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ǎ .«º³­TÄN ­« 

ΝЮΝ 9ŸŰƣĲǂƣĲ 

xĲƚШċƨƣŸƖŔƣĳƚШǰċůċŰĬĲƚШŸĤũŔŊĲŰƣШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃШěШĦċũĦƨũĲƖШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШĦőċƕƨĲШ
ċŰŰĳĲШċǯŰШĬќĲƚƣŔůĲƖШũċШĦőċƖŊĲШƚŸŰŸƖĲШƚƨƖШũќĲŰƻŔƖŸŰŰĲůĲŰƣШĦċƨƚĳĲШƓċƖШũĲШƣƖċǯĦШċĳƖŔĲŰШċƨШĬĳĦŸũũċŊĲШĲƣШěШ
ũќċƣƣĲƖƖŔƚƚċŊĲШƚƨƖШƨŰШċĳƖŸƓŸƖƣЮШÂŸƨƖШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣЯШĦĲƚШĦċũĦƨũƚШƚŸŰƣШŔůƓŸƚĳƚШĬċŰƚШũċШũĳŊŔƚũċƣŔŸŰШ
ĲŰƻŔƖŸŰŰĲůĲŰƣċũĲШǰċůċŰĬĲШыéx ÅE~ьЮ 

9ĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШĬŸŔƻĲŰƣШĶƣƖĲШĦċũĦƨũĳƚШƚĲũŸŰШƨŰĲШůĳƣőŸĬĲШĳƣċĤũŔĲШƚƣƖŔĦƣĲШыƻŸŔƖШѾΝЮΟьШĲƣШƖĲǰĳƣĲƖШũĲƚШ
ĳƻŸũƨƣŔŸŰƚШĬƨШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĲƣШũĲƚШĦőċŰŊĲůĲŰƣƚШĬĲШǰŸƣƣĲЯШċŔŰƚŔШƕƨĲШũќƨƣŔũŔƚċƣŔŸŰШĲǭĲĦƣŔƻĲШĬĲƚШ
ƓŔƚƣĲƚШĬĲШĬĳĦŸũũċŊĲШĲƣШĬќċƣƣĲƖƖŔƚƚċŊĲШĲƣШĬĲƚШƣƖċŢĲĦƣŸŔƖĲƚШĬĲШƻŸũЮШxĲƚШĦŸŰĬŔƣŔŸŰƚШůĳƣĳŸƖŸũŸŊŔƕƨĲƚШĲƣШ
ċƨƣƖĲƚШĳƻĳŰĲůĲŰƣƚШŔŰƣĲƖƻĲŰċŰƣШĬƨƖċŰƣШũќċŰŰĳĲШŔŰǰƨĲŰĦĲŰƣШƣŸƨƣĲŉŸŔƚШĦĲƣƣĲШƨƣŔũŔƚċƣŔŸŰШĲǭĲĦƣŔƻĲЮШ 

ÂŸƨƖШĳƣċĤũŔƖШƨŰĲШĲƚƣŔůċƣŔŸŰШĬĲШũċШƓƖĳĦŔƚŔŸŰШĬĲƚШĦċũĦƨũƚЯШũĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШƚŸŰƣШĦŸůƓċƖĳƚШċƨǂШ
ůĲƚƨƖĲƚШĬĲШĤƖƨŔƣШĲǭĲĦƣƨĳĲƚШĲŰШĬŔǭĳƖĲŰƣƚШĲŰĬƖŸŔƣƚШċƨƣŸƨƖШĬĲШũќċĳƖŸƓŸƖƣЮ 

xĲШxċĤŸƖċƣŸŔƖĲШĬќ ĦŸƨƚƣŔƕƨĲШĲƣШĬĲШÂőǃƚŔƕƨĲШƣőĲƖůŔƕƨĲШыxċĤŸƖċƣŸƖŔƨůШ ťŸĲƚƣŔĲťШĲŰШÑőĲƖůŔƚĦőĲШ[ǃƚŔĦċьШ
ĬĲШũċШuÖxĲƨƻĲŰШċШĦċũĦƨũĳШĦĲƚШĦŸŰƣŸƨƖƚШĬĲШΝΦΦΣШěШΞΜΝΠЮШxĲШŊƖŸƨƓĲШĬќĳƣƨĬĲШì éEÉШĬĲШũќÖŰŔƻĲƖƚŔƣĳШĬĲШ
]ċŰĬШċШƖĲƓƖŔƚШĦĲƣƣĲШůŔƚƚŔŸŰШĲŰƣƖĲШΞΜΝΡШĲƣШΞΜΞΜЮШ?ĲƓƨŔƚШΞΜΞΝЯШĦĲƚШĦċũĦƨũƚШƚŸŰƣШĲǭĲĦƣƨĳƚШƓċƖШÑŸΤΜЮШfũƚШ
ƚŸŰƣШƖĳċũŔƚĳƚШƓŸƨƖШũĲШĦŸůƓƣĲШĬĲШũќĲǂƓũŸŔƣċŰƣШĬĲШũќċĳƖŸƓŸƖƣЯШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃЮШ 

ΝЮΞ 9ũċƨƚĲШĬĲШŰŸŰрƖĲƚƓŸŰƚċĤŔũŔƣĳ 

9ĲƣƣĲШůŔƚƚŔŸŰШĲƚƣШċĦĦŸůƓũŔĲШƓċƖШĬĲƚШĲǂƓĲƖƣƚШċŊƖĳĳƚШĲŰШċĦŸƨƚƣŔƕƨĲШĬĲШÑŸΤΜШĦőċƖŊĳƚШĲǂƓũŔĦŔƣĲůĲŰƣШĬĲШ
ŉŸƨƖŰŔƖШƨŰШƖċƓƓŸƖƣШĦŸŰŉŸƖůĲШċƨǂШŸĤũŔŊċƣŔŸŰƚШũĳŊċũĲƚШŔůƓŸƚĳĲƚШěШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃШĦŸŰĦĲƖŰċŰƣШ
ũċШũĳŊŔƚũċƣŔŸŰШċƓƓũŔĦċĤũĲЮШxĲƚШĲǂƓĲƖƣƚШċŊƖĳĳƚШĬĲШÑŸΤΜШƚŸŰƣШƖĲƚƓŸŰƚċĤũĲƚШĬĲШũċШĦŸŰŉŸƖůŔƣĳШĬĲШĦĲШƖċƓƓŸƖƣЯШ
ůċŔƚШƓċƚШĬĲШũċШƕƨċũŔƣĳШĲƣШĬĲШũќĲǂőċƨƚƣŔƻŔƣĳШĬĲƚШĬŸŰŰĳĲƚШĤƖƨƣĲƚШůŔƚĲƚШěШĬŔƚƓŸƚŔƣŔŸŰЮШÂŸƨƖШĦĲШƖċƓƓŸƖƣЯШÅŔťШ
]ƖċċƚШŔŰƣĲƖƻŔĲŰƣШċƨШŰŸůШĬĲШÑŸΤΜШĲŰШƣċŰƣШƕƨќĲǂƓĲƖƣШĲŰƻŔƖŸŰŰĲůĲŰƣċũШċŊƖĳĳШĬċŰƚШũĲШĬŸůċŔŰĲШĬƨШĤƖƨŔƣШĲƣШ
ĬĲƚШƻŔĤƖċƣŔŸŰƚЮШ 

9ĲШƖċƓƓŸƖƣШŰĲШĦŸůƓƖĲŰĬШċƨĦƨŰĲШŔŰŉŸƖůċƣŔŸŰШŰŔШċƨĦƨŰШŢƨŊĲůĲŰƣШŸƨШċƻŔƚШƚƨƖШũċШũĳŊŔƚũċƣŔŸŰШ
ыĲŰƻŔƖŸŰŰĲůĲŰƣċũĲьШĲŰШƻŔŊƨĲƨƖШċƨШŰŔƻĲċƨШŉĳĬĳƖċũШŸƨШƖĳŊŔŸŰċũШĲƣШŰќĲƚƣШƓċƚШŰŸŰШƓũƨƚШĬĲƚƣŔŰĳШěШĶƣƖĲШƨƣŔũŔƚĳШ
ěШĦĲƣƣĲШǯŰЮ 

ΝЮΟ 9ċũĦƨũƚШŸĤũŔŊċƣŸŔƖĲƚ 

xќĲǂƓũŸŔƣċŰƣШĬќƨŰШċĳƖŸƓŸƖƣШĬĲШƓƖĲůŔĿƖĲШĦċƣĳŊŸƖŔĲ1ШĲƚƣЯШƚĲũŸŰШũċШũĳŊŔƚũċƣŔŸŰШĲŰƻŔƖŸŰŰĲůĲŰƣċũĲШéx ÅE~ЯШ
ƣĲŰƨШĬĲШŉċŔƖĲШƓƖŸĦĳĬĲƖШĦőċƕƨĲШċŰŰĳĲШċƨШĦċũĦƨũШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШƚƨŔƻċŰƣƚ а 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĬĲŰШĬĲШΡΡЯШΣΜЯШΣΡЯШΤΜШĲƣШΤΡ Ĭ7ы ьШƓŸƨƖШƨŰĲШƖĲƓƖĳƚĲŰƣċƣŔŸŰШĬƨШŰŔƻĲċƨШĬĲШĦőċƖŊĲШ
ƚŸŰŸƖĲШƚƨƖШΞΠ őĲƨƖĲƚШĲƣШěШĬĲƚШǯŰƚШĬĲШĬĳƣĲƖůŔŰċƣŔŸŰШĬƨШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШ
ŊĶŰĳƚ б 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĬċǃШĬĲШΡΡЯШΣΜЯШΣΡЯШΤΜШĲƣШΤΡ Ĭ7ы ьШƓŸƨƖШƨŰĲШƖĲƓƖĳƚĲŰƣċƣŔŸŰШĬƨШŰŔƻĲċƨШĬĲШĦőċƖŊĲШ
ƚŸŰŸƖĲШĲŰШŢŸƨƖŰĳĲЯШĬĲШΤ őШěШΝΦ ő б 

 

 

1 Aéroports de première catégorie 8 _čpmnmprq pčnmlb_lr ĉ j_ bčdglgrgml bc j_ Amltclrgml bc Afga_em bc /722 nmpr_lr apč_rgml bc j%Mpe_lgq_rgml bc

j%_tg_rgml agtgjc glrcpl_rgml_jc cr bgqnmq_lr b%slc ngqrc bc bčamjj_ec cr b%_rrcppgqq_ec b%_s kmglq 6.. mètres.  
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¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĲƻĲŰŔŰŊШĬĲШΡΜЯШΡΡЯШΣΜЯШΣΡЯШΤΜШĲƣШΤΡ Ĭ7ы ьШƓŸƨƖШƨŰĲШƖĲƓƖĳƚĲŰƣċƣŔŸŰШĬƨШŰŔƻĲċƨШĬĲШĦőċƖŊĲШ
ƚŸŰŸƖĲШĲŰШƚŸŔƖĳĲЯШĬĲШΝΦ őШěШΞΟ ő б 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxŰŔŊőƣШĬĲШΠΡЯШΡΜЯШΡΡЯШΣΜЯШΣΡШĲƣШΤΜ Ĭ7ы ьШƓŸƨƖШƨŰĲШƖĲƓƖĳƚĲŰƣċƣŔŸŰШĬƨШŰŔƻĲċƨШĬĲШĦőċƖŊĲШ
ƚŸŰŸƖĲШƓĲŰĬċŰƣШũċШŰƨŔƣЯШĬĲШΞΟ őШěШΤ őЮ 

 

9ŸŰŉŸƖůĳůĲŰƣШěШũċШũĳŊŔƚũċƣŔŸŰШĲŰƻŔƖŸŰŰĲůĲŰƣċũĲШéx ÅE~ЯШũĲШĦċũĦƨũШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШĬŸŔƣШĶƣƖĲШ
ĲǭĲĦƣƨĳШěШũќċŔĬĲШĬќƨŰШůŸĬĿũĲШĬĲШĦċũĦƨũШĦŸůƓċƣŔĤũĲШċƻĲĦШũċШůĳƣőŸĬŸũŸŊŔĲШĲǂƓŸƚĳĲШĬċŰƚШ9E 9Ш?ŸĦЮШΞΦЯШ
ΟĲ ĳĬŔƣŔŸŰШыΞΜΜΡьШŸƨШƨŰĲШĳĬŔƣŔŸŰШƨũƣĳƖŔĲƨƖĲЮШxċШΠĲ ĳĬŔƣŔŸŰШĬĲШ9E 9Ш?ŸĦЮШċШĳƣĳШĦŸŰǯƖůĳĲШũĲШ
Τ ĬĳĦĲůĤƖĲ ΞΜΝΣЮШxċШΠĲ ĳĬŔƣŔŸŰШĲƚƣШĬŸŰĦШĬĳƣĲƖůŔŰċŰƣĲШƓŸƨƖШũċШůĳƣőŸĬĲШĬĲШĦċũĦƨũЮ 

§ƨƣƖĲШũќŸĤũŔŊċƣŔŸŰШĬƨШéx ÅE~ЯШũĲШƓĲƖůŔƚШĬќĲŰƻŔƖŸŰŰĲůĲŰƣ2ШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃШŔůƓŸƚĲШũĲƚШ
ĦċũĦƨũƚШĬĲШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШƚƨƓƓũĳůĲŰƣċŔƖĲƚШƚƨŔƻċŰƣƚ а 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĬĲŰШěШƓċƖƣŔƖШĬĲШΠΡ Ĭ7ы ьШĲƣШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxŰŔŊőƣШěШƓċƖƣŔƖШĬĲШΠΜ Ĭ7ы ь 
¶ 9ŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШƓŸƨƖШΤΜ Ĭ7ы ьШĲƣШΣΜ Ĭ7ы ь а 
o 9ŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШƓŸƨƖШΤΜ Ĭ7ы ьШĲŰШŢŸƨƖŰĳĲШыĬĲШΤ őШěШΝΦ őьШċƻĲĦШĬĲƚШŉƖĳƕƨĲŰĦĲƚШĬĲШΡ ǂЯШ
ΝΜ ǂЯШΞΜ ǂЯШΡΜ ǂШĲƣШΝΜΜ ǂ б 

o 9ŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШƓŸƨƖШΤΜ Ĭ7ы ьШĲŰШƚŸŔƖĳĲШыĬĲШΝΦ őШěШΞΟ őьШċƻĲĦШĬĲƚШŉƖĳƕƨĲŰĦĲƚШĬĲШΝ ǂЯШΡ ǂЯШ
ΝΜ ǂШĲƣШΞΜ ǂ б 

o 9ŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШƓŸƨƖШΤΜ Ĭ7ы ьШƓĲŰĬċŰƣШũċШŰƨŔƣШыĬĲШΞΟ őШěШΤ őьШċƻĲĦШĬĲƚШŉƖĳƕƨĲŰĦĲƚШĬĲШΝ ǂЯШ
Ρ ǂЯШΝΜ ǂШĲƣШΞΜ ǂ б 

o 9ŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШƓŸƨƖШΣΜ Ĭ7ы ьШĲŰШŢŸƨƖŰĳĲШыĬĲШΤ őШěШΝΦ őьШċƻĲĦШĬĲƚШŉƖĳƕƨĲŰĦĲƚШĬĲШΡΜ ǂЯШ
ΝΜΜ ǂЯШΝΡΜ ǂШĲƣШΞΜΜ ǂ б 

o 9ŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШƓŸƨƖШΣΜ Ĭ7ы ьШĲŰШƚŸŔƖĳĲШыĬĲШΝΦ őШěШΞΟ őьШċƻĲĦШĬĲƚШŉƖĳƕƨĲŰĦĲƚШĬĲШΝΜ ǂЯШ
ΝΡ ǂЯШΞΜ ǂШĲƣШΟΜ ǂ б 

o 9ŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШƓŸƨƖШΣΜ Ĭ7ы ьШƓĲŰĬċŰƣШũċШŰƨŔƣШыĬĲШΞΟ őШěШΤ őьШċƻĲĦШĬĲƚШŉƖĳƕƨĲŰĦĲƚШĬĲШ
ΝΜ ǂЯШΝΡ ǂЯШΞΜ ǂШĲƣШΟΜ ǂЮ 

 

xĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШĬċŰƚШũĲƚШĬŔǭĳƖĲŰƣĲƚШǍŸŰĲƚШĬĲШĦŸŰƣŸƨƖШxĬĲŰШыěШƓċƖƣŔƖШ
ĬĲШΡΡ Ĭ7ы ььШĬŸŔƣШĶƣƖĲШĬĳƣĲƖůŔŰĳШƚƨƖШũċШĤċƚĲШĬĲШũċШƖĲũċƣŔŸŰШĬŸƚĲрĲǭĲƣШƖĲƓƖŔƚĲШĬċŰƚШũĲШéx ÅE~ЮШxĲШ
ŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШŉŸƖƣĲůĲŰƣШŊĶŰĳƚШыěШƓċƖƣŔƖШĬĲШΠΡ Ĭ7ы ьШxĬĲŰьШĲƣШũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĬŸŰƣШũĲШ
ƚŸůůĲŔũШĲƚƣШŉŸƖƣĲůĲŰƣШƓĲƖƣƨƖĤĳШыěШƓċƖƣŔƖШĬĲШΠΜ Ĭ7ы ьШxŰŔŊőƣьШĬŸŔƻĲŰƣШĶƣƖĲШĬĳƣĲƖůŔŰĳƚШĦŸŰŉŸƖůĳůĲŰƣШċƨШ
ƓĲƖůŔƚШĬќĲŰƻŔƖŸŰŰĲůĲŰƣШƚƨƖШũċШĤċƚĲШĬĲШũċШƖĲũċƣŔŸŰШĬŸƚĲрĲǭĲƣШĳƣċĤũŔĲШƓċƖШũќ§~ÉЮ 

xĲƚШǍŸŰĲƚШĬĲШĤƖƨŔƣШĬŸŔƻĲŰƣШĶƣƖĲШŔŰĬŔƕƨĳĲƚШƚƨƖШƨŰĲШĦċƖƣĲШěШũќĳĦőĲũũĲШΝоΞΡ ΜΜΜЮ 

ΝЮΠ cŔƚƣŸƖŔƕƨĲШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ 

xĲШĦċũĦƨũШċŰŰƨĲũШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШċШĬĳĤƨƣĳШĲŰШΝΦΦΣЮШsƨƚƕƨќěШũċШƣƖċŰƚƓŸƚŔƣŔŸŰШĲŰШΞΜΜΡШĬĲШũċШ
ĬŔƖĲĦƣŔƻĲШĲƨƖŸƓĳĲŰŰĲШƚƨƖШũĲШĤƖƨŔƣШĬċŰƚШũќĲŰƻŔƖŸŰŰĲůĲŰƣШыΞΜΜΞоΠΦо9EьШĬċŰƚШũĲШéx ÅE~ЯШŸŰШƨƣŔũŔƚċŔƣШũċШ
ĬŔƻŔƚŔŸŰШŸƓĳƖċƣŔŸŰŰĲũũĲШĬќƨŰĲШŢŸƨƖŰĳĲШыŢŸƨƖ аШΣ őШтШΞΟ ő бШŰƨŔƣ аШΞΟ őШтШΣ őьЮШ?ĲƓƨŔƚШũќċĬċƓƣċƣŔŸŰШĬƨШéx ÅE~Ш

 

 

2 Permis environnemental OMV/2022106386 accordé le 29 mars 2024 à Brussels Airport Company. Cette licence a été annulée par une décision du 

Conseil flamand du Contentieux des Permis (Raad voor Vergunningsbetwistingen) le 17 juillet 2025. Dans le même arrêt, le Conseil a estimé que, 

b_lq j%_rrclrc b%sl lmstc_s ncpkgq* jcq cddcrq bs ncpkgq b%cltgpmllckclr _llsjč pcqrcp_gclr cl tgescsp hsqos%_s 1. juin 2029. 
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ěШũċШĬŔƖĲĦƣŔƻĲЯШũĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШěШƖċƓƓŸƖƣĲƖШŸǭŔĦŔĲũũĲůĲŰƣШƚŸŰƣШĦċũĦƨũĳƚШƚĲũŸŰШũċШĬŔƻŔƚŔŸŰШƚƣŔƓƨũĳĲШ
ƓċƖШũċШĬŔƖĲĦƣŔƻĲШыŢŸƨƖ аШΤ őШтШΝΦ ő бШƚŸŔƖ аШΝΦ őШтШΞΟ ő бШŰƨŔƣ аШΞΟ őШтШΤ őьЮШ 

?ĲƓƨŔƚШΞΜΝΝЯШũĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШƚŸŰƣШĦċũĦƨũĳƚШěШũќċŔĬĲШĬƨШůŸĬĿũĲШĬĲШĦċũĦƨũШf ~ ΤШыƚŸƨƚрƻĲƖƚŔŸŰШ
f ~ ΤЮΜĤьЮШÂŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΜΜШěШΞΜΝΜЯШũĲШƖċƓƓŸƖƣШŸǭŔĦŔĲũШƚƨƖШũĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШƨƣŔũŔƚċŔƣШƣŸƨŢŸƨƖƚШũċШ
ƻĲƖƚŔŸŰ ΣЮΜĦШĬƨШůŸĬĿũĲЮШ9ŸůůĲШũĲШůŸĬĿũĲШƨƣŔũŔƚĳШĲƣШũċШĤċƚĲШĬĲШĬŸŰŰĳĲƚШĬќċƻŔŸŰƚШǃШċǭĳƖĲŰƣĲШŔŰǰƨĲŰƣШ
ƚƨƖШũĲШĦċũĦƨũШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣЯШũĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШƓŸƨƖШũќċŰŰĳĲ ΞΜΜΜШĲƣШũĲƚШċŰŰĳĲƚ ΞΜΜΣШěШΞΜΝΜШ
ŸŰƣШĳƣĳШƖĲĦċũĦƨũĳƚШěШũќċŔĬĲШĬĲШũċШƻĲƖƚŔŸŰШΤЮΜĤ3ЮШ9ĲƣƣĲШċƓƓƖŸĦőĲШċШƓĲƖůŔƚШĬĲШƖĲƣƖċĦĲƖШũќĳƻŸũƨƣŔŸŰШĬĲƚШ
ĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШĬĲƓƨŔƚШΞΜΜΜШƚċŰƚШŔŰǰƨĲŰĦĲШĬƨШůŸĬĿũĲШĬĲШĦċũĦƨũШƨƣŔũŔƚĳЮ 

?ĲƓƨŔƚШΞΜΞΝЯШũĲШůŸĬĿũĲШĬĲШĦċũĦƨũШEĦőŸЯШůŔƚШċƨШƓŸŔŰƣШƓċƖШ ĲƖxċĤƚШ7ЮéЮЯШĲƚƣШƨƣŔũŔƚĳЮШ ƻĲĦШEĦőŸЯШũĲƚШ
ĦċũĦƨũƚШƚŸŰƣШĲǭĲĦƣƨĳƚШƚĲũŸŰШũċШůĳƣőŸĬŸũŸŊŔĲШĲǂƓŸƚĳĲШĬċŰƚШ9E 9Ш?ŸĦЮШΞΦЯШΠĲ ĳĬŔƣŔŸŰЮШEŰШŸƨƣƖĲЯШĬĲƓƨŔƚШ
ΞΜΞΝЯШũĲƚШĬŸŰŰĳĲƚШĲƣШĬŸŰŰĳĲƚШĬќĲŰƣƖĳĲШƨƣŔũŔƚĳĲƚШĬċŰƚШũĲƚШĦċũĦƨũƚШŉŸŰƣШũќŸĤŢĲƣШĬќċůĳũŔŸƖċƣŔŸŰƚШƓċƖШ
ƖċƓƓŸƖƣШċƨǂШĦċũĦƨũƚШċŰŰƨĲũƚШċŰƣĳƖŔĲƨƖƚЮШxќċŰŰĳĲ ΞΜΝΦШċШƓċƖШċŔũũĲƨƖƚШĳƣĳШƖĲĦċũĦƨũĳĲШċƻĲĦШũĲШŰŸƨƻĲċƨШ
ůŸĬĿũĲШĬĲШĦċũĦƨũЯШĬċŰƚШũĲШĦċĬƖĲШĬƨШÅfEЮШÅĲƣƖŸƨƻĲǍШĬċƻċŰƣċŊĲШĬќĲǂƓũŔĦċƣŔŸŰƚШƕƨċŰƣШċƨǂШůŸĬŔǯĦċƣŔŸŰƚШ
ĬĲШũċШůĳƣőŸĬĲШĬĲШĦċũĦƨũШĲƣШċƨǂШĲǭĲƣƚШƚƨƖШũĲƚШŰŔƻĲċƨǂШĬĲШĤƖƨŔƣШĦċũĦƨũĳƚШěШũќŰŰĲǂĲШ[Ю 

 

?ĲƓƨŔƚШũќċŰŰĳĲ ΞΜΞΝЯШũĲШĦċũĦƨũШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШĲƚƣШĲǭĲĦƣƨĳШěШũќċŔĬĲШĬƨШůŸĬĿũĲШĬĲШĦċũĦƨũШĬĲШĤƖƨŔƣШ
EĦőŸЮШEĦőŸШċШĳƣĳШůŔƚШċƨШƓŸŔŰƣШĦŸŰŉŸƖůĳůĲŰƣШċƨǂШƚƓĳĦŔǯĦċƣŔŸŰƚШĬĲШ9E 9Ш?ŸĦЮШΞΦЯШΠĲ ĳĬŔƣŔŸŰШыΞΜΝΣьЮШ
EĦőŸШċШĳƣĳШƻĳƖŔǯĳШƚƨƖШũċШĤċƚĲШĬƨШĦċĬƖĲШĬĲШƻĳƖŔǯĦċƣŔŸŰШĬĲШ9E 9Ш?ŸĦЮШΞΦЯШΠĲ ĳĬŔƣŔŸŰЯШéŸũƨůĲ ΟЮШEĦőŸШ
ƨƣŔũŔƚĲШũċШĤċƚĲШĬĲШĬŸŰŰĳĲƚШ  ÂШƻĲƖƚŔŸŰ ΞЮΟЮ 

9ĲШũŸŊŔĦŔĲũШĲƚƣШĬŸŰĦШĦŸŰŉŸƖůĲШċƨǂШĦŸŰĬŔƣŔŸŰƚШĬƨШéx ÅE~ аШў xĲШĦċũĦƨũШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШĬŸŔƣШĶƣƖĲШ
ĲǭĲĦƣƨĳШěШũќċŔĬĲШĬќƨŰШůŸĬĿũĲШĬĲШĦċũĦƨũШĦŸůƓċƣŔĤũĲШċƻĲĦШũċШůĳƣőŸĬŸũŸŊŔĲШĲǂƓŸƚĳĲШĬċŰƚШ9E 9Ш?ŸĦЮШΞΦЯШ
ΟĲ ĳĬŔƣŔŸŰШыΞΜΜΡьШŸƨШƨŰĲШĳĬŔƣŔŸŰШƨũƣĳƖŔĲƨƖĲЮ џШxĲШũŸŊŔĦŔĲũШĲƚƣШĳŊċũĲůĲŰƣШĦŸŰŉŸƖůĲШěШũċШĬŔƖĲĦƣŔƻĲШ
ĲƨƖŸƓĳĲŰŰĲ ΞΜΜΞоΠΦо9EШƚƨƖШũĲШĤƖƨŔƣШĬċŰƚШũќĲŰƻŔƖŸŰŰĲůĲŰƣЮ 

ΝЮΡ ?ŸŰŰĳĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚ 

xĲƚШĬŸŰŰĳĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚШũĲƚШƓũƨƚШƖĳĦĲŰƣĲƚШċƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΣШƚŸŰƣШƨƣŔũŔƚĳĲƚШƓŸƨƖШĬĳƣĲƖůŔŰĲƖШũĲШ
ŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲƣШũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШĬċŰƚШũĲƚШǍŸŰĲƚШĬĲШĦŸŰƣŸƨƖЮШEŰШ
ĦŸůƓũĳůĲŰƣЯШĬĲƚШĬŸŰŰĳĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚШĬċƣċŰƣШĬƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΞШƚŸŰƣШƨƣŔũŔƚĳĲƚШƓŸƨƖШĬĳƣĲƖůŔŰĲƖШũĲШ
ŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШŉŸƖƣĲůĲŰƣШŊĶŰĳƚШĲƣШĬŸŰƣШũĲШƚŸůůĲŔũШĲƚƣШŉŸƖƣĲůĲŰƣШƓĲƖƣƨƖĤĳЯШĦŸŰŉŸƖůĳůĲŰƣШċƨǂШ
ĬŔƚƓŸƚŔƣŔŸŰƚШĳŰŸŰĦĳĲƚШĬċŰƚШũĲƚШĦŸŰĬŔƣŔŸŰƚШƚƓĳĦŔċũĲƚШĬƨШƓĲƖůŔƚШĬќĲŰƻŔƖŸŰŰĲůĲŰƣЮ 

ƻċŰƣШΞΜΝΤЯШĬċŰƚШũĲƚШƖċƓƓŸƖƣƚШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣЯШũċШƓŸƓƨũċƣŔŸŰШĲǂƓŸƚĳĲШĳƣċŔƣШĬĳƣĲƖůŔŰĳĲШƚƨƖШũċШ
ĤċƚĲШĬќƨŰĲШƖĳƓċƖƣŔƣŔŸŰШőŸůŸŊĿŰĲШĬƨШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƚƨƖШũċШƚƨƓĲƖǯĦŔĲШĬƨШƚĲĦƣĲƨƖШƚƣċƣŔƚƣŔƕƨĲЮШ.Ш
ƓċƖƣŔƖШĬĲШΞΜΝΤЯШũċШůĳƣőŸĬĲШĬĲШĦċũĦƨũШċШĳƣĳШċǭŔŰĳĲШƓŸƨƖШƓƖĲŰĬƖĲШĲŰШĦŸůƓƣĲШũċШũŸĦċũŔƚċƣŔŸŰШƖĳĲũũĲШĬĲƚШ
ƓŸŔŰƣƚШĬќċĬƖĲƚƚĲЮШxĲШŰŸůĤƖĲШĬĲШƓĲƖƚŸŰŰĲƚШĲƚƣШĦċũĦƨũĳШƓċƖШċĬƖĲƚƚĲШƚƨƖШũċШĤċƚĲШĬĲƚШǯĦőŔĲƖƚШĬќċĬƖĲƚƚĲƚШ
ĬĲШũċШÅĳŊŔŸŰШĬĲШ7ƖƨǂĲũũĲƚр9ċƓŔƣċũĲЯШĬĲШũċШìċũũŸŰŔĲШĲƣШĬĲШũċШ[ũċŰĬƖĲЯШĲŰШĦŸůĤŔŰċŔƚŸŰШċƻĲĦШũĲƚШ
ŔŰŉŸƖůċƣŔŸŰƚШĬĳůŸŊƖċƓőŔƕƨĲƚШƓċƖШƚĲĦƣĲƨƖШƚƣċƣŔƚƣŔƕƨĲЮШÂŸƨƖШĦĲШŉċŔƖĲЯШũĲШŰŸůĤƖĲШĬĲШƓĲƖƚŸŰŰĲƚШƓċƖШ
ƚĲĦƣĲƨƖШƚƣċƣŔƚƣŔƕƨĲШĲƚƣШƖĳƓċƖƣŔШƨŰŔŉŸƖůĳůĲŰƣШĲŰƣƖĲШũĲШŰŸůĤƖĲШĬќċĬƖĲƚƚĲƚЮШEŰШ[ũċŰĬƖĲЯШũĲƚШċĬƖĲƚƚĲƚШ
ƚŔƣƨĳĲƚШĬċŰƚШĬĲƚШƓċƖĦƚШĬќċĦƣŔƻŔƣĳШĳĦŸŰŸůŔƕƨĲШƚŸŰƣШĲǂĦũƨĲƚЯШěШůŸŔŰƚШƕƨќŔũШŰќǃШċŔƣШĬċŰƚШƨŰШƚĲĦƣĲƨƖШ
ƚƣċƣŔƚƣŔƕƨĲШƕƨĲШĬĲƚШċĬƖĲƚƚĲƚШƚŔƣƨĳĲƚШĬċŰƚШĬĲƚШƓċƖĦƚШĬќċĦƣŔƻŔƣĳШĳĦŸŰŸůŔƕƨĲЮШxĲƚШĳũĳůĲŰƣƚШĦŔрĬĲƚƚƨƚШ
ƚŸŰƣШƨŰŔƕƨĲůĲŰƣШĬќċƓƓũŔĦċƣŔŸŰШƚƨƖШũĲƚШĲůƓũċĦĲůĲŰƣƚШĲŰШ[ũċŰĬƖĲЯШĬċŰƚШũċШůĲƚƨƖĲШŸƮШŔũШŰќĲǂŔƚƣĲШƓċƚШĬĲШ

 

 

3 En ce qui concerne les contours de fréquence de 60 et 70 b@&?'* qcsjc j%_llčc 2010 a été calculée via la version 7.0b du modèle de calcul INM. 
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ǯĦőŔĲƖƚШĬќċĬƖĲƚƚĲƚШĬĲƚШƓċƖĦƚШĬќċĦƣŔƻŔƣĳШĳĦŸŰŸůŔƕƨĲШċƨШƚĲŔŰШĬĲШũċШÅĳŊŔŸŰШĬĲШ7ƖƨǂĲũũĲƚр9ċƓŔƣċũĲШĲƣШĲŰШ
ìċũũŸŰŔĲЮШШ 

ΝЮΣ ?ŸŰŰĳĲƚШƚŸƨƖĦĲƚ 

?ĲƚШĬŸŰŰĳĲƚШƚŸƨƖĦĲƚШŸŰƣШĳƣĳШůŔƚĲƚШěШĬŔƚƓŸƚŔƣŔŸŰШƓċƖШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃШƓŸƨƖШũĲШĦċũĦƨũШĬĲƚШ
ĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШĲƣШƓŸƨƖШũċШĦŸůƓċƖċŔƚŸŰШĬĲƚШƖĳƚƨũƣċƣƚШċƻĲĦШĦĲƨǂШĬƨШƖĳƚĲċƨШĬĲШůĲƚƨƖĲШĬƨШĤƖƨŔƣЮШÖŰШ
ċƓĲƖĩƨШĦŸůƓũĲƣШĬĲШĦĲƚШĬŸŰŰĳĲƚШƚŸƨƖĦĲƚШċĦĦŸůƓċŊŰĳШĬĲШƖĳŉĳƖĲŰĦĲƚШċƨǂШǯĦőŔĲƖƚШĦŸŰĦĲƖŰĳƚШǯŊƨƖĲШěШ
ũќŰŰĲǂĲШ]Ю 
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Ǐ &ⱴ`«  ­«´ 

ΞЮΝ EǂƓũŔĦċƣŔŸŰШĬĲШƕƨĲũƕƨĲƚШŰŸƣŔŸŰƚШƨƣŔũŔƚĳĲƚ 

ǏŸǎŸǎ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ 

EŰШĦŸŰƚĳƕƨĲŰĦĲШĬƨШƣƖċǯĦШċĳƖŔĲŰЯШƨŰШĦĲƖƣċŔŰШŰŔƻĲċƨШĬĲШĦőċƖŊĲШƚŸŰŸƖĲШĲƚƣШŸĤƚĲƖƻĳШŸƨШĦċũĦƨũĳШěШĦőċƕƨĲШ
ƓŸŔŰƣШċƨƣŸƨƖШĬĲШũќċĳƖŸƓŸƖƣЮШEŰШƖċŔƚŸŰШŰŸƣċůůĲŰƣШĬĲƚШĳĦċƖƣƚШĬĲШĬŔƚƣċŰĦĲШƓċƖШƖċƓƓŸƖƣШěШũċШƚŸƨƖĦĲШĬĲШ
ĤƖƨŔƣЯШũċШƻċũĲƨƖШƓĲƨƣШŉŸƖƣĲůĲŰƣШƻċƖŔĲƖШĬќƨŰШƓŸŔŰƣШěШũќċƨƣƖĲЮШxĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШƚŸŰƣШĬĲƚШŔƚŸũŔŊŰĲƚЯШƚŸŔƣШ
ĬĲƚШũŔŊŰĲƚШĬĲШĦőċƖŊĲШƚŸŰŸƖĲШĳŊċũĲЮШ9ĲƚШũŔŊŰĲƚШƖĲũŔĲŰƣШũĲƚШƓŸŔŰƣƚШŸƮШƨŰĲШĦőċƖŊĲШƚŸŰŸƖĲШĳŊċũĲШĲƚƣШ
ŸĤƚĲƖƻĳĲШŸƨШĦċũĦƨũĳĲЮ 

xĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШċǭŔĦőċŰƣШũĲƚШƻċũĲƨƖƚШũĲƚШƓũƨƚШĳũĲƻĳĲƚШƚĲШƣƖŸƨƻĲŰƣШěШƓƖŸǂŔůŔƣĳШĬĲШũċШƚŸƨƖĦĲШĬĲШ
ĤƖƨŔƣЮШÂũƨƚШŸŰШƚќĳũŸŔŊŰĲШĬĲШũċШƚŸƨƖĦĲШĬĲШĤƖƨŔƣЯШƓũƨƚШũċШƻċũĲƨƖШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШĬŔůŔŰƨĲЮ 

ǏŸǎŸǏ 9ŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲ 

xќŔůƓċĦƣШċĦŸƨƚƣŔƕƨĲШĬƨШƓċƚƚċŊĲШĬќƨŰШċƻŔŸŰШƓĲƨƣШĶƣƖĲШĦċƖċĦƣĳƖŔƚĳШĲŰШĦőċƕƨĲШƓŸŔŰƣШċƨƣŸƨƖШĬĲШũќċĳƖŸƓŸƖƣШ
ƓċƖШũĲШŰŔƻĲċƨШĬĲШĤƖƨŔƣШůċǂŔůƨůШŸĤƚĲƖƻĳШƓĲŰĬċŰƣШũĲШƓċƚƚċŊĲЮШ9ĲШŰŔƻĲċƨШĬĲШĤƖƨŔƣШůċǂŔůƨůШƓĲƨƣЯШƓċƖШ
ĲǂĲůƓũĲЯШĶƣƖĲШĬĳǯŰŔШĦŸůůĲШũĲШůċǂŔůƨůШĬĲƚШŰŔƻĲċƨǂШĬĲШƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШĳƕƨŔƻċũĲŰƣƚШƚƨƖШƨŰĲШ
ƚĲĦŸŰĬĲШыxĲƕЯΝƚЯůċǂьШƓĲŰĬċŰƣШĦĲШƓċƚƚċŊĲЮ 

ÂŸƨƖШũċШƣŸƣċũŔƣĳШĬĲƚШƓċƚƚċŊĲƚШĬќċƻŔŸŰШƓĲŰĬċŰƣШƨŰĲШċŰŰĳĲЯШŔũШĲƚƣШƓŸƚƚŔĤũĲШĬĲШĦċũĦƨũĲƖШũĲШŰŸůĤƖĲШĬĲШŉŸŔƚШ
ŸƮШũĲШŰŔƻĲċƨШůċǂŔůƨůШĬĲШƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШŉƖċŰĦőŔƣШƨŰĲШƻċũĲƨƖШĬŸŰŰĳĲЮШxĲШŰŸůĤƖĲШĬĲШŉŸŔƚШŸƮШĦĲƣƣĲШ
ƻċũĲƨƖШĲƚƣШĬĳƓċƚƚĳĲШĲŰШůŸǃĲŰŰĲШƓċƖШŢŸƨƖШƖĲƓƖĳƚĲŰƣĲШũċШŉƖĳƕƨĲŰĦĲШĬĲШĬĳƓċƚƚĲůĲŰƣЮШxĲƚШĦŸŰƣŸƨƖƚШĬĲШ
ŉƖĳƕƨĲŰĦĲШƖĲũŔĲŰƣШũĲƚШƓŸŔŰƣƚШƓŸƨƖШũĲƚƕƨĲũƚШĦĲШŰŸůĤƖĲШĲƚƣШŔĬĲŰƣŔƕƨĲЮ 

ǏŸǎŸǐ üŸŰĲƚШĬĲШĤƖƨŔƣ 

ÖŰĲШǍŸŰĲШĬĲШĤƖƨŔƣШĲƚƣШƨŰĲШǍŸŰĲШĬĳũŔůŔƣĳĲШƓċƖШĬĲƨǂШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШƚƨĦĦĲƚƚŔŉƚЮШÂċƖШĲǂĲůƓũĲЯШũċШǍŸŰĲШ
ĬĲШĤƖƨŔƣ ΣΜШěШΣΡ Ĭ7ы ьШĲƚƣШũċШǍŸŰĲШƕƨŔШĲƚƣШĬĳũŔůŔƣĳĲШƓċƖШũĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШĬĲШΣΜШĲƣШΣΡ Ĭ7ы ьЮ 

ǏŸǎŸǑ  ŔƻĲċƨШĬĲШƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШĳƕƨŔƻċũĲŰƣШƓŸŰĬĳƖĳШ ЯШxĲƕЯÑ 

xĲШĤƖƨŔƣШƓƖŸƻŸƕƨĳШƓċƖШĬĲƚШċƻŔŸŰƚШĲŰШƚƨƖƻŸũШŰќĲƚƣШƓċƚШƨŰШĤƖƨŔƣШĦŸŰƚƣċŰƣЯШůċŔƚШċШƓũƨƣŻƣШũċШƓƖŸƓƖŔĳƣĳШ
ĬќċƣƣĲŔŰĬƖĲШƖċƓŔĬĲůĲŰƣШƨŰШŰŔƻĲċƨШůċǂŔůƨůШƓŸƨƖШĬŔůŔŰƨĲƖШĲŰƚƨŔƣĲШƖċƓŔĬĲůĲŰƣЮШÂŸƨƖШƖĲƓƖŸĬƨŔƖĲШũċШ
ĦőċƖŊĲШƚŸŰŸƖĲШĲŰШƨŰШĲŰĬƖŸŔƣШĬĳƣĲƖůŔŰĳШĲƣШěШũċШƚƨŔƣĲШĬĲƚШĤƖƨŔƣƚШǰƨĦƣƨċŰƣƚШƚƨƖШƨŰĲШƓĳƖŔŸĬĲЯШũќŸĤƚĲƖƻċƣŔŸŰШ
ƓŸƖƣĲШƚƨƖШũĲШŰŔƻĲċƨШĬĲШƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШĳƕƨŔƻċũĲŰƣШƓŸŰĬĳƖĳШ ШxĲƕЯÑШ 

xĲШŰŔƻĲċƨШĬĲШƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШĳƕƨŔƻċũĲŰƣШƓŸŰĬĳƖĳШ ШxĲƕЯÑЯШƚƨƖШƨŰĲШƓĳƖŔŸĬĲШÑЯШĲƚƣШũĲШŰŔƻĲċƨШĬĲШ
ƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШĬƨШĤƖƨŔƣШĦŸŰƚƣċŰƣШƕƨŔШĦŸŰƣŔĲŰƣШũċШůĶůĲШĳŰĲƖŊŔĲШċĦŸƨƚƣŔƕƨĲШƓĲŰĬċŰƣШũċШůĶůĲШ
ƓĳƖŔŸĬĲШƕƨĲШũĲШĤƖƨŔƣШǰƨĦƣƨċŰƣЮШxќƨŰŔƣĳШĲǂƓƖŔůċŰƣШƨŰШŰŔƻĲċƨШĬĲШƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШĳƕƨŔƻċũĲŰƣШƓŸŰĬĳƖĳШ
ШĲƚƣШũĲШĬ7ы ьЮ 

xќŔŰĬŔĦċƣŔŸŰШў ƓŸŰĬĳƖĳШ џШыŔŰĬĲǂШ ьШŔŰĬŔƕƨĲШũќƨƣŔũŔƚċƣŔŸŰШĬќƨŰШǯũƣƖĲШ ШƓŸƨƖШĬĳƣĲƖůŔŰĲƖШũĲƚШŰŔƻĲċƨǂШĬĲШ
ƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲЮШ9ĲШǯũƣƖĲШƖĲǰĿƣĲШũċШƚĲŰƚŔĤŔũŔƣĳШĬĲШũќŸƖĲŔũũĲШőƨůċŔŰĲШċƨШƣŸŰШĬƨШĤƖƨŔƣЮШxĲƚШŉƖĳƕƨĲŰĦĲƚШ
ƚŸŰŸƖĲƚШċƨǂƕƨĲũũĲƚШũќŸƖĲŔũũĲШĲƚƣШƚĲŰƚŔĤũĲШŸŰƣШƨŰĲШƓũƨƚШŉŸƖƣĲШƓŸŰĬĳƖċƣŔŸŰШƕƨĲШĦĲũũĲƚШċƨǂƕƨĲũũĲƚШũќŸƖĲŔũũĲШ
ĲƚƣШůŸŔŰƚШƚĲŰƚŔĤũĲЮШxċШƓŸŰĬĳƖċƣŔŸŰШ ШĲƚƣШŔŰƣĲƖŰċƣŔŸŰċũĲůĲŰƣШƖĲĦŸŰŰƨĲШĦŸůůĲШĳƣċŰƣШx ШůĲƚƨƖĲШ
ƚĲƖƻċŰƣШěШĬĳƣĲƖůŔŰĲƖШũċШĦőċƖŊĲШƚŸŰŸƖĲШċƨƣŸƨƖШĬĲƚШċĳƖŸƓŸƖƣƚЮШEũũĲШĲƚƣШĳŊċũĲůĲŰƣШŔůƓŸƚĳĲШĬċŰƚШũċШ
ũĳŊŔƚũċƣŔŸŰШéx ÅE~ШƖĲũċƣŔƻĲШċƨǂШċĳƖŸƓŸƖƣƚЮ 

xĲШƓƖĳƚĲŰƣШƖċƓƓŸƖƣШƓŸƖƣĲШƚƨƖШũĲШĦċũĦƨũШĬĲШƣƖŸŔƚШƣǃƓĲƚШĬĲШĦŸŰƣŸƨƖƚШxĲƕЯÑЯШěШƚċƻŸŔƖ а 
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¶ xĬċǃ аШũĲШŰŔƻĲċƨШĬĲШƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШĳƕƨŔƻċũĲŰƣШƓŸŰĬĳƖĳШ ШƓŸƨƖШũċШŢŸƨƖŰĳĲЯШĦĲũũĲрĦŔШĳƣċŰƣШĬĳǯŰŔĲШ
ĦŸůůĲШũċШƓĳƖŔŸĬĲШĦŸůƓƖŔƚĲШĲŰƣƖĲШΤ őШĲƣШΝΦ ő б 

¶ xĲƻĲŰŔŰŊ аШũĲШŰŔƻĲċƨШĬĲШƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШĳƕƨŔƻċũĲŰƣШƓŸŰĬĳƖĳШ ШƓŸƨƖШũĲШƚŸŔƖЯШĦĲũƨŔрĦŔШĳƣċŰƣШĬĳǯŰŔШ
ĦŸůůĲШũċШƓĳƖŔŸĬĲШĦŸůƓƖŔƚĲШĲŰƣƖĲШΝΦ őШĲƣШΞΟ ő б 

¶ xŰŔŊőƣ аШũĲШŰŔƻĲċƨШĬĲШƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШƓŸŰĬĳƖĳШ ШƓŸƨƖШũċШŰƨŔƣЯШĦĲũũĲрĦŔШĳƣċŰƣШĬĳǯŰŔĲШĦŸůůĲШũċШ
ƓĳƖŔŸĬĲШĦŸůƓƖŔƚĲШĲŰƣƖĲШΞΟ őШĲƣШΤ őЮ 

 
ǏŸǎŸǒ xĬĲŰ 

xċШĬŔƖĲĦƣŔƻĲШĲƨƖŸƓĳĲŰŰĲШƖĲũċƣŔƻĲШěШũќĳƻċũƨċƣŔŸŰШĲƣШěШũċШŊĲƚƣŔŸŰШĬƨШĤƖƨŔƣШĬċŰƚШũќĲŰƻŔƖŸŰŰĲůĲŰƣШ
ыƣƖċŰƚƓŸƚĳĲШĬċŰƚШũĲШéx ÅE~ ffьШƖĲĦŸůůċŰĬĲШũќƨƣŔũŔƚċƣŔŸŰШĬƨШƓċƖċůĿƣƖĲШxĬĲŰШƓŸƨƖШĬĳƣĲƖůŔŰĲƖШ
ũќĲǂƓŸƚŔƣŔŸŰШċƨШĤƖƨŔƣШƚƨƖШƨŰĲШƓĳƖŔŸĬĲШƓũƨƚШũŸŰŊƨĲЮШxĲШxĬĲŰШыxĲƻĲũШ?ċǃрEƻĲŰŔŰŊр ŔŊőƣьШĲƚƣШũĲШŰŔƻĲċƨШĬĲШ
ƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШĳƕƨŔƻċũĲŰƣШƓŸŰĬĳƖĳШ ШƚƨƖШΞΠ őĲƨƖĲƚЯШƕƨŔШƣŔĲŰƣШĦŸůƓƣĲШĬќƨŰĲШĦŸƖƖĲĦƣŔŸŰШ
ыƓĳŰċũŔƚċŰƣĲьШĬĲШΡ Ĭ7ы ьШƓŸƨƖШũĲШĤƖƨŔƣШƓƖŸĬƨŔƣШũĲШƚŸŔƖШыĳŊċũĲШěШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШƻŸũƚШĲŰШ
ƚŸŔƖĳĲШƚĲũŸŰШƨŰШŉċĦƣĲƨƖШĬĲШΟЯΝΣьШĲƣШĬĲШΝΜ Ĭ7ы ьШũċШŰƨŔƣШыĳŊċũĲШěШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШƻŸũƚШĬĲШ
ŰƨŔƣШƚĲũŸŰШƨŰШŉċĦƣĲƨƖШĬĲШΝΜьЮШÂŸƨƖШũĲШĦċũĦƨũШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĬĲŰЯШũċШƓƖŸĦĳĬƨƖĲШċƓƓũŔƕƨĳĲШĲƚƣШ
ĦŸŰŉŸƖůĲШěШũċШƖƨĤƖŔƕƨĲ ΡΤШĬƨШéx ÅE~ ffШƖĲũċƣŔƻĲШěШũċШĬŔƻŔƚŔŸŰШĬќƨŰĲШŢŸƨƖŰĳĲЯШũĲШƚŸŔƖШĳƣċŰƣШĦŸůƓƖŔƚШĲŰƣƖĲШ
ΝΦ őШĲƣШΞΟ őШĲƣШũċШŰƨŔƣШĲŰƣƖĲШΞΟ őШĲƣШΤ őЮШxĬĲŰШĲƚƣШũċШƚŸůůĲШĳŰĲƖŊĳƣŔƕƨĲШƓŸŰĬĳƖĳĲШĬĲШĦĲƚШƣƖŸŔƚШƓĳƖŔŸĬĲƚШ
ůŸǃĲŰŰċŰƣШƨŰĲШƓŸŰĬĳƖċƣŔŸŰШĤċƚĳĲШƚƨƖШƨŰШŰŸůĤƖĲШĬќőĲƨƖĲƚШƓŸƨƖШĦőċƕƨĲШƓĳƖŔŸĬĲШыΝΞ őĲƨƖĲƚШƓŸƨƖШũċШ
ŢŸƨƖŰĳĲЯШΠ őĲƨƖĲƚШƓŸƨƖШũĲШƚŸŔƖШĲƣШΥ őĲƨƖĲƚШƓŸƨƖШũċШŰƨŔƣьЮ 

ΞЮΞ xŔĲŰШĲŰƣƖĲШŰƨŔƚċŰĦĲШĲƣШĦőċƖŊĲШƚŸŰŸƖĲ 

ÂŸƨƖШĬĳƣĲƖůŔŰĲƖШũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШĬċŰƚШũĲШĦŸŰƣŸƨƖШĬĲШĤƖƨŔƣШxĬĲŰШĬĲШ
ΡΡ Ĭ7ы ьЯШũĲШéx ÅE~ ffЯШƚĲĦƣŔŸŰ ΡЮΡΤШĦŸůƓƖĲŰĬШƨŰĲШƖĲũċƣŔŸŰШĬŸƚĲрĲǭĲƣЮШ9ĲƣƣĲШŉŸƖůƨũĲШĬŸŰŰĲШũĲШ
ƓŸƨƖĦĲŰƣċŊĲШĬĲШƓŸƓƨũċƣŔŸŰШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳĲШĲŰШŉŸŰĦƣŔŸŰШĬĲШũċШĦőċƖŊĲШƚŸŰŸƖĲШĲǂƓƖŔůĳĲШĲŰШ
xĬĲŰШы[ŔŊƨƖĲШΝьЮ 

  

 
[ŔŊƨƖĲШΝаШÂŸƨƖĦĲŰƣċŊĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШĲŰШŉŸŰĦƣŔŸŰШĬƨШxĬĲŰШƓŸƨƖШũĲШĤƖƨŔƣШĬĲƚШ
ċƻŔŸŰƚ 

ыÉŸƨƖĦĲ аШũĳŊŔƚũċƣŔŸŰШĲŰƻŔƖŸŰŰĲůĲŰƣċũĲШéx ÅE~ЯШĤċƚĳШƚƨƖШ~ŔĲĬĲůċ ΞΜΜΜь 
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Lden en dB(A)

Pourcentage de personnes potentiellement très gênées en fonction de la charge 
sonore Lden

% de personnes très gênées = ­9,199*10-5 * (Lden-42)³ + 3,932*10-2 * (Lden-42)² + 0,2939 * 
(Lden-42)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǎǏTXǎǎǔ 

xċШŉŸƖůƨũĲШĦŔрĬĲƚƚƨƚШƓƖŸƻŔĲŰƣШĬќƨŰĲШċŰċũǃƚĲШĬĲШƚǃŰƣőĿƚĲШĬĲШĬŔǭĳƖĲŰƣĲƚШĲŰƕƨĶƣĲƚШƚƨƖШũĲƚШŰƨŔƚċŰĦĲƚШ
ƚŸŰŸƖĲƚШċƨƣŸƨƖШĬĲШĬŔƻĲƖƚШċĳƖŸƓŸƖƣƚШĲƨƖŸƓĳĲŰƚШĲƣШċůĳƖŔĦċŔŰƚШĲǭĲĦƣƨĳĲШƓċƖШ~ŔĲĬĲůċ4ШĲƣШċШĳƣĳШƖĲƓƖŔƚĲШ
ƓċƖШũĲШ]ÑΞШ?ŸƚĲоĲǭĲƣШĬĲШũċШ9ŸůůŔƚƚŔŸŰШĲƨƖŸƓĳĲŰŰĲ5ЮШ ŸƣĲǍШƕƨĲШũĲШxĬĲŰШĬĳƣĲƖůŔŰĲШƚĲƨũĲůĲŰƣШΟΜ ӖШ
ĲŰƻŔƖŸŰШĬĲШũċШƻċƖŔċŰĦĲШĬĲƚШŰƨŔƚċŰĦĲƚШƣƖĿƚШŊĶŰċŰƣĲƚШƖċƓƓŸƖƣĳĲƚ6Я7ЮШ 

fũШĲƚƣШƚƣŔƓƨũĳШĬċŰƚШũĲƚШĦŸŰĬŔƣŔŸŰƚШƓċƖƣŔĦƨũŔĿƖĲƚШĬƨШƓĲƖůŔƚШĬќĲŰƻŔƖŸŰŰĲůĲŰƣШĬĲШũќċĳƖŸƓŸƖƣШƕƨќŔũШĦŸŰƻŔĲŰƣШ
ĳŊċũĲůĲŰƣШĬĲШĬĳƣĲƖůŔŰĲƖШĦőċƕƨĲШċŰŰĳĲШũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШŉŸƖƣĲůĲŰƣШŊĶŰĳƚШĬċŰƚШũĲШĦŸŰƣŸƨƖШĬĲШ
ĤƖƨŔƣШxĬĲŰШĬĲШΠΡ Ĭ7ы ьШы[ŔŊƨƖĲШΞьШĲƣШĬќőċĤŔƣċŰƣƚШĬŸŰƣШũĲШƚŸůůĲŔũШĲƚƣШŉŸƖƣĲůĲŰƣШƓĲƖƣƨƖĤĳШĬċŰƚШũĲШĦŸŰƣŸƨƖШ
ĬĲШĤƖƨŔƣШxŰŔŊőƣШĬĲШΠΜ Ĭ7ы ьШы[ŔŊƨƖĲШΞьЯШĲŰШƨƣŔũŔƚċŰƣШũċШƖĲũċƣŔŸŰШĬŸƚĲрĲǭĲƣШƚƓĳĦŔǯĳĲШƓċƖШũќ§~É8ЮШÖŰĲШ
ċĬċƓƣċƣŔŸŰШĬĲШũċШĬŔƖĲĦƣŔƻĲШĲƨƖŸƓĳĲŰŰĲШƖĲũċƣŔƻĲШěШũќĳƻċũƨċƣŔŸŰШĲƣШěШũċШŊĲƚƣŔŸŰШĬƨШĤƖƨŔƣШĬċŰƚШ
ũќĲŰƻŔƖŸŰŰĲůĲŰƣШыΞΜΜΞоΠΦо9Eь9ШƖĲƓƖĲŰĬШũĲƚШŰŸƨƻĲũũĲƚШƖĲũċƣŔŸŰƚШĬŸƚĲрĲǭĲƣШƓƖĳƚĲŰƣĳĲƚШƓċƖШũќ§~ÉЮ 

 

 

[ŔŊƨƖĲШΞаШÂŸƨƖĦĲŰƣċŊĲШĬќőċĤŔƣċŰƣƚШŉŸƖƣĲůĲŰƣШŊĶŰĳƚШĲŰШŉŸŰĦƣŔŸŰШĬƨШxĬĲŰШƓŸƨƖШũĲШĤƖƨŔƣШĬĲƚШċƻŔŸŰƚ 

 

 

 

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 transportation 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 Jgelcq bgpcarpgacq pcj_rgtcq _s `psgr b_lq j%cltgpmllckclr b_lq j_ Pčegml cspmnčcllc &0./6'* MKQ* GQ@L 978 92 890 53563  
9 DIRECTIVE (UE) 2020/367 DE LA COMMISSION du 4 mars 0.0. kmbgdg_lr j%_llcvc III de la directive 2002/49/CE du Parlement européen et du 

Amlqcgj cl ac osg amlacplc j%čr_`jgqqckclr bc kčrfmbcq b%čt_js_rgml bcq cddcrq lsgqg`jcq bs `psgr b_lq j%cltgpmllckclr, 

0%

10%

20%

30%

40%

50%

60%

70%

45 50 55 60 65 70 75

N
m
s
p
a
c
l
r
_
e
c
b
%
f
_
`
g
r
_
l
r
q
r
p
Đ
q
e
Ď
l
č
q

Lden en dB(A)

Pourcentage de personnes gravement gênées en fonction de la charge sonore Lden

# b%f_`gr_lrq dmprckclr eĎlčq ;­50,9693 + 1,0168 * Lden + 0,0072 *Lden
2



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǎǐTXǎǎǔ 

 

[ŔŊƨƖĲШΟаШÂŸƨƖĦĲŰƣċŊĲШĬќőċĤŔƣċŰƣƚШĬŸŰƣШũĲШƚŸůůĲŔũШĲƚƣШŉŸƖƣĲůĲŰƣШƓĲƖƣƨƖĤĳШĲŰШŉŸŰĦƣŔŸŰШĬƨШxŰŔŊőƣШƓŸƨƖШũĲШ
ĤƖƨŔƣШĬĲƚШċƻŔŸŰƚ 
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Lnight en dB(A)

Nmspaclr_ec b%f_`gr_lrq bmlr jc qmkkcgj cqr dmprckclr ncprsp`č cl dmlargml bs Jnight

de la charge sonore
# b%f_`gr_lrq bmlr jc qmkkcgj cqr dmprckclr ncprsp`č ; /4*5663- 0,9293 * Lnight + 0,0198 

* Lnight
2



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǎǑTXǎǎǔ 

ǐ 5ⱴº|­TX TX º³JÆJ Ӄ 

?ĲƓƨŔƚШũќċŰŰĳĲ ΞΜΞΝЯШũĲШůŸĬĿũĲШĬĲШĦċũĦƨũШEĦőŸЯШůŔƚШċƨШƓŸŔŰƣШƓċƖШ ĲƖxċĤƚШ7ЮéЮЯШĲƚƣШƨƣŔũŔƚĳШƓŸƨƖШĦċũĦƨũĲƖШ
ũĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣЮШ9ĲШůŸĬĿũĲШĲƣШũċШůĳƣőŸĬĲШĬĲШƣƖċƻċŔũШƚƨŔƻŔĲШƚŸŰƣШĦŸŰŉŸƖůĲƚШěШũċШůĳƣőŸĬŸũŸŊŔĲШ
ƓƖĲƚĦƖŔƣĲШƓċƖШũċШũĳŊŔƚũċƣŔŸŰШéx ÅE~ШыƚĲĦƣŔŸŰ ΡЮΡΤШ ĳƖŸƓŸƖƣƚьШĲƣШ9E 9Ш?ŸĦЮШΞΦЯШΠĲ ĳĬŔƣŔŸŰШыΞΜΝΣьЮШEŰШ
ŸƨƣƖĲЯШĬĲƓƨŔƚШΞΜΞΝЯШƕƨĲũƕƨĲƚШƓƖĳĦŔƚŔŸŰƚШƚŸŰƣШċƓƓŸƖƣĳĲƚШĬċŰƚШũċШůĳƣőŸĬĲШĬĲШĦċũĦƨũШƓċƖШƖċƓƓŸƖƣШċƨǂШ
ĦċũĦƨũƚШċŰŰƨĲũƚШċŰƣĳƖŔĲƨƖƚЮШ9ĲШĦőċƓŔƣƖĲШĬĳĦƖŔƣШũċШůĳƣőŸĬĲШĬĲШƣƖċƻċŔũЮ 

xċШƓƖŸĦĳĬƨƖĲШĬĲШĦċũĦƨũШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШĦŸůƓƖĲŰĬШƣƖŸŔƚШƓőċƚĲƚ а 

¶ xċШ ĦŸůƓŔũċƣŔŸŰШ ĬќŔŰŉŸƖůċƣŔŸŰƚШ ƖĲũċƣŔƻĲƚШ ċƨǂШ ůŸƨƻĲůĲŰƣƚШ ĬĲШ ƻŸũШ ĦŸŰĦĲƖŰĳƚЯШ ċƨǂШ ƣƖċŢĲĦƣŸŔƖĲƚШ
ĲůƓƖƨŰƣĳĲƚШĲƣШċƨǂШĦċƖċĦƣĳƖŔƚƣŔƕƨĲƚШĬĲƚШċƻŔŸŰƚЯШĲƣШĬĲƚШĬŸŰŰĳĲƚШůĳƣĳŸƖŸũŸŊŔƕƨĲƚ б 

¶ xĲƚШĦċũĦƨũƚШĬĲШĤƖƨŔƣШċƻĲĦШũĲШůŸĬĿũĲШĬĲШĦċũĦƨũШEĦőŸ б 
¶ xĲШƣƖċŔƣĲůĲŰƣШĬĲƚШĦŸŰƣŸƨƖƚШĬċŰƚШƨŰШÉǃƚƣĿůĲШĬќŔŰŉŸƖůċƣŔŸŰƚШŊĳŸŊƖċƓőŔƕƨĲƚШыÉf]ьЮ 
 
ΟЮΝ ?ŸŰŰĳĲƚШĬќĲŰƣƖĳĲ 

xĲƚШĦċũĦƨũƚШċŰŰƨĲũƚШƚĲШĤċƚĲŰƣШƚƨƖШũĲШŰŸůĤƖĲШĲǭĲĦƣŔŉШĬĲШƻŸũƚЯШƖĳƓċƖƣŔШĲŰƣƖĲШũċШŢŸƨƖŰĳĲШыĲŰƣƖĲШΤ őШĲƣШΝΦ őьЯШ
ũĲШƚŸŔƖШыĲŰƣƖĲШΝΦ őШĲƣШΞΟ őьШĲƣШũċШŰƨŔƣШыĲŰƣƖĲШΞΟ őШĲƣШΤ őьЮ 

xĲƚШĬŸŰŰĳĲƚШƚƨŔƻċŰƣĲƚШƚŸŰƣШĲƚƚĲŰƣŔĲũũĲƚШƓŸƨƖШƓŸƨƻŸŔƖШƓƖĲŰĬƖĲШƨŰШůŸƨƻĲůĲŰƣШĬĲШƻŸũШĲŰШĦŸůƓƣĲ а 

¶ ÑǃƓĲШĬќċƻŔŸŰ 
¶ ~ŸůĲŰƣШ 
¶  ċƣƨƖĲШĬƨШůŸƨƻĲůĲŰƣШыĬĳĦŸũũċŊĲоċƣƣĲƖƖŔƚƚċŊĲь 
¶ ?ĲƚƣŔŰċƣŔŸŰШŸƨШƓƖŸƻĲŰċŰĦĲ 
¶ ÂŔƚƣĲШĬĲШĬĳĦŸũũċŊĲШŸƨШĬќċƣƣĲƖƖŔƚƚċŊĲШƨƣŔũŔƚĳĲ 
¶ ÑƖċŢĲĦƣŸŔƖĲШĬĲШƻŸũШƚƨŔƻŔĲ 

 
xĲƚШŔŰŉŸƖůċƣŔŸŰƚШĬĲШƻŸũШŸŰƣШĳƣĳШŉŸƨƖŰŔĲƚШƓċƖШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃШƚŸƨƚШũċШŉŸƖůĲШĬќƨŰĲШĲǂƓŸƖƣċƣŔŸŰШ
ĬĲƚШůŸƨƻĲůĲŰƣƚШĬĲШƻŸũШĬĲШũċШĤċŰƕƨĲШĬĲШĬŸŰŰĳĲƚШĦĲŰƣƖċũĲШы7?9ьЮШ9ĲƣƣĲШĬĲƖŰŔĿƖĲШƖĲƓƖĲŰĬШƣŸƨƣĲƚШũĲƚШ
ĬŸŰŰĳĲƚШŰĳĦĲƚƚċŔƖĲƚЮШxċШƕƨċũŔƣĳШĬĲƚШĬŸŰŰĳĲƚШĲƚƣШƣƖĿƚШĤŸŰŰĲЮ 

9őċƕƨĲШƣǃƓĲШĬќċƻŔŸŰШĲƚƣШċƚƚŸĦŔĳШěШƨŰШƣǃƓĲШĬќċƻŔŸŰШƓŸƨƖШũĲƕƨĲũШũĲƚШĬŸŰŰĳĲƚШĬĲШĤƖƨŔƣШĲƣШĬĲШƓĲƖŉŸƖůċŰĦĲƚШ
ŰĳĦĲƚƚċŔƖĲƚШƓŸƨƖШũĲƚШĦċũĦƨũƚШĬĲШĤƖƨŔƣШƚŸŰƣШĬŔƚƓŸŰŔĤũĲƚШĬċŰƚШũċШĤċƚĲШĬĲШĬŸŰŰĳĲƚШ ŔƖĦƖċŉƣШ ŸŔƚĲШċŰĬШ
ÂĲƖŉŸƖůċŰĦĲШы  ÂьЯШƻŸŔƖШѾ ΟЮΞЮШxĲƚШƣǃƓĲƚШĬќċƻŔŸŰƚШƚŸŰƣШŊĳŰĳƖċũĲůĲŰƣШƖĲƓƖŔƚШĬċŰƚШũċШĤċƚĲШĬĲШĬŸŰŰĳĲƚШ
 ÂЮШÂŸƨƖШũċШƓĲƣŔƣĲШůŔŰŸƖŔƣĳШĬĲШƣǃƓĲƚШĬќċƻŔŸŰШŰĲШƓŸƨƻċŰƣШƓċƚШĶƣƖĲШĬŔƖĲĦƣĲůĲŰƣШċƚƚŸĦŔĳƚШěШƨŰШ

ĳƕƨŔƻċũĲŰƣЯШũċШƖĲĦőĲƖĦőĲШĲƚƣШĲǭĲĦƣƨĳĲШƚƨƖШũċШĤċƚĲШĬƨШŰŸůĤƖĲШĲƣШĬƨШƣǃƓĲШĬĲƚШůŸƣĲƨƖƚШĲƣШĬƨШƓŸŔĬƚШċƨШ
ĬĳĦŸũũċŊĲЮ 

xĲƚШőĳũŔĦŸƓƣĿƖĲƚШŰќŸŰƣШƓċƚШĳƣĳШĲǂƓũŔĦŔƣĲůĲŰƣШƖĲƓƖŔƚШĬċŰƚШũĲƚШĦċũĦƨũƚЯШůċŔƚШŸŰƣШĳƣĳШƓƖŸƓŸƖƣŔŸŰŰĲũũĲůĲŰƣШ
ċŢŸƨƣĳƚШċƨШƣǃƓĲШĬĲШůŸƨƻĲůĲŰƣШыċƣƣĲƖƖŔƚƚċŊĲоĬĳĦŸũũċŊĲьШĲƣШěШũċШƓĳƖŔŸĬĲШĬĲШũċШŢŸƨƖŰĳĲЮШxĲƚШƻŸũƚШ
ĬќőĳũŔĦŸƓƣĿƖĲШŸŰƣШƖĲƓƖĳƚĲŰƣĳШĲŰƻŔƖŸŰШΝЯΜ ӖШĬƨШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĲŰШΞΜΞΡЮШ 

ǐŸǎŸǎ ?ŸŰŰĳĲƚШƖċĬċƖ 

xĲƚШċƻŔŸŰƚШƚƨŔƻĲŰƣШĬĲƚШƣƖċŢĲĦƣŸŔƖĲƚШƓƖĳĦŔƚĲƚШĬĳƣĲƖůŔŰĳĲƚШĲƚƚĲŰƣŔĲũũĲůĲŰƣШƓċƖШũċШƓŔƚƣĲШƨƣŔũŔƚĳĲШĲƣШũċШ
ƓƖŸĦĳĬƨƖĲШÉf?Шыў ÉƣċŰĬċƖĬШfŰƚƣƖƨůĲŰƣШ?ĲƓċƖƣƨƖĲ џьШĲŰШĦĲШƕƨŔШĦŸŰĦĲƖŰĲШũĲƚШĬĳƓċƖƣƚЯШĲƣШƓċƖШũċШƓŔƚƣĲШ
ĬќċƣƣĲƖƖŔƚƚċŊĲШƨƣŔũŔƚĳĲШĲƣШũċШƓƖŸĦĳĬƨƖĲШÉÑ ÅШыў ÉƣċŰĬċƖĬШƖƖŔƻċũШÅŸƨƣĲ џьШĲŰШĦĲШƕƨŔШĦŸŰĦĲƖŰĲШũĲƚШ
ċƣƣĲƖƖŔƚƚċŊĲƚЮШxĲƚШƓƖŸĦĳĬƨƖĲƚШÉf?ШĲƣШÉÑ ÅШĲǂŔƚƣċŰƣĲƚШƚŸŰƣШƓƨĤũŔĳĲƚШĬċŰƚШũќ fÂШыў ĲƖŸŰċƨƣŔĦċũШ
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fŰŉŸƖůċƣŔŸŰШÂƨĤũŔĦċƣŔŸŰ џьЮШ9ĲƣƣĲШĬŸĦƨůĲŰƣċƣŔŸŰШŸǭŔĦŔĲũũĲШĬĳƣĲƖůŔŰĲШũĲƚШƓƖŸĦĳĬƨƖĲƚШěШƚƨŔƻƖĲШũŸƖƚШĬĲШ
ůŸƨƻĲůĲŰƣƚШĬĲШƻŸũШƚƨƖШƨŰШċĳƖŸƓŸƖƣШƚƓĳĦŔǯƕƨĲЮШ 

9ĲƚШĬĲƚĦƖŔƓƣŔŸŰƚШƖĲũċƣŔƻĲƚШċƨШĬĳĦŸũũċŊĲШŰĲШĦŸŰƚƣŔƣƨĲŰƣШƓċƚШĬĲƚШĬŔƚƓŸƚŔƣŔŸŰƚШƚƓċƣŔċũĲƚШƚƣƖŔĦƣĲƚЯШůċŔƚШ
ĬĲƚШƓƖŸĦĳĬƨƖĲƚШĳƣċĤũŔĲƚЮШ9ĲƚШƓƖŸĦĳĬƨƖĲƚШŸĤũŔŊĲŰƣЯШƓċƖШĲǂĲůƓũĲЯШũĲƚШƓŔũŸƣĲƚШěШĲǭĲĦƣƨĲƖШƨŰĲШůċŰƒƨƻƖĲШ
ƓċƖƣŔĦƨũŔĿƖĲШěШƨŰĲШĦĲƖƣċŔŰĲШċũƣŔƣƨĬĲШŸƨШěШƨŰШĦĲƖƣċŔŰШĲŰĬƖŸŔƣШĬċŰƚШũќĲƚƓċĦĲЮШ9ŸůůĲШũќċũƣŔƣƨĬĲШŸƨШũĲШƓŸŔŰƣШ
ĬċŰƚШũќĲƚƓċĦĲШěШċƣƣĲŔŰĬƖĲШĬĳƓĲŰĬШĬƨШƣǃƓĲШĬќċƻŔŸŰЯШĬƨШƓŸŔĬƚШыĲƣШĬŸŰĦШŔŰĬŔƖĲĦƣĲůĲŰƣШĬĲШũċШĬĲƚƣŔŰċƣŔŸŰьШĲƣШ
ĬĲƚШĦŸŰĬŔƣŔŸŰƚШůĳƣĳŸƖŸũŸŊŔƕƨĲƚЯШũċШĬŔƚƓĲƖƚŔŸŰШĬĲƚШƣƖċŢĲĦƣŸŔƖĲƚШĲǭĲĦƣŔƻĲƚШĬċŰƚШũќĲƚƓċĦĲШƓŸƨƖШũĲШƚƨŔƻŔШ
ĬќƨŰĲШÉf?ШĬŸŰŰĳĲШĲƚƣШŊƖċŰĬĲЮШ?ĲƚШŊƖŸƨƓĲƚШĬĲШůŸƨƻĲůĲŰƣƚШƨƣŔũŔƚċŰƣШĬĲƚШÉf?ШŔĬĲŰƣŔƕƨĲƚШŸƨШƚŔůŔũċŔƖĲƚШ
ƚŸŰƣШċŔŰƚŔШĦƖĳĳƚЮ 

?ċŰƚШũĲƚШƖċƓƓŸƖƣƚШŢƨƚƕƨќěШũќċŰŰĳĲ ΞΜΞΜШĦŸůƓƖŔƚĲЯШũĲƚШĦċũĦƨũƚШĬĲШĤƖƨŔƣШƓċƖШŊƖŸƨƓĲШƨƣŔũŔƚċŔĲŰƣШƨŰĲШ
ƖĳƓċƖƣŔƣŔŸŰШƚƣċƣŔƚƣŔƕƨĲШĬĲƚШƣƖċŢĲĦƣŸŔƖĲƚШĲǭĲĦƣŔƻĲƚШƚƨƖШũċШĤċƚĲШĬĲƚШĬŸŰŰĳĲƚШƖċĬċƖЯШƕƨŔШĳƣċŔƣШƣƖċĬƨŔƣĲШĲŰШ
ƣƖċŢĲĦƣŸŔƖĲƚШĬĲШƻŸũШƖĲƓƖĳƚĲŰƣċƣŔƻĲƚШċƻĲĦШƨŰĲШƖĳƓċƖƣŔƣŔŸŰШĬƨШƣƖċǯĦШƚƨƖШĦĲƚШƣƖċŢĲĦƣŸŔƖĲƚЮШÂŸƨƖШũĲƚШÉf?Ш
ŉƖĳƕƨĲůůĲŰƣШƨƣŔũŔƚĳĲƚЯШũĲƚШĦċũĦƨũƚШŸŰƣШĲŰƚƨŔƣĲШĳƣĳШċǭŔŰĳƚШċƨШůŸǃĲŰШĬќƨŰĲШƚƨĤĬŔƻŔƚŔŸŰШƚƨƓƓũĳůĲŰƣċŔƖĲШ
ƚĲШĤċƚċŰƣШƚƨƖШũĲШƣǃƓĲШĬќċƻŔŸŰЮШxċШƖĲƓƖĳƚĲŰƣċƣŔŸŰШĬĲƚШƣƖċŢĲĦƣŸŔƖĲƚШĬĲШƻŸũШĳƣċŔƣШĬŸŰĦШƨŰĲШċƓƓƖŸĦőĲШ
ƚƣċƣŔƚƣŔƕƨĲШĬĲƚШƣƖċŢĲĦƣŸŔƖĲƚШĬĲШƻŸũШĲǭĲĦƣŔƻĲƚЮШ 

xĲƚШĦċũĦƨũƚШĬĲШĤƖƨŔƣШƚĲШĤċƚĲŰƣШĬĲƓƨŔƚШΞΜΞΝШƚƨƖШũĲƚШƣƖċŢĲĦƣŸŔƖĲƚШĲǭĲĦƣŔƻĲƚШĬĲƚШƻŸũƚЯШĲŰШƨƣŔũŔƚċŰƣШ
ĬŔƖĲĦƣĲůĲŰƣШũċШƣƖċĦĲШƖċĬċƖШŔŰĬŔƻŔĬƨĲũũĲШĬĲШĦőċƕƨĲШċƻŔŸŰШĬċŰƚШũĲШůŸĬĿũĲШĬĲШĦċũĦƨũЮШ9ĲƚШĬŸŰŰĳĲƚШƖċĬċƖШ
ĬŸŰŰĲŰƣШũċШƓŸƚŔƣŔŸŰШĬĲШũќċƓƓċƖĲŔũШƣŸƨƣĲƚШũĲƚШƕƨċƣƖĲШƚĲĦŸŰĬĲƚЮШEũũĲƚШƓĲƖůĲƣƣĲŰƣШĬĲШƖĲƓƖĳƚĲŰƣĲƖШ
ƓƖĳĦŔƚĳůĲŰƣШũċШƣƖċŢĲĦƣŸŔƖĲШĬĲШƻŸũЮШ 

ÉƨƖШƨŰĲШƓŔƚƣĲШĬĲШĬĳĦŸũũċŊĲЯШĬŔǭĳƖĲŰƣƚШƓŸŔŰƣƚШĬĲШĬĳĦŸũũċŊĲШƚŸŰƣШĬŔƚƓŸŰŔĤũĲƚШыƓŸƚŔƣŔŸŰШŸƮШũќċƻŔŸŰШċƖƖŔƻĲШ
ƚƨƖШũċШƓŔƚƣĲьЮШ9ĲШƓŸŔŰƣШĬĲШĬĳĦŸũũċŊĲШĲƚƣШĬŔƚƓŸŰŔĤũĲШƓċƖШƻŸũШƚƨƖШũċШĤċƚĲШĬĲƚШŔŰŉŸƖůċƣŔŸŰƚШĳůċŰċŰƣШĬĲШ
ƚťĲǃĲƚШĲƣШŉŸƨƖŰŔĲƚШƓċƖШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃЮШ?ċŰƚШũĲƚШĦċũĦƨũƚШĬĲШĤƖƨŔƣЯШũĲƚШĬĳĦŸũũċŊĲƚШƚŸŰƣШ
ůŸĬĳũŔƚĳƚШěШƓċƖƣŔƖШĬƨШƓŸŔŰƣШĬĲШĬĳĦŸũũċŊĲШĲǭĲĦƣŔƻĲůĲŰƣШƨƣŔũŔƚĳШƚƨƖШũċШƓŔƚƣĲЮШxĲƚШċƓƓƖŸĦőĲƚШƚŸŰƣШ
ůŸĬĳũŔƚĳĲƚШƚƨƖШũċШĤċƚĲШĬƨШƚĲƨŔũШĬĲШƓŔƚƣĲЯШĲŰШƚƨƓƓŸƚċŰƣШƨŰĲШċũƣŔƣƨĬĲШĬĲШƻŸũШĬĲШΡΜ ƓŔĲĬƚШċƨрĬĲƚƚƨƚШĬƨШ
ƚĲƨŔũШĬĲШƓŔƚƣĲЮ 

ǐŸǎŸǏ ?ŸŰŰĳĲƚШůĳƣĳŸƖŸũŸŊŔƕƨĲƚ 

ÂŸƨƖШũĲШĦċũĦƨũШĬĲШũċШĦőċƖŊĲШƚŸŰŸƖĲЯШũĲƚШĦŸŰĬŔƣŔŸŰƚШůĳƣĳŸƖŸũŸŊŔƕƨĲƚШƖĳĲũũĲƚШƚŸŰƣШƓƖŔƚĲƚШĲŰШĦŸůƓƣĲЮШ
7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃШŉŸƨƖŰŔƣШĬĲƚШĬŸŰŰĳĲƚШůĳƣĳŸƖŸũŸŊŔƕƨĲƚШƓċƖШƣƖċŰĦőĲШĬĲШƣƖĲŰƣĲШůŔŰƨƣĲƚШ
ы~EÑ ÅьЮШxċШĬŔƖĲĦƣŔŸŰШĬƨШƻĲŰƣЯШũċШƻŔƣĲƚƚĲШĬƨШƻĲŰƣШĲƣШũċШƣĲůƓĳƖċƣƨƖĲШƚŸŰƣШċƚƚŸĦŔĳĲƚШċƨǂШůŸƨƻĲůĲŰƣƚШĬĲШ
ƻŸũШŔŰĬŔƻŔĬƨĲũƚЮШÂŸƨƖШĦőċƕƨĲШůŸƨƻĲůĲŰƣШĬĲШƻŸũШŔŰĬŔƻŔĬƨĲũЯШũĲШƻĲŰƣШĬĲШŉċĦĲШĲƚƣШĦċũĦƨũĳШĲŰШŉŸŰĦƣŔŸŰШĬĲШũċШ
ƓŔƚƣĲШƨƣŔũŔƚĳĲЮШ9ĲũċШƓĲƖůĲƣШĬќŸĤƣĲŰŔƖШƨŰĲШĦŸŰĬŔƣŔŸŰШůĳƣĳŸƖŸũŸŊŔƕƨĲШċŰŰƨĲũũĲШůŸǃĲŰŰĲШƕƨŔШĲƚƣШƓŸŰĬĳƖĳĲШ
ċƻĲĦШũĲШŰŸůĤƖĲШĬĲШƻŸũƚШƓŸƨƖШĦőċƕƨĲШĦŸŰĬŔƣŔŸŰШůĳƣĳŸƖŸũŸŊŔƕƨĲЮ 

xċШƻŔƣĲƚƚĲШĬƨШƻĲŰƣШĲƚƣШĳƣċĤũŔĲШĦŸŰŉŸƖůĳůĲŰƣШěШũċШůĳƣőŸĬĲШĬĲШĦċũĦƨũШĲƣШĦŸŰƻĲƖƣŔĲШĲŰШў ŰƒƨĬƚ џШ
ыў ťŰŸƣƚ џЯШťŰьЮШxĲƚШƓċƖċůĿƣƖĲƚШůĳƣĳŸƖŸũŸŊŔƕƨĲƚШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡШƚŸŰƣШũĲƚШƚƨŔƻċŰƣƚ а 

¶ éĲŰƣШĬĲШŉċĦĲШůŸǃĲŰШыůŸǃĲŰŰĲШċŰŰƨĲũũĲШƓŸƨƖШƣŸƨƣĲƚШũĲƚШƓŔƚƣĲƚШĬĲШĬĳĦŸũũċŊĲЯШũĲƚШĬĳĦŸũũċŊĲƚШĲƣШũĲƚШ
ċƣƣĲƖƖŔƚƚċŊĲƚь аШΤЮΝШŰƒƨĬƚЮ 

¶ ÑĲůƓĳƖċƣƨƖĲШůŸǃĲŰŰĲ аШΝΝЯΦ ҄ 9 б 
¶ cƨůŔĬŔƣĳШůŸǃĲŰŰĲ аШΤΠ ӖЮ 
¶ ÂƖĲƚƚŔŸŰШċƣůŸƚƓőĳƖŔƕƨĲШůŸǃĲŰŰĲ аШΝ ΜΝΣЯΠΠ ůĤċƖЮ 
 
ǐŸǎŸǐ ÂƖŸǯũШĬĲШĬĳĦŸũũċŊĲ 

xĲШƓŸŔĬƚШĬĲШũќċƻŔŸŰШċƨШĬĳĦŸũũċŊĲШŔŰǰƨĲШƚƨƖШũĲШƓƖŸǯũШĬĲШĬĳĦŸũũċŊĲЮШ9ŸůůĲШĦĲШƓŸŔĬƚШƖĳĲũШŰќĲƚƣШƓċƚШ
ĬŔƚƓŸŰŔĤũĲШĬċŰƚШũċШ7?9ЯШƨŰĲШůĳƣőŸĬĲШƓƖŸƓŸƚĳĲШƓċƖШ9E 9Ш?ŸĦЮШΞΦШĲƚƣШƨƣŔũŔƚĳĲШƓŸƨƖШƣŸƨƣШĬĲШůĶůĲШƣĲŰŔƖШ
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ĦŸůƓƣĲШĬĲШĦĲƣШĲǭĲƣШыў ƚƣċŊĲШũĲŰŊƣő џьЮШxċШĤċƚĲШĬĲШĬŸŰŰĳĲƚШ ŔƖĦƖċŉƣШ ŸŔƚĲШċŰĬШÂĲƖŉŸƖůċŰĦĲШы  ÂьШĬŸŰŰĲШ
ƨŰШƓŸŔĬƚШċƨШĬĳĦŸũũċŊĲШƓƖĳƚƨůĳШƓċƖШƚƣċŊĲШũĲŰŊƣőЮШfũШĲƚƣШŊĳŰĳƖċũĲůĲŰƣШċĬůŔƚШƕƨĲШƓũƨƚШũċШĬŔƚƣċŰĦĲШĲŰƣƖĲШ
7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШĲƣШũċШĬĲƚƣŔŰċƣŔŸŰШĲƚƣШŔůƓŸƖƣċŰƣĲЯШƓũƨƚШĦĲƣШċƻŔŸŰШŸƓĳƖĲƖċШěШƚŸŰШƓŸŔĬƚШůċǂŔůċũШċƨƣŸƖŔƚĳШ
ċƨШĬĳĦŸũũċŊĲЮШ9ĲũċШƚĲШŢƨƚƣŔǯĲШŰŸƣċůůĲŰƣШƓċƖШũĲШŉċŔƣШƕƨĲШũĲШťĳƖŸƚĿŰĲШƖĲƓƖĳƚĲŰƣĲШƨŰĲШŊƖċŰĬĲШƓċƖƣŔĲШĬƨШ
ƓŸŔĬƚШƣŸƣċũШĬќƨŰШċƻŔŸŰЮШ9ĲĦŔШĲƚƣШĦŸŰŉŸƖůĲШěШũċШůĳƣőŸĬŸũŸŊŔĲШƨƣŔũŔƚĳĲШĬċŰƚШũĲƚШƖċƓƓŸƖƣƚШċŰŰƨĲũƚШ
ƓƖĳĦĳĬĲŰƣƚЮ 

xĲШƚŔƣĲШìĲĤШў őƣƣƓаооŸƓĲŰǰŔŊőƣƚЮŸƖŊоĬċƣċ џШĦŸũũĲĦƣĲШũĲƚШĦŸŸƖĬŸŰŰĳĲƚШĬĲШƣŸƨƚШũĲƚШċĳƖŸƓŸƖƣƚЮШ9ĲƣƣĲШũŔƚƣĲШ
ĲƚƣШƨƣŔũŔƚĳĲШƓŸƨƖШĦċũĦƨũĲƖШũċШĬŔƚƣċŰĦĲШŢƨƚƕƨќěШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƓŸƨƖШĦőċƕƨĲШċĳƖŸƓŸƖƣЮШ 

xĲƚШƓƖŸǯũƚШċƨШĬĳĦŸũũċŊĲШƚŸŰƣШůŸĬĳũŔƚĳƚШƚĲũŸŰШũċШ ŸŔƚĲШ ĤċƣĲůĲŰƣШ?ĲƓċƖƣƨƖĲШÂƖŸĦĲĬƨƖĲШы  ?ÂьШΝЯШċƻĲĦШ
ċĦĦĳũĳƖċƣŔŸŰШěШΟ ΜΜΜ ƓŔĲĬƚЮШ9ĲĦŔШĲƚƣШĦŸŰŉŸƖůĲШěШũċШƓƖŸĦĳĬƨƖĲШĬĲШĬĳĦŸũũċŊĲШƓƖĲƚĦƖŔƣĲШƚƨƖШ7ƖƨƚƚĲũƚШ
ŔƖƓŸƖƣЮШ 

ǐŸǎŸǑ ÂƖŸǯũƚШĬќċƓƓƖŸĦőĲ 

EŰШƓƖċƣŔƕƨĲЯШũĲƚШċƻŔŸŰƚШċƓƓƖŸĦőċŰƣШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƚƨŔƻĲŰƣШƨŰĲШƣƖċŢĲĦƣŸŔƖĲШĬĲƚĦĲŰĬċŰƣĲШĦŸŰƣŔŰƨĲШƻĲƖƚШ
ũċШƓŔƚƣĲШĬĲƓƨŔƚШƨŰĲШċũƣŔƣƨĬĲШƓũƨƚШĳũĲƻĳĲШŸƨШƻŸũĲŰƣШĲŰĦŸƖĲШĲŰШƓċƖƣŔĲШěШƨŰĲШċũƣŔƣƨĬĲШǯǂĲШċƻċŰƣШ
ũќċƣƣĲƖƖŔƚƚċŊĲЮШsƨƚƕƨќĲŰШΞΜΞΜЯШũĲƚШĦċũĦƨũƚШĬĲШĤƖƨŔƣШƨƣŔũŔƚċŔĲŰƣШƨŰШƓƖŸǯũШĬќċƓƓƖŸĦőĲШƚƣċŰĬċƖĬШƓŸƨƖШũĲƚШ
ċƻŔŸŰƚШĲŰШċƓƓƖŸĦőĲЮШÂŸƨƖШƣĲŰŔƖШĦŸůƓƣĲШĬĲШũќŔůƓċĦƣШĬĲƚШĬŔǭĳƖĲŰƣĲƚШċƓƓƖŸĦőĲƚШƚƨƖШũĲШĤƖƨŔƣЯШũĲШĦċũĦƨũШ
ĬĲƓƨŔƚШΞΜΞΝЯШĲƣШĬŸŰĦШĳŊċũĲůĲŰƣШĬĲШĦĲƣƣĲШċŰŰĳĲЯШƓŸƨƖШũĲШƣƖċǯĦШĲŰШċƓƓƖŸĦőĲШĬŔƚƣŔŰŊƨĲШƣƖŸŔƚШƓƖŸǯũƚШ
ĬќċƓƓƖŸĦőĲ а 

 

¶ ÖŰШƓƖŸǯũШĬќċƓƓƖŸĦőĲШƚƨŔƻċŰƣШƨŰĲШƣƖċŢĲĦƣŸŔƖĲШĬĲƚĦĲŰĬċŰƣĲШĦŸŰƣŔŰƨĲ б 
¶ ÖŰШƓƖŸǯũШĬќċƓƓƖŸĦőĲШƻŸũċŰƣШƚƨƖШƨŰШƣƖŸŰĩŸŰШőŸƖŔǍŸŰƣċũШěШĲŰƻŔƖŸŰШΡΣΜ ůĿƣƖĲƚШƓċƖШƖċƓƓŸƖƣШċƨШŰŔƻĲċƨШĬĲШ
ũќċĳƖŸƓŸƖƣЮШxќċũƣŔƣƨĬĲШĬќċƓƓƖŸĦőĲШĲƚƣШċũŸƖƚШĬĲШΞ ΜΜΜ ƓŔĲĬƚШċƨрĬĲƚƚƨƚШĬƨШŰŔƻĲċƨШĬĲШũċШůĲƖ б 

¶ ÖŰШƓƖŸǯũШĬќċƓƓƖŸĦőĲШƻŸũċŰƣШƚƨƖШƨŰШƣƖŸŰĩŸŰШőŸƖŔǍŸŰƣċũШěШĲŰƻŔƖŸŰШΥΤΜ ůĿƣƖĲƚШƓċƖШƖċƓƓŸƖƣШċƨШŰŔƻĲċƨШĬĲШ
ũќċĳƖŸƓŸƖƣЮШxќċũƣŔƣƨĬĲШĬќċƓƓƖŸĦőĲШĲƚƣШċũŸƖƚШĬĲШΟ ΜΜΜ ƓŔĲĬƚШċƨрĬĲƚƚƨƚШĬƨШŰŔƻĲċƨШĬĲШũċШůĲƖЮ 

 

xĲƚШĬŸŰŰĳĲƚШƖċĬċƖШƓĲƖůĲƣƣĲŰƣШĬĲШĬĳƣĲƖůŔŰĲƖШũĲШƓƖŸǯũШĬќċƓƓƖŸĦőĲШũĲШƓũƨƚШċĬĳƕƨċƣШƓŸƨƖШƨŰШƻŸũЮШ ŔŰƚŔЯШ
ΟΥЯΤ ӖШĬƨШƣƖċǯĦШĲŰШċƓƓƖŸĦőĲШĲƚƣШċƚƚŸĦŔĳШěШƨŰĲШƣƖċŢĲĦƣŸŔƖĲШĬĲƚĦĲŰĬċŰƣĲШĦŸŰƣŔŰƨĲЯШΟΣЯΣ ӖШěШƨŰĲШ
ĬĲƚĦĲŰƣĲШċƻĲĦШƨŰШƣƖŸŰĩŸŰШőŸƖŔǍŸŰƣċũШěШΞ ΜΜΜ ƓŔĲĬƚШĲƣШΞΠЯΤ ӖШěШƨŰĲШĬĲƚĦĲŰƣĲШċƻĲĦШƨŰШƣƖŸŰĩŸŰШőŸƖŔǍŸŰƣċũШ
ěШΟ ΜΜΜ ƓŔĲĬƚЮ 

ΟЮΞ ?ŸŰŰĳĲƚШƚŸƨƖĦĲƚШƖĲũċƣŔƻĲƚШċƨǂШċƻŔŸŰƚ 

§ƨƣƖĲШũĲƚШĬŸŰŰĳĲƚШƓĲƖƣŔŰĲŰƣĲƚШƚƨƖШũĲƚШůŸƨƻĲůĲŰƣƚШĬĲШƻŸũЯШũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШĲƣШũĲƚШƣƖċŢĲĦƣŸŔƖĲƚШĬĲШ
ƻŸũЯШĬĲƚШĬŸŰŰĳĲƚШĬĲШĤƖƨŔƣШĲƣШĬĲШƓĲƖŉŸƖůċŰĦĲƚШƓŸƨƖШũĲƚШċƻŔŸŰƚШĦŸŰĦĲƖŰĳƚШƚŸŰƣШĳŊċũĲůĲŰƣШŰĳĦĲƚƚċŔƖĲƚШ
ƓŸƨƖШĦċũĦƨũĲƖШũċШĦőċƖŊĲШƚŸŰŸƖĲЮШ9ĲƚШĬŸŰŰĳĲƚШƓƖŸƻŔĲŰŰĲŰƣШĬĲШũċШĤċƚĲШĬĲШĬŸŰŰĳĲƚШŔŰƣĲƖŰċƣŔŸŰċũĲШ ŔƖĦƖċŉƣШ
 ŸŔƚĲШċŰĬШÂĲƖŉŸƖůċŰĦĲШы  ÂьЯШċƓƓƖŸƨƻĳĲШƓċƖШũċШ9E 9ЮШ 

xċШĤċƚĲШĬĲШĬŸŰŰĳĲƚШ  ÂШŉŸƨƖŰŔƣШĬĲƚШĬŸŰŰĳĲƚШĬĲШĤƖƨŔƣШĲƣШĬĲШƓĲƖŉŸƖůċŰĦĲƚШĬĲƚШċƻŔŸŰƚЮШxĲƚШĬŸŰŰĳĲƚШĬĲШ
ũċШĤċƚĲШĬĲШĬŸŰŰĳĲƚШĦŸƨƻƖĲŰƣШũċШƓũƨƓċƖƣШĬĲƚШůŸĬĿũĲƚШĲƣШĬĲƚШƻċƖŔċŰƣĲƚШĬĲƚШŊƖŸƚШċƻŔŸŰƚШůŸĬĲƖŰĲƚЮШxĲƚШ
ůŸĬĿũĲƚШĲƣШƻċƖŔċŰƣĲƚШĬќċƻŔŸŰШƕƨŔШŰĲШƚŸŰƣШƓċƚШƖĲƓƖŔƚШĬċŰƚШũċШĤċƚĲШĬĲШĬŸŰŰĳĲƚШ  ÂШĬŸŔƻĲŰƣШĶƣƖĲШ
ƖĲƓƖĳƚĲŰƣĳƚШƓċƖШĬĲƚШƚƨĤƚƣŔƣƨƣƚШыƚŸƨƻĲŰƣШĬĳŰŸůůĳƚШў ċƻŔŸŰƚШƓƖŸǂǃ џь аШĬĲƚШċƻŔŸŰƚШċƨǂШĦċƖċĦƣĳƖŔƚƣŔƕƨĲƚШ
ƚŔůŔũċŔƖĲƚШĲŰШůċƣŔĿƖĲШĬĲШĤƖƨŔƣШĲƣШĬĲШƓĲƖŉŸƖůċŰĦĲƚШƕƨŔШǯŊƨƖĲŰƣШĬċŰƚШũċШĤċƚĲШĬĲШĬŸŰŰĳĲƚШ  ÂЯШƓŸƨƖШ
ũĲƚƕƨĲũƚШƨŰĲШĦŸƖƖĲĦƣŔŸŰШĲƚƣШċƓƓũŔƕƨĳĲШĲŰШŉŸŰĦƣŔŸŰШĬĲШũċШĬŔǭĳƖĲŰĦĲШĲŰШůċƣŔĿƖĲШĬĲШĦőċƖŊĲШƚŸŰŸƖĲШƚƨƖШũċШ
ĤċƚĲШĬĲƚШĬŸŰŰĳĲƚШĬĲШĦĲƖƣŔǯĦċƣŔŸŰШċĦŸƨƚƣŔƕƨĲЮШ 
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xĲШĦċũĦƨũШċŰŰƨĲũШƚќċƓƓƨŔĲШƚƨƖШũċШĤċƚĲШĬĲШĬŸŰŰĳĲƚШ  ÂШƻĲƖƚŔŸŰ ΞЮΟШыŸĦƣŸĤƖĲ ΞΜΞΜьЮШEŰШΞΜΞΞЯШƚĲƓƣШċƻŔŸŰƚШ
ĬŔǭĳƖĲŰƣƚШĬĲШƣǃƓĲШў ƓƖŸǂǃ џШŸŰƣШĳƣĳШċŢŸƨƣĳƚШěШũċШĤċƚĲШĬĲШĬŸŰŰĳĲƚШ  ÂЯШĬŸŰƣШũĲƚШƻĲƖƚŔŸŰƚШ E§ШĬĲƚШ ΟΞΜШ
ĲƣШ ΟΞΝЮШ9ĲƚШƣǃƓĲƚШƚŸŰƣШƓƖŔƚШĲŰШĦŸůƓƣĲШĬċŰƚШũċШƖĳċũŔƚċƣŔŸŰШĬĲƚШĦċũĦƨũƚШċŰŰƨĲũƚШěШƓċƖƣŔƖШĬĲШΞΜΞΞЮШ 

ÂŸƨƖШũĲШĦċũĦƨũШċŰŰƨĲũЯШƣŸƨƚШũĲƚШƓċƚƚċŊĲƚШĲŰƖĲŊŔƚƣƖĳƚШƚŸŰƣШċƚƚŸĦŔĳƚШěШƨŰШў ƓƖŸǂǃ џШƚƨƖШũċШĤċƚĲШĬĲƚШў  ÂШ
ŔƖĦƖċŉƣШÉƨĤƚƣŔƣƨƣŔŸŰШÑċĤũĲƚ џЮ10xќċƚƚŸĦŔċƣŔŸŰШĲƚƣШĤċƚĳĲШƚƨƖШũĲШƣǃƓĲШĬќċƻŔŸŰШĲƣШũĲШƣǃƓĲШĬĲШůŸƣĲƨƖЮШ

9ĲƖƣċŔŰƚШƣǃƓĲƚШĬќċƻŔŸŰШŰĲШƓĲƨƻĲŰƣШĶƣƖĲШċƚƚŸĦŔĳƚШƚƨƖШũċШĤċƚĲШĬĲШũċШũŔƚƣĲШĬĲШƚƨĤƚƣŔƣƨƣŔŸŰЮШÂŸƨƖШĦĲƚШƣǃƓĲƚШ
ĬќċƻŔŸŰЯШũќċƚƚŸĦŔċƣŔŸŰШěШƨŰШċƻŔŸŰШƓƖŸǂǃШĲƚƣШĤċƚĳĲШƚƨƖШũĲШŰŸůĤƖĲШĲƣШũĲШƣǃƓĲШĬĲШůŸƣĲƨƖƚШĲƣШƚƨƖШũĲШƓŸŔĬƚШċƨШ
ĬĳĦŸũũċŊĲЮШ 

ÂŸƨƖШĦĲШƕƨŔШĲƚƣШĬĲШũќċƻŔŸŰШƓƖŸǂǃЯШƨŰШŉċĦƣĲƨƖШĬĲШĦŸƖƖĲĦƣŔŸŰШċШĳƣĳШċƓƓũŔƕƨĳШĬċŰƚШũĲƚШĦċũĦƨũƚШĬĲШĤƖƨŔƣШƓŸƨƖШ
ƖĲǰĳƣĲƖШũċШĬŔǭĳƖĲŰĦĲШĬĲШĦőċƖŊĲШƚŸŰŸƖĲШĲŰƣƖĲШũĲШƣǃƓĲШĬќċƻŔŸŰШƖĳĲũШĲƣШũќċƻŔŸŰШƓƖŸǂǃЮШ9ĲƣƣĲШĦŸƖƖĲĦƣŔŸŰШċШĳƣĳШ
ċƓƓũŔƕƨĳĲШƚƨƖШũċШĤċƚĲШĬĲƚШĬŸŰŰĳĲƚШĬĲШĦĲƖƣŔǯĦċƣŔŸŰШċĦŸƨƚƣŔƕƨĲЮШÂŸƨƖШũċШƓũƨƓċƖƣШĬĲƚШůŸƨƻĲůĲŰƣƚШ
ыΦΦЯΜΠ ӖьЯШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃШĬŔƚƓŸƚĲШĬĲƚШĬŸŰŰĳĲƚШĬĲШĦĲƖƣŔǯĦċƣŔŸŰШċĦŸƨƚƣŔƕƨĲШĬĲШũќċƻŔŸŰШ
ĦŸŰĦĲƖŰĳЮШÂŸƨƖШũĲƚШůŸƨƻĲůĲŰƣƚШƓŸƨƖШũĲƚƕƨĲũƚШĦĲШŰќĲƚƣШƓċƚШũĲШĦċƚЯШũċШĦŸƖƖĲĦƣŔŸŰШƚĲШĤċƚĲШƚƨƖШũċШ
ĦŸƖƖĲĦƣŔŸŰШĬĲШũċШũŔƚƣĲШĬĲШƚƨĤƚƣŔƣƨƣŔŸŰШ  ÂЮШ9ĲƣƣĲШĦŸƖƖĲĦƣŔŸŰШƖĲƓŸƚĲШƣŸƨŢŸƨƖƚШƚƨƖШũĲШůŸĬĿũĲШũĲШƓũƨƚШ
ĤƖƨǃċŰƣШĬĲШũќċƻŔŸŰШĦŸŰĦĲƖŰĳЮ 

ΟЮΟ 9ŸƖƖĲƚƓŸŰĬċŰĦĲШĲŰƣƖĲШũĲƚШůĲƚƨƖĲƚШы ~ÉьШĲƣШũĲƚШĦċũĦƨũƚШыf ~ь 

EĦőŸШƓĲƖůĲƣШĬќĲǭĲĦƣƨĲƖШĬĲƚШĦċũĦƨũƚШĲŰШĬĲƚШĲŰĬƖŸŔƣƚШƚƓĳĦŔǯƕƨĲƚШċƨƣŸƨƖШĬĲШũќċĳƖŸƓŸƖƣЮШ.ШƣŔƣƖĲШĬĲШ
ĦŸŰƣƖŻũĲШĬĲƚШőǃƓŸƣőĿƚĲƚШĦŸŰĦĲƖŰċŰƣШũĲƚШĬŸŰŰĳĲƚШĬќĲŰƣƖĳĲШĲƣШũċШƓƖĳĦŔƚŔŸŰШĬќEĦőŸЯШũċШĦőċƖŊĲШƚŸŰŸƖĲШ
ĦċũĦƨũĳĲШċШĳƣĳШĦŸůƓċƖĳĲШċƨǂШůĲƚƨƖĲƚШĬĲШĤƖƨŔƣШĲǭĲĦƣƨĳĲƚШĲŰШΟΝ ĲŰĬƖŸŔƣƚЮ 

9ĲƣƣĲШĦŸůƓċƖċŔƚŸŰШƻċũŔĬĲШũĲƚШĦċũĦƨũƚЮШÑċŰƣШũĲƚШĦċũĦƨũƚШĬĲШĤƖƨŔƣШƕƨĲШũĲƚШůĲƚƨƖĲƚШĬĲШĤƖƨŔƣШŔůƓũŔƕƨĲŰƣШĬĲƚШ
ũŔůŔƣċƣŔŸŰƚШĲƣШŔŰĦĲƖƣŔƣƨĬĲƚЮШxĲƚШĦċũĦƨũƚШĬĲШĤƖƨŔƣШŰĲШƣŔĲŰŰĲŰƣШƓċƖШĲǂĲůƓũĲШƓċƚШĦŸůƓƣĲШĬĲШũќċũƣŔƣƨĬĲШ
ĲǭĲĦƣŔƻĲШěШũċƕƨĲũũĲШƨŰШċƻŔŸŰШĲƚƣШĲŰШƚƨƖƻŸũШыĦĲũũĲрĦŔШĲƚƣШĬĳƣĲƖůŔŰĳĲШƓċƖШũĲƚШƓƖŸǯũƚШĬĲШĬĳĦŸũũċŊĲШĲƣШ
ĬќċƓƓƖŸĦőĲШƚƣċŰĬċƖĬƚШċƣƣƖŔĤƨĳƚЯШƓċƚШƓċƖШũĲƚШĬŸŰŰĳĲƚШƖċĬċƖШƖĳĲũũĲƚьЮШ9ŸůůĲШƨŰШĦŸŰƣƖŻũĲШĦŸŰƣŔŰƨШĲƚƣШ
ċƚƚƨƖĳШƣŸƨƣĲШũќċŰŰĳĲЯШũĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШŰĲШƚŸŰƣШƓċƚШŰĳĦĲƚƚċŔƖĲůĲŰƣШƓŸƨƖƻƨƚШĲŰШƓĲƖƚŸŰŰĲũЮШxĲƚШ
ƓĲƖƣƨƖĤċƣŔŸŰƚШũŸĦċũĲƚШĬƨĲƚЯШƓċƖШĲǂĲůƓũĲЯШċƨШĤƖƨŔƣШĬĲШŉŸŰĬШŸƨШěШĬĲƚШĳƻĳŰĲůĲŰƣƚШƚŸŰŸƖĲƚШƓĲƨƻĲŰƣШċƻŸŔƖШ
ƨŰШŔůƓċĦƣШƚƨƖШũĲƚШŰŔƻĲċƨǂШůĲƚƨƖĳƚЮШ7ŔĲŰШƕƨќĲũũĲƚШƚŸŔĲŰƣШċƨƣċŰƣШƕƨĲШƓŸƚƚŔĤũĲШĳĦċƖƣĳĲƚШĬĲƚШůĲƚƨƖĲƚШ
ыŰŸƣċůůĲŰƣШƻŔċШƨŰĲШũŔċŔƚŸŰШċƨƣŸůċƣŔƕƨĲШĲŰƣƖĲШũĲƚШĳƻĳŰĲůĲŰƣƚШƚŸŰŸƖĲƚШĲƣШũĲƚШċƻŔŸŰƚШƚƨƖШũċШĤċƚĲШĬĲƚШ
ĬŸŰŰĳĲƚШƖċĬċƖьЯШĬĲШƣĲũũĲƚШĦŸŰƣƖŔĤƨƣŔŸŰƚШċƨǂШŰŔƻĲċƨǂШůĲƚƨƖĳƚШŰĲШƓĲƨƻĲŰƣШĶƣƖĲШĲŰƣŔĿƖĲůĲŰƣШĲǂĦũƨĲƚЮ 

?ċŰƚШũĲШĦċƚШĬќƨŰĲШĦŸƖƖĲƚƓŸŰĬċŰĦĲШƚƨǭŔƚċŰƣĲШĲŰƣƖĲШũĲƚШůŸǃĲŰŰĲƚШċŰŰƨĲũũĲƚШĬĲƚШĳƻĳŰĲůĲŰƣƚШƚŸŰŸƖĲƚШ
ůĲƚƨƖĳƚШĲƣШũċШƓƖĳƻŔƚŔŸŰШĬĲШũċШůŸǃĲŰŰĲШċŰŰƨĲũũĲШƚƨƖШũċШĤċƚĲШĬĲШũċШŢŸƨƖŰĳĲШůŸǃĲŰŰĲЯШĲŰШƨŰШŰŸůĤƖĲШ
ƚƨǭŔƚċŰƣШĬĲШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲЯШŸŰШƓĲƨƣШƣŸƨƣĲŉŸŔƚШƚĲШǯĲƖШěШũċШůĳƣőŸĬĲШĬĲШĦċũĦƨũЮ 

ΟЮΠ ?ŸŰŰĳĲƚШƣĲĦőŰŔƕƨĲƚШ 

xĲƚШĦċũĦƨũƚШƚŸŰƣШĲǭĲĦƣƨĳƚШċƻĲĦШEĦőŸШĬċŰƚШƨŰĲШŊƖŔũũĲШĬĲШΤΜ ҾШΤΜ ťŔũŸůĿƣƖĲƚШċƨƣŸƨƖШĬĲШũќċĳƖŸƓŸƖƣЯШċƻĲĦШ
ƨŰШůċŔũũċŊĲШĬĲШũċШŊƖŔũũĲШĬĲШΞΡΜ ůĿƣƖĲƚЮШxċШőċƨƣĲƨƖШĬƨШƓŸŔŰƣШĬĲШůĲƚƨƖĲШĬĲШƖĳŉĳƖĲŰĦĲШĬĲШũќċĳƖŸƓŸƖƣШƓċƖШ
ƖċƓƓŸƖƣШċƨШŰŔƻĲċƨШĬĲШũċШůĲƖШĲƚƣШĬĲШΝΤΡ ƓŔĲĬƚЮ 

 

 

 

 

10 La liste de substitution ANP est établie pour ANP version 2.2. Dans ANP version 2.3, les données de bruit et de performances de certains 

lmstc_sv rwncq b%_tgml mlr črč _hmsrčcq ĉ j_ `_qc bc bmllčcq ?LN, Acq rwncq b%_tgml mlr črč _hmsrčq ĉ j_ jgqrc bc qs`qtitution par To70. 
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ΟЮΡ ~ŸĬŔǯĦċƣŔŸŰƚШĬċŰƚШũċШůĳƣőŸĬĲШĬĲШĦċũĦƨũШƓċƖШƖċƓƓŸƖƣШċƨǂШċŰŰĳĲƚ ΞΜΞΜШĲƣШċŰƣĳƖŔĲƨƖĲƚ 

ÖŰШċƓĲƖĩƨШĬĲƚШůŸĬŔǯĦċƣŔŸŰƚШƓƖŔŰĦŔƓċũĲƚШĬċŰƚШũċШůĳƣőŸĬĲШĬĲШĦċũĦƨũЯШċƓƓũŔƕƨĳĲƚШĬĲƓƨŔƚШũĲƚШĦċũĦƨũƚШ
ƓŸƨƖШΞΜΞΝЯШĲƣШĬĲШũĲƨƖƚШĲǭĲƣƚШƚƨƖШũĲƚШƖĳƚƨũƣċƣƚШĲƚƣШĬŔƚƓŸŰŔĤũĲШěШũќŰŰĲǂĲШ[Ю 
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 ǏǒŸǎǒǍŸǍǒ ;JzX ǎǔTXǎǎǔ 

Ǒ >ⱴ´ÄӃºJº´ 

ΠЮΝ fŰŉŸƖůċƣŔŸŰƚШĬĲШĤċƚĲШƓŸƨƖШũќŔŰƣĲƖƓƖĳƣċƣŔŸŰШĬĲƚШƖĳƚƨũƣċƣƚ 

9ĲƣƣĲШƚĲĦƣŔŸŰШĬĳĦƖŔƣШƨŰĲШƚĳƖŔĲШĬĲШƚƣċƣŔƚƣŔƕƨĲƚШƖĲũċƣŔƻĲƚШċƨШƣƖċǯĦШċĳƖŔĲŰЯШċǯŰШĬĲШƓŸƨƻŸŔƖШƚĲШŉċŔƖĲШƨŰĲШ
ůĲŔũũĲƨƖĲШŔĬĳĲШĬĲШũќĳƻŸũƨƣŔŸŰШĬƨШƓċǃƚċŊĲШĬƨШƣƖċǯĦШĬĲШΞΜΞΡШƓċƖШƖċƓƓŸƖƣШċƨǂШċŰŰĳĲƚШƓƖĳĦĳĬĲŰƣĲƚЮШxĲШ
ŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚЯШũќĳƻŸũƨƣŔŸŰШĬĲШũċШǰŸƣƣĲШĲƣШũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШƚŸŰƣШěШĦĲƣШĲǭĲƣШĦċƖƣŸŊƖċƓőŔĳƚЮШ 

ǑŸǎŸǎ  ŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĬĲШƻŸũ 

xќƨŰШĬĲƚШƓƖŔŰĦŔƓċƨǂШŉċĦƣĲƨƖƚШĬċŰƚШũĲШĦċũĦƨũШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШċŰŰƨĲũШċƨƣŸƨƖШĬĲШũќċĳƖŸƓŸƖƣШĲƚƣШũĲШ
ŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĲǭĲĦƣƨĳƚШċƨШĦŸƨƖƚШĬĲШũќċŰŰĳĲШĳĦŸƨũĳĲЮШxċШĬŔůŔŰƨƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШ
ůŸƨƻĲůĲŰƣƚШĲŰƣƖĲШΞΜΝΝШĲƣШΞΜΝΟШċШĳƣĳШƚƨŔƻŔĲШĬќƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬĲШΣЯΦ ӖШĲŰШΞΜΝΠЯШĲƣШĬќƨŰĲШŰŸƨƻĲũũĲШ
ċƨŊůĲŰƣċƣŔŸŰШĬĲШΟЯΠ ӖШĲŰШΞΜΝΡЮШEŰШΞΜΝΣЯШũĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĬĲШƻŸũШĲƚƣШƖĲƣŸůĤĳШěШΞΞΟ ΣΥΥШыт
ΣЯΡ ӖьЮШ9ĲƣƣĲШĬŔůŔŰƨƣŔŸŰШĲƚƣШƓƖŔŰĦŔƓċũĲůĲŰƣШĬƨĲШěШũċШŉĲƖůĲƣƨƖĲШƣĲůƓŸƖċŔƖĲШċƓƖĿƚШũĲƚШċƣƣĲŰƣċƣƚШĬƨШ
ΞΞ ůċƖƚ ΞΜΝΣЮШEŰШΞΜΝΤЯШũĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШċШċƨŊůĲŰƣĳШĬĲШΣЯΟ ӖЯШƓċƚƚċŰƣШěШΞΟΤ ΥΥΥЮШEŰШΞΜΝΥЯШ
ũĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĲƚƣШƖĲƣŸůĤĳШěШΞΟΡ ΠΡΦШытΝЯΜ ӖьЮШEŰШΞΜΝΦЯШƨŰĲШũĳŊĿƖĲШĤċŔƚƚĲШĬĲШΜЯΠ ӖШċШěШ
ŰŸƨƻĲċƨШĳƣĳШŸĤƚĲƖƻĳĲЯШċƻĲĦШƨŰШƣŸƣċũШĬĲШΞΟΠ ΠΣΜ ůŸƨƻĲůĲŰƣƚЮШEŰШΞΜΞΜЯШũĲШƣċĤũĲċƨШċШĳƣĳШĲŰƣŔĿƖĲůĲŰƣШ
ĬĳƣĲƖůŔŰĳШƓċƖШũќŔůƓċĦƣШĬĲШũċШƓċŰĬĳůŔĲШůŸŰĬŔċũĲШĲƣШƚĲƚШĦŸŰƚĳƕƨĲŰĦĲƚШƚƨƖШũĲƚШƻŸǃċŊĲƚШŔŰƣĲƖŰċƣŔŸŰċƨǂЮШ
xĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĬĲШƻŸũШċШĬŔůŔŰƨĳШĬĲШΡΦЯΝ ӖЯШƓŸƨƖШċƣƣĲŔŰĬƖĲШΦΡ ΥΝΝЮШEŰШΞΜΞΞЯШŔũШǃШċШĲƨШ
ΝΤΥ ΦΟΜ ůŸƨƻĲůĲŰƣƚШĬĲШƻŸũЯШĦĲШƕƨŔШƖĲƓƖĳƚĲŰƣĲШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬĲШΡΜЯΤ ӖШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΝЮШEŰШ
ΞΜΞΟЯШũĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĬĲШƻŸũШċШċƨŊůĲŰƣĳШĬĲШΤЯΠ ӖШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΞШƓŸƨƖШċƣƣĲŔŰĬƖĲШũĲƚШ
ΝΦΞ ΞΡΤ ůŸƨƻĲůĲŰƣƚШĬĲШƻŸũШĲƣШΝΦΥ ΣΝΤ ůŸƨƻĲůĲŰƣƚШĲŰ ΞΜΞΠЮШEŰШΞΜΞΡЯШũĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĬĲШ
ƻŸũШċШċƨŊůĲŰƣĳШƓŸƨƖШũċШĦŔŰƕƨŔĿůĲШċŰŰĳĲШĦŸŰƚĳĦƨƣŔƻĲЯШƓċƚƚċŰƣШěШΞΜΠ ΝΠΤ11ЯШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬĲШΞЯΥ ӖШ
ƓċƖШƖċƓƓŸƖƣШěШũќċŰŰĳĲ ΞΜΞΠЮШEŰШĬĳƓŔƣШĬĲШĦĲƣƣĲШċƨŊůĲŰƣċƣŔŸŰЯШũĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĲƚƣШƣŸƨŢŸƨƖƚШ
ΝΞЯΦ ӖШŔŰŉĳƖŔĲƨƖШƕƨќĲŰШΞΜΝΦШĲƣШũќċĳƖŸƓŸƖƣШŰќċШƓċƚШĲŰĦŸƖĲШƖĲƣƖŸƨƻĳШũĲШŰŔƻĲċƨШĬќċƻċŰƣШũċШƓċŰĬĳůŔĲЮ 

 

[ŔŊƨƖĲШΠаШFƻŸũƨƣŔŸŰШĬƨШƣƖċǯĦШċĳƖŔĲŰШыƣŸƨƚШũĲƚШůŸƨƻĲůĲŰƣƚьШěШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣ 

 

 

11 On dénombre 5 777 mouvements exemptés, ce qui porte le nombre de mouvements non exemptés à 198 370 en 2025. 
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xĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĬĲШŰƨŔƣШыĬĲШΞΟ őШěШΣ őьШċШĤċŔƚƚĳШĬĲШΜЯΦ ӖЯШƓċƚƚċŰƣШĬĲШΝΣ ΟΥΜШĲŰШΞΜΞΠШěШ
ΝΣ ΞΟΤШĲŰШΞΜΞΡЯШĦŸůůĲШũĲШůŸŰƣƖĲШũċШ[ŔŊƨƖĲШΡЮШÂċƖШĦŸŰƚĳƕƨĲŰƣЯШŔũШǃШċШĲƨШĲŰƻŔƖŸŰШΝ ΝΜΜ ůŸƨƻĲůĲŰƣƚШĬĲШ
ŰƨŔƣШĬĲШůŸŔŰƚШĲŰШΞΜΞΡШƕƨќĲŰШΞΜΝΦШыΝΤ ΟΠΤШůŸƨƻĲůĲŰƣƚШĬĲШŰƨŔƣьЮШEŰШΞΜΞΡЯШΠ ΥΥΡ ĬĳĦŸũũċŊĲƚШĬĲШŰƨŔƣШŸŰƣШ
ĳƣĳШĲŰƖĲŊŔƚƣƖĳƚЮШ9ĲƚШĦőŔǭƖĲƚШŔŰĦũƨĲŰƣШũĲƚШůŸƨƻĲůĲŰƣƚШĬќőĳũŔĦŸƓƣĿƖĲШĲƣШũĲƚШůŸƨƻĲůĲŰƣƚШĲǂĲůƓƣĳƚШĬĲШ
ĦŸŸƖĬŔŰċƣŔŸŰШĬĲƚШĦƖĳŰĲċƨǂШĦŸůůĲШũĲƚШƻŸũƚШĬќFƣċƣШĲƣШũĲƚШƻŸũƚШůŔũŔƣċŔƖĲƚЮШEŰШΞΜΞΡЯШΞΦΦ ůŸƨƻĲůĲŰƣƚШĬĲШ
ŰƨŔƣШĲǂĲůƓƣĳƚШŸŰƣШĳƣĳШĲŰƖĲŊŔƚƣƖĳƚЮ 

xċШĬŔůŔŰƨƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШƻŸũƚШĬĲШŰƨŔƣШƚќĲǂƓũŔƕƨĲШƓƖŔŰĦŔƓċũĲůĲŰƣШƓċƖШũċШƖĳĬƨĦƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШƻŸũƚШ
ƚċŰƚШĦƖĳŰĲċƨШĬĲШŰƨŔƣШƕƨŔЯШƚŸƨƻĲŰƣШƓŸƨƖШĬĲƚШƖċŔƚŸŰƚШŸƓĳƖċƣŔŸŰŰĲũũĲƚЯШƣĲũũĲƚШƕƨĲШĬĲƚШƖĲƣċƖĬƚШŸƨШĬĲƚШ
ƓƖŸĤũĿůĲƚШƣĲĦőŰŔƕƨĲƚЯШŸŰƣШƣŸƨƣШĬĲШůĶůĲШƻŸũĳШĬĲШŰƨŔƣЮШ9ĲƚШĬĲƖŰŔĿƖĲƚШċŰŰĳĲƚЯШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ
9ŸůƓċŰǃЯШũĲШĦŸŸƖĬŔŰċƣĲƨƖШĬĲШĦƖĳŰĲċƨǂШĲƣШũĲƚШĦŸůƓċŊŰŔĲƚШċĳƖŔĲŰŰĲƚШĦŸŰĦĲƖŰĳĲƚШŸŰƣШċĦƣŔƻĲůĲŰƣШƨŰŔШ
ũĲƨƖƚШŉŸƖĦĲƚШƓŸƨƖШƖĳĬƨŔƖĲШċƨШůċǂŔůƨůШĦĲШŰŸůĤƖĲШĬĲШƻŸũƚЮ 

 

[ŔŊƨƖĲШΡаШFƻŸũƨƣŔŸŰШĬƨШƣƖċǯĦШċĳƖŔĲŰШĬƨƖċŰƣШũċШŰƨŔƣШыΞΟШőШěШΣШőьШěШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣ 

xĲШŰŸůĤƖĲШĬĲШĦƖĳŰĲċƨǂШĬĲШŰƨŔƣШċƣƣƖŔĤƨĳƚ12ШċƨǂШůŸƨƻĲůĲŰƣƚШĬĲШƻŸũШĲƚƣШƖĲƚƣĳЯШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡЯШċƻĲĦШ
ΝΡ ΤΤΝШыΝΡ ΥΣΣШĲŰШΞΜΞΠьЯШĬŸŰƣШΠ ΟΤΠ ĬĳĦŸũũċŊĲƚШыΠ ΤΠΟШĲŰШΞΜΞΠьЯШĬċŰƚШũĲƚШũŔůŔƣĲƚШŔůƓŸƚĳĲƚШċƨШ
ĦŸŸƖĬŔŰċƣĲƨƖШĬĲШĦƖĳŰĲċƨǂШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣЯШƕƨŔШƓĲƨƣШƖĳƓċƖƣŔƖШΝΣ ΜΜΜ ĦƖĳŰĲċƨǂШĬĲШŰƨŔƣШůċǂŔůƨůШƓċƖШ
ċŰШĬĲƓƨŔƚШΞΜΜΦЯШĬŸŰƣШΡ ΜΜΜШůċǂŔůƨůШƓŸƨƖШũĲƚШĬĳĦŸũũċŊĲƚШы ~ШĬƨШΞΝ ŢċŰƻŔĲƖ ΞΜΜΦЯШƓĲƖůŔƚШ
ĬќĲŰƻŔƖŸŰŰĲůĲŰƣШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃьЮШ 

xĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШŸƓĳƖċƣŔŸŰŰĲũũĲШĬĲШŢŸƨƖШыΣ őШěШΞΟ őьШċШċƨŊůĲŰƣĳШĬĲШΟЯΝ ӖЯШ
ƓċƚƚċŰƣШĬĲШΝΥΞ ΞΟΤШĲŰШΞΜΞΠШěШΝΥΤ ΦΝΜШĲŰШΞΜΞΡЮШШxќĳƻŸũƨƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĲŰШΞΜΞΡШƓċƖШ

 

 

12 Créneau de nuit 8 _srmpgq_rgml bmllčc n_p jc ammpbgl_rcsp bc j%aéroport de Bruxelles-National, conformément au règlement (CEE) n° 95/93 du 

Conseil du 18 janvier /771 dgv_lr bcq pĐejcq amkkslcq cl ac osg amlacplc j%_rrpg`srgml bcq apčlc_sv fmp_gpcq b_lq jcq _čpmnmprq bc j_

Amkksl_srč* _dgl b%srgjgqcp j%clqck`jc bc j%gldp_qrpsarspc lčacqq_gpc ĉ j%cvčasrgml b%sl qcptgac _čpgcl ĉ j%_čpmnmpr bc @psvcjjcq-National à une date 

cr slc fcspc bc bčamjj_ec cr b%_rrcppgqq_ec `gcl bčdglgcq nclb_lr j_ lsgr rcjjcq os%_rrpg`sčcq n_p jc ammpbgl_rcsp, 
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$86A8C>? &( #>C.A  66C(2? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzX ǏǎTXǎǎǔ 

ƖċƓƓŸƖƣШěШΞΜΞΠШĲƚƣШƖĲƓƖĳƚĲŰƣĳĲШĬċŰƚШũĲШÑċĤũĲċƨ ΝЮШxĲƚШŰŸůĤƖĲƚШĬĲШũċШƓĳƖŔŸĬĲШĬĲШŰƨŔƣШŸŰƣШĲŰĦŸƖĲШĳƣĳШ
ƖĳƓċƖƣŔƚШƚĲũŸŰШũċШƓĳƖŔŸĬĲШŸƓĳƖċƣŔŸŰŰĲũũĲШĬĲШŰƨŔƣШыĬĲШΞΟ őШěШΣ őьШĲƣШũќőĲƨƖĲШĬƨШůċƣŔŰШыĬĲШΣ őШěШΤ őьЮ 

ÑċĤũĲċƨ Ν аШ ŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШыǃШĦŸůƓƖŔƚШũĲƚШůŸƨƻĲůĲŰƣƚШĬќőĳũŔĦŸƓƣĿƖĲьШĲŰШΞΜΞΡЯШĲƣШĳƻŸũƨƣŔŸŰШ
ƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠ 

 

xċШőċƨƚƚĲШŊĳŰĳƖċũĲШĬĲШΞЯΥ ӖШĬƨШŰŸůĤƖĲШƣŸƣċũШĬĲШůŸƨƻĲůĲŰƣƚШƚƨƖШĤċƚĲШċŰŰƨĲũũĲШĲŰƣƖĲШΞΜΞΡШĲƣШΞΜΞΠШƚĲШ
ƖĳƓċƖƣŔƣШĲƚƚĲŰƣŔĲũũĲůĲŰƣШƚƨƖШũċШŢŸƨƖŰĳĲШыҼΟЯΞ ӖьШĲƣШũĲШůċƣŔŰШĲŰƣƖĲШΣ őШĲƣШΤ őШыҼΤЯΠ ӖьЮШxќċƨŊůĲŰƣċƣŔŸŰШ
ƖĲũċƣŔƻĲШĬƨШŰŸůĤƖĲШĬĲШƻŸũƚШĲŰШƚŸŔƖĳĲШыĲŰƣƖĲШΝΦ őШĲƣШΞΟ őьШĲƚƣШĦŸŰƚŔĬĳƖċĤũĲůĲŰƣШƓũƨƚШŉċŔĤũĲШыҼΝЯΥ ӖьЮШxĲШ
ŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĬƨƖċŰƣШũċШƓĳƖŔŸĬĲШŸƓĳƖċƣŔŸŰŰĲũũĲШĬĲШŰƨŔƣШыĲŰƣƖĲШΞΟ őШĲƣШΣ őьШċШċƨШĦŸŰƣƖċŔƖĲШ
ĬŔůŔŰƨĳШытΜЯΦ ӖьЮ 

ǑŸǎŸǏ ƨƣƖĲƚШĳƻŸũƨƣŔŸŰƚШŔůƓŸƖƣċŰƣĲƚ 

§ƨƣƖĲШũĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚЯШƕƨĲũƕƨĲƚШƓċƖċůĿƣƖĲƚШƚƨƓƓũĳůĲŰƣċŔƖĲƚШĬĳƣĲƖůŔŰĲŰƣШũќĳƣĲŰĬƨĲШĲƣШ
ũќĲůƓũċĦĲůĲŰƣШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣЯШĦŸůůĲШũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШĲƣШĬĲƚШƣƖċŢĲĦƣŸŔƖĲƚЯШũĲƚШƓƖŸĦĳĬƨƖĲƚШ
ĬĲШƻŸũШĲƣШũċШǰŸƣƣĲШƨƣŔũŔƚĳĲЮШxĲƚШƓƖŔŰĦŔƓċũĲƚШůŸĬŔǯĦċƣŔŸŰƚШƚŸŰƣШƖĳƚƨůĳĲƚШĬċŰƚШũĲƚШƓċƖċŊƖċƓőĲƚШƚƨŔƻċŰƣƚЮ 

9őċŰŊĲůĲŰƣШĬĲШǰŸƣƣĲШĲŰШŢŸƨƖŰĳĲШĲƣШũĲШƚŸŔƖШыĬĲШΤ őШěШΞΟ őь 

xќĳƻŸũƨƣŔŸŰШĬĲƚШƣǃƓĲƚШĬќċƻŔŸŰШũĲƚШƓũƨƚШƨƣŔũŔƚĳƚШũċШŢŸƨƖŰĳĲШĲƣШũĲШƚŸŔƖШыĲŰƣƖĲШΤ őШĲƣШΞΟ őьШĲƚƣШĬŔƚƓŸŰŔĤũĲШĬċŰƚШ
ũċШ[ŔŊƨƖĲШΣШƓŸƨƖШũĲƚШċƓƓċƖĲŔũƚШũŸƨƖĬƚШыƓŸŔĬƚШċƨШĬĳĦŸũũċŊĲШƚƨƓĳƖŔĲƨƖШŸƨШĳŊċũШěШΝΟΣ ƣŸŰŰĲƚЯШў őĲċƻǃќƚ џьШĲƣШ
ĬċŰƚШũċШ[ŔŊƨƖĲШΤШƓŸƨƖШũĲƚШċƓƓċƖĲŔũƚШũĳŊĲƖƚШыƓŸŔĬƚШċƨШĬĳĦŸũũċŊĲШŔŰŉĳƖŔĲƨƖШěШΝΟΣ ƣŸŰŰĲƚьЮШÉŸŰƣШƖĲƓƖĳƚĲŰƣĳƚШ
ũĲƚШƣǃƓĲƚШĬќċƻŔŸŰШƕƨŔШŸŰƣШƻŸũĳШĲŰШůŸǃĲŰŰĲШċƨШůŸŔŰƚШƨŰĲШŉŸŔƚШƓċƖШŢŸƨƖШĲŰШΞΜΞΠШĲƣШΞΜΞΡЮШ 

 

[ŔŊƨƖĲШΣаШFƻŸũƨƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĬĲШƻŸũШċƻĲĦШĬĲƚШċƓƓċƖĲŔũƚШũŸƨƖĬƚШĲŰƣƖĲШΤШőШĲƣШΞΟШő 

période atterrissage départs total atterrissage départs total atterrissage départs total

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

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

nuit (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 augmentation relative par rapport à 2024
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$86A8C>? &( #>C.A  66C(2? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzX ǏǏTXǎǎǔ 

 

[ŔŊƨƖĲШΤаШFƻŸũƨƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĬĲШƻŸũШċƻĲĦШĬĲƚШċƓƓċƖĲŔũƚШũĳŊĲƖƚШĲŰƣƖĲШΤШőШĲƣШΞΟШő 

?ċŰƚШũќĲŰƚĲůĤũĲЯШũĲƚШċƓƓċƖĲŔũƚШũĲƚШƓũƨƚШƨƣŔũŔƚĳƚШƖĲƚƣĲŰƣШũќ ΟΞΜЯШũќ ΟΝΦШĲƣШũќ ΟΞΜрŰĲŸШыĲŰƚĲůĤũĲЯШŔũƚШ
ƖĲƓƖĳƚĲŰƣĲŰƣШΡΜЯΣ ӖШĬƨШƣŸƣċũШĬĲƚШůŸƨƻĲůĲŰƣƚШĲŰƣƖĲШΤ őШĲƣШΞΟ őШĲŰШΞΜΞΡьЮШ§ŰШĦŸŰƚƣċƣĲШĲŰШŸƨƣƖĲШũĲШ
ĬĳƻĲũŸƓƓĲůĲŰƣШĬĲШũċШǰŸƣƣĲШĲŰШΞΜΞΡШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠЯШċƻĲĦШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШ
ůŸƨƻĲůĲŰƣƚШũĲƚШƣǃƓĲƚШĬќċƻŔŸŰƚ 79ÉΟШыĳŊċũĲůĲŰƣШĦŸŰŰƨƚШƚŸƨƚШũĲШŰŸůШĬќ ΞΞΜрΟΜΜьШыƓċƚƚċŰƣШĬĲШ
Π ΜΣΠ ůŸƨƻĲůĲŰƣƚШĲŰШΞΜΞΠШěШΥ ΟΤΥШĲŰШΞΜΞΡьЯШũќ ΞΜ ШыΝΠ ΥΣΠШůŸƨƻĲůĲŰƣƚШĲŰШΞΜΞΠШĲƣШ
ΝΣ ΜΡΤ ůŸƨƻĲůĲŰƣƚШĲŰШΞΜΞΡьЯШ7ΟΥ~ШыΡ ΠΝΡШůŸƨƻĲůĲŰƣƚШĲŰШΞΜΞΠШĲƣШΣ ΞΥΣШĲŰШΞΜΞΡьЯШĲƣШũќ ΞΝ ШыċƻĲĦШ
Ξ ΜΝΠ ůŸƨƻĲůĲŰƣƚШĲŰШΞΜΞΠШĲƣШΟ ΦΜΜШĲŰШΞΜΞΡьЮШxќƨƣŔũŔƚċƣŔŸŰШĬƨШ7ΤΟΥШċШƓċƖШĦŸŰƣƖĲШĬŔůŔŰƨĳШĬĲШΝΞЯΦ ӖШĲƣШ
ĦĲũũĲШĬƨШ9ÅsΦШĬĲШΤΝЯΝ ӖЮШ 

xќ ΟΟΟШƖĲƚƣĲШũќċƓƓċƖĲŔũШũŸƨƖĬШũĲШƓũƨƚШŉƖĳƕƨĲŰƣЯШċƻĲĦШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬĲШΞЯΠ ӖЯШƚƨŔƻŔШĬƨШ7ΤΤìШĲƣШĬƨШ
7ΤΣΟЮШÖŰĲШċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĲƚƣШĲŰШŸƨƣƖĲШĳŊċũĲůĲŰƣШŸĤƚĲƖƻĳĲШƓŸƨƖШũĲƚШċƻŔŸŰƚШ
ƓũƨƚШũŸƨƖĬƚЯШŰŸƣċůůĲŰƣШƓŸƨƖШũĲШ7ΤΤìШыҼΞΜЯΤ ӖьЯШũĲШ7ΤΣΟШыҼΞΦЯΦ ӖьЯШũĲШ7ΤΤxШыҼΞΜЯΝ ӖьЯШũĲШ7ΤΥΦШ
ыҼΝΦЯΥ ӖьЯШũќ ΟΡΦШыҼΥΤЯΞ ӖьШĲƣШũќ ΟΡuШыҼΝΜΝЯΠ ӖьЮШ§ŰШŸĤƚĲƖƻĲШĳŊċũĲůĲŰƣШƨŰĲШĬŔůŔŰƨƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШ
ůŸƨƻĲůĲŰƣƚШċƻĲĦШĬĲƚШċƓƓċƖĲŔũƚШũŸƨƖĬƚШƓŸƨƖШũќ ΟΟΞШытΞΞЯΟ ӖьШĲƣШũĲШ7ΤΠΠШытΝΡЯΜ ӖьЮШ 

9őċŰŊĲůĲŰƣШĬĲШǰŸƣƣĲШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШŰƨŔƣШыĬĲШΞΟ őШěШΤ őь 

xќĳƻŸũƨƣŔŸŰШĬĲƚШƣǃƓĲƚШĬќċƻŔŸŰШũĲƚШƓũƨƚШƨƣŔũŔƚĳƚШƓĲŰĬċŰƣШũċШŰƨŔƣШыĲŰƣƖĲШΞΟ őШĲƣШΤ őьШĲƚƣШĬŔƚƓŸŰŔĤũĲШĬċŰƚШũċШ
[ŔŊƨƖĲШΥШƓŸƨƖШũĲƚШċƣƣĲƖƖŔƚƚċŊĲƚШĲƣШĬċŰƚШũċШ[ŔŊƨƖĲШΦШƓŸƨƖШũĲƚШĬĳĦŸũũċŊĲƚЮШÉŸŰƣШƖĲƓƖĳƚĲŰƣĳƚШũĲƚШƣǃƓĲƚШ
ĬќċƻŔŸŰШƕƨŔШŸŰƣШƻŸũĳШĲŰШůŸǃĲŰŰĲШċƨШůŸŔŰƚШƨŰĲШŉŸŔƚШƓċƖШƚĲůċŔŰĲШĲŰШΞΜΞΠШĲƣШΞΜΞΡЮШ 
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$86A8C>? &( #>C.A  66C(2? #>C??(2?  .>;8>A ǍǋǍǐ 
 

 ǏǒŸǎǒǍŸǍǒ ;JzX ǏǐTXǎǎǔ 

 

 

[ŔŊƨƖĲШΥаШFƻŸũƨƣŔŸŰШĬƨШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШŰƨŔƣШыĬĲШΞΟШőШěШΤШőь 

 

[ŔŊƨƖĲШΦаШFƻŸũƨƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШĬĳĦŸũũċŊĲƚШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШŰƨŔƣШыĬĲШΞΟШőШěШΤШőь 

xĲШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШċƻĲĦШĬĲƚШċƓƓċƖĲŔũƚШũĳŊĲƖƚШƓĲŰĬċŰƣШũċШŰƨŔƣШċШċƨŊůĲŰƣĳШĬĲШΠЯΞ ӖШƓċƖШƖċƓƓŸƖƣШěШ
ΞΜΞΠЮШxĲШŰŸůĤƖĲШĬĲШĬĳĦŸũũċŊĲƚШċШĳŊċũĲůĲŰƣШũĳŊĿƖĲůĲŰƣШċƨŊůĲŰƣĳШĬĲШΜЯΣ ӖЯШĦĲШƕƨŔШƚќĲǂƓũŔƕƨĲШ
ƓƖŔŰĦŔƓċũĲůĲŰƣШƓċƖШũќċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШĬќċƓƓċƖĲŔũƚШƓũƨƚШƖĳĦĲŰƣƚЯШũќ ΞΜ ШыҼΟΦЯΜ ӖьШĲƣШũĲШ7ΟΥ~Ш
ыҼΞΝЯΜ ӖьЯШċŔŰƚŔШƕƨĲШũĲШƣƖĿƚШƖĳĦĲŰƣШ79ÉΟШыҼΦΦЯΜ ӖьЮШ§ŰШŸĤƚĲƖƻĲШĲŰШƖĲƻċŰĦőĲШƨŰĲШĬŔůŔŰƨƣŔŸŰШĬĲШ
ũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШ ΟΞΜЯШ7ΤΡΞШĲƣШ ΟΝΦЮШxĲШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШċƻĲĦШĬĲƚШċƓƓċƖĲŔũƚШũŸƨƖĬƚШƓĲŰĬċŰƣШũċШ
ŰƨŔƣШċШċƨŊůĲŰƣĳШĬĲШΞЯΟ ӖШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠЮШxĲШŰŸůĤƖĲШĬĲШĬĳĦŸũũċŊĲƚШċƻĲĦШĬĲƚШċƓƓċƖĲŔũƚШũŸƨƖĬƚШ
ƓĲŰĬċŰƣШũċШŰƨŔƣШċШċƨŊůĲŰƣĳШĬĲШΝЯΜ ӖШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠЮШxќ ΟΟΟШĲƚƣШũќċƓƓċƖĲŔũШũŸƨƖĬШũĲШƓũƨƚШŉƖĳƕƨĲŰƣЯШ
ƚƨŔƻŔШƓċƖШũќ ΟΜΣЯШũĲШ7ΤΣΟШĲƣШũќ ΟΟΞЮШÂŸƨƖШũĲШƣƖċǯĦШěШũќċƖƖŔƻĳĲЯШũĲШƖĲŰŸƨƻĲũũĲůĲŰƣШĬĲШũċШǰŸƣƣĲШĲƚƣШƻŔƚŔĤũĲШ
ċƻĲĦШƨŰĲШƨƣŔũŔƚċƣŔŸŰШċĦĦƖƨĲШĬƨШ7ΤΥΦШĲƣШĬĲШũќ ΟΡΦЮ 
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ÖƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШĲƣШĬĲƚШƣƖċŢĲĦƣŸŔƖĲƚ 

ÖƣŔũŔƚċƣŔŸŰЮƓƖĳŉĳƖĲŰƣŔĲũũĲЮĬĲƚЮƓŔƚƣĲƚ 

xќƨƣŔũŔƚċƣŔŸŰШƓƖĳŉĳƖĲŰƣŔĲũũĲШĬĲƚШƓŔƚƣĲƚЯШƓƨĤũŔĳĲШĬċŰƚШũќ fÂШыƚťĲǃĲƚьЯШŔŰĬŔƕƨĲШũċШƓŔƚƣĲШƓƖŔƻŔũĳŊŔĳĲШĲŰШ
ŉŸŰĦƣŔŸŰШĬĲШũќőĲƨƖĲШĬƨШůŸƨƻĲůĲŰƣЮШÂŸƨƖШĦĲƖƣċŔŰĲƚШƓĳƖŔŸĬĲƚЯШũĲШƚĦőĳůċШĬќƨƣŔũŔƚċƣŔŸŰШƓƖĳŉĳƖĲŰƣŔĲũũĲШĬĲƚШ
ƓŔƚƣĲƚШƨƣŔũŔƚĲШĳŊċũĲůĲŰƣШũċШĬĲƚƣŔŰċƣŔŸŰШыƓŸŔŰƣШĬĲШƚŸƖƣŔĲьШĲƣШũĲШƓŸŔĬƚШċƨШĬĳĦŸũũċŊĲШĬĲШũќċƓƓċƖĲŔũЮШ ƨĦƨŰШ
ĦőċŰŊĲůĲŰƣШŰќċШĳƣĳШċƓƓŸƖƣĳШěШĦĲШƚĦőĳůċШĲŰШΞΜΞΡШыƻŸŔƖШÑċĤũĲċƨ ΞьЮШ 

ÉŔШũċШĦŸŰǯŊƨƖċƣŔŸŰШƓƖĳŉĳƖĲŰƣŔĲũũĲШĬĲƚШƓŔƚƣĲƚШŰĲШƓĲƨƣШĶƣƖĲШƨƣŔũŔƚĳĲШыƓċƖШĲǂĲůƓũĲШĲŰШƖċŔƚŸŰШĬĲШĦŸŰĬŔƣŔŸŰƚШ
ůĳƣĳŸƖŸũŸŊŔƕƨĲƚЯШĬĲШƣƖċƻċƨǂШĬќĲŰƣƖĲƣŔĲŰШƚƨƖШũĲƚШƓŔƚƣĲƚЯШĲƣĦЮьЯШƚťĲǃĲƚШĦőŸŔƚŔƖċШũċШĦŸŰǯŊƨƖċƣŔŸŰШ
ċũƣĲƖŰċƣŔƻĲШũċШƓũƨƚШċƓƓƖŸƓƖŔĳĲШĲŰШƣĲŰċŰƣШĦŸůƓƣĲШĬĲƚШĦŸŰĬŔƣŔŸŰƚШůĳƣĳŸƖŸũŸŊŔƕƨĲƚЯШĬĲШũќĳƕƨŔƓĲůĲŰƣШĬĲƚШ
ƓŔƚƣĲƚЯШĬĲШũċШĬĲůċŰĬĲШĬĲШƣƖċǯĦЯШĲƣĦЮШÂŸƨƖШĦĲШŉċŔƖĲЯШũĲШƚĦőĳůċШĬќƨƣŔũŔƚċƣŔŸŰШƓƖĳŉĳƖĲŰƣŔĲũũĲШĬĲƚШƓŔƚƣĲƚШċШ
ŰŸƣċůůĲŰƣШĳƣĳШƖĲũŔĳШěШĬĲƚШũŔůŔƣĲƚШĬĲШƻĲŰƣШĲǂƓƖŔůĳĲƚШĲŰШƣċŰƣШƕƨĲШƻĲŰƣШũċƣĳƖċũШůċǂŔůċũШĲƣШƻĲŰƣШċƖƖŔĿƖĲШ
ůċǂŔůċũШƓŸƨƖШĦőċƕƨĲШƓŔƚƣĲЮШÂŸƨƖШĳƻŔƣĲƖШƕƨĲШĦĲƚШũŔůŔƣĲƚШƚŸŔĲŰƣШĬĳƓċƚƚĳĲƚЯШũĲШĦŸŰƣƖŻũĲШċĳƖŔĲŰШĬŸŔƣШŸƓƣĲƖШ
ƓŸƨƖШƨŰĲШĦŸŰǯŊƨƖċƣŔŸŰШċũƣĲƖŰċƣŔƻĲШĬċŰƚШũĲƚШƚŔƣƨċƣŔŸŰƚШĦŸƨƖċŰƣĲƚЮШÂŸƨƖШũќƨƣŔũŔƚċƣŔŸŰШƓƖĳŉĳƖĲŰƣŔĲũũĲШĬĲƚШ
ƓŔƚƣĲƚЯШũĲШƻĲŰƣШċƖƖŔĿƖĲШůċǂŔůċũШƚќĳũĿƻĲШěШΤ ťŰШĲƣШũĲШƻĲŰƣШũċƣĳƖċũШůċǂŔůċũШěШΞΜ ťŰЮШEŰШĦĲШƕƨŔШĦŸŰĦĲƖŰĲШ
ũќƨƣŔũŔƚċƣŔŸŰШċũƣĲƖŰċƣŔƻĲШĬĲƚШƓŔƚƣĲƚЯШũĲƚШƻŔƣĲƚƚĲƚШůċǂŔůċũĲƚШƚќĳũĿƻĲŰƣШċƨƚƚŔШěШΞΜ ťŰШƓŸƨƖШũĲШƻĲŰƣШũċƣĳƖċũЯШ
ůċŔƚШƚĲƨũĲůĲŰƣШěШΟ ťŰШƓŸƨƖШũĲШƻĲŰƣШċƖƖŔĿƖĲЮШ 

ÑċĤũĲċƨ Ξ аШÖƣŔũŔƚċƣŔŸŰШƓƖĳŉĳƖĲŰƣŔĲũũĲШĬĲƚШƓŔƚƣĲƚШĬĲƓƨŔƚШũĲШΝΦоΜΦоΞΜΝΟШыƚŸƨƖĦĲ аШ fÂь 

 
sŸƨƖ  ƨŔƣ 

?ĲШΣ őШěШΝΡ ő ΡΦ ?ĲШΝΣ őШěШΞΞ ő ΡΦ ?ĲШΞΟ őШěШΡ ő ΡΦ 

xƨЯШΣ őШтШ 
~ċШΡ ő ΡΦ 

?ĳĦŸũũċŊĲ ΞΡÅ ΞΡÅоΝΦыΝь 

ƣƣĲƖƖŔƚƚċŊĲ ΞΡxоΞΡÅ ΞΡÅоΞΡxыΞь 

~ċШΣ őШтШ 
~ĲШΡ ő ΡΦ 

?ĳĦŸũũċŊĲ ΞΡÅ ΞΡÅоΝΦыΝь 

ƣƣĲƖƖŔƚƚċŊĲ ΞΡxоΞΡÅ ΞΡÅоΞΡxыΞь 

~ĲШΣ őШтШ 
sĲШΡ ő ΡΦШт 

?ĳĦŸũũċŊĲ ΞΡÅ ΞΡÅоΝΦыΝь 

ƣƣĲƖƖŔƚƚċŊĲ ΞΡxоΞΡÅ ΞΡÅоΞΡxыΞь 

sĲШΣ őШтШ 
éĲШΡ ő ΡΦ 

?ĳĦŸũũċŊĲ ΞΡÅ ΞΡÅоΝΦыΝь 

ƣƣĲƖƖŔƚƚċŊĲ ΞΡxоΞΡÅ ΞΡÅоΞΡxыΞь 

éĲШΣ őШтШ 
ÉċШΡ ő ΡΦ 

?ĳĦŸũũċŊĲ ΞΡÅ ΞΡÅыΟь 

ƣƣĲƖƖŔƚƚċŊĲ ΞΡxоΞΡÅ ΞΡÅ 

ÉċШΣ őШтШ 
?ŔШΡ ő ΡΦ 

?ĳĦŸũũċŊĲ ΞΡÅ ΞΡÅоΝΦыΝь ΞΡxыΠь 

ƣƣĲƖƖŔƚƚċŊĲ ΞΡxоΞΡÅ ΞΡÅоΞΡxыΞь ΞΡx 

?ŔШΣ őШтШ 
xƨШΡ ő ΡΦШт 

?ĳĦŸũũċŊĲ ΞΡÅоΝΦыΝь ΞΡÅ ΝΦыΠь 

ƣƣĲƖƖŔƚƚċŊĲ ΞΡÅоΞΡxыΞь ΞΡxоΞΡÅ ΝΦ 

ыΝь ÂŔƚƣĲ ΞΡÅШƓŸƨƖШƣƖċǯĦШƻŔċШExÉfuЯШ fuЯШcExE ЯШ?E ÖÑЯШu§uШĲƣШ9féоƓŔƚƣĲ ΝΦШƓŸƨƖШƣƖċǯĦШƻŔċШx §ЯШÉÂfЯШ
É§Â§uЯШÂfÑEÉШĲƣШÅ§ÖÉòШыċƻŔŸŰƚШĬќƨŰШ~Ñ§ìШƚŔƣƨĳШĲŰƣƖĲШΥΜШĲƣШΞΜΜ ƣŸŰŰĲƚШĬĲƓƨŔƚШũċШƓŔƚƣĲ ΞΡÅШŸƨШΝΦЯШ
ċƻŔŸŰƚШĬќƨŰШ~Ñ§ìШӂΞΜΜ ƣŸŰŰĲƚШƣŸƨŢŸƨƖƚШĬĲƓƨŔƚШũċШƓŔƚƣĲ ΞΡÅШŔŰĬĳƓĲŰĬċůůĲŰƣШĬĲШũċШĬĲƚƣŔŰċƣŔŸŰьЮ 

ыΞь ÂŔƚƣĲ ΞΡxШƨŰŔƕƨĲůĲŰƣШũŸƖƚƕƨĲШũĲШĦŸŰƣƖŻũĲШċĳƖŔĲŰШũќĲƚƣŔůĲШŰĳĦĲƚƚċŔƖĲЮ 
ыΟь ƨĦƨŰШĦƖĳŰĲċƨШŰĲШƓĲƨƣШĶƣƖĲШċƣƣƖŔĤƨĳШƓŸƨƖШĬĲƚШĬĳĦŸũũċŊĲƚШĲŰƣƖĲШΝ őШĲƣШΣ őЮ 
ыΠь ƨĦƨŰШĦƖĳŰĲċƨШŰĲШƓĲƨƣШĶƣƖĲШċƣƣƖŔĤƨĳШƓŸƨƖШĬĲƚШĬĳĦŸũũċŊĲƚШĲŰƣƖĲШΜ őШĲƣШΣ őЮ 

 

ÖƣŔũŔƚċƣŔŸŰЮĬĲƚЮƓŔƚƣĲƚ 
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?ċŰƚШũќĲŰƚĲůĤũĲЯШũќċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШĲŰШΞΜΞΡШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠШĬĲƻƖċŔƣШ
ĳŊċũĲůĲŰƣШƚĲШƣƖċĬƨŔƖĲШƓċƖШƨŰĲШőċƨƚƚĲШĬƨШƣƖċǯĦШěШũќċƖƖŔƻĳĲШĲƣШċƨШĬĳƓċƖƣШƚƨƖШũĲƚШĬŔǭĳƖĲŰƣĲƚШƓŔƚƣĲƚЮШEŰШ
ƖĲƻċŰĦőĲЯШũĲШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШƚƨƖШũċШƓŔƚƣĲШΞΡxШĲƣШĬĲШĬĳĦŸũũċŊĲƚШĬĲƓƨŔƚШũċШƓŔƚƣĲ ΞΡÅШċШ
ĲǭĲĦƣŔƻĲůĲŰƣШĬŔůŔŰƨĳЮШ9ĲƚШĲǭĲƣƚШƚŸŰƣШƻŔƚŔĤũĲƚШċƨƚƚŔШĤŔĲŰШƓĲŰĬċŰƣШũċШŢŸƨƖŰĳĲШĲƣШĲŰШƚŸŔƖĳĲШы[ŔŊƨƖĲШΝΜьШ
ƕƨĲШƓĲŰĬċŰƣШũċШŰƨŔƣШы[ŔŊƨƖĲШΝΝьЮШÖŰШċƓĲƖĩƨШĦŸůƓũĲƣШĬĲШũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШĲƚƣШĬŔƚƓŸŰŔĤũĲШěШ
ũќ ŰŰĲǂĲ ЮШ 

 

[ŔŊƨƖĲШΝΜаШFƻŸũƨƣŔŸŰШĬĲШũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШĲŰƣƖĲШΤШőШĲƣШΞΟШő 

 

[ŔŊƨƖĲШΝΝаШFƻŸũƨƣŔŸŰШĬĲШũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШŰƨŔƣШыĬĲШΞΟШőШěШΤШőь 

~ċũŊƖĳШƨŰĲШĬŔůŔŰƨƣŔŸŰШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠЯШĲŰШƖċŔƚŸŰШĬĲШũќƨƣŔũŔƚċƣŔŸŰШƓƖĳŉĳƖĲŰƣŔĲũũĲШĬĲƚШƓŔƚƣĲƚШĲƣШĬĲƚШ
ĦŸŰĬŔƣŔŸŰƚШĬĲШƻĲŰƣЯШũċШƓŔƚƣĲ ΞΡÅШƖĲƚƣĲШũċШĬŔƖĲĦƣŔŸŰШĬĲШƓŔƚƣĲШũċШƓũƨƚШƨƣŔũŔƚĳĲШƓŸƨƖШũĲƚШĬĳĦŸũũċŊĲƚШĲŰШΞΜΞΡЯШ
ƣċŰƣШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШŢŸƨƖоƚŸŔƖĳĲШƕƨĲШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШŰƨŔƣЮШxĲƚШċƨƣƖĲƚШƓŔƚƣĲƚШĲŰƖĲŊŔƚƣƖĲŰƣШ
ƣŸƨƣĲƚШƨŰĲШċƨŊůĲŰƣċƣŔŸŰЯШċƻĲĦШƨŰĲШőċƨƚƚĲШĬĲШƓũƨƚШĬĲШΝΜΜ ӖШƓŸƨƖШũċШƓŔƚƣĲШΜΤxШыƕƨŔШƓċƚƚĲШĬĲШΝ ΡΞΜШĲŰШ
ΞΜΞΠШěШΟ ΠΥΣШĲŰШΞΜΞΡьШĲƣШũċШƓŔƚƣĲ ΜΝШыƕƨŔШƓċƚƚĲШĬĲШΝΦΥ ĬĳƓċƖƣƚШĲŰШΞΜΞΠШěШΞ ΜΦΞ ĬĳƓċƖƣƚШĲŰШΞΜΞΡьЮШ7ŔĲŰШ
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ƕƨĲШũќċƨŊůĲŰƣċƣŔŸŰШƚƨƖШũċШƓŔƚƣĲ ΜΝШƚŸŔƣШƣƖĿƚШŔůƓŸƖƣċŰƣĲШĲŰШƣĲƖůĲƚШĬĲШƓŸƨƖĦĲŰƣċŊĲЯШũĲШŰŸůĤƖĲШċĤƚŸũƨШĬĲШ
ĬĳĦŸũũċŊĲƚШƖĲƚƣĲШŰĲƣƣĲůĲŰƣШŔŰŉĳƖŔĲƨƖШěШĦĲũƨŔШĬĲƚШċƨƣƖĲƚШƓŔƚƣĲƚШыěШũќĲǂĦĲƓƣŔŸŰШĬĲШũċШƓŔƚƣĲШΞΡxьЮ 

9ĲƚШĦőċŰŊĲůĲŰƣƚШĦŸŰĦĲƖŰċŰƣШũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШƚŸŰƣШĲŰШƓċƖƣŔĲШĬƨƚШċƨǂШƣƖċƻċƨǂШĬќĲŰƣƖĲƣŔĲŰШ
ĲǭĲĦƣƨĳƚШƚƨƖШũċШƓŔƚƣĲ ΜΤÅоΞΡxШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĲƚƣŔƻċũĲЯШƕƨŔШŸŰƣШĦŸŰĬƨŔƣШěШƣƖċŰƚŉĳƖĲƖШƻĲƖƚШũċШƓŔƚƣĲ ΞΡÅШ
ƨŰШƓũƨƚШŊƖċŰĬШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШƕƨŔШƚĲШŉŸŰƣШőċĤŔƣƨĲũũĲůĲŰƣШƚƨƖШũċШƓŔƚƣĲШΞΡxЮШEŰШŸƨƣƖĲЯШĲŰШƖċŔƚŸŰШ
ĬĲƚШĦŸŰĬŔƣŔŸŰƚШůĳƣĳŸƖŸũŸŊŔƕƨĲƚЯШŔũШċШŉċũũƨШƖĲĦŸƨƖŔƖШƓũƨƚШƚŸƨƻĲŰƣШěШĬĲƚШĦŸŰǯŊƨƖċƣŔŸŰƚШċũƣĲƖŰċƣŔƻĲƚШыŰŸŰр
ÂÅÉ13ьЯШĦĲШƕƨŔШċШĲŰƣƖċŘŰĳШƨŰĲШƨƣŔũŔƚċƣŔŸŰШċĦĦƖƨĲШĬĲƚШƓŔƚƣĲƚШΜΝЯШΜΤxШĲƣШΜΤÅЮШÂċƖШċŔũũĲƨƖƚЯШċƨШĦŸƨƖƚШĬƨШ
ƓƖĲůŔĲƖШƚĲůĲƚƣƖĲЯШũĲƚШƓŔƚƣĲƚШΜΤxШĲƣШΜΤÅШŰќŸŰƣШƓċƚШƓƨШĶƣƖĲШƨƣŔũŔƚĳĲƚШƚŔůƨũƣċŰĳůĲŰƣЮШ?ĲШĦĲШŉċŔƣЯШũċШ
ĦŸŰǯŊƨƖċƣŔŸŰШƓƖĳƻŸǃċŰƣШũĲƚШċƣƣĲƖƖŔƚƚċŊĲƚШĲƣШũĲƚШĬĳĦŸũũċŊĲƚШƚƨƖШũċШƓŔƚƣĲШΜΤxШċШĳƣĳШċƓƓũŔƕƨĳĲШċũŸƖƚШƕƨĲЯШ
ŰŸƖůċũĲůĲŰƣЯШũĲƚШċƣƣĲƖƖŔƚƚċŊĲƚШċƨƖċŔĲŰƣШĬƫШċƻŸŔƖШũŔĲƨШƚƨƖШũċШƓŔƚƣĲШΜΤxШĲƣШũĲƚШĬĳĦŸũũċŊĲƚШĬĲƓƨŔƚШũċШ
ƓŔƚƣĲ ΜΤÅЮШ9ĲũċШĲǂƓũŔƕƨĲШĳŊċũĲůĲŰƣШƓŸƨƖƕƨŸŔШũĲШŰŸůĤƖĲШĬĲШĬĳĦŸũũċŊĲƚШƚƨƖШũċШƓŔƚƣĲШΜΤxШĲƚƣШƓũƨƚШĳũĲƻĳШ
ƕƨĲШƚƨƖШũċШƓŔƚƣĲ ΜΤÅЯШċũŸƖƚШƕƨĲШĦќĲƚƣШŊĳŰĳƖċũĲůĲŰƣШũќŔŰƻĲƖƚĲШƕƨŔШƚĲШƓƖŸĬƨŔƣЮ 

EŰШŸƨƣƖĲЯШũċШƓŔƚƣĲШΞΡxШƖĲƚƣĲШũċШƓŔƚƣĲШũċШƓũƨƚШƨƣŔũŔƚĳĲШƓŸƨƖШũĲƚШċƣƣĲƖƖŔƚƚċŊĲƚШĲŰШŢŸƨƖŰĳĲШĲƣШĲŰШƚŸŔƖĳĲЯШůċũŊƖĳШ
ƨŰĲШĤċŔƚƚĲШĬĲШΞΝЯΣ ӖШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠЮШ.ШũќŔŰƻĲƖƚĲЯШƣŸƨƣĲƚШũĲƚШċƨƣƖĲƚШƓŔƚƣĲƚШŸŰƣШĦŸŰŰƨШƨŰĲШ
ċƨŊůĲŰƣċƣŔŸŰШĲŰШΞΜΞΡ аШũĲƚШƓũƨƚШŉŸƖƣĲƚШőċƨƚƚĲƚШĲŰШƓŸƨƖĦĲŰƣċŊĲШŸŰƣШĳƣĳШĲŰƖĲŊŔƚƣƖĳĲƚШƓŸƨƖШũĲƚШ
ƓŔƚƣĲƚ ΜΤÅШĲƣШΜΤxЯШĲƣШũċШƓũƨƚШŉŸƖƣĲШċƨŊůĲŰƣċƣŔŸŰШĲŰШƻċũĲƨƖШƣŸƣċũĲШƓŸƨƖШũċШƓŔƚƣĲ ΞΡÅЮШEŰШŸƨƣƖĲЯШũĲШŰŸůĤƖĲШ
ĬќċƣƣĲƖƖŔƚƚċŊĲƚШŰŸĦƣƨƖŰĲƚШċШċƨŊůĲŰƣĳШĬĲШΤЯΝ ӖШƚƨƖШũċШƓŔƚƣĲ ΞΡÅШĲƣШĬĲШΡΜЯΜ ӖШƚƨƖШũċШƓŔƚƣĲ ΜΝЯШƣċŰĬŔƚШƕƨĲШ
ũĲШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШƚƨƖШũċШƓŔƚƣĲШΞΡxШċШĬŔůŔŰƨĳШĬĲШΝΤЯΦ ӖЮШ 

ÖƣŔũŔƚċƣŔŸŰЮĬĲƚЮƣƖċŢĲĦƣŸŔƖĲƚ 

EŰШΞΜΞΡЯШƨŰĲШŰŸƨƻĲũũĲШƓƖŸĦĳĬƨƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲШċШĳƣĳШůŔƚĲШĲŰШƓũċĦĲШƓŸƨƖШũĲƚШċƖƖŔƻĳĲƚШƚƨƖШũċШƓŔƚƣĲШΜΤxЮШ
9ĲƣƣĲШƓƖŸĦĳĬƨƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲШÅ ÂШċШĳƣĳШůŔƚĲШĲŰШƓũċĦĲШċƨШĬĳĤƨƣШĬĲƚШƣƖċƻċƨǂШĬĲШƖĳŰŸƻċƣŔŸŰШĬĲШũċШ
ƓŔƚƣĲ ΜΤÅоΞΡxШĲƣШĲƚƣШƖĲƚƣĳĲШĲŰШƻŔŊƨĲƨƖШƓċƖШũċШƚƨŔƣĲЮШ[ŔŊƨƖĲШΝΞШƓƖĳƚĲŰƣĲШũĲƚШƣƖċŢĲĦƣŸŔƖĲƚШĬќċƓƓƖŸĦőĲШƻĲƖƚШũċШ
ƓŔƚƣĲШΜΤxЯШƣċŰƣШƓŸƨƖШũċШƓƖŸĦĳĬƨƖĲШé§ÅШĦŸŰƻĲŰƣŔŸŰŰĲũũĲШƕƨĲШƓŸƨƖШũċШƓƖŸĦĳĬƨƖĲШÅ ÂЮШ9ĲƣƣĲШƓƖŸĦĳĬƨƖĲШ
Å ÂШƓĲƖůĲƣШċƨǂШċƻŔŸŰƚШĬĲШƚќċũŔŊŰĲƖШƚƨƖШũċШƓŔƚƣĲШĬќċƣƣĲƖƖŔƚƚċŊĲШĬĲƓƨŔƚШƨŰĲШƓũƨƚШŊƖċŰĬĲШĬŔƚƣċŰĦĲЯШċũŸƖƚШ
ƕƨĲШũќċŰĦŔĲŰŰĲШƓƖŸĦĳĬƨƖĲШé§ÅШĦŸůƓŸƖƣċŔƣШĲŰĦŸƖĲШƨŰШƻŔƖċŊĲШěШŊċƨĦőĲШŢƨƚƣĲШċƻċŰƣШũќċƣƣĲƖƖŔƚƚċŊĲЮШ 

 

 

13 Utilisation non préférentielle des pistes 
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[ŔŊƨƖĲШΝΞаШéŔƚƨċũŔƚċƣŔŸŰШĬĲƚШƓƖŸĦĳĬƨƖĲƚШĬќċƓƓƖŸĦőĲШé§ÅШыƖŸƨŊĲьШĲƣШÅ ÂШыĤũĲƨьШƓŸƨƖШũċШƓŔƚƣĲШΜΤxШěШ
ĬĲƚƣŔŰċƣŔŸŰШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣ 

 

ΠЮΞ 9ŸůƓċƖċŔƚŸŰШůĲƚƨƖĲƚШтШĦċũĦƨũƚ 

EĦőŸШƓĲƖůĲƣШĬĲШĦċũĦƨũĲƖШƓũƨƚŔĲƨƖƚШŔŰĬŔĦċƣĲƨƖƚШċĦŸƨƚƣŔƕƨĲƚШěШƨŰШĲŰĬƖŸŔƣШĬŸŰŰĳШċƨƣŸƨƖШĬĲШũќċĳƖŸƓŸƖƣЮШEŰШ
ĲǭĲĦƣƨċŰƣШĦĲƚШĦċũĦƨũƚШċƨǂШĲŰĬƖŸŔƣƚШĬĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШĬƨШў  ŸŔƚĲШ~ŸŰŔƣŸƖŔŰŊШÉǃƚƣĲů џШы ~ÉьЯШŔũШĲƚƣШ
ƓŸƚƚŔĤũĲШĬĲШƻĳƖŔǯĲƖШĬċŰƚШƕƨĲũũĲШůĲƚƨƖĲШũĲƚШƻċũĲƨƖƚШĦċũĦƨũĳĲƚШĦŸƖƖĲƚƓŸŰĬĲŰƣШċƨǂШƻċũĲƨƖƚШĲŰƖĲŊŔƚƣƖĳĲƚШ
ƓċƖШũĲШƚǃƚƣĿůĲШĬĲШůĲƚƨƖĲЮШxĲШ ~ÉШƨƣŔũŔƚĲШĬŔǭĳƖĲŰƣĲƚШƚŸƨƖĦĲƚШĬĲШĬŸŰŰĳĲƚШĦŸƖƖĳũĳĲƚШĲŰƣƖĲШĲũũĲƚ аШ
ůĲƚƨƖĲƚШĬĲШĤƖƨŔƣЯШũŔƚƣĲƚШĬĲШƻŸũƚШы7?9ьЯШƣƖċĦĲƚШƖċĬċƖШĲƣШůĳƣĳŸЮШxċШĦŸůƓċƖċŔƚŸŰШĲŰƣƖĲШũĲƚШůĲƚƨƖĲƚШĲƣШũĲƚШ
ĦċũĦƨũƚШĲƚƣШĲǭĲĦƣƨĳĲШƓŸƨƖШũĲƚШŔŰĬŔĦċƣĲƨƖƚШĬĲШŰŔƻĲċƨШxĲƕЯΞΠőЯШxŰŔŊőƣШĲƣШxĬĲŰЮ 

xĲƚШƻċũĲƨƖƚШĦċũĦƨũĳĲƚШƚŸŰƣШĦŸůƓċƖĳĲƚШċƨǂШƻċũĲƨƖƚШĬĲƚШĳƻĳŰĲůĲŰƣƚШƚŸŰŸƖĲƚШůĲƚƨƖĳƚШĦŸƖƖĳũĳƚШċƨǂШ
ċƻŔŸŰƚЮШfũШƚќċŊŔƣШĬќĳƻĳŰĲůĲŰƣƚШƚŸŰŸƖĲƚШƓŸƨƖШũĲƚƕƨĲũƚШƨŰĲШċƚƚŸĦŔċƣŔŸŰШċƨƣŸůċƣŔƕƨĲШĬċŰƚШũĲШ ~ÉШċШƓƨШ
ĶƣƖĲШŉċŔƣĲШċƻĲĦШũĲƚШĬŸŰŰĳĲƚШĬĲШƻŸũШĲƣШƖċĬċƖЮ 

xĲШƚǃƚƣĿůĲШĬĲШĦŸƖƖĳũċƣŔŸŰШŰќĲƚƣШƓċƚШƓċƖŉċŔƣШĲƣШĬĲƚШĳƻĳŰĲůĲŰƣƚШƓĲƨƻĲŰƣШĶƣƖĲШċƣƣƖŔĤƨĳƚШěШƣŸƖƣШċƨШƣƖċǯĦШĬĲШ
ƚƨƖƻŸũЯШĲƣШƻŔĦĲШƻĲƖƚċЮШ ǯŰШĬĲШũŔůŔƣĲƖШũċШĦŸŰƣƖŔĤƨƣŔŸŰШĬĲШĦĲƚШĦũċƚƚŔǯĦċƣŔŸŰƚШĲƖƖŸŰĳĲƚЯШŔũШĲƚƣШŉċŔƣШƨƚċŊĲШĬќƨŰШ
ŰŔƻĲċƨШĬĲШĬĳĦũĲŰĦőĲůĲŰƣШƓċƖċůĳƣƖĳШĲƣШĬќƨŰĲШĬƨƖĳĲШůŔŰŔůċũĲ бШƨŰШĳƻĳŰĲůĲŰƣШŰќĲƚƣШċƣƣĲŰĬƨШƕƨĲШƕƨċŰĬШ
ũĲШŰŔƻĲċƨШĬĲШĬĳĦũĲŰĦőĲůĲŰƣШĬĲШΝΜ ƚШĲƚƣШĬĳƓċƚƚĳЮШxќĳƻĳŰĲůĲŰƣШƓƖĲŰĬШǯŰШƕƨċŰĬШũĲШŰŔƻĲċƨШĬĲШ
ĬĳĦũĲŰĦőĲůĲŰƣШŰќĲƚƣШƓũƨƚШċƣƣĲŔŰƣШƓĲŰĬċŰƣШΡ ƚЮШxĲƚШŰŔƻĲċƨǂШĬĲШĬĳĦũĲŰĦőĲůĲŰƣШĲƨǂрůĶůĲƚШƚŸŰƣШ
ƓċƖċůĳƣƖĳƚШƓċƖШƓŸŔŰƣШĬĲШůĲƚƨƖĲШĲƣШĬĳƓĲŰĬĲŰƣШĬƨШĤƖƨŔƣШĬċŰƚШũќĲŰƻŔƖŸŰŰĲůĲŰƣШũŸĦċũЮШ?ĳĤƨƣ ΞΜΝΡЯШĦĲƚШ
ŰŔƻĲċƨǂШĬĲШĬĳĦũĲŰĦőĲůĲŰƣШŸŰƣШĳƣĳШĳƻċũƨĳƚШĲƣШċĬċƓƣĳƚШƓŸƨƖШƓũƨƚŔĲƨƖƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲЮШ9ĲũċШƚќĲƚƣШ
ċƨƚƚŔШċĦĦŸůƓċŊŰĳШĬќƨŰĲШĳũĳƻċƣŔŸŰШĬĲШũċШĬƨƖĳĲШůċǂŔůċũĲШĬќƨŰШĳƻĳŰĲůĲŰƣШƕƨŔШƓċƚƚĲШĬĲШΤΡ ƚШыƓŸƨƖШ
ũќċŰŰĳĲ ΞΜΝΠьШěШΝΞΡ ƚЮШ9ĲƚШĬĲƖŰŔĿƖĲƚШċŰŰĳĲƚЯШċŔŰƚŔШƕƨќĲŰШΞΜΞΡЯШĦĲШĦőŸŔǂШċШĳƣĳШůċŔŰƣĲŰƨЮШÂŸƨƖШũĲƚШ
ĳƻĳŰĲůĲŰƣƚШĲŰĦŸƖĲШƓũƨƚШũŸŰŊƚЯШũċШƓƖŸĤċĤŔũŔƣĳШƕƨќŔũƚШƚŸŔĲŰƣШĦċƨƚĳƚШƓċƖШƨŰШċƻŔŸŰШĲƚƣШƣƖĿƚШŉċŔĤũĲЮШfũШ
ĦŸŰƻŔĲŰƣШĬĲШŰŸƣĲƖШƕƨĲЯШŸƨƣƖĲШũĲƚШĦŸŰĬŔƣŔŸŰƚШƖĲũċƣŔƻĲƚШěШũċШĬƨƖĳĲШĬĲШũќĳƻĳŰĲůĲŰƣШĲƣШċƨШŰŔƻĲċƨШĬĲШ
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ĬĳĦũĲŰĦőĲůĲŰƣЯШŔũШŉċƨƣШĳŊċũĲůĲŰƣШĲŰĦŸƖĲШƚǃƚƣĳůċƣŔƕƨĲůĲŰƣШƨŰĲШĦŸƖƖĳũċƣŔŸŰШċƻĲĦШƨŰШůŸƨƻĲůĲŰƣШĬĲШ
ƻŸũШĲŰƖĲŊŔƚƣƖĳШƚƨƖШũċШĤċƚĲШĬĲШƚċШƣƖċĦĲШƖċĬċƖЮ 

xĲƚШƣċĤũĲċƨǂШĦŔрĬĲƚƚŸƨƚШĳƣċĤũŔƚƚĲŰƣШũċШĦŸůƓċƖċŔƚŸŰШĲŰƣƖĲШũĲƚШƻċũĲƨƖƚШƚŔůƨũĳĲƚШĬċŰƚШEĦőŸШċƨШŰŔƻĲċƨШ
ĬĲƚШĬŔǭĳƖĲŰƣƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШĲƣШĦĲũũĲƚШƕƨŔШŸŰƣШĳƣĳШůĲƚƨƖĳĲƚоĦċũĦƨũĳĲƚШƚƨƖШũċШĤċƚĲШĬĲƚШĳƻĳŰĲůĲŰƣƚШ
ĦŸƖƖĳũĳƚШƓŸƨƖШũĲƚШŔŰĬŔĦċƣĲƨƖƚШĬĲШŰŔƻĲċƨШĦőŸŔƚŔƚЮШfũƚШƖĲƓƖĲŰŰĲŰƣШĳŊċũĲůĲŰƣЯШŸƨƣƖĲШũĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШ
ĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШ9ŸůƓċŰǃЯШũĲƚШƖĳƚƨũƣċƣƚШĬĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШĬƨШ?ĳƓċƖƣĲůĲŰƣШEŰƻŔƖŸŰŰĲůĲŰƣШ
ыў ?ĲƓċƖƣĲůĲŰƣШ§ůŊĲƻŔŰŊ џьШĬĲШũќ ƨƣŸƖŔƣĳШǰċůċŰĬĲШыŔŰĬŔƕƨĳƚШƓċƖШũĲƚШĦŸĬĲƚ  ~ÑΠΜрΞШĲƣШƚƨŔƻċŰƣƚьЮШxĲƚШ
ĬŸŰŰĳĲƚШĬĲШůĲƚƨƖĲШĬĲШĦĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШƚŸŰƣШŔŰƣƖŸĬƨŔƣĲƚШĲƣШċƚƚŸĦŔĳĲƚШċƨǂШĬŸŰŰĳĲƚШĬĲШƻŸũШċƨШƚĲŔŰШ
ĬƨШ ~ÉШĬĲШũќċĳƖŸƓŸƖƣЮШ 

ÂŸƨƖШũĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШĬĲШ7ƖƨǂĲũũĲƚШEŰƻŔƖŸŰŰĲůĲŰƣШыĲǂрf7]EьШĲŰШÅĳŊŔŸŰШĬĲШ7ƖƨǂĲũũĲƚр9ċƓŔƣċũĲЯШũċШ
ƓƖŸĦĳĬƨƖĲШƚƨƚůĲŰƣŔŸŰŰĳĲШŰќĲƚƣШƓċƚШƓŸƚƚŔĤũĲЯШĦċƖШũĲƚШĬŸŰŰĳĲƚШĬĲШůĲƚƨƖĲШŰĲШƚŸŰƣШƓċƚШŉŸƨƖŰŔĲƚШěШ7 9Ш
ыŢƨƚƕƨќĲŰШΞΜΜΦЯШũĲƚШĬŸŰŰĳĲƚШĬĲШůĲƚƨƖĲШĬĲШ7ƖƨǂĲũũĲƚШEŰƻŔƖŸŰŰĲůĲŰƣШƓŸƨƖШĬĲƨǂШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШуШ
cċƖĲŰШĲƣШEƻĲƖĲШуШĳƣċŔĲŰƣШƣŸƨƣĲŉŸŔƚШůŔƚĲƚШěШĬŔƚƓŸƚŔƣŔŸŰьЮШÖŰШċƓĲƖĩƨШĬĲШũċШũŸĦċũŔƚċƣŔŸŰШĬĲШƣŸƨƚШũĲƚШƓŸŔŰƣƚШ
ĬĲШůĲƚƨƖĲШǯŊƨƖĲШěШũќŰŰĲǂĲШ7Ю 

xĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲ  ~ÑΜΝрΞЯШ ~ÑΜΟрΟЯШ ~ÑΝΡрΟЯШ ~ÑΞΟрΝШĲƣШ ~ÑΞΤрΝШƚŸŰƣШƚŔƣƨĳƚШƚƨƖШũĲШƣĲƖƖċŔŰШĬĲШ
ũќċĳƖŸƓŸƖƣШĲƣоŸƨШĬċŰƚШũĲƚШĲŰƻŔƖŸŰƚШŔůůĳĬŔċƣƚШĬƨШƖĳƚĲċƨШĬĲШƓŔƚƣĲƚШĲƣШĬĲƚШŔŰƚƣċũũċƣŔŸŰƚШċĳƖŸƓŸƖƣƨċŔƖĲƚЮШ
xĲƚШĳƻĳŰĲůĲŰƣƚШƚŸŰŸƖĲƚШĦŸƖƖĳũĳƚШċƨǂШƻŸũƚШĦŸŰƣƖŔĤƨĲŰƣШěШũċШŉŸŔƚШċƨШĤƖƨŔƣШċƨШƚŸũШĲƣШċƨШĤƖƨŔƣШĬĲШƚƨƖƻŸũЮШ
xќċƚƚŸĦŔċƣŔŸŰШċƻĲĦШĬĲƚШůŸƨƻĲůĲŰƣƚШĬĲШƻŸũШƚƓĳĦŔǯƕƨĲƚШŰќĲƚƣШƓċƚШƣŸƨŢŸƨƖƚШǯċĤũĲШƓŸƨƖШĦĲƚШƓŸŔŰƣƚШĬĲШ
ůĲƚƨƖĲЮШÂŸƨƖШĦĲƣƣĲШƖċŔƚŸŰЯШũĲƚШƻċũĲƨƖƚШůĲƚƨƖĳĲƚШĬĲШĦĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШƚĲШƖĳƻĿũĲŰƣШůŸŔŰƚШ
ƓĲƖƣŔŰĲŰƣĲƚШƓŸƨƖШũќĳƻċũƨċƣŔŸŰШĬĲƚШŰƨŔƚċŰĦĲƚШƚŸŰŸƖĲƚШĦŸŰƚĳĦƨƣŔƻĲƚШċƨШƚƨƖƻŸũШĬĲƚШċƻŔŸŰƚШĲƣЯШĤŔĲŰШ
ƕƨќĲũũĲƚШƚŸŔĲŰƣШƖċƓƓŸƖƣĳĲƚЯШĲũũĲƚШŰĲШƚŸŰƣШƓċƚШƓƖŔƚĲƚШĲŰШĦŸŰƚŔĬĳƖċƣŔŸŰШũŸƖƚШĬĲШũќĳƻċũƨċƣŔŸŰШĬĲШũċШƓƖĳĦŔƚŔŸŰШ
ĬĲƚШƚŔůƨũċƣŔŸŰƚЮ 

EŰШΞΜΞΡЯШũċШŉƖċĦƣŔŸŰШĬĲШƣĲůƓƚШƓĲŰĬċŰƣШũċƕƨĲũũĲШũĲШƚǃƚƣĿůĲШĬĲШůĲƚƨƖĲШĲƚƣШċĦƣŔŉШыƕƨĲШũќŸŰШċƓƓĲũũĲШ
ў ƨƓƣŔůĲ џЯШũĲШƣĲůƓƚШĬĲШĬŔƚƓŸŰŔĤŔũŔƣĳьШĳƣċŔƣШũĳŊĿƖĲůĲŰƣШƓũƨƚШĳũĲƻĳĲШƕƨќĲŰШΞΜΞΠЮШxĲШƣĲůƓƚШĬĲШ
ĬŔƚƓŸŰŔĤŔũŔƣĳШůŸǃĲŰШƓŸƨƖШũĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШĬĲШ7 9ШƚќĳũĲƻċŔƣШěШΦΦЯΞ ӖЯШĲƣШũĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШĬƨШ
?ĳƓċƖƣĲůĲŰƣШEŰƻŔƖŸŰŰĲůĲŰƣШĳƣċŔĲŰƣШůĶůĲШċĦƣŔŉƚШΦΦЯΦ ӖШĬƨШƣĲůƓƚЮШxċШůŸǃĲŰŰĲШƚќĳũĿƻĲШĬŸŰĦШěШΦΦЯΠ ӖЮШ
xќĲŰĬƖŸŔƣШċƻĲĦШũќў ƨƓƣŔůĲ џШũĲШƓũƨƚШĤċƚШĲƚƣШũќĲŰĬƖŸŔƣ ΜΣрΜΝШыΦΡЯΣ ӖьЮШ9ĲƣƣĲШƻċũĲƨƖШƖĲƚƣĲШŰĳċŰůŸŔŰƚШƣƖĿƚШ
ĳũĲƻĳĲЮШÂċƖШċŔũũĲƨƖƚЯШũќĲŰĬƖŸŔƣ ΠΥрΜΟШы7ĲƖƣĲůьШċШĳƣĳШŉĲƖůĳШĲŰШΞΜΞΡ бШĦќĲƚƣШƓŸƨƖƕƨŸŔШŔũШŰќĲƚƣШƓċƚШƓƖŔƚШĲŰШ
ĦŸůƓƣĲШĬċŰƚШũĲШƓƖĳƚĲŰƣШƖċƓƓŸƖƣЮШ 

ÂŸƨƖШĦŸůƓċƖĲƖШũĲƚШůĲƚƨƖĲƚШċƻĲĦШũĲƚШĦċũĦƨũƚШыƓŸƨƖШũќĲŰƚĲůĤũĲШĬĲШũќċŰŰĳĲьЯШƨŰĲШĦŸƖƖĲĦƣŔŸŰШĲƚƣШ
ċƓƓũŔƕƨĳĲШƓċƖШƓŸŔŰƣШĬĲШůĲƚƨƖĲШƓŸƨƖШũċШŉƖċĦƣŔŸŰШƨƓƣŔůĲЮШfũШċШċũŸƖƚШĳƣĳШƚƨƓƓŸƚĳШƕƨĲЯШƓĲŰĬċŰƣШũĲƚШƓĳƖŔŸĬĲƚШ
ƚċŰƚШůĲƚƨƖĲƚЯШŔũШǃШċШĲƨШƓƖŸƓŸƖƣŔŸŰŰĲũũĲůĲŰƣШũċШůĶůĲШĲǂƓŸƚŔƣŔŸŰШċƨШĤƖƨŔƣШĬĲƚШċƻŔŸŰƚШƕƨĲШƓĲŰĬċŰƣШũĲƚШ
ƓĳƖŔŸĬĲƚШŸƮШũĲШƓŸŔŰƣШĬĲШůĲƚƨƖĲШĳƣċŔƣШċĦƣŔŉЮШEŰШƖċŔƚŸŰШĬƨШƣĲůƓƚШĬĲШĬŔƚƓŸŰŔĤŔũŔƣĳШĳũĲƻĳЯШũċШĦŸƖƖĲĦƣŔŸŰШĲƚƣШ
ƓƖċƣŔƕƨĲůĲŰƣШŰĳŊũŔŊĲċĤũĲЮШ 

xċШĦŸůƓċƖċŔƚŸŰШĲŰƣƖĲШũĲƚШĦċũĦƨũƚШĲƣШũĲƚШůĲƚƨƖĲƚШƚƨƖШũċШĤċƚĲШĬƨШƓċƖċůĿƣƖĲШxĲƕЯΞΠőШŔŰĬŔƕƨĲШƕƨĲШũќĳĦċƖƣШ
ĲŰƣƖĲШũĲƚШƻċũĲƨƖƚШĦċũĦƨũĳĲƚШĲƣШůĲƚƨƖĳĲƚШƚƨƖШƣŸƨƚШũĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШěШũќĲǂĦĲƓƣŔŸŰШĬĲШ ~ÑΞΜрΜΟШ
ы~ċĦőĲũĲŰьШĲƣШ ~ÑΠΞрΞШы?ŔĲŊĲůьШĲƚƣШŔŰŉĳƖŔĲƨƖШěШΞ Ĭ7ы ьШыĲƣШĦĲШċƓƖĿƚШĲǂĦũƨƚŔŸŰШĬĲƚШƓŸŔŰƣƚШĬĲШ
ůĲƚƨƖĲ  ~ÑΜΝрΞЯШ ~ÑΜΟрΟЯШ ~ÑΝΡрΟШĲƣШ ~ÑΞΤрΝШĦŸůůĲШŔŰĬŔƕƨĳШĦŔрĬĲƚƚƨƚьЮШÂŸƨƖШΣ ƓŸŔŰƣƚШĬĲШůĲƚƨƖĲЯШ
ũќĳĦċƖƣШĲƚƣШũŔůŔƣĳШěШΜЯΡ Ĭ7ы ьЮШÂŸƨƖШΝΡ ƓŸŔŰƣƚШĬĲШůĲƚƨƖĲЯШũĲƚШůĲƚƨƖĲƚШƚŸŰƣШƚƨƓĳƖŔĲƨƖĲƚШċƨǂШĦċũĦƨũƚЯШĲƣЯШ
ƓŸƨƖШΝΞ ƓŸŔŰƣƚШĬĲШůĲƚƨƖĲЯШũĲƚШůĲƚƨƖĲƚШƚŸŰƣШŔŰŉĳƖŔĲƨƖĲƚШċƨǂШĦċũĦƨũƚШыěШĦőċƕƨĲШŉŸŔƚШċƻĲĦШũĲƚШĲǂĦũƨƚŔŸŰƚШ
ůĲŰƣŔŸŰŰĳĲƚШƓũƨƚШőċƨƣьЮШxќĳĦċƖƣШŊũŸĤċũШĲŰƣƖĲШũĲƚШƚŔůƨũċƣŔŸŰƚШĲƣШũĲƚШůĲƚƨƖĲƚШĲƚƣШĬĲШΝЯΟ Ĭ7ы ьШыў ƖŸŸƣр
ůĲċŰрƚƕƨċƖĲШĲƖƖŸƖ џШыÅ~ÉEьШтШĳĦċƖƣШƕƨċĬƖċƣŔƕƨĲШůŸǃĲŰьШũŸƖƚƕƨĲШũĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲ  ~ÑΜΝрΞЯШ
 ~ÑΜΟрΟЯШ ~ÑΝΡрΟЯШ ~ÑΞΟрΝШĲƣШ ~ÑΞΤрΝШƚŸŰƣШĲǂĦũƨƚШĬĲШũќĳƻċũƨċƣŔŸŰЮ 
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ÂŸƨƖШũĲШƓċƖċůĿƣƖĲШxŰŔŊőƣЯШũќĳĦċƖƣШĲŰƣƖĲШũĲƚШůĲƚƨƖĲƚШĲƣШũĲƚШƚŔůƨũċƣŔŸŰƚШĲƚƣШŊũŸĤċũĲůĲŰƣШĳƕƨŔƻċũĲŰƣШ
ыΞЯΟ Ĭ7ы ьШÅ~ÉEЯШĲŰШĲǂĦũƨċŰƣШũĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲ  ~ÑΜΝрΞЯШ ~ÑΜΟрΟЯШ ~ÑΝΡрΟЯШ ~ÑΞΟрΝШĲƣШ ~ÑΞΤр
ΝьЮШÂŸƨƖШΤ ƓŸŔŰƣƚШĬĲШůĲƚƨƖĲЯШũĲƚШĬŔǭĳƖĲŰĦĲƚШƚŸŰƣШŔŰŉĳƖŔĲƨƖĲƚШŸƨШĳŊċũĲƚШěШΜЯΡ Ĭ7ы ьЮ 

ÂŸƨƖШũќŔŰĬŔĦċƣĲƨƖШĬĲШĤƖƨŔƣШxĬĲŰЯШũĲШÅ~ÉEШĲƚƣШĬĲШΝЯΣ Ĭ7ы ьШыěШũќĲǂĦũƨƚŔŸŰШĬĲШ ~ÑΜΝрΞЯШ ~ÑΜΟрΟЯШ ~ÑΝΡрΟЯШ
 ~ÑΞΟрΝШĲƣШ ~ÑΞΤрΝьЮШÉƨƖШũċШƓũƨƓċƖƣШĬĲƚШċƨƣƖĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШыΞΞьЯШũĲƚШĳĦċƖƣƚШƖĲƚƣĲŰƣШĬċŰƚШũĲƚШ
ũŔůŔƣĲƚШĬĲШΞ Ĭ7ы ьЮШΤ ƓŸŔŰƣƚШĬĲШůĲƚƨƖĲШċǭŔĦőĲŰƣШƨŰШĳĦċƖƣШĬĲШΜЯΡ Ĭ7ы ьШůċǂŔůƨůЮШÉƨƖШΝΡ ƓŸŔŰƣƚШĬĲШ
ůĲƚƨƖĲЯШũĲƚШĦċũĦƨũƚШċĤŸƨƣŔƚƚĲŰƣШěШƨŰĲШƚŸƨƚрĲƚƣŔůċƣŔŸŰШĬĲƚШŰŔƻĲċƨǂШůĲƚƨƖĳƚШĲƣЯШƚƨƖШΝΝ ƓŸŔŰƣƚШĬĲШ
ůĲƚƨƖĲЯШŔũƚШůĿŰĲŰƣШěШƨŰĲШƚƨƖĲƚƣŔůċƣŔŸŰШыěШũќĲǂĦũƨƚŔŸŰШĬĲШ ~ÑΜΝрΞЯШ ~ÑΜΟрΟЯШ ~ÑΝΡрΟЯШ ~ÑΞΟрΝШĲƣШ
 ~ÑΞΤрΝьЮ 

ÑċĤũĲċƨ Ο аШ9ŸƖƖĲƚƓŸŰĬċŰĦĲШĲŰƣƖĲШũĲƚШĦċũĦƨũƚШĲƣШũĲƚШůĲƚƨƖĲƚШƓŸƨƖШũќŔŰĬŔĦċƣĲƨƖШĬĲШĤƖƨŔƣШxĲƕЯΞΠőШыĲŰШ
Ĭ7ы ььЮШÂŸƨƖШũĲƚШũŔŊŰĲƚШĬƨШƣċĤũĲċƨШĦŸũŸƖĳĲƚШĲŰШŊƖŔƚЯШƨŰĲШĦŸůƓċƖċŔƚŸŰШĲŰƣƖĲШũĲƚШůĲƚƨƖĲƚШĲƣШũĲƚШĦċũĦƨũƚШ
ŰќĲƚƣШƓċƚШƓĲƖƣŔŰĲŰƣĲШыƻŸŔƖШƣĲǂƣĲьЮШ
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ÑċĤũĲċƨ Π аШ9ŸƖƖĲƚƓŸŰĬċŰĦĲШĲŰƣƖĲШũĲƚШĦċũĦƨũƚШĲƣШũĲƚШůĲƚƨƖĲƚШƓŸƨƖШũќŔŰĬŔĦċƣĲƨƖШĬĲШĤƖƨŔƣШxŰŔŊőƣШыĲŰШĬ7ы ььЮШ
ÂŸƨƖШũĲƚШũŔŊŰĲƚШĬƨШƣċĤũĲċƨШĦŸũŸƖĳĲƚШĲŰШŊƖŔƚЯШƨŰĲШĦŸůƓċƖċŔƚŸŰШĲŰƣƖĲШũĲƚШůĲƚƨƖĲƚШĲƣШũĲƚШĦċũĦƨũƚШŰќĲƚƣШƓċƚШ 
ƓĲƖƣŔŰĲŰƣĲШыƻŸŔƖШƣĲǂƣĲьШ
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ÑċĤũĲċƨ Ρ аШ9ŸƖƖĲƚƓŸŰĬċŰĦĲШĲŰƣƖĲШũĲƚШĦċũĦƨũƚШĲƣШũĲƚШůĲƚƨƖĲƚШƓŸƨƖШũќŔŰĬŔĦċƣĲƨƖШĬĲШĤƖƨŔƣШxĬĲŰШыĲŰШĬ7ы ььЮШ
ÂŸƨƖШũĲƚШũŔŊŰĲƚШĬƨШƣċĤũĲċƨШĦŸũŸƖĳĲƚШĲŰШŊƖŔƚЯШƨŰĲШĦŸůƓċƖċŔƚŸŰШĲŰƣƖĲШũĲƚШůĲƚƨƖĲƚШĲƣШũĲƚШĦċũĦƨũƚШŰќĲƚƣШƓċƚШ
ƓĲƖƣŔŰĲŰƣĲШыƻŸŔƖШƣĲǂƣĲь 
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ΠЮΟ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ 

9ĲƣƣĲШƚĲĦƣŔŸŰШƓƖĳƚĲŰƣĲШũĲƚШƖĳƚƨũƣċƣƚШĬĲƚШĦċũĦƨũƚШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШƓŸƨƖШũĲƚШƓċƖċůĿƣƖĲƚШĬĳĦƖŔƣƚШĦŔр
ĬĲƚƚƨƚШыxĬċǃЯШxĲƻĲŰŔŰŊЯШxŰŔŊőƣЯШxĬĲŰЯШ[ƖĳƕЮΤΜЯŢŸƨƖЯШ[ƖĳƕЮΤΜЯƚŸŔƖЯШ[ƖĳƕЮΤΜЯŰƨŔƣЯШ[ƖĳƕЮΣΜЯŢŸƨƖЯШ[ƖĳƕЮΣΜЯƚŸŔƖШĲƣШ
[ƖĳƕЮΣΜЯŰƨŔƣьЮШ9ĲƚШŔũũƨƚƣƖċƣŔŸŰƚШƖĲƓƖĲŰŰĲŰƣШũĲƚШƖĳƚƨũƣċƣƚШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΡЯШΞΜΞΠШĲƣШΞΜΝΦЮШ?ċŰƚШũĲШ
ƖċƓƓŸƖƣШĬĲШĦŸŰƣŸƨƖШƓŸƨƖШΞΜΝΦЯШũĲƚШĦŸŰƣŸƨƖƚШĳƣċŔĲŰƣШĲŰĦŸƖĲШĦċũĦƨũĳƚШċƻĲĦШũċШƻĲƖƚŔŸŰ ΤЮΜĤШĬƨШůŸĬĿũĲШ
f ~ЮШ ǯŰШĬĲШƓŸƨƻŸŔƖШĦŸůƓċƖĲƖШũĲƚШƖĳƚƨũƣċƣƚЯШũĲƚШĦŸŰƣŸƨƖƚШĬĲШΞΜΝΦШŸŰƣШĳƣĳШƖĲůŸĬĳũŔƚĳƚШƚƨƖШũċШĤċƚĲШĬƨШ
ůŸĬĿũĲШĬĲШĦċũĦƨũШEĦőŸШыƣĲũШƕƨќƨƣŔũŔƚĳШƓŸƨƖШũĲƚШĦŸŰƣŸƨƖƚШĬĲƓƨŔƚШΞΜΞΝьЮШ9ŸůůĲШĲǂƓũŔƕƨĳШƓƖĳĦĳĬĲůůĲŰƣЯШ
ũĲƚШĦŸůƓƣċŊĲƚШĬƨШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƚŸŰƣШĦċũĦƨũĳƚШěШũќċŔĬĲШĬĲƚШĬŸŰŰĳĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚШũĲƚШƓũƨƚШ
ƖĳĦĲŰƣĲƚШċƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΣЮШ ǯŰШĬĲШƕƨċŰƣŔǯĲƖШũќĲǭĲƣШĬĲШũќĳƻŸũƨƣŔŸŰШĬĳůŸŊƖċƓőŔƕƨĲЯШũĲƚШĦŸůƓƣċŊĲƚШ
ƚŸŰƣШĳŊċũĲůĲŰƣШĲǭĲĦƣƨĳƚШċƻĲĦШũĲƚШĬŸŰŰĳĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚШĬƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΡЮШ?ċŰƚШƨŰШƚŸƨĦŔШĬĲШ
ũŔƚŔĤŔũŔƣĳШĬĲƚШǯŊƨƖĲƚЯШĬĲƨǂШƻċũĲƨƖƚШĬĲШĦŸŰƣŸƨƖШƚŸŰƣШƻŔƚƨċũŔƚĳĲƚШƓċƖШǯŊƨƖĲЮШxќŰŰĲǂĲШ?ШƖĲƓƖĲŰĬШũċШ
ƻŔƚƨċũŔƚċƣŔŸŰШĬĲШũќĲŰƚĲůĤũĲШĬĲƚШƻċũĲƨƖƚШĬĲШĦŸŰƣŸƨƖШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΡШĲƣШΞΜΞΠЮ 

ÂŸƨƖШĦőċƕƨĲШĦŸŰƣŸƨƖШĬĲШĤƖƨŔƣЯШũċШƚƨƓĲƖǯĦŔĲШĲƣШũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШŸŰƣШĳƣĳШĦċũĦƨũĳƚЮШEŰШŸƨƣƖĲЯШũĲШ
ŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШĲƣШŉŸƖƣĲůĲŰƣШŊĶŰĳƚШыƚƨƖШũċШĤċƚĲШĬĲƚШĦŸŰƣŸƨƖƚШxĬĲŰьШĲƣШ
ĬќőċĤŔƣċŰƣƚШĬŸŰƣШũĲШƚŸůůĲŔũШĲƚƣШƣƖĿƚШƓĲƖƣƨƖĤĳШыƚƨƖШũċШĤċƚĲШĬĲƚШĦŸŰƣŸƨƖƚШxŰŔŊőƣьШċШĳƣĳШĦċũĦƨũĳШƚĲũŸŰШũċШ
ůĳƣőŸĬĲШĬĳĦƖŔƣĲШċƨШƓċƖċŊƖċƓőĲ ΞЮΞЮШ?ċƻċŰƣċŊĲШĬĲШĬĳƣċŔũƚШƚŸŰƣШĬŔƚƓŸŰŔĤũĲƚШĬċŰƚШũĲƚШċŰŰĲǂĲƚ ƓċƖШ
ĦŸůůƨŰĲШы ŰŰĲǂĲ 9ьЮШxќ ŰŰĲǂĲ ?ШƖĲƓƖĲŰĬШũċШƻŔƚƨċũŔƚċƣŔŸŰШĬĲƚШĦŸŰƣŸƨƖƚЮШxќĳƻŸũƨƣŔŸŰШĬĲШũċШƚƨƓĲƖǯĦŔĲШĲƣШ
ĬĲƚШőċĤŔƣċŰƣƚШƓċƖШĦŸŰƣŸƨƖШƚƨƖШƓũƨƚŔĲƨƖƚШċŰŰĳĲƚШĲƚƣШƖĲƓƖŔƚĲШěШũќ ŰŰĲǂĲ EЮ 

 

ǑŸǐŸǎ 9ŸŰƣŸƨƖƚШxĬċǃ 

xĲƚШĦŸŰƣŸƨƖƚШxĬċǃШĬŸŰŰĲŰƣШũĲШŰŔƻĲċƨШĬĲШƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШĳƕƨŔƻċũĲŰƣШƓŸŰĬĳƖĳШ ШƓŸƨƖШũċШƓĳƖŔŸĬĲШĬĲШΤ őШ
ěШΝΦ őШĲƣШƚŸŰƣШƖċƓƓŸƖƣĳƚШĬĲШΡΡ Ĭ7ы ьШěШΤΡ Ĭ7ы ьШƓċƖШƓċũŔĲƖƚШĬĲШΡ Ĭ7ы ьЮШxќĳƻŸũƨƣŔŸŰШĬĲƚШĦŸŰƣŸƨƖƚШƓŸƨƖШũĲƚШ
ċŰŰĳĲƚ ΞΜΝΦЯШΞΜΞΠШĲƣШΞΜΞΡШĲƚƣШŔũũƨƚƣƖĳĲШĬċŰƚШũċШ[ŔŊƨƖĲШΝΟЯШŸƮШƚĲƨũƚШũĲƚШĦŸŰƣŸƨƖƚШĬĲШΡΡ Ĭ7ы ьШĲƣШΣΜ Ĭ7ы ьШ
ƚŸŰƣШƖĲƓƖĳƚĲŰƣĳƚЮ 

xċШƓĳƖŔŸĬĲШĬќĳƻċũƨċƣŔŸŰШƓŸƨƖШũĲƚШĦŸŰƣŸƨƖƚШxĬċǃШĦŸƖƖĲƚƓŸŰĬШĲŰƣŔĿƖĲůĲŰƣШěШũċШƓĳƖŔŸĬĲШŸƓĳƖċƣŔŸŰŰĲũũĲШĬĲШ
ŢŸƨƖШыĬĲШΣ őШěШΞΟ őьЯШƣĲũũĲШƕƨĲШĬĳǯŰŔĲШěШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣЮШ9ĲũċШƚŔŊŰŔǯĲШƕƨĲШũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШ
ў ?ĳĦŸũũċŊĲƚ ΞΡÅШтШƣƣĲƖƖŔƚƚċŊĲƚ ΞΡxоΞΡÅ џШĲƚƣШƣŸƨŢŸƨƖƚШƓƖĳŉĳƖĲŰƣŔĲũũĲЯШƚċƨŉШƓĲŰĬċŰƣШũĲШƽĲĲťрĲŰĬШ
ыƚċůĲĬŔШěШƓċƖƣŔƖШĬĲШΝΣ őШĲƣШĬŔůċŰĦőĲШŢƨƚƕƨќěШΝΣ őьШũŸƖƚƕƨĲШũĲƚШĬĳĦŸũũċŊĲƚШƚŸŰƣШƖĳƓċƖƣŔƚШƚƨƖШũĲƚШ
ƓŔƚƣĲƚ ΞΡÅШĲƣШΝΦЮШÄƨċŰĬШĦĲƣƣĲШƨƣŔũŔƚċƣŔŸŰШƓƖĳŉĳƖĲŰƣŔĲũũĲШĬĲƚШƓŔƚƣĲƚШŰĲШƓĲƨƣШƓċƚШĶƣƖĲШċƓƓũŔƕƨĳĲШĲŰШƖċŔƚŸŰШ
ĬĲƚШĦŸŰĬŔƣŔŸŰƚШůĳƣĳŸƖŸũŸŊŔƕƨĲƚШыƚŸƨƻĲŰƣШƓċƖШƻĲŰƣШƚŸƨǭũċŰƣШĬĲƓƨŔƚШũќĲƚƣьЯШũċШĦŸůĤŔŰċŔƚŸŰШĬĲШ
ĬĳĦŸũũċŊĲƚШƚƨƖШũĲƚШƓŔƚƣĲƚ ΜΤÅШĲƣоŸƨШΜΤxШĲƣШĬќċƣƣĲƖƖŔƚƚċŊĲƚШƚƨƖШũĲƚШƓŔƚƣĲƚШΜΝЯШΜΤxШŸƨШΜΤÅШĲƚƣШ
ŊĳŰĳƖċũĲůĲŰƣШċƓƓũŔƕƨĳĲЮ 

ÂũƨƚŔĲƨƖƚШĦŸŰƚƣċƣƚШƓĲƖƣŔŰĲŰƣƚШƚŸŰƣШĬƖĲƚƚĳƚЮШ§ŰШĦŸŰƚƣċƣĲШƣŸƨƣШĬќċĤŸƖĬШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШ
ĬќċƣƣĲƖƖŔƚƚċŊĲƚШыҼΞЯΞ ӖьШĲƣШĬƨШŰŸůĤƖĲШĬĲШĬĳĦŸũũċŊĲƚШыҼΠЯΟ ӖьШĲŰШŢŸƨƖŰĳĲЮШ9ĲũċШƓĲƖůĲƣШĬќĲǂƓũŔƕƨĲƖШũĲƚШ
ċƨŊůĲŰƣċƣŔŸŰƚШũŸĦċũĲƚШĬĲƚШĦŸŰƣŸƨƖƚШĲŰШΞΜΞΡШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠЮШ9ĲƣƣĲШċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШ
ůŸƨƻĲůĲŰƣƚШĲŰШŢŸƨƖŰĳĲШƚĲШĬĳĦŸůƓŸƚĲШĲŰШƨŰĲШőċƨƚƚĲШĬƨШŰŸůĤƖĲШĬќċƓƓċƖĲŔũƚШũĳŊĲƖƚШыҼΞЯΜ ӖьШĲƣШƨŰĲШ
őċƨƚƚĲШĬƨШŰŸůĤƖĲШĬќċƓƓċƖĲŔũƚШũŸƨƖĬƚШыҼΝΜЯΤ ӖьЮШ 

xќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШċШĳŊċũĲůĲŰƣШĳƻŸũƨĳ аШũĲШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШĲŰШŢŸƨƖŰĳĲШċШċƨŊůĲŰƣĳШƚƨƖШ
ƓƖĲƚƕƨĲШƣŸƨƣĲƚШũĲƚШƓŔƚƣĲƚЯШěШũќĲǂĦĲƓƣŔŸŰШĬĲШũċШƓŔƚƣĲШΞΡxЯШŸƮШĦĲШŰŸůĤƖĲШċШĬŔůŔŰƨĳЮШ9ĲƣƣĲШĬŔůŔŰƨƣŔŸŰШƚƨƖШ
ũċШƓŔƚƣĲШΞΡxШĲƚƣШĲŰШŊƖċŰĬĲШƓċƖƣŔĲШĬƨĲШěШũċШůċŔŰƣĲŰċŰĦĲШƓũċŰŔǯĳĲШƚƨƖШĦĲƣƣĲШƓŔƚƣĲЯШƕƨŔШċШĲƨШũŔĲƨШĬƨШ
ΝΞ ŢƨŔũũĲƣ ΞΜΞΡШċƨШΞΤ ċŸƫƣ ΞΜΞΡЮШШÂĲŰĬċŰƣШĦĲƣƣĲШƓĳƖŔŸĬĲЯШũĲƚШċƣƣĲƖƖŔƚƚċŊĲƚШŸŰƣШĳƣĳШƓƖŔŰĦŔƓċũĲůĲŰƣШ
ƣƖċŰƚŉĳƖĳƚШƻĲƖƚШũċШƓŔƚƣĲ ΞΡÅЯШĦĲШƕƨŔШċШĲŰƣƖċŘŰĳШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬƨШƣƖċǯĦШƚƨƖШĦĲƣƣĲШƓŔƚƣĲЮШ9ĲƣƣĲШ
ċƨŊůĲŰƣċƣŔŸŰШċШĲŰШŸƨƣƖĲШĳƣĳШċĦĦĲŰƣƨĳĲШƓċƖШƨŰШŰŸůĤƖĲШƓũƨƚШĳũĲƻĳШĬĲШĬĳĦŸũũċŊĲƚШĬĲƓƨŔƚШũċШƓŔƚƣĲШΜΤxЮ 
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9ќĲƚƣШũċШƓŔƚƣĲ ΜΤxШƕƨŔШĦŸŰŰċŘƣШũċШƓũƨƚШŉŸƖƣĲШċƨŊůĲŰƣċƣŔŸŰЯШċƻĲĦШƨŰШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШƕƨŔШƓċƚƚĲШĬĲШ
ΠΣШĲŰШΞΜΞΠШěШΡΟΝШĲŰШΞΜΞΡЮШxċШƓũƨƚШŉŸƖƣĲШċƨŊůĲŰƣċƣŔŸŰШƖĲũċƣŔƻĲШĬƨШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚЯШƓċƖůŔШũĲƚШ
ƓŔƚƣĲƚШĲŰƖĲŊŔƚƣƖċŰƣШƓũƨƚШĬĲШΝ ΜΜΜ ůŸƨƻĲůĲŰƣƚЯШĦŸŰĦĲƖŰĲШũċШƓŔƚƣĲШΜΤxЮШxĲШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШǃШĲƚƣШ
ƓċƚƚĳШĬĲШΞ ΤΟΝШĲŰШΞΜΞΠШěШΠ ΥΠΞШĲŰШΞΜΞΡЮШEŰШƖċŔƚŸŰШĬĲШũќċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШĬĳƓċƖƣƚШĬĲƓƨŔƚШũċШ
ƓŔƚƣĲШΜΤxШыĬĲШΥΥΦШěШΞ ΟΦΤьЯШũċШƣċŔũũĲШĬƨШĦŸŰƣŸƨƖШĬċŰƚШũĲШƓƖŸũŸŰŊĲůĲŰƣШěШũќĲƚƣШĬĲШũќċĳƖŸƓŸƖƣШċƨŊůĲŰƣĲШ
ĳŊċũĲůĲŰƣЮШxĲШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШĲŰШƓƖŸƻĲŰċŰĦĲШĬƨШƚƨĬШƚƨƖШũċШƓŔƚƣĲ ΜΝШċШŉŸƖƣĲůĲŰƣШċƨŊůĲŰƣĳШ
ыҼΠΥЯΣ ӖьЯШĦĲШƕƨŔШċШĲŰƣƖċŘŰĳШƨŰШĳũċƖŊŔƚƚĲůĲŰƣШĬƨШĦŸŰƣŸƨƖШĬĲШĤƖƨŔƣШċƨШƚƨĬШĬĲШũќċĳƖŸƓŸƖƣЮШШ 

?ƨƖċŰƣШũċШŢŸƨƖŰĳĲШыĬĲШΤ őШěШΝΦ őьЯШũċШƓŔƚƣĲ ΞΡÅШƖĲƚƣĲШũċШƓŔƚƣĲШĬĲШĬĳĦŸũũċŊĲШũċШƓũƨƚШƨƣŔũŔƚĳĲЮШxĲШŰŸůĤƖĲШĬĲШ
ĬĳĦŸũũċŊĲШƚƨƖШĦĲƣƣĲШƓŔƚƣĲШċШĦĲƓĲŰĬċŰƣШĬŔůŔŰƨĳШĬĲШΥЯΟ ӖЯШƓċƚƚċŰƣШĬĲШΡΟ ΦΤΦШĲŰШΞΜΞΠШěШΠΦ ΡΜΝШĲŰШΞΜΞΡЮШ
9ĲũċШĲǂƓũŔƕƨĲШũċШũĳŊĿƖĲШĬŔůŔŰƨƣŔŸŰШŊũŸĤċũĲШĬĲШũċШĦőċƖŊĲШƚŸŰŸƖĲШěШũќŸƨĲƚƣШĬĲШũќċĳƖŸƓŸƖƣЮШEŰШƖċŔƚŸŰШĬĲШũċШ
ůŔƚĲШĲŰШƒƨƻƖĲШĬĲШũќċƓƓƖŸĦőĲШÅ ÂШƓŸƨƖШũĲƚШċƣƣĲƖƖŔƚƚċŊĲƚШƚƨƖШũċШƓŔƚƣĲШΜΤxШĲŰШΞΜΞΡЯШƨŰĲШũĳŊĿƖĲШ
ċƨŊůĲŰƣċƣŔŸŰШĬĲШũċШĦőċƖŊĲШƚŸŰŸƖĲШĲƚƣШƣŸƨƣĲŉŸŔƚШƻŔƚŔĤũĲШĬċŰƚШũĲШƓƖŸũŸŰŊĲůĲŰƣШĬĲШĦĲƣƣĲШƓŔƚƣĲШěШũќŸƨĲƚƣШĬĲШ
ũќċĳƖŸƓŸƖƣЮШ 

 

[ŔŊƨƖĲШΝΟаШ9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĬċǃШĬĲШΡΡШĲƣШΣΜШĬ7ы ьШċƨƣŸƨƖШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƓŸƨƖШΞΜΝΦШыƻĲƖƣьЯШΞΜΞΠШ
ыƖŸƨŊĲьШĲƣШΞΜΞΡШыĤũĲƨьШ 

xċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШxĬċǃШĬĲШΡΡ Ĭ7ы ьШċШċƨŊůĲŰƣĳШĬĲШΡЯΣ ӖШĲŰШΞΜΞΡШƓċƖШƖċƓƓŸƖƣШěШ
ΞΜΞΠШыĬĲШΠ ΠΜΜШěШΠ ΣΠΥ őċьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШxĬċǃШĬĲШΡΡ Ĭ7ы ьШċШƓƖŸŊƖĲƚƚĳШ
ĬĲШΝΠЯΟ ӖШыĬĲШΟΟ ΜΠΤШěШΟΤ ΤΤΡьЮШEŰШΞΜΞΡЯШũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШċШċƨŊůĲŰƣĳШĬĲШ
ΡΟΟШыҼΝЯΠ ӖьШĲŰШƖċŔƚŸŰШĬĲƚШĳƻŸũƨƣŔŸŰƚШĬĲƚШĦőŔǭƖĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚЮШÂċƖШƖċƓƓŸƖƣШěШũќċŰŰĳĲ ΞΜΝΦЯШũċШ
ƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШĲƚƣШŔŰŉĳƖŔĲƨƖĲШĬĲШΠЯΦ ӖШыũċШƚƨƓĲƖǯĦŔĲШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΠ ΥΥΣ őċьШĲƣШũĲШŰŸůĤƖĲШ
ĬќőċĤŔƣċŰƣƚШĲƚƣШƚƨƓĳƖŔĲƨƖШĬĲШΤЯΦ ӖШыũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΟΡ ΜΜΟШƚƨƖШũċШĤċƚĲШĬĲШũċШ
ƓŸƓƨũċƣŔŸŰШƓċƓŔĲƖШĬƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΞьЮ 

ǑŸǐŸǏ 9ŸŰƣŸƨƖƚШxĲƻĲŰŔŰŊ 

xĲƚШĦŸŰƣŸƨƖƚШxĲƻĲŰŔŰŊШĬŸŰŰĲŰƣШũĲШŰŔƻĲċƨШĬĲШƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШĳƕƨŔƻċũĲŰƣШƓŸŰĬĳƖĳШ ШƓŸƨƖШũċШƓĳƖŔŸĬĲШĬĲШ
ΝΦ őШěШΞΟ őШĲƣШƚŸŰƣШƖċƓƓŸƖƣĳƚШĬĲШΡΜ Ĭ7ы ьШěШΤΡ Ĭ7ы ьШƓċƖШƓċũŔĲƖƚШĬĲШΡ Ĭ7ы ьЮШxќĳƻŸũƨƣŔŸŰШĬĲƚШĦŸŰƣŸƨƖƚШ
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ƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΝΦЯШΞΜΞΠШĲƣШΞΜΞΡШĲƚƣШŔũũƨƚƣƖĳĲШĬċŰƚШũċШ[ŔŊƨƖĲШΝΠЯШŸƮШƚĲƨũƚШũĲƚШĦŸŰƣŸƨƖƚШĬĲШΡΜ Ĭ7ы ьШĲƣШ
ΡΡ Ĭ7ы ьШƚŸŰƣШƖĲƓƖĳƚĲŰƣĳƚЮШ9ŸůůĲШũќŸŰШĦŸŰƚƣċƣĲШƨŰШŰŔƻĲċƨШŔŰŉĳƖŔĲƨƖШƓċƖШƖċƓƓŸƖƣШěШxĬċǃЯШŔũШǃШċШƨŰШĲǭĲƣШ
ƻŔƚƨĲũШŊƖŸƚƚŔƚƚċŰƣЮШxĲШĦŸŰƣŸƨƖШĬĲШΡΜ Ĭ7ы ьШĲƚƣШĬĲƻĲŰƨШƣŸƨƣШċƨƚƚŔШŔůƓŸƖƣċŰƣШƕƨĲШũĲШĦŸŰƣŸƨƖШxĬĲŰШĬĲШ
ΡΡ Ĭ7ы ьШĲŰШƖċŔƚŸŰШĬĲШũċШĦŸƖƖĲĦƣŔŸŰШĬĲШΡ Ĭ7ы ьШƓŸƨƖШũĲШĦċũĦƨũШĬĲШxĬċǃЮШxċШƓĳƖŔŸĬĲШĬќĳƻċũƨċƣŔŸŰШƓŸƨƖШũĲƚШ
ĦŸŰƣŸƨƖƚШxĲƻĲŰŔŰŊШĦŸƖƖĲƚƓŸŰĬШĲŰƣŔĿƖĲůĲŰƣШěШũċШƓĳƖŔŸĬĲШŸƓĳƖċƣŔŸŰŰĲũũĲШĬĲШŢŸƨƖШыĬĲШΣ őШěШΞΟ őьЯШƣĲũũĲШƕƨĲШ
ĬĳǯŰŔĲШěШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣЮ 

ÂũƨƚŔĲƨƖƚШĦŸŰƚƣċƣƚШƓĲƖƣŔŰĲŰƣƚШƚŸŰƣШĬƖĲƚƚĳƚЯШƕƨŔШĬŔǭĿƖĲŰƣШĬĲШĦĲƨǂШĬƖĲƚƚĳƚШƓŸƨƖШũċШŢŸƨƖŰĳĲЮШÑŸƨƣШĬќċĤŸƖĬЯШ
ŸŰШĦŸŰƚƣċƣĲШƨŰŔƕƨĲůĲŰƣШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШĲŰШƚŸŔƖĳĲШыҼΠЯΟ ӖьЮШxĲШŰŸůĤƖĲШ
ĬĲШĬĳĦŸũũċŊĲƚШċШƕƨċŰƣШěШũƨŔШũĳŊĿƖĲůĲŰƣШĬŔůŔŰƨĳШĬĲШΜЯΣ ӖЮШxĲШƚŸŔƖЯШƚĲƨũШũĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШċƻĲĦШ
ĬĲƚШċƓƓċƖĲŔũƚШũĳŊĲƖƚШĲŰƖĲŊŔƚƣƖĲШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШыҼΞЯΥ ӖьЯШƣċŰĬŔƚШƕƨĲШũĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШċƻĲĦШ
ĬĲƚШċƓƓċƖĲŔũƚШũŸƨƖĬƚШĲŰƖĲŊŔƚƣƖĲШƨŰĲШĬŔůŔŰƨƣŔŸŰШытΣЯΦ ӖьЮШ 

EŰШƚŸŔƖĳĲШĳŊċũĲůĲŰƣЯШũќƨƣŔũŔƚċƣŔŸŰШĬĲШũċШƓŔƚƣĲШΞΡxШƓŸƨƖШũĲƚШċƣƣĲƖƖŔƚƚċŊĲƚШĬŔůŔŰƨĲШытΝΥЯΦ ӖьЮШxċШĦċƨƚĲШĲŰШ
ĲƚƣШũċШůĶůĲШƕƨĲШƓŸƨƖШũċШƓĳƖŔŸĬĲШĬĲШŢŸƨƖЯШěШƚċƻŸŔƖШũќĲŰƣƖĲƣŔĲŰШƓũċŰŔǯĳШĬĲШũċШƓŔƚƣĲЮШ9ŸŰƣƖċŔƖĲůĲŰƣШěШĦĲƣƣĲШ
ƓŔƚƣĲЯШƣŸƨƣĲƚШũĲƚШċƨƣƖĲƚШƓŔƚƣĲƚШċǭŔĦőĲŰƣШċƨШĦŸŰƣƖċŔƖĲШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚЮШxĲШ
ŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШĲŰШƚŸŔƖĳĲШƚƨƖШũċШƓŔƚƣĲ ΜΤxШċШċƨŊůĲŰƣĳЯШƓċƚƚċŰƣШĬĲШΠΝΥШĲŰШΞΜΞΠШěШΥΥΡШĲŰШΞΜΞΡЮШ
xĲШŰŸůĤƖĲШĬĲШĬĳĦŸũũċŊĲƚШċШċƨŊůĲŰƣĳШƚƨƖШƣŸƨƣĲƚШũĲƚШƓŔƚƣĲƚЯШěШũќĲǂĦĲƓƣŔŸŰШĬĲШũċШƓŔƚƣĲ ΞΡÅЯШŸƮШŔũШċШĬŔůŔŰƨĳШ
ĬĲШΝΝЯΝ ӖШыƓċƚƚċŰƣШĬĲШΝΥ ΜΣΠШĲŰШΞΜΞΠШěШΝΣ ΜΣΝШĲŰШΞΜΞΡьЮШxĲШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШĬĲƓƨŔƚШũĲШƚƨĬШƻĲƖƚШ
ũċШƓŔƚƣĲ ΜΝШĲƣШũĲШŰŸůĤƖĲШĬĲШĬĳĦŸũũċŊĲƚШƻĲƖƚШũĲШŰŸƖĬШĬĲƓƨŔƚШũċШƓŔƚƣĲ ΜΝШŸŰƣШƖĲƚƓĲĦƣŔƻĲůĲŰƣШċƨŊůĲŰƣĳЯШ
ƓċƚƚċŰƣШĬĲШΞ ΞΝΠШěШΟ ΝΥΠШĲƣШĬĲШΤΦШěШΟΦΦЮШÂċƖШĦŸŰƚĳƕƨĲŰƣЯШũĲШĦŸŰƣŸƨƖШĬĲШĤƖƨŔƣШƚќĲƚƣШċŊƖċŰĬŔШċƨШƚƨĬШĲƣШċƨШ
ŰŸƖĬШĬĲШũќċĳƖŸƓŸƖƣЮШxќĲǭĲƣШĬĲШũќċƓƓũŔĦċƣŔŸŰШĬĲƚШċƓƓƖŸĦőĲƚШÅ ÂШěШũċШƓŔƚƣĲШΜΤxШĲƚƣШĳŊċũĲůĲŰƣШƻŔƚŔĤũĲШĲŰШ
ƚŸŔƖĳĲЮШfũШĲŰШƖĳƚƨũƣĲШƨŰШĬĳƓũċĦĲůĲŰƣШĬĲШũċШĦőċƖŊĲШƚŸŰŸƖĲШěШũќŸƨĲƚƣШĬĲШũќċĳƖŸƓŸƖƣЮ 

 

[ŔŊƨƖĲШΝΠаШ9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĲƻĲŰŔŰŊШĬĲШΡΜШĲƣШΡΡШĬ7ы ьШċƨƣŸƨƖШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƓŸƨƖШΞΜΝΦШыƻĲƖƣьЯШ
ΞΜΞΠШыƖŸƨŊĲьШĲƣШΞΜΞΡШыĤũĲƨьШ 

xċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШxĲƻĲŰŔŰŊШĬĲШΡΜ Ĭ7ы ьШċШĬŔůŔŰƨĳШĬĲШΜЯΞ ӖШĲŰШΞΜΞΠШƓċƖШƖċƓƓŸƖƣШěШ
ΞΜΞΠШыĬĲШΝΝ ΤΜΟШěШΝΝ ΣΥΞ őċьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШxĲƻĲŰŔŰŊШĬĲШΡΜ Ĭ7ы ьШċШƖĲĦƨũĳШ
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ĬĲШΦЯΠ ӖШыĬĲШΝΦΝ ΠΣΦШěШΝΤΟ ΡΟΤьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШċШĤċŔƚƚĳШĬĲШΣΝΣШытΜЯΠ ӖьШ
ĲŰШƖċŔƚŸŰШĬĲƚШĳƻŸũƨƣŔŸŰƚШĬĲƚШĦőŔǭƖĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚЮШ9ĲũċШƚŔŊŰŔǯĲШƕƨĲШũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШ
ũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШĤċƚĳШƚƨƖШũĲƚШĬŸŰŰĳĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚШĬƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΣШĲƚƣШŔŰŉĳƖŔĲƨƖШěШĦĲũƨŔШ
ĤċƚĳШƚƨƖШũĲƚШĬŸŰŰĳĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚШĬƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΡЮШÂċƖШƖċƓƓŸƖƣШěШũќċŰŰĳĲ ΞΜΝΦЯШũċШƚƨƓĲƖǯĦŔĲШ
ƣŸƣċũĲШĲƚƣШŔŰŉĳƖŔĲƨƖĲШĬĲШΝΣЯΣ ӖШыũċШƚƨƓĲƖǯĦŔĲШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΝΠ ΜΝΜ őċьШĲƣШũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲƚƣШ
ŔŰŉĳƖŔĲƨƖШĬĲШΞΞЯΥ ӖШыũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΞΞΠ ΥΥΞШƚƨƖШũċШĤċƚĲШĬĲШũċШƓŸƓƨũċƣŔŸŰШƓċƓŔĲƖШ
ĬƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΞьЮ 

ǑŸǐŸǐ 9ŸŰƣŸƨƖƚШxŰŔŊőƣ 

xĲƚШĦŸŰƣŸƨƖƚШxŰŔŊőƣШĬŸŰŰĲŰƣШũĲШŰŔƻĲċƨШĬĲШƓƖĲƚƚŔŸŰШċĦŸƨƚƣŔƕƨĲШĳƕƨŔƻċũĲŰƣШƓŸŰĬĳƖĳШ ШƓŸƨƖШũċШƓĳƖŔŸĬĲШĬĲШ
ΞΟ őШěШΤ őШĲƣШƚŸŰƣШƖċƓƓŸƖƣĳƚШĬĲШΠΜ Ĭ7ы ьШěШΤΜ Ĭ7ы ьШƓċƖШƓċũŔĲƖƚШĬĲШΡ Ĭ7ы ьЮШxќĳƻŸũƨƣŔŸŰШĬĲƚШĦŸŰƣŸƨƖƚШƓŸƨƖШ
ũĲƚШċŰŰĳĲƚ ΞΜΝΦЯШΞΜΞΠШĲƣШΞΜΞΡШĲƚƣШŔũũƨƚƣƖĳĲШĬċŰƚШũċШ[ŔŊƨƖĲШΝΡЯШŸƮШƚĲƨũƚШũĲƚШĦŸŰƣŸƨƖƚШĬĲШΠΜ Ĭ7ы ьШĲƣШ
ΠΡ Ĭ7ы ьШƚŸŰƣШƖĲƓƖĳƚĲŰƣĳƚЮШFƣċŰƣШĬŸŰŰĳШƕƨќƨŰШĦŸŰƣŸƨƖШƚƨƓƓũĳůĲŰƣċŔƖĲШċШĳƣĳШƖċƓƓŸƖƣĳЯШŸŰШŸĤƚĲƖƻĲШƨŰШ
ĲǭĲƣШƻŔƚƨĲũШƓũƨƚШŊƖċŰĬШƓċƖШƖċƓƓŸƖƣШċƨШŢŸƨƖШĲƣШċƨШƚŸŔƖЮШxĲШĦŸŰƣŸƨƖШxŰŔŊőƣШĬĲШΠΡ Ĭ7ы ьШĲƚƣШƓũƨƚШĳƣĲŰĬƨШƕƨĲШũĲШ
ĦŸŰƣŸƨƖШĬĲШŢŸƨƖШĬĲШΡΡ Ĭ7ы ьШĲƣШĲƚƣШĬĲƻĲŰƨШƣŸƨƣШċƨƚƚŔШŔůƓŸƖƣċŰƣШƕƨĲШũĲШĦŸŰƣŸƨƖШxĬċǃШĬĲШΡΡ Ĭ7ы ьШĲƣШũĲШ
ĦŸŰƣŸƨƖШxĲƻĲŰŔŰŊШĬĲШΡΜ Ĭ7ы ьШĲŰШƖċŔƚŸŰШĬĲШũċШĦŸƖƖĲĦƣŔŸŰШĬĲШΝΜ Ĭ7ы ьШƓŸƨƖШũĲШĦċũĦƨũШĬĲШxĬĲŰЮШ 

xċШƓĳƖŔŸĬĲШĬќĳƻċũƨċƣŔŸŰШƓŸƨƖШũĲƚШĦŸŰƣŸƨƖƚШxŰŔŊőƣШŰĲШĦŸƖƖĲƚƓŸŰĬШƓċƚШěШũċШƓĳƖŔŸĬĲШŸƓĳƖċƣŔŸŰŰĲũũĲШĬĲШŰƨŔƣШ
ыĬĲШΞΟ őШěШΣ őьЯШůċŔƚШĦŸůƓƖĲŰĬШĳŊċũĲůĲŰƣШũĲƚШƻŸũƚШĬĲШũċШƓĳƖŔŸĬĲШŸƓĳƖċƣŔŸŰŰĲũũĲШĬĲШŢŸƨƖШĦŸůƓƖŔƚĲШĲŰƣƖĲШ
Σ őШĲƣШΤ őЮШxĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШƖĲƓƖĳƚĲŰƣĲŰƣШƨŰĲШĦŸůĤŔŰċŔƚŸŰШĬĲШũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШĲƣШĬĲƚШ
ƣƖċŢĲĦƣŸŔƖĲƚШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШŸƓĳƖċƣŔŸŰŰĲũũĲШĬĲШŰƨŔƣШĲƣШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШŸƓĳƖċƣŔŸŰŰĲũũĲШĬĲШŢŸƨƖЮ 

xĲШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШĬĲШŰƨŔƣШċШċƨŊůĲŰƣĳШĬĲШΟЯΡ ӖШĲƣШũĲШŰŸůĤƖĲШĬĲШĬĳĦŸũũċŊĲƚШċШċƨŊůĲŰƣĳШĬĲШ
ΜЯΤ ӖЮШxĲШŰŸůĤƖĲШĬĲШůŸƨƻĲůĲŰƣƚШċƨШůŸǃĲŰШĬќċƓƓċƖĲŔũƚШũŸƨƖĬƚШċШċƨŊůĲŰƣĳШĬĲШΝЯΦ ӖШĲƣШĦĲũƨŔШċƨШůŸǃĲŰШ
ĬќċƓƓċƖĲŔũƚШũĳŊĲƖƚЯШĬĲШΞЯΞ ӖЮШxќ ΟΜΣШƖĲƓƖĳƚĲŰƣĲЯШƣŸƨƣШĦŸůůĲШĲŰШΞΜΞΠЯШũċШƓũƨƚШŊƖċŰĬĲШƓċƖƣŔĲШĬĲƚШƻŸũƚШĬĲШ
ŰƨŔƣШĲŰШƓċƖƣċŰĦĲШċƨШůŸǃĲŰШĬќċƓƓċƖĲŔũƚШũŸƨƖĬƚЮШ9ĲƣƣĲШƓċƖƣШċШƣŸƨƣĲŉŸŔƚШĬŔůŔŰƨĳШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠЮШ§ŰШ
ĦŸŰƚƣċƣĲШƣŸƨƣĲŉŸŔƚШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШƻŸũƚШĬĲƚШůŸĬĿũĲƚ ΟΟΞЯШ ΟΟΟЯШ7ΤΤxШĲƣШ7ΤΣΟШĲŰШ
ΞΜΞΡШƓŸƨƖШũĲШƣƖċǯĦШĬĳĦŸũũċŰƣШƓĲŰĬċŰƣШũċШŰƨŔƣШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠЮ 

xќƨƣŔũŔƚċƣŔŸŰШĬĲШũċШƓŔƚƣĲШΞΡxШĦŸůůĲШƓŔƚƣĲШĬќċƣƣĲƖƖŔƚƚċŊĲШĬŔůŔŰƨĲШĳŊċũĲůĲŰƣШƓĲŰĬċŰƣШũċШŰƨŔƣЮШxċШĦċƨƚĲШ
ĲŰШĲƚƣШũċШůĶůĲШƕƨĲШƓŸƨƖШũĲƚШƓĳƖŔŸĬĲƚШĬĲШŢŸƨƖШĲƣШĬĲШƚŸŔƖĳĲЯШěШƚċƻŸŔƖШũќĲŰƣƖĲƣŔĲŰШƓũċŰŔǯĳШĬĲШũċШƓŔƚƣĲЮШxĲШ
ŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШƚƨƖШũċШƓŔƚƣĲ ΞΡxШċШċŔŰƚŔШĬŔůŔŰƨĳЯШƓċƚƚċŰƣШĬĲШΠ ΦΜΤ ċƣƣĲƖƖŔƚƚċŊĲƚШĲŰШΞΜΞΠШěШΠ ΜΟΜШ
ĲŰШΞΜΞΡЮШxĲШŰŸůĤƖĲШĬќċƣƣĲƖƖŔƚƚċŊĲƚШƚƨƖШũċШƓŔƚƣĲ ΞΡÅШċШċƨШĦŸŰƣƖċŔƖĲШċƨŊůĲŰƣĳЯШƓċƚƚċŰƣШĬĲШΣ ΠΝΡШĲŰШΞΜΞΡШ
ěШΣ ΥΤΞШĲŰШΞΜΞΡЮШxĲƚШċƨƣƖĲƚШƓŔƚƣĲƚШĲŰƖĲŊŔƚƣƖĲŰƣШĳŊċũĲůĲŰƣШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШ
ĬќċƣƣĲƖƖŔƚƚċŊĲƚЮШ 

xĲШŰŸůĤƖĲШĬĲШĬĳĦŸũũċŊĲƚШƚƨƖШũċШƓŔƚƣĲ ΞΡÅШƓĲŰĬċŰƣШũċШŰƨŔƣШċШƓƖŸŊƖĲƚƚĳШĬĲШΝΝЯΜ ӖШĲŰШΞΜΞΡЮШ~ċũŊƖĳШĦĲũċЯШ
ĦĲƣƣĲШƓŔƚƣĲШƖĲƚƣĲШĬĲШũŸŔŰШũċШƓŔƚƣĲШũċШƓũƨƚШƨƣŔũŔƚĳĲШƓŸƨƖШũĲƚШĬĳĦŸũũċŊĲƚШƓĲŰĬċŰƣШũċШŰƨŔƣЮШ?ĲШƓũƨƚЯШŸŰШŸĤƚĲƖƻĲШ
ƨŰШƖĲŰǰĲůĲŰƣШěШũќŸƨĲƚƣШĬĲШũќċĳƖŸƓŸƖƣЯШĬċŰƚШũĲШƓƖŸũŸŰŊĲůĲŰƣШĬĲШũċШƓŔƚƣĲ ΞΡÅоΜΤxЮШ9ĲũƨŔрĦŔШĲƚƣШ
ƓƖŔŰĦŔƓċũĲůĲŰƣШĬƫШěШƨŰĲШůŸĬŔǯĦċƣŔŸŰШĬĲШũċШƓƖŸĦĳĬƨƖĲЯШũќċƓƓƖŸĦőĲШÅ ÂШƓŸƨƖШũċШƓŔƚƣĲШΜΤxШċǃċŰƣШĳƣĳШůŔƚĲШ
ĲŰШƚĲƖƻŔĦĲЮШEŰШĦŸŰƚĳƕƨĲŰĦĲЯШũĲƚШċƓƓƖŸĦőĲƚШƚќŔŰƚĦƖŔƻĲŰƣШĬċƻċŰƣċŊĲШĬċŰƚШũĲШƓƖŸũŸŰŊĲůĲŰƣШĬĲШũќċǂĲШĬĲШũċШ
ƓŔƚƣĲЯШƓƨŔƚƕƨĲШũċШƓƖŸĦĳĬƨƖĲШÅ ÂШƚќċũŔŊŰĲШƓċƖŉċŔƣĲůĲŰƣШƚƨƖШũċШƓŔƚƣĲЯШũěШŸƮШũќċŰĦŔĲŰŰĲШƓƖŸĦĳĬƨƖĲШé§ÅШ
ĲǭĲĦƣƨċŔƣШĲŰĦŸƖĲШƨŰШƻŔƖċŊĲШċƻċŰƣШũċШǯŰЮШ9ŸůĤŔŰĳШěШũќƨƣŔũŔƚċƣŔŸŰШċĦĦƖƨĲШĬĲШũċШƓŔƚƣĲШΜΤxШĲŰШΞΜΞΡЯШĦĲШ
ƓőĳŰŸůĿŰĲШċШĲŰƣƖċŘŰĳШƨŰШƓŔĦШĬĲШũċШĦőċƖŊĲШƚŸŰŸƖĲЮ 
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[ŔŊƨƖĲШΝΡШаШ9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxŰŔŊőƣШĬĲШΠΜШĲƣШΠΡШĬ7ы ьШċƨƣŸƨƖШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƓŸƨƖШΞΜΝΦШыƻĲƖƣьЯШΞΜΞΠШ
ыƖŸƨŊĲьШĲƣШΞΜΞΡШыĤũĲƨь 

xċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШxŰŔŊőƣШĬĲШΠΜ Ĭ7ы ьШċШċƨŊůĲŰƣĳШĬĲШΟЯΡ ӖШĲŰШΞΜΞΡШƓċƖШƖċƓƓŸƖƣШěШ
ΞΜΞΠШыĬĲШΟΟ ΥΝΜШěШΟΠ ΦΤΦ őċьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШxŰŔŊőƣШĬĲШΠΜ Ĭ7ы ьШċШ
ƓƖŸŊƖĲƚƚĳШĬĲШΞЯΜ ӖШыĬĲШΤΝΦ ΤΞΡШěШΤΟΠ ΝΤΥьЮxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШċШċƨŊůĲŰƣĳШ
ĬĲШΠ ΥΞΞШыҼΜЯΤ ӖьШĲŰШƖċŔƚŸŰШĬĲƚШĳƻŸũƨƣŔŸŰƚШĬĲƚШĦőŔǭƖĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚЮШÂċƖШƖċƓƓŸƖƣШěШũќċŰŰĳĲ ΞΜΝΦЯШũċШ
ƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШĲƚƣШŔŰŉĳƖŔĲƨƖĲШĬĲШΜЯΞ ӖШыũċШƚƨƓĲƖǯĦŔĲШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΟΡ ΜΠΦ őċьШĲƣШũĲШŰŸůĤƖĲШ
ĬќőċĤŔƣċŰƣƚШĲƚƣШƚƨƓĳƖŔĲƨƖШĬĲШΡЯΠ ӖШыũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΣΦΣ ΣΝΜШƚƨƖШũċШĤċƚĲШĬĲШũċШ
ƓŸƓƨũċƣŔŸŰШƓċƓŔĲƖШĬƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΞьЮ 

ǑŸǐŸǑ 9ŸŰƣŸƨƖƚШxĬĲŰ 

xċШŊƖċŰĬĲƨƖШxĬĲŰШƖĲŊƖŸƨƓĲШũĲƚШƓċƖċůĿƣƖĲƚШxĬċǃЯШxĲƻĲŰŔŰŊШĲƣШxŰŔŊőƣШĲƣШĲƚƣШƖċƓƓŸƖƣĳĲШĬĲШΠΡ Ĭ7ы ьШěШΤΡ Ĭ7ы ьШƓċƖШ
ƓċũŔĲƖƚШĬĲШΡ Ĭ7ы ьЮШ?ċŰƚШĦĲƣƣĲШĦŸŰǯŊƨƖċƣŔŸŰЯШũĲƚШůŸƨƻĲůĲŰƣƚШĲŰШƚŸŔƖĳĲШŸŰƣШĳƣĳШƓĳŰċũŔƚĳƚШĬĲШΡ Ĭ7ы ьШĲƣШ
ĦĲƨǂШĬĲШŰƨŔƣШĬĲШΝΜ Ĭ7ы ьЮШxќĳƻŸũƨƣŔŸŰШĬĲƚШĦŸŰƣŸƨƖƚШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΝΦЯШΞΜΞΠШĲƣШΞΜΞΡШĲƚƣШŔũũƨƚƣƖĳĲШ
ĬċŰƚШũċШ[ŔŊƨƖĲШΝΣЯШŸƮШƚĲƨũƚШũĲƚШĦŸŰƣŸƨƖƚШĬĲШΠΡ Ĭ7ы ьШĲƣШΡΜ Ĭ7ы ьШƚŸŰƣШƖĲƓƖĳƚĲŰƣĳƚЮШ 

xċШŉŸƖůĲШůŸĬŔǯĳĲШĲƚƣШƨŰĲШĦŸůĤŔŰċŔƚŸŰШƓŸŰĬĳƖĳĲШĬĲШƣŸƨƚШũĲƚШĲǭĲƣƚШƣƖċŔƣĳƚШĲŰШĬĳƣċŔũШũŸƖƚШĬĲШũќĲǂċůĲŰШ
ĬĲƚШĦŸŰƣŸƨƖƚШxĬċǃЯШxĲƻĲŰŔŰŊШĲƣШxŰŔŊőƣЮШxĲƚШĦŸŰƚƣċƣċƣŔŸŰƚШƓŸƨƖШũĲƚШĬŔǭĳƖĲŰƣĲƚШƓĳƖŔŸĬĲƚШƚŸŰƣШĦŸŰǯƖůĳĲƚЮ 

ÂċƖШƖċƓƓŸƖƣШěШΞΜΞΠЯШũċШĦőċƖŊĲШƚŸŰŸƖĲШċШũĳŊĿƖĲůĲŰƣШċƨŊůĲŰƣĳШĬċŰƚШũċШƓũƨƓċƖƣШĬĲƚШĲŰĬƖŸŔƣƚШƓċƖШƖċƓƓŸƖƣШěШ
ΞΜΞΡЮШ.ШũќŸƨĲƚƣШĬĲШũќċĳƖŸƓŸƖƣЯШũċШĦőċƖŊĲШƚŸŰŸƖĲШċШĬŔůŔŰƨĳШĬċŰƚШĦĲƖƣċŔŰĲƚШǍŸŰĲƚШĲŰШƖċŔƚŸŰШĬĲШũќƨƣŔũŔƚċƣŔŸŰШ
ůŸŔŰƚШŉƖĳƕƨĲŰƣĲШĬĲШũċШƓŔƚƣĲ ΞΡÅШĦŸůůĲШƓŔƚƣĲШĬĲШĬĳĦŸũũċŊĲЮШ.ШũќŸƨĲƚƣЯШĦĲƓĲŰĬċŰƣЯШƨŰĲШŰĲƣƣĲШ
ċƨŊůĲŰƣċƣŔŸŰШĬĲШũċШĦőċƖŊĲШƚŸŰŸƖĲШĲƚƣШŸĤƚĲƖƻĳĲШĲŰШƖċŔƚŸŰШĬĲƚШċƓƓƖŸĦőĲƚШÅ ÂШƚƨƖШũċШƓŔƚƣĲШΜΤxЮШ9ĲƚШ
ĲǭĲƣƚШƚƨƖШũĲШĦŸŰƣŸƨƖШxĬĲŰШƚĲШƖĲǰĿƣĲŰƣШĳŊċũĲůĲŰƣШĬċŰƚШũĲƚШĦŸŰƣŸƨƖƚШĬƨШŢŸƨƖЯШĬƨШƚŸŔƖШĲƣШĬĲШũċШŰƨŔƣЮ 
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[ŔŊƨƖĲШΝΣаШ9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĬĲŰШĬĲШΠΡШĲƣШΡΜШĬ7ы ьШċƨƣŸƨƖШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƓŸƨƖШΞΜΝΦШыƻĲƖƣьЯШΞΜΞΠШ
ыƖŸƨŊĲьШĲƣШΞΜΞΡШыĤũĲƨь 

xċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШĬĲШĤƖƨŔƣШxĬĲŰШĬĲШΠΡ Ĭ7ы ьШċШċƨŊůĲŰƣĳШĬĲШΞЯΦ ӖШĲŰШΞΜΞΡШƓċƖШ
ƖċƓƓŸƖƣШěШΞΜΞΠШыĬĲШΡΟ ΞΜΟШěШΡΠ ΤΞΠ őċьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШĬĲШĤƖƨŔƣШxĬĲŰШĬĲШ
ΠΡ Ĭ7ы ьШċШĤċŔƚƚĳШĬĲШΟЯΟ ӖШыĬĲШΝ ΞΜΜ ΞΠΞШěШΝ ΝΣΝ ΜΣΣьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШċШ
ċƨŊůĲŰƣĳШĬĲШΤ ΞΥΣШыҼΜЯΣ ӖьШĲŰШƖċŔƚŸŰШĬĲƚШĳƻŸũƨƣŔŸŰƚШĬĲƚШĦőŔǭƖĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚЮШÂċƖШƖċƓƓŸƖƣШěШ
ũќċŰŰĳĲ ΞΜΝΦЯШũċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШĲƚƣШŔŰŉĳƖŔĲƨƖĲШĬĲШΠЯΦ ӖШыũċШƚƨƓĲƖǯĦŔĲШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΡΤ ΡΞΤ őċьШĲƣШũĲШ
ŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲƚƣШƚƨƓĳƖŔĲƨƖШĬĲШΝЯΜ ӖШыũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΝ ΝΝΤ ΥΜΠШƚƨƖШũċШ
ĤċƚĲШĬĲШũċШƓŸƓƨũċƣŔŸŰШƓċƓŔĲƖШĬƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΞьЮ 

 

ǑŸǐŸǒ 9ŸŰƣŸƨƖƚ [ƖĳƕЮΤΜЯŢŸƨƖШыŢŸƨƖ ΤőрΝΦőь 

xĲƚШĦŸŰƣŸƨƖƚ [ƖĳƕЮΤΜЯŢŸƨƖШƚŸŰƣШĦċũĦƨũĳƚШƚƨƖШƨŰĲШƓĳƖŔŸĬĲШĬќĳƻċũƨċƣŔŸŰШŔĬĲŰƣŔƕƨĲШěШũċШƓĳƖŔŸĬĲШ
ĬќĳƻċũƨċƣŔŸŰШĬĲШxĬċǃЮШ9ŸŰƣƖċŔƖĲůĲŰƣШċƨǂШċŰŰĳĲƚШƓƖĳĦĳĬĲŰƣĲƚЯШŸƮШũĲƚШĦŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШĳƣċŔĲŰƣШ
ĦŸŰƚŔĬĳƖĳƚШĦŸŰŢŸŔŰƣĲůĲŰƣШƓŸƨƖШũĲƚШƓĳƖŔŸĬĲƚШĬĲШŢŸƨƖШĲƣШĬĲШƚŸŔƖĳĲЯШĦĲƣƣĲШĬŔƚƣŔŰĦƣŔŸŰШċШĳƣĳШĲǭĲĦƣƨĳĲШ
ũќċŰŰĳĲШĬĲƖŰŔĿƖĲЮШxċШ[ŔŊƨƖĲШΝΤШƓƖĳƚĲŰƣĲШĬŸŰĦШũĲƚШĦŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШĬĲШΞΜΞΠШĲƣШΞΜΞΡЯШŸƮШƨŰШŰŔƻĲċƨШ
ĬĲШĤƖƨŔƣШĬĲШΤΜ Ĭ7ы ьШŸƨШƓũƨƚШċШĳƣĳШĲŰƖĲŊŔƚƣƖĳШĲŰШůŸǃĲŰŰĲШΡШĲƣШΝΜ ŉŸŔƚШƓċƖШŢŸƨƖШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШŢŸƨƖШ
ыΤ őШтШΝΦ őьЮШ 

ƨШƚƨĬрŸƨĲƚƣШĬĲШũќċĳƖŸƓŸƖƣЯШŸŰШƖĲůċƖƕƨĲШƕƨĲШũĲШĦŸŰƣŸƨƖШĬĲШŉƖĳƕƨĲŰĦĲШыΡǂьШċƨŊůĲŰƣĲШĲŰШƣċŔũũĲЮШEŰШƖċŔƚŸŰШ
ĬĲƚШƣƖċƻċƨǂШĬќĲŰƣƖĲƣŔĲŰШƚƨƖШũċШƓŔƚƣĲ ΞΡxоΜΤÅЯШũċШƓŔƚƣĲ ΝΦШċШĳƣĳШƨƣŔũŔƚĳĲШƓũƨƚШƚŸƨƻĲŰƣШĦŸůůĲШƓŔƚƣĲШĬĲШ
ĬĳĦŸũũċŊĲШĲŰШĬŔƖĲĦƣŔŸŰШĬƨШƚƨĬЮШ?ċŰƚШĦĲƣƣĲШǍŸŰĲЯШŸŰШŸĤƚĲƖƻĲШĬŸŰĦШĲŰШůŸǃĲŰŰĲШƓũƨƚШƚŸƨƻĲŰƣШĬĲƚШŰŔƻĲċƨǂШ
ĬĲШĤƖƨŔƣШƚƨƓĳƖŔĲƨƖƚШěШΤΜ Ĭ7ы ьЮ 



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǐӅTXǎǎǔ 

 

[ŔŊƨƖĲШΝΤШаШ9ŸŰƣŸƨƖƚШ[ƖĳƕЮΤΜЯŢŸƨƖШыΡШǂШĲƣШΝΜШǂШċƨрĬĲƚƚƨƚШĬĲШΤΜШĬ7ы ььШċƨƣŸƨƖШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƓŸƨƖШ
ΞΜΞΠШыƖŸƨŊĲьШĲƣШΞΜΞΡШыĤũĲƨь 

xċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖ [ƖĳƕЮΤΜЯŢŸƨƖШў Ρ ǂШċƨрĬĲƚƚƨƚШĬĲШΤΜ Ĭ7ы ь џШċШċƨŊůĲŰƣĳШĬĲШ
ΝΦЯΥ ӖШĲŰШΞΜΞΡШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠШыĬĲШΝΝ ΜΠΜШěШΝΟ ΞΟΟ őċьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШ
ĦŸŰƣŸƨƖШċШƓƖŸŊƖĲƚƚĳШĬĲШΟΡ ӖШыĬĲШΞΜΞ ΣΟΝШěШΞΤΟ ΝΣΜьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШċШ
ċƨŊůĲŰƣĳШĬĲШΦΜΡШыҼΜЯΟ ӖьШĲŰШƖċŔƚŸŰШĬĲƚШĳƻŸũƨƣŔŸŰƚШĬĲƚШĦőŔǭƖĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚЮШ 

 

ǑŸǐŸӄ 9ŸŰƣŸƨƖƚ [ƖĳƕЮΤΜЯƚŸŔƖШыƚŸŔƖ ΝΦőрΞΟőь 

xĲƚШĦŸŰƣŸƨƖƚ [ƖĳƕЮΤΜЯƚŸŔƖШƚŸŰƣШĦċũĦƨũĳƚШƚƨƖШƨŰĲШƓĳƖŔŸĬĲШĬќĳƻċũƨċƣŔŸŰШŔĬĲŰƣŔƕƨĲШěШũċШƓĳƖŔŸĬĲШ
ĬќĳƻċũƨċƣŔŸŰШĬĲШxĲƻĲŰŔŰŊЮШ9ŸŰƣƖċŔƖĲůĲŰƣШċƨǂШċŰŰĳĲƚШƓƖĳĦĳĬĲŰƣĲƚЯШŸƮШũĲƚШĦŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШĳƣċŔĲŰƣШ
ĦŸŰƚŔĬĳƖĳƚШĦŸŰŢŸŔŰƣĲůĲŰƣШƓŸƨƖШũĲƚШƓĳƖŔŸĬĲƚШĬĲШŢŸƨƖШĲƣШĬĲШƚŸŔƖĳĲЯШĦĲƣƣĲШĬŔƚƣŔŰĦƣŔŸŰШċШĳƣĳШĲǭĲĦƣƨĳĲШ
ũќċŰŰĳĲШĬĲƖŰŔĿƖĲЮШxċШ[ŔŊƨƖĲШΝΥШƓƖĳƚĲŰƣĲШĬŸŰĦШũĲƚШĦŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШĬĲШΞΜΞΠШĲƣШΞΜΞΡЯШŸƮШƨŰШŰŔƻĲċƨШ
ĬĲШĤƖƨŔƣШĬĲШΤΜ Ĭ7ы ьШŸƨШƓũƨƚШċШĳƣĳШĲŰƖĲŊŔƚƣƖĳШĲŰШůŸǃĲŰŰĲШΝШĲƣШΡ ŉŸŔƚШƓċƖШƚŸŔƖĳĲШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШ
ƚŸŔƖĳĲШыΝΦ őШтШΞΟ őьЮ 



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǐǔTXǎǎǔ 

 

[ŔŊƨƖĲШΝΥаШ9ŸŰƣŸƨƖƚШ[ƖĳƕЮΤΜЯƚŸŔƖШыΝШǂШĲƣШΡШǂШċƨрĬĲƚƚƨƚШĬĲШΤΜШĬ7ы ььШċƨƣŸƨƖШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƓŸƨƖШΞΜΞΠШ
ыƖŸƨŊĲьШĲƣШΞΜΞΡШыĤũĲƨь 

xċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖ [ƖĳƕЮΤΜЯƚŸŔƖШў Ν ǂШċƨрĬĲƚƚƨƚШĬĲШΤΜ Ĭ7ы ь џШċШċƨŊůĲŰƣĳШĬĲШ
ΝΜЯΤ ӖШĲŰШΞΜΞΡШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠШыĬĲШΝΟ ΜΠΟШěШΝΠ ΠΠΟ őċьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШ
ĦŸŰƣŸƨƖШċШƓƖŸŊƖĲƚƚĳШĬĲШΞΡ ӖШыĬĲШΞΤΠ ΜΠΡШěШΟΠΟ ΟΡΞьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШċШ
ĤċŔƚƚĳШĬĲШΝ ΜΠΝШытΜЯΟ ӖьШĲŰШƖċŔƚŸŰШĬĲƚШĳƻŸũƨƣŔŸŰƚШĬĲƚШĦőŔǭƖĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚЮШÂċƖШƖċƓƓŸƖƣШěШ
ũќċŰŰĳĲ ΞΜΝΦЯШũċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШĲƚƣШƚƨƓĳƖŔĲƨƖĲШĬĲШΞΜЯΣ ӖШыũċШƚƨƓĲƖǯĦŔĲШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΝΝ ΦΤΟ őċьШĲƣШ
ũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲƚƣШƚƨƓĳƖŔĲƨƖШĬĲШΠΟЯΜ ӖШыũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΞΠΜ ΜΣΜШƚƨƖШũċШ
ĤċƚĲШĬĲШũċШƓŸƓƨũċƣŔŸŰШƓċƓŔĲƖШĬƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΞьЮ 

ǑŸǐŸǓ 9ŸŰƣŸƨƖƚШ[ƖĳƕЮΤΜЯŰƨŔƣШыŰƨŔƣ ΞΟőрΤőь 

xĲƚШĦŸŰƣŸƨƖƚ [ƖĳƕЮΤΜЯŰƨŔƣШƚŸŰƣШĦċũĦƨũĳƚШƚƨƖШũċШƓĳƖŔŸĬĲШĬќĳƻċũƨċƣŔŸŰШĳŊċũĲШċƨШƓċƖċůĿƣƖĲШxŰŔŊőƣЮШ
xќĳƻŸũƨƣŔŸŰШĬĲƚШĦŸŰƣŸƨƖƚ [ƖĳƕЮΤΜЯŰƨŔƣШƖĲǰĿƣĲШũĲƚШĦőċŰŊĲůĲŰƣƚШŊĳŰĳƖċƨǂШĬċŰƚШũĲƚШĦőŔǭƖĲƚШĬƨШƣƖċǯĦЯШũĲƚШ
ĦőċŰŊĲůĲŰƣƚШĬċŰƚШũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШĲƣШũĲƚШĦőċŰŊĲůĲŰƣƚШĬċŰƚШũċШǰŸƣƣĲШƕƨŔШŸŰƣШĳƣĳШĲǂċůŔŰĳƚШƓŸƨƖШ
xŰŔŊőƣЮШxċШǯŊƨƖĲШƓƖĳƚĲŰƣĲШũĲƚШĦŸŰƣŸƨƖƚШĬĲШΞΜΞΠШĲƣШΞΜΞΡШŸƮШƨŰШŰŔƻĲċƨШĬĲШĤƖƨŔƣШĬĲШΤΜ Ĭ7ы ьШċШĳƣĳШĲŰƖĲŊŔƚƣƖĳШ
ĲŰШůŸǃĲŰŰĲШΝШĲƣШΡ ŉŸŔƚШƓċƖШŰƨŔƣШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШŰƨŔƣШыĬĲШΞΟ őШěШΤ őьЮШ 



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǑǍTXǎǎǔ 

 

[ŔŊƨƖĲШΝΦаШ9ŸŰƣŸƨƖƚШ[ƖĳƕЮΤΜЯŰƨŔƣШыΝШǂШĲƣШΡШǂШċƨрĬĲƚƚƨƚШĬĲШΤΜШĬ7ы ььШċƨƣŸƨƖШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƓŸƨƖШΞΜΞΠШ
ыƖŸƨŊĲьШĲƣШΞΜΞΡШыĤũĲƨь 

xċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖ [ƖĳƕЮΤΜЯŰƨŔƣШў Ν ǂШċƨрĬĲƚƚƨƚШĬĲШΤΜ Ĭ7ы ь џШċШċƨŊůĲŰƣĳШĬĲШ
ΝΥЯΦ ӖШĲŰШΞΜΞΡШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠШыĬĲШΝΞ ΣΝΞШěШΝΠ ΦΦΡ őċьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬĲШĦĲШ
ĦŸŰƣŸƨƖШċШƓƖŸŊƖĲƚƚĳШĬĲШΟΣЯΜ ӖШыĬĲШΝΤΜ ΜΣΜШěШΞΟΜ ΣΠΦьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШċШ
ĤċŔƚƚĳШĬĲШΞ ΜΦΤШытΜЯΦ ӖьШĲŰШƖċŔƚŸŰШĬĲƚШĳƻŸũƨƣŔŸŰƚШĬĲƚШĦőŔǭƖĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚЮШÂċƖШƖċƓƓŸƖƣШěШ
ũќċŰŰĳĲ ΞΜΝΦЯШũċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШĲƚƣШƚƨƓĳƖŔĲƨƖĲШĬĲШΞΡЯΥ ӖШыũċШƚƨƓĲƖǯĦŔĲШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΝΝ ΦΞΜ őċьШĲƣШ
ũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲƚƣШƚƨƓĳƖŔĲƨƖШĬĲШΣΞЯΦ ӖШыũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΝΠΝ ΡΥΟШƚƨƖШũċШ
ĤċƚĲШĬĲШũċШƓŸƓƨũċƣŔŸŰШƓċƓŔĲƖШĬƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΞьЮ 

ǑŸǐŸӅ 9ŸŰƣŸƨƖƚ [ƖĳƕЮΣΜЯŢŸƨƖШыŢŸƨƖ ΤőрΝΦőь 

xĲƚШĦŸŰƣŸƨƖƚ [ƖĳƕЮΣΜЯŢŸƨƖШƚŸŰƣШĦċũĦƨũĳƚШƚƨƖШƨŰĲШƓĳƖŔŸĬĲШĬќĳƻċũƨċƣŔŸŰШŔĬĲŰƣŔƕƨĲШěШũċШƓĳƖŔŸĬĲШ
ĬќĳƻċũƨċƣŔŸŰШĬĲШxĬċǃЮШ9ŸŰƣƖċŔƖĲůĲŰƣШċƨǂШċŰŰĳĲƚШƓƖĳĦĳĬĲŰƣĲƚЯШŸƮШũĲƚШĦŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШĳƣċŔĲŰƣШ
ĦŸŰƚŔĬĳƖĳƚШĦŸŰŢŸŔŰƣĲůĲŰƣШƓŸƨƖШũĲƚШƓĳƖŔŸĬĲƚШĬĲШŢŸƨƖШĲƣШĬĲШƚŸŔƖĳĲЯШĦĲƣƣĲШĬŔƚƣŔŰĦƣŔŸŰШċШĳƣĳШĲǭĲĦƣƨĳĲШ
ũќċŰŰĳĲШĬĲƖŰŔĿƖĲЮШxċШ[ŔŊƨƖĲШΞΜШƓƖĳƚĲŰƣĲШĬŸŰĦШũĲƚШĦŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШĬĲШΞΜΞΠШĲƣШΞΜΞΡЯШŸƮШƨŰШŰŔƻĲċƨШ
ĬĲШĤƖƨŔƣШĬĲШΣΜ Ĭ7ы ьШŸƨШƓũƨƚШċШĳƣĳШĲŰƖĲŊŔƚƣƖĳШĲŰШůŸǃĲŰŰĲШΡΜШĲƣШΝΜΜ ŉŸŔƚШƓċƖШŢŸƨƖШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШ
ŢŸƨƖШыΤ őШтШΝΦ őьЮ 

 



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǑǎTXǎǎǔ 

 

[ŔŊƨƖĲШΞΜаШ9ŸŰƣŸƨƖƚШ[ƖĳƕЮΣΜЯŢŸƨƖШыΡΜШǂШĲƣШΝΜΜШǂШċƨрĬĲƚƚƨƚШĬĲШΣΜШĬ7ы ььШċƨƣŸƨƖШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƓŸƨƖШ
ΞΜΞΠШыƖŸƨŊĲьШĲƣШΞΜΞΡШыĤũĲƨь 

xċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖ [ƖĳƕЮΣΜЯŢŸƨƖШў ΡΜ ǂШċƨрĬĲƚƚƨƚШĬĲШΣΜ Ĭ7ы ь џШċШċƨŊůĲŰƣĳШĬĲШ
ΝΤЯΥ ӖШĲŰШΞΜΞΡШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠШыĬĲШΝΞ ΝΥΦШěШΝΠ ΟΣΞ őċьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШ
ĦŸŰƣŸƨƖШċШƓƖŸŊƖĲƚƚĳШĬĲШΝΠЯΜ ӖШыĬĲШΝΤΤ ΡΜΜШěШΞΜΞ ΠΡΜьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШċШ
ċƨŊůĲŰƣĳШĬĲШΦΤΟШыҼΜЯΡ ӖьШĲŰШƖċŔƚŸŰШĬĲƚШĳƻŸũƨƣŔŸŰƚШĬĲƚШĦőŔǭƖĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚЮШ 

ǑŸǐŸǔ 9ŸŰƣŸƨƖƚ [ƖĳƕЮΣΜЯƚŸŔƖШыƚŸŔƖ ΝΦőрΞΟőь 

xĲƚШĦŸŰƣŸƨƖƚ [ƖĳƕЮΣΜЯƚŸŔƖШƚŸŰƣШĦċũĦƨũĳƚШƚƨƖШƨŰĲШƓĳƖŔŸĬĲШĬќĳƻċũƨċƣŔŸŰШŔĬĲŰƣŔƕƨĲШěШũċШƓĳƖŔŸĬĲШ
ĬќĳƻċũƨċƣŔŸŰШĬĲШxĲƻĲŰŔŰŊЮШ9ŸŰƣƖċŔƖĲůĲŰƣШċƨǂШċŰŰĳĲƚШƓƖĳĦĳĬĲŰƣĲƚЯШŸƮШũĲƚШĦŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШĳƣċŔĲŰƣШ
ĦŸŰƚŔĬĳƖĳƚШĦŸŰŢŸŔŰƣĲůĲŰƣШƓŸƨƖШũĲƚШƓĳƖŔŸĬĲƚШĬĲШŢŸƨƖШĲƣШĬĲШƚŸŔƖĳĲЯШĦĲƣƣĲШĬŔƚƣŔŰĦƣŔŸŰШċШĳƣĳШĲǭĲĦƣƨĳĲШ
ũќċŰŰĳĲШĬĲƖŰŔĿƖĲЮШxċШ[ŔŊƨƖĲШΞΝШƓƖĳƚĲŰƣĲШĬŸŰĦШũĲƚШĦŸŰƣŸƨƖƚШĬĲШŉƖĳƕƨĲŰĦĲШĬĲШΞΜΞΠШĲƣШΞΜΞΡЯШŸƮШƨŰШŰŔƻĲċƨШ
ĬĲШĤƖƨŔƣШĬĲШΣΜ Ĭ7ы ьШŸƨШƓũƨƚШċШĳƣĳШĲŰƖĲŊŔƚƣƖĳШĲŰШůŸǃĲŰŰĲШΝΜШĲƣШΝΡ ŉŸŔƚШƓċƖШƚŸŔƖĳĲШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШ
ƚŸŔƖĳĲШыΝΦ őШтШΞΟ őьЮ 



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǑǏTXǎǎǔ 

 

[ŔŊƨƖĲШΞΝаШ9ŸŰƣŸƨƖƚШ[ƖĳƕЮΣΜЯƚŸŔƖШыΝΜШǂШĲƣШΝΡШǂШċƨрĬĲƚƚƨƚШĬĲШΣΜШĬ7ы ььШċƨƣŸƨƖШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƓŸƨƖШ
ΞΜΞΠШыƖŸƨŊĲьШĲƣШΞΜΞΡШыĤũĲƨь 

xċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖ [ƖĳƕЮΣΜЯƚŸŔƖШў ΝΜ ǂШċƨрĬĲƚƚƨƚШĬĲШΣΜ Ĭ7ы ь џШċШċƨŊůĲŰƣĳШĬĲШ
ΝΠЯΠ ӖШĲŰШΞΜΞΡШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠШыĬĲШΝΤ ΤΦΦШěШΞΜ ΟΡΠ őċьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШ
ĦŸŰƣŸƨƖШċШƓƖŸŊƖĲƚƚĳШĬĲШΝΞЯΜ ӖШыĬĲШΟΜΦ ΜΦΦШěШΟΠΡ ΠΥΟьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШċШ
ċƨŊůĲŰƣĳШĬĲШΟ ΟΣΞШыҼΝЯΜ ӖьШĲŰШƖċŔƚŸŰШĬĲƚШĳƻŸũƨƣŔŸŰƚШĬĲƚШĦőŔǭƖĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚЮ 

ǑŸǐŸǎǍ 9ŸŰƣŸƨƖƚШ[ƖĳƕЮΣΜЯŰƨŔƣШыŰƨŔƣ ΞΟőрΤőь 

xĲƚШĦŸŰƣŸƨƖƚ [ƖĳƕЮΣΜЯŰƨŔƣШƚŸŰƣШĦċũĦƨũĳƚШƚƨƖШũċШƓĳƖŔŸĬĲШĬќĳƻċũƨċƣŔŸŰШĳŊċũĲШċƨШƓċƖċůĿƣƖĲШxŰŔŊőƣЮШ
xќĳƻŸũƨƣŔŸŰШĬĲƚШĦŸŰƣŸƨƖƚ [ƖĳƕЮΣΜЯŰƨŔƣШƖĲǰĿƣĲШũĲƚШĦőċŰŊĲůĲŰƣƚШŊĳŰĳƖċƨǂШĬċŰƚШũĲƚШĦőŔǭƖĲƚШĬƨШƣƖċǯĦЯШũĲƚШ
ĦőċŰŊĲůĲŰƣƚШĬċŰƚШũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШĲƣШũĲƚШĦőċŰŊĲůĲŰƣƚШĬċŰƚШũċШǰŸƣƣĲШƕƨŔШŸŰƣШĳƣĳШĲǂċůŔŰĳƚШƓŸƨƖШ
xŰŔŊőƣЮШxċШǯŊƨƖĲШƓƖĳƚĲŰƣĲШũĲƚШĦŸŰƣŸƨƖƚШĬĲШΞΜΞΠШĲƣШΞΜΞΡШŸƮШƨŰШŰŔƻĲċƨШĬĲШĤƖƨŔƣШĬĲШΣΜ Ĭ7ы ьШċШĳƣĳШĲŰƖĲŊŔƚƣƖĳШ
ĲŰШůŸǃĲŰŰĲШΝΜШĲƣШΝΡ ŉŸŔƚШƓċƖШŰƨŔƣШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШŰƨŔƣШыĬĲШΞΟ őШěШΤ őьЮШ 



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǑǐTXǎǎǔ 

 

[ŔŊƨƖĲШΞΞаШ9ŸŰƣŸƨƖƚШ[ƖĳƕЮΣΜЯŰƨŔƣШыΝΜШǂШĲƣШΝΡШǂШċƨрĬĲƚƚƨƚШĬĲШΣΜШĬ7ы ььШċƨƣŸƨƖШĬĲШ7ƖƨƚƚĲũƚШ ŔƖƓŸƖƣШƓŸƨƖШ
ΞΜΞΠШыƖŸƨŊĲьШĲƣШΞΜΞΡШыĤũĲƨь 

xċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖ [ƖĳƕЮΣΜЯŰƨŔƣШў ΝΜ ǂШċƨрĬĲƚƚƨƚШĬĲШΣΜ Ĭ7ы ь џШċШċƨŊůĲŰƣĳШĬĲШ
ΝΜЯΝ ӖШĲŰШΞΜΞΡШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠШыĬĲШΝΟ ΥΟΥШěШΝΡ ΞΠΝ őċьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬĲШĦĲШ
ĦŸŰƣŸƨƖШċШƓƖŸŊƖĲƚƚĳШĬĲШΝΞЯΜ ӖШыĬĲШΝΣΝ ΡΦΝШěШΝΥΝ ΣΜΟьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШċШ
ċƨŊůĲŰƣĳШĬĲШΣΦΥШыҼΜЯΠ ӖьШĲŰШƖċŔƚŸŰШĬĲƚШĳƻŸũƨƣŔŸŰƚШĬĲƚШĦőŔǭƖĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚЮШÂċƖШƖċƓƓŸƖƣШěШ
ũќċŰŰĳĲ ΞΜΝΦЯШũċШƚƨƓĲƖǯĦŔĲШƣŸƣċũĲШĲƚƣШƚƨƓĳƖŔĲƨƖĲШĬĲШΤЯΟ ӖШыũċШƚƨƓĲƖǯĦŔĲШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΝΠ ΞΜΠ őċьШĲƣШũĲШ
ŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲƚƣШƚƨƓĳƖŔĲƨƖШĬĲШΝΣЯΜ ӖШыũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĲŰШΞΜΝΦШĳƣċŔƣШĬĲШΝΡΣ ΡΣΦШƚƨƖШũċШ
ĤċƚĲШĬĲШũċШƓŸƓƨũċƣŔŸŰШƓċƓŔĲƖШĬƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΞьЮ 

 

ΠЮΠ EǭĲƣƚШƚƨƖШũċШƚċŰƣĳ 

ǑŸǑŸǎ  ŸůĤƖĲШĬĲШƓĲƖƚŸŰŰĲƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳĲƚ 

xĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШxĬĲŰШĬĲШΡΡ Ĭ7ы ьШċШĳƣĳШ
ĬĳƣĲƖůŔŰĳШƚƨƖШũċШĤċƚĲШĬƨШƓċƖċůĿƣƖĲШxĬĲŰШĦċũĦƨũĳШĲƣШĬĲШũċШƖĲũċƣŔŸŰШĬŸƚĲрĲǭĲƣШƖĲƓƖŔƚĲШĬċŰƚШũĲШéx ÅE~ ffШ
ыƻŸŔƖШƚĲĦƣŔŸŰ ΞЮΞьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШĲƚƣШĳŊċũĲůĲŰƣШƖċƓƓŸƖƣĳШƓċƖШ
ĦŸůůƨŰĲЮШxĲШƓƖĳƚĲŰƣШƖċƓƓŸƖƣШƨƣŔũŔƚĲШũĲƚШĬŸŰŰĳĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚШũĲƚШƓũƨƚШƖĳĦĲŰƣĲƚШыΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΣьЮ 

xĲШÑċĤũĲċƨ ΣШĬŸŰŰĲШũĲƚШƖĳƚƨũƣċƣƚШƓŸƨƖШũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚЮШxĲƚШƖĳƚƨũƣċƣƚШ
ƚŸŰƣШĳŊċũĲůĲŰƣШƖĲƓƖĳƚĲŰƣĳƚШƚŸƨƚШŉŸƖůĲШĬĲШŊƖċƓőŔƕƨĲШěШũċШ[ŔŊƨƖĲШΞΟЮШ§ŰШĦŸŰƚƣċƣĲШĬċŰƚШũĲШÑċĤũĲċƨ ΣШƕƨĲШ
ũќċŰŰĳĲ ΞΜΝΦШċШĳƣĳШůŸĬĳũŔƚĳĲШċƨƚƚŔШĤŔĲŰШċƻĲĦШũċШƻĲƖƚŔŸŰШΤЮΜĤШĬĲШũќf ~ШыƖċƓƓŸƖƣШŸǭŔĦŔĲũШƖĲũċƣŔŉШċƨǂШ
ĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ ΞΜΝΦьШƕƨĲШƓũƨƚШƣċƖĬШċƻĲĦШEĦőŸШыƓŸƚƚŔĤŔũŔƣĳШĬĲШĦŸůƓċƖĲƖШċƻĲĦШũĲƚШĦŸŰƣŸƨƖƚШěШƓċƖƣŔƖШĬĲШ
ΞΜΞΝьЮ 

xĲШŰŸůĤƖĲШƣŸƣċũШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШĲŰШΞΜΞΡШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШĬĲШΡΡ Ĭ7ы ьШ
ƚќĳũĿƻĲШěШΝΠ ΟΜΡЯШƚŸŔƣШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬĲШΤЯΠ ӖШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШ
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ƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШĬĲШΡΡ Ĭ7ы ьШċШċƨŊůĲŰƣĳШĬĲШΝΟΞШыҼΜЯΦ ӖьШĲŰШƖċŔƚŸŰШ
ĬĲƚШĳƻŸũƨƣŔŸŰƚШĬĲƚШĦőŔǭƖĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚШĲŰШΞΜΞΡЮ 

?ċŰƚШŰĲƨŉШĦŸůůƨŰĲƚЯШũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШċШċƨŊůĲŰƣĳШƓċƖШƖċƓƓŸƖƣШěШ
ΞΜΞΠЮШxĲƚШƓũƨƚШŉŸƖƣĲƚШċƨŊůĲŰƣċƣŔŸŰƚШƚŸŰƣШŸĤƚĲƖƻĳĲƚШĬċŰƚШũĲƚШĦŸůůƨŰĲƚШĬĲШüċƻĲŰƣĲůШыҼΟΦΡьЯШ
ìŸũƨƽĲрÉċŔŰƣрÂŔĲƖƖĲШыҼΝΤΡьЯШÉƣĲĲŰŸťťĲƖǍĲĲũШыҼΝΤΞьЯШuċůƓĲŰőŸƨƣШыҼΝΣΟьШĲƣШEƻĲƖĲШыҼΝΠΟьЮШxĲƚШ
ċƨŊůĲŰƣċƣŔŸŰƚШěШüċƻĲŰƣĲůШĲƣШìŸũƨƽĲрÉċŔŰƣрÂŔĲƖƖĲШƚŸŰƣШĲŰШƓċƖƣŔĲШĬƨĲƚШěШũċШőċƨƚƚĲШĬƨШŰŸůĤƖĲШĬĲШ
ĬĳĦŸũũċŊĲƚШƚƨƖШũċШƓŔƚƣĲ ΝΦШĲƣШĬќċƣƣĲƖƖŔƚƚċŊĲƚШƚƨƖШũċШƓŔƚƣĲ ΜΝЮШxĲƚШċƨŊůĲŰƣċƣŔŸŰƚШěШÉƣĲĲŰŸťťĲƖǍĲĲũШ
ƓĲƨƻĲŰƣШĳŊċũĲůĲŰƣШĶƣƖĲШċƣƣƖŔĤƨĳĲƚШěШũќċƨŊůĲŰƣċƣŔŸŰШĬƨШƣƖċǯĦЯШċƻĲĦШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬĲƚШĬĳĦŸũũċŊĲƚШ
ĬĲШũċШƓŔƚƣĲ ΜΝШĲƣШĬĲƚШċƣƣĲƖƖŔƚƚċŊĲƚШƚƨƖШũċШƓŔƚƣĲ ΝΦЮШxќċƨŊůĲŰƣċƣŔŸŰШěШuċůƓĲŰőŸƨƣШƚќĲǂƓũŔƕƨĲШĲŰШƓċƖƣŔĲШ
ƓċƖШƨŰĲШċƨŊůĲŰƣċƣŔŸŰШĬƨШŰŸůĤƖĲШĬĲШĬĳĦŸũũċŊĲƚШĬĲШũċШƓŔƚƣĲШΜΤxЮШxќċƨŊůĲŰƣċƣŔŸŰШěШEƻĲƖĲШƚќĲǂƓũŔƕƨĲШƓċƖШ
ũċШůŔƚĲШĲŰШƒƨƻƖĲШĬĲШũċШŰŸƨƻĲũũĲШƓƖŸĦĳĬƨƖĲШÅ ÂЯШƕƨŔШŸĤũŔŊĲШũĲШƣƖċǯĦШċĳƖŔĲŰШěШƻŸũĲƖШĬŔƖĲĦƣĲůĲŰƣШĬċŰƚШ
ũќċǂĲШĬĲШũċШƓŔƚƣĲШũŸƖƚШĬĲШũќċƖƖŔƻĳĲШƚƨƖШũċШƓŔƚƣĲШΜΤxЮШxċШũŸĦċũŔƚċƣŔŸŰШĬĲШĦĲƣƣĲШƓƖŸĦĳĬƨƖĲШÅ ÂШĲƚƣШƓƖĳƚĲŰƣĳĲШ
ĬċŰƚШũċШƚĲĦƣŔŸŰ ΠЮΝЮΞ 

?ċŰƚШũĲƚШċƨƣƖĲƚШĦŸůůƨŰĲƚЯШũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШĬŔůŔŰƨĲШŸƨШƖĲƚƣĲШ
ƚŔůŔũċŔƖĲШƓċƖШƖċƓƓŸƖƣШěШΞΜΞΠЮШxĲƚШƓũƨƚШŉŸƖƣĲƚШĤċŔƚƚĲƚШƚŸŰƣШŸĤƚĲƖƻĳĲƚШĬċŰƚШũċШĦŸůůƨŰĲШĬĲШéŔũƻŸƖĬĲШыт
ΝΠΤьШĲƣШěШ7ƖƨǂĲũũĲƚШытΝΝΜьЮШ?ċŰƚШĬќċƨƣƖĲƚШĦŸůůƨŰĲƚЯШũĲШŰŸůĤƖĲШĬŔůŔŰƨĲШĬĲШƓũƨƚŔĲƨƖƚШĬŔǍċŔŰĲƚЮ 

xĲƚШĦŸůůƨŰĲƚШũĲƚШƓũƨƚШĲǂƓŸƚĳĲƚШĲŰШŰŸůĤƖĲƚШċĤƚŸũƨƚШƚŸŰƣШ~ċĦőĲũĲŰЯШüċƻĲŰƣĲůЯШÉƣĲĲŰŸťťĲƖǍĲĲũЯШ
7ƖƨǂĲũũĲƚЯШEƻĲƖĲШĲƣШuċůƓĲŰőŸƨƣЯШċƻĲĦШƨŰШƣŸƣċũШĬĲШΝΝ ΥΝΦ őċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚЯШƚŸŔƣШ
ΥΞЯΣ ӖШĬƨШŰŸůĤƖĲШƣŸƣċũЮШ 

ÑċĤũĲċƨ Σ аШFƻŸũƨƣŔŸŰШĬƨШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШĬĲШĤƖƨŔƣШ
xĬĲŰШĬĲШΡΡ Ĭ7ы ь 

 

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

Modèle de bruit 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

Méthode opp opp opp opp opp opp opp opp opp opp opp opp adresse adresse adresse adresse adresse adresse adresse adresse adresse adresse

Données sur la pop. ǎ¤J«ŻǍǍǎ¤J«ŻǍǐǎ¤J«ŻǍӄǎ¤J«ŻǍǓǎ¤J«ŻǍǓǎ¤J«ŻǍӅǎ¤J«ŻǍӅǎ¤J«ŻǎǍǎ¤J«ŻǎǍǎ¤J«ŻǎǍǎ¤J«Żǎǎǎ¤J«Żǎǎǎ¤J«Żǎӄǎ¤J«ŻǎǓǎ¤J«Żǎǔǎ¤J«ŻǏǏǎ¤J«ŻǏǍǎ¤J«ŻǏǏǎ¤J«ŻǏǐǎ¤J«ŻǏǑǎ¤J«ŻǏǒǎ¤J«ŻǏӄ

Bruxelles 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 0 959 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

Haecht 96 103 119 58 36 31 37 37 24 50 115 70 78 66 51 0 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

Crainhem 1,453 934 1,373 1,277 673 669 667 500 589 111 368 379 388 524 393 0 22 256 487 524 395 488

Louvain 70 9 22 2 1 3 5 0 11 0 0 13 18 22 0 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

Meysse 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

Schaerbeek
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

Woluwe-Saint-

Lambert

1,515 382 1,218 994 489 290 196 150 0 0 0 1 142 44 241 16 0 0 0 0 0 0

Woluwe-Saint-

Pierre
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

Vilvorde 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 0 139 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-

Oppem
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 10,979 6,756 7,716 11,744 13,432 13,323 14,305
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[ŔŊƨƖĲШΞΟаШFƻŸũƨƣŔŸŰШĬƨШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШĬċŰƚШũĲШĦŸŰƣŸƨƖШĬĲШĤƖƨŔƣШxĬĲŰШ
ĬĲШΡΡШĬ7ы ь 

ǑŸǑŸǏ  ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚ 

xĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШĬċŰƚШũĲШĦŸŰƣŸƨƖШxĬĲŰШĬĲШΠΡ Ĭ7ы ьШċШĳƣĳШĬĳƣĲƖůŔŰĳШƚƨƖШ
ũċШĤċƚĲШĬƨШƓċƖċůĿƣƖĲШxĬĲŰШĦċũĦƨũĳШĲƣШĬĲШũċШƖĲũċƣŔŸŰШĬŸƚĲрĲǭĲƣШĬĲƚШŰƨŔƚċŰĦĲƚШŊƖċƻĲƚШƚƓĳĦŔǯĳĲШƓċƖШũќ§~ÉШ
ыƻŸŔƖШƚĲĦƣŔŸŰ ΞЮΞьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƣƖĿƚШŊĶŰĳƚШċШĳŊċũĲůĲŰƣШĳƣĳШƖċƓƓŸƖƣĳШƓċƖШĦŸůůƨŰĲЮШ?ċŰƚШ
ĦĲƣƣĲШƚĲĦƣŔŸŰЯШĬĲƚШĬŸŰŰĳĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚШċƨШΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΞШƚŸŰƣШƨƣŔũŔƚĳĲƚЯШĦŸŰŉŸƖůĳůĲŰƣШċƨǂШ
ĬŔƚƓŸƚŔƣŔŸŰƚШĳŰŸŰĦĳĲƚШĬċŰƚШũĲƚШĦŸŰĬŔƣŔŸŰƚШƓċƖƣŔĦƨũŔĿƖĲƚШĬƨШƓĲƖůŔƚШĬќĲŰƻŔƖŸŰŰĲůĲŰƣЮШxĲƚШĦŸůƓƣċŊĲƚШ
ĤċƚĳƚШƚƨƖШũĲƚШĬŸŰŰĳĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚШũĲƚШƓũƨƚШƖĳĦĲŰƣĲƚШƚŸŰƣШĬŔƚƓŸŰŔĤũĲƚШĲŰШ ŰŰĲǂĲ 9ЮΟЮШ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǑӄTXǎǎǔ 

ÑċĤũĲċƨ Τ аШFƻŸũƨƣŔŸŰШĬƨШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƣƖĿƚШŊĶŰĳƚШĬċŰƚШũĲШĦŸŰƣŸƨƖШĬĲШĤƖƨŔƣШxĬĲŰШĬĲШΠΡ Ĭ7ы ь 

Ш  

Année 2019 2024 2025

Modèle de bruit Echo Echo Echo

Méthode adresse adresse adresse

Données sur la pop. ǎ¤J«ŻǏǏǎ¤J«ŻǏǏǎ¤J«ŻǏǏ

Aerschot 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

Bruxelles 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

Haecht 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

Chapelle-au-Bois 19 0 0

Koekelberg 3,049 3,122 3,481

Kortenberg 3,286 2,981 3,178

Crainhem 3,468 3,400 3,446

Louvain 1,376 1,159 1,128

Machelen 5,877 5,787 5,734

Malines 89 78 87

Meysse 1,396 890 802

Merchtem 293 222 149

Auderghem 152 83 151

Overijse 758 544 456

Rotselaar 3,705 3,536 3,484

Schaerbeek 24,094 24,040 24,501

Berchem-Sainte-Agathe 2,855 2,892 3,018

Saint-Gilles 937 1,427 208

Molenbeek-Saint-Jean 14,260 14,352 15,807

Saint-Josse-ten-Noode 3,210 3,304 3,014

Wavre-Sainte-Catherine 3 0 4

Woluwe-Saint-Lambert 11,679 11,028 10,612

Woluwe-Saint-Pierre 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

Vilvorde 8,806 8,483 8,383

Forest 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



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǑǓTXǎǎǔ 

ǑŸǑŸǐ  ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĬŸŰƣШũĲШƚŸůůĲŔũШĲƚƣШŉŸƖƣĲůĲŰƣШƓĲƖƣƨƖĤĳ 

xĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĬŸŰƣШũĲШƚŸůůĲŔũШĲƚƣШŉŸƖƣĲůĲŰƣШƓĲƖƣƨƖĤĳШěШũќŔŰƣĳƖŔĲƨƖШĬƨШĦŸŰƣŸƨƖШĬĲШĤƖƨŔƣШxŰŔŊőƣШĬĲШ
ΠΜ Ĭ7ы ьШċШĳƣĳШĬĳƣĲƖůŔŰĳШƚƨƖШũċШĤċƚĲШĬƨШƓċƖċůĿƣƖĲШxŰŔŊőƣШĦċũĦƨũĳШĲƣШĬĲШũċШƖĲũċƣŔŸŰШĬŸƚĲрĲǭĲƣШĬĲƚШƣƖŸƨĤũĲƚШ
ĬƨШƚŸůůĲŔũШŊƖċƻĲƚШƚƓĳĦŔǯĳĲШƓċƖШũќ§~ÉШыƻŸŔƖШƚĲĦƣŔŸŰ ΞЮΞьЮШxĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĬŸŰƣШũĲШƚŸůůĲŔũШĲƚƣШ
ŉŸƖƣĲůĲŰƣШƓĲƖƣƨƖĤĳШċШĳŊċũĲůĲŰƣШĳƣĳШƖċƓƓŸƖƣĳШƓċƖШĦŸůůƨŰĲЮШfĦŔЯШĬĲƚШĬŸŰŰĳĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚШċƨШ
ΝĲƖ ŢċŰƻŔĲƖ ΞΜΞΞШƚŸŰƣШƨƣŔũŔƚĳĲƚЮШxĲƚШĦŸůƓƣċŊĲƚШĤċƚĳƚШƚƨƖШũĲƚШĬŸŰŰĳĲƚШĬĳůŸŊƖċƓőŔƕƨĲƚШũĲƚШƓũƨƚШ
ƖĳĦĲŰƣĲƚШƚŸŰƣШĬŔƚƓŸŰŔĤũĲƚШĲŰШ ŰŰĲǂĲ 9ЮΟЮ 

  



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǑӅTXǎǎǔ 

ÑċĤũĲċƨ Υ аШFƻŸũƨƣŔŸŰШĬƨШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĬŸŰƣШũĲШƚŸůůĲŔũШĲƚƣШŉŸƖƣĲůĲŰƣШƓĲƖƣƨƖĤĳШĬċŰƚШũĲШĦŸŰƣŸƨƖШĬĲШ
ĤƖƨŔƣШxŰŔŊőƣШĬĲШΠΜ Ĭ7ы ь 

 

Année 2019 2024 2025

Modèle de bruit Echo Echo Echo

Méthode adresse adresse adresse

Données sur la pop. ǎ¤J«ŻǏǏǎ¤J«ŻǏǏǎ¤J«ŻǏǏ

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



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǑǔTXǎǎǔ 

Annexe A. Utilisation des pistes  
 

9ĲƣƣĲШċŰŰĲǂĲШĬŸŰŰĲШƨŰШċƓĲƖĩƨШĦŸůƓũĲƣШĬĲШũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚЮШEũũĲШƓƖĳƚĲŰƣĲШũĲƚШŰŸůĤƖĲƚШċĤƚŸũƨƚШ
ĲƣШĲŰШƓŸƨƖĦĲŰƣċŊĲШĬĲƚШĬĳĦŸũũċŊĲƚШĲƣШĬĲƚШċƣƣĲƖƖŔƚƚċŊĲƚШƓċƖШƓŔƚƣĲШĲŰШΞΜΞΡЯШĲŰШũĲƚШĦŸůƓċƖċŰƣШěШĦĲƨǂШĬĲШ
ΞΜΞΠЯШƓŸƨƖ а 

¶ xĲШƣŸƣċũ 
¶ xċШƓĳƖŔŸĬĲШĬĲШŢŸƨƖЯШĬĲШΤ őШěШΝΦ ő 
¶ xċШƓĳƖŔŸĬĲШĬƨШƚŸŔƖЯШĬĲШΝΦ őШěШΞΟ ő 
¶ xċШƓĳƖŔŸĬĲШĬĲШŰƨŔƣЯШĬĲШΞΟ őШěШΤ ő 
 

xĲƚШǯŊƨƖĲƚШůŸŰƣƖĲŰƣШũċШƓċƖƣШĬĲШĬĳĦŸũũċŊĲƚШĲƣШĬќċƣƣĲƖƖŔƚƚċŊĲƚШƓċƖШƓŔƚƣĲЯШċƻĲĦШĲŰƣƖĲШƓċƖĲŰƣőĿƚĲƚШ
ũќƨƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШĲŰШΞΜΞΠЮШxĲƚШƣċĤũĲċƨǂШŔŰĬŔƕƨĲŰƣШĳŊċũĲůĲŰƣШũĲƚШŰŸůĤƖĲƚШĬĲШůŸƨƻĲůĲŰƣƚШ
ċĤƚŸũƨƚЮШ 

ÖƣŔũŔƚċƣŔŸŰШƣŸƣċũĲШĬĲƚШƓŔƚƣĲƚ аШƣŸƨƚШũĲƚШƻŸũƚШƓĲŰĬċŰƣШũċШƓĳƖŔŸĬĲШĬĲШŢŸƨƖЯШĬƨШƚŸŔƖШĲƣШĬĲШŰƨŔƣ 

?ĳĦŸũũċŊĲƚ      ƣƣĲƖƖŔƚƚċŊĲƚ 

 

 

 

 

 

 

 

 

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%

Quantité Proportion

Départs

Tous les vols (jour, soir et nuit)

Piste

Tous les vols (jour, soir et nuit)

Arrivals

Runway

Quantity Proportion
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 ǏǒŸǎǒǍŸǍǒ ;JzX ǒǍTXǎǎǔ 

 

 

 

ÖƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШƓŸƨƖШũċШƓĳƖŔŸĬĲШĬĲШŢŸƨƖЯШĬĲШΤ őШěШΝΦ ő 

?ĳĦŸũũċŊĲƚ      ƣƣĲƖƖŔƚƚċŊĲƚ 

 

 

ÖƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШƓŸƨƖШũċШƓĳƖŔŸĬĲШĬƨШƚŸŔƖЯШĬĲШΝΦ őШěШΞΟ ő 

?ĳĦŸũũċŊĲƚ      ƣƣĲƖƖŔƚƚċŊĲƚ 

 

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%

Départs

Piste

Quantité Proportion

Vols en journée

Arrivées

Piste

Quantité Proportion

Vols en journée

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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ÖƣŔũŔƚċƣŔŸŰШĬĲƚШƓŔƚƣĲƚШƓŸƨƖШũċШƓĳƖŔŸĬĲШĬĲШŰƨŔƣЯШĬĲШΞΟ őШěШΤ ő 

?ĳĦŸũũċŊĲƚ      ƣƣĲƖƖŔƚƚċŊĲƚ 

 

 

 

 

 

 

 
 
 

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%

Vols en soirée Vols en soirée

Départs Arrivées

Piste

Quantité Proportion

Piste

Quantité 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%

Vols de nuit Vols de nuit

Départs Arrivées

Piste

Quantité Proportion

Piste

Quantité Proportion
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 ǏǒŸǎǒǍŸǍǒ ;JzX ǒǏTXǎǎǔ 

Annexe B. Localisation des points de mesure 
 

9ĲƣƣĲШċŰŰĲǂĲШĬŸŰŰĲШũĲƚШĲůƓũċĦĲůĲŰƣƚШĬĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲЮ 

 

[ŔŊƨƖĲШΞΠаШxŸĦċũŔƚċƣŔŸŰШĬĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲ 

ÑċĤũĲċƨ Φ аШ ƓĲƖĩƨШĬĲƚШƓŸŔŰƣƚШĬĲШůĲƚƨƖĲ 

 

Code Localisation Nom Localisation Code Localisation Nom Localisation

01-02 Steenokkerzeel 40-02* Koningslo

02-02 Kortenberg 41-01* Grimbergen

03-03 Hummelgem 42-02* Diegem

04-01 Nosseghem 43-02* Erps-Kwerps

06-01 Evere 44-02* Tervuren

07-02 Sterrebeek 45-01* Meysse

08-01 Kampenhout 46-02* Wezembeek-Oppem

09-02 Perk 47-03* Sterrebeek

10-03 Neder-Over-Heembeek 70-01* Rotselaar

11-02 Woluwe-Saint-Pierre

12-01 Duysbourg

13-02 Grimbergen

14-01 Wemmel

15-03 Zaventem

16-02 Veltem

19-04 Vilvorde

20-03 Machelen

21-01 Stroombeek-Bever

23-01 Steenokkerzeel

24-01 Crainhem

26-03 Schaerbeek

27-01 MIL

*Données sonores Département Environnement hors ligne corrélé par NMS
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 ǏǒŸǎǒǍŸǍǒ ;JzX ǒǐTXǎǎǔ 

Annexe C. Résultats des calculs de contour 2025 
 

9ĲƣƣĲШċŰŰĲǂĲШůŸŰƣƖĲШũĲШŰŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШĲƣШƓċƖШĦŸůůƨŰĲЮ 

9ЮΝ ÉƨƓĲƖǯĦŔĲШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШĲƣШƓċƖШĦŸůůƨŰĲ 

ÑċĤũĲċƨ ΝΜ аШÉƨƓĲƖǯĦŔĲШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxĬċǃШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ 

 

ÑċĤũĲċƨ ΝΝ аШÉƨƓĲƖǯĦŔĲШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxĲƻĲŰŔŰŊШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ 

 

Superficie (ha)

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

Bruxelles 542 29 0 0 0 571

Evere 20 0 0 0 0 20

Haecht 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

Crainhem 37 0 0 0 0 37

Machelen 407 277 104 35 2 825

Steenokkerzeel 494 314 204 99 75 1,186

Vilvorde 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 - zones de contours en dB(A) (j. 07h-19h)

Superficie (ha)

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

Bruxelles 637 403 2 0 0 0 1,042

Evere 456 0 0 0 0 0 456

Haecht 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

Crainhem 292 38 0 0 0 0 330

Louvain 220 0 0 0 0 0 220

Machelen 264 461 250 80 31 3 1,089

Rotselaar 182 0 0 0 0 0 182

Schaerbeek 79 0 0 0 0 0 79

Woluwe-Saint-Lambert 173 0 0 0 0 0 173

Woluwe-Saint-Pierre 209 0 0 0 0 0 209

Steenokkerzeel 477 491 285 197 86 66 1,602

Tervuren 84 0 0 0 0 0 84

Vilvorde 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 - zones de contours en dB(A) (s. 19h-23h)
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 ǏǒŸǎǒǍŸǍǒ ;JzX ǒǑTXǎǎǔ 

ÑċĤũĲċƨ ΝΞ аШÉƨƓĲƖǯĦŔĲШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxŰŔŊőƣШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞ

 

Superficie (ha)

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

Aerschot 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

Bruxelles 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

Haecht 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

Crainhem 318 222 44 0 0 0 0 584

Louvain 194 260 0 0 0 0 0 454

Machelen 17 255 538 243 63 27 7 1,150

Malines 124 0 0 0 0 0 0 124

Meysse 155 0 0 0 0 0 0 155

Auderghem 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

Schaerbeek 515 74 0 0 0 0 0 589

Molenbeek-Saint-Jean 449 0 0 0 0 0 0 449

Saint-Josse-ten-Noode 35 0 0 0 0 0 0 35

Woluwe-Saint-Lambert 555 0 0 0 0 0 0 555

Woluwe-Saint-Pierre 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

Vilvorde 582 623 17 0 0 0 0 1,222

Watermael-Boitsfort 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 - zones de contours en dB(A) (n. 23h-07h)
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ÑċĤũĲċƨ ΝΟ аШÉƨƓĲƖǯĦŔĲШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxĬĲŰШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ

 

Superficie (ha)

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

Aerschot 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

Bruxelles 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

Haecht 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

Crainhem 15 389 170 10 0 0 0 584

Lennik 55 0 0 0 0 0 0 55

Louvain 345 243 117 0 0 0 0 705

Machelen 0 115 391 404 171 46 23 1,150

Malines 194 0 0 0 0 0 0 194

Meysse 673 18 0 0 0 0 0 691

Merchtem 417 0 0 0 0 0 0 417

Auderghem 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

Schaerbeek 311 474 5 0 0 0 0 790

Berchem-Sainte-Agathe 295 0 0 0 0 0 0 295

Saint-Gilles 41 0 0 0 0 0 0 41

Molenbeek-Saint-Jean 507 94 0 0 0 0 0 601

Saint-Josse-ten-Noode 108 2 0 0 0 0 0 110

Wavre-Sainte-Catherine 23 0 0 0 0 0 0 23

Woluwe-Saint-Lambert 213 517 0 0 0 0 0 730

Leeuw-Saint-Pierre 12 0 0 0 0 0 0 12

Woluwe-Saint-Pierre 401 308 82 0 0 0 0 791

Steenokkerzeel 425 352 554 436 273 179 131 2,350

La Hulpe 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

Vilvorde 740 679 269 0 0 0 0 1,688

Forest 2 0 0 0 0 0 0 2

Waterloo 139 0 0 0 0 0 0 139

Watermael-Boitsfort 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 - zones de contours en dB(A) (j. 07h-19h, s. 19h-23h, n. 23h-07h)
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ÑċĤũĲċƨ ΝΠ аШÉƨƓĲƖǯĦŔĲШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖ [ƖĳƕЮΣΜЯŢŸƨƖШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ

 

Superficie (ha)

Commune 50-100 100-150 150-200 >200 Totaal

Aerschot 3 0 0 0 3

Bruxelles 671 452 0 0 1,123

Evere 391 0 0 0 391

Grimbergen 69 0 0 0 69

Haecht 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

Crainhem 521 0 0 0 521

Louvain 198 130 0 0 328

Machelen 189 623 291 0 1,103

Rotselaar 1,354 42 0 0 1,396

Schaerbeek 13 0 0 0 13

Woluwe-Saint-Lambert 304 0 0 0 304

Woluwe-Saint-Pierre 270 0 0 0 270

Steenokkerzeel 279 574 413 256 1,522

Tervuren 496 0 0 0 496

Vilvorde 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, jour - zones de contours (jour 07h-19h)
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ÑċĤũĲċƨ ΝΡ аШÉƨƓĲƖǯĦŔĲШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖ [ƖĳƕЮΣΜЯƚŸŔƖШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ 

 

Superficie (ha)

Commune 10-15 15-20 20-30 >30 Totaal

Aerschot 166 4 0 0 170

Begijnendijk 101 0 0 0 101

Bruxelles 303 200 324 472 1,299

Evere 46 197 270 0 513

Grimbergen 864 51 0 0 915

Haecht 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

Crainhem 8 159 410 6 583

Louvain 19 17 145 161 342

Machelen 28 35 120 965 1,148

Meysse 1 0 0 0 1

Auderghem 32 0 0 0 32

Overijse 48 0 0 0 48

Rotselaar 502 706 818 54 2,080

Schaerbeek 214 18 0 0 232

Woluwe-Saint-Lambert 158 217 184 0 559

Woluwe-Saint-Pierre 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

Vilvorde 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,soir - zones de contours en dB(A) (soir. 19h-23h)
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 ǏǒŸǎǒǍŸǍǒ ;JzX ǒӅTXǎǎǔ 

ÑċĤũĲċƨ ΝΣ аШÉƨƓĲƖǯĦŔĲШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖ [ƖĳƕЮΣΜЯŰƨŔƣШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ 

 

 

Superficie (ha)

Commune 10-15 15-20 20-30 >30 Totaal

Begijnendijk 112 0 0 0 112

Bruxelles 484 475 299 0 1,258

Evere 163 5 0 0 168

Grimbergen 472 0 0 0 472

Haecht 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

Crainhem 342 0 0 0 342

Louvain 330 0 0 0 330

Machelen 98 145 883 24 1,150

Rotselaar 1,028 755 35 0 1,818

Woluwe-Saint-Pierre 76 0 0 0 76

Steenokkerzeel 133 211 520 877 1,741

Tervuren 110 0 0 0 110

Tremelo 200 18 0 0 218

Vilvorde 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, nuit  - zones de contours (nuit 23h-07h)
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 ǏǒŸǎǒǍŸǍǒ ;JzX ǒǔTXǎǎǔ 

ÑċĤũĲċƨ ΝΤ аШÉƨƓĲƖǯĦŔĲШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖ [ƖĳƕЮΤΜЯŢŸƨƖШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ 

 

 

Superficie (ha)

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

Boortmeerbeek 85 0 0 0 0 85

Bruxelles 391 392 594 177 6 1,560

Evere 126 280 106 0 0 512

Grimbergen 415 151 0 0 0 566

Haecht 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

Crainhem 33 40 148 0 0 221

Louvain 116 0 0 0 0 116

Machelen 56 96 222 211 389 974

Auderghem 21 1 0 0 0 22

Rotselaar 141 0 0 0 0 141

Schaerbeek 195 48 0 0 0 243

Molenbeek-Saint-Jean 16 0 0 0 0 16

Woluwe-Saint-Lambert 448 3 0 0 0 451

Woluwe-Saint-Pierre 57 43 76 0 0 176

Steenokkerzeel 210 226 386 334 460 1,616

Tervuren 32 63 24 0 0 119

Vilvorde 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, jour - zones de contours (jour 07h-19h)
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 ǏǒŸǎǒǍŸǍǒ ;JzX ӄǍTXǎǎǔ 

ÑċĤũĲċƨ ΝΥ аШШÉƨƓĲƖǯĦŔĲШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖ [ƖĳƕЮΤΜЯƚŸŔƖШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ 

 

 

Superficie (ha)

Commune 1-5 5-10 10-20 >20 Totaal

Boortmeerbeek 105 0 0 0 105

Bruxelles 821 341 323 75 1,560

Evere 304 202 7 0 513

Grimbergen 635 0 0 0 635

Haecht 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

Crainhem 242 161 9 0 412

Machelen 108 139 217 548 1,012

Auderghem 32 0 0 0 32

Rotselaar 169 0 0 0 169

Schaerbeek 519 0 0 0 519

Molenbeek-Saint-Jean 20 0 0 0 20

Saint-Josse-ten-Noode 1 0 0 0 1

Woluwe-Saint-Lambert 581 0 0 0 581

Woluwe-Saint-Pierre 62 100 0 0 162

Steenokkerzeel 404 246 317 685 1,652

Tervuren 76 54 0 0 130

Vilvorde 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,soir - zones de contours en dB(A) (soir. 19h-23h)
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 ǏǒŸǎǒǍŸǍǒ ;JzX ӄǎTXǎǎǔ 

ÑċĤũĲċƨ ΝΦ аШШÉƨƓĲƖǯĦŔĲШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖ [ƖĳƕЮΤΜЯŰƨŔƣШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ 

 

 

 

 

 

 

 

 

 

Superficie (ha)

Commune 1-5 5-10 10-20 >20 Totaal

Boortmeerbeek 208 0 0 0 208

Bruxelles 740 450 142 0 1,332

Evere 447 0 0 0 447

Grimbergen 830 7 0 0 837

Haecht 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

Crainhem 215 29 0 0 244

Louvain 159 0 0 0 159

Machelen 236 194 299 346 1,075

Malines 1 0 0 0 1

Meysse 40 0 0 0 40

Auderghem 93 0 0 0 93

Rotselaar 630 0 0 0 630

Schaerbeek 194 0 0 0 194

Woluwe-Saint-Lambert 50 0 0 0 50

Woluwe-Saint-Pierre 173 0 0 0 173

Steenokkerzeel 550 216 416 550 1,732

Tervuren 628 0 0 0 628

Tremelo 1 0 0 0 1

Vilvorde 433 229 0 0 662

Watermael-Boitsfort 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

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

Freq.70, nuit - zones de contours (nuit 23h-07h)
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9ЮΞ  ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШĲƣШƓċƖШĦŸůůƨŰĲШƚƨƖШũċШĤċƚĲШĬƨШƓċƖĦШĬĲШ
ũŸŊĲůĲŰƣƚШċƨШΜΝоΜΝоΞΜΞΣШ 

ÑċĤũĲċƨ ΞΜ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxĬċǃШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ

 

 

ÑċĤũĲċƨ ΞΝ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxĲƻĲŰŔŰŊШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ

 

 

 

 

Nombre d'habitants

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

Bruxelles 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

Crainhem 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 - zones de contours en dB(A) (j. 07h-19h)

Nombre d'habitants

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

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

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

Haecht 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

Crainhem 8,508 271 0 0 0 0 8,779

Louvain 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

Schaerbeek 14,611 0 0 0 0 0 14,611

Woluwe-Saint-Lambert 8,680 0 0 0 0 0 8,680

Woluwe-Saint-Pierre 8,966 0 0 0 0 0 8,966

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

Vilvorde 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 - zones de contours en dB(A) (s. 19h-23h)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ӄǐTXǎǎǔ 

ÑċĤũĲċƨ ΞΞ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxŰŔŊőƣШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ

 

 

 

 

 

Nombre d'habitants

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

Aerschot 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

Bruxelles 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

Haecht 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

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

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

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

Malines 464 0 0 0 0 0 0 464

Meysse 1,129 0 0 0 0 0 0 1,129

Auderghem 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

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

Molenbeek-Saint-Jean 86,540 0 0 0 0 0 0 86,540

Saint-Josse-ten-Noode 4,632 0 0 0 0 0 0 4,632

Woluwe-Saint-Lambert 38,418 0 0 0 0 0 0 38,418

Woluwe-Saint-Pierre 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

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

Watermael-Boitsfort 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 - zones de contours en dB(A) (n. 23h-07h)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ӄǑTXǎǎǔ 

ÑċĤũĲċƨ ΞΟ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxĬĲŰШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞ

 

Nombre d'habitants

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

Aerschot 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

Bruxelles 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

Haecht 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

Crainhem 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

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

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

Malines 727 0 0 0 0 0 0 727

Meysse 6,261 381 0 0 0 0 0 6,642

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

Auderghem 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

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

Berchem-Sainte-Agathe 25,753 0 0 0 0 0 0 25,753

Saint-Gilles 2,181 0 0 0 0 0 0 2,181

Molenbeek-Saint-Jean 77,362 21,148 0 0 0 0 0 98,510

Saint-Josse-ten-Noode 25,168 0 0 0 0 0 0 25,168

Wavre-Sainte-Catherine 39 0 0 0 0 0 0 39

Woluwe-Saint-Lambert 25,788 35,089 0 0 0 0 0 60,877

Leeuw-Saint-Pierre 2 0 0 0 0 0 0 2

Woluwe-Saint-Pierre 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

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

Waterloo 52 0 0 0 0 0 0 52

Watermael-Boitsfort 0 1 0 0 0 0 0 1

Waver 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 - zones de contours en dB(A) (j. 07h-19h, s. 19h-23h, n. 23h-07h)		



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ӄǒTXǎǎǔ 

ÑċĤũĲċƨ ΞΠ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖ [ƖĳƕЮΤΜЯŢŸƨƖШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ

 

 

 

 

 

 

 

 

 

 

 

 

 

Nombre d'habitants

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

Boortmeerbeek 686 0 0 0 0 686

Bruxelles 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

Haecht 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

Crainhem 973 821 3,089 0 0 4,883

Louvain 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

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

Molenbeek-Saint-Jean 4,553 0 0 0 0 4,553

Woluwe-Saint-Lambert 31,755 81 0 0 0 31,836

Woluwe-Saint-Pierre 3,535 2,019 1,530 0 0 7,084

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

Vilvorde 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, jour - zones de contours (jour 07h-19h)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ӄӄTXǎǎǔ 

 

ÑċĤũĲċƨ ΞΡ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖ [ƖĳƕЮΤΜЯƚŸŔƖШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ

 

 

 

 

 

 

 

 

 

 

 

 

 

Nombre d'habitants

Commune 1-5 5-10 10-20 >20  Totaal

Boortmeerbeek 780 0 0 0 780

Bruxelles 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

Haecht 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

Crainhem 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

Schaerbeek 74,791 0 0 0 74,791

Molenbeek-Saint-Jean 5,603 0 0 0 5,603

Woluwe-Saint-Lambert 43,853 0 0 0 43,853

Woluwe-Saint-Pierre 3,299 2,342 0 0 5,641

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

Vilvorde 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, soir  - zones de contours (soir 19h-23h)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ӄǓTXǎǎǔ 

 

 

ÑċĤũĲċƨ ΞΣ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖ [ƖĳƕЮΤΜЯŰƨŔƣШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ

 

 

 

 

 

 

 

 

 

 

Nombre d'habitants

Commune 1-5 5-10 10-20 >20  Totaal

Boortmeerbeek 1,984 0 0 0 1,984

Bruxelles 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

Haecht 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

Crainhem 5,422 66 0 0 5,488

Louvain 324 0 0 0 324

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

Malines 9 0 0 0 9

Meysse 725 0 0 0 725

Rotselaar 3,616 0 0 0 3,616

Schaerbeek 32,199 0 0 0 32,199

Woluwe-Saint-Lambert 1,027 0 0 0 1,027

Woluwe-Saint-Pierre 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

Vilvorde 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, nuit - zones de contours (nuit 23h-07h)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ӄӅTXǎǎǔ 

 

 

 

ÑċĤũĲċƨ ΞΤ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖ [ƖĳƕЮΣΜЯŢŸƨƖШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ

 

 

 

 

 

 

 

 

 

 

 

Nombre d'habitants

Commune 50-100 100-150 150-200 >200  Totaal

Aerschot 6 0 0 0 6

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

Evere 30,832 0 0 0 30,832

Grimbergen 1,188 0 0 0 1,188

Haecht 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

Crainhem 12,456 0 0 0 12,456

Louvain 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

Schaerbeek 1,744 0 0 0 1,744

Woluwe-Saint-Lambert 16,655 0 0 0 16,655

Woluwe-Saint-Pierre 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

Vilvorde 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, jour - zones de contours (jour 07h-19h)			



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ӄǔTXǎǎǔ 

 

 

 

 

ÑċĤũĲċƨ ΞΥ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖ [ƖĳƕЮΣΜЯƚŸŔƖШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ

 

 

 

 

 

 

 

Nombre d'habitants

Commune 10-15 15-20 20-30 >30  Totaal

Aerschot 680 16 0 0 696

Begijnendijk 367 0 0 0 367

Bruxelles 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

Haecht 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

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

Louvain 126 102 900 387 1,515

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

Meysse 4 0 0 0 4

Overijse 233 0 0 0 233

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

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

Woluwe-Saint-Lambert 12,554 15,674 9,787 0 38,015

Woluwe-Saint-Pierre 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

Vilvorde 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, soir  - zones de contours (soir 19h-23h)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǓǍTXǎǎǔ 

 

 

 

 

 

 

ÑċĤũĲċƨ ΞΦ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖ [ƖĳƕЮΣΜЯŰƨŔƣШĲƣШƓċƖШĦŸůůƨŰĲШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡ

 

 

 

 

 

 

 

 

Nombre d'habitants

Commune 10-15 15-20 20-30 >30  Totaal

Begijnendijk 420 0 0 0 420

Bruxelles 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

Haecht 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

Crainhem 8,522 0 0 0 8,522

Louvain 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

Woluwe-Saint-Pierre 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

Vilvorde 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, nuit  - zones de contours (nuit 23h-07h)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǓǎTXǎǎǔ 

9ЮΟ  ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШĲƣШĬќőċĤŔƣċŰƣƚШĬŸŰƣШũĲШƚŸůůĲŔũШĲƚƣШƓĲƖƣƨƖĤĳШ
ƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШĲƣШƓċƖШĦŸůůƨŰĲШƚƨƖШũċШĤċƚĲШĬĲШũċШĬŔƖĲĦƣŔƻĲШĬĲШũќ§~É 

ÑċĤũĲċƨ ΟΜ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƣƖĿƚШŊĶŰĳƚШƓŸƨƖШũċШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxĬĲŰШƓċƖШĦŸůůƨŰĲШĲŰШΞΜΞΡШƚƨƖШũċШ
ĤċƚĲШĬƨШƓċƖĦШĬĲШũŸŊĲůĲŰƣƚШċƨШΜΝоΜΝоΞΜΞΣШĲƣШĬĲШũċШĬŔƖĲĦƣŔƻĲШĬĲШũќ§~É 

Ш  

Nombre de personnes gravement ennuyées

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

Aerschot 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

Bruxelles 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

Haecht 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

Crainhem 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

Louvain 741 309 91 0 0 0 0 1,141

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

Malines 94 0 0 0 0 0 0 94

Meysse 733 70 0 0 0 0 0 803

Merchtem 157 0 0 0 0 0 0 157

Auderghem 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

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

Berchem-Sainte-Agathe 3,061 0 0 0 0 0 0 3,061

Saint-Gilles 214 0 0 0 0 0 0 214

Molenbeek-Saint-Jean 11,902 3,948 0 0 0 0 0 15,850

Saint-Josse-ten-Noode 3,027 0 0 0 0 0 0 3,027

Wavre-Sainte-Catherine 4 0 0 0 0 0 0 4

Woluwe-Saint-Lambert 3,895 7,305 0 0 0 0 0 11,200

Leeuw-Saint-Pierre 0 0 0 0 0 0 0 0

Woluwe-Saint-Pierre 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

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

Waterloo 5 0 0 0 0 0 0 5

Watermael-Boitsfort 0 0 0 0 0 0 0 0

Waver 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 - zones de contours en dB(A) (j. 07h-19h, s. 19h-23h, n. 23h-07h)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǓǏTXǎǎǔ 

ÑċĤũĲċƨ ΟΝ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƣƖĿƚШŊĶŰĳƚШƓŸƨƖШũċШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxĬĲŰШƓċƖШĦŸůůƨŰĲШĲŰШΞΜΞΡШƚƨƖШũċШ
ĤċƚĲШĬƨШƓċƖĦШĬĲШũŸŊĲůĲŰƣƚШċƨШΜΝоΜΝоΞΜΞΞШĲƣШĬĲШũċШĬŔƖĲĦƣŔƻĲШĬĲШũќ§~É 

 

 

Nombre de personnes gravement ennuyées

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

Aerschot 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

Bruxelles 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

Haecht 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

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

Lennik 20 0 0 0 0 0 0 20

Louvain 725 312 91 0 0 0 0 1,128

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

Malines 87 0 0 0 0 0 0 87

Meysse 729 73 0 0 0 0 0 802

Merchtem 149 0 0 0 0 0 0 149

Auderghem 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

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

Berchem-Sainte-Agathe 3,018 0 0 0 0 0 0 3,018

Saint-Gilles 208 0 0 0 0 0 0 208

Molenbeek-Saint-Jean 11,686 4,121 0 0 0 0 0 15,807

Saint-Josse-ten-Noode 3,014 0 0 0 0 0 0 3,014

Wavre-Sainte-Catherine 4 0 0 0 0 0 0 4

Woluwe-Saint-Lambert 3,937 6,675 0 0 0 0 0 10,612

Leeuw-Saint-Pierre 0 0 0 0 0 0 0 0

Woluwe-Saint-Pierre 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

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

Watermael-Boitsfort 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 - zones de contours en dB(A) (j. 07h-19h, s. 19h-23h, n. 23h-07h)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǓǐTXǎǎǔ 

ÑċĤũĲċƨ ΟΞ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĬŸŰƣШũĲШƚŸůůĲŔũШĲƚƣШŉŸƖƣĲůĲŰƣШƓĲƖƣƨƖĤĳШƓŸƨƖШũċШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxŰŔŊőƣШ
ƓċƖШĦŸůůƨŰĲШĲŰШΞΜΞΡШƚƨƖШũċШĤċƚĲШĬƨШƓċƖĦШĬĲШũŸŊĲůĲŰƣƚШċƨШΜΝоΜΝоΞΜΞΣШĲƣШĬĲШũċШĬŔƖĲĦƣŔƻĲШĬĲШũќ§~É

 

 

 

 

 

 

 

 

Nombre de personnes gravement privées de sommeil

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

Aerschot 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

Bruxelles 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

Haecht 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

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

Louvain 287 167 0 0 0 0 0 454

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

Malines 56 0 0 0 0 0 0 56

Meysse 142 0 0 0 0 0 0 142

Auderghem 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

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

Molenbeek-Saint-Jean 10,596 0 0 0 0 0 0 10,596

Saint-Josse-ten-Noode 555 0 0 0 0 0 0 555

Woluwe-Saint-Lambert 4,897 0 0 0 0 0 0 4,897

Woluwe-Saint-Pierre 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

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

Watermael-Boitsfort 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 - zones de contours en dB(A) (n. 23h-07h)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǓǑTXǎǎǔ 

ÑċĤũĲċƨ ΟΟ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШĬŸŰƣШũĲШƚŸůůĲŔũШĲƚƣШŉŸƖƣĲůĲŰƣШƓĲƖƣƨƖĤĳШƓŸƨƖШũċШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxŰŔŊőƣШ
ƓċƖШĦŸůůƨŰĲШĲŰШΞΜΞΡШƚƨƖШũċШĤċƚĲШĬƨШƓċƖĦШĬĲШũŸŊĲůĲŰƣƚШċƨШΜΝоΜΝоΞΜΞΞШĲƣШĬĲШũċШĬŔƖĲĦƣŔƻĲШĬĲШũќ§~ÉШ

 

 

 

 

 

 

 

 

Nombre de personnes gravement privées de sommeil

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

Aerschot 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

Bruxelles 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

Haecht 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

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

Louvain 282 170 0 0 0 0 0 452

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

Malines 52 0 0 0 0 0 0 52

Meysse 150 0 0 0 0 0 0 150

Auderghem 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

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

Molenbeek-Saint-Jean 10,538 0 0 0 0 0 0 10,538

Saint-Josse-ten-Noode 547 0 0 0 0 0 0 547

Woluwe-Saint-Lambert 4,579 0 0 0 0 0 0 4,579

Woluwe-Saint-Pierre 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

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

Watermael-Boitsfort 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 - zones de contours en dB(A) (n. 23h-07h)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǓǒTXǎǎǔ 

9ЮΠ  ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШƓċƖШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШĲƣШƓċƖШĦŸůůƨŰĲШƚƨƖШũċШ
ĤċƚĲШĬƨШéx ÅE~ ffЯШƚĲĦƣŔŸŰ ΡЮΡΤ 

ÑċĤũĲċƨ ΟΠ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШƓŸƨƖШũċШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxĬĲŰШƓċƖШĦŸůůƨŰĲШ
ĲŰШΞΜΞΡШƚƨƖШũċШĤċƚĲШĬƨШƓċƖĦШĬĲШũŸŊĲůĲŰƣƚШċƨШΜΝоΜΝоΞΜΞΣШĲƣШĬƨШéx ÅE~ ffЯШƚĲĦƣŔŸŰ ΡЮΡΤ

 

ÑċĤũĲċƨ ΟΡ аШ ŸůĤƖĲШĬќőċĤŔƣċŰƣƚШƓŸƣĲŰƣŔĲũũĲůĲŰƣШƣƖĿƚШŊĶŰĳƚШƓŸƨƖШũċШǍŸŰĲШĬĲШĦŸŰƣŸƨƖШxĬĲŰШƓċƖШĦŸůůƨŰĲШ
ĲŰШΞΜΞΡШƚƨƖШũċШĤċƚĲШĬƨШƓċƖĦШĬĲШũŸŊĲůĲŰƣƚШċƨШΜΝоΜΝоΞΜΞΞШĲƣШĬƨШéx ÅE~ ffЯШƚĲĦƣŔŸŰ ΡЮΡΤ 

 

Nombre de personnes potentiellement très ennuyées

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

Bruxelles 975 933 0 0 0 1,908

Evere 1,788 0 0 0 0 1,788

Haecht 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

Crainhem 480 8 0 0 0 488

Louvain 36 0 0 0 0 36

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

Schaerbeek 2 0 0 0 0 2

Woluwe-Saint-Pierre 246 0 0 0 0 246

Steenokkerzeel 656 897 216 70 0 1,839

Vilvorde 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 - zones de contours en dB(A) (j. 07h-19h, s. 19h-23h, n. 23h-07h)

Nombre de personnes potentiellement très ennuyées

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

Bruxelles 872 799 0 0 0 1,671

Evere 1,632 0 0 0 0 1,632

Haecht 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

Crainhem 474 8 0 0 0 482

Louvain 36 0 0 0 0 36

Machelen 914 1,581 237 1 0 2,733

Schaerbeek 2 0 0 0 0 2

Woluwe-Saint-Pierre 241 0 0 0 0 241

Steenokkerzeel 651 853 208 61 0 1,773

Vilvorde 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 - zones de contours en dB(A) (j. 07h-19h, s. 19h-23h, n. 23h-07h)



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǓӄTXǎǎǔ 

Annexe D. Cartes des contours de bruit : évolution  2024-2025 
 

9ĲƣƣĲШċŰŰĲǂĲШƖĲƓƖĲŰĬШũĲƚШĦċƖƣĲƚШĬĲШĤƖƨŔƣШċƨШŉŸƖůċƣ ΠЮШ 

 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĬċǃШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШĬĳůŸŊƖċƓőŔƕƨĲШ
ĬĲШΞΜΞΡ 

¶ 9ŸŰƣŸƨƖƚШ ĬĲШ ĤƖƨŔƣШ xĲƻĲŰŔŰŊШƓŸƨƖШ ũĲƚШ ċŰŰĳĲƚ ΞΜΞΠШ ĲƣШ ΞΜΞΡЯШ ĲŰШ ƚƨƖŔůƓƖĲƚƚŔŸŰШ ƚƨƖШ ƨŰĲШ ĦċƖƣĲШ
ĬĳůŸŊƖċƓőŔƕƨĲШĬĲШΞΜΞΡ 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxŰŔŊőƣШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШĬĳůŸŊƖċƓőŔƕƨĲШ
ĬĲШΞΜΞΡ 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĬĲŰШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШĬĳůŸŊƖċƓőŔƕƨĲШ
ĬĲШΞΜΞΡ 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ [ƖĳƕЮΤΜЯŢŸƨƖШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШ
ĬĳůŸŊƖċƓőŔƕƨĲШĬĲШΞΜΞΡ 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ [ƖĳƕЮΤΜЯƚŸŔƖШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШ
ĬĳůŸŊƖċƓőŔƕƨĲШĬĲШΞΜΞΡ 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ [ƖĳƕЮΤΜЯŰƨŔƣШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШ
ĬĳůŸŊƖċƓőŔƕƨĲШĬĲШΞΜΞΡ 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ [ƖĳƕЮΣΜЯŢŸƨƖШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШ
ĬĳůŸŊƖċƓőŔƕƨĲШĬĲШΞΜΞΡ 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ [ƖĳƕЮΣΜЯƚŸŔƖШƓŸƨƖШũќċŰŰĳĲ ΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШĬĳůŸŊƖċƓőŔƕƨĲШĬĲШ
ΞΜΞΡ 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ [ƖĳƕЮΣΜЯŰƨŔƣШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШ
ĬĳůŸŊƖċƓőŔƕƨĲШĬĲШΞΜΞΡ 

 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĬċǃШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШƣŸƓŸŊƖċƓőŔƕƨĲШ
ĬĲШũќf]  

¶ 9ŸŰƣŸƨƖƚШ ĬĲШ ĤƖƨŔƣШ xĲƻĲŰŔŰŊШƓŸƨƖШ ũĲƚШ ċŰŰĳĲƚ ΞΜΞΠШ ĲƣШ ΞΜΞΡЯШ ĲŰШ ƚƨƖŔůƓƖĲƚƚŔŸŰШ ƚƨƖШ ƨŰĲШ ĦċƖƣĲШ
ƣŸƓŸŊƖċƓőŔƕƨĲШĬĲШũќf]  

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxŰŔŊőƣШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШƣŸƓŸŊƖċƓőŔƕƨĲШ
ĬĲШũќf]  

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĬĲŰШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШƣŸƓŸŊƖċƓőŔƕƨĲШ
ĬĲШũќf]  

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ [ƖĳƕЮΤΜЯŢŸƨƖШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШ
ƣŸƓŸŊƖċƓőŔƕƨĲШĬĲШũќf]  

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ [ƖĳƕЮΤΜЯƚŸŔƖШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШ
ƣŸƓŸŊƖċƓőŔƕƨĲШĬĲШũќf] Ш 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ [ƖĳƕЮΤΜЯŰƨŔƣШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШ
ƣŸƓŸŊƖċƓőŔƕƨĲШĬĲШũќf]  

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ [ƖĳƕЮΣΜЯŢŸƨƖШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШ
ƣŸƓŸŊƖċƓőŔƕƨĲШĬĲШũќf]  

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ [ƖĳƕЮΣΜЯƚŸŔƖШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШ
ƣŸƓŸŊƖċƓőŔƕƨĲШĬĲШũќf] Ш 



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǓǓTXǎǎǔ 

¶ 9ŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣ [ƖĳƕЮΣΜЯŰƨŔƣШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡЯШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШ
ƣŸƓŸŊƖċƓőŔƕƨĲШĬĲШũќf]  

  



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǓӅTXǎǎǔ 

FƻŸũƨƣŔŸŰШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĬċǃШыĬĲШΤ őШěШΝΦ őьШтШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШĬĳůŸŊƖċƓőŔƕƨĲШĬĲШΞΜΞΡ 

9ĲƣƣĲШĦċƖƣĲШƓƖĳƚĲŰƣĲШũĲƚШĦŸŰƣŸƨƖƚШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡШŸƮШũċШĦőċƖŊĲШƚŸŰŸƖĲШƓƖŸĬƨŔƣĲШƓċƖШũĲШƣƖċǯĦШċĳƖŔĲŰШĲƚƣШĲŰШůŸǃĲŰŰĲШĬĲШΡΡЯШΣΜЯШΣΡЯШΤΜШĲƣШ
ΤΡ Ĭ7ы ьШĲŰƣƖĲШΤ őШĲƣШΝΦ őЮШxĲƚШƻċũĲƨƖƚШċƨŊůĲŰƣĲŰƣШĲŰШĬŔƖĲĦƣŔŸŰШĬƨШĦĲŰƣƖĲ аШũĲШĦŸŰƣŸƨƖШĲǂĦĲŰƣƖŔƕƨĲШĦŸƖƖĲƚƓŸŰĬШěШΡΡ Ĭ7ы ьЯШĲƣĦЮШ 

 

 



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ǓǔTXǎǎǔ 

 

FƻŸũƨƣŔŸŰШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxĲƻĲŰŔŰŊШыĬĲШΝΦ őШěШΞΟ őьШтШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШĬĳůŸŊƖċƓőŔƕƨĲШĬĲШΞΜΞΡ 

9ĲƣƣĲШĦċƖƣĲШƓƖĳƚĲŰƣĲШũĲƚШĦŸŰƣŸƨƖƚШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡШŸƮШũċШĦőċƖŊĲШƚŸŰŸƖĲШƓƖŸĬƨŔƣĲШƓċƖШũĲШƣƖċǯĦШċĳƖŔĲŰШĲƚƣШĲŰШůŸǃĲŰŰĲШĬĲШΡΜЯШΡΡЯШΣΜЯШΣΡЯШ
ΤΜШĲƣШΤΡ Ĭ7ы ьШĲŰƣƖĲШΝΦ őШĲƣШΞΟ őЮШxĲƚШƻċũĲƨƖƚШċƨŊůĲŰƣĲŰƣШĲŰШĬŔƖĲĦƣŔŸŰШĬƨШĦĲŰƣƖĲ аШũĲШĦŸŰƣŸƨƖШĲǂĦĲŰƣƖŔƕƨĲШĦŸƖƖĲƚƓŸŰĬШěШΡΜ Ĭ7ы ьЯШĲƣĦЮШ 

 



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

 ǏǒŸǎǒǍŸǍǒ ;JzX ӅǍTXǎǎǔ 

 

 

FƻŸũƨƣŔŸŰШĬĲƚШĦŸŰƣŸƨƖƚШĬĲШĤƖƨŔƣШxŰŔŊőƣШыĬĲШΞΟ őШěШΤ őьШтШĲŰШƚƨƖŔůƓƖĲƚƚŔŸŰШƚƨƖШƨŰĲШĦċƖƣĲШĬĳůŸŊƖċƓőŔƕƨĲШĬĲШΞΜΞΡ 

9ĲƣƣĲШĦċƖƣĲШƓƖĳƚĲŰƣĲШũĲƚШĦŸŰƣŸƨƖƚШƓŸƨƖШũĲƚШċŰŰĳĲƚ ΞΜΞΠШĲƣШΞΜΞΡШŸƮШũċШĦőċƖŊĲШƚŸŰŸƖĲШƓƖŸĬƨŔƣĲШƓċƖШũĲШƣƖċǯĦШċĳƖŔĲŰШĲƚƣШĲŰШůŸǃĲŰŰĲШĬĲШΠΜЯШΠΡЯШΡΜЯШΡΡЯШ
ΣΜЯШΣΡШĲƣШΤΜ Ĭ7ы ьШĲŰƣƖĲШΞΟ őШĲƣШΤ őЮШxĲƚШƻċũĲƨƖƚШċƨŊůĲŰƣĲŰƣШĲŰШĬŔƖĲĦƣŔŸŰШĬƨШĦĲŰƣƖĲ аШũĲШĦŸŰƣŸƨƖШĲǂĦĲŰƣƖŔƕƨĲШĦŸƖƖĲƚƓŸŰĬШěШΠΜ Ĭ7ы ьЯШĲƣĦЮШ

 












































































