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1. C"$@R"b (DJBB" B@:>@(@ F@FH"&" B@ @P,>8, @FJV,FH&:,>4b D,8@<,>*"P46 &H@D@6 7@>L,D,>P44

?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FF:,*@&">4` 4 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" &

<4D>ZN P,:bN (_=3EA+5E-82)& *@8:"*, @ D"$@H, F&@,6 &@F\<@6 F,FF44 D,8@<,>*@&":" BD@*@:04H\
4FF:,*@&">4b & @$:"FH4 8@F<4R,F8@6 >"J84, H,N>484 4 ,, BD4<,>,>4b (A/AC.105/571,BD4:@0,>4, II,
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BJ>8H 17). C"$@R"b (DJBB" B@:>@(@ F@FH"&" @BD,*,:4:" Db* &@2<@0>ZN H,< *:b H"84N 4FF:,*@&">46,
& H@< R4F:, H,<J LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84 & D"2&4&"`V4NFb FHD">"N.

2. )@8:"* C"$@R,6 (DJBBZ B@:>@(@ F@FH"&" $Z: JH&,D0*,> ="JR>@-H,N>4R,F84< B@*8@<4H,H@< >"
,(@ HD4*P"H\ B,D&@6 F,FF44 (A/AC.105/571,BJ>8H 22), " F@*,D0"V4,Fb & >,< D,8@<,>*"P44 $Z:4

@*@$D,>Z 7@<4H,H@< B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN >" ,(@ HD4*P"H\

F,*\<@6 F,FF441 4 ',>,D":\>@6 !FF"<$:,,6 & ,, D,2@:`P44 49/34@H 9 *,8"$Db 1994(@*".

3. % >"FH@bV,6 2"B4F8, E,8D,H"D4"H" BD,*FH"&:b,HFb D,2`<, 4FF:,*@&">4b & @$:"FH4

LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84 & D"2&4&"`V4NFb FHD">"N, B@*(@H"&:4&",<@, IBD"&:,>4,< B@
&@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&" & F@@H&,HFH&44 F D,8@<,>*"P4,6 C"$@R,6 (DJBBZ B@:>@(@ F@FH"&".
A@:>@FH\` 4FF:,*@&">4,, &8:`R"b @P,>8J F,D44 BD@&,*,>>ZN ?D(">42"P4,6 ?$X,*4>,>>ZN

="P46/+&D@B,6F84< 8@F<4R,F84< "(,>HFH&@< (+7!) BD"8H48J<@& B@ LJ>*"<,>H":\>@6 8@F<4R,F8@6
>"J8,, $J*,H @BJ$:48@&">@ & F"<@, $:40"6T,, &D,<b2.

C+1_;+C+1_;+ 3EE9+)?%!=3a3EE9+)?%!=3a

!!. 3FH@D4b3FH@D4b &@BD@F"&@BD@F"

4. 7@<4H,H B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN $Z: JRD,0*,> >"

@F>@&">44 D,2@:`P44 1472 (XIV) ! ',>,D":\>@6 !FF"<$:,4 @H 12 *,8"$Db 1959(@*". IBD"&:,>4, B@
&@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&" @$b2">@ BD@&@*4H\ & 042>\ D,T,>4b 7@<4H,H" 4 ,(@

&FB@<@("H,:\>ZN @D(">@&, 8"F"`V4NFb F@*,6FH&4b <,0*J>"D@*>@<J F@HDJ*>4R,FH&J & @$:"FH4

4FB@:\2@&">4b 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN. 7 R4F:J @F>@&>ZN 2"*"R 7@<4H,H"

@H>@F4HFb D"2D"$@H8" <,0*J>"D@*>ZN *@(@&@D@&, 8@>&,>P46 4 BD"&@&ZN BD4>P4B@&, D,(J:4DJ`V4N
*,bH,:\>@FH\ (@FJ*"DFH&-R:,>@& & 4FB@:\2@&">44 4 4FF:,*@&">44 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN
P,:bN, " H"80, BD,*@FH"&:,>4, H,N>4R,F8@6 B@<@V4 4 4>L@D<"P44 B@ 8@F<4R,F8@6 H,N>48, 4 ,,
BD4<,>,>4` 2"4>H,D,F@&">>Z< (@FJ*"DFH&"<-R:,>"<.

5. =" @F>@&">44 D,T,>4b 7@<4H,H" @ F@*,6FH&44 <,0*J>"D@*>@<J F@HDJ*>4R,FH&J & @$:"FH4

8@F<4R,F8@6 >"J84 4 H,N>484 $Z:" JRD,0*,>" AD@(D"<<" ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@

BD4<,>,>4` 8@F<4R,F8@6 H,N>484, 8@H@D"b BD42&">", & R"FH>@FH4, @$,FB,R4&"H\ JR,>ZN 42

D"2&4&"`V4NFb FHD"> JR,$>Z<4 BD@(D"<<"<4 B@ *4FH">P4@>>@<J 2@>*4D@&">4`, FBJH>48@&@6
<,H,@D@:@(44, FBJH>48@&Z< FD,*FH&"< F&b24 4 LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8,. % F&b24 F D@FH@<
R4F:" D"2&4&"`V4NFb FHD">, "8H4&>@ JR"FH&J`V4N & 8@F<4R,F84N 4FF:,*@&">4bN, ?D(">42"P4b
?$X,*4>,>>ZN ="P46 R,D,2 F&@4 AD@(D"<<J 4 7@<4H,H FH":" & B@F:,*>4, (@*Z $@:\T, &>4<">4b

J*,:bH\ <,D"< F@*,6FH&4b @$D"2@&">4` 4 4FF:,*@&">4b< & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 4,
& R"FH>@FH4, 42JR,>4` B:">,H 4 "FHD@>@<44 (^H4 H,<Z @F&,V"`HFb & DJ8@&@*FH&,3, 42*">>@< & F&b24
F BD@&,*,>4,< & 1992(@*J ;,0*J>"D@*>@(@ (@*" 8@F<@F"), F@FH"&:b`V4<4 @F>@&Z 2>">46, 8@H@DZ,
FB,P4":4FHZ & @$:"FH4 <,0*J>"D@*>@6 8@F<@>"&H484 4<,>J`H LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8@6.

6. A@RH4 100 (@FJ*"DFH& - R:,>@& ?D(">42"P44 ?$X,*4>,>>ZN ="P46 4<,`H F&@4 @D(">42"P44,
@$X,*4>b`V4, "FHD@>@<@&-BD@L,FF4@>":@& 4:4 :`$4H,:,6. ?*>"8@ 42 >4N :4T\ @8@:@ 60 (@FJ*"DFH&
BD@&@*bH *@FH"H@R>@ F,D\,2>Z, "FHD@>@<4R,F84, >"$:`*,>4b, B@2&@:b`V4, 4< BD4F@,*4>4H\Fb 8
;,0*J>"D@*>@<J "FHD@>@<4R,F8@<J F@`2J (;!E). AD4$:424H,:\>@ 20 (@FJ*"DFH&, & 8@H@DZN
BD@04&"`H 15 BD@P,>H@& >"F,:,>4b 2,<>@(@ T"D", D"FB@:"("`H B@:>Z< >"$@D@< H,N>4R,F84N FD,*FH&
4 4>L@D<"P44 & @$:"FH4 "FHD@>@<44. ]H" P4LD" >, &8:`R",H $@:\T4>FH&@ FHD"> %@FH@R>@6 +&D@BZ,
#":H44 4 (@FJ*"DFH&, D">,, &N@*4&T4N & F@FH"& E@`2" E@&,HF84N E@P4":4FH4R,F84N C,FBJ$:48,
B@F8@:\8J 4N ^8@>@<4R,F84, HDJ*>@FH4 >, B@2&@:b`H 4< & B@:>@6 <,D, 4FB@:\2@&"H\ &,F\ F&@6

B@H,>P4":, >,F<@HDb >" H@, RH@ @>4 @$:"*"`H $@("HZ< @BZH@< 4 BD,8D"F>Z<4 FB,P4":4FH"<4 &
@$:"FH4 "FHD@>@<44.
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%%. AD"8H48J<ZAD"8H48J<Z ?D(">42"P44?D(">42"P44 ?$X,*4>,>>ZN?$X,*4>,>>ZN ="P46="P46/+&D@B,6F8@(@+&D@B,6F8@(@ 8@F<4R,F8@(@8@F<4R,F8@(@

"(,>HFH&""(,>HFH&" B@B@ LJ>*"<,>H":\>@6LJ>*"<,>H":\>@6 8@F<4R,F8@68@F<4R,F8@6 >"J8,>"J8,

7. % 1991(@*J ?D(">42"P4b ?$X,*4>,>>ZN ="P46 & F@HDJ*>4R,FH&, F +7! BD4FHJB4:" 8

@D(">42"P44 ,0,(@*>ZN BD"8H48J<@& B@ LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8, *:b D"2&4&"`V4NFb

FHD"> & D"<8"N AD@(D"<<Z B@ BD4<,>,>4` 8@F<4R,F8@6 H,N>484. AD,*JF<"HD4&":@F\ BD@&@*4H\

F,D4` H"84N BD"8H48J<@& & 8"0*@< 42 F:,*J`V4N 8DJB>,6T4N D,(4@>@& <4D": & !LD48,, !24"HF8@-
H4N@@8,">F8@< D,(4@>,, +&D@B,, 9"H4>F8@6 !<,D48, 4 7"D4$F8@< $"FF,6>, 4 1"B"*>@6 !244. G"8@,
*,:,>4, >" D,(4@>Z BD4>bH@ & F@@H&,HFH&44 F@ FHD"H,(4,6 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@

@P,>8, "8HJ":\>@FH4 8@F<4R,F8@6 *,bH,:\>@FH4 *:b <4D@&@6 ^8@>@<484 4 <4D@&@(@ F@P4":\>@(@

D"2&4H4b.

8. S,FH\ BD"8H48J<@& ?D(">42"P44 ?$X,*4>,>>ZN ="P46/+7! B@ LJ>*"<,>H":\>@6 8@F<4R,F8@6
>"J8, $Z:4 BD@&,*,>Z & F:,*J`V,< B@Db*8,: B,D&Z6 42 >4N $Z: BD@&,*,> & #">(":@D,, 3>*4b, &
1991(@*J (A/AC.105/489); &H@D@6 & E">-M@F, 4 #@(@H, & 1992(@*J (A/AC.105/530); HD,H46 & 9"(@F,,
=4(,D4b, & 1993(@*J (A/AC.105/560/Add.1); R,H&,DHZ6 & 7"4D, & 1994(@*J (A/AC.105/580); BbHZ6 &
7@:@<$@ & 1996(@*J (A/AC.105/640);4 T,FH@6 & #@>>,, ',D<">4b, & 1996(@*J (A/AC.105/657).% B,D&ZN
BbH4 BD"8H48J<"N BD4>b:4 JR"FH4, F&ZT, 300 FB,P4":4FH@& 42 50 FHD"> 4 15 >"P4@>":\>ZN 4
<,0*J>"D@*>ZN @D(">42"P46. % N@*, BD@&,*,>4bT,FH@(@ BD"8H48J<" $Z:" *">" @P,>8" *@FH4(>JH@<J
& BD,*T,FH&J`V,6 F,D44 BD"8H48J<@&.

9. % 1992 (@*J A:">,H"D>@, @$V,FH&@ (A9?) BD4F@,*4>4:@F\ 8 JF4:4b< B@ BD@&,*,>4`

BD"8H48J<@& ?D(">42"P44 ?$X,*4>,>>ZN ="P46/+7!, F H,< RH@$Z @$,FB,R4H\ :JRT46 @N&"H H,<Z
4FF:,*@&">4b B:">,H & BD@(D"<<, D"$@HZ BD"8H48J<@&. % B,D4@* F 1991 B@ 1996 (@* BD"8H48J<Z
H"80, B@<@(":4 @D(">42@&Z&"H\ !&FHD46F8@, 8@F<4R,F8@, "(,>HFH&@, ="P4@>":\>Z6 P,>HD

8@F<4R,F84N 4FF:,*@&">46 KD">P44, ',D<">F8@, 8@F<4R,F8@, "(,>HFH&@, aB@>F846 4>FH4HJH

8@F<@>"&H484 4 "FHD@>"&H484, ;,0*J>"D@*>Z6 P,>HD H,@D,H4R,F8@6 L42484 4 ="P4@>":\>@,

JBD"&:,>4, B@ "^D@>"&H48, 4 4FF:,*@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" E@,*4>,>>ZN SH"H@&

!<,D484.

10. ="JR>Z, H,<Z BD"8H48J<@& &Z$4D":4 & 2"&4F4<@FH4 @H 4>H,D,F@& <,FH>ZN @D(">42"H@D@& 4

4FF:,*@&"H,:\F8@6 *,bH,:\>@FH4, @FJV,FH&:b,<@6 & *">>ZN D,(4@>"N. AD4 &Z$@D, H,<

DJ8@&@*FH&@&":4F\ F:,*J`V4<4 FL,D"<4 *,bH,:\>@FH4: <,0*J>"D@*>@, F@HDJ*>4R,FH&@ & @$:"FH4

LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84; B@*(@H@&8" FB,P4":4FH@& & @$:"FH4 8@F<4R,F8@6 >"J84;
&2"4<@*,6FH&4, E@:>P" 4 1,<:4; B:">,H"D>"b >"J8"; 8@F<4R,F8"b "FHD@>@<4b 4 "FHD@L4248";
8@F<@:@(4b; 4 $"2" *">>ZN & @$:"FH4 "FHD@>@<44 4 *@FHJB 8 H"84< *">>Z< & *4":@(@&@< D,04<,.

11. AD"8H48J<Z BD@&@*4:4F\ BD"&4H,:\FH&"<4 BD4>4<"`V4N 4N FHD">. !8H4&>@, JR"FH4,

BD,*FH"&4H,:,6 BD"&4H,:\FH& & @D(">42"P44 4 B@*(@H@&8, >"JR>@6 R"FH4 BD"8H48J<@& @$,FB,R4:@

JFH">@&:,>4, H,F>ZN 8@>H"8H@& <,0*J BD"&4H,:\FH&"<4 4 <,FH>Z<4 >"JR>Z<4 8DJ("<4, RH@ &
8@>,R>@< 4H@(, FZ(D":@ &"0>J` D@:\ & *@FH40,>44 P,:,6 BD"8H48J<@&.

12. AD4 BD@&,*,>44 8"0*@(@ BD"8H48J<" 8:`R,&"b R"FH\ & BD@(D"<<, D"$@HZ @H&@*4:"F\

@$FJ0*,>4b< & D"$@R4N (DJBB"N, 8@H@DZ, BD,*@FH"&:b:4 &F,< JR"FH>48"< @$VJ` B:"HL@D<J *:b

&ZFHJB:,>4b F 8D4H4R,F84<4 2"<,R">4b<4 4 D,8@<,>*"P4b<4 & @H>@T,>44 D"2&4H4b "FHD@>@<44 4

8@F<4R,F8@6 >"J84 & 4N F@@H&,HFH&J`V4N D,(4@>"N. ]H4 2"<,R">4b 4 D,8@<,>*"P44 F@*,D0"HFb &
BJ$:48J,<ZN <"H,D4":"N BD"8H48J<@&4, 5, 6, 7, 8, 94 @HD"0,>Z & *@8:"*"N @ D"$@H, 8"0*@(@ BD"8H48J<".
E$@D>48 2"<,R">46 4 D,8@<,>*"P46 F:J04H J>48":\>Z< <,0*J>"D@*>Z< @BZH@< & @$:"FH4 D"2&4H4b

"FHD@>@<44 4 8@F<4R,F8@6 >"J84 & BbH4 8DJB>,6T4N D,(4@>"N (4 B@RH4 &@ &F,N D"2&4&"`V4NFb
FHD">"N) <4D".

13. AD4 B@*(@H@&8, BD@(D"<< D"$@HZ BD"8H48J<@& >" D,(4@>":\>@6 @F>@&, ?D(">42"P4b

?$X,*4>,>>ZN ="P46 BD4(:"T":" "FHD@>@<@& 4 FB,P4":4FH@& B@ 8@F<4R,F84< >"J8"<, F H,< RH@$Z
@>4 BD,*FH"&4:4 F&@4 4FF:,*@&">4b @ >Z>,T>,< F@FH@b>44 "FHD@>@<44 4 8@F<4R,F8@6 >"J84 &

D"2:4R>ZN D,(4@>"N. ]H4 4FF:,*@&">4b, " H"80, *DJ("b F@@H&,HFH&J`V"b 4>L@D<"P4b *"`H

&F,@$X,<:`V,, BD,*FH"&:,>4, @$ JD@&>, D"2&4H4b LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84 &
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D"2&4&"`V4NFb FHD">"N. AD@&@*4&T"bFb & D"<8"N BD"8H48J<@& D"$@H" FHD@4:"F\ >" @F>@&, ^H@6

4>L@D<"P44 4 FB@F@$FH&@&":" >":"04&">4` & D"2&4&"`V4NFb FHD">"N Db*" <,D@BD4bH46 >" @F>@&,

<,0*J>"D@*>@(@ F@HDJ*>4R,FH&".

EE. AD@,8HZAD@,8HZ ?D(">42"P44?D(">42"P44 ?$X,*4>,>>ZN?$X,*4>,>>ZN ="P46="P46/+&D@B,6F8@(@+&D@B,6F8@(@ 8@F<4R,F8@(@8@F<4R,F8@(@

"(,>HFH&""(,>HFH&", B@*(@H@&:,>>Z,B@*(@H@&:,>>Z, B@B@ D,2J:\H"H"<D,2J:\H"H"< D"$@HZD"$@HZ BD"8H48J<@&BD"8H48J<@&

B@B@ LJ>*"<,>H":\>@6LJ>*"<,>H":\>@6 8@F<4R,F8@68@F<4R,F8@6 >"J8,>"J8,

14. I&,:4R,>4, D"FN@*@& >" @FJV,FH&:,>4, 8DJB>ZN >"JR>ZN BD@,8H@& 4 42<,>,>4, JF:@&46 *:b

BD@&,*,>4b <,0*J>"D@*>ZN 4FF:,*@&">46 FB@F@$FH&@&":4 B@b&:,>4` & >"JR>ZN 8DJ("N FHD,<:,>4b

8@>P,>HD4D@&"H\ JF4:4b >" D"2D"$@H8, 8DJB>@<"FTH"$>ZN,L4>">F4DJ,<ZN >"<,0*J>"D@*>@6 @F>@&,
BD@(D"<<, FB@F@$>ZN 4FB@:\2@&"H\ 8:4<"H4R,F84, 4 (,@(D"L4R,F84, @F@$,>>@FH4 H@6 4:4 4>@6
FHD">Z, & R"FH>@FH4 D"2&4&"`V4NFb FHD">.

15. E *DJ(@6 FH@D@>Z, @F@$@ B@*R,D84&",HFb H"80, >,@$N@*4<@FH\ &8:`R,>4b & B@&,FH8J *>b
<,0*J>"D@*>@(@ F@HDJ*>4R,FH&" &@BD@F" F@2*">4b F,H4 *,6FH&J`V4N <":ZN >"JR>@-H,N>4R,F84N
@$X,8-H@&, & R"FH>@FH4, & @$:"FH4 4FF:,*@&">46 (,@<"(>,H42<", 42<,D,>46 B@H@8@& ^:,8HD4R,F84
2"Db0,>>ZN R"FH4P, F@:>,R>@6 L@H@<,HD44, "FHD@<,HD44, F@FH"&:,>4b 8"DH '":"8H484 4 @BH4R,F8@6
"FHD@>@<44. E@@H&,HFH&J`V"b 8@>P,BP4b BD,*JF<"HD4&",H 4FB@:\2@&">4, <,0*J>"D@*>ZN BD@(D"<<
>"$:`*,>4b, @$X,*4>b,<ZN F B@<@V\` ^:,8HD@>>ZN FD,*FH& F&b24, B@ ">":@(44 F BD@,8H@<

@$X,*4>,>4b & ,*4>J` F,H\ &F,N H,:,F8@B@& B:">,HZ, &"0>@FH\ 8@H@D@(@ FH":" ,V, $@:,, @R,&4*>@6
B@F:, BD@&,*,>4b & B@F:,*>4, (@*Z F,D44 JFB,T>ZN >"$:`*,>46 F JR"FH4,< *,FbH8@& H,:,F8@B@&,
D"2$D@F">>ZN B@ &F,<J 2,<>@<J T"DJ. G"84, BD@(D"<<Z <@0>@ $Z:@ $Z D"FT4D4H\ 2" FR,H "8H4&>@(@
B@*8:`R,>4b 8 >4< D"2&4&"`V4NFb FHD"> BD4 @H>@F4H,:\>@ >,&ZF@84N 2"HD"H"N.

16. A@<4<@ @$V4N *:b &F,N JR"FH>48@& >,B@FD,*FH&,>>ZN &Z(@* @H D"$@HZ :`$@(@ <,0*J>"D@*>@(@

BD"8H48J<", H, 42 >4N, 8@H@DZ, BD@&@*4:4 ?D(">42"P4b ?$X,*4>,>>ZN ="P46/+7!, FB@F@$FH&@&":4
D"2D"$@H8, Db*" BD@,8H@& B@F:,*J`V4N <,D, @FJV,FH&:b,<ZN >" *@:(@FD@R>@6 @F>@&,.

1. !24"HF8@!24"HF8@-H4N@@8,">F846H4N@@8,">F846 D,(4@>D,(4@>: "FHD@>@<4R,F846"FHD@>@<4R,F846 H,:,F8@BH,:,F8@B && SD4SD4-9">8,9">8,

17. AD"&4H,:\FH&@ aB@>44 &ZFHJB4:@ F 4>4P4"H4&@6 @8"2"H\ B@**,D08J BD@,8HJ F@2*">4b

>"P4@>":\>ZN "FHD@>@<4R,F84N @$F,D&"H@D46 & !24"HF8@-H4N@@8,">F8@< D,(4@>,, B@FH"&4& HJ*"
FD,*>,(@ D"2<,D" H,:,F8@BZ *:b BD@&,*,>4b "FHD@>@<4R,F84N 4FF:,*@&">46 4:4 *:b B:">,H"D4,&. %
H,R,>4, B@F:,*>4N >,F8@:\84N :,H D,L:,8H@D ;4H"8"-8@84 F *4"<,HD@< 2,D8":" 45 F< $Z: B@FH"&:,>
P,>HDJ B@*(@H@&84 >"JR>ZN 8"*D@& & E4>("BJD,, " & P,>HD, B@*(@H@&84 FB,P4":4FH@& B@ 8@F<4R,F8@6
>"J8, & ;":"6244 $Z: @H8DZH B:">,H"D46 ";4>@:\H"". % D"<8"N aB@>F8@6 BD@(D"<<Z $,2&@2<,2*>@6
B@<@V4 >" 8J:\HJD>Z, P,:4 L"8J:\H,H L42484 QJ:":@>(8@D>F8@(@ J>4&,DF4H,H" & #">(8@8,,G"4:">*,
B@:JR4: &@2<@0>@FH\ JFH">@&4H\ J F,$b D,L:,8H@D '@H@ F *4"<,HD@< 2,D8":" 45 F<, " & #@FTF8@6
@$F,D&"H@D44 & 9,<$">(,, 3>*@>,24b, H"80, JFH">@&:,> D,L:,8H@D '@H@ F *4"<,HD@< 2,D8":" 45 F<;
@$" H,:,F8@B" 4FB@:\2J`HFb *:b BD@&,*,>4b "FHD@>@<4R,F84N 4FF:,*@&">46.

18. A@ 4H@("< B,D&@(@ AD"8H48J<" ?D(">42"P44 ?$X,*4>,>>ZN="P46/+&D@B,6F8@(@ 8@F<4R,F8@(@
"(,>HFH&" B@ LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8,, F@FH@b&T,(@Fb & 3>*44 & 1991(@*J, ?D(">42"P4b
?$X,*4>,>>ZN ="P46 D,8@<,>*@&":" BD4@$D,FH4 H,:,F8@B *:b SD4-9">84 4 @8"2":" B@<@V\ & ^H@6
F&b24. AD"8H48J< 4 B@F:,*J`V4, @$FJ0*,>4b H"80, FB@F@$FH&@&":4 H@<J, RH@ BD"&4H,:\FH&@ aB@>44
& D"<8"N F&@,6 AD@(D"<<Z $,2&@2<,2*>@6 B@<@V4 >" 8J:\HJD>Z, P,:4 BD,*@FH"&4:@ SD4-9">8,
D,L:,8H@D>Z6 H,:,F8@B F *4"<,HD@< 2,D8":" 45 F<. % 1992(@*J BD,*FH"&4H,:\ BD"&4H,:\FH&" aB@>44
>">,F &424H & SD4-9">8J, (*, BD@&,: B,D,(@&@DZ F@ <>@(4<4 @D(">42"P4b<4 B@ &@BD@FJ &Z$@D" <,FH"
*:b JFH">@&84 H,:,F8@B". IR4HZ&"b $@:\T@6 @$X,< >,@$N@*4<ZN 2"HD"H, $Z:@ BD4>bH@ D,T,>4,
JFH">@&4H\ ^H@H H,:,F8@B & O,>HD, 4<. !DHJD" 7. 7:"D8" & F4:J F:,*J`V4N BD4R4>:

") &,DN>46 ^H"0 >@&@(@ R,HZD,N^H"0>@(@ 2*">4b, F@@DJ0",<@(@ *:b >J0* O,>HD", <@0>@
$Z:@ $Z BD4FB@F@$4H\ *:b D"2<,V,>4b & >,< H,:,F8@B";
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b) O,>HD @$:"*",H &F,< >,@$N@*4<Z< *:b BD@&,*,>4b H,8JV,(@ D,<@>H" 4 @$F:J04&">4b

D"$@H"`V,(@ & "&H@<"H4R,F8@< D,04<, ^:,8HD@>>@(@ H,:,F8@B".

19. ?H8DZH4, H,:,F8@B" & O,>HD, F@FH@b:@F\ & N@*, @D(">42@&">>@(@ & 7@:@<$@ & 1996(@*J BbH@(@
AD"8H48J<" ?D(">42"P44 ?$X,*4>,>>ZN ="P46/+&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&" B@

LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8,.

20. !FHD@>@<4R,F84, >"$:`*,>4b & O,>HD, &,*JHFb B@* DJ8@&@*FH&@< F@2*">>@(@ B@ D,T,>4`

BD"&4H,:\FH&" & 1994(@*J ?H*,:" BD4<,>,>4b 8@F<4R,F8@6 H,N>484 O,>HD", 8@H@DZ6 @$,FB,R4&",H
^8FB:J"H"P4` 4 @$F:J04&">4, H,:,F8@B" 4 8@H@DZ6 D"2D"$@H": Db* BD@(D"<< B@ B@BJ:bD42"P44

"FHD@>@<44 & SD4-9">8,.

21. ?H*,: B@ BD4<,>,>4` 8@F<4R,F8@6 H,N>484 >"R": &,FH4 $"2J *">>ZN @$ @$V,FH&"N "FHD@>@<@&-
:`$4H,:,6 4 "FHD@>@<4R,F84N @$V,FH&"N, F H,< RH@$Z J*@&:,H&@DbH\ B@HD,$>@FH4 T8@: ^H@6 FHD">Z
& F@@H&,HFH&J`V4N >"$:`*,>4bN. % P,:bN D"2&4H4b 2>">46 B@ "FHD@>@<44 O,>HD & 8@>FJ:\H"P44 F
),B"DH"<,>H@< BD@F&,V,>4b F@$4D",HFb @D(">42@&"H\ &@F8D,F>J` BD@(D"<<J B@*(@H@&84 *:b JR4H,:,6

T8@:, BD,B@*"`V4N ,FH,FH&,>>Z, >"J84. 1">bH4b $J*JH BD@&@*4H\Fb $,FB:"H>@, 4$@ &F, D"FN@*Z B@
JR,$>@6 BD@(D"<<, $,D,H >" F,$b O,>HD. A@F8@:\8J D"*4@ @FH",HFb B@8" ,V, F"<Z< B@BJ:bD>Z<
FD,*FH&@< <"FF@&@6 4>L@D<"P44 & F,:\F84N D"6@>"NSD4-9">84, B@*(@H@&:,>Z D"*4@B,D,*"R4 @$ ^H@6
BD@(D"<<,, 8@H@DZ, HD">F:4DJ`HFb & BDb<@< ^L4D, >" F,:\F84, D"6@>Z.

22. % b>&"D, 1996(@*" O,>HD BD4FHJB4: 8 @D(">42"P44 BD@(D"<< >"$:`*,>46 *:b >"JR>ZN @$V,FH&
4 BD@L,FF4@>":\>ZN >"JR>ZN JRD,0*,>46 & P,:bN D"2&4H4b "FHD@>@<44 FD,*4 FB,P4":4FH@& SD4-
9">84.

23. %"0>Z6 &8:"* & BD@&,*,>4, "FHD@>@<4R,F84N 4FF:,*@&">46 &>,F:4 @BH4R,F84, H,:,F8@BZ

FD,*>4N D"2<,D@&, 8@H@DZ, JFH">@&:,>Z & F@@H&,HFH&J`V4N H@R8"N >"T,6 B:">,HZ. G"8, >"BD4<,D,
D,L:,8H@D>Z6 H,:,F8@B '@H@ F *4"<,HD@< 2,D8":" 45 F< @$@DJ*@&"> L@H@<,HD@<, FB,8HD@(D"L@< 4
L@H@8"<,D@6. M@Hb H,:,F8@B BD,*>"2>"R,> & @F>@&>@< *:b BD@&,*,>4b L@H@<,HD4R,F84N >"$:`*,>46
2" B,D,<,>>Z<4 2&,2*"<4, >" >,< <@0>@ H"80, >"$:`*"H\ 2" 8@<,H"<4 4 "FH,D@4*"<4 4 42JR"H\
F@FH"& <,02&,2*>@6, <,0B:">,H>@6 4 "H<@FL,D>@6 BZ:4. E,H\ B@*@$>ZN H,:,F8@B@&, D"2<,V,>>ZN
& H@< 4:4 4>@< D,(4@>, 4:4 B@ &F,<J 2,<>@<J T"DJ, <@(:" $Z FH"H\ & DJ8"N J JR,>ZN ,V, $@:,,
<@(JR4< FD,*FH&@<, B@2&@:b`V4< BD@&@*4H\ 4>Z, "FHD@>@<4R,F84, 4FF:,*@&">4b. 7D@<, H@(@, @>"
<@(:" $Z *"H\ H@:R@8 8 D"2&4H4` D,(4@>":\>@(@ 4 <,0*J>"D@*>@(@ F@HDJ*>4R,FH&" & @$:"FH4

"FHD@>@<4R,F84N 4FF:,*@&">46, 8"8 ^H@ 4<,,H <,FH@ & D"<8"N BD@(D"<<Z "EB,6F-J@HR".

2. _0>"b_0>"b !<,D48"!<,D48": 8"DHZ8"DHZ (":"8H4R,F84N(":"8H4R,F84N ^<4FF46^<4FF46 && 7@:J<$447@:J<$44

24. =" &H@D@< AD"8H48J<, ?D(">42"P44 ?$X,*4>,>>ZN ="P46/+&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&"
B@ LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8,, BD@&@*4&T,<Fb & E">-M@F, 4 #@(@H, & 1992(@*J, $Z:@
2"b&:,>@, RH@ ^8&"H@D4":\>Z6 D"6@> !>* BD,*:"(",H P,:Z6 8@<B:,8F @HFJHFH&J`V4N & *DJ(4N D"6@>"N
<4D" (,@(D"L4R,F84N @F@$,>>@FH,6, 8@H@DZ, @$:"*"`H @(D@<>Z< >"JR>Z< B@H,>P4":@< *:b

BD@&,*,>4b @BD,*,:,>>@(@ 8:"FF" >"$:`*,>46. +(@ ^8&"H@D4":\>"b T4D@H" 4 >":4R4, &ZF@84N (@D>ZN
B48@& (F&ZT, 4 000<,HD@&) @H8DZ&"`H <>@(@R4F:,>>Z, &@2<@0>@FH4 *:b >"JR>ZN ^8FB,D4<,>H@&.
]H4 @F@$,>>@FH4 D,(4@>" $:"(@BD4bHFH&J`H >"$:`*,>4b< (":"8H4R,F8@(@ *4F8" (& *4"B"2@>,

D"*4@R"FH@H FB,8HD") 4 >"$:`*,>4b<, HD,$J`V4< @*>@&D,<,>>@(@ *@FHJB" 8 @$,4< >,$,F>Z<

B@:JFL,D"<. )DJ(4, &4*Z ^8FB,D4<,>H@&, >"BD4<,D B@4F84 FJB,D>@&ZN & "&H@<"H4R,F8@< D,04<,,
*@B@:>b`H BD,*BD4>4<",<Z, JF4:4b & ^H@6 @$:"FH4 & E,&,D>@< 4 _0>@< B@:JT"D4bN.

25. #Z:" B@*R,D8>JH" >,@$N@*4<@FH\ H@R>@(@ @BD,*,:,>4b D"FF,b>>@(@ 42:JR,>4b D"*4@- 4
<48D@&@:>, B@FHJB"`V,(@ @H (":"8H4R,F8@(@ *4F8", & F&b24 F H,<, RH@ @$D"$@H8" 4FN@*>ZN *">>ZN @
8@F<4R,F8@< <48D@&@:>@&@< 42:JR,>44 2"HDJ*>,>" & F&b24 F (":"8H4R,F8@6 ^<4FF4,6 42 B,D,*>,6

2@>Z. ?FJV,FH&:b,<Z6 BD4 <,0*J>"D@*>@< JR"FH44 (#D"24:4b, 3FB">4b, 3H":4b, 7@:J<$4b 4
E@,*4>,>>Z,SH"HZ) BD@,8H F@FH"&:,>4b (":"8H4R,F84N ^<4FF4@>>ZN 8"DH BD,F:,*J,H P,:\ B@:JR,>4b
<>@(@R"FH@H>@6 >,$,F>@6 FX,<84 F "$F@:`H>@6 8":4$D@&8@6 & *4"B"2@>, @H 408 *@ 5 000;'P. #Z:
B@FHD@,> B"D"$@:4R,F846 @HD"0"H,:\ D"2<,D@< 5,5< F D"*4@<,HD"<4 @$V,6 <@V>@FH\` 408, 1 654
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4 2 300;'P 4 F *4LL,D,>P4":\>Z< D"*4@<,HD@< <@V>@FH\` 5 000;'P *:b 4FB@:\2@&">4b 42
@BD,*,:,>>ZN <,FH, F H,< RH@$Z @$,FB,R4H\ <"8F4<":\>Z6 @N&"H >,$,F>@6 FL,DZ.
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3. O,>HD":\>"bO,>HD":\>"b !<,D48"!<,D48": "FHD@>@<4R,F8"b"FHD@>@<4R,F8"b @$F,D&"H@D4b@$F,D&"H@D4b && '@>*JD"F,'@>*JD"F,

26. % >"R":, 90-N (@*@& '@>*JD"F BD4>b: D,T,>4, B@FHD@4H\ B,D&J` "FHD@>@<4R,F8J` @$F,D&"H@D4`
& O,>HD":\>@6 !<,D48,. E:,*Jb FHD"H,(44 D,(4@>":\>@(@ F@HDJ*>4R,FH&" F >"P4@>":\>Z<4

J>4&,DF4H,H"<4 FHD"> O,>HD":\>@6 !<,D484 4 JFH">@&:,>4b 8@>H"8H@& >" <,0*J>"D@*>@< JD@&>,

<,0*J "FHD@>@<"<4 4 BD,FH40>Z<4 P,>HD"<4 "FHD@>@<4R,F84N 4FF:,*@&">46, BD"&4H,:\FH&@ ^H@6
FHD">Z BD,*BD4>b:@ B,D&Z, T"(4 *:b @FJV,FH&:,>4b ^H@(@ B:">" >" &H@D@<AD"8H48J<, ?D(">42"P44

?$X,*4>,>>ZN ="P46/+&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&" B@ LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8,.
% 1994(@*J "FHD@>@<4R,F8"b @$F,D&"H@D4b $Z:" @H8DZH" & ="P4@>":\>@< "&H@>@<>@< J>4&,DF4H,H,
'@>*JD"F" & G,(JF4(":\B,. ?$F,D&"H@D4b D"FB@:"(",H 8@<B\`H,D424D@&">>Z< H,:,F8@B@< F *4"<,HD@<
2,D8":" 42 F< 4 *DJ(4<4 H,N>4R,F84<4 FD,*FH&"<4 4 (@H@&" BD4FHJB4H\ 8 BD@(D"<<, B@*(@H@&84
JR,>ZN 4 H,N>4R,F84N FB,P4":4FH@& 42 FHD"> O,>HD":\>@6 !<,D484. AD,H&@Db,HFb & 042>\ Db*

&"0>ZN F@(:"T,>46 @ F@HDJ*>4R,FH&,, >"BD"&:,>>ZN >" F@*,6FH&4, D"2&4H4` LJ>*"<,>H":\>@6

8@F<4R,F8@6 >"J84 & D,(4@>,.

4. 7DJB>Z67DJB>Z6 "FHD@>@<4R,F846"FHD@>@<4R,F846 P,>HDP,>HD *:b*:b !LD484!LD484:
&@2<@0>@FH4&@2<@0>@FH4 44 B,DFB,8H4&"B,DFB,8H4&"

27. % N@*, D"$@HZ HD,H\,(@ AD"8H48J<" ?D(">42"P44 ?$X,*4>,>>ZN ="P46/+&D@B,6F8@(@
8@F<4R,F8@(@ "(,>HFH&" B@ LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8,, BD@&,*,>>@(@ & =4(,D44 & 1992(@*J,
$Z:@ &ZD"$@H">@ BD,*:@0,>4, @ F@2*">44<,0"LD48">F8@6 "FHD@>@<4R,F8@6 @$F,D&"H@D44 4 >"JR>@(@

P,>HD" >" &,DT4>, (@DZ '"<F$,D( & ="<4$44. #:"(@*"Db F&@,<J J>48":\>@<J (,@(D"L4R,F8@<J

<,FH@B@:@0,>4` `0>"b R"FH\ "LD48">F8@(@ D,(4@>" <@0,H &>,FH4 $@:\T@6 &8:"* & D"2&4H4,

"FHD@>@<44. ="$:`*,>4, >,8@H@DZN &"0>,6T4N &@ &D,<,>>@< @H>@T,>44 b&:,>46 4 >,BD,DZ&>Z6
FJH@R>Z6 @N&"H >"$:`*,>4b<4 <@0,H $ZH\ @$,FB,R,> H@:\8@ F B@<@V\` "FHD@>@<4R,F84N

@$F,D&"H@D46, D"2<,V,>>ZN >" D"2:4R>ZN 8@>H4>,>H"N (4F8:`R"b !>H"D8H48J) `0>,, ^8&"H@D".
="4$@:,, B@*N@*bV4< <,FH@< *:b D"2<,V,>4b @$F,D&"H@D44 & `0>@6 R"FH4 !LD484 $Z:" &Z$D">"

(@D" '"<F$,D(. ]H" D@&>"b 8"8 FH@: (@D" D"FB@:@0,>" & 120 8< 8 `(@-2"B"*J @H %4>*NJ8" &
="<4$46F8@6 BJFHZ>, >" &ZF@H, 2 350< >"* JD@&>,< <@Db. 1*,F\ $@:\T, &F,(@ & (@*J @H<,R",HFb
$,2@$:"R>ZN >@R,6, >,$@ @R,>\ H,<>@,, " "H<@FL,D" &@2*JN" "$F@:`H>@ BD@2D"R>" 4 4<,,H >428J`
@H>@F4H,:\>J` &:"0>@FH\. AD@&,*,>>Z, 4FBZH"H,:\>Z, 2"<,DZ B@8"2":4, RH@ ^H4 N"D"8H,D4FH484 >,
JFHJB"`H ">":@(4R>Z< B@8"2"H,:b< N@D@T@ 42&,FH>ZN <,FH *:b BD@&,*,>4b "FHD@>@<4R,F84N

>"$:`*,>46 & Q4:4.

28. %,DT4>" (@DZ & '"<F$,D(, BD4>"*:,04H ?$V,FH&J 4<.;"8F" A:">8", 8@H@D@, B@FHD@4:@ 2*,F\
& 70-N (@*"N F&@` "FHD@>@<4R,F8J` FH">P4`. ]H" (@D" BD,*FH"&:b,H 4>H,D,F >, H@:\8@ *:b

"FHD@>@<@&, >@ 4 & 2>"R4H,:\>@6 FH,B,>4 *:b JR,>ZN *DJ(4N >"JR>ZN *4FP4B:4>, & R"FH>@FH4 L42484
8@F<4R,F84N :JR,6, "H<@FL,D>ZN 4FF:,*@&">46 4 <,H,@D@:@(44, $4@:@(44 4 (,@:@(44. A:@V"*\ ^H@6
B:@F8@6 &,DT4>Z F@FH"&:b,H @8@:@ 250 (,8H"D@&, H.,. *@FH"H@R>@ &,:48" *:b H@(@, RH@$Z D"2<,FH4H\
>" >,6 >,F8@:\8@ >"JR>ZN @$X,8H@&.

29. 3>FH4HJH "FHD@>@<44 4<. ;"8F" A:">8" & M"6*,:\$,D(,, ',D<">4b, &Z*&4(",H 4*,` F@2*">4b
>@&@(@ >"JR>@(@ P,>HD" >" '"<F$,D(,. ?*>"8@ ^H@H BD@,8H <@0>@ @FJV,FH&4H\ H@:\8@ F B@<@V\`
<,0*J>"D@*>@(@ F@HDJ*>4R,FH&" 4 BD4 <>@(@FH@D@>>,6 L4>">F@&@6 4 <"H,D4":\>@6 B@**,D08,.
_0>"b !LD48" BD@b&4:" 4>H,D,F 8 4*,, @FJV,FH&:,>4b BD@,8H" "FHD@>@<4R,F8@6 @$F,D&"H@D44 @H

4<,>4 <,0*J>"D@*>@(@ F@@$V,FH&". % 4*,":, ^H@ *@:0>" $ZH\ <,0"LD48">F8"b "FHD@>@<4R,F8"b
@$F,D&"H@D4b 4 >"JR>Z6 P,>HD. AD"&4H,:\FH&@ ="<4$44, " H"80, >,*"&>@ JRD,0*,>>Z6 %4>*NJ8F846
J>4&,DF4H,H &ZD"24:4 BD@,8HJ F&@` B@**,D08J. % F:JR", ,(@ D,":42"P44 >@&Z6 P,>HD F<@0,H 4(D"H\
&"0>J` D@:\ & D"2&4H44 LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84 & "LD48">F84N FHD">"N. AD4 JF:@&44
D"2&4H4b >,@$N@*4<@6 4>LD"FHDJ8HJDZ P,>HD <@0,H FH"H\ BD4&:,8"H,:\>Z< 4 *:b FHD"> E,&,D>@(@

B@:JT"D4b, @F@$,>>@ *:b H,N 42 >4N, 8@H@DZ, N@HbH D"$@H"H\ & _0>@< B@:JT"D44.

5. 1"B"*>"b1"B"*>"b !24b!24b: 7@HH"<46F8"b7@HH"<46F8"b @$F,D&"H@D4b@$F,D&"H@D4b && +(4BH,+(4BH,

30. % F@HDJ*>4R,FH&, F R,H&,DHZ< AD"8H48J<@< ?D(">42"P44 ?$X,*4>,>>ZN ="P46/+&D@B,6F8@(@
8@F<4R,F8@(@ "(,>HFH&" B@ LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8,, BD@&@*4&T,<Fb & 7"4D, & 1994(@*J,
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$Z:@ BD4>bH@ D,T,>4, <@*,D>424D@&"H\ H,:,F8@B & 7@HH"<44. ="P4@>":\>Z6 >"JR>@-
4FF:,*@&"H,:\F846 4>FH4HJH "FHD@L42484 4 (,@L42484 (=33!') & M,:J">, 4 ;4>4FH,DFH&@ B@ *,:"<
>"JR>ZN 4FF:,*@&">46 2"8:`R4:4 <,0*J F@$@6 8@>HD"8H (L4>">F4DJ,HFb BD"&4H,:\FH&@< +(4BH") >"
BD@,8H4D@&">4, 4 42(@H@&:,>4, >@&@6 @BH4R,F8@6 F4FH,<Z *:b HDJ$Z H,:,F8@B" D"2<,D@< 1,88<.
1,D8":@ H,:,F8@B" $Z:@ 42(@H@&:,>@ 42 FB,P4":\>@(@ <"H,D4":" (schott zerodur),RH@ @$,FB,R4&",H
<"8F4<":\>@, 8"R,FH&@ @BH484 & BD,*,:"N H,<B,D"HJD>@(@ D,04<" BD4 >"$:`*,>4bN. QH@$Z

@$,FB,R4H\ &ZF@8@8"R,FH&,>>J` @BH4R,F8J` B@&,DN>@FH\ &@ &F,N D"$@R4N B@:@0,>4bN H,:,F8@B",
B@HD,$J,HFb 42(@H@&4H\ >@&J` @B@DJ, H.,. 2,D8":\>J` bR,68J,*:b @F>@&>@(@ 2,D8":". #Z:@ BD,*:@0,>@
&<,FH@ FH"D@6 @B@DZ >" *,&bH4 H@R8"N F8@>FHDJ4D@&"H\ >@&J` >" 18 H@R8"N. ]H@ BD,*:@0,>4, $J*,H
&8:`R,>@ & BD@,8H. =@&"b @BH48" $J*,H JFH">@&:,>" >" H,:,F8@B & 7@HH"<44, 4 & >"R":, 1997(@*"
BD,*B@:"(",HFb BD@&,FH4 B,D&Z, ^8FB,D4<,>HZ. % 4`:, 1995(@*" BD,*FH"&4H,:4 =33!' B@*B4F":4
"8H @ BD4,<8, D,2J:\H"H@& 4FBZH">46 2"(@H@&84 *:b @F>@&>@(@ 2,D8":" >" @*>@< 42 BD,*BD4bH46 &

',D<">44. AD@P,FF T:4L@&84 4 B@:4D@&84 2,D8":", 2"8D,B:,>>@(@, 8"8 4 & $J*JV,< ^:,<,>H,

H,:,F8@B", >" @B@D, & 18 H@R8"N, &F, ,V, BD@*@:0",HFb. ]H@H BD@P,FF 2"6<,H >,F8@:\8@ <,FbP,&, F H,<
RH@$Z &>"R":, @$,FB,R4H\ &ZF@8@, 8"R,FH&@ B@&,DN>@FH4 4 2"H,< F B@<@V\` BD@P,FF" B@FH,B,>>@6

@$D"$@H84 BD4*"H\ 2,D8":J >,@$N@*4<J` FL,D4R,F8J` L@D<J. AD,*&"D4H,:\>Z, 4FBZH">4b L@D<Z
2,D8":" *":4 @H:4R>Z, D,2J:\H"HZ, 4 BD,*&"D4H,:\>Z, BD4,<>Z, 4FBZH">4b 2"B:">4D@&">Z &

F@@H&,HFH&44 F (D"L48@< >" 1996(@*.

6. %8:"*%8:"* +(4BH"+(4BH" && BD@,8HBD@,8H @FJV,FH&:b,<@(@@FJV,FH&:b,<@(@ F@&<,FH>@F@&<,FH>@ FF E@,*4>,>>Z<4E@,*4>,>>Z<4 SH"H"<4SH"H"<4/
C@FF46F8@6C@FF46F8@6 K,*,D"P4,6K,*,D"P4,6 B@:,H"B@:,H" >">" ;"DF;"DF, 2"B:">4D@&">>@(@2"B:">4D@&">>@(@ >">" 2001 (@*(@*

31. % N@*, R,H&,DH@(@ AD"8H48J<" ?D(">42"P44 ?$X,*4>,>>ZN ="P46/+&D@B,6F8@(@ 8@F<4R,F8@(@
"(,>HFH&" B@ LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8, @$FJ0*":Fb &@BD@F &@2<@0>@(@ JR"FH4b +(4BH" &

$J*JV,< 2"BJF8, 8@F<4R,F8@(@ "BB"D"H" >" ;"DF. #Z:@ &Z*&4>JH@ BD,*:@0,>4,, RH@$Z +(4B,H

BD4>b: JR"FH4, & D"2D"$@H8,, 42(@H@&:,>44 4 4FBZH">44 $JD" *:b B@:JR,>4b @$D"2P@& B@D@*Z >"
;"DF,.

32. ]H@ BD,*:@0,>4, B@**,D0">@ A9?, 8@H@D@, b&:b,HFb FB@>F@D@< F,D44 BD"8H48J<@&

?D(">42"P44 ?$X,*4>,>>ZN ="P46/+7!. AD,*FH"&4H,:4 A9? @D(">42J`H F@&<,FH>@ F ,(4B,HF84<4
JR,>Z<4 4FF:,*@&">4b F P,:\` 42JR,>4b ^H@6 8@>P,BP44. ?>4 F@@$V4:4 @$ ^H@6 4*,, & 3>FH4HJH
8@F<4R,F84N 4FF:,*@&">46 C@FF46FF8@6 "8"*,<44 >"J8, 4 3>FH4HJH & F&@` @R,D,*\ >"BD"&4:

;4>4FH,DFH&J B@ *,:"< >"JR>ZN 4FF:,*@&">46 +(4BH" @L4P4":\>@, BD,*:@0,>4, 42JR4H\ ^HJ 4*,`

>" BD,*<,H ,, &@2<@0>@(@ 4FB@:\2@&">4b & N@*, 2"BJF8" D@FF46F8@(@ 7! ";"DF-2001". ]H@

4FF:,*@&">4, J0, >"R":@F\.

33. %8:`R,>4, B@*@$>@(@ $JD@&@(@ <,N">42<" & B@:,2>J` >"(DJ28J ^H@(@ BD@,8H" B@<@(:@ $Z

JR,>Z< BD@&,FH4 4FF:,*@&">4, :,HJR4N @D(">4R,F84N <"H,D4":@& 4 (DJ>H" ^H@6 B:">,HZ. )&"*P"H\
:,H H@<J >"2"* F B@<@V\` FBJV,>>@6 >";"DF 8"BFJ:Z 7! "%484>(" J*":@F\ B@:JR4H\ @$D"2PZ (DJ>H"
F (:J$4>Z *@ 10 F<. E,(@*>b *:b BD@*@:0,>4b 4FF:,*@&">46 4 ^8FB,D4<,>H@& >,@$N@*4<@ $J*,H 4<,H\
$JD, FB@F@$>Z6 &2bH\ BD@$Z F (:J$4>Z F&ZT, 1 <.

34. +(4B,H D"FB@:"(",H @BD,*,:,>>Z< @BZH@< & BD@42&@*FH&, $JD@&@(@ @$@DJ*@&">4b. =,F8@:\8@
:,H H@<J >"2"* & D"<8"N "DN,@:@(4R,F84N 4FF:,*@&">46 ,(4B,HF84N B4D"<4* $Z:" D"2D"$@H">" F:@0>"b

$JD@&"b F4FH,<", F B@<@V\` 8@H@D@6 J*":@F\ BD@$JD4H\ @H&,DFH4, &>JHD\ B@<,V,>4b B4D"<4*Z 4
D"2<,FH4H\ H"< L@H@8"<,DJ, 4F8:`R4& B@B"*">4, &>JHD\ "H<@FL,D>@(@ &@2*JN". E B@<@V\` ^H@6

JFH">@&84 & 42&,FH>b8@&@6 8:"*8, $Z:@ BD@$JD,>@ @H&,DFH4, (:J$4>@6 2 < $,2 BD4<,>,>4b F<"284 4:4
@N:"0*"`V,6 04*8@FH4, 8@H@DZ, <@(:4 2"(Db2>4H\ F8&"04>J, 4 JFB,T>@ &2bH\ T,FH\ BD@$.

35. %ZT,JB@<b>JHZ6 ^8FB,D4<,>H 4 *DJ(4, $@:,, BD4&ZR>Z, BD4<,>,>4b B@*@$>@(@ @$@DJ*@&">4b

& 2,<>ZN JF:@&4bN J8"2Z&"`H >" >,@$N@*4<@FH\ D"2D"$@H84 @$V,6 H,N>4R,F8@6 $"2Z *:b 42(@H@&:,>4b

$JD@&@(@ @$@DJ*@&">4b *:b D@FF46F8@(@ BD@,8H" ";"DF-2001".

36. #Z:" B@*@$D">" (DJBB" ,(4B,HF84N JR,>ZN, 8@H@DZ, $J*JH D"$@H"H\ &<,FH, F JR,>Z<4
C@FF46F8@6 K,*,D"P44, E@,*4>,>>ZN SH"H@& 4 +&D@BZ.
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D. %F,<4D>"b%F,<4D>"b F,H\F,H\ H,:,F8@B@&H,:,F8@B@& *:b*:b >"$:`*,>4b>"$:`*,>4b 2"2" @8@:@2,<>Z<4@8@:@2,<>Z<4 @$X,8H"<4@$X,8H"<4

37. =,*"&>,, FH@:8>@&,>4, 8@<,HZ SJ<,68,D"-9,&4 9 F B:">,H@6 _B4H,D 2"FH"&4: &>@&\ (@&@D4H\
@ &@2<@0>@FH4 FH@:8>@&,>4b 8"8@(@-:4$@ 8@F<4R,F8@(@ @$X,8H" F 1,<:,6. % F&b24 F ^H4< &@BD@F
*":\>,6T,(@ 42JR,>4b JF:@&46 &2"4<@*,6FH&4b 1,<:4 F @8@:@2,<>Z<4 @$X,8H"<4 BD4@$D,: @(D@<>J`

&"0>@FH\ *:b &F,(@ R,:@&,R,FH&".

38. EHD,<bF\ B@*&,FH4 >"JR>J` $"2J B@* $J*JV4, ^8FB,D4<,>HZ 4 8@F<4R,F84, 4FF:,*@&">4b >"

@F>@&, <,0*J>"D@*>@(@ F@HDJ*>4R,FH&", "]8FB:@D,DF 8:J$" ("7:J$ 4FF:,*@&"H,:,6") 4 IBD"&:,>4, B@
&@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&" >,*"&>@ @D(">42@&":4 <,0*J>"D@*>J` 8@>L,D,>P4` B@

@8@:@2,<>Z< @$X,8H"<10, 8@H@D"b BD@N@*4:" & =\`-5@D8, F 24B@ 26 "BD,:b 1995(@*". E@ &F,(@ <4D"
BD4$Z:4 &,*JV4, JR,>Z, & @$:"FH4 "FHD@>@<44, B:">,H"D>@6 >"J84, "FHD@L42484, B":,@>H@:@(44 4
"FHD@>"&H484, RH@$Z &ZF8"2"H\ F&@4 F@@$D"0,>4b B@ Db*J F@@H&,HFH&J`V4N &@BD@F@&. AD@(D"<<"
D"$@HZ 7@>L,D,>P44 BD,*JF<"HD4&":" @$FJ0*,>4, D"2:4R>ZN "FB,8H@& BD@$:,<Z @8@:@2,<>ZN

@$X,8H@&, 42JR,>4, 8@H@DZN F H@R84 2D,>4b ,FH,FH&,>>ZN >"J8 &,*,HFb >" FHZ8, >,F8@:\84N

*4FP4B:4>.

39. ED,*4 @$FJ0*"&T4NFb >" 7@>L,D,>P44 &@BD@F@& D"FF<"HD4&":"F\ &@2<@0>@FH\ D,":42"P44

F@@H&,HFH&J`V4N BD@,8H@& >"$:`*,>4b 2" @8@:@2,<>Z<4 @$X,8H"<4 8"8 & E,&,D>@<, H"8 4 & _0>@<
B@:JT"D4bN. % 8"R,FH&, B,D&@(@ T"(" F:,*J,H @FJV,FH&4H\ <,DZ B@ <@*,D>42"P44 *,6FH&J`V4N

"FHD@>@<4R,F84N H,:,F8@B@&, & H@< R4F:, & D"2&4&"`V4NFb FHD">"N. 1"H,< <@0>@ $Z:@ $Z

F8@@D*4>4D@&"H\ BD@(D"<<Z <,D@BD4bH46 B@ BD@&,*,>4` >"$:`*,>46 F *,bH,:\>@FH\` (DJBB

"FHD@>@<@&-:`$4H,:,6, F@FH@bV4N R:,>"<4 <,0*J>"D@*>ZN @D(">42"P46, RH@ *@:0>@ FB@F@$FH&@&"H\
F@2*">4` F,H4 "FHD@>@<4R,F84N H,:,F8@B@& FD,*>4N D"2<,D@&, 8"8 ^H@ BD,*:"(":@F\ >" BD"8H48J<"N
?D(">42"P44 ?$X,*4>,>>ZN ="P46/+7! B@ LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8, (A/AC.105/6404
A/AC.105/657).

E. 1"8:`R,>4,1"8:`R,>4,

40. 1"<,R">4b 4 D,8@<,>*"P44, &ZD"$@H">>Z, & N@*, T,FH4 BD"8H48J<@& ?D(">42"P44

?$X,*4>,>>ZN="P46/+7!B@LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8,,<@(JH $ZH\ F&,*,>Z 8 F:,*J`V4<
B@:@0,>4b<, HD,$J`V4< >,@H:@0>@(@ &>4<">4b >" JD@&>, D,(4@>@&:

") F@*,6FH&4, D"2&4H4` 4 D"FBD@FHD">,>4` 2>">46 & @$:"FH4 LJ>*"<,>H":\>@6 8@F<4R,F8@6

>"J84 4 ,, BD4<,>,>4b >" $:"(@ R,:@&,8";

b) BD,*@FH"&:,>4, *@FHJB" 8 $"2"< *">>ZN & *4":@(@&@< D,04<, 4 8 JF:J("< ^:,8HD@>>@6

B@RHZ;

F) BD,*@FH"&:,>4, JF:J( B@ D,L,D4D@&">4` 4 4>*,8F4D@&">4` <"H,D4":@& & @$:"FH4

LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84;

d) D"FBD@FHD">,>4, FD,*4 @$V,FH&,>>@FH4 >"JR>@ @$@F>@&">>@6 4>L@D<"P44 42 @$:"FH4

LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84;

,) F$@D 4 ">":42 FH"H4FH4R,F84N *">>ZN 42 @$:"FH4 LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84

@FJV,FH&:b,HFb >" BD@L,FF4@>":\>@< JD@&>, 4 &,*,HFb B@*(@H@&8" FB,P4":4FH@& ^H@6 BD@L,FF44 &

JR,$>ZN 2"&,*,>4bN;

f) B@@VD,>4, F$@D" *@8J<,>H"P44 4 42JR,>4b 4FH@D44 &@2>48>@&,>4b 4 H,@D44

LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84;

g) F@HDJ*>4R,FH&@ F @D(">42"P4b<4 & D,":42"P44 JR,$>ZN BD@,8H@& >" &F,N JD@&>bN.

41. 32 &F,N &ZT,JB@<b>JHZN H,< <"8F4<":\>J` @H*"RJ D"2&4&"`V4,Fb FHD">Z <@(JH B@:JR4H\ J0,

& F"<@, $:40"6T,, &D,<b @H *,6FH&J`V,6 ^:,8HD@>>@6 F,H4, @$X,*4>b`V,6 >"JR>Z, JRD,0*,>4b.
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?$T4D>Z, "DN4&Z *">>ZN & @$:"FH4 8@F<4R,F8@6 >"J84 :,(8@ *@FHJB>Z BD"8H4R,F84 $,FB:"H>@

:`$@<J "FHD@>@<J, B@*8:`R4&T,<JFb 8 "3>H,D>,H". Q,D,2 ^:,8HD@>>Z, F,H4 @$V,FH&,>>@FH4

BD,*:"("`HFb "DN4&Z *">>ZN H"84N 8@F<4R,F84N BD@,8H@& B@ BD@&,*,>4` "FHD@>@<4R,F84N

>"$:`*,>46, 8"8 FBJH>48 "]8FB:@D,D" *:b 42JR,>4b 8@F<4R,F8@(@ L@>@&@(@ 42:JR,>4b, 8@F<4R,F846
H,:,F8@B M"$$:", FBJH>48 *:b "FHD@>@<4R,F84N 4FF:,*@&">46 & 37!-@$:"FH4 FB,8HD",<,0*J>"D@*>Z6
FBJH>48 "]8FB:@D,D" *:b 4FF:,*@&">46 & J:\HD"L4@:,H@&ZN :JR"N 4 D,>H(,>@&F846 FBJH>48. !DN4&Z
^H4N *">>ZN *@FHJB>Z "FHD@>@<"< :`$@6 FHD">Z <4D" BD4 JF:@&44, RH@ @>4 B@*8:`R,>Z 8

"3>H,D>,H". ]:,8HD@>>Z, F,H4 H"80, B@2&@:b`H B@:JR4H\ >,<,*:,>>Z6 *@FHJB 8 8">":"<

^:,8HD@>>@6 B@RHZ 4 8 ^:,8HD@>>Z< 42*">4b< (E4FH,<" "FHD@L424R,F84N *">>ZN), RH@ B@2&@:b,H
H"84< @$D"2@< D,T"H\ HD"*4P4@>>J` BD@$:,<J 42@:4D@&">>@FH4, " H"80, JFH"D,&">4b $4$:4@H,8 &@
<>@(4N D"2&4&"`V4NFb FHD">"N. ?$X,*4>,>>Z, JF4:4b @H*,:\>ZN "FHD@>@<@& BD4 B@**,D08,

BD"&4H,:\FH& 4 <,0*J>"D@*>ZN @D(">42"P46 <@(JH F@*,6FH&@&"H\ *@FH40,>4` P,:4 F@2*">4b "<4D@&@6
*,D,&>4" >" @F>@&, @$V,<4D@&ZN FH">*"DH@& @$D"2@&">4b 4 4FF:,*@&">46 & @$:"FH4 LJ>*"<,>H":\>@6
8@F<4R,F8@6 >"J84.

AD4<,R">4bAD4<,R">4b

1?L4P4":\>Z, @HR,HZ ',>,D":\>@6 !FF"<$:,4, F@D@8 *,&bH"b F,FF4b,)@B@:>,>4, 20(A/49/20),
BJ>8H 29.

2Developing Astronomy and Space Science Worldwide ((@H@&4HFb & 8"R,FH&, 42*">4b ?D(">42"P44

?$X,*4>,>>ZN ="P46).

3IBD"&:,>4, B@ &@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&", Planetarium - a Challenge for Educators(=\`-
5@D8, 1992(@*).

4"KJ>*"<,>H":\>"b 8@F<4R,F8"b >"J8": <"H,D4":Z R,H&,DH@(@ AD"8H48J<" ?D(">42"P44

?$X,*4>,>>ZN ="P46/+&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&"", Earth, Moon, and Planets, vol. 10, Nos. 1-3
(1995).

5"KJ>*"<,>H":\>"b 8@F<4R,F8"b >"J8": <"H,D4":Z R,H&,DH@(@ AD"8H48J<" ?D(">42"P44

?$X,*4>,>>ZN ="P46/+&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&"", Astrophysics and Space Science, vol. 228,
Nos. 1 and 2 (June 1995).

6"KJ>*"<,>H":\>"b 8@F<4R,F8"b >"J8": <"H,D4":Z HD,H\,(@ AD"8H48J<" ?D(">42"P44

?$X,*4>,>>ZN ="P46/+&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&"", American Institute of Physics Conference
Proceedings, vol. 320, 1994.

7"KJ>*"<,>H":\>"b 8@F<4R,F8"b >"J8": <"H,D4":Z &H@D@(@ AD"8H48J<" ?D(">42"P44 ?$X,*4-
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