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I. 7@F<4R,F8"b7@F<4R,F8"b *,bH,:\>@FH\*,bH,:\>@FH\ ',D<">44',D<">44

1. A@ <>,>4` ',D<">44, 8@F<4R,F8"b H,N>48" b&:b,HFb @*>@6 42 >,@$N@*4<ZN @F>@&
LJ>8P4@>4D@&">4b 4>LD"FHDJ8HJD, 4<,`V4N &"0>@, 2>"R,>4, *:b D,T,>4b >"JR>ZN,
@$V,FH&,>>ZN 4 ^8@>@<4R,F84N 2"*"R. 7@<<,DR,F8@, 4FB@:\2@&">4, 8@F<4R,F8@6 H,N>484
2">4<",H &F, $@:,, &"0>@, <,FH@ & B,DFB,8H4&"N (:@$":\>@(@, ,&D@B,6F8@(@ 4 (,D<">F8@(@
D"2&4H4b. EBJH>484 4FB@:\2J`HFb &@ <>@(4N 8:`R,&ZN @$:"FHbN, H"84N, 8"8 HD">FB@DH,
B@:JR,>4, 4>L@D<"P44 4 2>">46, @ND">" @8DJ0"`V,6 FD,*Z, 2"V4H" @H FH4N46>ZN $,*FH&46,
D"P4@>":\>@, 4FB@:\2@&">4, BD4D@*>ZN D,FJDF@& 4 F@HDJ*>4R,FH&@ & P,:bN D"2&4H4b.
7@F<4R,F8"b *,bH,:\>@FH\ J>48":\>Z< @$D"2@< FB@F@$FH&J,H 8J:\HJD>@<J, <"H,D4":\>@<J
4 ^<@P4":\>@<J @$@("V,>4` 042>4. % ',D<">44 8@F<4R,F8"b H,N>48" $@:,, >,

D"FF<"HD4&",HFb :4T\ 8"8 FD,*FH&@ *:b LJ>*"<,>H":\>ZN 4FF:,*@&">46.

2. C"2&4H4, 8@F<4R,F8@6 H,N>484 & ',D<">44 @FJV,FH&:b,HFb >" @F>@&, *&J,*4>@6

FHD"H,(44: *@FH40,>4, >@&ZN &ZF@H & @$:"FH4 LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84 4

B@@VD,>4, B"DH>,DFH&" <,0*J (@FJ*"DFH&,>>Z< 4 R"FH>Z< F,8H@D"<4 & H"84N 8@<<,DR,F84N

BD48:"*>ZN @$:"FHbN, 8"8 FBJH>48@&"b >"&4("P4b, >"$:`*,>4, 1,<:4 4 *":\>,6T"b D"$@H"
B@ F@2*">4` D"8,H->@F4H,:,6. ',D<">4b FHD,<4HFb 8 @$,FB,R,>4` F"<ZN &ZF@84N FH">*"DH@&
8"R,FH&" & &Z$D">>ZN ,` @$:"FHbN D"2&4H4b 8@F<4R,F84N H,N>@:@(46. ?F>@&>Z<4 b&:b`HFb
F:,*J`V4, H,<"H4R,F84, @$:"FH4: :4*,DFH&@ & *,bH,:\>@FH4 ,&D@B,6F84N FHD">, F&b2">>@6
F JR"FH4,< & F@2*">44 4 <>@(@*4FP4B:4>"D>@< 4FB@:\2@&">44;,0*J>"D@*>@6 8@F<4R,F8@6

FH">P44, <J:\H4<,*46>"b FBJH>48@&"b H,N>@:@(4b, FBJH>48@&"b >"&4("P4b, B@**,D08"
F@2*">4`8@<<,DR,F84N F4FH,< >"$:`*,>4b1,<:4,*":\>,6T"b D"2D"$@H8" D"8,HZ->@F4H,:b
"!D4">" 4 <>@(@D"2@&ZN 8@F<4R,F84N HD">FB@DH>ZN F4FH,<, D"2&4H4, D@$@H@H,N>484 4
F@ND">,>4, &,*JV4N B@24P46 & @$:"FH4 LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84 >" @F>@&,

@FJV,FH&:,>4b B@:,2>ZN 4 BD4&:,8"H,:\>ZN F >"JR>@6 H@R84 2D,>4b BD@,8H@&.

3. % F@@H&,HFH&44 F L,*,D":\>Z< 2"8@>@< @H&,HFH&,>>@FH\ 2" JBD"&:,>4, L4>">F4DJ,<@6

(@FJ*"DFH&@< 8@F<4R,F8@6 *,bH,:\>@FH4 ',D<">44 &@2:@0,>" >" ',D<">F846

"^D@8@F<4R,F846 P,>HD ()9C) (Deutsches Zentrum für Luft- und Raumfahrt (DLR) www.dlr.de).%
^H@< 8"R,FH&, )9C D"2D"$"HZ&",H FHD"H,(4` 8@F<4R,F8@6 *,bH,:\>@FH4 ',D<">44 *:b ,,

JH&,D0*,>4b L,*,D":\>Z< BD"&4H,:\FH&@<, @FJV,FH&:b,H DJ8@&@*FH&@ 8@F<4R,F84<4
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BD@(D"<<"<4 4 BD,*FH"&:b,H ',D<">4` & D"<8"N *&JFH@D@>>,(@ 4 ,&D@B,6F8@(@

F@HDJ*>4R,FH&" (F +&D@B,6F84< 8@F<4R,F84< "(,>HFH&@< (+7!)). )9C b&:b,HFb H"80,

>"P4@>":\>Z< "^D@8@F<4R,F84< 4FF:,*@&"H,:\F84< P,>HD@<, 8@H@DZ6 @$,FB,R4&",H

4>LD"FHDJ8HJDJ *:b H,N>4R,F84N 4 8@F<4R,F84N @B,D"P46. % )9C >"FR4HZ&",HFb @8@:@

4 500F@HDJ*>48@&.

4. QH@ 8"F",HFb BD@<ZT:,>>@6 $"2Z, H@ 8@F<4R,F8"b BD@<ZT:,>>@FH\ ',D<">44

&8:`R",H & F,$b @*>J 8DJB>J` 8@<B">4` - BD@42&@*4H,:b F4FH,< 4 P,:Z6 Db*

FB,P4":424D@&">>ZN 8@<B">46, BD,4<JV,FH&,>>@ <":ZN 4 FD,*>4N BD,*BD4bH46,
BD@42&@*bV4N B@*F4FH,<Z4 BD,*@FH"&:b`V4N JF:J(4 &@ <>@(4N F&b2">>ZN F 8@F<@>"&H48@6

H,N>4R,F84N @$:"FHbN. E,8H@D 8@F<4R,F84N H,N>@:@(46 @$,FB,R4&",H D"$@R4, <,FH"

BD4$:424H,:\>@ *:b 5 000&ZF@8@-8&":4L4P4D@&">>ZN FB,P4":4FH@&. AD,*BD4bH4b

(,D<">F8@6 8@F<4R,F8@6 BD@<ZT:,>>@FH4 @D(">42@&">Z & !FF@P4"P4` (,D<">F8@6

"^D@8@F<4R,F8@6 BD@<ZT:,>>@FH4 (Bundesverband der deutschen Luft- und Raumfahrtindustrie
(BDLI), www.bdli.de). 7@F<4R,F8J` 4>LD"FHDJ8HJDJ ',D<">44 *@&,DT",H <>@0,FH&@

4FF:,*@&"H,:\F84N 4>FH4HJH@& 4 >"JR>ZN JRD,0*,>46, &8:`R"b >,F8@:\8@ 4>FH4HJH@& 4
J>4&,DF4H,H@& 4<. ;"8F" A:">8", " H"80, FB,P4":424D@&">>ZN P,>HD@&, BD@&@*bV4N
4FF:,*@&">4b & @$:"FH4 LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84 ("FHD@>@<4b, 4FF:,*@&">4,
B:">,H 4 <48D@(D"&4H@:@(4b). ?B4D"bF\ >" T4D@8@<"FTH"$>J` BD@(D"<<J BD,*@FH"&:,>4b
FH4B,>*46, (,D<">F84, J>4&,DF4H,HZ 4 4FF:,*@&"H,:\F84, 4>FH4HJHZ @FJV,FH&:b`H

B@*(@H@&8J FHJ*,>H@& 4 JR,>ZN F@ &F,N FHD"> <4D" & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484.

5. ',D<">4b "8H4&>@ JR"FH&J,H & BD@(D"<<"N 8@F<4R,F84N 4FF:,*@&">46 4 BD4<,>,>4b

8@F<4R,F8@6 H,N>484 J0, >" BD@Hb0,>44 $@:,, 30 :,H 4 2" ^H@H B,D4@* & D"<8"N

(@FJ*"DFH&,>>@(@ L4>">F4D@&">4b 42D"FN@*@&":" >" >"P4@>":\>J` 8@F<4R,F8J` *,bH,:\>@FH\

@8@:@ 15 <:D*. ,&D@. ]H4 FD,*FH&" &Z*,:b`HFb >" JR"FH4, ',D<">44 & *,bH,:\>@FH4 +7! (&
1998(@*J - 560<:>. ,&D@) 4 +&D@B,6F8@6 @D(">42"P44 B@ ^8FB:J"H"P44 <,H,@D@:@(4R,F84N
FBJH>48@& (& 1998(@*J - 80 <:>. ,&D@), >" @FJV,FH&:,>4, >"P4@>":\>@6 8@F<4R,F8@6

BD@(D"<<Z (& 1998(@*J - 140<:>. ,&D@), " H"80, >" 4FF:,*@&"H,:\F8J` 4 @B,D"H4&>J`

*,bH,:\>@FH\ )9C (& 1998(@*J - 110<:>. ,&D@). % >"FH@bV,, &D,<b @8@:@ 70 BD@P,>H@&
F&@,(@ $`*0,H" B@ 8@F<4R,F8@6 BD@(D"<<, ',D<">4b D"FN@*J,H >" @FJV,FH&:,>4,

,&D@B,6F84N BD@(D"<<, H,< F"<Z< B@*R,D84&"b BD4&,D0,>>@FH\ &2"4<@*,6FH&4` 4

B@:4H4R,F8@6 8@>P,BP44, F@(:"F>@ 8@H@D@6 4FF:,*@&">4, 4 4FB@:\2@&">4, 8@F<4R,F8@(@
BD@FHD">FH&" FR4H",HFb FL,D@6 BD4:@0,>4b F@&<,FH>ZN JF4:46 ,&D@B,6F84N FHD">. ="

@F>@&, >"P4@>":\>@6 BD@(D"<<Z ',D<">44 @FJV,FH&:b,HFb *&JFH@D@>>,, F@HDJ*>4R,FH&@ F@

<>@(4<4 FHD">"<4, & R"FH>@FH4 F C@FF46F8@6 K,*,D"P4,6,E@,*4>,>>Z<4SH"H"<4 !<,D484
4 aB@>4,6, " H"80, F H"84<4 D"2&4&"`V4<4Fb FHD">"<4, 8"8 #D"24:4b, 3>*4b 4 74H"6.
',D<">F84, @D(">42"P44 B@ ^8@>@<4R,F8@<J F@HDJ*>4R,FH&J D,(J:bD>@ 4FB@:\2J`H *">>Z,

>"$:`*,>4b 1,<:4 *:b *@FH40,>4b F&@4N P,:,6 &@ &F,N D,(4@>"N <4D".

II. A@24P4bA@24P4b ',D<">44',D<">44 && @H>@T,>44@H>@T,>44 _=3EA+5E_=3EA+5E-III

6. E 1973(@*", 8@(*" ',D<">4b FH":" R:,>@< ?D(">42"P44 ?$X,*4>,>>ZN ="P46, @>"
b&:b,HFb H"80, R:,>@< 7@<4H,H" ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FB@:\2@&">4`

8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN 4 >" D,(J:bD>@6 @F>@&, &>@F4H &8:"* &

BD@&@*4<J` 4< D"$@HJ B@ D"2:4R>Z< H,<"<. #:"(@*"Db 2>"R4H,:\>@6 B@**,D08, BD4

@$FJ0*,>44, & R"FH>@FH4, H"84N &@BD@F@&, 8"8 4FB@:\2@&">4, b*,D>ZN 4FH@R>48@& ^>,D(44
4 &Z(@*Z 8@F<4R,F8@6 *,bH,:\>@FH4, & 1992(@*J 4 1996(@*J ',>,D":\>"b !FF"<$:,b BD4>b:"
F@@H&,HFH&J`V4, D,2@:`P44. E:,*FH&4,< "8H4&>@(@ JR"FH4b ',D<">44 & @$FJ0*,>44

BD@$:,<Z 8@F<4R,F8@(@ <JF@D" FH":@ H@, RH@ & 1996(@*J AD,*F,*"H,:,< ="JR>@-H,N>4R,F8@(@
B@*8@<4H,H" $Z: 42$D"> BD,*FH"&4H,:\ ',D<">44. =" F@FH@b&T4NFb >,*"&>@ F,FF4bN *&JN
B@*8@<4H,H@& 7@<4H,H" B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN

',D<">4b &Z*&4>J:" 4>4P4"H4&Z B@ D,FHDJ8HJD42"P44 B@&,FH@8 *>b ^H4N B@*8@<4H,H@&.
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',D<">4b D"FF<"HD4&",H 7@<4H,H 4 ,(@ B@*8@<4H,HZ & 8"R,FH&, &,*JV,(@ (:@$":\>@(@

L@DJ<" *:b @$FJ0*,>4b H,N>4R,F84N &@BD@F@& 4 *":\>,6T,(@ D"2&4H4b <,0*J>"D@*>@(@

8@F<4R,F8@(@ BD"&". A@ <>,>4` ',D<">44, JFB,T>"b D"$@H" 7@<4H,H" 2"&4F4H H"80, @H
IBD"&:,>4b B@ &@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&", & 8@H@D@< HDJ*bHFb

&ZF@8@8&":4L4P4D@&">>Z,, 2>"`V4, 4 J&:,R,>>Z, F&@,6 D"$@H@6 F@HDJ*>484.

7. GD,H\b 7@>L,D,>P4b ?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-III) BD,*@FH"&:b,H
J>48":\>J` &@2<@0>@FH\ BD@*,<@>FHD4D@&"H\ &Z(@*Z 8@F<4R,F8@6 *,bH,:\>@FH4 *:b &F,(@

<4D". % F&@4N *@8:"*"N 4 <"H,D4":"N *:b 7@>L,D,>P44 ',D<">4b F@FD,*@H@R4H &>4<">4,
>" H"84N &@BD@F"N, 8"8 >"$:`*,>4, 1,<:4 (@F@$,>>@ & D"<8"N ^8@:@(4R,F84N 4

8:4<"H@:@(4R,F84N 4FF:,*@&">46, " H"80, 8@<<,DR,F84, F4FH,<Z 4 BD48:"*>Z, BD@(D"<<Z),
LJ>*"<,>H":\>"b 8@F<4R,F8"b >"J8", H,:,<,*4P4>" (&8:`R"b @D(">42J,<Z6 )9C BD"8H48J<
& D"<8"N G,N>4R,F8@(@ L@DJ<"), >"&4("P4b 4 <,H,@D@:@(4b (& D"<8"N F@@H&,HFH&J`V4N
,&D@B,6F84N FHDJ8HJD), F&b2\ (& R"FH>@FH4, <J:\H4<,*46>Z, BD48:"*>Z, BD@(D"<<Z) 4
8@F<4R,F8@, BD"&@.

8. AD@&,*,>4, _=3EA+5E-III *@:0>@ FB@F@$FH&@&"H\ J8D,B:,>4` AD@(D"<<Z

?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ BD4<,>,>4` 8@F<4R,F8@6 H,N>484 4 BD4*">4` ,6

$@:\T,6 P,:,>"BD"&:,>>@FH4. % R"FH>@FH4, & L@8JF, &F,N <,D@BD4bH46 *@:0>Z $ZH\

D,(4@>":\>Z, P,>HDZ. % $J*JV,< ',D<">4b >" @F>@&, 8@@D*4>"P44 F +7! F@FD,*@H@R4H
F&@4 JF4:4b >" JR"FH44 & *,bH,:\>@FH4 ^H4N P,>HD@&. )DJ(@6 (:"&>@6 FL,D@6 4>H,D,F@&

IBD"&:,>4b B@ &@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&" *@:0>" @FH"&"H\Fb LJ>*"<,>H":\>"b

8@F<4R,F8"b >"J8", & 8@H@D@6 *@FH4(>JHZ 2>"R4H,:\>Z, JFB,N4. ',D<">4b $J*,H 4 &BD,*\
B@**,D04&"H\ ^H@ >"BD"&:,>4, *,bH,:\>@FH4. IBD"&:,>4, & B,D&@@R,D,*>@< B@Db*8, *@:0>@
@8"2Z&"H\ B@<@V\ FB,P4":\>Z< BD@(D"<<"< 4 FB,P4":424D@&">>Z< JRD,0*,>4b< F4FH,<Z

?D(">42"P44 ?$X,*4>,>>ZN ="P46, " H"80, BD@(D"<<"< *,6FH&46 (H"84<, 8"8 *,FbH4:,H4b
B@ D"2:4R>Z< H,<"<), F H,< RH@$Z @>4 <@(:4 <"8F4<":\>@ T4D@8@ 4FB@:\2@&"H\

8@F<4R,F8J` H,N>48J BD4 D,T,>44 F&@4N 2"*"R 4 *@FH40,>44 B@FH"&:,>>ZN P,:,6. A@^H@<J
& D"<8"N _=3EA+5E-III F:,*J,H "8H4&>@ BD@B"(">*4D@&"H\ 4FB@:\2@&">4, 8@F<4R,F8@6
H,N>484 & F4FH,<, ?D(">42"P44 ?$X,*4>,>>ZN ="P46.

9. % ^H@< 8@>H,8FH, ',D<">4b BD,*:@04H &>4<">4` AD@(D"<<Z ?D(">42"P44

?$X,*4>,>>ZN ="P46 B@ @8DJ0"`V,6 FD,*, E4FH,<J B@4F8" 4>L@D<"P44 7@<4H,H" B@

FBJH>48"< >"$:`*,>4b 1,<:4 (7+?E) (CILS, www.cils.dlr.de),8@H@D"b $Z:" D"2D"$@H">" &
D"<8"N 7+?E B@* DJ8@&@*FH&@< ',D<">44. E4FH,<" B@4F8" 4>L@D<"P44 CILS BD42&">"
J*@&:,H&@DbH\ B@HD,$>@FH4 B@:\2@&"H,:,6 *">>Z<4 >"$:`*,>4b 1,<:4, @F@$,>>@ &

D"2&4&"`V4NFb FHD">"N. ?>" @$,FB,R4H B@:\2@&"H,:b< J*@$>Z6 *@FHJB 8 4>L@D<"P44 B@
BD@,8H"< 4 8 F@@H&,HFH&J`V,6 *@B@:>4H,:\>@6 4>L@D<"P44 B@ &@BD@F"< BD"8H4R,F8@(@

4FB@:\2@&">4b *">>ZN >"$:`*,>4b 1,<:4.

10. A@ <>,>4` ',D<">44, _=3EA+5E-III BD,*FH"&:b,H F@$@6 &"0>Z6 T"( 8 $@:,,
(:J$@8@<J &F,@$V,<J B@>4<">4` &@BD@F@&, F&b2">>ZN F 8@F<4R,F8@6 H,N>48@6 4 @$:"FHb<4
,, BD"8H4R,F8@(@ BD4<,>,>4b. AD4<,>,>4, 8@F<4R,F8@6 H,N>484 $J*,H @8"2Z&"H\

FJV,FH&,>>@, &:4b>4, >" @$,FB,R,>4, $,2@B"F>@FH4, $:"(@F@FH@b>4b 4 D"2&4H4b

R,:@&,R,F8@(@ @$V,FH&" & XXI &,8,.
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