H\ 4 H"84, <,FH" 4>FHDJ<,>H@&, & 8@H@DZ, <@0>@ &FH"&4H\
4 4>FHDJ<,>HZ F ̂ 8FHD" T4D4>@6. A@^H@<J & H"$:4P, <,FH 4>FHDJ<,>H@& 8 8"0*@<J
4>FHDJ<,>HJ F:,*J,H BD4&b2"H\ @*4> 8@* B@ T4D4>,, 4:4 B@ 2">bH4` <,FH.
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]H@ >,@$N@*4<@ B@H@<J, RH@ BD4 @$D"V,>44 <"("24>@< 4>FHDJ<,>H@& F D">*@<424D@-
&">>Z< *@FHJB@< @H(DJ0.>>Z6 4>FHDJ<,>H B@B"*",H >" <,FH@ &Z2&">>@(@ 4>FHDJ-
<,>H", ,F:4 @$" 4>FHDJ<,>H" 2">4<"`H @*4>"8@&@, <,FH@. ?*>"8@, ,F:4 @H(DJ0.>>Z6
4>FHDJ<,>H B@ 2">bH4` <,FH >, @*4>"8@&Z6 F &Z2&">>Z< 4>FHDJ<,>H@<, H@(*" >"
<,FH@ &Z2&">>@(@ 4>FHDJ<,>H" >,:\2b &FH"&4H\ @H(DJ0.>>Z6 4>FHDJ<,>H. % ̂ H@< F:J-
R", F:,*J,H B@4F8"H\ $:40"6T,, BJFH@, <,FH@ 8 B@:@0,>4` F<,>Z, @*4>"8@&@, B@
2">bH4` <,FH @H(DJ0.>>@(@ 4>FHDJ<,>H".
% H"$:4PJ <@0>@ 2"B4F"H\ F:,*J`V4, 8@*Z B@ 2">bH4` <,FH (B@* "*D,F@< L):

1 (>@D<":\>Z6 D"2<,D),
3, 5, 4:4 7.

3>FHDJ<,>H 3-6 T4D4>Z 2">4<",H & <"("24>, 4 >"BD"&@ 4 >":,&@ B@  1 <,FH@, 4>FHDJ-
<,>H 5-6 T4D4>Z B@ 2, " 7-6 B@ 3 <,FH. G"84< @$D"2@< & <"("24>, 4>FHDJ<,>H@& <@0-
>@ &Z*,:4H\ FBP4":\>Z, 8"D<">Z, & 8@H@DZ, B@B"*"`H 4>FHDJ<,>HZ ̂ 8FHD" T4D4>Z.
% F:JR", 4>FHDJ<,>H@& ̂ 8FHD" T4D4>Z >" >@<,D 8"D<">", 8J*" 4>FHDJ<,>H B@B"*",H,
>J0>@ 2"B4F"H\ 4 >@<,D 4 T4D4>J 4>FHDJ<,>H". =" >@<,D 8"D<">", @B,D,0"`V,(@
4 B@F:,*J`V,(@ ,(@ >" 1, 2, 4:4 3, >J0>@ 2"B4F"H\ & 8"R,FH&, >@<,D" 4>FHDJ<,>H" 0,
" & 8"R,FH&, T4D4>Z F@@H&,HFH&J`V46 8@* B@ 2">bH4` <,FH. +F:4 4>FHDJ<,>H 42 <"-
("24>" &FH"&4HFb & TB4>*,:\, & 0-J` FHD@8J >"*@ 2"B4F"H\  >@<,D 4 T4D4>J 4>FHDJ-
<,>H", " & H@6 FHD@8, >"*@ J*":4H\ >@<,D 4>FHDJ<,>H", @H8J*" &Z>J:4 4>FHDJ<,>H.
?*>"8@ 8@* 2">bH4b <,FH >"*@ @FH"&:bH\ & H"$:4P,, RH@$Z @H<,H4H\ *:b @H(DJ0.>>@(@
4>FHDJ<,>H", RH@ 8"D<">Z @H&,*,>Z *:b 4>FHDJ<,>H@&  ^8FHD" T4D4>Z.
AD@R4, *">>Z, & @H>@T,>4, @$D"V,>4b H"$:4P,6 4>FHDJ<,>H@& FBD"T4&"H\ @H FHD@-
4H,:b FH">8".

?B,D"P44 H"$:4P,6 <,FH 4>FHDJ<,>H@&

AD4 >"0"H44 8>@B84 <,>` @B,D"P46  "8H4&424DJ`HFb F:,*J`V4, @B,D"P44:

%F.

J*":4H 1
EH,D,H\

FHD@8J 2
E@ND"

>4H\ 3 4 5 6 7 8 9 0

'DJBB" @B,D"P46 %F. J*":4H\: AD4 >"0"H44 8>@B84 & :,&@6 >40>,6 R"FH4 ^8D">"
B@b&bHFb &@BD@F %E- I)!93G[?, " H"80, @B,D"P44 %ZB@:>,>4, 4 ?H<,>"
& LJ>8P4@>":\>@< B@:,, 2>"R,>4, 8@H@DZN :@(4R>@,. A@* *,6FH&4,< %ZB@:-
>,>4, J*":b,HFb &Fb H"$:4P".

'DJBB" @B,D"P46 EH,D,H\ FHD@8J: AD4 >"0"H44 8>@B84 & :,&@6 >40>,6 R"FH4 ̂ 8D">"
B@b&bHFb &@BD@F ]GI EC?Q7I I)!93G[?, " H"80, @B,D"P44 %ZB@:>,>4, 4
?H<,>" & LJ>8P4@>":\>@< B@:,, 2>"R,>4, 8@H@DZN :@(4R>@,. A@* *,6FH&4,<
%ZB@:>,>4, J*":b,HFb &Fb FHD@8".

?B,D"P4b E@ND">4H\: AD4 ,. >"0"H44 <@0>@ F@2*"H\ >@<,D BD@(D"<<Z O & >40>,6

FHD@8, &&@*" *">>ZN. +F:4 &&@* 2"8DZ&",HFb @*>@6 42 8>@B@8 , ,

BD@(D"<<, <@0>@ H"< 0, 4 >"2&">4, *"&"H\. A@* *,6FH&4,< 8>@B@8 ,

 2>"R,>4b H"$:4PZ F@ND">b`HFb & B"<bH4. % $4$:4@H,8, @>4 2"D,(4FHD4-

DJ`HFb >, B@* >@<,D@< BD@(D"<<Z O, " B@* "*D,F@< P. %@FFH">@&:,>4,
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2>"R,>46 H"$:4PZ 42:@0,>Z & (:"&, #4$:4@H,8" BD@(D"<< 3.4.1 BD4 @B4F">44
@B,D"P46 G"$:4P" (DJBBZ @B,D"P46 AD@(@> >" FHD">4P, 33.

3.7.6 G"$:4P" PLC

=" ^8D">, &4*>" H"$:4P"
PLC. ]H" H"$:4P" 4<,,H 2"-
*">>J` B"D"<,HD@< 0062
PLC_TAB *:4>J, 4 <@0,H 4F-
B@:\2@&"H\Fb FHD@4H,:,<
FH">8" *:b BD@42&@:\>@6 P,-
:4.
E@*,D0">4, H"$:4PZ F@ND"-
>b,HFb 4 B@F:, &Z8:`R,>4b.
A@ ^:,<,>H"< H"$:4PZ <@0-
>@ B,D,*&4("H\Fb B@:\2JbF\

8>@B8"<4 , .

]:,<,>H"< H"$:4PZ <@0>@
2"<,>4H\ 8:"&4"HJD@6 &&@*"
P4L,D.

3>L@D<"P4` & @H>@T,>44 B@:\2@&">4b H"$:4P@6 FBD"T4&"H\ J FHD@4H,:b FH">8".

?B,D"P44 H"$:4P@6 PLC

AD4 >"0"H44 8>@B84 <,>` @B,D"P46  "8H4&424DJ`HFb F:,*J`V4, @B,D"P44:

%F.

J*":4 1
E@ND"

>4H\ 2 3 4 5 6 7 8 9 0

'DJBB" @B,D"P46 %F. J*":4H\: AD4 >"0"H44 8>@B84 & :,&@6 >40>,6 R"FH4 ^8D">"
B@b&bHFb &@BD@F %E- I)!93G[?, " H"80, @B,D"P44 %ZB@:>,>4, 4 ?H<,>"
& LJ>8P4@>":\>@< B@:,, 2>"R,>4, 8@H@DZN :@(4R>@,. A@* *,6FH&4,< %ZB@:-
>,>4, J*":b,HFb &Fb H"$:4P".

?B,D"P4b E@ND">4H\: AD4 ,. >"0"H44 <@0>@ F@2*"H\ >@<,D BD@(D"<<Z O & >40>,6

FHD@8, &&@*" *">>ZN. +F:4 &&@* 2"8DZ&",HFb @*>@6 42 8>@B@8 , ,

BD@(D"<<, <@0>@ H"< 0, 4 >"2&">4, *"&"H\. A@* *,6FH&4,< 8>@B@8 ,

 2>"R,>4b H"$:4PZ F@ND">b`HFb & B"<bH4. % $4$:4@H,8, @>4 2"D,(4FHD4-

DJ`HFb >, B@* >@<,D@< BD@(D"<<Z O, " B@* "*D,F@< P. %@FFH">@&:,>4,
2>"R,>46 H"$:4PZ 42:@0,>Z & (:"&, #4$:4@H,8" BD@(D"<< 3.4.1 BD4 @B4F">44
@B,D"P46 G"$:4P" (DJBBZ @B,D"P46 AD@(@> >" FHD">4P, 33.
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3.7.7 A"D"<,HDZ *:b @B,D"H@D"

=" ^8D">, &4*>" D,*JP4D@-
&">>"b R"FH\ B"D"<,HD@&,  J-
FH">"&:4&",<"b 4 @B,D"H@D@<
FH">8". A@ (DJBB"<, B@8"2">-
>Z< >" D4FJ>8,, 4>&,DF>Z6
J8"2"H,:\ B,D,*&4(",HFb 8:"-
&4T"<4 F@ FHD,:8"<4 &&,DN 4
&>42. % &Z$D">>J` (DJBBJ
<@0>@ &@6H4 F B@<@V\`
FHD,:84 >"BD"&@, " FHD,:8@6
>":,&@ <@0>@ &,D>JH\Fb >"-
2"* >" BD,*Z*JV46 JD@&,>\.
+F:4 J8"2"H,:\ FH@4H >" B"D"-
<,HD,, H@(*" & >40>,6 FHD@8,
<@0>@ *"&"H\ B"D"<,HDJ >@-
&@, 2>"R,>4,.

?B,D"P44 B"D"<,HD"<4 *:b @B,D"H@D"

7 ̂ H@<J 42@$D"0,>4` >, BD4&b2">" @B,D"P4b, BD4 >"0"H44 8>@B84 <<,>` @B,D"P46

 B@:JR",HFb @*>@ BJFH@, <,>` @B,D"P44, >@ H@:\8@ & ̂ H@< F@FH@b>44 &@2<@0>@

42<,>4H\ 2>"R,>4b B"D"<,HD@&. C,*"8H4D@&">4, B"D"<,HD@& D"2D,T",HFb H@:\8@ & D,-
04<, D,*"8H@D" (C)GC).
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3.7.8 IFH">@&84 2"V4HZ

IBD"&:,>4, F>"$0,>" T4D@84< 8DJ(@< JF:J( *:b 2"V4HZ *">>ZN. =" D4FJ>8, &4*>@
42@$D"0,>4, JFH">@&@8 2"-
V4HZ. AD4 @H8DZH@< F@FH@b-
>44 &F,@$V4N &@D@H 2"V4HZ
@FH":\>Z, &@D@H" 2"V4HZ >,
4<,`H 2>"R,>4b, H@ ,F\ :`-
$"b, B,D,R4F:,>>"b >" ̂ 8D">,
*,bH,:\>@FH\ &ZB@:>4<", *"-
0, H@(*", ,F:4 Db*@< F *,b-
H,:\>@FH\` &4*,> F4<&@: ..
?*>"8@, ,F:4 &F,@$V4, &@D@-
H" 2"V4HZ 2"8DZHZ, H@ ,FH\
Db*@< F >"*B4F\` &4*,> F4<-
&@: ., H@(*" H, *,bH,:\>@FH4
>,:\2b &ZB@:>4H\, Db*@< F
>"2&">4,< 8@H@DZN >" ̂ 8D">,
&4*,> F4<&@: .. +F:4 >"BD4-
<,D 0,:",< D,*"8H4D@&"H\

B"D"<,HDZ 4 ̂ H" *,bH,:\>@FH\ 2"8DZH", >"0"& B@ ̂ 8D">J B"D"<,HD@& 8>@B8J  &Z-

$@D" @B,D"P46, & 7-@< B@:, FHD@8, FH"HJF" 2>"8 . BD,*JBD,0*",H, RH@ *,bH,:\>@FH\
2"8DZH".
%F,@$V4, &@D@H" 2"V4HZ, 8">": DNC, B"D"<,HDZ, PLC 4 F,D&4F <@0,H $ZH\

F (,>,D4D@&">>Z< B"D@:,<, 4:4
F 8:`R@< PLC,

RH@ @2>"R",H, RH@ BD4 4N @H8DZH44 >" R4F:@&@6 Db*, >"B4F">>Z6 JBD"&:,>4,<, >"*@
@H&,R"H\ F *DJ(4< R4F:@&Z< Db*@<, (,>,D4D@&">>Z< 42 B,D&@(@ R4F:@&@(@ Db*", 4:4
&@D@H" 2"V4HZ <@0>@ @H8DZ&"H\ BD4 @H8DZH@< (D"2D,T"`V,<) B@:@0,>44 &8:`R"-
H,:b F 2"<8@<, @$@DJ*@&">>Z< >" FH">@8. 
?FH":\>Z, LJ>8P44 <@(JH $ZH\ 

F L48F4D@&">>Z< 8:`R@<, 4:4
F 8:`R@<  PLC,

RH@ @2>"R",H, RH@ ̂ H4 LJ>8P44 @H8DZ&"`HFb H@ :4 B"D@:,<, 2"*">>Z< & BD4&,*,>>@6
>40, H"$:4PZ, H@ :4 &@D@H" 2"V4HZ <@0>@ @H8DZ&"H\ BD4 @H8DZH@< (D"2D,T"`V,<)
B@:@0,>44 &8:`R"H,:b F 2"<8@<, @$@DJ*@&">>Z< >" FH">@8. 
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% BD4&,*,>>@6 >40, H"$:4P, B,D,*".HFb, RH@ @H*,:\>Z, LJ>8P44 8"84< B"D@:,< @H-
8DZ&"`HFb:

LJ>8P4b B"D@:\ LJ>8P4b B"D@:\

1"$:@84D@&"H\ &F, (,>,D4D@&">

=J:,&"b H@R8" 2"(@H@&84 15962 ?H8DZH4, >@&@6 BD@(D-<Z 95148 

?H>@F4H,:\>"b H@R8" 15962 I*":,>4, BD@(D"<<Z 95148 

7@DD,8P44 4>FHDJ<,>H@& 15962 C,*"8H4D@&">4, BD@(D"<<Z 95148 

G"$:4P" <,FH 4>FHDJ<,>H@& 15962 1"(DJ28" BD@(D"<<Z 95148 

G"$-P" FD@8" F:J0$Z 4>-H@& 15962 E@ND">,>4, BD@(D"<<Z 95148 

G"6<,DZ 4 FR,HR484 7895123 1"V4H" BD@(D"<<Z 7895123 

PLC H"$:4P" 15962 DNC 7">": (,>,D4D@&">

#100 <"8D@B,D,<,>>Z, 95148 A"D"<,HDZ B@:\2-:b 7895123 

#500 <"8D@B,D,<,>>Z, 95148 A"D"<,HDZ (,>,D4D@&">

%Z$@D BD-<Z *:b !%G? 456852 PLC BD@(D"<<" (,>,D4D@&">

%Z$@D BD-<Z *:b C%) 357159 E,D&4F>Z, @B,D"P44 (,>,D4D@&">

7>@B8"<4  4  &>JHD4 @*>@(@ FH@:$" <@0>@ >"&@*4H\ F4<&@: = (8JDF@D) >"

&Z$4D",<J` JF:J(J B@ 2"V4H, *">>ZN. +F:4 0,:",< <,>bH\ FH@:$, F:,*J,H B@:\2@-

&"H\Fb 8>@B8"<4  4 .

+F:4 >"0"H\ 8>@B8J &Z$@D" @B,D"P46 , BD,*:"("`HFb F:,*J`V4, @B,D"P44:

?H8DZ

H\ 1
1"8DZH

\ 2 3 4 5 6 7 8 9 0

?B,D"P4b ?H8DZH\: AD4 0,:">44 @H8DZH\ 2"8DZHJ` LJ>8P4`, 4 4<,,HFb 8:`R 2"-
V4HZ, F:,*J,H >"&@*4H\ F4<&@: = (8JDF@D) >" LJ>8P4`. A@&,D>JH\ >" FH">8,
8:`R B@ 2"V4H, *">>ZN & B@:@0,>4b D"2D,T,>4b, 2"H,< >"0"H\ 8>@B8J ?H-
8DZH\.
+F:4 >,H >" FH">8, 8:`R" 2"V4HZ, F:,*J,H >"&@*4H\ F4<&@: = >" 0,:",<J`
D"2D,T4H\ LJ>8P4`, 2"H,< >"0"H\ 8>@B8J ?H8DZH\. 
AD4 ̂ H@<, ,F:4 0,:",<"b @H8DZH\ LJ>8P4b @$:"*",H F L48F4D@&">>Z< 8:`-
R@<, & B@F:,*>,6 FHD@8, B@b&4HFb F@@$V,>4,
B"D@:\: _ _ _ _ _ _ _ _.
1"B4F"& F@@H&,HFH&J`V46 L48F4D@&">>Z6 B"D@:\, &2bHZ6 42 BD4&,*,>>@6 &Z-

T, H"$:4PZ, 8>@B8@6  F:,*J,H 2"8DZH\ &&@* *">>ZN 4 ̂ H4< LJ>8P4b D"2-

D,T,>". 
+F:4 LJ>8P4b @$:"*",H F (,>,D4D@&">>Z< B"D@:,<,  & B@F:,*>,6 FHD@8, B@b-
&4HFb F:,*J`V,, F@@$V,>4,:
nnnnnnnn B"D@:\: _ _ _ _ _ _ _ _



3.7 IFH">@&84

60

(*, nnn BD,*FH"&:b,H F@$@6 &@F\<42>"R>@, R4F:@. 1"BJFH4H\ >" PC AD@(D"<<J
D"FT4LD@&84 8@*", 4 >"$D"H\ R4F:@&@6 Db*, &4*>Z6 >" ^8D">, JBD"&:,>4b.
A@:JR,>>Z6 & 8"R,FH&, @H&,H" R4F:@&@6 Db* 2">@F4H\ P4LD@&@6 8:"&4"HJD@6

& JBD"&:,>4,. 1"B4F"& F@@H&,HFH&J`V46 B"D@:\, 8>@B8@6  2"8DZH\ &&@*

*">>ZN 4 ^H4< LJ>8P4b D"2D,T,>".
?B,D"P4b 1"8DZH\: AD4 0,:">44 2"8DZH\ LJ>8P4`, F:,*J,H >"&@*4H\ F4<&@: = (8JD-

F@D) >" LJ>8P4`. ="0"H\ 8>@B8J @B,D"P44 1"8DZH\. %Z$D">>"b LJ>8P4b 2"-
8D@,HFb >,2"&4F4<@ @H F@FH@b>4b &F,@$V4N &@D@H 2"V4HZ.



4 C,*"8H4D@&">4, BD@(D"<< *,H":,6

61

4 C,*"8H4D@&">4, BD@(D"<< *,H":,6

4.1 EHDJ8HJD" BD@(D"<<Z *,H":4

AD@(D"<<" *,H":,6 F@FH@4H 42 8"*D@&. 7"*D @$D"2J`HFb F:@&"<4.

E:@&@: !*D,F 4 *">>Z,
E:@&@ F@FH@4H 42 *&JN R"FH,6: 42 "*D,F" 4 42 *">>ZN (>"BD4<,D: X127.064, 4:4 Z#103).
!*D,F F@FH@4H 42 @*>@(@ 4:4 $@:\T, 8"D"8H,D@& (& >"T,< BD4<,D, X, Z), " *">>Z,
<@(JH $ZH\:
 – R4F:@&@, 2>"R,>4,, 8@H@D@, <@0,H 4<,H\ 4 P,:J` 4 *,FbH4R>J` &,:4R4>J (& >"T,<

BD4<,D, 127.064), *":,,
 – L@D<J:" (& >"T,< BD4<,D, #103), 8@H@D"b <@0,H F@*,D0"H\ "D4L<,H4R,F84,, 4:4

:@(4R,F84, @B,D"P44, &ZB@:>,>>Z, B,D,<,>>Z<4 4 R4F:@&Z<4 2>"R,>4b<4.
=,8@H@DZ, "*D,F" <@(JH B@:JR4H\ 2>"8, &,D>,, @B,D"H@D I, >,2"&4F4<@ @H H@(@, RH@
*">>Z, BD,*FH"&:b`H F@$@6 R4F:@&@, 2>"R,>4,, 4:4 L@D<J:J. 
E:@&" D"2*,:,>Z *DJ( @H *DJ(" BD@$,:@< (space) *:b :JRT,6 @$@2D4<@FH4, >@ ^H@ >,
@$b2"H,:\>@. 
+F:4 @*>@ F:@&@ (Db* 8"D"8H,D@& <,0*J *&J<b BD@$,:"<4) BD4 B,R"H">44 &ZD"FH.H
>" FH@:\8@, RH@ & *">>@6 FHD@8, >, J<,FH4HFb, P,:@, F:@&@ >"B4T,HFb D,*"8H@D@< "&-
H@<"H4R,F84 & >@&J` FHD@8J.

7"*D
7"*D F@FH@4H 42 F:@&. % <"("24>, 8"*D" D"2*,:,>Z *DJ( @H *DJ(" 8"D"8H,D@< s (Line
Feed). 

AD4 D,*"8H4D@&">44 BD@(D"<<, 2"8DZH4, 8"*D@& F@&,DT",HFb 8:"&4T,< 

<ENTER>, 8@H@DZ6 &ZB:>b,H B,D,&@* FHD@84 4 2"@*>@ "&H@<"H4R,F84 &FH"&4H 8"D"8-
H,D  s 8 8@>PJ 2"8DZH@(@ 8"*D". A@* *,6FH&4,< 8:"&4T" 8JDF@D B,D,N@*4H 8 >"R":J
F:,*J`V,6 FHD@84. 
="R":@ >@&@(@ 8"*D"  (8"D"8H,D s) @H<,R",HFb 8"D"8H,D@< > & B,D&@< FH@:$, ̂ 8D">".
+F:4 8"*D >, J<,FH4HFb & @*>@6 FHD@8,, B,D&Z6 FH@:$ F:,*J`V,6 FHD@84 @FH".HFb
BJFHZ6, 4 B,DZ6 8"D"8H,D B@B"*",H &@ &H@D@6 FH@:$.
7 >"R":J 8"*D" <@0>@ B4F"H\ B@ "*D,FJ N >@<,D 8"*D". % 8"*D"N >, @$b2"H,:\>@ B@:\-
2@&"H\Fb >@<,D@< 8"*D". 
=J<,D"P4` 8"*D@& <@0>@ "&H@<"H424D@&"H\. +F:4 2>"R,>4, B"D"<,HD" 0567 N STEP

@H:4R",HFb @H 0-b, BD4 8"0*@< >"0"H44 8>@B84  <ENTER> J&,:4R4&",HFb 2>"R,-

>4, >@<,D" 8"*D" >" 2"*">>@, B"D"<,HD@< R4F:@, 4 ̂ H@ &ZH@<"H4R,F84 &FH"&4HFb B@
"*D,FJ  N 8 >"R":J >@&@(@ 8"*D". +F:4 >"BD4<,D 2>"R,>4, B"D"<,HD" 10, >@<,D 8"*D@&
J&,:4R4&",HFb B@ *,FbH4: N10, N20, N30, ...
% 8"*D <@0>@ B4F"H\ 8@<<,>H"D46 (B@bF>,>4,), 8@H@DZ6 >"R4>",HFb 8"D"8H,D@< "(",
4 2"8@>R4&",HFb 8"D"8H,D@< ")".

=@<,D BD@(D"<<Z 4 >"2&">4, BD@(D"<<Z
=@<,D BD@(D"<<Z 4 >"2&">4, BD@(D"<<Z F:J0"H *:b 4*,>H4L48"P44 BD@(D"<<Z.
A@:\2@&"H\Fb >@<,D@< BD@(D"<<Z @$b2"H,:\>@, " >"2&">4,< BD@(D"<<Z >,H. % $4$-
:4@H,8, BD@(D"<<" 4*,>H4L4P4DJ,HFb 4F8:`R4H,:\>@ >@<,D@< BD@(D"<<Z, >"2&">4,
BD@(D"<<Z F:J04H *:b 4>L@D<4D@&">4b @B,D"H@D".
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!*D,F >@<,D" BD@(D"<<Z: O. 1" "*D,F@< *@:0,> FH@bH\ &F,(*"  4 P4LDZ, H@ ,FH\ BD,*-
FH@bV4, >J:4 H@0, >"*@ 2"B@:>4H\.
="2&">4, BD@(D"<<Z - ̂ H@ BD@42&@:\>Z6 Db* 8"D"8H,D@& <,0*J 2>"8@< @H8DZH4b "("
4 2"8DZH4b ")"F8@$@8. =@<,D BD@(D"<<Z 4 >"2&">4, BD@(D"<<Z @H*,:,>Z & <"("24>,
@H *DJ(4N 8"*D@& BD@(D"<<Z 8"D"8H,D@< s.

="R":@ BD@(D"<<Z, 8@>,P BD@(D"<<Z
AD@(D"<<" >"R4>",HFb 8"D"8H,D@< %, 4 2"8">R4&",HFb 8"D"8H,D@< %. 
AD4>b& >" 42@$D"0,>44 #3#93?G+7! F B@<@V\` @B,D"P44 =?%!a >@&J` BD@-
(D"<<J, Db* 8"D"8H,D@< 

%Onnnns% 
F@2*".HFb "&H@<"H4R,F84. 
% N@*, D,*"8H4D@&">4b BD@(D"<<Z *,H":,6 B@ CNC, @H8DZ&"`V4, 4 2"8DZ&"`V4,
8"D"8H,DZ  %, " H"80, >@<,D BD@(D"<<Z (Onnnn) >, B@b&bHFb & B@:, FB4F8" BD@(D"<-
<Z 4 D,*"8H4D@&">4b, B@^H@<J @>4 >, 42<,>4<Z
+F:4 BD@(D"<<" B4T,HFb >" &>,T>,< JFHD@6FH&,, >"BD4<,D >" 8"8@<-H@ PC, H@(*" @$-
b2"H,:\>@ 2"B4F"H\ >"R4>"`V46 4 2"8@>R4&"`V46 8"D"8H,D %, " H"80, >@<,D BD@-
(D"<<Z (Onnnn).

K@D<"H BD@(D"<<Z & <"("24>,.
AD@(D"<<", D"FB@:@0,>>"b & <"("24>,, b&:b,HFb F@&@8JB>@FH\` 8"D"8H,D@& ASCII.
K@D<"H BD@(D"<<Z:
%O1234(=!1%!=3+ AC?'C!;;Y)s/1 N12345 G1 X0 Y...sG2 Z5....s.....s.....sG0
G40...M2%
% J8"2">>@< &ZT, Db*J 8"D"8H,D@&:

s: F4<&@:424DJ,H 8"D"8H,D Line Feed,
%: F4<&@:424DJ,H >"R":@ 4 8@>,P BD@(D"<<Z. 

K@D<"H BD@(D"<<Z BD4 8@<<J>48"P44 &>,T>4<4 JFHD@6FH&"<4.
%ZT,J8"2">>Z6 L@D<"H BD@(D"<<Z *,6FH&4H,:,> 4 BD4 8@<<J>48"P44 &>,T>4<4
JFHD@6FH&"<4.
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4.2 C"2*,:,>4, ^8D">" BD4 D,*"8H4D@&">44

):b D,*"8H4D@&">4b & P,>HD,
^8D">" 4<,,HFb 19 FHD@8. 3N
D"2*,:,>4, F:,*J`V,,:

EHD@84 @H 1 *@ 16: B@:, FB4F8" BD@(D"<< 4 D,*"8H4D@&">4b. 
% 1-6 FH@:$ B@B"*",H H@:\8@ 8"D"8H,D >, F4<&@:424DJ`VZ6 >@&Z6 8"*D, H@ ,FH\ 8@*
s. AD,&Z6 8"D"8H,D 8"*D" B@b&4HFb &@ 2-@< FH@:$,.  %BD@R,<, ,F:4 >" ̂ 8D">, BD4N@-
*4HFb @H8DZ&"H\ >@&J` FHD@8J, B@H@<J RH@ >, J<,FH4HFb 8"*D & @*>@6 FHD@8,, 16 FH@:$
$J*,H BJFH@6.
G,8FH 2">4<",H <,FH@ @H 2-(@ *@ 80-(@ FH@:$", 4 ,F:4 & @*>@6 FHD@8, 4<,,HFb $@:\T,
79 8"D"8H,D@&, H,8FH BD@*@:0",HFb & F:,*J`V,6 FHD@8,. 
+F:4 B@F:,*>46 8"D"8H,D F:@&" >"N@*4HFb 2" 79-Z< FH@:$@<, H@ P,:@, F:@&@ B,D,N@-
*4H & >@&J` FHD@8J, >"R4>"b F@ 2-(@ FH@:$".

17-b FHD@8" BJFH"b.

18-b FHD@8": FH"HJF>"b FHD@8".
1"B4F">>Z, F`*" H,8FHZ &ZF&,R4&"`HFb 4>&,DF>Z<4.
EHDJ8HJD" FHD@84 F:,*J`V"b:

* F@@$V,>4, * @8>@1 * @8>@2 * B@Db*8@&Z6 >@<,D * D,04< *
F@@$V,>4,: F`*" B4TJHFb F@@$T,>4b @$ @T4$8,.
?8>@1: F`*" B4T,HFb >@<,D BD@(D"<<Z (Onnnn), >"N@*bV,6Fb B@* D,*"H4D@&">4,<

4 42 ,. >"2&">4b FH@:\8@, F8@:\8@ J<,FH4HFb. +F:4 D"$"H"H\ & *&JN @8-
>"N, & &,DN>,< @8>, HJH B4T,HFb >@<,D 4 >"2&">4, @H8DZH@6 BD@(D"<-
<Z.

?8>@2: F`*" B4T,HFb >@<,D BD@(D"<<Z (Onnnn), >"N@*bV,6Fb &@ &H@D@<, >40>,< @8-
>, 4 42 ,. >"2&">4b FH@:\8@, F8@:\8@ J<,FH4HFb.

B@Db*8@&Z6 >@<,D: >@<,D :@(4R,F84N FHD@8 (8"*D@&, 8"D"8H,D@& s ).
D,04<: %EG!%3G[, 4:4 A+C+A3E!G[.
=@<,D BD@(D"<<Z "8H4&>@(@ @8>" & FH"HJF>@6 FHD@8, &4*,> &Z*,:.>>Z<.

19-b FHD@8": FHD@8" *:b F@@$V,>46 @$ @T4$84 @H D,*"DH@D" 4 &&@*" *">>ZN
*:b @B,D"P46. 

]H" FHD@8" F:J04H *:b  &ZF&,R4&">4b F@@$V,>4b, B@F:">>Z, D,*"8H@D@< 4 &&@*" *">-
>ZN BD4 D"2:4R>ZN @B,D"P46 D,*"8H4D@&">4b (>"BD4<,D B@4F8").
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4.3 ?F>@&>Z, LJ>8P44 D,*"8H4D@&">4b: B,R"H">4,, B,D,<,V,>4, 8JDF@D", J*":,>4,,
&FH"&8", &Z*,:,>4,

C,*"8H4D@&">4, 2"BJF8",HFb B@* *,6FH&4,< 8>@B84 <,>` @B,D"P46 .

?F>@&>Z, LJ>8P44 D,*"8H4D@&">4b 2"BJF8"`HFb 4FB@:\2@&">4,< F:,*J`V4N 8>@-
B@8:
 – 8"D"8H,DZ: <A>, <B>, ... <Z>. 3N >"0"H4,< & H,8FH B4T,HFb BD@B4F>"b $J8&".

 – 8>@B8" F<,>Z: (SHIFT) . +F:4 8>@B8J J*,D0"H\ >"0"H@, 4 >"0"H\ Db*@< 4 *DJ-

(@6 8:"&4T, &FH"&4HFb &H@D@6, >"B4F">>Z6 >" 8>@B8J 8"D"8H,D. +F:4 >"0"H\
Db:@< 8:"&4T $J8&Z, 4 >" 8>@B8, >, >"B4F"> &H@D@6 8"D"8H,D, &FH"&4HFb
FHD@R>"b $J8&" 

 – P4LD@&Z, 8>@B84: <0>, <1>, ...<9>

 – BD@$,:: (space): 

 – *,FbH4R>"b 2"BbH"b: , 

 – <–> @HD4P"H,:\>Z6 8"D"8H,D (BD4 D,*"8H4D@&">44 >, 2>"8@F<,>4H,:\): , 

 – B,D,<,V,>4, 8JDF@D" &&,DN, &>42: , 

 – B,D,<,V,>4, 8JDF@D" >" BD"&@, >" :,&@: , 

 –=@&"b FHD@8" (s): (Enter) 

 – ?HFHJB >"2"* 4 J*":,>4,: (Backspace) 

 – 8>@B8" J*":,>4b: (DEL) 

 – &FH"&8": (INS) 

 – B,D,<,V,>4, >" @*4> ^8D"> &&,DN: (PgUp) 

 – B,D,<,V,>4, >" @*4> ^8D"> &>42: (PgDn) 

 – 8JDF@D & >"R":@ FHD@84 (Home) 

 – 8JDF@D & 8@>,P FHD@84 (End) 

)&@6>@, >"0"H4, 8>@B@8 *:b B,D,<,V,>4b 8JDF@D":

 – 8JDF@D & &,DN>46 :,&Z6 J(@: ^8D">":  + 

 – 8JDF@D & >40>46 BD"&Z6 J(@: ^8D">":  + 

 – 8JDF@D & >"R":@ BD@(D"<<Z:  + 
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 – 8JDF@D & 8@>,P BD@(D"<<Z:  + 

A,R"H">4,
="04<"b 8"D"8H,DZ, 2>"84 4 BD@$,:4, F@@H&,HFH&J`V46 8:"&4T, 4:4 8@<$4>"P4`
8:"&4T,6, <@0>@ >,BD,DZ&>@ >"$4D"H\ H,8FH. %&@* F@&,DT",HFb & H@ <,FH@, 8J*" 8JD-
F@D B@8"2Z&",H.

A,D,>@F F:@&"
+F:4 @*>@ F:@&@ (Db* 8"D"8H,D@& <,0*J *&J<b BD@$,:"<4) BD4 B,R"H">44 >"FH@:\8@
&ZD"FH.H, RH@ & *">>@6 FHD@8, >, J<,FH4HFb, D,*"8H@D@< P,:@, F:@&@ "&H@<"H4R,F84
>"B4T,HFb & >@&J` FHD@8J.

=@&Z6 8"*D

AD4 D,*"8H4D@&">44 2"8DZH4, 8"*D@& &ZB@:>b,HFb 8:"&4T,<  <ENTER>, F@&,D-

T",`V46 B,D,<,V,>4, FHD@84 >" 4>H,D&":, 4 2"@*>@ "&H@<"H4R,F84 &FH"&4H 8"D"8-
H,D s& 8@>,P 2"8DZH@(@ 8"*D". A@* *,6FH&4,< 8:"&4T" 8JDF@D B,D,N@*4H & >"R":@
F:,*J`V,6 FHD@84 4 <@0>@ >"$4D"H\ >@&Z6 8"*D. 
+F:4 2>"R,>4, B"D"<,HD" 0567 N STEP @H:4R",HFb @H 0-b, BD4 8"0*@< >"0"H44 8>@B-

84  <ENTER> J&,:4R4&",HFb 2>"R,>4, >@<,D" 8"*D" >" 2"*">>@, B"D"<,HD@<

R4F:@ 4 ^H@ B@ "*D,FJ N "&H@<"H4R,F84 &FH"&4HFb & >"R":@ >@&@(@ 8"*D". 
+F:4 >"BD4<,D 2>"R,>4, B"D"<,HD" D"&>@ 10, >@<,D" 8"*D@& J&,:4R4&"`HFb B@ *,-
FbH\: N10, N20, N30, ...

A,D,<,V,>4, 8JDF@D"

="0"& 8>@B8J >" BD"&@ , 8JDF@D B,D,N@*4H >" F:,*J`V46 8"D"8H,D. +F:4 FHD@8"

(B@F:,0>46 8"D"8H,D, 4:4 BD@$,:) >" ̂ 8D">, 2"8@>R4&",HFb >, >" BD"&@6 FH@D@>, ̂ 8-
D">", " D">\T,, H@ 8JDF@D B,D,N@*4H >" B,D&Z6 8"D"8H,D F:,*J`V,6 FHD@84 ^8D">",
,F:4 @> 4<,,HFb. +F:4 H,8FH HJH 2"8@>R4&",HFb, 8JDF@D @FH".HFb >" F&@.< <,HF,.

="0"& 8>@B8J >" :,&@ , 8JDF@D B,D,N@*4H >" BD,*Z*JV46 8"D"8H,D. +F:4 8JDF@D

>"N@*4HFb >" :,&@< 8D"` ̂ 8D">", H@ B,D,N@*4H >" <,FH@, B@F:,*J`V,, 2" 8"D"8H,D@<
@8@>R">4b FHD@84 BD,*Z*JV,6 FHD@84 ̂ 8D">", >,2"&4F4<@ @H H@(@, RH@ (*, 2"8@>R4&"-
,HFb BD,*Z*JV"b FHD@8" ̂ 8D">".  +F:4 H,8FH HJH >"R4>",HFb, 8JDF@D @FH".HFb >" F&@.<
<,FH,.

="0"& 8>@B8J &>42 , 8JDF@D B,D,N@*4H >" F:,*J`VJ` FHD@8J ^8D">". +F:4 & ^-

H@< FH@:$, F:,*J`V,6 FHD@8, ^8D">" J0, >,H >4 8"D"8H,D", >4 BD@$,:", @> FH">bH &
B@F:,*>46 8"D"8H,D FHD@84. +F:4 & F:,*J`V,6 FHD@8, ̂ 8D">" J0, >,H H,8FH", 8JDF@D
@FH".HFb >" F&@.< <,FH,.

="0"& 8>@B8J &&,DN , 8JDF@D B,D,N@*4H >" BD,*Z*JVJ` FHD@8J ^8D">". +F:4 &

^H@< FH@:$, BD,*Z*JV,6 FHD@84 ̂ 8D">" J0, >,H >4 8"D"8H,D", >4 BD@$,:",  @> FH">bH
& B@F:,*>46 2>"R"V46 8"D"8H,D FHD@84. +F:4 & BD,*Z*JV,6 FHD@84 ^8D">" J0, >,H
H,8FH", 8JDF@D @FH".HFb >" F&@.< <,FH,.
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="0"H4, >" 8:"&4TJ  B,D,<,V",H 8JDF@D 8 B,D&@<J F4<&@:J FHD@84, 

>"0"H4, >" 8:"&4TJ  B,D,<,V",H 8JDF@D 8 B@24P44 B@F:, B@F:,*>,(@ F4<&@:"

FHD@84.

7@<$4>"P4b 8:"&4T  4  B,D,<,V",H 8JDF@D 8 B,D&@<J F4<&@:J & &,DN>,<

:,&@< J(:J ̂ 8D">", a 8@<$4>"P4b 8:"&4T  4  B,D,<,V",H 8JDF@D 8 B@24P44

B@F:, B@F:,*>,(@ F4<&@:" B@F:,*>,6 FHD@84 ^8D">".

7@<$4>"P4b 8:"&4T  4  B,D,<,V",H 8JDF@D 8 B,D&@<J F4<&@:J BD@(D"<<Z,

" 8@<$4>"P4b 8:"&4T  4  B,D,<,V",H 8JDF@D 8 B@24P44 B@F:, B@F:,*>,(@

F4<&@:" BD@(D"<<Z.

="0"& 8>@B8J ^8D"> &>42 , 8JDF@D B,D,N@*4H >" F:,*J`V46 ^8D"> H"8, RH@$Z

&>42J >" ̂ 8D">, @FH":@F\ &4*>@ @*4> P,:Z6 8"*D 4 8JDF@D FH@b: B@F:, B@F:,*>,(@ 8"-
D"8H,D" 8"*D". +F:4 J0, >,:\2b BD@:4FH"H\, @> FH">,H B@F:, B@F:,*>,(@ 8"D"8H,D"
H,8FH".

="0"& 8>@B8J ̂ 8D"> &&,DN , 8JDF@D B,D,N@*4H >" BD,*Z*JV46 ̂ 8D"> H"8, RH@$Z

B,D&"b FHD@8" ̂ 8D">" B@8"2Z&":" &F,(*" >"R":@ (8@* s) @*>@(@ 8"*D", 4 8JDF@D B@24-
P4@>@D@&"> >" B,D&Z6 8"D"8H,D. +F:4 J0, >,:\2b BD@:4FH"H\, @> FH">,H >" B,D&Z6
8"D"8H,D H,8FH".

I*":,>4,

="0"& 8>@B8J <DEL> , J*":b,HFb 8"D"8H,D, >" 8@H@D@< 8JDF@D FH@4H. EH@bV4,

2" >4< 8"D"8H,DZ F*&4>JHFb &B,D.*. +F:4 & F:,*FH&4, J*":,>4b @F&@$@0*",HFb FH@:\-
8@ <,FH, RH@ >"$D">>@, & F:,*J`V,6 FHD@8, F:@&@ J0, J<,FH4HFb & ̂ H@6 FHD@8,, F:@&@
F*&4>,HFb &B,D.*.
+F:4 J*":4H\ BD@$,:, D"2*,:4&T46 *&" F:@&", FHb>JH@, F:@&@ B4T,HFb F:4H>@. +F:4
BD@$,: >"N@*4HFb & 8@>P, FHD@8, ̂ 8D">", H@ ,FH\ @*>@ F:@&@ FH@4H & @*>@6 FHD@8, ̂ 8-
D">", " *DJ(@, F:@&@ & *DJ(@6 FHD@8, ̂ 8D">" (4 8"*D >, 4<,,H ,V. 8@>,P, H@ ,FH\ F:,*J-
`V4< 8"D"8H,D@< b&:b,HFb  >, s), F:@&@ B4T,HFb F:4H>@ 4 B,D,N@*4H &B@:>@FH\`
& F:,*J`VJ` FHD@8J &<,FH, F 8JDF@D@<.
+F:4 & >"R":, FHD@84 ^8D">" 42 @*>@(@ F:@&" J*":4H\ 8"D"8H,DZ, 4 F@8D"V.>>@, H"-
84< @$D"2@< F:@&@ J0, <@0>@ >"B4F"H\ & BD,*Z*JV,6 FHD@8,, F:@&@ B,D,N@*4H HJ*"
&<,FH, F 8JDF@D@<.
+F:4 8JDF@D FH@4H B@F:, B@F:,*>,(@ 8"D"8H,D" :@(4R,F8@(@ Db*" (8"*D"), >"0"H4,
8>@B84 J*":,>4b J*":b,H 8"D"8H,D s (B,D,&@* FHD@84 &&,DN) 4 *&" 8"*D" @$X,*4>b`H-
Fb.

A@* *,6FH&4,< 8>@B84 T"( >"2"* 4 J*":4H\ <backspace>  J*":b,HFb FH@bV46 B,-

D,* 8JDF@D@< 8"D"8H,D 4 FH@bV4, 2" >4< F*&4>JHFb &B,D.*. ),6FH&4,< J*":,>4b >"
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F:@&" 4 :@(4R,F84, Db*Z (>" 8"*DZ) &Z2Z&",H H"8@, 0, JB@Db*@R,>4,, 8"8 B@:\2@&"-

>4, 8>@B8@6 J*":,>4b .

%FH"&8"
%FHJB4& >" ̂ 8D">, D,*"8H@D BD4<,H F@FH@b>4, &FH"&84, RH@ @H<,R",HFb >" BD"&@6 FH@-

D@>, 18-6 FHD@84 ^8D">" >"*B4F\` %EG!%3G[. ="0"& 8>@B8J <INS> , >"*B4F\

4 D,04< B,D,N@*4H & F@FH@b>4, A+C+A3E!G[. ="0"& B@F:, ^H@(@ F>@&" 8>@B8J

, F@FH@b>4, B,D,N@*4H & BD@H4&@B@:@0,>>@, ^H@<J.

% F@FH@b>44 &FH"&84 >@&Z6 8"D"8H,D B4T,HFb & B@24P4` B,D,* 8JDF@D@<. 7 >@&@<J
F:@&J, F@2*">>J` B@* *,6FH&4,< &FH"&84, *,6FH&4H,:\>@  &F., RH@ $Z:@ 42:@0,>@ BD4
J*":,>44 & @H>@T,>4, JB@Db*@R,>4b ^8D">" (B,D,>@F F:@&", 4 H.*.).

%Z*,:,>4,

%Z*,:,>4, BD@4FN@*4H @*>@&D,<,>>Z< >"0"H4,< 8>@B84 <SHIFT>  4 8>@B@8

B,D,<,V,>4b 8JDF@D" , , ,  , . %Z*,:.>>Z6 H,8FH

F*&4>,HF  

BD4 >"0"H44  4  >" @*4> 8"D"8H,D >"BD"&@, 

BD4 >"0"H44  4  >" @*4> 8"D"8H,D >":,&@,

BD4 >"0"H44  4  >" @*>J FHD@8J &>42,

BD4 >"0"H44  4  >" @*>J FHD@8J &&,DN.

="0"H4, 8:"&4T4  4  &Z*,:b,H F4<&@:Z, :,0"T4, :,&@ @H 8JDF@D", *@ >"-

R":" FHD@84,

" >"0"H4,  4  &Z*,:b,H F4<&@:Z, :,0"T4, @H B@24P44 8JDF@D" *@ 8@>P"

FHD@84.
%Z*,:,>4, J*":b,HFb >"0"H4,< :`$@6 8:"&4T4 B,D,<,V,>4b 8JDF@D".

I*":,>4, &Z*,:.>>@(@ LD"(<,>H" H,8FH"

%Z*,:.>>Z6 LD"(<,>H H,8FH" B@* *,6FH&4,< 8>@B84 J*":,>4b  J*":b,HFb.

!>":42 BD,*,:"
C,*"8H@D@< >, &ZB@:>b,HFb >48"8@(@ ">":42" BD,*,:" 4:4 BD@R,(@ F4>H"8F4F".
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4.4 E@ND">,>4, @HD,*"8H4D@&">>@6 BD@(D"<<Z

C,2J:\H"H D,*"8H4D@&">4b F@ND">b,HFb 4 >, J*":b,HFb 4 B@F:, &Z8:`R,>4b & *&JN
F:JR"bN:

 – BD4 >"0"H44 8:"&4T4 4,>` 4>*48"P46 , BD4 ^H@< 2"@*>@ 4 &ZN@*4< 42 F@-

FH@b>4b &&@*" *">>ZN, H@ ,FH\, 8@(*" 2"8@>R4:4 D,*"8H4D@&">4, 4 &Z$4D",<
*DJ(@, 42@$D"0,>4, ^8D">", 4:4

 – ,F:4 &@ &D,<b D,*"8H4D@&">4b 4FB@:\2J,< 8:"&4TJ E@ND">4H\ & (DJBB, @B,D"P46
K"6:. E<. @B4F">4, B@F:,*J`V4N (:"&.

L %>4<">4,!
C,2J:\H"H D,*"8H4D@&">4b P,:,F@@$D"2>@ F &D,<b >" &D,<b D,(J:bD>@ F@ND"-
>4H\ F 4FB@:\2@&">4,< 8:"&4T4  E@ND">4H\, & BD@H4&@< F:JR", BD4 F:JR"6>@<
@HFJHFH&44 >"BDb0,>44 & F,H4 <@0,< B@H,DbH\ &F` >"TJ D"$@HJ.

4.5 ;,>` @B,D"P46 D,*"8H4D@&">4b

):b D,*"8H4D@&">4b FH@bH >" D"FB@Db0,>4, F:,*J`V4, @B,D"P44 4:4 (DJBBZ @B,D"-

P46, >"0"& 8>@B8J <,>` @B,D"P46 :

K"6:

1
C,*"8H4

D@&" 2
%FH"&8"

F<,V. 3
%FH"&8" 
JF: 4

%FH"&8"

@B,D 5
%FH"&8"

LJ>8P. 6
?8>@

7
E<,>"

@8>" 8
A@<@

V\ 9 0

4.6 ?B,D"P44 K"6:@<: E@ND">4H\, E@ND">4H\ 4>"R,

K"6:
1
C,*"8H4

D@&" 2
%FH"&8"

F<, 3
%FH"&8" 
JF: 4

%FH"&8"

@B,D 5
%FH"&8"

LJ>8P. 6
?8>@

7
E<,>"

@8>" 8
A@<@

V\ 9 0

%Z$4D"b (DJBBJ @B,D"P46 K"6: F1 *@FHJB>Z F:,*J`V4, @B,D"P44:

1 2 3
E@ND">

4H\ 4
E@ND. 
8"8... 5 6 7 8 9 0

?B,D"P46 E@ND">4H\: % N@*, BD@:4FH">4b D,*"8H4D@&">4b F ̂ 8D">" (4FB@:\2@&">4,

8>@B84 ), " H"80, R,D,2 >,8@H@DZ6 BD@<,0JH@8 &D,<,>4 D,*"8H4D@&">>"b

BD@(D"<<" F@ND">b,HFb. +F:4 D"*4 $,2@B"F>@FH4, B@F:, 2"B4F4 &"0>@(@ LD"(-
<,>H" BD@(D"<<Z 0,:",< ,(@ F@ND">4H\, B@:\2J,<Fb ^H@6 @B,D"P4,6.

?B,D"P46 E@ND">4H\ 8"8...: +F:4 0,:",< F@ND">4H\ BD@(D"<<J B@* *DJ(4< >@<,D@<,
B@F:, >"0"H4b 8>@B84 & F"<@6 >40>,6 FHD@8,, & FHD@8, &&@*" *">>ZN B@b&4H-
Fb F@@$V,>4,

3;a K!59!: Onnnn_.
=@<,D BD@(D"<<Z O <@0>@ B,D,4<,>@&"H\ 4 @B,D"P4` 2"8DZ4H 8>@B8@6

<ENTER> . +F:4 & <"("24>, J0, FJV,FH&J,H BD@(D"<<" F &&,*,>>Z< >@-

<,D@<, B@:JR4< F@@$V,>4, 
3;a K!59!: Onnnn_ EIU+EG%.K!59. A+C+A3E!G[? )/=. 
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="0"& 8>@B8J *" <Y>, F@&,DT",HFb 2"<,>" BD@(D"<<@6, " B@* *,6FH&4,< >,H <N>
<@0>@ >"N@*4H\ *DJ(@6 >@<,D BD@(D"<<Z.

4.7 ?B,D"P44 C,*"8H4D@&">4b: ?H<,>", %ZD,2"H\, 7@B4D@&"H\, %FH"&4H\, 34F8"H\
/2"<,>4H\

K"6:

1
C,*"8H4

D@&" 2
%FH"&8"

F<, 3
%FH"&8" 
JF: 4

%FH"&8"

@B,D 5
%FH"&8"

LJ>8P. 6
?8>@

7
E<,>"

@8>" 8
A@<@

V\ 9 0

%Z$4D"b (DJBBJ @B,D"P46 F2 C,*"8H4D@&">4,, *@FHJB>Z F:,*J`V4, @B,D"P44:

?H<,>"1 %ZD,2"H
\ 2

7@B4D@

&"H\ 3
%FH"&4H

\ 4
%F. &Z-
*,: 5

3F8"H\

/2"<, 6
="6H4

F:,*J 7
="6H4

BD,* 8
1"<,

>4H\ 9
%FH"&8

" B@2 0

?B,D"P4b ?H<,>": +F:4 &ZB@:>b,HFb @B,D"P4b &>JHD4 8"*D", N@H\ 2"B4F\, N@H\ J*"-
:,>4,, 4FN@*>@, F@FH@b>4, <@0>@ &@FFH">@&4H\ >"0"H4,< 8:"&4T4. ="*B4F\
8:"&4T4 F&,H:"b, ,F:4 BD@*J8H D,*"8H4D@&">4, @H<,>4<, 4:4 H.<>"b, ,F:4
>,H. I*":,>4, @H<,>4<@ *@ H,N B@D, B@8" >, J*":4H\ 8"D"8H,D s, 2"8DZ&"`V46
8"*D.

?B,D"P4b %ZD,2"H\: ="0"& 8>@B8J, &Z*,:.>>Z6 D">\T, $:@8 J*":b,HFb 42 H,8FH"
4 B,D,<,FH4HFb & $JL,D @$<,>". 

?B,D"P4b 7@B4D@&"H\: ="0"& 8>@B8J, &Z*,:.>>Z6 D">\T, $:@8  B,D,<,FH4HFb & $J-
L,D @$<,>", 4 B,D&4R>Z6 H,8FH @FH".HFb >" <,FH,.

?B,D"P4b %FH"&4H\: ="0"& 8>@B8J, F@*,D04<@, $JL,D" @$<,>" &FH"&4HFb & B@24-
P4`, >"R4>"b 2" 8JDF@D@<. +F:4 $JL,D @$<,>" BJFH@6, >"*B4F\ 8>@B84 H.<>"b,
,F:4 >, BJFH"b - F&,H:"b.

?B,D"P4b %F. &Z*,:4H\: ="0"& 8>@B8J, &Z*,:b,HFb &Fb BD@(D"<<".
?B,D"P4b 3F8"H\/2"<,>4H\: ="0"& 8>@B8J, @>"  “2",*",H”. % >40>,6 FHD@8,, & FHD@8,

&&@*" *">>ZN @B,D"P46 B@b&4HFb >"*B4F\ 
3E7!G[: <BJFH"b> 1!;+=3G[: <BJFH"b>.

A@F:, ̂ H@(@ <@0>@ >"$D"H\ 4F8@<Z6 H,8FH & B@:, 2" >"*B4F\` 3E7!G[. AD4

0,:">44 2"<,>4H\ 4F8@<Z6 H,8FH *DJ(4<, >"0"& 8>@B8J <ENTER> , 8JD-

F@D B,D,F8@R4H >" BD"&J` R"FH\ ̂ 8D">" 2" >"*B4F\ 1!;+=3G[:, 8J*" <@0>@

2"B4F"H\ 0,:",<Z6 H,8FH. ="0"& B@&H@D>@ 8>@B8J <ENTER> , 8JDF@D <,-

>b,HFb <,0*J >"*B4F"<4  3E7!G[: 4 1!;+=3G[:. G"84< @$D"2@< *"0, B@2*-
>,, <@0>@ 42<,>4H\ :`$@6 H,8FH. 3F8@<Z6 4 2"<,>4<Z6 H,8FH <@0,H 4<,H\
<"8F4<":\>J` *:4>J >, $@:,, 30 8"D"8H,D@&. 
+F:4 &Z*,:4H\ LD"(<,>H H,8FH" *@ >"0"H4b 8>@B84 3F8"H\/2"<,>4H\, >"0"&
8>@B8J, B@F:, >"*B4F4 3E7!G[: "&H@<"H4R,F84 2"B4FZ&",HFb &Z*,:.>>Z6
LD"(<,>H H,8FH". 
="0"& B@&H@D>@ 8>@B8J 3F8"H\/2"<,>4H\, 8>@B8" “&ZF8@R4H” 4 8JDF@D B,D,N@-
*4H & HJ B@24P4` D,*"8H4D@&">>@(@ H,8FH", & 8@H@D@6 @> >"N@*4:Fb *@ >"0"-
H4b 8>@B84. ="0"& B@&H@D>@ 8>@B8J 3F8"H\/2"<,>4H\, & B@F:,*>,6 FHD@8,, &
FHD@8, &&@*" *">>ZN B@F:, >"*B4F,6 3E7!G[: 4 1!;+=3G[: &@FH">&:4&",H-
Fb J0, 2"B4F">>Z6 *@ ^H@(@ H,8FH.
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?B,D"P4b ="6H4 F:,*J`V46: AD4 >"0"H@< F@FH@b>44 8>@B84 3F8"H\ /2"<,>4H\, >"-
0"H4, 8>@B84 ="6H4 F:,*J`V46 F@&,DT",HFb B@4F8 *:b FHD@84 8"D"8H,D@&,
2"*">>ZN & B@:, 3E7!G[: &B,D.* @H H@6 H@R84 H,8FH", & 8@H@D@6 8JDF@D FH@b:
*@ >"0"H4b 8>@B84 3F8"H\/2"<,>4H\. ="6*,>>"b FHD@8" 8"D"8H,D@& &4*>" F@(-
:"F>@ (4>&,DF>@<J) D,04<J &Z*,:,>4b. ="0"& 8>@B8J 3F8"H\ /2"<,>4H\, 8JD-
F@D <4(",H & B,D&@6 B@24P44 8"D"8H,D" >"6*,>>@(@ H,8FH" 4 &Z*,:,>4, 4FR,2-
>,H. +F:4 >, >"6*.HFb FHD@8" 8"D"8H,D@&, & B@:, F@@$V,>4b B@b&4HFb F@@$V,-
>4, =+ =!5)+=. E@@$V,>4, J*":b,HFb BD4 B@&H@D>@< >"0"H44 8>@B84 3F-
8"H\/2"<,>4H\, BD4 >"0"H44 8>@B84 ="6H4 BD,*Z*JV46, 4:4 8>@B84 ?H<,>"

, " H"80, 8>@B84 ="6H4 F:,*J`V46, BD4 JF:@&44, ,F:4 BD4 ^H@< & B@:,

3E7!G[: 4F8@<Z6 H,8FH $Z: 42<,>.> 4 @> >"6*.HFb.
?B,D"P4b ="6H4 BD,*Z*JV46: AD4 >"0"H@< F@FH@b>44 8>@B84 3F8"H\ /2"<,>4H\,

>"0"& 8>@B8J ="6H4 BD,*Z*JV46 F@&,DT",HFb B@4F8 *:b FHD@84 8"D"8H,D@&,
2"*">>ZN & B@:, 3E7!G[: >"2"* @H H@6 H@R84 H,8FH", & 8@H@D@6 8JDF@D FH@b:
*@ >"0"H4b 8>@B84 3F8"H\/2"<,>4H\. ="6*,>>"b FHD@8" 8"D"8H,D@& &4*>" F@-
(:"F>@ (4>&,DF>@<J) D,04<J &Z*,:,>4b. ="0"& 8>@B8J 3F8"H\ /2"<,>4H\, 8JD-
F@D <4(",H & B,D&@6 B@24P44 8"D"8H,D" >"6*,>>@(@ H,8FH" 4 &Z*,:,>4, 4FR,2-
>,H. +F:4 >, >"6*.HFb FHD@8" 8"D"8H,D@&, & B@:, F@@$V,>4b 18-6 FHD@84
B@b&4HFb F@@$V,>4, =+ =!5)+=. E@@$V,>4, J*":b,HFb BD4 B@&H@D>@<
>"0"H44 8>@B84  3F8"H\/2"<,>4H\, BD4 >"0"H44 8>@B84 ="6H4 F:,*J`V46,

4:4 8>@B84 ?H<,>" , " H"80, 8>@B84 ="6H4 BD,*Z*JV46, BD4 JF:@&44,

,F:4 BD4 ^H@< & B@:, 3E7!G[:  4F8@<Z6 H,8FH $Z: 42<,>.> 4 @> >"6*.HFb.
?B,D"P4b 1"<,>4H\: AD4 >"0"H@< F@FH@b>44 8>@B84 3F8"H\/2"<,>4H\, B@F:, JFB,T-

>@(@ B@4F8" F:,*J`V,6 4:4 BD,*Z*JV,6 FHD@84 8"D"8H,D@&, 8@(*" >"6*,>>Z6
LD"(<,>H H,8FH" &4*,> & 4>&,DF,, >"0"H\ 8>@B8J 1"<,>4H\. AD4 ^H@< &<,FH@
>"6*,>>@(@ LD"(<,>H" H,8FH" &FH"&4HFb & H,8FH FHD@8" 8"D"8H,D@&, 2"*">>"b
B@F:, >"*B4F4  1!;+=3G[:. +F:4 B@F:, >"*B4F4  1!;+=3G[ >, 2"*"&"H\
H,8FH, @B,D"P4b 1"<,>4H\ D"&>@F4:\>" J*":,>4,< >"6*,>>@(@ LD"(<,>H" H,8F-
H". A@F:, @B,D"P44 1"<,>4H\ H@0, <@0>@ B@:\2@&"H\Fb LJ>8P4,6 ?H<,>".

?B,D"P4b %FH"&8" B@24P44: ="0"& 8:"&4TJ, 2"B4FZ&"`HFb B@24P44 @F,6, &4*>Z,
>" ^8D">, !$F@:`H>@6 B@24P44 2" 8JDF@D@< & H,8FH@&@6 L@D<,.

4.8 ?B,D"P4b %FH"&84

K"6:

1
C,*"8H4

D@&" 2
%FH"&8"

F<, 3
%FH"&8" 
JF: 4

%FH"&8"

@B,D 5
%FH"&8"

LJ>8P. 6
?8>@

7
E<,>"

@8>" 8
A@<@

V\ 9 0

%Z$4D"b (DJBBJ @B,D"P46 F3, ..., F6, *@FHJB>Z F:,*J`V4, @B,D"P44:

'DJBB" @B,D"P46 %FH"&8" F<,V,>>"b:

=@<,D

1
)"H"/
%D,<b 2

WHILE
3

DO
4

END
5

BPRNT
6

DPRNT
7

POPEN
8

PCLOS
9

SETV
N 0
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'DJBB" @B,D"P46 %FH"&8" JF:@&>"b:

IF
1

LT 
< 2

LE 
<= 3

EQ 
= 4

NE 
!= 5

GE 
>= 6

GT 
> 7

GOTO
8

THEN
9 0

'DJBB" @B,D"P46 %FH"&8" @B,D"P4b:

ABS
1

BIN
2

BCD
3

FIX
4

FUP
5

NOT
6

OR
7

XOR
8

AND
9

MOD
0

'DJBB" @B,D"P46 %FH"&8" LJ>8P44:

SIN
1

COS
2

TAN
3

EXP
4

ASIN
5

ACOS
6

ATAN
7

LN
8

SQRT
9 0

?B,D"P4b =@<,D: A@Db*8@&Z6 >@<,D, &4*>Z6 & FHD@8, FH"HJF", J<>@0",HFb >" 2>"R,-
>4, B"D"<,HD" 0567 N STEP, 4 JFH">@&:,>>Z6 H"84< @$D"2@< >@<,D 8"*D"
(Nnnnnn) &FH"&4HFb B@F:, B@24P44, @H<,R,>>@6 8JDF@D@<.

?B,D"P4b )"H"/%D<,b: ="0"& 8>@B8J, *"H" 4 &D,<b &FH"&4HFb & H,8FH & L@D<,, &4*-
>@6 & BD"&@< &,DN>,< J(:J ^8D">".

%Z$4D"b 42 R,HZD.N (DJBB @B,D"P46, &ZB@:>b`V4N &FH"&8J, :`$J` *":\>,6TJ` @-
B,D"P4`, &FH"&4HFb & H,8FH FHD@8" 8"D"8H,D@&, F@@H&,HFH&J`V"b >"*B4F4 8>@B84.

4.9 ?B,D"P44 @$D"V,>4b @8>"<4

K"6:

1
C,*"8H4

D@&" 2
%FH"&8"

F<, 3
%FH"&8" 
JF: 4

%FH"&8"

@B,D 5
%FH"&8"

LJ>8P. 6
?8>@

7
E<,>"

@8>" 8
A@<@

V\ 9 0

?B,D"P4b ?8>@: ="0"& 8>@B8J, 8>@B8" “2",*",H” 4 B@:, D,*"8H4D@&">4b ̂ 8D">" D"2-
*,:b,HFb >" 2 @8>". % @$@4N @8>"N &4*>" BD@(D"<<", &Z*,:.>>"b *:b D,*"8H4-
D@&">4b, H"84< @$D"2@< 4<,,HFb &@2<@0>@FH\ @HD,*"8H4D@&"H\ *&" D"2:4R>@(@
LD"(<,>H" H@6 0, BD@(D"<<Z. AD4 0,:">44 BD4(:"F4H\ & 8"8@,-H@ @8>@ *DJ-
(J` BD@(D"<<J, F:,*J,H &ZN@*4H\ 42 D,*"8H4D@&">4b, 4 >" ̂ 8D">, #3#93?G+-
7!  &Z$D"H\ 0,:",<J` BD4(:"F4H\ BD@(D"<<J. %@2&D"V"bF\ >" 8"DH4>8J C+-
)!7G3C?%!=3+, & "8H4&>@< BD4 &ZN@*, @8>, &4*>" *DJ("b BD@(D"<<". G@,
RH@ 8"8@, 42 @8@> b&:b,HFb "8H4&>Z<, *":,,, >@<,D BD@(D"<<, 4<,`V4NFb &
@8>"N, B@8"2Z&",HFb & 18-6 FHD@8, FH"HJF". % "8H4&>@< @8>, &4*,> 8JDF@D 4 H"<
<@0>@ &ZB@:>b`HFb @B,D"P44 D,*"8H4D@&">4b.
AD4 B@&H@D>@< >"0"H44 8>@B84 ?8>@ 8>@B8" &ZF8@R4H, ̂ 8D"> B,D,N@*4H @$-
D"H>@ & @*>@@8@>>Z6 B@8"2, 4 D,*"8H4DJ,HFb *":\T, H" BD@(D"<<", @8>@ 8@H@-
D@6 $Z:@ "8H4&>Z< & <@<,>H >"0"H4b 8>@B84 ?8>@.

?B,D"P4b E<,>" @8>": +F:4 ̂ 8D"> @$D"V",HFb *&J<b @8>"<4, B@* ,. *,6FH&4,< 8JD-
F@D “B,D,F8@R4H” & *DJ(@, @8>@. A@F:, ̂ H@(@ "8H4&>Z< $J*,H *DJ(@, @8>@ 4 HJH
&ZB@:>b`HFb @B,D"P44 D,*"8H4D@&">4b.
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4.10 A@<@V\

K"6:

1
C,*"8H4

D@&" 2
%FH"&8"

F<, 3
%FH"&8" 
JF: 4

%FH"&8"

@B,D 5
%FH"&8"

LJ>8P. 6
?8>@

7
E<,>"

@8>" 8
A@<@

V\ 9 0

?B,D"P4b A@<@V\: ="0"H4, 8>@B84 &Z2Z&",H *,6FH&4, & H@< F:JR",, ,F:4 8JDF@D
B,D,<,V":4 >" $J8&J G 8"8@(@-H@ 8@*" G (>"BD4<,D: G02), 4:4 ,F:4 8>@B8@6
SHIFT 4 8>@B8"<4 B,D,<,V,>4b 8JDF@D",  2>"R4HB@ BD"&4:"< &Z*,:,>4b, &
H,8FH, BD,*&"D4H,:\>@ $Z: &Z*,:.> 8@* G, 4FH@:8J,<Z6 *:b B@<@V4. 7>@B8"
2",*",H, ,F:4 B@&H@D>@ >"0"H\ ,. 4 B@<@V\ &Z8:`R",HFb.
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5 E<,>" D,04<"

="0"& 8>@B8J <,>` @B,D"P46, 42 8:"&4"HJDZ &&@*" *">>ZN F B@<@V\` LJ>8P4@-
>":\>ZN 8>@B@8 <@0>@ 42<,>4H\ F@FH@b>4, D,04<@&, &8:`R"H,:,6 4 H.*., @H>@Fb-
V4NFb 8 8"DH4>, AI9[G! ?A+C!G?C!. I8"2">>Z, &ZT, &8:`R"H,:4 *@FHJB>Z >,
H@:\8@ >" 8"DH4>, AI9[G! ?A+C!G?C!, >"0"& 8>@B8J <,>` @B,D"P46, >@ 4 >" 8"D-
H4>"N A?13O3a. %F. ̂ H@ B@*D@$>@ @B4F">@ & (:"&"N, @H>@FbV4NFb 8 F@@H&,HFH&J`-
V4< 8"DH4>"< 4>*48"P44.
):b F<,>Z D,04<" F:,*J,H
F>"R":" &Z$D"H\ @*>J 42 BD4-
&,*,>>ZN >40, 8"DH4> ^8D"-
>" (LJ>8P46): AI9[G ?A+-
C!G?C!, 4:4 A?13O3a.
1"H,< >"0"& 8>@B8J E;+=Y

?A+C!O35 , F:,*J,H

&Z$D"H\ BJ>8H <,>`  F1 C+-
/3;Y. AD4 ^H@< >" LJ>8-
P4@>":\>ZN 8>@B8"N B@b&bH-
Fb >"*B4F4 D"2:4R>ZN D,04-
<@&. ):b &&@*" 0,:",<@(@ D,-
04<" F:,*J,H >"0"H\ F@@H-
&,HFH&J`VJ` LJ>8P4@>":\-
>J` 8>@B8J.
+F:4 FH">@8 @$@DJ*@&"> FH">@R>Z< BJ:\H@< @B,D"H@D" NCT, D,04<Z &8:`R"`HFb >,-
B@FD,*FH&,>>@ >"0"H4,< 8>@B@8.

L1"<,R">4,:
=" D"2:4R>ZN 4>FHDJ<,>H":\>ZN FH">8"N &Z$@D D,04<" <@0,H LJ>8P4@>4D@&"H\
4 @H:4R"`V4<  @H 42:@0,>>@(@ @$D"2@<. ="BD4<,D, >" FH">@8 <@0,H $ZH\ @$@DJ*@-
&"> (:"&>Z6 &8:`R"H,:\ &Z$@D" D,04<" 4 >,B@FD,*FH&,>>@ 4<4 &ZB@:>bH\ F<,>J D,-
04<". %@2<@0>@, RH@ & ̂ H@< F:JR", *"0, >, D"$@H",H &Z$@D D,04<" 42 LJ>8P4@>":\-
>ZN 8>@B@8. 1" B@*D@$>@FH4 @$D"V"6H,F\ 8 FHD@4H,:` FH">8".
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6 C,04<Z DJR>@(@ BD4&@*"

C,04<Z DJR>@(@ BD4&@*" F:,*J`V4,:
="$,( & H@R8J @$>J:,>4b
;"N@&4R@8

)4F8D,H"

CJR>@6 D,04<

6.1 C,04< >"$,(" & H@R8J @$>J:,>4b

AD4>bH\ H@R8J @$>J:,>4b &@2<@0>@ H@:\8@ BD4 &8:`R,>>@< F@FH@b>44 FH">8", H@
,FH\ H@(*", 8@(*" & BD"&@< 8D"6>,< B@:, FH"HJF" (@`V,(@ F@FH@b>4b NC) >,H FH"HJF"
!%!C ("&"D46>@(@ F@FH@b>4b). +F:4 >" 8"8@6-H@ @F4 >, BD4>bH" D,L,D,>H>"b H@R8",
B@ ̂ H@6 @F4 >,:\2b 2"BD@(D"<<4D@&"H\ "$F@:`H>J` 4>*,8F"P4` (G90). 7@>,R>Z, B@-
:@0,>4b (JFH">@&:,>>Z, B"D"<,HD"<4) BD@(D"<<>@(@ @$,FB,R,>4b D"$@H"`H H@0,
H@:\8@ B@F:, BD4>bH4b D,L,D,>H>@6 H@R84. C,04< >"$,( & H@R8J @$>J:,>4b @H<,-
R",HFb >"*B4F\` ?#=I & @8>, FH"HJF" F@FH@b>44 2-6 (DJBBZ D,04<".
+F:4 FH">@8 @$@DJ*@&"> FH">@R>Z< BJ:\H@< @B,D"H@D" NCT, D,04< >,$,(" & D,L,-

D,>H>J` H@R8J &8:`R",HFb >"0"H4,< 8>@B84 .

%Z$@D >"BD"&:,>4b
A@F:, &&@*" D,04<" >"0"& F@@H&,HFH&J`VJ` 8>@B8J *&40,-
>4b 4 J*,D0"& >"0"H@, BD@4FN@*4H BD4.< D,L,D,>H>@6 H@R84
>" &Z*,:.>>@6 @F4. ?HBJFH4& 8>@B8J *&40,>4b, *&40,>4, @-
FH">@&4HFb, >"0"& ,. F>@&", BD@P,FF BD@*@:0",HFb. ;@0>@ @*-
>@&D,<,>>@ >"0"H\ >,F8@:\8@ 8>@B@8 *&40,>4b, H"84< @$D"-
2@< B"D"::,:\>@ BD@4FN@*4H >"$,( & H@R8J @$>J:,>4b >" FH@:\-
84N @FbN, F8@:\8@ @F,6 2"BJFH4:4.

="BD"&:,>4, *&40,>4b B@ &Z$D">>Z< @Fb< 2"&4F4H @H B"D"<,HD" 4 >,2"&4F4<@ @H
H@(@, RH@ >"0"H" 8>@B8" *&40,>4b >"BD"&:,>4b +, 4:4 !.
+F:4 BD4 BD4.<" D,L,D,>H-
>@6 H@R84 4FB@:\2@&"H\ 8"D-
H4>J "$F@:`H>@6 B@24P44, B@
H,< @Fb<, B@ 8@H@DZ< F@&,D-
T4:Fb BD4.< D,L,D,>H>@6
H@R84, Db*@< F B@24P4,6 FH"-
&4HFb 2>"8 %, B@ H,< @Fb<, B@
8@H@DZ< ,V. >, F@&,DT4:Fb
>"$,( & D,L,D,>H>J` H@R8J,
Db*@< F B@24P4,6 &4*>" @H-
<,H8" !!. +F:4 B@ &F,< @Fb<
BD4>bH" D,L,D,>H>"b H@R8",
42 BD"&@(@ 8D"6>,(@ B@:b FH"-
HJF" (@$V,(@ F@FH@b>4b NC)
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J*":b,HFb ?#=, H@ ,FH\ >"*B4F\, J8"2Z&"`V"b >" @HFJHFH&4, H@R84 @$>J:,>4b.

L1"<,R">4,:
="$,(  & D,L,D,>H>J` H@R8J >" D"2:4R>ZN 4>FHDJ<,>H":\>ZN FH">8"N <@0,H D"$@-
H"H\ 4 @H:4R"`V4< @H 42:@0,>>@(@ &ZT, @$D"2@<.  ?$ZR>"b BD"8H48", RH@ B@F:,
&&@*" D,04<" 4 >"0"H4b 8>@B84 EG!CG, 8>@B84 *&40,>4b >J0>@ J*,D04&"H\ >"0"-
H@ H@:\8@ >" 8@D@H8@, &D,<b, 2"H,< <@0>@ 4N @HBJFH4H\ 4 BD@P,FF B@F:, ^H@(@ "&H@-
<"H4R,F84 &ZB@:>b,HFb. % ̂ H@< F:JR", BD@P,FF @FH">"&:4&",HFb 8>@B8@6 EG?A. 1"
B@*D@$>@FH4 @$D"V"6H,F\ 8 FHD@4H,:` FH">8".

G4BZ >"$,(" & H@R8J @$>J:,>4b

AD4.< D,L,D,>H>@6 H@R84 4<,,H R,HZD, H4B". G4B BD4.<" D,L,D,>H>@6 H@R84 @B,D-
*,:b,HFb FHD@4H,:,< FH">8" B@ @Fb< D"2:4R>Z<4 B"D"<,HD"<4, & 2"&4F4<@FH4 @H BD4-
<,>.>>@(@ FD,*FH&" 42<,D,>4b BJH4.

1. AD4.< D,L,D,>H>@6 H@R84 >"$,(@< >" &8:`R"H,:\, B@H@< >"FHD@68" >" >J:,&@6 4<-
BJ:\F

%Z$D">>"b @F\ F $@:\T@6 F8@D@FH\` >"$,04H >" &8:`R"H,:\ D,L,D,>H>@6 H@R84, 2"-
H,< @FH">@&4HFb. G@ :4 & >"BD"&:,>4, >"$,(", H@ :4 & BD@H4&@B@:@0,>>@, >"BD"&:,-
>4, F >,$@:\T@6 F8@D@FH\` FN@*4H F &8:`R"H,:b 4 >"N@*4H B,D&Z6 >J:,&@6 4<BJ:\F,
4 ^H" H@R8" D,(4FHD4DJ,H & 8"R,FH&, D,L,D,>H>@6 H@R84.

2. AD4.< D,L,D,>H>@6 H@R84 F F4FH,<@6 42<,D,>4b, 8@*4D@&">>@6 B@ D"FFH@b>4`
%Z$D">>"b @F\ F >,$@:\T@6 F8@D@FH\` >"N@*4H *&" F@F,*>,(@ >J:,&@(@ 4<BJ:\F". A@
D"FFH@b>4` *&JN >J:,&ZN 4<BJ:\F@& JFH">"&:4&",HFb "$F@:`H>@, B@:@0,>4, @F4.

3. AD4.< D,L,D,>H>@6 H@R84 & D,T.HR"H@< J2:,
%Z$D">>"b @F\ F >,$@:\T@6 F8@D@FH\` >"N@*4H >J:,&@6 4<BJ:\F 4 ̂ H" H@R8" D,(4FH-
D4DJ,HFb & 8"R,FH&, D,L,D,>H>@6 H@R84.

4. AD4.< B:"&"`V,6 D,L,D,>H>@6 H@R84
A@F:, >"0"H4b F@@H&,HFH&J`V,6 8>@B84 *&40,>4b *&40,>4, >, F@&,DT",HFb, @*>"-
8@ <(>@&,>>"b B@24P4b FJBB@DH" D,(4FHD4DJ,HFb & 8"R,FH&, D,L,D,>H>@6 H@R84.
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6.2 CJR>@6 D,04<

A,D,<,V,>4, &ZB@:>b,HFb H@:\8@ BD4 &8:`R,>>@< F@FH@b>44 FH">8", H@ ,FH\ H@(*",
8@(*" & BD"&@< 8D"6>,< B@:, FH"HJF" (@$V,(@ F@FH@b>4b NC) >,H FH"HJF" !%!C ("&"-
D46>@(@ F@FH@b>4b). A@F:, F<,>Z D,04<" & B@:, FH"HJF", B@8"2Z&"`V,< F@FH@b>4,
&H@D@6 (DJBBZ D,04<", B@b&4H4HFb >"*B4F\ CIQ=.
+F:4 FH">@8 @$@DJ*@&"> FH">@R>Z< BJ:\H@< @B,D"H@D" NCT, DJR>@6 D,04< &8:`R"-

,HFb >"0"H4,< 8>@B84 .

%Z$@D >"BD"&:,>4b

A@ @F4 X, Z B,D,<,V,>4, 2"BJF8",HFb >"0"H4,< 4 J*,D0">4,<
>"0"H@ F@@H&,HFH&J`V,6 8>@B84. 
;@0>@ >"0"H\ @*>@&D,<,>>@ >,F8@:\8@ 8>@B@8 *&40,>4b, 4
H"84< @$D"2@< <@0>@ B"D"::,:\>@ B,D,<,V"H\ FH@:\8@ @F,6,
F8@:\8@ 8>@B@8 @F,6 J*,D0",HFb >"0"H@.
+F:4 J*,D0"H\ >"0"H@ H@:\8@ 8>@B84 *&40,>4b, F@@H&,HFH&J-
`V"b @F\ B,D,<,V",HFb F B@*"R,6. +F:4 F@&<,FH>@ F 8>@B8"<4

*&40,>4b >"0"H\ 4 8>@B8J $ZFHD@(@ N@*" , &Z$D">>Z,

@F4 B,D,<,V"`HFb $ZFHDZ< N@*@<.

%Z$@D F8@D@FH4

E8@D@FH\ *&40,>4b F B@*"R,6:
 – >"F:,*FH&,>>@, 2>"R,>4, F, ,F:4 2>"R,>4,, >"B4F">>@, >" B"D"<,HD 1372 JOGFEED

D"&>@ 0.
 – +F:4 2>"R,>4, B"D"<,HD"

1372 JOGFEED D"&>@ 1,
F8@D@FH\ *&40,>4b >, 2"-
&4F4H @H >"F:,*FH&,>>@-
(@ 2>"R,>4b  F. % ^H@<
F:JR", F8@D@FH\ JR4HZ&"-
,HFb B@ F@FH@b>4` BD@-
P,>H>@(@ &8:`R"H,:b B@-
*"R4, F@(:"F>@ F:,*J`-
V,6 H"$:4PZ:

% ̂ H@< F:JR", *,6FH&J`V,, 2>"-
R,>4, B@*"R4 &4*>@ & 5-@< B@:,
FH"HJF" (F@FH@b>4, 4>H,DB@:b-
H@D").

% G21
<</<4>

G20
*`6</<4>

@F\ 8DJ("
°/<4>

0 0 0 0
1 2 0.08 0.4
2 3.2 0.12 0.64
5 5 0.2 1

10 7.9 0.3 1.58
20 12.6 0.5 2.52
30 20 0.8 4
40 32 1.2 6.4
50 50 2 10
60 79 3 15.8
70 126 5 25.2
80 200 8 40
90 320 12 64

100 500 20 100
110 790 30 158

120 1260 50 252
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E8@D@FH\ *&40,>4b $ZFHDZ< N@*@< b&:b,HFb L48F4D@&">>Z< >" B"D"<,HD, B@ @Fb<
2>"R,>4,. +. &,:4R4>" @$ZR>@ @H:4R",HFb (<,>\T,) @H F8@D@FH4 4>*,8F"P44 $ZFHD@-
(@ N@*" G00 (& BD@R,< H"80, L48F4D@&">" >" B"D"<,HD, B@ @Fb<).

L1"<,R">4,:
1*,F\ 42:@0,>Z @F>@&>Z, F:JR"4 DJR>@(@ D,04<". =" D"2:4R>ZN FH">8"N <@0,H
$ZH\ F@2*">" FHD@4H,:,< FH">8" 4 @H:4R"`V"bFb @H ̂ H@(@ D"$@H". ?$ZR>"b BD"8H48"
>"BD4<,D, RH@ ,F:4 B@F:, >"0"H4b 8>@B84 *&40,>4b >"0"H\ 8>@B8J EG!CG, 2"H,<
@HBJFH4H\ 8>@B8J *&40,>4b, *&40,>4, BD@*@:0",HFb B@ &Z$D">>@6 H"84< @$D"2@<
@F4, B@8" >, >"0"H\ 8>@B8J EG?A. 1" B@*D@$>@FH4 @$D"V"6H,F\ 8 FHD@4H,:` FH">8".
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6.3 C,04< *4F8D,HZ

)4F8D,H" &ZB@:>b,HFb H@:\8@ BD4 &8:`R,>>@< F@FH@b>44 FH">8", H@ ,FH\ H@(*", 8@(*"
& BD"&@< 8D"6>,< B@:, FH"HJF" (@$V,(@ F@FH@b>4b NC) >,H FH"HJF" !%!C ("&"D46>@(@
F@FH@b>4b). A@F:, F<,>Z D,04<" & B@:, FH"HJF", B@8"2Z&"`V,< F@FH@b>4, &H@D@6
(DJBBZ D,04<", B@b&4H4HFb >"*B4F\ )3E7.
+F:4 FH">@8 @$@DJ*@&"> FH">@R>Z< BJ:\H@< @B,D"H@D" NCT, D,04< *4F8D,HZ &8:`-

R",HFb >"0"H4,< 8>@B84 .

%Z$@D T"("

%FHJB4& & D,04<, F:,*J,H &Z-
$D"H\ &,:4R4>J T"(". ]H@ &Z-
B@:>b,HFb B@ 8"DH4>8"< 4>-
*48"P44 AI9[G ?A+C!G?-
C!, 4:4 A?13O3a. ="0"&
8>@B8J %Y#?C ?A+C!O33,
F:,*J,H &Z$D"H\ BJ>8H <,>`
F3 S!'. 1"H,< 0,:",<"b &,-
:4R4>" T"(" &Z$4D",HFb
LJ>8P4@>":\>Z<4 8>@B8"<4.
%Z$D">>"b &,:4R4>" T"("
&4*>" & 5-@< B@:, FH"HJF" (F@-
FH@b>4, 4>H,DB@:bH@D").
%,:4R4>" T"(" @2>"R",H, RH@
BD4 @*>@8D"H>@< >"0"H44
8>@B84 *&40,>4b >" F8@:\8@
4>8D,<,>H" B,D,<,V",HFb &Z$D">>"b @F\.

+F:4 FH">@8 @$@DJ*@&"> FH">@R>Z< BJ:\H@< @B,D"H@D" NCT, &Z$@D T"(" &ZB@:>b,H-

Fb >,B@FD,*FH&,>>@ 4 8>@B8"<4 , , , .

E@&,DT",<"b JBD"&:,>4,< &,:4R4>" T"("  (1, 10, 100, 1000 4>8D,<,>H@&) B@>4<",Fb
&F,(*" B@ &ZN@*>@6 F4FH,<, <,D (<,HD4R,F8"b, 4:4 *`6<@&"b) FH">8". %ZN@*>"b F4F-
H,<" <,D @BD,*,:b,HFb 42<,D4H,:\>Z< BD4$@D@<, BD4<,>.>>Z< >" FH">8,. +F:4 >"-
BD4<,D >" FH">8, F <,HD4R,F84< TB4>*,:,< (&ZN@*>"b F4FH,<" <,D b&:b,HFb <,HD4-
R,F8@6) D"2D,T,>4, D"&>@ 0.001<<, 4 JBD"&:,>4, BD4&@*4HFb & F@FH@b>4, G20 (*`6-
<@&"b 2"*"R" D"2<,D@&) 4 &Z$D"H\ 2" &,:4R4>@6 T"("  1000, >" 4>*48"H@D, ̂ H@ &Z2Z-
&",H F<,V,>4,  0.0394, RH@ BD,*FH"&:b,H F@$@6 &,:4R4>J *:4>Z 1 <<-@(@ T"(", 2"*">-
>@(@ & *`6<"N.
+F:4 B@ @F4 X &&@* *">>ZN, " H"80, 4>*48"P4b >"FHD@,>Z >" *4"<,HD, T"( &ZB@:>b-
,HFb JBD"&:,>4,< H@0, B@ *4"<,HDJ.
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%Z$@D >"BD"&:,>4b

IFH">@&4& &,:4R4>J T"(", >"0"H4,< 8>@B@8 *&40,>4b 2"BJF-
8",HFb T"( B@ &Z$D">>@6 @F4 4 B@ &Z$D">>@< >"BD"&:,>44.

L%>4<">4,!
+F:4 BD4 $@:\T@6 *:4>Z T"(" B@F:, >"0"H4b 8>@B84 *&40,-
>4b FD"2J @HBJFH4H\ 8>@B8J, *&40,>4, @FH">@&4HFb, 4 *:b 42$,-
0">4b &@2<@0>ZN FH@:8>@&,>46 >, F@&,DT",HFb JBD"&:,>4,<
F*&4( T"("<4 >" 0,:",<@, D"FFH@b>4,!
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6.4 C,04< <"N@&4R8"

A,D,<,V,>4b <"N@&4R8@< &ZB@:>b,HFb H@:\8@ BD4 &8:`R,>>@< F@FH@b>44 FH">8",
H@ ,FH\ H@(*", 8@(*" & BD"&@< 8D"6>,< B@:, FH"HJF" (@$V,(@ F@FH@b>4b NC) >,H FH"HJF"
!%!C ("&"D46>@(@ F@FH@b>4b). A@F:, F<,>Z D,04<" & B@:, FH"HJF", B@8"2Z&"`V,<
F@FH@b>4, &H@D@6 (DJBBZ D,04<", B@b&4H4HFb >"*B4F\ ;!M.
+F:4 FH">@8 @$@DJ*@&"> FH">@R>Z< BJ:\H@< @B,D"H@D" NCT, H@ D,04< <"N@&4R8"

&8:`R",HFb 8>@B8@6 .

%Z$@D T"("

%FHJB4& & D,04<, F:,*J,H &Z$D"H\ &,:4R4>J T"(". M@* BD@P,FF" 4 4FH@:8@&">4, &,:4-
R4>Z T"(" F@&B"*",H F @B4F">4,< *:b D,04<" *4F8D,HZ. %,:4R4>" T"(" BD4 D,04<,
<"N@&4R8" B@8"2Z&",H T"( FJBB@DH" & 4>8D,<,>H"N BD4 B@D@&@H" <"N@&4R8" >" @*>@
*,:,>4,.

%Z$@D >"BD"&:,>4b

G@, RH@ 8"8J` @F\ 0,:",< B,-
D,<,V"H\ <"N@&4R8@<, &Z$4-
D",HFb B@ 8"DH4>8"< 4>*48"-
P44 AI9[G ?A+C!G?C!, 4-
:4 A?13O3a. ="0"& 8>@B8J
%Y#?C ?A+C!O33, F:,0J-
,H &Z$D"H\ BJ>8H <,>` F2

?E3. 1"H,< 0,:",<"b B,D,-
<,V"H\ @F\ &Z$4D",HFb LJ>8-
P4@>":\>Z<4 8>@B8"<4.

+F:4 FH">@8 @$@DJ*@&"> FH">@R>Z< BJ:\H@< @B,D"H@D" NCT,
&Z$@D @F4" &ZB@:>b,HFb 4 8>@B8"<4 *&40,>4b X, Z. AD4 ̂ H@<
B@F:, &Z$@D" F@@H&,HFH&J`V,6 @F4 2"("D",HFb 4 :"<B@R8" @$@-
4N >"BD"&:,>46 (>"BD4<,D +X 4 –X).

#@:\T, <"N@&4R8@&

IBD"&:,>4, <@0>@ @$@DJ*@&"H\ 4 2-<b <"N@&4R8"<4. AD4 ̂ H@< B,D,<,V,>4, @F4 X,
Z  &ZB@:>b,HFb B@ @Fb< @H*,:\>Z< <"N@&4R8@<. ?*>"8@ ̂ H4<4 <"N@&4R8"<4 <@0>@
B,D,<,V"H\ H@:\8@ *">>J` @F\. 9@(4R>@, BD4 ̂ H@< *:b B,D,<,V,>4b @F4 X, Z >, HD,-
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$J,HFb &Z$@D @F4, >"@$@D@H, &D"V,>4, <"N@&4R8" B@ @Fb< BD4>4<",HFb &@ &>4<">4,
H@:\8@ H@(*", ,F:4 >, &ZD$">" >4 @*>" 42 @F,6. +F:4 &Z$D">Z 4 *":\>,6T4, @F4, 4N
B,D,<,V,>4, <@0>@ &ZB@:>4H\ H@:\8@ F *@B@:>4H,:\>@(@, @$V,(@ <"N@&4R8", 4 &
^H@< F:JR", BD4*.HFb >"0"H\ 4 8:"&4TJ &Z$@D" @F4.

E8@D@FH\

AD4 B,D,<,V,>46 <"N@&4R8@<, F8@D@FH\ B,D,<,V",<@6 @F4 2"&4F4H @H &,:4R4>Z &Z-
$D">>@(@ T"(" 4 @H H@(@, 8"8 $ZFHD@ &D"V",< <"N@&4R@8. )&40,>4, 2"BJF8",HFb F J-
F8@D,>4,< 4 @FH">@&4HFb F 2"<,*:,>4,<. 7@:4R,FH&@ B@8DJR,>>ZN 4<BJ:\F@& &F,(*"
F@&,DT",HFb, ,F:4 2>"R,>4, B"D"<,HD" 1373 HNDLFEED D"&>@ 0, 2, 4, 6, B@^H@<J, ,F:4
&Z$D">>"b @F\ >, <@0,H F:,*@&"H\ 2" B@FHJB4&T4N @H <"N@&4R8" 4<BJ:\F"<4, @>4
>"8@BbHFb 4 @>4 F@&,DT"`HFb @F\` B@F:, @FH">@&84 &D"V,>4b <"N@&4R8". 32-2"
H"84N >,0,:"H,:\>ZN ̂ LL,8H@&, ,F:4 B"D"<,HD 1373 HNDLFEED JFH">@&4H\ & 1, 3, 5,
7, BD@8DJR,>>@, 8@:4R,FH&@ 4<BJ:\F@& >, F@&,DT",HFb, @*>"8@ >">,F.>>@, >"
<"N@&4R@8 *,:,>4, >, $J*,H & F@@H&,HFH&44 F *,6FH&4H,:\>@6 &,:4R4>@6 T"(".

L1"<,R">4,:
1*,F\ @B4FZ&",HFb @F>@&>@6 F:JR"6 D,04<" <"N@&4R8". =" D"2:4R>ZN FH">8"N <@0,H
$ZH\ 2":@0,>@ @H:4R"`V,,Fb @H ̂ H@(@ *,6FH&4, FHD@4H,:,< FH">8". ="BD4<,D, ,F:4
&FHD@4HFb &Z>,F,>>Z6 <"N@&4R@8, H@(*" &Z$@D T"(" 4 >"BD"&:,>4b <@0,H F@&,D-
T4H\Fb @H B@&@D@H>@(@ &8:`R"H,:b. 1" 4>L@D<"P4,6 @ B@*D@$>@FHbN @$D"V"6H,F\
8 FHD@4H,:` FH">8".
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7 ?B,D"P44, &ZB@:>b,<Z, BD4 DJR>ZN D,04<"N

7.1 %ZB@:>,>4, @*>@(@ 8"*D"

%&@* @*>@(@ 8"*D" &@2<@0>@ B@F:, &Z$@D" (:"&Z %%?) 7!)C!, @H>@FbV,6Fb 8 (DJB-
B, LJ>8P44 AC?'C!;; 4 >"0"H4b 8>@B84 ;+=_ ?A+C!O35. %Z2@& ̂ H@6 @B,D"-
P44 &@2<@0>@ H@:\8@ & DJR>@< D,04<,, & D,04<, *4F8D,HZ 4 <"N@&4R8". EB@F@$
&&@*" *">>ZN @B4F">@ &@ (:"&, %&@* 8"*D" 3.4.4 >" FHD">4P, 37.
%&@*4H\ &@2<@0>@ H@:\8@ H"8@, BD@(D"<<>Z6 8"*D, 8@H@D@, >, HD,$J,H &&@*" BD,*Z-
*JV,(@, 4:4 B@F:,*J`V,(@ 8"*D". 1>"R4H, &&@*" >"BD4<,D 8"*D", F@*,D0"V,(@ >"-
BD4<,D BD@F:,04&">4, B@ 8@>HJDJ, b&:b,HFb @T4$@R>Z<. )DJ(@(@ @(D">4R,>4b >,H.
%&@*@< 8"*D" <@0>@ F@&,DT4H\ 2"BJF8 >"BD4<,D F&,D:4:\>@(@ P48:", &Z2@& B@*BD@-
(D"<<Z, 4:4 <"8D@8@<">*Z.
A@F:, 2"8DZH4b &&@*" 8"*D" &@ &H@D@< B@:, FH"HJF" B@b&4HFb >"*B4F\ ?)3=. A@*
*,6FH&4,< 8>@B84 EG!CG @*4> 8"*D &ZB@:>b,HFb.

7.2 AD4&b28" >J:,&@6 H@R84 2"(@H@&84 4 8@DD,8P44 B@ *:4>,

% N@*, BD4&b284 >J:,&ZN H@R,8 2"(@H@&84 4 8@DD,8P46 B@ *:4>, B@HD,$J,HFb DJR>@,
B,D,<,V,>4, @F,6 *:b H@(@, RH@$Z BD48@F>JH\Fb 8 B@&,DN>@FHb< 2"(@H@&84 F 42&,FH-
>Z<4 D"2<,D"<4. 32 ^H@(@ F:,*J,H, RH@ BD4 @$@4N *,6FH&46 P,:,F@@$D"2>@ B@:\2@-
&"H\Fb D,04<"<4 DJR>@(@ B,D,<,V,>4b. +F:4 J BD4&b284 HD,$J,HFb B,D,8:`R,>4b
R4F,: @$@D@H@& TB4>*,:b, 4:4 &Z2@&" >@&@(@ 4>FHDJ<,>H", ̂ H@ <@0>@ &ZB@:>4H\ $,2
F<,>Z D,04<", &&@*@< 8"*D@<.

L%>4<">4,!
AD4&b28J >J:,&@6 H@R84 2"(@H@&84 4 8@DD,8P44 B@ *:4>, D"2D,T",HFb &ZB@:>4H\
H@:\8@ B@F:, BD4.<" D,L,D,>H>@6 H@R84.
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7.2.1 1"<,D >J:,&@6 H@R84 2"(@H@&84

+F:4 0,:",< BD4&b2"H\ >J:,-
&J` H@R8J 2"(@H@&84 &>,
FH">8", F:,*J,H &Z$D"H\ FD,-
*4 8"DH4>@8 F5 E;+U+=3a
LI=7O3_ F3 1!;+C =I9.-
G.1!'. (1"<,D >J:,&@6 H@R84
2"(@H@&84). E:,*J,H >"0"H\
8>@B8J &Z$@D" @B,D"P46.

="0"& 8>@B8J &Z$@D" @B,D"-
P46, 2"H,< F@@H&,HFH&J`VJ`
LJ>8P4@>":\>J` 8>@B8J F1

7??C). 1!'?G?%73 (F4FH,-
<Z 8@@D*4>"H 2"(@H@&84) F1

G54, F2 G55, ... , F:,*J,H &Z-
$D"H\ 0,:",<J` BD4&b2"H\
F4FH,<J 8@@D*4>"H. %Z$D">-
>"b H"84< @$D"2@< F4FH,<" 8@@D*4>"H >, &&@*4HFb (8"8 B@F:, &ZB@:>,>4b F@@H&,HFH-
&J`V,6 8@<">*Z G54, G55, ...), " JR4HZ&",HFb H@:\8@ J BD4&b284.

7@DD,8P4b B@ *:4>, B@ FJV,FH&J <@0,H 4<,H\ *&" &4*". A,D&"b &@2<@0>@FH\, RH@
8@DD,8P4b B@ *:4>, D"&>" &Z:,HJ 4>FHDJ<,>H" B@ @F4 X, 4:4 Z. %H@D"b &@2<@0>@FH\,
RH@ 8@DD,8P4b B@ *:4>, & *,6FH&4H,:\>@FH4 BD,*FH"&:b,H F@$@6  F<,V,>4, >J:,&@6
H@R84 & *@:\ *:4>Z 4>FHDJ<,>H". IBD"&:,>4, B@2&@:b,H @B,D"H@DJ JR4HZ&"H\ D"2<,D
42&,FH>@6 *:4>Z 4>FHDJ<,>H" J BD4&b284 F<,V,>46 >J:,&ZN H@R,8.

;@0>@ 2"*"&"H\, RH@ 8 8"8@6 bR,68, 42 8@DD,8P46 B@ *:4>, >J0>@ BD4D"&>bH\ 0,:"-
,<J` BD4&b2"H\ F4FH,<J 8@@D*4>"H. E:,*J,H >"0"H\ 8>@B8J @B,D"P46 F3 A?3E7 =?-
;+C! 7?C (B@4F8 >@<,D" 8@DD,8P44). % >40>,6 FHD@8, &&@*" *">>ZN B@ "*D,FJ N
F:,*J,H 2"B4F"H\ >@<,D H@(@ D,(4FHD" 8@DD,8P44, 8@H@DZ6 0,:",< 4FB@:\2@&"H\ *:b

BD4&b284, B@H@< &&@* *">>ZN 2"8DZH\ @*>@6 42 8>@B@8 , .
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AD4&b28" >J:,&@6 H@R84, ,F:4 *:4>" 4>FHDJ<,>H" D"&>" &Z:,HJ 4>FHDJ<,>H"

+F:4 8@DD,8P4b B@ *:4>,
4>FHDJ<,>H" D"&>" &Z:,HJ
4>FHDJ<,>H" B@ @F4 X, 4:4 Z
(B@H@<J RH@ >"BD4<,D BD4-
&b28" 4>FHDJ<,>H" &ZB@:>b-
:"F\ >" &>,T>,6 42<,D4H,:\-
>@6 <"T4>,) F<,V,>4, >J:,-
&@6 H@R84 &F,(*" >J0>@ BD4-
&b2"H\. ]H@ &ZB@:>b,HFb H"-
84< @$D"2@<, RH@ F@&,DT",<
&D,2">4, >" 2"8D,B:.>>@6 &
TB4>*,:\, 2"(@H@&8, @*>4<
BD4&b2">>Z< 4>FHDJ<,>H@<
B@ @F4  X, 4:4 Z, 2"<,Db,< *4-
"<,HD 4:4 *:4>J 2"(@H@&84, 4
2"B4T,< ^H4 D"2<,DZ & J-
BD"&:,>4,. %Z:,H 4>FHDJ<,>-
H" "&H@<"H4R,F84 JR4HZ&",H-
Fb JBD"&:,>4,< BD4 D"FR.H,
F<,V,>4b >J:,&@6 H@R84, ,F-
:4 *@ ^H@(@ &Z$D"H\ (DJBBJ
8@DD,8P46 4>FHDJ<,>H", F@*"D0"VJ` ,(@ D"2<,D.

1>"R,>4, F<,V,>46 >J:,&ZN H@R,8 &ZN@*bH 42 F:,*J`V4N JD"&>,>46:
Mx = x – xk – x0
Mz = z – zk – z0

(*,:
 – Mx, Mz: 2>"R,>4, F<,V,>4b >J:,&@6 H@R84
 – x, z: B@24P4b H@R84 BD4&,*,>4b *,D0"H,:b 4>FHDJ<,>H", 42<,D,>>"b ($,2 8@DD,8-

P44 B@ *:4>,) & FH">@R>@6 F4FH,<, 8@@D*4>"H
 – xk, zk: 8@DD,8P4b 4>FHDJ<,>H" B@ *:4>, B@ @F4 X, 4:4 Z
 – x0, z0: *">>Z,, &&,*,>>Z, *:b 8@@D*4>"HZ Z &@ &D,<b BD4&b284, 42&,FH>Z6 D"2<,D

2"(@H@&84.

L1"<,R">4,!
1>"R,>4, x, z, JRH.>>@, & BD4&,*,>>@< &ZT, JD"&>,>44 @H:4R",HFb @H B@24P44, &4*-
>@6 >" 4>*48"H@D, B@24P44 G53, ,F:4 &Z2&">" 8@DD,8P4b B@ *:4>, ( Tnnmm). % 2>"R,-
>44 "x, z" >48@(*" >, JRH,>" &Z2&">>"b 8@DD,8P4b B@ *:4>,. A@^H@<J P,:,F@@$D"2>@
*@ BD4&b284 J*":4H\ 8@DD,8P4` B@ *:4>, 8@<">*@6 Tnn00, @*>"8@ ̂ H4< &4*>,, FH">@-
&4HFb :4T\ 4>*48"P4b B@24P44.
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AD4&b28" >J:,&@6 H@R84, ,F:4 *:4>" 4>FHDJ<,>H" D"&>@ F<,V,>4` 8@@D*4>"H

+F:4 *:4>Z 4>FHDJ<,>H@&
BD4&b2">Z H"8, RH@$Z @>4 F@-
*,D0":4 2"@*>@ 4 F<,V,>4b
>J:,&ZN H@R,8 (F<.: AD4&b28"
8@DD,8P44 B@ *:4>,), >J*,-
&J` H@R8J 2"(@H@&84 >, >J0-
>@ BD4&b2"H\.
3F8:`R,>4,< b&:b,HFb, ,F:4
0,:",< B@BD"&4H\ F<,V,>4,
>J:,&@6 H@R84, " H"80,, ,F:4
B,D,N@*4< >" F4FH,<J 8@@D-
*4>"H *DJ(@6 2"(@H@&84.  ]H@
>,@$N@*4<@ B@H@<J, RH@ BD4
^H@< 8@DD,8P44 B@ *:4>,
D"FFR4H">Z *:b F4FH,<Z 8@-
@D*4>"H *">>@6 2"(@H@&84.
M@* BD@P,FF" H@ 0, F"<Z6,
8"8 42:@0,>@ &ZT,. AD4 ̂ H@< JBD"&:,>4,< D"FFR4HZ&",HFb <,D" F<,V,>4b >J:,&@6
H@R84 F B@<@V\` BD4&,*,>>@(@ &ZT, JD"&>,>4b, 

Mx = x – xk – x0
Mz = z – zk – z0,

@*>"8@ >" F:,*J`V,< D4FJ>8, &4*>@, RH@ & ̂ H@< F:JR", F<,V,>4, >J:,&@6 H@R84 >@-
&@6 F4FH,<Z 8@@D*4>"H (G55) BD@4FN@*4H B@ FD"&>,>4` 8 BD,*Z*JV,6 (G54).
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7.2.2 1"<,D 8@DD,8P44 *:4>Z 4>FHDJ<,>H" &>JHD4 FH">8"

AD4&b28J 8@DD,8P44 B@ *:4-
>, <@0>@ &ZB@:>4H\ 4 &>JH-
D4 FH">8". ):b ^H@(@ F:,*J,H
&Z$D"H\ 42 BJ>8H" <,>` F5

E;+U+=3+ B@24P4` F4 1!-
;+C )93=Y 3=EG (2"<,D
8@DD,8P44 *:4>Z 4>FHDJ<,>-
H").

=,@$N@*4<@ 2"*"&"H\, RH@ &
8"8J` bR,68J *:b 8@DD,8P44
B@ *:4>, D"2<,FH4H\ D"2<,D
BD4&b2",<@(@ 4>FHDJ<,>H".
="0"H\ 8>@B8J @B,D"P46 F3

A?3E7 =?;+C! 7?C (B@-
4F8 >@<,D" 8@DD,8P44). %
>40>J` FHD@8J &&@*" *">>ZN
B@ "*D,FJ N 2"B4F"H\ >@<,D H@(@ D,(4FHD" *:b 8@DD,8P44, 8@H@DZ< 0,:",< B@:\2@-
&"H\Fb *:b BD4&b2",<@(@ 4>FHDJ<,>H", 2"H,< 2"8DZH\ &&@* *">>ZN @*>@6 42 8>@B@8

, .

%Z$D"H\ HJ F4FH,<J 8@@D*4>"H, 8 8@H@D@6 0,:",< @H>@F4H\ 4>FHDJ<,>HZ, >"0"&
8>@B8J &Z$@D" @B,D"P44  F1 7??C). 1!'?G?%73 (F4FH,<" 8@@D*4>"H 2"(@H@&84), 2"-
H,< F@@H&,HFH&J`VJ` LJ>8P4@>":\>J` 8>@B8J F1 G54, F2 G55, .... %Z$D">>"b H"84< @$-
D"2@< F4FH,<" 8@@D*4>"H >, &&@*4HFb (8"8 B@F:, &ZB@:>,>4b F@@H&,HFH&J`V,6 8@-
<">*Z G54, G55, ...), " JR4HZ&",HFb H@:\8@ J BD4&b284.

A@F:, BD4.<" &D,2">4b B@ @F4 X, 4 Z 42<,D4H\ B@:JR4&T4,Fb D"2<,DZ X, Z, 2"B4F"H\
4N & >40>`` FHD@8J &&@*" *">>ZN 8 F@@H&,HFH&J`V4< 8@@D*4>"H"< (X, Z), 2"H,< 2"-

8DZH\ &&@* *">>ZN 8>@B8"<4 , .

IBD"&:,>4,< "&H@<"H4R,F84 D"FR4HZ&",HFb 8@DD,8P4b B@ *:4>, F JR.H@< &&,*,>>@(@
D"2<,D", 4 "8HJ":\>@6 B@24P44 @F4.
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+F:4 BD,*&"D4H,:\>@ >, $Z:" &ZB@:>,>" BD4&b28" >J:,&@6 H@R84

+F:4 BD,*&"D4H,:\>@ >, $Z:"
&ZB@:>,>" BD4&b28" >J:,&@6
H@R84, F@@H&,HFH&J`V,, F<,-
V,>4, >J:,&@6 H@R84 &Z-
$D">>@6 F4FH,<Z 8@@D*4>"H
D"&>@ >J:`. (Mx=0, Mz=0) 1>"-
R,>4b 8@@D*4>"H, 42<,D,>-
>Z, B@F:, F>bH4b FHDJ084, 4
&&,*,>>Z, & JBD"&:,>4, B@
"*D,FJ X, Z: x0, z0. IBD"&:,>4-
,< D"FFR4HZ&",HFb 2>"R,>4,
8@DD,8P44 B@ *:4>, 42 H@6
0, 2"&4F4<@FH4, 8"8 & F:JR",
F<,V,>4b >J:,&@6 H@R84. ="
BD4&,*,>>@< DJFJ>8, <@0>@
>"$:`*"H\, RH@ B@:JR,>>Z,
8@DD,8P44 B@ *:4>, (xk, zk),
F@*,D0"H F<,V,>4, >J:,&@6
H@R84 B@ @F4 X, Z:

xk = x – x0 – Mx
zk = z – z0 – Mz

+F:4 BD,*&"D4H,:\>@ $Z:" &ZB@:>,>" BD4&b28" >J:,&@6 H@R84 2"(@H@&84

AD4.< &D,2">4b, 42<,D,>4, 4
&&@* *">>ZN &ZB@:>b,HFb H"8
0,, 8"8 @B4F">@ &ZT,.
1"*"& D"2<,DZ, JBD"&:,>4,<
D"FFR4HZ&",HFb 8@DD,8P4b B@
*:4>, 42 F:,*J`V,6 2"&4F4-
<@FH4:

xk = x – x0 – Mx
zk = z – z0 – Mz

(*,:
 – xk, zk: 8@DD,8P4b B@ *:4>,,

D"FFR4H">>@, JBD"&:,-
>4,<

 – x, z: B@24P4b H@R84 BD4&,-
*,>4b ($,2 8@DD,8P44
B@ *:4>,) *,D0"H,:b
4>FHDJ<,>H" & F4FH,<,
8@@D*4>"H FH">8"

 – x0, z0: *">>Z, *:b 8@@D*4>"H X, Z, 42&,FH>Z6 D"2<,D 2"(@H@&84.
 – Mx, Mz: <,D" F<,V,>4b >J:,&@6 H@R84 B@ @F4 X, Z & &Z$D">>@6 F4FH,<, 8@@D*4>"H.
=" D4FJ>8, &4*>@, RH@ & ^H@< F:JR", &,:4R4>" 8@DD,8P44 B@ *:4>, D"&>" &Z:,HJ
4>FHDJ<,>H".
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L 1"<,R">4,!
IRH.>>Z, & BD4&,*,>>ZN &ZT, JD"&>,>4bN 2>"R,>4b x, z @H:4R"`HFb @H B@24P44, &4*-
>@6 >" 4>*48"H@D, B@24P44 G53, ,F:4 &Z2&">" 8@DD,8P4b B@ *:4>, (Tnnmm). % 2>"R,-
>44  x 4 z >48@(*" >, JRH,>" &Z2&">>"b 8@DD,8P4b B@ *:4>,. A@^H@<J P,:@F@@$D"2>@
B,D,* BD4&b28@6 J*":4H\ 8@DD,8P4` B@ *:4>, F B@<@V\` Tnn00, @*>"8@ ^H@ &:4b,H
H@:\8@ >" 4>*48"P4` B@24P44.
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7.2.3 !&H@<"H4R,F846 2"<,D 8@DD,8P44 B@ *:4>,

7@DD,8P4` B@ *:4>, <@0>@ BD4&b2"H\ 4 "&H@<"H4R,F84, ,F:4 FH">@8 @$@DJ*@&"> "8-
H4&>Z< 42<,D4H,:,<. ):b ̂ H@(@ &Z$D"H\ 42 8"DH4>@8 F5 E;+U+=3+ B@24P4` F4 1!-
;+C )93=Y 3=EG (2"<,D 8@DD,8P44 *:4>Z 4>FHDJ<,>H"). 
IBD"&:,>4, &8:`R4H\ & D,04< :&40,>4,, 2"H,< &&@*4H\ 42<,Db,<Z6 4>FHDJ<,>H.
7@>R48 4>FHDJ<,>H" B@*&@*4H\ F B@<@V\` 8>@B@8 *&40,>4b &$:424 "8H4&>@(@ 42-
<,D4H,:b.
="0"& 8>@B8J <,>` @B,D"P46, F:,*J,H 2"*"&"H\,  & 8"8J` bR,68J *:b 8@DD8P44 B@
*:4>, D"2<,FH4H\ D"2<,D BD4&b2",<@(@ 4>FHDJ<,>H". ="0"H\ 8>@B8J @B,D"P46 F3 A?-
3E7 =?;+C! 7?C (B@4F8 >@<,D" 8@DD,8P44). % >40>`` FHD@8J &&@*" *">>ZN B@
"*D,FJ N 2"B4F"H\ >@<,D H@6 bR,684 D,(4FHD" *:b 8@DD,8P44, 8@H@D@6 0,:",< B@:\2@-
&"H\Fb *:b BD4&b2",<@(@ 4>FHDJ<,>H", 2"H,< &&@* *">>ZN 2"8DZH\ @*>@6 42 8>@B@8

, . % H@< F:JR",, ,F:4 2>"R,>4, B"D"<,HD" 1353 OFFSNL D"&>@ 1, 8JDF@D "&-

H@<"H4R,F84 &FH"&4HFb & bR,68J 8@DD,8P44, >@<,D 8@H@D@6 F@&B"*",H F >@<,D@< 2"-
(DJ0,>>@(@ 4>FHDJ<,>H".
="0"& 8>@B8J <,>` @B,D"P46, >"0"H\ 8>@B8J @B,D"P44 F3 !%G? AC3%a17!.
E B@<@V\` F@@H&,HFH&J`V,6 B@ >"BD"&:,>4` 8>@B84 *&40,>4b BD48@F>JH\Fb 8 "8-
H4&>@<J 42<,D4H,:`. AD4 ̂ H@< F8@D@FH\` *&40,>4b b&:b,HFb &F,(*" 2>"R,>4,, @BD,-
*,:.>>@, B"D"<,HD@< 8022 G37FD, >,2"&4F4<@ @H B@:@0,>4b BD@P,>H>@(@ &8:`R"-
H,:b. A@:@0,>4, 0%  BD@P,>H>@(@ &8:`R"H,:b H@0, >,*,6FH&4H,:\>@,, ,F:4 0,:",<
@FH">@&4H\Fb, >J0>@ @HBJFH4H\ 8>@B8J *&40,>4b.
7"8 H@:\8@ >"0": 8@>R48 4>FHDJ<,>H" F@@H&,HFH&J`VJ` 8>@B8J "8H4&>@(@ 42<,D4-
H,:b, *&40,>4, @FH">@&4HFb 4 &@2<@0>@ $J*,H H@:\8@ *&40,>4, BD@H4&@B@:@0,>>@-
(@ >"BD"&:,>4b. % <@<,>H >"0"H4b "&H@<"H4R,F84 D"FFR4HZ&",HFb JBD"&:,>4,< 2>"-
R,>4, 8@DD,8P44 B@ *:4>,.
!8H4&>Z< 42<,D4H,:,< <@0>@ 42-
<,DbH\ &@ &F, R,HZD, >"BD"&:,>4b
(X+, X–, Z+, Z–). %@ &F, R,HZD, >"-
BD"&:,>4b 4<,`HFb 8>@B84, B@24-
P4` 8@H@DZN BD,*&"D4H,:\>@ >J0-
>@ @BD,*,:4H\, 4 F@ND">4H\ >" B"-
D"<,HD,. ]H4 B"D"<,HDZ F:,*J`-
V4,: 

8081 CONTACTX+,  
8082 CONTACTX–,  
8083 CONTACTZ+,  
8084 CONTACTZ–.

% <@<,>H BD48@F>@&,>4b JBD"&:,-
>4,< &ZR4HZ&",HFb 42 <(>@&,>>@6
B@24P44 B@ @H>@T,>4` D,L,D,>H-
>@6 H@R84 2>"R,>4, F@@H&,HFH&J`-
V,(@ B"D"<,HD" CONTACT, 4 D"2>4PJ 2"D,(4FHD4DJ,H & 8"R,FH&, 8@DD,8P44 B@ *:4>,.
=" D4FJ>8, B@24P4b 8>@B84 >"BD"&:,>4b Z– @BD,*,:,>" @H>@F4H,:\>@ B:@F8@FH4 B"H-
D@>". 7@DD,8P4b B@ *:4>, & >"BD"&:,>4,  z D"FFR4HZ&",HFb JBD"&:,>4,< 42 F:,*J`-
V,(@ JD"&>,>4b:



7.2.4 7":4$D@&8" "8H4&>@(@ 42<,D4H,:b

90

zk = z – CONTACTZ–

(*,: zk: D"FR.H>"b 8@DD,8P4b B@ *:4>,
z: B@24P4b H@R84 BD4&,*,>4b *,D0"H,:b 4>FHDJ<,>H" @H>@F4H,:\>@ D,L,D,>H-
>@6 H@R84 
CONTACTZ–: B@24P4b 8>@B84 Z– "8H4&>@(@ 42<,D4H,:b, 2"D,(4FHD4D@&">>"b
B"D"<,HD@<

%>4<">4,!
A@F:, 4FB@:\2@&">4b "&H@<"H4R,F8@6 8@DD,8P4,6 B@ *:4>, &F,(*" >"*@ BD4&b2"H\ >J-
:,&J` H@R8J 2"(@H@&84!

7.2.4 7":4$D@&8" "8H4&>@(@ 42<,D4H,:b

7":4$D@&8"  "8H4&>@(@ 42<,D4H,:b @2>"R",H @BD,*,:,>4, B@24P44 8>@B@8, 4 4N F@-
ND">,>4, >" B"D"<,HD"N CONTACT. !8H4&>Z6 42<,D4H,:\ 8":4$DJ,HFb *&@b8@. 
A,D&"b &@2<@0>@FH\ - ̂ H@ @BD,*,:4H\ B@24P44 8>@B@8 42<,D4H,:\>@(@ BD4$@D" & 8"-
8@6 H@ F4FH,<, 8@@D*4>"H, BD4>bH@6 B@:\2@&"H,:,<, >"BD4<,D & F4FH,<, 8@@D*4>"H,
L48F4D@&">>@6 8 B"HD@>J. AD4 ̂ H@< 2>"R,>4, 8@DD,8P44 B@ *:4>, F@*,D04H F<,V,-
>4, >J:,&@6 H@R84 B@ @H>@T,>4` D,L,D,>H>@6 H@R84.
)DJ("b &@2<@0>@FH\ - ^H@ @BD,*,:4H\ B@24P44 8>@B@8 42<,D4H,:\>@(@ BD4$@D" B@
@H>@T,>4` D,L,D,>H>@6 H@R84.  AD4 ̂ H@< 2>"R,>4, 8@DD,8P44 B@ *:4>, $J*,H D"&>@
&Z:,H@< 4>FHDJ<,>H".

%>4<">4,!
A"D"<,HDZ 8081 CONTACTX+ 4 8082 CONTACTX– *@:0>Z $ZH\ 2"*">Z &F,(*" & D"*4J-
F,, >,2"&4F4<@ @H H@(@, RH@ @F>@&>@, 4FH@:8@&">4, JBD"&:,>4,< b&:b,HFb *4"<,HD,
4:4 D"*4JF. %F, B"D"<,HDZ CONTACT *@:0>Z $ZH\ 2"*">Z & *&@6>@6 <,D, &ZN@*>@6
F4FH,<Z, 2>"R4H, >"BD4<,D & F:JR", <,HD4R,F8@(@ FH">8" 4 INCRSYSTB=1 & :m-"N $,2
*,FbH4R>@6 2"BbH@6.

A,D,* >"R":@< 8":4$D@&84 >,@$N@*4<@ J*":4H\ &F, 8@DD,8P44 B@ *:4>,, F<,V,>4b
>J:,&@6 H@R84, " H"80, &F, B"D"<,HDZ CONTACT.

7":4$D@&8" "8H4&>@(@ 42<,D4H,:b 8 F4FH,<, 8@@D*4>"H B"HD@>".

AD4&,*,>>Z6 D4FJ>@8 B@8"2Z&",H 4F-
H@:8@&">4, B"D"<,HD@& CONTACT. 

7":4$D@&8" B@ @F4 X
?$H@R4H\ BD@42&@:\>J` 2"(@H@&8J, & >"-
BD"&:,>4, Z F@&,DT4H\ @H&@* @H 2"(@-
H@&84, 4 F>bH\ B@8"2">4, FH">@R>@6 B@-
24P44 @F4 X, @H<,R,>>@, >" D4FJ>8, F@
2>"8@<  X2"(@H@&8".
32<,D4H\ *4"<,HD 2"(@H@&84, @H<,R,>-
>Z6 >" D4FJ>8, F@ 2>"8@< D.
%ZB@:>4H\ "&H@<"H4R,F8J` BD4&b28J
*:4>Z 4>FHDJ<,>H", F@(:"F>@ @B4F">4`
& BD,*Z*JV,< BJ>8H,, & >"BD"&:,>44
X–. E>bH\ 2>"R,>4, &Z$D">>@(@ D,(4FHD" *:b 8@DD,8P44 X, @H<,R,>>@, >" D4FJ>8,
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F@ 2>"8@< X(–). E B@<@V\` BD4&,*,>>@6 >40, 2"&4F4<@FH4 D"FFR4HZ&"H\ 2>"R,>4,
B"D"<,HD" CONTACTX– 4 2"B4F"H\:
 CONTACTX– = [X(–) – (X2"(@H@&8" – D)]/2
% BD4&,*,>>@< &ZT, JD"&>,>44 BD,*B@:@(",HFb, RH@ 4>*48"P4b X &ZB@:>b,HFb B@
*4"<,HDJ.
E B@<@V\` 42:@0,>>@(@ &ZT, FB@F@$" @BD,*,:b,HFb 4 B@:@0,>4, 8>@B84 & >"BD"&-
:,>44 X+.

7":4$D@&8" B@ @F4 Z
?BD,*,:4H\ B@24P4` 8@>R48" 4>FHDJ<,>H" B@ @H>@T,>4` B"HD@>", @H<,R,>>J` >"
D4FJ>8, F@ 2>"8@< ZB"HD@>.
%ZB@:>4H\ "&H@<"H4R,F8J` BD4&b28J *:4>Z 4>FHDJ<,>H", F@(:"F>@ @B4F">4` & BD,-
*Z*JV,< BJ>8H,, & >"BD"&:,>44 Z–. E>bH\ 2>"R,>4, &Z$D">>@(@ D,(4FHD" *:b 8@DD,8-
P44 Z, @H<,R,>>@, >" D4FJ>8, F@ 2>"8@< Z(–). E B@<@V\` BD4&,*,>>@6 >40, 2"&4F4-
<@FH4 D"FFR4HZ&"H\ 2>"R,>4, B"D"<,HD" CONTACTZ– 4 2"B4F"H\:

CONTACTZ– = Z(–) – ZB"HD@>
E B@<@V\` 42:@0,>>@(@ &ZT, FB@F@$" @BD,*,:b,HFb 4 B@:@0,>4, 8>@B84 & >"BD"&-
:,>44 Z+.
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7":4$D@&8" "8H4&>@(@ 42<,D4H,:b B@ @H>@T,>4` D,L,D,>H>@6 H@R84

AD4&,*,>>Z6 D4FJ>@8 B@8"2Z&",H 4F-
H@:8@&">4, B"D"<,HD@& CONTACT. 
C"FF<@HD4< F:,*J`V46 D4FJ>@8.
%FH"&4H\ & D,2P,*,D0"H,:\ 4>FHDJ<,>H
F 42&,FH>Z< &Z:,H@<. =" D4FJ>8, &Z:,H
4>FHDJ<,>H" @H<,R,> F@ 2>"8@< XT, ZT-.
%ZB@:>4H\ "&H@<"H4R,F8J` BD4&b28J
*:4>Z 4>FHDJ<,>H", F@(:"F>@ @B4F">4`
& BD,*Z*JV,< BJ>8H,. =" D4FJ>8, ^H@
B@8"2">@ & >"BD"&:,>44 X–, Z–. E>bH\
2>"R,>4, &Z$D">>@(@ D,(4FHD" *:b 8@D-
D,8P44 X, 4:4 Z, @H<,R,>>@, >" D4FJ>8,
F@ 2>"8@< X(–), Z(–). E B@<@V\` BD4&,-
*,>>@6 >40, 2"&4F4<@FH4 D"FFR4HZ&"H\
2>"R,>4, B"D"<,HD" CONTACT 4 2"B4-
F"H\:

CONTACTX– = X(–) – XT
CONTACTZ– = Z(–) – ZT

EB@F@$ <@0>@ B@&H@D4H\ 4 *:b
*DJ(4N 8>@B@8.
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8 C,04<Z "&H@<"H4R,F8@6 D"$@HZ
C,04<Z "&H@<"H4R,F8@6 D"$@HZ F:,*J`V4,:

!&H@<"H48"

C,*"8H@D

CJR>@6 &&@* *">>ZN

8.1 !&H@<"H4R,F846 D,04<

%ZB@:>,>4, BD@(D"<<Z & "&H@<"H4R,F8@< D,04<, &@2<@0>@ H@:\8@ BD4 &8:`R,>-
>@< F@FH@b>44 FH">8", H@ ,FH\ H@(*", 8@(*" & BD"&@< 8D"6>,< B@:, FH"HJF" (@$V,(@
F@FH@b>4b NC) >,H FH"HJF" !%!C ("&"D46>@(@ F@FH@b>4b).
+F:4 FH">@8 @$@DJ*@&"> FH">@R>Z< BJ:\H@< @B,D"H@D" NCT, "&H@<"H4R,F846 D,04<

&8:`R",HFb >"0"H4,< 8>@B84 .

!&H@<"H4R,F846 D,04< b&:b,HFb D,04<@< &ZB@:>,>4b BD@(D"<< *,H":,6. %ZB@:>b-
,<"b BD@(D"<<" *,H":,6 <@0,H $ZH\ & B"<bH4 JBD"&:,>4b, 4:4 >" &>,T>,< FD,*FH&,,
>"BD4<,D & 8@<B\`H,D,. G@, RH@$Z *@FH"H\ &ZB@:>b,<J` BD@(D"<<J 42 B"<bH4, 4:4
42 &>,T>,(@ FD,*FH&", *":,,, ,F:4 ,. *@FH"H\ 42 B"<bH4, H@(*" 8"8J` BD@(D"<<J 0,:"-
,< &ZB:>4H\, <@0>@ @BD,*,:4H\ B@F:, &&@*" 8"DH4>84 4>*48"P44 #3#93?G+7!.

="0"& 8>@B8J %Y#?C! ?A+C!O33 , F:,*J,H &Z$D"H\ <,>` @B,D"P44 AC?-

'?=. 1"H,< B@FHJB"H\ F@(:">@ 42:@0,>>Z< &@ (:"&,  "?B,D"P44 $4$:4@H,84 BD@-
(D"<<".
+F:4 BD@(@> BD@(D"<<Z &Z-
B@:>b,HFb 42 B"<bH4, & B,D-
&@< @8>, B@:b FH"HJF" (F@FH@-
b>4, B,D&@6 (DJBBZ D,04-
<@&) &4*>" >"*B4F\ !%GA, "
BD4 BD@(@>" 42 &>,T>,(@
FD,*FH&" - >"*B4F\  !%GD
(DNC). =@<,D BD@(D"<<Z,
&Z*,:.>>@6 *:b "&H@<"H4R,F-
8@(@ BD@(@>" B@b&4HFb & 8@>-
P, FHD@8", F@*,D0"V,6 >"2&"-
>4, "8HJ":\>@6 8"DH4>Z ^8-
D">".

8.1.1 AD@(@> BD@(D"<<Z B@ DNC

E&b2\ DNC @FJV,FH&:b,HFb R,D,2 B@F:,*@&"H,:\>@6 B@&,DN>@FH4  RS-232C.  E:,*J,H
F:,*4H\ 2" H,<, RH@$Z JFH">@&4H\ H, 0, B"D"<,HDZ (baude rate, stop, 8@:4R,FH&@ $4H@&
4 H.*.) >" FH@D@>, B@:JR"H,:b 4 @HBD"&4H,:b. EJV,FH&J,H HD4 &4*" F&b24 DNC. 
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%Z$D"& 42 <,>` AC?'?= B@24P4` DNC, F@2*".HFb BD@FH"b F&b2\ <,0*J JBD"&:,>4,<
4 &>,T>4< FD,*FH&@<. E&b2\ >, 4<,,H BD@H@8@:, >" &>,T>,6 FH@D@>, *">>Z, <@(JH
$ZH\ B,D,F:">Z :`$@6 B@F:,*@&"H,:\>@6 BD@(D"<<@6- *D"6&,D@<. %"0>@, RH@ F@ FH@-
D@>Z @HBD"&4H,:b >,@$N@*4<@ JFH">@&4H\ @$D"V,>4, XON, XOFF.
+F:4 &Z$D"H\ BJ>8H <,>` DNC NCT, >" FH@D@>, @HBD"&4H,:b HD,$J,HFb BD@(@> BD@-
(D"<<Z nctrs. AD@(D"<<" nctrs . ]H@ BD@(D"<<" D"$@H"`V"b B@* Windows, 4 b&:b,\Fb
BD@*J8H@< NCT kft. ?>" @$,FB,R4&",H BD@H@8@:\>J` F&b2\ <,0*J H@D@>"<4 @HBD"&4-
H,:b 4 B@:JR"H,:b. +. BD,4<JV,FH&@ B,D,* BD@FH@6 F&b2\` DNC, RH@ B@ BD@(D"<<>Z<
8"*D"< FR4H",H 8@>HD@:\>J` FJ<<J 4 B,D,BD"&4H ,. JBD"&:,>4`. +F:4 FH@D@>" B@:J-
R"H,:\ >"N@*4H @T4$8J, 2"BD@F4H B@&H@D,>4b 4 @HBD"&4H,:\ F>@&" B,D,T:.H 8"*D. 32
^H@(@ @B,D"H@D >4R,(@ >, 2"<,R",H, B@H@<J RH@ ̂ H@ BD@4FN@*4H "&H@<"H4R,F84. A,D,-
*"R" *">>ZN ^H4< FB@F@$@< 4<,,H B@ FD"&>,>4` BD@FH@6 &Fb2\` DNC 2>"R4H,:\>@
$@:\TJ` $,2@B"F>@FH\, &,D@bH>@FH\ @T4$@8 (H@, RH@ JBD"&:,>4, B@:JR4H @T4$@R>J`
8@<">*J 42-2" B@<,N, &@2>48T4N B@ 8">":J B,D,*"R4 *">>ZN) b&:b,HFb <4>4<":\>@6.
+F:4 & JBD"&:,>4, &FHD@,>" @BP4b FEW (Floppy Ethernet Winchester), b&:b`V"bFb >"
F"<@< *,:, 4>H,(D4D@&">>Zb & JBD"&:,>4, PC, H@(*" <@0>@ &Z$4D"H\ 4 @BP4` DNC
FEW. AD4 ^H@< &ZB@:>,>4, BD@(D"<<Z BD@4FN@*4H 42 PC.
AD@(D"<<Z, B,D,*">>Z, B@ DNC, *@:0>Z J*@&:,H&@DbH\ F:,*J`V4< HD,$@&">4b<:
 – >,:\2b 4FB@:\2@&"H\ & (:"&>@6 BD@(D"<<, (H@ ,FH\ & H@6 BD@(D"<<,, 8@H@DJ` B,-

D,T:.< 42 &>,T>,(@ FD,*FH&") >48"8J` 8@<">*J B,D,*"R4 JBD"&:,>4b, 8"8 >"-
BD4<,D GOTO, 4:4 M99 Pnnnn,

 – &Z2@& B@*BD@(D"<<Z, 4:4 <"8D@8@<">*Z &@2<@0>@, H"84< @(D">4R,>4,<, RH@ B@*-
BD@(D"<<", 4:4 <"8D@8@<">*" *@:0>" $ZH\ & B"<bH4 JBD"&:,>4b, ,. >,:\2b
&Z2&"H\ 42 &>,T>,(@ FD,*FH&".

1"BJF8 4 @FH">@&8" @$D"$@H84

?$D"$@H8" 2"BJF8",HFb B@* *,6FH&4,< 8>@B84 EG!CG, @FH">@&4HFb B@* *,6FH&4,<
8>@B84 EG?A. +F:4 >, &Z*,:,>" BD@(D"<<" *:b &ZB@:>,>4b & "&H@<"H4R,F8@< D,04-
<,, 4 JBD"&:,>4, >"N@*4HFb >, & F@FH@b>44 DNC, BD4 &N@*, & "&H@<"H *".HFb F@@$V,-
>4, @$ @T4$8, =+ EIU+EG%I_U!a AC?'C!;;!.
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8.2 C,04< D,*"8H@D"

IBD"&:,>4, BD4<,H &F,(*" D,04< D,*"8H@D" B@F:, &8:`R,>4b & H@< F:JR",, ,F:4 & J-
BD"&:,>44 >,H BD@(D"<<Z  PLC, *":,,, ,F:4 B@&D,*4:4F\ BD@(D"<<" PLC, 4:4 <"("24>
B"D"<,HD@&.
? D,04<, D,*"8H@D" *".H F@@$V,>4, >"*B4F\ C)GC  & @8>, FH"HJF", B@8"2Z&"`V,,
F@FH@b>4, 1-6 (DJBBZ D,04<@&. G@:\8@ & D,04<, D,*"8H@D" <@0>@ &ZB@:>4H\ F:,*J-
`V4, @B,D"P44:
 – D,*"8H4D@&">4, <"("24>" B"D"<,HD@&, *":,, 2"(DJ28J, 4:4 F@ND">,>4, R,D,2 B@F:,-

*@&"H,:\>Z6 &N@* ,
 – 2"(DJ28J BD@(D"<<Z PLC & JBD"&:,>4,,
 – D,*"8H4D@&">4, BD@(D"<<, &Z*,:.>>@6 *:b BD@(@>" & "&H@<"H4R,F8@< D,04<, 4

2"&,T">>ZN & N@*, BD@(@>", *":,, D,*"8H4D@&">4, B@*BD@(D"<<, &Z2&">>ZN
42 ^H@6 (:"&>@6 BD@(D"<<Z 4 <"8D@8@<">*, ,F:4 @>4 >"N@*bHFb 8"8 D"2 B@*
@$D"$@H8@6.

+F:4 FH">@8 @$@DJ*@&"> FH">@R>Z< BJ:\H@< @B,D"H@D" NCT, D,04< D,*"8H@D" &8:`-

R",HFb >"0"H4,< 8>@B84 .

C,*"8H4D@&">4, BD@(D"<<, >"N@*bV4NFb B@* "&H@<"H4R,F8@< &ZB@:>,>44

AD@(D"<<Z ((:"&>Z, BD@(-
D"<<Z 4 B@*BD@(D"<<Z), >"-
N@*bV4,Fb B@* "&H@<"H4R,F-
84< &ZB@:>,>4,<, @$@2>"R,-
>Z F &@F8:4P"H,:\>Z< 2>"-
8@< !, FH@bT4< B,D,* 4N >"2-
&">4,< >" 8"DH4>8, #3#93-
?G+7!. ]H4 BD@(D"<<Z
<@0>@ D,*"8H4D@&"H\ H@:\8@
F:,0J`V4<4 @(D">4R,>4b-
<4.
+F:4 2"&,F4H\ "&H@<"H4R,F-
846 D,04< &@ &D,<b &ZB@:-
>,>4b, B,D,8:`R4H\ & D,04<
D,*"8H@D" 4 &&,FH4 8"DH4>8J
AC?'C!;;! – C+)!7G3-
C?%!=3+, *:b D,*"8H4D@&">4b &&@*4HFb JBD"&:,>4,< &F,(*" 4<,>>@ 2"&,T,>>"b
BD@(D"<<" , >,2"&4F4<@ @H H@(, RH@ & $4$:4@H,8, >" 8"8J` BD@(D"<<J B@8"2Z&",H
B@:@F" @H<,H84 (B@8"2Z&"`V"b >" D,*"8H4D@&">4, & 2"*>,< B:">,). C,*"8H4D@&">4,
<@0>@ &ZB@:>bH\ 8"*D@<, FH@bV4< 2" BD,D&">>Z< BD@(D"<<>Z< 8"*D@<.
C,*"8H4D@&">4, BD,D&">>@(@ 4 B,D,* >4< FH@bV,(@ 8"*D" 4F8:`R",HFb JBD"&:,>4,<.
+F:4 8JDF@D@< B,D,N@*4< >" D,*"8H4D@&">4, H"8@(@ 8"*D", & B@:, FH"HJF" 7-(@
F@@$V,>4b *&, FHD,:84, B@8"2Z&"`V4, *DJ( BD@H4& *DJ(@(@ º» B@8"2Z&",H, RH@ ̂ H4
8"*DZ >, B@*:,0"H D,*"8H4D@&">4`.
E4HJ"P4b H@ 0, F"<"b, ,F:4 2"&,F4H\ &ZB@:>,>4, B@*BD@(D"<<Z, 4:4 <"8D@8@<">*Z.
AD4 ̂ H@< B,D,N@*b & D,04< D,*"8H@D", <@0>@ 42<,>4H\ >"N@*bV4,Fb B@* &ZB@:>,-
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>4,< B@*BD@(D"<<J 4:4 <"8D@8@<">*J, BD4 J8"2">>ZN &ZT, @(D">4R4&"`V4N
JF:@&4bN.

8.3 C,04< DJR>@(@ &&@*" *">>ZN

%ZB@:>,>4, BD@(D"<<Z & D,04<, DJR>@(@ &&@*" *">>ZN &@2<@0>@ H@:\8@ BD4&8:`-
R,>>@< F@FH@b>44 FH">8", H@ ,FH\ H@(*", 8(@*" & BD"&@< 8D"6>,< B@:, FH"HJF" (@$V,(@
F@FH@b>4b NC) >,H FH"HJF" !%!C ("&"D46>@(@ F@FH@b>4b).
+F:4 FH">@8 @$@DJ*@&"> FH">@R>Z< BJ:\H@< @B,D"H@D" NCT, D,04< DJR>@(@ &&@*"

*">>ZN &8:`R",HFb >"0"H4,< 8>@B84 .

% D,04<, DJR>@(@ &&@*" *">-
>ZN <@0>@ &ZB@:>4H\ &F,
BD@(D"<<Z *,H":,6, 4<,`-
V4,Fb & B"<bH4 JBD"&:,>4b 4
>, &Z*,:.>>@6 *:b "&H@<"H4-
R,F8@(@ &ZB@:>,>4b. G@, RH@
8"8J` BD@(D"<<J 0,:",< &Z-
B@:>4H\, <@0>@ @BD,*,:4H\
B@F:, &&@*" 8"DH4>84 4>*4-
8"P44 #3#93?G+7!. ="-
0"& 8>@B8J %Y#?C! ?A+-
C!O33, &Z$D"H\ <,>` @B,-
D"P44 AC?'?=. 1"H,< B@FHJ-
B4H\ F@(:"F>@ 42:@0,>>Z<
&@ &(:"&, "?B,D"P44 $4$:4@-
H,8@6 BD@(D"<<".
%FHJB4& & D,04<, & @8>, FH"HJF", B@8"2Z&"`V,< F@FH@b>4, 1-6 (DJBBZ D,04<@&, B@b-
&4HFb >"*B4F\ C%). A@* *,6FH&4,< EG!CG 2"BJF8",HFb BD@(D"<<", B@F:, EG?A @FH"-
>@&4HFb &ZB@:>,>4,. +F:4 >, &Z*,:,>" BD@(D"<<" *:b &ZB@:>,>4b & D,04<, DJR>@(@
&&@*" *">>ZN, JBD"&:,>4,< &Z&,*.HFb F@@$V,>4,

=+ EIU+EG%I_U!a AC?'C!;;!
BD4 >"0"H44 8>@B84 EG!CG.

C"2>4P" <,0*J D,04<"<4 "&H@<"H 4 DJR>Z6 &&@* *">>ZN

 – % D,04<, DJR>@(@ &&@*" *">>ZN <@0>@ &ZB@:>bH\ H@:\8@ BD@(D"<<, >"N@*bV4NFb
& B"<bH4, 2>"R4H B,D,*"R" B@ DNC 2*,F\ >,:\2b!

 – =,:\2b 2"&,F4H\ D,04< DJR>@(@ &&@*" *">>ZN, &ZN@*4H\ 42 D,04<", 2"H,< &,D>J&-
T4F\ BD@*@:0"H\ BD@(D"<<J @H H@R84 BD,DZ&">4b (&@BD,84 "&H@<"H4R,F8@(@
D,04<"). G@ ,FH\ &FHJB4& & D,04<, &Z*,:.>>"b BD@(D"<<" &ZB@:>b,HFb &F,(*"
@H >"R":".

 – % BD@(D"<<,, &Z*,:.>>@6 *:b D,04<" DJR>@(@ &&@*" *">>ZN, >,:\2b F@&,DT4H\ B@-
4F8 >" 8"*D.

C,04< DJR>@(@ &&@*" *">>ZN 4FB@:\2J,HFb & H@< R4F:, *:b JBD@V,>4b &<,V"H,:\FH&,
R"FH@ F@&,DT",<ZN &@ &D,<b @$D"$@H84. AD4 ^H@< >, \D,$J,HFb BJH.< &&@*" @*>@(@
8"*D" &&@*4H\ 4 &ZB@:>4H\ @*>@ 4:4 >,F8@:\8@ 8"*D@&, " >,@$N@*4<J` *,bH,:\>@FH\
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2"B4T,< & @*>@6 BD@(D"<<,. AD,Z&"b "&H@<"H4R,F846 D,04<, <@0>@ B,D,N@*4H\ &
D,04< DJR>@(@ &&@*" *">>ZN 4 2"BJF8"H\ ^HJ *,bH,:\>@FH\. ="BD4<,D, & F:JR", B@-
:@<84 4>FHDJ<,>H" <@0>@ 2"BJF8"H\ & D,04< DJR>@(@ &&@*" *">>ZN H"8J` BD@(D"<-
<J, 8@H@D"b @FH">@&4H TB4>*,:\ 4 @N:"0*"`VJ` &@*J, &Z*&4(",H 4>FHDJ<,>H 4 FH"-
>@&4HFb & H"8J` B@24P4`, (*, :,(8@ &<,T"H\Fb &DJR>J`. )DJ(@6 &@2<@0>@FH\` BD4-
<,>,>4b b&:b,HFb, 8@(*" &@ &D,<b @$D"$@H84 0,:",< BD@&,D4H\ D"2<,D 2"(@H@&84, &Z-
N@*4< 42 "&H@<"H4R,F8@(@ D,04<" 4 2"BJFH4< @*4> P48: 42<,D,>4b & D,04<, DJR>@-
(@ &&@*" *">>ZN. %ZB@:>4& HD,$J,<J` *,bH,:\>@FH\, &@2&D"V",<Fb & "&H@<"H4R,F846
D,04< 4 BD@*@:04< @$D"$@H8J.

% D,04<, DJR>@(@ &&@*" *">>ZN &ZB@:>b`HFb &@ &D,<b &ZB@:>,>4b BD@(D"<<Z F:,-
*J`V4, LJ>8P44, F@(:"F>@ "&H@<"H4R,F8@<J D,04<J:
 – %ZB@:>,>4, B@ 8"*D"<
 – IF:@&>Z6 FH@B
 – IF:@&>Z6 8"*D
 – IF8@D,>>Z6 BD@(@>
 – %@2<@0>@FH4 2"8DZH4b
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B@:@0,>4,
&8:`R"H,:b

%

1 0
2 1
3 2
4 5
5 10
6 20
7 30
8 40
9 50

10 60
11 70
12 80
13 90
14 100
15 110
16 120

9 AD@P,>H>Z, &8:`R"H,:4

IBD"&:,>4, <@0,H @$D"V"H\Fb HD,<b &4*"<4 &8:`R"H,:,6 8@DD,8P44, 4:4 BD@P,>H-
>ZN &8:`R"H,:,6:
 – AD@P,>H>Z6 &8:`R"H,:\ B@*"R4,
 – $ZFHD@(@ N@*", 4
 – R4F,: @$@D@H@& TB4>*,:b.

9.1 AD@P,>H>Z6 &8:`R"H,:\ B@*"R4

AD@P,>H>Z6 &8:`R"H,:\ B@*"R4 4<,,H  16 B@:@0,>46. AD@-
P,>H>Z< &8:`R"H,:,< 2"*".HFb, RH@ 8"84< BD@P,>H@< 2"BD@-
(D"<<4D@&">>@6 B@*"R4 (F) B,D,<,V":4F\ @F4. AD4:@0,>>"b
H"$:4P" F@*,D04H B@:@0,>4b &8:`R"H,:b 4 @H>@FbV4,Fb 8 B@-
:@0,>4b< BD@P,>H>Z, 2>"R,>4b. A@:@0,>4, 0% @FH">"&:4&",H
>, H@:\8@ B@*"RJ, >@ 4 *&40,>4b $ZFHD@(@ N@*".

AD@P,>H>Z6 &8:`R"H,:\ B@*"R4 &Z$4D",HFb & @F>@&>@< 4FB@:-
>,>44 B@ 8"DH4>8"< 4>*48"P44 AI9[G ?A+C!G?C!, 4:4 A?-
13O3a. ="0"& 8>@B8J %Y#?C! ?A+C!O33 &Z$D"H\ BJ>8H
<,>` F4 %. AD4 ̂ H@< LJ>8P4@>":\>Z<4 8>@B8"<4 F–, F+ <@0>@
T"("H\ &>42 B@ BD@P,>H>Z< 2>"R,>4b<  (B@* *,6FH&4,< LJ>8-
P4@>":\>@6 8>@B84 F–), " H"80, &&,DN (B@* *,6FH&4,< LJ>8P4@-
>":\>@6 8>@B84 F+).

=" FH">@R>@< BJ:\H, @B,D"H@D" NCT @$@DJ-
*@&"> B@&@D@H>Z6 &8:`R"H,:\ 16 B@:@0,-
>46. % H"8@< F:JR", &<,FH@ JFH">@&84 BD@-
P,>H", @B4F">>@6 &ZT,, D"$@H"`V,6 @H
LJ>8P4@>":\>ZN 8>@B@8, 4FB@:\2J,HFb ̂ H@H
BD@P,>H>Z6 &8:`R"H,:\.

% D,04<, DJR>@(@ BD4&@*" B@*@0,>4, BD@P,>H>@(@ &8:`R"H,:b
4FH@:8J,HFb >" @F>@&">44 B@:@0,>4b B"D"<,HD". +F:4 2>"R,>4,
B"D"<,HD" 1372 JOGFEED D"&>@ 0, F8@D@FH\` B,D,<,V,>4b @H
8>@B@8 *&40,>4b $J*,H >"F:,*FH&,>>@, 2>"R,>4, F. +F:4 2>"R,-
>4, B"D"<,HD" 1372 JOGFEED D"&>@ 1, JBD"&:,>4,< JR4HZ&",HFb
F8@D@FH\, L48F4D@&">>"b & H"$:4P, >" @F>@&">44 B@:@0,>4b BD@P,>H>@(@ &8:`R"-
H,:b B@*"R4. (E<. H"$:4PJ, BD4&,*,>>J` BD4 D,04<, DJR>@(@ BD4&@*".)

AD@P,>H>Z6 &8:`R"H,:\ B@*"R4 >,*,6FH&4H,:,> & F:,*J`V4N F:JR"bN:
 – 63, H@ ,FH\ & F@FH@b>44 2"BD,H" BD@P,>H>ZN &8:`R"H,:,6,
 – BD4 2>"R,>4bN B,D,<,>>@6 #3004, BD4&,*,>>ZN & @B4F">44 BD@(D"<<4D@&">4b, 4
 – &@ &D,<b >"D,2">44 D,2\$Z G33, G34, G76, G78, " H"80, P48:@& F&,D:,>4b G84.1 4

G84.
% BD4&,*,>>ZN &ZT, F:JR"bN JBD"&:,>4,< JR4HZ&",HFb &F,(*" 2>"R,>4, 100%, >, 2"-
&4F4<@ @H B@:@0,>4b &8:`R"H,:b.
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B@:@0,>4,
&8:`R"H,:b

%

1 F0
2 25
3 50
4 100

9.2 AD@P,>H>Z6 &8:`R"H,:\ $ZFHD@(@ N@*"

AD@P,>H>Z< &8:`R"H,:,< $ZFHD@(@ N@*" 2"*".HFb, RH@ BD4 *&4-
0,>44 $ZFHD@(@ N@*" @F4 *@:0>Z B,D,<,V"H\Fb  8"84< BD@-
P,>H@< F8@D@FH4 $ZFHD@(@ N@*", JFH">@&:,>>@6 B"D"<,HD"<4.
AD4:@0,>>"b H"$:4P" F@*,D04H B@:@0,>4b &8:`R"H,:b 4 @H-
>@FbV4,Fb 8 B@:@0,>4b< BD@P,>H>Z, 2>"R,>4b.

F0  - ̂ H@ BD@P,>H>@, 2>"R,>4,, L48F4D@&">>@, B"D"<,HD@< 1204
RAPOVER. O,:,F@@$D"2>@, RH@$Z ,(@ 2>"R,>4, $Z:@ 10%, 4:4
<,>\T, ^H@(@.

+F:4 >" B"D"<,HD 1204 RAPOVER 2"B4F"H\ 0, H@(*" BD@P,>H>Z, 2>"R,>4b $ZFHD@(@
N@*" (& 2"&4F4<@FH4 @H BD@(D"<<Z PLC) F@&B"*"`H F BD@P,>H"<4 B@*"R4 & *4"B"2@>,
0, 1, 2, 5, 10, 20, ..., 100%. 1" B@*D@$>J` 4>L@D<"P4` @$D"V"6H,F\ 8 FHD@4H,:` FH">-
8".

% B@:@0,>44 0% BD@P,>H>@(@ &8:`R"H,:b B@*"R4 4 *&40,>4b $ZFHD@(@ N@*" @FH">@-
&bHFb, B@^H@<J BD@P,>H>Z6 &8:`R"H,:\ $ZFHD@(@ N@*" >, 4<,,H @H*,:\>@(@ B@:@0,-
>4b  0%.

AD@P,>H>Z6 &8:`R"H,:\ $ZFHD@(@ N@*" &Z$4D",HFb & @F>@&>@< 4FB@:>,>44 B@ 8"D-
H4>8"< 4>*48"P44 AI9[G ?A+C!G?C!, 4:4 A?13O3a. ="0"& 8>@B8J %Y#?C!
?A+C!O33 &Z$D"H\ BJ>8H <,>` F4 %. AD4 ^H@< LJ>8P4@>":\>Z<4 8>@B8"<4 #–,
#+ <@0>@ T"("H\ &>42 B@ BD@P,>H>Z< 2>"R,>4b< (B@* *,6FH&4,< LJ>8P4@>":\>@6
8>@B84 #–), " H"80, &&,DN (B@* *,6FH&4,< LJ>8P4@>":\>@6 8>@B84 #+).

?BP4@>":\>@ F B@<@V\` R,HZD.N 8>@B@8 &Z$4D",HFb

BD@P,>H>@, 2>"R,>4, $ZFHD@(@ N@*", ,F:4 FH">@8 @$@DJ*@-
&"> FH">@R>Z< BJ:\H@< @B,D"H@D NCT.

L1"<,R">4,:
1>"R,>4, % $ZFHD@(@ N@*" <@0,H $ZH\ BD4>bH@ JBD"&:,>4,< 4 @H BD@P,>H>@(@ &8:`-
R"H,:b B@*"R4. 1" B@*D@$>J` 4>L@D<"P4` @$D"V"6H,F\ 8 FHD@4H,:` FH">8".
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100

B@:@0,>4,
&8:`R"H,:b

%

1 50
2 60
3 70
4 80
5 90
6 100
7 110
8 120
9 130

10 140
11 150

9.3 AD@P,>H>Z6 &8:`R"H,:\ R4F,: @$@D@H@& TB4>*,:b

AD@P,>H>Z6 &8:`R"H,:\ R4F,: @$@D@H@& TB4>*,:b 4<,,H  11
B@:@0,>46. AD@P,>H>Z< &8:`R"H,:,< 2"*".HFb, RH@ 8"84< BD@-
P,>H@< @H 2"BD@(D"<<4D@&">>ZN R4F,: @$@D@H@& TB4>*,:b (S)
*@:0,> &D"V"H\Fb TB4>*,:\. AD4:@0,>>"b H"$:4P" F@*,D04H
B@:@0,>4b &8:`R"H,:b 4 @H>@FbV4,Fb 8 B@:@0,>4b< BD@P,>H-
>Z, 2>"R,>4b.

AD@P,>H>Z6 &8:`R"H,:\ R4F,: @$@D@H@& TB4>*,:b &Z$4D",HFb
& @F>@&>@< 4FB@:>,>44 B@ 8"DH4>8"< 4>*48"P44 AI9[G ?A+-
C!G?C!, 4:4 A?13O3a. ="0"& 8>@B8J %Y#?C! ?A+C!-
O33 &Z$D"H\ BJ>8H <,>` F4 %.  AD4 ^H@< LJ>8P4@>":\>Z<4
8>@B8"<4 S–, S+ <@0>@ T"("H\ &>42 B@ BD@P,>H>Z< 2>"R,>4b<
(B@* *,6FH&4,< LJ>8P4@>":\>@6 8>@B84 S–), " H"80, &&,DN (B@*
*,6FH&4,< LJ>8P4@>":\>@6 8>@B84 S+).

EH">@R>Z6 BJ:\H @B,D"H@D" NCT @$@DJ*@&">" HD,<b 8>@B8"<4.
% H"8@< F:JR", &<,FH@ &ZT, @B4F">>@6 JFH">@&84 BD@P,>H@&
LJ>8P4@>":\>Z<4 8>@B8"<4 BD4<,>b`HFb ^H4 HD4 8>@B84.

1>"R,>4, J<,>\T",HFb B@* *,6FH&4,< 8>@B84 , 4 J&,:4R4-

&",HFb B@* *,6FH&4,< 8>@B84 . ="0"& 8>@B8J , JBD"&:,>4,< BD4>4<",HFb

2>"R,>4, 100%.

%@ &D,<b >"D,2">44 D,2\$Z G33, G34, G76, G78, " H"80, P48:@& F&,D:,>4b G84.1 4
G84, BD@P,>H>Z6 &8:`R"H,:\ R4F,: @$@D@H@& TB4>*,:b >, *,6FH&4H,:,>. IBD"&:,>4-
,< BD4>4<",HFb &F,(*" 2>"R,>4, 100%, >, 2"&4F4<@ @H B@:@0,>4b &8:`R"H,:b.

L %>4<">4,! +F:4 BD4 >"D,2">44 D,2\$Z (G33, G34, G76, G78) HD,$J,HFb 42<,>4H\
R4F:@ @$@D@H@& TB4>*,:b, <@0>@ D"2D,T"H\ BD@P,>H>@(@ &8:`R"H,:b 4 <,-
>bH\  R4F:@ @$@D@H@& TB4>*,:b, ,F:4 2>"R,>4, B"D"<,HD" 5285 S1G33OVEN,
4:4 5305 S2G33OVEN JFH">@&4H\ & 1.
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10 AJF8 4 @FH">@&8" &ZB@:>,>4b BD@(D"<<Z

%ZB@:>,>4, BD@(D"<<Z 2"BJF8",HFb >"0"H4,< 8>@B84 EG!CG . 

%ZB@:>,>4, BD@(D"<<Z @FH">"&:4&",HFb F 4FB@:\2@&">4,<  F:,*J`V4N LJ>8P46 4
8>@B@8:

 –  >"0"& 8>@B8J  EG?A,

 –  >"0"& 8>@B8J  C+E+G,

 –  & D,04<, B@ 8"*D"< & 8@>P, 8"*D",

 – M00 B@F:, &ZB@:>,>4b LJ>8P44 2"BD@(D"<<4D@&">>@6 @FH">@&84,

 – M01 B@* *,6FH&4,< LJ>8P44 JF:@&>@6 @FH">@&84, ,F:4 &8:`R"H,:\ JF:@&>Z6 FH@B 

&8:`R.>,
 – M02, M30 B@F:, &ZB@:>,>4b 8@*@& 8@>,P BD@(D"<<Z.

10.1 AJF8 &ZB@:>,>4b BD@(D"<<Z: EG!CG

="0"& 8>@B8J EG!CG  2"BJF8",HFb &ZB@:>,>4, BD@(D"<<Z & F:,*J`V4N F:JR"-

bN:
 – & DJR>@< D,04<,, & D,04<, *4F8D,HZ, 4:4 <"N@&4R8", ,F:4 &&,:4 4 2"8DZ:4 @*4>

8"*D,
 – & "&H@<"H4R,F8@< D,04<,, ,F:4 & "&H@<"H4R,F8@< D,04<, &Z*,:,>" BD@(D"<<"

*:b BD@(@>" 42 B"<bH4, 4:4 *:b &ZB@:>,>4b B@ DNC,
 – & D,04<, DJR>@(@ &&@*" *">>ZN, ,F:4 & D,04<, DJR>@(@ &&@*" *">>ZN &Z*,:,>"

BD@(D"<<" *:b BD@(@>".
+F:4 >, &Z*,:,>" BD@(D"<<" *:b &ZB@:>,>4b, JBD"&:,>4,< &Z*".HFb F@@$V,>4, @$
@T4$8, 

AC?'C!;;! =+ EIU+EG%I+G
BD4 >"0"H44 8>@B84 EG!CG. E@FH@b>4, AIE7 @H<,R",HFb >" ^8D">, JBD"&:,>4b &
3-6 FHD@8, @8>" FH"HJF" >"*B4F\` AIE7.

10.2 A@*"R" EG?A

%@ &D,<b BD@(@>" BD@(D"<<Z, >"0"& 8>@B8J EG?A , J*":b,HFb F@FH@b>4, AIE7.

?F4 2"<,*:b`HFb 4 @FH">@&bHFb. %ZB@:>,>4, 4<,`V4NFb & 8"*D, LJ>8P46 (M, S, T,
B) BD@*@:0",HFb *@ 8@>P" 8"*D". E@FH@b>4,  EG?A @H<,R",HFb >" ̂ 8D">, JBD"&:,>4b
& 3-6 FHD@8, @8>" FH"HJF" >"*B4F\` EG?A.

="0"H4, 8>@B84 EG?A >,*,6FH&4H,:\>@ & F:,*J`V4N F:JR"bN:
 – G63, H@ ,FH\ & F@FH@b>44 2"BD,4" BD@P,>H>ZN &8:`R"H,:,6,
 – BD42>"R,>4bN B,D,<,>>@6 #3004, BD4&,*,>>ZN & @B4F">44 BD@(D"<<4D@&">4b, 4
 – &@ &D,<b >"D,2">44 D,2\$Z G33, " H"80, F&,D:4:\>@(@ P48:" G74 4 G84.
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10.3 A,D,2"(DJ28" C+E+G

+F:4 &@ &D,<b BD@(@>" BD@(D"<<Z >"0"H\ 8>@B8J , F@FH@b>4, AIE7, 4:4 EG?A

J*":b,HFb. ?F4 B@F:, 2"<,*:,>4b @FH">@&bHFb, *"0, H@(*", ,F:4 JBD"&:,>4,< &ZB@:-
>b,HFb H"8"b @B,D"P4b, (*, 4FB@:\2@&">4, BD@P,>H>@(@ &8:`R"H,:b 4 8>@B84 EG?A
>,*,6FH&4H,:\>@ (G33, G34, G76, G78, G84.1, G84). ?*>@&D,<,>>@ F ̂ H4< J*":b`HFb 42
B@:b F@@$V,>46 4 @BD,*,:.>>Z, (:@$":\>Z, F@@$V,>4b.
PLC (@$ZR>@) @FH">@&4H &D"V,>4, TB4>*,:b 4 @H<,>4H >"N@*bVJ`Fb B@* &ZB@:>,-
>4,< *,bH,:\>@FH\.

7D@<, ^H@(@, & D"2:4R>ZN D,04<"N 8>@B8" C+E+G  4<,,H ,V. 4 BD@R4, *,6FH-

&4b.

% "&H@<"H4R,F8@< D,04<,, ,F:4 ,V. >,H F@FH@b>4b  AC+C: +F:4 >"0"H\ 8>@B8J C+-
E+G & "&H@<"H4R,F8@< D,04<,, 4 ,V. >,H F@FH@b>4b AC+C, >" ̂ 8D">, JBD"&:,-
>4b & 3-6 FHD@8, @8>" FH"HJF" B@b&4HFb >"*B4F\ AC+C. ]H@ @2>"R",H, RH@ 2"&,-
F4:4, H@ ,FH\ BD,D&":4 "&H@<"H4R,F846 D,04<. A@F:, ̂ H@(@ &ZB@:>,>4, BD@-
(D"<<Z <@0>@ BD@*@:0"H\ @H BD,D&">>@(@ 8"*D".

% D,04<, DJR>@(@ &&@*" :">>ZN: +F:4 >"0"H\ 8>@B8J C+E+G & D,04<, DJR>@(@ &&@-
*" *">>ZN, &ZB@:>,>4, BD@(D"<<Z BD,DZ&",HFb 4 BD@(D"<<J  >,:\2b 2"BJF-
8"H\ @H H@R84 BD,DZ&">4b, H@:\8@ @H >"R":".

AD4 &ZB@:>,>44 @*>@(@ 8"*D": +F:4 >"0"H\ 8>@B8J C+E+G &@ &D,<b &ZB@:>,>4b @*-
>@(@ 8"*D", 8"*D J*":b,HFb 42 $JL,D". +F:4 F>@&" 0,:",< &Z*"&"H\ H@ 0, F"-
<Z6 8"*D, @BbH\ >"*@ 2"8DZH\ &&@* 8"*D@&.

% H@< F:JR",, ,F:4 &Z$D"> "&H@<"H4R,F846 D,04<, 4<,,HFb F@FH@b>4, AC+C, & FHD@-
8, 4>*48"P44 (:@$":\>ZN F@@$V,>46 >,H F@@$V,>4b, 4 >"0"H\ 8>@B8J C+E+G, BD,-
8D"V",HFb F@FH@b>4, AC+C, 4 4FB@:>4H,:\ BD@(D"<< B,D,N@*4H & B,D&J` FHD@8J BD@-
(D"<<Z, &Z$D">>@6 *:b "&H@<"H4R,F8@(@ &ZB@:>,>4b, H@ ,FH\ B@* *,6FH&4,< EG!CG
>"R4>",HFb @$D"$@H8" @H >"R":". E@FH@b>4, AC+C J*":b,HFb, 4 JBD"&:,>4, 2"6<.H @-
F>@&>@, F@FH@b>4,, L48F4D@&">>@, B"D"<,HD@<.

10.4 1"BD@(D"<<4D@&">>"b @FH">@&8": M00

+F:4 JBD"&:,>4, & N@*, &ZB@:>,>4b BD@(D"<<Z >"$,(",H >" 8@* M00, &ZB@:>b,H
8"*D, F@*,D0"V,, 8@* M00, 2"H,< BD4<,H F@FH@b>4, EG?A 4 @FH">@&4HFb @$D"$@H8".

A@* *,6FH&4,< EG!CG  @$D"$@H8" BD@*@:0",HFb.



10 AJF8 4 @FH">@&8" &ZB@:>,>4b BD@(D"<<Z

103

10.5 IF:@&>"b @FH">@&8": M01

E@FH@b>4, JF:@&>@6 @FH">@&-
84 &Z$4D",HFb >" 8"DH4>8"N
4>*48"P44 AI9[G ?A+C!-
G?C!, 4:4 A?13O3a. ="-
0"& 8>@B8J %Y#?C! ;+=_

, &Z$D"H\ BJ>8H <,>` F5

IE9?%3a, 2"H,< >"0"H\
&8:`R"H,:\ IE9?%=Y5

EG?A.

+F:4 4FB@:\2@&"H\ FH">@R>Z6
BJ:\H @B,D"H@D" NCT, F:,*J,H

&Z$D"H\ 8>@B8J .

+F:4 JBD"&:,>4, & N@*, &Z-
B@:>,>4b BD@(D"<<Z >"$,(",H >" 8@* M01, H@(*" BD4 &8:`R,>>@< F@FH@b>44 &8:`R"-

H,:b IE9?%=Y5 EG?A  &ZB@:>b,HFb 8"*D, F@*,D0"V,, 8@* M01, 2"H,< BD4<,H

F@FH@b>4, EG?A 4 @FH">@&4HFb @$D"$@H8". A@* *,6FH&4,< EG!CG  @$D"$@H8"

BD@*@:0",HFb. AD4 &Z8:`R,>>@< F@FH@b>44 &8:`R"H,:b IE9?%=Y5 EG?A 

>4R,(@ >, F:JR4HFb.

10.6 7@>,P BD@(D"<<Z: M02, M30

7@* M02, M30 @$@2>"R",H 8@>,P BD@(D"<<Z. A@* ,(@ *,6FH&4,< @FH">@&4HFb @$D"$@H-
8", F@FH@b>4, AIE7 J*":b,HFb. % N@*, BD@(@>" BD@(D"<<Z 42 B"<bH4 F@FH"&:,>4,

FB4F8" B,D,N@*4H >" B,D&Z6 8"*D (:"&>@6 BD@(D"<<Z, @H8J*" B@* *,6FH&4,< EG!CG 

@$D"$@H8" <@0,H >"R4>"H\Fb @H >"R":".

+F:4 & 8@>P, (:"&>@6 BD@(D"<<Z >, B4F"H\ 8@* 8@>,P BD@(D"<<Z, $:"(@*"Db *,6FH-
&4` 2>"8" % BD@4FN@*bH @B4F">>Z, &ZT, *,6FH&4b, 2" 4F8:`R,>4,< *,bH,:\>@FH,6
PLC, @H>@FbV4NFb 8 8@*J M02, M30, 8"8 >"BD4<,D >, &ZB@:>b,HFb @FH">@&8" TB4>-
*,:b 4 &Z8:`R,>4, @N:"0*"`V,6 &@*Z.
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11 %@2<@0>@FH4 &<,T"H,:\FH&" &@ &D,<b BD@(@>" BD@(D"<<Z

11.1 IF:@&>Z6 BD@BJF8 8"*D"

+F:4 & >"R":@ 8"*D" 2"BD@-
(D"<<4D@&"H\ JF:@&>Z6 BD@-
BJF8 8"*D" /n, (*, n @2>"R",H
n-Z6 &8:`R"H,:\ JF:@&>@(@
8"*D", H@(*",
 – ,F:4 n-Z6 &8:`R"H,:\ >"-

N@*4HFb &@ &8:`R,>-
>@< F@FH@b>44, 8"*D
BD@BJF8",HFb 42 &Z-
B@:>,>4b,

 – ,F:4 n-Z6 &8:`R"H,:\ >"-
N@*4HFb &@ &Z8:`R,>-
>@< F@FH@b>44, 8"*D
&ZB@:>b,HFb.

+F:4 0,:",<, RH@$Z &8:`R"-
H,:\ JF:@&>@(@ 8"*D" BD4>4-
<":Fb &@ &>4<">4, JBD"&:,>4,<N@H\ 4 & 8"*D,, BD,*T,FH&J`V,< &ZB@:>,>4, *">>@-
(@ 8"*D", JFH">@&4H\ B"D"<,HD 1248 CNDBKBUF & 0. AD4 ̂ H@< 8@<">*" JF:@&>@(@ 8"*-
D" (8"*DZ, >"R4>"`V4,Fb F@ 2>"8@< /) B@*"&:b,H BD,*RH,>4, 8"*D". % ^H@< F:JR",
8@>HJD 4F8"0",HFb BD4 G41, G42, @*>"8@ &8:`R"H,:\ JF:@&>@(@ 8"*D" *@FH"H@R>@
&8:`R4H\ &@ &D,<b &ZB@:>,>4b BD,*Z*JV,(@ 8"*D", RH@$Z *,6FH&J`V4< $Z:.

+F:4 0,:",<, RH@$Z 8@<">*" / >, B@*"&:b:" BD,*RH,>4, 8"*D", JFH">@&4H\ B"D"<,HD
1248 CNDBKBUF & 1. AD4 ^H@< 8@<">*" JF:@&>@(@ 8"*D" (8"*DZ, >"R4>"`V4,Fb F@
2>"8@< /) >, B@*"&:b,H BD,*RH,>4, 8"*D". % ^H@< F:JR", 8@>HJD >, 4F8"0",HFb BD4
G41, G42, @*>"8@ &8:`R"H,:\ JF:@&>@(@ 8"*D" B,D,* &ZB@:>,>4,< BD@(D"<<Z >,@$-
N@*4<@ JFH">@&4H\ *:b @$b2"H,:\>@(@ *,6FH&4b.

%8:`R"H,:\ JF:@&>@(@ 8"*D" 1 *@FHJB,> & 8"DH4>"N 4>*48"P44 AI9[G ?A+C!G?C!,
4:4 A?13O3a. ="0"& 8>@B8J %Y#?C! ;+=_, F:,*J,H &Z$D"H\ BJ>8H <,>` F5

IE9?%3a, 2"H,< >"0"H\ 8>@B8J IE9?%=Y5 7!)C.

+F:4 4FB@:\2@&"H\ FH">@R>Z6 BJ:\H @B,D"H@D" NCT, F:,*J,H &Z$D"H\ 8>@B8J .

IBD"&:,>4, <@0,H @$D"V"H\Fb ,V. 8-<4 (&F,(@ 9 TH.) &8:`R"H,:,< JF:@&>@(@ 8"*D".
A@FHD@,>4, ^H4N &8:`R"H,:,6 b&:b,HFb @BP4@>":\>Z<.

11.2 I&,:4R,>4, B@*"R4 8>@B8@6 $ZFHD@(@ N@*"

+F:4 &@ &D,<b &ZB@:>,>4b BD@(D"<<Z @F4 B,D,<,V"`HFb F B@*"R,6, 4 >"0"H\ 8>@B-

8J $ZFHD@(@ N@*" , H@(*" JF8@Db,HFb JBD"&:,>4,< F8@D@FH\ B@*"R4, ,F:4 @HBJF-

H4H\ 8>@B8J $ZFHD@(@ N@*", &@FFH">"&:4&",HFb 2"BD@(D"<<4D@&">>"b B@*"R".

;,D" JF8@D,>4b @BD,*,:b,HFb 2>"R,>4,<, L48F4D@&">>Z< B"D"<,HD@< 1371 FMULT.
1"BD@(D"<<4D@&">>@, 2>"R,>4, J<>@0",HFb R4F:@<, 2"B4F">>Z< >" B"D"<,HD, 4 B@-
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:JR,>>"b H"84< @$D"2@< B@*"R" @FJV,FH&:b,HFb. +F:4 2>"R,>4, B"D"<,HD" 1, 2>"R,-
>4, B@*"R4 @FH".HFb >,42<,>>Z< BD4 >"0"H44 8>@B84 $ZFHD@(@ N@*", ,F:4 2>"R,>4,
B"D"<,HD" >"BD4<,D 2, H@(*" J&,:4R4&",HFb & *&" D"2".

11.3 32<,>,>4, 2>"R,>4b B@*"R4 (F) 4 R4F:" @$@D@H@& TB4>*,:b (S)

3<,,HFb &@2<@0>@FH\ &@ &D,<b BD@(@>" BD@(D"<<Z 42<,>4H\ 2>"R,>4, B@*"R4(F) 4
R4F:" @$@D@H@& TB4>*,:b (S). %>,FH4 42<,>,>4, &@2<@0>@ &@ &D,<b BD@(@>" BD@-
(D"<<Z >" :`$@< ^8D">, EA3E?7 AC?'C!;;, KI=7O3a, A?E9+)=35, !7-
G3%=35, $,2 @FH">@&84 4:4 BD,DZ&">4b @$D"$@H84.

):b >"R4>">4b 42<,>,>4b >"0"& 8:"&4TJ <,>` @BD,"P46 , >"0"H\ 8:"&4TJ

<F>, " 4:4 8:"&4TJ $J8&Z <S>, 2"&4F4<@FH4 @H H@(@, 8"8@, 2>"R,>4, 0,:",< 42<,-
>4H\. ="0"& <F> 4:4 <S> & FHD@8, >"* LJ>8P4@>":\>Z<4 8:"&4T"<4 B@b&4HFb "*D,F
F, 4:4 S.
E 4FB@:\2@&">4,< ":L"&4H>@-P4LD@&ZN 8:"&4T, " H"80, *,FbH4R>@6 H@R84 (BD4 &&@-
*, F) 2"B4T,< 0,:",<@, 2>"R,>4,. %&@* P4LD <@0>@ 2"8DZH\ >"0"H4,< 8:"&4T4

, , 4:4 .

A,D,* 2"8DZH4,< &&@*" *">>ZN 4<,`HFb F:,*J`V4, &@2<@0>@FH4 *:b D,*"8H4D@&"-
>4b:

 – 8:"&4T"<4 ,  <@0>@ B,D,<,V"H\ 8JDF@D B@ F4<&@:"< &>,F,>>ZN *">>ZN,

 – 8:"&4T,6  (Del) J*":b,HFb H@H F4<&@:, >" 8@H@D@6 FH@4H 8JDF@D,

 – 8:"&4T"  (Backspace) J*":b,H F4<&@:, >"N@*bV46Fb F:,&" @H 8JDF@D",

 – >"0"& B@&H@D>@ 8:"&4TJ <F>, 4:4 <S>, J*":b`HFb &>,F,>>Z, *@ ^H@(@ *">>Z, 4
&&@* P4LD >"R4>",HFb F>"R":".

+F:4 *@ 2"8DZH4b &&@*" *">>ZN >"0"H\ 8:"&4TJ 4>*48"P4b <,>` , F$D"FZ&"`H-

Fb &F, *">>Z,, &>,F,>>Z, *@ ^H@(@, 4 &ZN@*4H 42 &&@*" *">>ZN.

A@* *,6FH&4,< 42<,>,>4b B@*"R4 (4FB@:\2@&">4, 8:"&4T4 <F>) 42<,>b,HFb "8HJ":\-
>"b B@*"R". %>,F,>>Z, *">>Z, B@>4<"`HFb 4 &&@*bHFb:
 – & F@FH@b>44 G94 8"8 <4>JH>"b B@*"R",
 – & F@FH@b>44 G95 8"8 B@*R" 2" @$@D@H
%>,F,>>Z, *">>Z, B@>4<"`HFb 4 &&@*bHFb:
 – & F@FH@b>44 G20 & D"2<,D>@FH4 *`6</<4> 4:4 *`6</@$.,
 – & F@FH@b>44 G21 & D"2<,D>@FH4 <</<4> 4:4 <</@$

% F:JR", 42<,>,>4b 2>"R,>4b S (4FB@:\2@&">4, 8:"&4T4 <S>) &>,F,>>Z, *">>Z, B@-
>4<"`HFb 4 &&@*bHFb:
 – & F@FH@b>44 G97 8"8 R4F:@ @$@D@H@& & D"2<,D>@FH4 @$/<4>,
 – & F@FH@b>44 G96 8"8 F8@D@FH\ D,2">4b
% F@FH@b>44 G96 (D"FR.H B@FH@b>>@6 F8@D@FH4 D,2">4b) &>,F,>>Z, *">>Z, B@>4<"`H-
Fb 4 &&@*bHFb
 – & F@FH@b>44 G20 & D"2<,D>@FH4 LJH/<4>,
 – & F@FH@b>44 G21 & D"2<,D>@FH4 </<4>.
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11.4 ?FH">@&8" P48:" >"D,2">4b D,2\$Z 8:"&4T,6 EG?A

?B4F">>"b 2*,F\ LJ>8P4b D"-
$@H",H H@:\8@ & P48:"N >"D,-
2">4b D,2\$Z G76 4 G78, &
F:JR", G33 4:4 G34 >,H!
1-J`, 3-\` 4 4-J` @B,D"P4`
P48:" (&D,2">4,, @H&@*, &@2-
&D"H & 4FN@*>J` H@R8J) & :`-
$@, &D,<b <@0>@ @FH">@&4H\
F 8:"&4T,6 EG?A 4 FJBB@D-
HZ @FH">@&bHFb, 8"8 & F:JR",
>@D<":\>@6 4>H,DB@:bP44
G0. 
%@ 2-6 @B,D"P44 >"D,2">4b
D,2\$Z H"80, 4<,,H *,6FH&4,
>"0"H4b 8:"&4T4 EG?A, @*-
>"8@ BD4 ^H@< JBD"&:,>4,
FB,D&" F*,:",H HJ 0, F"<J` L"F8J, 8"8 & 8@>P, 2-6 @B,D"P44, 2"H,< F@&,DT",H @H&@*
$ZFHDZ< N@*@< & *@:\ @F4 X, " B@H@< FH">@&4HFb & 4FN@*>J` H@R8J Z. A@ <"DTDJHJ
FB"F,>4b 8:"&4T" EG?A J0, >, *,6FH&4H,:\>".
A@F:, &ZB@:>,>4b >,@$N@*4<ZN @B,D"P46 (>"BD4<,D, 2"<,>" B:"FH4>), P48: <@0>@
F>@&" 2"BJF8"H\ 8:"&4T,6 EG!CG. AD4 ^H@< JBD"&:,>4, 2"*".H FBD@F4H, RH@ 

3549 %?EEG!=?%3G[ G KI=7O33?)
="0"& EG!CG, F>@&" 2"BJF8",HFb P48: @H BD,D&">>@6 (:J$4>Z D,2">4b.

11.5 %<,T"H,:\FH&@ <"N@&4R8@< BD4 "&H@<"H4R,F8@< D,04<,

A"D"::,:\>@ "&H@<"H4R,F84<
D,04<@< <@0>@ &8:`R4H\ 4
D,04< <"N@&4R8". AD4 ^H@<
& @8>, FH"HJF" 1-6 (DJBBZ D,-
04<@& &4*>" @2>"R"`V"b "&-
H@<"H4R,F846 D,04< >"*B4F\
!%GA, 4:4 !%GD, & 2"&4F4-
<@FH4 @H H@(@, @H8J*" F@&,D-
T",HFb @$D"$@H8" BD@(D"<-
<Z. ! & @8>, FH"HJF" 2-6 (DJB-
BZ D,04<@& B@b&4HFb  @2>"-
R"`V"b D,04< <"N@&4R8"
>"*B4F\ ;!M.
E 4FB@:\2@&">4,< <"N@&4R8"
<@0>@ >"8:"*Z&"H\ *&40,-
>4, >" BD,*B4F">>@, & BD@-
(D"<<, *&40,>4, @F,6. A@:JR",<"b H"84< @$D"2@< HD",8H@D4b 4>FHDJ<,>H" $J*,H @H-
:4R"H\Fb @H BD,*B4F">>@6 &BD@(D"<<,. E ,(@ 4FB@:\2@&">4,< &@2<@0>@ >"BD4<,D
*@B@:>4H,:\>"b 8@DD,8P4b F<,V,>46 >J:,&ZN H@R,8.
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AD"&4:" D"$@HZ F:,*J`V4,:
 – AD"&4:" &Z$@D" @F,6 4 &,:4R4>Z T"(" F@&B"*"`H F 42:@0,>>Z<4 & @B4F">44 D,-

04<" <"N@&4R8".
 – E8@D@FH\ &<,T"H,:\FH&" @H <"N@&4R8" ":(,$D"4R,F84 *@$"&4HFb 8 F8@D@FH4, B@:J-

R,>>@6 42 4>H,DB@:bP44, @*>"8@ B@:JR,>>"b H"84< @$D"2@< F8@D@FH\ >, *@:0-
>" BD,&ZT"H\ <"8F4<":\>@ *@BJFH4<@(@ 2>"R,>4b B@*"R4, 2"D,(4FHD4D@&">>@-
(@ *:b *">>@6 @F4.
+F:4 >"BD4<,D <"8F4<":\>@, 2>"R,>4, B@*"R4 2000 <</<4>, 4 &Z$D">>"b @F\
B,D,<,V",HFb F 400 <</<4> & >"BD"&:,>4, +, F8@D@FH\ @H <"N@&4R8" <@0,H
$ZH\  1600 <</<4> & B@:@04H,:\>@< >"BD"&:,>44, 4:4 2400 <</<4> & @HD4P"-
H,:\>@< >"BD"&:,>44.
+F:4 $Z B@:JR,>>"b F8@D@FH\ BD,&ZF4:" <"8F4<":\>@ *@BJFH4<J`, :4T>Z,
4<BJ:\FZ F$D"FZ&"`HFb JBD"&:,>4,<, & @H:4R4, @H >@D<":\>@(@ D,04<" <"-
N@&4R8".

 – A,D,<,V,>4, F@&,DT",HFb *"0, & F@FH@b>4 0% L@DF4D@&84.
 – % F:,*FH&4, &<,T"H,:\FH&" <"N@&4R8@< <@0,H B,D,&,D>JH\Fb >"BD"&:,>4, 2"BD@-

(D"<<4D@&">>@(@ *&40,>4b.
 – )&40,>4, >, F@&,DV",HFb & F:,*J`V4N F:JR"bN:

G00, 4:4 BD@R,, F@FH@b>4,, F@BD@&@0*.>>@, F *&40,>4,< $ZFHD@(@ N@*", 8"8
>"BD4<,D JR"FH@8 4>*,8F"P44 F&,D:4:\>@(@ P48:", G28, G53, 4 H.*., *"0, ,F:4
>" &Z$D">>J` @F\ >, 2"BD@(D"<<4D@&">" 8@<">*" *&40,>4b,
F@FH@b>4, EG?A.

%:4b>4, &<,T"H,:\FH&" >" F4FH,<Z 8@@D*4>"H
– 3<BJ:\FZ @H <"N@&4R8" *@-

$"&:b`HFb 4 8 F@@H-
&,HFH&J`V,<J 2"R,-
>4` F<,V,>4b @F4 &
@$V4N D,(4FHD"N F<,-
V,>4b. G"84< @$D"2@<
&F, 2"(@H@&84 4 :@-
8":\>Z, F4FH,<Z 8@-
@D*4>"H F<,V"`HFb.

– 7@>,R>@, ^H@ >, @8"2Z&",H
&:4b>4, >" FH">@R>J`
F4FH,<J 8@@D*4>"H. %
F:JR", G53, 4:4 G28
@F\ *&40,HFb &F,(*" &
F@@H&,HFH&J`VJ` H@R-
8J.

– 1>"R,>4,, BD@8DJR,>>@, <"N@&4R8@<, >, &4*>@ F@@H&,HFH&,>>@ 42:@0,>>Z< &ZT,
>" 4>*48"H@D,, B@8"2Z&"`V,< "8HJ":\>J` B@24P4`.

+F:4 @*>@ 42 @$V4N F<,V,>46 >J:,&ZN H@R,8 @H:4R",HFb @H >J:b, ̂ H@H L"8H @H<,R"-
,HFb & 7-@< @8>, FH"HJF" F@ 2>"8@< “!”.
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11.6 A@*"R" F <"N@&4R8@<. %@2&D"V,>4, B@ 2"BD@(D"<<4D@&">>@6 HD",8H@D4,6.

%@ &D,<b BD@(@>" BD@(D"<<Z FJBB@DHZ B,D,<,V"`HFb F@(:"F>@ 2>"R,>4` B@*"R4,
2"BD@(D"<<4D@&">>@6 B@ "*D,FJ F. +F:4 "8H4&424D@&"H\ &8:`R"H,:\, 4:4 8:"&4TJ,
@$@DJ*@&">>J` >" FH">@8, " <@0,H $ZH\ "8H4&424DJ,< LJ>8P4` M, N@H\ &@ &D,<b
BD@(@>", H@ & *":\>,6T,< B@*"R" $,D.HFb JBD"&:,>4,< F <"N@&4R8", 4:4 F <"N@&4R-
8@&.

L1"<,R">4,: *:b "8H4&424D@&">4b B@*"R4 F <"N@&4R8" >J0>@ JFH">@&4H\ 4>*48"H@D
Y473 PLC. 7"84< @$D"2@< ^H@ @FJV,FH&:b,HFb (LJ>8P4b M, &8:`R"H,:\, 4:4
8:"&4T") - ̂ H@ @BD,*,:b,HFb FHD@4H,:,< FH">8", 4 @B4FZ&",HFb & 4>FHDJ8P44
*">>@(@ FH">8".

% F:JR", B@*"R4 F <"N@&4R8" JBD"&:,>4,< >, 4FH@:8@&Z&",HFb B@:@0,>4, &8:`R"H,-

:b &Z$@D" @F4. % 2"&4F4<@FH4 @H D"2<,D" T"(", JFH">@&:,>>@(@ 8:"&4T"<4 ,

, , " H"80, @H F8@D@FH4 &D"V,>4b <"N@&4R8" FJBB@DHZ B,D,<,V"`HFb $ZFH-

D,, 4:4 <,*:,>>,, B@  2"BD@(D"<<4D@&">>@6 HD",8H@D44.

A@*"R" F <"N@&4R8" & F:JR", >,F8@:\84N <"N@&4R8@&

+F:4 JBD"&:,>4, @$@DJ*@&"> <"N@&4R8@< X, Z 4 &@ &D,<b BD@(@>" BD@(D"<<Z "8H4&4-
24DJ,< B@*"RJ F <"N@&4R8" :
 – ,F:4 & *">>@< 8"*D, 2"BD@(D"<<4D@&">@ B,D,<,V,>4, H@:\8@ B@ @*>@6 @F4, *">-

>J` @F\ <@0>@ B,D,<,V"H\ F 4FB@:\2@&">4,< <"N@&4R8", @H>@FbV,(@Fb 8 2"-
BD@(D"<<4D@&">>@6 @F4,

 – ,F:4 & 8"*D, & B,D,<,V,>44 JR"FH&J`H *&, @F4, H@ @F4 <@0>@ B,D,<,V"H\ & *@:\
2"BD@(D"<<4D@&">>@6 HD",8H@D44 F B@<@V\` :`$@(@ <"N@&4R8", @H>@FbV,(@-
Fb 8 @F4, JR"FH&J`V,6 & *&40,>44.

 – +F:4 F@@H&,HFH&J`V46 <"N@&4R@8 &D"V"H\ & B@:@04H,:\>J` FH@D@>J, H@ B,D,<,-
V,>4, BD@4FN@*4H &B,D.* B@ 2"BD@(D"<<4D@&">>@6 HD",8H@D44, F@(:"F>@ >"-
BD"&:,>4` BD@(D"<<Z,

 – ,F:4 F@@H&,HFH&J`V46 <"N@&4R@8 &D"V"H\ & @HD4P"H,:\>J` FH@D@>J, H@ B,D,<,-
V,>4, BD@4FN@*4H @$D"H>@ B@ 2"BD@(D"<<4D@&">>@6 HD",8H@D44 *@ H,N B@D,
B@8" *@FH4(",HFb >"R":\>"b H@R8" 8"*D", 2"H,< H"< @FH">@&4HFb. +F:4 B@F:,
^H@(@ &D"V"H\ ,(@ & B@:@04H,:\>J` FH@D@>J, B,D,<,V",HFb &B,D.* B@ 2"BD@-
(D"<<4D@&">>@6 HD",8H@D44.

A@*"R" F <"N@&4R8" & F:JR", 4FB@:\2@&">4b @*>@(@, 4:4 @$V,(@ <"N@&4R8"

+F:4 FH">@8 @$@DJ*@&"> @*>4< <"N@&4R8@<, 4:4 4<,,HFb @*4> @$V46 <"N@&4R@8,
BD4<,>4< *:b >,F8@:\84N @F,6 (& F:JR", 4FB@:>,>4b F >,F8@:\84<4 <"N@&4R8"<4),
4 & N@*, BD@(@>" BD@(D"<<Z "8H4&424D@&"H\ B@*"RJ <"N@&4R8@<:
 – ,F:4 <"N@&4R@8 &D"V"H\ & B@:@04H,:\>J` FH@D@>J, H@ B,D,<,V,>4, BD@4FN@*4H

&B,D.* B@ 2"BD@(D"<<4D@&">>@6 HD",8H@D44, F@(:"F>@ >"BD"&:,>4` BD@(D"<-
<Z,

 – ,F:4 <"N@&4R@8 &D"V"H\ & @HD4P"H,:\>J` FH@D@>J, H@ B,D,<,V,>4, BD@4FN@*4H
@$D"H>@ B@ 2"BD@(D"<<4D@&">>@6 HD",8H@D44. A,D,<,V"H\Fb <@0,H BD@4FN@-
*4H\ & @$D"H>J` FH@D@>J B@ JR"FH8J HD",8H@D44, @BD,*,:.>>@<J N@H\ 20-H\`
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&ZB@:>,>>Z<4 8"*D"<4. +F:4 8@>R"`HFb 4<,`V4,Fb & B"<bH4, J0, &ZB@:-
>,>>Z, JR"FH84 HD",8H@D44, JBD"&:,>4, @FH">@&4HFb, @HF`*" B,D,<,V",HFb
J0, H@:\8@ & B@:@04H,:\>J` FH@D@>J (&B,D.* B@ HD",8H@D44).

]H" B@F:,*>bb LJ>8P4b N@D@T@ &4*>", ,F:4 >"BD4<,D, & F:JR", B@:@<84 4>FHDJ<,>H"
0,:",< &ZN@*4H\ 42 F:@0>@6 B@:@FH4 4 4>FHDJ<,>H" &>JHD4 >, &4*"H\.
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12 %FB@<@("H,:\>Z, LJ>8P44 *:b @H:"*84 BD@(D"<<Z *,H":4

G,FHJ, @H:"*8, BD@(D"<<Z *,H":4 FB@F@$FH&J`H F:,*J`V4, LJ>8P44:
 – &ZB@:>,>4, B@ 8"*D"<,
 – JF8@D,>>Z6 BD@(@>,
 – &@2<@0>@FH4 2"8DZH4b 4
 – BD@(@> H,FH".
]H4 LJ>8P44 >, b&:b`HFb F"<@FH@bH,:\>Z<4 D,04<"<4, " @>4 BD,*FH"&:b`H F@$@6
JF:@&4b, &@2*,6FH&J`V4, >" &ZB@:>,>4, BD@(D"<<Z & "&H@<"H4R,F8@< D,04<,.

12.1 %ZB@:>,>4, B@ 8"*D"<

%ZB@:>,>4, B@ 8"*D"< &Z$4-
D",HFb B@ 8"DH4>8"< 4>*48"-
P44 AI9[G ?A+C!G?C!,
4:4 A?13O3a. ="0"& 8>@B-
8J %Y#?C! ;+=_, F:,*J,H
&Z$D"H\ BJ>8H <,>` F5 IE9?-
%3a, 2"H,< >"0"H\ 8>@B8J ?-
)3=?Q=Y5 7!)C. 

+F:4 4FB@:\2@&"H\ FH">@R>Z6
BJ:\H @B,D"H@D" NCT, F:,*J,H

&Z$D"H\ 8>@B8J .

%ZB@:>,>4, B@ 8"*D"< &@2-
<@0>@ & "&H@<"H4R,F8@< D,-
04<, 4 & D,04<, DJR>@(@ &&@*" *">>ZN. A@F:, &ZB@:>,>4b 8"0*@(@ 8"*D" @FH">@-
&4HFb JBD"&:,>4, 4 BD4<,H F@FH@b>4,  EG?A.
3F8:`R,>4,< b&:b,HFb, ,F:4 F:,*J`H *DJ( 2" *DJ(@< 8"*D" >"D,2">4b D,2\$Z G33,
4:4 2"BD@(D"<<4D@&">@ B@*"&:,>4, &ZB@:>,>4b B@ 8"*D"< BD4F&@,>4,< 2>"R,>4b

#3003=1. A@* *,6FH&4,< EG!CG  BD@*@:0",HFb @$D"$@H8".

12.2 IF8@D,>>Z6 BD@(@> (8"0*"b B@*"R" F J&,:4R,>>@6 F8@D@FH\`)

%8:`R"H,:\ IE7?C+==? *@FHJB,>  B@ 8"DH4>8"< 4>*48"P44 AI9[G ?A+C!G?C!,
4:4 A?13O3a. ="0"& 8>@B8J %Y#?C! ;+=_, F:,*J,H &Z$D"H\ BJ>8H <,>` F5 I-
E9?%3a, 2"H,< >"0"H\ 8>@B8J IE7?C+==?.

+F:4 4FB@:\2@&"H\ FH">@R>Z6 BJ:\H @B,D"H@D" NCT, F:,*J,H &Z$D"H\ 8>@B8J .

%@ &8:`R,>>@< F@FH@b>44 &8:`R"H,:b 8"0*@, *&40,>4, B@*"R4 F@&,DT",HFb F J&,-
:4R,>>@6 F8@D@FH\`, L48F4D@&">>@6 B"D"<,HD@<. 7"0*@, *&40,>4, F@&,DT",HFb
F B@*"R,6 & <4>JH>@6 D"2<,D>@FH4, >, 2"&4F4<@ @H H@(@, RH@ 2"BD@(D"<<4D@&">@ :4
F@FH@b>4, G94, 4:4 G95.
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7>@B8" IE7?C+==?  &8:`R",HFb @$ZR>@ H@:\8@ & 8"8@<-H@ DJR>@< D,04<,

& FH@bR,< F@FH@b>44 @F,6. ?$D"V"6H,F\ 2" 4>L@D<"P4,6 8 FHD@4H,:` FH">8".

12.3 KJ>8P4b FH">@8 2"8DZH

%8:`R"H,:\ EG!=?7 1!-
7CYG *@FHJB,>  B@ 8"DH4>-
8"< 4>*48"P44 AI9[G ?A+-
C!G?C!, 4:4 A?13O3a.
="0"& 8>@B8J %Y#?C! ;+-
=_, F:,*J,H &Z$D"H\ BJ>8H
<,>` F5 IE9?%3a, 2"H,< >"-
0"H\ 8>@B8J EG!=?7 1!-
7CYG.
 
+F:4 4FB@:\2@&"H\ FH">@R>Z6
BJ:\H @B,D"H@D" NCT, F:,*J,H

&Z$D"H\ 8>@B8J .

1"8DZH@, F@FH@b>4, FH">8"
@H<,R",HFb & 8-@< B@:, FH"HJF" @$V,(@ F@FH@b>4b  NC >"*B4F\` 1!7C.
%@ &8:`R,>>@< F@FH@b>44 8>@B84:
 – 4>H,DB@:bH@D@< >, &Z*".HFb F<,V,>4, >4 B@ @*>@6 @F4 F FH@D@>J 42<,D4H,:\>@6

F4FH,<Z, *":,,
 – >48"8@6 LJ>8P44 PLC >, &ZB@:>b,HFb.
KJ>8P44 FH">@8 2"8DZH 4 JF8@D,>>Z6 BD@(@> 8@<$4>4DJ,<Z, H@ ,FH\ @>4 <@(JH $ZH\
&8:`R,>Z 4 @*>@&D,<,>>@. 3>*48"P4,6 B@24P44 4 (D"L4R,F8@6 4>*48"P4,6
B@24P44 B@8"2"> BD@6*.>>Z6 BJH\. E8@D@FH\ D"&>" 2"BD@(D"<<4D@&">>@6 B@*"R,,
,F:4 &8:`R"H,:\ FJN@(@ $,(" &Z8:`R.>, *":,, J&,:4R,>>@6 F8@D@FH\`, ,F:4 &8:`R.>.
+F:4 &Z8:`R4H\ 8>@B8J EG!=?7 1!7CYG, H@(*" >" 4>*48"H@D, B@24P44 JBD"&:,-
>4b @BbH\ &4*>Z $J*JH <(>@&,>>Z, B@24P44 FJBB@DH".

L1"<,R">4,:

7>@B8" EG!=?7 1!7CYG  &8:`R",HFb @$ZR>@ H@:\8@ & 8"8@<-H@ DJR>@< D,-

04<,   & FH@bR,< F@FH@b>44 @F,6. ?$D"V"6H,F\ 2" 4>L@D<"P4,6 8 FHD@4H,:` FH">8".

12.4 AD@R4, &@2<@0>@FH4 2"8DZH4b

?BP4@>":\>@ <@(JH FH@bH\ >" D"FB@Db0,>4, 4 BD@R4,&@2<@0>@FH4 2"8DZH4b. ?>4
F:,*J`V4,:

1"8DZH4, LJ>8P44
]H@ @2>"R",H, RH@ JBD"&:,>4,< >, &ZB@:>b,HFb >48"8@6 LJ>8P44 (M, S, T, B 4 H.*.),
&Z*">>@6 *:b PLC.

+F:4 4FB@:\2@&"H\ FH">@R>Z6 BJ:\H @B,D"H@D" NCT, F:,*J,H &Z$D"H\ 8>@B8J .
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1"8DZH4, @F,6
?F4 <@(JH 2"8DZ&"H\Fb 4 @H*,:\>@. AD4 ̂ H@< 2"8DZH"b @F\(2"8DZHZ, @F4) >, B,D,<,-
V",HFb(>, B,D,<,V"`HFb), " @FH":\>Z, *".
%@2<@0>@FH4 D"2:4R>ZN LJ>8P46 4 2"8DZH4b @F,6 <@0>@ BD@42&@:\>@ 8@<$4>4D@-
&"H\. ;@0>@ B"D"::,:\>@ 2"8DZH\@*>J @F\, >"BD4<,D @F\ Z 4 LJ>8P44.

L1"<,R">4,:
1" 4>L@D<"P4,6 @ D"2:4R>ZN &@2<@0>@FHbN 2"8DZH4b @$D"V"6H,F\ 8 FHD@4H,:`
FH">8".

12.5 AD@(@> H,FH"

%8:`R"H,:\ G+EG  *@FHJB,>  B@ 8"DH4>8"< 4>*48"P44 AI9[G ?A+C!G?C!, 4:4

A?13O3a. ="0"& 8>@B8J %Y#?C! ;+=_ , F:,*J,H &Z$D"H\ BJ>8H <,>` F5

IE9?%3a, 2"H,< >"0"H\ 8>@B8J G+EG. 

+F:4 4FB@:\2@&"H\ FH">@R>Z6 BJ:\H @B,D"H@D" NCT, F:,*J,H &Z$D"H\ 8>@B8J .

E@FH@b>4, G+EG @H<,R",HFb & 8-@< B@:, FH"HJF" @$V,(@ F@FH@b>4b  NC >"*B4F\`
G+EG.

%@ &8:`R,>>@< F@FH@b>44 8>@B84:
 – 4>H,DB@:bH@D@< >, &Z*".HFb F<,V,>4, >4 B@ @*>@6 @F4 F FH@D@>J 42<,D4H,:\>@6

F4FH,<Z, *":,,
 – >48"8@6 LJ>8P44 PLC >, &ZB@:>b,HFb.
E@FH@b>4, G+EG 4FB@:\2J,HFb
*:b F4>H"8F4R,F8@6 4 (D"L4-
R,F8@6 BD@&,D84 BD@(D"<<.
AD4 ^H@< &ZB@:>,>4, BD@-
(D"<<Z (4>H,DB@:bP4b) (@D"2-
*@ $ZFHD,,, R,< BD4 @*>@&D,-
<,>>@ &8:`R,>>@< F@FH@b>44
EG!=?7 1!7CYG 4 IE7?-
C+==?. 3>*48"P4,6 B@24P44
4 (D"L4R,F8@6 4>*48"P4,6 B@-
24P44 B@8"2"> BD@6*.>>Z6
BJH\.

+F:4 &Z8:`R4H\ 8>@B8J  G+EG

, H@(*" >" 4>*48"H@D, B@-

24P44 JBD"&:,>4b @BbH\ &4*>Z $J*JH <(>@&,>>Z, B@24P44 FJBB@DH".

L1"<,R">4,:

7>@B8" G+EG  &8:`R",HFb @$ZR>@ H@:\8@ & 8"8@<-H@ DJR>@< D,04<,   & FH@bR,<

F@FH@b>44 @F,6. ?$D"V"6H,F\ 2" 4>L@D<"P4,6 8 FHD@4H,:` FH">8".
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13 AD,DZ&">4, 4 B,D,2"(DJ28" "&H@<"H4R,F8@(@ D,04<"

%@ <>@(4N F:JR"bN >,@$N@*4<@ BD,DZ&"H\ "&H@<"H4R,F846 D,04<, 2"H,< B@F:, BD,-
DZ&">4b BD@*@:0"H\ @$D"$@H8J. G"84<4 F:JR"b<4 <@(JH $ZH\ >"BD4<,D:
 – B@F:, B@FHJB:,>4b F@@$V,>4b @$ @T4$8"N @H B@*(@H@&4H,:b 8"*D@&, 4:4 @H PLC

>,@$N@*4<@ JFHD">4H\ @T4$8J, 2"H,< BD@*@:0"H\ @$D"$@H8J,
 – &@ &D,<b F>bH4b FHDJ084 B@b&4HFb >,@$N@*4<@FH\ & B@BD"&8, BD@(D"<<Z, >"BD4-

<,D 42-2" @B,R"H84 & BD@(D"<<,,
 – & F:JR", B@:@<84 4>FHDJ<,>H" >,@$N@*4<@ J*":4H\ F:@<">>Z6 4>FHDJ<,>H, 2"<,-

>4H\, 2"H,< >@&Z< 4>FHDJ<,>H@< 4 F >@&Z<4 2>"R,>4b<4 8@DD,8P44  BD@*@:-
0"H\ @$D"$@H8J,

 – & >,8@H@DZN B,D4@*"N @$D"$@H84 @H@6H4 @H 2"(@H@&84 4 @F<"HD4&"H\ D,2J:\H"H, 2"-
H,< &@2&D"H4&T4F\ BD@*@:0"H\ @$D"$@H8J,

 – ,F:4 &@ &D,<b @$D"$@H84 B@B"*",H BD,BbHFH&4, & N@* 4>FHDJ<,>H", >"BD4<,D *,D-
0"H,:\ 2"04<, ,(@ >J0>@ @$@6H4, 2"H,< BD@*@:0"H\ @$D"$@H8J,

 – ,F:4 >,@$N@*4<@ BD,8D"H4H\ D"$@HJ, >"BD4<,D B,D,DZ& & B@*"R, H@8", 2"H,< BD@-
*@:0"H\ @H H@R84 BD,DZ&">4b.

A,D,R4F:,>>Z, &ZT, F:JR"4 B@HD,$J`H @H @B,D"H@D" &<,T"H,:\FH&@ D"2:4R>@(@ N"-
D"8H,D". E B@<@V\` 42:@0,>>ZN 2*,F\ JF:J(, @$,FB,R4&",<ZN JBD"&:,>4,<, >J0>@
JFHD">4H\ @B4F">>ZN &ZT, BD@$:,<.

13.1 AD,DZ&">4, "&H@<"H4R,F8@(@ D,04<"

!&H@<"H4R,F846 D,04< BD4N@*4H & BD,D&">>@, F@FH@b>4, &@ &D,<b BD@(@>" &F:,*FH-
&4, F:,*J`V4N &<,T"H,:\FH&:
 – &@2>48>@&,>4, "&"D46>@(@ F@FH@b>4b, >"BD4<,D B@* *,6FH&4,< >"0"H4b 8>@B84

"&"D46>@(@ FH@B",

 – >"0"H4b 8>@B84 C+E+G , 4:4

 – F<,>" D,04<".
AD,D&">>@, F@FH@b>4, @H<,R",HFb >"*B4F\` AC+C & @8>, FH"HJF", B@8"2Z&"`V,< F@-
FH@b>4, D"$@HZ 3-(@ "&H@<"H4R,F8@(@ D,04<". % BD,D&">>@< F@FH@b>44 <@(JH BD@4F-
N@*4H\ <>@0,FH&" DJR>ZN &<,T"H,:\FH& & JBD":,>44, 8@H@DZ, BD4 B,D,2"(DJ28,
<@0>@ JR,FH\, 4:4 J*":4H\.

13.2 A,D,2"(DJ28" "&H@<"H4R,F8@(@ D,04<". ="F:,*FH&,>>Z, 4>L@D<"P44.

!&H@<"H4R,F846 D,04< 42 F@FH@b>4b AC+C <@0>@ &>@&\ 2"BJF8"H\ HD,<b FB@F@$"<4:
 – $,2 JF:@&46,

 – F JF:@&4,< 7!)C E=?%! , 4:4

 – F JF:@&4,< 7!)C =!1!) .

C"2>4P" <,0*J HD,<b FB@F@$"<4 B,D,2"(DJ284 2"8:`R",HFb & H@<, RH@ & B,D&@< F:J-
R",, ,F:4 @H@T:4 @H H@R84 BD,DZ&">4b, JBD"&:,>4, FH">@&4HFb & 8@>,R>J` H@R8J 8"*-
D", &@ &H@D@< F:JR", FH">@&4HFb & >"R":\>J` H@R8J BD,D&">>@(@ 8"*D" 4 F>@&" &ZB@:-
>b,H &,F\ 8"*D, " &@ HD,H\,< F:JR", F@&,DT",HFb @$D"H>@, *&40,>4, *@ H@R84 BD,DZ-
&">4b, 4 @HHJ*" BD@*@:0",H @$D"$@H8J.
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% BD,D&">>@< (AC+C) F@FH@b>44 "&H@<"H4R,F8@(@ D,04<" &F:,*FH&4, &Z*"R4 @*>@(@
8"*D", 4:4 BD@(@>" BD@(D"<<Z, &Z*,:.>>@6 *:b DJR>@(@ &&@*" *">>ZN, 42<,>b`HFb
>"F:,*FH&,>>Z, LJ>8P44, &FHD,R",<Z, & BD@(D"<<,. A@^H@<J, ,F:4 42 F@FH@b>4b

AC+C 2"BJF8",HFb @$D"$@H8" & "&H@<"H4R,F8@< D,04<,, 4 >"0"H\ EG!CG , J-

BD"&:,>4,< BD4<,HFb F@FH@b>4, EG?A 4 >"B4T,HFb F@@$V,>4,
%?EEG!=?%3G[ G KI=7O33? )

 ()=*"). ="0"& 8>@B8J <SHIFT> , 2"*".HFb &@BD@F

%?EEG!=?%3G[ G KI=7O33? =

(==>,H). E@@$V,>4b <@0>@ R,D,*@&"H\ 4FB@:\2@&">4,< 8>@B84 <SHIFT> . +F:4

>"0"H\ EG!CG , F@@H&,HFH&,>>@ H,8FHJ F@@$V,>4b &@FFH">"&:4&",HFb F@FH@b>4,

*@ 2"&,T4&">4b ()),4:4 >,H (=). ="0"& 8>@B8J C+E+G , J*":b,HFb F@@$V,>4,

4 @FH".HFb F@FH@b>4, AC+C.

%@FFH">"&:4&",<Z<4, 4:4 >, &@FFH">"&:4&",<Z<4 >"F:,*FH&,>>Z<4 4>L@D<"P4b<4
b&:b`HFb  F:,*J`V4,:
 – >"F:,*FH&,>>Z, 8@*Z G,
 – 2>"R,>4, F,
 – &Z2&">>Z, 8@DD,8P44: T__nn,
 – >"F:,*FH&,>>Z, B"D"<,HDZ F&,D:4:\>ZN P48:@& (>"R":\>Z6 JD@&,>\, JD@&,>\ R 4

H.*.),
A@F:, B,D,2"(DJ284 42 F@FH@b>4b AC+C &F,(*" JR4HZ&"`HFb 42<,>.>>Z, 2" ̂ H@ &D,<b
F<,V,>4b >J:,ZN H@R,8 2"(@H@&84 4 8@DD,8P44 4>FHDJ<,>H".
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13.3 #,2JF:@&>"b B,D,2"(DJ28" "&H@<"H4R,F8@(@ D,04<"

+F:4 "&H@<"H4R,F846 D,04< 42 F@FH@b>4b 2"&,T4&">4b (AC+C) $,2 JF:@&46 2"BJF8"-

,HFb >"0"H4,< EG!CG , JBD"&:,>4, FH">@&4HFb & 8@>,R>J` H@R8J BD,D&">>@(@

8"*D" 4 @HF`*" BD@*@:0",H @$D"$@H8J. G4B4R>Z<4 @$:"FHb<4 BD4<,>,>4b LJ>8P44
b&:b`HFb F:,*J`V4,:
 – B@F:, B@FHJB:,>4b F@@$V,>4b @$ @T4$8"N @H B@*(@H@&4H,:b 8"*D@&, 4:4 @H PLC

>,@$N@*4<@ JFHD">4H\ @T4$8J, 2"H,< BD@*@:0"H\ @$D"$@H8J,
 – &@ &D,<b @$D"$@H84 B@b&4HFb >,@$N@*4<@FH\ & B@BD"&8, B"D"<,HD@& D,2">4b, >"-

BD4<,D DJR>Z< &&@*@< *">>ZN >"*@ 2"<,>4H\R4F:@ @$@D@H@& TB4>*,:b (S),
4:4 B@*"RJ (F), 2"H,< BD@*@:0"H\ @$D"$@H8J,

 – & BD@FHZN F:JR"bN $,2 B@BD"&84 BD@(D"<<Z *,H":4 0,:",< 42<,>4H\ *">>Z, 8@-
>,R>@6 H@R84, 4:4 D"2<,D@&,

 – ,F:4 &@ &D,<b @$D"$@H84 B@B"*",H BD,BbHFH&4, & N@* 4>FHDJ<,>H", ,(@ >J0>@ @$@6-
H4, 2"H,< BD@*@:0"H\ @$D"$@H8J.

AD,DZ&">4, BD@FHZN *&40,>46

1-6 F:JR"6: & F@FH@b>44 G40 BD,D&"H\ B"D"::,:\>@, @F4 *&40,>4,
C"FF<@HD4< F:,*J`V4, @$D"2P@&Z, BD@(D"<<Z:
1-b AD@(D"<<":
...
N60 G90 G0 X20 Z0
N70 X120
N80 Z–30
...

2-b AD@(D"<<":
...
N60 G90 G0 X20 Z0
N70 G91 X100
N80 Z–30
...

1-b 4 2-b BD@(D"<<" *&40,HFb B@ H@6 0, HD",8H@-
D44, BD@FH@ @*>" 2"B4F">" "$F@:`H>@6 2"*"R,6
*">>ZN, " *DJ("b - 4>8D,<,>H>@6. %<,T"H,:\FH&@
F@&,DT",HFb & 8"*D, N70. % H@R8, X=60, Z=0 @FH"-
>@&4< *&40,>4,, &ZN@*4< 42 "&H@<"H4R,F8@(@ D,-
04<", 4 &DJR>J`, DJR>Z< BD4&@*@< B,D,<,V",<
FJBB@DHZ & H@R8J X=80, Z=20. +F:4 B@F:, ̂ H@(@ &,D-
>JH\Fb & "&H@<"H4R,F846 D,04<, >"0"& EG!CG, 2"-
&,DT",HFb 2"BD@(D"<<4D@&">>@, & 8"*D,  N70 *&4-
0,>4,. ?F\ X B,D,<,V",HFb & H@R8J X=120 F 2"BD@-
(D"<<4D@&">>@6 B@24P4,6, N@H\ "$F@:`H>@6 2"*"-
R,6 *">>ZN (1-b BD@(D"<<") 2"B4F">" BD@(D"<<",
N@H\ 4>8D,<,>H>@6 2"*"R,6 *">>ZN  (2-b BD@(D"<<"). ?F\ Z >, B,D,<,V",HFb & 8"*D,
N70, >" 2"BD@(D"<<4D@&">>J` B,D&@>"R":\>J` HD",8H@D4` &,D>.HFb H@:\8@ & 8"*D,
N80, (*, 2"BD@(D"<<4D@&">@ *&40,>4, Z. +F:4 & >,F8@:\84N 8"*D"N *DJ( 2" *DJ(@<
>,H FFZ:84 >" @F\ Z, @F\ Z &,D>.HFb >" HD",8H@D4` H@:\8@ & H@< 8"*D,, & 8@H@D@< 8"*-
D, F@&,DT4:"F\ FFZ:8" B@ "*D,FJ Z.
A@*@$>Z< @$D"2@< F@&,DT",HFb *&40,>4,, ,F:4 & D,04<, B@ 8"*D"< & >"R":\>@6
H@R8, 8"*D" N70 &ZN@*4H\ 42 "&H@<"H4R,F8@(@ D,04<", DJR>Z< BD4&@*@< @H@*&4-
>JH\Fb, 2"H,< B@F:, &@2&D"V,>4b >"0"H\ EG!CG.
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2 -6 F:JR"6: & F@FH@b>44 G40 BD,D&"H\ 8@FJ` BDb<J`
C"FF<@HD4< F:,*J`V4, @$D"2P@&Z, BD@(D"<<Z:
1-b AD@(D"<<":
...
N40 G90 G0 X20 Z–10
N50 X80 Z–60
N60 Z–85
...

2-b AD@(D"<<":
...
N40 G90 G0 X20 Z–10
N50 G91 X60 Z–50
N60 Z–25
...

1-b 4 2-b BD@(D"<<" *&40,HFb B@ H@6 0,
HD",8H@D44, BD@FH@ @*>" 2"B4F">" "$F@-
:`H>@6 2"*"R,6 *">>ZN, " *DJ("b - 4>8-
D,<,>H>@6. %<,T"H,:\FH&@ F@&,DT",HFb
& 8"*D, N50. % H@R8, X=44, Z=–30 @FH">@-
&4< *&40,>4,, &ZN@*4< 42 "&H@<"H4R,F-
8@(@ D,04<", 4 &DJR>J`, DJR>Z< BD4&@-
*@< B,D,<,V",< FJBB@DHZ & H@R8J
X=110, Z=–30. +F:4 B@F:, ̂ H@(@ &,D>JH\-
Fb & "&H@<"H4R,F846 D,04<, >"0"&
EG!CG, 2"&,DT",HFb 2"BD@(D"<<4D@&">-
>@, & 8"*D, N50 *&40,>4,. 3FN@*b 42 <(>@&,>>@(@ B@:@0,>4b @F4 X 4 Y, & *@:\ 8@F@6
BDb<@6 *&40,HFb & H@R8J X=80, Z=–60 F 2"BD@(D"<<4D@&">>@6 B@24P4,6, N@H\ "$F@-
:`H>@6 2"*"R,6 *">>ZN (1-b BD@(D"<<") 2"B4F">" BD@(D"<<", N@H\ 4>8D,<,>H>@6 2"-
*"R,6 *">>ZN  (2-b BD@(D"<<").
A@*@$>Z< @$D"2@< F@&,DT",HFb *&40,>4,, ,F:4 & D,04<, B@ 8"*D"< & >"R":\>@6
H@R8, 8"*D" N50 &ZN@*4H\ 42 "&H@<"H4R,F8@(@ D,04<", DJR>Z< BD4&@*@< @H@*&4-
>JH\Fb, 2"H,< B@F:, &@2&D"V,>4b >"0"H\ EG!CG.

AD,DZ&">4, F&,D:4:\>ZN P48:@&

C"FF<@HD4< F:,*J`V46 P48::
...
G17 G90 G81 X100 Y70 Z–60 R2 F200
...
E H@R84 2D,>4b BD,DZ&">4b F&,D:4:\>Z6 P48: F@FH@4H 42 3-N R"FH4R>ZN 8"*D@&:
1. R"FH. 8"*D: 4>*,8F"P4b B@ &Z$D">>@6 B:@F8@FH4. ]H@ R"FH4R>Z6 8"*D FR4H"-

,HFb JBD"&:,>4,< F H@R84 2D,>4b BD,DZ&">4b H"84< 8"*D@<, (*,
2"BD@(D"<<4D@&">" H@:\8@ @*>", 4:4 *&, 8@@D*4>"HZ (& >"T,<
BD4<,D, X 4 Y): G0  X100 Y70

2. R"FH. 8"*D: 4>*,8F"P4b & H@R8J R. ]H@ R"FH4R>Z6 8"*D F H@R84 2D,>4b BD,DZ-
&">4b FR4H",HFb 4>*,8F"P4,6 & *@:\ @*>@6 @F4. % >"T,< BD4<,D,
@F\ Z B,D,<,V",HFb >" 2"*">>@, B@ "*D,FJ R 2>"R,>4,: G0 Z2

3. R"FH. 8"*D: F&,D:,>4, 4 @H&@* & >"R":\>J` H@R8J (G98), 4:4 & H@R8J R (G99).
1>"R4H, & ̂ H@< F:JR", 8@>,R>"b H@R8" R"FH4R>@(@ 8"*D" b&:b,HFb
>"R":\>@6 H@R8@6, 4:4 H@R8" R.

% 8@>P, &F,N HD.N R"FH4R>ZN 8"*D"N & D,04<, B@ 8"*D"< @FH">@4HFb JBD"&:,>4,.
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3-6 F:JR"6: BD,D&"H\ F&,D:4:\>Z6 P48: &@ &D,<b 4>*,8F"P44 B@ &Z*,:.>>@6 B:@F8@F-
H4 
+F:4 & P48:,, F@(:"F>@ @$D"2P@&@<J BD4<,DJ, BD,DZ&",HFb *&40,>4, &@ &D,<b B,D,-
<,V,>4b & H@R8J F B@24P4,6 X=100, Y=70, 2"H,< @HN@*4H\ DJR>Z< BD4&@*@<, B@F:,
&@2&D"V,>4b & "&H@<"H4R,F846 D,04< 4 >"0"H4b EG!CG *&40,>4, F@&,DT",HFb B@
2-<J F:JR"`, H@ ,FH\ @F4 B,D,<,V"`HFb & H@R8J X100 Y70.
+F:4 B@ &Z*,:.>>@6 B:@F8@FH4 >, 2"BD@(D"<<4D@&"> "*D,F 8"8@6-H@ @F4 (>"BD4<,D
Y) 4 F@&,DT4:@F\ B,D,<,V,>4, 4 & ^H@< >"BD"&:,>44, 4:4 F@&,DT4:@F\ B,D,<,V,-
>4, 4 B@ @F4 Z, *&40,>4, <@0>@ &@2&,FH4 8 1-<J F:JR"`, H@ ,FH\ FJBB@DHZ >, $J*JH
B,D,<,V"H\Fb >4 B@ @F4 Y, >4 B@ @F4 Z B@F:, EG!CG.

4-6 F:JR"6: BD,D&"H\ F&,D:4:\>Z6 P48: &@ &D,<b 4>*,8F"P44 & H@R8J R
+F:4 & BD4&,*,>>@< &ZT, BD4<,D, BD,D&"H\ P48: &@ &D,<b 4>*,8F"P44 >" 8@@D*4>"-
HJ  R=2 B@ @F4 Z 4 &DJR>J` @HN@*4H\, B@F:, &@2&D"V,>4b & "&JH@<"H4R,F846 D,04<
4 >"0"H4b EG!CG FJBB@DH B,D,<,V",HFb B@ 1-<J F:JR"` & H@R8J R=2 B@ @F4 Z.
+F:4 &@ &D,<b DJR>@(@ BD4&@*" F@&,DT4:@F\ B,D,<,V,>4, 4 B@ @F4 X, Y, B@F:, &@2-
&D"V,>4b & "&JH@<"H4R,F846 D,04< 4 >"0"H4b EG!CG >, BD@4FN@*4H &@2&D"V,>4,
B@ @F4 X, Y. G"84< @$D"2@< 8@@D*4>"H" X, Y @H&,DFH4b <@0,H $ZH\ 42<,>.> @B,D"H@-
D@< 4 &@ &D,<b @$D"$@H84 DJR>Z< &<,T"H,:\FH&@<.

5-6 F:JR"6: BD,D&"H\ F&,D:4:\>Z6 P48: &@ &D,<b F&,D:4:\>@6 @B,D"P44
+F:4 F&,D:4:\>Z6 P48: BD,D&"H\ &@ &D,-
<b F&,D:4:\>@6 @B,D"P44, B@F:, B,D,2"-
(DJ284 F B@<@V\`  EG!CG F@&,DT",HFb
B,D,<,V,>4, >" >"R":\>Z6 JD@&,>\ &
F@FH@b>44  G98, *":,, >" JD@&,>\ R & F@-
FH@b>44 G99. 1"H,< &ZB@:>,>4,< F:,*J-
`V,(@ 8"*D" BD@*@:0",HFb @$D"$@H8".
+F:4 & P48:, 2"BD@(D"<<4D@&">@ R4F:@
B@&H@D,>46 4 BD,D&">" >, B@F:,*>bb @-
B,D"P4b F&,D:,>4b, B@F:, &@2&D"V,>4b
>" >"R":\>Z6 JD@&,>\, 4:4 >" JD@&,>\ R,
@$D"$@H8" BD@*@:0",HFb 4>*,8F"P4,6
>"* F:,*J`V,, @H&,DFH4,.
E JR.H@< 42:@0,>>ZN &ZT,, <@0>@
*&@b8@ &<,T"H\Fb  F&,D:4:\>J`
@B,D"P4`.

+F:4 @B,D"H@D &@ &D,<b @H&@*" F&,D:"
2"<,R",H, RH@ >"BD4<,D BD4 BD@N@*>@(@
@H&,DFH44 4>FHDJ<,>H@< >, BD@F&,D:,>"
2"(@H@&8", F B@<@V\`  EG?A &ZN@*4H &
8"8@6-H@ DJR>@6 D,04< 4 DJR>Z< BD4-
&@*@< &ZB@:>b,H @B,D"P4`. A@F:, &@2-
&D"V,>4b & "&H@<"H4R,F846 D,04< 4
>"0"H4b EG!CG JBD"&:,>4,< @H&@*4HFb
4>FHDJ<,>H 4 BD@*@:0",HFb @$D"$@H8".
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+F:4 @B,D"H@D ,V. B,D,* *@FH40,>4,< H@R84 @F>@&">4b @FH">@&4H F&,D:,>4, 4 & DJR-
>@< D,04<, @H&@*4H 4>FHDJ<,>H 42 @H&,DFH4b, 2"H,< &@2&D"V",HFb & "&H@<"H4R,F846
D,04<, B@F:, >"0"H4b EG!CG 4>FHDJ<,>H B,D,<,V",HFb & >"R":\>Z6 JD@&,>\, 4:4
>" JD@&,>\ R 4 @HHJ*"  BD@*@:0",HFb @$D"$@H8". ]H4< &<,T"H,:\FH&@< <@0>@ F@&,D-
T4H\ DJR>J` 8@DD,8P4` (:J$4>Z @H&,DFH4b.

AD,DZ&">4, BD@F:,04&">4b B@ 8@>HJDJ

AD4&,*,>>Z, >40, F:JR"4 @H>@FbHFb 8 @Fb<, :,0"V4N & &Z$D">>@6 B:@F8@FH4, &@
&8:`R,>>@< F@FH@b>44 BD@F:,04&">4b B@ 8@>HJDJ. 7 BD,DZ&">4` B,D,<,V,>46 @-
F,6 &>, &Z$D">>@6 B:@F8@FH4 @H>@FbHFb F:JR"4 BD,DZ&">4b & F@FH@b>44 G40.

6-6 F:JR"6: BD,D&"H\ BDb<J`, B"D"::,:\>J` @F4 & F@FH@b>44 G41, 4:4 G42
C"FF<@HD4< F:,*J`V4, *&" LD"(<,>H" BD@(D"<<Z:
1-b BD@(D"<<"
G41 G18 G90 G1...
...
N80 X40
N90 Z-30
...

2-b BD@(D"<<"
G41 G18 G91 G1...
...
N80 X45
N90 Z-20
...

?$, BD@(D"<<" @B4FZ&",H @*>J 4 HJ 0,
HD",8H@D4`, >@ D"2>4P" & H@<, RH@ B,D-
&"b BD@(D"<<" F@*,D04H "$F@:`H>Z,
FFZ:84, " &H@D"b - 4>8D,<,>H>Z,. +F:4
BD,D&"H\ @$D"$@H8J & H@R8, X=20, Z=-10,
&ZN@*4H\ 42 "&H@<"H4R,F8@(@ D,04<",
DJR>Z< BD4&@*@< @HN@*4H\, 2"H,< B@F:,
&@2&D"V,>4b & "&H@<"H4R,F846 D,04<
>"0"H\ EG!CG,@$, @F4, JR"&FH&J`V4, &
BD@F:,04&">44 B@ 8@>HJDJ B,D,<,V",H-
Fb & 2"BD@(D"<<4D@&">>J` 8@>,R>J`
H@R8J, F@(:"F>@ D4FJ>8J. )&40,>4, >,
2"&4F4H @H H@(@, RH@ HD",8H@D4b $Z:" 2"-
BD@(D"<<4D@&">" 4>8D,<,>H>@, 4:4 "$F@:`H>@. +F:4 & BD4&,*,>>@< &ZT, BD4<,D,
F@&,DT",HFb B,D,<,V,>4, &DJR>J` 4 BD@R,6 @F\`, B@ ̂ H@6 @F4 >, F@&,DT",HFb B,D,-
<,V,>4, B@F:, >"0"H4b EG!CG, F@(:"F>@ @B4F">>Z< &Fb24 F 1-Z< F:JR",<. +F:4 &
D,04<, B@ 8"*D"< & >"R":, 8"*D" N80 & F@FH@b>44 EG?A 2"&,F4H\ "&H@<"H4R,F8@,
&ZB@:>,>4,, B@F:, &@2&D"V,>4b 4 >"0"H4b EG!CG HD",8H@D4b 4>FHDJ<,>H" D"FFR4-
HZ&",HFb &>@&\, >" B@*@$4, &ZT, 42:@0,>>Z<. +F:4 2" ̂ H@ &D,<b $Z:@ 42<,>,>@ 2>"-
R,>4, 8@DD,8P44 D"*4JF" 4>FHDJ<,>H", F>bH4, FHDJ084 BD@*@:0",HFb F JR.H@< >@&@6
8@DD,8P44.

7-6 F:JR"6: BD,D&"H\ 8@FJ` BDb<J` & F@FH@b>44 G41, 4:4 G42
+F:4 & N@*, BD@F:,04&">4b B@ 8@>HJDJ BD,D&"H\ "&H@<"H4R,F846 D,04< &@ &D,<b 4>-
H,DB@:bP44 8@F@6 BDb<@6, B@F:, &@2&D"V,>4b 4 >"0"H4b EG!CG HD",8H@D4b 4>FHDJ-
<,>H" D"FFR4HZ&",HFb &>@&\, F@(:"F>@ 42:@0,>>Z< & 6-@< BJ>8H,.
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8-6 F:JR"6: BD,D&"H\ @8DJ0>@FH\& F@FH@b>44 G41,4:4 G42
+F:4 &@ &8:`R,>>@< F@FH@b>44 BD@F:,-
04&">4b B@ 8@>HJDJ &@ &D,<b 4>H,DB@-
:bP44 @8DJ0>@FH4 &ZN@*4H\ 42 "&H@<"-
H4R,F8@(@ D,04<" DJR>Z< BD4&@*@< @H-
&@*4H\ @F4, B@F:, &@2&D"V,>4b & "&H@-
<"H4R,F846 D,04< 4 >"0"H4b EG!CG
4>FHDJ<,>H BD4$:40",HFb & *@:\ @-
8DJ0>@FH4 B,D,<,>>@(@ D"*4JF" 8 8@-
>,R>@6 B@24P44, 2"BD@(D"<<4D@&">>@6
& 8"*D,. O,>HD @8DJ0>@FH4 B,D,<,>>@(@
D"*4JF" F@&B"*",H F P,>HD@< 2"BD@(D"<-
<4D@&">>@6  @8DJ0>@FH4. ="R":\>Z6
D"*4JF @B,D*,:b,HFb D"FFH@b>4,<
P,>HD" @8DJ0>@FH4 @H <(>@&,>>@6 B@24P44 4>FHDJ<,>H". C"*4JF 8@>,R>@6 H@R84
@8DJ0>@FH4 F@&B"*",H F 2"BD@(D"<<4D@&">>Z< D"*4JF@< 8@>,R>@6 H@R84.
% H@< F:JR",, ,F:4 DJR>Z< BD4&@*@< F@-
&,DT",HFb B,D,<,V,>4, & H"8J` H@R8J,
8@H@D"b B@ D4FJ>8J >"N@*4HFb B@ :,&@6
FH@D@>, @H BDb<@6, F@,*4>b`V,6 P,>HD
@8DJ0>@FH4 4 ,. 8@>,R>J` H@R8J, JBD"&-
:,>4, B@FHJB",H H@0, F@(:"F>@ &ZT, @-
B4F">>Z<. ?*>"8@ BD4 ̂ H@< J(:@&"b *J-
(" 8DJ(@&@6 HD",8H@D44 B,D,<,>>@(@ D"-
*4JF"  42-2" >"BD"&:,>4b G03 $J*,H F@-
(:"F>@ D4FJ>8J B@RH4 360°.
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13.4 1"BJF8 "&H@<"H4R,F8@(@ D,04<" F JF:@&4,< 7!)C E=?%!

+F:4 B@F:, &@2&D"V,>4b & "&H@<"H4R,F846 D,04< &8:`R4H\ JF:@&4, 7!)C E=?%!

, 4 H"8 >"0"H\ EG!CG , JBD"&:,>4, FH">@&4HFb & >"R":\>J` H@R8J BD,D&">-

>@(@ 8"*D" 4 @HF`*" BD@*@:0",H @$D"$@H8J, H@ ,FH\ F>@&" &ZB@:>b,H BD,D&">>Z6
8"*D. ]H" LJ>8P4b F:J04H H4B4R>@ *:b B,D,2"(DJ284 B@F:, B@:@<84 4>FHDJ<,>H".
A@F:, 2"<,>Z 4>FHDJ<,>H" <@0>@ 42<,>4H\ 2>"R,>4b F<,V,>4b >J:,&ZN H@R,8,
4/4:4 8@DD,8P44 4>FHDJ<,>H". A@F:, EG!CG F >@&Z<4 2>"R,>4b<4 F<,V,>4b 8@@D-
*4>"H 4 8@DD,8P44 4>FHDJ<,>H" F@&,DT",HFb B,D,N@* @H >"R":\>J` H@R8J BD,D&">>@-
(@ 8"*D".

+(@ &8:`R"H,:\ <@0>@ &Z$D"H\ B@ 8"DH4>8"< 4>*48"P44 AI9[G ?A+C!G?C!, 4:4
A?13O3a. ="0"& 8>@B8J %Y#?C! ;+=_ F:,*J,H &Z$D"H\ BJ>8H <,>` F5 IE9?-
%3a, 2"H,< >"0"H\ &8:`R"H,:\ F5 7!)C E=?%!. A@F:, ̂ H@(@ &ZB@:>,>4, BD@(D"<<Z
BD@*@:0",HFb F@(:"F>@ @B4F">>Z< >40, F:JR"b<.

+F:4 4FB@:\2@&"H\ FH">@R>Z6 BJ:\H @B,D"H@D" NCT, F:,*J,H &Z$D"H\ 8>@B8J .

13.4.1 %@2&D"V,>4, & >"R":\>J` H@R8J 8"*D" DJR>Z< BD4&@*@<

% BD,D&">>@< F@FH@b>44 (AC+C) "&H@<"H4RF,8@(@ D,04<" & :`$@< D,04<, DJR>@(@
BD4&@*" (CIQ=?5 C+/3;, )3E7C+G!, ;!M?%3Q?7) <@0>@ &8:`R4H\ &8:`R"-

H,:\ 7!)C E=?%! . %8:`R4& &8:`R"H,:\, >" 4>*48"H@D, ?EG!G?7 N@*" &ZB4-

T,HFb D"FFH@b>4,, >,@$N@*4<@, *:b &@2&D"V,>4b B@ @Fb<. ?F4 B,D,<,V",<Z >,BD,-
DZ&>@ & :`$@, >"BD"&:,>4, (+/–) *@ H@6 H@R84, B@8" 2>"R,>4b @FH"H8" N@*" $J*,H
D"&>@ 0. A,D,<,V.>>"b @F\ "&H@<"H4R,F84 2"<,*:b,HFb 4 @FH">@&4HFb & H@R8,
&@2&D"V,>4b. 1"H,< ^HJ @F\ J0, >,:\2b F*&4>JH\ 42 ^H@6 B@24P44, :4T\ ,F:4

&Z8:`R4H\ JF:@&4, 7!)C E=?%! .

=,H >,@$N@*4<@FH4 &B@:>@FH\` FH">@&4H\Fb & H@R8J &@2&D"V,>4b, " B,D,N@*b & "&H@-

<"H4R,F846 D,04< B@* *,6FH&4,< EG!CG  <@0>@ BD@*@:0"H\ &@2&D"V,>4,. E

B@<@V\` ̂ H@6 LJ>8P44 <@0>@ &@2&D"V"H\Fb >"2"* & >"R":\>J` H@R8J 8"*D" B@ 0,-
:",<@6 BJH4, @$N@*b &@2<@0>Z, BD,BbHFH&4b.

13.4.2 %@2&D"V,>4, & >"R":\>J` H@R8J 8"*D" & "&H@<"H4R,F8@< D,04<,

% "&H@<"H4R,F8@< D,04<,, &@ &8:`R.>>@< F@FH@b>44 JF:@&4b 7!)C E=?%! 

B@* *,6FH&4,< EG!CG  & *@:\ BDb<@6, B,D,<,V"b @*>@&D,<,>>@ &F, @F4 BD@4F-

N@*4H &@2&D"V,>4, & >"R":\>J` H@R8J 8"*D".  +F:4 B@ N@*J &@2&D"V,>4b 2"<,R",<

BD,BbHFH&4,, F B@<@V\` EG?A  F:,*J,H BD,8D"H4H\ *&40,>4,. A@F:, ̂ H@(@ &Z-

N@*b & @*4> 42 DJR>ZN D,04<@&, &DJR>J` >"*@ BD@*@:0"H\ &@2&D"V,>4,.
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13.4.3 E:JR"4 &@2&D"V,>4b BD4 JF:@&44 7!)C E=?%!

%@2&D"V,>4, & >"R":\>J` H@R8J 8"*D" B@F:, BD,DZ&">4b BD@FH@(@ 8"*D" *&40,>4b

1-6 F:JR"6: BD,DZ&">4, 4 B,D,2"(DJ28" 4>H,DB@:bP44 BDb<@6 & F@FH@b>44 G40
C4FJ>@8 B@8"2Z&",H H@H F:J-
R"6, 8@(*" BD,DZ&",< 4>H,D-
B@:bP4` BDb<@6 & B:@F8@FH4
X, Z, &ZN@*4< & @*4> 42 DJR-
>ZN D,04<@& 4 F@&,DT",<
B,D,<,V,>4, & *@:\ @$,4N @-
F,6. +F:4 B@F:, ^H@(@ &@2&D"
V"H\ & "&H@<"H4R,F846 D,-
04<, 4 B@F:, &8:`R,>4b JF:@

&4b 7!)C E=?%!  >"-

0"H\ EG!CG, 4:4 & @*>@< 42
DJR>ZN D,04<@& F@&,DT",<
B,D,<,V,>4, &@ &8:`R,>>@< F@FH@b>44 &8:`R"H,:b 7!)C E=?%!, JBD"&:,>4, FH"-
>@&4HFb & >"R":\>J` H@R8J 8"*D".
% &@2&D"V,>44 JR"&FH&J`H &F, @F4, 2>"R4H 4 >, 2"BD@(D"<<4D@&">>Z, & BD,D&">>@<
8"*D, @F4.

+F:4 42<,>4:4 8@D-
D,8P4` B@ 8"8@6-H@
@F4, 8"8 >"BD4<,D >"
>"T,< D4FJ>8, &
*@:\ @F4 X, 4:4 42<,-
>4H\ F<,V,>4, >J:,-
&@6 H@R84, &@2&D"V,-
>4, & B@24P4` X,
*,6FH&J`VJ` & >"-
R":\>@6 H@R8, 8"*D",
BD@4FN@*4H F JR.H@< >@&@6 8@DD,8P44, 4:4 F<,V,>4b >J:,&@6 H@R84. (=" >"T,< D4-
FJ>8, BD,*B@:@(":4, RH@ & BD,D&">>@< 8"*D, B@ @F4 X B,D,<,V,>4, >, 2"BD@(D"<<4-
D@&">@).

%@2&D"V,>4, & >"R":\>J` H@R8J 8"*D" B@F:, BD,DZ&">4b F&,D:4:\>ZN P48:@&

C"FF<@HD4< F:,*J`V46 P48::
...
G0 X50 Y20 Z10
G17 G90 G81 X100 Y70 Z–60 R2 F200
...

P48: F&,D:,>4b, B,D,2"(DJ0,>>Z6 BD4 JF:@&44 7!)C E=?%!  F@FH@4H 42 3-N

R"FH4R>ZN 8"*D@&:
1. R"FH. 8"*D: 4>*,8F"P4b B@ &Z$D">>@6 B:@F8@FH4. % ^H@< R"FH4R>@< 8"*D,

8@@D*4>"HZ >"R":\>@6 H@R84  X=50, Y=20, Z=10.
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2. R"FH. 8"*D: 4>*,8F"P4b & H@R8J R. % ^H@< R"FH4R>@< 8"*D, 8@@D*4>"HZ >"-
R":\>@6 H@R84 X=100, Y=70, Z=10.

3. R"FH. 8"*D: F&,D:,>4, 4 @H&@* & >"R":\>J` H@R8J (G98), 4:4 & H@R8J R (G99).
% ^H@< R"FH4R>@< 8"*D, 8@@D*4>"HZ >"R":\>@6 H@R84 X=100,
Y=70, Z=2.

% 8@>P, &F,N HD.N R"FH4R>ZN 8"*D@& F@&,DT",HFb @FH">@&8" JBD"&:,>4,< & D,04<,
B@ 8"*D"<. +F:4 P48: F&,D:,>4b 2"BD@(D"<<4D@&"> R4F:@< B@&H@D,>4b L, J8"2">>Z,
&ZT, R"FH4R>Z, 8"*DZ B@&H@Db`HFb.

2-6 F:JR"6: BD,DZ&">4, 4 B,D,2"(DJ28" F&,D:4:\>@(@ P48:" &@ &D,<b 4>*,8F"P44 B@
&Z*,:.>>@6 B:@F8@FH4
+F:4 & P48:, @$D"2P@&@(@ BD4<,D" BD,D&"H\ *&40,>4, &@ &D,<b F@&,DT,>4b B,D,<,-

V,>4b  & H@R8J F B@24P4,6 X=100, Y=70, 4 F JF:@&4,< 7!)C E=?%!  FH">@&4H\-

Fb & >"R":\>J` H@R8J 8"*D" (F@(:"F>@ @$D"2P@&@<J BD4<,DJ &ZT, >" 8@@D*4>"HZ
X=50, Y=20, Z=10) *&40,>4, <@0>@ &@2&,FH4 8 1-<J F:JR"`.

3-6 F:JR"6: BD,DZ&">4, 4 B,D,2"(DJ28" F&,D:4:\>@(@ P48:" &@ &D,<b 4>*,8F"P44 &
H@R8J R
+F:4 P48: F&,D:,>4b BD,D&"H\ & BD4<,D, &ZT, &@ &D,<b 4>*,8F"P44 >" 8@@D*4>"HZ

R=2 B@ @F4 Z, 4 F JF:@&4,< 7!)C E=?%!  FH">@&4H\Fb & >"R":\>J` H@R8J 8"*D"

(F@(:"F>@ @$D"2P@&@<J BD4<,DJ &ZT, >" 8@@D*4>"HZ X=100, Y=70, Z=10) *&40,>4,
<@0>@ @BbH\ &@2&,FH4 8 1-<J F:JR"`.

4-6 F:JR"6: BD,DZ&">4, 4 B,D,2"(DJ28" F&,D:4:\>@(@ P48:" &@ &D,<b F&,D:4:\>@6 @-
B,D"P44 
+F:4 P48: F&,D:,>4b BD,D&"H\ &@ &D,<b
F&,D:4:\>@6 @B,D"P44, 4 F JF:@&4,<

7!)C E=?%!  FH">@&4H\Fb & >"-

R":\>J` H@R8J 8"*D" (F@(:"F>@ @$D"2P@-
&@<J BD4<,DJ &ZT, >" 8@@D*4>"HZ
X=100, Y=70, Z=2) B@F:, EG!CG @BbH\
<@0>@ BD@*@:0"H\ F&,D:4:\>J` @B,D"-
P4`.
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%@2&D"V,>4, & >"R":\>J` H@R8J 8"*D" B@F:, BD,DZ&">4b BD@F:,04&">4b B@ 8@>HJ-
DJ

A,D,R4F:,>>Z, >40, F:JR"4 @H>@FbHFb 8 @Fb<, :,0"V4< B@ &Z$D">>@6 B:@F8@FH4
&@ &8:`R,>>@< F@FH@b>44 BD@F:,04&">4b B@ 8@>HJDJ. ):b BD,DZ&">4b 4 B,D,2"(DJ2-
8, *&40,>4, @F,6, :,0"V4N &>, &Z$D">>@6 B:@F8@FH4, BD4<,>b`HFb F:JR"4, @B4F">-
>Z, *:b F@FH@b>4b G40.

5-6 F:JR"6: %@2&D"V,>4, & >"R":\>J` H@R8J 8"*D" BD4 @$N@*, &>,T>4N J(:@& &@ &D,-
<b BD@F:,04&">4b B@ 8@>HJDJ
A@* *,6FH&4,< JF:@&4b

7!)C E=?%! , 4F-

N@* F@&,DT",HFb 42 &,8-
H@D" 8@DD,8P44, &ZN@-
*bV,(@ & >"R":\>J`
H@R8J BD,D&">>@(@ 8"*-
D", *:4>J 8@H@D@(@ J-
<>@0",HFb >" *:4>J D"-
*4JF" >@&@(@ 4>FHDJ-
<,>H" 4 *,:4HFb >" *:4-
>J FH"D@(@:

A@F:, ̂ H@(@ @$D"$@H8" BD@*@:0",HFb B@ HD",8H@D44, B,D,FR4H">>@6 B@ >@&@<J 2>"R,-
>4` 8@DD,8P44.
AD4 &@2&D"V,>44 & >"R":\>J` H@R8J 8"*D" BD@4FN@*4H &@2&D"V,>4, JBD"&:,>4,< B@
&F,< @Fb<.

6-6 F:JR"6: %@2&D"V,-
>4, & >"R":\>J` H@R8J
8"*D" BD4 @$D"$@H8,
&>JHD,>>4N J(:@& &@
&D,<b BD@F:,04&">4b
B@ 8@>HJDJ
AD4 @$D"$@H8, &>JHD,>
>4N J(:@& &@ &8*`R,>-
>@< F@FH@b>44 JF:@&4b

7!)C E=?%! 

BD@4FN@*4H H@ 0, F"<@,,
8"8 4 & F:JR", &>,T>4N
J(:@&. ?*>"8@ BD4 ̂ H@<,
8"8 ^H@ &@*>@ 4 >" D4-
FJ>8,, ,F:4  @*>" 42 8D4-
&ZN b&:b,HFb 8D4&@6
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&H@D@(@ B@Db*8" (@8DJ0>@FH\), H@(*" BD@4FN@*4H &D,2">4, & <"H,D4":. 32$,0"H\ ̂ H@-
(@ <@0>@ H"84< @$D"2@<, RH@ 4>FHDJ<,>H >, *@&@*4HFb  &B@:>@FH\` >"2"* *@
>"R":\>@6 H@R84, ,(@ F:,*J,H @FH">@&4H\ D">\T,, 4 &Z8:`R4H\ JF:@&4, 7!)C

E=?%! . A@F:, ̂ H@(@ J0, F:,*J,H B@FHJB4H\ F@(:"F>@ @B4F">>Z< &@ (:"&, "#,2-

JF:@&>"b B,D,2"(DJ28" "&H@<"H4R,F8@(@ D,04<"". )DJ("b &@2<@0>@FH\ - ̂ H@ 2"BJFH4H\
B@4F8 8"*D" B@ BD,D&">>@<J 8"*DJ, @*>"8@ @B4F">4, ^H@(@ >, b&:b,HFb BD,*<,H@<
^H@6 (:"&Z.
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13.5 AJF8 "&H@<"H4R,F8@(@ D,04<" BD4 JF:@&44 7!)C =!1!)

+F:4 BD,D&":4 D"$@HJ "&H@<"H4R,F8@(@ D,04<", @HN@*4:4 @H 2"(@H@&84 DJR>Z< BD4-
&@*@< 4 0,:",< &@2&D"V"H\Fb & H@R8J BD,DZ&">4b, F:,*J,H 4FB@:\2@&"H\ LJ>8P4`

7!)C =!1!) .

+(@ &8:`R"H,:\ <@0>@ &Z$D"H\ B@ 8"DH4>8"< 4>*48"P44 AI9[G ?A+C!G?C!, 4:4
A?13O3a. ="0"& 8>@B8J %Y#?C! ;+=_ F:,*J,H &Z$D"H\ BJ>8H <,>` F5 IE9?-
%3a, 2"H,< >"0"H\ &8:`R"H,:\ F4 7!)C =!1!).

+F:4 4FB@:\2@&"H\ FH">@R>Z6 BJ:\H @B,D"H@D" NCT, F:,*J,H &Z$D"H\ 8>@B8J .

A@24P4b &@2&D"V,>4b D"FFR4HZ&",HFb JBD"&:,>4,< H"8, RH@ F JR.H@< &@2<@0>@ 42<,-
>.>>ZN 2>"R,>46 F<,V,>46 8@@D*4>"H 4 8@DD,8P46 F>@&" D"FFR4HZ&",HFb H@R8" &@2-
&D"V,>4b. = "4>*48"H@D, @FH"H8" N@*" B@b&4HFb D"2>4P" <,0*J B@24P4,6 &@2&D"V,-
>4b 4 <(>@&,>>@6 B@24P4,6.
A@F:, ̂ H@(@ <@0>@ D,T4H\, RH@ & H@R8J &@2&D"V,>4b 0,:",< &,D>JH\Fb DJR>Z< BD4-
&@*@<, 4:4 & "&H@<"H4R,F8@< D,04<, "&H@<"H4R,F84.

13.5.1 %@2&D"V,>4, & H@R8J BD,DZ&">4b DJR>Z< BD4&@*@<

% BD,D&">>@< F@FH@b>44 (AC+C) "&H@<"H4R,F8@(@ D,04<" & :`$@< 42 D,04<@& DJR-
>@(@ BD4&@*" (CIQ=?5 C+/3;, )3E7C+G!, ;!M?%3Q?7) H@0, <@0>@ &8:`-

R4H\ &8:`R"H,:\ 7!)C =!1!) . %8:`R4& &8:`R"H,:\, >" 4>*48"H@D, ?EG!-

G?7 N@*" B@ @Fb< >"B4T,HFb D"FFH@b>4,, >,@$N@*4<@, *:b &@2&D"V,>4b. ?Fb<4
<@0>@ B,D,<,V"H\Fb >,BD,DZ&>@ & :`$@< >"BD"&:,>44 (+/–) *@ H@6 H@R84, B@8" @FH"-
H@8 N@*" $J*,H D"&,> 0. A,D,<,V.>>"b @F\ "&H@<"H4R,F84 2"<,*:b,HFb 4 @FH">@&4HFb
& H@R8, &@2&D"V,>4b. A@F:, ^H@(@ ^H" @F\ J0, >,:\2b B,D,<,V"H\ 42 ^H@6 B@24P44,

:4T\ ,F:4 &Z8:`R4H\ JF:@&4, 7!)C =!1!) .

=, @$b2"H,:\>@ &B@:>@FH\` FH">@&4H\Fb & H@R8J BD,DZ&">4b, " B,D,N@*b & "&H@<"H4-

R,F846 D,04<, B@* *,6FH&4,< >"0"H4b EG!CG  <@0>@ BD@*@:0"H\ &@2&D"V,-

>4,. E B@<@V\` ̂ H@6 LJ>8P44 <@0>@ &@2&D"V"H\Fb & >"R":\>J` H@R8J 8"*D" B@ 0,-
:",<@6 BJH4, @$N@*b &@2<@0>Z, BD,BbHFH&4b.

13.5.2 %@2&D"V,>4, & H@R8J BD,DZ&">4b & "&H@<"H4R,F8@< D,04<,

% "&H@<"H4R,F8@< D,04<,, &@ &8:`R.>>@< F@FH@b>44 JF:@&4b 7!)C =!1!) 

B@* *,6FH&4,< >"0"H4b EG!CG , B,D,<,V"b &F, @F4 @*>@&D,<,>>@ & *@:\ BDb-

<@6, BD@4FN@*4H &@2&D"V,>4, & H@R8J BD,DZ&">4b. +F:4 B@ N@*J &@2&D"V,>4b 2"<,-

R",< BD,BbHFH&4,, F B@<@V\`  EG?A  <@0>@ BD,D&"H\ *&40,>4,. A@F:, ^H@(@

&ZN@*b & 8"8@6-H@ DJR>@6 D,04<, <@0>@ BD@*@:0"H\ &@2&D"V,>4, 4 &DJR>J`.
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13.5.3 E:JR"4 &@2&D"V,>4b BD4 JF:@&44 7!)C =!1!)

E:JR"4 &@2&D"V,>4b BD4 JF:@&44 7!)C =!1!)  F@&B"*"`H @B4F">>Z< BD4 J-

F:@&44 7!)C E=?%! , 2" 4F8:`R,>4,<, RH@ &@2&D"V,>4, F@&,DT",HFb >" & >"-

R":\>J` H@R8J 8"*D", " & H@R8J BD,DZ&">4b.

%@2&D"V,>4, & H@R8J BD,DZ&">4b B@F:, BD,DZ&">4b BD@FH@(@ 8"*D" *&40,>4b

1-6 F:JR"6: BD,DZ&">4, 4 B,D,2"(DJ28" 4>H,DB@:bP44 BDb<@6 & F@FH@b>44 G40
C4FJ>@8 B@8"2Z&",H H@H F:J-
R"6, 8@(*" BD,DZ&",< 4>H,D-
B@:bP4` BDb<@6 & B:@F8@FH4
X, Z, &ZN@*4< & @*4> 42 DJR-
>ZN D,04<@& 4 F@&,DT",<
B,D,<,V,>4, & *@:\ @$,4N @-
F,6. +F:4 B@F:, ^H@(@ &@2&D"-
V"H\ & "&H@<"H4R,F846 D,-
04<, 4 B@F:, &8:`R,>4b J-

F:@&4b 7!)C =!1!) 

>"0"H\ EG!CG, 4:4 & @*>@<
42 DJR>ZN D,04<@& F@&,DT"-
,< B,D,<,V,>4, &@ &8:`R,>-
>@< F@FH@b>44 &8:`R"H,:b
7!)C =!1!), JBD"&:,>4, FH">@&4HFb & H@R8J BD,DZ&">4b.
% &@2&D"V,>44 JR"&FH&J`H &F, @F4, 2>"R4H 4 >, 2"BD@(D"<<4D@&">>Z, & BD,D&">>@<
8"*D, @F4.

+F:4 42<,>4:4 8@D-
D,8P4` B@ 8"8@6-H@
@F4, 8"8 >"BD4<,D >"
>"T,< D4FJ>8, &
*@:\ @F4 X, 4:4 42<,-
>4H\ F<,V,>4, >J:,-
&@6 H@R84, &@2&D"V,-
>4, & B@24P4` X,
*,6FH&J`VJ` &@ &D,-
<b BD,DZ&">4b,  BD@-
4FN@*4H F JR.H@< >@&@6 8@DD,8P44, 4:4 F<,V,>4b >J:,&@6 H@R84.

%@2&D"V,>4, & >"R":\>J` H@R8J 8"*D" B@F:, BD,DZ&">4b F&,D:4:\>ZN P48:@&

C"FF<@HD4< F:,*J`V46 P48::
...
G17 G90 G81 X100 Y70 Z–60 R2 F200
...



13.5 AJF8 "&H@<"H4R,F8@(@ D,04<" BD4 JF:@&44 7!)C =!1!)

127

P48: F&,D:,>4b, B,D,2"(DJ0,>>Z6 BD4 JF:@&44 7!)C =!1!)  F@FH@4H 42 3-N

R"FH4R>ZN 8"*D@&:
1. R"FH. 8"*D: 4>*,8F"P4b B@ &Z$D">>@6 B:@F8@FH4. (G0 X100 Y70)
2. R"FH. 8"*D: 4>*,8F"P4b & H@R8J R. (G0 Z2)
3. R"FH. 8"*D: F&,D:,>4, 4 @H&@* & >"R":\>J` H@R8J (G98), 4:4 & H@R8J R (G99).
% 8@>P, &F,N HD.N R"FH4R>ZN 8"*D@& F@&,DT",HFb @FH">@&8" JBD"&:,>4,< & D,04<,
B@ 8"*D"<. +F:4 P48: F&,D:,>4b 2"BD@(D"<<4D@&"> R4F:@< B@&H@D,>4b L, J8"2">>Z,
&ZT, R"FH4R>Z, 8"*DZ B@&H@Db`HFb.

2-6 F:JR"6: BD,DZ&">4, F&,D:4:\>@(@ P48:" 4 &@2&D"V,>4, &@ &D,<b 4>*,8F"P44 B@
&Z*,:.>>@6 B:@F8@FH4
+F:4 & P48:, @$D"2P@&@(@ BD4<,D" BD,D&"H\ *&40,>4, &@ &D,<b F@&,DT,>4b B,D,<,-

V,>4b  & H@R8J F B@24P4,6 X=100, Y=70, 4 F JF:@&4,< 7!)C =!1!)  FH">@&4<Fb

>"2"* & H@R8J BD,DZ&">4b, *&40,>4, <@0>@ &@2&,FH4 8 1-<J F:JR"`, H@ ,FH\ &F, @F4
&@2&D"V"`HFb & B@24P4`, *,6FH&4H,:\>J` &@ &D,<b BD,DZ&">4b.

3-6 F:JR"6: BD,DZ&">4, F&,D:4:\>@(@ P48:" 4 &@2&D"V,>4, & H@R8J R &@ &D,<b 4>*,8-
F"P44
+F:4 P48: F&,D:,>4b BD,D&"H\ & BD4<,D, &ZT, &@ &D,<b 4>*,8F"P44 >" 8@@D*4>"HZ

R=2 B@ @F4 Z, 4 F JF:@&4,< 7!)C =!1!)  FH">@&4<Fb & H@R8J BD,DZ&">4b, *&4-

0,>4, <@0>@ @BbH\ &@2&,FH4 8 1-<J F:JR"`.

4-6 F:JR"6: BD,DZ&">4, F&,D:4:\>@(@ P48:" 4 B,D,2">DJ28" &@ &D,<b F&,D:4:\>@6 @-
B,D"P44 
+F:4 P48: F&,D:,>4b BD,D&"H\ &@ &D,-
<b F&,D:4:\>@6 @B,D"P44, 4 B,D,2"-
(DJ24H\ F JF:@&4,< 7!)C =!1!)

, FH">@&4<Fb & H@R8J BD,DZ&"-

>4b, *&40,>4, <@0>@ @BbH\ &@2&,FH4
8 1-<J F:JR"`.

%@2&D"V,>4, & H@R8J BD,DZ&">4b B@F:, BD,DZ&">4b BD@F:,04&">4b B@ 8@>HJDJ

A,D,R4F:,>>Z, >40, F:JR"4 @H>@FbHFb 8 @Fb<, :,0"V4< B@ &Z$D">>@6 B:@F8@FH4
&@ &8:`R,>>@< F@FH@b>44 BD@F:,04&">4b B@ 8@>HJDJ. ):b BD,DZ&">4b 4 B,D,2"(DJ2-
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8, *&40,>4, @F,6, :,0"V4N &>, &Z$D">>@6 B:@F8@FH4, BD4<,>b`HFb F:JR"4, @B4F">-
>Z, *:b F@FH@b>4b G40.

5-6 F:JR"6: %@2&D"V,>4, & H@R8J BD,DZ&">4b BD4 @$N@*, &>,T>4N J(:@& &@ &D,<b
BD@F:,04&">4b B@ 8@>HJDJ
A@* *,6FH&4,< JF:@&4b

7!)C =!1!)  FH"-

&4HFb B,DB,>*48J:bD-
>Z6 8 H@R8, BD,DZ&">4b
&,8H@D, *:4>" 8@H@D@(@
F@&B"*",H  F *:4>@6 D"-
*4JF" >@&@(@ 4>FHDJ-
<,>H" (BD,*B@:@("b, RH@
42<,>4:4 8@DD,8P4`
D"*4JF"). A@F:, ^H@(@
BD@*@:0",HFb @$D"$@H-
8" @H H@R84 BD,DZ&">4b
B@ HD",8H@D44, B,D,FR4-
H">>@6 B@ >@&@<J 2>"R,-
>4` 8@DD,8P44.
AD4 &@2&D"V,>44 &
H@R8J BD,DZ&">4b BD@4FN@*4H &@2&D"V,>4, JBD"&:,>4,< 4 B@ *DJ(4< @Fb<. 1>"R4H,
>"BD4<,D B@ @F4 Z H@0,, ,F:4 B,D,<,V,>4, F@&,DT4:@F\ & ^H@< >"BD"&:,>44. +F:4
B@F:, 2"<,>Z 4>FHDJ<,>H" 42<,>4:"F\ 4 8@DD,8P4b B@ *:4>,, BD4 &@2&D"V,>44 JR4-
HZ&",HFb >@&"b 8@DD,8P4b (F<. @B4F">4, 1-(@ F:JR"b).

6-6 F:JR"6: %@2&D"V,>4, & H@R8J BD,DZ&">4b BD4 @$N@*, &>JHD,>>4N J(:@& &@ &D,<b
BD@F:,04&">4b B@ 8@>HJDJ
AD4 @$N@*, &>JHD,>>4N
J(:@& &@ &8:`R,>>@<
F@FH@b>44  JF:@&4b

7!)C =!1!)  F@-

&,DT",HFb H@ 0, F"<@,,
8"8 & F:JR", &>,T>4N
J(:@&. ?*>"8@ BD4 ̂ H@<,
8"8 ^H@ &4*>@ B@ D4FJ>-
8J, ,F:4 BD,DZ&">4,
F:JR4:@F\ &$424 J(:@& 4
D"*4JF >@&@(@ 4>FHDJ-
<,>H" $@:\T,, R,< J
FH"D@(@ 4>FHDJ<,>H",
<@0,H &D,2"H\Fb & <"H,-
D4":. 32$,0"H\ ^H@(@
<@0>@ H"84< @$D"2@<,
RH@ 4>FHDJ<,>H >, *@&@*4HFb  &B@:>@FH\` >"2"* *@ H@R84 BD,DZ&">4b, ,(@ F:,*J,H @-
FH">@&4H\ D">\T,, 4 &Z8:`R4H\ JF:@&4, 7!)C =!1!). A@F:, ̂ H@(@ J0, F:,*J,H B@-
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FHJB4H\ F@(:"F>@ @B4F">>Z< &@ (:"&, "#,2JF:@&>"b B,D,2"(DJ28" "&H@<"H4R,F8@(@ D,-
04<"". )DJ("b &@2<@0>@FH\ - ̂ H@ 2"BJFH4H\ B@4F8 8"*D" B@ BD,D&">>@<J 8"*DJ, @*>"-
8@ @B4F">4, ^H@(@ >, b&:b,HFb BD,*<,H@< ^H@6 (:"&Z.
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13.6 AJF8 "&H@<"H4R,F8@(@ D,04<" B@F:, B@4F8" 8"*D"

% N@*, @$D"$@H84 <@0,H B@>"*@$4H\Fb, RH@ &Z*,:.>>"b *:b "&H@<"H4R,F8@(@ &ZB@:-
>,>4b BD@(D"<<" &ZB@:>b:"F\ >, @H B,D&@(@ 8"*D" >"R4>"b, " @H 8"*D" (*,-H@ 42-&>JH-
D4 BD@(D"<<Z. ):b ^H@(@ FB,D&" >"*@ J<,H\ J8"2"H\ >" F@@H&,HFH&J`V46 8"*D BD@-
(D"<<Z.
=" 8"DH4>8, 4>*48"P44 #3#93?G+7! F:,*J,H &Z$D"H\ &Z*,:.>>J` *:b "&H@<"H4-
R,F8@(@ &ZB@:>,>4b BD@(D"<<J, 2"H,< &Z$D"H\ 8"DH4>8J AC?E;?GC. %8:`R4H\ J-

BD"&:,>4, & D,04< !%G?;!G37! . +F:4 >" 4>*48"H@D, FH"HJF" 4<,,HFb F@FH@-

b>4, AC+C, ,(@ F:,*J,H BD,8D"H4H\ F B@<@V\` 8>@B84 C+E+G .

+F:4 B@F:, >"0"H4b 8>@B84

;+=_ ?A+C!O35 

&Z$D"H\ BJ>8H <,>` F4 A?-
3E7 7!)C!, &Z&@* FB4F8"
&@2\<.H >" F,$b B@*(@H@&4-
H,:\ 8"*D@&. 7 @B,D"P44 B@-
4F8" B,D*:@0,>4b *@:0>Z J-
*@&:,H&@DbH\Fb F:,*J`V4, J-
F:@&4b:
– &&,*.> "&H@<"H4R,F846 D,-

04<,
– >,H F@FH@b>4b AC+C, H@

,FH\ &ZB@:>,>4, BD@-
(D"<<Z >, *@:0>@
$ZH\ & BD,D&">>@< F@-
FH@b>44,

– LJ>8P4` AC?E;?GC &&@*4H\ *:b BD@F<@HD" BD@(D"<<Z, &Z*,:.>>@6 *:b "&H@<"-
H4R,F8@(@ &ZB@:>,>4b.

+F:4 8"8@,-H@ 42 JF:@&46 >, J*@&:,H&@Db,HFb, & 7-@< B@:, FH"HJF" F@@$V,>46 4>*48"-
P4b  º» B@8"2Z&",H L"8H BD@H4&@D,R4&@(@ F@FH@b>4b.

13.6.1 I8"2">4, >" 0,:",<Z6 8"*D. 1"*"R" R4F:" B@&H@D,>4b.

'@D42@>H":\>"b B@:"F" B@8"2Z&",H, RH@ >" 8"8@6 8"*D J8"2Z&":4. 7>@B8"<4 ,

, ,  <@0>@ 8@B"H\Fb & BD@(D"<<, (B@:@FJ <@0>@ B,D,<,V"H\). ="0"&

LJ>8P4@>":\>Z, 8>@B84 F1 A+C%?+, 4:4 F2 A?E9+)=++ F@&,DT",HFb B,D,N@* >"
>"R":@, 4:4 >" 8@>,P BD@(D"<<Z.
+F:4 >" 8:"&4"HJD, >"0"H\ 8"D"8H,D <N>, & >40>`` FHD@8J &&@*" *">>ZN B@ "*D,FJ

N <@0>@ 2"B4F"H\ >@<,D 8"*D", 2"H,< 2"8DZ& &&@* (4FB@:\2@&">4, 8>@B@8 ,
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) B@:@F" FH">@&4HFb >" 4F8@<Z6 8"*D. +F:4 >, >"6*.HFb 8"*D 2"*">>@(@ >@<,D",

>" B@F:,*>Z6 8"D"8H,D "*D,F" N &Z&,*.HFb ? (2>"8 &@BD@F").

AD4 8@<">*, M98 Ppppp >"0"H4,< 8>@B84  >"R4>",HFb BD@:4FHZ&">4, B@*BD@-

(D"<<Z >@<,D" pppp. AD4 8@<">*, M99 >"0"H4,< 8>@B84  F@&,DT",HFb B,D,N@*

>"2"* & B@*BD@(D"<<J, 4:4 & (:"&>J` BD@(D"<<J, >"N@*bVJ`Fb >" @*4> JD@&,>\
>40,. +F:4 >@<,D B@*BD@(D"<<Z 2"*"> >, R4F:,>>@, " "D4L<,H4R,F84< &ZD"0,>4,<,
& B@*BD@(D"<<J &N@* >, F@&,DT",HFb.
+F:4 B@*BD@(D"<<" &Z2&">" R4F:@< B@&H@D,>4b (L), <@0>@ 2"*"&"H\, RH@ @H 8"8@(@
B@ >@<,DJ P48:" 0,:",< &ZB@:>4H\ BD@(D"<<J. ):b ̂ H@(@ >"0"H\ >" 8:"&4"HJD, 8:"-
&4TJ <L>, 4 2"*"&"H\ >@<,D P48:". AJFH\ $J*,H >"BD4<,D &Z2@& B@*BD@(D"<<Z M98
P155 L4, *:b  L 2"*"&"H\ 24 B@F:, B@4F8" 8"*D" &ZB@:>b,HFb P48: 2., 3.4 4. (2>"R4H,
B@*BD@(D"<<" &Z2Z&",HFb 3D"2"). +F:4 B@4F8 8"*D" 2"&@*4H\ 42-&>JHD4 @H>@FbV,6Fb
B@*BD@(D"<<Z B@ 2"*">>@<J 2>"R,>4` L, & FR.H &N@*4H 4 @FH"&T"bFb R"FH\ 42 B@*-
BD@(D"<<Z.

13.6.2 7@<">*" A?3E7

+F:4 &FH"H\ >" 0,:",<Z6 8"*D, 4 >"0"H\ 8>@B8J8 @B,D"P46 F3 A?3E7, JBD"&:,>4,<
F@$4D.HFb & @*>J H"$:4PJ @H >"R":" (:"&>@6 BD@(D"<<Z *@ >"R":" &Z*,:.>>@(@ 8"*D"
(*@ 8@>P" 8"*D", BD,*T,FH&J`V,(@ &Z*,:.>>@<J 8"*DJ) &F` H"8J` 4>L@D<"P4` 42
BD@(D"<<Z, 8@H@D"b $Z BD,*FH@b:" & <@<,>H >"R":" &ZB@:>,>4b &Z*,:.>>@(@ 8"*D"
(& 8@>P, &ZB@:>,>4b BD,*T,FH&J`V,(@ 8"*D"), ,F:4 $Z F@&,DT4:4 BD@(@> BD@(D"<-
<Z @H >"R":".
% H@< F:JR",, ,F:4 F@&,DT",HFb B@4F8 >,FJV,FH&J`V,(@ 8"*D", 4:4 2"*">>@, R4F:@
B@&H@D,>4b *:b L $@:\T,, R,< 2"B4F">>@, & BD@(D"<<, 2>"R,>4,, &Z&@*4HFb JBD"&:,-
>4,< F@@$V,>4,

7!)C =+ =!5)+=.
C"FF<@HD4< F:,*J`V46 LD"(<,>H BD@(D"<<Z:

%O1000(AC3;+C '9!%=!a AC?'C!;;!)
G94 G0 X280
Z240
T101
G52 X4 Z2 
G42 G0 X210 Z210
M3 M8 M12 S500
X200
G1 Z20 F300
G0 X210
Z210
G0 X200 
...

1"BJF8",< B@4F8 8"*D" >" 8"*D F >@<,D@< G0 X200. AD4 ̂ H@< JBD"&:,>4,< $J*,H F@$-
D">" 4>L@D<"P4b, B@8"2">>"b >" D4FJ>8, >40,:
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=@<,D 2"(DJ0",<@(@ 4>FHDJ-
<,>H": T1.
% H@< F:JR",, 8@(*" 2"<,>"
4>FHDJ<,>H" BD@4FN@*4H

:4T\ B@* *,6FH&4,< LJ>8P44
T, $J*,H F@$D"> B@F:,*>Z6
8@* T.

7@* *4"B"2@>" TB4>*,:b:
M12

7@* R4F,: @$@D@H@& TB4>*,-
:b: S500
#J*,H F@$D"> B@F:,*>46 8@*
R4F:" @$@D@H@& TB4>*,:b.

E@FH@b>4, &D"V,>4b TB4>-
*,:b: M3
#J*,H F@$D">" B@F:,*>bb 8@<">*" B@ &D"V,>4` TB4>*,:b, & >"T,< F:JR", M3.

7@* @N:"0*"`V,6 &@*Z: M8
#J*,H F@$D">" B@F:,*>bb 8@<">*" B@ @$D"V,>4` @N:"0*"`V,6 &@*Z, & >"T,< F:J-
R", M8, 2"BD@(D"<<4D@&">>"b & 8"*D, N110.

AD@R4, LJ>8P44: M
+F:4 & BD@(D"<<, 2"BD@(D"<<4D@&">" BD@R"b LJ>8P4b M, @>" $J*,H F@$D">" &@ 2-6
FHD@8, >"F@$D">>ZN 4>L@D<"P46.

A@24P44
="F@$D">>Z, B@24P44 B@8"2Z&"`H &F,(*" @H>@F4H,:\>@, F<,V,>4, B@ @H>@T,>4`
<(>@&,>>@6 B@24P44 FJBB@DH@& & HJ H@R8J, 8J*" $J*JH B,D,<,V"H\Fb B@F:, EG!CG.
+F:4 & N@*, B@4F8" 8"*D@& J8"2"H\ >" 8"*D G1, G2, G3, G33, ̂ H@ @2>"R",H, RH@ @>@ $J*,H
B,D&Z< 8"*D@<, &ZB@:>,>>@, JBD"&:,>4,<. A@F:, B@4F8" 8"*D@& H"$:4P" B@8"2Z&",H
& >"R":\>J` H@R8J &Z*,:.>>@(@ 8"*D".
+F:4 &Z*,:.>>Z6 8"*D F@*,D04H 4>*8F"P4` $ZFHD@(@ N@*" (8"*D G0), B@24P44 H"$:4-
PZ B@8"2Z&"`H & 8@>,R>J` H@R8J &Z *,:.>>@(@ 8"*D". +F:4 &Z*,:.> P48: F&,D:,>4b,
H, 0, B@24P44 B@8"2Z&"`H & 8@>,R>J` H@R8J 4>*,8F"P44 B@ B:@F8@FH4.

A@F:, ^H@(@ @B,D"H@D *@:0,> BD4>bH\ D,T,>4,, & 8"8@< B@Db*8, BD4>bH\ JBD"&:,-
>4` >,@$N@*4<@, F@FH@b>4,.

AJF8 F B@<@V\` EG!CG $,2 &<,T"H,:\FH&

+F:H @B,D"H@D & ̂ H@< F@FH@b>44 >"04<",H EG!CG , JBD"&:,>4, BD4<,H >,@$N@-

*4<@, F@FH@b>4, & F:,*J`V,< B@Db*8,:
 – B,D&Z< &ZB@:>b,H &Z*,:.>>Z, LJ>8P44, & B@Db*8, 2">,F,>4b & H"$:4PJ (2>"R4H,

& >"T,< F:JR",: T1, M12, S500, M3, M8),
 – " >"B@F:,*@8 &ZB@:>b,HFb 4>*,8F"P4b & *@:\ *4<,>24@>":\>@6 BDb<@6 n, B,D,<,-

V"bF\ @*>@&D,<,>>@ B@ &F,< @FH":\>Z< @Fb<. 3>*,8F"P4b F@&,DT",HFb $ZFH-
DZ< N@*@< @H 8D>,R>@6 B@24P44 *@ 4>8D,<,>H>@(@ D"FFH@b>4b 1000, 42<,D,>-
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>@(@ @$D"H>@ &,8H@D>@, 2"H,< F *,6FH&J`V,6 B@*"R,6 F@&,DT",HFb @FH"H@R>Z6
N@*.

%<,T"H,:\FH&@ DJR>Z< BD4&@*@< *@ EG!CG

+F:4 *@ >"0"H4b EG!CG B,D,N@*4H\ & 8"8@6-H@ DJR>Z6 D,04< (CIQ=?5 C+/3;,
)3E7C+G!, ;!M?%3Q?7), H@(*" B@8"2">>Z6 >" 4>*48"H@D, ?EG!G?7 @FH"H@8
N@*" <@0>@ F@&,DT4H\ B,D,<,V,>4,< &DJR>J, B@$@*>@ @B4F">>Z< BD4 JF:@&44
7!)C E=?%!, 4:4 7!)C =!1!). ?F4 B,D,<,V",<Z >,BD,DZ&>@ & :`$@, >"BD"&:,-
>4, (+/–) *@ H@6 H@R84, B@8" @FH"H@8 N@*" $J*,H D"&>@ 0. A,D,<,V.>>"b @F\ "&H@<"H4-
R,F84 2"<,*:b,HFb 4 @FH">@&4HFb >" &Z*,:.>>ZN 8@@D*4>"H"N. A@F:, ^H@(@ J0,
>,:\2b B,D,<,V"H\ @F\ 42 ^H@6 B@24P44. 
=,H >,@$N@*4<@FH4 &B@:>@FH\` FH">@&4H\Fb & 4F8@<J` H@R8J, " B,D,N@*b & "&H@<"H4-
R,F846 D,04< >"0"& EG!CG , <@0>@ BD@*@:0"H\ @B,D"P4`. A@F:, ̂ H@(@ B@Db*@8 &Z-
B@:>,>4b @B,D"P46 F@&B"*",H @B4F">>Z< & BD,*Z*JV,< BJ>8H,.
E B@<@V\` ̂ H@6 LJ>8P44 <@0>@ BD4$:40"H\Fb D"FR4H">>J` & N@*, B@4F8" 8"*D@&
B@24P4`, B@ 0,:",<@6 BJH4, &<,T"H,:\FH&@< &DJR>J`, @$N@*@< &@2<@0>ZN BD,-
BbHFH&46.

AD@R4, &@2<@0>@FH4 &<,T"H,:\FH&" *@ EG!CG

AD,0*, R,< 2"BJF8"H\ &ZB@:>,>4, >"F@$D">>ZN & "&H@<"H4R,F8@< D,04<, *">>ZN,
4<,,HFb &@2<@0>@FH\ *:b 42<,>,>4b B@Db*8" &ZB@:>,>4b, *":,, *:b J*":,>4b &Z-
B@:>,>4b BD@R4N 8@*@& M.

7>@B8"<4 B,D,<,V,>4b 8JDF@D" ,  <@0>@ F*&4("H\ 8JDF@D B@ B,D,R4F:,>-

>Z< 8@<">*"<.

E:,*J,H B,D,<,V"H\Fb 8JDF@D@< >" HJ LJ>8P4`, 4:4 8@@D*4>"HJ, &ZB@:>,>4, 8@H@-
DZN 0,:",< J*":4H\ 42 &ZB@:>,>4b B@F:, B,D&@(@ EG!CG. I8"2"& 8JDF@D@< >" >,.,

>"0"H\ 8>@B8J <INS> . AD4 ^H@< &ZF&,R4&">4, ^H4N *">>ZN BD,&D"V",HFb &

H.<>@,.

A@F:, EG!CG  >, $J*JH &ZB@:>,>Z 2"H,<>.>>Z, 8@<">*Z, H@:\8@ H,, 8@H@DZ,

>, J*":,>Z 42 &ZB@:>,>4b. %ZB@:>4& &Z*,:.>>Z, 8@<">*Z, JBD"&:,>4, BD4<,H F@-
FH@b>4, EG?A, 4 8@<">*Z, >, &ZB@:>,>>Z, & B,D&@< 8DJ(,, F>@&"  &Z&,*.H >" ̂ 8D">.
% ^H@ &D,<b J8"2">>Z< &ZT, @$D"2@< F>@&" >"*@ &Z$4D"H\ H, 8@<">*Z, 8@H@DZ, >,
0,:",< &ZB@:>4H\ 4 B@F:, F:,*J`V,(@ EG!CG. ]H@H BD@P,FF F:,*J,H BD@*@:0"H\ *@
H@(@, B@8" >, 8@>R"HFb &F, >"F@$D">>Z, 8@<">*Z.

?FH"&"bF\ J BD4&,*,>>@(@ &ZT, BD4<,D", 42 B,D&@(@ 8DJ(" &ZB@:>,>4b <@0>@ J*"-
:4H\ 8@<">*J M3, *":,,, RH@$Z >4R,(@ >, F$4H\ >4FHDJ<,>H@<, *&40,>4, Z–188.351.
AD4 ̂ H@< B@F:, EG!CG &ZB@:>b`HFb &F, LJ>8P44, 8D@<, &D"V,>4b TB4>*,:b, *":,,
2" 4F8:`R,>4,< *@B@:>4H,:\>@6 4>*,8F"P44 >" *&40,>4, B@ @F4 Z. +F:4 B@F:, ̂ H@(@
>"0"H\ EG!CG, TB4>*,:\ BD4&@*4HFb &@ &D"V,>4,, 2"H,< B@ @F4 Z F@&,DT4HFb JFH"-
>@&8" >" 2"(@H@&8J.
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% @H>@T,>4, BD@R4N >"F@$D">>Z2 LJ>8P46 M <@0,H B@>"$@*4HFb J*":,>4, >,8@H@-
DZN 8@<">*. ):b ^H@(@ B,D,<,V"H\ 8JDF@D >" J*":b,<J` LJ>8P4`, 2"4,< >"0"H\

8>@B8J <DEL> . A@* ,(@ *,6FH&4,< J*":b,HFb LJ>8P4b 42 FB4F8" F$@D" 4 >, &Z-

B@:>b,HFb.

 L 7@<">*J, @H>@FbVJ`Fb >" 4>*,8F"P4`, 2"<,>J 4>FHDJ<,>H", TB4>*,:\, @N:"0*"-
`VJ` &@*J >,:\2b J*":4H\.

13.6.3 7@<">*" =!Q!G[ E

IFH">@&4&T4F\ >" 0,:",<Z6 8"*D, >"0"H\ 8>@B8J @B,D"P46 F4 =!Q!G[ E, BD@(D"<-
<" &ZB@:>b,HFb JBD"&:,>4,< >"R4>"b @H &Z*,:.>>@(@ 8"*D", B@F:, >"04H4b 8>@B84
EG!CG. % @H:4R4, @H 8@<">*Z A?3E7, >, $J*JH F@$D">Z LJ>8P44 4 B@24P44 @H >"-
R":" BD@(D"<<Z. ?B,D"H@D *@:0,> B@2"$@H4H\Fb @ H@<, RH@$Z FH">@8 >"N@*4:Fb &
BD4(@*>@< F@FH@b>44 4 & F@@H&,HFH&J`V,< B@24P44.
),6FH&4, 8@<">*Z B,D,N@*" F@&B"*",H H,<, 8"8 $J*H@ & >"R":@ BD@(D"<<Z 2"B4F"H\
8@<">*J GOTOn B@ >@<,DJ 8"*D" n.

13.6.4 A@4F8 >" AC+C%!==Y5 7!)C B@F:, @HFJHFH&4b >"BDb0,>4b F,H4

%@ &D,<b @$D"$@H84 &,*.HFb JR.H JBD"&:,>4,<, RH@ 8"8 D"2 8"8@6 8"*D &ZB@:>b,HFb.
]H@H JR.H F@ND">b,HFb 4 B@F:, &Z8:`R,>4b JBD"&:,>4b. A@^H@<J, ,F:4 &@ &D,<b @$D"-
$@H84 - >"BD4<,D &F:,*FH&4, B,D,DZ&" & B@*"R, H@8" - BD,8D"V",HFb &ZB@:>,>4, BD@-
(D"<<Z, BD@(D"<<J <@0>@ F>@&" 2"BJF8"H\.
%8:`R4H\ FH">@8, BD4>bH\ D,L,D,>H>J` H@R8J, ,F:4 BD@(@> BD@(D"<<Z BD@4FN@*4:
& DNC, JFH">@&4H\ B,D,*"RJ  DNC >" FH@D@>, PC, 2"H,< B@ 8"DH4>8, ^8D">" AC?-
E;?GC B@F:, >"0"H4b 8>@B84 ;+=_ ?A+C!O35 &Z$D"H\ <,>` F4 A?3E7 7!)-
C!. ="0"& 8:"&4TJ F5 AC+C%!==?+, JBD"&:,>4,< 2"BJF8",HFb B@4F8 8"*D@& >" H@H
8"*D, &ZB@:>,>4, 8@H@D@(@ BD,D&":@F\. % *":\>,6T,< N@* BD@P,FF" H@ 0, F"<@,, 8"8
B@F:, &ZB@:>,>4b 8@<">*Z F3 A?3E7.

L %>4<">4,! +F:4 >,8@H@DZ, *,bH,:\>@FH4 &ZB@:>b`HFb & JBD"&:,>44 F4FH,<>Z<4
<"8D@8@<">*"<4 F >@<,D@< BD@(D"<<Z O9nnn (>"BD4<,D:,F:4 B@ "*D,FJ T
BD@4FN@*4H &Z2@& BD@(D"<<Z F >@<,D@< O9034) H@ 2>"R,>4, B"D"<,HD" 9163
MD9=0 >,@$N@*4<@ JFH">@&4H\, H@ ,FH\ F@FH"&:,>4, FB4F8" F4FH,<>ZN <"8D@-
8@<">* >"*@ 2"BD,H4H\. % BD@H4&@< F:JR", B@4F8 BD,D&">>@(@ 8"*D" >, $J*,H
H@R>@ &@2&D"V"H\Fb 8 BD,D&">>@<J 8"*DJ.
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14 A,D,R,>\ F@@$V,>46 4 4N 8@*@&
EJV,FH&J,H *&" &4*" F@@$V,>46: :@8":\>@, 4 (:@$":\>@,.

14.1 9@8":\>Z, F@@$V,>4b

9@8":\>Z<4 >"2Z&"`HFb H, F@@$V,>4b, 8@H@DZ, F&b2">Z 8 @B,D"P4,6, &ZB@:>,>>@6
>" *">>@6 8"DH4>8, ̂ 8D">", &&@*" *DJ(J` 8"DH4>8J @>4 >, &Z&@*bHFb. G"84<4 <@(JH
$ZH\ >"BD4<,D, ,F:4 BD4 &&@*, *">>ZN F:JR",HFb @B,R"H8", 4 JBD"&:,>4,< &Z&@*4HFb
F@@$V,>4, @$ @T4$8, &&@*" *">>ZN.
9@8":\>Z, F@@$V,>4b &Z&@*bHFb & BD"&@< >40>,< J(:J ̂ 8D">", >"* LJ>8P4@>":\>Z-
<4 8>@B8"<4.
9@8":\>Z, F@@$V,>4b &@2>48"`H &F,(*" &F:,*FH&4, 8"8@6->4$J*\ @T4$84 ̂ 8FB:J"H"-
P44, B@^H@<J, *:b BD@*@:0,>4b >,@$N@*4<@ J*":4H\ F@@$V,>4,. 9@8":\>Z, F@@$V,-

>4b J*":b`HFb &F,(*" >"0"H4,< 8>@B84 ?G;+=! . 32 N"D"8H,D" *,:" F:,*J,H,

RH@ F<,>" 8"DH4>84 H@0, J*":b,H F@@$V,>4,. 9@8":\>Z, F@@$V,>4b 4 4N 4FH@:8@&"-
>4, D"FF<"HD4&"`HFb BD4 @B4F">44 @H*,:\>ZN 8"DH4>@8 ^8D">".

14.2 ':@$":\>Z, F@@$V,>4b

':@$":\>Z< >"2Z&"`HFb H, F@@$V,>4b, 8@H@DZ, F&b2">Z 8 @B,D"P4,6, &ZB@:>,>>@6
>,>" *">>@6 8"DH4>8, ̂ 8D">". ]H4 F@@$V,>4b <@(JH B@b&4H\Fb BD4 :`$@6 8"DH4>8,
>" ̂ 8D">,. G"8"b F4HJ"P4b $Z&",H >"BD4<,D, ,F:4 @$D"$@H8" 4*.H & "&H@<"H4R,F8@<
D,04<,, 4 2" ̂ H@ &D,<b D,*"8H4DJ,HFb BD@(D"<<" >" 8"DH4>8, C+)!7G3C?%!=3+.
+F:4 B@*(@H@&4H,:,< 8"*D" BD4 ^H@< & N@*, @$D"$@H84 >"6*.HFb @T4$8", 4:4 >"
FH">8, PLC 2"<,H4H F4HJ"P4` @T4$84, &@2>48",H (:@$":\>@, F@@$V,>4,.
':@$":\>Z, F@@$V,>4b &Z&@*bHFb & :,&@< &,DN>,< J(:J ^8D">", & @8>, B@* FHD@8@6
FH"HJF", 8@H@D@, F@2*">@ FB,P4":\>@ *:b ̂ H@6 P,:4. 7 8"0*@<J (:@$":\>@<J F@@$V,-
>4` BD4>"*:,04H @*>@ R,HZD.N2>"R>@, R4F:@, H@ ,FH\ 8@* F@@$V,>4b, 4 F"< H"8FH
F@@$V,>4b.
':@$":\>Z, F@@$V,>4b *,:bHFb >" F:,*J`V4, (:"&>Z, (DJBBZ:

?T4$84 F4FH,<Z:
 – @T4$84, &@2>48T4, 42 B@&D,0*,>4b F,D&@F4FH,<Z, 4:4 42 ,. >,BD"&4:\>@6 JFH"-

>@&84,
 – @T4$84, &@2>48T4, 42 B@&D,0*,>4b *"HR48" B@24P44,
 – BD@$:,<Z HW/SW, B@FHJB"`V4, @H NC,
 – F@@$V,>4b, B@FHJB"`V4, 42  @T4$@8 BD@(D"<<4D@&">4b BD@(D"<<Z PLC.

AD@R4, F@@$V,>4b @$ @T4$8, NC:
 – @T4$84 BD4.<" D,L,D,>H>@6 H@R84,
 – @T4$84, &@2>48T4, 42-2" &N@*" & 8@>,R>@, B@:@0,>4, 4 2"BD,V.>>J` 2@>J.

E@@$V,>4b, B@F:">>Z, BD@(D"<<@6 PLC:
 – <@(JH $ZH\ @T4$84, &@2>48T4, &@ &D,<b D"$@HZ FH">8",
 – 4:4 F@@$V,>4b, F:J0"V4,  *:b 4>L@D<"P44 @B,D"H@D".

E@@$V,>4b, B@F:">>Z, B@*(@H@&4H,:,< 8"*D":
 – ,F:4 & N@*, &ZB@:>,>4b BD@(D"<<Z & 2"(DJ0,>>@< 8"*D, BD@(D"<<Z >"6*.HFb @-

T4$8", B@*(@H@&4H,:,< 8"*D" &Z&@*4HFb F@@$V,>4, @$ @T4$8,.
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E@@$V,>4b, &@2>48T4, 42 @T4$84 ^8FB:J"H"P44:
 – ,F:4 @B,D"H@D 0,:",H &Z2Z&"H\ D"$@HJ, >, &@2<@0>J` & *">>@6 F4HJ"P44.

E@@$V,>4b B@:\2@&"H,:\F84N <"8D@8@<">*:
 – 2"BD@(D"<<4D@&">>Z, B@:\2@&"H,:,< F@@$V,>4b @$ @T4$8,, @04*"`V4, J*":,-

>4b, 4:4
 – 2"BD@(D"<<4D@&">>Z, B@:\2@&"H,:,< F@@$V,>4b, @04*"`V4, EG!CG.

% F:JR", (:@$":\>ZN F@@$V,>46 >" D"2:4R>Z, F@@$V,>4b >J0>@ D"2:4R>Z< @$D"2@<
@H&,H4H\, H@ ,FH\ J*":4H\ F@@$V,>4b. A@^H@<J & BD4:@0,>>@6 H"$:4P, B@F:, 8"0*@(@
F@@$V,>4b J8"2"> FB@F@$ J*":,>4b F@@$V,>4b. ?H&,HZ, &@2<@0>Z, *"H\ >" F@@$V,-
>4b, <@(JH $ZH\ F:,*J`V4,:

I*":,>4, F@@$V,>4b >" &8:`R,>4,, 4:4 &Z8:`R,>4, JBD"&:,>4b
% F:JR", @F@$,>>@ (DJ$4N, 4:4 @B"F>ZN @T4$@8 F@@$V,>4, >, J*":b,<@,, NC >J0>@
B,D,2"(DJ24H\. ]H4 F@@$V,>4b & 8"0*@< F:JR", "&H@<"H4R,F84 @H*,:b`H FH">@8 @H
NC, 4 F@2*"`H F@FH@b>4, !%!C.

I*":,>4, F@@$V,>4b >" >"0"H4, 8>@B84 C+E+G 

?$V,BD4>bHZ6 FB@F@$ J*":,>4b F@@$V,>46. A@* *,6FH&4,< 8>@B84 C+E+G  2"-

&,T4&",HFb "&H@<"H4R,F8@, &ZB@:>,>4,. +F:4 B@F:, ^H@(@ F>@&" >"0"H\ EG!CG,
BD,D&">>@,  @$D"$"HZ&",HFb NC-@<, 4 JFB,T>@ JFHD">4&, @>@ 4 &ZB@:>b,HFb.
% F:JR", @F@$,>>@ (DJ$4N, 4:4 @B"F>ZN @T4$@8, F@@$V,>4, & 8"0*@< F:JR", "&H@<"-
H4R,F84 @H*,:b,H FH">@8 @H NC, F@2*".H F@FH@b>4, !%!C, 4 J*":b,H 2"B4F\ D,L,D,>H-

>@6 H@R84. I*":4& F@@$V,>4, 8>@B8@6 C+E+G , FH">@8 BD4(@*,> &8:`R,>4`.

A@F:, ^H@(@ >"*@ BD4>bH\ D,L,D,>H>J` H@R8J.

I*":,>4, F@@$V,>4b >" >"0"H4, 8>@B84 EG!CG 

A@* *,6FH&4,< >,8@H@DZN F@@$V,>46, &Z&,*,>>ZN BD@(D"<<@6 PLC, 4:4 2"B4F">>ZN
B@:\2@&"H,:,< <"8D@8@<">*, JBD"&:,>4, BD4<,H F@FH@b>4, EG?A, 4 @04*",H F@@H-
&,HFH&,>>@, F@@$V,>4` &<,T"H,:\FH&@ @B,D"H@D". %ZB@:>4& @B,D"H@D@< HD,$J,<J`

F@@$V,>4,< @B,D"P4`, >"0"H4,< 8>@B84 EG!CG  BD@*@:0",HFb @$D"$@H8".

I*":,>4, F@@$V,>4b B@* *,6FH&4,< &<,T"H,:\FH&" @B,D"H@D"
=,8@H@DZ, F@@$V,>4b J*":b,H H@:\8@ JFHD">,>4, BD4R4>Z, &Z2Z&"`V,6 F@@$V,>4,.
G"84< b&:b,HFb >"BD4<,D F@@$V,>4, 7?=+Q=?+ A?9?/+=3+ X+, 8@H@D@, J*":b-
,HFb H@:\8@ H@(*", ,F:4 & 8"8@<-H@ DJR>@< D,04<, BD@,N":4 &8:`R"H,:\ 8@>,R>,(@
B@:@0,>4b, B,D,<,T"bF\ & @HD4P"H,:\>@< >"BD"&:,>44.
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8@*
F@@$V. H,8FH F@@$V,>4b  @B4F">4, FB@F@$ J*":,>4b 4

JFHD">,>4b

0 E+C%? 1 +F:4 @HFH"&">4, 8@>HJD" D,(J:4D@&"-
>4b B@24P44 BD,&@FN@*4H 2>"R,>4,,
2"*">>@, F@@H&,HFH&J`V4< B"D"<,H-
D@<, &@2>48",H @T4$8" B@ F,D&@.
% F@@$V,>44 E+C%? n 2>"R,>4,
n=1...8 @H>@F4HFb 8 @Fb< @H$@D" <@V-
>@FH4, n=9 8 @F4 TB4>*,:b.
]H" @T4$8" F@2*".H F@FH@b>4, !%!C. 

E@@$V,>4, F@BD@-
&@0*",HFb "&"D46-
>Z<  F@FH@b>4,< 4
B@H,D\` H@R84 @$-
>J:,>4b. ="04&"-
H4,< 8>@B84 C+-
E+G J*":b,HFb.

1 E+C%? 2

2 E+C%? 3

3 E+C%? 4

4 E+C%? 5

5 E+C%? 6

6 E+C%? 7

7 E+C%? 8

8 E+C%? 9

20 )!GQ37 1 +F:4 2"<,R",HFb D"2DZ& BD@&@*" & ^-
:,8HD4R,F8@6 P,B4, >"$:`*"`V,6 2"
F4(>":"<4 *"HR48" B@24P44, &@2>4-
8",H @T4$8" *"HR48".
% F@@$V,>44 )!GQ37 n 2>"R,>4,
n=1...8 @H>@F4HFb 8 @Fb< @H$@D" <@V-
>@FH4, n=9 8 @F4 TB4>*,:b.
]H" @T4$8" F@2*".H F@FH@b>4, !%!C. 

E@@$V,>4, F@BD@-
&@0*",HFb "&"D46-
>Z<  F@FH@b>4,< 4
B@H,D\` H@R84 @$-
>J:,>4b. ="04&"-
H4,< 8>@B84 C+-
E+G J*":b,HFb.

21 )!GQ37 2

22 )!GQ37 3

23 )!GQ37 4

24 )!GQ37 5

25 )!GQ37 6

26 )!GQ37 7

27 )!GQ37 8

28 )!GQ37 9
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40 ?#C!G=!a E%a1[ 1 +F:4 FJBB@DHZ >, FB@F@$>Z F:,*4H\
2" F8@D@FH\`, >"2>"R,>>@6 4>H,DB@-
:bH@D@< & BD,*,:"N 2>"R,>46, @BD,-
*,:.>>ZN @*>4< B"D"<,HD@<, &@2>4-
8",H @T4$8" @$D"H>@6 F&b24.
% F@@$V,>44 ?#C!G=!a E%a1[ n
n=1...8 @H>@F4HFb 8 @Fb< @H$@D" <@V-
>@FH4, n=9 8 @F4 TB4>*,:b.
]H" @T4$8" F@2*".H F@FH@b>4, !%!C.

E@@$V,>4, F@BD@-
&@0*",HFb "&"D46-
>Z<  F@FH@b>4,< 4
B@H,D\` H@R84 @$-
>J:,>4b. ="04&"-
H4,< 8>@B84 C+-
E+G J*":b,HFb.

41 ?#C!G=!a E%a1[ 2

42 ?#C!G=!a E%a1[ 3

43 ?#C!G=!a E%a1[ 4

44 ?#C!G=!a E%a1[ 5

45 ?#C!G=!a E%a1[ 6

46 ?#C!G=!a E%a1[ 7

47 ?#C!G=!a E%a1[ 8

48 ?#C!G=!a E%a1[ 9

60 PLC G!5;!IG 1 +F:4 " :001, 4:4 " :002 @*4> 42 <@*J-
:,6 BD@(D"<<Z PLC *"0, &>, 2"D">,,
@BD,*,:.>>@(@ &D,<,>4 >, 2"&,DT",H
BD@(@>, &@2>48",H F@@$T,>4, @$ @-
T4$8, PLC G!5;!IG 1, 4:4 2. ]H"
@T4$8" F@2*".H F@FH@b>4, !%!C.

]H@ F@@$V,>4, J-
*":b,HFb :4T\ &Z-
8:`R,>4,< JBD"&-
:,>4b. ):b JFHD"-
>,>4b &Z2&"H\ F@-
@H&. B@*(@H@&:,>-
>@(@ FB,P4":4FH".

61 PLC G!5;!IG 2

70 DPG %=+ G!5;!IG +F:4 P48: 4>H,DB@:bP44 *"0, &>,
2"D">,, @BD,*,:.>>@(@ &D,<,>4 >,
2"&,DT",H BD@(@>, &@2>48",H F@@$T,-
>4, @$ @T4$8, DPG G!5;!IG. ]H"
@T4$8" F@2*".H F@FH@b>4, !%!C.

]H@ F@@$V,>4, J-
*":b,HFb :4T\ &Z-
8:`R,>4,< JBD"&-
:,>4b. ):b JFHD"-
>,>4b &Z2&"H\ F@-
@H&. B@*(@H@&:,>-
>@(@ FB,P4":4FH".

80 15V ?S3#7! +F:4 & ^:,8HD4R,F8@6 P,B4, >"$:`*"-
`V,6 2" +/–15V & $:@8, B4H">4b 2"-
<,R",HFb @HFJHFH&4b >"BDb0,>4b, 
&@2>48",H F@@$T,>4, @$ @T4$8, 15V
?S3#7!. ]H" @T4$8" F@2*".H F@F-
H@b>4, !%!C.

]H@ F@@$V,>4, J-
*":b,HFb :4T\ &Z-
8:`R,>4,< JBD"&-
:,>4b. ):b JFHD"-
>,>4b &Z2&"H\ F@-
@H&. B@*(@H@&:,>-
>@(@ FB,P4":4FH".

90 ?S3#7! E3=MC?=! 1 +F:4 *&, @F4 FP,B:,>Z *DJ( F *DJ(@<
F4>ND@>>Z<4 @Fb<4 (gantry) 4 D"2>4-
P" B@24P44 <,0*J >4<4 BD,&@FN@*4H
2>"R,>4,, L48F4D@&">>@, B"D"<,H-
D@<,  &@2>48",H F@@$T,>4, @$ @T4$-
8, ?S3#7! E3=MC?=! n.
n=1...8, 4 @2>"R",H R4F:@ FB"D,>>ZN
@F,6.
]H" @T4$8" F@2*".H F@FH@b>4, !%!C

E@@$V,>4, F@BD@-
&@0*",HFb "&"D46-
>Z<  F@FH@b>4,< 4
B@H,D\` H@R84 @$-
>J:,>4b. ="04&"-
H4,< 8>@B84 C+-
E+G J*":b,HFb.

91 ?S3#7! E3=MC?=! 2

92 ?S3#7! E3=MC?=! 3

93 ?S3#7! E3=MC?=! 4

94 ?S3#7! E3=MC?=! 5

95 ?S3#7! E3=MC?=! 6

96 ?S3#7! E3=MC?=! 7

97 ?S3#7! E3=MC?=! 8
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100 7?C?G7?+ 1!;Y7!-
=3+ 000

+F:4 & @*>@< 42 &ZN@*@& B:"HZ 4>-
H,DL,6F" &@2>48>,H 8@D@H8@, 2"<Z-
8">4,, JBD"&:,>4,< &Z&@*4HFb F@@$-
T,>4, @$ @T4$8, 7?C?G7?+ 1!-
;Y7!=3+ ijk, (*,: i=0 ,FH\  1-b, i=1
^H@ 2-b, i=2 ^H@ 3-b 4 i=3 ^H@ 4-b B:"HJ
4>H,DL,6F", 4 j=0 >" F@@H&. B:"H, @2-
>"R",H B,D&Z6, j=2 &H@D@6 16 &ZN@-
*@&. A@*D@$>,, >, J8"0,H &ZN@* F 2"-
<Z8">4,<, 2>"R,>4, k &F,(*" 0.  ]H"
@T4$8" F@2*".H F@FH@b>4, !%!C.

E@@$V,>4, F@BD@-
&@0*",HFb "&"D46-
>Z< F@FH@b>4,< 4
B@H,D\` H@R84 @$-
>J:,>4b. ="04&"-
H4,< 8>@B84 C+-
E+G J*":b,HFb.

120 7?C?G7?+ 1!;Y7!-
=3+ 020

200 7?C?G7?+ 1!;Y7!-
=3+ 100

220 7?C?G7?+ 1!;Y7!-
=3+ 120

300 7?C?G7?+ 1!;Y7!-
=3+ 200

320 7?C?G7?+ 1!;Y7!-
=3+ 220

400 7?C?G7?+ 1!;Y7!-
=3+ 300

420 7?C?G7?+ 1!;Y7 320

999 7?C?G7?+ 1!;Y7!-
=3+ MON

+F:4 &ZN@* MON (Machine ON, <"T4-
>" &8:.) JBD"&:,>4b 4<,,H 2"<Z8"-
>4,, JBD"&:,>4,< &Z&@*4HFb ^H@ F@-
@$T,>4,.  ]H" @T4$8" F@2*".H F@FH@-
b>4, !%!C.

E@@$V,>4, F@BD@-
&@0*",HFb "&"D46-
>Z<  F@FH@b>4,< 4
B@H,D\` H@R84 @$-
>J:,>4b. ="04&"-
H4,< 8>@B84 C+-
E+G J*":b,HFb.

1020 ?S3#7! A?13O33 +F:4  8@>HJD D,(J:4D@&">4b B@24P44
& H,R,>4, 5 F,8J>* B@F:, 2"&,DT,>4b
4>H,DB@:bP44 >, FJ<,,H F>424H\ @-
T4$8J BD@F,04&">4b >40, 2>"R,>4b,
L48F4D@&">>@(@ B"D"<,HD@<, JBD"&-
:,>4,< &Z&@*4HFb ^H@ F@@$T,>4,.
%ZT,J8"2">>Z, BD@&,D84 &ZB@:>b-
`HFb JBD"&:,>4,< BD4 *&40,>46
G00, ,F:4 B"D"<,HD 1241 POSCHECK
D"&>@ 1, " BD4 *&40,>44 B@*"R4 &
F@FH@b>44 G9 4 G61.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
IFHD">,>4, @T4$-
84 &@2<@0>@ >J:4-
D@&">4,< &N@*>@(@
@LF,H" BD4&@*@&.

1100 G?Q7! ?#=I9+=3a t1 +F:4 &8:`R"H,:\ H@R84 @$>J:,>4b 
>"N@*4H & BD,*,:"N 2"*">>@6 B"D"-
<,HD@< REFDIS BJH4 (4:4 ,F:4 & BD,-
*,:"N ^H@(@ D"FFH@b>4b >, <@0,H @F-
H">@&4H\Fb) &Z&@*4HFb F@@$T,>4, @$
^H@6 @T4$8,.
1>"R,>4, t ^H@ >"2&">4, @F4, 2>"R4H:
X, Y, Z, U, V, W, A, B, C.
% 8@*, @T4$84 R4F:@  *,FbH8@& B@
D"2Db*J (1100, 1110, 1120, ...) @2>"R",H
L424R,F846 >@<,D @F4  (0, 1, 2, ...) +1

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.1110

1120

1130

1140

1150

1160

1170
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1101 G?Q7! ?#=I9+=3a t2 +F:4 BD4 F$,(" F &8:`R"H,:b H@R84
@$>J:,>4b F$,( >, 2"&,DT",HFb & BD,-
*,:"N 2"*">>@6 B"D"<,HD@<
SWLENGTH BJH4, &Z&@*4HFb ^H" @-
T4$8".
1>"R,>4, t ^H@ >"2&">4, @F4, 2>"R4H:
X, Y, Z, U, V, W, A, B, C.
% 8@*, @T4$84 R4F:@ *,FbH8@& B@
D"2Db*J (1101, 1111, 1121, ...) @2>"R",H
L424R,F846 >@<,D @F4 (0, 1, 2, ...) +1.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.1111

1121

1131

1141

1151

1171

1102 G?Q7! ?#=I9+=3a t3 +F:4 >, >"N@*4H >J:,&@6 4<BJ:\F
B@F:, F$,(" F &8:`R"H,:b H@R84 @$>J-
:,>4b & BD,*,:"N 2"*">>@6 B"D"<,H-
D@< SWSHIFT + ¾ ZERODIS BJH4, &Z-
&@*4HFb ^H" @T4$8".
1>"R,>4, t ^H@ >"2&">4, @F4, 2>"R4H:
X, Y, Z, U, V, W, A, B, C.
% 8@*, @T4$84 R4F:@ *,FbH8@& B@
D"2Db*J (1102, 1112, 1122, ...) @2>"R",H
L424R,F846 >@<,D @F4 (0, 1, 2, ...) +1.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.1112

1122

1132

1142

1152

1162

1172

1103 G?Q7! ?#=I9+=3a t4 +F:4 BD4 BD4.<, H@R84 @$>J:,>4b
>"T:@ >J:,&@6 4<BJ:\F, @F\ F<,>4H
>"BD"&:,>4, 4 & *DJ(@< >"BD"&:,>44
<,>\T,6 F8@D@FH\` B,D,<,V"bF\
F>@&" 4V,H ,(@. +F:4 BD4 @$D"H>@<
B@4F8, & BD,*,:"N 1000 4>8D,<,>H@&
>, >"N@*4H >J:,&@6 4<BJ:\F, &Z&@-
*4HFb 4-b @T4$8".
1>"R,>4, t ^H@ >"2&">4, @F4, 2>"R4H:
X, Y, Z, U, V, W, A, B, C.
% 8@*, @T4$84 R4F:@ *,FbH8@& B@
D"2Db*J (1103, 1113, 1123, ...) @2>"R",H
L424R,F846 >@<,D @F4 (0, 1, 2, ...) +1.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.1113

1123

1133

1143

1153

1163

1173

1104 G?Q7! ?#=I9+=3a t5 +F:4 & N@*, BD4.<" H@R84 @$>J:,>4b
>"T:@ >J:,&@6 4<BJ:\F B@F:, F$,(" F
&8:`R"H,:b & BD,*,:"N 2"*">>@6 B"-
D"<,HD@< SWSHIFT  + ¼ ZERODIS BJ-
H4, &Z&@*4HFb ^H@ F@@$T,>4,.
1>"R,>4, t ^H@ >"2&">4, @F4, 2>"R4H:
X, Y, Z, U, V, W, A, B, C.
% 8@*, @T4$84 R4F:@ *,FbH8@& B@
D"2Db*J (1104, 1114, 1124, ...)@2>"R",H
L424R,F846 >@<,D @F4 (0, 1, 2, ...) +1.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.1114

1124

1134

1144

1154

1164

1174
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1105 G?Q7! ?#=I9+=3a t6 +F:4 & N@*, BD4.<" H@R84 @$>J:,>4b,
BD4 F4FH,<, 42<,D,>4b, 8@*4D@&">-
>@6 B@ D"FFH@b>4`, D"FFH@b>4, <,0-
*J *&J<b >J:,&Z<4 4<BJ:\F"<4 >,
F@@H&,HFH&J,H 2>"R,>4`, 2"*">>@<J
B"D"<,HD@<  ZERODIS, &Z&@*4HFb ^H"
@T4$8".
1>"R,>4, t ^H@ >"2&">4, @F4, 2>"R4H:
X, Y, Z, U, V, W, A, B, C.
% 8@*, @T4$84 R4F:@ *,FbH8@& B@
D"2Db*J(1105, 1115, 1125, ...) @2>"R",H
L424R,F846 >@<,D @F4 (0, 1, 2, ...) +1

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.1115

1125

1135

1145

1155

1165

1175

1300 1!AC+U-==!a 1?=!
t+

NC &Z&@*4H ^H@ F@@$V,>4, H@(*", ,F-
:4 8@<">*@6 G22 D"2<,R,>" 2"BD,-
V.>>"b 42 &>, 2@>", 4 @*>" 42 @F,6
B,D,<,V",HFb 8 (D">4P, ^H@6 2@>Z &
B@:@04H,:\>@< >"BD"&:,>44, 4:4 &
<@<,>H &Z*,:,>4b >"N@*4HFb &>, &Z-
*,:.>>@6 (D">4PZ.
1>"R,>4, t ^H@ >"2&">4, @F4, 2>"R4H:
X, Y, Z, U, V, W, A, B, C.
% 8@*, @T4$84 R4F:@ ,*4>4P B@ D"2-
Db*J (1300, 1301, 1302, ...) @2>"R",H
L424R,F846 >@<,D @F4 (0, 1, 2, ...) +1.

?T4$8" J*":b,HFb
H@:\8@ H"8, ,F:4
DJR>Z< &<,T"-
H,:\FH&@< @H&@*4H\
@F4 @H (D">4PZ 2@-
>Z.
+F:4 & <@<,>H &Z-
*,:,>4b @*>" 42 @-
F,6 >"N@*4HFb
&>JHD4 2"BD,V.>-
>@6 2@>Z, FB,D&"
8@<">*@6 G23 >J0-
>@ J*":4H\ &Z*,:,-
>4,.

1301

1302

1303

1304

1305

1306

1307

1320 1!AC+U-==!a 1?=!
t–

NC &Z&@*4H ^H@ F@@$V,>4, H@(*", ,F-
:4 8@<">*@6 G22 D"2<,R,>" 2"BD,-
V.>>"b 42 &>, 2@>", 4 @*>" 42 @F,6
B,D,<,V",HFb 8 (D">4P, ^H@6 2@>Z &
@HD4P"H,:\>@< >"BD"&:,>44, 4:4 &
<@<,>H &Z*,:,>4b >"N@*4HFb &>, &Z-
*,:.>>@6 (D">4PZ.
1>"R,>4, t ^H@ >"2&">4, @F4, 2>"R4H:
X, Y, Z, U, V, W, A, B, C.
% 8@*, @T4$84 R4F:@ ,*4>4P B@ D"2-
Db*J(1320, 1321, 1322, ...) @2>"R",H L4-
24R,F846 >@<,D @F4 (0, 1, 2, ...) +1.

?T4$8" J*":b,HFb
H@:\8@ H"8, ,F:4
DJR>Z< &<,T"-
H,:\FH&@< @H&@*4H\
@F4 @H (D">4PZ 2@-
>Z.
+F:4 & <@<,>H &Z-
*,:,>4b @*>" 42 @-
F,6 >"N@*4HFb
&>JHD4 2"BD,V.>-
>@6 2@>Z, FB,D&"
8@<">*@6 G23 >J0-
>@ J*":4H\ &Z*,:,-
>4,.

1321

1322

1323

1324

1325

1326

1327
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1340 7?=+Q=?+ A?9?/+-
=3+ t+

IBD"&:,>4,< &Z&@*4HFb ^H@ F@@$V,-
>4,, ,F:4 @*4> 42 FJBB@DH@& F@&,D-
T4: >"$,( >" &8:`R"H,:\ 8@>,R>@(@
B@:@0,>4b, 4:4 >" B@24P4` 8@>,R-
>@(@ B@:@0,>4b, @BD,*,:.>>J` B"D"-
<,HD@<, & B@:@04H,:\>@< >"BD"&:,-
>44.
1>"R,>4, t ^H@ >"2&">4, @F4, 2>"R4H:
X, Y, Z, U, V, W, A, B, C.
% 8@*, @T4$84 R4F:@ ,*4>4P B@ D"2-
Db*J (1340, 1341, 1342, ...) @2>"R",H
L424R,F846 >@<,D @F4 (0, 1, 2, ...) +1.

?T4$8" J*":b,HFb
H@:\8@ H"8, ,F:4
DJR>Z< &<,T"-
H,:\FH&@< @H&@*4H\
@F4 @H 8@>,R>@(@
B@:@0,>4b.

1341

1342

1343

1344

1345

1346

1347

1360 7?=+Q=?+ A?9?/+-
=3+ t–

IBD"&:,>4,< &Z&@*4HFb ^H@ F@@$V,-
>4,, ,F:4 @*4> 42 FJBB@DH@& F@&,D-
T4: >"$,( >" &8:`R"H,:\ 8@>,R>@(@
B@:@0,>4b, 4:4 >" B@24P4` 8@>,R-
>@(@ B@:@0,>4b, @BD,*,:.>>J` B"D"-
<,HD@<, & @HD4P"H,:\>@< >"BD"&:,-
>44.
1>"R,>4, t ^H@ >"2&">4, @F4, 2>"R4H:
X, Y, Z, U, V, W, A, B, C.
% 8@*, @T4$84 R4F:@ ,*4>4P B@ D"2-
Db*J (1360, 1361, 1362, ...) @2>"R",H
L424R,F846 >@<,D @F4 (0, 1, 2, ...) +1.

?T4$8" J*":b,HFb
H@:\8@ H"8, ,F:4
DJR>Z< &<,T"-
H,:\FH&@< @H&@*4H\
@F4 @H 8@>,R>@(@
B@:@0,>4b.

1361

1362

1363

1364

1365

1366

1367

1380 7?=GIC SA3=). C!-
1?;7=IG

+F:4 &Z*"&":4 8@<">*J 4>*,8F"P44
>" TB4>*,:\, 8"8 >" @F\ (LJ>8P4,6
M, 4:4 B@ "*D,FJ C) 4 *@ ^H@(@ >, 2"-
BD@(D"<<4D@&":4 M19.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

1400 1!AC+U-==!a 31-
%=IGC3 1?=!

NC &Z&@*4H ^H@ F@@$V,>4, H@(*", ,F-
:4 8@<">*@6 G22 D"2<,R,>" 2"BD,-
V.>>"b 42&>JHD4 2@>", 4 @*>" 42 @F,6
B,D,<,V",HFb 8 (D">4P, ^H@6 2@>Z,
4:4 & <@<,>H &Z*,:,>4b >"N@*4HFb
&>JHD4 &Z*,:.>>@6 (D">4PZ.

?T4$8" J*":b,HFb
H@:\8@ H"8, ,F:4
DJR>Z< &<,T"-
H,:\FH&@< @H&@*4H\
@F4 @H (D">4PZ 2@-
>Z.
+F:4 & <@<,>H &Z-
*,:,>4b @*>" 42 @-
F,6 >"N@*4HFb
&>JHD4 2"BD,V.>-
>@6 2@>Z, FB,D&"
8@<">*@6 G23 >J0-
>@ J*":4H\ &Z*,:,-
>4,.
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2000 ?S3#7! PLC 001 =, $@:,, 152 D"2:4R>ZN F@@$V,>46
<@0,H BD4N@*4H\ @H PLC. G,8FHZ F@-
@$V,>46 <@(JH $ZH\ BD@42&@:\>Z<4.
% H@< F:JR",, ,F:4 "&H@D BD@(D"<<Z
PLC >, 2"B4F": H,8FH@&@, F@@$V,>4,,
>" 4>*48"H@D, &Z&@*4HFb H,8FH ?-
S3#7! PLC ijk. 

?$D"V"6H,F\ 8 FHD@4H,:` FH">8" 2"
FB4F8@< H,8FH@&ZN F@@$V,>46 4 @-
B4F">4,< F@@$V,>46, 2"B4F">>ZN
4<.

I*":,>4, F@@$V,-
>4, &ZB@:>b,HFb
F@(:"F>@ BD@(D"<-
<Z PLC.

?$D"V"6H,F\ 8
FHD@4H,:` FH">8"
2" @B4F">4,< J*"-
:,>4b F@@$V,>46. 

2001 ?S3#7! PLC 002

2002 ?S3#7! PLC 003

...

...

2150 ?S3#7! PLC 151

2151 ?S3#7! PLC 152

2500 E??#U+=3+ PLC 1 =, $@:,, 8 D"2:4R>ZN F@@$V,>46 F
B@8"2"H,:,< <@0,H BD4N@*4H\ @H
PLC. G,8FHZ F@@$V,>46 <@(JH $ZH\
BD@42&@:\>Z<4. % H@< F:JR",, ,F:4
"&H@D BD@(D"<<Z PLC >, 2"B4F":
H,8FH@&@, F@@$V,>4,, >" 4>*48"H@D,
&Z&@*4HFb H,8FH E??#U+=3+ PLC
i.
A@F:, H,8FH@&@(@ F@@$V,>4b<@0>@
&ZB@:>4H\ 4>*,8F"P4` F@@$V,>4b
>, $@:,,, R,< >" 4-N P4LD"N.

?$D"V"6H,F\ 8 FHD@4H,:` FH">8" 2"
FB4F8@< H,8FH@&ZN F@@$V,>46 4 @-
B4F">4,< F@@$V,>46, 2"B4F">>ZN
4<. 

I*":,>4, F@@$V,-
>4, &ZB@:>b,HFb
F@(:"F>@ BD@(D"<-
<Z PLC.

?$D"V"6H,F\ 8
FHD@4H,:` FH">8"
2" @B4F">4,< J*"-
:,>4b F@@$V,>46 

2501 E??#U+=3+ PLC 2

2502 E??#U+=3+ PLC 3

2503 E??#U+=3+ PLC 4

2504 E??#U+=3+ PLC 5

2505 E??#U+=3+ PLC 6

2506 E??#U+=3+ PLC 7

2507 E??#U+=3+ PLC 8

3000 1+C7.?GC!/+=3+ %
G51,G68

+F:4 &@ &8:`R,>>@< F@FH@b>44 <"F-
TH"$4D@&">4b (G51), 4:4 B@&@D@H"
(G68) &8:`R"H\, 4:4 &Z8:`R"H\ @HD"-
0,>4,  (G50.1, G51.1)

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3001 AC+)+9 1=!Q+=3a
X,Y,...F

+F:4 *">>Z, 8@@D*4>"H, 4:4 B@*"R4
>"N@*bHFb &>, BD,*,:@& 2>"R,>46

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3002 %Y#?C A9?E7?EG3
A?) G68

+F:4 &@ &8:`R,>>@< F@FH@b>44 B@&@-
D@H" (G68)2"BD@(D"<<4D@&">" F<,>"
B:@F8@FH4 (G17, G18, G19)

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3003 !)C+E 7??C)3=!G
G68

+F:4 & 8@<">*, G68 BD4 2"*"R, P,>H-
D" &D"V,>4b FFZ:",<Fb >" @F\, :,0"-
VJ` &>, &Z*,:.>>@6 B:@F8@FH4.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3004 =+G ?#=I9+=3a +F:4 2"BD@(D"<<4D@&">@ *&40,>4, &
"$F@:`H>J` B@24P4` B@ H"8@6 @F4,
>" 8@H@D@6 >,H *,6FH&J`V,6 H@R84
@$>J:,>4b..

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
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3005 1!AC+U-=. G 7?) +F:4 FFZ:8" F*,:":"FH >" H"8@6 8@*
G, 8@H@DZ< JBD"&:,>4, >, @$D"V",H-
Fb, 4 >, &Z*,:.> *:b B@:\2@&"H,:\-
F8@(@ <"8D@&Z2@&", 4:4 & @*>@< 8"*-
D, 2"BD@(D"<<4DJ,H *&" 4:4 $@:\T,
8@*@& G, 4F8:`R"`V4N *DJ( *DJ(".

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3006 AC+)+9 1=!Q+=3a H,
D, P

+F:4 BD4 &Z2@&" 8@DD,8P44 *:4>Z
(H), 4:4 D"*4JF" (D) R4F:@, 2"B4F">-
>@, B@ "*D,FJ, $@:\T, *:4>Z <"("24-
>" 8@DD,8P44.
G" 0, @T4$8" &Z&@*4HFb BD4 2"BD@(-
D"<<4D@&">44 G10 L(10, 11, 12, 13) P,
,F:4 2>"R,>4, P BD,&ZF4H J8"2">>Z6
BD,*,:.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3007 G43, G44, ;+/)I G2,
G3

+F:4 & 8"*D,, F@*,D0"V,< 4>H,DB@:-
bP4` @8DJ0>@FH4 (G2, G3) 2"BD@(-
D"<<4D@&">@ 42<,>,>4, 8@DD,8P44
*:4>Z (G43, G44, H) 

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb

3008 =+AC!%39[=Y5

G45...G48
+F:4 &@ &D,<b 4FB@:\2@&">44
G45...G48 0,:",< <,>bH\ 8@* 8@DD,8-
P44 D"*4JF"  (D), 4:4
BD@H4&@D,R4&@ 4FB@:\2J`HFb 8@*Z
G45 ... G48.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3009 G45...G48 ;+/)I G41,
G42

+F:4 BD4 &8:`R,>>@< F@FH@b>44
G41, 4:4 G42 4FB@:\2J,HFb 8@*
G45...G48.. 

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3010 E;+=! A9?E7.A?)
G41, G42

+F:4 BD4 &8:`R,>>@< F@FH@b>44
G41, 4:4 G42 2"BD@(D"<<4D@&">"
F<,>" B:@F8@FH4  (G17, G18, 4:4
G19).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3011 ?S3#7! C!1=3OY
C!)3IE!

+F:4 "$F@:`H>@, 2>"R,>4, D"2>4PZ
<,0*J D"*4JF@< >"R":\>@6 4 8@>,R-
>@6 H@R,8 @8DJ0>@FH4 $@:\T,, R,<
2"*">>@, B"D"<,HD@< 1021 RADDIF
2>"R,>4,.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3012 ?S3#7! 1!)!=3a
?7CI/=. R

+F:4 @8DJ0>@FH\(G2, G3) 2"*">"  D"-
*4JF@< (R) 4 8@@D*4>"HZ  >"R":\>@6
4 8@>,R>@6 H@R,8 @8DJ0>@FH4 F@&B"-
*"`H.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb

3013 ?S3#7! ?7C. ;=?'?-
A?%?C.

+F:4 BD4 2"*"R, <>@(@@$@D@H>@6 @8-
DJ0>@FH4 (HD,$J,HFb F@FH@b>4, G16)
8 G2 BD4&b2">@ >, @HD4P"H,:\>@,,
4:4

8 G3 - >, B@:@04H,:\>@, 42<,>,>4,
B@:bD>@(@ J(:"

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
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3014 ?S3#7! 1!)!Q3 ?7-
CI/=?EG3

+F:4 BD4 2"BD@(D"<<4D@&">44 4>-
H,DB@:bP44 @8DJ0>@FH4 (G2, G3) >,
2"*"&":4 >4 D"*4JF" (R) >4 8@@D*4>"-
HZ (I, J, K) P,>HD" @8DJ0>@FH4, 4:4
2"*"R" 8@@D*4>"H P,>HD" @8DJ0>@FH4
>, F@@H&,HFH&J,H &Z$D">>@6 B:@F8@F-
H4 (G17: I, J; G18: I, K; G19: J, K).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3015

3016 1!AC+U-==Y5 !)-
C+E

+F:4 FFZ:8" F@&,DT4:"F\ >" H"8@6
"*D,F, 8@H@D@, >, 4<,,H F<ZF:" &
*">>@< 8"*D,, 4:4 BD@H4&@D,R4&"b.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3017 ,C 3 ,R % ?)=?; 7!)-
C+

+F:4 & @*>@ 4 H@ 0, 8"*D 2"BD@(D"<-
<4D@&">Z L"F8" (,C) 4 F8DJ(:,>4,
(,R).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3018 ,A % 7!)C+ G2, G3 +F:4 & 8"*D, 4>H,DB@:bP44 @8DJ0-
>@FH4 (G2, G3) 2"BD@(D"<<4D@&"> J-
(@: >"BD"&:,>4b (,A).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3019 )?;3=!=G=!a

A?EG.=0
+F:4 & D"FR.H, HD.N<,D>@6 8@DD,8-
P44 D"*4JF" 2>"R,>4, *@<4>">H>@6
B@FH@b>>@6 0.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3020 ?S3#7! 1!)!Q3
G33,G34

+F:4 & 8"*D, G33, G34 
2"BD@(D"<<4D@&">Z $@:\T, 2-N @F,6,
4:4

E 4 F 2"B@:>,>Z &<,FH,, 4:4
B@:JR,>>Z6 T"( D,2\$Z 0, 4:4
,C 4:4 ,R  2"BD@(D"<<4D@&">Z.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3021 G51 % G33 +F:4 & 8"*D, G33 &8:`R,>@ <"FTH"-
$4D@&">4, (G51).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3022  )+9+=3+ =! 0 % G33 +F:4 2"BD@(D"<<4D@&"> G33 4 2>"R,-
>4,

E <,>\T, 4:4 D"&>@ 0, 4:4
R4F:@ 4<BJ:\F@& *"HR48" B:"T,8 *:b
B"D"<,HD" 5023 ENCODERS1 2"*">@ 0

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3023 ?S3#7! 1!)!Q3 G26 % 8"*D, G26 2"B@:>,>>, 4FH@:8@&">-
>Z6 "*D,F, 4:4 @T4$@R>"b 2"*"R"
2>"R,>46 B@ 4FH@:8@&">>Z< "*D,F"<.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3024 1=!Q+=3+ P ?S3-
#?Q=. % G96

% 8"*D, G96 (BD@(D"<<4D@&">4, D"F-
R.H" B@FH@b>>@6 F8@D@FH4 D,2">4b)
2>"R,>4, P >, 1...9.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
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3025 ?S3#7! 1!)!=3a S +F:4 2>"R,>4, 2"BD@(D"<<4D@&">>@-
(@ R4F:" @$@D@H@& TB4*,:b (S) $@:\-
T,, R,< 65000, 4:4 @HD4P"H,:\>@,
R4F:@, 4:4
& P48:, G84.2, G84.3 2>"R,>4, S D"&-
>@ 0.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3026 ?S3#7! 1!)!Q3 G10
L3

+F:4 & F:JR", G10 L3 (2"B@:>,>4,
H"$:4PZ FH@68@FH4 :,2&44 4>FHDJ-
<,>H") P, 4:4 L B@B":4 & @*4> 8"*D T,
H, 4:4 B@ "*D,FJ D, 4:4 BD@R46 "*D,F
2"BD@(D"<<4D@&">.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3027 ?S3#7! 1!)!=3a T
% G10 L3

% F:JR", G10 L3 (2"B@:>,>4, H"$:4-
PZ FH@68@FH4 :,2&44 4>FHDJ<,>H")
BD,0*,, R,< FFZ:"H\Fb >" (DJBBJ, @B-
D,*,:b,H "*D,F  T..

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3028 ;=?'? 3=EGCI;+=-
G?% G10 L3

% F:JR", G10 L3 (2"B@:>,>4, H"$:4-
PZ FH@68@FH4 :,2&44 4>FHDJ<,>H")
0,:",H 2"B4F"H\ & @*>J (DJBBJ $@:\-
T, 4>FHDJ<,>H@&, R,< &Z*,:.>>@,
B"D"<,HD@< 1181 GROUPNUM 2>"R,-
>4,.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3029 =?;+C 'CIAAY
E93S. %+937

% F:JR", G10 L3 (2"B@:>,>4, H"$:4-
PZ FH@68@FH4 :,2&44 4>FHDJ<,>H")
0,:",H BD4>bH\ $@:\T, (DJBB, R,<
&Z*,:.>>@, B"D"<,HD@< 1181
GROUPNUM 2>"R,>4,.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3030 ?S3#7! 1!)!=3a T +F:4 BD4 2"BD@(D"<<4D@&">44 &Z2@-
&" 4>FHDJ<,>H@& ("*D,F T) 2>"R,>4, T
$@:\T,, R,< 9999, 4:4 @HD4P"H,:\-
>@,.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3031 EC?7 E9I/#Y
3=EGC. 3EG-7

+F:4 &@& 8:`R,>>@< F@FH@b>44 >"-
$:`*,>4b 2" FH@68@FH\` :,2&46
4>FHDJ<,>H@& &>JHD4 J8"2">>@6 (DJB-
BZ  ("*D,F T) 4FH.8 FD@8 FH@68@FH\`
:,2&46 &F,N 4>FHDJ<,>H@&.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3032 AC?G3%?C+Q3%Y+

7?)Y M
+F:4 2"BD@(D"<<4D@&">Z BD@H4&@D,-
R4&Z, *DJ( *DJ(J 8@*Z M..

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3033 ?S3#7! 1!)!=3a M +F:4 BD4 2"BD@(D"<<4D@&">44 LJ>8-
P44 M 2>"R,>4, "*D,F" $@:\T,, R,< 
999, 4:4 @HD4P"H,:\>@, R4F:@

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3034 ?S3#7! 1!)!=3a
A,B,C

+F:4 "*D,F A, B, 4:4 C &Z*,:.> *:b
LJ>8P44 4 4N 2>"R,>4, $@:\T,, R,< 
65000.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
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3035 ?S3#7! 1!)!=3a P +F:4 BD4 2"BD@("<<4D@&">44 @04*"-
>4b (G4, 4:4 P48: F&,D:,>4b) 2>"R,-
>4, P $@:\T,, R,< 105, 4:4 @HD4P"-
H,:\>@, R4F:@,
,F:4 & 8"*D, G4 "*D,F P >, 2"B@:>,>,
,F:4 & 8"*D, G5.1, 4:4 G10 >, BD"-
&4:\>@ 2"B@:>,>.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3036 7!)C G39 % G40 +F:4 2"BD@(D"<<4D@&"> @$N@* J(:"
G39 & F@FH@b>44 G40, 4:4 & F:JR", 2"-
BD@(D"<<4D@&">4b BD@FHD">FH&,>-
>@6 8@DD,8P44 D"*4JF" 4>FHDJ<,>H".

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3037 G39 =+ % G1,G2,G3 7"*D G39 @B,D,0",H >, BD,*:@0,>4,
G1, G2, 4:4 G3.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3038 ?S3#7! 1!)!=3a Q +F:4 BD4 D"FR.H" H@R,8 B,D,F,R,>46
B@ "*D,FJ Q >, 2"*"&":4, RH@ 8"8J`
H@R8J B,D,F,>4b D"FR4HZ&"H\,
% F:JR", P48:@& H@8"D>ZN D"$@H G70,
G71, G72, G73 >, 2"*">@ 2"&,DT"`-
V46 8"*D 8@>HJD",
% F:JR", P48:" >"D,2">4b D,2\$Z G76
>, 4FH@:8J,<@ 2>"R,>4, B,D&@(@ 2"-
N@*"

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3039 7!)C G38 % G40 +F:4 2"BD@(D"<<4D@&">@ F@ND">,>4,
&,8H@D" (G38) & F@FH@b>44 G40, 4:4
&@ &8:`R,>>@< F@FH@b>44 BD@FH-
D">FH&,>>@6 8@DD,8P44 D"*4JF".

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3040 G38 =+ % G0, G1 +F:4 2"BD@(D"<<4D@&">@ F@ND">,>4,
&,8H@D" (G38), 4 8@* 4>H,DB@:bP44 >,
G0, 4:4 G1.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3041 A?E9+ G2, G3 =+9+'.
7!)C

+F:4 &@ &8:`R,>>@< F@FH@b>44 BD@-
F:,04&">4b B@ 8@>HJDJ (G41, G42)
B@F:, 4>H,B@:bP44 @8DJ0>@FH4 2"-
BD@(D"<<4D@&"H\ 8"*D, &Z2Z&"`V,,
J*":,>4, &,8H@D" (G10, G20, G21, G22,
G23, G28, G29, G30, G31, G37, G52,
G53, G54, ..., G59, G92).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3042 G40 % G2, G3 +F:4 BD@F:,04&">4, B@ 8@>HJDJ >"
*J(, 0,:",< &Z8:`R4H\:
G40 G2 X Y R.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb

3043 G41, G42 % G2, G3 +F:4 BD@F:,04&">4, B@ 8@>HJDJ >"
*J(, 0,:",< &8:`R4H\:
G40
G41 G2 X Y R

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
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3044 ?S3#7! 1!)!Q3 G41,
G42

+F:4 BD@F:,04&">4, B@ 8@>HJDJ 0,-
:",< &8:`R4H\ & BD,*,:"N @*>@(@
8"*D" *&40,>4b B@ (:"&>@6 B:@F8@F-
H4:
G40...
G41 X Y
G40 X Y.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3045

3046 =+G G?Q73 A+C+E+E.
G41,G42

+F:4 &@ &D,<b BD@F:,04&">4b B@
8@>HJDJ (G41, G42) >, B@:JR4:"F\
H@R8" B,D,F,R,>4b <,0*J "8HJ":\-
>Z< 4 B@F:,*J`V4< 8"*D"<.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3047 =+9[1a A+C+79_-
Q3G[

+F:4 &@ &D,<b BD@F:,04&">4b B@
8@>HJDJ (G41, G42) 2"BD@(D"<<4D@&"-
>" >" 8@>HJD, F<,>" >"BD"&:,>4b
(G41 º G42, 4:4 G42 º G41) 4 ^H@ >,
D,T4<@ *"0, B,D,>@F@< P,>HD" @8-
DJ0>@FH4

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3048 ?S3#7! 3=G+CK+-
C+=O33

+F:4 &@ &D,<b BD@F:,04&">4b B@
8@>HJDJ (G41, G42) &@2>48>,H @T4$8"
4>H,DL,D,>P44.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3049 E9YS7?; )93==!a
)I'!

+F:4 *:4>" *J(4 @8DJ0>@FH4 (G2, G3)
F:ZT8@< $@:\T"b.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb

3050 =+G G?Q73 ?#=I9.
G29, G30

+F:4 B,D,* &ZB@:>,>4,< 8@<">*Z
G29, 4:4 G30 >, F@&,DT.> BD4.< H@R-
84 @$>J:,>4b B@ 2"BD@(D"<<4D@&">-
>Z< & 8"*D, @Fb<.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3051 G22, G28, ... G31, G37 +F:4 & 8"*D, G22 >"N@*4H "*D,F,  @H-
:4R"`V46Fb @H D"2D,T.>>ZN "*D,-
F@&,
,F:4 & 8"*D, G22 2>"R,>4, P >, 0, 4:4
1,
,F:4 & 8"*D, G22 F@@H>@T,>4, <,0*J
2>"R,>4b<4 "*D,F@& X Y Z 4 I J K >,
N@D@T@,,
,F:4 & 8"*D, G22 F*,:">" FFZ:8" >"
>, FJV,FH&J`VJ` @F\,
,F:4 & 8"*D, G28, G29, G30 8D@<, "*-
D,F@& @F,6 4 "*D,F@& , N, P, F, M, S, T
2"BD@(D"<<4D@&">@ *DJ(@,,
,F:4 BD4 G30 2>"R,>4, P >, 1, 2, 3, 4,
,F:4 & 8"*D, G31 8D@<, "*D,F" @F4 N
4 F 2"BD@(D"<<4D@&"> *DJ(@6 "*D,F,
,F:4 & F:JR", G37 2"BD@(D"<<4D@&"-
>@ F<,V,>4, 0, 4:4 FFZ:8" $@:\T,,
R,< >" @*>J 8@@D*4>"HJ.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb
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3052 ?S3#7! % G76, G87 +F:4 2"BD@(D"<<4D@&"> P48: F&,D:,-
>4b G76 4 TB4>*,:\ >, 4>*,8F4DJ,H-
Fb, 4:4
,F:4 2"BD@(D"<<4D@&"> P48: F&,D:,-
>4b G87, TB4>*,:\ 4>*,8F4DJ,HFb,
>@ >"N@*4HFb & F@FH@b>44 G99.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3053 =+G ?E=.G?Q73 393
R G?Q73

+F:4 & P48:, F&,D:,>4b >, 2"*">"
H@R8" R , 4:4 H@R8" @F>@&">4b @H-
&,DFH4b.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3054 G31 % =+AC!%39. E?-
EG?a=33

+F:4 & 8"*D, G31 4<,,HFb F@FH@b>4,
G16,
,F:4 4<,,HFb F@FH@b>4, G41, 4:4
G42,
,F:4 &8:`R,>" @*>" 42 HD">FL@D<"-
P46 (G51, G51.1, G68),
,F:4 4<,,HFb F@FH@b>4, G16, 4:4
G95.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb

3055 G37 % =+AC!%39. E?-
EG?a=33

+F:4 & 8"*D, G37 4<,,HFb F@FH@b>4,
G16,
,F:4 2"BD@(D"<<4D@&"> 8@* G  (G43,
G44, G49), J8"2Z&"`V46 >" 8@DD,8-
P4` B@ *:4>,
,F:4 &8:`R,>" @*>" 42 HD">FL@D<"-
P46 (G51, G51.1, G68).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb

3056 AC+)+9 +F:4 B"D"<,HD 3163 CHBFMOVE J-
FH">@&:,> & 1, 4 8@>,R>"b H@R8" 2"-
BD@(D"<<4D@&">>@(@ 8"*D" :,04H
&>, BD,*,:" 8@>,R>,(@ B@:@0,>4b F
B"D"<,HD@<.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3057 1!AC+U-==?+ A?9+ +F:4 B"D"<,HD 3163 CHBFMOVE J-
FH">@&:,> & 1, 4 8@>,R>"b H@R8" 2"-
BD@(D"<<4D@&">>@(@ 8"*D" :,04H &
2"BD,V.>>@6 8@<">*@6 G22 2@>,.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3058 =+ % DNC +F:4 &@ &D,<b @$D"$@H84 DNC & (:"&-
>@6 BD@(D"<<, L4DJ(4DJ`HFb 8@<">-
*Z  M99 P, GOTO, 4:4 WHILE...DO,..

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3059

3060

3061

3062

3063

3064 ?S3#7! % ;!7C?E+ +F:4 &ZD"0,>4,, F@*,D0"V,, <"8D@-
8@<">*Z, 4<,,H F4>H"8F4R,F8J` @-
T4$8J. 

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
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3065 E9YS7?; )93==Y5
7!)C

+F:4 2"BD@(D"<<4D@&">@ H"8@, *:4>-
>Z6 8"*D, RH@ >, J<,V",HFb & $JL,D.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3066 =+G G?Q73 A+C+E+-
Q+=3a

+F:4 BD4 2"*"R, D"FR.H" H@R84 B,D,-
F,R,>4b >,H H@R84 B,D,F,R,>4b (>"-
BD4<,D & F:JR", B"D"::,:\>ZN BDb-
<ZN, 8@>P,>HD4R>ZN @8DJ0>@FH,6 4
H.*..).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3067 ?S3#7! ,A % G16 +F:4 BD4 2"*"R, & B@:bD>ZN 8@@D*4-
>"H"N BD4 FFZ:8, >" "*D,F  ,A >, B@-
:JR4HFb 8@>,R>"b H@R8"

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3068 ?S3#7! QG+=3a +F:4 BD4 @$D"$@H8, *">>ZN 2"(DJ0"-
,HFb @T4$@R>Z6 F,H@D 42 B"<bH4.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3069 AC+%YS+=3+ IC?%-
=a

]H" @T4$8" >"FHJB4H H@(*", 
,F:4 JD@&,>\ &Z2@&" B@*BD@(D"<<Z
BD,&ZT",H 8, 4:4 
JD@&,>\ <"8D@&Z2@&" BD,&ZT",H 4.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3070 =+ EIU. =?;+C 7!)-
C! P,Q

+F:4 F*,:":4 FFZ:8J M99 P >" >, 2"-
*">>Z6 >@<,D 8"*D", 4:4 & 8@<">*,
GOTO, *":,, & P48:"N H@8"D>ZN D"-
$@H G70, G71 , G72, G73.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3071 ?GEIGEG%I+G 393 ?-
S3#7! P

+F:4 BD4 &Z2@&" B@*BD@(D"<<Z (M98
P), 4:4 <"8D@&Z2@&" (G65 4:4 G66
4:4 G66.1  P)
"*D,F P >, 2"B@:>,>, 4:4
2>"R,>4, P $@:\T,, R,< 9999, 4:4
2>"R,>4, P @HD4P"H,:\>@,.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3072 ?S3#7! 1!)!=3a L +F:4 B@ "*D,FJ L 2"BD@(D"<<4D@&">
>@<,D B@&H@D,>4b (& F:JR", M98 P L,
G65 P L, 4:4 P48:" F&,D:,>4b), 4:4 &
8@<">*, G10 4FB@:\2@&"> L, 4 2>"R,-
>4, L $@:\T,, R,< 65000.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3073 =+ EIU. =?;+C AC?'-
C!;;Y

+F:4 BD4 &Z2@&" B@*BD@(D"<<Z (M98
P), 4:4 <"8D@&Z2@&" (G65 4:4 G66
4:4 G66.1  P),
F 2"*">>Z< B@ "*D,FJ P >@<,D@< >,H
BD@(D"<<Z & <"("24>,,
4:4 >" G, M, A, B, C, S, T &Z*,:.> &Z-
2@& B@*BD@(D"<<Z, 4:4 <"8D@&Z2@&
4 @H>@F4H,:\>@6 B@*BD@(D"<<Z >,H &
<"("24>,, 4:4
4FB@:>4H,:,< BD@(D"<<Z &Z2&">"
8"8 D"2 H" B@*BD@(D"<<", 4:4 <"8D@-
8@<">*", 8@H@D"b 8"8 D"2 D,*"8H4DJ-
,HFb (8"DH4>8" ^8D">" C+)!7G3C?-
%!=3+ ).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
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3074 =+A!C=Y5 G67 +F:4 >"6*.HFb H"8"b LJ>8P4b (G67)
8@>P" >"F:,*FH&,>>@(@ <"8D@&Z2@&",
J 8@H@D@6 >,H @H8DZ&"`V,6 B"DZ 
(G66, G66.1).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3075 ?S3#7! 1!)!=3a N +F:4 2>"R,>4, >@<,D" 8"*D" (N) &
BD@(D"<<, $@:\T,, R,< 16000000.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3076 =+G 7?=O! AC?'C!;-
;Y

+F:4 >, 2"*"> 8@>,P BD@(D"<<Z 8@-
<">*"<4 M2, M30, M99, 4:4 %.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3077

3078

3079

3080 ?S3#7! 3EA?9[1?-
%!=3a #

EFZ:8" >" >, FJV,FH&J`VJ` <"8D@-
B,D,<,>>J` (#...), 4:4
>" <"8D@B,D,<,>>J` (#...) >, D"2D,-
T.>>J` & *">>@6 8@<">*,.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3081 ?S3#7! 1!)!=3a ,C
,R

AD4 2"BD@(D"<<4D@&">44 L"F84 4:4
F8DJ(:,>4b & 8"*D,, F@*,D0"V,<  ,C,
4:4 ,R, 4:4 & B@F:,*J`V,< 2" >4<
8"*D, >, 2"BD@(D"<<4D@&">" 8@@D*4-
>"H" (N@Hb $Z @*>"), @H>@FbV"bFb 8
&Z*,:.>>@6 B:@F8@FH4

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3082 =+G %?1%C!G! M99 % 8@>P, B@*BD@(D"<<Z, 4:4 <"8D@-
BD@(D"<<Z >, 2"BD@(D"<<4D@&">@
&@2&D"V,>4, (M99).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3083 R=0 +F:4 D"*4JF >"R":\>@6, 4:4 8@>,R-
>@6 H@R,8 2"BD@(D"<<4D@&">>@6 *J-
(4 0.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb

3084 ,C,R E9YS7.%+9.393
1!AC.

+F:4 2"BD@(D"<<4D@&">Z >,@FJV,FH-
&4<Z, L"F8"(,C) 4:4 F8DJ(:,>4, (,R).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb

3085 ?S3#7! ?7CI/=?E-
G3 G51

+F:4 2"BD@(D"44HD@&"> F*&4( B@ @F-
b< (G51 X Y Z I J K) 4 & B:@F8@FH4 @8-
DJ0>@FH4 2"BD@(D"<<4D@&">" >, H"
0, BD@B@DP4b <"FTH"$4D@&">4b.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3086 ?S3#7! 1!)!Q3 G51 +F:4 2"BD@(D"44HD@&">@ <"FTH"$4-
D@&">4, B@ @Fb< (G51 X Y Z I J K) 4 X
4 U, 4:4 Y 4 V, 4:4 Z 4 W L4(JD4DJ-
`HFb & @*>@< 8"*D,

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3087 =+9+'!9[=Y5 %Y-
#?C A9?E7?EG3

+F:4 & P48:, >"D,2">4b D,2\$Z G76
JBD"&:,>4, H@8"D>Z< FH">8@< >"N@-
*4HFb >, & F@FH@b>44 G18..

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
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3088 1!AC+U. )%3/+=3a
SA3=)+9a

+F:4 >" TB4>*,:\ >, @$@DJ*@&"> *"H-
R48, 4 2"BD@(D"<<4D@&">" 8@<">*",
HD,$J`V"b >":4R4, *"HR48" TB4>-
*,:b, >"BD4<,D: >"D,2">4, D,2\$Z, @-
D4,>H"P4b. 

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3089 A+C+A?9=.#IKK+C
G41,G42

+F:4 &@ &D,<b BD@F:,04&">4b B@
8@>HJDJ (G41, G42), $JL,D B,D,B@:-
>4:Fb.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3090 =+9[1a A3E!G[ # A@BZH8" 2"B4F"H\ >, 2"B4FZ&",<@6
<"8D@B,D,<,>>@6 (#...). ]H@ 4@0,H
B@:JR4H\Fb 42 N"D"8H,D" <"8D@B,D,-
<,>>@6 (>"BD4<,D: #1000, ... #1015),
4:4 ,F:4 B"D"<,HD@< 9101
WRPROT1, 9102 WRPROT2 2"B4F\
<"8D@B,D,<,>>@6 2"BD,V,>".

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3091 ?S3#7! ?A+C!O33
E #

% F:JR", @B,D"P46, &ZB@:>,>>Z, >"
<"8D@B,D,<,>>@6 (#...) G4BZ @B,D"-
P46 >, F@&<,FH4<Z. ="BD4<,D: &Z-
B@:>,>4, :@(4R,F84N F:@0,>46
(AND) <,0*J H"84<4
<"8D@B,D,<,>>Z<4, >,
42@$D"0",<Z<4 >" 32 $4H@& F H&.D-
*@6 2"BbH@6.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3092 )+9+=3+ =! 0 # +F:4 BD4 D"2&.DH8, <"8D@L@D<J:Z
>J0>@ $Z:@ $Z *,:4H\ >" 0..

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3093 #IKK+C A?9=Y5 # #JLL,D B,D,B@:>,> <"8D@B,D,<,>-
>Z<4.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3094

3095

3096

3097

3098 ?S3#7! !C'I;+=G! +F:4 0,:",< &ZR4F:4H\ LJ>8P4`
2>"R,>4b<4, :,0"V4N &>, @$:"FH4
@BD,*,:,>4b.
+F:4 SQRT[4], 4:4 ASIN[2]),
,F:4 BD4 8@<">* BCD >,:\2b 42@$D"-
0"H\ B,D,*,:">>@, R4F:@ >" 8 *,Fb-
H4R>ZN 2>"8"N,
,F:4 J 8@<">*Z BIN B@ *,8"*"< 2"*"-
>@ >, R4F:@ BCD.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3099

3100
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3101 7!)C =+ =!5)+= +F:4 &@ &D,<b B@4F8" 8"*D", & N@*,
BD@RH,>4b >,BD,DZ&>@FH4 &ZB@:>,-
>4b >, >"FHJB",H >" &Z*,:.>>@, *:b
B@4F8" 8"*D" 4 *@FH4(",H 8@>,P BD@(-
D"<<Z (M2, M30, 4:4 %).

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3102 =+7?CC+7G. A?13O3-
a G12.1

AD4 &8:`R,>44 4>H,DB@:bP44 F B@:-
bD>Z<4 8@@D*4>"H"<4  (G12.1) 
B@24P4b 1-6 (:"&>@6 @F4 0, 4:4
B@24P4b 2-6 (:"&>@6 @F4 >, 0.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3103 %YM?) 31 )3!A!1?-
=!

+F:4 & N@*, &ZB@:>,>4b 8"*D" 42<,-
D,>4b *:4>Z 4>FHDJ<,>H" G37 >, B@-
FHJB",H F4(>": VJB" &>JHD4 @8DJ0-
>@FH4 F D"*4JF@<, @BD,*,:.>>Z< B"-
D"<,HD@< 8002  ALADIST, 42<,D,>-
>Z< @H 2"BD@(D"<<4D@&">>@6 8@>,R-
>@6 H@R84, ^H" @T4$8" &Z&@*4HFb. 

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb

3104 1=!Q+=3+ 7?CC+7-
O33 %+937?

+F:4 BD4 P48:" G37 42<,>.>>@, 2>"-
R,>4, 42>@F" >, B@B"*",H & 4>8D,-
<,>H>Z6 *4"B"2@> +/– 16000.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3105 E9YS7?; ;=?'?
7!C;!=?%

+F:4 BD4 &ZB@:>,>44 P48:@& R.D>@6
@$D"$@H84 G71, G72 JBD"&:,>4,< H@-
8"D>@(@ FH">8" >"6*,>@ $@:\T, 10-4
2"&.D>JHZN 8"D<">@&.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3106

3107

3108

3109

3110

3111

3112

3113

3114

3115

3116

3116

3118

3119

3120

3121
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3122

3123

3124

3125

3126

3127

3500 3)-G C+)!7G3C?%!-
=3+

+F:4 & "&H@<"H4R,F8@< D,04<, D,-
*"8H4DJ,HFb BD@(D"<<", &Z*,:.>>"b
*:b "&H@<"H4R,F8@(@ &ZB@:>,>4b,
4:4

& D,04<, DJR>@(@ &&@*" *">>ZN D,-
*"8H4DJ,HFb BD@(D"<<", &Z*,:.>>"b
*:b &ZB@:>,>4b DJR>@(@ &&@*" *">-
>ZN, 4 BD4 ^H@< >"0"H\ EG!CG, &Z-
&@*4HFb BD4:@0,>>@, F@@$V,>4, @$
@T4$8,.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
AD@(D"<<" 2"BJF-
8",<" H@(*", ,F:4
2"8@>R4& D,*"8H4-
D@&">4,, &ZN@*4H\
42 8"DH4>84 ^8D">"
3)-G C+)!7G3-
C?%!=3a.

3502 E7?C?EG[ A+C+)!Q3
?S3#.

+F:4 >" B"D"<,HD, 2002 BAUD RATE
JFH">@&:,>" >, FH">*"DH>"b F8@D@FH\
B,D,*"R4, 4:4 >, 4FH@:8@&">>"b JB-
D"&:,>4,<. %ZN@*4H & D,04<, DNC.
3FH@:8@&">>"b JBD"&:,>4,< F8@-
D@FH\ B,D,*"R4 F@*,D04HFb @B4F">4,
B"D"<,HD@&.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

3503 #IKK+C A?CG! A+C+-
A?9=+=

+F:4 BD4 @$D"$@H8, DNC B,D,B@:-
>4:Fb P48:4R>Z6 $JL,D. 

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
A,D,*"RJ *">>ZN
>"*@ B,D,2"(DJ24H\.

3504 ?S3#7! G!#9.;+EG!
3=EGC.

+F:4 NC >"N@*4H 8@>HD@:\>J` FJ<<J
H"$:4PZ <,FH 4>FHDJ<,>H"  @T4$@R-
>@6. 

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
G"$:4PJ <,FH 4>FH-
DJ<,>H" >"*@ F>@&"
D,*"8H4D@&"H\.

3505 AC?'C!;;! =+ EI-
U+EG%I+G

+F:4 BD@(D"<<" &Z*,:,>" *:b &Z-
B@:>,>4b & "&H@<"H4R,F8@< D,04<,,
4:4 & D,04<, DJR>@(@ &&@*" *">>ZN,
B@H@< BD@(D"<<" $Z:" J*":,>" 4
B@F:, ^H@(@ $,2 &Z*,:,>4b >@&@6
BD@(D"<<Z  & "&H@<"H4R,F8@<
D,04<,, 4:4 & D,04<, DJR>@(@ &&@*"
*">>ZN, >"0"H" EG!CG.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
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3507 A+C+A3E!G[ ()/=) +F:4 &@ &D,<b &ZB@:>,>4b BD@(D"<-
<Z H,8JV"b BD@(D"<<" N@R,H 2"(DJ-
24H\ & B"<bH\ JBD"&:,>4b BD@(D"<<J
F H"84< >@<,D@< F 8@<">*@6 DPRNT,
B@* 8"84< >@<,D@< BD@(D"<<Z J0,
2"D,(4FHD4D@&">" BD@(D"<<" & $4$-
:4@H,8, JBD"&:,>4b, &Z&@*4HFb JB-
D"&:,>4,< ^H@ F@@$V,>4,. 

AD4 0,:">44 2"<,-
>4H\ FH"DJ` BD@(-
D"<<J >"0"H\ 8:"-
&4TJ ), ,F:4 >,H,
>"0"H\ =, 4:4
8>@B8J C+E+G.

3508 G!#9.E?EG?a=3a NC
?S3#7!

+F:4 B@&D,*4:"F\ 8@>HD@:\>"b FJ<<"
BD@&,D84 @$:"FH4 B"<bH4, F@ND">b`-
V"bFb BD4 &Z8:`R,>44, F@*,D0"V"b
@$V,(@ F@FH@b>4b NC. ]H4 *">>Z,
F:,*J`V4,:
G20/G21: *`6<@&"b/<,HD4R,F8"b 2"-
*"R" D"2<,D@&;
>@<,D 2"D,(4FHD4D@&">>ZN 8@DD,8-
P46 B@ *:4>, (H), *":,,, B@ 8"8@6 @F4
*,6FH&4H,:,>;
8"84, BD@(D"<<Z $Z:4 &Z*,:,>Z
*:b "&H@<"H4R,F8@(@ &ZB@:>,>4b,
4:4 *:b &ZB@:>,>4b DJR>@(@ &&@*"
*">>ZN;
F@FH@b>4, DNC;
,F:4 &Z8:`R,>4, F@&,DT4:@F\ &@
&D,<b &ZB@:>,>4b BD@(D"<<Z, &Z-
B@:>,>4, 8"8@(@ 8"*D" BD,D&":@F\

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
1"*"R": 2"*">4, B,-
D,R4F:,>>ZN *">-
>ZN.

3509 G!#9. EC?7! E9I/-
#Y ?S3#.

+F:4 B@&D,*4:"F\ 8@>HD@:\>"b FJ<<"
BD@&,D84 @$:"FH4 B"<bH4, F@ND">b`-
V"bFb BD4 &Z8:`R,>44, F@*,D0"V"b
H"$:4PJ FH@68@FH4 :,2&44 4>FHDJ-
<,>H".

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
G"$:4PJ FH@68@FH4
:,2&44 4>FHDJ<,>-
H" >J0>@ F>@&"  D,-
*"8H4D@&"H\.

3510 G!#9.7?CC+7O33 ?-
S3#7!

+F:4 B@&D,*4:"F\ 8@>HD@:\>"b FJ<<"
BD@&,D84 @$:"FH4 B"<bH4, F@ND">b`-
V"bFb BD4 &Z8:`R,>44, F@*,D0"V"b
H"$:4PJ 8@DD,8P44 4>FHDJ<,>H".

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
G"$:4PJ 8@DD,8-
P44 4>FHDJ<,>H"
>J0>@ F>@&"  D,-
*"8H4D@&"H\.

3511 G!#9.=I9+%YM G?-
Q+7 ?S3#

+F:4 B@&D,*4:"F\ 8@>HD@:\>"b FJ<<"
BD@&,D84 @$:"FH4 B"<bH4, F@ND">b`-
V"bFb BD4 &Z8:`R,>44, F@*,D0"V"b
F<,V,>4b >J:,&ZN H@R,8 2"(@H@&84.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
=J:,&Z, H@R84 2"-
(@H@&84 >J0>@ F>@-
&" BD4&b2"H\. 
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3514 ?S3#7! A+C+A3E!-
=3a

+F:4 & D,04<, DNC &@ &D,<b B@F:,-
*@&"H,:\>@6 B,D,*"R4 *">>ZN *&"
$"6H" >"$,04H *DJ( >" *DJ(" $,2 J<,-
>4b BD@R4H"H\ BD,*Z*JV,(@, JBD"&-
:,>4,< &Z&@*4HFb ^H" @T4$8".

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
1"(DJ8J >J0>@ F>@-
&" 2"BJFH4H\.

3515 ?S3#7! A!C3G+G! +F:4 & D,04<, DNC BD4 2"(DJ28, R,-
D,2 B@F:,*@&"H,:\>Z6 4>H,DL,6F B@-
FHJB"`H & JBD"&:,>4, *">>Z, F @T4-
$@R>@6 FR.H>@FH\`. %Z&@*4HFb ^H"
0, @T4$8" 4 H@(*", ,F:4 JFH">@&:,>-
>Z6 B"D"<,HD FR.H>@FH4 >" FH@D@>,
*"HR48" 4 BD4.<>48" D"2:4R>Z.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
1"(DJ8J >J0>@ F>@-
&" 2"BJFH4H\.

3516 RS232 ?S3#7! 7!)-
C3C?%!=3a

%ZN@*4H & D,04<, DNC. ?T4$8" D"-
<Z &@2>48",H 42 D"2:4R4b JFH">@&84
B"D"<,HD@& FH@D@> *"HR48" 4 BD4.<-
>48". ]H4 F:,*J`V4,:
baudrate,
*:4>" F:@&",
R4F:@ $4H@& stop.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
1"(DJ8J >J0>@ F>@-
&" 2"BJFH4H\.

3518 #3#93?G+7! A+C+-
A?9=+=!

% >"8@B4H,:, ND">4HFb >, $@:,,  254
BD@(D"<<, B@H@<J RH@ &FHD@,>>Z6 &
JBD"&:,>4, *4FB,HR,D L"6:@& B@2-
&@:b,H D,(4FHD"P4` FH@:\8@ BD@(-
D"<< & $4$:4@H,8,. +F:4 $@*\T, ^H@-
(@ 0,:",< 2"B4F"H\ &@ &D,<b &ZB@:-
>,>4b BD@(D"<<Z, F 4FB@:\2@&">4,<
8@<">*Z POPEN &Z&@*4HFb ^H"
@T4$8". 
]H@ >, @2>"R",H $,2JF:@&>@, RH@ >,H
$@:\T, F&@$@*>ZN <,FH *:b B"<bH4 &
>"8@B4H,:,.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
AD4 0,:">44 BD4-
>bH\ >@&J` B@(D"<-
<J, >J0>@ J*":4H\
8"8J`-H@ 42 FH"-
DZN.

3519 A!;aG[ A+C+A?9=+-
=!

+F:4 &FHD@,>>Z6 & JBD"&:,>4, >"8@-
B4H,:\ B,D,B@:>,> &@ &D,<b &ZB@:-
>,>4b BD@(D"<<Z &F:,*FH&4, 8@<">* 
BPRNT, 4:4 DPRNT, &Z&@*4HFb ^H@
F@@$V,>4, NC.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
=J0>@ J*":4H\ 8"-
8J`-H@ 42 FH"DZN.

3520 =+G G!7?'? K!59! AD4 0,:">44 &Z*"&"H\ *">>Z, 8@-
<">*@6 DPRNT, 4:4 BPRNT, 4 >, @H-
8DZH 8">": 8@<">*@6  POPEN.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb

3524 K!59 =+ ?G7CYG +F:4 8"8"b-H@ 42 *,bH,:\>@FH,6 NC
N@R,H R4H"H\ & >, @H8DZH@< L"6:,. 

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
=, B@:\2@&"H,:\-
F8"b @T4$8", @B,-
D"H@D@< >,:\2b
JFHD">4H\.
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3528 =+AC!%39[=Y5 7?)
?S3#73

+F:4 BD4 @$D"V,>44 L"6:"<4 (,>,-
D4D@&":Fb >,D"2D,T.>>Z6 8@* @T4$-
84..

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
=, B@:\2@&"H,:\-
F8"b @T4$8", @B,-
D"H@D@< >,:\2b
JFHD">4H\

3530 ?S3#7! E3EG+;Y ?T4$8" &>JHD,>>,6 8@<<J>48"P44
F4FH,<>@6 BD@(D"<<Z NC.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
=, B@:\2@&"H,:\-
F8"b @T4$8", @B,-
D"H@D@< >,:\2b
JFHD">4H\

3545 ?S3#7! G!#9. ;!7-
C?E?%

+F:4 B@&D,*4:"F\ 8@>HD@:\>"b FJ<<"
BD@&,D84 @$:"FH4 B"<bH4,  F@ND">b`-
V"bFb BD4 &Z8:`R,>44, F@*,D0"V"b
<"8D@B,D,<,>>ZN #500...#599.

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.
=J0>@ F>@&" D,-
*"8H4D@&"H\ H"$:4-
PJ <"8D@B,D,<,>-
>ZN

3549 %?EEG!=?%3G[ G
KI=7O33?)

+F:4 D,04< !%G?;!G 2"BJFH4H\ 42
F@FH@b>4b AC+C F B@T@V\` EG!CG,
JBD"&:,>4, BD4<,H F@FH@b>4, EG?A
4 &Z&@*4H 2"BD@F %?EEG!=?%3G[
G KI=7O33? ) ()=*"). ="0"&
8>@B8J <SHIFT> , &Z&@*4H 2"BD@F
%?EEG!=?%3G[ G KI=7O33? =
(= = >,H). E@@$V,>4b R,D,*J`HFb >"-
04&"H4,< 8>@B84 <SHIFT>. ="0"&
EG!CG, F@(:"F>@ H,8FHJ F@@$V,>4b
&@FFH">@&4HFb F@FH@b>4, *@ BD,8D"-
V,>4b  ()), 4:4 >,H (=)..

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb 4
F@FH@b>4,AC+C @F-
H".HFb.

3550 %?EEG!=?%3G[ G
KI=7O33? =

4000 ;!7C??S3#7! 000 A@*FH"&4& 2>"R,>4, *:b <"8D@B,D,-
<,>>@6 #3000, 42 BD@(D"<<Z *,H":4
&Z&@*4HFb F@@$V,>4, @$ @T4$8,
F:,*J`V,(@ L@D<"H":
#3000=nnn(G+7EG ?S3#73) (*,
nnn=0,1,2,...999 4 & F8@$8"N BD@42-
&@:\>Z6 H,8FH. Q4F:@< nnn @B,D*,:b-
,HFb 8@* @T4$84. (7@*=4000+nnn).
+F:4 >, 2"B@:>,>@, 8@* @T4$84 &F,(-
*" 4000. +F:4 *:b B,D,<,>>@6 >, *"-
&"H\ 2>"R,>4, F H,8FH@<, H,8FH $J*,H
&F,(*" ;!7C??S3#7! nnn, ,F:4
*"&"H\, H@ &Z&@*4HFb 2"*">>Z6 &
F8@$8"N H,8FH

E@@$V,>4, >"04-
&"H4,< 8>@B84 C+-
E+G J*":b,HFb.

4001 ;!7C??S3#7! 001

4002 ;!7C??S3#7! 002

... ...

4999 ;!7C??S3#7! 999
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5000 ;!7C?E??#U+=3+

000
A@*FH"&4& 2>"R,>4, *:b <"8D@B,D,-
<,>>@6 #3006, 42 BD@(D"<<Z *,H":4
&Z&@*4HFb F@@$V,>4, @$ @T4$8,
F:,*J`V,(@ L@D<"H":
#3006=nnn(G+7EG E??#U+=3a)
(*, nnn=0,1,2,...999 4 & F8@$8"N BD@42-
&@:\>Z6 H,8FH. Q4F:@< nnn @B,D*,:b-
,HFb 8@* @T4$84. (7@*=5000+nnn) +F-
:4 >, 2"B@:>,>@, 8@* @T4$84 &F,(*"
5000.
+F:4 *:b B,D,<,>>@6 >, *"&"H\ 2>"-
R,>4, F H,8FH@<, H,8FH $J*,H &F,(*"
;!7C?E??#U+=3+ nnn, ,F:4 *"-
&"H\, H@ &Z&@*4HFb 2"*">>Z6 & F8@$-
8"N H,8FH

A@* *,6FH&4,< F@-
@$V,>4b NC BD4-
<,H F@FH@b>4,
EG?A. A@* *,6FH-
&4,< EG!CG B,D,-
N@*4H >" F:,*J`-
V46 8"*D.
E@@$V,>4, J*":b-
,HFb 8>@B8@6 C+-
E+G, @*>"8@, ,F:4
B@F:, ^H@(@ >"0"H\
EG!CG, 8"8 &@ &F,N
F:JR"bN, F@@$V,-
>4, F>@&" &Z&@*4H-
Fb.

5001 ;!7C?E??#U+=3+

001

5002 ;!7C?E??#U+=3+

002

... ...

5999 ;!7C?E??#U+=3+

999
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