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 +X³º +XX«º¤X«´ 

 #³Ä´´XӃ´ 6J ­«JӃ   ³°­³º ǎ5 
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 Äº|­³Ǝ´Ə > ¦ +³JJ´ŵ A| ¤´ ?N|X]X³´ J«T + ¤´ *³X|X 

;³­¤XNº 5J«JzX³ > ¦ +³JJ´ 

&JºX ǍǐƈǍǑƈǏǍǏӄ 

EX³´ ­« ǎŸǎ 

&­NÄªX«º ´ºJºÄ´ *.6 2 

8Ä³ ³XZX³X«NX ǏǒŸǎǒǍŸǍǒ 

  

  

 $­°É³ z|º J«T T ´NӃJ ªX³ ´ºJºXªX«º 
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J«É Z­³ª ­³ MÉ J«É ªXJ«´ŵ  «NӃÄT «z °|­º­N­°É «zŵ ³XN­³T «z ­³ ­º|X³

XӃXNº³­« N ­³ ªXN|J« NJӃ ªXº|­T´ŵ Ç º|­Äº º|X °³ ­³ Ç³ ÀX« °X³ª ´´ ­« ­Z
º|X JÄº|­³Ÿ (ÈNX° ­«´ º­ º| ´ ³ÄӃX «NӃÄTX M³ XZ ²Ä­ºX´ J«T NX³ºJ « ­º|X³

«­«ƈN­ªªX³N JӃ Ä´X´ °X³ª ÀXT Ä«TX³ N­°É³ z|º ӃJÇŸ 

A| ´ ³X°­³º |J´ MXX« °³X°J³XT Z­³ º|X $Ӄ X«º «JªXT JM­ÆX J«T ªJÉ «­º MX
Ä´XT MÉ J«É ­º|X³ °X³´­« ­³ X« ºÉ Ç º|­Äº º|X °³ ­³ Ç³ ÀX« N­«´X«º ­Z A­ǓǍ

#EŸ 
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 ǏǒŸǎǒǍŸǍǒ  

EX³´ ­« ªJ«JzXªX«º 

 

&JºX EX³´ ­« ?ºJºÄ´  Äº|­³ $­ªªX«º´ 

ǏǓƈǍǏƈ
ǏǍǏӄ 

ǍŸǎ &³Jx ÆX³´ ­« + ¤´ *³X|Xŵ A| ¤´ ?N|X]X³´ŵ
> ¦ +³JJ´ 

 

ǏǍƈǍǐƈ
ǏǍǏӄ 

ǎŸǍ * «JӃ ÆX³´ ­« + ¤´ *³X|Xŵ A| ¤´ ?N|X]X³´ŵ
> ¦ +³JJ´ 

# $ ZXXTMJN¦  «N­³°­³JºXT 

ǍǐƈǍǑƈ
ǏǍǏӄ 

ǎŸǎ C°TJºX º­ `«JӃ ÆX³´ ­« + ¤´ *³X|Xŵ A| ¤´ ?N|X]X³´ŵ
> ¦ +³JJ´ 

*XXTMJN¦ Z³­ª ´XN­«T # $
ZXXTMJN¦ ³­Ä«T
 «N­³°­³JºXT 
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$­«ºX«º´ 

9ŸŰƣĲŰƣƚ ................................ ................................ ................................ ................................ .................  Ν 

xŔƚƣШŸŉШǯŊƨƖĲƚ ................................ ................................ ................................ ................................ ...........  Ξ 

xŔƚƣШŸŉШƣċĤũĲƚ ................................ ................................ ................................ ................................ ............  Π 

Ν fŰƣƖŸĬƨĦƣŔŸŰ ................................ ................................ ................................ ................................ .......  Σ 

ΝЮΝ 7ċĦťŊƖŸƨŰĬ ................................ ................................ ................................ .............  Σ 

ΝЮΞ ?ŔƚĦũċŔůĲƖ ................................ ................................ ................................ ...............  Σ 

ΝЮΟ ~ċŰĬċƣŸƖǃШĦċũĦƨũċƣŔŸŰƚ ................................ ................................ ............................  Σ 

ΝЮΠ cŔƚƣŸƖǃШŸŉШŰŸŔƚĲШĦŸŰƣŸƨƖƚ................................ ................................ ..........................  Υ 

ΝЮΡ ÂŸƓƨũċƣŔŸŰШĬċƣċ ................................ ................................ ................................ ....... Φ 

ΝЮΣ ÉŸƨƖĦĲШĬċƣċ ................................ ................................ ................................ .............  Φ 

Ξ ?ĲǯŰŔƣŔŸŰƚ ................................ ................................ ................................ ................................ .......  ΝΜ 

ΞЮΝ EǂƓũċŰċƣŔŸŰШŸŉШċШŉĲƽШŉƖĲƕƨĲŰƣũǃШƨƚĲĬШƣĲƖůƚ ................................ ..............................  ΝΜ 

ΞЮΞ xŔŰťШĤĲƣƽĲĲŰШŰƨŔƚċŰĦĲШċŰĬШŰŸŔƚĲШŔůƓċĦƣ ................................ ................................  ΝΝ 

Ο ~ĲƣőŸĬŸũŸŊǃ ................................ ................................ ................................ ................................ ....  ΝΠ 

ΟЮΝ ?ċƣċШŔŰƓƨƣ ................................ ................................ ................................ .............  ΝΠ 

ΟЮΞ ŔƖĦƖċŉƣШƚŸƨƖĦĲШĬċƣċ ................................ ................................ ................................  ΝΣ 

ΟЮΟ ~ċƣĦőШĤĲƣƽĲĲŰШůĲċƚƨƖĲůĲŰƣƚШы ~ÉьШċŰĬШĦċũĦƨũċƣŔŸŰƚШыf ~ь................................ ... ΝΤ 

ΟЮΠ ÑĲĦőŰŔĦċũШĬċƣċ ................................ ................................ ................................ ....... ΝΥ 

ΟЮΡ 9őċŰŊĲƚШŔŰШĦċũĦƨũċƣŔŸŰШůĲƣőŸĬШĦŸůƓċƖĲĬШƣŸШШΞΜΞΜШċŰĬШƓƖĲƻŔŸƨƚШǃĲċƖƚ .....................  ΝΥ 

Π ÅĲƚƨũƣƚ ................................ ................................ ................................ ................................ ............  ΝΦ 

ΠЮΝ 7ċĦťŊƖŸƨŰĬШŔŰŉŸƖůċƣŔŸŰШƣŸШőĲũƓШŔŰƣĲƖƓƖĲƣШƣőĲШƖĲƚƨũƣƚ ................................ ................  ΝΦ 

ΠЮΞ 9ŸůƓċƖŔƚŸŰШŸŉШůĲċƚƨƖĲůĲŰƣƚШċŰĬШĦċũĦƨũċƣŔŸŰƚ ................................ ......................  ΞΥ 

ΠЮΟ  ŸŔƚĲШĦŸŰƣŸƨƖƚ ................................ ................................ ................................ ...... ΟΠ 

ΠЮΠ cĲċũƣőШĲǭĲĦƣƚ ................................ ................................ ................................ ........ ΠΡ 
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2 ´º ­Z `zÄ³X´ 

[ŔŊƨƖĲШΝаШÂĲƖĦĲŰƣċŊĲШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬШċƚШċШŉƨŰĦƣŔŸŰШŸŉШxĬĲŰШŉŸƖШ
ċŔƖĦƖċŉƣШŰŸŔƚĲ ................................ ................................ ................................ ....................  ΝΝ 
[ŔŊƨƖĲШΞаШÂĲƖĦĲŰƣċŊĲШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШċƚШċШŉƨŰĦƣŔŸŰШŸŉШxĬĲŰШĬƨĲШƣŸШċŔƖĦƖċŉƣШ
ŰŸŔƚĲЮ ................................ ................................ ................................ ..............................  ΝΞ 
[ŔŊƨƖĲШΟаШÂĲƖĦĲŰƣċŊĲШŸŉШŔŰĬŔƻŔĬƨċũƚШĲǂƓĲƖŔĲŰĦŔŰŊШƚĲƻĲƖĲШƚũĲĲƓШĬŔƚƣƨƖĤċŰĦĲШċƚШċШŉƨŰĦƣŔŸŰШŸŉШxŰŔŊőƣШ
ĬƨĲШƣŸШċŔƖĦƖċŉƣШŰŸŔƚĲЮ ................................ ................................ ................................ ......... ΝΟ 
[ŔŊƨƖĲШΠаШEƻŸũƨƣŔŸŰШŸŉШǰŔŊőƣШƣƖċǭŔĦШыċũũШůŸƻĲůĲŰƣƚьШċƣШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣЮ ................................ . ΞΜ 
[ŔŊƨƖĲШΡаШEƻŸũƨƣŔŸŰШŸŉШǰŔŊőƣШƣƖċǭŔĦШĬƨƖŔŰŊШƣőĲШŰŔŊőƣШыΞΟаΜΜрΜΣаΜΜьШċƣШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣЮ .............  ΞΝ 
[ŔŊƨƖĲШΣаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШċŔƖĦƖċŉƣШůŸƻĲůĲŰƣƚШŔŰƻŸũƻŔŰŊШőĲċƻǃШċŔƖĦƖċŉƣШĤĲƣƽĲĲŰШΜΤаΜΜШ
ċŰĬШΞΟаΜΜЮ ................................ ................................ ................................ .......................  ΞΞ 
[ŔŊƨƖĲШΤаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШċŔƖĦƖċŉƣШůŸƻĲůĲŰƣƚШŔŰƻŸũƻŔŰŊШũŔŊőƣĲƖШċŔƖĦƖċŉƣШĤĲƣƽĲĲŰШΜΤаΜΜШ
ċŰĬШΞΟаΜΜЮ ................................ ................................ ................................ .......................  ΞΟ 
[ŔŊƨƖĲШΥаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШċƖƖŔƻċũƚШŔŰШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШыŉƖŸůШΞΟаΜΜШƣŸШΜΤаΜΜьЮ ...........  ΞΠ 
[ŔŊƨƨƖШΦаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШŔŰШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШыŉƖŸůШΞΟаΜΜШƣŸШΜΤаΜΜШőŸƨƖƚьЮ
 ................................ ................................ ................................ ................................ ....... ΞΠ 
[ŔŊƨƖĲШΝΜаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШƖƨŰƽċǃШƨƚĲШĤĲƣƽĲĲŰШΜΤаΜΜШċŰĬШΞΟаΜΜЮ ................................ ........ ΞΣ 
[ŔŊƨƖĲШΝΝаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШƖƨŰƽċǃШƨƚĲШĬƨƖŔŰŊШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШыŉƖŸůШΞΟаΜΜШƣŸШΜΤаΜΜьЮ .............  ΞΣ 
[ŔŊƨƖĲШΝΞаШéŔƚƨċũŔƚċƣŔŸŰШŸŉШé§ÅШыƖĲĬьШċŰĬШÅ ÂШыĤũƨĲьШċƓƓƖŸċĦőШƓƖŸĦĲĬƨƖĲƚШŉŸƖШƖƨŰƽċǃШΜΤxШŔŰƣŸШ
7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣ ................................ ................................ ................................ ...............  ΞΥ 
[ŔŊƨƖĲШΝΟаШxĬċǃШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΡΡШċŰĬШΣΜШĬ7ы ьШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΝΦШыŊƖĲĲŰьЯШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ ................................ ................................ ................................ ....... ΟΡ 
[ŔŊƨƖĲШΝΠаШxĲƻĲŰŔŰŊШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΡΜШċŰĬШΡΡШĬ7ы ьШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΝΦШыŊƖĲĲŰьЯШ
ΞΜΞΠШыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ ................................ ................................ ...............................  ΟΤ 
[ŔŊƨƖĲШΝΡаШxŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΠΜШċŰĬШΠΡШĬ7ы ьШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΝΦШыŊƖĲĲŰьЯШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ ................................ ................................ ................................ ....... ΟΥ 
[ŔŊƨƖĲШΝΣаШxĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΠΡШċŰĬШΡΜШĬ7ы ьШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΝΦШыŊƖĲĲŰьЯШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ ................................ ................................ ................................ ....... ΟΦ 
[ŔŊƨƖĲШΝΤаШ[ƖĲƕЮΤΜЯĬċǃШĦŸŰƣŸƨƖƚШыΡǂШċŰĬШΝΜǂШċĤŸƻĲШΤΜШĬ7ы ььШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲь ................................ ................................ ................................ ........ ΠΜ 
[ŔŊƨƖĲШΝΥаШ[ƖĲƕЮΤΜЯĲƻĲŰŔŰŊШĦŸŰƣŸƨƖƚШыΝǂШċŰĬШΡǂШċĤŸƻĲШΤΜШĬ7ы ььШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ ................................ ................................ ................................ ....... ΠΝ 
[ŔŊƨƖĲШΝΦаШ[ƖĲƕЮΤΜЯŰŔŊőƣШĦŸŰƣŸƨƖƚШыΝǂШċŰĬШΡǂШċĤŸƻĲШΤΜШĬ7ы ььШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ ................................ ................................ ................................ ....... ΠΞ 
[ŔŊƨƖĲШΞΜаШ[ƖĲƕЮΣΜЯĬċǃШĦŸŰƣŸƨƖƚШыΡΜǂШċŰĬШΝΜΜǂШċĤŸƻĲШΣΜШĬ7ы ььШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲь ................................ ................................ ................................ ........ ΠΟ 
[ŔŊƨƖĲШΞΝаШ[ƖĲƕЮΣΜЯĲƻĲŰŔŰŊШĦŸŰƣŸƨƖƚШыΝΜǂШċŰĬШΝΡǂШċĤŸƻĲШΣΜШĬ7ы ььШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШ
ΞΜΞΠШыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲь ................................ ................................ ................................  ΠΠ 
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[ŔŊƨƖĲШΞΞаШ[ƖĲƕЮΣΜЯŰŔŊőƣШĦŸŰƣŸƨƖƚШыΝΜǂШċŰĬШΝΡǂШċĤŸƻĲШΣΜШĬ7ы ььШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ ................................ ................................ ................................ ....... ΠΡ 
[ŔŊƨƨƖШΞΟаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШƽŔƣőŔŰШƣőĲШ
xĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖШŸŉШΡΡШĬ7ы ь ................................ ................................ ..........................  ΠΤ 
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ΝЮΝ 7ċĦťŊƖŸƨŰĬ 

ÑőĲШ[ũĲůŔƚőШ]ŸƻĲƖŰůĲŰƣШŔůƓŸƚĲƚШċŰШŸĤũŔŊċƣŔŸŰШŸŰШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃШƣŸШċŰŰƨċũũǃШ
ĦċũĦƨũċƣĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŔŰШŸƖĬĲƖШƣŸШċƚƚĲƚƚШƣőĲШŰŸŔƚĲШŔůƓċĦƣШĦċƨƚĲĬШĤǃШĬĲƓċƖƣŔŰŊШċŰĬШũċŰĬŔŰŊШ
ċŔƖĦƖċŉƣШŸŰШƣőĲШċƖĲċШƚƨƖƖŸƨŰĬŔŰŊШƣőĲШċŔƖƓŸƖƣЮШ[ŸƖШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣЯШƣőĲƚĲШĦċũĦƨũċƣŔŸŰƚШċƖĲШ
ƖĲƕƨŔƖĲĬШƨŰĬĲƖШƣőĲШ[ũĲůŔƚőШEŰƻŔƖŸŰůĲŰƣċũШxŔĦĲŰƚŔŰŊШÅĲŊƨũċƣŔŸŰƚШыéx ÅE~ьЮ 

ÑőĲƚĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚШċƖĲШĦċũĦƨũċƣĲĬШċĦĦŸƖĬŔŰŊШƣŸШċШƚƣƖŔĦƣũǃШĬĲǯŰĲĬШůĲƣőŸĬŸũŸŊǃШыƚĲĲШѾΝЮΟьШċŰĬШ
ƖĲǰĲĦƣШĲƻŸũƨƣŔŸŰƚШŔŰШƣőĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШċŰĬШǰĲĲƣШĦőċŰŊĲƚЯШċƚШƽĲũũШċƚШƣőĲШċĦƣƨċũШƨƚĲШŸŉШ
ƖƨŰƽċǃƚШċŰĬШǰŔŊőƣШƓċƣőƚЮШìĲċƣőĲƖШĦŸŰĬŔƣŔŸŰƚШċŰĬШŸƣőĲƖШĲƻĲŰƣƚШŸƻĲƖШƣőĲШĦŸƨƖƚĲШŸŉШƣőĲШǃĲċƖШ
ċǭĲĦƣШƣőŔƚШċĦƣƨċũШƨƚĲЮШ 

ÑŸШĦőĲĦťШƣőĲШċĦĦƨƖċĦǃШŸŉШƣőĲШĦċũĦƨũċƣŔŸŰƚЯШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚШċƖĲШĦŸůƓċƖĲĬШƽŔƣőШƣőĲШƚŸƨŰĬШ
ůĲċƚƨƖĲůĲŰƣƚШċƣШċШŰƨůĤĲƖШŸŉШũŸĦċƣŔŸŰƚШċƖŸƨŰĬШƣőĲШċŔƖƓŸƖƣЮ 

7ĲƣƽĲĲŰШΝΦΦΣШċŰĬШΞΜΝΠЯШƣőĲƚĲШĦŸŰƣŸƨƖƚШƽĲƖĲШĦċũĦƨũċƣĲĬШĤǃШƣőĲШ ĦŸƨƚƣŔĦƚШċŰĬШÑőĲƖůċũШ
ÂőǃƚŔĦƚШxċĤŸƖċƣŸƖǃШċƣШuÖШxĲƨƻĲŰЮШ7ĲƣƽĲĲŰШΞΜΝΡШċŰĬШΞΜΞΜЯШƣőĲШì éEÉШƖĲƚĲċƖĦőШŊƖŸƨƓШċƣШ]őĲŰƣШ
ÖŰŔƻĲƖƚŔƣǃШƣŸŸťШŸŰШƣőŔƚШƣċƚťЮШÉŔŰĦĲШΞΜΞΝЯШƣőĲƚĲШĦċũĦƨũċƣŔŸŰƚШőċƻĲШĤĲĲŰШĦċƖƖŔĲĬШŸƨƣШĤǃШÑŸΤΜЮШÑőĲШ
ĦċũĦƨũċƣŔŸŰƚШċƖĲШĦŸůůŔƚƚŔŸŰĲĬШĤǃШƣőĲШċŔƖƓŸƖƣШŸƓĲƖċƣŸƖЯШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃЮШ 

ΝЮΞ ?ŔƚĦũċŔůĲƖ 

ÑőŔƚШċƚƚŔŊŰůĲŰƣШŔƚШƓĲƖŉŸƖůĲĬШĤǃШƖĲĦŸŊŰŔƚĲĬШƚŸƨŰĬШĲǂƓĲƖƣƚШƽŸƖťŔŰŊШċƣШÑŸΤΜШƽŔƣőШƣőĲШĲǂƓũŔĦŔƣШ
ŔŰƚƣƖƨĦƣŔŸŰƚШƣŸШƚƨĤůŔƣШċШƖĲƓŸƖƣШƣőċƣШĦŸůƓũŔĲƚШƽŔƣőШƣőĲШũĲŊċũШŸĤũŔŊċƣŔŸŰƚШŔůƓŸƚĲĬШŸŰШ7ƖƨƚƚĲũƚШ
ŔƖƓŸƖƣШ9ŸůƓċŰǃШƓĲƖƣċŔŰŔŰŊШƣŸШƣőĲШċƓƓũŔĦċĤũĲШũĲŊŔƚũċƣŔŸŰЮШÑőĲШƖĲĦŸŊŰŔƚĲĬШƚŸƨŰĬШĲǂƓĲƖƣƚШċƣШÑŸΤΜШ

ċƖĲШƖĲƚƓŸŰƚŔĤũĲШŉŸƖШƣőĲШĦŸŰŉŸƖůŔƣǃШŸŉШƣőŔƚШƖĲƓŸƖƣЯШĤƨƣШċƖĲШŰŸƣШƖĲƚƓŸŰƚŔĤũĲШŉŸƖШƣőĲШƕƨċũŔƣǃШċŰĬШ
ĦŸůƓƖĲőĲŰƚŔƻĲŰĲƚƚШŸŉШƣőĲШƖċƽШĬċƣċШƓƖŸƻŔĬĲĬШƣŸШƣőĲůЮШ[ŸƖШƣőĲШƓƨƖƓŸƚĲƚШŸŉШƣőŔƚШƖĲƓŸƖƣЯШÅŔťШ
]ƖċċƚШƽċƚШĲŰŊċŊĲĬШŸŰШĤĲőċũŉШŸŉШÑŸΤΜШċƚШċŰШċĦĦƖĲĬŔƣĲĬШĲŰƻŔƖŸŰůĲŰƣċũШĲǂƓĲƖƣШŸŰШŰŸŔƚĲШċŰĬШ
ƻŔĤƖċƣŔŸŰЮШ 

ÑőŔƚШƖĲƓŸƖƣШĬŸĲƚШŰŸƣШĦŸŰƣċŔŰШŔŰŉŸƖůċƣŔŸŰЯШŸƓŔŰŔŸŰƚШŸƖШċĬƻŔĦĲШŸŰШƣőĲШċƓƓũŔĦċĤũĲШыĲŰƻŔƖŸŰůĲŰƣċũьШ
ũĲŊŔƚũċƣŔŸŰШċƣШŉĲĬĲƖċũШŸƖШƖĲŊŔŸŰċũШũĲƻĲũШċŰĬШŔƚШŰŸƣШƚƨŔƣċĤũĲШƣŸШĤĲШƨƚĲĬШŉŸƖШƣőŔƚШƓƨƖƓŸƚĲЮ 

ΝЮΟ ~ċŰĬċƣŸƖǃШĦċũĦƨũċƣŔŸŰƚ 

ÑőĲШŸƓĲƖċƣŸƖШŸŉШċŰШċĲƖŸĬƖŸůĲШĦũċƚƚŔǯĲĬШċƚШ9ũċƚƚШf1ШŔƚШƖĲƕƨŔƖĲĬШĤǃШƣőĲШéx ÅE~ШĲŰƻŔƖŸŰůĲŰƣċũШ
ũĲŊŔƚũċƣŔŸŰШƣŸШőċƻĲШƣőĲШŉŸũũŸƽŔŰŊШŰŸŔƚĲШĦŸŰƣŸƨƖƚШĦċũĦƨũċƣĲĬШċŰŰƨċũũǃа 

 

 

1 Class I Airports: airports that comply with the definition of the 1944 Chicago Convention establishing the International Civil Aviation Organization 

and have a runway of at least 800 metres  
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¶ xĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΡΡЯШΣΜЯШΣΡЯШΤΜШċŰĬШΤΡШĬ7ы ьШƣŸШƚőŸƽШŰŸŔƚĲШŔůƓċĦƣШŸƻĲƖШΞΠШőŸƨƖƚЯШċŰĬШƣŸШ
ĬĲƣĲƖůŔŰĲШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬб 

¶ xĬċǃШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΡΡЯШΣΜЯШΣΡЯШΤΜШċŰĬШΤΡШĬ7ы ьШƣŸШƚőŸƽШŰŸŔƚĲШŔůƓċĦƣШĬƨƖŔŰŊШƣőĲШĬċǃШŉƖŸůШ
ΜΤаΜΜШƣŸШΝΦаΜΜб 

¶ xĲƻĲŰŔŰŊШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΡΜЯШΡΡЯШΣΜЯШΣΡЯШΤΜШċŰĬШΤΡШĬ7ы ьШƣŸШƚőŸƽШŰŸŔƚĲШŔůƓċĦƣШĬƨƖŔŰŊШƣőĲШ
ĲƻĲŰŔŰŊШŉƖŸůШΝΦаΜΜШƣŸШΞΟаΜΜб 

¶ xŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΠΡЯШΡΜЯШΡΡЯШΣΜЯШΣΡШċŰĬШΤΜШĬ7ы ьШƣŸШƚőŸƽШŰŸŔƚĲШŔůƓċĦƣШċƣШŰŔŊőƣШŉƖŸůШ
ΞΟаΜΜШƣŸШΜΤаΜΜб 

 

ÑőĲШéx ÅE~ШĲŰƻŔƖŸŰůĲŰƣċũШũĲŊŔƚũċƣŔŸŰШƚƣŔƓƨũċƣĲƚШƣőċƣШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚШċƖĲШĦċũĦƨũċƣĲĬШƨƚŔŰŊШ
ċШĦċũĦƨũċƣŔŸŰШůŸĬĲũШƣőċƣШŔƚШĦŸůƓċƣŔĤũĲШƽŔƣőШƣőĲШůĲƣőŸĬŸũŸŊǃШċƚШƚƣċƣĲĬШŔŰШE9 9Ш?ŸĦЮШΞΦЯШƣőŔƖĬШ
ĲĬŔƣŔŸŰШыΞΜΜΡьШŸƖШċШũċƣĲƖШĲĬŔƣŔŸŰЮШ§ŰШΤШ?ĲĦĲůĤĲƖШΞΜΝΣЯШƣőĲШŉŸƨƖƣőШĲĬŔƣŔŸŰШŸŉШE9 9Ш?ŸĦЮШΞΦШƽċƚШ
ċĬŸƓƣĲĬЮШ ƚШƚƨĦőЯШƣőĲШŉŸƨƖƣőШĲĬŔƣŔŸŰШƚĲƖƻĲƚШċƚШƣőĲШŊƨŔĬĲũŔŰĲШŉŸƖШƣőĲШĦċũĦƨũċƣŔŸŰШůĲƣőŸĬЮ 

fŰШċĬĬŔƣŔŸŰШƣŸШƣőĲШéx ÅE~ШŸĤũŔŊċƣŔŸŰƚЯШƣőĲШĲŰƻŔƖŸŰůĲŰƣċũШƓĲƖůŔƣ2ШŊƖċŰƣĲĬШƣŸШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ
9ŸůƓċŰǃШƖĲƕƨŔƖĲƚШĲǂƣƖċШŰŸŔƚĲШĦŸŰƣŸƨƖШĦċũĦƨũċƣŔŸŰƚШŉŸƖа 

¶ xĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉƖŸůШΠΡШĬ7ы ьШƨƓƽċƖĬƚЯШċŰĬШxŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉƖŸůШΠΜШĬ7ы ьШƨƓƽċƖĬƚ 
¶ [ƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШŉŸƖШΤΜШĬ7ы ьШċŰĬШΣΜШĬ7ы ьа 
o [ƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШŉŸƖШΤΜШĬ7ы ьШĬƨƖŔŰŊШƣőĲШĬċǃƣŔůĲШƓĲƖŔŸĬШыΜΤаΜΜШƣŸШΝΦаΜΜьШŉŸƖШƣőĲШ
ŉŸũũŸƽŔŰŊШŉƖĲƕƨĲŰĦŔĲƚаШΡǂЯШΝΜǂЯШΞΜǂЯШΡΜǂШċŰĬШΝΜΜǂб 

o [ƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШŉŸƖШΤΜШĬ7ы ьШĬƨƖŔŰŊШƣőĲШĲƻĲŰŔŰŊШƓĲƖŔŸĬШыΝΦаΜΜШƣŸШΞΟаΜΜьШŉŸƖШƣőĲШ
ŉŸũũŸƽŔŰŊШŉƖĲƕƨĲŰĦŔĲƚаШΝǂЯШΡǂЯШΝΜǂЯШċŰĬШΞΜǂб 

o [ƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШŉŸƖШΤΜШĬ7ы ьШĬƨƖŔŰŊШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШыΞΟаΜΜШƣŸШΜΤаΜΜьШŉŸƖШƣőĲШŉŸũũŸƽŔŰŊШ
ŉƖĲƕƨĲŰĦŔĲƚаШΝǂЯШΡǂЯШΝΜǂЯШċŰĬШΞΜǂб 

o [ƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШŉŸƖШΣΜШĬ7ы ьШĬƨƖŔŰŊШƣőĲШĬċǃƣŔůĲШƓĲƖŔŸĬШыΜΤаΜΜШƣŸШΝΦаΜΜьШŉŸƖШƣőĲШ
ŉŸũũŸƽŔŰŊШŉƖĲƕƨĲŰĦŔĲƚаШΡΜǂЯШΝΜΜǂЯШΝΡΜǂЯШċŰĬШΞΜΜǂб 

o [ƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШŉŸƖШΣΜШĬ7ы ьШĬƨƖŔŰŊШƣőĲШĲƻĲŰŔŰŊШƓĲƖŔŸĬШыΝΦаΜΜШƣŸШΞΟаΜΜьШŉŸƖШƣőĲШ
ŉŸũũŸƽŔŰŊШŉƖĲƕƨĲŰĦŔĲƚаШΝΜǂЯШΝΡǂЯШΞΜǂЯШċŰĬШΟΜǂб 

o [ƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШŉŸƖШΣΜШĬ7ы ьШĬƨƖŔŰŊШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШыΞΟаΜΜШƣŸШΜΤаΜΜьШŉŸƖШƣőĲШŉŸũũŸƽŔŰŊШ
ŉƖĲƕƨĲŰĦŔĲƚаШΝΜǂЯШΝΡǂЯШΞΜǂЯШċŰĬШΟΜǂЮ 

 

ÑőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬШƽŔƣőŔŰШƣőĲШĬŔǭĲƖĲŰƣШxĬĲŰШĦŸŰƣŸƨƖШ
ǍŸŰĲƚШыΡΡШĬ7ы ьШċŰĬШċĤŸƻĲьШŔƚШƣŸШĤĲШĬĲƣĲƖůŔŰĲĬШŸŰШƣőĲШĤċƚŔƚШŸŉШƣőĲШĬŸƚĲрƖĲƚƓŸŰƚĲШƖĲũċƣŔŸŰƚőŔƓШ
ŔŰĦũƨĬĲĬШŔŰШéx ÅE~ЮШÑőĲШĲŰƻŔƖŸŰůĲŰƣċũШƓĲƖůŔƣШċũƚŸШƖĲƕƨŔƖĲƚШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШ
ƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШыΠΡШĬ7ы ьШxĬĲŰШċŰĬШċĤŸƻĲьШċŰĬШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШĲǂƓĲƖŔĲŰĦŔŰŊШƚĲƻĲƖĲШƚũĲĲƓШ

 

 

2 Environmental permit OMV/2022106386 granted on 29 March 2024 to Brussels Airport Company. This permit was revoked by a ruling of the 

Council for Permit Disputes on 17 July 2025. In the same ruling, the Council ruled that, pending the issue of a new environmental permit, the 

effects of the revoked environmental permit would remain in force until 30 June 2029. 
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ĬŔƚƣƨƖĤċŰĦĲШыŉƖŸůШΠΜШĬ7ы ьШxŰŔŊőƣШċŰĬШċĤŸƻĲьШƣŸШĤĲШĬĲƣĲƖůŔŰĲĬШŸŰШƣőĲШĤċƚŔƚШŸŉШƣőĲШĬŸƚĲр
ƖĲƚƓŸŰƚĲШƖĲũċƣŔŸŰƚőŔƓШĲƚƣċĤũŔƚőĲĬШĤǃШƣőĲШìc§Ю 

ÑőĲШŰŸŔƚĲШǍŸŰĲƚШůƨƚƣШĤĲШƚőŸƽŰШŸŰШċШΝоΞΡШΜΜΜШƚĦċũĲШůċƓЮ 

ΝЮΠ cŔƚƣŸƖǃШŸŉШŰŸŔƚĲШĦŸŰƣŸƨƖƚ 

ÑőĲШċŰŰƨċũШĦċũĦƨũċƣŔŸŰШŸŉШŰŸŔƚĲШĦŸŰƣŸƨƖƚШƚƣċƖƣĲĬШŔŰШΝΦΦΣЮШÖŰƣŔũШéx ÅE~ШƽċƚШċůĲŰĬĲĬШƣŸШ
ĦŸůƓũǃШƽŔƣőШƣőĲШEƨƖŸƓĲċŰШŊƨŔĬĲũŔŰĲШŸŰШĲŰƻŔƖŸŰůĲŰƣċũШŰŸŔƚĲШыΞΜΜΞоΠΦоE]ьШŔŰШΞΜΜΡЯШƣőĲШ
ŉŸũũŸƽŔŰŊШĬŔƻŔƚŔŸŰШŸŉШƣőĲШŸƓĲƖċƣŔŸŰċũШĬċǃШƽċƚШƨƚĲĬШыĬċǃаШΜΣаΜΜШтШΞΟаΜΜбШŰŔŊőƣаШΞΟаΜΜШтШΜΣаΜΜьЮШ
ÉŔŰĦĲШƣőĲШƓŸŔŰƣШƽőĲƖĲШéx ÅE~ШƽċƚШĤƖŸƨŊőƣШŔŰШũŔŰĲШƽŔƣőШƣőĲШ?ŔƖĲĦƣŔƻĲЯШƣőĲШŸǭŔĦŔċũũǃШƖĲƓŸƖƣċĤũĲШ
ŰŸŔƚĲШĦŸŰƣŸƨƖƚШċƖĲШĦċũĦƨũċƣĲĬШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШĬċǃШŉŸƖůċƣШŸŉШƣőĲШ?ŔƖĲĦƣŔƻĲШыĬċǃаШΜΤаΜΜШтШΝΦаΜΜбШ
ĲƻĲŰŔŰŊаШΝΦаΜΜШтШΞΟаΜΜбШŰŔŊőƣаШΞΟаΜΜШтШΜΤаΜΜьЮШ 

ÉŔŰĦĲШΞΜΝΝЯШƣőĲШf ~ШΤШůŸĬĲũШыƚƨĤрƻĲƖƚŔŸŰШf ~ШΤЮΜĤьШőċƚШĤĲĲŰШƨƚĲĬШŉŸƖШƣőĲШĦċũĦƨũċƣŔŸŰШŸŉШƣőĲШ
ŰŸŔƚĲШĦŸŰƣŸƨƖƚЮШ~ŸĬĲũШƻĲƖƚŔŸŰШΣЮΜĦШƽċƚШƨƚĲĬШŉŸƖШƣőĲШŸǭŔĦŔċũũǃШƖĲƓŸƖƣĲĬШŰŸŔƚĲШĦŸŰƣŸƨƖƚШĲƻĲƖǃШ
ǃĲċƖШŉƖŸůШΞΜΜΜШƣŸШΞΜΝΜЮШ ƚШƣőĲШůŸĬĲũШƨƚĲĬШċŰĬШƣőĲШċƚƚŸĦŔċƣĲĬШċŔƖĦƖċŉƣШĬċƣċĤċƚĲШċǭĲĦƣШƣőĲШ
ĦċũĦƨũċƣĲĬШŰŸŔƚĲШĦŸŰƣŸƨƖƚЯШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШƣőĲШǃĲċƖШΞΜΜΜШċŰĬШŉŸƖШƣőĲШǃĲċƖƚШΞΜΜΣШƣŸШΞΜΝΜШ
ƽĲƖĲШƖĲĦċũĦƨũċƣĲĬШƨƚŔŰŊШƻĲƖƚŔŸŰШΤЮΜĤ3ЮШÑőċƣШƽċǃЯШƣőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚШƚŔŰĦĲШƣőĲШ
ǃĲċƖШΞΜΜΜШĦċŰШĤĲШůċƓƓĲĬШƽŔƣőŸƨƣШċŰǃШŔŰǰƨĲŰĦĲШĤǃШƣőĲШĦċũĦƨũċƣŔŸŰШůŸĬĲũШƨƚĲĬЮ 

ÉŔŰĦĲШƣőĲШƚƣċƖƣШŸŉШΞΜΞΝЯШƣőĲШĦċũĦƨũċƣŔŸŰƚШőċƻĲШĤĲĲŰШůċĬĲШƨƚŔŰŊШƣőĲШEĦőŸШĦċũĦƨũċƣŔŸŰШůŸĬĲũЯШ
ĬĲƻĲũŸƓĲĬШĤǃШ ĲƖxċĤƚШ7éЮШÖŰĬĲƖШEĦőŸЯШƣőĲШĦċũĦƨũċƣŔŸŰƚШċƖĲШƓĲƖŉŸƖůĲĬШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШ
ůĲƣőŸĬŸũŸŊǃШƚƣċƣĲĬШŔŰШE9 9Ш?ŸĦЮШΞΦЯШŉŸƨƖƣőШĲĬŔƣŔŸŰЮШfŰШċĬĬŔƣŔŸŰШƣŸШƣőŔƚЯШƖĲǯŰĲůĲŰƣƚШőċƻĲШĤĲĲŰШ
ŔůƓũĲůĲŰƣĲĬШƚŔŰĦĲШΞΜΞΝШƽŔƣőШƖĲƚƓĲĦƣШƣŸШƓƖĲƻŔŸƨƚШċŰŰƨċũШĦċũĦƨũċƣŔŸŰƚШŔŰШƣőĲШĬċƣċШƨƚĲĬШċŰĬШƣőĲШ
ŔŰƓƨƣШĬċƣċШŔŰШƣőĲШĦċũĦƨũċƣŔŸŰƚЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШǃĲċƖШΞΜΝΦШőċƚШċũƚŸШĤĲĲŰШƖĲĦċũĦƨũċƣĲĬШŔŰШƣőĲШ
ĦŸŰƣĲǂƣШŸŉШƣőĲШEf ЯШƨƚŔŰŊШƣőŔƚШƨƓĬċƣĲĬШĦċũĦƨũċƣŔŸŰШůŸĬĲũЮШ[ƨƖƣőĲƖШĬĲƣċŔũƚШŸŉШƣőĲШĦőċŰŊĲƚШŔŰШƣőĲШ
ůĲƣőŸĬШŸŉШĦċũĦƨũċƣŔŸŰШċŰĬШƣőĲШĲǭĲĦƣƚШŸŰШƣőĲШĦċũĦƨũċƣĲĬШŰŸŔƚĲШũĲƻĲũƚШċƖĲШĬĲƚĦƖŔĤĲĬШŔŰШƓƓĲŰĬŔǂШ
[Ю 

 

ÉŔŰĦĲШΞΜΞΝЯШƣőĲШĦċũĦƨũċƣŔŸŰШŸŉШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚШőċƚШĤĲĲŰШƓĲƖŉŸƖůĲĬШƨƚŔŰŊШƣőĲШEĦőŸШŰŸŔƚĲШ
ĦċũĦƨũċƣŔŸŰШůŸĬĲũЮШEĦőŸШőċƚШĤĲĲŰШƚĲƣШƨƓШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШƚƓĲĦŔǯĦċƣŔŸŰƚШŸŉШE9 9Ш?ŸĦЮШ
ΞΦЯШŉŸƨƖƣőШĲĬŔƣŔŸŰШыΞΜΝΣьЮШEĦőŸШőċƚШĤĲĲŰШƻĲƖŔǯĲĬШŸŰШƣőĲШĤċƚŔƚШŸŉШƣőĲШƻĲƖŔǯĦċƣŔŸŰШŉƖċůĲƽŸƖťШŸŉШ
E9 9Ш?ŸĦЮШΞΦЯШŉŸƨƖƣőШĲĬŔƣŔŸŰЯШéŸũƨůĲШΟЮШEĦőŸШůċťĲƚШƨƚĲШŸŉШ  ÂШĬċƣċĤċƚĲШƻĲƖƚŔŸŰШΞЮΟЮ 

ÑőŔƚШƚŸŉƣƽċƖĲШůĲĲƣƚШƣőĲШĦŸŰĬŔƣŔŸŰƚШƚƣċƣĲĬШŔŰШéx ÅE~аШѢ ŸŔƚĲШĦŸŰƣŸƨƖƚШůƨƚƣШĤĲШĦċũĦƨũċƣĲĬШ
ƨƚŔŰŊШċШĦċũĦƨũċƣŔŸŰШůŸĬĲũШĦŸůƓċƣŔĤũĲШƽŔƣőШƣőĲШůĲƣőŸĬŸũŸŊǃЯШċƚШƚƣċƣĲĬШŔŰШE9 9Ш?ŸĦЮШΞΦЯШƣőŔƖĬШ
ĲĬŔƣŔŸŰШыΞΜΜΡьШŸƖШċШũċƣĲƖШĲĬŔƣŔŸŰЮѢШÑőĲШƚŸŉƣƽċƖĲШċũƚŸШĦŸůƓũŔĲƚШƽŔƣőШƣőĲШEƨƖŸƓĲċŰШEŰƻŔƖŸŰůĲŰƣċũШ
 ŸŔƚĲШ?ŔƖĲĦƣŔƻĲШΞΜΜΞоΠΦоE9Ю 

 

 

3 For the 60 and 70 dB(A) frequency contours, only the year 2010 was calculated using version 7.0b of the INM calculation model 
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ΝЮΡ ÂŸƓƨũċƣŔŸŰШĬċƣċ 

ÑŸШĬĲƣĲƖůŔŰĲШƣőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШ
ċŰŰŸǃĲĬШƽŔƣőŔŰШƣőĲШĦŸŰƣŸƨƖШǍŸŰĲƚЯШƣőĲШůŸƚƣШƖĲĦĲŰƣШƓŸƓƨũċƣŔŸŰШĬċƣċШċƚШŸŉШΝШsċŰƨċƖǃШΞΜΞΣШŔƚШ
ƨƚĲĬЮШ ĬĬŔƣŔŸŰċũũǃЯШƓŸƓƨũċƣŔŸŰШĬċƣċШċƚШŸŉШΝШsċŰƨċƖǃШΞΜΞΞШŔƚШƨƚĲĬШƣŸШĬĲƣĲƖůŔŰĲШƣőĲШŰƨůĤĲƖШŸŉШ
ƓĲŸƓũĲШƽőŸШċƖĲШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШċŰĬШƽőŸШĲǂƓĲƖŔĲŰĦĲШƚĲƻĲƖĲШƚũĲĲƓШĬŔƚƣƨƖĤċŰĦĲШŔŰШċĦĦŸƖĬċŰĦĲШ
ƽŔƣőШƣőĲШƓƖŸƻŔƚŔŸŰƚШŔŰĦũƨĬĲĬШŔŰШƣőĲШƚƓĲĦŔċũШĦŸŰĬŔƣŔŸŰƚШŸŉШƣőĲШĲŰƻŔƖŸŰůĲŰƣċũШƓĲƖůŔƣЮ 

[ŸƖШΞΜΝΤЯШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚШƖĲƓŸƖƣƚШĬĲƣĲƖůŔŰĲĬШƣőĲШĲǂƓŸƚĲĬШƓŸƓƨũċƣŔŸŰШŸŰШƣőĲШĤċƚŔƚШŸŉШċШ
őŸůŸŊĲŰĲŸƨƚШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƓŸƓƨũċƣŔŸŰШŸƻĲƖШƣőĲШċƖĲċШŸŉШƣőĲШƚƣċƣŔƚƣŔĦċũШƚĲĦƣŸƖЮШÉŔŰĦĲШΞΜΝΤЯШƣőĲШ
ĦċũĦƨũċƣŔŸŰШůĲƣőŸĬШőċƚШĤĲĲŰШƖĲǯŰĲĬШĤǃШŔŰĦũƨĬŔŰŊШƣőĲШċĦƣƨċũШũŸĦċƣŔŸŰШŸŉШƣőĲШċĬĬƖĲƚƚШƓŸŔŰƣƚЮШ
7ċƚĲĬШŸŰШƣőĲШċĬĬƖĲƚƚШǯũĲƚШŔŰШƣőĲШ7ƖƨƚƚĲũƚр9ċƓŔƣċũШÅĲŊŔŸŰЯШìċũũŸŰŔċЯШċŰĬШ[ũċŰĬĲƖƚЯШŔŰШ
ĦŸůĤŔŰċƣŔŸŰШƽŔƣőШƣőĲШƓŸƓƨũċƣŔŸŰШŔŰŉŸƖůċƣŔŸŰШƓĲƖШƚƣċƣŔƚƣŔĦШƚĲĦƣŸƖЯШƣőĲШŰƨůĤĲƖШŸŉШƓĲƖƚŸŰƚШŔƚШ
ĦċũĦƨũċƣĲĬШŉŸƖШĲċĦőШċĬĬƖĲƚƚШũŸĦċƣŔŸŰЮШÑőŔƚШŔƚШĬŸŰĲШĤǃШƨŰŔŉŸƖůũǃШĬŔƚƣƖŔĤƨƣŔŰŊШƣőĲШŰƨůĤĲƖШŸŉШ
ƓĲƖƚŸŰƚШƓĲƖШƚƣċƣŔƚƣŔĦШƚĲĦƣŸƖШŸƻĲƖШƣőĲШŰƨůĤĲƖШŸŉШċĬĬƖĲƚƚШũŸĦċƣŔŸŰƚЮШfŰШ[ũċŰĬĲƖƚЯШċĬĬƖĲƚƚШ
ũŸĦċƣŔŸŰƚШŸŰШĤƨƚŔŰĲƚƚШĲƚƣċƣĲƚШƽĲƖĲШĲǂĦũƨĬĲĬЯШƨŰũĲƚƚШƣőĲƖĲШċƖĲШƚĲƻĲƖċũШċĬĬƖĲƚƚШũŸĦċƣŔŸŰƚШŔŰШċШ
ƚƣċƣŔƚƣŔĦċũШƚĲĦƣŸƖШŸŰШĤƨƚŔŰĲƚƚШĲƚƣċƣĲƚЮШÑőĲШċĤŸƻĲШŔƚШŸŰũǃШċƓƓũŔĦċĤũĲШƣŸШũŸĦċƣŔŸŰƚШŔŰШ[ũċŰĬĲƖƚШ
ƚŔŰĦĲШċŰШċĬĬƖĲƚƚШǯũĲШŉŸƖШŔŰĬƨƚƣƖŔċũШĲƚƣċƣĲƚШƽŔƣőŔŰШƣőĲШ7ƖƨƚƚĲũƚр9ċƓŔƣċũШÅĲŊŔŸŰШċŰĬШìċũũŸŰŔċШƽċƚШ
ŰŸƣШċƻċŔũċĤũĲЮШШ 

ΝЮΣ ÉŸƨƖĦĲШĬċƣċ 

[ŸƖШƣőĲШĦċũĦƨũċƣŔŸŰШŸŉШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚЯШċŰĬШŔŰШŸƖĬĲƖШƣŸШĤĲШċĤũĲШƣŸШĦŸůƓċƖĲШƣőĲШƖĲƚƨũƣƚШċŊċŔŰƚƣШ
ƣőŸƚĲШŸŉШƣőĲШŰŸŔƚĲШůŸŰŔƣŸƖŔŰŊШŰĲƣƽŸƖťЯШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃШőċƚШůċĬĲШƚŸƨƖĦĲШĬċƣċШ
ċƻċŔũċĤũĲЮШ ШĦŸůƓƖĲőĲŰƚŔƻĲШƚƨůůċƖǃШŸŉШƣőĲƚĲШƚŸƨƖĦĲШĬċƣċШĦċƖƖǃŔŰŊШƖĲŉĲƖĲŰĦĲƚШƣŸШƣőĲШ
ĦŸƖƖĲƚƓŸŰĬŔŰŊШǯũĲƚШőċƚШĤĲĲŰШŔŰĦũƨĬĲĬШŔŰШƓƓĲŰĬŔǂШ]Ю 
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Ǐ &X`«  ­«´ 

ΞЮΝ EǂƓũċŰċƣŔŸŰШŸŉШċШŉĲƽШŉƖĲƕƨĲŰƣũǃШƨƚĲĬШƣĲƖůƚ 

ǏŸǎŸǎ  ŸŔƚĲШĦŸŰƣŸƨƖƚ 

ƚШċШƖĲƚƨũƣШŸŉШǰŔŊőƣШƣƖċǭŔĦЯШŰŸŔƚĲШŔůƓċĦƣШŔƚШĲŔƣőĲƖШŸĤƚĲƖƻĲĬШŸƖШĦċũĦƨũċƣĲĬШŉŸƖШĲƻĲƖǃШƓŸŔŰƣШċƖŸƨŰĬШ
ƣőĲШċŔƖƓŸƖƣЮШ?ƨĲШƣŸШċШĬŔǭĲƖĲŰĦĲШŔŰШĬŔƚƣċŰĦĲШŉƖŸůШƣőĲШŰŸŔƚĲШƚŸƨƖĦĲЯШƣőĲƚĲШƻċũƨĲƚШůċǃШƻċƖǃШ
ƚőċƖƓũǃШŉƖŸůШŸŰĲШƓŸŔŰƣШƣŸШċŰŸƣőĲƖЮШ ŸŔƚĲШĦŸŰƣŸƨƖƚШċƖĲШŔƚŸũŔŰĲƚШŸƖШũŔŰĲƚШŸŉШĲƕƨċũШŰŸŔƚĲШŔůƓċĦƣЮШ
ÑőĲƚĲШũŔŰĲƚШĦŸŰŰĲĦƣШƣŸŊĲƣőĲƖШƓŸŔŰƣƚШƽőĲƖĲШĲƕƨċũШŰŸŔƚĲШŔůƓċĦƣШŔƚШŸĤƚĲƖƻĲĬШŸƖШĦċũĦƨũċƣĲĬЮ 

ÑőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚШƽŔƣőШƣőĲШőŔŊőĲƚƣШƻċũƨĲƚШċƖĲШƣőŸƚĲШƚŔƣƨċƣĲĬШĦũŸƚĲƖШƣŸШƣőĲШŰŸŔƚĲШƚŸƨƖĦĲЮШ
[ƨƖƣőĲƖШŉƖŸůШƣőĲШƚŸƨŰĬШƚŸƨƖĦĲЯШƣőĲШƻċũƨĲШŸŉШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŔƚШũŸƽĲƖЮ 

ǏŸǎŸǏ [ƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚ 

ÑőĲШċĦŸƨƚƣŔĦШŔůƓċĦƣШŸŉШċŔƖĦƖċŉƣШƓċƚƚŔŰŊШŸƻĲƖőĲċĬШĦċŰШĤĲШĦőċƖċĦƣĲƖŔƚĲĬШċƣШĲƻĲƖǃШƓŸŔŰƣШċƖŸƨŰĬШ
ƣőĲШċŔƖƓŸƖƣШĤǃЯШŉŸƖШĲǂċůƓũĲЯШƣőĲШůċǂŔůƨůШŰŸŔƚĲШũĲƻĲũШŸĤƚĲƖƻĲĬШĬƨƖŔŰŊШċŰǃШƚƨĦőШƓċƚƚЮШÑőŔƚШ
ůċǂŔůƨůШŰŸŔƚĲШũĲƻĲũШĦċŰШĤĲШĬĲƣĲƖůŔŰĲĬЯШŉŸƖШĲǂċůƓũĲЯШċƚШƣőĲШůċǂŔůƨůШŸŉШƣőĲШĲƕƨŔƻċũĲŰƣШ
ƚŸƨŰĬШƓƖĲƚƚƨƖĲШũĲƻĲũƚШŸƻĲƖШŸŰĲШƚĲĦŸŰĬШыxĲƕЯΝƚЯůċǂьШƽőŔũĲШƣőĲШċŔƖĦƖċŉƣШƓċƚƚĲƚШŸƻĲƖőĲċĬЮ 

ÑőĲШŰƨůĤĲƖШŸŉШƣŔůĲƚШƣőċƣШƣőĲШůċǂŔůƨůШƚŸƨŰĬШƓƖĲƚƚƨƖĲШũĲƻĲũШĲǂĦĲĲĬƚШċШƓċƖƣŔĦƨũċƖШƻċũƨĲШĦċŰШĤĲШ
ĦċũĦƨũċƣĲĬШŉŸƖШƣőĲШƓċƚƚċŊĲШŸŉШċũũШċŔƖĦƖċŉƣШŸƻĲƖШƣőĲШĦŸƨƖƚĲШŸŉШċШǃĲċƖЮШÑőĲШŰƨůĤĲƖШŸŉШƣŔůĲƚШŸŰШ
ċƻĲƖċŊĲШƣőċƣШƣőŔƚШƻċũƨĲШŔƚШĲǂĦĲĲĬĲĬШĲċĦőШĬċǃШŔƚШƣőĲШĲǂĦĲƚƚШŉƖĲƕƨĲŰĦǃЮШ[ƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШ
ĦŸŰŰĲĦƣШũŸĦċƣŔŸŰƚШƽőĲƖĲШƣőŔƚШŰƨůĤĲƖШŔƚШĲƕƨċũЮ 

ǏŸǎŸǐ  ŸŔƚĲШǍŸŰĲƚ 

ШŰŸŔƚĲШǍŸŰĲШŔƚШƣőĲШǍŸŰĲШĬĲũŔůŔƣĲĬШĤǃШƣƽŸШƚƨĦĦĲƚƚŔƻĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚЮШÑőĲШΣΜрΣΡШĬ7ы ьШŰŸŔƚĲШ
ǍŸŰĲЯШŉŸƖШĲǂċůƓũĲЯШŔƚШƣőĲШǍŸŰĲШĤĲƣƽĲĲŰШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΣΜШċŰĬШΣΡШĬ7ы ьЮ 

ǏŸǎŸǑ ÑőĲШрƽĲŔŊőƣĲĬШĲƕƨŔƻċũĲŰƣШƚŸƨŰĬШƓƖĲƚƚƨƖĲШũĲƻĲũШxĲƕЯÑ 

ÑőĲШŰŸŔƚĲШĦċƨƚĲĬШĤǃШċŔƖĦƖċŉƣШƓċƚƚŔŰŊШŸƻĲƖőĲċĬШŔƚШŰŸƣШċШĦŸŰƚƣċŰƣШŰŸŔƚĲЯШĤƨƣШőċƚШƣőĲШ
ĦőċƖċĦƣĲƖŔƚƣŔĦШŸŉШƖŔƚŔŰŊШƚőċƖƓũǃШƣŸШċШůċǂŔůƨůШũĲƻĲũШċŰĬШĬĲĦũŔŰŔŰŊШƚőċƖƓũǃШċŊċŔŰШċŉƣĲƖƽċƖĬƚЮШ
 ŸŔƚĲШŔůƓċĦƣШċƣШċШƚƓĲĦŔǯĦШƓũċĦĲШƖĲƚƨũƣŔŰŊШŉƖŸůШǰƨĦƣƨċƣŔŰŊШƚŸƨŰĬƚШŸƻĲƖШċШƓĲƖŔŸĬШŔƚШƖĲƓƖĲƚĲŰƣĲĬШ
ĤǃШƣőĲШрƽĲŔŊőƣĲĬШĲƕƨŔƻċũĲŰƣШƚŸƨŰĬШƓƖĲƚƚƨƖĲШũĲƻĲũШxĲƕЯÑЮШ 

ÑőĲШрƽĲŔŊőƣĲĬШĲƕƨŔƻċũĲŰƣШƚŸƨŰĬШƓƖĲƚƚƨƖĲШũĲƻĲũШxĲƕЯÑЯШŸƻĲƖШċШƓĲƖŔŸĬШÑЯШŔƚШƣőĲШƚŸƨŰĬШƓƖĲƚƚƨƖĲШ
ũĲƻĲũШŸŉШƣőĲШĦŸŰƚƣċŰƣШƚŸƨŰĬШƣőċƣШĦŸŰƣċŔŰƚШƣőĲШƚċůĲШċĦŸƨƚƣŔĦШĲŰĲƖŊǃШċƚШƣőĲШǰƨĦƣƨċƣŔŰŊШƚŸƨŰĬШ
ĬƨƖŔŰŊШƣőĲШƚċůĲШƓĲƖŔŸĬЮШÑőĲШƨŰŔƣШŉŸƖШċŰШрƽĲŔŊőƣĲĬШĲƕƨŔƻċũĲŰƣШƚŸƨŰĬШƓƖĲƚƚƨƖĲШũĲƻĲũШŔƚШƣőĲШ
Ĭ7ы ьЮ 

ÑőĲШĬĲƚŔŊŰċƣŔŸŰШрƽĲŔŊőƣĲĬШыŔŰĬĲǂШ ьШůĲċŰƚШƣőċƣШċŰШрǯũƣĲƖШŔƚШƨƚĲĬШƣŸШĬĲƣĲƖůŔŰĲШƣőĲШƚŸƨŰĬШ
ƓƖĲƚƚƨƖĲШũĲƻĲũƚЮШÑőŔƚШǯũƣĲƖШƖĲǰĲĦƣƚШƣőĲШƓŔƣĦőШƚĲŰƚŔƣŔƻŔƣǃШŸŉШƣőĲШőƨůċŰШĲċƖЮШÉŸƨŰĬƚШċƣШŉƖĲƕƨĲŰĦŔĲƚШ
ƣŸШƽőŔĦőШƣőĲШĲċƖШŔƚШƚĲŰƚŔƣŔƻĲШċƖĲШƽĲŔŊőƣĲĬШůŸƖĲШƣőċŰШƚŸƨŰĬƚШċƣШŉƖĲƕƨĲŰĦŔĲƚШƣŸШƽőŔĦőШŸƨƖШ
őĲċƖŔŰŊШŔƚШũĲƚƚШƚĲŰƚŔƣŔƻĲЮШfŰƣĲƖŰċƣŔŸŰċũũǃЯШрƽĲŔŊőƣŔŰŊШŔƚШċĦĦĲƓƣĲĬШċƚШƣőĲШƚƣċŰĬċƖĬШůĲċƚƨƖĲůĲŰƣШ
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ŉŸƖШĬĲƣĲƖůŔŰŔŰŊШŰŸŔƚĲШŔůƓċĦƣШċƖŸƨŰĬШċŔƖƓŸƖƣƚЮШÑőĲШƨƚĲШŸŉШрƽĲŔŊőƣŔŰŊШŔƚШċũƚŸШƖĲƕƨŔƖĲĬШĤǃШƣőĲШ
éx ÅE~ШũĲŊŔƚũċƣŔŸŰШŸŰШċŔƖƓŸƖƣƚЮ 

ÑőŔƚШƖĲƓŸƖƣШĦċũĦƨũċƣĲƚШƣőƖĲĲШƣǃƓĲƚШŸŉШxĲƕЯÑШĦŸŰƣŸƨƖƚЯШŰċůĲũǃа 

¶ xĬċǃаШƣőĲШрƽĲŔŊőƣĲĬШĲƕƨŔƻċũĲŰƣШƚŸƨŰĬШƓƖĲƚƚƨƖĲШũĲƻĲũШŉŸƖШƣőĲШĬċǃƣŔůĲШƓĲƖŔŸĬЯШĬĲǯŰĲĬШċƚШƣőĲШ
ƓĲƖŔŸĬШĤĲƣƽĲĲŰШΜΤаΜΜШċŰĬШΝΦаΜΜб 

¶ xĲƻĲŰŔŰŊаШƣőĲШрƽĲŔŊőƣĲĬШĲƕƨŔƻċũĲŰƣШƚŸƨŰĬШƓƖĲƚƚƨƖĲШũĲƻĲũШŉŸƖШƣőĲШĲƻĲŰŔŰŊШƓĲƖŔŸĬЯШĬĲǯŰĲĬШċƚШƣőĲШ
ƓĲƖŔŸĬШĤĲƣƽĲĲŰШΝΦаΜΜШċŰĬШΞΟаΜΜб 

¶ xŰŔŊőƣаШůĲċŰƚШƣőĲШрƽĲŔŊőƣĲĬШĲƕƨŔƻċũĲŰƣШƚŸƨŰĬШƓƖĲƚƚƨƖĲШũĲƻĲũШŉŸƖШƣőĲШŰŔŊőƣШƓĲƖŔŸĬЯШĬĲǯŰĲĬШċƚШ
ƣőĲШƓĲƖŔŸĬШĤĲƣƽĲĲŰШΞΟаΜΜШċŰĬШΜΤаΜΜЮ 

 
ǏŸǎŸǒ xĬĲŰ 

ÑőĲШEƨƖŸƓĲċŰШĬŔƖĲĦƣŔƻĲШŸŰШƣőĲШĦŸŰƣƖŸũШċŰĬШċƚƚĲƚƚůĲŰƣШŸŉШĲŰƻŔƖŸŰůĲŰƣċũШŰŸŔƚĲШыƣƖċŰƚƓŸƚĲĬШŔŰШ
éx ÅE~ШffьЯШƖĲĦŸůůĲŰĬƚШƨƚŔŰŊШƣőĲШxĬĲŰШƓċƖċůĲƣĲƖШƣŸШĬĲƣĲƖůŔŰĲШƣőĲШĲǂƓŸƚƨƖĲШƣŸШŰŸŔƚĲШŸƻĲƖШċШ
ũŸŰŊĲƖШƓĲƖŔŸĬЮШÑőĲШxĬĲŰШыxĲƻĲũШ?ċǃрEƻĲŰŔŰŊр ŔŊőƣьШŔƚШƣőĲШрƽĲŔŊőƣĲĬШĲƕƨŔƻċũĲŰƣШƚŸƨŰĬШƓƖĲƚƚƨƖĲШ
ũĲƻĲũШŸƻĲƖШΞΠШőŸƨƖƚЯШƽŔƣőШċШыƓĲŰċũƣǃьШĦŸƖƖĲĦƣŔŸŰШŸŉШΡШĬ7ы ьШċƓƓũŔĲĬШŉŸƖШŰŸŔƚĲШĬƨƖŔŰŊШƣőĲШĲƻĲŰŔŰŊШ
ƓĲƖŔŸĬШыĲƕƨŔƻċũĲŰƣШƣŸШċŰШŔŰĦƖĲċƚĲШŸŉШƣőĲШŰƨůĤĲƖШŸŉШĲƻĲŰŔŰŊШǰŔŊőƣƚШĤǃШċШŉċĦƣŸƖШŸŉШΟЮΝΣьЯШċŰĬШΝΜШ
Ĭ7ы ьШĬƨƖŔŰŊШƣőĲШŰŔŊőƣШыĲƕƨŔƻċũĲŰƣШƣŸШċŰШŔŰĦƖĲċƚĲШŸŉШƣőĲШŰƨůĤĲƖШŸŉШŰŔŊőƣШǰŔŊőƣƚШĤǃШċШŉċĦƣŸƖШŸŉШΝΜьЮШ
[ŸƖШƣőĲШĦċũĦƨũċƣŔŸŰШŸŉШƣőĲШxĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖƚЯШƣőĲШĬċǃШŔƚШĬŔƻŔĬĲĬШċƚШƓĲƖШƚĲĦƣŔŸŰШΡΤШŸŉШéx ÅE~ШffЯШ
ƽŔƣőШƣőĲШĲƻĲŰŔŰŊШƓĲƖŔŸĬШŉƖŸůШΝΦаΜΜШƣŸШΞΟаΜΜШċŰĬШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШŉƖŸůШΞΟаΜΜШƣŸШΜΤаΜΜЮШxĬĲŰШŔƚШƣőĲШ
ƽĲŔŊőƣĲĬШĲŰĲƖŊĲƣŔĦШƚƨůШŸŉШƣőĲƚĲШƣőƖĲĲШƓĲƖŔŸĬƚШƽŔƣőШċШƽĲŔŊőƣŔŰŊШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШŰƨůĤĲƖШŸŉШ
őŸƨƖƚШŔŰШĲċĦőШƓĲƖŔŸĬШыΝΞШőŸƨƖƚШŉŸƖШƣőĲШĬċǃЯШΠШőŸƨƖƚШŉŸƖШƣőĲШĲƻĲŰŔŰŊШċŰĬШΥШőŸƨƖƚШŉŸƖШƣőĲШŰŔŊőƣьЮ 

ΞЮΞ xŔŰťШĤĲƣƽĲĲŰШŰƨŔƚċŰĦĲШċŰĬШŰŸŔƚĲШŔůƓċĦƣ 

ŰШĲǂƓŸƚƨƖĲШƖĲũċƣŔŸŰƚőŔƓШŔƚШŔůƓŸƚĲĬШĤǃШéũċƖĲůШffШрШ9őċƓƣĲƖШΡЮΡΤШƣŸШĬĲƣĲƖůŔŰĲШƣőĲШŰƨůĤĲƖШŸŉШ
ƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬШƽŔƣőŔŰШƣőĲШxĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖШŸŉШΡΡ Ĭ7ы ьЮШÑőŔƚШ
ŉŸƖůƨũċШŊŔƻĲƚШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƣőĲШƓŸƓƨũċƣŔŸŰШƣőċƣШŔƚШƓŸƣĲŰƣŔċũũǃШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШŔŰШƣĲƖůƚШŸŉШ
ƣőĲШŰŸŔƚĲШũĲƻĲũШĲǂƓƖĲƚƚĲĬШŔŰШxĬĲŰШы[ŔŊƨƖĲШΝьЮ 

  

 
[ŔŊƨƖĲШΝаШÂĲƖĦĲŰƣċŊĲШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬШċƚШċШŉƨŰĦƣŔŸŰШŸŉШxĬĲŰШŉŸƖШ
ċŔƖĦƖċŉƣШŰŸŔƚĲ 

0%

10%

20%

30%

40%

50%

55 60 65 70 75

P
e

rc
e

n
ta

g
e

 o
f 
p

o
te

n
tia

lly
 s

e
ri

o
u

s
ly

 
in

co
n

ve
n

ie
n

ce
d
 p

e
o
p

le

Lden in dB(A)

Percentage of potentially seriously inconvenienced people  based on the Lden 
noise level

% seriously inconvenienced people = -9.199*10-5 * (Lden-42)³ + 3.932*10-2 * (Lden-42)² + 
0.2939 * (Lden-42)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǎǏ­ZǎǏǎ 

ыÉŸƨƖĦĲаШéx ÅE~ШтШĲŰƻŔƖŸŰůĲŰƣċũШũĲŊŔƚũċƣŔŸŰШĤċƚĲĬШŸŰШ~ŔĲĬĲůċШΞΜΜΜь 

ÑőĲШċĤŸƻĲШŉŸƖůƨũċШĬĲƖŔƻĲƚШŉƖŸůШċШƚǃŰƣőĲƚŔƚоċŰċũǃƚŔƚШŸŉШƻċƖŔŸƨƚШŰŸŔƚĲШƚƣƨĬŔĲƚШĦŸŰĬƨĦƣĲĬШĤǃШ
~ŔĲĬĲůċШċƖŸƨŰĬШƚĲƻĲƖċũШEƨƖŸƓĲċŰШċŰĬШ ůĲƖŔĦċŰШċŔƖƓŸƖƣƚ4ШċŰĬШƽċƚШċĬŸƓƣĲĬШĤǃШƣőĲШì]ΞШ
?ŸƚĲоEǭĲĦƣШŸŉШƣőĲШEƨƖŸƓĲċŰШ9ŸůůŔƚƚŔŸŰ5ЮШ ŸƣĲШƣőċƣШxĬĲŰШŸŰũǃШĬĲƣĲƖůŔŰĲƚШċĤŸƨƣШΟΜӖШŸŉШƣőĲШ
ƻċƖŔċŰĦĲШŔŰШƖĲƓŸƖƣĲĬШƚĲƻĲƖĲШŔŰĦŸŰƻĲŰŔĲŰĦĲ6Я7ЮШ 

ÑőĲШƚƓĲĦŔċũШĦŸŰĬŔƣŔŸŰƚШŸŉШƣőĲШċŔƖƓŸƖƣѣƚШĲŰƻŔƖŸŰůĲŰƣċũШƓĲƖůŔƣШŔŰĦũƨĬĲШƣőĲШċĬĬŔƣŔŸŰċũШ
ƖĲƕƨŔƖĲůĲŰƣШƣŸШċŰŰƨċũũǃШĬĲƣĲƖůŔŰĲШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШƽŔƣőŔŰШƣőĲШ
xĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖШŸŉШΠΡШĬ7ы ьШы[ŔŊƨƖĲШΞьШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШĲǂƓĲƖŔĲŰĦĲШƚĲƻĲƖĲШƚũĲĲƓШ
ĬŔƚƣƨƖĤċŰĦĲШƽŔƣőŔŰШƣőĲШxŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖШŸŉШΠΜШĬ7ы ьШы[ŔŊƨƖĲШΟьШƨƚŔŰŊШƣőĲШĲǂƓŸƚƨƖĲрĲǭĲĦƣШ
ƖĲũċƣŔŸŰƚőŔƓШƚƓĲĦŔǯĲĬШĤǃШƣőĲШìc§8ЮШfŰШċŰШĲǂƣĲŰƚŔŸŰШŸŉШƣőĲШEƨƖŸƓĲċŰШEŰƻŔƖŸŰůĲŰƣċũШ ŸŔƚĲШ
?ŔƖĲĦƣŔƻĲШыEÖШ?ŔƖĲĦƣŔƻĲШΞΜΜΞоΠΦоE9ь9ЯШƣőĲШŰĲƽШìc§ШĲǂƓŸƚƨƖĲрĲǭĲĦƣШƖĲũċƣŔŸŰƚőŔƓƚШċƖĲШċĬŸƓƣĲĬШ
ŔŰШƣőĲШEÖШ?ŔƖĲĦƣŔƻĲЮ 

 

 

[ŔŊƨƖĲШΞаШÂĲƖĦĲŰƣċŊĲШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШċƚШċШŉƨŰĦƣŔŸŰШŸŉШxĬĲŰШĬƨĲШƣŸШċŔƖĦƖċŉƣШ
ŰŸŔƚĲЮ 

 

 

4 Miedema H.M.E., Oudshoorn C.G.M., Elements for a position paper on relationships between transportation noise and annoyance, TNO report 

PG/VGZ/00.052, July 2000 
5 European Commission, WG2 ­ Dose/effect, Position paper on dose response relationships between transport noise and annoyance, 20 February 

2002 
6 van Kempen EEMM et al. Selection and evaluation of exposure-effect relationships for health impact assessment in the field of noise and health, 

RIVM Report No. 630400001/2005. Bilthoven: RIVM; 2005. 
7 Kroesen M, Molin EJE, van Wee B. Testing a theory of aircraft noise annoyance: a structural equation analysis. J Acoust Soc Am 2008;123:4250­60. 

8 WHO Europe, Environmental Noise Guidelines for the European Region (2018), ISBN 978 92 890 53563  
9 COMMISSION DIRECTIVE (EU) 2020/367 of 4 March 2020 amending Annex III to Directive 2002/49/EC of the European Parliament and of the 

Council as regards the determination of methods for determining the harmful effects of environmental noise. 
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Lden in dB(A)

Percentage of severely inconvenienced people based on the Lden noise level
% severely inconvenienced people = -50.9693 + 1.0168 * Lden + 0.0072 * Lden

2
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[ŔŊƨƖĲШΟаШÂĲƖĦĲŰƣċŊĲШŸŉШŔŰĬŔƻŔĬƨċũƚШĲǂƓĲƖŔĲŰĦŔŰŊШƚĲƻĲƖĲШƚũĲĲƓШĬŔƚƣƨƖĤċŰĦĲШċƚШċШŉƨŰĦƣŔŸŰШŸŉШxŰŔŊőƣШ
ĬƨĲШƣŸШċŔƖĦƖċŉƣШŰŸŔƚĲЮ 
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Lnight in dB(A)

Percentage of individuals experiencing severe sleep disturbance based on the Lden

noise level
% individuals experiencing severe sleep disturbance = 16.7885 - 0.9293 * Lnight + 0.0198 * 

Lnight
2



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǎǑ­ZǎǏǎ 

ǐ 5Xº|­T­Ӄ­zÉ 

ÉŔŰĦĲШƣőĲШƚƣċƖƣШŸŉШΞΜΞΝЯШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŰŸŔƚĲШĦŸŰƣŸƨƖƚШőċƻĲШĤĲĲŰШĦċũĦƨũċƣĲĬШƨƚŔŰŊШƣőĲШEĦőŸШ
ĦċũĦƨũċƣŔŸŰШůŸĬĲũШĬĲƻĲũŸƓĲĬШĤǃШ ĲƖxċĤƚШ7éЮШÑőŔƚШůŸĬĲũШċŰĬШƣőĲШůĲƣőŸĬŸũŸŊǃШƨƚĲĬШĦŸůƓũǃШ
ƽŔƣőШƣőĲШůĲƣőŸĬŸũŸŊǃШƓƖĲƚĦƖŔĤĲĬШŔŰШƣőĲШéx ÅE~ШũĲŊŔƚũċƣŔŸŰШы9őċƓƣĲƖШΡЮΡΤШ ŔƖƓŸƖƣƚьЮШΞΦЯШŉŸƨƖƣőШ
ĲĬŔƣŔŸŰШыΞΜΝΣьЮШÉƨƓƓũĲůĲŰƣċƖǃШƣŸШƣőŔƚЯШƚĲƻĲƖċũШĬĲƣċŔũƚШőċƻĲШĤĲĲŰШŔůƓũĲůĲŰƣĲĬШŔŰШƣőĲШ
ĦċũĦƨũċƣŔŸŰШůĲƣőŸĬŸũŸŊǃШĦŸůƓċƖĲĬШƣŸШƣőĲШƓƖĲƻŔŸƨƚШċŰŰƨċũШĦċũĦƨũċƣŔŸŰƚШŉƖŸůШΞΜΞΝШŸŰƽċƖĬƚЮШ
ÑőŔƚШĦőċƓƣĲƖШƓƖŸƻŔĬĲƚШċШĬĲƚĦƖŔƓƣŔŸŰШŸŉШƣőĲШƽŸƖťŔŰŊШůĲƣőŸĬЮ 

ÑőĲШƓƖŸĦĲĬƨƖĲШŉŸƖШĦċũĦƨũċƣŔŰŊШŰŸŔƚĲШĦŸŰƣŸƨƖƚШĦŸŰƚŔƚƣƚШŸŉШƣőƖĲĲШƓőċƚĲƚа 

¶ 9ŸũũĲĦƣŔŸŰШ ŸŉШ ŔŰŉŸƖůċƣŔŸŰШ ĦŸŰĦĲƖŰŔŰŊШ ǰŔŊőƣШ ůŸƻĲůĲŰƣƚЯШ ƣőĲШ ƖŸƨƣĲƚШ ǰŸƽŰЯШ ċŔƖĦƖċŉƣШ
ĦőċƖċĦƣĲƖŔƚƣŔĦƚШċŰĬШůĲƣĲŸƖŸũŸŊŔĦċũШĬċƣċЮ 

¶ ÂĲƖŉŸƖůŔŰŊШŰŸŔƚĲШĦċũĦƨũċƣŔŸŰƚШƨƚŔŰŊШƣőĲШEĦőŸШĦċũĦƨũċƣŔŸŰШůŸĬĲũЮ 
¶ ÂƖŸĦĲƚƚŔŰŊШĦŸŰƣŸƨƖƚШƨƚŔŰŊШċШ]ĲŸŊƖċƓőŔĦШfŰŉŸƖůċƣŔŸŰШÉǃƚƣĲůШы]fÉьЮ 
 
ΟЮΝ ?ċƣċШŔŰƓƨƣ 

ÑőĲШċŰŰƨċũШĦċũĦƨũċƣŔŸŰƚШċƖĲШĤċƚĲĬШŸŰШƣőĲШċĦƣƨċũШŰƨůĤĲƖШŸŉШǰŔŊőƣƚЯШĤƖŸťĲŰШĬŸƽŰШŔŰƣŸШƣőĲШ
ŰƨůĤĲƖШŸŉШǰŔŊőƣƚШĬƨƖŔŰŊШƣőĲШĬċǃШыΜΤаΜΜШрШΝΦаΜΜьЯШĲƻĲŰŔŰŊШыΝΦаΜΜШрШΞΟаΜΜьШċŰĬШŰŔŊőƣШыΞΟаΜΜШрШ
ΜΤаΜΜьЮ 

ÑőĲШŉŸũũŸƽŔŰŊШĬċƣċШŔƚШƖĲƕƨŔƖĲĬШƣŸШƚƓĲĦŔŉǃШċŔƖĦƖċŉƣШůŸƻĲůĲŰƣƚа 

¶ ŔƖĦƖċŉƣШƣǃƓĲ 
¶ ÑŔůĲШ 
¶ ÑǃƓĲШŸŉШůŸƻĲůĲŰƣШыĬĲƓċƖƣƨƖĲоċƖƖŔƻċũь 
¶ ?ĲƚƣŔŰċƣŔŸŰШŸƖШŸƖŔŊŔŰ 
¶ ÅƨŰƽċǃШƨƚĲĬШŉŸƖШũċŰĬŔŰŊоƣċťĲрŸǭ 
¶ [ũŔŊőƣШƓċƣőШŉŸũũŸƽĲĬ 

 
ÑőĲШǰŔŊőƣШŔŰŉŸƖůċƣŔŸŰШŔƚШƓƖŸƻŔĬĲĬШĤǃШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃШċƚШċŰШĲǂƓŸƖƣШŸŉШƣőĲШǰŔŊőƣШ
ůŸƻĲůĲŰƣƚШŉƖŸůШƣőĲШĦĲŰƣƖċũШĬċƣċĤċƚĲШы9?7ьЮШ ũũШƣőĲШŰĲĦĲƚƚċƖǃШŔŰŉŸƖůċƣŔŸŰШŔƚШƚƣŸƖĲĬШŔŰШƣőŔƚШ
ĬċƣċĤċƚĲЮШÑőĲШƕƨċũŔƣǃШŸŉШƣőĲШĬċƣċШŔƚШƻĲƖǃШŊŸŸĬЮ 

EċĦőШċŔƖĦƖċŉƣШƣǃƓĲШŔƚШũŔŰťĲĬШƣŸШċŰШċŔƖĦƖċŉƣШƣǃƓĲШŉŸƖШƽőŔĦőШƣőĲШŰŸŔƚĲШċŰĬШƓĲƖŉŸƖůċŰĦĲШĬċƣċШŰĲĲĬĲĬШ
ŉŸƖШŰŸŔƚĲШĦċũĦƨũċƣŔŸŰƚШċƖĲШŔŰĦũƨĬĲĬШŔŰШƣőĲШ ŔƖĦƖċŉƣШ ŸŔƚĲШċŰĬШÂĲƖŉŸƖůċŰĦĲШы  ÂьШĬċƣċĤċƚĲШыƚĲĲШ
ѾΟЮΞьЮШfŰШůŸƚƣШĦċƚĲƚЯШƣőĲШċŔƖĦƖċŉƣШƣǃƓĲШŔƚШƓƖĲƚĲŰƣШŔŰШƣőĲШ  ÂШĬċƣċĤċƚĲЮШ[ŸƖШċШƚůċũũШŉƖċĦƣŔŸŰШŸŉШ
ċŔƖĦƖċŉƣШƣőċƣШĦċŰŰŸƣШĤĲШĬŔƖĲĦƣũǃШũŔŰťĲĬЯШċШƚƨŔƣċĤũĲШƣǃƓĲШŔƚШŔĬĲŰƣŔǯĲĬШĤċƚĲĬШŸŰШƣőĲШŰƨůĤĲƖШċŰĬШ
ƣǃƓĲШŸŉШĲŰŊŔŰĲƚШċŰĬШƚƣċƖƣŔŰŊШƽĲŔŊőƣЮ 

cĲũŔĦŸƓƣĲƖƚШċƖĲШŰŸƣШŔŰĦũƨĬĲĬШƚƓĲĦŔǯĦċũũǃШŔŰШƣőĲШĦċũĦƨũċƣŔŸŰƚЯШĤƨƣШċƖĲШċĬĬĲĬШƓƖŸƓŸƖƣŔŸŰċũũǃШƣŸШ
ƣőĲШǰŔŊőƣШůŸƻĲůĲŰƣШƣǃƓĲШыũċŰĬŔŰŊоƣċťĲрŸǭьШċŰĬШƣőĲШƣŔůĲШŸŉШĬċǃЮШfŰШΞΜΞΡЯШőĲũŔĦŸƓƣĲƖШǰŔŊőƣƚШƽĲƖĲШ
ƖĲƚƓŸŰƚŔĤũĲШŉŸƖШċĤŸƨƣШΝЮΜӖШŸŉШůŸƻĲůĲŰƣƚЮШ 
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ǐŸǎŸǎ ÅċĬċƖШĬċƣċ 

ŔƖĦƖċŉƣШŉŸũũŸƽШĦĲƖƣċŔŰШƖŸƨƣĲƚШƽőŔĦőШċƖĲШĲƚƚĲŰƣŔċũũǃШĬĲƣĲƖůŔŰĲĬШĤǃШƣőĲШƖƨŰƽċǃШƨƚĲĬШċŰĬШƣőĲШÉf?Ш
ыÉƣċŰĬċƖĬШfŰƚƣƖƨůĲŰƣШ?ĲƓċƖƣƨƖĲьШǰŸƽŰШŉŸƖШƣċťĲрŸǭƚЯШŸƖШĤǃШƣőĲШƖƨŰƽċǃШƨƚĲĬШċŰĬШƣőĲШÉÑ ÅШ
ыÉƣċŰĬċƖĬШ ƖƖŔƻċũШÅŸƨƣĲьШŉŸƖШċƖƖŔƻċũƚЮШÑőĲШĲǂŔƚƣŔŰŊШÉf?ƚШċŰĬШÉÑ ÅƚШċƖĲШƚőŸƽŰШŔŰШƣőĲШ fÂШ
ы ĲƖŸŰċƨƣŔĦċũШfŰŉŸƖůċƣŔŸŰШÂƨĤũŔĦċƣŔŸŰьЮШÑőŔƚШŸǭŔĦŔċũШĬŸĦƨůĲŰƣċƣŔŸŰШƚƓĲĦŔǯĲƚШƣőĲШƓƖŸĦĲĬƨƖĲƚШƣŸШ
ĤĲШŉŸũũŸƽĲĬШŉŸƖШƣőĲШǰŔŊőƣШůŸƻĲůĲŰƣƚШċƣШċШƚƓĲĦŔǯĦШċŔƖƓŸƖƣЮШ 

ÑőĲƚĲШĬĲƚĦƖŔƓƣŔŸŰƚШŉŸƖШĬĲƓċƖƣƨƖĲШċƖĲШŰŸƣШƚƣƖŔĦƣШƚƓċƣŔċũШƚƓĲĦŔǯĦċƣŔŸŰƚШĤƨƣШĲƚƣċĤũŔƚőĲĬШ
ƓƖŸĦĲĬƨƖĲƚЮШ[ŸƖШĲǂċůƓũĲЯШƽőĲŰШƖĲċĦőŔŰŊШċШĦĲƖƣċŔŰШċũƣŔƣƨĬĲШŸƖШŸƖŔĲŰƣċƣŔŸŰШƓŸŔŰƣЯШċШůċŰŸĲƨƻƖĲШ
ůƨƚƣШĤĲШƓĲƖŉŸƖůĲĬЮШìőĲŰШĲǂċĦƣũǃШƣőŔƚШċũƣŔƣƨĬĲШċŰĬоŸƖШŊĲŸŊƖċƓőŔĦċũШũŸĦċƣŔŸŰШŔƚШƖĲċĦőĲĬШ
ĬĲƓĲŰĬƚШŸŰШƣőĲШċŔƖĦƖċŉƣШƣǃƓĲЯШƽĲŔŊőƣШыċŰĬШŔŰĬŔƖĲĦƣũǃШŸŰШƣőĲШĬĲƚƣŔŰċƣŔŸŰьЯШċƚШƽĲũũШċƚШƽĲċƣőĲƖШ
ĦŸŰĬŔƣŔŸŰƚЮШÑőŔƚШůċǃШƖĲƚƨũƣШŔŰШċШƻĲƖǃШũċƖŊĲШŊĲŸŊƖċƓőŔĦċũШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőĲШċĦƣƨċũШǰŔŊőƣШƓċƣőƚШŉŸƖШ
ƣőĲШƚċůĲШÉf?ЮШÑőŔƚШĦƖĲċƣĲƚШĤƨŰĬũĲƚШŸŉШůŸƻĲůĲŰƣƚШƣőċƣШƨƚĲШƣőĲШƚċůĲШŸƖШƚŔůŔũċƖШÉf?ƚЮ 

fŰШƣőĲШƖĲƓŸƖƣŔŰŊШƨƓШƣŸШċŰĬШŔŰĦũƨĬŔŰŊШΞΜΞΜЯШċШƚƣċƣŔƚƣŔĦċũШĬŔƻŔƚŔŸŰШŸŉШƣőĲШƖŸƨƣĲƚШċĦƣƨċũũǃШǰŸƽŰШƽċƚШ
ƨƚĲĬШŔŰШƣőĲШŰŸŔƚĲШĦċũĦƨũċƣŔŸŰƚШƓĲƖШĤƨŰĬũĲШĤċƚĲĬШŸŰШƖċĬċƖШĬċƣċШċŰĬШƣƖċŰƚũċƣĲĬШƣŸШƖĲƓƖĲƚĲŰƣċƣŔƻĲШ
ǰŔŊőƣƚШƓċƣőƚШƽŔƣőШċШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőĲШƣƖċǭŔĦШŸƻĲƖШƣőĲƚĲШƓċƣőƚЮШ[ŸƖШĦŸůůŸŰũǃШƨƚĲĬШÉf?ƚЯШƣőĲƚĲШ
ƽĲƖĲШŉƨƖƣőĲƖШƖĲǯŰĲĬШĤǃШċШŉƨƖƣőĲƖШĤƖĲċťĬŸƽŰШĤċƚĲĬШŸŰШċŔƖĦƖċŉƣШƣǃƓĲЮШ ƚШƚƨĦőЯШƣőĲШƖĲƓƖĲƚĲŰƣċƣŔŸŰШ
ŸŉШƣőĲШǰŔŊőƣШƓċƣőƚШƽċƚШċШƚƣċƣŔƚƣŔĦċũШċƓƓƖŸǂŔůċƣŔŸŰШŸŉШƣőĲШċĦƣƨċũШǰŔŊőƣШƓċƣőƚЮШ 

 ŸŔƚĲШĦċũĦƨũċƣŔŸŰƚШƚŔŰĦĲШΞΜΞΝШőċƻĲШĤĲĲŰШĤċƚĲĬШŸŰШƣőĲШċĦƣƨċũШǰŔŊőƣШƓċƣőƚШŸŉШƣőĲШǰŔŊőƣƚЯШůċťŔŰŊШ
ĬŔƖĲĦƣШƨƚĲШŸŉШƣőĲШŔŰĬŔƻŔĬƨċũШƖċĬċƖШƣƖċĦťШŸŉШĲċĦőШċŔƖĦƖċŉƣШŔŰШƣőĲШĦċũĦƨũċƣŔŸŰШůŸĬĲũЮШÑőŔƚШƖċĬċƖШĬċƣċШ
ƓƖŸƻŔĬĲƚШƣőĲШƓŸƚŔƣŔŸŰШŸŉШƣőĲШċŔƖĦƖċŉƣШĲƻĲƖǃШŉŸƨƖШƚĲĦŸŰĬƚЮШ7ċƚĲĬШŸŰШƣőĲƚĲШĬċƣċЯШƣőĲШǰŔŊőƣШƓċƣőШ
ĦċŰШĤĲШċĦĦƨƖċƣĲũǃШƖĲƓƖĲƚĲŰƣĲĬЮШ 

éċƖŔŸƨƚШƚƣċƖƣШƓŸŔŰƣƚШыƓŸƚŔƣŔŸŰШƽőĲƖĲШƣőĲШċŔƖĦƖċŉƣШĦŸůĲƚШŸŰƣŸШƣőĲШƖƨŰƽċǃьШċƖĲШċƻċŔũċĤũĲШŸŰШŸŰĲШ
ƖƨŰƽċǃЮШÑőŔƚШƚƣċƖƣШƓŸŔŰƣШŔƚШċƻċŔũċĤũĲШŉŸƖШĲċĦőШǰŔŊőƣШĤċƚĲĬШŸŰШŔŰŉŸƖůċƣŔŸŰШƣőċƣШŸƖŔŊŔŰċƣĲƚШŉƖŸůШ
ÉťĲǃĲƚШċŰĬШŔƚШƚƨƓƓũŔĲĬШĤǃШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃЮШfŰШƣőĲШŰŸŔƚĲШĦċũĦƨũċƣŔŸŰƚЯШƣċťĲрŸǭƚШċƖĲШ
ůŸĬĲũũĲĬШŉƖŸůШƣőĲШċĦƣƨċũШƚƣċƖƣШƓŸŔŰƣШŸŰШƣőĲШƖƨŰƽċǃЮШ ƓƓƖŸċĦőĲƚШċƖĲШůŸĬĲũũĲĬШŸŰШƣőĲШĤċƚŔƚШŸŉШ
ƣőĲШƖƨŰƽċǃШƣőƖĲƚőŸũĬЯШƽőĲƖĲĤǃШċШǰŔŊőƣШċũƣŔƣƨĬĲШŸŉШΡΜШŉŸŸƣШċĤŸƻĲШƣőĲШƖƨŰƽċǃШƣőƖĲƚőŸũĬШŔƚШ
ċƚƚƨůĲĬЮ 

ǐŸǎŸǏ ~ĲƣĲŸƖŸũŸŊŔĦċũШĬċƣċ 

[ŸƖШƣőĲШĦċũĦƨũċƣŔŸŰШŸŉШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚЯШƣőĲШċĦƣƨċũШċƻĲƖċŊĲШůĲƣĲŸƖŸũŸŊŔĦċũШĦŸŰĬŔƣŔŸŰƚШċƖĲШ
ƨƚĲĬЮШÑőĲƚĲШůĲƣĲŸƖŸũŸŊŔĦċũШĦŸŰĬŔƣŔŸŰƚШċƖĲШċƻċŔũċĤũĲШŉŸƖШĲƻĲƖǃШƣőŔƖƣǃШůŔŰƨƣĲƚШы~EÑ ÅьШƻŔċШ
7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃЮШÑőĲШƽŔŰĬШĬŔƖĲĦƣŔŸŰЯШƽŔŰĬШƚƓĲĲĬШċŰĬШƣĲůƓĲƖċƣƨƖĲƚШċƖĲШũŔŰťĲĬШƣŸШƣőĲШ
ŔŰĬŔƻŔĬƨċũШǰŔŊőƣШůŸƻĲůĲŰƣƚЮШÑőĲШőĲċĬƽŔŰĬШŔƚШĦċũĦƨũċƣĲĬШŉŸƖШĲċĦőШŔŰĬŔƻŔĬƨċũШċŔƖĦƖċŉƣШůŸƻĲůĲŰƣШ
ċŰĬШŉŸƖШƣőĲШƖƨŰƽċǃШƨƚĲĬЮШfŰШƣőŔƚШƽċǃЯШċŰШċŰŰƨċũШċƻĲƖċŊĲĬШůĲƣĲŸƖŸũŸŊŔĦċũШĦŸŰĬŔƣŔŸŰЯШƽőŔĦőШŔƚШ
ƽĲŔŊőƣĲĬШŉŸƖШƣőĲШŰƨůĤĲƖШŸŉШǰŔŊőƣƚШƨŰĬĲƖШĲċĦőШůĲƣĲŸƖŸũŸŊŔĦċũШĦŸŰĬŔƣŔŸŰЯШŔƚШŸĤƣċŔŰĲĬЮ 

ÑőĲШƽŔŰĬШƚƓĲĲĬШŔƚШƓƖŸƻŔĬĲĬШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШĦċũĦƨũċƣŔŸŰШůĲƣőŸĬШċŰĬШĦŸŰƻĲƖƣĲĬШƣŸШťŰŸƣƚШ
ыťŰьЮШÑőĲШůĲƣĲŸƖŸũŸŊŔĦċũШƓċƖċůĲƣĲƖƚШŉŸƖШΞΜΞΡШċƖĲа 

¶ ƻĲƖċŊĲШőĲċĬƽŔŰĬШыċŰŰƨċũШċƻĲƖċŊĲШċĦƖŸƚƚШċũũШƖƨŰƽċǃƚЯШƣċťĲрŸǭШċŰĬШũċŰĬŔŰŊьаШΤЮΝШťŰЮ 
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¶ ƻĲƖċŊĲШƣĲůƓĲƖċƣƨƖĲаШΝΝЮΦШ҄9Ю 
¶ ƻĲƖċŊĲШőƨůŔĬŔƣǃаШΤΠӖЮ 
¶ ƻĲƖċŊĲШċŔƖШƓƖĲƚƚƨƖĲаШΝΜΝΣЮΠΠШů7ċƖЮ 
 
ǐŸǎŸǐ ÑċťĲрŸǭШƓƖŸǯũĲ 

ÑőĲШƽĲŔŊőƣШŸŉШƣőĲШċŔƖĦƖċŉƣШċƣШĬĲƓċƖƣƨƖĲШŔŰǰƨĲŰĦĲƚШƣőĲШƣċťĲрŸǭШƓƖŸǯũĲЮШ]ŔƻĲŰШƣőċƣШƣőŔƚШċĦƣƨċũШ
ƽĲŔŊőƣШŔƚШŰŸƣШċƻċŔũċĤũĲШŔŰШƣőĲШ9?7ЯШċШůĲƣőŸĬШƓƖŸƓŸƚĲĬШĤǃШE9 9Ш?ŸĦЮШΞΦШŔƚШƨƚĲĬШƣŸШƣċťĲШŔŰƣŸШ
ċĦĦŸƨŰƣШƣőŔƚШĲǭĲĦƣШыƚƣċŊĲШũĲŰŊƣőьЮШÑőĲШ ŔƖĦƖċŉƣШ ŸŔƚĲШċŰĬШÂĲƖŉŸƖůċŰĦĲШы  ÂьШĬċƣċĤċƚĲШƓƖŸƻŔĬĲƚШ
ċŰШċƚƚƨůĲĬШƣċťĲрŸǭШƽĲŔŊőƣШƓĲƖШƚƣċŊĲШũĲŰŊƣőЮШfƣШŔƚШċƚƚƨůĲĬШƣőċƣШƣőĲШŊƖĲċƣĲƖШƣőĲШĬŔƚƣċŰĦĲШŉƖŸůШ
7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƣŸШƣőĲШĬĲƚƣŔŰċƣŔŸŰЯШƣőĲШůŸƖĲШƣőŔƚШċŔƖĦƖċŉƣШƽŔũũШŸƓĲƖċƣĲШċƣШŔƣƚШůċǂŔůƨůШƣċťĲрŸǭШ
ƽĲŔŊőƣЮШÑőŔƚШŔƚШŢƨƚƣŔǯĲĬЯШċůŸŰŊШŸƣőĲƖШŉċĦƣŸƖƚЯШĤǃШƣőĲШŉċĦƣШƣőċƣШťĲƖŸƚĲŰĲШĦŸŰƚƣŔƣƨƣĲƚШċШƚŔŊŰŔǯĦċŰƣШ
ƓċƖƣШŸŉШƣőĲШƣŸƣċũШƽĲŔŊőƣШŸŉШċŰШċŔƖĦƖċŉƣЮШÑőŔƚШĦŸůƓũŔĲƚШƽŔƣőШƣőĲШůĲƣőŸĬŸũŸŊǃШŸŉШƣőĲШƓƖĲĦĲĬŔŰŊШ
ċŰŰƨċũШƖĲƓŸƖƣƚЮ 

ÑőĲШĦŸŸƖĬŔŰċƣĲƚШŸŉШċũũШċŔƖƓŸƖƣƚШĦċŰШĤĲШŉŸƨŰĬШŸŰШƣőĲШŉŸũũŸƽŔŰŊШƽĲĤƚŔƣĲаШ
őƣƣƓаооŸƓĲŰǰŔŊőƣƚЮŸƖŊоĬċƣċЮШÑőŔƚШũŔƚƣШŔƚШƨƚĲĬШƣŸШĦċũĦƨũċƣĲШƣőĲШĬŔƚƣċŰĦĲШƣŸШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŉƖŸůШ
ċŰǃШċŔƖƓŸƖƣЮШ 

ÑőĲШƓƖŸǯũĲƚШŉŸƖШƣċťĲрŸǭƚШċƖĲШůŸĬĲũũĲĬШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШ ŸŔƚĲШ ĤċƣĲůĲŰƣШ?ĲƓċƖƣƨƖĲШÂƖŸĦĲĬƨƖĲШ
ы  ?ÂьШΝЯШƽŔƣőШċĦĦĲũĲƖċƣŔŸŰШċƣШċŰШċũƣŔƣƨĬĲШŸŉШΟЯΜΜΜШŉƣЮШÑőŔƚШĦŸƖƖĲƚƓŸŰĬƚШƽŔƣőШƣőĲШƓƖĲƚĦƖŔĤĲĬШ
ƣċťĲрŸǭШƓƖŸĦĲĬƨƖĲШċƣШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣЮШ 

ǐŸǎŸǑ ƓƓƖŸċĦőШƓƖŸǯũĲƚ 

fŰШƓƖċĦƣŔĦĲЯШǰŔŊőƣƚШċƓƓƖŸċĦőŔŰŊШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШĬĲƚĦĲŰĬШŉƖŸůШőŔŊőĲƖШċũƣŔƣƨĬĲƚШŔŰШċШĦŸŰƣŔŰƨŸƨƚШ
ĬĲƚĦĲŰƣШƣŸШƣőĲШƖƨŰƽċǃШŸƖШǰǃШċƣШċШǯǂĲĬШċũƣŔƣƨĬĲШŉŸƖШċШƽőŔũĲШĤĲŉŸƖĲШƣőĲШǯŰċũШċƓƓƖŸċĦőЮШÖŰƣŔũШΞΜΞΜЯШ
ŸŰĲШƚƣċŰĬċƖĬШċƓƓƖŸċĦőШƓƖŸǯũĲШŉŸƖШċƓƓƖŸċĦőŔŰŊШƣƖċǭŔĦШƽċƚШƨƚĲĬШŔŰШƣőĲШŰŸŔƚĲШĦċũĦƨũċƣŔŸŰƚЮШfŰШ
ŸƖĬĲƖШƣŸШƣċťĲШŔŰƣŸШċĦĦŸƨŰƣШƣőĲШŔůƓċĦƣШŸŉШƣőĲШĬŔǭĲƖĲŰƣШċƓƓƖŸċĦőĲƚШŸŰШŰŸŔƚĲЯШƣőƖĲĲШċƓƓƖŸċĦőШ
ƓƖŸǯũĲƚШőċƻĲШĤĲĲŰШůċĬĲШċƻċŔũċĤũĲШŉŸƖШċƓƓƖŸċĦőŔŰŊШƣƖċǭŔĦШŉŸƖШƣőĲШĦċũĦƨũċƣŔŸŰШŉƖŸůШΞΜΞΝЯШċŰĬШ
ƣőƨƚШċũƚŸШƣőŔƚШǃĲċƖа 

¶ ŰШċƓƓƖŸċĦőШƓƖŸǯũĲШƽŔƣőШċШĦŸŰƣŔŰƨŸƨƚШĬĲƚĦĲŰƣЮ 
¶ ŰШċƓƓƖŸċĦőШƓƖŸǯũĲШƽŔƣőШċШőŸƖŔǍŸŰƣċũШƚĲŊůĲŰƣШċƣШĦЮШΡΣΜШůĲƣƖĲƚШċĤŸƻĲШƣőĲШċŔƖƓŸƖƣЮШÑőŔƚШ
ĦŸƖƖĲƚƓŸŰĬƚШƽŔƣőШċŰШċƓƓƖŸċĦőШċũƣŔƣƨĬĲШŸŉШΞЯΜΜΜШŉƣШċĤŸƻĲШƚĲċШũĲƻĲũЮ 

¶ ŰШċƓƓƖŸċĦőШƓƖŸǯũĲШƽŔƣőШċШőŸƖŔǍŸŰƣċũШƚĲŊůĲŰƣШċƣШĦЮШΥΤΜШůĲƣƖĲƚШċĤŸƻĲШƣőĲШċŔƖƓŸƖƣЮШÑőŔƚШ
ĦŸƖƖĲƚƓŸŰĬƚШƽŔƣőШċŰШċƓƓƖŸċĦőШċũƣŔƣƨĬĲШŸŉШΟЯΜΜΜШŉƣШċĤŸƻĲШƚĲċШũĲƻĲũЮ 

 

ÑőĲШċũũŸĦċƣŔŸŰШŸŉШƣőĲШůŸƚƣШċƓƓƖŸƓƖŔċƣĲШċƓƓƖŸċĦőШƓƖŸǯũĲШŉŸƖШċШǰŔŊőƣШŔƚШĤċƚĲĬШŸŰШƣőĲШƖċĬċƖШĬċƣċЮШ
7ċƚĲĬШŸŰШƣőŔƚШũŔŰťċŊĲЯШΟΥЮΤӖШŸŉШċƓƓƖŸċĦőŔŰŊШƣƖċǭŔĦШŔƚШũŔŰťĲĬШƣŸШċШĦŸŰƣŔŰƨŸƨƚШĬĲƚĦĲŰƣЯШΟΣЮΣӖШƣŸШ
ċШĬĲƚĦĲŰƣШƽŔƣőШċШőŸƖŔǍŸŰƣċũШƚĲŊůĲŰƣШċƣШΞЯΜΜΜШŉƣШċŰĬШΞΠЮΤӖШƣŸШċШĬĲƚĦĲŰƣШƽŔƣőШċШőŸƖŔǍŸŰƣċũШ
ƚĲŊůĲŰƣШċƣШΟЯΜΜΜШŉƣЮ 

ΟЮΞ ŔƖĦƖċŉƣШƚŸƨƖĦĲШĬċƣċ 
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ũŸŰŊƚŔĬĲШƣőĲШƖĲũĲƻċŰƣШĬċƣċШċĤŸƨƣШċŔƖĦƖċŉƣШůŸƻĲůĲŰƣƚЯШƖƨŰƽċǃШƨƚĲШċŰĬШǰŔŊőƣШƓċƣőƚЯШƣőĲШ
ĦċũĦƨũċƣŔŸŰШŸŉШƣőĲШŰŸŔƚĲШŔůƓċĦƣШċũƚŸШƖĲƕƨŔƖĲƚШċƓƓƖŸƓƖŔċƣĲШŰŸŔƚĲШċŰĬШƓĲƖŉŸƖůċŰĦĲШĬċƣċШŉŸƖШƣőĲШ
ċŔƖĦƖċŉƣШĦŸŰĦĲƖŰĲĬЮШÑőĲШƚŸƨƖĦĲШŸŉШƣőĲШŔŰŉŸƖůċƣŔŸŰШŔƚШƣőĲШŔŰƣĲƖŰċƣŔŸŰċũШ ŔƖĦƖċŉƣШ ŸŔƚĲШċŰĬШ
ÂĲƖŉŸƖůċŰĦĲШы  ÂьШĬċƣċĤċƚĲĬЯШċƓƓƖŸƻĲĬШĤǃШƣőĲШE9 9ЮШ 

ÑőĲШ  ÂШĬċƣċĤċƚĲШŊŔƻĲƚШŰŸŔƚĲШċŰĬШƓĲƖŉŸƖůċŰĦĲШĬċƣċШŸŉШċŔƖĦƖċŉƣЮШÑőĲШĬċƣċШŔŰШƣőĲШĬċƣċĤċƚĲШĦŸƻĲƖШ
ůŸƚƣШũċƖŊĲƖЯШůŸĬĲƖŰШċŔƖĦƖċŉƣШůŸĬĲũƚШċŰĬШƻċƖŔċŰƣƚЮШ ŔƖĦƖċŉƣШůŸĬĲũƚШċŰĬШƻċƖŔċŰƣƚШƣőċƣШċƖĲШŰŸƣШ
ŔŰĦũƨĬĲĬШŔŰШƣőĲШ  ÂШĬċƣċĤċƚĲШůƨƚƣШĤĲШƖĲƓƖĲƚĲŰƣĲĬШĤǃШƚƨĤƚƣŔƣƨƣĲƚШыŸŉƣĲŰШĬĲƚŔŊŰċƣĲĬШċƚШѣƓƖŸǂǃѣШ
ċŔƖĦƖċŉƣьаШċŔƖĦƖċŉƣШƽŔƣőШĦŸůƓċƖċĤũĲШŰŸŔƚĲШċŰĬШƓĲƖŉŸƖůċŰĦĲШĦőċƖċĦƣĲƖŔƚƣŔĦƚШƣőċƣШċƖĲШŔŰĦũƨĬĲĬШŔŰШ
ƣőĲШ  ÂШĬċƣċĤċƚĲЯШƽőĲƖĲĤǃШċШĦŸƖƖĲĦƣŔŸŰШŔƚШċƓƓũŔĲĬШĤċƚĲĬШŸŰШƣőĲШĬŔǭĲƖĲŰĦĲШŔŰШŰŸŔƚĲШŔůƓċĦƣШ
ĤċƚĲĬШŸŰШŰŸŔƚĲШĦĲƖƣŔǯĦċƣŔŸŰШĬċƣċЮШ 

[ŸƖШƣőĲШǃĲċƖШĦċũĦƨũċƣŔŸŰЯШƨƚĲШŔƚШůċĬĲШŸŉШ  ÂШƻĲƖƚŔŸŰШΞЮΟШы§ĦƣŸĤĲƖШΞΜΞΜьЮШfŰШΞΜΞΞЯШƚĲƻĲŰШċŔƖĦƖċŉƣШ
ƣǃƓĲƚШƽĲƖĲШċĬĬĲĬШċƚШѣƓƖŸǂǃѣШċŔƖĦƖċŉƣШƣŸШƣőĲШ  ÂШĬċƣċĤċƚĲЯШŔŰĦũƨĬŔŰŊШ E§ШƻċƖŔċŰƣƚШŸŉШƣőĲШ ΟΞΜШ
ċŰĬШ ΟΞΝЮШÑőĲƚĲШƣǃƓĲƚШőċƻĲШĤĲĲŰШĦŸŰƚŔĬĲƖĲĬШŔŰШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШċŰŰƨċũШĦċũĦƨũċƣŔŸŰƚШ
ŉƖŸůШΞΜΞΞШŸŰƽċƖĬƚЮШ 

[ŸƖШƣőĲШċŰŰƨċũШĦċũĦƨũċƣŔŸŰЯШċũũШƖĲŊŔƚƣĲƖĲĬШƓċƚƚċŊĲƚШċƖĲШũŔŰťĲĬШƣŸШċШƓƖŸǂǃШĤċƚĲĬШŸŰШƣőĲШ  ÂШ
ŔƖĦƖċŉƣШÉƨĤƚƣŔƣƨƣŔŸŰШÑċĤũĲƚЮ10ШÑőŔƚШũŔŰťШŔƚШůċĬĲШĤċƚĲĬШŸŰШċŔƖĦƖċŉƣШƣǃƓĲШċŰĬШĲŰŊŔŰĲШƣǃƓĲЮШÉŸůĲШ

ċŔƖĦƖċŉƣШƣǃƓĲƚШĦċŰŰŸƣШĤĲШũŔŰťĲĬШŸŰШƣőĲШĤċƚŔƚШŸŉШƣőĲШƚƨĤƚƣŔƣƨƣŔŸŰШũŔƚƣЮШ[ŸƖШƣőŸƚĲШƣǃƓĲƚЯШƣőĲШ
ċũũŸĦċƣŔŸŰШŸŉШƣőĲШƓƖŸǂǃШċŔƖĦƖċŉƣШŔƚШĬŸŰĲШĤċƚĲĬШŸŰШƣőĲШŰƨůĤĲƖШċŰĬШƣǃƓĲШŸŉШĲŰŊŔŰĲƚШċŰĬШƚƣċƖƣШ
ƽĲŔŊőƣЮШ 

ìŔƣőШƖĲŊċƖĬШƣŸШƣőĲШƓƖŸǂǃШċŔƖĦƖċŉƣЯШċШĦŸƖƖĲĦƣŔŸŰШŉċĦƣŸƖШŔƚШċƓƓũŔĲĬШŔŰШƣőĲШŰŸŔƚĲШĦċũĦƨũċƣŔŸŰƚШŉŸƖШƣőĲШ
ĬŔǭĲƖĲŰĦĲШŔŰШŰŸŔƚĲШŔůƓċĦƣШĤĲƣƽĲĲŰШƣőĲШċĦƣƨċũШċŔƖĦƖċŉƣШƣǃƓĲШċŰĬШƣőĲШƓƖŸǂǃШċŔƖĦƖċŉƣЮШÑőŔƚШ
ĦŸƖƖĲĦƣŔŸŰШŔƚШůċĬĲШŸŰШƣőĲШĤċƚŔƚШŸŉШŰŸŔƚĲШĦĲƖƣŔǯĦċƣŔŸŰШĬċƣċЮШ[ŸƖШůŸƚƣШůŸƻĲůĲŰƣƚШыΦΦЮΜΠӖьЯШ
7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃШőċƚШċĦĦĲƚƚШƣŸШƣőĲШŰŸŔƚĲШĦĲƖƣŔǯĦċƣŔŸŰШĬċƣċШŸŉШƣőĲШċŔƖĦƖċŉƣШĦŸŰĦĲƖŰĲĬЮШ
[ŸƖШƣőĲШůŸƻĲůĲŰƣƚШŉŸƖШƽőŔĦőШƣőŔƚШŔƚШŰŸƣШƣőĲШĦċƚĲЯШƣőĲШĦŸƖƖĲĦƣŔŸŰШŔƚШĤċƚĲĬШŸŰШƣőĲШĦŸƖƖĲĦƣŔŸŰШŔŰШ
ƣőĲШ  ÂШƚƨĤƚƣŔƣƨƣŔŸŰШũŔƚƣЮШÑőċƣШĦŸƖƖĲĦƣŔŸŰШŔƚШĲċĦőШƣŔůĲШĤċƚĲĬШŸŰШƣőĲШůŸƚƣШŰŸŔƚǃШůŸĬĲũШƻċƖŔċŰƣШŸŉШ
ƣőĲШċŔƖĦƖċŉƣШĦŸŰĦĲƖŰĲĬЮ 

ΟЮΟ ~ċƣĦőШĤĲƣƽĲĲŰШůĲċƚƨƖĲůĲŰƣƚШы ~ÉьШċŰĬШĦċũĦƨũċƣŔŸŰƚШыf ~ь 

EĦőŸШĲŰċĤũĲƚШĦċũĦƨũċƣŔŸŰƚШċƣШƚƓĲĦŔǯĦШũŸĦċƣŔŸŰƚШċƖŸƨŰĬШƣőĲШċŔƖƓŸƖƣЮШÑŸШĦőĲĦťШƣőĲШċƚƚƨůƓƣŔŸŰƚШ
ĦŸŰĦĲƖŰŔŰŊШƣőĲШŔŰƓƨƣШĬċƣċШċŰĬШƣőĲШċĦĦƨƖċĦǃШŸŉШEĦőŸЯШƣőĲШĦċũĦƨũċƣĲĬШŰŸŔƚĲШŔůƓċĦƣШŔƚШĦŸůƓċƖĲĬШ
ƽŔƣőШƚŸƨŰĬШůĲċƚƨƖĲůĲŰƣƚШƣċťĲŰШċƣШΟΝШũŸĦċƣŔŸŰƚЮ 

ÑőĲШĦŸůƓċƖŔƚŸŰШƽŔƣőШůĲċƚƨƖĲůĲŰƣƚШƓƖŸƻŔĬĲƚШċШƻċũŔĬċƣŔŸŰШŸŉШƣőĲШĦċũĦƨũċƣŔŸŰƚЮШ7ŸƣőШƣőĲШŰŸŔƚĲШ
ĦċũĦƨũċƣŔŸŰƚШċƚШƽĲũũШċƚШƣőĲШŰŸŔƚĲШůĲċƚƨƖĲůĲŰƣƚШĤƖŔŰŊШĦĲƖƣċŔŰШũŔůŔƣċƣŔŸŰƚШċŰĬШƨŰĦĲƖƣċŔŰƣŔĲƚШ
ƽŔƣőШƣőĲůЮШÑőĲШŰŸŔƚĲШĦċũĦƨũċƣŔŸŰƚШĬŸШŰŸƣЯШŉŸƖШĲǂċůƓũĲЯШƣċťĲШƣőĲШċĦƣƨċũШċũƣŔƣƨĬĲШċƣШƽőŔĦőШċŰШ

 

 

10 The ANP substitution list has been prepared for ANP version 2.2. In ANP version 2.3, the noise and performance data has been added for several 

new aircraft types. These types were added to the substitution list by To70. 
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ċŔƖĦƖċŉƣШǰŔĲƚШŸƻĲƖőĲċĬШŔŰƣŸШċĦĦŸƨŰƣШыƣőŔƚШŔƚШĬĲƣĲƖůŔŰĲĬШĤǃШƣőĲШċƚƚŔŊŰĲĬШƚƣċŰĬċƖĬШĬĲƓċƖƣƨƖĲШċŰĬШ
ċƓƓƖŸċĦőШƓƖŸǯũĲƚЯШŰŸƣШĤǃШƣőĲШċĦƣƨċũШƖċĬċƖШĬċƣċьЮШÑőĲШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШċƖĲШƨŰůċŰŰĲĬШ
ĤĲĦċƨƚĲШƣőĲǃШċƖĲШůŸŰŔƣŸƖĲĬШĦŸŰƣŔŰƨŸƨƚũǃШƣőƖŸƨŊőŸƨƣШƣőĲШǃĲċƖЮШxŸĦċũШĬĲƻŔċƣŔŸŰƚШĦċƨƚĲĬШĤǃШ
ũŸĦċũШŰŸŔƚĲШĲƻĲŰƣƚШŸƖШĤċĦťŊƖŸƨŰĬШŰŸŔƚĲЯШŉŸƖШĲǂċůƓũĲЯШůċǃШċǭĲĦƣШƣőĲШůĲċƚƨƖĲĬШũĲƻĲũƚЮШ ũƣőŸƨŊőШ
ƣőĲƚĲШċƖĲШƖĲůŸƻĲĬШŉƖŸůШƣőĲШůĲċƚƨƖĲůĲŰƣƚШċƚШŉċƖШċƚШƓŸƚƚŔĤũĲШыŉŸƖШĲǂċůƓũĲЯШƣőƖŸƨŊőШċŰШ
ċƨƣŸůċƣŔĦШũŔŰťШĤĲƣƽĲĲŰШŰŸŔƚĲШĲƻĲŰƣƚШċŰĬШċŔƖĦƖċŉƣЯШĤċƚĲĬШŸŰШƣőĲШƖċĬċƖШĬċƣċьЯШƚƨĦőШĦŸŰƣƖŔĤƨƣŔŸŰƚШ
ƣŸШƣőĲШůĲċƚƨƖĲĬШũĲƻĲũƚШĦċŰŰŸƣШĤĲШĦŸůƓũĲƣĲũǃШĲǂĦũƨĬĲĬЮ 

fŉШƣőĲƖĲШŔƚШċШƚƨǭŔĦŔĲŰƣШĦŸƖƖĲƚƓŸŰĬĲŰĦĲШĤĲƣƽĲĲŰШƣőĲШċŰŰƨċũШċƻĲƖċŊĲƚШŸŉШƣőĲШůĲċƚƨƖĲĬШŰŸŔƚĲШ
ƻĲŰƣƚШċŰĬШƣőĲШċŰŰƨċũШċƻĲƖċŊĲШŉŸƖĲĦċƚƣШĤċƚĲĬШŸŰШƣőĲШċƻĲƖċŊĲШĬċǃЯШŸƻĲƖШċШƚƨǭŔĦŔĲŰƣШŰƨůĤĲƖШŸŉШ
ůĲċƚƨƖŔŰŊШƨŰŔƣƚЯШĦŸŰǯĬĲŰĦĲШĦċŰШƚƣŔũũШĤĲШŊċŔŰĲĬШƖĲŊċƖĬŔŰŊШƣőĲШĦċũĦƨũċƣŔŸŰШůĲƣőŸĬЮ 

ΟЮΠ ÑĲĦőŰŔĦċũШĬċƣċШ 

ÑőĲШĦċũĦƨũċƣŔŸŰƚШċƖĲШƓĲƖŉŸƖůĲĬШƨƚŔŰŊШEĦőŸШƽŔƣőŔŰШċШŊƖŔĬШŸŉШΤΜШǂШΤΜШťŔũŸůĲƣƖĲƚШċƖŸƨŰĬШƣőĲШ
ċŔƖƓŸƖƣЯШƽŔƣőШċШŊƖŔĬШůĲƚőШƚŔǍĲШŸŉШΞΡΜШůĲƣƖĲƚЮШÑőĲШċũƣŔƣƨĬĲШŸŉШƣőĲШċŔƖƓŸƖƣШƖĲŉĲƖĲŰĦĲШůĲċƚƨƖŔŰŊШ
ƓŸŔŰƣШŔŰШƖĲũċƣŔŸŰШƣŸШƚĲċШũĲƻĲũШŔƚШΝΤΡШŉƣЮ 

ΟЮΡ 9őċŰŊĲƚШŔŰШĦċũĦƨũċƣŔŸŰШůĲƣőŸĬШĦŸůƓċƖĲĬШƣŸШШΞΜΞΜШċŰĬШƓƖĲƻŔŸƨƚШǃĲċƖƚ 

ŰШŸƻĲƖƻŔĲƽШŸŉШƣőĲШůċŔŰШĦőċŰŊĲƚШŔŰШƣőĲШůĲƣőŸĬШŸŉШĦċũĦƨũċƣŔŸŰШċƓƓũŔĲĬШƚŔŰĦĲШƣőĲШΞΜΞΝШ
ĦċũĦƨũċƣŔŸŰƚШċŰĬШƣőĲŔƖШĲǭĲĦƣƚШŸŰШƣőĲШƖĲƚƨũƣƚШŔƚШĬĲƚĦƖŔĤĲĬШŔŰШƓƓĲŰĬŔǂШ[Ю 

 



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǎǔ­ZǎǏǎ 

Ǒ >X´ÄӃº´ 

ΠЮΝ 7ċĦťŊƖŸƨŰĬШŔŰŉŸƖůċƣŔŸŰШƣŸШőĲũƓШŔŰƣĲƖƓƖĲƣШƣőĲШƖĲƚƨũƣƚ 

ÑőŔƚШƚĲĦƣŔŸŰШĬĲƚĦƖŔĤĲƚШċШŰƨůĤĲƖШŸŉШċŔƖШƣƖċǭŔĦШƚƣċƣŔƚƣŔĦƚШŔŰШŸƖĬĲƖШƣŸШƓƖŸƻŔĬĲШċШĤĲƣƣĲƖШƓŔĦƣƨƖĲШŸŉШƣőĲШ
ĲƻŸũƨƣŔŸŰШŔŰШƣƖċǭŔĦШŸƻĲƖШƣőĲШĦŸƨƖƚĲШŸŉШΞΜΞΡШĦŸůƓċƖĲĬШƣŸШƓƖĲƻŔŸƨƚШǃĲċƖƚЮШ[ŸƖШƣőŔƚЯШŔŰŉŸƖůċƣŔŸŰШ
ƚƨĦőШċƚШƣőĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚЯШƣőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШǰĲĲƣЯШċŰĬШƖƨŰƽċǃШƨƚċŊĲШőċƚШĤĲĲŰШ
ůċƓƓĲĬЮШ 

ǑŸǎŸǎ  ƨůĤĲƖШŸŉШǰŔŊőƣШůŸƻĲůĲŰƣƚ 

§ŰĲШŸŉШƣőĲШůŸƚƣШŔůƓŸƖƣċŰƣШŉċĦƣŸƖƚШŉŸƖШƣőĲШċŰŰƨċũШŰŸŔƚĲШĦŸŰƣŸƨƖƚШċƖŸƨŰĬШċŰШċŔƖƓŸƖƣШŔƚШƣőĲШ
ŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШƽőŔĦőШŸĦĦƨƖƖĲĬШĬƨƖŔŰŊШƣőĲШƓċƚƣШǃĲċƖЮШ[ŸũũŸƽŔŰŊШƣőĲШĬĲĦũŔŰĲШŸŉШƣőĲШ
ŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШĤĲƣƽĲĲŰШΞΜΝΝШċŰĬШΞΜΝΟЯШƣőĲƖĲШƽċƚШċŰШŔŰĦƖĲċƚĲШŸŉШΣЮΦӖШŔŰШΞΜΝΠШċŰĬШċШ
ŉƨƖƣőĲƖШŔŰĦƖĲċƚĲШŸŉШΟЮΠӖШŔŰШΞΜΝΡЮШfŰШΞΜΝΣШƣőĲШŰƨůĤĲƖШŸŉШċŔƖĦƖċŉƣШůŸƻĲůĲŰƣƚШŉĲũũШƣŸШΞΞΟЮΣΥΥШыр
ΣЮΡӖьЮШÑőŔƚШŔƚШũċƖŊĲũǃШċШƖĲƚƨũƣШŸŉШċШƣĲůƓŸƖċƖǃШĦũŸƚƨƖĲШŉŸũũŸƽŔŰŊШƣőĲШċƣƣċĦťƚШŸŰШƣőĲШċŔƖƓŸƖƣШŸŰШΞΞШ
~ċƖĦőШΞΜΝΣЮШfŰШΞΜΝΤЯШƣőĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШŔŰĦƖĲċƚĲĬШĤǃШΣЮΟӖШƣŸШΞΟΤЮΥΥΥЮШfŰШΞΜΝΥЯШƣőĲШ
ŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШŔŰĦƖĲċƚĲĬШĤǃШΝЮΜӖШƣŸШΞΟΡЮΠΡΦЮШfŰШΞΜΝΦШƣőĲƖĲШƽċƚШŸŰĦĲШċŊċŔŰШċШƚũŔŊőƣШ
ĬĲĦũŔŰĲШŸŉШΜЮΠӖШċŰĬШƣőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШƽċƚШΞΟΠЯΠΣΜЮШfŰШΞΜΞΜЯШƣőĲШƓŔĦƣƨƖĲШƽċƚШ
ĲŰƣŔƖĲũǃШĬĲǯŰĲĬШĤǃШƣőĲШŔůƓċĦƣШŸŉШƣőĲШŊũŸĤċũШƓċŰĬĲůŔĦШċŰĬШƣőĲШĦŸŰƚĲƕƨĲŰĦĲƚШŉŸƖШŔŰƣĲƖŰċƣŔŸŰċũШ
ƣƖċƻĲũЮШÑőĲШŰƨůĤĲƖШŸŉШǰŔŊőƣШůŸƻĲůĲŰƣƚШŉĲũũШĤǃШΡΦЮΝӖШƣŸШΦΡЯΥΝΝЮШfŰШΞΜΞΞШƣőĲƖĲШƽĲƖĲШΝΤΥЯΦΟΜШ
ċŔƖĦƖċŉƣШůŸƻĲůĲŰƣƚЯШƽőŔĦőШŔƚШċŰШŔŰĦƖĲċƚĲШŸŉШΡΜЮΤӖШĦŸůƓċƖĲĬШƣŸШΞΜΞΝЮШfŰШΞΜΞΟЯШƣőĲШŰƨůĤĲƖШŸŉШ
ǰŔŊőƣШůŸƻĲůĲŰƣƚШŔŰĦƖĲċƚĲĬШĤǃШΤЮΠӖШĦŸůƓċƖĲĬШƣŸШΞΜΞΞЯШƣŸШΝΦΞЯΞΡΤШůŸƻĲůĲŰƣƚЮШfŰШΞΜΞΠЯШƣőŔƚШ
ǯŊƨƖĲШƽĲŰƣШƨƓШƣŸШΝΦΥЯΣΝΤШůŸƻĲůĲŰƣƚЮШfŰШΞΜΞΡЯШƣőĲШŰƨůĤĲƖШŸŉШċŔƖĦƖċŉƣШůŸƻĲůĲŰƣƚШŔŰĦƖĲċƚĲĬШ
ŉŸƖШƣőĲШŉŸƨƖƣőШĦŸŰƚĲĦƨƣŔƻĲШǃĲċƖШƣŸШΞΜΠЯΝΠΤ11ЯШƨƓШΞЮΥӖШŉƖŸůШΞΜΞΠЮШ?ĲƚƓŔƣĲШƣőŔƚШŊƖŸƽƣőЯШƣőĲШ
ŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШŔƚШƚƣŔũũШΝΞЮΦӖШũŸƽĲƖШƣőċŰШŔŰШΞΜΝΦШċŰĬШƣőĲШċŔƖƓŸƖƣШőċƚШŰŸƣШǃĲƣШƖĲċĦőĲĬШŔƣƚШ
ƓƖĲрƓċŰĬĲůŔĦШũĲƻĲũЮ 

 

 

11 This figure includes 5,777 exempt flights, meaning the number of non-exempt flights in 2025 was 198,370. 
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[ŔŊƨƖĲШΠаШEƻŸũƨƣŔŸŰШŸŉШǰŔŊőƣШƣƖċǭŔĦШыċũũШůŸƻĲůĲŰƣƚьШċƣШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣЮ 

ÑőĲШŰƨůĤĲƖШŸŉШŰŔŊőƣШůŸƻĲůĲŰƣƚШыΞΟаΜΜШƣŸШΜΣаΜΜШőŸƨƖƚьШĬĲĦƖĲċƚĲĬШĤǃШΜЮΦӖШŉƖŸůШΝΣЯΟΥΜШŔŰШΞΜΞΠШ
ƣŸШΝΣЯΞΟΤШŔŰШΞΜΞΡЯШċƚШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΡЮШ ƚШċШƖĲƚƨũƣЯШƣőĲƖĲШƽĲƖĲШċĤŸƨƣШΝЯΝΜΜШŉĲƽĲƖШŰŔŊőƣШ
ůŸƻĲůĲŰƣƚШŔŰШΞΜΞΡШĦŸůƓċƖĲĬШƣŸШΞΜΝΦШыΝΤЯΟΠΤШŰŔŊőƣШůŸƻĲůĲŰƣƚьЮШfŰШΞΜΞΡЯШƣőĲƖĲШƽĲƖĲШΠЯΥΥΡШ
ŰŔŊőƣƣŔůĲШĬĲƓċƖƣƨƖĲƚЮШÑőŔƚШŔŰĦũƨĬĲƚШőĲũŔĦŸƓƣĲƖШůŸƻĲůĲŰƣƚШċŰĬШǰŔŊőƣШůŸƻĲůĲŰƣƚШĲǂĲůƓƣШŉƖŸůШ
ƚũŸƣШĦŸŸƖĬŔŰċƣŔŸŰЯШƚƨĦőШċƚШŊŸƻĲƖŰůĲŰƣШċŰĬШůŔũŔƣċƖǃШǰŔŊőƣƚЮШΞΦΦШŰŔŊőƣШůŸƻĲůĲŰƣƚШƽĲƖĲШĲǂĲůƓƣШ
ŔŰШΞΜΞΡЮ 

ÑőĲШƓƖŔůċƖǃШƖĲċƚŸŰШŉŸƖШƣőĲШƖĲĬƨĦƣŔŸŰШŔŰШŰŔŊőƣШǰŔŊőƣƚШŔƚШƣőĲШĬĲĦƖĲċƚĲШŔŰШǰŔŊőƣƚШũċĦťŔŰŊШċШŰŔŊőƣШ
ƚũŸƣбШƣőĲƚĲШǰŔŊőƣƚШŉƖĲƕƨĲŰƣũǃШŸƓĲƖċƣĲĬШċƣШŰŔŊőƣШĬƨĲШƣŸШŸƓĲƖċƣŔŸŰċũШŔƚƚƨĲƚШũŔťĲШĬĲũċǃƚШŸƖШƣĲĦőŰŔĦċũШ
ƓƖŸĤũĲůƚЮШÅĲĦĲŰƣШǃĲċƖƚШőċƻĲШƚĲĲŰШċĦƣŔƻĲШĦŸŸƓĲƖċƣŔŸŰШċůŸŰŊШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃЯШƣőĲШ
ƚũŸƣШĦŸŸƖĬŔŰċƣŸƖЯШċŰĬШƣőĲШŔŰƻŸũƻĲĬШċŔƖũŔŰĲƚЯШċũũШċŔůĲĬШċƣШůŔŰŔůŔƚŔŰŊШƣőŔƚШƓƖŸƓŸƖƣŔŸŰШŸŉШǰŔŊőƣƚЮ 
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[ŔŊƨƖĲШΡаШEƻŸũƨƣŔŸŰШŸŉШǰŔŊőƣШƣƖċǭŔĦШĬƨƖŔŰŊШƣőĲШŰŔŊőƣШыΞΟаΜΜрΜΣаΜΜьШċƣШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣЮ 

ƣШΝΡЯΤΤΝШыΝΡЯΥΣΣШŔŰШΞΜΞΠьЯШŸŉШƽőŔĦőШΠЯΟΤΠШŉŸƖШĬĲƓċƖƣƨƖĲШыΠЯΤΠΟШŔŰШΞΜΞΠьЯШƣőĲШŰƨůĤĲƖШŸŉШŰŔŊőƣШ
ƚũŸƣƚШċũũŸĦċƣĲĬ12ШŉŸƖШċŔƖĦƖċŉƣШůŸƻĲůĲŰƣƚШŉŸƖШƣőĲШǃĲċƖШΞΜΞΡШƖĲůċŔŰĲĬШƽŔƣőŔŰШƣőĲШũŔůŔƣƚШŔůƓŸƚĲĬШ
ŸŰШƣőĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƚũŸƣШĦŸŸƖĬŔŰċƣŸƖЯШƽőŔĦőШőċƚШĤĲĲŰШċũũŸƽĲĬШƣŸШċũũŸĦċƣĲШċШůċǂŔůƨůШŸŉШ
ΝΣЯΜΜΜШŰŔŊőƣШƚũŸƣƚШċŰŰƨċũũǃШƚŔŰĦĲШΞΜΜΦЯШŸŉШƽőŔĦőШċШůċǂŔůƨůШŸŉШΡЯΜΜΜШŉŸƖШĬĲƓċƖƣƨƖĲШы~7Ш
ΞΝоΝоΞΜΜΦЯШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃШĲŰƻŔƖŸŰůĲŰƣċũШƓĲƖůŔƣьЮШ 

ÑőĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШĬƨƖŔŰŊШƣőĲШŸƓĲƖċƣŔŸŰċũШĬċǃШƓĲƖŔŸĬШыΜΣаΜΜШƣŸШΞΟаΜΜьШƖŸƚĲШĤǃШΟЮΝӖШ
ŉƖŸůШΝΥΞЯΞΟΤШŔŰШΞΜΞΠШƣŸШΝΥΤЯΦΝΜШŔŰШΞΜΞΡЮШШÑőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШŔŰШΞΜΞΡШ
ĦŸůƓċƖĲĬШƣŸШΞΜΞΠШŔƚШƖĲǰĲĦƣĲĬШŔŰШÑċĤũĲШΝЮШÑőĲШŰƨůĤĲƖƚШŉŸƖШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШċƖĲШŉƨƖƣőĲƖШĤƖŸťĲŰШ
ĬŸƽŰШŔŰƣŸШŸƓĲƖċƣŔŸŰċũШŰŔŊőƣШыΞΟаΜΜШрШΜΣаΜΜьШċŰĬШƣőĲШůŸƖŰŔŰŊШƓĲƖŔŸĬШыΜΣаΜΜШрШΜΤаΜΜьЮ 

ÑċĤũĲШΝаШ ƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШыŔŰĦũƨĬŔŰŊШőĲũŔĦŸƓƣĲƖШůŸƻĲůĲŰƣƚьШŔŰШΞΜΞΡШċŰĬШĲƻŸũƨƣŔŸŰШ
ĦŸůƓċƖĲĬШƣŸШΞΜΞΠ 

 

 

 

12 night slot: permission granted by the coordinator of Brussels National airport, in accordance with Council Regulation (EEC) No 95/93 of 18 

January 1993 on common rules for the allocation of slots at Community airports, to use the entire infrastructure necessary for the operation of an 

air service at Brussels National airport at a specified date and time of landing or take-off during the night as allocated by the coordinator. 
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Evolution of the number of movements during the night (23:00 - 06:00)

period landings departures total landings departures total landings departures total

day (07:00 - 19:00) 64,873 65,702 130,575 66,269 68,515 134,784 +2.2% +4.3% +3.2%

evening (19:00 - 23:00) 20,845 21,496 42,341 21,738 21,373 43,111 +4.3% -0.6% +1.8%

night (23:00 - 07:00) 13,593 12,108 25,701 14,062 12,190 26,252 +3.5% +0.7% +2.1%

00:00 - 24:00 99,311 99,306 198,617 102,069 102,078 204,147 +2.8% +2.8% +2.8%

06:00 - 23:00 88,031 94,206 182,237 90,717 97,193 187,910 +3.1% +3.2% +3.1%

23:00 - 06:00 11,280 5,100 16,380 11,352 4,885 16,237 +0.6% -4.2% -0.9%

06:00 - 07:00 2,313 7,008 9,321 2,710 7,305 10,015 +17.2% +4.2% +7.4%

2024 2025 relative difference compared to 2024



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǏǏ­ZǎǏǎ 

ÑőĲШŊĲŰĲƖċũШŔŰĦƖĲċƚĲШŸŉШΞЮΥӖШŔŰШƣőĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШŸŰШċŰШċŰŰƨċũШĤċƚŔƚШĤĲƣƽĲĲŰШΞΜΞΡШ
ċŰĬШΞΜΞΠШŔƚШĲƻĲŰũǃШĬŔƚƣƖŔĤƨƣĲĬШƣőƖŸƨŊőŸƨƣШƣőĲШĬċǃШыҼΟЮΞӖьШċŰĬШůŸƖŰŔŰŊШĤĲƣƽĲĲŰШΜΣаΜΜШċŰĬШ
ΜΤаΜΜШыҼΤЮΠӖьЮШÑőĲШƖĲũċƣŔƻĲШŔŰĦƖĲċƚĲШŔŰШƣőĲШŰƨůĤĲƖШŸŉШŰŔŊőƣƣŔůĲШǰŔŊőƣƚШыĤĲƣƽĲĲŰШΝΦаΜΜШċŰĬШ
ΞΟаΜΜьШŔƚШƣőĲШũŸƽĲƚƣШыҼΝЮΥӖьЮШÑőĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШŔŰШƣőĲШŸƓĲƖċƣŔŸŰċũШŰŔŊőƣШƓĲƖŔŸĬШ
ыĤĲƣƽĲĲŰШΞΟаΜΜШċŰĬШΜΣаΜΜьШőċƚШċĦƣƨċũũǃШĬĲĦƖĲċƚĲĬШырΜЮΦӖьЮ 

ǑŸǎŸǏ §ƣőĲƖШŰŸƣċĤũĲШĲƻŸũƨƣŔŸŰƚ 

fŰШċĬĬŔƣŔŸŰШƣŸШƣőĲШŰƨůĤĲƖШŸŉШǰŔŊőƣШůŸƻĲůĲŰƣƚЯШƣőĲƖĲШċƖĲШċШŰƨůĤĲƖШŸŉШŸƣőĲƖШƓċƖċůĲƣĲƖƚШƣőċƣШ
ċũƚŸШĬĲƣĲƖůŔŰĲШƣőĲШƚŔǍĲШċŰĬШƣőĲШƓŸƚŔƣŔŸŰШŸŉШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚЯШƚƨĦőШċƚШƣőĲШƖƨŰƽċǃШċŰĬШƣőĲШ
ƖŸƨƣĲШƨƚĲĬЯШǰŔŊőƣШƓƖŸĦĲĬƨƖĲƚШċŰĬШƣőĲШǰĲĲƣШƨƚĲĬЮШÑőĲШůŸƚƣШŔůƓŸƖƣċŰƣШĦőċŰŊĲƚШċƖĲШƚƨůůċƖŔƚĲĬШ
ŔŰШƣőĲШŉŸũũŸƽŔŰŊШƓċƖċŊƖċƓőƚЮ 

[ũĲĲƣШĦőċŰŊĲƚШĬƨƖŔŰŊШƣőĲШĬċǃШċŰĬШŔŰШƣőĲШĲƻĲŰŔŰŊШыΜΤаΜΜШċŰĬШΞΟаΜΜьЮ 

[ŔŊƨƖĲШΣШƖĲǰĲĦƣƚШƣőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШůŸƚƣШĦŸůůŸŰũǃШƨƚĲĬШċŔƖĦƖċŉƣШƣǃƓĲƚШĬƨƖŔŰŊШƣőĲШĬċǃШċŰĬШ
ĲƻĲŰŔŰŊШыĤĲƣƽĲĲŰШΜΤаΜΜШċŰĬШΞΟаΜΜаΜΜьШŉŸƖШőĲċƻǃШċŔƖĦƖċŉƣШыƚƣċƖƣŔŰŊШƽĲŔŊőƣШŉƖŸůШΝΟΣШƣŸŰƚЯШőĲċƻǃШ
ċŔƖĦƖċŉƣьШċŰĬШ[ŔŊƨƖĲШΤШĬŸĲƚШƚŸШŉŸƖШũŔŊőƣĲƖШċŔƖĦƖċŉƣШыƚƣċƖƣŔŰŊШƽĲŔŊőƣШƨƓШƣŸШΝΟΣШƣŸŰƚьЮШ§ŰũǃШċŔƖĦƖċŉƣШ
ƣǃƓĲƚШƣőċƣШőċƻĲШŸŰШċƻĲƖċŊĲШǰŸƽŰШΝǂШƓĲƖШĬċǃШŔŰШΞΜΞΠШċŰĬШΞΜΞΡШċƖĲШƚőŸƽŰЮШ 

 

[ŔŊƨƖĲШΣаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШċŔƖĦƖċŉƣШůŸƻĲůĲŰƣƚШŔŰƻŸũƻŔŰŊШőĲċƻǃШċŔƖĦƖċŉƣШĤĲƣƽĲĲŰШΜΤаΜΜШ
ċŰĬШΞΟаΜΜЮ 
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Evolution of the fleet during the day and evening (from 07:00 to 23:00)
Heavy aircraft (starting weight from 136 tons)

2024 2025



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǏǐ­ZǎǏǎ 

 

[ŔŊƨƖĲШΤаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШċŔƖĦƖċŉƣШůŸƻĲůĲŰƣƚШŔŰƻŸũƻŔŰŊШũŔŊőƣĲƖШċŔƖĦƖċŉƣШĤĲƣƽĲĲŰШΜΤаΜΜШ
ċŰĬШΞΟаΜΜЮ 
 

fŰШŊĲŰĲƖċũЯШƣőĲШůŸƚƣрƨƚĲĬШċŔƖĦƖċŉƣШƽĲƖĲШƣőĲШ ΟΞΜЯШƣőĲШ ΟΝΦШċŰĬШƣőĲШ ΟΞΜрŰĲŸШыĦŸũũĲĦƣŔƻĲũǃШ
ƖĲƚƓŸŰƚŔĤũĲШŉŸƖШΡΜЮΣӖШŸŉШċũũШůŸƻĲůĲŰƣƚШŔŰШΞΜΞΡШĤĲƣƽĲĲŰШΜΤаΜΜШċŰĬШΞΟаΜΜьЮШEũƚĲƽőĲƖĲЯШƣőĲШ
ĲƻŸũƨƣŔŸŰШŔŰШƣőĲШǰĲĲƣШŸƻĲƖШƣőĲШĦŸƨƖƚĲШŸŉШΞΜΞΡШĦŸůƓċƖĲĬШƣŸШΞΜΞΠШŔƚШƻŔƚŔĤũĲШŔŰШƣőĲШŰƨůĤĲƖШŸŉШ
ůŸƻĲůĲŰƣƚШŔŰƻŸũƻŔŰŊШċŔƖĦƖċŉƣШƣǃƓĲƚШ79ÉΟШыċũƚŸШťŰŸƽŰШċƚШƣőĲШ ΞΞΜрΟΜΜьШыƨƓШŉƖŸůШΠЯΜΣΠШ
ůŸƻĲůĲŰƣƚШŔŰШΞΜΞΠШƣŸШΥЯΟΤΥШŔŰШΞΜΞΡьЯШ ΞΜ ШыΝΠЯΥΣΠШůŸƻĲůĲŰƣƚШŔŰШΞΜΞΠШċŰĬШΝΣЯΜΡΤШ
ůŸƻĲůĲŰƣƚШŔŰШΞΜΞΡьЯШ7ΟΥ~ШыΡЯΠΝΡШůŸƻĲůĲŰƣƚШŔŰШΞΜΞΠШċŰĬШΣЯΞΥΣШůŸƻĲůĲŰƣƚШŔŰШΞΜΞΡьЯШċŰĬШ
ΞΝ ШыΞЯΜΝΠШůŸƻĲůĲŰƣƚШŔŰШΞΜΞΠШċŰĬШΟЯΦΜΜШŔŰШΞΜΞΡьЮШ§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШƣőĲШƨƚĲШŸŉШƣǃƓĲƚШ7ΤΟΥШ

ċŰĬШ9ÅsΦШĬĲĦƖĲċƚĲĬШĤǃШΝΞЮΦӖШċŰĬШΤΝЮΝӖШƖĲƚƓĲĦƣŔƻĲũǃЮШ 

ÑőĲШ ΟΟΟШƖĲůċŔŰƚШƣőĲШůŸƚƣШĦŸůůŸŰШőĲċƻǃШċŔƖĦƖċŉƣШƽŔƣőШċŰШŔŰĦƖĲċƚĲШŸŉШΞЮΠӖЯШŉŸũũŸƽĲĬШĤǃШƣőĲШ
7ΤΤìШċŰĬШƣőĲШ7ΤΣΟЮШEũƚĲƽőĲƖĲЯШċШŊĲŰĲƖċũШŔŰĦƖĲċƚĲШŔŰШůŸƻĲůĲŰƣƚШŸŉШőĲċƻŔĲƖШċŔƖĦƖċŉƣШŔƚШċũƚŸШ
ƻŔƚŔĤũĲЯШůċŔŰũǃШŔŰƻŸũƻŔŰŊШƣǃƓĲƚШ7ΤΤìШыҼΞΜЮΤӖьЯШ7ΤΣΟШыҼΞΦЮΦӖьЯШ7ΤΤxШыҼΞΜЮΝӖьЯШ7ΤΥΦШыҼΝΦЮΥӖьЯШ
ΟΡΦШыҼΥΤЮΞӖьШċŰĬШ ΟΡuШыҼΝΜΝЮΠӖьЮШ ШĬƖŸƓШŔŰШƣőĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШŔŰƻŸũƻŔŰŊШőĲċƻǃШ

ċŔƖĦƖċŉƣШŔƚШċũƚŸШƻŔƚŔĤũĲШŉŸƖШƣǃƓĲƚШ ΟΟΞШырΞΞЮΟӖьШċŰĬШ7ΤΠΠШырΝΡЮΜӖьЮШ 

[ũĲĲƣШĦőċŰŊĲƚШŔŰШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШыŉƖŸůШΞΟаΜΜШƣŸШΜΤаΜΜь 

ÑőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШůŸƚƣШĦŸůůŸŰũǃШƨƚĲĬШċŔƖĦƖċŉƣШƣǃƓĲƚШŔŰШƣőĲШŰŔŊőƣШыĤĲƣƽĲĲŰШΞΟаΜΜШċŰĬШΜΤаΜΜьШ
ŔƚШċƻċŔũċĤũĲШŔŰШ[ŔŊƨƖĲШΥШŉŸƖШċƖƖŔƻċũƚШċŰĬШŔŰШ[ŔŊƨƨƖШΦШŉŸƖШĬĲƓċƖƣƨƖĲƚЮШ§ŰũǃШċŔƖĦƖċŉƣШƣǃƓĲƚШƣőċƣШőċƻĲШ
ŸŰШċƻĲƖċŊĲШǰŸƽŰШΝǂШƓĲƖШƽĲĲťШŔŰШΞΜΞΠШċŰĬШΞΜΞΡШċƖĲШƚőŸƽŰЮШ 
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Evolution of the fleet during the day and evening (from 07:00 to 23:00)
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 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǏǑ­ZǎǏǎ 

 

[ŔŊƨƖĲШΥаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШċƖƖŔƻċũƚШŔŰШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШыŉƖŸůШΞΟаΜΜШƣŸШΜΤаΜΜьЮ 

 

[ŔŊƨƨƖШΦаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШŔŰШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШыŉƖŸůШΞΟаΜΜШƣŸШΜΤаΜΜШőŸƨƖƚьЮ 

ÑőĲШŰƨůĤĲƖШŸŉШċƖƖŔƻċũƚШĤǃШũŔŊőƣĲƖШċŔƖĦƖċŉƣШċƣШŰŔŊőƣШŔŰĦƖĲċƚĲĬШĤǃШΠЮΞӖШĦŸůƓċƖĲĬШƣŸШΞΜΞΠЮШÑőĲШ
ŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШċũƚŸШŔŰĦƖĲċƚĲĬШƚũŔŊőƣũǃШĤǃШΜЮΣӖЯШůċŔŰũǃШĬƨĲШƣŸШċŰШŔŰĦƖĲċƚŔŰŊШŰƨůĤĲƖШŸŉШ
ĬĲƓċƖƣƨƖĲƚШĤǃШŰĲƽĲƖШċŔƖĦƖċŉƣШŔŰĦũƨĬŔŰŊШƣǃƓĲƚШ ΞΜ ШыҼΟΦЮΜӖьЯШ7ΟΥ~ШыҼΞΝЮΜӖьШċŰĬШƣőĲШŰĲƽШ79ÉΟШ
ыҼΦΦЮΜӖьЮШ§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШƣőĲШƨƚĲШŸŉШƣǃƓĲƚШ ΟΞΜЯШ7ΤΡΞШċŰĬШ ΟΝΦШőċƚШĬĲĦƖĲċƚĲĬЮШÑőĲШ
ŰƨůĤĲƖШŸŉШċƖƖŔƻċũƚШŔŰШƣőĲШŰŔŊőƣШŔŰƻŸũƻŔŰŊШőĲċƻǃШċŔƖĦƖċŉƣШŔŰĦƖĲċƚĲĬШĤǃШΞЮΟӖШĦŸůƓċƖĲĬШƣŸШΞΜΞΠЮШ
ÑőĲШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШŔŰШƣőĲШŰŔŊőƣШŔŰƻŸũƻŔŰŊШőĲċƻǃШċŔƖĦƖċŉƣШŔŰĦƖĲċƚĲĬШĤǃШΝЮΜӖШĦŸůƓċƖĲĬШƣŸШ
ΞΜΞΠЮШÑőĲШ ΟΟΟШŔƚШƣőĲШůŸƚƣШĦŸůůŸŰШőĲċƻǃШċŔƖĦƖċŉƣЯШŉŸũũŸƽĲĬШĤǃШƣőĲШ ΟΜΣЯШ7ΤΣΟШċŰĬШƣőĲШ ΟΟΞЮШ
[ŸƖШċƖƖŔƻŔŰŊШƣƖċǭŔĦЯШƣőĲШǰĲĲƣШƖĲŰĲƽċũШŔƚШƻŔƚŔĤũĲШŔŰШƣőĲШŔŰĦƖĲċƚĲĬШƨƚĲШŸŉШƣǃƓĲƚШ7ΤΥΦШċŰĬШ ΟΡΦЮ 
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Evolution of the fleet in the night period (from 23:00 to 07:00)
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 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǏǒ­ZǎǏǎ 

ÅƨŰƽċǃШċŰĬШƖŸƨƣĲШƨƚċŊĲ 

ÂƖĲŉĲƖĲŰƣŔċũЮƖƨŰƽċǃЮƨƚċŊĲ 

ÑőĲШƓƖĲŉĲƖĲŰƣŔċũШƖƨŰƽċǃШƨƚċŊĲЯШƓƨĤũŔƚőĲĬШŔŰШƣőĲШ fÂШыÉťĲǃĲƚьЯШŔŰĬŔĦċƣĲƚШƽőŔĦőШƖƨŰƽċǃШŔƚШ
ƓƖĲŉĲƖċĤũǃШƣŸШĤĲШƨƚĲĬЯШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШƣŔůĲШƣőĲШůŸƻĲůĲŰƣШŸĦĦƨƖƚЮШ§ƻĲƖШĦĲƖƣċŔŰШƓĲƖŔŸĬƚЯШ
ƓƖĲŉĲƖĲŰƣŔċũШƖƨŰƽċǃШƨƚĲШċũƚŸШĦŸŰƚŔĬĲƖƚШƣőĲШċŔƖĦƖċŉƣѣƚШĬĲƚƣŔŰċƣŔŸŰШыĲǂŔƣШƓŸŔŰƣьШċŰĬШůċǂŔůƨůШ
ƣċťĲрŸǭШƽĲŔŊőƣЮШ ŸШĦőċŰŊĲƚШƽĲƖĲШůċĬĲШƣŸШƣőŔƚШƚĦőĲĬƨũĲШĬƨƖŔŰŊШΞΜΞΡШыƚĲĲШÑċĤũĲШΞьЮШ 

fŉШƣőĲШƓƖĲŉĲƖĲŰƣŔċũШƖƨŰƽċǃШĦŸŰǯŊƨƖċƣŔŸŰШĦċŰŰŸƣШĤĲШƨƚĲĬШыĲЮŊЮШĬƨĲШƣŸШůĲƣĲŸƖŸũŸŊŔĦċũШĦŸŰĬŔƣŔŸŰƚЯШ
ƖƨŰƽċǃШůċŔŰƣĲŰċŰĦĲЯШĲƣĦЮьЯШÉťĲǃĲƚШƽŔũũШĦőŸŸƚĲШƣőĲШůŸƚƣШċƓƓƖŸƓƖŔċƣĲШċũƣĲƖŰċƣŔƻĲШĦŸŰǯŊƨƖċƣŔŸŰЯШ
ƣċťŔŰŊШŔŰƣŸШċĦĦŸƨŰƣШƽĲċƣőĲƖШĦŸŰĬŔƣŔŸŰƚЯШƖƨŰƽċǃШĲƕƨŔƓůĲŰƣЯШƣƖċǭŔĦШĬĲůċŰĬЯШĲƣĦЮШ[ŸƖШƣőŔƚШ
ƓƨƖƓŸƚĲЯШƣőĲШƓƖĲŉĲƖĲŰƣŔċũШƖƨŰƽċǃШƨƚċŊĲШƚĦőĲĬƨũĲШŔŰĦũƨĬĲƚШƽŔŰĬШũŔůŔƣƚЯШĲǂƓƖĲƚƚĲĬШċƚШůċǂŔůƨůШ
ĦƖŸƚƚƽŔŰĬƚШċŰĬШůċǂŔůƨůШƣċŔũƽŔŰĬШŉŸƖШĲċĦőШƖƨŰƽċǃЮШÑŸШƓƖĲƻĲŰƣШƣőĲƚĲШũŔůŔƣƚШĤĲŔŰŊШĲǂĦĲĲĬĲĬЯШċŔƖШ
ƣƖċǭŔĦШĦŸŰƣƖŸũШůƨƚƣЯШƽőĲŰШƣőĲШƚŔƣƨċƣŔŸŰШċƖŔƚĲƚЯШƚƽŔƣĦőШƣŸШċŰШċũƣĲƖŰċƣŔƻĲШĦŸŰǯŊƨƖċƣŔŸŰЮШÖŰĬĲƖШ
ƓƖĲŉĲƖĲŰƣŔċũШƖƨŰƽċǃШƨƚċŊĲШĦŸŰĬŔƣŔŸŰƚЯШƣőĲШůċǂŔůƨůШƣċŔũƽŔŰĬШŔƚШΤШťƣШċŰĬШƣőĲШůċǂŔůƨůШ
ĦƖŸƚƚƽŔŰĬШŔƚШΞΜШťƣЮШfŰШƣőĲШĲƻĲŰƣШŸŉШċũƣĲƖŰċƣŔƻĲШƖƨŰƽċǃШƨƚċŊĲЯШƣőĲШůċǂŔůƨůШƚƓĲĲĬƚШċƖĲШċũƚŸШΞΜШ
ťƣШŉŸƖШĦƖŸƚƚƽŔŰĬШĤƨƣШŸŰũǃШΟШťƣШŉŸƖШƣċŔũƽŔŰĬЮШ 

ÑċĤũĲШΞаШÂƖĲŉĲƖĲŰƣŔċũШƖƨŰƽċǃШƨƚĲШƚŔŰĦĲШΝΦоΜΦоΞΜΝΟШыƚŸƨƖĦĲаШ fÂь 

 
?ċǃ  ŔŊőƣ 

ΜΣаΜΜШƣŸШΝΡаΡΦ ΝΣаΜΜШƣŸШΞΞаΡΦ ΞΟаΜΜШƣŸШΜΡаΡΦ 

~ŸŰШΜΣаΜΜШтШ 
ÑƨĲШΜΡаΡΦ 

?ĲƓċƖƣƨƖĲ ΞΡÅ ΞΡÅоΝΦыΝь 

xċŰĬŔŰŊ ΞΡxоΞΡÅ ΞΡÅоΞΡxыΞь 

ÑƨĲШΜΣаΜΜШтШ 
ìĲĬШΜΡаΡΦ 

?ĲƓċƖƣƨƖĲ ΞΡÅ ΞΡÅоΝΦыΝь 

xċŰĬŔŰŊ ΞΡxоΞΡÅ ΞΡÅоΞΡxыΞь 

ìĲĬШΜΣаΜΜШтШ 
ÑőƨШΜΡаΡΦ 

?ĲƓċƖƣƨƖĲ ΞΡÅ ΞΡÅоΝΦыΝь 

xċŰĬŔŰŊ ΞΡxоΞΡÅ ΞΡÅоΞΡxыΞь 

ÑőƨШΜΣаΜΜШтШ 
[ƖŔШΜΡаΡΦ 

?ĲƓċƖƣƨƖĲ ΞΡÅ ΞΡÅоΝΦыΝь 

xċŰĬŔŰŊ ΞΡxоΞΡÅ ΞΡÅоΞΡxыΞь 

[ƖŔШΜΣаΜΜШтШ 
ÉċƣШΜΡаΡΦ 

?ĲƓċƖƣƨƖĲ ΞΡÅ ΞΡÅыΟь 

xċŰĬŔŰŊ ΞΡxоΞΡÅ ΞΡÅ 

ÉċƣШΜΣаΜΜШтШ 
ÉƨŰШΜΡаΡΦ 

?ĲƓċƖƣƨƖĲ ΞΡÅ ΞΡÅоΝΦыΝь ΞΡxыΠь 

xċŰĬŔŰŊ ΞΡxоΞΡÅ ΞΡÅоΞΡxыΞь ΞΡx 

ÉƨŰШΜΣаΜΜШтШ 
~ŸŰШΜΡаΡΦ 

?ĲƓċƖƣƨƖĲ ΞΡÅоΝΦыΝь ΞΡÅ ΝΦыΠь 

xċŰĬŔŰŊ ΞΡÅоΞΡxыΞь ΞΡxоΞΡÅ ΝΦ 

ыΝь ÅƨŰƽċǃШΞΡÅШŉŸƖШƣƖċǭŔĦШƻŔċШExÉfuЯШ fuЯШcExE ЯШ?E ÖÑЯШu§uШċŰĬШ9féШоШÅƨŰƽċǃШΝΦШŉŸƖШƣƖċǭŔĦШƻŔċШ
x §ЯШÉÂfЯШÉ§Â§uЯШÂfÑEÉШċŰĬШÅ§ÖÉòШыċŔƖĦƖċŉƣШƽŔƣőШ~Ñ§ìШĤĲƣƽĲĲŰШΥΜШċŰĬШΞΜΜШƣŸŰŰĲƚШĦċŰШƨƚĲШ
ƖƨŰƽċǃШΞΡÅШŸƖШΝΦЯШċŔƖĦƖċŉƣШƽŔƣőШ~Ñ§ìШӂШΞΜΜШƣŸŰŰĲƚШůƨƚƣШƨƚĲШƖƨŰƽċǃШΞΡÅЯШƖĲŊċƖĬũĲƚƚШŸŉШƣőĲŔƖШ
ĬĲƚƣŔŰċƣŔŸŰьЮ 

ыΞь ÅƨŰƽċǃШΞΡxШŸŰũǃШŔŉШċŔƖШƣƖċǭŔĦШĦŸŰƣƖŸũШĦŸŰƚŔĬĲƖƚШƣőŔƚШŰĲĦĲƚƚċƖǃЮ 
ыΟь 7ĲƣƽĲĲŰШΜΝаΜΜШċŰĬШΜΣаΜΜЯШŰŸШƚũŸƣƚШůċǃШĤĲШċũũŸĦċƣĲĬШŉŸƖШĬĲƓċƖƣƨƖĲƚЮ 
ыΠь 7ĲƣƽĲĲŰШΜΜаΜΜШċŰĬШΜΣаΜΜЯШŰŸШƚũŸƣƚШůċǃШĤĲШċũũŸĦċƣĲĬШŉŸƖШĬĲƓċƖƣƨƖĲƚЮ 

 

 

 



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǏӄ­ZǎǏǎ 

ÖƚĲЮŸŉЮƖƨŰƽċǃƚ 

]ĲŰĲƖċũũǃШƚƓĲċťŔŰŊЯШƣőĲШŔŰĦƖĲċƚĲĬШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШŔŰШΞΜΞΡШĦŸůƓċƖĲĬШƣŸШΞΜΞΠШŔƚШċũƚŸШ
ĲǂƓƖĲƚƚĲĬШŔŰШċŰШŔŰĦƖĲċƚĲĬШƻŸũƨůĲШŸŉШċƖƖŔƻŔŰŊШċŰĬШĬĲƓċƖƣŔŰŊШƣƖċǭŔĦШŸŰШƣőĲШƻċƖŔŸƨƚШƖƨŰƽċǃƚЮШEƻĲŰШ
ƚŸЯШƣőĲШŰƨůĤĲƖШŸŉШũċŰĬŔŰŊƚШŸŰШΞΡxШċŰĬШĬĲƓċƖƣƨƖĲƚШŉƖŸůШΞΡÅШőċƻĲШĬĲĦƖĲċƚĲĬЮШÑőĲƚĲШĲǭĲĦƣƚШċƖĲШ
ƻŔƚŔĤũĲШĤŸƣőШĬƨƖŔŰŊШƣőĲШĬċǃШċŰĬШĲƻĲŰŔŰŊШы[ŔŊƨƖĲШΝΜьШċŰĬШċƣШŰŔŊőƣШы[ŔŊƨƖĲШΝΝьЮШ ШĦŸůƓũĲƣĲШċĦĦŸƨŰƣШ
ŸŉШƣőĲШƖƨŰƽċǃШƨƚĲШŔƚШŊŔƻĲŰШŔŰШ ŰŰĲǂШ ЮШ 

 

[ŔŊƨƖĲШΝΜаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШƖƨŰƽċǃШƨƚĲШĤĲƣƽĲĲŰШΜΤаΜΜШċŰĬШΞΟаΜΜЮ 

 

[ŔŊƨƖĲШΝΝаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШƖƨŰƽċǃШƨƚĲШĬƨƖŔŰŊШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШыŉƖŸůШΞΟаΜΜШƣŸШΜΤаΜΜьЮ 
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 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
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?ĲƚƓŔƣĲШċШĬĲĦƖĲċƚĲШŔŰШƻŸũƨůĲШĦŸůƓċƖĲĬШƣŸШΞΜΞΠЯШƖƨŰƽċǃШΞΡÅШƖĲůċŔŰƚШƣőĲШůŸƚƣШƨƚĲĬШƖƨŰƽċǃШ
ĬŔƖĲĦƣŔŸŰШŉŸƖШĬĲƓċƖƣƨƖĲƚШŔŰШΞΜΞΡШŉŸƖШĤŸƣőШƣőĲШĬċǃоĲƻĲŰŔŰŊШċŰĬШŰŔŊőƣШƓĲƖŔŸĬƚЯШĬƨĲШƣŸШƣőĲШ
ƓƖĲŉĲƖĲŰƣŔċũШƖƨŰƽċǃШƚĦőĲĬƨũĲШċŰĬШƣőĲШƓƖĲƻċŔũŔŰŊШƽŔŰĬШĦŸŰĬŔƣŔŸŰƚЮШÑőĲШŸƣőĲƖШƖƨŰƽċǃƚШőċƻĲШċũũШ
ƚĲĲŰШċŰШŔŰĦƖĲċƚĲаШůŸƖĲШƣőċŰШΝΜΜӖШŉŸƖШΜΤxШыΝЯΡΞΜШŔŰШΞΜΞΠШƣŸШΟЯΠΥΣШŔŰШΞΜΞΡьШċŰĬШΜΝШыΝΦΥШ
ĬĲƓċƖƣƨƖĲƚШŔŰШΞΜΞΠШƣŸШΞΜΦΞШĬĲƓċƖƣƨƖĲƚШŔŰШΞΜΞΡьЮШEƻĲŰШƣőŸƨŊőШƣőĲШŔŰĦƖĲċƚĲШŉŸƖШƖƨŰƽċǃШΜΝШŔƚШ
őŔŊőũǃШŰŸƣċĤũĲШŔŰШƣĲƖůƚШŸŉШƓĲƖĦĲŰƣċŊĲЯШƣőĲШċĤƚŸũƨƣĲШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШƖĲůċŔŰƚШƚŔŊŰŔǯĦċŰƣũǃШ
ũŸƽĲƖШƣőċŰШŸŰШŸƣőĲƖШƖƨŰƽċǃƚШыĲǂĦĲƓƣШŉŸƖШƖƨŰƽċǃШΞΡxьЮ 

ÑőĲƚĲШƚőŔŉƣƚШŔŰШƖƨŰƽċǃШƨƚĲШċƖĲШƓċƖƣŔċũũǃШċШĦŸŰƚĲƕƨĲŰĦĲШŸŉШůċŔŰƣĲŰċŰĦĲШƽŸƖťƚШŸŰШƖƨŰƽċǃШ
ΜΤÅоΞΡxШŸƻĲƖШƣőĲШƚƨůůĲƖШƓĲƖŔŸĬЯШƽőŔĦőШƚċƽШċŔƖĦƖċŉƣШƣőċƣШƽŸƨũĬШŰŸƖůċũũǃШũċŰĬШŸŰШƖƨŰƽċǃШΞΡxШ
ĤĲŔŰŊШƚőŔŉƣĲĬШƣŸШƖƨŰƽċǃШΞΡÅШůŸƖĲШŸŉƣĲŰЮШ§ŰШƣŸƓШŸŉШƣőċƣЯШċũƣĲƖŰċƣŔƻĲШĦŸŰǯŊƨƖċƣŔŸŰƚШыŰŸŰрÂÅÉ13ьШ
ƽĲƖĲШŸŉƣĲŰШƖĲƕƨŔƖĲĬШĬƨĲШƣŸШůĲƣĲŸƖŸũŸŊŔĦċũШĦŔƖĦƨůƚƣċŰĦĲƚЯШĦċƨƚŔŰŊШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШƨƚĲШŸŉШ
ƖƨŰƽċǃƚШΜΝЯШΜΤxШċŰĬШΜΤÅЮШìőċƣѣƚШůŸƖĲЯШƖƨŰƽċǃƚШΜΤxШċŰĬШΜΤÅШĦŸƨũĬШŰŸƣШĤĲШƨƚĲĬШ
ƚŔůƨũƣċŰĲŸƨƚũǃШŔŰШƣőĲШǯƖƚƣШőċũŉШŸŉШƣőĲШǃĲċƖЮШ ƚШċШĦŸŰƚĲƕƨĲŰĦĲЯШċШĦŸŰǯŊƨƖċƣŔŸŰШŔŰƻŸũƻŔŰŊШ
ũċŰĬŔŰŊƚШċŰĬШĬĲƓċƖƣƨƖĲƚШŸŰШƖƨŰƽċǃШΜΤxШƽċƚШċƓƓũŔĲĬШŔŰƚƣĲċĬШŸŉШũċŰĬŔŰŊƚШŸŰШΜΤxШċŰĬШĬĲƓċƖƣƨƖĲƚШ
ŉƖŸůШΜΤÅШċƚШƨƚƨċũЯШƽőŔĦőШċũƚŸШĲǂƓũċŔŰƚШƽőǃШƣőĲШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШŉƖŸůШΜΤxШŔƚШőŔŊőĲƖШƣőċŰШ
ƣőŸƚĲШŉƖŸůШΜΤÅЯШĲƻĲŰШƣőŸƨŊőШƣőŔƚШŔƚШŊĲŰĲƖċũũǃШƣőĲШŸƣőĲƖШƽċǃШƖŸƨŰĬЮ 

ÅƨŰƽċǃШΞΡxШƖĲůċŔŰƚШƣőĲШůŸƚƣШĦŸůůŸŰũǃШƨƚĲĬШƖƨŰƽċǃШŉŸƖШċƖƖŔƻċũƚШŔŰШƣőĲШĬċǃШċŰĬШĲƻĲŰŔŰŊШ
ƓĲƖŔŸĬƚЯШĬĲƚƓŔƣĲШċШĬĲĦƖĲċƚĲШŸŉШΞΝЮΣӖШĦŸůƓċƖĲĬШƣŸШΞΜΞΠЮШ ũũШŸƣőĲƖШƖƨŰƽċǃƚШƚċƽШċŰШŔŰĦƖĲċƚĲШ
ŸƻĲƖШƣőĲШĦŸƨƖƚĲШŸŉШΞΜΞΡЯШƽŔƣőШƣőĲШŊƖĲċƣĲƚƣШŔŰĦƖĲċƚĲШŔŰШƣĲƖůƚШŸŉШƓĲƖĦĲŰƣċŊĲШŸŰШƖƨŰƽċǃƚШΜΤÅШċŰĬШ
ΜΤxЯШċŰĬШƣőĲШŊƖĲċƣĲƚƣШƣŸƣċũШŔŰĦƖĲċƚĲШŸŰШƖƨŰƽċǃШΞΡÅЮШEũƚĲƽőĲƖĲЯШƣőĲШŰƨůĤĲƖШŸŉШŰŔŊőƣШċƖƖŔƻċũƚШ
ŔŰĦƖĲċƚĲĬШĤǃШΤЮΝӖШŸŰШƖƨŰƽċǃШΞΡÅШċŰĬШĤǃШΡΜЮΜӖШŸŰШƖƨŰƽċǃШΜΝЯШƽőŔũĲШƣőĲШŰƨůĤĲƖШŸŉШũċŰĬŔŰŊƚШŸŰШ
ΞΡxШċĦƣƨċũũǃШĬĲĦƖĲċƚĲĬШĤǃШΝΤЮΦӖЮШ 

ÅŸƨƣĲЮƨƚċŊĲ 

fŰШΞΜΞΡЯШċШŰĲƽШũċŰĬŔŰŊШƓƖŸĦĲĬƨƖĲШƽċƚШŔŰƣƖŸĬƨĦĲĬШŉŸƖШċƖƖŔƻċũƚШŸŰШƖƨŰƽċǃШΜΤxЮШÑőŔƚШÅ ÂШũċŰĬŔŰŊШ
ƓƖŸĦĲĬƨƖĲШƽċƚШŔŰƣƖŸĬƨĦĲĬШċƣШƣőĲШƚƣċƖƣШŸŉШƣőĲШƖĲŰŸƻċƣŔŸŰШƽŸƖťƚШŸŰШƖƨŰƽċǃШΜΤÅоΞΡxШċŰĬШ
ƖĲůċŔŰĲĬШŔŰШŸƓĲƖċƣŔŸŰШċŉƣĲƖƽċƖĬƚЮШ[ŔŊƨƖĲШΝΞШƚőŸƽƚШƣőĲШǰŔŊőƣƓċƣőƚШŉŸƖШċƓƓƖŸċĦőĲƚШƣŸШƖƨŰƽċǃШ
ΜΤxШŉŸƖШĤŸƣőШƣőĲШĦŸŰƻĲŰƣŔŸŰċũШé§ÅШƓƖŸĦĲĬƨƖĲШċŰĬШƣőĲШÅ ÂШƓƖŸĦĲĬƨƖĲЮШfŰШƣőŔƚШÅ ÂШƓƖŸĦĲĬƨƖĲЯШ
ċŔƖĦƖċŉƣШċƖĲШċũƖĲċĬǃШċũŔŊŰĲĬШƽŔƣőШƣőĲШƖƨŰƽċǃШŉƨƖƣőĲƖШċƽċǃЯШƽőŔũĲШƣőĲШŸũĬĲƖШé§ÅШƓƖŸĦĲĬƨƖĲШ
ĦŸŰƣċŔŰĲĬШċШũĲŉƣШƣƨƖŰШƖŔŊőƣШĤĲŉŸƖĲШũċŰĬŔŰŊЮШ 

 

 

13 Non-preferential runway use 
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[ŔŊƨƖĲШΝΞаШéŔƚƨċũŔƚċƣŔŸŰШŸŉШé§ÅШыƖĲĬьШċŰĬШÅ ÂШыĤũƨĲьШċƓƓƖŸċĦőШƓƖŸĦĲĬƨƖĲƚШŉŸƖШƖƨŰƽċǃШΜΤxШŔŰƣŸШ
7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣ 

ΠЮΞ 9ŸůƓċƖŔƚŸŰШŸŉШůĲċƚƨƖĲůĲŰƣƚШċŰĬШĦċũĦƨũċƣŔŸŰƚ 

EĦőŸШĲŰċĤũĲƚШċШŰƨůĤĲƖШŸŉШċĦŸƨƚƣŔĦШƓċƖċůĲƣĲƖƚШƣŸШĤĲШĦċũĦƨũċƣĲĬШċƣШċШƚƓĲĦŔǯĲĬШũŸĦċƣŔŸŰШċƖŸƨŰĬШ
ƣőĲШċŔƖƓŸƖƣШÑőĲШĲǂƣĲŰƣШƣŸШƽőŔĦőШƣőĲШĦċũĦƨũċƣĲĬШƻċũƨĲƚШĦŸƖƖĲƚƓŸŰĬШƣŸШƣőĲШƻċũƨĲƚШƖĲŊŔƚƣĲƖĲĬШċŰĬШ
ƓƖŸĦĲƚƚĲĬШĤǃШƣőĲШůĲċƚƨƖŔŰŊШƚǃƚƣĲůШĦċŰШĤĲШĲƻċũƨċƣĲĬШĤǃШƓĲƖŉŸƖůŔŰŊШƣőĲƚĲШĦċũĦƨũċƣŔŸŰƚШċƣШƣőĲШ
 ŸŔƚĲШ~ŸŰŔƣŸƖŔŰŊШÉǃƚƣĲůШы ~ÉьШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰШũŸĦċƣŔŸŰƚЮШ?ŔǭĲƖĲŰƣШĬċƣċШƚŸƨƖĦĲƚШċƖĲШƨƚĲĬШ
ŔŰШƣőĲШ ~ÉШƚǃƚƣĲůШċŰĬШċƖĲШĦŸƖƖĲũċƣĲĬШƽŔƣőШĲċĦőШŸƣőĲƖаШŰŸŔƚĲШůĲċƚƨƖĲůĲŰƣƚЯШǰŔŊőƣШũŔƚƣƚШы9?7ьЯШ
ƖċĬċƖШƣƖċĦťƚШċŰĬШƽĲċƣőĲƖЮШÑőĲШĦŸůƓċƖŔƚŸŰШĤĲƣƽĲĲŰШůĲċƚƨƖĲůĲŰƣƚШċŰĬШĦċũĦƨũċƣŔŸŰƚШŔƚШůċĬĲШ
ŉŸƖШƣőĲШũĲƻĲũШŔŰĬŔĦċƣŸƖƚШxĲƕЯΞΠőЯШxŰŔŊőƣШċŰĬШxĬĲŰЮ 

ÑőĲШĦċũĦƨũċƣĲĬШƻċũƨĲƚШċƖĲШĦŸůƓċƖĲĬШƽŔƣőШƣőĲШƻċũƨĲƚШŸŉШƣőĲШċŔƖĦƖċŉƣШĦŸƖƖĲũċƣĲĬШůĲċƚƨƖĲĬШŰŸŔƚĲШ
ĲƻĲŰƣƚЮШÑőĲƚĲШċƖĲШŰŸŔƚĲШĲƻĲŰƣƚШƽőĲƖĲĤǃШċŰШċƨƣŸůċƣŔĦШũŔŰťШĦŸƨũĬШĤĲШůċĬĲШŔŰШƣőĲШ ~ÉШƽŔƣőШƣőĲШ
ǰŔŊőƣШċŰĬШƖċĬċƖШĬċƣċЮ 

ÑőĲШƚǃƚƣĲůШŸŉШĦŸƖƖĲũċƣŔŸŰШŔƚШŔůƓĲƖŉĲĦƣШċŰĬШŔƣШŔƚШƓŸƚƚŔĤũĲШŉŸƖШĲƻĲŰƣƚШƣŸШĤĲШŔŰĦŸƖƖĲĦƣũǃШċƣƣƖŔĤƨƣĲĬШ
ƣŸШŸƻĲƖǰǃŔŰŊШƣƖċǭŔĦШċŰĬШƻŔĦĲШƻĲƖƚċЮШÑŸШůŔŰŔůŔƚĲШƣőĲШĦŸŰƣƖŔĤƨƣŔŸŰШŸŉШƚƨĦőШŔŰĦŸƖƖĲĦƣШ
ĦũċƚƚŔǯĦċƣŔŸŰƚЯШċШƣƖŔŊŊĲƖШũĲƻĲũШŔƚШƚĲƣШƽŔƣőШċШůŔŰŔůƨůШĬƨƖċƣŔŸŰШƣŔůĲаШċŰШĲƻĲŰƣШŔƚШĲǂƓĲĦƣĲĬШŸŰũǃШ
ƽőĲŰШƣőĲШƣƖŔŊŊĲƖШũĲƻĲũШŸŉШΝΜШƚШŔƚШĲǂĦĲĲĬĲĬЮШÑőĲШĲƻĲŰƣШĲŰĬƚШƽőĲŰШƣőĲШƣƖŔŊŊĲƖШũĲƻĲũШŔƚШŰŸƣШċĦőŔĲƻĲĬШ
ĬƨƖŔŰŊШΡШƚЮШÑőĲШƣƖŔŊŊĲƖШũĲƻĲũƚШċƖĲШƚĲƣШŉŸƖШĲċĦőШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰШċŰĬШĬĲƓĲŰĬШŸŰШƣőĲШũŸĦċũШŰŸŔƚĲШ
ŔŰШƣőĲШċƖĲċЮШÑőĲƚĲШƣƖŔŊŊĲƖШũĲƻĲũƚШƽĲƖĲШĲƻċũƨċƣĲĬШŔŰШƣőĲШĤĲŊŔŰŰŔŰŊШŸŉШΞΜΝΡШċŰĬШċĬŢƨƚƣĲĬШŉŸƖШ
ƚĲƻĲƖċũШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚЮШ ƣШƣőċƣШƣŔůĲЯШƣőĲШůċǂŔůƨůШĬƨƖċƣŔŸŰШŸŉШċŰШĲƻĲŰƣШƽċƚШŔŰĦƖĲċƚĲĬШ
ŉƖŸůШΤΡШƚШыŉŸƖШΞΜΝΠьШƣŸШΝΞΡШƚЮШ§ƻĲƖШƣőĲШƓƖĲƻŔŸƨƚШǃĲċƖƚЯШċŰĬШŉŸƖШΞΜΞΡЯШƣőŔƚШĦƖŔƣĲƖŔŸŰШƽċƚШƖĲƣċŔŰĲĬЮШ
fŰШĲƻĲŰƣƚШŸŉШĲƻĲŰШũŸŰŊĲƖШĬƨƖċƣŔŸŰЯШƣőĲШĦőċŰĦĲШŸŉШƣőŔƚШĤĲŔŰŊШĦċƨƚĲĬШĤǃШċŰШċŔƖĦƖċŉƣШŔƚШƕƨŔƣĲШƚůċũũЮШ
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 ŸƣĲШƣőċƣШĤĲǃŸŰĬШƣőĲШĦŸŰĬŔƣŔŸŰƚШƖĲũċƣŔŰŊШƣŸШƣőĲШĲƻĲŰƣШĬƨƖċƣŔŸŰШċŰĬШƣƖŔŊŊĲƖШũĲƻĲũЯШċШĦŸƖƖĲũċƣŔŸŰШ
ƽŔƣőШċШƖĲŊŔƚƣĲƖĲĬШċŔƖĦƖċŉƣШůŸƻĲůĲŰƣШŔƚШċũƚŸШŰĲĦĲƚƚċƖǃШĤċƚĲĬШŸŰШŔƣƚШƖċĬċƖШƣƖċĦťШƖĲƚƨũƣƚЮ 

fŰШƣőĲШƣċĤũĲШĤĲũŸƽЯШċШĦŸůƓċƖŔƚŸŰШŔƚШůċĬĲШĤĲƣƽĲĲŰШƣőĲШƻċũƨĲƚШƚŔůƨũċƣĲĬШƽŔƣőШEĦőŸШċƣШƣőĲШ
ĬŔǭĲƖĲŰƣШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰШũŸĦċƣŔŸŰƚШċŰĬШƣőĲШƻċũƨĲƚШůĲċƚƨƖĲĬоĦċũĦƨũċƣĲĬШŸŰШƣőĲШĤċƚŔƚШŸŉШƣőĲШ
ĦŸƖƖĲũċƣĲĬШĲƻĲŰƣƚШŉŸƖШƣőĲШĦőŸƚĲŰШƓċƖċůĲƣĲƖƚЮШ ƚŔĬĲШŉƖŸůШĬċƣċШŉƖŸůШƣőĲШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШŸŉШ
7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃЯШƖĲƚƨũƣƚШŉƖŸůШƣőĲШEŰƻŔƖŸŰůĲŰƣЯШ ċƣƨƖĲШċŰĬШEŰĲƖŊǃШ?ĲƓċƖƣůĲŰƣШыx EьШ
ůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШыƽŔƣőШĦŸĬĲƚШ ~ÑШΠΜрΞШċŰĬШőŔŊőĲƖьШċƖĲШċũƚŸШƖĲĦŸƖĬĲĬЮШÑőĲШůĲċƚƨƖĲůĲŰƣШ
ĬċƣċШŉƖŸůШƣőĲƚĲШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШċƖĲШŔŰƓƨƣШċŰĬШũŔŰťĲĬШƣŸШǰŔŊőƣШĬċƣċШŔŰШƣőĲШ ~ÉШŸŉШƣőĲШċŔƖƓŸƖƣЮШ 

[ŸƖШƣőĲШůĲċƚƨƖĲůĲŰƣШƚƣċƣŔŸŰƚШŸŉШƣőĲШ§f~ШŔŰШƣőĲШ7ƖƨƚƚĲũƚр9ċƓŔƣċũШÅĲŊŔŸŰЯШƣőĲШċĤŸƻĲШƓƖŸĦĲĬƨƖĲШ
ŔƚШŰŸƣШƓŸƚƚŔĤũĲШĤĲĦċƨƚĲШƣőĲШůĲċƚƨƖĲůĲŰƣШĬċƣċШċƖĲШŰŸƣШƓƖŸƻŔĬĲĬШƣŸШ7 9ШыƨŰƣŔũШΞΜΜΦШƣőĲШ
ůĲċƚƨƖĲůĲŰƣШĬċƣċШŸŉШƣőĲШ§f~ШŉŸƖШƣƽŸШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШуШcċƖĲŰШċŰĬШEƻĲƖĲШуШƽĲƖĲШ
ƓƖŸƻŔĬĲĬьЮШ ŰШŸƻĲƖƻŔĲƽШŸŉШƣőĲШũŸĦċƣŔŸŰШŸŉШċũũШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШŔƚШŊŔƻĲŰШŔŰШƓƓĲŰĬŔǂШ7Ю 

ÑőĲШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШ ~ÑΜΝрΞЯШ ~ÑΜΟрΟЯШ ~ÑΝΡрΟЯШ ~ÑΞΟрΝШċŰĬШ ~ÑΞΤрΝШċƖĲШũŸĦċƣĲĬШŸŰШ
ƣőĲШċŔƖƓŸƖƣШƚŔƣĲШċŰĬоŸƖШŔŰШƣőĲШŔůůĲĬŔċƣĲШƻŔĦŔŰŔƣǃШŸŉШƣőĲШƖƨŰƽċǃШƚǃƚƣĲůШċŰĬШċŔƖƓŸƖƣШŔŰƚƣċũũċƣŔŸŰƚЮШ
ÑőĲШǰŔŊőƣрĦŸƖƖĲũċƣĲĬШŰŸŔƚĲШĲƻĲŰƣƚШĦŸůƓƖŔƚĲШĦŸŰƣƖŔĤƨƣŔŸŰƚШŉƖŸůШŊƖŸƨŰĬШŰŸŔƚĲШċƚШƽĲũũШċƚШ
ŸƻĲƖǰŔŊőƣƚЮШÑőĲШũŔŰťШƣŸШƚƓĲĦŔǯĦШǰŔŊőƣШůŸƻĲůĲŰƣƚШŔƚШŰŸƣШċũƽċǃƚШĲƕƨċũũǃШƖĲũŔċĤũĲШŉŸƖШƣőĲƚĲШ
ůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚЮШ[ŸƖШƣőĲƚĲШƖĲċƚŸŰƚЯШƣőĲШůĲċƚƨƖĲĬШƻċũƨĲƚШċƣШƣőĲƚĲШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШċƖĲШ
ũĲƚƚШƖĲũĲƻċŰƣШŉŸƖШċƚƚĲƚƚŔŰŊШŰŸŔƚĲШĲůŔƚƚŔŸŰШŉƖŸůШċŔƖĦƖċŉƣШǰǃŔŰŊШŸƻĲƖőĲċĬЯШċŰĬШƽőŔũĲШƣőĲǃШċƖĲШ
ƖĲƓŸƖƣĲĬЯШƣőĲǃШċƖĲШŰŸƣШĦŸŰƚŔĬĲƖĲĬШŔŰШƣőĲШċƚƚĲƚƚůĲŰƣШŸŉШƣőĲШċĦĦƨƖċĦǃШŸŉШƣőĲШƚŔůƨũċƣŔŸŰƚЮ 

ÑőĲШŉƖċĦƣŔŸŰШŸŉШƣŔůĲШƣőĲШůĲƣĲƖŔŰŊШƚǃƚƣĲůШƽċƚШċĦƣŔƻĲШыƚŸрĦċũũĲĬШѣƨƓƣŔůĲѣьШƽċƚШƚũŔŊőƣũǃШőŔŊőĲƖШŔŰШ
ΞΜΞΡШƣőċŰШŔŰШΞΜΞΠЮШÑőĲШċƻĲƖċŊĲШƨƓƣŔůĲШŉŸƖШƣőĲШ7 9ШůĲċƚƨƖĲůĲŰƣШƨŰŔƣƚШƽċƚШΦΦЮΞӖЯШƣőĲШ
ůĲċƚƨƖĲůĲŰƣШƚƣċƣŔŸŰƚШŸŉШƣőĲШ?ĲƓċƖƣůĲŰƣШŸŉШEŰƻŔƖŸŰůĲŰƣШƽĲƖĲШċĦƣŔƻĲШΦΦЮΦӖШŸŉШƣőĲШƣŔůĲЮШÑőŔƚШ
ƖĲƚƨũƣƚШŔŰШċŰШŸƻĲƖċũũШċƻĲƖċŊĲШŸŉШΦΦЮΠӖЮШÑőĲШƚŔƣĲШƽŔƣőШƣőĲШũŸƽĲƚƣШƨƓƣŔůĲШŔƚШũŸĦċƣŔŸŰШΜΣрΜΝШ
ыΦΡЮΣӖьЮШ ĲƻĲƖƣőĲũĲƚƚЯШƣőŔƚШƻċũƨĲШƖĲůċŔŰƚШƻĲƖǃШőŔŊőЮШEũƚĲƽőĲƖĲЯШũŸĦċƣŔŸŰШΠΥрΜΟШы7ĲƖƣĲůьШƽċƚШ
ĬŔƚĦŸŰƣŔŰƨĲĬШŔŰШΞΜΞΡШċŰĬШŔƚШŰŸƣШŔŰĦũƨĬĲĬШŔŰШƣőŔƚШƖĲƓŸƖƣШċƚШċШƖĲƚƨũƣЮШ 

[ŸƖШƣőĲШĦŸůƓċƖŔƚŸŰШŸŉШƣőĲШůĲċƚƨƖĲůĲŰƣƚШƽŔƣőШƣőĲШĦċũĦƨũċƣŔŸŰƚШыŉŸƖШċШƽőŸũĲШǃĲċƖьЯШċШĦŸƖƖĲĦƣŔŸŰШ
ŔƚШůċĬĲШƓĲƖШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШŉŸƖШƣőĲШƨƓƣŔůĲШŉƖċĦƣŔŸŰЮШfƣШŔƚШċũƚŸШċƚƚƨůĲĬШƣőċƣШĬƨƖŔŰŊШƣőĲШ
ƓĲƖŔŸĬƚШũċĦťŔŰŊШůĲċƚƨƖĲůĲŰƣƚЯШƣőĲƖĲШƽċƚШƣőĲШƚċůĲШƓƖŸƓŸƖƣŔŸŰШŸŉШĲǂƓŸƚƨƖĲШƣŸШċŔƖĦƖċŉƣШŰŸŔƚĲШċƚШ
ĬƨƖŔŰŊШƣőĲШƓĲƖŔŸĬƚШŔŰШƽőŔĦőШƣőĲШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰШƽċƚШċĦƣŔƻĲЮШÑőĲШĦŸƖƖĲĦƣŔŸŰШŔƚЯШċƚШċШ
ĦŸŰƚĲƕƨĲŰĦĲШŸŉШƣőĲШőŔŊőШƨƓƣŔůĲЯШƻŔƖƣƨċũũǃШŰĲŊũŔŊŔĤũĲЮШ 

ÑőĲШĦŸůƓċƖŔƚŸŰШĤĲƣƽĲĲŰШĦċũĦƨũċƣŔŸŰƚШċŰĬШůĲċƚƨƖĲůĲŰƣƚШĤċƚĲĬШŸŰШƣőĲШxĲƕЯΞΠőШƚőŸƽƚШƣőċƣШƣőĲШ
ĬŔƚĦƖĲƓċŰĦǃШĤĲƣƽĲĲŰШƣőĲШĦċũĦƨũċƣĲĬШƻċũƨĲƚШċŰĬШƣőĲШůĲċƚƨƖĲĬШƻċũƨĲƚШċĦƖŸƚƚШċũũШůĲċƚƨƖŔŰŊШ
ƚƣċƣŔŸŰƚЯШĲǂĦĲƓƣШ ~ÑΞΜрΜΟШы~ċĦőĲũĲŰьШċŰĬШ ~ÑΠΞрΞШы?ŔĲŊĲůьЯШŔƚШƚůċũũĲƖШƣőċŰШΞШĬ7ы ьШыċŉƣĲƖШ
ċũƚŸШĲǂĦũƨĬŔŰŊШƣőĲШůĲċƚƨƖŔŰŊШƓŸŔŰƣƚШ ~ÑΜΝрΞЯШ ~ÑΜΟрΟЯШ ~ÑΝΡрΟШċŰĬШ ~ÑΞΟрΝШċŰĬШ ~ÑΞΤрΝШ
ċƚШĬŔƚĦƨƚƚĲĬШċĤŸƻĲьЮШ ƣШƚĲƻĲŰШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚЯШƣőĲШĬĲƻŔċƣŔŸŰШŔƚШũŔůŔƣĲĬШƣŸШƨƓШƣŸШΜЮΡШĬ7ы ьЮШ ƣШ
ΝΡШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚЯШƣőĲШůĲċƚƨƖĲůĲŰƣƚШċƖĲШőŔŊőĲƖШƣőċŰШƣőĲШĦċũĦƨũċƣŔŸŰƚЯШċƣШΝΞШůĲċƚƨƖŔŰŊШ
ƚƣċƣŔŸŰƚШƣőĲШůĲċƚƨƖĲůĲŰƣƚШċƖĲШũŸƽĲƖШƣőċŰШƣőĲШĦċũĦƨũċƣŔŸŰƚШыŔŰШĲċĦőШĦċƚĲШƽŔƣőШƣőĲШ
ċĤŸƻĲůĲŰƣŔŸŰĲĬШĲǂĦũƨƚŔŸŰƚьЮШÑőĲШŊũŸĤċũШĬŔƚĦƖĲƓċŰĦǃШĤĲƣƽĲĲŰШƚŔůƨũċƣŔŸŰƚШċŰĬШůĲċƚƨƖĲůĲŰƣƚШ
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ŔƚШΝЮΟШĬ7ы ьШыƖŸŸƣрůĲċŰрƚƕƨċƖĲШĲƖƖŸƖШŸƖШÅ~ÉEьЯШŔŉШ ~ÑΜΝрΞЯШ ~ÑΜΟрΟЯШ ~ÑΝΡрΟЯШ ~ÑΞΟрΝШċŰĬШ
 ~ÑΞΤрΝШċƖĲШĲǂĦũƨĬĲĬШŉƖŸůШƣőŔƚШĲƻċũƨċƣŔŸŰЮ 

]ũŸĤċũũǃЯШĲƕƨŔƻċũĲŰƣШũŔůŔƣĲĬШĬĲƻŔċƣŔŸŰƚШĤĲƣƽĲĲŰШůĲċƚƨƖĲůĲŰƣƚШċŰĬШƚŔůƨũċƣŔŸŰƚШċƖĲШŸĤƣċŔŰĲĬШ
ŉŸƖШxŰŔŊőƣШыΞЮΟШĬ7Шы ьШÅ~ÉEЯШĲǂĦũƨĬŔŰŊШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШ ~ÑΜΝрΞЯШ ~ÑΜΟрΟЯШ ~ÑΝΡрΟЯШ ~ÑΞΟр
ΝШċŰĬШ ~ÑΞΤрΝьЮШ ƣШƚĲƻĲŰШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚЯШƣőĲШĬŔǭĲƖĲŰĦĲƚШċƖĲШũĲƚƚШƣőċŰШŸƖШĲƕƨċũШƣŸШΜЮΡШ
Ĭ7ы ьЮ 

[ŸƖШƣőĲШŰŸŔƚĲШŔŰĬŔĦċƣŸƖШxĬĲŰЯШƣőĲШÅ~ÉEШŔƚШΝЮΣШĬ7ы ьШыĲǂĦũƨĬŔŰŊШ ~ÑΜΝрΞЯШ ~ÑΜΟрΟЯШ ~ÑΝΡрΟЯШ
 ~ÑΞΟрΝШċŰĬШ ~ÑΞΤрΝьЮШ ƣШůŸƚƣШŸŉШƣőĲШŸƣőĲƖШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШыΞΞьЯШƣőĲШĬĲƻŔċƣŔŸŰƚШƽĲƖĲШ
ƽŔƣőŔŰШΞШĬ7ы ьЮШÑőĲƖĲШċƖĲШƚĲƻĲŰШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШƣőċƣШŊŔƻĲШċШĬĲƻŔċƣŔŸŰШŸŉШƨƓШƣŸШΜЮΡШĬ7ы ьЮШ ƣШΝΡШ
ůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚЯШƣőĲШĦċũĦƨũċƣŔŸŰƚШƖĲƚƨũƣШŔŰШċŰШƨŰĬĲƖĲƚƣŔůċƣŔŸŰШŸŉШƣőĲШůĲċƚƨƖĲĬШũĲƻĲũƚЯШċƣШΝΝШ
ůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚШƣőĲǃШũĲċĬШƣŸШċŰШŸƻĲƖĲƚƣŔůċƣŔŸŰШыĲǂĦũƨĬŔŰŊШ ~ÑΜΝрΞЯШ ~ÑΜΟрΟЯШ ~ÑΝΡрΟЯШ
 ~ÑΞΟрΝШċŰĬШ ~ÑΞΤрΝьЮ 
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ΠЮΟ  ŸŔƚĲШĦŸŰƣŸƨƖƚ 

ÑőŔƚШƚĲĦƣŔŸŰШƚőŸƽƚШƣőĲШƖĲƚƨũƣƚШŸŉШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖШĦċũĦƨũċƣŔŸŰƚШŉŸƖШƣőĲШƓċƖċůĲƣĲƖƚШĬĲƚĦƖŔĤĲĬШ
ċĤŸƻĲШыxĬċǃЯШxĲƻĲŰŔŰŊЯШxŰŔŊőƣЯШxĬĲŰЯШŉƖĲƕЮΤΜЯĬċǃЯШŉƖĲƕЮΤΜЯĲƻĲŰŔŰŊЯШŉƖĲƕЮΤΜЯŰŔŊőƣЯШŉƖĲƕЮΣΜЯĬċǃЯШ
ŉƖĲƕЮΣΜЯĲƻĲŰŔŰŊШċŰĬШŉƖĲƕЮΣΜЯŰŔŊőƣьЮШÑőĲƚĲШŔũũƨƚƣƖċƣŔŸŰƚШĬŔƚƓũċǃШƣőĲШƖĲƚƨũƣƚШŉŸƖШƣőĲШǃĲċƖƚШΞΜΞΡЯШ
ΞΜΞΠШċŰĬШΞΜΝΦЮШfŰШƣőĲШĦŸŰƣŸƨƖШƖĲƓŸƖƣШŉŸƖШΞΜΝΦЯШƣőĲШĦŸŰƣŸƨƖƚШƽĲƖĲШƚƣŔũũШĦċũĦƨũċƣĲĬШƨƚŔŰŊШf ~Ш
ΤЮΜĤЮШÑŸШĲŰċĤũĲШƖĲƚƨũƣƚШƣŸШĤĲШĦŸůƓċƖĲĬЯШƣőĲШĦŸŰƣŸƨƖƚШŸŉШΞΜΝΦШƽĲƖĲШƖĲрůŸĬĲũũĲĬШƨƚŔŰŊШƣőĲШEĦőŸШ
ĦċũĦƨũċƣŔŸŰШůŸĬĲũШыċƚШƨƚĲĬШŉŸƖШĦŸŰƣŸƨƖƚШŉƖŸůШΞΜΞΝьЮШ ƚШĬĲƚĦƖŔĤĲĬШĲċƖũŔĲƖЯШĦŸƨŰƣƚШŸŉШƣőĲШ
ŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШċƖĲШĦŸŰĬƨĦƣĲĬШƨƚŔŰŊШƣőĲШůŸƚƣШƖĲĦĲŰƣШƓŸƓƨũċƣŔŸŰШĬċƣċШċƚШŸŉШΝШsċŰƨċƖǃШ
ΞΜΞΣЮШÑŸШƕƨċŰƣŔŉǃШƣőĲШĲǭĲĦƣШŸŉШƓŸƓƨũċƣŔŸŰШĲƻŸũƨƣŔŸŰЯШĦŸƨŰƣƚШċƖĲШċũƚŸШĦŸŰĬƨĦƣĲĬШƨƚŔŰŊШ
ƓŸƓƨũċƣŔŸŰШĬċƣċШċƚШċƣШΝШsċŰƨċƖǃШΞΜΞΡШÑŸШċŔĬШũĲŊŔĤŔũŔƣǃШŸŉШƣőĲШǯŊƨƖĲƚЯШƣƽŸШĦŸŰƣŸƨƖШƻċũƨĲƚШċƖĲШ
ƻŔƚƨċũŔƚĲĬШŉŸƖШĲċĦőШǯŊƨƖĲЮШƓƓĲŰĬŔǂШ?ШĬŔƚƓũċǃƚШƣőĲШƻŔƚƨċũŔƚċƣŔŸŰШŸŉШċũũШĦŸŰƣŸƨƖШƻċũƨĲƚШŉŸƖШƣőĲШ
ǃĲċƖƚШΞΜΞΡШċŰĬШΞΜΞΠЮ 

ÑőĲШƚƨƖŉċĦĲШċƖĲċШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШŔƚШĦċũĦƨũċƣĲĬШŉŸƖШĲċĦőШŰŸŔƚĲШĦŸŰƣŸƨƖЮШ
ĬĬŔƣŔŸŰċũũǃЯШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰĬШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШыĤċƚĲĬШ

ŸŰШxĬĲŰШĦŸŰƣŸƨƖƚьШċŰĬШƓĲŸƓũĲШĲǂƓĲƖŔĲŰĦŔŰŊШƚĲƻĲƖĲШƚũĲĲƓШĬŔƚƣƨƖĤċŰĦĲШыĤċƚĲĬШŸŰШxŰŔŊőƣШĦŸŰƣŸƨƖƚьШ
ƽċƚШĦċũĦƨũċƣĲĬШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШůĲƣőŸĬШĬĲƚĦƖŔĤĲĬШŔŰШƓċƖċŊƖċƓőШΞЮΞЮШÑőĲШċƓƓĲŰĬŔĦĲƚШŸǭĲƖШ
ůŸƖĲШĬĲƣċŔũƚШƓĲƖШůƨŰŔĦŔƓċũŔƣǃШыċƓƓĲŰĬŔǂШ9ьЮШ ƓƓĲŰĬŔǂШ?ШƚőŸƽƚШƣőĲШƻŔƚƨċũŔƚċƣŔŸŰШŸŉШƣőĲШ
ĦŸŰƣŸƨƖƚЮШÑőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШċƖĲċШċŰĬШŔŰőċĤŔƣċŰƣƚШƓĲƖШĦŸŰƣŸƨƖШŸƻĲƖШƚĲƻĲƖċũШǃĲċƖƚШŔƚШƚőŸƽŰШŔŰШ
ƓƓĲŰĬŔǂШEЮ 

ǑŸǐŸǎ xĬċǃШĦŸŰƣŸƨƖƚ 

ÑőĲШxĬċǃШĦŸŰƣŸƨƖƚШŊŔƻĲШƣőĲШрƽĲŔŊőƣĲĬШĲƕƨŔƻċũĲŰƣШƚŸƨŰĬШƓƖĲƚƚƨƖĲШũĲƻĲũШŸƻĲƖШƣőĲШƓĲƖŔŸĬШΜΤаΜΜШƣŸШ
ΝΦаΜΜШċŰĬШċƖĲШƖĲƓŸƖƣĲĬШŉƖŸůШΡΡШĬ7ы ьШƣŸШΤΡШĬ7ы ьШŔŰШƚƣĲƓƚШŸŉШΡШĬ7ы ьЮШÑőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШ
ĦŸŰƣŸƨƖƚШŉŸƖШΞΜΝΦЯШΞΜΞΠШċŰĬШΞΜΞΡШŔƚШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΝΟЯШƽőĲƖĲШŸŰũǃШƣőĲШΡΡШĬ7ы ьШċŰĬШΣΜШĬ7ы ьШ
ĦŸŰƣŸƨƖƚШċƖĲШƓƖĲƚĲŰƣĲĬЮ 

ÑőĲШĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШŉŸƖШƣőĲШxĬċǃШĦŸŰƣŸƨƖƚШŉċũũƚШĲŰƣŔƖĲũǃШƽŔƣőŔŰШƣőĲШŸƓĲƖċƣŔŸŰċũШĬċǃШƓĲƖŔŸĬШыΜΣаΜΜШ
ƣŸШΞΟаΜΜьШċƚШĬĲƣĲƖůŔŰĲĬШċƣШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣЮШÑőŔƚШůĲċŰƚШƣőċƣШƣőĲШѣ?ĲƓċƖƣƨƖĲШΞΡÅШтШxċŰĬŔŰŊШ
ΞΡxоΞΡÅѣШƖƨŰƽċǃШƚĦőĲĬƨũĲШŔƚШƣŸШĤĲШƓƖĲŉĲƖƖĲĬШċƣШċũũШƣŔůĲƚЯШĲǂĦĲƓƣШċƣШƣőĲШƽĲĲťĲŰĬШŸŰШÉċƣƨƖĬċǃƚШ
ċŉƣĲƖШΝΣаΜΜШċŰĬШŸŰШÉƨŰĬċǃƚШĤĲŉŸƖĲШΝΣаΜΜЯШƽőĲŰШĬĲƓċƖƣƨƖĲƚШċƖĲШƣŸШĤĲШĬŔƚƣƖŔĤƨƣĲĬШŸƻĲƖШΞΡÅШċŰĬШ
ΝΦЮШìőĲŰШƣőŔƚШƓƖĲŉĲƖĲŰƣŔċũШƖƨŰƽċǃШƨƚċŊĲШĦċŰŰŸƣШĤĲШċƓƓũŔĲĬШĬƨĲШƣŸШƽĲċƣőĲƖШĦŸŰĬŔƣŔŸŰƚШыċƚШŔƚШ
ŸŉƣĲŰШƣőĲШĦċƚĲШƽŔƣőШĲċƚƣĲƖũǃШƽŔŰĬƚьЯШƣőĲШĦŸůĤŔŰċƣŔŸŰШŸŉШĬĲƓċƖƣŔŰŊШċƣШΜΤÅШċŰĬоŸƖШΜΤxШċŰĬШ
ũċŰĬŔŰŊШċƣШΜΝЯШΜΤxШŸƖШΜΤÅШŔƚШŊĲŰĲƖċũũǃШċƓƓũŔĲĬЮ 

ÑőĲƖĲШċƖĲШċШŰƨůĤĲƖШŸŉШƖĲũĲƻċŰƣШǯŰĬŔŰŊƚЮШfŰШƣőĲШǯƖƚƣШƓũċĦĲЯШƣőĲƖĲШƽċƚШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШŰƨůĤĲƖШ
ŸŉШũċŰĬŔŰŊƚШыҼΞЮΞӖьШċŰĬШĬĲƓċƖƣƨƖĲƚШыҼΠЮΟӖьШĬƨƖŔŰŊШƣőĲШĬċǃЮШÑőŔƚШĲǂƓũċŔŰƚШƣőĲШũŸĦċũШŔŰĦƖĲċƚĲƚШŔŰШ
ĦŸŰƣŸƨƖƚШŔŰШΞΜΞΡШĦŸůƓċƖĲĬШƣŸШΞΜΞΠЮШÑőŔƚШŔŰĦƖĲċƚĲШŔŰШĬċǃƣŔůĲШůŸƻĲůĲŰƣƚШŔƚШĬŔƻŔĬĲĬШŔŰƣŸШċŰШ
ŔŰĦƖĲċƚĲШŔŰШũŔŊőƣШċŔƖĦƖċŉƣШƣǃƓĲƚШыҼΞЮΜӖьШċŰĬШċŰШŔŰĦƖĲċƚĲШŔŰШőĲċƻǃШċŔƖĦƖċŉƣШƣǃƓĲƚШыҼΝΜЮΤӖьЮШ 

ÑőĲƖĲШċƖĲШċũƚŸШĲƻŸũƨƣŔŸŰƚШŔŰШƣőĲШƨƚĲШŸŉШƖƨŰƽċǃƚЯШƽŔƣőШƣőĲШŰƨůĤĲƖШŸŉШĬċǃƣŔůĲШũċŰĬŔŰŊƚШ
ŔŰĦƖĲċƚŔŰŊШŸŰШċũůŸƚƣШċũũШƖƨŰƽċǃƚЯШĲǂĦĲƓƣШƖƨŰƽċǃШΞΡxЯШŸŰШƽőŔĦőШƣőĲШŰƨůĤĲƖШŸŉШũċŰĬŔŰŊƚШ
ĬĲĦƖĲċƚĲĬЮШÑőŔƚШĬĲĦƖĲċƚĲШŸŰШƖƨŰƽċǃШΞΡxШŔƚШũċƖŊĲũǃШĬŸƽŰШƣŸШƣőĲШƓũċŰŰĲĬШůċŔŰƣĲŰċŰĦĲШŸŰШƣőŔƚШ
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ƖƨŰƽċǃШƽőŔĦőШƣŸŸťШƓũċĦĲШĤĲƣƽĲĲŰШΝΞШsƨũǃШΞΜΞΡШċŰĬШΞΤШ ƨŊƨƚƣШΞΜΞΡЮШШ?ƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬЯШ
ũċŰĬŔŰŊШċŔƖĦƖċŉƣШƽĲƖĲШůċŔŰũǃШůŸƻĲĬШƣŸƽċƖĬШƖƨŰƽċǃШΞΡÅЯШƖĲƚƨũƣŔŰŊШŔŰШċŰШŔŰĦƖĲċƚĲШƣőĲƖĲЮШÑőŔƚШ
ŔŰĦƖĲċƚĲШƽċƚШċũƚŸШůċŊŰŔǯĲĬШĤǃШċШőŔŊőĲƖШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШŉƖŸůШƖƨŰƽċǃШΜΤxЮ 

ÑőĲШũċƖŊĲƚƣШƖĲũċƣŔƻĲШŔŰĦƖĲċƚĲШŔƚШƚĲĲŰШŸŰШƖƨŰƽċǃШΜΤÅЯШƽőĲƖĲШƣőĲШŰƨůĤĲƖШŸŉШũċŰĬŔŰŊƚШőċƚШ
ŔŰĦƖĲċƚĲĬШŉƖŸůШΠΣШŔŰШΞΜΞΠШƣŸШΡΟΝШŔŰШΞΜΞΡЮШÑőĲШũċƖŊĲƚƣШƖĲũċƣŔƻĲШŔŰĦƖĲċƚĲШŔŰШũċŰĬŔŰŊƚШŸŰШƖƨŰƽċǃƚШ
ƽŔƣőШŸƻĲƖШΝЯΜΜΜШůŸƻĲůĲŰƣƚШƽċƚШƚĲĲŰШŸŰШƖƨŰƽċǃШΜΤxЮШÑőĲШŰƨůĤĲƖШŸŉШũċŰĬŔŰŊƚШŸŰШƣőŔƚШƖƨŰƽċǃШ
ŔŰĦƖĲċƚĲĬШŉƖŸůШΞЯΤΟΝШŔŰШΞΜΞΠШƣŸШΠЯΥΠΞШŔŰШΞΜΞΡЮШÂċƖƣũǃШĤĲĦċƨƚĲШŸŉШƣőĲШŔŰĦƖĲċƚĲĬШŰƨůĤĲƖШŸŉШ
ĬĲƓċƖƣƨƖĲƚШŉƖŸůШΜΤxШыƨƓШŉƖŸůШΥΥΦШƣŸШΞЯΟΦΤьЯШƣőĲШƚŔǍĲШŸŉШƣőĲШĦŸŰƣŸƨƖШŔŰШũŔŰĲШƽŔƣőШƣőŔƚШƖƨŰƽċǃШĲċƚƣШ
ŸŉШƣőĲШċŔƖƓŸƖƣШőċƚШĲǂƓċŰĬĲĬЮШÑőĲШŰƨůĤĲƖШŸŉШũċŰĬŔŰŊƚШŉƖŸůШƣőĲШƚŸƨƣőШƣŸƽċƖĬƚШƖƨŰƽċǃШΜΝШ
ŔŰĦƖĲċƚĲĬШƚŔŊŰŔǯĦċŰƣũǃШĤǃШΠΥЮΣӖЯШĲǂƓċŰĬŔŰŊШƣőĲШŰŸŔƚĲШĦŸŰƣŸƨƖШƚŸƨƣőШŸŉШƣőĲШċŔƖƓŸƖƣЮШШ 

?ƨƖŔŰŊШƣőĲШĬċǃШĤĲƣƽĲĲŰШΜΤаΜΜШċŰĬШΝΦаΜΜЯШΞΡÅШƖĲůċŔŰƚШƣőĲШůŸƚƣШĦŸůůŸŰũǃШƨƚĲĬШƖƨŰƽċǃЮШEƻĲŰШ
ƚŸЯШƣőĲШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШŉƖŸůШƣőŔƚШƖƨŰƽċǃШĬĲĦƖĲċƚĲĬШĤǃШрΥЮΟӖШŉƖŸůШΡΟЯΦΤΦШŔŰШΞΜΞΠШƣŸШ
ΠΦЯΡΜΝШŔŰШΞΜΞΡЮШÑőŔƚШĲǂƓũċŔŰƚШƣőĲШŊĲŰĲƖċũШƚũŔŊőƣШĬĲĦƖĲċƚĲШŔŰШŰŸŔƚĲШũĲƻĲũƚШƽĲƚƣШŸŉШƣőĲШċŔƖƓŸƖƣЮШ ƚШċШ
ĦŸŰƚĲƕƨĲŰĦĲШŸŉШƣőĲШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШƣőĲШÅ ÂШċƓƓƖŸċĦőШƓƖŸĦĲĬƨƖĲШŉŸƖШũċŰĬŔŰŊƚШŸŰШΜΤxШŔŰШ
ΞΜΞΡЯШƣőĲƖĲШŔƚШċШƚũŔŊőƣШƻŔƚŔĤũĲШŔŰĦƖĲċƚĲШŔŰШŰŸŔƚĲШũĲƻĲũƚШŔŰШũŔŰĲШƽŔƣőШƣőŔƚШƖƨŰƽċǃШƣŸШƣőĲШƽĲƚƣШŸŉШƣőĲШ
ċŔƖƓŸƖƣЮШ 

 

[ŔŊƨƖĲШΝΟаШxĬċǃШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΡΡШċŰĬШΣΜШĬ7ы ьШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΝΦШыŊƖĲĲŰьЯШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ 

ÑőĲШƣŸƣċũШċƖĲċШƽŔƣőŔŰШƣőĲШxĬċǃШĦŸŰƣŸƨƖШŸŉШΡΡШĬ7ы ьШŔŰШΞΜΞΡШŔƚШΡЮΣӖШũċƖŊĲƖШƣőċŰШΞΜΞΠШыŉƖŸůШΠЮΠΜΜШƣŸШ
ΠЮΣΠΥШőĲĦƣċƖĲƚьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШŔŰƚŔĬĲШƣőĲШxĬċǃШĦŸŰƣŸƨƖШŸŉШƣőĲШΡΡШĬ7ы ьШŰŸŔƚĲШĦŸŰƣŸƨƖШ
ƖŸƚĲШĤǃШΝΠЮΟӖШыŉƖŸůШΟΟЯΜΠΤШƣŸШΟΤЯΤΤΡьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőĲШĦŸŰƣŸƨƖШőċƚШ
ŔŰĦƖĲċƚĲĬШĤǃШΡΟΟШыҼΝЮΠӖьШĬƨĲШƣŸШĦőċŰŊĲƚШŔŰШƓŸƓƨũċƣŔŸŰШŰƨůĤĲƖƚЮШ9ŸůƓċƖĲĬШƣŸШƣőĲШǃĲċƖШΞΜΝΦЯШ
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ƣőĲШƣŸƣċũШċƖĲċШŔƚШΠЮΦӖШƚůċũũĲƖШыΠЮΥΥΣШőċШŔŰШΞΜΝΦьШċŰĬШƣőĲШƓŸƓƨũċƣŔŸŰШΤЮΦӖШőŔŊőĲƖШыΟΡЯΜΜΟШŔŰШ
ΞΜΝΦьЯШĤċƚĲĬШŸŰШƣőĲШƓŸƓƨũċƣŔŸŰШƖĲŊŔƚƣĲƖШŸŉШΝШsċŰƨċƖǃШΞΜΞΞьЮ 

ǑŸǐŸǏ xĲƻĲŰŔŰŊШĦŸŰƣŸƨƖƚ 

ÑőĲШxĲƻĲŰŔŰŊШĦŸŰƣŸƨƖƚШŊŔƻĲШƣőĲШрƽĲŔŊőƣĲĬШĲƕƨŔƻċũĲŰƣШƚŸƨŰĬШƓƖĲƚƚƨƖĲШũĲƻĲũШŸƻĲƖШƣőĲШƓĲƖŔŸĬШΝΦаΜΜШ
ƣŸШΞΟаΜΜШċŰĬШċƖĲШƖĲƓŸƖƣĲĬШŉƖŸůШΡΜШĬ7ы ьШƣŸШΤΡШĬ7ы ьШŔŰШƚƣĲƓƚШŸŉШΡШĬ7ы ьЮШÑőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШ
ĦŸŰƣŸƨƖƚШŉŸƖШΞΜΝΦЯШΞΜΞΠШċŰĬШΞΜΞΡШŔƚШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΝΠЯШƽŔƣőШŸŰũǃШƣőĲШΡΜШĬ7ы ьШċŰĬШΡΡШĬ7ы ьШ
ĦŸŰƣŸƨƖШƓƖĲƚĲŰƣĲĬЮШ ƚШċШũŸƽĲƖШũĲƻĲũШŔƚШƖĲƓŸƖƣĲĬШĦŸůƓċƖĲĬШƣŸШxĬċǃЯШƣőĲƖĲШŔƚШċШƻŔƚƨċũШůċŊŰŔŉǃŔŰŊШ
ĲǭĲĦƣЮШ]ŔƻĲŰШƣőĲШΡШĬ7ы ьШĦŸƖƖĲĦƣŔŸŰШŉŸƖШƣőĲШĦċũĦƨũċƣŔŸŰШŸŉШxĬĲŰЯШƣőĲШΡΜШĬ7ы ьШĦŸŰƣŸƨƖШĤĲĦŸůĲƚШċƚШ
ƚŔŊŰŔǯĦċŰƣШċƚШƣőĲШxĬċǃШĦŸŰƣŸƨƖШŸŉШΡΡШĬ7ы ьШÑőĲШĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШŉŸƖШƣőĲШxĲƻĲŰŔŰŊШĦŸŰƣŸƨƖƚШŉċũũƚШ
ĲŰƣŔƖĲũǃШƽŔƣőŔŰШƣőĲШŸƓĲƖċƣŔŸŰċũШĬċǃƣŔůĲШƓĲƖŔŸĬШыΜΣаΜΜШƣŸШΞΟаΜΜьШċƚШĬĲƣĲƖůŔŰĲĬШċƣШ7ƖƨƚƚĲũƚШ
ŔƖƓŸƖƣЮ 

ÑőĲƖĲШċƖĲШċШŰƨůĤĲƖШŸŉШƖĲũĲƻċŰƣШǯŰĬŔŰŊƚЯШƽőŔĦőШĬŔǭĲƖШŉƖŸůШƣőĲШĬċǃƣŔůĲШƓĲƖŔŸĬШǯŰĬŔŰŊƚЮШ[ŔƖƚƣũǃЯШ
ƣőĲƖĲШƽċƚШŸŰũǃШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШŰƨůĤĲƖШŸŉШũċŰĬŔŰŊƚШĬƨƖŔŰŊШƣőĲШĲƻĲŰŔŰŊШыҼΠЮΟӖьбШƣőĲШŰƨůĤĲƖШŸŉШ
ĬĲƓċƖƣƨƖĲƚШĬĲĦƖĲċƚĲĬШƚũŔŊőƣũǃШĤǃШΜЮΣӖЮШfŰШƣőĲШĲƻĲŰŔŰŊЯШŸŰũǃШƣőĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШŔŰƻŸũƻŔŰŊШ
ũŔŊőƣĲƖШċŔƖĦƖċŉƣШŔŰĦƖĲċƚĲĬШыҼΞЮΥӖьЯШƽőĲƖĲċƚШƣőĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШŔŰƻŸũƻŔŰŊШőĲċƻǃШċŔƖĦƖċŉƣШ
ĬƖŸƓƓĲĬШырΣЮΦӖьЮШ 

ÑőĲШƨƚĲШŸŉШƖƨŰƽċǃШΞΡxШŉŸƖШĲƻĲŰŔŰŊШċƖƖŔƻċũƚШőċƚШċũƚŸШĬĲĦƖĲċƚĲĬШырΝΥЮΦӖьЮШÑőĲШĦċƨƚĲШŉŸƖШƣőŔƚШŔƚШ
ƣőĲШƚċůĲШċƚШŉŸƖШƣőĲШĬċǃШƓĲƖŔŸĬаШƣőĲШƚĦőĲĬƨũĲĬШůċŔŰƣĲŰċŰĦĲШŸŉШƣőĲШƖƨŰƽċǃЮШÖŰũŔťĲШƣőŔƚШƖƨŰƽċǃЯШ
ƣőĲƖĲШŔƚШċШƻŔƚŔĤũĲШƖŔƚĲШŔŰШƣőĲШŰƨůĤĲƖШŸŉШċƖƖŔƻċũƚШŸŰШċũũШŸƣőĲƖШƖƨŰƽċǃƚЮШÑőĲШŰƨůĤĲƖШŸŉШċƖƖŔƻċũƚШŔŰШ
ƣőĲШĲƻĲŰŔŰŊШŸŰШƖƨŰƽċǃШΜΤxШŔŰĦƖĲċƚĲĬШŉƖŸůШΠΝΥШŔŰШΞΜΞΠШƣŸШΥΥΡШŔŰШΞΜΞΡЮШÑőĲШŰƨůĤĲƖШŸŉШ
ĬĲƓċƖƣƨƖĲƚШŔŰĦƖĲċƚĲĬШŸŰШĲċĦőШƖƨŰƽċǃШĲǂĦĲƓƣШƖƨŰƽċǃƚШΞΡÅЯШƽőĲƖĲШƣőĲШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШ
ĬĲĦƖĲċƚĲĬШĤǃШрΝΝЮΝӖШыΝΥЯΜΣΠШŔŰШΞΜΞΠШƣŸШΝΣЯΜΣΝШŔŰШΞΜΞΡьЮШÑőĲШŰƨůĤĲƖШŸŉШũċŰĬŔŰŊƚШŉƖŸůШƣőĲШ
ƚŸƨƣőШƣŸƽċƖĬШƖƨŰƽċǃШΜΝШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШŉƖŸůШƖƨŰƽċǃШΜΝШƣŸƽċƖĬШƣőĲШŰŸƖƣőШőċƻĲШ
ŔŰĦƖĲċƚĲĬШŉƖŸůШΞЯΞΝΠШƣŸШΟЯΝΥΠШċŰĬШŉƖŸůШΤΦШƣŸШΟΦΦШƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШŰŸŔƚĲШĦŸŰƣŸƨƖШƣŸШƣőĲШƚŸƨƣőШ
ċŰĬШŰŸƖƣőШŸŉШƣőĲШċŔƖƓŸƖƣШőċƚШĲǂƓċŰĬĲĬШċƚШċШƖĲƚƨũƣЮШ?ƨƖŔŰŊШƣőĲШĲƻĲŰŔŰŊШƣŸŸЯШƣőĲШĲǭĲĦƣШŸŉШƣőĲШ
ċƓƓũŔĦċƣŔŸŰШŸŉШƣőĲШÅ ÂШċƓƓƖŸċĦőШƓƖŸĦĲĬƨƖĲШŉŸƖШΜΤxШŔƚШƻŔƚŔĤũĲЮШÑőŔƚШőċƚШƖĲƚƨũƣĲĬШŔŰШċШƚőŔŉƣШŔŰШ
ŰŸŔƚĲШũĲƻĲũƚШƣŸШƣőĲШƽĲƚƣШŸŉШƣőĲШċŔƖƓŸƖƣЮ 
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[ŔŊƨƖĲШΝΠаШxĲƻĲŰŔŰŊШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΡΜШċŰĬШΡΡШĬ7ы ьШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΝΦШыŊƖĲĲŰьЯШ
ΞΜΞΠШыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ 

ÑőĲШƣŸƣċũШċƖĲċШƽŔƣőŔŰШƣőĲШxĲƻĲŰŔŰŊШĦŸŰƣŸƨƖШŸŉШΡΜШĬ7ы ьШŔŰШΞΜΞΡШŔƚШΜЮΞӖШƚůċũũĲƖШƣőċŰШŔŰШΞΜΞΠШыŉƖŸůШ
ΝΝЯΤΜΟШőċШƣŸШΝΝЯΣΥΞШőċьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőĲШxĲƻĲŰŔŰŊШĦŸŰƣŸƨƖШŸŉШΡΜ Ĭ7ы ьШ
ĬĲĦƖĲċƚĲĬШĤǃШΦЮΠӖШыŉƖŸůШΝΦΝЯΠΣΦШƣŸШΝΤΟЯΡΟΤьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőĲШĦŸŰƣŸƨƖШőċƚШ
ĬĲĦƖĲċƚĲĬШĤǃШΣΝΣШырΜЮΠӖьШĬƨĲШƣŸШĦőċŰŊĲƚШŔŰШƓŸƓƨũċƣŔŸŰШŰƨůĤĲƖƚЮШ ƚШċШƖĲƚƨũƣЯШƣőĲШŰƨůĤĲƖШŸŉШ
ƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőĲШĦŸŰƣŸƨƖШĤċƚĲĬШŸŰШƣőĲШƓŸƓƨũċƣŔŸŰШĬċƣċШċƚШċƣШΝШsċŰƨċƖǃШΞΜΞΣШŔƚШũŸƽĲƖШƣőċŰШ
ƣőċƣШĤċƚĲĬШŸŰШƣőĲШƓŸƓƨũċƣŔŸŰШĬċƣċШċƚШċƣШΝШsċŰƨċƖǃШΞΜΞΡЮШ9ŸůƓċƖĲĬШƣŸШƣőĲШǃĲċƖШΞΜΝΦЯШƣőĲШƣŸƣċũШ
ċƖĲċШŔƚШΝΣЮΣӖШƚůċũũĲƖШыΝΠЯΜΝΜШőċШŔŰШΞΜΝΦьШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШŔŰőċĤŔƣċŰƣƚШŔƚШΞΞЮΥӖШũŸƽĲƖШ
ыΞΞΠЯΥΥΞШŔŰШΞΜΝΦЯШĤċƚĲĬШŸŰШƣőĲШƓŸƓƨũċƣŔŸŰШƖĲŊŔƚƣĲƖШŸŉШΝШsċŰƨċƖǃШΞΜΞΞьЮ 

ǑŸǐŸǐ xŰŔŊőƣШĦŸŰƣŸƨƖƚ 

ÑőĲШxŰŔŊőƣШĦŸŰƣŸƨƖƚШŊŔƻĲШƣőĲШрƽĲŔŊőƣĲĬШĲƕƨŔƻċũĲŰƣШƚŸƨŰĬШƓƖĲƚƚƨƖĲШũĲƻĲũШŸƻĲƖШƣőĲШƓĲƖŔŸĬШΞΟаΜΜШƣŸШ
ΜΤаΜΜШċŰĬШċƖĲШƖĲƓŸƖƣĲĬШŉƖŸůШΠΜШĬ7ы ьШƣŸШΤΜШĬ7ы ьШŔŰШƚƣĲƓƚШŸŉШΡШĬ7ы ьЮШÑőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШ
ĦŸŰƣŸƨƖƚШŉŸƖШΞΜΝΦЯШΞΜΞΠШċŰĬШΞΜΞΡШŔƚШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΝΡЯШƽŔƣőШŸŰũǃШƣőĲШΠΜШĬ7ы ьШċŰĬШΠΡШĬ7ы ьШ
ĦŸŰƣŸƨƖШƓƖĲƚĲŰƣĲĬЮШ7ǃШƖĲƓŸƖƣŔŰŊШċŰШċĬĬŔƣŔŸŰċũШĦŸŰƣŸƨƖЯШƣőĲƖĲШŔƚШċШƻŔƚƨċũũǃШůċŊŰŔŉǃŔŰŊШĲǭĲĦƣШ
ĦŸůƓċƖĲĬШƣŸШƣőĲШĬċǃШċŰĬШĲƻĲŰŔŰŊЮШÑőĲШΠΡШĬ7ы ьШxŰŔŊőƣШĦŸŰƣŸƨƖШŔƚШũċƖŊĲƖШƣőċŰШƣőĲШΡΡШĬ7ы ьШĦŸŰƣŸƨƖШ
ŉŸƖШƣőĲШĬċǃƣŔůĲШċŰĬЯШĤǃШĦŸƖƖĲĦƣŔŰŊШΝΜШĬ7ы ьШŉŸƖШƣőĲШĦċũĦƨũċƣŔŸŰШŸŉШxĬĲŰЯШĤĲĦŸůĲƚШċƚШƚŔŊŰŔǯĦċŰƣШċƚШ
ƣőĲШxĬċǃШĦŸŰƣŸƨƖШŸŉШΡΡШĬ7ы ьШċŰĬШƣőĲШxĲƻĲŰŔŰŊШĦŸŰƣŸƨƖШŸŉШΡΜШĬ7ы ьЮШ 

ÑőĲШĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШŉŸƖШƣőĲШxŰŔŊőƣШĦŸŰƣŸƨƖƚШĬŸĲƚШŰŸƣШĦŸŰĦƨƖШƽŔƣőШƣőĲШŸƓĲƖċƣŔŸŰċũШŰŔŊőƣƣŔůĲШ
ƓĲƖŔŸĬШыΞΟаΜΜШƣŸШΜΣаΜΜьШĤƨƣШċũƚŸШŔŰĦũƨĬĲƚШƣőĲШǰŔŊőƣƚШŸŉШƣőĲШŸƓĲƖċƣŔŸŰċũШĬċǃƣŔůĲШƓĲƖŔŸĬШĤĲƣƽĲĲŰШ
ΜΣаΜΜШċŰĬШΜΤаΜΜЮШÑőĲШŰŸŔƚĲШĦŸŰƣŸƨƖƚШċƖĲШċШĦŸůĤŔŰċƣŔŸŰШŸŉШƣőĲШƖƨŰƽċǃШċŰĬШƖŸƨƣĲШƨƚċŊĲШĬƨƖŔŰŊШ
ƣőĲШŸƓĲƖċƣŔŸŰċũШŰŔŊőƣШċŰĬШĬƨƖŔŰŊШƣőĲШŸƓĲƖċƣŔŸŰċũШĬċǃЮ 
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ÑőĲШŰƨůĤĲƖШŸŉШũċŰĬŔŰŊƚШŔŰШƣőĲШĲƻĲŰŔŰŊШƓĲƖŔŸĬШŔŰĦƖĲċƚĲĬШĤǃШΟЮΡӖШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШ
ŔŰĦƖĲċƚĲĬШĤǃШΜЮΤӖЮШÑőĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШŔŰƻŸũƻŔŰŊШőĲċƻŔĲƖШċŔƖĦƖċŉƣШŔŰĦƖĲċƚĲĬШĤǃШΝЮΦӖШċŰĬШ
ƣőĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚШŔŰƻŸũƻŔŰŊШũŔŊőƣĲƖШċŔƖĦƖċŉƣШŔŰĦƖĲċƚĲĬШĤǃШΞЮΞӖЮШsƨƚƣШċƚШŔŰШΞΜΞΠЯШƣőĲШ ΟΜΣШ
őċƚШůċťĲƚШƨƓШƣőĲШũċƖŊĲƚƣШƚőċƖĲШŸŉШĬĲƓċƖƣŔŰŊШŰŔŊőƣШǰŔŊőƣƚШŔŰƻŸũƻŔŰŊШőĲċƻŔĲƖШċŔƖĦƖċŉƣЮШEƻĲŰШƚŸЯШƣőŔƚШ
ƚőċƖĲШőċƚШĬĲĦƖĲċƚĲĬШĦŸůƓċƖĲĬШƣŸШΞΜΞΠЮШÑőċƣШƚċŔĬЯШƣőĲƖĲШőċƻĲШĤĲĲŰШŔŰĦƖĲċƚĲĬШŔŰШƣǃƓĲƚШ ΟΟΞЯШ
ΟΟΟЯШ7ΤΤxШċŰĬШ7ΤΣΟШŔŰШΞΜΞΡШŉŸƖШƣƖċǭŔĦШĬĲƓċƖƣŔŰŊШċƣШŰŔŊőƣШĦŸůƓċƖĲĬШƣŸШΞΜΞΠЮ 

?ƨƖŔŰŊШƣőĲШŰŔŊőƣШƣŸŸЯШƣőĲƖĲШőċƚШĤĲĲŰШċШĬĲĦƖĲċƚĲШŔŰШƣőĲШƚőċƖĲШŸŉШũċŰĬŔŰŊƚШŸŰШƖƨŰƽċǃШΞΡxЮШÑőĲШ
ĦċƨƚĲШŉŸƖШƣőŔƚШŔƚШƣőĲШƚċůĲШċƚШŉŸƖШƣőĲШĬċǃШċŰĬШĲƻĲŰŔŰŊШƓĲƖŔŸĬаШƣőĲШƚĦőĲĬƨũĲĬШůċŔŰƣĲŰċŰĦĲШŸŉШƣőĲШ
ƖƨŰƽċǃЮШÑőĲШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШŉƖŸůШƖƨŰƽċǃШΞΡxШĬƖŸƓƓĲĬШĦŸŰƚŔĬĲƖċĤũǃШŉƖŸůШΠЯΦΜΤШŔŰШΞΜΞΠШ
ƣŸШΠЯΜΟΜШŔŰШΞΜΞΡЯШŉŸƖШĲǂċůƓũĲЮШ§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШƣőĲШŰƨůĤĲƖШŸŉШũċŰĬŔŰŊƚШŸŰШΞΡÅШŔŰĦƖĲċƚĲĬШ
ŉƖŸůШΣЯΠΝΡШŔŰШΞΜΞΠШƣŸШΣЯΥΤΞШŔŰШΞΜΞΡЮШÑőĲШŸƣőĲƖШƖƨŰƽċǃƚШċũƚŸШƽŔƣŰĲƚƚĲĬШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШ
ŰƨůĤĲƖШŸŉШũċŰĬŔŰŊƚЮШ 

ÑőĲШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШŸŰШƖƨŰƽċǃШΞΡÅШŔŰШƣőĲШŰŔŊőƣШĬĲĦƖĲċƚĲĬШĤǃШΝΝЮΜӖШŔŰШΞΜΞΡЮШÅĲŊċƖĬũĲƚƚЯШ
ƣőŔƚШƖĲůċŔŰƚШĤǃШŉċƖШƣőĲШůŸƚƣШƨƚĲĬШƖƨŰƽċǃШŉŸƖШĬĲƓċƖƣƨƖĲƚШŔŰШƣőĲШŰŔŊőƣЮШEũƚĲƽőĲƖĲЯШċШĤƨũŊĲШŔƚШ
ƻŔƚŔĤũĲШŔŰШũŔŰĲШƽŔƣőШƖƨŰƽċǃШΞΡÅоΜΤxШƣŸШƣőĲШƽĲƚƣШŸŉШƣőĲШċŔƖƓŸƖƣЮШÑőŔƚШĦċŰШůċŔŰũǃШĤĲШċƣƣƖŔĤƨƣĲĬШƣŸШċШ
ĦőċŰŊĲШŔŰШƓƖŸĦĲĬƨƖĲЯШŉŸũũŸƽŔŰŊШƣőĲШċĬŸƓƣŔŸŰШŸŉШċŰШÅ ÂШċƓƓƖŸċĦőШŉŸƖШƖƨŰƽċǃШΜΤxЮШÑőŔƚШőċƚШ
ĦċƨƚĲĬШċŔƖĦƖċŉƣШċƓƓƖŸċĦőŔŰŊШƣőĲШƖƨŰƽċǃШƣŸШƚƣċǃШŔŰШũŔŰĲШƽŔƣőШƣőĲШƖƨŰƽċǃШƣŸШċШŊƖĲċƣĲƖШĲǂƣĲŰƣЯШŊŔƻĲŰШ
ƣőĲШŉċĦƣШƣőċƣШƣőĲШÅ ÂШƓƖŸĦĲĬƨƖĲШŔƚШŉƨũũǃШŔŰШũŔŰĲШƽŔƣőШƣőĲШƖƨŰƽċǃЯШƽőŔũĲШƣőĲШƓƖĲƻŔŸƨƚШé§ÅШ
ƓƖŸĦĲĬƨƖĲШĦŸŰƣċŔŰĲĬШċШƣƨƖŰШċƣШƣőĲШĲŰĬЮШ9ŸůĤŔŰĲĬШƽŔƣőШŔŰĦƖĲċƚĲĬШƨƚĲШŸŉШƖƨŰƽċǃШΜΤxШŸƻĲƖШƣőĲШ
ĦŸƨƖƚĲШŸŉШΞΜΞΡЯШƣőŔƚШőċƚШĦċƨƚĲĬШċШƓĲċťШŔŰШŰŸŔƚĲШũĲƻĲũƚЮ 

 

[ŔŊƨƖĲШΝΡаШxŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΠΜШċŰĬШΠΡШĬ7ы ьШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΝΦШыŊƖĲĲŰьЯШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ 
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ÑőĲШƣŸƣċũШċƖĲċШƽŔƣőŔŰШƣőĲШxŰŔŊőƣШĦŸŰƣŸƨƖШŸŉШΠΜШĬ7ы ьШŔŰШΞΜΞΡШŔƚШΟЮΡӖШũċƖŊĲƖШƣőċŰШŔŰШΞΜΞΠШыŉƖŸůШ
ΟΟЮΥΝΜШőċШƣŸШΟΠЮΦΤΦьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőĲШxŰŔŊőƣШĦŸŰƣŸƨƖШŸŉШΠΜШĬ7ы ьШŔŰĦƖĲċƚĲĬШĤǃШ
ΞЮΜӖШыŉƖŸůШΤΝΦЯΤΞΡШƣŸШΤΟΠЯΝΤΥьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőĲШĦŸŰƣŸƨƖШőċƚШŔŰĦƖĲċƚĲĬШĤǃШ
ΠЯΥΞΞШыҼΜЮΤӖьШĬƨĲШƣŸШĦőċŰŊĲƚШŔŰШƓŸƓƨũċƣŔŸŰШŰƨůĤĲƖƚЮШ9ŸůƓċƖĲĬШƣŸШƣőĲШǃĲċƖШΞΜΝΦЯШƣőĲШƣŸƣċũШ
ċƖĲċШŔƚШΜЮΞӖШƚůċũũĲƖШыΟΡЮΜΠΦШőċШŔŰШΞΜΝΦьШċŰĬШƣőĲШƓŸƓƨũċƣŔŸŰШΡЮΠӖШőŔŊőĲƖШыΣΦΣЯΣΝΜШŔŰШΞΜΝΦьЯШ
ĤċƚĲĬШŸŰШƣőĲШƓŸƓƨũċƣŔŸŰШƖĲŊŔƚƣĲƖШŸŉШΝШsċŰƨċƖǃШΞΜΞΞьЮ 

ǑŸǐŸǑ xĬĲŰШĦŸŰƣŸƨƖƚ 

ÑőĲШxĬĲŰШƻċũƨĲШŔƚШċШĦŸůƓŸƚŔƣĲШŸŉШxĬċǃЯШxĲƻĲŰŔŰŊШċŰĬШxŰŔŊőƣЯШċŰĬШŔƚШƖĲƓŸƖƣĲĬШŔŰШŔŰĦƖĲůĲŰƣƚШŸŉШΡШĬ7ы ьШ
ŉƖŸůШΠΡШĬ7ы ьШƣŸШΤΡШĬ7ы ьЮШÑőĲШĲƻĲŰŔŰŊШǰŔŊőƣШůŸƻĲůĲŰƣƚШċƖĲШƓĲŰċũŔƚĲĬШƽŔƣőШΡШĬ7ы ьШċŰĬШƣőĲШ
ŰŔŊőƣШǰŔŊőƣШůŸƻĲůĲŰƣƚШƽŔƣőШΝΜШĬ7ы ьЮШÑőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΝΦЯШΞΜΞΠШċŰĬШΞΜΞΡШŔƚШ
ƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΝΣЯШƽŔƣőШŸŰũǃШƣőĲШΠΡШĬ7ы ьШċŰĬШΡΜШĬ7ы ьШĦŸŰƣŸƨƖШƓƖĲƚĲŰƣĲĬЮШ 

ÑőĲШůŸĬŔǯĲĬШŉŸƖůШŔƚШċШƽĲŔŊőƣĲĬШĦŸůĤŔŰċƣŔŸŰШŸŉШċũũШƣőĲШĲǭĲĦƣƚШƣőċƣШőċƻĲШĤĲĲŰШĬĲċũƣШƽŔƣőШŔŰШ
ĬĲƣċŔũШŔŰШƣőĲШĬŔƚĦƨƚƚŔŸŰШŸŉШƣőĲШxĬċǃЯШxĲƻĲŰŔŰŊШċŰĬШxŰŔŊőƣШĦŸŰƣŸƨƖƚЮШÑőĲШǯŰĬŔŰŊƚШŉŸƖШƣőĲШĬŔǭĲƖĲŰƣШ
ƓĲƖŔŸĬƚШċƖĲШĦŸŰǯƖůĲĬЮ 

9ŸůƓċƖĲĬШƣŸШΞΜΞΠЯШŰŸŔƚĲШũĲƻĲũƚШŔŰĦƖĲċƚĲĬШƚũŔŊőƣũǃШŔŰШůŸƚƣШƓũċĦĲƚШŔŰШΞΜΞΡЮШÑŸШƣőĲШƽĲƚƣШŸŉШƣőĲШ
ċŔƖƓŸƖƣЯШŰŸŔƚĲШũĲƻĲũƚШƽĲŰƣШĬŸƽŰШŔŰШƚĲƻĲƖċũШċƖĲċƚШĬƨĲШƣŸШƖƨŰƽċǃШΞΡÅШĤĲŔŰŊШƨƚĲĬШũĲƚƚШŉƖĲƕƨĲŰƣũǃШ
ŉŸƖШĬĲƓċƖƣƨƖĲƚЮШEƻĲŰШƚŸЯШŰŸŔƚĲШũĲƻĲũƚШőċƻĲШĦũĲċƖũǃШŔŰĦƖĲċƚĲĬШĲũƚĲƽőĲƖĲШƣŸШƣőĲШƽĲƚƣШĬƨĲШƣŸШƣőĲШ
Å ÂШċƓƓƖŸċĦőШƓƖŸĦĲĬƨƖĲШŉŸƖШΜΤxЮШÑőĲƚĲШĲǭĲĦƣƚШŸŰШƣőĲШxĬĲŰШĦŸŰƣŸƨƖШċƖĲШċũƚŸШƖĲǰĲĦƣĲĬШŔŰШƣőĲШ
ĦŸŰƣŸƨƖƚШŉŸƖШƣőĲШĬċǃЯШĲƻĲŰŔŰŊШċŰĬШŰŔŊőƣЮ 

 

[ŔŊƨƖĲШΝΣаШxĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŸŉШΠΡШċŰĬШΡΜШĬ7ы ьШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΝΦШыŊƖĲĲŰьЯШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ 
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ÑőĲШƣŸƣċũШƚƨƖŉċĦĲШċƖĲċШŔŰƚŔĬĲШƣőĲШxĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖШŸŉШΠΡШĬ7ы ьШŔŰĦƖĲċƚĲĬШŔŰШΞΜΞΡШĤǃШΞЮΦӖШ
ĦŸůƓċƖĲĬШƽŔƣőШΞΜΞΠШыŉƖŸůШΡΟЯΞΜΟШőċШƣŸШΡΠЯΤΞΠШőċьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőĲШxĬĲŰШ
ĦŸŰƣŸƨƖШŸŉШΠΡ Ĭ7ы ьШŔŰĦƖĲċƚĲĬШĤǃШΟЮΟӖШыŉƖŸůШΝЯΞΜΜЯΞΠΞШƣŸШΝЯΝΣΝЯΜΣΣьЮШÑőĲШŰƨůĤĲƖШŸŉШ
ŔŰőċĤŔƣċŰƣƚШƽŔƣőŔŰШƣőĲШĦŸŰƣŸƨƖШőċƚШŔŰĦƖĲċƚĲĬШĤǃШΤЯΞΥΣШыҼΜЮΣӖьШĬƨĲШƣŸШĦőċŰŊĲƚШŔŰШƓŸƓƨũċƣŔŸŰШ
ŰƨůĤĲƖƚЮШ9ŸůƓċƖĲĬШƣŸШƣőĲШǃĲċƖШΞΜΝΦЯШƣőĲШƣŸƣċũШċƖĲċШŔƚШΠЮΦӖШƚůċũũĲƖШыΡΤЮΡΞΤШőċШŔŰШΞΜΝΦьШċŰĬШ
ƣőĲШƓŸƓƨũċƣŔŸŰШΝЮΜӖШőŔŊőĲƖШыΝЯΝΝΤЯΥΜΠШŔŰШΞΜΝΦЯШĤċƚĲĬШŸŰШƣőĲШƓŸƓƨũċƣŔŸŰШƖĲŊŔƚƣĲƖШŸŉШΝШsċŰƨċƖǃШ
ΞΜΞΞьЮ 

ǑŸǐŸǒ [ƖĲƕЮΤΜЯĬċǃШĦŸŰƣŸƨƖƚШыĬċǃƣŔůĲаШΜΤаΜΜрΝΦаΜΜь 

ÑőĲШ[ƖĲƕЮΤΜЯĬċǃШĦŸŰƣŸƨƖƚШċƖĲШĦċũĦƨũċƣĲĬШŸƻĲƖШċŰШĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШĦŸŰƚŔƚƣŔŰŊШŸŉШƣőĲШƚċůĲШ
ĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШċƚШxĬċǃЮШÖŰũŔťĲШŔŰШƓƖĲƻŔŸƨƚШǃĲċƖƚЯШƽőĲƖĲШƣőĲШŉƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШƽĲƖĲШ
ĦċũĦƨũċƣĲĬШŉŸƖШƣőĲШĦŸůĤŔŰĲĬШĬċǃШċŰĬШĲƻĲŰŔŰŊШƓĲƖŔŸĬƚЯШƣőĲƚĲШǯŊƨƖĲƚШƽĲƖĲШĤƖŸťĲŰШĬŸƽŰШ
ƚĲƓċƖċƣĲũǃШũċƚƣШǃĲċƖЮШ ƚШƚƨĦőЯШ[ŔŊƨƖĲШΝΤШƚőŸƽƚШĤŸƣőШƣőĲШΞΜΞΠШċŰĬШΞΜΞΡШŉƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШ
ƽőĲƖĲШŰŸŔƚĲШũĲƻĲũƚШŸŉШΤΜШĬ7ы ьШŸƖШůŸƖĲШŸĦĦƨƖƖĲĬШŸŰШċƻĲƖċŊĲШΡǂШċŰĬШΝΜǂШƓĲƖШĬċǃШĬƨƖŔŰŊШƣőĲШ
ĬċǃƣŔůĲШƓĲƖŔŸĬШыΜΤаΜΜШрШΝΦаΜΜьЮШ 

§ŰĲШƣőŔŰŊШƣőċƣШƚƣċŰĬƚШŸƨƣШŔƚШƣőċƣШƣőĲШŉƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖШőċƚШĲǂƓċŰĬĲĬШŔŰШƚŔǍĲШыΡǂьШƣŸШƣőĲШ
ƚŸƨƣőƽĲƚƣШŸŉШƣőĲШċŔƖƓŸƖƣЮШ§ƽŔŰŊШƣŸШƣőĲШůċŔŰƣĲŰċŰĦĲШƽŸƖťƚШŸŰШƖƨŰƽċǃШΞΡxоΜΤÅЯШƖƨŰƽċǃШΝΦШƽċƚШ
ƨƚĲĬШůŸƖĲШŉƖĲƕƨĲŰƣũǃШŉŸƖШĬĲƓċƖƣƨƖĲƚШƣŸƽċƖĬШƣőĲШƚŸƨƣőЯШċŰĬШŰŸŔƚĲШũĲƻĲũƚШŔŰШĲǂĦĲƚƚШŸŉШΤΜШĬ7ы ьШ
ƽĲƖĲШĲǂƓĲƖŔĲŰĦĲĬШůŸƖĲШŸŉƣĲŰШŔŰШƣőŔƚШċƖĲċЮ 

 

[ŔŊƨƖĲШΝΤаШ[ƖĲƕЮΤΜЯĬċǃШĦŸŰƣŸƨƖƚШыΡǂШċŰĬШΝΜǂШċĤŸƻĲШΤΜШĬ7ы ььШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲь 
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 ǏǒŸǎǒǍŸǍǒ ;JzXǑǎ­ZǎǏǎ 

ÑőĲШƣŸƣċũШƚƨƖŉċĦĲШċƖĲċШƽŔƣőŔŰШƣőĲШѣΡǂШċĤŸƻĲШΤΜШĬ7ы ьѣШ[ƖĲƕЮΤΜЮĬċǃШĦŸŰƣŸƨƖШŔŰШΞΜΞΡШŔŰĦƖĲċƚĲĬШĤǃШ
ΝΦЮΥӖШĦŸůƓċƖĲĬШƣŸШΞΜΞΠШыŉƖŸůШΝΝЯΜΠΜШőċШƣŸШΝΟЯΞΟΟШőċьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőŔƚШ
ĦŸŰƣŸƨƖШőċƚШƖŔƚĲŰШĤǃШΟΡӖШыŉƖŸůШΞΜΞЯΣΟΝШƣŸШΞΤΟЯΝΣΜьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőĲШ
ĦŸŰƣŸƨƖШőċƚШŔŰĦƖĲċƚĲĬШĤǃШΦΜΡШыҼΜЮΟӖьШĬƨĲШƣŸШĦőċŰŊĲƚШŔŰШƓŸƓƨũċƣŔŸŰШŰƨůĤĲƖƚЮШ 

ǑŸǐŸӄ [ƖĲƕЮΤΜЯĲƻĲŰŔŰŊШĦŸŰƣŸƨƖƚШыĲƻĲŰŔŰŊаШΝΦаΜΜШрШΞΟаΜΜь 

ÑőĲШ[ƖĲƕЮΤΜЯĲƻĲŰŔŰŊШĦŸŰƣŸƨƖƚШċƖĲШĦċũĦƨũċƣĲĬШŸƻĲƖШƣőĲШĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШĦŸŰƚŔƚƣŔŰŊШŸŉШƣőĲШƚċůĲШ
ĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШċƚШxĲƻĲŰŔŰŊЮШÖŰũŔťĲШŔŰШƓƖĲƻŔŸƨƚШǃĲċƖƚЯШƽőĲƖĲШƣőĲШŉƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШƽĲƖĲШ
ĦċũĦƨũċƣĲĬШŉŸƖШƣőĲШĦŸůĤŔŰĲĬШĬċǃШċŰĬШĲƻĲŰŔŰŊШƓĲƖŔŸĬƚЯШƣőĲƚĲШǯŊƨƖĲƚШƽĲƖĲШĤƖŸťĲŰШĬŸƽŰШ
ƚĲƓċƖċƣĲũǃШũċƚƣШǃĲċƖЮШ ƚШƚƨĦőЯШ[ŔŊƨƖĲШΝΥШƚőŸƽƚШĤŸƣőШƣőĲШΞΜΞΠШċŰĬШΞΜΞΡШŉƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШ
ƽőĲƖĲШŰŸŔƚĲШũĲƻĲũƚШŸŉШΤΜШĬ7ы ьШŸƖШůŸƖĲШŸĦĦƨƖƖĲĬШŸŰШċƻĲƖċŊĲШΝǂШċŰĬШΡǂШƓĲƖШĬċǃШĬƨƖŔŰŊШƣőĲШ
ĲƻĲŰŔŰŊШƓĲƖŔŸĬШыΝΦаΜΜШрШΞΟаΜΜьЮ 

 

[ŔŊƨƖĲШΝΥаШ[ƖĲƕЮΤΜЯĲƻĲŰŔŰŊШĦŸŰƣŸƨƖƚШыΝǂШċŰĬШΡǂШċĤŸƻĲШΤΜШĬ7ы ььШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ 

ÑőĲШƣŸƣċũШƚƨƖŉċĦĲШċƖĲċШƽŔƣőŔŰШƣőĲШѣΝǂШċĤŸƻĲШΤΜШĬ7ы ьѣШ[ƖĲƕЮΤΜЮĲƻĲŰŔŰŊШĦŸŰƣŸƨƖШŔŰШΞΜΞΡШŔŰĦƖĲċƚĲĬШ
ĤǃШΝΜЮΤӖШĦŸůƓċƖĲĬШƣŸШΞΜΞΠШыŉƖŸůШΝΟЯΜΠΟШőċШƣŸШΝΠЯΠΠΟШőċьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőŔƚШ
ĦŸŰƣŸƨƖШőċƚШƖŔƚĲŰШĤǃШΞΡӖШыŉƖŸůШΞΤΠЯΜΠΡШƣŸШΟΠΟЯΟΡΞьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőĲШ
ĦŸŰƣŸƨƖШőċƚШĬĲĦƖĲċƚĲĬШĤǃШΝЯΜΠΝШырΜЮΟӖьШĬƨĲШƣŸШĦőċŰŊĲƚШŔŰШƓŸƓƨũċƣŔŸŰШŰƨůĤĲƖƚЮШ9ŸůƓċƖĲĬШƣŸШ
ΞΜΝΦЯШƣőĲШƣŸƣċũШċƖĲċШŔƚШΞΜЮΣӖШƚůċũũĲƖШыΝΝЯΦΤΟШőċШŔŰШΞΜΝΦьШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШΠΟЮΜӖШ
ũŸƽĲƖШыΞΠΜЯΜΣΜШŔŰШΞΜΝΦШĤċƚĲĬШŸŰШƣőĲШƓŸƓƨũċƣŔŸŰШƖĲŊŔƚƣĲƖШŸŉШΝШsċŰƨċƖǃШΞΜΞΞьЮ 
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ǑŸǐŸǓ [ƖĲƕЮΤΜЯŰŔŊőƣШĦŸŰƣŸƨƖƚШыŰŔŊőƣаШΞΟаΜΜрΜΤаΜΜь 

ÑőĲШ[ƖĲƕЮΤΜЯŰŔŊőƣШĦŸŰƣŸƨƖƚШċƖĲШĦċũĦƨũċƣĲĬШŉŸƖШċŰШĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШƣőċƣШŔƚШƣőĲШƚċůĲШċƚШŉŸƖШxŰŔŊőƣЮШ
ÑőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШ[ƖĲƕЮΤΜЯŰŔŊőƣШĦŸŰƣŸƨƖƚШƖĲǰĲĦƣƚШƣőĲШŊĲŰĲƖċũШĦőċŰŊĲƚШŔŰШƣƖċǭŔĦШƻŸũƨůĲЯШƣőĲШ
ĦőċŰŊĲƚШŔŰШƖƨŰƽċǃШƨƚċŊĲШċŰĬШƣőĲШĦőċŰŊĲƚШŔŰШƣőĲШǰĲĲƣШƣőċƣШƽĲƖĲШĬŔƚĦƨƚƚĲĬШŉŸƖШxŰŔŊőƣЮШÑőĲШǯŊƨƖĲШ
ƚőŸƽƚШƣőĲШĦŸŰƣŸƨƖƚШŸŉШΞΜΞΠШċŰĬШΞΜΞΡШƽőĲƖĲШċШŰŸŔƚĲШũĲƻĲũШŸŉШΤΜШĬ7ы ьШŸĦĦƨƖƖĲĬШΝǂШċŰĬШΡǂШƓĲƖШ
ĬċǃШŸŰШċƻĲƖċŊĲШĬƨƖŔŰŊШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШыΞΟаΜΜШƣŸШΜΤаΜΜьЮШ 

 

[ŔŊƨƖĲШΝΦаШ[ƖĲƕЮΤΜЯŰŔŊőƣШĦŸŰƣŸƨƖƚШыΝǂШċŰĬШΡǂШċĤŸƻĲШΤΜШĬ7ы ььШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ 

ÑőĲШƣŸƣċũШƚƨƖŉċĦĲШċƖĲċШƽŔƣőŔŰШƣőĲШѣΝǂШċĤŸƻĲШΤΜШĬ7ы ьѣШ[ƖĲƕЮΤΜЯŰŔŊőƣШĦŸŰƣŸƨƖШŔŰШΞΜΞΡШŔŰĦƖĲċƚĲĬШĤǃШ
ΝΥЮΦӖШĦŸůƓċƖĲĬШƣŸШΞΜΞΠШыŉƖŸůШΝΞЯΣΝΞШőċШƣŸШΝΠЯΦΦΡШőċьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőŔƚШ
ĦŸŰƣŸƨƖШőċƚШƖŔƚĲŰШĤǃШΟΣЮΜӖШыŉƖŸůШΝΤΜЯΜΣΜШƣŸШΞΟΜЯΣΠΦьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőĲШ
ĦŸŰƣŸƨƖШőċƚШĬĲĦƖĲċƚĲĬШĤǃШΞЯΜΦΤШырΜЮΦӖьШĬƨĲШƣŸШĦőċŰŊĲƚШŔŰШƓŸƓƨũċƣŔŸŰШŰƨůĤĲƖƚЮШ9ŸůƓċƖĲĬШƣŸШ
ΞΜΝΦЯШƣőĲШƣŸƣċũШċƖĲċШŔƚШΞΡЮΥӖШƚůċũũĲƖШыΝΝЯΦΞΜШőċШŔŰШΞΜΝΦьШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШΣΞЮΦӖШ
ũŸƽĲƖШыΝΠΝЯΡΥΟШŔŰШΞΜΝΦШĤċƚĲĬШŸŰШƣőĲШƓŸƓƨũċƣŔŸŰШƖĲŊŔƚƣĲƖШŸŉШΝШsċŰƨċƖǃШΞΜΞΞьЮ 

ǑŸǐŸӅ [ƖĲƕЮΣΜЯĬċǃШĦŸŰƣŸƨƖƚШыĬċǃаШΜΤаΜΜрΝΦаΜΜь 

ÑőĲШ[ƖĲƕЮΣΜЯĬċǃШĦŸŰƣŸƨƖƚШċƖĲШĦċũĦƨũċƣĲĬШŸƻĲƖШċŰШĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШĦŸŰƚŔƚƣŔŰŊШŸŉШƣőĲШƚċůĲШ
ĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШċƚШxĬċǃЮШÖŰũŔťĲШŔŰШƓƖĲƻŔŸƨƚШǃĲċƖƚЯШƽőĲƖĲШƣőĲШŉƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШƽĲƖĲШ
ĦċũĦƨũċƣĲĬШŉŸƖШƣőĲШĦŸůĤŔŰĲĬШĬċǃШċŰĬШĲƻĲŰŔŰŊШƓĲƖŔŸĬƚЯШƣőĲƚĲШǯŊƨƖĲƚШƽĲƖĲШĤƖŸťĲŰШĬŸƽŰШ
ƚĲƓċƖċƣĲũǃШũċƚƣШǃĲċƖЮШ ƚШƚƨĦőЯШ[ŔŊƨƖĲШΞΜШƚőŸƽƚШĤŸƣőШƣőĲШΞΜΞΠШċŰĬШΞΜΞΡШŉƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШ
ƽőĲƖĲШŰŸŔƚĲШũĲƻĲũƚШŸŉШΣΜШĬ7ы ьШŸƖШůŸƖĲШŸĦĦƨƖƖĲĬШŸŰШċƻĲƖċŊĲШΡΜǂШċŰĬШΝΜΜǂШƓĲƖШĬċǃШĬƨƖŔŰŊШƣőĲШ
ĬċǃƣŔůĲШƓĲƖŔŸĬШыΜΤаΜΜШрШΝΦаΜΜьЮ 
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[ŔŊƨƖĲШΞΜаШ[ƖĲƕЮΣΜЯĬċǃШĦŸŰƣŸƨƖƚШыΡΜǂШċŰĬШΝΜΜǂШċĤŸƻĲШΣΜШĬ7ы ььШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲь 

ÑőĲШƣŸƣċũШƚƨƖŉċĦĲШċƖĲċШƽŔƣőŔŰШƣőĲШѣΡΜǂШċĤŸƻĲШΣΜШĬ7ы ьѣШ[ƖĲƕЮΣΜЮĬċǃШĦŸŰƣŸƨƖШŔŰШΞΜΞΡШŔŰĦƖĲċƚĲĬШĤǃШ
ΝΤЮΥӖШĦŸůƓċƖĲĬШƣŸШΞΜΞΠШыŉƖŸůШΝΞЯΝΥΦШőċШƣŸШΝΠЯΟΣΞШőċьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőŔƚШ
ĦŸŰƣŸƨƖШőċƚШƖŔƚĲŰШĤǃШΝΠЮΜӖШыŉƖŸůШΝΤΤЯΡΜΜШƣŸШΞΜΞЯΠΡΜьЮШÑőĲШŰƨůĤĲƖШŸŉШŔŰőċĤŔƣċŰƣƚШƽŔƣőŔŰШƣőĲШ
ĦŸŰƣŸƨƖШőċƚШŔŰĦƖĲċƚĲĬШĤǃШΦΤΟШыҼΜЮΡӖьШĬƨĲШƣŸШĦőċŰŊĲƚШŔŰШƓŸƓƨũċƣŔŸŰШŰƨůĤĲƖƚЮШ 

ǑŸǐŸǔ [ƖĲƕЮΣΜЯĲƻĲŰŔŰŊШĦŸŰƣŸƨƖƚШыĲƻĲŰŔŰŊаШΝΦаΜΜШрШΞΟаΜΜь 

ÑőĲШ[ƖĲƕЮΣΜЯĲƻĲŰŔŰŊШĦŸŰƣŸƨƖƚШċƖĲШĦċũĦƨũċƣĲĬШŸƻĲƖШċŰШĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШĦŸŰƚŔƚƣŔŰŊШŸŉШƣőĲШƚċůĲШ
ĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШċƚШxĲƻĲŰŔŰŊЮШÖŰũŔťĲШŔŰШƓƖĲƻŔŸƨƚШǃĲċƖƚЯШƽőĲƖĲШƣőĲШŉƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШƽĲƖĲШ
ĦċũĦƨũċƣĲĬШŉŸƖШƣőĲШĦŸůĤŔŰĲĬШĬċǃШċŰĬШĲƻĲŰŔŰŊШƓĲƖŔŸĬƚЯШƣőĲƚĲШǯŊƨƖĲƚШƽĲƖĲШĤƖŸťĲŰШĬŸƽŰШ
ƚĲƓċƖċƣĲũǃШũċƚƣШǃĲċƖЮШ ƚШƚƨĦőЯШ[ŔŊƨƖĲШΞΝШƚőŸƽƚШĤŸƣőШƣőĲШΞΜΞΠШċŰĬШΞΜΞΡШŉƖĲƕƨĲŰĦǃШĦŸŰƣŸƨƖƚШ
ƽőĲƖĲШŰŸŔƚĲШũĲƻĲũƚШŸŉШΣΜШĬ7ы ьШŸƖШůŸƖĲШŸĦĦƨƖƖĲĬШŸŰШċƻĲƖċŊĲШΝΜǂШċŰĬШΝΡǂШƓĲƖШĬċǃШĬƨƖŔŰŊШƣőĲШ
ĲƻĲŰŔŰŊШƓĲƖŔŸĬШыΝΦаΜΜШрШΞΟаΜΜьЮ 
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[ŔŊƨƖĲШΞΝаШ[ƖĲƕЮΣΜЯĲƻĲŰŔŰŊШĦŸŰƣŸƨƖƚШыΝΜǂШċŰĬШΝΡǂШċĤŸƻĲШΣΜШĬ7ы ььШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШ
ΞΜΞΠШыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲь 

ÑőĲШƣŸƣċũШƚƨƖŉċĦĲШċƖĲċШƽŔƣőŔŰШƣőĲШѣΝΜǂШċĤŸƻĲШΣΜШĬ7ы ьѣШ[ƖĲƕЮΣΜЮĲƻĲŰŔŰŊШĦŸŰƣŸƨƖШŔŰШΞΜΞΡШ
ŔŰĦƖĲċƚĲĬШĤǃШΝΠЮΠӖШĦŸůƓċƖĲĬШƣŸШΞΜΞΠШыŉƖŸůШΝΤЯΤΦΦШőċШƣŸШΞΜЯΟΡΠШőċьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШ
ƽŔƣőŔŰШƣőŔƚШĦŸŰƣŸƨƖШőċƚШƖŔƚĲŰШĤǃШΝΞЮΜӖШыŉƖŸůШΟΜΦЯΜΦΦШƣŸШΟΠΡЯΠΥΟьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШ
ƽŔƣőŔŰШƣőĲШĦŸŰƣŸƨƖШőċƚШŔŰĦƖĲċƚĲĬШĤǃШΟЯΟΣΞШыҼΝЮΜӖьШĬƨĲШƣŸШĦőċŰŊĲƚШŔŰШƓŸƓƨũċƣŔŸŰШŰƨůĤĲƖƚЮ 

ǑŸǐŸǎǍ [ƖĲƕЮΣΜЯŰŔŊőƣШĦŸŰƣŸƨƖƚШыŰŔŊőƣаШΞΟаΜΜрΜΤаΜΜь 

ÑőĲШ[ƖĲƕЮΣΜЯŰŔŊőƣШĦŸŰƣŸƨƖƚШċƖĲШĦċũĦƨũċƣĲĬШŉŸƖШċŰШĲƻċũƨċƣŔŸŰШƓĲƖŔŸĬШƣőċƣШŔƚШƣőĲШƚċůĲШċƚШŉŸƖШxŰŔŊőƣЮШ
ÑőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШ[ƖĲƕЮΣΜЯŰŔŊőƣШĦŸŰƣŸƨƖƚШƖĲǰĲĦƣƚШƣőĲШŊĲŰĲƖċũШĦőċŰŊĲƚШŔŰШƣƖċǭŔĦШƻŸũƨůĲЯШƣőĲШ
ĦőċŰŊĲƚШŔŰШƖƨŰƽċǃШƨƚċŊĲШċŰĬШƣőĲШĦőċŰŊĲƚШŔŰШƣőĲШǰĲĲƣШƣőċƣШƽĲƖĲШĬŔƚĦƨƚƚĲĬШŉŸƖШxŰŔŊőƣЮШÑőĲШǯŊƨƖĲШ
ƚőŸƽƚШƣőĲШĦŸŰƣŸƨƖƚШŸŉШΞΜΞΠШċŰĬШΞΜΞΡШƽőĲƖĲШċШŰŸŔƚĲШũĲƻĲũШŸŉШΣΜШĬ7ы ьШŸĦĦƨƖƖĲĬШΝΜǂШċŰĬШΝΡǂШƓĲƖШ
ĬċǃШŸŰШċƻĲƖċŊĲШĬƨƖŔŰŊШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШыΞΟаΜΜШƣŸШΜΤаΜΜьЮШ 
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[ŔŊƨƖĲШΞΞаШ[ƖĲƕЮΣΜЯŰŔŊőƣШĦŸŰƣŸƨƖƚШыΝΜǂШċŰĬШΝΡǂШċĤŸƻĲШΣΜШĬ7ы ььШċƖŸƨŰĬШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШŔŰШΞΜΞΠШ
ыƖĲĬьШċŰĬШΞΜΞΡШыĤũƨĲьЮ 

ÑőĲШƣŸƣċũШƚƨƖŉċĦĲШċƖĲċШƽŔƣőŔŰШƣőĲШѣΝΜǂШċĤŸƻĲШΣΜШĬ7ы ьѣШ[ƖĲƕЮΣΜЮŰŔŊőƣШĦŸŰƣŸƨƖШŔŰШΞΜΞΡШŔŰĦƖĲċƚĲĬШ
ĤǃШΝΜЮΝӖШĦŸůƓċƖĲĬШƣŸШΞΜΞΠШыŉƖŸůШΝΟЯΥΟΥШőċШƣŸШΝΡЯΞΠΝШőċьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőŔƚШ
ĦŸŰƣŸƨƖШőċƚШƖŔƚĲŰШĤǃШΝΞЮΜӖШыŉƖŸůШΝΣΝЯΡΦΝШƣŸШΝΥΝЯΣΜΟьЮШÑőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƽŔƣőŔŰШƣőĲШ
ĦŸŰƣŸƨƖШőċƚШŔŰĦƖĲċƚĲĬШĤǃШΣΦΥШыҼΜЮΠӖьШĬƨĲШƣŸШĦőċŰŊĲƚШŔŰШƓŸƓƨũċƣŔŸŰШŰƨůĤĲƖƚЮШ9ŸůƓċƖĲĬШƣŸШ
ΞΜΝΦЯШƣőĲШƣŸƣċũШċƖĲċШŔƚШΤЮΟӖШƚůċũũĲƖШыΝΠЯΞΜΠШőċШŔŰШΞΜΝΦьШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШΝΣЮΜӖШ
ũŸƽĲƖШыΝΡΣЯΡΣΦШŔŰШΞΜΝΦШĤċƚĲĬШŸŰШƣőĲШƓŸƓƨũċƣŔŸŰШƖĲŊŔƚƣĲƖШŸŉШΝШsċŰƨċƖǃШΞΜΞΞьЮ 

 

ΠЮΠ cĲċũƣőШĲǭĲĦƣƚ 

ǑŸǑŸǎ  ƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬ 

ÑőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬШƽŔƣőŔŰШƣőĲШxĬĲŰШΡΡШĬ7ы ьШĦŸŰƣŸƨƖШ
ƽċƚШĬĲƣĲƖůŔŰĲĬШŸŰШƣőĲШĤċƚŔƚШŸŉШƣőĲШxĬĲŰШĦċũĦƨũċƣĲĬШċŰĬШƣőĲШĲǂƓŸƚƨƖĲрĲǭĲĦƣШƖĲũċƣŔŸŰƚőŔƓШ
ŔŰĦũƨĬĲĬШŔŰШéx ÅE~ШffШыƚĲĲШƓċƖċŊƖċƓőШΞЮΞьЮШÑőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШ
ċŰŰŸǃĲĬШŔƚШċũƚŸШƖĲƓŸƖƣĲĬШƓĲƖШůƨŰŔĦŔƓċũŔƣǃЮШÑőŔƚШƖĲƓŸƖƣШƨƚĲƚШƣőĲШůŸƚƣШƖĲĦĲŰƣШƓŸƓƨũċƣŔŸŰШǯŊƨƖĲƚШ
ыΝШsċŰƨċƖǃШΞΜΞΣьЮ 

ÑċĤũĲШΣШƚőŸƽƚШƣőĲШƖĲƚƨũƣƚШŉŸƖШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬЮШÑőĲШ
ƖĲƚƨũƣƚШċƖĲШċũƚŸШƚőŸƽŰШŊƖċƓőŔĦċũũǃШŔŰШ[ŔŊƨƖĲШΞΟЮШÑċĤũĲШΣШƚőŸƽƚШƣőċƣШƣőĲШǃĲċƖШΞΜΝΦШőċƚШĤĲĲŰШ
ůŸĬĲũũĲĬШĤŸƣőШƽŔƣőШf ~ΤЮΜĤШыŸǭŔĦŔċũШŰŸŔƚĲШĦŸŰƣŸƨƖƚШƖĲƓŸƖƣŔŰŊШΞΜΝΦьШċŰĬШũċƣĲƖШƖĲƚƨůĲĬШƽŔƣőШ
EĦőŸШыĦŸůƓċƖċĤŔũŔƣǃШƽŔƣőШĦŸŰƣŸƨƖƚШŉƖŸůШΞΜΞΝьЮ 
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ÑőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬШŔŰШΞΜΞΡШƽŔƣőŔŰШƣőĲШĦŸŰƣŸƨƖШŸŉШ
ΡΡ Ĭ7ы ьШƚƣċŰĬƚШċƣШΝΠЯΟΜΡЯШċŰШŔŰĦƖĲċƚĲШŸŉШΤЮΠӖШĦŸůƓċƖĲĬШƣŸШΞΜΞΠЮШÑőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШ
ċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬШƽŔƣőŔŰШƣőĲШĦŸŰƣŸƨƖШŸŉШΡΡШĬ7ы ьШŔŰĦƖĲċƚĲĬШĤǃШΝΟΞШыҼΜЮΦӖьШĬƨĲШ
ƣŸШĦőċŰŊĲƚШŔŰШƓŸƓƨũċƣŔŸŰШŰƨůĤĲƖƚШŔŰШΞΜΞΡЮ 

fŰШŰŔŰĲШůƨŰŔĦŔƓċũŔƣŔĲƚЯШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬШƽĲŰƣШƨƓШ
ĦŸůƓċƖĲĬШƣŸШΞΜΞΠЮШÑőĲШĤŔŊŊĲƚƣШƖŔƚĲƚШŸĦĦƨƖƖĲĬШŔŰШƣőĲШůƨŰŔĦŔƓċũŔƣŔĲƚШŸŉШüċƻĲŰƣĲůШыҼΟΦΡьЯШÉŔŰƣр
ÂŔĲƣĲƖƚрìŸũƨƽĲШыҼΝΤΡьЯШÉƣĲĲŰŸťťĲƖǍĲĲũШыҼΝΤΞьЯШuċůƓĲŰőŸƨƣШыҼΝΣΟьШċŰĬШEƻĲƖĲШыҼΝΠΟьЮШÑőĲШƖŔƚĲШ
ŔŰШüċƻĲŰƣĲůШċŰĬШÉŔŰƣрÂŔĲƣĲƖƚрìŸũƨƽĲШŔƚШƓċƖƣŔċũũǃШĦċƨƚĲĬШĤǃШƣőĲШŔŰĦƖĲċƚĲĬШŰƨůĤĲƖШŸŉШ
ĬĲƓċƖƣƨƖĲƚШŉƖŸůШƖƨŰƽċǃШΝΦШċŰĬШċƖƖŔƻċũƚШŸŰШƖƨŰƽċǃШΜΝЮШÑőĲШƖŔƚĲШŔŰШÉƣĲĲŰŸťťĲƖǍĲĲũШŔƚШċũƚŸШĬƨĲШƣŸШ
ŔŰĦƖĲċƚĲĬШƣƖċǭŔĦЯШƽŔƣőШĬĲƓċƖƣƨƖĲƚШŉƖŸůШƖƨŰƽċǃШΜΝШċŰĬШċƖƖŔƻċũƚШŸŰШƖƨŰƽċǃШΝΦШĤŸƣőШŊŸŔŰŊШƨƓЮШÑőĲШ
ƖŔƚĲШŔŰШuċůƓĲŰőŸƨƣШĦċŰШƓċƖƣŔċũũǃШĤĲШĲǂƓũċŔŰĲĬШĤǃШƣőĲШŔŰĦƖĲċƚĲĬШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШŉƖŸůШ
ƖƨŰƽċǃШΜΤxЮШÑőĲШƖŔƚĲШŔŰШEƻĲƖĲШĦċŰШĤĲШĲǂƓũċŔŰĲĬШĤǃШƣőĲШŔůƓũĲůĲŰƣċƣŔŸŰШŸŉШƣőĲШŰĲƽШÅ ÂШ
ƓƖŸĦĲĬƨƖĲЯШƽőŔĦőШƖĲƕƨŔƖĲĬШċŔƖĤŸƖŰĲШƣƖċǭŔĦШƣŸШǰǃШĬŔƖĲĦƣũǃШċũŸŰŊШƣőĲШĦĲŰƣƖċũШċǂŔƚШŸŉШƣőĲШƖƨŰƽċǃШŉŸƖШ
ċƖƖŔƻċũƚШŸŰШƖƨŰƽċǃШΜΤxЮШ~ŸƖĲШĬĲƣċŔũШŸŰШƣőĲШũŸĦċƣŔŸŰШŸŉШƣőŔƚШÅ ÂШƓƖŸĦĲĬƨƖĲШŔƚШƓƖŸƻŔĬĲĬШŔŰШÉĲĦƣŔŸŰШ
ΠЮΝЮΞ 

fŰШƣőĲШƖĲůċŔŰŔŰŊШůƨŰŔĦŔƓċũŔƣǃЯШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬШ
ċĦƣƨċũũǃШĬĲĦƖĲċƚĲĬШŸƖШƖĲůċŔŰĲĬШƣőĲШƚċůĲШĦŸůƓċƖĲĬШƣŸШΞΜΞΠЮШÑőĲШũċƖŊĲƚƣШĬƖŸƓƚШŸĦĦƨƖƖĲĬШŔŰШƣőĲШ
ůƨŰŔĦŔƓċũŔƣŔĲƚШŸŉШéŔũƻŸŸƖĬĲШырΝΠΤьШċŰĬШ7ƖƨƚƚĲũƚШырΝΝΜьЮШfŰШŸƣőĲƖШůƨŰŔĦŔƓċũŔƣŔĲƚЯШƣőĲШŰƨůĤĲƖШ
ĬĲĦƖĲċƚĲĬШĤǃШƚĲƻĲƖċũШĬŸǍĲŰЮ 

ÑőĲШůŸƚƣШĲǂƓŸƚĲĬШůƨŰŔĦŔƓċũŔƣŔĲƚШŔŰШċĤƚŸũƨƣĲШŰƨůĤĲƖƚШċƖĲШ~ċĦőĲũĲŰЯШüċƻĲŰƣĲůЯШ
ÉƣĲĲŰŸťťĲƖǍĲĲũЯШ7ƖƨƚƚĲũƚЯШEƻĲƖĲШċŰĬШuċůƓĲŰőŸƨƣЯШƽŔƣőШċШƣŸƣċũШŸŉШΝΝЯΥΝΦШƓĲŸƓũĲШƓŸƣĲŰƣŔċũũǃШ
ƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬЯШŸƖШΥΞЮΣӖШŸŉШƣőĲШƣŸƣċũШŰƨůĤĲƖЮШ 

ÑċĤũĲШΣаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШƽŔƣőŔŰШƣőĲШ
xĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖШŸŉШΡΡШĬ7ы ь 

 

Year 2000 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2019 2020 2021 2022 2023 2024 2025

Noise model INM 7.0b INM 7.0b INM 7.0b INM 7.0b INM 7.0b INM 7.0b INM 7.0b INM 7.0b INM 7.0b INM 7.0b INM 7.0b INM 7.0b INM 7.0b INM 7.0b INM 7.0b Echo INM 7.0b Echo Echo Echo Echo Echo

Method opp opp opp opp opp opp opp opp opp opp opp opp address address address address address address address address address adress

Population data /h_l%../h_l%.1/h_l%.4/h_l%.5/h_l%.5/h_l%.6/h_l%.6/h_l%/./h_l%/./h_l%/./h_l%///h_l%///h_l%/4/h_l%/5/h_l%/7/h_l%00/h_l%0./h_l%00/h_l%01/h_l%02/h_l%03/h_l%04

Brussel 2,441 1,254 1,691 1,447 1,131 1,115 1,061 1,080 928 1,780 1,739 1,789 1,803 1,889 1,898 1,933 959 1,151 1,554 1,830 2,018 1,908

Evere 3,648 2,987 3,566 3,325 2,903 2,738 2,599 2,306 1,142 2,975 1,443 1,850 1,505 1,875 1,754 1,902 0 100 1,237 1,542 1,645 1,788

Grimbergen 3,111 479 1,305 638 202 132 193 120 0 175 428 517 449 440 485 8 0 0 0 0 0 0

Haacht 96 103 119 58 36 31 37 37 24 50 115 70 78 66 51 164 2 74 136 152 157 188

Herent 186 88 140 162 119 115 123 134 107 152 111 161 133 136 136 183 3 88 144 156 160 145

Huldenberg 112 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Kampenhout 529 747 727 582 453 483 461 399 430 469 648 566 457 563 439 632 329 481 635 659 570 733

Kortenberg 664 548 621 604 512 526 497 422 603 443 366 438 431 521 495 654 101 301 571 618 573 581

Kraainem 1,453 934 1,373 1,277 673 669 667 500 589 111 368 379 388 524 393 400 22 256 487 524 395 488

Leuven 70 9 22 2 1 3 5 0 11 0 0 13 18 22 114 0 0 35 47 49 36

Machelen 3,433 2,411 2,724 2,635 2,439 2,392 2,470 2,573 2,278 2,505 2,598 2,649 3,015 2,995 3,032 2,872 2,194 2,242 2,557 2,825 2,895 2,874

Meise 506 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Overijse 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Rotselaar 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 78 0 0 0 2 3 0

Schaarbeek 2,026 995 1,937 1,440 603 1,153 1,652 1,703 76 1,647 354 956 6 165 0 0 0 0 0 0 0 2

Sint-L.-Woluwe 1,515 382 1,218 994 489 290 196 150 0 0 0 1 142 44 241 16 0 0 0 0 0 0

Sint-P.-Woluwe 642 411 798 607 396 477 270 82 390 0 79 102 90 338 85 78 0 7 284 356 71 246

Steenokkerzeel 1,769 1,530 1,584 1,471 1,327 1,351 1,360 1,409 1,455 1,439 1,675 1,525 1,506 1,595 1,545 1,583 1,388 1,298 1,587 1,725 1,667 1,839

Tervuren 1,550 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Vilvoorde 2,622 1,158 1,483 1,177 894 812 868 851 302 1,012 1,120 1,136 1,146 1,103 1,129 879 139 7 76 352 527 380

Wemmel 142 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Wezembeek-O. 1,818 739 878 670 359 425 408 399 457 172 282 252 268 360 250 302 35 226 401 419 311 420

Zaventem 5,478 3,490 3,558 3,628 2,411 2,152 2,544 2,716 2,618 1,884 2,638 1,835 2,144 2,315 2,464 2,670 1,582 1,485 2,039 2,225 2,282 2,677

Zemst 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0

Total 33,889 18,257 23,732 20,737 14,950 14,861 15,409 14,886 11,399 14,825 13,965 14,226 13,575 14,948 14,420 14,469 6,756 7,716 11,744 13,432 13,323 14,305
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[ŔŊƨƖĲШΞΟаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШƽŔƣőŔŰШƣőĲШ
xĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖШŸŉШΡΡШĬ7ы ь 

ǑŸǑŸǏ  ƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬ 

ÑőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШƽŔƣőŔŰШƣőĲШxĬĲŰШĦŸŰƣŸƨƖШŸŉШΠΡШĬ7ы ьШƽċƚШ
ĬĲƣĲƖůŔŰĲĬШĤċƚĲĬШŸŰШƣőĲШxĬĲŰШĦċũĦƨũċƣĲĬШċŰĬШƣőĲШĲǂƓŸƚƨƖĲрĲǭĲĦƣШƖĲũċƣŔŸŰƚőŔƓШŉŸƖШƚĲƻĲƖĲШ
ŔŰĦŸŰƻĲŰŔĲŰĦĲШƚƓĲĦŔǯĲĬШĤǃШƣőĲШìc§ШыƚĲĲШƓċƖċŊƖċƓőШΞЮΞьЮШÑőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШ
ƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШŔƚШċũƚŸШƖĲƓŸƖƣĲĬШĤǃШůƨŰŔĦŔƓċũŔƣǃЮШÑőŔƚШƓċƖċŊƖċƓőШƨƚĲƚШƓŸƓƨũċƣŔŸŰШĬċƣċШċƚШŸŉШΝШ
sċŰƨċƖǃШΞΜΞΞШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШƖĲƕƨŔƖĲůĲŰƣƚШŔŰĦũƨĬĲĬШŔŰШƣőĲШƚƓĲĦŔċũШĦŸŰĬŔƣŔŸŰƚШŸŉШƣőĲШ
ĲŰƻŔƖŸŰůĲŰƣċũШƓĲƖůŔƣЮШÑőĲШĦŸƨŰƣƚШĤċƚĲĬШŸŰШƣőĲШůŸƚƣШƖĲĦĲŰƣШƓŸƓƨũċƣŔŸŰШĬċƣċШċƖĲШċƻċŔũċĤũĲШŔŰШ
ƓƓĲŰĬŔǂШ9ЮΟЮШ 



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǑӅ­ZǎǏǎ 

ÑċĤũĲШΤаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШƽŔƣőŔŰШƣőĲШxĬĲŰШŰŸŔƚĲШ
ĦŸŰƣŸƨƖШŸŉШΠΡШĬ7ы ь 

 

Year 2019 2024 2025

Noise model Echo Echo Echo

Method address address adress

Population data /h_l%00/h_l%00/h_l%00

Aarschot 832 538 499

Anderlecht 9,420 10,263 8,761

Asse 1,925 1,844 1,814

Begijnendijk 653 667 685

Bertem 33 10 27

Bonheiden 413 301 385

Boortmeerbeek 593 520 602

Brussel 29,164 29,500 27,682

Dilbeek 4,056 3,819 4,432

Etterbeek 757 570 446

Evere 11,296 11,037 10,902

Ganshoren 3,471 3,338 3,254

Graven 1 0 0

Grimbergen 7,262 6,704 6,524

Haacht 1,746 1,703 1,813

Herent 1,330 1,106 1,129

Hoeilaart 29 32 75

Holsbeek 369 259 239

Huldenberg 1,011 822 921

Jette 8,173 7,901 7,798

Kampenhout 2,739 2,665 2,951

Kapelle-op-den-Bos 19 0 0

Koekelberg 3,049 3,122 3,481

Kortenberg 3,286 2,981 3,178

Kraainem 3,468 3,400 3,446

Leuven 1,376 1,159 1,128

Machelen 5,877 5,787 5,734

Mechelen 89 78 87

Meise 1,396 890 802

Merchtem 293 222 149

Oudergem 152 83 151

Overijse 758 544 456

Rotselaar 3,705 3,536 3,484

Schaarbeek 24,094 24,040 24,501

Sint-Agatha-Berchem 2,855 2,892 3,018

Sint-Gill is 937 1,427 208

Sint-Jans-Molenbeek 14,260 14,352 15,807

Sint-Joost-ten-Node 3,210 3,304 3,014

Sint-Kateli jne-Waver 3 0 4

Sint-Lambrechts-Woluwe 11,679 11,028 10,612

Sint-Pieters-Woluwe 6,732 6,291 6,220

Steenokkerzeel 3,843 3,865 4,059

Ternat 1 0 0

Tervuren 4,136 3,843 3,949

Tielt-Winge 4 0 0

Tremelo 956 964 1,106

Vilvoorde 8,806 8,483 8,383

Vorst 779 1,278 0

Waver 1 0 0

Wemmel 3,156 3,115 3,090

Wezembeek-Oppem 3,371 3,306 3,419

Zaventem 10,070 9,653 9,906

Zemst 109 80 192

Total 207,741 203,322 200,543



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǑǔ­ZǎǏǎ 

ǑŸǑŸǐ  ƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШĲǂƓĲƖŔĲŰĦĲШƚĲƻĲƖĲШƚũĲĲƓШĬŔƚƣƨƖĤċŰĦĲ 

ÑőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШĲǂƓĲƖŔĲŰĦĲШƚĲƻĲƖĲШƚũĲĲƓШĬŔƚƣƨƖĤċŰĦĲШƽŔƣőŔŰШƣőĲШxŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖШ
ŸŉШΠΜШĬ7ы ьШƽċƚШĬĲƣĲƖůŔŰĲĬШĤċƚĲĬШŸŰШƣőĲШxŰŔŊőƣШĦċũĦƨũċƣĲĬШċŰĬШƣőĲШĲǂƓŸƚƨƖĲрĲǭĲĦƣШƖĲũċƣŔŸŰƚőŔƓШ
ŉŸƖШƓĲŸƓũĲШƽőŸШĲǂƓĲƖŔĲŰĦĲШƚĲƻĲƖĲШƚũĲĲƓШĬŔƚƣƨƖĤċŰĦĲШƚƓĲĦŔǯĲĬШĤǃШƣőĲШìc§ШыƚĲĲШƓċƖċŊƖċƓőШΞЮΞьЮШ
ÑőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШĲǂƓĲƖŔĲŰĦĲШƚĲƻĲƖĲШƚũĲĲƓШĬŔƚƣƨƖĤċŰĦĲШŔƚШċũƚŸШƖĲƓŸƖƣĲĬШĤǃШ
ůƨŰŔĦŔƓċũŔƣǃЮШÑőŔƚШƨƚĲƚШƓŸƓƨũċƣŔŸŰШĬċƣċШċƚШŸŉШΝШsċŰƨċƖǃШΞΜΞΞШÑőĲШĦŸƨŰƣƚШĤċƚĲĬШŸŰШƣőĲШůŸƚƣШ
ƖĲĦĲŰƣШƓŸƓƨũċƣŔŸŰШĬċƣċШċƖĲШċƻċŔũċĤũĲШŔŰШ ƓƓĲŰĬŔǂШ9ЮΟЮ 
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 ǏǒŸǎǒǍŸǍǒ ;JzXǒǍ­ZǎǏǎ 

ÑċĤũĲШΥаШEƻŸũƨƣŔŸŰШŸŉШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШĲǂƓĲƖŔĲŰĦĲШƚĲƻĲƖĲШƚũĲĲƓШĬŔƚƣƨƖĤċŰĦĲШƽŔƣőŔŰШƣőĲШ
xŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖШŸŉШΠΜШĬ7ы ь 

 

Year 2019 2024 2025

Noise model Echo Echo Echo

Method address address adress

Population data /h_l%00/h_l%00/h_l%00

Aarschot 240 192 184

Anderlecht 78 351 575

Asse 1,203 1,252 1,141

Begijnendijk 296 365 343

Bertem 5 0 0

Bonheiden 152 1 11

Boortmeerbeek 399 384 390

Brussel 16,309 17,041 15,628

Dilbeek 1 193 0

Evere 6,676 6,678 6,607

Ganshoren 0 0 25

Grimbergen 3,958 3,791 3,790

Haacht 1,042 1,048 1,111

Herent 628 531 506

Hoeilaart 2 7 19

Holsbeek 39 2 1

Huldenberg 373 277 355

Jette 2,971 3,782 2,404

Kampenhout 1,659 1,675 1,864

Koekelberg 1,236 1,308 1,856

Kortenberg 1,664 1,473 2,154

Kraainem 2,119 2,120 2,154

Leuven 672 505 452

Machelen 3,508 3,513 3,500

Mechelen 58 48 52

Meise 150 148 150

Overijse 141 118 118

Rotselaar 2,462 2,388 2,350

Schaarbeek 12,714 13,047 13,058

Sint-Jans-Molenbeek 6,905 7,039 10,538

Sint-Joost-ten-Node 478 593 547

Sint-Lambrechts-Woluwe 5,615 5,127 4,579

Sint-Pieters-Woluwe 2,904 2,660 2,652

Steenokkerzeel 2,377 2,482 2,568

Tervuren 2,936 2,492 2,707

Tremelo 448 459 543

Vilvoorde 5,403 5,118 5,226

Wemmel 2,169 2,189 2,205

Wezembeek-Oppem 2,169 2,163 2,239

Zaventem 6,526 6,289 6,424

Zemst 35 32 39

Eindtotaal 98,723 98,882 100,598
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 ǏǒŸǎǒǍŸǍǒ ;JzXǒǎ­ZǎǏǎ 

Appendix A.  Runway usage 
 

ÑőŔƚШ ŰŰĲǂШƓƖŸƻŔĬĲƚШċШŉƨũũШŸƻĲƖƻŔĲƽШŸŉШƖƨŰƽċǃШƨƚċŊĲЮШÑőĲШŰƨůĤĲƖШŸŉШĬĲƓċƖƣƨƖĲƚШċŰĬШċƖƖŔƻċũƚШŔŰШ
ΞΜΞΡШċƖĲШƓƖŸƻŔĬĲĬШŉŸƖШĲċĦőШƖƨŰƽċǃЯШĤŸƣőШċƚШċŰШċĤƚŸũƨƣĲШǯŊƨƖĲШċŰĬШċƚШċШƓĲƖĦĲŰƣċŊĲЯШċŰĬШ
ĦŸůƓċƖĲĬШċŊċŔŰƚƣШƣőŸƚĲШŉŸƖШΞΜΞΠШŔŰШƣĲƖůƚШŸŉа 

¶ ÑőĲШƣŸƣċũ 
¶ ÑőĲШĬċǃШƓĲƖŔŸĬЯШŉƖŸůШΜΤаΜΜШƣŸШΝΦаΜΜ 
¶ ÑőĲШĲƻĲŰŔŰŊШƓĲƖŔŸĬЯШŉƖŸůШΝΦаΜΜШƣŸШΞΟаΜΜ 
¶ ÑőĲШŰŔŊőƣШƓĲƖŔŸĬЯШŉƖŸůШΞΟаΜΜШƣŸШΜΤаΜΜ 
 

ÑőĲШǯŊƨƖĲƚШƚőŸƽШƣőĲШƚőċƖĲШŸŉШĬĲƓċƖƣƨƖĲƚШċŰĬШċƖƖŔƻċũƚШŉŸƖШĲċĦőШƖƨŰƽċǃЯШƽŔƣőШƖƨŰƽċǃШƨƚċŊĲШŔŰШ
ΞΜΞΠШĤĲƣƽĲĲŰШĤƖċĦťĲƣƚЮШÑőĲШƣċĤũĲƚШċũƚŸШƚőŸƽШƣőĲШċĤƚŸũƨƣĲШŰƨůĤĲƖШŸŉШůŸƻĲůĲŰƣƚЮШ 

ÑŸƣċũШƖƨŰƽċǃШƨƚċŊĲаШċũũШǰŔŊőƣƚШыĬċǃЯШĲƻĲŰŔŰŊШċŰĬШŰŔŊőƣь 

?ĲƓċƖƣƨƖĲƚ      ƖƖŔƻċũƚ 

 

 

 

 

 

 

25R

25L

19

07R

07L

01

07L

07R

01

25L

25R

19

32% (37%)

2% (0%)

7% (5%)

4% (2%)

14% (11%)

0% (0%)

33% (37%)

32% (37%)

7% (8%)

4% (3%)

13% (9%)

36% (32%)

40% (52%)

1% (1%)

6% (3%)

2024 2025 2024 2025 2024 2025 2024 2025

01 199 2,320 0.2% 2.3% 01 9,054 13,364 9.1% 13.1%

07L 2,132 4,424 2.1% 4.3% 07L 3,257 6,079 3.3% 6.0%

07R 10,702 14,349 10.8% 14.1% 07R 594 1,382 0.6% 1.4%

19 5,052 7,275 5.1% 7.1% 19 2,843 3,842 2.9% 3.8%

25L 69 39 0.1% 0.0% 25L 51,679 40,720 52.0% 39.9%

25R 81,152 73,670 81.7% 72.2% 25R 31,884 36,682 32.1% 35.9%

Quantity Proportion

Departures

All flights (day, evening, and night)

Runway

All flights (day, evening, and night)

Arrivals

Runway

Quantity Proportion
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 ǏǒŸǎǒǍŸǍǒ ;JzXǒǏ­ZǎǏǎ 

ÅƨŰƽċǃШƨƚċŊĲШŸƻĲƖШƣőĲШĬċǃШƓĲƖŔŸĬЯШŉƖŸůШΜΤаΜΜШƣŸШΝΦаΜΜ 

?ĲƓċƖƣƨƖĲƚ      ƖƖŔƻċũƚ 

 

 

ÅƨŰƽċǃШƨƚċŊĲШŸƻĲƖШƣőĲШĲƻĲŰŔŰŊШƓĲƖŔŸĬЯШŉƖŸůШΝΦаΜΜШƣŸШΞΟаΜΜ 

?ĲƓċƖƣƨƖĲƚ      ƖƖŔƻċũƚ 

 

25R

25L

19

07R

07L

01

Vertrekken

07L

07R

01

25L

25R

19

2% (0%)

6% (4%)

4% (1%)

16% (12%)

0% (0%)

32% (37%)

33% (38%)

7% (8%)

4% (3%)

13% (9%)

33% (29%)

42% (56%)

1% (0%)

7% (4%)

2024 2025 2024 2025 2024 2025 2024 2025

01 119 1,693 0.2% 2.5% 01 5,797 8,615 8.9% 13.0%

07L 889 2,397 1.4% 3.5% 07L 2,731 4,842 4.2% 7.3%

07R 7,925 10,749 12.1% 15.7% 07R 46 531 0.1% 0.8%

19 2,782 4,168 4.2% 6.1% 19 1,654 2,361 2.5% 3.6%

25L 8 7 0.0% 0.0% 25L 36,013 27,962 55.5% 42.2%

25R 53,979 49,501 82.2% 72.2% 25R 18,632 21,958 28.7% 33.1%

Departures

Runway

Quantity Proportion

Day flights

Arrivals

Runway

Quantity Proportion

Day flights

25R

25L

19

07R

07L

01

07L

07R

01

25L

25R

19

36% (37%)

2% (0%)

4% (2%)

5% (3%)

13% (10%)

0% (0%)

32% (36%)

38% (42%)

5% (6%)

3% (1%)

15% (11%)

36% (33%)

40% (52%)

2% (1%)

4% (2%)
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 ǏǒŸǎǒǍŸǍǒ ;JzXǒǐ­ZǎǏǎ 

 

ÅƨŰƽċǃШƨƚċŊĲШŸƻĲƖШƣőĲШŰŔŊőƣШƓĲƖŔŸĬШŉƖŸůШΞΟаΜΜШƣŸШΜΤаΜΜ 

?ĲƓċƖƣƨƖĲƚ      ƖƖŔƻċũƚ 

 

 

 

 

 

 

 
 
 

2024 2025 2024 2025 2024 2025 2024 2025

01 79 399 0.4% 1.9% 01 2,214 3,184 10.6% 14.6%

07L 631 1,089 2.9% 5.1% 07L 418 885 2.0% 4.1%

07R 2,193 2,870 10.2% 13.4% 07R 309 490 1.5% 2.3%

19 528 952 2.5% 4.5% 19 308 599 1.5% 2.8%

25L 1 1 0.0% 0.0% 25L 10,759 8,728 51.6% 40.2%

25R 18,064 16,061 84.0% 75.1% 25R 6,837 7,852 32.8% 36.1%

Evening flights Evening flights

Departures Arrivals

Runway

Quantity Proportion

Runway

Quantity Proportion

25R

25L

19

07R

07L

01

Vertrekken

07L

07R

01

25L

25R

19

2% (0%)

18% (14%)

8% (5%)

6% (5%)

0% (0%)

36% (37%)

19% (23%)

11% (15%)

6% (6%)

11% (8%)

49% (47%)

29% (36%)

3% (2%)

3% (1%)

2024 2025 2024 2025 2024 2025 2024 2025

01 1 228 0.0% 1.9% 01 1,043 1,565 7.7% 11.1%

07L 612 938 5.1% 7.7% 07L 108 352 0.8% 2.5%

07R 584 730 4.8% 6.0% 07R 239 361 1.8% 2.6%

19 1,742 2,155 14.4% 17.7% 19 881 882 6.5% 6.3%

25L 60 31 0.5% 0.3% 25L 4,907 4,030 36.1% 28.7%

25R 9,109 8,108 75.2% 66.5% 25R 6,415 6,872 47.2% 48.9%

Night flights Night flights

Departures Arrivals

Runway

Quantity Proportion

Runway

Quantity Proportion
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Appendix B. Location of the measuring stations  
 

ÑőŔƚШ ŰŰĲǂШƚőŸƽƚШƣőĲШũŸĦċƣŔŸŰƚШŸŉШƣőĲШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰЮ 

 

[ŔŊƨƖĲШΞΠаШxŸĦċƣŔŸŰШŸŉШƣőĲШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚ 

ÑċĤĲũШΦаШ§ƻĲƖƻŔĲƽШŸŉШƣőĲШůĲċƚƨƖŔŰŊШƚƣċƣŔŸŰƚ 

 

Location code Location name Location code Location name

01-02 Steenokkerzeel 40-02* Koningslo

02-02 Kortenberg 41-01* Grimbergen

03-03 Hummelgem 42-02* Diegem

04-01 Nossegem 43-02* Erps-Kwerps

06-01 Evere 44-02* Tervuren

07-02 Sterrebeek 45-01* Meise

08-01 Kampenhout 46-02* Wezembeek-Oppem

09-02 Perk 47-03* Sterrebeek

10-03 Neder-Over-Heembeek 48-03* Bertem

11-02 Sint-Pieters-Woluwe 70-01* Rotselaar

12-01 Duisburg

13-02 Grimbergen

14-01 Wemmel

15-03 Zaventem

16-02 Veltem

19-04 Vilvoorde

20-03 Machelen

21-01 Stroombeek-Bever

23-01 Steenokkerzeel

24-01 Kraainem

26-03 Schaarbeek

*noise data Department Environment off-line correlated by NMS
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 ǏǒŸǎǒǍŸǍǒ ;JzXǒǒ­ZǎǏǎ 

Appendix C. Results of the 2025 contour calculations  
 

ÑőŔƚШ ŰŰĲǂШƚőŸƽƚШƣőĲШŰƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƓĲƖШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШƓĲƖШůƨŰŔĦŔƓċũŔƣǃЮ 

9ЮΝ ÉƨƖŉċĦĲШċƖĲċШƓĲƖШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШƓĲƖШůƨŰŔĦŔƓċũŔƣǃ 

ÑċĤĲũШΝΜаШÉƨƖŉċĦĲШċƖĲċШƓĲƖШxĬċǃШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡь 

 
 

Area (ha)

Municipality 55-60 60-65 65-70 70-75 >75 Totaal

Brussel 542 29 0 0 0 571

Evere 20 0 0 0 0 20

Haacht 1 0 0 0 0 1

Herent 201 0 0 0 0 201

Kampenhout 430 60 0 0 0 490

Kortenberg 450 153 25 0 0 628

Kraainem 37 0 0 0 0 37

Machelen 407 277 104 35 2 825

Steenokkerzeel 494 314 204 99 75 1,186

Vilvoorde 9 0 0 0 0 9

Wezembeek-Oppem 41 0 0 0 0 41

Zaventem 411 138 38 36 16 639

Total 3,043 971 371 170 93 4,648

Lday - contour zones in dB(A) (d. 07h-19h)
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 ǏǒŸǎǒǍŸǍǒ ;JzXǒӄ­ZǎǏǎ 

ÑċĤĲũШΝΝаШÉƨƖŉċĦĲШċƖĲċШƓĲƖШxĲƻĲŰŔŰŊШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡь 

 

Area (ha)

Municipality 50-55 55-60 60-65 65-70 70-75 >75 Totaal

Brussel 637 403 2 0 0 0 1,042

Evere 456 0 0 0 0 0 456

Haacht 731 0 0 0 0 0 731

Herent 706 112 0 0 0 0 818

Kampenhout 1,020 416 65 0 0 0 1,501

Kortenberg 527 382 111 16 0 0 1,036

Kraainem 292 38 0 0 0 0 330

Leuven 220 0 0 0 0 0 220

Machelen 264 461 250 80 31 3 1,089

Rotselaar 182 0 0 0 0 0 182

Schaarbeek 79 0 0 0 0 0 79

Sint-Lambrechts-Woluwe 173 0 0 0 0 0 173

Sint-Pieters-Woluwe 209 0 0 0 0 0 209

Steenokkerzeel 477 491 285 197 86 66 1,602

Tervuren 84 0 0 0 0 0 84

Vilvoorde 454 0 0 0 0 0 454

Wezembeek-Oppem 140 42 0 0 0 0 182

Zaventem 891 414 115 37 29 8 1,494

Total 7,542 2,759 828 330 146 77 11,682

Levening - contour zones in dB(A) (ev. 19h-23h)
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 ǏǒŸǎǒǍŸǍǒ ;JzXǒǓ­ZǎǏǎ 

ÑċĤĲũШΝΞаШÉƨƖŉċĦĲШċƖĲċШƓĲƖШxŰŔŊőƣШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡь 

 

Area (ha)

Municipality 40-45 45-50 50-55 55-60 60-65 65-70 >70 Totaal

Aarschot 451 0 0 0 0 0 0 451

Anderlecht 35 0 0 0 0 0 0 35

Asse 495 0 0 0 0 0 0 495

Begijnendijk 509 0 0 0 0 0 0 509

Bertem 1 0 0 0 0 0 0 1

Bonheiden 53 0 0 0 0 0 0 53

Boortmeerbeek 339 0 0 0 0 0 0 339

Brussel 1,276 762 370 0 0 0 0 2,408

Dilbeek 58 0 0 0 0 0 0 58

Evere 183 329 0 0 0 0 0 512

Ganshoren 4 0 0 0 0 0 0 4

Grimbergen 1,104 339 0 0 0 0 0 1,443

Haacht 629 983 127 0 0 0 0 1,739

Herent 381 747 213 0 0 0 0 1,341

Hoeilaart 399 0 0 0 0 0 0 399

Holsbeek 21 0 0 0 0 0 0 21

Huldenberg 912 0 0 0 0 0 0 912

Jette 241 0 0 0 0 0 0 241

Kampenhout 812 1,039 607 195 14 0 0 2,667

Koekelberg 83 0 0 0 0 0 0 83

Kortenberg 625 506 348 118 18 0 0 1,615

Kraainem 318 222 44 0 0 0 0 584

Leuven 194 260 0 0 0 0 0 454

Machelen 17 255 538 243 63 27 7 1,150

Mechelen 124 0 0 0 0 0 0 124

Meise 155 0 0 0 0 0 0 155

Oudergem 217 1 0 0 0 0 0 218

Overijse 297 0 0 0 0 0 0 297

Rotselaar 2,437 949 0 0 0 0 0 3,386

Schaarbeek 515 74 0 0 0 0 0 589

Sint-Jans-Molenbeek 449 0 0 0 0 0 0 449

Sint-Joost-ten-Node 35 0 0 0 0 0 0 35

Sint-Lambrechts-Woluwe 555 0 0 0 0 0 0 555

Sint-Pieters-Woluwe 281 160 0 0 0 0 0 441

Steenokkerzeel 353 482 552 297 247 115 76 2,122

Tervuren 2,396 128 0 0 0 0 0 2,524

Tremelo 708 1 0 0 0 0 0 709

Vilvoorde 582 623 17 0 0 0 0 1,222

Watermaal-Bosvoorde 206 0 0 0 0 0 0 206

Wemmel 831 0 0 0 0 0 0 831

Wezembeek-Oppem 343 289 55 0 0 0 0 687

Zaventem 544 1,325 553 257 52 38 4 2,773

Zemst 111 31 0 0 0 0 0 142

Total 20,279 9,505 3,424 1,110 394 180 87 34,979

Lnight - contour zones in dB(A) (n. 23h-07h)
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 ǏǒŸǎǒǍŸǍǒ ;JzXǒӅ­ZǎǏǎ 

ÑċĤĲũШΝΟаШÉƨƖŉċĦĲШċƖĲċШƓĲƖШxĬĲŰШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡь 

 

Area (ha)

Municipality 45-50 50-55 55-60 60-65 65-70 70-75 >75 Totaal

Aarschot 1,273 10 0 0 0 0 0 1,283

Anderlecht 665 0 0 0 0 0 0 665

Asse 991 0 0 0 0 0 0 991

Begijnendijk 926 76 0 0 0 0 0 1,002

Bertem 229 0 0 0 0 0 0 229

Bonheiden 407 0 0 0 0 0 0 407

Boortmeerbeek 395 78 0 0 0 0 0 473

Brussel 734 1,030 777 167 0 0 0 2,708

Dilbeek 2,794 0 0 0 0 0 0 2,794

Etterbeek 35 0 0 0 0 0 0 35

Evere 0 280 233 0 0 0 0 513

Ganshoren 244 0 0 0 0 0 0 244

Graven 25 0 0 0 0 0 0 25

Grimbergen 1,415 1,103 0 0 0 0 0 2,518

Haacht 445 889 618 0 0 0 0 1,952

Herent 605 604 548 26 0 0 0 1,783

Hoeilaart 856 61 0 0 0 0 0 917

Holsbeek 783 0 0 0 0 0 0 783

Huldenberg 2,589 0 0 0 0 0 0 2,589

Jette 519 0 0 0 0 0 0 519

Kampenhout 851 864 990 371 57 0 0 3,133

Koekelberg 100 18 0 0 0 0 0 118

Kortenberg 843 523 466 300 70 6 0 2,208

Kraainem 15 389 170 10 0 0 0 584

Lennik 55 0 0 0 0 0 0 55

Leuven 345 243 117 0 0 0 0 705

Machelen 0 115 391 404 171 46 23 1,150

Mechelen 194 0 0 0 0 0 0 194

Meise 673 18 0 0 0 0 0 691

Merchtem 417 0 0 0 0 0 0 417

Oudergem 302 138 0 0 0 0 0 440

Overijse 1,558 5 0 0 0 0 0 1,563

Rotselaar 1,169 2,456 70 0 0 0 0 3,695

Schaarbeek 311 474 5 0 0 0 0 790

Sint-Agatha-Berchem 295 0 0 0 0 0 0 295

Sint-Gillis 41 0 0 0 0 0 0 41

Sint-Jans-Molenbeek 507 94 0 0 0 0 0 601

Sint-Joost-ten-Node 108 2 0 0 0 0 0 110

Sint-Katelijne-Waver 23 0 0 0 0 0 0 23

Sint-Lambrechts-Woluwe 213 517 0 0 0 0 0 730

Sint-Pieters-Leeuw 12 0 0 0 0 0 0 12

Sint-Pieters-Woluwe 401 308 82 0 0 0 0 791

Steenokkerzeel 425 352 554 436 273 179 131 2,350

Terhulpen 159 0 0 0 0 0 0 159

Tervuren 2,025 1,286 0 0 0 0 0 3,311

Tremelo 1,100 193 0 0 0 0 0 1,293

Vilvoorde 740 679 269 0 0 0 0 1,688

Vorst 2 0 0 0 0 0 0 2

Waterloo 139 0 0 0 0 0 0 139

Watermaal-Bosvoorde 189 131 0 0 0 0 0 320

Waver 60 0 0 0 0 0 0 60

Wemmel 493 385 0 0 0 0 0 878

Wezembeek-Oppem 0 554 126 6 0 0 0 686

Zaventem 62 1,398 739 396 109 37 31 2,772

Zemst 216 74 0 0 0 0 0 290

Total 29,973 15,347 6,155 2,116 680 268 185 54,724

Lden - contour zones in dB(A) (d. 07h-19h, ev. 19h-23h, n. 23h-07h)
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 ǏǒŸǎǒǍŸǍǒ ;JzXǒǔ­ZǎǏǎ 

ÑċĤĲũШΝΠаШÉƨƖŉċĦĲШċƖĲċШƓĲƖШ[ƖĲƕЮΣΜЯĬċǃШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡь 

 

 

Area (ha)

Municipality 50-100 100-150 150-200 >200 Totaal

Aarschot 3 0 0 0 3

Brussel 671 452 0 0 1,123

Evere 391 0 0 0 391

Grimbergen 69 0 0 0 69

Haacht 827 235 0 0 1,062

Herent 530 459 0 0 989

Kampenhout 1,421 79 0 0 1,500

Kortenberg 191 808 0 0 999

Kraainem 521 0 0 0 521

Leuven 198 130 0 0 328

Machelen 189 623 291 0 1,103

Rotselaar 1,354 42 0 0 1,396

Schaarbeek 13 0 0 0 13

Sint-Lambrechts-Woluwe 304 0 0 0 304

Sint-Pieters-Woluwe 270 0 0 0 270

Steenokkerzeel 279 574 413 256 1,522

Tervuren 496 0 0 0 496

Vilvoorde 407 0 0 0 407

Wezembeek-Oppem 543 0 0 0 543

Zaventem 846 226 241 10 1,323

Total 9,523 3,628 945 266 14,362

Freq.60,day - contour zones (day 07h-19h)
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 ǏǒŸǎǒǍŸǍǒ ;JzXӄǍ­ZǎǏǎ 

ÑċĤĲũШΝΡаШÉƨƖŉċĦĲШċƖĲċШƓĲƖШ[ƖĲƕЮΣΜЯĲƻĲŰŔŰŊШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡь 

 

Area (ha)

Municipality 10-15 15-20 20-30 >30 Totaal

Aarschot 166 4 0 0 170

Begijnendijk 101 0 0 0 101

Brussel 303 200 324 472 1,299

Evere 46 197 270 0 513

Grimbergen 864 51 0 0 915

Haacht 239 122 727 237 1,325

Herent 138 74 406 488 1,106

Kampenhout 144 129 976 400 1,649

Kortenberg 109 52 122 803 1,086

Kraainem 8 159 410 6 583

Leuven 19 17 145 161 342

Machelen 28 35 120 965 1,148

Meise 1 0 0 0 1

Oudergem 32 0 0 0 32

Overijse 48 0 0 0 48

Rotselaar 502 706 818 54 2,080

Schaarbeek 214 18 0 0 232

Sint-Lambrechts-Woluwe 158 217 184 0 559

Sint-Pieters-Woluwe 93 130 222 1 446

Steenokkerzeel 149 139 125 1,303 1,716

Tervuren 650 497 288 0 1,435

Tremelo 157 0 0 0 157

Vilvoorde 431 253 84 1 769

Wemmel 207 0 0 0 207

Wezembeek-Oppem 58 135 445 7 645

Zaventem 331 458 488 513 1,790

Total 5,196 3,593 6,154 5,411 20,354

Freq,60,evening - contour zones in dB(A) (av. 19h-23h)
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 ǏǒŸǎǒǍŸǍǒ ;JzXӄǎ­ZǎǏǎ 

ÑċĤĲũШΝΣаШÉƨƖŉċĦĲШċƖĲċШƓĲƖШ[ƖĲƕЮΣΜЯŰŔŊőƣШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡь 

 

 

Area (ha)

Municipality 10-15 15-20 20-30 >30 Totaal

Begijnendijk 112 0 0 0 112

Brussel 484 475 299 0 1,258

Evere 163 5 0 0 168

Grimbergen 472 0 0 0 472

Haacht 473 195 610 0 1,278

Herent 898 42 122 0 1,062

Kampenhout 205 248 1,236 8 1,697

Kortenberg 537 399 70 0 1,006

Kraainem 342 0 0 0 342

Leuven 330 0 0 0 330

Machelen 98 145 883 24 1,150

Rotselaar 1,028 755 35 0 1,818

Sint-Pieters-Woluwe 76 0 0 0 76

Steenokkerzeel 133 211 520 877 1,741

Tervuren 110 0 0 0 110

Tremelo 200 18 0 0 218

Vilvoorde 636 40 0 0 676

Wemmel 1 0 0 0 1

Wezembeek-Oppem 376 0 0 0 376

Zaventem 543 191 296 320 1,350

Total 7,217 2,724 4,071 1,229 15,241

Freq.60,night - contour zones (night 23h-07h)
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 ǏǒŸǎǒǍŸǍǒ ;JzXӄǏ­ZǎǏǎ 

ÑċĤĲũШΝΤаШÉƨƖŉċĦĲШċƖĲċШƓĲƖШ[ƖĲƕЮΤΜЯĬċǃШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡь 

 

 

Area (ha)

Municipality 5-10 10-20 20-50 50-100 >100 Totaal

Boortmeerbeek 85 0 0 0 0 85

Brussel 391 392 594 177 6 1,560

Evere 126 280 106 0 0 512

Grimbergen 415 151 0 0 0 566

Haacht 365 120 55 1 0 541

Herent 326 52 83 168 0 629

Jette 9 0 0 0 0 9

Kampenhout 517 412 280 401 0 1,610

Kortenberg 226 128 236 332 147 1,069

Kraainem 33 40 148 0 0 221

Leuven 116 0 0 0 0 116

Machelen 56 96 222 211 389 974

Oudergem 21 1 0 0 0 22

Rotselaar 141 0 0 0 0 141

Schaarbeek 195 48 0 0 0 243

Sint-Jans-Molenbeek 16 0 0 0 0 16

Sint-Lambrechts-Woluwe 448 3 0 0 0 451

Sint-Pieters-Woluwe 57 43 76 0 0 176

Steenokkerzeel 210 226 386 334 460 1,616

Tervuren 32 63 24 0 0 119

Vilvoorde 128 387 35 0 0 550

Wemmel 5 0 0 0 0 5

Wezembeek-Oppem 18 29 102 0 0 149

Zaventem 742 377 456 148 67 1,790

Zemst 63 0 0 0 0 63

Total 4,741 2,848 2,803 1,772 1,069 13,233

Freq.70,day - contour zones (day 07h-19h)
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 ǏǒŸǎǒǍŸǍǒ ;JzXӄǐ­ZǎǏǎ 

ÑċĤĲũШΝΥаШÉƨƖŉċĦĲШċƖĲċШƓĲƖШ[ƖĲƕЮΤΜЯĲƻĲŰŔŰŊШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡь 

 

 

Area (ha)

Municipality 1-5 5-10 10-20 >20 Totaal

Boortmeerbeek 105 0 0 0 105

Brussel 821 341 323 75 1,560

Evere 304 202 7 0 513

Grimbergen 635 0 0 0 635

Haacht 457 33 30 0 520

Herent 308 46 77 124 555

Kampenhout 1,058 188 211 360 1,817

Kortenberg 366 195 95 421 1,077

Kraainem 242 161 9 0 412

Machelen 108 139 217 548 1,012

Oudergem 32 0 0 0 32

Rotselaar 169 0 0 0 169

Schaarbeek 519 0 0 0 519

Sint-Jans-Molenbeek 20 0 0 0 20

Sint-Joost-ten-Node 1 0 0 0 1

Sint-Lambrechts-Woluwe 581 0 0 0 581

Sint-Pieters-Woluwe 62 100 0 0 162

Steenokkerzeel 404 246 317 685 1,652

Tervuren 76 54 0 0 130

Vilvoorde 602 82 4 0 688

Wemmel 40 0 0 0 40

Wezembeek-Oppem 39 116 2 0 157

Zaventem 1,231 319 315 149 2,014

Zemst 72 0 0 0 72

Total 8,252 2,222 1,607 2,362 14,443

Freq,70,evening - contour zones in dB(A) (av. 19h-23h)
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 ǏǒŸǎǒǍŸǍǒ ;JzXӄǑ­ZǎǏǎ 

 
ÑċĤĲũШΝΦаШÉƨƖŉċĦĲШċƖĲċШƓĲƖШ[ƖĲƕЮΤΜЯŰŔŊőƣШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡь 

 

 

 

 

 

 

 

Area (ha)

Municipality 1-5 5-10 10-20 >20 Totaal

Boortmeerbeek 208 0 0 0 208

Brussel 740 450 142 0 1,332

Evere 447 0 0 0 447

Grimbergen 830 7 0 0 837

Haacht 305 259 31 0 595

Herent 191 171 147 0 509

Hoeilaart 12 0 0 0 12

Kampenhout 884 172 409 243 1,708

Kortenberg 277 124 433 0 834

Kraainem 215 29 0 0 244

Leuven 159 0 0 0 159

Machelen 236 194 299 346 1,075

Mechelen 1 0 0 0 1

Meise 40 0 0 0 40

Oudergem 93 0 0 0 93

Rotselaar 630 0 0 0 630

Schaarbeek 194 0 0 0 194

Sint-Lambrechts-Woluwe 50 0 0 0 50

Sint-Pieters-Woluwe 173 0 0 0 173

Steenokkerzeel 550 216 416 550 1,732

Tervuren 628 0 0 0 628

Tremelo 1 0 0 0 1

Vilvoorde 433 229 0 0 662

Watermaal-Bosvoorde 79 0 0 0 79

Wemmel 91 0 0 0 91

Wezembeek-Oppem 274 36 0 0 310

Zaventem 1,236 595 344 85 2,260

Zemst 91 0 0 0 91

Totaal 9,068 2,482 2,221 1,224 14,995

Freq.70,night - contour zones (night 23h-07h)
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 ǏǒŸǎǒǍŸǍǒ ;JzXӄǒ­ZǎǏǎ 

9ЮΞ  ƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƓĲƖШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШƓĲƖШůƨŰŔĦŔƓċũŔƣǃШĤċƚĲĬШŸŰШőŸƨƚŔŰŊШƚƣŸĦťШ
ċƚШċƣШΜΝрΜΝрΞΜΞΣШ 

ÑċĤũĲШΞΜаШ ƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƓĲƖШxĬċǃШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡьШ

 

 

ÑċĤũĲШΞΝаШ ƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƓĲƖШxĲƻĲŰŔŰŊШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡьШ

 

 

 

Number of inhabitants

Municipality 55-60 60-65 65-70 70-75 >75  Totaal

Brussel 7,210 605 0 0 0 7,815

Evere 630 0 0 0 0 630

Herent 503 0 0 0 0 503

Kampenhout 1,087 199 0 0 0 1,286

Kortenberg 2,117 241 0 0 0 2,358

Kraainem 259 0 0 0 0 259

Machelen 5,856 4,620 111 0 0 10,587

Steenokkerzeel 5,836 1,032 191 0 0 7,059

Wezembeek-Oppem 785 0 0 0 0 785

Zaventem 6,189 304 0 0 0 6,493

Total 30,472 7,001 302 0 0 37,775

Lday - contour zones in dB(A) (d. 07h-19h)

Number of inhabitants

Municipality 50-55 55-60 60-65 65-70 70-75 >75  Totaal

Brussel 7,804 7,274 248 0 0 0 15,326

Evere 39,484 0 0 0 0 0 39,484

Haacht 2,128 0 0 0 0 0 2,128

Herent 1,423 72 0 0 0 0 1,495

Kampenhout 4,363 1,073 214 0 0 0 5,650

Kortenberg 3,248 1,621 134 0 0 0 5,003

Kraainem 8,508 271 0 0 0 0 8,779

Leuven 686 0 0 0 0 0 686

Machelen 6,142 6,494 3,706 26 0 0 16,368

Rotselaar 129 0 0 0 0 0 129

Schaarbeek 14,611 0 0 0 0 0 14,611

Sint-Lambrechts-Woluwe 8,680 0 0 0 0 0 8,680

Sint-Pieters-Woluwe 8,966 0 0 0 0 0 8,966

Steenokkerzeel 3,628 5,378 790 194 0 0 9,990

Vilvoorde 8,146 0 0 0 0 0 8,146

Wezembeek-Oppem 3,789 811 0 0 0 0 4,600

Zaventem 16,881 6,472 143 0 0 0 23,496

Total 138,616 29,466 5,235 220 0 0 173,537

Levening - contour zones in dB(A) (ev. 19h-23h)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXӄӄ­ZǎǏǎ 

ÑċĤũĲШΞΞаШ ƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƓĲƖШxŰŔŊőƣШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡьШ

 

 

 

Number of inhabitants

Municipality 40-45 45-50 50-55 55-60 60-65 65-70 >70  Totaal

Aarschot 1,575 0 0 0 0 0 0 1,575

Anderlecht 5,525 0 0 0 0 0 0 5,525

Asse 10,499 0 0 0 0 0 0 10,499

Begijnendijk 2,862 0 0 0 0 0 0 2,862

Bonheiden 81 0 0 0 0 0 0 81

Boortmeerbeek 3,142 0 0 0 0 0 0 3,142

Brussel 97,573 15,761 6,967 0 0 0 0 120,301

Dilbeek 3 0 0 0 0 0 0 3

Evere 20,131 25,642 0 0 0 0 0 45,773

Ganshoren 177 0 0 0 0 0 0 177

Grimbergen 12,560 14,750 0 0 0 0 0 27,310

Haacht 3,025 4,160 98 0 0 0 0 7,283

Herent 1,401 1,359 463 0 0 0 0 3,223

Hoeilaart 159 0 0 0 0 0 0 159

Holsbeek 9 0 0 0 0 0 0 9

Huldenberg 3,023 0 0 0 0 0 0 3,023

Jette 21,032 0 0 0 0 0 0 21,032

Kampenhout 3,850 4,917 1,835 420 122 0 0 11,144

Koekelberg 15,599 0 0 0 0 0 0 15,599

Kortenberg 7,340 2,768 1,505 138 0 0 0 11,751

Kraainem 7,756 5,854 322 0 0 0 0 13,932

Leuven 2,317 1,019 0 0 0 0 0 3,336

Machelen 3 4,850 9,234 2,666 15 0 0 16,768

Mechelen 464 0 0 0 0 0 0 464

Meise 1,129 0 0 0 0 0 0 1,129

Oudergem 2 0 0 0 0 0 0 2

Overijse 1,007 0 0 0 0 0 0 1,007

Rotselaar 12,465 4,663 0 0 0 0 0 17,128

Schaarbeek 80,266 14,188 0 0 0 0 0 94,454

Sint-Jans-Molenbeek 86,540 0 0 0 0 0 0 86,540

Sint-Joost-ten-Node 4,632 0 0 0 0 0 0 4,632

Sint-Lambrechts-Woluwe 38,418 0 0 0 0 0 0 38,418

Sint-Pieters-Woluwe 13,203 5,800 0 0 0 0 0 19,003

Steenokkerzeel 1,721 2,276 5,699 2,146 366 16 0 12,224

Tervuren 20,962 515 0 0 0 0 0 21,477

Tremelo 4,428 2 0 0 0 0 0 4,430

Vilvoorde 24,024 14,452 0 0 0 0 0 38,476

Watermaal-Bosvoorde 1 0 0 0 0 0 0 1

Wemmel 18,139 0 0 0 0 0 0 18,139

Wezembeek-Oppem 6,936 6,738 1,078 0 0 0 0 14,752

Zaventem 8,255 17,848 10,392 617 0 0 0 37,112

Zemst 215 68 0 0 0 0 0 283

Total 542,449 147,630 37,593 5,987 503 16 0 734,178

Lnight - contour zones in dB(A) (n. 23h-07h)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXӄǓ­ZǎǏǎ 

ÑċĤũĲШΞΟаШ ƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƓĲƖШxĬĲŰШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡьШ

 

Number of inhabitants

Municipality 45-50 50-55 55-60 60-65 65-70 70-75 >75  Totaal

Aarschot 3,935 73 0 0 0 0 0 4,008

Anderlecht 82,354 0 0 0 0 0 0 82,354

Asse 13,421 0 0 0 0 0 0 13,421

Begijnendijk 4,790 271 0 0 0 0 0 5,061

Bertem 275 0 0 0 0 0 0 275

Bonheiden 3,622 0 0 0 0 0 0 3,622

Boortmeerbeek 3,782 567 0 0 0 0 0 4,349

Brussel 87,521 63,069 7,338 4,862 0 0 0 162,790

Dilbeek 36,937 0 0 0 0 0 0 36,937

Etterbeek 3,961 0 0 0 0 0 0 3,961

Evere 0 30,298 15,475 0 0 0 0 45,773

Ganshoren 25,741 0 0 0 0 0 0 25,741

Grez-Doiceau 9 0 0 0 0 0 0 9

Grimbergen 11,007 23,258 0 0 0 0 0 34,265

Haacht 3,237 4,215 1,609 0 0 0 0 9,061

Herent 3,791 1,454 1,047 16 0 0 0 6,308

Hoeilaart 583 33 0 0 0 0 0 616

Holsbeek 2,289 0 0 0 0 0 0 2,289

Huldenberg 7,499 0 0 0 0 0 0 7,499

Jette 54,276 0 0 0 0 0 0 54,276

Kampenhout 2,873 4,583 3,815 884 193 0 0 12,348

Koekelberg 17,810 5,090 0 0 0 0 0 22,900

Kortenberg 8,080 4,375 2,840 950 26 0 0 16,271

Kraainem 138 9,957 3,790 48 0 0 0 13,933

La Hulpe 2 0 0 0 0 0 0 2

Lennik 213 0 0 0 0 0 0 213

Leuven 5,585 1,371 330 0 0 0 0 7,286

Machelen 0 1,241 7,149 7,628 749 0 0 16,767

Mechelen 727 0 0 0 0 0 0 727

Meise 6,261 381 0 0 0 0 0 6,642

Merchtem 1,387 0 0 0 0 0 0 1,387

Oudergem 1,253 2 0 0 0 0 0 1,255

Overijse 3,482 61 0 0 0 0 0 3,543

Rotselaar 3,760 13,925 2 0 0 0 0 17,687

Schaarbeek 53,077 76,282 15 0 0 0 0 129,374

Sint-Agatha-Berchem 25,753 0 0 0 0 0 0 25,753

Sint-Gillis 2,181 0 0 0 0 0 0 2,181

Sint-Jans-Molenbeek 77,362 21,148 0 0 0 0 0 98,510

Sint-Joost-ten-Node 25,168 0 0 0 0 0 0 25,168

Sint-Katelijne-Waver 39 0 0 0 0 0 0 39

Sint-Lambrechts-Woluwe 25,788 35,089 0 0 0 0 0 60,877

Sint-Pieters-Leeuw 2 0 0 0 0 0 0 2

Sint-Pieters-Woluwe 17,834 14,676 2,226 0 0 0 0 34,736

Steenokkerzeel 1,273 1,746 4,509 4,299 718 177 0 12,722

Tervuren 11,574 11,664 0 0 0 0 0 23,238

Tremelo 7,846 594 0 0 0 0 0 8,440

Vilvoorde 18,940 22,098 3,544 0 0 0 0 44,582

Waterloo 52 0 0 0 0 0 0 52

Watermaal-Bosvoorde 0 1 0 0 0 0 0 1

Wavre 5 0 0 0 0 0 0 5

Wemmel 5,687 12,598 0 0 0 0 0 18,285

Wezembeek-Oppem 0 11,572 3,173 7 0 0 0 14,752

Zaventem 257 19,000 12,758 5,087 10 0 0 37,112

Zemst 1,564 97 0 0 0 0 0 1,661

Total 675,003 390,789 69,620 23,781 1,696 177 0 1,161,066

Lden - contour zones in dB(A) (d. 07h-19h, ev. 19h-23h, n. 23h-07h)					



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXӄӅ­ZǎǏǎ 

ÑċĤũĲШΞΠаШ ƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƓĲƖШ[ƖĲƕЮΤΜЯĬċǃШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШΞΜΞΡШ

 

 

 

 

 

 

 

 

 

 

 

Number of inhabitants

Municipality 5-10 10-20 20-50 50-100 >100  Totaal

Boortmeerbeek 686 0 0 0 0 686

Brussel 30,268 5,385 3,480 5,150 262 44,545

Evere 15,002 25,493 5,278 0 0 45,773

Grimbergen 5,900 11,159 0 0 0 17,059

Haacht 1,268 97 15 0 0 1,380

Herent 636 100 269 365 0 1,370

Jette 1,788 0 0 0 0 1,788

Kampenhout 1,910 1,487 911 885 0 5,193

Kortenberg 2,007 1,333 1,272 1,275 417 6,304

Kraainem 973 821 3,089 0 0 4,883

Leuven 270 0 0 0 0 270

Machelen 1,880 2,040 2,984 3,402 4,057 14,363

Rotselaar 61 0 0 0 0 61

Schaarbeek 25,565 8,971 0 0 0 34,536

Sint-Jans-Molenbeek 4,553 0 0 0 0 4,553

Sint-Lambrechts-Woluwe 31,755 81 0 0 0 31,836

Sint-Pieters-Woluwe 3,535 2,019 1,530 0 0 7,084

Steenokkerzeel 1,238 1,692 3,931 2,201 559 9,621

Vilvoorde 2,763 9,573 254 0 0 12,590

Wemmel 5 0 0 0 0 5

Wezembeek-Oppem 436 911 2,307 0 0 3,654

Zaventem 14,270 5,654 3,413 1,360 814 25,511

Zemst 95 0 0 0 0 95

Total 146,864 76,816 28,733 14,638 6,109 273,160

Freq.70,day - contour zones (day 07h-19h)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXӄǔ­ZǎǏǎ 

ÑċĤũĲШΞΡаШ ƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƓĲƖШ[ƖĲƕЮΤΜЯĲƻĲŰŔŰŊШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШΞΜΞΡШ

 

 

 

 

 

 

 

 

 

 

 

 

Number of inhabitants

Municipality 1-5 5-10 10-20 >20  Totaal

Boortmeerbeek 780 0 0 0 780

Brussel 34,571 1,533 5,220 2,016 43,340

Evere 32,259 13,435 79 0 45,773

Grimbergen 18,668 0 0 0 18,668

Haacht 1,509 19 2 0 1,530

Herent 555 76 401 134 1,166

Kampenhout 4,355 565 745 777 6,442

Kortenberg 3,294 1,085 486 1,415 6,280

Kraainem 7,872 3,405 48 0 11,325

Machelen 2,780 2,801 2,705 6,515 14,801

Rotselaar 580 0 0 0 580

Schaarbeek 74,791 0 0 0 74,791

Sint-Jans-Molenbeek 5,603 0 0 0 5,603

Sint-Lambrechts-Woluwe 43,853 0 0 0 43,853

Sint-Pieters-Woluwe 3,299 2,342 0 0 5,641

Steenokkerzeel 2,540 1,976 2,982 2,318 9,816

Vilvoorde 18,181 400 0 0 18,581

Wemmel 385 0 0 0 385

Wezembeek-Oppem 922 2,769 42 0 3,733

Zaventem 23,842 2,198 2,270 1,857 30,167

Zemst 97 0 0 0 97

Total 280,736 32,604 14,980 15,032 343,352

Freq.70,evening - contour zones (eve. 19h-23h)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǓǍ­ZǎǏǎ 

ÑċĤũĲШΞΣаШ ƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƓĲƖШ[ƖĲƕЮΤΜЯŰŔŊőƣШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШΞΜΞΡШ

 

 

 

 

 

 

 

 

 

 

Number of inhabitants

Municipality 1-5 5-10 10-20 >20  Totaal

Boortmeerbeek 1,984 0 0 0 1,984

Brussel 15,916 4,903 3,760 0 24,579

Evere 37,944 0 0 0 37,944

Grimbergen 18,990 295 0 0 19,285

Haacht 1,224 388 12 0 1,624

Herent 239 527 203 0 969

Kampenhout 3,862 607 1,131 674 6,274

Kortenberg 1,742 787 1,471 0 4,000

Kraainem 5,422 66 0 0 5,488

Leuven 324 0 0 0 324

Machelen 4,237 3,507 5,180 2,611 15,535

Mechelen 9 0 0 0 9

Meise 725 0 0 0 725

Rotselaar 3,616 0 0 0 3,616

Schaarbeek 32,199 0 0 0 32,199

Sint-Lambrechts-Woluwe 1,027 0 0 0 1,027

Sint-Pieters-Woluwe 6,225 0 0 0 6,225

Steenokkerzeel 2,638 2,254 3,176 2,087 10,155

Tervuren 3,985 0 0 0 3,985

Vilvoorde 13,223 4,529 0 0 17,752

Wemmel 914 0 0 0 914

Wezembeek-Oppem 5,921 611 0 0 6,532

Zaventem 15,699 9,030 3,909 743 29,381

Zemst 123 0 0 0 123

Total 178,188 27,504 18,842 6,115 230,649

Freq.70,night - contour zones (night 23h-07h)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǓǎ­ZǎǏǎ 

ÑċĤũĲШΞΤаШ ƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƓĲƖШ[ƖĲƕЮΣΜЯĬċǃШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШΞΜΞΡШ

 

 

 

 

 

 

 

 

 

 

 

 

Number of inhabitants

Municipality 50-100 100-150 150-200 >200  Totaal

Aarschot 6 0 0 0 6

Brussel 18,172 7,534 0 0 25,706

Evere 30,832 0 0 0 30,832

Grimbergen 1,188 0 0 0 1,188

Haacht 3,331 322 0 0 3,653

Herent 893 992 0 0 1,885

Kampenhout 5,440 22 0 0 5,462

Kortenberg 732 3,888 0 0 4,620

Kraainem 12,456 0 0 0 12,456

Leuven 1,107 307 0 0 1,414

Machelen 3,302 11,385 1,912 0 16,599

Rotselaar 9,439 245 0 0 9,684

Schaarbeek 1,744 0 0 0 1,744

Sint-Lambrechts-Woluwe 16,655 0 0 0 16,655

Sint-Pieters-Woluwe 12,593 0 0 0 12,593

Steenokkerzeel 1,461 4,923 2,583 0 8,967

Tervuren 8,622 0 0 0 8,622

Vilvoorde 4,885 0 0 0 4,885

Wezembeek-Oppem 12,313 0 0 0 12,313

Zaventem 14,552 3,886 4,728 0 23,166

Total 159,723 33,504 9,223 0 202,450

Freq.60,day - contour zones (day 07h-19h)					



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǓǏ­ZǎǏǎ 

ÑċĤũĲШΞΥаШ ƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƓĲƖШ[ƖĲƕЮΣΜЯĲƻĲŰŔŰŊШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШΞΜΞΡШ

 

 

 

 

 

 

 

 

 

 

Number of inhabitants

Municipality 10-15 15-20 20-30 >30  Totaal

Aarschot 680 16 0 0 696

Begijnendijk 367 0 0 0 367

Brussel 22,479 6,794 2,283 7,274 38,830

Evere 4,841 23,630 17,301 0 45,772

Grimbergen 19,080 1,793 0 0 20,873

Haacht 1,216 493 2,884 326 4,919

Herent 421 215 609 1,020 2,265

Kampenhout 747 511 3,881 1,235 6,374

Kortenberg 238 240 417 3,873 4,768

Kraainem 66 4,122 9,427 317 13,932

Leuven 126 102 900 387 1,515

Machelen 38 291 1,791 14,648 16,768

Meise 4 0 0 0 4

Overijse 233 0 0 0 233

Rotselaar 1,839 4,594 5,178 325 11,936

Schaarbeek 27,569 3,980 0 0 31,549

Sint-Lambrechts-Woluwe 12,554 15,674 9,787 0 38,015

Sint-Pieters-Woluwe 4,145 5,154 10,416 166 19,881

Steenokkerzeel 1,130 922 601 8,090 10,743

Tervuren 2,546 2,885 6,886 0 12,317

Tremelo 544 0 0 0 544

Vilvoorde 15,389 3,710 615 0 19,714

Wemmel 3,118 0 0 0 3,118

Wezembeek-Oppem 1,252 2,783 10,011 198 14,244

Zaventem 1,429 8,921 6,602 9,154 26,106

Total 122,051 86,830 89,589 47,013 345,483

Freq.60,evening - contour zones (eve. 19h-23h)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǓǐ­ZǎǏǎ 

 

ÑċĤũĲШΞΦаШ ƨůĤĲƖШŸŉШƖĲƚŔĬĲŰƣƚШƓĲƖШ[ƖĲƕЮΣΜЯŰŔŊőƣШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШůƨŰŔĦŔƓċũŔƣǃШΞΜΞΡШ

 

 

 

 

 

 

 

 

 

 

 

 

Number of inhabitants

Municipality 10-15 15-20 20-30 >30  Totaal

Begijnendijk 420 0 0 0 420

Brussel 27,292 5,608 6,380 0 39,280

Evere 14,269 97 0 0 14,366

Grimbergen 14,965 0 0 0 14,965

Haacht 1,500 586 2,530 0 4,616

Herent 1,788 142 180 0 2,110

Kampenhout 1,069 926 4,830 7 6,832

Kortenberg 4,272 147 20 0 4,439

Kraainem 8,522 0 0 0 8,522

Leuven 1,433 0 0 0 1,433

Machelen 668 2,922 13,178 0 16,768

Rotselaar 7,274 3,354 2 0 10,630

Sint-Pieters-Woluwe 5,086 0 0 0 5,086

Steenokkerzeel 841 1,418 3,137 5,550 10,946

Tervuren 218 0 0 0 218

Tremelo 734 49 0 0 783

Vilvoorde 13,630 0 0 0 13,630

Wemmel 84 0 0 0 84

Wezembeek-Oppem 8,420 0 0 0 8,420

Zaventem 4,281 2,730 4,824 6,220 18,055

Total 116,766 17,979 35,081 11,777 181,603

Freq.60,night - contour zones (night 23h-07h)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǓǑ­ZǎǏǎ 

 

9ЮΟ  ƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШċŰĬШƽőŸШĲǂƓĲƖŔĲŰĦĲШƚĲƻĲƖĲШƚũĲĲƓШ
ĬŔƚƣƨƖĤċŰĦĲШƓĲƖШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШƓĲƖШůƨŰŔĦŔƓċũŔƣǃШĤċƚĲĬШŸŰШìc§ШŊƨŔĬĲũŔŰĲ 

ÑċĤũĲШΟΜаШ ƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШŔŰШxĬĲŰШĦŸŰƣŸƨƖШǍŸŰĲШƓĲƖШůƨŰŔĦŔƓċũŔƣǃШ
ыΞΜΞΡьШĤċƚĲĬШŸŰШőŸƨƚŔŰŊШƚƣŸĦťШċƚШċƣШΜΝрΜΝрΞΜΞΣШċŰĬШƣőĲШìc§ШŊƨŔĬĲũŔŰĲ 

Ш  

Number of severely annoyed people

Municipality 45-50 50-55 55-60 60-65 65-70 70-75 >75  Totaal

Aarschot 501 13 0 0 0 0 0 514

Anderlecht 9,348 0 0 0 0 0 0 9,348

Asse 1,946 0 0 0 0 0 0 1,946

Begijnendijk 646 51 0 0 0 0 0 697

Bertem 29 0 0 0 0 0 0 29

Bonheiden 404 0 0 0 0 0 0 404

Boortmeerbeek 530 105 0 0 0 0 0 635

Brussel 12,133 13,140 2,253 1,841 0 0 0 29,367

Dilbeek 4,566 0 0 0 0 0 0 4,566

Etterbeek 413 0 0 0 0 0 0 413

Evere 0 7,206 4,414 0 0 0 0 11,620

Ganshoren 3,325 0 0 0 0 0 0 3,325

Grez-Doiceau 1 0 0 0 0 0 0 1

Grimbergen 1,519 5,312 0 0 0 0 0 6,831

Haacht 421 970 462 0 0 0 0 1,853

Herent 480 330 326 6 0 0 0 1,142

Hoeilaart 71 6 0 0 0 0 0 77

Holsbeek 245 0 0 0 0 0 0 245

Huldenberg 929 0 0 0 0 0 0 929

Jette 8,054 0 0 0 0 0 0 8,054

Kampenhout 412 1,020 1,154 349 96 0 0 3,031

Koekelberg 2,727 923 0 0 0 0 0 3,650

Kortenberg 1,141 945 879 370 12 0 0 3,347

Kraainem 24 2,289 1,136 17 0 0 0 3,466

La Hulpe 0 0 0 0 0 0 0 0

Lennik 21 0 0 0 0 0 0 21

Leuven 741 309 91 0 0 0 0 1,141

Machelen 0 312 2,264 3,101 356 0 0 6,033

Mechelen 94 0 0 0 0 0 0 94

Meise 733 70 0 0 0 0 0 803

Merchtem 157 0 0 0 0 0 0 157

Oudergem 131 0 0 0 0 0 0 131

Overijse 446 11 0 0 0 0 0 457

Rotselaar 607 3,008 0 0 0 0 0 3,615

Schaarbeek 7,883 16,315 4 0 0 0 0 24,202

Sint-Agatha-Berchem 3,061 0 0 0 0 0 0 3,061

Sint-Gillis 214 0 0 0 0 0 0 214

Sint-Jans-Molenbeek 11,902 3,948 0 0 0 0 0 15,850

Sint-Joost-ten-Node 3,027 0 0 0 0 0 0 3,027

Sint-Katelijne-Waver 4 0 0 0 0 0 0 4

Sint-Lambrechts-Woluwe 3,895 7,305 0 0 0 0 0 11,200

Sint-Pieters-Leeuw 0 0 0 0 0 0 0 0

Sint-Pieters-Woluwe 2,470 3,258 619 0 0 0 0 6,347

Steenokkerzeel 185 386 1,459 1,706 352 102 0 4,190

Tervuren 1,812 2,208 0 0 0 0 0 4,020

Tremelo 1,012 114 0 0 0 0 0 1,126

Vilvoorde 2,829 4,993 971 0 0 0 0 8,793

Waterloo 5 0 0 0 0 0 0 5

Watermaal-Bosvoorde 0 0 0 0 0 0 0 0

Wavre 0 0 0 0 0 0 0 0

Wemmel 954 2,379 0 0 0 0 0 3,333

Wezembeek-Oppem 0 2,561 973 3 0 0 0 3,537

Zaventem 43 4,542 3,890 1,956 5 0 0 10,436

Zemst 171 21 0 0 0 0 0 192

Total 92,262 84,050 20,895 9,349 821 102 0 207,479

Lden - contour zones in dB(A) (d. 07h-19h, av. 19h-23h, n. 23h-07h)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǓǒ­ZǎǏǎ 

ШÑċĤũĲШΟΝаШ ƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƚĲƻĲƖĲũǃШċŰŰŸǃĲĬШŔŰШxĬĲŰШĦŸŰƣŸƨƖШǍŸŰĲШƓĲƖШůƨŰŔĦŔƓċũŔƣǃШ
ыΞΜΞΡьШĤċƚĲĬШŸŰШőŸƨƚŔŰŊШƚƣŸĦťШċƚШċƣШΜΝрΜΝрΞΜΞΞШċŰĬШƣőĲШìc§ШŊƨŔĬĲũŔŰĲ 

 

Number of severely annoyed people

Municipality 45-50 50-55 55-60 60-65 65-70 70-75 >75  Totaal

Aarschot 485 14 0 0 0 0 0 499

Anderlecht 8,761 0 0 0 0 0 0 8,761

Asse 1,814 0 0 0 0 0 0 1,814

Begijnendijk 637 48 0 0 0 0 0 685

Bertem 27 0 0 0 0 0 0 27

Bonheiden 385 0 0 0 0 0 0 385

Boortmeerbeek 502 100 0 0 0 0 0 602

Brussel 11,663 12,423 2,015 1,581 0 0 0 27,682

Dilbeek 4,432 0 0 0 0 0 0 4,432

Etterbeek 446 0 0 0 0 0 0 446

Evere 0 6,876 4,026 0 0 0 0 10,902

Ganshoren 3,254 0 0 0 0 0 0 3,254

Grimbergen 1,469 5,055 0 0 0 0 0 6,524

Haacht 399 954 460 0 0 0 0 1,813

Herent 467 331 326 5 0 0 0 1,129

Hoeilaart 69 6 0 0 0 0 0 75

Holsbeek 239 0 0 0 0 0 0 239

Huldenberg 921 0 0 0 0 0 0 921

Jette 7,798 0 0 0 0 0 0 7,798

Kampenhout 410 961 1,130 351 99 0 0 2,951

Koekelberg 2,496 985 0 0 0 0 0 3,481

Kortenberg 1,093 896 803 375 11 0 0 3,178

Kraainem 13 2,296 1,120 17 0 0 0 3,446

Lennik 20 0 0 0 0 0 0 20

Leuven 725 312 91 0 0 0 0 1,128

Machelen 0 316 2,068 2,953 395 2 0 5,734

Mechelen 87 0 0 0 0 0 0 87

Meise 729 73 0 0 0 0 0 802

Merchtem 149 0 0 0 0 0 0 149

Oudergem 151 0 0 0 0 0 0 151

Overijse 446 10 0 0 0 0 0 456

Rotselaar 598 2,885 1 0 0 0 0 3,484

Schaarbeek 8,006 16,489 6 0 0 0 0 24,501

Sint-Agatha-Berchem 3,018 0 0 0 0 0 0 3,018

Sint-Gillis 208 0 0 0 0 0 0 208

Sint-Jans-Molenbeek 11,686 4,121 0 0 0 0 0 15,807

Sint-Joost-ten-Node 3,014 0 0 0 0 0 0 3,014

Sint-Katelijne-Waver 4 0 0 0 0 0 0 4

Sint-Lambrechts-Woluwe 3,937 6,675 0 0 0 0 0 10,612

Sint-Pieters-Leeuw 0 0 0 0 0 0 0 0

Sint-Pieters-Woluwe 2,415 3,198 607 0 0 0 0 6,220

Steenokkerzeel 172 384 1,450 1,624 340 89 0 4,059

Tervuren 1,798 2,151 0 0 0 0 0 3,949

Tremelo 987 119 0 0 0 0 0 1,106

Vilvoorde 2,689 4,810 884 0 0 0 0 8,383

Watermaal-Bosvoorde 0 0 0 0 0 0 0 0

Wemmel 916 2,174 0 0 0 0 0 3,090

Wezembeek-Oppem 0 2,466 950 3 0 0 0 3,419

Zaventem 33 4,293 3,697 1,880 3 0 0 9,906

Zemst 171 21 0 0 0 0 0 192

Total 89,739 81,442 19,634 8,789 848 91 0 200,543

Lden - contour zones in dB(A) (d. 07h-19h, av. 19h-23h, n. 23h-07h)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǓӄ­ZǎǏǎ 

ÑċĤũĲШΟΞаШ ƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШĲǂƓĲƖŔĲŰĦĲШƚĲƻĲƖĲШƚũĲĲƓШĬŔƚƣƨƖĤċŰĦĲШŔŰШxŰŔŊőƣШĦŸŰƣŸƨƖШǍŸŰĲШƓĲƖШ
ůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡьШĤċƚĲĬШŸŰШőŸƨƚŔŰŊШƚƣŸĦťШċƚШċƣШΜΝрΜΝрΞΜΞΣШċŰĬШƣőĲШìc§ШŊƨŔĬĲũŔŰĲШ

 

 

 

Number of severely sleep deprived persons

Municipality 40-45 45-50 50-55 55-60 60-65 65-70 >70  Totaal

Aarschot 188 0 0 0 0 0 0 188

Anderlecht 632 0 0 0 0 0 0 632

Asse 1,219 0 0 0 0 0 0 1,219

Begijnendijk 354 0 0 0 0 0 0 354

Bonheiden 9 0 0 0 0 0 0 9

Boortmeerbeek 404 0 0 0 0 0 0 404

Brussel 12,526 2,599 1,518 0 0 0 0 16,643

Dilbeek 0 0 0 0 0 0 0 0

Evere 2,788 4,251 0 0 0 0 0 7,039

Ganshoren 20 0 0 0 0 0 0 20

Grimbergen 1,676 2,314 0 0 0 0 0 3,990

Haacht 401 705 20 0 0 0 0 1,126

Herent 179 233 94 0 0 0 0 506

Hoeilaart 19 0 0 0 0 0 0 19

Holsbeek 1 0 0 0 0 0 0 1

Huldenberg 358 0 0 0 0 0 0 358

Jette 2,504 0 0 0 0 0 0 2,504

Kampenhout 503 847 407 116 41 0 0 1,914

Koekelberg 1,940 0 0 0 0 0 0 1,940

Kortenberg 923 479 330 37 0 0 0 1,769

Kraainem 1,093 1,006 68 0 0 0 0 2,167

Leuven 287 167 0 0 0 0 0 454

Machelen 0 877 2,091 711 5 0 0 3,684

Mechelen 56 0 0 0 0 0 0 56

Meise 142 0 0 0 0 0 0 142

Oudergem 0 0 0 0 0 0 0 0

Overijse 121 0 0 0 0 0 0 121

Rotselaar 1,688 750 0 0 0 0 0 2,438

Schaarbeek 10,722 2,202 0 0 0 0 0 12,924

Sint-Jans-Molenbeek 10,596 0 0 0 0 0 0 10,596

Sint-Joost-ten-Node 555 0 0 0 0 0 0 555

Sint-Lambrechts-Woluwe 4,897 0 0 0 0 0 0 4,897

Sint-Pieters-Woluwe 1,737 948 0 0 0 0 0 2,685

Steenokkerzeel 227 407 1,279 600 132 7 0 2,652

Tervuren 2,682 78 0 0 0 0 0 2,760

Tremelo 548 0 0 0 0 0 0 548

Vilvoorde 3,108 2,374 0 0 0 0 0 5,482

Watermaal-Bosvoorde 0 0 0 0 0 0 0 0

Wemmel 2,378 0 0 0 0 0 0 2,378

Wezembeek-Oppem 975 1,121 221 0 0 0 0 2,317

Zaventem 1,190 3,094 2,325 161 0 0 0 6,770

Zemst 26 11 0 0 0 0 0 37

Total 69,672 24,463 8,353 1,625 178 7 0 104,298

Lnight - contour zones in dB(A) (n. 23h-07h)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǓǓ­ZǎǏǎ 

ÑċĤũĲШΟΟаШ ƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШĲǂƓĲƖŔĲŰĦĲШƚĲƻĲƖĲШƚũĲĲƓШĬŔƚƣƨƖĤċŰĦĲШŔŰШxŰŔŊőƣШĦŸŰƣŸƨƖШǍŸŰĲШƓĲƖШ
ůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡьШĤċƚĲĬШŸŰШőŸƨƚŔŰŊШƚƣŸĦťШċƚШċƣШΜΝрΜΝрΞΜΞΞШċŰĬШƣőĲШìc§ШŊƨŔĬĲũŔŰĲШ

 

 

 

 

Number of severely sleep deprived persons

Municipality 40-45 45-50 50-55 55-60 60-65 65-70 >70  Totaal

Aarschot 184 0 0 0 0 0 0 184

Anderlecht 575 0 0 0 0 0 0 575

Asse 1,141 0 0 0 0 0 0 1,141

Begijnendijk 343 0 0 0 0 0 0 343

Bonheiden 11 0 0 0 0 0 0 11

Boortmeerbeek 390 0 0 0 0 0 0 390

Brussel 11,921 2,403 1,304 0 0 0 0 15,628

Dilbeek 0 0 0 0 0 0 0 0

Evere 2,487 4,120 0 0 0 0 0 6,607

Ganshoren 25 0 0 0 0 0 0 25

Grimbergen 1,633 2,157 0 0 0 0 0 3,790

Haacht 393 699 19 0 0 0 0 1,111

Herent 179 234 93 0 0 0 0 506

Hoeilaart 19 0 0 0 0 0 0 19

Holsbeek 1 0 0 0 0 0 0 1

Huldenberg 355 0 0 0 0 0 0 355

Jette 2,404 0 0 0 0 0 0 2,404

Kampenhout 490 805 409 117 43 0 0 1,864

Koekelberg 1,856 0 0 0 0 0 0 1,856

Kortenberg 885 448 317 37 0 0 0 1,687

Kraainem 1,087 1,000 67 0 0 0 0 2,154

Leuven 282 170 0 0 0 0 0 452

Machelen 0 820 1,939 736 5 0 0 3,500

Mechelen 52 0 0 0 0 0 0 52

Meise 150 0 0 0 0 0 0 150

Oudergem 0 0 0 0 0 0 0 0

Overijse 118 0 0 0 0 0 0 118

Rotselaar 1,633 717 0 0 0 0 0 2,350

Schaarbeek 10,789 2,269 0 0 0 0 0 13,058

Sint-Jans-Molenbeek 10,538 0 0 0 0 0 0 10,538

Sint-Joost-ten-Node 547 0 0 0 0 0 0 547

Sint-Lambrechts-Woluwe 4,579 0 0 0 0 0 0 4,579

Sint-Pieters-Woluwe 1,716 936 0 0 0 0 0 2,652

Steenokkerzeel 222 417 1,229 572 123 5 0 2,568

Tervuren 2,629 78 0 0 0 0 0 2,707

Tremelo 543 0 0 0 0 0 0 543

Vilvoorde 2,982 2,236 8 0 0 0 0 5,226

Watermaal-Bosvoorde 0 0 0 0 0 0 0 0

Wemmel 2,205 0 0 0 0 0 0 2,205

Wezembeek-Oppem 933 1,088 218 0 0 0 0 2,239

Zaventem 1,150 2,916 2,197 161 0 0 0 6,424

Zemst 28 11 0 0 0 0 0 39

Total 67,475 23,524 7,800 1,623 171 5 0 100,598

Lnight - contour zones in dB(A) (n. 23h-07h)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǓӅ­ZǎǏǎ 

9ЮΠ  ƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬШƓĲƖШĦŸŰƣŸƨƖШǍŸŰĲШċŰĬШƓĲƖШ
ůƨŰŔĦŔƓċũŔƣǃШĤċƚĲĬШŸŰШéx ÅE~ШffЯШĦőċƓƣĲƖШΡЮΡΤ 

ÑċĤũĲШΟΠаШ ƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬШŔŰШxĬĲŰШĦŸŰƣŸƨƖШǍŸŰĲШƓĲƖШ
ůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡьШĤċƚĲĬШŸŰШőŸƨƚŔŰŊШƚƣŸĦťШċƚШċƣШΜΝрΜΝрΞΜΞΣШċŰĬШéx ÅE~ШffЯШĦőċƓƣĲƖШΡЮΡΤШ

 

ÑċĤũĲШΟΡаШ ƨůĤĲƖШŸŉШƓĲŸƓũĲШƽőŸШċƖĲШƓŸƣĲŰƣŔċũũǃШƚĲƖŔŸƨƚũǃШċŰŰŸǃĲĬШŔŰШxĬĲŰШĦŸŰƣŸƨƖШǍŸŰĲШƓĲƖШ
ůƨŰŔĦŔƓċũŔƣǃШыΞΜΞΡьШĤċƚĲĬШŸŰШőŸƨƚŔŰŊШƚƣŸĦťШċƚШċƣШΜΝрΜΝрΞΜΞΞШċŰĬШéx ÅE~ШffЯШĦőċƓƣĲƖШΡЮΡΤ 

 

Number of potentially highly annoyed people

Municipality 55-60 60-65 65-70 70-75 >75  Totaal

Brussel 975 933 0 0 0 1,908

Evere 1,788 0 0 0 0 1,788

Haacht 188 0 0 0 0 188

Herent 142 3 0 0 0 145

Kampenhout 492 182 59 0 0 733

Kortenberg 382 192 7 0 0 581

Kraainem 480 8 0 0 0 488

Leuven 36 0 0 0 0 36

Machelen 1,001 1,660 213 0 0 2,874

Schaarbeek 2 0 0 0 0 2

Sint-Pieters-Woluwe 246 0 0 0 0 246

Steenokkerzeel 656 897 216 70 0 1,839

Vilvoorde 380 0 0 0 0 380

Wezembeek-Oppem 419 1 0 0 0 420

Zaventem 1,671 1,003 3 0 0 2,677

Total 8,858 4,879 498 70 0 14,305

Lden - contour zones in dB(A) (d. 07h-19h, ev. 19h-23h, n. 23h-07h)

Number of potentially highly annoyed people

Municipality 55-60 60-65 65-70 70-75 >75  Totaal

Brussel 872 799 0 0 0 1,671

Evere 1,632 0 0 0 0 1,632

Haacht 188 0 0 0 0 188

Herent 142 3 0 0 0 145

Kampenhout 483 183 61 0 0 727

Kortenberg 349 195 7 0 0 551

Kraainem 474 8 0 0 0 482

Leuven 36 0 0 0 0 36

Machelen 914 1,581 237 1 0 2,733

Schaarbeek 2 0 0 0 0 2

Sint-Pieters-Woluwe 241 0 0 0 0 241

Steenokkerzeel 651 853 208 61 0 1,773

Vilvoorde 347 0 0 0 0 347

Wezembeek-Oppem 410 1 0 0 0 411

Zaventem 1,586 964 2 0 0 2,552

Total 8,327 4,587 515 62 0 13,491

Lden - contour zones in dB(A) (d. 07h-19h, ev. 19h-23h, n. 23h-07h)



 66C 2 68.?( $86A8C>? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzXǓǔ­ZǎǏǎ 

Appendix D.  Noise contour maps: evolution 2024 -2025 
 

fŰШƣőŔƚШ ŰŰĲǂЯШƣőĲШŰŸŔƚĲШůċƓƚШċƖĲШċƻċŔũċĤũĲШŔŰШ ΠШŉŸƖůċƣЮШ 

¶ xĬċǃШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШƓŸƓƨũċƣŔŸŰШůċƓШŉŸƖШΞΜΞΡ 
¶ xĲƻĲŰŔŰŊШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШƓŸƓƨũċƣŔŸŰШůċƓШŉŸƖШΞΜΞΡ 
¶ xŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШƓŸƓƨũċƣŔŸŰШůċƓШŉŸƖШΞΜΞΡ 
¶ xĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШƓŸƓƨũċƣŔŸŰШůċƓШŉŸƖШΞΜΞΡ 
¶ [ƖĲƕЮΤΜЯĬċǃШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШƓŸƓƨũċƣŔŸŰШůċƓШŉŸƖШΞΜΞΡ 
¶ [ƖĲƕЮΤΜЯĲƻĲŰŔŰŊШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШƓŸƓƨũċƣŔŸŰШůċƓШŉŸƖШΞΜΞΡ 
¶ [ƖĲƕЮΤΜЯŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШƓŸƓƨũċƣŔŸŰШůċƓШŉŸƖШΞΜΞΡ 
¶ [ƖĲƕЮΣΜЯĬċǃШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШƓŸƓƨũċƣŔŸŰШůċƓШŉŸƖШΞΜΞΡ 
¶ [ƖĲƕЮΣΜЯĲƻĲŰŔŰŊШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШƓŸƓƨũċƣŔŸŰШůċƓШŉŸƖШΞΜΞΡ 
¶ [ƖĲƕЮΣΜЯŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШƓŸƓƨũċƣŔŸŰШůċƓШŉŸƖШΞΜΞΡ 
 

¶ xĬċǃШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШ ]fШƣŸƓŸŊƖċƓőŔĦШůċƓ 
¶ xĲƻĲŰŔŰŊШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШ ]fШƣŸƓŸŊƖċƓőŔĦШůċƓ 
¶ xŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШ ]fШƣŸƓŸŊƖċƓőŔĦШůċƓ 
¶ xĬĲŰШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШ ]fШƣŸƓŸŊƖċƓőŔĦШůċƓ 
¶ [ƖĲƕЮΤΜЯĬċǃШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШ ]fШƣŸƓŸŊƖċƓőŔĦċũШůċƓ 
¶ [ƖĲƕЮΤΜЯĲƻĲŰŔŰŊШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШ ]fШƣŸƓŸŊƖċƓőŔĦШůċƓШ 
¶ [ƖĲƕЮΤΜЯŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШ ]fШƣŸƓŸŊƖċƓőŔĦċũШůċƓ 
¶ [ƖĲƕЮΣΜЯĬċǃШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШ ]fШƣŸƓŸŊƖċƓőŔĦċũШůċƓ 
¶ [ƖĲƕЮΣΜЯĲƻĲŰŔŰŊШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШ ]fШƣŸƓŸŊƖċƓőŔĦШůċƓШ 
¶ [ƖĲƕЮΣΜЯŰŔŊőƣШŰŸŔƚĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШċŊċŔŰƚƣШ ]fШƣŸƓŸŊƖċƓőŔĦċũШůċƓ 
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EƻŸũƨƣŔŸŰШŸŉШxĬċǃШыΜΤаΜΜШƣŸШΝΦаΜΜьШŰŸŔƚĲШĦŸŰƣŸƨƖƚШċŊċŔŰƚƣШΞΜΞΡШƓŸƓƨũċƣŔŸŰШůċƓ 

ÑőŔƚШůċƓШĬŔƚƓũċǃƚШƣőĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШƽőĲƖĲЯШĤĲƣƽĲĲŰШΜΤаΜΜШċŰĬШΝΦаΜΜЯШƣőĲШŰŸŔƚĲШŔůƓċĦƣШĤǃШċŔƖШƣƖċǭŔĦШŔƚШΡΡЯШΣΜЯШΣΡЯШΤΜШċŰĬШ
ΤΡШĬ7ыċьШŸŰШċƻĲƖċŊĲЮШÑőĲШƻċũƨĲƚШċƚĦĲŰĬШŔŰƽċƖĬƚаШƣőĲШŸƨƣĲƖůŸƚƣШĦŸŰƣŸƨƖШĦŸƖƖĲƚƓŸŰĬƚШƣŸШΡΡШĬ7ы ьШĲƣĦЮШ 
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EƻŸũƨƣŔŸŰШŸŉШxĲƻĲŰŔŰŊШыΝΦаΜΜШƣŸШΞΟаΜΜьШŰŸŔƚĲШĦŸŰƣŸƨƖƚШċŊċŔŰƚƣШΞΜΞΡШƓŸƓƨũċƣŔŸŰШůċƓ 

ÑőŔƚШůċƓШĬŔƚƓũċǃƚШƣőĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШƽőĲƖĲЯШĤĲƣƽĲĲŰШΝΦаΜΜШċŰĬШΞΟаΜΜЯШƣőĲШŰŸŔƚĲШŔůƓċĦƣШĤǃШċŔƖШƣƖċǭŔĦШŔƚШΡΜЯШΡΡЯШΣΜЯШΣΡЯШΤΜШ
ċŰĬШΤΡШĬ7ы ьШŸŰШċƻĲƖċŊĲЮШÑőĲШƻċũƨĲƚШċƚĦĲŰĬШŔŰƽċƖĬƚаШƣőĲШŸƨƣĲƖůŸƚƣШĦŸŰƣŸƨƖШĦŸƖƖĲƚƓŸŰĬƚШƣŸШΡΜШĬ7ы ьШĲƣĦЮШ 
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EƻŸũƨƣŔŸŰШŸŉШxŰŔŊőƣШыΞΟаΜΜШƣŸШΤаΜΜьШŰŸŔƚĲШĦŸŰƣŸƨƖƚШċŊċŔŰƚƣШΞΜΞΡШƓŸƓƨũċƣŔŸŰШůċƓ 

ÑőŔƚШůċƓШĬŔƚƓũċǃƚШƣőĲШĦŸŰƣŸƨƖƚШŉŸƖШΞΜΞΠШċŰĬШΞΜΞΡШƽőĲƖĲЯШĤĲƣƽĲĲŰШΞΟаΜΜШċŰĬШΜΤаΜΜЯШƣőĲШŰŸŔƚĲШŔůƓċĦƣШĤǃШċŔƖШƣƖċǭŔĦШŔƚШΠΜЯШΠΡЯШΡΜЯШΡΡЯШΣΜЯШ
ΣΡШċŰĬШΤΜШĬ7ы ьШŸŰШċƻĲƖċŊĲЮШÑőĲШƻċũƨĲƚШċƚĦĲŰĬШŔŰƽċƖĬƚаШƣőĲШŸƨƣĲƖůŸƚƣШĦŸŰƣŸƨƖШĦŸƖƖĲƚƓŸŰĬƚШƣŸШΠΜШĬ7ы ьШĲƣĦЮШ 

 












































































