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#:@8 4>*48"P44, LJ>8P4@>":\>Z, 8>@B84 4 8:"&4"HJD" &&@*" *">>ZN

1 ?$V46 @$2@D

1.1 ?F>@&>Z, B@>bH4b

E P,:\` @$:,(R,>4b B@>4<">4b *">>@(@ @B4F">4b >40, BD4&,*,>Z @BD,*,:,>4b >,-
F8@:\84N @F>@&>ZN B@>bH46.
II (JFHD@6FH&@ JBD"&:,>4b): 8@<B:,8H>@, JFHD@6FH&@, 8@H@D@, JBD"&:b,H FH">8@<,
ND">4H BD@(D"<<Z @$D"$@H84 *,H":,6 4 4>H,DBD,H4DJ,H 4N & BD@P,FF, &ZB@:>,>4b.
QAI (R4F:@&@, BD@(D"<<>@, JBD"&:,>4,): F@FH"&>"b R"FH\ II, 8@H@D"b ND">4H BD@-
(D"<<Z, D"2$4&",H 8@<">*Z BD@(D"<<Z >" 8@<B@>,>HZ 4 B,D,*",H 4N 8 F,D&@F4FH,<,
4 A9I.
A9I (BD@(D"<<" :@(4R,F8@(@ JBD"&:,>4b): 4>H,DBD,H4DJ,H B@FHJB"`V4, @H II 8@-
<">*Z, >, BD,*>"2>"R,>>Z, *:b F,D&@F4FH,<Z 4 B,D,*",H 4N 8 FH">8J.
AJ:\H @B,D"H@D": F@FH@4H 42 $:@8" 4>*48"P44 4 >"$@D" >"04<>ZN 8>@B@8. ="04<-
>Z, 8>@B84 @$D"2J`H *&, (DJBBZ: 8:"&4"HJDJ QAI (4:4 8:"&4"HJDJ &&@*" *">>ZN),
F@*,D0"VJ` 8>@B84 &&@*" 4 D,*"8H4D@&">4b *">>ZN 4 LJ>8P4@>":\>Z, 8>@B84,
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EH">@R>Z6 BJ:\H @B,D"H@D" H4B" 2 *:b LD,2,D>ZN FH">8@&

EH">@R>Z6 BJ:\H @B,D"H@D" H4B" 2 *:b H@8"D>ZN FH">8@&

4 H"80, FH">@R>J` B">,:\, 8@H@D"b &8:`R",H & F,$b 8>@B84 F<,>Z D,04<", B,D,<,-
V,>4b B@ @Fb<, 4 *D. EH">@R>"b B">,:\ <@0,H $ZH\ 4>H,(D4D@&">" & II.
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AD@(D"<<" :@(4R,F8@(@ J-
BD"&:,>4b (A9I) F@(:"FJ,H
F&b2\ <,0*J II 4 FH">8@<.
A9I BD,*FH"&:b,H F@$@6 BD@-
(D"<<J, &ZB@:>b,<J` >" II
4 4<,`VJ` F&b2\
- F@ FH">8@< R,D,2 &FHD@,>-
>Z, & II 4>H,DL,6F>Z, B:"-
HZ,
- F H"8 >"2Z&",<@6 FH">@R>@6
B">,:\` B@FD,*FH&@< L:"(@&
4 &@2<@0>@, R,D,2 4>H,D-
L,6F>Z, &N@*Z,
- F QAI B@FD,*FH&@< &N@*>ZN
4 &ZN@*>ZN L:"(@& 4 R,D,2
D,(4FHDZ.
%ZT,JB@<b>JHZ, 4>H,D-
L,6F>Z, &N@*Z 4 &ZN@*Z, 4
H"80, &N@*>Z, 4 &ZN@*>Z,
L:"(4 4 D,(4FHDZ *:b A9I
BD,*FH"&:b`H F@$@6 B,D,<,>-
>Z,, B@*D@$>@, @B4F">4, 8@H@DZN BD4&,*,>@ & (:"&, 2.
7D@<, H@(@, A9I <@0,H 4FB@:\2@&"H\ &>JHD,>>`` @$:"FH\ B"<bH4, BD,*>"2>"R,>>J`
*:b ND">,>4b &>JHD,>>4N B,D,<,>>ZN, 4 H"80, *&, FB,P4":\>Z, H"$:4PZ, *@FHJB>Z,
F BJ:\H" @B,D"H@D" 4 B@**,D04&"`V4, @$F:J04&">4b 4>FHDJ<,>H@&. % F@FH"& &>JH-
D,>>4N B,D,<,>>ZN H"80, &N@*bH FR,HR484 4 H"6<,DZ.
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1.2 EHDJ8HJD" 4 D"$@H" A9I

A9I *:b II L4D<Z NCT F@FH"&:b,HFb >" b2Z8, &ZF@8@(@ JD@&>b, FB,P4":\>@ D"2D"-
$@H">>@< *:b ^H4N P,:,6. % ^H@< b2Z8, <@0>@ &8:`R4H\ 4 &Z8:`R4H\ $4H@&Z, B,D,-
<,>>Z, 4 H"80, BD@&,D4H\ F@FH@b>4, ^H4N B,D,<,>>ZN. A,D,*"R" *">>ZN 4 *DJ(4,
D,(4FHD@&Z, @B,D"P44 B@**,D04&"`HFb B@F:@&>Z<4 (16-$4H@&Z<4) 8@<">*"<4 *:b
BD4F&"4">4b, B,D,FZ:84 *">>ZN, BD@&,D84 JF:@&46, "D4L<,H4R,F84N 4 :@(4R,F84N
@B,D"P46. E B@<@V` FB,P4":\>ZN 8@<">* *@FHJB>Z 2>"R,>4b B"D"<,HD@& 4 <"8D@B,-
D,<,>>ZN & B"<bH4 QAI. 7D@<, H@(@, @$,FB,R,>@ &ZB@:>,>4, @F>@&>ZN *&@4R>ZN
"D4L<,H4R,F84N @B,D"P46 F L48F4D@&">>@6 2"BbH@6 >"* 8, 16 4 32-$4H@&Z<4 R4F:"-
<4 F@ 2>"8@<.
EHDJ8HJD" A9I *@:0>" $ZH\ H"8@&", RH@$Z ,, P48:4R,F8@, &ZB@:>,>4, F@(:"F@&":@
F@*,6FH&4, II F@ FH">8@<. E ^H@6 P,:\` II & 8"0*Z, 20 <F &Z*,:b,H *:b A9I &D,-
<,>>Z6 4>H,D&": *:4>@6 & G <F, 2" 8@H@DZ6 @HD"$"HZ&"`HFb @B,D"P44, 4FB@:>b,<Z,
A9I.
),6FH&4b, D,":42J,<Z, & A9I, <@(JH 4FB@:>bH\Fb >" *&JN JD@&>bN (& *&JN <@*J:bN),
& H,R,>4, 4>H,D&":" *:4>@6 & G <F.

1-Z6 JD@&,>\, <@*J:\ :001
1-Z6 JD@&,>\ 2">@&@ &ZB@:>b,HFb & 8"0*@< 4>H,D&":, A9I, 2>"R4H & 8"0*@< 20 <F.
]H@H JD@&,>\ @$b2"H,:\>@ *@:0,> 4FB@:>bH\Fb &@ &F,N 4>H,D&":"N A9I. +F:4 ^H@(@
>, BD@42@6*,H, H@ II &Z*",H F@@$V,>4, A9I %=+ %C+;+=3 1. % H,8FH, 4FN@*>@(@
b2Z8" >"R":@ 1-(@ JD@&>b @$@2>"R",HFb <,H8@6 :001, " ,(@ 8@>,P - 8@<">*@6 J1.

 0-@6 JD@&,>\, <@*J:\ :000
%ZB@:>,>4, 0-(@ JD@&>b @FJV,FH&:b,HFb B@F:, @HD"$@H84 1-(@ JD@&>b A9I, & @FH"H@R-
>@< F,(<,>H, &D,<,>>@(@ 4>H,D&":" *:4>@6 & G <F. =, HD,$J,HFb, RH@$Z A9I 0-(@ J-
D@&>b &ZB@:>,>4, 2"&,DT4:"F\ & @*>@< &D,<,>>@< 4>H,D&":,, @>" <@0,H @HD"$"HZ-
&"H\Fb 4 & H,R,>4, >,F8@:\84N 4>H,D&":@&. +F:4 0-@6 JD@&,>\ $Z: &ZB@:>,>, H@ @FH"-
H@R>Z6 F,(<,>H &D,<,>>@(@ 4>H,D&":" $J*,H BD4F&@,> QAI. % H,8FH, 4FN@*>@(@ b2Z-
8" >"R":@ 0-(@ JD@&>b @$@2>"R",HFb <,H8@6 :000, " ,(@ 8@>,P - 8@<">*@6 J0.
=" @F>@&, &ZT,@B4F">>ZN &4*>@, RH@ <@*J:\ :001 (1-Z6 JD@&,>\) P,:,F@@$D"2>@ 4F-
B@:\2@&"H\ *:b FJB,D&42@D>ZN LJ>8P46. G"84<4 LJ>8P4b<4 <@(JH $ZH\: @HD"$@H8"
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"&"D46>ZN F4(>":@&, " H"80, F4(>":@& @H 8@>P,&ZN B@24P46, B,D,8:`R"H,:,6 H@R,8
@HFR,H", 8>@B@8 FH">@R>@(@ BJ:\H", 4 H@0, BD4,< 8@<">*, B,D,FZ:",<ZN QAI & BD@-
P,FF, &ZB@:>,>4b 8"*D".
;@*J:\ :000 <@0,H $ZH\ 4FB@:\2@&"> *:b H"84N 2"*"R, &ZB@:>,>4b 8@H@DZN HD,$J,H
$@:,, *:4H,:\>@(@ &D,<,>4, >"BD4<,D @$F:J04&">4, (:"&>@(@ TB4>*,:b.
=" 1-@< JD@&>, A9I 2"BD,V,>@ 4FB@:\2@&"H\ >,8@H@DZ, 8@<">*Z, " @BD,*,:,>>Z,
8@<">*Z F *:4>>Z< &D,<,>,< &ZB@:>,>4b - &@2<@0>@ >, P,:,F@@$D"2>@ BD4<,>bH\.
% >,8@H@DZN 8D4H4R,F84N F4HJ"P4bN <@0,H B@HD,$@&"H\Fb @R,>\ $ZFHD@ D,"(4D@&"H\
>" &N@*>Z, F4(>":Z. ):b ^H@6 P,:4 F:J04H <@*J:\ :002.

2-@6 JD@&,>\, <@*J:\ :002
;@*J:\ :002 &Z2Z&",HFb & 8"0*Z, 

t=5 <F (<@*,:4 NCT98, NCT99 4 NCT2000), 4:4 0, & 8"0*Z, 
t=2 <F (<@*,:4 NCT990 4 NCT100),
t=1 <F (<@*,:4 NCT101 4 NCT104)

BD4 JF:@&44, RH@ &Z2@& <@*J:,6 D"2D,T,>. ;@*J:\ :002 *@:0,> $ZH\ 8@D@H84<, & BD@-
H4&@B@:@0>@< F:JR", QAI &Z*",H F@@$V,>4, @$ @T4$8, A9I %=+ %C+;+=3 2. %
H,8FH, 4FN@*>@(@ b2Z8" >"R":@ 2-(@ JD@&>b @$@2>"R",HFb <,H8@6 :002, " ,(@ 8@>,P -
8@<">*@6 J2. K:"( Y546 D"2D,T",H 4:4 2"BD,V",H &Z2@& <@*J:b.

1.3 ?$D"$@H8" &N@*>ZN 4 &ZN@*>ZN F4(>":@& & A9I

%@@$T,, A9I @$D"$"HZ&",H F@FH@b>4b 4>H,DL,6F>ZN &N@*@& 4 &ZN@*@&, 4 H"80,
&N@*>ZN 4 &ZN@*>ZN L:"(@& >" @F>@&">44 4N BD,*FH"&:,>4b & 1I. % >"R":, 4>H,D&":"
A9I F@FH@b>4b &N@*@& @$>@&:b`HFb II B@FD,*FH&@< BDb<@(@ RH,>4b &N@*@&, 2"B4FZ-
&"b F@FH@b>4b &N@*@& & 1I. II @$>@&:b,H F@FH@b>4b &ZN@*@& & 8@>P, 4>H,D&":" A9I,
2"B4FZ&"b & &ZN@*>Z, D,(4FHDZ BD,*FH"&:,>4b &ZN@*@&, ND">4<@(@ & 1I. %ZN@*Z
L"8H4R,F84 B,D,8:`R"-
`HFb & ^H@H <@<,>H.
C"2>4P" <,0*J 1-Z< J-
D@&>,< (<@*J:\ :001) 4
0-Z< JD@&>,< (<@*J:\
:000) F@FH@4H & H@<, RH@
1-Z6 JD@&,>\ 4>L@D<4-
D@&"> @$ @$>@&:,>44
&N@*@& & 8"0*Z, 20 <F,
" <@*J:\ :000 >, 4>L@D-
<4D@&"> @$ ^H@<. ):b 0-
(@ JD@&>b 4>H,DL,6F>Z,
&N@*Z 4 &N@*>Z, L:"(4
BD,*FH"&:b`HFb F4>ND@-
>424D@&">>Z<4. ]H@ @2-
>"R",H, RH@ BD4 BJF8,
<@*J:b :000 BD@(D"<<,
0-(@ JD@&>b *@FHJB>@
BD,*FH"&:,>4, &N@*@& &
1I, BD4>bH@, & >"R":,
4>H,D&":", *@ H,N B@D,
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B@8" <@*J:\ :000 >, *@N@*4H *@ LJ>8P44 J0, BD@$,04& *"0, >,F8@:\8@ 4>H,D&":@&
A9I. ]H@ @2>"R",H, RH@ & H,R,>4, H@(@ 0, 4>H,D&":" A9I, &ZB@:>b,<"b >" 1-@<
JD@&>, BD@(D"<<" <@0,H &@FBD4>4<"H\ *DJ(4, &N@*>Z, F@FH@b>4b, R,< BD@(D"<<"
>" 0-@< JD@&>,. AD4 @$F:J04&">44 4>H,DL,6F>ZN &ZN@*@& 4 &ZN@*>ZN L:"(@& >,
FJV,FH&J,H &ZT,JB@<b>JH@6 F4>ND@>42"P44, & *">>@< 4>H,D&":, &8:`R,>>Z, 4:4
&Z8:`R,>>Z, <@*J:,< :000 &ZN@*Z & 8@>P, 4>H,D&":" A9I H"84< 0, @$D"2@<
@$>@&:b`HFb, 8"8 4 B,D,8:`R,>>Z, >" 1-@< JD@&>,.
?$D"$@H8" &N@*@& 4 &ZN@*@& R,D,2 1I HD,$J,HFb F @*>@6 FH@D@>Z B@ F@@$D"0,>4b<
F4>ND@>42"P4, " F *DJ(@6 FH@D@>Z - & 4>H,D,F"N &@2<@0>@ >"4$@:,, $ZFHD@(@ 4FB@:-
>,>4b 8@<">* A9I. C"2:4R4, <,0*J &N@*>Z<4 BD,*FH"&:,>4b<4 & 1I *:b 0-(@ 4 1-(@
JD@&>,6 @$XbF>b,HFb H@:\8@ F@@$D"0,>4b<4 B@ F4>ND@>42"P44.
):b 2-(@ JD@&>b - H@ ,FH\ *:b <@*J:b :002 - >, @FJV,FH&:b,HFb >4 @$>@&:,>4b &N@*@&
4 &ZN@*@&, >4 F4>ND@>42"P44 &N@*@&. E P,:\` >,BD,<,>>@(@ @$F:J04&">4b &N@*@&
4 &ZN@*@& & <@*J:, :002 <@(JH 4FB@:\2@&"H\Fb *&, FB,P4":\>Z, 8@<">*Z, 8@H@DZ,
FB@F@$>Z >,B@FD,*FH&,>>@ @BD"T4&"H\ &N@*>Z, F4(>":Z 4>H,DL,6F>@6 B:"HZ (8@-
<">*" Ppqr) 4 >,<,*:,>>@ B,D,8:`R"H\ &ZN@*>Z, F4(>":Z ^H@6 B:"HZ (8@<">*Z
UOpqr, DOpqr). E:,*@&"H,:\>@, ^H4 &N@*Z 4 &ZN@*Z @$D"$"HZ&"`HFb >, R,D,2 1I. AD4
^H@< >,H >48"8@6 F4>ND@>42"P44. E BD@H4&@B@:@0>@6 FH@D@>Z, &D,<b &ZB@:>,>4b
JB@<b>JHZN 8@<">* BD4$:424H,:\>@ & 5 D"2 <,>\T,, R,< &D,<b &ZB@:>,>4b 8@<">*,
D"$@H"`V4N R,D,2 1I. A@^H@<J *">>Z, 8@<">*Z P,:,F@@$D"2>@ 4FB@:\2@&"H\ H@:\8@
& F:JR", >,@$N@*4<@FH4 >,<,*:,>>@(@ 4 $ZFHD@(@ &<,V"H,:\FH&".

1.4 E4>ND@>42"P4b LJ>8P46 4 4>H,DB@:bP44

7"*DZ @$D"$@H84 *,H":4 <@(JH $ZH\
- 8"*D"<4 H@:\8@ F 4>H,DB@:bP4,6,
- 8"*D"<4 H@:\8@ F LJ>8P4,6, 4
- F<,T">>Z<4 8"*D"<4, F@*,D0"V4<4 4 4>H,DB@:bP4`, 4 LJ>8P4`.
#@:\T4>FH&@ 8"*D@& F LJ>8P4,6 4 8"*D@&, F@*,D0"V4N 4 LJ>8P44, HD,$J,H *,6FH&4b
A9I. 3F8:`R,>4b<4 b&:b`HFb LJ>8P44 JBD"&:,>4b BD@(D"<<@6, 8"8 >"BD4<,D 8@-
<">*" M99 Pnnnn, &Z2Z&"`V"b B@*BD@(D"<<J.
% BD@P,FF, @HD"$@H84 BD@(D"<<Z B,D,*"R" F<,T">>ZN 8"*D@& 8 4>H,DB@:bH@DJ 4 8
A9I BD@4FN@*4H @*>@&D,<,>>@. E:,*@&"H,:\>@, II @*>@&D,<,>>@ &ZB@:>b,H 4>H,D-
B@:bP4` 4 LJ>8P4`. E4>ND@>42"P4b *&JN &4*@& @B,D"P46 - & F:JR", >,@$N@*4<@FH4 -
b&:b,HFb 2"*"R,6 "&H@D" A9I, F JR,H@< 8@>FHDJ8P44 FH">8" 4 BD4<,>b,<@6 H,N>@:@-
(44.
C"FF<@HD4< BD4<,D *:b B@bF>,>4b &ZT,@B4F">>ZN. %@2\<,< 8"*D B@24P4@>4D@&"-
>4b G0, 4 &*@$"&@8 8 >,<J LJ>8P4` BJF8" 4 @FH">@&" (:"&>@(@ TB4>*,:b:

G0 Xx Yy M3
G0 Xx Yy M4
G0 Xx Yy M5
G0 Xx Yy M19

% BD,*Z*JV,< F:JR", BJF8 4 @FH">@& (:"&>@(@ TB4>*,:b <@0,H B"D"::,:\>@ &ZB@:-
>bH\Fb F B@24P4@>4D@&">4,<, H@ ,FH\ & F:JR", &ZB@:>,>4b B@*@$>ZN 8"*D@& >, HD,$J-
,HFb F4>ND@>42"P44.
+F:4 8"*DJ D,2">4b B"D"::,:\>@ 2"BJF8",HFb 4 (:"&>Z6 TB4>*,:\, H@ <Z 4<,,< *DJ-
(J` F4HJ"P4`.

G1 Xx Yy Ff M3
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G1 Xx Yy Ff M4
3BH,DB@:bP4` >,:\2b 2"BJF8"H\ *@ H,N B@D, B@8" (:"&>Z6 TB4>*,:\ >, *@FH4( 2"*">-
>@6 R"FH@HZ @$@D@H@&, H@ ,FH\ 4>H,DB@:bP4` >J0>@ F4>ND@>424D@&"H\.
+F:4 @FH">@& 4:4 @D4,>H"P4b (:"&>@(@ TB4>*,:b BD@(D"<<4DJ,HFb & 8"*D, D,2">4b,
H@ F4HJ"P4b b&:b,HFb BD@H4&@B@:@0>@6.

G1 Xx Yy Ff M5
G1 Xx Yy Ff M19

KJ>8P4` - H@ ,FH\ @FH">@& 4:4 @D4,>H"P4` (:"&>@(@ TB4>*,:b - *@BJF8",HFb &ZB@:-
>4H\ H@:\8@ B@F:, @HD"$@H84 4>H,DB@:bP44.
E4>ND@>42"P4b 4>H,DB@:bP44 4 LJ>8P44 B@**,D04&",HFb &N@*>Z<4 4 &ZN@*>Z<4
L:"("<4.
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2 A,D,<,>>Z, A9I

=" B,D,<,>>Z, A9I <@0>@ FFZ:"H\Fb @*>4< 4:4 *&J<b $J8&"<4 4 *&J<b, HD,<b 4:4
R,HZDX<b P4LD"<4.

2.1 A,D,<,>>Z, F&b24 <,0*J A9I 4 FH">8@<

K424R,F8"b F&b2\ <,0*J FH">8@< 4 A9I D,":42J,HFb 4>H,DL,6F>@6 B:"H@6 4:4 B:"-
H"<4 INT, &FHD@,>>Z, & II. A:"HZ INT BD4(@*>Z *:b BD4,<" 4 B@FZ:84 F4(>":@&
*&JN JD@&>,6 B@FH@b>>@(@ >"BDb0,>4b 24 %. (3EG3==?=24 %, 9?/=?=0 %).

2.1.1 E4(>":Z F&b24 FH">@8-A9I (&N@*>Z, F4(>":Z)

=" ND">4<@, & 1I BD,*FH"&:,>4, &N@*>ZN F4(>":@& <@0>@ FFZ:"H\Fb B@$4H>@, B@-
FD,*FH&@< $J8&Z I 4 R4F:" 42 HD,N P4LD

Ipqr 
)4"B"2@> 2>"R,>46 B,D&@6 P4LDZ:

p=0,1,2,3
%H@D"b *,FbH4R>"b P4LD" <@0,H 42<,>bH\Fb & *4"B"2@>, 2>"R,>46

q=0,1,2,3,4,5,6,7,8,9
GD,H\b &@FX<,D4R>"b P4LD" @2>"R",H >@<,D $4H":

r=0,1,2,3,4,5,6,7

EFZ:8" >" 4>H,DL,6F>Z, &N@*Z & F:JR", 4>H,DL,6F>@6 B:"HZ H4B" INT
A,D&"b P4LD" (p) 2"*",H >@<,D B:"HZ, F@*,D0"V,6 H@H &N@*, >" 8@H@DZ6 <Z N@H4<
FFZ:"H\Fb. % II L4D<Z NCT <@(JH $ZH\ &FHD@,>Z *@ 4 4>H,DL,6F>ZN B:"H H4B" INT.
A@^H@<J *:b FFZ:84 >" B,D&J` B:"HJ 4FB@:\2J,HFb F4<&@:\>"b FHD@8" I0qr, >" &H@DJ`
B:"HJ - I1qr, >" HD,H\` B:"HJ - I2qr, >" R,H&,DHJ` B:"HJ - I3qr.

p=0,1,2,3
%H@D"b P4LD" (q) J8"2Z&",H >@<,D $"6H", & 8@H@D@< >"N@*4HFb HD,$J,<Z6 &N@* >" &Z-
$D">>@6 B:"H,. G"8 8"8 >" @*>@6 B:"H, 4<,`HFb 48 (56) &N@*@&, &H@D"b P4LD" <@0,H
42<,>bH\Fb @H 0 *@ 5(6).

q=0,1,2,3,4,5,(6)
GD,H\b P4LD" (r) 2"*",H >@<,D $4H" & &Z$D">>@< $"6H,. A@^H@<J r <@0,H BD4>4<"H\
F:,*J`V4, 2>"R,>4b:

r=0,1,2,3,4,5,6,7
A:"H" INT & II L4D<Z NCT @$:"*",H 16-$4H@&@6 T4>@6, B@^H@<J 4>H,DL,6F>Z, &N@-
*Z @$>@&:b`HFb & B"<bH4 B@ F:@&"<. G"84< @$D"2@<, F H@R84 2D,>4b @$D"$@H84 F4(>"-
:@& B@:>@FH\` @*>@&D,<,>>Z<4 <@(JH FR4H"H\Fb 16 &N@*@&.
3>*,8FZ &N@*@&, 8@H@DZ, <@0>@ FR4H"H\ @*>@&D,<,>>Z<4:

q=1,0
q=3,2
q=5,4

=" 4>H,DL,6F>Z, &N@*Z <@0>@ FFZ:"H\Fb 4 B@ F:@&"<. % F:JR, B@F:@&>ZN @B,D"P46
FFZ:8" >" &N@*>Z, F4(>":Z & A9I @FJV,FH&:b,HFb H"8, RH@ @BJF8",HFb B@F:,*>bb
P4LD":

Ipq
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+F:4 >" &N@*Z N@H4< FFZ:"H\Fb >, >" @F>@&, 4N BD,*FH"&:,>4b & 1I, " BDb<Z< @BD@-
F@< &N@*", H@ ^H@ <@0,H $ZH\ @FJV,FH&:,>@ F B@<@V` FFZ:84

Ppqr
B@$4H>@, " B@FD,*FH&@< FFZ:84

Pqr
B@ F:@&"<. 3>H,DBD,H"P4b 4>*,8F@& p, q, r H"8"b 0,, 8"8 & F:JR", Ipqr.

% <@*J:, :001 - H@ ,FH\ >" 1-@< JD@&>, - H"80, *@BJF8",HFb BD@&,D8" 42<,>,>4b &N@-
*@&. 32<,>,>4, F@FH@b>4b $4H@& >,8@H@D@(@ &N@*" <@0,H $ZH\ BD@&,D,>@ FFZ:8@6

Vpqr
" FFZ:8"

Vpq
BD@&,Db,H F:@&@. 3>H,DBD,H"P4b 4>*,8F@& p, q, r H"8"b 0,, 8"8 & F:JR", Ipqr.
1>"R,>4, B,D,<,>>@6 Vpqr BD4>4<",H 1, ,F:4 F@FH@b>4, &N@*" Ipqr & BD,*Z*JV,< 4>-
H,D&":, A9I @H:4R":@F\ @H F@FH@b>4b Ipqr, FJV,FH&J`V,(@ & H,8JV,< 4>H,D&":,.

=" 1-@6 4>H,DL,6F>@6 B:"H, *@B@:>4H,:\>@ <@0>@ F<@>H4D@&"H\ 4 ">":@(@-P4LD@&@-
(@ (!O) BD,@$D"2@&"H,:b, FB@F@$>ZN *:b BD4,<" 4 12-$4H@&ZN ">":@(@&ZN &N@*". 3N
2>"R,>4b <@(JH $ZH\ @BD@V,>Z R,D,2 D,(4FHDZ  RH035...RH038.

% >40,BD4&,*,>>@6 H"$:4P, FJ<<4D@&">@, RH@ & A9I 8"84< @$D"2@< >"*@ FFZ:"H\Fb
>" F4(>":Z @H D"2:4R>ZN &N@*>ZN 8@>H"8H@& 4>H,DL,6F>@6 B:"HZ.

EFZ:8" >" F4(>":Z D"2X,<" I1 >" B:"H, INT:

8@>H"8H 1. B:"H" INT 2. B:"H" INT 3. B:"H" INT 4. B:"H" INT 

35 I000 I100 I200 I300

32 I001 I101 I201 I301

14 I002 I102 I202 I302

13 I003 I103 I203 I303

37 I004 I104 I204 I304

36 I005 I105 I205 I305

18 I006 I106 I206 I306

17 I007 I107 I207 I307

29 I010 I110 I210 I310

28 I011 I111 I211 I311

10 I012 I112 I212 I312

9 I013 I113 I213 I313
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8@>H"8H 1. B:"H" INT 2. B:"H" INT 3. B:"H" INT 4. B:"H" INT 

14

31 I014 I114 I214 I314

30 I015 I115 I215 I315

12 I016 I116 I216 I316

11 I017 I117 I217 I317

25 I020 I120 I220 I320

24 I021 I121 I221 I321

6 I022 I122 I222 I322

5 I023 I123 I223 I323

27 I024 I124 I224 I324

26 I025 I125 I225 I325

8 I026 I126 I226 I326

7 I027 I127 I227 I327

21 I030 I130 I230 I330

20 I031 I131 I231 I331

2 I032 I132 I232 I332

1 I033 I133 I233 I333

23 I034 I134 I234 I334

22 I035 I135 I235 I335

4 I036 I136 I236 I336

3 I037 I137 I237 I337

EFZ:8" >" F4(>":Z D"2X,<" I2 >" B:"H, INT:

8@>H"8H 1. B:"H" INT 1. B:"H" INT 1. B:"H" INT 1. B:"H" INT

35 I040 I140 I240 I340

32 I041 I141 I241 I341

14 I042 I142 I242 I342

13 I043 I143 I243 I343

37 I044 I144 I244 I344
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8@>H"8H 1. B:"H" INT 1. B:"H" INT 1. B:"H" INT 1. B:"H" INT

1 G@:\8" FHD@,> & H4B"N NCT2000, 100 4 104

2 %FHD@4H\ <@0>@ H@:\8@ & H4BZ NCT100, 104

15

36 I045 I145 I245 I345

18 I046 I146 I246 I346

17 I047 I147 I247 I347

29 I050 I150 I250 I350

28 I051 I151 I251 I351

10 I052 I152 I252 I352

9 I053 I153 I253 I353

31 I054 I154 I254 I354

30 I055 I155 I255 I355

12 I056 I156 I256 I356

11 I057 I157 I257 I357

251 I060 I160 I260 I360

241 I061 I161 I261 I361

61 I062 I162 I262 I362

51 I063 I163 I263 I363

271 I064 I164 I264 I364

261 I065 I165 I265 I365

81 I066 I166 I266 I366

71 I067 I167 I267 I367

12 A1: RH035

22 GND1

32 A2: RH036

42 GND2

202 A3: RH037



2.1.2 A PLC-től a gép felé menő jelek (kimenő jelek)

8@>H"8H 1. B:"H" INT 1. B:"H" INT 1. B:"H" INT 1. B:"H" INT

16

212 GND3

222 A4: RH038

232 GND4
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2.1.2 E4(>":Z F&b24 A9I-FH">@8 (&ZN@*>Z, F4(>":Z)

+F:4 <Z N@H4< @$D"$"HZ&"H\ &ZN@*>Z, F4(>":Z 4>H,DL,6F" B@ 4N BD,*FH":,>4` &
1I, >" >4N <@0>@ FFZ:"H\Fb $J8&@6 Y 4 HD,N2>"R>Z< R4F:@<:

Ypqr 
)4"B"2@> 2>"R,>46 B,D&@6 P4LDZ:

p=0,1,2,3
%H@D"b *,FbH4R>"b P4LD" <@0,H 42<,>bH\Fb & *4"B"2@>, 2>"R,>46:

q=0,1,2,3,4,5,6,7,8,9
GD,H\b P4LD" @$@2>"R",H &@F\<,D4R>Z6 >@<,D $4H":

r=0,1,2,3,4,5,6,7

EFZ:8" >" 4>H,DL,6F>Z, &ZN@*Z & F:JR", 4FB@:\2@&">4b 4>H,DL,6F>@6 B:"HZ H4B"
INT 
A,D&"b P4LD" (p) 2"*",H >@<,D B:"HZ, F@*,D0"V,6 H@H &ZN@*, >" 8@H@DZ6 N@H4< FFZ-
:"H\Fb. % II L4D<Z NCT <@(JH $ZH\ &FHD@,>Z *@ 4 4>H,DL,6F>ZN B:"H H4B" INT. A@-
^H@<J *:b FFZ:84 >" B,D&J` B:"HJ 4FB@:\2J,HFb F4<&@:\>"b FHD@8" Y0qr, >" &H@DJ`
B:"HJ - Y1qr, >" HD,H\` B:"HJ - Y2qr, >" R,H&,DHJ` B:"HJ - Y3qr.

p=0,1,2,3
%H@D"b P4LD" (q) J8"2Z&",H >@<,D $"6H", & 8@H@D@< >"N@*4HFb HD,$J,<Z6 &ZN@* >"
&Z$D">>@6 B:"H,. G"8 8"8 >" @*>@6 B:"H, 4<,`HFb 32 &ZN@*@&, &H@D"b P4LD" <@0,H
42<,>bH\Fb @H 0 *@ 3.

q=0,1,2,3
GD,H\b P4LD" (r) 2"*",H >@<,D $4H" & &Z$D">>@< $"6H,. A@^H@<J r <@0,H BD4>4<"H\
F:,*J`V4, 2>"R,>4b:

r=0,1,2,3,4,5,6,7
A:"H" INT & II L4D<Z NCT @$:"*",H F 16-$4H@&@6 T4>@6, B@^H@<J 4>H,DL,6F>Z,
&ZN@*Z &Z*"`HFb B@ F:@&"<. G"84< @$D"2@<, F H@R84 2D,>4b &Z*"R4 F4(>":@& B@:-
>@FH\` @*>@&D,<,>>Z<4 <@(JH FR4H"H\Fb 16 &ZN@*@&.
3>*,8FZ &ZN@*@&, 8@H@DZ, <@0>@ FR4H"H\ @*>@&D,<,>>Z<4:

q=1,0
q=3,2

% F:JR, B@F:@&>ZN @B,D"P46 FFZ:8" & A9I >" &ZN@*>Z, F4(>":Z @FJV,FH&:b,HFb
H"8, RH@ @BJF8",HFb B@F:,*>bb P4LD":

Ypq

% F:JR", BDb<@(@ B,D,8:`R,>4b 4>H,DL,6F>ZN &ZN@*@& (>, R,D,2 1I), >" &ZN@* <@0-
>@ FFZ:"H\Fb F B@<@V` F4<&@:\>@6 FHD@84

Opqr
B@$4H>@, " B@FD,*FH&@< F4<&@:\>@6 FHD@84

Oqr
<@0>@ FFZ:"H\Fb B@ F:@&"<. 3>H,DBD,H"P4b 4>*,8F@& p, q, r H"8"b 0,, 8"8 & F:JR",
FFZ:84 Ypqr.

% >40,BD4&,*,>>@6 H"$:4P, FJ<<4D@&">@, RH@ & A9I 8"84< @$D"2@< >"*@ FFZ:"H\Fb
>" F4(>":Z @H D"2:4R>ZN &ZN@*>ZN 8@>H"8H@& 4>H,DL,6F>@6 B:"HZ.
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EFZ:8" >" F4(>":Z D"2X,<" O2 >" B:"H, INT:

8@>H"8H 1. B:"H" INT 2. B:"H" INT 3. B:"H" INT 4. B:"H" INT 

14 Y000 Y100 Y200 Y300

12 Y001 Y101 Y201 Y301

31 Y002 Y102 Y202 Y302

29 Y003 Y103 Y203 Y303

30 Y004 Y104 Y204 Y304

13 Y005 Y105 Y205 Y305

16 Y006 Y106 Y206 Y306

15 Y007 Y107 Y207 Y307

6 Y010 Y110 Y210 Y310

4 Y011 Y111 Y211 Y311

21 Y012 Y112 Y212 Y312

23 Y013 Y113 Y213 Y313

7 Y014 Y114 Y214 Y314

5 Y015 Y115 Y215 Y315

24 Y016 Y116 Y216 Y316

22 Y017 Y117 Y217 Y317

10 Y020 Y120 Y220 Y320

8 Y021 Y121 Y221 Y321

25 Y022 Y122 Y222 Y322

27 Y023 Y123 Y223 Y323

26 Y024 Y124 Y224 Y324

9 Y025 Y125 Y225 Y325

28 Y026 Y126 Y226 Y326

11 Y027 Y127 Y227 Y327

20 Y037 Y130 Y230 Y330

34 Y031 Y131 Y231 Y331

32 Y032 Y132 Y232 Y332



2.1.2 E4(>":Z F&b24 A9I-FH">@8 (&ZN@*>Z, F4(>":Z)

8@>H"8H 1. B:"H" INT 2. B:"H" INT 3. B:"H" INT 4. B:"H" INT 

19

1 Y033 Y133 Y233 Y333

2 Y034 Y134 Y234 Y334

35 Y035 Y135 Y235 Y335

3 Y036 Y136 Y236 Y336

33 Y037 Y137 Y237 Y337
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2.2 A,D,<,>>Z, F&b24 <,0*J A9I 4 QAI

?$<,> *">>Z<4 <,0*J A9I 4 QAI @FJV,FH&:b,HFb R,D,2 1I F 4FB@:\2@&">4,< L:"-
(@& (@*>@$4H@&ZN B,D,<,>>ZN) 4 D,(4FHD@& (16-$4H@&ZN B,D,<,>>ZN). E H@R84 2D,>4b
A9I FJV,FH&J`H &N@*>Z, 4 &ZN@*>Z, L:"(4 4 D,(4FHDZ. QAI JFH">"&:4&",H &N@*-
>Z, L:"(4 4 D,(4FHDZ, " A9I - &ZN@*>Z,.

2.2.1 K:"(4 F&b24 QAI-A9I (&N@*>Z, L:"(4)

7"8 & F:JR", 4>H,DL,6F>ZN &N@*@&, >" &N@*>Z, L:"(4 <@0>@ FFZ:"H\Fb $J8&@6 I 4
HD,N2>"R>Z< R4F:@<

Ipqr 
A,D&"b P4LD" *@:0>" $ZH\ 4 4:4 $@:\T,6. )4"B"2@> 2>"R,>46 B,D&@6 P4LDZ:

p=4,5,6,7,8,9
)4"B"2@> 2>"R,>46 &H@D@6 P4LDZ (q):

q=0,1,2,3,4,5,6,7,8,9
GD,H\b P4LD" (r) b&:b,HFb &@F\<,D4R>@6 F *4"B"2@>@< 2>"R,>46:

r=0,1,2,3,4,5,6,7

% F:JR", B@F:@&>ZN @B,D"P46 >" &N@*>Z, L:"(4 & A9I <@0>@ FFZ:"H\Fb B@FD,*FH-
&@< BD@BJF8" B@F:,*>,6 P4LDZ:

Ipq

% <@*J:, :001, H@ ,FH\ >" 1-@< JD@&>, H"80, *@BJF8",HFb BD@&,D8" 42<,>,>4b &N@*>ZN
L:"(@&. #4H@&@, F@FH@b>4, 42<,>,>4b &N@*>@(@ L:"(" <@0,H $ZH\ BD@&,D,>@ FFZ:-
8@6 

Vpqr
" B@F:@&>@, F@FH@b>4, - FFZ:8@6 

Vpq
3>H,DBD,H"P4b 4>*,8F@& p, q, r H"8"b 0,, 8"8 & F:JR", Ipqr.
A,D,<,>>"b Vpqr 4<,,H 2>"R,>4, 1 H@(*", 8@(*" & BD,*Z*JV,< 4>H,D&":, A9I F@FH@b-
>4, &N@*>@(@ L:"(" Ipqr @H:4R",HFb @H F@FH@b>4b Ipqr, *,6FH&4H,:\>@(@ & H,8JV,< 4>-
H,D&":,. 

=40, B,D,R4F:b`HFb &N@*>Z, L:"(4 B@ B@Db*8J 4N >@<,D@&:
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?) 
I400  7>@B8" «D,04< >"$,(" & H@R8J @$>J:,>4b»
I401  7>@B8" «D,04< <"N@&4R8"»
I402  7>@B8" «D,04< *4F8D,HZ»
I403  7>@B8" «DJR>@6 D,04<»
I404
I405  7>@B8" «D,04< DJR>@(@ &&@*" *">>ZN»
I406  7>@B8" «"&H@<"H4R,F846 D,04<»
I407  7>@B8" «D,04< D,*"8H@D"»

+F:4 Y520=1 (8>@B84 B,D,8:`R,>4b D,04<" F ^8D">>@(@ BJ:\H" @B,D"H@D"), 4:4 &
F:JR", Y532=1 (FH">@R>Z6 BJ:\H @B,D"H@D" H4B" 2), H@ F4(>":Z B,D,8:`R"H,:,6 D,04-
<" &Z*",H QAI R,D,2 L:"(4 I400, ..., I407. 
+F:4 Y520=1 (8>@B84 B,D,8:`R,>4b D,04<" *,6FH&J`H F ^8D">>@(@ BJ:\H" @B,D"H@-
D"), H@ D,04< B,D,8:`R",Hb &Z$@D@< @*>@(@ 42 ^8D">>ZN 42@$D"0,>46 AI9[G ?A+-

C!G?C!, 4:4 A?13O3a. 1"H,< - B@F:, >"0"H4b 8>@B84 ;+=_ ?A+C!O35  -

&Z$4D",< &"D4">H F1 C+/3;Y 42 <,>`. AD4 ^H@< B@b&:b`HFb >"*B4F4 D"2:4R>ZN
D,04<@& >" LJ>8P4@>":\>ZN 8>@B8"N. GD,$J,<Z6 D,04< <@0,H $ZH\ &Z2&"> >"0"-
H4,< F@@H&,HFH&J`V,6 LJ>8P4@>":\>@6 8>@B84.
+F:4 Y532=1, H@ *,6FH&J`H B,D,8:`R"H,:4 >" FH">@R>@< BJ:\H, H4B" 2 4 :`$@6 D,-
04< <@0,H $ZH\ &Z2&"> >,B@FD,*FH&,>>Z< >"0"H4,< 8>@B@8.

L%>4<">4,!
% F@FH@b>44 1 <@0,H $ZH\ &F,(*" H@\8@ @*4> 42 Y520 4 Y532, H@ ,FH\ D,04<Z <@(JH
$ZH\ &Z$D">Z :4$@ H@:\8@ LJ>8P4@>":\>Z<4 8>@B8"<4, :4$@ H@:\8@ >"04<>Z<4
8>@B8"<4 FH">@R>@(@ BJ:\H"!

I400: 7>@B8" «D,04< >"$,(" & H@R8J @$>J:,>4b» (D,04< @$>J:,>4b)
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J ?#=I-

9+=3+ 4:4 8>@B8J .

I401: 7>@B8" «D,04< <"N@&4R8"»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J ;!M?-

%3Q?7 4:4 8>@B8J .

I402: 7>@B8" «D,04< *4F8D,HZ»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J )3E-

7C+G! 4:4 8>@B8J .



2.2.1 K:"(4 F&b24 QAI-A9I (&N@*>Z, L:"(4)

22

I403: 7>@B8" «DJR>@6 D,04<»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J CIQ=?+

4:4 8>@B8J .

I404: -

I405: 7>@B8" «D,04< DJR>@(@ &&@*" *">>ZN»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J CIQ-

=?5 %%?) )!==YM 4:4 8>@B8J .

I406: 7>@B8" «"&H@<"H4R,F846 D,04<»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J !%G?-

;!G37! 4:4 8>@B8J .

I407: 7>@B8" «D,04< D,*"8H@D"»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J C+)!7-

G?C 4:4 8>@B8J .

Y403 Y402 Y401 Y400 Y407 Y406 Y405

 I403  I402  I401  I400  I407  I406  I405

C"2<,V,>4, 8>@B@8 &Z$@D" D,04<" >" FH">@R>@< BJ:\H, H4B" 2
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?) 
I410  7>@B8" «&Z$@D 1-@6 @F4»
I411  7>@B8" «&Z$@D 2-@6 @F4»
I412  7>@B8" «&Z$@D 3-,6 @F4»
I413  7>@B8" «&Z$@D 4-@6 @F4»
I414  7>@B8" «&Z$@D 5-@6 @F4»
I415  7>@B8" «&Z$@D 6-@6 @F4»
I416  7>@B8" «&Z$@D 7-@6 @F4»
I417  7>@B8" «&Z$@D 8-@6 @F4»

+F:4 Y521=1 (&Z$@D @F4 F II) H@ F4(>":Z &Z$@D" @F4 &Z*",H QAI R,D,2 L:"(4
I410, ..., I417 B@* *,6FH&4,< >"0"H4b LJ>8P4@>":\>ZN 8>@B@8. 
%Z$4D",< @*>@ 42 ^8D">>ZN 42@$D"0,>46 AI9[G ?A+C!G?C!, 4:4 A?13O3a.

A@F:, >"0"H4b 8>@B84 ;+=_ ?A+C!O35  &Z$4D",< &"D4">H" F2 ?E[. A@F:,

^H@(@ @F4 <@(JH $ZH\ &Z$D">Z LJ>8P4@>":\>Z<Z 8>@B8"<4.
3>*,8F4D@&">4, 8>@B@8 @FJT,FH&:,>@ B@ B@Db*8J @F,6, &4*>@<J >" ^8D">,: X, Y, Z,
U, V, W, A, B, C. +F:4 8"8"b-:4$@ 42 $J8& >, &Z$D">" *:b @F4, H@ F:,*J`V"b $J8&"
BD@*&4(",HFb &B,D,*.

I410, ..., I417: 7>@B8" «&Z$@D 1-@6, ..., 8-@6 @F4»
E@FH@b>4, 1 L:"(" @2>"R",H &Z$@D 1-@6, ..., 8-@6 @F4.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I420  7>@B8" «1 4>8D,<,>H»
I421  7>@B8" «10 4>8D,<,>H@&»
I422  7>@B8" «100 4>8D,<,>H@&»
I423  7>@B8" «1000 4>8D,<,>H@&»
I424  
I425
I426  KJ>8P4@>":\>"b 8>@B8" «!&H@<"H4R,F8"b BD4&b28"»
I427  7>@B8" «$ZFHDZ6 N@*»

+F:4 Y522=1 (&Z$@D *4F8D,HZ F ^8D">>@(@ BJ:\H" @B,D"H@D"), 4:4 & F:JR", Y532=1
(FH">@R>Z6 BJ:\H H4B" 2) F4(>":Z @H B,D,8:`R"H,:b 4:4 8>@B@8 &Z$@D" *4F8D,HZ
QAI &Z*",H R,D,2 L:"(4 I420, ..., I423.
+F:4 Y522=1 (B,D,8:`R"H,:4 &Z$@D" *4F8D,HZ *,6FH&J`H >" ^8D">>@< BJ:\H, @B,D"-
H@D"), H@ *4F8D,H" 42<,>b,HFb &Z$@D@< 8"8@(@-:4$@ 42 ^8D">>ZN 42@$D"0,>46
AI9[G ?A+C!G?C!, 4:4 A?13O3a.

1"H,< - B@F:, >"0"H4b 8>@B84 ;+=_ ?A+C!O35  - &Z$4D",< &"D4">H F3

)3E7C+G!. AD4 ^H@< >" LJ>8P4@>":\>ZN 8>@B8"N B@b&:b`HFb >"*B4F4 &,:4R4>Z
T"(@& (1, 10, 100, 1000). /,:",<"b &,:4R4>" T"(" JFH">"&:4&",HFb >"0"H4,< F@@H-
&,HFH&J`V,6 LJ>8P4@>":\>@6 8>@B84.
+F:4 Y532=1, H@ B,D,8:`R"H,:4 &Z$@D" *4F8D,HZ *,6FH&J`H @H FH">@R>@(@ BJ:\H" H4-
B" 2 4 >,B@FD,*FH&,>>Z< >"0"H4,< 8>@B84 <@0>@ JFH">@&4H\ &F, &,:4R4>Z T"(".

L%>4<">4,!
% F@FH@b>44 1 <@0,H $ZH\ &F,(*" H@\8@ @*4> 42 Y523 4 Y532, H@ ,FH\ &,:4R4>" T"("
<@0,H &Z$4D"H\Fb :4$@ H@:\8@ LJ>8P4@>":\>Z<4 8>@B8"<4, :4$@ H@:\8@ >"04<-
>Z<4 8>@B8"<4 B" FH">@R>@< BJ:\H,!

I420: 7>@B8" «1 4>8D,<,>H»
K:"( JFH">"&:4&",HFb & 1, ,F:4 >"04<",HFb LJ>8P4@>":\>"b 8>@B8" <1> 4:4 8>@B8"

.

I421: 7>@B8" «10 4>8D,<,>H@&»
K:"( JFH">"&:4&",HFb & 1, ,F:4 >"04<",HFb LJ>8P4@>":\>"b 8>@B8" <10> 4:4 8>@B-

8" .

I422: 7>@B8" «100 4>8D,<,>H@&»
K:"( JFH">"&:4&",HFb & 1, ,F:4 >"04<",HFb LJ>8P4@>":\>"b 8>@B8" <100> 4:4 8>@B-

8" .
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I423: 7>@B8" «1000 4>8D,<,>H@&»
K:"( JFH">"&:4&",HFb & 1, ,F:4 >"04<",HFb LJ>8P4@>":\>"b 8>@B8" <1000> 4:4 8>@B-

8" .

I426: KJ>8P4@>":\>"b 8>@B8" «!&H@<"H4R,F8"b BD4&b28"»
% F:JR", II H@8"D>Z< FH">8@< &Z$D"H\ &"D4">H F4 1!;+C 7?CC+7O33 )93=Y
(42<,D,>4, 8@DD,8P444 B@ *:4>,) >" ^8D">>@< 42@$D"0,>44 F5 E;+U+=3a. ="-

0"H\ 8>@B8J ;+=_ ?A+C!O35 . ED,*4 @B,D"P46 &4*>Z< FH">,H LJ>8P4@-

>":\>"b 8>@B8" F3 !%G?;!G3Q+E7!a AC3%a17!. +F:4 >"0"H\ ^HJ 8>@B8J, H@
L:"( I426 BD4<,H 2>"R,>4, 1.

+F:4 &Z$D"> Y530=1 (DJR>@6 D,04< F ^8D">>@(@ BJ:\H" @B,D"H@D"), 4:4 Y531=1 (FH"-
>@R>Z6 BJ:\H @B,D"H@D" H4B" 1), 4:4 Y532=1 (FH">@R>Z6 BJ:\H @B,D"H@D" H4B" 2), H@
QAI &Z*",H F4(>": @H 8>@B84 «$ZFHDZ6 N@* & D,04<, DJR>@(@ B,D,<,V,>4b» R,D,2
L:"( I427.

I427: 7>@B8" «$ZFHDZ6 N@*»

K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H 8>@B8J «$ZFHDZ6 N@* » .

Y420 Y421 Y422 Y423

 I420  I421  I422  I423

C"2<,V,>4, 8>@B@8 &Z$@D" *4F-
8D,HZ >" FH">@R>@< BJ:\H, H4-
B" 2
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I430  ="0"H" 1-b 8>@B8" «DJR>@, B,D,<,V,>4,»
I431  ="0"H" 2-b 8>@B8" «DJR>@, B,D,<,V,>4,»
I432  ="0"H" 3-b 8>@B8" «DJR>@, B,D,<,V,>4,»
I433  ="0"H" 4-b 8>@B8" «DJR>@, B,D,<,V,>4,»
I434  ="0"H" 5-b 8>@B8" «DJR>@, B,D,<,V,>4,»
I435  ="0"H" 6-b 8>@B8" «DJR>@, B,D,<,V,>4,»
I436  ="0"H" 7-b 8>@B8" «DJR>@, B,D,<,V,>4,»
I437  ="0"H" 8-b 8>@B8" «DJR>@, B,D,<,V,>4,»

I430, ..., I437: ="0"H" 1-"b, ..., 8-"b 8>@B8" «DJR>@, B,D,<,V,>4,»
;@0>@ 4FB@:\2@&"H\ H@:\8@ H@(*", 8@(*" Y531=1 (JFH"-
>@&:,> FH">@R>Z6 BJ:\H H4B" 1), 4:4 8@(*" Y532=1 (J-
FH">@&:,> FH">@R>Z6 BJ:\H H4B" 2). AD4 ^H@< F@FH@b-
>4, 1 L:"(" @2>"R",H H@, RH@ F@@H&,HFH&J`T"b 8>@B8"
«DJR>@, B,D,<,V,>4,» $Z:" >"0"H" >" FH">@R>@<
BJ:\H,.
=" L4(JD, J8"2">Z D"2<,V,>4, 4 >J<,D"P4b 8>@B@8
«DJR>@, B,D,<,V,>4,» >" FH">@R>@< BJ:\H, H4B" 1 4
H4B" 2. ="BD4<,D, ,F:4 $Z:" >"0"H" 8>@B8" F >@<,D@<
(1), H@ B@* *,6FH&4,< ^H@(@ L:"( I430 JFH">"&:4&",HFb
& 1. ! ,F:4 >" 8>@B8J F >@<,D@< (1) >"B4F">@ >"BD"&:,-
>4, X+, H@ >J0>@ &8:`R4H\ L:"( Y430 «B,D,<,V,>4,
B@ @F4 X & >"BD"&:,>44 +». (C"2<,V,>4, 8>@B@8 B@ 4N
>"*B4Fb< <@0,H $ZH\ D"2:4R>Z<4.)
=" FH">@R>@< BJ:\H, H4B" 2 8"0*"b 8>@B8" @F>"V,>"
4 :"<B@6, 8@H@D"b <@0,H B,D,8:`R"H\Fb B@FD,*FH&@<
L:"(" Y427, Y450, ...Y457.

Y450    Y451     Y452

1    2    3

  I430    I431     I432

Y453    Y427     Y454

4        5

 I433     I427     I434

Y455    Y456     Y457

6    7    8

 I435     I436     I437

C"2<,T,>4, 8>@B@8 B,D,<,V,-
>4b >" FH">@R>@< BJ:\H, H4B" 2
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I440  7>@B8" «H,FH BD@(D"<<Z»
I441  7>@B8" «FH">@8 2"8DZH»
I442  7>@B8" «JF8@D,>>Z6 BD@(@>»
I443  7>@B8" «8"*D F>@&"»
I444  7>@B8" «8"*D >"2"*»
I445  7>@B8" «JF:@&>Z6 FH@B»
I446  7>@B8" «JF:@&>Z6 8"*D 1»
I447  7>@B8" «@*4>@R>Z6 8"*D»

+F:4 Y523=1 (&Z$@D JF:@&4b F QAI), 4:4 Y532=1 (FH">@R>Z6 BJ:\H @B,D"H@D" H4B"
2), H@ QAI &Z*",H F4(>": @H 8>@B@8 &Z$@D" JF:@&4b R,D,2 L:"(4 I440, ..., I447.
+F:4 Y523=1 (8>@B84 &Z$@D" JF:@&4b *,6FH&J`H F ^8D">>@(@ BJ:\H" @B,D"H@D"), H@
*4F8D,H" 42<,>b,HFb BJH,< &Z2@&" 8"8@(@-:4$@ 42 ^8D">>ZN 42@$D"0,>46 AI9[G
?A+C!G?C!, 4:4 A?13O3a.

1"H,< - B@F:, >"0"H4b 8>@B84 ;+=_ ?A+C!O35  - &Z$4D",< &"D4">H 42 <,-

>` F5 IE9?%3a. AD4 ^H@< >" LJ>8P4@>":\>ZN 8>@B8"N B@b&:b`HFb >"*B4F4 &Z$4-
D",<ZN 8>@B@8 JF:@&4b. ="0"H4,< F@@H&,HFH&J`V,6 LJ>8P4@>":\>@6 8>@B84 <@0-
>@ &Z2&"H\ 0,:",<@, JF:@&4,.
+F:4 Y532=1, H@ B,D,8:`R,>4, JF:@&46 @FJV,FH&:b,HFb F@ FH">@R>@(@ BJ:\H" @B,D"-
H@D" H4B" 2 4 >,B@FD,*FH&,>>@ <@0,H $ZH\ &Z$D">@ :`$@, JF:@&4,.

L%>4<">4,!
% F@FH@b>44 1 <@0,H $ZH\ &F,(*" H@\8@ @*4> 42 Y523 4 Y532, H@ ,FH\ JF:@&4b <@(JH
&Z$4D"H\Fb :4$@ H@:\8@ LJ>8P4@>":\>Z<4 8>@B8"<4, :4$@ H@:\8@ >"04<>Z<4
8>@B8"<4 B" FH">@R>@< BJ:\H,!

I440: 7>@BH" «H,FH BD@(D"<<Z»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J G+EG

4:4 8>@B8J .

I441: 7>@B8" «FH">@8 2"8DZH»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J EG!-

=?7 1!7CYG 4:4 8>@B8J .

I442: 7>@B8" «JF8@D,>>Z6 BD@(@>»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J IE7?-

C+==? 4:4 8>@B8J .
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I443: 7>@B8" «8"*D F>@&"»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J 7!)C

E=?%! 4:4 8>@B8J .

I444: 7>@B8" «8"*D >"2"*»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J 7!)C

=!1!) 4:4 8>@B8J .

I445: 7B@B8" «JF:@&>Z6 FH@B»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J IE9?%-

=Y5 EG?A 4:4 8>@B8J .

I446: 7>@B8" «JF:@&>Z6 8"*D 1»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J IE9?%-

=Y5 7!)C 1 4:4 8>@B8J . (?$, 8>@B84 b&:b`HFb 8:`R@< B,D&@(@ JF:@&>@(@

8"*D", >" 8@H@DZ6 <@0>@ FFZ:"H\Fb 8@<">*@6 /1 & BD@(D"<<,.)

I447: 7>@B8" «@*4>@R>Z6 8"*D»
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J A?

7!)C!; 4:4 8>@B8J .

Y447 Y446 Y445

 I447  I446  I445
Y440 Y441 Y442

 I440  I441  I442
Y443 Y444 Y472

 I443  I444  I472

C"2<,V,>4b 8>@B@8 &Z-
$@D" JF:@&4b >" FH">@R-
>@< BJ:\H, H4B" 2
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I450  E@FH@b>4, 1-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I451  E@FH@b>4, 2-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I452  E@FH@b>4, 3-,6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I453  E@FH@b>4, 4-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I454  E@FH@b>4, 5-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I455  E@FH@b>4, 6-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I456  E@FH@b>4, 7-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I457  E@FH@b>4, 8-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I460  E@FH@b>4, 9-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I461  E@FH@b>4, 10-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I462  E@FH@b>4, 11-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I463  E@FH@b>4, 12-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I464  E@FH@b>4, 13-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I465  E@FH@b>4, 14-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I466  E@FH@b>4, 15-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b
I467  E@FH@b>4, 16-@6 LJ>8P4@>":\>@6 8>@B84 B@:\2@&"H,:b

I450, ..., I467: E@FH@b>4, 1-@6, ..., 16-@6 LJ>8P4@>":\>ZN 8@B@8 B@:\2@&"H,:b
A@:\2@&"H,:\ <@0,H F<@>H4D@&"H\ >" F,H8, BJ:\H" @B,D"H@D" II >"04<>Z, 8>@B84
4:4 &D"V"`T4,Fb B,D,8:`R"H,:4 >" @BD,*,:,>>@< <,FH,, J8"2">>@< & H,N>4R,F8@<
@B4F">44II. G"84< @$D"2@< &@2<@0>@ 2"8@*4D@&"H\ 16 F@FH@b>46. II B,D,*",H A9I
F@FH@b>4, 8>@B@8 B@:\2@&"H,:b R,D,2 &N@*>Z, L:"(4 450, ..., I457, I460, ..., I467. ?>4
<@(JH $ZH\ 4FB@:\2@&">Z >"BD4<,D *:b @BD@F" B,D,8:`R"H,:,6 &Z$@D" @F,6 4 *4F-
8D,HZ >" 8@D@$8, &>,T>,(@ <"N@&4R8".

C"FBD,*,:,>4, &N@*>ZN L:"(@& & F:JR", 4FB@:\2@&">4b &>,T>,(@ <"N@&4R8"
L4D<Z NCT

 I450 - %Z$D">" @F\ X
I451 - %Z$D">" @F\ Y
I452 - %Z$D">" @F\ Z
I453 - %Z$D">" @F\ 4
I454 - %Z$D">" @F\ 5
I455 - %Z$D">" @F\ 6
I456 -
I457 -
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I460 - 1 4>8D,<,>H
I461 - 10 4>8D,<,>H@&
I462 - 100 4>8D,<,>H@&
I463 -
I464 - =1: D"2D,T,>4, &Z$@D" D,04<"/@F4 F@ FH">@R>@(@ BJ:\H", 

=0: D,04< &>,T>,(@ <"N@&4R8"
I465 - &>,T>46 <"N@&4R@8 &FH"&:,>
I466 -
I467 -
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I470  7>@B8" EG!CG
I471  7>@B8" EG?A
I472  7>@B8" «LJ>8P4b 2"8DZH"»
I473  
I474  7>@B8" M3
I475  7>@B8" M4
I476  7>@B8" M5
I477  7>@B8" C+E+G

+F:4 Y531=1 4:4 Y532=1 (4FB@:\2J,HFb FH">@R>Z6 BJ:\H H4B" 1 4:4 H4B" 2), H@ QAI
&Z*",H F4(>":Z @H 8>@B@8 M3, M4, M5 4 C+E+G, 4:4 0, & F:JR", Y532=1 (FH">@R>Z6
BJ:\H H4B" 2) - F4(>":Z @H 8>@B@8EG!CG, EG?A 4 8>@B84 «LJ>8P4b 2"8DZH"»..

I470: 7>@B8" EG!CG
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J EG!CG

. 3FB@:\2J,HFb H@:\8@ & F:JR", FH">@R>@(@ BJ:\H" H4B" 2.

I471: 7>@B8" EG?A 
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H LJ>8P4@>":\>J` 8>@B8J FH@B

. 3FB@:\2J,HFb H@:\8@ & F:JR", FH">@R>@(@ BJ:\H" H4B" 2.

I472: 7>@B8" «LJ>8P4b 2"8DZH"»
2-"b 8>@B8" >" FH">@R>@< BJ:\H, @B,D"H@D" H4B" 2. K:"( JFH">"&:4&",HFb & 1, ,F:4 @-

B,D"H@D >"04<",H 8>@B8J «LJ>8P4b 2"8DZH"» .

I474: 7>@B8" M3 

K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H 8>@B8J M3 .

Y470 Y471

 I470  I471

C"2<,V,>4, 8>@B@8
FH"DH" 4 FH@B" >" FH">@R-
>@< BJ:\H, H4B" 2



2.2.1 K:"(4 F&b24 QAI-A9I (&N@*>Z, L:"(4)

32

I475: 7>@B8" M4

K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H 8>@B8J M4 .

I476: 7>@B8" M5

K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H 8>@B8J M5 .

I477: 7>@B8" C+E+G

K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H 8>@B8J C+E+G .

Y474 Y476 Y475

 I474  I476  I475

C"2<,V,>4, 8>@B@8 &D"-
V,>4b (:"&>@(@ TB4>*,-
:b >" FH">@R>@< BJ:\H,
H4B" 2
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I480  1-"b 8>@B8" B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
I481  2-"b 8>@B8" B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
I482  3-\b 8>@B8" B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
I483  4-"b 8>@B8" B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
I484  5-"b 8>@B8" B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
I485  6-"b 8>@B8" B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
I486  7-"b 8>@B8" B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
I487  8-"b 8>@B8" B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2

=" FH">@R>@< BJ:\H, H4B" 2 F<@>H4D@&">Z 8 >"04<>ZN 8>@B@8 F B@*F&,H8@6, LJ>8-
P44 8@H@DZN @BD,*,:b,HFb 42(@H@&4H,:,< FH">8". A@^H@<J 42(@H@&4H,:\ H"80, @F>"-
V",H <,H8"<4 4 >"*B4Fb<4 ^H4 8>@B84. =" ^H4N 8>@B8"N D,8@<,>*J,HFb D"2<,V"H\
F:,*J`V4, LJ>8P44, B@ B@D*8J 4N &"0>@FH4:
– +F:4 >" FH">8, 4<,,HFb $@:\T, 4 @F,6, H@ F,:,8H@DZ 4-@6, 5-@6 4 BD. @F,6 P,:,-

F@@$D"2>@ B@<,FH4H\ F`*". AD4 ^H@< *@:0>@ &ZB@:>bH\Fb JF:@&4, Y521=0, H@
,FH\ &Z$@D @F,6 @FJV,FH&:b,HFb >, F ^8D">>@(@ BJ:\H" @B,D"H@D" (>, LJ>8P4@-
>":\>Z<4 8>@B8"<4).

– 7>@B84 D,(J:4D@&">4b @N:"0*"`V,6 &@*@6.
– AD@P,>H>Z, B,D,8:`R"H,:4 $ZFHD@(@ N@*": 4<4 <@0>@ &Z$D"H\ R,HZD, FHJB,-

>,6 %->ZN 2>"R,>46 $ZFHD@(@ N@*":

– 1"8D,B:,>4,/@H8D,B:,>4, 4>FHDJ<,>H" 4 H. B.

I480, ..., I487: 1-"b, ..., 8-"b 8>@B8" B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
+F:4 8"8"b-:4$@ 42 8 8>@B@8 B@:\2@&"H,:b >" FH">@R-
>@< BJ:\H, H4B" 2 $Z:" >"0"H", H@ F@@H&,HFH&J`V46
L:"( JFH">"&:4&",HFb & 1.

C,8@<,>*J,<@, D"2<,V,>4,
8>@B@8 BD@P,>H>ZN 2>"R,>46
$ZFHD@(@ N@*"

Y487 Y486 Y485 Y484

 I487  I486  I485  I484
Y483 Y482 Y481 Y480

 I483  I482  I481  I480

C"2<,V,>4, *@B@:>4H,:\>ZN
8>@B@8 >" FH">@R>@< BJ:\H, H4-
B" 2
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I490  
I491  
I492  
I493  
I494
I495  
I496  
I497  
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I500  1-"b LJ>8P4@>":\>"b 8>@B8", 2"*"&",<"b A9I
I501  2-"b LJ>8P4@>":\>"b 8>@B8", 2"*"&",<"b A9I
I502  3-\b LJ>8P4@>":\>"b 8>@B8", 2"*"&",<"b A9I
I503  4-"b LJ>8P4@>":\>"b 8>@B8", 2"*"&",<"b A9I
I504  5-"b LJ>8P4@>":\>"b 8>@B8", 2"*"&",<"b A9I
I505  6-"b LJ>8P4@>":\>"b 8>@B8", 2"*"&",<"b A9I
I506  7-"b LJ>8P4@>":\>"b 8>@B8", 2"*"&",<"b A9I
I507  8-"b LJ>8P4@>":\>"b 8>@B8", 2"*"&",<"b A9I

+F:4 Y524=1 (B,D,8:`R"H,:4 A9I F ^8D">>@(@ BJ:\H" @B,D"H@D"), H@ R,D,2 L:"(4
I500, ..., I507 QAI B,D,*",H F4(>":Z @H 8 BD,*:"(",<ZN 4< LJ>8P4@>":\>ZN 8>@B@8
F&@$@*>@(@ 4FB@:\2@&">4b. (+F:4 Y524=0, H@ QAI >, BD,*:"(",H ^H4 8>@B84). ="*B4-
F4 8>@B@8 <@0,H @BD,*,:bH\Fb "&H@D@< A9I & <@*J:, :197.
7>@B84 <@(JH FH"H\ *@FHJB>Z<4 B@F:, &Z2@&" @*>@(@ 42 ^8D">>ZN 42@$D"0,>46
AI9[G ?A+C!G?C!, 4:4 A?13O3a.

1"H,< - B@F:, >"0"H4b 8>@B84 ;+=_ ?A+C!O35  - &Z$D"H\ &"D4">H F6 EG!-

=?7 42 <,>`. AD4 ^H@< >" LJ>8P4@>":\>ZN 8>@B8"N B@b&:b`HFb >"*B4F4, @BD,*,-
:,>>Z, "&H@D@< A9I & <@*J:,:197.

I500, ..., I507: 1-"b, ..., 8-"b LJ>8P4@>":\>"b 8>@B8", 2"*"&",<"b A9I
K:"( JFH">"&:4&",HFb & 1, ,F:4 @B,D"H@D >"04<",H 1-`, ...,8-` LJ>8P4@>":\>J` 8>@B-
8J A9I.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I510  A,D&Z6 &Z2@& <@*J:b :001 B@F:, &8:`R,>4b
I511  !&H@<"H4R,F846 D,04< BD,DZ&">
I512
I513
I514
I515
I516

I517  7@:4R,FH&@ @$D"$@H">>ZN *,H":,6 = 7@:4R,FH&@ 42(@H@&:b,-
<ZN *,H":,6

I510: A,D&Z6 &Z2@& <@*J:b :001 B@F:, &8:`R,>4b
K:"( 4<,,H 2>"R,>4, 1 B@ &F,6 BD@*@:04H,:>@FH4 B,D&@(@ &Z2@&" <@*J:b :001. ?> <@-
0,H $ZH\ 4FB@:\2@&"> & A9I *:b D"2D,T,>4b &ZB@:>,>4b 4>4P4":42"P46.

I511: !&H@<"H4R,F846 D,04< BD,DZ&">
]H@H L:"( B,D,N@*4H & 1, ,F:4 "&H@<"H4R,F846 D,04< BD,DZ&"> B@* *,6FH&4,< "&D46-
>@(@ F@FH@b>4b, F<,>Z D,04<" 4:4 C+E+G". AD4 ^H@< & 3-,< B@:, &4*>@6 FH">,H >"*-
B4F\ AC+C. !&H@D A9I *@:0,> B@2"$@H4H\Fb @ H@<, RH@$Z >,&ZB@:>,>>Z, & BD,DZ-
&">>@< 8"*D, LJ>8P44 2"B@<>4:4F\ 4 B@F:, F>bH4b F@FH@b>4b AC+C @>4 &ZB@:>4-
:4F\, ,F:4 "&H@<"H4R,F846 D,04< $Z: >"R"H $,2 JF:@&46 4:4 F JF:@&4,< «8"*D >"-
2"*». A9I H"80, *@:0>" B@2"$@H4H\Fb @ H@<, RH@ & BD,DZ&">>@< F@FH@b>44 @B,D"H@D
F<@( <@*4L4P4D@&"H\ LJ>8P44 DJR>Z< &&@*@< *">>ZN, >"BD4<,D B,D,B4F"& R"FH@HJ
@$@D@H@& (:"&>@(@ TB4>*,:b 4 B@F:, &@2&D"H" 8 "&H@<"H4R,F8@<J D,04<J >@&"b S
FH":" *,6FH&4H,:\>@6.

I517: 7@:4R,FH&@ @$D"$@H">>ZN *,H":,6 = 7@:4R,FH&@ 42(@H@&:b,<ZN *,H":,6 
+F:4 & H"$:4P, %C+;a/EQ+GQ37 )+G!9+5 8@:4R,FH&@ ?#C!#?G!==YM *,H":,6
*@FH4(:@ 8@:4R,FH&" 31'?G?%9a+;YM *,H":,6, H@ L:"( BD4<,H F@FH@b>4, 1.
7@:4R,FH&@ @$D"$@H">>ZN *,H":,6 J&,:4R4&",HFb >" @*4>
- 8@<">*"<4 M02 4 M30, ,F:4 B"D"<,HD 9024 PRTCNTM=0,
- 8@<">*@6 Mnn, ,F:4 B"D"<,HD 9024 PRTCNTM =nn.
(7@:4R,FH&@ ?#C!#?G!==YM *,H":,6 F@@H&,HFH&J,H 2>"R,>4` B"D"<,HD" 9022
PRTCOUNT, " 8@:4R,FH&@ 31'?G?%9a+;YM *,H":,6 - 2>"R,>4` B"D"<,HD" 9023
PRTREQRD.)
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I520  7@* 1-@6 LJ>8P44 ; & D,(4FHD, RH000
I521  7@* 2-@6 LJ>8P44 ; & D,(4FHD, RH001
I522  7@* 3-,6 LJ>8P44 ; & D,(4FHD, RH002
I523  7@* 4-@6 LJ>8P44 ; & D,(4FHD, RH003
I524  7@* 5-@6 LJ>8P44 ; & D,(4FHD, RH004
I525  7@* LJ>8P44 S & D,(4FHD, RH005
I526  7@* LJ>8P44 T & D,(4FHD, RH006
I527  7@* LJ>8P44 ! & D,(4FHD, RH007

I520, ..., I524: 7@* 1-@6, ..., 5-@6 LJ>8P44 M & D,(4FHD, RH000, ..., RH004
% @*>@< BD@(D"<<>@< 8"*D, *@BJF8",HFb 2"B4F"H\ >, $@:,, 5 LJ>8P46 M, B,D,*"&",-
<ZN 8 A9I. E@(:"F>@ B@Db*8J 2"B4F4 &>JHD4 8"*D", QAI &>@F4H & D,(4FHD RH000 B,D-
&Z6 FR4H">>Z6 8@* M 4 JFH">"&:4&",H L:"( I520 & 1, " &H@D@6 8@* M - & D,(4FHD RH001
4 JFH">"&:4&",H L:"( I521 &, 4 H. *.
A@Db*@8 &ZB@:>,>4b D"2:4R>ZN LJ>8P46 M &>JHD4 *">>@(@ 8"*D" @BD,*,:b,H "&H@D
A9I.

I525: 7@* LJ>8P44 S & D,(4FHD, RH005
+F:4 & 8"*D, BD@D"<<Z 2"B4F">" LJ>8P4b S, H@ 8@* S B@b&:b,HFb & D,(4FHD, B,D,FZ:-
84 RH006 4 QAI JFH">"&:4&",H L:"( I525 & 1.

I526: 7@* LJ>8P44 T & D,(4FHD, RH006
+F:4 & 8"*D, BD@D"<<Z 2"B4F">" LJ>8P4b T, H@ 8@* T B@b&:b,HFb & D,(4FHD, B,D,FZ:-
84 RH006 4 QAI JFH">"&:4&",H L:"( I526 & 1.

I527: 7@* LJ>8P44 A & D,(4FHD, RH007
+F:4 "*D,F A &Z$D"> *:b B,D,FZ:84 (F@FH@b>4, B"D"<,HD": 0183 A.MISCEL=1), 4 &
BD@(D"<<Z 2"B4F">" LJ>8P4b A, H@ 8@* A B@b&:b,HFb & D,(4FHD, B,D,FZ:84 RH007
4 QAI JFH">"&:4&",H L:"( I527 & 1.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I530  7@* LJ>8P44 B & D,(4FHD, RH008
I531  7@* LJ>8P44 C & D,(4FHD, RH009
I532  7@<">*" 8"R">4b & D,(4FHD, I675
I533
I534
I535
I536  ),6FH&4H,:\>Z6 8@* 8>@B84 & D,(4FHD, RH049
I537  E@@$V,>4, >" ^8D">,

I530: 7@* LJ>8P44 B & D,(4FHD, RH008
+F:4 "*D,F B &Z$D"> *:b B,D,FZ:84 (F@FH@b>4, B"D"<,HD": 0186 B.MISCEL=1), 4 &
8"*D BD@D"<<Z 2"B4F">" LJ>8P4b B, H@ 8@* B B@b&:b,HFb & D,(4FHD, B,D,FZ:84
RH008 4 QAI JFH">"&:4&",H L:"( I530 & 1.

I531: 7@* LJ>8P44 C & D,(4FHD, RH009
+F:4 "*D,F C &Z$D"> *:b B,D,FZ:84 (F@FH@b>4, B"D"<,HD": 0189 C.MISCEL=1), 4 &
8"*D BD@D"<<Z 2"B4F">" LJ>8P4b C, H@ 8@* C B@b&:b,HFb & D,(4FHD, B,D,FZ:84
RH009 4 QAI JFH">"&:4&",H L:"( I531 & 1.

I532: 7@<">*" 8"R">4b & D,(4FHD, I675
+F:4 NC &ZB@:>b,H 8@<">*J 8"R">4, &8:`R4H\ G81.1, 4:4 8"R">4, &Z8:`R4H\ G80
2>"8 I532 2"B4T,H & 1 4 &8:`R,>4,< 4:4 &Z8:`R,>4,< D,(4FHD" I675 B@8"2Z&",H, 8"-
8@6 8@* >J0>@ &ZB@:>4H\.

I536: ),6FH&4H,:\>Z6 8@* 8>@B84 & D,(4FHD, RH049
+F:4 >" 8:"&4"HJD, &&@*" *">>ZN >"04<",HFb 8>@B8", H@ L:"( I536 B,D,N@*4H & 1 4
8@* 8>@B84 B@b&:b,HFb & D,(4FHD, RH049. 7@*Z 8>@B@8 BD4&,*,>Z & (:"&, 6.5 “A,D,-
R4F:,>4, 8@*" 8>@B@8”, >" FHD">4P, 247.

I537: E@@$V,>4, >" ^8D">,
+F:4 & B@:, F@@$V,>46, H@ ,FH\ &@ 2-@6 FHD@8, ^8D">", B@b&:b,HFb 8"8@,-H@ F@@$V,-
>4, :4$@ @H QAI :4$@ @H A9I, H@ ^H@H L:"( $J*,H JFH">@&:,> & 1. 7@* F@@$V,>4b <@-
0,H $ZH\ FR4H"> 42 D,(4FHD" RH020. 7@*Z F@@$V,>46 BD4&,*,>Z & (:"&, 6.4 “A,D,-
R4F:,>4, (:@$":\>ZN F@@$V,>46”, >" FHD">4P, 244.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I540  E@FH@b>4, &ZN@*" %79_Q+=3+ EG!=7!
I541  E@FH@b>4, F4(>":" QAI (@H@&@ 8 D"$@H,
I542  1"BD,V,>@ &8:`R,>4, &ZN@*" %79_Q+=3+ EG!=7!
I543  AJF8 <@*J:b :000
I544
I545  AD@(D"<<4D@&">>Z6 >"$,( & H@R8J @$>J:,>4b (G28) 
I546  % $JL,D, @$D"$"HZ&",<Z6 8"*D
I547  QAI 2"BD"T4&",H F@FH@b>4, EG?A

I540: E@FH@b>4, &ZN@*" %79_Q+=3+ EG!=7!
%ZN@* %79_Q+=3+ EG!=7! (MACHINE ON) BD,*FH"&:b,H F@$@6 24 %-Z6 &ZN@*
>" 4>H,DL,6F>@6 B:"H,. AD4 &8:`R,>>@< F@FH@b>44 &ZN@*" %79_Q+=3+ EG!=7!
(MACHINE ON)
- >" @FH":\>Z, &ZN@*Z B@*8:`R",HFb >"BDb0,>4, B4H">4b,
- 42<,D4H,:\>"b F4FH,<" 2"<Z8",H 8@>HJD D,(J:4D@&">4b B@24P44 (B BD@H4&>@<

F:JR", @>" H@:\8@ 42<,Db,H),
- QAI D"2D,T",H :`$@6 BJF8 *&40,>4b.
%@ &Z8:`R,>>@< F@FH@b>44 &ZN@*" %79_Q+=3+ EG!=7! (MACHINE ON) QAI
B,D,N@*4H & F@FH@b>4, !%!C3a ("&"D46>Z6 @FH">@&) 4 2"BD,T",H &F, &ZT,B,D,R4F-
:,>>Z, *,6FH&4b.

K:"( I540 F:J04H *:b @BD@F" F@FH@b>4b &ZN@*" %79_Q+=3+ EG!=7!. %ZN@*
%79_Q+=3+ EG!=7! (MACHINE ON) b&:b,HFb :@(4R,F84< BD@42&,*,>4,< F:,*J-
`V4N F4(>":@&:

%79_Q+=3+ EG!=7! =(1"BD@F >" BJF8 FH">8") 4 (QAI (@H@&@ 8 D"$@H,) 4
(>,H >,4FBD"&4<@6 @T4$84), H@ ,FH\
I540=(Y540) 4 (I541) 4 (I542),

*DJ(4<4 F:@&"<4, F4(>": %79_Q+=3+ EG!=7! (MACHINE ON) &8:`R",HFb H@:\8@
H@(*", 8@(*" A9I 2"BD"T4&",H &8:`R,B4,, QAI (@H@&@ 8 D"$@H, 4 >,H >,4FDB"&4<@6
@T4$84, >"BD4<,D, @T4$84 & F,D&@F4FH,<,.

I541: E@FH@b>4, F4(>":" QAI (@H@&@ 8 D"$@H,
Q,D,2 L:"( I541 <@0>@ @H*,:\>@ @BD"T4&"H\ F@FH@b>4, F4(>":" (@H@&>@FH4 8 D"$@H,
QAI.

I542: 1"BD,V,>@ &8:`R,>4, &ZN@*" %79_Q+=3+ EG!=7!
+F:4 QAI *,H,8H4DJ,H >,4FBD"&4<J` @T4$8J (& F,D&@F4FH,<,, @$D"H>@6 F&b24, *"H-
R48"N) 4 >,$N@*4<@ &Z8:`R4H\ FH">@8, H@ ^H@H L:"( BD4>4<",H F@FH@b>4, 1.

I543: AJF8 <@*J:b :000
]H@H L:"( JFH">"&:4&",HFb & F@FH@b>4, 1 & H@< P48:, A9I, & 8@H@D@< 2">@&@ 2"BJF-
H4HFb <@*J:\ :000. +F:4 <@*J:\ >, *@N@*4H *@ 8@<">*Z J0 & H@< 0, P48:,, H@ & F:,*J-
`V,< P48:, L:"( &F,(*" $J*,H & F@FH@>44 1. +F:4 <@*J:\ :000 &F,(*" 2"8">R4&",Hb
& >"R":\>@< P48:,, L:"( &F,(*" $J*,H & F@FH@b>44 1.
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I545: AD@(D"<<4D@&">>Z6 >"$,( & H@R8J @$>J:,>4b (G28)
+F:4 II &ZB@:>b,H BD@(D"<<4D@&">>Z6 >"$,( & H@R8J @$>J:,>4b (8@* G28), H@ @>@
JFH">"&:4&",H ^H@H L:"( & 1.

I546: % $JL,D, @$D"$"HZ&",<Z6 8"*D
+F:4 & $JL,D, >"N@*4HFb @$D"$"HZ&",<Z6 8"*D, *:b 8@H@D@(@ <@0>@ 2"*"H\ EG!CG,
^H@H L:"( BD4>4<",H F@FH@b>4, 1.

I547: QAI 2"BD"T4&",H F@FH@b>4, EG?A
+F:4 QAI BD4>4<",H F@FH@b>4, EG?A & BD@P,FF, &ZB@:>,>4b, >"BD4<,D &F:,*FH&4,
F@@$V,>4b @T4$84, 4:4 & B@8"*D@&@< D,04<,, H@ ^H@H L:"( JFH">"&:4&",HFb & 1. %
H"8@< F:JR", &8:`R,>4, :"<BZ EG?A &N@*4H & 2"*"RJ "&H@D" A9I.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I550  3>H,DB@:bH@D @FH">@&:,>
I551  3>H,DB@:bH@D 2"8@>R4: (F&@$@*>Z6)
I552  ;@*4L48"P4b 2"BD,V,>"
I553  1"BD@F >" &D"V,>4, (:"&>@(@ TB4>*,:b
I554  ="D,2">4, D,2X$Z (G33) 
I555  O48: >"D,2">4b D,2X$Z (G76, G78)
I556  
I557  

L =40,BD4&,*,>>Z, L:"(4 &:4b`H H@:\8@ >" H, @F4, 8@H@DZ, &Z*,:,>Z
L:"("<4 Y630, ..., Y637 *:b 2"BJF8" @H QAI.

I550: 3>H,DB@:bH@D @FH">@&:,>
+F:4 2>"R,>4, L:"("

=0, H@ 4>H,DB@:bH@D >"N@*4HFb & F@FH@b>44 EG!CG
=1, H@ >>H,DB@:bH@D >"N@*4HFb & F@FH@b>44 ?EG!=?%.

E@FH@b>4, ?EG!=?% 4>H,DB@:bH@D" >, F@&B"*",H F@ F@FH@b>4,< EG?A II ((@D4H
:"<B" EG?A). ]H@H L:"( BD4>4<",H F@FH@>4, 1 B@* *,6FH&4,< C+E+G" (>, (@D4H >4
:"<B" EG!CG, >4 :"<B" EG?A), 4:4 & BD@F,FF, &ZB@:>,>4b 8"*D" H@:\8@ F LJ>8P4b-
<4 ((@D4H :"<B" EG!CG), 4 &@2<@0>@, BD4 @FH">@&, B@*"R4 (Y542=1). E@FH@b>4, 1
(?EG!=?%) ,V, >, @2>"R",H H@, RH@ *">>"b @F\ J0, >,B@*&40>", *:b ^H@(@ F@@H&,HFH-
&J`V46 L:"( I560, ..., I567 (1-"b, ..., 8-"b @F\ >"N@*4HFb & B@24P44) H"80, *@:0,> BD4-
>bH\ F@FH@b>4, 1.

I551: 3>H,DB@:bH@D 2"8@>R4: (F&@$@*>Z6)
+F:4 2>"R,>4, L:"("

=0, H@ 4>H,DB@:bH@D "8H4&,>: @> ,V, B,D,<,V",HFb 4:4 >,B@*&40,>, >@ ,V,
4<,,HFb @FH"H@R>Z6 BJH\
=1, H@ 4>H,DB@:bH@D 2"8@>R4: *,6FH&4,: @> F&@$@*>Z6.

A@* &:4b>4,< C+E+G" L:"( BD4>4<",H 2>"R,>4, 1. +F:4 I550=0 4 I551=0, H@ II >"N@-
*4HFb & F@FH@b>44 EG!CG, @*>"8@ >, H@:\8@ & ^H@< F:JR",.

I552: ;@*4L48"P4b 2"BD,V,>"
+F:4 42-2" H,N>@:@(4R,F84N BD4R4> & II 2"BD,V,>Z <@*4L48"P4b 4 EG?A B@*"R4
BD4 &ZB@:>,>44 8@*@&
 – G33, G34, G63, G74, G76, G78, G84, G84.1 & II *:b H@8"D>ZN FH">8@&,
 – G33, G63, G74, G76, G84 & II *:b LD,2,D>ZN FH">8@&,
H@ 2>"R,>4, L:"(" 1.

I553: 1"BD@F >" &D"V,>4, (:"&>@(@ TB4>*,:b
3>H,DB@:bH@D JFH">"&:4&",H ^H@H@ L:"( &

=0
B,D,* BJF8@< 8"*D@& G0, G4, G28, G29, G30, G31, G53 4 @*4>@R>ZN B,D,<,V,>46 B@
@Fb< (DJR>>@, B,D,<,V,>4,, <"N@&4R@8, BD4&b28" H@R84 @HFR,H"). % ^H@< F:JR", 4>-
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4>H,DB@:bH@D $,2JF:@&>@ 2"BJF8",H B,D,<,V,>4,, >,2"&4F4<@ @H F@FH@b>4b &ZN@*>@-
(@ L:"(" Y650 ((:"&>Z6 TB4>*,:\ &D"V",HFb).
3>H,DB@:bH@D JFH">"&:4&",H ^H@H L:"( &

=1
B,D,* BJF8@< LJ>8P46 G1, G2, G3, G33, G34 ,F:4 (:"&>Z6 TB4>*,:\ >, BD4>4<",H
JR"FH4, & 4>H,DB@:bP44 (I651=0, 4:4 I661=0 8@>HJD (:"&>@(@ TB4>*,:b >, 2"<8>JH).
AD4 ^H@< 4>H,DB@:bH@D >, 2"BJF8",H B,D,<,V,>4, *@ H,N B@D, B@8" A9I >, D"2D,T"-
,H ^H@ JFH">@&8@6 & 1 &ZN@*>@(@ L:"(" Y650 ((:"&>Z6 TB4>*,:\ &D"V",HFb).
]H@H L:"( & F:JR", F<,T">>ZN 8"*D@& (F@*,D0"V4N 4 4>H,DB@:bP4`, 4 LJ>8P44) <@-
0,H 4FB@:\2@&"H\Fb *:b F4>ND@>42"P44 *,6FH&4b 4>H,DB@:bH@D" 4 A9I. G"8 8"8 &
BD@P,FF, &ZB@:>,>4, 8"*D@& 4>H,DB@:bH@D 4 A9I @*>@&D,<,>>@ B@:JR"`H F&@` 8@<-
B@>,>HJ 8"*D", H@ A9I *@:0>" JR4HZ&"H\ F:,*J`V4, F:JR"4:

G0 Xx Yy M3
G0 Xx Yy M4
G0 Xx Yy M5
G0 Xx Yy M19

E@ FH@D@>Z 4>H,DB@:bH@D" >, B@FHJB",H 2"BD@F >" &D"V,>4, (:"&>@(@ TB4>*,:b
(I553=0), TB4>*,:\ <@0>@ 2"BJF8"H\ 4:4 @FH">"&:4&"H\ @*>@&D,<,>>@ F B,D,<,V,>4-
,<.

G1 Xx Yy Ff M3
G1 Xx Yy Ff M4

3>H,DB@:bH@D JFH">"&:4&",H L:"( I553 4 2"BJF8 B,D,<,V,>4b F*,D04&",H *@ H,N B@D,
B@8" A9I >, &ZB@:>b,H 8@<">*J M3 4:4 M4 (&8:`R,>4, (:"&>@(@ TB4>*,:b), 4 L:"-
(@< Y650 ((:"&>Z6 TB4>*,:\ &D"V",HFb) >, D"2D,T",H B,D,<,V,>4, L:"(@< Y650
((:"&>Z6 TB4>*,:\ &D"V",HFb).

G1 Xx Yy Ff M5
G1 Xx Yy Ff M19

%@ &D,<b &ZB@:>,>4b 8"*D" L:"( I553 JFH">@&:,>. A9I *@:0>" 0*"H\ B@8" 4>H,DB@-
:bH@D @FH">"&:4&",HFb (H@ ,FH\ $J*,H F&@$@*>Z<: I551=1) 4 H@:\8@ B@F:, ^H@(@ *@BJF-
8",HFb @FH">@&4H\ (:"&>Z6 TB4>*,:\ (M5).

I554: ="D,2">4, D,2X$Z (G33)
+F:4 ^H@H L:"( BD4>4<",H 2>"R,>4, 1, 4>H,DB@:bH@D &ZB@:>b,H 4>H,DB@:bP4` >"D,-
2">4b D,2X$Z G33 4:4 G34. AD4 ^H@< &8:`R,>4, :"<BZ ?EG!=?% (Y471) >, *,6FH&J-
,H, *@BJF8",HFb H@:\8@ @FH">@& (:"&>@(@ TB4>*,:b.

I555: O48: >"D,2">4b D,2X$Z (G76, G78)
+F:4 II H@8"D>Z< FH">8@< >"D,2",H D,2X$J & P48:, >"D,2">4b D,2X$Z (G76, G78), ^-
H@H L:"( BD4>4<",H 2>"R,>4, 1. (G"80, $J*JH JFH">@&:,>Z L:"(4 I552 «2"BD,V,>" <@-
*4L48"P4b» 4 I554 «F@FH@b>4, >"D,2">4b D,2X$Z».) % ^H@< F:JR", >,@$N@*4<@ D"2D,-
T4H\ >"0"H4, 8>@B84 EG?A 4 &8:`R,>4, L:"(" Y471 (F@FH@b>4, EG?A) & 4>H,D,F"N
H@(@, RH@$Z D"$@H":" LJ>8P4b EG?A >"D,2">4b D,2X$Z, B@*D@$>@ @B4F">>"b & DJ8@-
&@*FH&, B@ BD@(D"<<4D@&">4`. A@F8@:\8J ^H@H L:"( 2"@*>@ (,>,D4DJ,H 4 F@FH@b>4,
AC+C, ,(@ @$F:J04&">4, H"80, *@:0>@ $ZH\ @FJV,FH&:,>@. 
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I560  1-"b @F\ & B@24P44
I561  2-"b @F\ & B@24P44
I562  3-\b @F\ & B@24P44
I563  4-"b @F\ & B@24P44
I564  5-"b @F\ & B@24P44
I565  6-"b @F\ & B@24P44
I566  7-"b @F\ & B@24P44
I567  8-"b @F\ & B@24P44

I560, ..., I567: 1-"b, ..., 8-"b @F\ & B@24P44
+F:4 F@@H&,HFH&J`V"b @F\ B@ @H>@T,>4` 8 HD,$J,<@6 B@24P44 >"N@*4HFb &>JHD4 B@-
24P4@>>ZN BD,*,:@&, JFH">@&:,>>ZN B"D"<,HD"<4 4261 INPOS1, ..., 4268 INPOS8, H@
F@@H&,HFH&J`V46 &N@*>@6 L:"( I560, ..., I567 BD4>4<",H F@FH@b>4, 1 (3EG3==?). 
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I570  1"BD@F >" F<"28J 1-@6 @F4 
I571  1"BD@F >" F<"28J 2-@6 @F4
I572  1"BD@F >" F<"28J 3-,6 @F4
I573  1"BD@F >" F<"28J 4-@6 @F4
I574  1"BD@F >" F<"28J 5-@6 @F4
I575  1"BD@F >" F<"28J 6-@6 @F4
I576  1"BD@F >" F<"28J 7-@6 @F4
I577  1"BD@F >" F<"28J 8-@6 @F4

I570, ..., I577: 1"BD@F >" F<"28J 1-@6, ..., 8-@6 @F4
K:"(4 4FB@:\2J`HFb *:b F<"284 B@ BD@6*,>>@<J BJH4. +F:4 B@ J8"2">>@6 @F4 FJB-
B@DH BD@T,: BJH\, JFH">@&:,>>Z6 B"D"<,HD@< 0161 LUBCONST1, ..., 0168 LUB-
CONST8, H@ QAI 2"B4FZ&",H 1 & F@@H&,HFH&J`V46 L:"( I57n. K:"( &8:`R,> & H,R,>4,
20 <F.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I580  
I581  
I582  
I583  
I584
I585  
I586  
I587  
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I590  
I591  
I592  
I593  
I594
I595  
I596  
I597  
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I600
I601  

I602  E@FH@b>4, &ZB@:>,>4b BD@(D"<<Z F &>,T>,(@ JFHD@6FH&"
(DNC)

I603  E@FH@b>4, &ZB@:>,>4b BD@(D"<<Z F &>,T>,(@ JFHD@6FH&"
(DNC) B@ BD@H@8@:J L4D<Z NCT

I604  A@*H&,D0*,>4, F@@$V,>4b
I605  ?T4$8" B,D,FZ:84
I606  A,D,FZ:8" *">>ZN 42 B"<bH4 2"&,DT,>"
I607  % B"<bH\ B@FHJB4:4 *">>Z,

I602: E@FH@b>4, &ZB@:>,>4b BD@(D"<<Z F &>,T>,(@ JFHD@6FH&"
E@FH@b>4, L:"(" 1, ,F:4 & II &Z$D">@ &ZB@:>,>4b BD@(D"<<Z F &>,T>,(@ JFHD@6FH&"
(DNC). ]H@ <@0,H @FJV,FH&:bH\Fb F 4FB@:\2@&">4,< 8:"&4"HJDZ &&@*" *">>ZN B@-
FD,*FH&@< &Z$@D" 8>@B84 @B,D"P44 «%ZB@:>,>4, BD@(D"<<Z F &>,T>,(@ JFHD@6FH&"
(DNC)» & <,>` @B,D"P46 «AD@(@>» 42 42@$D"0,>4b «#4$:4@H,8"», 4:4 0, JFH">@&8@6
L:"(" Y602 & 1.

I603: E@FH@b>4, &ZB@:>,>4b BD@(D"<<Z F &>,T>,(@ JFHD@6FH&" (DNC) B@ BD@H@8@:J
L4D<Z NCT
E@FH@b>4, L:"(" 1, ,F:4 & II &Z$D">@ &ZB@:>,>4b BD@(D"<<Z F &>,T>,(@ JFHD@6FH&"
(DNC) B@ BD@H@8@:J L4D<Z NCT. ]H@ <@0,H @FJV,FH&:bH\Fb F 4FB@:\2@&">4,< 8:"-
&4"HJDZ &&@*" *">>ZN B@FD,*FH&@< &Z$@D" 8>@B84 @B,D"P44 «%ZB@:>,>4, BD@(D"<-
<Z F &>,T>,(@ JFHD@6FH&" (DNC) B@ BD@H@8@:J L4D<Z NCT» & <,>` @B,D"P46 «AD@-
(@>» 42 42@$D"0,>4b «#4$:4@H,8"», 4:4 0, JFH">@&8@6 L:"(" Y603 & 1.

I604: A@*H&,D0*,>4, F@@$V,>4b
A9I &8:`R",H L:"( Y604 8@<">*@6 U604 4 0*,H *@ H@(@, B@8" L:"( I604 >, B,D,N@*4H
& 1. A@F:, ^H@(@ L:"( Y604 *@:0,> $ZH\ &Z8:`R,> 8@<">*@6 D604. ]H" B"D" L:"(@&
F:J0"H *:b F4>ND@>42"P44 @$D"$@H84 <"N@&4R8@<, D,":42J,<@< >" A%;. (A"D":-
:,:\>@ &8:`R,>Z D,04<Z DJR>@(@ &&@*" *">>ZN 4 <"N@&4R8": Y405AY401).

I605: ?T4$8" B,D,FZ:84
+F:4 A9I 4>4P44DJ,H B,D,FZ:8J *">>ZN BJH,< JFH">@&84 & 1 L:"(" Y605 4:4 L:"("
Y606, 4 & BD@P,FF, B,D,FZ:84 *">>ZN >"FHJB4:" @T4$8", H@ QAI JFH">"&:4&",H ^H@H
L:"( & 1. % H"8@< F:JR", A9I *@:0>" @H<,>4H\ 4>4P44D@&">4, B,D,FZ:84 *">>ZN
B@FD,*FH&@< 8@<">*Z D605 4:4 D606. ?T4$8" >"FHJB",H & F:,*J`V4N F:JR"bN:
 – +F:4 & H,R,>4, BD4,<" BD@42@T:@ B,D,B@:>,>4, (*">>Z, B@FHJB"`H & $@:,, $ZFH-

D@< H,<B,, 8"8 A9I <@0,H 4N @$D"$"HZ&"H\).
 – +F:4 8">": 2">bH. ="BD4<,D, A9I 4>4P44DJ,H BD4,< & H,R,>4, 2"(DJ284/D"2(DJ284

BD@(D"<<Z *,H":4.
 – ="FHJB4:" @T4$8" @$@DJ*@&">4b (>"BD4<,D, @T4$8" B@ R,H>@FH4, B,D,B@:>,>4,)

&@ &D,<b BD4,<".
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I606: A,D,FZ:8" *">>ZN 42 B"<bH4 2"&,DT,>"
+F:4 A9I 0,:",H B,D,FZ:"H\ *">>Z, 42 B"<bH4 (F010, ..., F499) R,D,2 &>,TB>,, J-
FHD@6FH&@, H@(*" @>" JFH">"&:4&",H L:"( Y606 & 1. A@F:, H@(@, RH@ *">>Z, $Z:4 &Z*"-
>Z, QAI JFH">@&4H L:"( I606 & 1 & H,R,>4, 1 P48:" A9I. A@F:, ^H@(@ A9I *@:0>" 2"-
B4F"H\ 1 & L:"( Y606, 2"&,DT4& H,< F"<Z< B,D,FZ:84 *">>ZN. A,D,* B@&H@D>@6 B,D,-
FZ:8@6 *">>ZN A9I *@:0>" B@*@0*"H\ JFH">@&8J L:"(" I606 & 1.
="R":\>Z6 "*D,F &Z$D">>ZN *">>ZN F@*,D04HFb & D,(4FHD, RH051, " 8@:4R,FH&@ B,-
D,FZ:",<ZN $"6H@& (*:4>" 2"B4F4) - & D,(4FHD, RH052. =@<,D &>,T>,(@ JFHD@6FH&",
R,D,2 8@H@D@, B,D,FZ:"`HFb *">>Z,, 2"*",HFb & D,(4FHD, RH053.

I607: % B"<bH\ B@FHJB4:4 *">>Z,
A9I @H8DZ&",H &N@*>@6 8">": JFH">@&8@6 L:"(" Y605 & 1. +F:4 @H >"R":\>@(@ "*D,F",
2"*">>@(@ & D,(4FHD, RH054, QAI 2"(J24:@ & @$:"FH\ B"<bH4 (F010, ..., F499) &F, $"6HZ,
8@:4R,FH&" 8@H@DZN J8"2">@ & D,(4FHD, RH055, H@ @>@ JFH">@&4H L:"( I607 & 1 & H,R,-
>4, 1 P48:" A9I. +F:4 A9I @$D"$@H":" *">>Z,, 8@H@DZ, QAI B,D,*":@ A9I, H@ @>"
JFH">@&4H L:"( Y607 & 1 & H,R,>4, 1 P48:" A9I. A@* *,6FH&4,< ^H@(@ QAI 2"B4FZ&"-
,H 0 & L:"( I607. ]H@ @2>"R",H, RH@ &Z$D">>"b @$:"FH\ B"<bH4 F>@&" <@0,H $ZH\ B,D,-
B4F">".
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I610  1"BD@F >" B,D,<,V,>4, B@ 1-@6 @F4 
I611  1"BD@F >" B,D,<,V,>4, B@ 2-@6 @F4
I612  1"BD@F >" B,D,<,V,>4, B@ 3-,6 @F4
I613  1"BD@F >" B,D,<,V,>4, B@ 4-@6 @F4
I614  1"BD@F >" B,D,<,V,>4, B@ 5-@6 @F4
I615  1"BD@F >" B,D,<,V,>4, B@ 6-@6 @F4
I616  1"BD@F >" B,D,<,V,>4, B@ 7-@6 @F4
I617  1"BD@F >" B,D,<,V,>4, B@ 8-@6 @F4

I610, ..., I617: 1"BD@F >" B,D,<,V,>4, B@ 1-@6, ..., 8-@6 @F4
A,D,* H,<, RH@ & *">>@< P48:, D"FR,H" HD",8H@D44 4>H,DB@:bH@D &Z*",H 8@<">*J B,-
D,<,V,>4b B@ 8"8@6-:4$@ @F4, @> 2"BD"T4&",H D"2D,T,>4, >" B,D,<,V,>4, B@ F@@H-
&,HFH&J`V,6 @F4. ?> @H8:"*Z&",H &Z*"RJ 8@<">*Z >" B,D,<,V,>4, *@ H,N B@D, B@8"
A9I >, D"2D,T",H 8@<">*J >" B,D,<,V,>4, >" 0-@< JD@&>, R,D,2 F@@H&,HFH&J`V4,
L:"(4 Y610, ..., Y617.
]H4 L:"(4, >"BD4<,D, <@(JH 4FB@:\2@&"H\Fb *:b <,N">4R,F8@(@ 8D,B:,>4b @F,6, 4:4
0, ,F:4 >,F8@:\8@ @F,6 BD4&@*bHFb & *&40,>4, @*>4< *&4("H,:,< - *:b &8:`R,>4b
<JLHZ FP,B:,>4b @F,6. +F:4 >, HD,$J,HFb 4N 4FB@:\2@&">4,, H@ BD4 4>4P44D@&">44
L:"(4 Y610, ..., Y617 BD4>4<"`H F@FH@b>4, 0 (D"2D,T,>4, >" B,D,<,V,>4b,) 4 H"84<
@$D"2@< 4>H,DB@:bH@D $J*,H >,BD,DZ&>@ D"$@H"H\. A@F:, F>bH4b L:"(" 2"BD@F" >"
B,D,<,V,>4,, B,D,* 8D,B:,>4,< @F4 4:4 B,D,8:`R,>4,< <JLHZ FP,B:,>4b >,@$N@-
*4<@ B@*@0*"H\ BD4N@*" *">>@6 @F4 & B@24P4`. (E<@HD4 L:"(4 I560, ..., I567.)
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?) 
I620  A,D,<,V,>4, B@ 1-@6 @F4 $ZFHDZ< N@*@< 
I621  A,D,<,V,>4, B@ 2-@6 @F4 $ZFHDZ< N@*@< 
I622  A,D,<,V,>4, B@ 3-,6 @F4 $ZFHDZ< N@*@< 
I623  A,D,<,V,>4, B@ 4-@6 @F4 $ZFHDZ< N@*@< 
I624  A,D,<,V,>4, B@ 5-@6 @F4 $ZFHDZ< N@*@< 
I625  A,D,<,V,>4, B@ 6-@6 @F4 $ZFHDZ< N@*@< 
I626  A,D,<,V,>4, B@ 7-@6 @F4 $ZFHDZ< N@*@<
I627  A,D,<,V,>4, B@ 8-@6 @F4 $ZFHDZ< N@*@< 

I620, ..., I627: A,D,<,V,>4, B@ 1-@6, ..., 8-@6 @F4 $ZFHDZ< N@*@<
A,D,* H,< 4>H,DB@:bH@D &Z*",H 8@<">*J B,D,<,V,>4b $ZFHDZ< N@*@< (G0, G28, G29,
G30, G53, >"0"H4, 8>@B84 «$ZFHDZ6 N@*»), & *">>@< P48:, D"FR,H" HD",8H@D44 @> &Z-
*",H F4(>": $ZFHD@(@ N@*" B@ F@@H&,HFH&J`V,6 @F4. K:"(4 I620, ..., I627 &F,(*" &Z*"-
`HFb &<,FH, F L:"("<4 I610, ..., I617 «2"BD@F >" B,D,<,V,>4,». 3>H,DB@:bH@D @H8:"-
*Z&",H &Z*"RJ 8@<">*Z *@ H,N B@D, B@8" A9I >, D"2D,T",H 8@<">*J B,D,<,V,>4b
>" 0-@< JD@&>, R,D,2 F@@H&,HFH&J`V4, L:"(4 Y610, ..., Y617.
]H4 L:"(4 <@(JH 4FB@:\2@&"H\Fb >"BD4<,D H@(*", 8@(*" B@ 8"8@6-H@ @F4 HD,$J,HFb
BD4<,>bH\ D"2:4R>Z, <,N">4R,F84, B,D,*"R4 *:b *&40,>46 B@*"R4 4 $ZFHD@(@ N@*".
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I630  
I631  
I632  
I633  
I634  
I635  
I636  
I637  
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S S
RH
RH

Sвспомшп =
Q
P

=
041
040

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I640  G51.2: H@R,>4, <>@(@(J(@:\>48"
I641  G@R,>4, <>@(@(J(@:\>48" & @$D"H>@< >"BD"&:,>44 (Q<0)
I642  
I643  
I644  
I645  
I646  
I647  

I640: G51.2: G@R,>4, <>@(@J(@:\>48"
K:"( JFH">"&:4&",HFb & 1, ,F:4 & BD@(D"<<J 2"B4F">" &ZB@:>b,<"b 8@<">*" G51.2 P_
Q_. ?H>@T,>4, P/Q @BD,*,:b,H @H>@T,>4, R"FH@HZ @$@D@H@& (:"&>@(@ TB4>*,:b (*,-
H":\) 4 &FB@<@("H,:\>@(@ TB4>*,:b (J*"D>Z, D,2PZ). II B,D,*",H 2"BD@(D"<<4D@-
&">>@, 2>"R,>4, P & D,(4FHD, RH040, " & D,(4FHD, RH041 - "$F@:`H>@, 2>"R,>4, 2"BD@-
(D"<<4D@&">>@(@ Q. Q"FH@HJ @$@D@H@& &FB@<"("H,:\>@(@ TB4>*,:b F:,*J,H &ZR4F-
:4H\ >" @F>@&, >40,BD4&,*,>>@6 L@D<J:Z:

AD4 &8:`R,>44 L:"(" I640 A9I *@:0>" D"2@(>"H\ &FB@<@("H,:\>Z6 TB4>*,:\ *@ 2"-
*">>@6 R"FH@HZ @$@D@H@&, " B@H@< R,D,2 L:"( Y655 4:4 Y665 2"BD@F4H\ F4>ND@>42"-
P4` *:b &FB@<@("H,:\>@(@ TB4>*,:b.
7@<">*" G50.2 &Z8:`R",H D,04< H@R,>4b <>@(@J(@:\>48". A@* ,, *,6FH&4,< L:"(
B,D,N@*4H & 0. 1"*"R,6 A9I b&:b,HFb &Z8:`R,>4, F4>ND@>>@(@ N@*" &FB@<@("H,:\>@-
(@ TB4>*,:b, " B@H@< - @FH">@& &FB@<@("H,:\>@(@ TB4>*,:b.

I641: G@R,>4, <>@(@J(@:\>48" & @$D"H>@< >"BD"&:,>44 (Q<0)
="BD"&:,>4, &D"V,>4b &FB@<@("H,:\>@(@ TB4>*,:b @BD,*,:b,HFb 2>"8@< "*D,F" Q
& 8"*D, G51.2 P_ Q _. +F:4 2"B4F">>@, B@ "*D,FJ Q R4F:@ @HD4P"H,:\>@,, H@ L:"( I641
B,D,N@*4H & 1. 1"*"R,6 A9I b&:b,HFb H@, RH@$Z B,D,* F4>ND@>42"P4,6, & 2"&4F4<@FH4
@H F@FH@b>4b L:"(". D"2@(>"H\ &FB@<@("H,:\>Z6 TB4>*,:\ & >"BD"&:,>44 &D"V,>4b
(:"&>@(@ TB4>*,:b 4:4 & BD@H4&@B@:@0>@< >"BD"&:,>44, " B@H@< F B@<@V\` L:"("
Y656 4:4 Y666 2"BD@F4H\ F4>ND@>42"P4` @H II & H,< 0, 4:4 & BD@H4&@B@:@0>@< >"-
BD"&:,>44.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)

I650  1"8@>R4:Fb B@*X,</FB"* $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>-
*,:b

I651  A@24P4@>>Z6 8@>HJD 2"<8>JH, @D4,>H"P4b 2"8@>R4:"F\ >" 1-@<
(:"&>@< TB4>*,:,

I652  1-Z6 (:"&>Z6 TB>*,:\ & B@24P44
I653  E@FH@b>4, G96 "8H4&>@(@ (:"&>@(@ TB4>*,:b
I654  E@FH@b>4, G25 "8H4&>@(@ (:"&>@(@ TB4>*,:b
I655  7@:,$">4, R"FH@HZ @$@D@H@& "8H4&>@(@ (:"&>@(@ TB4>*,:b
I656  =" 1-@< (:"&>@< TB4>*,:, n=nS

I657  =" 1-@< (:"&>@< TB4>*,:, n=0

I650: 1"8@>R4:Fb B@*X,</FB"* $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b
II &Z*",H @BD,*,:,>>Z6 B"D"<,HD"<4 $"2@&Z6 F4(>": 1-(@ (:"&>@(@ TB4>*,:b *:b
(:"&>@(@ BD4&@*" :4>,6>Z< B@*X,<@< (5041 S1 ACCT) 4 FB"*@< (5061 S1 DECT). +F-
:4 $"2@&Z6 F4(>": J0, >, <,>b,HFb, H@ QAI JFH">"&:4&",H ^H@H L:"( & 1. ?H <@<,>H"
BD4N@*" ^H@(@ F4(>":" <@0>@ >"R"H\ B"J2J *:b @04*">4b F4(>":" «(:"&>Z6 BD4&@*
*@FH4( R"FH@HZ @$@D@H@&». G"8 8"8 II @FJV,FH&:b,H B@*X,< 4 FB"* $"2@&@(@ F4(>":"
& 8"0*Z, 20 <F, L:"( B,D,N@*4H & 0 & P48:, A9I, B@F:,*J`V,< 2" 8@<">*@6 &Z*"R4
$"2@&@(@ F4(>":".

I651: A@24P4@>>Z6 8@>HJD 2"<8>JH, @D4,>H"P4b 2"8@>R4:"F\ >" 1-@< (:"&>@< TB4>-
*,:,

+F:4 (:"&>Z6 BD4&@* *@BJF8",H B@24P4@>4D@&">4,, H@ @D4,>H"P4` (:"&>@(@ TB4>*,-
:b <@0>@ 2"BD@F4H\ @H QAI B@FD,*FH&@< &8:`R,>4b L:"(" Y651 (U651). +F:4 @D4,>-
H"P4b 2"8@>R4:"F\ ((:"&>Z6 TB4>*,:\ FH@4H J >J:,&@(@ 4<BJ:\F" *"HR48"), H@ QAI
B@*H&,D0*",H ^H@ &8:`R,>4,< &N@*>@(@ L:"(" I651.

I652: 1-Z6 (:"&>Z6 TB>*,:\ & B@24P44
+F:4 (:"&>Z6 TB4>*,:\ LJ>8P4@>4DJ,H 8"8 @F\, H@ ,FH\ B@24P4@>>Z6 8@>HJD 2"<-
8>JH (I651=1), H@ L:"( I652 4>L@D<4DJ,H @$ @HFH"&">44 (:"&>@(@ TB4>*,:b &>JHD4 *4-
"B"2@>", J8"2">>@(@ B"D"<,HD@< 4269 INPOSS1. ?D4,>H"P4b 2"8@>R4:"F\ H@(*", 8@(*"
>"FHJB4:@ JF:@&4, (I651AI652). O,:,F@@$D"2>@ >,BD,<,>>@ BD@&,D4H\ ^H@H L:"(, ,F:4
B"D"<,HD 7169 REFSHIFTS1 >, D"&>@ 0, H@ ,FH\ (:"&>Z6 TB4>*,:\ @FH">@&4:Fb >" >,-
>J:,&@< 4<BJ:\F,, " @> F<,V,> B@ @H>@T,>4` 8 >,<J. K:"( I651 B,D,N@*4H & 1, ,F:4
4>H,DB@:bH@D @HD"$@H": F<,V,>4,, 4 F@FH@b>4, 1 L:"(" I652 B@8"2Z&",H, RH@ BD,8D"-
H4:@F\ @HFH"&">4, 42<,D4H,:\>@6 F4FH,<Z.

I653: E@FH@b>4, G96 "8H4&>@(@ (:"&>@(@ TB4>*,:b
+F:4 >" 1-@< (:"&>@< TB4>*,:, 8@<">*@6 G96 &8:`R,> D"FR,H B@FH@b>>@6 F8@D@FH4
D,2">4b, H@ ^H@H L:"( BD4>4<",H F@FH@b>4, 1. % F@FH@b>44 G97 (F@FH@b>4, D"FR,H" B@-
FH@b>>@6 F8@D@FH4 D,2">4b &Z8:`R,>@) 2>"R,>4, L:"(" 0. % F@FH@b>44 G96 F@*,D04-
<@, D,(4FHD" RH012 (R"FH@H" @$@D@H@& (:"&>@(@ TB4>*,:b, D"FFR4H">>"b *:b H,8JV,6
B@24P44) "&H@D@< A9I *@:0>@ $ZH\ F8@B4D@&">@ & D,(4FHD RH060 4:4 RH065 (R"FH@-
HZ @$@D@H@& 1-(@ 4:4 2-(@ (:"&>@(@ TB4>*,:b), *:b H@(@ RH@$Z BD4 &Z*"R, $"2@&@(@
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F4(>":" H"80, $Z:" *,6FH&4H,:\>@6 R"FH@H" @$@D@H@&, @H>@FbV"bFb 8 B@FH@b>>@6
F8@D@FH4 D,2">4b.

I654: E@FH@b>4, G25 "8H4&>@(@ (:"&>@(@ TB4>*,:b
+F:4 & BD@(D"<<, *,H":4 8@<">*@6 G25 $Z:@ &Z8:`R,>@ >"$:`*,>4, 2" 8@:,$">4,<
(L:J8HJ"P4,6) R"FH@HZ @$@D@H@& (:"&>@(@ TB4>*,:b, H@ ^H@H L:"( B,D,N@*4H & 1. AD4
^H@< 2>"R,>4, L:"(" I655 &F,(*" 0 (>,H L:J8HJ"P44), >,2"&4F4<@ @H 8@:,$">4b R"FH@-
HZ @$@D@H@& (:"&>@(@ TB4>*,:b. A@F:, &8:`R,>4b 2>"R,>4, ^H@(@ L:"(" &F,(*" 0. %
F@FH@b>44 0 L:"(" Y660 >"$:`*,>4, 2" L:J8HJ"P4,6 &,*,HFb @BD@F@< *"HR48" 1-(@
(:"&>@(@ TB4>*,:b, " & F@FH@b>44 1 L:"(" Y660 - @BD@F@< *"HR48" 2-(@ (:"&>@(@
TB4>*,:b.

I655: 7@:,$">4, R"FH@HZ @$@D@H@& "8H4&>@(@ (:"&>@(@ TB4>*,:b
% F@FH@b>44 0 L:"(" I654, ,F:4 >" (:"&>Z6 TB4>*,:\ F<@>H4D@&"> *"HR48, H@ QAI 42-
<,Db,H 8@:,$">4, R"FH@HZ @$@D@H@& (:"&>@(@ TB4>*,:b. +F:4 &Z$D"> 1-Z6 (:"&>Z6
TB4>*,:\ (Y660=0), H@(*" 42<,D,>4, &,*,HFb >" @F>@&, 2>"R,>46, JFH">@&:,>>ZN &
B"D"<,HD"N 5001 TIME, 5002 SCERR, 5003 FLUCT% 4 5004 FLUCTW, " ,F:4 &Z$D">
2-@6 (:"&>Z6 TB4>*,:\ (Y660=1), H@(*" >" @F>@&, B"D"<,HD@& 5441 TIME2, 5442
SCERR2, 5443 FLUCT%2 4 5444 FLUCTW2. +F:4 R"FH@H" @$@D@H@& 8@:,$",HFb, H@
L:"( B,D,N@*4H & 1.

I656: =" 1-@< (:"&>@< TB4>*,:, n=nS
+F:4 >" (:"&>Z6 TB4>*,:\ F<@>H4D@&"> *"HR48, H@ QAI B,D,&@*4H L:"( I656 & 1 8@(-
*" (:"&>Z6 TB4>*,:\ *@FH4( 2"BD@(D"<<4D@&">>@6 R"FH@HZ @$@D@H@&. K:"( I656 B,-
D,8:`R",HFb >" @F>@&, 2>"R,>46, JFH">@&:,>>ZN & B"D"<,HD"N 5005 N% 4 5006 NW.

I657: =" 1-@< (:"&>@< TB4>*,:, n=0
+F:4 >" (:"&>Z6 TB4>*,:\ F<@>H4D@&"> *"HR48, H@ QAI B,D,&@*4H L:"( I657 & 1 8@(-
*" R"FH@H" @$@D@H@& <,>\T, 2>"R,>4b, JFH">@&:,>>@(@ & B"D"<,HD, 5007 N0.

 L%>4<">4,!
=,2"&4F4<@ @H F@FH@b>4b L:"(" Y654, H@ ,FH\ @H H@(@, RH@ $"2@&Z6 F4(>": &Z*",HFb
42 D,(4FHD" RH060 4:4 D,(4FHD" RH061, L:"(4 I656 n=nS 4 I657 n=0 LJ8P4@>4DJ`H &
@$@4N F:JR"bN.
% F@FH@b>44 @FH">@&" (:"&>@(@ TB4>*,:b: 

I656=1 4 I657=1



2.2.1 K:"(4 F&b24 QAI-A9I (&N@*>Z, L:"(4)

55

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)

I660  1"8@>R4:Fb B@*X,</FB"* $"2@&@(@ F4(>":" 2-(@ (:"&>@(@ TB4>-
*,:b 

I661  A@24P4@>>Z6 8@>HJD 2"<8>JH, @D4,>H"P4b 2"8@>R4:"F\ >" 2-@<
(:"&>@< TB4>*,:,

I662  2-@6 (:"&>Z6 TB>*,:\ & B@24P44
I663  1-Z6 (:"&>Z6 TB4>*,:\ F4>ND@>>@ &D"V",HFb F@ 2-Z<
I664  2-@6 (:"&>Z6 TB4>*,:\ F4>ND@>>@ &D"V",HFb F 1-Z<
I665
I666  =" 2-@< (:"&>@< TB4>*,:, n=nS

I667  =" 2-@< (:"&>@< TB4>*,:, n=0

I660: 1"8@>R4:Fb B@*X,</FB"* $"2@&@(@ F4(>":" 2-(@ (:"&>@(@ TB4>*,:b
II &Z*",H $"2@&Z6 F4(>": 2-(@ (:"&>@(@ TB4>*,:b *:b (:"&>@(@ BD4&@*" :4>,6>Z<
B@*X,<@< 4 FB"*@<, @BD,*,:,>>Z<4 F B@<@V\` B"D"<,HD@& 5081 S2 ACCT 4 F@@H-
&,HFH&,>>@ 5101 S2 DECT. +F:4 $"2@&Z6 F4(>": J0, >, <,>b,HFb, H@ QAI JFH">"&:4-
&",H ^H@H L:"( & 1. ?H <@<,>H" BD4N@*" ^H@(@ F4(>":" <@0>@ >"R"H\ B"J2J *:b @04*"-
>4b F4(>":" «(:"&>Z6 BD4&@* *@FH4( R"FH@HZ @$@D@H@(». G"8 8"8 II @FJV,FH&:b,H B@-
*X,< 4 FB"* $"2@&@(@ F4(>":" & 8"0*Z, 20 <F, L:"( B,D,N@*4H & 0 & P48:, A9I, B@F:,-
*J`V,< 2" 8@<">*@6 &Z*"R4 $"2@&@(@ F4(>":"

I661: A@24P4@>>Z6 8@>HJD 2"<8>JH, @D4,>H"P4b 2"8@>R4:"F\ >" 2-@< (:"&>@< TB4>-
*,:,

+F:4 (:"&>Z6 BD4&@* *@BJF8",H B@24P4@>4D@&">4,, H@ @D4,>H"P4` (:"&>@(@ TB4>*,-
:b <@0>@ 2"BD"T4&"H\ @H QAI B@FD,*FH&@< &8:`R,>4b L:"(" Y661 (U661). +F:4 @D4-
,>H"P4b 2"8@>R4:"F\ ((:"&>Z6 TB4>*,:\ FH@4H J >J:,&@(@ 4<BJ:\F" *"HR48"), H@ QAI
B@*H&,D0*",H ^H@ &8:`R,>4,< &N@*>@(@ L:"(" I661.

I662: 2-@6 (:"&>Z6 TB4>*,:\ & B@24P44
+F:4 (:"&>Z6 TB4>*,:\ LJ>8P4@>4DJ,H 8"8 @F\, H@ ,FH\ B@24P4@>>Z6 8@>HJD 2"<-
8>JH (I661=1), H@ L:"( I662 4>L@D<4DJ,H @$ @HFH"&">44 (:"&>@(@ TB4>*,:b &>JHD4 *4-
"B"2@>", J8"2">>@(@ B"D"<,HD@< 4270 INPOSS2. ?D4,>H"P4b 2"8@>R4:"F\ H@(*", 8@(*"
>"FHJB4:@ JF:@&4, (I661AI662). O,:,F@@$D"2>@ >,BD,<,>>@ BD@&,D4H\ ^H@H L:"(, ,F:4
B"D"<,HD 7170 REFSHIFTS2 >, D"&>@ 0, H@ ,FH\ (:"&>Z6 TB4>*,:\ @FH">@&4:Fb >" >,-
>J:,&@< 4<BJ:\F,, " @> F<,V,> B@ @H>@T,>4` 8 >,<J. K:"( I661 B,D,N@*4H & 1, ,F:4
4>H,DB@:bH@D @HD"$@H": F<,V,>4,, 4 F@FH@b>4, 1 L:"(" I662 B@8"2Z&",H, RH@ BD,8D"-
H4:@F\ @HFH"&">4, 42<,D4H,:\>@6 F4FH,<Z.

I663: 1-Z6 (:"&>Z6 TB4>*,:\ F4>ND@>>@ &D"V",HFb F@ 2-Z<
%8:`R,>4,< L:"(" Y655 A9I F4(>":424DJ,H *:b QAI, RH@ 1-Z6 (:"&>Z6 TB4>*,:\
*@:0,> $ZH\ F4>ND@>424D@&"> F@ 2-Z<. +F:4 D"2>4P" <,0*J >J:,&Z<4 4<BJ:\F"<4
*&JN (:"&>ZN TB4*,:,6 &N@*4H & @8D,F>@FH\ 2>"R,>4b F D"*4JF@< 4269 INPOSS1, 2"-
*">>@(@ & B"D"<,HD, 5402 SPSHIFT1, H@ QAI B,D,&@*4H L:"( I663 & 1. ]H@ 4>L@D<4DJ-
,H A9I @ 2"&,DT,>44 F4>ND@>42"P44.
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I664: 2-@6 (:"&>Z6 TB4>*,:\ F4>ND@>>@ &D"V",HFb F 1-Z<
%8:`R,>4,< L:"(" Y665 A9I F4(>":424DJ,H *:b QAI, RH@ 2-@6 (:"&>Z6 TB4>*,:\
*@:0,> $ZH\ F4>ND@>424D@&"> F 1-Z<. +F:4 D"2>4P" <,0*J >J:,&Z<4 4<BJ:\F"<4
*&JN (:"&>ZN TB4*,:,6 &N@*4H & @8D,F>@FH\ 2>"R,>4b F D"*4JF@< 4270 INPOSS2, 2"-
*">>@(@ & B"D"<,HD, 5422 SPSHIFT2, H@ QAI B,D,&@*4H L:"( I664 & 1. ]H@ 4>L@D<4DJ-
,H A9I @ 2"&,DT,>44 F4>ND@>42"P44.

I666: =" 2-@< (:"&>@< TB4>*,:, n=nS
+F:4 >" (:"&>Z6 TB4>*,:\ F<@>H4D@&"> *"HR48, H@ QAI B,D,&@*4H L:"( I666 & 1 8@(-
*" (:"&>Z6 TB4>*,:\ *@FH4( 2"BD@(D"<<4D@&">>@6 R"FH@HZ @$@D@H@&. K:"( I666 B,-
D,8:`R",HFb >" @F>@&, 2>"R,>46, JFH">@&:,>>ZN & B"D"<,HD"N 5445 N%2 4 5446 NW2.

I667: =" 2-@< (:"&>@< TB4>*,:, n=0
+F:4 >" (:"&>Z6 TB4>*,:\ F<@>H4D@&"> *"HR48, H@ QAI B,D,&@*4H L:"( I667 & 1 8@(-
*" R"FH@H" @$@D@H@& <,>\T, 2>"R,>4b, JFH">@&:,>>@(@ & B"D"<,HD, 5447 N02.

 L%>4<">4,!
=,2"&4F4<@ @H F@FH@b>4b L:"(" Y664, H@ ,FH\ @H H@(@, RH@ $"2@&Z6 F4(>": &Z*",HFb
42 D,(4FHD" RH065 4:4 D,(4FHD" RH066, L:"(4 I656 n=nS 4 I667 n=0 LJ8P4@>4DJ`H &
@$@4N F:JR"bN.
% F@FH@b>44 @FH">@&" (:"&>@(@ TB4>*,:b:

I666=1 4 I667=1
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)

I670  1"8@>R4:Fb B@*X,</FB"* $"2@&@(@ F4(>":" >" 1-@< ">":@(@&@<
&ZN@*,

I671  

I672  1"8@>R4:Fb B@*X,</FB"* $"2@&@(@ F4(>":" >" 2-@< ">":@(@&@<
&ZN@*,

I673  
I674  
I675  7@* 8"R">4b (G81.1, G80)
I676  3*.H 8"R">4,
I677  7"R"`V"bFb @F\ & H@R8, R

I670, I672: 1"8@>R4:Fb B@*X,</FB"* $"2@&@(@ F4(>":" >" 1-@<, 2-@< ">":@(@&@< &ZN@*,
II &Z*",H $"2@&Z6 F4(>": *:b 1-(@, 2-(@ ">":@(@&@(@ &ZN@*" :4>,6>Z< B@*X,<@< 4
FB"*@<, @BD,*,:,>>Z<4 F B@<@V\` B"D"<,HD@& 0124 A1 ACC, 0144 A2 ACC 4 F@@H-
&,HFH&,>>@ 0125 A1 DCC, 0145 A2 DCC. +F:4 $"2@&Z6 F4(>": J0, >, <,>b,HFb, QAI
B,D,&@*4H ^H@H L:"( & 1. G"8 8"8 II @FJV,FH&:b,H B@*X,< 4 FB"* $"2@&@(@ F4(>":" &
8"0*Z, 20 <F, L:"( B,D,N@*4H & 0 & P48:, A9I, B@F:,*J`V,< 2" 8@<">*@6 &Z*"R4
$"2@&@(@ F4(>":".

I675: 7@* 8"R">4b (G81.1, G80)
+F:4 & N@*, 4FB@:>,>4b BD@(D"<<Z NC >"$,04H >" D,(4FHD G81.1, &8:`R4H D,(4FHD
I532 4 2"B4T,H D,(4FHD I675 & 1. 7"R">4, >"R4>",HFb H@(*", 8@(*" PLC &8:`R4H D,-
(4FHD Y675. A@* *,6FH&4,< 8@<">*Z G80 &8:`R",HFb D,(4FHD I532 4 &Z8:`R",H D,-
(4FHD I675, >" ^H@ PLC @H&,R",H &Z8:`R,>4,< D,(4FHD" Y675.

I676: 3*.H 8"R">4,
+F:4 PLC &8:`R4H D,(4FHD Y675 & 1, *@:0,> *@0*"H\Fb, RH@$Z NC 2"B4F": D,(4FHD
I676 & 1. ]H@H D,(4FHD B@8"2Z&",H *:b PLC, RH@ <@0,H &8:`R4H\ F4(>": '?G?% 4 BD@-
(D"<<" <@0,H BD@*@:0"H\Fb *":\T,.

I677: 7"R"`V"bFb @F\ & H@R8, R
NC &8:`R4H D,(4FHD 1, ,F:4 8"R"`V"bFb @F\ >"N@*4HFb & H@R8, R. +F:4 PLC &Z8:`-
R4H D,(4FHD Y675, 8"R"`V"bFb @F\ $J*,H B@F:">" F NC F >40>,6 <.DH&@6 H@R84 & H@R-
8J R, &8:`R4H D,(4FHD I677 4 @FH">@&4HFb. ?$ ^H@< *"FH F4(>": *:b PLC, RH@ BD@P,FF
2"8@>R,> 4 <@0,H &8:`R4H\ F4(>": '?G?%.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I680  
I681  
I682  
I683  
I684
I685  
I686  
I687  
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I690  
I691  
I692  
I693  
I694
I695  
I696  
I697  
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I700  1-@, 4>*,8F4D@&">>@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I701  2-@, 4>*,8F4D@&">>@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I702  3-\, 4>*,8F4D@&">>@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I703  4-@, 4>*,8F4D@&">>@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I704  5-@, 4>*,8F4D@&">>@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I705  6-@, 4>*,8F4D@&">>@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I706  7-@, 4>*,8F4D@&">>@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I707  7-@, 4>*,8F4D@&">>@, F@@$V,>4, >" ^8D">, ("8H4&>@,)

I700, ..., I707: 1-@,, ..., 8-@, 4>*,8F4D@&">>@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
=" ^8D">, @H@$D"0"`V46 F@@$V,>4b @B,D"H@DJ, F B@<@V\` L:"(@& Y700, ..., Y707
<@0>@ &Z&@*4H\ 8 D"2:4R>ZN, 4>*,8F4D@&">>ZN B@ F@*,D04<@<J D,(4FHD@& RH090,
..., RH097 F@@$V,>46 @B,D"H@DJ. 32 >, $@:,, R,< 8 F@@$V,>46 "8H4&>Z< b&:b,HFb
H@:\8@ 1, BD4R,< H@, 8@H@D@, @H@$D"0,>@ &@ 2-@< Db*J ^8D">". ():b RH,>4b "8H4&>@(@
F@@$V,>4b >, HD,$J,HFb &Z2&"H\ ^8D">, F@*,D0"V46 F@@$V,>4b @B,D"H@DJ.)
% F@@H&,HFH&44 F ^H4<, 42 L:"(@& I700, ..., I707 &F,(*" H@:\8@ @*4> >"N@*4HFb & F@FH@b-
>44 3EG3==?. !&H@D A9I *@:0,> @BD,*,:4H\ JF:@&4, @R4FH84 F@@$V,>4b @B,D"H@-
DJ.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I710  1-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I711  2-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I712  3-\, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I713  4-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I714  5-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I715  6-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I716  7-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I717  8-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)

...................................................................................................................................................

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I790  65-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I791  66-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I792  67-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I793  68-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I794  69-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I795  70-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I796  71-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I797  72-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I800  73-\, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I801  74-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I802  75-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I803  76-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I804  77-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I805  78-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I806  79-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I807  80-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)

................................................................................................................................................
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I890  145-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I891  146-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I892  147-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I893  148-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I894  149-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I895  150-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I896  151-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
I897  152-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)

I710, ..., I897: 1-@,, ..., 152-@, F@@$V,>4, >" ^8D">, ("8H4&>@,)
=" ^8D">, @H@$D"0"`V46 F@@$V,>4b @B,D"H@DJ, F B@<@V\` L:"(@& Y710, ..., Y897
<@0>@ &Z&@*4H\ 152 D"2:4R>Z, F@@$V,>4b @B,D"H@DJ. 32 >, $@:,, R,< 152 F@@$V,-
>46 "8H4&>Z< b&:b,HFb H@:\8@ 1, BD4R,< H@, 8@H@D@, @H@$D"0,>@ &@ 2-@< Db*J ^8D">".
():b RH,>4b "8H4&>@(@ F@@$V,>4b >, HD,$J,HFb &Z2&"H\ ^8D">, F@*,D0"V46 F@@$V,-
>4b @B,D"H@DJ.)
% F@@H&,HFH&44 F ^H4<, 42 L:"(@& I710, ..., I897 &F,(*" H@:\8@ @*4> >"N@*4HFb & F@FH@b-
>44 3EG3==?. !&H@D A9I *@:0,> @BD,*,:4H\ JF:@&4, @R4FH84 F@@$V,>4b @B,D"H@-
DJ. ):b @R4FH84 F@@$V,>4b <@0,H 4FB@:\2@&"H\Fb 4 8>@B8" C+E+G, B@FD,*FH&@< 4F-
B@:\2@&">4b &N@*>@(@ L:"(" I477.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I900  3>H,DB@:bH@D @FH">@&:,> B@ 1-@6 @F4
I901  3>H,DB@:bH@D 2"8@>R4: B@ 1-@6 @F4
I902
I903  A@ 1-@6 @F4 4<,,HFb H@R8" @$>J:,>4b
I904
I905
I906
I907 AD4&@* 1-@6 @F4 (@H@& 8 D"$@H,

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I910  3>H,DB@:bH@D @FH">@&:,> B@ 2-@6 @F4
I911  3>H,DB@:bH@D 2"8@>R4: B@ 2-@6 @F4
I912
I913  A@ 2-@6 @F4 4<,,HFb H@R8" @$>J:,>4b
I914
I915
I916
I917 AD4&@* 2-@6 @F4 (@H@& 8 D"$@H,

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I920  3>H,DB@:bH@D @FH">@&:,> B@ 3-,6 @F4
I921  3>H,DB@:bH@D 2"8@>R4: B@ 3-,6 @F4
I922
I923  A@ 3-,6 @F4 4<,,HFb H@R8" @$>J:,>4b
I924
I925
I926
I927 AD4&@* 3-,6 @F4 (@H@& 8 D"$@H,
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I930  3>H,DB@:bH@D @FH">@&:,> B@ 4-@6 @F4
I931  3>H,DB@:bH@D 2"8@>R4: B@ 4-@6 @F4
I932
I933  A@ 4-@6 @F4 4<,,HFb H@R8" @$>J:,>4b
I934
I935
I936
I937 AD4&@* 4-@6 @F4 (@H@& 8 D"$@H,

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I940  3>H,DB@:bH@D @FH">@&:,> B@ 5-@6 @F4
I941  3>H,DB@:bH@D 2"8@>R4: B@ 5-@6 @F4
I942
I943  A@ 5-@6 @F4 4<,,HFb H@R8" @$>J:,>4b
I944
I945
I946
I947 AD4&@* 5-@6 @F4 (@H@& 8 D"$@H,

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I950  3>H,DB@:bH@D @FH">@&:,> B@ 6-@6 @F4
I951  3>H,DB@:bH@D 2"8@>R4: B@ 6-@6 @F4
I952
I953  A@ 6-@6 @F4 4<,,HFb H@R8" @$>J:,>4b
I954
I955
I956
I957 AD4&@* 6-@6 @F4 (@H@& 8 D"$@H,
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I960  3>H,DB@:bH@D @FH">@&:,> B@ 7-@6 @F4
I961  3>H,DB@:bH@D 2"8@>R4: B@ 7-@6 @F4
I962
I963  A@ 7-@6 @F4 4<,,HFb H@R8" @$>J:,>4b
I964
I965
I966
I967 AD4&@* 7-@6 @F4 (@H@& 8 D"$@H,

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I970  3>H,DB@:bH@D @FH">@&:,> B@ 8-@6 @F4
I971  3>H,DB@:bH@D 2"8@>R4: B@ 8-@6 @F4
I972
I973  A@ 8-@6 @F4 4<,,HFb H@R8" @$>J:,>4b
I974
I975
I976
I977 AD4&@* 8-@6 @F4 (@H@& 8 D"$@H,

L =40,BD4&,*,>>Z, L:"(4 &:4b`H H@:\8@ >" H, @F4, 8@H@DZ, &Z*,:,>Z
L:"("<4 Y630, ..., Y637 *:b 2"BJF8" @H A9I.

I900, I910, ..., I970: 3>H,DB@:bH@D @FH">@&:,> B@ 1-@6, 2-@6, ..., 8-@6 @F4
+F:4 2>"R,>4, L:"("
 =0, H@ 4>H,DB@:bH@D B@ F@@H&,HFH&J`V,6 @F4 >"N@*4HFb & F@FH@b>44 EG!CG
 =1, H@ 4>H,DB@:bH@D B@ F@@H&,HFH&J`V,6 @F4 >"N@*4HFb & F@FH@b>44 ?EG!=?%.
A@* &:4b>4,< D,F,H" L:"( BD4>4<",H 2>"R,>4, 1.
E@FH@b>4, 1 L:"(" (?EG!=?%) ,V, >, @2>"R",H H@, RH@ *">>"b @F\ J0, >,B@*&40>";
*:b ^H@(@ F@@H&,HFH&J`T46 L:"( I560, ..., I567 (1-b, ..., 8-b @F\ & B@24P44) H"80, *@:-
0,> BD4>bH\ F@FH@b>4, 1.

I901, I911, ..., I971: 3>H,DB@:bH@D 2"8@>R4: B@ 1-@6, 2-@6, ..., 8-@6 @F4
+F:4 2>"R,>4, L:"("
 =0, H@ 4>H,DB@:bH@D b&:b,HFb "8H4&>Z< B@ F@@H&,HFH&J`V,6 @F4: @> :4$@ &ZD"$"HZ-

&",H B,D,<,V,>4,, :4$@ @FH">@&:,>, @*>"8@ 4<,,HFb ,V, @FH"H@R>Z6 BJH\
 =1, H@ 4>D,DB@:bH@D 2"8@>R4: B@ F@@H&,HFH&J`V,6 @F4: @> F&@$@*,>.
A@* &:4b>4,< D,F,H" L:"( BD4>4<",H 2>"R,>4, 1.
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 L =40,BD4&,*,>>Z, L:"(4 &:4b`H >" &F, @F4, H"80, 4 >" H,, 8@H@DZ, >, &Z*,:,>Z
L:"("<4 Y630, ..., Y637 *:b 2"BJF8" @H A9I.

I903, I913, ..., I973: A@ 1-@6, 2-@6, ..., 8-@6 @F4 4<,,HFb H@R8" @$>J:,>4b
+F:4 2>"R,>4, L:"("
 =1, H@ B@ F@@H&,HFH&J`V,6 @F4 J0, BD4&b2">" H@R8" @$>J:,>4b.

I907, I917, ..., I977: AD4&@* 1-@6, 2-@6, ..., 8-@6 @F4 (@H@& 8 D"$@H,
+F:4 2>"R,>4, L:"("

=1, H@ P4LD@&@6 BD4&@* >" F@@H&,HFH&J`V,6 @F4 (@H@& 8 D"$@H,.
L %>4<">4,!

]H@H L:"( <@0,H $ZH\ 4FB@:\2@&"> H@:\8@ F BD4<,>,>4,< F,D&@BD4&@*@& H4B"
NCT 4 B:"H P4LD@&@6 42<,D4H,:\>@6 F4FH,<Z H4B" XMU CAN!
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I980
I981
I982
I983
I984
I985
I986
I987 1-Z6 (:"&>Z6 BD4&@* (@H@& 8 D"$@H,

I987: 1-Z6 (:"&>Z6 BD4&@* (@H@& 8 D"$@H,
+F:4 2>"R,>4, L:"("

=1, H@ B,D&Z6 P4LD@&@6 (:"&>Z6 BD4&@* (@H@& 8 D"$@H,.
L %>4<">4,!

]H@H L:"( <@0,H $ZH\ 4FB@:\2@&"> H@:\8@ F BD4<,>,>4,< P4LD@&ZN (:"&>ZN
BD4&@*@& H4B" NCT 4 B:"H P4LD@&@6 42<,D4H,:\>@6 F4FH,<Z H4B" XMU CAN!
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
I990
I991
I992
I993
I994
I995
I996
I997  2-@6 (:"&>Z6 BD4&@* (@H@& 8 D"$@H, 

I997: 2-@6 (:"&>Z6 BD4&@* (@H@& 8 D"$@H,
+F:4 2>"R,>4, L:"("

=1, H@ &H@D@6 P4LD@&@6 (:"&>Z6 BD4&@* (@H@& 8 D"$@H,.
L %>4<">4,!

]H@H L:"( <@0,H $ZH\ 4FB@:\2@&"> H@:\8@ F BD4<,>,>4,< P4LD@&ZN (:"&>ZN
BD4&@*@& H4B" NCT 4 B:"H P4LD@&@6 42<,D4H,:\>@6 F4FH,<Z H4B" XMU CAN!
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2.2.2 K:"(4 F&b24 A9I-QAI (&ZN@*>Z, L:"(4)

7"8 & F:JR", 4>H,DL,6F>ZN &ZN@*@&, >" &ZN@*>Z, L:"(4 <@0>@ FFZ:"H\Fb $J8&@6
Y 4 HD,N2>"R>Z< R4F:@<

Ypqr 
A,D&"b P4LD" *@:0>" $ZH\ 4 4:4 $@:\T,6. )4"B"2@> 2>"R,>46 B,D&@6 P4LDZ:

p=4,5,6,7,8,9
%H@D"b P4LD" (q) <@0,H <,>bH\Fb @H0 *@ 9:

q=0,1,2,3,4,5,6,7,8,9
GD,H\b P4LD" (r) b&:b,HFb &@F\<,D4R>@6, F *4"B"2@>@< 2>"R,>46:

r=0,1,2,3,4,5,6,7

% F:JR", B@F:@&>ZN @B,D"P46 >" &ZN@*>Z, L:"(4 & A9I <@0>@ FFZ:"H\Fb B@FD,*FH-
&@< BD@BJF8" B@F:,*>,6 P4LDZ:

Ypq

=40, B,D,R4F:b`HFb &ZN@*>Z, L:"(4 B@ B@Db*8J 4N >@<,D@&:
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y400  9"<B" «D,04< >"$,(" & H@R8J @$>J:,>4b»
Y401  9"<B" «D,04< <"N@&4R8"»
Y402  9"<B" «D,04< *4F8D,HZ»
Y403  9"<B" «DJR>@6 D,04<»
Y404
Y405  9"<B" «D,04< DJR>@(@ &&@*" *">>ZN»
Y406  9"<B" «"&H@<"H4R,F846 D,04<»
Y407  9"<B" «D,04< D,*"8H@D"»

QAI *@:0>@ $ZH\ 4>L@D<4D@&">@ @ D,04<"N B@FD,*FH&@< >40,B,D,R4F:,>>ZN L:"-
(@&:

Y400: 9"<B" «D,04< >"$,(" & H@R8J @$>J:,>4b»
K:"( F:,*J,H JFH">@&4H\ & 1, ,F:4 &Z$D"> D,40< >"$,(" & H@R8J @$>J:,>4b ?#=I.

Y401: 9"<B" «D,04< <"N@&4R8"»
K:"( F:,*J,H JFH">@&4H\ & 1, ,F:4 &Z$D"> D,04< <"N@&4R8" ;!M.

Y402: 9"<B" «D,04< *4F8D,HZ»
K:"( F:,*J,H JFH">@&4H\ & 1, ,F:4 &Z$D"> D,04< *4F8D,H )3E7.

Y403: 9"<B" «DJR>@6 D,04<»
K:"( F:,*J,H JFH">@&4H\ & 1, ,F:4 &Z$D"> D,04< CIQ=.

Y404: -

Y405: 9"<B" «D,04< DJR>@(@ &&@*" *">>ZN»
K:"( F:,*J,H JFH">@&4H\ & 1, ,F:4 &Z$D"> D,04< C%).

Y406: 9"<B" «"&H@<"H4R,F846 D,04<»
K:"( F:,*J,H JFH">@&4H\ & 1, ,F:4 &Z$D"> D,04< !%G?.

Y407: 9"<B" «D,04< D,*"8H@D"»
K:"( F:,*J,H JFH">@&4H\ & 1, ,F:4 &Z$D"> D,04< C+).

9"<B" D,04<" *@:0>" $ZH\ & F@FH@b>44 1 *@ H,N B@D, B@8" *,6FH&J,H *">>Z6 D,04<.
E&,*,>4b @ B"D"::,:\>@ &8:`R",<ZN D,04<@& F@*,D0"HFb & CJ8@&@*FH&, B@ ^8FB:J"-
H"P44 *">>@(@ II. =" @F>@(@ DJ8@&@*FH&" "&H@D A9I *@:0,> B@2"$@H4H\Fb @ $:@84-
D@&8, D,04<@&, &2"4<>@ 4F8:`R"`V4N *DJ( *DJ(".

II @H@$D"0",H F@FH@b>4, D,04<@& >" @F>@&, L:"(@& Y400, ..., Y407 >" ^8D">>@< 42@$-
D"0,>44 AI9[G ?A+C!G?C!, 4:4 B@F:, &Z$@D" &"D4">H" C+/3;Y 42 <,>` @B,-
D"P46 - >" LJ>8P4@>":\>ZN 8>@B8"N ^8D">>ZN 42@$D"0,>46 AI9[G ?A+C!G?C!,
4 A?13O3a.

+F:4 & II 4FB@:\2J,HFb FH">@R>Z6 BJ:\H H4B" 2, H@ :"<BZ (F&,H@*4@*Z) 8>@B@8 D,-
04<@& H"80, &8:`R"`HFb 4 &Z8:`R"`HFb >" @F>@&, L:"(@& Y400, ..., Y407.
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Y403 Y402 Y401 Y400 Y407 Y406 Y405

 I403  I402  I401  I400  I407  I406  I405

C"2<,V,>4, 8>@B@8 F<,>Z D,04<@& >" FH">@R>@< BJ:\H, H4B" 2
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y410  9"<B" «&Z$@D 1-@6 @F4»
Y411  9"<B" «&Z$@D 2-@6 @F4»
Y412  9"<B" «&Z$@D 3-,6 @F4»
Y413  9"<B" «&Z$@D 4-@6 @F4»
Y414  9"<B" «&Z$@D 5-@6 @F4»
Y415  9"<B" «&Z$@D 6-@6 @F4»
Y416  9"<B" «&Z$@D 7-@6 @F4»
Y417  9"<B" «&Z$@D 8-@6 @F4»

):b B,D,<,V,>4b & DJR>@< D,04<,, & D,04<, *4F8D,HZ 4 <"N@&4R8", 4 H"80, *:b
&Z$@D" @F4 F P,:\` >"$,(" & H@R8J @$>J:,>4b >,@$N@*4<@ B,D,8:`R"H\ F:,*J`V4,
L:"(4.

Y410, ..., Y417: 9"<B" «&Z$@D 1-@6, ..., 8-@6 @F4»
A,D,8:`R,>4, L:"(" & F@FH@b>4, 1 F4(>":424DJ,H @ &Z$@D, 1-@6, ..., 8-@6 @F4.

E&,*,>4b @ B"D"::,:\>@ &Z$4D",<ZN @F,6 F@*,D0"HFb & “CJ8@&@*FH&, B@ ^8FB:J"H"-
P44” *">>@(@ II. +F:4 ^H@ >,@$N@*4<@, "&H@D A9I *@:0,> B@2"$@H4H\Fb @ $:@84D@&-
8, @*>@&D,<,>>@(@ &Z$@D" >,F8@:\84N @F,6.

II @H@$D"0",H &Z$D">>J` @F\ >" @F>@&, L:"(@& Y410, ..., Y417 >" ^8D">>@< 42@$D"-
0,>44 AI9[G ?A+C!G?C!, 4:4 B@F:, &Z$@D" &"D4">H" ?E3 42 <,>` @B,D"P46 -
>" LJ>8P4@>":\>ZN 8>@B8"N ^8D">>ZN 42@$D"0,>46 AI9[G ?A+C!G?C!, 4 A?13-
O3a.
+F:4 & II 4FB@:\2J,HFb FH">@R>Z6 BJ:\H H4B" 2 4 FH">@8 @$:"*",H >, $@:,, R,< 4-<b
@F\b<4, & D,04<"N DJR>@(@ B,D,<,V,>4b 4 *4F8D,HZ >, HD,$J,HFb &Z$@D @F4, H"8 8"8
&FHD@,>>Z, 8>@B84 B,D,<,V,>4b *@FH"H@R>Z *:b 4 @F,6. +F:4 FH">@8 @$:"*",H $@:,,
R,< 4-<b @F\b<4, H@ *:b &Z$@D" 4-@6, 5-@6 4 BD@R4N @F,6 F:,*J,H 4FB@:\2@&"H\ @*>J
42 8 *@B@:>4H,:\>ZN 8>@B@8. AD4 ^H@< >,@$N@*4<@ B"D"::,:\>@ &8:`R"H\ 4:4 &Z-
8:`R"H\ :"<BJ &Z$D">>@6 8>@B84 (Y480, ..., Y487) >" BJ:\H, @B,D"H@D", 4 H"80, F@@H-
&,HFH&J`V4, L:"(4 Y410, ..., Y417 *:b QAI.
% D,04<, <"N@&4R8", ,F:4 FH">@8 @$:"*",H >, $@:,, R,< 4-<b @F\b<4, *:b &Z$@D" @-
F,6 H"80, <@0>@ 4FB@:\2@&"H\ 8>@B84 B,D,<,V,>4b B@ 1-4-,< @Fb<. AD4 ^H@< >"
8>@B8, B,D,<,V,>4b P,:,F@@$D"2>@ &8:`R"H\ :"<BJ (Y450, ..., Y457) @$@4N >"BD"&:,-
>46 (+ 4 –) &Z$D">>@6 @F4 (>"BD4<,D X), 4 B"D"::,:\>@ - F@H&,HFH&J`V46 L:"( (Y450,
..., Y457) *:b II. +F:4 FH">@8 @$:"*",H $@:,, R,< 4-<b @Fb<4, 8>@B84 B,D,<,V,>4b
B@ HD,< @Fb< <@0>@ 4FB@:\2@&"H\ &ZT,@B4F">>Z< @$D"2@<, " &Z$@D *":\>,6T4N
@F,6 <@0,H @FJV,FH&:bH\Fb >" @F>@&, F8"2">>ZN *:b D,04<" DJR>@(@ B,D,<,V,>4b
4 *4F8D,HZ.
+F:4 <"N@&4R@8 @$@DJ*@&"> B@ @Fb< (*:b H@8"D>ZN FH">8@& >" @F4 X 4 Z, *:b LD,2,D-
>ZN FH">8@& >" @F4 X, Y 4 Z), <"N@&4R@8 X, Y, 4:4 Z $J*,H *,6FH&4H,:,> H@:\8@ H@(*",
,F:4 &F, D,(4FHDZ &Z$@D" @F,6 $J*,H 0. +F:4 :`$@6 42 >4N &8:`R.>, H@(*" *,6FH&4H,-
:,> $J*,H H@:\8@ <"N@&4R@8, BD4<,>4< *:b &F,N @F,6 "@$V46" <"N@&4R@8
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y420  9"<B" «1 4>8D,<,>H»
Y421  9"<B" «10 4>8D,<,>H@&»
Y422  9"<B" «100 4>8D,<,>H@&»
Y423  9"<B" «1000 4>8D,<,>H@&»
Y424
Y425
Y426  9"<B" LJ>8P4@>":\>@6 8>@B84 «!&H@<"H4R,F8"b BD4&b28"»
Y427  9"<B" «$ZFHDZ6 N@*»

E@FH@>4b B,D,8:`R"H,:,6 T"(" 4FB@:\2J`HFb & D,04<"N *4F8D,HZ ()3E7) 4 <"N@-
&4R8" (;!M).

Y420: 9"<B" «1 4>8D,<,>H»
K:"( F4(>":424DJ,H @ &Z$@D, T"(" & 1 4>8D,<,>H.

Y421: 9"<B" «10 4>8D,<,>H@&»
K:"( F4(>":424DJ,H @ &Z$@D, T"(" & 10 4>8D,<,>H@&.

Y422: 9"<B" «100 4>8D,<,>H@&»
K:"( F4(>":424DJ,H @ &Z$@D, T"(" & 100 4>8D,<,>H@&.

Y423: 9"<B" «1000 4>8D,<,>H@&»
K:"( F4(>":424DJ,H @ &Z$@D, T"(" & 1000 4>8D,<,>H@&.

%F,(*" <@0,H $ZH\ &Z$D">" H@:\8@ @*>" &,:4R4>" T"(", @ R,< "&H@D A9I *@:0,> B@-
2"$@H4H\Fb. II @H@$D"0",H &Z$D">>J` &,:4R4>J T"(" >" @F>@&, L:"(@& Y420, ..., Y427
>" ^8D">>@< 42@$D"0,>44 AI9[G ?A+C!G?C!, 4:4 B@F:, &Z$@D" &"D4">H" S!'
42 <,>` @B,D"P46 - >" LJ>8P4@>":\>ZN 8>@B8"N ^8D">>ZN 42@$D"0,>46 AI9[G ?-
A+C!G?C!, 4 A?13O3a.

+F:4 & II 4FB@:\2J,HFb FH">@R>Z6 BJ:\H H4B" 2, H@ :"<BZ (F&,H@*4@*Z) &Z$D">>@6
&,:4R4>Z T"(" H"80, &8:`R"`HFb 4 &Z8:`R"`HFb >" @F>@&, L:"(@& Y420, ..., Y423.

Y420 Y421 Y422 Y423

 I420  I421  I422  I423

C"2<,V,>4, 8>@B@8 &Z$@D" T"-
(" >" FH">@R>@< BJ:\H, H4B" 2
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Y426: 9"<B" LJ>8P4@>":\>@6 8>@B84 «!&H@<"H4R,F8"b BD4&b28"»

% F:JR", II H@8"D>Z< FH">8@< &Z$4D"H\ &"D4">H F4 1!;+C 7?CC+7O33 )93=Y
(42<,D,>4, 8@DD,8P44 B@ *:4>,) >" ^8D">>@< 42@$D"0,>44 F5 E;+U+=3a. ="04-

<"H\ 8>@B8J ;+=_ ?A+C!O35 . ED,*4 @B,D"P46 &4*>Z< FH">,H LJ>8P4@-

>":\>"b 8>@B8" F3 !%G?;!G3Q+E7!a AC3%a17!. K:"( Y426 F4(>":424DJ,H @
&8:`R,>>@< 4:4 &Z8:`R,>>@< F@FH@b>44 ^H@6 8>@B84. ?>" <@0,H $ZH\ & F@FH@b>44
1 H@:8@ & D,04<, B,D,<,V,>4b. +F:4 L:"( >"N@*4HFb & F@FH@b>44 1, 4 &Z2&">@ 42@$-
D"0,>4, 1!;+C 7?CC+7O33 )93=Y, H@ B@* *,6FH&4,< 8>@B@8 B,D,<,V,>4b - *"-
0, & B@:@0,>44 0% B,D,8:`R"H,:b B@*"R4 - *&40,>4, B@ &Z$D">>@6 @F4 @FJV,FH&-
:b,HFb F@ F8@D@F\`, @BD,*,:,>>@6 & B"D"<,HD, 8022 G37FD *@ H,N B@D, B@8" 8>@B8"
"8H4&>@(@ 42<,D4H,:b, @H>@FbV"bFb 8 &Z$D">>@<J >"BD"&:,>4`, >, $J*,H >"0"H"
(L:"(4 Y580, ..., Y583).

Y427: 9"<B" «$ZFHDZ6 N@*»
K:"( F:,*J,H JFH">@&4H\ & 1, ,F:4 @B,D"H@D >"0": 8>@B8J «$ZFHDZ6 N@*», 4 JFH">@-
&4H\ & 0, ,F:4 @B,D"H@D @H0": ^HJ 8>@B8J.
+F:4 & II 4FB@:\2J,HFb FH">@R>Z6 BJ:\H H4B" 2, H@ L:"( Y427 @*>@&D,<,>>@ JBD"&:b-

,H 4 :"<B@6 (F&,H@*4@*@<) 8>@B84  «$ZFHDZ6 N@*».



2.2.2 K:"(4 F&b24 A9I-QAI (&ZN@*>Z, L:"(4)

75

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y430  CJR>@, B,D,<,V,>4, B@ @F4 X & >"BD"&:,>44 +
Y431  CJR>@, B,D,<,V,>4, B@ @F4 Y & >"BD"&:,>44 +
Y432  CJR>@, B,D,<,V,>4, B@ @F4 Z & >"BD"&:,>44 +
Y433  CJR>@, B,D,<,V,>4, B@ @F4 & >"BD"&:,>44 +
Y434  CJR>@, B,D,<,V,>4, B@ @F4 X & >"BD"&:,>44 !
Y435  CJR>@, B,D,<,V,>4, B@ @F4 Y & >"BD"&:,>44 !
Y436  CJR>@, B,D,<,V,>4, B@ @F4 Z & >"BD"&:,>44 !
Y437  CJR>@, B,D,<,V,>4, B@ @F4 & >"BD"&:,>44 !

Y433, Y437: CJR>@, B,D,<,V,>4, & >"BD"&:,>44 +/!
% @$@4N F:JR"bN @FJV,FH&:b,HFb B,D,<,V,>4, B@ @F4, F@@H&,HFH&J`V,6 B@:@0,>4`
B,D,8:`R"H,:b &Z$@D" @F4 (@BD,*,:,>>"b L:"("<4 Y410, ..., Y417), & B@:@04H,:\>@<
4:4 @HD4P"H,:\>@< >"BD"&:,>44, *@ H,N B@D, B@8" F@@H&,HFH&J`V46 L:"( >"N@*4HFb
& 1.

Y430, Y431, Y432, Y434, Y435, Y436: CJR>@, B,D,<,V,>4, B@ @F4 X, Y, Z & >"BD"&:,-
>44 +/! 
% B@:@0,>44 1 F@@H&,HFH&J`V,(@ L:"(" BD@4FN@*4H B,D,<,V,>4, B@ F@@H&,HFH&J`-
V,6 :@(4R,F8@6 @F4.

% F:JR", 8>@B@8 DJR>@(@ B,D,<,V,>4b @*>@&D,<,>>@ <@(JH $ZH\ &Z$D">Z 4 @F4.

=" FH">@R>@< BJ:\H, H4B" 2 8"0*@6 8>@B8, BD4>"*:,04H :"<B", 8@H@DZ, <@(JH B,D,-
8:`R"H\Fb L:"("<4 Y450, ..., Y457. A@* *,6FH&4,< :`$@6 8>@B84 B,D,<,V,>4b (I430,
..., I437) *:b QAI *@:0,> $ZH\ &8:`R,> L:"( Y430, ..., Y437, F@@H&,HFH&J`V46 >"*B4-
F4 8>@B84, 4 H"80, &@2<@0>@ 4 P,:,F@@$D"2>@ &8:`R4H\ :"<BJ (Y450, ...Y457), BD4-
>"*:,0"VJ` F@@H&,HFH&J`V,6 8>@B8, 4 F4(>":424DJ`VJ` @ L"8H, >"0"H4b.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y440  9"<B" «H,FH BD@(D"<<Z»
Y441  9"<B" «FH">@8 2"8DZH»
Y442  9"<B" «JF8@D,>>Z6 BD@(@>»
Y443  9"<B" «8"*D F>@&"»
Y444  9"<B" «8"*D >"2"*»
Y445  9"<B" «JF:@&>Z6 FH@B»
Y446  9"<B" «JF:@&>Z6 8"*D 1»
Y447  9"<B" «@*4>@R>Z6 8"*D»

%Z$@D D"2:4R>ZN F@FH@b>46 BD@4FN@*4H BD4 B@<@V4 F:,*J`V4N &N@*@&:

Y440: 9"<B" «H,FH BD@(D"<<Z»
A@* *,6FH&4,< F@FH@b>4b 1 L:"(" >, &Z*",HFb 8@<">*" B,D<,V,>4b *:b 42<,D4H,:\-
>@6 F4FH,<Z. % F@FH@b>44 1 L:"(" A9I >, BD4>4<",H LJ>8P4@>":\>J` 8@<">*J @H
QAI. A@* &:4b>4,< 8"0*@(@ >"0"H4b 8>@B84 F@FH@b>4, L:"(" *@:0>" $ZH\ 42<,>,-
>@ >" BD@H4&@B@:@0>@,.

Y441: 9"<B" «FH">@8 2"8DZH»
A@* *,6FH&4,< F@FH@b>4b 1 L:"(" >, &Z*",HFb 8@<">*" B,D<,V,>4b *:b 42<,D4H,:\-
>@6 F4FH,<Z. % F@FH@b>44 1 L:"(" A9I >, BD4>4<",H LJ>8P4@>":\>J` 8@<">*J @H
QAI. A@* &:4b>4,< 8"0*@(@ >"0"H4b 8>@B84 F@FH@b>4, L:"(" *@:0>" $ZH\ 42<,>,-
>@ >" BD@H4&@B@:@0>@,.

Y442: 9"<B" «JF8@D,>>Z6 BD@(@>»
% F@FH@b>44 1 L:"(" &F, B,D,<,V,>4b B@*"R4 &ZB@:>b`HFb F 4FB@:\2@&">4,< 2>"R,-
>4b B@*"R4, @BD,*,:,>>@(@ & (DJBB, B"D"<,HD@& 4741FEEDMAX. A@* &:4b>4,< 8"0-
*@(@ >"0"H4b 8>@B84 F@FH@b>4, L:"(" *@:0>" $ZH\ 42<,>,>@ >" BD@H4&@B@:@0>@,.

Y443: 9"<B" «8"*D F>@&"»
% F@FH@b>44 1 L:"(" B@* *,6FH&4,< ?EG!=?% BD,D&">>Z6 8"*D F>@&" FR4HZ&",HFb
4 F>@&" &ZB@:>b,HFb. A@* &:4b>4,< 8"0*@(@ >"0"H4b 8>@B84 F@FH@b>4, L:"(" *@:0-
>" $ZH\ 42<,>,>@ >" BD@H4&@B@:@0>@,.

Y444: 9"<B" «8"*D >"2"*»
% F@FH@b>44 1 L:"(" B@* *,6FH&4,< EG!CG " @FJV,FH&:b,HFb &@2&D"H 8 H@R8, BD4@FH"-
>@&84 4 @HHJ*" BD@*@:0",HFb @$D"$@H8". A@* &:4b>4,< 8"0*@(@ >"0"H4b 8>@B84 F@-
FH@b>4, L:"(" *@:0>" $ZH\ 42<,>,>@ >" BD@H4&@B@:@0>@,.

K:"(4 Y443 4 Y444 F4(>":424DJ`H @ &2"4<>@ 4F8:`R"`V4N F@FH@b>4bN, H@ ,FH\ "&H@D
A9I *@:0,> B@2"$@H4H\Fb @ H@<, RH@$Z @*>@&D,<,>>@ (@D,:" H@:\8@ @*>" 42 *&JN
:"<B. 

Y445: 9"<B" «JF:@&>Z6 FH@B»
% F@FH@b>44 1 &ZB@:>b,HFb LJ>8P4b M01. A@* &:4b>4,< 8"0*@(@ >"0"H4b 8>@B84
F@FH@b>4, L:"(" *@:0>" $ZH\ 42<,>,>@ >" BD@H4&@B@:@0>@,.
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Y446: 9"<B" «JF:@&>Z6 8"*D 1»
% F@FH@b>44 1 L:"(" BD@BJF8",HFb 8"0*Z6 H"8@6 8"*D, & >"R":, 8@H@D@(@ FH@4H /1.
A@* &:4b>4,< 8"0*@(@ >"0"H4b 8>@B84 F@FH@b>4, L:"(" *@:0>" $ZH\ 42<,>,>@ >"
BD@H4&@B@:@0>@,.

Y447: 9"<B" «@*4>@R>Z6 8"*D»
% F@FH@b>44 1 L:"(" BD@4FN@*4H @FH">@& B@F:, &ZB@:>,>4b 8"0*@(@ 8"*D" 4 II B,D,-
N@*4H & F@FH@b>4, FH@B". A@* &:4b>4,< 8"0*@(@ >"0"H4b 8>@B84 F@FH@b>4, L:"("
*@:0>" $ZH\ 42<,>,>@ >" BD@H4&@B@:@0>@,.
II @H@$D"0",H F@FH@b>4, JF:@&46 >" @F>@&, L:"(@& Y440, ..., Y447 >" ^8D">>@< 42@$-
D"0,>44 AI9[G ?A+C!G?C!, 4:4 B@F:, &Z$@D" &"D4">H" IE9?%3a 42 <,>` @B,-
D"P46 - >" LJ>8P4@>":\>ZN 8>@B8"N ^8D">>ZN 42@$D"0,>46 AI9[G ?A+C!G?C!,
4 A?13O3a.
+F:4 & II 4FB@:\2J,HFb FH">@R>Z6 BJ:\H H4B" 2, H@ :"<BZ (F&,H@*4@*Z) 8>@B@8 &Z$@-
D" JF:@&46 H"80, &8:`R"`HFb 4 &Z8:`R"`HFb >" @F>@&, L:"(@& Y440, ..., Y447.

Y447 Y446 Y445

 I447  I446  I445
Y440 Y441 Y442

 I440  I441  I442
Y443 Y444 Y472

 I443  I444  I472

C"2<,V,>4, 8>@B@8 &Z-
$@D" JF:@&46 >" FH">@R-
>@< BJ:\H, H4B" 2
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y450  9"<B" 1-@6 8>@B84 DJR>@(@ B,D,<,V,>4b
Y451  9"<B" 2-@6 8>@B84 DJR>@(@ B,D,<,V,>4b
Y452  9"<B" 3-,6 8>@B84 DJR>@(@ B,D,<,V,>4b
Y453  9"<B" 4-@6 8>@B84 DJR>@(@ B,D,<,V,>4b
Y454  9"<B" 5-@6 8>@B84 DJR>@(@ B,D,<,V,>4b
Y455  9"<B" 6-@6 8>@B84 DJR>@(@ B,D,<,V,>4b
Y456  9"<B" 7-@6 8>@B84 DJR>@(@ B,D,<,V,>4b
Y457  9"<B" 8-@6 8>@B84 DJR>@(@ B,D,<,V,>4b

Y450, ..., Y457: 9"<B" 1-@6, ..., 8-@6 8>@B84 DJR>@(@ B,D,<,V,>4b
+F:4 4FB@:\2J,HFb FH">@R>Z6 BJ:\H H4B" 2 (Y532=1), H@ :"<BZ 1-@6, ..., 8-@6 8>@B@8
DJR>@(@ B,D,<,V,>4b <@0>@ &8:`R"H\ R,D,2 L:"(4 Y450, ..., Y457.

Y450    Y451     Y452

1    2    3

  I430    I431     I432

Y453    Y427     Y454

4        5

 I433     I427     I434

Y455    Y456     Y457

6    7    8

 I435     I436     I437

C"2<,V,>4, 8>@B@8 DJR>@(@ B,-
D,<,V,>4b >" FH">@R>@< BJ:\H,
H4B" 2
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y460  9"<B" «1-"b @F\ 2"8DZH"»
Y461  9"<B" «2-"b @F\ 2"8DZH"»
Y462  9"<B" «3-\b @F\ 2"8DZH"»
Y463  9"<B" «4-"b @F\ 2"8DZH"»
Y464  9"<B" «5-"b @F\ 2"8DZH"»
Y465  9"<B" «6-"b @F\ 2"8DZH"»
Y466  9"<B" «7-"b @F\ 2"8DZH"»
Y467  9"<B" «8-"b @F\ 2"8DZH"»

Y460, ..., Y467: 9"<B" «1-"b, ... 8-"b @F\ 2"8DZH"»
A@* *,6FH&4,< F@FH@b>4b 1 F@@H&,HFH&J`V,(@ L:"(" >, &Z*",HFb >48"8@6 8@<">*Z
B,D,<,V,>4b *:b 42<,D4H,:\>@6 F4FH,<Z F@@H&,HFH&J`V,6 @F4. A@Db*@8 D"FBD,*,-
:,>4b @F,6 F@@H&,HFH&J,H D"FBD,*,:,>4` L424R,F84N @F,6, JFH">@&:,>>@<J & (DJBB,
B"D"<,HD@& 4281 AXIS.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y470  9"<B" EG!CG
Y471  9"<B" EG?A
Y472  9"<B" «LJ>8P4b 2"8DZH"»
Y473  A@*"R" @H <"N@&4R8"
Y474  (9"<B" M3 & F:JR", FH">@R>@(@ BJ:\H" H4B" 2)
Y475  (9"<B" M4 & F:JR", FH">@R>@(@ BJ:\H" H4B" 2)
Y476  (9"<B" M5 & F:JR", FH">@R>@(@ BJ:\H" H4B" 2)
Y477  C+E+G @H A9I

Y470: 9"<B" EG!CG

Y471: 9"<B" EG?A
K:"( F4(>":424DJ`H *:b QAI @ F@FH@b>44 EG!CG 4 EG?A.
C"2D,T,>>Z, 8@<$4>"P44 L:"(@&, 8@H@DZ, *@:0>Z $ZH\ BD,*@FH"&:,>Z @B,D"H@DJ:

Y471 Y470

0 0  >4 @*>@(@

0 1  F@FH@b>4, EG!CG

1 0  F@FH@b>4, EG?A

1 1  2"BD,V,>>@, F@FH@b>4,

+F:4 & II 4FB@:\2J,HFb FH">@R>Z6 BJ:\H H4B" 2, H@ :"<Z (F&,-
H@*4@*Z) 8>@B@8 EG!CG 4 EG?A H"80, &8:`R"`HFb 4 &Z-
8:`R"`HFb >" @F>@&, L:"(@& Y470, ..., Y471.

Y472: 9"<B" «LJ>8P4b 2"8DZH"»
% F@FH@b>44 1 L:"(" A9I >, *@:0>" BD4>4<"H\ >48"8@6 LJ>8P44 @H QAI 4 B,D,*"-
&"H\ FH">8J.
+F:4 & II 4FB@:\2J,HFb FH">@R>Z6 BJ:\H H4B" 2, H@ :"<B" (F&,H@*4@*) 8>@B84 «LJ>8-

P4b 2"8DZH"»  H"80, &8:`R",HFb 4 &Z8:`R",HFb >" @F>@&, L:"(" Y472.

Y473: A@*"R" @H <"N@&4R8"
% F@FH@b>44 1 L:"(" 4 & "&H@<"H4R,F8@< D,04<, 4:4 & D,04<, DJR>@(@ &&@*" *">>ZN
B@*"R" @BD,*,:b,HFb @$V4< <"N@&4R8@<, 8@H@DZ6 <@0,H $ZH\ BD4F&@,> :`$@6 @F4.
% 2"&4F4<@FH4 @H &,:4R4>Z T"(" 4 F8@D@FH4 &D"V,>4b FJBB@DHZ B,D,<,V"`HFb
$@:,, $ZFHD@ 4:4 <,*:,>>@ B@ 2"BD@(D"<<4D@&">>@6 HD",8H@D44. E@(:"F>@

Y470 Y471

 I470  I471

C"2<,V,>4, 8>@B@8
FH"DH " 4 FH@B" >" FH"-
>@R>@< BJ:\H, H4B" 2
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>"BD"&:,>4` &D"V,>4b, B,D,<,V,>4, B@ HD",8H@D44 @FJV,FH&:b,HFb &B,D,* (&
B@:@04H,:\>@< >"BD"&:,>44) 4:4 >"2"* (& @HD4P"H,:\>@< >"BD"&:,>44).

Y474: 9"<B" M3 & F:JR", FH">@R>@(@ BJ:\H" H4B" 2
% F@FH@b>44 M3 L:"( *@:0,> $ZH\ &8:`R,>. GD,$J,HFb 4FB@:\2@&"H\ H@:\8@ & F:JR",
FH">@R>@(@ BJ:\H" H4B" 2 (Y532=1).

Y475: 9"<B" M4 & F:JR", FH">@R>@(@ BJ:\H" H4B" 2
% F@FH@b>44 M4 L:"( *@:0,> $ZH\ JFH">@&:,> & 1. GD,$J,HFb 4FB@:\2@&"H\ H@:\8@ &
F:JR", FH">@R>@(@ BJ:\H" H4B" 2 (Y532=1).

Y476: 9"<B" M5 & F:JR", FH">@R>@(@ BJ:\H" H4B" 2
% F@FH@b>44 M5 L:"( *@:0,> $ZH\ JFH">@&:,> & 0. GD,$J,HFb 4FB@:\2@&"H\ H@:\8@ &
F:JR", FH">@R>@(@ BJ:\H" H4B" 2 (Y532=1).
=" FH">@R>@< BJ:\H, H4B" 2 BD4 B@<@V4 &ZT,B,D,R4F:,>>ZN :"<B <@0>@ F4(>":4-
24D@&"H\ F@FH@b>4, &D"V,>4b (:"&>@(@ TB4>*,:b (M3, M4), 4:4 ,(@ >,B@*&40>@, F@-
FH@b>4, (M5).

Y477: C+E+G @H A9I
% H@< F:JR",, 8@(*" 8:"&4HJD" &&@*" *">>ZN JBD"&:b,HFb @H A9I (Y537=1), H@ A9I
<@0,H &Z2&"H\ D,F,H JFH">@&8@6 & 1 L:"(" Y477. %:4b>4, D,F,H" >,@$N@*4<@ &Z04-
*"H\, H"8 8"8 @> BD,*FH"&:b,H F@$@6 D,2J:\H"H $@:,, *:4H,:\>@(@ BD@P,FF". ="BD4<,D,
,F:4 L:"( I537 >"N@*4HFb & 1 (F@@$V,>4, >" ^8D">,), H@ L:"( Y477 F:,*J,H J*,D04&"H\
& 1 *@ H,N B@D, B@8" F@@$V,>4, >, F>4<",HFb.

Y474 Y476 Y475

 I474  I476  I475

C"2<,V,>4, 8>@B@8 &D"-
V,>4b (:"&>@(@ TB4>*,-
:b >" FH">@R>@< BJ:\H,
H4B" 2
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y480  9"<B" 1-@6 8>@B84 B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
Y481  9"<B" 2-@6 8>@B84 B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
Y482  9"<B" 3-,6 8>@B84 B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
Y483  9"<B" 4-@6 8>@B84 B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
Y484  9"<B" 5-@6 8>@B84 B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
Y485  9"<B" 6-@6 8>@B84 B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
Y486  9"<B" 7-@6 8>@B84 B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2
Y487  9"<B" 8-@6 8>@B84 B@:\2@&"H,:b >" FH">@R>@< BJ:\H, H4B" 2

Y480, ..., Y487: 9"<B" 1-@6, ..., 8-@6 8>@B84 B@:\2@&"H,-
:b >" FH">@R>@< BJ:\H, H4B" 2
]H4 L:"(4 BD4>"*:,0"H :"<B"<, *@B@:>4H,:\>ZN 8>@-
B@8, F<@>H4D@&">>ZN >" FH">@R>@< BJ:\H, H4B" 2 4
LJ>8P44 8@H@DZN @BD,*,:b`HFb "&H@D@< A9I.

Y487 Y486 Y485 Y484

 I487  I486  I485  I484
Y483 Y482 Y481 Y480

 I483  I482  I481  I480

C"2<,V,>4, *@B@:>4H,:\>ZN
8>@B@8 >" FH">@R>@< BJ:\H, H4-
B" 2
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>@<,D L:"("
Y490
Y491
Y492
Y493
Y494
Y495
Y496
Y497
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y500  9"<B" 1-@6 LJ>8P4@>":\>@6 8>@B84, 2"*"&",<@6 A9I
Y501  9"<B" 2-@6 LJ>8P4@>":\>@6 8>@B84, 2"*"&",<@6 A9I
Y502  9"<B" 3-,6 LJ>8P4@>":\>@6 8>@B84, 2"*"&",<@6 A9I
Y503  9"<B" 4-@6 LJ>8P4@>":\>@6 8>@B84, 2"*"&",<@6 A9I
Y504  9"<B" 5-@6 LJ>8P4@>":\>@6 8>@B84, 2"*"&",<@6 A9I
Y505  9"<B" 6-@6 LJ>8P4@>":\>@6 8>@B84, 2"*"&",<@6 A9I
Y506  9"<B" 7-@6 LJ>8P4@>":\>@6 8>@B84, 2"*"&",<@6 A9I
Y507  9"<B" 8-@6 LJ>8P4@>":\>@6 8>@B84, 2"*"&",<@6 A9I

+F:4 Y524=1 (B,D,8:`R"H,:4 A9I F ^8D">>@(@ BJ:\H" @B,D"H@D"), H@ BD,*:@0,>>Z,
QAI F4(>":Z @H 8 LJ>8P4@>":\>ZN 8>@B@8 F&@$@*>@(@ 4FB@:\2@&">4b @>@ B,D,*",H
R,D,2 L:"(4 I500, ..., I507. (+F:4 Y524=0, H@ QAI >, BD,*:"(",H ^H4 8>@B84.) ="*B4F4
8>@B@8 <@(JH @BD,*,:bH\Fb "&H@D@< A9I & <@*J:, :197.
7>@B84 FH">JH *@FHJB>Z<4, ,F:4 &Z2&"H\ @*>@ 42 ^8D">>ZN 42@$D"0,>46 AI9[G ?-
A+C!G?C!, 4:4 A?13O3a.

1"H,< - B@F:, >"0"H4b 8>@B84 ;+=_ ?A+C!O35  - &Z$D"H\ &"D4">H F6 EG!-

=?7 42 <,>`. AD4 ^H@< >" LJ>8P4@>":\>ZN 8>@B8"N B@b&:b`HFb >"*B4F4, @BD,*,-
:,>>Z, BD@(D"<<4FH@< & <@*J:,:197.

]H4 :"<BZ BD,*FH"&:b`H F@$@6 :"<BZ 8>@B@8, J8"2">>ZN L:"("<4 I500, ..., I507. 

Y500, ..., Y507: 1-"b, ..., 8-"b LJ>8P4@>":\>"b 8>@B8", 2"*"&",<"b A9I
K:"( F:,*J,H JFH">@&4H\ & 1, ,F:4 <Z N@H4< &8:`R4H\ :"<BJ. 



2.2.2 K:"(4 F&b24 A9I-QAI (&ZN@*>Z, L:"(4)

85

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y510  9"<B" «JF:@&>Z6 8"*D2»
Y511  9"<B" «JF:@&>Z6 8"*D 3»
Y512  9"<B" «JF:@&>Z6 8"*D 4»
Y513  9"<B" «JF:@&>Z6 8"*D 5»
Y514  9"<B" «JF:@&>Z6 8"*D 6»
Y515  9"<B" «JF:@&>Z6 8"*D 7»
Y516  9"<B" «JF:@&>Z6 8"*D 8»
Y517  9"<B" «JF:@&>Z6 8"*D 9»

Y510, ..., Y517: 9"<B" «JF:@&>Z6 8"*D 2, ..., 9»
% F@FH@b>44 1 F@@H&,HFH&J`V,(@ L:"(" BD@BJF8",HFb 8"0*Z6 8"*D 42 BD@(D"<<Z *,-
H":4, & >"R":, 8@H@D@(@ & BD@(D"<<, 2"B4F">@ /n (n=2, ..., 9). 
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y520  7>@B84 D,04<@& F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y521  7>@B8" &Z$@D" @F4 F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y522  7>@B8" &Z$@D" *4F8D,HZ F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y523  7>@B84 &Z$@D" JF:@&46 F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y524  7>@B84 A9I F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y525  R% (<@*4L48"P4b $ZFHD@(@ N@*") F ^8D">>@(@ BJ:\H" @B,D"H@D"

Y526  S% (<@*4L48"P4b *:b (:"&>@(@ TB4>*,:b) F ^8D">>@(@ BJ:\H"
@B,D"H@D"

Y527  F% (<@*4L48"P4b B@*"R4) F ^8D">>@(@ BJ:\H" @B,D"H@D"

!&H@D A9I F"< &Z>@F4H D,T,>4, @ H@<, RH@ F B@<@V\` >40,B,D,R4F:,>>ZN &ZN@*-
>ZN L:"(@& *,6FH&4, 8"84N 8>@B@8 FH">@R>@(@ BJ:\H" 4>4P44D@&"H\ LJ>8P4@>":\-
>Z<4 8>@B8"<4, 4:4 0, 8"84, 8>@B84 <@(JH 4FB@:\2@&"H\Fb H@:\8@ *:b 4>*48"P44.

Y520: 7>@B84 D,04<@& F ^8D">>@(@ BJ:\H" @B,D"H@D"
+F:4 L:"( JFH">@&:,> & 1, H@ 8>@B84 D,04<@& *,6FH&J`H @H LJ>8P4@>":\>ZN 8>@B@8.
A9I @B@&,V",HFb @ F@FH@b>44 8>@B@8 R,D,2 L:"(4 I400, ..., I407. 9"<BZ 8>@B@8 <@(JH
B,D,8:`R"H\Fb R,D,2 L:"(4 Y400, ..., Y407.

Y521: 7>@B8" &Z$@D" @F4 F ^8D">>@(@ BJ:\H" @B,D"H@D"
+F:4 L:"( JFH">@&:,> & 1, H@ 8>@B8" &Z$@D" @F4 *,6FH&J,H @H LJ>8P4@>":\>ZN 8>@-
B@8. A9I @B@&,V",HFb @ F@FH@b>44 8>@B84 R,D,2 L:"(4 I410, ..., I417. ? F@FH@b>44
:"<BZ 8>@B84 *@:0>@ $ZH\ F4(>":424D@&">@ *:b QAI R,D,2 L:"(4 Y410, ..., Y417. 

Y522: 7>@B8" &Z$@D" *4F8D,HZ F ^8D">>@(@ BJ:\H" @B,D"H@D"
+F:4 L:"( JFH">@&:,> & 1, H@ 8>@B8" &Z$@D" *4F8D,HZ *,6FH&J,H @H LJ>8P4@>":\>ZN
8>@B@8. A9I @B@&,V",HFb @ F@FH@b>44 8>@B@8 R,D,2 L:"(4 I420, ..., I427. ? F@FH@b>44
:"<BZ 8>@B84 *@:0>@ $ZH\ F4(>":424D@&">@ *:b QAI R,D,2 L:"(4 Y420, ..., Y427.

Y523: 7>@B84 &Z$@D" JF:@&46 F ^8D">>@(@ BJ:\H" @B,D"H@D"
+F:4 L:"( JFH">@&:,> & 1, H@ 8>@B8" &Z$@D" F@FH@b>44 *,6FH&J,H @H LJ>8P4@>":\>ZN
8>@B@8. A9I @B@&,V",HFb @ F@FH@b>44 8>@B@8 R,D,2 L:"(4 I440, ..., I447. ? F@FH@b>44
:"<BZ 8>@B84 *@:0>@ $ZH\ F4(>":424D@&">@ *:b QAI R,D,2 L:"(4 Y440, ..., Y447.

Y524: 7>@B84 A9I F ^8D">>@(@ BJ:\H" @B,D"H@D"
+F:4 L:"( JFH">@&:,> & 1, H@ 8>@B84 A9I *,6FH&J`H @H LJ>8P4@>":\>ZN 8>@B@8.
="*B4F4 8>@B@8 <@(JH @BD,*,:bH\Fb "&H@D@< A9I & <@*J:, :197.
):4>" >"*B4F,6 >, *@:0>" BD,&ZT"H\ 6 F4<&@:@&. G,8FHZ >"*B4F,6 @H*,:b`HFb *DJ(
@H *DJ(" 2"BbHZ<4 ",":

:197PLC1,PLC2,PLC3,PLC4,PLC5,PLC6,PLC7,PLC8$
E4<&@: $ 2"&,DT",H B@F:,*>46 H,8FH, 4 2"@*>@ <@*J:\ :197.
A9I @B@&,V",HFb @ F@FH@b>44 8>@B@8 R,D,2 L:"(4 I500, ..., I507. 9"<BZ 8>@B@8 <@(JH
$ZH\ B,D,8:`R,>Z R,D,2 L:"(4 Y500, ..., Y507.
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Y525: R% (<@*4L48"P4b $ZFHD@(@ N@*") F ^8D">>@(@ BJ:\H" @B,D"H@D"
+F:4 L:"( JFH">@&:,> & 1, H@ BD@P,>H>Z6 B,D,8:`R"H,:\ $ZFHD@(@ N@*" *,6FH&J,H @H
LJ>8P4@>":\>ZN 8>@B@8. A9I @B@&,V",HFb @ F@FH@b>44 B,D,8:`R"H,:b R,D,2 D,-
(4FHD RH039. E@FH@b>4, B,D,8:`R"H,:b <@0,H $ZH\ F@@$V,>@ QAI R,D,2 &ZN@*>@6
D,(4FHD RH089.

Y526: S% (BD@P,>H>"b <@*4L48"P4b *:b (:"&>@(@ TB4>*,:b) F ^8D">>@(@ BJ:\H" @B,-
D"H@D"

+F:4 L:"( JFH">@&:,> & 1, H@ BD@P,>H>Z6 B,D,8:`R"H,:\ (:"&>@(@ TB4>*,:b *,6FH&J-
,H @H LJ>8P4@>":\>ZN 8>@B@8. A9I @B@&,V",HFb @ F@FH@b>44 B,D,8:`R"H,:b R,D,2
D,(4FHD RH029. E@FH@b>4, B,D,8:`R"H,:b <@0,H $ZH\ F@@$V,>@ QAI R,D,2 &ZN@*-
>@6 D,(4FHD RH079.

Y527: F% (BD@P,>H>"b <@*4L48"P4b B@*"R4) F ^8D">>@(@ BJ:\H" @B,D"H@D"
+F:4 L:"( JFH">@&:,> & 1, H@ BD@P,>H>Z6 B,D,8:`R"H,:\ <@*4L48"P44 B@*"R4 *,6FH-
&J,H @H LJ>8P4@>":\>ZN 8>@B@8. A9I @B@&,V",HFb @ F@FH@b>44 B,D,8:`R"H,:b R,D,2
D,(4FHD RH028. E@FH@b>4, B,D,8:`R"H,:b <@0,H $ZH\ F@@$V,>@ QAI R,D,2 &ZN@*-
>@6 D,(4FHD RH078.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y530  7>@B84 B,D,<,V,>4b F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y531  EH">@R>Z6 BJ:\H H4B" 1
Y532  EH">@R>Z6 BJ:\H H4B" 2
Y533
Y534
Y535
Y536  C"2D,T,>>Z6 8@* 8>@B84 & D,(4FHD, RH099
Y537  %&@* *">>ZN @H A9I

Y530: 7>@B84 B,D,<,V,>4b F ^8D">>@(@ BJ:\H" @B,D"H@D"
% F@FH@b>44 1 L:"(", & D,04<, DJR>@(@ B,D,<,V,>4b CIQ= 4 & D,04<, *4F8D,HZ
)3E7 F:,*J,H 4FB@:\2@&"H\ 8:"&4T4 8:"&4"HJDZ &&@*" P4LD. 3>H,DBD,H"P4b 8:"-
&4T F:,*J`V"b:

<4>: B,D,<,V,>4, & @HD4P"H,:\>@< (-) >"BD"&:,>44,
<5>: B,D,<,V,>4, $ZFHDZ< N@*@<,
<6>: B,D,<,V,>4, & B@:@04H,:\>@< (+) >"BD"&:,>44.

GD,$J,<"b @F\ JFH">"&:4&",HFb 8>@B8@6 &Z$@D" @F4, " & D,04<, *4F8D,HZ )3E7 &,-
:4R4>" T"(" 2"*",HFb B,D,8:`R"H,:,< 4>8D,<,>H@&.
K"8H >"0"H4b F@@H&,HFH&J`V,6 8>@B84 &Z$@D" >"BD"&:,>4b QAI F@@$V",H A9I R,-
D,2 L:"(4 I433, I437. ):b 2"BJF8" B,D,<,V,>4b A9I *@:0>" JFH">@&4H\ L:"(4 Y433,
Y437. ? >"0"H44 8>@B84 $ZFHD@(@ N@*" F@@$V",HFb R,D,2 L:"( I427, @ R,< A9I 4>-
L@D<4DJ,H QAI R,D,2 L:"( Y427.

Y531: EH">@R>Z6 BJ:\H H4B" 1
=" FH">@R>@< BJ:\H, H4B" 1 D"2<,V,>Z F:,*J`V4, 8>@B84 4 B,D,8:`R"H,:4:

8>@B84 &D"V,>4b 4 @FH">@&" (:"&>@(@ TB4>*,:b <M3>, <M4>, <M5>,
8>@B84 <@*4L48"P44 *:b (:"&>@(@ TB4>*,:b <->, <100%>, <+>,
&D"V"`V46Fb B,D,8:`R"H,:\ <<@*4L48"P4b B@*"R4>,
8>@B84 &Z$@D" >"BD"&:,>4b DJR>@(@ B,D,<,V,>4b <-X>, <+X>, <-Y>, <+Y>, <-
Z>, <+Z>, <->, <+>,
8>@B8" <$ZFHDZ6 N@*>.

32 &ZT,BD4&,*,>>@(@ B,D,R4F:,>4b F:,*J,H, RH@ & F:JR", FH">@R>@(@ BJ:\H" H4B" 1
L:"(4 Y520, ..., Y530 *@:0>Z $ZH\ JFH">@&:,>Z F:,*J`V4< @$D"2@<:

Y520=1: 8>@B84 &Z$@D" D,04<@& F ^8D">>@(@ BJ:\H" @B,D"H@D",
Y521=1: 8>@B8" &Z$@D" @F4 F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y522=1: 8>@B8" &Z$@D" *4F8D,HZ F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y523=1: &Z$@D JF:@&46 F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y524=0: 4:4 1: 8>@B84 A9I B@ 0,:">4` F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y525=1: <@*4L48"P4b $ZFHD@(@ N@*" F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y526=0: <@*4L48"P4b *:b (:"&>@(@ TB4>*,:b F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y527=0: <@*4L48"P4b B@*"R4 B,D,8:`R"H,:,< >" BJ:\H,
Y530=0: 8>@B84 &Z$@D" >"BD"&:,>4b DJR>@(@ B,D<,V,>4b 4 $ZFHD@(@ N@*" >"
BJ:\H,.
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- G,B,D\ 2>"R,>4, <@*4L48"P44 *:b (:"&>@(@ TB4>*,:b 42<,>b`H 8>@B84 >"
FH">@R>@< BJ:\H, H4B" 1, @*>"8@ A9I 4 & ^H@< F:JR", B@:JR",H "8HJ":\>@, 2>"-
R,>4, & D,(4FHD, RH029, RH@ *@:0>@ $ZH\ F8@B4D@&">@ & D,(4FHD RH079.

- % F:JR", <@*4L48"P44 B@*"R4 B@:@0,>4, H@ 0, F"<@, (D,(4FHDZ RH028 -
RH078).

- A@* *,6FH&4,< >"0"H4b 8>@B@8 DJR>@(@ B,D,<,V,>4b (1), ..., (8) &8:`R"`HFb
L:"(4 I430, ..., I437. ]H4 L:"(4 *@:0>Z $ZH\ F8@B4D@&">Z & F@@H&,HFH&J`V4,
L:"(4 Y430, ..., Y437. 

Y532: EH">@R>Z6 BJ:\H H4B" 2
+F:4 4FB@:\2J,HFb FH">@R>Z6 BJ:\H H4B" 2, >,@$N@*4<@ JFH">@&4H\ F:,*J`V4, L:"(4
F@(:"F>@ >40,BD4&,*,>>Z<:

Y520=0: 8>@B84 &Z$@D" D,04<@& >, F ^8D">>@(@ BJ:\H" @B,D"H@D",
Y521=0 4:4 1: 8>@B8"<4 &Z$@D" @F4 <@(JH $ZH\ *@B@:>4H,:\>Z, LJ>8-

P4@>":\>Z, 8>@B84 FH">@R@(@ BJ:\H" @B,D"H@D" H4B" 2
(Y521=0), 4:4 8>@B84 ^8D">>@(@ BJ:\H" @B,D"H@D"
(Y521=1)

Y522=0: 8>@B8" &Z$@D" *4F8D,HZ >, F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y523=0: &Z$@D JF:@&46 >, F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y524=0 4:4 1: 8>@B84 A9I B@ 0,:">4` F ^8D">>@(@ BJ:\H" @B,D"H@D" 
Y525=0 4:4 1: <@*4L48"P4b $ZFHD@(@ N@*" B@ 0,:">4` F@ FH">@R>@(@

BJ:\H" 4:4 F ^8D">>@(@ BJ:\H" @B,D"H@D"
Y526=0: BD@P,>H4"b <@*4L48"P4b *:b (:"&>@(@ TB4>*,:b 8>@B8"<4 >"

BJ:\H, 
Y527=0: BD@P,>H>"b <@*4L48"P4b B@*"R4 B,D,8:`R"H,:,< >" BJ:\H,
Y530=0: 8>@B84 B,D<,V,>4b 4 $ZFHD@(@ N@*" F@ FH">@R>@(@ BJ:\H"
Y432=1: &Z$@D FH">@R>@(@ BJ:\H" H4B" 2

- G,B,D\ 2>"R,>4, BD@P,>H>@6 <@*4L48"P44 *:b (:"&>@(@ TB4>*,:b 42<,>b`H
8>@B84 >" FH">@R>@< BJ:\H, H4B" 2, @*>"8@ A9I 4 & ^H@< F:JR", B@:JR",H "8-
HJ":\>@, 2>"R,>4, & D,(4FHD, RH029, RH@ *@:0>@ $ZH\ F8@B4D@&">@ & D,(4FHD
RH079.

- % F:JR", BD@P,>H>@6 <@*4L48"P44 B@*"R4 B@:@0,>4, H@ 0, F"<@, (D,(4FHDZ
RH028 - RH078).

- A@* *,6FH&4,< >"0"H4b 8>@B@8 DJR>@(@ B,D,<,V,>4b (1), ..., (8) &8:`R"`HFb
L:"(4 I430, ..., I437. ]H4 L:"(4 *@:0>Z $ZH\ F8@B4D@&">Z & F@@H&,HFH&J`V4,
L:"(4 Y430, ..., Y437.

Y536: C"2D,T,>>Z6 8@* 8>@B84 & D,(4FHD, RH099
+F:4 2>"R,>4, L:"(" Y537 D"&>@ 1, H@ QAI BD4>4<",H 8@*Z 8>@B@8 8:"&4"HJDZ &&@*"
*">>ZN >, @H BJ:\H" @B,D"H@D", " @H A9I, B@FD,*FH&@< RH,>4b D,(4FHD" RH099. E@FH@-
b>4, 1 L:"(" Y536 @2>"R",H H@, RH@ A9I 2"B4F":" & D,(4FHD RH099 D"2D,T,>>Z6 8@*
8>@B84. 7@*Z 8>@B@8 BD4&,*,>Z & (:"&, 6.5 “ A,D,R4F:,>4, 8@*@& 8>@B@8”, >" FHD"-
>4P, 247.

Y537: %&@* *">>ZN @H A9I
% F:JR", 2>"R,>4b 0 L:"(" QAI B@:JR",H 8@*Z 8>@B@8 @H 8:"&4"HJDZ QAI (8:"&4"HJ-
DZ &&@*" *">>ZN). % F:JR", 2>"R,>4b 1 L:"(" >"0"H4, 8>@B@8 >" 8:"&4"HJD, &&@*"
*">>ZN >, 4<,,H &:4b>4b, BD4 F@FH@b>44 1 L:"(" Y536 QAI FR4HZ&",H 8@*Z 8>@B@8
42 D,(4FHD" RH099. A@* *,6FH&4,< JFH">@&84 L:"(" & 1 ^8D">>>@, 42@$D"0,>4, B,D,-
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N@*4H & F@FH@b>4, «!$F@:`H>"b B@24P4b» (RH027=0102h), " LJ>8P4@>":\>Z, 8>@B84 -
& F@FH@b>4, «&Z$@D 42@$D"0,>4b» (RH026=0000h).
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y540  1"BD@F >" &8:`R,>4, FH">8"
Y541  AD4@FH">@&8" F4>ND@>42"P44 &N@*@& & <@*J:, :000
Y542  E4(>": ?EG!=?%: @FH">@& B@*"R4 
Y543  C"2D,T,>4, >" @H8DZH4, 2"V4H>ZN >"$@D@&
Y544  %Z2@& <"8D@F" BD,DZ&">4b
Y545  C"2D,T,>4, H"6<,D" F&@$@*>@(@ 4FB@:\2@&">4b
Y546  C"2D,T,>4, >" &Z2@& <@*J:b :002
Y547  E4(>": '?G?%?: LJ>8P44 &ZB@:>,>Z

Y540: 1"BD@F >" &8:`R,>4, FH">8"
%ZN@* %79_Q+=3+ EG!=7! (MACHINE ON) BD,*FH"&:b,H F@$@6 24 %-Z6 &ZN@*
>" 4>H,DL,6F>@6 B:"H,. AD4 &8:`R,>>@< F@FH@b>44 &ZN@*" %79_Q+=3+ EG!=7!
(MACHINE ON)
- >" @FH":\>Z, &ZN@*Z B@*8:`R",HFb >"BDb0,>4, B4H">4b,
- 42<,D4H,:\>"b F4FH,<" 2"<Z8",H 8@>HJD D,(J:4D@&">4b B@24P44 (& BD@H4&>@<

F:JR", @>" H@:\8@ 42<,Db,H),
- QAI D"2D,T",H :`$@6 BJF8 *&40,>4b,
- 4:4 :`$@, *,6FH&4, A9I.
%@ &Z8:`R,>>@< F@FH@b>44 &ZN@*" %79_Q+=3+ EG!=7! (MACHINE ON) QAI
B,D,N@*4H & F@FH@b>4, !%!C3a ("&"D46>Z6 @FH">@&) 4 2"BD,T",H &F, &ZT,B,D,R4F-
:,>>Z, *,6FH&4b.

A9I <@0,H 4>4P44D@&"H\ &8:`R,>4, F4(>":" %79_Q+=3+ EG!=7! (MACHINE
ON) B@FD,*FH&@< B,D,&@*" & 1 L:"(" 2"BD@F" >" &8:`R,>4, FH">8". %ZN@* %79_Q+-
=3+ EG!=7! (MACHINE ON) b&:b,HFb :@(4R,F84< BD@42&,*,>4,< F:,*J`V4N F4(-
>":@&:

%79_Q+=3+ EG!=7! =(Y540) 4 (QAI (@H@&@ 8 D"$@H,) 4 (>,H >,4FBD"&4<@6
@T4$84), H@ ,FH\
I540=(Y540) 4 (I541) 4 (I542),

*DJ(4<4 F:@&"<4, 2"BD@F >" &8:`R,>4, &ZB@:>b,HFb H@:\8@ H@(*", 8@(*" QAI (@H@&@
8 D"$@H, 4 >,H >,4FDB"&4<@6 @T4$84, >"BD4<,D, @T4$84 & F,D&@F4FH,<,. (E4(>":
«QAI (@H@&@ 8 D"$@H,» JFH">"&:4&",HFb FH@D@0,&Z< H"6<,D@< QAI. +F:4 FH@D@0,-
&Z6 H"6<,D BD@B"*",H, &ZN@* %79_Q+=3+ EG!=7! [MACHINE ON] "&H@<"H4R,F-
84 &Z8:`R",HFb. II <@0>@ F>@&" BD4&@*4H\ & *,6FH&4, H@:\8@ B@F:, @H8:`R,>4b @H
B4H">4b.)
+F:4 &8:`R,>4, FH">8" $Z: JFB,T>Z<, H@ 2>"R,>4, L:"(" I540 $J*,H 1.

Y541: AD4@FH">@&8" F4>ND@>42"P44 &N@*@& & <@*J:, :000
+F:4 BD4 BJF8, A9I (L:"( I510 & F@FH@b>44 1) L:"( Y541 B,D,8:`R",HFb & 1, H@ & <@-
*J:, :000 BD4@FH">"&:4&",HFb F4>ND@>42"P4b 4>H,DL,6F>ZN &N@*@& 4 &N@*>ZN L:"-
(@&, H@ ,FH\ A9I &@FBD4>4<",H 4N @$>@&:,>>@, F@FH@b>4, &8"0*@< P48:, *:4>@6 &
20 <F.
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Y542: E4(>": ?EG!=?%: @FH">@& B@*"R4
+F:4 ^H@H L:"( JFH">"&:4&",HFb & 1, H@ B@*"R" $,2JF:@&>@ @FH">"&:4&",HFb B@ &F,<
@F\b<, >,2"&4F4<@ @H F@FH@b>4b L:"(" EG!CG, <@*4L48"P44 4 2"BD,H" @FH">@&"
(G63). % F@FH@b>44 1 L:"(" EG!CG B@*"R" 2"BJF8",HFb H@:\8@ H@(*", 8@(*" ^H@H L:"(
B,D,&@*4HFb & F@FH@b>44 0. AJF8 4 @FH">@& B,D,<,V,>4b BD@4FN@*4H JF8@D,>>Z<
FB@F@$@<. +F:4 L:"( Y542 &8:`R",HFb & F@FH@b>44 G63 (2"BD,H <@*4L48"P44 4 @FH"-
>@&"), H@ & A9I >,@$N@*4<@ B@2"$@H4H\Fb @$ @FH">@&, (:"&>@(@ TB4>*,:b.

Y543: C"2D,T,>4, >" @H8DZH4, 2"V4H>ZN >"$@D@&
A@* *,6FH&4,< 8@<">*Z U543 II D"2D,T",H @H8DZH4, @$V,(@ 2"V4H>@(@ >"$@D" 4
H"80, 4>*4&4*J":\>ZN 2"V4H>ZN >"$@D@& >" ^8D">>@< 42@$D"0,>44 1!U3G=Y+
IEG!=?%73 & (DJBB, <,>` IEG!=?%73. ):b @H8DZH4b @H*,:\>ZN 2"V4H>ZN >"-
$@D@& >,@$N@*4<@ >"0"H\ LJ>8P4@>":\>J` 8>@B8J ?H8DZH\ >" &ZT,JB@<b>JH@< 42-
@$D"0,>44. 

Y544: %Z2@& <"8D@F" BD,DZ&">4b
%8:`R,>4, L:"(" (U545) - F@(:"F>@ @B4F">>Z< & DJ8@&@*FH&, B@ BD@(D"<<4D@&">4` -
BD4&@*4H 8 &Z2@&J <"8D@F" BD,DZ&">4b.

Y545: C"2D,T,>4, H"6<,D" F&@$@*>@(@ 4FB@:\2@&">4b
+F:4 L:"( >"N@*4HFb & F@FH@b>44 1, H@ H"6<,D F&@$@*>@(@ 4FB@:\2@&">4b QAI 42<,-
Db,H &D,<b, " ,F:4 L:"( >"N@*4HFb & 0 - H@ >, 42<,Db,H.

Y546: C"2D,T,>4, >" &Z2@& <@*J:b :002
% F@FH@b>44 1 L:"(" & 8"0*Z, t <F &Z2Z&",HFb <@*J:\ :002 (F<@HD4 (:"&J 1.2 >" FHD"-
>4P, 8.).

Y547: E4(>": '?G?%?: LJ>8P44 &ZB@:>,>Z
+F:4 A9I &ZB@:>4:" 8@<">*J 4:4 8@<">*Z >" 4FB@:>,>4, LJ>8P44, B@:JR,>>Z, @H
QAI R,D,2 L:"(4 I520, ..., I531, H@ @>" B,D,&@*4H &ZN@*>@6 L:"( '?G?%? & 1. A@*
*,6FH&4,< ^H@(@ F4(>":" II >,<,*:,>>@ B,D,*",H 4>H,DB@:bH@DJ 4:4 A9I 8@<">*Z
F:,*J`V,(@ &ZB@:>b,<@(@ 8"*D". ]H@ @2>"R",H, RH@ & >"R":, B,D&@(@ <@*J:b :001, B@-
F:,*@&"&T,(@ B@F:, B,D,&@*" L:"(" & 1, L:"(4 I520, ..., I531 J0, F@*,D0"H 8@<">*Z
F:,*J`V,(@ &ZB@:>b,<@(@ 8"*D".

L %>4<">4,!
+F:4 BD4 BD4,<, 8"8@6-H@ LJ>8P44 L:"( Y547 >, &Z8:`R",HFb, 4 B@F:, &ZB@:>,>4b
LJ>8P44 @> >, &8:`R",HFb, H@ & B@8"*D@&@< D,04<,, ,F:4 *">>"b LJ>8P4b b&:b,HFb
@*4>@R>@6 & 8"*D,, & 8@>P, 8"*D" >, $J*,H @FH">@&", H"8 8"8 F4(>": '?G?%? F4>ND@-
>424DJ,H 4 ,(@. 
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y550  1-"b @F\ J &Z8:`R"H,:b H@R84 @$>J:,>4b
Y551  2-"b @F\ J &Z8:`R"H,:b H@R84 @$>J:,>4b
Y552  3-\b @F\ J &Z8:`R"H,:b H@R84 @$>J:,>4b
Y553  4-"b @F\ J &Z8:`R"H,:b H@R84 @$>J:,>4b
Y554  5-"b @F\ J &Z8:`R"H,:b H@R84 @$>J:,>4b
Y555  6-"b @F\ J &Z8:`R"H,:b H@R84 @$>J:,>4b
Y556  7-"b @F\ J &Z8:`R"H,:b H@R84 @$>J:,>4b
Y557  8-"b @F\ J &Z8:`R"H,:b H@R84 @$>J:,>4b

Y550, ..., Y557: 1-"b, .., 8-"b @F\ J &Z8:`R"H,:b H@R84 @$>J:,>4b
%8:`R,>4, L:"(" (U55n) F4(>":424DJ,H *:b QAI, RH@ n-"b @F\ >"N@*4HFb J &Z8:`R"-
H,:b H@R84 @$>J:,>4b. !&H@DJ A9I F:,*J,H F8@B4D@&"H\ & ^H4 L:"(4 F@FH@b>4, &Z-
8:`R"H,:,6 H@R,8 @$>J:,>4b, F<@>H4D@&">>ZN >" FH">8,. =J<,D"P4b @F,6 F@@H&,HFH-
&J,H >@<,DJ L424R,F84N @F,6, J8"2">>@<J & (DJBB, B"D"<,HD@& 4281 AXIS.
QAI 4FB@:\2J,H ^H4 L:"(4 & D,04<, ?#=I, ,F:4 & (DJBB"N B"D"<,HD@& 7261 REF-
TYPE1, ..., 7401 REFTYPE8 J8"2">" BD4&b28" H@R84 @$>J:,>4b H4B" EG!=?7.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y560  1-"b @F\ & 8@>P,&@< B@:@0,>44 +
Y561  2-"b @F\ & 8@>P,&@< B@:@0,>44 +
Y562  3-\b @F\ & 8@>P,&@< B@:@0,>44 +
Y563  4-"b @F\ & 8@>P,&@< B@:@0,>44 +
Y564  5-"b @F\ & 8@>P,&@< B@:@0,>44 +
Y565  6-"b @F\ & 8@>P,&@< B@:@0,>44 +
Y566  7-"b @F\ & 8@>P,&@< B@:@0,>44 +
Y567  8-"b @F\ & 8@>P,&@< B@:@0,>44 +

Y560, ..., Y567: 1-"b, ..., 8-"b @F\ & 8@>P,&@< B@:@0,>44 +
%8:`R,>4, L:"(" (U56n) 4>L@D<4DJ,H QAI @ H@<, RH@ n-"b @F\ >"N@*4HFb & 8@>P,&@<
B@:@0,>44 +. AD4 ^H@< II &Z*",H F4(>": @T4$84 7?=+Q=?+ A?9?/+=3+ +n,
4 2"BD,V",H :`$@, B,D,<,V,>4, B@ n-@6 @F4 & >"BD"&:,>44 +.
7@<">*" D56n F>@&" D"2D,T",H B,D,<,V,>4, B@ n-@6 @F4 & >"BD"&:,>44 +.
=J<,D"P4b @F,6 F@@H&,HFH&J,H >@<,DJ L424R,F84N @F,6, J8"2">>@<J & (DJBB, B"D"-
<,HD@& 4281 AXIS. !&H@DJ A9I F:,*J,H F8@B4D@&"H\ & ^H4 L:"(4 F@FH@b>4, &Z8:`R"-
H,:,6 8@>P,&ZN B@:@0,>46, F<@>H4D@&">>ZN >" FH">8,.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y570  1-"b @F\ & 8@>P,&@< B@:@0,>44 –
Y571  2-"b @F\ & 8@>P,&@< B@:@0,>44 –
Y572  3-\b @F\ & 8@>P,&@< B@:@0,>44 –
Y573  4-"b @F\ & 8@>P,&@< B@:@0,>44 –
Y574  5-"b @F\ & 8@>P,&@< B@:@0,>44 –
Y575  6-"b @F\ & 8@>P,&@< B@:@0,>44 – 
Y576  7-"b @F\ & 8@>P,&@< B@:@0,>44 –
Y577  8-"b @F\ & 8@>P,&@< B@:@0,>44 –

Y570, ..., Y577: 1-"b, ..., 8-"b @F\ & 8@>P,&@< B@:@0,>44 –
%8:`R,>4, L:"(" (U57n) 4>L@D<4DJ,H QAI @ H@<, RH@ n-"b @F\ >"N@*4HFb & 8@>P,&@<
B@:@0,>44 –. AD4 ^H@< II &Z*",H F4(>": @T4$84 7?=+Q=?+ A?9?/+=3+ –n,
4 2"BD,V",H :`$@, B,D,<,V,>4, B@ n-@6 @F4 & >"BD"&:,>44 –.
7@<">*" D57n F>@&" D"2D,T",H B,D,<,V,>4, B@ n-@6 @F4 & >"BD"&:,>44 –.
=J<,D"P4b @F,6 F@@H&,HFH&J,H >@<,DJ L424R,F84N @F,6, J8"2">>@<J & (DJBB, B"D"-
<,HD@& 4281 AXIS. !&H@DJ A9I F:,*J,H F8@B4D@&"H\ & ^H4 L:"(4 F@FH@b>4, &Z8:`R"-
H,:,6 8@>P,&ZN B@:@0,>46, F<@>H4D@&">>ZN >" FH">8,.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y580  !8H4&>Z6 42<,D4H,:\ >"0"H & >"BD"&:,>44 X+
Y581  !8H4&>Z6 42<,D4H,:\ >"0"H & >"BD"&:,>44 X–
Y582  !8H4&>Z6 42<,D4H,:\ >"0"H & >"BD"&:,>44 Z+
Y583  !8H4&>Z6 42<,D4H,:\ >"0"H & >"BD"&:,>44 Z–
Y584
Y585
Y586
Y587

% F:JR", II H@8"D>Z< FH">8@< &Z$4D"H\ &"D4">H F4 1!;+C 7?CC+7O33 )93=Y
(42<,D,>4, 8@DD,8P444 B@ *:4>,) >" ^8D">>@< 42@$D"0,>44 F5 E;+U+=3a. ="04-

<"H\ 8>@B8J ;+=_ ?A+C!O35 . ED,*4 @B,D"P46 &4*>Z< FH">,H LJ>8P4@-

>":\>"b 8>@B8" F3 !%G?;!G3Q+E7!a AC3%a17! (L:"( I426). AD4 &8:`R,>>@<
F@FH@b>44 8>@B84 (Y426=1), B@* *,6FH&4,< 8>@B@8 B,D,<,V,>4b (*"0, & F:JR", B@:@-
0,>4b 0% B,D,8:`R"H,:b B@*"R4) &Z$D">>"b @F\ B,D,<,V",HFb F@ F8@D@FH\`, @BD,*,-
:,>>@6 B"D"<,HD@< 8022 G37FD, *@ H,N B@D, B@8" >, $J*,H >"0"H" 8>@B8", BD4>"*:,-
0"V"b &Z$D">>@<J >"BD"&:,>4` "8H4&>@(@ 42<,D4H,:b (L:"(4 Y580, ..., Y583).

Y580: !8H4&>Z6 42<,D4H,:\ >"0"H
& >"BD"&:,>44 X+

Y581: !8H4&>Z6 42<,D4H,:\ >"0"H
& >"BD"&:,>44 X–

Y582: !8H4&>Z6 42<,D4H,:\ >"0"H
& >"BD"&:,>44 Z+

Y583: !8H4&>Z6 42<,D4H,:\ >"0"H
& >"BD"&:,>44 Z–

E4(>":Z @H "8H4&>@(@ 42<,D4H,:b
BD4>4<"`HFb R,D,2 24 %-Z, 4>H,D-
L,6F>Z, &N@*Z, @BD,*,:,>>Z,
BD@42&@*4H,:,< FH">8". E4(>":Z
@H ^H4N &N@*@& F:,*J,H F8@B4D@-
&"H\ & F@@H&,HFH&J`V4, L:"(4 Y580, ..., Y583. % 4>H,D,F"N H@R>@FH4 42<,D,>4b @BD@F
4 F8@B4D@&">4, &N@*@& >,@$N@*4<@ 8"8 <@0>@ R"V, BD@&@*4H\, *:b R,(@ BD4(@*>Z<
b&:b,HFb <@*J:\ :002. C"2D,T,>4, <@*J:b P,:,F@@$D"2>@ BD4&b2Z&"H\ 8 L:"(J Y426
:"<BZ LJ>8P4@>":\>@6 8>@B84 !%G?;!G3Q+E7!a AC3%a17! *:4>Z 4>FHDJ-
<,>H".
+F:4 "8H4&>Z6 42<,D4H,:\ 4<,,H H@:\8@ @*4> @$V46 &ZN@* *:b &F,N R,HZD,N >"BD"&-
:,>46, H@ @$V46 &ZN@* *@:0,> $ZH\ F8@B4D@&"> & F@@H&,HFH&J`V46 L:"( Y580, ...,
Y583 B@FD,*FH&@< L:"(@& Y430, Y434, Y432, Y436 (DJR>@, B,D<,V,>4, B@ X+, DJR>@,
B,D,<,V,>4, B@ X–, DJR>@, B,D<,V,>4,B@ Z+, DJR>@, B,D<,V,>4, B@ Z–).



2.2.2 K:"(4 F&b24 A9I-QAI (&ZN@*>Z, L:"(4)

97

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y590
Y591
Y592
Y593
Y594
Y595
Y596
Y597
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)

Y600  =@<,D BD@(D"<<Z, &Z$D">>@6 *:b "&H@<"H4R,F8@(@ D,04<", &
RH050

Y601  =@<,D BD@(D"<<Z, &Z$D">>@6 *:b D,04<" DJR>@(@ &&@*" *">-
>ZN, & RH050

Y602  %ZB@:>,>4, BD@(D"<<Z F &>,T>,(@ JFHD@6FH&" (DNC)

Y603  %ZB@:>,>4, BD@(D"<<Z F &>,T>,(@ JFHD@6FH&" B@ BD@H@8@:J
L4D<Z NCT (NCT DNC)

Y604  %Z*"R" F@@$V,>4b 
Y605  ?H8DZH4, BD4,<>@(@ 8">":"
Y606  A,D,FZ:",<Z, *">>Z, & B"<bH4
Y607  A9I BD4>b:" *">>Z, 42 B"<bH4 

K:"("<4 Y600, ..., Y603 <@0>@ &ZB@:>bH\ H, 0, F"<Z, @B,D"P44, 8"8 4 &Z$@D@< <,-
>` @B,D"P46 «AD@(@>» >" 42@$D"0,>44 «#4$:4@H,8"».

Y600: =@<,D BD@(D"<<Z, &Z$D">>@6 *:b "&H@<"H4R,F8@(@ D,04<", & RH050
+F:4 L:"( B,D,&@*4HFb & 1, H@ *:b BD@(@>" & "&H@<"H4R,F8@< D,04<, &Z$4D",HFb BD@-
(D"<<" F >@<,D@<, 2"*">>Z< & D,(4FHD, RH050. K:"( F:,*J,H J*,D04&"H\ & F@FH@b>44
1 *@ H,N B@D, B@8" 42 D,(4FHD" RH031 <Z >, JFB,,< @$D"H>@ FR4H"H\ R4F:@, 2"B4F">>@,
& RH050.

Y601: =@<,D BD@(D"<<Z, &Z$D">>@6 *:b D,04<" DJR>@(@ &&@*" *">>ZN, & RH050
+F:4 L:"( B,D,&@*4HFb & 1, H@ *:b BD@(@>" & D,04<, DJR>@(@ &&@*" *">>ZN &Z$4D",H-
Fb BD@(D"<<" F >@<,D@<, 2"*">>Z< & D,(4FHD, RH050. K:"( F:,*J,H J*,D04&"H\ & F@-
FH@b>44 1 *@ H,N B@D, B@8" 42 D,(4FHD" RH032 <Z >, JFB,,< @$D"H>@ FR4H"H\ R4F:@,
2"B4F">>@, & RH050.

Y602: %ZB@:>,>4, BD@(D"<<Z F &>,T>,(@ JFHD@6FH&" (DNC)
+F:4 L:"( B,D,&@*4HFb & 1, H@ &Z$4D",HFb &ZB@:>,>4, BD@(D"<<Z & "&H@<"H4R,F8@<
D,04<, F &>,T>,(@ JFHD@6FH&", $,2 BD@H@8@:". K:"( F:,*J,H J*,D04&"H\ & 1 *@ H,N
B@D, B@8" L:"( F@FH@b>4b I602 «&ZB@:>,>4, BD@(D"<<Z F &>,T>,(@ JFHD@6FH&"» >,
B,D,N@*4H & 1.

Y603: %ZB@:>,>4, BD@(D"<<Z F &>,T>,(@ JFHD@6FH&" B@ BD@H@8@:J L4D<Z NCT (NCT
DNC)
+F:4 L:"( B,D,&@*4HFb & 1, H@ &Z$4D",HFb &ZB@:>,>4, BD@(D"<<Z F &>,T>,(@ J-
FHD@6FH&" B@ BD@H@8@:J L4D<Z NCT. K:"( F:,*J,H J*,D04&"H\ & 1 *@ H,N B@D, B@8"
L:"( F@FH@b>4b I603 «&ZB@:>,>4, BD@(D"<<Z F &>,T>,(@ JFHD@6FH&" B@ BD@H@8@:J
L4D<Z NCT» >, B,D,N@*4H & 1.

Y604: %Z*"R" F@@$V,>4b
A9I &8:`R",H L:"( Y604 8@<">*@6 U604 4 0*,H *@ H@(@, B@8" L:"( I604 >, B,D,N@*4H
& 1. A@F:, ^H@(@ L:"( Y604 *@:0,> $ZH\ &Z8:`R,> 8@<">*@6 D604. ]H" B"D" L:"(@&
F:J0"H *:b F4>ND@>42"P44 @$D"$@H84 <"N@&4R8@<, D,":42J,<@< >" A%;. (A"D":-
:,:\>@ &8:`R,>Z D,04<Z DJR>@(@ &&@*" *">>ZN 4 <"N@&4R8": Y405AY401).
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Y605: ?H8DZH4, BD4,<>@(@ 8">":"
+F:4 A9I N@R,H 4>4P44D@&"H\ BD4,< *">>ZN, H@ @>" 2"B@:>b,H D,(4FHDZ RH054, ...,
RH056, 4 B@H@< JFH">@&8@6 L:"(" Y605 & 1 F4(>":424DJ,H *:b QAI @ >"<,D,>44 BD4-
,<". 

Y606: A,D,FZ:",<Z, *">>Z, & B"<bH4
+F:4 L:"( B,D,&@*4HFb & 1, H@ QAI B@FZ:",H F@*,D04<@, &Z$D">>@6 @$:"FH4 B"<bH4
(F010, ..., F499) R,D,2 J8"2">>@, &>,T>,, JFHD@6FH&@. ="R":\>Z6 "*D,F D"2D,T,>>ZN
*">>ZN F@*,D04HFb & D,(4FHD, RH051, " 8@:4R,FH&@ B,D,FZ:",<ZN $"6H@& (*:4>" 2"-
B4F4) - & D,(4FHD, RH052. =@<,D &>,T>,(@ JFHD@6FH&", R,D,2 8@H@D@, B@FZ:"`HFb *">-
>Z,, J8"2Z&",HFb & D,(4FHD, RH053. K:"( F:,*J,H B,D,&,FH4 & 1 >" &D,<b @*>@(@ P48:"
A9I. +F:4 QAI 2"8@>R4:@ B,D,FZ:8J *">>ZN, H@ @>@ B,D,&,*,H L:"( I606 & 1. A@F:,
^H@(@ A9I *@:0>" JFH">@&4H\ L:"( Y606 & 0, 4 H,< F"<Z< B,D,FZ:8" *">>ZN 2"&,D-
T,>".

Y607: A9I BD4>b:" *">>Z, 42 B"<bH4
+F:4 A9I @$D"$@H":" *">>ZN, B,D,F:">>Z, @H QAI 8 >,6, H@ @>" B,D,&,*,H L:"( & 1
>" &D,<b @*>@(@ P48:" A9I. ]H@ @2>"R",H, RH@ &Z$D">>"b @$:"FH\ @BbH\ B"<bH4 <@-
0,H $ZH\ B,D,B4F">". QAI 2"B@:>b,H @$:"FH\ B"<bH4 (F010, ..., F499) F >"R":\>@(@ "*-
D,F", J8"2">>@(@ & RH054, 8@:4R,FH&@< $"6H@&, 2"*">>@< & D,(4FHD, RH055, R,D,2
&>,T>,, JFHD@6FH&@, @BD,*,:,>>@, & D,(4FHD, RH056. +F:4 2"B@:>,>4, 2"8@>R,>@, H@
L:"( B,D,&,*,HFb & 1. A9I @H&,H4H >" ^H@ R,D,2 L:"( Y607.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y610  1"BD,H >" B,D,<,V,>4, B@ 1-@6 @F4
Y611  1"BD,H >" B,D,<,V,>4, B@ 2-@6 @F4
Y612  1"BD,H >" B,D,<,V,>4, B@ 3-,6 @F4
Y613  1"BD,H >" B,D,<,V,>4, B@ 4-@6 @F4
Y614  1"BD,H >" B,D,<,V,>4, B@ 5-@6 @F4
Y615  1"BD,H >" B,D,<,V,>4, B@ 6-@6 @F4
Y616  1"BD,H >" B,D,<,V,>4, B@ 7-@6 @F4
Y617  1"BD,H >" B,D,<,V,>4, B@ 8-@6 @F4

Y610, ..., Y617: 1"BD,H >" B,D,<,V,>4, B@ 1-@6, ..., 8-@6 @F4
A,D,* H,<, RH@ 4>H,DB@:bH@D &Z*": $Z 8@<">*J B,D,<,V,>4b B@ 8"8@6-:4$@ @F4, @>
2"BD"T4&",H D"2D,T,>4, >" B,D,<,V,>4, B@FD,*FH&@< L:"(@& I610, ..., I617. ?> @H8:"-
*Z&",H &Z*"RJ 8@<">*Z B,D,<,V,>4b *@ H@(@, B@8" B@FD,*FH&@< 4>FHDJ8P44

D61n 
A9I >, D"2D,T",H 8@<">*J B,D,<,V,>4b F@@H&,HFH&J`V4<4 L:"("<4 Y610, ..., Y617.
A@F:, F>bH4b 2"BD@F" >" B,D,<,V,>4,, 2"BD,H@< >" B,D,<,T,>4, (&8:`R,>4, L48F"-
P44 @F4, @H8:`R,>4, D"2D,T,>>4b BD4&@*", 8@<">*" U61n) >,@$N@*4<@ B@*@0*"H\
*@ H,N B@D, B@8" F@@H&,FHF&J`V"b @F\ >, BD4N@*4H & B@24P4`, 2" R,< <@0>@ >"$:`-
*"H\ B@ L:"("< I560, ..., I567.
]H4 L:"(4 <@(JH $ZH\ 4FB@:\2@&">Z *:b <,N">4R,F8@6 L48F"P44 @F,6, 4:4 *:b JFH"-
>@&84 <JLHZ FP,B:,>4b, ,F:4 @*4> *&4("H,:\ BD4&@*4H & *&40,>4, >,F8@:\8@ @F,6,
4:4 0, *:b F4>ND@>42"P44 B,D,8:`R,>4b, ,F:4 $ZFHDZ6 N@* F@BD@&@0*",HFb JFH"-
>@&8@6 <JLHZ FP,B:,>4b. =J<,D"P4b @F,6 F@@H&,HFH&J,H >@<,DJ L424R,F84N @F,6,
J8"2">>@<J & (DJBB, B"D"<,HD@& 4281 AXIS.



2.2.2 K:"(4 F&b24 A9I-QAI (&ZN@*>Z, L:"(4)

101

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y620  C"2<Z8">4, 8@>HJD" 1-@6 @F4
Y621  C"2<Z8">4, 8@>HJD" 2-@6 @F4
Y622  C"2<Z8">4, 8@>HJD" 3-,6 @F4
Y623  C"2<Z8">4, 8@>HJD" 4-@6 @F4
Y624  C"2<Z8">4, 8@>HJD" 5-@6 @F4
Y625  C"2<Z8">4, 8@>HJD" 6-@6 @F4
Y626  C"2<Z8">4, 8@>HJD" 7-@6 @F4
Y627  C"2<Z8">4, 8@>HJD" 8-@6 @F4

Y620, ..., Y627: C"2<Z8">4, 8@>HJD" 1-@6, ..., 8-@6 @F4
A@* *,6FH&4,< 8@<">*Z D62n >" n-@6 @F4 II 2"<Z8",HFb 8@>HJD D,(J:4D@&">4b B@24-
P44 4 &Z*",HFb $"2@&Z6 F4(>": *:b BD4&@*@&. QAI >,BD,DZ&>@ >"$:`*",H 2" F@FH@b-
>4,< 8@>HJD" D,(J:4D@&">4b, 4 & F:JR", >,@$N@*4<@FH4 &Z*",H F@@$V,>4, @$ @T4$8,
E+C%?n, ?#C!G=!a E%a1[n.
A@* *,6FH&4,< 8@<">*Z U62n >" n-@6 @F4 II D"2<Z8",HFb 8@>HJD D,(J:4D@&">4b B@-
24P44 4 >, &Z*",HFb $"2@&Z6 F4(>":, @*>"8@ II 42<,Db,H 4 D,(4FHD4DJ,H H,8JVJ`
B@24P4` @F4. ="$:`*,>4, 2" @T4$8"<4 F,D&@F4FH,<Z 4 @$D"H>@6 F&b24 >, &,*,HFb,
@*>"8@ BD@*@:0",HFb >"$:`*,>4, 2" F@FH@b>4,< *"HR48" 4 & F:JR", >,@$N@*4<@FH4
&Z*",HFb F4(>": @$ @T4$8, )!GQ37n.
A,D,* @H8:`R,>4,< 2"<Z8">4b 8@>HJD" F:,*J,H BD@&,D4H\ >,B@*&40>@, F@FH@b>4,
*">>@6 @F4, H@ ,FH\ 4FH4>>@FH\ L:"(" I56n.

%>4<">4,! +F:4 &@ &D,<b BD@(@>" BD@(D"<<Z @H8DZH\ 8@>HJD D,(J:4D@&">4b B@24-
P44 4 B@H@< 2"<8>JH\, B@F:, 2"<Z8">4b >,@$N@*4<@ &F,(*" @HBD"&4H\ @F\ &
D,L,D,>H>J` H@R8J, & BD@H4&@< F:JR", BD@4FN@*4H B@H,D\ B@24P44! 
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y630  1-"b @F\ @H A9I
Y631  2-"b @F\ @H A9I
Y632  3-\b @F\ @H A9I
Y633  4-"b @F\ @H A9I
Y634  5-"b @F\ @H A9I
Y635  6-"b @F\ @H A9I
Y636  7-"b @F\ @H A9I
Y637  8-"b @F\ @H A9I

 
Y630, ..., Y637: 1-"b, ..., 8-"b @F\ @H A9I
3>H,DB@:bH@D <@0,H B@:JR"H\ 8@<">*Z 4 @H QAI, 4 @H A9I.
+F:4 <Z N@H4< 4>4P44D@&"H\ B,D,<,V,>4b B@ 8"8@6-H@ @F4 @H QAI, H@ & (DJBB, B"-
D"<,HD@& 4281 AXIS >,@$N@*4<@ 2"B4FZ&"H\ >@<,D L424R,F8@6 @F4 Db*@< F J8"2">4-
,< F@@H&,HFH&J`V,6 ,6 :@(4R,F8@6 @F4. ="BD4<,D, ,F:4 4281 X = 1, H@ 2"B4F">>Z,
B@ "*D,FJ X 8@<">*Z 4>H,DB@:bH@D &Z*",H *:b 1-@6 L424R,F8@6 @F4. E@@H&,HFH&J`-
V4, L:"(4 Y630, .., Y637 &Z$D">>ZN H"84< FB@F@$@< @F,6 F:,*J,H J*,D04&"H\ & 0.
+F:4 <Z N@H4< 4>4P44D@&"H\ B,D,<,V,>4b B@ 8"8@6-H@ @F4 @H A9I, H@(*" >,@$N@*4-
<@ B,D,&@*4H\ F@@H&,HFH&J`V46 &ZN@*>@6 L:"( Y630, .., Y637 & 1. A@F8:\8J H"8@6
@F4 >, BD4F&@,>" :@(4R,F8"b @F\ (& (DJBB, B"D"<,HD@& 4281 AXIS >,:\2b J8"2"H\ @F\
F H"84< >@<,D@<), B@^H@<J *">>@6 @F4 >, @H&@*4HFb <,FH@ & 42@$D"0,>44 B@24P46,
4:4 0, ^H4 @F4 *"0, >, 4<,`H >"2&">4b. A"D"<,HD42"P4b @F,6, 4>4P44D@&">>ZN 42
A9I, H"8"b 0,, 8"8 & F:JR", 4>4P44D@&">4b @H QAI.
3>H,DB@:bH@D <@0,H B@:JR"H\ 8@<">*J B,D,<,V,>4b @*>@&D,<,>>@ 4 @H QAI, 4 @H
A9I. )&, 8@<">*Z &ZB@:>b`HFb B"D"::,:\>@ *DJ( *DJ(J 4 >,2"&4F4<@ *DJ( @H *DJ(".
="BD4<,D, & H@ &D,<b, 8@(*" @F4 QAI &ZB@:>b`H D,2">4,, @F\ A9I &D"V",H <"("24>.
;@*4L48"P4b B@*"R4 4 $ZFHD@(@ N@*", " H"80, 8@<">*" @FH">@&" B@*"R4 FEED HOLD
*,6FH&J`H @*4>"8@&Z< @$D"2@< 4 >" @F4 A9I, 4 >" @F4 QAI.
E@FH@b>4, 4>H,DB@:bH@D" B@ @Fb<, &Z$D">>Z< *:b QAI, <@0,H $ZH\ FR4H">@ (@*>@-
&D,<,>>@ *:b &F,N @F,6) 42 (DJBBZ L:"(@& I550, ..., I557.
?F4, &Z$D">>Z, *:b A9I @$:"*"`H @H*,:\>Z<4 F@FH@b>4b<4 4>H,DB@:bH@D", H"8 8"8
@>4 D"$@H"`H 4 >,2"&4F4<@ *DJ( @H *DJ(", 4 >, <@(JH $ZH\ F@,*4>,>Z *:b &ZD"$@H84
HD",8H@D44. ]H4 F@FH@b>4b <@(JH FR4H"H\Fb 42 L:"(@& I900, ..., I977, " B@24P44 @F,6
A9I - 42 D,(4FHD@& RH100, ..., RH139. 7@<">*Z B,D,<,V,>4b @H A9I <@(JH &Z*"&"H\-
Fb R,D,2 L:"(4 Y900, ..., Y977 4 D,(4FHDZ RH100, ..., RH139.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y640  %Z8:`R,>4, >"$:`*,>4b 2" *"HR48@< 1-@6 @F4
Y641  %Z8:`R,>4, >"$:`*,>4b 2" *"HR48@< 2-@6 @F4
Y642  %Z8:`R,>4, >"$:`*,>4b 2" *"HR48@< 3-,6 @F4
Y643  %Z8:`R,>4, >"$:`*,>4b 2" *"HR48@< 4-@6 @F4
Y644  %Z8:`R,>4, >"$:`*,>4b 2" *"HR48@< 5-@6 @F4
Y645  %Z8:`R,>4, >"$:`*,>4b 2" *"HR48@< 6-@6 @F4
Y646  %Z8:`R,>4, >"$:`*,>4b 2" *"HR48@< 7-@6 @F4
Y647  %Z8:`R,>4, >"$:`*,>4b 2" *"HR48@< 8-@6 @F4

Y640, ..., Y647: %Z8:`R,>4, >"$:`*,>4b 2" *"HR48@< 1-@6, ... 8-@6 @F4
=" H,N @FbN, *:b 8@H@DZN B"D"<,HD 440n ENCDn D"2D,T",H >"$:`*,>4, 2" @$DZ&@<
BD@&@*" *"HR48" (=0), JFH">@&8@6 F@@H&,HFH&J`V,(@ L:"(" & 1 <@0>@ &Z8:`R"H\ >"-
$:`*,>4, 2" *"HR48@<.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y650  !8H4&>Z6 (:"&>Z6 TB4>*,:\ &D"V",HFb

Y651  1"BD@F >" 2"<Z8">4, 8@>HJD" 4 @D4,>H"P4` 1-(@ (:"&>@(@
TB4>*,:b

Y652  C"2D,T,>4, B" &Z*"RJ $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b
Y653  #"2@&Z6 F4(>": 1-(@ (:"&>@(@ TB4>*,:b F B@:bD>@FH\` +

Y654  )&@4R>"b &Z*"R" $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b
(DJR>@, B,D,<,V,>4, (:"&>@(@ TB4>*,:b)

Y655  E4>ND@>42"P4b 1-(@ (:"&>@(@ TB4>*,:b F@ 2-Z<

Y656  E4>ND@>42"P4b 1-(@ (:"&>@(@ TB4>*,:b & BD@H4&@B@:@0>@<
>"BD"&:,>44

Y657  ?D4,>H"P4b 1-(@ (:"&>@(@ TB4>*,:b B@ $@:,, 8@D@H8@<J BJH4

Y650: !8H4&>Z6 (:"&>Z6 TB4>*,:\ &D"V",HFb
3>H,DB@:bH@D B,D,&,*,H L:"( I553 (2"BD@F >" &D"V,>4, (:"&>@(@ TB4>*,:b) & =1 B,-
D,* BJF8@< 8"*D@& H4B" G1, G2, G3, G33, ,F:4 (:"&>Z6 TB4>*,:\ >, BD4>4<",H JR"F-
H4, & 4>H,DB@:bP44 (8@>HJD (:"&>@(@ TB4>*,:b >, 2"<8>JH, I651=0 4 I661=0).
3>H,DB@:bP4b 2"BJF8",HFb B@* *,6FH&4,< F@FH@b>4b 1 L:"(" Y650.
]H@H L:"( & F:JR", F<,T">>ZN 8"*D@& (F@*,D0"V4N 4 4>H,DB@:bP4`, 4 LJ>8P4`)
<@0,H 4FB@:\2@&"H\Fb *:b F4>ND@>42"P44 *,6FH&4b 4>H,DB@:bH@D" 4 A9I, H"8 8"8
& BD@P,FF, &ZB@:>,>4b 8"*D" 4>H,DB@:bH@D 4 A9I @*>@&D,<,>>@ B@:JR"`H @H>@Fb-
VJ`Fb 8 >4< 8@<B@>,>HJ *">>@(@ 8"*D".(%ZB@:>b,<Z, *,6FH&4b F<@HD4 BD4 @B4F"-
>44 L:"(" I553.)
!&H@D A9I *@:0,> F@$:`*"H\ 2" H,<, RH@ *"0, H@(*", 8@(*" H,N>@:@(4b >, HD,$J,H
&8:`R,>>@(@ F@FH@b>4b (:"&>@(@ TB4>*,:b & ^H4N H4B"N 8"*D" (>"BD44,D, & (:"&>@<
TB4>*,:, 4<,,HFb VJB), @> &@2&D"H4: ^H@H L:"( *:b QAI, $,2 2"BJF8" (:"&>@(@
TB4>*,:b.

Y651: 1"BD@F >" 2"<Z8">4, 8@>HJD" 4 @D4,>H"P4` 1-(@ (:"&>@(@ TB4>*,:b
+F:4 (:"&>Z6 BD4&@* <@0>@ B@24P4@>4D@&"H\, H@ ,FH\ R,D,2 (:"&>Z6 BD4&@* <@0>@
2"<Z8"H\ 8@>HJD D,(J:4D@&">4b B@24P44, H@(*" &8:`R4& L:"( Y651, B@FD,*FH&@< 8@-
<">*Z

U651 
<@0>@ 2"BD@F4H\ @H QAI 2"<Z8">4, 8@>HJD" 4 @D4,>H"P4` (:"&>@(@ TB4>*,:b. E8@-
D@FH\ B@4F8" >J:,&@(@ 4<BJ:\F" <@0,H @BD,*,:bH\Fb "&H@D@< A9I R,D,2 D,(4FHD
RH061 $"2@&@(@ F4(>":" DJR>@(@ B,D,<,V,>4b 1-(@ (:"&>@(@ TB4>*,:b. +F:4 @D4,>-
H"P4b 2"8@>R4:"F\ ((:"&>Z6 TB4>*,:\ FH@4H J >J:,&@(@ 4<BJ:\F" *"HR48"), H@ QAI
B@*H&,D0*",H &ZB@:>,>4b 8@<">*Z &8:`R,>4,< &N@*>@(@ L:"(" I651.

Y652: C"2D,T,>4, >" &Z*"RJ $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b
A,D,&@* ^H@(@ L:"(" & 1 2"BJF8",H B@*X,< 4 FB"* $"2@&@(@ F4(>":".
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Y653: #"2@&Z6 F4(>": 1-(@ (:"&>@(@ TB4>*,:b F B@:bD>@FH\` +
1>"R,>4,, 2"B4F">>@, & D,(4FHD RH060, QAI &F,(*" D"FF<"HD4&",H 8"8 B@:@04H,:\-
>@, R4F:@ (+). A@:bD>@FH\ $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b @BD,*,:b,HFb B,D,-
8:`R,>4,< L:"(" Y653 & F@@H&,HFH&J`V,, F@FH@b>4,:
 B@* *,6FH&4,< 8@<">*Z U653 B@:bD>@FH\ $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b $J*,H

B@:@04H,:\>@6, "
 B@* *,6FH&4,< 8@<">*Z D653 B@:bD>@FH\ $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b FH"-

>,H @HD4P"H,:\>@6.

Y654: )&@4R>"b &Z*"R" $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b (DJR>@, B,D,<,V,-
>4, (:"&>@(@ TB4>*,:b)
% F@FH@b>44 0 L:"(" &Z*"R" $"2@&@(@ F4(>":" BD@4FN@*4H 42 D,(4FHD" RH060, F JR,H,<
L:"(" >"BD"&:,>4b Y653 4 BD,*,:@& *4"B"2@>", JFH">@&:,>>ZN & B"D"<,HD,.
% F@FH@b>44 1 L:"(" &Z*"R" $"2@&@(@ F4(>":" BD@4FN@*4H >,B@FD,*FH&,>>@, >" @F>@&,
2"B4F">>@(@ & D,(4FHD RH061 *&@4R>@(@ 2>"R,>4b. A@* *,6FH&4,< +10 % & D,(4FHD 2"-
B4FZ&",HFb 2>"R,>4, 7FFFh, " B@* *,6FH&4,< -10 % & D,(4FHD 2"B4FZ&",HFb 2>"R,>4,
8000h. 

Y655: E4>ND@>42"P4b 1-(@ (:"&>@(@ TB4>*,:b F@ 2-Z<
+F:4 1-Z6 (:"&>Z6 TB4>*,:\ <Z N@H4< F4>ND@>424D@&"H\ F@ 2-Z<, H@ R,D,2 D,(4FHD
RH060, 4:4 RH061 F:,*J,H F@@$V4H\ 1-<J (:"&>@<J TB4>*,:` R"FH@HJ @$@D@H@& F >"-
BD"&:,>4,<, F@&B"*"`V4< 4:4 BD@H4&@B@:@0>Z< >"BD"&:,>4` 2-(@ TB4>*,:b. A@F-
:, BD4N@*" F4(>":" I656 n=nS, JFH">@&4H\ L:"( Y655 & 1, " B@H@< B@*@0*"H\ F4(>":"
I651 «8@>HJD 2"<8>JH >" 1-@< (:"&>@< TB4>*,:,».
  – =" B,D&@< T"(J QAI JFH">"&:4&",H >J:,&@6 4<BJ:\F 1-(@ (:"&>@(@ TB4>*,:b >"

J8"2">>@, & B"D"<,HD, 5402 SPSHIFT1 D"FFH@b>4, @H >J:,&@(@ 4<BJ:\F" 2-(@
(:"&>@(@ 4<BJ:\F". IF4:,>4, D,(J:4D@&">4b <@0>@ 2"*"H\ & B"D"<,HD, 5401
SYNCHR1, " B@H@<

 – *:b 1-(@ (:"&>@(@ TB4>*,:b @>@ 2"<8>,H 8@>HJD D,(J:4D@&">4b B@24P44 (I651=1),
4 >"R4>"b F ^H@(@ B@*"FH 4<BJ:\FZ @H *"HR48" 2-(@ (:"&>@(@ TB4>*,:b >" &N@*
D,(J:4D@&">4b B@24P44 1-(@ (:"&>@(@ TB4>*,:b. E ^H@(@ <@<,>H" *:b 1-(@
(:"&>@(@ TB4>*,:b $J*JH *,6FH&4H,:\>Z<4 F,D&@B"D"<,HDZ F 4>*,8F@< S1.
+F:4 & B"D"<,HD, 4509 FEEDFORWS1 JFH">@&:,>@ BD4$:424H,:\>@ 128, H@ F:,-
0,>4, 2" >J:,&Z< 4<BJ:\F@< 2-(@ (:"&>@(@ TB4>*,:b &F,(*" @FJV,FH&:b,HFb
F <4>4<":\>@6 >,F@(:"F@&">>@FH\`, >" 2"*">>@< & B"D"<,HD, 5402 SPSHIFT1
D"FFH@b>44.

Y656: E4>ND@>42"P4b 1-(@ (:"&>@(@ TB4>*,:b & BD@H4&@B@:@0>@< >"BD"&:,>44
+F:4 2>"R,>4, L:"(" F@FH"&:b,H 0, H@ B@ @8@>R">44 F4>ND@>@2"P44 QAI &D"V",H 1-
Z6 (:"&>Z6 TB4>*,:\ & >"BD"&:,>44, F@&B"*"`V,< F >"BD"&:,>4,< 2-(@ (:"&>@(@
TB4>*,:b, " ,F:4 2>"R,>4, L:"(" D"&>@ 1- & BD@H4&@B@:@0>@< >"BD"&:,>44.
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Y657: ?D4,>H"P4b 1-(@ (:"&>@(@ TB4>*,:b B@ $@:,, 8@D@H8@<J BJH4
L:"( A9I B"D"<,HD B,D,<,V,>4, (:"&>@(@ TB4>*,:b BD4 @D4,>H"P44

Y657=0 7209
ZPULSS1=0

(:"&>Z6 TB4>*,:\ &F,(*" B@*N@*4H 8 >J:,&@<J 4<BJ:\FJ B@ $@:,,
8@D@H8@<J BJH4, >,2"&4F4<@ @H 2"*">>@(@ & D,(4FHD, RH061 >"-
BD"&:,>4b (@H 2>"8" *&@4R>@(@ R4F:")

7209
ZPULSS1=1

(:"&>Z6 TB4>*,:\ &F,(*" B@*N@*4H 8 >J:,&@<J 4<BJ:\FJ &D"V,-
>4,< B@ 2"*">@>>@<J & D,(4FHD, RH061 >"BD&:,>4`

Y657=1 (:"&>Z6 TB4>*,:\ &F,(*" B@*N@*4H 8 >J:,&@<J 4<BJ:\FJ B@ $@:,,
8@D@H8@<J BJH4, >,2"&4F4<@ @H 2"*">>@(@ & D,(4FHD, RH061 >"-
BD"&:,>4b (@H 2>"8" *&@4R>@(@ R4F:")

%@@$V,, A9I F:,*J,H F@FH"&:bH\ H"8, RH@ BD4 &ZB@:>,>44 8@<">*Z M19, ,F:4 >, 2"<-
8>JH 8@>HJD (:"&>@(@ TB4>*,:b, 2>"R,>4, L:"(" Y657 D"&>@ 0, " ,F:4 8@>HJD 2"<8>JH,
H@ 2>"R,>4, L:"(" D"&>@ 1.
?$XbF>,>4,: % P48:, F&,D:,>4b &ZH@R84 G76 TB4>*,:\ &F,(*" *@:0,> $ZH\

@D4,>H4D@&"> B@&@D@H@< B@ >"BD"&:,>4` &D"V,>4b, H"8 8"8 BD4
B@&@D@H, & BD@H4&@B@:@0>@< >"BD"&:,>44 >" B@&,DN>@FH4 <@(JH
@FH"H\Fb F:,*Z 4:4 4>FHDJ<,>H <@0,H $ZH\ B@&D,0*,>. ?*>"8@,
& P48:, >"D,2">4b D,2X$Z $,2 JD"&>4H,:\>@6 &FH"&84 G84.2,
G84.3, & F:JR", F,D46>@(@ F&,D:,>4b &F,(*" F:,*J,H &ZB@:>bH\ @-
D4,>H"P4` TB4>*,:b F 2"<8>JHZ< 8@>HJD@<, 4 2*,F\ B@*N@* B@
$@:,, 8@D@H8@<J BJH4 F^8@>@<4H &D,<b.

%>4<">4,: A"D"<,HD 7209 ZPULSS1 @$b2"H,:\>@ *@:0,> $ZH\ JFH">@&:,> & 1, ,F:4
BD4&@* ^<J:4DJ,H 4<BJ:\FZ @H *"HR48" (:"&>@(@ TB4>*,:b. 7D@<,
H@(@, 4 B@ &ZT,J8"2">>Z< H,N>@:@(4R,F84< BD4R4>"< ,(@ P,:,F@@$D"2-
>@, 2>"R,>4, D"&>@ 1.
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=@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y660  2-@6 (:"&>Z6 TB4>*,:\ "8H4&,>

Y661  1"BD@F >" 2"<Z8">4, 8@>HJD" 4 @D4,>H"P4` 2-(@ (:"&>@(@
TB4>*,:b 

Y662  C"2D,T,>4, >" &Z*"RJ $"2@&@(@ F4(>":" 2-(@ (:"&>@(@ TB4>*,:b
Y663  #"2@&Z6 F4(>": 2-(@ (:"&>@(@ TB4>*,:b F B@:bD>@FH\` +

Y664  )&@4R>"b &Z*"R" $"2@&@(@ F4(>":" 2-(@ (:"&>@(@ TB4>*,:b
(DJR>@, B,D,<,V,>4, (:"&>@(@ TB4>*,:b)

Y665  E4>ND@>42"P4b 2-(@ (:"&>@(@ TB4>*,:b F 1-Z<

Y666  E4>ND@>42"P4b 2-(@ (:"&>@(@ TB4>*,:b & BD@H4&@B@:@0>@<
>"BD"&:,>44

Y667  ?D4,>H"P4b 2-(@ (:"&>@(@ TB4>*,:b B@ $@:,, 8@D@H8@<J BJH4

Y660: 2-@6 (:"&>Z6 TB4>*,:\ "8H4&,>
!8H4&>Z< FR4H",HFb H@H (:"&>Z6 TB4>*,:\, *:b 8@H@D@(@ A9I &ZB@:>b,H LJ>8P44
M3, M4, M5, M11, ..., M18, M19 4 S. ? H@<, RH@ 8"8@6 42 (:"&>ZN TB4>*,:,6 FR4H",HFb
"8H4&>Z<, A9I B,D,*",H F4(>":42"P4` QAI R,D,2 L:"( Y660. +F:4 L:"( >"N@*4HFb
& 0, H@ "8H4&>Z< b&:b,HFb 1-Z6 TB4>*,:\, " ,F:4 @> >"N@*4HFb & 1 - H@ 2-@6 TB4>*,:\.
=" @F>@&, *"HR48" "8H4&>@(@ (:"&>@(@ TB4>*,:b, @BD,*,:,>>@(@ A9I, QAI

B@8"2Z&",H H,8JVJ` R"FH@HJ @$@D@H@& "8H4&>@(@ (:"&>@(@ TB4>*,:b
>"$:`*",H 2" 8@:,$">4,< R"FH@HZ @$@D@H@&,
F@&,DT",H B@*"RJ B@ @$@D@H"<,
F4(>":4:424DJ,H @ F@FH@b>44 *4"B"2@>" (B@ D,(4FHDJ RH063 4:4 RH068) 4 @ F@-
FH@b>44 &D"V,>4b (B@ D,(4FHDJ RH062 4:4 RH067).

)&" (:"&>@(@ VB4>*,:b <@(JH &D"V"H\Fb 4 @*>@&D,<,>>@, >"BD4<,D, & F:JR", F4>ND@-
>42"P44, 2>"R4H, >, FR4H"b &ZT,@B4F">>Z,, QAI B"D"::,:\>@ @$F:J04&",H *&" (:"&-
>@(@ TB4>*,:b, H@ ,FH\

&N@*>Z, L:"(4 I650, I660; I651, I661; I652, I662; I656, I666, I657 4 I667,
&ZN@*>Z, L:"(4 Y651, Y661; Y652, Y662; Y653, Y663; Y654 4 Y664,
&N@*>Z, D,(4FHDZ RH010, RH015; RH011 4 RH016, 4 H"80,
&ZN@*>Z, D,(4FHDZ RH060, RH065; RH061, RH066; RH062, RH067; RH063 4
RH068 

Y661: 1"BD@F >" 2"<Z8">4, 8@>HJD" 4 @D4,>H"P4` 2-(@ (:"&>@(@ TB4>*,:b
+F:4 (:"&>Z6 BD4&@* <@0>@ B@24P4@>4D@&"H\, H@ ,FH\ R,D,2 (:"&>Z6 BD4&@* <@0>@
2"<Z8"H\ 8@>HJD D,(J:4D@&">4b B@24P44, H@(*" &8:`R4& Y661, B@FD,*FH&@< 8@<">*Z

U661 
<@0>@ 2"BD@F4H\ @H QAI 2"<Z8">4, 8@>HJD" 4 @D4,>H"P4` (:"&>@(@ TB4>*,:b. E8@-
D@FH\ B@4F8" >J:,&@(@ 4<BJ:\F" <@0,H @BD,*,:bH\Fb "&H@D@< A9I R,D,2 D,(4FHD
RH062 $"2@&@(@ F4(>":" DJR>@(@ B,D,<,V,>4b 2-(@ (:"&>@(@ TB4>*,:b. +F:4 @D4,>-
H"P4b 2"8@>R4:"F\ ((:"&>Z6 TB4>*,:\ FH@4H J >J:,&@(@ 4<BJ:\F" *"HR48"), H@ QAI
B@*H&,D0*",H &ZB@:>,>4b 8@<">*Z &8:`R,>4,< &N@*>@(@ L:"(" I661.

Y662: C"2D,T,>4, >" &Z*"RJ $"2@&@(@ F4(>":" 2-(@ (:"&>@(@ TB4>*,:b
A,D,&@* ^H@(@ L:"(" & 1 2"BJF8",H B@*X,< 4 FB"* $"2@&@(@ F4(>":".
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Y663: #"2@&Z6 F4(>": 2-(@ (:"&>@(@ TB4>*,:b F B@:bD>@FH\` +
1>"R,>4,, 2"B4F">>@, & D,(4FHD RH065, QAI &F,(*" D"FF<"HD4&",H 8"8 B@:@04H,:\-
>@, R4F:@ (+). A@:bD>@FH\ $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b @BD,*,:b,HFb B,D,-
8:`R,>4,< L:"(" Y663 & F@@H&,HFH&J`V,, F@FH@b>4,:
 B@* *,6FH&4,< 8@<">*Z U663 B@:bD>@FH\ $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b $J*,H

B@:@04H,:\>@6, "
 B@* *,6FH&4,< 8@<">*Z D663 B@:bD>@FH\ $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b FH"-

>,H @HD4P"H,:\>@6.

Y664: )&@4R>"b &Z*"R" $"2@&@(@ F4(>":" 2-(@ (:"&>@(@ TB4>*,:b (DJR>@, B,D,<,V,-
>4, (:"&>@(@ TB4>*,:b)
% F@FH@b>44 0 L:"(" &Z*"R" $"2@&@(@ F4(>":" BD@4FN@*4H 42 D,(4FHD" RH065, F JR,H,<
L:"(" >"BD"&:,>4b Y663 4 BD,*,:@& *4"B"2@>", JFH">@&:,>>ZN & B"D"<,HD,.
% F@FH@b>44 1 L:"(" &Z*"R" $"2@&@(@ F4(>":" BD@4FN@*4H >" @F>@&, *&@4R>@(@ 2>"R,-
>4b, 2"B4F">>@(@ & D,(4FHD RH066. A@* *,6FH&4,< +10 % & D,(4FHD 2"B4FZ&",HFb 2>"-
R,>4, 7FFFh, " B@* *,6FH&4,< -10 % & D,(4FHD 2"B4FZ&",HFb 2>"R,>4, 8000h. 

Y665: E4>ND@>42"P4b 2-(@ (:"&>@(@ TB4>*,:b F 1-Z<
+F:4 2-@6 (:"&>Z6 TB4>*,:\ <Z N@H4< F4>ND@>424D@&"H\ F 1-Z<, H@ R,D,2 D,(4FHD
RH065, 4:4 RH066 F:,*J,H F@@$V4H\ 2-<J (:"&>@<J TB4>*,:` R"FH@HJ @$@D@H@& F >"-
BD"&:,>4,<, F@&B"*"`V4< 4:4 BD@H4&@B@:@0>Z< >"BD"&:,>4` 1-(@ TB4>*,:b. A@F-
:, BD4N@*" F4(>":" I656 n=nS, JFH">"&:4&"H\ L:"( Y665 & 1, " B@H@< B@*@0*"H\ F4(>"-
:" I661 «8@>HJD 2"<8>JH >" 2-@< (:"&>@< TB4>*,:,».
  – =" B,D&@< T"(J QAI JFH">"&:4&",H >J:,&@6 4<BJ:\F 2-(@ (:"&>@(@ TB4>*,:b >"

J8"2">>@, & B"D"<,HD, 5422 SPSHIFT2 D"FFH@b>4, @H >J:,&@(@ 4<BJ:\F" 1-(@
(:"&>@(@ 4<BJ:\F". IF4:,>4, D,(J:4D@&">4b <@0>@ 2"*"H\ & B"D"<,HD, 5421
SYNCHR2, " B@H@<

 – *:b 2-(@ (:"&>@(@ TB4>*,:b @>@ 2"<Z8",H 8@>HJD D,(J:4D@&">4b B@24P44 (I661=1),
4 >"R4>"b F ^H@(@ B@*",H 4<BJ:\FZ @H *"HR48" 2-(@ (:"&>@(@ TB4>*,:b >" &N@*
D,(J:4D@&">4b B@24P44 2-(@ (:"&>@(@ TB4>*,:b. E ^H@(@ <@<,>H" *:b 2-(@
(:"&>@(@ TB4>*,:b $J*JH *,6FH&4H,:\>Z<4 F,D&@B"D"<,HDZ F 4>*,8F@< S2.
+F:4 & B"D"<,HD, 4510 FEEDFORWS2 JFH">@&:,>@ BD4$:424H,:\>@ 128, H@ F:,-
0,>4, 2" >J:,&Z< 4<BJ:\F@< 1-(@ (:"&>@(@ TB4>*,:b &F,(*" @FJV,FH&:b,HFb
F <4>4<":\>@6 >,F@(:"F@&">>@FH\`, >" 2"*">>@< & B"D"<,HD, 5422 SPSHIFT2
D"FFH@b>44.

Y666: E4>ND@>42"P4b 2-(@ (:"&>@(@ TB4>*,:b & BD@H4&@B@:@0>@< >"BD"&:,>44
+F:4 2>"R,>4, L:"(" F@FH"&:b,H 0, H@ B@ @8@>R">44 F4>ND@>@2"P44 QAI &D"V",H 2-@6
(:"&>Z6 TB4>*,:\ & >"BD"&:,>44, F@&B"*"`V,< F >"BD"&:,>4,< 1-(@ (:"&>@(@ TB4>-
*,:b, " ,F:4 2>"R,>4, L:"(" D"&>@ 1- & BD@H4&@B@:@0>@< >"BD"&:,>44.
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Y667: ?D4,>H"P4b 1-(@ (:"&>@(@ TB4>*,:b B@ $@:,, 8@D@H8@<J BJH4
L:"( A9I B"D"<,HD B,D,<,V,>4, (:"&>@(@ TB4>*,:b BD4 @D4,>H"P44

Y667=0 7210
ZPULSS2=0

(:"&>Z6 TB4>*,:\ &F,(*" B@*N@*4H 8 >J:,&@<J 4<BJ:\FJ B@ $@:,,
8@D@H8@<J BJH4, >,2"&4F4<@ @H 2"*">>@(@ & D,(4FHD, RH066 >"-
BD"&:,>4b (@H 2>"8" *&@4R>@(@ R4F:")

7210
ZPULSS2=1

(:"&>Z6 TB4>*,:\ &F,(*" B@*N@*4H 8 >J:,&@<J 4<BJ:\FJ &D"V,-
>4,< B@ 2"*">@>>@<J & D,(4FHD, RH066 >"BD&:,>4`

Y667=1 (:"&>Z6 TB4>*,:\ &F,(*" B@*N@*4H 8 >J:,&@<J 4<BJ:\FJ B@ $@:,,
8@D@H8@<J BJH4, >,2"&4F4<@ @H 2"*">>@(@ & D,(4FHD, RH066 >"-
BD"&:,>4b (@H 2>"8" *&@4R>@(@ R4F:")

%@@$V,, A9I F:,*J,H F@FH"&:bH\ H"8, RH@ BD4 &ZB@:>,>44 8@<">*Z M19, ,F:4 >, 2"<-
8>JH 8@>HJD (:"&>@(@ TB4>*,:b, H@ 2>"R,>4, L:"(" Y667 D"&>@ 0, " ,F:4 @>" 2"<8>JH",
H@ ,(@ 2>"R,>4, 1.
?$XbF>,>4,: % P48:, F&,D:,>4b &ZH@R84 G76 TB4>*,:\ &F,(*" *@:0,> $ZH\

@D4,>H4D@&"> B@&@D@H@< B@ >"BD"&:,>4` &D"V,>4b, H"8 8"8 BD4
B@&@D@H, & BD@H4&@B@:@0>@< >"BD"&:,>44 >" B@&,DN>@FH4 <@(JH
@FH"H\Fb F:,*Z 4:4 4>FHDJ<,>H <@0,H $ZH\ B@&D,0*,>. ?*>"8@,
& P48:, >"D,2">4b D,2X$Z $,2 JD"&>4H,:\>@6 &FH"&84 G84.2,
G84.3, & F:JR", F,D46>@(@ F&,D:,>4b &F,(*" F:,*J,H &ZB@:>bH\ @-
D4,>H"P4` TB4>*,:b F 2"<8>JHZ< 8@>HJD@<, 4 2*,F\ B@*N@* B@
$@:,, 8@D@H8@<J BJH4 F^8@>@<4H &D,<b.

%>4<">4,: A"D"<,HD 7210 ZPULSS2 *@:0,> $ZH\ JFH">@&:,> & 1, ,F:4 BD4&@* ^<J-
:4DJ,H 4<BJ:\FZ *"HR48" (:"&>@(@ TB4>*,:b. 7D@<, H@(@, 4 B@ &ZT,J-
8"2">>Z< H,N>@:@(4R,F84< BD4R4>"< ,(@ P,:,F@@$D"2>@, 2>"R,>4, D"&-
>@ 1.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y670  1-Z6 ">":@(@&Z6 &ZN@* F B@:bD>@FH\` +

Y671  )&@4R>"b &Z*"R" ">":@(@&@(@ F4(>":" >" 1-@< ">":@(@&@< &Z-
N@*,

Y672  2-@6 ">":@(@&Z6 &ZN@* F B@:bD>@FH\` +
Y673  )&@4R>"b &Z*"R" $"2@&@(@ F4(>":" >" 2-@< ">":@(@&@< &ZN@*,
Y674  %ZH@R8" B@DT>b
Y675  %8:`R,>4, 8"R">4b

Y676  C"2D,T,>4, >" &Z*"RJ $"2@&@(@ F4(>":" >" 1-@< ">":@(@&@< &Z-
N@*,

Y677  C"2D,T,>4, >" &Z*"RJ $"2@&@(@ F4(>":" >" 2-@< ">":@(@&@< &Z-
N@*,

Y670, Y672: 1-Z6, 2-@6 ">":@(@&Z6 &ZN@* F B@:bD>@FH\` +
+F:4 $"2@&Z6 F4(>": &Z*",HFb (D"*J4D@&">>Z< 42 D,(4FHD@& RH080, RH085, H@ B@:bD-
>@FH\ $"2@&@(@ F4(>":" 1-(@ 4 2-(@ ">":@(@&@(@ &ZN@*" &Z$4D",HFb B@FD,*FH&@< B,D,-
&@*" L:"(@& Y670, Y672 & F@@H&,HFH&J`V,, F@FH@b>4,:
 B@* *,6FH&4,< 8@<">*Z U670, U672 B@:bD>@FH\ $"2@&@(@ F4(>":" $J*,H B@:@04H,:\-

>@6, "
 B@* *,6FH&4,< 8@<">*Z D670, D672 B@:bD>@FH\ $"2@&@(@ F4(>":" $J*,H @HD4P"H,:\-

>@6.

Y671, Y673: )&@4R>"b &Z*"R" $"2@&@(@ F4(>":" >" 1-@<, 2-@< ">":@(@&@< &ZN@*,
%Z*"R" $"2@&@(@ F4(>":" 1-(@ 4 2-(@ ">":@(@&@(@ &ZN@*" @FJV,FH&:b,HFb >" @F>@&,
*&@4R>@(@ 2>"R,>4b, &>,F,>>@(@ & &ZN@*>Z, D,(4FHDZ RH081, RH086. 
+F:4 Y671=0 4:4 Y673=0, H@ QAI &Z*",H $"2@&Z6 F4(>": H"8, RH@ >" @F>@&, F@@H&,HFH-
&J`V4N B"D"<,HD@& @>@ (D"*J4DJ,H 2>"R,>4,, 2"B4F">>@, & D,(4FHD RH080 4:4 RH085,
JR4HZ&",H 2>"R,>4, <@*4L48"P44 &ZN@*", D,":42J,H B@*X,< 4 FB"* $"2@&@(@ F4(>":"
B@ B"D"<,HDJ ACC, DCC. 
+F:4 Y671=1 4:4 Y673=1, H@ 8"8 $"2@&Z6 F4(>":, QAI >,B@FD,*FH&,>>@, & *&@4R>@6
L@D<,, $,2 B,D,FR,H" &Z*",H 2>"R,>4,, 2"B4F">>@, & D,(4FHD RH081 4:4 RH086.

Y674: %ZH@R8" B@DT>b
+F:4 D,(4FHD &8:`R4H\ & 1, >" @F>@&">44 D,(4FHD@& RH190, ..., RH195 JBD"&:,>4,<
&8:`R",HFb D,04< &ZH@R84 B@DT>b. A,D,* &Z8:`R,>4,< D,(4FHD" P,:,F@@$D"2>@
2"B4F"H\ @&":\>@FH\ (RH192, RH193) & 0, 4 B@*@0*"H\, RH@$Z 8@:,$">4, @FH">@&4:@F\
4 B@H@< &Z8:`R4H\ D,(4FHD Y674.

Y675: %8:`R,>4, 8"R">4b
+F:4 PLC &8:`R4H D,(4FHD & 1, JBD"&:,>4,< &8:`R",HFb LJ>8P4b 8"R">4b, F@(:"F>@
@B4F">4` & (DJBB"N B"D"<,HD@&  0281 CHOPAXF 4 0301 CHOPPOS. 7"R">4, <@0>@
&8:`R4H\ 4 8@<">*@6 G81.142 BD@(D"<<Z, 8@H@D"b 2"B4T,H D,(4FHD I675 & 1, " H"80,
F4(>":@< 8>@B84, @$@DJ*@&">>@6 >" FH">@8.
+F:4 PLC &Z8:`R4H D,(4FHD, NC @HBD"&4H 8"R"`VJ`Fb @F\ F >40>,6 <.DH&@6 H@R84
& H@R8J R, 4 @FH">@&4HFb.
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Y676, Y677: C"2D,T,>4, >" &Z*"RJ $"2@&@(@ F4(>":" >" 1-@<, 2-@< ">":@(@&@< &ZN@*,
E@@H&,HFH&J`V,, >"BDb0,>4, B@*8:`R",HFb >" &ZN@*Z H@:\8@ H@(*", 8@(*" F@@H-
&,HFH&J`V46 L:"( >"N@*4HFb & F@FH@b>44 1.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y680
Y681
Y682
Y683
Y684
Y685
Y686
Y687
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y690
Y691
Y692
Y693
Y694
Y695
Y696
Y697
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y700  1"BD@F >" 1-@, 4>*,8F4D@&">>@, F@@$V,>4,
Y701  1"BD@F >" 2-@, 4>*,8F4D@&">>@, F@@$V,>4,
Y702  1"BD@F >" 3-\, 4>*,8F4D@&">>@, @@$V,>4,
Y703  1"BD@F >" 4-@, 4>*,8F4D@&">>@, F@@$V,>4,
Y704  1"BD@F >" 5-@, 4>*,8F4D@&">>@, F@@$V,>4,
Y705  1"BD@F >" 6-@, 4>*,8F4D@&">>@, F@@$V,>4,
Y706  1"BD@F >" 7-@, 4>*,8F4D@&">>@, F@@$V,>4,
Y707  1"BD@F >" 8-@, 4>*,8F4D@&">>@, F@@$V,>4,

Y700, ..., Y707: 1"BD@F >" 1-@,, ..., 8-@, 4>*,8F4D@&">>@, F@@$V,>4,
=" ^8D">, @H@$D"0"`V46 F@@$V,>4b @B,D"H@DJ, F B@<@V\` L:"(@& Y700, ..., Y707
<@0>@ &Z&@*4H\ 8 D"2:4R>ZN, 4>*,8F4D@&">>ZN B@ F@*,D04<@<J D,(4FHD@& RH090,
..., RH097 F@@$V,>46 @B,D"H@DJ. 32 >, $@:,, R,< 8 F@@$V,>46 "8H4&>Z< b&:b,HFb
H@:\8@ 1, BD4R,< H@, 8@H@D@, @H@$D"0,>@ &@ 2-@< Db*J ^8D">". ():b RH,>4b "8H4&>@(@
F@@$V,>4b >, >J0>@ &Z2&"H\ 42@$D"0,>4,, F@*,D0"V,, F@@$V,>4b @B,D"H@DJ.)
% F@@H&,HFH&44 F ^H4<, 42 L:"(@& I700, ..., I707 &F,(*" H@:\8@ @*4> >"N@*4HFb & F@FH@b-
>44 3EG3==?. !&H@D A9I *@:0,> @BD,*,:4H\ JF:@&4, @R4FH84 F@@$V,>4b @B,D"H@-
DJ. +F:4, >"BD4<,D, @*>@ 42 F@@$V,>46 FFZ:",HFb >" F<,>J 4>FHDJ<,>H", H@ B@*
*,6FH&4,< 8>@B84 EG!CG P,:,F@@$D"2>@ @R4FH4H\ "8H4&>@, F@@$V,>4,. % H"8@< F:J-
R",, 8@(*" BD4R4>" *:b F@@$V,>4b @HB":", L:"( F@@$V,>4b (DY7nn) <@0>@ @R4FH4H\
B,D,* H,<, 8"8 L:"( FH">,H "8H4&>Z<. 7@>,R>@, & ^H@< F:JR", F@@$V,>4, J*":b,HFb
4 42 42@$D"0,>4b F B,D,R4F:,>4,< F@$V,>46.
G,8FHZ F@@$V,>46 F:,*J,H 2"B4F"H\ & <@*J:\ :198. G,8FHZ F@@$V,>46 @H*,:b`HFb
*DJ( @H *DJ(" 2"BbHZ<4 ",". E4<&@: $ 2"&,DT",H B@F:,*>,, F@@$V,>4,, 4 2"@*>@ <@-
*J:\ :198:

:198E??#U+=3+1,E??#U+=3+2,...,E??#U+=3+8$
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y710  1"BD@F >" 1-@, F@@$V,>4,
Y711  1"BD@F >" 2-@, F@@$V,>4,
Y712  1"BD@F >" 3-\, F@@$V,>4,
Y713  1"BD@F >" 4-@, F@@$V,>4,
Y714  1"BD@F >" 5-@, F@@$V,>4,
Y715  1"BD@F >" 6-@, F@@$V,>4,
Y716  1"BD@F >" 7-@, F@@$V,>4,
Y717  1"BD@F >" 8-@, F@@$V,>4,

................................................................................................................................................

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y790  1"BD@F >" 65-@, F@@$V,>4,
Y791  1"BD@F >" 66-@, F@@$V,>4,
Y792  1"BD@F >" 67-@, F@@$V,>4,
Y793  1"BD@F >" 68-@, F@@$V,>4,
Y794  1"BD@F >" 69-@, F@@$V,>4,
Y795  1"BD@F >" 70-@, F@@$V,>4,
Y796  1"BD@F >" 71-@, F@@$V,>4,
Y797  1"BD@F >" 72-@, F@@$V,>4,

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y800  1"BD@F >" 73-\, F@@$V,>4,
Y801  1"BD@F >" 74-@, F@@$V,>4,
Y802  1"BD@F >" 75-@, F@@$V,>4,
Y803  1"BD@F >" 76-@, F@@$V,>4,
Y804  1"BD@F >" 77-@, F@@$V,>4,
Y805  1"BD@F >" 78-@, F@@$V,>4,
Y806  1"BD@F >" 79-@, F@@$V,>4,
Y807  1"BD@F >" 80-@, F@@$V,>4,

................................................................................................................................................
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y890  1"BD@F >" 145-@, F@@$V,>4,
Y891  1"BD@F >" 146-@, F@@$V,>4,
Y892  1"BD@F >" 147-@, F@@$V,>4,
Y893  1"BD@F >" 148-@, F@@$V,>4,
Y894  1"BD@F >" 149-@, F@@$V,>4,
Y895  1"BD@F >" 150-@, F@@$V,>4,
Y896  1"BD@F >" 151-@, F@@$V,>4,
Y897  1"BD@F >" 152-@, F@@$V,>4,

Y710, ..., Y897: 1"BD@F >" 1-@,, ..., 152-@, F@@$V,>4,
=" ^8D">, @H@$D"0"`V46 F@@$V,>4b @B,D"H@DJ, F B@<@V\` L:"(@& Y700, ..., Y897
<@0>@ &Z&@*4H\ 152 D"2:4R>ZN F@@$V,>46. 32 >, $@:,, R,< 152 F@@$V,>46 "8H4&-
>Z< b&:b,HFb H@:\8@ 1, BD4R,< H@, 8@H@D@, @H@$D"0,>@ &@ 2-@< Db*J ^8D">". ():b RH,-
>4b "8H4&>@(@ F@@$V,>4b >, >J0>@ &Z2&"H\ 42@$D"0,>4,, F@*,D0"V,, F@@$V,>4b
@B,D"H@DJ.)
% F@@H&,HFH&44 F ^H4<, 42 L:"(@& I710, ..., I897 &F,(*" H@:\8@ @*4> >"N@*4HFb & F@FH@b-
>44 3EG3==?. !&H@D A9I *@:0,> @BD,*,:4H\ JF:@&4, @R4FH84 F@@$V,>4b. ):b @-
R4FH84 F@@$V,>4b <@0,H 4FB@:\2@&"H\Fb 4 8>@B8" C+E+G, B,D,*">>"b B@FD,*FH&@<
&N@*>@(@ L:"(" I477. % H"8@< F:JR",, 8@(*" BD4R4>" *:b F@@$V,>4b @HB":", L:"( F@-
@$V,>4b (DY7nn) <@0>@ @R4FH4H\ B,D,* H,<, 8"8 L:"( FH">,H "8H4&>Z<. 7@>,R>@, &
^H@< F:JR", F@@$V,>4, J*":b,HFb 4 42 42@$D"0,>4b F B,D,R4F:,>4,< F@$V,>46.
G,8FHZ F@@$V,>46 F:,*J,H 2"B4F"H\ & <@*J:\ :199. G,8FHZ F@@$V,>46 @H*,:b`HFb
*DJ( @H *DJ(" 2"BbHZ<4 ",". E4<&@: $ 2"&,DT",H B@F:,*>,, F@@$V,>4,, 4 2"@*>@ <@-
*J:\ :198:

:199E??#U+=3+1,E??#U+=3+2,...,E??#U+=3+152$
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y900  EG!CG 4>H,DB@:bH@D" B@ 1-@6 @F4
Y901  E4(>": 2"B4F4 & 4>H,DB@:bH@D B@ 1-@6 @F4
Y902  A,D,<,V,>4, F@ F8@D@FH\` B@*"R4 B@ 1-@6 @F4 
Y903  A,D,<,V,>4, *4F8D,H"<4 B@ 1-@6 @F4
Y904  %ZN@* 8 H@R8, @$>J:,>4b B@ 1-@6 @F4
Y905  C+E+G 4>H,DB@:bH@D" B@ 1-@6 @F4
Y906
Y907

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y910  EG!CG 4>H,DB@:bH@D" B@ 2-@6 @F4
Y911  E4(>": 2"B4F4 & 4>H,DB@:bH@D B@ 2-@6 @F4
Y912  A,D,<,V,>4, F@ F8@D@FH\` B@*"R4 B@ 2-@6 @F4
Y913  A,D,<,V,>4, *4F8D,H"<4 B@ 2-@6 @F4
Y914  %ZN@* 8 H@R8, @$>J:,>4b B@ 2-@6 @F4
Y915  C+E+G 4>H,DB@:bH@D" B@ 2-@6 @F4
Y916
Y917

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y920  EG!CG 4>H,DB@:bH@D" B@ 3-,6 @F4
Y921  E4(>": 2"B4F4 & 4>H,DB@:bH@D B@ 3-,6 @F4
Y922  A,D,<,V,>4, F@ F8@D@FH\` B@*"R4 B@ 3-,6 @F4
Y923  A,D,<,V,>4, *4F8D,H"<4 B@ 3-,6 @F4
Y924  %ZN@* 8 H@R8, @$>J:,>4b B@ 3-,6 @F4
Y925  C+E+G 4>H,DB@:bH@D" B@ 3-,6 @F4
Y926
Y927
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y930  EG!CG 4>H,DB@:bH@D" B@ 4-@6 @F4
Y931  E4(>": 2"B4F4 & 4>H,DB@:bH@D B@ 4-@6 @F4
Y932  A,D,<,V,>4, F@ F8@D@FH\` B@*"R4 B@ 4-@6 @F4
Y933  A,D,<,V,>4, *4F8D,H"<4 B@ 4-@6 @F4
Y934  %ZN@* 8 H@R8, @$>J:,>4b B@ 4-@6 @F4
Y935  C+E+G 4>H,DB@:bH@D" B@ 4-@6 @F4
Y936
Y937

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y940  EG!CG 4>H,DB@:bH@D" B@ 5-@6 @F4
Y941  E4(>": 2"B4F4 & 4>H,DB@:bH@D B@ 5-@6 @F4
Y942  A,D,<,V,>4, F@ F8@D@FH\` B@*"R4 B@ 5-@6 @F4
Y943  A,D,<,V,>4, *4F8D,H"<4 B@ 5-@6 @F4
Y944  %ZN@* 8 H@R8, @$>J:,>4b B@ 5-@6 @F4
Y945  C+E+G 4>H,DB@:bH@D" B@ 5-@6 @F4
Y946
Y947

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y950  EG!CG 4>H,DB@:bH@D" B@ 6-@6 @F4
Y951  E4(>": 2"B4F4 & 4>H,DB@:bH@D B@ 6-@6 @F4
Y952  A,D,<,V,>4, F@ F8@D@FH\` B@*"R4 B@ 6-@6 @F4
Y953  A,D,<,V,>4, *4F8D,H"<4 B@ 6-@6 @F4
Y954  %ZN@* 8 H@R8, @$>J:,>4b B@ 6-@6 @F4
Y955  C+E+G 4>H,DB@:bH@D" B@ 6-@6 @F4
Y956
Y957
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y960  EG!CG 4>H,DB@:bH@D" B@ 7-@6 @F4
Y961  E4(>": 2"B4F4 & 4>H,DB@:bH@D B@ 7-@6 @F4
Y962  A,D,<,V,>4, F@ F8@D@FH\` B@*"R4 B@ 7-@6 @F4
Y963  A,D,<,V,>4, *4F8D,H"<4 B@ 7-@6 @F4
Y964  %ZN@* 8 H@R8, @$>J:,>4b B@ 7-@6 @F4
Y965  C+E+G 4>H,DB@:bH@D" B@ 7-@6 @F4
Y966
Y967

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y970  EG!CG 4>H,DB@:bH@D" B@ 8-@6 @F4
Y971  E4(>": 2"B4F4 & 4>H,DB@:bH@D B@ 8-@6 @F4
Y972  A,D,<,V,>4, F@ F8@D@FH\` B@*"R4 B@ 8-@6 @F4
Y973  A,D,<,V,>4, *4F8D,H"<4 B@ 8-@6 @F4
Y974  %ZN@* 8 H@R8, @$>J:,>4b B@ 8-@6 @F4
Y975  C+E+G 4>H,DB@:bH@D" B@ 8-@6 @F4
Y976
Y977

L =40,BD4&,*,>>Z, L:"(4 &:4b`H H@:\8@ >" H, @F4, 8@H@DZ, &Z*,:,>Z L:"("-
<4 Y630, ..., Y637 *:b 2"BJF8" @H QAI.

Y900, Y910, ..., Y970: EG!CG 4>H,DB@:bH@D" B@ 1-@6, 2-@6, ..., 8-@6 @F4
A@* *,6FH&4,< F@FH@b>4b 1 L:"(" >"R4>",HFb B,D,<,V,>4, B@ F@@H&,HFH&J`V,6 @F4,
,F:4 & 4>H,DB@:bH@D 2,>,F,>" *,6FH&4H,:\>"b 8@<">*" B,D,<,V,>4b.
A@* *,6FH&4,< F@FH@b>4b 0 L:"(" B,D,<,V,>4, @FH">@&4HFb (?EG!=?%). 3>H,DB@-
:bH@D JFH">"&:4&",H & 1 L:"( I900, I910, ..., I970 «4>H,DB@:bH@D @FH">@&:,>» H@:\8@
B@F:, H@(@, RH@ @> @FH">@&4:Fb F 2"<,*:,>4,<, @BD,*,:,>>Z< & B"D"<,HD, 470n ACCn.
A@F:, H@(@, RH@ F@@H&,HFH&J`V46 L:"( I560, ..., I567 «1-"b, ..., 8-"b @F\ & B@24P44» B,D,-
T,: & 1, :`$@, B,D,<,V,>4, B@ @F4 BD,8D"V",HFb.
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Y901, Y911, ..., Y971: E4(>": 2"B4F4 & 4>H,DB@:bH@D B@ 1-@6, 2-@6, ..., 8-@6 @F4
7@<">*" B,D,<,V,>4, *:b 4>H,DB@:bH@D" @BD,*,:b,HFb F:,*J`V4<4 L:"("<4 4 D,-
(4FHD"<4:

Y902, Y912, ..., Y972: B,D,<,V,>4, F@ F8@D@FH\` B@*"R4 B@ 1-@6, 2-@6, ..., 8-@6
@F4 
Y903, Y913, ..., Y973: B,D,<,V,>4, *4F8D,H"<4 B@ 1-@6, 2-@6, ..., 8-@6 @F4
RH150, RH151, ...: 8@<">*" B@24P44 1-@6, ... @F4 
RH152, ...: 8@<">*" F8@D@FH4 1-@6 ... @F4

A@F:, H@(@, RH@ & &ZT,B,D,R4F:,>>Z, L:"(4 4 D,(4FHDZ $Z:4 2">,F,>Z HD,$J,<Z,
2>"R,>4b *:b B,D,<,V",<ZN @F,6, B@FD,*FH&@< B,D,&@*" & 1 F@@H&,FHF&J`V,(@ F4(>"-
:" 2"B4F4 Y901, Y911, ..., Y971 4>H,DB@:bH@DJ F@@$V",HFb, RH@ @> <@0,H BD4>bH\ 8@-
<">*J B,D,<,V,>4b. 3>H,DB@:bH@D B@*H&,D0*",H BD4,< 8@<">*Z JFH">@&8@6 & 0 F@-
@H&,HFH&J`V,(@ L:"(" I901, I911, ..., I971 «4>H,DB@:bH@D 2"8@>R4:». A,D,<,V,>4, 2"-
BJF8",HFb H@:\8@ BD4 F@FH@b>44 1 F@@H&,HFH&J`V,(@ L:"(" Y900, Y910, ..., Y970
«EG!CG 4>H,DB@:bH@D" B@ 1-@6, 2-@6, ..., 8-@6 @F4».

Y902, Y912, ..., Y972: A,D,<,V,>4, F@ F8@D@FH\` B@*"R4 B@ 1-@6, 2-@6, ..., 8-@6 @F4
+F:4 2>"R,>4, L:"("
 =0 H@ 4>H,DB@:bH@D &ZB@:>b,H B,D,<,V,>4, B@ F@@H&,HFH&J`V,6 @F4 F@ F8@D@FH\`

$ZFHD@(@ N@*", @BD,*,:,>>@6 & B"D"<,HD, 468n RAPIDn,
 =1 H@ 4>H,DB@:bH@D &ZB@:>b,H B,D,<,V,>4, B@ F@@H&,HFH&J`V,6 @F4 F@ F8@D@FH\`,

2>"R,>4, 8@H@D@6 $Z:@ 2"B4F">@ & F@@H&,HFH&J`V46 D,(4FHD RH152,
...«8@<">*" F8@D@FH4 1-@6, ... @F4». 3>H,DB@:bH@D @(D">4R4&",H 2">,F,>>@, &
^H@H D,(4FHD 2>"R,>4, &,:4R4>@6, @BD,*,:,>>@6 & B"D"<,HD, 474n FEEDMAXn.

Y903, Y913, ..., Y973: A,D,<,V,>4, *4F8D,H"<4 B@ 1-@6, 2-@6, ..., 8-@6 @F4
+F:4 2>"R,>4, L:"("
 =0 H@ 4>H,DB@:bH@D 4>H,DBD,H4DJ,H *">>Z,, 2"B4F">>Z, & D,(4FHD RH150, RH151, ...

«8@<">*" B@24P44 1-@6, ... @F4», 8"8 "$F@:`H>@, B,D,<,V,>4,,
 =1 H@ 4>H,DB@:bH@D 4>H,DBD,H4DJ,H *">>Z,, 2"B4F">>Z, & D,(4FHD RH150, RH151, ...

«8@<">*" B@24P44 1-@6, ... @F4», 8"8 B,D,<,V,>4, *4F8D,H"<4.

Y904, Y914, ..., Y974: %ZN@* 8 H@R8, @$>J:,>4b B@ 1-@6, 2-@6, ..., 8-@6 @F4
+F:4 B@ 8"8@6-:4$@ @F4 <Z N@H4< BD4&b2"H\ H@R8J @$>J:,>4b, RH@ F:,*J,H JFH">@&4H\
& 1 L:"( Y904, Y914, ..., Y974 F@@H&,HFH&J`V,6 @F4. ?$ @8@>R">44 >"$,(" & H@R8J @$-
>J:,>4b <@0>@ B@:JR4H\ F&,*,>4, RH,>4,< L:"(" I903, I913, ..., I973 F@@H&,HFH&J`V,6
@F4.
AD4&b28" H@R84 @$>J:,>4b 2"BJF8",HFb & F@FH@b>44 1 L:"(" Y900, Y910, ..., Y970
«EG!CG F@@H&,HFH&J`V,6 @F4». AD4&b28" H@R84 @$>J:,>4b <@0,H $ZH\ BD4@FH">@&-
:,>" 4 F>@&" >"R"H" B@&H@D>Z< B,D,8:`R,>4,< L:"(" EG!CG.

Y905, Y915, ..., Y975: C+E+G 4>H,DB@:bH@D" B@ 1-@6, 2-@6, ..., 8-@6 @F4
+F:4 B@ 8"8@6-H@ @F4, JBD"&:b,<@6 @H A9I, <Z N@H4< @FH">@&4H\ D">>,, >"R"H@, B,-
D,<,V,>4, 4 F>bH\ 8@<">*J B,D,<,V,>4b, H@ >,@$N@*4<@ B,D,&,FH4 ^H@H L:"( & 1.
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y980
Y981
Y982
Y983
Y984
Y985
Y986
Y987
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>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)
Y990
Y991
Y992
Y993
Y994
Y995
Y996
Y997
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2.2.3 C,(4FHDZ F&b24 QAI-A9I (&N@*>Z, D,(4FHDZ)

=" &N@*>Z, D,(4FHDZ <@0>@ FFZ:"H\Fb $J8&"<4 RH 4 HD,N2>"R>Z< R4F:@<
RHpqr 

1>"R,>4, B,D&@6 P4LDZ <@0,H $ZH\:
p=0,1

)4"B"2@> 2>"R,>46 &H@D@6 P4LDZ (q) *:b &N@*>ZN D,(4FHD@&:
q=0,1,2,3,4

GD,H\b P4LD" (r) b&:b,HFb *,FbH4R>@6 F *4"B"2@>@< 2>"R,>46:
r=0,1,2,3,4,5,6,7,8,9

%N@*>Z, D,(4FHDZ b&:b`HFb 16-$4H@&Z<4 B,D,<,>>Z<4. A,D,*"R" B,D,<,>>ZN &F,(-
*" @FJV,FH&:b,HFb & *&@4R>@6 L@D<,, 2>"R4H 2>"R,>4, & D,(4FHD, &F,(*" F:,*J,H D"FF-
<"HD4&"H\ 8"8 *&@4R>@, R4F:@.
=40, B,D,R4F:b`HFb &N@*>Z, D,(4FHDZ B@ B@Db*8J 4N >@<,D@&:

RH000  7@* 1-@6 LJ>8P44 M (@H>@F4HFb 8 L:"(J I520)

RH001  7@* 2-@6 LJ>8P44 M (@H>@F4HFb 8 L:"(J I521)

RH002  7@* 3-,6 LJ>8P44 M (@H>@F4HFb 8 L:"(J I522)

RH003  7@* 4-@6 LJ>8P44 M (@H>@F4HFb 8 L:"(J I523)

RH004  7@* 5-@6 LJ>8P44 M (@H>@F4HFb 8 L:"(J I524)

% @*4> 8"*D *@BJF8",HFb 2"B4F"H\ >, $@:,, 5 LJ>8P46 M, B,D,*"&",<ZN *:b A9I. E@-
(:"F>@ B@Db*8J 4N 2"B4F4 & 8"*D,, QAI 2">@F4H B,D&Z6 FR4H">>Z6 8@* M & D,(4FHD
RH000 4 B,D,&@*4H & 1 L:"( I520, " &H@D@6 FR4H">>Z6 8@* M - & D,(4FHD RH001 4 B,D,-
&@*4H & 1 L:"( I521, 4 H. *. 7@* B,D,*",HFb & *&@4R>@6 L@D<,.
A@Db*@8 &ZB@:>,>4b D"2:4R>ZN LJ>8P46 M &>JHD4 2"*">>@(@ 8"*D" @BD,*,:b,HFb
"&H@D@< A9I.

RH005  7@* LJ>8P44 S (@H>@F4HFb 8 L:"(J I525)
+F:4 & 8"*D 2"B4F">" LJ>8P4b S, H@ QAI B,D,&@*4H L:"( I525 & 1 4 8@* S B@b&:b,HFb
& D,(4FHD, B,D,*"R4 RH005. 7@* B,D,*",HFb & *&@4R>@6 L@D<,.

RH006  7@* LJ>8P44 T (@H>@F4HFb 8 L:"(J I526)
+F:4 & 8"*D 2"B4F">" LJ>8P4b T, H@ QAI B,D,&@*4H L:"( I526 & 1 4 8@* T B@b&:b,HFb
& D,(4FHD, B,D,*"R4 RH006. 7@* B,D,*",HFb & *&@4R>@6 L@D<,.
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RH007  7@* LJ>8P44 A (@H>@F4HFb 8 L:"(J I527)

+F:4 "*D,F A &Z$D"> *:b B,D,*"R4 LJ>8P44, (F@FH@b>4, B"D"<,HD": 0183
A.MISCEL=1) 4 & 8"*D BD@(D"<<Z 2"B4F">" LJ>8P4b A, H@ QAI B,D,&@*4H L:"( I527
& 1 4 8@* A B@b&:b,HFb & D,(4FHD, B,D,*"R4 RH007. 7@* B,D,*",HFb & *&@4R>@6 L@D<,.

RH008  7@* LJ>8P44 B (@H>@F4HFb 8 L:"(J I530)
+F:4 "*D,F B &Z$D"> *:b B,D,*"R4 LJ>8P44, (F@FH@b>4, B"D"<,HD": 0186
B.MISCEL=1) 4 & 8"*D BD@(D"<<Z 2"B4F">" LJ>8P4b B, H@ QAI B,D,&@*4H L:"( I530
& 1 4 8@* B B@b&:b,HFb & D,(4FHD, B,D,*"R4 RH008.

RH009  7@* LJ>8P44 C (@H>@F4HFb 8 L:"(J I531)
+F:4 "*D,F C &Z$D"> *:b B,D,*"R4 LJ>8P44, (F@FH@b>4, B"D"<,HD": 0189
C.MISCEL=1) 4 & 8"*D BD@(D"<<Z 2"B4F">" LJ>8P4b C, H@ QAI B,D,&@*4H L:"( I531
& 1 4 8@* C B@b&:b,HFb & D,(4FHD, B,D,*"R4 RH009. 7@* B,D,*",HFb & *&@4R>@6 L@D<,.

RH010  G,8JV"b R"FH@H" @$@D@H@& 1-(@ (:"&>@(@ TB4>*,:b
+F:4 >" 1-Z6 (:"&>Z6 TB4>*,:\ F<@>H4D@&"> *"HR48 4 2>"R,>4, B"D"<,HD" 5023 EN-
CODERS1 2"*",H D"2D,T"`VJ` FB@F@$>@FH\ *"HR48", H@ II P48:4R,F84 42<,Db,H
H,8JVJ` R"FH@HJ @$@D@H@& (:"&>@(@ TB4>*,:b 4 R,D,2 D,(4FHD RH010 F@@$V",H @$
^H@< 2>"R,>44. %,:4R4>" R"FH@HZ @$@D@H@& B,D,*",HFb & *&@4R>@6 L@D<,, & ,*4>4P"N
42<,D,>4b @$@D@HZ/<4>JH".

+F:4 2>"R,>4, B"D"<,HD" 5023 ENCODERS1 D"&>@ 0, H@ II BD,*B@:"(",H, RH@ >" (:"&-
>Z6 TB4>*,:\ >, F<@>H4D@&"> *"HR48, 4 @>@ 2"B4FZ&",H & D,(4FHD D"FFR4H">>@, 4<
2>"R,>4, R"FH@HZ @$@D@H@&, & 8@H@D@< JRH,>Z <@*4L48"P4b 4 BD,*,:Z *4"B"2@>".
1>"R,>4, & ^H@< D,(4FHD, @H@$D"0",HFb 8"8 H,8JV"b 4>*48"P4b S. 
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RH011  ;@*4L4P4D@&">>"b 2"BD@(D"<<4D@&">>"b R"FH@H" @$@D@H@&
1-(@ (:"&>@(@ TB4>*,:b

A9I 2"B4FZ&",H 2"BD@(D"<<4D@&">>Z6 8@* S & D,(4FHD RH060 «2"BD@(D"<<4D@&">-
>"b R"FH@H" @$@D@H@&». QAI D"FFR4HZ&",H $"2@&Z6 F4(>":, &Z*"&",<Z6 >" (:"&>Z6
BD4&@*, H"84< <,H@*@<, RH@ @>@ <@*4L4P4DJ,H F@*,D04<@, J8"2">>@(@ D,(4FHD" 2>"-
R,>4,< <@*4L48"P44 (:"&>@(@ TB4>*,:b 4 BD@&,Db,H, RH@ B@:JR,>>"b H"84< @$D"-
2@< &,:4R4>" >, $@:\T, 4:4 <,>\T, 2>"R,>4b, 2"*">>@(@ & B"D"<,HD, *:b H,8JV,(@
*4"B"2@>". +F:4 4<,,H <,FH@ H"8@6 F:JR"6, H@ QAI &ZB@:>b,H @(D">4R,>4b, 4 D"FFR4-
H">>@, H"84< FB@F@$@< 2>"R,>4, @$D"H>@ 2"B4FZ&",H & D,(4FHD RH011. +F:4 >" (:"&-
>Z6 TB4>*,:\ F<@>H4D@&"> *"HR48, H@ >"$:`*,>4, 2" TB4>*,:,< <@0,H &ZB@:>bH\-
Fb & A9I >,BD,DZ&>Z< FD"&>,>4,< D,(4FHD@& RH010 4 RH011 «H,8JV"b R"FH@H" @$@-
D@H@&».

RH012  Q"FH@H" @$@D@H@& "8H4&>@(@ (:"&>@(@ TB4>*,:b BD4 G96

]H@ BD,*FH"&:b,H F@$@6 2>"R,>4, R"FH@HZ @$@D@H@&, D"FFR4H">>J` II BD4 &8:`R,>-
>@< F@FH@b>44 D"FR,H" B@FH@b>>@6 F8@D@FH4 D,2">4b (G96). % ^H@< 2>"R,>44 JR4HZ&"-
,HFb 4 B@24P4b, 4 2"BD@(D"<<4D@&">>"b >"4$@:\T"b R"FH@H" @$@D@H@& (G92 S). 1"B4-
F">>@, F`*" 2>"R,>4, A9I *@:0>" F8@B4D@&"H\ & D,(4FHD &Z*"R4 RH060 4:4 RH065,
RH@$Z D"FFR4H">>"b *:b B@FH@b>>@6 F8@D@FH4 D,2">4b R"FH@H" @$@D@H@& (:"&>@(@
TB4>*,:b FH":" *,6FH&4H,:\>@6.

RH013 ="4$@:\T"b R"FH@H" @$@D@H@&, 2"BD@D"<<4D@&">>"b *:b "8-
H4&>@(@ (:"&>@(@ TB4>*,:b

]H@ BD,*FH"&:b,H F@$@6 2>"R,>4, >"4$@:\T,6 R"FH@HZ @$@D@H@& (:"&>@(@ TB4>*,:b,
J8"2">>@, 8@<">*>@6 FHD@8@6 G92 S. % F@FH@b>44 G96 - 4 H@:\8@ & ^H@< F@FH@b>44 -
QAI JR4HZ&",H BD,*,: *:b 2"B4F">>@(@ & D,(4FHD RH012 2>"R,>4b, J8"2">>Z6 &
RH013.

RH014

RH015  G,8JV"b R"FH@H" @$@D@H@& 2-(@ (:"&>@(@ TB4>*,:b

+F:4 >" 2-@6 (:"&>Z6 TB4>*,:\ F<@>H4D@&"> *"HR48 4 2>"R,>4, B"D"<,HD" 5024 EN-
CODERS2 2"*",H D"2D,T"`VJ` FB@F@$>@FH\ *"HR48", H@ II P48:4R,F84 42<,Db,H
H,8JVJ` R"FH@HJ @$@D@H@& (:"&>@(@ TB4>*,:b 4 R,D,2 D,(4FHD RH015 F@@$V",H @$
^H@< 2>"R,>44. %,:4R4>" R"FH@HZ @$@D@H@& B,D,*",HFb & *&@4R>@6 L@D<,, & ,*4>4P"N
42<,D,>4b @$@D@HZ/<4>JH".
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+F:4 2>"R,>4, B"D"<,HD" 5024 ENCODERS1 D"&>@ 0, H@ II BD,*B@:"(",H, RH@ >" (:"&-
>Z6 TB4>*,:\ >, F<@>H4D@&"> *"HR48, 4 @>@ 2"B4FZ&",H & D,(4FHD D"FFR4H">>@, 4<
2>"R,>4, R"FH@HZ @$@D@H@&, & 8@H@D@< JRH,>Z <@*4L48"P4b 4 BD,*,:Z *4"B"2@>".
1>"R,>4, & ^H@< D,(4FHD, @H@$D"0",HFb 8"8 H,8JV"b 4>*48"P4b S. 

RH016  ;@*4L4P4D@&">>"b 2"BD@(D"<<4D@&">>"b R"FH@H" @$@D@H@&
1-(@ (:"&>@(@ TB4>*,:b

A9I 2"B4FZ&",H 2"BD@(D"<<4D@&">>Z6 8@* S & D,(4FHD RH065 «2"BD@(D"<<4D@&">-
>"b R"FH@H" @$@D@H@&». QAI D"FFR4HZ&",H $"2@&Z6 F4(>":, &Z*"&",<Z6 >" (:"&>Z6
BD4&@*, H"84< <,H@*@<, RH@ @>@ <@*4L4P4DJ,H F@*,D04<@, J8"2">>@(@ D,(4FHD" 2>"-
R,>4,< <@*4L48"P44 (:"&>@(@ TB4>*,:b 4 @P,>4&",H, RH@ B@:JR,>>"b H"84< @$D"-
2@< &,:4R4>" >, $@:\T, 4:4 <,>\T, 2>"R,>4b, 2"*">>@(@ & B"D"<,HD, *:b H,8JV,(@
*4"B"2@>". +F:4 4<,,H <,FH@ H"8@6 F:JR"6, H@ QAI &ZB@:>b,H @(D">4R,>4b, 4 D"FFR4-
H">>@, H"84< FB@F@$@< 2>"R,>4, @$D"H>@ 2"B4FZ&",H & D,(4FHD RH016. +F:4 >" (:"&-
>Z6 TB4>*,:\ F<@>H4D@&"> *"HR48, H@ >"$:`*,>4, 2" TB4>*,:,< <@0,H &ZB@:>bH\-
Fb & A9I >,BD,DZ&>Z< FD"&>,>4,< D,(4FHD@& RH016 4 RH015 «H,8JV"b R"FH@H" @$@-
D@H@&».

RH017

RH018

RH019  

RH020  7@* *,6FH&4H,:\>@(@ F@@$V,>4b

+F:4 & B@:, F@@$V,>46, H@ ,FH\ &@ 2-@< Db*J ^8D">" B@b&:b,HFb 8"8@,-H@ F@@$V,>4,,
H@ 8@* F@@$V,>4b <@0,H $ZH\ FR4H"> 42 D,(4FHD" RH020, >,2"&4F4<@ @H H@(@, 8H@ B@-
F:": FF@$V,>4,, QAI 4:4 A9I. 7@*Z @T4$@8 F@*,D0"HFb & (:"&, ? “A,D,R4F:,>4,
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(:@$":\>ZN F@@$V,>46”, >" FHD">4P, ?. +F:4 F@FH@b>4, L:"(" I537 D"&>@ 1, H@ *,6FH-
&J,H 2"*">>Z6 2*,F\ 8@*, " ,F:4 F@FH@b>4, D"&>@ 0, H@ 8@* >, *,6FH&J,H.

RH021 '@*

32 D,(4FHD" <@0>@ FR4H"H\ 8":,>*"D>Z6 (@*, 2"*">>Z6 & R,HZD,N H,HD"*"N, & *&@4R-
>@- *,bH4R>@6 L@D<,. ="BD4<,D, ,F:4 8":,>*"D>Z6 (@* D"&,> 2013, H@ FR4H">>@, 42
D,(4FHD" R4F:@ $J*,H .2013.

RH022 ;,FbP, *,>\

32 FH"DT4N *&JN H,HD"*@& <@0>@ FR4H"H\ <,FbP, " 42 <:"*T4N *&JN - *,>\, & *&@4R>@-
*,FbH4R>@6 L@D<,. ="BD4<,D, F 27-(@ @8Hb$Db FR4H">>@, R4F:@ $J*,H D"&>Z< .1027.

RH023 Q"F, <4>JH"

32 FH"DT4N *&JN H,HD"*@& <@0>@ FR4H"H\ 2>"R,>4, R"F", " 42 <:"*T4N *&JN - <4>JH,
& *&@4R>@-*,FbH4R>@6 L@D<,. ="BD4<,D, B@F:, B@:J*>b, & 4 R"F" 32 <4>JHZ FR4H">-
>@, R4F:@ $J*,H D"&>Z< .1632.

RH024 E,8J>*" 

32 <:"*T4N *&JN H,HD"*@& <@0>@ FR4H"H\ 2>"R,>4, F,8J>*, & *&@4R>@-*,FbH4R>@6
L@D<,. ="BD4<,D, .0018.

RH025  

RH026 3>H,DBD,H"P4b LJ>8P4@>":\>ZN 8>@B@8

% D,(4FHD, RH026 >"N@*bHFb 4>H,DBD,H"P4b LJ>8P4@>":\>ZN 8>@B@8, @H>@FbV4NFb
8 "8HJ":\>@<J ^8D">>@<J 42@$D"0,>4` (D,(4FHD RH027). +F:4 FH"DT46 $"6H & D,(4FH-
D, D"&,> 0, H@ B@ L>8P4@>":\>Z< 8>@B8"< D"FBD,*,:,>@ <,>` &Z$@D" 4>*48"P46,
" ,F:4 2>"R,>4, FH"DT,(@ $"6H" D"&>@ 1, H@ B@ LJ>8P4@>":\>Z< 8>@B8"< D"FBD,*,:,-
>@ <,>` @B,D"P46:

RH026=00xxh: <,>` &Z$@D" 4>*48"P46
RH026=01xxh: <,>` @B,D"P46

% <:"*T,< $"6H, D,(4FHD" &F,(*" &4*,> 8@* (DJBBZ @B,D"P46, @H>@FbV,6Fb 8 ^8D">J
4 &Z$D">>@6 & B@F:,*>46 D"2, >,2"&4F4<@ @H F@FH@b>4b FH"DT,(@ $"6H" (&Z$@D 4>*4-
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8"P46 4:4 @B,D"P44). 3N B@*D@$>@, @B4F">4, F<@HD4 & (:"&, 6.6 “7@*4D@&">4, ^8-
D">>ZN 42@$D"0,>46 4 LJ>8P4@>":\>ZN 8>@B@8”, >" FHD">4P, 250.

RH027  7@*Z ^8D">>ZN 42@$D"0,>46 

C,(4FHD RH027 F@*,D04H 8@*Z ^8D">>ZN 42@$D"0,>46. % <:"*T,< $"6H, >"N@*4HFb
>@<,D (DJBBZ 42@$D"0,>46, & F@FH"& 8@H@D@6 &N@*4H "8HJ":\>@, 42@$D"0,>4, (>"-
BD4<,D, A@24P4b), " FH"DT46 $"6H 2"*",H B@Db*8@&Z6 >@<,D 42@$D"0,>4b &>JHD4
(DJBBZ 42@$D"0,>46 (>"BD4<,D, !$F@:`H>@,). 3N B@*D@$>@, @B4F">4, F<@HD4 & (:"-
&, 6.6 “7@*4D@&">4, ^8D">>ZN 42@$D"0,>46 4 LJ>8P4@>":\>ZN 8>@B@8”, >" FHD">4P,
250.
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RH028  %N@*>@6 D,(4FHD F% (BD@P,>H B@*"R4) 

+F:4 Y527=1 (BD@P,>H B@*"R4 F ^8D">>@(@ BJ:\H" @B,D"H@D"), Y531=1 (FH">@R>Z6
BJ:\H H4B" 1), 4:4 Y532=1 (FH">@R>Z6 BJ:\H H4B" 2), H@ II B,D,*",H A9I F@FH@b>4,
BD@P,>H>@(@ B,D,8:`R"H,:b B@*"R4 R,D,2 D,(4FHD RH028. E@*,D04<@, D,(4FHD" b&:b-
,HFb *&@4R>Z<. E@@H&,HFH&J`V4, BD@P,>H>Z, &,:4R4>Z *:b D"2:4R>ZN 2>"R,>46
(8@H@DZ, II BD4>4<",H & 8"R,FH&, BD@P,>H>ZN &,:4R4> *:b D"2:4R>ZN 2>"R,>46):

% &ZT,BD4&,*,>>ZN F:JR"bN "&H@D A9I *@:0,> B@2"$@-
H4H\Fb @ F8@B4D@&">44 2>"R,>4b &N@*>@(@ D,(4FHD"
RH028 & &ZN@*>@6 D,(4FHD RH078.

+F:4 Y527=1 (B,D,8:`R"H,:\ F% D"$@H",H F ^8D">>@(@
BJ:\H" @B,D"H@D"), H@ BD@P,>H>@, 2>"R,>4, B@*"R4 <@0,H
$ZH\ <@*4L4P4D@&">@ &Z2Z&@< @*>@(@ 42 ^8D">>ZN 42-
@$D"0,>46 AI9[G ?A+C!G?C!, 4:4 A?13O3a.

1"H,< - B@F:, >"0"H4b 8>@B84 ;+=_ ?A+C!O35 

-&Z$4D"H\ &"D4">H F4 % 42 <,>`. AD4 ^H@< >" LJ>8P4@-
>":\>ZN 8>@B8"N B@b&:bHFb >"*B4F4 #–, #+, S–, S+, F–,
F+. AD4 >"0"H44 8>@B84 F– 2>"R,>4, <@*4L48"P44 B@*"-
R4 (H@ ,FH\ 2>"R,>4, D,(4FHD" RH028) J<,>\T",HFb, " BD4
>"0"H44 8>@B84 F+ 2>"R,>4, D,(4FHD" RH028 J&,:4R4&"-
,HFb.

+F:4 Y532=1, H@ F P,:\` BD@P,>H>@-
(@ D,(J:4D@&">4b B@*"R4 >" FH">@R-
>Z6 BJ:\H H4B" 2 F<@>H4D@&"> &D"-
V"`V46Fb B,D,8:`R"H,:\, B@:@0,-
>4, 8@H@D@(@ <@0,H $ZH\ FR4H">@
42 D,(4FHD" RH028.

L %>4<">4,!
% F@FH@b>44 1 <@0,H $ZH\ &F,(*" H@:\8@ @*4> 42 Y527 4 Y532, H@ ,FH\ B@*"RJ <@0>@
<@*4L4P4D@&"H\ :4$@ H@:\8@ LJ>8P4@>":\>Z<4 8>@B8"<4, :4$@ H@:\8@ B,D,8:`-
R"H,:,< >" FH">@R>@< BJ:\H,!

RH028 %

0 0

1 1

2 2

3 5

4 10

5 20

6 30

7 40

8 50

9 60

10 70

11 80

12 90

13 100

14 110

15 120
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RH029  %N@*>@6 D,(4FHD S% (BD@P,>H>@, 2>"R,>4b *:b (:"&>@(@
TB4>*,:b)

+F:4 Y526=1 (BD@P,>H>@, 2>"R,>4b *:b (:"&>@(@ TB4>*,:b F ^8D">>@(@ BJ:\H" @B,D"-
H@D"), Y531=1 (FH">@R>Z6 BJ:\H H4B" 1), 4:4 Y532=1 (FH">@R>Z6 BJ:\H H4B" 2), H@ II
B,D,*",H A9I F@FH@b>4, BD@P,>H>@(@ B,D,8:`R"H,:b (:"&>@(@ TB4>*,:b R,D,2 D,-
(4FHD RH029. E@*,D04<@, D,(4FHD" b&:b,HFb *&@4R>Z<. E@@H&,HFH&J`V4, BD@P,>H-
>Z, &,:4R4>Z *:b D"2:4R>ZN 2B"R,>46 (8@H@DZ, II BD4>4<",H & 8"R,FH&, BD@P,>H-
>ZN &,:4R4> *:b D"2:4R>ZN 2>"R,>46):

% &ZT,BD4&,*,>>ZN F:JR"bN "&H@D A9I *@:0,> B@2"$@-
H4H\Fb @ F8@B4D@&">44 2>"R,>4b &N@*>@(@ D,(4FHD"
RH029 & &ZN@*>@6 D,(4FHD RH079.
+F:4 Y526=1 (B,D,8:`R"H,:\ S% D"$@H",H F ^8D">>@(@
BJ:\H" @B,D"H@D"), H@ BD@P,>H>@, 2>"R,>4, *:b (:"&>@(@
TB4>*,:b <@0,H $ZH\ <@*4L4P4D@&">@ &Z2Z&@< @*>@(@
42 ^8D">>ZN 42@$D"0,>46 AI9[G ?A+C!G?C!, 4:4
A?13O3a.

1"H,< - B@F:, >"0"H4b 8>@B84 ;+=_ ?A+C!O35 

- &Z$4D"H\ &"D4">H F4 % 42 <,>`. AD4 ^H@< >" LJ>8P4@-
>":\>ZN 8>@B8"N B@b&:b`HFb >"*B4F4 #–, #+, S–, S+, F–,
F+. AD4 >"0"H44 8>@B84 S– 2>"R,>4, <@*4L48"P44 (:"&-
>@(@ TB4>*,:b (H@ ,FH\ 2>"R,>4, D,(4FHD" RH029) J<,>\-
T",HFb, " BD4 >"0"H44 8>@B84 S+ 2>"R,>4, D,(4FHD"
RH029 J&,:4R4&",HFb.

+F:4 Y532=1, H@ F P,:\` BD@P,>H>@(@ D,(J:4D@&">4b (:"&>@(@ TB4>*,:b >" FH">@R-
>Z6 BJ:\H H4B" 2 F<@>H4D@&">Z HD4 8>@B84, BD4 B@<@V4 8@H@DZN <@0>@ J&,:4R4-
&"H\ 4:4 J<,>\T"H\ 2>"R,>4, <@*4L48"P44, H@ ,FH\ 2>"R,>4, D,(4FHD" RH029, 4:4
0, JFH">"&:4&"H\ B@:@0,>4, 100%.

L %>4<">4,!
% F@FH@b>44 1 <@0,H $ZH\ &F,(*" H@:\8@ @*4> 42 Y526 4 Y532, H@ ,FH\ (:"&>Z6 TB4>-
*,:\ <@0>@ <@*4L4P4D@&"H\ :4$@ H@:\8@ LJ>8P4@>":\>Z<4 8>@B8"<4, :4$@ H@:\-
8@ 8>@B8"<4 >" FH">@R>@< BJ:\H,!

RH030  =@<,D &ZB@:>b,<@6 B@(D"<<Z

=@<,D &ZB@:>b,<@6 & *">>Z6 <@<,>H BD@(D"<<Z. ]H@ <@0,H $ZH\ >@<,D@< (:"&>@6
BD@(D"<<Z, >@<,D@< 8"8@6-:4$@ B@*BD@(D"<<Z 4:4 >@<,D@< <"8D@F".

RH029 %

0 50

1 60

2 70

3 80

4 90

5 100

6 110

7 120

8 130

9 140

10 150
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RH031  =@<,D BD@(D"<<Z, &Z$D">>@6 *:b "&H@<"H4R,F8@(@ &ZB@:>,-
>4b

]H@ &F,(*" b&:b,HFb >@<,D@< (:"&>@6 BD@(D"<<Z, &Z$D">>@6 *:b "&H@<"H4R,F8@(@
&ZB@:>,>4b.

RH032 =@<,D BD@(D"<<Z, &Z$D">>@6 *:b &ZB@:>,>4b & D,04<, DJR-
>@(@ &&@*" *">>ZN

]H@ &F,(*" b&:b,HFb >@<,D@< (:"&>@6 BD@(D"<<Z, &Z$D">>@6 *:b &ZB@:>,>4b & D,-
04<, DJR>@(@ &&@*" *">>ZN.

RH033  

RH034

RH035 1-Z6 ">":@(@&Z6 &N@* 1-@6 4>H,DL,6F>@6 B:"HZ

RH036 2-@6 ">":@(@&Z6 &N@* 1-@6 4>H,DL,6F>@6 B:"HZ

RH037 3-,6 ">":@(@&Z6 &N@* 1-@6 4>H,DL,6F>@6 B:"HZ

RH038 4-Z6 ">":@(@&Z6 &N@* 1-@6 4>H,DL,6F>@6 B:"HZ

!>":@(@-P4LD@&@6 (!O) BD,@$D"2@&"H,:\ BD,*FH"&:b,H F@$@6 $:@8, *@B@:>4H,:\>@
F<@>H4DJ,<Z6 >" 1-@6 4>H,DL,6F>@6 B:"H, 4 FB@F@$>Z6 BD4>4<"H\ 4 D"2:4R>ZN ">"-
:@(@&ZN F4(>":". 32 &ZT,B,D,R4F:,>>ZN D,(4FHD@& <@(JH $ZH\ @BD@V,>Z &,:4R4>Z
">":@(@&ZN F4(>":@&. C"2D,T"`T"b FB@F@$>@FH\ !O-BD,@$D"2@&"H,:b F@FH"&:b,H 12
$4H@&. +(@ 8":4$D@&8" 2"*">" & >40,BD4&,*,>>@6 H"$:4P,:
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1>"R,>4, &N@*", % %,:4R4>", FR4HZ&",<"b 42 D,(4FHD" RH

+10 % .0000

0 % .0800

-9.995 % .0FFF

RH039  %N@*>@6 D,(4FHD R% (BD@P,>H $ZFHD@(@ N@*")

+F:4 Y525=1 (BD@P,>HZ $ZFHD@(@ N@*" F ^8D">>@(@ BJ:\H" @B,D"H@D"), H@ II B,D,*",H
A9I F@FH@b>4, BD@P,>H>@(@ B,D,8:`R"H,:b B@*"R4 R,D,2 D,(4FHD RH039. +F:4
Y525=1 (B,D8:`R"H,:\ R% D"$@H",H F ^8D">>@(@ BJ:\H" @B,D"H@D"), H@ 2>"R,>4, <@*4-
L48"P44 $ZFHD@(@ N@*" <@0,H $ZH\ <@*4L4P4D@&">@ &Z2Z&@< @*>@(@ 42 ^D">>ZN
42@$D"0,>46 AI9[G ?A+C!G?C!, 4:4 A?13O3a.

1"H,< - B@F:, >"0"H4b 8>@B84 ;+=_ ?A+C!O35  - &Z$4D"H\ &"D4">H F4 % 42

<,>`. AD4 ^H@< >" LJ>8P4@>":\>ZN 8>@B8"N B@b&:b`HFb >"*B4F4 #–, #+, S–, S+, F–,
F+. AD4 >"0"H44 8>@B84 #– 2>"R,>4, <@*4L48"P44 $ZFHD@(@ N@*" (H@ ,FH\ 2>"R,>4,
D,(4FHD" RH039) J<,>\T",HFb, " BD4 >"0"H44 8>@B84 #+ 2>"R,>4, D,(4FHD" RH039 J-
&,:4R4&",HFb.

E@*,D04<@, D,(4FHD" b&:b-
,HFb *&@4R>Z<. E@@H&,HFH-
&J`V4, BD@P,>H>Z, &,:4-
R4>Z *:b D"2:4R>ZN 2B"R,-
>46 (8@H@DZ, II BD4>4<",H
& 8"R,FH&, BD@P,>H>ZN &,-
:4R4> *:b D"2:4R>ZN 2>"R,-
>46) &4*>Z & >40,BD4&,-
*,>>ZN *&JN H"$:4P"N. +F:4
1204 RAPOVER=0, H@ *,6FH-
&4H,:\>" B,D&"b H"$:4P", "

,F:4 1204 RAPOVER>0, H@ &H@D"b H"$:4P".

% &ZT,B,DR4F:,>>ZN F:JR"bN "&H@D A9I *@:0,> B@2"$@-
H4H\Fb @ F8@B4D@&">44 2>"R,>4, &N@&>@(@ D,(4FHD"
RH039 & &ZN@*>@6 D,(4FHD RH089.

1204 RAPOVER=0

RH039 %

0 0

1 1

2 2

3 5

4 10

5 20

6 30

7 40

8 50

9 60

10 70

11 80

12 90

13 100

1204 RAPOVER>0

RH039 %

0 F0=RAPOVER

1 25

2 50

3 100
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S S
RH
RH

Sвспомшп =
Q
P

=
041
040

RH040 %,:4R4>" P 8@<">*Z H@R,>4b <>@(@J(@:\>48" G51.2

RH041 !$F@:`H>"b &,:4R4>" Q 8@<">*Z H@R,>4b <>@(@J(@:\>48"
G51.2

G@R,>4, <>@(@J(@:\>48" <@0>@ 2"BD@(D"<<4D@&"H\ 2"*">4,< 8@<">*Z 
G51.2 P_ Q _. 

?H>@T,>4, P/Q @BD,*,:b,H @H>@T,>4, R"FH@HZ @$@D@H@& (:"&>@(@ TB4>*,:b (*,H":\)
4 &FB@<@("H,:\>@(@ TB4>*,:b (J*"D>Z, D,2PZ). II B,D,*",H 2"BD@(D"<<4D@&">>@,
2>"R,>4, P R,D,2 D,(4FHD RH040, " R,D,2 D,(4FHD RH041 - "$F@:`H>@, 2>"R,>4, 2"BD@-
(D"<<4D@&">>@(@ Q. Q"FH@HJ @$@D@H@& &FB@<"("H,:\>@(@ TB4>*,:b F:,*J,H &ZR4F-
:4H\ >" @F>@&, >40,BD4&,*,>>@6 L@D<J:Z:

AD4 &8:`R,>44 L:"(" I640 (8@(*" &ZB@:>,>4, *@T:@ *@ 8@<">*Z G51.2) A9I *@:0>"
D"2@(>"H\ &FB@<@("H,:\>Z6 TB4>*,:\ *@ 2"*">>@6 R"FH@HZ @$@D@H@& & J8"2">>@< &
L:"(, I641 >"BD"&:,>44, " B@H@< R,D,2 L:"( Y655 4:4 Y665 2"BD@F4H\ F4>ND@>42"P4`
*:b &FB@<@("H,:\>@(@ TB4>*,:b.
7@<">*" G50.2 &Z8:`R",H D,04< H@R,>4b <>@(@J(@:\>48". A@* ,, *,6FH&4,< L:"(
I640 B,D,N@*4H & 0. 1"*"R,6 A9I b&:b,HFb &Z8:`R,>4, F4>ND@>>@(@ N@*" &FB@<@("-
H,:\>@(@ TB4>*,:b, " B@H@< - @FH">@& &FB@<@("H,:\>@(@ TB4>*,:b.

RH042 ;:"*T,, F:@&@ "8HJ":\>@6 B@*"R4 

RH043 EH"DT,, F:@&@ "8HJ":\>@6 B@*"R4

& 2"&4F4<@FH4 @H JFH">@&:,>>ZN B"D"<,HD@&, B@*"R" @BD,*,:b,HFb & ,*4>4P"N
<</<4> 4:4 *`6</<4> B@ &,:4R4>"< & D,(4FHD"N RH042, RH043, >" @F>@&, F:,*J`V,6
H"$:4PZ:

4764 INCRSYSTA=1 4765 INCRSYSTB=1 4766 INCRSYSTC

4763
INCHDET=0

F[<</<4>]=&,:/103 F[<</<4>]=&,:/104 F[<</<4>]=&,:/105

4763
INCHDET=1

F[*`6</<4>]=&,:/104 F[*`6</<4>]=&,:/105 F[*`6</<4>]=&,:/106

RH044  

RH045  
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RH046  

RH047  

RH048  

RH049 7@* *,6FH&4H,:\>@6 8>@B84
+F:4 >" 8:"&4"HJD, &&@*" *">>ZN >"04<",HFb 8>@B8", H@ QAI B,D,&@*4H L:"( I536
& 1 4 2"B4FZ&",H 8@* 8>@B84 & D,(4FHD RH049. 7@*Z 8>@B@8 BD4&,*,>Z & (:"&, 6.5
“A,D,R4F:,>4, 8@*" 8>@B@8”, >" FHD">4P, 247. +F:4 F@FH@b>4, L:"(" I536 D"&>@ 1, H@
8@* b&:b,HFb *,6FH&4H,:\>Z<, " ,F:4 F@FH@b>4, D"&>@ 0 - H@ 8@* >,*,6FH&4H,:,>.

RH100  ;:"*T,, F:@&@ H,8JV,6 B@24P44 1-@6 @F4

RH101  EH"DT,, F:@&@ H,8JV,6 B@24P44 1-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ B@24P4` 1-@6 @F4, D,(4FHD4D@&">>J` & 8@-
@D*4>"H>@6 F4FH,<, FH">8", & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH102  ;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 1-@6 @F4

RH103  EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 1-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ @T4$8J F:,0,>4b F,D&@8@>HJD" 1-@6 @F4,
H@ ,FH\ &,:4R4>J @HFH"&">4b, & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH104  G@8 BD4&@*" 1-@6 @F4

% F:JR", 4FB@:\2@&">4b P4LD@&@(@ F,D&@BD4&@*" H4B" NCT 4 B:"HZ H4B" XMU CAN
P4LD@&@6 42<,D4H,:\>@6 F4FH,<Z & D,(4FHD, @H@$D"0",HFb R"FH>@, (I/In) H,8JV,(@
4 >@<4>":\>@(@ H@8@& 1-@6 @F4, & HZFbR>ZN *@:bN (‰) F@ 2>"8@<, & *&@4R>@-*@B@:>4-
H,:\>@< BD,*FH"&:,>44.
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RH105  ;:"*T,, F:@&@ H,8JV,6 B@24P44 2-@6 @F4

RH106  EH"DT,, F:@&@ H,8JV,6 B@24P44 2-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ B@24P4` 2-@6 @F4, D,(4FHD4D@&">>J` & 8@-
@D*4>"H>@6 F4FH,<, FH">8", & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH107  ;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 2-@6 @F4

RH108  EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 2-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ @T4$8J F:,0,>4b F,D&@8@>HJD" 2-@6 @F4,
H@ ,FH\ &,:4R4>J @HFH"&">4b, & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH109  G@8 BD4&@*" 2-@6 @F4

% F:JR", 4FB@:\2@&">4b P4LD@&@(@ F,D&@BD4&@*" H4B" NCT 4 B:"HZ H4B" XMU CAN
P4LD@&@6 42<,D4H,:\>@6 F4FH,<Z & D,(4FHD, @H@$D"0",HFb R"FH>@, (I/In) H,8JV,(@
4 >@<4>":\>@(@ H@8@& 2-@6 @F4, & HZFbR>ZN *@:bN (‰) F@ 2>"8@<, & *&@4R>@-*@B@:>4-
H,:\>@< BD,*FH"&:,>44. 

RH110 ;:"*T,, F:@&@ H,8JV,6 B@24P44 3-,6 @F4

RH111 EH"DT,, F:@&@ H,8JV,6 B@24P44 3-,6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ B@24P4` 3-,6 @F4, D,(4FHD4D@&">>J` & 8@-
@D*4>"H>@6 F4FH,<, FH">8", & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH112  ;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 3-,6 @F4

RH113  EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 3-,6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ @T4$8J F:,0,>4b F,D&@8@>HJD" 3-,6 @F4,
H@ ,FH\ &,:4R4>J @HFH"&">4b, & ,*4>4P"N &ZN@*>ZN *4F8D,H.
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RH114  G@8 BD4&@*" 3-,6 @F4

% F:JR", 4FB@:\2@&">4b P4LD@&@(@ F,D&@BD4&@*" H4B" NCT 4 B:"HZ H4B" XMU CAN
P4LD@&@6 42<,D4H,:\>@6 F4FH,<Z & D,(4FHD, @H@$D"0",HFb R"FH>@, (I/In) H,8JV,(@
4 >@<4>":\>@(@ H@8@& 3-,6 @F4, & HZFbR>ZN *@:bN (‰) F@ 2>"8@<, & *&@4R>@-*@B@:>4-
H,:\>@< BD,*FH"&:,>44. 

RH115 ;:"*T,, F:@&@ H,8JV,6 B@24P44 4-@6 @F4

RH116 EH"DT,, F:@&@ H,8JV,6 B@24P44 4-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ B@24P4` 4-@6 @F4, D,(4FHD4D@&">>J` & 8@-
@D*4>"H>@6 F4FH,<, FH">8", & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH117  ;:"*T,, F:@&@ D,(4FHD" @HHH"&">4b 4-@6 @F4

RH118  EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 4-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ @T4$8J F:,0,>4b F,D&@8@>HJD" 4-@6 @F4,
H@ ,FH\ &,:4R4>J @HFH"&">4b, & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH119  G@8 BD4&@*" 4-@6 @F4

% F:JR", 4FB@:\2@&">4b P4LD@&@(@ F,D&@BD4&@*" H4B" NCT 4 B:"HZ H4B" XMU CAN
P4LD@&@6 42<,D4H,:\>@6 F4FH,<Z & D,(4FHD, @H@$D"0",HFb R"FH>@, (I/In) H,8JV,(@
4 >@<4>":\>@(@ H@8@& 4-@6 @F4, & HZFbR>ZN *@:bN (‰) F@ 2>"8@<, & *&@4R>@-*@B@:>4-
H,:\>@< BD,*FH"&:,>44. 

RH120 ;:"*T,, F:@&@ H,8JV,6 B@24P44 5-@6 @F4

RH121 EH"DT,, F:@&@ H,8JV,6 B@24P44 5-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ B@24P4` 5-@6 @F4, D,(4FHD4D@&">>J` & 8@-
@D*4>"H>@6 F4FH,<, FH">8", & ,*4>4P"N &ZN@*>ZN *4F8D,H.
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RH122 ;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 5-@6 @F4

RH123 EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 5-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ @T4$8J F:,0,>4b F,D&@8@>HJD" 5-@6 @F4,
H@ ,FH\ &,:4R4>J @HFH"&">4b, & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH124  G@8 BD4&@*" 5-@6 @F4

% F:JR", 4FB@:\2@&">4b P4LD@&@(@ F,D&@BD4&@*" H4B" NCT 4 B:"HZ H4B" XMU CAN
P4LD@&@6 42<,D4H,:\>@6 F4FH,<Z & D,(4FHD, @H@$D"0",HFb R"FH>@, (I/In) H,8JV,(@
4 >@<4>":\>@(@ H@8@& 5-@6 @F4, & HZFbR>ZN *@:bN (‰) F@ 2>"8@<, & *&@4R>@-*@B@:>4-
H,:\>@< BD,*FH"&:,>44.
  

RH125 ;:"*T,, F:@&@ H,8JV,6 B@24P44 6-@6 @F4

RH126 EH"DT,, F:@&@ H,8JV,6 B@24P44 6-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ B@24P4` 6-@6 @F4, D,(4FHD4D@&">>J` & 8@-
@D*4>"H>@6 F4FH,<, FH">8", & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH127  ;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 6-@6 @F4

RH128  EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 6-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ @T4$8J F:,0,>4b F,D&@8@>HJD" 6-@6 @F4,
H@ ,FH\ &,:4R4>J @HFH"&">4b, & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH129  G@8 BD4&@*" 6-@6 @F4

% F:JR", 4FB@:\2@&">4b P4LD@&@(@ F,D&@BD4&@*" H4B" NCT 4 B:"HZ H4B" XMU CAN
P4LD@&@6 42<,D4H,:\>@6 F4FH,<Z & D,(4FHD, @H@$D"0",HFb R"FH>@, (I/In) H,8JV,(@
4 >@<4>":\>@(@ H@8@& 6-@6 @F4, & HZFbR>ZN *@:bN (‰) F@ 2>"8@<, & *&@4R>@-*@B@:>4-
H,:\>@< BD,*FH"&:,>44. 
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RH130 ;:"*T,, F:@&@ H,8JV,6 B@24P44 7-@6 @F4

RH131 EH"DT,, F:@&@ H,8JV,6 B@24P44 7-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ B@24P4` 7-@6 @F4, D,(4FHD4D@&">>J` & 8@-
@D*4>"H>@6 F4FH,<, FH">8", & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH132  ;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 7-@6 @F4

RH133  EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 7-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ @T4$8J F:,0,>4b F,D&@8@>HJD" 7-@6 @F4,
H@ ,FH\ &,:4R4>J @HFH"&">4b, & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH134  G@8 BD4&@*" 7-@6 @F4

% F:JR", 4FB@:\2@&">4b P4LD@&@(@ F,D&@BD4&@*" H4B" NCT 4 B:"HZ H4B" XMU CAN
P4LD@&@6 42<,D4H,:\>@6 F4FH,<Z & D,(4FHD, @H@$D"0",HFb R"FH>@, (I/In) H,8JV,(@
4 >@<4>":\>@(@ H@8@& 7-@6 @F4, & HZFbR>ZN *@:bN (‰) F@ 2>"8@<, & *&@4R>@-*@B@:>4-
H,:\>@< BD,*FH"&:,>44.

RH135 ;:"*T,, F:@&@ H,8JV,6 B@24P44 8-@6 @F4

RH136 EH"DT,, F:@&@ H,8JV,6 B@24P44 8-@6

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ B@24P4` 8-@6 @F4, D,(4FHD4D@&">>J` & 8@-
@D*4>"H>@6 F4FH,<, FH">8", & ,*4>4P"N &ZN@*>ZN *4F8D,H.

RH137  ;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 8-@6 @F4

RH138  EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 8-@6 @F4

32 &ZFT4N *&JN D,(4FHD@& <@0>@ FR4H"H\ @T4$8J F:,0,>4b F,D&@8@>HJD" 8-@6 @F4,
H@ ,FH\ &,:4R4>J @HFH"&">4b, & ,*4>4P"N &ZN@*>ZN *4F8D,H.
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RH139  G@8 BD4&@*" 8-@6 @F4

% F:JR", 4FB@:\2@&">4b P4LD@&@(@ F,D&@BD4&@*" H4B" NCT 4 B:"HZ H4B" XMU CAN
P4LD@&@6 42<,D4H,:\>@6 F4FH,<Z & D,(4FHD, @H@$D"0",HFb R"FH>@, (I/In) H,8JV,(@
4 >@<4>":\>@(@ H@8@& 8-@6 @F4, & HZFbR>ZN *@:bN (‰) F@ 2>"8@<, & *&@4R>@-*@B@:>4-
H,:\>@< BD,*FH"&:,>44.  

RH140  

RH141  

RH142  

RH143  

RH144  G@8 BD4&@*" 1-(@ (:"&>@(@ TB4>*,:b

% F:JR", 4FB@:\2@&">4b P4LD@&@(@ (:"&>@(@ BD4&@*" H4B" NCT & D,(4FHD, @H@$D"0"-
,HFb R"FH>@, (I/In) H,8JV,(@ 4 >@<4>":\>@(@ H@8@& 1-(@ (:"&>@(@ TB4>*,:b, & HZFbR-
>ZN *@:bN (‰) F@ 2>"8@<, & *&@4R>@-*@B@:>4H,:\>@< BD,*FH"&:,>44. 

RH145  

RH146  

RH147  
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RH148  

RH149 G@8 BD4&@*" 2-(@ (:"&>@(@ TB4>*,:b 

% F:JR", 4FB@:\2@&">4b P4LD@&@(@ (:"&>@(@ BD4&@*" H4B" NCT & D,(4FHD, @H@$D"0"-
,HFb R"FH>@, (I/In) H,8JV,(@ 4 >@<4>":\>@(@ H@8@& 2-(@ (:"&>@(@ TB4>*,:b, & HZFbR-
>ZN *@:bN (‰) F@ 2>"8@<, & *&@4R>@-*@B@:>4H,:\>@< BD,*FH"&:,>44. 
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2.2.4 C,(4FHDZ F&b24 A9I-QAI (&ZN@*>Z, D,(4FHDZ)

=" &ZN@*>Z, D,(4FHDZ <@0>@ FFZ:"H\Fb $J8&"<4 RH 4 HD,N2>"R>Z< R4F:@<
RHpqr 

1>"R,>4, B,D&@6 P4LDZ <@0,H $ZH\:
p=0,1

)4"B"2@> 2>"R,>46 &H@D@6 P4LDZ (q) *:b &ZN@*>ZN D,(4FHD@&:
q=0,1,2,3,4

GD,H\b P4LD" (r) b&:b,HFb *,FbH4R>@6 F *4"B"2@>@< 2>"R,>46:
r=0,1,2,3,4,5,6,7,8,9

%ZN@*>Z, D,(4FHDZ b&:b`HFb 16-$4H@&Z<4 B,D,<,>>Z<4. A,D,*"R" B,D,<,>>ZN 8
QAI &F,(*" @FJV,FH&:b,HFb & *&@4R>@6 L@D<,.
=40, B,D,R4F:b`HFb &ZN@*>Z, D,(4FHDZ B@ B@Db*8J 4N >@<,D@&:

RH050  =@<,D &ZB@:>b,<@6 BD@(D"<<Z

+F:4 *:b &ZB@:>,>4b A9I N@R,H &Z$D"H\ BD@(D"<<J F 2"*">>Z< >@<,D@<, 8@H@D"b
>"N@*4HFb & B"<bH4, H@ @>" J8"2Z&",H >@<,D BD@(D"<<Z & ^H@< D,(4FHD,. A@F:, ^H@(@,
@>" B,D,&@*4H & 1 L:"( Y600 4:4 Y601, F@(:"F>@ H@<J, RH@ @>" & 8"8@< D,04<, 0,:",H
&ZB@:>bH\ B@(D"<<J: & "&H@<"H4R,F8@< D,04<, 4:4 & D,04<, DJR>@(@ &&@*" *">>ZN.

RH051  ="R":\>Z6 "*D,F B,D,*"&",<ZN *">>ZN

RH052  Q4F:@ B,D,*"&",<ZN $"6H@&

RH053  7@* B,D,*"`V,(@ &>,T>,(@ JFHD@6FH&"

+F:4 A9I 0,:",H B,D,*"H\ $:@8 *">>ZN R,D,2 8"8@,-:4$@ &>,T>,, JFHD@6FH&@ (>"-
BD4<,D B@ B@F:,*@&"H,:\>@<J 8">":J RS-232), H@ @>" 2">@F4H B,D,*"&",<Z, *">>Z,
&@ &>JHD,>>4, B,D,<,>>Z, F010, ..., F499. ?>" 2"*",H >"R":\>Z6 "*D,F $:@8" *">>ZN
& D,(4FHD, RH051, " R4F:@ B,D,*"&",<ZN $"6H@&, H@ ,FH\ *:4>J 2"B4F4 - & D,(4FHD,
RH052. 
="BD4<,D, ,F:4 *:b &Z*"R4 *">>ZN J8"2Z&",HFb @$:"FH\ F400, ..., F463, H@ D,(4FHDZ
F:,*J,H 2"B@:>4H\ F:,*J`V4< @$D"2@<:

,400
SRH051
,64
SRH052

% D,(4FHD, RH053 >,@$N@*4<@ J8"2"H\ 8@* &>,T>,(@ JFHD@6FH&", R,D,2 8@H@D@, $J*JH
B,D,*"&"H\Fb *">>Z,. +F:4 

RH053=1: H@ B@ 1-<J B@F:,*@&"H,:\>@<J 8">":J,
RH053=2: H@ B@ 2-<J B@F:,*@&"H,:\>@<J 8">":J

B,D,*"`HFb *">>Z,.
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RH054  ="R":\>Z6 "*D,F BD4>4<",<ZN *">>ZN

RH055  Q4F:@ BD4>4<",<ZN $"6H@&

RH056  7@* BD4>4<"`V,(@ &>,T>,(@ JFHD@6FH&"

+F:4 A9I 0,:",H BD4>bH\ $:@8 *">>ZN R,D,2 8"8@,-:4$@ &>,T>,, JFHD@6FH&@ (>"BD4-
<,D B@ B@F:,*@&"H,:\>@<J 8">":J RS-232), H@ @>" 2">@F4H BD4>4<",<Z, *">>Z, &@
&>JHD,>>4, B,D,<,>>Z, F010, ..., F499. ?>" 2"*",H >"R":\>Z6 "*D,F $:@8" *">>ZN &
D,(4FHD, RH054, " R4F:@ BD4>4<",<ZN $"6H@&, H@ ,FH\ *:4>J 2"B4F4 - & D,(4FHD,
RH055. 
="BD4<,D, ,F:4 *:b BD4,<" *">>ZN J8"2Z&",HFb @$:"FH\ F300, ..., F363, H@ D,(4FHDZ
F:,*J,H 2"B@:>4H\ F:,*J`V4< @$D"2@<:

,300
SRH054
,64
SRH055

% D,(4FHD, RH056 >,@$N@*4<@ J8"2"H\ 8@* &>,T>,(@ JFHD@6FH&", R,D,2 8@H@D@, $J*JH
BD4>4<"H\Fb *">>Z,. +F:4 

RH053=1: H@ B@ 1-<J B@F:,*@&"H,:\>@<J 8">":J,
RH053=2: H@ B@ 2-<J B@F:,*@&"H,:\>@<J 8">":J

BD4>4<"`HFb *">>Z,.

RH057  !8HJ":\>@, 2>"R,>4, A (4>*48"P4b)

RH058  !8HJ":\>@, 2>"R,>4, B (4>*48"P4b)

RH059  !8HJ":\>@, 2>"R,>4, C (4>*48"P4b)

+F:4 "*D,F" A, B 4:4 C &Z$D">Z *:b B,D,*"R4 LJ>8P44 (B@:@0,>4, B"D"<,HD@&: 0183
A.MISCEL=1, 0186 B.MISCEL=1 4:4 0189 C.MISCEL=1), H@ "8HJ":\>@, 2>"R,>4, A,
B 4:4 C <@0>@ @H@$D"0"H\ B@ ^H4< D,(4FHD"<, &Z2Z&"b ^8D">>@, 42@$D"0,>4, *:b
4>*48"P44 LJ>8P46.
A@F:, &ZB@:>,>4b F@@H&,HFH&J`V,6 8@<">*Z, & D,(4FHDZ RH057, RH058 4:4 RH059
2"B4FZ&"`HFb 2>"R,>4b, B@:JR,>>Z, 42 D,(4FHD@& RH007, RH008 4:4 RH009. % D,-
(4FHD F:,*J,H 2">@F4H\ R4F:@ & *&@4R>@6 L@D<,.

RH060  C,(4FHD BD@(D"<<4D@&">>@6 R"FH@HZ @$@D@H@& 1-(@ (:"&>@(@
TB4>*,:b (S)

):b 1-(@ (:"&>@(@ TB4>*,:b $"2@&Z6 F4(>": &Z*",HFb R,D,2 D,(4FHD RH060, B@F:, 2"-
BD@(D"<<4D@&">4b "*D,F" S. 
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E>"R":" F:,*J,H D"2D,T4H\ &Z*"RJ $"2@&@(@ F4(>":" 8@<">*@6 U652. QAI D"FF<"HD4-
&",H 2"B4F">>@, & D,(4FHD RH060 R4F:@ (*4"B"2@> ,(@ 2>"R,>46: 0-65535) 8"8 R4F:@
$,2 2>"8". A@:bD>@FH\ $"2@&@(@ F4(>":" @BD,*,:b,HFb JFH">@&8@6 L:"(" Y653 (U653:
B@:@04H,:\>"b, D653: @HD4P"H,:\>"b). ):b &Z*"R4 $"2@&@(@ F4(>":" 42 D,(4FHD"
RH060 >,@$N@*4<@ B,D,&,FH4 L:"( Y654 & 0.

%Z*"R" $"2@&@(@ F4(>":" B@ 8@*J S (Y654=0)
% F@FH@b>44 0 L:"(" Y654, & 8"R,FH&, $"2@&@(@ F4(>":" QAI &Z*",H 2>"R,>4,, 2"B4-
F">>@, & D,(4FHD RH060. %Z*"R" & P4LD@-">":@(@&Z6 BD,@$D"2@&"H,:\ @FJV,FH&:b,H-
Fb >, BDb<@, "
- R4F:@, 2"B4F">>@, & D,(4FHD 4>H,DBD,H4DJ,HFb 8"8 R"FH@H" @$@D@H@& (:"&>@(@

TB4>*,:b (8@* S), 4 >" @F>@&, 8@*" *,6FH&4H,:\>@(@ *4"B"2@>" (D,(4FHD
RH063) 4:4 (DJBBZ B"D"<,HD@& SPINDLE &ZB@:>b,HFb 8":4$D@&8" &,:4R4>Z
$"2@&@(@ F4(>":",

- JR4HZ&",HFb 2>"R,>4, <@*4L48"P44 *:b (:"&>@(@ TB4>*,:b,
- $"2@&Z6 F4(>": @(D">4R4&",HFb F&,DNJ 4 F>42J >"4<,>\T4< 4 >"4$@:\T4<

2>"R,>4b<4 R"FH@HZ @$@D@H@& &>JHD4 *4"B"2@>", @BD,*,:,>>Z<4 >" @F>@&,
(DJBBZ B"D"<,HD@& SPINDLE,

- $"2@&Z6 F4(>": &Z*",HFb >, F8"R8@@$D"2>@, " :4>,6>Z< B@*X,<@< 4 FB"*@<,
@BD,*,:,>>Z<4 >" @F>@&, 2>"R,>46, J8"2">>ZN & (DJBB, B"D"<,HD@& SPINDLE,

- & F@FH@b>44 D"FR,H" B@FH@b>>@6 F8@D@FH4 D,2">4b G96 $"2@&Z6 F4(>": "&H@<"-
H4R,F84 42<,>b,HFb, & 2"&4F4<@FH4 @H &Z$D">>@6 8@@D*4>"HZ..

% D,(4FHD RH060 F:,*J,H F8@B4D@&"H\ 2>"R,>4, D,(4FHD" B,D,*"R4 R"FH@HZ @$@D@H@&
RH005 (2"BD@(D"<<4D@&">>@, B@ "*D,FJ S R4F:@).

!&H@D A9I *@:0,> B@2"$@H4H\Fb @$ 4>4P44D@&">44 D,(4FHD" RH060. 
A,D,* 42<,>,>4,< L:"(" Y654 "&H@D A9I *@:0,> B@2"$@H4H\Fb @$ @FH">@&, (:"&>@(@
TB4>*,:b.

RH061  C,(4FHD *&@4R>@(@ $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b

)&@4R>"b &Z*"R" $"2@&@(@ F4(>":" (DJR>@, B,D,<,V,>4, (:"&>@(@ TB4>*,:b)
% F@FH@b>44 1 L:"(" Y654, 2"B4F">>@, & D,(4FHD RH061 2>"R,>4, QAI BDb<@, & *&@4R-
>@6 L@D<, &>@F4H & P4LD@-">":@(@&Z6 BD,@$D"2@&"H,:\ 4 &Z*",H *:b (:"&>@(@ BD4&@-
*" & 8"R,FH&, $"2@&@(@ F4(>":".. % F:JR", F<,>Z *4"B"2@>" ^H@ 2>"R,>4, <@0,H 4F-
B@:\2@&"H\Fb *:b B@8"R4&">4b (:"&>@(@ TB4>*,:b, 4:4 & F@FH@b>44 DJR>@(@ B,D,<,-
V,>4b (:"&>@(@ TB4>*,:b - *:b B@:2JR,(@ N@*" (:"&>@(@ TB4>*,:b.
A@F:, B,D,&@*" & 1 L:"(" Y651 ^H@H 0, D,(4FHD 4FB@:\2J,HFb *:b JFH">@&84 F8@D@FH4
B@4F8" >J:,&@(@ 4<BJ:\F" BD4 @D4,>H"P44 (:"&>@(@ TB4>*,:b.
3>H,DBD,H"P4b R4F,:, 2"B4F">>ZN & D,(4FHD 4 4N &:4b>4, >" ">":@(@&Z6 &ZN@*:
-  2>"R,>4, F000h F@2*",H +10 %,
-  2>"R,>4, F7FFh F@2*",H +5 %,
-  2>"R,>4, FBFFh F@2*",H +2.5 %,
-  2>"R,>4, 0000h F@2*",H 0 %,
-  2>"R,>4, 0400h F@2*",H !2.5 %,
-  2>"R,>4, 0800h F@2*",H !5 %,
-  2>"R,>4, 1000h F@2*",H !10 %.
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RH062  C,(4FHD F@FH@b>4b &D"V,>4b 1-(@ (:"&>@(@ TB4>*,:b (M3, M4,
M5, M19)

E@FH@b>4, &D"V,>4b 1-(@ (:"&>@(@ TB4>*,:b F:,*J,H F@@$V"H\ QAI R,D,2 D,(4FHD
RH062. E<,>J F@FH@b>4b &D"V,>4b <@0>@ 4>4P44D@&"H\ 
- 8@<">*"<4 M3, M4, M5 4:4 M19, 2"B4F">>Z<4 & BD@(D"<<J *,H":4, 
- 42 A9I, >"BD4<,D @D4,>H"P4,6 (M19) B,D,* F<,>@6 4>FHDJ<,>H", 4:4
- 8>@B8"<4 @B,D"H@D" M3, M4 4:4 M5.
%@ &F,N F:JR"bN >,@$N@*4<@ 2">,FH4 & D,(4FHD RH062 F@@H&,HFH&J`V46 8@* &D"V,>4b
3, 4, 5 4:4 19, & *&@4R>@6 L@D<,. A9I *@:0>" B@2"$@H4H\Fb @$ 4>4P44D@&">44 D,-
(4FHD". QAI @H@$D"0",H >" ^8D">, "8HJ":\>@, F@FH@b>4, &D"V,>4b B@ ^H@<J D,(4FH-
DJ.

RH063  C,(4FHD F@FH@b>4b *4"B"2@>" 1-(@ (:"&>@(@ TB4>*,:b (M11, ...,
M18)

E@FH@b>4b *4"B"2@>" 1-(@ (:"&>@(@ TB4>*,:b F:,*J,H F@@$V"H\ QAI R,D,2 D,(4FHD
RH063. E<,>J F@FH@b>4b <@0>@ 4>4P44D@&"H\
- 8@<">*"<4 M11, ..., M18, 2"B4F">>Z<4 & BD@(D"<<J *,H":4,
- 4:4 42 A9I.
+F:4 & D"2:4R>ZN *4"B"2@>"N >,H B,D,8DZH4b <,0*J R"FH@H"<4 @$@D@H@& (:"&>@(@
TB4>*,:b, H@ ,FH\ & i-@< *4"B"2@>, >"4$@:T"b R"FH@H" @$@D@H@& D"&>" n, " & (i+1)-@<
*4"B"2@>, >"4<,>\T"b R"FH@H" @$@D@H@& F@FH"&:b,H n+1, H@(*" F<,>J *4"B"2@>" <@0-
>@ "&H@<"H4R,F84 (,>,D4D@&"H\ >" @F>@&, 2"BD@(D"<<4D@&">>@(@ 8@*" S 4 >, HD,$J,H-
Fb BD@(D"<<4D@&"H\ M11, ..., M18.
%@ &F,N F:JR"bN >,@$N@*4<@ 2">,FH4 & D,(4FHD RH063 F@@H&,HFH&J`V46 8@* *4"B"2@-
>" 11, ..., 18 & *&@4R>@6 L@D<,. A9I *@:0>" B@2"$@H4H\Fb @$ 4>4P44D@&">44 D,(4FH-
D". QAI @H@$D"0",H >" ^8D">, "8HJ":\>@, F@FH@b>4, B@ ^H@<J D,(4FHDJ, 4 @>@ JR4HZ-
&",H B"D"<,HDZ *:b 8":4$D@&84 &Z*"R4 $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b F@(:"F-
>@ D,(4FHDJ F@FH@b>4b *4"B"2@>".

RH064  7@* "8H4&>@(@ 4>FHDJ<,>H" (T)

% ^H@H D,(4FHD F:,*J,H 2"B4F"H\ >@<,D "8H4&>@(@ 4>FHDJ<,4H", & *&@4R>@6 L@D<,.
A9I *@:0>" B@2"$@H4H\Fb @$ 4>4P44D@&">44 D,(4FHD". QAI @H@$D"0",H >" ^8D">,
"8HJ":\>Z6 >@<,D 4>FHDJ<,>H" B@ ^H@<J D,(4FHDJ.

RH065 C,(4FHD BD@(D"<<4D@&">>@6 R"FH@HZ @$@D@H@& 2-(@ (:"&>@(@
TB4>*,:b (S)

):b 2-(@ (:"&>@(@ TB4>*,:b $"2@&Z6 F4(>": &Z*",HFb R,D,2 D,(4FHD RH065, B@F:, 2"-
BD@(D"<<4D@&">4b "*D,F" S. 
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E>"R":" F:,*J,H D"2D,T4H\ &Z*"RJ $"2@&@(@ F4(>":" 8@<">*@6 U662. QAI D"FF<"HD4-
&",H 2"B4F">>@, & D,(4FHD RH065 R4F:@ (*4"B"2@> ,(@ 2>"R,>46: 0-65535) 8"8 R4F:@
$,2 2>"8". A@:bD>@FH\ $"2@&@(@ F4(>":" @BD,*,:b,HFb JFH">@&8@6 L:"(" Y663 (U663:
B@:@04H,:\>"b, D663: @HD4P"H,:\>"b). ):b &Z*"R4 $"2@&@(@ F4(>":" 42 D,(4FHD"
RH065 >,@$N@*4<@ B,D,&,FH4 L:"( Y664 & 0.

%Z*"R" $"2@&@(@ F4(>":" B@ 8@*J S (Y664=0)
% F@FH@b>44 0 L:"(" Y664, & 8"R,FH&, $"2@&@(@ F4(>":" QAI &Z*",H 2>"R,>4,, 2"B4-
F">>@, & D,(4FHD RH065. %Z*"R" & P4LD@-">":@(@&Z6 BD,@$D"2@&"H,:\ @FJV,FH&:b,H-
Fb >, BDb<@, "
- R4F:@, 2"B4F">>@, & D,(4FHD 4>H,DBD,H4DJ,HFb 8"8 R"FH@H" @$@D@H@& (:"&>@(@

TB4>*,:b (8@* S), 4 >" @F>@&, 8@*" *,6FH&4H,:\>@(@ *4"B"2@>" (D,(4FHD
RH068) 4:4 (DJBBZ B"D"<,HD@& SPINDLE &ZB@:b,HFb 8":4$D@&8" &,:4R4>Z
$"2@&@(@ F4(>":",

- JR4HZ&",HFb 2>"R,>4, <@*4L48"P44 *:b (:"&>@(@ TB4>*,:b,
- $"2@&Z6 F4(>": @(D">4R4&",HFb F&,DNJ 4 F>42J >"4<,>\T4< 4 >"4$@:\T4<

2>"R,>4b<4 R"FH@HZ @$@D@H@& & *4"B"2@>,, @BD,*,:,>>Z<4 >" @F>@&, (DJBBZ
B"D"<,HD@& SPINDLE,

- $"2@&Z6 F4(>": &Z*",HFb >, F8"R8@@$D"2>@, " :4>,6>Z< B@*X,<@< 4 FB"*@<,
@BD,*,:,>>Z<4 >" @F>@&, 2>"R,>46, J8"2">>ZN & (DJBB, B"D"<,HD@& SPINDLE,

- $"2@&Z6 F4(>": "&H@<"H4R,F84 42<,>b,HFb & F@FH@b>44 D"FR,H" B@FH@b>>@6
F8@D@FH4 D,2">4b G96, & 2"&4F4<@FH4 @H &Z$D">>@6 8@@D*4>"HZ..

% D,(4FHD RH065 F:,*J,H F8@B4D@&"H\ 2>"R,>4, D,(4FHD" B,D,*"R4 R"FH@HZ @$@D@H@&
RH005 (2"BD@(D"<<4D@&">>@, B@ "*D,FJ S R4F:@).

!&H@D A9I *@:0,> B@2"$@H4H\Fb @$ 4>4P44D@&">44 D,(4FHD" RH065. 
A,D,* 42<,>,>4,< L:"(" Y664 "&H@D A9I *@:0,> B@2"$@H4H\Fb @$ @FH">@&, (:"&>@(@
TB4>*,:b.

RH066  C,(4FHD *&@4R>@(@ $"2@&@(@ F4(>":" 2-(@ (:"&>@(@ TB4>*,:b

)&@4R>"b &Z*"R" $"2@&@(@ F4(>":" (DJR>@, B,D,<,V,>4, (:"&>@(@ TB4>*,:b)
% F@FH@b>44 1 L:"(" Y664, 2"B4F">>@, & D,(4FHD RH066 2>"R,>4, QAI BDb<@, & *&@4R-
>@6 L@D<, &>@F4H & P4LD@-">":@(@&Z6 BD,@$D"2@&"H,:\ 4 &Z*",H *:b (:"&>@(@ BD4&@-
*" & 8"R,FH&, $"2@&@(@ F4(>":".. % F:JR", F<,>Z *4"B"2@>" <@0,H $ZH\ 4FB@:\2@&"H\-
Fb *:b B@8"R4&">4b (:"&>@(@ TB4>*,:b, 4:4 & F@FH@b>44 DJR>@(@ B,D,<,V,>4b (:"&-
>@(@ TB4>*,:b - *:b B@:2JR,(@ N@*" (:"&>@(@ TB4>*,:b.
A@F:, B,D,&@*" & 1 L:"(" Y661 ^H@H 0, D,(4FHD 4FB@:\2J,HFb *:b JFH">@&84 F8@D@FH4
B@4F8" >J:,&@(@ 4<BJ:\F" BD4 @D4,>H"P44 (:"&>@(@ TB4>*,:b.
3>H,DBD,H"P4b R4F,:, 2"B4F">>ZN & D,(4FHD 4 4N &:4b>4, >" ">":@(@&Z6 &ZN@*:
-  2>"R,>4, F000h F@2*",H +10 %,
-  2>"R,>4, F@2*",H F7FFh +5 %,
-  2>"R,>4, FBFFh F@2*",H +2.5 %,
-  2>"R,>4, 0000h F@2*",H 0 %,
-  2>"R,>4, 0400h F@2*",H !2.5 %,
-  2>"R,>4, 0800h F@2*",H !5 %,
-  2>"R,>4, 1000h F@2*",H !10 %.
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RH067  C,(4FHD F@FH@b>4b &D"V,>4b 2-(@ (:"&>@(@ TB4>*,:b (M3, M4,
M5, M19)

E@FH@b>4, &D"V,>4b 2-(@ TB4>*,:b F:,*J,H F@@$V"H\ QAI R,D,2 D,(4FHD RH067.
E<,>J F@FH@b>4b &D"V,>4b <@0>@ 4>4P44D@&"H\ 
- 8@<">*"<4 M3, M4, M5 4:4 M19, 2"B4F">>Z<4 & BD@(D"<<J *,H":4, 
- 42 A9I, >"BD4<,D @D4,>H"P4,6 (M19) B,D,* F<,>@6 4>FHDJ<,>H", 4:4
- 8>@B8"<4 @B,D"H@D" M3, M4 4:4 M5.
%@ &F,N F:JR"bN >,@$N@*4<@ 2">,FH4 & D,(4FHD RH067 F@@H&,HFH&J`V46 8@* &D"V,>4b
3, 4, 5 4:4 19, & *&@4R>@6 L@D<,. A9I *@:0>" B@2"$@H4H\Fb @$ 4>4P44D@&">44 D,-
(4FHD". QAI @H@$D"0",H >" ^8D">, "8HJ":\>@, F@FH@b>4, &D"V,>4b B@ ^H@<J D,(4FH-
DJ.

RH068  C,(4FHD F@FH@b>4b *4"B"2@>" 2-(@ (:"&>@(@ TB4>*,:b (M11, ...,
M18)

E@FH@b>4b *4"B"2@>" 2-(@ (:"&>@(@ TB4>*,:b F:,*J,H F@@$V"H\ QAI R,D,2 D,(4FHD
RH068. E<,>J F@FH@b>4b <@0>@ 4>4P44D@&"H\
- 8@<">*"<4 M11, ..., M18, 2"B4F">>Z<4 & BD@(D"<<J *,H":4,
- 4:4 42 A9I.
+F:4 & D"2:4R>ZN *4"B"2@>@& >,H B,D,8DZH4b <,0*J R"FH@H"<4 @$@D@H@& (:"&>@(@
TB4>*,:b, H@ ,FH\ & i-@< *4"B"2@>, >"4$@:T"b R"FH@H" @$@D@H@& D"&>" n, " & (i+1)-@<
*4"B"2@>, >"4<,>\T"b R"FH@H" @$@D@H@& F@FH"&:b,H n+1, H@(*" F<,>J *4"B"2@>" <@0-
>@ "&H@<"H4R,F84 (,>,D4D@&"H\ >" @F>@&, 2"BD@(D"<<4D@&">>@(@ 8@*" S 4 >, HD,$J,H-
Fb BD@(D"<<4D@&"H\ M11, ..., M18.
%@ &F,N F:JR"bN >,@$N@*4<@ 2">,FH4 & D,(4FHD RH068 F@@H&,HFH&J`V46 8@* *4"B"2@-
>" 11, ..., 18 & *&@4R>@6 L@D<,. A9I *@:0>" B@2"$@H4H\Fb @$ 4>4P44D@&">44 D,(4FH-
D". QAI @H@$D"0",H >" ^8D">, "8HJ":\>@, F@FH@b>4, B@ ^H@<J D,(4FHDJ, 4 @>@ JR4HZ-
&",H B"D"<,HDZ *:b 8":4$D@&84 &Z*"R4 $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b F@(:"F-
>@ D,(4FHDJ F@FH@b>4b *4"B"2@>".

RH069
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RH070  ?H@$D"0,>4, 1-@6 (DJBBZ M

RH071  ?H@$D"0,>4, 2-@6 (DJBBZ M

RH072  ?H@$D"0,>4, 3-,6 (DJBBZ M

RH073  ?H@$D"0,>4, 4-@6 (DJBBZ M

RH074  ?H@$D"0,>4, 5-@6 (DJBBZ M

RH075  ?H@$D"0,>4, 6-@6 (DJBBZ M

RH076  ?H@$D"0,>4, 7-@6 (DJBBZ M

RH077  ?H@$D"0,>4, 8-@6 (DJBBZ M

=" ^8D">>@< 42@$D"0,>44 *:b 4>*48"P44 LJ>8P46 II *",H &@2<@0>@FH\ >" @H@$D"-
0,>4, 8 D"2:4R>ZN (DJBB M. ]H4 8 D"2:4R>ZN LJ>8P46 M @H@$D"0"`HFb & @*>@6
FHD@8,, B@ B@Db*8J >J<,D"P44 D,(4FHD@&. +F:4 F@*,D04<@, F@@H&,HFH&J`V,(@ D,(4FH-
D" RH070, ..., RH077 D"&>@ 0, H@(*" B@ <,FHJ *">>@6 (DJBBZ >" ^8D"> &Z&@*bHFb BD@$,-
:Z. +F:4 & D,(4FHD 2"B4F">@ >,>J:,&@, R4F:@, H@(*" Db*@< F M & B@*N@*bV,< FH@:$P,
&Z&@*4HFb F@*,D04<@, F@@H&,HFH&J`V,(@ D,(4FHD" RH. )4"B"2@> 2>"R,>46 @H@$D"-
0,>>@(@ R4F:" <@0,H $ZH\ & BD,*,:"N 0-99. Q4F:@ F:,*J,H 2">,FH4 & D,(4FHD & *&@4R-
>@6 L@D<,.
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RH078  %ZN@*>@6 D,(4FHD F% (<@*4L48"P4b B@*"R4)

% D,(4FHD RH078 F:,*J,H 2">,FH4 "8HJ":\>@, 2>"R,>4, <@*4L48"P44 B@*"R4 & F:,*J`-
V,6 L@D<,:

QAI &&@*4H & *,6FH&4, 2>"R,>4, <@*4L48"P44 B@*"R4
>" @F>@&, 2>"R,>4b & D,(4FHD, RH078. 1>"R,>4, 0 (0%)
& D,(4FHD, @H>@F4HFb >, H@:\8@ 8 B@*"R,, >@ 4 8 $ZFHD@-
<J N@*J. 1>"R,>4, <@*4L48"P44, 2"B4F">>@, & D,(4FHD
RH078, H"80, &:4b,H >" @F4 A9I.

+F:4 Y527=1 (<@*4L48"P4b B@*"R4 F ^8D">>@(@ BJ:\H"
@B,D"H@D"), 4:4 Y532=1 (FH">@R>Z6 BJ:\H H4B" 2), H@
2>"R,>4, <@*4L48"P44 FR4HZ&",HFb 42 D,(4FHD" RH028,
" & *DJ(4N F:JR"bN "&H@D A9I *@:0,> &ZD"$@H"H\ ,(@,
>"BD4<,D, BJH,< @BD,*,:,>4b 8@*" B@ B@:@0,>4` B,D,-
8:`R"H,:b 4 ,(@ 2"B4F4 & D,(4FHD RH078 F@(:"F>@ BD4-
:@0,>>@<J L@D<"HJ.

RH078 %

0 0

1 1

2 2

3 5

4 10

5 20

6 30

7 40

8 50

9 60

10 70

11 80

12 90

13 100

14 110

15 120
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RH079  %ZN@*>@6 D,(4FHD S% (<@*4L48"P4b (:"&>@(@ TB4>*,:b)

% D,(4FHD RH079 F:,*J,H 2">,FH4 "8HJ":\>@, 2>"R,>4, <@*4L48"P44 (:"&>@(@ TB4>-
*,:b & F:,*J`V,6 L@D<,:

QAI &&@*4H & *,6FH&4, 2>"R,>4, <@*4L48"P44 B@*"R4 >"
@F>@&, 2>"R,>4b & D,(4FHD, RH079.
+F:4 Y526=1 (<@*4L48"P4b (:"&>@(@ TB4>*,:b F ^8D">-
>@(@ BJ:\H" @B,D"H@D"), 4:4 Y532=1 (FH">@R>Z6 BJ:\H H4-
B" 2), H@ 2>"R,>4, <@*4L48"P44 FR4HZ&",HFb 42 D,(4FHD"
RH029, " & *DJ(4N F:JR"bN "&H@D A9I *@:0,> &ZD"$@H"H\
,(@, >"BD4<,D, BJH,< @BD,*,:4b 8@*" B@ B@:@0,>4` B,-
D,8:`R"H,:b 4 ,(@ 2"B4F4 & D,(4FHD RH079 F@(:"F>@ BD4-
:@0,>>@<J L@D<"HJ.

RH080  C,(4FHD $"2@&@(@ F4(>":" 1-(@ ">":@(@&@(@ &ZN@*" F (D"*J4D@-
&">>@6 &Z*"R,6

% II 4<,,HFb &@2<@0>@FH\ *:b F@2*">4b *&JN ">":@(@&ZN &ZN@*@&. +F:4 n-"b L424-
R,F8"b @F\ JFH">@&:,>", >@ @>" >, &Z$D">" *:b @$F:J04&">4b @F4, H@ ,FH\ 2>"R,>4,
B"D"<,HD" 444n AXISTn D"&>@ 0, H@(*" F@@H&,HFH&J`V46 ">":@(@&Z6 &ZN@* <@0,H
$ZH\ 4FB@:\2@&"> *:b &Z*"R4 F4(>":". ? H@<, RH@ B@ 8"8@6 L424R,F8@6 @F4 &Z*"H\
1-Z6 4 2-@6 ">":@(@&Z6 &ZN@*, &Z>@F4HFb D,T,>4, B@ D,(4FHDJ 0101 COMMAND1 4
0102 COMMAND2 B@:b B"D"<,HD@&, >" @F>@&, R4F,: & BD,*,:"N @H1 *@ 8, 2"B4F">>ZN
& F@@H&,HFH&J`V4, D,(4FHDZ. 'D"*J4D@&8" &ZN@*" (2>"R,>4,, BD4F&@,>>@, 10 %, >"4-
<,>\T,, 4 >"4$@:\T,, &Z*"&",<@, 2>"R,>4,) @BD,*,:b,HFb H"8, 8"8 & F:JR", &ZN@*"
(:"&>@(@ TB4>*,:b, & (DJBB, B"D,<,HD@& 0121 ANALOG1 4 0141 ANALOG2.
'D"*J4D@&">>"b &Z*"R" $"2@&@(@ F4(>":" 1-(@ ">":@(@&@(@ &ZN@*" @FJV,FH&:b,HFb
R,D,2 D,(4FHD RH080. QAI D"FF<"HD4&",H 2"B4F">>@, & D,(4FHD RH080 R4F:@ (*4"B"-
2@> ,(@ 2>"R,>46: 0-65535) 8"8 R4F:@ $,2 2>"8". A@:bD>@FH\ $"2@&@(@ F4(>":" @BD,*,-
:b,HFb JFH">@&8@6 L:"(" Y670 (U670: B@:@04H,:\>"b, D670: @HD4P"H,:\>"b). #"2@&Z6
F4(>": &Z*",HFb 42 ^H@(@ D,(4FHD" BD4 F@FH@b>44 0 L:"(" Y671.

%Z*"R" $"2@&@(@ F4(>":" F JR,H,< (D"*J4D@&84 (Y671=0)
% F@FH@b>44 0 L:"(" Y671, QAI &Z*",H 2"B4F">>@, & D,(4FHD RH080 2>"R,>4,, & 8"-
R,FH&, $"2@&@(@ F4(>":" >, BDb<@, "
- R4F:@, 2"B4F">>@, & D,(4FHD (D"*J4DJ,HFb >" @F>@&, B"D"<,HD",
- JR4HZ&",HFb 2>"R,>4, <@*4L48"P44, J8"2">>@, & D,(4FHD, RH082,
- $"2@&Z6 F4(>": @(D">4R4&",HFb F&,DNJ 4 F>42J >"4<,>\T4< 4 >"4$@:\T4<

2>"R,>4b<4, @BD,*,:,>>Z<4 >" @F>@&, J8"2">>@(@ B"D"<,HD",

RH079 %

0 50

1 60

2 70

3 80

4 90

5 100

6 110

7 120

8 130

9 140

10 150
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- $"2@&Z6 F4(>": &Z*",HFb >, F8"R8@@$D"2>@, " :4>,6>Z< B@*X,<@< 4 FB"*@<,
@BD,*,:,>>Z<4 >" @F>@&, 2>"R,>46, J8"2">>ZN & B"D"<,HD,,

RH081  C,(4FHD *&@4R>@6 &Z*"R4 $"2@&@(@ F4(>":" 1-(@ ">":@(@&@(@
&ZN@*"

)&@4R>"b &Z*"R" $"2@&@(@ F4(>":" (Y671=1)
% F@FH@b>44 1 L:"(" Y671, QAI BDb<@ &>@F4H 2"B4F">>@, & D,(4FHD RH081 *&@4R>@,
2>"R,>4, & P4LD@-">":@(@&Z6 BD,@$D"2@&"H,:\ 4 &Z*",H & 8"R,FH&, $"2@&@(@ F4(>":".:
-  2>"R,>4, FFFFh F@2*",H +10 %,
-  2>"R,>4, 0000h F@2*",H 0 %,
-  B@FD,*FH&@< L:"(" Y670 <@0>@ J8"2"H\ 2>"8.

RH082  AD@P,>H>@, 2>"R,>4, <@*4L48"P44 1-(@ ">":@(@&@(@ &ZN@*"

% D,(4FHD, RH082 <@0>@ J8"2"H\ 2>"R,>4, <@*4L48"P44 *:b 1-(@ ">":@(@&@(@ &ZN@-
*". 1>"R,>4, <@*4L48"P44 F:,*J,H 2"*"&"H\ & BD@P,>H"N. ="BD4<,D, ,F:4 F@*,D04-
<@, D,(4FHD" RH082 D"&>@ 100, H@ >" 1-@< ">":@(@&@< &ZN@*, &Z*",HFb $"2@&Z6 F4(-
>":, F@@H&,HFH&J`V46 D,(4FHDJ RH080.

RH083

RH084  

RH085  C,(4FHD $"2@&@(@ F4(>":" 2-(@ ">":@(@&@(@ &ZN@*" F (D"*J4D@-
&">>@6 &Z*"R,6

% II 4<,,HFb &@2<@0>@FH\ *:b F@2*">4b *&JN ">":@(@&ZN &ZN@*@&. +F:4 n-"b L424-
R,F8"b @F\ JFH">@&:,>", >@ @>" >, &Z$D">" *:b @$F:J04&">4b @F4, H@ ,FH\ 2>"R,>4,
B"D"<,HD" 444n AXISTn D"&>@ 0, H@(*" F@@H&,HFH&J`V46 ">":@(@&Z6 &ZN@* <@0,H
$ZH\ 4FB@:\2@&"> *:b &Z*"R4 F4(>":". ? H@<, RH@ B@ 8"8@6 L424R,F8@6 @F4 &Z*"H\
1-Z6 4 2-@6 ">":@(@&Z6 &ZN@*, &Z>@F4HFb D,T,>4, B@ D,(4FHDJ 0101 COMMAND1 4
0102 COMMAND2 B@:b B"D"<,HD@&, >" @F>@&, R4F,: & BD,*,:"N @H1 *@ 8, 2"B4F">>ZN
& F@@H&,HFH&J`V4, D,(4FHDZ. 'D"*J4D@&8" &ZN@*" (2>"R,>4,, BD4F&@,>>@, 10 %, >"4-
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<,>\T,, 4 >"4$@:\T,, &Z*"&",<@, 2>"R,>4,) @BD,*,:b,HFb H"8, 8"8 & F:JR", &ZN@*"
(:"&>@(@ TB4>*,:b, & (DJBB, B"D,<,HD@& 0121 ANALOG1 4 0141 ANALOG2.
'D"*J4D@&">>"b &Z*"R" $"2@&@(@ F4(>":" 2-(@ ">":@(@&@(@ &ZN@*" @FJV,FH&:b,HFb
R,D,2 D,(4FHD RH085. QAI D"FF<"HD4&",H 2"B4F">>@, & D,(4FHD RH085 R4F:@ (*4"B"-
2@> ,(@ 2>"R,>46: 0-65535) 8"8 R4F:@ $,2 2>"8". A@:bD>@FH\ $"2@&@(@ F4(>":" @BD,*,-
:b,HFb JFH">@&8@6 L:"(" Y672 (U672: B@:@04H,:\>"b, D672: @HD4P"H,:\>"b). #"2@&Z6
F4(>": &Z*",HFb 42 ^H@(@ D,(4FHD" BD4 F@FH@b>44 0 L:"(" Y673.

%Z*"R" $"2@&@(@ F4(>":" F JR,H,< (D"*J4D@&84 (Y673=0)
% F@FH@b>44 0 L:"(" Y673, QAI &Z*",H 2"B4F">>@, & D,(4FHD RH085 2>"R,>4,, & 8"-
R,FH&, $"2@&@(@ F4(>":" >, BDb<@, "
- R4F:@, 2"B4F">>@, & D,(4FHD (D"*J4DJ,HFb >" @F>@&, B"D"<,HD",
- JR4HZ&",HFb 2>"R,>4, <@*4L48"P44, J8"2">>@, & D,(4FHD, RH087,
- $"2@&Z6 F4(>": @(D">4R4&",HFb F&,DNJ 4 F>42J >"4<,>\T4< 4 >"4$@:\T4<

2>"R,>4b<4, @BD,*,:,>>Z<4 >" @F>@&, J8"2">>@(@ B"D"<,HD",
- $"2@&Z6 F4(>": &Z*",HFb >, F8"R8@@$D"2>@, " :4>,6>Z< B@*X,<@< 4 FB"*@<,

@BD,*,:,>>Z<4 >" @F>@&, 2>"R,>46, J8"2">>ZN & B"D"<,HD,,

RH086  C,(4FHD *&@4R>@6 &Z*"R4 $"2@&@(@ F4(>":" 2-(@ ">":@(@&@(@
&ZN@*"

)&@4R>"b &Z*"R" $"2@&@(@ F4(>":" (Y673=1)
% F@FH@b>44 1 L:"(" Y673, QAI BDb<@ &>@F4H 2"B4F">>@, & D,(4FHD RH086 *&@4R>@,
2>"R,>4, & P4LD@-">":@(@&Z6 BD,@$D"2@&"H,:\ 4 &Z*",H & 8"R,FH&, $"2@&@(@ F4(>":".:
-  2>"R,>4, FFFFh F@2*",H +10 %,
-  2>"R,>4, 0000h F@2*",H 0 %,
-  B@FD,*FH&@< L:"(" Y670 <@0>@ J8"2"H\ 2>"8.

RH087  AD@P,>H>@, 2>"R,>4, <@*4L48"P44 2-(@ ">":@(@&@(@ &ZN@*"

% D,(4FHD, RH087 <@0>@ J8"2"H\ 2>"R,>4, <@*4L48"P44 *:b 2-(@ ">":@(@&@(@ &ZN@-
*". 1>"R,>4, <@*4L48"P44 F:,*J,H 2"*"&"H\ & BD@P,>H"N. ="BD4<,D, ,F:4 F@*,D04-
<@, D,(4FHD" RH087 D"&>@ 100, H@ >" 2-@< ">":@(@&@< &ZN@*, &Z*",HFb $"2@&Z6 F4(-
>":, F@@H&,HFH&J`V46 D,(4FHDJ RH085.

RH088  7"R">4, % &ZN@*>@6 D,(4FHD 

% D,(4FHD, RH088 <@0>@ 2"*"&"H\, RH@ & N@*, 8"R">4b F8@:\8@ BD@P,>H@& F@FH"&4:@
F<,V,>4, 8"R"`V,6Fb @F4 @H 2>"R,>4b, 2"*">>@(@ B"D"<,HD@< 0282 CHOPRATE. 1>"-
R,>4, <@*4L48"P44 >J0>@ 2"*"&"H\ & %-"N, @H 1-(@ *@ 200 & T"("N B@ 1%.
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RH089  %ZN@*>@6 D,(4FHD R% (<@*4L48"P4b $ZFHD@(@ N@*")

QAI BD4&@*4H & *,6FH&4, 2>"R,>4, <@*4L48"P44 $ZFHD@(@ N@*" >" @F>@&, 2>"R,>4b
D,(4FHD" RH089. E@*,D04<@, D,(4FHD" b&:b,HFb *&@4R>Z<. E@@H&,HFH&J`V4, BD@-
P,>H>Z, &,:4R4>Z *:b D"2:4R>ZN 2B"R,>46 (8@H@DZ, II BD4>4<",H *:b BD@P,>H>ZN
&,:4R4> D"2:4R>ZN 2>"R,>46) &4*>Z & >40,BD4&,*,>>ZN *&JN H"$:4P"N. +F:4 1204
RAPOVER=0, H@ *,6FH&4H,:\>" B,D&"b H"$:4P", " ,F:4 1204 RAPOVER>0, H@ &H@D"b
H"$:4P".

F0 BD,*FH"&:b,H F@$@6 2>"-
R,>4,, @BD,*,:b,<@, B@ B"-
D"<,HDJ 1204 RAPOVER.
7"8 &4*>@ B@ BD4:@0,>>@6
H"$:4P,, @>@ >, 4<,,H 2>"R,-
>4b 0%, 8@H@D@, &F,(*" $,-
D,HFb 42 2>"R,>4b <@*4L4-
8"P44 B@*"R4.
+F:4 Y525=1 (<@*4L48"P4b
$ZFHD@(@ N@*" F ^8D">>@(@
BJ:\H" @B,D"H@D"), H@ 2>"R,-

>4, <@*4L48"P44 <@0>@ FR4H"H\ 42 D,(4FHD" RH039, " &
*DJ(4N F:JR"bN "&H@D A9I *@:0,> &ZD"$@H"H\ ,(@, >"BD4-
<,D, BJH,< @BD,*,:,>4b 8@*" B@ B@:@0,>4` B,D,8:`R"-
H,:b 4 ,(@ 2"B4F4 & D,(4FHD RH089 F@(:"F>@ BD4:@0,>>@-
<J L@D<"HJ. ! ,F:4 4FB@:\2J,HFb FH">@R>Z6 BJ:\H H4B"
2, H@ <@0>@ F<@>H4D@&"H\ 4 *@B@:>4H,:\>Z, 8>@B84, D"2-
<,V,>>Z, B@ F:,*J`V,6 FN,<,:

, , ,  ="0"H4,< F@@H&,HFH&J`V,6

8>@B84 &Z$4D",HFb 2>"R,>4, <@*4L48"P44.
7@* 2>"R,>4b <@*4L48"P44 $ZFHD@(@ N@*" <@0,H $ZH\
@BD,*,:,> 4 B@ B@:@0,>4b< B,D,8:`R"H,:b <@*4L48"-
P44 B@*"R4.

1204 RAPOVER=0

RH089 %

0 0

1 1

2 2

3 5

4 10

5 20

6 30

7 40

8 50

9 60

10 70

11 80

12 90

13 100

1204 RAPOVER>0

RH089 %

0 F0=RAPOVER

1 25

2 50

3 100
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RH090  E@BD@&@0*"`V,, 2>"R,>4, *:b F@@$V,>4b, &Z$D">>@(@ L:"-
(@< Y700

RH091  E@BD@&@0*"`V,, 2>"R,>4, *:b F@@$V,>4b, &Z$D">>@(@ L:"-
(@< Y701

RH092  E@BD@&@0*"`V,, 2>"R,>4, *:b F@@$V,>4b, &Z$D">>@(@ L:"-
(@< Y702

RH093  E@BD@&@0*"`V,, 2>"R,>4, *:b F@@$V,>4b, &Z$D">>@(@ L:"-
(@< Y703

RH094  E@BD@&@0*"`V,, 2>"R,>4, *:b F@@$V,>4b, &Z$D">>@(@ L:"-
(@< Y704

RH095  E@BD@&@0*"`V,, 2>"R,>4, *:b F@@$V,>4b, &Z$D">>@(@ L:"-
(@< Y705

RH096  E@BD@&@0*"`V,, 2>"R,>4, *:b F@@$V,>4b, &Z$D">>@(@ L:"-
(@< Y706

RH097  E@BD@&@0*"`V,, 2>"R,>4, *:b F@@$V,>4b, &Z$D">>@(@ L:"-
(@< Y707

RH090, ..., RH097: E@BD@&@0*"`V,, 2>"R,>4, *:b F@@$V,>4b, &Z$D">>@(@ L:"(@<
Y700, ..., Y707
+F:4 HD,$J,HFb &Z&,FH4 >" ^8D"> 4>*,8F4D@&">>@, F@@$V,>4,, H@ F@@H&,HFH&J`V,,
2>"R,>4, *@:0>@ $ZH\ 2">,F,>@ & D,(4FHD, BD4F&@,>>Z6 B@*N@*bV,<J L:"(J F@@$V,-
>4b. +F:4 HD,$J,HFb &Z&,FH4 >" ^8D"> *&@4R>@-*,FbH4R>@, R4F:@, H@ 2">,F,>>@, & D,-
(4FHD 2>"R,>4, BD,*&"D4H,:\>@ F:,*J,H BD,@$D"2@&"H\ & *&@4R>@-*,FbH4R>J` L@D<J.
% BD@H4&@B@:@0>@< F:JR", 2>"R,>4, & D,(4FHD, &Z&@*4HFb & T,FH>"*P"H,D4R>@6
L@D<,.
;@0,H $ZH\ 4FB@:\2@&">@, >"BD4<,D, *:b @H@$D"0,>4b >@<,D" 2"(DJ0",<@(@ 4>FHDJ-
<,>H" & F:JR", DJR>@6 F<,>Z 4>FHDJ<,>H"..

RH098
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RH099  7@* 8>@B84 @H A9I

+F:4 A9I N@R,H JBD"&:bH\ QAI B@FD,*FH&@< 8:"&4"HJDZ &&@*" *">>ZN, H@ @>" B,D,-
&@*4H L:"( Y537 & 1. 1"H,< @>" 2"B4FZ&",H F@@H&,HFH&J`V46 8@* 8>@B84 & D,(4FHD
RH099, B@H@< JFH">@&4H & 1 L:"( Y536 & H,R,>4, @*>@(@ P48:" A9I. 7@*Z 8>@B@8
BD4&,*,>Z & (:"&, 6.5 “A,D,R4F:,>4, 8@*" 8>@B@8”, >" FHD">4P, 247.

RH150  ;:"*T,, F:@&@ 8@<">*Z B@24P44 1-@6 @F4

RH151  EH"DT,, F:@&@ 8@<">*Z B@24P44 1-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, 4>H,DB@:bH@D *@N@*4H *@ J8"2">>@6 2*,F\ B@24-
P44, "$F@:`H>Z< <,H@*@< 4:4 & D,04<, *4F8D,H, & 2"&4F4<@FH4 @H F@FH@b>4b 1/0
L:"(" Y903. A@24P4@>>Z, *">>Z, 4>H,DBD,H4DJ`HFb 8"8 &ZN@*>Z, *4F8D,HZ.

RH152  ;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 1-@6 @F4

RH153  EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 1-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, @F\ B,D,<,V",HFb F J8"2">>@6 2*,F\ F8@D@FH\`,
BD4 H@< JF:@&44, RH@ F@FH@b>4, L:"(" Y902 D"&>@ 1. 3>H,DBD,H"P4b 1 ,*4>4PZ
(RH152=1, RH153=0) & 8@<">*, F8@D@FH4:

L =40,BD4&,*,>>Z, L:"(4 &:4b`H H@:\8@ >" H, @F4, 8@H@DZ, &Z*,:,>Z L:"("-
<4 Y630, ..., Y637 *:b 2"BJF8" @H QAI.

RH154  
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RH155  ;:"*T,, F:@&@ 8@<">*Z B@24P44 2-@6 @F4

RH156  EH"DT,, F:@&@ 8@<">*Z B@24P44 2-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, 4>H,DB@:bH@D *@N@*4H *@ J8"2">>@6 2*,F\ B@24-
P44, "$F@:`H>Z< <,H@*@< 4:4 & D,04<, *4F8D,H, & 2"&4F4<@FH4 @H F@FH@b>4b 1/0
L:"(" Y913. A@24P4@>>Z, *">>Z, 4>H,DBD,H4DJ`HFb 8"8 &ZN@*>Z, *4F8D,HZ.

RH157  ;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 2-@6 @F4

RH158  EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 2-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, @F\ B,D,<,V",HFb F J8"2">>@6 2*,F\ F8@D@FH\`,
BD4 H@< JF:@&44, RH@ F@FH@b>4, L:"(" Y912 D"&>@ 1. 3>H,DBD,H"P4b 1 ,*4>4PZ
(RH157=1, RH158=0) & 8@<">*, F8@D@FH4:

L =40,BD4&,*,>>Z, L:"(4 &:4b`H H@:\8@ >" H, @F4, 8@H@DZ, &Z*,:,>Z L:"("-
<4 Y630, ..., Y637 *:b 2"BJF8" @H QAI.

RH159  

RH160  ;:"*T,, F:@&@ 8@<">*Z B@24P44 3-,6 @F4

RH161  EH"DT,, F:@&@ 8@<">*Z B@24P44 3-,6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, 4>H,DB@:bH@D *@N@*4H *@ J8"2">>@6 2*,F\ B@24-
P44, "$F@:`H>Z< <,H@*@< 4:4 & D,04<, *4F8D,H, & 2"&4F4<@FH4 @H F@FH@b>4b 1/0
L:"(" Y923. A@24P4@>>Z, *">>Z, 4>H,DBD,H4DJ`HFb 8"8 &ZN@*>Z, *4F8D,HZ.
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RH162  ;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 3-,6 @F4

RH163  EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 3-,6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, @F\ B,D,<,V",HFb F J8"2">>@6 2*,F\ F8@D@FH\`,
BD4 H@< JF:@&44, RH@ F@FH@b>4, L:"(" Y922 D"&>@ 1. 3>H,DBD,H"P4b 1 ,*4>4PZ
(RH162=1, RH163=0) & 8@<">*, F8@D@FH4:

L =40,BD4&,*,>>Z, L:"(4 &:4b`H H@:\8@ >" H, @F4, 8@H@DZ, &Z*,:,>Z L:"("-
<4 Y630, ..., Y637 *:b 2"BJF8" @H QAI.

RH164  

RH165 ;:"*T,, F:@&@ 8@<">*Z B@24P44 4-@6 @F4

RH166  EH"DT,, F:@&@ 8@<">*Z B@24P44 4-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, 4>H,DB@:bH@D *@N@*4H *@ J8"2">>@6 2*,F\ B@24-
P44, "$F@:`H>Z< <,H@*@< 4:4 & D,04<, *4F8D,H, & 2"&4F4<@FH4 @H F@FH@b>4b 1/0
L:"(" Y933. A@24P4@>>Z, *">>Z, 4>H,DBD,H4DJ`HFb 8"8 &ZN@*>Z, *4F8D,HZ.

RH167  ;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 4-@6 @F4

RH168  EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 4-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, @F\ B,D,<,V",HFb F J8"2">>@6 2*,F\ F8@D@FH\`,
BD4 H@< JF:@&44, RH@ F@FH@b>4, L:"(" Y932 D"&>@ 1. 3>H,DBD,H"P4b 1 ,*4>4PZ
(RH167=1, RH168=0) & 8@<">*, F8@D@FH4:

L =40,BD4&,*,>>Z, L:"(4 &:4b`H H@:\8@ >" H, @F4, 8@H@DZ, &Z*,:,>Z L:"("-
<4 Y630, ..., Y637 *:b 2"BJF8" @H QAI.
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RH169  

RH170  ;:"*T,, F:@&@ 8@<">*Z B@24P44 5-@6 @F4

RH171  EH"DT,, F:@&@ 8@<">*Z B@24P44 5-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, 4>H,DB@:bH@D *@N@*4H *@ J8"2">>@6 2*,F\ B@24-
P44, "$F@:`H>Z< <,H@*@< 4:4 & D,04<, *4F8D,H, & 2"&4F4<@FH4 @H F@FH@b>4b 1/0
L:"(" Y943. A@24P4@>>Z, *">>Z, 4>H,DBD,H4DJ`HFb 8"8 &ZN@*>Z, *4F8D,HZ.

RH172  ;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 5-@6 @F4

RH173  EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 5-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, @F\ B,D,<,V",HFb F J8"2">>@6 2*,F\ F8@D@FH\`,
BD4 H@< JF:@&44, RH@ F@FH@b>4, L:"(" Y942 D"&>@ 1. 3>H,DBD,H"P4b 1 ,*4>4PZ
(RH172=1, RH173=0) & 8@<">*, F8@D@FH4:

L =40,BD4&,*,>>Z, L:"(4 &:4b`H H@:\8@ >" H, @F4, 8@H@DZ, &Z*,:,>Z L:"("-
<4 Y630, ..., Y637 *:b 2"BJF8" @H QAI.

RH174  

RH175  ;:"*T,, F:@&@ 8@<">*Z B@24P44 6-@6 @F4

RH176  EH"DT,, F:@&@ 8@<">*Z B@24P44 6-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, 4>H,DB@:bH@D *@N@*4H *@ J8"2">>@6 2*,F\ B@24-
P44, "$F@:`H>Z< <,H@*@< 4:4 & D,04<, *4F8D,H, & 2"&4F4<@FH4 @H F@FH@b>4b 1/0
L:"(" Y953. A@24P4@>>Z, *">>Z, 4>H,DBD,H4DJ`HFb 8"8 &ZN@*>Z, *4F8D,HZ.
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RH177  ;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 6-@6 @F4

RH178  EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 6-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, @F\ B,D,<,V",HFb F J8"2">>@6 2*,F\ F8@D@FH\`,
BD4 H@< JF:@&44, RH@ F@FH@b>4, L:"(" Y952 D"&>@ 1. 3>H,DBD,H"P4b 1 ,*4>4PZ
(RH177=1, RH178=0) & 8@<">*, F8@D@FH4:

L =40,BD4&,*,>>Z, L:"(4 &:4b`H H@:\8@ >" H, @F4, 8@H@DZ, &Z*,:,>Z L:"("-
<4 Y630, ..., Y637 *:b 2"BJF8" @H QAI.

RH179  

RH180  ;:"*T,, F:@&@ 8@<">*Z B@24P44 7-@6 @F4

RH181  EH"DT,, F:@&@ 8@<">*Z B@24P44 7-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, 4>H,DB@:bH@D *@N@*4H *@ J8"2">>@6 2*,F\ B@24-
P44, "$F@:`H>Z< <,H@*@< 4:4 & D,04<, *4F8D,H, & 2"&4F4<@FH4 @H F@FH@b>4b 1/0
L:"(" Y963. A@24P4@>>Z, *">>Z, 4>H,DBD,H4DJ`HFb 8"8 &ZN@*>Z, *4F8D,HZ.

RH182  ;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 7-@6 @F4

RH183  EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 7-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, @F\ B,D,<,V",HFb F J8"2">>@6 2*,F\ F8@D@FH\`,
BD4 H@< JF:@&44, RH@ F@FH@b>4, L:"(" Y962 D"&>@ 1. 3>H,DBD,H"P4b 1 ,*4>4PZ
(RH182=1, RH183=0) & 8@<">*, F8@D@FH4:

L =40,BD4&,*,>>Z, L:"(4 &:4b`H H@:\8@ >" H, @F4, 8@H@DZ, &Z*,:,>Z L:"("-
<4 Y630, ..., Y637 *:b 2"BJF8" @H QAI.
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RH184  

RH185  ;:"*T,, F:@&@ 8@<">*Z B@24P44 8-@6 @F4

RH186  EH"DT,, F:@&@ 8@<">*Z B@24P44 8-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, 4>H,DB@:bH@D *@N@*4H *@ J8"2">>@6 2*,F\ B@24-
P44, "$F@:`H>Z< <,H@*@< 4:4 & D,04<, *4F8D,H, & 2"&4F4<@FH4 @H F@FH@b>4b 1/0
L:"(" Y973. 
A@24P4@>>Z, *">>Z, 4>H,DBD,H4DJ`HFb 8"8 &ZN@*>Z, *4F8D,HZ.

RH187  ;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 8-@6 @F4

RH188  EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 8-@6 @F4

% F:JR", 2"BJF8",<ZN 42 A9I @F,6, @F\ B,D,<,V",HFb F J8"2">>@6 2*,F\ F8@D@FH\`,
BD4 H@< JF:@&44, RH@ F@FH@b>4, L:"(" Y972 D"&>@ 1. 3>H,DBD,H"P4b 1 ,*4>4PZ
(RH187=1, RH188=0) & 8@<">*, F8@D@FH4:

L =40,BD4&,*,>>Z, L:"(4 &:4b`H H@:\8@ >" H, @F4, 8@H@DZ, &Z*,:,>Z L:"("-
<4 Y630, ..., Y637 *:b 2"BJF8" @H QAI.

RH189  

RH190  Q4F:@ @&":\>ZN @F,6

% N@*, &ZH@R84 B@DT>b >,@$N@*4<@ 2"B4F"H\ & ^H@H D,(4FHD L424R,F8@, R4F:@ @F,6,
*"`V4N @&":\>@FH\. 3FB@:\2@&"H\ <@0>@ H@:\8@ F P4LD@&@6 8"DH@6 CANXMU, ^H@
R4F:@ *@:0>@ $ZH\ >,R.H>Z< 4 F:,*J`VJ` L424R,F8J` @F\ (F H@R84 2D,>4b &Z*"R4
*">>ZN) >,@$N@*4<@ BJFH@6 @FH"&4H\. +F:4 >"BD4<,D, @&":\>@6 @F\` b&:b,HFb 3-b
@F\, H@ 4863 DIGITAL3=1, 4864 DIGITAL4=0 4 RH190=3.
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RH191  A@:@0,>4, $@:\T@6 @F4

Q4F:@, 2"B4F">>@, F`*" & N@*, &ZH@R84 B@DT>b B@8"2Z&",H, RH@ >" F8@:\8@
4<BJ:\F@& *"HR48" @H*":,>" $@:\T"b @F\ ^::4BF" @H >J:,&@(@ 4<BJ:\F" TB4>*,:b
. A@F8@:\8J ^H@ b&:b,HFb JFH">@&@R>Z< 2>"R,>4,<, P,:,F@@$D"2>@ >J0>@ 2"B@:>4H\
,(@ F 8"8@(@-H@ B"D"<,HD" CONST.

RH192  =40>,, F:@&@ @&":\>@FH4

RH193  %,DN>,, F:@&@ @&":\>@FH4

% F@FH@b>44 &ZH@R84 B@DT>b Y674=1 PLC F8@B4DJ,H B@24P4` &FB@<@("H,:\>@6 @F4
@&":\>@FH4 & <@*J:, :002 & ^H4 D,(4FHDZ. 
+F:4 >"BD4<,D, B@ "*D,FJ "A" 2"BD@(D"<<4D@&"H\ @&":\>@FH\, H@ ,FH\ @F\ "A" b&:b,HFb
&FB@<@("H,:\>@6 @F\` @&":\>@FH4 , 4 @F\ "A" b&:b,HFb 4-@6 L424R,F8@6 @F\`, >,@$N@-
*4<@ JFH">@&4H\ B@8"2">4, B"D"<,HD@& 4287 A=4, 4444 AXIST4=1, 4464 NOLOOP4=1,
4864 DIGITAL4=0. 
A"D"<,HD NOLOOP pa&>@ 1, B@H@<J RH@ >" &FB@<@("H,:\>@6 @F4 @&":\>@FH4 >, 2"8DZ-
&",HFb JBD"&:,>4,< 8@>HJD B@24P44, ^H@ b&:b,HFb 2"*"R,6 BD4&@*". A@^H@<J B@24P4`
>"*@ F8@B4D@&"H\ & <@*J:, :002, H"8 8"8 & N@*, &ZB@:>,>4b 8"*D@& H4B" 

G1 X__ Z__ A__ 
JBD"&:,>4,< >,BD,DZ&>@ <,>b,HFb 2>"R,>4, @&":\>@FH4 (A). 
% >"T,< F:JR", Db* 8@<">*

LRH115
SRH192
LRH116
SRH193

&ZB@:>b,H ^HJ 2"*"RJ.

RH194  #@R8@@$D"2>@FH\ >40>,, F:@&@

RH195  #@R8@@$D"2>@FH\ &,DN>,, F:@&@

]H4<4 D,(4FHD"<Z B@:\2J,<Fb & F@FH@b>44 &ZH@R84 B@DT>b Y674=1, 8@(*" >J0>@
L48F4D@&"H\ @F\ X, H"8 8"8 8@:,$">4, @&":\>@6 @F4 @HD"0",HFb >" B@24P4` X. AD4
^H@< F B@<@V\` @&":\>@6 @F4 >J0>@ 2"BD@(D"<<4D@&"H\ 4 $@R8@@$D"2>@FH\. 
+F:4 $@R8@@$D"2>@FH\ P,:,F@@$D"2>@ 2"BD@(D"<<4D@&"H\ B@ "*D,FJ  "U", F:,*J,H JFH"-
>@&4H\ F:,*J`V4, B"D"<,HDZ: 4284 U=3 (RH190=3), 4444 AXIST3=1, 4464 NOLOOP4=0,
4864 DIGITAL3=1. 
A,D,* &8:`R,>4,< &ZH@R84 B@DT>b (Y674) @F\ U D"$@H",H 8"8 >@D<":\>"b @F\ NC.
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AD,0*, R,< &8:`R4H\ 8@<">*@6 U674 D,04< &ZH@R84 B@DT>b, 8@<">*@6 U622 >"*@
@H8DZH\ 8@>HJD D,(J:4D@&">4b B@24P44, 4 >"R4>"b F ^H@(@ F8@B4D@&"H\ & <@*J:, :002
B@24P4` @F4 U & &,DN>4, D,(4FHDZ. % >"T,< F:JR",:

LRH110
SRH194
LRH111
SRH195

AD4 ^H@< JBD"&:,>4, <@0>@ BD@(D"<<4D@&"H\ F Db*@< 8@<">* G1 U__ Z__ A__.
A@F:, &Z8:`R,>4b &ZH@R84 B@DT>b (D674), >"*@ *@0*"H\Fb, bH@$Z @FH">@&4:@F\ 8@-
:,$">4,, *"`V,, @&":\>@FH\, & >"T,< F:JR", 8@<">*@6 D622 2"8DZH\ 8@>HJD D,(J:4-
D@&">4b B@24P44.

RH196  

RH197  

RH198  

RH199  
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2.3 %>JHD,>>4, B,D,<,>>Z, A9I

A9I BD4F&@,>" @$:"FH\ B"<bH4 D"2<,D@< & 1000 $"6H@& *:b P,:,6 F&@$@*>@(@ 4FB@:\-
2@&">4b. =" ^HJ @$:"FH\ <@0>@ FFZ:"H\Fb B@ $"6H"<, F B@<@V` $J8&Z F 4 HD,N *,Fb-
H4R>ZN P4LD:

Fpqr
pqr=000,001,...999

+F:4 BD@&,Db,HFb F@FH@b>4, @H*,:\>ZN $4H@& &>JHD4 $"6H", H@ 8 8@>PJ P4LD@&@6
FHD@84 BD4B4FZ&",HFb R,H&,DH"b P4LD" (s) F &@F\<,D4R>Z< 2>"R,>4,<:

Fpqrs
s=0,1,...,7

AD4F&@,>>"b @$:"FH\ & @F>@&>@< D"2*,:b,HFb >" *&, R"FH4. A,D,<,>>Z, @H F000 *@
F499 "&H@<"H4R,F84 @R4V"`HFb B@* *,6FH&4,< &8:`R,>4b. E@*,D04<@, B,D,<,>>ZN
@H F500 *@ F999 F@ND">b,HFb *"0, B@F:, &Z8:`R,>4b.
#@:\T4>FH&@ B,D,<,>>ZN 4<,,H F&@$@*>@, 4FB@:\2@&">4,, @*>"8@ FJV,FH&J`H B,D,-
<,>>Z,, 8@H@DZ, <@(JH $ZH\ 4FB@:\2@&">Z H@:\8@ *:b FB,P4":\>ZN 2"*"R. 32 >40,-
BD4&,*,>>@6 H"$:4PZ &ZbF>b,HFb, 8"84, B,D,<,>>Z, b&:b`HFb F&b2">>Z<4, 4 8"84,
4<,`H FB,P4":\>@, 4FB@:\2@&">4,.
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7:"FF4L48"P4b &>JHD,>>4N B,D,<,>>ZN

=@<,D B,D,<,>>@6 3FB@:\2@&">4, G4B

F000 %FB@<@("H,:\>Z6 D,-
(4FHD OP

 A,D,<,>-
>Z, @R4V"-
`HFb B@*
*,6FH&4,<

&Z8:`R,-
>4b

F001

F002 C,2,D&4D@&">@ *:b $J-
*JV,(@ 4FB@:\2@&">4bF003

F004
C,(4FHD F@FH@b>4b

F005

F006 C,2,D&4D@&">@ *:b $J-
*JV,(@ 4FB@:\2@&">4bF007

F008 C,(4FHD F@@$V,>46 *:b
@B,D"P46F009

F010
C"$@R"b @$:"FH\ F&@-
$@*>@(@ 4FB@:\2@&">4b....

F499

F500
G"$:4P" B@24P46 4>FH-

DJ<,>H@&

A,D,<,>-
>Z, F@ND"-
>b`HFb BD4
&Z8:`R,-
>44

....

F(500+MAGAZIN*2+1)

F[500+(MAGAZIN+1)*2]
G"$:4P" A9I F&@$@*-
>@(@ 4FB@:\2@&">4b....

F[500+(MAGAZIN+2+PLCTAB)*2]

F[500+(MAGAZIN+4+PLCTAB)*2]
C"$@R"b @$:"FH\ F&@-
$@*>@(@ 4FB@:\2@&">4b....

F999



2.3 %>JHD,>>4, B,D,<,>>Z, A9I

164

2.3.1 %FB@<@("H,:\>Z6 D,(4FHD OP 4 D,(4FHD L:"(@& @B,D"P44

F000, F001: %FB@<@("H,:\>Z6 D,(4FHD OP
% F:JR", J<>@0,>4b F@*,D04<@(@ OP (*L[B,D,<,>>"b] 8@<">*"), ,F:4 D,2J:\H"H >,
&<,V",HFb & D,(4FHD OP, H@ FH"DT4, $4HZ >"N@*bHFb & ^H@< D,(4FHD,. % F000 B@<,V,>
<:"*T46 $"6H, " & F001- FH"DT46 $"6H.
% F:JR", *,:,>4b F@*,D04<@(@ OP (/L[B,D,<,>>"b] 8@<">*"), <:"*T46 $"6H @FH"H8"
@H *,:,>4b >"N@*4HFb & $"6H, F000, " FH"DT46 $"6H - & F001.

F004, F005: C,(4FHD F@FH@b>4b
% BD@P,FF, &ZB@:>,>4b A9I <@(JH $ZH\ JFH">@&:,>Z F:,*J`V4, L:"(4, & 2"&4F4<@F-
H4 @H *">>@6 8@<">*Z:

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)

F0040  A,D,>@F

F0041

F0042

F0043  

F0044

F0045  

F0046  C,2J:\H"H @B,D"P44 D"&,> >J:` 

F0047  1>"8

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)

F0050

F0051

F0052

F0053  A,D,B@:>,>4,

F0054

F0055

F0056

F0057
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F0040: A,D,>@F
K:"( JFH">"&:4&",HFb (=1) & F:,*J`V4N F:JR"bN:
- BD4 8@<">*, + &@2>48 B,D,>@F,
- BD4 8@<">*, ! &@2>48 2",<.

F0046: C,2J:\H"H @B,D"P44 D"&,> >J:` 
+F:4 D,2J:\H"H 8@<">* +, !, ADDnnn, SUBnnn 4 CMPnnn D"&,> >J:`, ^H@H L:"( B,D,&@-
*4HFb & 1.

F0047: 1>"8
% F:JR", 8@<">* +, !, ADDnnn 4 SUBnnn, ,F:4 15-Z6 $4H OP BD4>4<",H 2>"R,>4, 1, H@
^H@H L:"( B,D,&@*4HFb & 1.

F0053: A,D,B@:>,>4,
+F:4 & D,2J:\H"H, @B,D"P44 MULnnn &@2>48:@ B,D,B@:>,>4,, ^H@H L:"( B,D,&@*4HFb
& 1. 

F008, F009: C,(4FHD F@@$V,>46 @H @B,D"P46

>@<,D L:"(" 3>H,DB,H"P4b F@FH@b>4b, ,F:4 2>"R,>4, L:"(" 1 (3EG3==?)

F0080 E4>H"8F4R,F8"b @T4$8"

F0081 3F8@<Z, *">>Z, >, >"6*,>Z

F0082 =, *&@4R>@-*,FbH4R>@, R4F:@

F0083 A,D,B@:>,>4, & F:JR", @B,D"P44 *

F0084

F0085  

F0086

F0087  1>"8 *&@4R>@-*,FbH4R>@(@ R4F:"

F0080: E4>H"8F4R,F8"b @T4$8"
% F:JR", H,N 8@<">* A9I, *:b 8@H@DZN & BD@P,FF, 8@<B4:bP44 >,&@2<@0>@ &ZB@:-
>bH\ B@:>J` F4>H"8F4R,F8J` BD@&,D8J, JFH">"&:4&",HFb ^H@H L:"( BD4 >"FHJB:,>44
@T4$84 & N@*, BD@(@>" BD@(D"<<Z.
G"84<4 8@<">*"<4 b&:b`HFb:

LFInnn, SFInnn, /, HFnnn, PFnnn, MRnnn, MWnnn, ADDnnn, SUBnnn, MULnnn,
DIVnnn, CMPnnn.

A@*D@$>@, @B4F">4, L:"(" *",HFb BD4 42:@0,>44 F@@H&,FHF&J`V4N 8@<">*.

F0081: 3F8@<Z, *">>Z, >, >"6*,>Z
% F:JR", B@4F8@&ZN 8@<">* HFnnn, PFnnn, ,F:4 4F8@<Z, *">>Z, >, >"6*,>Z, ^H@H
L:"( B,D,&@*4HFb & 1.



2.3 %>JHD,>>4, B,D,<,>>Z, A9I

166

F0082: =, *&@4R>@-*,FbH4R>@, R4F:@
K:"( JFH">"&:4&",HFb, ,F:4 
- & BD@P,FF, 8@<">*Z BIN F@*,D04<@, OP >, b&:b,HFb *&@4R>@-*,FbH4R>Z< R4F-

:@<,
- & F@FH"& 8@<">*Z F 8@F&,>>@6 "*D,F"P4,6 &N@*4H >, *&@4R>@-*,FbH4R>Z6 "*-

D,F.

F0083: A,D,B@:>,>4, & F:JR", @B,D"P44 *
+F:4 D,2J:\H"H * (J<>@0,>4,) >, &<,V",HFb & D,(4FHD OP 4 FH"DT4, $4HZ >"N@*bHFb
B@ "*D,F"< F000 4 F001, H@ ^H@H L:"( B,D,N@*4H & 1.

F0087: 1>"8 *&@4R>@-*,FbH4R>@(@ R4F:"
+F:4 8@<">*@6 BIN <Z N@H4< BD,@$D"2@&"H\ *&@4R>@-*,FbH4R>@, R4F:@ & *&@4R>@,,
H@ 2>"8 *&@4R>@-*,FbH4R>@(@ R4F:" F:,*J,H 2"*"H\ B@FD,*FH&@< L:"(" F0087:
- F0087=0: B@:@04H,:\>@, *&@4R>@-*,FbH4R>@, R4F:@,
- F0087=1: @HD4P"H,:\>@, *&@4R>@-*,FbH4R>@, R4F:@.

2.3.2 G"$:4P" B@24P46 4>FHDJ<,>H@&

F500, ..., F[501+2*MAGAZIN]: G"$:4P" B@24P46 4>FHDJ<,>H@&
+F:4 *:b @$F:J04&">4b 4>FHDJ<,>H@& <Z >, N@H4< 4FB@:\2@&"H\ >4 B@24P4@>>@, 8@-
*4D@&">4,, >4 BD@42&@:\>Z6 *@FHJB, H@ HD,$J,HFb H"$:4P" B@24P46 4>FHDJ<,>H@&, &
8@H@D@6 <@0>@ J8"2"H\ >@<,D" 4>FHDJ<,>H@& & D"2:4R>ZN 8"D<">"N <"("24>".

AD4<,R">4,
A@* @$F:J04&">4,< 4>FHJ<,>H@& F B@24P4@>>Z< 8@*4D@&">4,< B@>4<",HFb H@, RH@
& BD@(D"<<, *,H":4 FFZ:8" >" 4>FHDJ<,>H B@ "*D,FJ T @FJV,FH&:b,HFb F B@<@V\` >@-
<,D" H@(@ 8"D<">" <"("24>", & 8@H@D@< &Z2Z&",<Z6 4>FHDJ<,>H >"N@*4HFb
+F:4 FFZ:8" >" 4>FHDJ<,>H @FJV,FH&:b,HFb >, B@24P4@>>Z< 8@*4D@&">4,<, H@ HD,-
$J,HFb H"$:4P", & 8@H@D@6 J8"2Z&",HFb >@<,D" 4>FHDJ<,>H@& & D"2:4R>ZN 8"D<">"N
<"("24>".
?$F:J04&">4,< 4>FHJ<,>H@& F BD@42&@:\>Z< *@FHJB@< >"2Z&",HFb @$F:J04&">4,
<"("24>" 4>FHDJ<,>H@&, ,F:4 B@:@0,>4, 4>FHDJ<,>H@& & <"("24>, >, F&b2">@. %@2-
&D"V",<Z6 4>FHDJ<,>H (J*":,>>Z6 42 (:"&>@(@ TB4>*,:b) B@<,V",HFb >, B@ H@6 B@-
24P44 <"("24>", @H8J*" @> $Z: &2bH, " B@ >"4$@:,, $:428@6 F&@$@*>@6 B@24P44 & <"-
("24>,, & BD@FH,6T,< F:JR", >" B@24P4` &Z2&">>@(@ (>@&@(@) 4>FHDJ<,>H".
G"$:4P" B@24P46 4>FHDJ<,>H@& >"N@*4HFb >" @*>@< 42 ^8D">>ZN 42@$D"0,>46 I-
EG!=?%73 F >"*B4F\` ;+EG 3=EGCI;+=G?%, 4 ,, <@0>@ 2"B@:>bH\ F BJ:\H" @-
B,D"H@D". G"8 8"8 QAI &F,(*" B,D,*",H A9I 2"B4F">>Z6 B@ "*D,FJ T 8@*, 4 @$F:J04-
&">4, <"("24>" 4>FHDJ<,>H@& *@:0>@ $ZH\ B@:>@FH\` &ZB@:>,>@ & A9I, B@ ^H@6
BD4R4>, A9I 4<,,H B@:>Z6 *@FHJB *:b RH,>4b 4 2"B4F4 8 H"$:4P, B@24P46 4>FHDJ-
<,>H@&. 7D@<, H@(@, D"$@HJ "&H@D" A9I @$:,(R"`H FB,P4":\>Z, B@4F8@&Z, 8@<">*Z.
):4>" H"$:4PZ B@24P46 4>FHDJ<,>H@& JFH">"&:4&",HFb & B"D"<,HD, 0061 MAGAZIN.
A@ B"D"<,HDJ MAGAZIN F:,*J,H 2"B4F"H\ R4F:@ B@24P46 & <"("24>,, H@ ,FH\ R4F:@
8"D<">@& *:b 4>FHDJ<,>H@&. % 0-@6 FHD@8, H"$:4PZ 2"*"> 8@* 4>FHDJ<,>H" & (:"&>@<
TB4>*,:,, H@ ,FH\ (:"&>Z6 TB4>*,:\ b&:b,HFb 0-Z< 8"D<">@<. G"$:4P" 4<,,H B@-
F:@&>J` FHDJ8HJDJ, B@^H@<J ,, *:4>" F@FH"&:b,H 2*MAGAZIN+2 $"6H@&. 
% A9I <@0>@ FFZ:"H\Fb >" ^:,<,>HZ H"$:4PZ B@ "*D,FJ F BD4 B@<@V4 F@@H&,FHF&J-
`V,(@ >@<,D". =J<,D"P4b H"$:4PZ BD4 ,, F@FH"&:,>44 &,*,HFb @H 0 *@ 2>"R,>4b MA-
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    F(500+2i+1) | F(500+2i)
1111 11 
5432 1098 7654 3210

i-"b FHD@8"  [xxxx|xxxx|xxxx|xxxx]

                                       >@<,D 4>FHDJ<,>H" & 8"D<">,
                                       8@* T4D4>Z 4>FHDJ<,>H"

GAZIN, H@ ,FH\ F@@H&,HFH&J,H >J<,D"P44 F:@&. ="BD4<,D, & A9I >" 3-\` FHD@8J H"$-
:4PZ <@0>@ FFZ:"H\Fb B@FD,*FH&@< F506. =J<,D"P4b FHD@8 4*,>H4L4P4DJ,H 8"D<"-
>Z 4>FHDJ<,>H@&. 
0-"b FHD@8" H"$:4PZ, H@ ,FH\ 0-@6 8"D<"> @$@2>"R",H (:"&>Z6 TB4>*,:\.
AD4 F@FH"&:,>44 H"$:4PZ 8"0*@<J 8"D<">J <@0>@ BD4F&"4&"H\ *&" 2>"R,>4b: 
- >@<,D 4>FHDJ<,>H" & 8"D<">,,
- 8@* T4D4>Z 4>FHDJ<,>H".
EHDJ8HJD" *">>ZN F:,*J`V"b:

=@<,D >4FHDJ<,>H" BD,*FH"&:b,H F@$@6 *&@4R>@, R4F:@ & B"<bH4.

3FB@:\2@&">4, 8@*" T4D4>Z
+F:4 @$F:J04&">4, <"("24>" F&b2">>@,, H@ ,FH\ 4>FHDJ<,>H &@2&D"V",HFb HJ*", @H8J-
*" @> $Z: &2bH, H@ T4D4>" 4>FHDJ<,>H" - RH@ 4 @2>"R",H, F8@:\8@ 8"D<">@& @> 2">4<"-
,H & <"("24>, - >, 4<,,H 2>"R,>4b.
% F:JR", @$F:J04&">4b <"("24>" 4>FHDJ<,>H@& F BD@42&@:\>Z< *@FHJB@< <@0,H B@-
HD,$@&"H\Fb @$,FB,R,>4, <,FH" *:b H"84N 4>FHDJ<,>H@&, T4D4>" 8@H@DZN F@FH"&:b,H
>,F8@:\8@ 4>FHDJ<,>H":\>ZN 8"D<">@&. A@^H@<J >,@$N@*4<Z< b&:b,HFb H@, RH@ &
H"$:4P, B@24P46 4>FHDJ<,>H@& <@0>@ $Z:@ J8"2"H\ 4 H"84, B@24P44 4>FHDJ<,>H@&,
& 8@H@DZ, <@0>@ $Z:@ B@<,FH4H\ 4>FHDJ<,>HZ F ^8FHD,>>@6 T4D4>@6. A@ ^H@6 BD4-
R4>,, & H"$:4P, B@24P46 4>FHDJ<,>H@&, 8"0*@<J 4>FHDJ<,>HJ F:,*J,H BD4F&@4H\ 8@*
T4D4>Z, 4:4 0, 8@* D,2,D&4D@&">4b <,FH".
]H@ b&:b,HFb >,@$N@*4<Z< B@H@<J, RH@ BD4 @$F:J04&">44 <"("24>" 4>FHDJ<,>H@&
F BD@42&@:\>Z< *@FHJB@< &@2&D"V",<Z6 4>FHDJ<,>H B@<,V",HFb & B@24P44 &Z2&">-
>@(@, ,F:4 @$" 4>FHDJ<,>H" 2">4<"`H @*4>"8@&@, <,FH@. ! ,F:4 &@2&D"V",<Z6 4>FH-
DJ<,>H 2">4<",H >, @*4>"8@&@, <,FH@ F <,FH@< &Z2&">>@(@ 4>FHDJ<,>H", H@ >,:\2b
B@<,V"H\ &@2&D"V",<Z6 4>FHDJ<,>H & B@24P4` &Z2&">>@(@ 4>FHDJ<,>H". % H"8@<
F:JR", >,@$N@*4<@ >"6H4 H"8J` F&@$@*>J` B@24P4`, 8@H@D"b 2">4<",H FH@:\8@ 0,
<,FH, 8"8 &@2&D"V",<Z6 4>FHDJ<,>H, 4 >"N@*4HFb $:40, &F,(@ 8 B@24P44 F<,>Z. A@-
4F8 F&@$@*>@6 B@24P44 *:b &@2&D"V",<@(@ 4>FHDJ<,>H" B@**,D04&",HFb FB,P4":\-
>@6 8@<">*@6 (PFnnn).
AD4 @$F:J04&">44 H"$:4PZ B@**,D04&"`HFb F:,*JV4, H4BZ D,2,D&4D@&">4b <,FH:

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

3>FHDJ<,>H F T4D4>@6 3 & <"("24>, 2">4<",H 4 F:,&", 4 FBD"&" B@ @*>@<J <,FHJ,
4>FHDJ<,>H F T4D4>@6 5 - B@ *&J< <,FH"<, " 4>FHDJ<,>H F T4D4>@6 7 - B@ HD,< <,F-
H"<. G"84< @$D"2@<, & <"("24>, 4>FHDJ<,>H@& <@0>@ J8"2"H\ FB,P4":\>Z, 8"D<">Z,
& 8@H@DZ, <@0>@ B@<,FH4H\ 4>FHDJ<,>HZ F ^8FHD,>>@6 T4D4>@6.
% H"$:4P, *:b T4D4>Z 4>FHDJ<,>H@& <@0>@ 2"*"&"H\ 2>"R,>4b 1, 2 4:4 7, BD,*FH"&:,-
>4, 4 4>H,DBD,H"P4b 8@H@DZN F:,*J`V,,:
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BD,*FH"&:,>4, & B"<bH4 1"B4F">>@, & H"$:4PJ 2>"R,-
>4, 4 2">bHZ, 4>FHDJ<,>H@<

<,FH" & <"("24>,15-Z6 $4H 14-Z6

0 0 1

0 1 3

1 0 5

1 1 7

% F:JR", 4>FHDJ<,>H@& F ^8FHD,>>@6 T4D4>@6, B@ >@<,DJ H@(@ 8"D<">", 8J*" B@<,F-
H4H\Fb 4>FHDJ<,>H, F:,*J,H 2"B4F"H\ 4 >@<,D 4>FHDJ<,>H", 4 ,(@ T4D4>J. A@ >@<,D"<
BD,*T,FH&J`V4N 4 B@F:,*@&"&V4N 1, 2 4:4 3 8"D<">@& >,@$N@*4<@ 2"B4F"H\ 0 & 8"-
R,FH&, >@<,D" 4>FHDJ<,>H", 4 F@@H&,HFH&J`V46 8@* D,2,D&4D@&">4b <,FH" & 8"R,FH&,
T4D4>Z. +F:4 8"8@6-:4$@ 4>FHDJ<,>H 42 <"("24>" J8D,B:b,HFb & (:"&>@< TB4>*,:,,
H@ & 0-J` FHD@8J F:,*J,H 2"B4F"H\ 4 >@<,D 4>FHDJ<,>H", 4 F@@H&,HFH&J`V46 8@* D,-
2,D&4D@&">4b <,FH", " 42 FHD@84, @H8J*" 4>FHDJ<,>H $Z: &2bH - J*":4H\ >@<,D 4>FHDJ-
<,>H". ?*>"8@ 8@* D,2,D&4D@&">4b <,FH" F:,*J,H @FH"&4H\ & H"$:4P, *:b H@(@, RH@$Z
F4(>":424D@&"H\ &@2&D"V",<@<J 4>FHDJ<,>HJ, RH@ 8"D<">Z D,2,D&4D@&">Z *:b 4>FH-
DJ<,>H" F ^8FHD,>>@6 T4D4>@6.

2.3.3 G"$:4P" F&@$@*>@(@ 4FB@:\2@&">4b A9I

% B@:, B"D"<,HD@&, & B"D"<,HD, 0062 PLC_TAB <@0>@ J8"2"H\ *:4>J H"$:4PZ F&@$@*-
>@(@ 4FB@:\2@&">4b, 8@H@D"b <@0,H $ZH\ >"6*,>" B@* >"2&">4,< G!#93O! A9I
FD,*4 ^8D">>ZN 42@$D"0,>46 IEG!=?%73. G"$:4PJ <@0>@ D,*"8H4D@&"H\ F BJ:\H"
@B,D"H@D", 4 8 ^:,<,>H"< H"$:4PZ <@0>@ @$D"V"H\Fb 42 A9I B@ "*D,FJ F, F J8"2"-
>4,< F@@H&,HFH&J`V,(@ R4F:". G"$:4P" A9I F&@$@*>@(@ 4FB@:\2@&">4b - 8"8 4 H"$-
:4P" B@24P46 4>FHDJ<,>H@&  - 4<,,H B@F:@&>J` FHDJ8HJDJ, RH@ 4 *@:0>@ $ZH\ JRH,>@
BD4 FFZ:8, B@ "*D,FJ F. ):4>" H"$:4PZ F@FH"&:b,H 2*PLCTAB $"6H@&. 
G"$:4P" F&@$@*>@(@ 4FB@:\2@&">4b D"2<,V,>" & B"<bH4 >,B@FD,*FH&,>>@ B@F:, H"$-
:4PZ B@24P46 4>FHDJ<,>H@&:

>"R":\>Z6 "*D,F: F[502+2*MAGAZIN]
8@>,R>Z6 "*D,F: F[501+2*MAGAZIN+2*PLC_TAB]

+F:4 *:4>" B"D"<,HD" MAGAZIN D"&>" 0, H@ >"R":\>Z6 4 8@>,R>Z6 "*D,F" $J*JH F:,-
*J`V4<4:

>"R":\>Z6 "*D,F: F500
8@>,R>Z6 "*D,F: F[499+PLCTAB*2]

% D,04<, IEG!=?%73 >J<,D"P4b H"$:4PZ &,*,HFb @H 1 *@ 2>"R,>4b PLCTAB, 4 *4"-
B"2@> 2>"R,>46, J8"2Z&",<ZN *:b ^:,<,>H@& H"$:4PZ, F@FH"&:b,H:

0-65535
G"$:4P" <@0,H $ZH\ 4FB@:\2@&">" BD@42&@:\>Z< FB@F@$@<. % >,6 <@0>@ ND">bH\
H"84, *">>Z,, 8"8 >"BD4<,D, 4FN@*>"b B@24P4b 4>FHDJ<,>H" & (:"&>@< TB4>*,:,, >@-
<,D 4 T4D4>" 4>FHDJ<,>H" & @H*,:\>ZN DZR"("N F<,>Z 4>FHDJ<,>H", 4 H. B.
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2.4 %>JHD,>>4, D,(4FHDZ A9I

2.4.1 C,&,DF4&>Z, FR,HR484
!&H@DJ A9I BD,*@FH"&:,>Z 32 16-$4H@&Z, D,&,DF4&>Z, FR,HR484. AD@(D"<<" <@0,H
2"(DJ0"H\ 4 @BD"T4&"H\ F@*,D04<@, FR,HR48". ER,H <@0,H @FJV,FH&:bH\Fb 8@<">*"-
<4 A9I & BDb<@< 4:4 @$D"H>@< >"BD"&:,>44. E P,:\` 4FF:,*@&">4b F@*,D04<@(@
FR,HR48" <@0>@ &Z*"&"H\ 8@<">*Z BD@&,D84 JF:@&4b.
EFZ:8" >" FR,HR48 BD@4FN@*4H F ,(@ "*D,F@< (Q) 4 *&J2>"R>Z< *,FbH4R>Z< R4F:@<:

Qnn
nn=00...31

2.4.2 G"6<,DZ 20 <F
!&H@DJ A9I BD,*@FH"&:,>Z 50 16-$4H@&ZN H"6<,D@& 20 <F. AD@(D"<<" <@0,H 2"(DJ-
0"H\ 4 @BD"T4&"H\ F@*,D04<@, H"6<,D". E@*,D04<@, H"6<,D" & 8"0*Z, 20 <F "&H@-
<"H4R,F84 J<,>\T",HFb >" 1. +F:4 H"6<,D @8@>R4: FR,H, H@ ,FH\ ,(@ F@*,D04<@(@ FH"-
:@ D"&>Z< >J:`, H@(*" @> >, >"R4>",H FR,H 2">@&@, " @FH",HFb & B@:@0,>44 >J:\ & B@-
F:,*J`V4N P48:"N. 
EFZ:8" >" H"6<,D 20 <F BD@4FN@*4H F ,(@ "*D,F@< (T) 4 *&J2>"R>Z< *,FbH4R>Z< R4F-
:@<: 

Tnn
nn=00...49

2.4.3 E,8J>*>Z, H"6<,DZ
!&H@DJ A9I BD,*@FH"&:,>Z 100 16-$4H@&ZN H"6<,D@& 1 F. AD@(D"<<" <@0,H 2"(DJ-
0"H\ 4 @BD"T4&"H\ F@*,D04<@, H"6<,D". E@*,D04<@, H"6<,D" & 8"0*Z, 20 <F "&H@-
<"H4R,F84 J<,>\T",HFb >" 1. E P,:\` 4FF:,*@&">4b F@*,D04<@(@ FR,HR48" <@0>@
&Z*"&"H\ 8@<">*Z BD@&,D84 JF:@&4b. +F:4 H"6<,D @8@>R4: FR,H, H@ ,FH\ ,(@ F@*,D04-
<@(@ FH":@ D"&>Z< >J:`, H@(*" @> >, >"R4>",H FR,H 2">@&@, " @FH",HFb & B@:@0,>44
>J:\ & B@F:,*J`V4N P48:"N.
EFZ:8" >" H"6<,D 1 F BD@4FN@*4H F ,(@ "*D,F@< (H) 4 *&J2>"R>Z< *,FbH4R>Z< R4F:@:

Hnn
n=00...99

2.4.4 ;4>JH>Z, H"6<,DZ
!&H@DJ A9I BD,*@FH"&:,>Z 10 16-$4H@&ZN H"6<,D@& 1 <4>. AD@(D"<<" <@0,H 2"(DJ-
0"H\ 4 @BD"T4&"H\ F@*,D04<@, H"6<,D". E@*,D04<@, H"6<,D" & 8"0*J` <4>JHJ "&-
H@<"H4R,F84 J<,>\T",HFb >" 1. +F:4 H"6<,D @8@>R4: FR,H, H@ ,FH\ ,(@ F@*,D04<@(@
FH":@ D"&>Z< >J:`, H@(*" @> >, >"R4>",H FR,H 2">@&@, " @FH",HFb & B@:@0,>44 >J:\
& B@F:,*J`V4N P48:"N. E P,:\` 4FF:,*@&">4b F@*,D04<@(@ FR,HR48" <@0>@ &Z*"-
&"H\ 8@<">*Z BD@&,D84 JF:@&4b.
EFZ:8" >" H"6<,D 1 <4> BD@4FN@*4H F ,(@ "*D,F@< (M) 4 @*>@2>"R>Z< *,FbH4R>Z<
R4F:@<:

Mn
n=0...9
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2.4.5 A@FH@b>>Z, A9I
!&H@DJ A9I BD,*@FH"&:,>Z 40 16-$4H@&ZN B@FH@b>>ZN. =" B@FH@b>>Z, <@0>@ FFZ-
:"H\Fb & (DJBB"N B"D"<,HD@& 0001 CONST 4 0011 CONST2. C"2>4P" <,0*J *&J<b (DJB-
B"<4 F@FH@4H & H@<, RH@ B,D&Z, 10 B@FH@>>ZN, H@ ,FH\ (DJBB" 0001 CONST, b&:b`HFb
B"D"<,HD"<4 @B,D"H@D", " &H@D"b (DJBB" 0011 CONST2 - >, b&:b`HFb H"8@&Z<4.
A@FH@b>>Z, A9I *:b RH,>4b *@FHJ>>Z 4 BD@(D"<<4FHJ. EFZ:8" >" B@FH@>>J` & BD@-
(D"<<, BD@4FN@*4H F ,(@ "*D,F@< (RP) 4 HD,N2>"R>Z< *,FbH4R>Z< R4F:@< (B,D&"b
P4LD" &F,(*" 0):

RP0pq
pq=1...40
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3 EH">*"DH>Z, <@*J:4 A9I

3.1 ;@*J:\ :000

;@*J:\ :000 &ZB@:>b,HFb >" 0-@< JD@&>,, H@ ,FH\ & @FH"H@R>@< F,(<,>H, 4H>H,D&":"
*:4>@6 & T <F B@ @8@>R">44 A9I 1-(@ JD@&>b (<@*J:\ :001). (E<@HD4 (:"&J 1.2 >" FHD"-
>4P, 8.) =, HD,$J,HFb, RH@$Z <@*J:\ :000 &ZB@:>b:Fb & @*>@< &D,<,>>@< 4>H,D&":,,
@> <@0,H @HD"$"HZ&"H\Fb 4 & H,R,>4, >,F8@:\84N 4>H,D&":@&. +F:4 0-@6 JD@&,>\ $Z:
&ZB@:>,>, H@ @FH"H@R>Z6 F,(<,>H &D,<,>>@(@ 4>H,D&":" A9I $J*,H BD4F&@,> QAI.
% A9I >"R":@ <@*J:b @$@2>"R",HFb <,H8@6

:000, " ,(@ 8@>,P - 8@<">*@6
J0.

% <@*J:, :000 F@FH@b>4, 4>H,DL,6F>ZN &N@*@& 4 &N@*>ZN L:"(@& @$>@&:b`HFb H@:\8@
& B,D&@< 4>H,D&":, A9I B@ @8@>R">44 <@*J:b (8@<">*" J0). 1>"R4H, & H@< 0, F"<@<
4>H,D&":, A9I D,2J:\H"H BD@&,D84 JF:@&4b Innn <@0,H $ZH\ D"2:4R>Z<, & 2"&4F4-
<@FH4 @H H@(@, RH@ BD@&,D8" @FJV,FH&:b,HFb & <@*J:, :001, 4:4 & <@*J:, :000. ;@*J:\
:000 (0-@6 JD@&,>\) <@0,H $ZH\ 4FB@:\2@&"> *:b H"84N 2"*"R, &ZB@:>,>4b 8@H@DZN
HD,$J,H $@:,, *:4H,:\>@(@ &D,<,>4.

3.2 ;@*J:\ :001

;@*J:\ :001, H@ ,FH\ 1-Z6 JD@&,>\ A9I, 2">@&@ &ZB@:>b,HFb & 8"0*@< 4>H,D&":,
A9I, 2>"R4H & 8"0*@< 20 <F. ]H@H JD@&,>\ @$b2"H,:\>@ *@:0,> 4FB@:>bH\Fb &@ &F,N
4>H,D&":"N A9I. +F:4 ^H@(@ >, BD@42@6*,H, H@ II &Z*",H F@@$V,>4, PLC G!5;!IG
1. % H,8FH, 4FN@*>@(@ b2Z8" A9I >"R":@ 1-(@ JD@&>b @$@2>"R",HFb <,H8@6

:001, " ,(@ 8@>,P - 8@<">*@6
J1.

% <@*J:, :001F@FH@b>4, 4>H,DL,6F>ZN &N@*@& 4 &N@>ZN L:"(@& @$>@&:b,HFb & 8"0-
*@< 4>H,D&":, A9I.
=" @F>@&, 4ZT,@B4F">>ZN bF>@, RH@ <@*J:\ :001 (1-Z6 JD@&,>\) P,:,F@@$D"2>@ 4F-
B@:\2@&"H\ *:b FJB,D&42@D>ZN LJ>8P46. G"84<4 LJ>8P4b<4 <@(JH $ZH\: @HD"$@H8"
"&"D46>ZN F4(>":@&, " H"80, F4(>":@& @H 8@>P,&ZN B@24P46, B,D,8:`R"H,:,6 H@R,8
@$>J:,>4b, 8>@B@8 FH">@R>@(@ BJ:\H", 4 H@0, BD4,< 8@<">*, B,D,FZ:",<ZN QAI &
BD@P,FF, &ZB@:>,>4b 8"*D".
%@2<@0>@, RH@ & BD@(D"<<, 1-(@ JD@&>b A9I >, P,:,F@@$D"2>@ 4FB@:\2@&"H\ >,8@H@-
DZ, 8@<">*Z F *:4>>Z< &D,<,>,< &ZB@:>,>4b 

3.3 ;@*J:\ :002

% >,8@H@DZN 8D4H4R,F84N F4HJ"P4bN <@0,H B@HD,$@&"H\Fb @R,>\ $ZFHD@ D,"(4D@&"H\
>" &N@*>Z, F4(>":Z. ):b ^H@6 P,:4 F:J04H <@*J:\ :002.
QAI &Z2Z&",H <@*J:\ :002 & 8"0*Z, t <F, ,F:4 &Z2@& <@*J:b D"2D,T,> (F<@HD4 (:"&J
1.2 >" FHD">4P, 8). ;@*J:\ :002 *@:0,> &ZB@:>bH\Fb 2" >"4$@:,, 8@D@H@, &D,<b, &
BD@H4&>@< F:JR", QAI &Z*",H F@@$V,>4, @$ @T4$8, PLC G!5;!IG 2. % H,8FH, 4F-
N@*>@(@ b2Z8" A9I >"R":@ 2-(@ JD@&>b @$@2>"R",HFb <,H8@6

:002, " ,(@ 8@>,P - 8@<">*@6
J2.
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K:"( Y546 D"2D,T",H 4:4 2"BD,V",H &Z2@& <@*J:b :002.
% ^H@< <@*J:,, B@ F<ZF:J, F:,*J,H 4FB@:\2@&"H\ BDb<Z, 8@<">*Z RH,>4b (Ppqr) 4 2"-
B4F4 (UOpqr, DOpqr).

3.4 ;@*J:\ :197

+F:4 Y524=1 (B,D,8:`R"H,:4 A9I F ^8D">>@(@ BJ:\H" @B,D"H@D"), H@ R,D,2 L:"(4
I500, ..., I507 QAI B,D,*",H F4(>":Z 8 BD,*:"(",<ZN LJ>8P4@>":\>ZN 8>@B@8 F&@$@*-
>@(@ 4FB@:\2@&">4b. (+F:4 Y524=0, H@ QAI >, BD,*:"(",H ^H4 8>@B84). ="*B4F4 8>@-
B@8 <@0,H @BD,*,:bH\Fb BD@(D"<<4FH@< & <@*J:, 

:197
 G,8FHZ >"*B4F,6 @H*,:b`HFb *DJ( @H *DJ(" 2"BbHZ<4

,
E4<&@: 

$
2"&,DT",H B@F:,*>46 H,8FH, 4 2"@*>@ <@*J:\ :197.
):4>" >"*B4F,6 >, *@:0>" BD,&ZT"H\ 9 F4<&@:@&. ="BD4<,D,

:197PLC1,PLC2,PLC3,PLC4,PLC5,PLC6,PLC7,PLC8$
9"<BZ 8>@B@8 <@(JH $ZH\ B,D,8:`R,>Z B@FD,*FH&@< L:"(@& Y500, ..., Y507.

3.5 ;@*J:\ :198

=" ^8D">, @H@$D"0"`V46 F@@$V,>4b @B,D"H@DJ, F B@<@V\` L:"(@& Y700, ..., Y707
<@0>@ &Z&@*4H\ 8 D"2:4R>ZN, 4>*,8F4D@&">>ZN B@ F@*,D04<@<J D,(4FHD@& RH090,
..., RH097 F@@$V,>46 @B,D"H@DJ. 32 >, $@:,, R,< 8 F@@$V,>46 "8H4&>Z< b&:b,HFb
H@:\8@ 1, BD4R,< H@, 8@H@D@, @H@$D"0,>@ &@ 2-@< Db*J ^8D">". ():b RH,>4b "8H4&>@(@
F@@$V,>4b >, >J0>@ &Z2&"H\ ^8D">, F@*,D0"V46 F@@$V,>4b @B,D"H@DJ.)
!8H4&>@, F@@$V,>4, FR4HZ&",HFb B@ L:"("< I700, ..., I707, FD,*4 8@H@DZN &F,(*" H@:\-
8@ @*4> <@0,H >"N@*4H\Fb & F@FH@b>44 3EG3==?. !&H@D A9I *@:0,> @BD,*,:4H\
JF:@&4, @R4FH84 F@@$V,>4b @B,D"H@DJ. +F:4, >"BD4<,D, @*>@ 42 F@@$V,>46 FFZ:",H-
Fb >" F<,>J 4>FHDJ<,>H", H@ B@* *,6FH&4,< 8>@B84 EG!CG P,:,F@@$D"2>@ @R4FH4H\
"8H4&>@, F@@$V,>4,. % H"8@< F:JR",, 8@(*" BD4R4>" *:b F@@$V,>4b @HB":", L:"( F@-
@$V,>4b (D7nn) <@0>@ @R4FH4H\ B,D,* H,<, 8"8 L:"( FH": $Z "8H4&>Z<. 7@>,R>@,
BD4 ^H@< F@@$V,>4, @R4FH4H\Fb 4 F ^8D">" F B,D,R4F:,>4,< F@@$V,>46.
G,8FHZ F@@$V,>46 F:,*J,H 2"B4F"H\ & <@*J:\

:198 
G,8FHZ F@@$V,>46 @H*,:b`HFb *DJ( @H *DJ(" 2"BbHZ<4

,
):4>" H,8FH@& F@@$V,>46 >, *@:0>" BD,&ZT"H\ 20 F4<&@:@&. E4<&@: 

$
2"&,DT",H B@F:,*>,, F@@$V,>4,, 4 2"@*>@ <@*J:\. ="BD4<,D,

:198E??#U+=3+1,E??#U+=3+2,...,E??#U+=3+8$
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3.6 ;@*J:\ :199

=" ^8D">, @H@$D"0"`V46 F@@$V,>4b @B,D"H@DJ, F B@<@V\` L:"(@& Y710, ..., Y797,
Y800, ..., Y897 <@0>@ &Z&@*4H\ 152 D"2:4R>Z, F@@$V,>4b @B,D"H@DJ. 32 >, $@:,, R,<
152 F@@$V,>46 "8H4&>Z< b&:b,HFb H@:\8@ 1, BD4R,< H@, 8@H@D@, @H@$D"0,>@ &@ 2-@<
Db*J ^8D">". ():b RH,>4b "8H4&>@(@ F@@$V,>4b >, >J0>@ &Z2&"H\ ^8D">, F@*,D0"V46
F@@$V,>4b @B,D"H@DJ.)
% F@@H&,HFH&44 F ^H4<, 42 L:"(@& 710, ..., I797, I800, ..., I897 &F,(*" H@:\8@ @*4> >"N@-
*4HFb & F@FH@b>44 3EG3==?. !&H@D A9I *@:0,> @BD,*,:4H\ JF:@&4, @R4FH84 F@@$-
V,>4b @B,D"H@DJ. ):b @R4FH84 F@@$V,>4b <@0,H 4FB@:\2@&"H\Fb 4 8>@B8" C+E+G,
B,D,*">>"b B@FD,*FH&@< &N@*>@(@ L:"(" I477.
% H"8@< F:JR",, 8@(*" BD4R4>" *:b F@@$V,>4b @HB":", L:"( F@@$V,>4b (D7nn) <@0>@
@R4FH4H\ B,D,* H,<, 8"8 L:"( FH": $Z "8H4&>Z<,. 7@>,R>@, & ^H@< F:JR", F@@$V,>4,
@R4FH4H\Fb 4 F ^8D">" F B,D,R4F:,>4,< F@$V,>46.
G,8FHZ F@@$V,>46 F:,*J,H 2"B4F"H\ & <@*J:\

:199 
G,8FHZ F@@$V,>46 @H*,:b`HFb *DJ( @H *DJ(" 2"BbHZ<4

,
):4>" H,8FH@& F@@$V,>46 >, *@:0>" BD,&ZT"H\ 25 F4<&@:@&. E4<&@: 

$
2"&,DT",H B@F:,*>,, F@@$V,>4,, 4 2"@*>@ <@*J:\.="BD4<,D,

:199E??#U+=3+1,E??#U+=3+2,...,E??#U+=3+152$

3.7 ;@*J:\ :200
% <@*J:\ :200 <@0>@ 2"B4F"H\ 4>L@D<"P4@>>Z6 F,(<,>H A9I. +F:4 B" II &Z$4D",H-
Fb ^8D"> E+C%3E - A9I, H@ @H@$D"0",HFb 4>L@D<"P4@>>Z6 F,(<,>H A9I, H@ ,FH\ 2"-
BF4>>Z6 & <@*J:\ :200 H,8FH, 4 H"80, *"H" 4 &D,<b 8@<B4:bP44 BD@(D"<<Z, 8@H@DZ,
"&H@<"H4R,F84 (,>,D4DJ`HFb 8@<B4:bH@D@<.
G,8FHZ 4>L@D<"P4@>>@(@ F,(<,>H" F:,*J,H 2"B4F"H\ & <@*J:\

:200 
;@*J:\ 2"&,DT",HFb F4<&@:@< 

$ 
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4 7@<">*Z A9I

4.1 7@<">*Z B,D,8:`R,>4b

 Upqr: &8:`R,>4, 4>H,DL,6F>@(@ &ZN@*" 4:4 &ZN@*>@(@ L:"(" Ypqr.
%8:`R,>4, 4>H,DL,6F>@(@ &ZN@*"

7@<">*" 
Upqr (p=0,1,2,3)

&8:`R",H F@@H&,HFH&J`V46 4>H,DL,6F>Z6 &ZN@* Ypqr, H@ ,FH\ >" &ZN@* B@*",H 24 %.
7@<">*" >,B@FD,*FH&,>>@ &8:`R",H H@:\8@ BD,*FH"&:,>4, 4>H,DL,F>@(@ &ZN@*" &
B"<bH4, >" F"<@< *,:, 4>H,DL,6F>Z6 &ZN@* &8:`R",HFb H@:\8@ & 8@>P, &D,<,>>@(@
4>H,D&":" A9I, 8@(*" B@ 4>L@D<"P44 & B"<bH4 QAI @$>@&:b,H F@FH@b>4, &ZN@*@&.
1>"R4H, <,0*J &ZB@:>,>4,< 8@*" 4 &8:`R,>4,< &ZN@*" 4<,,HFb 2"*,D08", <"8F4-
<":\>"b &,:4R4>" 8@H@D@6 F@FH"&:b,H T <F (F<@HD4 (:"&J 1.2 >" FHD">4P, 8).

%8:`R,>4, &ZN@*>@(@ L:"("
7@<">*"

Upqr (p=4,5,6,7,8,9)
&8:`R",H F@@H&,HFH&J`V46 &ZN@*>@6 L:"( Ypqr & 1, & F@FH@b>4, 3EG3==?.

 Dpqr: &Z8:`R,>4, 4>H,DL,6F>@(@ &ZN@*" 4:4 &ZN@*>@(@ L:"(" Ypqr.
%Z8:`R,>4, 4>H,DL,6F>@(@ &ZN@*"

7@<">*" 
Dpqr (p=0,1,2,3)

&Z8:`R",H F@@H&,HFH&J`V46 4>H,DL,6F>Z6 &ZN@* Ypqr. 7@<">*" >,B@FD,*FH&,>>@
&Z8:`R",H H@:\8@ BD,*FH"&:,>4, 4>H,DL,F>@(@ &ZN@*" & B"<bH4. =" F"<@< *,:, 4>-
H,DL,6F>Z6 &ZN@* &Z8:`R",HFb H@:\8@ & 8@>P, &D,<,>>@(@ 4>H,D&":" A9I, 8@(*"
B@ 4>L@D<"P44 & B"<bH4 QAI @$>@&:b,H F@FH@b>4, &ZN@*@&. 1>"R4H, <,0*J &ZB@:-
>,>4,< 8@*" 4 &Z8:`R,>4,< &ZN@*" 4<,,HFb 2"*,D08", <"8F4<":\>"b &,:4R4>" 8@H@-
D@6 F@FH"&:b,H T <F (F<@HD4 (:"&J 1.2 >" FHD">4P, 8).

%Z8:`R,>4, &ZN@*>@(@ L:"("
7@<">*"

Dpqr (p=4,5,6,7,8,9)
B,D,8:`R",H F@@H&,HFH&J`V46 &ZN@*>@6 L:"( Ypqr & 0, & F@FH@b>4, 9?/=?.

 UFnnni: &8:`R,>4, i-(@ $4H" &>JHD,>>,6 B,D,<,>>@6.
7@<">*" 

UFnnni (i=0,1,...,7)
&8:`R",H i-(@ $4H" &>JHD,>>,6 B,D,<,>>@6 F F@@H&,HFH&J`V4< >@<,D@< Fnnn & 1, H@
,FH\ & F@FH@b>4, 3EG3==?.

 DFnnni: &Z8:`R,>4, i-(@ $4H" &>JHD,>>,6 B,D,<,>>@6.
7@<">*" 

DFnnni (i=0,1,...,7)
B,D,8:`R",H i-(@ $4H" &>JHD,>>,6 B,D,<,>>@6 F F@@H&,HFH&J`V4< >@<,D@< Fnnn &
0, H@ ,FH\ & F@FH@b>4, 9?/=?.
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 UOpqr: >,<,*:,>>@, &8:`R,>4, 4>H,DL,6F>@(@ &ZN@*" Ypqr.
7@<">*" 

UOpqr (p=0,1,2,3)
>,<,*:,>>@ &8:`R",H F@@H&,HFH&J`V46 4>H,DL,6F>Z6 &ZN@* Ypqr. 7@<">*" >,B@-
FD,*FH&,>>@ &8:`R",H 4>H,DL,6F>Z6 &ZN@*, H@ ,FH\ >, ,(@ BD,*FH"&:,>4, & B"<bH4.
%D,<b &ZB@:>,>4b 8@<">*Z UOpqr B@ FD"&>,>4` F 8@<">*@6 Upqr b&:b,HFb BbH48D"H-
>Z<, 2>"R4H 8@<">*J UOpqr P,:,F@@$D"2>@ 4FB@:\2@&"H\ & H"8@< F:JR",, 8@(*" >" &Z-
N@*, HD,$J,HFb >,2"<,*:4H,:\>@, &<,V"H,:\FH&@. 7@<">*" <@0,H BD4<,>bH\Fb H@:\-
8@ *:b 4>H,DL,6F>@(@ &ZN@*", " *:b &ZN@*>@(@ L:"(" - >,H.

 DOpqr: >,<,*:,>>@, &Z8:`R,>4, 4>H,DL,6F>@(@ &ZN@*" Ypqr.
7@<">*" 

DOpqr (p=0,1,2,3)
>,<,*:,>>@ &Z8:`R",H F@@H&,HFH&J`V46 4>H,DL,6F>Z6 &ZN@* Ypqr. 7@<">*" >,B@-
FD,*FH&,>>@ &Z8:`R",H 4>H,DL,6F>Z6 &ZN@*, H@ ,FH\ >, ,(@ BD,*FH"&:,>4, & B"<bH4.
%D,<b &ZB@:>,>4b 8@<">*Z DOpqr B@ FD"&>,>4` F 8@<">*@6 Dpqr b&:b,HFb BbH48D"H-
>Z<, 2>"R4H 8@<">*J DOpqr P,:,F@@$D"2>@ 4FB@:\2@&"H\ & H"8@< F:JR",, 8@(*" >" &Z-
N@*, HD,$J,HFb >,2"<,*:4H,:\>@, &<,V"H,:\FH&@. 7@<">*" <@0,H BD4<,>bH\Fb H@:\-
8@ *:b 4>H,DL,6F>@(@ &ZN@*", " *:b &ZN@*>@(@ L:"(" - >,H.

4.2 7@<">*Z BD@&,D84 JF:@&46

EJV,FH&J`H *&" H4B" 8@<">* BD@&,D84 JF:@&46:

 <JF:@&4,> [8@<">*Z, ,F:4 JF:@&4, 4FH4>>@] E [8@<">*Z, ,F:4 JF:@&4, :@0>@] Z
% H@< F:JR",, 8@(*" <JF:@&4,> 4FH4>>@, &ZB@:>,>4, BD@(D"<<Z BD@*@:0",HFb B@ &,H-
&4 <,0*J <JF:@&4,<> 4 $J8&@6 E, " B@F:, &ZB@:>,>4b ^H@6 &,H&4 &ZB@:>,>4, BD@-
(D"<<Z BD@*@:0",HFb 8@<">*"<4, B@F:,*J`V4<4 2" $J8&@6 Z.
% BD@H4&@B@:@0>@< F:JR",, 8@(*" <JF:@&4,> :@0>@, &ZB@:>,>4, BD@(D"<<Z BD@*@:-
0",HFb B@ &,H&4 <,0*J $J8&"<4 E 4 Z, " B@F:, &ZB@:>,>4b ^H@6 &,H&4 &ZB@:>,>4,
BD@(D"<<Z BD@*@:0",HFb 8@<">*"<4, B@F:,*J`V4<4 2" $J8&@6 Z.

 <JF:@&4,> [8@<">*Z, ,F:4 JF:@&4, 4FH4>>@] Z
% H@< F:JR",, 8@(*" <JF:@&4,> 4FH4>>@, &ZB@:>b`HFb 8@<">*Z <,0*J <JF:@&4,<>
4 $J8&@6 Z, " B@H@< &ZB@:>,>4, BD@(D"<<Z BD@*@:0",HFb 8@<">*"<4, B@F:,*J`V4-
<4 2" $J8&@6 Z.
% BD@H4&@B@:@0>@< F:JR",, 8@(*" <JF:@&4,> :@0>@, &ZB@:>,>4, BD@(D"<<Z BD@*@:-
0",HFb 8@<">*"<4, B@F:,*J`V4<4 2" $J8&@6 Z, H@ ,FH\ 8@<">*Z <,0*J <JF:@&4,<>
4 $J8&@6 Z >, &ZB@:>b`HFb.
 E: 9?/=!a (ELSE) &,H&\ BD@&,D84 JF:@&4b. +, 4FB@:\2@&">4, >,@$b2"H,:\>@. +F:4

@>" @HFJHFH&J,H, H@ BD@(D"<<" 4V,H 9?/=I_ &,H&\ B@F:, Z JF:@&4b.
 Z: 8@>,P BD@&,D84 JF:@&4b. +(@ 4FB@:\2@&">4, @$b2"H,:\>@,. 7@:4R,FH&@ Z & BD@-

(D"<<, *@:0>@ $ZH\ D"&>Z< 8@:4R,FH&J 4>4P44D@&">4b JF:@&46. +F:4 8@:4-
R,FH&@ Z <,>\T, R,< 8@:4R,FH&@ 4>4P44D@&">>ZN JF:@&46, H@ 8@<B4:bH@D &Z-
*",H F@@$V,>4, "?S3#7! 17" 4 2"FH"&:b,H <4("H\ 8JDF@D & >"R":, @T4$@R>@-
(@ JF:@&4b. +F:4 & BD@(D"<<, 8@:4R,FH&@ "Z" BD,&@FN@*4H 8@:4R,FH&@ 4>4P44-
D@&">>ZN JF:@&46, H@ 8@<B4:bH@D &Z*",H F@@$V,>4, "?S3#7! 2".
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4.3 ?$D"2@&">4, JF:@&46 F $4H@&Z<4 B,D,<,>>Z<4.

 Ipqr: BD@&,D8" F@FH@b>4b 4>H,DL,6F>@(@ &N@*" 4:4 &N@*>@(@ L:"(" Ipqr
AD@&,D8" F@FH@b>4b 4>H,DL,6F>@(@ &N@*"

7@<">*"

Ipqr [Ipqr=&,H&\ 1] E [Ipqr=&,H&\ 0] Z, 4:4
Ipqr [Ipqr=&,H&\ 1] Z

p=0,1,2,3
BD@&,Db,H F@FH@b>4, >" 4>H,DL,6F>@< &N@*, Ipqr. +F:4 >" &N@*, BD4FJHFH&J,H 24%, H@
JF:@&4, &ZB@:>,>@ (3EG3==?), " ,F:4 >" &N@*, 4<,,HFb D"2DZ&, H@ JF:@&4, >, &Z-
B@:>,>@. 7@<">*" BD@&,Db,H F4>ND@>424D@&">>@, BD,*FH"&:,>4, 4>H,DL,6F>ZN &N@-
*@& & B"<bH4.

AD@&,D8" F@FH@b>4b &N@*>@(@ L:"("
7@<">*"

Ipqr [Ipqr=&,H&\ 1] E [Ipqr=&,H&\ 0] Z, 4:4
Ipqr [Ipqr=&,H&\ 1] Z

p=4,5,6,7,8,9
BD@&,Db,H F@FH@b>4, &N@*>@(@ L:"(" Ipqr. AD@&,Db,HFb F4>ND@>424D@&">>@, F@FH@b-
>4, &N@*>ZN L:"(@&.

AD4<,R">4,
E@FH@b>4, BD@&,Db,<@(@ &N@*" 4:4 &N@*>@(@ L:"(" 2"&4F4H 4 @H H@(@, RH@ BD@&,D8"
JF:@&4b (*, @FJV,FH&:b,HFb: & <@*J:, :000, 4:4 & <@*J:, :001. % <@*J:, :000 BD,*FH"&-
:,>4, & B"<bH4 @$>@&:b,HFb & >"R":, B,D&@(@ 4>H,D&":" A9I, B@F:,*J`V,(@ 2" 8@-
<">*@6 J0, " & <@*J:, :001 BD,*FH"&:,>4, & B"<bH4 b&:b,HFb *,6FH&4H,:\>Z< & >"R":,
8"0*@(@ 4>H,D&":" A9I.
AD4<,D:

I002 U012 E D012 Z
+F:4 >" &N@*, I002 BD4FJHFH&J,H 24 %, H@ &8:`R4H\ &ZN@* Y012, ,F:4 >,H - H@ &Z8:`-
R4H\ &ZN@* Y012.

 Ypqr: BD@&,D8" F@FH@b>4b 4>H,DL,6F>@(@ &ZN@*" 4:4 &ZN@*>@(@ L:"(" Ypqr
AD@&,D8" F@FH@b>4b 4>H,DL,6F>@(@ &ZN@*"

7@<">*"

Ypqr [Ypqr=&,H&\ 1] E [Ypqr=&,H&\ 0] Z, 4:4
Ypqr [Ypqr=&,H&\ 1] Z

p=0,1,2,3
BD@&,Db,H F@FH@b>4, 4>H,DL,6F>@(@ &ZN@*" Ypqr, *@FHJB>@, & B"<bH4. ]H@ @2>"R",H,
RH@ N@Hb &ZN@* L424R,F84 ,V, >, &8:`R,> 4:4 &Z8:`R,>, >@ BD@&,D8" JF:@&4b J0,
F&4*,H,:\HF&J,H @ &8:`R,>>@< 4:4 &Z8:`R,>>@< F@FH@b>44. +F:4 &ZN@* &8:`R,>,
H@ JF:@&4, &ZB@:>,>@ (3EG3==?), " ,F:4 >" &ZN@*, 4<,,HFb D"2DZ&, H@ JF:@&4, >,
&ZB@:>,>@ (9?/=?).

AD@&,D8" F@FH@b>4b &ZN@*>@(@ L:"("
7@<">*"

Ypqr [Ypqr=&,H&\ 1] E [Ypqr=&,H&\ 0] Z, 4:4
Ypqr [Ypqr=&,H&\ 1] Z

p=4,5,6,7,8,9
BD@&,Db,H F@FH@b>4, &ZN@*>@(@ L:"(" Ypqr.
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 Vpqr: BD@&,D8" JF:@&4b >" 42<,>,>4, 4>H,DL,6F>@(@ &N@*" 4:4 &N@*>@(@ L:"("
Ipqr AD@&,D8" 42<,>,>4b 4>H,DL,6F>@(@ &N@*"

7@<">*"

Vpqr [Ipqr &,H&\ BD4 42<,>444] E [Ipqr &,H&\ BD4 B@FH@b>FH&,] Z, 4:4
Vpqr [Ipqr &,H&\ BD4 42<,>,>44] Z

p=0,1,2,3
BD@&,Db,H 42<,>,>4, 4>H,DL,6F>@(@ &N@*" Ipqr. +F:4 BD@&,D8" JF:@&4b BD@4FN@*4H
& <@*J:, :001, "8HJ":\>@, BD,*FH"&:,>4, 4>H,DL,6F>ZN &N@*@& &B"<bH4 FD"&>4&",HFb
F@ F@FH@b>4,<, FJV,FH&@&"&T4< >" 20 <F D">>,,. +F:4 BD@&,D8" JF:@&4b BD@4FN@*4H
& <@*J:, :000, H@ FD"&>4&",HFb "8HJ":\>@, F4>ND@>424D@&">>@, BD,*FH"&:,>4, F BD,-
*Z*JV,< F@FH@b>4,<. IF:@&4, &ZB@:>b,HFb H@(*", 8@(*" BD@42@T:@ 42<,>,>4,.

AD@&,D8" F@FH@b>4b &N@*>@(@ L:"("
7@<">*"

Vpqr [Ipqr &,H&\ BD4 42<,>,>44] E [Ipqr &,H&\ BD4 B@FH@b>FH&,] Z, 4:4
Vpqr [Ipqr &,H&\ BD4 42<,>,>44] Z

p=4,5,6,7,8,9
BD@&,Db,H 42<,>,>4, &N@*>@(@ L:"(" Ipqr. 7@<">*" *,6FH&J,H H"84< 0, @$D"2@<, 8"8
^H@ $Z:@ F8"2">@ BD4 BD@&,D8, 42<,>,>4b 4>H,DL,6F>ZN &N@*@&.

 Ppqr: BD@&,D8" 4>H,DL,6F>@(@ &N@*" Ipqr BDb<Z< @BD@F@<
7@<">*"

Ppqr [Ipqr=&,H&\ 1] E [Ipqr=&,H&\ 0] Z, 4:4
Ppqr [Ipqr=&,H&\ 1] Z

p=0,1,2,3
BD@&,Db,H F@FH@b>4, 4>H,DL,6F>@(@ &N@*" Ipqr. +F:4 >" &N@*, 4<,,HFb 24 %, H@ JF:@-
&4, &ZB@:>,>@ (3EG3==?), " ,F:4 D"2DZ& - H@ JF:@&4, >, &ZB@:>,>@. 7@<">*" >,B@-
FD,*FH&,>>@ @BD"T4&",H &N@* 4>H,DL,6F>@6 B:"HZ, 4 >, ,(@ BD,*FH"&:,>4, & B"<bH4.
A@ F<ZF:J, 8@<">*" >, <@0,H $ZH\ 4FB@:\2@&">" *:b @BD@F" &N@*>ZN L:"(@&.

 Fnnni: BD@&,D8" F@FH@b>4b i-(@ $4H" &>JHD,>>,6 B,D,<,>>@6 F >@<,D@< nnn
7@<">*"

Fnnni [Fnnni=&,H&\ 1] E [Fnnni=&,H&\ 0] Z, 4:4
Fnnni [Fnnni=&,H&\ 1] Z

i=0,1,...,7
BD@&,Db,H i-Z6 $4H &>JHD,>>,6 B,D,<,>>@6 F >@<,D@< Fnnn. +F:4 @> D"&,> 1, JF:@&4,
&ZB@:>,>@ (3EG3==?).
 N<JF:@&4,>: BD@&,D8" JF:@&4b 4>&,DF>@(@ F@FH@b>4b $4H@&@(@ B,D,<,>>@(@
%ZT,B,D,R4F:,>>Z, BD@&,D84 JF:@&4b <@(JH $ZH\ H"80, &ZB@:>,>Z F 4>&,DF>Z<
F@FH@b>4,< B,D,<,>>ZN, ,F:4 4FB@:\2@&"H\ @B,D"H@D N:

NIpqr [Ipqr=&,H&\ 0] E [Ipqr=&,H&\ 1] Z, 4:4
NIpqr [Ipqr=&,H&\ 0] Z
NYpqr [Ypqr=&,H&\ 0] E [Ypqr=&,H&\ 1] Z, 4:4
NYpqr [Ypqr=&,H&\ 0] Z
NVpqr [Ipqr >, 42<,>,>@] E [Ipqr 42<,>,>@] Z, 4:4
NVpqr [Ipqr &,H&\ $,2 42<,>,>4b] Z
NPpqr [Ipqr=&,H&\ 0] E [Ipqr=&,H&\ 1] Z, 4:4
NPpqr [Ipqr=&,H&\ 0] Z
NFnnni [Fnnni=&,H&\ 0] E [Fnnni=&,H&\ 1] Z, 4:4
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NFnnni [Fnnni=&,H&\ 0] Z
C"2J<,,HFb, D">>,, F8"2">>Z, *:b D"2:4R>ZN H4B@& @BD@F" H"80, @H>@FbHFb 4 8 ^H4<
BD@&,D8"<.

4.4 E@,*4>,>4, JF:@&46 (:@(4R,F84, @B,D"P44) *:b $4H@&ZN B,D,<,>>ZN

 (<1-@, JF:@&4,> A <2-@, JF:@&4,>): F&b2\ 3 <,0*J *&J4b JF:@&4b<4
7@<">*" 

(<1-@, JF:@&4,> A <2-@, JF:@&4,>) [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
(<1-@, JF:@&4,> A <2-@, JF:@&4,>) [&,H&\ 4FH4>Z] Z

BD@&,Db,H JF:@&4, >"* F@,*4>,>4,< *&JN JF:@&46 @B,D"H@D@< 3. IF:@&4,, 2"8:`R,>-
>@, <,0*J *&J<b F8@$8"<4 ( 4 ) $J*,H 4FH4>>Z< H@(*", 8@(*" @$" R:,>" JF:@&4b b&:b-
`HFb 3EG3==Y;3. ="BD4<,D:

(I002 A Y014) UF0103 Z
+F:4 >" &N@*, I002 BD4FJHFH&J,H 24 % 4 &ZN@* Y014 &8:`R,>, H@ 3-46 $4H B,D,<,>>@6
F010 B,D,&@*4HFb & 1.

 (<1-@, JF:@&4,> O <2-@, JF:@&4,>): F&b2\ 393 <,0*J *&J<b JF:@&4b<4
7@<">*" 

(<1-@, JF:@&4,> O <2-@, JF:@&4,>) [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
(<1-@, JF:@&4,> O <2-@, JF:@&4,>) [&,H&\ 4FH4>Z] Z

BD@&,Db,H JF:@&4, >"* F@,*4>,>4,< *&JN JF:@&46 @B,D"H@D@< 393. IF:@&4,, 2"8:`-
R,>>@, <,0*J *&J<b F8@$8"<4 ( 4 ) $J*,H 4FH4>>Z< H@(*", 8@(*" N@Hb $Z @*4> 42 R:,-
>@& JF:@&4b b&:b,HFb 3EG3==Y;. ="BD4<,D:

(I002 O Y014) UF0103 Z
+F:4 >" &N@*, I002 BD4FJHFH&J,H 24 % 4:4 &ZN@* Y014 &8:`R,>, H@ 3-46 $4H B,D,<,>-
>@6 F010 B,D,&@*4HFb & 1.

 (<1-@, JF:@&4,> X <2-@, JF:@&4,>): F&b2\ 3E79_Q!_U++ 393 <,0*J *&J<b
JF:@&4b<4

7@<">*" 
(<1-@, JF:@&4,> X <2-@, JF:@&4,>) [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
(<1-@, JF:@&4,> X <2-@, JF:@&4,>) [&,H&\ 4FH4>Z] Z

BD@&,Db,H JF:@&4, >"* F@,*4>,>4,< *&JN JF:@&46 @B,D"H@D@< 3E79_Q!_U++
393. IF:@&4,, 2"8:`R,>>@, <,0*J *&J<b F8@$8"<4 ( 4 ) $J*,H 4FH4>>Z< H@(*", 8@(*"
@*4> 42 R:,>@& b&:b,HFb 3EG3==Y;, " *DJ(@6 - 9?/=Y;. ="BD4<,D:

(I002 X Y014) UF0103 Z
+F:4 >" &N@*, I002 BD4FJHFH&J,H 24 % 4 &ZN@* Y014 &Z8:`R,>, 4:4 ,F:4 >" &N@*, I002
4<,,HFb D"2DZ& 4 &ZN@* Y014 &8:`R,>, H@ 3-46 $4H B,D,<,>>@6 F010 B,D,&@*4HFb &
1.

 (..): F8@$84, F@,*4>,>4, >,F8@:\84N JF:@&46 & @*>@ JF:@&4,
A@FD,*FH&@< :,&@6 ( 4 BD"&@6 ) F8@$@8 <@0>@ F@,*4>bH\ >,F8@:\8@ JF:@&46.. Q4F:@
F@,*4>b,<ZN JF:@&46 >, @(D">4R,>@ 4 @B,D"H@D>Z, 2>"84, F@,*4>b`V4, JF:@&4b,
<@(JH $ZH\ F<,T">>Z<4. AD4 @P,>8, JF:@&4b D,2J:\H"H JF:@&4b @BD,*,:b,HFb B@
BD"&4:J @$D"$@H84 F:,&" >"BD"&@. IF:@&4,

(I001 A Y012 A F1002 O I002)
$J*,H 4FH4>>Z< H@(*", 8@(*" 4 I001, 4 Y012 4 F1002 b&:b`HFb 4FH4>>Z<4, 4:4 I002 b&-
:b,HFb 4FH4>>Z<.
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E8@$84 <@(JH $ZH\ &:@0,>Z *@ &@F\<48D"H>@6 (:J$4>Z. ?P,>8" JF:@&4b BD4 ^H@<
@FJV,FH&:b,HFb >"R4>"b F >"4$@:,, >428@(@ JD@&>b, B,D,*&4("bF\ F:,&" >"BD"&@. %
8@<">*,

((I001 O I002) A (Y015 A F1006))
F>"R":" @P,>4&",HFb JF:@&4, (I001 O I002), B@H@< D,2J:\H"H JF:@&4b (Y015 A F1006),
4 &B@F:,*FH&44 ^H4 *&" D,2J:\H"H" F@,*4>b`HFb :@(4R,F84< 3. 9,&Z, ( 4 BD"&Z, )
F8@$84 &F,(*" *@:0>Z &FHD,R"H\Fb B@B"D>@.

4.5 AD4F&@,>4, 2>"R,>4b D,(4FHDJ OP

 ,nnnnn: 2">,F,>4, *,FbH4R>@(@ R4F:" & D,(4FHD OP
1"B4F">>@, & A9I *,FbH4R>@, R4F:@ ,nnnnn 8@<B4:bH@D BD,@$D"2J,H & *&@4R>@, R4F-
:@ 4 2">@F4H & D,(4FHD OP. )4"B"2@> 2>"R,>46, 2">@F4<ZN & OP, F@FH"&:b,H:

,nnnnn = 0 - 65535,
H@ ,FH\ & OP <@0>@ 2"B4F"H\ H@:\8@ B@:@04H,:\>@, R4F:@. +F:4 *,FbH4R>@<J R4F:J
BD,*T,FH&J,H 8@<">*"

<, >, =, <=, >=, +, !, *, /, N, A, O, X,
H@ J8"2Z&"`V46 >" *,FbH4R>@, BD4F&@,>4, 2>"R,>4b F4<&@: "," >,:\2b B@FH"&4H\ B,-
D,* R4F:@<, H"8 8"8 & ^H@< F:JR", 8@<B4:bH@D &Z*",H F@@$V,>4, @$ @T4$8,.

 .nnnn: 2">,F,>4, T,FH>"*P"H,D4R>@(@ R4F:" & D,(4FHD OP
1"B4F">>@, & A9I T,FH>"*P"H,D4R>@, R4F:@ .nnnnn 8@<B4:bH@D 2">@F4H & D,(4FHD
OP. E4<&@: "." (H@R8") @$@2>"R",H T,FH>"*P"H,D4R>Z, *">>Z,. )4"B"2@> 2>"R,>46,
2">@F4<ZN & OP, F@FH"&:b,H:

.nnnn = .0000 - .FFFF
7@<">*Z & A9I &F,(*" &@FBD4>4<"`H 2">,F,>>@, & OP T,FH>"*P"H,D4R>@, R4F:@ 8"8
R4F:@ $,2 2>"8"., 2>"R4H .FFFF > .0. I8"2Z&"`V46 >" T,FH>"*P"H,D4R>@, BD4F&@,>4,
F4<&@: "." &F,(*" F:,*J,H B@FH"&4H\ B,D,* R4F:@<.

4.6 1">,F,>4, 2>"R,>4b B,D,<,>>@6 & D,(4FHD OP

7@<">*" L B@$4H>@ 4:4 B@F:@&>@ 2">@F4H & D,(4FHD OP 2>"R,>4, 2"*">>@6 B,D,<,>-
>@6. 
A@F:, 8@<">*Z L >" B,D,<,>>J` <@0>@ FFZ:"H\Fb H@:\8@ L"8H4R,F84< R4F:@&Z<
2>"R,>4,<, B@F:,*J`V4< 2" "*D,F@< B,D,<,>>@6. A@^H@<J 4 >"2Z&",HFb *,6FH&4, ^-
H@6 8@<">*Z BDb<Z< 2">,F,>4,< & D,(4FHD OP.
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 3 P4LDZ (B@F:, "*D,F" F - 4 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@$4H>@, 4 & 0-@6 $4H D,(4FHD" OP 2">@F4HFb F@FH@b-
>4, 2"*">>@6 $4H@&@6 B,D,<,>>@6. 1-<J,...15-<J $4H"< D,(4FHD" OP $J*JH BD4F&@,>Z
>J:,&Z, 2>"R,B4b.
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 2 P4LDZ (B@F:, "*D,F" F - 3 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@F:@&>@, 4 & D,(4FHD OP 2">@F4HFb 2>"R,>4, 2"*">-
>@6 B@F:@&>@6 B,D,<,>>@6.
A@FD,*FH&@< &>JHD,>>4N B,D,<,>>ZN Fnnn <@0>@ 4>4P44D@&"H\ 4 8@F&,>>@, RH,>4,.
]H" @FJV,FH&:b,HFb 8@<">*@6 LFInnn, (*, B@ 2"*">>@<J "*D,FJ nnn >"N@*4HFb "*D,F
H@6 &>JHD,>>,6 B,D,<,>>@6, @H8J*" HD,$J,HFb BD@42&,FH4 RH,>4,. A@^H@<J 4 >"2Z&"-
,HFb *,6FH&4, ^H@6 8@<">*Z 8@F&,>>Z< RH,>4,<.



4 7@<">*Z A9I

180

AD4 BDb<@< 2">,F,>44 & OP, H@ ,FH\ & F:JR", 8@<">*Z L, <@0>@ FFZ:"H\Fb >" F:,*J`-
V4, B,D,<,>>Z,:

 LIpqr: $4H@&@, 2">,F,>4, F@FH@b>4b 4>H,DL,6F>@(@ &N@*" 4:4 &N@*>@6 B,D,<,>>@6
& OP
#4H@&@, 2">,F,>4, F@FH@b>4b 4>H,DL,6F>ZN &N@*@& & OP

7@<">*"

LIpqr
p=0,1,2,3

2">@F4H & 0-@6 $4H OP F4>ND@>424D@&">>@, BD,*FH"&:,>4, & B"<bH4 qr-(@ &N@*" 1-
@6,..., >" 4-@6 4>H,DL,6F>@6 B:"H,, @BD,*,:,>>@6 4>*,8F@< p.

1">,F,>4, F@FH@b>4b &N@*>ZN L:"(@& & OP
7@<">*"

LIpqr
p=4,5,6,7

2">@F4H & OP F4>ND@>424D@&">>@, BD,*FH"&:,>4, & B"<bH4 pqr-(@ &N@*>@(@ L:"(".
AD4<,R">4,

% F:JR", 8@<">*Z Lipqr H"80, 4<,,H <,FH@ BD4<,R">4,, F8"2">>@, *:b 8@<">*Z BD@-
&,D84 JF:@&4b Ipqr.

 LIpq: B@F:@&>@, 2">,F,>4, 4>H,DL,6F>ZN &N@*@& 4:4 &N@*>ZN L:"(@& & OP
1">,F,>4, F@FH@b>4b 4>H,DL,6F>ZN &N@*@& & OP

7@<">*"

LIpq
p=0,1,2,3

2">@F4H & OP F4>ND@>424D@&">>@, BD,*FH"&:,>4, & B"<bH4 q-(@ 4 (q+1)-(@ &N@*>@(@
$"6H" >" 1-@6, ..., 4-@6 4>H,DL,6F>@6 B:"H,, @BD,*,:,>>@6 4>*,8F@< p.

1">,F,>4, F@FH@b>4b &N@*>ZN L:"(@& & OP
7@<">*"

LIpq
p=4,5,6,7

2">@F4H & OP F4>ND@>424D@&">>@, BD,*FH"&:,>4, & B"<bH4 pq-(@ 4 p(q+1)-(@ $"6H"
&N@*>@(@ L:"(".

AD4<,R">4,
% F:JR", 8@<">*Z Lipq H"80, 4<,,H <,FH@ BD4<,R">4,, F8"2">>@, *:b 8@<">*Z BD@-
&,D84 JF:@&4b Ipqr.

 LYpqr: $4H@&@, 2">,F,>4, F@FH@b>4b 4>H,DL,6F>@(@ &ZN@*" 4:4 &ZN@*>@6 B,D,-
<,>>@6 & OP
1">,F,>4, F@FH@b>4b 4>H,DL,6F>@(@ &ZN@*" & OP

7@<">*"

LYpqr
p=0,1,2,3

2">@F4H & 0-@6 $4H OP F4>ND@>424D@&">>@, BD,*FH"&:,>4, & B"<bH4 qr-(@ &ZN@*" 1-@6,
..., >" 4-@6 4>H,DL,6F>@6 B:"H,, @BD,*,:,>>@6 4>*,8F@< p.
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1">,F,>4, F@FH@b>4b &ZN@*>@(@ L:"(" & OP
7@<">*"

LYpqr
p=4,5,6,7,8,9

2">@F4H & OP F4>ND@>424D@&">>@, BD,*FH"&:,>4, & B"<bH4 pqr-(@ &ZN@*>@(@ L:"(".

 LYpq: B@F:@&>@, 2">,F,>4, F@FH@b>4b 4>H,DL,6F>ZN &ZN@*@& 4:4 &ZN@*>ZN B,D,-
<,>>ZN & OP
1">,F,>4, F@FH@b>4b 4>H,DL,6F>ZN &ZN@*@& & OP

7@<">*"

LYpq
p=0,1,2,3

2">@F4H & OP F4>ND@>424D@&">>@, BD,*FH"&:,>4, & B"<bH4 q-(@ 4 (q+1)-(@ &ZN@*>@(@
$"6H" >" 1-@6, ..., 4-@6 4>H,DL,6F>@6 B:"H,, @BD,*,:,>>@6 4>*,8F@< p.

1">,F,>4, F@FH@b>4b &ZN@*>ZN L:"(@& & OP
7@<">*"

LYpq
p=4,5,6,7,8,9

2">@F4H & OP F4>ND@>424D@&">>@, BD,*FH"&:,>4, & B"<bH4 pq-(@ 4 p(q+1)-(@ $"6H" &Z-
N@*>@(@ L:"(".

 LVpqr: $4H@&@, 2">,F,>4, D,2J:\H"H" BD@&,D84 42<,>,>4b 4>H,DL,6F>@(@ &N@*"
4:4 &N@*>@6 B,D,<,>>@6 & OP
1">,F,>4, D,2J:\H"H" BD@&,D84 42<,>,>4b 4>H,DL,6F>@(@ &N@*" & OP

7@<">*"

LVpqr
p=0,1,2,3

BD@&,Db,H, RH@ B@ FD"&>,>4` F BD,*Z*JV,< @BD@F@< 42<,>4:@F\ :4 BD,*FH"&:,>4,
& B"<bH4 qr-(@ &N@*" >" 1-@6, ..., 4-@6 4>H,DL,6F>@6 B:"H,, @BD,*,:,>>@6 4>*,8F@< p.
+F:4 8@<">*" &N@*4H & <@*J:\ :001, H@ H,8JV,, BD,*FH"&:,>4, 4>H,DL,6F>ZN &N@*@&
& B"<bH4 FD"&>4&",HFb F D">>4< >" 20 <F F@FH@b>4,<. +F:4 8@<">*" &N@*4H & <@*J:\
:000, H@ H,8JV,, F4>ND@>424D@&">>@, BD,*FH"&:,>4, FD"&>4&",HFb F BD,*Z*JV4< F@-
FH@b>4,<. +F:4 BD@42@T:@ 42<,>,>4,, H@ F@*,D04<@, D,(4FHD" OP $J*,H 1.

1">,F,>4, D,2J:\H"H" BD@&,D84 42<,>,>4b &N@*>@(@ L:"(" & OP
LVpqr
p=4,5,6,7,8,9

% F:JR", ^H@6 8@<">*Z 4<,,H <,FH@ F8"2">>@, *:b 8@<">*Z BD@&,D84 4>H,DL,6F>ZN
&N@*@&.
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 LVpq: B@F:@&>@, 2">,F,>4, D,2J:\H"H" BD@&,D84 42<,>,>4b 4>H,DL,6F>ZN &N@*@&
4:4 &N@*>ZN B,D,<,>>ZN & OP
1">,F,>4, D,2J:\H"H" BD@&,D84 42<,>,>4b 4>H,DL,6F>ZN &N@*@& & OP

7@<">*"

LVpq
p=0,1,2,3

B@$4H>@ BD@&,Db,H, RH@ 42<,>4:@F\ :4 BD,*FH"&:,>4, & B"<bH4 q-(@ &N@*>@(@ $"6H"
>" 1-@6, ..., 4-@6 4>H,DL,6F>@6 B:"H,, @BD,*,:,>>@6 4>*,8F@< p. +F:4 8@<">*" &N@*4H
& <@*J:\ :001, H@ H,8JV,, BD,*FH"&:,>4, 4>H,DL,6F>ZN &N@*@& & B"<bH4 FD"&>4&",HFb
F D">>4< >" 20 <F F@FH@b>4,<. +F:4 8@<">*" &N@*4H & <@*J:\ :000, H@ H,8JV,, F4>N-
D@>424D@&">>@, BD,*FH"&:,>4, FD"&>4&",HFb F BD,*Z*JV4< F@FH@b>4,<. A@ H,< $4-
H"<, (*, BD@42@T:@ 42<,>,>4,, 2"B4FZ&",HFb 1.

1">,F,>4, D,2J:\H"H" BD@&,D84 42<,>,>4b 4>H,DL,6F>ZN &N@*>ZN L:"(@& &
OP
LVpq
p=4,5,6,7,8,9

% F:JR", &N@*>ZN L:"(@& 4<,,H <,FH@ F8"2">>@, *:b 4>H,DL,6F>ZN &N@*@&.

 LPpqr: BDb<@, $4H@&@, 2">,F,>4, 4>H,DL,6F>@(@ &N@*" & OP
7@<">*"

LPpqr
p=0,1,2,3

>,B@FD,*FH&,>>@ @BD"T4&",H &N@* 4>H,DL,6F>@6 B:"HZ 4 2">@F4H & OP qr-Z6 &N@* >"
1-@6, ..., 4-@6 4>H,DL,6F>@6 B:"H,, @BD,*,:,>>@6 4>*,8F@< p. A@ F<ZF:J, 8@<">*" >,
<@0,H 4FB@:\2@&"H\Fb *:b @BD@F" &N@*>ZN L:"(@&. 

 LPpq: BDb<@, B@F:@&>@, 2">,F,>4, 4>H,DL,6F>@(@ &N@*" & OP
7@<">*"

LPpq
p=0,1,2,3

>,B@FD,*FH&,>>Z< @BD@F@< &N@*" 2">@F4H & OP q-Z6 4 (q+1)-Z6 &N@*>@6 $"6H >" 1-@6,
..., 4-@6 4>H,DL,6F>@6 B:"H,, @BD,*,:,>>@6 4>*,8F@< p, H@ ,FH\ @BD"T4&",HFb >, BD,*-
FH"&:,>4, & B"<bH4. A@ F<ZF:J, 8@<">*" >, <@0,H 4FB@:\2@&"H\Fb *:b @BD@F" &N@*-
>ZN L:"(@&. 

 LFpqri: 2">,F,>4, F@FH@b>4b i-(@ $4H" @$V,6 B,D,<,>>@6 & OP
7@<">*"

LFpqri
2">@F4H & D,(4FHD OP F@FH@b>4, i-(@ $4H" B,D,<,>>@6 Fpqr.

 LFpqr: 2">,F,>4, @$V,6 B,D,<,>>@6 & OP
7@<">*"

LFpqr
2">@F4H & D,(4FHD OP $"6HZ Fpqr 4 Fpq(r+1) 42 &>JHD,>>4N B,D,<,>>ZN.
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 LRHinn: 2">,F,>4, F@*,D04<@(@ &N@*>@(@ 4:4 &ZN@*>@(@ D,(4FHD" & OP
7@<">*"

LRHinn
i=0, 1
nn=0, ..., 99

2">@F4H & D,(4FHD OP F@*,D04<@, F@@H&,HFH&J`V,(@ &N@*>@(@ 4:4 &ZN@*>@(@ D,(4FH-
D".

 LQnn: 2">,F,>4, F@*,D04<@(@ D,&,DF4&>@(@ FR,HR4" & OP
7@<">*"

LQnn
nn=00, ..., 31

2">@F4H F@*,D04<@, F@@H&,HFH&J`V,(@ D,&,DF4&>@(@ FR,HR48" & D,(4FHD OP.

 LTnn: 2">,F,>4, F@*,D@04<@(@ H"6<,D" 20 <F & OP
7@<">*"

LTnn
nn=00, ..., 49

2">@F4H F@*,D04<@, F@@H&,HFH&J`V,(@ FR,HR48" F@$ZH46 & D,(4FHD OP.

 LHnn: 2">,F,>4, F@*,D04<@(@ F,8J>*>@(@ H"6<,D" & OP
7@<">*"

LHnn
n=00, ..., 99

2">@F4H F@*,D04<@, F@@H&,HFH&J`V,(@ F,8J>*>@(@ H"6<,D" & D,(4FHD OP.

 LMn: 2">,F,>4, F@*,D04<@(@ <4>JH>@(@ H"6<,D" & OP
7@<">*"

LMn
n=0, ..., 9

2">@F4H F@*,D04<@, F@@H&,HFH&J`V,(@ <4>JH>@(@ H"6<,D" & D,(4FHD OP.

 LRP0nn: 2">,F,>4, B@FH@b>>@6 A9I & OP
7@<">*"

LRP0nn
nn=1, ..., 40

2">@F4H F@*,D04<@, F@@H&,H&H&J`V,6 B@FH@b>>@6 A9I & D,(4FHD OP.

 LFInnn, 8@F&,>>@, RH,>4, F@*,D04<@(@ &>JHD,>>4N B,D,<,>>ZN & OP
]H" @B,D"P4b BD,*>"2>"R,>" *:b 8@F&,>>@(@ 2">,F,>4b &>JHD,>>4N B,D,<,>>ZN A9I
& OP. A@F:, 2>"8" @B,D"P44 (LFI), F B@<@V\` 3 *,FbH4R>ZN P4LD F:,*J,H J8"2"H\ "*-
D,F 8"8@6-:4$@ &>JHD,>>,6 B,D,<,>>@6, B@ 8@H@D@<J D"2<,V,> "*D,F FR4HZ&",<ZN
*">>ZN.
nnn: "*D,F &>JHD,>>,6 B,D,<,>>@6, B@ 8@H@D@<J >"N@*4HFb "*D,F H@6 &>JHD,>>,6

B,D,<,>>@6, 2>"R,>4, 8@H@D@6 HD,$J,HFb 2">,FH4 & OP.
IFH">"&:4&",<Z, L:"(4:
 F0080: F4>H"8F4R,R8"b @T4$8". 1>"R,>4, B@ "*D,FJ nnn &ZN@*4H 2" *4"B"2@>

000...999.
 F0082: R4F:@, >"N@*bV,,Fb B@ "*D,FJ nnn, >, b&:b,HFb *,FbH4R>Z<.

AD4<,D *:b 4FB@:\2@&">4b 8@<">*Z LFInnn:
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LFI128 ;2">,F,>4, 8@*" 4 T4D4>Z &Z2&">>@(@ 4>FHDJ<,>H"
     (F0080 ;,F:4 F4>H"8F4R,F8"b @T4$8"
     OF0082) ;4:4 >, *,FbH4R>@, R4F:@

U733 ;?S3#?Q=?+ QG+=3+,
     E ;,F:4 &F, & B@Db*8,
 SF102 ;F@ND">4H\ 8@* &Z2&">>@(@ 4>FHDJ<,>H"

...
     Z ;8@>,P JF:@&4b «F4>H"8F4R,F8"b @T4$8"»

 NL[B,D,<,>>"b], NLFInnn, RH,>4, 4>&,DF>@(@ F@*,D04<@(@ B,D,<,>>ZN & OP
7@<">*Z NL[B,D,<,>>"b] (&@2<@0>Z, H4BZ B,D,<,>>ZN F<@HD4 &ZT,) 4 NLFInnn 2"-
>@FbH B@$4H@&Z, 4>&,DF>Z, 2>"R,>4b *">>ZN & D,(4FHD OP.

4.7 1">,F,>4, 2>"R,>4b D,(4FHD" OP & B,D,<,>>J`

7@<">*" S B@$4H>@ 4:4 B@F:@&>@ 2">@F4H F@*,D04<@, D,(4FHD" OP & J8"2">>J` B,D,-
<,>>J`. A@F:, 8@<">*Z S >" B,D,<,>>J` <@0>@ FFZ:"H\Fb H@:\8@ L"8H4R,F84< R4F-
:@&Z< 2>"R,>4,<, B@F:,*J`V4< 2" "*D,F@< B,D,<,>>@6. A@^H@<J 4 >"2Z&",HFb
*,6FH&4, ^H@6 8@<">*Z BDb<Z< 2">,F,>4,< & B,D,<,>>J`.

+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 3 P4LDZ (B@F:, "*D,F" F - 4 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@$4H>@, 4 2>"R,>4, 42 0-(@ $4H" D,(4FHD" OP 2">@-
F4HFb & 2"*">>J` $4H@&J` B,D,<,>>J`.

+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 2 P4LDZ (B@F:, "*D,F" F - 3 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@F:@&>@, 4 2>"R,>4, 42 D,(4FHD" OP B@F:@&>@ 2">@-
F4HFb & 2"*">>J` B,D,<,>>J`.

%@ &>JHD,>>4, B,D,<,>>Z, Fnnn <@0>@ 2"B4FZ&"H\ 4 8@F&,>>@. ]H@ @FJV,FH&:b,HFb
8@<">*@6 SFInnn. 1*,F\ B@ 2"*">>@<J "*D,FJ nnn >"N@*4HFb "*D,F H@6 &>JHD,>>,6 B,-
D,<,>>@6, B@ 8@H@D@<J HD,$J,HFb 2"B4FZ&"H\. A@^H@<J 4 >"2Z&",HFb *,6FH&4, ^H@6
8@<">*Z 8@F&,>>@6 2"B4F\`.
%@2<@0>Z, 8@<$4>"P44 8@<">* & F:JR", 8@<">*Z S:

 SYpqr: &Z*"R" 0-(@ $4H" OP >" 4>H,DL,6F>Z6 &ZN@* 4:4 &ZN@*>J` B,D,<,>>J`
%Z*"R" 0-(@ $4H" OP >" 4>H,DL,6F>Z6 &ZN@*

7@<">*"

SYpqr
p=0,1,2,3

2"B4FZ&",H F@*,D04<@, 0-(@ $4H" D,(4FHD" OP & BD,*FH"&:,>4, & B"<bH4 qr-(@ &ZN@*"
>" 1-@6, ..., 4-@6 4>H,DL,F>@6 B:"H,, @BD,*,:,>>@6 4>*,8F@< p.

%Z*"R" 0-(@ $4H" OP >" &ZN@*>Z, L:"(4
7@<">*"

SYpqr
p=4,5,6,7,8,9

2"B4FZ&",H F@*,D04<@, 0-(@ $4H" D,(4FHD" OP & pqr-Z6 &ZN@*>@6 L:"(.



4 7@<">*Z A9I

185

 SYpq: &Z*"R" F@*,D04<@(@ OP >" 4>H,DL,6F>Z, &ZN@*Z 4:4 &ZN@*>Z, B,D,<,>-
>Z,
%Z*"R" OP >" 4>H,DL,6F>Z6 &ZN@*

7@<">*"

SYpq
p=0,1,2,3

2"B4FZ&",H F@*,D04<@, D,(4FHD" OP & BD,*FH"&:,>4, & B"<bH4 q-(@ 4 (q+1)-(@ &ZN@*-
>@(@ $"6H" >" 1-@6, ..., 4-@6 4>H,DL,6F>@6 B:"H,, @BD,*,:,>>@6 4>*,8F@< p.

%Z*"R" OP & &ZN@*>Z, L:"(4
7@<">*"

SYpq
p=4,5,6,7,8,9

2"B4FZ&",H F@*,D04<@, D,(4FHD" OP & pq-Z6 4 p(q+1)-Z6 $"6H &ZN@*>@(@ L:"(".

 SOpqr: BDb<"b &Z*"R" 0-(@ $4H" OP >" 4>H,DL,6F>Z6 &ZN@*
7@<">*"

SOpqr
p=0,1,2,3

>,B@FD,*FH&,>>@ (<4>Jb BD,*FH"&:,>4, &ZN@*@& & B"<bH4) 2"B4FZ&",H F@*,D04<@,
0-(@ $4H" D,(4FHD" OP >" qr-Z6 &ZN@* >" 1-@6, ..., 4-@6 4>H,DL,6F>@6 B:"H,, @BD,*,:,>-
>@6 4>*,8F@< p. %D,<b &ZB@:>,>4b 8@<">*Z SOpqr B@ FD"&>,>4` F 8@<">*@6 SYpqr
b&:b,HFb BbH48D"H>Z<, 2>"R4H 8@<">*J SOpqr P,:,F@@$D"2>@ 4FB@:\2@&"H\ & H"8@<
F:JR",, 8@(*" >" &ZN@*, HD,$J,HFb >,2"<,*:4H,:\>@, &<,V"H,:\FH&@. A@ F<ZF:J, 8@-
<">*" >, <@0,H 4FB@:\2@&"H\Fb *:b 2"B4F4 & &ZN@*>Z, L:"(4.

 SOpq: BDb<"b &Z*"R" F@*,D04<@(@ OP >" 4>H,DL,6F>Z, &ZN@*Z
7@<">*"

SOpq
p=0,1,2,3

>,B@FD,*FH&,>>@ (<4>Jb BD,*FH"&:,>4, &ZN@*@& & B"<bH4) 2"B4FZ&",H F@*,D04<@,
D,(4FHD" OP >" q-Z6 4 (q+1)-Z6 &ZN@*>@6 $"6H >" 1-@6, ..., 4-@6 4>H,DL,6F>@6 B:"H,,
@BD,*,:,>>@6 4>*,8F@< p. %D,<b &ZB@:>,>4b 8@<">*Z SOpq B@ FD"&>,>4` F 8@<">-
*@6 SYpq b&:b,HFb BbH48D"H>Z<, 2>"R4H 8@<">*J SOpq P,:,F@@$D"2>@ 4FB@:\2@&"H\
& H"8@< F:JR",, 8@(*" >" &ZN@*, HD,$J,HFb >,2"<,*:4H,:\>@, &<,V"H,:\FH&@. A@
F<ZF:J, 8@<">*" >, <@0,H 4FB@:\2@&"H\Fb *:b 2"B4F4 & &ZN@*>Z, L:"(4.

 SFpqri: 2"B4F\ 0-(@ $4H" OP & i-Z6 $4H @$V,6 B,D,<,>>@6
7@<">*"

SFpqri
2"B4FZ&",H F@*,D04<@, 0-(@ $4H" D,(4FHD" OP & i-Z6 $4H $"6H" Fpqr &>JHD,>>4N B,D,-
<,>>ZN. 

 SFpqr: 2"B4F\ F@*,D04<@(@ OP & @$VJ` B,D,<,>>J`
7@<">*"

SFpqr
2"B4FZ&",H F@*,D04<@, D,(4FHD" OP & $"6HZ Fpqr 4 Fpq(r+1) &>JHD,>>4N B,D,<,>>ZN.
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 SRHinn: 2"B4F\ F@*,D04<@(@ OP & &ZN@*>@6 D,(4FHD
7@<">*"

SRHinn
i=0, 1
nn=50, ..., 99

2"B4FZ&",H F@*,D04<@(@ OP & F@@H&,HFH&J`V46 &ZN@*>@6 D,(4FHD. 7@>,R>@, & F:JR",
nn<50 (&N@*>Z, D,(4FHDZ) 8@<">*J >,:\2b 4FB@:\2@&"H\.

 SQnn: 2"B4F\ F@*,D04<@(@ OP & D,&,DF4&>Z6 FR,HR48
7@<">*"

SQnn
nn=00, ..., 31

2"B4FZ&",H F@*,D04<@, OP & F@@H&,HFH&J`V46 D,&,DF4&>Z6 FR,HR48.

 STnn: 2"B4F\ F@*,D04<@(@ OP & H"6<,D 20 <F
7@<">*"

STnn
nn=00, ..., 49

2"B4FZ&",H F@*,D04<@, OP & F@@H&,HFH&J`V46 FR,HR48 F@$ZH46.

 SHnn: 2"B4F\ F@*,D04<@(@ OP & F,8J>*>Z6 H"6<,D
7@<">*"

SHnn
n=00, ..., 99

2"B4FZ&",H F@*,D04<@, OP & F@@H&,HFH&J`V46 F,8J>*>Z6 H"6<,D.

 SMnn: 2"B4F\ F@*,D04<@(@ OP & <4>JH>Z6 H"6<,D
7@<">*"

SMn
n=0, ..., 9

2"B4FZ&",H F@*,D04<@, OP & F@@H&,HFH&J`V46 <4>JH>Z6 H"6<,D.

 SFInnn, 8@F&,>>"b 2"B4F\ F@*,D04<@(@ OP &@ &>JHD,>>`` B,D,<,>>J`
]H" @B,D"P4b 8@F&,>>@ 2"B4FZ&",H F@*,D04<@, OP & 8"8J`-:4$@ 42 &>JHD,>>4N B,D,-
<,>>ZN. A@F:, 2>"8" @B,D"P44 (SFI), F B@<@V\` 3 *,FbH4R>ZN P4LD F:,*J,H J8"2"H\
"*D,F 8"8@6-:4$@ &>JHD,>>,6 B,D,<,>>@6, B@ 8@H@D@<J D"2<,V,> "*D,F H@6 &>JHD,>-
>@6 B,D,<,>>@6, & 8@H@DJ` F:,*J,H 2"B4F"H\ F@*,D04<@, OP.
nnn: "*D,F &>JHD,>>,6 B,D,<,>>@6, B@ 8@H@D@<J >"N@*4HFb "*D,F H@6 &>JHD,>>,6

B,D,<,>>@6, & 8@H@DJ` HD,$J,HFb 2"B4F"H\ F@*,D04<@, OP.
IFH">"&:4&",<Z, L:"(4:
F0080: F4>H"8F4R,R8"b @T4$8". 1>"R,>4, B@ "*D,FJ nnn &ZN@*4H 2" *4"B"2@>

000...999.
F0082: R4F:@, >"N@*bV,,Fb B@ "*D,FJ nnn, >, b&:b,HFb *,FbH4R>Z<.

AD4<,D *:b 4FB@:\2@&">4b 8@<">*Z SFInnn:
LF102 ;8@* &Z2&">>@(@ 4>FHDJ<,>H"
A.C000 ;F@ND">,>4, 8@*" T4D4>Z, FD,2 >@<,D" 4>FHDJ<,>H"
SFI128 ;J*":,>4, &Z2&">>@(@ 4>FHDJ<,>H" 42 H"$:4PZ B@24P46 

;4>FHDJ<,>H@&
    (F0080 ;,F:4 F4>H"8F4R,F8"b @T4$8",
    OF0082) ;4:4 >, *,FbH4R>@, R4F:@

U732 ;?S3#?Q=!a 1!A3E[
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    E ;,F:4 &F, & B@Db*8,
....

    Z ;8@>,P JF:@&4b «F4>H"8F4R,F8"b @T4$8"»

 NS[B,D,<,>>"b], NSFInnn, 2"B4F\ 4>&,DF>@(@ F@*,D04<@(@ D,(4FHD" OP & B,D,<,>-
>J`

7@<">*Z NS[B,D,<,>>"b] (&@2<@0>Z, H4BZ B,D,<,>>ZN F<@HD4 &ZT,) 4 NSFInnn 2"-
B4FZ&"`H B@$4H@&Z, 4>&,DF>Z, 2>"R,>4b D,(4FHD" OP & J8"2">>J` B,D,<,>>J`.

4.8 !D4L<,H4R,F84, @B,D"P44 >"* D,(4FHD@< OP

 +: F:@0,>4, R4F:" 4:4 2>"R,>4b B,D,<,>>@6 F D,(4FHD@< OP (FJ<<" & OP)
7 F@*,D04<@<J D,(4FHD" OP <@0>@ *@$"&:bH\ *">>Z, 4 B,D,<,>>Z,:

E:@0,>4, *,FbH4R>@(@ R4F:" F OP (OP=OP+*,FbH4R>@, R4F:@)
7@<">*"

+ nnnnn (nnnnn=0...65535)
BD,@$D"2J,H *,FbH4R>@, R4F:@ nnnnn & *&@4R>@, 2>"R,>4, 4 *@$"&:b,H 8 F@*,D04<@<J
OP. C,2J:\H"H >"N@*4HFb & D,(4FHD, OP.

E:@0,>4, T,FH>"*P"H,D4R>@(@ R4F:" F OP (OP=OP+T,FH>"*P"H,D4R>@, R4F:@)
7@<">*"

+ .nnnn (.nnnn=0000h...FFFFh)
*@$"&:b,H T,FH>"*P"H,D4R>@, R4F:@ .nnnn 8 F@*,D04<@<J OP. C,2J:\H"H >"N@*4HFb
& D,(4FHD, OP.

E:@0,>4, 2>"R,>4b B,D,<,>>@6 F OP (OP=OP+B,D,<,>>"b)
7@<">*"

+ L[B,D,<,>>"b], 4:4
+ LFInnn

*&@4R>@ *@$"&:b,H 2>"R,>4, B,D,<,>>@6 8 F@*,D04<@<J OP. C,2J:\H"H >"N@*4HFb &
D,(4FHD, OP. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@
2">@F4H\ & OP:
+LIpq, +LYpq, +LVpq, +LPpq, +LFpqr, +LRHipq, +LQnn, +LTnn, +LHnn, +LMn, +LRP0nn,
+LFInnn.

A@$4H@&@, F:@0,>4, 4>&,DF>@(@ 2>"R,>4b B,D,<,>>@6 F OP (OP=OP+N B,D,-
<,>>"b)

7@<">*"

+ NL[B,D,<,>>"b]
+ NLFInnn

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), B@H@< B@:JR,>>Z6 H"84< @$D"2@< D,2J:\H"H *&@4R>@ *@$"&:b,H 8 F@*,D04<@<J
OP. C,2J:\H"H >"N@*4HFb & D,(4FHD, OP. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,,
2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ & OP:
+NLIpq, +NLYpq, +NLVpq, +NLPpq, +NLFpqr, +NLRHipq, +NLQnn, +NLTnn, +NLHnn,
+NLMn, +NLRP0nn, +NLFInnn.

A@ @8@>R">44 F:@0,>4b <@0>@ BD@&,D4H\ F:,*J`V4, L:"(4 @B,D"P44:
F0040=1, ,F:4 @$D"2@&":Fb B,D,>@F
F0046=1, ,F:4 OP=0 (D,2J:\H"H @B,D"P44 D"&,> 0)
F0047=1, ,F:4 OP<0 (D,2J:\H"H @B,D"P44 @HD4P"H,:,>, H@ ,FH\ 15-Z6 $4H OP D"&,> 1)
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  +: F:@0,>4, 2>"R,>4b D,(4FHD" OP F B,D,<,>>@6 (FJ<<" & B,D,<,>>@6)
E:@0,>4, 2>"R,>4b D,(4FHD" OP F B,D,<,>>@6 (B,D,<,>>"b=B,D,<,>>"b+OP)

7@<">*"

+ S[B,D,<,>>"b], 4:4
+ SFInnn

*&@4R>@ *@$"&:b,H F@*,D04<@, OP 8 2>"R,>4` B,D,<,>>@6. C,2J:\H"H >"N@*4HFb &
B,D,<,>>@6 (F@*,D04<@, OP @FH",HFb >,42<,>>Z<). )@BJF8",HFb FFZ:8" >" &F, H"84,
B,D,<,>>Z,, 8 8@H@DZ< <@0>@ @$D"V"H\Fb 8@<">*@6 S:
+SYpq, +SOpq, +SFpqr, +SRHipq, +SQnn, +STnn, +SHnn, +SMn, +SFInnn.

E:@0,>4, 2>"R,>4b D,(4FHD" OP F B@$4H>@ 4>&,DH4D@&">>Z< 2>"R,>4,< B,D,-
<,>>@6 (B,D,<,>>"b = NB,D,<,>>"b+OP)

7@<">*"

+ NS[B,D,<,>>"b]
+ NSFInnn

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6, 4 B@:JR,>>Z6 H"84< @$D"2@< D,2J:\H"H
*@$"&:b,H 8 F@*,D04<@<J OP. C,2J:\H"H >"N@*4HFb & B,D,<,>>@6. )@BJF8",HFb FFZ:-
8" >" &F, H"84, B,D,<,>>Z,, 8 8@H@DZ< <@0>@ @$D"V"H\Fb 8@<">*@6 S:
+NSYpq, +NSOpq, +NSFpqr, +NSRHipq, +NSQnn, +NSTnn, +NSHnn, +NSMn, +NSFInnn.

A@ @8@>R">44 F:@0,>4b <@0>@ BD@&,D4H\ F:,*J`V4, L:"(4 @B,D"P44:
F0040=1, ,F:4 @$D"2@&":Fb B,D,>@F
F0046=1, ,F:4 B,D,<,>>"b=0 (D,2J:\H"H @B,D"P44 D"&,> >J:`)
F0047=1, ,F:4 B,D,<,>>"b<0 (D,2J:\H"H @B,D"P44 @HD4P"H,:,>, H@ ,FH\ 15-Z6 $4H OP

D"&,> 1)

 –: &ZR4H">4, 2>"R,>4b R4F:" 4:4 B,D,<,>>@6 42 D,(4FHD" OP (@FH"H@8 & OP)
32 F@*,D04<@(@ D,(4FHD" OP <@0>@ &ZR4H"H\ *">>Z, 4 B,D,<,>>Z,:

%ZR4H">4, *,FbH4R>@(@ R4F:" 42 OP (OP=OP–*,FH4R>@, R4F:@)
7@<">*"

– nnnnn (nnnnn=0...65535)
BD,@$D"2J,H *,FbH4R>@, R4F:@ nnnnn & *&@4R>@, 2>"R,>4,, 4 *@$"&:b,H*&@4R>Z6 *@-
B@:>4H,:\>Z6 8@* ^H@(@ 2>"R,>4b 8 F@*,D04<@<J OP. C,2J:\H"H >"N@*4HFb & D,(4FHD,
OP. 

%ZR4H">4, T,FH>"*P"H,D4R>@(@ R4F:" 42 OP (OP=OP–T,FH>"*P"H,D4R>@, R4F-
:@)

7@<">*"

– .nnnn (.nnnn=0000h...FFFFh)
*@$"&:b,H *&@4R>Z6 *@B@:>4H,:\>Z6 8@* T,FH>"*P"H,D4R>@(@ R4F:" 8 F@*,D04<@<J
OP. C,2J:\H"H >"N@*4HFb & D,(4FHD, OP.

%ZR4H">4, 2>"R,>4b B,D,<,>>@6 42 OP (OP=OP–B,D,<,>>"b)
7@<">*"

– L[B,D,<,>>"b]
– LFInnn

*@$"&:b,H *&@4R>Z6 *@B@:>4H,:\>Z6 8@* 2>"R,>4b B,D,<,>>@6 8 F@*,D04<@<J OP.
C,2J:\H"H >"N@*4HFb & D,(4FHD,. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,-
>4, 8@H@DZN <@0>@ 2">@F4H\ & OP:
–LIpq, –LYpq, –LVpq, –LPpq, –LFpqr, –LRHipq, –LQnn, –LTnn, –LHnn, –LMn, –LRP0nn,
–LFInnn.
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%ZR4H">4, B@$4H>@ 4>&,DH4D@&">>@(@ 2>"R,>4b B,D,<,>>@6 42 OP (OP=OP–N
B,D,<,>>"b)

7@<">*"

– NL[B,D,<,>>"b]
– NLFInnn

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), " B@H@< B@:JR,>>Z6 H"84< @$D"2@< D,2J:\H"H &ZR4H",HFb 42 F@*,D04<@(@ OP.
C,2J:\H"H >"N@*4HFb & D,(4FHD, OP. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,,
2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ & OP:
–NLIpq, –NLYpq, –NLVpq, –NLPpq, –NLFpqr, –NLRHipq, –NLQnn, –NLTnn, –NLHnn,
–NLMn, –NLRP0nn, –NLFInnn.

 A@ @8@>R">44 &ZR4H">4b <@0>@ BD@&,D4H\ F:,*J`V4, L:"(4 @B,D"P44:
F0040=1, ,F:4 @$D"2@&":Fb 2",<
F0046=1, ,F:4 OP=0 (D,2J:\H"H @B,D"P44 D"&,> >J:`)
F0047=1, ,F:4 OP<0 (D,2J:\H"H @B,D"P44 @HD4P"H,:,>, 15-Z6 $4H OP D"&,> 1)

  –: &ZR4H">4, 2>"R,>4b D,(4FHD" OP 42 B,D,<,>>@6 (@FH"H@8 & B,D,<,>>@6)
%ZR4H">4, 2>"R,>4b D,(4FHD" OP 42 B,D,<,>>@6 (B,D,<,>>"b=B,D,<,>>"b–OP)

7@<">*"

– S[B,D,<,>>"b], 4:4
– SFInnn

*&@4R>@ &ZR4H",H F@*,D04<@, OP 42 2>"R,>4b B,D,<,>>@6. C,2J:\H"H @B,D"P44 >"N@-
*4HFb & B,D,<,>>@6 (F@*,D04<@, OP @FH",HFb >,42<,>>Z<). )@BJF8",HFb FFZ:8" >"
&F, H"84, B,D,<,>>Z,, 8 8@H@DZ< <@0>@ @$D"V"H\Fb 8@<">*@6 S:
–SYpq, –SOpq, –SFpqr, –SRHipq, –SQnn, –STnn, –SHnn, –SMn, –SFInnn.

%ZR4H">4, 2>"R,>4b D,(4FHD" OP 42 B@$4H>@ 4>&,DH4D@&">>@(@ 2>"R,>4b B,D,-
<,>>@6 (B,D,<,>>"b=NB,D,<,>>"b –OP)

7@<">*"

– NS[B,D,<,>>"b]
– NSFInnn

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6, " B@H@< 42 B@:JR,>>@(@ H"84< @$D"2@<
D,2J:\H"H" *&@4R>@ &ZR4H",H F@*,D04<@, OP. C,2J:\H"H >"N@*4HFb & B,D,<,>>@6. )@-
BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 8 8@H@DZ< <@0>@ @$D"V"H\Fb 8@<">*@6
S: 
–NSYpq, –NSOpq, –NSFpqr, –NSRHipq, –NSQnn, –NSTnn, –NSHnn, –NSMn, –NSFInnn.

A@ @8@>R">44 &ZR4H">4b <@0>@ BD@&,D4H\ F:,*J`V4, L:"(4 @B,D"P44:
F0040=1, ,F:4 @$D"2@&":Fb 2",<
F0046=1, ,F:4 B,D,<,>>"b=0 (D,2J:\H"H @B,D"P44 D"&,> >J:`)
F0047=1, ,F:4 B,D,<,>>"b<0 (D,2J:\H"H @B,D"P44 @HD4P"H,:,>, 15-Z6 $4H OP D"&,>

1)
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 *: J<>@0,>4, & D,(4FHD, OP
E@*,D04<@, D,(4FHD" OP <@0>@ J<>@04H\ >" *">>Z, 4:4 >" B,D,<,>>Z,. % @B,D"-
P44 J<>@0,>4b 4 <>@04<@,, 4 <>@04H,:\ D"FF<"HD4&",HFb 8"8 B@:@04H,:\>@, R4F-
:@ $,2 2>"8". G"8 8"8 BD@42&,*,>4, *&JN 16-$4H>ZN R4F,: <@0,H 2">4<"H\ <,FH@ *@
32 $4H@&, B@^H@<J <:"*T,, F:@&@ BD@42&,*,>4b B@<,V",HFb & D,(4FHD, OP. +F:4 >"-
FHJB",H B,D,B@:>,>4,, H@ ,FH\ BD@42&,*,>4, >, &<,V",HFb & 16 $4H@&, H@ FH"DT4, $4-
HZ >"N@*bHFb & $"6H"N F000 4 F001. % $"6H, F001 >"N@*bHFb 31-Z6, ...24-Z6 $4HZ, " &
$"6H, F000 - 23-Z6, ...16-Z6 $4HZ.

I<>@0,>4, *,FbH4R>@(@ R4F:" >" OP (OP=OP**,FbH4R>@, R4F:@)
7@<">*"

* nnnnn (nnnnn=0...65535)
BD,@$D"2J,H *,FbH4R>@, R4F:@ nnnnn & *&@4R>@, 2>"R,>4, 4 J<>@0",H ,(@ >" F@*,D04-
<@, OP. C,2J:\H"H >"N@*4HFb & D,(4FHD, OP, & F:JR", B,D,B@:>,>4b - & OP 4 & B,D,<,>-
>ZN F000, F001.

I<>@0,>4, T,FH>"*P"H,D4R>@(@ R4F:" >" OP (OP=OP*T,FH>"*P"H,D4R>@,
R4F:@)

7@<">*"

* .nnnn (.nnnn=0000h...FFFFh)
J<>@0",H F@*,D04<@, OP >" T,FH>"*P"H,D4R>@, R4F:@ .nnnn. C,2J:\H"H >"N@*4HFb
& D,(4FHD, OP, & F:JR", B,D,B@:>,>4b - & OP 4 & B,D,<,>>ZN F000, F001.

I<>@0,>4, B,D,<,>>@6 >" OP (OP=OP*B,D,<,>>"b)
7@<">*"

* L[B,D,<,>>"b]
* LFInnn

J<>@0",H F@*,D04<@, OP >" 2>"R,>4, B,D,<,>>@6. C,2J:\H"H >"N@*4HFb & D,(4FHD,
OP, & F:JR", B,D,B@:>,>4b - & OP 4 & B,D,<,>>ZN F000, F001. )@BJF8",HFb FFZ:8" >"
&F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ & OP:
*LIpq, *LYpq, *LVpq, *LPpq, *LFpqr, *LRHipq, *LQnn, *LTnn, *LHnn, *LMn, *LRP0nn
*LFInnn.

I<>@0,>4, B@$4H>@ 4>&,DH4D@&">>@(@ 2>"R,>4b B,D,<,>>@6 >" OP
(OP=OP*NB,D,<,>>"b)

7@<">*"

* NL[B,D,<,>>"b]
* NLFInnn

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), 4 B@:JR,>>Z< H"84< @$D"2@< D,2J:\H"H@< *&@4R>@ J<>@0",H F@*,D04<@, OP.
C,2J:\H"H >"N@*4HFb & D,(4FHD, OP, & F:JR", B,D,B@:>,>4b - & OP 4 & B,D,<,>>ZN
F000, F001. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@
2">@F4H\ & OP:
*NLIpq, *NLYpq, *NLVpq, *NLPpq, *NLFpqr, *NLRHipq, *NLQnn, *NLTnn, *NLHnn,
*NLMn, *NLRP0nn, *NLFInnn.

A@ @8@>R">44 J<>@0,>4b <@0>@ BD@&,D4H\ F:,*J`V46 L:"( @B,D"P44:
F0083=1, ,F:4 OP B,D,B@:>,>. +(@ 4>H,DBD,H"P4b: BD@42&,*,>4, >, &<,V",HFb & OP,
FH"DT4, $4HZ >"N@*bHFb B@ "*D,FJ F000, F001.

 /: *,:,>4,
E@*,D04<@, &FB@<@("H,:\>@(@ D,(4FHD" F001, F000 4 D,(4FHD" OP <@0>@ D"2*,:4H\
>" *">>Z, 4:4 >" B,D,<,>>Z,. 31-Z6, ..., 24-Z6 $4HZ *,:4<@(@ >"N@*bHFb & $"6H, F001,
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" 23-46, ..., 16-Z6 $4HZ - & $"6H, F000. % @B,D"P44 *,:,>4b 4 *,:4<@,, 4 *,:4H,:\ D"FF-
<"HD4&",HFb 8"8 B@:@04H,:\>@, R4F:@ $,2 2>"8". C,2J:\H"H @B,D"P44 ND">4HFb & *&JN
16-$4H>ZN D,(4FHD"N. % OP >"N@*4HFb R"FH>@,, " & B,D,<,>>ZN F000 4 F001 - @FH"H@8.
% $"6H, F001 >"N@*bHFb 15-Z6, ...8-Z6 $4HZ @FH"H8", " & $"6H, F000 - 7-@6, ...0-Z6 $4HZ
@FH"H8".
L AD4<,R">4,: B,D,* &ZB@:>,>4,< *,:,>46 &F,(*" F:,*J,H @$*J<Z&"H\, RH@ F@*,D-

04<@, B,D,<,>>ZN F000 4 F001 b&:b,HFb :4 R"FH\` *,:4<@(@, 4 ,F:4 >,H, H@
>,@$N@*4<@ J*":4H\ ,(@.

),:,>4, OP >" *,FbH4R>@, R4F:@ (OP=OP/*,FbH4R>@, R4F:@)
7@<">*"

/ nnnnn (nnnnn=0...65535)
BD,@$D"2J,H *,FbH4R>@, R4F:@ nnnnn & *&@4R>@, 2>"R,>4,, 4 D"2*,:b,H 4< F@*,D04<@,
&FB@<@("H,:\>@(@ D,(4FHD" F001, F000 4 OP. Q"FH>@, >"N@*4HFb & D,(4FHD, OP, " @FH"-
H@8 - & B,D,<,>>ZN F000 4 F001.

),:,>4, OP >" T,FH>"*P"H,D4R>@, R4F:@ (OP=OP/T,FH>"*P"H,D4R>@, R4F:@)
7@<">*"

/ .nnnn (.nnnn=0000h...FFFFh)
D"2*,:b,H F@*,D04<@, &FB@<@("H,:\>@(@ D,(4FHD" F001, F000 4 OP >" T,FH>"*P"H,-
D4R>@, R4F:@ .nnnn. Q"FH>@, >"N@*4HFb & D,(4FHD, OP, " @FH"H@8 - & B,D,<,>>ZN F000
4 F001.

),:,>4, OP >" 2>"R,>4, B,D,<,>>@6 (OP=OP/B,D,<,>>@6)
7@<">*"

/ L[B,D,<,>>"b]
/ LFInnn

D"2*,:b,H F@*,D04<@, &FB@<@("H,:\>@(@ D,(4FHD" F001, F000 4 OP >" 2>"R,>4, B,D,-
<,>>@6. Q"FH>@, >"N@*4HFb & D,(4FHD, OP, " @FH"H@8 - & B,D,<,>>ZN F000 4 F001. )@-
BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ & OP:
/LIpq, /LYpq, /LVpq, /LPpq, /LFpqr, /LRHipq, /LQnn, /LTnn, /LHnn, /LMn, /LRP0nn, /LFInnn.

),:,>4, OP >" B@$4H>@ 4>&,DH4D@&">>@, 2>"R,>4, B,D,<,>>@6 (OP=OP/N B,D,-
<,>>"b)

7@<">*"

/ NL[B,D,<,>>"b]
/ NLFInnn

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), " B@H@< B@:JR,>>Z< H"84< @$D"2@< D,2J:\H"H@< *&@4R>@ D"2*,:b,H F@*,D04-
<@, &FB@<@("H,:\>@(@ D,(4FHD" F001, F000 4 OP. Q"FH>@, >"N@*4HFb & D,(4FHD, OP, "
@FH"H@8 - & B,D,<,>>ZN F000 4 F001. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,,
2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ & OP:
/NLIpq, /NLYpq, /NLVpq, /NLPpq, /NLFpqr, /NLRHipq, /NLQnn, /NLTnn, /NLHnn, /NLMn,
/NLRP0nn, /NLFInnn.

A@ @8@>R">44 *,:,>4b <@0>@ BD@&,D4H\ F:,*J`V46 L:"( @B,D"P44:
F0080=1, ,F:4 @B,D"P4b F4>H"8F4R,F84 >,BD"&4:\>", H@ ,FH\ BD@42@T:" B@BZH8" *,-
:,>4b >" >J:\.

 <<nn: F*&4(F@*,D04<@(@ D,(4FHD" OP >":,&@ 
7@<">*"

<<nn (0< nn <15)
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F*&4(",H F@*,D04<@(@ D,(4FHD" OP >":,&@ >" nn $4H, BD4R,< H"8, RH@ & OP FBD"&" &&@-
*bHFb >J:4. ?B,D"P4b ^8&4&":,>H>" J<>@0,>4` >" 2nn.

 >>nn: F*&4( F@*,D04<@(@ D,(4FHD" OP >"BD"&@ 
7@<">*"

>>nn (0< nn <15)
F*&4(",H F@*,D04<@(@ D,(4FHD" OP >"BD"&@ >" nn $4H, BD4R,< H"8, RH@ & OP F:,&" &&@-
*bHFb >J:4. ?B,D"P4b ^8&4&":,>H>" *,:,>4` >" 2nn.

 BIN: BD,@$D"2@&">4, F@*,D04<@(@ D,(4FHD" OP 42 *&@4R>@-*,FbH4R>@6 L@D<Z &
*&@4R>J`

="4$@:\T,, 2>"R,>4, & D,(4FHD, OP & *&@4R>@-*,FbH4R>@6 L@D<, >, <@0,H BD,&Z-
T"H\ 9999. +F:4 HD,$J,HFb BD,@$D"2@&"H\ @HD4P"H,:\>@, *&@4R>@-*,FbH4R>@, 2>"R,-
>4, & *&@4R>J` L@D<J, H@ B,D,* &Z*"R,6 8@<">*Z BIN >,@$N@*4<@ B,D,&,FH4 L:"(
F0087 & 1. G@ ,FH\ *:b BD,@$D"2@&">4b 4<,,H <,FH@ 4>H,DBD,H"P4b

F0047 = 1 (OP<0)
A@ @8@>R">44 *&@4R>@(@ BD,@$D"2@&">4b <@0>@ BD@&,D4H\ F:,*J`V4, L:"(4
@B,D"P44:

F0082=1, ,F:4 @$>"DJ0,>" B@BZH8" BD,@$D"2@&">4b >,*,FbH4R>@(@ R4F" & *&@4R>@,
F0046=1, ,F:4 OP=0 (D,2J:\H"H @B,D"P44 D"&,> >J:`)
F0047=1, ,F:4 OP<0 (D,2J:\H"H @B,D"P44 @HD4P"H,:,>, 15-Z6 $4H OP D"&,> 1)

 BCD: BD,@$D"2@&">4, F@*,D04<@(@ D,(4FHD" OP 42 *&@4R>@6 L@D<Z & *&@4R@- *,-
FbH4R>J`

)&@4R>@, F@*,D04<@, D,(4FHD" OP BD,@$D"2J,HFb & *&@4R>@-*,FbH4R>J` L@D<J. )4"-
B"2@> D,2J:\H"H", H@ ,FH\ *4"B"2@> F@*,D04<@(@ OP: -9999 < OP < 9999. 1>"8 B@:JR,>-
>@(@ *&@4R>@-*,FbH4R>@(@ R4F:" <@0,H $ZH\ @BD,*,:,> B@ L:"(J @B,D"P44 F0047.
A@F:, BD,@$D"2@&">4b >,@$N@*4<@ BD@&,D4H\ F@FH@b>4, L:"(@& @B,D"P44.

A@ @8@>R">44 BD,@$D"2@&">4b & *&@4R>@-*,FbH4R>J` L@D<J <@0>@ BD@&,D4H\
F:,*J`V4, L:"(4 @B,D"P44:

F0046=1, ,F:4 OP=0 (D,2J:\H"H @B,D"P44 D"&,B >J:`)
F0047=1, ,F:4 B@:JR,>>@, & OP *&@4R>@-*,FbH4R>@, R4F:@ @HD4P"H,:\>@
F0053=1, B,D,B@:>,>4,, H@ ,FH\ *&@4R>@, F@*,D04<@, OP: OP<-9999, 4:4 OP>9999.

 [...]: BD4<,>,>4, F8@$@8 *:b &ZB@:>b,<ZN & D,(4FHD, OP "D4L<,H4R,F84N @B,D"-
P46

32 "D4L<,H4R,F84N @B,D"P46, &ZB@:>b,<ZN & D,(4FHD, OP <@0>@ FL@D<4D@&"H\
BD@42&@:\>J` P,B@R8J, >"BD4<,D 8"8:

LF020 + LF022 * LF024
SF026

A@Db*@8 &ZB@:>,>4b @B,D"P46 JFH">"&:4&",HFb B@ BD"&4:J F:,&" >"BD"&@. % &ZT,-
BD4&,*,>>@< BD4<,D, F>"R":" 2">@FbHFb $"6HZ F020, F021 & OP, F8:"*Z&"`HFb F $"6-
H"<4 F022, F023, " B@H@< B@:JR,>>Z6 H"84< @$D"2@< & OP D,2J:\H"H J<>@0",HFb >"
F@*,D04<@, $"6H@& F024, F025. 1"H,<, B,D,<,>>@6 F026, F027 BD4F&"4&",HFb F@*,D04-
<@, OP, D"FFR4H">>@, J8"2">>Z< FB@F@$@<. +F:4 &ZT,BD4&,*,>>Z6 B@b*@8 &ZB@:>,-
>4b >, b&:b,HFb B@*N@*bV4<, H@ F:,*J,H BD4<,>bH\ F8@$84.
):b "D4L<,H4R,F84N @B,D"P46 <@0>@ 4FB@:\2@&"H\ F8@$84 *@ 8 &:@0,>>ZN JD@&>,6.
1>"R,>4, OP D"FFR4HZ&",HFb BJH,< D"F8DZH4b F8@$@8 B@ BD"&4:J 42>JHD4 >"DJ0J:

[[LF020 + LF022] * LF024]
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SYF026
% &ZT,BD4&,*,>>@6 8@<">*>@6 FHD@8, F>"R":" &ZB@:>b,HFb F:@0,>4,, B@H@< B@:J-
R,>>"b FJ<<" J<>@0",HFb >" F@*,D04<@, $"6H@& F024, F025. A@:JR,>>Z6 H"84< @$D"-
2@< D,2J:\H"H 2"B@<4>",HFb B@ $"6H"< F026, F027.

AD4<,R">4,:& P,B@R8J "D4L<,H4R,F84N @B,D"P46 <@0,H &N@*4H\ 4 :@(4R,F8"b @B,-
D"P4b.

4.9 9@(4R,F84, @B,D"P44 >"* D,(4FHD@< OP

 A: :@(4R,F8@, 3 >"* D,(4FHD@< OP
="* F@*,D04<Z< D,(4FHD" OP 4 *">>Z<4, 4 H"80, B,D,<,>>Z<4 <@0>@ &ZB@:>4H\
@B,D"P4` 3:

9@(4R,F8@, 3 >"* *,FbH4R>Z< R4F:@< 4 OP (OP=OP A *,FbH4R>@, R4F:@)
7@<">*"

A nnnnn (nnnnn=0...65535)
BD,@$D"2J,H *,FbH4R>@, R4F:@ nnnnn & *&@4R>@, 2>"R,>4,, 4 F ,(@ 4FB@:\2@&">4,< &Z-
B@:>b,H :@(4R,F8@, 3 >"* F@*,D04<Z< OP. ?B,D"P4b 3 @FJV,FH&:b,HFb B@$4H>@:
0-@6 $4H OP F@R,H",HFb F 0-Z< $4H@< *">>ZN, 4 H. *. C,2J:\H"H >"N@*4HFb & D,(4FHD,
OP.

9@(4R,F8@, 3 >"* T,FH>"*P"H,D4R>Z< R4F:@< 4 OP (OP=OP A T,FH>"*P"H,-
D4R>@, R4F:@)

7@<">*"

A .nnnn (.nnnn=0000h...FFFFh)
&ZB@:>b,H :@(4R,F8@, 3 >"* T,FH>"*P"H,D4R>Z< R4F:@< .nnnn 4 F@*,D04<Z< OP.
?B,D"P4b 3 @FJV,FH&:b,HFb B@$4H>@: 0-@6 $4H OP F@R,H",HFb F 0-Z< $4H@< *">>ZN,
4 H. *. C,2J:\H"H >"N@*4HFb & D,(4FHD, OP.

9@(4R,F8@, 3 >"* 2>"R,>4,< B,D,<,>>@6 4 OP (OP=OP A B,D,<,>>"b)
7@<">*"

A L[B,D,<,>>"b], 4:4
A LFInnn

&ZB@:>b,H *&@4R>@, :@(4R,F8@, 3 >"* 2>"R,>4,< B,D,<,>>@6 4 F@*,D04<Z< OP.
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 3 P4LDZ (B@F:, "*D,F" F - 4 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@$4H>@, 4 >"* 0-Z< $4H@< D,(4FHD" OP 4 2"*">>@6
$4H@&@6 B,D,<,>>@6 &ZB@:>b,HFb @B,D"P4b 3.
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 2 P4LDZ (B@F:, "*D,F" F - 3 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@F:@&>@. AD4 ^H@< @B,D"P4b 3 @FJV,FH&:b,HFb B@-
$4H>@, 0-@6 $4H OP F@R,H",HFb F 0-Z< $4H@< B,D,<,>>@6, 4 H. *. C,2J:\H"H >"N@*4HFb
& D,(4FHD, OP. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0-
>@ 2">@F4H\ & OP:
ALIpq(r), ALYpq(r), ALVpq(r), ALPpq(r), ALFpqr(i), ALRHipq, ALQnn, ALTnn, ALHnn,
ALMn, ALRP0nn, ALFInnn.

9@(4R,F8@, 3 >"* B@$4H>@ 4>&,DH4D@&">>Z< 2>"R,>4,< 4 OP (OP=OP A NB,D,-
<,>>"b)

7@<">*"

A NL[B,D,<,>>"b]
A NLFInnn
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B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), 4 >"* B@:JR,>>Z< H"84< @$D"2@< D,2J:\H"H@< 4 F@*,D04<Z< OP &ZB@:>b,H :@-
(4R,F8@, 3 &ZT,J8"2">>Z< FB@F@$@<. C,2J:\H"H >"N@*4HFb & D,(4FHD, OP. )@BJF8",H-
Fb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ & OP:
ANLIpq(r), ANLYpq(r), ANLVpq(r), ANLPpq(r), ANLFpqr(i), ANLRHipq, ANLQnn, ANLTnn,
ANLHnn, ANLMn, ANLRP0nn, ANLFInnn.

 A: :@(4R,F8@, 3 >"* B,D,<,>>@6
9@(4R,R8@, 3 >"* B,D,<,>>@6 4 2>"R,>4,< OP (B,D,<,>>"b=B,D,<,>>"b A OP)

7@<">*"

A S[B,D,<,>>"b], 4:4
A SFInnn

&ZB@:>b,H :@(4R,F8@, 3 >"* B,D,<,>>@6 4 2>"R,>4,< OP. 
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 3 P4LDZ (B@F:, "*D,F" F - 4 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@$4H>@, 4 >"* 0-Z< $4H@< D,(4FHD" OP 4 2"*">>@6
$4H@&@6 B,D,<,>>@6 &ZB@:>b,HFb @B,D"P4b 3. +F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4-
FZ&",HFb 2 P4LDZ (B@F:, "*D,F" F - 3 P4LDZ), H@ >" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@-
F:@&>@. AD4 ^H@< @B,D"P4b 3 @FJV,FH&:b,HFb B@$4H>@, 0-@6 $4H OP F@R,H",HFb F 0-Z<
$4H@< B,D,<,>>@6, 4 H. *. C,2J:\H"H >"N@*4HFb & B,D,<,>>@6. )@BJF8",HFb FFZ:8" >"
&F, H"84, B,D,<,>>Z,, & 8@H@DZ, <@0>@ 2"B4F"H\ 8@<">*@6 S:
ASYpq, ASOpq, ASFpqr, ASRHipq, ASQnn, ASTnn, ASHnn, ASMn, ASFInnn.

9@(4R,F8@, 3 >"* B@$4H>@ 4>&,DH4D@&">>Z< 2>"R,>4,< B,D,<,>>@6 4 2>"R,-
>4,< (B,D,<,>>"b=NB,D,<,>>"b A OP)

7@<">*"

A NS[B,D,<,>>"b]
A NSFInnn

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), 4 >"* B@:JR,>>Z< H"84< @$D"2@< D,2J:\H"H@< 4 F@*,D04<Z< OP &ZB@:>b,H :@-
(4R,F8@, 3 &ZT,J8"2">>Z< FB@F@$@<. C,2J:\H"H >"N@*4HFb & B,D,<,>>@6. )@BJF8",H-
Fb FFZ:8" >" &F, H"84, B,D,<,>>Z,, & 8@H@DZ, <@0>@ 2"B4F"H\ 8@<">*@6 S: 
ANSYpq, ANSOpq, ANSFpqr, ANSRHipq, ANSQnn, ANSTnn, ANSHnn, ANSMn, ANSFInnn.

 O: :@(4R,F8@, 393 >"* D,(4FHD@< OP
="* F@*,D04<Z< D,(4FHD" OP 4 *">>Z<4, 4 H"80, B,D,<,>>Z<4 <@0>@ &ZB@:>bH\
@B,D"P4` 393:

9@(4R,F8@, 393 >"* *,FbH4R>Z< R4F:@< 4 OP (OP=OP O *,FbH4R>@, R4F:@)
7@<">*"

O nnnnn (nnnnn=0...65535)
BD,@$D"2J,H *,FbH4R>@, R4F:@ nnnnn & *&@4R>@, 2>"R,>4,, 4 F ,(@ 4FB@:\2@&">4,< &Z-
B@:>b,H :@(4R,F8@, 393 >"* F@*,D04<Z< OP. ?B,D"P4b 393 @FJV,FH&:b,HFb B@-
$4H>@: 0-@6 $4H OP F@R,H",HFb F 0-Z< $4H@< *">>ZN, 4 H. *. C,2J:\H"H >"N@*4HFb & D,-
(4FHD, OP.
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9@(4R,F8@, 393 >"* T,FH>"*P"H,D4R>Z< R4F:@< 4 OP (OP=OP O T,FH>"*P"-
H,D4R>@, R4F:@)

7@<">*"

O .nnnn (.nnnn=0000h...FFFFh)
&ZB@:>b,H :@(4R,F8@, 393 >"* T,FH>"*P"H,D4R>Z< R4F:@< .nnnn 4 F@*,D04<Z< OP.
?B,D"P4b 393 @FJV,FH&:b,HFb B@$4H>@: 0-@6 $4H OP F@R,H",HFb F 0-Z< $4H@< *">-
>ZN, 4 H. *. C,2J:\H"H >"N@*4HFb & D,(4FHD, OP.

9@(4R,F8@, 393 >"* 2>"R,>4,< B,D,<,>>@6 4 OP (OP=OP O B,D,<,>>"b)
7@<">*"

O L[B,D,<,>>"b], 4:4
O LFInnn

&ZB@:>b,H *&@4R>@, :@(4R,F8@, 393 >"* 2>"R,>4,< B,D,<,>>@6 4 F@*,D04<Z< OP.
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 3 P4LDZ (B@F:, "*D,F" F - 4 P4LD"), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@$4H>@, 4 @B,D"P4b 393 &ZB@:>b,HFb >"* 0-Z<
$4H@< D,(4FHD" OP 4 2"*">>@6 $4H@&@6 B,D,<,>>@6.
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 2 P4LDZ (B@F:, "*D,F" F - 3 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@F:@&>@. AD4 ^H@< @B,D"P4b 393 @FJV,FH&:b,HFb
B@$4H>@: 0-@6 $4H OP F@R,H",HFb F 0-Z< $4H@< B,D,<,>>@6. 4 H. *. C,2J:\H"H >"N@*4H-
Fb & D,(4FHD, OP. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN
<@0>@ 2">@F4H\ & OP:
OLIpq(r), OLYpq(r), OLVpq(r), OLPpq(r), OLFpqr(i), OLRHipq, OLQnn, OLTnn, OLHnn,
OLMn, OLRP0nn, OLFInnn.

9@(4R,F8@, 393 >"* B@$4H>@ 4>&,DH4D@&">>Z< 2>"R,>4,< 4 OP (OP=OP O
NB,D,<,>>"b)

7@<">*"

O NL[B,D,<,>>"b]
O NLFInnn

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), 4 >"* B@:JR,>>Z< H"84< @$D"2@< D,2J:\H"H@< 4 F@*,D04<Z< OP &ZB@:>b,H :@-
(4R,F8@, 393 &ZT,J8"2">>Z< FB@F@$@<. C,2J:\H"H >"N@*4HFb & D,(4FHD, OP. )@BJF-
8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ & OP:
ONLIpq(r), ONLYpq(r), ONLVpq(r), ONLPpq(r), ONLFpqr(i), ONLRHipq, ONLQnn, ONLTnn,
ONLHnn, ONLMnn, ONLRP00n, ONLFInnn.
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 O: :@(4R,F8@, 393 >"* B,D,<,>>@6
9@(4R,R8@, 393 >"* B,D,<,>>@6 4 2>"R,>4,< OP (B,D,<,>>"b=B,D,<,>>"b
O OP)

7@<">*"

O S[B,D,<,>>"b], 4:4
O SFInnn

&ZB@:>b,H :@(4R,F8@, 393 >"* B,D,<,>>@6 4 2>"R,>4,< OP. 
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 3 P4LDZ (B@F:, "*D,F" F - 4 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@$4H>@, 4 >"* 0-Z< $4H@< D,(4FHD" OP 4 2"*">>@6
$4H@&@6 B,D,<,>>@6 &ZB@:>b,HFb @B,D"P4b 393.
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 2 P4LDZ (B@F:, "*D,F" F - 3 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@F:@&>@. AD4 ^H@< @B,D"P4b 393 @FJV,FH&:b,HFb
B@$4H>@, 0-@6 $4H OP F@R,H",HFb F 0-Z< $4H@< B,D,<,>>@6. 4 H. *. C,2J:\H"H >"N@*4H-
Fb & B,D,<,>>@6. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, & 8@H@DZ, <@0>@ 2"-
B4F"H\ 8@<">*@6 S:
OSYpq, OSOpq, OSFpqr, OSRHipq, OSQnn, OSTnn, OSHnn, OSMn, OSFInnn.

9@(4R,F8@, 393 >"* B@$4H>@ 4>&,DH4D@&">>Z4 2>"R,>4,< B,D,<,>>@6 4
2>"R,>4,< OP (B,D,<,>>"b=NB,D,<,>>"b O OP)

7@<">*"

O NS[B,D,<,>>"b]
O NSFInnn

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), 4 >"* B@:JR,>>Z< H"84< @$D"2@< D,2J:\H"H@< 4 F@*,D04<Z< OP &ZB@:>b,H :@-
(4R,F8@, 393 &ZT,J8"2">>Z< FB@F@$@<. C,2J:\H"H >"N@*4HFb & B,D,<,>>@6.
)@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, & 8@H@DZ, <@0>@ 2"B4F"H\ 8@<">*@6
S:
ONSYpq, ONSOpq, ONSFpqr, ONSRHipq, ONSQnn, ONSTnn, ONSHnn, ONSMn, ONSFInnn.

 X: 3E79_Q!_U++ 393 >"* D,(4FHD@< OP
="* F@*,D04<Z< D,(4FHD" OP 4 *">>Z<4, 4 H"80, B,D,<,>>Z<4 <@0>@ &ZB@:>bH\
@B,D"P4` 3E79_Q!_U++ 393:

3E79_Q!_U++ 393 >"* *,FbH4R>Z< R4F:@< 4 OP (OP=OP X *,FbH4R>@,
R4F:@)

7@<">*"

X nnnnn (nnnnn=0...65535)
BD,@$D"2J,H *,FbH4R>@, R4F:@ nnnnn & *&@4R>@, 2>"R,>4,, 4 F ,(@ 4FB@:\2@&">4,< &Z-
B@:>b,H 3E79_Q!_U++ 393 >"* F@*,D04<Z< OP. ?B,D"P4b 3E79_Q!_U++
393 @FJV,FH&:b,HFb B@$4H>@: 0-@6 $4H OP F@R,H",HFb F 0-Z< $4H@< *">>ZN, 4 H. *.
C,2J:\H"H >"N@*4HFb & D,(4FHD, OP.

3E79_Q!_U++ 393 >"* T,FH>"*P"H,D4R>Z< R4F:@< 4 OP (OP=OP X
T,FH>"*P"H,D4R>@, R4F:@)

7@<">*"

X .nnnn (.nnnn=0000h...FFFFh)
&ZB@:>b,H 3E79_Q!_U++ 393 >"* T,FH>"*P"H,D4R>Z< R4F:@< .nnnn 4 F@*,D-
04<Z< OP. ?B,D"P4b 3E79_Q!_U++ 393 @FJV,FH&:b,HFb B@$4H>@: 0-@6 $4H OP
F@R,H",HFb F 0-Z< $4H@< *">>ZN, 4 H. *. C,2J:\H"H >"N@*4HFb & D,(4FHD, OP.
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3E79_Q!_U++ 393 >"* 2>"R,>4,< B,D,<,>>@6 4 OP (OP=OP X B,D,<,>-
>"b) (OP=OP X B,D,<,>>"b)

7@<">*"

X L[B,D,<,>>"b], 4:4
X LFInnn

&ZB@:>b,H *&@4R>@, 3E79_Q!_U++ 393 >"* 2>"R,>4,< B,D,<,>>@6 4 F@*,D04-
<Z< OP.
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 3 P4LDZ (B@F:, "*D,F" F - 4 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@$4H>@, 4 >"* 0-Z< $4H@< D,(4FHD" OP 4 2"*">>@6
$4H@&@6 B,D,<,>>@6 &ZB@:>b,HFb @B,D"P4b 3E79_Q!_U++ 393.
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 2 P4LDZ (B@F:, "*D,F" F - 3 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@F:@&>@. AD4 ^H@< @B,D"P4b 3E79_Q!_U++
393 @FJV,FH&:b,HFb B@$4H>@: 0-@6 $4H OP F@R,H",HFb F 0-Z< $4H@< B,D,<,>>@6. 4
H. *. C,2J:\H"H >"N@*4HFb & D,(4FHD, OP. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,,
2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ & OP:
XLIpq(r), XLYpq(r), XLVpq(r), XLPpq(r), XLFpqr(i), XLRHipq, XLQnn, XLTnn, XLHnn,
XLMn, XLRP0nn, XLFInnn.

3E79_Q!_U++ 393 >"* B@$4H>@ 4>&,DH4D@&">>Z< 2>"R,>4,< 4 OP
(OP=OP X NB,D,<,>>"b)

7@<">*"

X NL[B,D,<,>>"b]
X NLFInnn

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), 4 >"* B@:JR,>>Z< H"84< @$D"2@< D,2J:\H"H@< 4 F@*,D04<Z< OP &ZB@:>b,H
3E79_Q!_U++ 393 &ZT,J8"2">>Z< FB@F@$@<. C,2J:\H"H >"N@*4HFb & D,(4FHD,
OP. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\
& OP:
XNLIpq(r), XNLYpq(r), XNLVpq(r), XNLPpq(r), XNLFpqr(i), XNLRHipq, XNLQnn, XNLTnn,
XNLHnn, XNLMn, XNLRP0nn, XNLFInnn.

 X: 3E79_Q!_U++ 393 >"* B,D,<,>>@6
3E79_Q!_U++ 393 >"* B,D,<,>>@6 4 2>"R,>4,< OP (B,D,<,>>"b=B,D,-
<,>>"b X OP)

7@<">*"

X S[B,D,<,>>"b], 4:4
X SFInnn

&ZB@:>b,H 3E79_Q!_U++ 393 >"* B,D,<,>>@6 4 2>"R,>4,< OP. 
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 3 P4LDZ (B@F:, "*D,F" F - 4 P4LDZ), H@
>" B,D,<,>>J` <@0>@ FFZ:"H\Fb B@$4H>@, 4 >"* 0-Z< $4H@< D,(4FHD" OP 4 2"*">>@6
$4H@&@6 B,D,<,>>@6 &ZB@:>b,HFb @B,D"P4b 3E79_Q!_U++ 393.
+F:4 B@F:, "*D,F" B,D,<,>>@6 2"B4FZ&",HFb 2 R4F:" (B@F:, "*D,F" F - 3 R4F:"), H@ >"
B,D,<,>>J` <@0>@ FFZ:"H\Fb B@F:@&>@. AD4 ^H@< @B,D"P4b 3E79_Q!_U++
393 @FJV,FH&:b,HFb B@$4H>@, 0-@6 $4H OP F@R,H",HFb F 0-Z< $4H@< B,D,<,>>@6. 4
H. *. C,2J:\H"H >"N@*4HFb & B,D,<,>>@6. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,,
& 8@H@DZ, <@0>@ 2"B4F"H\ 8@<">*@6 S:
XSYpq, XSOpq, XSFpqr, XSRHipq, XSQnn, XSTnn, XSHnn, XSMn, XSFInnn.
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3E79_Q!_U++ 393 >"* B@$4H>@ 4>&,DH4D@&">>Z4 2>"R,>4,< B,D,<,>-
>@6 4 2>"R,>4,< (B,D,<,>>"b=NB,D,<,>>"b X OP)

7@<">*"

X NS[B,D,<,>>"b]
X NSFInnn

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), 4 >"* B@:JR,>>Z< H"84< @$D"2@< D,2J:\H"H@< 4 F@*,D04<Z< OP &ZB@:>b,H :@-
(4R,F8@, 3E79_Q!_U++ 393 &ZT,J8"2">>Z< FB@F@$@<. C,2J:\H"H >"N@*4HFb
& B,D,<,>>@6. )@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, & 8@H@DZ, <@0>@ 2"B4-
F"H\ 8@<">*@6 S:
XNSYpq, XNSOpq, XNSFpqr, XNSRHipq, XNSQnn, XNSTnn, XNSHnn, XNSMn, XNSFInnn.

 [...]: BD4<,>,>4, F8@$@8 *:b &ZB@:>b,<ZN & D,(4FHD, OP :@(4R,F84N @B,D"P46
32 :@(4R,F84N @B,D"P46, &ZB@:>b,<ZN & D,(4FHD, OP <@0>@ FL@D<4D@&"H\ BD@42-
&@:\>J` P,B@R8J, >"BD4<,D 8"8:

LI000 A LY022 O LF0012
SY001

A@Db*@8 &ZB@:>,>4b @B,D"P46 JFH">"&:4&",HFb B@ BD"&4:J F:,&" >"BD"&@. % &ZT,-
BD4&,*,>>@< BD4<,D, F@*,D04<@, OP $J*,H D"&>Z< 1, 8@(*" 4 2>"R,>4, &N@*" I000,
4 2>"R,>4, &ZN@*" Y022 D"&>Z 1, 4:4 0, 8@(*" 2>"R,>4, F0012 D"&>@ 1. %ZN@* Y001
B@H@< BD4>4<",H D"FFR4H">>@, H"84< @$D"2@< 2>"R,>4, F@*,D04<@(@ OP. +F:4 &Z-
T,BD4&,*,>>Z6 B@b*@8 &ZB@:>,>4b >, b&:b,HFb B@*N@*bV4<, H@ F:,*J,H BD4<,>bH\
F8@$84.
):b "D4L<,H4R,F84N @B,D"P46 <@0>@ 4FB@:\2@&"H\ F8@$84 *@ 8 &:@0,>>ZN JD@&>,6.
1>"R,>4, OP D"FFR4HZ&",HFb BJH,< D"F8DZH4b F8@$@8 B@ BD"&4:J 42>JHD4 >"DJ0J:

[LI000 A [LY022 O LF0012]]
SY001

% &ZT,BD4&,*,>>@6 8@<">*>@6 FHD@8, F>"R":" &ZB@:>b,HFb &>JHD,>>,, @H>@T,>4,
393, B@H@< *&" D,2J:\H"H" F@R,H"`HFb @H>@T,>4,< 3, 4 B@:JR,>>Z6 H"84< @$D"2@<
D,2J:\H"H $J*,H BD4F&@,> &ZN@*J Y001.
%ZT,F8"2">>@, H"80, b&:b,HFb *,6FH&4H,:\>Z< *:b B@F:@&>ZN :@(4R,F84N @B,D"-
P46 >"* D,(4FHD@< OP. 

AD4<,R">4,:& P,B@R8J :@(4R,F84N @B,D"P46 <@0,H &N@*4H\ 4 "D4L<,H4R,F8"b @B,-
D"P4b.

4.10 AD@&,D8" JF:@&46 B@ D,(4FHDJ OP

 <: F@*,D04<@, OP <,>\T,, R,< ...
AD@&,Db,HFb, RH@ F@*,D04<@, D,(4FHD" OP <,>\T, :4 2>"R,>4b *">>ZN 4:4 B,D,<,>-
>@6. AD4 BD@&,D8, JF:@&46 4 F@*,D04<@, D,(4FHD" OP, 4 *">>Z, D"FF<"HD4&"`HFb
8"8 R4F:@ $,2 2>"8", H@ ,FH\ JF:@&4, .0 < .FFFF FR4H",HFb 4FH4>>Z<.

),FbH4R>@, R4F:@ (OP < *,FbH4R>@, R4F:@)
7@<">*"

< nnnnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
< nnnnn [&,H&\ 4FH4>Z] Z

(nnnnn=0...65535)
BD,@$D"2J,H *,FbH4R>@, R4F:@ nnnnn & *&@4R>@, 2>"R,>4,, 4 BD@&,Db,H, RH@ F@*,D04-
<@, OP <,>\T, :4 ^H@(@ R4F:".
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S,FH>"*P"H,D4R>@, R4F:@ (OP < T,FH>"*P"H,D4R>@, R4F:@)
7@<">*"

< .nnnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
< .nnnn [&,H&\ 4FH4>Z] Z

(.nnnn=.0000 ... .FFFF)
BD@&,Db,H, RH@ F@*,D04<@, OP <,>\T, :4 R4F:" .nnnn.

1>"R,>4, B,D,<,>>@6 (OP < B,D,<,>>@6)
7@<">*"

< L[B,D,<,>>"b] [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
< LFInnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
< L[B,D,<,>>"b] [&,H&\ 4FH4>Z] Z 
< LFInnn [&,H&\ 4FH4>Z] Z

BD@&,Db,H, RH@ F@*,D04<@, OP <,>\T, :4 2>"R,>4b 2"*">>@6 B,D,<,>>@6. )@BJF8",H-
Fb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ & OP:
LIpq, LYpq, LVpq, LPpq, LFpqr, LRHipq, LQnn, LTnn, LHnn, LMn, LRP0nn, LFInnn.

A@$4H>@ 4>&,DH4D@&">>@, 2>"R,>4, B,D,<,>>@6 (OP < NB,D,<,>>"b)
7@<">*"

< NL[B,D,<,>>"b] [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
< NLFInnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
< NL[B,D,<,>>"b] [&,H&\ 4FH4>Z] Z
< NLFInnn [&,H&\ 4FH4>Z] Z

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), 4 B@H@< FD"&>4&",H B@:JR,>>Z6 H"84< @$D"2@< D,2J:\H"H F F@*,D04<Z< OP.
)@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ &
OP:
NLIpq, NLYpq, NLVpq, NLPpq, NLFpqr, NLRHipq, NLQnn, NLTnn, NLHnn, NLMn,
NLRP0nn, NLFInnn.

 >: F@*,D04<@, OP $@:\T,, R,< ...
AD@&,Db,HFb, RH@ F@*,D04<@, D,(4FHD" OP $@:\T, :4 2>"R,>4b *">>ZN 4:4 B,D,<,>-
>@6. AD4 BD@&,D8, JF:@&46 4 F@*,D04<@, D,(4FHD" OP, 4 *">>Z, D"FF<"HD4&"`HFb
8"8 R4F:@ $,2 2>"8", H@ ,FH\ JF:@&4, .0 > .FFFF FR4H",HFb 4FH4>>Z<.

),FbH4R>@, R4F:@ (OP > *,FbH4R>@, R4F:@)
7@<">*"

> nnnnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
> nnnnn [&,H&\ 4FH4>Z] Z

(nnnnn=0...65535)
BD,@$D"2J,H *,FbH4R>@, R4F:@ nnnnn & *&@4R>@, 2>"R,>4,, 4 BD@&,Db,H, RH@ F@*,D04-
<@, OP $@:\T, :4 ^H@(@ R4F:".

S,FH>"*P"H,D4R>@, R4F:@ (OP > T,FH>"*P"H,D4R>@, R4F:@)
7@<">*"

> .nnnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
> .nnnn [&,H&\ 4FH4>Z] Z

(.nnnn=.0000 ... .FFFF)
BD@&,Db,H, RH@ F@*,D04<@, OP <,>\T, :4 R4F:" .nnnn.

1>"R,>4, B,D,<,>>@6 (OP > B,D,<,>>@6)
7@<">*"

> L[B,D,<,>>"b] [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
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> LFInnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
> L[B,D,<,>>"b] [&,H&\ 4FH4>Z] Z 
> LFInnn [&,H&\ 4FH4>Z] Z

BD@&,Db,H, RH@ F@*,D04<@, OP $@:\T, :4 2>"R,>4b 2"*">>@6 B,D,<,>>@6. )@BJF8",H-
Fb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ & OP:
LIpq, LYpq, LVpq, LPpq, LFpqr, LRHipq, LQnn, LTnn, LHnn, LMn, LRP0nn, LFInnn.

A@$4H>@ 4>&,DH4D@&">>@, 2>"R,>4, B,D,<,>>@6 (OP > NB,D,<,>>"b)
7@<">*"

> NL[B,D,<,>>"b] [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
> NLFInnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
> NL[B,D,<,>>"b] [&,H&\ 4FH4>Z] Z
> NLFInnn [&,H&\ 4FH4>Z] Z

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), 4 B@H@< FD"&>4&",H B@:JR,>>Z6 H"84< @$D"2@< D,2J:\H"H F F@*,D04<Z< OP.
)@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ &
OP:
NLIpq, NLYpq, NLVpq, NLPpq, NLFpqr, NLRHipq, NLQnn, NLTnn, NLHnn, NLMn,
NLRP0nn, NLFInnn.

 =: F@*,D04<@, OP D"&>@ ...
AD@&,Db,HFb, RH@ F@*,D04<@, D,(4FHD" OP D"&>@ :4 2>"R,>4` *">>ZN 4:4 B,D,<,>-
>@6. 

),FbH4R>@<J R4F:J (OP = *,FbH4R>@, R4F:@)
7@<">*"

= nnnnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
= nnnnn [&,H&\ 4FH4>Z] Z

(nnnnn=0...65535)
BD,@$D"2J,H *,FbH4R>@, R4F:@ nnnnn & *&@4R>@, 2>"R,>4,, 4 BD@&,Db,H, RH@ F@*,D04-
<@, OP D"&>@ :4 ^H@<J R4F:J.

S,FH>"*P"H,D4R>@<J R4F:J (OP = T,FH>"*P"H,D4R>@, R4F:@)
7@<">*"

= .nnnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
= .nnnn [&,H&\ 4FH4>Z] Z

(.nnnn=.0000 ... .FFFF)
BD@&,Db,H, RH@ F@*,D04<@, OP D"&>@ :4 R4F:J .nnnn.

1>"R,>4` B,D,<,>>@6 (OP = B,D,<,>>@6)
7@<">*"

= L[B,D,<,>>"b] [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
= LFInnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
= L[B,D,<,>>"b] [&,H&\ 4FH4>Z] Z 
= LFInnn [&,H&\ 4FH4>Z] Z

BD@&,Db,H, RH@ F@*,D04<@, OP D"&>@ :4 2>"R,>4` 2"*">>@6 B,D,<,>>@6. )@BJF8",HFb
FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ & OP:
LIpq, LYpq, LVpq, LPpq, LFpqr, LRHipq, LQnn, LTnn, LHnn, LMn, LRP0nn, LFInnn.

A@$4H>@ 4>&,DH4D@&">>@<J 2>"R,>4` B,D,<,>>@6 (OP = NB,D,<,>>"b)
7@<">*"

= NL[B,D,<,>>"b] [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
= NLFInnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
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= NL[B,D,<,>>"b] [&,H&\ 4FH4>Z] Z
= NLFInnn [&,H&\ 4FH4>Z] Z

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), 4 B@H@< FD"&>4&",H B@:JR,>>Z6 H"84< @$D"2@< D,2J:\H"H F F@*,D04<Z< OP.
)@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ &
OP:
NLIpq, NLYpq, NLVpq, NLPpq, NLFpqr, NLRHipq, NLQnn, NLTnn, NLHnn, NLMn,
NLRP0nn, NLFInnn.

 <=: F@*,D04<@, OP <,>\T, 4:4 D"&>@ ...
AD@&,Db,HFb, RH@ F@*,D04<@, D,(4FHD" OP <,>\T, 4:4 D"&>@ :4 2>"R,>4` *">>ZN
4:4 B,D,<,>>@6. AD4 BD@&,D8, JF:@&46 4 F@*,D04<@, D,(4FHD" OP, 4 *">>Z, D"FF-
<"HD4&"`HFb 8"8 R4F:@ $,2 2>"8", H@ ,FH\ JF:@&4, .0 << .FFFF FR4H",HFb 4FH4>>Z<.

),FbH4R>@<J R4F:J (OP <= *,FbH4R>@, R4F:@)
7@<">*"

<= nnnnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
<= nnnnn [&,H&\ 4FH4>Z] Z

(nnnnn=0...65535)
BD,@$D"2J,H *,FbH4R>@, R4F:@ nnnnn & *&@4R>@, 2>"R,>4,, 4 BD@&,Db,H, RH@ F@*,D04-
<@, OP <,>\T, 4:4 D"&>@ :4 ^H@<J R4F:J.

S,FH>"*P"H,D4R>@<J R4F:J (OP <= T,FH>"*P"H,D4R>@, R4F:@)
7@<">*"

<= .nnnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
<= .nnnn [&,H&\ 4FH4>Z] Z

(.nnnn=.0000 ... .FFFF)
BD@&,Db,H, RH@ F@*,D04<@, OP <,>\T, 4:4 D"&>@ :4 R4F:J .nnnn.

1>"R,>4` B,D,<,>>@6 (OP <= B,D,<,>>@6)
7@<">*"

<= L[B,D,<,>>"b] [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
<= LFInnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
<= L[B,D,<,>>"b] [&,H&\ 4FH4>Z] Z 
<= LFInnn [&,H&\ 4FH4>Z] Z

BD@&,Db,H, RH@ F@*,D04<@, OP <,>\T, 4:4 D"&>@ :4 2>"R,>4` 2"*">>@6 B,D,<,>>@6.
)@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ &
OP:
LIpq, LYpq, LVpq, LPpq, LFpqr, LRHipq, LQnn, LTnn, LHnn, LMn, LRP0nn, LFInnn.

A@$4H>@ 4>&,DH4D@&">>@<J 2>"R,>4` B,D,<,>>@6 (OP <= NB,D,<,>>"b)
7@<">*"

<= NL[B,D,<,>>"b] [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
<= NLFInnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
<= NL[B,D,<,>>"b] [&,H&\ 4FH4>Z] Z
<= NLFInnn [&,H&\ 4FH4>Z] Z

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), 4 B@H@< FD"&>4&",H B@:JR,>>Z6 H"84< @$D"2@< D,2J:\H"H F F@*,D04<Z< OP.
)@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ &
OP:
NLIpq, NLYpq, NLVpq, NLPpq, NLFpqr, NLRHipq, NLQnn, NLTnn, NLHnn, NLMn,
NLRP0nn, NLFInnn.
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 >=: F@*,D04<@, OP $@:\T, 4:4 D"&>@ ...
AD@&,Db,HFb, RH@ F@*,D04<@, D,(4FHD" OP $@:\T, 4:4 D"&>@ :4 2>"R,>4` *">>ZN
4:4 B,D,<,>>@6. AD4 BD@&,D8, JF:@&46 4 F@*,D04<@, D,(4FHD" OP, 4 *">>Z, D"FF-
<"HD4&"`HFb 8"8 R4F:@ $,2 2>"8", H@ ,FH\ JF:@&4, .FFFF >= 0. FR4H",HFb 4FH4>>Z<.

),FbH4R>@<J R4F:J (OP >= *,FbH4R>@, R4F:@)
7@<">*"

>= nnnnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
>= nnnnn [&,H&\ 4FH4>Z] Z

(nnnnn=0...65535)
BD,@$D"2J,H *,FbH4R>@, R4F:@ nnnnn & *&@4R>@, 2>"R,>4,, 4 BD@&,Db,H, RH@ F@*,D04-
<@, OP $@:\T, 4:4 D"&>@ :4 ^H@<J R4F:J.

S,FH>"*P"H,D4R>@<J R4F:J (OP >= T,FH>"*P"H,D4R>@, R4F:@)
7@<">*"

>= .nnnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
>= .nnnn [&,H&\ 4FH4>Z] Z

(.nnnn=.0000 ... .FFFF)
BD@&,Db,H, RH@ F@*,D04<@, OP $@:\T, 4:4 D"&>@ :4 R4F:J .nnnn.

1>"R,>4` B,D,<,>>@6 (OP >= B,D,<,>>@6)
7@<">*"

>= L[B,D,<,>>"b] [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
>= LFInnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
>= L[B,D,<,>>"b] [&,H&\ 4FH4>Z] Z 
>= LFInnn [&,H&\ 4FH4>Z] Z

BD@&,Db,H, RH@ F@*,D04<@, OP $@:\T, 4:4 D"&>@ :4 2>"R,>4` 2"*">>@6 B,D,<,>>@6.
)@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ &
OP:
LIpq, LYpq, LVpq, LPpq, LFpqr, LRHipq, LQnn, LTnn, LHnn, LMn, LRP0nn, LFInnn.

A@$4H>@ 4>&,DH4D@&">>@<J 2>"R,>4` B,D,<,>>@6 (OP >= NB,D,<,>>"b)
7@<">*"

>= NL[B,D,<,>>"b] [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
>= NLFInnn [&,H&\ 4FH4>Z] E [&,H&\ :04] Z
>= NL[B,D,<,>>"b] [&,H&\ 4FH4>Z] Z
>= NLFInnn [&,H&\ 4FH4>Z] Z

B@$4H>@ 4>&,DH4DJ,H 2>"R,>4, B,D,<,>>@6 ($,2 42<,>,>4b F@*,D04<@(@ B,D,<,>-
>@6), 4 B@H@< FD"&>4&",H B@:JR,>>Z6 H"84< @$D"2@< D,2J:\H"H F F@*,D04<Z< OP.
)@BJF8",HFb FFZ:8" >" &F, H"84, B,D,<,>>Z,, 2>"R,>4, 8@H@DZN <@0>@ 2">@F4H\ &
OP:
NLIpq, NLYpq, NLVpq, NLPpq, NLFpqr, NLRHipq, NLQnn, NLTnn, NLHnn, NLMn,
NLRP0nn, NLFInnn.

4.11 7@<">*Z B,D,*"R4 JBD"&:,>4b

 :nnn: <,H8"
% A9I <@0>@ 4FB@:\2@&"H\ <,H84. 7@<">*Z B,D,N@*" &F,(*" BD@*@:0"`H &ZB@:>,-
>4b BD@(D"<<Z F @BD,*,:,>>@6 <,H84. A@*BD@(D"<<Z & A9I <@(JH $ZH\ 4*,>H4L4-
P4D@&">Z <,H8"<4. GD4 (:"&>@(@ <@*J:b A9I H"80, 4*,>H4L4P4DJ`HFb <,H8"<4
(:000, :001 4 :002).
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!*D,F@< <,H84 b&:b,HFb ":". 1" "*D,F@< F:,*J,H HD,N2>"R>Z6 *,FbH4R>Z6 R4F:@&@6
4*,>H4L48"H@D nnn. )4"B"2@> R4F:@&@(@ 4*,>H4L48"H@D":

:000-:200.
=40,B,D,R4F:,>>Z, <,H84 2"D,2,D&4D@&">Z, H@ ,FH\ & A9I @>4 4<,`H @BD,*,:,>-
>Z6 FB@F@$ 4FB@:\2@&">4b:

:000 0-@6 <@*J:\
:001 1-Z6 <@*J:\
:002 2-@6 <@*J:\
:197 FB4F@8 >"*B4F,6 8>@B@8 A9I (^8D">>Z6 BJ:\H @B,D"H@D")
:198 FB4F@8 H,8FH@&ZN F@@$V,>46
:199 FB4F@8 H,8FH@&ZN F@@$V,>46 @$ @T4$8"N
:200 4>L@D<"P4@>>Z6 F,(<,>H A9I

?FH":\>Z, <,H84 <@(JH F&@$@*>@ 4FB@:\2@&"H\Fb.

 J0, J1, J2: 8@<">*Z 2"8DZH4b <@*J:b
7@<">*" J0 @H<,R",H 8@>,P <@*J:b :000 4 2"8DZ&",H ,(@.
A@* *,6FH&4,< 8@<">*Z J0 A9I &@2&D"V",H JBD"&:,>4, QAI. A@F:, &ZB@:>,>4b <@-
*J:b :001, & B@F:,*J`V,< 4>H,D&":, &D,<,>4, B@* *,6FH&4,< 8@<">*Z J1 2"BJF8",HFb
&ZB@:>,>4, <@*J:b :000, @H >"R":" <@*J:b.
7@<">*" J1 @H<,R",H 8@>,P <@*J:b :001 4 2"8DZ&",H ,(@.
A@* *,6FH&4,< 8@<">*Z J1 JBD"&:,>4, B,D,*",HFb <@*J:` :000. %ZB@:>,>4, <@*J:b
:000 BD@*@:0",HFb F H@(@ <,FH", (*, & BD,*Z*JV,< 4>H,D&":, &ZB@:>,>4, $Z:@ BD4-
@FH">@&:,>@, 2" 4F8:`R,>4,< H@(@ F:JR"b, 8@(*" & BD,*Z*JV,< 4>H,D&":, <@*J:\ *@-
T,: *@ 8@<">*Z J0. AD4 ^H@< &ZB@:>,>4, <@*J:b :000 >"R4>",HFb @H >"R":". +F:4
&ZB@:>,>4, <@*J:b :001 4:4 :002 >, $Z:@ 2"&,DT,>@ & F&@,< 4H>H,D&":,, H@ II (,>,-
D4DJ,H "&"D46>@, F@FH@b>4,, &Z*"& F@@$V,>4, @$ @T4$8, PLC G!5;!IG 1 4:4 PLC
G!5;!IG 2 4 F>4<",H F4(>": F&@,6 (@H@&>@FH4 8 D"$@H,. ?T4$8" b&:b,HFb >,4FD"-
&4<@6, @>" <@0,H $ZH\ J*":,>" H@:\8@ &Z8:`R,>4,<.
?$, 8@<">*Z *@:0>Z $ZH\ 4FB@:\2@&">Z & 8@>P, F@@H&,HFH&J`V,(@ <@*J:b.
7@<">*" J2 @H<,R",H 8@>,P <@*J:b :002 4 2"8DZ&",H ,(@.

 $: 2"8DZH4, H,8FH@&ZN <@*J:,6
;@*J:4 :197, :198, :199, :200 F:,*J,H 2"8DZ&"H\ F4<&@:@< $.

 Gnnn: BDb<@6 B,D,N@*
]H" @B,D"P4b @FJV,FH&:b,H $,2JF:@&>Z6 B,D,N@* 8 H@6 <,H8, A9I, R4F:@&@6 4*,>H4-
L48"H@D 8@H@D@6 F@&B"*",H F R4F:@< nnn & 8@<">*,. %ZB@:>,>4, BD@(D"<<Z BD@*@:-
0",HFb @HF`*".
)4"B"2@> 2>"R,>46 *">>ZN B@ "*D,FJ nnn: 0, 3-196
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 GFnnn: 8@F&,>>Z6 B,D,N@*
]H" @B,D"P4b @FJV,FH&:b,H $,2JF:@&>Z6 B,D,N@* 8 H@6 <,H8, A9I, R4F:@&@6 4*,>H4-
L48"H@D 8@H@D@6 >"N@*4HFb &@ &>JHD,>>,6 B,D,<,>>@6 F "*D,F@< nnn. %ZB@:>,>4,
BD@(D"<<Z BD@*@:0",HFb @HF`*".
)4"B"2@> 2>"R,>46 *">>ZN B@ "*D,FJ nnn: 0, 3-196
IFH">"&:4&",<Z, L:"(4:
 F0080: F4>H"8F4R,F8"b @T4$8". 1>"R,>4, B@ "*D,FJ nnn &ZN@*4H 2" BD,*,:Z *4"B"2@-

>" 3-196.
 F0082: R4F:@ B@ "*D,FJ nnn >, b&:b,HFb *,FbH4R>Z<.

 Cnnn: BDb<@6 &Z2@& B@*BD@(D"<<Z
]H" @B,D"P4b @FJV,FH&:b,H $,2JF:@&>Z6 &Z2@& H@6 B@*BD@(D"<<Z A9I, R4F:@&@6
4*,>H4L48"H@D 8@H@D@6 F@&B"*",H F R4F:@< nnn & 8@<">*,. A@* *,6FH&4,< B,D&@6 8@-
<">*Z R, 8@H@D"b &FHD,R",HFb & BD@P,FF, &ZB@:>,>4b BD@(D"<<Z, BD@4FN@*4H &@2-
&D"H 8 8@<">*,, B@F:,*J`V,6 B@F:, 8@<">*Z Cnnn.
)4"B"2@> 2>"R,>46 *">>ZN B@ "*D,FJ nnn: 3-196

 CFnnn: 8@F&,>>Z6 &Z2@& B@*BD@(D"<<Z
]H" @B,D"P4b @FJV,FH&:b,H $,2JF:@&>Z6 &Z2@& H@6 B@*BD@(D"<<Z A9I, R4F:@&@6
4*,>H4L48"H@D 8@H@D@6 >"N@*4HFb &@ &>JHD,>>,6 B,D,<,>>@6 F "*D,F@< nnn. A@*
*,6FH&4,< B,D&@6 8@<">*Z R, 8@H@D"b &FHD,R",HFb & BD@P,FF, &ZB@:>,>4b BD@(D"<-
<Z, BD@4FN@*4H &@2&D"H 8 8@<">*,, B@F:,*J`V,6 B@F:, 8@<">*Z CFnnn.
)4"B"2@> 2>"R,>46 *">>ZN B@ "*D,FJ nnn: 3-196
IFH">"&:4&",<Z, L:"(4:
 F0080: F4>H"8F4R,F8"b @T4$8". 1>"R,>4, B@ "*D,FJ nnn &ZN@*4H 2" BD,*,:Z *4"B"2@-

>" 3-196.
 F0082: R4F:@ B@ "*D,FJ nnn >, b&:b,HFb *,FbH4R>Z<.

 R: &@2&D"H 42 B@*BD@(D"<<Z 
A@* *,6FH&4,< 8@<">*Z R BD@(D"<<" BD@*@:0",HFb &ZB@:>,>4,< 8@<">*Z, B@F:,*J-
`V,6 2" &Z2Z&"`V,6 8@<">*@6 (Cnnn, CFnnn). 7@<">*" *,6FH&4H,:\>" H@:\8@ & *4"-
B"2@>, B@*BD@(D"<< :003...:196.

4.12 IBD"&:,>4, D,&,DF4&>Z<4 FR,HR48"<4

 UQnn: J&,:4R,>4, F@*,D04<@(@ nn-(@ D,&,DF4&>@(@ FR,HR48"
7@<">*" 

UQnn
J&,:4R4&",H F@*,D04<@, nn-(@ D,&,DF4&>@(@ FR,HR48" >" @*4>. +F:4 F@*,D04<@,
FR,HR48" D"&>@ 65535, H@ B@* *,6FH&4,< 8@<">*Z UQnn ,(@ F@*,D04<@, $J*,H D"&>Z<
0.

 DQnn: J<,>\T,>4, F@*,D04<@(@ nn-(@ D,&,DF4&>@(@ FR,HR48"
7@<">*" 

DQnn
J<,>\T",H F@*,D04<@, nn-(@ D,&,DF4&>@(@ FR,HR48" >" @*4>. +F:4 F@*,D04<@, FR,H-
R48" D"&>@ 0, H@ B@* *,6FH&4,< 8@<">*Z DQnn ,(@ F@*,D04<@, $J*,H D"&>Z< 65535.
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 Qnn: BD@&,D8" F@FH@b>4b nn-(@ D,&,DF4&>@(@ FR,HR48"
E P,:\` BD@&,D84 F@FH@b>4b nn-(@ D,&,DF4&>@(@ FR,HR48" <@0>@ &Z*"&"H\ F:,*J`-
V4, 8@<">*Z:

Qnn [Qnn … 0] E [Qnn = 0] Z
Qnn [Qnn … 0] Z

G"80, &@2<@0,> 4>&,DH4D@&">>Z6 @BD@F F@*,D04<@(@ FR,HR48":
NQnn [Qnn = 0] E [Qnn … 0] Z
NQnn[Qnn = 0] Z

4.13 AD@&,D8" F@FH@b>4b H"6<,D@&

 Tnn: BD@&,D8" F@FH@b>4b nn-(@ H"6<,D" 20 <F
E P,:\` BD@&,D84 F@FH@b>4b nn-(@ 16-$4H>@(@ H"6<,D" 20 <F <@0>@ 4>4P44D@&"H\
,(@ @BD@F. AD@&,D8" F@FH@b>4b @$:"*",H *&J<b &,H&b<4: @*>@6 *:b 4FH4>Z, 8@(*" H"6-
<,D ,V, &,*,H FR,H; 4 *DJ(@6 *:b :04, 8@(*" H"6<,D J0, BJFH@6. 

Tnn [FR,H: Tnn>0] E [BJFH@6: Tnn=0] Z
Tnn [FR,H: Tnn>0] Z

G"80, &@2<@0>@ 4>&,DH4D@&">>Z6 @BD@F H"6<,D":
NTnn [BJFH@6: Tnn=0] E [FR,H: Tnn>0] Z
NTnn [BJFH@6: Tnn=0] Z

I<,>\T,>4, H"6<,D" @FJV,FH&:b,HFb F4FH,<>@6 BD@(D"<<@6 QAI.

 Hnn: BD@&,D8" F@FH@b>4b nn-(@ F,8J>*>@(@ H"6<,D"
E P,:\` BD@&,D84 F@FH@b>4b nn-(@ 16-$4H>@(@ F,8J>*>@(@ H"6<,D" <@0>@ 4>4P44D@-
&"H\ ,(@ @BD@F. AD@&,D8" F@FH@b>4b @$:"*",H *&J<b &,H&b<4: @*>@6 *:b 4FH4>Z, 8@(*"
H"6<,D ,V, &,*,H FR,H; 4 *DJ(@6 *:b :04, 8@(*" H"6<,D J0, BJFH@6. 

Hnn [FR,H: Hnn>0] E [BJFH@6: Hnn=0] Z
Hnn [FR,H: Hnn>0] Z

G"80, &@2<@0,> 4>&,DH4D@&">>Z6 @BD@F H"6<,D":
NHnn [BJFH@6: Hnn=0] E [FR,H: Hnn>0] Z
NHnn [BJFH@6: Hnn=0] Z

I<,>\T,>4, H"6<,D" @FJV,FH&:b,HFb F4FH,<>@6 BD@(D"<<@6 QAI.

 Mn: BD@&,D8" F@FH@b>4b n-(@ <4>JH>@(@ H"6<,D"
E P,:\` BD@&,D84 F@FH@b>4b n-(@ 16-$4H>@(@ <4>JH>@(@ H"6<,D" <@0>@ 4>4P44D@-
&"H\ ,(@ @BD@F. AD@&,D8" F@FH@b>4b @$:"*",H *&J<b &,H&b<4: @*>@6 *:b 4FH4>Z, 8@(*"
H"6<,D ,V, &,*,H FR,H; 4 *DJ(@6 *:b :04, 8@(*" H"6<,D J0, BJFH@6. 

Mn [FR,H: Mn>0] E [BJFH@6: Mn=0] Z
Mn [FR,H: Mn>0] Z

G"80, &@2<@0,> 4>&,DH4D@&">>Z6 @BD@F H"6<,D":
NMn [BJFH@6: Mn=0] E [FR,H: Mn>0] Z
NMn [BJFH@6: Mn=0] Z

I<,>\T,>4, H"6<,D" @FJV,FH&:b,HFb F4FH,<>@6 BD@(D"<<@6.
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4.14 7@<">*Z B@4F8"

 HFnnn: B@4F8 F@*,D04<@(@ OP & H"$:4P,
]H" @B,D"P4b @FJV,FH&:b,H B@4F8 F@*,D04<@(@ D,(4FHD" & J8"2">>@6 H"$:4P,, 8@H@-
D"b >"N@*4HFb & F@FH"&, &>JHD,>>4N B,D,<,>>ZN A9I. GD4 *,FbH4R>Z, P4LDZ, FH@b-
V4, B@F:, 2>"8" @B,D"P44 (HF) 2"*"`H "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2-
<,V,>Z JBD"&:b`V4, D,(4FHDZ 8@<">*Z. ):b @B4F">4b 8@<">*Z 4FB@:\2J`HFb 10
$"6H@&.
?B4F">4b 8@<">*Z:
nnn: "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,V,>Z D,(4FHDZ, 4FB@:\2J,<Z,

8@<">*@6.

!*D,F" D,(4FHD@& 3>H,DBD,H"P4b D,(4FHD@&

nnn  C,(4FHD L@D<"H"

nnn+2  ="R":\>Z6 "*D,F H"$:4PZ

nnn+4  ):4>" H"$:4PZ

nnn+6  C,(4FHD <"F84

nnn+8  !*D,F >"6*,>>ZN *">>ZN

C,(4FHD L@D<"H":
C,(4FHD L@D<"H" D"2<,V,> B@ "*D,FJ nnn & >"$@D, &>JHD,>>4N B,D,<,>>ZN. % ^H@<
D,(4FHD, J8"2Z&",HFb R4F:@ $"6H@&, 4FB@:\2J,<ZN *:b BD,*FH"&:,>4b 4F8@<@6 &,:4-
R4>Z.
):4>" D,(4FHD": 1 F:@&@
)@BJFH4<@, F@*,D04<@, D,(4FHD": 1, 2.
+F:4 B@4F8 &,*,HFb 2" $"6H@<, H@ 4F8@<J` &,:4R4>J F:,*J,H B@<,FH4H\ & <:"*T,<
$"6H,.

="R":\>Z6 "*D,F H"$:4PZ
="R":\>Z6 "*D,F &Z$D">>@6 H"$:4PZ F:,*J,H J8"2"H\ B@ "*D,FJ nnn+2 & >"$@D, &>JH-
D,>>4N B,D,<,>>ZN. ):4>" D,(4FHD" F@FH"&:b,H 2 $"6H". 1>"R,>4, >"R":\>@(@ "*D,F"
>,@$N@*4<@ J8"2"H\ & *,FbH4R>@6 L@D<,.

):4>" H"$:4PZ
):4>J &Z$D">>@6 H"$:4PZ F:,*J,H J8"2"H\ & *&JN $"6H"N, B@ "*D,FJ nnn+4 & >"$@D,
&>JHD,>>4N B,D,<,>>ZN. ):4>" 2"*",HFb & $"6H@&ZN ,*4>4P"N. ="BD4<,D, ,F:4 H"$-
:4P" D"2<,V",HFb & @$:"FH4 B"<bH4 @H F300 *@ F349, H@ & D,(4FHD F:,*J,H 2"B4F"H\
2>"R,>4, 50. ):4>J H"$:4PZ >,@$N@*4<@ J8"2"H\ & *,FbH4R>@6 L@D<,.

C,(4FHD <"F84
C,(4FHD D"2<,V,> B@ "*D,FJ nnn+6. ?B,D"P4b B@4F8" FD"&>4&",H F@*,D04<@, OP F ^-
:,<,>H"<4 H"$:4PZ F@(:"F>@ F:,*J`V,6 2"&4F4<@FH4:

OP=G!#93O!(i-"b FHD@8") AND ;!E7!
="* F@*,D04<Z< D,(4FHD" <"F84 4 i-@6 FHD@8@6 B@$4H>@ &ZB@:>b,HFb @B,D"P4b 3,
4 B@:JR,>>Z6 H"84< @$D"2@< D,2J:\H"H FD"&>4&",HFb F F@*,D04<Z< OP.
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!*D,F >"6*,>>ZN *">>ZN
+F:4 & BD@P,FF, B@4F8" & &Z$D">>@6 H"$:4P, >"6*JHFb 4F8@<Z, *">>Z,, H@ "*D,F *">-
>ZN 2"B4FZ&",HFb & ^HJ bR,68J. !*D,F >"6*,>>ZN *">>ZN B@<,V",HFb & ^H@< D,(4FH-
D, & *,FbH4R>@6 L@D<,.

A@ @8@>R">44 8@<">*Z <@0>@ BD@&,DbH\ F:,*J`V4, L:"(4
 F0080: F4>H"8F4R,F8"b @T4$8": >"R":\>Z6 "*D,F H"$:4PZ >, b&:b,HFb *,FbH4R>Z<

R4F:@<.
;:"*T46 $"6H & D,(4FHD, L@D<"H" >, D"&,> 1 4:4 2, 4:4 0, "*D,F>Z, 2>"R,>4b
&ZN@*bH 2" BD,*,:Z *4"B"2@>" 000...999. 

 F0081: 3F8@<Z, *">>Z, >, >"6*,>Z. +F:4 4F8@<Z, *">>Z, >, $Z:4 >"6*,>Z & &Z-
$D">>@6 H"$:4P,, H@ L:"( F0081 JFH">"&:4&",HFb & 1, " & BD@H4&@B@:@0>@< F:J-
R", - & 0.

AD4<,D *:b 4FB@:\2@&">4b 8@<">*Z HFnnn:
.0002 ;B@F:@&>Z6 L@D<"H B@4F8" 
SF120 ;2">,F,>4, & D,(4FHD L@D<"H"
.0500 ;>"R":\>Z6 "*D,F H"$:4PZ B@24P46 4>FHDJ<,>H@&
SF122 ;2"*">4, >"R":\>@(@ "*D,F"
LRP039 ;,<8@FH\ <"("24>": R4F:@ B@24P46 4>FHDJ<,>H@&
*2 ;BD,@$D"2@&">4, & R4F:@ $"6H@&, H"8 8"8 H"$:4P" B@24P46 

;4>FHDJ<,>H" B@F:@&>@ @D(">42@&">@
+2 ;*@$"&:b,HFb 0-"b B@24P4b 4>FHDJ<,>H": *:4>" H"$:4PZ
SF124 ;2"*">4, *:4>Z
.3FFF ;<"F8": FD,2 8@*" T4D4>Z (14-Z6 4 15-Z6 $4HZ)

;42 ^:,<,>H@& H"$:4PZ B@24P46 4>FHDJ<,>H@&
SF126 ;2"*">4, <"F84
LF024 ;2">,F,>4, 8@*" &Z2&">>@(@ 4>FHDJ<,>H" & OP
HF120 ;B@4F8 "*D,F" &Z2&">>@(@ 4>FHDJ<,>H" & H"$:4P,

   F0080 ;,F:4 F4>H"8F4R,F8"b @T4$8" & B@4F8,
U735 ;?S3#?Q=Y5 A?3E7 E H,

   E ;4>"R, >,H F4>H"8F4R,F8@6 @T4$84
    F0081 ;,F:4 4F8@<Z, *">>Z, >, >"6*,>Z: CIQ=!a E;+=!

;@B4F">4, *,6FH&46, HD,$J,<ZN *:b
;DJR>@6 F<,>Z

    E ;,F:4 4F8@<Z, *">>Z, >"6*,>Z
;@B4F">4, *,6FH&46 *:b
;"&H@<"H4R,F8@6 F<,>Z

LF128 ;2">,F,>4, "*D,F" 4>FHDJ<,>H" & OP
BIN ;BD,@$D"2@&">4, & *&@4R>J` L@D<J
-500 ;&ZR4H">4, >"R":\>@(@ "*D,F" H"$:4PZ B@24P46 4>FHDJ<,>H@& 
/2 ;&ZD"$@H8" B@Db*8@&@(@ >@<,D" (F:@&@)
SF104 ;B@24P4b &Z2&">>@(@ 4>FHDJ<,>H" & <"("24>,

;
      ;
    Z ;8@>,P JF:@&4b «4F8@<Z, *">>Z, >, >"6*,>Z»
   Z ;8@>,P JF:@&4b «@T4$8" & B@4F8,»

 PFnnn: B@4F8 F&@$@*>@(@ 8"D<">" B@*N@*bV,6 T4D4>Z & H"$:4P, 4>FHDJ<,>H@&
]H" @B,DP4b &,*,H B@4F8 & H"$:4P, B@24P46 4>FHDJ<,>H@& 2" F&@$@*>J` B@24P4` F
J8"2">>@6 & D,(4FHD, OP T4D4>@6, >"R4>"b F 2"*">>@6 FHD@84 H"$:4PZ & @*>@< >"-
BD"&:,>44 (,F:4 <"("24> &D"V",HFb H@:\8@ & @*>@< >"BD"&:,>44), 4:4 & *&JN >"D"&-
:,>4bN (,F:4 <"("24> &D"V",HFb & *&JN >"BD"&:,>4bN).
?B,D"P4b <@0,H $ZH\ BD4<,>,>" 4 & F:JR", <"("24>" 4>FHDJ<,>H@& F BD@42&@:\>Z<
*@FHJB@<, 8@(*" & <"("24>, <@(JH $ZH\ 4>FHDJ<,>HZ F T4D4>@6 & >,F8@:\8@ 4>FHDJ-
<,>H":\>ZN 8"D<">@& 4 *:b 8@*4D@&">4b T4D4>Z 4FB@:\2J,HFb FB@F@$, J8"2">>Z6
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      1111 11       
      5432 1098 7654 3210
 [OP][xxxx|xxxx|xxxx|xxxx]

      **.))))))))))))))))))2)Q x: >,2>"R4<@, (>@<,D &@2&D"V",<@(@ 4>FHD.)
      .2)))))))))))))))))))))Q 8@* T4D4>Z &@2&D"V",<@(@ 4>FHD.

BD4 @B4F">44 H"$:4PZ B@24P46 4>FHDJ<,>H@&. % H"8@< F:JR",, ,F:4 &@2&D"V",<Z6
4>FHDJ<,>H 4 2"8D,B:b,<Z6 & (:"&>Z6 TB4>*,:\ 4>FHDJ<,>H 2">4<"`H >,@*4>"8@-
&@, R4F:@ B@24P46, H@ &@2&D"V",<Z6 4>FHDJ<,>H >,&@2<@0>@ &,D>JH\ & 8"D<">, >"-
N@*bV46Fb & B@:@0,>44 F<,>Z.
7@<">*" F>"R":" BD@&,Db,H, RH@ 8@* T4D4>Z (T4D4>" &@2&D"V",<@(@ 4>FHDJ<,>H")
F@&B"*",H :4 F 8@*@< T4D4>Z 8"D<">", >"N@*bV,(@Fb & B@:@0,>44 F<,>Z. +F:4 @>4
F@&B"*"`H, H@ 2" B@24P4,6 &@2&D"H" BD4>4<",HFb >@<,D ^H@(@ 8"D<">". +F:4 T4D4>Z
>, F@&B"*"`H, H@ &ZT,J8"2">>"b 8@<">*" - :4$@ H@:\8@ & B@:@04H,:\>@< >"BD"&:,-
>44, :4$@ & @$@4N >"BD&:,>4bN - @HZF84&",H F&@$@*>J` B@24P4` 4>FHDJ<,>H", T4D4-
>" 8@H@D@6 F@&B"*",H F T4D4>@6 B@24P44, HD,$J,<@6 &@2&D"V",<Z< 4>FHDJ<,>H@<
4 >"N@*bVJ`Fb >"4$@:,, $:428@ 8 B@:@0,>4` F<,>Z.
GD4 *,FbH4R>Z, P4LDZ, FH@bV4, B@F:, 2>"8" @B,D"P44 (PF) 2"*"`H "*D,F &>JHD,>>,6
B,D,<,>>@6, F 8@H@D@(@ D"2<,V,>Z JBD"&:b`V4, D,(4FHDZ 8@<">*Z. ):b @B4F">4b
8@<">*Z 4FB@:\2J`HFb 6 $"6H@& & >"$@D, &>JHD,>>4N B,D,<,>>ZN.
K@D<"H D,(4FHD" OP *@:0,> $ZH\ F:,*J`V4<:
         

?B4F">4, 8@<">*Z:
nnn: "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,V,>Z D,(4FHDZ, 4FB@:\2J,<Z,

8@<">*@6.

!*D,F D,(4FHD@& 3>H,DBD,H"P4b D,(4FHD@&

nnn  C,(4FHD L@D<"H"

nnn+2  !*D,F H"$:4PZ 4>FHDJ<,4H@&, @H8J*" >"R4>",HFb B@4F8 =
(>@<,D 8"D<">" & B@:@0,>44 F<,>Z)*2+500

nnn+4  !*D,F >"6*,>>ZN *">>ZN 

C,(4FHD L@D<"H":
C,(4FHD L@D<"H" D"2<,V,> B@ "*D,FJ nnn & >"$@D, &>JHD,>>4N B,D,<,>>ZN. 3FB@:\-
2J`HFb 4 <:"*T46, 4 FH"DT4, $"6HZ D,(4FHD".
):4>" D,(4FHD": 1 F:@&@
 nnn F@*,D04<@, B@ ^H@<J "*D,FJ &F,(*": 2 (F:@&@).
nnn+1 & $"6H, B@ ^H@<J "*D,FJ

0: B@4F8 H@:\8@ & B@:@04H,:\>@< >"BD"&:,>444
1: B@4F8 & @$@4N >"BD"&:,>4bN
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!*D,F H"$:4PZ 4>FHDJ<,>H@&, @H8J*" >"R4>",HFb B@4F8
="N@*4HFb B@ "*D,FJ nnn+2. A@4F8 >"R4>",HFb F H@(@ "*D,F" H"$:4PZ 4>FHDJ<,>H@&,
8@H@DZ6 D"2<,V,> B@ "*D,FJ nnn+2. ]H@H "*D,F D"FFR4HZ&",HFb F@(:"F>@ F:,*J`V,6
L@D<J:,:

(>@<,D 8"D<">" & B@:@0,>44 F<,>Z)*2+500
A@4F8 2" >"4$@:,, $:428@6 F&@$@*>@6 B@24P4,6 4>FHDJ<,>H" F B@*N@*bV,6 T4D4>@6
&,*,HFb B@ FB@F@$J, J8"2">>@<J & D,(4FHD, L@D<"H": :4$@ & @$@4N >"BD"&:,>4bN, :4$@
H@:\8@ & B@:@04H,:\>@< >"BD&:,>44, & 2"&4F4<@FH4 @H &@2<@0>@FH4 &D"V,>4b <"("-
24>". +F:4 & BD@P,FF, B@4F8" & B@:@04H,:\>@< >"BD"&:,>44 *@FH4(>JH" >"4$@:\T"b
B@24P4b, H@ B@4F8 BD@*@:0",HFb F 1-@6 B@24P44, " ,F:4 B@4F8 & @HD4P"H,:\>@< >"-
BD"&:,>44 *@T,: *@ >"4<,>\T,6 B@24P44, H@ @> BD@*@:0",HFb F >"4$@:\T,6 B@24-
P44, @BD,*,:,>>@6 & B"D"<,HD, MAGAZIN.
!*D,F, F 8@H@D@(@ >"R4>",HFb B@4F8, &F,(*" F:,*J,H J8"2"H\ & D,(4FHD, & *,FbH4R>@6
L@D<,.

!*D,F >"6*,>>ZN *">>ZN
+F:4 & BD@P,FF, B@4F8" $Z:" >"6*,>" F&@$@*>"b B@24P4b B@*N@*bV,6 T4D4>Z, H@
& ^H@H D,(4FHD 2"B4FZ&",HFb "*D,F F&@$@*>@6 B@24P44 & *,FbH4R>@6 L@D<,. %@2&D"-
V",<Z6 4>FHDJ<,>H F:,*J,H B@<,FH4H\ & ^H@H 8"D<">.
+F:4 T4D4>" 8"D<">" & B@:@0,>44 F<,>Z F@&B"*",H F T4D4>@6 &@2&D"V",<@(@ 4>FH-
DJ<,>H", H@ >@<,D >"6*,>>@(@ F&@$@*>@(@ 8"D<">" F@&B"*",H F >@<,D@< 8"D<">" &
B@:@0,>44 F<,>Z.
% BD@P,FF, B@4F8" F@*,D04<@, OP 4 F@*,D04<@, H"$:4PZ FD"&>4&",HFb B@ L@D<J:,

(OP AND C000h) = G!#93O!(i-"b FHD@8")

A@ @8@>R">44 8@<">*Z <@0>@ BD@&,DbH\ F:,*J`V4, L:"(4
 F0080: F4>H"8F4R,F8"b @T4$8": R4F:@ & "*D,F>ZN D,(4FHD"N >, b&:b,HFb *,FbH4R>Z<.

;:"*T46 $"6H & D,(4FHD, L@D<"H" >, D"&,> 2, FH"DT46 $"6H >, D"&,> 0 4:4 1,
4:4 0, "*D,F>Z, 2>"R,>4b &ZN@*bH 2" BD,*,:Z *4"B"2@>" 000...999.

 F0081: 3F8@<Z, *">>Z, >, >"6*,>Z. +F:4 4F8@<Z, *">>Z, >, $Z:4 >"6*,>Z & &Z-
$D">>@6 H"$:4P,, H@ L:"( F0081 JFH">"&:4&",HFb & 1, " & BD@H4&@B@:@0>@< F:J-
R", - & 0.

AD4<,D *:b 4FB@:\2@&">4b 8@<">*Z PFnnn:
.0102 ;B@4F8 B@F:@&>ZN *">>ZN, & @$@4N >"BD&:,>4bN
SF130 ;2">,F,>4, L@D<"H"
LF110 ;"8HJ":\>"b B@24P4b <"("24>" (>"BD@H4& TB4>*,:b) & OP  
*2 ;BD,@$D"2@&">4, & $"6H
+500 ;F:@0,>4, F >"R":\>Z< "*D,F@< H"$:4PZ B@24P46 4>FHDJ<,>H@&
BCD ;BD,@$D"2@&">4, & *&@4R>@-*,FbH4R>J` L@D<J *:b B@4F8"
SF132 ;B@4F8 F&@$@*>@6 B@24P44 >"R4>",HFb F ^H@(@ "*D,F"
LF500 ;8@* 4 T4D4>" 4>FHDJ<,>H" & (:"&>@< TB4>*,:, & OP
PF130 ;B@4F8 F&@$@*>@(@ 8"D<">" *:b 4>FHDJ<,>H"

;F &ZT,J8"2">>@6 T4D4>@6
    F0080 ;,F:4 & B@4F8, F4>H"8F4R,F8"b @T4$8"

U736 ;?S3#?Q=Y5 A?3E7 E P,
    E ;4>"R,, ,F:4 >,H F4>H"8F4R,F8@6 @T4$84
     F0081 ;,F:4 4F8@<Z, *">>Z, >, >"6*,>Z

U737 ;F4(>": @T4$84 =+G E%?#?)=?5 A?13O33
     E ;4F8@<Z, *">>Z, >"6*,>Z

LF134 ;>@<,D >"6*,>>@(@ 8"D<">" & OP
BIN ;BD,@$D"2@&">4, & *&@4R>J` L@D<J
-500 ;&ZR4H">4, >"R":\>@(@ "*D,F" H"$:4PZ B@24P46 4>FHDJ<,>H@&
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/2 ;&ZD"$@H8" B@Db*8@&@(@ >@<,D" (F:@&@)
SF108 ;B@24P4b &@2&D"V",<@(@ 4>FHDJ<,>H" & <"("24>,

     Z ;8@>,P JF:@&4b «4F8@<Z, *">>Z, >, >"6*,>Z»
    Z ;8@>,P JF:@&4b «@T4$8" & B@4F8,»

4.15 ?$D"V,>4b 8 B"<bH4 QAI

 MRnnn: RH,>4, 42 B"<bH4 QAI
]H" @B,D"P4b BD,*>"2>"R,>" *:b RH,>4b 42 B"<bH4 QAI. ):b A9I *@FHJB>Z @$:"FH4
B"<bH4, (*, >"N@*bHFb <"8D@B,D,<,>>Z, 4 B"D"<,HDZ. GD4 *,FbH4R>Z, P4LDZ, FH@b-
V4, B@F:, 2>"8" @B,D"P44 (MR) 2"*"`H "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2-
<,V,>Z JBD"&:b`V4, D,(4FHDZ 8@<">*Z. ):b @B4F">4b 8@<">*Z 4FB@:\2J`HFb 8
$"6H@&.
?B4F">4, 8@<">*Z:
nnn: "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,V,>Z D,(4FHDZ, 4FB@:\2J,<Z,

8@<">*@6.

!*D,F D,(4FHD@& 3>H,DBD,H"P4b D,(4FHD@&

nnn  C,(4FHD L@D<"H"

nnn+2  C,(4FHD F,(<,>H"

nnn+4  3>*,8F>Z6 D,(4FHD

nnn+6  ="R":\>Z6 "*D,F FR4HZ&",<ZN *">>ZN

C,(4FHD L@D<"H":
C,(4FHD L@D<"H" D"2<,V,> B@ "*D,FJ nnn & >"$@D, &>JHD,>>4N B,D,<,>>ZN. ):4>"
D,(4FHD": 1 F:@&@. % <:"*T,< $"6H, D,(4FHD" <@0>@ J8"2"H\ R4F:@ $"6H@&, 2"D,2,D&4-
D@&">>ZN & >"$@D, @$V4N B,D,<,>>ZN *:b FR4HZ&",<ZN &,:4R4>.

)@BJFH4<@, F@*,D04<@, B@ "*D,FJ nnn: 1, 2 4:4 4.
+F:4 42 <"FF4&" B"D"<,HD@& FR4HZ&"`HFb $4H@&Z, *">>Z, 4 2"D,2,D&4D@&">>@, <,F-
H@ F@FH"&:b,H 2 $"6H", H@ D,2J:\H"H B@<,V",HFb & 0-@< $4H, <:"*T,(@ $"6H". % F:JR",
RH,>4b B"D"<,HD" >,@$N@*4<@ FHD@(@ BD4*,D04&"H\Fb BD"&4:", F@(:"F>@ 8@H@D@<J
BD4 RH,>44 $"6H@&ZN *">>ZN F:,*J,H D,2,D&4D@&"H\ <,FH@ *:b $"6H@&, BD4 RH,>44 B@-
F:@&>ZN *">>ZN - *:b F:@&, 4 H. *. AD4 RH,>44 $4H@&ZN *">>ZN R4F:@ 2"D,2,D&4D@&">-
>ZN $"6H@& >, b&:b,HFb 2>"R4<Z<.
EH"DT46 $"6H D,(4FHD" 4FB@:\2J,HFb BD4 RH,>44 <"8D@B,D,<,>>ZN @H #1 *@ #999. G"8
8"8 ^H4 B,D,<,>>Z, BD,*FH"&:,>Z & B"<bH4 & L@D<, F B:"&"`V,6 H@R8@6, & FH"DT,<
$"6H, D,(4FHD" L@D<"H" F:,*J,H J8"2"H\ *:b FR4H">>ZN *">>ZN 8@:4R,FH&@ *,FbH4R-
>ZN P4LD, FH@bV4N B@F:, *,FbH4R>@6 H@R84: 

*@BJFH4<@, F@*,D04<@, B@ "*D,FJ nnn+1: 0,1,...,8
AD4<,D: ,F:4 B@ "*D,FJ nnn >"N@*4HFb 2>"R,>4, 4, & B,D,<,>>@6 #100 - 2>"R,>4, 1, 4
,F:4 F@*,D04<@, B@ "*D,FJ
 nnn+1 D"&>@ 3, H@ 2>"R,>4, FR4H">>@(@ R4F:" $J*,H 1000, " ,F:4 F@*,D04<@, B@ "*D,FJ

nnn+1 D"&>@ 0, H@ FR4H">>@, R4F:@ $J*,H 1.
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C,(4FHD F,(<,>H":
% ^H@< D,(4FHD, J8"2Z&",HFb, RH@ & 8"8@< F,(<,>H, B"<bH4 QAI >J0>@ &ZB@:>4H\
@B,D"P4` RH,>4b.

)@BJFH4<Z, 2>"R,>4b "*D,F" nnn+2:
=1 <"8D@B,D,<,>>Z,
=2 B"D"<,HDZ

3>*,8F>Z6 D,(4FHD:
% 4>*,8F>@< D,(4FHD, J8"2Z&",HFb, RH@ 8"8J` FHD@8J &Z$D">>@(@ F,(<,>H" B"<bH4
F:,*J,H FR4H"H\.

AD4 RH,>44 <"8D@B,D,<,>>ZN
D,(4FHD F@*,D04H >@<,D FFZ:84 <"8D@B,D,<,>>@6 (R4F:@, B@F:,*J`V,, 2" F4<&@:@<
#).

)@BJFH4<Z, 2>"R,>4b "*D,F" nnn+4:
1...999
2000...
;"8D@B,D,<,>>Z, #1000... #1999 >,:\2b FR4HZ&"H\.

AD4 RH,>44 B"D"<,HD@&
D,(4FHD F@*,D04H >@<,D FFZ:84 >" B"D"<,HD.
E@*,D04<@, 4>*,8F>@(@ D,(4FHD" @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z<
R4F:@<

="R":\>Z6 "*D,F FR4HZ&",<ZN *">>ZN:
="R":\>Z6 "*D,F &>JHD,>>4N B,D,<,>>ZN, B@ 8@H@D@<J B@<,V"`HFb FR4H">>Z, *">-
>Z,, F:,*J,H J8"2"H\ B@ "*D,FJ nnn+6. )">>Z, B@<,V"`HFb H"8, RH@ <:"*T4, $"6HZ
2"B4FZ&"`HFb B@ <,>\T4< "*D,F"<, " FH"DT4, $"6HZ - B@ $@:\T4< "*D,F"<. ="N@*b-
V46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,<,>>ZN. 1"*">>"b
&,:4R4>" 4>H,DBD,H4DJ,HFb 8@<B4:bH@D< 8"8 *,FbH4R>@, R4:@, B@*@$>@ R4F:J nnn
& 8@<">*, LFnnn, 4:4 SFnnn.
="R":\>Z6 "*D,F FR4HZ&",<ZN *">>ZN @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R-
>Z< R4F:@<

A@ @8@>R">44 RH,>4b 42 B"<bH4 <@0>@ BD@&,DbH\ F:,*J`V4, L:"(4 @B,D"P44:
F0080: ?B,D"P4b F4>H"8F4R,F84 >,BD"&4:\>"
+F:4 D,(4FHDZ, 4FB@:\2J,<Z, *:b @B4F">4b 8@<">*Z $Z:4 F4>H"8F4R,R84 BD"&4:\>@
2"B@:>,>Z, H@:
- & <:"*T,< $"6H, D,(4FHD" L@D<"H" >"N@*4HFb 1, 2 4:4 4, 4 2"D,2,D&4D@&">>@,

<,FH@ F@@H&,HFH&J,H @$X,<J FR4HZ&",<ZN *">>ZN,
- 2>"R,>4, FH"DT,(@ $"6H" >"N@*4HFb &>JHD4 BD,*,:@& 0...8,
- D,(4FHD F,(<,>H" 4 4>*,8F>Z6 D,(4FHD J8"2Z&"`H >" FR4HZ&",<J` @$:"FH\ B"-

<bH4,
- "*D,F>Z6 D,(4FHD J8"2Z&",H >" "*D,F>Z6 *4"B"2@> 4FB@:\2J,<ZN &>JHD,>>4N

B,D,<,>>ZN.
% BD@H4&@B@:@0>@< F:JR", L:"( F0080 B,D,N@*4H & F@FH@b>4, 1.
F0082: >, *&@4R>@-*,FbH4R>@, R4F:@
K:"( BD4>4<",H 2>"R,>4, 1, ,F:4 2>"R,>4, & 4>*,8F>@< D,(4FHD, 4:4 & "*D,F>@< D,-
(4FHD, >, b&:b,HFb *&@4R>@-*,FbH4R>Z< R4F:@<.
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AD4<,D *:b RH,>4b <"8D@B,D,<,>>@6 #180 42 A9I:
C,2,D&4D@&">4, <,FH":
F200...F206 - D,(4FHDZ 8@<">*Z MR200
F270...F273 - FR4H">>Z, B@ #180 *">>Z,

.0304 ;8@:4R,FH&@ *,FbH4>ZN P4LD =3, L@D<"H =4 (4 $"6H")
SF200 ;2">,F,>4, & D,(4FHD L@D<"H" *:b RH,>4b 42 B"<bH4
.0001 ;RH,>4, <"8D@B,D,<,>>ZN
SF202 ;2">,F,>4, & D,(4FHD F,(<,>H" 
.0180 ;B@Db*8@&Z6 >@<,D <"8D@B,D,<,>>@6 #180
SF204 ;2">,F,>4, & 4>*,8F>Z6 D,(4FHD 
.0270 ;*">>Z, *@:0>Z $ZH\ 2"B4F">Z B@ "*D,F"< F270...F273
SF206 ;2">,F,>4, & "*D,F>Z6 D,(4FHD 
MR200 ;RH,>4, <"8D@B,D,<,>>@6

(F0080 ;,F:4 RH,>4, F4>H"8F4R,F84 >,BD"&4:\>@
OF0082) ;4:4 "*D,F" J8"2">Z

;>, & *&@4R>@-*,FbH4R>@6 L@D<,
U720 ;F@@$V,>4, @$ @T4$8, ?S3#?Q=?+ QG+=3+ ;!7C?

Z ;8@>,P JF:@&4b
;«RH,>4, F4>H"8F4R,F84 >,BD"&4:\>@»

 MWnnn: 2"B4F\ & B"<bH\ QAI
]H" @B,D"P4b BD,*>"2>"R,>" *:b 2"B4F4 & B"<bH\ QAI. ):b A9I *@FHJB>Z @$:"FH4
B"<bH4, (*, >"N@*bHFb <"8D@B,D,<,>>Z, 4 B"D"<,HDZ. GD4 *,FbH4R>Z, P4LDZ, FH@b-
V4, B@F:, 2>"8" @B,D"P44 (MW) 2"*"`H "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@
D"2<,V,>Z JBD"&:b`V4, D,(4FHDZ 8@<">*Z. ):b @B4F">4b 8@<">*Z 4FB@:\2J`HFb
8 $"6H@&.
?B4F">4, 8@<">*Z:

nnn: "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,V,>Z D,(4FHDZ, 4FB@:\2J,<Z,
8@<">*@6.

!*D,F" D,(4FHD@& 3>H,DBD,H"P4b D,(4FHD@&

nnn  C,(4FHD L@D<"H"

nnn+2  C,(4FHD F,(<,>H"

nnn+4  3>*,8F>Z6 D,(4FHD

nnn+6  ="R":\>Z6 "*D,F 2"B4FZ&",<ZN *">>ZN

C,(4FHD L@D<"H":

C,(4FHD L@D<"H" D"2<,V,> B@ "*D,FJ nnn & >"$@D, &>JHD,>>4N B,D,<,>>ZN. ):4>"
D,(4FHD": 1 F:@&@. % <:"*T,< $"6H, D,(4FHD" <@0>@ J8"2"H\ R4F:@ $"6H@&, 2"D,2,D&4-
D@&">>ZN & >"$@D, @$V4N B,D,<,>>ZN *:b 2"B4FZ&",<ZN &,:4R4>.

*@BJFH4<@, F@*,D04<@, B@ "*D,FJ nnn: 1, 2 4:4 4.
+F:4 & <"FF4& B"D"<,HD@& 2"B4FZ&",HFb $4H@&Z, *">>Z, 4 2"D,2,D&4D@&">>@, <,FH@
F@FH"&:b,H 2 $"6H", H@ D,2J:\H"H B@<,V",HFb & 0-@< $4H, <:"*T,(@ $"6H". % F:JR",
2"B4F4 B"D"<,HD" >,@$N@*4<@ FHD@(@ BD4*,D04&"H\Fb BD"&4:", F@(:"F>@ 8@H@D@<J
BD4 2"B4F4 $"6H@&ZN *">>ZN F:,*J,H D,2,D&4D@&"H\ <,FH@ *:b $"6H@&, BD4 2"B4F4 B@-
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F:@&>ZN *">>ZN - *:b F:@&, 4 H. *. AD4 2"B4F4 $4H@&ZN *">>ZN R4F:@ 2"D,2,D&4D@&">-
>ZN $"6H@& >, b&:b,HFb 2>"R4<Z<.
EH"DT46 $"6H 4FB@:\2J,HFb BD4 2"B4F4 <"8D@B,D,<,>>ZN @H #1 *@ #999. G"8 8"8 ^H4
B,D,<,>>Z, BD,*FH"&:,>Z & B"<bH4 & L@D<, F B:"&"`V,6 H@R8@6, & FH"DT,< $"6H,
D,(4FHD" L@D<"H" F:,*J,H J8"2"H\ *:b 2"B4FZ&",<ZN *">>ZN 8@:4R,FH&@ *,FbH4R>ZN
P4LD, FH@bV4N B@F:, *,FbH4R>@6 H@R84: 

*@BJFH4<@, F@*,D04<@, B@ "*D,FJ nnn+1: 0,1,...,8
AD4<,D: ,F:4 B@ "*D,FJ nnn >"N@*4HFb 2>"R,>4, 4, H@ 2"B4FZ&",<@, 2>"R,>4, F@FH"&-
:b,H 1000, 4 ,F:4 F@*,D04<@, B@ "*D,FJ

nnn+1 D"&>@ 3, H@ B@F:, 2"B4F4 #100=1, " ,F:4 F@*,D04<@, B@ "*D,FJ
nnn+1 D"&>@ 0, H@ $J*,H BD4F&@,>@ 2>"R,>4, #100=1000.

C,(4FHD F,(<,>H":
% ^H@< D,(4FHD, J8"2Z&",HFb, RH@ & 8"8@< F,(<,>H, B"<bH4 QAI >J0>@ &ZB@:>4H\
@B,D"P4` 2"B4F4.

)@BJFH4<Z, 2>"R,>4b "*D,F" nnn+2:
=1 <"8D@B,D,<,>>Z,
=2 B"D"<,HDZ

3>*,8F>Z6 D,(4FHD:
% 4>*,8F>@< D,(4FHD, J8"2Z&",HFb, RH@ & 8"8J` FHD@8J &Z$D">>@(@ F,(<,>H" B"<bH4
F:,*J,H 2"B4F"H\.

AD4 2"B4F4 & <"8D@B,D,<,>>Z,
D,(4FHD F@*,D04H >@<,D FFZ:84 <"8D@B,D,<,>>@6 (R4F:@, B@F:,*J`V,, 2" F4<&@-
:@<#).

)@BJFH4<Z, 2>"R,>4b "*D,F" nnn+4:
1...999
2000...
% <"8D@B,D,<,>>Z, #1000... #1999 >,:\2b 2"B4FZ&"H\.

AD4 2"B4F4 & B"D"<,HDZ
D,(4FHD F@*,D04H >@<,D FFZ:84 >" B"D"<,HD.
E@*,D04<@, 4>*,8F>@(@ D,(4FHD" @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z<
R4F:@<

="R":\>Z6 "*D,F 2"B4FZ&",<ZN *">>ZN:
="R":\>Z6 "*D,F &>JHD,>>4N B,D,<,>>ZN, >"R4>"b F 8@H@D@(@ $,DJHFb 2"B4FZ&",<Z,
*">>Z,, F:,*J,H J8"2"H\ B@ "*D,FJ nnn+6. ="N@*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\
>" 8"8J`-H@ 42 &>JHD,>>4N B,D,<,>>ZN. ;:"*T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z
B@ <,>\T4< "*D,F"<, " FH"DT4, $"6HZ - B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F 2"B4FZ&",<ZN *">>ZN @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R-
>Z< R4F:@<.

A@ @8@>R">44 2"B4F4 & B"<bH\ <@0>@ BD@&,DbH\ F:,*J`V4, L:"(4 @B,D"P44:
F0080: ?B,D"P4b F4>H"8F4R,F84 >,BD"&4:\>"
+F:4 D,(4FHDZ, 4FB@:\2J,<Z, *:b @B4F">4b 8@<">*Z $Z:4 F4>H"8F4R,R84 BD"&4:\>@
2"B@:>,>Z, H@:
- & <:"*T,< $"6H, D,(4FHD" L@D<"H" >"N@*4HFb 1, 2 4:4 4, 4 2"D,2,D&4D@&">>@,

<,FH@ F@@H&,HFH&J,H @$X,<J FR4HZ&",<ZN *">>ZN,
- 2>"R,>4, FH"DT,(@ $"6H" >"N@*4HFb &>JHD4 BD,*,:@& 0...8,
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- D,(4FHD F,(<,>H" 4 4>*,8F>Z6 D,(4FHD J8"2Z&"`H >" FR4HZ&",<J` @$:"FH\ B"-
<bH4,

- "*D,F>Z6 D,(4FHD J8"2Z&",H >" "*D,F>Z6 *4"B"2@> 4FB@:\2J,<ZN &>JHD,>>4N
B,D,<,>>ZN.

% BD@H4&@B@:@0>@< F:JR", L:"( F0080 B,D,N@*4H & F@FH@b>4, 1.
F0082: >, *&@4R>@-*,FbH4R>@, R4F:@
K:"( BD4>4<",H 2>"R,>4, 1, ,F:4 2>"R,>4, & "*D,F>@< D,(4FHD, >, b&:b,HFb *&@4R>@-
*,FbH4R>Z< R4F:@<.

AD4<,D *:b 2"B4F4 <"8D@B,D,<,>>@6 #183 42 A9I:
C,2,D&4D@&">4, <,FH":
F210...F216 - D,(4FHDZ 8@<">*Z MW210
F298...F301 - 2"B4FZ&",<Z, B@ #183 *">>Z,

.0304 ;8@:4R,FH&@ *,FbH4>ZN P4LD =3, L@D<"H =4 (4 $"6H")
SF210 ;2"B4F\ & D,(4FHD L@D<"H"
.0001 ;2"B4F\ <"8D@B,D,<,>>ZN
SF212 ;2">,F,>4, &D,(4FHD F,(<,>H"
.0183 ;B@Db*8@&Z6 >@<,D <"8D@B,D,<,>>@6 #183
SF214 ;2">,F,>4, & 4>*,8F>Z6 D,(4FHD
.0298 ;*">>Z, *@:0>Z $ZH\ FR4H">Z F "*D,F@& F298...F301
SF216 ;2">,F,>4, & "*D,F>Z6 D,(4FHD
MW210 ;2"B4F\ <"8D@B,D,<,>>@6

(F0080 ;,F:4 2"B4F\ F4>H"8F4R,F84 >,BD"&4:\>"
OF0082) ;4:4 "*D,F" J8"2">Z

;>, & *&@4R>@-*,FbH4R>@6 L@D<,
U721 ;F@@$V,>4, @$ @T4$8, ?S3#?Q=!a 1!A3E[ ;!7C?

Z ;8@>,P JF:@&4b
;«2"B4F\ F4>H"8F4R,F84 >,BD"&4:\>"» 

4.16 !D4L<,H4R,F84, @B,D"P44

7D@<, 16-$4H@&ZN "D4L<,H4R,F84N @B,D"P46 $,2 2>"8", F@&,DT",<ZN F 4FB@:\2@&"-
>4,< D,(4FHD" OP, H"80, &@2<@0>@ &ZB@:>bH\ "D4L<,H4R,F84, @B,D"P44 >"* R4F:"-
<4 F@ 2>"8@< 4 FB,D,<,>>@6 *:4>@6.

 ADDnnn: F:@0,>4,: A + B = C
]H" @B,D"P4b BD,*>"2>"R,>" *:b F:@0,>4b 1, 2 4:4 4-$"6H@&ZN R4F,: F@ 2>"8@<, BD,*-
FH"&:,>>ZN & *&@4R>@< *@B@:>4H,:\>@< 8@*,. GD4 *,FbH4R>Z, P4LDZ, FH@bV4, B@F-
:, 2>"8" @B,D"P44 (ADD) 2"*"`H "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,V,-
>Z JBD"&:b`V4, D,(4FHDZ 8@<">*Z. ):b @B4F">4b 8@<">*Z 4FB@:\2J`HFb 8 $"6H@&.
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?B4F">4, 8@<">*Z:
nnn: "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,V,>Z D,(4FHDZ, 4FB@:\2J,<ZN

8@<">*@6.

!*D,F" D,(4FHD@& 3>H,DBD,H"P4b D,(4FHD@&

nnn  C,(4FHD L@D<"H"

nnn+2  ="R":\>Z6 "*D,F 1-(@ F:"(",<@(@ (A)

nnn+4  ="R":\>Z6 "*D,F 2-(@ F:"(",<@(@ (B)

nnn+6  ="R":\>Z6 "*D,F FJ<<Z (C)

C,(4FHD L@D<"H":
C,(4FHD L@D<"H" D"2<,V,> B@ "*D,FJ nnn & >"$@D, &>JHD,>>4N B,D,<,>>ZN. % ^H@<
D,(4FHD, <@0>@ 2"*"H\ 8@:4R,FH&@ $"6H@&, HD,$J,<ZN *:b BD,*FH"&:,>4b R4F,:, 8@H@-
DZ, BD4>4<"`H JR"FH4, & @B,D"P44.
):4>" D,(4FHD": 1 F:@&@
)@BJFH4<@, F@*,D04<@, D,(4FHD": 1, 2 4:4 4.

="R":\>Z6 "*D,F 1-(@ F:"(",<@(@ (A):
="R":\>Z6 "*D,F 1-(@ F:"(",<@(@ >"N@*4HFb B@ "*D,FJ nnn+2 & >"$@D, &>JHD,>>4N B,-
D,<,>>ZN. ="N@*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,-
<,>>ZN, (*, D"2<,V,>@ 2>"R,>4, 1-(@ F:"(",<@(@. % BD@P,FF, F:@0,>4b, *:b @$D"2@-
&">4b D,2J:\H"H", F ^H@(@ "*D,F" $,D,HFb J8"2">>@, & D,(4FHD, L@D<"H" 8@:4R,FH&@
$"6H@&. ;:"*T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\T4< "*D,F"<, " FH"DT4,
$"6HZ - B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F 1-(@ F:"(",<@(@ @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F-
:@<

="R":\>Z6 "*D,F 2-(@ F:"(",<@(@ (B):
="R":\>Z6 "*D,F 2-(@ F:"(",<@(@ >"N@*4HFb B@ "*D,FJ nnn+4 & >"$@D, &>JHD,>>4N B,-
D,<,>>ZN. ="N@*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,-
<,>>ZN, (*, D"2<,V,>@ 2>"R,>4, 2-(@ F:"(",<@(@. % BD@P,FF, F:@0,>4b, *:b @$D"2@-
&">4b D,2J:\H"H", F ^H@(@ "*D,F" $,D,HFb J8"2">>@, & D,(4FHD, L@D<"H" 8@:4R,FH&@
$"6H@&. ;:"*T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\T4< "*D,F"<, " FH"DT4,
$"6HZ - B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F 2-(@ F:"(",<@(@ @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F-
:@<.

="R":\>Z6 "*D,F" FJ<<Z (C):
!*D,F D,2J:\H"H" >"N@*4HFb B@ "*D,FJ nnn+6 & >"$@D, &>JHD,>>4N B,D,<,>>ZN. ="N@-
*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,<,>>ZN, (*, $J-
*,H D"2<,V,> D,2J:\H"H. % BD@P,FF, F:@0,>4b, B@ ^H@<J "*D,FJ $J*,H D"2<,V,>@ J8"-
2">>@, & D,(4FHD, L@D<"H" 8@:4R,FH&@ $"6H@&, H@ ,FH\ FH@:\8@ $"6H@& >J0>@ D,2,D&4-
D@&"H\ *:b D,2J:\H"H". ;:"*T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\T4< "*D,-
F"<, " FH"DT4, $"6HZ - B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F FJ<<Z @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F:@<.
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A@ @8@>R">44 F:@0,>4b <@0>@ BD@&,DbH\ F:,*J`V4, L:"(4 @B,D"P44:
F0080: ?B,D"P4b F4>H"8F4R,F84 >,BD"&4:\>"
+F:4 D,(4FHDZ, 4FB@:\2J,<Z, *:b @B4F">4b 8@<">*Z $Z:4 F4>H"8F4R,R84 BD"&4:\>@
2"B@:>,>Z, H@:
- & D,(4FHD, L@D<"H" >"N@*4HFb 1, 2 4:4 4,
- "*D,F>Z, D,(4FHDZ J8"2Z&"`H >" "*D,F>Z6 *4"B"2@> 4FB@:\2J,<ZN &>JHD,>-

>4N B,D,<,>>ZN.
% BD@H4&@B@:@0>@< F:JR", L:"( F0080 B,D,N@*4H & F@FH@b>4, 1.
F0082: >, *&@4R>@-*,FbH4R>@, R4F:@
K:"( BD4>4<",H 2>"R,>4, 1, ,F:4 2>"R,>4, & "*D,F>ZN D,(4FHD@& >, b&:b,HFb *&@4R-
>@-*,FbH4R>Z< R4F:@<.
F0046: C,2J:\H"H D"&,> >J:`
F0047: C,2J:\H"H @HD4P"H,:,>
F0053: A,D,B@:>,>4,
+F:4 D,2J:\H"H F:@0,>4b >, &<,V",HFb & 8@:4R,FH&@ $"6H@&, 2"*">>ZN & D,(4FHD,
L@D<"H", H@ *":\>,6T4, $"6HZ J0, >, $J*JH B,D,B4F">Z, " L:"( F0053 B,D,N@*4H &
F@FH@b>4, 1.

AD4<,D *:b 4FB@:\2@&">4b 8@<">*Z ADDnnn:
C,2,D&4D@&">4, <,FH":
F220...F226 - &N@*>Z, D,(4FHDZ 8@<">*Z ADD220
F270...F273 - 1-@, F:"(",<@,
F274...F277 - 2-@, F:"(",<@,
F282...F285 - FJ<<"

.0004 ;L@D<"H F:@0,>4b =4 (4 $"6H")
SF220 ;2">,F,>4, & D,(4FHD L@D<"H" F:@0,>4b
.0270 ;>"R":\>Z6 "*D,F 1-(@ F:"(",<@(@: F270(...F273) 
SF222 ;2">,F,>4, & "*D,F>Z6 D,(4FHD 1-(@ F:"(",<@(@
.0274 ;>"R":\>Z6 "*D,F 2-(@ F:"(",<@(@: F274(...F277)
SF224 ;2">,F,>4, & "*D,F>Z6 D,(4FHD 2-(@ F:"(",<@(@
.0282 ;>"R":\>Z6 "*D,F FJ<<Z: F282(...F285)
SF226 ;2">,F,>4, & "*D,F>Z6 D,(4FHD FJ<<Z
ADD220 ;F:@0,>4,

(F0080 ;,F:4 F:@0,>4, F4>H"8F4R,F84 >,BD"&4:\>@
OF0082 ;4:4 "*D,F" 2"*">Z

;>, & *&@4R>@-*,FbH4R>@6 L@D<,
OF0053) ;4:4 B,D,B@:>,>4,

U722 ;F@@$V,>4, @$ @T4$8, ?S3#?Q=?+ E9?/+=3+
Z ;8@>,P JF:@&4b

;«F:@0,>4, F4>H"8F4R,F84 >,BD"&4:\>@»

 SUBnnn: &ZR4H">4,: A - B = C
]H" @B,D"P4b BD,*>"2>"R,>" *:b &ZR4H">4b 1, 2 4:4 4-$"6H@&ZN R4F,: F@ 2>"8@<,
BD,*FH"&:,>>ZN & *&@4R>@< *@B@:>4H,:\>@< 8@*,. GD4 *,FbH4R>Z, P4LDZ, FH@bV4,
B@F:, 2>"8" @B,D"P44 (SUB) 2"*"`H "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,-
V,>Z JBD"&:b`V4, D,(4FHDZ 8@<">*Z. ):b @B4F">4b 8@<">*Z 4FB@:\2J`HFb 8 $"6-
H@&.
?B4F">4, 8@<">*Z:
nnn: "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,V,>Z D,(4FHDZ, 4FB@:\2J,<Z,

8@<">*@6.
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!*D,F D,(4FHD@& 3>H,DBD,H"P4b D,(4FHD@&

nnn  C,(4FHD L@D<"H"

nnn+2  ="R":\>Z6 "*D,F J<,>\T",<@(@ (A)

nnn+4  ="R":\>Z6 "*D,F &ZR4H",<@(@ (B)

nnn+6  ="R":\>Z6 "*D,F @FH"H8" (C)

C,(4FHD L@D<"H":
C,(4FHD L@D<"H" D"2<,V,> B@ "*D,FJ nnn & >"$@D, &>JHD,>>4N B,D,<,>>ZN. % ^H@<
D,(4FHD, <@0>@ 2"*"H\ 8@:4R,FH&@ $"6H@&, HD,$J,<ZN *:b BD,*FH"&:,>4b R4F,:, 8@H@-
DZ, BD4>4<"`H JR"FH4, & @B,D"P44.
):4>" D,(4FHD": 1 F:@&@
)@BJFH4<@, F@*,D04<@, D,(4FHD": 1, 2 4:4 4.

="R":\>Z6 "*D,F J<,>\T",<@(@ (A):
="R":\>Z6 "*D,F J<,>\T",<@(@ >"N@*4HFb B@ "*D,FJ nnn+2 & >"$@D, &>JHD,>>4N B,D,-
<,>>ZN. ="N@*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,-
<,>>ZN, (*, D"2<,V,>@ 2>"R,>4, J<,>\T",<@(@. % BD@P,FF, &ZR4H">4b, *:b @$D"2@-
&">4b D,2J:\H"H", F ^H@(@ "*D,F" $,D,HFb J8"2">>@, & D,(4FHD, L@D<"H" 8@:4R,FH&@
$"6H@&. ;:"*T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\T4< "*D,F"<, " FH"DT4,
$"6HZ - B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F J<,>\T",<@(@ @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F-
:@<.

="R":\>Z6 "*D,F &ZR4H",<@(@ (B):
="R":\>Z6 "*D,F &ZR4H",<@(@ >"N@*4HFb B@ "*D,FJ nnn+4 & >"$@D, &>JHD,>>4N B,D,-
<,>>ZN. ="N@*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,-
<,>>ZN, (*, D"2<,V,>@ 2>"R,>4, &ZR4H",<@(@. % BD@P,FF, &ZR4H">4b, *:b @$D"2@&"-
>4b D,2J:\H"H", F ^H@(@ "*D,F" $,D,HFb J8"2">>@, & D,(4FHD, L@D<"H" 8@:4R,FH&@ $"6-
H@&. ;:"*T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\T4< "*D,F"<, " FH"DT4, $"6HZ
- B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F &ZR4H">4b @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F:@<

="R":\>Z6 "*D,F @FH"H8" (C):
!*D,F D,2J:\H"H" >"N@*4HFb B@ "*D,FJ nnn+6 & >"$@D, &>JHD,>>4N B,D,<,>>ZN. ="N@-
*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,<,>>ZN, (*, $J-
*,H D"2<,V,> D,2J:\H"H. % BD@P,FF, 4ZR4H">4b, B@ ^H@<J "*D,FJ $J*,H D"2<,V,>@ J-
8"2">>@, & D,(4FHD, L@D<"H" 8@:4R,FH&@ $"6H@&, H@ ,FH\ FH@:\8@ $"6H@& >J0>@ D,2,D-
&4D@&"H\ *:b D,2J:\H"H". ;:"*T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\T4< "*-
D,F"<, " FH"DT4, $"6HZ - B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F FJ<<Z @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F:@<
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A@ @8@>R">44 &ZR4H">4b <@0>@ BD@&,DbH\ F:,*J`V4, L:"(4 @B,D"P44:
F0080: ?B,D"P4b F4>H"8F4R,F84 >,BD"&4:\>"
+F:4 D,(4FHDZ, 4FB@:\2J,<Z, *:b @B4F">4b 8@<">*Z $Z:4 F4>H"8F4R,R84 BD"&4:\>@
2"B@:>,>Z, H@:
- & D,(4FHD, L@D<"H" >"N@*4HFb 1, 2 4:4 4,
- "*D,F>Z, D,(4FHDZ J8"2Z&"`H >" "*D,F>Z6 *4"B"2@> 4FB@:\2J,<ZN &>JHD,>-

>4N B,D,<,>>ZN.
% BD@H4&@B@:@0>@< F:JR", L:"( F0080 B,D,N@*4H & F@FH@b>4, 1.
F0082: >, *&@4R>@-*,FbH4R>@, R4F:@
K:"( BD4>4<",H 2>"R,>4, 1, ,F:4 2>"R,>4, & "*D,F>ZN D,(4FHD@& >, b&:b,HFb *&@4R-
>@-*,FbH4R>Z< R4F:@<.
F0046: C,2J:\H"H D"&,> >J:`
F0047: C,2J:\H"H @HD4P"H,:,>
F0053: A,D,B@:>,>4,
+F:4 D,2J:\H"H &ZR4H">4b >, &<,V",HFb & 8@:4R,FH&@ $"6H@&, 2"*">>ZN & D,(4FHD,
L@D<"H", H@ *":\>,6T4, $"6HZ J0, >, $J*JH B,D,B4F">Z, " L:"( F0053 B,D,N@*4H &
F@FH@b>4, 1.

AD4<,D *:b 4FB@:\2@&">4b 8@<">*Z SUBnnn:
C,2,D&4D@&">4, <,FH":
F230...F236 - &N@*>Z, D,(4FHDZ 8@<">*Z SUB230
F270...F273 - J<,>\T",<@,
F274...F277 - &ZR4H",<@,
F286...F289 - @FH"H@8

.0004 ;L@D<"H &ZR4H">4b =4 (4 $"6H"
SF230 ;2">,F,>4, & D,(4FHD L@D<"H" &ZR4H">4b
.0270 ;>"R":\>Z6 "*D,F J<,>\T",<@(@: F270(...F273)
SF232 ;2">,F,>4, & "*D,F>Z6 D,(4FHD J<,>\T",<@(@
.0274 ;>"R":\>Z6 "*D,F &ZR4H",<@(@: F274(...F277)
SF234 ;2">,F,>4, & "*D,F>Z6 D,(4FHD ZR4H",<@(@
.0286 ;>"R":\>Z6 "*D,F @FH"H8": F286(...F289)
SF236 ;2">,F,>4, & "*D,F>Z6 D,(4FHD @FH"H8"

 SUB230 ;&ZR4H">4,
(F0080 ;,F:4 &ZR4H">4, F4>H"8F4R,F84 >,BD"&4:\>@
OF0082 ;4:4 "*D,F" 2"*">Z

;>, & *&@4R>@-*,FbH4R>@6 L@D<,
OF0053) ;4:4 B,D,B@:>,>4,

U723 ;F@@$V,>4, @$ @T4$8, ?S3#?Q=?+ %YQ3G!=3+
Z ;8@>,P JF:@&4b

;«&ZR4H">4, F4>H"8F4R,F84 >,BD"&4:\>@»

 MULnnn: J<>@0,>4,: A * B = C
]H" @B,D"P4b BD,*>"2>"R,>" *:b J<>@0,>4b 1, 2 4:4 4-$"6H@&ZN R4F,: F@ 2>"8@<,
BD,*FH"&:,>>ZN & *&@4R>@< *@B@:>4H,:\>@< 8@*,. GD4 *,FbH4R>Z, P4LDZ, FH@bV4,
B@F:, 2>"8" @B,D"P44 (MUL) 2"*"`H "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,-
V,>Z JBD"&:b`V4, D,(4FHDZ 8@<">*Z. ):b @B4F">4b 8@<">*Z 4FB@:\2J`HFb 8 $"6-
H@&.
?B4F">4, 8@<">*Z:
nnn: "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,V,>Z D,(4FHDZ, 4FB@:\2J,<Z,

8@<">*@6.
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!*D,F D,(4FHD" 3>H,DBD,H"P4b D,(4FHD@&

nnn  C,(4FHD L@D<"H"

nnn+2  ="R":\>Z6 "*D,F <>@04<@(@ (A)

nnn+4  ="R":\>Z6 "*D,F <>@04H,:b (B)

nnn+6  ="R":\>Z6 "*D,F BD@42&,*,>4b (C)

C,(4FHD L@D<"H":
C,(4FHD L@D<"H" D"2<,V,> B@ "*D,FJ nnn & >"$@D, &>JHD,>>4N B,D,<,>>ZN. % ^H@<
D,(4FHD, <@0>@ 2"*"H\ 8@:4R,FH&@ $"6H@&, HD,$J,<ZN *:b BD,*FH"&:,>4b R4F,:, 8@H@-
DZ, BD4>4<"`H JR"FH4, & @B,D"P44.
):4>" D,(4FHD": 1 F:@&@

="R":\>Z6 "*D,F <>@04<@(@ (A)
="R":\>Z6 "*D,F <>@04<@(@ >"N@*4HFb B@ "*D,FJ nnn+2 & >"$@D, &>JHD,>>4N B,D,-
<,>>ZN. ="N@*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,-
<,>>ZN, (*, D"2<,V,>@ 2>"R,>4, <>@04<@(@. % BD@P,FF, J<>@0,>4b, *:b @$D"2@&"-
>4b D,2J:\H"H", F ^H@(@ "*D,F" $,D,HFb J8"2">>@, & D,(4FHD, L@D<"H" 8@:4R,FH&@ $"6-
H@&. ;:"*T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\T4< "*D,F"<, " FH"DT4, $"6HZ
- B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F <>@04<@(@ @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F:@<

="R":\>Z6 "*D,F <>@04H,:b (B)
="R":\>Z6 "*D,F <>@04H,:b >"N@*4HFb B@ "*D,FJ nnn+4 & >"$@D, &>JHD,>>4N B,D,-
<,>>ZN. ="N@*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,-
<,>>ZN, (*, D"2<,V,>@ 2>"R,>4, <>@04H,:b. % BD@P,FF, J<>@0,>4b, *:b @$D"2@&"-
>4b D,2J:\H"H", F ^H@(@ "*D,F" $,D,HFb J8"2">>@, & D,(4FHD, L@D<"H" 8@:4R,FH&@ $"6-
H@&. ;:"*T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\T4< "*D,F"<, " FH"DT4, $"6HZ
- B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F <>@04H,:b @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F:@<

="R":\>Z6 "*D,F BD@42&,*,>4, (C):
!*D,F D,2J:\H"H" >"N@*4HFb B@ "*D,FJ nnn+6 & >"$@D, &>JHD,>>4N B,D,<,>>ZN. ="N@-
*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,<,>>ZN, (*, $J-
*,H D"2<,V,> D,2J:\H"H. ="R4>"b F ^H@(@ "*D,F", *:b D,2J:\H"H" >J0>@ D,2,D&4D@&"H\
& *&" D"2" $@:\T, $"6H@&, R,< J8"2">@ & D,(4FHD, L@D<"H".. ;:"*T4, $"6HZ *@:0>Z
$ZH\ D"2<,V,>Z B@ <,>\T4< "*D,F"<, " FH"DT4, $"6HZ - B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F BD@42&,*,>4b @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F-
:@<.
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A@ @8@>R">44 J<>@0,>4b <@0>@ BD@&,DbH\ F:,*J`V4, L:"(4 @B,D"P44:
F0080: ?B,D"P4b F4>H"8F4R,F84 >,BD"&4:\>"
+F:4 D,(4FHDZ, 4FB@:\2J,<Z, *:b @B4F">4b 8@<">*Z $Z:4 F4>H"8F4R,R84 BD"&4:\>@
2"B@:>,>Z, H@:
- & D,(4FHD, L@D<"H" >"N@*4HFb 1, 2 4:4 4,
- "*D,F>Z, D,(4FHDZ J8"2Z&"`H >" "*D,F>Z6 *4"B"2@> 4FB@:\2J,<ZN &>JHD,>-

>4N B,D,<,>>ZN.
% BD@H4&@B@:@0>@< F:JR", L:"( F0080 B,D,N@*4H & F@FH@b>4, 1.
F0082: >, *&@4R>@-*,FbH4R>@, R4F:@
K:"( BD4>4<",H 2>"R,>4, 1, ,F:4 2>"R,>4, & "*D,F>ZN D,(4FHD@& >, b&:b,HFb *&@4R-
>@-*,FbH4R>Z< R4F:@<.
F0046: C,2J:\H"H D"&,> >J:`
F0047: C,2J:\H"H @HD4P"H,:,>
F0053: A,D,B@:>,>4,
+F:4 D,2J:\H"H J<>@0,>4b >, &<,V",HFb & 8@:4R,FH&@ $"6H@&, 2"*">>ZN & D,(4FHD,
L@D<"H", 4 & *":\>,6T4, 2"D,2,D&4D@&">>Z, $"6HZ $J*JH 2"B4F">Z *">>Z,, L:"(
F0053 B,D,N@*4H & F@FH@b>4, 1.

AD4<,D *:b 4FB@:\2@&">4b 8@<">*Z MULnnn:
C,2,D&4D@&">4, <,FH":
F240...F246 - &N@*>Z, D,(4FHDZ 8@<">*Z MUL240
F282...F285 - <>@04<@,
F278...F281 - <>@04H,:\
F290...F297 - BD@42&,*,>4,

.0004 ;L@D<"H J<>@0,>4b =4 (4 $"6H")
SF240 ;2">,F,>4, & D,(4FHD L@D<"H" J<>@0,>4b
.0282 ;>"R":\>Z6 "*D,F <>@04<@(@: F282(...F285)
SF242 ;2">,F,>4, & "*D,F>Z6 D,(4FHD <>@04<@(@
.0278 ;>"R":\>Z6 "*D,F <>@04H,:b: F278(...F281)
SF244 ;2">,F,>4, & "*D,F>Z6 D,(4FHD <>@04H,:b
.0290 ;>"R":\>Z6 "*D,F BD@42&,*,>4b: F290(...F297)
SF246 ;2">,F,>4, & "*D,F>Z6 D,(4FHD BD@42&,*,>4b

 MUL240 ;J<>@0,>4,
(F0080 ;,F:4 J<>@0,>4, F4>H"8F4R,F84 >,BD"&4:\>@
OF0082 ;4:4 "*D,F" 2"*">Z

;>, & *&@4R>@-*,FbH4R>@6 L@D<,
OF0053) ;4:4 B,D,B@:>,>4,

U724 ;F@@$V,>4, @$ @T4$8, ?S3#?Q=?+ I;=?/+=3+
Z ;8@>,P JF:@&4b

;«J<>@0,>4, F4>H"8F4R,F84 >,BD"&4:\>@»

 DIVnnn: *,:,>4,: A / B = C
]H" @B,D"P4b BD,*>"2>"R,>" *:b *,:,>4b 1, 2 4:4 4-$"6H@&ZN R4F,: F@ 2>"8@<, BD,*-
FH"&:,>>ZN & *&@4R>@< *@B@:>4H,:\>@< 8@*,. GD4 *,FbH4R>Z, P4LDZ, FH@bV4, B@F-
:, 2>"8" @B,D"P44 (DIV) 2"*"`H "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,V,>Z
JBD"&:b`V4, D,(4FHDZ 8@<">*Z. ):b @B4F">4b 8@<">*Z 4FB@:\2J`HFb 8 $"6H@&.
?B4F">4, 8@<">*Z:
nnn: "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,V,>Z D,(4FHDZ, 4FB@:\2J,<Z,

8@<">*@6.
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!*D,F D,(4FHD@& 3>H,DBD,H"P4b D,(4FHD@&

nnn  C,(4FHD L@D<"H"

nnn+2  ="R":\>Z6 "*D,F *,:4<@(@ (A)

nnn+4  ="R":\>Z6 "*D,F *,:4H,:b (B)

nnn+6  ="R":\>Z6 "*D,F R"FH>@(@ (C) 4 @FH"H8"

C,(4FHD L@D<"H":
C,(4FHD L@D<"H" D"2<,V,> B@ "*D,FJ nnn & >"$@D, &>JHD,>>4N B,D,<,>>ZN. % ^H@<
D,(4FHD, <@0>@ 2"*"H\ 8@:4R,FH&@ $"6H@&, HD,$J,<ZN *:b BD,*FH"&:,>4b R4F,:, 8@H@-
DZ, BD4>4<"`H JR"FH4, & @B,D"P44.
):4>" D,(4FHD": 1 F:@&@
%@2<@0>@, F@*,D04<@, D,(4FHD": 1, 2, 4:4 4.

="R":\>Z6 "*D,F *,:4<@(@ (A)
="R":\>Z6 "*D,F *,:4<@(@ >"N@*4HFb B@ "*D,FJ nnn+2 & >"$@D, &>JHD,>>4N B,D,<,>-
>ZN. ="N@*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,<,>-
>ZN, (*, D"2<,V,>@ 2>"R,>4, *,:4<@(@. ="R4>"b F ^H@(@ "*D,F", *:b *,:4<@(@ >J0>@
D,2,D&4D@&"H\ & *&" D"2" $@:\T, $"6H@&, R,< J8"2">@ & D,(4FHD, L@D<"H". ;:"*T4,
$"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\T4< "*D,F"<, " FH"DT4, $"6HZ - B@ $@:\T4<
"*D,F"<.
="R":\>Z6 "*D,F *,:4<@(@ @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F:@<.

="R":\>Z6 "*D,F *,:4H,:b (B)
="R":\>Z6 "*D,F *,:4H,:b >"N@*4HFb B@ "*D,FJ nnn+4 & >"$@D, &>JHD,>>4N B,D,<,>-
>ZN. ="N@*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,<,>-
>ZN, (*, D"2<,V,>@ 2>"R,>4, *,:4H,:b. % BD@P,FF, *,:,>4b, *:b @$D"2@&">4b D,2J:\-
H"H", F ^H@(@ "*D,F" $,D,HFb J8"2">>@, & D,(4FHD, L@D<"H" 8@:4R,FH&@ $"6H@&. ;:"*-
T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\T4< "*D,F"<, " FH"DT4, $"6HZ - B@
$@:\T4< "*D,F"<.
="R":\>Z6 "*D,F *,:4H,:b @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F:@<.

="R":\>Z6 "*D,F R"FH>@(@ (C) 4 @FH"H8":
!*D,F D,2J:\H"H" >"N@*4HFb B@ "*D,FJ nnn+6 & >"$@D, &>JHD,>>4N B,D,<,>>ZN. ="N@-
*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N B,D,<,>>ZN, (*, $J-
*,H D"2<,V,> D,2J:\H"H. ="R4>"b F ^H@(@ "*D,F", 8@<">*" $J*,H B@<,FH4H\ & *&" D"2"
$@:\T, $"6H@&, R,< J8"2">@ & D,(4FHD, L@D<"H", BD4R,< F>"R":" R"FH>@,, " 2" >4< -
@FH"H@8, H@ ,FH\ *:b D,2J:\H"H" >J0>@ D,2,D&4D@&"H\ FH@:\8@ R4F:@ $"6H@&.
+F:4, >"BD4<,D, & D,(4FHD, L@D<"H" 2"*">@ 2, H@ ,FH\ &ZB@:>b,HFb B@F:@&>@, *,:,-
>4,, *:b D,2J:\H"H" >J0>@ D,2,D&4D@&"H\ 4 $"6H". % B,D&ZN *&JN $"6H"N $J*,H R"FH-
>@,, " & F:,*J`V4N *&JN $"6H"N - @FH"H@8. ?B,D"P4b *,:,>4b F@(:"FJ,H 2>"8 B@:JR,>-
>@(@ @FH"H8" F@ 2>"8@< R"FH>@(@. ;:"*T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\-
T4< "*D,F"<, " FH"DT4, $"6HZ - B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F R"FH>@(@ @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F:@<
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A@ @8@>R">44 *,:,>4b <@0>@ BD@&,DbH\ F:,*J`V4, L:"(4 @B,D"P44:
F0080: ?B,D"P4b F4>H"8F4R,F84 >,BD"&4:\>"
+F:4 D,(4FHDZ, 4FB@:\2J,<Z, *:b @B4F">4b 8@<">*Z $Z:4 F4>H"8F4R,R84 BD"&4:\>@
2"B@:>,>Z, H@:
- & D,(4FHD, L@D<"H" >"N@*4HFb 1, 2 4:4 4,
- "*D,F>Z, D,(4FHDZ J8"2Z&"`H >" "*D,F>Z6 *4"B"2@> 4FB@:\2J,<ZN &>JHD,>-

>4N B,D,<,>>ZN.
- 2>"R,>4, *,:4H,:b >, D"&>@ 0.
 % BD@H4&@B@:@0>@< F:JR", L:"( F0080 B,D,N@*4H & F@FH@b>4, 1.
F0082: >, *&@4R>@-*,FbH4R>@, R4F:@
K:"( BD4>4<",H 2>"R,>4, 1, ,F:4 2>"R,>4, & "*D,F>ZN D,(4FHD@& >, b&:b,HFb *&@4R-
>@-*,FbH4R>Z< R4F:@<.
F0046: C,2J:\H"H D"&,> >J:`
F0047: C,2J:\H"H @HD4P"H,:,>

AD4<,D 4FB@:\2@&">44 8@<">*Z DIVnnn:
C,2,D&4D@&">4, <,FH":
F250...F256 - &N@*>Z, D,(4FHDZ 8@<">*Z DIV250
F290...F297 - *,:4<@,
F286...F289 - *,:4H,:\
F298...F301 - R"FH>@,
F302...F305 - @FH"H@8

.0004 ;L@D<"H *,:,>4b =4 (4 $"6H"
SF250 ;2">,F,>4, & D,(4FHD L@D<"H" *,:,>4b
.0290 ;>"R":\>Z6 "*D,F *,:4<@(@: F290(...F297)
SF252 ;2">,F,>4, & "*D,F>Z6 D,(4FHD *,:4<@(@
.0286 ;>"R":\>Z6 "*D,F *,:4H,:b: F286(...F289)
SF254 ;2">,F,>4, & "*D,F>Z6 D,(4FHD *,:4H,:b
.0298 ;>"R":\>Z6 "*D,F R"FH>@(@: F298(...F301, 4 @FH"H8": F302...

;F305)
SF256 ;2">,F,>4, & "*D,F>Z6 D,(4FHD R"FH>@(@
DIV250 ;*,:,>4,

(F0080 ;,F:4 *,:,>4, F4>H"8F4R,F84 >,BD"&4:\>@
OF0082) ;4:4 "*D,F" 2"*">Z

;>, & *&@4R>@-*,FbH4R>@6 L@D<,
U725 ;F@@$V,>4, @$ @T4$8, ?S3#?Q=?+ )+9+=3+

Z ;8@>,P JF:@&4b
;«*,:,>4, F4>H"8F4R,F84 >,BD"&4:\>@»

 CMPnnn: FD"&>,>4, *&@4R>ZN *">>ZN
]H" @B,D"P4b BD,*>"2>"R,>" *:b FD"&>,>4b 1, 2 4:4 4-$"6H@&ZN R4F,: F@ 2>"8@<,
BD,*FH"&:,>>ZN & *&@4R>@< *@B@:>4H,:\>@< 8@*,. GD4 *,FbH4R>Z, P4LDZ, FH@bV4,
B@F:, 2>"8" @B,D"P44 (CMP) 2"*"`H "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,-
V,>Z JBD"&:b`V4, D,(4FHDZ 8@<">*Z. ):b @B4F">4b 8@<">*Z 4FB@:\2J`HFb 6 $"6-
H@&.
?B4F">4, 8@<">*Z:
nnn: "*D,F &>JHD,>>,6 B,D,<,>>@6, F 8@H@D@(@ D"2<,V,>Z D,(4FHDZ, 4FB@:\2J,<Z,

8@<">*@6.
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!*D,F" D,(4FHD@& 3>H,DBD,H"P4b D,(4FHD@&

nnn  C,(4FHD L@D<"H"

nnn+2  ="R":\>Z6 "*D,F FD"&>4&",<ZN *">>ZN

nnn+4  ="R":\>Z6 "*D,F BD@$>ZN *">>ZN

C,(4FHD L@D<"H":
C,(4FHD L@D<"H" D"2<,V,> B@ "*D,FJ nnn & >"$@D, &>JHD,>>4N B,D,<,>>ZN. % ^H@<
D,(4FHD, <@0>@ 2"*"H\ 8@:4R,FH&@ $"6H@&, HD,$J,<ZN *:b BD,*FH"&:,>4b R4F,:, 8@H@-
DZ, BD4>4<"`H JR"FH4, & @B,D"P44.
):4>" D,(4FHD": 1 F:@&@
%@2<@0>@, F@*,D04<@, D,(4FHD": 1, 2 4:4 4.

="R":\>Z6 "*D,F FD"&>4&",<ZN *">>ZN
="R":\>Z6 "*D,F FD"&>4&",<ZN *">>ZN >"N@*4HFb B@ "*D,FJ nnn+2 & >"$@D, &>JHD,>-
>4N B,D,<,>>ZN. ="N@*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>-
>4N B,D,<,>>ZN, (*, D"2<,V,>@ 2>"R,>4, FD"&>4&",<ZN *">>ZN. % BD@P,FF, FD"&>,-
>4b, *:b @$D"2@&">4b D,2J:\H"H", F ^H@(@ "*D,F" $,D,HFb J8"2">>@, & D,(4FHD, L@D<"H"
8@:4R,FH&@ $"6H@&. ;:"*T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\T4< "*D,F"<,
" FH"DT4, $"6HZ - B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F FD"&>4&",<ZN *">>ZN @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R-
>Z< R4F:@<

="R":\>Z6 "*D,F BD@$>ZN *">>ZN
="R":\>Z6 "*D,F BD@$>ZN *">>ZN >"N@*4HFb B@ "*D,FJ nnn+4 & >"$@D, &>JHD,>>4N
B,D,<,>>ZN. ="N@*bV46Fb 2*,F\ "*D,F *@:0,> J8"2"H\ >" 8"8J`-H@ 42 &>JHD,>>4N
B,D,<,>>ZN, (*, D"2<,V,>@ 2>"R,>4, BD@$>ZN *">>ZN. % BD@P,FF, FD"&>,>4b, *:b @$-
D"2@&">4b D,2J:\H"H", F ^H@(@ "*D,F" $,D,HFb J8"2">>@, & D,(4FHD, L@D<"H" 8@:4R,FH-
&@ $"6H@&. ;:"*T4, $"6HZ *@:0>Z $ZH\ D"2<,V,>Z B@ <,>\T4< "*D,F"<, " FH"DT4,
$"6HZ - B@ $@:\T4< "*D,F"<.
="R":\>Z6 "*D,F B@$>ZN *">>ZN @$b2"H,:\>@ *@:0>@ $ZH\ *&@4R>@-*,FbH4R>Z< R4F-
:@<

A@ @8@>R">44 FD"&>,>4b <@0>@ BD@&,DbH\ F:,*J`V4, L:"(4 @B,D"P44:
F0080: ?B,D"P4b F4>H"8F4R,F84 >,BD"&4:\>"
+F:4 D,(4FHDZ, 4FB@:\2J,<Z, *:b @B4F">4b 8@<">*Z $Z:4 F4>H"8F4R,R84 BD"&4:\>@
2"B@:>,>Z, H@:
- & D,(4FHD, L@D<"H" >"N@*4HFb 1, 2 4:4 4,
- "*D,F>Z, D,(4FHDZ J8"2Z&"`H >" "*D,F>Z6 *4"B"2@> 4FB@:\2J,<ZN &>JHD,>-

>4N B,D,<,>>ZN.
% BD@H4&@B@:@0>@< F:JR", L:"( F0080 B,D,N@*4H & F@FH@b>4, 1.
F0082: >, *&@4R>@-*,FbH4R>@, R4F:@
K:"( BD4>4<",H 2>"R,>4, 1, ,F:4 2>"R,>4, & "*D,F>ZN D,(4FHD@& >, b&:b,HFb *&@4R-
>@-*,FbH4R>Z<, R4F:@<.
F0046: C,2J:\H"H D"&,> >J:`. )">>Z, D"&>Z *DJ( *DJ(J.
F0047: C,2J:\H"H @HD4P"H,:,>. ED"&>4&",<Z, *">>Z, <,>\T4,, R,< BD@$>Z,.
F0053: A,D,B@:>,>4,
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+F:4 D,2J:\H"H &ZR4H">4b >, &<,V",HFb & 8@:4R,FH&@ $"6H@&, 2"*">>ZN & D,(4FHD,
L@D<"H", *":\>,6T4, $"6HZ >, $J*JH B,D,B4F">Z, @*>"8@ L:"( F0053 B,D,N@*4H & F@-
FH@b>4, 1.

AD4<,D *:b 4FB@:\2@&">4b 8@<">*Z CMPnnn:
C,2,D&4D@&">4, <,FH":
F260...F264 - &N@*>Z, D,(4FHDZ 8@<">*Z CMP260
F298...F301 - FD"&>4&",<Z, *">>Z,
F270...F273 - BD@$>Z, *">>Z,

.0004 ;L@D<"H FD"&>,>4b =4 (4 $"6H")
SF260 ;2">,F,>4, & D,(4FHD L@D<"H" FD"&>,>4b
.0298 ;>"R":\>Z6 "*D,F FD"&>4&",<ZN *">>ZN: F298(...F301)
SF262 ;2">,F,>4, & "*D,F>Z6 D,(4FHD FD"&>4&",<ZN *">>ZN
.0270 ;>"R":\>Z6 "*D,F BD@$>ZN *">>ZN:F270(...F273)
SF264 ;2">,F,>4, & "*D,F>Z6 D,(4FHD BD@$>ZN *">>ZN
CMP260 ;FD"&>,>4,

(F0080 ;,F:4 FD"&>,>4, F4>H"8F4R,F84 >,BD"&4:\>@
OF0082 ;4:4 "*D,F" 2"*">Z

;>, & *&@4R>@-*,FbH4R>@6 L@D<,
OF0053) ;4:4 B,D,B@:>,>4,

U726 ;F@@$V,>4, @$ @T4$8, ?S3#?Q=?+ EC!%=+=3+
E ;,F:4 >,H @T4$84
 F0046

U727 ;F@@$V,>4, C!%=?
 E
  F0047

U730 ;F@@$V,>4, ;+=[S+
  E

U731 ;F@@$V,>4, #?9[S+
  Z
 Z
Z ;8@>,P JF:@&4b

;«FD"&>,>4, F4>H"8F4R,F84 >,BD"&4:\>@»
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5 7@<B4:bP4b A9I 4 ,, 2"(DJ28" & II

3FN@*>"b L@D<" A9I BD,*FH"&:b,H F@$@6 H,8FH@&Z6 L"6:, 8@H@DZ6 >,@$N@*4<@ 
B@*&,D("H\ 8@<B4:bP44 *:b 4FB@:\2@&">4b & II. 7@<">*Z & @$X,8H>@6 BD@(D"<<,,
B@:JR,>>@6 & D,2J:\H"H, 8@<B4:bP44, <@(JH $ZH\ &ZB@:>,>Z II.
3FN@*>"b BD@(D"<<" <@0,H F@*,D0"H\ BD@42&@:\>@, R4F:@ 8@<<,>H"D4,&. 7@<<,>-
H"D44 <@(JH $ZH\ 2"*">Z & *&JN L@D<"N

; 8@<<,>H"D46 rs
H@ ,FH\ 8@<<,>H"D46 >"R4>",HFb F4<&@:@< ";" 4 2"8">R4&",HFb >@&@6 FHD@8@6. )DJ("b
&@2<@0>@FH\ J8"2">4b

 /* 8@<<,>H"D46 */
H@ ,FH\ 2"8:`R,>4, H,8FH" & F8@$84 &ZT,BD4&,*,>>Z< @$D"2@<. 1"*">>Z6 H"84<
FB@F@$@< 8@<<,>H"D46 <@0,H F@*,D0"H\ BD@42&@:\>@, R4F:@ FHD@8.
A@F:, 8@<B4:bP44 A9I ,, F:,*J,H 2"(DJ0"H\ & II & *&@4R>@6 L@D<,.
7@<B4:bH@D A9I - ^H@ BD@(D"<<" F 4<,>,< Pe*.exe, &ZB@:>b,<"b B@* JBD"&:,>4,<
@B,D"P4@>>@6 F4FH,<@6 MS DOS >" B,DF@>":\>@< 8@<B\`H,D, L4D<Z IBM, 4:4 >"
F@&<,FH4<@6 F >,6 <"T4>@6. =" <,FH, F4<&@:" * >"N@*4HFb >@<,D &ZBJF8" 8@<B4:b-
H@D". G,8FH@&Z, L"6:Z F D"FT4D,>4,< 4<,>4 *.plc 8@<B4:bH@D &@FBD4>4<",H 8"8
A9I 4 @> FR4HZ&",H 4N.
=" *:4>Z 4FN@*>@6 A9I D"FBD@FHD">b`HFb F:,*J`V4, @(D">4R,>4b:
- *:4>" H,8FH" 4FN@*>@6 BD@(D"<<Z $,2 8@<<,>H"D4,& 4 BD@$,:@&, @$D"$"HZ&",-

<@6 & BD@P,FF, HD">F:bP44 8@<B4:bH@D@<, >, *@:0>" BD,&ZT"H\ 64 8$"6H".
- 8@<B4:bP4b @FJV,FH&:b,HFb & >40>,< 640 8$"6H@& B"<bH4 (Conventional Me-

mory). % ^H@< @HD,28, B"<bH4 *@:0>Z B@<,V"H\Fb 8@<B4:bH@D, 4FN@*>"b BD@-
(D"<<" *:b A9I 4 @B,D"P4@>>"b F4FH,<". +F:4 & BD@P,FF, 8@<B4:bP44 >"FHJ-
B",H 8"8"b->4$J*\ BD@$:,<", F&b2">>"b F 4FB@:\2@&">4,< B"<bH4, D,8@<,>*J-
,HFb B,D,<,FH4H\ DOS 4:4 Norton Commander & &,DN>46 4:4 &ZFT46 @HD,2@8
B"<bH4 (HMA - High Memory Area, UMA - Upper Memory Area).

A@F:, 2"BJF8" 8@<B4:bH@D" @> BD,*:"(",H F:,*J`V4, &@2<@0>@FH4 & <,>`:

F1 A@<@V\: &Z2@& B@<@V4
F2 #4$:4@H,8": &Z$@D *D"6&,D" 4 $4$:4@H,84. %Z$@D @FJV,FH&:b,HFb F 4FB@:\-

2@&">4,< 8>@B@8 B,D,<,V,>4b 8JDF@D" <&&,DN>, <&>42>, <>"BD"-
&@>, <>":,&@> 4 8:"&4T4 &&@*" <ENTER>.

F3 K@D<"H: "&H@<"H4R,F84 L@D<"H4DJ,H 8@<">*Z A9I & 4FN@*>@< H,8FH,
F8 O&,H: 42<,>,>4, D"FP&,H84 ^8D">"
F9 a2Z8: &Z$4D",<Z, b2Z84: ">(:46F846, >,<,P846, &,>(,DF846
F10 %ZN@*: &ZN@* 42 BD@(D"<<Z

+F:4 $Z:" &Z$D">" 8"8@6-H@ 42 BD,*:"(",<ZN &@2<@0>@FH,6 42 <,>`, H@ &ZN@* @HHJ-
*" @FJV,FH&:b,HFb 8:"&4T,6 B,D,N@*" <Esc>.

A@F:, &Z$@D" *D"6&,D" 4 $4$:4@H,84 J8"2Z&"`H BD@(D"<<J *:b 8@<B4:bP44 (A9I
& $4$:4@H,8, *@0:>" @$:"*"H\ 4<,>,< *.plc). A@F:, H@(@, 8"8 8JDF@D $Z: B@*&,*,>
8 BD@(D"<<,, >"0"H\ 8:"&4TJ &&@*" <ENTER>. AD4 ^H@< 8@<B4:bH@D "&H@<"H4R,F84
&ZB@:>b,H 8@<B4:bP4`, BD4 JF:@&44, RH@ & BD@(D"<<, >, >"T:"F\ @T4$8". 7@<">*Z
($,2 8@<<,>H"D4,&) &Z&@*bHFb >" ^8D"> & D"2&,D>JH@6 L@D<,. +F:4 >"6*,>" @T4$8",
H@ >"R4>"b F B,D&@6 @T4$@R>@6 8@<">*Z H,8FH >, $J*,H *":\T, D"2&,D>JH, " &Z&@-
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*4HFb >" ^8D"> & >,FHDJ8HJD4D@&">>@< &4*,. E@@$V,>4, @$ @T4$8, >"N@*4HFb &>42J
>" ^8D">,. 3>H,DBD,H"P4b 8@*@& @V4$84 BD4&,*,>" & AD4:@0,>44, & (:"&, 6.3 “E@@$-
V,>4b @$ @T4$8"N, &Z*"&",<Z, 8@<B4:bH@D@< A9I”, >" FHD">4P, 241.

+F:4 8@<B4:bP4b $Z:" JFB,T>@6, H@ & $4$:4@H,8, - B@<4<@ 4FN@*>@(@ L"6:" F D"F-
T4D,>4,< 4<,>4 *.plc - F@2*",HFb *&@4R>Z6 L"6: F D"FT4D,>4,< 4<,>4 *.bin, 8@H@-
DZ6 <@0>@ B,D,F:"H\ & II. ?*>@&D,<,>>@, 8@<B4:bH@D 2"B4FZ&",H & *&@4R>Z6 L"6:
*"HJ 4 &D,<b 8@<B4:bP44 & L@D<,

[(@*] [<,FbP] [*,>\] [R"F] [<4>JH"]
4 H"80, >@<,D &,DF44 8@<B4:bH@D". %ZT,B,D,R4F:,>>Z, *">>Z, @H@$D"0"`HFb >"
^8D">, II «E,D&4F-A9I». =,@$N@*4<@ F@$:`*"H\ 2" H,<, RH@$Z >@<,D 42*">4b BD@-
(D"<<>@(@ @$,FB,R,>4b & II 4 >@<,D 42*">4b 8@<B4:bH@D" $Z:4 @*4>"8@&Z<4. ="
&ZT,JB@<b>JH@< ^8D">>@< 42@$D"0,>44 H"80, B@b&:b`HFb 4>L@D<"P4@>>Z, *">-
>Z,, 2"B4F">>Z, BD@(D"<<4FH@< & <@*J:\ :200.

% ^H@< F@FH@b>44 LJ>8P4@>":\>Z, 8>@B84 B@2&@:b`H &Z2@& F:,*J`V4N @B,D"P46:
F1 A@<@V\: &Z2@& B@<@V4
F2 Com1: B,D,FZ:8" F8@<B4:D@&">>@6 A9I (L"6: *.bin) & II, ,F:4 B@F:,*@&"-

H,:\>Z6 B@DH B,DF@>":\>@(@ 8@<B\`H,D" F&b2"> F@ &N@*@< RS232C II.
+F:4 HD,$J,HFb 42<,>4H\ >@<,D B@DH", H@ F:,*J,H 4FB@:\2@&"H\ 8:"&4-
T4 <1>, <2>, <3>, <4>. ]H" LJ>8P4b <@0,H $ZH\ 4FB@:\2@&">" H@\8@ &
F:JR", II <@*,:,6 NCT98 4 NCT99.

F3 ;@*J:\ 9: B,D,N@* 8 <,H8, F:,*J`V,(@ <@*J:b & FB4F8, D"2&,D>JH@(@ H,8FH" 
F4 ;@*J:\ 8: B,D,N@* 8 <,H8, BD,*Z*JV,(@ <@*J:b & FB4F8, D"2&,D>JH@(@ H,8FH" 
F5 IF:@&4,: ,F:4 8JDF@D FH@4H & >"R":, JF:@&4b, H@ B@* *,6FH&4,< 8>@B84 8JDF@D B,-

D,N@*4H 8 Z, 2"8:`R4&T,<JFb JF:@&4b. +F:4 8JDF@D FH@4H >" Z, H@ @> B,-
D,N@*4H 8 >"R":J B@&,D84 JF:@&4b.

F6 EH"H4FH48": 2*,F\ <@0>@ &Z$4D"H\ D"2:4R>Z, 8@<">*Z 4 <,H84. AD@(D"<<"
BD@&,Db,H >":4R4, & H,8FH, 2"*">>Z, FFZ:84.

F8 98A@4F8: B@4F8 &&,*,>>@(@ F 8:"&4"HJDZ H,8FH".
F9 1>"R,>4,: ,F:4 B,DF@>":\>Z6 8@<B\`H,D F&b2"> F II R,D,2 B@F:,*@&"H,:\>Z6 4>-

H,DL,6F, H@ >" BD"&@6 FH@D@>, ^8D">" BD@(D"<<" >,BD,DZ&>@ @$>@&:b,H
2>"R,>4b B,D,<,>>ZN, &N@*bV4N & 8@<">*Z, 8@H@DZ, &4*>Z >" ^8D">,.
]H@ @$:,(R",H @H:":*8J A9I.

F10 %ZN@*: &ZN@* 42 BD@(D"<<Z

+F:4 42 <,>` $Z: &Z$D"> 8"8@6-H@ 42 BD,*:"(",<ZN &"D4">H@&, H@ &ZN@* @HHJ*" @FJ-
V,FH&:b,HFb 8:"&4T,6 B,D,N@*" <Esc>.

% II <@*,:,6 NCT98 4 99 >,@$N@*4<@ 2"(DJ24H\ F8@<B4:D@&">>J` *&@4R>J` BD@-
(D"<<J (F D"FT4D,>4,< 4<,>4 .bin).
G"8 8"8 BD4 B,D,FZ:8, R,D,2 B@F:,*@&"H,:\>J` :4>>4` &F, $"6HZ D"2*&"4&"`HFb,
H@ B@:JR,>>Z6 H"84< BJH,< F8@<B4:D@&">>Z6 *&@4R>Z6 L"6: B@HD,$:b,H &*&@,
$@:\T, <,FH", R,< B,D,F:">>"b *&@4R>"b A9I 2">b:" & B"<bH4 II.

% II <@*,:,6 NCT2000, 990, 100, 101 4 NCT104 >,@$N@*4<@ 2"(DJ24H\ 4FN@*>Z6 8@*,
H@,FH\ H,8FH@&Z6 L"6: (F D"FT4D,>4,< 4<,>4 .plc).
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% &ZT,B,D,R4F:,>>ZN II 8@<B4:bP4b A9I @FJV,FH&:b,HFb B@ @8@>R">44 2"(DJ284.
+F:4 4FN@*>Z6 8@* b&:b,HFb @T4$@R>Z<, H@ @T4$@R>Z6 F,(<,>H &Z&@*4HFb >" ^8-
D">, 4 &Z*"`HFb H, 0, F"<Z, F@@$V,>4b, 8@H@DZ, (,>,D4DJ`HFb &,DF4,6, 4FB@:>b,-
<@6 >" B,DF@>":\>Z< 8@<B\`H,D,. A,D,* 2"(DJ28@6 & II P,:,F@@$D"2>@ BD@&,D4H\
F4>H"8F4R,F8J` BD"&4:\>@FH\ BD@(D"<<Z B@FD,*FH&@< 8@<B4:bP44 >" B,DF@>":\-
>Z< 8@<B\`H,D,.
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6.1 E&@*>"b H"$:4P" B,D,<,>>ZN F&b24 <,0*J A9I 4 QAI

I400 7. «D. >"$,(" & H@R8J @$>J:,>4b»
I401 7>@B8" «D,04< <"N@&4R8"»
I402 7>@B8" «D,04< *4F8D,HZ»
I403 7>@B8" «DJR>@6 D,04<»
I404
I405 7. «D,04< DJR>. &&@*" *">>ZN»
I406 7. «"&H@<"H4R,F846 D,04<»
I407 7>@B8" «D,04< D,*"8H@D" »

Y400 9. «D. >"$,(" & H@R8J @$>J:,>4b»
Y401 9"<B" «D,04< <"N@&4R8"»
Y402 9"<B" «D,04< *4F8D,HZ»
Y403 9"<B" «DJR>@6 D,04<»
Y404 
Y405 9. «D,04< DJR>. &&@*" *">>ZN»
Y406 9. «"&H@<"H4R,F846 D,04<»
Y407 9"<B" «D,04< D,*"8H@D"»

I410 7>@B8" «&Z$@D 1-@6 @F4»
I411 7>@B8" «&Z$@D 2-@6 @F4»
I412 7>@B8" «&Z$@D 3-,6 @F4»
I413 7>@B8" «&Z$@D 4-@6 @F4»
I414 7>@B8" «&Z$@D 5-@6 @F4»
I415 7>@B8" «&Z$@D 6-@6 @F4»
I416 7>@B8" «&Z$@D 7-@6 @F4»
I417 7>@B8" «&Z$@D 8-@6 @F4»

Y410 9"<B" «&Z$@D 1-@6 @F4»
Y411 9"<B" «&Z$@D 2-@6 @F4»
Y412 9"<B" «&Z$@D 3-,6 @F4»
Y413 9"<B" «&Z$@D 4-@6 @F4»
Y414 9"<B" «&Z$@D 5-@6 @F4»
Y415 9"<B" «&Z$@D 6-@6 @F4»
Y416 9"<B" «&Z$@D 7-@6 @F4»
Y417 9"<B" «&Z$@D 8-@6 @F4»

I420 7>@B8" «1 4>8D,<,>H»
I421 7>@B8" «10 4>8D,<,>H@&»
I422 7>@B8" «100 4>8D,<,>H@&»
I423 7>@B8" «1000 4>8D,<,>H@&»
I424 
I425 
I426 7>@B8" «!&H@<"H. BD4&b28"» 
I427 7>@B8" «$ZFHDZ6 N@*»

Y420 9"<B" «1 4>8D,<,>H»
Y421 9"<B" «10 4>8D,<,>H@&»
Y422 9"<B" «100 4>8D,<,>H@&»
Y423 9"<B" «1000 4>8D,<,>H@&»
Y424 
Y425 
Y426 9"<B" «!&H@<"H. BD4&b28"»
Y427 9"<B" «$ZFHDZ6 N@*»

I430 1-b 8>@B8" «DJR>@, B,D,<.»
I431 2-b 8>@B8" «DJR>@, B,D,<.»
I432 3-b 8>@B8" «DJR>@, B,D,<.»
I433 4-b 8>@B8" «DJR>@, B,D,<.»
I434 5-b 8>@B8" «DJR>@, B,D,<.»
I435 6-b 8>@B8" «DJR>@, B,D,<.»
I436 7-b 8>@B8" «DJR>@, B,D,<.»
I437 8-b 8>@B8" «DJR>@, B,D,<.»

Y430 CJR>@, B,D,<,V,>4, X +
Y431 CJR>@, B,D,<,V,>4, Y +
Y432 CJR>@, B,D,<,V,>4, Z +
Y433 CJR>@, B,D,<,V,>4, +
Y434 CJR>@, B,D,<,V,>4, X !
Y435 CJR>@, B,D,<,V,>4, Y !
Y436 CJR>@, B,D,<,V,>4, Z !
Y437 CJR>@, B,D,<,V,>4, !
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I440 7>@B8" «H,FH BD@(D"<<Z»
I441 7>@B8" «FH">@8 2"8DZH»
I442 7>@B8" «JF8@D,>>Z6 BD@(@>
I443 7>@B8" «8"*D F>@&"»
I444 7>@B8" «8"*D >"2"*»
I445 7>@B8" «JF:@&>Z6 FH@B» 
I446 7>@B8" «JF:@&>Z6 8"*D 1» 
I447 7>@B8" «@*4>@R>Z6 8"*D»

Y440 9"<B" «H,FH BD@(D"<<Z»
Y441 9"<B" «FH">@8 2"8DZH»
Y442 9"<B" «JF8@D,>>Z6 BD@(@>»
Y443 9"<B" «8"*D F>@&"»
Y444 9"<B" «8"*D >"2"*»
Y445 9"<B" «JF:@&>Z6 FH@B» 
Y446 9"<B" «JF:@&>Z6 8"*D 1»
Y447 9"<B" «@*4>@R>Z6 8"*D»

I450 1-"b LJ>8P4@>":\>"b 8>@B8"
I451 2-"b LJ>8P4@>":\>"b 8>@B8"
I452 3-\b LJ>8P4@>":\>"b 8>@B8"
I453 4-"b LJ>8P4@>":\>"b 8>@B8"
I454 5-"b LJ>8P4@>":\>"b 8>@B8"
I455 6-"b LJ>8P4@>":\>"b 8>@B8"
I456 7-"b LJ>8P4@>":\>"b 8>@B8"
I457 8-"b LJ>8P4@>":\>"b 8>@B8"

Y450 9"<B" 1-@6 8>. DJR>. B,D,<.
Y451 9"<B" 2-@6 8>. DJR>. B,D,<.
Y452 9"<B" 3-,6 8>. DJR>. B,D,<.
Y453 9"<B" 4-@6 8>. DJR>. B,D,<.
Y454 9"<B" 5-@6 8>. DJR>. B,D,<.
Y455 9"<B" 6-@6 8>. DJR>. B,D,<.
Y456 9"<B" 7-@6 8>. DJR>. B,D,<.
Y457 9"<B" 8-@6 8>. DJR>. B,D,<.

I460 9-"b LJ>8P4@>":\>"b 8>@B8"
I461 10-"b LJ>8P4@>":\>"b 8>@B8"
I462 11-"b LJ>8P4@>":\>"b 8>@B8"
I463 12-"b LJ>8P4@>":\>"b 8>@B8"
I464 13-\b LJ>8P4@>":\>"b 8>@B8"
I465 14-"b LJ>8P4@>":\>"b 8>@B8"
I466 15-"b LJ>8P4@>":\>"b 8>@B8"
I467 16-"b LJ>8P4@>":\>"b 8>@B8"

Y460 9"<B" «1-"b @F\ 2"8DZH"»
Y461 9"<B" «2-"b @F\ 2"8DZH"»
Y462 9"<B" «3-\b @F\ 2"8DZH"»
Y463 9"<B" «4-"b @F\ 2"8DZH"»
Y464 9"<B" «5-"b @F\ 2"8DZH"»
Y465 9"<B" «6-"b @F\ 2"8DZH"»
Y466 9"<B" «7-"b @F\ 2"8DZH"»
Y467 9"<B" «8-"b @F\ 2"8DZH"»

I470 7>@B8" EG!CG
I471 7>@B8" EG?A
I472 7>@B8" «LJ>8P4b 2"8DZH"»
I473
I474 7>@B8" M3
I475 7>@B8" M4
I476 7>@B8" M5
I477 7>@B8" C+E+G

Y470 9"<B" EG!CG
Y471 9"<B" EG?A
Y472 9"<B" «LJ>8P4b 2"8DZH"»
Y473 A@*"R" @H <"N@&4R8"
Y474 9"<B" M3
Y475 9"<B" M4
Y476 9"<B" M5
Y477 C+E+G @H A9I

I480 1-"b 8>@B8" B@:\2@&"H,:b
I481 2-"b 8>@B8" B@:\2@&"H,:b 
I482 3-\b 8>@B8" B@:\2@&"H,:b
I483 4-"b 8>@B8" B@:\2@&"H,:b
I484 5-"b 8>@B8" B@:\2@&"H,:b
I485 6-"b 8>@B8" B@:\2@&"H,:b
I486 7-"b 8>@B8" B@:\2@&"H,:b
I487 8-"b 8>@B8" B@:\2@&"H,:b

Y480 9"<B" 1-@6 8>@B. B@:\2@&"H,:b
Y481 9"<B" 2-@6 8>@B. B@:\2@&"H,:b
Y482 9"<B" 3-,6 8>@B. B@:\2@&"H,:b
Y483 9"<B" 4-@6 8>@B. B@:\2@&"H,:b
Y484 9"<B" 5-@6 8>@B. B@:\2@&"H,:b
Y485 9"<B" 6-@6 8>@B. B@:\2@&"H,:b
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I671
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Y713 1"BD@F >" 4-@, F@@$V,>4,
Y714 1"BD@F >" 5-@, F@@$V,>4,
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48 >,*@BJFH4<Z6 F4<&@: B@F:, "SU" (SUB) 
49 @T4$@R>Z6 4>*,8F PARAMETER
50 >,*@BJFH4<Z6 F4<&@: B@F:, P
51 >,*@BJFH4<Z6 F4<&@: B@F:, "L" (& 8@<">*, LOAD)
52 >,*@BJFH4<Z6 F4<&@: B@F:, "MU" (MUL)
53 FFZ:8" >" >,FJV,FH&J`V46 <@*J:\
54 J0, >,FJV,FH&J`V46 >@<,D <@*J:b
55 @T4$@R>@ 2"B@:>,>>Z6 <@*J:\ F@@$V,>46
56 >,*@BJFH4<Z6 F4<&@: B@F:, "DI" (DIV)
57 @T4$@R>Z6 4>*,8F B@F:, 8@<">*Z "J"
58 2"B4F\ B@ >,R,H>@<J "*D,FJ &&@*"-&Z*@*"
59 >,*@BJFH4<Z6 F4<&@: B@F:, "CM" (CMP)
60 FFZ:8" >" >,FJV,FH&J`V46 B@DH &&@*"-&Z&@*" (4>*,8F B@DH" >7) 
61 >,H J0 4:4 J1 & A9I
62 @T4$@R>Z6 4:4 >,BD4<,>4<Z6 2>"8 @B,D"P44 &>JHD4 F8@$@8
63 @T4$@R>@, F@,*4>,>4, JF:@&4b (@T4$@R>@: ,5 AI002; BD"&4:\>@: ,5 ALI002)
64 4>*,8F 8@<">*Z RH $@:\T, R,< 199
65 *:4>" 8"8@(@-:4$@ F@@$V,>4b & <@*J:, :199 BD,&ZT",H 25 F4<&@:@&
66 4>*,8F & 8@<">*, SRH &ZN@*4H 2" *4"B"2@>Z: 050#4>*,8F#099, 4:4

150#4>*,8F#199
67 >,*@BJFH4<"b FFZ:8" & 8@<">*, G (G001, G002)
68 >,*@BJFH4<"b FFZ:8" & 8@<">*, C (C000, C001, C002)
69 *:4>" 8"8@(@-:4$@ 4>*,8F4D@&">>@(@ F@@$V,>4b & <@*J:, :198 BD,&ZT",H 20

F4<&@:@&

70 >,H 2"BbH@6 B,D,* $
71 8@<">*" R B,D,* J0, J1, J2
72 *:4>" F@@$V,>4b > 16 F4<&@:@&
73 “E” $,2 “Z”
74 B,D,* H,8FH@&Z< <@*J:,< >,H 8@<">*Z Gnnn, R, Jn, $
75
76
77
78
79
80
81
82
83
84
85
86
87



6.3 E@@$V,>4b @$ @T4$8"N, &Z*"&",<Z, 8@<B4:bH@D@< A9I

243

88
89
90
91
92
93
94
95
96
97
98
99
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6.4 EB4F@8 (:@$":\>ZN F@@$V,>46

=40, BD4&,*,> FB4F@8 8@*@& D"2:4R>ZN (:@$":\>ZN F@@$V,>46 4 J8"2"> H,8FH, 8@H@-
DZ6 II &Z&@*4H & B@:, F@@$V,>46. A@*D@$>@, @B4F">4, @H*,:\>ZN F@@$V,>46, BD4-
R4>" @T4$@8 4 FB@F@$ 4N JFHD">,>4b <@(JH $ZH\ >"6*,>Z & H,N>4R,F8@6 *@8J<,>H"-
P44 F >"2&">4,< “?B4F">4, D"$@HZ 4 DJ8@&@*FH&@ B@ ^8FB:J"H"P44”.

0 E+C%? 1
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
21 )!GQ37 2
22 )!GQ37 3
23 )!GQ37 4
24 )!GQ37 5
25 )!GQ37 6
26 )!GQ37 7
27 )!GQ37 8
28 )!GQ37 9
40 ?#C!G=!a E%a1[ 1
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
61 PLC G!5;!IG 2
70 DPG %=+ G!5;!IG
80 15V ?S3#7!
90 ?S3#7! E3=MC?=! 1
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
100 7?C?G7?+ 1!;Y7!=3+ 000
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!=3+ 320
999 7?C?G7?+ 1!;Y7!=3+ MON

1020 ?S3#7! A?13O33
1100 G?Q7! ?#=I9+=3a t1
1110
1120
1130
1140
1150
1160
1170
1101 G?Q7! ?#=I9+=3a t2
1111
1121
1131
1141
1151
1171
1102 G?Q7! ?#=I9+=3a t3
1112
1122
1132
1142
1152
1162
1172
1103 G?Q7! ?#=I9+=3a t4
1113
1123
1133
1143
1153
1163
1173
1104 G?Q7! ?#=I9+=3a t5
1114
1124
1134
1144
1154
1164
1174
1105 G?Q7! ?#=I9+=3a t6
1115
1125
1135
1145
1155
1165
1175
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1300 1!AC+U-==!a 1?=! t+
1301
1302
1303
1304
1305
1306
1307
1320 1!AC+U-==!a 1?=! t–
1321
1322
1323
1324
1325
1326
1327
1340 7?=+Q=?+ A?9?/+=3+ t+
1341
1342
1343
1344
1345
1346
1347
1360 7?=+Q=?+ A?9?/+=3+ t–
1361
1362
1363
1364
1365
1366
1367
1380 7?=GIC SA3=). C!1?;7=IG
1400 1!AC+U-==!a 31%=IGC3 1?=!
2000 ?S3#7! PLC 001
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
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
3001 AC+)+9 1=!Q+=3a X,Y,...F
3002 %Y#?C A9?E7?EG3 A?) G68
3003 !)C+E 7??C)3=!G G68
3004 =+G ?#=I9+=3a
3005 1!AC+U-=. G 7?)
3006 AC+)+9 1=!Q+=3a H, D, P
3007 G43, G44, H ;+/)I G2, G3

3008 =+AC!%39[=Y5 G45...G48 
3009 G45...G48 ;+/)I G41, G42
3010 E;+=! A9?E7.A?) G41, G42
3011 ?S3#7! C!1=3OY C!)3IE!
3012 ?S3#7! 1!)!=3a ?7CI/=. R
3013 ?S3#7! ?7C. ;=?'?A?%?C.
3014 ?S3#7! 1!)!Q3 ?7CI/=?EG3
3015
3016 1!AC+U-==Y5 !)C+E
3017 ,C 3 ,R % ?)=?; 7!)C+
3018 ,A % 7!)C+ G2, G3
3019 )?;3=!=G=!a A?EG.=0
3020 ?S3#7! 1!)!Q3 G33,G34
3021 G51 % G33
3022  )+9+=3+ =! 0, G33
3023 ?S3#7! 1!)!Q3 G26
3024 1=!Q+=3+ P ?S3#?Q=. % G96
3025 ?S3#7! 1!)!=3a S
3026 ?S3#7! 1!)!Q3 G10 L3
3027 ?S3#7! 1!)!=3a T % G10 L3
3028 ;=?'? 3=EGCI;+=G?% G10 L3
3029 =?;+C 'CIAAY E93S. %+937
3030 ?S3#7! 1!)!=3a T
3031 EC?7 E9I/#Y 3=EGC. 3EG-7
3032 AC?G3%?C+Q3%Y+ 7?)Y M
3033 ?S3#7! 1!)!=3a M
3034 ?S3#7! 1!)!=3a A,B,C
3035 ?S3#7! 1!)!=3a P
3036 7!)C G39 % G40
3037 G39 =+ % G1,G2,G3
3038 ?S3#7! 1!)!=3a Q
3039 7!)C G38 % G40
3040 G38 =+ % G0, G1
3041 A?E9+ G2, G3 =+9+'. 7!)C
3042 G40 % G2, G3 
3043 G41, G42 % G2, G3
3044 ?S3#7! 1!)!Q3 G41, G42
3045
3046 =+G G?Q73 A+C+E. G41, G42
3047 =+9[1a A+C+79_Q3G[
3048 ?S3#7! 3=G+CK+C+=O33
3049 E9YS7?; )93==!a )I'!
3050 =+G G?Q73 ?#=I9. G29, G30
3051 G22, G28, ... G31, G37 
3052 ?S3#7! % G76, G87
3053 =+G ?E=.G?Q73 393 R G?Q73
3054 G31 % =+AC!%39. E?EG?a=33
3055 G37 % =+AC!%39. E?EG?a=33
3056 AC+)+9

3057 1!AC+U-==?+ A?9+
3058 =+ % DNC
3059
3060
3061
3062
3063
3064 ?S3#7! % ;!7C?E+
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3065 E9YS7?; )93==Y5 7!)C
3066 =+G G?Q73 A+C+E+Q+=3a
3067 ?S3#7! ,A % G16
3068 ?S3#7! QG+=3a
3069 AC+%YS+=3+ IC?%=a
3070 =+ EIU. =?;+C 7!)C! P,Q
3071 ?GEIGEG%I+G 393 ?S3#7! P
3072 ?S3#7! 1!)!=3a L
3073 =+ EIU. =?;+C AC?'C!;;Y
3074 =+A!C=Y5 G67
3075 ?S3#7! 1!)!=3a N
3076 =+G 7?=O! AC?'C!;;Y
3077
3078
3079
3080 ?S3#7! 3EA?9[1?%!=3a #
3081 ?S3#7! 1!)!=3a ,C ,R
3082 =+G %?1%C!G! M99
3083 R=0
3084 ,C,R E9YS7.%+9.393 1!AC.
3085 ?S3#7! ?7CI/=?EG3 G51
3086 ?S3#7! 1!)!Q3 G51
3087 =+9+'!9[=Y5 %Y#?C A9?E7.
3088 1!AC+U. )%3/. SA3=)+9a
3089 A+C+A?9=.#IKK+C G41,G42
3090 =+9[1a A3E!G[ #
3091 ?S3#7! ?A+C!O33 E #
3092 )+9+=3+ =! 0 #
3093 #IKK+C A?9=Y5 #
3094
3095
3096
3097
3098 ?S3#7! !C'I;+=G!
3099
3100
3101 7!)C =+ =!5)+=
3102 =+7?CC+7G. A?13O3a G12.1
3103 %YM?) 31 )3!A!1?=!
3104 1=!Q+=3+ 7?CC+7O33 %+937?
3105 E9YS7?; ;=?'? 7!C;!=?%
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115
3116
3116
3118
3119
3120
3121

3122
3123
3124
3125
3126
3127
3500 3)-G C+)!7G3C?%!=3+
3502 E7?C?EG[ A+C+)!Q3 ?S3#.
3503 #IKK+C A?CG! A+C+A?9=+=
3504 ?S3#7! G!#9.;+EG! 3=EGC.
3505 AC?'C!;;! =+ EIU+EG%I+G
3507 A+C+A3E!G[ ()/=)
3508 G!#9.E?EG?a=3a NC ?S3#7!
3509 G!#9. EC?7! E9I/#Y ?S3#.
3510 G!#9.7?CC+7O33 ?S3#7!
3511 G!#9.=I9+%YM G?Q+7 ?S3#
3514 ?S3#7! A+C+A3E!=3a
3515 ?S3#7! A!C3G+G!
3516 RS232 ?S3#7! 7!)C3C?%!=3a
3518 #3#93?G+7! A+C+A?9=+=!
3519 A!;aG[ A+C+A?9=+=!
3520 =+G G!7?'? K!59!
3524 K!59 =+ ?G7CYG
3528 =+AC!%39[=Y5 7?) ?S3#73
3530 ?S3#7! E3EG+;Y
3545 ?S3#7! G!#9. ;!7C?E?%
3549 %?EEG!=?%3G[ G KI=7O33?)
3550 %?EEG!=?%3G[ G KI=7O33?=
4000 ;!7C??S3#7! 000
4001 ;!7C??S3#7! 001
4002 ;!7C??S3#7! 002
...
4999 ;!7C??S3#7! 999
5000 ;!7C?E??#U+=3+ 000
5001 ;!7C?E??#U+=3+ 001
5002 ;!7C?E??#U+=3+ 002
... ...
5999 ;!7C?E??#U+=3+ 999
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6.5 EB4F@8 8@*@& 8>@B@8

7@:4R,FH&@ 8>@B@8 >" 8:"&4"HJD, QAI (>" 8:"&4"HJD, &&@*" *">>ZN), B@FH"&:b,<@6
&<,FH, F II, <@0,H $ZH\ D"2:4R>Z<. 7@*Z, &ZD"$@H">>Z, 8:"&4"HJD"<4 D"2:4R>@(@
4FB@:\>,>4b, b&:b`HFb 4*,>H4R>Z<4 *:b @*4>"8@&ZN LJ>8P46 4:4 @*4>"8@&ZN F4<-
&@:@&. C"2>4P" <@0,H $ZH\ H@:\8@ & H@<, RH@ >,8@H@DZ, F4<&@:Z (>"BD4<,D, FHD@R-
>Z, $J8&Z) <@(JH $ZH\ &&,*,>Z F@ <>@(@8>@B@R>@6 8:"&4"HJDZ, " F 8:"&4"HJDZ F@
F@8D"V,>>Z< R4F:@< 8>@B@8 - >,H. %@2:, 8@*@& J8"2">@, RH@ 8"8"b 8>@B8" 4:4 8"8"b
8@<$4>"P4b 8B@B@8 D,":42J,H D"2:4R>Z, LJ>8P44 4:4 &ZD"$"HZ&",H F4<&@:Z.
% H"$:4P"N: &D = &,DN>46 D,(4FHD (shift)
7@*Z, &ZD"$"HZ&",<Z, 8:"&4"HJD@6 QAI, B@FH"&:b<@(@ F 15"-*`6<@&Z< <@>4H@D@<
(F@*,D04<@, RH049: I536=1)

8@* 8>@B-
8"

LJ>8-
P4b

8@* 8>@B-
8"

LJ>8-
P4b

8@* 8>@B-
8"

LJ>8-
P4b

8@* 8>@B-
8"

LJ>8-
P4b

00h F1 01h F2 02h F3 03h F4

04h F5 05h F6 06h F7 07h F8

08h F9 09h F0 0Ah 0Bh

0Ch 0Dh 0Eh INS
(&FH"&.)

0Fh DEL
(J*":.)

10h F<,>"

42@$-
D"0.

11h @B,D"-
P4b

12h 13h CAN-
CEL

(@H<,>")

14h PG UP
(BD.
FHD.)

15h PG DN
(F:. FHD.)

16h 17h

18h 19h 1Ah 1Bh F<,>"

2>"8"

1Ch 1Dh 1Eh 1Fh *,FbH.
H@R8"

20h BD@$,: 21h &D ? ! 22h “ “ 23h &D = #

24h &D , $ 25h &D : % 26h &D “ & 27h

28h &D [ ( 29h &D ] ) 2Ah &D / * 2Bh &D – +

2Ch , , 2Dh – – 2Eh 2Fh / /

30h 0 0 31h 1 1 32h 2 2 33h 3 3

34h 4 4 35h 5 5 36h 6 6 37h 7 7

38h 8 8 39h 9 9 3Ah : : 3Bh

3Ch &D > < 3Dh = = 3Eh > > 3Fh ? ?

40h &D

space
41h A A 42h B B 43h C C

44h D D 45h E E 46h F F 47h G G
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8@* 8>@B-
8"

LJ>8-
P4b

8@* 8>@B-
8"

LJ>8-
P4b

8@* 8>@B-
8"

LJ>8-
P4b

8@* 8>@B-
8"

LJ>8-
P4b
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48h H H 49h I I 4Ah J J 4Bh K K

4Ch L L 4Dh M M 4Eh N N 4Fh O O

50h P P 51h Q Q 52h R R 53h S S

54h T T 55h U U 56h V V 57h W W

58h X X 59h Y Y 5Ah Z Z 5Bh [ [

5Ch 5Dh ] ] 5Eh 5Fh

60h 61h &D A a 62h &D B b 63h &D C c

64h &D D d 65h &D E e 66h &D F f 67h &D G g

68h &D H h 69h &D I i 6Ah &D J j 6Bh &D K k

6Ch &D L l 6Dh &D M m 6Eh &D N n 6Fh &D O o

70h &D P p 71h &D Q q 72h &D R r 73h &D S s

74h &D T t 75h &D U u 76h &D V v 77h &D W w

78h &D X x 79h &D Y y 7Ah &D Z z 7Bh

7Ch 7Dh 7Eh %C 7Fh

7@*Z, &ZD"$"HZ&",<Z, 8:"&4"HJD@6 QAI, B@FH"&:b<@(@ F 9"-*`6<@&Z< <@>4H@D@<
(F@*,D04<@, RH049: I536=1)

8@* 8>@B-
8"

LJ>8-
P4b

8@* 8>@B-
8"

LJ>8-
P4b

8@* 8>@B-
8"

LJ>8-
P4b

8@* 8>@B-
8"

LJ>8-
P4b

00h F1 01h F2 02h F3 03h F4

04h F5 05h 06h 07h

08h 09h 0Ah 0Bh

0Ch 0D
h

0Eh INS
(J*":.)

0Fh DEL
(J*":.)

10h F<,>"

42@$-
D"0.

11h @B,D"-
P4b

12h 13h CAN-
CEL

(@H<,>")

14h PG UP
(BD.
FHD.)

15h PG DN
(F:. FHD.)

16h 17h

18h 19h 1Ah 1Bh F<,>"

2>"8"

1Ch 1D
h

1Eh 1Fh *,FbH.
H@R8"

20h BD@$,: 21h &D . ! 22h &D T “ 23h &D 7 #

24h 25h &D O % 26h 27h
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8@* 8>@B-
8"

LJ>8-
P4b

8@* 8>@B-
8"

LJ>8-
P4b

8@* 8>@B-
8"

LJ>8-
P4b

8@* 8>@B-
8"

LJ>8-
P4b
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28h &D +/- ( 29h &D 0 ) 2Ah &D 5 * 2Bh &D 8 +

2Ch &D G , 2D
h

&D 9 – 2Eh 2Fh &D 6 /

30h 0 0 31h 1 1 32h 2 2 33h 3 3

34h 4 4 35h 5 5 36h 6 6 37h 7 7

38h 8 8 39h 9 9 3Ah &D N : 3Bh

3Ch 3D
h

&D 4 = 3Eh 3Fh &D 1 ?

40h &D

BD@-
$,:

41h &D I A 42h &D J B 43h &D K C

44h &D H D 45h &D F E 46h F F 47h G G

48h H H 49h I I 4Ah J J 4Bh K K

4Ch &D S L 4D
h

M M 4Eh N N 4Fh O O

50h &D M P 51h &D R Q 52h R R 53h S S

54h T T 55h &D X U 56h &D Y V 57h &D Z W

58h X X 59h Y Y 5Ah Z Z 5Bh &D 2 [

5Ch 5D
h

&D 3 ] 5Eh 5Fh

60h 61h 62h 63h

64h 65h 66h 67h

68h 69h 6Ah 6Bh

6Ch 6D
h

6Eh 6Fh

70h 71h 72h 73h

74h 75h 76h 77h

78h 79h 7Ah 7Bh

7Ch 7D
h

7Eh %C 7Fh
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6.6 7@*Z ^8D">>ZN 42@$D"0,>46 4 LJ>8P4@>":\>ZN 8>@B@8

7@*Z ^8D">>ZN 42@$D"0,>46 & D,(4FHD, RH027 & F:JR", II <@*,:,6 NCT98 4 99:

RH027 FH"DT46 $"6H

<:"*-
T46

$"6H

01h 02h 03h 04h 05h 06h 07h 08h 09h 0Ah

01h AJ:\H

@B,D"H.

02h !$F@:-
`H.

?H>@-
F4H.

EH">@R. 7@>P.
H@R8"

%F, ),8"DH

@&@

03h G,8FH KJ>8-
P4b

A@F:,*. !8H4&. E@@$V,-
>4,

04h #4$:4-
@H,8"

AD@-
F<@HD

C,*"8-
H4D@&.

%&@*

8"*D" 

05h =J:.H.
2"(@H@&

7@DD.
4>FHD.

1"<,D

>J:.H.
1"<,D

*:4>Z

E<,V.
@H>@F.

06h A"D-DZ
(D"L4

C4F@&"

>4,

07h #1-#33 #100-
#199

#500-
#599

G"6<,D/
FR,HR48

;,FH@

4>FHD

PLC
H"$:4

A"D-D
Z B@:\

1"V4-
H"

08h A"D"< PLC G,FH 9@(4R.
">":.

E4FH,<"

42<,

?FP4:@

F8@B

?T4$-
84

%,DF4b

09h

0Ah
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7@*Z ^8D">>ZN 42@$D"0,>46 & D,(4FHD, RH027 & F:JR", II <@*,:,6 NCT2000, 990,
100, 101 4 104:

RH027 FH"DT46 $"6H

<:"*T4

6 $"6H
01h 02h 03h 04h 05h 06h 07h 08h 09h 0Ah

01h !$F@:-
`H.

?H>@-
F4H.

EH">@R. 7@>P.
H@R8"

%F, ),8"DH

@&@

02h G,8FH KJ>8-
P4b

A@F:,*. !8H4&. AJ:\H

@B,D".
E@@$-
V,>4,

03h #4$:4-
@H,8"

AD@-
F<@HD

C,*"8-
H4D@&.

%&@*

8"*D" 
FEW

04h =J:.H.
2"(@H@&

7@DD.
4>FHD.

1"<,D

>J:.H.
1"<,D

*:4>Z

E<,V.
@H>@F.

05h A"D-DZ
(D"L4

C4F@&"

>4,

06h #1-#33 #100-
#199

#500-
#599

G"6<,D/
FR,HR48

;,FH@

4>FHD

PLC
H"$:4

A"D-DZ
B@:\

1"V4-
H"

07h A"D"< PLC G,FH 9@(4R.
">":.

E4FH,<"

42<,

?FP4:

@F8@B

?T4$-
84

%,DF4b

08h

09h

0Ah

1>"R4H, ,F:4 F@*,D04<@, D,(4FHD" RH027 D"&>@ 0104h, H@ & F:JR", II <@*,:4 NCT99
>" ^8D">, BD4FJHFH&J,H 42@$D"0,>4, #4$:4@H,8", " &F:JR", II <@*,:4 NCT2000 -
E<,V. *,H":4.
+F:4 A9I 0,:",H B@FZ:"H\ *:b QAI 8@*Z @H 8>@B@8 &&@*" *">>ZN 4 @>" B,D,&@*4H
L:"( Y537 & 1, H@ >" ^8D">, $J*,H 42@$D"0,>4, !$F@:`H>"b B@24P4b, 4 & D,(4FHD,
RH027 JFH">"&:4&",HFb 8@* ^H@(@ 42@$D"0,>4b:

RH027=0102h (NCT99)
RH027=0101h (NCT2000)
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% D,(4FHD, RH026 >"N@*bHFb 8@*Z LJ>8P4@>":\>ZN 8>@B@8. +F:4 FH"DT46 $"6H D"&,>
0, H@ LJ>8P4@>":\>Z, 8>@B84 @$F:J04&"`H <,>` &Z$@D" 42@$D"0,>46, " ,F:4 2>"R,-
>4, FH"DT,(@ $"6H" D"&>@ 1, H@ LJ>8P4@>":\>Z, 8>@B84 *,6FH&J`H *:b <,>` @B,D"-
P46:

RH026=00xxh: <,>` &Z$@D" 42@$D"0,>46
RH026=01xxh: <,>` @B,D"P46

% >40>,< $"6H, D,(4FHD" &F,(*" BD4FJHFH&J,H 8@* (DJBBZ, @H>@FbV,6Fb 8 42@$D"0,-
>4` 4 &Z$D">>@6 & B@F:,*>46 D"2, >,2"&4F4<@ @H F@FH@b>4b FH"DT,(@ $"6H" (&Z$@D
42@$D"0,>4b 4:4 @B,D"P44).

+F:4 A9I 0,:",H B@FZ:"H\ 8@*Z @H 8>@B@8 &&@*" *">>ZN 8 QAI 4 @>" B,D,&@*4H
L:"( Y537 & 1, H@ LJ>>8P4@>":\>Z, 8>@B84 4 D,(4FHD RH026 JFH">"&:4&"`HFb & @-
F>@&>@, F@FH@b>4,:

RH026=0000h

RH026 <:"*T46 $"6H

FH"D-
T46

$"6H

<,>`

@B,-
D"P46

EJ$<,>` & <,>` @B,D"P46

1 2 3 4 5 6 7 8 9 0

00h 01h 02h 03h 04h 05h 06h 07h 08h 09h 0Ah

01h

F1 1 1.1 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1 0.1

F2 2 1.2 2.2 3.2 4.2 5.2 6.2 7.2 8.2 9.2 0.2

F3 3 1.3 2.3 3.3 4.3 5.3 6.3 7.3 8.3 9.3 0.3

F4 4 1.4 2.4 3.4 4.4 5.4 6.4 7.4 8.4 9.4 0.4

F5 5 1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.5 0.5

F6 6 1.6 2.6 3.6 4.6 5.6 6.6 7.6 8.6 9.6 0.6

F7 7 1.7 2.7 3.7 4.7 5.7 6.7 7.7 8.7 9.7 0.7

F8 8 1.8 2.8 3.8 4.8 5.8 6.8 7.8 8.8 9.8 0.8

F9 9 1.9 2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 0.9
F0 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 0.0

E@(:"F>@ &ZT,BD4&,*,>>@6 H"$:4P, <:"*T46 $"6H D,(4FHD" <@0,H BD4>4<"H\ 2>"-
R,>4, 01h, 02h, ... H@(*", 8@(*" <,>` @B,D"P46, @H>@FbV4,Fb 8 ^8D">>@<J 42@$D"0,-
>4`, 4<,`H FJ$<,>`.
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% 8"R,FH&, BD4<,D" D"FF<@HD4< 8@*4D@&">4, @B,D"P46, @H>@FbV4NFb 8 42@$D"0,>4`
$4$:4@H,84. EH"DT46 $"6H D,(4FHD" D"&,> 01h, 2>"R4H LJ>8P4@>":\>Z, 8>@B84 @$-
F:J04&"`H <,>` @B,D"P46. +F:4 2>"R,>4, <:"*T,(@ $"6H" D"&>@ 00h, H@ LJ>8P4@-
>":\>Z, 8>@B84 @F>"V,>Z >"*B4Fb<4 <,>` @B,D"P46 (=@&@,, A@4F8, ...). ;:"*T46
$"6H >, <@0,H BD4>4<"H\ 2>"R,>4, 01, H"8 8"8 LJ>8P4@>":\>"b 8>@B8" F1 =@&@, J0,
BD,*FH"&:b,H F@$@6 8>@B8J @B,D"P44, 4 ,, >"0"H4b J0, 4>4P44DJ,H &&@* *">>ZN.
7>@B8" F4 1"(DJ28" BD,*FH"&:b,H F@$@6 8>@B8J *:b <,>` @B,D"P46, H@ ,FH\ @>"
BD4&@*4H 8 &Z$@DJ 42 >,F8@:\84N @B,D"P46. A@^H@<J, B@* *,6FH&4,< ,, >"0"H4b
2>"R,>4, <:"*T,(@ $"6H" 42<,>b,HFb >" 04h, F4(>":424DJb @ H@<, RH@ LJ>8P4@>":\-
>Z, 8>@B84 @$F:J04&"`H @B,D"P44 (A@F:,*., 1I*4F8, ...) 42 <,>` @B,D"P46 1"(DJ28".

RH026 <:"*T46 $"6H

FH"D-
T46

$"6H

<,>`

@B,-
D"P46

EJ$<,>` & <,>` @B,D"P46

I*":b-
,H

1"(DJ-
0",H

E@ND"-
>b,H

AD@-
(@>

%@2-
&D"V"-
,H

E@DH4-
DJ,H

00h 01h 02h 03h 04h 05h 06h 07h 08h 09h 0Ah

01h

F1 =@&@, C"<-
*4F8

A@F:. A@F:. !&H@-
<"H.

%ZB. %@2D.

F2 3V,H %ZB. C"<-
*4F8

C"<-
*4F8

CJR>.
&&@*

*">>.

?H-
<,>"

I$Z&..

F3 I*":b-
,H

?H-
<,>"

A1I %ZB. DNC %Z$D.

F4 1"(DJ-
0",H

%ZB. ?H-
<,>"

DNC
NCT

G4B

F5 E@ND"-
>b,H

?H-
<,>"

G"$:4-
P".

C"2<,D

F6 AD@-
(@>

DNC
FEW

=@<,D

F7 %@2-
&D"V"-
,H

%ZB.

F8 E@DH4-
DJ,H

F9 1"V4-
V.>

F0
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6.7 %D,<,>>Z, *4"(D"<<Z B,D,<,>>ZN A9I

E4>ND@>42"P4b &8:`R,>4b FH">8"

%8:`R,>4, FH">8" <@0>@ >"R"H\ H@(*", 8@(*" >, 2"BD,V,>@ &8:`R,>4, &ZN@*" %79
EG (I542=0). A@* *,6FH&4,< >"0"H4b 8>@B84 %79 EG 2"BJFH4HFb H"6<,D T01. +F:4 >"
FH@D@>, FH">8" &F, & B@Db*8, (>,H "&"D46>@(@ F@FH@b>4b), &N@* !%!C3a B,D,6*,H &
1. +F:4 ^H@H F4(>": BD4*,H B,D,* @8@>R">4,< FR,H" & H"6<,D,, H@ &ZN@* «2"BD@F >"
&8:`R,>4, FH">8"».

AD@P,FF & F:JR", "&"D46>@(@ @FH">@&", F>bH4b (@H@&>@FH4 QAI 4 @T4$84 & F,D&@-
8@>HJD,

% F:JR", "&"D46>@(@ @FH">@&", ,F:4 "&"D46>@, F@FH@b>4, >"FHJB4:@ F 2"*,D08@6 @H-
>@F4H,:\>@ D"2D,T,>4b BD4&@*@&, <@0>@ 2"BJFH4H\ BD@P,FF 2"<,*:,>4b B@FD,*FH&@<
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JFH">@&84 & 0 $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b 4 &8:`R,>4b L:"(" «@FH">@&
B@*"R4» (feed hold). AD@P,FF 2"<,*:,>4b *:4HFb & H,R,>4, &D,<,>4, @BD,*,:,>>@(@
H"6<,D@< T00, 4 B@F:, 2"&,DT,>4b FR,H" & H"6<,D, A9I &8:`R4H &ZN@* «2"BD@F >"
&8:`R,>4, FH">8"».
+F:4 (@H@&>@FH\ QAI F>4<",HFb 4:4 II @$>"DJ04&",H @T4$8J & F,D&@8@>HJD,, L:"(
«2"BD,H >" &8:`R,>4, &ZN@*" %79_Q+=3+ EG!=7!» >,<,*:,>>@ B,D,6*,H & 1, 4
II - >,2"&4F4<@ @H A9I - >,<,*:,>>@ &Z8:`R4H &ZN@* %79_Q+=3+ EG!=7!, &Z-
N@*Z $"2@&ZN F4(>":@& 4 &F, 4>H,DL,6F>Z, &ZN@*Z. EH">@8 <@0,H F>@&" 2"BJF8"H\Fb
H@:\8@ B@F:, &Z8:`R,>4b 4 &8:`R,>4b II.

%D,<,>>"b *4"(D"<<" F4(>":@& 2"B4F4 LJ>8P46 4 D,(4FHD@& B,D,*"R4

%F, LJ>8P44, 2"-
B4F">>Z, & BD@-
(D"<<>Z6 8"*D,
B,D,*"FHFb *:b

A9I 2" @*4> H"8H.
% 1 JFH">@&4HFb
H@H F4(>": 2"B4F4,
& D,(4FHD, B,D,*"-
R4, 8@H@D@(@ B,D,-
*",HFb *,6FH&4-
H,:\>Z6 8@*. E4(-
>": 2"B4F4 J*,D-
04&",HFb & 1 >"
&D,<b @*>@(@ P48-
:" A9I, " B@H@<
@> &@2&D"H4HFb & 0.
AD4 BD4,<, 8@*"
2"*"R,6 A9I b&:b-
,HFb *,8@*4D@&"-
>4, 8@<">*Z 4 B,-
D,&@* & 0 L:"("
Y547  '?G?%?

(LJ>8P44 &ZB@:>,>Z). A9I @BbH\ JFH">@&4H L:"( '?G?%? & 1 B@F:, &ZB@:>,>4b
&F,N LJ>8P46. ]H@ 4>L@D<4DJ,H QAI @ 2"&,DT,>44 LJ>8P4@>":\>@(@ F,(<,>H" 8"*-
D".
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%D,<,>>"b *4"(D"<<" &ZB@:>,>4b LJ>8P46 & 4>*4&4*J":\>@< 8"*D,

% BD4:@0,>>@<
BD4<,D, B@8"2">@
&ZB@:>,>4, @*4-
>@R>@(@ 8"*D" M3
S500 & DJR>@< D,-
04<,. +F:4 L:"(
I546 «& $JL,D, @$-
D " $ " HZ& " ,<Z6

8"*D» JFH">@&:,> &
1, H@ <@0>@ 2"BJF-
H4H\ &ZB@:>,>4,.
A@F:, H@(@, RH@
8"*D $Z: *,8@*4-
D@&"> $:@8@< B@*-

(@H@&84 8"*D", BD4 B@<@V4 F4(>":@& 2"B4F4 I520, I525 4 D,(4FHD@& B,D,*"R4 RH000
4 RH005 8"*D B,D,*"FHFb *:b A9I & P,:bN &ZB@:>,>4b. A9I B,D,&,*,H & 0 L:"( Y547
'?G?%?, 4 J*,D04&",H & ^H@< F@FH@b>44 *@ H,N B@D, B@8" 8@<">*" >, $J*,H &ZB@:>,-
>". A@F:, &ZB@:>,>4b, L:"( '?G?%? JFH">@&4HFb & 1, QAI @R4FH4H L:"( «& $JL,D,
@$D"$"HZ&",<Z6 8"*D», " B@H@< A9I B@("F4H :"<BJ BJF8" Y470.

%D,<,>>"b *4"(D"<<" L:"(@& &D"V,>4b 4 @FH">@&" (:"&>@(@ TB4>*,:b

=" BD4:@0,>>@6
*4"(D"<<, B@8"2">
H@H F:JR"6, 8@(*"
> , B @ * & 40 > Z 6

(:"&>Z6 TB4>*,:\
BD4&,*,> &@ &D"-
V,>4, & >"BD"&:,-
>44 M3, " B@H@<
8@<">*@6 M5 @FH"-
>@&4HFb.
% F:JR", 8@<">*Z
M3 B,D,* JFH">@&-
8@6 L:"(" Y652
«D"2D,T,>4, >"

&Z*"RJ $"2@&@(@
F4(>":"» >,@$N@-
*4<@ J8"2"H\ >"-

BD"&:,>4, (Y653), 4 H"80, Y654=0, H@ ,FH\ $"2@&Z6 F4(>": $,D,HFb 42 D,(4FHD" RH060,
4 2"BD@(D"<<4D@&">>"b S &>,F,HFb & D,(4FHD RH060.
K:"( I650 B,D,6*,H & 1 H@(*", 8@(*" 4>H,(D"H@D $"2@&@(@ F4(>":" & QAI *@FH4(>,H 2>"-
R,>4b, F@@H&,HFH&J`V,(@ 2"BD@(D"<<4D@&">>@6 R"FH@H, @$@D@H@&, 4 L:"( I656 JFH">@-
&4HFb & 1, 8@(*" (:"&>Z6 TB4>*,:\ *@FH4(>,H 2"BD@(D"<<4D@&">>@6 R"FH@HZ @$@D@-
H@&. A@F:, ^H@(@ <@0>@ &8:`R4H\ L:"( Y650 «(:"&>Z6 TB4*,:\ &D"V",HFb».
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% F:JR", 8@<">*Z M5 >,@$N@*4<@ BD4F&@4H\ 2>"R,>4, RH061=0, B,D,&,FH4 L:"( Y654
& 1, H@ ,FH\ $"2@&Z6 F4(>": $,D,HFb 42 D,(4FHD" RH061.
A@F:, H@(@, RH@ 4>H,(D"H@D $"2@&@(@ F4(>":" *@FH4( >J:,&@(@ JD@&>b 4 BD4T,: F4(>":
«>J:,&"b R"FH@H" @$@D@H@&» (I657=1), H@ ,FH\ TB4>*,:\ @FH">@&4:Fb, F:,*J,H &Z8:`-
R4H\ L:"( Y652 «D"2D,T,>4, >" &Z*"RJ $"2@&@(@ F4(>":"» 4 L:"( Y650 «(:"&>Z6
TB4>*,:\ &D"V",HFb».

?D4,>H"P4b (:"&>@(@ TB4>*,:b (M19), 4FN@*b 42 &D"V"`V,(Fb F@FH@b>4b (:"&>@(@
TB4>*,:b

=" B,D&@< T"(J
F:,*J,H 2"<,*:4H\
(:"&>Z6 TB4>*,:\
B@FD,*FH&@< D,-
(4 F HD"  R H 0 6 1
(Y654=1, &Z*"R"
$"2@&@(@ F4(>":"
4 2  D , ( 4 F H D "

RH061). 
A@F:, 2"<,*:,>4b
(:"&>@(@ TB4>*,-
:b  ( I6 5 0 = 1  4

I656=1) >,@$N@*4-
<@ &Z*"H\ F4(>":
Y651 «2"BD@F >" @-
D4,>H"P4`».
?D4,>H"P4b 2"8@>-

R4:"F\ H@(*", 8@(*" L:"( I651 «@D4,>H4D@&">» 4 L:"( I652 «(:"&>Z6 TB4>*,:\ & B@24-
P44» JFH">@&bHFb. K:"( Y652 «D"2D,T,>4, >" &Z*"RJ $"2@&@(@ F4(>":" (:"&>@(@
TB4>*,:b» *@:0,> $ZH\ &@ &8:`R,>>@< F@FH@b>44 & H,R,>4, &F,(@ BD@P,FF", 4 H"80,
B@F:, >,(@.

%D,<,>>"b *4"(D"<<" &ZB@:>,>4b 4>*4&4*J":\>@(@ 8"*D" G0 X150 M3 S500

+F:4 & DJR>@< D,-
04<, 2"B4F"H\ 4>-
* 4 & 4 * J " : \ >Z6

8"*D G0 X150 M3
S500, H@ B@F:, 2"-
8DZH4b 8"*D" L:"(
I546 «& $JL,D, @$-
D " $ " HZ& " ,<Z6

8"*D» B,D,6*,H & 1.
AD4 ^H@< <@0,H
$ZH\ &Z*"> 2"BJF8
(Y470). 
A@F:, H@(@, RH@

$:@8 B@*(@H@&84 8"*D" @$D"$@H": 8"*D, F P,:\` &ZB@:>,4b @> B,D,*"FH ,(@ 4>H,DB@-
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:bH@DJ 4 A9I. AD4 ^H@< 4>H,DB@:bH@D B,D,&,*,H & 0 L:"(4 I550, I551, " A9I - L:"(
Y547 '?G?%?.
3>H,DB@:bP4b 4 &D"V,>4, (:"&>@(@ TB4>*,:b BD@4FN@*bH B"D"::,:\>@ 4 A9I &B,D-
&Z, 2"8@>R4H @$D"$@H8J 8"*D". ?$ ^H@< @>" @B@&,FH4H QAI B@FD,*FH&@< B,D,&@*"
F4(>":" '?G?%? & 1. 
%@ &D,<b B,D,<,V,>4b &@2<@0>@ 2"BD@F4H\ @FH">@&: Y470=0, Y471=1. AD4 ^H@< - B@F-
:, BD@P,FF" 2"<,*:,>4b - 4>H,DB@:bH@D @FH">@&4HFb, RH@ &4*>@ B@ F@FH@b>4` I550=1.
A@F:, B@&H@D>@(@ 2"BJF8" (Y470=1, Y471=0) 4>H,DB@:bH@D B@8D@,H @FH"H@R>Z6 BJH\
4 B,D,&,*,H & 1 L:"(4 I550 4 I551. A@F:, B,D,N@*" & 1 4 L:"(" Y547 ('?G?%?), 4 L:"("
I551 «4>H,DB@:bH@D 2"8@>R4:», &ZB@:>,>4, 8"*D" 2"&,DT4:@F\ 4 QAI JFH">@&4H & 0
L:"( I546. A@F:, ^H@(@ :"<BZ FH"DH " 4 @FH">@&" <@(JH $ZH\ B@("T,>Z.

%D,<,>>"b *4"(D"<<" &ZB@:>,>4b 4>*4&4*J":\>@(@ 8"*D" G1 X0 M5

+F:4 & DJR>@< D,-
04<, 2"B4F"H\ 4>-
* 4 & 4 * J " : \ >Z6

8"*D G0 X0 M5, H@
B@F:, 2"8DZH4b

8"*D" L:"( I546 «&
$JL,D, @$D"$"HZ-
&",<Z6 8"*D» B,-
D,6*,H & 1. AD4 ^-
H@< <@0,H $ZH\
&Z*">  2 "B J F8

(Y470). 
A@F:, H@(@, RH@
$:@8 B@*(@H@&84
8"*D" @$D"$@H":

8"*D, F P,:\` &ZB@:>,4b @> B,D,*"FH ,(@ 4>H,DB@:bH@DJ 4 A9I. AD4 ^H@< 4>H,DB@:b-
H@D B,D,&,*,H & 0 L:"(4 I550, I551, " A9I - L:"( Y547 '?G?%?.
% 8"*D, G1 (I553 «2"BD@F >" &D"V,>4, (:"&>@(@ TB4>*,:b» & F@FH@b>44 1) A9I *@:0-
>" B@*@0*"H\ 8@>P" 4>H,DB@:bP44, 4 @>" <@0,H @FH">@&4H\ (:"&>Z6 TB4>*,:\ H@:\-
8@ B@F:, ^H@(@. 7@>,P 4>H,DB@:bP44 F4(>":424DJ,HFb F@FH@b>4,< 1 L:"(" I551 «4>-
H,DB@:bH@D 2"8@>R4:».
1"H,< <@0,H >"R"H\Fb &ZB@:>,>4, 8@<">*Z M5, 8@>,P 8@H@D@6 F4(>":424DJ,HFb
Y547=1. A@F:, B,D,N@*" & 1 4 L:"(" Y547 '?G?%?, 4 L:"(" I551 «4>H,DB@:bH@D 2"8@>-
R4:», &ZB@:>,>4, 8"*D" 2"&,DT4:@F\ 4 QAI JFH">@&4H & 0 L:"( I546. A@F:, ^H@(@
:"<BZ FH"DH" 4 @FH">@&" <@(JH $ZH\ B@("T,>Z.
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%:4b>4, L:"(@& I553 «2"BD@F >" &D"V,>4, (:"&>@(@ TB4>*,:b» 4 Y650 «(:"&>Z6
TB4>*,:\ &D"V",HFb»

% 8"*D"N G1, G2,
G3 4>H,DB@:bH@D
2"BD@F4H &D"V,>4,
(:"&>@(@ TB4>*,-
:b R,D,2 L:"( I553.
A,D,<,V,>4, >,
>"R4>",HFb *@ H,N
B@D, B@8" A9I >,
F 4 ( >":424DJ , H

&8:`R,>4,< L:"("
Y650 @ &D"V,>44
(:"&>@(@ TB4>*,-
:b. =" D4FJ>8,
(:"&>Z6 TB4>*,:\
2"BJFH4HFb B@*

*,6FH&4,< >"0"H4b 8>@B84 M3 (L:"( I474).
+F:4 &D"V,>4, BD,8D"H4HFb (B@* *,6FH&4,< 8>@B84 M5, L:"( I476), H@ A9I F>"R":"
*@:0>" &Z2&"H\ F@FH@b>4, @FH">@&", 2"H,< @FH">@&4H\ (:"&>Z6 TB4>*,:\. AD4 B@&-
H@D>@< BJF8,, B,D,* FH"DH@< F:,*J,H BD4&,FH4 & *&40,>4, (:"&>Z6 TB4>*,:\.
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7"*D >"D,2">4b D,2X$Z G33

% F:JR", >"D,2">4b
D,2X$Z G33 4>H,D-
B@:bH@D 2"BD@F4H
&D"V,>4, (:"&>@(@
TB4>*,:b  B@ -
FD,*FH&@< L:"("
I553. G"80, &8:`-
R4HFb L:"( I552
«2"BD,H >" <@*4-
L48"P4` 4 @FH"-
>@& G63» 4 L:"(
I554 «>"D,2">4,
D,2X$Z G33».
7@(*" @H *"HR48"
(:"&>@(@ TB4>*,-
:b >"R>JH B@FHJ-
B"H\ 4<BJ:\FZ, H@
2"BJFH4HFb @$D"-
$@H8". ?$D"$@H8"

>, <@0,H $ZH\ @FH">@&:,>" 8>@B8@6 EG?A. A@*"R" BD,8D"H4HFb H@:\8@ H@(*", 8@(*"
(:"&>Z6 TB4>*,:\ @FH">@&4HFb, H"8 8"8 BD4 ^H@< >, B@FHJB"`H 4<BJ:\FZ @H *"HR48"
(:"&>@(@ TB4>*,:b. ?*>"8@ F4(>": «4>H,DB@:bH@D @FH">@&:,>» >, B,D,N@*4H & 1, B@-
H@<J RH@ 4>H,DB@:bH@D $,FBD,DZ&>@ @04*",H 4<BJ:\F@& @H *"HR48" (:"&>@(@ TB4>-
*,:b. A@&H@D>Z6 BJF8 >"D,2">4b D,2X$Z <@0>@ 4>4P44D@&"H\ 8>@B8@6 M3.
E:,*J,H @$D"H4H\ &>4<">4, >" H@, RH@ ,F:4 F4(B": ?EG!=?% (Y542) &8:`R4HFb &@
&D,<b >"D,2">4b D,2X$Z, H@ A9I *@:0>" @FH">@&4H\ (:"&>Z6 TB4>*,:\, H"8 8"8 B@*
*,6FH&4,< F4(>":" @FH">@&" B@*"R4 >,<,*:,>>@ BD,8D"HbHFb &F, B,D,<,V,>4b.
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7"*D >"D,2">4b &>JHD,>>,6 D,2X$Z G74, G84

% F:JR", >"D,2">4b
&>JHD,>>,6 D,2X$Z
G74,G84 4>H,DB@-
:bH@D 2"BD@F4H

&D"V,>4, (:"&>@(@
TB4>*,:b B@FD,*-
FH&@< L:"(" I553.
G"80, &8:`R4HFb
L:"( I552 «2"BD,H
>" <@*4L48"P4` 4
@FH">@& G63». 
7@(*" L:"( Y650
«(:"&>Z6 TB4>-
*,:\ &D"V",HFb» J-
FH">@&:,>, H@ 2"-
BJFH4HFb @$D"$@H-
8". ?$D"$@H8" >,
<@0,H $ZH\ @FH"-
>@&:,>" 8>@B8@6

EG?A.
A@*"R" BD,8D"H4HFb H@:\8@ H@(*", 8@(*" (:"&>Z6 TB4>*,:\ @FH">@&4HFb, H"8 8"8 & F@-
FH@b>44 0 L:"(" Y650 «(:"&>Z6 TB4>*,:\ &D"V",HFb» >,H B@*"R4.
A@* *,6FH&4,< 8>@B84 M5 L:"( Y650 «(:"&>Z6 TB4>*,:\ &D"V",HFb» &Z8:`R4HFb.
A@&H@D>Z6 BJF8 >"D,2">4b &>JHD,>>,6 D,2X$Z <@0>@ 4>4P44D@&"H\ 8>@B8@6 M3.
K:"( ?EG!=?% (Y542=1) @FH">@&4H B@*"RJ, 4 & H"8@< F:JR", BD@(D"<<4FH *@:0,>
B@2"$@H4H\Fb @$ @FH">@&, (:"&>@(@ TB4>*,:b.

%:4b>4, C+E+G" >" 4>H,DB@:bH@D

A@* *,6FH&4,< >"-
0"H4b 8>@B84 D,-
F,H" (I477=1) 4>-
H,DB@:bH@D B,D,6-
*,H & 4FN@*>@, F@-
FH@b>4,, H@ ,FH\ @>
@FH">@&4HFb B@F:,
2 " < , * : , > 4 b

(I550=0), &8:`R4H
L:"(  @FH">@&"

(I551) 4 F>4<,H
L:"( G63 «2"BD@F
>" &D"V,>4, (:"&-

>@(@ TB4>*,:b» 4 L:"( G33. 
A@F:, >"0"H4b D,F,H", A9I *@:0>" &ZB@:>4H\ >J0>Z, *:b FH">8" *,6FH&4b.
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AD,DZ&">4, "&H@<"H4R,F8@(@ D,04<"

!&H@<"H4RF846 D,-
04< BD4@FH">@-
&4HFb &ZN@*@< 42
^H@(@ D,04<", >"-
0"H4,< 8>@B84 D,-
F,H" 4:4 &Z8:`R,-
>4,< FH">8", >"-
BD4<,D B@* *,6FH-
&4,< "&"D46>@(@
@FH">@&" (F>bH4,
% 79_Q+=3+

EG!=7!).
QAI @FH">@&4H 4>-
H,DB@:bH@D, " B@-
H@< &8:`R4H L:"(
I511 (F@FH@b>4,
AC+C). % F@FH@b-
>44 AC+C A9I F@-
ND">4H >,&ZB@:-
>,>>Z, LJ>8P44 4
B,D,&,*,H & 1 F4(-
>": '?G?%?.
% F@FH@b>44 AC+C,
,F:4 & "&H@<"H4-
R,F8@< D,04<,

BD@42@6*,H BJF8,
QAI 2"BD@F4H @FH">@& R,D,2 L:"( I547. % F@FH@b>44 EG?A (Y471=1), B@F:,
=!E9+)EG. KI=7O33?) (4:4 >"0"H4b 8>@B84 &,DN>,(@ D,(4FHD" <shift>) &Z*"FHFb
F@@$V,>4, =!E9+)EG. KI=7O33?=.
A@F:, &Z$@D" )(") 4:4 =(,H), B@* *,6FH&4,< BJF8" BD,8D"H4HFb F@FH@b>4, AC+C
(I511=1). QAI 2"BJFH4H 4>H,DB@:bH@D, A9I &@FFH">@&4H LJ>8P44, F@ND">,>>Z, 4 >,-
&ZB@:>,>>Z, B,D,* BD4@FH">@&8@6, 4 @>" &Z8:`R4H F4(>": '?G?%? (Y547=0).
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%D,<,>>"b *4"(D"<<" B@8"*D@&@(@ &ZB@:>,>4b BD@(D"<<Z

% F:JR", B@8"*D@&@(@ &ZB@:>,>4b (Y447=1) & 8@>P, 8"*D" (Y547=1 4 I551=1) QAI &Z-
*"FH F@@$V,>4, R,D,2 L:"( I547 @ H@<, RH@ @>@ BD4>b:@ F@FH@b>4, @FH">@&". AD4 ^H@<
A9I *@:0>" &Z8:`R4H\ :"<BJ FH"DH" 4 &8:`R4H\ :"<BJ @FH">@&".

%D,<,>>"b *4"(D"<<" 2"BD@F" 4 2"BD,H" >" B,D,<,V,>4,

A@8" L:"( 2"BD,H" >" B,D,<,V,>4, &8:`R,>, B@ F@@H&,HFH&J`V,6 @F4 >, 2"BJF8",HFb
B,D,<,V,>4,. +F:4 & @H&,H >" 8"8@6-H@ 2"BD@F J0, $Z:@ &Z*">@ D"2D,T,>4,
(Y610=0), H@ & H,R,>4, B,D,<,V,>4b &Z8:`R,>4, 4:4 &8:`R,>4, L:"(" Y610 >, 4<,,H
&:4b>4b 4 4>H,DB@:bH@D >, @FH">"&:4&",HFb.. K:"( 2"BD@F" >" B,D,<,V,>4, $J*,H
F>bH H@:\8@ H@(*", 8@(*" B@ *">>@6 @F4 4>H,DB@:bH@D J0, >, &ZD"$"HZ&",H B,D,<,-
V,>4,. +F:4 & 4>H,DB@:bP44 BD4>4<"`H JR"FH4, *&, 4:4 $@:\T, @F,6, H@ 4>H,DB@:b-
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H@D >, 2"BJF8",HFb *@ H,N B@D, B@8" >, D"2D,T,>@ B,D,<,V,>4, B@ &F,< @Fb<, BD4>4-
<"`V4< JR"FH4, & 4>H,DB@:bP44.
A@F:, 2"BD@F" >" B,D,<,V,>4, (I610=1) &8:`R4HFb &ZN@* D"FP,B:,>4b H@D<@2"
(Y010=1) 4 2" BD4N@*@< @H&,H>@(@ F4(>":" (I010=1) &Z*"FHFb D"2D,T,>4, >" B,D,<,-
V,>4, (Y610=0).
A@ @8@>R">44 B,D,<,V,>4b (I610=0) &Z04*",HFb F4(>": «& B@24P44» (I560=1), B@H@<
F>4<,HFb D"2D,T,>4, >" B,D,<,V,>4, (Y610=1) 4 @HBJFH4HFb H@D<@2 (Y010=0). AD@-
P,FF 2"8@>R4HFb H@(*", 8@(*" @H H@D<@0,>4b B@:JR,> @H&,H>Z6 F4(>": (I010=0).

%D,<,>>"b *4"(D"<<" >"$,(" & H@R8J @$>J:,>4b B@ @F4, JBD"&:b,<@6 @H A9I

AD4&b28" H@R84
@$>J:,>4b B@ @F4
A9I <@0,H $ZH\
4>4P44D@&">" B@-
FD,*FH&@< JFH">@&-
84 & 1 L:"(" &ZN@-
*" 8 H@R8, @$>J:,-
>4b (Y944 >" D4-
FJ>8,) 4 &8:`R,-
>4b BJF8@&@(@ $4-
H" (Y940). O48: 2"-
8@>R4HFb H@(*",
8@(*" 4>H,DB@:b-
H@D B@ *">>@6 @F4

@FH">@&:,> 4 2"8@>R4: D"$@HJ (I940=1, I941=1), 4 BD4T,: F4(>": «H@R8" @$>J:,>4b
BD4&b2">"» (I943=1).
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%D,<,>>"b *4"(D"<<" B,D,<,V,>4b @F4, JBD"&:b,<@6 @H A9I

A,D,* 2"BJF8@<
B,D,<,V,>4b B@
@F4 A9I, >,@$N@-
*4<@ JFH">@&4H\
F@@H&,HFH&J`V4,

L:"(4 4 D,(4FHDZ.
+F:4 HD,$J,HFb B,-
D,<,V,>4, F@ F8@-
D@FH\`  B@*"R4

(Y942=1), H@ 2"B4-
F"H\ & D,(4FHDZ
RH172, RH173 0,-
:",<@, 2>"R,>4,
F8@D@FH4. ?BD,*,-
:4H\ <,H@* B,D,<,-
V,>4b: 4>8D,<,>H-
>Z6 4:4 "$F@:`H-
>Z6 (Y943) 4 & F@-
@H&,HFH&44 F ^H4<
2"B@:>4H\ B@24P4-
@>>Z, D,(4FHDZ

(RH170, RH171). 
A@F:, ^H@(@ &8:`R4H\ F4(>": 2"B4F4 (Y941) 4 B@*@0*"H\, B@8" 4>H,DB@:bH@D B,D,&@-
*@< & 0 L:"(" I941 «2"8@>R4:» F4(>":424DJ,H @ BD4,<, 8@<">*Z. 1"H,< &8:`R,>4,<
L:"(" FH"DH" (Y940=1) B,D,<,V,>4, <@0,H $ZH\ >"R"H@. %8:`R,>4,< 4 &Z8:`R,>4,<
BJF8@&@(@ L:"(" B,D,<,V,>4, <@0,H $ZH\ @FH">@&:,>@ 4 B@H@< 2">@&@ >"R"H@.
7@(*" 4>H,DB@:bH@D JFH">@&4H L:"(4 @FH">@&" 4 @8@>R">4b (I940=1, I941=1), H@ BJF8@-
&@6 $4H (Y940) <@0,H $ZH\ &Z8:`R,>. A,D,<,V,>4, BD,8D"H4HFb H@(*", 8@(*" JFH"-
>@&:,> 4 L:"( I564 «@F\ & B@24P44».

C,F,H *,6FH&4b @F4, JBD"&:b,<@6 @H A9I

="0"H4, 8>@B84
D,F,H" >" II >,
&:4b,H >" @F4

A9I. +F:4 HD,$J-
,HFb BD4@FH">@-
&4H\ *,6FH&4, @F4
A9I, H@ >,@$N@*4-
<@  JFH">@&4H\

L:"( D,F,H" (Y545
>" D4FJ>8,). AD4 ^H@< - B@F:, 2"<,*:,>4b - 4>H,DB@:bH@D @FH">@&4HFb (I940=1) 4
&8:`R4H L:"( @8@>R">4b (I941).
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%D,<,>>"b *4"(D"<<" &Z*"R4 *">>ZN

A@F:, 2"B@:>,>4b
@$:"FH4 *">>ZN
(F010 ... F499) 4 D,-
(4FHD@& RH051, ...,
RH053 L:"( Y606
JFH">@&4H\ & 1, B@-
H@< B@*@0*"H\ @H-
&,H>@(@ F4(>":" >"

&N@*, I606. A@F:, BD4N@*" @H&,H>@(@ F4(>":" &Z8:`R4H\ L:"( Y606. A@&H@D>J`
&Z*"RJ <@0>@ 4>4P44D@&"H\ H@(*", 8@(*" QAI H"80, B,D,&,:@ L:"( I606 & 0.

%D,<,>>"b *4"(D"<<" BD4,<" *">>ZN

A@F:, 2"B@:>,>4b
D,(4FHD@& RH054,
..., RH056 8@<">*"
U605 D"2D,T4H

*,6FH&4, BD4,<>@-
(@ 8">":". ? BD4,-
<, *">>ZN QAI @-
B@&,FH4H A9I R,-
D,2 L:"( I607. A@F-
:, H@(@, RH@ A9I
BD4>b:" B@FHJB4&-

T4, *">>Z,, @>" F@@$V4H @$ ^H@< QAI B@FD,*FH&@< 8@<">*Z U607. 1"H,< QAI &Z-
8:`R4H &N@* I607, " B@H@< A9I - &ZN@* Y607.
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6.8 AD4<,D BD@(D"<<4D@&">4b: sample.plc

]H" BD@(D"<<" <@0,H F:J04H\ 4FN@*>Z< @$D"2P@< *:b A9I :`$@(@ FH">8".
% BD4&,*,>>@6 BD@(D"<<, 4FB@:\2J`HFb >"04<>Z, 8>@B84 FH">@R>@(@ BJ:\H" H4B"
2.
7>@B8" EG!CG L48F4DJ,H *,6FH&4b 8>@B84 >"BD"&:,>4b DJR>@(@ B,D,<,V,>4b 4
8>@B8J $ZFHD@(@ N@*", " 8>@B8" EG?A F>4<",H L48F"P4`.
+F:4 & "&H@<"H4R,F8@< D,04<, HD,$J,HFb &<,V"H,:\FH&@ B@FD,*FH&@< <"N@&4R8",
H@ >,@$N@*4<@ >"0"H\ 8>@B8J "&H@<"H4R,F8@(@ D,04<" 4 BD4*,D04&"b ,, & >"0"H@<
F@FH@b>44 H"80, >"0"H\ 8>@B8J D,04<" <"N@&4R8". % ^H@< F:JR", @*>@&D,<,>>@ $J-
*JH &Z$D">Z "&H@<"H4R,F846 D,04< 4 D,04< <"N@&4R8".
?$D"2P@&"b BD@(D"<<" 4>H,DBD,H4DJ,H LJ>8P44 F<,>Z 4>FHDJ<,>H" (T), F<,>Z *4"-
B"2@>" (M11-M18), 8@*4D@&">4b S, &D"V,>4b (:"&>@(@ TB4>*,:b (M3, M4, M5, M19),
@N:"0*"`V,6 &@*Z (M8, M9), 8@*@& JBD"&:,>4b BD@(D"<<>@6 (M0, M1, M2, M30).
E<,>" 4>FHDJ<,>H" 4 *4"B"2@>" (:"&>@(@ TB4>*,:b @FJV,H&:b,HFb &DJR>J`. II @H-
@$D"0",H 8@* &Z2&">>@(@ 4>FHDJ<,>H" 4 HD,$J,<@(@ *4"B"2@>", 4 B@* *,6FH&4,<
EG!CG" BD@*@:0",H D"$@HJ. E<,>J 4>FHDJ<,>H" <@0>@ 4>4P44D@&"H\ BD@(D"<<4D@-
&">4,< "*D,F" T.
E P,:\` $@:,, J*@$>@6 @H:"*84 BD@(D"<<Z *,H":4, & F:JR", JF:@&4b «H,FH», «FH">@8
2"8DZH» 4 «LJ>8P4b 2"8DZH"», B@:JR,>>Z6 @H BD@(D"<<Z >@<,D 4>FHDJ<,>H" 2"B4FZ-
&",HFb & D,(4FHD RH064 $,2 H@(@, RH@$Z A9I 4>4P44D@&":" F<,>J 4>FHDJ<,>H". 7@(*"
JF:@&4, «H,FH», «FH">@8 2"8DZH» 4:4 «LJ>8P4b 2"8DZH"» F>4<",HFb, H@ & D,(4FHD
RH064 2">@F4HFb 8@* 4>FHDJ<,>H" & (:"&>@< TB4>*,:,. 
?$D"2P@&"b BD@(D"<<" &ZD"$"HZ&",H F4(>":Z «(:"&>Z6 TB4>*,:\ >,B@*&40,>» 4
«(:"&>Z6 TB4>*,:\ *@FH4( R"FH@HZ @$@D@H@&» & F"<@6 A9I, B@ *"HR48J (:"&>@(@
TB4>*,:b. ?D4,>H"P4b (:"&>@(@ TB4>*,:b (M19) @FJV,FH&:b,HFb 2"<Z8">4,< 8@>HJ-
D" D,(J:4D@&">4b B@24P44.
% A9I >, 2"BD@(D"<<4D@&">" F<"28" FJBB@DH".
=40, BD4&,*,>@ D"2<,V,>4, 8>@B@8 >" FH">@R>@< BJ:\H, H4B" 2, 4FB@:\2J,<ZN &
A9I:
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/* SAMPLE.PLC, A9I F 4FB@:\2@&">4,< FH">@R>@(@ BJ:\H" H4B" 2 */

/*
&N@*Z:

I000 - >,H "&"D46>@(@ @FH">@&"

I002 - 8>@B8" %79_Q+=3+ EG!=7!

I005 - B,D,8:`R"H,:\ ?EG!=?% A?)!Q3

I020 - B,D,8:`R"H,:\ H@R84 @$>J:,>4b B@ X
I021 - B,D,8:`R"H,:\ H@R84 @$>J:,>4b B@ Y
I022 - B,D,8:`R"H,:\ H@R84 @$>J:,>4b B@ Z
I023 - B,D,8:`R"H,:\ H@R84 @$>J:,>4b B@ 4-@6 @F4

D"FBD,*,:,>4, &N@*>ZN L:"(@& BD4 &>,T>,< <"N@&4R8,

I450 - &Z$D">" @F\ X
I451 - &Z$D">" @F\ Y
I452 - &Z$D">" @F\ Z
I453 - &Z$D">" 4-"b @F\
I454 - &Z$D">" 5-"b @F\
I455 - &Z$D">" 6-"b @F\
I456 -
I457 -

Y474 Y476 Y475 Y403 Y402 Y401 Y400 Y407 Y406 Y405

 I474  I476  I475  I403  I402  I401  I400  I407  I406  I405

Y420 Y421 Y422 Y423 Y447 Y446 Y445

 I420  I421  I422  I423  I447  I446  I445
Y450 Y451 Y452 Y487 Y486 Y485 Y484 Y440 Y441 Y442

 I430  I431  I432  I487  I486  I485  I484  I440  I441  I442
Y453 Y427 Y454 Y483 Y482 Y481 Y480 Y443 Y444 Y472

 I433  I427  I434  I483  I482  I481  I480  I443  I444  I472
Y455 Y456 Y457

 I435  I436  I437 Y470 Y471

 I470  I471
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I460 - 1 4>8D,<,>H
I461 - 10 4>8D,<,>H@&
I462 - 100 4>8D,<,>H@&
I463 -
I464 - @H QAI
I465 - &>,T>46 <"N@&4R@8 &FH"&:,>
I466 -
I467 -

D"FBD,*,:,>4, &N@*>ZN L:"(@& & F:JR", FH">@R>@(@ BJ:\H" H4B" 2:

8>@B84 DJR>@(@ B,D,<,V,>4b (*:b &,DH48":\>ZN FH">8@&)

I430 - 8>@B8" @F4 -X 
I431 - 8>@B8" @F4 +4
I432 - 8>@B8" @F4 +X
I433 - 8>@B8" @F4 -Y
I434 - 8>@B8" @F4 +Y
I435 - 8>@B8" @F4 -Z
I436 - 8>@B8" @F4 -4
I437 - 8>@B8" @F4 +Z

*@B@:\>4H,:\>Z, 8>@B84

I480 - 8>@B8" "&H@<"H. M8
I481 - 8>@B8" M9
I482 - 8>@B8" M8
I483 - 8>@B8" DJR>@(@ B,D,<,V,>4b S
I484 - 8>@B8" R100%
I485 - 8>@B8" R50%
I486 - 8>@B8" R25%
I487 - 8B@B8" RF0%

&ZN@*Z

Y001 - D"2D,T,>4, (:"&>@(@ BD4&@*"
Y002 - &8:`R,>4, @N:"0*"`V,6 &@*Z

D"FBD,*,:,>4, &ZN@*>ZN L:"(@& & F:JR", FH">@R>@(@ BJ:\H" H4B" 2:

:"<BZ 8>@B@8 DJR>@(@ JBD"&:,>4b (*:b &,DH48":\>ZN FH">8@&)

Y450 - :"<B" @F4 -X
Y451 - :"<B" @F4 +4
Y452 - :"<B" @F4 +X
Y453 - :"<B" @F4 -Y
Y454 - :"<B" @F4 +Y
Y455 - :"<B" @F4 -Z
Y456 - :"<B" @F4 -4
Y457 - :"<B" @F4 +Z
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:"<BZ *@B@:>4H,:\>ZN 8>@B@8

Y480 - :"<B" "&H@<"H. M8
Y481 - :"<B" M9
Y482 - :"<B" M8
Y483 - :"<B" DJR>@(@ B,D,<,V,>4b S
Y484 - :"<B" R100%
Y485 - :"<B" R50%
Y486 - :"<B" R25%
Y487 - :"<B" RFO%

<@*J:4, <,H84:

:000 -
:001 - $ZFHDZ6 <@*J:\ 20 <F
:002 -
:003 - @H$@D 8@*" M
:004 - <,H8" B,D,N@*" & <@*J:, @H$@D" 8@*" M
:005 - B@*(@H@&8" @FH">@&" (:"&>@(@ TB4>*,:b
:006 - &@FFH">@&:,>4, 8@*" &D"V,>4b (:"&>@(@ TB4>*,:b
:007 -
:008 -
:009 - *,6F4&4, BD4 BD,DZ&">4b !%G?
:010 - *,6FH&4, BD4 &@2&D"H, 8 !%G?
:011 - C+E+G LJ>8P44
:012 - C+E+G 8>@B@8 BJF8"
:013 - C+E+G 4>H,DL,6F>@6 B:"HZ
:014 - C+E+G &ZN@*>ZN L:"(@&
:015 - &FB@<@("H,:\>Z6 <@*J:\ *:b :009
:016 - &FB@<@("H,:\>Z6 <@*J:\ *:b @$F:J04&">4b (:"&>@(@ TB4>*,:b @H 8>@B@8
:017 - &FB@<@("H,:\>Z6 <@*J:\ *:b &Z8:`R,>4b @D4,>H"P44
:018 - JFH">@&8" F8@D@FH4 B@:2JR,(@ N@*" S *:b CIQ= S 4 M19

:196 - <,H8" @$N@*" <@*J:b :000

3>*48"P4b 8@*@& M:

RH070 - D,(4FHD F@FH@b>4, @N:"0*"`V,6 &@*Z M8, M9

&>JHD,>>4, B,D,<,>>Z,:

F0100 - BD@42@T:" F<,>" D,04<"
F0101 - *,6FH&4, 8>@B@8 DJR>@(@ B,D,<,V,>4b L48F4D@&">@
F0102 - D"2D,T,>4, >" BD,DZ&">4,
F0103 - 2"BD,H B@&H@D>@(@ &8:`R,>4b D"2D,T,>4b >" BD,DZ&">4,
F0104 - BD@&,D4H\ H"6<,D" "&"D46>@(@ @FH">@&"
F0105 - BD@&,D4H\ H"6<,D" &8:`R,>4b %79 EG
F0106 - BD,*Z*JV,, F@FH@b>4b :"<BZ !%G? (Y406)
F0107 - D,04< &>,T>,(@ <"N@&4R8"

F0110 - BD@&,D4H\ 8>@B84 DJR>@(@ B,D,<,V,>4b BD4 EG!CG,
F0111 - &Z2&"H\ F@FH@b>4, EG!CG
F0112 - &Z2&"H\ F@FH@b>4, EG?A
F0113 - &Z2&"H\ F@FH@b>4, !%!C35=Y5 ?EG!=?%
F0114 - L:"( 2"BJF8" (:"&>@(@ TB4>*,:b
F0115 - (:"&>Z6 TB4>*,:\ &D"V",HFb
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F0116 - BD4@FH">@&:,>>@, F@FH@b>4, A9I
F0117 - &Z*"H\ M5 & F:JR", BD4@FH">@&84 A9I

F0120 - >"6*,> &ZB@:>b,<Z6 8@* M
F0121 - M3, M4 @H 8>@B84
F0122 - M5 @H 8>@B84
F0123 - F@ND">,>4, F@FH@b>4b >"F@F" @N:"0*"`V,6 &@*Z
F0124 -
F0125 - &Z2&"H\ F@FH@b>4, M3
F0126 - &Z2&"H\ F@FH@b>4, M4 
F0127 - &Z2&"H\ F@FH@b>4, M5

F0130 - @FH">@& LJ>8P44
F0131 - D"2D,T,>4, &ZB@:>,>4b F<,>Z 4>FHDJ<,>H"
F0132 - D"2D,T,>4, &ZB@:>,>4b B@*(@H@&84 4>FHDJ<,>H"
F0133 - D"2D,T,>4, &ZB@:>,>4b F<,>Z *4"B"2@>"
F0134 - D"2D,T,>4, &ZB@:>,>4b R"FH@HZ @$@D@H@& (:"&>@(@ TB4>*,:b
F0135 - D"2D,T,>4, &ZB@:>,>4b &D"V,>4b (:"&>@(@ TB4>*,:b
F0136 -
F0137 -

F0147 - D"2D,T,>4, &ZB@:>,>4b 8@*" JBD"&:,>4b BD@(D"<<@6

F016 - H,>,&@6 D,(4FHD 8@*" *4"B"2@>" 
(2>"R,>4,: 10, 11, ..., 18)

F018 - H,>,&@6 D,(4FHD 8@*" &D"V,>4b 
(2>"R,>4,: 3, 4, 5, 19)

F024 - H,>,&@6 D,(4FHD 8@*" T
F026 - H,>,&@6 D,(4FHD 8@*" S
F028 - H,>,&@6 D,(4FHD 8@*" JBD"&:,>4b BD@(D"<<@6 

(2>"R,>4,: 0, 1, 2, 30)

F030 - @$:"FH\ F@ND">,>4b D,(4FHD" 8@*" &D"V,>4b
F032 - @$:"FH\ F@ND">,>4b *:b FR,HR48" H"8H@& Q05

&D"V,>4b (:"&>@(@ TB4>*,:b(M3, M4, M5, M19) 

F034 -
F036 -

F050 - D,(4FHD F@ND">,>4b FR,HR48" '?G 
F052 - D,(4FHD F@ND">,>4b *:b FR,HR48" H"8H@& Q01

F<,>Z 4>FHDJ<,>H" (M06)
F054 - D,(4FHD F@ND">,>4b *:b FR,HR48" H"8H@& Q02

B@*(@H@&84 4>FHDJ<,>H"(T)
F056 - D,(4FHD F@ND">,>4b *:b FR,HR48" H"8H@& Q03

F<,>Z *4"B"2@>" (M10, M11, ..., M18)
F058 - D,(4FHD F@ND">,>4b *:b FR,HR48" H"8H@& Q04

R"FH@HZ @$@D@H@& (:"&>@(@ TB4>*,:b (S)
F060 - D,(4FHD F@ND">,>4b *:b FR,HR48" H"8H@& Q05

&D"V,>4b (:"&>@(@ TB4>*,:b (M3, M4, M5, M19)
F062 - D,(4FHD F@ND">,>4b *:b FR,HR48" H"8H@& Q06

@N:"0*"`V,6 &@*Z (M8, M9) 

F078 - D,(4FHD F@ND">,>4b *:b FR,HR48" H"8H@& Q19
8@*@& JBD"&:,>4b BD@(D"<<@6 (M00, M01, M02, M30)

F080 - >@<,D &Z2&">>@(@ 4>FHDJ<,>H"
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F082 - 8@* T, BD4>bH@6 & F:JR", «H,FH», «FH">@8 2"8DZH» 4
«LJ>8P4b 2"8DZH"»

FR,HR484:

Q00 - FR,HR48 '?G
=0 <@0>@ &Z*"H\ F4(>": '?G
>0 F@*,D04<@, D"&>@ R4F:J &ZB@:>b,<ZN LJ>8P46

Q01 - H"8H4D@&">4, F<,>Z 4>FHDJ<,>H" (M06)
Q02 - H"8H4D@&">4, B@*(@H@&84 4>FHDJ<,>H" (T)
Q03 - H"8H4D@&">4, F<,>Z *4"B"2@>" (M10, M11, ..., M18)
Q04 - H"8H4D@&">4, R"FH@HZ @$@D@H@& (:"&>@(@ TB4>*,:b (S)
Q05 - H"8H4D@&">4, &D"V,>4b (:"&>@(@ TB4>*,:b (M3, M4, M5, M19)
Q06 - H"8H4D@&">4, @N:"0*"`V,6 &@*Z (M8, M9)

Q19 - H"8H4D@&">4, 8@*@& JBD"&:,>4b BD@(D"<<@6 (M00, M01, M02, M30)

3>H,DBD,H"P4b F@*,D04<@(@ FR,HR48@&:
=0 LJ>8P4b &ZB@:>,>"
=1,2,... H"8HZ &ZB@:>,>4b LJ>8P44

G"6<,DZ 20 <F:

T00 - H"6<,D "&D46>@(@ @FH">@&"
T01 - H"6<,D %79. EG.
T02 - H"6<,D >"$:`*,>4b 2" R"FH@H@6 @$@D@H@& (:"&>@(@ TB4>*,:b

E,8J>*>Z, H"6<,DZ

H00 - (:"&>Z6 TB4>*,:\ *@FH4( R"FH@HZ @$@D@H@&

A@FH@b>>Z, A9I:

CONST21...CONST28 - F8@D@FH\ @D4,>H"P44 & *4"B"2@>, 1...8
CONST39 - &Z$@D <@4L48"P44 $ZFHD@(@ N@*"

,F:4 0: @H ^8D">>@(@ BJ:\H" JBD"&:,>4b
,F:4 1: 4 B@:@0,>4b @H B,D,8:`R"H,:b <@*4L48"P44 B@*"R4
,F:4 2: 4 B@:@0,>4b 8>@B@8 @H FH">@R>@(@ BJ:\H" H4B" 2
,F:4 3: 13 B@:@0,>46 @H B,D,8:`R"H,:b <@*4L48"P44 B@*"R4, 1204

RAPOVER=0
,F:4 4: 10 B@:@0,>46 @H B,D,8:`R"H,:b <@*4L48"P44 B@*"R4, 1204

RAPOVER=0

*/

/* SAMPLE.PLC */

/* ="R":@ <@*J:b :001 */

:001 ;P48:4R,F846 <@*J:\ A9I *:b &ZB@:>,>4b & 8"0*@< 20 <F
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/* 3=3O33C?%!=3+ */

I510 ;,F:4 «B,D&Z6 <@*J:\ :001 B@F:, &8:`R,>4b»

U521 ;D"2D,T,>4, B,D,8:`R"H,:b &Z$@D" @F4 
;@H LJ>8P4@>":\>@6 8>@B84

U524 ;D"2D,T,>4, 8>@B@8 A9I @H LJ>8P4@>":\>@6 8>@B84
U532 ;&Z$@D FH">@R>@(@ BJ:\H" H4B" 2

U407 ;&Z$@D D,04<" C+)!7G3C?%!=3a
U420 ;&Z$@D T"(" & 1 4>8D,<,>H
U480 ;&8:`R,>4, :"<BZ M8 !%G?
LRP039 ;2">,F,>4, CONST39

 =2 ;<@*4L48"P4b $ZFHD@(@ N@*" @H FH">@R>@(@ BJ:\H" H4B" 2
U484 ;&8:`R,>4, :"<BZ B@:@0,>4b R100%

 Z

UF0102 ;D"2D,T,>4, BD,DZ&">4b
,0 ;0 & OP
SRH060 ;S0
SF080 ;T0
,5 ;5 & OP
SRH062 ;M5
,11 ;11 & OP
SRH063 ;M11
,9 ;9 & OP
SRH070 ;M9

Z ;8@>,P JF:@&4b
;«B,D&Z6 <@*J:\ :001 B@F:, &8:`R,>4b»

/* !%!C35=Y5 ?EG!=?% */

(V000ANI000) ;,F:4 «2"*,6FH&@&": &N@* "&"D46>@(@ @FH">@&"»
UF0113 ;&Z2&"H\ F@FH@b>4, !%!C35=Y5 ?EG!=?%

Z ;8@>,P JF:@&4b
;«2"*,6FH&@&": &N@* "&"D46>@(@ @FH">@&"»

(V540ANI540) ;,F:4 «&ZN@* %79. EG. &Z8:`R,>»
UF0113 ;&Z2&"H\ F@FH@b>4, !%!C35=Y5 ?EG!=?%

Z ;8@>,P JF:@&4b «&ZN@* %79 EG &Z8:`R,>»

F0113 ;,F:4 «&Z2&"H\ F@FH@b>4, !%!C35=Y5 ?EG!=?%»

 Y001 ;,F:4 D"2D,T,> (:"&>Z6 TB4>*,:\
D651 ;&Z8:`R,>4, 2"BD@F" @D4,>H"P44

  U654 ;BDb<"b &Z*"R" $"2@&@(@ F4(>":" 1-(@
;(:"&>@(@ TB4>*,:b

,0 ;0 & OP
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":"

;DJR>@(@ B,D,<,V,>4b (:"&>@(@ TB4>*,:b
 Z ;8@>,P JF:@&4b «(:"&>Z6 TB4>*,:\ D"2D,T,>»

 (Y406 ;,F:4 D,04< !%G?
 ANF0116) ;4 A9I >, BD4@FH">@&:,>"

C009 ;*,6FH&4, BD4 BD,DZ&">44 !%G?
 E ;4>"R,

C011 ;&Z2@& D,F,H" LJ>8P44
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 Z ;8@>,P JF:@&4b «D,04< !%G?» 

C012 ;&Z2@& C+E+G" BJF8@&ZN 8>@B@8
,50 ;50 & OP (2"*,D08" >" 1 F)
ST00 ;2">,F,>4, & H"6<,D "&"D46>@(@ @FH">@&"
UF0104 ;BD@&,D8" H"6<,D" "&"D46>@(@ @FH">@&" 
DF0113 ;@R4FH8" F@FH@b>4b «&Z2@& !%!C35=Y5 ?EG!=?%»

Z ;8@>,P JF:@&4b 
;«&Z2@& F@FH@b>4b !%!C35=Y5 ?EG!=?%»

F0104 ;,F:4 «BD@&,D4H\ H"6<,D "&"D46>@(@ @FH">@&"»
 T00 ;BD@&,D8" H"6<,D" "&"D46>@(@ @FH">@&"
 E ;4>"R,, ,F:4 @> 2"8@>R4:

C013 ;&Z2@& C+E+G" 4>H,DL,6F>@6 B:"HZ
C014 ;&Z2@& C+E+G" &ZN@*>ZN L:"(@&
LY40 ;RH,>4, FHD@84 Y40
A.FF00 ;@R4FH8" $4H@& Y400...Y407
SY40 ;&Z&@* 
U407 ;&8:`R,>4, :"<BZ C+)!7G3C?%!=3a
DF0107 ;&Z8:`R,>4, D,04<" &>,T>,(@ <"N@&4R8"
DF0104 ;BD@&,D4H\ H"6<,D" "&"D46>@(@ @FH">@&"

 Z ;8@>,P JF:@&4b 
;«@H8:`R,>4, ,V, 2"*,D04&",HFb»

Z ;8@>,P JF:@&4b «BD@&,D8" "&"D46>@(@ H"6<,D"»

/* ?$F:J04&">4, &ZN@*" %79 EG */

(V002AI002) ;,F:4 >"0"H" 8>@B8" %79_Q+=3+ EG!=7!

 (NI542 ;,F:4 >, 2"BD,V,>@ &8:`R,>4, &ZN@*" %79 EG
 ANY540)  ;4 >, &8:`R,> %79 EG
 

U540 ;&8:`R,>4, &ZN@*" %79 EG
UF0105 ;BD@&,D4H\ H"6<,D" %79 EG
,126 ;126 & OP (2"*,D08" >" 2.5 F)
ST01 ;JFH">@&8" H"6<,D" %79 EG

 Z ;8@>,P JF:@&4b «&8:`R,>4, &ZN@*" %79 EG >, 2"BD,V,>@ 4
;%79 EG >, &8:`R,>@»

Z ;8@>,P JF:@&4b «8>@B8" %79 EG >"0"H" 4
;%79 EG >, &8:`R,>@»

F0105 ;,F:4 «BD@&,D4H\ H"6<,D %79 EG»

 T01 ;BD@&,D8" H"6<,D" %79 EG

  I000 ;,F:4 >,H "&"D46>@(@ @FH">@&"
DF0105 ;@R4FH8" «BD@&,D8" H"6<,D" %79 EG»

  Z ;>,H "&"D46>@(@ @FH">@&"

 E ;4>"R, 2"8@>R4: 
D540 ;&Z8:`R,>4, &ZN@*" %79 EG
DF0105 ;@R4FH8" «BD@&,D8" H"6<,D" %79 EG»

 Z ;8@>,P JF:@&4b «H"6<,D ,V, &,*,H FR,H»
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Z ;8@>,P JF:@&4b «BD@&,D4H\ H"6<,D %79 EG»

/* ?$F:J04&">4, 8>@B84 C+E+G */

(V477AI477) ;,F:4 >"0"H" 8>@B8" C+E+G

 (Y406 ;,F:4 D,04< !%G?
 ANF0116 ;4 A9I >, BD4@FH">@&:,>"
 A(Y470 ;4 :4$@ F@FH@b>4, EG!CG
 OY471)) ;:4$@ F@FH@b>4, EG?A

UF0117 ;& F:JR", BD4@FH">@&84 A9I &Z*"H\ M5
C009 ;&Z2@& *,6FH&4b BD4 B,D,DZ&">44 !%G?
C012 ;&Z2@& C+E+G" BJF8@&ZN 8>@B@8

 E ;4>"R,
UF0127 ;&Z2&"H\ F@FH@b>4, M5

 Z ;8@>,P JF:@&4b «D,04< !%G?»
C011 ;&Z2@& C+E+G" LJ>8P44
C012 ;&Z2@& C+E+G" BJF8@&ZN 8>@B@8

LI70 ;RH,>4b F:@&" F@@$V,>4b I70
 >0 ;,F:4 >" ^8D">, 4<,,HFb F@@$V,>4,

ONLY70 ;
NSY70 ;@R4FH8" F@@$V,>4b (I700 - I717) 

;>" ^8D">,
 Z ;8@>,P JF:@&4b «F@@$V,>4, >" ^8D">,»

LI72 ;RH,>4, F:@&" F@@$V,>4b I72
 >0 ;,F:4 >" ^8D">, 4<,,HFb F@@$V,>4,

ONLY72 ;
NSY72 ;@R4FH8" F@@$V,>4, (I720 - I737)

;>" ^8D">,
 Z ;8@>,P JF:@&4b «F@@$V,>4, >" ^8D">,»

LI74 ;RH,>4, F:@&" F@@$V,>4b I74
 >0 ;,F:4 >" ^8D">, 4<,,HFb F@@$V,>4,

ONLY74 ;
NSY74 ;@R4FH8" F@@$V,>4, (I740 - I757)

;>" ^8D">,
 Z ;8@>,P JF:@&4b «F@@$V,>4, >" ^8D">,»

LI76 ;RH,>4, F:@&" F@@$V,>4b I76
 >0 ;,F:4 >" ^8D">, 4<,,HFb F@@$V,>4,

ONLY76 ;
NSY76 ;@R4FH8" F@@$V,>4, (I760 - I777)

;>" ^8D">,
 Z ;8@>,P JF:@&4b «F@@$V,>4, >" ^8D">,»

Z ;8@>,P JF:@&4b «>"0"H" 8>@B8" C+E+G»

/* ?#E9I/3%!=3+ EG!=?Q=?'? AI9[G! */

/* E;+=! C+/3;?% */

Y406 ;,F:4 :"<B" !%G? (@D4H 
UF0106 ;&8:`R,>4, BD,*Z*JV,(@ F@FH@b>4b :"<BZ !%G? (Y406)

E ;4>"R,, ,F:4 >, (@D4H
DF0106 ;&Z8:`R,>4, BD,*Z*JV,(@ F@FH@b>4b :"<BZ !%G? (Y406)
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Z ;8@>,P JF:@&4b «:"<B" !%G? (@D4H»

/* 7>@B84 %Y#?C C+/3;! */

(F0102 ;,F:4 BD,DZ&">4, D"2D,T,>@
ANI552 ;4 <@*4L48"P4b >, 2"BD,V,>" 
ANF0107) ;4 >,H D,04<" &>,T>,(@ <"N@&4R8" 

 (V400AI400) ;,F:4 8>@B8" ?#=I >"0"H"
LY40 ;RH,>4b FHD@84 Y40
A.FF00 ;@R4FH8" $4H@& Y400...Y407
SY40 ;&Z&@* 
U400 ;&8:`R,>4, :"<BZ ?#=I
UF0100 ;F<,>" D,04<" BD@42@T:"

 Z ;8@>,P JF:@&4b «8>@B8" ?#=I >"0"H"»

 (V401AI401) ;,F:4 8>@B8" ;!M >"0"H"
 
  Y406 ;,F:4 :"<B" !%G? (@D4H 
   Y401 ;,F:4 :"<B" ;!M (@D4H

D401 ;&Z8:`R,>4, D,04<" ;!M & "&H@
   E ;,F:4 :"<B" ;!M >, (@D4H
    I406 ;,F:4 &*@$"&@8 >"0"H" 4 8>@B8" !%G? 

U401 ;&8:`R,>4, D,04<" ;!M & "&H@
D423 ;("T,>4, :"<BZ «1000 4>8D,<,>H@&»

    E ;4>"R, >, $Z:" >"0"H" 4 ^H" 8>@B8"
LY40 ;RH,>4, FHD@84 Y40
A.FF00 ;@R4FH8" $4H@& Y400...Y407
SY40 ;&Z&@*

 U401 ;&8:`R,>4, :"<B" ;!M
D423 ;("T,>4, :"<BZ «1000 4>8D,<,>H@&»
UF0100 ;F<,>" D,04<" BD@42@T:"

    Z ;8@>,P JF:@&4b
;«&*@$"&@8 >"0"H" 4 8>@B8" !%G?»

   Z ;8@>,P JF:@&4b «:"<B" ;!M (@D4H»
  E ;4>"R,, ,F:4 @>" >, (@D4H

LY40 ;RH,>4b FHD@84 Y40
A.FF00 ;@R4FH8" $4H@& Y400...Y407
SY40 ;&Z&@*

 U401 ;&8:`R,>4, :"<BZ ;!M
D423 ;("T,>4, :"<BZ «1000 4>8D,<,>H@&»
UF0100 ;F<,>" D,04<" BD@42@T:"

  Z ;8@>,P JF:@&4b «:"<B" !%G? (@D4H»

 Z ;8@>,P JF:@&4b «8>@B8" ;!M >"0"H"»

 (V402AI402) ;,F:4 8>@B8" )3E7 >"0"H"
LY40 ;RH,>4, FHD@84 Y40
A.FF00 ;@R4FH8" $4H@& Y400...Y407
SY40 ;&Z&@* 
U402 ;&8:`R,>4, :"<BZ )3E7
UF0100 ;F<,>" D,04<" BD@42@T:"

 Z ;8@>,P JF:@&4b «8>@B8" )3E7 >"0"H"»

 (V403AI403) ;,F:4 8>@B8" CIQ= >"0"H"
LY40 ;RH,>4, FHD@84 Y40
A.FF00 ;@R4FH8" $4H@& Y400...Y407
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SY40 ;&Z&@*
U403 ;&8:`R,>4, :"<BZ CIQ=
UF0100 ;F<,>" D,04<" BD@42@T:"

 Z ;8@>,P JF:@&4b «8>@B8" CIQ= >"0"H"»

 (V405AI405) ;,F:4 8>@B8" C%) >"0"H"
LY40 ;RH,>4, FHD@84 Y40
A.FF00 ;@R4FH8" $4H@& Y400...Y407
SY40 ;&Z&@*
U405 ;&8:`R,>4, :"<BZ C%)
UF0100 ;F<,>" D,04<" BD@42@T:"

 Z ;8@>,P JF:@&4b «8>@B8" C%) >"0"H"»

 (V406AI406) ;,F:4 8>@B8" !%G? >"0"H"
  NY406 ;,F:4 >,H D,04<" !%G?

LY40 ;RH,>4, FHD@84 Y40
A.FF00 ;@R4FH8" $4H@& Y400...Y407
SY40 ;&Z&@*
U406 ;&8:`R,>4, :"<BZ !%G?
UF0100 ;F<,>" D,04<" BD@42@T:"

  Z
 Z ;8@>,P JF:@&4b «8>@B8" !%G? >"0"H"»

 (V407AI407) ;,F:4 8>@B8" C+) >"0"H"
LY40 ;RH,>4, FHD@84 Y40
A.FF00 ;@R4FH8" $4H@& Y400...Y407
SY40 ;&Z&@* 
U407 ;&8:`R,>4, :"<BZ C+)
UF0100 ;F<,>" D,04<" BD@42@T:"

 Z ;8@>,P JF:@&4b «8>@B8" C+) >"0"H"»

 (Y403 ;,F:4 D,04< CIQ=
 OY402 ;4:4 D,04< )3E7
 OY401) ;4:4 D,04< ;!M

  (V483AI483) ;,F:4 8>@B8" '9 SA A?91 >"0"H" 
   NY483 ;4 :"<B" '9 SA A?91 >, (@D4H

U483 ;&8:`R,>4, :"<BZ '9 SA A?91
UF0127 ;&Z2@& F@FH@b>4b M5

   E ;4>"R,
D483 ;&Z8:`R,>4, :"<BZ '9 SA A?91

   Z ;8@>,P JF:@&4b
;«:"<B" '9 SA A?91 >, (@D4H» 

  Z ;8@>,P JF:@&4b
;«8>@B8" '9 SA A?91 >"0"H"» 

 E ;,F:4 >, D,04< CIQ=
D483 ;&Z8:`R,>4, :"<BZ '9 SA A?91

 Z ;8@>,P JF:@&4b «D,04< CIQ=»

Z ;8@>,P JF:@&4b
;«BD,DZ&">4, D"2D,T,>@ 4 ...»

/* ),6FH&4, B@F:, F<,>Z D,04<" */

F0100 ;,F:4 F<,>" D,04<" BD@42@T:"
D470 ;("T,>4, :"<BZ EG!CG
D471 ;&Z8:`R,>4, :"<BZ EG?A
DF0101 ;@R4FH8" «*,6FH&4, 8>@B@8 DJR>@(@ B,D,<,V,>4b L48F4D@&">@»
LY42 ;RH,>4, FHD@84 Y42
A.007F ;@R4FH8" $4H@& DJR>@(@ B,D,<,V,>4b Y427,Y430,...,Y437
SY42 ;&Z&@*
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D713 ;&Z8:`R,>4, 1!AC?E! %C!U+=3a '9!%=?'? SA3=)+9a

LY40 ;RH,>4, FHD@84 Y40
A.00FF ;@R4FH8" $4H@& &Z$@D" @F4 Y410...Y417
SY40 ;&Z&@*
LY44 ;RH,>4, FHD@84 Y44
A.00FF ;@R4FH8" $4H@& :"<B DJR>@(@ B,D,<,V,>4b Y450...Y457
SY44 ;&Z&@*

 
 (F0106 ;,F:4 BD@42@T:" F<,>"
 ANY406) ;42 D,04<" !%G? & )CI'?5 D,04<
  NF0116 ;,F:4 A9I >, BD4@FH">@&:,>"

C009 ;*,6FH&4, BD4 BD,DZ&">44 !%G? - &Z2@&
  Z ;8@>,P JF:@&4b «A9I >, BD4@FH">@&:,>"»
 Z ;8@>,P JF:@&4b 

;«BD@42@T:" F<,>" 42 D,04<" !%G? & )CI'?5 D,04<»

 (NF0106AY406) ;,F:4 BD@42@T:" F<,>"
;42 )CI'?'? D,04<" & D,04< !%G?

C011 ;&Z2@& D,F,H" LJ>8P44
 Z ;8@>,P JF:@&4b

;«BD@42@T:" F<,>" 42 )CI'?'? D,04<" & D,04< !%G?»

DF0100 ;@R4FH8" L:"(" «BD@42@T:" F<,>" D,04<"»

Z ;8@>,P JF:@&4b «BD@42@T:" F<,>" D,04<"»

/* %>,T>46 <"N@&4R@8 */

Y401 ;,F:4 &Z$D"> D,04< <"N@&4R8"

 NI465 ;,F:4 >,H &>,T>,(@ <"N@&4R8"

DF0107 ;>,H D,04<" &>,T>,(@ <"N@&4R8"

  (I430OI432) ;,F:4 >"0"H" 8>@B8" DJR>@(@ B,D,<,V,>4b B@ -X 4:4 +X
LY40 ;RH,>4b FHD@84 Y40
A.00FF ;@R4FH8" $4H@& Y410...Y417
SY40 ;&Z&@*
LY44 ;RH,>4, FHD@84 Y44
A.00FF ;@R4FH8" $4H@& Y450...Y457
SY44 ;&Z&@*
U410 ;&8:`R,>4, :"<BZ

;«1-"b @F\ &Z$D">"»
U450 ;&8:`R,>4, :"<BZ DJR>@(@ B,D,<,V,>4b 1
U452 ;&8:`R,>4, :"<BZ DJR>@(@ B,D,<,V,>4b 3

  Z ;

  (I433OI434) ;,F:4 >"0"H" 8>@B8" DJR>@(@ B,D,<,V,>4b B@ -Y 4:4 +Y
LY40 ;RH,>4b FHD@84 Y40
A.00FF ;@R4FH8" $4H@& Y410...Y417
SY40 ;&Z&@*
LY44 ;RH,>4b FHD@84 Y44
A.00FF ;@R4FH8" $4H@& Y450...Y457
SY44 ;&Z&@*
U411 ;&8:`R,>4, :"<BZ

;«2-"b @F\ &Z$D">"»
U453 ;&8:`R,>4, :"<BZ DJR>@(@ B,D,<,V,>4b 4
U454 ;&8:`R,>4, :"<BZ DJR>@(@ B,D,<,V,>4b 5

  Z ;
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  (I435OI437) ;,F:4 >"0"H" 8>@B8" DJR>@(@ B,D,<,V,>4b B@ -Z 4:4 +Z
LY40 ;RH,>4b FHD@84 Y40
A.00FF ;@R4FH8" $4H@& Y410...Y417
SY40 ;&Z&@*
LY44 ;RH,>4b FHD@84 Y44
A.00FF ;@R4FH8" $4H@& Y450...Y457
SY44 ;&Z&@*
U412 ;&8:`R,>4, :"<BZ

;«3-\b @F\ &Z$D">"»
U455 ;&8:`R,>4, :"<BZ DJR>@(@ B,D,<,V,>4b 6
U457 ;&8:`R,>4, :"<BZ DJR>@(@ B,D,<,V,>4b 8

  Z ;

  (I436OI431) ;,F:4 >"0"H" 8>@B8" DJR>@(@ B,D,<,V,>4b B@ -4 4:4 +4
LY40 ;RH,>4b FHD@84 Y40
A.00FF ;@R4FH8" $4H@& Y410...Y417
LY44 ;RH,>4b FHD@84 Y44
A.00FF ;@R4FH8" $4H@& Y450...Y457
SY44 ;&Z&@*
U413 ;&8:`R,>4, :"<BZ

;«4-"b @F\ &Z$D">"»
U451 ;&8:`R,>4, :"<BZ DJR>@(@ B,D,<,V,>4b 2
U456 ;&8:`R,>4, :"<BZ DJR>@(@ B,D,<,V,>4b 7

  Z

 E ;4>"R,, ,F:4 4<,,HFb &>,T>46 <"N@&4R@8
LI46 ;RH,>4, F:@&" I46 I47
A.00FF ;@R4FH8" $"6H" I470

  >32 ;,F:4 B,D,8:`R"H,:\ *4F8D,HZ
;>, & B,D,N@*>@< F@FH@b>44

   I464 ;,F:4 B@:@0,>4, B,D,8:`R,>4b @H QAI
DF0107 ;>, D,04< &>,T>,(@ <"N@&4R8"
,0 ;0 & OP
SY41 ;("T,>4, :"<B &Z$@D" 4>8D,<,>H@& 4 @F,6

;& B@:@0,>44 QAI *:b BD,*@H&D"V,>4b B,D,<,V,>4b,
;H"8 8"8 *:b QAI J0, *,6FH&J,H
;D,04< <"N@&4R8"

   E ;4>"R, B@:@0,>4, @H <"N@&4R8"
UF0107 ;D,04< &>,T>,(@ <"N@&4R8"
LI45 ;RH,>4, 8>@B@8 B@:\2@&"H,:b
A.07FF ;FD,2
SY41 ;JFH">@&8"

;:"<B &Z$@D" @F,6 4 4>8D,<,>H@&
   Z ;8@>,P JF:@&4b «B@:@0,>4, B,D,8:`R,>4b @H QAI»
  Z ;8@>,P JF:@&4b

;«B,D,8:`R"H,:\ 4>8D,<,>H@& >, & B,D,N@*>@< B@:@0,>44»
 Z ;8@>,P JF:@&4b «>,H &>,T>,(@ <"N@&4R8"»

Z ;8@>,P JF:@&4b 
;«&Z$D"> D,04< <"N@&4R8"»

/* ?$F:J04&">4, 8>@B@8 %Y#?C ?E3 */

NF0107 ;,F:4 >, D,04< &>,T>,(@ <"N@&4R8"

 (V410AI410) ;,F:4 8>@B8" &Z$@D" 1-@6 @F4 
;>"0"H"

LY40 ;RH,>4, FHD@84 Y40
A.00FF ;@R4FH8" $4H@& Y410...Y417
SY40 ;&Z&@* 
U410 ;&8:`R,>4, :"<BZ

;«1-"b @F\ &Z$D">"»
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 Z ;8@>,P JF:@&4b
;«8>@B8" &Z$@D" 1-@6 @F4 >"0"H"»

 (V411AI411) ;,F:4 8>@B8" &Z$@D" 2-@6 @F4
;>"0"H"

LY40 ;RH,>4, FHD@84 Y40
A.00FF ;@R4FH8" $4H@& Y410...Y417
SY40 ;&Z&@*
U411 ;&8:`R,>4, :"<BZ

;«2-"b @F\ &Z$D">"»
 Z ;8@>,P JF:@&4b

;«8>@B8" &Z$@D" 2-@6 @F4 >"0"H"»

 (V412AI412) ;,F:4 8>@B8" &Z$@D" 3-,6 @F4 
;>"0"H"

LY40 ;RH,>4, FHD@84 Y40
A.00FF ;@R4FH8" $4H@& Y410...Y417
SY40 ;&Z&@*
U412 ;&8:`R,>4, :"<BZ

;«3-\b @F\ &Z$D">"»
 Z ;8@>,P JF:@&4b

;«8>@B8" &Z$@D" 3-,6 @F4 >"0"H"»

 (V413AI413) ;,F:4 8>@B8" &Z$@D" 4-@6 @F4
;>"0"H"

LY40 ;RH,>4, FHD@84 Y40
A.00FF ;@R4FH8" $4H@& Y410...Y417
SY40 ;&Z&@*
U413 ;&8:`R,>4, :"<BZ

;«4-"b @F\ &Z$D">"»
 Z ;8@>,P JF:@&4b

;«8>@B8" &Z$@D" 4-@6 @F4 >"0"H"»

 (V414AI414) ;,F:4 8>@B8" &Z$@D" 5-@6 @F4 
;>"0"H"

LY40 ;RH,>4, FHD@84 Y40
A.00FF ;@R4FH8" $4H@& Y410...Y417
SY40 ;&Z&@*
U414 ;&8:`R,>4, :"<BZ

;«5-"b @F\ &Z$D">"»
 Z ;8@>,P JF:@&4b

;«8>@B8" &Z$@D" 5-@6 @F4 >"0"H"»

 (V415AI415) ;,F:4 8>@B8" &Z$@D" 6-@6 @F4
;>"0"H"

LY40 ;RH,>4, FHD@84 Y40
A.00FF ;@R4FH8" $4H@& Y410...Y417
SY40 ;&Z&@*
U415 ;&8:`R,>4, :"<BZ

;«6-"b @F\ &Z$D">"»
 Z ;8@>,P JF:@&4b 

;«8>@B8" &Z$@D" 6-@6 @F4 >"0"H"»

 (V416AI416) ;,F:4 8>@B8" &Z$@D" 7-@6 @F4
;>"0"H"

LY40 ;RH,>4, FHD@84 Y40
A.00FF ;@R4FH8" $4H@& Y410...Y417
SY40 ;&Z&@*
U416 ;&8:`R,>4, :"<BZ

;«7-"b @F\ &Z$D">"»
 Z ;8@>,P JF:@&4b 

;«8>@B8" &Z$@D" 7-@6 @F4 >"0"H"»

 (V417AI417) ;,F:4 8>@B8" &Z$@D" 8-@6 @F4
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;>"0"H"
LY40 ;RH,>4, FHD@84 Y40
A.00FF ;@R4FH8" $4H@& Y410...Y417
SY40 ;&Z&@*
U417 ;&8:`R,>4, :"<BZ

;«8-"b @F\ &Z$D">"»
 Z ;8@>,P JF:@&4b

;«8>@B8" &Z$@D" 8-@6 @F4 >"0"H"»

/* ?$F:J04&">4, 8>@B@8 %Y#?C 3=7C+;+=G?% */

 (V420AI420) ;,F:4 8>@B8" «1 4>8D,<,>H» >"0"H"
LY42 ;RH,>4, FHD@84 Y42
A.FF00 ;@R4FH8" $4H@& Y420...Y427
SY42 ;&Z&@*
U420 ;&8:`R,>4, :"<BZ «1 4>D8D,<,>H»

 Z ;8@>,P JF:@&4b 
;«8>@B8" 1 4>8D,<,>H >"0"H"»

 (V421AI421) ;,F:4 8>@B8" «10 4>8D,<,>H@&» >"0"H"
LY42 ;RH,>4, FHD@84 Y42
A.FF00 ;@R4FH8" $4H@& Y420...Y427
SY42 ;&Z&@*
U421 ;&8:`R,>4, :"<BZ «10 4>D8D,<,>H@&»

 Z ;8@>,P JF:@&4b
;«8>@B8" 10 4>8D,<,>H@& >"0"H"»

 (V422AI422) ;,F:4 8>@B8" «100 4>8D,<,>H@&» >"0"H"
LY42 ;RH,>4, FHD@84 Y42
A.FF00 ;@R4FH8" $4H@& Y420...Y427
SY42 ;&Z&@*
U422 ;&8:`R,>4, :"<BZ «100 4>D8D,<,>H@&»

 Z ;8@>,P JF:@&4b 
;«8>@B8" 100 4>8D,<,>H@& >"0"H"»

 NY401 ;,F:4 >, D,04< <"N@&4R8"
  (V423AI423) ;,F:4 8>@B8" «1000 4>8D,<,>H@&» >"0"H"

LY42 ;RH,>4, FHD@84 Y42
A.FF00 ;@R4FH8" $4H@& Y420...Y427
SY42 ;&Z&@*
U423 ;&8:`R,>4, :"<BZ «1000 4>D8D,<,>H@&»

  Z ;8@>,P JF:@&4b
;«8>@B8" 1000 4>8D,<,>H@& >"0"H"»

 Z ;8@>>,6 JF:@&4b «>, D,04< <"N@&4R8"»

Z ;8@>,P JF:@&4b
;«>,H &>,T>,(@ <"N@&4R8"»

/* ?$F:J04&">4, 8>@B@8 IE9?%35 */

(NI546O ;,F:4 & $JL,D,
;>,H @$D"$"HZ&",<@(@ 8"*D" 4:4

(Y447A ;«B@ 8"*D"<» 4
Y547A ;'?G 4 
I551A ;4>H,DB@:bH@D 2"8@>R4: 4
NI552)) ;<@*4L48"P4b >, 2"BD,V,>"
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 (V440AI440) ;,F:4 8>@B8" G+EG >"0"H"
  NY440 ;,F:4 :"<B" G+EG >, (@D4H

U440 ;&8:`R,>4, :"<BZ G+EG
  E ;4>"R,

D440 ;&Z8:`R,>4, :"<BZ G+EG
  Z ;8@>,P JF:@&4b «:"<B" G+EG >, (@D4H»
 Z ;8@>,P JF:@&4b «8>@B8" G+EG >"0"H"»

 (V441AI441) ;,F:4 8>@B8" EG 1!7C >"0"H"
  NY441 ;,F:4 :"<B" EG 1!7C >, (@D4H

U441 ;&8:`R,>4, :"<BZ EG 1!7C
  E ;4>"R,

D441 ;&Z8:`R,>4, :"<BZ EG 1!7C
  Z ;8@>,P JF:@&4b «:"<B" EG 1!7C >, (@D4H»
 Z ;8@>,P JF:@&4b «8>@B8" EG 1!7C >"0"H"»

 (V472AI472) ;,F:4 8>@B8" L-a 1!7C >"0"H"
NLY472 ;4>&,DF>@, RH,>4, :"<BZ L-a 1!7C
SY472 ;2">,F,>4, :"<BZ K-a 1!7C

 Z ;8@>,P JF:@&4b K-a 1!7C

Z ;8@>,P JF:@&4b
;«>,H @$D"$"HZ&",<<@(@ 8"*D" ...»

(V442AI442) ;,F:4 8>@B8" EIM?5 AC >"0"H"
 NY442 ;,F:4 :"<B" EIM?5 AC >, (@D4H

U442 ;&8:`R,>4, :"<BZ EIM?5 AC
 E ;4>"R,

D442 ;&Z8:`R,>4, :"<BZ EIM?5 AC
 Z ;8@>,P JF:@&4b «:"<B" EIM?5 AC >, (@D4H»
Z ;8@>,P JF:@&4b «8>@B8" EIM?5 AC >"0"H"»

(V443AI443) ;,F:4 8>@B8" 7!)C E= >"0"H"
 (NY443 ;,F:4 :"<B" 7!)C E= >, (@D4H
 AI511) ;4 F@FH@b>4, AC+C

U443 ;&8:`R,>4, :"<BZ 7!)C E=
D444 ;&Z8:`R,>4, :"<BZ 7!)C =!1

 E ;4>"R,
D443 ;&Z8:`R,>4, :"<BZ 7!)C E=

 Z ;8@>,P JF:@&4b «:"<B" 7!)C E= >, (@D4H»
Z ;8@>,P JF:@&4b «8>@B8" 7!)C E= >"0"H"»

(V444AI444) ;,F:4 8>@B8" 7!)C =!1 >"0"H"
 (NY444 ;,F:4 :"<B" 7!)C =!1 >, (@D4H
 AI511) ;4 F@FH@b>4, AC+C

U444 ;&8:`R,>4, :"<BZ 7!)C =!1
D443 ;&Z8:`R,>4, :"<BZ 7!)C E=

 E ;4>"R,
D444 ;&Z8:`R,>4, :"<BZ 7!)C =!1

 Z ;8@>,P JF:@&4b «:"<B" 7!)C =!1 >, (@D4H»
Z ;8@>,P JF:@&4b «8>@B8" 7!)C =!1 >"0"H"»

(V445AI445) ;,F:4 8>@B8" IE9 EG?A >"0"H"
 NY445 ;,F:4 :"<B" IE9 EG?A >, (@D4H

U445 ;&8:`R,>4, :"<BZ IE9 EG?A
 E ;4>"R,

D445 ;&Z8:`R,>4, :"<BZ IE9 EG?A
 Z ;8@>,P JF:@&4b «:"<B" IE9 EG?A >, (@D4H»
Z ;8@>,P JF:@&4b «8>@B8" IE9 EG?A >"0"H"»

(V446AI446) ;,F:4 8>@B8" IE9 71 >"0"H"
 NY446 ;,F:4 :"<B" IE9 71 >, (@D4H

U446 ;&8:`R,>4, :"<BZ IE9 71
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 E ;4>"R,
D446 ;&Z8:`R,>4, :"<BZ IE9 71

 Z ;8@>,P JF:@&4b «:"<B" IE9 71 >, (@D4H»
Z ;8@>,P JF:@&4b «8>@B8" IE9 71 >"0"H"»

(V447AI447) ;,F:4 8>@B8" ?)3= >"0"H"
 NY447 ;,F:4 :"<B" ?)3= >, (@D4H

U447 ;&8:`R,>4, :"<BZ ?)3=
 E ;4>"R,

D447 ;&Z8:`R,>4, :"<BZ ?)3=
 Z ;8@>,P JF:@&4b «:"<B" ?)3= >, (@D4H»
Z ;8@>,P JF:@&4b «8>@B8" ?)3= >"0"H"»

/* ?$F:J04&">4, 8>@B@8 CIQ=?'? A+C+;+U+=3a */

(I000 ;,F:4 >,H "&"D46>@(@ F@FH@b>4b 
AI540) ;4 &8:`R,>@ %79 EG

 I427 ;,F:4 8>@B8" $ZFHD@(@ N@*" CIQ= >"0"H"
U427 ;&8:`R,>4, :"<BZ $ZFHD@(@ N@*" CIQ=

 E ;4>"R,
  NF0101 ;*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@

D427 ;&Z8:`R,>4, :"<BZ $ZFHD@(@ N@*" CIQ=
  Z ;8@>,P JF:@&4b

;«*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@»
 Z ;8@>,6 JF:@&4b

;«8>@B8" $ZFHD@(@ N@*" CIQ= >"0"H"»

 (Y400 ;,F:4 ?#=I
 OY402 ;4:4 )3E7
 OY403) ;4:4 (@D4H :"<B" D,04<" CIQ=

  I430 ;,F:4 8>@B8" CIQ=1 >"0"H"
U434 ;&8:`R,>4, :"<BZ CIQ= @F4 X & >"BD"&:,>44 -
U450 ;&8:`R,>4, :"<BZ CIQ=1
D430 ;&Z8:`R,>4, :"<BZ CIQ= @F4 X & >"BD"&:,>44 +
D452 ;&Z8:`R,>4, :"<BZ CIQ=3

  E ;4>"R,
   NF0101 ;*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@

D434 ;&Z8:`R,>4, :"<BZ CIQ= @F4 X & >"BD"&:,>44 -
D450 ;&Z8:`R,>4, :"<BZ CIQ=1

   Z ;8@>,P JF:@&4b 
;«*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@»

  Z ;8@>,P JF:@&4b «8>@B8" CIQ=1 >"0"H"»

  I432 ;,F:4 8>@B8" CIQ=3 >"0"H"
U430 ;&8:`R,>4, :"<BZ CIQ= @F4 X & >"BD"&:,>44 +
U452 ;&8:`R,>4, :"<BZ CIQ=3
D434 ;&Z8:`R,>4, :"<BZ CIQ= @F4 X & >"BD"&:,>44 -
D450 ;&Z8:`R,>4, :"<BZ CIQ=1

  E ;4>"R,
   NF0101 ;*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@

D430 ;&Z8:`R,>4, :"<BZ CIQ= @F4 X & >"BD"&:,>44 +
D452 ;&Z8:`R,>4, :"<BZ CIQ=3

   Z ;8@>,P JF:@&4b
;«*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@»

  Z ;8@>,P JF:@&4b «8>@B8" CIQ=3 >"0"H"»

  I433 ;,F:4 8>@B8" CIQ=4 >"0"H"
U435 ;&8:`R,>4, :"<BZ CIQ= @F4 Y & >"BD"&:,>44 -
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U453 ;&8:`R,>4, :"<BZ CIQ=4
D431 ;&Z8:`R,>4, :"<BZ CIQ= @F4 Y & >"BD"&:,>44 +
D454 ;&Z8:`R,>4, :"<BZ CIQ=5

  E ;4>"R,
   NF0101 ;*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@

D435 ;&Z8:`R,>4, :"<BZ CIQ= @F4 Y & >"BD"&:,>44 -
D453 ;&Z8:`R,>4, :"<BZ CIQ=4

   Z ;8@>,P JF:@&4b
;«*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@»

  Z ;8@>,P JF:@&4b «8>@B8" CIQ=4 >"0"H"»

  I434 ;,F:4 8>@B8" CIQ=5 >"0"H"
U431 ;&8:`R,>4, :"<BZ CIQ= @F4 Y & >"BD"&:,>44 +
U454 ;&8:`R,>4, :"<BZ CIQ=5
D435 ;&Z8:`R,>4, :"<BZ CIQ= @F4 Y & >"BD"&:,>44 -
D453 ;&Z8:`R,>4, :"<BZ CIQ=4

  E ;4>"R,
   NF0101 ;*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@

D431 ;&Z8:`R,>4, :"<BZ CIQ= @F4 Y & >"BD"&:,>44 +
D454 ;&Z8:`R,>4, :"<BZ CIQ=5

   Z ;8@>,P JF:@&4b
;«*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@»

  Z ;8@>,P JF:@&4b «8>@B8" CIQ=5 >"0"H"»

  I435 ;,F:4 8>@B8" CIQ=6 >"0"H"
U436 ;&8:`R,>4, :"<BZ CIQ= @F4 Z & >"BD"&:,>44 -
U455 ;&8:`R,>4, :"<BZ CIQ=6
D432 ;&Z8:`R,>4, :"<BZ CIQ= @F4 Z & >"BD"&:,>44 +
D457 ;&Z8:`R,>4, :"<BZ CIQ=8

  E ;4>"R,
   NF0101 ;*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@

D436 ;&Z8:`R,>4, :"<BZ CIQ= @F4 Z & >"BD"&:,>44 -
D455 ;&Z8:`R,>4, :"<BZ CIQ=6

   Z ;8@>,P JF:@&4b
;«*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@»

  Z ;8@>,P JF:@&4b «8>@B8" CIQ=6 >"0"H"»

  I437 ;,F:4 8>@B8" CIQ=8 >"0"H"
U432 ;&8:`R,>4, :"<BZ CIQ= @F4 Z & >"BD"&:,>44 +
U457 ;&8:`R,>4, :"<BZ CIQ=7
D436 ;&Z8:`R,>4, :"<BZ CIQ= @F4 Z & >"BD"&:,>44 -
D455 ;&Z8:`R,>4, :"<BZ CIQ=6

  E ;4>"R,
   NF0101 ;*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@

D432 ;&Z8:`R,>4, :"<BZ CIQ= @F4 Z & >"BD"&:,>44 +
D457 ;&Z8:`R,>4, :"<BZ CIQ=8

   Z ;8@>,P JF:@&4b
;«*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@»

  Z ;8@>,P JF:@&4b «8>@B8" CIQ=8 >"0"H"»

  I436 ;,F:4 8>@B8" CIQ=7 >"0"H"
U437 ;&8:`R,>4, :"<BZ CIQ= & >"BD"&:,>44 -
U456 ;&8:`R,>4, :"<BZ CIQ=7
U413 ;&8:`R,>4, :"<BZ «4-"b @F\ &Z$D">"»
D433 ;&Z8:`R,>4, :"<BZ CIQ= & >"BD"&:,>44 +
D451 ;&Z8:`R,>4, :"<BZ CIQ=2

  E ;4>"R,
   NF0101 ;*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@

D437 ;&Z8:`R,>4, :"<BZ CIQ= & >"BD"&:,>44 - 
D456 ;&Z8:`R,>4, :"<BZ CIQ=7

   Z ;8@>,P JF:@&4b
;«*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@»

  Z ;8@>,P JF:@&4b «8>@B8" CIQ=7 >"0"H"»
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  I431 ;,F:4 8>@B8" CIQ=2 >"0"H"
U433 ;&8:`R,>4, :"<BZ CIQ= & >"BD"&:,>44 +
U451 ;&8:`R,>4, :"<BZ CIQ=7
U413 ;&8:`R,>4, :"<BZ «4-"b @F\ &Z$D">"»
D437 ;&Z8:`R,>4, :"<BZ CIQ= & >"BD"&:,>44 -
D456 ;&Z8:`R,>4, :"<BZ CIQ=7

  E ;4>"R,
   NF0101 ;*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@

D433 ;&Z8:`R,>4, :"<BZ CIQ= & >"BD"&:,>44 +
D451 ;&Z8:`R,>4, :"<BZ CIQ=2

   Z ;8@>,P JF:@&4b
;«*,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@»

  Z ;8@>,P JF:@&4b «8>@B8" CIQ=2 >"0"H"»

 Z ;8@>,P JF:@&4b
;«(@D4H :"<B" D,04<" ?#=I 4:4 )3E7 4:4 CIQ=»

Z ;8@>,P JF:@&4b
;«>,H "&"D46>@(@ F@FH@b>4b 4 &8:`R,>@ %79 EG»

/* ;?)3K37!O33 */

LRP039 ;&Z$@D <@*4L48"P44 $ZFHD@(@ N@*"
;B@ B"D"<,HDJ CONST20

=0 ;,F:4 0: @H ^8D">>@(@ BJ:\H" JBD"&:,>4b
U525 ;R% @H ^8D">>@(@ BJ:\H" JBD"&:,>4b
LRH039 ;R% RH,>4, &N@*>@(@ D,(4FHD"

E ;4>"R, 

 =1 ;F% @H B,D,8:`R"H,:b <@*4L48"P44
D525 ;R% >, @H ^8D">>@(@ BJ:\H" JBD"&:,>4b
LRH028 ;F% RH,>4, &N@*>@(@ D,(4FHD"

  <4 ;,F:4 F%<10%
,0 ;R%=F0

  E ;4>"R,
   <7 ;,F:4 5%<F%<40%

,1 ;R%=25%
   E ;4>"R,
    <10 ;,F:4 40%<F%<70%

,2 ;R%=50%
    E ;4>"R,, ,F:4 70%<F%

,3 ;R%=100%
    Z ;8@>,P JF:@&4b 40%<F%<70%
   Z ;8@>,P JF:@&4b 5%<F%<40%
  Z ;8@>,P JF:@&4b F%<10%
 E ;
  =2 ;@H 8>@B@8 FH">@R>@(@ BJ:\H" H4B" 2
   (V487AI487) ;,F:4 8>@B8" F0 

;>"0"H"
LY48 ;RH,>4, FHD@84 Y48
A.FF0F ;@R4FH8" $4H@& Y484...Y487
SY48 ;&Z&@* 
U487 ;&8:`R,>4, :"<BZ

;«F0 &Z$D">"»
   Z ;8@>,P JF:@&4b

;«8>@B8" F0 >"0"H"»
   (V486AI486) ;,F:4 8>@B8" 25% 

;>"0"H"
LY48 ;RH,>4, FHD@84 Y48
A.FF0F ;@R4FH8" $4H@& Y484...Y487
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SY48 ;&Z&@*
U486 ;&8:`R,>4, :"<BZ

;«25% &Z$D">"»
   Z ;8@>,P JF:@&4b

;«8>@B8" 25% >"0"H"»
   (V485AI485) ;,F:4 8>@B8" 50%

;>"0"H"
LY48 ;RH,>4, FHD@84 Y48
A.FF0F ;@R4FH8" $4H@& Y484...Y487
SY48 ;&Z&@*
U485 ;&8:`R,>4, :"<BZ

;«50% &Z$D">"»
   Z ;8@>,P JF:@&4b 

;«8>@B8" 50% >"0"H"»
   (V484AI484) ;,F:4 8>@B8" 100%

;>"0"H"
LY48 ;RH,>4, FHD@84 Y48
A.FF0F ;@R4FH8" $4H@& Y484...Y487
SY48 ;&Z&@*
U484 ;&8:`R,>4, :"<BZ

;«100% &Z$D">"»
   Z ;8@>,P JF:@&4b

;«8>@B8" 100% >"0"H"»

   Y487 ;,F:4 :"<B" F0 (@D4H
,0 ;R%=F0

   Z ;8@>,P JF:@&4b «:"<B" F0 (@D4H»

   Y486 ;,F:4 :"<B" 25% (@D4H
,1 ;R%=25%

   Z ;8@>,P JF:@&4b «:"<B" 25% (@D4H»

   Y485 ;,F:4 :"<B" 50% (@D4H
,2 ;R%=50%

   Z ;8@>,P JF:@&4b «:"<B" 50% (@D4H»

   Y484 ;,F:4 :"<B" 100% (@D4H
,3 ;R%=100%

   Z ;8@>,P JF:@&4b «:"<B" 100% (@D4H»

  E ;
   =3 ;,F:4 <@*4L48"P4b B@*"R4 & F@@H&,HFH&44 F

LRH028 ;RH,>4, &N@*>@(@ D,(4FHD" F% 
   E ;<@*4L48"P4b B@*"R4 >,:4>,6>"

LRH028 ;RH,>4, &N@*>@(@ D,(4FHD" F% 
    >8

,13 ;100%
    Z ;8@>,P JF:@&4b >8
    =8

,11 ;80%
    Z
    =7

,9 ;60%
    Z
    =6

,7 ;40%
    Z
   Z ;8@>,P JF:@&4b =3
  Z ;8@>,P JF:@&4b =2
 Z ;8@>,P JF:@&4b =1
Z ;8@>,P JF:@&4b =0

SRH089 ;2">,F,>4, & &ZN@*>@6 D,(4FHD R% 
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LRH028 ;RH,>4, &N@*>@(@ D,(4FHD" F% 
SRH078 ;2">,F,>4, & &ZN@*>@6 D,(4FHD F% 
LRH029 ;RH,>4, &N@*>@(@ D,(4FHD" S% 
SRH079 ;2">,F,>4, & &ZN@*>@6 D,(4FHD S% 

/* ?$F:J04&">4, 8>@B84 EG!CG */

(I000 ;,F:4 >,H "&"D46>@(@ F@FH@b>4b
AI540) ;4 &8:`R,>@ %79 EG 

 (V470AI470) ;,F:4 8>@B8" EG!CG >"0"H" 

  NY470  ;,F:4 :"<B" EG!CG >, (@D4H

   Y400 ;,F:4 :"<B" D,04<" ?#=I >, (@D4H
UF0101 ;*,6FH&4, 8>@B@8 CIQ= L48F4D@&">@
UF0111 ;&Z2&"H\ F@FH@b>4, EG!CG

   Z ;8@>,P JF:@&4b «:"<B" D,04<" ?#=I (@D4H»

   (Y401 ;,F:4 (@D4H :"<B" D,04<" ;!M
   OY402)  ;4:4 )3E7

    (I546 ;,F:4 @$D"$"HZ&",<Z6 8"*D & $JL,D,
    ONY547 ;4:4 >,H F4(>":" '?G
    ONI551) ;4:4 4>H,DB@:bH@D >, 2"8@>R4:

UF0111 ;&Z2&"H\ F@FH@b>4, EG!CG
    Z ;8@>,6 JF:@&4b

;«@$D"$"HZ&",<Z6 8"*D ... »

   Z ;8@>,P JF:@&4b 
;«:"<B" D,04<" ;!M 4:4 )3E7 (@D4H»

   Y403 ;,F:4 :"<B" D,04<" CIQ= (@D4H
  
    (I546 ;,F:4 @$D"$"HZ&",<Z6 8"*D & $JL,D,
    ONY547 ;4:4 >,H F4(>":" '?G
    ONI551) ;4:4 4>H,DB@:bH@D >, 2"8@>R4:

UF0111 ;&Z2&"H\ F@FH@b>4, EG!CG
    E ;4>"R,

UF0110 ;BD@&,D4H\ 8>@B84 CIQ= >" EG!CG
    Z ;8@>,P JF:@&4b 

;«@$D"$"HZ&",<Z6 8"*D & $JL,D,»

   Z ;8@>,P JF:@&4b «:"<B" D,04<" CIQ= (@D4H»

   (Y405 ;,F:4 (@D4H :"<B" D,04<" C%)
   OY406)  ;4:4 !%G?

    (I546 ;,F:4 @$D"$"HZ&",<Z6 8"*D & $JL,D,
    ONY547 ;4:4 >,H F4(>":" '?G
    ONI551) ;4:4 4>H,DB@:bH@D >, 2"8@>R4:

UF0111 ;&Z2&"H\ F@FH@b>4, EG!CG
    Z ;8@>,P JF:@&4b

;«@$D"$"HZ&",<Z6 8"*D & $JL,D,»
   Z ;8@>,P JF:@&4b

;«:"<B" D,04<" C%) 4:4 !%G? (@D4H»
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   I545 ;,F:4 G28
UF0111 ;&Z2&"H\ F@FH@b>4, EG!CG

   Z ;8@>,P JF:@&4b G28

   F0130 ;,F:4 ?EG K-3 
UF0111 ;&Z2&"H\ F@FH@b>4, EG!CG
DF0130 ;@R4FH8" ?EG K-3

   Z ;2"8DZH4, JF:@&4b ?EG K-3

  Z ;2"8DZH4, JF:@&4b «:"<B" EG!CG >, (@D4H»
 Z ;2"8DZH4, JF:@&4b «8>@B8" EG!CG >"0"H"»

Z ;2"8DZH4, JF:@&4b 
;«>,H "&"D46>@(@ F@FH@b>4b» 4 «&8:`R,>@ %79 EG»

/* K48F"P4b *,6FH&4b 8>@B@8 CIQ= */

F0110 ;BD@&,D8" 8>@B@8 CIQ= 
;>" EG!CG

LY42 ;RH,>4, FHD@84 Y42
A.FF00 ;@R4FH8" $4H@& Y42n

 >0 ;8"8"b-:4$@ 42 8>@B@8 CIQ= >"0"H"
UF0111 ;&Z2&"H\ F@FH@b>4, EG!CG
UF0101 ;*,6FH&4, 8>@B@8 CIQ= L48F4D@&">@

 Z ;8@>,P JF:@&4b 
;«8"8"b-:4$@ 42 8>@B@8 CIQ= >"0"H"»

DF0110 ;@R4FH8"
;«BD@&,D8" 8>@B@8 CIQ= >" EG!CG»

Z ;8@>,P JF:@&4b
;«BD@&,D8" 8>@B@8 CIQ=»

/* %Z2@& F@FH@b>4b EG!CG @H L:"(" */

F0111 ;,F:4 «&Z2&"H\ F@FH@b>4, EG!CG»

U470 ;&8:`R,>4, :"<BZ EG!CG
D471 ;&Z8:`R,>4, :"<BZ EG?A

 DF0111 ;@R4FH8" «&Z2&"H\ F@FH@b>4, EG!CG»

Z ;8@>,P JF:@&4b
;«&Z2&"H\ F@FH@b>4, EG!CG»

/* ?$F:J04&">4, 8>@B84 EG?A */

(V471AI471) ;,F:4 8>@B8" EG?A >"0"H"
UF0112 ;&Z2&"H\ F@FH@b>4, EG?A

Z ;8@>,P JF:@&4b «8>@B8" EG?A >"0"H"»

/* E@FH@b>4, EG?A @H QAI */

I547 ;,F:4 QAI 2"BD"T4&",H F@FH@b>4, EG?A
UF0112 ;&Z2&"H\ F@FH@b>4, EG?A

Z ;H,B,D\ &8:`R,>@ «QAI & F@FH@b>44 EG?A» 
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/* %Z2@& F@FH@b>4b EG?A @H L:"(" */

F0112 ;,F:4 «&Z2&"H\ F@FH@b>4, EG?A»

 NI552 ;,F:4 <@*4L48"P4b >" 2"BD,V,>",
D470 ;&Z8:`R,>4, :"<BZ EG!CG
U471 ;&8:`R,>4, :"<BZ EG?A

  F0101 ;,F:4 *,6FH&4, 8>@B@8 CIQ= L48F4D@&">@
DF0101 ;F>bH4, L48F"P44 *,6FH&4b 8>@B@8 CIQ=
D471 ;&Z8:`R,>4, :"<BZ EG?A
LY42 ;RH,>4, FHD@84 Y42
A.007F ;@R4FH8" $4H@& CIQ= Y427,Y430,...,Y437
SY42 ;&Z&@*

  Z ;2"8DZH4, JF:@&4b «*,6FH&4, 8>@B@8 CIQ= L48F4D@&">@»
 Z ;8@>,P JF:@&4b «<@*4L48"P4b >, 2"BD,V,>"»

DF0112 ;@R4FH8" «&Z2&"H\ F@FH@b>4b EG?A»
Z ;8@>,P JF:@&4b «&Z2&"H\ F@FH@b>4b EG?A»

/* ?$F:J04&">4, 8>@B@8 &D"V,>4b (:"&>@(@ TB4>*,:b */

(I000 ;,F:4 >,H "&"D46>@(@ F@FH@b>4b
AI540) ;4 %79 EG &8:`R,>@
 ( ;>"R":@ &Z$@D"
 (F0131 ;,F:4 D"2D,T,>@ &ZB@:>,>4, F<,>Z 4>FHDJ<,>H"
 ANF0102) ;4 2"BD,V,>@ BD,DZ&">4, (BD@P,FF M6)
 O ;4:4
 (F0132 ;,F:4 D"2D,T,>@ &ZB@:>,>4, B@*(@H@&84 4>FHDJ<,>H"
 ANF0102) ;4 2"BD,V,>@ BD,DZ&">4, (BD@P,FF T)
 O ;4:4
 (F0133 ;,F:4 D"2D,T,>@ &ZB@:>,>4, F<,>Z *4"B"2@>"
 ANF0102) ;4 2"BD,V,>@ BD,DZ&">4, (BD@P,FF M11, ..., M18)
 O ;4:4
 (F0147 ;,F:4 D"2D,T,>@ &ZB@:>,>4, 8@*" JBD"&:,>4b BD@(D"<<@6
 ANF0102) ;4 2"BD,V,>@ BD,DZ&">4, (BD@P,FF M0, ..., M30)
 ) ;8>@B8" @H<,>,>"
 E ;4>"R, BD4 &ZB@:>,>44 :4$@ S, :4$@ M3, ... M19

  (V476AI476) ;,F:4 8>@B8" M5 >"0"H"
UF0127 ;&Z2&"H\ F@FH@b>4, M5

  Z ;8@>,P JF:@&4b «8>@B8" M5 >"0"H"»

  (NY483 ;,F:4 >,H CIQ= (:"&>@(@ TB4>*,:b
  ANY440 ;4 >,H H,FH"
  ANY441 ;4 FH">@8 >, 2"8DZH
  ANY472) ;4 LJ>8P4b >, 2"8DZH"
   (V474AI474) ;,F:4 8>@B8" M3 >"0"H"

UF0125 ;&Z2&"H\ F@FH@b>4, M3
   Z ;8@>,P JF:@&4b «8>@B8" M3 >"0"H"»
   (V475AI475) ;,F:4 8>@B8" M4 >"0"H"

UF0126 ;&Z2&"H\ F@FH@b>4, M4
   Z ;8@>,P JF:@&4b «8>@B8" M4 >"0"H"»
  Z ;8@>,P JF:@&4b «>,H CIQ= (:"&>@(@ TB4>*,:b ...»

 Z ;8@>,P JF:@&4b &Z$@D"

Z ;8@>,P JF:@&4b «>,H "&"D46>@(@ F@FH@b>4b ...» 

(NI000 ;,F:4 "&"D46>@, F@FH@b>4,
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ONI540) ;4:4 >, &8:`R,>@ %79 EG
DF0125 ;@R4FH8" «BJF8 (:"&>@(@ TB4>*,:b M3»
DF0126 ;@R4FH8" «BJF8 (:"&>@(@ TB4>*,:b M4»
DF0127 ;@R4FH8" «BJF8 (:"&>@(@ TB4>*,:b M5»

Z ;

(F0121 ;,F:4 @H 8>@B84 M3, M4
OF0122) ;4:4 @H 8>@B84 M5

LQ04 ;2">,F,>4, & FR,HR48 H"8H@& S & OP
 =2 ;,F:4 @04*">4, N=Ns, &ZN@*

DQ00 ;J<,>\T,>4, FR,HR48" '?G
UF0102 ;D"2D,T,>4, BD,DZ&">4b
,0 ;2">,F,>4, 0 & OP
SQ04 ;@R4FH8" FR,HR48" H"8H@&

 Z ;8@>,P JF:@&4b «@04*">4, >" N=Ns»
 

LQ05 ;FR,H H"8H@& M3,M4,M5,M19 & OP
 =0 ;,F:4 2"8@>R,>@
  DF0135 ;2"BD,H &ZB@:>,>4b &D"V,>4b (:"&>@(@ TB4>*,:b

LF030 ;&@FFH">@&:,>4, F@ND">,>>@(@ 8@*" &D"V,>4b
SF018 ;&@FFH">@&:,>4, D,(4FHD" 8@*" &D"V,>4b
LF032 ;&D"V,>4, (:"&>@(@ TB4>*,:b Q05 

;M3, M4, M5, M19) 
;&@FFH">@&:,>4, F@ND">,>>@6 H"8H4D@&84

   >1 ;,F:4 $@:\T, R,< 1
;&ZB@:>b:4F\ M3, M4

DQ00 ;J<,>\T,>4, '?G
,0 ;&@FFH">@&:,>4, R4F:" H"8H@&

   Z ;8@>,P JF:@&4b «$@:\T, R,< 1»
SQ05 ;2">,F,>4, H"8H4D@&84 M3, M4, M5, M19

   F0121 ;,F:4 &ZB@:>b`HFb M3, M4 @H 8>@B84
DF0121 ;&Z8:`R,>4, M3, M4 @H 8>@B84

   Z ;8@>,P JF:@&4b
;«&ZB@:>b,HFb M3, M4 @H 8>@B84»

   F0122 ;,F:4 &ZB@:>b,HFb M5 @H 8>@B84
DF0122 ;&Z8:`R,>4, M5 @H 8>@B84

   Z ;8@>,P JF:@&4b
;«&ZB@:>b,HFb M5 @H 8>@B84»

 Z ;8@>,P JF:@&4b «2"8@>R,>@»

Z ;8@>,6 JF:@&4b «M3, M4, M5 @H 8>@B84»

/* AJF8 M3, M4 @H L:"(" */

((F0125 ;,F:4 2"BD@F >" BJF8 (:"&>@(@ TB4>*,:b M3, 
OF0126) ;4:4 M4
ANF0122) ;4 8@>,P M5 @H 8>@B84

 (NY710 ;,F:4 >,H ?S3#73 Q!EG?GY ?#?C?G?% '9!%=?'? SA3=)+9a
 ANY711) ;4 >,H ?S3#73 C!1'?=!/G?C;?/+=3a '9!%=?'? SA3=)+9a

  (NI546 ;,F:4 >,H @$D"$"HZ&",<@(@ 8"*D" & $JL,D,
  ONY470  ;4:4 >,H F@FH@b>4b EG!CG
  OF0121 ;4:4 &ZB@:>b,HFb DJR>@6 BJF8
  OY713) ;4:4 ,F:4 F@@$V,>4, 1!AC?E =! %C!U+=3+ '9!%=?'? SA3=)+9a

C016 ;&FB@<@(@H":\>Z6 <@*J:\ @H 8>@B84 (:"&>@(@ TB4>*,:b ...
UF0121 ;M3, M4 BD4>bH@ @H 8>@B84

  Z ;8@>,P JF:@&4b «>,H &D"V,>4b (:"&>@(@ TB4>*,:b»
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 Z ;8@>,P JF:@&4b «>,H @T4$84 (:"&>@(@ TB4>*,:b»

DF0125 ;@R4FH8" «&Z2&"H\ F@FH@b>4, M3»
DF0126 ;@R4FH8" «&Z2&"H\ F@FH@b>4, M4»

Z ;8@>,P JF:@&4b «2"BD@F BJF8" (:"&>@(@ TB4>*,:b»

/* ?FH">@& (:"&>@(@ TB4>*,:b @H L:"(" M5 */

(F0127 ;,F:4 2"BD@F @FH">@&" (:"&>@(@ TB4>*,:b @H M5
ANF0122) ;4 8@>,P @H 8>@B84 M5
 
 Y652 ;,F:4 D"2D,T,>" &Z*"R" $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b

C016 ;&FB@<@("H,:\>Z6 <@*J:\ @H 8>@B84 (:"&>@(@ TB4>*,:b ...
UF0122 ;JFH">@&8" L:"(" @H 8>@B84 M5

 Z ;D"2D,T,>" &Z*"R" $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b
DF0127 ;@R4FH8" «&Z2&"H\ F@FH@b>4, M5»

Z ;8@>,P JF:@&4b
;«2"BD@F >" @FH">@& (:"&>@(@ TB4>*,:b @H M5»

/* ?$F:J04&">4, CIQ= (:"&>@(@ TB4>*,:b */

(Y483 ;,F:4 D,04< CIQ= (:"&>@(@ TB4>*,:b
ANF0122)  ;4 F@FH@b>4, M5
 
 (I474 ;,F:4 >"0"H" 8>@B8" M3
 OI475)  ;4:4 8>@B8" M4

U001 ;D"2D,T,>4, (:"&>@(@ TB4>*,:b
U652 ;D"2D,T,>4, &Z*"R4 $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b
U654 ;BDb<"b &Z*"R" $"2@&@(@ F4(>":"

;1-(@ (:"&>@(@ TB4>*,:b
C018 ;JFH">@&8" F8@D@FH4 B@:2">4b S *:b CIQ= S 4 M19

  I475 ;,F:4 >"BD"&:,>4, M4
D474 ;&Z8:`R,>4, :"<BZ M3
U475 ;&8:`R,>4, :"<BZ M4
D476 ;&Z8:`R,>4, :"<BZ M5

  E ;4>"R, >"BD"&:,>4, M3
U474 ;&":`R,>4, :"<BZ M3
D475 ;&Z8:`R,>4, :"<BZ M4
D476 ;&Z8:`R,>4 M5
NLRH061 ;4>&,DF>@, RH,>4, D,(4FHD" $"2@&@(@ F4(>":"

;CIQ= (:"&>@(@ TB4>*,:b
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" CIQ= (:"&>@(@ TB4>*,:b 

  Z ;8@>,P JF:@&4b «>"BD"&:,>4, M4»
 E ;4>"R, ,F:4 8>@B8" M3 4:4 8>@B8" M4 

;>, >"0"H"
D474 ;&Z8:`R,>4, :"<BZ M3
D475 ;&Z8:`R,>4, :"<BZ M4
U476 ;&8:`R,>4, :"<BZ M5
D001 ;2"BD,H (:"&>@(@ BD4&@*"
D652 ;D"2D,T,>4, &Z*"R4 $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b
U654 ;BDb<"b &Z*"R" $"2@&@(@ F4(>":"

;1-(@ (:"&>@(@ TB4>*,:b
,0 ;0 & OP
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" CIQ= (:"&>@(@ TB4>*,:b

 Z ;8@>,P JF:@&4b
;«8>@B8" CIQ=4 4:4 CIQ=5 >"0"H"»

Z ;8@>,P JF:@&4b
;«D,04< CIQ= (:"&>@(@ TB4>*,:b» 4 «F@FH@b>4, M5»
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/* ?#E9I/3%!=3+ ?M9!/)!_U+5 %?)Y */

(I000 ;,F:4 >,H "&"D46>@(@ F@FH@b>4b
AI540) ;4 %79 EG &8:`R,>@
 ( ;>"R":@ &Z$@D"
 (F0131 ;,F:4 D"2D,T,>@ &ZB@:>,>4, F<,>Z 4>FHDJ<,>H"
 ANF0102) ;4 2"BD,V,>@ BD,DZ&">4, (BD@P,FF M6)
 O ;4:4
 (F0132 ;,F:4 D"2D,T,>@ &ZB@:>,>4, B@*(@H@&84 4>FHDJ<,>H"
 ANF0102) ;4 2"BD,V,>@ BD,DZ&">4, (BD@P,FF T)
 O ;4:4
 (F0133 ;,F:4 D"2D,T,>@ &ZB@:>,>4, F<,>Z *4"B"2@>"
 ANF0102) ;4 2"BD,V,>@ BD,DZ&">4, (BD@P,FF M11, ..., M18)
 O ;4:4
 (F0147 ;,F:4 D"2D,T,>@ &ZB@:>,>4, 8@*" JBD"&:,>4b BD@(D"<<@6
 ANF0102) ;4 2"BD,V,>@ BD,DZ&">4, (BD@P,FF M0, ..., M30)
 ) ;8>@B8" @H<,>,>"
 E ;4>"R, BD4 &ZB@:>,>44 :4$@ S, :4$@ M3, ... M19

  (V480AI480) ;,F:4 8>@B8" M8 !%G? >"0"H"
   Y480 ;,F:4 :"&<B" M8 !%G? (@D4H

D480 ;&Z8:`R,>4, :"<BZ M8 !%G?
   E ;4>"R,

U480 ;&8:`R,>4, :"<BZ M8 !%G?
   Z ;8@>,P JF:@&4b «:"<B" M8 !%G? (@D4H»
  Z ;8@>,P JF:@&4b «8>@B8" M8 !%G? >"0"H"»

  NY480 ;,F:4 >, "&H@<"H4R,F8@, @$F:J04&">4, @N:"0*"`V,6 &@*Z

   (V482AI482) ;,F:4 8>@B8" M8 >"0"H"
U002 ;&8:`R,>4, >"F@F" @N:"0*"`V,6 &@*Z

   Z ;8@>,P JF:@&4b «8>@B8" M8 >"0"H"»

   (V481AI481) ;,F:4 8>@B8" M9 >"0"H"
D002 ;&Z8:`R,>4, >"F@F" @N:"0*"`V,6 &@*Z

   Z ;8@>,P JF:@&4b «8>@B8" M9 >"0"H"»

  Z ;8@>,P JF:@&4b
;«@$F:J04&">4, @N:"0*"`V,6 &@*Z >, "&H@<"H4R,F8@,»

  Y480 ;,F:4 @$F:J04&">4, @N:"0*"`V,6 &@*Z >, "&H@<"H4R,F8@,

LRH070 ;BD@(D"<<4D@&">>@, F@FH@b>4, M8/M9
   =8 ;,F:4 2"BD@(D"<<4D@&">@ F@FH@b>4, M8

U002 ;&8:`R,>4, >"F@F" @N:"0*"`V,6 &@*Z
   E ;4>"R,

D002 ;&Z8:`R,>4, >"F@F" @N:"0*"`V,6 &@*Z
   Z ;8@>,P JF:@&4b «2"BD@(D"<<4D@&">@ M8»

  Z ;8@>,P JF:@&4b
;«"&H@<"H4R,F8@, @$F:J04&">4, @N:"0*"`V,6 &@*Z»

 Z ;8@>,P JF:@&4b
;«>,H &ZB@:>,>4b M06, T, M11, M30»

Z ;8@>,P JF:@&4b «>,H "&"D44» 4 ...

Y002 ;,F:4 &8:`R,> >"F@F @N:"0*"`V,6 &@*Z
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U482 ;&8:`R,>4, :"<BZ 8>@B84 M8
D481 ;&Z8:`R,>4, :"<BZ 8>@B84 M9

E ;4>"R,
D482 ;&Z8:`R,>4, :"<BZ 8>@B84 M8
U481 ;&8:`R,>4, :"<BZ 8>@B84 M9

Z ;8@>,P JF:@&4b
;«>"F@F @N:"0*"`V,6 &@*Z &8:`R,>»

/* 7?=GC?9[ */

/* AD4&b28" H@R84 @$>J:,>4b 4 8@>P,&@, B@:@0,>4, */

(Y400 ;,F:4 :"<B" D,04<" ?#=I (@D4H,
OI545) ;4:4 G28

LI020 ;&Z8:`R"H,:\ ?#=IX
SY550 ;&Z8:`R"H,:\ H@R84 @$>J:,>4b 1-@6 @F4

LI021 ;&Z8:`R"H,:\ ?#=IY
SY551 ;&Z8:`R"H,:\ H@R84 @$>J:,>4b 2-@6 @F4

LI022 ;&Z8:`R"H,:\ ?#=IZ 
SY552 ;&Z8:`R"H,:\ H@R84 @$>J:,>4b 3-,6 @F4

LI023 ;&Z8:`R"H,:\ ?#=I4 
SY553 ;&Z8:`R"H,:\ H@R84 @$>J:,>4b 4-@6 @F4

E ;4>"R, >"$*`*,>4, 2" 8@>P,&Z< B@:@0,>4,<

Z ;8@>,P JF:@&4b
;«:"<B" D,04<" ?#=I (@D4H» 4:4 «G28» 

/* ="$:`*,>4, 2" R"FH@H@6 @$@D@H@& (:"&>@(@ TB4>*,:b */

(F0114 ;,F:4 2"BJF8 (:"&>@(@ TB4>*,:b BD@42@T,:
ANF0134 ;4 8@<">*" S >, &ZB@:>b,HFb
ANF0135 ;4 &D"V,>4, (:"&>@(@ TB4>*,:b >, &ZB@:>b,HFb
AI650) ;4 B@*X,< $"2@&@(@ F4(>":" BD@42@T,:
 NI655 ;4 (:"&>Z6 TB4*,:\ >, 8@:,$:,HFb

UF0115 ;(:"&>Z6 TB>>*,:\ &D"V",HFb
 E ;(:"&>Z6 TB4>*,:\ 8@:,$:,HFb

DF0115 ;(:"&>Z6 TB4>*,:\ >, &D"V",HFb
U710 ;&8:`R,>4, ?S3#7! ?#?C?G! '9!%=?'? SA3=)+9a

 Z ;8@>,P JF:@&4b «(:"&>Z6 TB4*,:\ >, 8@:,$:,HFb»
Z ;8@>,P JF:@&4b «2"BJF8 (:"&>@(@ TB4>*,:b ...»

I657 ;,F:4 N=0
DF0115 ;(:"&>Z6 TB4>*,:\ >, &D"V",HFb

Z ;8@>,P JF:@&4b «N=0»

/* ?$F:J04&">4, &ZN@*>@(@ L:"(" «(:"&>Z6 TB4>*,:\ &D"V",HFb» */

(Y441 ;,F:4 EG 1!7C
OY472 ;,F:4 LJ>8P4b 2"8DZH"
OY440) ;4:4 G+EG

U650 ;JFH">@&8" &ZN@*" «(:"&>Z6 TB4>*,:\ &D"V",HFb»
E ;4>"R,, ,F:4 >4 @*>@(@

LF0115 ;2">,F,>4, & L:"( «(:"&>Z6 TB4>*,:\ &D"V",HFb»
SY650 ;JFH">@&8" &ZN@*" «(:"&>Z6 TB4>*,:\ &D"V",HFb»
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Z ;8@>,P JF:@&4b 
;EG 1!7C 4:4 «LJ>8P4b 2"8DZH"»

/* AD@P,*JD" & F:JR", @T4$84 @$@D@H" (:"&>@(@ TB4>*,:b */

(F0114 ;,F:4 2"BJF8 (:"&>@(@ TB4>*,:b BD@42@T,:
ANF0134 ;4 8@<">*" S >, &ZB@:>b,HFb
ANF0135 ;4 &D"V,>4, (:"&>@(@ TB4*,:b >, &ZB@:>b,HFb
AY710) ;4 ?S3#7! ?#?C?G! '9!%=?'? SA3=)+9a

UF0127 ;&Z2&"H\ F@FH@b>4, M5
Z ;8@>,P JF:@&4b ?S3#73 ?#?C?G! '9!%=?'? SA3=)+9a

/* %Z2@& ?EG!=?%! A?)!Q3 (FEED HOLD) */

(I005 ;,F:4 &8:`R,> B,D,8:`R"H,:\ ?EG A?)
OF0104) ;,F:4 BD@4FN@*4H "&"D46>@, H@D<@0,>4,
 U542 ;@FH">@&4H\ B@*"RJ
E ;4>"R,

D542 ;BD@*@:04H\ B@*"RJ
Z ;8@>,P JF:@&4b «F@FH@b>4b @T4$@8»

/* ?FH">@& (:"&>@(@ TB4>*,:b & F@FH@b>44 ?EG!=?% A?)!Q3 4
2"BD,H" <@*4L48"P44 */

(Y542 ;,F:4 ,FH\ ?EG A?)
AI552 ;4 <@*4L48"P4b 2"BD,V,>"
AF0114 ;4 (:"&>Z6 TB4>*,:\ &8:`R,>
ANF0135) ;4 &D"V,>4, (:"&>@(@ TB4>*,:b >, &ZB@:>b,HFb

UF0127 ;2"BD@F M5
Z ;8@>,P JF:@&4b «,FH\ ?EG A?)» ...

/* ),6FH&4, & F:JR", F@FH@b>4b AC+C */

(I511AV511) ;,F:4 BD4V,: F4(>": AC+C
C011 ;&Z2@& C+E+G" LJ>8P44

 F0117 ;,F:4 «& F:JR", BD4@FH">@&84 A9I &Z*"H\ M5»
UF0127 ;&Z2&"H\ F@FH@b>4, M5

 Z
DF0117 ;& F:JR", BD4@FH">@&84 A9I >, &Z*"H\ M5
UF0116 ;A9I BD4@FH">@&:,>"
D443 ;&Z8:`R,>4, 7!)C E=
D444 ;&Z8:`R,>4, 7!)C =!1

Z ;8@>,P JF:@&4b «F4(>": AC+C BD4T,:»

/* ),6FH&4, BD4 @H<,>, F@FH@b>4b AC+C */

(NI511AV511) ;,F:4 F@FH@b>4, AC3?G @H<,>,>@ F,6R"F

DF0116 ;A9I >, BD4@FH">@&:,>"
 (Y406 ;,F:4 D,04< !%G?
 AY470 ;4 F@FH@b>4, EG!CG
 ANY443) ;,F:4 >, F@FH@b>4, 7!)C E=

C010 ;*,6FH&4, BD4 &@2&D"H, 8 !%G?
 Z ;,F:4 8@>,P JF:@&4b «D,04< !%G?» ...
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Z ;8@>,P JF:@&4b
;«F@FH@b>4, AC+C @H<,>,>@ F,6R"F»

/* AD4,< LJ>8P46 */

(NY441 ;,F:4 FH">@8 >, 2"8DZH
ANY472  ;4 LJ>8P4b >, 2"8DZH"
ANY440) ;4 >,H G+EG

 I520 ;B,D,*">" 1-"b LJ>8P4b M
DF0120 ;>, >"6*,> &ZB@:>b,<Z6 8@*  M
LRH000 ;8@* 1-@6 LJ>8P44 M
C003 ;&Z2@& &Z$@D" 8@*" M

 Z ;8@>,P JF:@&4b «B,D,*">" 1-"b LJ>8P4b M»

 I521 ;B,D,*">" 2-"b LJ>8P4b M
DF0120 ;>, >"6*,> &ZB@:>b,<Z6 8@*  M
LRH001 ;8@* 2-@6 LJ>8P44 M
C003 ;&Z2@& &Z$@D" 8@*" M

 Z ;8@>,P JF:@&4b «B,D,*">" 2-"b LJ>8P4b M»

 I522 ;B,D,*">" 3-\b LJ>8P4b M
DF0120 ;>, >"6*,> &ZB@:>b,<Z6 8@*  M
LRH002 ;8@* 3-,6 LJ>8P44 M
C003 ;&Z2@& &Z$@D" 8@*" M

 Z ;8@>,P JF:@&4b «B,D,*">" 3-\b LJ>8P4b M»

 I523 ;B,D,*">" 4-"b LJ>8P4b M
DF0120 ;>, >"6*,> &ZB@:>b,<Z6 8@*  M
LRH003 ;8@* 4-@6 LJ>8P44 M
C003 ;&Z2@& &Z$@D" 8@*" M

 Z ;8@>,P JF:@&4b «B,D,*">" 4-"b LJ>8P4b M»

 I524 ;B,D,*">" 5-"b LJ>8P4b M
DF0120 ;>, >"6*,> &ZB@:>b,<Z6 8@*  M
LRH004 ;8@* 5-@6 LJ>8P44 M
C003 ;&Z2@& &Z$@D" 8@*" M

 Z ;8@>,P JF:@&4b «B,D,*">" 5-"b LJ>8P4b M»

 I525 ;,F:4 LJ>8P4b S
,1 ;1 & OP
SQ04 ;2">,F,>4, F FR,H48 H"8H@&
LRH005 ;2">,F,>4, 8@*" LJ>8P44 & OP
SF026 ;2">,F,>4, 8@*" LJ>8P44 S 

;& H,>,&@6 D,(4FHD
DF0134 ;2"BD,H &ZB@:>,>4b R"FH@HZ @$@D@H@&
UQ00 ;J&,:4R,>4, FR,HR48" '?G

 Z ;8@>,P JF:@&4b «LJ>8P4b S B,D,*">"»

Z ;8@>,P JF:@&4b
;«FH">@8 >, 2"8DZH, :"<B" EG 1!7C >, (@D4H»
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I526 ;,F:4 LJ>8P4b T B,D,*">"

 (NY441 ;,F:4 FH">@8 >, 2"8DZH
 ANY472  ;4 ,F:4 LJ>8P4b >, 2"8DZH"
 ANY440) ;4 >,H G+EG!

,1 ;1 & OP
SQ02 ;2">,F,>4, & FR,HR48 H"8H@& T
LRH006 ;2">,F,>4, 8@*" LJ>8P44 T & OP
SF024 ;2">,F,>4, 8@*" LJ>8P44 T 

;& H,>,&@6 D,(4FHD
DF0132 ;2"BD,H >"

;&ZB@:>,>4, B@*(@H@&84 4>FHDJ<,>H"
UQ00 ;J&,:4R,>4, FR,HR48" '?G

 E ;4>"R, H,FH
LRH006 ;2">,F,>4, 8@*" LJ>8P44 T & OP
SF082 ;8@* BD4>bH@6 T

 Z ;8@>,P JF:@&4b «FH">@8 >, 2"8DZH» ...

Z ;8@>,P JF:@&4b «LJ>8P4b T B,D,*">"»

/* ?$F:J04&">4, F4(>":" '?G */

LQ00 ;2">,F,>4, FR,HR48" '?G & OP
 =0 ;,F:4 F@*,D04<@, 0

U547 ;&8:`R,>4, F4(>":" '?G
 E ;4>"R,

D547 ;&Z8:`R,>4, F4(>":" '?G
 Z ;8@>,P JF:@&4b «F@*,D04<@, 0»

/* '"T,>4, :"<BZ EG!CG / EG?A */

(NI546 ;,F:4 & $JL,D,
;>,H &ZB@:>b,<@(@ 8"*D"

AY547 ;4 F4(>": '?G &8:`R,>
AI551 ;4 4>H,DB@:bH@D 2"8@>R4:
ANY507 ;4 >,H F@FH@b>4b G!7G
ANF0101 ;4 *,6FH&4, 8>@B@8 CIQ= >, L48F4D@&">@
ANI545) ;,F:4 >,H G28

D470 ;("T,>4, :"<BZ EG!CG
D471 ;&Z8:`R,>4, :"<BZ EG?A

Z ;8@>,P JF:@&4b
;«>,H &ZB@:>b,<@(@ ...»

/* ?$F:J04&">4, :"<B M3, M4, M5 */

NY483 ;,F:4 >,H D,04<" CIQ= (:"&>@(@ TB4>*,:b

D474 ;&Z8:`R,>4, :"<BZ M3
D475 ;&Z8:`R,>4, :"<BZ M4
D476 ;&Z8:`R,>4, :"<BZ M5
LRH062 ;RH,>4, 8@*" &D"V,>4b

 =3 ;,F:4 M3
U474 ;&8:`R,>4, :"<BZ M3

 Z ;8@>,P JF:@&4b M3
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 =4 ;,F:4 M4
U475 ;&8:`R,>4, :"<BZ M4

 Z ;8@>,P JF:@&4b M4

 =5 ;,F:4 M5
U476 ;&8:`R,>4, :"<BZ M5

 Z ;8@>,P JF:@&4b M5

 =19 ;,F:4 M19
U474 ;&8:`R,>4, :"<BZ M3
U475 ;&8:`R,>4, :"<BZ M4

 Z ;8@>,P JF:@&4b M19

Z ;8@>,6 JF:@&4b «>,H D,04<" CIQ= (:"&>@(@ TB4>*,:b»

/* IR,H B@FH@b>>@6 F8@D@FH4 D,2">4b */

(NY440 ;,F:4 >,H F@FH@b>4b H,FH"
ANY441 ;4 FH">@8 >, 2"8DZH
ANY472) ;4 LJ>P4b >, 2"8DZH"

 I653 ;,F:4 G96
LRH012 ;D"FFR4H">>"b R"FH@H" @$@D@H@& (:"&>@(@ TB4>*,:b
SRH060 ;B,D,*"R"

 Z ;8@>,P JF:@&4b G96

Z ;8@>,P F@FH@b>4b
;«>,H F@FH@b>4b H,FH"» ...

/* 3>*48"P4b >@<,D" 4>FHDJ<,4H" */

(NY441 ;,F:4 FH">@8 >, 2"8DZH
ANY472  ;4 LJ>8P4b >, 2"8DZH"
ANY440) ;4 >,H G+EG

LF080 ;2">,F,>4, &Z2&">>@(@ 4>FHDJ<,>H"
E ;4>"R,

LF082 ;8@* BD4>bH@6 T
Z ;8@>,P JF:@&4b «FH">@8 >, 2"8DZH» ...

SRH064 ;2"<4F\ *:b 4>*48"P44

/* A@H"8H>@, &ZB@:>,>4, LJ>8P46: G!7G */

(V507AI507) ;,F:4 8>@B8" G!7G >"0"H"
 NY507 ;,F:4 :"<B" G!7G >, (@D4H

U507 ;&8:`R,>4, :"<BZ G!7G
DF0130 ;&8:`R,>4, @FH">@&" LJ>8P44

 E ;4>"R,
D507 ;&Z8:`R,>4, :"<BZ G!7G
UF0130 ;&Z8:`R,>4, @FH">@&" LJ>8P44

 Z ;8@>,P JF:@&4b «:"<B" G!7G >, (@D4H»
Z ;8@>,P JF:@&4b «:"<B" G!7G >"0"H"»

J1 ;8@>,P <@*J:b :001

/* 7@>,P <@*J:b :001 */
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/* %Z$@D 8@*@& M */

:003 ;&Z$@D 8@*@& M

=6 ;,F:4 D"&>@ 6
,1 ;1 & OP
SQ01 ;2">,F,>4, & FR,HR48 H"8H@& M06
DF0131 ;2"BD,H >" &ZB@:>,>4, F<,>Z 4>FHJ<,>H"

;@HF`*" >"R>,HFb &ZB@:>,>4, LJ>8P46
UF0120 ;>"6*,> &ZB@:>b,<Z6 8@* M
G004 ;B,D,N@* 8 <,H8, :004

Z ;8@>,P JF:@&4b «D"&>@ 6»

>=10 ;,F:4 $@:\T, 4:4 D"&>@ 10
 <=18 ;,F:4 <,>\T, 4:4 D"&>@ 18

SF016 ;2">,F,>4, & D,(4FHD 8@*" *4"B"2@>" 
;(2>"R,>4,: 10, 11, ..., 18)

,1 ;1 & OP
SQ03 ;2">,F,>4, & FR,HR48 H"8H@& M10,...,M18
DF0133 ;&ZB@:>,>4, F<,>Z *4"B"2@>" 2"BD,V,>@
UF0120 ;>"6*,> &ZB@:>b,<Z6 8@* M
G004 ;B,D,N@* 8 <,H8, :004

 Z ;8@>,P JF:@&4b «<,>\T, 4:4 D"&>@ 18»
Z ;8@>,P JF:@&4b «$@:\T, 4:4 D"&>@ 10»

>=3 ;,F:4 $@:\T, 4:4 D"&>@ 3
 <=5 ;,F:4 <,>\T, 4:4 D"&>@ 5

D483 ;@R4FH8" CIQ= (:"&>@(@ TB4>*,:b
SF018 ;2">,F,>4, & D,(4FHD 8@*" @$@D@H" 

;(2>"R,>4,: 3, 4, 5)
,1 ;1 & OP
SQ05 ;2">,F,>4, & FR,HR48 H"8H@& M3, M4, M5, M19
DF0135 ;2"BD,H >" &ZB@:>,>4, &D"V,>4b (:"&>@(@ TB4>*,:b
UF0120 ;>"6*,> &ZB@:>b,<Z6 8@* M
DF0121 ;M3, M4 >, @H 8>@B84
DF0122 ;M5 >, @H 8>@B84
G004 ;B,D,N@* 8 <,H8, :004

 Z ;8@>,P JF:@&4b «<,>\T, 4:4 D"&>@ 4»
Z ;8@>,P JF:@&4b «$@:\T, 4:4 D"&>@ 3»

=19 ;,F:4 D"&>@ 19
D483 ;@R4FH8" CIQ= (:"&>@(@ TB4>*,:b
SF018 ;2">,F,>4, & D,(4FHD 8@*" @$@D@H"

;(2>"R,>4,: 19)
,1 ;1 & OP
SQ05 ;2">,F,>4, & FR,HR48 H"8H@& M3, M4, M5, M19
DF0135 ;2"BD,H >" &ZB@:>,>4, &D"V,>4b (:"&>@(@ TB4>*,:b
UF0120 ;>"6*,> &ZB@:>b,<Z6 8@* M
DF0121 ;M3, M4 >, @H 8>@B84
DF0122 ;M5 >, @H 8>@B84 5
G004 ;B,D,N@* 8 <,H8, :004

Z ;8@>,P JF:@&4b «D"&>@ 19»

>=8 ;,F:4 $@:\T, 4:4 D"&>@ 8
 <=9 ;,F:4 <,>\T, 4:4 D"&>@ 9

SRH070 ;2">,F,>4, BD@(D"<<4D@&">>@(@ F@FH@b>4b M8/M9
G004 ;B,D,N@* 8 <,H8, :004

 Z ;8@>,P JF:@&4b «<,>\T, 4:4 D"&>@ 9»
Z ;8@>,P JF:@&4b $@:\T, 4:4 D"&>@ 8»

>=0 ;,F:4 $@:\T, 4:4 D"&>@ 0
 <=2 ;,F:4 <,>\T, 4:4 D"&>@ 2

SF028 ;D,(4FHD 8@*" JBD"&:,>4b BD@(D"<<@6
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,1 ;1 & OP
SQ19 ;2">,F,>4, & FR,HR48 H"8H@& JBD"&:,>4b BD@(D"<<@6
DF0147 ;2"BD,H

;>" &ZB@:>,>4, 8@<">*Z JBD"&:,>4b BD@(D"<<@6
UF0120 ;>"6*,> &ZB@:>b,<Z6 8@* M
G004 ;B,D,N@* 8 <,H8, :004

 Z ;8@>,P JF:@&4b «<,>\T, 4:4 D"&>@ 2»
Z ;8@>,P JF:@&4b «$@:\T, 4:4 D"&>@ 0»

=30 ;,F:4 D"&>@ 30
SF028 ;D,(4FHD 8@*" JBD"&:,>4b BD@(D"<<@6
,1 ;1 & OP
SQ19 ;2">,F,>4, & FR,HR48 H"8H@& JBD"&:,>4b BD@(D"<<@6
DF0147 ;2"BD,H

;>" &ZB@:>,>4, 8@<">*Z JBD"&:,>4b BD@(D"<<@6
UF0120 ;>"6*,> &ZB@:>b,<Z6 8@* M
G004 ;B,D,N@* 8 <,H8, :004

Z ;8@>,P JF:@&4b «D"&>@ 30»

:004 ;<,H8" :004
F0120 ;,F:4 >"6*,> &ZB@:>b,<Z6 8@* M

UQ00 ;J&,:4R,>4, FR,HR48" '?G
Z ;8@>,P JF:@&4b

;«>"6*,> &ZB@:>b,<Z6 8@* M»

R ;&@2&D"H 42 &Z$@D" 8@*" M

/* ),6FH&4, BD4 BD,DZ&">44 !%G? */

:009 ;*,6FH&4, BD4 BD,DZ&">44 !%G?

LQ00 ;2">,F,>4, FR,HR48" '?G & OP
SF050 ;2">,F,>4, & D,(4FHD F@ND">,>4b FR,HR48" '?G
LQ01 ;2">,F,>4, & FR,HR48 

;H"8H@& F<,>Z 4>FHDJ<,>H" (M06) & OP
C015 ;&Z2@& &FB@<@("H,:\>@(@ <@*J:b
SF052 ;2">,F,>4, & D,(4FHD F@ND">,>4b

;FR,HR48" H"8H@& F<,>Z 4>FHDJ<,>H" (M06)
LQ02 ;2">,F,>4, & FR,HR48 H"8H@&

;B@*(@H@&84 4>FHDJ<,>H" (T) & OP
C015 ;&Z2@& &FB@<@("H,:\>@(@ <@*J:b
SF054 ;2">,F,>4, & D,(4FHD F@ND">,>4b 

;FR,HR48" H"8H@& B@*(@H@&84 4>FHDJ<,>H" (T)
LQ03 ;2">,F,>4, & FR,HR48 H"8H@& 

;F<,>Z *4"B"2@>" (M10, M11, ..., M18) & OP
C015 ;&Z2@& &FB@<@("H,:\>@(@ <@*J:b
SF056 ;2">,F,>4, & D,(4FHD F@ND">,>4b

;FR,HR48" H"8H@& F<,>Z *4"B"2@>" (M10, M11, ..., M18)
LQ04 ;2">,F,>4, & FR,HR48 H"8H@&

;R"FH@HZ @$@D@H@& (:"&>@(@ TB4>*,:b (S) & OP
C015 ;&Z2@& &FB@<@("H,:\>@(@ <@*J:b
SF058 ;2">,F,>4, & D,(4FHD F@ND">,>4b

;FR,HR48" H"8H@& R"FH@HZ @$@D@H@& (:"&>@(@ TB4>*,:b (S)
LQ05 ;2">,F,>4, & FR,HR48 H"8H@& 

;(:"&>@(@ TB4>*,:b (M3, M4, M5, M19) & OP
C015 ;&Z2@& &FB@<@("H,:\>@(@ <@*J:b
SF060 ;2">,F,>4, & D,(4FHD F@ND">,>4b (M3, M4, M5, M19) 

;FR,HR48" H"8H@& (:"&>@(@ TB4>*,:b (M3, M4, M5, M19)
LQ06 ;2">,F,>4, & FR,HR48 H"8H@& @N:"0*"`V,6 &@*Z (M8, M9) & OP
C015 ;&Z2@& &FB@<@("H,:\>@(@ <@*J:b
SF062 ;2">,F,>4, & D,(4FHD F@ND">,>4b
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;FR,HR48" H"8H@& @N:"0*"`V,6 &@*Z (M8, M9)
LQ19 ;2">,F,>4, & FR,HR48 H"8H@&

;8@*@& JBD"&:,>4b BD(@(D"<<@6 (M00, M01, M02 M30) & OP
>0 ;
 >4 ;

,5 ;BD@*@:0,>4, @H @04*">4b BJF8"
 E ;

,1 ;BD@*@:0,>4, @H >"R":"
 Z ;
Z ;

SF078 ;2">,F,>4, & D,(4FHD F@ND">,>4b
;8@*@& JBD"&:,>4b BD(@(D"<<@6 (M00, M01, M02 M30) M30)

R ;&@2&D"H 42
;*,6FH&4b BD4 BD,DZ&">44 !%G? 

/* %FB@<@("H,:\>Z6 <@*J:\ *:b :009 */

:015

>0 ;,F:4 ,FH\ &ZB@:>b,<"b LJ>8P4b
,1 ;>"R"H\ &ZB@:>,>4b LJ>8P44 @H >"R":"

Z ;8@>,P JF:@&4b «,FH\ &ZB@:>b,<"b ...»

R

/* ),6FH&4, B@F:, &@2&D"H" & !%G? */

:010 ;*,6FH&4, BD4 &@2&D"H, & !%G?

LF050 ;2">,F,>4, D,(4FHD" F@ND">,>4b
;FR,HR48" '?G & OP

SQ00 ;2">,F,>4, & FR,HR48 '?G 
LF052 ;2">,F,>4, D,(4FHD" F@ND">,>4b

;FR,HR48" H"8H@& F<,>Z 4>FHDJ<,>H@& (M06) & OP
SQ01 ;2">,F,>4, & FR,HR48 H"8H@& F<,>Z 4>FHDJ<,>H@& (M06)
LF054 ;2">,F,>4, D,(4FHD" F@ND">,>4b 

;FR,HR48" H"8H@& B@*(@H@&84 4>FHDJ<,>H@& (T) & OP
SQ02 ;2">,F,>4, & FR,HR48 H"8H@&

;B@*(@H@&84 4>FHDJ<,>H@& (T)
LF056 ;2">,F,>4, D,(4FHD" F@ND">,>4b

;FR,HR48" H"8H@& F<,>Z *4"B"2@>" (M10, M11, ..., M18) & OP
SQ03 ;2">,F,>4, & FR,HR48 H"8H@& 

;F<,>Z *4"B"2@>" (M10, M11, ..., M18)
LF058 ;2">,F,>4, D,(4FHD" F@ND">,>4b

;FR,HR48" H"8H@& R"FH@HZ @$@D@H" (:"&>@(@ TB4>*,:b (S) & OP
SQ04 ;2">,F,>4, & FR,HR48 H"8H@&

;R"FH@HZ @$@D@H" (:"&>@(@ TB4>*,:b (S)
LF060 ;2">,F,>4, D,(4FHD" F@ND">,>4b

;FR,HR48" H"8H@& &D"V,>4b (:"&>@(@ TB4>*,:b
;(M3, M4, M5, M19) & OP

SQ05 ;2">,F,>4, & FR,HR48 H"8H@&
;&D"V,>4b (:"&>@(@ TB4>*,:b (M3, M4, M5, M19) 

LF062 ;2">,F,>4, D,(4FHD" F@ND">,>4b 
;FR,HR48" H"8H@& @N:"0*"`V,6 &@*Z (M8, M9) & OP

SQ06 ;2">,F,>4, & FR,HR48 H"8H@& @N:"0*"`V,6 &@*Z (M8, M9)
LF078 ;2">,F,>4, D,(4FHD" F@ND">,>4b

;FR,HR48" H"8H@& 8@*" JBD"&:,>4b BD@(D"<<@6
;(M00, M01, M02, M30) & OP

SQ19 ;2">,F,>4, & FR,HR48 H"8H@&
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;8@*" JBD"&:,>4b BD@(D"<<@6 (M00, M01, M02, M30)
R ;&@2&D"H 42 *,6FH&4b BD4 &@2&D"H, 8 !%G?

/* C+E+G LJ>8P44 */

:011 ;C+E+G LJ>8P44

DF0130 ;@R4FH8" «@FH">@& LJ>8P44»
DF0131 ;2"BD,H &ZB@:>,>4b F<,>Z 4>FHDJ<,>H"
DF0132 ;2"BD,H &ZB@:>,>4b 

;B@*(@H@&84 4>FHDJ<,>H"
DF0133 ;2"BD,H &ZB@:>,>4b F<,>Z *4"B"2@>"
DF0134 ;2"BD,H &ZB@:>,>4b 

;R"FH@HZ @$@D@H@& (:"&>@(@ TB4>*,:b
DF0135 ;2"BD,H &ZB@:>,>4b &D"V,>4b (:"&>@(@ TB4>*,:b
DF0147 ;2"BD,H &ZB@:>,>4b 

;8@<">*Z JBD"&:,>4b BD@(D"<<@6
DF0103 ;D"2D,T,>4, &@FFH">@&:,>4b >" 

;D"2D,T,>4b BD,DZ&">4b
UF0102 ;D"2D,T,>4, BD,DZ&">4b
,0 ;0 & OP
SQ00 ;@R4FH8" FR,HR48" '?G
SQ01 ;@R4FH8" FR,HR48" H"8H@& F<,>Z 4>FHDJ<,>H" (M06)
SQ02 ;@R4FH8" FR,HR48" H"8H@&

;B@*(@H@&84 4>FHDJ<,>H" (T)
SQ03 ;@R4FH8" FR,HR48" H"8H@&

;F<,>Z *4"B"2@>" (M10, M11, ..., M18)
SQ04 ;@R4FH8" FR,HR48" H"8H@&

;R"FH@HZ @$@D@H@& (:"&>@(@ TB4>*,:b (S)
SQ05 ;@R4FH8" FR,HR48" H"8H@& 

;&D"V,>4b (:"&>@(@ TB4>*,:b (M3, M4, M5, M19)
SQ06 ;@R4FH8" FR,HR48" H"8H@& @N:"0*"`V,6 &@*Z (M8, M9)
SQ19 ;@R4FH8" FR,HR48" H"8H@&

;8@*@& JBD"&:,>4b BD@(D"<<@6
;(M00, M01, M02, M30)

R ;&@2&D"H 42 C+E+G" LJ>8P44

/* C+E+G BJF8@&ZN 8>@B@8 */

:012 ;C+E+G BJF8@&ZN 8>@B@8

D470 ;("T,>4, :"<Z EG!CG
D471 ;&Z8:`R,>4, :"<BZ EG?A
DF0110 ;&Z8:`R,>4, «BD@&,D4H\ 8>@B84 CIQ= BD4 EG!CG,»
DF0111 ;@R4FH8" «&Z2&"H\ F@FH@b>4, EG!CG»
DF0112 ;@R4FH8" «&Z2&"H\ F@FH@b>4, EG?A»
DF0101 ;@R4FH8" «*,6FH&4, 8>@B@8 CIQ= L48F4D@&">@»
LY42 ;RH,>4, FHD@84 Y42
A.007F ;@R4FH8" $4H@& CIQ= Y427,Y430,...,Y437
SY42 ;&Z&@*
LY44 ;RH,>4, FHD@84 Y42
A.007F ;("T,>4, :"<B CIQ= Y427,Y430,...,Y437
SY44 ;&Z&@*

DF0125 ;@R4FH8" «&Z2&"H\ F@FH@b>4, M3»
DF0126 ;@R4FH8" «&Z2&"H\ F@FH@b>4, M4»
DF0127 ;@R4FH8" «&Z2&"H\ F@FH@b>4, M5»

R ;&@2&D"H 42 C+E+G" BJF8@&ZN 8>@B@8
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/* C+E+G 4>H,DL,6F>@6 B:"HZ */

:013 ;C+E+G 4>H,DL,6F>@6 B:"HZ

,0 ;0 & OP
SY00 ;&Z8:`R,>4, &ZN@*@& Y000...Y017 >" 1-@6 4>H,DL,6F>@6 B:"HZ
SY02 ;&Z8:`R,>4, &ZN@*@& Y020...Y037 >" 1-@6 4>H,DL,6F>@6 B:"HZ
SY10 ;&Z8:`R,>4, &ZN@*@& Y100...Y117 >" 2-@6 4>H,DL,6F>@6 B:"HZ 
SY12 ;&Z8:`R,>4, &ZN@*@& Y120...Y137 >" 2-@6 4>H,DL,6F>@6 B:"HZ
SY20 ;&Z8:`R,>4, &ZN@*@& Y200...Y217 >" 3-,6 4>H,DL,6F>@6 B:"HZ
SY22 ;&Z8:`R,>4, &ZN@*@& Y220...Y237 >" 3-,6 4>H,DL,6F>@6 B:"HZ
SY30 ;&Z8:`R,>4, &ZN@*@& Y300...Y317 >" 4-@6 4>H,DL,6F>@6 B:"HZ
SY32 ;&Z8:`R,>4, &ZN@*@& Y320...Y337 >" 4-@6 4>H,DL,6F>@6 B:"HZ

R ;&@2&D"H 42 C+E+G" 4>H,DL,6F>@6 B:"HZ

/* C+E+G &ZN@*>ZN L:"(@& */

:014 ;C+E+G &ZN@*>ZN L:"(@&

D650 ;(:"&>Z6 TB4>*,:\ >, &D"V",HFb
D652 ;2"BD,V,>" &Z*"R" $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b
DF0114 ;BJF8 (:"&>@(@ TB4>*,:b >, 4>4P44D@&">
,5 ;5 & OP
SRH062 ;2">,F,>4, & D,(4FHD F@FH@b>4b &D"V,>4b

;1-(@ (:"&>@(@ TB4>*,:b
,9 ;9 & OP
SRH070 ;M9
D470 ;&Z8:`R,>4, :"<BZ EG!CG
D471 ;@R4FH8" EG?A B@*"R4
D540 ;&Z8:`R,>4, &ZN@*" %79 EG

R ;&@2&D"H 42 C+E+G" &ZN@*>ZN L:"(@&

/* %FB@<@("H,:\>Z6 <@*J:\ *:b JBD"&:,>4b (:"&>@(@ TB4>*,:b @H 8>@B@8 */

:016

NF0121 ;,F:4 8@>,P «M3, M4 @H 8>@B84»
LQ05 ;RH,>4, FR,HR48" H"8H@& M3, M4, M5, M19
SF032 ;F@ND">,>4, FR,HR48" H"8H@& &D"V,>4b (:"&>@(@ TB4>*,:b Q05

;(M3, M4, M5, M19)
LF018 ;RH,>4, D,(4FHD" 8@*" &D"V,>4b
SF030 ;F@ND">,>4, 8@*" &D"V,>4b

E ;4>"R,, ,F:4 >, HD,$J,HFb F@ND">,>4b & BD@P,FF,
DQ00 ;J<,>\T,>4, FR,HR48" '?G

Z ;8@>,P «M3, M4 @H 8>@B84»

F0125 ;,F:4 «&Z2&"H\ F@FH@b>4, M3»
,3 ;3 & OP

Z ;8@>,P JF:@&4b «&Z2&"H\ F@FH@b>4, M3»
F0126 ;,F:4 «&Z2&"H\ F@FH@b>4, M4»

,4 ;4 & OP
Z ;8@>,P JF:@&4b «&Z2&"H\ F@FH@b>4, M4»
F0127 ;,F:4 «&Z2&"H\ F@FH@b>4, M5»

DF0121 ;M3, M4 >, &ZB@:>b,HFb
,5 ;5 & OP

Z ;8@>,P JF:@&4b «&Z2&"H\ F@FH@b>4, M5»
SF018 ;2">,F,>4, & D,(4FHD 8@*" &D"V,>4b 
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;(2>"R,>4,: 3, 4)
,1 ;1 & OP
SQ05 ;@R4FH8" FR,HR48" H"8H@& M3, M4, M5, M19
UQ00 ;J&,:4R,>4, FR,HR48" '?G
UF0135 ;D"2D,T,>4, &ZB@:>,>4b 

;&D"V,>4b (:"&>@(@ TB4>*,:b
DF0102 ;2"BD,H BD,DZ&">4b

R ;8@>,P <@*J:b

/* ="R":@ <@*J:b :000 */

:000 ;>"R":@ <@*J:b :000

Y507 ;,F:4 D,04< G!7G

 F0130 ;,F:4 «@FH">@& LJ>8P44»
G196 ;BD@BJFH4H\ <@*J:\ :000

 E ;4>"R, 
UF0130 ;&ZB@:>4H\ @*4> P48: 

;4 2"BD@F4H\ ?EG!=?% KI=7O33
UF0112 ;&Z2&"H\ F@FH@b>4, EG?A

 Z ;8@>,P JF:@&4b «@FH">@& LJ>8P44»

Z ;8@>,P JF:@&4b «D,04< G!7G»

/* )4FB,HR,D LJ>8P46 */

Y470 ;,F:4 F@FH@b>4, EG!CG 

 I553 ;,F:4 4>H,DB@:bH@D 2"BD"T4&",H &D"V,>4b (:"&>@(@ TB4>*,:b

  (NF0133 ;,F:4 >,H F<,>Z *4"B"2@>"
  ONF0134 ;,F:4 >,H F<,>Z R"FH@HZ @$@D@H@&
  ONF0135) ;4:4 &ZB@:>b,HFb &D"V,>4, (:"&>@(@ TB4>*,:b

   (NY710    ;,F:4 >,H ?S3#73 Q!EG?GY ?#?C?G?% '9!%=?'? SA3=)+9a
   ANY711) ;4 >,H ?S3#73 C!1'?=!/G?C;?/+=3a '9!%=?'? SA3=)+9a

LQ05 ;2">,F,>4, & FR,HR48 H"8H@& (:"&>@(@ TB4>*,:b
    =0 ;,F:4 BJF8 >, 4>4P44D@&">
     NY650 ;,F:4 (:"&>Z6 TB4>*,:\ >, &D"V",HFb

U713 ;&8:`R,>4, 1!AC?E %C!U+=3a '9!%=?'? SA3=)+9a
     E ;,F:4 @> &D"V",HFb

D713 ;&Z8:`R,>4, 1!AC?E %C!U+=3a '9!%=?'? SA3=)+9a
UF0131 ;&ZB@:>,>4, F<,>Z 4>FHDJ<,>H"

     Z ;8@>,P JF:@&4b «(:"&>Z6 TB4>*,:\ >, &D"V",HFb»
    E ;4>"R,, ,F:4 BJF8 4>4P44D@&">

LF018 ;2">,F,>4, & D,(4FHD 8@*" &D"V,>4b
     =3 ;,F:4 M3

UF0133 ;D"2D,T,>4, &ZB@:>,>4b *4"B"2@>"
D713 ;&Z8:`R,>4, 1!AC?E %C!U+=3a '9!%=?'? SA3=)+9a  

     Z ;8@>,P JF:@&4b M3
     =4 ;,F:4 M4

UF0133 ;D"2D,T,>4, &ZB@:>,>4b *4"B"2@>"
D713 ;&Z8:`R,>4, 1!AC?E %C!U+=3a '9!%=?'? SA3=)+9a

     Z ;8@>,P JF:@&4b M4
     NF0133 ;,F:4 >,H 8@<">*Z M3 4:4 M4



6.8 AD4<,D BD@(D"<<4D@&">4b: sample.plc

304

      NY650 ;,F:4 (:"&>Z6 TB4>*,:\ >, &D"V",HFb
U713 ;&8:`R,>4, 1!AC?E %C!U+=3a '9!%=?'? SA3=)+9a

      E ;4>"R,
D713 ;&Z8:`R,>4, 1!AC?E %C!U+=3a '9!%=?'? SA3=)+9a

      Z ;8@>,P JF:@&4b «(:"&>Z6 TB4>*,:\ >, &D"V",HFb»
     Z ;8@>,P JF:@&4b «>,H 8@<">*Z M3 4:4 M4»
    Z ;8@>,P JF:@&4b «BJF8 >, 4>4P44D@&">»
   E ;4>"R, ?S3#7! ?#?C?G! '9!%=?'? SA3=)+9a

D713 ;&Z8:`R,>4, 1!AC?E %C!U+=3a '9!%=?'? SA3=)+9a
   Z ;8@>,P JF:@&4b «>,H ?S3#73 ?#?C?G! '9!%=?'? SA3=)+9a»
  Z ;8@>,P JF:@&4b «>, &ZB@:>b,HFb ...»

 E ;4>H,DB@:bH@D >, 2"BD"T4&",H &D"V,>4, (:"&>@(@ TB4>*,:b ...
UF0131 ;D"2D,T,>4, 

;&ZB@:>,>4b F<,>Z 4>FHDJ<,>H"
 Z ;8@>,P JF:@&4b

;«4>H,DB@:bH@D 2"BD"T4&",H &D"V,>4, (:"&>@(@ TB4>*,:b»

Z ;8@>,P JF:@&4b «F@FH@b>4, EG!CG»

/* %ZB@:>,>4, LJ>8P46 */

/* %ZB@:>,>4, M6 */

F0131 ;,F:4 &ZB@:>,>4, M6 D"2D,T,>@ 

LQ01 ;2">,F,>4, Q01 & OP
 =0 ;,F:4 >,H M6

DF0131 ;2"BD,H &ZB@:>,>4b M6
UF0132 ;D"2D,T,>4, &ZB@:>,>4b T

 Z ;8@>,P JF:@&4b «>,H M6»

 =1 ;,F:4 1-Z6 H"8H: BD@&,D8"
  I551 ;,F:4 4>H,DB@:bH@D 2"8@>R4: 

,0 ;0 & OP
SQ01 ;@R4FH8" FR,HR48" H"8H@& M6 (>,H *,6FH&4b)
DQ00 ;J<,>\T,>4, FR,HR48" '?G
UF0102 ;D"2D,T,>4, BD,DZ&">4b

  Z ;8@>,P JF:@&4b «4>H,DB@:bH@D 2"8@>R4:»
,1 ;1 & OP

 Z ;8@>,P JF:@&4b «1-Z6 H"8H»

Z ;8@>,P JF:@&4b
;«&ZB@:>,>4, M6 D"2D,T,>@»

/* %ZB@:>,>4, T */

F0132 ;,F:4 &ZB@:>,>4, T D"2D,T,>@

LQ02 ;2">,F,>4, Q02 & OP
 =0 ;,F:4 >,H T

DF0132 ;2"BD,H &ZB@:>,>4b T
UF0133 ;D"2D,T,>4, &ZB@:>,>4b 

;F<,>Z *4"B"2@>"
 Z ;8@>,P JF:@&4b «>,H T»

 =1 ;,F:4 1-Z6 H"8H: BD@&,D8", F@FH@b>4, ?EG!=?% 
;2"BD@F F@FH@b>4b ?EG!=?%

  I551 ;,F:4 4>H,DB@:bH@D 2"8@>R4:
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DF0102 ;2"BD,H BD,DZ&">4b 
UF0112 ;&Z2&"H\ F@FH@b>4, EG?A
UQ02 ;B,D,N@* 8 2-<J H"8HJ

  Z ;8@>,P JF:@&4b «4>H,DB@:bH@D 2"8@>R4:»
,1 ;1 & OP

 Z ;8@>,P JF:@&4b «1-Z6 H"8H»

 =2 ;,F:4 2-@6 H"8H: 2"BD@F @FH">@&" (:"&>@(@ TB4>*,:b
  Y471 ;,F:4 F@FH@b>4, EG?A

LRH062 ;2">,F,>4, F@FH@b>4b &D"V,>4b 1-(@ (:"&>@(@ TB4>*,:b & OP
   =5 ;,F:4 F@FH@b>4, M5

,4 ;4 & OP
SQ02 ;2">,F,>4, & FR,HR48 H"8H@& Q02

   E ;4>"R,, ,F:4 &D"V",HFb
C005 ;B@*(@H@&8" @FH">@&" (:"&>@(@ TB4>*,:b
UQ02 ;J&,:4R,>4, FR,HR48" H"8H@& Q02

   Z ;8@>,P JF:@&4b «F@FH@b>4, M5»
  Z ;8@>,P JF:@&4b «F@FH@b>4, EG?A»

,2 ;2 & OP
 Z ;8@>,P JF:@&4b «2-@6 H"8H»

 =3 ;,F:4 3-46 H"8H:
;&@FFH">@&:,>4, 8@*" &D"V,>4b (:"&>@(@ TB4>*,:b

 LQ05 ;RH,>4, FR,HR48" H"8H@& M3, M4, M5, M19
  =0 ;8@<">*" M5 &ZB@:>,>"

C006 ;&@FFH">@&:,>4, 8@*" &D"V,>4b (:"&>@(@ TB4>*,:b
UQ02 ;J&,:4R,>4, FR,HR48" H"8H@& Q02

  Z ;8@>,P JF:@&4b «8@<">*" M5 &ZB@:>,>"»
,3 ;3 & OP

 Z ;8@>,P JF:@&4b «3-46 H"8H»

 =4 ;,F:4 4-Z6 H"8H: @FH">@& @N:"0*"`V,6 N@*Z 
LY002 ;2">,F,>4, F@FH@b>4b >"F@F" @N:"0*"`V,6 &@*Z
SF0123 ;F@ND">,>4, F@FH@b>4b >"F@F" @N:"0*"`V,6 &@*Z
D002 ;&Z8:`R,>4, >"F@F" @N:"0*"`V,6 &@*Z
UQ02 ;J&,:4R,>4, FR,HR48" H"8H@& Q02
,4 ;4 & OP

 Z ;8@>,P JF:@&4b «4-Z6 H"8H»

 =5 ;,F:4 6-@6 H"8H: 4>*48"P4b >@<,D" 4>FHDJ<,>H"
LRH006 ;2">,F,>4, 8@*" T & OP
BCD ;BD,@$D"2@&">4, 42 *&@4R>@6 & *&@4R>@-*,FbH4R>J` L@D<J
SRH090 ;8@* T & D,(4FHD F@@$V,>4b & *,FbH4R>@6 L@D<,
U700 ;2"BD@F 1-(@ 4>*,8F4D@&">>@(@ F@@$V,>4b
UQ02 ;B,D,N@* 8 3-<J H"8HJ
,5 ;5 & OP

 Z ;8@>,P JF:@&4b «5-Z6 H"8H»

 =6 ;,F:4 6-@6 H"8H
  (I700 ;,F:4 >" ^8D">, 1-@, 4>*,8F4D@&">>@, F@@$V,>4,
  AY470)  ;4 EG!CG

LF024 ;8@* LJ>8P44 T & OP
SF080 ;>@<,D &Z2&">>@(@ 4>FHDJ<,>H"
D700 ;&Z8:`R,>4, 1-(@ 4>*,8F4D@&">>@(@ F@@$V,>4b
LF0123 ;2">,F,>4b F@FH@b>4b >"F@F" @N:"0*"`V,6 &@*Z
SY002 ;&8:`R,>4, >"F@F" @N:"0*"`V,6 &@*Z
,0 ;0 & OP
SQ02 ;@R4FH8" FR,HR48" H"8H@& (>,H *,6FH&4b)
DQ00 ;J<,>\T,>4, FR,HR48" '?G
UF0102 ;D"2D,T,>4, BD,DZ&">4b

  Z ;8@>,P JF:@&4b
;«1-@, 4>*,8F4D@&">>@, F@@\V,>4, >" ^8D">,» 4 EG!CG

,6 ;6 & OP
 Z ;8@>,P JF:@&4b «6-@6 H"8H»
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Z ;8@>,P JF:@&4b
;«D"2D,T,>@ &ZB@:>,>4, T»

/* %ZB@:>,>4, F<,>Z *4"B"2@>" (:"&>@(@ TB4>*,:b */

F0133 ;,F:4 D"2D,T,>@
;&ZB@:>,>4, F<,>Z *4"B"2@>"

LQ03 ;2">,F,>4, Q03 & OP
 =0 ;,F:4 >,H 8@<">*Z F<,>Z *4"B"2@>"

DF0133 ;2"BD,H &ZB@:>,>4b F<,>Z *4"B"2@>"
UF0134 ;D"2D,T,>4, &ZB@:>,>4b S

 Z ;8@>,P JF:@&4b
;«>,H 8@<">*Z F<,>Z *4"B"2@>"»

 =1 ;,F:4 1-Z6 H"8H: BD@&,D8", 
;2"BD@F F@FH@b>4b EG?A

DF0102 ;2"BD,H BD,DZ&">4b
  LRH063 ;F@FH@b>4, *4"B"2@>" 1-(@ (:"&>@(@ TB4>*,:b & OP
  =LF016 ;D"&>@ F 2"BD@(D"<<4D@&">>Z<

,0 ;0 & OP
SQ03 ;@R4FH8" FR,HR48" H"8H@& F<,>Z *4"B"2@>"

;(>,H *,6F4&4b)
DQ00 ;J<,>\T,>4, FR,HR48" '?G
UF0102 ;D"2D,T,>4, BD,DZ&">4b

  E ;,F:4 >, D"&>@
UF0112 ;&Z2&"H\ F@FH@b>4, EG?A
UQ03 ;B,D,N@* 8 3-<J H"8HJ

  Z ;8@>,P JF:@&4b «D"&>@ F 2"BD@(D"<<4D@&">>Z<»
,1 ;1 & OP

 Z ;8@>,P JF:@&4b «1-Z6 H"8H»

 =2 ;,F:4 2-@6 H"8H: 2"BD@F @FH">@&" (:"&>@(@ TB4>*,:b
  Y471 ;,F:4 F@FH@b>4, EG?A

LRH062 ;2">,F,>4, F@FH@b>4b &D"V,>4b 1-(@ (:"&>@(@ TB4>*,:b & OP
   =5 ;,F:4 F@FH@b>4, M5

,4 ;4 & OP
SQ03 ;2">,F,>4, & FR,HR48 H"8H@& Q03

   E ;4>"R,, ,F:4 &D"V",HFb
C005 ;B@*(@H@&8" @FH">@&" (:"&>@(@ TB4>*,:b
UQ03 ;J&,:4R,>4, FR,HR48" H"8H@& & Q03

   Z ;8@>,P JF:@&4b «F@FH@b>4, M5»
  Z ;8@>,P JF:@&4b «F@FH@b>4, EG?A»

,2 ;2 & OP 
 Z ;8@>,P JF:@&4b «2-@6 H"8H»

 =3 ;,F:4 3-46 H"8H: &@FFH">@&:,>4,
;8@*" @$@D@H" (:"&>@(@ TB4>*,:b

 LQ05 ;RH,>4, FR,HR48" H"8H@& M3, M4, M5, M19
  =0 ;8@<">*" M5 &ZB@:>,>"

C006 ;&@FFH">@&:,>4, 8@*" @$@D@H" (:"&>@(@ TB4>*,:b
UQ03 ;J&,:4R,>4, FR,HR48" H"8H@& Q03

  Z ;8@>,P JF:@&4b «8@<">*" M5 &ZB@:>,>"»
,3 ;3 & OP 

 Z ;8@>,P JF:@&4b «3-46 H"8H»

 =4 ;,F:4 4-Z6 H"8H: 2"BD@F @FH">@&" @N:"0*"`V,6 &@*Z
LY002 ;2">,F,>4, F@FH@b>4b >"F@F" @N:"0*"`V,6 &@*Z
SF0123 ;F@ND">,>4, F@FH@b>4b >"F@F" @N:"0*"`V,6 &@*Z
D002 ;&Z8:`R,>4, >"F@F" @N:"0*"`V,6 &@*Z
UQ03 ;J&,:4R,>4, FR,HR48" H"8H@& Q03
,4 ;4 & OP 
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 Z ;8@>,P JF:@&4b «4-Z6 H"8H»

 =5 ;,F:4 5-Z6 H"8H
LF016 ;2">,F,>4, 8@*" *4"B"2@>" & OP
-10 ;&ZR4H">4, 10
BCD ;BD,@$D"2@&">4, 42 *&@4R>@6 & *&@4R>@-*,FbH4R>J` L@D<J
SRH091 ;*,FbH4R>"b L@D<"

;& D,(4FHD F@@$V,>4b 8@*" *4"B"2@>"
U701 ;2"BD@F 2-(@ 4>*,8F4D@&">>@(@ F@@$V,>4b
UQ03 ;B,D,N@* 8 7-<J H"8HJ
,5 ;5 & OP

 Z ;8@>,P JF:@&4b «5-Z6 H"8H»

 =6 ;,F:4 6-@6 H"8H
  (I701 ;,F:4 2-@, 4>*,8F4D@&">>@, F@@$V,>4,
  AY470) ;4 EG!CG

LF016 ;2">,F,>4, 8@*" *4"B"2@>" & OP
SRH063 ;8@* 1-(@ *4"B"2@>" (:"&>@(@ TB4>*,:b
D701 ;@R4FH8" 2-(@ 4>*,8F4D@&">>@(@ F@@$V,>4b
LF0123 ;2">,F,>4, F@FH@b>4b >"F@F" @N:"0*"`V,6 &@*Z
SY002 ;&Z8:`R,>4, >"F@F" @N:"0*"`V,6 &@*Z
,0 ;0 & OP
SQ03 ;@R4FH8" FR,HR48" H"8H@& F<,>Z *4"B"2@>" 

;(>,H *,6FH&4b)
DQ00 ;J<,>\T,>4, FR,HR48" '?G
UF0102 ;D"2D,T,>4, BD,DZ&">4b

  Z ;8@>,P JF:@&4b
;«2-@, 4>*,8F4D@&">>@, F@@$V,>4,» 4 EG?A

,6 ;6 & OP
 Z ;8@>,P JF:@&4b «6-@6 H"8H»

Z ;&ZB@:>,>4, F<,>Z *4"B"2@>" 
;8@>,P JF:@&4b «D"2D,T,>@»

/* %ZB@:>,>4, S */

F0134 ;,F:4 &ZB@:>,>4, S D"2D,T,>@

LQ04 ;2">,F,>4, Q04 & OP
 =0 ;,F:4 >,H 8@<">*Z S

DF0134 ;2"BD,H &ZB@:>,>4b S
UF0135 ;D"2D,T,>4,

;&ZB@:>,>4b &D"V,>4b (:"&>@(@ TB4>*,:b
 Z ;8@>,P JF:@&4b «>,H 8@<">*Z S»

 =1 ;,F:4 1-Z6 H"8H
DF0102 ;2"BD,V,>4, BD,DZ&">4b
LF026 ;8@* LJ>8P44 S & OP
SRH060 ;2">,F,>4, & D,(4FHD

;"8HJ":\>@6 R"FH@HZ @$@D@H@& 1-(@ (:"&>@(@ TB4>*,:b
  F0114 ;,F:4 BJF8 (:"&>@(@ TB4>*,:b 4>4P44D@&">

,25 ;5 & OP
SH00 ;2">,F,>4, & FR,HR48 H"8H@& (:"&>@(@ TB4>*,:b
UQ04 ;J&,:4R,>4, FR,HR48" H"8H@&

  E ;4>"R, (:"&>Z6 TB4>*,:\ >, &D"V",HFb
DQ00 ;J<,>\T,>4, FR,HR48" '?G
UF0102 ;D"2D,T,>4, BD,DZ&">4b
,0 ;0 & OP
SQ04 ;@R4FH8" H"8H4D@"&>4b
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  Z ;8@>,P JF:@&4b «(:"&>Z6 TB4>*,:\ &D"V",HFb»

,1 ;1 & OP
 Z ;8@>,P JF:@&4b «1-Z6 H"8H»

 =2 ;,F:4 2-@6 H"8H
  NH00 ;@BD@F H"6<,D"
   ;,F:4 @> 2"8@>R4:

,0 ;0 & OP
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" CIQ= (:"&>@(@ TB4>*,:b
U654 ;BDb<"b &Z*"R" $"2@&@(@ F4(>":"

;1-(@ (:"&>@(@ TB4>*,:b
D652 ;&Z8:`R,>4, D"2D,T,>4b &Z*"R4 $"2@&@(@ F4(>":"

;1-(@ (:"&>@(@ TB4>*,:b
D001 ;&Z8:`R,>4, D"2D,T,>4b (:"&>@(@ BD4&@*"

   DF0114 ;BJF8 (:"&>@(@ TB4>*,:b >, 4>4P44D@&">
,5 ;M5
SRH062 ;2">,F,>4,

;& D,(4FHD F@FH@b>4b @$@D@H" 1-(@ (:"&>@(@ TB4>*,:b
U711 ;&8:`R,>4, ?S3#73 C!1'?=!/G?C;?/+=3a '9!%=?'? SA3=)+9a
UF0102 ;D"2D,T,>4, BD,DZ&">4b

  E ;4>"R,
   (I650 ;,F:4 2"&,DT,>

;B@*X,< $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b 
   AI656) ;4 N=Ns

DQ00 ;J<,>\T,>4, FR,HR48" FIN
UF0102 ;D"2D,T,>4, BD,DZ&">4b
,0 ;0 & OP
SQ04 ;@R4FH8" FR,HR48" H"8H@&

   Z ;8@>,P JF:@&4b
;«B@*X,< $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b 2"&,DT,>»

  Z ;@BD@F H"6<,D"
,2 ;2 & OP

 Z ;8@>,P JF:@&4b «2-@6 H"8H»

Z ;8@>,P JF:@&4b
;«&ZB@:>,>4, S D"2D,T,>@»

/* %ZB@:>,>4, &D"V,>4b (:"&>@(@ TB4>*,:b */

F0135 ;,F:4 D"2D,T,>@
;&ZB@:>,>4, &D"V,>4b (:"&>@(@ TB4>*,:b

LQ05 ;2">,F,>4, Q05 & OP
 =0 ;,F:4 >,H 8@<">*Z &D"V,>4b (:"&>@(@ TB4>*,:b

DF0135 ;2"BD,H &ZB@:>,>4b &D"V,>4b (:"&>@(@ TB4>*,:b
UF0147 ;D"2D,T,>4, 8@<">* JBD"&:,>4b BD@(D"<<@6

 Z ;8@>,P JF:@&4b
;«>,H 8@<">*Z &D"V,>4b (:"&>@(@ TB4>*,:b»

 =1 ;,F:4 1-Z6 H"8H
DF0102 ;2"BD,H BD,DZ&">4b
LF018 ;2">,F,>4, D,(4FHD" 8@*" &D"V,>4b & OP

  >4 ;M5 4:4 M19

   F0122 ;,F:4 @H 8>@B84 M5
    NI552 ;,F:4 <@*4L48"P4b >, 2"BD,V,>"
     (I553 ;,F:4 4<,,HFb 2"BD@F &D"V,>4b (:"&>@(@ TB4>*,:b
     ANY710) ;4 >,H ?S3#73 ?#?C?G! '9!%=?'? SA3=)+9a 

UF0112 ;&Z2&"H\ F@FH@b>4, EG?A
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,10 ;B,D,N@* 8 10-<J H"8HJ
SQ05

     E ;4>"R,, ,F:4 
;>,H 2"BD@F" &D"V,>4b (:"&>@(@ TB4>*,:b

C017 ;&Z8:`R,>4, 2"BD@F" >" @D4,>H"P4`
,20 ;&Z*"H\ *:b @FH">@&"
SQ05                               

     Z ;8@>,P JF:@&4b «4<,,HFb 2"BD@F &D"V,>4b (:"&>@(@ TB4>*,:b»
    E ;4>"R,, ,F:4 <@*4L48"P4b 2"BD,V,>"

C017 ;&Z8:`R,>4, 2"BD@F" >" @D4,>H"P4`
,20 ;&Z*"H\ *:b @FH">@&"
SQ05

    Z ;8@>,P JF:@&4b «>"D,2">4, D,2X$Z (G33)»
   E ;4>"R, 42 BD@(D"<<Z
    (NI553 ;,F:4 J0, >,H 2"BD@F" &D"V,>4b (:"&>@(@ TB4>*,:b
    OF0133) ;4:4 <,>b,HFb *4"B"2@>

C017 ;&Z8:`R,>4, 2"BD@F" >" @D4,>H"P4`
,20 ;&Z*"H\ *:b @FH">@&"
SQ05                                

    Z ;8@>,P JF:@&4b «>,H 2"BD@F" &D"V,>4b (:"&>@(@ TB4>*,:b» ...
;4:4 «<,>b,HFb *4"B"2@>»

   Z ;8@>,P JF:@&4b «@H 8>@B84 M5»

  E ;M3 4:4 M4

   (I552 ;,F:4 <@*4L48"P4b 2"BD,V,>"
   AY542) ;4 ?EG!=?% A?)!Q3 

;&Z6H4 4 >, 2"BJFH4H\
DQ00 ;J<,>\T,>4, FR,HR48" '?G

    F0103 ;,F:4 D"2D,T,>4, BD,DZ&">4b 
;2"BD,H B@&H@D>@(@ &8:`R,>4b

    E ;4>"R,
UF0102 ;D"2D,T,>4, BD,DZ&">4b

    Z ;8@>,P JF:@&4b
;«D"2D,T,>4, BD,DZ&">4b» 4 «2"BD,H B@&H@D>@(@ &8:`R,>4b»

,0 ;2">,F,>4, 0 & OP
SQ05 ;&Z6H4

   E ;4>"R,
D651 ;&Z8:`R,>4, 2"BD@F" @D4,>H"P44

    I651 ;,F:4 2"<8>JH 8@>HJD 1-(@ (:"&>@(@ TB4>*,:b
    E ;4>"R,, ,F:4
     (I552 ;,F:4 <@*4L48"P4b 2"BD,V,>"
     ANY470) ;4 >,H EG!CG

U714 ;&8:`R,>4, 1!AC?E EG!CG!
     E ;4>"R,

D714 ;&Z8:`R,>4, 1!AC?E EG!CG!
LF018 ;2">,F,>4, D,(4FHD" 8@*" &D"V,>4b & OP

      =3 ;,F:4 M3
U653 ;$"2@&Z6 F4(>": 1-(@ (:"&>@(@ TB4>*,:b F B@:bD>@FH\` +

      E ;4>"R, M4
D653 ;$"2@&Z6 F4(>": 1-(@ (:"&>@(@ TB4>*,:b F B@:bD>@FH\` -

      Z ;8@>,P JF:@&4b M3
D654 ;$"2@&Z6 F4(>": 1-(@ (:"&>@(@ TB4>*,:b

;42 D,(4FHD" "8HJ":\>@6 R"FH@HZ @$@D@H@& RH060
U652 ;D"2D,T,>4, &Z*"R4 $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b
U001 ;&8:`R,>4, D"2D,T,>4b (:"&>@(@ BD4&@*"

   UF0114 ;(:"&>Z6 TB4>*,:\ 4>4P44D@&">
,25 ;25 & OP
SH00 ;2">,F,>4, & FR,HR48 H"8H@& (:"&>@(@ TB4>*,:b
,50 ;8 50-<J H"8HJ
SQ05

     Z ;8@>,P JF:@&4b «2"BD,H <@*4L48"P44 ...»
    Z ;8@>,P JF:@&4b «2"<8>JH 8@>HJD 1-(@ (:"&>@(@ TB4>*,:b»
   Z ;8@>,P JF:@&4b «2"BD,H <@*4L48"P44 ...»
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  Z
,1 ;1 & OP

 Z ;8@>,P JF:@&4b «1-Z6 H"8H»

/* O48: M5, M19 */

 =10 ;,F:4 10-Z6 H"8H (B@*"R" @FH">@&:,>" :4)
  (I550 ;,F:4 4>H,DB@:bH@D @FH">@&:,>
  AY471)  ;4 :"<B" EG?A (@D4H

C017 ;&Z8:`R,>4, 2"BD@F" @D4,>H"P44
,20 ;&Z*"H\ *:b @FH">@&"                                     
SQ05 ;2">,F,>4, & FR,HR48 H"8H@&

  Z ;4>H,DB@:bH@D @FH">@&:,> 4 :"<B" EG?A (@D4H
,10 ;10 & OP

 Z ;8@>,P JF:@&4b «10-Z6 H"8H»

 =20 ;,F:4 20-Z6 H"8H (>"R":@ @FH">@&")
  I651 ;,F:4 2"<8>JH 8@>HJD 1-(@ (:"&>@(@ TB4>*,:b
  E ;4>"R,, ,F:4 >,H

LF018 ;2">,F">4, D,(4FHD" 8@*" &D"V,>4b (:"&>@(@ TB4>*,:b & OP
   =19 ;,F:4 M19

C018 ;JFH">@&8" F8@D@FH4 B@:2">4b S *:b CIQ= S 4 M19
    Y653 ;,F:4 -

LRH061 ;
NSRH061 ;B,D,<,>" 2>"8" $"2@&@(@ F4(>":" F P,:\`

;@D4,>H"P44 B@ >"BD&:,>4` &D"V,>4b (:"&>@(@ TB4>*,:b
    Z ;8@>,P JF:@&4b -

    F0114 ;,F:4 (:"&>Z6 TB4>*,:\ 4>4P44D@&">
,25 ;5 & OP
SH00 ;2">,F,>4, & FR,HR48 H"8H@& (:"&>@(@ TB4>*,:b
U654 ;BDb<"b &Z*"R" $"2@&@(@ F4(>":"

;1-(@ (:"&>@(@ TB4>*,:b
U652 ;D"2D,T,>4, &Z*"R4 $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b
U001 ;D"2D,T,>4, (:"&>@(@ TB4>*,:b
,30
SQ05 ;8 30-<J H"8HJ 

    E ;(:"&>Z6 TB4>*,:\ >, 4>4P44D@&">
,25 ;5 & OP
SH00 ;2">,F,>4, & FR,HR48 H"8H@& (:"&>@(@ TB4>*,:b
D654 ;&Z8:`R,>4, BDb<@6 &Z*"R4 $"2@&@(@ F4(>":"

;1-(@ (:"&>@(@ TB4>*,:b
U651 ;2"BD@F @D4,>H"P44
U652 ;D"2D,T,>4, &Z*"R4 $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b 
U001 ;D"2D,T,>4, (:"&>@(@ BD4&@*"
,31
SQ05 ;8 31-<J H"8HJ

    Z ;8@>,P JF:@&4b «(:"&>Z6 TB4>*,:\ 4>4P44D@&">»

   E ;4>"R, M5
DF0114 ;(:"&>Z6 TB4>*,:\ >, 4>4P44D@&">
,25 ;5 & OP
SH00 ;2">,F,>4, H"6<,D" (:"&>@(@ TB4>*,:b
U654 ;>,B@FD,*FH&,>>"b &Z*"R" $"2@&@(@ F4(>":"

;1-(@ (:"&>@(@ TB4>*,:b
,0 ;0 & OC
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" CIQ= (:"&>@(@ TB4>*,:b
U652 ;&8:`R,>4, D"2D,T,>4b &Z*"R4 $"2@&@(@ F4(>":"

;1-(@ (:"&>@(@ TB4>*,:b
; U001 ;&8:`R,>4, D"2D,T,>4b (:"&>@(@ BD4&@*"

UQ05 ;J&,:4R8>4, FR,HR48" H"8H@&
   Z ;8@>,P JF:@&4b «D"&>@ 19»
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  Z ;8@>,P JF:@&4b «2"<8>JH 8@>HJD 1-(@ (:"&>@(@ TB4>*,:b»
,20 ;20 & OP

 Z ;8@>,P JF:@&4b «20-Z6 H"8H»

/* O48: M5 */

 =21 ;,F:4 21-Z6 H"8H 
  NH00 ;@BD@F H"6<,D"
   ;,F:4 J0, 2"8@>R4:

D652 ;&Z8:`R,>4, D"2D,T,>4b &Z*"R4 $"2@&@(@ F4(>":"
;1-(@ (:"&>@(@ TB4>*,:b

D001 ;&Z8:`R,>4, D"2D,T,>4b (:"&>@(@ BD4&@*"
UF0112 ;&Z2&"H\ F@FH@b>4, EG?A
,5 ;M5
SRH062 ;2">,F,>4, & D,(4FHD F@FH@b>4b &D"V,>4b (:"&>@(@ TB4>*,:b
U711 ;&8:`R,>4, ?S3#73 C!1'?=!/G?C;?/+=3a '9!%=?'? SA3=)+9a
UF0102 ;D"2D,T,>4, BD,DZ&">4b

  E ;4>"R,
   (I650 ;,F:4 B@*X,< $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b 2"&,DT,>
   AI657) ;4 (:"&>Z6 TB4>*,:\ >,B@*&40,>

D652 ;&Z8:`R,>4, D"2D,T,>4b &Z*"R4 $"2@&@(@ F4(>":"
;1-(@ (:"&>@(@ TB4>*,:b

D001 ;&Z8:`R,>4, D"2D,T,>4b (:"&>@(@ TB4>*,:b
,5 ;M5 
SRH062 ;2">,F,>4, & D,(4FHD F@FH@b>4b &D"V,>4b

;1-(@ (:"&>@(@ TB4>*,:b
DQ00 ;J<,>\T,>4, FR,HR48" '?G

    F0103 ;,F:4 2"BD,H
;B@&H@D>@(@ &8:`R,>4b D"2D,T,>4b BD,DZ&">4b

    E ;4>"R,
UF0102 ;D"2D,T,>4, BD,DZ&">4b

    Z ;8@>,P JF:@&4b
;«2"BD,H B@&H@D>@(@ &8:`R,>4b D"2D,T,>4b BD,DZ&">4b»

,0 ;2">,F,>4, 0 & OP
SQ05 ;@R4FH8" FR,HR48" H"8H@&

   Z ;8@>,P JF:@&4b «B@*X,< $"2@&@(@ F4(>":" 2"&,DT,>»
  Z ;@BD@F H"6<,D"

,21 ;2">,F,>4, 21 & OP
 Z ;8@>,P JF:@&4b «21-Z6 H"8H»

/* O48: M19 */

 =30 ;,F:4 30-Z6 H"8H
  NH00 ;@BD@F H"6<,D"
   ;,F:4 @> 2"8@>R4:

,0 ;0 & OC
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" CIQ= (:"&>@(@ TB4>*,:b
U654 ;BDb<"b &Z*"R" $"2@&@(@ F4(>":"

;1-(@ (:"&>@(@ TB4>*,:b
D652 ;&Z8:`R,>4, D"2D,T,>4b &Z*"R4 $"2@&@(@ F4(>":"

;1-(@ (:"&>@(@ TB4>*,:b
D001 ;&Z8:`R,>4, D"2D,T,>4b (:"&>@(@ BD4&@*"

   DF0114 ;(:"&>Z6 TB4>*,:\ >, 4>4P44D@&">
UF0112 ;&Z2&"H\ F@FH@b>4, EG?A
U712 ;&8:`R,>4, ?S3#73 ?C3+=G!O33 '9!%=?'? SA3=)+9a
,5 ;M5
SRH062 ;2">,F,>4, & D,(4FHD F@FH@b>4b &D"V,>4b

;1-(@ (:"&>@(@ TB4>*,:b
UF0102 ;D"2D,T,>4, BD,DZ&">4b

  E ;4>"R,
   (I650 ;,F:4 B@*X,< $"2@&@(@ F4(B":" 2"&,DT,>
   AI656) ;4 n=ns
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,25 ;5 & OP
SH00 ;2">,F,>4, & H"6<,D (:"&>@(@ TB4>*,:b
D654 ;&Z8:`R,>4, BDb<@6 &Z*"R4 $"2@&@(@ F4(>":"

;1-(@ (:"&>@(@ TB4>*,:b
U651 ;2"BD@F @D4,>H"P44
U652 ;D"2D,T,>4, &Z*"R4 $"2@&@(@ F4(>":" 1-(@ (:"&>@(@ TB4>*,:b
UQ05 ;J&,:4R,>4, FR,HR48" H"8H@&

   Z
  Z ;8@>,P JF:@&4b NH00

,30 ;30 & OP
 Z ;8@>,P JF:@&4b «D"&>@ 30»
 
 =31 ;,F:4 31-Z6 H"8H
  NH00 ;@BD@F H"6<,D"
   ;,F:4 @> 2"8@>R4:

,0 ;0 & OC
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" CIQ= (:"&>@(@ TB4>*,:b 
D651 ;&Z8:`R,>4, 2"BD@F" @D4,>H"P44
U654 ;BDb<"b &Z*"R" $"2@&@(@ F4(>":" 

;1-(@ (:"&>@(@ TB4>*,:b
D652 ;&Z8:`R,>4, D"2D,T,>4b &Z*"R4 $"2@&@(@ F4(>":" 

;1-(@ (:"&>@(@ TB4>*,:b
D001 ;&Z8:`R,>4, D"2D,T,>4b (:"&>@(@ BD4&@*"

   DF0114 ;(:"&>Z6 TB4>*,:\ >, 4>4P44D@&">
U712 ;&8:`R,>4, ?S3#73 ?C3+=G!O33 '9!%=?'? SA3=)+9a
,5 ;M5
SRH062 ;2">,F,>4, & D,(4FHD F@FH@b>4b &D"V,>4b 

;1-(@ (:"&>@(@ TB4>*,:b
UF0102 ;D"2D,T,>4, BD,DZ&">4b

  E ;4>"R,
   (I651 ;,F:4 2"<8>JH 8@>HJD

;1-(@ (:"&>@(@ TB4>*,:b 4 @> @D4,>H4D@&">
   AI652) ;4 TB4>*,:\ & B@24P44

DF0114 ;(:"&>Z6 TB4>*,:\ >, 4>4P44D@&">
LF018 ;2">,F,>4, D,(4FHD" 8@*" &D"V,>4b (:"&>@(@ TB4>*,:b & OP
SRH062 ;2">,F,>4, & D,(4FHD F@FH@b>4b &D"V,>4b 

;1-(@ (:"&>@(@ TB4>*,:b
DQ00 ;J<,>\T,>4, FR,HR48" '?G

    F0103 ;,F:4 2"BD,H
;B@&H@D>@(@ &8:`R,>4b D"2D,T,>4, BD,DZ&">4b

    E ;4>"R,
UF0102 ;D"2D,T,>4, BD,DZ&">4b

    Z ;8@>,P JF:@&4b
;«2"BD,H B@&H@D>@(@ &8:`R,>4b D"2D,T,>4b BD,DZ&">4b»

,0 ;2">,F,>4, 0 & OP
SQ05 ;@R4FH8" FR,HR48" H"8H@&

   Z ;8@>,P JF:@&4b
;«2"<8>JH 8@>HJD 1-(@ (:"&>@(@ TB4>*,:b 4 @> @D4,>H4D@&">»

  Z ;8@>,P JF:@&4b
 ;«@BD@F H"6<,D"»

,31 ;31 & OP
 Z ;8@>,P JF:@&4b «31-Z6 H"8H»

/* O48: M3, M4 */

 =50 ;,F:4 50-Z6 H"8H
  NH00 ;,F:4 H"6<,D 2"8@>R4:

,0 ;0 & OP
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" CIQ= (:"&>@(@ TB4>*,:b
U654 ;BDb<"b &Z*"R" $"2@&@(@ F4(>":" 

;1-(@ (:"&>@(@ TB4>*,:b
D652 ;&Z8:`R,>4, D"2D,T,>4b &Z*"R4 $"2@&@(@ F4(>":" 
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;1-(@ (:"&>@(@ TB4>*,:b
D001 ;&Z8:`R,>4, D"2D,T,>4b (:"&>@(@ BD4&@*"

   DF0114 ;(:"&>Z6 TB4>*,:\ >, 4>4P44D@&"B
,5 ;M5
SRH062 ;2">,F,>4, & D,(4FHD F@FH@b>4b &D"V,>4b 

;1-(@ (:"&>@(@ TB4>*,:b
U711 ;&8:`R,>4, ?S3#73 A?)W+;!/EA!)! '9!%=?'? SA3=)+9a
UF0102 ;D"2D,T,>4, BD,DZ&">4b

  E ;4>"R,
   (I650 ;,F:4 B@*X,< $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b 2"&,DT,> 
   AI656) ;4 N=Ns

LF018 ;2">,F,>4, D,(4FHD" 8@*" &D"V,>4b (:"&>@(@ TB4>*,:b
;& OP

SRH062 ;2">,F,>4, & D,(4FHD F@FH@b>4b &D"V,>4b
;1-(@ (:"&>@(@ TB4>*,:b

DQ00 ;J<,>\T,>4, FR,HR48" '?G
    F0103 ;,F:4 2"BD,V,>@ B@&H@D>@, &8:`R,>4,

;D"2D,T,>4b BD,DZ&">4b
    E ;4>"R,

UF0102 ;D"2D,T,>4, BD,DZ&">4b
    Z ;8@>,P JF:@&4b

;«2"BD,H B@&H@D>@(@ &8:`R,>4b D"2D,T,>4b BD,DZ&">4b» 
,0 ;2">,F,>4, 0 & OP
SQ05 ;@R4FH8" FR,HR48" H"8H@&

   Z ;8@>,P JF:@&4b
;«B@*X,< $"2@&@(@ F4(>":" (:"&>@(@ TB4>*,:b 2"&,DT,>»

  Z ;8@>,P JF:@&4b
 ;«@BD@F H"6<,D"»

,50 ;50 & OP
 Z ;8@>,P JF:@&4b «50-Z6 H"8H»
 
Z ;8@>,P JF:@&4b

;«D"2D,T,>@ &ZB@:>,>4, &D"V,>4b (:"&>@(@ TB4>*,:b»

/* %ZB@:>,>4, 8@<">* JBD"&:,>4b BD@(D"<<@6 */

F0147 ;,F:4 D"2D,T,>@ &ZB@:>,>4, 
;8@<">*Z JBD"&:,>4b BD@(D"<<@6

LQ19 ;2">,F,>4, Q19 & OP
 =0 ;,F:4 >,H 8@<">*Z JBD"&:,>4b BD@(D"<<@6

DF0147 ;2"BD,H &ZB@:>,>4b 8@*" JBD"&:,>4b BD@(D"<<@6
 Z ;8@>,P JF:@&4b 

;«>,H 8@<">*Z JBD"&:,>4b BD@(D"<<@6»

 =1 ;,F:4 1-Z6 H"8H: @04*">4, 8@>P" 8"*D"
  I551 ;,F:4 4>H,DB@:bH@D 2"8@>R4:

DF0102 ;2"BD,H BD,DZ&">4b
UQ19 ;J&,:4R,>4, FR,HR48" H"8H@&
LF028 ;2">,F,>4, 8@*" JBD"&:,>4b BD@(D"<<@6 & OP

   =1 ;,F:4 M1: JF:@&>Z6 EG?A
    Y445 ;,F:4 (@D4H :"<B" IE9 ?EG (JF:@&>Z6 EG?A)
    E ;4>"R,, ,F:4 >, (@D4H, &Z6H4

DQ00 ;J<,>\T,>4, FR,HR48" '?G
,0 ;0 & OP
SQ19 ;@R4FH8" FR,HR48" H"8H@&: &Z6H4
UF0102 ;D"2D,T,>4, BD,DZ&">4b

    Z ;8@>,P JF:@&4b «(@D4H :"<B" IE9 ?EG»
   Z ;8@>,P JF:@&4b M1
  Z ;8@>,P JF:@&4b «4>H,DB@:bH@D 2"8@>R4:»

,1 ;1 & OP
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 Z ;8@>,P JF:@&4b «1-Z6 H"8H»

 =2 ;,F:4 2-@6 H"8H: 2"BD@F M5
  C005 ;B@*(@H@&8" @FH">@&" (:"&>@(@ TB4>*,:b

UQ19 ;J&,:4R,>4, FR,HR48" H"8H@& Q19
,2 ;2 & OP 

 Z ;8@>,P JF:@&4b «2-@6 H"8H»

 =3 ;,F:4 3-46 H"8H
 LQ05 ;RH,>4, FR,HR48" H"8H@& M3, M4, M5, M19
  =0 ;8@<">*" M5 &ZB@:>,>"

LF028 ;2">,F,>4, 8@*" JBD"&:,>4b BD@(D"<<@6 & OP
   >1 ;,F:4 M2 4:4 M30

,9 ;2">,F,>4, 9 & OP
SRH070 ;2">,F,>4, 8@*" 2"BD@(D"<<4D@&">>@(@ 8@*" @N:"0*"`V,6 &@*Z
D002 ;&Z8:`R,>4, >"F@F" @N:"0*"`V,6 &@*Z
D470 ;&Z8:`R,>4, :"<BZ EG!CG >" QAI
D471 ;&Z8:`R,>4, :"<BZ EG?A >" QAI
,0 ;2">,F,>4, 0 & OP
SQ00 ;@R4FH8" FR,HR48" '?G
SQ05 ;@R4FH8" FR,HR48" H"8H@& M3, M4, M5, M19
SQ19 ;@R4FH8" FR,HR48" H"8H@& Q19 8@<">* JBD"&:,>4b BD@(D"<<@6, 

;&Z6H4
UF0102 ;D"2D,T,>4, BD,DZ&">4b
DF0103 ;D"2D,T,>4, BD,DZ&">4b

;D"2D,T,>4, B@&H@D>@(@ &8:`R,>4b
   E ;4>"R, M0 4:4 M1

LY002 ;2">,F,>4, F@FH@b>4, >"F@F" @N:"0*"`V,6 &@*Z
SF0123 ;F@ND">,>4, F@FH@b>4b >"F@F" @N:"0*"`V,6 &@*Z
D002 ;&Z8:`R,>4, >"F@F" @N:"0*"`V,6 &@*Z
UF0112 ;&Z2&"H\ F@FH@b>4, EG?A
UQ19 ;J&,:4R,>4, FR,HR48" H"8H@& Q19

   Z ;8@>,P JF:@&4b «M2 4:4 M30»
  Z ;8@>,P JF:@&4b «8@<">*" M5 &ZB@:>,>"»

,3 ;3 & OP 
 Z ;8@>,P JF:@&4b «3-46 H"8H»

 =4 ;,F:4 4-Z6 H"8H:  
  Y471 ;,F:4 F@FH@b>4, FH@B"

UQ19 ;J&,:4R,>4, FR,HR48" H"8H@& Q19
UF0102 ;D"2D,T,>4, BD,DZ&">4b

  Z ;8@>,P JF:@&4b «F@FH@b>4, FH@B"»
,4 ;4 & OP 

 Z ;8@>,P JF:@&4b «4-Z6 H"8H»

 =5 ;,F:4 5-Z6 H"8H: @04*">4,, 0*"H\ EG!CG, 
;4 &@FFH">@&4H\ (:"&>Z6 TB4>*,:\

   Y470 ;:"<B" EG!CG &8:`R,>"
DF0102 ;2"BD,H BD,DZ&">4b
C006 ;&@FFH">@&:,>4, 8@*" &D"V,>4b (:"&>@(@ TB4>*,:b
UF0135 ;D"2D,T,>4,

;&ZB@:>,>4b &D"V,>4b (:"&>@(@ TB4>*,:b
UF0103 ;2"BD,H

;D"2D,T,>4b B@&H@D>@(@ &8:`R,>4b D"2D,T,>4b BD,DZ&">4b
UQ19 ;J&,:4R,>4, FR,HR48" H"8H@& Q19

   Z ;&8:`R,>4, :"<BZ EG!CG
,5 ;5 & OP

 Z ;8@>,P JF:@&4b «5-Z6 H"8H»

 =6 ;,F:4 6-@6 H"8H: @04*">4, &D"V,>4b (:"&>@(@ TB4>*,:b, 
;&@FFH">@&:,>4, @N:"0*"`V,6 &@*Z

 LQ05 ;RH,>4, FR,HR48" H"8H@& M3, M4, M5, M19
  =0 ;8@<">*" (:"&>@(@ TB4>*,:b &ZB@:>,>"

LF0123 ;2">,F,>4, F@FH@b>@b >"F@F" @N:"0*"`V,6 &@*Z
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SY002 ;B,D,8:`R,>4, >"F@F" @N:"0*"`V,6 &@*Z
DF0103 ;&Z8:`R,>4, 2"BD,H"

;B@&H@D>@(@ &8:`R,>4b D"2D,T,>4b BD,DZ&">4b
DQ00 ;J<,>\T,>4, FR,HR48" '?G
DF0147 ;2"BD,H &ZB@:>,>4b 

;8@<">*Z JBD"&:,>4b BD@(D"<<@6
,0 ;0 & OP
SQ19 ;@R4FH8" FR,HR48" H"8H@&: &Z6H4
UF0102 ;D"2D,T,>4, BD,DZ&">4b

  Z ;8@>,P JF:@&4b «8@<">*" M5 &ZB@:>,>"»
,6 ;6 & OP 

 Z ;8@>,P JF:@&4b «6-@6 H"8H»

Z ;8@>,P JF:@&4b
;«D"2D,T,>@ &ZB@:>,>4, 8@<">*Z JBD"&:,>4b BD@(D"<<@6»

:196 ;<,H8" @$N@*" <@*J:b :000 modul

J0 ;8@>,P <@*J:b :000

/* 8@>,P <@*J:b :000 */

:005 ;B@*(@H@&8" @FH">@&" (:"&>@(@ TB4>*,:b

LQ05 ;RH,>4, FR,HR48" H"8H@& M3, M4, M5, M19
SF032 ;F@ND">,>4, FR,HR48" H"8H@& Q05 &D"V,>4b (:"&>@(@ TB4>*,:b 

;(M3, M4, M5, M19) 
>0 ;8@<">*" &D"V,>4b 0*,H

LF018 ;RH,>4, D,(4FHD" 8@*" &D"V,>4b
E ;4>"R, 8@<">*" &D"V,>4b >, 0*,H

LRH062 ;RH,>4, D,(4FHD" F@FH@b>4b
;1-(@ (:"&>@(@ TB4>*,:b

Z ;8@<">*" &D"V,>4b 0*,H

SF030 ;F@ND">,>4, 8@*" &D"V,>4b
DF0122 ;M5 42 BD@(D"<<Z
,5 ;2">,F,>4, 5 & OP
SF018 ;M5 & D,(4FHD 8@*" &D"V,>4b
,1 ;2">,F,>4, 1 & OP
SQ05 ;2">,F,>4, & FR,HR48 H"8H@& M3, M4, M5, M19
UF0135 ;D"2D,T,>4, &ZB@:>,>4b &D"V,>4b 

;(:"&>@(@ TB4>*,:b
UQ00 ;J&,:4R,>4, FR,HR48" '?G
UF0103 ;2"BD,H B@&H@D>@(@ &8:`R,>4b 

;D"2D,T,>4b BD,DZ&">4b

R ;8@>,P <@*J:b :005

:006 ;&@FFH">@&:,>4, 8@*" &D"V,>4b (:"&>@(@ TB4>*,:b

  DF0135 ;2"BD,H &ZB@:>,>4b &D"V,>4b (:"&>@(@ TB4>*,:b
LF030 ;B@&H@D>@, RH,>4, F@ND">,>>@(@ 8@*" &D"V,>4b
SF018 ;&@FFH">@&:,>4, D,(4FHD" 8@*" &D"V,>4b
,1 ;2">,F,>4, 1 & OP
SQ05 ;1-Z6 H"8H & H"8H4D@&">44 M3, M4, M5, M19
LF032 ;&D"V,>4, (:"&>@(@ TB4>*,:b Q05 

;(M3, M4, M5, M19) 
;B@&H@D>@, RH,>4, H"8H4D@&">4,

=0 ;,F:4 &D"V,>4, >, $Z:@ 2"BD@(D"<<4D@&">@



6.8 AD4<,D BD@(D"<<4D@&">4b: sample.plc

316

UQ00 ;J&,:4R,>4, FR,HR48" '?G
Z ;8@>,P JF:@&4b 

;«&D"V,>4, >, $Z:@ 2"BD@(D"<<4D@&">@»

DF0103 ;&Z8:`R,>4, 2"BD,H" 
;B@&H@D>@(@ &8:`R,>4b D"2D,T,>4b BD,DZ&">4b

R ;8@>,P <@*J:b :006

:017 ;&FB@<@("H,:\>Z6 <@*J:\ *:b &Z8:`R,>4b @4,>H"P44

I651 ;,F:4 1-Z6 S @D4,>H4D@&">
U657 ;@D4,>H"P4b B@ $@:,, 8@D@H8@<J BJH4

E ;>, @D4,>H4D@&">
D657 ;@D4,>H"P4b B@ >"BD"&:,>4` &D"V,>4b 1-(@ (:"&>@(@ TB4>*,:b

Z ;8@>,P JF:@&4b «@D4,>H4D@&">»
D651 ;&Z8:`R,>4, 2"BD@F" @D4,>H"P44 1-(@ (:"&>@(@ TB4>*,:b

R

:018 ;JFH">@&8" F8@D@FH4 B@:2">4b S *:b CIQ= S 4 M19
LRH063 ;2">,F,>4, 8@*" *4"B"2@>" 1-(@ (:"&>@(@ TB4>*,:b

    =11 ;,F:4 M11
LRP021 ;F8@D@FH\ B@4F8" >J:,&@(@ 4<BJ:\F" & 1-@< *4"B"2@>,
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" 

;DJR>@(@ B,D,<,V,>4b 1-(@ (:"&>@(@ TB4>*,:b
,11 ;11 @$D"H>@ & OP

    Z ;8@>,P JF:@&4b M11
    =12 ;,F:4 M12

LRP022 ;F8@D@FH\ B@4F8" >J:,&@(@ 4<BJ:\F" &@ 2-@< *4"B"2@>,
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" 

;DJR>@(@ B,D,<,V,>4b 1-(@ (:"&>@(@ TB4>*,:b
,12 ;12 @$D"H>@ & OP

    Z ;8@>,P JF:@&4b M12
    =13 ;,F:4 M12

LRP023 ;F8@D@FH\ B@4F8" >J:,&@(@ 4<BJ:\F" & 3-,< *4"B"2@>, 
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" 

;DJR>@(@ B,D,<,V,>4b 1-(@ (:"&>@(@ TB4>*,:b
,13 ;13 @$D"H>@ & OP

    Z ;8@>,P JF:@&4b M13
    =14 ;,F:4 M14

LRP024 ;F8@D@FH\ B@4F8" >J:,&@(@ 4<BJ:\F" & 4-@< *4"B"2@>, 
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" 

;DJR>@(@ B,D,<,V,>4b 1-(@ (:"&>@(@ TB4>*,:b
,14 ;14 @$D"H>@ & OP

    Z ;8@>,P JF:@&4b M14
    =15 ;,F:4 M15

LRP025 ;F8@D@FH\ B@4F8" >J:,&@(@ 4<BJ:\F" & 5-@< *4"B"2@>, 
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" 

;DJR>@(@ B,D,<,V,>4b 1-(@ (:"&>@(@ TB4>*,:b
,15 ;15 @$D"H>@ & OP

    Z ;8@>,P JF:@&4b M15
    =16 ;,F:4 M16

LRP026 ;F8@D@FH\ B@4F8" >J:,&@(@ 4<BJ:\F" & 6-@< *4"B"2@>, 
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" 

;DJR>@(@ B,D,<,V,>4b 1-(@ (:"&>@(@ TB4>*,:b
,16 ;16 @$D"H>@ & OP

    Z ;8@>,P JF:@&4b M16
    =17 ;,F:4 M17

LRP027 ;F8@D@FH\ B@4F8" >J:,&@(@ 4<BJ:\F" & 7-@< *4"B"2@>, 
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SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" 
;DJR>@(@ B,D,<,V,>4b 1-(@ (:"&>@(@ TB4>*,:b;

,17 ;17 @$D"H>@ & OP
    Z ;8@>,P JF:@&4b M17
    =18 ;,F:4 M18

LRP028 ;F8@D@FH\ B@4F8" >J:,&@(@ 4<BJ:\F" & 8-@< *4"B"2@>, 
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" 

;DJR>@(@ B,D,<,V,>4b 1-(@ (:"&>@(@ TB4>*,:b;
,18 ;18 @$D"H>@ & OP

    Z ;8@>,P JF:@&4b M18
R

/* ;,H8" LJ>8P4@>":\>ZN 8>@B@8 A9I */

:197
, ;Y500
, ;Y501
, ;Y502
, ;Y503
, ;Y504
, ;Y505
, ;Y506
FSBS, ;Y507
$

/* 7@>,P <,H84 LJ>8P4@>":\>ZN 8>@B@8 A9I */

/* E@@$V,>4b A9I */

:198
E;+=! 3=EGCI;+=G! T, ;Y700, RH090
)3!A!1?=, ;Y701, RH091
$

/* 7@>,P F@@$V,>46 A9I */

/* E@@$V,>4b @T4$84 A9I */

:199
?S3#7! ?#?C?G! '9. SA3=)+9a ;Y710 
?S3#7! C!1'./G?C;. '9. SA3=)+9a ;Y711 
?S3#7! ?C3+=G!O33 '9. SA3=)+9a ;Y712 
1!AC?E %C!U+=3a '9. SA3=)+9a ;Y713
1!AC?E AIE7!, ;Y714
, ;Y715
, ;Y716
, ;Y717

, ;Y720
, ;Y721
, ;Y722
, ;Y723
, ;Y724
, ;Y725
, ;Y726
, ;Y727

, ;Y730
$
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/* 7@>,P F@@$V,>46 @T4$84 A9I */

/* 3*,>>H4L48"H@D BD@(D"<<Z A9I */

:200 AC?'C!;;! SAMPLE.PLC
IBD"&:,>4, EG!=7! ?G EG!=?Q=?'? AI9[G! G3A! 2 
- #YEGCY5 M?) %: 
CONST39=0 ?G KI=7O3?=!9[=?5 7=?A73, 
CONST39=1 F% ?G A+C+79_Q!G+9a, 4 EGIA+=3
CONST39=2 ?G 7=?A73 EG!=?Q=?'? AI9[G! G3A! 2
CONST39=3 F% ?G A+C+79_Q!G+9a, 13 EGIA+=+5
CONST39=4 F% ?G A+C+79_Q!G+9a, 9 EGIA+=+5
CONST21...CONST28=E7?C?EG[ ?C3+=G!O33
   % )3!A!1?=+ 1...8
$
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6.9 AD4<,D BD@(D"<<4D@&">4b: axrandom.plc 

=40, BD4&@*bHFb LD"(<,>HZ 42 BD@(D"<<Z -@$D"2P" F &ZT,J8"2">>Z< 4<,>,<. AD@-
(D"<<" 2" 4F8:`R,>4,< >40,B,D,R4F:,>>ZN F@&B"*",H F BD@(D"<<@6 example.plc.
A@*(@H@&8" 4>FHDJ<,>H" @FJV,FH&:b,HFb 8@*@< T, " ,, F<,>" - 8@*@< M06. ?$F:J04-
&">4, <"("24>" BD@4FN@*4H F BD@42&@:\>Z< *@FHJB@<, 4 F:,*@&"H,:\>@ A9I 4FB@:\-
2J,H H"$:4PJ B@24P44 H"$:4PJ 4 H"$:4PJ A9I.
3>FHDJ<,>H J*":b,HFb 42 (:"&>@(@ TB4>*,:b 8@*@< M20.
+F:4 &Z2&">>Z6 4>FHDJ<,>H >, >"N@*4HFb & <"("24>,, A9I 4>4P44DJ,H DJR>J` F<,-
>J. CJR>"b F<,>" 4 DJR>@, J*":,>4, @FJV,FH&:`HFb 8@*"<4 M6 4 M20.
%D"V,>4, <"("24>" &ZB@:>b,HFb & *&JN >"BD&:,>4bN 4 D,":42J,HFb @F\` A9I. A@*-
N@* 8 B@24P44 &F,(*" BD@4FN@*4H B@ B@:@04H,:\>@<J >"BD"&:,>4`. +F:4 &D"V,>4,
<"("24>" &ZB@:>b,HFb & @HD4P"H,:\>@< >"BD"&:,>44, H@ *&40,>4, BD@*@:0",HFb
*":\T, >" @*>J B@24P4` 4>FHDJ<,>H" 4 B@*N@* 8 B@24P44 2"&,DT",HFb & B@:@04H,:\-
>@< >"BD"&:,>44. %D"V,>4, <"("24>" @FJV,FH&:b,HFb $ZFHDZ< N@*@<, 2" 4F8:`R,-
>4,< @HD,28" *&JN B@F:,*>4N B@24P46 4>FHDJ<,>H", 8@H@DZ6 B@8DZ&",HFb F@ F8@D@F-
H\` B@*"R4.

/*

&>JHD,>>4, B,D,<,>>Z,:
.........
F1000 - B@FHJB4: 8@* T
F1001 - >@&Z6 T=G & TB4>*,:,
F1002 - F<,>4H\ 4>FHDJ<,>H &DJR>J`
F1003 - &FH"&4H\ 4>FHDJ<,>H 42 <"("24>"

F1004 - B@&,D>JH\ <"("24> 8 &Z2&">>@<J 4>FHDJ<,>HJ
F1005 - <"("24> 4<,,H H@R8J @$>J:,>4b
F1006 - >"BD"&:,>4, &D"V,>4b <"("24>"=0: B@:@04H,:\>@,
F1007 - <"("24> &D"V",HFb

F1010 - 8@<">*" J*":,>4b 42 TB4>*,:b: M20
F1011 - TB4>*,:\ F&@$@*,>
F1012 - 4>FHDJ<,>H & TB4>*,:, &FH"&:,> &DJR>J`
F1013 - 4>FHDJ<,>H & TB4>*,:, &FH"&:,> 42 <"("24>"

F1014 - B@&,D>JH\ <"("24> 8 &@2&D"V",<@<J 4>FHDJ<,>HJ
F1015 - >"FHJB4:" @T4$8" <"("24>"
F1016 -
F1017 -

F102 - 8@* &Z2&">>@(@ 4>FHDJ<,>H"  
F104 - B@24P4b &Z2&">>@(@ 4>FHDJ<,>H" & <"("24>,
 
F106 - 8@* &@2&D"V",<@(@ 4>FHDJ<,>H"
F108 - B@24P4b &@2&D"V",<@(@ 4>FHDJ<,>H" & <"("24>,

F110 - "8HJ":\>"b B@24P4b <"("24>" (>"BD@H4& TB4>*,:b)
F112 - P,:,&"b B@24P4b *:b &D"V,>4b <"("24>"

F114 - @H>@F4H,:\>@, F<,V,>4, *:b &D"V,>4b <"("24>"
F116 -
F118 - ,<8@FH\ <"("24>"/2

F120 - D,(4FHD L@D<"H" HF120 
F122 - >"R":\>Z6 "*D,F H"$:4PZ



6.9 AD4<,D BD@(D"<<4D@&">4b: axrandom.plc

320

F124 - *:4>" H"$:4PZ
F126 - D,(4FHD <"F84
F128 - "*D,F>Z6 D,(4FHD

F130 - D,(4FHD L@D<"H" PF130 
F132 - B@4F8 >"R>,HFb F ^H@6 FHD@84
F134 - "*D,F>Z6 D,(4FHD

F140 - >"R":\>Z6 "*D,F H"$:4PZ A9I

F150...F157 - ?B,D">* A: 8 $"6H@&
F158...F161 - ?B,D">* B: 4 $"6H"
F162...F169 - ?B,D">* C: 8 $"6H@&

F170...F177 - D,(4FHDZ MUL170
F180...F187 - D,(4FHDZ MW180

F190...F193 - B@24P4b <"("24>" (&Z*"H\ >" 4>*48"P4` B@ #190)

F500 -

...

F[501+2*MAGAZIN] 8@>,P <"("24>>@6 H"$:4PZ

F[502+2*MAGAZIN] >"R":\>Z6 "*D,F H"$:4PZ A9I
n - =0: TB4>*,:\ F&@$@*,>

=1: 4>FHDJ<,>H & TB4>*,:, &FH"&:,> &DJR>J`
=2: 4>FHDJ<,>H & TB4>*,:, &FH"&:,> 42 <"("24>"
=4: >,2"&,DT,>>Z6 P48: M6, M20

...

F[501+2*MAGAZIN+2*PLC_TAB] 8@>,R>Z6 "*D,F H"$:4PZ A9I

FR,HR484:

....
Q20 - FR,HR48 H"8H@& &D"V,>4b <"("24>"

H10 - H"6<,D &D"V,>4b <"("24>"
H11 - H"6<,D M6

;4>JH>Z, H"6<,DZ

M0 - H"6<,D @B,D"P46 <"("24>"

A@FH@b>>Z, A9I:

CONST037 - F8@D@FH\/10000
CONST038 - R4F:@ 4<BJ:\F@& <,0*J *&J<b B@24P4b<4 <"("24>"
CONST039 - ,<8@FH\ <"("24>"

?F4 A9I:
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3-\b @F\ &Z$D">" & 8"R,FH&, @F4 A9I

<@*4L48"P44, F&b2">>Z, F B,D,<,V,>4,< @F4:

- 4>4P44D@&">4,
- @$F:J04&">4, "&"D46>@(@ @FH">@&"
- @$F:J04&">4, %79 EG
- &D"V,>4, <"("24>"

*/

/* >"R":@ <@*J:b :001 */

:001 ;P48:4R,F846 <@*J:\ A9I *:b &ZB@:>,>4b & 8"0*@< 20 <F

/* 3=3O33C?%!=3+ */

I510 ;,F:4 B,D&Z6 <@*J:\ :001 B@F:, &8:`R,>4b

U520 ;8>@B84 D,04<" @H ^8D">>@(@ BJ:\H" JBD"&:,>4b
U521 ;B,D,8:`R"H,:\ <JLHZ FP,B:,>4b

;@H ^8D">>@(@ BJ*\H" JBD"&:,>4b
U522 ;B,D,8:`R"H,:\ 4>8D,<,>H@&

;@H ^8D">>@(@ BJ*\H" JBD"&:,>4b
U523 ;B,D,8:`R"H,:\ &Z$@D" F@FH@b>46

;@H ^8D">>@(@ BJ*\H" JBD"&:,>4b
U524 ;8>@B84 A9I @H ^8D">>@(@ BJ*\H" JBD"&:,>4b
U525 ;R% @H ^8D">>@(@ BJ*\H" JBD"&:,>4b
D526 ;S% @H ^8D">>@(@ BJ*\H" JBD"&:,>4b
D527 ;F% @H ^8D">>@(@ BJ*\H" JBD"&:,>4b
U407 ;&Z$@D D,04<" C+)
UF0102 ;BD,DZ&">4, D"2D,T,>@
,0 ;0 & OP
SRH060 ;S0
SRH064 ;T0
,5 ;5 & OP
SRH062 ;M5
,11 ;11 & OP
SRH063 ;M11
,9 ;9 & OP
SRH070 ;M9

;***********2">,F,>4, & D,(4FHDZ
;*:b B@4F8" >@&@(@ 4>FHDJ<,>H"

LRP039 ;,<8@FH\ <"("24>"
/2 ;D"2*,:bb >" 2
SF118 ;F@ND">,>4,
.0002 ;B@F:@&>"b L@D<" 
SF120 ;2">,F,>4, & D,(4FHD L@D<"H"
.0500 ;>"R":\>Z6 "*D,F H"$:4PZ
SF122 ;J8"2">4, >"R":\>@(@ "*D,F"
LRP039 ;,<8@FH\ <"("24>"
*2 ;
+2 ;*:4>" H"$:4PZ
SF124 ;J8"2">4, *:4>Z
+500
BCD ;>"R":\>Z6 "*D,F H"$:4PZ A9I
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SF140 ;<"F8"
.3FFF ;>"R":\>@(@ "*D,F" H"$:4PZ A9I
SF126 ;J8"2">4, <"F84

;***********2">,F,>4, & D,(4FHDZ *:b B@4F8"
;&@2&D"V",<@(@ 4>FHDJ<,>H"

.0102 ;B@4F8 & @$@4N >"BD"&:,>4bN, B@F:@&>"b L@D<"
SF130 ;2">,F,>4, L@D<"H"

.0004 ;4 $"6H"
SF170 ;2"B4\ & D,(4FHD L@D<"H" MUL170
.0150 ;>"R":\>Z6 "*D,F <>@04<@(@ (A)
SF172 ;2">,F,>4, & "*D,F>Z6 D,(4FHD
.0158 ;>"R":\>Z6 "*D,F <>@04H,:b (B)
SF174 ;2">,F,>4, & "*D,F>Z6 D,(4FHD
.0162 ;>"R":\>Z6 "*D,F BD@42&,*,>4b (C)
SF176 ;2">,F,>4, & "*D,F>Z6 D,(4FHD

.0004 ;>,H *,FbH4R>@6 H@R84, 4 $"6H"
SF180 ;2">,F,>4, & D,(4FHD L@D<"H" MW180
.0001 ;2"B4F\ & <"8D@B,D,<,>>J`
SF182 ;2">,F,>4, & D,(4FHD F,(<,>H"
.0190 ;& <"8D@B,D,<,>>J` #190
SF184 ;2">,F,>4, & 4>*,8F>Z6 D,(4FHD
.0190 ;>"R":\>Z6 "*D,F <"("24>>@6 B@24P44
SF186 ;2">,F,>4, & "*D,F>Z6 D,(4FHD

U632 ;3-\b @F\ @H A9I

Z ;8@>,P JF:@&4b
;«1-Z6 <@*J:\ :001 B@F:, &8:`R,>4b»

***************************************************

F0113 ;,F:4 «&Z2&"H\ F@FH@b>4, !%!C35=Y5 ?EG!=?%»

 Y000 ;,F:4 (:"&>Z6 TB4>*,:\ D"2D,T,>
D651 ;&Z8:`R,>4, 2"BD@F" @D4,>H"P44

  U654 ;BDb<"b &Z*"R" $"2@&@(@ F4(>":"
;1-(@ (:"&>@(@ TB4>*,:b

,0 ;0 & OP
SRH061 ;2">,F,>4, & D,(4FHD $"2@&@(@ F4(>":" CIQ= (:"&>@(@ TB4>*,:b

 Z ;(:"&>Z6 TB4>*,:\ D"2D,T,>
;**********************************<@*4L48"P4b

 D920 ;?EG!=?% 4>H,DB@:bH@D" B@ 3-,6 @F4
D921 ;&Z8:`R,>4, F4(>":" 2"B4F4 4>H,DB@:bH@D" B@ 3-,6 @F4
D924 ;&Z6H4 8 H@R8, @$>J:,>4b 3-,6 @F4
U925 ;C+E+G 4>H,DB@:bH@D" B@ 3-,6 @F4
DF1005 ;<"("24> >, 4<,,H H@R84 @$>J:,>4b
UF1015 ;@T4$8" <"("24>"
,0 ;
SQ20 ;@R4FH8" FR,HR48" H"8H@& &D"V,>4b
DF1007 ;>, &D"V",HFb

 ;**********************************<@*4L48"P4b
C011 ;&Z2@& C+E+G" LJ>8P44
C012 ;&Z2@& C+E+G" BJF8@&ZN 8>@B@8
,50 ;50 & OP (2"*,D08" >" 1 F)
ST00 ;2">,F,>4, & H"6<,D "&D46>@(@ @FH">@&"
UF0104 ;BD@&,D4H\ H"6<,D "&"D46>@(@ @FH">@&" 
DF0113 ;@R4FH8" &Z2@&" F@FH@b>4b !%!C35=?+ E?EG?a=3+

Z ;8@>,P JF:@&4b
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;«&Z2&"H\ F@FH@b>4, !%!C35=Y5 ?EG!=?%»

***************************************************

F0105 ;,F:4 «BD@&,D4H\ H"6<,D %79 EG»

 T01 ;BD@&,D8" H"6<,D" %79 EG

  I003 ;,F:4 >,H "&"D46>@(@ @FH">@&"
DF0105 ;@R4FH8" «BD@&,D4H\ H"6<,D %79 EG»

;******************************<@*4L48"P4b
   F1015 ;,F:4 4<,,HFb @T4$8" <"("24>"

U742 ;&8:`R,>4, ?S3#73 ;!'!13=!
   Z ;,FH\ @T4$8" <"("24>"

;******************************<@*4L48"P4b
  Z ;>,H "&"D46>@(@ @FH">@&"

 E ;4>"R, @> 2"8@>R4: 
D540 ;&Z8:`R,>4, &ZN@*" %79 EG
D506 ;&Z8:`R,>4, :"<BZ %79 EG
DF0105 ;@R4FH8" «BD@&,D4H\ H"6<,D %79 EG»

 Z ;8@>,P JF:@&4b «H"6<,D ,V, &,*,H FR,H»

Z ;8@>,P JF:@&4b «BD@&,D4H\ H"6<,D %79 EG»

/* AD4,< 8@<">*Z &D"V,>4b <"("24>" */

NF1007 ;,F:4 <"("24> >, &D"V",HFb

 F1004 ;,F:4 «B@&,D>JH\ <"("24> 8 &Z2&">>@<J 4>FHDJ<,>HJ»
LF104 ;B@24P4b &Z2&">>@(@ 4>FHDJ<,>H" & <"("24>,
SF112 ;P,:,&"b B@24P4b *:b &D"V,>4b <"("24>"
DF1015 ;>,H @T4$84 <"("24>"
DF1004 ;@R4FH8" «B@&,D>JH\ <"("24> 8 &Z2&">>@<J 4>FHDJ<,>HJ»
UF1007 ;<"("24> &D"V",HFb
,1 ;
SQ20 ;2">,F,>4, & FR,HR48 H"8H@&

 Z ;8@>,P JF:@&4b «B@&,D>JH\ <"("24> 8 &Z2&">>@<J 4>FHDJ<,>HJ»

Z ;8@>,P JF:@&4b «<"("24> >, &D"V",HFb»

NF1007 ;,F:4 <"("24> >, &D"V",HFb

 F1014 ;,F:4 «B@&,D>JH\ <"("24> 8 &@2&D"V",<@<J 4>FHDJ<,>HJ»
 LF108 ;B@24P4b &@2&D"V",<@(@ 4>FHDJ<,>H" & <"("24>,

SF112 ;P,:,&"b B@24P4b *:b &D"V,>4b <"("24>"
DF1015 ;>,H @T4$84 <"("24>"
DF1014 ;@R4FH8" «B@&,D>JH\ <"("24> 8 &@2&D"V",<@<J 4>FHDJ<,>HJ»
UF1007 ;<"("24> &D"V",HFb
,1 ;
SQ20 ;2">,F,>4, & FR,HR48 H"8H@&

 Z ;8@>,P JF:@&4b
;«B@&,D>JH\ <"("24> 8 &@2&D"V",<@<J 4>FHDJ<,>HJ»

Z ;8@>,P JF:@&4b «<"("24> >, &D"V",HFb»

/* %D"V,>4, <"("24>" */
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F1007 ;,F:4 <"("24> &D"V",HFb

LQ20 ;2">,F,>4, Q20 & OP
 =0 ;,F:4 >,H &D"V,>4b

DF1007 ;<"("24> >, &D"V",HFb
 Z ;8@>,P JF:@&4b «<"("24> >, &D"V",HFb»

 =1 ;,F:4 1-Z6 H"8H
  F1005 ;,F:4 <"("24> 4<,,H H@R8J @$>J:,>4b

LF112 ;P,:,&"b B@24P4b
   =LF110 ;,F:4 D"&>@ "8HJ":\>@6 B@24P44

DF1007 ;@R4FH8" «<"("24> &D"V",HFb»
,0
SQ20 ;>,H *,6FH&4b

   E ;,F:4 >, D"&>@
    <LF110 ;,F:4 P,:,&"b B@24P4b <,>\T,

;R,< "8HJ:\>"b B@24P4b
+LRP039 ;B:`F ,<8@FH\ <"("24>"

    Z ;8@>,P JF:@&4b «<,>\T,»
-LF110 ;<4>JF "8HJ":\>"b B@24P4b <"("24>"

    >LF118 ;,F:4 $@:\T, R,< ,<8@FH\ <"("24>"/2
SF114 ;2"B@<>4H\
LRP039 ;,<8@FH\ <"("24>"
-LF114 ;<4>JF 2"B@<>,>>@, 2>"R,>4,
+1 ;BD4 &D"V,>44 <"("24>" & @HD4P"H,:\>@< >"BD&:,>44

;BD@*&40,>4, *":\T, >" @*>J B@24P4` 4 &@2&D"H @$D"H>@,
;*:b H@(@ RH@$Z B@*N@* 8 B@24P44 &F,(*" BD@42@T,:
;& B@:@04H,:\>@< >"BD"&:,>44

SF114 ;@H>@F4H,:\>@, F<,V,>4, *:b &D"V,>4b <"("24>"
UF1006 ;>"BD"&:,>4, &D"V,>4b <"("24>"=1: @HD4P"H,:\>@,

    E ;,F:4 <,>\T,
-1 ;&ZR4H"H\ ,*4>4PJ
SF114 ;@H>@F4H,:\>@, F<,V,>4, *:b &D"V,>4b <"("24>"
DF1006 ;>"BD"&:,>4, &D"V,>4b <"("24>"=0: B@:@04H,:\>@,

    Z ;8@>,P JF:@&4b «$@:\T, R,< ...»
LF114 ;@H>@F4H,:\>@, F<,V,>4, *:b &D"V,>4b <"("24>"

     =0 ;,F:4 0
,21 ;
SQ20 ;B,D,N@* 8 21-<J H"8HJ

     E ;>, 0
SF150 ;<:"*T,, F:@&@ A=@H>@F4H,:\>@, F<,V,>4, 
,0 ;
SF152 ;FH"DT,, F:@&@ A=0
LRP038 ;R4F:@ 4<BJ:\F@& <,0*J *&J<b B@24P4b<4 <"("24>"
SF158 ;<:"*T,, F:@&@ B=R4F:@ 4<BJ:\F@&
,0 ;
SF160 ;FH"DT,, F:@&@ B=0
MUL170 ;J<>@0,>4, C=A*B

      F1006 ;,F:4 >"BD"&:,>4, &D"V,>4b <"("24>"=1: @HD4P"H,:\>@,
LF162 ; 
SF150 ;<:"*T,, F:@&@ A=<:"*T,, F:@&@ C
LF164 ; 
SF152 ;FH"DT,, F:@&@ A=FH"DT,, F:@&@ C
.FFFF ;-1
SF158 ;<:"*T,, F:@&@ B=-1
SF160 ;FH"DT,, F:@&@ B=-1
MUL170 ;J<>@0,>4, C=A*B

      Z ;8@>,P JF:@&4b «@HD4P"H,:\>@, >"BD&:,>4, &D"V,>4b»
LF162 ;
SRH160 ;<:"*T,, F:@&@ 8@<">*Z B@24P44 3-,6 @F4
LF164 ;
SRH161 ;FH"DT,, F:@&@ 8@<">*Z B@24P44 3-,6 @F4
D920 ;?EG!=?% 4>H,DB@:bH@D" B@ 3-,6 @F4
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U921 ;&8:`R,>4, F4(>":" 2"B4F4 4>H,DB@:bH@D" B@ 3-,6 @F4
D922 ;B,D,<,V,>4, B@ 3-,6 @F4 $ZFHDZ< N@*@<
U923 ;B,D,<,V,>4, B@ 3-,6 @F4 *4F8D,H"<4
D924 ;&Z6H4 8 H@R8, @$>J:,>4b 3-,6 @F4
D925 ;&Z8:`R,>4, C+E+G 4>H,DB@:bH@D" B@ 3-,6 @F4
,20 ;
SQ20 ;B,D,N@* 8 20-<J H"8HJ

    Z ;8@>,P JF:@&4b «D"&>@ 0»
   Z ;8@>,P JF:@&4b «D"&>@ "8HJ":\>@6 B@24P44»
  E ;,F:4 >,H H@R84 @$>J:,>4b
; D920 ;EG!CG 4>H,DB@:bH@D" B@ 3-,6 @F4

U920
D921 ;&Z8:`R,>4, F4(>":" 2"B4F4 4>H,DB@:bH@D" B@ 3-,6 @F4
U924 ;&Z6H4 8 H@R8, @$>J:,>4b 3-,6 @F4
D925 ;&Z8:`R,>4, C+E+G 4>H,DB@:bH@D" B@ 3-,6 @F4

; ,40 ;
,41
SQ20 ;B,D,N@* 8 40-<J H"8HJ

  Z ;8@>,P JF:@&4b «<"("24> 4<,,H H@R8J @$>J:,>4b»
,1 ;

 Z ;8@>,P JF:@&4b «1-Z6 H"8H»

 =20 ;,F:4 20-Z6 H"8H
  NI921 ;,F:4 3-\b @F\ BD4>b:" *">>Z,

U920 ;EG!CG 4>H,DB@:bH@D" B@ 3-,6 @F4
D921 ;&Z8:`R,>4, F4(>":" 2"B4F4 4>H,DB@:bH@D" B@ 3-,6 @F4
UQ20

  Z ;8@>,P JF:@&4b «3-\b @F\ BD4>b:" *">>Z,»
,20 ;

 Z ;8@>,P JF:@&4b «20-Z6 H"8H»

 =21 ;,F:4 21-Z6 H"8H
  (I921 ;,F:4 4>H,DB@:bH@D B@ 3-,6 @F4 2"8@>R4:
  AI562) ;4 3-\b @F\ & B@24P44

LRP038 ;R4F:@ 4<BJ:\F@& <,0*J *&J<b B@24P4b<4 <"("24>"
SRH160 ;<:"*T,, F:@&@ 8@<">*Z B@24P44 3-,6 @F4
,0 ;
SRH161 ;FH"DT,, F:@&@ 8@<">*Z B@24P44 3-,6 @F4
LRP037 ;B@FH@b>>"b F8@D@FH4
SF150 ;<:"*T,, F:@&@ A=B@FH@b>>"b F8@D@FH4
,0 ;
SF152 ;FH"DT,, F:@&@ A=0
,10000 ;B@FH@b>>"b
SF158 ;<:"*T,, F:@&@ B=B@FH@b>>"b
,0 ;
SF160 ;FH"DT,, F:@&@ B=0
MUL170 ;J<>@0,>4, C=A*B
LF162 ;<:"*T,, F:@&@ C
SRH162 ;2"B4F\ <:"*T,(@ F:@&" 8@<">*Z F8@D@FH4
LF164 ;FH"DT,, F:@&@ C
SRH163 ;2"B4F\ FH"DT,(@ F:@&" 8@<">*Z F8@D@FH4
D920 ;?EG!=?% 4>H,DB@:bH@D" B@ 3-,6 @F4
U921 ;&8:`R,>4, F4(>":" 2"B4F4 4>H,DB@:bH@D" B@ 3-,6 @F4
U922 ;B,D,<,V,>4, B@ 3-,6 @F4 F@ F8@D@FH\` B@*"R4
U923 ;B,D,<,V,>4, B@ 3-,6 @F4 *4F8D,H"<4
D924 ;&Z6H4 8 H@R8, @$>J:,>4b 3-,6 @F4
D925 ;&Z8:`R,>4, C+E+G" 4>H,DB@:bH@D" B@ 3-,6 @F4

;& B@:@04H,:\>@< >"BD"&:,>44 &ZB@:>b,HFb
;T"( B@F:,*>,6 ,*4>4PZ

UQ20 ;B,D,N@* 8 22-<J H"8HJ
  Z ;8@>,P JF:@&4b «4>H,DB@:bH@D B@ 3-,6 @F4 2"8@>R4:»



6.9 AD4<,D BD@(D"<<4D@&">4b: axrandom.plc

326

,21 ;
 Z ;8@>,P JF:@&4b «21-Z6 H"8H»

 =22 ;,F:4 22-@6 H"8H
  NI921 ;,F:4 3-\b @F\ BD4>b:" *">>Z,

U920 ;EG!CG 4>H,DB@:bH@D" B@ 3-,6 @F4
D921 ;&Z8:`R,>4, F4(>":" 2"B4F4 4>H,DB@:bH@D" B@ 3-,6 @F4
UQ20

  Z ;8@>,P JF:@&4b «3-\b @F\ BD4>b:" *">>Z,»
,22 ;

 Z ;8@>,P JF:@&4b «22-Z6 H"8H»

 =23 ;,F:4 23-46 H"8H
  (I921 ;,F:4 4>H,DB@:bH@D B@ 3-,6 @F4 2"8@>R4:
  AI562) ;4 3-\b @F\ & B@24P44

D920 ;?EG!=?% 4>H,DB@:bH@D" B@ 3-,6 @F4
DF1015 ;>,H @T4$84 <"("24>"
LF112 ;2">,F,>4, P,:,&@6 B@24P44
SF110 ;D"&>" "8HJ":\>@6 B@24P44
,0
SQ20 ;>,H *,6FH&4b
DF1007 ;@R4FH8" «<"("24> &D"V",HFb»

  Z ;8@>,P JF:@&4b «4>H,DB@:bH@D B@ 3-,6 @F4 2"8@>R4:»
,23 ;

 Z ;8@>,P JF:@&4b «23-46 H"8H»

/*
 =40 ;,F:4 40-@6 H"8H
  NI921 ;,F:4 3-\b @F\ BD4>b:" *">>Z,

U920 ;EG!CG 4>H,DB@:bH@D" B@ 3-,6 @F4
D924 ;&Z6H4 8 H@R8, @$>J:,>4b 3-,6 @F4
UQ20

  Z ;8@>,P JF:@&4b «3-\b @F\ BD4>b:" *">>Z,»
,40 ;

 Z ;8@>,P JF:@&4b «40-@6 H"8H»
*/

 =41 ;,F:4 41-Z6 H"8H
  (I923 ;4 >" 3-,6 @F4 4<,,HFb H@R8" @$>J:,>4b
  AI562) ;4 3-\b @F\ & B@24P44

D920 ;?EG!=?% 4>H,DB@:bH@D" B@ 3-,6 @F4
D924 ;&Z6H4 8 H@R8, @$>J:,>4b 3-,6 @F4 ***************************
UF1005 ;,FH\ H@R8" @$>J:,>4b
,1 ;B@24P4b H@R84 @$>J:,>4b
SF110 ;2"B@<>4H\ "8HJ":\>J` B@24P4`
,1 ;
SQ20 ;B,D,N@* 8 1-<J H"8HJ

  Z ;8@>,P JF:@&4b
,41 ;

 Z ;8@>,P JF:@&4b «41-Z6 H"8H»

Z ;8@>,P JF:@&4b «<"("24> &D"V",HFb»

/* AD4&b28" H@R84 @$>J:,>4b B@ @F4 A9I */

Y924 ;,F:4 «&Z6H4 8 H@R8, @$>J:,>4b 3-,6 @F4» 
LI055 ;B,D,8:`R"H,:\ ?#=IZ 
SY552 ;B,D,8:`R"H,:\ H@R84 @$>J:,>4b 3-,6 @F4
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Z

/* C+E+G ;!'!13=! */

(I505AV505) ;,F:4 8>@B8" C+E+G ;!'!13=! >"0"H"
 F1007 ;,F:4 <"("24> &D"V",HFb

,0 ;
SQ20 ;@R4FH8" FR,HR48" H"8H@&
DF1005 ;4"("24> >, 4<,,H H@R84 @$>J:,>4b
DF1007 ;@R4FH8" «<"("24> &D"V",HFb»
UF1015 ;@T4$8" <"("24>"
D920 ;?EG!=?% 4>H,DB@:bH@D" B@ 3-,6 @F4
D921 ;&Z8:`R,>4, F4(>":" 2"B4F4 4>H,DB@:bH@D" B@ 3-,6 @F4
D924 ;&Z6H4 8 H@R8, @$>J:,>4b 3-,6 @F4
U925 ;C+E+G 4>H,DB@:bH@D" B@ 3-,6 @F4

 Z ;8@>,P JF:@&4b «<"("24> &D"V",HFb»
Z ;8@>,P JF:@&4b «8>@B8" C+E+G ;!'!13=! >"0"H"»

/* 3>*48"P4b B@24P44 <"("24>" */

LRH110 ;<:"*T,, F:@&@ "8HJ":\>@6 B@24P44 3-,6 @F4
SF190 ;2">,F,>4,
LRH111 ;FH"DT,, F:@&@ "8HJ":\>@6 B@24P44 3-,6 @F4
SF192 ;2">,F,>4,
MW180 ;2"B4F\ & #190

J1 ;8@>,P <@*J:b :001

/* 7@>,P <@*J:b :001 */

/* %Z$@D 8@*@& M */

:003 ;&Z$@D 8@*@& M

=6 ;,F:4 D"&>@ 6
,1 ;1 & OP
SQ01 ;2">,F,>4, & FR,HR48 H"8H@& M06, M20
DF0131 ;2"BD,H &ZB@:>,>4b F<,>Z 4>FHDJ<,>H"

;@HF`*" >"R>,HFb &ZB@:>,>4b LJ>8P46
DF1010 ;>, 8@<">*" @F&@$@0*,>4b TB4>*,:b: >, M20, >@ M6
UF0120 ;>"6*,> &ZB@:>b,<Z6 8@* M
G004 ;B,D,N@* 8 <,H8, :004

Z ;8@>,P JF:@&4b «D"&>@ 6»

=20 ;,F:4 D"&>@ 20
,1 ;1 & OP
SQ01 ;2">,F,>4, & FR,HR48 H"8H@& M06, M20
DF0131 ;2"BD,H &ZB@:>,>4b F<,>Z 4>FHDJ<,>H"

;@HF`*" >"R>,HFb &ZB@:>,>4b LJ>8P46
UF1010 ;8@<">*" @F&@$@0*,>4b TB4>*,:b: M20
UF0120 ;>"6*,> &ZB@:>b,<Z6 8@* M
G004 ;B,D,N@* 8 <,H8, :004

Z ;8@>,P JF:@&4b «D"&>@ 20»

********************************************

/* %ZB@:>,>4, LJ>8P46 */
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/* %ZB@:>,>4, M6, M20 */

F0131 ;,F:4 D"2D,T,>@ &ZB@:>,>4, M6, 
;2"@*>@ >"R>,HFb &ZB@:>,>4, LJ>8P44

LQ01 ;2">,F,>4, Q01 & OP
 =0 ;,F:4 >,H M6

DF0131 ;2"BD,H &ZB@:>,>4b M6
UF0132 ;D"2D,T,>4, &ZB@:>,>4b T

 Z ;8@>,P JF:@&4b «>,H M6»

 =1 ;,F:4 1-Z6 H"8H: BD@&,D8"
  I551 ;,F:4 4>H,DB@:bH@D 2"8@>R4:

DF0102 ;2"BD,H BD,DZ&">4b
C021 ;JFH">@&8" F@FH@b>46 B,D,* P48:@< F<,>Z

   (Y733 ;,F:4 ?S3#7! QG+=3a
   OY740 ;4:4 O379 E;+=Y =+ 1!%+CS+=
   OY732) ;4:4 ?S3#?Q=!a 1!A3E[
   E ;,F:4 &F, & B@Db*8,
    ((F1000 ;,F:4 >, BD4T,: 8@* T
    ANF1001 ;,F:4 >@&Z6 T >, D"&>@ T & TB4>*,:, 
    ANF1010) ;4 8@<">*" M6
    O(F1010 ;4:4 8@<">*" @F&@$@0*,>4b TB4>*,:b: M20
    ANF1011)) ;4 TB4>*,:\ >, F&@$@*,>

LRH070 ;2">,F,>4, D,(4FHD" F@FH@b>4b @N:"0*"`V,6 &@*Z
;& OP

     =9 ;,F:4 F@FH@b>4, M9
,3 ;2">,F,>4, 3 & OP
SQ01 ;2">,F,>4, & FR,HR48 H"8H@& Q01

     E ;4>"R, F@FH@b>4, M8
C007 ;B@*(@H@&8" @FH">@&" @N:"0*"`V,6 &@*Z
UQ01 ;J&,:4R,>4, FR,HR48" H"8H@& Q01

     Z ;8@>,P JF:@&4b «F@FH@b>4, M9»
    E ;4>"R,, ,F:4 >, BD4T,: 8@* T ...

C022 ;*,8@*4D@&">4, L:"(@& 4 &ZN@* 
;******************************************&ZN@*

    Z ;8@>,P JF:@&4b «BD4T,: 8@* T ...»
   Z ;8@>,P JF:@&4b «?S3#?Q=?+ QG+=3+ ...»
  Z ;8@>,P JF:@&4b «4>H,DB@:bH@D 2"8@>R4:»

,1 ;1 & OP
 Z ;8@>,P JF:@&4b «1-Z6 H"8H»

 =2 ;,F:4 2-@6 H"8H
LQ06 ;RH,>4, FR,HR48" H"8H@& M8, M9

  =0 ;8@<">*" &ZB@:>,>4b M9
C008 ;&@FFH">@&:,>4, 8@*" @N:"0*"`V,6 &@*Z
UQ01 ;J&,:4R,>4, FR,HR48" H"8H@& Q01

  Z ;8@>,P JF:@&4b «8@<">*" M9 &ZB@:>,>"»
,2 ;2 & OP 

 Z ;8@>,P JF:@&4b «2-@6 H"8H»

 =3 ;,F:4 3-46 H"8H
LQ05 ;RH,>4, FR,HR48" H"8H@& M3, M4, M5, M19
SF032 ;F@ND">,>4, FR,HR48" H"8H@& Q05

;&D"V,>4b (:"&>@(@ TB4>*,:b (M3, M4, M5, M19)
  >0 ;8@<">*" &D"V,>4b 0*,H

LF018 ;RH,>4, D,(4FHD" 8@*" &D"V,>4b
  E ;4>"R, 8@<">*" &D"V,>4b >, 0*,H

LRH062 ;RH,>4, D,(4FHD" F@FH@b>4b &D"V,>4b
;1-(@ (:"&>@(@ TB4>*,:b

  Z ;8@<">*" &D"V,>4b 0*,H
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SF030 ;F@ND">,>4, 8@*" &D"V,>4b
DF0122 ;M5 42 BD@(D"<<Z
,19 ;2">,F,>4, 19 & OP
SF018 ;& D,(4FHD 8@*" &D"V,>4b M19
,1 ;2">,F,>4, 1 & OP
SQ05 ;2">,F,>4, & FR,HR48 H"8H@& M3, M4, M5, M19
UF0135 ;D"2D,T,>4, &ZB@:>,>4b 

;&D"V,>4b (:"&>@(@ TB4>*,:b
UQ00 ;J&,:4R,>4, FR,HR48" '?G
UF0103 ;2"BD,H B@&H@D>@(@ 

;D"2D,T,>4b BD,DZ&">4b
UQ01 ;J&,:4R,>4, FR,HR48" H"8H@&
,3 ;3 & OP

 Z ;8@>,P JF:@&4b «3-46 H"8H»

 =4 ;,F:4 4-Z6 H"8H
LQ05 ;RH,>4, FR,HR48" H"8H@& M3, ... M19

  =0 ;8@<">*" M19 &ZB@:>,>"
  DF0135 ;2"BD,H &ZB@:>,>4b &D"V,>4b (:"&>@(@ TB4>*,:b

LF030 ;B@&H@D>@, RH,>4, F@ND">,>4b 8@*" &D"V,>4b
SF018 ;&@FFH">@&:,>4, D,(4FHD" 8@*" &D"V,>4b
LF032 ;B@&H@D>@, RH,>4, FR,HR48" H"8H@& Q05

;&D"V,>4, (:"&>@(@ TB4>*,:b (M3, M4, M5, M19)
SQ05 ;
DF0103 ;&Z8:`R,>4, 2"BD,H" B@&H@D>@(@ &8:`R,>4b

;D"2D,T,>4b BD,DZ&">4b 
   F1011 ;,F:4 TB4>*,:\ F&@$@*,>
    (NF1010 ;,F:4 M6
    AF1002) ;4 «&FH"&4H\ 4>FHDJ<,>H &DJR>J`»

,20 ;60 & OP
SQ01 ;2">,F,>4, & FR,HR48 H"8H@&
UF0112 ;&Z2&"H\ F@FH@b>4, ?EG!=?%

;*******************************************&FH"&4H\ &DJR>J`
    Z ;8@>,P JF:@&4R «&FH&"&4H\ &DJR>J`»
    (NF1010 ;,F:4 M6
    AF1003) ;4 «&FH"&4H\ 4>FHDJ<,>H 42 <"("24>"»

,20 ;20 & OP
SQ01 ;2">,F,>4, & FR,HR48 H"8H@&

;*******************************************"&H@F<,>"
;********************TB4>*,:\ F&@$@*,> - &FH"&4H\ 4>FHDJ<,>H

    Z ;&FH"&4H\ 4>FHDJ<,>H 42 <"("24>"
   E ;TB4>*,:\ >, F&@$@*,>
    F1012 ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> &DJR>J`

UF0112 ;&Z2&"H\ F@FH@b>4, ?EG!=?%
UQ01 ;B,D,N@* 8 5-<J H"8HJ

;***************************************J*":4H\ &DJR>J`
    E ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> 42 <"("24>"

,20 ;20 & OP
SQ01 ;2">,F,>4, & FR,HR48 H"8H@&

;************************************"&H@F<,>"
;*****************J*":4H\ 4>FHDJ<,>H - &FH"&4H\ 4>FHDJ<,>H
;**********************************4:4 J*":4H\ 4>FHDJ<,>H

    Z ;8@>,P JF:@&4b « ... &FH"&:,> &DJR>J`»
   Z ;8@>,P JF:@&4b «TB4>*,:\ F&@$@*,>»
  Z ;8@>,P JF:@&4b «8@<">*" M9 &ZB@:>,>"»

,4 ;4 & OP 
 Z ;8@>,P JF:@&4b «4-Z6 H"8H»

 =5 ;,F:4 5-Z6 H"8H
  Y471 ;,F:4 F@FH@b>4, ?EG!=?%

LRH064 ;2">,F,>4, «T & TB4>*,:,» & OP
BCD ;BD,@$D"2@&">4, 42 *&@4R>@6 & *&@4R>@-*,FbH4R>J` L@D<J
SRH092 ;& D,(4FHD F@@$V,>4b, & *,FbH4R>@6 L@D<,:
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;J*":4H\ 4>FHDJ<,>H 
U702 ;2"BD@F 4>*,8F4D@&">>@(@ F@@$V,>4, I)!93G[ 3=EGCI;+=G T
UQ01 ;J&,:4R,>4, FR,HR48" H"8H@&

  Z ;8@>,P JF:@&4b «F@FH@b>4, ?EG!=?%»
,5 ;5 & OP

 Z ;8@>,P JF:@&4b «5-Z6 H"8H»

 =6 ;,F:4 6-@6 H"8H
  (I702 ;,F:4 I)!93G[ 3=EGCI;+=G T
  AY470)  ;4 EG!CG

D702 ;@R4FH8" F@@$V,>4b I)!93G[ 3=ECI;+=G T 
,0 ;0 & OP
SRH064 ;T & TB4>*,:,
SF500 ;D,(4FHD"P4b & H"$:4P, 4>FHDJ<,>H@&
UF1011 ;TB4>*,:\ F&@$@*,>
DF1012 ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> >, &DJR>J`
DF1013 ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> >, 42 <"("24>"

   (NF1010 ;,F:4 M6
   AF1002) ;4 «&FH"&4H\ 4>FHDJ<,>H &DJR>J`»

,60 ;60 & OP
SQ01 ;2">,F,>4, & FR,HR48 H"8H@&
UF0112 ;&Z2&"H\ F@FH@b>4, ?EG!=?%

;*******************************************&FH"&4H\ &DJR>J`
   Z ;8@>,P JF:@&4b «&FH"&4H\ 4>FHDJ<,>H &DJR>J`»
   (NF1010 ;,F:4 M6
   AF1003) ;4 «&FH"&4H\ 4>FHDJ<,>H 42 <"("24>"»

,20 ;20 & OP
SQ01 ;2">,F,>4, & FR,HR48 H"8H@&

;*******************************************"&H@F<,>" 
;**************************************TB4>*,:\ F&@$@*,> -
;**************************************&FH"&4H\ 4>FHDJ<,>H

   Z ;&FH"&4H\ 4>FHDJ<,>H 42 <"("24>"
   F1010 ;,F:4 8@<">*" J*":,>4b 42 TB4>*,:b: M20

,0 ;TB4>*,:\ F&@$@*,>
C023 ;&ZN@* 42 F<,>Z 4>FHDJ<,>H"

;******************************************&ZN@*
   Z ;8@>,P JF:@&4b «8@<">*" J*":,>4b 42 TB4>*,:b: M20»
  Z ;8@>,P JF:@&4b «I)!9+=3+ 3=EGCI;+=G! T... »

,6 ;6 & OP
 Z ;8@>,P JF:@&4b «6-@6 H"8H»

 =20 ;,F:4 «20-Z6 H"8H»
  NF1015 ;>,H @V4$84 <"("24>"
   NF1007 ;,F:4 <"("24> >, &D"V",HFb
    (NF1010 ;,F:4 M6
    AF1003) ;4 «&FH"&4H\ 4>FHDJ<,>H 42 <"("24>"»

LF104 ;B@24P4b &Z2&">>>@(@ 4>FHDJ<,>H" & <"("24>, 
     =LF110 ;"8HJ":\>"b B@24P4b <"("24>" (>"BD@H4& TB4>*,:b)

,2 ;
SH11 ;
,40 ;
SQ01 ;B,D,N@* 8 40-<J H"8HJ

;JBD"&:,>4, DZR"(@<: J*":,>4, 4>FHJ<,>H" 42 TB4>*,:b
;4 &Z,<8" 42 <"("24>"
;***********************&,H&\ J*":,>4b 4 &FH"&84 4>FHDJ<,>H"   Z

     E ;,F:4 >, D"&>@
U743 ;&8:`R,>4, ?S3#73 A?13O33 ;!'!13=!

     Z ;8@>,P JF:@&4b «"8HJ":>"b ... (>"BD@H4& ...»
    Z ;8@>,P JF:@&4b M6
    (F1010 ;,F:4 M20
    O(NF1010 ;4:4 M6
    AF1002)) ;4 «&FH"&4H\ 4>FHDJ<,>H &DJR>J`»



6.9 AD4<,D BD@(D"<<4D@&">4b: axrandom.plc

331

C020 ;B@4F8 F&@*@*>@6 B@24P44
     (Y736 ;,F:4 ?S3#?Q=Y5 A?3E7 E P
     OY737) ;4:4 =+G E%?#?)=?5 A?13O33
     E ;4>"R,

UF1014 ;B@&,D>JH\ <"("24> 8 &@2&D"V",<@<J 4>FHDJ<,>HJ
UQ01 ;

;*******************************&,H&\ J*":,>4b 4>FHDJ<,>H"
     Z ;8@>,P JF:@&4b ?S3#?Q=Y5 A?3E7 ...
    Z ;8@>,P JF:@&4b M20
   Z ;8@>,P JF:@&4b «<"("24> >, &D"V",HFb»
  E ;@T4$8" <"("24>"

U742 ;&8:`R,>4, ?S3#73 ;!'!13=!
  Z ;8@>,P JF:@&4b «>,H @T4$84 <"("24>"»

,20 ;20 & OP
 Z ;8@>,P JF:@&4b «20-Z6 H"8H»

 =21 ;,F:4 21-Z6 H"8H
  NF1015 ;,F:4 >,H @T4$84 <"("24>"
   (NF1007 ;,F:4 <"("24> >, &D"V",HFb
   ANF1014) ;4 8@<">*" «B@&,D>JH\ <"("24> 8 &@2&D"V",<@<J 4>FHDJ<,>HJ»

;BD4>bH"
LF108 ;B@24P4b &@2&D"V",<@(@ 4>FHDJ<,>H" & <"("24>,

    =LF110 ;"8HJ":\>"b B@24P4b <"("24>" (B"BD@H4& TB4>*,:b)
,2    ;
SH11 ;
UQ01 ;F P,:\` &@2&D"H" 4>FHDJ<,>H" DZR"( BD4&@*4HFb & *,6FH&4,

    E
U743 ;&8:`R,>4, ?S3#73 A?13O33 ;!'!13=!

    Z ;
   Z ;8@>,P JF:@&4b «<"("24> >, &D"V",HFb»
  E ;@T4$8" <"("24>"

U742 ;&8:`R,>4, ?S3#73 ;!'!13=!
  Z ;8@>,P JF:@&4b «>,H @T4$84 <"("24>"»
 ,21 ;
 Z ;8@>,P JF:@&4b «21-Z6 H"8H»

 =22 ;,F:4 22-@6 H"8H
  H11 ;,F:4 H"6<,D >, 2"8@>R4:
  E ;@> 2"8@>R4:

;8@>,P *,6FH&4b DZR"(", 4>FHDJ<,>H &@2&D"V,>
    NF1011 ;,F:4 TB4>*,:\ >, F&@$@*,>

LF500 ;2">,F,>4, & OP 8@*" 4>FHDJ<,>H" & TB4>*,:,
SFI134 ;2"B4F\ & H"$:4PJ 4>FHDJ<,>H@&

    Z ;8@>,P JF:@&4b «TB4>*,:\ >, F&@$@*,>»
   (F0080 ;,F:4 F4>H"8F4R,F8"b @T4$8",
   OF0082) ;4:4 >, *,FbH4R>@, R4F:@

U732 ;?S3#7! 1!A3E3
   E ;,F:4 &F, & B@Db*8,

,0 ;0 & OP
SRH064 ;G & TB4>*,:,
SF500 ;2"B4F\ & H"$:4PJ 4>FHDJ<,>H@&
UF1011 ;TB4>*,:\ F&@$@*,>
DF1012 ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> >, &DJR>J`
DF1013 ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> >, 42 <"("24>"

    (NF1010 ;,F:4 M6
    AF1002) ;4 «&FH"&4H\ 4>FHDJ<,>H &DJR>J`»

UF0112 ;2"BD@F F@FH@b>4, ?EG!=?%
,60 ;
SQ01 ;B,D,N@* 8 60-<J H"8HJ

;*********************************BD,N@* 8 DJR>@6 F<,>,
    Z ;8@>,P JF:@&4b M6 ...
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    F1010 ;,F:4 M20
,0 ;TB4>*,:\ F&@$@*,>
C023 ;&ZN@* 42 F<,>Z 4>FHDJ<,>H"

;*********************************&ZN@*
    Z ;8@>,P JF:@&4b M20
   Z ;8@>,P JF:@&4b «F4>H"8F4R,F8"b @T4$8"»
  Z ;8@>,P JF:@&4b «H"6<,D 2"8@>R4:»

,22 ;
 Z ;8@>,P JF:@&4b «22-Z6 H"8H»

 =40 ;,F:4 40-@6 H"8H
  H11 ;,F:4 H"6<,D >, 2"8@>R4:
  E ;@> 2"8@>R4:

;8@>,P *,6FH&4, DZR"(": 
;4>FHDJ<,>H J*":,> 42 TB4>*,:b 4 <"("24>"

   F1011 ;,F:4 TB4>*,:\ F&@$@*,>
,2 ;
SH11 ;
,42 ;
SQ01 ;DZR"( BD4&@*4HFb & *,6FH&4, F P,:\` &@2&D"H" 4>FHDJ<,>H"

;********************************
   E ;,F:4 @> >, F&@$@*,>

LF102 ;8@* &Z2&">>@(@ 4>FHDJ<,>H"
A.C000 ;F@ND">,>4, 8@*" T4D4>Z 4 FD,2 >@<,D" 4>FHDJ<,>H"
SFI128 ;J*":,>4, &Z2&">>@(@ 4>FHDJ<,>H" 42 H"$:4PZ

    (F0080 ;,F:4 F4>H"8F4R,F8"b @T4$8",
    OF0082) ;4:4 >, *,FbH4R>@, R4F:@

U732 ;?S3#7! 1!A3E3
    E ;,F:4 &F, & B@Db*8,

C020 ;B@4F8 F&@$@*>@6 B@24P44 
     (Y736 ;,F:4 ?S3#?Q=Y5 A?3E7 E P
     OY737) ;4:4 =+G E%?#?)=?5 A?13O33
     E ;4>"R,

LF108 ;B@24P4b &@2&D"V",<@(@ 4>HFHJ<,>H" & <"("24>,
      =LF110 ;,F:4 D"&>@ "8HJ":\>@6 B@24P44 <"("24>"

;B,D,N@* 8 *,6FH&4` DZR"("
,2 ;
SH11 ;
,42 ;
SQ01 ;DZR"( BD4&@*4HFb & *,6FH&4, F P,:\` &@2&D"H" 4>FHDJ<,>H"

;********************************
       E ;,F:4 >,H, H@ B@&,D>JH\ <"("24>

UF1014 ;B@&,D>JH\ <"("24> 8 &@2&D"V",<@<J 4>FHDJ<,>HJ
      Z ;8@>,P JF:@&4b «,F:4 D"&>@ ...»
     Z ;8@>,P JF:@&4b «?S3#7! A?3E7! ...»
    Z ;8@>,P JF:@&4b «F4>H"8F4R,F8"b @T4$8"»
   Z ;8@>,P JF:@&4b «TB4>*,:\ F&@$@*,>»
  Z ;8@>,P JF:@&4b «H"6<,D 2"8@>R4:»

,40 ;
 Z ;8@>,P JF:@&4b «40-Z6 H"8H»

 =41 ;,F:4 41-Z6 H"8H
  NF1015 ;,F:4 >,H @T4$84 <"("24>"
   (NF1007 ;,F:4 <"("24> >, &D"V",HFb
   ANF1014) ;4 8@<">*" «B@&,D>JH\ <"("24> 8 &@2&D"V",<@<J 4>FHDJ<,>HJ»

;BD4>bH"
LF108 ;B@24P4b &@2&D"V",<@(@ 4>FHDJ<,>H" & <"("24>,

    =LF110 ;"8HJ":\>"b B@24P4b <"("24>" (>"BD@H4& TB4>*,:b)
,2 ;
SH11 ;
UQ01 ;DZR"( BD4&@*4HFb & *,6FH&4, F P,:\` &@2&D"H" 4>FHDJ<,>H"
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    E
U743 ;&8:`R,>4, ?S3#73 A?13O33 ;!'!13=!

    Z
   Z ;8@>,P JF:@&4b «<"("24> >, &D"V",HFb»
  E ;@T4$8" <"("24>"

U742 ;&8:`R,>4, ?S3#73 ;!'!13=!
  Z ;8@>,P JF:@&4b «>,H @T4$84 <"("24>"»
 ,41 ;
 Z ;8@>,P JF:@&4b «41-Z6 H"8H»

 =42 ;,F:4 42-Z6 H"8H
  H11 ;,F:4 H"6<,D >, 2"8@>R4:
  E ;@> 2"8@>R4:

;*,6F4&4, DZR"(" 2"&,DT,>@, F<,>" BD@42@T:"
LF102 ;8@* &Z2&">>@(@ 4>FHDJ<,>H"
A.C000 ;F@ND">,>4, 8@*" T4D4>Z, FD,2 >@<,D" 4>FHDJ<,>H"
SFI128 ;J*":,>4, &Z2&">>@(@ 4>FHDJ<,>H" 42 H"$:4PZ

   (F0080 ;,F:4 F4>H"8F4R,F8"b @T4$8",
   OF0082) ;4:4 >, *,FbH4R>@, R4F:@

U732 ;?S3#7! 1!A3E3
   E ;,F:4 &F, & B@Db*8,
    NF1011 ;,F:4 TB4>*,:\ >, F&@$@*,>

LF500 ;2">,F,>4, & OP 8@*" 4>FHDJ<,>H" & T4>*,:,
SFI134 ;2"B4F\ & H"$:4PJ 4>FHDJ<,>H@&

    Z ;8@>,P JF:@&4b «TB4>*,:\ >, F&@$@*,>»
    (F0080 ;,F:4 F4>H"8F4R,F8"b @T4$8",
    OF0082) ;4:4 >, *,FbH4R>@, R4F:@

U732 ;?S3#7! 1!A3E3
    E ;,F:4 &F, & B@Db*8,

LF102 ;8@* &Z2&">>@(@ 4>F@DJ<,>H"
  SF500 ;2"B4F\ & H"$:4PJ 4>FHDJ<,>H@&

A.3FFF ;FD,2 8@*" T4D4>Z
SRH064 ;4>*48"P4b T & TB4>*,:,
,2 ;& TB4>*,:, 42 <"("24>"
C023 ;&ZN@* 42 F<,>Z 4>FHDJ<,>H" 

;*********************************&ZN@*
    Z ;8@>,P JF:@&4b «F4>H"8F4R,F8"b @T4$8" ...»

   Z ;8@>,P JF:@&4b «F4>H"8F4R,F8"b @T4$8" ...»
  Z ;8@>,P JF:@&4b «H"6<,D 2"8@>R4:»

,42 ;
 Z ;8@>,P JF:@&4b «42-Z6 H"8H»

 =60 ;,F:4 60-Z6 H"8H: BD@&,D8"
  Y471 ;,F:4 F@FH@b>4, ?EG!=?%

LF102 ;8@* &Z2&">>@(@ 8@*"
BCD ;BD,@$D"2@&">4, 42 *&@4R>@6 & *&@4R>@-*,FbH4R>J` L@D<J
SRH093 ;& D,(4FHD F@@$V,>4b,& *,FbH4R>@6 L@D<,: 

;&FH"&4H\ 4>FHDJ<,>H
U703 ;2"BD@F 4>*,8F4D@&">>@(@ F@@$V,>4b %EG!%3G[ 3=EGCI;+=G T
UQ01 ;B,D,N@* 8 62-<J H"8HJ

  Z ;8@>,P JF:@&4b «F@FH@b>4, ?EG!=?%»
,61 ;60 & OP

 Z ;8@>,P JF:@&4b «60-Z6 H"8H»

 =61 ;,F:4 61-Z6 H"8H
  (I703 ;,F:4 >" ^8D">, %EG!%3G[ 3=EGCI;+=G T
  AY470)  ;4 EG!CG

LF102 ;8@* &Z2&">>@(@ 4>FHDJ<,>H" & OP
  SF500 ;D,(4FHD"P4b & H"$:4P, 4>FHDJ<,>H@&

A.3FFF ;FD,2 8@*" T4D4>Z
SRH064 ;4>*48"P4b T & TB4>*,:,
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D703 ;&Z8:`R,>4, 1-(@ 4>*,8F4D@&">>@(@ F@@$V,>4b
,1 ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> &DJR>J`
C023 ;&ZN@* 42 F<,>Z 4>FHDJ<,>H"

;****************************************&ZN@*
  Z ;8@>,P JF:@&4b 

;«>" ^8D">, %EG!%3G[ 3=EGCI;+=G T» 4 ?EG!=?%
,61 ;61 & OP

 Z ;8@>,P JF:@&4b «61-Z6 H"8H»

Z ;8@>,P JF:@&4b
;«D"2D,T,>@ &ZB@:>,>4, M6»

/* %ZB@:>,>4, T */

F0132 ;,F:4 D"2D,T,>@ &ZB@:>,>4, T

LQ02 ;,F:4 >,H T,
 =0 ;2">,F,>4, Q02 & OP

DF0132 ;2"BD,H &ZB@:>,>4b T
UF0133 ;D"2D,T,>4, 

;&ZB@:>,>4b F<,>Z *4"B"2@>"
 Z ;8@>,P JF:@&4b «>,H T»

 =1 ;,F:4 1-Z6 H"8H: BD@&,D8"
DF0102 ;2"BD,H BD,DZ&">4b
UF1000 ;8@* T BD4T,:
LF024 ;8@* &Z2&">>@(@ 4>FHDJ<,>H"
HF120 ;B@4F8

   F0080 ;,F:4 @T4$8" & B@4F8,
U735 ;?S3#7! A?3E7! E H,

   E ;4>"R, B@4F8 & B@Db*8,
    F0081 ;,F:4 4F8@<Z, *">>Z, >, >"6*,>Z: CIQ=!a E;+=!

DF1001 ;>@&Z6 T >, D"&>@ T & TB4>*,:,
UF1002 ;&FH"&4H\ 4>FHDJ<,>H &DJR>J`
DF1003 ;@R4FH8" «&FH"&4H\ 4>FHDJ<,>H 42 <"("24>"»
LF024 ;8@* &Z2&">>@(@ 4>FHDJ<,>H"

 SF102 ;F@ND">,>4, 8@*" &Z2&">>@(@ 4>FHDJ<,>H"
,0 ;
SF104 ;B@24P4b &Z2">>@(@ 4>FHDJ<,>H" & <"("24>,

    E ;,F:4 4F8@<Z, *">>Z, $Z:4 >"6*,>Z
LF128 ;"*D,F >"6*,>>ZN *">>ZN

     =.0500 ;,F:4 4>FHDJ<,>H & TB4>*,:,
UF1001 ;>@&Z6 T D"&>@ T & TB4>*,:,
DF1002 ;@R4FH8" «&FH"&4H\ 4>FHDJ<,>H &DJR>J`»
DF1003 ;@R4FH8" «&FH"&4H\ 4>FHDJ<,>H 42 <"("24>"»
LFI128 ;2">,F,>4, 8@*" 4 T4D4>Z &Z2&">>@(@ 4(FHDJ<,>H"

     (F0080 ;,F:4 F4>H"8F4R,F8"b @T4$84
     OF0082) ;4:4 >, *,FbH4R>@, R4F:@

U733 ;?S3#?Q=?+ QG+=3+,
     E ;,F:4 &F, & B@Db*8,
 SF102 ;F@ND">,>4, 8@*" &Z2&">>@(@ 4>FHDJ<,>H"

,0 ;
SF104 ;B@24P4b &Z2&">>@(@ 4>FHDJ<,>H" & <"("24>,

     Z ;8@>,P JF:@&4b «F4>H"8F4R,F8"b @T4$8"»
     E ;,F:4 4>FHDJ<,>H & <"("24>,

DF1001 ;>@&Z6 T >, D"&>@ T & TB4>*,:,
DF1002 ;@R4FH8" «&FH"&4H\ 4>FHDJ<,>H &DJR>J`»
UF1003 ;@R4FH8" «&FH"&4H\ 4>FHDJ<,>H 42 <"("24>"»
DF1006 ;<"("24> >, B@&,D>JH *:b >@&@(@ 4>FHDJ<,>H"
LFI128 ;2">,F,>4, 8@*" 4 T4D4>Z &Z2&">>@(@ 4>F@DJ<,>H"

     (F0080 ;,F:4 F4>H"8F4R,F8"b @T4$8"
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     OF0082) ;4:4 >, *,FbH4R>@, R4F:@
U733 ;?S3#?Q=?+ QG+=3+,

     E ;,F:4 &F, & B@Db*8,
 SF102 ;F@ND">,>4, 8@*" &Z2&">>@(@ 4>FHDJ<,>H"

LF128 ;"*D,F 4>FHDJ<,>H"
BIN ;BD,@$D"2@&">4, & *&@4R>J` L@D<J
-500 ;&ZR4H">4, >"R":\>@(@ "*D,F" <"("24>"
/2 ;&ZD"$@H8" B@Db*8@&@(@ >@<,D"
SF104 ;B@24P4b &Z2&">>@(@ 4>FHDJ<,>H" & <"("24>,
UF1004 ;B@&,D>JH\ <"("24> 8 &Z2&">>@<J 4>FHDJ<,>HJ

;**************************************
      Z ;8@>,P JF:@&4b «F4>H"8F4R,F8"b @T4$8"»
     Z ;8@>,P JF:@&4b «4>FHDJ<,>H & TB4>*,:,»
    Z ;8@>,P JF:@&4b «4F8@<Z, *">>Z, >, >"6*,>Z»

DQ00 ;J<,>\T,>4, FR,HR48" '?G
UF0102 ;D"2D,T,>4, BD,DZ&">4b
,0 ;0 & OP
SQ02 ;@R4FH8" FR,HR48" H"8H@& T

   Z ;8@>,P JF:@&4b «@T4$8" B@4F8"»
,1 ;1 & OP

 Z ;8@>,P JF:@&4b «1-Z6 H"8H»

Z ;8@>,P JF:@&4b
;«D"2D,T,>@ &ZB@:>,>4, T»

****************************************

J0 ;8@>,P <@*J:b :000

*********************************************

/* A@4F8 F&@$@*>@6 B@24P44 */

:020 ;20-Z6 <@*J:\
LF110 ;"8HJ":\>"b B@24P4b <"("24>" (>"BD@H4& TB4>*,:b)
*2 ;BD,@$D"2@&">4, & $"6H
+500 ;L@D<4D@&">4, "*D,F"
BCD ;*:b P,:,6 B@4F8" BD,@$D"2@&"H\ & *&@4R>@-*,FbH4R>J` L@D<J
SF132 ;B@4F8 F&@$@*>@6 B@24P44 >"R>,HFb F ^H@(@ "*D,F"
LF500 ;8@* 4 T4D4>" 4>FHDJ<,>H" & (:"&>@< TB4>*,:,
PF130 ;B@4F8 F&@$@*>@(@ 8"D<">" *:b 4>FHDJ<,>H"

;F &ZT,J8"2">>@6 T4D4>@6
    F0080 ;,F:4 @T4$8" & B@4F8,

U736 ;?S3#?Q=Y5 A?3E7 E P,
    E ;4>"R, B@4F8 $,2@T4$@R>Z6
     F0081 ;,F:4 4F8@<Z, *">>Z, >, >"6*,>Z

U737 ;4>*48"P4b @T4$84 =+G E%?#?)=?5 A?13O33
     E ;4F8@<Z, *">>Z, >"6*,>Z

LF134 ;>@<,D >"6*,>>@(@ 8"D<">" & OP
BIN ;BD,$D"2@&">4, & *&@4R>J` L@D<J
-500 ;&ZR4H">4, >"R":\>@(@ "*D,F" <"("24>"
/2 ;&ZD"$@H8" B@Db*8@&@(@ >@<,D"
SF108 ;B@24P4b &@2&D"V",<@(@ 4>FHDJ<,>H" & <"("24>,

     Z ;8@>,P JF:@&4b «4F8@<Z, *">>Z, >, >"6*,>Z»
    Z ;8@>,P JF:@&4b «@T4$8" & B@4F8,»
R ;8@>,P

/* IFH">@&8" F@FH@b>46 B,D,* P48:@< F<,>Z */

:021
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LFI140 ;RH,>4, 1-@6 FHD@84 H"$:4PZ A9I
(F0080 ;,F:4 F4>H"8F4R,F8"b @T4$8"
OF0082) ;4:4 >, *,FbH4R>@, R4F:@

U733 ;?S3#?Q=?+ QG+=3+,
E ;,F:4 &F, & B@Db*8,
 =0 ;,F:4 TB4>*,:\ F&@$@*,>

UF1011 ;TB4>*,:\ F&@$@*,>
DF1012 ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> >, &DJR>J`
DF1013 ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> >, 42 <"("24>"

 E ;@> >, F&@$@*,>
  =1 ;,F:4 4>FHDJ<,>H & TB4>*,:, &FH"&:,> &DJR>J`

DF1011 ;TB4>*,:\ >, F&@$@*,>
UF1012 ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> &DJR>J`
DF1013 ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> 42 <"("24>"

  E ;,F:4 4>FHDJ<,>H & TB4>*,:, &FH"&:,> >, &DJR>J`
   =2 ;,F:4 4>FHDJ<,>H & TB4>*,:, &FH"&:,> >, 42 <"("24>"

DF1011 ;TB4>*,:\ >, F&@$@*,>
DF1012 ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> >, &DJR>J`
UF1013 ;4>FHDJ<,>H & TB4>*,:, &FH"&:,> 42 <"("24>"

   E ;4>"R, BD,D&">>Z6 P48: F<,>Z
U740 ;O379 E;+=Y =+ 1!%+CS+=

   Z ;8@>,P JF:@&4b
;«4>FHDJ<,>H & TB4>*,:, &FH"&:,> 42 <"("24>"»

  Z ;8@>,P JF:@&4b «4>FHDJ<,>H & TB4>*,:, &FH"&:,> &DJR>J`» 
 Z ;8@>,P JF:@&4b «TB4>*,:\ F&@$@*,>»

,4 ;&ZB@:>b,HFb P48: F<,>Z
SFI140 ;2"B4F\ 1-@6 FHD@84 H"$:4PZ A9I

 (F0080 ;,F:4 F4>H"8F4R,F8"b @T4$84,
 OF0082) ;4:4 >, *,FbH4R>@, R4F:@

U732 ;?S3#?Q=!a 1!A3E[
 Z ;8@>,P JF:@&4b «F4>H"8F4R,F8"b @T4$8"»
Z ;8@>,P JF:@&4b «F4>H"8F4R,F8"b @T4$8"»

R

/* ),8@*4D@&">4, L:"(@& 4 &ZN@* */

:022
F1011 ;,F:4 TB4>*,:\ F&@$@*,>

,0 ;
E ;,F:4 @> >, F&@$@*,>
 F1012 ;,F:4 4>FHDJ<,>H & TB4>*,:, &FH"&:,> &DJR>J`

,1 ;
 E ;,F:4 &FH"&:,> >, &DJR>J`
  F1013 ;,F:4 4>FHDJ<,>H & TB4>*,:, &FH"&:,> 42 <"("24>"

,2 ;
  E ;,F:4 &FH"&:,>> >, 42 <"("24>"

U741 ;?S3#?Q=!a C+'3EGC!O3a
  Z ;8@>,P JF:@&4b «4>FHDJ<,>H & TB4>*,:, &FH"&:,> 42 <"("24>"» 
 Z ;8@>,P JF:@&4b «4>FHDJ<,>H & TB4>*,:, &FH"&:,> &DJR>J`» 
Z ;8@>,P JF:@&4b «TB4>*,:\ F&@$@*,>»
NY741 ;,F:4 D,(4FHD"P4b $,2@T4$@R"b

C023 ;
Z ;8@>,P JF:@&4b «D,(4FHD"P4b $,2@T4$@R>"b»
R

/* %ZN@* 42 F<,>Z 4>FHDJ<,>H" */



6.9 AD4<,D BD@(D"<<4D@&">4b: axrandom.plc

337

:023
SFI140 ;2"B4F\ 1-@6 FHD@84 H"$:4PZ A9I

(F0080 ;,F:4 F4>H"8F4R,FJ"b @T4$8",
OF0082) ;4:4 >, *,FbH4R>@, R4F:@

U732 ;?S3#?Q=!a 1!A3E[
E ;,F:4 >,H @T4$84

DF1000 ;>, BD4T,: >@&Z6 T
DF1001 ;>@&Z6 T >, D"&,> T & TB4>*,:,
DF1002 ;@R4FH8" «&FH"&4H\ 4>FHDJ<,>H &DJR>J`»
DF1003 ;@R4FH8" «&FH"&4H\ 4>FHDJ<,>H 42 <"("24>"»
,0 ;0 & OP
SQ01 ;@R4FH8" FR,HR48" H"8H@& T (>,H *,6FH&4b)
DQ00 ;J<,>\T,>4, FR,HR48" '?G
UF0102 ;D"2D,T,>4, BD,DZ&">4b

Z ;8@>,P JF:@&4b «F4>H"8F4R,F8"b @T4$8"»
R

/* ;,H8" LJ>8P4@>":\>ZN 8>@B@8 A9I */

:197
A?91 SA, ;Y500
X 1!7C, ;Y501
Y 1!7C, ;Y502
Z 1!7C, ;Y503
K-a 1!7C, ;Y504
C+E+G ;!', ;Y505
%79 EG, ;Y506
G!7G, ;Y507
$

/* 7@>,P <,H84 LJ>8P4@>":\>ZN 8>@B@8 A9I */

/* E@@$V,>4b A9I */

:198E;+=! 3=GECI;+=G! T, ;Y700
)3!A!1?=, ;Y701
I)!9+=3+ 3=EGCI;+=G! T, ;Y702
%EG!%7! 3=EGCI;+=G! T, ;Y703
, ;Y704
, ;Y705
, ;Y706
, ;Y707
$

/* 7@>,P F@@$V,>46 A9I */

/* E@@$V,>4b A9I @$ @T4$8, */
:199
?S3#7! Q!EG?GY ?#?C?G?% '9!%=?'? SA3=)+9a, ;Y710 
?S3#7! C!1'./G?C;. '9!%=?'? SA3=)+9a, ;Y711 
?S3#7! ?C3+=G!O33 '9!%=?'? SA3=)+9a, ;Y712 
1!AC?E %C!U+=3a '9!%=?'? SA3=)+9a, ;Y713
, ;Y714
, ;Y715
, ;Y716
, ;Y717
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?S3#?Q=?+ QG+=3+ ;!7C?, ;Y720
?S3#?Q=!a 1!A3E[ ;!7C?, ;Y721
?S3#?Q=?+ E9?/+=3+, ;Y722
?S3#?Q=?+ %YQ3G!=3+, ;Y723
?S3#?Q=?+ I;=?/+=3+, ;Y724
?S3#?Q=?+ )+9+=3+, ;Y725
?S3#?Q=?+ EC!%=+=3+, ;Y726
C!%=?, ;Y727
;+=[S+, ;Y730
#?9[S+, ;Y731 
?S3#?Q=!a 1!A3E[, ;Y732
?S3#?Q=?+ QG+=3+, ;Y733
?S3#?Q=!a 1!A3E[/QG+=3+, ;Y734
?S3#7! A?3E7! E H, ;Y735
?S3#7! A?3E7! E P, ;Y736
=+G E%?#?)=?5 A?13O33, ;Y737
O379 E;+=Y =+ 1!%+CS+=, ;Y740
?S3#?Q=!a C+'3EGC!O3a, ;Y741
?S3#7! ;!'!13=!, ;Y742
?S3#7! A?13O33 ;!'!13=!, ;Y743
, ;Y744
, ;Y745
, ;Y746
, ;Y747
E;!17! X, ;Y750
E;!17! Y, ;Y751
E;!17! Z, ;Y752
, ;Y753
, ;Y754
, ;Y755
, ;Y756
, ;Y757
$

/* 7@>,P F@@$V,>46 A9I @$ @T4$8, */

/* 3*,>H4L48"P4b A9I */

:200 ?#E9I/3%!=3+ ;!'!13=! 
3=EGCI;+=G?% E AC?31%?9[=Y; 
)?EGIA?; 3 A+C+;+U+=3a ?E3 
)3E7C+G!;3 31 A9I =! ?E=?%+ 
AC?'C!;;Y EXAMPLE.PLC$

/* 7@>,P 4*,>H4L48"P44 A9I */
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!:L"&4H>Z6 J8"2"H,:\:

.nnnn . . . . . . . . . . . . . . . . . . . . . . . . . . 179
,nnnnn . . . . . . . . . . . . . . . . . . . . . . . . . 179
:000 . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
:001 . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
:002 . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
:197 . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
:198 . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
:199 . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
:200 . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
:nnn . . . . . . . . . . . . . . . . . . . . . . . . . . . 202
(..) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
$ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
+ . . . . . . . . . . . . . . . . . . . . . . . . . 187, 188
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190
/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190
< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198
<<nn . . . . . . . . . . . . . . . . . . . . . . . . . . 191
<= . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201
= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200
> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199
>= . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202
>>nn . . . . . . . . . . . . . . . . . . . . . . . . . . 192
1-"b, ..., 8-"b 8>@B8" B@:\2@&"H,:b >"
FH">@R>@< BJ:\H, H4B" 2 . . . . . . 33

1-"b, ..., 8-"b @F\ & 8@>P,&@<

B@:@0,>44 + . . . . . . . . . . . . . . . . 94
1-"b, ..., 8-"b @F\ & 8@>P,&@<

B@:@0,>44 – . . . . . . . . . . . . . . . . 95
1-"b, ..., 8-"b @F\ & B@24P44 . . . . . . . 43
1-"b, ..., 8-"b @F\ @H A9I . . . . . . . . . 102
1-"b, ..., 8-"b LJ>8P4@>":\>"b 8>@B8",
2"*"&",<"b A9I . . . . . . . . . . 35, 84

1-"b, .., 8-"b @F\ J &Z8:`R"H,:b H@R84
@$>J:,>4b . . . . . . . . . . . . . . . . . . . 93

1-@,, ..., 152-@, F@@$V,>4, >" ^8D">,
("8H4&>@,) . . . . . . . . . . . . . . . . . . . 62

1-@,, ..., 8-@, 4>*,8F4D@&">>@,

F@@$V,>4, >" ^8D">, ("8H4&>@,)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

1-Z6  ">":@(@&Z6  &N@*  1-@6
4>H,DL,6F>@6 B:"HZ . . . . . . . . 131

1-Z6 (:"&>Z6 BD4&@* (@H@& 8 D"$@H,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

1-Z6 (:"&>Z6 TB4>*,:\ F4>ND@>>@
&D"V",HFb F@ 2-Z< . . . . . . . . . . . 55

1-Z6 (:"&>Z6 TB>*,:\ & B@24P44
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

1-Z6, 2-@6 ">":@(@&Z6 &ZN@* F

B@:bD>@FH\` + . . . . . . . . . . . . . . 110
2-@6  ">":@(@&Z6  &N@*  1-@6
4>H,DL,6F>@6 B:"HZ . . . . . . . . 131

2-@6 (:"&>Z6 BD4&@* (@H@& 8 D"$@H,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

2-@6 (:"&>Z6 TB4>*,:\ "8H4&,>
. . . . . . . . . . . . . . . . . . . . . . . . . . . 107

2-@6 (:"&>Z6 TB4>*,:\ & B@24P44
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

2-@6 (:"&>Z6 TB4>*,:\ F4>ND@>>@
&D"V",HFb F 1-Z< . . . . . . . . . . . . 56

3-,6  ">":@(@&Z6  &N@*  1-@6
4>H,DL,6F>@6 B:"HZ . . . . . . . . 131

4-Z6  ">":@(@&Z6  &N@*  1-@6
4>H,DL,6F>@6 B:"HZ . . . . . . . . 131

A . . . . . . . . . . . . . . . . . . . . . 178, 193, 194
ADDnnn . . . . . . . . . . . . . . . . . . . . . . . 214
AXIS . . . . . . . . . . . . . . . . . . . . . . . . . . 102
BCD . . . . . . . . . . . . . . . . . . . . . . . . . . 192
BIN . . . . . . . . . . . . . . . . . . . . . . . . . . . 192
CFnnn . . . . . . . . . . . . . . . . . . . . . . . . . 204
CHOPAXF . . . . . . . . . . . . . . . . . . . . . 110
CHOPPOS . . . . . . . . . . . . . . . . . . . . . 110
CHOPRATE . . . . . . . . . . . . . . . . . . . . 151
CMPnnn . . . . . . . . . . . . . . . . . . . . . . . 222
Cnnn . . . . . . . . . . . . . . . . . . . . . . . . . . 204
DFnnni . . . . . . . . . . . . . . . . . . . . . . . . 174
DIVnnn . . . . . . . . . . . . . . . . . . . . . . . . 220
DOpqr . . . . . . . . . . . . . . . . . . . . . . . . . 175
Dpqr . . . . . . . . . . . . . . . . . . . . . . . . . . 174
DQnn . . . . . . . . . . . . . . . . . . . . . . . . . 204
E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
F% (BD@P,>H>"b <@*4L48"P4b B@*"R4)
F ^8D">>@(@ BJ:\H" @B,D"H@D" . 87

F000, F001 . . . . . . . . . . . . . . . . . . . . . 164
F004, F005 . . . . . . . . . . . . . . . . . . . . . 164
F0040 . . . . . . . . . . . . . . . . . . . . . . . . . 165
F0046 . . . . . . . . . . . . . . . . . . . . . . . . . 165
F0047 . . . . . . . . . . . . . . . . . . . . . . . . . 165
F0053 . . . . . . . . . . . . . . . . . . . . . . . . . 165
F008, F009 . . . . . . . . . . . . . . . . . . . . . 165
F0080 . . . . . . . . . . . . . . . . . . . . . . . . . 165



!:L"&4H>Z6 J8"2"H,:\

340

F0081 . . . . . . . . . . . . . . . . . . . . . . . . . 165
F0082 . . . . . . . . . . . . . . . . . . . . . . . . . 166
F0083 . . . . . . . . . . . . . . . . . . . . . . . . . 166
F0087 . . . . . . . . . . . . . . . . . . . . . . . . . 166
F500, ..., F[501+2*MAGAZIN] . . . . 166
Fnnni . . . . . . . . . . . . . . . . . . . . . . . . . 177
G51.2: G@R,>4, <>@(@J(@:\>48" . . 52
GFnnn . . . . . . . . . . . . . . . . . . . . . . . . 204
Gnnn . . . . . . . . . . . . . . . . . . . . . . . . . . 203
HFnnn . . . . . . . . . . . . . . . . . . . . . . . . 206
Hnn . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
I400 . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
I401 . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
I402 . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
I403 . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
I405 . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
I406 . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
I407 . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
I410, ..., I417 . . . . . . . . . . . . . . . . . . . . 23
I420 . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
I421 . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
I422 . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
I423 . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
I426 . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
I427 . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
I430, ..., I437 . . . . . . . . . . . . . . . . . . . . 26
I440 . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
I441 . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
I442 . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
I443 . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
I444 . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
I445 . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
I446 . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
I447 . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
I450, ..., I467 . . . . . . . . . . . . . . . . . . . . 29
I470 . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
I471 . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
I472 . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
I474 . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
I475 . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
I476 . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
I477 . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
I480, ..., I487 . . . . . . . . . . . . . . . . . . . . 33
I500, ..., I507 . . . . . . . . . . . . . . . . . . . . 35
I510 . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
I511 . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
I517 . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

I520, ..., I524 . . . . . . . . . . . . . . . . . . . . 37
I525 . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
I526 . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
I527 . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
I530 . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
I531 . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
I532 . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
I536 . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
I537 . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
I540 . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
I541 . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
I542 . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
I543 . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
I545 . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
I546 . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
I547 . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
I550 . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
I551 . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
I552 . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
I553 . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
I554 . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
I555 . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
I560, ..., I567 . . . . . . . . . . . . . . . . . . . . 43
I570, ..., I577 . . . . . . . . . . . . . . . . . . . . 44
I602 . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
I603 . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
I604 . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
I605 . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
I606 . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
I607 . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
I610, ..., I617 . . . . . . . . . . . . . . . . . . . . 49
I620, ..., I627 . . . . . . . . . . . . . . . . . . . . 50
I640 . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
I641 . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
I650 . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
I651 . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
I652 . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
I653 . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
I654 . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
I655 . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
I656 . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
I657 . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
I660 . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
I661 . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
I662 . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
I663 . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
I664 . . . . . . . . . . . . . . . . . . . . . . . . . . . 56



!:L"&4H>Z6 J8"2"H,:\

341

I666 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
I667 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
I670, I672 . . . . . . . . . . . . . . . . . . . . . . . 57
I675 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
I676 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
I677 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
I700, ..., I707 . . . . . . . . . . . . . . . . . . . . . 60
I710, ..., I777 . . . . . . . . . . . . . . . . . . . . . 62
I900, I910, ..., I970 . . . . . . . . . . . . . . . . 65
I901, I911, ..., I971 . . . . . . . . . . . . . . . . 65
I903, I913, ..., I973 . . . . . . . . . . . . . . . . 66
I907, I917, ..., I977 . . . . . . . . . . . . . . . . 66
I987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
I997 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
Ipqr . . . . . . . . . . . . . . . . . . . . . . . . . . . 176
J0, J1, J2 . . . . . . . . . . . . . . . . . . . . . . . 203
LFInnn . . . . . . . . . . . . . . . . . . . . . . . . 183
LFpqr . . . . . . . . . . . . . . . . . . . . . . . . . 182
LFpqri . . . . . . . . . . . . . . . . . . . . . . . . . 182
LHnn . . . . . . . . . . . . . . . . . . . . . . . . . . 183
LIpq . . . . . . . . . . . . . . . . . . . . . . . . . . 180
LIpqr . . . . . . . . . . . . . . . . . . . . . . . . . . 180
LMnn . . . . . . . . . . . . . . . . . . . . . . . . . 183
LPpq . . . . . . . . . . . . . . . . . . . . . . . . . . 182
LPpqr . . . . . . . . . . . . . . . . . . . . . . . . . 182
LQnn . . . . . . . . . . . . . . . . . . . . . . . . . . 183
LRHinn . . . . . . . . . . . . . . . . . . . . . . . . 183
LRP0nn . . . . . . . . . . . . . . . . . . . . . . . . 183
LTnn . . . . . . . . . . . . . . . . . . . . . . . . . . 183
LVpq . . . . . . . . . . . . . . . . . . . . . . . . . . 182
LVpqr . . . . . . . . . . . . . . . . . . . . . . . . . 181
LYpq . . . . . . . . . . . . . . . . . . . . . . . . . . 181
LYpqr . . . . . . . . . . . . . . . . . . . . . . . . . 180
Mn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
MRnnn . . . . . . . . . . . . . . . . . . . . . . . . 210
MULnnn . . . . . . . . . . . . . . . . . . . . . . . 218
MWnnn . . . . . . . . . . . . . . . . . . . . . . . . 212
N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
NL . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
NS . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
O . . . . . . . . . . . . . . . . . . . . . 178, 194, 196
PFnnn . . . . . . . . . . . . . . . . . . . . . . . . . 207
Qnn . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204
R% (<@*4L48"P4b $ZFHD@(@ N@*") F
^8D">>@(@ BJ:\H" @B,D"H@D" . . . 87

RH000 . . . . . . . . . . . . . . . . . . . . . . . . . 123

RH001 . . . . . . . . . . . . . . . . . . . . . . . . . 123
RH002 . . . . . . . . . . . . . . . . . . . . . . . . . 123
RH003 . . . . . . . . . . . . . . . . . . . . . . . . . 123
RH004 . . . . . . . . . . . . . . . . . . . . . . . . . 123
RH005 . . . . . . . . . . . . . . . . . . . . . . . . . 123
RH006 . . . . . . . . . . . . . . . . . . . . . . . . . 123
RH007 . . . . . . . . . . . . . . . . . . . . . . . . . 124
RH008 . . . . . . . . . . . . . . . . . . . . . . . . . 124
RH009 . . . . . . . . . . . . . . . . . . . . . . . . . 124
RH010 . . . . . . . . . . . . . . . . . . . . . . . . . 124
RH011 . . . . . . . . . . . . . . . . . . . . . . . . . 125
RH012 . . . . . . . . . . . . . . . . . . . . . . . . . 125
RH013 . . . . . . . . . . . . . . . . . . . . . . . . . 125
RH015 . . . . . . . . . . . . . . . . . . . . . . . . . 125
RH016 . . . . . . . . . . . . . . . . . . . . . . . . . 126
RH020 . . . . . . . . . . . . . . . . . . . . . . . . . 126
RH021 . . . . . . . . . . . . . . . . . . . . . . . . . 127
RH022 . . . . . . . . . . . . . . . . . . . . . . . . . 127
RH023 . . . . . . . . . . . . . . . . . . . . . . . . . 127
RH024 . . . . . . . . . . . . . . . . . . . . . . . . . 127
RH026 . . . . . . . . . . . . . . . . . . . . . . . . . 127
RH027 . . . . . . . . . . . . . . . . . . . . . . . . . 128
RH028 . . . . . . . . . . . . . . . . . . . . . . . . . 129
RH029 . . . . . . . . . . . . . . . . . . . . . . . . . 130
RH030 . . . . . . . . . . . . . . . . . . . . . . . . . 130
RH031 . . . . . . . . . . . . . . . . . . . . . . . . . 131
RH032 . . . . . . . . . . . . . . . . . . . . . . . . . 131
RH035 . . . . . . . . . . . . . . . . . . . . . . . . . 131
RH036 . . . . . . . . . . . . . . . . . . . . . . . . . 131
RH037 . . . . . . . . . . . . . . . . . . . . . . . . . 131
RH038 . . . . . . . . . . . . . . . . . . . . . . . . . 131
RH039 . . . . . . . . . . . . . . . . . . . . . . . . . 132
RH040 . . . . . . . . . . . . . . . . . . . . . . . . . 133
RH041 . . . . . . . . . . . . . . . . . . . . . . . . . 133
RH042 . . . . . . . . . . . . . . . . . . . . . . . . . 133
RH043 . . . . . . . . . . . . . . . . . . . . . . . . . 133
RH049 . . . . . . . . . . . . . . . . . . . . . . . . . 134
RH050 . . . . . . . . . . . . . . . . . . . . . . . . . 141
RH051 . . . . . . . . . . . . . . . . . . . . . . . . . 141
RH052 . . . . . . . . . . . . . . . . . . . . . . . . . 141
RH053 . . . . . . . . . . . . . . . . . . . . . . . . . 141
RH054 . . . . . . . . . . . . . . . . . . . . . . . . . 142
RH055 . . . . . . . . . . . . . . . . . . . . . . . . . 142
RH056 . . . . . . . . . . . . . . . . . . . . . . . . . 142
RH057 . . . . . . . . . . . . . . . . . . . . . . . . . 142
RH058 . . . . . . . . . . . . . . . . . . . . . . . . . 142
RH059 . . . . . . . . . . . . . . . . . . . . . . . . . 142



!:L"&4H>Z6 J8"2"H,:\

342

RH060 . . . . . . . . . . . . . . . . . . . . . . . . 142
RH061 . . . . . . . . . . . . . . . . . . . . . . . . 143
RH062 . . . . . . . . . . . . . . . . . . . . . . . . 144
RH063 . . . . . . . . . . . . . . . . . . . . . . . . 144
RH064 . . . . . . . . . . . . . . . . . . . . . . . . 144
RH065 . . . . . . . . . . . . . . . . . . . . . . . . 144
RH066 . . . . . . . . . . . . . . . . . . . . . . . . 145
RH067 . . . . . . . . . . . . . . . . . . . . . . . . 146
RH068 . . . . . . . . . . . . . . . . . . . . . . . . 146
RH070 . . . . . . . . . . . . . . . . . . . . . . . . 147
RH071 . . . . . . . . . . . . . . . . . . . . . . . . 147
RH072 . . . . . . . . . . . . . . . . . . . . . . . . 147
RH073 . . . . . . . . . . . . . . . . . . . . . . . . 147
RH074 . . . . . . . . . . . . . . . . . . . . . . . . 147
RH075 . . . . . . . . . . . . . . . . . . . . . . . . 147
RH076 . . . . . . . . . . . . . . . . . . . . . . . . 147
RH077 . . . . . . . . . . . . . . . . . . . . . . . . 147
RH078 . . . . . . . . . . . . . . . . . . . . . . . . 148
RH079 . . . . . . . . . . . . . . . . . . . . . . . . 149
RH080 . . . . . . . . . . . . . . . . . . . . . . . . 149
RH081 . . . . . . . . . . . . . . . . . . . . . . . . 150
RH082 . . . . . . . . . . . . . . . . . . . . . . . . 150
RH085 . . . . . . . . . . . . . . . . . . . . . . . . 150
RH086 . . . . . . . . . . . . . . . . . . . . . . . . 151
RH087 . . . . . . . . . . . . . . . . . . . . . . . . 151
RH088 . . . . . . . . . . . . . . . . . . . . . . . . 151
RH089 . . . . . . . . . . . . . . . . . . . . . . . . 152
RH090 . . . . . . . . . . . . . . . . . . . . . . . . 153
RH091 . . . . . . . . . . . . . . . . . . . . . . . . 153
RH092 . . . . . . . . . . . . . . . . . . . . . . . . 153
RH093 . . . . . . . . . . . . . . . . . . . . . . . . 153
RH094 . . . . . . . . . . . . . . . . . . . . . . . . 153
RH095 . . . . . . . . . . . . . . . . . . . . . . . . 153
RH096 . . . . . . . . . . . . . . . . . . . . . . . . 153
RH097 . . . . . . . . . . . . . . . . . . . . . . . . 153
RH099 . . . . . . . . . . . . . . . . . . . . . . . . 154
RH100 . . . . . . . . . . . . . . . . . . . . . . . . 134
RH101 . . . . . . . . . . . . . . . . . . . . . . . . 134
RH102 . . . . . . . . . . . . . . . . . . . . . . . . 134
RH103 . . . . . . . . . . . . . . . . . . . . . . . . 134
RH104 . . . . . . . . . . . . . . . . . . . . . . . . 134
RH105 . . . . . . . . . . . . . . . . . . . . . . . . 135
RH106 . . . . . . . . . . . . . . . . . . . . . . . . 135
RH107 . . . . . . . . . . . . . . . . . . . . . . . . 135
RH108 . . . . . . . . . . . . . . . . . . . . . . . . 135
RH109 . . . . . . . . . . . . . . . . . . . . . . . . 135
RH110 . . . . . . . . . . . . . . . . . . . . . . . . 135

RH111 . . . . . . . . . . . . . . . . . . . . . . . . 135
RH112 . . . . . . . . . . . . . . . . . . . . . . . . 135
RH113 . . . . . . . . . . . . . . . . . . . . . . . . 135
RH114 . . . . . . . . . . . . . . . . . . . . . . . . 136
RH115 . . . . . . . . . . . . . . . . . . . . . . . . 136
RH116 . . . . . . . . . . . . . . . . . . . . . . . . 136
RH117 . . . . . . . . . . . . . . . . . . . . . . . . 136
RH118 . . . . . . . . . . . . . . . . . . . . . . . . 136
RH119 . . . . . . . . . . . . . . . . . . . . . . . . 136
RH120 . . . . . . . . . . . . . . . . . . . . . . . . 136
RH121 . . . . . . . . . . . . . . . . . . . . . . . . 136
RH122 . . . . . . . . . . . . . . . . . . . . . . . . 137
RH123 . . . . . . . . . . . . . . . . . . . . . . . . 137
RH124 . . . . . . . . . . . . . . . . . . . . . . . . 137
RH125 . . . . . . . . . . . . . . . . . . . . . . . . 137
RH126 . . . . . . . . . . . . . . . . . . . . . . . . 137
RH127 . . . . . . . . . . . . . . . . . . . . . . . . 137
RH128 . . . . . . . . . . . . . . . . . . . . . . . . 137
RH129 . . . . . . . . . . . . . . . . . . . . . . . . 137
RH130 . . . . . . . . . . . . . . . . . . . . . . . . 138
RH131 . . . . . . . . . . . . . . . . . . . . . . . . 138
RH132 . . . . . . . . . . . . . . . . . . . . . . . . 138
RH133 . . . . . . . . . . . . . . . . . . . . . . . . 138
RH134 . . . . . . . . . . . . . . . . . . . . . . . . 138
RH135 . . . . . . . . . . . . . . . . . . . . . . . . 138
RH136 . . . . . . . . . . . . . . . . . . . . . . . . 138
RH137 . . . . . . . . . . . . . . . . . . . . . . . . 138
RH138 . . . . . . . . . . . . . . . . . . . . . . . . 138
RH139 . . . . . . . . . . . . . . . . . . . . . . . . 139
RH144 . . . . . . . . . . . . . . . . . . . . . . . . 139
RH149 . . . . . . . . . . . . . . . . . . . . . . . . 140
RH150 . . . . . . . . . . . . . . . . . . . . . . . . 154
RH151 . . . . . . . . . . . . . . . . . . . . . . . . 154
RH152 . . . . . . . . . . . . . . . . . . . . . . . . 154
RH153 . . . . . . . . . . . . . . . . . . . . . . . . 154
RH155 . . . . . . . . . . . . . . . . . . . . . . . . 155
RH156 . . . . . . . . . . . . . . . . . . . . . . . . 155
RH157 . . . . . . . . . . . . . . . . . . . . . . . . 155
RH158 . . . . . . . . . . . . . . . . . . . . . . . . 155
RH160 . . . . . . . . . . . . . . . . . . . . . . . . 155
RH161 . . . . . . . . . . . . . . . . . . . . . . . . 155
RH162 . . . . . . . . . . . . . . . . . . . . . . . . 156
RH163 . . . . . . . . . . . . . . . . . . . . . . . . 156
RH165 . . . . . . . . . . . . . . . . . . . . . . . . 156
RH166 . . . . . . . . . . . . . . . . . . . . . . . . 156
RH167 . . . . . . . . . . . . . . . . . . . . . . . . 156
RH168 . . . . . . . . . . . . . . . . . . . . . . . . 156



!:L"&4H>Z6 J8"2"H,:\

343

RH170 . . . . . . . . . . . . . . . . . . . . . . . . . 157
RH171 . . . . . . . . . . . . . . . . . . . . . . . . . 157
RH172 . . . . . . . . . . . . . . . . . . . . . . . . . 157
RH173 . . . . . . . . . . . . . . . . . . . . . . . . . 157
RH175 . . . . . . . . . . . . . . . . . . . . . . . . . 157
RH176 . . . . . . . . . . . . . . . . . . . . . . . . . 157
RH177 . . . . . . . . . . . . . . . . . . . . . . . . . 158
RH178 . . . . . . . . . . . . . . . . . . . . . . . . . 158
RH180 . . . . . . . . . . . . . . . . . . . . . . . . . 158
RH181 . . . . . . . . . . . . . . . . . . . . . . . . . 158
RH182 . . . . . . . . . . . . . . . . . . . . . . . . . 158
RH183 . . . . . . . . . . . . . . . . . . . . . . . . . 158
RH185 . . . . . . . . . . . . . . . . . . . . . . . . . 159
RH186 . . . . . . . . . . . . . . . . . . . . . . . . . 159
RH187 . . . . . . . . . . . . . . . . . . . . . . . . . 159
RH188 . . . . . . . . . . . . . . . . . . . . . . . . . 159
RH190 . . . . . . . . . . . . . . . . . . . . . . . . . 159
RH191 . . . . . . . . . . . . . . . . . . . . . . . . . 160
RH192 . . . . . . . . . . . . . . . . . . . . . . . . . 160
RH193 . . . . . . . . . . . . . . . . . . . . . . . . . 160
RH194 . . . . . . . . . . . . . . . . . . . . . . . . . 160
RH195 . . . . . . . . . . . . . . . . . . . . . . . . . 160
S% (BD@P,>H>"b <@*4L48"P4b *:b
(:"&>@(@ TB4>*,:b) F ^8D">>@(@ BJ

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
SFInnn . . . . . . . . . . . . . . . . . . . . . . . . 186
SFpqr . . . . . . . . . . . . . . . . . . . . . . . . . 185
SFpqri . . . . . . . . . . . . . . . . . . . . . . . . . 185
SHnn . . . . . . . . . . . . . . . . . . . . . . . . . . 186
SMnn . . . . . . . . . . . . . . . . . . . . . . . . . 186
SOpq . . . . . . . . . . . . . . . . . . . . . . . . . . 185
SOpqr . . . . . . . . . . . . . . . . . . . . . . . . . 185
SQnn . . . . . . . . . . . . . . . . . . . . . . . . . . 186
SRHinn . . . . . . . . . . . . . . . . . . . . . . . . 186
STnn . . . . . . . . . . . . . . . . . . . . . . . . . . 186
SUBnnn . . . . . . . . . . . . . . . . . . . . . . . 216
SYpq . . . . . . . . . . . . . . . . . . . . . . . . . . 185
SYpqr . . . . . . . . . . . . . . . . . . . . . . . . . 184
Tnn . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
UFnnni . . . . . . . . . . . . . . . . . . . . . . . . 174
UOpqr . . . . . . . . . . . . . . . . . . . . . . . . . 175
Upqr . . . . . . . . . . . . . . . . . . . . . . . . . . 174
UQnn . . . . . . . . . . . . . . . . . . . . . . . . . 204
Vpqr . . . . . . . . . . . . . . . . . . . . . . . . . . 177
X . . . . . . . . . . . . . . . . . 102, 178, 196, 197
Y400 . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Y401 . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

Y402 . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Y403 . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Y405 . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Y406 . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Y407 . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Y410, ..., Y417 . . . . . . . . . . . . . . . . . . . 72
Y420 . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Y421 . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Y422 . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Y423 . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Y426 . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
Y427 . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
Y430, Y431, Y432, Y434, Y435, Y436

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Y433, Y437 . . . . . . . . . . . . . . . . . . . . . 75
Y440 . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Y441 . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Y442 . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Y443 . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Y444 . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Y445 . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Y446 . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
Y447 . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
Y450, ..., Y457 . . . . . . . . . . . . . . . . . . . 78
Y460, ..., Y467 . . . . . . . . . . . . . . . . . . . 79
Y470 . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
Y471 . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
Y472 . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
Y473 . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
Y474 . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
Y475 . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
Y476 . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
Y477 . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
Y480, ..., Y487 . . . . . . . . . . . . . . . . . . . 82
Y500, ..., Y507 . . . . . . . . . . . . . . . . . . . 84
Y510, ..., Y517 . . . . . . . . . . . . . . . . . . . 85
Y520 . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
Y521 . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
Y522 . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
Y523 . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
Y524 . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
Y525 . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
Y526 . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
Y527 . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
Y530 . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
Y531 . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
Y532 . . . . . . . . . . . . . . . . . . . . . . . . . . . 89



!:L"&4H>Z6 J8"2"H,:\

344

Y536 . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
Y537 . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
Y540 . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
Y541 . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
Y542 . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Y543 . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Y544 . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Y545 . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Y546 . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Y547 . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Y550, ..., Y557 . . . . . . . . . . . . . . . . . . . 93
Y560, ..., Y567 . . . . . . . . . . . . . . . . . . . 94
Y570, ..., Y577 . . . . . . . . . . . . . . . . . . . 95
Y574 . . . . . . . . . . . . . . . . . . . . . . . . . . 110
Y580 . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Y581 . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Y582 . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Y583 . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Y600 . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
Y601 . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
Y602 . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
Y603 . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
Y604 . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
Y605 . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
Y606 . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
Y607 . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
Y610, ..., Y617 . . . . . . . . . . . . . . . . . . 100
Y620, ..., Y627 . . . . . . . . . . . . . . . . . . 101
Y630, ..., Y637 . . . . . . . . . . . . . . . . . . 102
Y640, ..., Y647 . . . . . . . . . . . . . . . . . . 103
Y650 . . . . . . . . . . . . . . . . . . . . . . . . . . 104
Y651 . . . . . . . . . . . . . . . . . . . . . . . . . . 104
Y652 . . . . . . . . . . . . . . . . . . . . . . . . . . 104
Y653 . . . . . . . . . . . . . . . . . . . . . . . . . . 105
Y654 . . . . . . . . . . . . . . . . . . . . . . . . . . 105
Y655 . . . . . . . . . . . . . . . . . . . . . . . . . . 105
Y656 . . . . . . . . . . . . . . . . . . . . . . . . . . 105
Y657 . . . . . . . . . . . . . . . . . . . . . . . . . . 106
Y660 . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Y661 . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Y662 . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Y663 . . . . . . . . . . . . . . . . . . . . . . . . . . 108
Y664 . . . . . . . . . . . . . . . . . . . . . . . . . . 108
Y665 . . . . . . . . . . . . . . . . . . . . . . . . . . 108
Y666 . . . . . . . . . . . . . . . . . . . . . . . . . . 108
Y667 . . . . . . . . . . . . . . . . . . . . . . . . . . 109
Y670, Y672 . . . . . . . . . . . . . . . . . . . . 110

Y671, Y673 . . . . . . . . . . . . . . . . . . . . 110
Y675 . . . . . . . . . . . . . . . . . . . . . . . . . . 110
Y676, Y677 . . . . . . . . . . . . . . . . . . . . 111
Y700, ..., Y707 . . . . . . . . . . . . . . . . . . 114
Y710, ..., Y897 . . . . . . . . . . . . . . . . . . 116
Y900, Y910, ..., Y970 . . . . . . . . . . . . 119
Y901, Y911, ..., Y971 . . . . . . . . . . . . 120
Y902, Y912, ..., Y972 . . . . . . . . . . . . 120
Y903, Y913, ..., Y973 . . . . . . . . . . . . 120
Y904, Y914, ..., Y974 . . . . . . . . . . . . 120
Y905, Y915, ..., Y975 . . . . . . . . . . . . 120
Ypqr . . . . . . . . . . . . . . . . . . . . . . . . . . 176
Z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
[...] . . . . . . . . . . . . . . . . . . . . . . . 192, 198
!$F@:`H>"b &,:4R4>" Q  8@<">*Z
H@R,>4b <>@(@J(@:\>48" G51.2
. . . . . . . . . . . . . . . . . . . . . . . . . . . 133

!&H@<"H4R,F846 D,04< BD,DZ&">
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

!8H4&>Z6 (:"&>Z6  TB4>*,:\

&D"V",HFb . . . . . . . . . . . . . . . . . 104
!8H4&>Z6 42<,D4H,:\ >"0"H &

>"BD"&:,>44 X+ . . . . . . . . . . . . . 96
!8H4&>Z6 42<,D4H,:\ >"0"H &

>"BD"&:,>44 X– . . . . . . . . . . . . . 96
!8H4&>Z6 42<,D4H,:\ >"0"H &

>"BD"&:,>44 Z+ . . . . . . . . . . . . . 96
!8H4&>Z6 42<,D4H,:\ >"0"H &

>"BD"&:,>44 Z– . . . . . . . . . . . . . . 96
!8HJ":\>@, 2>"R,>4, A (4>*48"P4b)

. . . . . . . . . . . . . . . . . . . . . . . . . . . 142
!8HJ":\>@, 2>"R,>4, B (4>*48"P4b)

. . . . . . . . . . . . . . . . . . . . . . . . . . . 142
!8HJ":\>@, 2>"R,>4, C (4>*48"P4b)

. . . . . . . . . . . . . . . . . . . . . . . . . . . 142
#"2@&Z6 F4(>": 1-(@ (:"&>@(@

TB4>*,:b F B@:bD>@FH\` + . . 105
#"2@&Z6 F4(>": 2-(@ (:"&>@(@

TB4>*,:b F B@:bD>@FH\` + . . 108
#@R8@@$D"2>@FH\ &,DN>,, F:@&@ . 160
#@R8@@$D"2>@FH\ >40>,, F:@&@ . 160
% $JL,D, @$D"$"HZ&",<Z6 8"*D . . 40
% B"<bH\ B@FHJB4:4 *">>Z, . . . . . . 48
%&@* *">>ZN @H A9I . . . . . . . . . . . . 89
%,:4R4>" P 8@<">*Z H@R,>4b

<>@(@J(@:\>48" G51.2 . . . . . . . 133
%,DN>,, F:@&@ @&":\>@FH4 . . . . . . 160



!:L"&4H>Z6 J8"2"H,:\

345

%8:`R,>4, 8"R">4b . . . . . . . . . . . . 110
%FB@<@("H,:\>Z6 D,(4FHD OP . . . 164
%N@*>@6 D,(4FHD F% (BD@P,>H B@*"R4)

. . . . . . . . . . . . . . . . . . . . . . . . . .  129
%N@*>@6 D,(4FHD R% (BD@P,>H
$ZFHD@(@ N@*") . . . . . . . . . . . . . . 132

%N@*>@6 D,(4FHD S% (BD@P,>H>@,
2>"R,>4b *:b (:"&>@(@ TB4>*,:b)

. . . . . . . . . . . . . . . . . . . . . . . . . . . 130
%Z*"R" F@@$V,>4b . . . . . . . . . . . . . . 98
%Z2@& <"8D@F" BD,DZ&">4b . . . . . . 92
%Z8:`R,>4, >"$:`*,>4b 2" *"HR48@<

1-@6, ... 8-@6 @F4 . . . . . . . . . . . . . 103
%ZB@:>,>4, BD@(D"<<Z F &>,T>,(@
JFHD@6FH&" (DNC) . . . . . . . . . . . . 98

%ZB@:>,>4, BD@(D"<<Z F &>,T>,(@
JFHD@6FH&" B@ BD@H@8@:J L4D<Z
NC . . . . . . . . . . . . . . . . . . . . . . . . . 98

%ZH@R8" B@DT>b . . . . . . . . . . . . . . . 110
%ZN@* 8 H@R8, @HFR,H" B@ 1-@6, 2-@6, ...,

8-@6 @F4 . . . . . . . . . . . . . . . . . . . . 120
%ZN@*>@6 D,(4FHD F% (<@*4L48"P4b
B@*"R4) . . . . . . . . . . . . . . . . . . . . 148

%ZN@*>@6 D,(4FHD R% (<@*4L48"P4b
$ZFHD@(@ N@*") . . . . . . . . . . . . . . 152

%ZN@*>@6 D,(4FHD S% (<@*4L48"P4b
(:"&>@(@ TB4>*,:b) . . . . . . . . . 149

'@* . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
)&@4R>"b &Z*"R" $"2@&@(@ F4(>":" 1-
(@ (:"&>@(@ TB4>*,:b (DJR>@, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . 105
)&@4R>"b &Z*"R" $"2@&@(@ F4(>":" 2-
(@ (:"&>@(@ TB4>*,:b (DJR>@, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . 108
)&@4R>"b &Z*"R" $"2@&@(@ F4(>":" >"

1-@<, 2-@< ">":@(@&@< &ZN@*,
. . . . . . . . . . . . . . . . . . . . . . . . . . . 110

),6FH&4H,:\>Z6 8@* 8>@B84 &

D,(4FHD, RH049 . . . . . . . . . . . . . . 38
1"8@>R4:Fb B@*X,</FB"* $"2@&@(@

F4(>":" 1-(@ (:"&>@(@ TB4>*,:b
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

1"8@>R4:Fb B@*X,</FB"* $"2@&@(@

F4(>":" 2-(@ (:"&>@(@ TB4>*,:b
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

1"8@>R4:Fb B@*X,</FB"* $"2@&@(@

F4(>":" >" 1-@<, 2-@<  ">":@(@&@
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

1"BD,H >" B,D,<,V,>4, B@ 1-@6, ..., 8-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 100

1"BD,V,>@ &8:`R,>4, &ZN@*"

%79_Q+=3+ EG!=7! . . . . . 39
1"BD@F >" 1-@,, ..., 152-@, F@@$V,>4,

. . . . . . . . . . . . . . . . . . . . . . . . . . . 116
1"BD@F  >"  1 -@, ,  . . . ,  8 -@,
4>*,8F4D@&">>@, F@@$V,>4,

. . . . . . . . . . . . . . . . . . . . . . . . . . . 114
1"BD@F >" &8:`R,>4, FH">8" . . . . . 91
1"BD@F >" &D"V,>4, (:"&>@(@

TB4>*,:b . . . . . . . . . . . . . . . . . . . 41
1"BD@F >" 2"<Z8">4, 8@>HJD" 4
@D4,>H"P4`  1-(@  (:"&>@(@

TB4>*,:b . . . . . . . . . . . . . . . . . . 104
1"BD@F >" 2"<Z8">4, 8@>HJD" 4
@D4,>H"P4`  2-(@  (:"&>@(@

TB4>*,:b . . . . . . . . . . . . . . . . . . 107
1"BD@F >" B,D,<,V,>4, B@ 1-@6, ..., 8-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . . 49

1"BD@F >" F<"28J 1-@6, ...,8-@6 @F4
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

1>"8 . . . . . . . . . . . . . . . . . . . . . . . . . . 165
1>"8 *&@4R>@-*,FbH4R>@(@ R4F:"

. . . . . . . . . . . . . . . . . . . . . . . . . . . 166
3*.H 8"R">4, . . . . . . . . . . . . . . . . . . . 57
3>H,DB@:bH@D 2"8@>R4: (F&@$@*>Z6)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
3>H,DB@:bH@D 2"8@>R4: B@ 1-@6, 2-@6,

..., 8-@6 @F4 . . . . . . . . . . . . . . . . . . 65
3>H,DB@:bH@D @FH">@&:,> . . . . . . . . 41
3>H,DB@:bH@D @FH">@&:,> B@ 1-@6, 2-
@6, ..., 8-@6 @F4 . . . . . . . . . . . . . . . 65

3>H,DBD,H"P4b LJ>8P4@>":\>ZN

8>@B@8 . . . . . . . . . . . . . . . . . . . . . 127
3F8@<Z, *">>Z, >, >"6*,>Z . . . . 165
7"R">4, % &ZN@*>@6 D,(4FHD . . . . 151
7"R"`V"bFb @F\ & H@R8, R . . . . . . . 57
7>@B8" M3 . . . . . . . . . . . . . . . . . . . . . 31
7>@B8" M4 . . . . . . . . . . . . . . . . . . . . . 32
7>@B8" M5 . . . . . . . . . . . . . . . . . . . . . 32
7>@B8" &Z$@D" *4F8D,HZ F ^8D">>@(@
BJ:\H" @B,D"H@D" . . . . . . . . . . . . . 86



!:L"&4H>Z6 J8"2"H,:\

346

7>@B8" &Z$@D" @F4 F ^8D">>@(@ BJ:\H"
@B,D"H@D" . . . . . . . . . . . . . . . . . . . 86

7>@B8" C+E+G . . . . . . . . . . . . . . . . . 32
7>@B8" EG!CG . . . . . . . . . . . . . . . . . 31
7>@B8" EG?A . . . . . . . . . . . . . . . . . 31
7>@B8" «1 4>8D,<,>H» . . . . . . . . . . 24
7>@B8" «10 4>8D,<,>H@&» . . . . . . . 24
7>@B8" «100 4>8D,<,>H@&» . . . . . . 24
7>@B8" «1000 4>8D,<,>H@&» . . . . . 25
7>@B8" «"&H@<"H4R,F846 D,04<»

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
7>@B8" «$ZFHDZ6 N@*» . . . . . . . . . . 25
7>@B8" «&Z$@D 1-@6, ..., 8-@6 @F4»

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
7>@B8" «8"*D >"2"*» . . . . . . . . . . . . 28
7>@B8" «8"*D F>@&"» . . . . . . . . . . . . 28
7>@B8" «@*4>@R>Z6 8"*D» . . . . . . . 28
7>@B8" «D,04< *4F8D,HZ» . . . . . . 21
7>@B8" «D,04< <"N@&4R8"» . . . . . 21
7>@B8" «D,04< >"$,(" & H@R8J

@$>J:,>4b» . . . . . . . . . . . . . . . . . 21
7>@B8" «D,04< D,*"8H@D"» . . . . . . 22
7>@B8" «D,04< DJR>@(@ &&@*"

*">>ZN» . . . . . . . . . . . . . . . . . . . . 22
7>@B8" «DJR>@6 D,04<» . . . . . . . . . 22
7>@B8" «FH">@8 2"8DZH» . . . . . . . . . 27
7>@B8" «JF8@D,>>Z6 BD@(@>» . 27, 28
7>@B8" «JF:@&>Z6 8"*D 1» . . . . . . . 28
7>@B8" «LJ>8P4b 2"8DZH"» . . . . . . 31
8>@B84

>"$,( & H@R8J @$>J:,>4b . . . . . . . 70
7>@B84 &Z$@D" JF:@&46 F ^8D">>@(@
BJ:\H" @B,D"H@D" . . . . . . . . . . . . 86

7>@B84 B,D,<,V,>4b F ^8D">>@(@
BJ:\H" @B,D"H@D" . . . . . . . . . . . . 88

7>@B84 A9I F ^8D">>@(@ BJ:\H"
@B,D"H@D" . . . . . . . . . . . . . . . . . . . 86

7>@B84 D,04<@& F ^8D">>@(@ BJ:\H"
@B,D"H@D" . . . . . . . . . . . . . . . . . . . 86

7>@BH" «H,FH BD@(D"<<Z» . . . . . . . 27
7@* 1-@6 LJ>8P44 M (@H>@F4HFb 8
L:"(J I520) . . . . . . . . . . . . . . . . . 123

7@* 1-@6, ..., 5-@6 LJ>8P44 M &
D,(4FHD, RH000, ..., RH004 . . . . . 37

7@* 2-@6 LJ>8P44 M (@H>@F4HFb 8
L:"(J I521) . . . . . . . . . . . . . . . . . 123

7@* 3-,6 LJ>8P44 M (@H>@F4HFb 8
L:"(J I522) . . . . . . . . . . . . . . . . . 123

7@* 4-@6 LJ>8P44 M (@H>@F4HFb 8
L:"(J I523) . . . . . . . . . . . . . . . . . 123

7@* 5-@6 LJ>8P44 M (@H>@F4HFb 8
L:"(J I524) . . . . . . . . . . . . . . . . . 123

7@* "8H4&>@(@ 4>FHDJ<,>H" (T) . . 144
7@* *,6FH&4H,:\>@(@ F@@$V,>4b

. . . . . . . . . . . . . . . . . . . . . . . . . . . 126
7@* *,6FH&4H,:\>@6 8>@B84 . . . . 134
7@* 8"R">4b (G81.1, G80) . . . . . . . . 57
7@* 8>@B84 @H A9I . . . . . . . . . . . . 154
7@*  B,D,*"`V,(@  &>,T>,(@

JFHD@6FH&" . . . . . . . . . . . . . . . . . 141
7@* BD4>4<"`V,(@ &>,T>,(@

JFHD@6FH&" . . . . . . . . . . . . . . . . . 142
7@* LJ>8P44 A (@H>@F4HFb 8 L:"(J

I527) . . . . . . . . . . . . . . . . . . . . . . . 124
7@* LJ>8P44 A & D,(4FHD, RH007

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
7@* LJ>8P44 B (@H>@F4HFb 8 L:"(J

I530) . . . . . . . . . . . . . . . . . . . . . . . 124
7@* LJ>8P44 B & D,(4FHD, RH008

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
7@* LJ>8P44 C (@H>@F4HFb 8 L:"(J

I531) . . . . . . . . . . . . . . . . . . . . . . . 124
7@* LJ>8P44 C & D,(4FHD, RH009

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
7@* LJ>8P44 S (@H>@F4HFb 8 L:"(J

I525) . . . . . . . . . . . . . . . . . . . . . . . 123
7@* LJ>8P44 S & D,(4FHD, RH005 . 37
7@* LJ>8P44 T (@H>@F4HFb 8 L:"(J

I526) . . . . . . . . . . . . . . . . . . . . . . . 123
7@* LJ>8P44 T & D,(4FHD, RH006 . 37
7@*Z ^8D">>ZN 42@$D"0,>46 . . . 128
7@:,$">4,  R"FH@HZ  @$@D@H@&

"8H4&>@(@ (:"&>@(@ TB4>*,:b
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

7@:4R,FH&@ @$D"$@H">>ZN *,H":,6 =
7@:4R,FH&@ 42(@H@&:b,<ZN *,H":
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

7@<">*" 8"R">4b & D,(4FHD, I675 . 38
9"<B" 1-@6, ..., 8-@6 8>@B84

B@:\2@&"H,:b >" FH">@R>@< BJ:\H,
H4 . . . . . . . . . . . . . . . . . . . . . . . . . . 82

9"<B" 1-@6, ..., 8-@6 8>@B84 DJR>@(@
B,D,<,V,>4b . . . . . . . . . . . . . . . . 78



!:L"&4H>Z6 J8"2"H,:\

347

9"<B" M3 & F:JR", FH">@R>@(@ BJ:\H"
H4B" 2 . . . . . . . . . . . . . . . . . . . . . . . 81

9"<B" M4 & F:JR", FH">@R>@(@ BJ:\H"
H4B" 2 . . . . . . . . . . . . . . . . . . . . . . . 81

9"<B" M5 & F:JR", FH">@R>@(@ BJ:\H"
H4B" 2 . . . . . . . . . . . . . . . . . . . . . . . 81

9"<B" EG!CG . . . . . . . . . . . . . . . . . . 80
9"<B" EG?A . . . . . . . . . . . . . . . . . . . 80
9"<B" LJ>8P4@>":\>@6 8>@B84

«!&H@<"H4R,F8"b BD4&b28"» . . . 74
9"<B" «1 4>8D,<,>H» . . . . . . . . . . . . 73
9"<B" «1-"b, ... 8-"b @F\ 2"8DZH"» . 79
9"<B" «10 4>8D,<,>H@&» . . . . . . . . . 73
9"<B" «100 4>8D,<,>H@&» . . . . . . . . 73
9"<B" «1000 4>8D,<,>H@&» . . . . . . . 73
9"<B" «"&H@<"H4R,F846 D,04<» . . 70
9"<B" «$ZFHDZ6 N@*» . . . . . . . . . . . 74
9"<B" «&Z$@D 1-@6, ..., 8-@6 @F4» . . 72
9"<B" «8"*D >"2"*» . . . . . . . . . . . . . 76
9"<B" «8"*D F>@&"» . . . . . . . . . . . . . 76
9"<B" «@*4>@R>Z6 8"*D» . . . . . . . . 77
9"<B" «D,04< *4F8D,HZ» . . . . . . . . 70
9"<B" «D,04< <"N@&4R8"» . . . . . . . 70
9"<B" «D,04< >"$,(" & H@R8J

@$>J:,>4b» . . . . . . . . . . . . . . . . . . 70
9"<B" «D,04< D,*"8H@D"» . . . . . . . 70
9"<B" «D,04< DJR>@(@ &&@*" *">>ZN»

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
9"<B" «DJR>@6 D,04<» . . . . . . . . . . 70
9"<B" «FH">@8 2"8DZH» . . . . . . . . . . 76
9"<B" «H,FH BD@(D"<<Z» . . . . . . . . 76
9"<B" «JF8@D,>>Z6 BD@(@>» . . . . . 76
9"<B" «JF:@&>Z6 8"*D 1» . . . . . . . . 77
9"<B" «JF:@&>Z6 8"*D 2, ..., 9» . . . . 85
9"<B" «JF:@&>Z6 FH@B» . . . . . . . . . . 76
9"<B" «LJ>8P4b 2"8DZH"» . . . . . . . 80
;,FbP, *,>\ . . . . . . . . . . . . . . . . . . . 127
;4>JH>Z, H"6<,DZ . . . . . . . . . . . . 169
;:"*T,, F:@&@ "8HJ":\>@6 B@*"R4

. . . . . . . . . . . . . . . . . . . . . . . . . . . 133
;:"*T,, F:@&@ 8@<">*Z B@24P44 1-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 154

;:"*T,, F:@&@ 8@<">*Z B@24P44 2-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 155

;:"*T,, F:@&@ 8@<">*Z B@24P44 3-,6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 155

;:"*T,, F:@&@ 8@<">*Z B@24P44 4-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 156

;:"*T,, F:@&@ 8@<">*Z B@24P44 5-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 157

;:"*T,, F:@&@ 8@<">*Z B@24P44 6-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 157

;:"*T,, F:@&@ 8@<">*Z B@24P44 7-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 158

;:"*T,, F:@&@ 8@<">*Z B@24P44 8-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 159

;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 1-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 154

;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 2-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 155

;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 3-,6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 156

;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 4-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 156

;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 5-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 157

;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 6-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 158

;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 7-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 158

;:"*T,, F:@&@ 8@<">*Z F8@D@FH4 8-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 159

;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 1-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 134

;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 2-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 135

;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 3-
,6 @F4 . . . . . . . . . . . . . . . . . . . . . . 135

;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 4-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 136

;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 5-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 137

;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 6-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 137

;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 7-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 138

;:"*T,, F:@&@ D,(4FHD" @HFH"&">4b 8-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 138

;:"*T,, F:@&@ H,8JV,6 B@24P44 1-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 134

;:"*T,, F:@&@ H,8JV,6 B@24P44 2-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 135



!:L"&4H>Z6 J8"2"H,:\

348

;:"*T,, F:@&@ H,8JV,6 B@24P44 3-,6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 135

;:"*T,, F:@&@ H,8JV,6 B@24P44 4-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 136

;:"*T,, F:@&@ H,8JV,6 B@24P44 5-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 136

;:"*T,, F:@&@ H,8JV,6 B@24P44 6-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 137

;:"*T,, F:@&@ H,8JV,6 B@24P44 7-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 138

;:"*T,, F:@&@ H,8JV,6 B@24P44 8-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 138

;@*4L48"P4b 2"BD,V,>" (G63) . . 41
; @ * 4 L 4 P 4 D @ & " > > " b

2"BD@(D"<<4D@&">>"b R"FH@H"

@$@D@H@& 1-(@ (:"&> . . . . . 125, 126
;@*J:\ :000 . . . . . . . . . . . . . . . . . . . 171
;@*J:\ :001 . . . . . . . . . . . . . . . . . . . 171
;@*J:\ :002 . . . . . . . . . . . . . . . . . . . 171
;@*J:\ :197 . . . . . . . . . . . . . . . . . . . 172
;@*J:\ :198 . . . . . . . . . . . . . . . . . . . 172
;@*J:\ :199 . . . . . . . . . . . . . . . . . . . 173
;@*J:\ :200 . . . . . . . . . . . . . . . . . . . 173
=" 1-@< (:"&>@< TB4>*,:, n=0 . . . 54
=" 1-@< (:"&>@< TB4>*,:, n=nS . . 54
=" 2-@< (:"&>@< TB4>*,:, n=0 . . . 56
=" 2-@< (:"&>@< TB4>*,:, n=nS . . 56
="0"H" 1-"b, ..., 8-"b 8>@B8" «DJR>@,
B,D,<,V,>4,» . . . . . . . . . . . . . . . 26

="4$@:\T"b R"FH@H" @$@D@H@&,
2"BD@D"<<4D@&">>"b *:b "8H4&>@(@
(: . . . . . . . . . . . . . . . . . . . . . . . . . 125

="D,2">4, D,2X$Z (G33) . . . . . . . . . 42
="R":\>Z6 "*D,F B,D,*"&",<ZN

*">>ZN . . . . . . . . . . . . . . . . . . . . 141
="R":\>Z6 "*D,F BD4>4<",<ZN

*">>ZN . . . . . . . . . . . . . . . . . . . . 142
=, *&@4R>@-*,FbH4R>@, R4F:@ . . . 166
=40>,, F:@&@ @&":\>@FH4 . . . . . . 160
=@<,D &ZB@:>b,<@6 B@(D"<<Z . 130
=@<,D &ZB@:>b,<@6 BD@(D"<<Z

. . . . . . . . . . . . . . . . . . . . . . . . . . . 141
=@<,D BD@(D"<<Z, &Z$D">>@6 *:b
"&H@<"H4R,F8@(@ &ZB@:>,>4b
. . . . . . . . . . . . . . . . . . . . . . . . . . . 131

=@<,D BD@(D"<<Z, &Z$D">>@6 *:b
"&H@<"H4R,F8@(@  D,04<", &

RH05098 . . . . . . . . . . . . . . . . . . . . . . .
=@<,D BD@(D"<<Z, &Z$D">>@6 *:b
&ZB@:>,>4b & D,04<, DJR>@(@
&&@*" . . . . . . . . . . . . . . . . . . . . . . 131

=@<,D BD@(D"<<Z, &Z$D">>@6 *:b
D,04<" DJR>@(@ &&@*" *">>ZN, &
RH . . . . . . . . . . . . . . . . . . . . . . . . . 98

?D4,>H"P4b 1-(@ (:"&>@(@ TB4>*,:b
B@ $@:,, 8@D@H8@<J BJH4 . . . . 106,

109
?H8DZH4, BD4,<>@(@ 8">":" . . . . . 99
?H@$D"0,>4, 1-@6 (DJBBZ M . . . . 147
?H@$D"0,>4, 2-@6 (DJBBZ M . . . . 147
?H@$D"0,>4, 3-,6 (DJBBZ M . . . . 147
?H@$D"0,>4, 4-@6 (DJBBZ M . . . . 147
?H@$D"0,>4, 5-@6 (DJBBZ M . . . . 147
?H@$D"0,>4, 6-@6 (DJBBZ M . . . . 147
?H@$D"0,>4, 7-@6 (DJBBZ M . . . . 147
?H@$D"0,>4, 8-@6 (DJBBZ M . . . . 147
?T4$8" B,D,FZ:84 . . . . . . . . . . . . . 47
A,D&Z6 &Z2@& <@*J:b :001 B@F:,
&8:`R,>4b . . . . . . . . . . . . . . . . . . 36

A,D,<,V,>4, *4F8D,H"<4 B@ 1-@6, 2-
@6, ..., 8-@6 @F4 . . . . . . . . . . . . . . 120

A,D,<,V,>4, B@ 1-@6, ..., 8-@6 @F4
$ZFHDZ< N@*@< . . . . . . . . . . . . . . 50

A,D,<,V,>4, F@ F8@D@FH\` B@*"R4 B@
1-@6, 2-@6, ..., 8-@6 @F4 . . . . . . . 120

A,D,>@F . . . . . . . . . . . . . . . . . . . . . . 165
A,D,B@:>,>4, . . . . . . . . . . . . . . . . . 165
A,D,B@:>,>4, & F:JR", @B,D"P44 *

. . . . . . . . . . . . . . . . . . . . . . . . . . . 166
A,D,FZ:",<Z, *">>Z, & B"<bH4 . . 99
A,D,FZ:8" *">>ZN 42 B"<bH4

2"&,DT,>" . . . . . . . . . . . . . . . . . . 48
A9I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
A9I BD4>b:" *">>Z, 42 B"<bH4 . . 99
A@ 1-@6, 2-@6, ..., 8-@6 @F4 4<,,HFb
H@R8" @HFR,H" . . . . . . . . . . . . . . . . 66

A@*"R" @H <"N@&4R8" . . . . . . . . . . . . 80
A@*H&,D0*,>4, F@@$V,>4b . . . . . . 47
A@24P4@>>Z6 8@>HJD 2"<8>JH,
@D4,>H"P4b 2"8@>R4:"F\ >" 1-@<
(:"&> . . . . . . . . . . . . . . . . . . . . . . . 53



!:L"&4H>Z6 J8"2"H,:\

349

A@24P4@>>Z6 8@>HJD 2"<8>JH,
@D4,>H"P4b 2"8@>R4:"F\ >" 2-@<
(:"&> . . . . . . . . . . . . . . . . . . . . . . . 55

A@:@0,>4, $@:\T@6 @F4 . . . . . . . 160
A@FH@b>>Z, A9I . . . . . . . . . . . . . . 170
AD4&@* 1-@6, 2-@6, ..., 8-@6 @F4 (@H@& 8
D"$@H, . . . . . . . . . . . . . . . . . . . . . . 66

AD4@FH">@&8" F4>ND@>42"P44 &N@*@& &
<@*J:, :000 . . . . . . . . . . . . . . . . . . 91

AD@(D"<<" :@(4R,F8@(@ JBD"&:,>4b
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

AD@(D"<<4D@&">>Z6 >"$,( & H@R8J
@$>J:,>4b (G28) . . . . . . . . . . . . . 40

AD@P,>H>@, 2>"R,>4, <@*4L48"P44 1-
(@ ">":@(@&@(@ &ZN@*" . . . . . . . 150

AD@P,>H>@, 2>"R,>4, <@*4L48"P44 2-
(@ ">":@(@&@(@ &ZN@*" . . . . . . . 151

AJ:\H JBD"&:,>4b . . . . . . . . . . . . . . . . 5
AJF8 <@*J:b :000 . . . . . . . . . . . . . . . . 39
C"2<Z8">4, 8@>HJD" 1-@6, ..., 8-@6 @F4

. . . . . . . . . . . . . . . . . . . . . . . . . . . 101
C"2D,T,>4, >" &Z*"RJ $"2@&@(@

F4(>":" 1-(@ (:"&>@(@ TB4>*,:b
. . . . . . . . . . . . . . . . . . . . . . . . . . . 104

C"2D,T,>4, >" &Z*"RJ $"2@&@(@

F4(>":" 2-(@ (:"&>@(@ TB4>*,:b
. . . . . . . . . . . . . . . . . . . . . . . . . . . 107

C"2D,T,>4, >" &Z*"RJ $"2@&@(@

F4(>":" >" 1-@<, 2-@< ">":@(@&@< 
. . . . . . . . . . . . . . . . . . . . . . . . . . &111

C"2D,T,>4, >" &Z2@& <@*J:b :002
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

C"2D,T,>4, >" @H8DZH4, 2"V4H>ZN
>"$@D@& . . . . . . . . . . . . . . . . . . . . . 92

C"2D,T,>4, H"6<,D" F&@$@*>@(@

4FB@:\2@&">4b . . . . . . . . . . . . . . . 92
C"2D,T,>>Z6 8@* 8>@B84 & D,(4FHD,

RH099 . . . . . . . . . . . . . . . . . . . . . . 89
C,&,DF4&>Z, FR,HR484 . . . . . . . . . . 169
C,(4FHD $"2@&@(@ F4(>":" 1-(@
" > " : @ ( @ & @ ( @  & Z N @ * "  F

(D"*J4D@&">>@ . . . . . . . . . . . . . . 149
C,(4FHD $"2@&@(@ F4(>":" 2-(@
" > " : @ ( @ & @ ( @  & Z N @ * "  F

(D"*J4D@&">>@ . . . . . . . . . . . . . . 150
C,(4FHD *&@4R>@(@ $"2@&@(@ F4(>":" 1-
(@ (:"&>@(@ TB4>*,:b . . . . . . . 143

C,(4FHD *&@4R>@(@ $"2@&@(@ F4(>":" 2-
(@ (:"&>@(@ TB4>*,:b . . . . . . . 145

C,(4FHD *&@4R>@6 &Z*"R4 $"2@&@(@
F4(>":" 1-(@ ">":@(@&@(@ &ZN@*"

. . . . . . . . . . . . . . . . . . . . . . . . . . . 150
C,(4FHD *&@4R>@6 &Z*"R4 $"2@&@(@
F4(>":" 2-(@ ">":@(@&@(@ &ZN@*"

. . . . . . . . . . . . . . . . . . . . . . . . . . . 151
C,(4FHD BD@(D"<<4D@&">>@6 R"FH@HZ
@$@D@H@& 1-(@ (:"&>@(@ TB4>*,:

. . . . . . . . . . . . . . . . . . . . . . . . . . . 142
C,(4FHD BD@(D"<<4D@&">>@6 R"FH@HZ
@$@D@H@& 2-(@ (:"&>@(@ TB4>*,:

. . . . . . . . . . . . . . . . . . . . . . . . . . . 144
C,(4FHD F@@$V,>46 @H @B,D"P46

. . . . . . . . . . . . . . . . . . . . . . . . . . . 165
C,(4FHD F@FH@b>4b . . . . . . . . . . . . . 164
C,(4FHD F@FH@b>4b &D"V,>4b 1-(@
(:"&>@(@ TB4>*,:b (M3, M4, M5, 

. . . . . . . . . . . . . . . . . . . . . . . . . M144
C,(4FHD F@FH@b>4b &D"V,>4b 2-(@
(:"&>@(@ TB4>*,:b (M3, M4, M5, M

. . . . . . . . . . . . . . . . . . . . . . . . . . . 146
C,(4FHD F@FH@b>4b *4"B"2@>" 1-(@
(:"&>@(@ TB4>*,:b (M11, ..., M1

. . . . . . . . . . . . . . . . . . . . . . . . . . . 144
C,(4FHD F@FH@b>4b *4"B"2@>" 2-(@
(:"&>@(@ TB4>*,:b (M11, ..., M1

. . . . . . . . . . . . . . . . . . . . . . . . . . . 146
C,2J:\H"H @B,D"P44 D"&,> >J:` . . 165
C+E+G 4>H,DB@:bH@D" B@ 1-@6, 2-@6, ...,

8-@6 @F4 . . . . . . . . . . . . . . . . . . . . 120
C+E+G @H A9I . . . . . . . . . . . . . . . . . . 81
CJR>@, B,D,<,V,>4, B@ @F4 X &
>"BD"&:,>44 +/! . . . . . . . . . . . . . 75

CJR>@, B,D,<,V,>4, B@ @F4 X, Y, Z  &
>"BD"&:,>44 +/! . . . . . . . . . . . . . 75

E,8J>*" . . . . . . . . . . . . . . . . . . . . . . . 127
E,8J>*>Z, H"6<,DZ . . . . . . . . . . . . 169
E4(>": '?G?%?: LJ>8P44 &ZB@:>,>Z

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
E4(>": 2"B4F4 & 4>H,DB@:bH@D B@ 1-@6,

2-@6, ..., 8-@6 @F4 . . . . . . . . . . . . 120
E4(>": ?EG!=?%: @FH">@& B@*"R4

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
E4>H"8F4R,F8"b @T4$8" . . . . . . . . 165



!:L"&4H>Z6 J8"2"H,:\

350

E4>ND@>42"P4b 1-(@ (:"&>@(@

TB4>*,:b & BD@H4&@B@:@0>@<
>"BD"&:,> . . . . . . . . . . . . . . . . . . 105

E4>ND@>42"P4b 1-(@ (:"&>@(@

TB4>*,:b F@ 2-Z< . . . . . . . . . . 105
E4>ND@>42"P4b 2-(@ (:"&>@(@

TB4>*,:b & BD@H4&@B@:@0>@<
>"BD"&:,> . . . . . . . . . . . . . . . . . . 108

E4>ND@>42"P4b  2-(@ (:"&>@(@

TB4>*,:b F 1-Z< . . . . . . . . . . . 108
E@@$V,>4, >" ^8D">, . . . . . . . . . . . 38
E@BD@&@0*"`V,, 2>"R,>4, *:b

F@@$V,>4b, &Z$D">>@(@ L:"(@<
Y700 . . . . . . . . . . . . . . . . . . . . . . . 153

E@BD@&@0*"`V,, 2>"R,>4, *:b

F@@$V,>4b, &Z$D">>@(@ L:"(@<
Y701 . . . . . . . . . . . . . . . . . . . . . . . 153

E@BD@&@0*"`V,, 2>"R,>4, *:b

F@@$V,>4b, &Z$D">>@(@ L:"(@<
Y702 . . . . . . . . . . . . . . . . . . . . . . . 153

E@BD@&@0*"`V,, 2>"R,>4, *:b

F@@$V,>4b, &Z$D">>@(@ L:"(@<
Y703 . . . . . . . . . . . . . . . . . . . . . . . 153

E@BD@&@0*"`V,, 2>"R,>4, *:b

F@@$V,>4b, &Z$D">>@(@ L:"(@<
Y704 . . . . . . . . . . . . . . . . . . . . . . . 153

E@BD@&@0*"`V,, 2>"R,>4, *:b

F@@$V,>4b, &Z$D">>@(@ L:"(@<
Y705 . . . . . . . . . . . . . . . . . . . . . . . 153

E@BD@&@0*"`V,, 2>"R,>4, *:b

F@@$V,>4b, &Z$D">>@(@ L:"(@<
Y706 . . . . . . . . . . . . . . . . . . . . . . . 153

E@BD@&@0*"`V,, 2>"R,>4, *:b

F@@$V,>4b, &Z$D">>@(@ L:"(@<
Y707 . . . . . . . . . . . . . . . . . . . . . . . 153

E@FH@b>4,  1 -@6 ,  . . . ,  1 6 -@6
L J > 8 P 4 @ > " : \ > Z N  8 @ B @ 8

B@:\2@&"H,:b . . . . . . . . . . . . . . . . 29
E@FH@b>4, G25 "8H4&>@(@ (:"&>@(@
TB4>*,:b . . . . . . . . . . . . . . . . . . . 54

E@FH@b>4, G96 "8H4&>@(@ (:"&>@(@
TB4>*,:b . . . . . . . . . . . . . . . . . . . 53

E@FH@b>4, &ZB@:>,>4b BD@(D"<<Z F
&>,T>,(@ JFHD@6FH&" . . . . . . . . . 47

E@FH@b>4, &ZB@:>,>4b BD@(D"<<Z F
&>,T>,(@ JFHD@6FH&" (DNC) B@  B
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

E@FH@b>4, &ZN@*" %79_Q+=3+

EG!=7! . . . . . . . . . . . . . . . . . . . 39
E@FH@b>4, F4(>":" QAI (@H@&@ 8
D"$@H, . . . . . . . . . . . . . . . . . . . . . . 39

EH">@R>Z6 BJ:\H H4B" 1 . . . . . . . . . 88
EH">@R>Z6 BJ:\H H4B" 2 . . . . . . . . . 89
EG!CG 4>H,DB@:bH@D" B@ 1-@6, 2-@6, ...,

8-@6 @F4 . . . . . . . . . . . . . . . . . . . 119
EH"DT,, F:@&@ "8HJ":\>@6 B@*"R4

. . . . . . . . . . . . . . . . . . . . . . . . . . . 133
EH"DT,, F:@&@ 8@<">*Z B@24P44 1-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 154

EH"DT,, F:@&@ 8@<">*Z B@24P44 2-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 155

EH"DT,, F:@&@ 8@<">*Z B@24P44 3-,6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 155

EH"DT,, F:@&@ 8@<">*Z B@24P44 4-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 156

EH"DT,, F:@&@ 8@<">*Z B@24P44 5-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 157

EH"DT,, F:@&@ 8@<">*Z B@24P44 6-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 157

EH"DT,, F:@&@ 8@<">*Z B@24P44 7-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 158

EH"DT,, F:@&@ 8@<">*Z B@24P44 8-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 159

EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 1-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 154

EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 2-@6
@ . . . . . . . . . . . . . . . . . . . . . . . . . . 155

EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 3-,6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 156

EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 4-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 156

EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 5-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 157

EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 6-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 158

EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 7-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 158

EH"DT,, F:@&@ 8@<">*Z F8@D@FH4 8-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 159

EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 1-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 134

EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 2-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 135



!:L"&4H>Z6 J8"2"H,:\

351

EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 3-
,6 @F4 . . . . . . . . . . . . . . . . . . . . . . 135

EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 4-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 136

EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 5-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 137

EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 6-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 137

EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 7-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 138

EH"DT,, F:@&@ D,(4FHD" @HFH"&">4b 8-
@6 @F4 . . . . . . . . . . . . . . . . . . . . . 138

EH"DT,, F:@&@ H,8JV,6 B@24P44 1-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 134

EH"DT,, F:@&@ H,8JV,6 B@24P44 2-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 135

EH"DT,, F:@&@ H,8JV,6 B@24P44 3-,6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 135

EH"DT,, F:@&@ H,8JV,6 B@24P44 4-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 136

EH"DT,, F:@&@ H,8JV,6 B@24P44 5-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 136

EH"DT,, F:@&@ H,8JV,6 B@24P44 6-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 137

EH"DT,, F:@&@ H,8JV,6 B@24P44 7-@6
@F4 . . . . . . . . . . . . . . . . . . . . . . . . 138

EH"DT,, F:@&@ H,8JV,6 B@24P44 8-@6
. . . . . . . . . . . . . . . . . . . . . . . . . . . 138

G"$:4P" B@24P46 4>FHDJ<,>H@& . 166
G"6<,DZ 20 <F . . . . . . . . . . . . . . . . . 169
G,8JV"b R"FH@H" @$@D@H@& 1-(@
(:"&>@(@ TB4>*,:b . . . . . . . . . 124

G,8JV"b R"FH@H" @$@D@H@& 2-(@
(:"&>@(@ TB4>*,:b . . . . . . . . . 125

G@8 BD4&@*" 1-(@ (:"&>@(@ TB4>*,:b
. . . . . . . . . . . . . . . . . . . . . . . . . . . 139

G@8 BD4&@*" 1-@6 @F4 . . . . . . . . . . . 134
G@8 BD4&@*" 2-(@ (:"&>@(@ TB4>*,:b

. . . . . . . . . . . . . . . . . . . . . . . . . . . 140
G@8 BD4&@*" 2-@6 @F4 . . . . . . . . . . . 135
G@8 BD4&@*" 3-,6 @F4 . . . . . . . . . . . 136
G@8 BD4&@*" 4-@6 @F4 . . . . . . . . . . . 136
G@8 BD4&@*" 5-@6 @F4 . . . . . . . . . . . 137
G@8 BD4&@*" 6-@6 @F4 . . . . . . . . . . . 137
G@8 BD4&@*" 7-@6 @F4 . . . . . . . . . . . 138
G@8 BD4&@*" 8-@6 @F4 . . . . . . . . . . . 139

G@R,>4, <>@(@J(@:\>48" & @$D"H>@<
>"BD"&:,>44 (Q<0) . . . . . . . . . . . 52

IFHD@6FH&@ JBD"&:,>4b . . . . . . . . . . . 5
II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
K J > 8 P 4 @ > " : \ > " b  8 > @ B 8 "

«!&H@<"H4R,F8"b BD4&b28"» . . . 25
O48: >"D,2">4b D,2X$Z (G76, G78)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
Q"F, <4>JH" . . . . . . . . . . . . . . . . . . . 127
Q"FH@H" @$@D@H@& "8H4&>@(@ (:"&>@(@
TB4>*,:b BD4 G96 . . . . . . . . . . 125

Q4F:@ @&":\>ZN @F,6 . . . . . . . . . . . 159
Q4F:@ B,D,*"&",<ZN $"6H@& . . . . . 141
Q4F:@ BD4>4<",<ZN $"6H@& . . . . . 142
Q4F:@&@, BD@(D"<<>@, JBD"&:,>4,

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
QAI . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
QAI 2"BD"T4&",H F@FH@b>4, EG?A

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
– . . . . . . . . . . . . . . . . . . . . . . . . . 188, 189



!:L"&4H>Z6 J8"2"H,:\

352


