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% " E@*,D0">44", D"2*,: " AD4:@0,>4b", *@$"&4H\ F:,*J`V4, >"2&">4b:

" AD4:@0,>4, 6 - ;4>4<":\>Z, BD,*B4F">4b & @H>@T,>44 BD@P,*JD 8@>HD@:b 2"

F@@H&,HFH&4,< BD@42&@*FH&"

AD4:@0,>4, 7 - ;4>4<":\>Z, BD,*B4F">4b & @H>@T,>44 &Z$@D@R>ZN BD@&,D@8,
BD@&@*4<ZN 4>FB,8H@D@<".

AJ>8HZ 1.4.4 4 6.3 , &<,FH@ F:@&" " H4B" F:,*J,H R4H"H\ " 8"H,(@D4b".

AJ>8H 2.2.1 , F:,*J,H R4H"H\:

"... >"8":4&">4b; ^H@ *@:0>" ( *@:0>Z) $ZH\ :"<B" ( :"<BZ) >"8":4&">4b H1, H2,
H3, H4, H7, HB3, HB4, H27W/1 4:4 H27W/2, @BD,*,:,>>Z, & AD"&4:"N 37";

AJ>8H 4.2.1.1, F>@F8" 3/, F:,*J,H R4H"H\:

"3 / 1 - ',D<">4b, ... 8 - Q,TF8"b C,FBJ$:48", .., 24 ( >, BD4F&@,>), 25 -
M@D&"H4b, 26 - E:@&,>4b, 27 - E:@&"84b, 28 - #,:"DJF\ 4 29 - ]FH@>4b.
A@F:,*J`V4, B@Db*8@&Z, >@<,D"...".

AJ>8H 6.3, H"$:4P", 42<,>4H\ F:,*J`V4< @$D"2@<:

"

7"H,(@D4b7"H,(@D4b :"<BZ:"<BZ
>"8":4&">4b>"8":4&">4b

AD4$:424H,:\>@,AD4$:424H,:\>@, B@*"&",<@,B@*"&",<@,

BD4BD4 42<,D,>4442<,D,>44 >"BDb0,>4,>"BDb0,>4,
( %%)

%,:4R4>"%,:4R4>" F&,H@&@(@F&,H@&@(@ B@H@8"B@H@8"

( && :`<,>"N:`<,>"N)
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HB4
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AJ>8H 11, 2"<,>4H\ F:,*J`V4< H,8FH@<:

"11. E??G%+GEG%3+ AC?31%?)EG%!

11.1 A,D,*>4, BD@H4&@HJ<">>Z, L"DZ, @L4P4":\>@ JH&,D0*,>>Z, >" @F>@&">44

>"FH@bV4N AD"&4:, 42(@H"&:4&"`HFb H"84< @$D"2@<, RH@$Z @>4 F@@H&,HFH&@&":4

@L4P4":\>@ JH&,D0*,>>@<J H4BJ 4 J*@&:,H&@Db:4 HD,$@&">4b<, 42:@0,>>Z< &

BJ>8H"N 6 4 7.

11.2 ):b BD@&,D84 F@$:`*,>4b HD,$@&">46 BJ>8H" 11.1 @FJV,FH&:b,HFb >"*:,0"V46

8@>HD@:\ 2" BD@42&@*FH&@<.

11.3 %:"*,:,P @L4P4":\>@(@ JH&,D0*,>4b *@:0,>, & R"FH>@FH4:

11.3.1 @$,FB,R4&"H\ >":4R4, BD@P,*JD ^LL,8H4&>@(@ 8@>HD@:b 2" 8"R,FH&@< BD@*J8P44;

11.3.2 4<,H\ *@FHJB 8 8@>HD@:\>@<J @$@DJ*@&">4`, >,@$N@*4<@<J *:b BD@&,D84

F@@H&,HFH&4b 8"0*@<J @L4P4":\>@ JH&,D0*,>>@<J H4BJ;

11.3.3 @$,FB,R4&"H\ D,(4FHD"P4` *">>ZN @ D,2J:\H"H"N 4FBZH">46 4 ND">,>4, F&b2">>ZN

F ^H4< *@8J<,>H@& & H,R,>4, B,D4@*", @BD,*,:b,<@(@ B@ F@(:"F@&">4` F

"*<4>4FHD"H4&>@6 F:J0$@6;

11.3.4 ">":424D@&"H\ D,2J:\H"HZ 8"0*@(@ H4B" 4FBZH">46 *:b BD@&,D84 4 @$,FB,R,>4b

FH"$4:\>@FH4 N"D"8H,D4FH48 BD@*J8P44 F JR,H@< @H8:@>,>46, *@BJF8",<ZN &

BD@<ZT:,>>@< BD@42&@*FH&,;

11.3.5 @$,FB,R4&"H\, RH@$Z B@ 8"0*@<J H4BJ BD@*J8P44 BD@&@*4:4F\ B@ 8D"6>,6 <,D,

H, 4FBZH">4b, 8@H@DZ, BD,*JF<@HD,>Z & BD4:@0,>44 6 8 >"FH@bV4< AD"&4:"<;

11.3.6 & F:JR", &Zb&:,>4b >,F@@H&,HFH&4b @H@$D">>ZN @$D"2P@& & N@*, BD,*JF<@HD,>>@(@

H4B" 4FBZH">4b @$,FB,R4&"H\ BD@&,*,>4, B@&H@D>@(@ @H$@D" @$D"2P@& 4

B@&H@D>ZN 4FBZH">46. % ^H@6 F&b24 BD4>4<"`HFb &F, >,@$N@*4<Z, <,DZ *:b

&@FFH">@&:,>4b F@@H&,HFH&4b *">>@(@ BD@42&@*FH&".

11.4 7@<B,H,>H>Z6 @D(">, BD,*@FH"&4&T46 @L4P4":\>@, JH&,D0*,>4, H4B", <@0,H &

:`$@, &D,<b BD@&,D4H\ <,H@*Z 8@>HD@:b 2" F@@H&,HFH&4,< BD@42&@*FH&",
BD4<,>b,<Z, & @H>@T,>44 8"0*@6 BD@42&@*FH&,>>@6 ,*4>4PZ.

11.4.1 % N@*, 8"0*@6 BD@&,D84 4>FB,8H@DJ *@:0>Z BD,*FH"&:bH\Fb BD@H@8@:Z

4FBZH">46 4 BD@42&@*FH&,>>Z, 0JD>":Z H,N>4R,F8@(@ 8@>HD@:b.

11.4.2 3>FB,8H@D <@0,H BD@42&@:\>@ @H$4D"H\ @$D"2PZ *:b 4N 4FBZH">4b &

:"$@D"H@D44 2"&@*"- 42(@H@&4H,:b. ;4>4<":\>@, 8@:4R,FH&@ @$D"2P@& <@0,H

$ZH\ @BD,*,:,>@ & 2"&4F4<@FH4 @H D,2J:\H"H@& BD@&,D@8, BD@&,*,>>ZN F"<4<

2"&@*@<- 42(@H@&4H,:,<.
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11.4.3 +F:4 JD@&,>\ 8"R,FH&" b&:b,HFb >,J*@&:,H&@D4H,:\>Z< 4:4 ,F:4 BD,*FH"&:b,HFb

>,@$N@*4<Z< BD@&,D4H\ *,6FH&4H,:\>@FH\ 4FBZH">46, BD@&,*,>>ZN & B@Db*8,

BD4<,>,>4b BJ>8H" 11.4.2 &ZT,, 4>FB,8H@D @H$4D",H @$D"2PZ *:b 4N

>"BD"&:,>4b H,N>4R,F8@6 F:J0$,, 8@H@D"b BD@&@*4:" 4FBZH">4b *:b

@L4P4":\>@(@ JH&,D0*,>4b H4B", F 4FB@:\2@&">4,< 8D4H,D4,&, 42:@0,>>ZN &

BD4:@0,>44 7.

11.4.4 7@<B,H,>H>Z6 @D("> <@0,H BD@&@*4H\ :`$@, 4FBZH">4,, BD,*B4FZ&",<@,

>"FH@bV4<4 AD"&4:"<4. ]H4 4FBZH">4b BD@&@*bHFb >" BD@42&@:\>@ @H@$D">>ZN

@$D"2P"N $,2 JV,D$" *:b @$b2"H,:\FH& 2"&@*"- 42(@H@&4H,:b & @H>@T,>44 B@FH"&@8

4 & F@@H&,HFH&44 F 8D4H,D4b<4, 42:@0,>>Z<4 & BD4:@0,>44 7.

11.4.5 7@<B,H,>H>Z6 @D("> FHD,<4HFb @$,FB,R4H\ BD@&,*,>4, BD@&,D@8 F B,D4@*4R>@FH\`

@*4> D"2 & *&" (@*". ?*>"8@ ^H@H &@BD@F D,T",HFb B@ JF<@HD,>4`

8@<B,H,>H>@(@ @D(">" 4 F JR,H@< ,(@ J&,D,>>@FH4 & *,6FH&,>>@FH4 <,D@BD4bH46

B@ @$,FB,R,>4` ^LL,8H4&>@(@ 8@>HD@:b 2" F@@H&,HFH&4,< BD@42&@*FH&". %

F:JR", B@:JR,>4b @HD4P"H,:\>ZN D,2J:\H"H@& 8@<B,H,>H>Z6 @D("> @$,FB,R4&",H

BD4>bH4, &F,N >,@$N@*4<ZN <,D *:b F8@D,6T,(@ &@FFH">@&:,>4b F@@H&,HFH&4b

BD@42&@*FH&".

11.5 A,D,*>4, BD@H4&@HJ<">>Z, L"DZ F b&>Z<4 >,4FBD"&>@FHb<4 >, JR4HZ&"`HFb".

AD4:@0,>4, 1, BJ>8H 2, F:,*J,H R4H"H\:

" A,D,*>bb BD@H4&@HJ<">>"b L"D", & 8@H@D@6 4FB@:\2J,HFb :"<B" >"8":4&">4b 8"H,(@D44

H1, H2, H3, H4, H7, HB3, HB4, H27W/1 4:4 H27W/2 2/. . . . . . . . . . . . .
.".

AD4:@0,>4, 4, BJ>8H 2.2.1 , JD"&>,>4, F:,*J,H R4H"H\:

Λr 1 = r 3 - r 60

AD4:@0,>4, 4, BJ>8H 2.2.2 , JD"&>,>4, F:,*J,H R4H"H\:

AD4:@0,>4, 4, BJ>8H 3, 4F8:`R4H\.
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AD4:@0,>4, 5, BJ>8HZ 1.1 4 1.2, 42<,>4H\ F:,*J`V4< @$D"2@<:

"1.1 ?$D"2PZ, BD,*FH"&:,>>Z, & F@@H&,HFH&44 F BJ>8H@< 2.2.4 >"FH@bV4N AD"&4:,
*@:0>Z J*@&:,H&@DbH\ FB,P4L48"P4b<, J8"2">>Z< & BJ>8H"N 2.1-2.5 >40,.

1.2 )&" @$D"2P" L"D & F$@D,, BD,*FH"&:,>>ZN & F@@H&,HFH&44 F BJ>8H@< 2.2.3
>"FH@bV4N AD"&4:, F D"FF,4&"H,:b<4 42 B:"FH4R,F84N <"H,D4":@& *@:0>Z

J*@&:,H&@DbH\ FB,P4L48"P4b< & @H>@T,>44 <"H,D4":@& *:b D"FF,4&"H,:,6,
J8"2">>Z< & BJ>8H, 2.6 >40,".

AD4:@0,>4, 5, BJ>8H 2.1.2.1 , 42<,>4H\ F:,*J`V4< @$D"2@<:

"2.1.2.1 EB@F@$ 42<,D,>4b

K@H@<,HD4R,F84, 42<,D,>4b BD@42&@*bHFb >" @$D"2P"N *@ 4 B@F:, 4FBZH">4b.

%ZT,J8"2">>Z, 42<,D,>4b BD@42&@*bHFb F 4FB@:\2@&">4,< FH">*"DH>@6 L"DZ &

F:,*J`V4N H@R8"N:

HV 4 "E max" & 2@>, D".

AD4:@0,>4, 5, BJ>8H 2.4.2 , &<,FH@ FFZ:84 >" BJ>8H "2.2.4" R4H"H\ "2.2.4.1.1".

AJ>8H 2.6.1.2 , 42<,>4H\ F:,*J`V4< @$D"2@<:

"2.6.1.2 A@F:, 4FBZH">4b D,2J:\H"HZ L@H@<,HD4R,F84N 42<,D,>46, BD@42&,*,>>ZN >" L"D,

& F@@H&,HFH&44 F >"FH@bV4<4 AD"&4:"<4, >, *@:0>Z BD,&ZT"H\ $@:,, R,< >"

30% <"8F4<":\>Z, 2>"R,>4b, BD,*JF<@HD,>>Z, & 2@>"N A 4 B".

AD4:@0,>4, 5 - )@$"&:,>4, 1

="2&">4, H"$:4PZ A 42<,>4H\ F:,*J`V4< @$D"2@<:

"A. 3FBZH">4b B:"FH4R,F84N <"H,D4":@& ( D"FF,4&"H,:,6 4:4 @$D"2P@& <"H,D4":",
BD,*FH"&:,>>ZN & F@@H&,HFH&44 F BJ>8H@< 2.2.4 >"FH@bV4N AD"&4:)".

G"$:4P" A, B,D&"b 8@:@>8", &<,FH@ 4FBZH">4b "1.2" F:,*J,H R4H"H\ "1.1.2".

="2&">4, H"$:4PZ B 42<,>4H\ F:,*J`V4< @$D"2@<:

"B. 3FBZH">4b L"D & F$@D, ( BD,*FH"&:,>>ZN & F@@H&,HFH&44 F BJ>8H@< 2.2.3 >"FH@bV4N

AD"&4:)".

AD4:@0,>4, 5, *@$"&:,>4, 3, BJ>8H 1.2 ( 8 H,8FHJ >" DJFF8@< b2Z8, >, @H>@F4HFb).
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)@$"&4H\ >@&Z, BD4:@0,>4b 6 4 7 F:,*J`V,(@ F@*,D0">4b:

" AD4:@0,>4, 6

;3=3;!9[=Y+ AC+)A3E!=3a % ?G=?S+=33 AC?O+)IC

7?=GC?9a 1! E??G%+GEG%3+; AC?31%?)EG%!

1. ?#U3+ A?9?/+=3a

1.1 GD,$@&">4b & @H>@T,>44 F@@H&,HFH&4b FR4H"`HFb &ZB@:>,>>Z<4 F H@R84 2D,>4b

<,N">484 4 (,@<,HD44, ,F:4 D"2:4R4b >, BD,&ZT"`H >,42$,0>ZN

BD@42&@*FH&,>>ZN @H8:@>,>46 & D"<8"N BD,*B4F">46 >"FH@bV4N AD"&4:.

1.2 % @H>@T,>44 L@H@<,HD4R,F84N N"D"8H,D4FH48 F@@H&,HFH&4, F,D46>ZN B,D,*>4N

BD@H4&@HJ<">>ZN L"D FR4H",HFb *@8"2">>Z<, ,F:4 BD4 L@H@<,HD4R,F8@<

4FBZH">44 :`$@6 BD@42&@:\>@ &Z$D">>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ,
@F>"V,>>@6 FH">*"DH>@6 :"<B@6 >"8":4&">4b, >4 @*>@ 42 42<,D,>>ZN 2>"R,>46

>, @H:4R",HFb & >,$:"(@BD4bH>J` FH@D@>J $@:,, R,< >" 20% @H H,N 2>"R,>46,
8@H@DZ, BD,*B4F">Z & >"FH@bV4N AD"&4:"N ( H@R84 B 50 4 :,&Z6 4 BD"&Z6

>40>4, J(:Z 2@>Z D);

+F:4 D,2J:\H"HZ @B4F">>ZN &ZT, 4FBZH">46 >, F@@H&,HFH&J`H BD,*Xb&:b,<Z<

HD,$@&">4b<, H@ B,D,*>bb BD@H4&@HJ<">>"b L"D" B@*&,D(",HFb B@&H@D>Z<

4FBZH">4b< F 4FB@:\2@&">4,< *DJ(@6 FH">*"DH>@6 :"<BZ >"8":4&">4b.

1.3 ):b BD@&,D84 &,DH48":\>@(@ @H8:@>,>4b F&,H@H,>,&@6 (D">4PZ B@* &@2*,6FH&4,<

H,B:" BD4<,>b,HFb F:,*J`V"b BD@P,*JD":

@*>" 42 @H@$D">>ZN B,D,*>4N BD@H4&@HJ<">>ZN L"D 4FBZHZ&",HFb & F@@H&,HFH&44

F BD@P,*JD@6, @B4F">>@6 & BJ>8H, 2.1 BD4:@0,>4b 4, B@F:, HD,ND"2@&@(@

B@F:,*@&"H,:\>@(@ BD@N@0*,>4b P48:", @B4F">>@(@ & BJ>8H, 2.2.2
BD4:@0,>4b 4.

A,D,*>bb BD@H4&@HJ<">>"b L"D" FR4H",HFb BD4,<:,<@6, ,F:4 r >, BD,&ZT",H

3,0 <D"*.

+F:4 ^H" &,:4R4>" $@:\T, 3,0 <D"*, >@ >, BD,&ZT",H 4,0 <D"*, H@

4FBZH">4` B@*&,D(",HFb &H@D"b B,D,*>bb BD@H4&@HJ<">>"b L"D", BD4R,< FD,*>,,

2>"R,>4, "$F@:`H>ZN &,:4R4>, 42<,D,>>ZN >" @$,4N @$D"2P"N, >, *@:0>@

BD,&ZT"H\ 3,0 <D"*.
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1.4 7@@D*4>"HZ P&,H>@FH4 *@:0>Z $ZH\ J*@&:,H&@D4H,:\>Z<4, 8@(*" B,D,*>bb

BD@H4&@HJ<">>"b L"D" @F>"V,>" :"<B@6 >"8":4&">4b F P&,H@&@6 H,<B,D"HJD@6,
F@@H&,HFH&J`V,6 >@D<, !.

% H@< F:JR",, ,F:4 B,D,*>bb BD@H4&@HJ<">>"b L"D" F T4D@84< F&,H@&Z< BJR8@<

0,:H@(@ F,:,8H4&>@(@ P&,H" @F>"V,>" $,FP&,H>@6 :"<B@6 >"8":4&">4b,
L@H@<,HD4R,F84, N"D"8H,D4FH484 ^H@6 :"<BZ *@:0>Z F@@H&,HFH&@&"H\ 2>"R,>4b<,
J8"2">>Z< & >"FH@bV4N AD"&4:"N, J<>@0,>>Z< >" 0,84.

2. ;3=3;!9[=Y+ AC+)A3E!=3a % ?G=?S+=33 AC?%+C73

E??G%+GEG%3a, AC?%?)3;?5 1!%?)?;- 31'?G?%3G+9+;

%:"*,:,P 2>"8" @L4P4":\>@(@ JH&,D0*,>4b BD@&@*4H R,D,2 F@@H&,HFH&J`V4,

BD@<,0JH84 &D,<,>4 B@ 8D"6>,6 <,D, F:,*J`V4, 4FBZH">4b B,D,*>4N

BD@H4&@HJ<">>ZN L"D 8"0*@(@ H4B". 3FBZH">4b BD@&@*bHFb & F@@H&,HFH&44 F

B@:@0,>4b<4 >"FH@bV4N AD"&4:.

+F:4 & N@*, @BD,*,:,>>@(@ H4B" 4FBZH">4b &Zb&:b,HFb >,F@@H&,HFH&4,

8"84N- :4$@ @H@$D">>ZN @$D"2P@&, H@ @H$4D"`HFb 4 4FBZHZ&"`HFb >@&Z,

@$D"2PZ. 1"&@*- 42(@H@&4H,:\ BD4>4<",H <,DZ *:b @$,FB,R,>4b F@@H&,HFH&4b

*">>@(@ BD@42&@*FH&".

2.1 M"D"8H,D 4FBZH">46

3FBZH">4b >" F@@H&,HFH&4,, BD,*JF<"HD4&",<Z, & >"FH@bV4N AD"&4:"N, 8"F"`HFb

L@H@<,HD4R,F84N N"D"8H,D4FH48 4 BD@&,D84 &,DH48":\>@(@ @H8:@>,>4b

F&,H@H,>,&@6 (D">4PZ B@* &@2*,6FH&4,< H,B:".

2.2 ;,H@*Z, 4FB@:\2J,<Z, BD4 BD@&,*,>44 4FBZH">46

2.2.1 3FBZH">4b, 8"8 BD"&4:@, BD@&@*bHFb & F@@H&,HFH&44 F <,H@*"<4, 42:@0,>>Z<4

& >"FH@bV4N AD"&4:"N.

2.2.2 AD4 :`$@< 4FBZH">44 >" F@@H&,HFH&4, BD@42&@*FH&", BD@&@*4<@<

2"&@*@<- 42(@H@&4H,:,<, F F@(:"F4b 8@<B,H,>H>@(@ @D(">", @H&,HFH&,>>@(@ 2"

BD@&,*,>4, 4FBZH">46 >" @L4P4":\>@, JH&,D0*,>4,, <@(JH BD4<,>bH\Fb *DJ(4,

D"&>@P,>>Z, <,H@*Z. 1"&@*- 42(@H@&4H,:\ @H&,R",H 2" @$,FB,R,>4, H@(@, RH@$Z

BD4<,>b,<Z, <,H@*Z $Z:4 D"&>@P,>>Z <,H@*"<, BD,*JF<@HD,>>Z< & >"FH@bV4N

AD"&4:"N.

2.2.3 AD4<,>,>4, BJ>8H@& 2.2.1 4 2.2.2 BD,*B@:"(",H >,@$N@*4<@FH\ D,(J:bD>@6

8":4$D@&84 4FBZH"H,:\>@6 "BB"D"HJDZ 4 F@B@FH"&:,>4b D,(4FHD4DJ,<ZN F ,,

B@<@V\` *">>ZN F 42<,D,>4b<4, BD@42&,*,>>Z<4 8@<B,H,>H>Z< @D(">@<.
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2.2.4 %@ &F,N F:JR"bN ^H":@>>Z<4 b&:b`HFb H, <,H@*Z, 8@H@DZ, @B4F">Z & >"FH@bV4N

AD"&4:"N, @F@$,>>@ BD4 BD@&,*,>44 BD@&,D84 4 @H$@D, @$D"2P@&

"*<4>4FHD"H4&>Z< @D(">@<.

2.3 M"D"8H,D @H$@D" @$D"2P@&

?$D"2PZ B,D,*>4N BD@H4&@HJ<">>ZN L"D @H$4D"`HFb BD@42&@:\>@ 42 B"DH44

(@H@&ZN @*>@D@*>ZN L"D. A@* B"DH4,6 @*>@D@*>ZN L"D B@*D"2J<,&",HFb >"$@D

B,D,*>4N BD@H4&@HJ<">>ZN L"D @*>@(@ H4B", @BD,*,:,>>@(@ & F@@H&,HFH&44 F

BD@42&@*FH&,>>Z<4 <,H@*"<4, 4FB@:\2J,<Z<4 2"&@*@<- 42(@H@&4H,:,<.

% P,:@< @P,>8" BD@&@*4HFb >" F,D46>@6 BD@*J8P44 @H*,:\>ZN 2"&@*@&. %<,FH,

F H,< 2"&@*- 42(@H@&4H,:\ <@0,H F@$D"H\ *">>Z, @ BD@42&@*FH&, L"DZ @*>@(@ 4

H@(@ 0, H4B" >" >,F8@:\84N 2"&@*"N BD4 JF:@&44, RH@ @>4 DJ8@&@*FH&J`HFb

@*4>"8@&Z<4 8D4H,D4b<4 8"R,FH&" 4 4FB@:\2J`H @*4>"8@&Z, <,H@*Z JBD"&:,>4b

8"R,FH&@<.

2.4 32<,Db,<Z, 4 D,(4FHD4DJ,<Z, L@H@<,HD4R,F84, N"D"8H,D4FH484

?H@$D">>"b B,D,*>bb BD@H4&@HJ<">>"b L"D" B@*&,D(",HFb L@H@<,HD4R,F84<

42<,D,>4b< & H@R8"N, BD,*JF<@HD,>>ZN & AD"&4:"N; ^H4 42<,D,>4b

@(D">4R4&"`HFb H@R8"<4 B 50, " H"80, :,&Z< 4 BD"&Z< >40>4<4 J(:"<4

2@>Z D ( F<. D4F. & BD4:@0,>44 3).

2.5 7D4H,D44 BD4,<:,<@FH4

1"&@*- 42(@H@&4H,:\ >,F,H @H&,HFH&,>>@FH\ 2" BD@&,*,>4, FH"H4FH4R,F8@(@ ">":42"

D,2J:\H"H@& 4FBZH">46 4 2" @BD,*,:,>4,, B@ F@(:"F@&">4` F 8@<B,H,>H>Z<

@D(">@<, 8D4H,D4,& BD4,<:,<@FH4 ,(@ BD@*J8P44 & P,:bN &ZB@:>,>4b

BD,*B4F">46 & @H>@T,>44 BD@&,D84 F@@H&,HFH&4b BD@*J8P44, BD,*JF<@HD,>>ZN &

BJ>8H, 11.1 >"FH@bV4N AD"&4:.

7D4H,D44 BD4,<:,<@FH4 b&:b`HFb H"8@&Z<4, RH@ BD4 JD@&>, J&,D,>>@FH4 95%
<4>4<":\>"b &,D@bH>@FH\ JFB,T>@(@ BD@N@0*,>4b &Z$@D@R>@6 BD@&,D84 &

F@@H&,HFH&44 F HD,$@&">4b<4 BD4:@0,>4b 7 ( B,D&Z6 @H$@D @$D"2P@&) *@:0>"

F@FH"&:bH\ 0,95%.
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AD4:@0,>4, 7

;3=3;!9[=Y+ AC+)A3E!=3a % ?G=?S+=33 %Y#?C?Q=YM AC?%+C?7,
AC?%?)3;YM 3=EA+7G?C?;

1. ?#U3+ A?9?/+=3a

1.1 GD,$@&">4b & @H>@T,>44 F@@H&,HFH&4b FR4H"`HFb &ZB@:>,>>Z<4 F H@R84 2D,>4b

<,N">4R,F84N 4 (,@<,HD4R,F84N N"D"8H,D4FH48, F@(:"F>@ BD,*B4F">4b< >"FH@bV4N

AD"&4: ( BD4 >":4R44 H"8@&ZN), ,F:4 D"2:4R4b >, BD,&ZT"`H >,42$,0>ZN

BD@42&@*FH&,>>ZN @H8:@>,>46.

1.2 % @H>@T,>44 L@H@<,HD4R,F84N N"D"8H,D4FH48 F@@H&,HFH&4, F,D46>ZN B,D,*>4N

BD@H4&@HJ<">>ZN L"D FR4H",HFb *@8"2">>Z<, ,F:4 BD4 L@H@<,HD4R,F8@<

4FBZH">44 :`$@6 BD@42&@:\>@ &Z$D">>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ,
@F>"V,>>@6 FH">*"DH>@6 :"<B@6 >"8":4&">4b, >4 @*>@ 42 42<,D,>>ZN 2>"R,>46

>, @H:4R",HFb & >,$:"(@BD4bH>J` FH@D@>J $@:,, R,< >" 20% @H H,N 2>"R,>46,
8@H@DZ, BD,*B4F">Z & >"FH@bV4N AD"&4:"N ( H@R84 B 50, " H"80, :,&Z6 4

BD"&Z6 >40>4, J(:Z 2@>Z D).

1.2.1 +F:4 D,2J:\H"HZ @B4F">>ZN &ZT, 4FBZH">46 >, F@@H&,HFH&J`H BD,*Xb&:b,<Z<

HD,$@&">4b<, B,D,*>bb BD@H4&@HJ<">>"b L"D" B@*&,D(",HFb B@&H@D>Z<

4FBZH">4b< F 4FB@:\2@&">4,< *DJ(@6 FH">*"DH>@6 :"<BZ >"8":4&">4b.

1.2.2 A,D,*>4, BD@H4&@HJ<">>Z, L"DZ F b&>Z<4 >,4FBD"&>@FHb<4 >, JR4HZ&"`HFb.

1.3 7@@D*4>"HZ P&,H>@FH4 *@:0>Z $ZH\ J*@&:,H&@D4H,:\>Z<4, 8@(*" B,D,*>bb

BD@H4&@HJ<">>"b L"D" @F>"V,>" :"<B@6 >"8":4&">4b F P&,H@&@6 H,<B,D"HJD@6,
F@@H&,HFH&J`V,6 >@D<, !.

% H@< F:JR",, ,F:4 B,D,*>bb BD@H4&@HJ<">>"b L"D" F T4D@84< F&,H@&Z< BJR8@<

0,:H@(@ F,:,8H4&>@(@ P&,H" @F>"V,>" $,FP&,H>@6 :"<B@6 >"8":4&">4b,
L@H@<,HD4R,F84, N"D"8H,D4FH484 ^H@6 :"<BZ J<>@0"`HFb >" 0,84.

2. A+C%Y5 ?G#?C ?#C!1O?%

% N@*, B,D&@(@ @H$@D" @$D"2P@& BD@42&@:\>@ &Z$4D"`HFb R,HZD, B,D,*>4,

BD@H4&@HJ<">>Z, L"DZ. A,D&Z, *&" @$D"2P" @$@2>"R"`HFb $J8&@6 !, " &H@DZ,

*&" @$D"2P" - $J8&@6 %.
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2.1 E@@H&,HFH&4, FR4H",HFb *@8"2">>Z<

2.1.1 A@F:, BD@&,*,>4b BD@P,*JDZ @H$@D" @$D"2P@&, J8"2">>@6 >" D4F. 1 >"FH@bV,(@

BD4:@0,>4b, F@@H&,HFH&4, BD@42&@*FH&" F,D46>ZN L"D FR4H",HFb *@8"2">>Z<,
,F:4 @H8:@>,>4b 42<,D,>>ZN 2>"R,>46 *:b L"D & >,$:"(@BD4bH>J` FH@D@>J

F@FH"&:b`H:

2.1.1.1 @$D"2PZ A

A1: *:b @*>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ 0%
*:b *DJ(@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ >, $@:,, 20%

A2: *:b @$,4N B,D,*>4N BD@H4&@HJ<">>ZN L"D $@:,, 0%
>@ >, $@:,, 20%
B,D,6H4 8 @$D"2P"< B

2.1.1.2 @$D"2PZ B

B1: *:b @$,4N B,D,*>4N BD@H4&@HJ<">>ZN L"D 0%

2.2 E@@H&,HFH&4, >, FR4H",HFb *@8"2">>Z<

2.2.1 A@F:, BD@&,*,>4b BD@P,*JDZ @H$@D" @$D"2P@&, J8"2">>@6 >" D4F. 1 >"FH@bV,(@

BD4:@0,>4b, F@@H&,HFH&4, BD@42&@*FH&" F,D46>ZN B,D,*>4N BD@H4&@HJ<">>ZN L"D

>, FR4H",HFb *@8"2">>Z< 4 2"&@*J- 42(@H@&4H,:` BD,*:"(",HFb @$,FB,R4H\

F@@H&,HFH&4, BD@42&@*FH&" BD,*Xb&:b,<Z< HD,$@&">4b<, ,F:4 @H8:@>,>4b

42<,D,>>ZN 2>"R,>46 *:b B,D,*>4N BD@H4&@HJ<">>ZN L"D F@FH"&:b`H:

2.2.1.1 @$D"2PZ A

A3: *:b @*>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ >, $@:,, 20%
*:b *DJ(@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ $@:,, 20%
>@ >, $@:,, 30%

2.2.1.2 @$D"2PZ B

B2: & F:JR", A2
*:b @*>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ $@:,, 0%
>@ >, $@:,, 20%
*:b *DJ(@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ >, $@:,, 20%

B3: & F:JR", A2
*:b @*>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ 0%
*:b *DJ(@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ $@:,, 20%
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>@ >, $@:,, 30%

2.3 ?H<,>" @L4P4":\>@(@ JH&,D0*,>4b

E@@H&,HFH&4, >, FR4H",HFb *@8"2">>Z< 4 BD4<,>b`HFb B@:@0,>4b BJ>8H" 12 &

H@< F:JR",, ,F:4 B@F:, BD@&,*,>4b BD@P,*JDZ @H$@D" @$D"2P@&, J8"2">>@6 >"

D4F. 1 >"FH@bV,(@ BD4:@0,>4b, @H8:@>,>4b 42<,D,>>ZN 2>"R,>46 *:b B,D,*>4N

BD@H4&@HJ<">>ZN L"D F@FH"&:b`H:

2.3.1 @$D"2PZ A

A4: *:b @*>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ >, $@:,, 20%
*:b *DJ(@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ $@:,, 30%

A5: *:b @$,4N L"D $@:,, 20%

2.3.2 @$D"2PZ B

B4: & F:JR", A2
*:b @*>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ $@:,, 0%
>@ >, $@:,, 20%
*:b *DJ(@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ $@:,, 20%

B5: & F:JR", A2
*:b @$,4N B,D,*>4N BD@H4&@HJ<">>ZN L"D $@:,, 20%

B6: & F:JR", A2
*:b @*>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ 0%
*:b *DJ(@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ $@:,, 30%

3. A?%G?C=Y5 ?G#?C ?#C!1O?%

% F:JR"bN A3, B2 4 B3 & H,R,>4, *&JN <,FbP,& B@F:, J&,*@<:,>4b >,@$N@*4<@

BD@&,FH4 B@&H@D>Z6 @H$@D @$D"2P@&: 42 B"DH44 BD@*J8P44, 42(@H@&:,>>@6 B@F:,

BD4&,*,>4b BD@42&@*FH&" & F@@H&,HFH&4, F BD,*Xb&:b,<Z<4 HD,$@&">4b<4,
@H$4D",HFb HD,H\b (DJBB" 42 *&JN @$D"2P@& C B,D,*>4N BD@H4&@HJ<">>ZN L"D 4

R,H&,DH"b (DJBB" 42 *&JN @$D"2P@& D B,D,*>4N BD@H4&@HJ<">>ZN L"D.

3.1 E@@H&,HFH&4, FR4H",HFb *@8"2">>Z<

3.1.1 A@F:, BD@&,*,>4b BD@P,*JDZ @H$@D" @$D"2P@&, J8"2">>@6 >" D4F. 1 >"FH@bV,(@

BD4:@0,>4b, F@@H&,HFH&4, BD@42&@*FH&" F,D46>ZN B,D,*>4N BD@H4&@HJ<">>ZN L"D
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FR4H",HFb *@8"2">>Z<, ,F:4 @H8:@>,>4b 42<,D,>>ZN 2>"R,>46 *:b B,D,*>4N

BD@H4&@HJ<">>ZN L"D F@FH"&:b`H:

3.1.1.1 @$D"2PZ C:

C1: *:b @*>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ 0%
*:b *DJ(@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ >, $@:,, 20%

C2: *:b @$,4N B,D,*>4N BD@H4&@HJ<">>ZN L"D $@:,, 0%
>@ >, $@:,, 20%
B,D,6H4 8 @$D"2PJ D

3.1.1.2 @$D"2PZ D

D1: & F:JR", E2
*:b @$,4N B,D,*>4N BD@H4&@HJ<">>ZN L"D 0%

3.2 E@@H&,HFH&4, >, FR4H",HFb *@8"2">>Z<

3.2.1 A@F:, BD@&,*,>4b BD@P,*JDZ @H$@D" @$D"2P@&, J8"2">>@6 >" D4F. 1 >"FH@bV,(@

BD4:@0,>4b, F@@H&,HFH&4, BD@42&@*FH&" F,D46>ZN B,D,*>4N BD@H4&@HJ<">>ZN L"D

>, FR4H",HFb *@8"2">>Z< 4 2"&@*J- 42(@H@&4H,:` BD,*:"(",HFb @$,FB,R4H\

F@@H&,HFH&4, BD@42&@*FH&" BD,*Xb&:b,<Z< HD,$@&">4b<, ,F:4 @H8:@>,>4b

42<,D,>>ZN 2>"R,>46 *:b B,D,*>4N BD@H4&@HJ<">>ZN L"D F@FH"&:b`H:

@$D"2PZ D

D2: & F:JR", C2
*:b @*>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ $@:,, 0%
>@ >, $@:,, 20%
*:b *DJ(@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ >, $@:,, 20%

3.3 ?H<,>" @L4P4":\>@(@ JH&,D0*,>4b

E@@H&,HFH&4, >, FR4H",HFb *@8"2">>Z< 4 BD4<,>b`HFb B@:@0,>4b BJ>8H" 14 &

H@< F:JR",, ,F:4 B@F:, BD@&,*,>4b BD@P,*JDZ @H$@D" @$D"2P@&, J8"2">>@6 >"

D4F. 12 >"FH@bV,(@ BD4:@0,>4b, @H8:@>,>4b 42<,D,>>ZN 2>"R,>46 *:b B,D,*>4N

BD@H4&@HJ<">>ZN L"D F@FH"&:b`H:

3.3.1 @$D"2PZ C

C3: *:b @*>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ >, $@:,, 20%
*:b *DJ(@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ $@:,, 20%
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C4: *:b @$,4N B,D,*>4N BD@H4&@HJ<">>ZN L"D $@:,, 20%

3.3.2 @$D"2PZ D

D3: & F:JR", C2
*:b @*>@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ 0% 4:4 $@:,, 0%
*:b *DJ(@6 B,D,*>,6 BD@H4&@HJ<">>@6 L"DZ $@:,, 20%

4. %+CG37!9[=?+ ?G79?=+=3+ E%+G?G+=+%?5 'C!=3OY

):b BD@&,D84 &,DH48":\>@(@ @H8:@>,>4b F&,H@H,>,&@6 (D">4PZ B@* &@2*,6FH&4,<

H,B:" BD4<,>b,HFb F:,*J`V"b BD@P,*JD":

A@F:, BD@&,*,>4b BD@P,*JDZ @H$@D" @$D"2P@&, J8"2">>@6 >" D4F. 1 >"FH@bV,(@

BD4:@0,>4b, @*>" 42 B,D,*>4N BD@H4&@HJ<">>ZN L"D @$D"2P" A 4FBZHZ&",HFb &

F@@H&,HFH&44 F BD@P,*JD@6, @B4F">>@6 & BJ>8H, 2.1 BD4:@0,>4b 4, B@F:,

HD,ND"2@&@(@ B@F:,*@&"H,:\>@(@ BD@N@0*,>4b P48:", @B4F">>@(@ & BJ>8H, 2.2.2
BD4:@0,>4b 4.

A,D,*>bb BD@H4&@HJ<">>"b L"D" FR4H",HFb BD4,<:,<@6, ,F:4 r >, BD,&ZT",H

3,0 <D"*.

+F:4 ^H" &,:4R4>" $@:\T, 3,0 <D"*, >@ >, BD,&ZT",H 4,0 <D"*, 4FBZH">4`

B@*&,D(",HFb &H@D"b B,D,*>bb BD@H4&@HJ<">>"b L"D" @$D"2P" A, BD4R,< FD,*>,,

2>"R,>4, "$F@:`H>ZN &,:4R4>, 42<,D,>>ZN >" @$,4N @$D"2P"N, >, *@:0>@

BD,&ZT"H\ 3,0 <D"*.

?*>"8@ ,F:4 ^H" &,:4R4>" 3,0 <D"* >, &Z*,D04&",HFb *:b @$D"2P@& A, H@ @$,

B,D,*>4, BD@H4&@HJ<">>Z, L"DZ @$D"2P" B B@*&,D("`HFb @*4>"8@&@6 BD@P,*JD, 4

2>"R,>4, r *:b 8"0*@6 42 >4N >, *@:0>@ BD,&ZT"H\ 3,0 <D"*.



E/ECE/324
E/ECE/TRANS/505 Rev.1/Add.18/Rev.3/Amend.1

page 14


