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7ÉÑÅ 9Ñ 

EċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲƚШőċƻĲШƓƖŸƻĲŰШƣŸШĤĲШċШƚŔŊŰŔǯĦċŰƣШċŰĬШŸŉƣĲŰШƨŰĬĲƖĲƚƣŔůċƣĲĬШƚŸƨƖĦĲШ
ŸŉШƚĲŔƚůŔĦШƖŔƚťЮШ~ċŰǃШƓċƚƣШĲƻĲŰƣƚШőċƻĲШƚőŸƽŰШőŸƽШƚŔŊŰŔǯĦċŰƣũǃШƽŸƖƚĲШƣőĲШĬċůċŊĲШƣŸШƣőĲШ
ĤƨŔũƣШĲŰƻŔƖŸŰůĲŰƣШĦċŰШĤĲШċƣШƣőĲШĲŰĬШŸŉШċШƚĲƕƨĲŰĦĲШƽőĲŰШĦŸůƓċƖĲĬШƣŸШƣőċƣШĦċƨƚĲĬШĤǃШƣőĲШ
ǯƖƚƣШŸƖШƣőĲШůċŔŰШĲƻĲŰƣШŸŰũǃЮШfŰШƚŸůĲШŸŉШƣőĲƚĲШĦċƚĲƚЯШƚĲƻĲƖċũШĤƨŔũĬŔŰŊƚШƣőċƣШƽĲƖĲШĬċůċŊĲĬШ
ĬƨƖŔŰŊШƣőĲШǯƖƚƣШĲƻĲŰƣШůċǃШƽŸƖƚĲŰШƣőĲŔƖШƚƣċƣĲШƣŸШƻċƖǃŔŰŊШĬĲŊƖĲĲƚШŸƖШĲƻĲŰШƖĲċĦőШĦŸũũċƓƚĲШ
ĬƨĲШƣŸШƖĲƓĲċƣĲĬШƚőċťŔŰŊЮШÑőŔƚШĲǭĲĦƣШŔƚШůŸƖĲШƓƖĲƻċũĲŰƣШŔŰШƨŰƖĲŔŰŉŸƖĦĲĬШůċƚŸŰƖǃШыÖÅ~ьШ
ĤƨŔũĬŔŰŊƚЯШƽőŔĦőШċƖĲШĤŸƣőШƻĲƖǃШĦŸůůŸŰШċŰĬШůƨĦőШũĲƚƚШĬƨĦƣŔũĲШƣőċŰШŸƣőĲƖШĦŸŰƚƣƖƨĦƣŔŸŰШ
ƣǃƓĲƚЯШůċťŔŰŊШƣőĲůШƚƨƚĦĲƓƣŔĤũĲШƣŸШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШċŰĬШƣŸШĤĲŔŰŊШċШũċƖŊĲШƚŸƨƖĦĲШŸŉШ
ŔŰĦƖĲċƚŔŰŊШũŸƚƚĲƚШĬƨƖŔŰŊШƣőĲƚĲШĲƻĲŰƣƚЮШ 

ÅŔƚťШċƚƚĲƚƚůĲŰƣШőċƚШƣőĲШŊŸċũШŸŉШŊŔƻŔŰŊШƚƣċťĲőŸũĬĲƖƚШċŰШĲƚƣŔůċƣĲШŸŉШƣőĲШũĲƻĲũШŸŉШĬċůċŊĲШ
ŸƖШũŸƚƚĲƚШĦċƨƚĲĬШĤǃШĲċƖƣőƕƨċťĲƚШƣŸШċШŊŔƻĲŰШĤƨŔũĬŔŰŊШŸƖШƓŸƖƣŉŸũŔŸШŸŉШĤƨŔũĬŔŰŊƚШŔŰШċШƖĲŊŔŸŰЮШ
cŸƽĲƻĲƖЯШŔŰШĦƨƖƖĲŰƣШƓƖċĦƣŔĦĲЯШƣőĲШĲǭĲĦƣƚШŸŉШƚĲƕƨĲŰĦĲƚШċƖĲШƨƚƨċũũǃШŰĲŊũĲĦƣĲĬШŔŰШƖŔƚťШ
ůŸĬĲũƚЯШċƚШŔŰĦũƨĬŔŰŊШƣőĲůШĦŸůĲƚШƽŔƣőШĦŸůƓũŔĦċƣŔŸŰƚШċƣШƚĲƻĲƖċũШƚƣċŊĲƚЯШƚƨĦőШċƚШƚĲŔƚůŔĦШ
őċǍċƖĬШċƚƚĲƚƚůĲŰƣЯШŉƖċŊŔũŔƣǃШĦƨƖƻĲШĬĲƻĲũŸƓůĲŰƣШċŰĬШŔŰШƣőĲШƖŔƚťШĲƻċũƨċƣŔŸŰШŔƣƚĲũŉЮШÉƣŔũũЯШ
ƓƖĲƻŔŸƨƚШƽŸƖťƚШőċƻĲШƚőŸƽŰШƣőċƣШƣőĲШŔůƓċĦƣƚШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŸŰШƣőĲƚĲШůŸĬĲũƚЯШ
ŢƨƚƣШũŔťĲШŔŰШƖĲċũШŸĤƚĲƖƻċƣŔŸŰƚЯШĦċŰШĤĲШƕƨŔƣĲШƚŔŊŰŔǯĦċŰƣЮШìőŔũĲШůŸƖĲШĲǂƣĲŰƚŔƻĲШƖĲƚĲċƖĦőШőċƚШ
ĤĲĲŰШĬŸŰĲШŉŸƖШƣőĲШőċǍċƖĬШĦŸůƓŸŰĲŰƣЯШƚŸůĲШƚƣƨĬŔĲƚШőċƻĲШċũƚŸШŉŸĦƨƚĲĬШŸŰШƣőĲШŉƖċŊŔũŔƣǃШ
ƚŔĬĲЯШƣƖǃŔŰŊШƣŸШċƚƚĲƚƚШƣőĲШĲǭĲĦƣƚШŸŉШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШŸŰШĤƨŔũĬŔŰŊƚЮШ ĲƻĲƖƣőĲũĲƚƚЯШ
ůŸƚƣШ ŸŉШ ƣőĲƚĲШ ĲǭŸƖƣƚШ őċƻĲШĲŔƣőĲƖШŉŸĦƨƚĲĬШ ŸŰШ ŸƣőĲƖШ ĦŸŰƚƣƖƨĦƣŔŸŰШ ƣǃƓĲƚЯШƚƨĦőШ ċƚШ
ƖĲŔŰŉŸƖĦĲĬШĦŸŰĦƖĲƣĲЯШŸƖШőċƻĲШƣċťĲŰШŸƻĲƖƚŔůƓũŔǯĲĬШċƓƓƖŸċĦőĲƚШŸƖШƨƚĲĬШĬĲůċŰĬШůĲƣƖŔĦƚШ
ƣőċƣШ ĦċŰŰŸƣШ ůĲċƚƨƖĲШ ŔŰĦƖĲůĲŰƣċũШ ĬċůċŊĲЮШ ũũШ ƣőĲƚĲШ ĦċƻĲċƣƚШőċƻĲШ ũĲĬШ ƣŸШ
ƨŰĬĲƖĲƚƣŔůċƣŔŸŰƚШŸŉШƣőĲШĲǭĲĦƣƚШŸŉШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШŸŰШÖÅ~ШƚƣƖƨĦƣƨƖĲƚЮ 

fŰШĦŸŰƣƖċƚƣЯШƣőŔƚШƣőĲƚŔƚШŉŸĦƨƚĲƚШŸŰШċƚƚĲƚƚŔŰŊШƣőĲШĲǭĲĦƣƚШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŸŰШÖÅ~Ш
ĤƨŔũĬŔŰŊƚШƣőƖŸƨŊőШċШƚƣƖƨĦƣƨƖĲĬШċƓƓƖŸċĦőШċŰĬШƓƖŸƓŸƚĲƚШċШůĲƣőŸĬŸũŸŊǃШƣőċƣШĦċŰШőĲũƓШċШ
ĤĲƣƣĲƖШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШƣőŔƚШƓőĲŰŸůĲŰŸŰШċŰĬШĲŰċĤũĲШŔƣƚШŔŰĦũƨƚŔŸŰШŔŰШƖŔƚťШċƚƚĲƚƚůĲŰƣШ
ůŸĬĲũƚЮШÑőŔƚШůĲƣőŸĬŸũŸŊǃШĲůƓũŸǃƚШċШĦŸůƓŸŰĲŰƣрĤċƚĲĬШċƓƓƖŸċĦőШƣőċƣШůŸŰŔƣŸƖƚШƣőĲШ
ĤĲőċƻŔŸƨƖШ ŸŉШ ċũũШ ĲũĲůĲŰƣƚШ ŔŰШ ċШ ĤƨŔũĬŔŰŊШċŰĬШůĲċƚƨƖĲƚШƣőĲШ ĬċůċŊĲШ ƣőƖŸƨŊőШ ċШ
ůŸŰŸƣŸŰŔĦċũũǃШŔŰĦƖĲċƚŔŰŊШĲŰŊŔŰĲĲƖŔŰŊШĬĲůċŰĬШƓċƖċůĲƣĲƖШыE?ÂьЮ 

ÑőĲШǯƖƚƣШƓċƖƣƚШŔŰƣƖŸĬƨĦĲШƣőŔƚШůĲƣőŸĬŸũŸŊǃЯШċƚШƽĲũũШċƚШĬĲǯŰĲШċШĬċůċŊĲШŔŰĬĲǂШы?fьШƣőċƣШĦċŰШ
őĲũƓШůĲċƚƨƖĲШůŸƖĲШċĦĦƨƖċƣĲũǃШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŸŰШůċƚŸŰƖǃШĲũĲůĲŰƣƚЮШÑőŔƚШ?fШŔƚШ
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ĤċƚĲĬШŸŰШƣőĲШÂċƖťШċŰĬШ ŰŊШШ?fШыòŸƨŰŊрsŔШÂċƖťШĲƣШċũЮЯШΝΦΥΡьЯШƽőŔĦőШőċƚШċШĬƖŔŉƣШĦŸůƓŸŰĲŰƣШ
ċŰĬШċŰШĲŰĲƖŊǃШĦŸůƓŸŰĲŰƣЮШÑőŔƚШE?ÂШŔƚШĦőŸƚĲŰШċƚШƨƚŔŰŊШŸŰũǃШƣőĲШůċǂŔůƨůШŸƖШƖĲƚŔĬƨċũШ
ĬƖŔŉƣƚШĬŸĲƚШŰŸƣШĦċƓƣƨƖĲШƽĲũũШƣőĲШċĦĦƨůƨũċƣŔŸŰШŸŉШĬċůċŊĲШŰŸƖШũŸŰŊШĬƨƖċƣŔŸŰШĲǭĲĦƣƚЮШ
ÑőĲƖĲŉŸƖĲЯШŔƣШƖĲƕƨŔƖĲƚШċĬĬŔƣŔŸŰċũШŔŰŉŸƖůċƣŔŸŰЯШƽőŔĦőШŔŰШƣőĲШ?fШŔƚШƚƣŸƖĲĬШŔŰШƣőĲШĲŰĲƖŊǃрĤċƚĲĬШ
ƚĲĦŸŰĬШƣĲƖůЮШÑőĲШŔŰĬĲǂЯШƽőŔĦőШŔƚШĦċũŔĤƖċƣĲĬШŸŰШċШũċƖŊĲШĲǂƓĲƖŔůĲŰƣċũШĬċƣċĤċƚĲШŸŉШ
ůċƚŸŰƖǃШĲũĲůĲŰƣƚЯШŔƚШƨƚĲĬШƣŸШũŔŰťШƓőǃƚŔĦċũШĬċůċŊĲШƣŸШƣőĲШőǃƚƣĲƖĲƣŔĦШƖĲƚƓŸŰƚĲШƣőċƣЯШŉŸƖШ
ĦŸŰƻĲŰŔĲŰĦĲЯШŔƚШĬŔƚĦƖĲƣŔǍĲĬШŔŰƣŸШƚĲƻĲƖċũШĬċůċŊĲШƚƣċƣĲƚШы?ÉьЮШÖƚŔŰŊШƣőŔƚШ?fЯШŔƣШŔƚШƣőĲŰШ
ƓŸƚƚŔĤũĲШƣŸШĲƻċũƨċƣĲШƣőĲШ?ÉШŸŉШĲċĦőШĲũĲůĲŰƣШċƣШƣőĲШĲŰĬШŸŉШċŰШĲċƖƣőƕƨċťĲШċŰĬШŔŰШƣƨƖŰШ
ċŊŊƖĲŊċƣĲШ ƣőĲШ ĬċůċŊĲШũĲƻĲũШ ŸŉШ ĲċĦőШ ĦŸůƓŸŰĲŰƣШ ŔŰƣŸШ ċШ ƚƣƖƨĦƣƨƖĲрƽŔĬĲШ?ÉШƨƚŔŰŊШ
ĲŰŊŔŰĲĲƖŔŰŊШƓƖŔŰĦŔƓũĲƚЮШ[ŸũũŸƽŔŰŊШƣőŔƚШůĲƣőŸĬŸũŸŊǃЯШŔƣШĤĲĦŸůĲƚШƓŸƚƚŔĤũĲШƣŸШůĲċƚƨƖĲШƣőĲШ
ŔŰĦƖĲůĲŰƣШŸŉШĬċůċŊĲШŔŰШƚƣƖƨĦƣƨƖĲƚШĲƻĲŰШŉŸƖШĦċƚĲƚШƽőĲƖĲШċШƚƣƖŸŰŊШĲƻĲŰƣШŔƚШŉŸũũŸƽĲĬШĤǃШċШ
ƽĲċťĲƖШŸŰĲЯШċƚШƽĲũũШċƚШċĦĦŸƨŰƣŔŰŊШŉŸƖШŊƖŸƨŰĬШůŸƣŔŸŰШĬƨƖċƣŔŸŰШŸŰШƣőĲШƚĲƻĲƖŔƣǃШŸŉШĬċůċŊĲЯШ
ŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШŸĤƚĲƖƻċƣŔŸŰƚЮШÑőĲШƖĲƚƨũƣƚШŸŉШƣőŔƚШůĲƣőŸĬŸũŸŊǃШċƖĲЯШŔŰШŉċĦƣЯШĦŸŰƚŔƚƣĲŰƣШ
ƽŔƣőШĬċůċŊĲШĬċƣċШŉƖŸůШƚőċťĲШƣċĤũĲШƣĲƚƣƚШŸŰШĦŸůƓŸŰĲŰƣƚШċŰĬШƚƣƖƨĦƣƨƖĲƚШċƚШƽĲũũШċƚШƽŔƣőШ
ŸĤƚĲƖƻċƣŔŸŰƚШŉƖŸůШƚƨƖƻĲǃƚШŸŰШċШƖĲċũШĤƨŔũĬŔŰŊШƣőċƣШƽŔƣőƚƣŸŸĬШƣőĲШΞΜΝΣШ9ĲŰƣƖċũШfƣċũǃШ
ƚĲƕƨĲŰĦĲЯШċƚШƚőŸƽŰШũċƣĲƖШŔŰШƣőĲШƣőĲƚŔƚЮ 

ÑŸШĤĲШċĤũĲШƣŸШŔŰƣƖŸĬƨĦĲШƣőĲШĲǭĲĦƣƚШŸŉШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШŔŰƣŸШƖŔƚťШůŸĬĲũƚЯШŔƣШŔƚШ
ŰĲĦĲƚƚċƖǃШƣŸШĬĲƖŔƻĲШĬċůċŊĲШĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЮШÑőĲƚĲШĦƨƖƻĲƚШĬŔǭĲƖШŉƖŸůШƣőĲШ
ĦŸŰƻĲŰƣŔŸŰċũШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШċƚШƣőĲǃШƣċťĲШĤŸƣőШƣőĲШŔŰƣĲŰƚŔƣǃШŸŉШƣőĲШĲƻĲŰƣШċŰĬШƣőĲШũĲƻĲũШŸŉШ
ĬċůċŊĲШƓƖŔŸƖШƣŸШƣőĲШĲƻĲŰƣШċƚШċŰШŔŰƓƨƣЮШcĲƖĲЯШƨƚŔŰŊШőċǍċƖĬШĦŸŰƚŔƚƣĲŰƣШċŰĬШůċŔŰƚőŸĦťр
ċŉƣĲƖƚőŸĦťШĦŸŰƚŔƚƣĲŰƣШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰЯШƽĲШĬĲƖŔƻĲĬШċШƚĲƣШŸŉШĬċůċŊĲШĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШ
ĦƨƖƻĲƚШŉŸƖШƚĲƻĲƖċũШůŸĬĲũƚШŸŉШÖÅ~ШĤƨŔũĬŔŰŊƚЯШĤŸƣőШůŸĬĲƖŰШċŰĬШŸũĬЮШÑőĲШƖĲƚƨũƣƚШŸŉШƣőŔƚШ
ĲǂĲƖĦŔƚĲШƚőŸƽШƣőċƣШƣőĲƖĲШŔƚШċŰШŔůƓŸƖƣċŰƣШƖĲĬƨĦƣŔŸŰШŔŰШƣőĲШůĲĬŔċŰШĦċƓċĦŔƣǃШŉŸƖШĲċĦőШ?ÉШ
ƽŔƣőШƣőĲШŔŰĦƖĲċƚŔŰŊШũĲƻĲũШŸŉШĬċůċŊĲШċƚШŔŰŔƣŔċũШĦŸŰĬŔƣŔŸŰЯШċƚШƽĲũũШċƚШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШ
ƨŰĦĲƖƣċŔŰƣǃШŔŰШƣőĲШǯŰċũШ?ÉЯШċƚШƖĲǰĲĦƣĲĬШĤǃШƣőĲШũċƖŊĲƖШĬŔƚƓĲƖƚŔŸŰШůĲƣƖŔĦЮШ ĬĬŔƣŔŸŰċũũǃЯШċũũШ
ƚƣƖƨĦƣƨƖĲƚШŉŸũũŸƽĲĬШċШĦŸŰƚŔƚƣĲŰƣШƣƖĲŰĬШƽőĲƖĲШƣőĲШůŸƚƣШƚŔŊŰŔǯĦċŰƣШĦőċŰŊĲƚШŔŰШĤŸƣőШƣĲƖůƚШ
ůĲċŰШċŰĬШĬŔƚƓĲƖƚŔŸŰШŸĦĦƨƖƖĲĬШƽőĲŰШƣƖċŰƚŔƣŔŸŰŔŰŊШŉƖŸůШŸŰĲШ?ÉШƣŸШƣőĲШŰĲǂƣШĦŸŰƚĲĦƨƣŔƻĲШ
ŸŰĲЮШÑőĲƚĲШĦƨƖƻĲƚШƽĲƖĲШƨƚĲĬШŉŸƖШƖŔƚťШĦŸůƓƨƣċƣŔŸŰЯШƽőĲƖĲШƣőĲШŔůƓċĦƣШŸŉШƣőĲШƖĲǯŰĲůĲŰƣШ
ŔŰШĤŸƣőШőċǍċƖĬШċŰĬШŉƖċŊŔũŔƣǃШƽĲƖĲШŢŸŔŰƣũǃШċŰĬШƚĲƓċƖċƣĲũǃШĲƻċũƨċƣĲĬШĤŸƣőШŔŰШƣĲƖůƚШŸŉШ
ƓƖŸĤċĤŔũŔƣǃШŸŉШƖĲċĦőŔŰŊШċШŊŔƻĲŰШ?ÉШċƚШƽĲũũШċƚШŔŰШƣĲƖůƚШŸŉШċƻĲƖċŊĲШċŰŰƨċũШũŸƚƚĲƚШы xьШ
ƻċƖŔċƣŔŸŰЮШÑőĲШƖĲƚƨũƣƚШŉŸƖШƣőŔƚШċƚƚĲƚƚůĲŰƣШƚőŸƽШƣőċƣШƽőŔũĲШƣőĲШũċƖŊĲƚƣШŔŰĦƖĲċƚĲШŔƚШĦċƨƚĲĬШ
ĤǃШƣőĲШ ŔŰĦƖĲċƚĲШ ŔŰШ őċǍċƖĬШƣőċƣШ ċĦĦŸƨŰƣƚШ ŉŸƖШċũũШ ĲƻĲŰƣƚЯШ ƣőĲШ ŔůƓċĦƣШ ŸŉШ ĬċůċŊĲШ
ċĦĦƨůƨũċƣŔŸŰШŔŰШƣőĲШŉƖċŊŔũŔƣǃШŔƚШċũƚŸШƕƨŔƣĲШƚŔŊŰŔǯĦċŰƣШċŰĬШƚőŸƨũĬШŰŸƣШĤĲШŸƻĲƖũŸŸťĲĬШŉŸƖШ
ƣőĲƚĲШƣǃƓĲƚШŸŉШĤƖŔƣƣũĲШĤƨŔũĬŔŰŊƚЮ 

cŸƽĲƻĲƖЯШŔŰШůċŰǃШċƓƓũŔĦċƣŔŸŰƚШƖŔƚťШċƚƚĲƚƚůĲŰƣШŔƚШƓĲƖŉŸƖůĲĬШŸŰШċШƖĲŊŔŸŰċũШƚĦċũĲЯШ
ĲŰĦŸůƓċƚƚŔŰŊШũċƖŊĲШƓŸƖƣŉŸũŔŸƚШŸŉШĤƨŔũĬŔŰŊƚЮШfƣШŔƚШƣőĲƖĲŉŸƖĲШĲƚƚĲŰƣŔċũШƣŸШŔŰƻĲƚƣŔŊċƣĲШƣőĲШ
ŔůƓċĦƣƚШŸŉШƓƖŸŊƖĲƚƚŔƻĲШĬċůċŊĲШċŰĬШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚШĤĲǃŸŰĬШƚŔŰŊũĲШÖÅ~ШĤƨŔũĬŔŰŊƚЮШ
[ŸƖШƣőŔƚШƖĲċƚŸŰЯШƽĲШĦŸŰĬƨĦƣĲĬШċШƖĲŊŔŸŰċũШƚĦċũĲШĲƻċũƨċƣŔŸŰШŸŉШőŸƽШƽŸƨũĬШĬċůċŊĲШ



 

 

 

 

Â ċ Ŋ дЮҍЮǂŔ 
 
 

ƓƖĲĬŔĦƣŔŸŰƚШƻċƖǃШƽőĲŰШŔŰĦũƨĬŔŰŊШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШŔŰШƣőĲШŉƖċŊŔũŔƣǃШůŸĬĲũЯШƚƓĲĦŔǯĦċũũǃШ
ŉŸƖШƣőĲШ9ĲŰƣƖċũШfƣċũǃШΞΜΝΣШƚĲƕƨĲŰĦĲЮШìĲШĦŸůƓċƖĲĬШĬċůċŊĲШŸĤƚĲƖƻċƣŔŸŰƚШŉƖŸůШǯĲũĬШ
ƚƨƖƻĲǃƚШƽŔƣőШƣőĲШĬċůċŊĲШƓƖĲĬŔĦƣĲĬШĤǃШŸƨƖШůŸĬĲũЮШũƣőŸƨŊőЯШċƚШĲǂƓĲĦƣĲĬЯШċĦĦƨƖċĦǃШ
ĬĲĦƖĲċƚĲƚШƽŔƣőШƣőĲШũċƖŊĲƖШċƚƚĲƚƚůĲŰƣШƚĦċũĲЯШŔŰĦũƨĬŔŰŊШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŔůƓƖŸƻĲĬШ
ĬċůċŊĲШĲƚƣŔůċƣĲƚШŔŰШƚŸůĲШċƖĲċƚШŸŉШƣőĲШƖĲŊŔŸŰШċǭĲĦƣĲĬШĤǃШƣőĲШƚĲƕƨĲŰĦĲЮШ~ŸƻŔŰŊШċШƚƣĲƓШ
ŉƨƖƣőĲƖЯШƽőĲŰШċƚƚĲƚƚŔŰŊШũŸƚƚĲƚЯШƚŔŊŰŔǯĦċŰƣШĦőċŰŊĲƚШĲůĲƖŊĲĬШƽŔƣőШƣőĲШŔŰĦũƨƚŔŸŰШŸŉШ
ĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШŔŰШƣőĲШŉƖċŊŔũŔƣŔĲƚЮШìőŔũĲШƣőĲШƓƖŔůċƖǃШŔůƓċĦƣШƖĲůċŔŰƚШƣőĲШŔŰĦũƨƚŔŸŰШ
ŸŉШċũũШƣőĲШĲƻĲŰƣƚШŔŰШƣőĲШőċǍċƖĬШċƚƚĲƚƚůĲŰƣЯШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШƚƣŔũũШƓƖŸƻĲƚШŔůƓŸƖƣċŰƣЯШ
ĲƚƓĲĦŔċũũǃШŉŸƖШƣőĲƚĲШƣǃƓĲƚШŸŉШƚƣƖƨĦƣƨƖĲƚЮ 

xċƚƣũǃЯШƽĲШŔŰƻĲƚƣŔŊċƣĲĬШƚŸůĲШŸŉШƣőĲШƓƖċĦƣŔĦċũШŔƚƚƨĲƚШŔŰШƣőĲШċŰċũǃƣŔĦċũШĬĲƻĲũŸƓůĲŰƣШŸŉШ
ŉƖċŊŔũŔƣǃШůŸĬĲũƚЮШ§ŰĲШĦƖŔƣŔĦċũШƓŸŔŰƣШŔƚШƣőĲШũŔŰťШĤĲƣƽĲĲŰШőċǍċƖĬШċŰĬШƚƣƖƨĦƣƨƖċũШƖĲƚƓŸŰƚĲЯШ
ƽőŔĦőШŔŰШƓƖċĦƣŔĦĲШĦŸŰƚŔƚƣƚШŸŉШƚĲũĲĦƣŔŰŊШŊƖŸƨŰĬШůŸƣŔŸŰƚШљċƓƓƖŸƓƖŔċƣĲњШŉŸƖШƣőĲШƚŔƣĲШƨŰĬĲƖШ
ĦŸŰƚŔĬĲƖċƣŔŸŰЮШ7ǃШċƓƓƖŸƓƖŔċƣĲШőĲƖĲЯШŔƣШŔƚШŔŰƣĲŰĬĲĬШƣőċƣШŊƖŸƨŰĬШůŸƣŔŸŰШƖĲĦŸƖĬƚШƚőŸƨũĬШĤĲШ
ċƚШůƨĦőШċƚШƓŸƚƚŔĤũĲШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőĲШƚŔƣĲШƚĲŔƚůŔĦШőċǍċƖĬЯШŸƣőĲƖƽŔƚĲШƣőĲШĦŸůƓƨƣĲĬШ
ŉƖċŊŔũŔƣŔĲƚШůċǃШŰŸƣШƖĲǰĲĦƣШƣőĲШċĦƣƨċũШĦċƓċĦŔƣǃШŸŉШƣőĲШĤƨŔũĬŔŰŊШċŰĬЯШƣőĲƖĲŉŸƖĲЯШĲŰƚƨŔŰŊШƖŔƚťШ
ĲƚƣŔůċƣĲƚШůċǃШĤĲШĤŔċƚĲĬЮШcŸƽĲƻĲƖЯШċũůŸƚƣШċũƽċǃƚШƣőĲƖĲШċƖĲШŰŸƣШĲŰŸƨŊőШƖĲĦŸƖĬƚШƣőċƣШ
ƓĲƖŉĲĦƣũǃШůċƣĦőШƣőĲШŔĬĲċũШĦŸŰĬŔƣŔŸŰƚШыĲЮŊЮЯШŊƖŸƨŰĬШůŸƣŔŸŰƚШƖĲĦŸƖĬĲĬШċƣШƣőĲШƚċůĲШƚŸŔũШ
ĦŸŰĬŔƣŔŸŰƚШċƣШƣőĲШƚŔƣĲЯШƚċǃШƖŸĦťЯШĦċƨƚĲĬШĤǃШƣőĲШƚċůĲШƚĦĲŰċƖŔŸШĲċƖƣőƕƨċťĲƚШƣőċƣШĦŸŰƣƖŸũШ
ƣőĲШƚŔƣĲШőċǍċƖĬьЮШÑőĲƖĲŉŸƖĲШĲŰŊŔŰĲĲƖƚШċƖĲШŉŸƖĦĲĬШƣŸШĲŰũċƖŊĲШƣőĲШĲŰƚĲůĤũĲШŸŉШŊƖŸƨŰĬШ
ůŸƣŔŸŰШƖĲĦŸƖĬƚШƣŸШŔŰĦũƨĬĲШƚŸůĲШƖĲĦŸƖĬĲĬШŸŰШŸƣőĲƖШƚŸŔũШũŸĦċƣŔŸŰƚШċŰĬШƚĦċũĲШƣőĲŔƖШ
ċůƓũŔƣƨĬĲƚЮШ[ŸƖШƣőŔƚШƖĲċƚŸŰЯШƽĲШĲƻċũƨċƣĲĬШƣőĲШƓŸƚƚŔĤũĲШĤŔċƚШŸŉШƨƚŔŰŊШƚŸŔũШůŸƣŔŸŰƚШŔŰШ
ƖĲƓũċĦĲůĲŰƣШŸƖЯШůŸƖĲШċƓƓƖŸƓƖŔċƣĲũǃЯШŔŰШĦŸŰŢƨŰĦƣŔŸŰШƽŔƣőШƖŸĦťШůŸƣŔŸŰƚШŉŸƖШŉƖċŊŔũŔƣǃШ
ċƚƚĲƚƚůĲŰƣЮШìĲШĬĲƚŔŊŰĲĬШċШĤċƣƣĲƖǃШŸŉШƣĲƚƣƚШƨƚŔŰŊШĬŔǭĲƖĲŰƣШŊƖŸƨƓƚШŸŉШƖŸĦťШċŰĬШƚŸŔũШ
ŊƖŸƨŰĬШůŸƣŔŸŰƚЯШĦċƣĲŊŸƖŔǍĲĬШĤǃШĬŔǭĲƖĲŰƣШůĲƣőŸĬƚЮШÑőĲШŸĤŢĲĦƣŔƻĲШƽċƚШƣŸШŔŰƻĲƚƣŔŊċƣĲШ
ĬŔǭĲƖĲŰĦĲƚШŔŰШƣőĲШŔŰƣĲŰƚŔƣǃШůĲċƚƨƖĲƚЯШċƚШƽĲũũШċƚШŔŰШƣőĲШƚƣƖƨĦƣƨƖċũШƖĲƚƓŸŰƚĲЯШŉƖċŊŔũŔƣǃШċŰĬШ
ƖŔƚťШċƚƚĲƚƚůĲŰƣЮШШÑőĲШƖĲƚƨũƣƚШƚőŸƽĲĬШƣőċƣШċƚШũŸŰŊШċƚШőċǍċƖĬШĦŸŰƚŔƚƣĲŰĦǃШŔƚШĲŰŉŸƖĦĲĬШ
ƣőƖŸƨŊőШƣőĲШƨƚĲШŸŉШƣőĲШ9ŸŰĬŔƣŔŸŰċũШÉƓĲĦƣƖƨůЯШŔƣШŔƚШƓŸƚƚŔĤũĲШƣŸШċƻŸŔĬШĤŔċƚШƽőĲŰШƨƚŔŰŊШƚŸŔũШ
ƖĲĦŸƖĬĲĬШŊƖŸƨŰĬШůŸƣŔŸŰƚШŔŰƚƣĲċĬШŸŉШƖŸĦťШůŸƣŔŸŰƚЮ 
 
ШǯŰċũШƓŸŔŰƣШċƚƚĲƚƚĲĬШőĲƖĲŔŰШŔƚШƖĲũċƣĲĬШƣŸШƣőĲШũċƖŊĲШŰƨůĤĲƖШŸŉШċŰċũǃƚĲƚШƖĲƕƨŔƖĲĬШƣŸШ
ŊĲŰĲƖċƣĲШőċǍċƖĬрĦŸŰƚŔƚƣĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƽŔƣőШƚƣċƣŔƚƣŔĦċũũǃШƖŸĤƨƚƣШĲƚƣŔůċƣĲƚШŸŉШůĲċŰШ
ċŰĬШĬŔƚƓĲƖƚŔŸŰШŸŉШƣőĲШĦċƓċĦŔƣǃЮШ[ŸƖШƣőŔƚШƓƨƖƓŸƚĲШƽĲШĬĲƻŔƚĲĬШċШůĲƣőŸĬŸũŸŊǃШƣŸШĲŰőċŰĦĲШ
ƣőĲШƨƚĲШŸŉШƣőĲШ~ƨũƣŔƓũĲШÉƣƖŔƓĲШ ŰċũǃƚŔƚШы~ÉьЮШ7ǃШŔŰĦŸƖƓŸƖċƣŔŰŊШũŔŰĲċƖШŔŰƣĲƖƓŸũċƣŔŸŰШċŰĬШ
7ċǃĲƚŔċŰШƨƓĬċƣŔŰŊЯШƣőŔƚШċƓƓƖŸċĦőШŔĬĲŰƣŔǯĲƚШƣőĲШůŸƚƣШŸƓƣŔůċũШƚƣƖŔƓĲƚШƣŸШƖƨŰШŔŰШŸƖĬĲƖШƣŸШ
ŸĤƣċŔŰШőċǍċƖĬШĦŸŰƚŔƚƣĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƽŔƣőШċШƖĲĬƨĦĲĬШŰƨůĤĲƖШŸŉШċŰċũǃƚŔƚЮШÑőĲШ
ůĲƣőŸĬŸũŸŊǃШƽċƚШŔůƓũĲůĲŰƣĲĬШċŰĬШƣĲƚƣĲĬШŸŰШƚĲƻĲƖċũШƚƣƖƨĦƣƨƖĲƚЯШŔŰĦũƨĬŔŰŊШÉ?§[Ш
ƚǃƚƣĲůƚЯШ ~?§[Ш ĤƨŔũĬŔŰŊƚШ ċŰĬШ ĦŸůƓŸŰĲŰƣƚЮШÅĲƚƨũƣƚШĬĲůŸŰƚƣƖċƣĲĬШ ƣőċƣШƣőŔƚШ
ůĲƣőŸĬŸũŸŊǃШĦŸƨũĬШċĦĦƨƖċƣĲũǃШĲƚƣŔůċƣĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШůƨũƣŔƓũĲШĬċůċŊĲШƚƣċƣĲƚШŉŸƖШċũũШ
ƚǃƚƣĲůƚШƽŔƣőШŸŰũǃШċШŉƖċĦƣŔŸŰШŸŉШƣőĲШċŰċũǃƚŔƚШƖĲƕƨŔƖĲĬШƣŸШĬĲƖŔƻĲШƣőĲШĤĲŰĦőůċƖťШĦƨƖƻĲƚЮШ 
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ÑőŔƚШƽŸƖťШƖĲƓƖĲƚĲŰƣƚШƣőĲШƚƨůШŸŉШůċŰǃШǃĲċƖƚШŸŉШƽŸƖťЯШĲǭŸƖƣЯШũĲċƖŰŔŰŊЯШċŰĬШĲǂƓĲƖŔĲŰĦĲƚЮШfƣШ
ƽŸƨũĬШŰŸƣШőċƻĲШĤĲĲŰШƓŸƚƚŔĤũĲШƽŔƣőŸƨƣШůċŰǃШƓĲŸƓũĲШƽőŸШőċƻĲШĤĲĲŰШċШƓċƖƣШŸŉШŔƣЮШШòŸƨШƽĲƖĲШ
ċƣШůǃШƚŔĬĲЯШċũũШċũŸŰŊЮ 

[ŔƖƚƣЯШfШƽŸƨũĬШũŔťĲШƣŸШƣőċŰťШÂƖŸŉĲƚƚŸƖШÂċŸũŸШ7ċǍǍƨƖƖŸШŉŸƖШċũũШőŔƚШőĲũƓЯШƚƨƓƓŸƖƣЯШċƣƣĲŰƣŔŸŰЯШ
ċŰĬШĦŸŰƚƣċŰƣШċƻċŔũċĤŔũŔƣǃШƣőƖŸƨŊőŸƨƣШƣőĲƚĲШǃĲċƖƚЮШfƣШőċƚШĤĲĲŰШċШƓƖŔƻŔũĲŊĲШċŰĬШċŰШċůċǍŔŰŊШ
ĲǂƓĲƖŔĲŰĦĲШƣŸШƽŸƖťШƽŔƣőШőŔůЯШċŰĬШfШőċƻĲШũĲċƖŰĲĬШċШũŸƣуŰŸƣШŸŰũǃШċĤŸƨƣШƣőĲШƣĲĦőŰŔĦċũШ
ċƚƓĲĦƣƚШŸŉШƣőĲШƖĲƚĲċƖĦőШĤƨƣШċũƚŸШċĤŸƨƣШőŸƽШƣŸШƣĲƚƣШŔĬĲċƚШċŰĬШůċťĲШƣőŔŰŊƚШƓƖċĦƣŔĦċũЮШ ũũШ
ƣőĲШĲŰĦŸƨƖċŊĲůĲŰƣЯШůŸƣŔƻċƣŔŸŰЯШĲǂƓĲƖŔĲŰĦĲƚЯШċŰĬШŸƓƓŸƖƣƨŰŔƣŔĲƚШőĲШƓƖŸƻŔĬĲĬШċƖĲШƣőŔŰŊƚШfШ
ƽŔũũШċũƽċǃƚШĤĲШŊƖċƣĲŉƨũШŉŸƖЮ 

ÑŸШ ĲƻĲŰċЯШƽőŸШĦŸŰƣƖŔĤƨƣĲĬШċŰĬШƓċƖƣŔĦŔƓċƣĲĬШŔŰШůŸƚƣШŸŉШƣőĲШƽŸƖťШŸŉШůǃШÂő?ШƽŔƣőШŔĬĲċƚЯШ
ƚĦƖŔƓƣƚЯШƓċƓĲƖƚЯШťŰŸƽũĲĬŊĲЯШċŰĬШċШŉċŔƖШċůŸƨŰƣШŸŉШťĲĲƓŔŰŊШĲƻĲƖǃƣőŔŰŊШŸŰШƣƖċĦťЮШcĲƖШőĲũƓШ
ƽċƚШ ŔŰƻċũƨċĤũĲЮШ ÉőĲШ ƽċƚШ ċŰШ ċůċǍŔŰŊШ ĦŸůƓċŰŔŸŰШ ŔŰШ ċũũШ ƣőĲШ ůċŰǃШ ůĲĲƣŔŰŊƚШ ċŰĬШ
ĦŸŰŉĲƖĲŰĦĲƚШċĦƖŸƚƚШƚŸШůċŰǃШƓũċĦĲƚШċŰĬШċШŊƖĲċƣШŉƖŔĲŰĬШыĬĲƚƓŔƣĲШůǃШĦŸŰƚƣċŰƣШĦŸůƓũċŔŰƣƚШ
ċĤŸƨƣШƣőĲШљĦŸŰŉĲƖĲŰĦĲШƓƖĲƚĲŰƣċƣŔŸŰШĤĲƣƖċǃċũƚњьЮ 

ÑŸШ~ŸőƚĲŰЯШƽőŸШĦŸŰƣƖŔĤƨƣĲĬШƚŔŊŰŔǯĦċŰƣũǃШƣŸШůċŰǃШŸŉШƣőĲШĬŔƚĦƨƚƚŔŸŰƚШċŰĬШŔůƓƖŸƻĲĬШ
ƚŔŊŰŔǯĦċŰƣũǃШċũũШƣőĲШƓċƓĲƖƚШƽĲШƽƖŸƣĲЯШċũƽċǃƚШŸǭĲƖŔŰŊШċũƣĲƖŰċƣŔƻĲШŔĬĲċƚШċŰĬШĦƖŔƣŔĦċũШ
ƣőŸƨŊőƣƚШƣőċƣШŔůƓƖŸƻĲĬШƣőĲШƽŸƖťШŔŰШƣőŔƚШƣőĲƚŔƚЮ 

fШċůШċũƚŸШŊƖċƣĲŉƨũШŉŸƖШůǃШƓċƖƣŔĦŔƓċƣŔŸŰШŔŰШƣőĲШ~EÑfÉШƓƖŸŢĲĦƣЯШƽőŔĦőШŸƓĲŰĲĬШƨƓШůċŰǃШ
ŸƓƓŸƖƣƨŰŔƣŔĲƚШŉŸƖШƖĲƚĲċƖĦőШŔĬĲċƚШċŰĬШċũũŸƽĲĬШůĲШƣŸШůĲĲƣШƖĲƚĲċƖĦőĲƖƚШŉƖŸůШċƖŸƨŰĬШƣőĲШ
ƽŸƖũĬШċŰĬШƓċƖƣŔĦŔƓċƣĲШŔŰШŔŰƣĲƖŰċƣŔŸŰċũШĲƻĲŰƣƚЮ 

fШċůШƣőċŰťŉƨũШƣŸШőċƻĲШůĲƣШůċŰǃШŸŉШƣőĲШůŸƚƣШŔůƓŸƖƣċŰƣШƖĲƚĲċƖĦőĲƖƚШŔŰШŸƨƖШǯĲũĬЮШ ůŸŰŊШ
ƣőĲůЯШÂƖŸŉĲƚƚŸƖШ?ŔůŔƣƖŔŸƚШéċůƻċƣƚŔťŸƚЯШŸŰĲШŸŉШƣőĲШŊƖĲċƣĲƚƣШŔŰШƣőĲШǯĲũĬЯШƽőŸШċũƽċǃƚШ
ƣĲċĦőĲƚШǃŸƨШƚŸůĲƣőŔŰŊШƽőŔũĲШůċťŔŰŊШǃŸƨШũċƨŊőШƣőƖŸƨŊőШƚŸůĲШĦũĲƻĲƖШċŰĬШŸƖШĦƖċǍǃШ
ůĲƣċƓőŸƖЮШ ũƚŸЯШ ÉĲƖĲŰċШ 9ċƣƣċƖŔШ ċŰĬШ ÉĲƖŊŔŸШ xċŊŸůċƖƚŔŰŸЯШ ƽőŸШ ƽĲƖĲШ ċũƽċǃƚШ ťŔŰĬЯШ
ƚƨƓƓŸƖƣŔƻĲЯШċŰĬШŊĲŰĲƖŸƨƚШƽŔƣőШƣőĲŔƖШőĲũƓЯШĬŔƚĦƨƚƚŔŸŰƚЯШƚŸŉƣƽċƖĲШċŰĬШĬċƣċШŉŸƖШƣőŔƚШƣőĲƚŔƚЮ 
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fШƽŸƨũĬШũŔťĲШƣŸШƣőċŰťШċũƚŸШ~ŔŊƨĲũШ9ċƚƣƖŸШƽőŸШůŸƣŔƻċƣĲĬШůĲШŉŸƖШŊŸŔŰŊШŉŸƖШċШÂő?ШċŰĬШ
ŰƣŸŰŔŸШƽőŸШċĦĦŔĬĲŰƣċũũǃШƚĲƣШƣőŔƚШċũũШŔŰШůŸƣŔŸŰЮШ ũƚŸШŊŸŔŰŊШŉċƖƣőĲƖШĤċĦťШŔŰШƣŔůĲШƣŸШůǃШ

ƓƖŸŉĲƚƚŸƖƚШŔŰШ~ĲǂŔĦŸШƽőŸШĤċĦťШŔŰШƣőĲШĬċǃШƓƨƚőĲĬШůĲШƣŸШŊŸШŉƨƖƣőĲƖШĤĲǃŸŰĬЮ 

ÑŸШċũũШůǃШŉƖŔĲŰĬƚШőĲƖĲШƽőŸШůċĬĲШƣőŔƚШƓũċĦĲШŉĲĲũШċũŔƻĲЮШ[ƖŸůШůǃШŰŸƽрŸũĬĲƖШŉƖŔĲŰĬƚЯШ§ůĲƖШ
ƽŔƣőШŸƨƖШƚőċƖĲĬШůƨƚŔĦШċŰĬШŊċůĲШƣċƚƣĲШċŰĬШŰĲƻĲƖрĲŰĬŔŰŊШůĲůĲƚЯШ?ċƻŔƣШƽŔƣőШőŔƚШċŰŊĲƖШ
ċŰĬШŊŸŸĬШůŸƻŔĲШċŰĬШƚĲƖŔĲƚШƖĲĦŸůůĲŰĬċƣŔŸŰƚЯШċŰĬШéŸũťċŰЯШċũƽċǃƚШĤĲŔŰŊШċĦĦŔĬĲŰƣċũũǃШ
ŉƨŰŰǃЮШÑŸШƣőĲШƓĲŸƓũĲШfШůĲƣШŸƻĲƖШƣőĲƚĲШǃĲċƖƚШũŔťĲШ ĲƚůċЯШŉŸƖШőĲƖШĦŸŰƚƣċŰƣШƚƨƓƓŸƖƣШыĤƨƣШċũƚŸШ
ĦŸŰƚƣċŰƣШƻŔŸũĲŰĦĲьЯШŸƖШ9őƖŔƚЯШũċƨŊőŔŰŊШƨŰĦŸŰƣƖŸũũċĤũǃЯШÉċƻƻŔŰыŰьŸƚШĦŸŸťŔŰŊШƚůĲũũǃШǯƚőĲƚЯШ
ċƚШƽĲũũШċƚШƚŸШůċŰǃШŸƣőĲƖƚШũŔťĲШ~ċĬċũĲŰċЯШ9ċƖũŸƚЯШsŸƚĳЯШĲƣШċũЮ 

ÑŸШůǃШŉƖŔĲŰĬƚШŉƖŸůШ~ĲǂŔĦŸШŉŸƖШċũƽċǃƚШĤĲŔŰŊШŔŰШůǃШũŔŉĲШŉŸƖШƚŸШůċŰǃШǃĲċƖƚШŰŸƽЯШsċƻŔĲƖЯШxĲĤŸЯШ
ÉċƣċŰЯШEũũŔŸƣЯШsƨċŰШ9ċƖũŸƚЯШ§ƖƣĲŊċЯШxċƖċЮШEƻĲŰШŔŉШƽĲШĬŸŰќƣШůĲĲƣШċƚШŸŉƣĲŰШŔƣШŔƚШċũƽċǃƚШ
ƚŸůĲƣőŔŰŊШfШċũƽċǃƚШũŸŸťШŉŸƖƽċƖĬШƣŸЮШ 

ŰĬШũċƚƣũǃЯШĤƨƣШůŸƚƣШŔůƓŸƖƣċŰƣũǃШƣŸШċũũШůǃШŉċůŔũǃЯШƽőŸШċƖĲШƣőĲШůŸƚƣШŔůƓŸƖƣċŰƣШƓĲŸƓũĲШŔŰШ
ůǃШũŔŉĲЮШ~ċůČЯШÂċƓČЯШ9ƖŔƚƣŔЯШ~ċƖŔũƨƓĲЯШsŔůĲЯШÉŸǯШǃШÅŸĬƖŔЮШfШĦċŰŰŸƣШĤĲШůŸƖĲШŊƖċƣĲŉƨũШŉŸƖШċũũШ
ŸŉШǃŸƨЯШŉŸƖШǃŸƨƖШƚƨƓƓŸƖƣЯШĦċƖĲЯШŉŸƖШĦőĲĲƖŔŰŊШůĲШƨƓЯШŉŸƖШƚŸШůċŰǃШƣőŔŰŊƚЮШ7ĲŔŰŊШŉċƖШċƽċǃШőċƚШ
ĤĲĲŰШĬŔǭŔĦƨũƣШĤƨƣШǃŸƨШőċƻĲШċũƽċǃƚШĤĲĲŰШĦũŸƚĲШƣŸШůĲЮШòŸƨШċƖĲШƣőĲШƖĲċƚŸŰШfШŊŸƣШƽőĲƖĲШfШċůШ
ŰŸƽШċŰĬШƽőǃШfШċůШƽőŸШfШċůШŰŸƽЮШШÑőċŰťШǃŸƨЮ 

 

 

[ŸƖĲŉċƣőĲƖƚеЮŸŰĲЮċŰĬЮċũũеЮĤĲċƖЮƽŔƣŰĲƚƚй 
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Ñ 7xEШ§[Ш9§ ÑE ÑÉ 

Ν f ÑÅ§?Ö9Ñf§  Ξ 

ΝЮΝ ~§Ñfé Ñf§  Ξ 
ΝЮΞ §7sE9ÑféEÉШ  ?ШÉ9§ÂE Ρ 

Ξ f~ÂÅ§éf ]Ш? ~ ]EШEÉÑf~ Ñf§ Шf ШÖÅ~ШÉÑÅÖ9ÑÖÅEÉаШE EÅ]òШ  ?Ш
?fÉÂx 9E~E Ñр7 ÉE?Ш~EÑc§?§x§]ò Φ 

ΞЮΝ f ÑÅ§?Ö9Ñf§  Φ 
ΞЮΞ Â ÅuШ  ?Ш  ]Ш? ~ ]EШf ?Eñ ΝΞ 
ΞЮΟ EñÂEÅf~E Ñ xШ? Ñ 7 ÉE ΝΟ 
ΞЮΠ 9 xf7Å Ñf§ ШÂÅ§9E?ÖÅE ΝΡ 
ΞЮΠЮΝ ~§?f[f9 Ñf§ Ш§[ШÂ ÅuШ  ?Ш  ]Ш? ~ ]EШf ?EñШ[§ÅШÖÅ~ШExE~E ÑÉ ΝΡ 
ΞЮΠЮΞ 9 xf7Å Ñf§ Ш§[ШÑcEШ9§E[[f9fE ÑÉШ7 ÉE?Ш§ ШEñÂEÅf~E Ñ xШ? Ñ ΝΤ 
ΞЮΠЮΟ 9 xf7Å Ñf§ Ш§[ШÑcEШx§9 xШ? ~ ]EШÉÑ ÑEÉ ΝΦ 
ΞЮΠЮΠ ?E[f fÑf§ Ш§[ШÑcEШ]x§7 xШ? ~ ]EШÉÑ ÑE ΞΞ 
ΞЮΡ 9 ÉEШÉÑÖ?ò ΞΟ 
ΞЮΡЮΝ 9 ÉEШÉÑÖ?òШ7Öfx?f ]Ш  ?ШÉÑÅÖ9ÑÖÅ xШ~§?Exf ] ΞΟ 
ΞЮΡЮΞ ]Å§Ö ?Ш~§Ñf§ ШÅE9§Å?ÉШ[§ÅШ?ò  ~f9Ш   xòÉfÉ ΞΡ 
ΞЮΣ ÅEÉÖxÑÉШ§[ШÑcEШ?ò  ~f9Ш   xòÉfÉ ΞΥ 
ΞЮΣЮΝ é xf? Ñf§ Ш7 ÉE?Ш§ ШÑcEШÉc uEШÑ 7xEШÑEÉÑШÅEÉÖxÑÉ ΞΥ 
ΞЮΣЮΞ ÂÂxf9 Ñf§ Ш§[ШÑcEШÂÅ§Â§ÉE?Ш?fШ[§ÅШx§ ]Ш?ÖÅ Ñf§ Ш]Å§Ö ?Ш~§Ñf§ É ΟΜ 
ΞЮΣЮΟ ÂÂxf9 Ñf§ Ш§[ШÑcEШÂÅ§Â§ÉE?Ш?fШ[§ÅШÉEfÉ~f9ШÉEÄÖE 9EÉ ΟΞ 
ΞЮΤ 9§ 9xÖÉf§ É ΟΟ 

Ο f~Â 9ÑШ§[Ш9Ö~Öx ÑféEШ? ~ ]EШ§ Ш[Å ]fxfÑòШ  ?ШÅfÉuШ ÉÉEÉÉ~E Ñ ΟΣ 

ΟЮΝ f ÑÅ§?Ö9Ñf§  ΟΣ 
ΟЮΞ ~E ÉÖÅf ]Ш? ~ ]EШf ШÖÅ~Ш7Öfx?f ]É ΟΥ 



 Â ċ Ŋ дЮҍЮǂƻŔŔŔ 

 

ΟЮΞЮΝ 9§~Â§ E ÑрxEéExШ? ~ ]EШ~E ÉÖÅEÉ ΟΦ 
ΟЮΞЮΞ [Å§~Шx§9 xШÑ§Ш]x§7 xаШ7Öfx?f ]рxEéExШ? ~ ]EШ~E ÉÖÅEÉ ΠΝ 
ΟЮΟ 9 ÉEШÉÑÖ?òШ7Öfx?f ]ÉШ  ?ШÉÑÅÖ9ÑÖÅ xШ~§?Exf ] ΠΞ 
ΟЮΟЮΝ ?EÉ9ÅfÂÑf§ Ш§[ШÑcEШ7Öfx?f ]É ΠΞ 
ΟЮΠ ÉÑÅÖ9ÑÖÅ xШ~§?Exxf ] ΠΡ 
ΟЮΡ c ü Å?Ш   xòÉfÉШ  ?ШÉExE9Ñf§ Ш§[ШÑcEШc ü Å?р9§ ÉfÉÑE ÑШ

]Å§Ö ?Ш~§Ñf§ ШÉEÑ ΠΥ 
ΟЮΡЮΝ 9 ÉEШÉÑÖ?òШÉfÑE ΠΥ 
ΟЮΡЮΞ c ü Å?р9§ ÉfÉÑE ÑШ]Å§Ö ?Ш~§Ñf§ ШÅE9§Å?ШÉExE9Ñf§  ΡΜ 
ΟЮΣ é xf? Ñf§ Ш§[ШÑcEШ? ~ ]EШf ?EñШ ÂÂÅ§ 9cШ7 ÉE?Ш§ Ш§7ÉEÅé Ñf§ 
 ΡΞ 
ΟЮΤ ? ~ ]Eр?EÂE ?E ÑШ[Å ]fxfÑòШ   xòÉfÉ ΡΣ 
ΟЮΥ ÅfÉuШ ÉÉEÉÉ~E ÑШìfÑcШÉEÄÖE 9EÉШ  ?Ш? ~ ]EШ 99Ö~Öx Ñf§  ΣΞ 
ΟЮΦ 9§ 9xÖÉf§ É ΣΥ 

Π ÅE]f§  xШ ÉÉEÉÉ~E ÑШ§[ШÖÅ~Ш7Öfx?f ]ÉШ 99§Ö Ñf ]Ш[§ÅШ
9Ö~Öx ÑféEШ? ~ ]E ΤΞ 

ΠЮΝ f ÑÅ§?Ö9Ñf§  ΤΞ 
ΠЮΞ ÉÉEÉÉ~E ÑШÂÅ§9E?ÖÅE ΤΟ 
ΠЮΞЮΝ EñÂ§ÉÖÅE ΤΠ 
ΠЮΞЮΞ É9E  Åf§Шc ü Å? ΤΤ 
ΠЮΞЮΟ [Å ]fxfÑò ΥΝ 
ΠЮΞЮΠ ? ~ ]EШ?EÂE ?E ÑШ[Å ]fxfÑòШ9ÖÅéEÉ ΥΞ 
ΠЮΞЮΡ 9§ ÉEÄÖE 9EШ~§?Ex ΥΡ 
ΠЮΟ ? ~ ]EШ ÉÉEÉÉ~E Ñ ΥΡ 
ΠЮΟЮΝ 9§~Â ÅfÉ§ ШìfÑcШ§7ÉEÅéE?Ш? ~ ]E ΥΥ 
ΠЮΠ x§ÉÉШ ÉÉEÉÉ~E Ñ ΦΟ 
ΠЮΡ 9§ 9xÖÉf§ É ΦΡ 

Ρ ÂÅ 9Ñf9 xШ ÉÂE9ÑÉШ§[Шc ü Å?Ш9§ ÉfÉÑE ÑШÉExE9Ñf§ Ш  ?Ш[Å ]fxfÑòШ
  xòÉfÉ ΝΜΜ 

ΡЮΝ Ш9x§ÉEÅШx§§uШÑШc ü Å?Ш9§ ÉfÉÑE ÑШ]Å§Ö ?Ш~§Ñf§ ÉаШÑcEШE[[E9ÑШ

§[ШÉ§fxШ9c Å 9ÑEÅfÉÑf9É ΝΜΜ 
ΡЮΝЮΝ f ÑÅ§?Ö9Ñf§  ΝΜΜ 



 

 

 

 

Â ċ Ŋ дЮҍЮǂŔǂ 
 
 

ΡЮΝЮΞ ]Å§Ö ?Ш~§Ñf§ ШÅE9§Å?ШÉExE9Ñf§ Ш  ?Ш9 ÉEШÉÑÖ?òШ?EÉ9ÅfÂÑf§  ΝΜΟ 
ΡЮΝЮΟ ÉÉEÉÉf ]ШÑcEШ ?EÄÖ 9òШ§[Ш~fñf ]ШÅ§9uШ  ?ШÉ§fxШ]Å§Ö ?Ш~§Ñf§ ÉШ

f ШШ9Éр7 ÉE?ШÅE9§Å?ШÉExE9Ñf§ Ш ÂÂÅ§ 9c ΝΜΣ 
ΡЮΞ ?EÑEÅ~f  Ñf§ Ш§[ШÑcEШ§ÂÑf~ xШ Ö~7EÅШ§[ШÉÑÅfÂEÉШ[§ÅШ~É ΝΝΣ 
ΡЮΞЮΝ f ÑÅ§?Ö9Ñf§  ΝΝΣ 
ΡЮΞЮΞ 7 òEÉf  ШÖÂ? Ñf ]Ш  ?ШÉÑÅfÂEШÉExE9Ñf§ ШÂÅ§9E?ÖÅE ΝΝΦ 
ΡЮΞЮΟ 9 ÉEШÉÑÖ?ò ΝΞΡ 
ΡЮΞЮΠ ÅEÉÖxÑÉШ  ?Ш?fÉ9ÖÉÉf§  ΝΞΦ 
ΡЮΟ 9§ 9xÖÉf§ ÉШ  ?Ш?fÉ9ÖÉÉf§ É ΝΠΟ 

Σ 9§ 9xÖÉf§ É ΝΠΦ 

ΣЮΝ ÉÖ~~ Åò ΝΠΦ 
ΣЮΞ [ÖÑÖÅEШì§Åu ΝΡΞ 

ΞЮ ÂÂE ?fñШ[§ÅШ9c ÂÑEÅШΟ ΝΥΠ 

ΞЮΝ x§9 xШ?Åf[ÑШxf~fÑÉШ[§ÅШ xxШ9§ Éf?EÅE?Ш7Öfx?f ]É ΝΥΠ 
ΞЮΞ ÅEÉÖxÑÉШ§[ШÅfÉuШ ÉÉEÉÉ~E ÑШ[§ÅШ xxШ7Öfx?f ]É ΝΥΡ 

ΟЮ ÂÂE ?fñШ[§ÅШ9c ÂÑEÅШΡ ΝΥΥ 

ΟЮΝ ?fÉÑÅf7ÖÑf§ Ш§[ШÑcEШf~ÉШ[§ÅШ?f[[EÅE ÑШ]Å§ÖÂÉ ΝΥΥ 
ΟЮΞ E?ÂÉШ?fÉÑÅf7ÖÑf§ Ш[§ÅШ?f[[EÅE ÑШ]Å§ÖÂÉ ΝΦΜ 
ΟЮΟ [Å ]fxfÑòШ9ÖÅéEÉШ[§ÅШ?f[[EÅE ÑШ]Å§ÖÂÉ ΝΦΠ 
ΟЮΠ [Å ]fxfÑòШ9ÖÅéEÉШÖÉf ]ШÑcEШEñ 9ÑШ~EÑc§? ΝΦΡ 
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xfÉÑШ§[Ш[f]ÖÅEÉ 

[ŔŊƨƖĲЮΥдΤЮEǂƓĲƖŔůĲŰƣċũЮĦǃĦũŔĦЮƣĲƚƣЮŸŉЮċЮƓŔĲƖЮƓĲƖŉŸƖůĲĬЮĤǃЮ]ƖċǍŔŸƣƣŔЮĲƣЮċũдеЮёΥΣΤΩђдЮёċђЮÂőŸƣŸЮŸŉЮƣőĲЮ
ƣĲƚƣЮƚƓĲĦŔůĲŰзЮёĤђЮcǃƚƣĲƖĲƣŔĦЮĦƨƖƻĲЮĬĲƣċŔũŔŰŊЮƣőĲЮǃŔĲũĬеЮƨũƣŔůċƣĲеЮċŰĬЮůŸŰŸƣŸŰŔĦЮƨũƣŔůċƣĲЮ
ĬŔƚƓũċĦĲůĲŰƣƚдЮ ŸƣĲЮƣőċƣЮŔŰЮƓċŰĲũЮёĤђЮƣőĲЮũŸĦċƣŔŸŰƚЮŸŉЮƣőĲЮƨũƣŔůċƣĲЮĬŔƚƓũċĦĲůĲŰƣЮёĬƨӆΫдΦůůђеЮ
ċŰĬЮǃŔĲũĬЮĬŔƚƓũċĦĲůĲŰƣЮёĬǃӆΣдΦΦůůђЮċƖĲЮċũƚŸЮƚőŸƽŰдЮcǃƚƣĲƖĲƣŔĦЮĲŰĲƖŊǃЮёEcӆΤΤΧΪΩЮť дůůђЮŔƚЮ
ĦŸůƓƨƣĲĬЮċƚЮƣőĲЮƣŸƣċũЮċƖĲċЮƽŔƣőŔŰЮƣőĲЮĦƨƖƻĲЮŉŸƖЮċũũЮƣőĲЮĦǃĦũĲƚЮёŔдĲдеЮƣőĲЮƚőċĬĲĬЮċƖĲċђд ................ ΤΨ 
[ŔŊƨƖĲЮΥдΥдЮёċђЮÅĲũċƣŔŸŰƚőŔƓЮĤĲƣƽĲĲŰЮ͐ӆёEcфEůŸŰђĦŸũũċƓƚĲЮċŰĬЮĦƨůƨũċƣŔƻĲЮĬƨĦƣŔũŔƣǃЮёĦ͙ƨůђЮŉŸƖЮƓŔĲƖЮ
ĲũĲůĲŰƣƚзЮёĤђЮ?ŔƚƣƖŔĤƨƣŔŸŰЮŸŉЮŸĤƣċŔŰĲĬЮĤĲƣċЮƻċũƨĲƚЮŉƖŸůЮĲǂƓĲƖŔůĲŰƣċũЮŉŸƖЮƓŔĲƖƚеЮĬċƚőĲĬЮũŔŰĲƚЮ
ŔŰĬŔĦċƣĲЮƣőĲЮůĲĬŔċŰƚдЮ ŸƣĲжЮÉфcЮċŰĬЮ[ЮƖĲƓƖĲƚĲŰƣЮƣőĲЮĬċƣċЮƖĲũċƣĲĬЮƣŸЮƣőĲЮƓŔĲƖƚЮƣőċƣЮŉċŔũĲĬЮŔŰЮƚőĲċƖЮ
ŸƖЮőǃĤƖŔĬЮċŰĬЮǰĲǂƨƖĲеЮƖĲƚƓĲĦƣŔƻĲũǃд .................................................................................................. ΤΫ 
[ŔŊƨƖĲЮΥдΦцЮёċђЮÅĲƚƓŸŰƚĲЮŸŉЮƣőĲЮƚőĲċƖЮĬŔƚƓũċĦĲůĲŰƣƚЮŸŉЮċЮƚŔŰŊũĲЮƓŔĲƖЮƨŰĬĲƖЮƣőĲЮũŸŰŊЮĬƨƖċƣŔŸŰЮ
ŊƖŸƨŰĬЮůŸƣŔŸŰЮĲǂĦŔƣċƣŔŸŰЮŸŉЮƣőĲЮΥΣΣΫЮìĲĦőƨċŰЮĲċƖƣőƕƨċťĲеЮƖĲĦŸƖĬĲĬЮċƣЮƣőĲЮ?ĲǃċŰŊĤċŔůċЮ
ƚƣċƣŔŸŰдЮÑőĲЮĦŔƖĦũĲƚЮƚőŸƽЮƣőĲЮƓĲċťƚЮŸŉЮƣőĲЮƖĲƚƓŸŰƚĲЮĦŸŰƚŔĬĲƖĲĬЮŉŸƖЮƣőĲЮĦċũĦƨũċƣŔŸŰЮŸŉЮәĦƨůеЮЮёĤђЮ
ĬċůċŊĲЮŔŰĬĲǂЮƻċũƨĲƚЮƓĲƖЮƣĲƖůЮёĲŰĲƖŊǃеЮĬŔƚƓũċĦĲůĲŰƣЮċŰĬЮÑŸƣċũђЮŔŰЮƣőĲЮƣŔůĲЮĬŸůċŔŰдЮёĦђЮәĦƨůЮ
ŔŰĦƖĲċƚĲЮŔŰЮƣŔůĲЮċŰĬЮёĬђЮĬċůċŊĲЮŔŰĬĲǂЮƓĲƖЮƣĲƖůЮċƚЮċЮŉƨŰĦƣŔŸŰЮŸŉЮәĦƨůд ....................................... Τά 
[ŔŊƨƖĲЮΥдΧЮЮcŔƚƣŸŊƖċůƚЮŸŉЮ?fЮƻċũƨĲƚЮċƣЮĬŔǭĲƖĲŰƣЮĬċůċŊĲЮũĲƻĲũƚЮŉŸƖжЮċђЮÉőĲċƖЮċŰĬЮőǃĤƖŔĬЮŉċŔũŔŰŊЮ
ƓŔĲƖƚеЮĤђЮǰĲǂƨƖċũЮŉċŔũŔŰŊЮƓŔĲƖƚеЮċŰĬЮĦђЮƚƓċŰĬƖĲũƚд ............................................................................. ΥΥ 
[ŔŊƨƖĲЮΥдΨЮÂƖŸƣŸƣǃƓĲЮ7ƨŔũĬŔŰŊЮΥЮŉƖŸůЮ~ċŊĲŰĲƚЮĲƣЮċũдеЮёΥΣΤΣђдЮёċђЮÂũċŰЮƻŔĲƽЮŸŉЮƣőĲЮĤƨŔũĬŔŰŊзЮёĤђЮĲċƚƣЮ
ĲũĲƻċƣŔŸŰЮƻŔĲƽЮŸŉЮƣőĲЮĤƨŔũĬŔŰŊзЮёĦђЮĲƕƨŔƻċũĲŰƣЮŉƖċůĲЮůŸĬĲũзЮёĬђЮƣĲƚƣЮƚƓĲĦŔůĲŰЮёċĬŸƓƣĲĬЮŉƖŸůЮ
~ċŊĲŰĲƚЮĲƣЮċũеЮΥΣΤΣђ ....................................................................................................................... ΥΧ 
[ŔŊƨƖĲЮΥдΩЮEǂċůƓũĲЮŸŉЮƚƓĲĦƣƖċũũǃЮĦŸůƓċƣŔĤũĲЮƓċŔƖЮũŸŰŊЮċŰĬЮƚőŸƖƣЮĬƨƖċƣŔŸŰЮŊƖŸƨŰĬЮůŸƣŔŸŰЮƖĲĦŸƖĬƚЮ
ŸŉЮΤάΪΧЮxŔůċЮÂĲƖƨЮƖĲĦŸƖĬĲĬЮċƣЮƣőĲЮ ƖĲƕƨŔƓċЮƚƣċƣŔŸŰЮċŰĬЮƣőĲЮΤάάάЮ9őŔц9őŔеЮÑċŔƽċŰцΣΨЮ
ĲċƖƣőƕƨċťĲЮƖĲĦŸƖĬĲĬЮċƣЮƣőĲЮ9còΣΫΪЮƚƣċƣŔŸŰеЮƖĲƚƓĲĦƣŔƻĲũǃдЮЮ ŸƣĲЮƣőċƣЮƣőĲЮƚőŸƖƣЮĬƨƖċƣŔŸŰЮƖĲĦŸƖĬЮŔƚЮ
ƚĦċũĲĬЮƽŔƣőЮċЮŉċĦƣŸƖЮŸŉЮΤдΫΪЮƣŸЮůċƣĦőЮƣőĲЮƖĲƚƓŸŰƚĲЮƚƓĲĦƣƖƨůЮŸŉЮƣőĲЮũŸŰŊЮĬƨƖċƣŔŸŰЮƖĲĦŸƖĬдЮfŰЮƣőĲЮ
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ÑċĤũĲЮ ЮΩЮ~ĲċŰЮ xЮƻċũƨĲƚЮŔŰЮƣĲƖůƚЮŸŉЮŉƖċĦƣŔŸŰЮŸŉЮƣőĲЮĤƨŔũĬŔŰŊЮĦŸƚƣЮĲƚƣŔůċƣĲĬЮŉŸƖЮċũũЮƣőƖĲĲЮĦċƚĲƚжЮ
~ÉцŸŰũǃЮŔŰƣċĦƣеЮĦũƨƚƣĲƖĲĬЮŔŰƣċĦƣЮċŰĬЮĦũƨƚƣĲƖĲĬЮƽŔƣőЮĦƨůƨũċƣŔƻĲЮĬċůċŊĲЮё9д?дђд ...................... ΤΫΨ 
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Ν f ÑÅ§?Ö9Ñf§  

ΝЮΝ ~§Ñfé Ñf§  
ŉƣĲƖШċШƚƣƖŸŰŊШĲċƖƣőƕƨċťĲЯШċШĬċůċŊĲĬШƨŰƖĲƓċŔƖĲĬШĤƨŔũĬŔŰŊШƽŔũũШőċƻĲШċШĬŔǭĲƖĲŰƣШƖĲƚƓŸŰƚĲШ
ƣŸШƓŸƚƚŔĤũĲШƚĲŔƚůŔĦШĲƻĲŰƣƚШŔŰШƣőĲШŉƨƣƨƖĲЮШÑǃƓŔĦċũũǃЯШċŉƣĲƖШƚƨĦőШĲƻĲŰƣЯШƣőĲШƓŸƚƚŔĤŔũŔƣǃШƣŸШ
ůċťĲШ ƓƖŸƓĲƖШ ŔŰƻĲƚƣŔŊċƣŔŸŰƚШ ċŰĬШ ŔŰƣĲƖƻĲŰƣŔŸŰƚШ ŸŰШ ƣőĲШ ƚƣƖƨĦƣƨƖċũШ ƚċŉĲƣǃШ ċŰĬШ ŔƣƚШ
ŉƨŰĦƣŔŸŰċũŔƣǃШŔƚШũŔůŔƣĲĬЮШÑőŔƚШŔƚШĲŔƣőĲƖШĬƨĲШƣŸШĲĦŸŰŸůŔĦШƖĲċƚŸŰƚШŸƖЯШŔŰШƣőĲШĦċƚĲШŸŉШ
ċŉƣĲƖƚőŸĦťƚЯШŔƣШŔƚШĬƨĲШƣŸШƣőĲШƚőŸƖƣШƣŔůĲШĤĲƣƽĲĲŰШŸĦĦƨƖƖĲŰĦĲƚШŸŉШƣőĲШĲċƖƣőƕƨċťĲШĲƻĲŰƣƚЮШ
ÑőŔƚШũĲċƻĲƚШƣőĲШĤƨŔũĬŔŰŊШůŸƖĲШƻƨũŰĲƖċĤũĲШƣŸШŉƨƖƣőĲƖШĬċůċŊĲШĦŸůƓċƖĲĬШƣŸШŔƣƚШŔŰƣċĦƣШƚƣċƣĲЮ 

xċƖŊĲШůċŔŰƚőŸĦťШĲċƖƣőƕƨċťĲƚШыĬĲŰŸƣĲĬШőĲƖĲŔŰШċŉƣĲƖШċƚШ~ÉьЯШĦŸůůŸŰũǃШċŰĬШŔŰШċШƖċƣőĲƖШ
ƚőŸƖƣШƓĲƖŔŸĬШŸŉШƣŔůĲШċŉƣĲƖШƣőĲШ~ÉЯШƣƖŔŊŊĲƖШŰƨůĲƖŸƨƚШċŉƣĲƖƚőŸĦťƚШыĬĲŰŸƣĲĬШőĲƖĲŔŰШċŉƣĲƖШċƚШ
ÉьШċƚШċШƖĲƚƨũƣШŸŉШĦŸůƓũĲǂШƚƣƖĲƚƚШŔŰƣĲƖċĦƣŔŸŰШċũŸŰŊШŉċƨũƣШƓũċŰĲƚШċŰĬШĤĲƣƽĲĲŰШƣĲĦƣŸŰŔĦШ
ƓũċƣĲƚШċƚШƽĲũũШċƚШƣƖŔŊŊĲƖŔŰŊШĲƻĲŰƣƚШŔŰШŰĲċƖĤǃШŉċƨũƣƚЮШ ůŸŰŊШƣőĲƚĲШċŉƣĲƖƚőŸĦťƚШċŰĬШ
ƣƖŔŊŊĲƖĲĬШĲƻĲŰƣƚЯШƣőĲШũċƖŊĲШŸŰĲƚШƣőċƣШůŔŊƖċƣĲШŉƖŸůШċШǍŸŰĲШŔŰШƣőĲШƻŔĦŔŰŔƣǃШŸŉШƣőĲШ~ÉШůċǃШ
ĦċƨƚĲШĦŸŰƚŔĬĲƖċĤũĲШĬĲƚƣƖƨĦƣŔŸŰШƣŸШƣőĲШĲǂƓŸƚĲĬШŔŰŉƖċƚƣƖƨĦƣƨƖĲШыĲЮŊЮЯШ~ŸŸŰШĲƣШċũЮШΞΜΝΠьЮШ
ÉĲƻĲƖċũШůċŢŸƖШĬŔƚċƚƣĲƖƚШƽĲƖĲШƽĲШĦċŰШƚĲĲШƣőĲШŔŰǰƨĲŰĦĲШŸŉШĲċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲƚШŔŰĦũƨĬĲШ
ƣőĲШΞΜΝΜтΞΜΝΝШ?ċƖǯĲũĬр9őƖŔƚƣĦőƨƖĦőШыÉőĦőĲƖĤċťŸƻШĲƣШċũЮШΞΜΝΞьЯШƣőĲШΞΜΝΝШéċŰШŔŰШÑƨƖťĲǃШ
ы?ŔШÉċƖŰŸШĲƣШċũЮШΞΜΝΟьЯШ]ƖĲċƣШEċƚƣШsċƓċŰШĲċƖƣőƕƨċťĲШы]ŸĬċШĲƣШċũЮШΞΜΝΟьЯШƣőĲШΞΜΝΞШEůŔũŔċШ
ÅŸůċŊŰċШŔŰШfƣċũǃШыÂĲŰŰċШĲƣШċũЮШΞΜΝΠьШƣőĲШΞΜΝΣШĲċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲШŔŰШ9ĲŰƣƖċũШfƣċũǃШ
ыÉĲǂƣŸƚШĲƣШċũЮШΞΜΝΥьЯШƣőĲШüċŊƖĲĤрÂĲƣƖŔŰŢċШΞΜΞΜрΞΜΞΝШĲċƖƣőƕƨċťĲƚШŔŰШ9ƖŸċƣŔċШы ƣċũŔħШĲƣШċũШ
ΞΜΞΝьЯШċŰĬШůŸƚƣШƖĲĦĲŰƣũǃШƣőĲШuċőƖċůċŰůċƖċƚШĲċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲШŔŰШÑƨƖťĲǃШŔŰШΞΜΞΟШ
ы§ǍťƨũċШĲƣШċũЮЯШΞΜΞΟьЮШ 

fŰШůŸƚƣШŸŉШƣőĲƚĲШĲƻĲŰƣƚЯШƨŰƖĲŔŰŉŸƖĦĲĬШůċƚŸŰƖǃШыÖÅ~ьШĤƨŔũĬŔŰŊƚШƽĲƖĲШŸĤƚĲƖƻĲĬШƣŸШƚƨƚƣċŔŰШ
ĦƨůƨũċƣŔƻĲШĬċůċŊĲШŊŔƻĲŰШƣőĲŔƖШĤƖŔƣƣũĲШŰċƣƨƖĲШċŰĬШőŸƽШƽŔĬĲƚƓƖĲċĬШƣőĲǃШċƖĲШŔŰШƚĲŔƚůŔĦШ
ƓƖŸŰĲШƖĲŊŔŸŰƚЮШÉĲƻĲƖĲШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰƚШŔŰШÖÅ~ШƚƣƖƨĦƣƨƖĲƚЯШĦŸůƓċƖĲĬШƣŸШŸƣőĲƖШ
ĤƨŔũĬŔŰŊШƣǃƓŸũŸŊŔĲƚЯШőċƻĲШĤĲĲŰШŸĤƚĲƖƻĲĬШċŰĬШƖĲƓŸƖƣĲĬШŔŰШƚĲƻĲƖċũШŸŉШƣőĲƚĲШĲċƖƣőƕƨċťĲШ
ƚĲƕƨĲŰĦĲƚШыĲЮŊЮЯШfŰŊőċůШċŰĬШ]ƖŔǭŔƣőЯШΞΜΝΞЯШfŰŊőċůШċŰĬШ]ƖŔǭŔƣőЯШΞΜΝΝбШ ŸƻċťШĲƣШċũЮЯШ
ΞΜΞΜьЮШ[ŸƖШŔŰƚƣċŰĦĲЯШÉĲǂƣŸƚШĲƣШċũЮШыΞΜΝΥьШƖĲƓŸƖƣĲĬШƣőċƣШŔŰШƣőĲШΞΜΝΣШ9ĲŰƣƖċũШfƣċũǃШ
ĲċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲЯШůċƚŸŰƖǃШƚƣƖƨĦƣƨƖĲƚШċĦƖŸƚƚШĬŔǭĲƖĲŰƣШƣŸƽŰƚШƚƨǭĲƖĲĬШƚŔŊŰŔǯĦċŰƣШ
ĬċůċŊĲШĬƨƖŔŰŊШƣőĲШǯƖƚƣШĲƻĲŰƣШċŰĬШƕƨŔƣĲШŸŉƣĲŰШĲǂƓĲƖŔĲŰĦĲĬШċŰШċĤƖƨƓƣШĦŸũũċƓƚĲШŔŰШċШ
ƚƨĦĦĲƚƚŔƻĲШĲċƖƣőƕƨċťĲЯШŔŰШƚŸůĲШĦċƚĲƚШũĲċĬŔŰŊШƣŸШċũůŸƚƣШĦŸůƓũĲƣĲШĬĲƚƣƖƨĦƣŔŸŰШŸŉШƣőĲШ
ƣŸƽŰƚЯШĤĲĦċƨƚĲШŸŉШƣőĲШƖċƓŔĬШƖĲĬƨĦƣŔŸŰШŸŉШƣőĲŔƖШƖĲƚŔĬƨċũШĦċƓċĦŔƣǃШċŰĬШƣőĲŔƖШĤƖŔƣƣũĲШŰċƣƨƖĲШ
ĦŸůƓċƖĲĬШƣŸШŸƣőĲƖШĤƨŔũĬŔŰŊШƣǃƓĲƚШыŔЮĲЮЯШƚƣĲĲũШŸƖШƖĲŔŰŉŸƖĦĲĬШĦŸŰĦƖĲƣĲьЮШfŰĬĲĲĬЯШŔƣШċũƚŸШ
ƖĲƓŸƖƣĲĬШƣőċƣШƣőĲШŸĤƚĲƖƻĲĬШƖĲŔŰŉŸƖĦĲĬШĦŸŰĦƖĲƣĲШĤƨŔũĬŔŰŊƚЯШũŔťĲũǃШĬƨĲШƣŸШƣőĲŔƖШċĬĲƕƨċƣĲШ
ĬƨĦƣŔũŔƣǃЯШċƓƓƖŸǂŔůċƣĲũǃШƚőŸƽĲĬШĦŸŰƚƣċŰƣШĬċůċŊĲШċƣШċШƚǃƚƣĲůШũĲƻĲũШċŉƣĲƖШƣőĲШǯƖƚƣШ
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ĲċƖƣőƕƨċťĲШƨŰƣŔũШƣőĲШĲŰĬШŸŉШƣőĲШƚĲƕƨĲŰĦĲЮШÉŔůŔũċƖũǃЯШĬƨƖŔŰŊШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰШƚĲƕƨĲŰĦĲƚШ
ŔŰШ9őƖŔƚƣĦőƨƖĦőЯШƣőĲШƨŰƖĲŔŰŉŸƖĦĲĬШůċƚŸŰƖǃШĤƨŔũĬŔŰŊƚШƽĲƖĲШƣőĲШůŸƚƣШĬċůċŊĲĬШĤƨŔũĬŔŰŊƚШ
ċůŸŰŊШċũũШŸƣőĲƖШĦŸŰƚƣƖƨĦƣŔŸŰШƣǃƓĲƚЮШ?ƨƖŔŰŊШƣőŔƚШƚĲƕƨĲŰĦĲЯШċũƣőŸƨŊőШċŉƣĲƖШƣőĲШǯƖƚƣШĲƻĲŰƣШ
ċШũċƖŊĲШƓĲƖĦĲŰƣċŊĲШŸŉШůċƚŸŰƖǃШĤƨŔũĬŔŰŊƚШƽĲƖĲШƣċŊŊĲĬШƚċŉĲШƣŸШƖĲŸĦĦƨƓǃЯШċŉƣĲƖШƣőĲШ
ƚƨĤƚĲƕƨĲŰƣШĲƻĲŰƣƚЯШƻŔƖƣƨċũũǃШŰŸŰĲШƽċƚШĬĲƣĲƖůŔŰĲĬШƣŸШĤĲШƚċŉĲШċŰĬШƣőĲШůċŢŸƖŔƣǃШŸŉШƣőĲШ
ĤƨŔũĬŔŰŊƚШƽĲƖĲШƚĲƣШƣŸШĬĲůŸũŔƣŔŸŰШŸƖШƽĲƖĲШċũƖĲċĬǃШĬĲƚƣƖŸǃĲĬШĤǃШƣőĲШ ÉШŊƖŸƨŰĬШƚőċťŔŰŊШ
ыfŰŊőċůШċŰĬШ]ƖŔǭƣőЯШΞΜΝΞьЮШ 

ìŔƣőШƣőŔƚШŔŰШůŔŰĬЯШŔƣШĤĲĦŸůĲƚШĦũĲċƖШƣőċƣШƽőĲŰШċƚƚĲƚƚŔŰŊШƣőĲШƖŔƚťШŸŉШƚƣƖƨĦƣƨƖĲƚЯШŸŰĲШůƨƚƣШ
ŰŸƣШĬŔƚĦċƖĬШƣőĲШĲǭĲĦƣƚШŸŉШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШŔŰШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚЮШÑőĲШƚƣċƣĲрŸŉр
ƓƖċĦƣŔĦĲШƓĲƖŉŸƖůċŰĦĲрĤċƚĲĬШĲċƖƣőƕƨċťĲШĲŰŊŔŰĲĲƖŔŰŊШыÂ7EEьШы9ŸƖŰĲũũШċŰĬШuƖċƽŔŰťũĲƖЯШ
ΞΜΜΜьШƽőŔĦőШƓƖŸƻŔĬĲƚШƣŸŸũƚШċŰĬШůĲƣőŸĬƚШŉŸƖШĲƻċũƨċƣŔŸŰШŸŉШƚĲŔƚůŔĦШƖŔƚťШŸŰШƚƣƖƨĦƣƨƖĲƚЯШ
ĲŔƣőĲƖШŉŸƖШċШƚŔŰŊũĲШƚƣƖƨĦƣƨƖĲШŸƖШċƣШċШũċƖŊĲƖШƚĦċũĲШŉŸƖШċШƓŸƖƣŉŸũŔŸШŸŉШƚƣƖƨĦƣƨƖĲƚШċƣШċШƖĲŊŔŸŰċũШ
ũĲƻĲũШĦŸůůŸŰũǃШŔŊŰŸƖĲƚШƣőĲƚĲШĲǭĲĦƣƚЮШìőĲŰШĬĲċũŔŰŊШƽŔƣőШƚĲŔƚůŔĦШƖŔƚťШċƚƚĲƚƚůĲŰƣЯШ
ƣőƖĲĲШůċŔŰШƚƣĲƓƚШċƖĲШĲŰƻŔƚċŊĲĬШŔŰШÂ7EEШŔŰĦũƨĬŔŰŊаШΝьШƚĲŔƚůŔĦШőċǍċƖĬШċŰċũǃƚŔƚЯШΞьШŉƖċŊŔũŔƣǃШ
ŸƖШƻƨũŰĲƖċĤŔũŔƣǃШċŰċũǃƚŔƚЯШċŰĬШΟьШũŸƚƚШĲƚƣŔůċƣŔŸŰЮШ ũƣőŸƨŊőЯШƣőĲƚĲШƣőƖĲĲШƚƣĲƓƚШĦŸƨũĬШĤĲШ
ĦŸŰƚŔĬĲƖĲĬШŊĲŰĲƖŔĦЯШƣőĲШŉŸĦƨƚШŸŉШůŸƚƣШŸŉШƣőĲШÂ7EEШƣŸŸũƚШŔŰШƣőĲШƓċƚƣШǃĲċƖƚШőċƚШĤĲĲŰШŸŰШ
ƣőĲШƚĲŔƚůŔĦШƖŔƚťШĦċƨƚĲĬШĤǃШ~ÉШĲƻĲŰƣƚШċƚƚƨůŔŰŊШƣőċƣШƣőĲШƚĲŔƚůŔĦШŔůƓċĦƣƚШĬƨĲШƣŸШ ÉƚШċƖĲШ
ŰĲŊũŔŊŔĤũĲЮШcŸƽĲƻĲƖЯШŔŊŰŸƖŔŰŊШƣőĲШŔůƓċĦƣШŸŉШƣőĲШ ÉШůċǃШƖĲƚƨũƣШŔŰШċŰШƨŰĬĲƖĲƚƣŔůċƣŔŸŰШŸŉШ
ƣőĲШũŸƚƚĲƚШыŔЮĲЮЯШÂċƓċĬŸƓŸũŸƨƚШċŰĬШ7ċǍǍƨƖƖŸШΞΜΞΝЯШfċĦŸũĲƣƣŔШĲƣШċũЯШΞΜΞΠьЯШŸƖШƣőĲШŉƖĲƕƨĲŰĦǃШ
ŸŉШĲǂƓĲƖŔĲŰĦŔŰŊШċШŊŔƻĲŰШũĲƻĲũШŸŉШĬċůċŊĲШыfĲƖƻŸũŔŰŸШĲƣШċũЮШΞΜΞΜьЯШċŰĬШƣőƨƚШũĲċĬШƣŸШƓŸŸƖШċŰĬШ
ůċũрŔŰŉŸƖůĲĬШĬĲĦŔƚŔŸŰƚШŔŰШŔŰƚƨƖċŰĦĲШŔŰĬƨƚƣƖǃШċŰĬШĲůĲƖŊĲŰĦǃШƓũċŰŰŔŰŊЮШ[ŸƖШƣőŔƚЯШƣőĲШǯƖƚƣШ
ċŰĬШƚĲĦŸŰĬШƚƣĲƓƚШŸŉШƣőĲШÂ7EEШƓƖŸĦĲĬƨƖĲШƚőŸƨũĬШĤĲШůŸĬŔǯĲĬШċĦĦŸƖĬŔŰŊũǃШƣŸШċĦĦŸƨŰƣШŉŸƖШ
ƣőĲШŔůƓċĦƣƚШŸŉШƣőĲШ ÉЮШ 

fŰШƣĲƖůƚШŸŉШƣőĲШƚĲŔƚůŔĦШőċǍċƖĬЯШĦŸŰƻĲŰƣŔŸŰċũШůŸĬĲũƚШĦŸůůŸŰũǃШĦŸŰƚŔĬĲƖШĲċƖƣőƕƨċťĲƚШ
ċƚШŔŰĬĲƓĲŰĬĲŰƣШĲƻĲŰƣƚШŉŸƖШƚŔůƓũŔĦŔƣǃЯШŸĦĦƨƖƖŔŰŊШċƚШċШÂŸŔƚƚŸŰŔċŰШƓƖŸĦĲƚƚЮШÑőŔƚШŔƚШċĦőŔĲƻĲĬШ
ĤǃШƖĲůŸƻŔŰŊШƚƓċƣŔċũũǃШċŰĬШƣĲůƓŸƖċũũǃШĬĲƓĲŰĬĲŰƣШĲƻĲŰƣƚШŉƖŸůШƣőĲШƚĲŔƚůŔĦШĦċƣċũŸŊƨĲƚШ
ыŔЮĲЮЯШƻŔċШĬĲĦũƨƚƣĲƖŔŰŊьЮШcŸƽĲƻĲƖЯШƣőŔƚШũĲċĬƚШƣŸШƚŔŊŰŔǯĦċŰƣШƨŰĬĲƖĲƚƣŔůċƣŔŸŰƚШŸŉШƣőĲШőċǍċƖĬШ
ũĲƻĲũШċƚШƚƣċƣĲĬШŔŰШƚĲƻĲƖċũШƽŸƖťƚШƽőŔĦőШőċƻĲШŉŸĦƨƚĲĬШŸŰШċĬĬŔŰŊШĤċĦťШĦũƨƚƣĲƖĲĬШĲƻĲŰƣƚШ
ƚƨĦőШċƚШòĲŸШċŰĬШ9ŸƖŰĲũũШыΞΜΜΦьЯШ7ŸǃĬШыΞΜΝΞьЯШfĲƖƻŸũŔŰŸШыΞΜΝΠьЯШċŰĬШËŔƓĨŔħШĲƣШċũЯШыΞΜΞΞьЮШ
ÑőŔƚШŔŰĦũƨƚŔŸŰШŸŉШċũũШƣőĲШĲƻĲŰƣƚШƽŔƣőŔŰШƚĲƕƨĲŰĦĲƚШŔŰƣŸШƣőĲШƓƖŸĤċĤŔũŔƚƣŔĦШőċǍċƖĬШůŸĬĲũƚШ
ƽŔƣőŔŰШƣőŸƚĲШƽŸƖťƚШőċƚШĤĲĲŰШĬŸŰĲШƣőƖŸƨŊőШƓƖŸĦĲƚƚĲƚШƣőċƣШƨƚĲШŸĦĦƨƖƖĲŰĦĲШůŸĬĲũƚШƚƨĦőШ
ċƚШƣőĲШůŸĬŔǯĲĬШ§ůŸƖŔШũċƽШы§ůŸƖŔШΝΥΦΠбШÖƣƚƨШΝΦΣΝьШŸƖШƣőĲШůŸƖĲШĦŸůƓũĲǂШEƓŔĬĲůŔĦШƣǃƓĲШ
ċŉƣĲƖƚőŸĦťШƚĲƕƨĲŰĦĲШыEÑ ÉьШůŸĬĲũШы§ŊċƣċЯШΝΦΥΥьЮШ ĲƻĲƖƣőĲũĲƚƚЯШƣőĲШŔůƓċĦƣШŸŉШőċǍċƖĬШ
ċũŸŰĲЯШċũƣőŸƨŊőШƣőĲШůŸƚƣШƚŔŊŰŔǯĦċŰƣШŸŰĲЯШƽŔũũШŰŸƣШĤĲШƣőĲШůċŔŰШŉŸĦƨƚШŔŰШƣőŔƚШƣőĲƚŔƚЯШĤƨƣШ
ƖċƣőĲƖШƽŔũũШĤĲШŔŰĦũƨĬĲĬШŔŰШƣċŰĬĲůШƽŔƣőШƣőĲШĲǭĲĦƣƚШŸŉШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШƣŸШŉƨũũǃШŊƖċƚƓШ
ƣőĲШĲǭĲĦƣШŸŉШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚШŔŰШƖŔƚťЮ 
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ÉĲŔƚůŔĦШŉƖċŊŔũŔƣǃШċŰĬШƻƨũŰĲƖċĤŔũŔƣǃЯШŸŰШƣőĲШŸƣőĲƖШőċŰĬЯШƓũċǃШċШĦƖŔƣŔĦċũШƖŸũĲШŔŰШƚĲŔƚůŔĦШƖŔƚťШ
ċƚƚĲƚƚůĲŰƣШĤĲĦċƨƚĲШƣőĲǃШƽŔũũШĦŸŰƻĲǃШŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШƣőĲШƚƣƖƨĦƣƨƖĲќƚШƓĲƖŉŸƖůċŰĦĲШċƣШ
ĬŔǭĲƖĲŰƣШőċǍċƖĬШũĲƻĲũƚЮШfŰШƣőĲШĦċƚĲШŸŉШƚĲŔƚůŔĦШŉƖċŊŔũŔƣǃЯШƣőĲƚĲШŉƨŰĦƣŔŸŰƚШƖĲƓƖĲƚĲŰƣШƣőĲШ
ƓƖŸĤċĤŔũŔƣǃШŸŉШƖĲċĦőŔŰŊШŸƖШĲǂĦĲĲĬŔŰŊШĬŔǭĲƖĲŰƣШĬċůċŊĲШƚƣċƣĲƚШы?ÉьШŊŔƻĲŰШƣőĲШŊƖŸƨŰĬШ
ůŸƣŔŸŰШŔŰƣĲŰƚŔƣǃЮШ ŸƖůċũũǃШŉƖċŊŔũŔƣǃШŉƨŰĦƣŔŸŰƚШƨƚĲĬШŔŰШƓŸƖƣŉŸũŔŸШũŸƚƚШċƚƚĲƚƚůĲŰƣШċƖĲШ
ĬĲƻĲũŸƓĲĬШŉŸƖШŔŰƣċĦƣШƚƣƖƨĦƣƨƖĲƚШƽőŔũĲЯШċƚШƚƣċƣĲĬШĤĲŉŸƖĲЯШċШĤƨŔũĬŔŰŊШƣőċƣШőċƚШċũƖĲċĬǃШ
ƚƨƚƣċŔŰĲĬШĬċůċŊĲШĬƨƖŔŰŊШċŰШĲċƖƣőƕƨċťĲШĲƻĲŰƣШŔƚШƓƖŸĤċĤũǃШůŸƖĲШƻƨũŰĲƖċĤũĲШƣŸШƚĲƻĲƖĲШ
ĬċůċŊĲШŸƖШĲƻĲŰШĦŸũũċƓƚĲШƣőċŰШċŰШŔŰƣċĦƣШŸŰĲЮШÑőĲƖĲŉŸƖĲЯШƣŸШŊĲŰĲƖċƣĲШċШůŸƖĲШƖĲċũŔƚƣŔĦШ
ĲƚƣŔůċƣĲШŸŉШĲƻŸũƻŔŰŊШƚĲŔƚůŔĦШƖŔƚťШĬƨƖŔŰŊШċШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲЯШƚƨŔƣċĤũĲШůŸĬĲũũŔŰŊШŸŉШ
ĤƨŔũĬŔŰŊШŉƖċŊŔũŔƣǃШ ŸƖШ ƻƨũŰĲƖċĤŔũŔƣǃШƻċƖŔċƣŔŸŰƚШ ƚőŸƨũĬШ ĤĲШ ĦŸŰƚŔĬĲƖĲĬЮШÑőŔƚШ őċƚШ ĤĲĲŰШ
ŔŰƻĲƚƣŔŊċƣĲĬШŔŰШƚĲƻĲƖċũШƚƣƨĬŔĲƚЯШŉŸĦƨƚĲĬШŸŰШĲƻċũƨċƣŔŰŊШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШƚƣƖƨĦƣƨƖĲƚШĬƨĲШ
ƣŸШ~Éр ÉШƚĲƕƨĲŰĦĲƚШыĲЮŊЮЯШÅǃƨШĲƣШċũЮШΞΜΝΝЯШÅċŊőƨŰċŰĬċŰШĲƣШċũЮШΞΜΝΡьШƽőŔũĲШŸƣőĲƖƚШ
ĦŸŰƣƖŔĤƨƣĲĬШŔŰШŊĲŰĲƖċƣŔŰŊШĬċůċŊĲШƚƣċƣĲрĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШĬŔǭĲƖĲŰƣШĤƨŔũĬŔŰŊШ
ƣǃƓŸũŸŊŔĲƚШƚƨĦőШċƚШƖĲŔŰŉŸƖĦĲĬШĦŸŰĦƖĲƣĲШыfĲƖƻŸũŔŰŸШĲƣШċũЮШΞΜΞΜЯШ[ƨƖƣċĬŸШĲƣШċũЮШΞΜΝΥЯШ]ŸĬċШ
ċŰĬШ ÑċǃũŸƖШ ΞΜΝΞШЯШÂŸũĲƚĲШ ĲƣШ ċũЮШ ΞΜΝΠьЯШ ƚƣĲĲũШ ыÅƨŖǍр]ċƖĦŖċШ ĲƣШ ċũЮШΞΜΝΝьЯШůċƚŸŰƖǃШ
ы~ŸƨǃŔċŰŰŸƨШ ĲƣШ ċũЮШ ΞΜΝΠЯШ ]ƖŔůċǍШ ċŰĬШ ~ċũŔƚċŰШ ΞΜΝΣЯШ ÅŔŰċũĬŔŰШ ΞΜΝΥьЯШ ŸƖШ ƚĲƻĲƖċũШ
ĦŸůĤŔŰċƣŔŸŰƚШŸŉШĤƨŔũĬŔŰŊШƣǃƓĲƚШƣŸШƨƚĲШŔŰШƓŸƖƣŉŸũŔŸШũŸƚƚШċƚƚĲƚƚůĲŰƣШċĦĦŸƨŰƣŔŰŊШŉŸƖШ
ƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚШыÂĲĬŸŰĲШĲƣШċũШΞΜΞΟЯШÂċƓċĬŸƓŸũŸƨƚШċŰĬШ7ċǍǍƨƖƖŸШΞΜΞΝЯШ§ƖũċĦĦőŔŸШĲƣШ
ċũШΞΜΞΠьЮШ 

[ŸƖШƣőĲШĦċƚĲШŸŉШÖÅ~ШĤƨŔũĬŔŰŊƚШƚƓĲĦŔǯĦċũũǃЯШƚŸůĲШŸŉШƣőĲƚĲШƽŸƖťƚШы~ŸƨǃǃċŰŸƨШĲƣШċũЮШΞΜΝΠЯШ
]ƖŔůċǍШ~ċũŔƚċŰЯШΞΜΝΣЯШċŰĬШÅŔŰċũĬŔŰЯШΞΜΝΥьШőċƻĲШũĲĬШƣŸШƚŸůĲШĦŸŰĦũƨƚŔŸŰƚШƣőċƣШċƓƓĲċƖШƣŸШ
ĦŸŰƣƖċĬŔĦƣШƣőĲШŸĤƚĲƖƻċƣŔŸŰƚЯШċƚШƣőĲШċŰċũǃƣŔĦċũũǃШƓƖĲĬŔĦƣĲĬШĦőċŰŊĲШŔŰШƣőĲШĬċůċŊĲШƚƣċƣĲШŸŉШ
ƣőĲШƚƣƖƨĦƣƨƖĲШőċƚШĤĲĲŰШŸĤƚĲƖƻĲĬШƣŸШŸĦĦƨƖШŸŰũǃШƽőĲŰШƣőĲШŔŰƣĲŰƚŔƣǃШŸŉШƣőĲШ ÉШŊƖŸƨŰĬШ
ůŸƣŔŸŰШŔƚШőŔŊőĲƖШƣőċŰШƣőċƣШŸŉШƣőĲШ~ÉЮШcŸƽĲƻĲƖЯШŔƣШőċƚШĤĲĲŰШŸĤƚĲƖƻĲĬШƣőċƣШĤƨŔũĬŔŰŊƚШƣőċƣШ
ċũƖĲċĬǃШƚƨǭĲƖĲĬШċШůŸĬĲƖċƣĲШƣŸШċŰШĲǂƣĲŰƚŔƻĲШũĲƻĲũШŸŉШĬċůċŊĲШƽŔũũШƽŸƖƚĲŰШƣőĲŔƖШĦŸŰĬŔƣŔŸŰШ
ŸƖШĦŸũũċƓƚĲШĲƻĲŰШƣŸШƽĲċťĲƖШŔŰƣĲŰƚŔƣŔĲƚШыÉĲǂƣŸƚШĲƣШċũШΞΜΝΥЯШ7ƖƨŰĲũũŔШĲƣШċũШΞΜΞΝьЮШÑőŔƚШ
ċŰċũǃƣŔĦċũШƓƖĲĬŔĦƣŔŸŰШŸŉШƖĲũċƣŔƻĲũǃШũŸƽШŔůƓċĦƣШŸŉШċŉƣĲƖƚőŸĦťШƚőċťŔŰŊШŸŰШƣőĲШƓƖŸŊƖĲƚƚŔƻĲШ
ĬċůċŊĲШĦċŰШĤĲШċƣƣƖŔĤƨƣĲĬШƣŸШƣőĲШƨƚĲШŸŉШĲŔƣőĲƖШƚŔůƓũŔǯĲĬШƚƣƖƨĦƣƨƖċũШůŸĬĲũƚШƣőċƣШċƖĲШ
ƨŰċĤũĲШƣŸШĦċƓƣƨƖĲШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШċŰĬоŸƖШŔůƓƖŸƓĲƖШŊũŸĤċũШĬċůċŊĲШĲŰŊŔŰĲĲƖŔŰŊШ
ĬĲůċŰĬШƓċƖċůĲƣĲƖƚШыE?ÂƚьШƣőċƣШĬŸШŰŸƣШƖĲũŔċĤũǃШƖĲǰĲĦƣШƣőĲШĬĲƣĲƖŔŸƖċƣŔŸŰШŸŉШƣőĲШƚƣƖƨĦƣƨƖċũШ
ĲũĲůĲŰƣƚЮШ]ċƖĦŔċШĬĲШÄƨĲƻĲĬŸШĲƣШċũЮШыΞΜΞΝьШĤƖŔĲǰǃШċĬĬƖĲƚƚĲĬШƣőŔƚШŔƚƚƨĲШĤǃШƚƨŊŊĲƚƣŔŰŊШƣőċƣШ
ċШĦŸůƓŸŰĲŰƣрĤċƚĲĬШċƓƓƖŸċĦőШƨƚŔŰŊШċũƚŸШĬƖŔŉƣШċŰĬШĲŰĲƖŊǃрƖĲũċƣĲĬШůĲƣƖŔĦƚШůċǃШĤĲШċШ
ĤĲƣƣĲƖШǯƣШŉŸƖШƓƨƖƓŸƚĲШƣőċŰШƓĲċťШĬƖŔŉƣрĤċƚĲĬШůĲƣƖŔĦƚЯШƽőŸƚĲШũŔůŔƣċƣŔŸŰƚШƽĲƖĲШċũƚŸШ
ƖĲĦŸŊŰŔǍĲĬШĤǃШ7ċƖċƚĦőŔŰŸШĲƣШċũЮШыΞΜΞΟьЮШÉŔůŔũċƖũǃЯШċШƖĲĦĲŰƣШƚƣƨĬǃШĤǃШÉőĲŰШĲƣШċũЮШыΞΜΞΞьЯШ
ĬĲƻŸƣĲĬШƣŸШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШĬċůċŊĲШƚƣċƣĲрĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШÖÅ~Ш
ĤƨŔũĬŔŰŊƚШŉŸƨŰĬШƣőċƣШċШŊũŸĤċũШĲŰĲƖŊǃрĤċƚĲĬШĬċůċŊĲШŔŰĬĲǂШƽċƚШĤĲƣƣĲƖШƚƨŔƣĲĬШƣőċŰШƣőĲШ



Â ċ Ŋ дЮҍЮΨ  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   

 

 
 
 
 

 

ĬƖŔŉƣрĤċƚĲĬШƓĲċťШE?ÂШůĲċƚƨƖĲƚЮШcŸƽĲƻĲƖЯШŉĲƽШE?ÂƚШĲǂŔƚƣШŔŰШũŔƣĲƖċƣƨƖĲШƣőċƣШůĲĲƣШƣőĲƚĲШ
ĦŸŰĬŔƣŔŸŰƚШċŰĬШċƖĲШƚƓĲĦŔǯĦċũũǃШĦċũŔĤƖċƣĲĬШŉŸƖШÖÅ~ШĦŸůƓŸŰĲŰƣƚШыEũр~ċŔƚƚŔШĲƣШċũШΞΜΞΞьЮ 

ΝЮΞ §7sE9ÑféEÉШ  ?ШÉ9§ÂE 
ÑŸŸШċĦĦŸƨŰƣШŉŸƖШċũũШƣőĲƚĲШŔƚƚƨĲƚЯШƣőŔƚШƣőĲƚŔƚШƽŔũũШŉŸĦƨƚШŸŰШĬĲƻĲũŸƓŔŰŊШċШůĲƣőŸĬŸũŸŊǃШƣőċƣШ
ƨƚĲƚШĤŸƣőШċШůŸŰŸƣŸŰŔĦċũũǃШŔŰĦƖĲċƚŔŰŊШE?ÂЯШƚƓĲĦŔǯĦċũũǃШĦċũŔĤƖċƣĲĬШŉŸƖШÖÅ~ШĲũĲůĲŰƣƚЯШċƚШ
ƽĲũũШċƚШċШĦŸůƓŸŰĲŰƣрĤċƚĲĬШċƓƓƖŸċĦőШƣőċƣШĦċŰШŔŰĦŸƖƓŸƖċƣĲШƣőĲШĦőċŰŊĲШŸŉШĤĲőċƻŔŸƨƖШċŰĬШ
ŉċŔũƨƖĲШůŸĬĲƚШƽŔƣőŔŰШƣőĲШƚƣƖƨĦƣƨƖĲЮШÑőĲШċŰċũǃƚŔƚШőĲƖĲШƽŔũũШċũƚŸШĤĲШĬŸŰĲШŸŰШůŸƖĲШ
ĦŸůƓƖĲőĲŰƚŔƻĲШƣőƖĲĲрĬŔůĲŰƚŔŸŰċũШůŸĬĲũƚЯШƚŸШƣőċƣШƣőĲШƖĲƚƓŸŰƚĲƚШŸŉШĲċĦőШĲũĲůĲŰƣШĦċŰШ
ĤĲШůĲċƚƨƖĲĬШċŰĬШĦŸůĤŔŰĲĬШŔŰƣŸШċШŊũŸĤċũШ?ÉЮШ 

ÖƚŔŰŊШƣőŔƚШŔŰŉŸƖůċƣŔŸŰШƣőĲШŰĲǂƣШƚƣĲƓШƽŔũũШĤĲШƣŸШĬĲƻĲũŸƓШĬċůċŊĲШƚƣċƣĲрĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШ
ĦƨƖƻĲƚШŉŸƖШƽőŔĦőШƽĲШƽŔũũШĲůƓũŸǃШőċǍċƖĬШĦŸŰƚŔƚƣĲŰƣШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰШƣőċƣШĦŸŰƚŔĬĲƖƚШĤŸƣőШ
~ÉШċŰĬШ ÉШŉŸƖШĬŔǭĲƖĲŰƣШÖÅ~ШĤƨŔũĬŔŰŊƚЮШШÑőĲШǯŰċũШŊŸċũШƽŔũũШĤĲШƣŸШƓĲƖŉŸƖůШƖŔƚťШċƚƚĲƚƚůĲŰƣЯШ
ŔŰĦũƨĬŔŰŊШĲĦŸŰŸůŔĦШũŸƚƚШċŰĬШĬċůċŊĲШĦċũĦƨũċƣŔŸŰƚШƣőċƣШĦŸŰƚŔĬĲƖШċũũШƣőĲШĲƻĲŰƣƚШŔŰШƣőĲШ
ƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲЮ 

ĬĬŔƣŔŸŰċũũǃЯШőĲƖĲШƽĲШƽŔũũШŔŰĦũƨĬĲШƻċƖŔŸƨƚШƻċũŔĬċƣŔŸŰƚШċŰĬШĦŸůƓċƖŔƚŸŰШƣŸШƖĲċũШĦċƚĲƚШċƣШċũũШ
ĬŔǭĲƖĲŰƣШũĲƻĲũƚЯШƚƣċƖƣŔŰŊШƽŔƣőШĲǂƓĲƖŔůĲŰƣċũШƣĲƚƣƚШŸŰШƚůċũũШƚƣƖƨĦƣƨƖĲƚЯШůŸƻŔŰŊШŸŰƣŸШƖĲċũШ
ĤƨŔũĬŔŰŊƚШƣőċƣШĲǂƓĲƖŔĲŰĦĲĬШĦƨůƨũċƣŔƻĲШĬċůċŊĲШċŰĬШǯŰċũũǃЯШƣŸШċƚƚĲƚƚШƣőĲШƚƣċƣĲШŸŉШƖĲŊŔŸŰƚШ
ƣőċƣШƽĲƖĲШőŔƣШĤǃШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚЮ 

ÑőĲШƣőĲƚŔƚШŔƚШĬŔƻŔĬĲĬШŔŰШƣƽŸШůċŔŰШƓċƖƣƚЯШƣőĲШǯƖƚƣШċŰĬШůċŔŰШƓċƖƣШĬĲũƻĲƚШŔŰƣŸШĦƨůƨũċƣŔƻĲШ
ĬċůċŊĲШŔŰШÖÅ~ШĤƨŔũĬŔŰŊƚШċŰĬШƖŔƚťШċƚƚĲƚƚůĲŰƣЮШÑőŔƚШǯƖƚƣШƓċƖƣЯШŔƚШŸƖŊċŰŔǍĲĬШŔŰШƚƨĦőШċШƽċǃШ
ƣőċƣШŔƣШƽŔũũШĤĲŊŔŰШċƣШƣőĲШĲũĲůĲŰƣШũĲƻĲũЯШŉŸĦƨƚŔŰŊШǯƖƚƣШŸŰШůĲċƚƨƖŔŰŊШĬċůċŊĲШŸŰШƚŔŰŊũĲШ
ĦŸůƓŸŰĲŰƣƚШыŔЮĲЮЯШƓŔĲƖƚШċŰĬШƚƓċŰĬƖĲũƚьЯШƣőĲŰШƨƚŔŰŊШƣőŔƚШƣŸШċƚƚĲƚƚШŉƨũũШĤƨŔũĬŔŰŊƚЯШċŰĬШǯŰċũũǃШ
ůŸƻŔŰŊШƣŸШċШƖĲŊŔŸŰċũШƚĦċũĲЮШũũШƣőĲƚĲШƣŸƓŔĦƚШċƖĲШċĬĬƖĲƚƚĲĬШŔŰШĬĲƣċŔũШŔŰШƣőĲШŉŸũũŸƽŔŰŊШ
ĦőċƓƣĲƖƚЯШĲċĦőШŉŸĦƨƚŔŰŊШŸŰШƣőĲШŉŸũũŸƽŔŰŊШƣŸƓŔĦƚаШ 

fЮ 9őċƓƣĲƖШΞШƽŔũũШŉŸĦƨƚШůŸƚƣũǃШŸŰШĬĲƻĲũŸƓŔŰŊШċШůŸŰŸƣŸŰŔĦċũũǃШŔŰĦƖĲċƚŔŰŊШE?ÂЯШ
ƽőŔĦőШƽŔũũШċũũŸƽШƨƚШƣŸШůĲċƚƨƖĲШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŔŰШċŰШċŰċũǃƣŔĦċũШƽċǃШċŰĬШ
ƖĲũċƣĲШŔƣШƣŸШƖĲċũШĬċůċŊĲШƣőƖŸƨŊőШĲǂƓĲƖŔůĲŰƣċũШĬċƣċЮШÑőŔƚШE?ÂШŔƚШĤċƚĲĬШŸŰШƣőĲШ
ÂċƖťШċŰĬШ ŰŊШĬċůċŊĲШŔŰĬĲǂЯШƽőŔĦőШĦŸŰƚŔĬĲƖƚШĤŸƣőШƣőĲШĬŔƚƓũċĦĲůĲŰƣШċŰĬШ
őǃƚƣĲƖĲƣŔĦШĲŰĲƖŊǃШƖĲƚƓŸŰƚĲШŸŉШċŰШĲũĲůĲŰƣЮШÑőŔƚШĦőċƓƣĲƖШĦŸŰƣċŔŰƚШċШĬċƣċĤċƚĲШ
ŸŉШĲǂƓĲƖŔůĲŰƣċũШƣĲƚƣƚШŸŉШÖÅ~ШƓŔĲƖƚШċŰĬШƚƓċŰĬƖĲũƚЯШƽőŔĦőШƽċƚШĦŸůƓŔũĲĬШċŰĬШ
ƓƖŸĦĲƚƚĲĬШƣŸШŔĬĲŰƣŔŉǃШĬċůċŊĲШũĲƻĲũƚШċŰĬШƣŸШĦŸůƓƨƣĲШƣőĲШŰĲĦĲƚƚċƖǃШĲŰĲƖŊǃШ
ċŰĬШĬŔƚƓũċĦĲůĲŰƣШƣĲƖůƚШƨƚĲĬШŔŰШƣőĲШE?ÂЮШfƣШċũƚŸШĦŸŰƣċŔŰƚШƣőĲШĬĲǯŰŔƣŔŸŰƚШċŰĬШ
ĬĲƚĦƖŔƓƣŔŸŰƚШŸŉШĬċůċŊĲШƚƣċƣĲƚШƨƚĲĬШƣőƖŸƨŊőŸƨƣШƣőĲШƣőĲƚŔƚЯШĤŸƣőШċƣШƣőĲШ
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ĲũĲůĲŰƣШċŰĬШƚƣƖƨĦƣƨƖĲШũĲƻĲũЮШĬĬŔƣŔŸŰċũũǃЯШŔƣШƽŔũũШĲǂƓũċŔŰШƣőĲШĦŸůƓŸŰĲŰƣр
ĤċƚĲĬШċƓƓƖŸċĦőШċĬŸƓƣĲĬШƣŸШůŸƻĲШŉƖŸůШƣőĲШƓŔĲƖШċŰĬШƚƓċŰĬƖĲũШĬċůċŊĲШƣŸШƣőĲШ
ŉƨũũШƚƣƖƨĦƣƨƖĲШĬċůċŊĲШƚƣċƣĲЮШÑőŔƚШƚƣƨĬǃШċũƚŸШĦŸŰƣċŔŰƚШċШƚůċũũШƻċũŔĬċƣŔŸŰШ
ƚĲĦƣŔŸŰШƣőċƣШƨƚĲƚШƣőĲШĬċƣċШŸŉШƚőċťĲШƣċĤũĲШƣĲƚƣƚШŸŉШċШƚŔůƓũĲШĤƨŔũĬŔŰŊЯШċƚШƽĲũũШ
ċƚШċШƣőƖĲĲрĬŔůĲŰƚŔŸŰċũШůċĦƖŸШĲũĲůĲŰƣШůŸĬĲũШŸŉШƚċŔĬШĤƨŔũĬŔŰŊЯШƣŸШƚĲĲШőŸƽШ
ƽĲũũШƣőŔƚШůĲƣőŸĬŸũŸŊǃШĦċŰШċƚƚĲƚƚШƣőĲШĬċůċŊĲЮШÑőĲШůŸĬĲũШŔƚШċũƚŸШƨƚĲĬШƣŸШ
ƣĲƚƣШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШƨƚŔŰŊШƣőŔƚШE?ÂШƣŸШċĦĦŸƨŰƣШŉŸƖШĤŸƣőШĬƨƖċƣŔŸŰШĲǭĲĦƣƚШ
ċŰĬШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰЯШƚőŸƽŔŰŊШċŰШŔůƓƖŸƻĲůĲŰƣШŸƻĲƖШĬƖŔŉƣрĤċƚĲĬШŸŰũǃШ
ůĲƣőŸĬƚЮ 

ffЮ 9őċƓƣĲƖШΟШĲǂƓċŰĬƚШŸŰШƣőĲШůĲƣőŸĬƚШĬĲƻĲũŸƓĲĬШŔŰШ9őċƓƣĲƖШΞЯШŰŸƽШĬĲċũŔŰŊШ
ƽŔƣőШůŸĬĲũƚШŸŉШƖĲċũШĤƨŔũĬŔŰŊƚЮШÑőĲШŸĤŢĲĦƣŔƻĲƚШőĲƖĲШċƖĲШƣŸШůĲċƚƨƖĲШƣőĲШŔůƓċĦƣШ
ŔŰШŉƖċŊŔũŔƣǃШċƚШƽĲũũШċƚШŔŰШƖŔƚťШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲЯШċŰĬШƣŸШƻċũŔĬċƣĲШƣőĲШ
ůĲƣőŸĬŸũŸŊǃШƽŔƣőШƖĲċũШĬċƣċЮШcĲƖĲЯШƣőĲШůĲƣőŸĬŸũŸŊǃШŔƚШǯƖƚƣШċƓƓũŔĲĬШƣŸШċƚƚĲƚƚШ
ċŰĬШĦŸůƓċƖĲЯШċƚШċШŉŸƖůШŸŉШƻċũŔĬċƣŔŸŰЯШƣőĲШĬċůċŊĲШĦŸůƓƨƣĲĬШŉŸƖШƣőĲШůŸĬĲũШ
ƽŔƣőШƣőĲШŸĤƚĲƖƻċƣŔŸŰƚШŸŉШċШÖÅ~ШƚƣƖƨĦƣƨƖĲШũŸĦċƣĲĬШŔŰШ9ĲŰƣƖċũШfƣċũǃШĬċůċŊĲĬШ
ĤǃШċШƖĲċũШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲЮШÑőĲШĦċƚĲШĦŸŰƚŔĬĲƖĲĬШŔƚШċШƖċƖĲШĲǂċůƓũĲШƽőĲƖĲШ
ƣőĲƖĲШŔƚШċШĬċůċŊĲШƚƨƖƻĲǃШċŰĬШŊƖŸƨŰĬШůŸƣŔŸŰШĬċƣċШĤĲƣƽĲĲŰШĲċĦőШƚĲŔƚůŔĦШ
ĲƻĲŰƣЮШÑőŔƚШĦőċƓƣĲƖШċũƚŸШĦŸŰƣċŔŰƚШƣőĲШůĲƣőŸĬŸũŸŊǃШŉŸƖШĬĲƖŔƻŔŰŊШĬċůċŊĲр
ĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШċШƚĲƣШŸŉШÖÅ~ШĤƨŔũĬŔŰŊƚЯШǯŰĬŔŰŊШƣőĲШƣƖĲŰĬƚШŔŰШ
ƣĲƖůƚШŸŉШũŸƚƚШŸŉШĦċƓċĦŔƣǃШƽőĲŰШƣƖċŰƚŔƣŔŸŰŔŰŊШĤĲƣƽĲĲŰШĬċůċŊĲШƚƣċƣĲƚЮШÑőĲШ
ĦőċƓƣĲƖШĦŸŰĦũƨĬĲƚШƽŔƣőШƣőĲШƖŔƚťШċƚƚĲƚƚůĲŰƣШŸŉШƣőĲƚĲШƚƣƖƨĦƣƨƖĲƚЯШůĲċƚƨƖŔŰŊШ
ƣőĲШŔůƓċĦƣШŸŉШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШċƚШƽĲũũШċƚШƣőĲШŔŰĦƖĲċƚĲШŔŰШőċǍċƖĬШĬƨĲШ
ƣŸШ ƚĲŔƚůŔĦШ ƚĲƕƨĲŰĦĲƚШċŰĬШ ĦŸůƓċƖŔŰŊШ ŔƣШ ƣŸШ ƣőĲШ ĦŸŰƻĲŰƣŔŸŰċũШ ~ÉрŸŰũǃШ
ċƓƓƖŸċĦőЮ 

fffЮ  ĲǂƣЯШ9őċƓƣĲƖШΠШŉŸĦƨƚĲƚШŸŰШůĲċƚƨƖŔŰŊШƣőĲШŔůƓċĦƣƚШŸŰШċШƖĲŊŔŸŰċũШƚĦċũĲЯШ
ƨƚŔŰŊШƣőĲШƣƖĲŰĬƚШċŰĬШĬċƣċШŉƖŸůШ9őċƓƣĲƖШΟШƣŸШċƚƚĲƚƚШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШ
ĤƨŔũĬŔŰŊƚШŔŰШċШƖĲŊŔŸŰШƽőĲŰШƚƨĤŢĲĦƣĲĬШƣŸШċШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲЮШ[ŸƖШƣőŔƚШƽĲШ
ĤƨŔũĬШċШƖŔƚťШůŸĬĲũШƣőċƣШċŔůƚШƣŸШƖĲƓƖĲƚĲŰƣШƣőĲШƖĲŊŔŸŰШŸŉШ9ĲŰƣƖċũШfƣċũǃШőŔƣШĤǃШƣőĲШ
ΞΜΝΣШƚĲƕƨĲŰĦĲЮШÑőŔƚШůŸĬĲũШĦŸŰƣċŔŰƚШƽŔƣőШċШƓŸƖƣŉŸũŔŸШŸŉШÖÅ~ШĤƨŔũĬŔŰŊƚШ
ƽŔƣőŔŰШƣőĲШĬŔǭĲƖĲŰƣШƣŸƽŰƚШċŰĬШƨƚĲШċШőċǍċƖĬШůŸĬĲũШĤċƚĲĬШŸŰШƣőĲШŸĤƚĲƖƻĲĬШ
ŔŰƣĲŰƚŔƣŔĲƚШŸŉШƣőĲШĲƻĲŰƣƚЮШÑőĲШůċŔŰШŔŰĦũƨƚŔŸŰШŸŉШƣőŔƚШĦőċƓƣĲƖШŔƚШƣőĲШŊĲŰĲƖċƣŔŸŰШ
ŸŉШĬċůċŊĲШĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШĤǃШůŸĬŔŉǃŔŰŊШĲǂŔƚƣŔŰŊШĦƨƖƻĲƚШŉŸƖůШƣőĲШ
ũŔƣĲƖċƣƨƖĲШƨƚŔŰŊШƣőĲШĬċƣċШŉƖŸůШƓƖĲƻŔŸƨƚШƚĲĦƣŔŸŰƚЮШÑőĲШůċŔŰШŊŸċũƚШŔƚШƣŸШ
ĦŸůƓċƖĲШƣőĲШƓƖĲĬŔĦƣŔŸŰƚШŸŉШƣőĲШůŸĬĲũƚШƽŔƣőШƣőĲШĬċůċŊĲШŸĤƚĲƖƻċƣŔŸŰƚШ
ċƻċŔũċĤũĲШċƚШƽĲũũШċƚШƣŸШůĲċƚƨƖĲШƣőĲШŔůƓċĦƣШŸŉШŔŰĦũƨĬŔŰŊШŸƖШŰŸƣШĦƨůƨũċƣŔƻĲШ
ĬċůċŊĲШŔŰШƣőĲШůŸĬĲũЮ 
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ÑőĲШƚĲĦŸŰĬШůċŔŰШƓċƖƣЯШƽőŔĦőШĦŸŰƚŔƚƣƚШŸŉШ9őċƓƣĲƖШΡЯШĬĲũƻĲƚШŔŰƣŸШŔŰƻĲƚƣŔŊċƣŔŰŊШƚŸůĲШŸƣőĲƖШ
ĦŸůƓŸŰĲŰƣƚШŸŉШƖŔƚťШċŰċũǃƚŔƚЮШÑőĲШǯƖƚƣШŔƚƚƨĲШĬŔƚĦƨƚƚĲĬШŔƚШƖĲũċƣĲĬШƣŸШőċǍċƖĬШĦŸŰƚŔƚƣĲŰƣШ
ŊƖŸƨŰĬШůŸƣŔŸŰШƚĲũĲĦƣŔŸŰЯШĲƻċũƨċƣŔŰŊШƣőĲШċƓƓƖŸƓƖŔċƣĲŰĲƚƚШŸŉШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰƚШƨƚĲĬШŉŸƖШ
ĬĲƻĲũŸƓŔŰŊШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЮШÑőŔƚШĦőċƓƣĲƖШőċƚШƣőĲШŸĤŢĲĦƣŔƻĲШŸŉШĲƻċũƨċƣŔŰŊШƣőĲШũĲŊŔƣŔůċĦǃШŸŉШ
ƨƚŔŰŊШƚŸŔũШƖĲĦŸƖĬĲĬШŊƖŸƨŰĬШůŸƣŔŸŰƚШůŔǂĲĬШƽŔƣőШƖŸĦťШůŸƣŔŸŰƚШŉŸƖШŰŸŰũŔŰĲċƖШċŰċũǃƚŔƚШƨƚĲĬШ
ŉŸƖШƖŔƚťШċƚƚĲƚƚůĲŰƣЮШÑőŔƚШŔƚШĬŸŰĲШĤǃШƚƨĤŢĲĦƣŔŰŊШĬŔǭĲƖĲŰƣШƚĲƣƚШŸŉШőċǍċƖĬШĦŸŰƚŔƚƣĲŰƣШƚŸŔũШ
ċŰĬШƖŸĦťШŊƖŸƨŰĬШůŸƣŔŸŰƚШƣŸШċШĤċƣƣĲƖǃШŸŉШƣĲƚƣƚЯШċƚƚĲƚƚŔŰŊШĬŔǭĲƖĲŰƣШŔŰƣĲŰƚŔƣǃШůĲċƚƨƖĲƚШċŰĬШ
ƖĲƚƓŸŰƚĲШůĲƣƖŔĦƚШƨƚŔŰŊШƚŔůƓũŔǯĲĬШůŸĬĲũƚЮШÑőĲШƚĲĦŸŰĬШŔƚƚƨĲШĬŔƚĦƨƚƚĲĬШƽŔƣőŔŰШƣőŔƚШ
ĦőċƓƣĲƖШƖĲũċƣĲƚШƣŸШƣőĲШŰƨůĤĲƖШŸŉШċŰċũǃƚĲƚШƣőċƣШċƖĲШŸŉƣĲŰШƖĲƕƨŔƖĲĬШƣŸШĬĲƻĲũŸƓШŉƖċŊŔũŔƣǃШ
ĦƨƖƻĲƚЯШċƚШŸŉƣĲŰШƣőĲƚĲШƓƖŸĦĲƚƚĲƚШƖĲƕƨŔƖĲШċШũċƖŊĲШŰƨůĤĲƖШŸŉШƣŔůĲрĦŸŰƚƨůŔŰŊШƣŔůĲШőŔƚƣŸƖǃШ
ċŰċũǃƚĲƚЮШÑőĲƖĲŉŸƖĲЯШƣőŔƚШĦőċƓƣĲƖШĦŸŰƣċŔŰƚШċШůĲƣőŸĬŸũŸŊǃШƣőċƣШƨƚĲƚШ7ċǃĲƚŔċŰШƨƓĬċƣŔŰŊШ
ƣőċƣШőĲũƓƚШƚĲũĲĦƣШƣőĲШůŸƚƣШŔůƓŸƖƣċŰƣШŔŰƣĲŰƚŔƣǃШũĲƻĲũƚШċƚШƽĲũũШċƚШƣŸШŸƓƣŔůŔǍĲШƣőĲШƓċƖċůĲƣĲƖШ
ƚĲũĲĦƣŔŸŰШŔŰШŸƖĬĲƖШƣŸШƖĲĬƨĦĲШƣőĲШŰƨůĤĲƖШŸŉШċŰċũǃƚĲƚШŸŉƣĲŰШƖĲƕƨŔƖĲĬШƣŸШĬĲƻĲũŸƓШőċǍċƖĬШ
ĦŸŰƚŔƚƣĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЮ 

 ŸƣĲШƣőċƣШċũũШĦőċƓƣĲƖƚШŔŰШƣőŔƚШƣőĲƚŔƚШƽĲƖĲШĬĲƻĲũŸƓĲĬШċƚШŔŰĬŔƻŔĬƨċũШƖĲƚĲċƖĦőШƓċƓĲƖƚЯШċŰĬШ
ƣőĲƖĲŉŸƖĲШƚŸůĲШƖĲƓĲƣŔƣŔŸŰШŸŉШĦŸŰĦĲƓƣƚШċŰĬШŔĬĲċƚШĤĲƣƽĲĲŰШƣőĲůШŔƚШƣŸШĤĲШĲǂƓĲĦƣĲĬЮ 

 



9c ÂÑEÅЮΥ 

 
 

 

 

 

 

 

 

9őċƓƣĲƖЮΥЮцЮfůƓƖŸƻŔŰŊЮ?ċůċŊĲЮEƚƣŔůċƣŔŸŰЮ
ŔŰЮÖÅ~ЮÉƣƖƨĦƣƨƖĲƚжЮEŰĲƖŊǃЮċŰĬЮ
?ŔƚƓũċĦĲůĲŰƣц7ċƚĲĬЮ~ĲƣőŸĬŸũŸŊǃ 
ÑőŔƚШĦőċƓƣĲƖШŔƚШĲǂƣĲŰƚŔƻĲũǃШĤċƚĲĬШŸŰШƣőĲШŉŸũũŸƽŔŰŊШƓƨĤũŔĦċƣŔŸŰа 
fŶċƖƖŔƣƨеЮÂдЮ]дЮĬĲЮÄдеЮuŸőƖċŰŊŔеЮ~деЮ҂Ю7ċǍǍƨƖƖŸеЮÂдЮёΥΣΥΧђдЮ?ċůċŊĲЮċƚƚĲƚƚůĲŰƣЮŸŉЮ
ƨŰƖĲŔŰŉŸƖĦĲĬЮůċƚŸŰƖǃЮĤƨŔũĬŔŰŊƚЮŔŰĦŸƖƓŸƖċƣŔŰŊЮĬċůċŊĲЮċĦĦƨůƨũċƣŔŸŰдЮEċƖƣőƕƨċťĲЮ
EŰŊŔŰĲĲƖŔŰŊЮ҂ЮÉƣƖƨĦƣƨƖċũЮ?ǃŰċůŔĦƚдЮőƣƣƓƚжффĬŸŔдŸƖŊфΤΣдΤΣΣΥфĲƕĲдΧΤΣΩ 
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Ξ f~ÂÅ§éf ]Ш ? ~ ]EШ EÉÑf~ Ñf§ Ш f Ш ÖÅ~Ш
ÉÑÅÖ9ÑÖÅEÉаШ E EÅ]òШ  ?Ш ?fÉÂx 9E~E Ñр
7 ÉE?Ш~EÑc§?§x§]ò 

ΞЮΝ f ÑÅ§?Ö9Ñf§  
fŰĦŸƖƓŸƖċƣŔŰŊШƣőĲШĲǭĲĦƣƚШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲШċŰĬШĦċƓċĦŔƣǃШũŸƚƚШŸŉШƚƣƖƨĦƣƨƖĲƚШŔŰШ
ƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚШŔŰƣŸШƖŔƚťШċƚƚĲƚƚůĲŰƣШőċƚШƓƖŸƻĲĬШƣŸШĤĲШĦőċũũĲŰŊŔŰŊЯШƓƖŔůċƖŔũǃШĬƨĲШƣŸШ
ƣőĲШĦŸůƓũĲǂŔƣǃШċŰĬШƣőĲШũċĦťШŸŉШċƓƓƖŸƓƖŔċƣĲШċŰċũǃƚŔƚШƣŸŸũƚЮШ ƚШċШƖĲƚƨũƣЯШĲǂŔƚƣŔŰŊШƖŔƚťШ
ċƚƚĲƚƚůĲŰƣШƓƖŸĦĲĬƨƖĲƚШŸŉƣĲŰШƨŰĬĲƖĲƚƣŔůċƣĲШũŸƚƚĲƚШĤǃШċƚƚƨůŔŰŊШŔŰƣċĦƣШƚƣƖƨĦƣƨƖċũШ
ĤĲőċƻŔŸƖШĲƻĲŰШŉŸƖШƖĲƓĲċƣĲĬШĲƻĲŰƣƚЯШŉċŔũŔŰŊШƣŸШċĦĦŸƨŰƣШŉŸƖШƣőĲШƚŔŊŰŔǯĦċŰƣШũŸƚƚĲƚШĦċƨƚĲĬШĤǃШ
ĦƨůƨũċƣŔƻĲШĬċůċŊĲƚЮШ[ŸƖШŔŰƚƣċŰĦĲЯШƚĲƻĲƖċũШƚƣƨĬŔĲƚЯШĤċƚĲĬШŸŰШŰƨůĲƖŔĦċũШůĲƣőŸĬƚЯШ
ĦŸŰĦũƨĬĲĬШƣőċƣШ ĬċůċŊĲĬШ ůċƚŸŰƖǃШ ĤƨŔũĬŔŰŊƚШ ċƖĲШ ƓƖŸŰĲШ ƣŸШ ŉƨƖƣőĲƖШ ĬċůċŊĲШ ĬƨƖŔŰŊШ
ċŉƣĲƖƚőŸĦťƚЯШċũůŸƚƣЮĲǂĦũƨƚŔƻĲũǃЯШƽőĲŰШƣőĲШċŉƣĲƖƚőŸĦťѣƚШŊƖŸƨŰĬШůŸƣŔŸŰШŔŰƣĲŰƚŔƣǃШċƣШƣőĲШ
ƚŔƣĲШĲǂĦĲĲĬƚШƣőċƣШŸŉШƣőĲШůċŔŰƚőŸĦťШы~ŸƨǃŔċŰŰŸƨЯШĲƣШċũЮЯШΞΜΝΠбШ]ƖŔůċǍШċŰĬШ~ċũŔƚċŰЯШ
ΞΜΝΤьЮШÑőĲƚĲШǯŰĬŔŰŊƚШċƓƓĲċƖШƚŸůĲƽőċƣШĦŸŰƣƖċĬŔĦƣŸƖǃШƣŸШƣőĲШŸĤƚĲƖƻĲĬШĦċƚĲƚШƽőĲƖĲШ
ƚƣƖƨĦƣƨƖċũШĬċůċŊĲШċĦĦƨůƨũċƣĲĬШĲƻĲŰШƽőĲŰШċŉƣĲƖƚőŸĦťШŔŰƣĲŰƚŔƣǃШƽċƚШŊĲŰĲƖċũũǃШũŸƽĲƖШ
ƣőċŰШƣőċƣШŸŉШƣőĲШůċŔŰƚőŸĦťЮШÑőŔƚШĬŔƚĦƖĲƓċŰĦǃШĤĲƣƽĲĲŰШƣőĲШŰƨůĲƖŔĦċũШƖĲƚƨũƣƚШċŰĬШǯĲũĬШ
ŸĤƚĲƖƻċƣŔŸŰƚШŔƚШůċŔŰũǃШƖĲũċƣĲĬШƣŸШƣőĲШŔŰĦċƓċĤŔũŔƣǃШŸŉШƣőĲШĲŰŊŔŰĲĲƖŔŰŊШƣŸŸũƚШƣŸШĦċƓƣƨƖĲШŔƣШ
ƖċƣőĲƖШ ƣőċŰШ ƣŸШ ƖĲċũŔƣǃЮШ ÑŸШ ĲǭĲĦƣŔƻĲũǃШ ċƚƚĲƚƚШ ƣőĲШ ƚƣƖƨĦƣƨƖċũШ ƓĲƖŉŸƖůċŰĦĲШ ƽŔƣőŔŰШ ċШ
ƓƖŸĤċĤŔũŔƚƣŔĦШŉƖċůĲƽŸƖťЯШĲЮŊЮЯШŔŰШƖŔƚťШċŰċũǃƚŔƚЯШŔƣШŔƚШĦƖƨĦŔċũШƣŸШőċƻĲШċШƖĲũŔċĤũĲШůĲƣőŸĬШƣőċƣШ
ƕƨċŰƣŔǯĲƚШƣőĲШċĦƣƨċũШƓőǃƚŔĦċũШĬċůċŊĲƚШŔŰĬƨĦĲĬШƣŸШƣőĲШƚƣƖƨĦƣƨƖĲЮШÑőĲƚĲШŔŰĦũƨĬĲаШыŔьШċШ
ƚƣƖƨĦƣƨƖċũШůŸĬĲũШƣőċƣШŔƚШĦċƓċĤũĲШŸŉШƖĲǰĲĦƣŔŰŊШƣőĲШƓƖŸŊƖĲƚƚŔŸŰШŸŉШĬċůċŊĲбШċŰĬЯШыŔŔьШċŰШ
ċƓƓƖŸƓƖŔċƣĲШĬċůċŊĲШŔŰĬĲǂШƣőċƣШƖĲǰĲĦƣƚШƣőĲШċĦĦƨůƨũċƣŔŸŰШŸŉШƣőĲШĬċůċŊĲЮШìĲШĤƖŔĲǰǃШ
ĬŔƚĦƨƚƚШƣőĲƚĲШƣƽŸШċƚƓĲĦƣƚШŔŰШƣőĲШŉŸũũŸƽŔŰŊЮ 

ĦĦŸƨŰƣŔŰŊШŉŸƖШƓĲƖŉŸƖůċŰĦĲШĬĲƣĲƖŔŸƖċƣŔŸŰШĬƨĲШƣŸШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚШŸƖШŊƖŸƨŰĬШůŸƣŔŸŰШ
ĬƨƖċƣŔŸŰШ ŔŰШ ƚƣƖƨĦƣƨƖċũШ ůŸĬĲũƚШ ƖĲƕƨŔƖĲƚШ ƚŸƓőŔƚƣŔĦċƣĲĬШ ůŸĬĲũũŔŰŊШ ċƓƓƖŸċĦőĲƚШ ƣőċƣШ
ĦŸŰƚŔĬĲƖШƽŔƣőŔŰШĦǃĦũĲШƚƣƖĲŰŊƣőШċŰĬШƚƣŔǭŰĲƚƚШĬĲŊƖċĬċƣŔŸŰШĬƨƖċƣŔŸŰШы9őċŰĬƖċůŸőċŰШĲƣШċũЮЯШ
ΞΜΝΣбШ§ƣČƖŸũċШĲƣШċũЮЯШΞΜΞΟьЮШfŰШċĬĬŔƣŔŸŰЯШċŰċũǃƣŔĦċũШƖŔƚťШċƚƚĲƚƚůĲŰƣШĦŸůůŸŰũǃШŔŰƻŸũƻĲƚШ
ƓĲƖŉŸƖůŔŰŊШŰƨůĲƖŸƨƚШŰŸŰũŔŰĲċƖШƣŔůĲШőŔƚƣŸƖǃШċŰċũǃƚĲƚШƣŸШċĦĦƨƖċƣĲũǃШċƚƚĲƚƚШƣőĲШƖĲƚƓŸŰƚĲШ
ŸŉШċШƚƣƖƨĦƣƨƖĲШċƣШĬŔǭĲƖĲŰƣШũĲƻĲũƚШŸŉШŊƖŸƨŰĬШůŸƣŔŸŰШŔŰƣĲŰƚŔƣǃЮШÑőĲƖĲŉŸƖĲЯШƣŸШĤĲШƓƖċĦƣŔĦċũШŔƣШŔƚШ
ĲƚƚĲŰƣŔċũШ ƣŸШ ĲůƓũŸǃШ ŰƨůĲƖŔĦċũШ ůŸĬĲũƚШ ƣőċƣШ ĦċŰШ ĲǭŔĦŔĲŰƣũǃШ ĦŸŰĬƨĦƣШ ƚƨĦőШ őĲċƻǃШ
ĦŸůƓƨƣċƣŔŸŰƚШŔŰШċШƖĲċƚŸŰċĤũĲШƣŔůĲЮШcŸƽĲƻĲƖЯШƚŔŰĦĲШƣőĲШċƚƚĲƚƚůĲŰƣШƖĲƕƨŔƖĲƚШĲƻċũƨċƣŔŰŊШ
ƣőĲШƖĲƚƓŸŰƚĲШċƣШƣőĲШĲũĲůĲŰƣШũĲƻĲũЯШƣőĲШŰƨůĲƖŔĦċũШůŸĬĲũШůƨƚƣШċũƚŸШĤĲШĦċƓċĤũĲШŸŉШ
ċĦĦƨƖċƣĲũǃШƖĲƓƖĲƚĲŰƣŔŰŊШƣőĲШƖĲƚƓŸŰƚĲШŸŉШĲċĦőШĲũĲůĲŰƣЮШÂƖŸŊƖĲƚƚШőċƚШĤĲĲŰШůċĬĲШŉŸƖШƚƨĦőШ
ůŸĬĲũŔŰŊШĦŸŰƚŔĬĲƖċƣŔŸŰƚШŔŰШƖĲŔŰŉŸƖĦĲĬШĦŸŰĦƖĲƣĲШыÅ9ьШċŰĬШƚƣĲĲũШƚƣƖƨĦƣƨƖċũШĦŸůƓŸŰĲŰƣƚШ
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ыfĤċƖƖċШĲƣШċũЯШΞΜΜΡШċŰĬШxŔŊŰŸƚШċŰĬШuƖċƽŔŰťũĲƖЯШΞΜΝΝьЮШÑőĲƚĲШůŸĬĲũŔŰŊШċƓƓƖŸċĦőĲƚШ
ĲǂƓũŔĦŔƣũǃШ ĦċƓƣƨƖĲШ ƣőĲШ ĬċůċŊĲШ ċĦĦƨůƨũċƣŔŸŰШ ƽőŔũĲШ ťĲĲƓŔŰŊШ ƣőĲШ ƚŔůƓũŔĦŔƣǃШ ŸŉШ ƣőĲШ
ċƓƓƖŸċĦőЮШÑőĲШċƨƣőŸƖƚЯШőŸƽĲƻĲƖЯШċƖĲШƨŰċƽċƖĲШŸŉШĲƕƨŔƻċũĲŰƣШƚŔůƓũŔǯĲĬШůŸĬĲũƚШŉŸƖШÖÅ~Ш
ƚƣƖƨĦƣƨƖċũШĲũĲůĲŰƣƚШĤĲƚŔĬĲƚШƣőĲШĦŸůƓũĲǂШůŔĦƖŸрĲũĲůĲŰƣШůŸĬĲũƚЮШ 

fŰШŊĲŰĲƖċũЯШƣőƖĲĲШċũƣĲƖŰċƣŔƻĲƚЯШŔŰĦũƨĬŔŰŊШǯŰŔƣĲШĲũĲůĲŰƣШůŸĬĲũƚШы[E~ьЯШĬŔƚƣŔŰĦƣШĲũĲůĲŰƣШ
ůŸĬĲũƚШы?E~ьЯШŸƖШĲƕƨŔƻċũĲŰƣШŉƖċůĲШůŸĬĲũƚШыE[~ьЯШőċƻĲШĤĲĲŰШƓƖŸƓŸƚĲĬШŉŸƖШůŸĬĲũŔŰŊШ
ÖÅ~ШĤƨŔũĬŔŰŊƚЮШ[E~ШċƓƓƖŸċĦőĲƚЯШĲЮŊЮЯШƖĲŉĲƖШƣŸШìŔũĬŔŰŊШĲƣШċũЮЯШыΞΜΝΤьЯШƣǃƓŔĦċũũǃШĬŔƻŔĬĲШƣőĲШ
ÖÅ~ШĦŸůƓŸŰĲŰƣƚШŔŰƣŸШƚůċũũШĲũĲůĲŰƣƚЯШĲŔƣőĲƖШĲǂƓũŔĦŔƣũǃШůŸĬĲũŔŰŊШĲċĦőШĤƖŔĦťШċŰĬШůŸƖƣċƖШ
ŸƖШĲůƓũŸǃŔŰŊШ?E~ШƽŔƣőШĲƕƨŔƻċũĲŰƣШƓƖŸƓĲƖƣŔĲƚШċŰĬШŔŰƣĲƖċĦƣŔŸŰШƖƨũĲƚЮШÑőŔƚШċƓƓƖŸċĦőШċũũŸƽƚШ
ŉŸƖШůŸƖĲШċĦĦƨƖċƣĲШŸĤƚĲƖƻċƣŔŸŰШŸŉШĬċůċŊĲШƓċƣƣĲƖŰƚШċŰĬШƓƖĲĬŔĦƣŔŸŰШŸŉШĦǃĦũŔĦШċŰĬШŰŸŰũŔŰĲċƖШ
ĤĲőċƻŔŸƖШĤƨƣШŔƣШĦŸůĲƚШƽŔƣőШċШőŔŊőШĦŸůƓƨƣċƣŔŸŰċũШĦŸƚƣЯШůċťŔŰŊШŔƣШŔůƓƖċĦƣŔĦċũШŉŸƖШƖŔƚťШ
ċƚƚĲƚƚůĲŰƣШƓƨƖƓŸƚĲƚЮШ§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШE[~ШċƓƓƖŸċĦőĲƚШыĲЮŊЮЯШÉŔċŰŸШĲƣШċũЮЯШΞΜΝΥЯШ
§ƣƣŸŰĲũũŔШĲƣШċũЮЯШΞΜΞΞЯШŰŊŔŸũŔũũŔШĲƣШċũЮЯШΞΜΞΞЯШ9ċƣƣċƖŔШċŰĬШ~ċŊĲŰĲƚЯШΞΜΞΞьШƚŔůƓũŔŉǃШƣőĲШ
ƚƣƖƨĦƣƨƖĲШŔŰƣŸШċШĦŸůĤŔŰċƣŔŸŰШŸŉШƓŔĲƖƚЯШƚƓċŰĬƖĲũƚШċŰĬШƖŔŊŔĬШǍŸŰĲƚЯШĲůƓũŸǃŔŰŊШĲŔƣőĲƖШ
ůċĦƖŸĲũĲůĲŰƣƚЯШůĲůĤĲƖƚШƽŔƣőШũƨůƓĲĬШƓũċƚƣŔĦŔƣǃЯШŸƖШŉŸƖĦĲрĤċƚĲĬШǯĤĲƖШĲũĲůĲŰƣƚЯШƽőŔĦőШ
őĲũƓШĲǂƓĲĬŔƣĲШĦŸůƓƨƣċƣŔŸŰƚШĤƨƣШůċǃШƚċĦƖŔǯĦĲШċĦĦƨƖċĦǃШŔŰШĦċƓƣƨƖŔŰŊШŉċŔũƨƖĲШůŸĬĲƚШċŰĬШ
ƚƣƖƨĦƣƨƖċũШĬĲŊƖċĬċƣŔŸŰЮШÑőŔƚШũċƣƣĲƖШůŸĬĲũŔŰŊШċƓƓƖŸċĦőШŔŰƣĲŰĬƚШƣŸШƚƣƖŔťĲШċШĤċũċŰĦĲШ
ĤĲƣƽĲĲŰШĦŸůƓƨƣċƣŔŸŰċũШĲǭŔĦŔĲŰĦǃШċŰĬШƣőĲШŰĲĦĲƚƚċƖǃШũĲƻĲũШŸŉШĬĲƣċŔũЮШcŸƽĲƻĲƖЯШƣőĲШ
ĦƨƖƖĲŰƣШ E[~Ш ċƓƓƖŸċĦőĲƚЯШ ċũƣőŸƨŊőШ ƽŔĬĲũǃШ ƨƚĲĬШ ŔŰШ ċŰċũǃƣŔĦċũШ ƖŔƚťШ ċƚƚĲƚƚůĲŰƣШ
ŉƖċůĲƽŸƖťƚЯШċƖĲШŰŸƣШĦċƓċĤũĲШŸŉШůŸĬĲũŔŰŊШƣőĲШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰЮ 

fŰШƣőĲШċĤƚĲŰĦĲШŸŉШƚŔůƓũŔǯĲĬШůŸĬĲũƚШŉŸƖШÖÅ~ШĲũĲůĲŰƣƚШƣőċƣШċĦĦŸƨŰƣШŉŸƖШĦǃĦũŔĦШƚƣƖĲŰŊƣőШ
ċŰĬШƚƣŔǭŰĲƚƚШĬĲŊƖċĬċƣŔŸŰƚЯШċШĦŸůƓĲŰƚċƣŔŸŰШĦŸƨũĬШĤĲШĲůƓũŸǃŔŰŊШĬċůċŊĲШůĲċƚƨƖĲƚШƣőċƣШ
ċƖĲШċĤũĲШƣŸШƖĲƓƖĲƚĲŰƣШċĦĦƨůƨũċƣŔŸŰШŸŉШĬċůċŊĲЯШĲƻĲŰШŔŉШƣőĲǃШċƖĲШŰŸƣШĲǂƓũŔĦŔƣũǃШĦċƓƣƨƖĲĬШĤǃШ
ĦőċŰŊĲƚШŔŰШƣőĲШƓƖŸƓĲƖƣŔĲƚШŸŉШƣőĲШĲũĲůĲŰƣƚШŔŰШƣőĲШƚƣƖƨĦƣƨƖċũШůŸĬĲũЮШ~ĲċƚƨƖŔŰŊШƣőĲШƚĲƻĲƖŔƣǃШ
ŸŉШĬċůċŊĲШŔŰШĤƨŔũĬŔŰŊƚШŔƚШĦŸůůŸŰũǃШƓĲƖŉŸƖůĲĬШĤǃШůŸŰŔƣŸƖŔŰŊШƣőĲШƻċũƨĲƚШċƣƣċŔŰĲĬШĤǃШ
ĲŰŊŔŰĲĲƖŔŰŊШĬĲůċŰĬШƓċƖċůĲƣĲƖƚШыE?ÂƚьШƣőċƣШċƖĲШőŔŊőũǃШĦŸƖƖĲũċƣĲĬШƽŔƣőШƓƖĲĬĲǯŰĲĬШ
ĬċůċŊĲШŸƖШƓĲƖŉŸƖůċŰĦĲШƚƣċƣĲƚШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲЮШìĲũũрƚƨƓƓŸƖƣĲĬШĤǃШĲǂƓĲƖŔůĲŰƣċũШĬċƣċЯШ
ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШE?ÂƚЯШƚƨĦőШċƚШĬƖŔŉƣШċƣШƣőĲШĲũĲůĲŰƣШũĲƻĲũШŸƖШċĦƖŸƚƚШƣőĲШĲŰƣŔƖĲШ
ĤƨŔũĬŔŰŊШыÑŸůċǍĲƻŔĦШĲƣШċũЮЯШΝΦΦΣьЯШċƖĲШƣőĲШůŸƚƣШĦŸůůŸŰШƓċƖċůĲƣĲƖƚШŉŸƖШůŸŰŔƣŸƖŔŰŊШƣőĲШ
ĬċůċŊĲШƽőĲŰШƓĲƖŉŸƖůŔŰŊШŰƨůĲƖŔĦċũШƚƣƨĬŔĲƚЮШÑőĲǃШċƖĲШŸŉƣĲŰШůċƓƓĲĬШƽĲũũШƽŔƣőШƚƓĲĦŔǯĦШ
ƓőǃƚŔĦċũШ ĬċůċŊĲШ ƚƣċƣĲƚШ ƽŔƣőŔŰШ ċШ ƚƣƖƨĦƣƨƖĲЮШ cŸƽĲƻĲƖЯШ ċƚШ ċũũƨĬĲĬШ ƣŸШ ĲċƖũŔĲƖЯШ ĲƻĲŰШ
ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШE?ÂƚЯШ ƽőĲŰШ ƚŔůƓũĲШ ůŸĬĲũŔŰŊШ ċƓƓƖŸċĦőĲƚШ ċƖĲШ ƨƚĲĬЯШ ĦċŰŰŸƣШ
ƓƖŸƓĲƖũǃШƖĲǰĲĦƣШƣőĲШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШĲǭĲĦƣƚШŔŰШÖÅ~ШĤƨŔũĬŔŰŊƚЮШfŰШƚĲċƖĦőШŉŸƖШŰŸŰр
ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШĬċůċŊĲШůĲċƚƨƖĲƚШƣőċƣШƚőŸƽШƣőĲШċĦĦƨůƨũċƣŔŸŰШŸŉШĬċůċŊĲЯШůċŰǃШ



Â ċ Ŋ дЮҍЮΤΤ  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   

 

 
 
 
 

 

ƚƣƨĬŔĲƚШőċƻĲШƓƖŸƓŸƚĲĬШĬċůċŊĲШůĲċƚƨƖĲƚШŉŸƖШĬŔǭĲƖĲŰƣШƚƣƖƨĦƣƨƖċũШƣǃƓĲƚЯШƚŸůĲШŸŉШƽőŔĦőШ
ċƖĲШĤƖŔĲǰǃШĬŔƚĦƨƚƚĲĬШĤĲũŸƽЮШ 

ÉĲƻĲƖċũШƚƣƨĬŔĲƚШƓƖŸƓŸƚĲĬШůĲċƚƨƖŔŰŊШƣőĲШƚƣƖƨĦƣƨƖċũШƓĲƖŉŸƖůċŰĦĲШĤǃШůŸŰŔƣŸƖŔŰŊШƣőĲШ
ŉƨŰĬċůĲŰƣċũШƓĲƖŔŸĬШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲШŔŰШƣőĲШĦŸƨƖƚĲШŸŉШċŰċũǃƚŔƚШыÂĲƓŔШĲƣШċũЮЯШΞΜΞΝбШƖċƚШĲƣШ
ċũЮЯШΞΜΞΜШċŰĬШÅċůŸƚШċŰĬШxŸƨƖĲŰĦŸЯШΞΜΜΥьЮШÑőŔƚШŔƚШċŰШŔŰƣĲƖĲƚƣŔŰŊШƓċƖċůĲƣĲƖШƣőċƣШƚőŸƽƚШ
őŸƽШƣőĲШƚƣŔǭŰĲƚƚШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲШĬƖŸƓƚШŔŰШƣŔůĲШċŰĬШůċǃШƓŸƣĲŰƣŔċũũǃШƚőŸƽШƣőĲШƓƖŸŊƖĲƚƚШ
ŸŉШĬċůċŊĲЮШ[ŸũũŸƽŔŰŊШċŰŸƣőĲƖШƖŸƨƣĲЯШuŸƨƖŔƚШĲƣШċũЮЯШыΞΜΝΤьШƓƖŸƓŸƚĲĬШĲǂƓũŸƖŔŰŊШƣőĲШĦőċŰŊĲƚШ
ŔŰШĬċůƓŔŰŊШƓċƖċůĲƣĲƖƚШċƚШċШůĲċƚƨƖĲШƣőċƣШĲǂőŔĤŔƣƚШċШƚƣƖŸŰŊШƖĲũċƣŔŸŰƚőŔƓШƽŔƣőШĦƖċĦťШ
ŉŸƖůċƣŔŸŰЯШƓċƖƣŔĦƨũċƖũǃШŔŰШĦċƚĲƚШƽőĲƖĲШĬǃŰċůŔĦШƓƖŸƓĲƖƣŔĲƚШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲШĦċŰШĤĲШƣŔŊőƣũǃШ
ĦŸŰƣƖŸũũĲĬШĲǂƓĲƖŔůĲŰƣċũũǃЮШ§ƣőĲƖШƚƣƨĬŔĲƚШы]ĲŰƣŔũĲШċŰĬШ]ċũċƚƚŸЯШΞΜΞΝШċŰĬШÂĲĬŸŰĲШĲƣШċũЮЯШ
ΞΜΞΟьШƓƖŸƓŸƚĲĬШċŰШċũƣĲƖŰċƣŔƻĲШċƓƓƖŸċĦőШƣőċƣШůĲċƚƨƖĲƚШƣőĲШŔŰĬƨĦĲĬШĬċůċŊĲШƣőƖŸƨŊőШ
ĬŔƚƚŔƓċƣĲĬШĲŰĲƖŊǃШĬƨƖŔŰŊШŊƖŸƨŰĬШůŸƣŔŸŰШƚőċťŔŰŊЮШ ũũШƣőĲƚĲШƓƖŸƓŸƚċũƚШƚŸũƻĲШŸŰĲШƓċƖƣШŸŉШ
ƣőĲШƓƖŸĤũĲůЯШŔЮĲЮЯШƣőĲǃШƖĲǰĲĦƣШƣőĲШƓƖŸŊƖĲƚƚŔŸŰШŸŉШĬċůċŊĲЯШĤƨƣШƣőĲŔƖШċƓƓũŔĦċƣŔŸŰШƖĲůċŔŰƚШ
ƕƨĲƚƣŔŸŰċĤũĲШĤĲĦċƨƚĲШċШĦũĲċƖШƖĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƚƨĦőШůĲƣƖŔĦƚШċŰĬШƓőǃƚŔĦċũШĬċůċŊĲƚШ
ŔŰШ ƣőĲШ ƚƣƖƨĦƣƨƖĲШ őċƚШ ŰŸƣШǃĲƣШ ĤĲĲŰШ ĲƚƣċĤũŔƚőĲĬШыuċǍċŰƣǍŔШ ċŰĬШ éċůƻċƣƚŔťŸƚЯШΞΜΝΥбШ
7ĲŰċƻĲŰƣр9ũŔůĲŰƣШĲƣШċũЮЯШΞΜΞΝьЮШ 

ÖƚŔŰŊШůŸƖĲШċĬƻċŰĦĲĬШĬċůċŊĲШůĲċƚƨƖĲƚЯШƚƨĦőШċƚШƣőŸƚĲШĦċƓċĤũĲШŸŉШĦŸůĤŔŰŔŰŊШĤŸƣőШ
ĬŔƚƓũċĦĲůĲŰƣрШċŰĬШĲŰĲƖŊǃрĤċƚĲĬШůĲċƚƨƖĲƚШыòŸƨŰŊрsŔШÂċƖťШĲƣШċũЮЯШΝΦΥΡбШÅĲŔŰőŸƖŰШċŰĬШ
éċũũĲƚЯШΝΦΦΥЯШ9őƨŰŊШĲƣШċũЮЯШΝΦΦΦШċŰĬШÅĲůťŔШĲƣШċũЮШΝΦΦΦьЯШŔŰШƓũċĦĲШŸŉШƚŔůƓũĲШĬŔƚƓũċĦĲůĲŰƣр
ĤċƚĲĬШŸŰĲƚШƚĲĲůƚШċШũĲŊŔƣŔůċƣĲШċŰĬШůŸƖĲШƓƖċĦƣŔĦċũШƚŸũƨƣŔŸŰШыÉċƖőŸƚŔƚШĲƣШċũЮЯШΞΜΝΦЯШ
7ċƖċƚĦőŔŰŸШĲƣШċũЮЯШΞΜΞΟЯШEũр~ċŔƚƚŔШĲƣШċũЮЯШΞΜΞΞьЮШ ůŸŰŊШŸƣőĲƖШĬċůċŊĲШůĲċƚƨƖĲƚЯШƚĲƻĲƖċũШ
ƚƣƨĬŔĲƚШƚőŸƽĲĬШƣőĲШĤĲƣƣĲƖШƓĲƖŉŸƖůċŰĦĲШŸŉШÂċƖťШċŰĬШ ŰŊШĬċůċŊĲШŔŰĬĲǂШыòŸƨŰŊрsŔШÂċƖťШĲƣШ
ċũЮЯШΝΦΥΡьШŉŸƖШċƚƚĲƚƚŔŰŊШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŔŰШÖÅ~ШĤƨŔũĬŔŰŊƚШыÅŔŰċũĬŔŰШċŰĬШ ůċĬŔŸЯШ
ΞΜΝΥЯШĬĲШ ÄƨĲƻĲĬŸШ fŶċƖƖŔƣƨШ ĲƣШ ċũЮЯШ ΞΜΞΝЯШÉőĲŰШ ĲƣШ ċũЮЯШ ΞΜΞΞьШ ŔŰШ ĦŸůƓċƖŔƚŸŰШ ƽŔƣőШ
ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШ ĬċůċŊĲШ ůĲċƚƨƖĲƚЮШ ÑőĲƚĲШ ĬċůċŊĲШ ŔŰĬŔĦĲƚЯШ őŸƽĲƻĲƖЯШ ƽĲƖĲШ
ŸƖŔŊŔŰċũũǃШĬĲƻĲũŸƓĲĬШŉŸƖШŉƖċůĲШƚƣƖƨĦƣƨƖĲƚШŸƖШÅ9ШůĲůĤĲƖƚЯШċŰĬШƣőĲƖĲŉŸƖĲЯШċƚШŔƚШƣőĲŔƖШ
ċƓƓũŔĦċƣŔŸŰШŉŸƖШÖÅ~ШĤƨŔũĬŔŰŊƚШŔƚШƕƨĲƚƣŔŸŰċĤũĲЮШìĲШċƖĲШŰŸƣШċƽċƖĲШŸŉШċŰǃШƚƣƨĬŔĲƚШƣőċƣШ
ƻċũŔĬċƣĲĬШƣőĲШũĲŊŔƣŔůċĦǃШŸŉШŔƣƚШƨƚĲШŉŸƖШÖÅ~ШĤƨŔũĬŔŰŊƚШŸƖШƚƓĲĦŔǯĦċũũǃШĦċũŔĤƖċƣĲĬШŔƣƚШ
ƓċƖċůĲƣĲƖƚШŉŸƖШƣőŔƚШƚƣƖƨĦƣƨƖċũШƣǃƓĲЮШfŰШċĬĬŔƣŔŸŰЯШŰŸШŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШƣőĲШƖĲũċƣŔŸŰШ
ĤĲƣƽĲĲŰШƣőĲШƻċũƨĲƚШŸŉШƣőŔƚШŔŰĬĲǂШċŰĬШƣőĲШƓőǃƚŔĦċũШĬċůċŊĲШŸŉШƣőĲШÖÅ~ШĲũĲůĲŰƣƚШŔƚШ
ċƻċŔũċĤũĲЮШÑőŔƚШŔƚШĦũĲċƖũǃШċШĬƖċƽĤċĦťШƣőċƣШũŔůŔƣƚШŔƣƚШċƓƓũŔĦċƣŔŸŰШŔŰШŉƖċŊŔũŔƣǃШċŰċũǃƚŔƚШƚŔŰĦĲШ
ƣőĲШĲǂƓũŔĦŔƣШĬĲǯŰŔƣŔŸŰШŸŉШƣőĲШŸŰƚĲƣШŸŉШĬŔǭĲƖĲŰƣШĬċůċŊĲШƚƣċƣĲƚШŔƚШċƖĤŔƣƖċƖǃЮ  

ÑőŔƚШĦőċƓƣĲƖШƽŔũũШŉŸĦƨƚШŸŰШǯũũŔŰŊШƣőŔƚШŊċƓШĤǃШŔŰƣƖŸĬƨĦŔŰŊШċШůŸĬŔǯĲĬШƻĲƖƚŔŸŰШŸŉШƣőĲШÂċƖťШċŰĬШ
ŰŊШĬċůċŊĲШŔŰĬĲǂШƣőċƣШŔƚШĦċƖĲŉƨũũǃШĦċũŔĤƖċƣĲĬШƣŸШƖĲƓũŔĦċƣĲШƓőǃƚŔĦċũШĬċůċŊĲШŸŰШÖÅ~Ш

ĲũĲůĲŰƣƚЮШ[ŸƖШƣőŔƚШƓƨƖƓŸƚĲЯШċШũċƖŊĲШĬċƣċĤċƚĲШŸŉШĲǂƓĲƖŔůĲŰƣċũШƣĲƚƣƚШŔƚШĦŸůƓŔũĲĬШċŰĬШƨƚĲĬШ



9őċƓƣĲƖШΞШрШfůƓƖŸƻŔŰŊШ?ċůċŊĲШEƚƣŔůċƣŔŸŰШŔŰШÖÅ~ШÉƣƖƨĦƣƨƖĲƚаШEŰĲƖŊǃШċŰĬШ
?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬШ~ĲƣőŸĬŸũŸŊǃ 
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ƣŸШĦċũŔĤƖċƣĲШŔƣƚШƓċƖċůĲƣĲƖƚШƣŸШĬĲǯŰĲШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШƣőƖĲƚőŸũĬШŸŉШĬċůċŊĲШƚƣċƣĲƚШƣőċƣЯШ
ŔŰШƣƨƖŰЯШċƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШĬŔƚƣŔŰĦƣШƖĲƓċŔƖШƚƣƖċƣĲŊŔĲƚЮШìĲШƣőĲŰШƻċũŔĬċƣĲШƣőĲШŔŰĬĲǂШĤċƚĲĬШ
ŸŰШƣőĲШƖĲƚƨũƣƚШŸŉШċШƚőċťĲШƣċĤũĲШĲǂƓĲƖŔůĲŰƣċũШƣĲƚƣШŸŰШċШÖÅ~ШĤƨŔũĬŔŰŊШċŰĬШĲƻċũƨċƣĲШŔƣƚШ
ƓĲƖŉŸƖůċŰĦĲШŔŰШƣƽŸШŔũũƨƚƣƖċƣŔƻĲШċƓƓũŔĦċƣŔŸŰƚЮ 

ΞЮΞ ÂÅuШ  ?Ш  ]Ш? ~ ]EШf ?Eñ 
ÑőĲШÂċƖťШċŰĬШ ŰŊШĬċůċŊĲШŔŰĬĲǂШƽċƚШǯƖƚƣШŔŰƣƖŸĬƨĦĲĬШĤǃШòŸƨŰŊрsŔШÂċƖťШĲƣШċũЮЯШыΝΦΥΡьШƣŸШ
ĬĲƚĦƖŔĤĲШ ƣőĲШ ƖĲƚƓŸŰƚĲШ ŸŉШ Å9Ш ƚƣƖƨĦƣƨƖĲƚЮШ ũƣőŸƨŊőШ ŔŰŔƣŔċũũǃШ ĦċũŔĤƖċƣĲĬШ ŉŸƖШ ǰĲǂƨƖĲр
ĬŸůŔŰċƣĲĬШÅ9ШůĲůĤĲƖƚЯШƚĲƻĲƖċũШƚƣƨĬŔĲƚШċũƚŸШƣƖŔĲĬШƣŸШĦċũŔĤƖċƣĲШŔƣШŉŸƖШŸƣőĲƖШƣǃƓĲƚШŸŉШÅ9Ш
ĲũĲůĲŰƣƚЮШ[ŸƖШŔŰƚƣċŰĦĲЯШuƨŰŰċƣőШĲƣШċũЮЯШыΝΦΦΜьШůŸĬŔǯĲĬШƣőĲШŔŰĬĲǂШĤǃШĦċũŔĤƖċƣŔŰŊШƣőĲШ
ƓċƖċůĲƣĲƖƚШŉŸƖШĬċůċŊĲƚШŸŰШÅ9ШĤƨŔũĬŔŰŊƚШĤċƚĲĬШŸŰШƖŸƣċƣŔŸŰƚЮШÉŔůŔũċƖũǃЯШ9ċƖƖŔũũŸШĲƣШċũЮЯШ
ыΞΜΝΦьШƓĲƖŉŸƖůĲĬШċШĦċũŔĤƖċƣŔŸŰШƓƖŸĦĲĬƨƖĲШŉŸƖШÅ9ШƚőĲċƖШƽċũũƚЯШƽĲŔŊőƣŔŰŊШƣőĲШƓċƖċůĲƣĲƖƚШ
ċƚШ ċШ ŉƨŰĦƣŔŸŰШ ŸŉШ ƣőĲШ ĦƨůƨũċƣŔƻĲШ ĬƨĦƣŔũŔƣǃШ ĬĲůċŰĬƚЮШ EƕƨċƣŔŸŰШыΞЮΝьШƚőŸƽƚШ ƣőĲШ
ůċƣőĲůċƣŔĦċũШŉŸƖůШŸŉШƣőĲШŸƖŔŊŔŰċũШÂċƖťШċŰĬШ ŰŊШŔŰĬĲǂЮШШ 

ὈὍ
Ὠ Ὠ

Ὠ Ὠ

‍Ὁ

Ὁ
 ыΞЮΝь 

fŰШƣőŔƚШĲƕƨċƣŔŸŰЯШĬůШŔƚШƣőĲШĬŔƚƓũċĦĲůĲŰƣШĬĲůċŰĬШŸŉШƣőĲШĲũĲůĲŰƣбШĬƨůШŔƚШƣőĲШƨũƣŔůċƣĲШ
ůŸŰŸƣŸŰŔĦШĬŔƚƓũċĦĲůĲŰƣбШĬǃШŔƚШƣőĲШǃŔĲũĬШĬŔƚƓũċĦĲůĲŰƣбШEcЮŔƚШƣőĲШőǃƚƣĲƖĲƣŔĦШĲŰĲƖŊǃбШEůŸŰЮŔƚШ
ƣőĲШůŸŰŸƣŸŰŔĦШĲŰĲƖŊǃбШċŰĬЯШШ͏ŔƚШċШĦŸŰƚƣċŰƣШĦŸĲǭŔĦŔĲŰƣЮШÑőĲШÂċƖťШċŰĬШ ŰŊШĬċůċŊĲШŔŰĬĲǂШ
ċĦĦŸƨŰƣƚШŉŸƖШƣőĲШťŰŸƽŰШƖĲũċƣŔŸŰШĤĲƣƽĲĲŰШĬċůċŊĲШċŰĬШĬŔƚƓũċĦĲůĲŰƣШŸŰШƚƣƖƨĦƣƨƖċũШ
ĲũĲůĲŰƣƚШƣőƖŸƨŊőШƣőĲШǯƖƚƣШƣĲƖůШŔŰШEƕƨċƣŔŸŰШыΝьШƽőŔũĲШƣőĲШĲƕƨċƣŔŸŰШŔƚШĦŸůƓũĲůĲŰƣĲĬШƽŔƣőШ
ċŰШċĬĬŔƣŔŸŰċũШƚĲĦŸŰĬШƣĲƖůШƣőċƣШċĦĦŸƨŰƣƚШŉŸƖШƣőĲШĬŔƚƚŔƓċƣĲĬШőǃƚƣĲƖĲƣŔĦШĲŰĲƖŊǃЮШÑőĲШ
őǃƚƣĲƖĲƣŔĦШĲŰĲƖŊǃШƣĲƖůШƖĲǰĲĦƣƚШƣőĲШċĬĬŔƣŔŸŰċũШĬĲŉŸƖůċƣŔŸŰƚЯШĦċƨƚĲĬШĤǃШƣőĲШƖĲƓĲċƣĲĬШ
ĦǃĦũĲƚЯШůŸŰŸƣŸŰŔĦċũũǃШŔŰĦƖĲċƚŔŰŊШċƚШƣőĲШĲũĲůĲŰƣШƚƨƚƣċŔŰƚШůŸƖĲШĬċůċŊĲЮШ7ǃШĬĲǯŰŔƣŔŸŰЯШ
ƣőŔƚШŔŰĬĲǂШƣċťĲƚШƻċũƨĲƚШƖċŰŊŔŰŊШŉƖŸůШΜШƣŸШΝЯШƽőĲƖĲШΜШůĲċŰƚШƨŰĬċůċŊĲĬШċŰĬШΝШƖĲƓƖĲƚĲŰƣƚШ
ŉċŔũƨƖĲЮШÑƖċĬŔƣŔŸŰċũũǃШƣőĲШŔŰĬĲǂШŔƚШůċŔŰũǃШƨƚĲĬШƣŸШĦċƓƣƨƖĲШƣőĲШŉċŔũƨƖĲШыŸƖШĦŸũũċƓƚĲьШŸŉШƣőĲШ
ĲũĲůĲŰƣƚШĤċƚĲĬШŸŰШċШƣőƖĲƚőŸũĬШƻċũƨĲШыĲЮŊЮЯШ?fӂΜЮΣьШĤĲŔŰŊШƣőĲШŸŰƚĲƣШŸŉШĦŸůƓũĲƣĲШŉċŔũƨƖĲШŸŉШ
ƣőĲШĲũĲůĲŰƣЮШ§ŰĲШŰŸƣċĤũĲШċĬƻċŰƣċŊĲШŸŉШƣőĲШÂċƖťШċŰĬШ ŰŊШĬċůċŊĲШŔŰĬĲǂШŔƚШŔƣƚШƖĲũċƣŔƻĲШ
ƚŔůƓũŔĦŔƣǃЯШċƚШƣőĲШőǃƚƣĲƖĲƣŔĦШŉŸƖĦĲрĬŔƚƓũċĦĲůĲŰƣШƖĲƚƓŸŰƚĲШŸŉШċШƚƣƖƨĦƣƨƖċũШůĲůĤĲƖШŔƚШƣőĲШ
ŸŰũǃШƖĲƕƨŔƖĲůĲŰƣШŉŸƖШŔƣƚШĦŸůƓƨƣċƣŔŸŰЮШÑőŔƚШƚŔůƓũŔĦŔƣǃШůċťĲƚШŔƣШƽĲũũрƚƨŔƣĲĬШŉŸƖШƣőĲШ
ĬĲƻĲũŸƓůĲŰƣШ ŸŉШ ċŰċũǃƣŔĦċũШ ŉƖċŊŔũŔƣǃШ ĦƨƖƻĲƚЯШ ƓċƖƣŔĦƨũċƖũǃШ ƽőĲŰШ ƣőĲШ ċŰċũǃƚƣШ ƖĲƕƨŔƖĲƚШ
ƓĲƖŉŸƖůŔŰŊШŰƨůĲƖŸƨƚШċŰċũǃƚĲƚШƣŸШċĦĦŸƨŰƣШŉŸƖШĬŔǭĲƖĲŰƣШƚŸƨƖĦĲƚШŸŉШƨŰĦĲƖƣċŔŰƣǃШċŰĬШƽőĲŰШ
ƣőĲƚĲШĦŸůƓƨƣċƣŔŸŰƚШŰĲĲĬШƣŸШĤĲШƖĲƓĲċƣĲĬШŉŸƖШƚĲƻĲƖċũШĤƨŔũĬŔŰŊќƚШƻċƖŔċƣŔŸŰƚЮ 
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ΞЮΟ EñÂEÅf~E Ñ xШ? Ñ 7 ÉE 
ìĲШĦŸůƓŔũĲĬШċШĬċƣċĤċƚĲШŸŉШΝΟΜШƓƚĲƨĬŸрƚƣċƣŔĦШĦǃĦũŔĦШĲǂƓĲƖŔůĲŰƣċũШƣĲƚƣƚШĦŸŰĬƨĦƣĲĬШŔŰШ
ΞΝШĬŔǭĲƖĲŰƣШƣĲƚƣШĦċůƓċŔŊŰƚШĦŸŰĬƨĦƣĲĬШŔŰШƣőĲШũċƚƣШΟΜШǃĲċƖƚЮШÑőĲƚĲШƣĲƚƣƚШƽĲƖĲШĦŸũũĲĦƣĲĬШ
ŉƖŸůШΞΝШŢŸƨƖŰċũШƓƨĤũŔĦċƣŔŸŰƚЯШĦŸŰŉĲƖĲŰĦĲШƓƖŸĦĲĲĬŔŰŊƚЯШÂőЮ?ЮШƣőĲƚĲƚШċŰĬШƣĲĦőŰŔĦċũШ
ƖĲƓŸƖƣƚЮШÂċƖƣШŸŉШƣőŔƚШĬċƣċĤċƚĲЯШŔŰĦũƨĬŔŰŊШΤΣШƣĲƚƣШĦċƚĲƚШŉŸƖШƚƣŸŰĲШůċƚŸŰƖǃШƓŔĲƖƚЯШƽċƚШ
ƓƖĲƻŔŸƨƚũǃШ ĦŸůƓŔũĲĬШ ċŰĬШ ƓƖŸĦĲƚƚĲĬШ ĤǃШéċŰŔŰШ ĲƣШ ċũЮЯШ ыΞΜΝΤьЮШ ÑőċƣШ ĬċƣċĤċƚĲШ ŔƚШ
ĦŸůƓũĲůĲŰƣĲĬШőĲƖĲŔŰШĤǃШċŰШċĬĬŔƣŔŸŰċũШΟΡШƓŔĲƖШƣĲƚƣƚШŉŸƖШĤƖŔĦťШůċƚŸŰƖǃШċŰĬШΞΝШƣĲƚƣƚШŸŉШ
ÖÅ~ШƚƓċŰĬƖĲũШĲũĲůĲŰƣƚЮШÑċĤũĲШΞЮΝШƓƖŸƻŔĬĲƚШċШƚƨůůċƖǃШŸŉШƣőĲШĬċƣċĤċƚĲШĲŰƣƖŔĲƚШŔŰШƣĲƖůƚШ
ŸŉШƣőĲШƖĲŉĲƖĲŰĦĲƚЯШĲũĲůĲŰƣШƣǃƓĲЯШŰƨůĤĲƖШŸŉШƣĲƚƣШƚƓĲĦŔůĲŰƚШŔŰШĲċĦőШƣĲƚƣШĦċůƓċŔŊŰЯШ
ůċƚŸŰƖǃШƣǃƓĲШċŰĬШƣőĲШċƻċŔũċĤũĲШŔŰŉŸƖůċƣŔŸŰШƣőċƣШƽĲШĲǂƣƖċĦƣĲĬШŉƖŸůШĲċĦőШĲǂƓĲƖŔůĲŰƣċũШ
ƚƣƨĬǃШŉŸƖШŸƨƖШĦċũŔĤƖċƣŔŸŰШƓƖŸĦĲƚƚЮ 

ũũШƓŔĲƖШƣĲƚƣƚШŸŉШŸƨƖШĬċƣċĤċƚĲШĦŸŰƚŔĬĲƖШŔŰрƓũċŰĲШŉċŔũƨƖĲШůŸĬĲƚШŔŰĦũƨĬŔŰŊШǰĲǂƨƖċũЯШƚőĲċƖЯШ
ċŰĬШőǃĤƖŔĬШůŸĬĲƚЯШƽőŔĦőШċƖĲШĬĲƣĲĦƣĲĬШĤċƚĲĬШŸŰШĬŔǭĲƖĲŰƣШĦƖċĦťŔŰŊШƓċƣƣĲƖŰƚШŸĤƚĲƖƻĲĬШ
ċŰĬШƖĲƓŸƖƣĲĬШƽŔƣőŔŰШƣőĲШĲǂƓĲƖŔůĲŰƣƚЮШÑőĲШƣĲƚƣƚШĦŸŰƣċŔŰĲĬШƣőĲШőǃƚƣĲƖĲƣŔĦШĤĲőċƻŔŸƖШŸŉШƣőĲШ
ƓŔĲƖЯШƣőĲШŉŸƖĦĲрĬŔƚƓũċĦĲůĲŰƣШƖĲƚƓŸŰƚĲЯШċŰĬШŔŰШƚŸůĲШĦċƚĲƚШыŔЮĲЮЯШΞΦШŸƨƣШŸŉШΝΝΝьЯШƣőĲШ
ĬĲƚĦƖŔƓƣŔŸŰШŸŉШƣőĲШŉŸƖůċƣŔŸŰШŸŉШĦƖċĦťƚШƣőƖŸƨŊőŸƨƣШƣőĲШċŰċũǃƚŔƚЯШƓőŸƣŸŊƖċƓőƚШŸŉШƣőĲШ
ƚƓĲĦŔůĲŰƚЯШƚĲŰƚŸƖƚЯШƚƣƖċŔŰШƻċũƨĲƚЯШĲƣĦЮШШ 

cĲƖĲШƽĲШĦũċƚƚŔŉǃШƣőĲШƓŔĲƖШƣĲƚƣƚШĤċƚĲĬШŸŰШƣƽŸШŉċŔũƨƖĲШůŸĬĲШŊƖŸƨƓƚШŸŉШљƚőĲċƖШċŰĬШőǃĤƖŔĬњШ
ыŔЮĲЮЯШƽŔĬĲƚƓƖĲċĬШĬċůċŊĲьШċŰĬШљǰĲǂƨƖċũњШыŔЮĲЮЯШũŸĦċũŔǍĲĬШĬċůċŊĲьЮШÉƨĦőШċШĦũċƚƚŔǯĦċƣŔŸŰШ
ƽċƚШůċŔŰũǃШŊƨŔĬĲĬШĤǃШƣőĲШĬĲŊƖċĬċƣŔŸŰШĤĲőċƻŔŸƖШƣőċƣШƽĲШŸĤƚĲƖƻĲĬШĬƨƖŔŰŊШƣőĲШĦċũŔĤƖċƣŔŸŰШ
ƓƖŸĦĲĬƨƖĲЮШ ƚШċŰШĲǂċůƓũĲЯШ[ŔŊƨƖĲШΞЮΝШƚőŸƽƚШƣőĲШŉŸƖĦĲрĬŔƚƓũċĦĲůĲŰƣШƖĲƚƓŸŰƚĲШŉŸƖШŸŰĲШ
ƣĲƚƣШĦċƚĲШƓĲƖŉŸƖůĲĬШĤǃШ]ƖċǍŔŸƣƣŔШĲƣШċũЮЯШыΞΜΝΣьЯШŉƖŸůШƽőŔĦőШƖĲƓƖĲƚĲŰƣċƣŔƻĲШƻċũƨĲƚЯШƚƨĦőШ
ċƚШƣőĲШůċǂŔůƨůШĬŔƚƓũċĦĲůĲŰƣЯШƣőĲШǃŔĲũĬШŉŸƖĦĲЯШĬŔƚƓũċĦĲůĲŰƣШċŰĬШőǃƚƣĲƖĲƣŔĦШĲŰĲƖŊǃЯШċƖĲШ
ĲǂƣƖċĦƣĲĬЮШ ĬĬŔƣŔŸŰċũШƓċƖċůĲƣĲƖƚЯШƚƨĦőШċƚШƣőĲШƨũƣŔůċƣĲШůŸŰŸƣŸŰŔĦШĬŔƚƓũċĦĲůĲŰƣШċƖĲШ
ĦŸůƓƨƣĲĬШĤċƚĲĬШŸŰШƣőĲШĲǂƣƖċĦƣĲĬШƖĲƚƓŸŰƚĲШƻċũƨĲƚШċŰĬШƚƓĲĦŔůĲŰШĬċƣċЯШƚƨĦőШċƚШƣőĲШċǂŔċũШ
ũŸċĬЯШŉŸũũŸƽŔŰŊШƣőĲШĲǂƓƖĲƚƚŔŸŰƚШĤǃШìŔũĬũŔŰŊШĲƣШċũШыΞΜΝΤьЮШÑőĲШƣĲƚƣШƚőŸƽŰШŔŰШƣőĲШǯŊƨƖĲШŔƚШ
ƣőĲШƚƓĲĦŔůĲŰШEÖ9ы9§~ÂΥцΧЯШƽőŔĦőШŔƚШċШŉƨũũрƚĦċũĲШыΞЮΤҾΞЮΤůьШĲũĲůĲŰƣЯШǯǂĲĬШċƣШĤŸƣőШ
ĲŰĬƚЮШÑőŔƚШĲũĲůĲŰƣШƚőŸƽĲĬШċШƚőĲċƖШŉċŔũƨƖĲШƽŔƣőШĬŔċŊŸŰċũШĦƖċĦťƚЮ 

9ŸůƓċƖĲĬШƣŸШƣőĲШĦċƚĲШŸŉШƓŔĲƖШĲũĲůĲŰƣƚЯШƣőĲШŰƨůĤĲƖШŸŉШĲǂƓĲƖŔůĲŰƣċũШĦċůƓċŔŊŰƚШŉŸƖШ
ƣĲƚƣŔŰŊШƣőĲШĦǃĦũŔĦШĤĲőċƻŔŸƖШŸŉШÖÅ~ШƚƓċŰĬƖĲũШĲũĲůĲŰƣƚШŔƚШůŸƖĲШũŔůŔƣĲĬЮШ ƚШƚƨĦőЯШƽĲШĦŸƨũĬШ
ŰŸƣШŉƨƖƣőĲƖШĦũċƚƚŔŉǃШƣőĲШƚƓċŰĬƖĲũШĬċƣċĤċƚĲШĤċƚĲĬШŸŰШŉċŔũƨƖĲШůŸĬĲƚЮШÉƨĦőШċШũŔůŔƣċƣŔŸŰШĦċŰШ
ċǭĲĦƣШ ŸƨƖШ ĦċũŔĤƖċƣŔŸŰШ ƓƖŸĦĲĬƨƖĲШ ċŰĬШ ƣőƨƚЯШ ƨƓŸŰШ ƣőĲШ ċƻċŔũċĤŔũŔƣǃШ ŸŉШ ůŸƖĲШ ĬċƣċЯШ
ŔůƓƖŸƻĲůĲŰƣƚШƣŸШƣőĲШĦċũŔĤƖċƣĲĬШƓċƖċůĲƣĲƖƚШŉŸƖШƚƓċŰĬƖĲũƚШċƖĲШőŔŊőũǃШƖĲĦŸůůĲŰĬĲĬЮШ
 ŸŰĲƣőĲũĲƚƚЯШĤĲĦċƨƚĲШƣőĲШũċƣĲƖċũШƖĲƚŔƚƣċŰĦĲШĦċƓċĦŔƣǃШŸŉШÖÅ~ШƽċũũƚШŔƚШũĲƚƚШĬĲƓĲŰĬĲŰƣШ



9őċƓƣĲƖШΞШрШfůƓƖŸƻŔŰŊШ?ċůċŊĲШEƚƣŔůċƣŔŸŰШŔŰШÖÅ~ШÉƣƖƨĦƣƨƖĲƚаШEŰĲƖŊǃШċŰĬШ
?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬШ~ĲƣőŸĬŸũŸŊǃ 

Âċ Ŋ дЮҍЮΤΧ 

 

 
 
 
 
 

ŸŰШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШƚƓċŰĬƖĲũƚШƣőċŰШŔƣШŔƚШŸŰШƓŔĲƖƚШы9ċƣƣċƖŔШċŰĬШ ŰŊŔŸũŔũũŔЯШΞΜΞΞьЯШƽĲШ
ĤĲũŔĲƻĲШƣőĲШŸƻĲƖċũũШŔůƓċĦƣШŸŉШƣőŔƚШũŔůŔƣċƣŔŸŰШĬŸĲƚШŰŸƣШċǭĲĦƣШƚŔŊŰŔǯĦċŰƣũǃШƣőĲШċĦĦƨƖċĦǃШŸŉШ
ƣőĲШƖĲƚƨũƣƚШƓƖĲƚĲŰƣĲĬШŔŰШƣőŔƚШƚƣƨĬǃЮШШ 

ÑċĤũĲЮΥдΤЮÂŔĲƖЮċŰĬЮƚƓċŰĬƖĲũЮĲǂƓĲƖŔůĲŰƣċũЮĬċƣċĤċƚĲЮĦŸůƓũŔĲĬЮċŰĬЮƓƖŸĦĲƚƚĲĬЮŔŰЮƣőŔƚЮƚƣƨĬǃЮ
ŉŸƖЮƣőĲЮĦċũŔĤƖċƣŔŸŰЮƓƨƖƓŸƚĲЮ҃ 

ÑǃƓĲ ÅĲŉĲƖĲŰĦĲ  ƨůĤĲƖШŸŉШ
ƚƓĲĦŔůĲŰƚ 

~ċƚŸŰƖǃШ
ƣǃƓĲШѾ 

ƻċŔũċĤũĲШ
ŔŰŉŸƖůċƣŔŸŰШѾѾ 

Ö
Å
~
Ш
Â
Ŕ
Ĳ
Ɩ

 

ũůĲŔĬċШĲƣШċũЮШыΞΜΝΞь Ξ ÉƣŸŰĲ [? 
ŰƣőŸŔŰĲШыΝΦΦΡь Ξ 7ƖŔĦť [? 

9ŸƚƣċШĲƣШċũЮШыΞΜΝΝь Ν ÉƣŸŰĲ [? 
[ċĲũũċШĲƣШċũЮШыΝΦΦΞь Σ ÉƣŸŰĲ [? 
]ƖċǍǍŔŸƣƣŔШĲƣШċũШыΞΜΝΡь Ο 7ƖŔĦť [?ЯШ9EЯШÉ?ЯШf? 
]ƖċǍǍŔŸƣƣŔШĲƣШċũШыΞΜΝΣь Ρ 7ƖŔĦť [?ЯШ9EЯШÉ?ЯШf? 
uƖǍċŰШĲƣШċũЮШыΞΜΝΡь ΝΠ ÉƣŸŰĲ [? 
~ċŊĲŰĲƚШĲƣШċũЮШыΞΜΝΜь Ρ ÉƣŸŰĲ [?ЯШ9E 
~ċǍǍŸŰШыΞΜΝΜь Σ ÉƣŸŰĲ [? 
~ĲƚƚċũŔШыΞΜΞΜь Υ 7ƖŔĦť [? 
ÂĲƣƖǃШċŰĬШ7ĲǃĲƖШыΞΜΝΠь Σ 7ƖŔĦť  [?ЯШf? 
ÂŔŰőŸШĲƣШċũЮШыΞΜΝΞь Ν ÉƣŸŰĲ [? 
ÉċũċůċŰƓŸƨƖШыΞΜΝΤь ΝΝ 7ƖŔĦť [?ЯШ9EЯШf? 
ÉŔũƻċШĲƣШċũЮШыΞΜΝΞь Ν ÉƣŸŰĲ [? 
ÉŔũƻċШĲƣШċũЮШыΞΜΝΠь ΝΣ ÉƣŸŰĲ [? 
éċƚĦŸŰĦĲũŸƚШ ċŰĬШ
xŸƨƖĲŰĩŸШыΞΜΜΦь ΞΠ 

ÉƣŸŰĲ 
[? 

Ö
Å
~
Ш
É
Ɠ
ċ
Ű
Ĭ
Ɩ
Ĳ
ũ

 7ĲǃĲƖШċŰĬШ?ċǍŔŸШыΞΜΝΞь Π 7ƖŔĦť [?ЯШf? 
]ƖċǍŔŸƣƣŔШĲƣШċũШыΞΜΝΞь Π ÉƣŸŰĲ [?ЯШ9EЯШf? 
uŰŸǂШ ċŰĬШ fŰŊőċůШ
ыΞΜΝΞь Σ 

7ƖŔĦť 
[?ЯШ9EЯШf? 

ÂċƖŔƚŔШĲƣШċũЮЯШыΞΜΝΠь Ο ÉƣŸŰĲ [?ЯШ9E 
]ċƣƣĲƚĦŸШĲƣШċũШыΞΜΝΣь Ξ 7ƖŔĦť [?ЯШ9E 

ѾШÑőĲШĬċƣċĤċƚĲШŔŰĦũƨĬĲƚШΥΟШċŰĬШΠΤШƣĲƚƣШƚƓĲĦŔůĲŰƚШŉŸƖШƚƣŸŰĲШůċƚŸŰƖǃШċŰĬШĤƖŔĦťШůċƚŸŰƖǃЯШ
ƖĲƚƓĲĦƣŔƻĲũǃЮ 
ѾѾШ[?аШŉŸƖĦĲШĬŔƚƓũċĦĲůĲŰƣШĦƨƖƻĲбШ9EаШĦƖċĦťШĲƻŸũƨƣŔŸŰбШf?аШŔůċŊĲШĬċƣċбШÉаШƚĲŰƚŸƖШĬċƣċ 

ѽШÑőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШƓŔĲƖШƚƓĲĦŔůĲŰƚШƣőċƣШŉċŔũĲĬШŔŰШǰĲǂƨƖĲЯШƚőĲċƖШċŰĬШőǃĤƖŔĬШċƖĲШΟΥЯШΟΡШċŰĬШΝΠЯШ
ƖĲƚƓĲĦƣŔƻĲũǃЮ 



Â ċ Ŋ дЮҍЮΤΨ  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   

 

 
 
 
 

 

 
ыċь 

Ш  
ыĤь 

[ŔŊƨƖĲЮΥдΤЮEǂƓĲƖŔůĲŰƣċũЮĦǃĦũŔĦЮƣĲƚƣЮŸŉЮċЮƓŔĲƖЮƓĲƖŉŸƖůĲĬЮĤǃЮ]ƖċǍŔŸƣƣŔЮĲƣЮċũдеЮёΥΣΤΩђдЮёċђЮÂőŸƣŸЮ
ŸŉЮƣőĲЮƣĲƚƣЮƚƓĲĦŔůĲŰзЮёĤђЮcǃƚƣĲƖĲƣŔĦЮĦƨƖƻĲЮĬĲƣċŔũŔŰŊЮƣőĲЮǃŔĲũĬеЮƨũƣŔůċƣĲеЮċŰĬЮůŸŰŸƣŸŰŔĦЮ
ƨũƣŔůċƣĲЮĬŔƚƓũċĦĲůĲŰƣƚдЮ ŸƣĲЮƣőċƣЮŔŰЮƓċŰĲũЮёĤђЮƣőĲЮũŸĦċƣŔŸŰƚЮŸŉЮƣőĲЮƨũƣŔůċƣĲЮĬŔƚƓũċĦĲůĲŰƣЮ
ёĬƨӆΫдΦůůђеЮċŰĬЮǃŔĲũĬЮĬŔƚƓũċĦĲůĲŰƣЮёĬǃӆΣдΦΦůůђЮċƖĲЮċũƚŸЮƚőŸƽŰдЮcǃƚƣĲƖĲƣŔĦЮĲŰĲƖŊǃЮ
ёEcӆΤΤΧΪΩЮť дůůђЮŔƚЮĦŸůƓƨƣĲĬЮċƚЮƣőĲЮƣŸƣċũЮċƖĲċЮƽŔƣőŔŰЮƣőĲЮĦƨƖƻĲЮŉŸƖЮċũũЮƣőĲЮĦǃĦũĲƚЮёŔдĲдеЮƣőĲЮ
ƚőċĬĲĬЮċƖĲċђд 

ΞЮΠ 9 xf7Å Ñf§ ШÂÅ§9E?ÖÅE 

ΞЮΠЮΝ ~§?f[f9 Ñf§ Ш§[ШÂ ÅuШ  ?Ш  ]Ш? ~ ]EШf ?EñШ[§ÅШÖÅ~Ш
ExE~E ÑÉ 

fŰƣĲŰĬŔŰŊШƣŸШċĬĬƖĲƚƚШƚƓĲĦŔǯĦШŉĲċƣƨƖĲƚШŸŉШÖÅ~ШĤƨŔũĬŔŰŊƚШċŰĬШƣŸШŔůƓƖŸƻĲШƣőĲШƓĲƖŉŸƖůċŰĦĲШ
ŸŉШƣőĲШÂċƖťШċŰĬШ ŰŊШĬċůċŊĲШŔŰĬĲǂШŉŸƖШĬŔǭĲƖĲŰƣШũŸċĬŔŰŊШőŔƚƣŸƖŔĲƚШċŰĬШĲũĲůĲŰƣШƣǃƓĲƚЯШ
őĲƖĲŔŰШƽĲШǯƖƚƣШƓƖŸƓŸƚĲШƣőĲШƣƽŸШůŸĬŔǯĦċƣŔŸŰƚШĦŸůƓċƖĲĬШƣŸШƣőĲШŸƖŔŊŔŰċũШŉŸƖůƨũċƣŔŸŰШŸŉШ
ÂċƖťШċŰĬШŰŊЯШŔЮĲЮЯШEƕƨċƣŔŸŰШыΞЮΝьШƚőŸƽŰШŔŰШEƕƨċƣŔŸŰШыΞЮΞьа 

ὈὍ
Ὠ Ὠ

Ὠ Ὠ

‍

‎

Ὁ

Ὁ
 ыΞЮΞь 

ÑőĲШƕƨċŰƣŔƣŔĲƚШĬǃЯЮĬůЯШĬƨůЯШ͏ЯШEcШċŰĬШEůŸŰШċƖĲШƣőĲШƚċůĲШċƚШĬĲǯŰĲĬШŔŰШEƕƨċƣŔŸŰШыΞЮΝьЮШÑőĲШ
ƣƽŸШůŸĬŔǯĦċƣŔŸŰƚШŔŰШEƕƨċƣŔŸŰШыΞЮΞьШċƖĲаШыŔьШƣőĲШƨƚĲШŸŉШĬΣӀĬǃоΞЮŔŰƚƣĲċĬШŸŉШĬǃЮŔŰШƣőĲШǯƖƚƣШƣĲƖůШ
ŸŉШƣőĲШEƕƨċƣŔŸŰбШċŰĬЯШыŔŔьШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШċШŰĲƽШĦŸĲǭŔĦŔĲŰƣШ͐ЮŔŰШƣőĲШƚĲĦŸŰĬШƣĲƖůШƣŸШ
ĤċũċŰĦĲШŔƣƚШƻċũƨĲƚШĦŸůƓċƖĲĬШƣŸШƣőĲШǯƖƚƣШƣĲƖůЮШìĲШƓƖŸƻŔĬĲШċШĤƖŔĲŉШĬŔƚĦƨƚƚŔŸŰШċĤŸƨƣШƣőĲШ
ũŸŊŔĦШĤĲőŔŰĬШƣőĲƚĲШůŸĬŔǯĦċƣŔŸŰƚШŔŰШƣőĲШŉŸũũŸƽŔŰŊШƓċƖċŊƖċƓőƚЮ 

?ƨĲШƣŸШƣőĲШĦŸůƓũĲǂШƓƖŸƓĲƖƣŔĲƚШŸŉШůċƚŸŰƖǃШůċƣĲƖŔċũЯШċШƓƖĲĦŔƚĲШĬĲǯŰŔƣŔŸŰШŸŉШƣőĲШǃŔĲũĬШƓŸŔŰƣШ
ŔŰШÖÅ~ШůĲůĤĲƖƚШŔƚШŰŸƣШċШƚƣƖċŔŊőƣŉŸƖƽċƖĬШƣċƚťЮШÑőĲШĲũċƚƣŔĦЯШŸƖШƓƖĲрǃŔĲũĬШƓőċƚĲШŸŉШƣőĲШ
ŉŸƖĦĲрĬŔƚƓũċĦĲůĲŰƣШĦƨƖƻĲШŸŉƣĲŰШőċƚШċШƚũŔŊőƣШĦƨƖƻċƣƨƖĲЮШ9ŸŰƚĲƕƨĲŰƣũǃЯШƽĲШůċǃШĲǂƓĲĦƣШ



9őċƓƣĲƖШΞШрШfůƓƖŸƻŔŰŊШ?ċůċŊĲШEƚƣŔůċƣŔŸŰШŔŰШÖÅ~ШÉƣƖƨĦƣƨƖĲƚаШEŰĲƖŊǃШċŰĬШ
?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬШ~ĲƣőŸĬŸũŸŊǃ 

Âċ Ŋ дЮҍЮΤΩ 

 

 
 
 
 
 

ƚũŔŊőƣШĦƖċĦťƚШƣŸШŸĦĦƨƖШƽŔƣőŔŰШƣőĲШůċƚŸŰƖǃШƨŰŔƣƚШĤĲŉŸƖĲШƖĲċĦőŔŰŊШƣőĲШĬĲƚŔŊŰċƣĲĬШƻċũƨĲШŸŉШ
ĬǃШċƣШƽőŔĦőШƣőĲШĤĲőċƻŔŸƖШŸŉШƣőĲШĲũĲůĲŰƣШƚőŸƽƚШċШůŸƖĲШƓƖŸŰŸƨŰĦĲĬШƚũŸƓĲШĦőċŰŊĲЮШÑőĲШ
ċŉŸƖĲůĲŰƣŔŸŰĲĬШ ċƚƚƨůƓƣŔŸŰШ ŉŸƖШĬΣШĦŸƨũĬШ ĤĲШ ĦċũŔĤƖċƣĲĬШ ċƚШ ƽĲũũШ ŸŰШ ƻĲƖǃШ ĬĲƣċŔũĲĬШ
ĲǂƓĲƖŔůĲŰƣċũШĦċƚĲƚЯШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШĬĲǯŰŔƣŔŸŰШŸŉШĬǃЮШcŸƽĲƻĲƖЯШċŰǃШċĬŢƨƚƣůĲŰƣШƣŸШƣőĲШ
ƻċũƨĲШŔƚШũŔťĲũǃШƣŸШőċƻĲШŸŰũǃШċШƚũŔŊőƣШŔůƓċĦƣШŸŰШƣőĲШƖĲƚƨũƣƚЯШůċŔŰũǃШŔŰШƣĲƖůƚШŸŉШċШůŔŰŸƖШŸǭƚĲƣШ
ŸŉШƣőĲШ?fШƣőƖĲƚőŸũĬƚШĤĲƣƽĲĲŰШ?ÉƚЮШÑőŔƚШőċƓƓĲŰƚШċƚШƣőŔƚШƕƨċŰƣŔƣǃШŔƚШĤŸƣőШŔŰШƣőĲШŰƨůĲƖċƣŸƖШ
ċŰĬШĬĲŰŸůŔŰċƣŸƖШŸŉШƣőĲШĬŔƚƓũċĦĲůĲŰƣШƣĲƖůЮШÑŸШƣőŔƚШĲŰĬЯШőĲƖĲŔŰШƽĲШƓƖŸƓŸƚĲШĬΣӀĬǃоΞЯШŔЮĲЮЯШ
őċũŉШŸŉШƣőĲШǃŔĲũĬШĬŔƚƓũċĦĲůĲŰƣШŸŉШƣőĲШĲũĲůĲŰƣЯШŔŰƚƣĲċĬШŸŉШĬǃШƣŸШċƻŸŔĬШŰĲŊċƣŔƻĲШƻċũƨĲƚШŔŰШ
ƣőĲШǯƖƚƣШƣĲƖůШыŔЮĲЮЯШƣőĲШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШƣĲƖůьШŸŉШEƕƨċƣŔŸŰШыΞЮΞьЮШШ ŸƣĲШƣőċƣШĲċƖũŔĲƖШ
ċƓƓũŔĦċƣŔŸŰƚШŸŉШƣőĲШÂċƖťШċŰĬШ ŰŊШĬċůċŊĲШŔŰĬĲǂШƽĲƖĲШůċŔŰũǃШŉŸĦƨƚĲĬШŸŰШƨũƣŔůċƣĲШыŸƖШ
ŉċŔũƨƖĲьШĬċůċŊĲШƚƣċƣĲƚШċŰĬШƣőƨƚШŸĤƚĲƖƻŔŰŊШŰĲŊċƣŔƻĲШƻċũƨĲƚШŔŰШƣőĲШǯƖƚƣШƣĲƖůШƽĲƖĲШ
ŸƻĲƖũŸŸťĲĬЮШcŸƽĲƻĲƖЯШĤĲĦċƨƚĲШőĲƖĲШƽĲШċƖĲШŔŰƣĲƖĲƚƣĲĬШŔŰШĬĲǯŰŔŰŊШċШƖċŰŊĲШŸŉШĬċůċŊĲШ
ƚƣċƣĲƚЯШŉƖŸůШůŔŰŸƖШƣŸШĦŸůƓũĲƣĲЯШƣőŔƚШƓƖċĦƣŔĦċũШċĬŢƨƚƣůĲŰƣШŔƚШĲƚƚĲŰƣŔċũЮ 

7ǃШĬĲǯŰŔƣŔŸŰЯШƣőĲШǯƖƚƣШƣĲƖůШŸŉШEƕƨċƣŔŸŰШыΞЮΞьШĦċŰШƖĲċĦőШƣŸШůċǂŔůƨůШƻċũƨĲШŸŉШΝЮΜЮШÑőŔƚШŔƚШ
ĤĲĦċƨƚĲШƣőĲШůŸŰŸƣŸŰŔĦШƨũƣŔůċƣĲШĬŔƚƓũċĦĲůĲŰƣШыĬƨůьШŔƚШĦŸůůŸŰũǃШũċƖŊĲƖШƣőċŰШƣőĲШ
ƨũƣŔůċƣĲШĦǃĦũŔĦШĬŔƚƓũċĦĲůĲŰƣШыĬƨьЯШċƚШƚőŸƽŰШŔŰШƽŸƖťƚШƚƨĦőШċƚШìŔũĬũŔŰŊШĲƣШċũЮЯШыΞΜΝΤьЮШ
ìőĲŰШċШƚƣƖƨĦƣƨƖċũШĲũĲůĲŰƣШƨŰĬĲƖŊŸĲƚШůċŰǃШĦǃĦũĲƚЯШƣőĲШĲŰĲƖŊǃШƣĲƖůШŔŰШƣőĲШŸƖŔŊŔŰċũШŉŸƖůċƣШ
ŸŉШƣőĲШŔŰĬĲǂШŊĲŰĲƖċƣĲƚШƻċũƨĲƚШũċƖŊĲƖШƣőċŰШΝЮΜЮШfŰШƚƨĦőШĦċƚĲƚЯШƣőĲШƚƨůШŸŉШƣőĲШƣƽŸШƣĲƖůƚШ
ĦċŰШĲǂĦĲĲĬШΝЮΜШƽŔƣőШċШƻĲƖǃШőŔŊőШĦŸŰƣƖŔĤƨƣŔŸŰШŉƖŸůШƣőĲШƚĲĦŸŰĬШƣĲƖůЮШÑŸШċƻŸŔĬШ?fШƻċũƨĲƚШ
ũċƖŊĲƖШƣőċŰШΝЮΜШċŰĬШƣŸШƽĲŔŊőШƣőĲШĬŔƚƓũċĦĲůĲŰƣШċŰĬШĲŰĲƖŊǃШƣĲƖůƚШůŸƖĲШĲƻĲŰũǃЯШƽĲШ
ŔŰƣƖŸĬƨĦĲШƣőĲШĦŸĲǭŔĦŔĲŰƣШШ͐ƣőċƣШċŔůƚШƣŸШĤċũċŰĦĲШƣőĲШůŸŰŸƣŸŰŔĦШĲŰĲƖŊǃШƽŔƣőШƣőĲШŉƨũũШ
ĬŔƚƚŔƓċƣĲĬШĲŰĲƖŊǃШƣőċƣШƣőĲШĲũĲůĲŰƣШĦċŰШƖĲċĦőШċƣШŔƣƚШƨũƣŔůċƣĲШŸƖШĦŸũũċƓƚĲШƚƣċƣĲЯШŔЮĲЮЯШ
ыEcоEůŸŰьĦŸũũċƓƚĲЮШÑőŔƚШůŸĬŔǯĦċƣŔŸŰШŉŸƖĦĲƚШƣőĲШƚĲĦŸŰĬШƣĲƖůШŸŉШƣőĲШĲƕƨċƣŔŸŰШƣŸШƖĲůċŔŰШĤĲũŸƽШ
ΝЮΜШċƣШĦŸũũċƓƚĲШċŰĬШƣőƨƚШůċťĲƚШŔƣШůŸƖĲШĦŸůƓċƖċĤũĲШƽŔƣőШƣőĲШĲǂƓĲĦƣĲĬШƻċũƨĲƚШŸŉШƣőĲШǯƖƚƣШ
ƣĲƖůШŸŉШƣőĲШĲƕƨċƣŔŸŰЮШÑőŔƚШċĬĬŔƣŔŸŰċũШůŸĬŔǯĦċƣŔŸŰШċũƚŸШƖĲĬƨĦĲƚШƣőĲШƻċƖŔċĤŔũŔƣǃШŸŉШƣőĲШ
ƚĲĦŸŰĬШƣĲƖůШċŰĬШĤĲƣƣĲƖШƖĲǰĲĦƣƚШƣőĲШŰƨůĤĲƖШŸŉШƖĲƓĲċƣĲĬШĦǃĦũĲƚШƣőċƣШċŰШĲũĲůĲŰƣШůċǃШ
ĲǂƓĲƖŔĲŰĦĲЮШ 

ÑőĲƖĲŉŸƖĲЯШƣőĲШůċŔŰШƚĦŸƓĲШŸŉШƣőĲШĦċũŔĤƖċƣŔŸŰШƓƖŸĦĲĬƨƖĲШŸŉШƣőŔƚШƚƣƨĬǃШŔƚШƣŸШĬĲǯŰĲШƣőĲШ
ƻċũƨĲƚШŸŉШШ͐ċŰĬШ͏ЮŸŉШEƕƨċƣŔŸŰШыΞЮΞьШċƣШƣőĲШŸŰƚĲƣШŸŉШĬŔǭĲƖĲŰƣШĬċůċŊĲШƚƣċƣĲƚШĤċƚĲĬШŸŰШŸƨƖШ
ĲǂƓĲƖŔůĲŰƣċũШƣĲƚƣШĬċƣċĤċƚĲЮШÑőĲШĦċũŔĤƖċƣŔŸŰШƓƖŸĦĲƚƚШŔŰĦũƨĬĲƚШċũƚŸШƣőĲШĬĲǯŰŔƣŔŸŰШŸŉШƣőĲШ
ĬċůċŊĲШƚƣċƣĲƚШċŰĬШƣőĲШůċƓƓŔŰŊШŸŉШƣőĲШƣőƖĲƚőŸũĬШƻċũƨĲƚШŸŉШ?fШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШ
ƓőǃƚŔĦċũШĬċůċŊĲШŸĤƚĲƖƻĲĬШŔŰШƣőĲШƣĲƚƣШĦċƚĲƚЮШÑőĲШĦċũŔĤƖċƣŔŸŰШƓƖŸĦĲĬƨƖĲШċŰĬШƣőĲШƖĲƚƨũƣƚШ
ċƖĲШĬŔƚĦƨƚƚĲĬШŔŰШƣőĲШŉŸũũŸƽŔŰŊШƚƨĤƚĲĦƣŔŸŰƚЮШ 
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fŰШŸƖĬĲƖШƣŸШĦċũŔĤƖċƣĲШƣőĲШШ͐ċŰĬШШ͏ƻċũƨĲƚШƽĲШĲǂƣƖċĦƣĲĬШƣőĲШƖĲƕƨŔƖĲĬШƓċƖċůĲƣĲƖƚШŸŉШEƕƨċƣŔŸŰШ
ыΞьШŔŰĦũƨĬŔŰŊШĬǃЯЮĬůЯШĬƨůЯШEcШċŰĬШEůŸŰШŉƖŸůШƣőĲШċƻċŔũċĤũĲШŉŸƖĦĲрĬŔƚƓũċĦĲůĲŰƣШĦƨƖƻĲƚШŸŉШƣőĲШ
ĦǃĦũŔĦШƖĲƚƓŸŰƚĲШŸŉШƣőĲШĲũĲůĲŰƣƚШŔŰШƣőĲШĲǂƓĲƖŔůĲŰƣċũШĬċƣċĤċƚĲЮШ ŸƣĲШƣőċƣШƽőŔũĲШƽĲШĦŸƨũĬШ
ĬŔƖĲĦƣũǃШĲǂƣƖċĦƣШĬƨЮŉƖŸůШƣőĲШƣĲƚƣШƖĲƚƨũƣƚЯШƽĲШőċĬШƣŸШĲƚƣŔůċƣĲШƖĲċƚŸŰċĤũĲШƻċũƨĲƚШŉŸƖШĬƨůЮƽŔƣőШ
ƖĲŉĲƖĲŰĦĲШƣŸШŸƣőĲƖШƚƣƨĬŔĲƚЮШcĲƖĲŔŰЯШƽĲШĬĲǯŰĲШĬƨůЮĤċƚĲĬШŸŰШƣőĲШĲƕƨċƣŔŸŰƚШƓƖŸƓŸƚĲĬШĤǃШ
ìŔũĬŔŰŊШĲƣШċũЮЯШыΞΜΝΤьЮШfŰШƣőċƣШƚƣƨĬǃЯШƣőĲШƖċƣŔŸШĤĲƣƽĲĲŰШĬƨůШċŰĬШĬƨШŔƚШŊŔƻĲŰШċƚШċШŉƨŰĦƣŔŸŰШŸŉШ
ƣőĲШċǂŔċũШũŸċĬШċŰĬШƣőĲШƚťĲƽŰĲƚƚШŸƖШƚǃůůĲƣƖǃШŸŉШƣőĲШũŸċĬШőŔƚƣŸƖǃЮШÖƚŔŰŊШƣőĲШĬċƣċШŉƖŸůШƣőĲШ
ĲǂƓĲƖŔůĲŰƣċũШƣĲƚƣƚШŔŰШŸƨƖШĬċƣċĤċƚĲЯШƽĲШŉŸƨŰĬШċШƖċƣŔŸШŸŉШĬƨůоĬƨӀΝЮΤШŉŸƖШċǂŔċũШũŸċĬŔŰŊШƖċƣŔŸƚШ
ŔŰШƣőĲШƖċŰŊĲШŸŉШяΜЮΝΜЯШΜЮΞΜѐЮШÑőŔƚШƚŔůƓũŔǯĦċƣŔŸŰШŔƚШĦŸŰƚŔĬĲƖĲĬШőĲƖĲŔŰШĤĲĦċƨƚĲШƣőĲШċǂŔċũШ
ũŸċĬШĦċŰШĦőċŰŊĲШĬƨĲШƣŸШũŸċĬШƖĲƻĲƖƚċũƚШĬƨƖŔŰŊШƣőĲШŊƖŸƨŰĬШƚőċťŔŰŊЮШ ĦĦŸƖĬŔŰŊШƣŸШƣőĲШƖĲƚƨũƣƚШ
ŔŰШìŔũĬũŔŰŊШĲƣШċũЮШыΞΜΝΤьЯШƣőĲШƖċƣŔŸШŸŉШĬƨůоĬƨШĦŸƨũĬШǰƨĦƣƨċƣĲШŉƖŸůШΝЮΟΟШċŰĬШΞЮΜЯШĬĲƓĲŰĬŔŰŊШ
ŸŰШƣőĲШċǂŔċũШũŸċĬШƖċƣŔŸЮШcŸƽĲƻĲƖЯШƨƓĬċƣŔŰŊШƣőŔƚШƓċƖċůĲƣĲƖШƣőƖŸƨŊőŸƨƣШƣőĲШũŸċĬŔŰŊШőŔƚƣŸƖǃШ
ĦċŰШũĲċĬШƣŸШƨŰƚƣċĤũĲШĤĲőċƻŔŸƖШŸŉШƣőĲШĬŔƚƓũċĦĲůĲŰƣШƣĲƖůЮШ 

7ĲŉŸƖĲШĬĲũƻŔŰŊШŔŰƣŸШƣőĲШĬĲƚĦƖŔƓƣŔŸŰШŸŉШƣőĲШĦċũŔĤƖċƣŔŸŰШƓƖŸĦĲĬƨƖĲШŉŸƖШШ͐ċŰĬШЯ͏ШũĲƣШƨƚШǯƖƚƣШ
ĬĲǯŰĲШƣőĲШŔŰƣĲƖůĲĬŔċƣĲШƓċƖċůĲƣĲƖШŸŉШĦƨůƨũċƣŔƻĲШĬƨĦƣŔũŔƣǃШĦ͙ƨůШċƚШƣőĲШƚƨůШŸŉШƣőĲШ
ůċǂŔůƨůШĬƨĦƣŔũŔƣǃШƻċũƨĲƚШыәӂΝЮΜьШċƣШĲċĦőШĦǃĦũĲШċĦƖŸƚƚШƣőĲШũŸċĬŔŰŊШőŔƚƣŸƖǃШŸŉШƣőĲШ
ĲũĲůĲŰƣЮШìĲШŉŸƨŰĬШƣőŔƚШƓċƖċůĲƣĲƖШƣŸШĤĲШċШƖĲũŔċĤũĲШƓƖŸǂǃШƣőċƣШċĦĦŸƨŰƣƚШŉŸƖШƣőĲШŰƨůĤĲƖШ
ċŰĬШĬŔůĲŰƚŔŸŰШŸŉШĬċůċŊŔŰŊШĦǃĦũĲƚШƣőċƣШƣőĲШĲũĲůĲŰƣШƨŰĬĲƖŊŸĲƚШĤĲŉŸƖĲШƖĲċĦőŔŰŊШŔƣƚШ
ŉċŔũƨƖĲЮШ[ŔŊƨƖĲШΞЮΞċШƚőŸƽƚШƣőĲШĬċƣċШƓŸŔŰƣƚШċƚШƣőĲШƓċŔƖШŸŉШƣőĲШƖċƣŔŸШĤĲƣƽĲĲŰШEcоEůŸŰШċŰĬШ
Ħ͙ƨůШŉŸƖШċũũШƣőĲШƣĲƚƣƚШŸŉШƓŔĲƖШĲũĲůĲŰƣƚШŔŰШŸƨƖШĬċƣċĤċƚĲЮШ§ƻĲƖċũũЯШĤŸƣőШƣőĲШљƚőĲċƖШċŰĬШőǃĤƖŔĬњШ
ċŰĬШƣőĲШљǰĲǂƨƖċũњШŉċŔũŔŰŊШƣĲƚƣƚШƚőŸƽШċШƚŔůŔũċƖШƣƖĲŰĬШĤĲƣƽĲĲŰШĦ͙ƨůШċŰĬШƣőĲШĲŰĲƖŊǃШƖċƣŔŸЯШ
ƽŔƣőШƣőĲШŉŸƖůĲƖШĬċůċŊĲШƣǃƓĲƚШŸŉƣĲŰШĲǂőŔĤŔƣŔŰŊШŉċŔũƨƖĲШƽŔƣőШŉĲƽĲƖШĦǃĦũĲƚЮШÑőŔƚШũŸƽĲƖШĦǃĦũŔĦШ
ĦċƓċĦŔƣǃШŔƚШĲǂƓĲĦƣĲĬШċƚШĲũĲůĲŰƣƚШƣőċƣШĲǂőŔĤŔƣШƽŔĬĲƚƓƖĲċĬШĬċůċŊĲЯШƚƨĦőШċƚШƚőĲċƖШŸƖШ
őǃĤƖŔĬШŉċŔũƨƖĲЯШőċƻĲШĤĲĲŰШŸĤƚĲƖƻĲĬШƣŸШĤĲШůŸƖĲШƚĲŰƚŔƣŔƻĲШƣŸШũŸċĬШƖĲƻĲƖƚċũƚШы7ĲǃĲƖШċŰĬШ
~ĲƖŊŸƚЯШΞΜΝΡЯШìŔũĬŔŰŊШĲƣШċũЮЯШΞΜΝΤьЮШÑőĲШĲǂƓŸŰĲŰƣŔċũШŉƨŰĦƣŔŸŰШƣőċƣШƽĲШƨƚĲĬШƣŸШĬĲǯŰĲШЯ͐Ш
ƽőŔĦőШŔƚШŊŔƻĲŰШĤǃШEƕƨċƣŔŸŰШыΞЮΟьЯШŔƚШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΞЮΞċШƽŔƣőШċШƣőŔĦťШĬċƚőĲĬШũŔŰĲЮШÑőŔƚШ
ŉƨŰĦƣŔŸŰШƽċƚШĬĲǯŰĲĬШƣŸШůċƣĦőШƣőĲШůĲĬŔċŰШƻċũƨĲƚШŸŉШƣőĲШĦ͙ƨůШċŰĬЮEcоEůŸŰШƖĲũċƣŔŸŰƚőŔƓЯШ
ƽőŔĦőШŔƚШƚőŸƽŰШċƚШƣőĲШƣőŔĦťШǃĲũũŸƽШũŔŰĲЮШÑőŔƚШŉŸƖůƨũċƣŔŸŰШĦċŰШőĲũƓШĲŰƚƨƖĲШƣőċƣШƣőŔƚШƓċƖƣШ
ŸŉШƣőĲШĲŰĲƖŊǃШƣĲƖůШċũƽċǃƚШƖĲůċŔŰƚШĤĲƣƽĲĲŰШΜШċŰĬШΝШƣőƖŸƨŊőŸƨƣШƣőĲШũŸċĬŔŰŊШőŔƚƣŸƖǃЮ 

‎ ρȢφ А      Ȣ  ыΞЮΟь 

fŰШŸƖĬĲƖШƣŸШĦċũŔĤƖċƣĲШ͏ЮŔŰЮEƕƨċƣŔŸŰШыΞЮΞьЯШŉŸƖШĲċĦőШƣĲƚƣШĦċƚĲШƽĲШċƚƚƨůĲШ?fӀΝЮΜШċƣШƣőĲШ
ĦŸũũċƓƚĲШƓŸŔŰƣШċŰĬШƚŸũƻĲШEƕƨċƣŔŸŰШыΞЮΞьШƣŸШǯŰĬШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШЮ͏ШШ[ŔŊƨƖĲШΞЮΞĤШƚőŸƽƚШ



9őċƓƣĲƖШΞШрШfůƓƖŸƻŔŰŊШ?ċůċŊĲШEƚƣŔůċƣŔŸŰШŔŰШÖÅ~ШÉƣƖƨĦƣƨƖĲƚаШEŰĲƖŊǃШċŰĬШ
?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬШ~ĲƣőŸĬŸũŸŊǃ 
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ƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШШ͏ŸĤƣċŔŰĲĬШŉƖŸůШƣőŔƚШċŰċũǃƚŔƚЮШìĲШŉŸƨŰĬШƣőĲШůĲĬŔċŰШƻċũƨĲШƣŸШĤĲШΜЮΠΞШ
ċŰĬШƣőĲШůĲċŰШċŰĬШƚƣċŰĬċƖĬШĬĲƻŔċƣŔŸŰШƣŸШĤĲШΜЮΠΜШċŰĬШΜЮΝΡШŉŸƖШƓŔĲƖШĲũĲůĲŰƣƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШ
ÑőĲШƚċůĲШƓƖŸĦĲĬƨƖĲШƽċƚШĲůƓũŸǃĲĬШŉŸƖШƣőĲШƚƓċŰĬƖĲũƚЯШċũƣőŸƨŊőШƽŔƣőШċШůŸƖĲШũŔůŔƣĲĬШ
ĬċƣċĤċƚĲШƚŔǍĲЯШǯŰĬŔŰŊШƻċũƨĲƚШŸŉШΜЮΠΞШċƚШƣőĲШůĲĬŔċŰШĤĲƣċШƽŔƣőШċШůĲċŰШŸŉШΜЮΠΝШċŰĬШċШőŔŊőĲƖШ
ƚƣċŰĬċƖĬШĬĲƻŔċƣŔŸŰШŸŉШΜЮΝΤЮ 

ыċь 

 

ыĤь 

 
[ŔŊƨƖĲЮΥдΥдЮёċђЮÅĲũċƣŔŸŰƚőŔƓЮĤĲƣƽĲĲŰЮ͐ӆёEcфEůŸŰђĦŸũũċƓƚĲЮċŰĬЮĦƨůƨũċƣŔƻĲЮĬƨĦƣŔũŔƣǃЮёĦ͙ƨůђЮŉŸƖЮƓŔĲƖЮ
ĲũĲůĲŰƣƚзЮёĤђЮ?ŔƚƣƖŔĤƨƣŔŸŰЮŸŉЮŸĤƣċŔŰĲĬЮĤĲƣċЮƻċũƨĲƚЮŉƖŸůЮĲǂƓĲƖŔůĲŰƣċũЮŉŸƖЮƓŔĲƖƚеЮĬċƚőĲĬЮũŔŰĲƚЮ
ŔŰĬŔĦċƣĲЮƣőĲЮůĲĬŔċŰƚдЮ ŸƣĲжЮÉфcЮċŰĬЮ[ЮƖĲƓƖĲƚĲŰƣЮƣőĲЮĬċƣċЮƖĲũċƣĲĬЮƣŸЮƣőĲЮƓŔĲƖƚЮƣőċƣЮŉċŔũĲĬЮŔŰЮ
ƚőĲċƖЮŸƖЮőǃĤƖŔĬЮċŰĬЮǰĲǂƨƖĲеЮƖĲƚƓĲĦƣŔƻĲũǃд 

ÉőŔŉƣŔŰŊШŉƖŸůШĦǃĦũŔĦШŰŸŰũŔŰĲċƖШƚƣċƣŔĦШƣĲƚƣƚШƣŸШċШĬǃŰċůŔĦШƚĲƣƣŔŰŊЯШőŸƽĲƻĲƖЯШŔƚШŰŸƣШċШ
ƚƣƖċŔŊőƣŉŸƖƽċƖĬШƣċƚťЯШċƚШŔŰШƣőĲШĲǂƓĲƖŔůĲŰƣċũШƚĲƣƣŔŰŊШƣőĲШŔĬĲŰƣŔǯĦċƣŔŸŰШŸŉШĬċůċŊŔŰŊШĦǃĦũĲƚШ
ŔƚШůƨĦőШĦũĲċƖĲƖЮШ[ŔŊƨƖĲШΞЮΟċШƚőŸƽƚШƣőĲШƚőĲċƖШĬŔƚƓũċĦĲůĲŰƣШƣŔůĲрőŔƚƣŸƖǃШŸŉШċШŰƨůĲƖŔĦċũШ
ůŸĬĲũШŸŉШċШƚũĲŰĬĲƖШƚƣŸŰĲШůċƚŸŰƖǃШƓŔĲƖШĲũĲůĲŰƣШƨŰĬĲƖШċШũŸŰŊШĬƨƖċƣŔŸŰШŊƖŸƨŰĬШůŸƣŔŸŰШ
ĲǂĦŔƣċƣŔŸŰШƖĲĦŸƖĬĲĬШŔŰШƣőĲШΞΜΜΥШìĲŰĦőƨċŰШĲċƖƣőƕƨċťĲЮШ ƚШĦċŰШĤĲШƚĲĲŰЯШċШŊƖŸƨŰĬШůŸƣŔŸŰШ
ƖĲƚƓŸŰƚĲШŉŸƖШƣőŔƚШĲǂċůƓũĲШĲǂƓĲƖŔĲŰĦĲƚШůċŰǃШƚůċũũШƓĲċťƚШĬƨĲШƣŸШƣőĲШũŸċĬШƖĲƻĲƖƚċũƚШƣőċƣШ
ĦŸůƓũŔĦċƣĲƚШƣőĲШƣċƚťШŸŉШĦŸůƓƨƣŔŰŊШĦ͙ƨůЮШÑŸШŔĬĲŰƣŔŉǃШƣőĲШƓĲċťƚШŉŸƖШƣőŔƚШĦċũĦƨũċƣŔŸŰЯШƽĲШ
ƨƚĲĬШċШũŸĦċũЮůċǂŔůċЮċũŊŸƖŔƣőůШƣőċƣШǯŰĬƚШƣőĲШƓƖŸůŔŰĲŰĦĲШƻċũƨĲƚШĦũŸƚĲШƣŸШƣőĲШǃŔĲũĬШƓŸŔŰƣЮШ
ÉƨĦőШċũŊŸƖŔƣőůƚШċũũŸƽШŉŸƖШċШĤĲƣƣĲƖШŔĬĲŰƣŔǯĦċƣŔŸŰШŸŉШƣőĲШĬċůċŊŔŰŊШĦǃĦũĲƚШůċƖťĲĬШċƚШƖĲĬШ
ĬŸƣƚШŔŰШ[ŔŊƨƖĲШΞЮΟċЯШƽőŔĦőШċũũŸƽШŉŸƖШċШůŸƖĲШċĦĦƨƖċƣĲШĦċũĦƨũċƣŔŸŰШŸŉШƣőĲШĦ͙ƨůЯШƽŔƣőШƻċũƨĲƚШ
ƖĲƓƖĲƚĲŰƣĲĬШŔŰШ[ŔŊƨƖĲШΞЮΟĦЮШ[ŔŊƨƖĲШΞЮΟĤШƚőŸƽƚШƣőĲШĲƻŸũƨƣŔŸŰШŸŉШċũũШƣőĲШƣĲƖůƚШŔŰШƣőĲШ
ĲƕƨċƣŔŸŰШƣőƖŸƨŊőŸƨƣШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰЮШcĲƖĲШƣőĲШĲŰĲƖŊǃШƣĲƖůШƓƨƚőĲƚШƣőĲШƚƣƖƨĦƣƨƖĲШƣŸШċШ
őŔŊőĲƖШƻċũƨĲШŸŉШ?fШĲƻĲŰШċŉƣĲƖШƣőĲШƓĲċťШĬŔƚƓũċĦĲůĲŰƣШƖĲƚƓŸŰƚĲШŔƚШċĦőŔĲƻĲĬШĬƨĲШƣŸШƣőĲШ
ƖĲƓĲċƣĲĬШĦǃĦũĲƚШĦċƨƚĲĬШĤǃШƣőĲШũŸŰŊрĬƨƖċƣŔŸŰШŊƖŸƨŰĬШůŸƣŔŸŰЮШ[ŔŊƨƖĲШΞЮΟĬШŔũũƨƚƣƖċƣĲƚШƣőĲШ
ĲǭĲĦƣШŸŉШЯ͐ШƽőĲƖĲШƣőĲШĲŰĲƖŊǃШŔŰĦƖĲůĲŰƣƚШĦċƨƚĲШƣőĲШĲŰĲƖŊǃШƣĲƖůШƣŸШŊƖŸƽШũŔŰĲċƖũǃШċƚШĦ͙ƨůШ
ŔŰĦƖĲċƚĲƚЯШƽŔƣőШƻċũƨĲƚШĤĲƣƽĲĲŰШΜШċŰĬШΜЮΠШыΝЮΜШƽĲŔŊőƣĲĬШĤǃШь͏ЮШ[ŔŰċũũǃЯШŉŸƖШĦċƚĲƚШƽŔƣőШƻĲƖǃШ
ĦŸůƓũĲǂШ ƚƣƖƨĦƣƨƖĲƚШ ƽőĲƖĲШ ƣőŔƚШ ũĲƻĲũШ ŸŉШ ĬĲƣċŔũШ ƓĲƖШ ĲũĲůĲŰƣШ ŔƚШ ŰŸƣШ ŉĲċƚŔĤũĲЯШ ċШ
ƖĲĦŸůůĲŰĬĲĬШǯǂĲĬШƻċũƨĲШŸŉШШ͐ӀШΡЮΡШĦċŰШƓƖŸƻŔĬĲШƚċƣŔƚŉċĦƣŸƖǃШƖĲƚƨũƣƚЮ 



Â ċ Ŋ дЮҍЮΤά  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   

 

 
 
 
 

 

 

 
ыċь ыĤь 

 
ыĦь ыĬь 

[ŔŊƨƖĲЮΥдΦцЮёċђЮÅĲƚƓŸŰƚĲЮŸŉЮƣőĲЮƚőĲċƖЮĬŔƚƓũċĦĲůĲŰƣƚЮŸŉЮċЮƚŔŰŊũĲЮƓŔĲƖЮƨŰĬĲƖЮƣőĲЮũŸŰŊЮĬƨƖċƣŔŸŰЮ
ŊƖŸƨŰĬЮůŸƣŔŸŰЮĲǂĦŔƣċƣŔŸŰЮŸŉЮƣőĲЮΥΣΣΫЮìĲĦőƨċŰЮĲċƖƣőƕƨċťĲеЮƖĲĦŸƖĬĲĬЮċƣЮƣőĲЮ?ĲǃċŰŊĤċŔůċЮ
ƚƣċƣŔŸŰдЮÑőĲЮĦŔƖĦũĲƚЮƚőŸƽЮƣőĲЮƓĲċťƚЮŸŉЮƣőĲЮƖĲƚƓŸŰƚĲЮĦŸŰƚŔĬĲƖĲĬЮŉŸƖЮƣőĲЮĦċũĦƨũċƣŔŸŰЮŸŉЮәĦƨůеЮЮ
ёĤђЮĬċůċŊĲЮŔŰĬĲǂЮƻċũƨĲƚЮƓĲƖЮƣĲƖůЮёĲŰĲƖŊǃеЮĬŔƚƓũċĦĲůĲŰƣЮċŰĬЮÑŸƣċũђЮŔŰЮƣőĲЮƣŔůĲЮĬŸůċŔŰдЮёĦђЮ
әĦƨůЮŔŰĦƖĲċƚĲЮŔŰЮƣŔůĲЮċŰĬЮёĬђЮĬċůċŊĲЮŔŰĬĲǂЮƓĲƖЮƣĲƖůЮċƚЮċЮŉƨŰĦƣŔŸŰЮŸŉЮәĦƨůд 

ΞЮΠЮΟ 9 xf7Å Ñf§ Ш§[ШÑcEШx§9 xШ? ~ ]EШÉÑ ÑEÉШ 

ÑőŔƚШƚĲĦƣŔŸŰШĬĲƚĦƖŔĤĲƚШƣőĲШƓƖŸĦĲĬƨƖĲШċĬŸƓƣĲĬШƣŸШůċƓШƣőĲШƖċŰŊĲƚШŸŉШ?fШƣőċƣШĬĲǯŰĲШ
ƚƓĲĦŔǯĦШĬċůċŊĲШƚƣċƣĲƚШŸŉШƣőĲШÖÅ~ШĲũĲůĲŰƣƚЮШÑőĲƚĲШĬċůċŊĲШƚƣċƣĲƚШƖĲƓƖĲƚĲŰƣШĬŔƚƣŔŰĦƣШ
ũĲƻĲũƚШŸŉШĬċůċŊĲШƽőŔĦőШƽŸƨũĬШĤĲШƖĲǰĲĦƣĲĬШŔŰШĬŔǭĲƖĲŰƣШƚƣƖƨĦƣƨƖċũШƓĲƖŉŸƖůċŰĦĲƚШċŰĬШċƖĲШ
ũŔŰťĲĬШƣŸШĬŔǭĲƖĲŰƣШƖĲƓċŔƖШƚƣƖċƣĲŊŔĲƚШċŰĬШƣőƨƚЯШĬŔǭĲƖĲŰƣШƖĲƓċŔƖоƖĲƓũċĦĲůĲŰƣШĦŸƚƣƚЯШÉƨĦőШ
ůċƓƓŔŰŊШƓƖŸĦĲĬƨƖĲШŔƚШƨƚƨċũũǃШƓĲƖŉŸƖůĲĬШŔŰШƣőƖĲĲШƽċǃƚШŔŰĦũƨĬŔŰŊаШыŔьШĦċũŔĤƖċƣŔŰŊШƣőĲШE?ÂƚШ
ƣőƖŸƨŊőШĲǂƓĲƖŔůĲŰƣċũШƣĲƚƣƚШы9ċƖƖŔũũŸШĲƣШċũЮЯШΞΜΝΦьбШыŔŔьШĬĲǯŰŔŰŊШƣőĲШĦƖŔƣŔĦċũШƓŸŔŰƣƚШŔŰШƣőĲШ
ƚƣƖƨĦƣƨƖĲѣƚШƓƨƚőŸƻĲƖШĦƨƖƻĲШыĲЮŊЮЯШÅŸƣċШĲƣШċũЮЯШΞΜΝΜьбШŸƖШыŔŔŔьШƣőƖŸƨŊőШůŸŰŔƣŸƖŔŰŊШƣőĲШ
ƚƣƖƨĦƣƨƖċũШƖĲƚƓŸŰƚĲШƚƨĤŢĲĦƣĲĬШƣŸШŔŰĦƖĲůĲŰƣċũШĬǃŰċůŔĦШċŰċũǃƚŔƚЯШf? Шы~ŸƨǃŔċŰŰŸƨЯШÅŸƣċЯШ
ĲƣШċũЮЯШΞΜΝΠьЮШÑőĲШůŸƚƣШƖĲũŔċĤũĲШċƓƓƖŸċĦőШŔƚШċƖŊƨċĤũǃШƣőĲШǯƖƚƣШŸŰĲЯШċƚШŔƣШŔŰĦũƨĬĲƚШ
ůŸŰŔƣŸƖŔŰŊШƣőĲШĲƻŸũƨƣŔŸŰШŸŉШĬċůċŊĲƚШĤċƚĲĬШŸŰШƣőĲШƓőǃƚŔĦċũШĬċůċŊĲƚШыĲЮŊЮЯШĦƖċĦťШ



9őċƓƣĲƖШΞШрШfůƓƖŸƻŔŰŊШ?ċůċŊĲШEƚƣŔůċƣŔŸŰШŔŰШÖÅ~ШÉƣƖƨĦƣƨƖĲƚаШEŰĲƖŊǃШċŰĬШ
?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬШ~ĲƣőŸĬŸũŸŊǃ 

Âċ Ŋ дЮҍЮΥΣ 

 

 
 
 
 
 

ŉŸƖůŔŰŊЯШĦƖƨƚőŔŰŊьШŸĤƚĲƖƻĲĬШŸŰШƣőĲШĲũĲůĲŰƣШċƚШċШŉƨŰĦƣŔŸŰШŸŉШ?fЮШÑőŔƚШċƓƓƖŸċĦőШŔƚШċĬŸƓƣĲĬШ
őĲƖĲŔŰШċŰĬШŔƣШŔŰĦũƨĬĲƚШƣőĲШŉŸũũŸƽŔŰŊШƚƣĲƓƚаШ 

ŔЮ 9ũċƚƚŔŉǃŔŰŊШƣőĲШŉċŔũƨƖĲШƣǃƓĲШыƚőĲċƖЯШǰĲǂƨƖĲЯШċŰĬШőǃĤƖŔĬьЮШ ŸƣĲШƣőċƣШŉŸƖШƓŔĲƖШ
ĲũĲůĲŰƣƚШƽĲШũƨůƓĲĬШƣőĲШƣĲƚƣƚШƽŔƣőШőǃĤƖŔĬШċŰĬШƚőĲċƖШŉċŔũƨƖĲШŔŰƣŸШŸŰĲШŊƖŸƨƓЯШƽőŔũĲШ
ŰŸШĬŔƚƣŔŰĦƣŔŸŰШƽċƚШůċĬĲШŉŸƖШƚƓċŰĬƖĲũƚЮ 

ŔŔЮ fĬĲŰƣŔŉǃŔŰŊШƣőĲШĬŔǭĲƖĲŰƣШĬċůċŊĲШƚƣċƣĲƚШŉƖŸůШƣőĲШƣĲƚƣШĬċƣċЮШÑőŔƚШƽċƚШĬŸŰĲШĤċƚĲĬШ
ŸŰШƣőƖĲĲШƚŸƨƖĦĲƚШŸŉШŔŰŉŸƖůċƣŔŸŰШŔŰĦũƨĬŔŰŊаШċьШƣőĲШċƻċŔũċĤũĲШĬĲƚĦƖŔƓƣŔŸŰƚШŸŉШ
ĬċůċŊĲШƣőƖŸƨŊőŸƨƣШƣőĲШƣĲƚƣШƖĲƓŸƖƣĲĬШŔŰШƣőĲШƚƣƨĬŔĲƚбШĤьШƣőĲШċƻċŔũċĤũĲШƓőŸƣŸŊƖċƓőƚШ
ċƣШĲċĦőШũŸċĬŔŰŊШƚƣĲƓбШŸƖШĦьШƣőĲШċƻċŔũċĤũĲШůĲċƚƨƖĲůĲŰƣƚШŸŉШƣőĲШĦƖċĦťƚШƓƖŸƻŔĬĲĬШ
ĤǃШƣőĲШƚĲŰƚŸƖШĬċƣċЮ 

ŔŔŔЮ fĬĲŰƣŔŉǃŔŰŊШƣőĲШƓŸŔŰƣШŸƻĲƖШƣőĲШŉŸƖĦĲрĬŔƚƓũċĦĲůĲŰƣШĦƨƖƻĲШċƣШƽőŔĦőШċШ?ÉШŸŉШŔŰƣĲƖĲƚƣШ
ŔƚШƖĲċĦőĲĬЮ 

ŔƻЮ 9ċũĦƨũċƣŔŰŊШƣőĲШ?fШċƣШċШŊŔƻĲŰШƚƣĲƓШƨƚŔŰŊШƣőĲШŉŸƖĦĲрĬŔƚƓũċĦĲůĲŰƣШĦƨƖƻĲЮ 

[ŸƖШƣőĲШĦċũŔĤƖċƣŔŸŰШŸŉШ?fЯШƽĲШƨƚĲĬШƣőĲШ?ÉШĬĲǯŰŔƣŔŸŰШŸŉШ9ċƣƣċƖŔШċŰĬШ ŰŊŔŸũŔũũŔШыΞΜΞΞьШƚőŸƽŰШ
ŔŰШÑċĤũĲШΞЮΞЮШÑőŔƚШ?ÉШĬĲǯŰŔƣŔŸŰШŔŰĦũƨĬĲƚШǯƻĲШĬċůċŊĲШƚƣċƣĲƚШƣőċƣШĦċŰШƓƖŸƓĲƖũǃШƖĲǰĲĦƣШƣőĲШ
ƓőǃƚŔĦċũШĬċůċŊĲƚШŸŰШċŰШĲũĲůĲŰƣЮШÑőŔƚШĲŰƚƨƖĲƚШƣőċƣШŔƣШŔƚШĤċƚĲĬШŸŰШƣőĲШũĲƻĲũШŸŉШĦƖċĦťŔŰŊШŔŰШ
ƣőĲШůċƚŸŰƖǃШƨŰŔƣƚШċŰĬШůĲůĤĲƖƚЯШŔŰШƣĲƖůƚШŸŉШĦƖċĦťШƽŔĬƣőƚШċŰĬШĬċůċŊĲШƓċƣƣĲƖŰƚЯШċŰĬШĦċŰШ
ĤĲШĲċƚŔũǃШƖĲũċƣĲĬШƣŸШƣőĲШƖĲƕƨŔƖĲĬШƖĲƓċŔƖШċĦƣŔŸŰƚШċƓƓƖŸƓƖŔċƣĲШŉŸƖШĲċĦőШĬċůċŊĲШƚƣċƣĲЮШ ƚШ
ƚőŸƽŰШŔŰШÑċĤũĲШΞЮΞЯШƣőĲШ?ÉШĬĲǯŰŔƣŔŸŰƚШċƖĲШĬŔƚƣŔŰŊƨŔƚőĲĬШĤĲƣƽĲĲŰШƣőĲШŉċŔũƨƖĲШůŸĬĲƚШċŰĬШ
ƣőĲШ ĲũĲůĲŰƣШ ƣǃƓĲЮШ §ŰĲШ ĤĲŰĲǯƣШ ŸŉШ ƣőŔƚШ ?ÉШ ĬĲǯŰŔƣŔŸŰШ ŔƚШ ƣőċƣШ ŔƣШ ĦŸŰƚŔĬĲƖƚШ ŊĲŰĲƖċũШ
ĬĲƚĦƖŔƓƣŔŸŰƚШŉŸƖШĬŔǭĲƖĲŰƣШŉċŔũƨƖĲШůŸĬĲƚЮШÑőŔƚШŉĲċƣƨƖĲШċũũŸƽƚШċШƽŔĬĲШƨƚċĤŔũŔƣǃШċŰĬШůċťĲƚШ
ŔƣШċƓƓũŔĦċĤũĲШƣŸШƚŔůƓũŔǯĲĬШŰƨůĲƖŔĦċũШċŰċũǃƚĲƚШƽőĲƖĲШŊċƨŊŔŰŊШƣőĲШŉċŔũƨƖĲШůŸĬĲƚШƽŔƣőШŊƖĲċƣШ
ċĦĦƨƖċĦǃШŔƚШŰŸƣШŉĲċƚŔĤũĲЮШÑőŔƚШ?ÉШĬĲǯŰŔƣŔŸŰШċũƚŸШċũũŸƽƚШċШĬŔƖĲĦƣШċŊŊƖĲŊċƣŔŸŰШŸŉШƣőĲШĬċůċŊĲШ
ƚƣċƣĲƚШŔŰШċũũШŔŰĬŔƻŔĬƨċũШĲũĲůĲŰƣƚШŔŰƣŸШċŰШE~ÉрΦΥШы]ƖƬŰƣőċũШĲƣШċũЮЯШΝΦΦΥьШŊũŸĤċũШĬċůċŊĲШ
ƚƣċƣĲЯШƽőŔĦőШŔƚШċШůŸƖĲШƓƖċĦƣŔĦċũШĬĲǯŰŔƣŔŸŰШƽőĲŰШŊĲŰĲƖċƣŔŰŊШŊũŸĤċũШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЮШÑőĲШ
ċŊŊƖĲŊċƣŔŸŰШƓƖŸĦĲƚƚШŔƚШĬŔƚĦƨƚƚĲĬШũċƣĲƖЮШ 

[ŔŊƨƖĲШΞЮΠШШƚőŸƽƚШƣőĲШőŔƚƣŸŊƖċůƚШŉŸƖШƣőĲШ?fШƻċũƨĲƚШŸĤƣċŔŰĲĬШŉŸƖШĲċĦőШ?ÉЮШÑőĲШŰŸƖůċũШ
ĬŔƚƣƖŔĤƨƣŔŸŰƚШǯƣƣĲĬШƣŸШƣőĲШĬċƣċШŉŸƖШĲċĦőШĦċƚĲШċƖĲШċũƚŸШƚőŸƽŰШŔŰШƣőĲШƚċůĲШǯŊƨƖĲЮШÑőĲШǯƣƣĲĬШ
ũŔŰĲƚЯШċƚШƽĲũũШċƚШƣőĲШƓĲƖĦĲŰƣŔũĲƚШƚőŸƽŰЯШċũũŸƽШƨƚШƣŸШĬĲǯŰĲШƣőĲШƖċŰŊĲƚШŸŉШ?fШůŸƖĲШƚƨŔƣċĤũĲШ
ƣŸШĬĲƚĦƖŔĤĲШċШŊŔƻĲŰШ?ÉШũĲƻĲũЮШÑőĲƚĲШǯǂĲĬШƖċŰŊĲƚШċƖĲШĬĲǯŰĲĬШċƣШƓŸŔŰƣƚШŸŉШŸƻĲƖũċƓШĤĲƣƽĲĲŰШ
ƓĲƖĦĲŰƣŔũĲƚЮШÑőĲШǯŰċũШƖċŰŊĲƚШċƖĲШƚőŸƽŰШŔŰШĦŸũŸƖШċƣШƣőĲШƣŸƓШŸŉШƣőĲШǯŊƨƖĲШċƚШƽĲũũШċƚШ
ŰƨůĲƖŔĦċũũǃШŔŰШÑċĤũĲШΞЮΟЮШ ŸƣĲШƣőċƣШƣőĲШĬċƣċШŔƚШĬŔƚƣŔŰŊƨŔƚőĲĬШŔŰƣŸШƣőƖĲĲШŊƖŸƨƓƚШŔŰĦũƨĬŔŰŊаШ
ыċьШƓŔĲƖƚШƽŔƣőШƚőĲċƖШċŰĬШőǃĤƖŔĬШŉċŔũƨƖĲбШыĤьШƓŔĲƖƚШƽŔƣőШǰĲǂƨƖċũШŉċŔũƨƖĲбШċŰĬЯШыĦьШƚƓċŰĬƖĲũƚЮШfƣШ
ůŸƚƣШĤĲШŰŸƣĲĬШƣőċƣШĦĲƖƣċŔŰШ?ÉƚЯШƚƨĦőШċƚШ?ÉΟШŉŸƖШƣőĲШƚőĲċƖШŉċŔũƨƖĲЯШőċƻĲШċŰШċƓƓċƖĲŰƣШũċƖŊĲШ
ĬŔƚƓĲƖƚŔŸŰЯШůċŔŰũǃШĬƨĲШƣŸШƣƽŸШŉċĦƣŸƖƚЯШƣőĲШǯƖƚƣШŸŰĲШŔƚШƣőċƣШƣőĲШĬċůċŊĲШĬĲƚĦƖŔƓƣŔŸŰƚШ
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ĤĲƣƽĲĲŰШƣőĲШƓƖĲƻŔŸƨƚШċŰĬШŉŸũũŸƽŔŰŊШ?ÉƚШċƖĲШƕƨŔƣĲШĬŔǭĲƖĲŰƣЯШƽőŔĦőШůĲċŰƚШƣőċƣШċШũċƖŊĲШ
ċůŸƨŰƣШŸŉШĬċůċŊĲШůƨƚƣШƣċťĲШƓũċĦĲШĤĲƣƽĲĲŰШƣőĲůЯШċƚШƽĲũũШċƚШƣőĲШƨŰĦĲƖƣċŔŰƣǃШŸŰĦĲШ
őŔŊőĲƖШƻċũƨĲƚШŸŉШŰŸŰũŔŰĲċƖŔƣǃШċƖĲШċĦőŔĲƻĲĬШċŰĬШőŸƽШĬŔǭĲƖĲŰƣШůċƚŸŰƖǃШƣǃƓĲƚШũŸƚĲШĦċƓċĦŔƣǃШ
ċƣШĬŔǭĲƖĲŰƣШƖċƣĲƚЮШ 

ÑċĤũĲЮΥдΥЮ?ĲƚĦƖŔƓƣŔŸŰЮŸŉЮũŸĦċũЮĬċůċŊĲЮũĲƻĲũƚЮŉŸƖЮƓŔĲƖƚЮċŰĬЮƚƓċŰĬƖĲũƚЮёċĬċƓƣĲĬЮŉƖŸůЮ9ċƣƣċƖŔЮ
ċŰĬЮ ŰŊŔŸũŔũũŔеЮΥΣΥΥђ 

?Éx ÂŔĲƖƚШыƚőĲċƖоШőǃĤƖŔĬь ÂŔĲƖƚШыǰĲǂƨƖĲь ÉƓċŰĬƖĲũШыċũũь 
?ÉΝ xŸƽШ ĦƖċĦťрĤċŰĬШ ċƣШ

ƣőĲШ ĲŰĬƚШ ŸŉШ ƣőĲШ
ĲũĲůĲŰƣ 

xŸƽШ ĦƖċĦťрĤċŰĬШ ċƣШ
ƣőĲШ ĲŰĬƚШ ŸŉШ ƣőĲШ
ĲũĲůĲŰƣ 

xŸƽШĦƖċĦťрĤċŰĬШċƣШƣőĲШ
ĲŰĬƚШŸŉШƣőĲШĲũĲůĲŰƣ 

?ÉΞ ÉũŔŊőƣШĬŔċŊŸŰċũШĦƖċĦťƚШ
ыӃΝШůůьШċƣШƣőĲШĦĲŰƣĲƖШ
ŸŉШƣőĲШĲũĲůĲŰƣ 

~ŸƖĲШĲǂƣĲŰĬĲĬШĦƖċĦťƚШ
ċƣШƣőĲШĲŰĬƚ 

xċƖŊĲƖШ ĦƖċĦťƚШ ċƣШ ƣőĲШ
ĲŰĬƚШ ŸŉШ ƣőĲШ ĲũĲůĲŰƣЯШ
ĬŔċŊŸŰċũШĦƖċĦťƚШċƣШƣőĲШ
ĦĲŰƣĲƖШŸŉШƣőĲШĲũĲůĲŰƣЯШ
ŸƖШƚőĲċƖШŉċŔũƨƖĲШŔŰШƣőĲШ
ĦĲŰƣƖċũШƓċƖƣ 

?ÉΟ ?ŔċŊŸŰċũШ ĦƖċĦťШ
ƓƖŸƓċŊċƣŔŸŰЯШ
ŸƓĲŰŔŰŊƚШƨƓШƣŸШΝΜůů 

 ÉŔŊŰŔǯĦċŰƣШĬĲŊƖċĬċƣŔŸŰШ
ŸŉШƣőĲШůċƚŸŰƖǃ 

?ÉΠ ÉŔŊŰŔǯĦċŰƣШ ĬŔċŊŸŰċũШ
ĦƖċĦťƚШ ƽŔƣőШ
ƚŔŊŰŔǯĦċŰƣШ ŸƓĲŰŔŰŊƚЯШ
ƓĲƖůċŰĲŰƣШ
ĬĲŉŸƖůċƣŔŸŰЯШ ċŰĬоŸƖШ
ƚƓċũũŔŰŊ 

9ƖƨƚőŔŰŊШ ċƣШ ƣőĲШ
ĦŸůƓƖĲƚƚĲĬШĦŸƖŰĲƖ 

 

?ÉΡ ÂċƖƣŔċũШĦŸũũċƓƚĲШ ŸŉШ
ƓŸƖƣŔŸŰƚШ ŸŉШ ƣőĲШ
ĲũĲůĲŰƣЮШ[ċŔũƨƖĲ 

ÂċƖƣŔċũШ ĦŸũũċƓƚĲШ ŸŉШ
ƓŸƖƣŔŸŰƚШ ŸŉШ ƣőĲШ
ĲũĲůĲŰƣЮШ[ċŔũƨƖĲ 

xŔŰƣĲũШĦŸũũċƓƚĲЮШ[ċŔũƨƖĲ 

 

ũƣőŸƨŊőШŔĬĲŰƣŔŉǃŔŰŊШ?fШċƣШƣőĲШĲũĲůĲŰƣШũĲƻĲũШŔƚШƨƚĲŉƨũШŉŸƖШũŸĦċũШċƚƚĲƚƚůĲŰƣƚЯШŔƣШŔƚШŸŉШŊƖĲċƣШ
ŔůƓŸƖƣċŰĦĲШƣŸШƣƖċŰƚŉĲƖШƣőĲШĬĲƣĲĦƣĲĬШũŸĦċũШĬċůċŊĲШƚƣċƣĲƚШŔŰƣŸШċШŊũŸĤċũШĬċůċŊĲШƚƣċƣĲШŉŸƖШ
ƣőĲШĲŰƣŔƖĲШĤƨŔũĬŔŰŊЮШÑőŔƚШũċƣƣĲƖШŔƚШůŸƖĲШƓƖċĦƣŔĦċũШĲƚƓĲĦŔċũũǃШƽőĲŰШƓƖŸĬƨĦŔŰŊШŉƖċŊŔũŔƣǃШċŰĬШ
ƻƨũŰĲƖċĤŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШĬŔǭĲƖĲŰƣШƻċƖŔċƣŔŸŰƚШŸŉШÖÅ~ШĤƨŔũĬŔŰŊƚЯШċƚШŔƚШƣőĲШĦċƚĲШŔŰШƓŸƖƣŉŸũŔŸШ
ũŸƚƚШċƚƚĲƚƚůĲŰƣЮШcĲƖĲŔŰШƽĲШƨƚĲШƣőĲШůƨũƣŔƚĦċũĲШċƓƓƖŸċĦőШŸŉШ9ċƣƣċƖŔШċŰĬШ ŰŊŔŸũŔũũŔЯШ
ыΞΜΞΞьЮШEƕƨċƣŔŸŰШыΞЮΠьШƚőŸƽƚШƣőĲШĲǂƓƖĲƚƚŔŸŰШƣőċƣШĬĲǯŰĲƚШƣőĲШĬċůċŊĲШũĲƻĲũШы?xьШŸŰШċШ
ƚŔŰŊũĲШÖÅ~ШƽċũũШĤċƚĲĬШŸŰШƣőĲШƚƨůШŸŉШƣőĲШĬċůċŊĲƚШŸƻĲƖШƣőĲШƓŔĲƖШċŰĬШƚƓċŰĬƖĲũШĲũĲůĲŰƣƚШ
ƽĲŔŊőƣĲĬШĤċƚĲĬШŸŰШƣőĲŔƖШƖĲũċƣŔƻĲШċƖĲċШƣŸШƣőĲШĲŰƣŔƖĲШÖÅ~ШƽċũũШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШĲũĲůĲŰƣƚШ
ĦŸŰƚƣŔƣƨƣŔŰŊШƣőĲШƽċũũЮ 



9őċƓƣĲƖШΞШрШfůƓƖŸƻŔŰŊШ?ċůċŊĲШEƚƣŔůċƣŔŸŰШŔŰШÖÅ~ШÉƣƖƨĦƣƨƖĲƚаШEŰĲƖŊǃШċŰĬШ
?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬШ~ĲƣőŸĬŸũŸŊǃ 

Âċ Ŋ дЮҍЮΥΥ 

 

 
 
 
 
 

ыċьШ ыĤь ыĦь 

   
[ŔŊƨƖĲЮΥдΧЮЮcŔƚƣŸŊƖċůƚЮŸŉЮ?fЮƻċũƨĲƚЮċƣЮĬŔǭĲƖĲŰƣЮĬċůċŊĲЮũĲƻĲũƚЮŉŸƖжЮċђЮÉőĲċƖЮċŰĬЮőǃĤƖŔĬЮ

ŉċŔũŔŰŊЮƓŔĲƖƚеЮĤђЮǰĲǂƨƖċũЮŉċŔũŔŰŊЮƓŔĲƖƚеЮċŰĬЮĦђЮƚƓċŰĬƖĲũƚд 

ÑċĤũĲЮΥдΦЮÂƖŸƓŸƚĲĬЮƖċŰŊĲƚЮŸŉЮ?fЮƓĲƖЮũŸĦċũЮ?ÉЮё?Éxђд 

?Éx 
ÂŔĲƖƚ 
ыƚőĲċƖоőǃĤƖŔĬь 

ÂŔĲƖƚ 
ыǰĲǂƨƖĲь 

ÉƓċŰĬƖĲũƚ 

Ν ΜЮΜΡтΜЮΝΞ ΜЮΜΡтΜЮΝΞ ΜЮΜΡтΜЮΝΜ 
Ξ ΜЮΝΞтΜЮΞΡ ΜЮΝΞΜтΜЮΟΡ ΜЮΝΜтΜЮΟΡ 
Ο ΜЮΞΡтΜЮΣΜ р ΜЮΟΡтΜЮΣΡ 
Π ΜЮΣΜтΜЮΤΡ ΜЮΟΡтΜЮΤΡ р 
Ρ ӂШΜЮΤΡ ӂШΜЮΤΡ ӂШΜЮΣΡ 

ΞЮΠЮΠ ?E[f fÑf§ Ш§[ШÑcEШ]x§7 xШ? ~ ]EШÉÑ ÑE 

fŰШEƕƨċƣŔŸŰШыΞЮΠьЯШ?xƽЯŔШШŔƚШƣőĲШĬċůċŊĲШũĲƻĲũШŸŉШŔƣőШƽċũũШŔŰШƣőĲШůŸĬĲũбШÂЯŢыŔьШŔƚШƣőĲШċƖĲċШŸŉШŢƣőШ
ƓŔĲƖШƽŔƣőŔŰШŔƣőШÖÅ~ШƽċũũбШÂЯƣŸƣыŔьШŔƚШƣőĲШƚƨůШŸŉШƣőĲШċƖĲċШŸŉШċũũШƣőĲШƓŔĲƖƚШƽŔƣőŔŰШŔƣőШƽċũũбШ?ÉÂЯŢыŔьШŔƚШ
ƣőĲШĬċůċŊĲШƚƣċƣĲШŸŉШŢƣőШƓŔĲƖШƽŔƣőŔŰШŔƣőШƽċũũШċŰĬШŔƚШĬĲǯŰĲĬШĤċƚĲĬШŸŰШƣőĲШƖĲƚƨũƣƚШƓƖĲƚĲŰƣĲĬШ
ŔŰШÑċĤũĲШΞЮΟбШŰÂыŔьШŔƚШƣőĲШŰƨůĤĲƖШŸŉШƓŔĲƖШĲũĲůĲŰƣƚШƣőċƣШĦŸŰƚƣŔƣƨƣĲШċШÖÅ~ШƽċũũбШ?ÉÉЯťыŔьШŔƚШƣőĲШ
ĬċůċŊĲШƚƣċƣĲШŸŉШťƣőШƚƓċŰĬƖĲũШƽŔƣőŔŰШƣőĲШŔƣőШƽċũũШċŰĬШŔƚШĬĲǯŰĲĬШĤċƚĲĬШŸŰШƣőĲШƖĲƚƨũƣƚШ
ƓƖĲƚĲŰƣĲĬШŔŰШƣőĲШũċƚƣШĦŸũƨůŰШŸŉШÑċĤũĲШΞЮΟбШŰÉыŔьШŔƚШƣőĲШŰƨůĤĲƖШŸŉШƚƓċŰĬƖĲũШĲũĲůĲŰƣƚШƽŔƣőŔŰШ
ċШÖÅ~ШƽċũũШċŰĬШǯŰċũũǃЯШÉ͈ыŔьШŔƚШċШƽĲŔŊőƣШŉċĦƣŸƖШŸĤƣċŔŰĲĬШƣőƖŸƨŊőШƣőĲШƖċƣŔŸШŸŉШƣőĲШƚƓċŰĬƖĲũШ
ċƖĲċШŸƻĲƖШƣőĲШƣŸƣċũШċƖĲċШŸŉШƣőĲШÖÅ~ШƽċũũЮШ ŸƣĲШƣőċƣШŉŸƖШċŰШŔŰĬŔƻŔĬƨċũШÖÅ~ШƽċũũЯШ?xƽЯŔШШ-

ĦċŰŰŸƣШĲǂĦĲĲĬШΡЮΜЯШĤǃШĬĲǯŰŔƣŔŸŰЮ 

Ὀὒ ȟ

В ὃȟ ὈὛȟ

ὃȟ
‌

В ὈὛȟ

ὲ
υ 

ыΞЮΠь 

ÑőĲШ?xƽШƻċũƨĲƚШċƖĲШƣőĲŰШċƚƚŔŊŰĲĬШŔŰƣŸШĬŔƚĦƖĲƣĲШĬċůċŊĲШƚƣċƣĲƚШ?xƽйШыΜШƣŸШΡьЯШƨƚŔŰŊШƣőĲШ
ƖċŰŊĲƚШƚőŸƽŰШŔŰШÑċĤũĲШΞЮΠЮШ ĲǂƣЯШƣőĲШћƽĲŔŊőƣƚќШŸŉШċũũШƽċũũƚШƣőċƣШċƖĲШŸŰШċШŊŔƻĲŰШ?xŰШŸƖШőŔŊőĲƖШ



Â ċ Ŋ дЮҍЮΥΦ  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   

 

 
 
 
 

 

ċƖĲШĦŸůĤŔŰĲĬШƨƚŔŰŊШEƕƨċƣŔŸŰШыΞЮΡьЮШÑőŔƚШĦŸůĤŔŰċƣŔŸŰШŔƚШĬŸŰĲШĤċƚĲĬШŸŰШƣőĲШƖĲƚƓĲĦƣŔƻĲШ
ƽĲŔŊőƣШыììеŔђШċƚƚŔŊŰĲĬШƣŸШċŰШŔƣőШƽċũũЯШƽőŔĦőШŔƚШċƚƚŔŊŰĲĬШċĦĦŸƖĬŔŰŊШƣŸШŔƣƚШċƖĲċШċŰĬШĦċƖƖŔĲĬШ
ċǂŔċũШũŸċĬЯШƽŔƣőШƖĲƚƓĲĦƣШƣŸШƣőĲШƣŸƣċũШƽċũũШċƖĲċШŸŉШƣőĲШĤƨŔũĬŔŰŊЮШÑőĲШƣŸƣċũШƚƨůШŸŉШċũũШììеŔШŔŰШ
ƣőĲШĤƨŔũĬŔŰŊШƚőŸƨũĬШċĬĬШƨƓШƣŸШΝЮ 

ÑċĤũĲЮΥдΧЮ?xƽЮЮƖċŰŊĲƚЮŉŸƖЮċƚƚŔŊŰŔŰŊЮĬŔƚĦƖĲƣĲЮ?xƽпЮƻċũƨĲƚЮёċĬċƓƣĲĬЮŉƖŸůЮ9ċƣƣċƖŔЮċŰĬЮ
ŰŊŔŸũŔũũŔеЮΥΣΥΥђд 

 

 

 

 

Ὀὒ ὡ
ȟ ȟz

 (2.5) 

ÑċĤũĲЮΥдΨЮ9ŸŰƻĲƖƚŔŸŰЮƖƨũĲƚЮŉŸƖЮŊũŸĤċũЮ?ÉЮёċĬċƓƣĲĬЮŉƖŸůЮ9ċƣƣċƖŔЮ҂Ю ŰŊŔŸũŔũũŔеЮΥΣΥΥђ 

?É] E~ÉрΦΥШĬĲƚŔŊŰċƣŔŸŰ ÅƨũĲƚШŉŸƖШ?É] 

Ν  ĲŊũŔŊŔĤũĲШƣŸШƚũŔŊőƣШĬċůċŊĲ В πȢςШШШŸƖШШШШπȢρ В πȢςШШШШШĤƨƣШŰŸƣШШШШШШ
В π 

Ξ ~ŸĬĲƖċƣĲШĬċůċŊĲ В πȢσШШШŸƖШШШШШШШπ В πȢυШШШШШĤƨƣШŰŸƣШШШШШШ
В π 

Ο ÉƨĤƚƣċŰƣŔċũШƣŸШőĲċƻǃШĬċůċŊĲ В πȢυШШШŸƖШШШШШШШπ В πȢσШШШШШĤƨƣШŰŸƣШШШШШШ
В πȢς 

Π éĲƖǃШőĲċƻǃШĬċůċŊĲ В πȢσШШШŸƖШШШШπȢς В πȢυ 

Ρ ?ĲƚƣƖƨĦƣŔŸŰ В πȢυШ 

[ŔŰċũũǃЯШƣőĲШĤƨŔũĬŔŰŊќƚШĬċůċŊĲШƚƣċƣĲШ?É]ШŔƚШċƚƚŔŊŰĲĬШƣőƖŸƨŊőШƣőĲШƖƨũĲƚШŔŰШÑċĤũĲШΞЮΡШƣőċƣШċƖĲШ
ĤċƚĲĬШŸŰШƣőĲШƖĲƚƨũƣƚШŸŉШEƕƨċƣŔŸŰШыΞЮΡьШŉŸƖШċũũШĬċůċŊĲШƚƣċƣĲƚЮШ[ŸƖШůŸƖĲШĬĲƣċŔũƚШċŰĬШ
ĲǂċůƓũĲƚШŸŉШƣőĲШċƓƓũŔĦċƣŔŸŰШŸŉШƣőŔƚШůĲƣőŸĬŸũŸŊǃЯШƣőĲШƖĲċĬĲƖШŔƚШƖĲŉĲƖƖĲĬШƣŸШ9ċƣƣċƖŔШċŰĬШ
ŰŊŔŸũŔũũŔШыΞΜΞΞьЮ 

ΞЮΡ 9 ÉEШÉÑÖ?ò 

ΞЮΡЮΝ 9 ÉEШÉÑÖ?òШ7Öfx?f ]Ш  ?ШÉÑÅÖ9ÑÖÅ xШ~§?Exf ] 

ìĲШĦŸŰƚŔĬĲƖШċШΞрƚƣŸƖǃШÖÅ~ШĤƨŔũĬŔŰŊШƣŸШƓĲƖŉŸƖůШċШƻċũŔĬċƣŔŸŰШƣĲƚƣШŸŰШƣőĲШċƓƓũŔĦċĤŔũŔƣǃШŸŉШ
ƣőĲШƓƖŸƓŸƚĲĬШ?fШċŰĬШƣŸШƚőŸƽШŔƣƚШƓĲƖŉŸƖůċŰĦĲШŔŰШċШĦŸƨƓũĲШŸŉШŔũũƨƚƣƖċƣŔƻĲШċƓƓũŔĦċƣŔŸŰƚЮШ

?xƽй ?xƽШƖċŰŊĲ 
Ν ΜЮΤШӃШ?xƽШШӅШΝЮΣ 
Ξ ΝЮΣШӃШ?xƽШШӅШΞЮΡ 
Ο ΞЮΡШӃШ?xƽШШӅШΟЮΠ 
Π ΟЮΠШӃШ?xƽШШӅШΠЮΟ 
Ρ ΠЮΟШӃШ?xƽШШӅШΡЮΜ 



9őċƓƣĲƖШΞШрШfůƓƖŸƻŔŰŊШ?ċůċŊĲШEƚƣŔůċƣŔŸŰШŔŰШÖÅ~ШÉƣƖƨĦƣƨƖĲƚаШEŰĲƖŊǃШċŰĬШ
?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬШ~ĲƣőŸĬŸũŸŊǃ 

Âċ Ŋ дЮҍЮΥΧ 

 

 
 
 
 
 

[ŔŊƨƖĲШΞЮΡШƚőŸƽƚШċШƓũċŰШũċǃŸƨƣЯШĲũĲƻċƣŔŸŰШċŰĬШƓőŸƣŸŊƖċƓőƚШŸŉШƣőĲШĦċƚĲШƚƣƨĬǃШĤƨŔũĬŔŰŊЮШ
ÑőŔƚШŔƚШċШƚƣŸŰĲШůċƚŸŰƖǃШĤƨŔũĬŔŰŊШƽŔƣőШƣŔůĤĲƖШǰŸŸƖШċŰĬШƖŸŸŉШƣőċƣШőċƚШƚƣƖĲŰŊƣőĲŰĲĬШ
ĬŔċƓőƖċŊůШ ĦŸŰŰĲĦƣŔŸŰƚШ ƣŸШ ċƻŸŔĬШ ŸƨƣрŸŉрƓũċŰĲШ ůĲĦőċŰŔƚůƚЮШ ÑőĲƚĲШ ƚƣƖĲŰŊƣőĲŰŔŰŊШ
ĦŸŰŰĲĦƣŔŸŰƚШċƖĲШċĦőŔĲƻĲĬШƣőƖŸƨŊőШċШƚƣĲĲũШƖŔŰŊШĤĲċůШċƣШƣőĲШǰŸŸƖШũĲƻĲũШċŰĬШċШƖĲŔŰŉŸƖĦĲĬШ
ůċƚŸŰƖǃШƖŔŰŊШĤĲċůШċƣШƣőĲШƖŸŸŉЮШ~ċŊĲŰĲƚШĲƣШċũЮЯШыΞΜΝΜьШƓĲƖŉŸƖůĲĬШċШŉƨũũрƚĦċũĲШƚőċťĲШƣċĤũĲШ
ĲǂƓĲƖŔůĲŰƣċũШƣĲƚƣШŸŰШƣőŔƚШĤƨŔũĬŔŰŊШƽŔƣőŔŰШċŰШĲǂƓĲƖŔůĲŰƣċũШĦċůƓċŔŊŰШƣŸШċƚƚĲƚƚШƣőĲШ
ĲǭĲĦƣŔƻĲŰĲƚƚШŸŉШƖĲƣƖŸǯƣƣŔŰŊШůĲċƚƨƖĲƚШŉŸƖШĤƨŔũĬŔŰŊƚШŸŉШƣőĲШƚċůĲШĦŸŰǯŊƨƖċƣŔŸŰЮШÑőĲШƖĲƚƨũƣƚШ
ŸŉШƣőĲШƣĲƚƣШċƖĲШƨƚĲĬШőĲƖĲШƣŸШƻċũŔĬċƣĲШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШƓƖŸƓŸƚĲĬШ?fЮ 

ыċьШШШШ 

 

ыĤь 

ыĦь 

 

ыĦь 

ШШШШШШШШШШШШШШШ 

[ŔŊƨƖĲЮΥдΨЮÂƖŸƣŸƣǃƓĲЮ7ƨŔũĬŔŰŊЮΥЮŉƖŸůЮ~ċŊĲŰĲƚЮĲƣЮċũдеЮёΥΣΤΣђдЮёċђЮÂũċŰЮƻŔĲƽЮŸŉЮƣőĲЮĤƨŔũĬŔŰŊзЮ
ёĤђЮĲċƚƣЮĲũĲƻċƣŔŸŰЮƻŔĲƽЮŸŉЮƣőĲЮĤƨŔũĬŔŰŊзЮёĦђЮĲƕƨŔƻċũĲŰƣЮŉƖċůĲЮůŸĬĲũзЮёĬђЮƣĲƚƣЮƚƓĲĦŔůĲŰЮ

ёċĬŸƓƣĲĬЮŉƖŸůЮ~ċŊĲŰĲƚЮĲƣЮċũеЮΥΣΤΣђ 

 Ш 

ìĲШ ƨƚĲШ ƣőĲШ E[~Ш ċƓƓƖŸċĦőШ ƣŸШ ůŸĬĲũШ ƣőĲШ ĲŰƣŔƖĲШ ĤƨŔũĬŔŰŊШ ŔŰШ Ο?Ш ƨƚŔŰŊШ ÑÅE~ÖÅfШ
ыxċŊŸůċƖƚŔŰŸШ ĲƣШ ċũЮЯШ ΞΜΝΟьЮШ ÑőŔƚШ ůŸĬĲũŔŰŊШ ċƓƓƖŸċĦőШ ĲůƓũŸǃƚШ ůċĦƖŸĲũĲůĲŰƣƚШ ƣŸШ
ƖĲƓƖĲƚĲŰƣШƣőĲШƓŔĲƖƚШċŰĬШƚƓċŰĬƖĲũƚШŸŉШĲċĦőШƽċũũЯШċƚШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΞЮΡĦШŉŸƖШƣőĲШĲċƚƣШƽċũũЮШ



Â ċ Ŋ дЮҍЮΥΨ  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   

 

 
 
 
 

 

ÑőĲШĤƨŔũĬŔŰŊШƽċƚШůŸĬĲũũĲĬШĦŸŰƚŔĬĲƖŔŰŊШċШΡӖШůċƚƚШċŰĬШƚƣŔǭŰĲƚƚШƓƖŸƓŸƖƣŔŸŰċũШÅċǃũĲŔŊőШ
ĬċůƓŔŰŊЮШ ÑőĲШ ĬŔċƓőƖċŊůƚШ ċƖĲШ ůŸĬĲũĲĬШ ƣőƖŸƨŊőШ ċШ ƣƽŸрĬŔůĲŰƚŔŸŰċũШ ŸƖƣőŸƣƖŸƓŔĦШ
ůĲůĤƖċŰĲЮШÅĲƚƨũƣƚШŸŉШƣőĲШůŸĬċũШċŰċũǃƚŔƚШǃŔĲũĬШƣőĲШǯƖƚƣШċŰĬШƚĲĦŸŰĬШůŸĬĲШƓĲƖŔŸĬƚШŸŉШ
ΜЮΝΟƚШċŰĬШΜЮΝΜƚЯШƽőŔĦőШċƖĲШĦũŸƚĲШƣŸШƣőĲШƻċũƨĲƚШŸŉШΜЮΝΞƚШċŰĬШΜЮΝΝƚШĲƚƣŔůċƣĲĬШĬƨƖŔŰŊШƣőĲШ
ĲǂƓĲƖŔůĲŰƣċũШƣĲƚƣƚЮШ ũũШƣőĲШŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШƣőĲШůċƣĲƖŔċũШƓƖŸƓĲƖƣŔĲƚШĦċŰШĤĲШŉŸƨŰĬШŔŰШ
ÂĲŰŰċШĲƣШċũЮЯШыΞΜΝΣьЮШШÑőĲШƖĲƚƨũƣƚШŸŉШƣőĲШĲǂƓĲƖŔůĲŰƣċũШĦċůƓċŔŊŰШƽĲƖĲШĦŸůƓċƖĲĬШƣŸШƣőĲШ
ŰƨůĲƖŔĦċũШƖĲƚƨũƣƚШŸŉШƣőĲШÑÅE~ÖÅfШE[~ШĬĲƚĦƖŔĤĲĬШŔŰШÂĲŰŰċШĲƣШċũЮЯШыΞΜΝΣьЯШƽőŔĦőШƽċƚШ
ƚőŸƽŰШƣŸШċĦĦƨƖċƣĲũǃШƓƖĲĬŔĦƣШƣőĲШŸƻĲƖċũũШĤĲőċƻŔŸƖШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲШċŰĬШŔƣƚШĦŸůƓŸŰĲŰƣƚЮ 

ΞЮΡЮΞ ]Å§Ö ?Ш~§Ñf§ ШÅE9§Å?ÉШ[§ÅШ?ò  ~f9Ш   xòÉfÉ 

cĲƖĲŔŰШƽĲШƓĲƖŉŸƖůШŰŸŰũŔŰĲċƖШĬǃŰċůŔĦШċŰċũǃƚŔƚШŸŰШƣőĲШÖÅ~ШĦċƚĲШƚƣƨĬǃШĤƨŔũĬŔŰŊШůŸĬĲũШ
ƨƚŔŰŊШƣőƖĲĲШƚĲƣƚШŸŉШŊƖŸƨŰĬШůŸƣŔŸŰШƖĲĦŸƖĬŔŰŊƚШƚĲũĲĦƣĲĬШƽŔƣőШƣőƖĲĲШĬŔǭĲƖĲŰƣШŸĤŢĲĦƣŔƻĲƚШŔŰШ
ůŔŰĬЮШÑőŔƚШĲǂĲƖĦŔƚĲШĲŰċĤũĲƚШƨƚШƣŸШĲŰŊċŊĲШŔŰШċШĬŔƚĦƨƚƚŔŸŰШƣőċƣШċĬĬƖĲƚƚĲƚШĬŔǭĲƖĲŰƣШ
ċƚƓĲĦƣƚШŸŉШƣőĲШƖŔƚťШċƚƚĲƚƚůĲŰƣШƓƖŸĤũĲůЮШÑőĲƚĲШŊƖŸƨŰĬШůŸƣŔŸŰШƚĲƣƚШċƖĲШĤƖŔĲǰǃШĬĲƚĦƖŔĤĲĬШ
ŔŰШƣőĲШŉŸũũŸƽŔŰŊЮ 

ÑőĲШљǯƖƚƣШƚĲƣњШŸŉШƖĲĦŸƖĬƚШĦŸŰƚŔƚƣƚШŸŉШƣőĲШΝΦΤΦШ~ŸŰƣĲŰĲŊƖŸШĲċƖƣőƕƨċťĲШƖĲĦŸƖĬĲĬШŔŰШÖũĦŔŰŢр
cŸƣĲũШ ũĤċƣƖŸƚƚШƚƣċƣŔŸŰЮШÑőĲШĦċƚĲШƚƣƨĬǃШĤƨŔũĬŔŰŊШƽċƚШƚƨĤŢĲĦƣĲĬШƣŸШċШƚŔŰŊũĲШőŸƖŔǍŸŰƣċũШ
ĦŸůƓŸŰĲŰƣШŸŉШƣőŔƚШƖĲĦŸƖĬЯШƓċƖċũũĲũШƣŸШƣőĲШEċƚƣШċŰĬШìĲƚƣШƽċũũƚШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲШƽŔƣőŔŰШƣőĲШ
ĲǂƓĲƖŔůĲŰƣċũШĦċůƓċŔŊŰШŸŉШ~ċŊĲŰĲƚШĲƣШċũЮЯШыΞΜΝΜьЮШfŰШƣőĲШƚőċťĲШƣċĤũĲШƣĲƚƣЯШƣőĲШƖĲĦŸƖĬШƽċƚШ
ŔŰĦƖĲċƚŔŰŊũǃШƚĦċũĲĬШƣŸШĲŔŊőƣШÂ]ШũĲƻĲũƚШŸŉШΜЮΜΡŊЯШΜЮΝŊЯШΜЮΞŊЯШΜЮΟŊЯШΜЮΠŊЯШΜЮΡŊЯШΜЮΣŊШċŰĬШ
ΜЮΤŊШŔŰШĲŔŊőƣШĦŸŰƚĲĦƨƣŔƻĲШƣĲƚƣƚШƣŸШůŸŰŔƣŸƖШƣőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШĬċůċŊĲƚШŸƻĲƖШƣőĲШ
ƚƣƖƨĦƣƨƖċũШĲũĲůĲŰƣƚЮШ ƣШƣőĲШũċƚƣШŊƖŸƨŰĬШůŸƣŔŸŰШũĲƻĲũЯШƣőĲШƚƣƖƨĦƣƨƖĲШƽċƚШĦŸŰƚŔĬĲƖĲĬШċƚШ
ĦŸũũċƓƚĲĬЮШ?ċƣċШƖĲŊċƖĬŔŰŊШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШċũũШƣőĲШĲũĲůĲŰƣƚШċŰĬШƣőĲШĬĲƚĦƖŔƓƣŔŸŰШŸŉШ
ĬċůċŊĲƚШŸŰШƣőĲШĲũĲůĲŰƣƚШŔŰШƣőĲШĦŸƨƖƚĲШŸŉШƣőĲШĲŔŊőƣШƣĲƚƣƚШőċƚШĤĲĲŰШůċĬĲШċƻċŔũċĤũĲШƣŸШƣőĲШ
ċƨƣőŸƖƚЮШ ÑőŔƚШ ŊƖŸƨŰĬШ ůŸƣŔŸŰШ ƚĲƣШ ċũũŸƽƚШ ƨƚШƣŸШ ŰƨůĲƖŔĦċũũǃШ ċƚƚĲƚƚШ ƣőĲШ ƚƣƖƨĦƣƨƖċũШ
ƓĲƖŉŸƖůċŰĦĲШƨƚŔŰŊШƣőĲШƚƣƖƨĦƣƨƖċũШůŸĬĲũШċŰĬШƣőĲШƓƖŸƓŸƚĲĬШ?fШƣőƖŸƨŊőШċШĦŸůƓċƖŔƚŸŰШŸŉШ
ƣőĲШƖĲƚƨũƣƚШƽŔƣőШƣőĲШċĦƣƨċũШŸĤƚĲƖƻċƣŔŸŰƚЮ 



9őċƓƣĲƖШΞШрШfůƓƖŸƻŔŰŊШ?ċůċŊĲШEƚƣŔůċƣŔŸŰШŔŰШÖÅ~ШÉƣƖƨĦƣƨƖĲƚаШEŰĲƖŊǃШċŰĬШ
?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬШ~ĲƣőŸĬŸũŸŊǃ 

Âċ Ŋ дЮҍЮΥΩ 

 

 
 
 
 
 

  
[ŔŊƨƖĲЮΥдΩЮEǂċůƓũĲЮŸŉЮƚƓĲĦƣƖċũũǃЮĦŸůƓċƣŔĤũĲЮƓċŔƖЮũŸŰŊЮċŰĬЮƚőŸƖƣЮĬƨƖċƣŔŸŰЮŊƖŸƨŰĬЮůŸƣŔŸŰЮ
ƖĲĦŸƖĬƚЮŸŉЮΤάΪΧЮxŔůċЮÂĲƖƨЮƖĲĦŸƖĬĲĬЮċƣЮƣőĲЮ ƖĲƕƨŔƓċЮƚƣċƣŔŸŰЮċŰĬЮƣőĲЮΤάάάЮ9őŔц9őŔеЮÑċŔƽċŰц
ΣΨЮĲċƖƣőƕƨċťĲЮƖĲĦŸƖĬĲĬЮċƣЮƣőĲЮ9còΣΫΪЮƚƣċƣŔŸŰеЮƖĲƚƓĲĦƣŔƻĲũǃдЮЮ ŸƣĲЮƣőċƣЮƣőĲЮƚőŸƖƣЮĬƨƖċƣŔŸŰЮ
ƖĲĦŸƖĬЮŔƚЮƚĦċũĲĬЮƽŔƣőЮċЮŉċĦƣŸƖЮŸŉЮΤдΫΪЮƣŸЮůċƣĦőЮƣőĲЮƖĲƚƓŸŰƚĲЮƚƓĲĦƣƖƨůЮŸŉЮƣőĲЮũŸŰŊЮĬƨƖċƣŔŸŰЮ
ƖĲĦŸƖĬдЮfŰЮƣőĲЮũĲŉƣЮǯŊƨƖĲЮƣőĲЮĲǭĲĦƣŔƻĲЮĬƨƖċƣŔŸŰЮё?ƚΨцΪΨђЮŸŉЮƣőĲЮƣƽŸЮƖĲĦŸƖĬƚЮŔƚЮƚőŸƽŰд 

§ŰĲШŸŉШƣőĲШċĬƻċŰƣċŊĲƚШŸŉШċŰШĲŰĲƖŊǃрĤċƚĲĬШ?fШŔƚШƣőċƣШŔƣШŔƚШƚĲŰƚŔƣŔƻĲШƣŸШŊƖŸƨŰĬШůŸƣŔŸŰШ
ĬƨƖċƣŔŸŰШĤĲĦċƨƚĲШƣőĲШĲǂƣƖċШĦǃĦũĲƚШŸŉШċШũŸŰŊШĬƨƖċƣŔŸŰШŊƖŸƨŰĬШƚőċťŔŰŊШƣĲŰĬШƣŸШĦċƨƚĲШċŰШ
ŔŰĦƖĲċƚĲШŔŰШƣőĲШĬċůċŊĲШƚĲƻĲƖŔƣǃЮШÑŸШŰŸШƚƨƖƓƖŔƚĲШŊƖŸƨŰĬШůŸƣŔŸŰШĬƨƖċƣŔŸŰШőċƚШƚőŸƽŰШƣŸШĤĲШ
ċШƖĲũĲƻċŰƣШŉċĦƣŸƖШƽőĲŰШċƚƚĲƚƚŔŰŊШƚƣƖƨĦƣƨƖċũШƓĲƖŉŸƖůċŰĦĲШċŰĬШŔƣƚШĦŸŰƚŔĬĲƖċƣŔŸŰШŸƖШ
ŰĲŊũĲĦƣŔŸŰШĦċŰШũĲċĬШƣŸШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲƚШŔŰШƖŔƚťШĲƚƣŔůċƣĲƚШы9őċŰĬƖċůŸőċŰШĲƣШċũЮЯШ
ΞΜΝΣьЮШfŰШŸƖĬĲƖШƣŸШƚőŸƽШƣőĲШĦċƓċĤŔũŔƣǃШŸŉШƣőĲШƓƖŸƓŸƚĲĬШ?fШƣŸШĦċƓƣƨƖĲШƣőĲШċĦĦƨůƨũċƣŔŸŰШŸŉШ
ĬċůċŊĲШƽőĲŰШƚƨĤŢĲĦƣĲĬШƣŸШũŸŰŊШĬƨƖċƣŔŸŰШŊƖŸƨŰĬШůŸƣŔŸŰƚЯШƽĲШƨƚĲĬШċũƚŸШċШљƚĲĦŸŰĬШƚĲƣњШ
ŸŉШƖĲĦŸƖĬƚШĦŸŰƚŔƚƣŔŰŊШŸŉШƚőŸƖƣШċŰĬШũŸŰŊШĬƨƖċƣŔŸŰШŊƖŸƨŰĬШůŸƣŔŸŰƚШыőĲƖĲŔŰċŉƣĲƖШƖĲŉĲƖƖĲĬШƣŸШ
ċƚШÉ?ШċŰĬШx?ЯШƖĲƚƓĲĦƣŔƻĲũǃьШĦŸůƓŔũĲĬШĤǃШ9őċŰĬƖċůŸőċŰШĲƣШċũЮЯШыΞΜΝΣьЮШÑőċƣШƚƣƨĬǃШ
ŔŰƣƖŸĬƨĦĲƚШċШƚĲƣШŸŉШΝΠΣШƚƓĲĦƣƖċũũǃШĲƕƨŔƻċũĲŰƣШŊƖŸƨŰĬШůŸƣŔŸŰШƓċŔƖƚШƣőċƣЯШƣŸШƣőĲШĲǂƣĲŰƣШ
ƓŸƚƚŔĤũĲЯШƓŸƚƚĲƚƚШƣőĲШƚċůĲШƚƓĲĦƣƖċũШƚőċƓĲШƽőŔũĲШƣőĲŔƖШĬƨƖċƣŔŸŰƚШċƖĲШĬƖċůċƣŔĦċũũǃШ
ĬŔǭĲƖĲŰƣЮШ[ŔŊƨƖĲШΞЮΣШƚőŸƽƚШċŰШĲǂċůƓũĲШŸŉШċШƓċŔƖШŸŉШƚƓĲĦƣƖċũũǃШĦŸůƓċƣŔĤũĲШũŸŰŊШċŰĬШƚőŸƖƣШ
ĬƨƖċƣŔŸŰШŊƖŸƨŰĬШůŸƣŔŸŰƚШŸŉШƣőĲШΝΦΤΠШxŔůċШĲċƖƣőƕƨċťĲШƖĲĦŸƖĬĲĬШċƣШƣőĲШ ƖĲƕƨŔƓċШƚƣċƣŔŸŰШ
ċŰĬШƣőĲШΝΦΦΦШ9őŔр9őŔЯШÑċŔƽċŰрΜΡШĲċƖƣőƕƨċťĲШƖĲĦŸƖĬĲĬШċƣШƣőĲШ9còΜΥΤШƚƣċƣŔŸŰЮШ ŸƣĲШƣőċƣШ
ŔŰШƣőŔƚШĦċƚĲШƣőĲШƚőŸƖƣШĬƨƖċƣŔŸŰШƖĲĦŸƖĬШŔƚШƚĦċũĲĬШĤǃШċШŉċĦƣŸƖШŸŉШΝЮΥΤЮШÑőŔƚШċĬĬŔƣŔŸŰċũШƚĲƣШŸŉШ
ůŸƣŔŸŰƚШũĲƣƚШƨƚШŔƚŸũċƣĲШƣőĲШŔŰǰƨĲŰĦĲШŸŉШŊƖŸƨŰĬШůŸƣŔŸŰШĬƨƖċƣŔŸŰШŸŰШƖĲƚƓŸŰƚĲШĲƚƣŔůċƣĲШ
ċŰĬШƖĲůŸƻĲШċŰǃШƓŸƚƚŔĤũĲШĤŔċƚШĬƨĲШƣŸШĬŔƚĦƖĲƓċŰĦŔĲƚШŔŰШƚƓĲĦƣƖċũШĦŸŰƣĲŰƣЮШ 
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[ŔŊƨƖĲЮΥдΪЮЮёċђЮĦċƨƚċƣŔƻĲЮƓċƖċůĲƣĲƖƚЮŸŉЮ~ÉЮċŰĬЮ ÉЮƓċŔƖƚЮŔŰЮƣĲƖůƚЮŸŉЮůċŊŰŔƣƨĬĲЮċŰĬЮsŸǃŰĲƖц
7ŸŸƖĲЮĬŔƚƣċŰĦĲзЮёĤђЮ~ċŊŰŔƣƨĬĲЮĬŔƚƣƖŔĤƨƣŔŸŰƚЮŉŸƖЮ~ÉЮċŰĬЮ ÉзЮёĦђЮ~ÉЮċŰĬЮ ÉЮŔŰƣĲŰƚŔƣǃЮƓċŔƖƚзЮ

ёĬђЮċŰЮĲǂċůƓũĲЮŸŉЮĤċĦťцƣŸцĤċĦťЮƚĲŔƚůŔĦЮƚĲƕƨĲŰĦĲЮċĦĦĲũĲƖċƣŔŸŰЮƣŔůĲЮőŔƚƣŸƖǃд 

~ŸƚƣШƚőċťĲШƣċĤũĲШƣĲƚƣƚШŉŸƖШÖÅ~ШĤƨŔũĬŔŰŊƚЯШƚƨĦőШċƚШƣőĲШĦċƚĲШƚƣƨĬǃШĦŸŰƚŔĬĲƖĲĬШőĲƖĲЯШċƖĲШ
ĤċƚĲĬШŸŰШċŰШŔŰĦƖĲůĲŰƣċũШċŰċũǃƚŔƚЯШůĲċŰŔŰŊШƣőċƣШĲċĦőШůŸƣŔŸŰШŔƚШŉŸũũŸƽĲĬШĤǃШċŰŸƣőĲƖШŸŉШ
ŔŰĦƖĲċƚĲĬШŔŰƣĲŰƚŔƣǃШƨŰƣŔũШĦŸũũċƓƚĲЮШÑőĲƖĲŉŸƖĲЯШƽĲШƽŸƨũĬШŰŸƣШĤĲШċĤũĲШƣŸШċŰċũǃǍĲШƣőĲШ
ƓƖŸŊƖĲƚƚŔŸŰШŸŉШĬċůċŊĲШŔŰШƣőĲШƚƣƖƨĦƣƨƖĲШŔŰШĦċƚĲƚШƽőĲƖĲШƣőĲШ~ÉШŊƖŸƨŰĬШůŸƣŔŸŰШŔŰƣĲŰƚŔƣǃШŔƚШ
őŔŊőĲƖШƣőċŰШƣőĲШ ÉШŔŰƣĲŰƚŔƣǃЮШÑőĲƖĲŉŸƖĲЯШőĲƖĲŔŰШƽĲШċũƚŸШĦŸŰƚŔĬĲƖШċШљƣőŔƖĬШƚĲƣњШŸŉШŊƖŸƨŰĬШ
ůŸƣŔŸŰƚШƣŸШƓĲƖŉŸƖůШůƨũƣŔƓũĲШƚƣƖŔƓĲШċŰċũǃƚŔƚШыsċũċǃĲƖШċŰĬШ9ŸƖŰĲũũЯШΞΜΜΦьЮШìĲШƚĲũĲĦƣĲĬШċШ
őċǍċƖĬШĦŸŰƚŔƚƣĲŰƣШ~Éр ÉШŊƖŸƨŰĬШůŸƣŔŸŰШƚĲƣШŉŸƖШĲċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲƚШŉŸũũŸƽŔŰŊШƣőĲШ
ċƓƓƖŸċĦőШŸŉШÂċƓċĬŸƓŸƨũŸƚШĲƣШċũЮЯШыΞΜΞΜьШŉŸƖШċШƚŔƣĲШŔŰШ9ĲŰƣƖċũШfƣċũǃШċƣШĦŸŸƖĬŔŰċƣĲƚШŸŉШ
ΝΞ҄ΞΟќEШ ċŰĬШ ΠΞ҄ΡΡќ Ш ũŸĦċƣĲĬШ ŸŰШ ƖŸĦťШ ƽŔƣőШéƚΟΜӀΥΜΜůоƚЮШ Ш fŰШ ƣőŔƚШ ċƓƓƖŸċĦőЯШ ƣőĲШ
ĦŸŰĬŔƣŔŸŰċũШƚƓĲĦƣƖƨůШůĲƣőŸĬШыsċǃċƖċůШĲƣШċũЯШΞΜΝΝьШŔƚШƓċŔƖĲĬШƽŔƣőШƣőĲШEÑ ÉШůŸĬĲũШ
ы§ŊċƣċЯШΝΦΥΥШċŰĬШΝΦΦΥьШƣŸШŊĲŰĲƖċƣĲШƖĲċũŔƚƣŔĦШ~Éр ÉШƚĲƕƨĲŰĦĲƚЮШ[ŸƖШůŸƖĲШĬĲƣċŔũƚЯШƣőĲШ
ƖĲċĬĲƖШŔƚШƖĲŉĲƖƖĲĬШƣŸШÂċƓċĬŸƓŸƨũŸƚШĲƣШċũЮЯШыΞΜΞΜьЮШìĲШĦŸŰƚŔĬĲƖШĲŔŊőƣШƚƣƖŔƓĲƚШŸŉШΞΜШ~ÉШ
ƖĲĦŸƖĬƚШĲċĦőШƖĲƓƖĲƚĲŰƣŔŰŊШƣőĲШƚĲŔƚůŔĦШőċǍċƖĬШċƣШƣőĲШƚŔƣĲШŸŉШŔŰƣĲƖĲƚƣШŉŸƖШΝΤΡЯШΠΤΡЯШΦΤΡЯШ
ΞΜΜЯШΡΜΜΜЯШΝΜΜΜΜЯШΞΜΜΜΜЯШċŰĬШΡΜΜΜΜШǃĲċƖƚШƖĲƣƨƖŰШƓĲƖŔŸĬƚЮШ9ŸŰƚĲƕƨĲŰƣũǃЯШŉŸƖШĲċĦőШ~ÉШ
ƖĲĦŸƖĬШƽĲШƚĲũĲĦƣĲĬШŰШ~ÉрĦŸůƓċƣŔĤũĲШ ÉШƚĲƕƨĲŰĦĲƚШƣőċƣШƖĲƓƖĲƚĲŰƣШŰШÉШĲƻĲŰƣƚЮШ ŸƣĲШ
ƣőċƣШƣŸШƖĲĬƨĦĲШƣőĲШĦŸůƓƨƣċƣŔŸŰċũШĦŸƚƣƚШƽĲШŸŰũǃШťĲƓƣШċШůċǂŔůƨůШŸŉШŰӀΞΜШ ÉШƖĲĦŸƖĬƚШŉŸƖШ



9őċƓƣĲƖШΞШрШfůƓƖŸƻŔŰŊШ?ċůċŊĲШEƚƣŔůċƣŔŸŰШŔŰШÖÅ~ШÉƣƖƨĦƣƨƖĲƚаШEŰĲƖŊǃШċŰĬШ
?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬШ~ĲƣőŸĬŸũŸŊǃ 
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ĲċĦőШ~ÉЮШ[ŔŊƨƖĲШΞЮΤШƚőŸƽƚШƣőĲШĬĲƣċŔũƚШŸŉШƣőĲШƚĲũĲĦƣĲĬШ~Éр ÉШƚĲƕƨĲŰĦĲƚШŔŰШƣĲƖůƚШŸŉШ
ĲċƖƣőƕƨċťĲШĦċƨƚċƣŔƻĲШƓċƖċůĲƣĲƖƚШċŰĬШŊƖŸƨŰĬШůŸƣŔŸŰШŔŰƣĲŰƚŔƣŔĲƚЮШfŰШƣőŔƚШƚĲũĲĦƣŔŸŰШċƚШƣőĲШ
ŊƨŔĬŔŰŊШŔŰƣĲŰƚŔƣǃШƽĲШƨƚĲĬШċƻĲƖċŊĲШƚƓĲĦƣƖċũШċĦĦĲũĲƖċƣŔŸŰЯШƻŊÉШыuŸőƖċŰŊŔШĲƣШċũЯШΞΜΝΥċШ
ċŰĬШΞΜΝΥĤьЯШƽőŔĦőШŔƚШĬĲǯŰĲĬШőĲƖĲШċƚШƣőĲШŊĲŸůĲƣƖŔĦШůĲċŰШŸŉШƣőĲШƚƓĲĦƣƖċũШċĦĦĲũĲƖċƣŔŸŰƚШ
ŔŰШƣőĲШƓĲƖŔŸĬШƖċŰŊĲШŸŉШяΜЮΝЯШΜЮΠѐƚШƽŔƣőШċŰШŔŰĦƖĲůĲŰƣШŸŉШΜЮΝƚЮШÑőŔƚШƚĲũĲĦƣŔŸŰШƖĲƚƨũƣĲĬШŔŰШċШ
ƣŸƣċũШŸŉШΝΦΣΜШőċǍċƖĬШĦŸŰƚŔƚƣĲŰƣШ~Éр ÉШŊƖŸƨŰĬШůŸƣŔŸŰШƓċŔƖƚЮШÑőĲƚĲШƓċŔƖƚШŸŉШŊƖŸƨŰĬШ
ůŸƣŔŸŰƚШƽĲƖĲШƚĲƣШƨƓШŉŸƖШċШĤċĦťрƣŸрĤċĦťШĬǃŰċůŔĦШċŰċũǃƚŔƚШċƚШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΞЮΤĬЮШìĲШ
ċũƚŸШĦŸŰƚŔĬĲƖĲĬШċШΡƚШǍĲƖŸШċĦĦĲũĲƖċƣŔŸŰШƓċĬĬŔŰŊШĤĲƣƽĲĲŰШƣőĲШ~ÉШċŰĬШ ÉШċŰċũǃƚĲƚШƣŸШ
ċũũŸƽШƣőĲШƚƣƖƨĦƣƨƖĲШƣŸШƚƣŸƓШŸƚĦŔũũċƣŔŰŊШċŰĬШƖĲċĦőШŔƣƚШƚƣċĤũĲШĦŸŰĬŔƣŔŸŰШċŉƣĲƖШƣőĲШ~ÉЮ 

ΞЮΣ ÅEÉÖxÑÉШ§[ШÑcEШ?ò  ~f9Ш   xòÉfÉ 
fŰШƣőŔƚШƚĲĦƣŔŸŰЯШƽĲШƓƖŸƻŔĬĲШċШĦƖŔƣŔĦċũШĲƻċũƨċƣŔŸŰШŸŉШƣőĲШƓƖŸƓŸƚĲĬШ?fШŔŰШƓƖĲĬŔĦƣŔŰŊШƣőĲШ
ŸĤƚĲƖƻĲĬШĬċůċŊĲШŸŰШƣőĲШŰƨůĲƖŔĦċũШE[~ШƚƨĤŢĲĦƣĲĬШƣŸШƣőĲШƣőƖĲĲШĲċƖƣőƕƨċťĲШŊƖŸƨŰĬШ
ůŸƣŔŸŰШƚĲƣƚЮШÑőĲШŸĤŢĲĦƣŔƻĲШőĲƖĲШŔƚШƣŸШĲƻċũƨċƣĲШƽőĲƣőĲƖШƣőĲШ?fрĤċƚĲĬШĬċůċŊĲШƓƖĲĬŔĦƣŔŸŰШ
ŔƚШĦċƓċĤũĲШŸŉШĦċƓƣƨƖŔŰŊШƣőĲШċĦĦƨůƨũċƣŔŸŰШŸŉШĬċůċŊĲШĤĲƣƣĲƖШƣőċŰШƣőċƣШĤċƚĲĬШŸŰШƓĲċťШ
ĬŔƚƓũċĦĲůĲŰƣШċũŸŰĲЮШÑőŔƚШƽŸƨũĬШĤĲШċШŉƨŰĬċůĲŰƣċũШċĬƻċŰƣċŊĲШŸŉШƣőĲШ?fрĤċƚĲĬШċƓƓƖŸċĦőШ
ĤĲĦċƨƚĲШ ŔƣШ ĦŸƨũĬШ ŔůƓƖŸƻĲШ ƣőĲШ ũŔůŔƣċƣŔŸŰШ ŸŉШ ƣőĲШ ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШ ċƓƓƖŸċĦőШ ŔŰШ
ĦċƓƣƨƖŔŰŊШƣőĲШŔůƓċĦƣШŸŉШƣőĲШĦǃĦũŔĦШĬĲŊƖċĬċƣŔŸŰƚШŔŰШƣőĲШũŸƚƚШŸŉШĦċƓċĦŔƣǃЮШ ŸƣĲШƣőċƣШŔŰШċũũШ
ĦċũĦƨũċƣŔŸŰƚШŸŉШƣőŔƚШƚĲĦƣŔŸŰЯШƣőĲШ?fрĤċƚĲĬШĬċůċŊĲШƚƣċƣĲƚШċƖĲШĬĲǯŰĲĬШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШ
ƖĲĦŸůůĲŰĬċƣŔŸŰƚШ ŸŉШÑċĤũĲШΞЮΡШƽőŔũĲШ ƣőĲШ ĦŸƖƖĲƚƓŸŰĬŔŰŊШ ĬĲǯŰŔƣŔŸŰƚШ ŉŸƖШ ƣőĲШ
ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШċƓƓƖŸċĦőШċƖĲШĬĲǯŰĲĬаШыŔьШĤǃШƨƚŔŰŊШƣőĲШůċǂŔůƨůШĬƖŔŉƣШƓċŔƖĲĬШƽŔƣőШ
ƣőĲШĬċůċŊĲШĬĲƚĦƖŔƓƣŔŸŰƚШƖĲƓŸƖƣĲĬШŉƖŸůШƣőĲШĲǂƓĲƖŔůĲŰƣċũШĦċůƓċŔŊŰШƽŔƣőШƖĲŉĲƖĲŰĦĲШƣŸШ
ĬĲƚĦƖŔƓƣŔŸŰƚШŸŉШE~ÉрΦΥбШċŰĬШыŔŔьШĤǃШŔŰƚƓĲĦƣŔŰŊШƣőĲШĤċĦťĤŸŰĲШŸŉШƣőĲШĦǃĦũŔĦШƖĲƚƓŸŰƚĲШŸŉШƣőĲШ
ůŸĬĲũЮШÑőŔƚШƖĲƚƨũƣĲĬШŔŰШůċǂŔůƨůШŔŰƣĲƖрƚƣŸƖǃШĬƖŔŉƣШƖċƣŔŸƚШŸŉШΜЮΜΤЯШΜЮΝΤЯШΜЮΠΜЯШΜЮΥΜШċŰĬШ
ΝЮΝΥӖШŉŸƖШĬċůċŊĲШƚƣċƣĲƚШŸŰĲШƣŸШǯƻĲЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÑőŔƚШƚĦőĲůĲШƓƖŸƻŔĬĲĬШƨƚШƽŔƣőШƚŔůŔũċƖШ
ĬĲǯŰŔƣŔŸŰƚШŸŉШƣőĲШ?ÉШŉŸƖШĤŸƣőШċƓƓƖŸċĦőĲƚШċŰĬЯШƣőĲƖĲŉŸƖĲЯШĲŰċĤũĲƚШƨƚШƣŸШůċťĲШƖĲċƚŸŰċĤũĲШ
ĦŸůƓċƖŔƚŸŰƚШŔŰШƣĲƖůƚШŸŉШŸĤƚĲƖƻĲĬШĬċůċŊĲƚЮ 

ΞЮΣЮΝ é xf? Ñf§ Ш7 ÉE?Ш§ ШÑcEШÉc uEШÑ 7xEШÑEÉÑШÅEÉÖxÑÉ 

éċũŔĬċƣŔŸŰШƽċƚШĦŸŰĬƨĦƣĲĬШĤċƚĲĬШŸŰШƣőĲШƖĲƚƨũƣƚШŸŉШƣőĲШƚőċťĲШƣċĤũĲШƣĲƚƣШŸŉШƣőĲШĦċƚĲШƚƣƨĬǃШ
ÖÅ~ШĤƨŔũĬŔŰŊШċŰĬШŰŸŰũŔŰĲċƖШĬǃŰċůŔĦШċŰċũǃƚŔƚШƨƚŔŰŊШƣőĲШљǯƖƚƣШƚĲƣњШŸŉШŊƖŸƨŰĬШůŸƣŔŸŰШ
ƖĲĦŸƖĬƚШĬĲƚĦƖŔĤĲĬШĲċƖũŔĲƖЮШìĲШĲůƓőċƚŔǍĲШƣőċƣШŰŸŰĲШŸŉШƣőĲШĲůƓŔƖŔĦċũШĬċƣċШŉƖŸůШƣőŔƚШƚőċťĲШ
ƣċĤũĲШƣĲƚƣШƽċƚШƨƣŔũŔǍĲĬШŉŸƖШƣőĲШĦċũŔĤƖċƣŔŸŰШŸŉШƣőĲШƓƖŸƓŸƚĲĬШ?fЮШìőŔũĲШƽĲШůŸŰŔƣŸƖШƣőĲШ
ĬċůċŊĲШƚƣċƣĲƚШŉŸƖШċũũШĲũĲůĲŰƣƚЯШőĲƖĲШƽĲШĦũŸƚĲũǃШŉŸĦƨƚШŸŰШĲũĲůĲŰƣШΝШыEрΝШŔŰШƣőĲШǯƖƚƣШƖŸƽШ
ŸŉШ[ŔŊƨƖĲШΞЮΥьЯШƽőŔĦőШŔƚШƣőĲШŸŰũǃШĲũĲůĲŰƣШŔŰШƣőĲШƚƣƖƨĦƣƨƖĲШƣőċƣШĬŔĬШŰŸƣШĲǂőŔĤŔƣШċШƓƨƖĲШǰĲǂƨƖċũШ
ŉċŔũƨƖĲШ ůŸĬĲЯШ ŔŰƚƣĲċĬШ ƚőŸƽŔŰŊШ ƽŔĬĲƚƓƖĲċĬШ ĬċůċŊĲЯШ ůċťŔŰŊШ ŔƣШ ƓŸƚƚŔĤũĲШ ƣŸШ ůŸƖĲШ
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ċĦĦƨƖċƣĲũǃШċƚƚĲƚƚШƣőĲШĬŔǭĲƖĲŰƣШĬċůċŊĲШƚƣċƣĲƚШŉƖŸůШƣőĲШċƻċŔũċĤũĲШĬĲƚĦƖŔƓƣŔŸŰƚШċŉƣĲƖШĲċĦőШ
ĲƻĲŰƣЮШÑőŔƚШƓŔĲƖШƽċƚШŸĤƚĲƖƻĲĬШƣŸШŉċŔũШŔŰШċШőǃĤƖŔĬШůŸĬĲЯШƚƣċƖƣŔŰŊШƽŔƣőШċШǰĲǂƨƖċũШůŸĬĲЯШċŰĬШ
ƣőĲŰШƣƖċŰƚŔƣŔŸŰŔŰŊШƣŸШċШůŸƖĲШƽŔĬĲƚƓƖĲċĬШƚőĲċƖШĬċůċŊĲШůŸĬĲЯШƽŔƣőШĦƖċĦťƚШŔŰШƣőĲШůŔĬĬũĲШ
ƖĲŊŔŸŰШċƣШŔƣƚШŉċŔũƨƖĲЮ 

ÑőĲШŊŸċũШŸŉШƣőŔƚШǯƖƚƣШĦŸůƓċƖŔƚŸŰШŔƚШƣŸШůŸŰŔƣŸƖШƣőĲШũŸĦċũШĤĲőċƻŔŸƖШŔŰШċШĦŸŰƣƖŸũũĲĬШ
ĲŰƻŔƖŸŰůĲŰƣЯШƽőĲƖĲШƣőĲШĬċůċŊĲШŔƚШċĦĦƨƖċƣĲũǃШĬĲƚĦƖŔĤĲĬШŉŸƖШƣőĲШĲũĲůĲŰƣƚЯШċũŸŰŊƚŔĬĲШƣőĲШ
ŔŰƣĲŰƚŔƣǃШŸŉШƚőċťŔŰŊШċŰĬШƖĲƚƓŸŰƚĲЮШ ƚШůĲŰƣŔŸŰĲĬШĲċƖũŔĲƖЯШƽĲШůŸŰŔƣŸƖШƣőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШ
ĬċůċŊĲШƓċƣƣĲƖŰШŸŰШƣőĲШĲċƚƣШƽċũũќƚШƓŔĲƖШEрΝЯШċƚШĬĲƚĦƖŔĤĲĬШŉƖŸůШƣőĲШƣĲƚƣƚЯШċŰĬШƽĲШċƚƚŔŊŰШ
ċŉƣĲƖШĲċĦőШŊƖŸƨŰĬШůŸƣŔŸŰЮШƣőĲШůŸƚƣШĦũŸƚĲũǃШǯƣƣŔŰŊШĬċůċŊĲШƚƣċƣĲШŸŉШƣőĲШƓŔĲƖШĤċƚĲĬШŸŰШƣőĲШ
ĬĲǯŰŔƣŔŸŰƚШŸŉШÑċĤũĲШΞЮΞЮШ ŉƣĲƖШĲċĦőШŊƖŸƨŰĬШůŸƣŔŸŰШƽĲШċũƚŸШĦŸůƓƨƣĲШƣőĲШ?fШĦŸŰƚŔĬĲƖŔŰŊШ
ƣőĲШŉƨũũШőǃƚƣĲƖĲƣŔĦШĤĲőċƻŔŸƖШŉƖŸůШƣőĲШƣĲƚƣШċŰĬШƽĲШċƚƚŔŊŰШƣőĲШ?ÉШƣŸШƣőŔƚШĲũĲůĲŰƣШĤċƚĲĬШŸŰШ
ƣőĲШ?fШƻċũƨĲƚќШƖċŰŊĲƚШŉƖŸůШÑċĤũĲШΞЮΟЮШÑőŔƚШƓƖŸĦĲĬƨƖĲШŔƚШŉŸũũŸƽĲĬШŉŸƖШċũũШŸƣőĲƖШůĲůĤĲƖƚШŸŰШ
ƣőĲШƽċũũЯШċũƣőŸƨŊőШċƚƚŔŊŰŔŰŊШċШ?ÉШĤċƚĲĬШŸŰШŸĤƚĲƖƻċƣŔŸŰƚШŔƚШůŸƖĲШĦőċũũĲŰŊŔŰŊШŉŸƖШƣőĲƚĲШ
ŸƣőĲƖШĲũĲůĲŰƣƚЯШŊŔƻĲŰШƣőĲШĬċůċŊĲШƓċƣƣĲƖŰƚШŸĤƚĲƖƻĲĬЮШ[ŔŰċũũǃЯШƽĲШĦŸůƓƨƣĲĬШŉŸƖШĤŸƣőШƣőĲШ
ŸĤƚĲƖƻċƣŔŸŰрĤċƚĲĬШċƚƚĲƚƚůĲŰƣШċŰĬШƣőĲШŰƨůĲƖŔĦċũШĲƻċũƨċƣŔŸŰШƣőĲШŊũŸĤċũШĬċůċŊĲШƚƣċƣĲШ
ы?É]ьШŉŸƖШƣőĲШĲŰƣŔƖĲШƚƣƖƨĦƣƨƖĲШƨƚŔŰŊШƣőĲШ?ÉШŸŉШċũũШƣőĲШĲũĲůĲŰƣƚШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲШŉŸũũŸƽŔŰŊШ
ƣőĲШƓƖŸĦĲĬƨƖĲШĬĲƚĦƖŔĤĲĬШŔŰШƚĲĦƣŔŸŰШΞЮΠЮΠЮШ 

[ŔŊƨƖĲШΞЮΥШƚƨůůċƖŔǍĲƚШƣőĲШƖĲƚƨũƣƚШŸŉШƣőŔƚШƻċũŔĬċƣŔŸŰШŉŸƖШĲċĦőШŸŉШƣőĲШĬċůċŊŔŰŊШŊƖŸƨŰĬШ
ůŸƣŔŸŰШƣĲƚƣƚШыÑĲƚƣƚШΣШƣŸШΥьЯШƽőĲƖĲШƣőĲШƚĲĦŸŰĬШĦŸũƨůŰШőŔŊőũŔŊőƣƚШƣőĲШĦƖċĦťƚШŸĤƚĲƖƻĲĬШ
ыƚőŸƽŔŰŊШŔŰШƖĲĬШƣőĲШŰĲƽũǃШŉŸƖůĲĬШĦƖċĦťƚьЮШÑőĲШƣőŔƖĬШĦŸũƨůŰШĦŸŰƣċŔŰƚШċШĬĲƚĦƖŔƓƣŔŸŰШŸŉШƣőĲШ
ĬċůċŊĲШŸŰШĲũĲůĲŰƣШEрΝШċƚШƽĲũũШċƚШƣőĲШĲƚƣŔůċƣĲĬШ?ÉЮШШÑőĲШŰĲǂƣШƣƽŸШĦŸŰƣċŔŰШċШƚĦőĲůċƣŔĦШ
ŸŉШƣőĲШĲũĲůĲŰƣƚШƽŔƣőШĦŸũŸƖƚШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШĦŸůƓƨƣĲĬШĬċůċŊĲШƚƣċƣĲЯШċƚШƽĲũũШċƚШƣőĲШ?fЮ
ƻċũƨĲШŸŉШĲũĲůĲŰƣШEрΝЮШ[ŔŰċũũǃЯШƣőĲШũċƚƣШƣƽŸШĦŸũƨůŰƚШĦŸŰƣċŔŰШƣőĲШƖĲƚƨũƣƚШŸŉШƣőĲШŊũŸĤċũШ
ĬċůċŊĲШƚƣċƣĲШĦŸůƓƨƣċƣŔŸŰƚШŉŸƖШĤŸƣőШƣőĲШŸĤƚĲƖƻĲĬШċŰĬШƣőĲШŰƨůĲƖŔĦċũШůŸĬĲũЮШÅĲƚƨũƣƚШ
ƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΞЮΥЯШƖĲǰĲĦƣШċŰШŸƻĲƖċũũШŊŸŸĬШƓƖĲĬŔĦƣŔŸŰШŸŉШƣőĲШĬċůċŊĲШŸĤƚĲƖƻĲĬШĤŸƣőШŸŰШċШ
ũŸĦċũШċŰĬШŊũŸĤċũШƚĦċũĲЯШƽŔƣőШċШƚũŔŊőƣШŸƻĲƖĲƚƣŔůċƣŔŸŰШŸŉШƣőĲШĬċůċŊĲШċƣШƣőĲШƣŸƓШũĲƻĲũШŉŸƖШÑĲƚƣШ
ΤЮШ 

ÑőŔƚШĦŸůƓċƖŔƚŸŰШƚőŸƽƚШőŸƽШƣőĲШĦŸůƓƨƣĲĬШƻċũƨĲƚШŸŉШƣőĲШƓƖŸƓŸƚĲĬШ?fШŉŸƖШĲũĲůĲŰƣШEрΝШ
ыċŰĬШŔŰШŊĲŰĲƖċũШŉŸƖШċũũШƣőĲШŸƣőĲƖƚьШŉċũũШƽŔƣőŔŰШƣőĲШƖċŰŊĲƚШŸŉШƣőĲШĬċůċŊĲШũĲƻĲũƚШƣőċƣШċĦƣƨċũũǃШ
ŸĦĦƨƖƖĲĬШĬƨƖŔŰŊШƣőĲШĲǂƓĲƖŔůĲŰƣċũШƣĲƚƣЮШ ĬĬŔƣŔŸŰċũũǃЯШĲƻĲŰШƣőŸƨŊőШƣőĲƖĲШċƖĲШƚŸůĲШƚũŔŊőƣШ
ůŔƚůċƣĦőĲƚШŉŸƖШċШŉĲƽШĲũĲůĲŰƣƚЯШƣőĲШŊũŸĤċũШĬċůċŊĲШƚƣċƣĲШŉŸƖШƣőĲШĲŰƣŔƖĲШƚƣƖƨĦƣƨƖĲШŔƚШ
ĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőĲШŸĤƚĲƖƻċƣŔŸŰƚШŸŰШƣőĲШƣĲƚƣШƚƓĲĦŔůĲŰЮШEƻŔĬĲŰƣũǃЯШŉŸƖШƣőŔƚШĦċƚĲЯШƨƚŔŰŊШ
ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШůĲƣƖŔĦƚШƓƖŸĬƨĦĲƚШƚŔůŔũċƖШƖĲƚƨũƣƚШŔŰШƣĲƖůƚШŸŉШŔŰĦƖĲċƚĲƚШŔŰШĬċůċŊĲШ
ƚƣċƣĲЯШċƚШƣőĲШŔŰƣĲŰƚŔƣǃШŸŉШĲċĦőШŔůƓŸƚĲĬШůŸƣŔŸŰШŔƚШőŔŊőĲƖШƣőċŰШƣőĲШƓƖĲƻŔŸƨƚЮ 
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?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬШ~ĲƣőŸĬŸũŸŊǃ 

Âċ Ŋ дЮҍЮΦΣ 
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ŸŉЮƚőċťŔŰŊЮ]ũŸĤċũЮ?ÉЮĬĲǯŰŔƣŔŸŰ 

ΞЮΣЮΞ ÂÂxf9 Ñf§ Ш§[ШÑcEШÂÅ§Â§ÉE?Ш?fШ[§ÅШx§ ]Ш?ÖÅ Ñf§ Ш
]Å§Ö ?Ш~§Ñf§ ÉШ 

ÑőĲШƖĲƚƨũƣƚШŸŉШƣőĲШŰŸŰũŔŰĲċƖШĬǃŰċůŔĦШċŰċũǃƚŔƚШĤċƚĲĬШŸŰШf? ШŸŉШƣőĲШĦċƚĲШƚƣƨĬǃШĤƨŔũĬŔŰŊЯШ
ƚƨĤŢĲĦƣĲĬШƣŸШΝΠΣШƓċŔƖƚШŸŉШx?ШċŰĬШÉ?ШƖĲĦŸƖĬƚШыљƚĲĦŸŰĬШƚĲƣњьЯШċƖĲШƓƖĲƚĲŰƣĲĬШċŰĬШ
ĬŔƚĦƨƚƚĲĬШőĲƖĲЮШÑőĲШƚƣƖƨĦƣƨƖĲШƽċƚШƚƨĤŢĲĦƣĲĬШƣŸШċШƚŔŰŊũĲШĦŸůƓŸŰĲŰƣШŸŉШƣőĲШŊƖŸƨŰĬШ
ůŸƣŔŸŰƚЯШŔůƓŸƚĲĬШƓċƖċũũĲũШƣŸШƣőĲШEċƚƣШċŰĬШìĲƚƣШƽċũũƚЮШ[ŔŊƨƖĲШΞЮΦċШƚőŸƽƚШƣőĲШŊũŸĤċũШ
ĬċůċŊĲШƚƣċƣĲƚШĤċƚĲĬШŸŰШƣőĲШƓƖŸƓŸƚĲĬШ?fШŸŉШƣőŔƚШƚƣƨĬǃШƽőŔũĲШ[ŔŊƨƖĲШΞЮΦĤШŔũũƨƚƣƖċƣĲƚШƣőĲШ
ƖŸŸŉШĬŔƚƓũċĦĲůĲŰƣШƖĲƚƓŸŰƚĲЮШÑőĲШǃШċǂĲƚШŸŉШƣőĲƚĲШƣƽŸШƓċŰĲũƚШƚőŸƽШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰШ
ŔŰƣĲŰƚŔƣǃШŔŰШƣĲƖůƚШŸŉШƻŊÉЮШ7ċƚĲĬШŸŰШƣőĲШƖĲƚƨũƣƚШŸŉШf? ШċŰĬШƣƽŸШĬċůċŊĲШĬĲǯŰŔƣŔŸŰШ
ċƓƓƖŸċĦőĲƚШыŔЮĲЮЯШĤċƚĲĬШŸŰШƣőĲШƓƖŸƓŸƚĲĬШ?fШċŰĬШŸŰШƚŔůƓũǃШĬŔƚƓũċĦĲůĲŰƣьЯШƽĲШĬĲƻĲũŸƓĲĬШ
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ċŰĬШĦŸůƓċƖĲĬШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŸĤƣċŔŰĲĬШŉƖŸůШÉ?ШċŰĬШx?ШƚĲƣƚШŉŸƖШǯƻĲШĬċůċŊĲШƚƣċƣĲƚШ
ы[ŔŊƨƖĲШΞЮΦĦШċŰĬШ[ŔŊƨƖĲШΞЮΦĬьЮШ 

 

[ŔŊƨƖĲЮΥдάЮf? ЮƖĲƚƓŸŰƚĲЮёƣŸƓжЮċфĤђЮċŰĬЮŉƖċŊŔũŔƣǃЮĦƨƖƻĲƚЮёĤŸƣƣŸůжЮĦфĬђЮŉŸƖЮ?fцĤċƚĲĬЮёũĲŉƣжċфĦђЮ
ċŰĬЮĬƖŔŉƣцĤċƚĲĬЮёƖŔŊőƣжЮĤфĬђЮċƚƚĲƚƚůĲŰƣдЮ ŸƣĲжЮx?ЮċŰĬЮÉ?ЮƖĲƓƖĲƚĲŰƣЮƣőĲЮƚƨŔƣĲƚЮŸŉЮũŸŰŊЮċŰĬЮ
ƚőŸƖƣЮĬƨƖċƣŔŸŰЮƖĲĦŸƖĬƚеЮƖĲƚƓĲĦƣŔƻĲũǃд 

ÑőĲШŉƖċŊŔũŔƣǃШƓċƖċůĲƣĲƖƚШŸĤƣċŔŰĲĬШŉŸƖШĲċĦőШĬċůċŊĲШƚƣċƣĲШċŰĬШŉŸƖШĲċĦőШƖĲĦŸƖĬШƚĲƣШċƖĲШ
ũŔƚƣĲĬШŔŰШÑċĤũĲШΞЮΣЮШ ƚШĦċŰШĤĲШƚĲĲŰШŔŰШƣőĲƚĲШƖĲƚƨũƣƚЯШƣőĲШ?fШċƓƓƖŸċĦőШŔƚШůŸƖĲШƚĲŰƚŔƣŔƻĲШƣŸШ
ƣőĲШĬƨƖċƣŔŸŰШŸŉШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰШċŰĬШƚǃƚƣĲůċƣŔĦċũũǃШƖĲǰĲĦƣƚШċШőŔŊőĲƖШũŸƚƚШŸŉШĦċƓċĦŔƣǃШ
ĦċƨƚĲĬШĤǃШƣőĲШũŸŰŊШĬƨƖċƣŔŸŰШƖĲĦŸƖĬƚЮШ§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШƣőĲШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШ
ĬċůċŊĲШŔŰĬĲǂШƓƖŸĬƨĦĲƚШċũůŸƚƣШƚŔůŔũċƖШƣƖĲŰĬƚШŉŸƖШĤŸƣőШx?ШċŰĬШÉ?ШƚĲƣƚЮШ[ŸƖШŔŰƚƣċŰĦĲЯШƽŔƣőШ
ƖĲŉĲƖĲŰĦĲШƣŸШÑċĤũĲШΞЮΣЯШŉŸƖШƣőĲШƚċůĲШ?ÉЯШƣőĲШĲƚƣŔůċƣĲШŸŉШƣőĲШůĲĬŔċŰШĦċƓċĦŔƣǃШŸĤƣċŔŰĲĬШ
ŉƖŸůШƣőĲШx?ШƖĲĦŸƖĬШƚĲƣШŔƚЯШŸŰШċƻĲƖċŊĲЯШċĤŸƨƣШΞΡӖШƚůċũũĲƖШƣőċŰШƣőĲШůĲĬŔċŰШĦċƓċĦŔƣǃШ
ĲƚƣŔůċƣĲШŉƖŸůШƣőĲШÉ?ШƖĲĦŸƖĬШƚĲƣШƽőĲŰШƣőĲШ?fрĤċƚĲĬШċƓƓƖŸċĦőШŔƚШċĬŸƓƣĲĬЮШÑőŔƚШƚĲĲůƚШŔŰШ
ũŔŰĲШƽŔƣőШƣőĲШƖĲƚƨũƣƚШŸŉШŸƣőĲƖШƚƣƨĬŔĲƚШы9őċŰĬƖċůŸőċŰШĲƣШċũШΞΜΝΣШŉŸƖШĦŸũũċƓƚĲЯШċŰĬШ§ƣċƖŸũċШ
ĲƣШċũШΞΜΞΟШŉŸƖШċũũШ?ÉьЮШìőĲŰШƣőĲШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШ?ÉШůċƓƓŔŰŊШċƓƓƖŸċĦőШŔƚШƨƣŔũŔǍĲĬЯШ
ƣőĲƖĲШŔƚШőċƖĬũǃШċŰǃШĬŔǭĲƖĲŰĦĲЯШƚŔůƓũǃШƓƨƣШƣőĲШĬƨƖċƣŔŸŰШŸŉШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰШƚĲĲůƚШƣŸШŰŸƣШ
ůċƣƣĲƖЯШƽőŔĦőШŊŸĲƚШĦũĲċƖũǃШċŊċŔŰƚƣШĲŰŊŔŰĲĲƖŔŰŊШŔŰƣƨŔƣŔŸŰШċŰĬШĲƻŔĬĲŰĦĲЮШ ШǯŰċũШŸĤƚĲƖƻċƣŔŸŰШ
ŔƚШƣőĲШĦŸŰƚŔƚƣĲŰĦǃШŸŉШƣőĲШ?fрĤċƚĲĬШċŰĬШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШůĲƣőŸĬƚШŔŰШƓƖŸĬƨĦŔŰŊШ



9őċƓƣĲƖШΞШрШfůƓƖŸƻŔŰŊШ?ċůċŊĲШEƚƣŔůċƣŔŸŰШŔŰШÖÅ~ШÉƣƖƨĦƣƨƖĲƚаШEŰĲƖŊǃШċŰĬШ
?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬШ~ĲƣőŸĬŸũŸŊǃ 
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ŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƽőĲŰШƚƨĤŢĲĦƣĲĬШƣŸШƣőĲШÉ?ШƚĲƣШƣőċƣШƖĲƚƨũƣƚШŔŰШƚŔůŔũċƖШĲƚƣŔůċƣĲƚШŉŸƖШůĲĬŔċŰШ
ĦċƓċĦŔƣǃЮШ]ŔƻĲŰШƣőċƣШƣőĲШ?fШŔƚШƚƨƓĲƖŔŸƖШŔŰШĬĲƚĦƖŔĤŔŰŊШƣőĲШċĦƣƨċũШ?ÉШĲǂƓĲƖŔĲŰĦĲĬШĤǃШ
ůċƚŸŰƖǃШĲũĲůĲŰƣƚШƣőċŰШƣőĲШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШE?ÂЯШƣőĲƚĲШĦŸůƓċƖŔƚŸŰƚШŸŉШŉƖċŊŔũŔƣǃШ
ĦƨƖƻĲƚШ ŉŸƖШx?Ш ċŰĬШ É?Ш ƖĲĦŸƖĬƚШƽŔƣőШƚŔůŔũċƖШ ƖĲƚƓŸŰƚĲШ ƚƓĲĦƣƖċШ ŔůƓũǃШ ƣőċƣШƨƚŔŰŊШ ċШ
ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШE?ÂШŔƚШũŔťĲũǃШǃŔĲũĬŔŰŊШċŰШƨŰĬĲƖĲƚƣŔůċƣŔŸŰШŸŉШĬċůċŊĲШŔŰШÖÅ~Ш
ƚƣƖƨĦƣƨƖĲƚЮ 

ÑċĤũĲЮΥдΩЮ[ƖċŊŔũŔƣǃЮĦƨƖƻĲƚЮƓċƖċůĲƣĲƖƚЮŸĤƣċŔŰĲĬЮŉƖŸůЮƣőĲЮf? ЮŸŉЮƣőĲЮĦċƚĲЮƚƣƨĬǃЮĤƨŔũĬŔŰŊЮ
ƨƚŔŰŊЮƣőĲЮx?ЮċŰĬЮÉ?ЮŊƖŸƨŰĬЮůŸƣŔŸŰЮƖĲĦŸƖĬЮƚĲƣƚдЮ9őċŰŊĲƚЮŔŰЮůĲĬŔċŰЮĦċƓċĦŔƣǃЮŉŸƖЮ?fЮċŰĬЮ

ĬƖŔŉƣЮċƓƓƖŸċĦőĲƚЮċƖĲЮċũƚŸЮƚőŸƽŰЮŔŰЮƣőĲЮƣċĤũĲд 

DS 

DI-based approach  Displacement-based approach 

LD set SD set  
ЎÄ 

 LD set SD set  
Ў 

ɛLD ůLD ɛSD ůSD  ɛLD ůLD ɛSD ůSD 

DS1 0.44 0.32 0.63 0.31 -30%  0.65 0.18 0.62 0.20 6% 

DS2 0.67 0.33 0.84 0.25 -20%  1.07 0.15 1.04 0.16 3% 

DS3 1.36 0.30 1.71 0.20 -20%  1.62 0.16 1.54 0.16 5% 

DS4 1.81 0.17 2.24 0.15 -19%  2.27 0.22 2.20 0.21 3% 

DS5 2.33 0.25 2.61 0.27 -11%  2.72 0.24 2.64 0.23 3% 

Ä Ў ρππ 

ΞЮΣЮΟ ÂÂxf9 Ñf§ Ш §[Ш ÑcEШ ÂÅ§Â§ÉE?Ш?fШ[§ÅШ ÉEfÉ~f9Ш
ÉEÄÖE 9EÉ 

[ŔŊƨƖĲШΞЮΝΜШƚőŸƽƚШƣőĲШƖĲƚƨũƣƚШŸŉШƣőĲШĤċĦťрƣŸрĤċĦťШĬǃŰċůŔĦШċŰċũǃƚŔƚШŉŸƖШċШƣŸƣċũШŸŉШΝΦΜΟШ
~Éр ÉШƓċŔƖƚШĤċƚĲĬШŸŰШƣőĲШљƣőŔƖĬШƚĲƣњШŸŉШƖĲĦŸƖĬƚЮШÑőŔƚШǯŊƨƖĲШƖĲƓƖĲƚĲŰƣƚЯШŉŸƖШĤŸƣőШ
ĬŔƚƓũċĦĲůĲŰƣШċŰĬШ?fрĤċƚĲĬШċƓƓƖŸċĦőĲƚЯШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőĲШ?ÉШċŉƣĲƖШƣőĲШƚĲƕƨĲŰĦĲШ
ĦŸŰĬŔƣŔŸŰċũШŸŰШƣőĲШŔŰŔƣŔċũШ?ÉШŸĤƣċŔŰĲĬШċŉƣĲƖШƣőĲШ~ÉЮШfŰШ[ŔŊƨƖĲШΞЮΝΜШƣőĲШĦŸũŸƖШŸŉШƣőĲШ
ŔŰĬŔƻŔĬƨċũШůċƖťĲƖƚШĬĲŰŸƣĲƚШƣőĲШƖċƣŔŸШĤĲƣƽĲĲŰШŔŰƣĲŰƚŔƣŔĲƚШŸŉШƣőĲШ ÉШŸƻĲƖШƣőĲШ~ÉШыŔЮĲЮЯШ
f~Éоf~~ÉьЮШÑőĲƖĲŉŸƖĲЯШƓŔŰťШƣŸШƖĲĬШĦŸũŸƖШůċƖťĲƖƚШŔĬĲŰƣŔŉǃШ~Éр ÉШƖĲĦŸƖĬШƓċŔƖƚШƽőŸƚĲШ
ƻŊÉШŸŉШƣőĲШċŉƣĲƖƚőŸĦťШƽċƚШũċƖŊĲƖШƣőċŰШƣőĲШƻŊÉШŸŉШƣőĲШůċŔŰƚőŸĦťЮШÑőĲШůċƖťĲƖƚШċƖĲШ
ċƖƖċŰŊĲĬШċƖŸƨŰĬШƣőĲШĦŸůĤŔŰċƣŔŸŰƚШŸŉШƣőĲШŔŰŔƣŔċũШ?ÉШċŉƣĲƖШƣőĲШůċŔŰƚőŸĦťШċŰĬШƣőĲШǯŰċũШ?ÉШ
ċŉƣĲƖШƣőĲШċŉƣĲƖƚőŸĦťЮШxċƖŊĲƖШƓĲƖŔůĲƣĲƖƚШŸŉШƣőĲШƚƓŔƖċũШċƖŸƨŰĬШċŰШŔŰŔƣŔċũр?ÉШƻƚЮШǯŰċũр?ÉШ
ĦŸůĤŔŰċƣŔŸŰШĬĲŰŸƣĲШƣőĲШƓƖĲƚĲŰĦĲШŸŉШůŸƖĲШĬċƣċШƓŸŔŰƣƚЯШŰċůĲũǃШůŸƖĲШ~Éр ÉШƖĲĦŸƖĬШƓċŔƖƚЯШ
ũĲċĬŔŰŊШƣŸШƣőċƣШĦŸůĤŔŰċƣŔŸŰЮШ 
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7ċƚĲĬШŸŰШƣőĲƚĲШƖĲƚƨũƣƚЯШƽĲШŸĤƚĲƖƻĲШƣőċƣШыŔьШƣőĲШ?fШċƓƓƖŸċĦőШƓƖĲĬŔĦƣƚШċŰШŔŰĦƖĲċƚĲШŸŉШ?ÉŔШ
ƣŸШ?ÉŔҼΝШыƣĲƖůƚШƖŔŊőƣШċĤŸƻĲШƣőĲШΠΡ҄ШĬŔċŊŸŰċũШũŔŰĲьШŔŰШΝΤӖШŸŉШƣőĲШĦċƚĲƚШƽőŔũĲШƣőĲШ
ĦŸƖƖĲƚƓŸŰĬŔŰŊШƓĲƖĦĲŰƣċŊĲШŉŸƖШƣőĲШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШċƓƓƖŸċĦőШŔƚШŸŰũǃШΡӖбШċŰĬЯШыŔŔьШƣőĲШ
ƓŸŔŰƣƚШŉŸƖШ?fрĤċƚĲĬШċƓƓƖŸċĦőШыċƖŸƨŰĬШΝΜӖЯШŰċůĲũǃШΣΜӖШŸŉШƣőĲШƣŸƣċũьШĦŸůĲШůŸƚƣũǃШŉƖŸůШ
ƚĲƕƨĲŰĦĲƚШƽŔƣőШf~Éоf~~ÉӃΝЮΜШыĤũƨĲШĬŸƣƚШċĤŸƻĲШƣőĲШĬŔċŊŸŰċũШŔŰШƣőĲШũĲŉƣШƓċŰĲũьЯШůĲċŰŔŰŊШ
ƣőċƣШƣőĲƚĲШċƖĲШƣőĲШĦċƚĲƚШƽőĲƖĲШƣőĲШ ÉШŊƖŸƨŰĬШůŸƣŔŸŰШŔŰƣĲŰƚŔƣǃШŔƚШũŸƽĲƖШƣőċŰШƣőċƣШŸŉШƣőĲШ
~ÉбШƣőĲШŰƨůĤĲƖШŸŉШƓċŔƖƚШƽőĲƖĲШƣőŔƚШőċƓƓĲŰƚШŉŸƖШƣőĲШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШċƓƓƖŸċĦőШŔƚШ
ŸŰũǃШċĤŸƨƣШΝӖШыƻĲƖǃШŉĲƽШĤũƨĲШƓŸŔŰƣƚШċĤŸƻĲШƣőĲШĬŔċŊŸŰċũШŔŰШƣőĲШƖŔŊőƣШƓċŰĲũьЮШ§ŰШċŰŸƣőĲƖШ
ŰŸƣĲЯШƽĲШŸĤƚĲƖƻĲШƣőċƣЯШƖĲŊċƖĬũĲƚƚШŸŉШƣőĲШE?ÂШƨƚĲĬШƣŸШůŸŰŔƣŸƖШĬċůċŊĲЯШƽĲШǯŰĬШċШũŔůŔƣĲĬШ
ŰƨůĤĲƖШŸŉШ~Éр ÉШƓċŔƖƚШƽőĲƖĲШƣőĲШƚƣƖƨĦƣƨƖċũШĬċůċŊĲШŔƚШƓƨƚőĲĬШĤǃШƣőĲШ ÉШůŸƖĲШƣőċŰШŸŰĲШ
?ÉШċĤŸƻĲШƣőĲШŔŰŔƣŔċũШ?ÉШĦċƨƚĲĬШĤǃШƣőĲШ~ÉЮШÑőĲƚĲШŉĲƽШĦċƚĲƚШŸŉШũċƖŊĲƖШĬċůċŊĲШŔŰĦƖĲċƚĲШ
ċƖĲШůċŔŰũǃШƖĲũċƣĲĬШƣŸШŊƖŸƨŰĬШůŸƣŔŸŰШƓċŔƖƚШƽŔƣőШf~Éоf~~ÉӂΝЮΜЮ 

?fр7ċƚĲĬ 

 

?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬ 

 
[ŔŊƨƖĲЮΥдΤΣЮ[ŔŰċũЮ?ÉЮƓĲƖЮŔŰŔƣŔċũЮ?ÉЮŉŸƖЮĬŔǭĲƖĲŰƣЮƖċƣŔŸƚЮŸŉЮ ÉЮƣŸЮ~ÉЮŔŰƣĲŰƚŔƣǃдЮxĲŉƣЮ?fеЮƖŔŊőƣЮ?ƖŔŉƣдЮ
~ċƖťĲƖƚЮċƖƖċŰŊĲĬЮċƚЮċЮƚƓŔƖċũЮċƖŸƨŰĬЮƣőĲŔƖЮ?ÉЮĦŸŸƖĬŔŰċƣĲЮŉŸƖЮƻŔƚŔĤŔũŔƣǃдЮ ŸƣĲжЮƣőĲЮĦŸũŸƖЮŸŉЮƣőĲЮ
ŔŰĬŔƻŔĬƨċũЮůċƖťĲƖƚЮĬĲŰŸƣĲƚЮƣőĲЮƖċƣŔŸЮĤĲƣƽĲĲŰЮŔŰƣĲŰƚŔƣŔĲƚЮŸŉЮƣőĲЮ ÉЮŸƻĲƖЮƣőĲЮ~ÉЮċŰĬЮċƖĲЮ
ċƖƖċŰŊĲĬЮ ċƖŸƨŰĬЮ ƣőĲŔƖЮ ƖĲƚƓĲĦƣŔƻĲЮ ŔŰŔƣŔċũЮ ċŰĬЮ ǯŰċũЮ ?ÉЮ ĦŸůĤŔŰċƣŔŸŰеЮ ũĲċĬŔŰŊЮ ƣŸЮ ũċƖŊĲƖЮ
ƓĲƖŔůĲƣĲƖƚЮƽőĲŰЮƣőĲƖĲЮċƖĲЮůŸƖĲЮĦŸůĤŔŰċƣŔŸŰƚд 

ΞЮΤ 9§ 9xÖÉf§ É 
ÂċƚƣШĲċƖƣőƕƨċťĲƚШőċƻĲШƚőŸƽŰШőŔŊőШƚƨƚĦĲƓƣŔĤŔũŔƣǃШŸŉШƨŰƖĲŔŰŉŸƖĦĲĬШůċƚŸŰƖǃШыÖÅ~ьШ
ĤƨŔũĬŔŰŊƚШƣŸШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰƚЮШÑőŔƚШƓőĲŰŸůĲŰŸŰШŔƚШůŸƚƣũǃШŸĤƚĲƖƻĲĬШƽőĲŰШƣőĲШ
ƚƣƖƨĦƣƨƖĲШŔƚШƚƨĤŢĲĦƣĲĬШƣŸШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚШŸƖШƣŸШũŸŰŊШĬƨƖċƣŔŸŰШŊƖŸƨŰĬШůŸƣŔŸŰƚЮШ
cŸƽĲƻĲƖЯШ ƣőĲШ ĦƨƖƖĲŰƣШ ÖÅ~Ш ŰƨůĲƖŔĦċũШ ůŸĬĲũŔŰŊШ ċƓƓƖŸċĦőĲƚШ ŔŰШ ƣċŰĬĲůШ ƽŔƣőШ
ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШĬċůċŊĲШŔŰĬŔĦĲƚШы?fƚьШĦċŰŰŸƣШċĦĦƨƖċƣĲũǃШĦċƓƣƨƖĲШƣőĲƚĲШĲǭĲĦƣƚЮШÑőŔƚШ
ƚƣƨĬǃШŉŸĦƨƚĲĬШŸŰШƣőĲШĬĲǯŰŔƣŔŸŰШċŰĬШĦċũŔĤƖċƣŔŸŰШŸŉШċШ?fШŉŸƖШƚĲŔƚůŔĦШƖŔƚťШċƚƚĲƚƚůĲŰƣШŸŉШ
ÖÅ~ШĤƨŔũĬŔŰŊƚЮШÑőĲШƓƖŸƓŸƚĲĬШ?fШŔƚШĦċƓċĤũĲШŸŉШĦċƓƣƨƖŔŰŊШƣőĲШĲǭĲĦƣƚШŸŉШĦƨůƨũċƣŔƻĲШ



9őċƓƣĲƖШΞШрШfůƓƖŸƻŔŰŊШ?ċůċŊĲШEƚƣŔůċƣŔŸŰШŔŰШÖÅ~ШÉƣƖƨĦƣƨƖĲƚаШEŰĲƖŊǃШċŰĬШ
?ŔƚƓũċĦĲůĲŰƣр7ċƚĲĬШ~ĲƣőŸĬŸũŸŊǃ 

Âċ Ŋ дЮҍЮΦΧ 

 

 
 
 
 
 

ĬċůċŊĲШĬƨĲШƣŸШċШůƨũƣŔƣƨĬĲШŸŉШƖĲƓĲƣŔƣŔƻĲШĦǃĦũĲƚЯШĲƻĲŰШŔŰШƣőĲШċĤƚĲŰĦĲШŸŉШċШƓƖĲĦŔƚĲШ
ŰƨůĲƖŔĦċũШůŸĬĲũШƣőċƣШĲǂƓũŔĦŔƣũǃШċĦĦŸƨŰƣƚШŉŸƖШĦǃĦũŔĦШƚƣƖĲŰŊƣőШċŰĬШƚƣŔǭŰĲƚƚШĬĲŊƖċĬċƣŔŸŰƚЮШ
ÑőŔƚШ?fШŔƚШĤċƚĲĬШŸŰШƣőĲШŸƖŔŊŔŰċũШŉŸƖůƨũċƣŔŸŰШŸŉШƣőĲШÂċƖťШċŰĬШ ŰŊШ?fЯШƽőŔĦőШŔƚШőĲƖĲŔŰШ
ůŸĬŔǯĲĬШċŰĬШŔůƓƖŸƻĲĬаШыŔьШĤǃШċĬĬŔŰŊШċШŰĲƽШŉċĦƣŸƖШŔŰƣƖŸĬƨĦĲĬШƣŸШƣőĲШĲŰĲƖŊǃШƣĲƖůШŸŉШƣőĲШ
ĲƕƨċƣŔŸŰШƣŸШĲǂƓũŔĦŔƣũǃШċĦĦŸƨŰƣШŉŸƖШƣőĲШŰƨůĤĲƖШŸŉШĦǃĦũĲƚбШċŰĬЯШыŔŔьШĤǃШĦċũŔĤƖċƣŔŰŊШƣőĲШ
ƓċƖċůĲƣĲƖƚШŸŉШƣőĲШƓƖŸƓŸƚĲĬШ?fШĤċƚĲĬШŸŰШċШũċƖŊĲШĬċƣċĤċƚĲШŸŉШÖÅ~ШĦǃĦũŔĦШĲǂƓĲƖŔůĲŰƣċũШ
ƣĲƚƣƚЮШ ĬĬŔƣŔŸŰċũũǃЯШĤċƚĲĬШŸŰШƣőĲШƓőǃƚŔĦċũШĬċůċŊĲƚШċŰĬШŔŰШũŔŰĲШƽŔƣőШƣőĲШĲǂƓĲƖŔůĲŰƣċũШ
ĬċƣċĤċƚĲЯШċШƚĲƖŔĲƚШŸŉШĬċůċŊĲШƚƣċƣĲƚШы?ÉьШċƖĲШċũƚŸШĬĲǯŰĲĬШċŰĬШƓƖŸƓŸƚĲĬШŉŸƖШƣőĲШƓƖċĦƣŔĦċũШ
ċƓƓũŔĦċƣŔŸŰƚШŸŉШƣőĲШ?fЮŔŰШŉƖċŊŔũŔƣǃШċŰċũǃƚĲƚЮШÑőĲƚĲШ?ÉƚШċƖĲШƚĲũĲĦƣĲĬШŔŰШƚƨĦőШċШƽċǃШƣőċƣШƣőĲШ
ƖĲƓċŔƖШƚƣƖċƣĲŊŔĲƚШċƓƓƖŸƓƖŔċƣĲШŉŸƖШǯǂŔŰŊШƣőĲШĬċůċŊĲШŔŰШĲċĦőШƚƣċƣĲШċƖĲШĬŔƚƣŔŰĦƣЮШÖƚŔŰŊШ
ŰƨůĲƖŔĦċũШůŸĬĲũƚЯШƣőĲШƓƖŸƓŸƚĲĬШ?fШŔƚШƣőĲŰШƻċũŔĬċƣĲĬШĤċƚĲĬШŸŰШƣőĲШƖĲƚƨũƣƚШŸŉШċŰШ
ĲǂƓĲƖŔůĲŰƣċũШƚőċťĲШƣċĤũĲШƣĲƚƣШŸŉШċШÖÅ~ШĤƨŔũĬŔŰŊЮШ[ŔŰċũũǃЯШƣőĲШċƓƓũŔĦċĤŔũŔƣǃШŸŉШƣőĲШ?fШŔŰШ
ƚĲŔƚůŔĦШċƚƚĲƚƚůĲŰƣШŸŉШċШÖÅ~ШĤƨŔũĬŔŰŊШŔƚШƣĲƚƣĲĬШƣőƖŸƨŊőШŰŸŰũŔŰĲċƖШĬǃŰċůŔĦШċŰċũǃƚŔƚШ
ƣőƖŸƨŊőШ ƣƽŸШ ŔũũƨƚƣƖċƣŔƻĲШ ĲǂċůƓũĲƚЮШ fŰШ ĦŸůƓċƖŔƚŸŰШ ƽŔƣőШ ƣőĲШ ĦŸůůŸŰũǃШ ċĬŸƓƣĲĬШ
ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШ?fƚЯШƣőĲШƓƖŸƓŸƚĲĬШ?fЮƚőŸƽƚШċШƚƨƓĲƖŔŸƖШċĤŔũŔƣǃШƣŸШĦċƓƣƨƖĲШƣőĲШŔůƓċĦƣШ
ŸŉШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰƚЮШÖŰũŔťĲШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШċƓƓƖŸċĦőĲƚЯШƣőĲШƓƖŸƓŸƚĲĬШ?fЮ
ĦċŰШƓƖĲĬŔĦƣШċŰШŔŰĦƖĲċƚĲШŔŰШ?ÉШĲƻĲŰШƽőĲŰШƣőĲШŔŰƣĲŰƚŔƣǃШŸŉШƣőĲШ ÉШŊƖŸƨŰĬШůŸƣŔŸŰШŔƚШũŸƽĲƖШ
ƣőċŰШƣőċƣШŸŉШƣőĲШ~ÉЮШÑőĲƖĲШŔƚШċůƓũĲШĲƻŔĬĲŰĦĲШŸŉШċŰШŔŰĦƖĲċƚĲШŔŰШ?ÉШĬƨƖŔŰŊШƚĲƕƨĲŰĦĲƚШċŰĬШ
ƣőĲШƨƣŔũŔǍċƣŔŸŰШŸŉШƣőŔƚШ?fШŔŰШƖŔƚťШċƚƚĲƚƚůĲŰƣШĦċŰШőĲũƓШŔŰШƖĲůŸƻŔŰŊШƣőŔƚШŔŰĦŸŰƚŔƚƣĲŰĦǃЮШ ũƚŸЯШ
ƣőĲШĲǂĲƖĦŔƚĲШƣőċƣШƨƣŔũŔǍĲĬШũŸŰŊрĬƨƖċƣŔŸŰШċŰĬШƚőŸƖƣШĬƨƖċƣŔŸŰШŊƖŸƨŰĬШůŸƣŔŸŰШƓċŔƖƚШƽŔƣőШ
ƚŔůŔũċƖШƖĲƚƓŸŰƚĲШƚƓĲĦƣƖċШőŔŊőũŔŊőƣĲĬШƣőċƣШƨƚŔŰŊШċШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШE?ÂШŉŸƖШƓƖĲĬŔĦƣŔŰŊШ
ƣőĲШǯŰċũШĬċůċŊĲШĦċŰШũĲċĬШƣŸШċШƚŔŊŰŔǯĦċŰƣШƨŰĬĲƖĲƚƣŔůċƣŔŸŰШŸŉШƖŔƚťШĲƻĲŰШƽőĲŰШĲċƖƣőƕƨċťĲШ
ƚĲƕƨĲŰĦĲƚШċƖĲШŰŸƣШĦŸŰƚŔĬĲƖĲĬЮШìőŔũƚƣШƣőĲШĦƨƖƖĲŰƣũǃШċƻċŔũċĤũĲШůŸĬĲũŔŰŊШċƓƓƖŸċĦőĲƚШċƖĲШ
ŰŸƣШĦċƓċĤũĲШŸŉШċĦĦƨƖċƣĲũǃШƖĲǰĲĦƣŔŰŊШƣőĲШŔůƓċĦƣШŸŉШƣőĲШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШŔŰШÖÅ~Ш
ĤƨŔũĬŔŰŊƚЯШƣőĲШ?fШŔŰƣƖŸĬƨĦĲĬШőĲƖĲŔŰШĦċŰШĦŸůƓĲŰƚċƣĲШŉŸƖШƚƨĦőШũŔůŔƣċƣŔŸŰƚЮШ ũƣőŸƨŊőШƣőĲШ
ƨƣŔũŔǍċƣŔŸŰШŸŉШƣőŔƚШ?fШŔŰШũŔĲƨШŸŉШƣőĲШƣƖċĬŔƣŔŸŰċũШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШE?ÂШŔƚШƖĲĦŸůůĲŰĬĲĬШ
ŔŰШƖŔƚťШċƚƚĲƚƚůĲŰƣШŸŉШÖÅ~ШĤƨŔũĬŔŰŊƚЯШŉƨƖƣőĲƖШƓċƖċũũĲũШƖĲƚĲċƖĦőШŔƚШƖĲƕƨŔƖĲĬШƣŸШĬĲƻĲũŸƓШ
ůŸƖĲШċĬƻċŰĦĲĬШůŸĬĲũƚШŉŸƖШÖÅ~ШƚƣƖƨĦƣƨƖĲƚШƣőċƣШċƖĲШċƣШƣőĲШƚċůĲШƣŔůĲШƓƖċĦƣŔĦċũШċŰĬШċĤũĲШ
ƣŸШċĦĦŸƨŰƣШŉŸƖШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰЮ 

 



 

9c ÂÑEÅЮΦ 

 
 

 

 

 

 

 

9őċƓƣĲƖЮΦЮшЮf~Â 9ÑЮ§[Ю9Ö~Öx ÑféEЮ
? ~ ]EЮ§ Ю[Å ]fxfÑòЮ  ?ЮÅfÉuЮ
ÉÉEÉÉ~E Ñ 

ÑőŔƚШĦőċƓƣĲƖШŔƚШĲǂƣĲŰƚŔƻĲũǃШĤċƚĲĬШŸŰШƣőĲШŉŸũũŸƽŔŰŊШƓƨĤũŔĦċƣŔŸŰа 
fŶċƖƖŔƣƨеЮÂдЮ]дЮĬĲЮÄдеЮuŸőƖċŰŊŔеЮ~деЮ9ċƣƣċƖŔеЮÉдЮxċŊŸůċƖƚŔŰŸеЮÉдеЮ҂Ю7ċǍǍƨƖƖŸеЮÂдЮёΥΣΥΨђдЮ
9ŸŰƚŔĬĲƖŔŰŊЮ 9ƨůƨũċƣŔƻĲЮ ?ċůċŊĲЮ ŔŰЮ ÖÅ~Ю 7ƨŔũĬŔŰŊƚЮ ŉŸƖЮ 9ũƨƚƣĲƖĲĬЮ ÉĲŔƚůŔĦŔƣǃЮ ÅŔƚťЮ
ƚƚĲƚƚůĲŰƣдЮEċƖƣőƕƨċťĲЮEŰŊŔŰĲĲƖŔŰŊЮ҂ЮÉƣƖƨĦƣƨƖċũЮ?ǃŰċůŔĦƚдЮ 



9őċƓƣĲƖШΟШтШf~Â 9ÑШ§[Ш9Ö~Öx ÑféEШ? ~ ]EШ§ Ш[Å ]fxfÑòШ  ?ШÅfÉuШ
ÉÉEÉÉ~E Ñ 

Âċ Ŋ дЮҍЮΦΩ 

 

 
 
 
 
 

Ο f~Â 9ÑШ§[Ш9Ö~Öx ÑféEШ? ~ ]EШ§ Ш[Å ]fxfÑòШ
 ?ШÅfÉuШ ÉÉEÉÉ~E ÑШ 

ΟЮΝ f ÑÅ§?Ö9Ñf§  
ÖŰƖĲŔŰŉŸƖĦĲĬШůċƚŸŰƖǃШыÖÅ~ьШĤƨŔũĬŔŰŊƚШċƖĲШċůŸŰŊШƣőĲШůŸƚƣШĦŸůůŸŰШƚƣƖƨĦƣƨƖĲƚШŔŰШ
ůċŰǃШĲċƖƣőƕƨċťĲрƓƖŸŰĲШƖĲŊŔŸŰƚЮШ?ƨĲШƣŸШƣőĲŔƖШũŸƽĲƖШĬƨĦƣŔũŔƣǃШĦŸůƓċƖĲĬШƣŸШŸƣőĲƖШ
ƚƣƖƨĦƣƨƖċũШƣǃƓĲƚШũŔťĲШůŸĬĲƖŰШƖĲŔŰŉŸƖĦĲĬШĦŸŰĦƖĲƣĲШыÅ9ьШċŰĬШƚƣĲĲũШƚƣƖƨĦƣƨƖĲƚЯШƣőĲǃШċƖĲШ
ċũƚŸШċůŸŰŊШƣőĲШůŸƚƣШƻƨũŰĲƖċĤũĲШĤƨŔũĬŔŰŊШĦũċƚƚĲƚШƣŸШƚĲŔƚůŔĦШƚőċťŔŰŊЮШÖÅ~ШĤƨŔũĬŔŰŊƚШ
őċƻĲШċũƚŸШĤĲĲŰШƚőŸƽŰШƣŸШĤĲШƚƨƚĦĲƓƣŔĤũĲШƣŸШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰЯШċƚШĲƻŔĬĲŰĦĲĬШĤǃШ
ƚĲƻĲƖċũШƚƨƖƻĲǃƚШĦŸŰĬƨĦƣĲĬШċŉƣĲƖШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚШыĲЮŊЮЯШfŰŊőċůШċŰĬШ]ƖŔǭŔƣőЯШΞΜΝΝбШ
 ŸƻċťШĲƣШċũЮЯШΞΜΞΜбШÉĲǂƣŸƚШĲƣШċũЮЯШΞΜΝΥьЮШfŰШƣőĲƚĲШĦċƚĲƚЯШůċƚŸŰƖǃШƚƣƖƨĦƣƨƖĲƚШƣǃƓŔĦċũũǃШ
ƚƨƚƣċŔŰĲĬШƣőĲШůŸƚƣШƚŔŊŰŔǯĦċŰƣШĬċůċŊĲШĬƨƖŔŰŊШƣőĲШŔŰŔƣŔċũШĲƻĲŰƣШċŰĬШƕƨŔƣĲШŸŉƣĲŰШ
ĲǂƓĲƖŔĲŰĦĲĬШ ċŰШ ŔŰĦƖĲċƚĲĬШ ĬċůċŊĲШ ŸƖШ ĲƻĲŰШ ċШ ƚƨĬĬĲŰШ ĦŸũũċƓƚĲШ ŔŰШ ƚƨĤƚĲƕƨĲŰƣШ
ĲċƖƣőƕƨċťĲƚШĤĲĦċƨƚĲШŸŉШƣőĲШƖċƓŔĬШĬĲĦũŔŰĲШŸŉШƣőĲŔƖШƖĲƚŔĬƨċũШĦċƓċĦŔƣǃЮШÑőŔƚШĬċůċŊĲШƖŔƚĲШ
ŔƚШċũƚŸШůŸƖĲШƚŔŊŰŔǯĦċŰƣШƽőĲŰШĦŸůƓċƖĲĬШƣŸШƣőŸƚĲШƚƨǭĲƖĲĬШĤǃШŸƣőĲƖШĦŸŰƚƣƖƨĦƣŔŸŰШ
ƣǃƓĲƚЮШ ůŸŰŊШƻċƖŔŸƨƚШƓŸƚƚŔĤũĲШĦŸůƓũĲǂШŉċŔũƨƖĲШůĲĦőċŰŔƚůƚЯШƚƨĦőШƚƨĬĬĲŰШƖĲĬƨĦƣŔŸŰШ
ĦċŰШĤĲШƓċƖƣŔĦƨũċƖũǃШƓƖŸŰŸƨŰĦĲĬШŔŰШƣƽŸШĦċƚĲƚЮШ[ŔƖƚƣЯШƽőĲŰШƣőĲШƖĲƚƓŸŰƚĲШŔƚШĬŸůŔŰċƣĲĬШ
ĤǃШĬŔċŊŸŰċũШƚőĲċƖШŉċŔũƨƖĲШůŸĬĲƚШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШƓŔĲƖƚЯШŔЮĲЮЯШƣőĲШƻĲƖƣŔĦċũШƓċŰĲũƚШŔŰШÖÅ~Ш
ƽċũũƚШƚƨƓƓŸƖƣŔŰŊШĤŸƣőШƻĲƖƣŔĦċũШċŰĬШőŸƖŔǍŸŰƣċũШŉŸƖĦĲƚШыĤĲŔŰŊШƚƨĦőШůĲĦőċŰŔƚůШƨƚƨċũũǃШ
ůŸƖĲШĤƖŔƣƣũĲШƣőċŰШǰĲǂƨƖċũШĤĲőċƻŔŸƖьШыƚĲĲШ[ŔŊƨƖĲШΟЮΝċоĤьЮШÉĲĦŸŰĬШƽőĲŰШŉċŔũƨƖĲШŔƚШ
ċƚƚŸĦŔċƣĲĬШƣŸШƣőĲШŉƨũũШċĦƣŔƻċƣŔŸŰШŸŉШũŸĦċũШŸƨƣрŸŉрƓũċŰĲШůĲĦőċŰŔƚůƚЯШƽőŔĦőШŸŰĦĲШ
ŔŰŔƣŔċƣĲĬШċƖĲШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШċШũŸƽĲƖШőŸƖŔǍŸŰƣċũШƖĲƚŔƚƣċŰĦĲШыƚĲĲШ[ŔŊƨƖĲШΟЮΝĦоĬьЮ 

9ŸůůŸŰШƓƖċĦƣŔĦĲШŔŰШƚĲŔƚůŔĦШƖŔƚťШċƚƚĲƚƚůĲŰƣШƨƚƨċũũǃШƨƣŔũŔǍĲƚШċŰШċƓƓƖŸċĦőШƣőċƣШ
ŰĲŊũĲĦƣƚШƣőĲШŸĦĦƨƖƖĲŰĦĲШŸŉШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚШċŰĬЯШƣőĲƖĲŉŸƖĲЯШŔƣШĬŔƚƖĲŊċƖĬƚШƣőĲШ
ċĦĦƨůƨũċƣŔŸŰШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲШĬƨĲШƣŸШůƨũƣŔƓũĲШƚőŸĦťƚЮШÑőŔƚШƚŔůƓũŔǯĦċƣŔŸŰШŔƚШ
ƓƖŔůċƖŔũǃШĬƨĲШƣŸШƣőĲШĦŸůƓũĲǂŔƣǃШŔŰШůŸĬĲũũŔŰŊШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШċŰĬШƣŸШƣőĲШũċĦťШŸŉШ
ƚƨŔƣċĤũĲШċŰċũǃƚŔƚШƣŸŸũƚЮШƚШċШƖĲƚƨũƣЯШĲǂŔƚƣŔŰŊШƖŔƚťШċƚƚĲƚƚůĲŰƣШċƓƓƖŸċĦőĲƚШŸŉƣĲŰШ
ƨŰĬĲƖĲƚƣŔůċƣĲШ ũŸƚƚĲƚШĤǃШ ŉŸĦƨƚŔŰŊШ ƚŸũĲũǃШ ŸŰШ ůċŔŰƚőŸĦťƚШ ы~ÉƚьЯШ ŸƻĲƖũŸŸťŔŰŊШ
ċŉƣĲƖƚőŸĦťƚШы ÉƚьЯШċŰĬШċƚƚƨůŔŰŊШƣőċƣШƚƣƖƨĦƣƨƖĲƚШċƖĲШŔŰƣċĦƣШċƣШƣőĲШŸŰƚĲƣШŸŉШĲċĦőШĲƻĲŰƣШ
ŔŰШċШƚĲƕƨĲŰĦĲЮШÑőŔƚШċƓƓƖŸċĦőШŉċŔũƚШƣŸШċĦĦŸƨŰƣШŉŸƖШƣőĲШƚŔŊŰŔǯĦċŰƣШċĬĬŔƣŔŸŰċũШũŸƚƚĲƚШ
ĦċƨƚĲĬШĤǃШĦƨůƨũċƣŔƻĲШĬċůċŊĲЮШ 

ÑőĲƖĲШőċƻĲШĤĲĲŰШƖĲĦĲŰƣШċĬƻċŰĦĲƚШĲǂƓũŸƖŔŰŊШƣőĲШŔůƓċĦƣШŸŉШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚШċŰĬШ
ĦƨůƨũċƣŔƻĲШ ĬċůċŊĲШ ŸŰШƚĲŔƚůŔĦШƖŔƚťШċƚƚĲƚƚůĲŰƣШ ƓƖŸĦĲĬƨƖĲƚЮШ ůŸŰŊШ ŸƣőĲƖƚЯШ
ÂċƓċĬŸƓŸƨũŸƚШċŰĬШ7ċǍǍƨƖƖŸШыΞΜΞΝьШċŰċũǃƣŔĦċũũǃШĬĲƖŔƻĲĬШĬċůċŊĲрƚƣċƣĲрĬĲƓĲŰĬĲŰƣШ



Â ċ Ŋ дЮҍЮΦΪ  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   

 

 
 
 
 

 

ŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƨƣŔũŔǍŔŰŊШƚŔůƓũŔǯĲĬШůŸĬĲũƚШŉŸƖШĬŔǭĲƖĲŰƣШĤƨŔũĬŔŰŊШƣǃƓĲƚЮШÑőċƣШƚƣƨĬǃШ
ƚőŸƽĲĬШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲШŸŉШũŸƚƚĲƚШŔŰШƓŸƖƣŉŸũŔŸШċŰċũǃƚĲƚШƽőĲŰШĤŸƣőШƚĲŔƚůŔĦШ
ƚĲƕƨĲŰĦĲƚШ ċŰĬШ ĦƨůƨũċƣŔƻĲШ ĬċůċŊĲШƽĲƖĲШŔŰĦũƨĬĲĬШŔŰШ ƣőĲШ ċŰċũǃƚŔƚЮШ ÉŔůŔũċƖũǃЯШ
ŔŰĦƖĲůĲŰƣƚШŔŰШũŸƚƚĲƚШőċƻĲШĤĲĲŰШŸĤƚĲƖƻĲĬШƽőĲŰШĦŸŰƚŔĬĲƖŔŰŊШƚĲƕƨĲŰĦĲƚШŔŰШƖĲŊŔŸŰċũШ
ċƚƚĲƚƚůĲŰƣƚШыfċĦŸũĲƣƣŔШĲƣШċũЮЯШΞΜΞΠьЯШċƚШƽĲũũШċƚШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲƚШŔŰШƓƖŸĤċĤŔũŔƣŔĲƚШ
ŸŉШĲǂĦĲĲĬŔŰŊШĬċůċŊĲШƚƣċƣĲƚШŉŸƖШƚŔŰŊũĲШĤƨŔũĬŔŰŊƚШыsċũċǃĲƖШĲƣШċũШΞΜΝΝЯШfĲƖƻŸũŔŰŸШĲƣШċũЮЯШ
ΞΜΞΜьЮШũũШŸŉШƣőĲƚĲШƚƣƨĬŔĲƚШũĲċĬШƣŸШƣƽŸШĦũĲċƖШĦŸŰĦũƨƚŔŸŰƚЮШ[ŔƖƚƣЯШƣőĲƖĲШŔƚШċŰШŔŰĦƖĲċƚĲШŔŰШ
ƣőĲШőċǍċƖĬШĬƨĲШƣŸШƣőĲШĦŸŰƚŔĬĲƖċƣŔŸŰШŸŉШƣőĲШċĬĬŔƣŔŸŰċũШÉШĲƻĲŰƣƚШŔŰШƖŔƚťШĦċũĦƨũċƣŔŸŰƚШ
ыòĲŸШċŰĬШ9ŸƖŰĲũũШΞΜΜΦЯШ7ŸǃĬШΞΜΝΞЯШEĤƖċőŔůŔċŰШĲƣШċũЯШΞΜΝΠЯШfĲƖƻŸũŔŰŸШĲƣШċũШΞΜΝΠЯШ
ÉőŸůĲШċŰĬШìŔũũŔċůƚШΞΜΝΠЯШÂċƓċĬŸƓŸũŸƨƚШĲƣШċũШΞΜΞΝЯШËŔƓĨŔħШĲƣШċũШΞΜΞΞьбШċŰĬЯШƚĲĦŸŰĬЯШ
ƣőĲƖĲШŔƚШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШƻƨũŰĲƖċĤŔũŔƣǃШŸŉШƚƣƖƨĦƣƨƖĲƚШĬƨĲШƣŸШƓƖŸŊƖĲƚƚŔƻĲШĬċůċŊĲШ
ыfĲƖƻŸũŔŰŸШĲƣШċũШΞΜΝΣЯШsċũċǃĲƖШċŰĬШEĤƖċőŔůŔċŰШΞΜΝΤЯШfĲƖƻŸũŔŰŸШĲƣШċũШΞΜΞΜЯШ]ĲŰƣŔũĲШċŰĬШ
]ċũċƚƚŸШΞΜΞΝЯШÂċƓċĬŸƓŸũŸƨƚШċŰĬШ7ċǍǍƨƖƖŸШΞΜΞΝьЮШÑőĲШĦŸůĤŔŰċƣŔŸŰШŸŉШĤŸƣőШċƚƓĲĦƣƚШ
ŰĲĦĲƚƚċƖŔũǃШǃŔĲũĬƚШƣŸШŔŰĦƖĲċƚĲĬШċŰĬЯШƽĲШĤĲũŔĲƻĲЯШůŸƖĲШƖĲċũŔƚƣŔĦШƚĲŔƚůŔĦШƖŔƚťШĲƚƣŔůċƣĲƚЮ 

  
(a) (b) 

  
(c) (d) 

[ŔŊƨƖĲЮΦдΤЮċЮÖÅ~ЮĤƨŔũĬŔŰŊЮĬŸůŔŰċƣĲĬЮĤǃЮŔŰЮƓũċŰĲЮƚőĲċƖЮĦƖċĦťƚЮŔŰЮƓŔĲƖƚЮċƣЮƚĲĦŸŰĬЮũĲƻĲũЮŔŰЮ
ĦĦƨůƨũŔЮёÉċŰЮ[ƖċŰĦĲƚĦŸЮƚƕƨċƖĲђЮċŉƣĲƖЮƣőĲЮ ƨŊƨƚƣЮΥΧЮёċђЮċŰĬЮƣőĲЮ§ĦƣŸĤĲƖЮΦΣеЮΥΣΤΩЮёĤђЮ
ƚĲŔƚůŔĦЮĲƻĲŰƣƚеЮƖĲƚƓĲĦƣŔƻĲũǃзЮċЮÖÅ~ЮĤƨŔũĬŔŰŊЮĦőċƖċĦƣĲƖŔǍĲĬЮĤǃЮƣőĲЮċĦƣŔƻċƣŔŸŰЮŸŉЮċЮũŸĦċũЮ
ŸƨƣцŸŉцƓũċŰĲЮůĲĦőċŰŔƚůЮċŉƣĲƖЮƣőĲЮůċŔŰЮƚőŸĦťЮŸŉЮ ƓƖŔũЮΩеЮΥΣΣάЮŔŰЮxѢ ƕƨŔũċЮёĦђеЮŉŸũũŸƽĲĬЮ

ĤǃЮŔƣƚЮŉƨũũЮĦŸũũċƓƚĲЮёĬђЮĬƨĲЮƣŸЮċŰЮċŉƣĲƖƚőŸĦťд 
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ÑőĲШŉŸĦƨƚШŸŉШƣőĲШĦƨƖƖĲŰƣШĦőċƓƣĲƖШŔƚШƣŸШŔŰƻĲƚƣŔŊċƣĲШőŸƽШũċƖŊĲШŔƚШƣőĲШŔůƓċĦƣШŸŉШůŸĬĲũũŔŰŊШ
ƣőĲƚĲШƣƽŸШċƚƓĲĦƣƚШƽőĲŰШċƚƚĲƚƚŔŰŊШƣőĲШƚĲŔƚůŔĦШƖŔƚťШŸŉШÖÅ~ШĤƨŔũĬŔŰŊƚЮШ ũƣőŸƨŊőШĤŸƣőШ
ċƚƓĲĦƣƚШċƖĲШĦŸŰƚŔĬĲƖĲĬЯШƣőĲШĲůƓőċƚŔƚШőĲƖĲШŔƚШƚƓĲĦŔǯĦċũũǃШŸŰШƣőĲШĲǭĲĦƣШŸŉШůŸĬĲũũŔŰŊШ
ĦƨůƨũċƣŔƻĲШĬċůċŊĲШŔŰШÖÅ~ШĤƨŔũĬŔŰŊƚШƖċƣőĲƖШƣőċŰШŸŰШƣőĲШŔŰĦƖĲċƚĲĬШőċǍċƖĬЮШ ũƣőŸƨŊőШ
ůċŰǃШ ƚƣƨĬŔĲƚШ őċƻĲШ ŔŰƻĲƚƣŔŊċƣĲĬШ ĬċůċŊĲШ ċĦĦƨůƨũċƣŔŸŰШ ŔŰШ ƓƖĲĬŔĦƣŔŰŊШ ƚƣƖƨĦƣƨƖċũШ
ƖĲƚƓŸŰƚĲƚЯШƣőĲǃШőċƻĲШĲŔƣőĲƖШŉŸĦƨƚĲĬШŸŰШÅ9ШƚƣƖƨĦƣƨƖĲƚШы9ŸƚĲŰǍċШċŰĬШ~ċŰŉƖĲĬŔШΞΜΜΦЯШ
7ƨƖƣŸŰШĲƣШċũШΞΜΝΤЯШÑŸũĲŰƣŔŰŸШĲƣШċũШΞΜΝΥЯШfĲƖƻŸũŔŰŸШĲƣШċũШΞΜΞΜьШŸƖШċƓƓũŔĲĬШƚŔůƓũŔǯĲĬШ
ċƓƓƖŸċĦőĲƚШы~ŸƨǃċŰŰŔŸƨШĲƣШċũШΞΜΝΠЯШ]ƖŔůċǍШċŰĬШ~ċũŔƚċŰШΞΜΝΤЯШÅŔŰċũĬŔŰШċŰĬШ ůċĬŔŸШ
ΞΜΝΥьШƣőċƣШĬŸШŰŸƣШċĦĦŸƨŰƣШŉŸƖШĦċƓċĦŔƣǃШũŸƚƚШыÉċƖőŸƚŔƚШĲƣШċũШΞΜΝΦьЮШ 

ÑŸШůŸƖĲШċĦĦƨƖċƣĲũǃШůŸĬĲũШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰЯШƽĲШőċƻĲШŔůƓũĲůĲŰƣĲĬШċШƖĲĦĲŰƣШ
ůĲƣőŸĬŸũŸŊǃШƓƖŸƓŸƚĲĬШĤǃШfŶċƖƖŔƣƨШĲƣШċũЮШыΞΜΞΠьШċŰĬШċƓƓũŔĲĬШŔƣШƣŸШǯƻĲШĦċƚĲШƚƣƨĬǃШÖÅ~Ш
ĤƨŔũĬŔŰŊƚЮШ ƚШƚőŸƽŰШŔŰШƣőĲШŉŸũũŸƽŔŰŊЯШƣőŔƚШċƓƓƖŸċĦőШĲǭĲĦƣŔƻĲũǃШĦċƓƣƨƖĲƚШĬċůċŊĲШ
ċĦĦƨůƨũċƣŔŸŰЯШůċťŔŰŊШŔƣШƽĲũũрƚƨŔƣĲĬШŉŸƖШĤŸƣőШĬċůċŊĲШċŰċũǃƚŔƚШċŰĬШƖŔƚťШċƚƚĲƚƚůĲŰƣЮШ
ÑőĲШŉŸũũŸƽŔŰŊШƚĲĦƣŔŸŰƚШŸƨƣũŔŰĲШƣőĲШůĲƣőŸĬŸũŸŊǃШƨƣŔũŔǍĲĬШŉŸƖШůŸĬĲũũŔŰŊШƣőĲШƓƖŸŊƖĲƚƚŔŸŰШ
ŸŉШĬċůċŊĲШĬƨƖŔŰŊШůƨũƣŔƓũĲШƚőŸĦťƚШыѾΟЮΞьЯШĬĲƚĦƖŔĤĲШƣőĲШĦċƚĲШƚƣƨĬǃШĤƨŔũĬŔŰŊƚШƣŸШƽőŔĦőШ
ƣőŔƚШůĲƣőŸĬŸũŸŊǃШƽċƚШċƓƓũŔĲĬШыѾΟЮΟьЯШĬĲƣċŔũШƣőĲШőċǍċƖĬШĦŸůƓƨƣċƣŔŸŰШċƣШƣőĲШĦċƚĲШƚƣƨĬǃШ
ƚŔƣĲШƽŔƣőШċŰĬШƽŔƣőŸƨƣШƚĲƕƨĲŰĦĲƚШċũŸŰŊШƽŔƣőШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШŊƖŸƨŰĬШůŸƣŔŸŰШƖĲĦŸƖĬШ
ƚĲũĲĦƣŔŸŰШыѾΟЮΡьЯШƓƖĲƚĲŰƣШƣőĲШƻċũŔĬċƣŔŸŰШŸŉШƣőĲШƓƖŸƓŸƚĲĬШůĲƣőŸĬŸũŸŊǃШƨƚŔŰŊШƣőĲШƽĲũũр
ĬŸĦƨůĲŰƣĲĬШ ÖÅ~Ш ƚĦőŸŸũШ ĤƨŔũĬŔŰŊШ ŔŰШ éŔƚƚŸШ ы9ĲŰƣƖċũШ fƣċũǃьЯШ ƽőŔĦőШ ĲǂƓĲƖŔĲŰĦĲĬШ
ĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШыѾΟЮΣьЯШċŰĬШĲǂƓũċŔŰШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШƚŔƣĲрШċŰĬШĤƨŔũĬŔŰŊр
ƚƓĲĦŔǯĦШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШƚƣƖƨĦƣƨƖĲƚШŔŰШĤŸƣőШŔŰƣċĦƣШċŰĬШƓƖĲрĬċůċŊĲĬШƚƣċƣĲƚШыѾΟЮΤьЮШ
[ŔŰċũũǃЯШƽĲШĦŸůƓċƖĲШċŰĬШĦŸŰƣƖċƚƣШƖŔƚťШĲƚƣŔůċƣĲƚШŉŸƖШƣőĲШǯƻĲШĦċƚĲШƚƣƨĬǃШĤƨŔũĬŔŰŊƚШƨƚŔŰŊШ
ƣőĲШƓƖŸƓŸƚĲĬШůĲƣőŸĬŸũŸŊǃЯШƽőŔĦőШċĦĦŸƨŰƣƚШŉŸƖШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШċŰĬШƣőĲШ
ŸĦĦƨƖƖĲŰĦĲШŸŉШƚĲƕƨĲŰĦĲƚЯШƽŔƣőШƣőŸƚĲШŸŉШƣőĲШĦŸŰƻĲŰƣŔŸŰċũШċƓƓƖŸċĦőЯШŉŸũũŸƽĲĬШĤǃШċШ
ĬŔƚĦƨƚƚŔŸŰШŸŰШƣőĲШĤĲŰĲǯƣƚШŸŉШƣőŔƚШċĬƻċŰĦĲĬШĬċůċŊĲШċƚƚĲƚƚůĲŰƣШůĲƣőŸĬШыѾΟЮΥьЮШÑőĲШ
ĦŸŰĦũƨƚŔŸŰШƚĲĦƣŔŸŰШƚƨůůċƖŔǍĲƚШƣőĲШǯŰĬŔŰŊƚШċŰĬШŸǭĲƖƚШƚŸůĲШƖĲĦŸůůĲŰĬċƣŔŸŰƚЮШ 

ΟЮΞ ~E ÉÖÅf ]Ш? ~ ]EШf ШÖÅ~Ш7Öfx?f ]É 
?ċůċŊĲШůĲċƚƨƖĲƚШыŔЮĲЮЯШċŰШĲŰŊŔŰĲĲƖŔŰŊШĬĲůċŰĬШƓċƖċůĲƣĲƖШE?ÂьШċƖĲШƨƣŔũŔǍĲĬШŔŰШ
ŰŸŰũŔŰĲċƖШċŰċũǃƚĲƚШƣŸШũŔŰťШƣőĲШƚƣƖƨĦƣƨƖċũШƖĲƚƓŸŰƚĲШƽŔƣőШƣőĲШũĲƻĲũШŸŉШĲǂƓĲĦƣĲĬШƓőǃƚŔĦċũШ
ĬċůċŊĲШċŰĬЯШĦŸŰƚĲƕƨĲŰƣũǃЯШƣőĲШĲǂƓĲĦƣĲĬШƖĲƓċŔƖШĦŸƚƣЮШÉƨĦőШE?ÂШĦŸƨũĬШĤĲШĬĲǯŰĲĬШċƣШ
ƣőĲШĲũĲůĲŰƣШũĲƻĲũЯШƚƨĦőШċƚШĬŔƚƓũċĦĲůĲŰƣШŸŉШċШƓċŰĲũШƽŔƣőŔŰШċШÖÅ~ШĤƨŔũĬŔŰŊЯШŸƖШĬŔƖĲĦƣũǃШ
ċƣШ ĤƨŔũĬŔŰŊШ ũĲƻĲũЯШ ƚƨĦőШ ċƚШ ƖŸŸŉШ ŸƖШ ŔŰƣĲƖрƚƣŸƖǃШ ĬƖŔŉƣШ ƖċƣŔŸƚШ ы9ċƣƣċƖŔШ ĲƣШ ċũЮЯШ ΞΜΝΥЯШ
~ŸƨǃŔċŰŰŸƨШĲƣШċũШΞΜΝΠьЮШ ũƣőŸƨŊőШƣőĲШĲũĲůĲŰƣШũĲƻĲũШĬċůċŊĲШůĲċƚƨƖĲƚШŸǭĲƖШĬĲƣċŔũĲĬШ
ŔŰƚŔŊőƣƚШŔŰƣŸШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШŔŰĬŔƻŔĬƨċũШĲũĲůĲŰƣƚЯШƣőĲǃШĬŸШŰŸƣШĬŔƖĲĦƣũǃШǃŔĲũĬШŉƖċŊŔũŔƣǃШ
ċŰĬШƻƨũŰĲƖċĤŔũŔƣǃШŉƨŰĦƣŔŸŰƚШŉŸƖШƣőĲШĲŰƣŔƖĲШĤƨŔũĬŔŰŊЮШ9ŸŰƚĲƕƨĲŰƣũǃЯШĤƨŔũĬŔŰŊШũĲƻĲũШ
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ĬċůċŊĲШůĲċƚƨƖĲƚШċƖĲШůŸƖĲШƓƖċĦƣŔĦċũШċŰĬШůŸƖĲШƽŔĬĲũǃШƨƚĲĬШŉŸƖШŉƖċŊŔũŔƣǃШċŰċũǃƚŔƚШыĲЮŊЮЯШ
ƚĲĲШ9ċƣƣċƖŔШĲƣШċũЮЯШΞΜΝΥьЮШ ĲƻĲƖƣőĲũĲƚƚЯШċШƖĲĦĲŰƣШƓƖŸƓŸƚċũШĤǃШ9ċƣƣċƖŔШċŰĬШ ŰŊŔŸũŔũũŔШ
ыΞΜΞΞьШƚƨŊŊĲƚƣƚШƨƣŔũŔǍŔŰŊШƓċŰĲũрƚĦċũĲШĬċůċŊĲШŔŰŉŸƖůċƣŔŸŰШƣŸШċƚƚŔŊŰШŊũŸĤċũШĬċůċŊĲШ
ƚƣċƣĲƚЯШċƚШŉƨƖƣőĲƖШĬĲƚĦƖŔĤĲĬШŔŰШѾΟЮΞЮ 

ÖƚŔŰŊШċШĤƨŔũĬŔŰŊШũĲƻĲũШE?ÂШċƚШċШŊũŸĤċũШĬċůċŊĲШůĲċƚƨƖĲШůŔŊőƣШĤĲШũĲŊŔƣŔůċƣĲШƽőĲŰШ
ƓƖŸŊƖĲƚƚŔŸŰШŸŉШĬċůċŊĲШĬƨĲШƣŸШůƨũƣŔƓũĲШƚőŸĦťƚШŔƚШŰŸƣШŔůƓŸƖƣċŰƣЮШcŸƽĲƻĲƖЯШƽőĲŰШ
ĬĲċũŔŰŊШƽŔƣőШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШŔŰШÖÅ~ШĤƨŔũĬŔŰŊƚЯШċШŊũŸĤċũШE?ÂШŔƚШŰŸƣШĦċƓċĤũĲШŸŉШ
ĦċƓƣƨƖŔŰŊШƣőĲШĦŸůƓũĲǂŔƣŔĲƚШŸŉШƣőĲШƓőĲŰŸůĲŰŸŰЮШ9ŸŰƻĲƖƚĲũǃЯШƽőĲŰШƚŔůƓũĲШůŸĬĲũƚШ
ƣőċƣШũċĦťШĤƨŔũƣрŔŰШĦǃĦũŔĦШĬĲŊƖċĬċƣŔŸŰШŉĲċƣƨƖĲƚШċƖĲШƨƚĲĬЯШċШƓƨƖĲũǃШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШ
ůĲƣƖŔĦШŔƚШŰŸƣШƣőĲШĤĲƚƣШƚŸũƨƣŔŸŰШƖĲŊċƖĬũĲƚƚШŸŉШƽőĲƣőĲƖШŔƣШŔƚШůŸĬĲũũĲĬШċƣШĤƨŔũĬŔŰŊШũĲƻĲũШŸƖШ
ċƣШĲũĲůĲŰƣШũĲƻĲũЮШ[ŸƖШŔŰƚƣċŰĦĲЯШċƣШĤƨŔũĬŔŰŊШũĲƻĲũШ~ŸƨǃŔċŰŰŸƨШĲƣШċũЮШыΞΜΝΠьШƨƚĲĬШ
ůċǂŔůƨůШŔŰƣĲƖрƚƣŸƖĲǃШĬƖŔŉƣШƖċƣŔŸШċƚШċŰШE?ÂШƣŸШŔŰƻĲƚƣŔŊċƣĲШƣőĲШŔůƓċĦƣШŸŉШƚĲŔƚůŔĦШ
ƚĲƕƨĲŰĦĲƚШŸŰШÖÅ~ШĤƨŔũĬŔŰŊƚЮШÑőċƣШƚƣƨĬǃШĦŸŰĦũƨĬĲĬШƣőċƣШċШĬċůċŊĲĬШůċƚŸŰƖǃШ
ĤƨŔũĬŔŰŊШƽŸƨũĬШĲǂƓĲƖŔĲŰĦĲШŉƨƖƣőĲƖШĬċůċŊĲШĬƨƖŔŰŊШ ÉƚЯШĲǂĦũƨƚŔƻĲũǃШƽőĲŰШƣőĲШŔŰƣĲŰƚŔƣǃШ
ŸŉШƣőĲШÉШĲǂĦĲĲĬƚШƣőċƣШŸŉШƣőĲШ~ÉЮШÑőŔƚШŰƨůĲƖŔĦċũШǯŰĬŔŰŊШċƓƓĲċƖƚШƚŸůĲƽőċƣШŔŰШ
ĦŸŰƣƖċƚƣШƽŔƣőШƣőĲШŸĤƚĲƖƻĲĬШƓƖŸŊƖĲƚƚŔƻĲШĬċůċŊĲШŸŉШůċƚŸŰƖǃШĤƨŔũĬŔŰŊƚШŔŰШƓċƚƣШĲƻĲŰƣƚЮШ
~ŸƻŔŰŊШƣŸƽċƖĬƚШċШůĲƣƖŔĦШƣőċƣШċĦĦŸƨŰƣƚШŉŸƖШĬċůċŊĲШƓƖŸŊƖĲƚƚŔŸŰЯШƚĲƻĲƖċũШƚƣƨĬŔĲƚШыĲЮŊЮЯШ
]ĲŰƣŔũĲШċŰĬШ]ċũċƚƚŸЯШΞΜΞΝбШÂĲĬŸŰĲШĲƣШċũЮЯШΞΜΞΟбШÅŔŰċũĬŔŰШċŰĬШ ůċĬŔŸЯШΞΜΝΥьШ
ƓƖŸƓŸƚĲĬШ ƣőĲШ ƨƚĲШ ŸŉШ ĲŰĲƖŊǃрĤċƚĲĬШ E?ÂƚШ ŉŸƖШ ƚĲŔƚůŔĦШ ċƚƚĲƚƚůĲŰƣШ ŔŰШ ƓũċĦĲШ ŸŉШ
ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШE?ÂƚЮШcŸƽĲƻĲƖЯШƣőĲƚĲШůĲƣƖŔĦƚШĦċŰŰŸƣШĤĲШĲċƚŔũǃШĦŸƖƖĲũċƣĲĬШƽŔƣőШ
ƣőĲШƓőǃƚŔĦċũШĬċůċŊĲШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲЮШ?ĲƚƓŔƣĲШƣőŔƚЯШƨŰũŔťĲШĬŔƚƓũċĦĲůĲŰƣЯШĲŰĲƖŊǃШ
ĬŔƚƚŔƓċƣŔŸŰШŔƚШċШƓċƖċůĲƣĲƖШƣőċƣШĦŸŰƣŔŰƨċũũǃШŔŰĦƖĲċƚĲƚЯШůċťŔŰŊШŔƣШċШƓƖŸůŔƚŔŰŊШĦċŰĬŔĬċƣĲШ
ŉŸƖШůŸŰŔƣŸƖŔŰŊШĬċůċŊĲШƓƖŸŊƖĲƚƚŔŸŰЮШ 

ìŔƣőШƣőĲƚĲШĦŸŰƚŔĬĲƖċƣŔŸŰƚШŔŰШůŔŰĬЯШfŶċƖƖŔƣƨШĲƣШċũЮШыΞΜΞΠьШƓƖŸƓŸƚĲĬШċШůĲƣőŸĬŸũŸŊǃШƣőċƣШ
ŔŰĦũƨĬĲƚШĤŸƣőШĬŔƚƓũċĦĲůĲŰƣШċŰĬШĲŰĲƖŊǃШƣŸШĬĲǯŰĲШċШĬċůċŊĲШůĲċƚƨƖĲШċƣШĲũĲůĲŰƣШ
ũĲƻĲũЮШÑőċƣШůĲƣőŸĬŸũŸŊǃШĲŰƣċŔũƚШĦŸůĤŔŰŔŰŊШƣőĲШũŸĦċũШ?ÉШŸŉШĲũĲůĲŰƣƚШƣŸШĦŸŰƚƣƖƨĦƣШċШ
ĤƨŔũĬŔŰŊШũĲƻĲũШ?ÉЮШ ШƚőŸƖƣШĬĲƚĦƖŔƓƣŔŸŰШŸŉШƣőċƣШċƓƓƖŸċĦőШŔƚШƓƖŸƻŔĬĲĬШŔŰШƣőĲШŉŸũũŸƽŔŰŊШ
ƚĲĦƣŔŸŰЮ 

ΟЮΞЮΝ 9§~Â§ E ÑрxEéExШ? ~ ]EШ~E ÉÖÅEÉ 

ÑƽŸШĲũĲůĲŰƣрũĲƻĲũШĬċůċŊĲШůĲċƚƨƖĲƚШċƖĲШċĬŸƓƣĲĬШƣŸШŉċĦŔũŔƣċƣĲШċШĦŸůƓċƖŔƚŸŰШŸŉШƣőĲŔƖШ
ĲǭĲĦƣŔƻĲŰĲƚƚШŔŰШĲƚƣŔůċƣŔŰŊШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰЮШfŰШĤŸƣőШĦċƚĲƚЯШċШƨŰŔƕƨĲШ?ÉШ
ĬĲǯŰŔƣŔŸŰШŔƚШĬĲǯŰĲĬШƽŔƣőШǯƻĲШũĲƻĲũƚШŔŰĦũƨĬŔŰŊШ?ÉΜтΝаШŰŸŰĲШƣŸШŰĲŊũŔŊŔĤũĲбШ?ÉΞаШ
ůŸĬĲƖċƣĲбШ?ÉΟаШƚĲƻĲƖĲбШ?ÉΠаШƻĲƖǃШƚĲƻĲƖĲШƣŸШŰĲċƖШĦŸũũċƓƚĲбШ?ÉΡаШĦŸũũċƓƚĲЮШ ШĬĲƣċŔũĲĬШ



9őċƓƣĲƖШΟШтШf~Â 9ÑШ§[Ш9Ö~Öx ÑféEШ? ~ ]EШ§ Ш[Å ]fxfÑòШ  ?ШÅfÉuШ
ÉÉEÉÉ~E Ñ 

Âċ Ŋ дЮҍЮΧΣ 

 

 
 
 
 
 

ĬĲƚĦƖŔƓƣŔŸŰШŸŉШĲċĦőШ?ÉШċƣШƣőĲШĲũĲůĲŰƣШũĲƻĲũШĦċŰШĤĲШŉŸƨŰĬШŔŰШ9ċƣƣċƖŔШċŰĬШ ŰŊŔŸũŔũũŔШ
ыΞΜΞΞьЮ 

ÑőĲШǯƖƚƣШĬċůċŊĲШůĲċƚƨƖĲШŔƚШĤċƚĲĬШŸŰШĬŔƚƓũċĦĲůĲŰƣШċŰĬЯШůŸƖĲШƚƓĲĦŔǯĦċũũǃЯШŔƣШƨƚĲƚШ
ƚƓĲĦŔǯĦШƣőƖĲƚőŸũĬƚШŸŉШƣőĲШљĬƖŔŉƣњШƻċƖŔċĤũĲШƣŸШŔĬĲŰƣŔŉǃШƣőĲШĬŔǭĲƖĲŰƣШũĲƻĲũƚШŸŉШĬċůċŊĲЮШ
 ŸƖůċũũǃЯШƣőĲШĬƖŔŉƣШŔƚШĦŸůƓƨƣĲĬШċƚШƣőĲШƖĲũċƣŔƻĲШĬŔƚƓũċĦĲůĲŰƣШċƣШƣőĲШĲŰĬШƚĲĦƣŔŸŰƚШŸŉШċШ
ÖÅ~ШĲũĲůĲŰƣШŰŸƖůċũŔǍĲĬШĤǃШŔƣƚШőĲŔŊőƣбШőŸƽĲƻĲƖЯШƻċƖŔŸƨƚШċŰċũǃƣŔĦċũШĲǂƓƖĲƚƚŔŸŰƚШŔŰШƣőĲШ
ũŔƣĲƖċƣƨƖĲШċũƚŸШċĦĦŸƨŰƣШŉŸƖШƣőĲШƖŸƣċƣŔŸŰċũШĦŸŰƣƖŔĤƨƣŔŸŰШċƣШƣőĲШĲŰĬШƚĲĦƣŔŸŰЮШEǂċůƓũĲƚШ
ċƖĲШƣőŸƚĲШƣőċƣШƖĲŉĲƖĲŰĦĲШĦőŸƖĬШƖŸƣċƣŔŸŰШыċĬŸƓƣĲĬШĤǃШ~ċŊĲŰĲƚШċŰĬШ?ĲũũċШ[ŸŰƣċŰċШΝΦΦΥШ
ŸƖШ~ċŰǍŔŰŔШĲƣШċũЮШΞΜΞΟШċŰĬЯШƣőĲŰЯШƖĲĦŸůůĲŰĬĲĬШŔŰШƣőĲШfƣċũŔċŰШÉƣƖƨĦƣƨƖċũШ9ŸĬĲШтШ
 Ñ9ΞΜΝΥШрШŉŸƖШ ƣőĲШ ǰĲǂƨƖċũШ ĤĲőċƻŔŸƨƖьШ ċƚШ ƽĲũũШ ċƚШ ƣőĲШ ċƓƓƖŸċĦőШ ƓƖŸƓŸƚĲĬШ ĤǃШ
xċŊŸůċƖƚŔŰŸШĲƣШċũЮШыΞΜΝΟьЮШ 

ÑőĲШĬƖŔŉƣШŔƚШĦŸůůŸŰũǃШċĬŸƓƣĲĬШĤǃШ9ŸĬĲƚШƣŸШĬĲǯŰĲШƣőĲШƨũƣŔůċƣĲШĬŔƚƓũċĦĲůĲŰƣШ
ĦċƓċĦŔƣǃШŸŉШƓċŰĲũƚШċƚƚŸĦŔċƣĲĬШƣŸШċШƻĲƖǃШƚĲƻĲƖĲШĬċůċŊĲШƚƣċƣĲШыĲЮŊЮШ Ñ9ΝΥШΞΜΝΥЯШE9ΥрΟШ
9E ШΞΜΜΡЯШ É9EШΠΝтΝΤШΞΜΝΤЯШ üÉEEШΞΜΝΤьЮШfƣШŔƚШċũƚŸШĲůƓũŸǃĲĬШċƚШċШƻċƖŔċĤũĲШƣŸШƣƖċĦťШ
ƓƖŸŊƖĲƚƚŔƻĲШ ĬċůċŊĲШ ƚƣċƣĲƚШ ŔŰШ ĲǂƓĲƖŔůĲŰƣċũШ ĦċůƓċŔŊŰƚЮШ ÑőƖĲƚőŸũĬƚШ ƻċũƨĲƚШ ċƖĲШ
ċƻċŔũċĤũĲШŉƖŸůШĲǂƓĲƖŔůĲŰƣċũШĬċƣċШŸŉШÖÅ~ШĲũĲůĲŰƣƚШыĲЮŊЮЯШéċŰŔŰШĲƣШċũЮШΞΜΝΤЯШ~ŸƖċŰĬŔШ
ĲƣШċũЮШΞΜΝΥШċŰĬШÅĲǍċŔĲШĲƣШċũЮШΞΜΞΜЯШŉŸƖШƓŔĲƖƚЯШċŰĬШ]ƖċǍŔŸƣƣŔШĲƣШċũЮШΞΜΝΞШċŰĬШ7ĲǃĲƖШċŰĬШ
?ċǍŔŸШΞΜΝΞЯШŉŸƖШƚƓċŰĬƖĲũƚьЮ 

ÑőĲШƣőƖĲƚőŸũĬƚШƨƚƨċũũǃШƖĲƓƖĲƚĲŰƣШƓŸŔŰƣƚШƽőĲƖĲШċШĦőċŰŊĲШŸŉШĤĲőċƻŔŸƨƖШŔƚШŸĤƚĲƖƻĲĬЯШ
ŔŰĬŔĦċƣŔŰŊШƣőĲШŸŰƚĲƣШŸŉШƚŸůĲШũĲƻĲũШŸŉШĬċůċŊĲШŔŰШƣőĲШĲũĲůĲŰƣЮШ[ŸƖШĲǂċůƓũĲЯШƣőĲƚĲШ
ŔŰĦũƨĬĲШƣőĲШĲŰĬШŸŉШũŔŰĲċƖШƚƣċŊĲШƽőĲƖĲШŔŰŔƣŔċũШĦƖċĦťƚШŉŸƖůЯШƓĲċťШƚƣƖĲŰŊƣőШċƚƚŸĦŔċƣĲĬШ
ƽŔƣőШƣőĲШŉƨũũШĲǂƣĲŰƣШŸŉШƣőĲШĦƖċĦťƚЯШĬĲŊƖċĬċƣŔŸŰШĬƨĲШƣőĲШƽŔĬĲŰŔŰŊШŸŉШƣőĲШĦƖċĦťƚШċŰĬЯШ
ǯŰċũũǃЯШũŸĦċũШŉċŔũƨƖĲШŸŉШƣőĲШĲũĲůĲŰƣЮШÑőĲƚĲШƣőƖĲƚőŸũĬƚШċƖĲШƨƚƨċũũǃШĬŔǭĲƖĲŰƣŔċƣĲĬШĤċƚĲĬШ
ŸŰШƣőĲШÖÅ~ШƓċŰĲũШƣǃƓĲШыŔЮĲЮЯШƻĲƖƣŔĦċũШƓŔĲƖƚШŸƖШƚƓċŰĬƖĲũШĤĲċůƚьШċŰĬШƽŔƣőШƣőĲШŉċŔũƨƖĲШ
ůŸĬĲШыŔЮĲЮЯШƚőĲċƖЯШǰĲǂƨƖċũШŸƖШőǃĤƖŔĬьЮШШ 

fŰШƚŸůĲШĦċƚĲƚЯШƣőĲШĦŸŰƚƣŔƣƨƣŔƻĲШũċƽƚШŸŉШÖÅ~ШĲũĲůĲŰƣƚШĬŔƖĲĦƣũǃШċĬŸƓƣШƚƨĦőШƣőƖĲƚőŸũĬƚШ
ƣŸШĬĲƚĦƖŔĤĲШƣőĲШŰŸŰũŔŰĲċƖШƖĲƚƓŸŰƚĲШƨƓШƣŸШƻĲƖǃШƚĲƻĲƖĲШĬċůċŊĲШũĲƻĲũƚШċƣШƣőĲШĲũĲůĲŰƣШ
ƚĦċũĲШы9ċƣƣċƖŔШĲƣШċũЮЯШΞΜΞΞьЮШ[ŸƖШĲǂċůƓũĲЯШƣőĲШƓŔĲĦĲƽŔƚĲШũŔŰĲċƖШũċƽЯШĤċƚĲĬШŸŰШ
ƓőĲŰŸůĲŰŸũŸŊŔĦċũШċƓƓƖŸċĦőШƓƖŸƓŸƚĲĬШŔŰШxċŊŸůċƖƚŔŰŸШċŰĬШ9ċƣƣċƖŔШыΞΜΝΞьЯШőċƚШĤĲĲŰШ
ƨƣŔũŔǍĲĬШŔŰШƣőĲШŉŸũũŸƽŔŰŊШŉŸƖШŰŸŰũŔŰĲċƖШċŰċũǃƚĲƚЮШÑőŔƚШůŸĬĲũШƓƖĲƚĦƖŔĤĲƚШƣőĲШĬƖŔŉƣШƻċũƨĲƚШ
ċƣШƽőŔĦőШƣőĲШũċƣĲƖċũШƖĲƚŔƚƣċŰĦĲШŸŉШƣőĲШĲũĲůĲŰƣШĦőċŰŊĲƚЮШÅĲĦĲŰƣũǃЯШ7ƖƨŰĲũũŔШĲƣШċũЮШыΞΜΞΝьШ
ƨƚĲĬШƣőŔƚШĬċůċŊĲШůĲċƚƨƖĲШċŰĬШĦŸŰƚƣŔƣƨƣŔƻĲШũċƽШŉŸƖШƚĲŔƚůŔĦШċƚƚĲƚƚůĲŰƣШŸŉШċŰШ
ĲǂŔƚƣŔŰŊШÖÅ~ШĤƨŔũĬŔŰŊЮШ[ƨƖƣőĲƖШĬĲƣċŔũƚШċĤŸƨƣШƣőĲШĦŸŰƚƣŔƣƨƣŔƻĲШũċƽШĦċŰШĤĲШŉŸƨŰĬШŔŰШѾΟЮ 



Â ċ Ŋ дЮҍЮΧΤ  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   

 

 
 
 
 

 

ÑőĲШƚĲĦŸŰĬШĬċůċŊĲШůĲċƚƨƖĲШŔƚШƣőĲШÂċƖťШċŰĬШ ŰŊШĬċůċŊĲШŔŰĬĲǂШыòŸƨŰŊрsŔШÂċƖťШĲƣШċũЮЯШ
ΝΦΥΡьЯШőĲƖĲŔŰċŉƣĲƖШĦċũũĲĬШƣőĲШ?fЯШƣőċƣШƽċƚШůŸĬŔǯĲĬШċŰĬШĦċũŔĤƖċƣĲĬШĤǃШfŶċƖƖŔƣƨШĲƣШċũШ
ыΞΜΞΠьШŉŸƖШÖÅ~ШĲũĲůĲŰƣƚЮШ ƚШƚőŸƽŰШŔŰШEƕƨċƣŔŸŰШыΟЮΝьЯШ?fШŔƚШůċĬĲШŸŉШƣƽŸШƣĲƖůƚаШċЮ
ĬŔƚƓũċĦĲůĲŰƣЮ ƣĲƖůЯШ ƽŔƣőШ ƣőĲШ ƖċƣŔŸШ ĤĲƣƽĲĲŰШ ƣőĲШ ůċǂŔůƨůШ ыĬůьШ ċŰĬШ ƨũƣŔůċƣĲШ
ůŸŰŸƣŸŰŔĦШыĬƨůьШĬŔƚƓũċĦĲůĲŰƣƚбШċŰĬШċŰЮĲŰĲƖŊǃЮƣĲƖůЯШĤċƚĲĬШŸŰШƣőĲШƖċƣŔŸШĤĲƣƽĲĲŰШƣőĲШ
őǃƚƣĲƖĲƣŔĦШыEcьШċŰĬШůŸŰŸƣŸŰŔĦШыEůŸŰьШĲŰĲƖŊǃЯШƽĲŔŊőƣĲĬШĤǃШƣőĲШĦŸĲǭŔĦŔĲŰƣШШ͏ċŰĬШ
ŰŸƖůċũŔǍĲĬШĤǃШƣőĲШƕƨċŰƣŔƣǃЮ͐ЮШÑőĲШĲƕƨċƣŔŸŰШĲůƓũŸǃƚШƣőĲШƣĲƖůШĬΜШыŔЮĲЮЯШĬǃоΞьШŔŰƚƣĲċĬШŸŉШ
ƣőĲШŸƖŔŊŔŰċũШǃŔĲũĬШĬŔƚƓũċĦĲůĲŰƣШыŔЮĲЮЯШĬǃьШƣŸШċĦĦŸƨŰƣШŉŸƖШũŸƽĲƖШċĦĦŸƨŰƣƚШŉŸƖШƣőĲШƖċƣŔŸШ
ĤĲƣƽĲĲŰШůŸŰŸƣŸŰŔĦШċŰĬШőǃƚƣĲƖĲƣŔĦШĲŰĲƖŊǃШĬŔƚƚŔƓċƣĲĬШƨƓШƣŸШƣőĲШƓŸŔŰƣШŸŉШĦŸũũċƓƚĲШ
ыĦŸůƓƨƣĲĬШċƚШEcфEůŸŰьЮШ[ŸƖШůŸƖĲШĬĲƣċŔũƚШċĤŸƨƣШƣőĲШĦċũŔĤƖċƣĲĬШƓċƖċůĲƣĲƖƚЯШƣőĲŔƖШƨƚĲШŔŰШ
EƕƨċƣŔŸŰШыΝьЯШċŰĬШƣőĲШƖċŰŊĲƚШŸŉШƣőĲШ?fШƣŸШĬĲǯŰĲШƣőĲШƣőƖĲƚőŸũĬШŸŉШĲċĦőШ?ÉШƖĲŉĲƖШƣŸШ
fŶċƖƖŔƣƨШĲƣШċũШыΞΜΞΠьЮ 
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ΟЮΞЮΞ [Å§~Ш x§9 xШ Ñ§Ш ]x§7 xаШ 7Öfx?f ]рxEéExШ ? ~ ]EШ
~E ÉÖÅEÉ 

fŰШƣőŔƚШƽŸƖťШƣőĲШůƨũƣŔƚĦċũĲШċƓƓƖŸċĦőШƓƖŸƓŸƚĲĬШĤǃШ9ċƣƣċƖŔШċŰĬШ ŰŊŔŸũŔũũŔШыΞΜΞΞьШŔƚШ
ċĬŸƓƣĲĬШƣŸШĦŸůĤŔŰĲШƣőĲШĲũĲůĲŰƣрũĲƻĲũШ?ÉШыĲŔƣőĲƖШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШŸƖШ?fрĤċƚĲĬьШ
ƣŸШĦŸŰƚƣƖƨĦƣШċШĤƨŔũĬŔŰŊрũĲƻĲũШ?ÉЮШÑőŔƚШůĲƣőŸĬШĦŸŰƚŔĬĲƖƚШƣőĲШũĲƻĲũШŸŉШĬċůċŊĲШŸŰШċũũШƣőĲШ
ƓŔĲƖШċŰĬШƚƓċŰĬƖĲũШĲũĲůĲŰƣƚШƽŔƣőŔŰШċШƽċũũЯШċũŸŰŊШƽŔƣőШƣőĲШƽċũũќƚШĬŔůĲŰƚŔŸŰƚШċŰĬШƣőĲШ
ũŸċĬШŔƣШƚƨƓƓŸƖƣƚЮШ?ċůċŊĲШƣŸШĲċĦőШŔƣőШƽċũũШы?ÉìеŔьШŔƚШŸĤƣċŔŰĲĬШƣőƖŸƨŊőШĲƕƨċƣŔŸŰШыΟЮΞьЯШ
ƽőŔĦőШƖĲƓƖĲƚĲŰƣƚШƣőĲШƽĲŔŊőƣĲĬШƚƨůШŸŉШƣőĲШĬċůċŊĲШƚƣċƣĲШŸŉШŔƣƚШƓŔĲƖƚШċŰĬШƚƓċŰĬƖĲũƚЮШ
ÑőĲШċŊŊƖĲŊċƣĲĬШƓŔĲƖШĬċůċŊĲШċƣШƣőĲШƽċũũШũĲƻĲũШŔƚШĦŸůƓƨƣĲĬШċƚШƣőĲШƽĲŔŊőƣĲĬШƚƨůШŸŉШƣőĲШ
ĬċůċŊĲШƚƣċƣĲШŸŉШĲċĦőШŢƣőШƓŔĲƖШы?ÉÂеŢьШƣŔůĲƚШŔƣƚШċƖĲċШыÂеŢьЯШĦŸŰƚŔĬĲƖŔŰŊШƣőĲШƣŸƣċũШċƖĲċШŸŉШ
ċũũШƣőĲШƓŔĲƖƚШыÂеƣŸƣёŔђьШŸŰШƣőċƣШƽċũũЮШ[ŸƖШƚƓċŰĬƖĲũƚЯШƣőĲШĬċůċŊĲШŔƚШĦŸůƓƨƣĲĬШċƚШƣőĲШ
ċƻĲƖċŊĲШ?ÉЯШĦŸŰƚŔĬĲƖŔŰŊШŸŰũǃШƣőĲШŰƨůĤĲƖШŸŉШƚƓċŰĬƖĲũШĲũĲůĲŰƣƚШыŰƚёŔђьШƽŔƣőŔŰШƣőċƣШƽċũũЯШ
ƽĲŔŊőƣĲĬШĤǃШƣőĲШĦŸĲǭŔĦŔĲŰƣШƚ͎еŔШƽőŔĦőШƖĲƓƖĲƚĲŰƣƚШƣőĲШƓƖŸƓŸƖƣŔŸŰШŸŉШƚƓċŰĬƖĲũШƣŸШƓŔĲƖШ
ċƖĲċ 

 

 

ὈὛȟ

В ὃȟ ὈὛȟ

ὃȟ
‌ȟ
В ὈὛȟ

ὲ
υ 

                         

(3.2) 

 



9őċƓƣĲƖШΟШтШf~Â 9ÑШ§[Ш9Ö~Öx ÑféEШ? ~ ]EШ§ Ш[Å ]fxfÑòШ  ?ШÅfÉuШ
ÉÉEÉÉ~E Ñ 

Âċ Ŋ дЮҍЮΧΥ 

 

 
 
 
 
 

ÑőĲШ?ÉƽШƻċũƨĲƚШċƖĲШƣőĲŰШĦċƣĲŊŸƖŔǍĲĬШŔŰƣŸШĬŔƚĦƖĲƣĲШĬċůċŊĲШƚƣċƣĲƚШ?ÉƽйШыƖċŰŊŔŰŊШŉƖŸůШ
ΜШƣŸШΡьЯШƨƚŔŰŊШċШĤŔŰŸůŔċũШĬŔƚƣƖŔĤƨƣŔŸŰШċƚШĬĲƚĦƖŔĤĲĬШŔŰШxċŊŸůċƖƚŔŰŸШċŰĬШ]ŔŸƻŔŰċǍǍŔШ
ыΞΜΜΣьЮШÉƨĤƚĲƕƨĲŰƣũǃЯШċũũШƽċũũƚШƣőċƣШċƖĲШŸŰШċШŊŔƻĲŰШ?ÉŰШŸƖШőŔŊőĲƖШċƖĲШĦŸůĤŔŰĲĬШƨƚŔŰŊШ
EƕƨċƣŔŸŰШыΟЮΟьЮШÑőŔƚШĦŸůĤŔŰċƣŔŸŰШŔƚШĤċƚĲĬШŸŰШƣőĲШƽĲŔŊőƣШыììеŔьШċƚƚŔŊŰĲĬШƣŸШċŰШŔƣőШƽċũũЯШ
ĬĲƣĲƖůŔŰĲĬШĤǃШŔƣƚШċƖĲċШċŰĬШƣőĲШċǂŔċũШũŸċĬШŔƣШĦċƖƖŔĲƚШƨŰĬĲƖШŊƖċƻŔƣǃШĦŸŰĬŔƣŔŸŰƚЯШƖĲũċƣŔƻĲШ
ƣŸШƣőĲШƣŸƣċũШƽċũũШċƖĲċШŸŉШƣőĲШĤƨŔũĬŔŰŊЮШÑőĲШƚƨůШŸŉШċũũШììеŔШŔŰШƣőĲШĤƨŔũĬŔŰŊШƚőŸƨũĬШċĬĬШƨƓШ
ƣŸШŸŰĲЮШ[ŔŰċũũǃЯШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƽċũũƚШċƣШċШŊŔƻĲŰШ?ÉШĦċŰШĤĲШƨƚĲĬШƣŸШŸĤƣċŔŰШƣőĲШŊũŸĤċũЯШ
ƚƣƖƨĦƣƨƖĲрƽŔĬĲШĬċůċŊĲШƚƣċƣĲШƣőƖŸƨŊőШċШƚĲƣШŸŉШƖƨũĲƚШĬĲƣċŔũĲĬШŔŰШÑċĤũĲШΟЮΝЮ 

ὈὛ ὡ ȟ ȟz
 ыΟЮΟь 

ÑőĲШŊũŸĤċũШĬċůċŊĲШƚƣċƣĲƚШƚŸШĬĲǯŰĲĬШċƖĲШĬĲƚŔŊŰĲĬШƣŸШĤĲШĦŸŰĦĲƓƣƨċũũǃШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШ
ƣőŸƚĲШƓƖŸƓŸƚĲĬШĤǃШƣőĲШEƨƖŸƓĲċŰШ~ċĦƖŸƚĲŔƚůŔĦШÉĦċũĲШыE~ÉΦΥЯШ]ƖƨŰƣċũШĲƣШċũЮШΝΦΦΥьШ
ċŰĬШċƖĲШƚŔůŔũċƖũǃШĬŔƻŔĬĲĬШŔŰƣŸШǯƻĲШũĲƻĲũƚШыƚĲĲШÑċĤũĲШΝьЮ 

ÑċĤũĲЮΦдΤЮ9ŸŰƻĲƖƚŔŸŰЮƖƨũĲƚЮŉŸƖЮŊũŸĤċũЮ?ÉЮёċĬċƓƣĲĬЮŉƖŸůЮ9ċƣƣċƖŔЮċŰĬЮ ŰŊŔŸũŔũũŔеЮΥΣΥΥђ 

DSG EMS-98 designation Rules for DSG 

1 Negligible to slight damage В πȢς   or    πȢρ В πȢσ     but not      

В π 

2 Moderate damage В πȢσ   or       π В πȢυ     but not      

В π 

3 Substantial to heavy damage В πȢυ   or       π В πȢσ     but not      

В πȢς 

4 Very heavy damage В πȢσ   or    πȢς В πȢυ 

5 Destruction В πȢυ  

ΟЮΟ 9 ÉEШÉÑÖ?òШ7Öfx?f ]ÉШ  ?ШÉÑÅÖ9ÑÖÅ xШ~§?Exf ] 

ΟЮΟЮΝ ?EÉ9ÅfÂÑf§ Ш§[ШÑcEШ7Öfx?f ]É 

fŰШŸƖĬĲƖШƣŸШƓĲƖŉŸƖůШċШƻċũŔĬċƣŔŸŰШƣĲƚƣШċŰĬШŉƖċŊŔũŔƣǃШċŰċũǃƚŔƚШĤċƚĲĬШŸŰШƣőĲШƓƖŸƓŸƚĲĬШ
ůĲƣőŸĬŸũŸŊǃЯШƽĲШĦŸŰƚŔĬĲƖĲĬШǯƻĲШƚƣƖƨĦƣƨƖĲƚШŔŰШ9ĲŰƣƖċũШfƣċũǃаШƣőƖĲĲШĲǂŔƚƣŔŰŊШĤƨŔũĬŔŰŊƚШ
ыƣőĲШƚĦőŸŸũШŔŰШéŔƚƚŸЯШƣőĲШƣŸƽŰШőċũũШŸŉШÂŔǍǍŸũŔЯШċŰĬШƣőĲШŉŸƖůĲƖШĦŸƨƖƣőŸƨƚĲШŸŉШ[ċĤƖŔċŰŸьШ
ċŰĬШƣƽŸШőǃƓŸƣőĲƣŔĦċũШŸŰĲƚЮШ§ŰũǃШƣőĲШƚĦőŸŸũШŔŰШéŔƚƚŸЯШőŸƽĲƻĲƖЯШƽŔũũШĤĲШƨƚĲĬШŉŸƖШ
ƻċũŔĬċƣŔŸŰШƓƨƖƓŸƚĲƚЯШƚŔŰĦĲШƣőĲШĬċƣċШċƻċŔũċĤũĲШŸŉШƣőĲШĬċůċŊĲШƚƨƚƣċŔŰĲĬШĤǃШƣőĲШŸƣőĲƖШ
ĤƨŔũĬŔŰŊƚШċŉƣĲƖШĲċĦőШĲƻĲŰƣШŸŉШƣőĲШ9ĲŰƣƖċũШfƣċũǃШƚĲƕƨĲŰĦĲШŔƚШŰŸƣШċƚШĬĲƣċŔũĲĬЮ 

[ŔŊƨƖĲШΟЮΞШƚőŸƽƚШƣőĲШƓũċŰШũċǃŸƨƣШċŰĬШƣőƖĲĲрĬŔůĲŰƚŔŸŰċũШƻŔĲƽШŸŉШƣőĲШĤƨŔũĬŔŰŊƚЮШ Ш
ĦŸŰĦŔƚĲШĬĲƚĦƖŔƓƣŔŸŰШŸŉШƣőĲШĤƨŔũĬŔŰŊƚШŔƚШƓƖŸƻŔĬĲĬШŔŰШƣőĲШŉŸũũŸƽŔŰŊШƓċƖċŊƖċƓőƚШƽőŔũĲШ



Â ċ Ŋ дЮҍЮΧΦ  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   

 

 
 
 
 

 

ůŸƖĲШ ĬĲƣċŔũĲĬШ ŔŰŉŸƖůċƣŔŸŰШ ċĤŸƨƣШ ĲċĦőШ ĤƨŔũĬŔŰŊШ ċũŸŰŊШ ƽŔƣőШ ƣőĲШ ĦŸƖƖĲƚƓŸŰĬŔŰŊШ
ŰƨůĲƖŔĦċũШůŸĬĲũƚШĦċŰШĤĲШŉŸƨŰĬШŔŰШƓƖĲƻŔŸƨƚШƚƣƨĬŔĲƚШы7ƖƨŰĲũũŔШĲƣШċũЮШΞΜΞΝбШ9ċƣƣċƖŔШĲƣШċũЮЯШ
ΞΜΞΝбШ?ĲŊũŔШ ĤĤċƣŔЯШ9ċƣƣċƖŔЯШĲƣШċũЮЯШΞΜΞΞбШШ9ċƣƣċƖŔШċŰĬШ~ċŊĲŰĲƚЯШΞΜΞΞбШ?ĲŊũŔШ ĤĤċƣŔЯШ
~ŸƖċŰĬŔЯШĲƣШċũЮЯШΞΜΞΞбШ9ċůŔũũĲƣƣŔШĲƣШċũЮЯШΞΜΝΤьЮШÑőĲШƣőƖĲĲШĲǂŔƚƣŔŰŊШĤƨŔũĬŔŰŊƚШĤĲũŸŰŊШƣŸШ
ƣőĲШŰĲƣƽŸƖťШůŸŰŔƣŸƖĲĬШĤǃШƣőĲШfƣċũŔċŰШÉĲŔƚůŔĦШ§ĤƚĲƖƻċƣŸƖǃШŸŉШÉƣƖƨĦƣƨƖĲƚШы§ÉÉьШŸŉШƣőĲШ
fƣċũŔċŰШ?ĲƓċƖƣůĲŰƣШŸŉШ9ŔƻŔũШÂƖŸƣĲĦƣŔŸŰШы?ŸũĦĲШĲƣШċũЮШΞΜΝΤьЮШÑőŔƚШůŸŰŔƣŸƖŔŰŊШƓƖŸƻŔĬĲƚШ
ƓƖĲĦŔŸƨƚШŔŰŉŸƖůċƣŔŸŰШċũƚŸШŉŸƖШċШůŸƖĲШĬĲƣċŔũĲĬШĦċũŔĤƖċƣŔŸŰШŸŉШŰƨůĲƖŔĦċũШůŸĬĲũƚШыċƚШ
ĤƖŔĲǰǃШƖĲĦċũũĲĬШŔŰШѾΟЮΞьЮШÑƽŸШŸŉШƣőĲƚĲШĤƨŔũĬŔŰŊƚШыŔЮĲЮЯШƣőĲШéŔƚƚŸќƚШƚĦőŸŸũШċŰĬШƣőĲШ
ÂŔǍǍŸũŔќƚШƣŸƽŰШőċũũьШċũƚŸШƚƨƚƣċŔŰĲĬШƚŸůĲШƚŔŊŰŔǯĦċŰƣШĬċůċŊĲШċŉƣĲƖШƣőĲШ9ĲŰƣƖċũШfƣċũǃШ
ƚĲŔƚůŔĦШ ĲƻĲŰƣƚШ ы9ċƣƣċƖŔШ ċŰĬШ ŰŊŔŸũŔũũŔШ ΞΜΞΞьШ ŸǭĲƖŔŰŊШ ŉƨƖƣőĲƖШ ƻċũƨċĤũĲШ ĬċƣċШ ŉŸƖШ
ƻċũŔĬċƣŔŸŰШŸŉШƣőĲШƖĲƚƓŸŰƚĲШŸŉШƚƨĦőШƚƣƖƨĦƣƨƖĲƚШŔŰШƣőĲШƚĲƻĲƖĲũǃШŰŸŰũŔŰĲċƖШƓőċƚĲШы9ċƣƣċƖŔШ
ĲƣШċũЮШΞΜΝΦьЮШÑőĲШéŔƚƚŸќƚШƚĦőŸŸũШċŰĬШƣőĲШÂŔǍǍŸũŔќƚШƣŸƽŰШőċũũШƽĲƖĲШċũƚŸШċŰċũǃƚĲĬШƽŔƣőŔŰШ
ƣőĲШљÖÅ~рШŰŸŰũŔŰĲċƖШůŸĬĲũũŔŰŊШ7ĲŰĦőůċƖťњШƓƖŸŢĲĦƣШы9ċƣƣċƖŔШċŰĬШ~ċŊĲŰĲƚШΞΜΞΞьШƣőċƣШ
ůċĬĲШċƻċŔũċĤũĲШƣŸШŸƣőĲƖШƖĲƚĲċƖĦőĲƖƚШċũũШŊĲŸůĲƣƖŔĦċũШċŰĬШůĲĦőċŰŔĦċũШĬċƣċШŰĲĲĬĲĬШƣŸШ
ƖĲƓũŔĦċƣĲШƣőĲШŰƨůĲƖŔĦċũШůŸĬĲũƚЮ 

ÑőĲШƚĦőŸŸũШĤƨŔũĬŔŰŊШũŸĦċƣĲĬШŔŰШƣőĲШƣŸƽŰШŸŉШéŔƚƚŸШŔƚШċШƣƽŸШƚƣŸƖǃШÖÅ~ШĤƨŔũĬŔŰŊЯШ
ĦŸŰƚƣƖƨĦƣĲĬШ ċƖŸƨŰĬШ ΝΦΟΜШ ċŰĬШ ƚƣƖĲŰŊƣőĲŰĲĬШ ċŉƣĲƖШ ƣőĲШ ÖůĤƖŔċр~ċƖĦőĲШ ΝΦΦΤШ
ĲċƖƣőƕƨċťĲЮШfƣШőċƚШċШÑрƚőċƓĲШƓũċŰШĦŸŰǯŊƨƖċƣŔŸŰЯШċƚШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΟЮΞċЮШÑőĲШƽċũũƚШ
ċƖĲШůċĬĲШŸŉШƣƽŸрũĲċŉШƚƣŸŰĲШůċƚŸŰƖǃШƽŔƣőШƻċƖǃŔŰŊШƣőŔĦťŰĲƚƚШƖċŰŊŔŰŊШŉƖŸůШΡΜШƣŸШΤΜШĦůЮШ
ÑőĲШĤƨŔũĬŔŰŊШĲǂƓĲƖŔĲŰĦĲĬШċũũШƣőƖĲĲШůċŢŸƖШĲƻĲŰƣƚШŸŉШƣőĲШΞΜΝΣШ9ĲŰƣƖċũШfƣċũǃШĲċƖƣőƕƨċťĲШ
ƚĲƕƨĲŰĦĲаШƣőĲШ~ΣЮΜШĲċƖƣőƕƨċťĲШŸŰШ ƨŊƨƚƣШΞΠƣőЯШƣőĲШ~ΡЮΦШĲċƖƣőƕƨċťĲШŸŰШ§ĦƣŸĤĲƖШ
ΞΣƣőЯШċŰĬШċŰШƣőĲШ~ΣЮΡШĲċƖƣőƕƨċťĲШŸŰШ§ĦƣŸĤĲƖШΟΜƣőЮШÑőĲШĤƨŔũĬŔŰŊШƽċƚШŔŰƚƓĲĦƣĲĬШċŉƣĲƖШ
ĲċĦőШĲƻĲŰƣЯШƖĲƻĲċũŔŰŊШƚŔŊŰƚШŸŉШƓƖŸŊƖĲƚƚŔƻĲШĬċůċŊĲЯШƽŔƣőШƚĲƻĲƖĲШĬċůċŊĲШŸĤƚĲƖƻĲĬШĤǃШ
ƣőĲШĲŰĬШŸŉШƣőĲШƚĲƕƨĲŰĦĲШы7ƖƨŰĲũũŔШĲƣШċũЮЯШΞΜΞΝбШĬĲШÉŔũƻċШĲƣШċũЮЯШΞΜΝΦьЮШ ƚШċШƖĲƚƨũƣШŸŉШƣőĲШ
ċĦĦƨůƨũċƣĲĬШĬċůċŊĲЯШƣőĲШƚĦőŸŸũШƽċƚШĲƻĲŰƣƨċũũǃШĬĲůŸũŔƚőĲĬЮШÑőŔƚШĤƨŔũĬŔŰŊШƽċƚШ
ŔŰƚƣƖƨůĲŰƣĲĬШƽŔƣőШċĦĦĲũĲƖŸůĲƣĲƖƚШĤǃШ§ÉÉШċŰĬЯШƣőĲƖĲŉŸƖĲЯШƣőĲШũĲƻĲũШŸŉШŊƖŸƨŰĬШůŸƣŔŸŰШ
ĲǂƓĲƖŔĲŰĦĲĬШĤǃШƣőĲШĤƨŔũĬŔŰŊШŔŰШĲċĦőШĲƻĲŰƣШŔƚШůĲċƚƨƖĲĬШċŰĬШƣőĲШΟрĦŸůƓŸŰĲŰƣШ
ċĦĦĲũĲƖŸŊƖċůƚШċƖĲШċƻċŔũċĤũĲЮШÑőŔƚШŔƚШċШƖċƖĲШĦċƚĲШƽőĲƖĲШĤŸƣőШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰШċŰĬШ
ƣőĲШĬċůċŊĲШƚƣċƣĲШŸŉШĲċĦőШĲũĲůĲŰƣШċŉƣĲƖШĲċĦőШĲƻĲŰƣШŸŉШċШƚĲƕƨĲŰĦĲШŔƚШťŰŸƽŰЮШfŰШůŸƚƣШ
ŸƣőĲƖШĦċƚĲƚЯШĬƨĲШƣŸШƣőĲШƚőŸƖƣШƣŔůĲШĤĲƣƽĲĲŰШĲċƖƣőƕƨċťĲƚЯШƣőĲШĬċůċŊĲШƚƣċƣĲШċƣШƣőĲШĲŰĬШ
ŸŉШĲċĦőШŸŰĲШŔƚШƨŰťŰŸƽŰШŸƖШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰШĲǂƓĲƖŔĲŰĦĲĬШĤǃШƣőĲШĤƨŔũĬŔŰŊШŔƚШĲŔƣőĲƖШŰŸƣШ
ťŰŸƽŰШŸƖШťŰŸƽŰШƽŔƣőШƚŔŊŰŔǯĦċŰƣШƨŰĦĲƖƣċŔŰƣǃШĤĲĦċƨƚĲШĬĲƖŔƻĲĬШŉƖŸůШƣőċƣШƖĲĦŸƖĬĲĬШċƣШ
ŰĲċƖĤǃШƚƣċƣŔŸŰƚЮШ[ŸƖШƣőŔƚШƖĲċƚŸŰЯШƣőĲШéŔƚƚŸШĤƨŔũĬŔŰŊШƚĲƖƻĲƚШċƚШċŰШĲǂƣƖċŸƖĬŔŰċƖǃШĦċƚĲШ
ƚƣƨĬǃШċŰĬШƽŔũũШĤĲШƣőĲШůċŔŰШŉŸĦƨƚШŉŸƖШƣőĲШƻċũŔĬċƣŔŸŰШŸŉШƣőĲШĬċůċŊĲШċƚƚĲƚƚůĲŰƣШ
ůĲƣőŸĬŸũŸŊǃШƓƖŸƓŸƚĲĬШŔŰШfŶċƖƖŔƣƨШĲƣШċũЮЯШыΞΜΞΠьЯШċƚШĬŔƚĦƨƚƚĲĬШũċƣĲƖШŔŰШƣőŔƚШċƖƣŔĦũĲЮШ 
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ÑőĲШƚĲĦŸŰĬШĤƨŔũĬŔŰŊШŔƚШƣőĲШŉŸƖůĲƖШĦŸƨƖƣőŸƨƚĲШŸŉШƣőĲШƣŸƽŰШŸŉШ[ċĤƖŔċŰŸЮШÑőĲШƚƣƖƨĦƣƨƖĲШ
ƽċƚШŸƖŔŊŔŰċũũǃШĤƨŔũƣШċƖŸƨŰĬШΝΦΠΜЯШċŉƣĲƖШƽőŔĦőШŔƣШƨŰĬĲƖƽĲŰƣШƚŔŊŰŔǯĦċŰƣШůŸĬŔǯĦċƣŔŸŰƚЯШ
ŔŰĦũƨĬŔŰŊШƣőĲШċĬĬŔƣŔŸŰШŸŉШċŰШĲǂƣƖċШǰŸŸƖШŔŰШΝΦΡΜЮШfƣШƽċƚШũċƣĲƖШƚƣƖĲŰŊƣőĲŰĲĬШŔŰШΝΦΦΦШ
ŉŸũũŸƽŔŰŊШƣőĲШÖůĤƖŔċр~ċƖĦőĲШΝΦΦΤШĲċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲЮШÑőŔƚШƚƣƖƨĦƣƨƖĲШŉĲċƣƨƖĲƚШċШ
ũċƖŊĲШÑрƚőċƓĲĬШǰŸŸƖШƓũċŰШċŰĬШƚƣċŰĬƚШċШƣŸƣċũШőĲŔŊőƣШŸŉШΝΣЮΥШůШċĦƖŸƚƚШŉŸƨƖШũĲƻĲũƚЯШƽŔƣőШ
ƣőĲШǯƖƚƣШũĲƻĲũШƓċƖƣŔċũũǃШƨŰĬĲƖŊƖŸƨŰĬЮШfƣƚШƽċũũƚШċƖĲШůċĬĲШŸŉШƚƣŸŰĲШůċƚŸŰƖǃЯШƚŸũŔĬШĤƖŔĦťШ
ůċƚŸŰƖǃШċŰĬШƚƣŸŰĲШůċƚŸŰƖǃШƽŔƣőШċŰШĲǂƣĲƖŰċũШĤƖŔĦťШŉċĦĲШċŰĬШċШƻċƖǃŔŰŊШƣőŔĦťŰĲƚƚШ
ƖċŰŊŔŰŊШŉƖŸůШΞΡШƣŸШΝΞΡШĦůЮШ9ŸŰƣƖċƖŔũǃШƣŸШƣőĲШƓƖĲƻŔŸƨƚШƚƣƖƨĦƣƨƖĲЯШƣőŔƚШĤƨŔũĬŔŰŊШŸŰũǃШ
ƚƨƚƣċŔŰĲĬШŰĲŊũŔŊŔĤũĲШĬċůċŊĲШĬƨƖŔŰŊШƣőĲШΞΜΝΣШ9ĲŰƣƖċũШfƣċũǃШƚĲƕƨĲŰĦĲЮ 
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[ŔŊƨƖĲЮΦдΥЮЮÂũċŰЮċŰĬЮΦ?ЮƚĦőĲůċƣŔĦЮƻŔĲƽƚЮŸŉЮƣőĲЮĦċƚĲЮƚƣƨĬǃЮĤƨŔũĬŔŰŊƚдЮёċђЮéŔƚƚŸзЮёĤђЮ
[ċĤƖŔċŰŸзЮёĦђЮÂŔǍǍŸũŔзЮёĬђЮÅf Ñ9цÅзЮċŰĬеЮёĲђЮÅf Ñ9цfд 

ÑőĲШƣőŔƖĬШĤƨŔũĬŔŰŊЯШƽőŔĦőШŔƚШƣőĲШΝΦΞΜШÂŔǍǍŸũŔќƚШƣŸƽŰШőċũũЯШĦŸŰƚŔƚƣƚШŸŉШƣƽŸШũĲƻĲũƚШċŰĬШċŰШ
ċƣƣŔĦШƽŔƣőШċШƓċƻŔũŔŸŰШƖŸŸŉШŉŸƖШċШƣŸƣċũШőĲŔŊőƣШŸŉШΥЮΣШůЮШÑőĲШƚƣƖƨĦƣƨƖĲќƚШƽċũũƚШċƖĲШůċĬĲШŸŉШ
ƖĲŊƨũċƖШƚƣŸŰĲШůċƚŸŰƖǃШƽŔƣőШƻċƖǃŔŰŊШƣőŔĦťŰĲƚƚШƖċŰŊŔŰŊШŉƖŸůШΠΜШƣŸШΣΣШĦůЮШÑőŔƚШĤƨŔũĬŔŰŊШ
ƽċƚШůŸĬĲƖċƣĲũǃШĬċůċŊĲĬШŔŰШƣőĲШΞΜΝΣШ9ĲŰƣƖċũШfƣċũǃШƚĲƕƨĲŰĦĲЯШċŉƣĲƖШƽőŔĦőШŔƣШƽċƚШ
ĦũŸƚĲĬЮ 

ÑőĲШƣƽŸШőǃƓŸƣőĲƣŔĦċũШĤƨŔũĬŔŰŊƚШƽĲƖĲШĬĲƚŔŊŰĲĬШĬƨƖŔŰŊШƣőĲШfůƓũŔĦŔƣШÅŔƚťШ Ñ9ШƓƖŸŢĲĦƣШ
ыÅf Ñ9ШìŸƖťŊƖŸƨƓЯШΞΜΝΥьШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШũċƣĲƚƣШƻĲƖƚŔŸŰШŸŉШƣőĲШfƣċũŔċŰШƚĲŔƚůŔĦШĬĲƚŔŊŰШ
ĦŸĬĲШŉŸƖШċШŊƖŸƨŰĬШċĦĦĲũĲƖċƣŔŸŰШŸŉШċŊӀΜЮΟΠŊШы~ċŰǍŔŰŔШĲƣШċũЮШΞΜΝΥьЯШƽőŔĦőШŔƚШĦŸŰƚŔƚƣĲŰƣШ
ƽŔƣőШƣőĲШőċǍċƖĬШċƣШċШƚŔƣĲШŔŰШxќ ƕƨŔũċЮШ7ŸƣőШĤƨŔũĬŔŰŊƚШċƖĲШůċĬĲШŸŉШƽċũũƚШŸŉШĤƖŔĦťШůċƚŸŰƖǃШ
ĦũċǃШƨŰŔƣƚЯШƽŔƣőШƣőŔĦťŰĲƚƚШƖċŰŊŔŰŊШŉƖŸůШΞΡШƣŸШΠΜĦůЮШÑőĲШǯƖƚƣШŸŉШƣőĲƚĲШƣƽŸШĤƨŔũĬŔŰŊƚШ
ыĬĲŰŸƣĲĬШőĲƖĲШċƚШÅf Ñ9рÅьШŔƚШċШƣƽŸрƚƣŸƖǃШƚƣƖƨĦƣƨƖĲЯШƖĲŊƨũċƖШŔŰШƓũċŰЯШƽŔƣőШĦŸŰƣŔŰƨŸƨƚШ
ƽċũũƚШċŰĬШƚǃůůĲƣƖŔĦШŔŰШƣőĲШñрċǂŔƚЮШÑőĲШƚĲĦŸŰĬШĤƨŔũĬŔŰŊШыĬĲŰŸƣĲĬШċƚШőĲƖĲШċƚШÅf Ñ9рfьШ
ŔƚШċШƣƽŸрƚƣŸƖǃШƚƣƖƨĦƣƨƖĲШŔƖƖĲŊƨũċƖШŔŰШƓũċŰЯШƽŔƣőŸƨƣШƚǃůůĲƣƖǃШŸŰШċŰǃШċǂĲƚШċŰĬШ
ĬŔƚĦŸŰƣŔŰƨŸƨƚШƽċũũƚШƣőƖŸƨŊőŸƨƣШŔƣƚШũĲŰŊƣőЮШ ŸƣĲШƣőċƣШĤŸƣőШĤƨŔũĬŔŰŊƚШőċƻĲШċШƣŸƣċũШőĲŔŊőƣШ
ŸŉШΣЮΜШůбШƽŔƣőШĲċĦőШƚƣŸƖǃШůĲċƚƨƖŔŰŊШΟЮΜШůĲƣĲƖƚЮ 

ΟЮΠ ÉÑÅÖ9ÑÖÅ xШ~§?Exxf ]Ш 
 

[ƨũũШƣőƖĲĲрĬŔůĲŰƚŔŸŰċũШůŸĬĲũƚШŸŉШƣőĲШĤƨŔũĬŔŰŊƚШƽĲƖĲШĬĲƻĲũŸƓĲĬШƨƚŔŰŊШƣőĲШƚŸŉƣƽċƖĲШ
ÑÅE~ÖÅfШыxċŊŸůċƖƚŔŰŸШĲƣШċũЮЯШΞΜΝΟьЮШÑőĲƚĲШůŸĬĲũƚШĲůƓũŸǃĲĬШƣőĲШĲƕƨŔƻċũĲŰƣШŉƖċůĲШ
ċƓƓƖŸċĦőЯШƽőŔĦőШƖĲƓƖĲƚĲŰƣƚШÖÅ~ШƽċũũƚШċƚШċШĦŸůĤŔŰċƣŔŸŰШŸŉШƓŔĲƖƚЯШƚƓċŰĬƖĲũƚЯШƖŔŊŔĬШ
ŰŸĬĲƚШ ċŰĬШ őŸƖŔǍŸŰƣċũШ ĬŔċƓőƖċŊůƚЯШ ƽŔƣőШ ƣőĲШ ũċƣƣĲƖШ ůŸĬĲũũĲĬШ ċƚШ ŸƖƣőŸƣƖŸƓŔĦШ
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ůĲůĤƖċŰĲƚЮШìőŔũĲШƣőĲШċĬŸƓƣĲĬШůŸĬĲũŔŰŊШċƓƓƖŸċĦőШŔƚШŰŸƣШƚŸƓőŔƚƣŔĦċƣĲĬШĲŰŸƨŊőШƣŸШ
ĦċƓƣƨƖĲШƣőĲШŸƨƣрŸŉрƓũċŰĲШŉċŔũƨƖĲШůĲĦőċŰŔƚůЯШŔƣШőċƚШƣőĲШċĬƻċŰƣċŊĲШŸŉШƖĲƕƨŔƖŔŰŊШũŸƽШ
ĦŸůƓƨƣċƣŔŸŰċũШĦŸƚƣƚЯШƽőŔĦőШċƖĲШŸŉШŊƖĲċƣШŔůƓŸƖƣċŰĦĲШŉŸƖШƖŔƚťШċƚƚĲƚƚůĲŰƣШƽőĲŰШċШũċƖŊĲШ
ŰƨůĤĲƖШŸŉШċŰċũǃƚĲƚШċƖĲШƖĲƕƨŔƖĲĬШċƚШŔŰШƣőŔƚШĦċƚĲЮШ~ŸƖĲŸƻĲƖЯШċũũШƣőĲШĲǂċůŔŰĲĬШĤƨŔũĬŔŰŊƚШ
ƽĲƖĲШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШċШĤŸǂрũŔťĲШƣǃƓĲШĤĲőċƻŔŸƖШƽŔƣőШƖŔŊŔĬШĬŔċƓőƖċŊůƚШċŰĬШƽĲũũр
ĦŸŰŰĲĦƣĲĬШ ƽċũũƚШ ċŰĬШ ĬŔċƓőƖċŊůƚЮШ ÑőĲƚĲШ ƚƣƖƨĦƣƨƖċũШ ŉĲċƣƨƖĲƚШ ĦŸŰƣƖŔĤƨƣĲШ ƣŸШ ċШ
ƚŔŊŰŔǯĦċŰƣШŔŰрƓũċŰĲШŊũŸĤċũШƚĲŔƚůŔĦШƖĲƚƓŸŰƚĲШċŰĬШƻċũŔĬċƣĲШƣőŔƚШċƚƚƨůƓƣŔŸŰШŉŸƖШƣőĲШ
ĦċƚĲƚШĲǂċůŔŰĲĬЯШċƚШĲƻŔĬĲŰĦĲĬШĤǃШƣőĲШċĦƣƨċũШĬċůċŊĲШŸĤƚĲƖƻĲĬШŔŰШƚŸůĲШŸŉШƣőĲůЮ 

fƣШůƨƚƣШĤĲШŰŸƣĲĬШƣőċƣШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШŰƨůĲƖŔĦċũШůŸĬĲũƚШŔƚШĤĲǃŸŰĬШƣőĲШƚĦŸƓĲШŸŉШ
ƣőŔƚШƣőĲƚŔƚШċŰĬШƣőĲƖĲŉŸƖĲЯШċũũШƣőĲƚĲШůŸĬĲũƚШƽĲƖĲШƣċťĲŰШŉƖŸůШƓƖĲƻŔŸƨƚШƖĲƚĲċƖĦőШĲǭŸƖƣƚЮШ
ÑőŔƚШũĲĬШƣŸШċШŉŸĦƨƚШŸŰШƣőĲШŔůƓũĲůĲŰƣċƣŔŸŰШċŰĬШċƚƚĲƚƚůĲŰƣШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲШƣŸШ
ĦƨůƨũċƣŔƻĲШĬċůċŊĲЯШƖċƣőĲƖШƣőċŰШŸŰШĦċũŔĤƖċƣŔŸŰШŸŉШŰƨůĲƖŔĦċũШůŸĬĲũƚЮ 

 
ыċь ыĤь 

[ŔŊƨƖĲЮΦдΦЮЮ9ŸůƓċƖŔƚŸŰЮĤĲƣƽĲĲŰЮĦŸŰƚƣŔƣƨƣŔƻĲЮůŸĬĲũƚЮŉŸƖЮёċђЮƚőĲċƖЮĤĲőċƻŔŸƨƖЮċŰĬЮёĤђЮ
ǰĲǂƨƖċũЮĤĲőċƻŔŸƨƖеЮċĬċƓƣĲĬЮŉŸƖůЮ9ċƣƣċƖŔЮĲƣЮċũЮёΥΣΤΫђ 

ÑőĲШůŸĬĲũƚШŸŉШƣőĲШéŔƚƚŸЯШ[ċĤƖŔċŰŸШċŰĬШÂŔǍǍŸũŔШĤƨŔũĬŔŰŊƚШƨƣŔũŔǍĲШƣőĲШƚċůĲШĦŸŰƚƣŔƣƨƣŔƻĲШ
ũċƽШ ċƚЯШ ċШ ƓŔĲĦĲƽŔƚĲрũŔŰĲċƖШ ĤĲċůШ ůŸĬĲũШ ы x7E ~Ш ĬĲƚĦƖŔĤĲĬШ ŔŰШ9ċƣƣċƖŔШ ċŰĬШ
xċŊŸůċƖƚŔŰŸШΞΜΝΟĤШċŰĬШxċŊŸůċƖƚŔŰŸШċŰĬШ9ċƣƣċƖŔШΞΜΝΡьЯШƽőŔũĲШƣőĲШÅf Ñ9ШĤƨŔũĬŔŰŊƚШ
ċƖĲШůŸĬĲũũĲĬШĤċƚĲĬШŸŰШċШůċĦƖŸĲũĲůĲŰƣШċƓƓƖŸċĦőШŉŸũũŸƽŔŰŊШ7ƖċĦĦőŔШĲƣШċũЮШыΞΜΞΝьЯШƚĲĲШШ
[ŔŊƨƖĲШΟЮΟЮШÂĲŰŰċШĲƣШċũЮШыΞΜΞΞьШċŰĬШ9ċƣƣċƖŔШĲƣШċũЮШыΞΜΝΥьШĦŸŰĬƨĦƣĲĬШċШĬĲƣċŔũĲĬШ
ĦŸůƓċƖŔƚŸŰШŸŉШƣőĲƚĲШƣƽŸШĦŸŰƚƣŔƣƨƣŔƻĲШũċƽƚЯШƖĲƻĲċũŔŰŊШċШƚũŔŊőƣШŸƻĲƖĲƚƣŔůċƣŔŸŰШŸŉШƣőĲШ
ƖĲƚƓŸŰƚĲШŔŰШƣőĲШůċĦƖŸрĲũĲůĲŰƣрĤċƚĲĬШůŸĬĲũƚШĬƨĲШƣŸШƨƓũŔŉƣЮШ7ŸƣőШĦŸŰƚƣŔƣƨƣŔƻĲШũċƽƚШ
ċũũŸƽШċũƚŸШċШƕƨŔƣĲШċĦĦƨƖċƣĲШĬĲƚĦƖŔƓƣŔŸŰШŸŉШƣőĲШőǃƚƣĲƖĲƣŔĦШƖĲƚƓŸŰƚĲЯШċĦĦŸƨŰƣŔŰŊШŉŸƖШƣőĲШ
ƚƓĲĦŔǯĦШĦőċƖċĦƣĲƖŔƚƣŔĦƚШŸŉШĬŔǭĲƖĲŰƣШŉċŔũƨƖĲШůŸĬĲƚШыŔЮĲЮЯШƣőĲШƚőĲċƖШŸƖШǰĲǂƨƖċũШŸŰĲƚьЯШ
ƽőŔĦőШŔƚШċŰШĲƚƚĲŰƣŔċũШƖĲƕƨŔƚŔƣĲШŉŸƖШĦŸŰĬƨĦƣŔŰŊШŰŸŰũŔŰĲċƖШĬǃŰċůŔĦШċŰċũǃƚĲƚЮШ 
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ÑċĤũĲШΟЮΞШƓƖŸƻŔĬĲƚШċШƚƨůůċƖǃШŸŉШƣőĲШůŸĬĲũũŔŰŊШċƓƓƖŸċĦőШċŰĬШƣőĲШůŸĬċũШƓĲƖŔŸĬƚШŔŰШ
ƣőĲШñШċŰĬШòШĬŔƖĲĦƣŔŸŰƚШыƚĲĲШ[ŔŊƨƖĲШΞьШĲǂƣƖċĦƣĲĬШŉƖŸůШƣőĲШƚƣƖƨĦƣƨƖċũШůŸĬĲũƚШĬĲƚĦƖŔĤĲĬШ
ċĤŸƻĲЮШƚШĬŔƚĦƨƚƚĲĬШŔŰШѾΟЮΝЯШƣőĲƚĲШůŸĬĲũƚШƽĲƖĲШĬĲƻĲũŸƓĲĬЯШĦċũŔĤƖċƣĲĬШċŰĬЯШƽőĲŰШ
ƓŸƚƚŔĤũĲЯШƻċũŔĬċƣĲĬШŔŰШƓƖĲƻŔŸƨƚШƖĲƚĲċƖĦőЮШ[ŸƖШċШůŸƖĲШĬĲƣċŔũĲĬШĬĲƚĦƖŔƓƣŔŸŰЯШŔŰƣĲƖĲƚƣĲĬШ
ƖĲċĬĲƖƚШċƖĲШŔŰƻŔƣĲĬШƣŸШĦŸŰƚƨũƣШƣőĲШƖĲŉĲƖĲŰĦĲƚШũŔƚƣĲĬШŔŰШÑċĤũĲШΟЮΞЮ 

ÑċĤũĲЮΦдΥЮÉƨůůċƖǃЮŔŰŉŸƖůċƣŔŸŰЮċĤŸƨƣЮƣőĲЮĦċƚĲЮƚƣƨĬǃЮĤƨŔũĬŔŰŊƚ 

Building Modelling  

approach 

Modal 

periods [s] 

Existing  

 

Structural model reference 

T1x
(c) T1y

(d) 

Visso PW-L (a) 0.20 0.26 Yes Brunelli et al. 2021 

Fabriano PW-L 0.23 0.28 Yes Cattari et al., 2021 and Degli Abbati 

and Cattari, et al., 2022 

Pizzoli PW-L 0.19 0.28 Yes Cattari and Magenes, 2022 and Degli 

Abbati and Morandi, et al., 2022b, 

Degli Abbati et al. 2022a 

RINTC-

R 

ME-M (b) 0.11 0.10 No Manzini et al. 2018, Cattari et al. 2018 

RINTC-

I 

ME-M 0.11 0.09 No Manzini et al. 2018, Cattari et al. 2018 

(a) Piecewise-linear beam model 

(b) Macro-element model 

(c) & (d) Fundamental period of the structure along the X and Y axes of the building.   

 

[ŸƖШƣőĲШĲǂĲĦƨƣŔŸŰШŸŉШŰŸŰũŔŰĲċƖШĬǃŰċůŔĦШċŰċũǃƚĲƚЯШċũũШĤƨŔũĬŔŰŊШůŸĬĲũƚШĦŸŰƚŔĬĲƖШůċƚƚШ
ċŰĬШƚƣŔǭŰĲƚƚШƓƖŸƓŸƖƣŔŸŰċũШÅċǃũĲŔŊőШĬċůƓŔŰŊЯШƽŔƣőШĬċůƓŔŰŊШƻċũƨĲШũŸƽĲƖШŸƖШĲƕƨċũШƣŸШ
ΟӖШŔŰШċШƖċŰŊĲШŸŉШƻŔĤƖċƣŔŸŰШƓĲƖŔŸĬƚШƚŔŊŰŔǯĦċŰƣШŉŸƖШƣőĲШĤƨŔũĬŔŰŊШƖĲƚƓŸŰƚĲЮ 

fƣШŔƚШƽŸƖƣőШŰŸƣŔŰŊШƣőċƣШƣőĲШéŔƚƚŸШĤƨŔũĬŔŰŊШůŸĬĲũШĤĲŰĲǯƣƚШŉƖŸůШċĬĬŔƣŔŸŰċũШůŸĬĲũũŔŰŊШ
ŉĲċƣƨƖĲƚШƣőċƣШċĦĦŸƨŰƣШŉŸƖШƣőĲШĲǭĲĦƣƚШŸŉШƚŸŔũрƚƣƖƨĦƣƨƖĲШŔŰƣĲƖċĦƣŔŸŰШċƚШƽĲũũШċƚШċШƓŔĲƖШċŰĬШ
ƚƓċŰĬƖĲũШŉŸƖůƨũċƣŔŸŰШĦċƓċĤũĲШŸŉШĦċƓƣƨƖŔŰŊШőǃĤƖŔĬШŉċŔũƨƖĲШůŸĬĲƚЮШ7ƖƨŰĲũũŔШĲƣШċũЮШыΞΜΞΝьШ
ƚőŸƽШċШĦũŸƚĲШůċƣĦőШŔŰШƣĲƖůƚШŸŉШƣőĲШŊũŸĤċũШƚőĲċƖрĬŔƚƓũċĦĲůĲŰƣШőǃƚƣĲƖĲƣŔĦШƖĲƚƓŸŰƚĲШ
ŔŰШĤŸƣőШñШċŰĬШòШĬŔƖĲĦƣŔŸŰƚШĤĲƣƽĲĲŰШƣőĲШůĲċƚƨƖĲĬШƻċũƨĲƚШĬƨƖŔŰŊШƣőĲШƚĲƕƨĲŰĦĲШċŰĬШ
ƣőŸƚĲШĦŸůƓƨƣĲĬШĤǃШƣőĲШůŸĬĲũЮШÉŔůŔũċƖũǃЯШƣőĲШŉċŔũƨƖĲШůŸĬĲƚШċƚШƽĲũũШċƚШƣőĲШĲǂƣĲŰƣШŸŉШ
ĬċůċŊĲШŉŸƖШůŸƚƣШĲũĲůĲŰƣƚШċƖĲШƽĲũũШƖĲƓƖĲƚĲŰƣĲĬШƽőĲŰШĦŸůƓċƖĲĬШƣŸШƣőĲШǯĲũĬШ
ŸĤƚĲƖƻċƣŔŸŰƚШыƚĲĲШċũƚŸШ9ċƣƣċƖŔШċŰĬШ ŰŊŔŸũŔũũŔШΞΜΞΞьЮШ 
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Âċ Ŋ дЮҍЮΧΫ 

 

 
 
 
 
 

ΟЮΡ c ü Å?Ш   xòÉfÉШ  ?ШÉExE9Ñf§ Ш§[ШÑcEШc ü Å?р
9§ ÉfÉÑE ÑШ]Å§Ö ?Ш~§Ñf§ ШÉEÑ 

 

ΟЮΡЮΝ 9 ÉEШÉÑÖ?òШÉfÑE 

ÑőĲШƚŔƣĲШŸŉШƣőĲШéŔƚƚŸШĤƨŔũĬŔŰŊЯШƽŔƣőШƣőĲШĦŸŸƖĬŔŰċƣĲƚШŸŉШΝΟЮΜΦ҄ШċŰĬШΠΞЮΥΜ҄ЯШƽċƚШ
ƚĲũĲĦƣĲĬШċƚШƣőĲШƖĲŉĲƖĲŰĦĲШƚŔƣĲШƣŸШƓĲƖŉŸƖůШƣőĲШĬċůċŊĲШƻċũŔĬċƣŔŸŰШĲǂĲƖĦŔƚĲШċŰĬШŉŸƖШ
ĬĲƻĲũŸƓŔŰŊШƣőĲШƚŔƣĲрƚƓĲĦŔǯĦШċŰĬШĤƨŔũĬŔŰŊрƚƓĲĦŔǯĦШŉƖċŊŔũŔƣǃШċŰċũǃƚĲƚЮШÑőŔƚШƚŔƣĲШƽċƚШ
ĦőŸƚĲŰШƚŔŰĦĲЯШċƚШċũũƨĬĲĬШƣŸШĲċƖũŔĲƖЯШƣőĲШŔŰŉŸƖůċƣŔŸŰШċƻċŔũċĤũĲШƖĲŊċƖĬŔŰŊШƣőŔƚШƓċƖƣŔĦƨũċƖШ
ƚƣƖƨĦƣƨƖĲШċŰĬШƚŔƣĲШĦŸůĤŔŰĲĬШċƖĲШŔĬĲċũШƣŸШŔŰƻĲƚƣŔŊċƣĲШƣőĲШĲǭĲĦƣƚШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲШ
ŸŰШċШƖĲċũШƚƣƖƨĦƣƨƖĲЮШШÑőĲШéŔƚƚŸШĤƨŔũĬŔŰŊШĲǂƓĲƖŔĲŰĦĲĬШĬċůċŊĲШŉƖŸůШƣőƖĲĲШĲƻĲŰƣƚаШƣőĲШ
~ΣЮΜШĲċƖƣőƕƨċťĲШŸŰШƨŊƨƚƣШΞΠƣőШы ĦĦƨůŸũŔьЯШƣőĲШ~ΡЮΦШĲċƖƣőƕƨċťĲШŸŰШ§ĦƣŸĤĲƖШΞΣƣőШ
ыÖƚƚŔƣċьШċŰĬШƣőĲШ~ΣЮΡШĲċƖƣőƕƨċťĲШŸŰШ§ĦƣŸĤĲƖШΟΜƣőШы ŸƖĦŔċьЮШÑőĲƚĲШĲƻĲŰƣƚШƽŔũũШ
őĲŰĦĲŉŸƖƣőШĤĲШƖĲŉĲƖƖĲĬШƣŸШċƚШEΝЯШEΞЯШċŰĬШEΟЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШũŸĦċƣŔŸŰШŸŉШƣőĲШƚĲũĲĦƣĲĬШ
ƚŔƣĲШċŰĬШƣőĲШĲƓŔĦĲŰƣƖĲШŸŉШƣőĲШƣőƖĲĲШĲƻĲŰƣƚШċƖĲШƚőŸƽŰШŸŰШƣőĲШůċƓШŸŉШ[ŔŊƨƖĲШΟЮΠċЮШ[ŔŊƨƖĲШ
ΟЮΠĤШċŰĬШ[ŔŊƨƖĲШΟЮΠĦШƚőŸƽШƣőĲШċƚрƖĲĦŸƖĬĲĬШŊƖŸƨŰĬШůŸƣŔŸŰШċĦĦĲũĲƖŸŊƖċůƚШċŰĬШ
ƓƚĲƨĬŸШƚƓĲĦƣƖċũШċĦĦĲũĲƖċƣŔŸŰШƖĲƚƓŸŰƚĲШƚƓĲĦƣƖċШŉŸƖШƣőĲШƣőƖĲĲШĦŸůƓŸŰĲŰƣƚШŸŉШƣőĲШƣőƖĲĲШ
ĲƻĲŰƣƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШƚШƚőŸƽŰШŔŰШƣőĲƚĲШǯŊƨƖĲƚЯШƣőĲШƓƖŸǂŔůŔƣǃШŸŉШƣőĲШƚŔƣĲШƣŸШƣőĲШEΞШ
ĲƓŔĦĲŰƣƖĲШůĲċŰƣШƣőċƣШEΞШŔŰĬƨĦĲĬШċШŊƖŸƨŰĬШůŸƣŔŸŰШŔŰƣĲŰƚŔƣǃШċƣШƣőĲШƚŔƣĲШũċƖŊĲƖШƣőċŰШƣőċƣШ
ĦċƨƚĲĬШĤǃШEΟЯШĬĲƚƓŔƣĲШEΞШőċƻŔŰŊШċШũŸƽĲƖШůċŊŰŔƣƨĬĲЮШÑőŔƚШƚĦĲŰċƖŔŸШůċťĲƚШƣőĲШ
ƻċũŔĬċƣŔŸŰШĲǂĲƖĦŔƚĲШƓċƖƣŔĦƨũċƖũǃШŔŰƣƖŔŊƨŔŰŊШŉŸƖШƚƣƨĬǃŔŰŊШƣőĲШŔůƓċĦƣШŸŉШĦƨůƨũċƣŔƻĲШ
ĬċůċŊĲШƽőĲŰШƣőĲШŔŰƣĲŰƚŔƣǃШŸŉШċШƚƨĤƚĲƕƨĲŰƣШĲƻĲŰƣШŔƚШũŸƽĲƖШƣőċŰШƣőċƣШŸŉШƣőĲШƓƖĲĦĲĬŔŰŊШ
ŸŰĲЮШfŰШŸƖĬĲƖШƣŸШƓĲƖŉŸƖůШƣőĲШƻċũŔĬċƣŔŸŰШƣĲƚƣШŸŰШƣőĲШéŔƚƚŸШĤƨŔũĬŔŰŊЯШƣőĲШċƚрƖĲĦŸƖĬĲĬШ
ċĦĦĲũĲƖċƣŔŸŰШƣŔůĲШőŔƚƣŸƖŔĲƚШċƣШƣőĲШƚŔƣĲШыƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΟЮΠĤьШċƖĲШƨƚĲĬШŉŸƖШƣőĲШ
ŰŸŰũŔŰĲċƖШĬǃŰċůŔĦШċŰċũǃƚŔƚЮШ 

fƣШůƨƚƣШĤĲШŰŸƣĲĬШƣőċƣШƽőŔũĲШƣőĲШŸƣőĲƖШƣƽŸШƖĲċũШƚƣƖƨĦƣƨƖĲƚШĦŸŰƚŔĬĲƖĲĬШőĲƖĲŔŰШƽĲƖĲШŰŸƣШ
ĤƨŔũƣШċƣШƣőŔƚШƚŔƣĲЯШƣőĲǃШƽŔũũШĤĲШƚƨĤŢĲĦƣĲĬШƣŸШƣőĲШƚċůĲШƚĲƣƚШŸŉШŊƖŸƨŰĬШůŸƣŔŸŰƚЮШ
9ŸŰĬƨĦƣŔŰŊШċШƚŔƣĲрƚƓĲĦŔǯĦШőċǍċƖĬШċŰċũǃƚŔƚШŉŸũũŸƽĲĬШĤǃШċШƚŔƣĲрƚƓĲĦŔǯĦШőċǍċƖĬр
ĦŸŰƚŔƚƣĲŰƣШ ƖĲĦŸƖĬШ ƚĲũĲĦƣŔŸŰШ ŉŸƖШ ĲċĦőШ ĤƨŔũĬŔŰŊќƚШ ƚŔƣĲШ ƽŸƨũĬШ őċƻĲШ ŔŰĦƖĲċƚĲĬШ
ĦŸŰƚŔĬĲƖċĤũǃШƣőĲШĦŸůƓũĲǂŔƣǃШċŰĬШĲǭŸƖƣШƽŔƣőŸƨƣШĲŰőċŰĦŔŰŊШƣőĲШƻċũŔĬŔƣǃШŸŉШƣőĲШƚƣƨĬǃЮШ
ÅĲĦċũũШƣőċƣШƣőĲШƖĲċƚŸŰШŉŸƖШĦŸŰƚŔĬĲƖŔŰŊШċĬĬŔƣŔŸŰċũШĤƨŔũĬŔŰŊƚШőĲƖĲШŔƚШŸŰũǃШŊŔƻĲШĤƖĲċĬƣőШƣŸШ
ƣőĲШƚƣƨĬǃЯШƣŸШĬĲůŸŰƚƣƖċƣĲШƣőĲШċƓƓũŔĦċĤŔũŔƣǃШŸŉШƣőĲШƓƖŸƓŸƚĲĬШůĲƣőŸĬŸũŸŊǃШƣŸШůƨũƣŔƓũĲШ
ĤƨŔũĬŔŰŊƚШċŰĬШƣŸШŸĤƚĲƖƻĲШƣƖĲŰĬƚШƽŔƣőŔŰШƣőĲШƖĲƚƨũƣƚШƖċƣőĲƖШƣőċŰШƚĲĲťŔŰŊШƣőĲШůŸƚƣШ
ċĦĦƨƖċƣĲШƖŔƚťШĲƚƣŔůċƣĲƚШŉŸƖШƣőŸƚĲШƣƽŸШĤƨŔũĬŔŰŊƚШċƣШƣőĲШċĦƣƨċũШƚŔƣĲƚШŸŉШÂŔǍǍŸũŔШċŰĬШ
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[ċĤƖŔċŰŸЮШÉċůĲШƓƖŸĦĲĬƨƖĲШƽċƚШċũƚŸШċƓƓũŔĲĬШƣŸШƣőĲШƣƽŸШőǃƓŸƣőĲƣŔĦċũШƚƣƖƨĦƣƨƖĲƚЯШ
Åf Ñ9рÅШċŰĬШÅf Ñ9рfЮ 

 

   
(a) (b) 

 
(c) 

[ŔŊƨƖĲЮΦдΧЮёċђЮxŸĦċƣŔŸŰЮŸŉЮƣőĲЮĦċƚĲЮƚƣƨĬǃЮƚŔƣĲЮёŔдĲдеЮƣőĲЮƚĦőŸŸũЮŔŰЮƣőĲЮƣŸƽŰЮŸŉЮéŔƚƚŸђЮƽŔƣőЮ
ƣőĲЮĲƓŔĦĲŰƣĲƖЮŸŉЮƣőĲЮƣőƖĲĲЮĲċƖƣőƕƨċťĲЮĲƻĲŰƣƚзЮёĤђЮ]ƖŸƨŰĬЮůŸƣŔŸŰƚЮƖĲĦŸƖĬĲĬЮċƣЮƣőĲЮƚŔƣĲзЮ

ёĦђЮΦӜЮĬċůƓĲĬЮċĦĦĲũĲƖċƣŔŸŰЮƖĲƚƓŸŰƚĲЮƚƓĲĦƣƖċЮċƣЮƣőĲЮƚŔƣĲ 
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ΟЮΡЮΞ c ü Å?р9§ ÉfÉÑE ÑШ ]Å§Ö ?Ш ~§Ñf§ Ш ÅE9§Å?Ш
ÉExE9Ñf§  

fŰШŸƖĬĲƖШƣŸШŊĲŰĲƖċƣĲШőċǍċƖĬШĦŸŰƚŔƚƣĲŰƣШĬċůċŊĲрĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЯШ~Éр ÉШ
ŊƖŸƨŰĬШůŸƣŔŸŰШƚĲƣƚШƽĲƖĲШƚĲũĲĦƣĲĬШŉŸƖШĲċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲƚШŉŸũũŸƽŔŰŊШƣőĲШċƓƓƖŸċĦőШ
ŸŉШÂċƓċĬŸƓŸƨũŸƚШĲƣШċũЮШыΞΜΞΜьЮШfŰШƣőŔƚШċƓƓƖŸċĦőЯШƣőĲШĦŸŰĬŔƣŔŸŰċũШƚƓĲĦƣƖƨůШы9ÉьШ
ůĲƣőŸĬШыsċǃċƖċůШĲƣШċũЯШΞΜΝΝьШŔƚШƓċŔƖĲĬШƽŔƣőШċŰШEÑ ÉШůŸĬĲũШы§ŊċƣċЯШΝΦΥΥьШƣŸШŊĲŰĲƖċƣĲШ
ƖĲċũŔƚƣŔĦШ~Éр ÉШƚĲƕƨĲŰĦĲƚЮШcĲƖĲŔŰШƽĲШƓĲƖŉŸƖůĲĬШƣőĲШ~ÉШőċǍċƖĬШċŰċũǃƚŔƚШŉŸƖШƣőĲШƚŔƣĲШ
ŸŉШéŔƚƚŸШƨƚŔŰŊШƣőĲШEÉc~ΝΟШċƖĲċШƚŸƨƖĦĲШůŸĬĲũШċŰĬШƚŔŰŊũĲШŊƖŸƨŰĬШůŸƣŔŸŰШƓƖĲĬŔĦƣŔŸŰШ
ĲƕƨċƣŔŸŰШŸŉШ7ŸŸƖĲШċŰĬШ ƣťŔŰƚŸŰШыΞΜΜΥьШċƚƚƨůŔŰŊШƖŸĦťШĦŸŰĬŔƣŔŸŰƚШƽŔƣőШéƚΟΜӀΥΜΜůоƚЮШШ
ĦĦŸƖĬŔŰŊũǃЯШĲŔŊőƣШŊƖŸƨŰĬШůŸƣŔŸŰШŔŰƣĲŰƚŔƣǃШũĲƻĲũƚШĦŸƖƖĲƚƓŸŰĬŔŰŊШƣŸШΝΤΡЯШΠΤΡЯШΦΤΡЯШ
ΞΜΜЯШΡΜΜΜЯШΝΜΜΜΜЯШΞΜΜΜΜЯШċŰĬШΡΜΜΜΜШǃĲċƖƚШƖĲƣƨƖŰШƓĲƖŔŸĬƚШƽĲƖĲШĦŸŰƚŔĬĲƖĲĬШƣŸШƚĲũĲĦƣШ
ΞΜШ~ÉШƖĲĦŸƖĬƚШƓĲƖШf~ШũĲƻĲũЮШ]ŔƻĲŰШƣőĲШůċŊŰŔƣƨĬĲШŸŉШĲċĦőШƚĲũĲĦƣĲĬШ~ÉШŊƖŸƨŰĬШůŸƣŔŸŰЯШ
ƣőĲШƚĲĦŸŰĬШƚƣĲƓШŸŉШƣőĲШƓƖŸĦĲĬƨƖĲШŔŰƻŸũƻĲĬШƣőĲШƚĲũĲĦƣŔŸŰШŸŉШŰШ~ÉрĦŸůƓċƣŔĤũĲШ ÉШ
ŊƖŸƨŰĬШůŸƣŔŸŰƚШƣőċƣШƖĲƓƖĲƚĲŰƣШŰШÉШĲƻĲŰƣƚЮШÑőŔƚШƓƖŸĦĲƚƚШĲůƓũŸǃƚШƣőĲШEƓŔĬĲůŔĦрÑǃƓĲШ
ŉƣĲƖƚőŸĦťШÉĲƕƨĲŰĦĲШůŸĬĲũШыEÑ ÉьШы§ŊċƣċЯШΝΦΥΥьЯШƽőŔĦőШƚŔůƨũċƣĲƚШљĦőŔũĬƖĲŰњШ
ĲƻĲŰƣƚЯШƽŔƣőШƣőĲŔƖШŸƽŰШƣŔůĲЯШůċŊŰŔƣƨĬĲШċŰĬШũŸĦċƣŔŸŰЯШĤċƚĲĬШŸŰШƣőĲШĦőċƖċĦƣĲƖŔƚƣŔĦƚШŸŉШ
ƣőĲШљƓċƖĲŰƣњШĲƻĲŰƣЯШŔŰШƣőŔƚШĦċƚĲШƣőĲШ~ÉШƣőċƣШĦċƨƚĲĬШƣőĲШƚĲũĲĦƣĲĬШŊƖŸƨŰĬШůŸƣŔŸŰШŔŰШƣőĲШ
ƓƖĲƻŔŸƨƚШƚƣĲƓЮШШcĲƖĲŔŰШƣŸШũŔůŔƣШƣőĲШŰƨůĤĲƖШŸŉШĬǃŰċůŔĦШċŰċũǃƚĲƚЯШċШůċǂŔůƨůШŸŉШŰӀΞΜШ
ÉШƖĲĦŸƖĬƚШƽĲƖĲШƖĲƣċŔŰĲĬШŉŸƖШĲċĦőШ~ÉЮШÑőĲШ~ÉШċŰĬШ ÉШŊƖŸƨŰĬШůŸƣŔŸŰƚШċƖĲШƓċŔƖĲĬЯШ
ƽŔƣőШĲċĦőШ~ÉШƨƚĲĬШƨƓШƣŸШŰШƣŔůĲƚЯШŉŸũũŸƽĲĬШĤǃШċШĬŔǭĲƖĲŰƣШ ÉШŉƖŸůШƣőĲШƚċůĲШƚĲƕƨĲŰĦĲШ
ĲċĦőШƣŔůĲЮШ[ŔŊƨƖĲШΟЮΡċШƚőŸƽƚШƣőĲШĦċƨƚċƣŔƻĲШƓċƖċůĲƣĲƖƚШŉŸƖШċũũШƣőĲШƚĲũĲĦƣĲĬШƖĲĦŸƖĬƚЯШ
ĤŸƣőШŉŸƖШ~ÉШċŰĬШŊĲŰĲƖċƣĲĬШ ÉШĲƻĲŰƣƚЮШfŰШƣőŔƚШċƓƓƖŸċĦőЯШƖĲŊċƖĬũĲƚƚШŸŉШƣőĲШůċŊŰŔƣƨĬĲЯШ
ƣőĲШǯƖƚƣШĲƻĲŰƣШƚĲũĲĦƣĲĬШĤċƚĲĬШŸŰШ9ÉШůĲƣőŸĬШŔƚШƣƖĲċƣĲĬШċƚШƣőĲШ~ÉШĲƻĲŰШŔŰШƣőŸƚĲШĦċƚĲƚШ
ƽőĲŰШƣőĲШůċŊŰŔƣƨĬĲШŸŉШƣőĲШƚƨĤƚĲƕƨĲŰƣШĲƻĲŰƣƚШŊĲŰĲƖċƣĲĬШĤǃШEÑ ÉШċƖĲШũċƖŊĲƖШƣőċŰШƣőċƣШ
ŸŉШƣőĲШ~ÉШыƚĲĲШ[ŔŊƨƖĲШΟЮΡĤьЮШÑőŔƚШċũũŸƽƚШƚĲũĲĦƣŔŰŊШÉШŊƖŸƨŰĬШůŸƣŔŸŰƚШĤċƚĲĬШŸŰШƣőĲШ
ůċƣĦőШƽŔƣőШƣőĲШ ÉШĦŸŰĬŔƣŔŸŰċũШƣċƖŊĲƣШƚƓĲĦƣƖƨůЯШŊĲŰĲƖċƣĲĬШƣőƖŸƨŊőШƣőĲШĦċƨƚċƣŔƻĲШ
ƓċƖċůĲƣĲƖƚШŸŉШƣőĲШ ÉШċŰĬШĦŸůƓċƣŔĤũĲШƽŔƣőШƣőĲШƚƓĲĦƣƖċũШƚőċƓĲШŸŉШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШ
~ÉЮШfŰШƣőĲШĦċƚĲШŸŉШ ÉЯШŉŸƖШĲċĦőШ ÉШƖĲċũŔǍċƣŔŸŰЯШċШƚŔŰŊũĲШĤĲƚƣШŊƖŸƨŰĬШůŸƣŔŸŰШƖĲĦŸƖĬШőċƚШ
ĤĲĲŰШ ƚĲũĲĦƣĲĬШƣőċƣШůŸƚƣШĦũŸƚĲũǃШůċƣĦőĲƚШƣőĲШĦŸŰĬŔƣŔŸŰċũШ ÉШƣċƖŊĲƣШƖĲƚƓŸŰƚĲШ
ƚƓĲĦƣƖƨůЮШ[ŸƖШůŸƖĲШĬĲƣċŔũƚШŸŰШƣőŔƚШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰШƚĦőĲůĲЯШƣőĲШƖĲċĬĲƖШŔƚШƖĲŉĲƖƖĲĬШƣŸШ
ÂċƓċĬŸƓŸƨũŸƚШĲƣШċũЮЯШыΞΜΞΜьЮ 

ÑőĲШƓċƖċůĲƣĲƖƚШŉŸƖШƣőĲШEÑ ÉШůŸĬĲũШċƖĲШƣőŸƚĲШĬĲƖŔƻĲĬШŉŸƖШ9ĲŰƣƖċũШfƣċũǃШĤǃШËŔƓĨŔħШĲƣШċũЮЯШ
ыΞΜΞΞьШċŰĬШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰШƖĲĦŸƖĬƚШċƖĲШƚĲũĲĦƣĲĬШŉƖŸůШċШĬċƣċĤċƚĲШĦŸŰƣċŔŰŔŰŊШƚƨĤр
ƚĲƣƚШŸŉШƣőĲШ ]рìĲƚƣШΞШыŰĦőĲƣċШĲƣШċũЮЯШΞΜΝΠьШċŰĬШƣőĲШEŰŊŔŰĲĲƖŔŰŊШÉƣƖŸŰŊШ~ŸƣŔŸŰШ
ыEÉ~ЯШxċŰǍċŰŸШĲƣШċũЮЯШΞΜΝΦьШĬċƣċĤċƚĲƚЮШÑőĲШ7ċťĲƖШċŰĬШsċǃċƖċůШыΞΜΜΥьШůŸĬĲũШƽċƚШ



Â ċ Ŋ дЮҍЮΨΤ  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   

 

 
 
 
 

 

ƨƚĲĬШ ƣŸШ ĬĲǯŰĲШ ƣőĲШ ~Éр~ÉШ ĦŸƖƖĲũċƣŔŸŰƚШċŰĬШ ĦƖŸƚƚШ ĦŸƖƖĲũċƣŔŸŰƚШŸŉШ ƚƓĲĦƣƖċũШ
ċĦĦĲũĲƖċƣŔŸŰƚШƽőŔũĲШƣőĲШůŸĬĲũШŸŉШÂċƓċĬŸƓũŸƨƚШĲƣШċũЮШыΞΜΝΥьШƽċƚШƨƚĲĬШŉŸƖШƣőĲШƚċůĲШ
ĤƨƣШŉŸƖШƣőĲШÉр ÉШċŰĬШ~Éр ÉШĦċƚĲƚЮШ ŸƣĲШƣőċƣШƣőĲШƚĲũĲĦƣŔŸŰШŔƚШĤċƚĲĬШŸŰШƣőĲШċƻĲƖċŊĲШ
ƚƓĲĦƣƖċũШċĦĦĲũĲƖċƣŔŸŰЯШƻŊÉШыuŸőƖċŰŊŔШĲƣШċũЮЯШΞΜΝΤШċŰĬШΞΜΝΥьЯШƽőŔĦőШŔƚШĬĲǯŰĲĬШőĲƖĲШ
ċƚШƣőĲШŊĲŸůĲƣƖŔĦШůĲċŰШŸŉШƣőĲШΝΝШƚƓĲĦƣƖċũШċĦĦĲũĲƖċƣŔŸŰШƻċũƨĲƚШŔŰШƣőĲШƓĲƖŔŸĬШƖċŰŊĲШŸŉШ
яΜЮΝƚЯШΜЮΣƚѐШƚĲũĲĦƣĲĬШƽŔƣőШċŰШŔŰĦƖĲůĲŰƣШŸŉШΜЮΜΡƚЮШÑőŔƚШf~ШƽċƚШĦőŸƚĲŰШŊŔƻĲŰШŔƣƚШ
ĦċƓċĤŔũŔƣǃШƣŸШĲǭŔĦŔĲŰƣũǃШƓƖĲĬŔĦƣШƣőĲШƖĲƚƓŸŰƚĲШĤĲŉŸƖĲШċŰĬШċŉƣĲƖШƣőĲШĲũŸŰŊċƣŔŸŰШŸŉШƣőĲШ
ŉƨŰĬċůĲŰƣċũШƓĲƖŔŸĬШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲШĬƨĲШƣŸШƓƖŸŊƖĲƚƚŔƻĲШĬċůċŊĲШыuŸőƖċŰŊŔШĲƣШċũЮЯШ
ΞΜΝΤьЮШ[ŔŊƨƖĲШΟЮΡĦШƚőŸƽƚШƣőĲШƻŊÉШŔŰƣĲŰƚŔƣǃШŸŉШċũũШƣőĲШƓċŔƖƚШŸŉШ~Éр ÉШƚĲƕƨĲŰĦĲƚШ
ƣőċƣШƽĲƖĲШƨƚĲĬШŉŸƖШƣőĲШĬǃŰċůŔĦШċŰċũǃƚŔƚЮШ ŸƣĲШƣőċƣШƽőŔũĲШůŸƚƣШĦċƚĲƚШƖĲƓƖĲƚĲŰƣШ~ÉШ
ƽŔƣőШċШőŔŊőĲƖШŔŰƣĲŰƚŔƣǃШƣőċŰШƣőċƣШŸŉШƣőĲШ ÉЯШŔŰШΞΟӖШŸŉШƣőĲШĦċƚĲƚШƣőĲШŔŰƣĲŰƚŔƣǃШŸŉШƣőĲШ ÉШ
ŔƚШũċƖŊĲƖШŸƖШĲƕƨċũШƣŸШƣőċƣШŸŉШƣőĲШ~ÉШыƚĲĲШƣőĲШƓŸŔŰƣƚШċĤŸƻĲШƣőĲШĬŔċŊŸŰċũШƖĲĬШĬċƚőĲĬШũŔŰĲШ
ŔŰШ[ŔŊƨƖĲШΟЮΡĦьЮШ[ŔŊƨƖĲШΟЮΡĦШƚőŸƽƚШőŸƽШŉŸƖШƣőċƣШŉŸƖШĲċĦőШƻċũƨĲШŸŉШƻŊÉШĦŸƖƖĲƚƓŸŰĬŔŰŊШ
ƣŸШċŰǃŸŰĲШŸŉШƣőĲШ~ÉШƚƣƖŔƓĲƚЯШƣőŔƚШƚĲũĲĦƣŔŸŰШƚĦőĲůĲШƓƖŸƻŔĬĲƚШ ÉШŊƖŸƨŰĬШůŸƣŔŸŰƚШƽŔƣőШ
ƻŊÉЮƻċũƨĲƚШƖċŰŊŔŰŊШŉƖŸůШũŸƽШƣŸШőŔŊőЮШÑŸШċƻŸŔĬШŔƚƚƨĲƚШƽőŔũĲШǯƣƣŔŰŊШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЯШ
ƣőĲШůċǂŔůƨůШƻŊÉЮŔŰƣĲŰƚŔƣǃШŉŸƖШƣőĲШ ÉШƽċƚШũŔůŔƣĲĬШƣŸШĤĲШũĲƚƚШƣőċŰШŸƖШĲƕƨċũШƣŸШƣőċƣШ
ŸŉШƣőĲШőŔŊőĲƚƣШƻŊÉЮ~ÉШŔŰƣĲŰƚŔƣǃШĦŸŰƚŔĬĲƖĲĬШыŔЮĲЮЯШƣőĲШŔŰƣĲŰƚŔƣǃШŸŉШƣőĲШΥрƣőШ~ÉШƚƣƖŔƓĲьЮШ
ÑőŔƚШůċǂŔůƨůШƻċũƨĲШŔƚШƖĲƓƖĲƚĲŰƣĲĬШĤǃШƣőĲШĬċƚőĲĬШŊƖĲǃШũŔŰĲШŸŉШ[ŔŊƨƖĲШΟЮΡĦЮШcĲŰĦĲШƣőĲШ
ŉĲƽШƻċũƨĲƚШċĤŸƻĲШƣőĲШĬċƚőĲĬШŊƖĲǃШũŔŰĲШƽĲƖĲШĬŔƚƖĲŊċƖĬĲĬЮШ ũũШƣőĲƚĲШƓċŔƖƚШŸŉШŊƖŸƨŰĬШ
ůŸƣŔŸŰƚШƽĲƖĲШƨƚĲĬШƣŸШƓĲƖŉŸƖůШĤċĦťрƣŸрĤċĦťШĬǃŰċůŔĦШċŰċũǃƚŔƚШŸŰШƣőĲШǯƻĲШĤƨŔũĬŔŰŊƚЯШ
ċŰШĲǂċůƓũĲШŸŉШƽőŔĦőШŔƚШƚőŸƽŰШŔƚШ[ŔŊƨƖĲШΟЮΡĬЮШ ŸƣĲШƣőċƣШƣŸШċũũŸƽШƣőĲШƚƣƖƨĦƣƨƖĲШƣŸШƚƣŸƓШ
ŸƚĦŔũũċƣŔŰŊШċŰĬШƖĲċĦőШċШƚƣċĤũĲШĦŸŰĬŔƣŔŸŰШċŉƣĲƖШƣőĲШ~ÉЯШċШΡƚШǍĲƖŸрċĦĦĲũĲƖċƣŔŸŰШƓċĬĬŔŰŊШ
ƽċƚШċĬĬĲĬШĤĲƣƽĲĲŰШƣőĲШ~ÉШċŰĬШ ÉШŊƖŸƨŰĬШůŸƣŔŸŰƚЮ 
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[ŔŊƨƖĲЮΦдΨЮЮёċђЮĦċƨƚċƣŔƻĲЮƓċƖċůĲƣĲƖƚЮŸŉЮ~ÉЮċŰĬЮ ÉЮƓċŔƖƚЮŔŰЮƣĲƖůƚЮŸŉЮůċŊŰŔƣƨĬĲЮċŰĬЮ
sŸǃŰĲƖц7ŸŸƖĲЮĬŔƚƣċŰĦĲзЮёĤђЮ~ċŊŰŔƣƨĬĲЮĬŔƚƣƖŔĤƨƣŔŸŰƚЮŉŸƖЮ~ÉЮċŰĬЮ ÉзЮёĦђЮ~ÉЮċŰĬЮ ÉЮ
ŔŰƣĲŰƚŔƣǃЮƓċŔƖƚзЮёĬђЮċŰЮĲǂċůƓũĲЮŸŉЮĤċĦťцƣŸцĤċĦťЮƚĲŔƚůŔĦЮƚĲƕƨĲŰĦĲЮċĦĦĲũĲƖċƣŔŸŰЮƣŔůĲЮ

őŔƚƣŸƖǃд 

ΟЮΣ é xf? Ñf§ Ш§[ШÑcEШ? ~ ]EШf ?EñШ ÂÂÅ§ 9cШ7 ÉE?Ш
§ Ш§7ÉEÅé Ñf§  

xĲƻĲƖċŊŔŰŊШƣőĲШŔŰŉŸƖůċƣŔŸŰШċƻċŔũċĤũĲШŉŸƖШƣőĲШƚĦőŸŸũШĤƨŔũĬŔŰŊШŔŰШéŔƚƚŸЯШƽőĲƖĲШĤŸƣőШ
ĬċůċŊĲШċŰĬШŊƖŸƨŰĬШůŸƣŔŸŰƚШŉƖŸůШĲċĦőШĲƻĲŰƣШċƖĲШĬŸĦƨůĲŰƣĲĬЯШƽĲШƓƖĲƚĲŰƣШőĲƖĲŔŰШċŰШ
ċƓƓũŔĦċƣŔŸŰШŸŉШƣőĲШƓƖŸƓŸƚĲĬШůĲƣőŸĬŸũŸŊǃЮШÑőĲШŊŸċũШŔƚШƣŸШƻċũŔĬċƣĲШƽőĲƣőĲƖШƣőĲШ
ŰƨůĲƖŔĦċũШƓƖĲĬŔĦƣŔŸŰƚШċũŔŊŰШƽŔƣőШƣőĲШŸĤƚĲƖƻċƣŔŸŰƚЮШÑőŔƚШĲǂĲƖĦŔƚĲШċũƚŸШĲŰċĤũĲƚШċШ
ĦŸůƓċƖŔƚŸŰШŸŉШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШĬŔǭĲƖĲŰƣШĦŸŰƚŔĬĲƖĲĬШE?ÂƚШƨƣŔũŔǍĲĬШƣŸШċƚƚĲƚƚШ
ĬċůċŊĲЯШƨƚŔŰŊШƣőĲШŸĤƚĲƖƻċƣŔŸŰƚШċƚШċШĤĲŰĦőůċƖťЮ 

9őċƓƣĲƖШΞШĦċƖƖŔĲĬШŸƨƣШċШǯƖƚƣШƻċũŔĬċƣŔŸŰШƣĲƚƣШŸŉШƣőĲШƓƖŸƓŸƚĲĬШĦŸůƓŸŰĲŰƣШċŰĬШ?fрĤċƚĲĬШ
ůĲƣőŸĬŸũŸŊǃШƨƚŔŰŊШƣőĲШƚőċťĲШƣċĤũĲШƣĲƚƣШƖĲƚƨũƣƚШŸŉШċШÖÅ~ШĤƨŔũĬŔŰŊЮШÑőĲШƻċũŔĬċƣŔŸŰШ
ŉŸĦƨƚĲĬШŸŰШƣƽŸШƚƣĲƓƚаШǯƖƚƣШĲƻċũƨċƣŔŰŊШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШƓƖŸƓŸƚĲĬШ?fШŔŰШ
ƓƖĲĬŔĦƣŔŰŊШƣőĲШƓőǃƚŔĦċũШĬċůċŊĲШŸŉШƣőĲШÖÅ~ШĲũĲůĲŰƣƚШƨŰĬĲƖШĬǃŰċůŔĦШũŸċĬŔŰŊШċŰĬЯШ
ƚĲĦŸŰĬЯШƣőĲШċĤŔũŔƣǃШŸŉШƣőĲШĦŸůƓŸŰĲŰƣрĤċƚĲĬШċƓƓƖŸċĦőШŔŰШƓƖĲĬŔĦƣŔŰŊШƣőĲШĤƨŔũĬŔŰŊрũĲƻĲũШ
ĬċůċŊĲШƚƣċƣĲЮШ ũƣőŸƨŊőШƚőċťĲШƣċĤũĲШƣĲƚƣШƖĲƚƨũƣƚШƓƖŸƻŔĬĲШċШƖĲũŔċĤũĲШƽċǃШƣŸШĲƻċũƨċƣĲШƣőĲШ
ƚĲŔƚůŔĦШƓĲƖŉŸƖůċŰĦĲШŸŉШƚƣƖƨĦƣƨƖĲƚШŉŸƖШĦŸŰƣƖŸũũĲĬШũĲƻĲũƚШŸŉШŔŰƣĲŰƚŔƣǃЯШŰŸШĬĲĬŔĦċƣĲĬШ
ĲǂƓĲƖŔůĲŰƣċũШĦċůƓċŔŊŰƚШőċƻĲШƣĲƚƣĲĬШƣőĲШĲǭĲĦƣƚШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŉŸƖШÖÅ~Ш
ĤƨŔũĬŔŰŊƚЮШ ũƚŸЯШƚőċťĲШƣċĤũĲШƣĲƚƣƚШċƖĲШůŸƚƣũǃШĦŸŰĬƨĦƣĲĬШŉŸƖШŔŰĦƖĲċƚŔŰŊШũĲƻĲũƚШŸŉШ
ŊƖŸƨŰĬШůŸƣŔŸŰШŔŰƣĲŰƚŔƣǃЮШÑőŔƚШƓƖŸƻŔĬĲƚШũŔƣƣũĲШŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШƣőĲШƖĲƚŔĬƨċũШĦċƓċĦŔƣǃШ
ŸŉШċШĬċůċŊĲĬШƚƣƖƨĦƣƨƖĲШƣŸШƽĲċťĲƖШƚőċťŔŰŊƚЯШƽőŔĦőШŔƚШƣőĲШůŸƚƣШĦŸůůŸŰШĦċƚĲШŉŸƖШ
ĤƨŔũĬŔŰŊƚШĬċůċŊĲĬШĤǃШċШ~ÉЮШ 
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cĲƖĲŔŰШƣőĲШƚċůĲШƣǃƓĲШŸŉШƻċũŔĬċƣŔŸŰШƽċƚШƖĲƓĲċƣĲĬШƨƚŔŰŊШƣőĲШŔŰŉŸƖůċƣŔŸŰШĦŸũũĲĦƣĲĬШ
ƽŔƣőŔŰШƣőĲШĬċůċŊĲШƖĲĦŸŰŰċŔƚƚċŰĦĲШůŔƚƚŔŸŰƚШĦċƖƖŔĲĬШŸƨƣШŉŸƖШƣőĲШéŔƚƚŸШĤƨŔũĬŔŰŊШċŉƣĲƖШ
ĲċĦőШĲƻĲŰƣЮШ~ŸƖĲШƓƖĲĦŔƚĲũǃЯШƣőĲШéŔƚƚŸШĤƨŔũĬŔŰŊШůŸĬĲũШƽċƚШƚƨĤŢĲĦƣĲĬШƣŸШĤċĦťрƣŸрĤċĦťШ
ŰŸŰũŔŰĲċƖШĬǃŰċůŔĦШċŰċũǃƚĲƚЯШĦŸŰƚŔĬĲƖŔŰŊШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰƚШƖĲĦŸƖĬĲĬШċƣШƣőĲШƚŔƣĲШ
ĬƨƖŔŰŊШċũũШƣőƖĲĲШĲƻĲŰƣƚШŸŉШEΝЯШEΞШċŰĬШEΟШŔŰШƣőĲШƚĲƕƨĲŰĦĲШċƚШĬŔƚĦƨƚƚĲĬШĲċƖũŔĲƖЮШÑőĲШ
ƖĲƚƓŸŰƚĲШŸŉШċũũШƣőĲШĲũĲůĲŰƣƚШƣŸШĲċĦőШĲƻĲŰƣШƽċƚШůŸŰŔƣŸƖĲĬШƻŔċШƣőĲШůċǂŔůƨůШ
ĬŔƚƓũċĦĲůĲŰƣƚШċŰĬШőǃƚƣĲƖĲƣŔĦШĲŰĲƖŊǃШыƚĲĲШѾΟЮΞЮΝьЮШÑŸШŔũũƨƚƣƖċƣĲШƣőĲШĲǭĲĦƣŔƻĲŰĲƚƚШŸŉШ
?fрĤċƚĲĬШ ĬċůċŊĲШ ċƚƚĲƚƚůĲŰƣШ ƻĲƖƚƨƚШ ƣőĲШ ĦŸŰƻĲŰƣŔŸŰċũШ ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШ
ċƓƓƖŸċĦőĲƚЯШċШĦŸůƓċƖŔƚŸŰШĤĲƣƽĲĲŰШƣőĲШƖĲƚƨũƣƚШŸĤƣċŔŰĲĬШĤǃШƣőĲШƣƽŸШůĲƣőŸĬƚШŔƚШ
ŔŰĦũƨĬĲĬЯШĤŸƣőШċƣШƣőĲШĲũĲůĲŰƣШċŰĬШĤƨŔũĬŔŰŊШũĲƻĲũƚЯШċŰĬШƣőĲШƣƽŸШċƖĲШĦŸůƓċƖĲĬШƽŔƣőШƣőĲШ
ĤĲŰĦőůċƖťШĬċůċŊĲШŸĤƚĲƖƻċƣŔŸŰƚШƖĲƓŸƖƣĲĬШĤǃШƣőĲШƚƨƖƻĲǃƚШы7ƖƨŰĲũũŔШĲƣШċũЮЯШΞΜΞΝбШ
9ċƣƣċƖŔШċŰĬШ ŰŊŔŸũŔũũŔШΞΜΞΞьЮШ 

fŰШƣőŔƚШƚƣƨĬǃШƣőĲШƖĲƚƨũƣƚШŸŉШ7ƖƨŰĲũũŔШĲƣШċũЮЯШыΞΜΞΝьШċƖĲШƓƖĲƚĲŰƣĲĬШŉŸƖШƣőĲШĬŔƚƓũċĦĲůĲŰƣр
ĤċƚĲĬШċƓƓƖŸċĦőШƽőŔũĲШƣőĲШ?fрĤċƚĲĬШĦċũĦƨũċƣŔŸŰƚШċƖĲШƓĲƖŉŸƖůĲĬШőĲƖĲШċƚШĬŔƚĦƨƚƚĲĬШŔŰШ
ƣőĲШŉŸũũŸƽŔŰŊЮШ 

ÑőĲШ?fШƽċƚШĦŸůƓƨƣĲĬШĤċƚĲĬШŸŰШEƕƨċƣŔŸŰШыΟЮΝьШƨƚŔŰŊШƣőĲШƖĲĦŸƖĬĲĬШĬŔƚƓũċĦĲůĲŰƣШċŰĬШ
ĲŰĲƖŊǃШƻċũƨĲƚЮШÑőĲШĦċũŔĤƖċƣĲĬШůĲĬŔċŰШƻċũƨĲШ͏ӆΜЮΠШƽċƚШƨƚĲĬШƽőŔũĲШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШ
ƻċũƨĲШŸŉШ͐ШƽċƚШĦŸůƓƨƣĲĬШĤċƚĲĬШŸŰШEƕƨċƣŔŸŰƚШƓƖŸƓŸƚĲĬШĤǃШfŶċƖƖŔƣƨШĲƣШċũШыΞΜΞΠьЮШÑőĲШ
ƻċũƨĲШŸŉШĬƨůШĲƕƨċũШƣŸШΝЮΤзĬƨШƽċƚШĦŸŰƚŔĬĲƖĲĬШĤċƚĲĬШŸŰШƣőĲШĲǂƓĲƖŔůĲŰƣċũШƣĲƚƣШƖĲƚƨũƣƚШ
ĬŔƚĦƨƚƚĲĬШŔŰШfŶċƖƖŔƣƨШĲƣШċũШыΞΜΞΠьШċŰĬШƣőĲШƓƖŸƓŸƚĲĬШƖĲũċƣŔŸŰƚőŔƓШĤǃШìŔũĬŔŰŊШĲƣШċũЮЯШ
ыΞΜΝΤьЮШÑőĲШ ĦċũĦƨũċƣŔŸŰШ ŸŉШ ƣőĲШ?fШƽċƚШ ŔůƓũĲůĲŰƣĲĬШ ċƨƣŸůċƣŔĦċũũǃШ ƽŔƣőŔŰШ ƣőĲШ
ÑÅE~ÖÅfШƚŸŉƣƽċƖĲЮШŉƣĲƖƽċƖĬƚЯШċШ?ÉШƽċƚШċƚƚŔŊŰĲĬШŉŸƖШĲċĦőШƓċŰĲũШċĦĦŸƖĬŔŰŊШƣŸШŔƣƚШ?fШ
ƻċũƨĲЯШŉŸũũŸƽŔŰŊШƣőĲШƣőƖĲƚőŸũĬƚШƚőŸƽŰШŔŰШÑċĤũĲШΟЮΟЮШfŰШƣőĲШũŸĦċũШĬƖŔŉƣрĤċƚĲĬШċƓƓƖŸċĦőЯШ
ƣőĲШĬƖŔŉƣШƣőƖĲƚőŸũĬƚШƽĲƖĲШĬĲƣĲƖůŔŰĲĬШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШƻċũƨĲƚШƚƓĲĦŔǯĲĬШŔŰШƣőĲШ
ĦŸŰƚƣŔƣƨƣŔƻĲШũċƽƚШŸŉШƣőĲШĲũĲůĲŰƣƚЯШĦŸŰƚŔĬĲƖŔŰŊШƣőĲШĬŔǭĲƖĲŰƣШƓŸƚƚŔĤũĲШŉċŔũƨƖĲШůŸĬĲƚШ
ыċƚШ ĦũċƖŔǯĲĬШ ŔŰШÑċĤũĲШΟЮΟьЮШÑőĲƚĲШ ƣőƖĲƚőŸũĬƚШ ċƖĲШ ůŸŰŔƣŸƖĲĬШ ŉŸƖШ ĲċĦőШ ĲũĲůĲŰƣШ
ƣőƖŸƨŊőŸƨƣШƣőĲШċŰċũǃƚŔƚШċŰĬШċŰШĲũĲůĲŰƣШŔƚШċƚƚŔŊŰĲĬШċШ?ÉШĤċƚĲĬШŸŰШŔƣƚШŉċŔũƨƖĲШůŸĬĲШ
ċŰĬШƣőĲШůċǂŔůƨůШĬƖŔŉƣШċĦőŔĲƻĲĬШŉƖŸůШƣőĲШĤĲŊŔŰŰŔŰŊШŸŉШƣőĲШƚĲƕƨĲŰĦĲШƨŰƣŔũШƣőĲШĲŰĬШŸŉШ
ĲċĦőШĲƻĲŰƣЮШ[ŸƖШĲǂċůƓũĲЯШ[ŔŊƨƖĲШΟЮΣШƚőŸƽƚШƣőĲШƖĲƚƓŸŰƚĲШŸŉШċШƚŔŰŊũĲШƓŔĲƖШĬƨƖŔŰŊШƣőĲШ
ƚĲƕƨĲŰƣŔċũШċŰċũǃƚŔƚЯШƽőĲƖĲШƣőĲШ?ÉШċƚƚŔŊŰĲĬШċƣШƣőĲШĲŰĬШŸŉШĲċĦőШĲƻĲŰƣШĬĲƓĲŰĬƚШŸŰШƣőĲШ
E?ÂШƨƣŔũŔǍĲĬШŔŰШƣőĲШċƚƚĲƚƚůĲŰƣЮШÑőŔƚШƓċƖƣŔĦƨũċƖШĲũĲůĲŰƣШĲǂƓĲƖŔĲŰĦĲĬШƚőĲċƖШŉċŔũƨƖĲШ
ċŰĬЯШƣőĲƖĲŉŸƖĲЯШƣőĲШƚőĲċƖШƣőƖĲƚőŸũĬƚШƽĲƖĲШċƓƓũŔĲĬШƣŸШĬĲǯŰĲШƣőĲШ?ÉЮШÖƚŔŰŊШĬƖŔŉƣШċƚШƣőĲШ
E?ÂЯШƣőĲШĲũĲůĲŰƣШƖĲċĦőĲƚШ?ÉΟШċƣШƣőĲШĲŰĬШŸŉШEΝШċŰĬШ?ÉΠШċŉƣĲƖШEΞЯШċƚШŔŰĬŔĦċƣĲĬШĤǃШƣőĲШ
ƖĲĬШůċƖťĲƖƚЯШƽŔƣőШŰŸШŉƨƖƣőĲƖШŔŰĦƖĲċƚĲШċƚШƣőĲШůċǂŔůƨůШĬƖŔŉƣШƻċũƨĲШŔƚШŰŸƣШĲǂĦĲĲĬĲĬШŔŰШ
EΟЮШ9ŸŰƻĲƖƚĲũǃЯШƽőĲŰШƣőĲШƓƖŸƓŸƚĲĬШ?fШŔƚШƨƚĲĬШċƚШƣőĲШE?ÂЯШƣőĲШƓŔĲƖШĲǂƓĲƖŔĲŰĦĲƚШċШ
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?fрĤċƚĲĬШƖĲƚƨũƣƚШĦũŸƚĲũǃШƖĲǰĲĦƣШƣőĲШŸĤƚĲƖƻċƣŔŸŰƚЯШƽőĲƖĲċƚШƣőĲШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШ
ůĲƣőŸĬШƚőŸƽƚШŰŸШŔŰĦƖĲċƚĲШŔŰШĬċůċŊĲШĤĲƣƽĲĲŰШEΞШċŰĬШEΟЮШ§ƻĲƖċũũЯШƽőŔũĲШƣőĲШ?fШ
ċƓƓƖŸċĦőШŸĦĦċƚŔŸŰċũũǃШ ŸƻĲƖĲƚƣŔůċƣĲƚШ ŸƖШ ƨŰĬĲƖĲƚƣŔůċƣĲƚШ ƣőĲШ ĬċůċŊĲШ ŔŰШ ƚŸůĲШ
ĲũĲůĲŰƣƚЯШƣőĲШƓƖĲĬŔĦƣĲĬШċŰĬШŸĤƚĲƖƻĲĬШĬċůċŊĲШŊĲŰĲƖċũũǃШċũŔŊŰШƽĲũũЮ 

ÑċĤũĲШΟЮΠШƚőŸƽƚШŉŸƖШƣőĲШéŔƚƚŸШĤƨŔũĬŔŰŊШƣőĲШŸĤƚĲƖƻĲĬШċŰĬШƣőĲШċŰċũǃƣŔĦċũũǃрĬĲƖŔƻĲĬШ
ĤƨŔũĬŔŰŊрũĲƻĲũШ?ÉШĦŸůƓƨƣĲĬШƨƚŔŰŊШƣőĲШĲũĲůĲŰƣрĤċƚĲĬШƖĲƚƨũƣƚШŸŉШƣőĲШĬŔƚƓũċĦĲůĲŰƣр
ĤċƚĲĬШċŰĬШƣőĲШ?fрĤċƚĲĬШċƓƓƖŸċĦőĲƚЮШÑőĲШ?ÉШƖĲƚƨũƣƚШċƣШƣőĲШĲũĲůĲŰƣШũĲƻĲũШƽĲƖĲШ
ĦŸůĤŔŰĲĬШƣŸШĬĲƖŔƻĲШƣőĲШĤƨŔũĬŔŰŊрũĲƻĲũШ?ÉШĤċƚĲĬШŸŰШƣőĲШůĲƣőŸĬŸũŸŊǃШůĲŰƣŔŸŰĲĬШ
ĲċƖũŔĲƖШŔŰШѾΟЮΞЮΞЮШ[ŸƖШĦŸůƓũĲƣĲŰĲƚƚЯШÑċĤũĲШΟЮΠШċũƚŸШƚőŸƽƚШƣőĲШƖĲƚƨũƣƚШŸŉШċШŊũŸĤċũШĬƖŔŉƣр
ĤċƚĲĬШċƓƓƖŸċĦőШы]?ьЯШƽőĲƖĲШƣőĲШ?ÉШƣőƖĲƚőŸũĬƚШċƖĲШĤċƚĲĬШŸŰШƣőĲШƖĲƚƨũƣƚШŸŉШŰŸŰũŔŰĲċƖШ
ƚƣċƣŔĦШċŰċũǃƚŔƚШŉŸũũŸƽŔŰŊШƣőĲШůĲƣőŸĬШŸŉШ~ŸƨǃŔċŰŰŸƨШĲƣШċũЮЯШыΞΜΝΠьЮШ 

 

 

[ŔŊƨƖĲЮΦдΪЮEƻŸũƨƣŔŸŰЮŸŉЮƣőĲЮĬŔƚƣƖŔĤƨƣŔŸŰЮŸŉЮƓŔĲƖЮĬċůċŊĲЮƓĲƖЮĲƻĲŰƣЮċƚЮŸĤƚĲƖƻĲĬЮĦŸůƓċƖĲĬЮ
ƣŸЮƣőĲЮĬŔƚƣƖŔĤƨƣŔŸŰЮċŰċũǃƣŔĦċũũǃЮĬĲƖŔƻĲĬЮƨƚŔŰŊЮƣőĲЮĬƖŔŉƣцĤċƚĲĬЮёċĬċƓƣĲĬЮŉƖŸůЮ7ƖƨŰĲũũŔЮĲƣЮ

ċũдЮΥΣΥΤђЮċŰĬЮƣőĲЮ?fцĤċƚĲĬЮċƓƓƖŸċĦőĲƚдЮ 

[ŔŰċũũǃЯШŉŸƖШƣőĲШéŔƚƚŸќƚШƚĦőŸŸũШĤƨŔũĬŔŰŊШƣőĲШŸĤƚĲƖƻĲĬШĬċůċŊĲШƚƣċƣĲШŔƚШċũƚŸШƚőŸƽŰШŔŰШ
ƣőŔƚШƣċĤũĲЯШċŰШŔŰŉŸƖůċƣŔŸŰШƣőċƣШŔƚШŰŸƣШċƻċŔũċĤũĲШŉŸƖШƣőĲШŸƣőĲƖШƣƽŸШĲǂŔƚƣŔŰŊШĦċƚĲШƚƣƨĬǃШ
ĤƨŔũĬŔŰŊƚШċŉƣĲƖШĲċĦőШĲƻĲŰƣШƣŸШċШƚƨǭŔĦŔĲŰƣШũĲƻĲũШŸŉШĬĲƣċŔũЮШÑőĲƚĲШƖĲƚƨũƣƚШĦŸŰǯƖůШċШŊŸŸĬШ
ůċƣĦőШĤĲƣƽĲĲŰШŸĤƚĲƖƻĲĬШċŰĬШƓƖĲĬŔĦƣĲĬШĬċůċŊĲШŉŸƖШƣőĲШéŔƚƚŸШĤƨŔũĬŔŰŊШƨƚŔŰŊШƣőĲШ?fр
ĤċƚĲĬШċƓƓƖŸċĦőЯШƽőŔĦőШĲǭĲĦƣŔƻĲũǃШĦċƓƣƨƖĲƚШƣőĲШŔŰĦƖĲċƚĲШŔŰШƣőĲШĬċůċŊĲШƚƣċƣĲƚШ
ĤĲƣƽĲĲŰШEΞШċŰĬШEΟЮШfŰШĦŸŰƣƖċƚƣЯШƣőĲШĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШċƓƓƖŸċĦőШŉċũũƚШƚőŸƖƣШ
ĤĲĦċƨƚĲШƣőĲШĬƖŔŉƣШĬƨƖŔŰŊШƣőĲШũĲƚƚШŔŰƣĲŰƚĲШÉШůŸƣŔŸŰШƽċƚШƚůċũũĲƖШƣőċŰШƣőċƣШŸŉШƣőĲШ
ƓƖĲƻŔŸƨƚШĲƻĲŰƣЯШƓƖĲƻĲŰƣŔŰŊШƣőĲШƚƣƖƨĦƣƨƖċũШůŸĬĲũШŉƖŸůШƖĲǰĲĦƣŔŰŊШƣőĲШĦƨůƨũċƣŔƻĲШ
ĬċůċŊĲЮШÉŔůŔũċƖũǃЯШƣőĲШŊũŸĤċũШĬƖŔŉƣШċƓƓƖŸċĦőШŉċŔũƚШƣŸШĦċƓƣƨƖĲШƣőĲШŔŰĦƖĲůĲŰƣШŸŉШĬċůċŊĲШ
ŔŰШƣőĲШũċƚƣШĲƻĲŰƣЯШċƚШŔƣШĬŔĬШŰŸƣШŔŰĬƨĦĲШőŔŊőĲƖШĬŔƚƓũċĦĲůĲŰƣШĬĲůċŰĬƚЮШ 
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ƚƚĲƚƚůĲŰƣШ 
~ĲƣőŸĬШёĤђ 
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§ĤƚĲƖƻĲĬЮёċђ Υ Φ Χ ц ц ц ц ц ц ц ц ц ц ц ц 
?fШċŰĬШ97Ш Ξ Ο Π Ξ Π Π Ο Ρ Ρ Ν Ξ Ξ Μ Ν Ξ 
Ex?ШċŰĬШ97 Ο Π Π Ξ Ο Ο Ξ Ρ Ρ Ν Ξ Ξ Μ Ν Ν 
]? Ο Ο Ο Ξ Π Π Ο Ρ Ρ Ν Ξ Ξ Μ Ν Ν 
The observed damage reports to events E1, E2 and E3 are only available for Visso building. 

DI: the damage index of I¶arritu et al (2024); CB: Component based approach; ELD: 

element level displacement damage measure; GD: Global drift 

ÑőĲШŸƣőĲƖШŉŸƨƖШĤƨŔũĬŔŰŊƚШƽĲƖĲШċũƚŸШƚƨĤŢĲĦƣĲĬШƣŸШƣőĲШƚċůĲШƚĲƕƨĲŰĦĲШƣŸШĲƻċũƨċƣĲШƣőĲŔƖШ
ƚĲŰƚŔƣŔƻŔƣǃШƣŸШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШƨŰĬĲƖШƣőĲƚĲШůŸƣŔŸŰƚЮШ[ŸƖШƣőĲƚĲШƚƣƖƨĦƣƨƖĲƚЯШƣőĲШ
ũŸĦċũШĬƖŔŉƣШũŔůŔƣƚШƻċƖŔĲĬШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШůŸĬĲũШċŰĬШůċƚŸŰƖǃШƣǃƓĲЮШÑőĲƚĲШƚƓĲĦŔǯĦШ
ƻċũƨĲƚШċƖĲШƓƖŸƻŔĬĲĬШŔŰШƣőĲШċƓƓĲŰĬŔǂЮШÑőĲШ?fШƣőƖĲƚőŸũĬƚШċƖĲШƣőĲШƚċůĲШċĦƖŸƚƚШċũũШĦċƚĲƚЮШ
ÑőĲШƖĲƚƨũƣƚШŸŉШƣőĲШċŰċũǃƚĲƚШċƖĲШċũƚŸШƚőŸƽŰШŔŰШÑċĤũĲШΟЮΠЮШÑőĲШŔŰĦƖĲċƚĲШŸŉШĬċůċŊĲШĬƨĲШ
ƣŸШƣőĲШũċƚƣШĲƻĲŰƣШŔƚШċũƚŸШŸĤƚĲƖƻĲĬШŔŰШÅf Ñ9рfШƨŰĬĲƖШƣőĲШ?fШċŰĬШĦŸůƓŸŰĲŰƣрĤċƚĲĬШ
ċƓƓƖŸċĦőЮШ[ŸƖШĤŸƣőШƣőĲШ[ċĤƖŔċŰŸШċŰĬШÅf Ñ9рÅШĤƨŔũĬŔŰŊƚЯШőŸƽĲƻĲƖЯШŰŸŰĲШŸŉШƣőĲШ
ċƓƓƖŸċĦőĲƚШŔŰĬŔĦċƣĲĬШċŰШŔŰĦƖĲċƚĲШŔŰШĬċůċŊĲШĬƨƖŔŰŊШƣőĲШũċƚƣШĲƻĲŰƣЯШƽŔƣőШƣőĲШũċƖŊĲƚƣШ
ĬċůċŊĲШċũƽċǃƚШŸĦĦƨƖƖŔŰŊШĬƨƖŔŰŊШƣőĲШƚƣƖŸŰŊĲƚƣШůŸƣŔŸŰШŉƖŸůШEΞЮШfŰШƣőĲШĦċƚĲШŸŉШÂŔǍǍŸũŔЯШ
ŔƣШƽċƚШŰŸƣШƓŸƚƚŔĤũĲШƣŸШċƚƚĲƚƚШċŰǃШĬċůċŊĲШƚƣċƣĲШĦőċŰŊĲШĬƨĲШƣŸШEΟЯШċƚШƣőĲШƚƣƖƨĦƣƨƖĲШ
ĦŸũũċƓƚĲĬШĬƨƖŔŰŊШEΞШƽŔƣőШċũũШƣőƖĲĲШċƚƚĲƚƚůĲŰƣШůĲƣőŸĬƚЮ 

ΟЮΤ ? ~ ]Eр?EÂE ?E ÑШ[Å ]fxfÑòШ   xòÉfÉ 
ÑőĲШŸĤŢĲĦƣŔƻĲШŸŉШƣőŔƚШċŰċũǃƚŔƚШŔƚШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШƣƽŸШƚĲƣƚШŸŉШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƣőċƣШ
ċƖĲШƚƓĲĦŔǯĦШŉŸƖШƣőĲƚĲШǯƻĲШĤƨŔũĬŔŰŊƚШċƚШŔŉШƣőĲǃШƽĲƖĲШċũũШũŸĦċƣĲĬШċƣШƣőĲШĦċƚĲШƚƣƨĬǃШ
ũŸĦċƣŔŸŰШŸŉШéŔƚƚŸаШŸŰĲШƚĲƣШŉŸƖШƣőĲШĤƨŔũĬŔŰŊƚШŔŰШƣőĲШŔŰƣċĦƣШĦŸŰĬŔƣŔŸŰƚШыŔЮĲЮЯШƣŸШƖĲċĦőШ
ĬċůċŊĲШƚƣċƣĲƚШŉƖŸůШ?ÉΝШƣŸШ?ÉΡШŊŔƻĲŰШƣőĲШĤƨŔũĬŔŰŊШŔŰŔƣŔċũũǃШŔŰШ?ÉΜьШċŰĬШŸŰĲШƚĲƣШŉŸƖШƣőĲШ
ĤƨŔũĬŔŰŊƚШŔŰŔƣŔċũũǃШŔŰШċŰǃШŸŉШƣőĲШĬŔǭĲƖĲŰƣШĬċůċŊĲШƚƣċƣĲƚШƖċŰŊŔŰŊШŉƖŸůШ?ÉΝШƣŸШ?ÉΠШыĲЮŊЯШ
ƣŸШƖĲċĦőШĬċůċŊĲШƚƣċƣĲƚШŉƖŸůШ?ÉΞШƣŸШ?ÉΡШŊŔƻĲŰШƣőĲШĤƨŔũĬŔŰŊШŔŰШċШĬċůċŊĲШƚƣċƣĲШ?ÉΝШŸƖШ
ƣŸШƖĲċĦőШ?ÉΟШƣŸШ?ÉΡШŊŔƻĲŰШƣőĲШĤƨŔũĬŔŰŊШŔŰШ?ÉΞЯШċŰĬШƚŸШŸŰьЮШ 

ÑŸШůŸĬĲũШƣőĲШƓƖŸŊƖĲƚƚŔŸŰШŸŉШĬċůċŊĲШƽĲШċĬŸƓƣĲĬШƣőĲШƓƖŸƓŸƚĲĬШĦŸůƓŸŰĲŰƣрĤċƚĲĬШ?fШ
ŔŰĬĲǂШċƓƓƖŸċĦőШċƚШŔƣШƽċƚШƓƖŸƻĲŰШƣŸШĤĲШƚƨƓĲƖŔŸƖШƣŸШƣőĲШŸƣőĲƖШůĲƣőŸĬƚЮШÑőĲШŉƖċŊŔũŔƣǃШ
ĦƨƖƻĲƚЯШƽőŔĦőШċƖĲШċŰċũǃƣŔĦċũũǃШĬĲƖŔƻĲĬЯШċƖĲШĤċƚĲĬШŸŰШƻŊÉЮċƚШƣőĲШŔŰƣĲŰƚŔƣǃШŸŉШƣőĲШ
ŊƖŸƨŰĬШůŸƣŔŸŰШŉŸƖШĤŸƣőШƣőĲШ~ÉШŸƖШƣőĲШ ÉЮШÑőĲШƚƨŔƣĲШŸŉШőċǍċƖĬШĦŸŰƚŔƚƣĲŰƣШƖĲĦŸƖĬƚШŔƚШ
ƨƚĲĬШƣŸШƓĲƖŉŸƖůШċШĤċĦťрƣŸрĤċĦťШĬǃŰċůŔĦШċŰċũǃƚŔƚШыŔЮĲЮЯШċШ~ÉШŉŸũũŸƽĲĬШĤǃШŸŰĲШŸŉШƣőĲШ
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ÉШŸŉШƣőĲШƚĲƕƨĲŰĦĲЯШċƚШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΟЮΡĬьШŸŰШƣőĲШǯƻĲШƚƣƖƨĦƣƨƖĲƚЮШÑőĲШĤƨŔũĬŔŰŊШ?ÉШ
ċŉƣĲƖШƣőĲШ~ÉШы~Éр?ÉьЯШŸĤƣċŔŰĲĬШƨƚŔŰŊШƣőĲШůƨũƣŔƓũĲШƚƣƖŔƓĲШċŰċũǃƚŔƚШы~É ЯШsċũċǃĲƖШċŰĬШ
9ŸƖŰĲũũЯШΞΜΜΦьШċƓƓƖŸċĦőЯШċƖĲШĲůƓũŸǃĲĬШƣŸШĬĲƖŔƻĲШőċǍċƖĬрĦŸŰƚŔƚƣĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШ
ŉŸƖШƣőĲШŔŰƣċĦƣШĤƨŔũĬŔŰŊШċŰĬШƣŸШƚĲƣШƨƓШƣőĲШŔŰŔƣŔċũШĦŸŰĬŔƣŔŸŰƚШŉŸƖШƣőĲШĬċůċŊĲрƚƣċƣĲШ
ĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЯШċƚШĲǂƓũċŔŰĲĬШũċƣĲƖЮШ[ŔŊƨƖĲШΟЮΥċШƚőŸƽƚШƣőĲШƖĲƚƨũƣƚШŉŸƖШƣőĲШ
éŔƚƚŸШĤƨŔũĬŔŰŊШŔŰШƣĲƖůƚШŸŉШ~ÉШŔŰƣĲŰƚŔƣǃШŉŸƖШƣőĲШĲŔŊőƣШƚƣƖŔƓĲƚШċƣШƣőĲШĬŔǭĲƖĲŰƣШƻŊÉШ
ƻċũƨĲƚШůĲŰƣŔŸŰĲĬШĲċƖũŔĲƖШċŰĬШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШƓĲƖĦĲŰƣċŊĲШŸŉШĦċƚĲƚШƓĲƖШƚƣƖŔƓĲШŔŰШ
ƽőŔĦőШƣőĲШĤƨŔũĬŔŰŊШƖĲċĦőĲĬШĲċĦőШ?ÉШċŉƣĲƖШƣőĲШ~ÉШыƚĲĲШƣőĲШĦŸũŸƖШċŰĬШƚŔǍĲШŸŉШƣőĲШ
ůċƖťĲƖƚШŔŰШ[ŔŊƨƖĲШΟЮΥċьЮШ ŸƣĲШƣőċƣШŔŰШƣőŔƚШĦċƚĲШƣőĲШћƚƣƖŔƓĲƚќШċƖĲШŰŸƣШĦũĲċƖũǃШƻŔƚŔĤũĲШċƚШ
ƣőĲШƖĲƚƓŸŰƚĲШƻċũƨĲƚШċƖĲШĬŔƚĦƖĲƣŔǍĲĬШŔŰƣŸШŔŰƣĲŊĲƖШ?ÉШƻċũƨĲƚШƖċƣőĲƖШƣőċŰШŔŰШ?fШƻċũƨĲƚЮШ
ÑőĲШĤƨŔũĬŔŰŊШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШ?ÉШƖċŰŊŔŰŊШŉƖŸůШ?ÉΝШƣŸШ?ÉΡШŊŔƻĲŰШƣőĲШŔŰŔƣŔċũШŔŰƣċĦƣШ
ĦŸŰĬŔƣŔŸŰƚШċƖĲШƖĲƓƖĲƚĲŰƣĲĬШċƚШũŸŊŰŸƖůċũШĦƨůƨũċƣŔƻĲШĬŔƚƣƖŔĤƨƣŔŸŰШŉƨŰĦƣŔŸŰƚШƽŔƣőШ
ƓċƖċůĲƣĲƖƚШŉŸƨŰĬШƣőƖŸƨŊőШċШůċǂŔůƨůШũŔťĲũŔőŸŸĬШĲƚƣŔůċƣŔŸŰШы~xEЯШ7ċťĲƖЯШΞΜΝΡьЮШ
ÑőĲƚĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЯШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΟЮΥĤШŉŸƖШƣőĲШéŔƚƚŸШĤƨŔũĬŔŰŊЯШċƖĲШĤċƚĲĬШŸŰШƣőĲШΞΜШ
ƖĲƚƓŸŰƚĲƚШƣŸШƣőĲШ~ÉШŊƖŸƨŰĬШůŸƣŔŸŰƚШŉŸƖШĲċĦőШŸŉШƣőĲШĲŔŊőƣШƚƣƖŔƓĲƚЮШ 

ыċь 

 
ыĤь 

 
[ŔŊƨƖĲЮΦдΫЮёċђЮÅĲƚƨũƣƚЮŸŉЮƣőĲЮ~É ЮŸŉЮƣőĲЮéŔƚƚŸЮĤƨŔũĬŔŰŊЮŔŰЮƣőĲЮŔŰƣċĦƣЮĦŸŰĬŔƣŔŸŰƚзЮċŰĬЮёĤђЮ[ƖċŊŔũŔƣǃЮ
ĦƨƖƻĲƚЮŉŸƖЮƣőĲЮéŔƚƚŸЮĤƨŔũĬŔŰŊЮŔŰЮƣőĲЮŔŰƣċĦƣЮĦŸŰĬŔƣŔŸŰƚдЮ ŸƣĲжЮÑőĲЮƚŔǍĲЮċŰĬЮĦŸũŸƨƖЮŔŰЮƓċŰĲũЮёċђЮŔŰĬŔĦċƣĲЮ
ƣőĲЮŉƖċĦƣŔŸŰЮŸŉЮĦċƚĲƚЮƓĲƖЮƚƣƖŔƓĲд 
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ÑŸШ ĬĲƻĲũŸƓШ ĬċůċŊĲрƚƣċƣĲрĬĲƓĲŰĬĲŰƣШ ŉƖċŊŔũŔƣǃШ ŉƨŰĦƣŔŸŰƚЯШ ŔƣШ ŔƚШ ĲƚƚĲŰƣŔċũШ ƣŸШ ǯƖƚƣШ
ĬĲƣĲƖůŔŰĲШƣőĲШŔŰŔƣŔċũШƚƣċƣĲШŸŉШĬċůċŊĲШċŉƣĲƖШƣőĲШ~ÉЮШÑőĲƖĲŉŸƖĲЯШƣőĲШŔŰŔƣŔċũШƚƣĲƓШŸŉШƣőŔƚШ
ƓƖŸĦĲƚƚШŔŰƻŸũƻĲƚШċŰċũǃƚŔŰŊШƣőĲШĤƨŔũĬŔŰŊќƚШƖĲƚƓŸŰƚĲШƓŸƚƣр~ÉШċŰĬШŔĬĲŰƣŔŉǃŔŰŊШƣőĲШ?ÉШ
ƣőĲШĤƨŔũĬŔŰŊШŔƚШŔŰШĤĲŉŸƖĲШċƓƓũǃŔŰŊШƣőĲШ ÉШŊƖŸƨŰĬШůŸƣŔŸŰƚЮШcĲŰĦĲŉŸƖƣőШƽĲШƽŔũũШƖĲŉĲƖШƣŸШ
ƣőŔƚШƓŸƚƣр~ÉШŔŰŔƣŔċũШĬċůċŊĲШƚƣċƣĲШċƚШf?ÉЮШ[ŸƖШƣőĲШΥǂΞΜӀΝΣΜШ~ÉШŊƖŸƨŰĬШůŸƣŔŸŰƚЯШƣőĲШ
ƓŸƚƣр~ÉШf?ÉШŉƖŸůШ?ÉΜШƣŸШ?ÉΡШƽċƚШŔĬĲŰƣŔǯĲĬЯШƽŔƣőШŸŰũǃШƣőĲШĦċƚĲƚШĲŰĬŔŰŊШŔŰШf?ÉΝШƣŸШ
f?ÉΠШƖĲƣċŔŰĲĬШŉŸƖШŉƨƖƣőĲƖШċŰċũǃƚŔƚЮШ[ƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШƣőĲШŔŰƣċĦƣШĤƨŔũĬŔŰŊƚШыf?ÉΜьШƽĲƖĲШ
ċũƖĲċĬǃШĬĲƖŔƻĲĬШċŰĬШƣőŸƚĲШŉŸƖШƣőĲШĤƨŔũĬŔŰŊШċũƖĲċĬǃШĦŸũũċƓƚĲĬШыf?ÉΡьШċƖĲШůĲċŰŔŰŊũĲƚƚЮШ
ÑŸШĬĲƖŔƻĲШƣőĲШĬċůċŊĲрƚƣċƣĲрĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШċũũШƣőĲШĦċƚĲƚШƽŔƣőШƣőĲШƚċůĲШ
f?ÉШƽĲƖĲШŊƖŸƨƓĲĬШċŰĬШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰƚШŸŉШƣőĲШ ÉШĦŸƖƖĲƚƓŸŰĬŔŰŊШƣŸШƣőŸƚĲШ~ÉШƽĲƖĲШ
ċƓƓũŔĲĬШƣŸШƣőĲШċũƖĲċĬǃШĬċůċŊĲĬШƚƣƖƨĦƣƨƖĲШыĲЮŊЮЯШƣőŸƚĲШŔŰШf?ÉΞьЮШÑőĲШĤƨŔũĬŔŰŊШƖĲƚƓŸŰƚĲƚШ
ƣŸШƣőĲШ ÉШŊƖŸƨŰĬШůŸƣŔŸŰƚШƽĲƖĲШƣőĲůƚĲũƻĲƚШċŰċũǃǍĲĬШċŰĬШŊƖŸƨƓĲĬШŔŰƣŸШĬŔǭĲƖĲŰƣШǯŰċũШ
ĬċůċŊĲШƚƣċƣĲƚЯШĦċũũĲĬШőĲƖĲШ[?ÉЯШƣŸШĬĲƖŔƻĲШƣőĲШ?ÉрĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲЮШ[ŸƖШ
ĦũċƖŔƣǃЯШċШŉƖċŊŔũŔƣǃШĦƨƖƻĲШĬĲŰŸƣĲĬШċƚШ[?ÉΟ҇f?ÉΞШƓƖŸƻŔĬĲƚШƣőĲШƓƖŸĤċĤŔũŔƣǃШƣőċƣШċШĤƨŔũĬŔŰŊШ
ċũƖĲċĬǃШŔŰШf?ÉΞШċŉƣĲƖШƣőĲШ~ÉШыŸƖЯШůŸƖĲШŔŰШŊĲŰĲƖċũЯШċŰǃШƓƖĲƻŔŸƨƚШƚĲƕƨĲŰĦĲШŸŉШƚőŸĦťƚЯШ
ŔŰĦũƨĬŔŰŊШ~ÉЯШċŉƣĲƖƚőŸĦťƚЯШċŰĬШŉŸƖĲƚőŸĦťƚьШƽŔũũШĲŰĬШƨƓШŔŰШ[?ÉΟШƽőĲŰШƚƨĤŢĲĦƣШƣŸШċШ ÉШ
ŊƖŸƨŰĬШůŸƣŔŸŰШŸŉШċШŊŔƻĲŰШƻŊÉдШ 

(a) 
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(b) 

 

[ŔŊƨƖĲЮΦдάЮёċђЮ9ũŸƨĬЮŸŉЮǯŰċũЮ[?ÉЮĬĲƓĲŰĬŔŰŊЮŸŰЮf?ÉЮŉŸƖЮƣőĲЮéŔƚƚŸЮĤƨŔũĬŔŰŊзЮёĤђЮĬċůċŊĲЮ
ƚƣċƣĲЮĬĲƓĲŰĬĲŰƣЮŉƖċŊŔũŔƣǃЮĦƨƖƻĲƚЮŉŸƖЮƣőĲЮŔŰƣċĦƣЮĤƨŔũĬŔŰŊдЮЮЮ ŸƣĲжЮ[?ÉЮŔŰĬŔĦċƣĲƚЮǯŰċũЮ
ĬċůċŊĲЮƚƣċƣĲЮċŰĬЮƣőĲЮĬŸƣƚЮŔŰЮƓċŰĲũЮёċђЮőċƻĲЮċЮƻĲƖƣŔĦċũЮŸǭƚĲƣЮŉŸƖЮƻŔƚƨċũЮĦũċƖŔƣǃд 

ÑőĲƖĲŉŸƖĲЯШ ƣőŔƚШ ƚĲĦŸŰĬШ ƚƣĲƓШ ŔŰƻŸũƻĲƚШ ŸƖŊċŰŔǍŔŰŊШ ƣőĲШƖĲƚƓŸŰƚĲШƖĲƚƨũƣƚШ ċŉƣĲƖШƣőĲШ
ċƓƓũŔĦċƣŔŸŰШŸŉШĲċĦőШÉШŔŰШċШĦũŸƨĬШĤċƚĲĬШŸŰШƣőĲШƓŸƚƣр~ÉШf?ÉШċŰĬШƣőĲШŔŰƣĲŰƚŔƣǃШŸŉШƣőĲШ
ÉШůŸƣŔŸŰЮШÑőŔƚШƖĲƚƨũƣŔŰŊШѣĦũŸƨĬѣШƖĲƚĲůĤũĲƚШƣőĲШŸŰĲШĬĲƓŔĦƣĲĬШŔŰШ[ŔŊƨƖĲШΟЮΦċШĦŸůƓƨƣĲĬШ
ŉŸƖШƣőĲШéŔƚƚŸШĤƨŔũĬŔŰŊЯШƽŔƣőШĦŸũŸƖƚШŔŰĬŔĦċƣŔŰŊШƣőĲШf?ÉШŉŸƖШĲċĦőШĦċƚĲЮШ[ŸƖШĲǂċůƓũĲЯШċШ
ůċƖťĲƖШŸŉШǃĲũũŸƽШĦŸũŸƖШŔŰШƣőĲШ[?ÉΠШǍŸŰĲЯШƚőŸƽƚШƣőĲШƻŊÉШƻċũƨĲШŸŉШƣőċƣШ ÉШŊƖŸƨŰĬШ
ůŸƣŔŸŰШƣőċƣШĤƖŸƨŊőƣШƣőĲШƚƣƖƨĦƣƨƖĲШŔŰŔƣŔċũũǃШŔŰШf?ÉΟШŔŰƣŸШċШ[?ÉΠЮШ ŸƣċĤũǃЯШŔŰƚƣĲċĬШŸŉШċШ
ĦŸŰƣŔŰƨŸƨƚШĦũŸƨĬШŔŰШĤŸƣőШƣőĲШƻĲƖƣŔĦċũШċŰĬШőŸƖŔǍŸŰƣċũШĬŔƖĲĦƣŔŸŰƚЯШċШőŸƖŔǍŸŰƣċũШċƖƖċǃШŸŉШ
ƚƣƖŔƓĲƚШ ŔƚШ ŸĤƚĲƖƻĲĬЯШ ċƚШ ƣőĲШ ůĲƣőŸĬШ ƓƖŸĬƨĦĲƚШ ĬŔƚĦƖĲƣĲШ ?ÉШ ƻċũƨĲƚШ ƖċƣőĲƖШ ƣőċŰШ
ĦŸŰƣŔŰƨŸƨƚШŸŰĲƚЮШШĦũĲċƖШƣƖĲŰĬШĲůĲƖŊĲƚШƨƓŸŰШŔŰƚƓĲĦƣŔŸŰШŸŉШ[ŔŊƨƖĲШΥċЯШŔŰĬŔĦċƣŔŰŊШċШ
ũŸƚƚШŸŉШĦċƓċĦŔƣǃШċƚШƣőĲШƚƣƖƨĦƣƨƖĲШĲǂƓĲƖŔĲŰĦĲƚШŔŰĦƖĲċƚŔŰŊШĬċůċŊĲЮШ[ŸƖШĲǂċůƓũĲЯШŔŰШƣőĲШ
ĦċƚĲШ ŸŉШ[?ÉΠЯШ ƣőĲШŔŰƚƣċŰĦĲƚШ ƽŔƣőШ f?ÉΟШ ыǃĲũũŸƽьШ ŔŰĦũƨĬĲШ ċũƚŸШƻŊÉШƻċũƨĲƚШ
ƚŔŊŰŔǯĦċŰƣũǃШũŸƽĲƖШƣőċŰШƣőŸƚĲШƽŔƣőШf?ÉΝШыĤũƨĲьШŸƖШf?ÉΞШыŊƖĲĲŰьЮШìĲċťĲƖШŊƖŸƨŰĬШ
ůŸƣŔŸŰƚШċƖĲШĲŰŸƨŊőШƣŸШƓƨƚőШċŰШċũƖĲċĬǃШĬċůċŊĲĬШƚƣƖƨĦƣƨƖĲШŔŰƣŸШċШůŸƖĲШƚĲƻĲƖĲШ
ĬċůċŊĲШƚƣċƣĲЮШШÑőŔƚШƣƖĲŰĬШƓƖŔůċƖŔũǃШůċŰŔŉĲƚƣƚШƽőĲŰШƣőĲШ[?ÉШŔƚШŸŰĲШũĲƻĲũШőŔŊőĲƖШƣőċŰШ
ƣőĲШf?ÉШыĲЮŊЮЯШf?ÉΟШƓƖŸŊƖĲƚƚŔŰŊШƣŸШ[?ÉΠьЯШƽŔƣőШũĲƚƚШƓƖŸŰŸƨŰĦĲĬШĦőċŰŊĲƚШŉŸƖШ[?ÉШůƨĦőШ
ůŸƖĲШƚĲƻĲƖĲШƣőċŰШƣőĲШf?ÉЮ 

fŰШƣőŔƚШƚĦőĲůĲЯШƣőĲШ ÉШƖĲƚƓŸŰƚĲƚШċƖĲШĦũċƚƚŔǯĲĬШŔŰƣŸШƣőŸƚĲШŉŸƖШƽőŔĦőШf?ÉӀ[?ÉШċŰĬШ
ƣőŸƚĲШĲǂőŔĤŔƣŔŰŊШċШƓƖŸŊƖĲƚƚŔŸŰШŸŉШĬċůċŊĲЯШŰċůĲũǃШĦċƚĲƚШƽőĲŰШf?ÉӃ[?ÉЮШÑőŔƚШ
ƓƖŸŊƖĲƚƚŔŸŰШĦċŰШŔŰƻŸũƻĲШƣƖċŰƚŔƣŔŸŰŔŰŊШŉƖŸůШŸŰĲШ?ÉШƣŸШƣőĲШŰĲǂƣШыĲЮŊЮЯШf?ÉΝШŔŰƣŸШ[?ÉΞШтШ
ĤũƨĲШĬŸƣƚШŔŰШ[?ÉΞьШŸƖШċШũċƖŊĲƖШƣƖċŰƚŔƣŔŸŰШыĲЮŊЮЯШf?ÉΝШŔŰƣŸШ[?ÉΠШтШĤũƨĲШĬŸƣƚШŔŰШ[?ÉΠьЮШ
ÑőŔƚШċŰċũǃƚŔƚШƨũƣŔůċƣĲũǃШǃŔĲũĬƚШċШƚĲƣШŸŉШ ÉШŔŰƣĲŰƚŔƣǃрƖĲƚƓŸŰƚĲШƓċŔƖƚШыőĲƖĲШƻŊÉ ЮƻƚШ
[?ÉЯШŔĬĲŰƣŔǯĲĬШĤǃШƣőĲШ?fШċƓƓƖŸċĦőьШƽőŔĦőШċƖĲШƣőĲŰШƨƣŔũŔǍĲĬШƣŸШĬĲƖŔƻĲШƣőĲШĬċůċŊĲр
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ĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШŉƨŰĦƣŔŸŰƚЮШÑŸШĬĲƖŔƻĲШƣőĲШ?ÉрĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣŔĲƚЯШċШũŸŊŰŸƖůċũШ
ĬŔƚƣƖŔĤƨƣŔŸŰШŔƚШǯƣƣĲĬШƣŸШĲċĦőШŸŉШƣőĲШőŸƖŔǍŸŰƣċũШƚƣƖŔƓĲƚЯШĦŸƖƖĲƚƓŸŰĬŔŰŊШƣŸШċũũШ[?ÉШŊŔƻĲŰШ
ƣőĲШf?ÉЯШƽőĲƖĲШ[?ÉШӂШf?ÉЮШÑőĲШƖĲƚƨũƣŔŰŊШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШƣőĲШéŔƚƚŸШĤƨŔũĬŔŰŊШċƖĲШ
ĬŔƚƓũċǃĲĬШŔŰШ[ŔŊƨƖĲШΟЮΦĤЯШƽŔƣőШĲċĦőШƓċŰĲũШƖĲŉĲƖƖŔŰŊШƣŸШċШĬŔǭĲƖĲŰƣШf?ÉШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲЮШ
EċĦőШĦƨƖƻĲШǃŔĲũĬƚШƣőĲШƓƖŸĤċĤŔũŔƣǃШƣőċƣШƣőĲШĤƨŔũĬŔŰŊЯШċũƖĲċĬǃШŔŰШċШƚƓĲĦŔǯĦШŔŰŔƣŔċũШĬċůċŊĲШ
ƚƣċƣĲШf?ÉЯШƽŔũũШƓƖŸŊƖĲƚƚШŔŰƣŸШċШŊŔƻĲŰШ[?ÉШŸƖШőŔŊőĲƖШƽőĲŰШƚƨĤŢĲĦƣĲĬШƣŸШċŰШ ÉШŊƖŸƨŰĬШ
ůŸƣŔŸŰШŸŉШŊŔƻĲŰШƻŊÉЮШ ŸƣĲШƣőċƣШŔŰШƣőŔƚШǯŊƨƖĲШf?ÉΜШŔƚШŸůŔƣƣĲĬЯШċƚШŔƣШŔƚШŔĬĲŰƣŔĦċũШƣŸШƣőĲШ
~ÉШĦċƚĲЯШċƚШƽĲũũШċƚШf?ÉΡШƚŔŰĦĲШƣőĲШƚƣƖƨĦƣƨƖĲШőċĬШċũƖĲċĬǃШĦŸũũċƓƚĲĬШĬƨƖŔŰŊШƣőĲШ~ÉЮ 

ÑċĤũĲШΟЮΡШũŔƚƣƚШŉŸƖШċũũШƣőĲШǯƻĲШĤƨŔũĬŔŰŊƚШƣőĲШƻċũƨĲƚШŸŉШůĲĬŔċŰШыь͕ШċŰĬШĬŔƚƓĲƖƚŔŸŰШыь͏ШŸŉШ
ƣőĲШĦċƓċĦŔƣǃЯШƽőŔĦőШċƖĲШƣőĲШƣƽŸШƓċƖċůĲƣĲƖƚШĬĲƚĦƖŔĤŔŰŊШƣőĲШĬċůċŊĲрƚƣċƣĲШĬĲƓĲŰĬĲŰƣШ
ŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЮШШÉƨĦőШƻċũƨĲƚШƽĲƖĲШĬĲƖŔƻĲĬШƨƚŔŰŊШƣőĲШůĲƣőŸĬŸũŸŊǃШĲǂƓũċŔŰĲĬШċĤŸƻĲШŉŸƖШ
ƣőĲШéŔƚƚŸШĤƨŔũĬŔŰŊЮШ7ǃШŔŰƚƓĲĦƣŔŰŊШƣőĲƚĲШƻċũƨĲƚЯШŔƣШŔƚШĦũĲċƖШƣőċƣШƣőĲƖĲШŔƚШċШĦŸŰƚƣċŰƣШ
ƖĲĬƨĦƣŔŸŰШŸŉШƣőĲШůĲĬŔċŰШĦċƓċĦŔƣǃШŉŸƖШĲċĦőШ[?ÉШċƚШƣőĲШf?ÉШŔŰĦƖĲċƚĲƚЮШŰŸƣőĲƖШŰŸƣċĤũĲШ
ƣƖĲŰĬШŔƚШƣőĲШƚŔŊŰŔǯĦċŰƣШƨŰĦĲƖƣċŔŰƣǃШыŔЮĲЮЯШőŔŊőШШ͏ƻċũƨĲƚьШŔŰШƣőĲШĬċůċŊĲрĬĲƓĲŰĬĲŰƣШ
ŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƣƖċŰƚŔƣŔŸŰŔŰŊШŉƖŸůШf?ÉŔрΝШƣŸШ[?ÉŔЮШ[ŸƖШŔŰƚƣċŰĦĲЯШŔŰШƣőĲШĦċƚĲШŸŉШƣőĲШéŔƚƚŸШ
ĤƨŔũĬŔŰŊЯШƣőĲШШ͏ƻċũƨĲƚШŉŸƖШ[?ÉΟ҇f?ÉΞШċŰĬШ[?ÉΠ҇f?ÉΟШċƖĲШΜЮΥΟШċŰĬШΜЮΣΜЯШƖĲƚƓĲĦƣŔƻĲũǃЯШ
ƽőŔĦőШċƖĲШĦŸŰƚŔĬĲƖċĤũǃШőŔŊőĲƖШƣőċŰШƣőŸƚĲШŉŸƖШƣőĲШŔŰƣċĦƣШĦċƚĲЮШÑőĲШƨŰĦĲƖƣċŔŰƣǃШŔŰШƣőĲШ
ůĲĬŔċŰШĦċƓċĦŔƣǃШŸŉШƣőĲШǯŰċũШĬċůċŊĲШƚƣċƣĲШƣĲŰĬƚШƣŸШĬĲĦƖĲċƚĲЯШċƓƓƖŸċĦőŔŰŊШƻċũƨĲƚШ
ƚŔůŔũċƖШƣŸШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШf?ÉΜЯШċƚШƣőĲШŊċƓШĤĲƣƽĲĲŰШƣőĲШŔŰŔƣŔċũШċŰĬШǯŰċũШĬċůċŊĲШ
ƚƣċƣĲƚШŔŰĦƖĲċƚĲƚЮ 

ÑċĤũĲЮΦдΨЮÂċƖċůĲƣĲƖƚЮŸŉЮƣőĲЮ ƻŊÉцĤċƚĲĬЮŉƖċŊŔũŔƣǃЮĦƨƖƻĲƚЮŉŸƖЮƣőĲЮŔŰƣċĦƣЮĦċƚĲЮĲŰĬЮŉŸƖЮƣőĲЮ
ĬċůċŊĲцƚƣċƣĲЮĬĲƓĲŰĬĲŰƣЮĦċƚĲƚЮŉŸƖЮƣőĲЮǯƻĲЮĦŸŰƚŔĬĲƖĲĬЮĤƨŔũĬŔŰŊƚд 

7ƨŔũĬŔŰŊ  [?ÉΝ [?ÉΞ [?ÉΟ [?ÉΠ [?ÉΡ 

  ͏ШоШ͉Шыċь ͏ШоШ͉ ͏ШоШ͉ ͏ШоШ͉ ͏ШоШ͉ 
éŔƚƚŸ fŰƣċĦƣШыf?ÉΜь ΜЮΟΞШоШΜЮΝΥ ΜЮΣΠШоШΜЮΝΦ ΜЮΥΥШоШΜЮΞΠ ΝЮΟΞШоШΜЮΟΝ ΞЮΜΜШоШΜЮΝΣ 

 f?ÉΝ р ΜЮΡΝШоШΜЮΡΤ ΜЮΦΝШоШΜЮΟΣ ΝЮΞΝШоШΜЮΞΠ ΝЮΠΣШоШΜЮΞΦ 
 f?ÉΞ р р ΜЮΠΥШоШΜЮΥΟ ΝЮΝΥШоШΜЮΞΣ ΝЮΟΣШоШΜЮΟΡ 
 f?ÉΟ р р р ΜЮΥΥШоШΜЮΣΜ ΝЮΞΣШоШΜЮΞΥ 
 f?ÉΠ р р р р ΝЮΞΝШоШΜЮΞΥ 
       

[ċĤƖŔċŰŸ fŰƣċĦƣШыf?ÉΜь ΜЮΞΥШоШΜЮΝΟ ΜЮΠΣШоШΜЮΞΥ ΜЮΦΣШоШΜЮΟΞ ΝЮΟΟШоШΜЮΠΞ ΞЮΡΝШоШΜЮΠΝ 
 f?ÉΝ р ΜЮΠΥШоШΜЮΣΜ ΜЮΦΡШоШΜЮΠΝ ΝЮΜΥШоШΜЮΟΞ ΝЮΣΠШоШΜЮΞΣ 
 f?ÉΞ р р ΜЮΤΥШоШΜЮΡΤ ΜЮΦΤШоШΜЮΠΜ ΝЮΝΠШоШΜЮΟΝ 
 f?ÉΟ р р р ΜЮΥШоШΜЮΣΥ ΝЮΜΣШоШΜЮΟΣ 
 f?ÉΠ р р р р ΝЮΜΥШоШΜЮΠΡ        

ÂŔǍǍŸũŔ fŰƣċĦƣШыf?ÉΜь ΜЮΞΞШоШΜЮΜΣ ΜЮΟΠШоШΜЮΝΡ ΜЮΡΞШоШΜЮΞΞ ΜЮΦΝШоШΜЮΞΠ ΞЮΞΤШоШΜЮΡΠ 
 f?ÉΝ р ΜЮΟΟШоШΜЮΟΥ ΜЮΣΝШоШΜЮΞΡ ΜЮΦΡШоШΜЮΞΜ ΝЮΣΝШоШΜЮΞΤ 
 f?ÉΞ р р ΜЮΠΤШоШΜЮΡΞ ΜЮΥΠШоШΜЮΟΤ ΝЮΞΡШоШΜЮΞΟ 



Â ċ Ŋ дЮҍЮΩΤ  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   

 

 
 
 
 

 

 f?ÉΟ р р р ΜЮΣΜШоШΜЮΣΝ ΝЮΞΣШоШΜЮΝΦ 
 f?ÉΠ р р р р ΜЮΥΥШоШΜЮΣΤ        

Åf Ñ9рÅ fŰƣċĦƣШыf?ÉΜь ΜЮΞΦШоШΜЮΟΡ ΜЮΠΠШоШΜЮΟΠ ΜЮΤΡШоШΜЮΟΝ ΝЮΝΝШоШΜЮΞΥ ΝЮΣΤШоШΜЮΠΜ 
 f?ÉΝ р ΜЮΟΤШоШΜЮΣΜ ΜЮΤΜШоШΜЮΞΤ ΜЮΦΠШоШΜЮΞΡ ΝЮΜΤШоШΜЮΣΣ 
 f?ÉΞ р р ΜЮΠΝШоШΜЮΣΦ ΜЮΥΠШоШΜЮΟΣ ΝЮΞΜШоШΜЮΟΡ 
 f?ÉΟ р р р ΜЮΡΞШоШΜЮΤΜ ΝЮΝΤШоШΜЮΠΠ 
 f?ÉΠ р р р р ΜЮΤΠШоШΜЮΡΣ        

Åf Ñ9рf fŰƣċĦƣШыf?ÉΜь ΜЮΟΣШоШΜЮΠΟ ΜЮΡΜШоШΜЮΟΠ ΜЮΦΣШоШΜЮΞΥ ΝЮΞΟШоШΜЮΞΝ ΝЮΠΞШоШΜЮΝΟ 
 f?ÉΝ р ΜЮΠΜШоШΜЮΣΜ ΜЮΦΜШоШΜЮΞΟ ΜЮΦΦШоШΜЮΟΦ ΝЮΞΞШоШΜЮΠΣ 
 f?ÉΞ р р ΜЮΣΟШоШΜЮΡΝ ΜЮΦΠШоШΜЮΠΝ ΝЮΟΝШоШΜЮΟΞ 
 f?ÉΟ р р р ΜЮΠΡШоШΜЮΤΞ ΝЮΞΟШоШΜЮΟΥ 
 f?ÉΠ р р р р ΜЮΦΝШоШΜЮΠΞ 

ɗ and ɓ refer to the median and dispersion of the fragility curves. ɗ is presented in terms of AvgSA 

in g within the period range of [0.1, 0.6]s with an increment of 0.05. 

 

 ŸƣĲШƣőċƣШŔŰШůċŰǃШĦċƚĲƚШŔƣШƓƖŸƻĲĬШĦőċũũĲŰŊŔŰŊШƣŸШǯŰĬШƖŸĤƨƚƣШĲƚƣŔůċƣĲƚШŸŉШƣőĲШŉƖċŊŔũŔƣǃШ
ĦƨƖƻĲШƓċƖċůĲƣĲƖƚШƽőĲŰШƣőĲШŊċƓШĤĲƣƽĲĲŰШƣőĲШŔŰŔƣŔċũШċŰĬШƣőĲШǯŰċũШĬċůċŊĲШƚƣċƣĲƚШƽċƚШ
ũċƖŊĲШыĲЮŊЮЯШf?ÉΝШƣƖċŰƚŔƣŔŸŰŔŰŊШƣŸШ[?ÉΡьШċƚШƣőĲƚĲШƣƖċŰƚŔƣŔŸŰƚШƖĲƕƨŔƖĲĬШũċƖŊĲШŔŰƣĲŰƚŔƣŔĲƚШ
ŸŉШƣőĲШ ÉШŊƖŸƨŰĬШůŸƣŔŸŰƚШĦŸůƓċƖĲĬШƣŸШƣőĲШŔŰƣĲŰƚŔƣǃШŸŉШ~ÉШƣőċƣШĤƖŸƨŊőƣШƣőĲůШƣŸШƣőĲШ
ůƨĦőШũĲƚƚШƚĲƻĲƖĲШf?ÉЮШ ŉƣĲƖƚőŸĦťƚШŊƖŸƨŰĬШůŸƣŔŸŰƚШŸŉШũċƖŊĲƖШŔŰƣĲŰƚŔƣŔĲƚШƣőċŰШƣőŸƚĲШŸŉШ
ƣőĲШ~ÉШőċƻĲШĤĲĲŰШŸĤƚĲƖƻĲĬШыƚĲĲШ[ŔŊƨƖĲШΟЮΡĦьШĤƨƣШċƖĲШŰŸƣШċШĦŸůůŸŰШŸĦĦƨƖƖĲŰĦĲЮШ
[ŔŰċũũǃЯШŔŰШĦċƚĲƚШƽőĲƖĲШƽĲШƚƣŔũũШőċĬШũĲƚƚШƣőċŰШΡШĬċƣċШƓŸŔŰƣƚШƣŸШǯƣШċШĬŔƚƣƖŔĤƨƣŔŸŰЯШƽĲШ
ŉŸũũŸƽĲĬШƣőĲШ[E~ ШÂрΡΥШƖĲĦŸůůĲŰĬċƣŔŸŰШƣŸШċĬĬШċШƨ͏ШŸŉШΜЮΞΡШŸŰШƣőĲШĬŔƚƓĲƖƚŔŸŰЯШ
ĦŸůĤŔŰĲĬШƽŔƣőШƣőĲШŸĤƣċŔŰĲĬШƻċũƨĲШƣőƖŸƨŊőШƣőĲШƚƕƨċƖĲШƖŸŸƣШŸŉШƣőĲШƚƨůШŸŉШƣőĲШƚƕƨċƖĲƚЮШ 

[ŔŊƨƖĲШΟЮΝΜШċŰĬШÑċĤũĲШΟЮΣШƚƨůůċƖŔǍĲШƣőĲШƣƖĲŰĬƚШŉŸƨŰĬШĤǃШŰŸƖůċũŔǍŔŰŊШƣőĲШĬċůċŊĲр
ĬĲƓĲŰĬĲŰƣШШ͕ċŰĬШШ͏ŉƖċŊŔũŔƣǃШƓċƖċůĲƣĲƖƚШƖĲũċƣŔƻĲũǃШƣŸШƣőŸƚĲШŸŉШƣőĲШŔŰƣċĦƣШĤƨŔũĬŔŰŊƚЮШÑőŔƚШ
ǯŊƨƖĲШĬŔƚƓũċǃƚШƖĲƚƨũƣƚШŉŸƖШĬŔǭĲƖĲŰƣШĤƨŔũĬŔŰŊƚШƨƚŔŰŊШǯƻĲШĬŔƚƣŔŰĦƣШůċƖťĲƖƚЯШƽőŔũĲШĦŸũŸƖƚШ
ƖĲƓƖĲƚĲŰƣШƣőĲШf?ÉЮШÑőĲШƚƕƨċƖĲШůċƖťĲƖШŔŰШƣőĲШǯŊƨƖĲШőŔŊőũŔŊőƣƚШƣőĲШůĲĬŔċŰШƻċũƨĲШŸŉШƣőŔƚШ
ƖċƣŔŸШċĦƖŸƚƚШċũũШĤƨŔũĬŔŰŊƚШċŰĬШf?ÉШũĲƻĲũƚЮШ[ŸĦƨƚŔŰŊШŸŰШЯ͕ШŔƣШŔƚШƖĲůċƖťċĤũĲШƣőċƣЯШĬĲƚƓŔƣĲШ
ƚŸůĲШŸƨƣũŔĲƖƚШыĲЮŊЮЯШÂŔǍǍŸũŔШċŰĬШ[ċĤƖŔċŰŸШŉŸƖШ?ÉΟьЯШƣőĲШŊĲŰĲƖċũШƣƖĲŰĬШőŸũĬƚЯШƚőŸƽŔŰŊШċШ
ůŸƖĲШƚŔŊŰŔǯĦċŰƣШƖĲĬƨĦƣŔŸŰШŔŰШĦċƓċĦŔƣǃШƽőĲŰШƣƖċŰƚŔƣŔŸŰŔŰŊШŉƖŸůШf?ÉŔШƣŸШ[?ÉŔӂΤЯШƽŔƣőШ
ŊƖĲċƣĲƖШƖĲĬƨĦƣŔŸŰƚШŸĤƚĲƖƻĲĬШŉŸƖĲШůŸƖĲШƚĲƻĲƖĲШǯŰċũШĬċůċŊĲШƚƣċƣĲƚЮШ͏ШƚőŸƽƚШůŸƖĲШ
ƻċƖŔċĤŔũŔƣǃШċĦƖŸƚƚШĤƨŔũĬŔŰŊƚЯШƽőŔũĲШƚƣŔũũШƚőŸƽŔŰŊШƣőĲШũċƖŊĲƚƣШŔŰĦƖĲċƚĲƚШƽőĲŰШŊŸŔŰŊШŉƖŸůШ
?ÉŔШƣŸШ?ÉŔӂΤЯШċŰĬШƻċũƨĲƚШĦũŸƚĲƖШƣŸШƣőĲШŔŰƣċĦƣШƓƖĲĬŔĦƣŔŸŰШŉŸƖШũĲƚƚШƚĲƻĲƖĲШĬċůċŊĲШƚƣċƣĲƚЮШ
ÑőĲШƚĲŰƚŔƣŔƻŔƣǃШŸŉШƣőĲƚĲШĦőċŰŊĲƚШċũƚŸШĬĲƓĲŰĬƚШŸŰШƣőĲШƻċũƨĲƚШŉŸƖШƣőĲШŔŰƣċĦƣШ?ÉЮШ[ŸƖШ
ĲǂċůƓũĲЯШƽőĲŰШƣőĲШůĲĬŔċŰШƻċũƨĲƚШċƖĲШũŸƽШыĲЮŊЮЯШÂŔǍǍŸũŔШ?ÉΟьЯШƣőĲƖĲШŔƚШŸŰũǃШċШƚůċũũШũŸƚƚШ
ŸŉШĦċƓċĦŔƣǃЮШÉŔůŔũċƖũǃШŉŸƖШƣőĲШĬŔƚƓĲƖƚŔŸŰЯШĦċƚĲƚШƽŔƣőШũŸƽĲƖШƓƖĲĬŔĦƣĲĬШƻċũƨĲƚШƣĲŰĬШƣŸШ
ƚőŸƽШůŸƖĲШĲǂƣƖĲůĲШĦőċŰŊĲƚШŔŰШƣőĲШĬŔƚƓĲƖƚŔŸŰШыĲЮŊЮЯШÅf Ñ9рfьЮШĬĬŔƣŔŸŰċũũǃЯШƣőĲƖĲШŔƚШ
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ċũƚŸШċШŰŸƣŔĦĲċĤũĲШƓċƣƣĲƖŰШŔŰШƣőĲШĬŔƚƓĲƖƚŔŸŰЯШƽőŔĦőШƣĲŰĬƚШƣŸШƖĲůċŔŰШƚƣċĤũĲШċƣШũŸƽĲƖШ?ÉШ
ũĲƻĲũƚШĤƨƣШŔŰĦƖĲċƚĲƚШċƚШƣőĲШШǯŰċũШ?ÉШŔƚШċƓƓƖŸċĦőĲĬЮШ 

Ш 

[ŔŊƨƖĲЮΦдΤΣЮЮ9őċŰŊĲƚЮŔŰЮůĲĬŔċŰЮĦċƓċĦŔƣǃЮёũĲŉƣђЮċŰĬЮĬŔƚƓĲƖƚŔŸŰЮёƖŔŊőƣђЮċĦƖŸƚƚЮċũũЮf?ÉЮċŰĬЮ
ĤƨŔũĬŔŰŊƚд 

ÅĲƚƨũƣƚШŸŉШƣőĲƚĲШċŰċũǃƚĲƚШċƚШƓƖĲƚĲŰƣĲĬШŔŰШ[ŔŊƨƖĲШΟЮΝΜШĦċŰШĤĲШőĲũƓŉƨũШŉŸƖШŉƨƣƨƖĲШ
ƚŔůƓũŔǯĲĬШċƚƚĲƚƚůĲŰƣƚЮШ ƚШċШƖƨũĲШŸŉШƣőƨůĤЯШŔŰШŸƖĬĲƖШƣŸШĬĲƖŔƻĲШĬċůċŊĲШƚƣċƣĲШ
ĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЯШŸŰĲШĦŸƨũĬШƚŔůƓũǃШůŸĬŔŉǃШċШƚĲƣШŸŉШ~ÉрŸŰũǃШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШ
ĤǃШƣőĲШůĲĬŔċŰШŉċĦƣŸƖƚШƚőŸƽŰШŔŰШƣőĲШǯŊƨƖĲЮШÑőŔƚШƚŔůƓũŔǯĦċƣŔŸŰШĦċŰШĤĲШƓƖŔůċƖŔũǃШƨƚĲĬШ
ŉŸƖШũċƖŊĲШƓŸƖƣŉŸũŔŸШċƚƚĲƚƚůĲŰƣƚЯШƽőĲƖĲШůċťŔŰŊШŰŸŰũŔŰĲċƖШċŰċũǃƚĲƚШŸŉШůċŰǃШĤƨŔũĬŔŰŊƚШ
ŔƚШŔůƓƖċĦƣŔĦċũЮШũƣőŸƨŊőШŰŸƣШċũũШƣőĲƚĲШƣƖĲŰĬƚШċƖĲШƓĲƖŉĲĦƣũǃШůċƣĦőĲĬШŔŰШĲƻĲƖǃШĦċƚĲЯШƣőŔƚШ
ċƓƓƖŸċĦőШĦċŰШĤĲШċƓƓũŔĲĬШƣŸШƣőĲШůŸƚƣШĦŸŰƚŔƚƣĲŰƣũǃШŸĤƚĲƖƻĲĬШƓċƣƣĲƖŰƚЯШƚƨĦőШċƚШƣőĲШ
ƖĲĬƨĦƣŔŸŰШŔŰШĦċƓċĦŔƣǃШċŰĬШŔŰĦƖĲċƚĲШŔŰШĬŔƚƓĲƖƚŔŸŰШƽőĲŰШƣƖċŰƚŔƣŔŸŰŔŰŊШŉƖŸůШŸŰĲШ?ÉШƣŸШ
ƣőĲШŰĲǂƣЮ 

ÑċĤũĲЮΦдΩЮ9őċŰŊĲƚЮŔŰЮůĲĬŔċŰЮĦċƓċĦŔƣǃЮċŰĬЮĬŔƚƓĲƖƚŔŸŰЮċĦƖŸƚƚЮċũũЮf?ÉЮċŰĬЮĤƨŔũĬŔŰŊƚ 

 A͏vgSA IDS/Intact A͉vgSA IDS/Intact 
  FDS2 FDS3 FDS4 FDS5 FDS2 FDS3 FDS4 FDS5 

IDS1 0.84 0.99 0.85 0.71 2.14 1.15 0.85 1.64 
IDS2 - 0.66 0.76 0.68 - 2.24 1.27 0.87 
IDS3 - - 0.6 0.63 - - 2.5 1.1 
IDS4 - - - 0.44 - - - 1.4 

ΟЮΥ ÅfÉuШ ÉÉEÉÉ~E ÑШìfÑcШÉEÄÖE 9EÉШ  ?Ш? ~ ]EШ
99Ö~Öx Ñf§  

fŰШŸƖĬĲƖШƣŸШƚőŸƽШƣőĲШŔůƓċĦƣШŸŉШċĦĦŸƨŰƣŔŰŊШŸƖШŰŸƣШŉŸƖШƣőĲШĲċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲƚШċŰĬШ
ƣőĲШĦƨůƨũċƣŔƻĲШĬċůċŊĲƚШŔŰШƖŔƚťШĲƚƣŔůċƣĲƚШŸŉШÖÅ~ШĤƨŔũĬŔŰŊƚЯШőĲƖĲŔŰШƖŔƚťШċƚƚĲƚƚůĲŰƣШ
ċŰċũǃƚĲƚШċƖĲШƓĲƖŉŸƖůĲĬШŉŸƖШƣőĲШǯƻĲШĦċƚĲШƚƣƨĬǃШĤƨŔũĬŔŰŊƚШċƚƚƨůŔŰŊШƣőċƣШċũũШċƖĲШũŸĦċƣĲĬШ
ċƣШƣőĲШéŔƚƚŸШƚŔƣĲЮШÑőĲШƖŔƚťШċƚƚĲƚƚůĲŰƣШƽċƚШƖĲƓĲċƣĲĬШƣőƖĲĲШƣŔůĲƚШƽŔƣőШŔŰĦƖĲċƚŔŰŊШũĲƻĲũƚШ
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ŸŉШƚĦƖƨƣŔŰǃШċƚШŔƣШůċǃШĤĲШĬŸŰĲШŔŰШƓƖċĦƣŔĦĲЮШfŰШ§ƓƣŔŸŰШΝШыŔЮĲЮЯШљ~ÉрŔŰƣċĦƣњьЯШƽĲШĬŔĬШŰŸƣШ
ċĦĦŸƨŰƣШŉŸƖШƣőĲШŔŰĦƖĲċƚĲĬШőċǍċƖĬШĬƨĲШƣŸШĦũƨƚƣĲƖĲĬШƚĲŔƚůŔĦŔƣǃШċŰĬШƽĲШƨƚĲĬШƣőĲШŔŰƣċĦƣШ
ƻƨũŰĲƖċĤŔũŔƣǃШŉƨŰĦƣŔŸŰƚЮШÑőŔƚШůĲċŰƚШƣőċƣШƣőĲШǯƖƚƣШŸƓƣŔŸŰШĦŸůƓũĲƣĲũǃШŰĲŊũĲĦƣƚШƣőĲШ
ŔůƓċĦƣШŸŉШƚĲƕƨĲŰĦĲƚШċŰĬШƨƚĲƚШċШĦũċƚƚŔĦċũШÂŸŔƚƚŸŰŔċŰШŸĦĦƨƖƖĲŰĦĲШŉŸƖШĲƻĲŰƣƚЮШ§ƓƣŔŸŰШ
ΞШċĦĦŸƨŰƣƚШŉŸƖШƣőĲШƚĲƕƨĲŰĦĲƚШŔŰШƣĲƖůƚШŸŉШőċǍċƖĬШĤƨƣШƣőĲШŔŰƣċĦƣШƻƨũŰĲƖċĤŔũŔƣǃШŉƨŰĦƣŔŸŰƚШ
ċƖĲШƚƣŔũũШƨƣŔũŔǍĲĬШƣŸШċƚƚĲƚƚШƣőĲШĤƨŔũĬŔŰŊќƚШƖĲƚƓŸŰƚĲШыŔЮĲЮЯШљ9ũƨƚƣĲƖрfŰƣċĦƣњьЮШ[ŔŰċũũǃЯШ
§ƓƣŔŸŰШ ΟШ ыŔЮĲЮЯШ љ9ũƨƚƣĲƖр9?њьШ ĦŸŰƚŔĬĲƖƚШ ĤŸƣőШ őċǍċƖĬШ ŔŰĦƖĲůĲŰƣШ ċŰĬШ ĬċůċŊĲШ
ċĦĦƨůƨũċƣŔŸŰЮШ 

ÑŸШŔůƓũĲůĲŰƣШƣőĲШƣőƖĲĲШƖŔƚťШċƚƚĲƚƚůĲŰƣШŸƓƣŔŸŰƚЯШƣƽŸШĬŔǭĲƖĲŰƣШƚƣŸĦőċƚƣŔĦШĦċƣċũŸŊƨĲƚШ
ŸŉШŉƨƣƨƖĲШĲƻĲŰƣƚШċƖĲШŰĲĦĲƚƚċƖǃаШŸŰĲШƽŔƣőШƚĲƕƨĲŰĦĲƚШŔŰĦũƨĬĲĬШыƨƣŔũŔǍĲĬШŉŸƖШ§ƓƣŔŸŰƚШΞШ
ċŰĬШΟьШċŰĬШŸŰĲШƽŔƣőШŸŰũǃШůċŔŰƚőŸĦťƚШыƨƣŔũŔǍĲĬШŉŸƖШ§ƓƣŔŸŰШΝьШĤƨƣШċũũШŸƣőĲƖШĲƻĲŰƣƚШ
ƖĲůŸƻĲĬЮШcĲŰĦĲЯШƣƽŸШĦċƣċũŸŊƨĲƚШŉŸƖШƣőĲШƖĲŊŔŸŰШċƖŸƨŰĬШƣőĲШéŔƚƚŸШƚŔƣĲШƽĲƖĲШŊĲŰĲƖċƣĲĬШ
ŉŸũũŸƽŔŰŊШƣőĲШůĲƣőŸĬŸũŸŊǃШŸƨƣũŔŰĲĬШĤǃШËŔƓĨŔħШыΞΜΞΟьЯШƣŸШƽőŔĦőШŔŰƣĲƖĲƚƣĲĬШƖĲċĬĲƖƚШċƖĲШ
ŉŸƖШ ƣĲĦőŰŔĦċũШ ĬĲƣċŔũƚШ ŸůŔƣƣĲĬШ őĲƖĲЮШ ÑőĲƚĲШ ƣƽŸШ ĦċƣċũŸŊƨĲƚШ ƚŔůƨũċƣĲĬШΝΜΜЯΜΜΜШ
ƖĲċũŔǍċƣŔŸŰƚШŸŉШŸŰĲрǃĲċƖШƚĲŔƚůŔĦŔƣǃШƣŸШĲŰƚƨƖĲШċШƚƨǭŔĦŔĲŰƣШĦŸŰƻĲƖŊĲŰĦĲШċŰĬШċĬĲƕƨċƣĲũǃШ
ċƚƚĲƚƚШƣőĲШĲǭĲĦƣƚШŸŉШƻĲƖǃШƖċƖĲШĲƻĲŰƣƚШыÉŔũƻċЯШΞΜΝΥьЮШÑőŔƚШŔƚШŰĲĦĲƚƚċƖǃШĤĲĦċƨƚĲШƣőĲШ
ƖĲƣƨƖŰШƓĲƖŔŸĬШŸŉШƣőĲШŔŰƣĲŰƚŔƣŔĲƚШƣőċƣШĦŸƨũĬШĦċƨƚĲШĦŸũũċƓƚĲШŸŉШƚŸůĲШŸŉШƣőĲƚĲШĤƨŔũĬŔŰŊƚШ
ůċǃШĲǂĦĲĲĬШΡΜЯΜΜΜШ ǃĲċƖƚЯШċƚШ ƚƨŊŊĲƚƣĲĬШ ĤǃШƣőĲШőŔŊőШ ůĲĬŔċŰШ ĦċƓċĦŔƣǃШ ƻċũƨĲƚШ
ĬĲƣĲƖůŔŰĲĬШĤǃШƣőĲШŉƖċŊŔũŔƣǃШċŰċũǃƚŔƚЮШfŰШƣőĲШĦũƨƚƣĲƖĲĬШƚĲŔƚůŔĦŔƣǃШĦċƚĲЯШċŰШEÑ ÉШůŸĬĲũШ
ƽċƚШƨƚĲĬШƣŸШƚŔůƨũċƣĲШĲƻĲŰƣƚШċƖŸƨŰĬШƣőĲШƚŔƣĲШŸŉШŔŰƣĲƖĲƚƣЮШÑőŔƚШůŸĬĲũШĦŸŰƚŔĬĲƖƚШċШ
ĤċĦťŊƖŸƨŰĬШƚĲŔƚůŔĦŔƣǃШƖċƣĲШċƚШƽĲũũШċƚШƣƖŔŊŊĲƖĲĬШĲƻĲŰƣƚЮШ[ŸƖШƣőĲШŉŸƖůĲƖЯШƣőĲШůŸĬĲũШ
ůċťĲƚШƨƚĲШŸŉШċŰШĲċƖƣőƕƨċťĲШĦċƣċũŸŊƨĲШыőĲƖĲШc§ÅÖÉЯШƚĲĲШxŸũũŔШĲƣШċũШΞΜΞΜьЯШŉƖŸůШ
ƽőŔĦőШŔƣШƣċťĲƚШƣőĲШƖċƣĲƚШŸŉШŸĦĦƨƖƖĲŰĦĲШŸŉШ~ÉШĲƻĲŰƣƚШċƚШƽĲũũШċƚШƣőĲŔƖШƚƓċƣŔċũШ
ĬŔƚƣƖŔĤƨƣŔŸŰЮШ ÑőŔƚШ ŔŰŉŸƖůċƣŔŸŰШ ŔƚШ ƣőĲŰШ ƨƚĲĬШ ƣŸШ ŊĲŰĲƖċƣĲШ ƣőĲШ ƚĲƣШ ŸŉШ ĤċĦťŊƖŸƨŰĬШ
ŔŰĬĲƓĲŰĬĲŰƣШĲƻĲŰƣƚЮШEċĦőШĤċĦťŊƖŸƨŰĬШљƓċƖĲŰƣњШĲċƖƣőƕƨċťĲШĦċŰШƣƖŔŊŊĲƖШƽŔƣőŔŰШċШ
ƚƓċƣŔċũШċŰĬШƣĲůƓŸƖċũШƽŔŰĬŸƽШŸƣőĲƖШљĦőŔũĬƖĲŰњШĲƻĲŰƣƚЯШƽőŔĦőШŔŰШƣƨƖŰШĦċŰШŊĲŰĲƖċƣĲШ
ůŸƖĲШĲƻĲŰƣƚШƽŔƣőŔŰШƣőĲŔƖШŸƽŰШƽŔŰĬŸƽЮШÑőŔƚШƚŔůƨũċƣŔŸŰШƖĲƚƨũƣĲĬШŔŰШċШƣŸƣċũШŸŉШΞШůŔũũŔŸŰШ
ĲƻĲŰƣƚШƽőŔĦőШƽŸƨũĬШƖĲƓƖĲƚĲŰƣШċũũШĲċƖƣőƕƨċťĲƚШƽŔƣőŸƨƣШĬŔƚƣŔŰĦƣŔŸŰШĤĲƣƽĲĲŰШ~ÉЯШ ÉШŸƖШ
ŉŸƖĲƚőŸĦťƚЮШ[ŸƖШƣőĲШ~ÉрŸŰũǃШĦċƚĲЯШƣŸШĲŰƚƨƖĲШĦŸŰƚŔƚƣĲŰĦǃШċШÂŸŔƚƚŸŰŔċŰШůŸĬĲũШƽċƚШ
ċƚƚƨůĲĬЯШƽőĲƖĲШƣőĲШƖċƣĲƚШŸŉШŸĦĦƨƖƖĲŰĦĲШŉŸƖШĲċĦőШůċŊŰŔƣƨĬĲШċƖĲШĲƚƣŔůċƣĲĬШŉƖŸůШƣőĲШ
ƚċůĲШĤċĦťŊƖŸƨŰĬШŔŰŉŸƖůċƣŔŸŰШċƚШƣőĲШEÑ ÉШůŸĬĲũЮШÖƚŔŰŊШƣőŔƚШŔŰŉŸƖůċƣŔŸŰЯШŔƣШŔƚШ
ƓŸƚƚŔĤũĲШƣŸШǯŰĬШƣőĲШŔŰƣĲƖШċƖƖŔƻċũШƣŔůĲƚШŸŉШŸĦĦƨƖƖĲŰĦĲƚШŸŉШĬŔǭĲƖĲŰƣШ~ÉШĲƻĲŰƣƚЯШƽŔƣőШċШ
ĦŸŰƚŔƚƣĲŰƣШ~ƽШċŰĬШ ũŸĦċƣŔŸŰЮШ ÑőŔƚШ ƚƣŸĦőċƚƣŔĦШ ƚĲƣШ ƖĲƚƨũƣĲĬШ ŔŰШ ċũůŸƚƣШ ΟΜΜЯΜΜΜШ
ŔŰĬĲƓĲŰĬĲŰƣШ~ÉШĲƻĲŰƣƚЮШÑŸШőĲũƓШƻŔƚƨċũŔǍĲШƣőĲШĬŔǭĲƖĲŰĦĲƚШĤĲƣƽĲĲŰШĦċƣċũŸŊƨĲƚЯШċШ
ƚƨĤƚĲƣШĦŸŰƣċŔŰŔŰŊШŸŰũǃШƣőĲШǯƖƚƣШΝΡΜШǃĲċƖƚШŸŉШĲċĦőШĦċƣċũŸŊƨĲШŔƚШĬŔƚƓũċǃĲĬШŔŰШ[ŔŊƨƖĲШ
ΟЮΝΝЮШcĲƖĲШŔƣШŔƚШƓŸƚƚŔĤũĲШƣŸШƻŔƚƨċũũǃШĬŔƚĦĲƖŰШċШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲШŔŰШƣőĲШũŸƽĲƖШ
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ÉÉEÉÉ~E Ñ 

Âċ Ŋ дЮҍЮΩΧ 

 

 
 
 
 
 

ůċŊŰŔƣƨĬĲШĲƻĲŰƣƚШыŔЮĲЮЯШ~ƽШΠЮΜШċŰĬШΡЮΜьШĦũƨƚƣĲƖĲĬШċƖŸƨŰĬШũċƖŊĲƖШĲċƖƣőƕƨċťĲƚШŔŰШƣőĲШ
EÑ ÉШƚŔůƨũċƣŔŸŰШƽőŔũĲШƣőĲШÂŸŔƚƚŸŰŔċŰШůŸĬĲũШƓƖŸĬƨĦĲƚШůŸƖĲШƚĦċƣƣĲƖĲĬШŔŰĬĲƓĲŰĬĲŰƣШ
ĲƻĲŰƣƚЮШ fŰШ ƣőŔƚШƚőŸƖƣШƣŔůĲШ ƽŔŰĬŸƽЯШ ƣőĲШ EÑ ÉШ ĦċƣċũŸŊƨĲШ ĦŸŰƣċŔŰƚШ ŸƻĲƖШ ΝΡΜΜШ
ĲċƖƣőƕƨċťĲƚЯШƽőŔũĲШƣőĲШÂŸŔƚƚŸŰŔċŰШůŸĬĲũШŸŰũǃШΠΡΜЮШ 

Clustered (ETAS) 

 

MS (Poisson) 

 
(a) (b) 

[ŔŊƨƖĲЮΦдΤΤЮЮ[ŔƖƚƣЮΤΨΣЮǃĲċƖƚЮŸŉЮƣőĲЮёċђЮ9ũƨƚƣĲƖĲĬЮƚĲŔƚůŔĦŔƣǃЮċŰĬЮёĤђЮÂŸŔƚƚŸŰŔċŰЮ~ÉцŸŰũǃЮ
ĦċƣċũŸŊƨĲƚЮŔŰЮƣőĲЮƖĲŊŔŸŰЮċƖŸƨŰĬЮƣőĲЮĦċƚĲЮƚƣƨĬǃЮƚŔƣĲдЮ ŸƣĲжЮƣőĲЮũŸĦċƣŔŸŰЮŸŉЮƣőĲЮƚŔƣĲЮŔƚЮ

ƚőŸƽŰЮĤǃЮċЮƚƣċƖд 

[ŸƖШĲċĦőШĲƻĲŰƣЯШƣőĲШĦċƣċũŸŊƨĲƚШĦŸŰƣċŔŰШŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШƣőĲШůċŊŰŔƣƨĬĲЯШĬĲƓƣőЯШċŰĬШ
ĲƓŔĦĲŰƣƖĲЯШƽőŔĦőШƽŔũũШĤĲШƨƚĲĬШƣŸШƣƖċĦťШƣőĲШ?ÉШŸŉШƣőĲШĤƨŔũĬŔŰŊШĬƨƖŔŰŊШƣőĲШƖŔƚťШ
ĦċũĦƨũċƣŔŸŰƚШŉŸƖШ§ƓƣŔŸŰШΟЯШċƚШĲǂƓũċŔŰĲĬШũċƣĲƖЮШ§ŰũǃШĲƻĲŰƣƚШƽŔƣőШ~ƽӄШΠЮΜШċŰĬШƽŔƣőŔŰШΞΜΜШ
ťůШƽĲƖĲШĦŸŰƚŔĬĲƖĲĬШŉŸƖШƣőĲШƖŔƚťШĦċũĦƨũċƣŔŸŰƚЮШ[ŸƖШĲċĦőШĲƻĲŰƣШŔŰШƣőĲШƣƽŸШĦċƣċũŸŊƨĲƚЯШ
ƽĲШƚċůƓũĲĬШŸŰĲШƖĲċũŔǍċƣŔŸŰШŸŉШƻŊÉШċƣШƣőĲШéŔƚƚŸШƚŔƣĲШƨƚŔŰŊШƣőĲШ7ŸŸƖĲШċŰĬШƣťŔŰƚŸŰШ
ыΞΜΜΥьШ]~ÂEЮШ[ŔŊƨƖĲШΟЮΝΞċШƚőŸƽƚШƣőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШĲƻĲŰƣƚШŔŰШƣőĲШ~ÉрŸŰũǃШċŰĬШ
ĦũƨƚƣĲƖĲĬШƚĲŔƚůŔĦŔƣǃШĦċƣċũŸŊƨĲƚЯШƽőŔũĲШ[ŔŊƨƖĲШΟЮΝΞĤШĦŸůƓċƖĲƚШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШ
ƻŊÉШőċǍċƖĬШĦƨƖƻĲƚШŉŸƖШƣőĲШƚċůĲШĦċƚĲƚЮШÑőĲШőċǍċƖĬШŔŰĦƖĲċƚĲЯШƖĲǰĲĦƣĲĬШŔŰШ[ŔŊƨƖĲШ
ΟЮΝΞĤЯШŔŰШƣĲƖůƚШŸŉШƣőĲШċŰŰƨċũШƓƖŸĤċĤŔũŔƣǃШŸŉШĲǂĦĲĲĬŔŰŊШƻŊÉШŸŉШŔŰƣĲŰƚŔƣŔĲƚШũċƖŊĲШ
ĲŰŸƨŊőШƣŸШĦċƨƚĲШĤƨŔũĬŔŰŊШĬċůċŊĲШŔƚШƚŔŊŰŔǯĦċŰƣШċŰĬШƚőŸƨũĬШŰŸƣШĤĲШŰĲŊũĲĦƣĲĬШŔŰШƖŔƚťШ
ĦċũĦƨũċƣŔŸŰƚЯШċƚШƓƖĲƻŔŸƨƚũǃШőŔŊőũŔŊőƣĲĬШŔŰШĲċƖũŔĲƖШƚƣƨĬŔĲƚШыËŔƓĨŔħШĲƣШċũЮЯШΞΜΞΞьЮ 
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[ŔŊƨƖĲЮΦдΤΥЮёċђЮ ƨůĤĲƖЮŸŉЮĲƻĲŰƣƚЮƓĲƖЮůċŊŰŔƣƨĬĲЮĤŔŰЮĦŸŰƣċŔŰĲĬЮŔŰЮƣőĲЮ~ÉцŸŰũǃЮċŰĬЮ
ĦũƨƚƣĲƖĲĬЮƚĲŔƚůŔĦŔƣǃЮёEÑ ÉђЮĦċƣċũŸŊƨĲƚзЮёĤђЮ ŰŰƨċũЮƓƖŸĤċĤŔũŔƣǃЮŸŉЮĲǂĦĲĲĬŔŰŊЮĬŔǭĲƖĲŰƣЮ

ũĲƻĲũƚЮŸŉЮ ƻŊÉ ЮŉŸƖЮƣőĲЮ~ÉцŸŰũǃЮċŰĬЮĦũƨƚƣĲƖĲĬЮƚĲŔƚůŔĦŔƣǃЮĦċƚĲƚдЮ 

ÑőĲШƖŔƚťШĦċũĦƨũċƣŔŸŰƚЯШŉŸũũŸƽШċШ~ŸŰƣĲШ9ċƖũŸШƚŔůƨũċƣŔŸŰШċƓƓƖŸċĦőЯШőċƻĲШƣőĲШƣƽŸŉŸũĬШ
ŸĤŢĲĦƣŔƻĲШŸŉШĲƻċũƨċƣŔŰŊШċьШƣőĲШċŰŰƨċũШƓƖŸĤċĤŔũŔƣŔĲƚШƣőċƣШĲċĦőШŸŰĲШŸŉШƣőĲШǯƻĲШĤƨŔũĬŔŰŊШ
ƽŔũũШĲŰĬШƨƓШŔŰШċШŊŔƻĲŰШ?ÉШŸƖШƽŸƖƚĲбШċŰĬШĤьШƣőĲШũŸƚƚШőċǍċƖĬШĦƨƖƻĲƚШċŰĬШĦŸƖƖĲƚƓŸŰĬŔŰŊШ
ċƻĲƖċŊĲШċŰŰƨċũШũŸƚƚĲƚЮШÉƣĲƓШΝШŔŰƻŸũƻĲƚШƣőĲШƚŔůƨũċƣŔŸŰШŸŉШƻŊÉШċƣШƣőĲШƚŔƣĲШŉŸƖШĲċĦőШ
ĲċƖƣőƕƨċťĲШŔŰШƣőĲШĦċƣċũŸŊƨĲШŸĦĦƨƖƖŔŰŊШŔŰШċŰǃШŊŔƻĲŰШǃĲċƖЮШ]ŔƻĲŰШƣőċƣШŔŰƣĲŰƚŔƣǃШƻċũƨĲЯШƽĲШ
ŉŸũũŸƽĲĬШ ŔŰШ ÉƣĲƓШ ΞШ ƽŔƣőШ ƣőĲШ ƚŔůƨũċƣŔŸŰШ ŸŉШ ƣőĲШ ?ÉШ ŸŉШ ƣőĲШ ĤƨŔũĬŔŰŊШ ƨƚŔŰŊШ ƣőĲШ
ĦŸƖƖĲƚƓŸŰĬŔŰŊШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƽőŸƚĲШƓċƖċůĲƣĲƖƚќШƻċũƨĲƚШċƖĲШƖĲƓŸƖƣĲĬШŔŰШƣċĤũĲШΠЮШfŰШ
ĲċĦőШŸŰĲШŸŉШƣőĲШƣőƖĲĲШŸƓƣŔŸŰƚЯШċƣШƣőĲШĤĲŊŔŰŰŔŰŊШŸŉШƣőĲШǃĲċƖШĲċĦőШĤƨŔũĬŔŰŊШŔƚШċƚƚƨůĲĬШ
ƣŸШĤĲШŔŰШf?ÉΜЮШШfŰШƣőĲШƖŔƚťШĦċũĦƨũċƣŔŸŰƚШĦċƖƖŔĲĬШŸƨƣШŉŸƖШ§ƓƣŔŸŰƚШΝШċŰĬШΞШыŔЮĲЮЯШĤƨŔũĬŔŰŊƚШ
ċũƽċǃƚШŔŰШf?ÉΜШŉŸƖШĲƻĲƖǃШĲċƖƣőƕƨċťĲьЯШƣőĲШƚċůƓũŔŰŊШŸŉШƣőĲШ[?ÉШŉŸƖШĲċĦőШĲƻĲŰƣШŔƚШ
ƓĲƖŉŸƖůĲĬШƨƚŔŰŊШƣőĲШŔŰƣċĦƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЯШƽőĲƖĲċƚШŉŸƖШ§ƓƣŔŸŰШΟЯШƽőŔĦőШċĦĦŸƨŰƣƚШŉŸƖШ
ĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰЯШƣőĲШ?ÉрĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШċƖĲШƨƣŔũŔǍĲĬШŔŰƚƣĲċĬЮШÑőĲШ
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[?ÉШŔƚШĦŸůƓƨƣĲĬШŉŸƖШċũũШĲƻĲŰƣƚШŔŰШċШǃĲċƖШċŉƣĲƖШƣőĲШǯƖƚƣЯШŔŉШċŰǃЮШfŉШċШĤƨŔũĬŔŰŊШƖĲċĦőĲƚШ
[?ÉΡШŉŸƖШċШŊŔƻĲŰШĲċƖƣőƕƨċťĲЯШŔƣШŔƚШƖĲůŸƻĲĬШŉƖŸůШƣőĲШĦċũĦƨũċƣŔŸŰƚШĦċƖƖŔĲĬШŸƨƣШŉŸƖШ§ƓƣŔŸŰШ
ΟШŉŸƖШƣőĲШĲċƖƣőƕƨċťĲƚШŔŰШƣőĲШƚċůĲШǃĲċƖЮШ ƣШƣőĲШĤĲŊŔŰŰŔŰŊШŸŉШċШŰĲƽШǃĲċƖШŸŉШƚŔůƨũċƣĲĬШ
ƚĲŔƚůŔĦŔƣǃШƣőĲШĬċůċŊĲШƚƣċƣĲШŸŉШĲċĦőШĤƨŔũĬŔŰŊШŔƚШƖĲƚĲƣШƣŸШf?ÉΜШŔŰШċũũШƣőƖĲĲШŸƓƣŔŸŰƚЮШÑőĲШ
ċŰŰƨċũШƓƖŸĤċĤŔũŔƣǃШŸŉШƖĲċĦőŔŰŊШŸƖШĲǂĦĲĲĬŔŰŊШċŰǃШŊŔƻĲŰШ?ÉШċƣШũĲċƚƣШŸŰĦĲШŔƚШƣőĲŰШ
ĦŸůƓƨƣĲĬШĤǃШĦŸƨŰƣŔŰŊШƣőĲШŰƨůĤĲƖШŸŉШǃĲċƖƚШƽőĲƖĲШċШ?ÉШŔƚШƖĲċĦőĲĬШŸƖШĲǂĦĲĲĬĲĬШ
ĬŔƻŔĬĲĬШĤǃШƣőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШǃĲċƖƚШыŔЮĲЮЯШΝΜΜЮΜΜΜШǃĲċƖƚьЮШ ŸƣĲШƣőċƣШƣŸШċĦĦŸƨŰƣШŉŸƖШƣőĲШ
ƨŰĦĲƖƣċŔŰƣǃШŔŰШƣőĲШƚċůƓũŔŰŊШƓƖŸĦĲƚƚЯШƽĲШĦŸŰƚŔĬĲƖĲĬШΡΜШƖĲċũŔǍċƣŔŸŰƚШŸŉШƣőĲШ?ÉШƓĲƖШ
ĲƻĲŰƣЮШÑőĲШƨŰĦĲƖƣċŔŰƣǃШŔŰШƣőĲШƻŊÉЮŉŸƖШċŰǃШŊŔƻĲŰШĲċƖƣőƕƨċťĲШŔƚШƚŸůĲƽőċƣШċĦĦŸƨŰƣĲĬШ
ŉŸƖШĤǃШƚŔůƨũċƣŔŰŊШƚƨĦőШũŸŰŊШĦċƣċũŸŊƨĲƚШƣőċƣШĦŸŰƣċŔŰШůċŰǃШĲċƖƣőƕƨċťĲƚШƽŔƣőШƚŔůŔũċƖШ
ůċŊŰŔƣƨĬĲШċŰĬШĲƓŔĦĲŰƣƖĲШũŸĦċƣŔŸŰЮ 

 
[ŔŊƨƖĲЮΦдΤΦЮЮ~ĲĬŔċŰЮċŰŰƨċũЮƓƖŸĤċĤŔũŔƣǃЮŸŉЮĲǂĦĲĲĬċŰĦĲЮŸŉЮċũũЮ?ÉЮŉŸƖЮċũũЮĤƨŔũĬŔŰŊƚЮ

ĦŸŰƚŔĬĲƖŔŰŊЮƣőĲЮƣőƖĲĲЮƖŔƚťЮĦċũĦƨũċƣŔŸŰЮŸƓƣŔŸŰƚжЮ~ÉцŸŰũǃЮċŰĬЮŔŰƣċĦƣЮĤƨŔũĬŔŰŊƚЮё§ƓƣŔŸŰЮΤеЮ
~ÉцŔŰƣċĦƣЮŔŰЮũĲŊĲŰĬђзЮĦũƨƚƣĲƖĲĬЮƚĲŔƚůŔĦŔƣǃЮċŰĬЮŔŰƣċĦƣЮĤƨŔũĬŔŰŊƚЮёŸƓƣŔŸŰЮΥеЮ9ũƨƚƣдцŔŰƣċĦƣЮŔŰЮ
ũĲŊĲŰĬђзЮċŰĬЮĦũƨƚƣĲƖĲĬЮƚĲŔƚůŔĦŔƣǃЮċŰĬЮĤƨŔũĬŔŰŊƚЮƽŔƣőЮĦƨůƨũċƣŔƻĲЮĬċůċŊĲЮё9д?дђЮё§ƓƣŔŸŰЮ

ΦеЮ9ũƨƚƣдц9д?дЮŔŰЮũĲŊĲŰĬђдЮÑőĲЮĤũċĦťЮĤċƖƚЮƚőŸƽЮƣőĲЮΨцάΨƣőЮƓĲƖĦĲŰƣŔũĲƚд 

[ŔŊƨƖĲШΟЮΝΟШƚőŸƽƚШƣőĲШƖĲƚƨũƣƚШŸŉШƣőĲШĬċůċŊĲШċŰċũǃƚŔƚШŉŸƖШċũũШǯƻĲШĦċƚĲШƚƣƨĬǃШĤƨŔũĬŔŰŊƚЮШ
cĲƖĲШŔƣШŔƚШĦũĲċƖШƣőċƣШŰĲŊũĲĦƣŔŰŊШĦũƨƚƣĲƖĲĬШƚĲŔƚůŔĦŔƣǃШŔŰШƣőĲШőċǍċƖĬШĦŸůƓƨƣċƣŔŸŰƚШċŰĬШ
ĬċůċŊĲШ ċĦĦƨůƨũċƣŔŸŰШŔŰШ ƣőĲШ ŉƖċŊŔũŔƣǃШ ĦċũĦƨũċƣŔŸŰƚШƓƖŸƻŔĬĲƚШ ċШ ƚŔŊŰŔǯĦċŰƣШ
ƨŰĬĲƖĲƚƣŔůċƣŔŸŰШ ŸŉШ ƣőĲШƓƖŸĤċĤŔũŔƣǃШŸŉШƖĲċĦőŔŰŊШ ŸƖШĲǂĦĲĲĬŔŰŊШ ĬċůċŊĲШ ƚƣċƣĲƚЯШ
ĲƚƓĲĦŔċũũǃШƣőĲШůŸƖĲШƚĲƻĲƖĲШŸŰĲƚЮШ~ŸƖĲШƚƓĲĦŔǯĦċũũǃЯШċĦĦŸƨŰƣŔŰŊШŸŰũǃШŉŸƖШĦũƨƚƣĲƖĲĬШ
ƚĲŔƚůŔĦŔƣǃШыŔЮĲЮЯШ§ƓƣŔŸŰШΞьШũĲċĬƚШƣŸШċŰШŔŰĦƖĲċƚĲШŸŉШƣőĲШƓƖŸĤċĤŔũŔƣǃШŸŉШĲǂĦĲĲĬċŰĦĲШ
ĤĲƣƽĲĲŰШΡΜӖШƣŸШΝΤΦӖШĦŸůƓċƖĲĬШƣŸШƣőĲШ~ÉШŸŰũǃШĦċƚĲШыŔЮĲЮЯШ§ƓƣŔŸŰШΝьЮШÑőĲШċĬĬŔƣŔŸŰċũШ
ĲǭĲĦƣƚШ ŸŉШ ĬċůċŊĲШ ċĦĦƨůƨũċƣŔŸŰШ ыŔЮĲЮЯШ §ƓƣŔŸŰШ ΟьШ ĲũĲƻċƣĲШ ƣőĲШ ƓƖŸĤċĤŔũŔƣŔĲƚШ ŸŉШ
ĲǂĦĲĲĬċŰĦĲШĤǃШΣΜӖШƣŸШΟΜΜӖШĦŸůƓċƖĲĬШƣŸШƣőŸƚĲШŸŉШƣőĲШƣƖċĬŔƣŔŸŰċũШ§ƓƣŔŸŰШΝЮШÉƨĦőШ
ƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲůĲŰƣƚШőċƻĲШċũƚŸШĤĲĲŰШ ŔĬĲŰƣŔǯĲĬШ ƽőĲŰШ ċĬĬƖĲƚƚŔŰŊШ ĦƨůƨũċƣŔƻĲШ
ĬċůċŊĲШ ŉŸƖШ ĬŔǭĲƖĲŰƣШ ƚƣƖƨĦƣƨƖċũШ ƣǃƓĲƚШ ŔŰШŸƣőĲƖШ ƚƣƨĬŔĲƚШыfĲƖƻŸũŔŰŸШ ĲƣШ ċũЮЯШ ΞΜΞΜбШ
ÂċƓċĬŸƓŸƨũŸƚШċŰĬШ7ċǍǍƨƖƖŸЯШΞΜΞΝбШfċĦŸũĲƣƣŔШĲƣШċũЮЯШΞΜΞΠьЮ 
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(a) 

    
ыĤь 

 

[ŔŊƨƖĲЮΦдΤΧЮёċђЮЮxŸƚƚЮĲǂĦĲĲĬċŰĦĲЮĦƨƖƻĲЮŉŸƖЮƣőĲЮéŔƚƚŸЮĤƨŔũĬŔŰŊЮċŰĬЮёĤђЮ xЮƖċƣŔŸЮŉŸƖЮċũũЮ
ĦċƚĲЮƚƣƨĬǃЮĤƨŔũĬŔŰŊƚЮŉŸƖЮџ~ÉцŸŰũǃЮŔŰƣċĦƣѠЮё§ƓƣŔŸŰЮΤђеЮџĦũƨƚƣĲƖĲĬЮŔŰƣċĦƣѠЮё§ƓƣŔŸŰЮΥђЮċŰĬЮ
џĦũƨƚƣĲƖĲĬЮƽŔƣőЮĦƨůƨũċƣŔƻĲЮĬċůċŊĲѠЮё§ƓƣŔŸŰЮΦђдЮ ŸƣĲжЮxŸƚƚЮĲǂĦĲĲĬċŰĦĲЮĦƨƖƻĲƚЮŉŸƖЮċũũЮ

ŸƣőĲƖЮĤƨŔũĬŔŰŊƚЮĦċŰЮĤĲЮŉŸƨŰĬЮŔŰЮƣőĲЮċƓƓĲŰĬŔǂд 

ƚШůĲŰƣŔŸŰĲĬШĲċƖũŔĲƖЯШƣőĲШƖŔƚťШĦċũĦƨũċƣŔŸŰƚШƽĲƖĲШĲǂƣĲŰĬĲĬШĤĲǃŸŰĬШĬċůċŊĲШĦŸůƓƨƣĲШ
ũŸƚƚШőċǍċƖĬШĦƨƖƻĲƚШċŰĬШƣőĲШĲǂƓĲĦƣĲĬШũŸƚƚĲƚШƣŸШƣőĲШǯƻĲШĤƨŔũĬŔŰŊƚШƨƚŔŰŊШƣőĲШƚċůĲШƣőƖĲĲШ
ŸƓƣŔŸŰƚЮШ [ŸƖШ ƣőŔƚШ ƚĲĦŸŰĬШ ƓċƖƣШ ŸŉШ ƣőĲШ ƖŔƚťШ ĦŸůƓƨƣċƣŔŸŰƚЯШ ƽĲШ ĲůƓũŸǃĲĬШ ƣőĲШ
ĦŸŰƚĲƕƨĲŰĦĲШůŸĬĲũШŸŉШ?ŸũĦĲШĲƣШċũЮЯШыΞΜΜΣьЯШƽőŔĦőШƽċƚШĬĲƖŔƻĲĬШŉŸƖШfƣċũŔċŰШÖÅ~Ш
ĤƨŔũĬŔŰŊƚЮШÑőŔƚШůŸĬĲũШċƚƚŔŊŰƚШċШũŸƚƚШƖċƣŔŸШыxÅьЯШŰċůĲũǃШƖĲƓċŔƖШĦŸƚƣШĬŔƻŔĬĲĬШĤǃШƣŸƣċũШ
ƖĲƓũċĦĲůĲŰƣШĦŸƚƣШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲЯШƣŸШĲċĦőШ?ÉШĤċƚĲĬШŸŰШċШ7ĲƣċШĬŔƚƣƖŔĤƨƣŔŸŰЮШÑőĲШ
ůĲĬŔċŰШxÅƚШŸŉШƣőŔƚШůŸĬĲũШċƖĲШΜЮΜΞЯШΜЮΝΠЯШΜЮΟΜЯШΜЮΥΞШċŰĬШΜЮΦΤЯШŉŸƖШ?ÉШΝШƣőƖŸƨŊőШΡЯШ
ƖĲƚƓĲĦƣŔƻĲũǃЮШÖƚŔŰŊШƣőŔƚШŔŰŉŸƖůċƣŔŸŰЯШŔƣШŔƚШƓŸƚƚŔĤũĲШƣŸШĲƚƣŔůċƣĲШƣőĲШũŸƚƚШƖċƣŔŸƚШĤċƚĲĬШŸŰШ
ƣőĲШ[?ÉШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲШċƣШƣőĲШĲŰĬШŸŉШĲċĦőШǃĲċƖЮШ[ŔŊƨƖĲШΟЮΝΠШĬŔƚƓũċǃƚШƣőĲШũŸƚƚШ
ĲǂĦĲĲĬċŰĦĲШĦƨƖƻĲШŸŉШƣőĲШéŔƚƚŸШƚƣƖƨĦƣƨƖĲЯШƽőĲƖĲШƣőĲШƣƽŸШŔŰĦƖĲċƚĲƚШĦċƨƚĲĬШĤǃШƣőĲШ
ŔŰĦũƨƚŔŸŰШŸŉШƚĲƕƨĲŰĦĲƚШċŰĬШƣőĲШůŸĬĲũũŔŰŊШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲШċƖĲШċƓƓċƖĲŰƣЮШ[ŸƖШ
ƣőĲШƚċůĲШƓƖŸĤċĤŔũŔƣǃШŸŉШĲǂĦĲĲĬċŰĦĲЯШŔƣШŔƚШƓŸƚƚŔĤũĲШƣŸШŸĤƚĲƖƻĲШũŸƚƚĲƚШƨƓШƣŸШƣőƖĲĲШƣŔůĲƚШ
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őŔŊőĲƖШ ƽőĲŰШ ŔŰĦũƨĬŔŰŊШ ĤŸƣőШ ĦƨůƨũċƣŔƻĲШ ĬċůċŊĲШ ċŰĬШ ŔŰĦƖĲċƚĲĬШőċǍċƖĬШ ŔŰШ ƣőĲШ
ĦċũĦƨũċƣŔŸŰƚЮШũƣĲƖŰċƣŔƻĲũǃЯШŉŸƖШƣőĲШƚċůĲШũŸƚƚШƖċƣŔŸƚШ§ƓƣŔŸŰШΟШŊŔƻĲƚШƓƖŸĤċĤŔũŔƣŔĲƚШŸŉШ
ĲǂĦĲĲĬċŰĦĲШƨƓШƣŸШΠШƣŔůĲƚШőŔŊőĲƖШƣőċŰШƣőĲШƽŔĬĲũǃШƨƚĲĬШ§ƓƣŔŸŰΝШƽőŔĦőШĦŸŰƚŔĬĲƖƚШ~ÉШ
ŸŰũǃШċŰĬШĤƨŔũĬŔŰŊƚШċũƽċǃƚШŔŰƣċĦƣЮШfŰШƣĲƖůƚШŸŉШċƻĲƖċŊĲШċŰŰƨċũШũŸƚƚШы xьШƖċƣŔŸЯШ[ŔŊƨƖĲШ
ΟЮΝΠĤШƚőŸƽƚШċŰШŸƻĲƖċũũШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲШŉƖŸůШƣőĲШƣƖċĬŔƣŔŸŰċũШ§ƓƣŔŸŰШΝШċƓƓƖŸċĦőЮШ
fŰШ§ƓƣŔŸŰШΞЯШƽőŔĦőШĦŸŰƚŔĬĲƖƚШƣőĲШċĬĬŔƣŔŸŰċũШőċǍċƖĬШĬƨĲШƣŸШƣőĲШƚĲƕƨĲŰĦĲƚЯШƣőĲШ
ŔŰĦƖĲċƚĲШƖċŰŊĲƚШŉƖŸůШΟΜӖШƣŸШΣΜӖЯШƽőŔũĲШŔŰШ§ƓƣŔŸŰШΟЯШƽőĲŰШĤŸƣőШƣőĲШċĬĬŔƣŔŸŰċũШőċǍċƖĬШ
ċŰĬШĦƨůƨũċƣŔƻĲШĬċůċŊĲШċƖĲШċĦĦŸƨŰƣĲĬШŉŸƖЯШŔƣШƖċŰŊĲƚШŉƖŸůШΠΡӖШƣŸШΥΡӖЮШÑőĲƚĲШ
ĦőċŰŊĲƚЯШƽőŔũĲШũŸƽĲƖШƣőċŰШƣőŸƚĲШŸĤƚĲƖƻĲĬШŸŰШƣőĲШƓƖŸĤċĤŔũŔƣŔĲƚШŸŉШĲǂĦĲĲĬŔŰŊШċШŊŔƻĲŰШ
?ÉЯШċƖĲШƚƣŔũũШƻĲƖǃШƚŔŊŰŔǯĦċŰƣШŉŸƖШůċŰǃШƓƖċĦƣŔĦċũШċƓƓũŔĦċƣŔŸŰƚЯШƚƨĦőШċƚШĲċƖƣőƕƨċťĲШ
ŔŰƚƨƖċŰĦĲШƓƖŔĦŔŰŊЮШ ƚШƚƣċƣĲĬШƓƖĲƻŔŸƨƚũǃЯШƣőĲШůċŔŰШŉŸĦƨƚШőĲƖĲШŔƚШƣŸШŔŰƻĲƚƣŔŊċƣĲШƣőĲШ
ŔůƓċĦƣШŸŉШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШŸŰШÖÅ~ШƚƣƖƨĦƣƨƖĲƚШƖċƣőĲƖШƣőċŰШƣŸШƓƖŸĬƨĦĲШċĦĦƨƖċƣĲШ
ĲƚƣŔůċƣŔŸŰƚШŸŉШƣőĲШĲǂċĦƣШƖŔƚťШŸŉШĲċĦőШċƚƚĲƣЮШcŸƽĲƻĲƖЯШƣőĲШƖĲƚƨũƣƚШƚőŸƽШƣőċƣШƣőĲШ
ŔŰĦũƨƚŔŸŰШŸŉШĬċůċŊĲШƓƖŸŊƖĲƚƚŔŸŰШőċĬШĬŔǭĲƖĲŰƣШĲǭĲĦƣƚШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШċŊĲШŸŉШƣőĲШ
ƚƣƖƨĦƣƨƖĲƚЮШcĲƖĲШƣőĲШŸũĬĲƖШƚƣƖƨĦƣƨƖĲƚШĬŔĬШŸĤƚĲƖƻĲШċШůŸƖĲШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲШŔŰШőŔŊőШ
ĬċůċŊĲШċŰĬШĦŸũũċƓƚĲШƖċƣĲƚШƽőŔũĲШƣőĲШůŸĬĲƖŰШĤƨŔũĬŔŰŊƚШƚőŸƽĲĬШċШũċƖŊĲƖШŔŰĦƖĲċƚĲШŔŰШ
ƣĲƖůƚШŸŉШƣőĲШũŸƽĲƖШũĲƻĲũƚШŸŉШĬċůċŊĲЮШÑőŔƚШŔƚШƖĲǰĲĦƣĲĬШŔŰШőŔŊőĲƖШũŸƚƚĲƚШŸŰĦĲШĬċůċŊĲШ
ċĦĦƨůƨũċƣŔŸŰШŔƚШŔŰĦũƨĬĲĬЯШŊŔƻĲŰШƣőĲШőŔŊőĲƖШŉƖĲƕƨĲŰĦǃШŸŉШũŸƽĲƖШĬċůċŊĲШĲǭĲĦƣƚЮ 

ΟЮΦ 9§ 9xÖÉf§ É 
ÑőŔƚШĦőċƓƣĲƖШŉŸĦƨƚĲĬШŸŰШċƚƚĲƚƚŔŰŊШƣőĲШĲǭĲĦƣƚШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŉŸƖШÖÅ~Ш
ĤƨŔũĬŔŰŊƚШŔŰШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚШƣőƖŸƨŊőШċШĦŸůƓŸŰĲŰƣШůĲƣőŸĬШƣőċƣШƨƣŔũŔǍĲƚШċШE?ÂЮƣőċƣШ
ůŸŰŸƣŸŰŔĦċũũǃШ ŔŰĦƖĲċƚĲƚШ ċŉƣĲƖШ ĲċĦőШ ƚőŸĦťЮШ ÑőŔƚШE?ÂШ ĦċŰШĤĲШ ƨƚĲĬШ ċũŸŰŊШ ƽŔƣőШ
ĦũƨƚƣĲƖĲĬШƚĲŔƚůŔĦŔƣǃШőċǍċƖĬШůŸĬĲũƚШƣŸШƓƖŸƓĲƖũǃШĲƚƣŔůċƣĲШƣőĲШĬċůċŊĲШċŰĬШũŸƚƚĲƚШƣŸШ
ƚƣƖƨĦƣƨƖĲƚШĦċƨƚĲĬШĤǃШċũũШĲċƖƣőƕƨċťĲƚШċŰĬШŰŸƣШŢƨƚƣШĤǃШůċŔŰƚőŸĦťƚШċƚШƣƖċĬŔƣŔŸŰċũũǃШ
ĬŸŰĲЮШÑőĲШƓƖŸƓŸƚĲĬШůĲƣőŸĬŸũŸŊǃШƽċƚШċƓƓũŔĲĬШŉŸƖШĤŸƣőШĤƨŔũĬŔŰŊрƚƓĲĦŔǯĦШċŰĬШƚŔƣĲр
ƚƓĲĦŔǯĦШƖŔƚťШċƚƚĲƚƚůĲŰƣƚШƣŸШǯƻĲШĦċƚĲШƚƣƨĬǃШÖÅ~ШĤƨŔũĬŔŰŊƚШũŸĦċƣĲĬШŔŰШ9ĲŰƣƖċũШfƣċũǃЮШ
ÑőĲШƚƓĲĦŔǯĦŔƣǃШƣŸШƣőĲШŊŔƻĲŰШĤƨŔũĬŔŰŊШċƣШƣőĲШŊŔƻĲŰШƚŔƣĲШƽċƚШĲŰƚƨƖĲĬШĤǃШƣőĲШƚĲũĲĦƣŔŸŰШŸŉШ
~ÉШċŰĬШ ÉШőċǍċƖĬрĦŸŰƚŔƚƣĲŰƣШŊƖŸƨŰĬШůŸƣŔŸŰШƖĲĦŸƖĬƚШċƚШŔŰƓƨƣШƣőĲШċŰċũǃƣŔĦċũũǃШĬĲƖŔƻĲĬШ
ŉƖċŊŔũŔƣǃШŉƨŰĦƣŔŸŰƚЮШÑőĲШƓƖŸƓŸƚĲĬШůĲƣőŸĬŸũŸŊǃШƽċƚШǯƖƚƣШƻċũŔĬċƣĲĬШĤǃШĦŸůƓċƖŔŰŊШƣőĲШ
ĬċůċŊĲШƚƣċƣĲƚШƓƖĲĬŔĦƣĲĬШĤǃШŔƣШƽŔƣőШƣőĲШŸĤƚĲƖƻĲĬШĬċůċŊĲƚШƣőċƣШŸŰĲШŸŉШƣőĲШǯƻĲШ
ĤƨŔũĬŔŰŊƚШƚƨƚƣċŔŰĲĬШċŉƣĲƖШĲċĦőШŸŰĲШŸŉШƣőĲШƣőƖĲĲШůċŔŰШĲċƖƣőƕƨċťĲƚШŸĦĦƨƖƖĲĬШĬƨƖŔŰŊШƣőĲШ
ΞΜΝΣрΝΤШ9ĲŰƣƖċũШfƣċũǃШƚĲƕƨĲŰĦĲЮШÑőŔƚШůĲƣőŸĬŸũŸŊǃШĦċŰШĦċƓƣƨƖĲШƣőĲШĲƻŸũƨƣŔŸŰШŸŉШ
ĬċůċŊĲШĲƻĲŰШŔŰШĦċƚĲƚШƽőĲƖĲШƣőĲШŔŰƣĲŰƚŔƣǃШŸŉШċШŊƖŸƨŰĬШůŸƣŔŸŰШŔƚШƽĲċťĲƖШƣőċŰШƣőċƣШ
ĦċƨƚĲĬШ ĤǃШ ƓƖĲƻŔŸƨƚШ ƚőŸĦťƚЮШ ÑőŔƚШ ŔƚШ ċШ ŉĲċƣƨƖĲШƣőċƣШ ƣőċƣШ ĬŔƚƓũċĦĲůĲŰƣрĤċƚĲĬШ
ċƚƚĲƚƚůĲŰƣƚШŉċŔũШƣŸШĦċƓƣƨƖĲЮШfŰШƣĲƖůƚШŸŉШŉƖċŊŔũŔƣǃЯШƣőĲШĬċůċŊĲрĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШ
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ĦƨƖƻĲƚШƖĲƻĲċũĲĬШƚŔŊŰŔǯĦċŰƣШĬĲƻŔċƣŔŸŰƚШĦŸůƓċƖĲĬШƣŸШƣőŸƚĲШŉŸƖШƣőĲШŔŰƣċĦƣШĦċƚĲЯШƚőŸƽŔŰŊШ
ƚƨĤƚƣċŰƣŔċũШƖĲĬƨĦƣŔŸŰƚШŔŰШůĲĬŔċŰШĦċƓċĦŔƣǃШċŰĬШŔŰĦƖĲůĲŰƣƚШŔŰШƣőĲШĬŔƚƓĲƖƚŔŸŰШċƚШƣőĲШ
ƚƣƖƨĦƣƨƖĲШĲǂƓĲƖŔĲŰĦĲƚШƓƖŸŊƖĲƚƚŔƻĲШĬċůċŊĲЮШÑőŔƚШĲǭĲĦƣШŔƚШůŸƖĲШƓƖŸŰŸƨŰĦĲĬШƽőĲŰШƣőĲШ
ƚƣƖƨĦƣƨƖĲШƣƖċŰƚŔƣŔŸŰƚШŉƖŸůШŸŰĲШĬċůċŊĲШƚƣċƣĲШƣŸШƣőĲШŰĲǂƣШůŸƖĲШƚĲƻĲƖĲЯШƽŔƣőШċШũĲƚƚĲƖШ
ĲǭĲĦƣШ ƚĲĲŰШ ŔŰШ ƣƖċŰƚŔƣŔŸŰƚШ ĤĲƣƽĲĲŰШ ůŸƖĲШ ĬŔƚƣċŰƣШ ĬċůċŊĲШ ƚƣċƣĲƚЮШ ÑőĲШ ĬċůċŊĲШ
ċƚƚĲƚƚůĲŰƣШŔŰĬŔĦċƣĲĬШƣőċƣШƣőĲШƓƖŸĤċĤŔũŔƣŔĲƚШŸŉШċШĤƨŔũĬŔŰŊШƖĲċĦőŔŰŊШŸƖШĲǂĦĲĲĬŔŰŊШċШ
ŊŔƻĲŰШ?ÉШĦŸƨũĬШƖŔƚĲШĤǃШċƚШůƨĦőШċƚШΝΥΜӖШƽőĲŰШƨƚŔŰŊШĬċůċŊĲШƚƣċƣĲрĬĲƓĲŰĬĲŰƣШ
ŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŔŰШƣċŰĬĲůШƽŔƣőШċŰШĲŰőċŰĦĲĬШőċǍċƖĬШůŸĬĲũШƣőċƣШċĦĦŸƨŰƣƚШŉŸƖШċũũШĲƻĲŰƣƚШ
ŔŰШċШƚĲƕƨĲŰĦĲЯШċƚШŸƓƓŸƚĲĬШƣŸШŸŰũǃШĦŸŰƚŔĬĲƖŔŰŊШůċŔŰƚőŸĦťƚШċŰĬШĤƨŔũĬŔŰŊƚШċũƽċǃƚШŔŰШ
ƣőĲШ ŔŰƣċĦƣШ ƚƣċƣĲШ ċƣШ ƣőĲШ ŸŰƚĲƣШ ŸŉШ ĲƻĲƖǃШƚőŸĦťЮШ [ŔŰċũũǃЯШ ƣőĲШ ũŸƚƚШ ĲƚƣŔůċƣĲƚШ ċũƚŸШ
ĬĲůŸŰƚƣƖċƣĲĬШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲƚЮШìőĲŰШċĦĦŸƨŰƣŔŰŊШŉŸƖШŔŰĦƖĲċƚĲĬШőċǍċƖĬШƽŔƣőŸƨƣШ
ĦŸŰƚŔĬĲƖŔŰŊШƣőĲШĲǭĲĦƣƚШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲЯШƣőĲШċƻĲƖċŊĲШċŰŰƨċũШũŸƚƚШĦċŰШĤĲШƨƓШƣŸШ
ΣΜӖШőŔŊőĲƖШƣőċŰШƣőĲШƻċũƨĲШŸŉШƣőĲШƣƖċĬŔƣŔŸŰċũШ~ÉрŸŰũǃШĦċƚĲЮШìőĲŰШĤŸƣőШőċǍċƖĬШċŰĬШ
ĦƨůƨũċƣŔƻĲШĬċůċŊĲШċƖĲШŉċĦƣŸƖĲĬШŔŰЯШƣőŔƚШĬŔǭĲƖĲŰĦĲШĦċŰШƖŔƚĲШƣŸШċƚШůƨĦőШċƚШΥΡӖЮШ 
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Âċ Ŋ дЮҍЮΪΥ 

 

 
 
 
 
 

Π ÅE]f§  xШ ÉÉEÉÉ~E ÑШ §[Ш ÖÅ~Ш 7Öfx?f ]ÉШ
99§Ö Ñf ]Ш[§ÅШ9Ö~Öx ÑféEШ? ~ ]EШ 

ΠЮΝ f ÑÅ§?Ö9Ñf§  
ÑőŔƚШĦőċƓƣĲƖШƽŔũũШĬĲċũШƽŔƣőШƣőĲШŔůƓċĦƣШŸŉШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚШŸŰШƖŔƚťШĲƚƣŔůċƣĲƚШċƣШċШ
ƖĲŊŔŸŰċũШƚĦċũĲЮШ ƚШċũũƨĬĲĬШŔŰШĲċƖũŔĲƖШƚĲĦƣŔŸŰƚЯШÖÅ~ШƚƣƖƨĦƣƨƖĲƚШċƖĲШċůŸŰŊШƣőĲШůŸƚƣШ
ƽŔĬĲƚƓƖĲċĬШĤƨŔũĬŔŰŊШƣǃƓĲƚШŔŰШůċŰǃШƚĲŔƚůŔĦċũũǃШċĦƣŔƻĲШƖĲŊŔŸŰƚЮШÑőĲǃШőċƻĲШċũƚŸШĤĲĲŰШ
ŸĤƚĲƖƻĲĬШƣŸШƓĲƖŉŸƖůШƓŸŸƖũǃШŔŰШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲƚЯШƚőŸƽŔŰŊШŸƻĲƖċũũШƣőĲШũċƖŊĲƚƣШ
ċůŸƨŰƣШŸŉШĬċůċŊĲШċŰĬШƣőĲШůŸƚƣШƚŔŊŰŔǯĦċŰƣШĦőċŰŊĲƚШŔŰШũĲƻĲũƚШŸŉШĬċůċŊĲШċŉƣĲƖШĲċĦőШ
ĲƻĲŰƣЮШ[ŸƖШĲǂċůƓũĲЯШŔŰШƣőĲШĦċƚĲШŸŉШƣőĲШ9őƖŔƚƣĦőƨƖĦőЯШ ĲƽШüĲċũċŰĬШƚĲƕƨĲŰĦĲШΞΜΝΜр
ΞΜΝΝШыfŰŊőċůШċŰĬШ]ƖŔǭŔƣőЯШΞΜΝΞьЯШċШũċƖŊĲШƓŸƖƣŔŸŰШŸŉШƣőĲШÖÅ~ШĤƨŔũĬŔŰŊƚШƚƨƚƣċŔŰĲĬШ
őĲċƻǃШĬċůċŊĲШċŉƣĲƖШƣőĲШǯƖƚƣШƚőŸĦťЯШċƚШŸŰũǃШΡΜӖШŸŉШƣőĲШĤƨŔũĬŔŰŊШƚƣŸĦťШĤĲŔŰŊШĬĲĲůĲĬШ
ƚċŉĲШƣŸШƖĲрĲŰƣĲƖЮШŉƣĲƖШƣőĲШƚĲĦŸŰĬШƚőŸĦťЯШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШĤƨŔũĬŔŰŊƚШĬĲĲůĲĬШƚċŉĲШƣŸШ
ĲŰƣĲƖШƽĲŰƣШĬŸƽŰШƣŸШΝΣӖЮШ ŉƣĲƖШƚƨĤƚĲƕƨĲŰƣШĲƻĲŰƣƚШŉƨƖƣőĲƖШĬċůċŊĲШŸĦĦƨƖƖĲĬЯШũĲċƻŔŰŊШ
ċƖŸƨŰĬШΤΡӖШŸŉШƣőĲШƣŸƣċũШÖÅ~ШĤƨŔũĬŔŰŊШƚƣŸĦťШŔŰШċШĦŸũũċƓƚĲШƚƣċƣĲШŸƖШĬĲůŸũŔƚőĲĬЮШ
ŰŸƣőĲƖШĦċƚĲШƽőĲƖĲШƣőĲШŔůƓċĦƣШŸŉШƚĲƻĲƖċũШƚĲŔƚůŔĦШĲƻĲŰƣƚШĦċƨƚĲĬШŔŰĦƖĲċƚŔŰŊШũĲƻĲũƚШŸŉШ

ĬċůċŊĲШ ƽċƚШ ƣőĲШ 9ĲŰƣƖċũШ fƣċũǃШ ΞΜΝΣрΞΜΝΤШ ƚĲƕƨĲŰĦĲШ ŸŉШ ĲƻĲŰƣƚЮШ ìőŔũĲШ ċШ
ĦŸůƓƖĲőĲŰƚŔƻĲШƚƣċƣŔƚƣŔĦƚШŸŰШƣőĲШĬċůċŊĲШŸŉШƣőĲƚĲШĲƻĲŰƣƚШĬŸШŰŸƣШĲǂŔƚƣЯШƚĲƻĲƖċũШƚƣƨĬŔĲƚШ
ыÉĲǂƣŸƚШĲƣШċũШΞΜΝΥЯШÉƣĲƽċƖƣШĲƣШċũШΞΜΝΤЯШÂƨƣƖŔŰŸШċŰĬШ?ќ ǃċũċШΞΜΝΦьШőċƻĲШőŔŊőũŔŊőƣĲĬШ
ƣőĲШĲƚĦċũċƣŔŰŊШĬċůċŊĲШŸĤƚĲƖƻĲĬШŔŰШƣőĲШĬŔǭĲƖĲŰƣШƣŸƽŰƚШċĦƖŸƚƚШƣőĲШƖĲŊŔŸŰЯШƓƖŔůċƖŔũǃШ
ĦŸŰƚŔƚƣŔŰŊШŸŉШÖÅ~ШĤƨŔũĬŔŰŊƚЮШ[ŸƖШŔŰƚƣċŰĦĲЯШƚŸůĲШƣŸƽŰƚШĬŔĬШŰŸƣШƚƨƚƣċŔŰШƚŔŊŰŔǯĦċŰƣШ
ũĲƻĲũƚШŸŉШĬċůċŊĲШċŉƣĲƖШƣőĲШǯƖƚƣШĲƻĲŰƣЯШőŸƽĲƻĲƖЯШċŉƣĲƖШƣőĲШƚĲƕƨĲŰĦĲШƣőĲШũĲƻĲũƚШŸŉШ
ĬċůċŊĲШŔŰĦƖĲċƚĲĬШƣŸШůŸĬĲƖċƣĲШыĲЮŊЮЯШ ŸƖĦŔċЯШÉċŰШÉĲƻĲƖŔŰŸЯШ9ċůĲƖŔŰŸьЯШŸƖШƚĲƻĲƖĲШ
ũĲƻĲũƚШŸŉШĬċůċŊĲШыĲЮŊЮЯШĦĦƨůŸũŔЯШéŔƚƚŸьЮШ§ƣőĲƖƚЯШƽőŔĦőШƚƨƚƣċŔŰĲĬШůŸĬĲƖċƣĲШĬċůċŊĲШ
ŔŰШƣőĲШŔŰŔƣŔċũШĲƻĲŰƣЯШƚƨǭĲƖĲĬШƚŔŊŰŔǯĦċŰƣũǃШƽŸƖƚĲШĦŸŰĬŔƣŔŸŰƚШċŉƣĲƖШƣőĲШƚĲƕƨĲŰĦĲШыĲЮŊЮЯШ
ůċƣƖŔĦĲЯШÑƨŉŸЯШÂĲƚĦċƖċШĬĲũШÑƖŸŰƣŸьЮ 

ÑŸШĦċƓƣƨƖĲШƣőĲШŔůƓċĦƣШŸŉШċШƚĲŔƚůŔĦШƚĲƕƨĲŰĦĲШŔŰШċШƖĲŊŔŸŰЯШŔƣШŔƚШĲƚƚĲŰƣŔċũШƣŸШĦƖĲċƣĲШƖŔƚťШ
ůŸĬĲũƚШƣőċƣШċĦĦƨƖċƣĲũǃШƖĲǰĲĦƣШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШċŰĬШĤĲőċƻŔŸƨƖШŸŉШƚƣƖƨĦƣƨƖĲƚШыŔЮĲЮЯШ
ĲǂƓŸƚƨƖĲШċŰĬШŉƖċŊŔũŔƣǃьШċũŸŰŊШƽŔƣőШċШőċǍċƖĬШůŸĬĲũШƣőċƣШċĦĦŸƨŰƣƚШŉŸƖШċũũШĲƻĲŰƣƚЮШ§ŉƣĲŰЯШ
ƖŔƚťШůŸĬĲũƚШċƖĲШƨƚĲĬШŰŸƣШŸŰũǃШƣŸШĲƚƣŔůċƣĲШĲĦŸŰŸůŔĦШũŸƚƚĲƚЯШĤƨƣШċũƚŸШƣŸШůĲċƚƨƖĲШƣőĲШ
ƓŸƚƚŔĤũĲШĬċůċŊĲШĲǂƓĲĦƣĲĬШƨŰĬĲƖШĦĲƖƣċŔŰШƚĦĲŰċƖŔŸƚЮШcŸƽĲƻĲƖЯШƣőĲШĦƨƖƖĲŰƣШƚƣċƣĲШŸŉШ
ƓƖċĦƣŔĦĲШ ŉŸƖШ ƖŔƚťШ ůŸĬĲũƚШ ŊĲŰĲƖċũũǃШ ŔŰĦŸƖƓŸƖċƣĲШŰĲŔƣőĲƖШƚĲŔƚůŔĦШ ƚĲƕƨĲŰĦĲƚШŰŸƖШ
ĦƨůƨũċƣŔƻĲШĬċůċŊĲШĤĲĦċƨƚĲШŸŉШƣőĲШŔŰĦƖĲċƚĲĬШĦŸůƓũĲǂŔƣǃШƣőċƣШƣőĲƚĲШĦőċŰŊĲƚШƽŸƨũĬШ
ŔŰƻŸũƻĲЮШÑőĲƚĲШũŔůŔƣċƣŔŸŰƚШĦċŰШũĲċĬШƣŸШċШƚŔŊŰŔǯĦċŰƣШƨŰĬĲƖĲƚƣŔůċƣŔŸŰШŸŉШƣőĲШƖŔƚťШŸŰШċШ
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ƓŸƖƣŉŸũŔŸШŸŉШƚƣƖƨĦƣƨƖĲƚЯШċƚШőċƚШĤĲĲŰШĬŔƚĦƨƚƚĲĬШŔŰШƓƖĲƻŔŸƨƚШƽŸƖťƚШыĲЮŊЮЯШÂċƓċĬŸƓŸũŸƨƚШ
ċŰĬШ7ċǍǍƨƖƖŸШΞΜΞΝЯШfċĦŸũĲƣƣŔШĲƣШċũШΞΜΞΠьЮ 

ÉĲƻĲƖċũШƽŸƖťƚШőċƻĲШŉŸĦƨƚĲĬШŸŰШĦŸůƓċƖŔŰŊШƣőĲШƓƖĲĬŔĦƣĲĬШĬċůċŊĲШŸŉШƣőĲШůŸĬĲũƚШƽŔƣőШ
ŸĤƚĲƖƻċƣŔŸŰƚШŸŉШƖĲċũШĲƻĲŰƣƚЯШƚƨĦőШċƚШƣőĲШĲċƖƣőƕƨċťĲШŔŰШxќ ƕƨŔũċШΞΜΜΦШыĬĲШÂŸƖƣŸШĲƣШċũШ
ΞΜΞΝЯШ7ŸƖǍŔШĲƣШċũШΞΜΝΦьЯШŸƖШƣőĲШ9ĲŰƣƖċũШfƣċũǃШΞΜΝΣШƚĲƕƨĲŰĦĲШы7ŸƖǍŔШĲƣШċũШΞΜΝΦьЮШÑőĲШ
ũċƣƣĲƖШĦŸůƓƨƣĲƚШĲƚƣŔůċƣĲĬШũĲƻĲũƚШŸŉШĬċůċŊĲШċŰĬШŉċƣċũŔƣŔĲƚЯШċŰĬШĦŸůƓċƖĲƚШƣőĲůШƽŔƣőШ
ƣőĲШŉċƣċũŔƣŔĲƚШŸĤƚĲƖƻĲĬЯШĤƨƣШŔƣШĬŸĲƚШŰŸƣШƻċũŔĬċƣĲШƣőĲШƖĲƚƨũƣƚШŔŰШƣĲƖůƚШŸŉШĬċůċŊĲШ
ĬŔƚƣƖŔĤƨƣŔŸŰШĬƨĲШƣŸШƣőĲШƨŰċƻċŔũċĤŔũŔƣǃШŸŉШƚǃƚƣĲůċƣŔĦШĬċůċŊĲШŸĤƚĲƖƻċƣŔŸŰƚЮШÑőŔƚШƚƣƨĬǃШ
ċũƚŸШůĲŰƣŔŸŰƚШƣőĲШŰĲĲĬШŸŉШŔŰĦŸƖƓŸƖċƣŔŰŊШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰЯШċƚШĬĲċũŔŰŊШƽŔƣőШ
ĲċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲƚШƽŔƣőŸƨƣШƨƓĬċƣŔŰŊШƣőĲШŉƖċŊŔũŔƣǃШŸƖШƻƨũŰĲƖċĤŔũŔƣǃШůŸĬĲũƚШƣŸШ
ċĦĦŸƨŰƣШŉŸƖШŔƣШƽŸƨũĬШũĲċĬШƣŸШƨŰĬĲƖĲƚƣŔůċƣŔŸŰШŸŉШĬċůċŊĲЮ 

ÑŸШĲƚƣŔůċƣĲШƣőĲШĬċůċŊĲЯШƣőĲƚĲШůŸĬĲũƚШƖĲƕƨŔƖĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƽőŔĦőШůƨƚƣШĤĲШĬĲƖŔƻĲĬШ
ŉŸƖШċШũċƖŊĲШƚĲƣШŸŉШĬŔǭĲƖĲŰƣШĤƨŔũĬŔŰŊƚЯШƨƚƨċũũǃШŊƖŸƨƓĲĬШƽŔƣőŔŰШƣċǂŸŰŸůŔĲƚШĬĲƓĲŰĬŔŰŊШŸŰШ
ĦőċƖċĦƣĲƖŔƚƣŔĦƚШƚƨĦőШċƚШĦŸŰƚƣƖƨĦƣŔŸŰШůċƣĲƖŔċũЯШũċƣĲƖċũШũŸċĬШƖĲƚŔƚƣŔŰŊШƚǃƚƣĲůЯШŰƨůĤĲƖШ
ŸŉШƚƣŸƖŔĲƚЯШċŰĬШċŊĲШŸŉШĦŸŰƚƣƖƨĦƣŔŸŰЮШÑőĲƚĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШċƖĲШŸŉƣĲŰШĬĲƖŔƻĲĬШƨƚŔŰŊШ
ċŰċũǃƣŔĦċũШůĲƣőŸĬƚШыƚĲĲШ9őċƓƣĲƖШΟьШƚƨƓƓŸƖƣĲĬШĤǃШĲůƓŔƖŔĦċũШĬċůċŊĲШĬċƣċШĦŸũũĲĦƣĲĬШ
ċŉƣĲƖШƓċƚƣШĲƻĲŰƣƚЮШ ŸŰĲƣőĲũĲƚƚЯШƣőĲƚĲШĦƨƖƻĲƚШċƖĲШŸŉƣĲŰШĤċƚĲĬШŸŰШƣőĲШċƚƚƨůƓƣŔŸŰШƣőċƣШ
ĤƨŔũĬŔŰŊƚШċƖĲШċũƽċǃƚШŔŰШċШƓƖŔƚƣŔŰĲШĦŸŰĬŔƣŔŸŰШƽőĲŰШőŔƣШĤǃШĲċĦőШĲċƖƣőƕƨċťĲШĲƻĲŰƣЯШƽőŔĦőШ
ůċǃШŰŸƣШċĦĦƨƖċƣĲũǃШƖĲǰĲĦƣШƣőĲШċĦƣƨċũШĦŸŰĬŔƣŔŸŰШŸŉШƚƣƖƨĦƣƨƖĲƚШƣőƖŸƨŊőŸƨƣШċШƚĲŔƚůŔĦШ
ƚĲƕƨĲŰĦĲЮШ 

cĲƖĲШ ƽĲШ ƽŔũũШ ĲƻċũƨċƣĲШ ƣőĲШ ĲǭĲĦƣƚШ ŸŉШ ĬċůċŊĲШ ċŰĬШ ũŸƚƚĲƚШĦċƨƚĲĬШ ĤǃШƚĲŔƚůŔĦШ
ƚĲƕƨĲŰĦĲƚШċƣШċШƖĲŊŔŸŰċũШũĲƻĲũШĤǃШƨƓĬċƣŔŰŊШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШĤċƚĲĬШŸŰШƣőĲШũĲƻĲũШŸŉШ
ĬċůċŊĲЮШÑőŔƚШċƓƓƖŸċĦőШƽŔũũШőĲũƓШƨƚШƨŰĬĲƖƚƣċŰĬШƣőĲШŔůƓċĦƣШŸŉШƣőĲƚĲШƨƓĬċƣĲƚШċŰĬШ
ƻċũŔĬċƣĲШŔŉШƣőĲШƚŔŊŰŔǯĦċŰƣШƖĲĬƨĦƣŔŸŰШŉċĦƣŸƖƚШƓƖĲƻŔŸƨƚũǃШĬĲƖŔƻĲĬШĦċŰШĤĲШċƓƓũŔĲĬШƣŸШ
ƚŔůƓũŔŉǃШƣőĲШƓƖŸĦĲƚƚШŸŉШŔŰĦŸƖƓŸƖċƣŔŰŊШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШŔŰƣŸШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƨƚĲĬШ
ŔŰШƖŔƚťШůŸĬĲũƚЮШÑőĲШĦċƚĲШƚƣƨĬǃШƽŔũũШĤĲШĤċƚĲĬШŸŰШƣőĲШ9ĲŰƣƖċũШfƣċũǃШΞΜΝΣШĲċƖƣőƕƨċťĲШ
ƚĲƕƨĲŰĦĲЮ 

ΠЮΞ ÉÉEÉÉ~E ÑШÂÅ§9E?ÖÅE 
ÑŸШƚƣċƖƣШƣőĲШƖĲŊŔŸŰċũШĬċůċŊĲШŸƖШũŸƚƚШċƚƚĲƚƚůĲŰƣШŉŸƖШċШŊŔƻĲŰШĲċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲШ
ƚĦĲŰċƖŔŸЯШƣőĲШŉŸƨƖШůċŔŰШĦŸůƓŸŰĲŰƣƚШƨƚĲĬШŉŸƖШƖŔƚťШĦċũĦƨũċƣŔŸŰƚШċƖĲШƖĲƕƨŔƖĲĬаШ 

ŔЮ ÑőĲШĲǂƓŸƚƨƖĲЯШƽőŔĦőШĬĲƣċŔũƚШƣőĲШũŸĦċƣŔŸŰШŸŉШƣőĲШĤƨŔũĬŔŰŊƚШŔŰШƣőĲШƓŸƖƣŉŸũŔŸШ
ċŰĬШċũũШƣőĲŔƖШƖĲũĲƻċŰƣШĦőċƖċĦƣĲƖŔƚƣŔĦƚЯШ ƚƨĦőШ ċƚШ ƣőĲШ ƣċǂŸŰŸůǃШ ċŰĬШ
ƖĲƓũċĦĲůĲŰƣШĦŸƚƣЮШ 
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ŔŔЮ ÑőĲШőċǍċƖĬШůŸĬĲũЯШƽőŔĦőШƓƖŸƻŔĬĲƚШċƣШċũũШƚŔƣĲƚШŔŰШƖĲŊŔŸŰШŸŉШƣőĲШƓŸƖƣŉŸũŔŸШƣőĲШ
ũŔťĲũŔőŸŸĬШŸŉШŸĤƚĲƖƻŔŰŊШĬŔǭĲƖĲŰƣШŔŰƣĲŰƚŔƣŔĲƚШŸŉШŊƖŸƨŰĬШůŸƣŔŸŰШĦċƨƚĲĬШĤǃШШ
ċũũШƣőĲШƓŸƣĲŰƣŔċũШĲċƖƣőƕƨċťĲШƚĦĲŰċƖŔŸƚЮ 

ŔŔŔЮ ÑőĲШŉƖċŊŔũŔƣǃШůŸĬĲũЯШƽőŔĦőШŉŸƖШĲċĦőШĤƨŔũĬŔŰŊШƣǃƓĲШƖĲũċƣĲƚШƣőĲШŊƖŸƨŰĬШ
ůŸƣŔŸŰШŔŰƣĲŰƚŔƣǃШƻċũƨĲƚШƽŔƣőШċШŊŔƻĲŰШƓƖŸĤċĤŔũŔƣǃШŸŉШƖĲċĦőŔŰŊШŸƖШĲǂĦĲĲĬŔŰŊШ
ċШĬċůċŊĲШƚƣċƣĲЮ 

ŔƻЮ ÑőĲШĦŸŰƚĲƕƨĲŰĦĲШůŸĬĲũЯШƽőŔĦőШċƚƚŔŊŰƚШċШƖĲƓċŔƖШĦŸƚƣШƣŸШĲċĦőШũĲƻĲũШŸŉШ
ĬċůċŊĲШŸŉШĲċĦőШƚƣƖƨĦƣƨƖĲЮШ 

9ŸŰƣƖċƖŔũǃШƣŸШƣőĲШĦŸŰƻĲŰƣŔŸŰċũШċƓƓƖŸċĦőĲƚЯШŔŰШƣőŔƚШƚƣƨĬǃШƣőĲШŔůƓċĦƣШŸŉШċũũШĲƻĲŰƣƚШŔŰШƣőĲШ
ƚĲƕƨĲŰĦĲШƽŔũũШĤĲШĲƻċũƨċƣĲĬШŸŰĲШċŉƣĲƖШƣőĲШŸƣőĲƖЮШÑőŔƚШŔůƓũŔĲƚШƣőċƣШƣőĲШũĲƻĲũШŸŉШĬċůċŊĲШ
ŸŉШƣőĲШĤƨŔũĬŔŰŊШůƨƚƣШĤĲШƖĲĦŸƖĬĲĬШċŉƣĲƖШĲċĦőШĲƻĲŰƣШċŰĬШĦċƖƖŔĲĬШŸƻĲƖШƣŸШċƚƚĲƚƚШƣőĲШ
ƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШĤƨŔũĬŔŰŊШċŉƣĲƖШƚƨĤƚĲƕƨĲŰƣШĲƻĲŰƣƚЮШfŰШƣƨƖŰЯШƣőŔƚШĲŰƣċŔũƚШƨƓĬċƣŔŰŊШƣőĲШ
ŉƖċŊŔũŔƣǃШůŸĬĲũШŉŸƖШĲƻĲƖǃШĤƨŔũĬŔŰŊШŔŰШƣőĲШƓŸƖƣŉŸũŔŸШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШũĲƻĲũШŸŉШĬċůċŊĲШċŉƣĲƖШ
ĲċĦőШĲƻĲŰƣЮШÑőŔƚШċĬŢƨƚƣůĲŰƣШŔƚШċĦőŔĲƻĲĬШĤǃШůŸĬŔŉǃŔŰŊШƣőĲШŉƖċŊŔũŔƣǃШƓċƖċůĲƣĲƖƚШ͕ШċŰĬШ
е͏ЮŰċůĲũǃШƣőĲШůĲĬŔċŰШċŰĬШƣőĲШƚƣċŰĬċƖĬШĬĲƻŔċƣŔŸŰШŸŉШƣőĲШċƚƚƨůĲĬШũŸŊŰŸƖůċũũǃШ
ĬŔƚƣƖŔĤƨƣĲĬШĦċƓċĦŔƣǃЮШìĲШĲǂƓĲĦƣШƣőċƣШƣőĲƚĲШĦőċŰŊĲƚШŔŰШƣőĲШŉƖċŊŔũŔƣǃШůŸĬĲũШĲŰċĤũĲШċШ
ůŸƖĲШ ċĦĦƨƖċƣĲШƖĲƓƖĲƚĲŰƣċƣŔŸŰШ ŸŉШƣőĲШ ƓƖŸŊƖĲƚƚŔŸŰШ ŸŉШĬċůċŊĲШƣőƖŸƨŊőŸƨƣШ ƣőĲШ
ƚĲƕƨĲŰĦĲЮШ 

ÑőĲШŉŸũũŸƽŔŰŊШƚĲĦƣŔŸŰШƽŔũũШĦŸŰƣċŔŰШċШĬĲƣċŔũĲĬШĬĲƚĦƖŔƓƣŔŸŰШŸŉШƣőĲШĦŸůƓŸŰĲŰƣƚШŔŰƻŸũƻĲĬШ
ŔŰШƣőĲШƖŔƚťШċƚƚĲƚƚůĲŰƣШċŰĬШŔƣƚШċƓƓũŔĦċƣŔŸŰШƣŸШƣőĲШĦċƚĲШƚƣƨĬǃЮШfƣШƽŔũũШċũƚŸШŸƨƣũŔŰĲШƣőĲШ
ƓƖŸƓŸƚĲĬШůŸĬŔǯĦċƣŔŸŰШƓƖŸĦĲĬƨƖĲШŉŸƖШƣőĲШŉƖċŊŔũŔƣǃШůŸĬĲũЮШÑőĲШċƚƚĲƚƚůĲŰƣШƖĲƚƨũƣƚШƽŔũũШ
ƣőĲŰШĤĲШĦŸůƓċƖĲĬШƽŔƣőШƣőĲШċƻċŔũċĤũĲШĬċůċŊĲШŸĤƚĲƖƻċƣŔŸŰƚЮ 

ΠЮΞЮΝ EñÂ§ÉÖÅE 

The exposure model was built combining several sources. The first, which relates to 
the buildings footprint and location, comes from the Overpass open-source tool 
(https://overpass-turbo.eu) that generates geographical information files based on a 
specified region. The query, which was done for all buildings in the specified Central 
Italy area, yielded the georeferenced polygons representative of the different towns 
in the region that are shown in [ŔŊƨƖĲШΠЮΝ.  The centroid of each building was taken to 
generate the sites used for hazard calculations. Unfortunately, the data provided 
does not contain information regarding the number of stories, material type or date 
of construction, as well as if it had any renovations or retrofit work and therefore had 
to be simulated based on statistics.   

 

https://overpass-turbo.eu/
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[ŔŊƨƖĲЮΧдΤЮEǂƓŸƚƨƖĲЮŸŉЮƣőĲЮŉƨũũЮƖĲŊŔŸŰЮёƣŸƓђЮƖĲƓƖĲƚĲŰƣĲĬЮĤǃЮĤũƨĲЮĬŸƣƚЮċŰĬЮĤƨŔũĬŔŰŊЮ

ƓŸũǃŊŸŰƚЮŉŸƖЮƣőĲЮƣŸƽŰЮŸŉЮ ŸƖĦŔċЮёĤŸƣƣŸůђ 

ÑőĲШƣŸƣċũШŰƨůĤĲƖШŸŉШĤƨŔũĬŔŰŊƚШĦŸŰƚŔĬĲƖĲĬШƽċƚШċĤŸƨƣШΟΜЯΟΜΜЮШ[ŸƖШƣőŔƚШĦċũĦƨũċƣŔŸŰЯШƣőĲǃШ
ċƖĲШċũũШċƚƚƨůĲĬШƣŸШĤĲШÖÅ~ШƚƣƖƨĦƣƨƖĲƚЮШìőŔũĲШƣőŔƚШċƚƚƨůƓƣŔŸŰШůċǃШŰŸƣШĤĲШċŰШĲǂċĦƣШ
ƖĲƓƖĲƚĲŰƣċƣŔŸŰШŸŉШƣőĲШƖĲŊŔŸŰЯШŔƣШŔƚШƚƣŔũũШċШŊŸŸĬШċƓƓƖŸǂŔůċƣŔŸŰШŊŔƻĲŰШƣőċƣШċĤŸƨƣШΥΜӖШŸŉШ
ĤƨŔũĬŔŰŊƚШŔŰШƣőŔƚШċƖĲċШċƖĲШŸŉШƣőŔƚШĦŸŰƚƣƖƨĦƣŔŸŰШƣǃƓĲШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШũċƣĲƚƣШċƻċŔũċĤũĲШ
ĦĲŰƚƨƚШĬċƣċШыfÉÑ ÑЯШΞΜΝΝьЮШ 

ÑőĲШĤƨŔũĬŔŰŊШĦũċƚƚĲƚШƽĲƖĲШċƚƚŔŊŰĲĬШƣŸШĤĲШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőĲШŉƖċŊŔũŔƣǃШƣċǂŸŰŸůŔĲƚШƽĲШ
ƓũċŰШƣŸШƨƚĲЮШ ŉƣĲƖШƖĲƻŔĲƽŔŰŊШƣőĲШƖĲƚƨũƣƚШŸŉШĬĲШÂŸƖƣŸШĲƣШċũШыΞΜΞΝьЯШŔƣШƽċƚШĬĲĦŔĬĲĬШƣőċƣШ
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9Ö~Öx ÑféEШ? ~ ]E 

Âċ Ŋ дЮҍЮΪΩ 

 

 
 
 
 
 

ƣőĲШÅŸƚƣŔШĲƣШċũШыΞΜΞΝьШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŸǭĲƖШƣőĲШůŸƚƣШƖĲũŔċĤũĲШĬċůċŊĲШĲƚƣŔůċƣŔŸŰШŉŸƖШƣőĲШ
ǯƖƚƣШĲƻĲŰƣЮШÑőĲƖĲŉŸƖĲЯШĤƨŔũĬŔŰŊШƣǃƓĲƚШƽĲƖĲШĦċƣĲŊŸƖŔǍĲĬШċƚШƚőŸƽŰШŔŰШÑċĤũĲШΠЮΝЯШƽőŔĦőШ
ċƖĲШĤċƚĲĬШŸŰШƣőĲШċŊĲШŸŉШĦŸŰƚƣƖƨĦƣŔŸŰШċŰĬШƣőĲШĤƨŔũĬŔŰŊШőĲŔŊőƣЯШƣőĲШŉŸƖůĲƖШĬĲǯŰĲĬШĤǃШċШ
ƖċŰŊĲШŸŉШǃĲċƖƚШċŰĬШƣőĲШũċƣƣĲƖШĬŔǭĲƖĲŰƣŔċƣŔŰŊШĤĲƣƽĲĲŰШũŸƽрƖŔƚĲШыxьШŉŸƖШΝШƣŸШΞШƚƣŸƖŔĲƚШċŰĬШ
ůĲĬŔƨůрőŔŊőрƖŔƚĲШы~cьШŉŸƖШΟШŸƖШůŸƖĲШƚƣŸƖŔĲƚШЮ 

ÑŸШċƚƚŔŊŰШƣőĲШĦũċƚƚШƣŸШĲċĦőШĤƨŔũĬŔŰŊШƽĲШƨƚĲĬШƚƣċƣŔƚƣŔĦċũШĬċƣċШĤċƚĲĬШŸŰШĦĲŰƚƨƚШыfÉÑ ÑЯШ
ΞΜΝΝьШċŰĬШŸŰШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰƚШŉŸƨŰĬШŸŰШыÉĲǂƣŸƚШΞΜΝΥЯШÉŔƚƣŔШĲƣШċũШΞΜΞΞьЯШƽőŔĦőШĦŸŰƣċŔŰШ
ƣőĲШƓĲƖĦĲŰƣċŊĲƚШŸŉШĲċĦőШĤƨŔũĬŔŰŊШĦċƣĲŊŸƖǃШыŔЮĲЮЯШƕƨċũŔƣǃЯШċŊĲШċŰĬШŰƨůĤĲƖШŸŉШƚƣŸƖŔĲƚьЮШ
ÑőŔƚШĦċŰШĤĲШĬŸŰĲШċƣШƣőĲШƣŸƽŰШũĲƻĲũШŉŸƖШƣőĲШƣŸƽŰƚШŸŉШ ŸƖĦŔċЯШ ĦĦƨůŸũŔШċŰĬШ ůċƣƖŔĦĲЯШ
ƽőĲƖĲШůŸƖĲШĬĲƣċŔũĲĬШŔŰŉŸƖůċƣŔŸŰШƽċƚШċƻċŔũċĤũĲЮШ[ŸƖШƣőĲШƖĲƚƣШŸŉШƣőĲШĲǂƓŸƚƨƖĲЯШƽĲШƨƚĲĬШ
ŰċƣŔŸŰƽŔĬĲШĲƚƣŔůċƣĲƚШыfÉÑ ÑШΞΜΝΝьЮШ[ŔŊƨƖĲШΠЮΞШƚőŸƽƚШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШĲċĦőШŸŉШƣőĲШ
ĤƨŔũĬŔŰŊШĦũċƚƚĲƚШŉŸƖШƣőĲШĲŰƣŔƖĲШƖĲŊŔŸŰЮШÑőŔƚШĬŔƚƣƖŔĤƨƣŔŸŰШƚőŸƽƚШƣőċƣШƣőĲШĲǂƓŸƚƨƖĲШŔƚШ
ůŸƚƣũǃШĦŸůƓƖŔƚĲĬШŸŉШŸũĬĲƖЯШũŸƽрƖŔƚĲШĤƨŔũĬŔŰŊƚЯШƽŔƣőШůŸƖĲШƣőċŰШċШƕƨċƖƣĲƖШŸŉШƣőĲШ
ĲǂƓŸƚƨƖĲШĤƨŔũƣШĤĲŉŸƖĲШΝΦΝΦЮШfƣШůƨƚƣШĤĲШŰŸƣĲĬШƣőċƣШŸŰĲШũŔůŔƣċƣŔŸŰШőĲƖĲШŔƚШƣőĲШũċĦťШ
ĦŸŰƚŔĬĲƖċƣŔŸŰШ ŉŸƖШ ƣőĲШ ĦŸŰƚĲƖƻċƣŔŸŰШ ƚƣċƣƨƚШŸŉШ ƣőĲШ ƚƣƖƨĦƣƨƖĲƚШыŔЮĲЮЯШƖĲƣƖŸǯƣШ ŸƖШ
ƖĲŔŰŉŸƖĦĲůĲŰƣьШŔŰШƣőĲШĦũċƚƚĲƚЮШÑőŔƚШĦŸƨũĬШĤĲШƖĲũĲƻċŰƣШŔŰШĦĲƖƣċŔŰШċƖĲċƚШƽőĲƖĲШċШ
ƚŔŊŰŔǯĦċŰƣШŉƖċĦƣŔŸŰШŸŉШƣőĲШĲǂƓŸƚƨƖĲШůċǃШőċƻĲШƨŰĬĲƖŊŸŰĲШƚƨĦőШŔůƓƖŸƻĲůĲŰƣƚЮ 

ÑċĤũĲЮΧдΤЮ9ũċƚƚĲƚЮĦŸŰƚŔĬĲƖĲĬ 

Class Construction age Height 

A < 1919 L 
B MH 
C 1919-45 L 
D MH 
E 1946-61 L 
F MH 
G 1962-71 L 
H MH 
I 1972-81 L 
J MH 
K > 1981 L 
L MH 
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[ŔŊƨƖĲЮΧдΥЮ9ũċƚƚЮĬŔƚƣƖŔĤƨƣŔŸŰЮŸƻĲƖЮƣőĲЮŉƨũũЮƖĲŊŔŸŰ 

[ŔŰċũũǃЯШƣőĲШĦŸŰƚƣƖƨĦƣŔŸŰШċƖĲċШŸŉШĲċĦőШċƚƚĲƣШƽċƚШĦŸůƓƨƣĲĬШƨƚŔŰŊШƣőĲШƚƨƖŉċĦĲШ
ƓƖŸŢĲĦƣŔŸŰШŸŉШŔƣƚШƓŸũǃŊŸŰШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШƚƣŸƖŔĲƚШƽċƚШƚċůƓũĲĬШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШ
ƣċǂŸŰŸůǃШĦũċƚƚШы~cШŸƖШxьЮШÑőŔƚШƚċůƓũŔŰŊШĦŸůĲƚШŉƖŸůШĬŔƚƣƖŔĤƨƣŔŸŰƚШĤċƚĲĬШŸŰШůŸƖĲШŔŰр
ĬĲƓƣőШƚƣċƣŔƚƣŔĦƚШыÉĲǂƣŸƚШĲƣШċũЮШΞΜΝΥьШŸŉШƣőĲШƖĲŊŔŸŰШċŰĬШċƖĲШċƚƚƨůĲĬШƣŸШĤĲаШΤΡӖШΞр
ƚƣŸƖŔĲƚШċŰĬШΞΡӖШΝрƚƣŸƖǃШŉŸƖШƣőĲШũŸƽрƖŔƚĲШĦũċƚƚĲƚШċŰĬШΤΜӖЯШΞΡӖШċŰĬШΡӖШŉŸƖШΟЯШΠШċŰĬШ
ΡШŸƖШůŸƖĲЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÖƚŔŰŊШƣőĲШƣŸƣċũШĦŸŰƚƣƖƨĦƣŔŸŰШċƖĲċЯШĦŸůƓƨƣĲĬШċƚШƣőĲШƚƨƖŉċĦĲШ
ċƖĲċШƣŔůĲƚШƣőĲШŰƨůĤĲƖШŸŉШƚƣŸƖŔĲƚЯШƽĲШĦŸƨũĬШċũƚŸШĲƚƣŔůċƣĲШċШƖĲƓũċĦĲůĲŰƣШĦŸƚƣШƣŸШĲċĦőШ
ƚƣƖƨĦƣƨƖĲШĤǃШċƚƚƨůŔŰŊШċШċĬůŔƣƣĲĬũǃШũŸƽШƻċũƨĲШŸŉШқΥΜΜоůΞЮШÑőŔƚШĦŸƨũĬШĤĲШŔůƓƖŸƻĲĬШ
ŉƨƖƣőĲƖШĤǃШĬŔǭĲƖĲŰƣŔċƣŔŰŊШƣőĲШƖĲƓũċĦĲůĲŰƣШĦŸƚƣƚШƓĲƖШƖĲŊŔŸŰЯШċƚШŔŰШƚŸůĲШƣŸƽŰƚШũċĤŸƨƖШ
ċŰĬШůċƣĲƖŔċũШůċǃШĤĲШůŸƖĲШĦŸƚƣũǃШƣőċŰШŔŰШŸƣőĲƖШůŸƖĲШƖƨƖċũШƚĲƣƣŔŰŊƚЯШċŰĬШĤǃШċĬĬŔŰŊШ
ƚŸůĲШƻċƖŔċĤŔũŔƣǃШƣŸШƣőĲШĦŸƚƣШƓĲƖШƚƕƨċƖĲШůĲƣĲƖЮШcŸƽĲƻĲƖЯШŊŔƻĲŰШƣőċƣШƣőĲШƣŸƣċũШũŸƚƚĲƚШŸŉШ
ƣőĲШċƚƚĲƣƚШċƖĲШŰŸƣШǃĲƣШċƻċŔũċĤũĲЯШƣőŔƚШƻċũƨĲШŔƚШŸŰũǃШƨƚĲĬШƣŸШůċťĲШƖĲũċƣŔƻĲШĦŸůƓċƖŔƚŸŰƚШ
ĤĲƣƽĲĲŰШƣőĲШƣĲƚƣĲĬШĦċƚĲƚШƣőċƣШƽŔũũШĤĲШĬĲƚĦƖŔĤĲĬШũċƣĲƖЮ 

ΠЮΞЮΞ É9E  Åf§Шc ü Å? 

ÑőĲШőċǍċƖĬШŸŉШƣőĲШƚŔƣĲШƽċƚШĦŸůƓƨƣĲĬШĤǃШĦŸůĤŔŰŔŰŊШĬċƣċШŉƖŸůШŸĤƚĲƖƻċƣŔŸŰƚШƽŔƣőШ
ŊƖŸƨŰĬШůŸƣŔŸŰШǯĲũĬƚЮШÑőĲШőċǍċƖĬШůŸĬĲũШċŔůƚШƣŸШƖĲƓƖĲƚĲŰƣШƣőĲШƣőƖĲĲШůċŔŰШĲƻĲŰƣƚШŸŉШ
ƣőĲШ9ĲŰƣƖċũШfƣċũǃШƚĲƕƨĲŰĦĲЯШŰċůĲũǃШƣőĲШΞΠƣőШŸŉШ ƨŊƨƚƣШΞΜΝΣШ~ΣЮΜШыEΝьЯШƣőĲШ~ΡЮΦШ
§ĦƣŸĤĲƖШΞΣƣőШыEΞьШċŰĬШƣőĲШ~ΣЮΡШ§ĦƣŸĤĲƖШΟΜƣőШыEΟьШΞΜΝΣШĲƻĲŰƣƚЮШ 

ÑőĲШŸĤƚĲƖƻċƣŔŸŰШĬċƣċШĦŸůĲƚШŉƖŸůШÉőċťĲ~ċƓЯШƽőŔĦőШŔƚШƖĲƓƖĲƚĲŰƣĲĬШŔŰШ[ŔŊƨƖĲШΠЮΟШŔŰШ
ƣĲƖůƚШŸŉШƣőĲШÂ] ШŸŉШƣőĲШƣőƖĲĲШĲƻĲŰƣƚЮШÑőĲƚĲШĲƻĲŰƣШŉŸŸƣƓƖŔŰƣƚШĦċŰШőĲũƓШċƚƚĲƚƚŔŰŊШ
ƽőŔĦőШũŸĦċƣŔŸŰƚШƽĲƖĲШŔůƓċĦƣĲĬШƣőĲШůŸƚƣШĤǃШƣőĲШƚĲƕƨĲŰĦĲЮШìĲШĦċŰШŸĤƚĲƖƻĲШƣőċƣШƣőĲШ
ƚŸƨƣőĲƖŰůŸƚƣШƓċƖƣШŸŉШƣőĲШƖĲŊŔŸŰШƽċƚШůċŔŰũǃШŔůƓċĦƣĲĬШĤǃШƣőĲШǯƖƚƣШċŰĬЯШĲƚƓĲĦŔċũũǃЯШƣőĲШ
ũċƚƣШĲƻĲŰƣƚЯШƽőŔũĲШƣőĲШŰŸƖƣőĲƖŰШƓċƖƣШĤǃШƣőĲШƚĲĦŸŰĬШċŰĬШũċƚƣШĲƻĲŰƣЮШ 
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[ŔŊƨƖĲЮΧдΦЮEƻĲŰƣЮŉŸŸƣƓƖŔŰƣƚЮŉƖŸůЮÂ] ЮÉőċťĲ~ċƓƚЮёőƣƣƓƚжффƚőċťĲůċƓдŔŰŊƻдŔƣфŔŰĬĲǂдőƣůũђ 

ìőŔũĲШƣőĲƚĲШŉŸŸƣƓƖŔŰƣƚШċƖĲШƨƚĲŉƨũШŉŸƖШŔŰŔƣŔċũШĲƚƣŔůċƣŔŸŰƚЯШƣőĲШƻċƖŔċĤŔũŔƣǃШĬƨĲШƣŸШũŸĦċũШ
ĲǭĲĦƣƚШċŰĬШƚũŔŊőƣШƻċƖŔċƣŔŸŰƚШċƖĲШƚůŸŸƣőĲĬШŸƨƣЮШÑőĲƖĲŉŸƖĲЯШƣŸШŔůƓƖŸƻĲШƣőĲШőċǍċƖĬШ
ůŸĬĲũШƨƚĲĬЯШċŰĬШĤĲƣƣĲƖШƖĲƓƖĲƚĲŰƣШƣőĲШŔŰƣĲŰƚŔƣŔĲƚШċƣШƣőĲШĬŔǭĲƖĲŰƣШƚŔƣĲƚЯШƽĲШĦŸůƓƨƣĲĬШ
ŊƖŸƨŰĬШůŸƣŔŸŰШƖċŰĬŸůШǯĲũĬШы]~[ьШĦċũĦƨũċƣŔŸŰƚШŉŸƖШƣőĲШƖĲŊŔŸŰШƚƣƨĬŔĲĬЯШƽőŔũĲШƚƣŔũũШ
ƣċťŔŰŊШ ŔŰƣŸШ ĦŸŰƚŔĬĲƖċƣŔŸŰШ ƣőĲШ ƖĲĦŸƖĬĲĬШ ĬċƣċЮШ ÑőĲШ ]~[Ш ƽĲƖĲШ ĦŸůƓƨƣĲĬШ ƨƚŔŰŊШ
§ƓĲŰÄƨċťĲШыÂċŊċŰŔШĲƣШċũШΞΜΝΠьЯШƨƚŔŰŊШƣőĲШuŸƣőċШĲƣШċũШыΞΜΞΜьШŊƖŸƨŰĬШůŸƣŔŸŰШůŸĬĲũШ
ы]~~ьШċŰĬШĦŸŰƚƣƖċŔŰŔŰŊШƣőĲШŔŰƣĲŰƚŔƣǃШƻċũƨĲƚШƣŸШƣőĲШŸĤƚĲƖƻĲĬШÂ] ШƻċũƨĲƚШċƣШĬŔǭĲƖĲŰƣШ
ƚƣċƣŔŸŰƚШŉŸũũŸƽŔŰŊШƣőĲШƓƖŸĦĲĬƨƖĲШŸŉШEŰŊũĲƖШĲƣШċũШыΞΜΞΞьЮШ 

ÑőĲШ]~~ШƨƚĲĬШŉŸƖШƣőĲШ]~[ШĦċũĦƨũċƣŔŸŰƚШƖĲƕƨŔƖĲƚШƣőĲШũŸĦċũШéƚΟΜШƻċũƨĲƚШċƣШĲċĦőШ
ũŸĦċƣŔŸŰШĤƨƣЯШƨŰŉŸƖƣƨŰċƣĲũǃЯШƣőŔƚШŔŰŉŸƖůċƣŔŸŰШŔƚШŰŸƣШċũƽċǃƚШċƻċŔũċĤũĲЮШÑőĲƖĲŉŸƖĲЯШƣŸШ
ĲƚƣŔůċƣĲШƣőĲШéƚΟΜШƻċũƨĲƚЯШŔŰƣĲƖƓŸũċƣŔŸŰШƽċƚШĦċƖƖŔĲĬШŸƨƣШĤĲƣƽĲĲŰШƚƣċƣŔŸŰƚШƣőċƣШőċĬШ
ƣőĲШŰĲĦĲƚƚċƖǃШŔŰŉŸƖůċƣŔŸŰШыƖĲƓƖĲƚĲŰƣĲĬШĤǃШƣƖŔċŰŊũĲƚШŔŰШ[ŔŊƨƖĲШΠЮΠьЮШÑőŔƚШƓƖŸĦĲƚƚШũĲĬШ
ƣŸШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƻƚΟΜШƻċũƨĲƚШċƣШĲċĦőШƚŔƣĲШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΠЮΠЮ 
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[ŔŊƨƖĲЮΧдΧЮéƚΦΣЮĬŔƚƣƖŔĤƨƣŔŸŰЮċƣЮƚŔƣĲƚЮёĦŔƖĦũĲƚђЮċŰĬЮƚƣċƣŔŸŰƚЮёƣƖŔċŰŊũĲƚђ 

ÖƚŔŰŊШƣőŔƚШĬċƣċЯШƽĲШĦŸůƓƨƣĲĬШΡΜШƖĲċũŔǍċƣŔŸŰƚШŸŉШ]~[ƚШŉŸƖШĲċĦőШŸŉШƣőĲШƣőƖĲĲШĲƻĲŰƣƚЮШ
[ŔŊƨƖĲШΠЮΡЯШ[ŔŊƨƖĲШΠЮΣШċŰĬШ[ŔŊƨƖĲШΠЮΤШƚőŸƽШƣőĲШůĲĬŔċŰШÂ] ШŊƖŸƨŰĬШůŸƣŔŸŰШǯĲũĬƚШŉŸƖШ
EΝЯШEΞШċŰĬШEΟЯШƖĲƚƓĲĦƣŔƻĲũǃЯШċũŸŰŊШƽŔƣőШƣőĲШŸĤƚĲƖƻċƣŔŸŰƚШċƣШĲċĦőШƚƣċƣŔŸŰЮШfŉШƽĲШ
ĦŸůƓċƖĲШƣŸШ[ŔŊƨƖĲШΠЮΟЯШƽĲШĦċŰШƚĲĲШƣőċƣШƣőĲШŔŰƣĲŰƚŔƣŔĲƚШċƖĲШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőĲШ
ÉőċťĲ~ċƓƚШĬċƣċШƽőŔũĲШőċƻŔŰŊШĤŸƣőШċШůŸƖĲШĦŸůƓũĲǂШƖĲƓƖĲƚĲŰƣċƣŔŸŰШŸŉШƣőĲШƻċũƨĲƚШċƣШ
ĲċĦőШĤƨŔũĬŔŰŊШƚŔƣĲШċŰĬШťĲĲƓŔŰŊШƣőĲШƻċũƨĲƚШŸĤƚĲƖƻĲĬШċƣШƣőĲШƚƣċƣŔŸŰƚЮ 

 

[ŔŊƨƖĲЮΧдΨЮ~ĲĬŔċŰЮÂ] Ю]~[ЮŉŸƖЮEΤеЮƻċũƨĲƚЮċƣЮƚŔƣĲƚЮёĦŔƖĦũĲƚђЮċŰĬЮƚƣċƣŔŸŰƚЮёƣƖŔċŰŊũĲƚђ 
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[ŔŊƨƖĲЮΧдΩЮ~ĲĬŔċŰЮÂ] Ю]~[ЮŉŸƖЮEΥеЮƻċũƨĲƚЮċƣЮƚŔƣĲƚЮёĦŔƖĦũĲƚђЮċŰĬЮƚƣċƣŔŸŰƚЮёƣƖŔċŰŊũĲƚђ 

 

[ŔŊƨƖĲЮΧдΪЮ~ĲĬŔċŰЮÂ] Ю]~[ЮŉŸƖЮEΦеЮƻċũƨĲƚЮċƣЮƚŔƣĲƚЮёĦŔƖĦũĲƚђЮċŰĬЮƚƣċƣŔŸŰƚЮёƣƖŔċŰŊũĲƚђ 

ÖŰŉŸƖƣƨŰċƣĲũǃЯШÉőċťĲ~ċƓШĬŸĲƚШŰŸƣШŊŔƻĲШŔŰŉŸƖůċƣŔŸŰШŸŰШƚŸůĲШŸŉШƣőĲШƚƓĲĦƣƖċũШŸƖĬŔŰċƣĲƚШ
ƖĲƕƨŔƖĲĬШƣŸШĦŸůƓƨƣĲШ ƻŊÉ ЯШċŰĬШƣőĲƖĲŉŸƖĲШƣőĲШƨƚĲШŸŉШƣőĲШƓƖĲƻŔŸƨƚũǃШĬĲƻĲũŸƓĲĬШ
ĬċůċŊĲШĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШы9őċƓƣĲƖШΟьШŔƚШŰŸƣШƓŸƚƚŔĤũĲШŉŸƖШƣőŔƚШċŰċũǃƚŔƚЮШÑőĲШ
ċƻċŔũċĤũĲШf~ƚШċƖĲШÂ] ЯШÉċыΜЮΟƚьЯШÉċыΝЮΜƚьШċŰĬШÉċыΟЮΜƚьЮ 
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ΠЮΞЮΟ [Å ]fxfÑò 

ÑőĲШŰĲǂƣШĦŸůƓŸŰĲŰƣШŉŸƖШƣőĲШƖŔƚťШċƚƚĲƚƚůĲŰƣШŔƚШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲШŉŸƖШĲċĦőШĦũċƚƚШŸŉШ
ƚƣƖƨĦƣƨƖĲƚЯШƽőŔĦőШƓƖŸƻŔĬĲƚШƣőĲШũŔťĲũŔőŸŸĬШƣőċƣШċШĤƨŔũĬŔŰŊШĲǂƓĲƖŔĲŰĦĲƚШċŰǃШŊŔƻĲŰШ
ĬċůċŊĲШƚƣċƣĲШŊŔƻĲŰШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰШŔŰƣĲŰƚŔƣǃШĦċƨƚĲĬШĤǃШċŰШĲċƖƣőƕƨċťĲЮШШ ƚШ
ůĲŰƣŔŸŰĲĬШ ŔŰШ ƣőĲШ ĲǂƓŸƚƨƖĲШ ƚĲĦƣŔŸŰЯШ ƣőĲƚĲШ ĦċũĦƨũċƣŔŸŰƚШ ƽĲƖĲШ ĬŸŰĲШ ƨƚŔŰŊШ ƣőĲШ
ĲůƓŔƖŔĦċũũǃШĬĲƖŔƻĲĬШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŸŉШÅŸƚƣŔШĲƣШċũШыΞΜΞΝьЯШƽŔƣőШƣőĲШƓċƖċůĲƣĲƖƚќШƻċũƨĲƚШ
ƚőŸƽŰШŔŰШÑċĤũĲШΠЮΞЮШ§ƣőĲƖШŉƖċŊŔũŔƣǃШƚĲƣƚШŉƖŸůШƚĲƻĲƖċũШƽŸƖťƚШы?ŸŰċШĲƣШċũШΞΜΞΝЯШ~ ÅÉШ
ƓƖŸŢĲĦƣЯШxċŊŸůċƖƚŔŰŸШΞΜΞΝЯШ?ĲũШ]ċƨĬŔŸШΞΜΝΦЯШ~ċƚŔШΞΜΞΝЯШ7ŸĬĲŰůċŰŰШĲƣШċũШΞΜΞΠьШ
ƽĲƖĲШċũƚŸШĦŸŰƚŔĬĲƖĲĬЯШĤƨƣШƓƖŸĬƨĦĲĬШŔŰċĦĦƨƖċƣĲШĲƚƣŔůċƣĲƚШŸŉШƣőĲШŔŰŔƣŔċũШũĲƻĲũƚШŸŉШ
ĬċůċŊĲЯШċũƽċǃƚШƽŔƣőШċŰШƨŰĬĲƖĲƚƣŔůċƣŔŸŰШŸŰШƣőĲШŰƨůĤĲƖШŸŉШƨŰĬċůċŊĲĬШĤƨŔũĬŔŰŊƚЯШċƚШ
ƚƣċƣĲĬШŔŰШĬĲШÂŸƖƣŸШĲƣШċũШыΞΜΞΝьШċŰĬШ7ŸĬĲŰůċŰŰШĲƣШċũШыΞΜΞΠьЮШÑőĲШƚĲũĲĦƣĲĬШŉƖċŊŔũŔƣǃШ
ůŸĬĲũШċũƚŸШƓƖŸĬƨĦĲĬШċŰШƨŰĬĲƖĲƚƣŔůċƣŔŸŰШŸŉШƨŰĬċůċŊĲĬШĦċƚĲƚШĤƨƣШƣŸШċШũĲƚƚĲƖШĬĲŊƖĲĲШ
ƣőċŰШƣőĲШŸƣőĲƖШƚĲƣƚЮШ§ŰĲШŸŉШƣőĲШŔůƓŸƖƣċŰƣШċĬƻċŰƣċŊĲƚШŸŉШƣőŔƚШƚĲƣШŸŉШĦƨƖƻĲƚШŔƚШƣőċƣШŔƣШ
ƨƚĲƚШƣőĲШƚċůĲШE~ÉрΦΥШ?ÉШĬĲǯŰŔƣŔŸŰƚШƨƚĲĬШƓƖĲƻŔŸƨƚũǃШŔŰШƣőŔƚШƽŸƖťШы9őċƓƣĲƖƚШΞШċŰĬШ
ΟьЯШċƚШƽĲũũШċƚШƣőŸƚĲШƖĲƓŸƖƣĲĬШŔŰШƣőĲШƚƨƖƻĲǃШĬċƣċШыÉƣĲƽċƖƣШĲƣШċũШΞΜΝΤЯШÉĲǂƣŸƚШĲƣШċũШΞΜΝΥьЮШ
ÑőŔƚШĦŸŰƚŔƚƣĲŰƣШ?ÉШĬĲǯŰŔƣŔŸŰШċũũŸƽƚШƣőŔƚШŉƖċŊŔũŔƣǃШƚĲƣШƣŸШĤĲШƨƚĲĬШŉŸƖШĦŸůƓċƖŔƚŸŰƚШƽŔƣőШ
ƣőĲШƖĲċũШĬċůċŊĲШĬċƣċШċƚШƽĲũũШċƚШŉŸƖШƣőĲШŔŰĦŸƖƓŸƖċƣŔŸŰШŸŉШƣőĲШůŸĬŔǯĦċƣŔŸŰШŉċĦƣŸƖƚШƣőċƣШ
ƽŔũũШƖĲƓƖĲƚĲŰƣШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŉŸƨŰĬШŸŰШƓƖĲƻŔŸƨƚШĦőċƓƣĲƖƚЮШEŰƚƨƖŔŰŊШƨŰŔŉŸƖůŔƣǃШ
ĤĲƣƽĲĲŰШƣőĲШ?ÉШŔŰШĤŸƣőШŸĤƚĲƖƻċƣŔŸŰƚШċŰĬШŉƖċŊŔũŔƣǃШĦƨƖƻĲШĬĲǯŰŔƣŔŸŰƚШŔƚШĦƖŔƣŔĦċũШŉŸƖШƖŔƚťШ
ůŸĬĲũƚШƣőċƣШŉŸĦƨƚШŸŰШċƚƚĲƚƚŔŰŊШĬċůċŊĲШċŰĬШĲƻċũƨċƣŔŰŊШũŸƚƚĲƚЮ 

ÑőŔƚШŉƖċŊŔũŔƣǃШůŸĬĲũШƨƚĲƚШÂ]ШċƚШƣőĲШŔŰƣĲŰƚŔƣǃШůĲċƚƨƖĲЮШìőŔũĲШƣőŔƚШċƓƓƖŸċĦőШŔƚШ
ƓƖċĦƣŔĦċũШŉŸƖШƣőĲШĬĲƖŔƻċƣŔŸŰШŸŉШƣőĲƚĲШĦƨƖƻĲƚШĤċƚĲĬШŸŰШŸĤƚĲƖƻċƣŔŸŰƚШŸŉШĬŔǭĲƖĲŰƣШÖÅ~Ш
ĤƨŔũĬŔŰŊШƣǃƓĲƚЯШŔƣШŔŰƣƖŸĬƨĦĲƚШũċƖŊĲƖШƻċƖŔċĤŔũŔƣǃШыÅŸůċŸШĲƣШċũЮЯШΞΜΞΝьШĬƨĲШƣŸШŔƣƚШũŔůŔƣĲĬШ
ƓƖĲĬŔĦƣŔƻĲШĦċƓċĤŔũŔƣǃШĦŸůƓċƖĲĬШƣŸШŸƣőĲƖШf~ƚЯШƚƨĦőШċƚШƣőĲШƚƓĲĦƣƖċũШċĦĦĲũĲƖċƣŔŸŰШċƣШƣőĲШ
ŉƨŰĬċůĲŰƣċũШƓĲƖŔŸĬШыÉ яÑйѐьШŸƖШ ƻŊÉ ЮШcŸƽĲƻĲƖЯШƨƚŔŰŊШŸƣőĲƖШf~ƚШċũƚŸШĦŸůĲƚШƽŔƣőШ
ĬƖċƽĤċĦťƚЮШ[ŸƖШŔŰƚƣċŰĦĲЯШÉ ыÑйьЯШƽőŔũĲШċƻċŔũċĤũĲШŉŸƖШƚŸůĲШƚƓĲĦƣƖċũШƕƨċŰƣŔƣŔĲƚШŔŰШ
ÉőċťĲ~ċƓШĲƚƣŔůċƣĲƚЯШůċǃШŰŸƣШĲǭĲĦƣŔƻĲũǃШƖĲƓƖĲƚĲŰƣШċШƽŔĬĲШƻċƖŔĲƣǃШŸŉШƚƣƖƨĦƣƨƖĲƚШƽŔƣőШ
ĬŔǭĲƖĲŰƣШŉƨŰĬċůĲŰƣċũШƓĲƖŔŸĬƚЮШĬĬŔƣŔŸŰċũũǃЯШŔƣƚШƓƖĲĬŔĦƣŔƻĲШƓŸƽĲƖШĬĲĦƖĲċƚĲƚШċƚШƣőĲШ
ƚƣƖƨĦƣƨƖĲШĲŰƣĲƖШƣőĲШŰŸŰũŔŰĲċƖШƖĲƚƓŸŰƚĲШƖċŰŊĲШĬƨĲШƣŸШĬċůċŊĲШыuŸőƖċŰŊŔШĲƣШċũШΞΜΝΤьЮШ 

ƻŊÉ ШċƻŸŔĬƚШƣőĲƚĲШũŔůŔƣċƣŔŸŰƚЯШċƚШŔƣШŔƚШĲǭĲĦƣŔƻĲШŉŸƖШĤƨŔũĬŔŰŊƚШƽŔƣőШŉƨŰĬċůĲŰƣċũШƓĲƖŔŸĬШ
ƽŔƣőŔŰШċШƽŔĬĲƖШƖċŰŊĲШċŰĬШƖĲƣċŔŰƚШŔƣƚШƓƖĲĬŔĦƣŔƻĲШƓŸƽĲƖШĲƻĲŰШƽŔƣőШƓĲƖŔŸĬШĲũŸŰŊċƣŔŸŰШĬƨĲШ
ƣŸШĬċůċŊĲЮШcŸƽĲƻĲƖЯШƻŊÉШƖĲƕƨŔƖĲƚШůŸƖĲШĬĲƣċŔũĲĬШƚƓĲĦƣƖċũШŸƖĬŔŰċƣĲШĬċƣċЯШƽőŔĦőШ
ƚŸůĲƣŔůĲƚШŔƚШŰŸƣШċƻċŔũċĤũĲЯШċƚШŔŰШƣőŔƚШĦċƚĲЮШÑőĲШũŔůŔƣċƣŔŸŰƚШŸŉШĲůƓŔƖŔĦċũũǃрĤċƚĲĬШċŰĬШ
Â]рĤċƚĲĬШŉƖċŊŔũŔƣŔĲƚШĤĲĦŸůĲШĲƻŔĬĲŰƣШƽőĲŰШĲǂċůŔŰŔŰŊШƣőĲШőŔŊőШĬŔƚƓĲƖƚŔŸŰШƻċũƨĲƚШŸШ
ŸŉШ͉ШŉŸƖШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŸŉШċũũШ?ÉЮШÑőŔƚШŔƚШŔŰШũŔŰĲШƽŔƣőШƣőĲШƖĲĦĲŰƣШǯŰĬŔŰŊƚШĤǃШ
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7ŸĬĲŰůċŰŰШĲƣШċũШыΞΜΞΠьШƽőŸШŰŸƣĲĬШƣőċƣШĲůƓŔƖŔĦċũũǃШĬĲƖŔƻĲĬШĦƨƖƻĲƚШċƖĲШƨƚƨċũũǃШƣŸŸШ
ǰċƣШƖĲƚƨũƣŔŰŊШŔŰШŸƻĲƖĲƚƣŔůċƣĲĬШĬċůċŊĲШċƣШũŸƽĲƖШŔŰƣĲŰƚŔƣŔĲƚЮШ 

 ĲƻĲƖƣőĲũĲƚƚЯШŊŔƻĲŰШŔƣƚШĦŸŰƚŔƚƣĲŰĦǃШƽŔƣőШƣőĲШ?ÉШĬĲǯŰŔƣŔŸŰƚЯШƣőĲШċƻċŔũċĤŔũŔƣǃШŸŉШÂ] ШŔŰШ
ƣőĲШőċǍċƖĬШĬċƣċЯШċŰĬШƣőĲШůŸĬĲũќƚШŔůƓƖŸƻĲĬШƓĲƖŉŸƖůċŰĦĲШĬŸĦƨůĲŰƣĲĬШĤǃШĬĲШÂŸƖƣŸШĲƣШ
ċũШыΞΜΞΝьЯШÂ]ШƖĲůċŔŰƚШƣőĲШĤĲƚƣШŸƓƣŔŸŰШŉŸƖШƣőŔƚШċƚƚĲƚƚůĲŰƣЮШ 

ÑċĤũĲЮΧдΥЮÂċƖċůĲƣĲƖƚЮŸŉЮƣőĲЮÂ]цĤċƚĲĬЮŉƖċŊŔũŔƣǃЮĦƨƖƻĲƚЮĦŸŰƚŔĬĲƖĲĬеЮċĬċƓƣĲĬЮŉƖŸůЮÅŸƚƣŔЮ
ĲƣЮċũЮёΥΣΥΤђ 

Construction 
age 

Height D͏S1 (g) D͏S2 (g) D͏S3 (g) D͏S4 (g) D͏S5 [g]  ͉

< 1919 L 0.154 0.228 0.276 0.377 0.656 0.856 
MH 0.130 0.189 0.227 0.309 0.579 0.826 

1919-45 L 0.198 0.317 0.382 0.561 0.983 0.905 
MH 0.162 0.280 0.351 0.524 0.880 0.866 

1946-61 L 0.283 0.520 0.684 1.023 1.876 1.023 
MH 0.216 0.396 0.516 0.730 1.238 0.916 

1962-71 L 0.437 0.972 1.301 1.956 3.071 1.141 
MH 0.326 0.738 1.004 1.516 2.228 1.051 

1972-81 L 0.553 1.365 1.973 2.705 4.934 1.134 
MH 0.467 1.145 1.472 2.040 3.551 1.084 

> 1981 L 0.626 1.292 1.560 2.081 3.809 1.175 
MH 0.490 1.034 1.271 1.680 2.854 1.098 

ΠЮΞЮΠ ? ~ ]EШ?EÂE ?E ÑШ[Å ]fxfÑòШ9ÖÅéEÉ 

fŰШŸƖĬĲƖШƣŸШċĬċƓƣШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШĦũƨƚƣĲƖĲĬШƚĲŔƚůŔĦŔƣǃШċƚƚĲƚƚůĲŰƣЯШƣőĲШŸƖŔŊŔŰċũШ
ƨŰĬċůċŊĲĬШƚĲƣШƽċƚШůŸĬŔǯĲĬШƣŸШċĦĦŸƨŰƣШŉŸƖШƣőĲШũĲƻĲũШŸŉШĬċůċŊĲШƚƨƚƣċŔŰĲĬШĤǃШ
ĤƨŔũĬŔŰŊƚШ ŉƖŸůШ ƓƖĲƻŔŸƨƚШ ĲċƖƣőƕƨċťĲƚЮШũƣőŸƨŊőШŉƖċŊŔũŔƣǃШ ĦƨƖƻĲƚШ ŉŸƖШ fƣċũŔċŰШ ÖÅ~Ш
ƣċǂŸŰŸůŔĲƚШőċƻĲШĤĲĲŰШƖĲĦĲŰƣũǃШĬĲƻĲũŸƓĲĬШы§ƖũċĦĦőŔŸШĲƣШċũШΞΜΞΠьЯШƣőĲŔƖШĬċůċŊĲШ
ĦċƣĲŊŸƖŔǍċƣŔŸŰƚШċƖĲШ ŰŸƣШ ĦŸŰƚŔƚƣĲŰƣШ ƽŔƣőШ ƣőŸƚĲШ ŔŰШ ƣőĲШ ƖĲƓŸƖƣĲĬШ ŸĤƚĲƖƻċƣŔŸŰƚЮШ
ĬĬŔƣŔŸŰċũũǃЯШƣőĲǃШƽĲƖĲШĬĲƖŔƻĲĬШƨƚŔŰŊШĬƖŔŉƣрĤċƚĲĬШůĲƣƖŔĦƚШċŰĬШƚŔůƓũŔǯĲĬШůŸĬĲũƚЯШċŰШ
ċƓƓƖŸċĦőШƣőċƣШůċǃШĬŔůŔŰŔƚőШƣőĲШŔůƓċĦƣШŸŉШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰЯШċƚШċĦťŰŸƽũĲĬŊĲĬШ
ĤǃШƣőĲШċƨƣőŸƖƚЮШÑőĲƖĲŉŸƖĲЯШƣŸШċĦĦŸƨŰƣШŉŸƖШĦƨůƨũċƣŔƻĲШĬċůċŊĲШőĲƖĲШƽĲШƽŔũũШůċťĲШƨƚĲШ
ŸŉШƣőĲШĬŔǭĲƖĲŰƣШƖĲĬƨĦƣŔŸŰШŉċĦƣŸƖƚШĬĲƖŔƻĲĬШŔŰШ9őċƓƣĲƖШΟЮШÑőĲƚĲШŉċĦƣŸƖƚШċĬŢƨƚƣШШƣőĲШůĲċŰШ
ĦċƓċĦŔƣǃШŸŉШĲŰƣĲƖŔŰŊШċШƚƓĲĦŔǯĦШĬċůċŊĲШƚƣċƣĲШĤċƚĲĬШŸŰШƣőĲШĬċůċŊĲШƚƣċƣĲШƣƖċŰƚŔƣŔŸŰШ
ƓċƣőƽċǃШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΠЮΥЯШċƚШƽĲũũШŔŰĦƖĲċƚŔŰŊШƣőĲШƚƣċŰĬċƖĬШĬĲƻŔċƣŔŸŰШƣŸШƖĲǰĲĦƣШƣőĲШ
ƻċƖŔċĤŔũŔƣǃШŔŰƣƖŸĬƨĦĲĬШĤǃШƣőĲШƓƖĲƻŔŸƨƚШĬċůċŊĲЮШÑőĲШǯŊƨƖĲШŔŰĬŔĦċƣĲƚШőŸƽШƣőĲШůĲċŰШ
ĦċƓċĦŔƣǃШŸŉШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƣŸШƖĲċĦőШċШǯŰċũШ?ÉШĬĲĦƖĲċƚĲƚШƽŔƣőШƣőĲШŔŰĦƖĲċƚŔŰŊШŔŰŔƣŔċũШ
ũĲƻĲũШŸŉШĬċůċŊĲШыf?ÉьЯШƽŔƣőШƣőĲШůŸƚƣШƚŔŊŰŔǯĦċŰƣШĦőċŰŊĲШŸĤƚĲƖƻĲĬШƽőĲŰШƣƖċŰƚŔƣŔŸŰŔŰŊШ
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ŉƖŸůШŸŰĲШ?ÉШƣŸШƣőĲШŔůůĲĬŔċƣĲШŰĲǂƣШыĲЮŊЮЯШf?ÉΟШƣŸШ?ÉΠьЮШÑőĲШǯŊƨƖĲШċũƚŸШƚőŸƽƚШƣőĲШ
ƖċŰŊĲШŸŉШƣőĲШƖĲĬƨĦƣŔŸŰƚЯШŔŰĬŔĦċƣŔŰŊШƣőĲШůŔŰŔůƨůШċŰĬШůċǂŔůƨůШƻċũƨĲƚШŸĤƣċŔŰĲĬЮШ 

 

[ŔŊƨƖĲЮΧдΫЮÅĲĬƨĦƣŔŸŰЮŉċĦƣŸƖƚЮƣŸЮċĬŢƨƚƣЮƣőĲЮĦċƓċĦŔƣǃЮƣŸЮċĦĦŸƨŰƣЮЮŉŸƖЮƣƖċŰƚŔƣŔŸŰƚЮŉƖŸůЮƣőĲЮ
ŔŰŔƣŔċũЮ?ÉЮƣŸЮƣőĲЮǯŰċũЮ?Éд 

ÑőĲƖĲШċƖĲШƣƽŸШƓŸƚƚŔĤũĲШƽċǃƚШƣŸШƨƚĲШƣőĲƚĲШŉċĦƣŸƖƚЮШ 

ÑőĲШǯƖƚƣШŔŰƻŸũƻĲƚШĦċƓƣƨƖŔŰŊШċШƓŸƖƣŔŸŰШŸŉШƣőĲШƻċƖŔċĤŔũŔƣǃШŔŰШƣőĲШƖĲƚƨũƣƚШċŰĬШƚŔůƨũċƣŔŰŊШƣőĲШ
ĬŔǭĲƖĲŰƣШƓŸƚƚŔĤũĲШĤĲőċƻŔŸƨƖƚШŸŉШŔŰĬŔƻŔĬƨċũШĤƨŔũĬŔŰŊƚШƽőĲŰШĬċůċŊĲĬЮШÅċƣőĲƖШƣőċŰШ
ƨƚŔŰŊШċШƚŔŰŊũĲШůĲĬŔċŰШƖĲĬƨĦƣŔŸŰШƻċũƨĲЯШƽĲШĦċŰШƚċůƓũĲШŉƖŸůШƣőĲШŉƨũũШĬŔƚƣƖŔĤƨƣŔŸŰƚШŸŉШ
ƣőŸƚĲШŉċĦƣŸƖƚЮШÑőĲŰЯШƣŸШŊĲŰĲƖċƣĲШċШƚĲƣШŸŉШĬċůċŊĲШĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШċШŊŔƻĲŰШ
ĤƨŔũĬŔŰŊЯШ ƽĲШ ƚċůƓũĲШ ƣőĲШ ƖĲĬƨĦƣŔŸŰШ ŉċĦƣŸƖƚШ ŉƖŸůШ ƣőĲƚĲШ ĬŔƚƣƖŔĤƨƣŔŸŰƚШ ŉŸƖШ ĲƻĲƖǃШ
ĦŸůĤŔŰċƣŔŸŰШŸŉШŔŰŔƣŔċũШċŰĬШǯŰċũШ?ÉЮШÑŸШĲŰƚƨƖĲШĦŸŰƚŔƚƣĲŰĦǃЯШƚŸůĲШƣƖƨŰĦċƣŔŸŰШƖƨũĲƚШċƖĲШ
ċƓƓũŔĲĬШƣŸШċƻŸŔĬШŔƚƚƨĲƚШƚƨĦőШċƚШƣőĲШĦċƓċĦŔƣǃШŸŉШċШũŸƽĲƖШĬċůċŊĲШƚƣċƣĲЯШ?ÉŔЯШĲǂĦĲĲĬŔŰŊШ
ƣőċƣШŸŉШċШőŔŊőĲƖШŸŰĲЯШ?ÉŔҼΝЯШƣőĲƖĲĤǃШċƻŸŔĬŔŰŊШĦƨƖƻĲШĦƖŸƚƚŔŰŊЮШ ŰŸƣőĲƖШƖƨũĲШĲŰƚƨƖĲƚШƣőċƣШ
ċШĬċůċŊĲĬШĤƨŔũĬŔŰŊШĬŸĲƚШŰŸƣШћŊċŔŰќШĦċƓċĦŔƣǃЯШƚŸШƣőĲШůĲĬŔċŰШĦċƓċĦŔƣǃШƻċũƨĲШŸŉШf?ÉŔШŔƚШ
ċũƽċǃƚШũċƖŊĲƖШƣőċŰШƣőċƣШŸŉШf?ÉŔҼΝЮШШ 

ÅĲŊċƖĬŔŰŊШĬŔƚƓĲƖƚŔŸŰЯШƽĲШŸŰũǃШůŸĬŔǯĲĬШƣőĲШћĬŔċŊŸŰċũќШƣĲƖůƚЯШƽőŔĦőШƖĲŉĲƖШƣŸШƣƖċŰƚŔƣŔŸŰƚШ
ŉƖŸůШŸŰĲШ?ÉШƣŸШƣőĲШŔůůĲĬŔċƣĲШŰĲǂƣШƚƣċƣĲЯШƽőĲƖĲШƽĲШŸĤƚĲƖƻĲĬШƣőĲШũċƖŊĲƚƣШċŰĬШůŸƖĲШ
ĦŸŰƚŔƚƣĲŰƣШĦőċŰŊĲƚЮШ]ŔƻĲŰШƣőĲШőŔŊőШƻċũƨĲƚШƣőŔƚШŔŰĦƖĲċƚĲШƽċƚШĦċƓƓĲĬШƣŸШΝЮΡШŉŸƖШĲƻĲƖǃШ
f?ÉЮШ 

ÑőŔƚШůŸĬŔǯĦċƣŔŸŰШƓƖŸĦĲƚƚЯШƽőŔĦőШŔƚШƖĲƓĲċƣĲĬШŉŸƖШĲċĦőШĤƨŔũĬŔŰŊШŸŉШċШŊŔƻĲŰШĦũċƚƚШŔŰШƣőĲШ
ĲǂƓŸƚƨƖĲЯШũĲĬШƣŸШċŰШƨŰŔƕƨĲШƚĲƣШŸŉШĬċůċŊĲрĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЯШċũũШĬĲƖŔƻĲĬШŉƖŸůШ
ƣőĲШƚċůĲШƨŰĬċůċŊĲĬШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШƣőċƣШĦũċƚƚЮШÑőŔƚШůĲċŰƚШƣőċƣШŉŸƖШƣőĲШǯƖƚƣШĲƻĲŰƣЯШ
ƽőĲŰШċũũШƣőĲШĤƨŔũĬŔŰŊƚШŔŰШċШƚƓĲĦŔǯĦШĦũċƚƚШċƖĲШƨŰĬċůċŊĲĬШыŔЮĲЮЯШŔŰШ?ÉΜьШƣőĲǃШƚőċƖĲШƣőĲШ
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ƚċůĲШƚĲƣШŸŉШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЮШ ƚШĲċĦőШĤƨŔũĬŔŰŊШĲǂƓĲƖŔĲŰĦĲƚШĬċůċŊĲШĬƨƖŔŰŊШƣőĲШ
ƚĲƕƨĲŰĦĲЯШŔƣШƽŔũũШőċƻĲШŔƣƚШŸƽŰШƨŰŔƕƨĲШƚĲƣШŸŉШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШĤċƚĲĬШŸŰШƣőĲШũĲƻĲũШŸŉШ
ĬċůċŊĲШƚƨƚƣċŔŰĲĬЮШ 

 

[ŔŊƨƖĲЮΧдάЮ?ċůċŊĲцĬĲƓĲŰĬĲŰƣЮŉƖċŊŔũŔƣǃЮĦƨƖƻĲƚЮŉŸƖЮċũũЮf?ÉЮŉŸƖЮ9ũċƚƚЮE 

ÑőĲШƚĲĦŸŰĬШůŸƖĲШƚƣƖċŔŊőƣŉŸƖƽċƖĬШƽċǃШŔŰƻŸũƻĲƚШƨƚŔŰŊШƣőĲШůĲĬŔċŰШƻċũƨĲƚШŸŉШƣőĲƚĲШ
ŉċĦƣŸƖƚШŉŸƖШĦŸůƓƨƣŔŰŊШƣőĲШƖĲĬƨĦĲĬШůĲĬŔċŰШĦċƓċĦŔƣǃЯШċŰĬШƣőĲШƚċůĲШŉċĦƣŸƖШŸŉШΝЮΡШŉŸƖШ
ƣőĲШĬŔƚƓĲƖƚŔŸŰЮШ7ŸƣőШƽċǃƚШƽĲƖĲШĲǂƓũŸƖĲĬШċŰĬШƚŔŰĦĲШĤŸƣőШƓƖŸĬƨĦĲШƚŔůŔũċƖШƖĲƚƨũƣƚШċƣШ
ƣőĲШĲŰĬШŸŉШƣőĲШũŸƚƚШċƚƚĲƚƚůĲŰƣЯШƣőŔƚШƚĲĦŸŰĬШƚŔůƓũĲƖШċƓƓƖŸċĦőШŔƚШċĬŸƓƣĲĬШŔŰШƣőĲШ
ċŰċũǃƚŔƚШƣőċƣШŉŸũũŸƽƚЮ 

[ŔŊƨƖĲШΠЮΦШƚőŸƽƚШŸŰĲШŸŉШƣőĲШĬċůċŊĲШĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШĬĲƖŔƻĲĬШŉŸƖШĦũċƚƚШEЯШ
ƽőŔĦőШƖĲƓƖĲƚĲŰƣƚШċШũŸƽрƖŔƚĲШĤƨŔũĬŔŰŊЯШĤƨŔũƣШĤĲƣƽĲĲŰШΝΦΠΣШċŰĬШΝΦΣΝШыƚĲĲШÑċĤũĲШΠЮΝьЮШ
ÑőĲШǯƖƚƣШƓċŰĲũШŔŰШƣőĲШǯŊƨƖĲШыf?ÉΜьШƖĲƓƖĲƚĲŰƣƚШƣőĲШŔŰƣċĦƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲЯШƽőŔĦőШŔƚШ
ŸĤƣċŔŰĲĬШĬŔƖĲĦƣũǃШŉƖŸůШƣőĲШũŸŊŰŸƖůċũШĬŔƚƣƖŔĤƨƣŔŸŰƚШŸŉШÑċĤũĲШΠЮΞЯШƽőŔũĲШċũũШŸƣőĲƖШƓċŰĲũƚШ
ƖĲƓƖĲƚĲŰƣШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲШċƣШċũũШũĲƻĲũƚШŸŉШŔŰŔƣŔċũШĬċůċŊĲЮШÑőŔƚШĦũĲċƖũǃШ
ŔũũƨƚƣƖċƣĲƚШƣőĲШĦċƓċĦŔƣǃШũŸƚƚЯШċƚШƚőŸƽŰШĤǃШƣőĲШũĲŉƣƽċƖĬШƚőŔŉƣШŸŉШċũũШĦƨƖƻĲƚШƽőĲŰШ
ƣƖċŰƚŔƣŔŸŰŔŰŊШƣŸШĲċĦőШǯŰċũШ?ÉЮШÑőĲШůŸƚƣШƓƖŸŰŸƨŰĦĲĬШĦőċŰŊĲƚЯШĤŸƣőШŔŰШƣőĲШůĲċŰШċŰĬШ
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ĬŔƚƓĲƖƚŔŸŰЯШŸĦĦƨƖШĦŸŰƚŔƚƣĲŰƣũǃШĬƨƖŔŰŊШƣőĲШƣƖċŰƚŔƣŔŸŰШƣŸШƣőĲШŔůůĲĬŔċƣĲШŰĲǂƣШ?ÉЯШċũŔŊŰŔŰŊШ
ƽŔƣőШƣőĲШǯŰĬŔŰŊƚШŔŰШ9őċƓƣĲƖШΟЮ 

fƣШůƨƚƣШĤĲШŰŸƣĲĬШƣőċƣШƣőĲƚĲШŉċĦƣŸƖƚШƽĲƖĲШŸƖŔŊŔŰċũũǃШĬĲƖŔƻĲĬШĦŸŰƚŔĬĲƖŔŰŊШ ƻŊÉ ШċƚШċŰШ
f~ШƖċƣőĲƖШƣőċŰШÂ]ЮШÑőĲƖĲŉŸƖĲЯШƚƣƖŔĦƣũǃШƚƓĲċťŔŰŊШƣőĲƚĲШŉċĦƣŸƖƚШůċǃШĤĲШƚũŔŊőƣũǃШ
ĬŔǭĲƖĲŰƣЯШĤŸƣőШŸŰШƣőĲШůĲċŰШċŰĬШƣőĲШĬŔƚƓĲƖƚŔŸŰЯШŔŉШƣőĲǃШƽĲƖĲШĬĲƖŔƻĲĬШƨƚŔŰŊШÂ] ШċƚШƣőĲШ
f~ЮШcŸƽĲƻĲƖЯШŊŔƻĲŰШƣőĲШũċĦťШŸŉШ ƻŊÉрĤċƚĲĬШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲШŉŸƖШƽŔĬĲШ
ĦũċƚƚĲƚШŸŉШĤƨŔũĬŔŰŊƚШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőĲШE~ÉΦΥШ?ÉШĬĲǯŰŔƣŔŸŰƚЯШƽĲШőċƻĲШċĬŸƓƣĲĬШ
ƣőĲƚĲШŉċĦƣŸƖƚШŉŸƖШƣőŔƚШƖŔƚťШċƚƚĲƚƚůĲŰƣШċŰċũǃƚŔƚЮШ 

ΠЮΞЮΡ 9§ ÉEÄÖE 9EШ~§?Ex 

ŰŸƣőĲƖШťĲǃШƓċƖƣШŸŉШƣőĲШƖŔƚťШċƚƚĲƚƚůĲŰƣШŔƚШƣőĲШĦŸŰƚĲƕƨĲŰĦĲШůŸĬĲũЯШƽőŔĦőШĦŸŰŰĲĦƣƚШ
ĬċůċŊĲШ ƚƣċƣĲƚШ ƣŸШ ċШĦŸƖƖĲƚƓŸŰĬŔŰŊШ ĬŔƚƣƖŔĤƨƣŔŸŰШ ŸŉШ ůŸŰĲƣċƖǃШũŸƚƚЮШ ÑőĲШ ũŸƚƚШ ŔƚШ
ĲǂƓƖĲƚƚĲĬШċƚШċШƖċƣŔŸШŸŉШƣőĲШƖĲƓċŔƖШĦŸƚƣШŸŉШƣőĲШĤƨŔũĬŔŰŊШƣŸШŔƣƚШƖĲƓũċĦĲůĲŰƣШƻċũƨĲЮШcĲƖĲЯШ
ƽĲШƨƚĲШƣőĲШ?ŸũĦĲШĲƣШċũШыΞΜΜΣьШůŸĬĲũЯШƽőŔĦőШƽċƚШĬĲƖŔƻĲĬШŉƖŸůШĬċůċŊĲШĬċƣċШŸŉШÖÅ~Ш
ĤƨŔũĬŔŰŊƚШŔŰШ9ĲŰƣƖċũШfƣċũǃЮШÑőŔƚШůŸĬĲũШƓƖŸƓŸƚĲĬШċƚШƣőĲШƚĲƣШŸŉШĤĲƣċШĬŔƚƣƖŔĤƨƣŔŸŰƚШƚőŸƽŰШ
ŔŰШ[ŔŊƨƖĲШΠЮΝΜЮШìőĲŰШċƚƚŔŊŰŔŰŊШċШũŸƚƚЯШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŔƚШƚċůƓũĲĬШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШ?ÉШ
ŸŉШƣőĲШĤƨŔũĬŔŰŊЯШċŰĬШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШũŸƚƚШƻċũƨĲШŔƚШĦċũĦƨũċƣĲĬШĤǃШůƨũƣŔƓũǃŔŰŊШƣőĲШ
ƚċůƓũĲĬШũŸƚƚШƖċƣŔŸШыxÅьШĤǃШƣőĲШĤƨŔũĬŔŰŊќƚШŔŰŔƣŔċũШƣŸƣċũШƖĲƓũċĦĲůĲŰƣШĦŸƚƣЮШÑőŔƚШůŸĬĲũШŔƚШ
ĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőĲШ?ÉШĬĲǯŰŔƣŔŸŰƚШċƓƓũŔĲĬШƣőƖŸƨŊőŸƨƣШƣőŔƚШƽŸƖťЮШ 

 

[ŔŊƨƖĲЮΧдΤΣЮ?ŸũĦĲЮĲƣЮċũЮёΥΣΤΩђЮĦŸŰƚĲƕƨĲŰĦĲЮůŸĬĲũ 

ΠЮΟ ? ~ ]EШ ÉÉEÉÉ~E Ñ 
ÑőĲШĬċůċŊĲШċƚƚĲƚƚůĲŰƣШƚƣĲƓШŸŉШƣőĲШƖŔƚťШċƚƚĲƚƚůĲŰƣШĦŸŰƚŔƚƣƚШŸŉШǯŰĬŔŰŊШŉŸƖШċũũШċƚƚĲƣƚШ
ƣőĲШũĲƻĲũШŸŉШĬċůċŊĲШċƚШƚƓĲĦŔǯĲĬШĤǃШƣőĲШ?ÉШĲǂƓĲƖŔĲŰĦĲĬШċƣШƣőĲШĲŰĬШŸŉШĲċĦőШŸŉШƣőĲШƣőƖĲĲШ
ĲƻĲŰƣƚЮШfŰШƣőŔƚШƚƣƨĬǃШƣőŔƚШŔƚШċĦĦŸůƓũŔƚőĲĬШƨƚŔŰŊШƣőĲШŉŸũũŸƽŔŰŊШƓƖŸĦĲĬƨƖĲЮШìĲШǯƖƚƣШƣċťĲШ
ċШƖĲċũŔǍċƣŔŸŰШŸŉШƣőĲШ]~[ШŉŸƖШEΝЯШEΞШċŰĬШEΟЯШƽőŔĦőШĦŸŰƣċŔŰƚШƣőĲШÂ] ШƻċũƨĲƚШċƣШƣőĲШ
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ũŸĦċƣŔŸŰƚШŸŉШċũũШĤƨŔũĬŔŰŊƚЮШÑőĲŰЯШƨƚŔŰŊШ~ŸŰƣĲШ9ċƖũŸШƚċůƓũŔŰŊШŸŰШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲШŉŸƖШ
ƣőĲШŔŰƣċĦƣШĦŸŰĬŔƣŔŸŰШƽĲШƚŔůƨũċƣĲШŉŸƖШċŰǃШŊŔƻĲŰШċƚƚĲƣШƣőĲШ?ÉШĦċƨƚĲĬШĤǃШEΝЯШƣőċƣШŔƚШ
[?ÉEΝЮШÑőĲŰШŉŸƖШƣőċƣШċƚƚĲƣШƽĲШƚŔůƨũċƣĲШƣőĲШĬċůċŊĲШƚƣċƣĲШĦċƨƚĲĬШĤǃШEΞЯШŰċůĲũǃШ[?ÉEΞЯШ
ŊŔƻĲŰШƣőĲШÂ] ШƻċũƨĲШċƣШƣőċƣШƚŔƣĲШŔŰШEΞШƨƚŔŰŊШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШƣŸШƣőĲШ
ŔŰŔƣŔċũШĬċůċŊĲШƚƣċƣĲШf?ÉEΞӀШ[?ÉEΝЮШÉŔůŔũċƖũǃЯШƽĲШƓƖŸĦĲĲĬШŉŸƖШEΟШĤǃШĦŸŰƚŔĬĲƖŔŰŊШƣőĲШ
ŉƖċŊŔũŔƣǃШĦƨƖƻĲШƣőċƣШőċƚШċƚШŔŰŔƣŔċũШĦŸŰĬŔƣŔŸŰƚШf?ÉEΟӀ[?ÉEΞЮШШÑőĲШ?ÉШƚċůƓũŔŰŊШƓƖŸĦĲƚƚШŉŸƖШ
ĲċĦőШċƚƚĲƣШƽċƚШƖĲƓĲċƣĲĬШΝΜΜШƣŔůĲƚШƓĲƖШ]~[ЯШũĲċĬŔŰŊШƣŸШΡΜΜΜШƖĲċũŔǍċƣŔŸŰƚЮШШ 

9ƨůƨũċƣŔƻĲШĬċůċŊĲШŔŰШŉƖċŊŔũŔƣǃ 

 
DS 

 

(a) 

fŰƣċĦƣШŉƖċŊŔũŔƣǃ 

 
DS 

 

(b) 

[ŔŊƨƖĲЮΧдΤΤЮcŔƚƣŸŊƖċůЮŸŉЮůĲĬŔċŰЮĬŔƚƣƖŔĤƨƣŔŸŰЮŸŉЮĬċůċŊĲЮƣŸЮÖÅ~ЮĤƨŔũĬŔŰŊƚЮŔŰЮƣőĲЮƖĲŊŔŸŰЮ
ċŉƣĲƖЮĲċĦőЮĲƻĲŰƣ 

[ŔŊƨƖĲШΠЮΝΝċШƓƖĲƚĲŰƣƚШċШƚƨůůċƖǃШŸŉШƣőĲШċƚƚĲƚƚůĲŰƣШƖĲƚƨũƣƚШŉŸƖШƣőĲШĲŰƣŔƖĲШƖĲŊŔŸŰЯШ
ƚőŸƽŔŰŊШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШĤƨŔũĬŔŰŊƚШċƣШƣőĲШĬŔǭĲƖĲŰƣШ?ÉШċŉƣĲƖШĲċĦőШĲƻĲŰƣЮШÑőŔƚШǯŊƨƖĲШ
ƖĲǰĲĦƣƚШƣőĲШůĲĬŔċŰШĦċƚĲШŉƖŸůШƣőĲШΡΜΜΜШƖĲċũŔǍċƣŔŸŰƚЯШĦőŸƚĲŰШƣŸШƖĲƓƖĲƚĲŰƣШċШƚŔŰŊũĲШ
ƚĦĲŰċƖŔŸШƽŔƣőŔŰШƣőĲШĬċƣċƚĲƣЮШÑŸШƚĲũĲĦƣШƣőŔƚШůĲĬŔċŰШƖĲċũŔǍċƣŔŸŰЯШƽĲШĦċũĦƨũċƣĲĬШƣőĲШƣŸƣċũШ
ũŸƚƚШŉŸƖШĲċĦőШƚŔůƨũċƣŔŸŰШĤǃШċƚƚŔŊŰŔŰŊШċШƚƓĲĦŔǯĦШũŸƚƚШƖċƣŔŸШƣŸШĲċĦőШċƚƚĲƣШƣőƖŸƨŊőШƣőĲШ
ĦŸŰƚĲƕƨĲŰĦĲШůŸĬĲũШċĦĦŸƖĬŔŰŊШƣŸШŔƣƚШ?ÉЮШìĲШƣőĲŰШĦŸůƓƨƣĲĬШƣőĲШůĲĬŔċŰШŸŉШƣőĲƚĲШ
ƣŸƣċũШũŸƚƚШƻċũƨĲƚШċŰĬШŔĬĲŰƣŔǯĲĬШƣőĲШƖĲċũŔǍċƣŔŸŰШƣőċƣШůŸƚƣШĦũŸƚĲũǃШċũŔŊŰĲĬШƽŔƣőШŔƣЮШÑőŔƚШ
ůĲĬŔċŰШƖĲċũŔǍċƣŔŸŰШċũũŸƽƚШƨƚШƣŸШĬŔƚƓũċǃШċШƖĲƓƖĲƚĲŰƣċƣŔƻĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШĤƨŔũĬŔŰŊШ
ĬċůċŊĲƚШċŰĬШũŸƚƚĲƚШŔŰШƣőĲШŉŸũũŸƽŔŰŊШƚƨĤƚĲĦƣŔŸŰƚЮ 

fŰШƓċƖċũũĲũЯШƣŸШŔƚŸũċƣĲШƣőĲШĲǭĲĦƣШŸŉШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШŸŰШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШ
ĬċůċŊĲШƚƣċƣĲƚШŸŉШĤƨŔũĬŔŰŊƚШċŉƣĲƖШĲċĦőШĲƻĲŰƣШŸŉШƣőĲШƚĲƕƨĲŰĦĲЯШƽĲШċũƚŸШƚŔůƨũċƣĲĬШƣőĲШ
[?ÉШĦċƨƚĲĬШĤǃШĲċĦőШĲċƖƣőƕƨċťĲШċũƽċǃƚШŉƖŸůШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲШĤĲũŸŰŊŔŰŊШƣŸШƣőĲШŔŰƣċĦƣШ
ĦŸŰĬŔƣŔŸŰƚЮШÑŸШċƻŸŔĬШċƖƣŔǯĦŔċũШĬĲĦƖĲċƚĲƚШŸŉШĬċůċŊĲЯШƽĲШƖĲƣċŔŰĲĬШŉŸƖШĲċĦőШĤƨŔũĬŔŰŊШƣőĲШ
ũċƖŊĲƚƣШŸŉШƣőĲШƣőƖĲĲШĬċůċŊĲШƚƣċƣĲƚШƚŔůƨũċƣĲĬШŉŸƖШƣőĲШƣőƖĲĲШĲċƖƣőƕƨċťĲƚЮШÑőŔƚШƚĲĦŸŰĬШ
ƚĲƣШŸŉШƖĲƚƨũƣƚШŔƚШĬŔƚƓũċǃĲĬШŔŰШ[ŔŊƨƖĲШΠЮΝΝĤЮШ ШĦŸůƓċƖŔƚŸŰШĤĲƣƽĲĲŰШƣőĲШƣƽŸШƓċŰĲũƚШŸŉШ
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[ŔŊƨƖĲШΠЮΝΝШƓƖŸƻŔĬĲƚШċШĦũĲċƖШƓŔĦƣƨƖĲШŸŉШƣőĲШŔŰǰƨĲŰĦĲШŸŉШŔŰĦũƨĬŔŰŊШŸƖШŰŸƣШĦƨůƨũċƣŔƻĲШ
ĬċůċŊĲЮШÑőĲШůŸƚƣШĲƻŔĬĲŰƣШŔůƓċĦƣШŔƚШƖĲǰĲĦƣĲĬШŔŰШƣőĲШŰƨůĤĲƖШŸŉШĦŸũũċƓƚĲƚШƣőċƣШŔƚШШ
ƚŔŊŰŔǯĦċŰƣũǃШũċƖŊĲƖШƽőĲŰШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШŔƚШĦŸŰƚŔĬĲƖĲĬШĤƨƣШƣőĲШƣƖĲŰĬШŔƚШĦũĲċƖШ
ċũƚŸШŉŸƖШŸƣőĲƖШĬċůċŊĲШƚƣċƣĲƚЮШÑőĲШŉƖċĦƣŔŸŰШŸŉШŔŰƣċĦƣШĤƨŔũĬŔŰŊƚШы?ÉΜьШĬĲĦƖĲċƚĲƚШƽőŔũĲШ
ƣőŸƚĲШŸŉШ?ÉΝЯШ?ÉΞЯШċŰĬШ?ÉΟШċŰĬШ?ÉΠШċũũШŔŰĦƖĲċƚĲЮШÑőĲШƚƓċƣŔċũШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШĤƨŔũĬŔŰŊƚШ
ŔŰШĬŔǭĲƖĲŰƣШĬċůċŊĲШƚƣċƣĲƚШċŉƣĲƖШĲċĦőШĲƻĲŰƣШŸŉШƣőĲШƚĲƕƨĲŰĦĲШĦċŰШĤĲШŉŸƨŰĬШŔŰШ[ŔŊƨƖĲШ
ΠЮΝΞЮШ§ŉШĦŸƨƖƚĲШƣőĲШƣŸƓШƣƽŸШƓċŰĲũƚЯШƽőŔĦőШƚőŸƽШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШċŉƣĲƖШEΝЯШċƖĲШŔĬĲŰƣŔĦċũШ
ĤĲĦċƨƚĲШŔŰШĤŸƣőШĦċƚĲƚШċũũШƣőĲШĤƨŔũĬŔŰŊƚШċƖĲШŔŰШƓƖŔƚƣŔŰĲШĦŸŰĬŔƣŔŸŰƚЮШ ŉƣĲƖШƣőĲШƚĲĦŸŰĬШ
ĲƻĲŰƣШŸŉШƣőĲШƚĲƕƨĲŰĦĲЯШEΞЯШőŸƽĲƻĲƖЯШƽĲШŰŸƣŔĦĲШċШůŸƖĲШƽŔĬĲƚƓƖĲċĬШƓƖĲƚĲŰĦĲШŔŰШƣőĲШ
ĦĲŰƣƖċũШƓċƖƣШŸŉШƣőĲШƖĲŊŔŸŰШŸŉШĤƨŔũĬŔŰŊƚШŔŰШƣőĲШůŸƖĲШƚĲƻĲƖĲШĬċůċŊĲШƚƣċƣĲƚЮШÑőŔƚШƽŔĬĲƖШ
ĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШůŸƖĲШƚĲƻĲƖĲШ?ÉШŔƚШĬƨĲШƣŸШƣőĲШĬċůċŊĲШĦċƨƚĲĬШĤǃШƣőĲШǯƖƚƣШĲƻĲŰƣШƣőċƣШ
ůċĬĲШ ƣőĲШ ĬċůċŊĲĬШ ĤƨŔũĬŔŰŊƚШ ůŸƖĲШ ƻƨũŰĲƖċĤũĲШ ƣŸШ ƣőĲШ ŉŸũũŸƽŔŰŊШ ƚőŸĦťƚЮШ ÑőĲШ
ŸĦĦƨƖƖĲŰĦĲШŸŉШƣőĲШƣőŔƖĬШĲƻĲŰƣЯШEΟЯШŉŸƖШƣőĲШƚċůĲШƖĲċƚŸŰШċĤŸƻĲШĦċƨƚĲƚШċШũċƖŊĲƖШŰƨůĤĲƖШ
ŸŉШĦŸũũċƓƚĲƚШŔŰШƣőĲШĦĲŰƣƖċũШċŰĬШŰŸƖƣőĲƖŰШƓċƖƣƚШŸŉШƣőĲШƖĲŊŔŸŰЮ 
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EΟ 

  
[ŔŊƨƖĲЮΧдΤΥЮÉƓċƣŔċũЮĬŔƚƣƖŔĤƨƣŔŸŰЮŔŰЮƣőĲЮƖĲŊŔŸŰЮŸŉЮĤƨŔũĬŔŰŊƚЮŔŰЮĬŔǭĲƖĲŰƣЮĬċůċŊĲЮƚƣċƣĲƚЮċŉƣĲƖЮ

EΤеЮEΥЮċŰĬЮEΦдЮÑőĲЮũĲŉƣЮĦŸũƨůŰЮƖĲŉĲƖƚЮƣŸЮƣőĲЮĦċƚĲЮƽőĲŰЮĦƨůƨũċƣŔƻĲЮĬċůċŊĲЮŔƚЮ
ĦŸŰƚŔĬĲƖĲĬЮĬƨƖŔŰŊЮŉƖċŊŔũŔƣǃЮĦċũĦƨũċƣŔŸŰƚЮƽőŔũĲЮƣőĲЮƖŔŊőƣЮĦŸũƨůŰЮƽċƚЮŸĤƣċŔŰĲĬЮċũƽċǃƚЮ

ƨƚŔŰŊЮƣőĲЮŔŰƣċĦƣЮŉƖċŊŔũŔƣǃЮŉŸƖЮċũũЮƣőƖĲĲЮĲƻĲŰƣƚ 

ΠЮΟЮΝ 9§~Â ÅfÉ§ ШìfÑcШ§7ÉEÅéE?Ш? ~ ]E 

ƚШůĲŰƣŔŸŰĲĬШĤĲŉŸƖĲЯШŰŸШŊũŸĤċũШƚƣċƣŔƚƣŔĦƚШċƖĲШǃĲƣШċƻċŔũċĤũĲШƖĲŊċƖĬŔŰŊШƣőĲШĬċůċŊĲШ
ĦċƨƚĲĬШĤǃШƣőŔƚШƚĲƕƨĲŰĦĲШŔŰШƣőĲШĲŰƣŔƖĲШƖĲŊŔŸŰЮШcŸƽĲƻĲƖЯШũŸĦċũШƚƨƖƻĲǃƚШƣőċƣШƽĲƖĲШ
ĦŸŰĬƨĦƣĲĬШċƣШƣőĲШĲŰĬШƣőĲШĲƻĲŰƣƚШċƣШƣőĲШƣŸƽŰШƚĦċũĲШĦċŰШƚƣŔũũШĤĲШƨƚĲĬШƣŸШůċťĲШƚŸůĲШ
ůĲċŰŔŰŊŉƨũШĦŸůƓċƖŔƚŸŰƚЮШÑőĲШƖĲƚƨũƣƚШŸŉШƣőĲШůĲĬŔċŰШƖĲċũŔǍċƣŔŸŰШċƖĲШĦŸůƓċƖĲĬШƣŸШƣőĲШ
ŸĤƚĲƖƻĲĬШĬċůċŊĲШƚƣċƣĲƚШŸŉШĤƨŔũĬŔŰŊƚШċƚШĦŸũũĲĦƣĲĬШŔŰШƣőĲШ]EEÅШƖĲƓŸƖƣШыÉƣĲƽċƖƣШĲƣШċũШ
ΞΜΝΤьШŉŸƖШĬŔǭĲƖĲŰƣШƣŸƽŰƚШƣőċƣШƽĲƖĲШƚƨƖƻĲǃĲĬШċŉƣĲƖШƣőĲШǯƖƚƣШċŰĬШũċƚƣШĲƻĲŰƣƚШыEΝШċŰĬШ
EΟьЮШÉŔŰĦĲШƣőĲƖĲШŔƚШŰŸШĬċƣċШċƻċŔũċĤũĲШĤĲƣƽĲĲŰШEΞШċŰĬШEΟЯШƣőĲШƖĲƚƨũƣƚШŉŸƖШEΞШĦċŰŰŸƣШĤĲШ
ĦŸůƓċƖĲĬШċŰĬШƽŔũũШĤĲШŸůŔƣƣĲĬШĤƨƣШƣőĲǃШċƖĲШĦŸŰƚŔĬĲƖĲĬШĬƨƖŔŰŊШĬċůċŊĲШĦċũĦƨũċƣŔŸŰƚЮ 

7ĲŉŸƖĲШƽĲШƓƖĲƚĲŰƣШƣőĲШĦŸůƓċƖŔƚŸŰƚШƣőƖĲĲШĦŸůůĲŰƣƚШċƖĲШŔŰШŸƖĬĲƖЮШ 

ìĲШċƖĲШĦŸůƓċƖŔŰŊШƣőĲШŸĤƚĲƖƻĲĬШƓĲƖĦĲŰƣċŊĲƚШċŰĬШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШŉƨũũШĤƨŔũĬŔŰŊШ
ƚƣŸĦťЯШƣőċƣШŔŰĦũƨĬĲƚШċũƚŸШÅ9ШĤƨŔũĬŔŰŊƚЯШƽŔƣőШƣőŸƚĲШůŸĬĲũũĲĬШŉŸƖШÖÅ~ШĤƨŔũĬŔŰŊƚШŸŰũǃЮШ
]ŔƻĲŰШ ƣőċƣШ ċШ ůċŰǃШŸŉШ ƣőĲШ ƨŰĬċůċŊĲĬШ ĤƨŔũĬŔŰŊƚШƽĲƖĲШÅ9ЯШ ƽĲШ ĦċŰШ ĲǂƓĲĦƣШ ƣŸШ
ŸƻĲƖĲƚƣŔůċƣĲШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШĤƨŔũĬŔŰŊƚШŔŰШůŔŰŸƖШĬċůċŊĲШƚƣċƣĲЮШÑőŔƚШĤĲŔŰŊШƚċŔĬЯШ
ŊŔƻĲŰШƣőċƣШŔŰШƣőĲШƖĲŊŔŸŰШƣőĲШĤƨŔũĬŔŰŊШƚƣŸĦťШƖċŰŊĲƚШĤĲƣƽĲĲŰШΤΡШƣŸШΦΦӖШÖÅ~ЯШƣőŔƚШ
ċƚƚƨůƓƣŔŸŰШƚőŸƨũĬШŰŸƣШċǭĲĦƣШƣőĲШĦŸůƓċƖŔƚŸŰШƚŔŊŰŔǯĦċŰƣũǃЮ 

[ƨƖƣőĲƖůŸƖĲЯШċƚШƚƨŊŊĲƚƣĲĬШĤǃШƣőĲШƚƨƖƻĲǃŸƖƚШƣőĲШŸĤƚĲƖƻċƣŔŸŰƚШŸŉШŔŰƣĲƖůĲĬŔċƣĲШ?ÉƚШ
ыŔЮĲЮЯШ?ÉΝЯШ?ÉΞЯШ?ÉΟШŸƖШ?ÉΠьШůċǃШĤĲШƓƖŸŰĲШƣŸШĲƖƖŸƖШƣŸШĲƖƖŸƖШĬƨĲШƣŸШĲŰŊŔŰĲĲƖŔŰŊШ
ŢƨĬŊĲůĲŰƣЯШƽőŔũĲШƣőĲШĲǂƣƖĲůĲШĦċƚĲƚШыƨŰĬċůċŊĲĬШтШ?ÉΜЯШŸƖШĦŸũũċƓƚĲĬШтШ?ÉΡьШƚőŸƨũĬШ
ĤĲШ ĤĲƣƣĲƖШ ĲƚƣŔůċƣĲĬШċƚШ ƣőĲǃШċƖĲШ ĲċƚŔĲƖШ ƣŸШ ŔĬĲŰƣŔŉǃШ ŔŰШ ƣőĲШ ǯĲũĬЮШÑőĲƖĲŉŸƖĲЯШƣőĲШ



Â ċ Ŋ дЮҍЮΫά  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   

 

 
 
 
 

 

ĦŸůƓċƖŔƚŸŰШŔƚШŉċŔƖĲƖШŔŉШƽĲШƽĲƖĲШƣŸШũƨůƓШƣőĲШŔŰƣĲƖůĲĬŔċƣĲШ?ÉƚШċƚШŉŸũũŸƽƚаШ?ÉΝШƽŔƣőШ
?ÉΞШċŰĬШ?ÉΟШƽŔƣőШ?ÉΠЮШ§ŉШĦŸƨƖƚĲЯШŸŰĲШĦŸƨũĬШċƖŊƨĲШƣőċƣШƣőĲƖĲШĦŸƨũĬШĤĲШŔŰƚƣċŰĦĲƚШ
ƽőĲƖĲШĤƨŔũĬŔŰŊƚШůċƖťĲĬШƣŸШĤĲШŔŰШ?ÉΜШċŉƣĲƖШċШƖċƓŔĬШŔŰƚƓĲĦƣŔŸŰШƽĲƖĲШŔŰШŉċĦƣШŉŸƨŰĬШ
ƚũŔŊőƣũǃШĬċůċŊĲĬШыŔЮĲЮЯШŔŰШ?ÉΝьШċŉƣĲƖШċШůŸƖĲШƣőŸƖŸƨŊőШƚƨĤƚĲƕƨĲŰƣШĦőĲĦťЮШÑőŔƚШĦŸƨũĬШ
ƓŸƚƚŔĤũǃШũĲċĬШƣŸШŸƻĲƖĲƚƣŔůċƣŔŰŊШƣőĲШŸĤƚĲƖƻĲĬШĤƨŔũĬŔŰŊƚШŔŰШ?ÉΜЮ 

[ŔŰċũũǃЯШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШŰŸƣĲШƣőċƣШƣőĲШŊĲŸŊƖċƓőŔĦċũШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШůŸĬĲũũĲĬШċŰĬШ
ŸĤƚĲƖƻĲĬШĬċůċŊĲШůċǃШŰŸƣШċũŔŊŰШƓƖĲĦŔƚĲũǃШċƣШŔŰĬŔƻŔĬƨċũШũŸĦċƣŔŸŰƚЯШċƚШƣőŔƚШŔŰŉŸƖůċƣŔŸŰШ
ŔƚШŰŸƣШċƻċŔũċĤũĲШċŰĬШĦċŰŰŸƣШĤĲШĲƚƣŔůċƣĲĬШƽŔƣőШċĦĦƨƖċĦǃЮШcŸƽĲƻĲƖЯШƽĲШĲǂƓĲĦƣШƣőĲШ
ŰƨůĤĲƖШŸŉШĤƨŔũĬŔŰŊƚШŔŰШĲċĦőШĬċůċŊĲШƚƣċƣĲШы?ÉьШƣŸШĤĲШƚŔůŔũċƖЯШċƚШƣőĲШĲǂƓŸƚƨƖĲу
ƖĲƓƖĲƚĲŰƣĲĬШĤǃШƣőĲШƓĲƖĦĲŰƣċŊĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШĤƨŔũĬŔŰŊШƣǃƓĲƚШŔŰШƣőĲШƖĲŊŔŸŰуůŸƖĲШ
ċĦĦƨƖċƣĲũǃШƖĲǰĲĦƣƚШƖĲċũŔƣǃЮШÑőĲƖĲŉŸƖĲЯШŸŰũǃШőŔƚƣŸŊƖċůƚШƽŔũũШĤĲШƓƖĲƚĲŰƣĲĬЮ 

ΧдΦдΤдΤ ůċƣƖŔĦĲ 

ůċƣƖŔĦĲШŔƚШċШƣŸƽŰШŔŰШƣőĲШxċǍŔŸШƖĲŊŔŸŰШŸŉШ9ĲŰƣƖċũШfƣċũǃЯШƽőŔĦőШċƣШƣőĲШƣŔůĲШŸŉШƣőĲШĲƻĲŰƣШ
őċĬШċƖŸƨŰĬШΞЯΤΜΜШŔŰőċĤŔƣċŰƣƚЮШÑőĲШĤƨŔũĬŔŰŊШƚƣŸĦťШŸŉШƣőŔƚШƣŸƽŰШƽċƚШůŸƚƣũǃШĦŸůƓƖŔƚĲĬШ
ŸŉШƖĲƚŔĬĲŰƣŔċũШΞрШċŰĬШΟрƚƣŸƖǃШÖÅ~ШĤƨŔũĬŔŰŊƚШыÉĲǂƣŸƚШĲƣШċũШΞΜΝΥЯШfÉÑ ÑШΞΜΝΝьЮШÑőŔƚШƣŸƽŰШ
ƽċƚШƓƖŔůċƖŔũǃШőŔƣШĤǃШƣőĲШǯƖƚƣШċŰĬШƣőŔƖĬШĲƻĲŰƣƚЯШƽőŸƚĲШĲƓŔĦĲŰƣƖĲƚШƽĲƖĲЯШƖĲƚƨũƣŔŰŊШŔŰШ
ƚĲƻĲƖĲШĬċůċŊĲЮШ7ǃШƣőĲШĲŰĬШŸŉШƣőĲШƚĲƕƨĲŰĦĲЯШůŸƚƣШŸŉШƣőĲШƣŸƽŰШƽċƚШĲŔƣőĲƖШőĲċƻŔũǃШ
ĬċůċŊĲĬШŸƖШőċĬШĦŸũũċƓƚĲĬЮШ 

After first event After sequence 

 
[ŔŊƨƖĲЮΧдΤΦЮcŔƚƣŸŊƖċůЮŸŉЮĬŔƚƣƖŔĤƨƣŔŸŰЮŸŉЮĬċůċŊĲЮƣŸЮÖÅ~ЮĤƨŔũĬŔŰŊƚЮŔŰЮ ůċƣƖŔĦĲЮċŉƣĲƖЮƣőĲЮ
ǯƖƚƣЮĲƻĲŰƣЮċŰĬЮċƣЮƣőĲЮĲŰĬЮŸŉЮƣőĲЮƚĲƕƨĲŰĦĲдЮÑőĲЮůŸĬĲũũĲĬЮ?ÉƚЮĲƚƣŔůċƣĲĬЮƽŔƣőЮċŰĬЮ

ƽŔƣőŸƨƣЮĦƨůƨũċƣŔƻĲЮĬċůċŊĲЮŔŰЮƣőĲЮŉƖċŊŔũŔƣǃЮё9?ЮċŰĬЮfŰƣċĦƣеЮƖĲƚƓĲĦƣŔƻĲũǃђЮċƖĲЮĦŸůƓċƖĲĬЮ
ƣŸЮƣőĲЮŸĤƚĲƖƻċƣŔŸŰƚЮё§ĤƚдђдЮ 
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[ŔŊƨƖĲШΠЮΝΟШƚőŸƽƚШƣőĲШőŔƚƣŸŊƖċůƚШŸŉШƣőĲШĬŔǭĲƖĲŰƣШƓĲƖĦĲŰƣċŊĲƚШŸŉШĤƨŔũĬŔŰŊƚШŸŉШ
ůċƣƖŔĦĲШŔŰШĲċĦőШ?ÉШċŉƣĲƖШƣőĲШǯƖƚƣШċŰĬШũċƚƣШĲƻĲŰƣШŉŸƖШƣőĲШƣŸƽŰЮШÑőĲШŸĤƚĲƖƻċƣŔŸŰƚШŉƖŸůШ

ƣőĲШƚƨƖƻĲǃШыũċĤĲũũĲĬШċƚШ§ĤƚЮьЯШƣőĲШ?ÉƚШůŸĬĲũũĲĬШƽŔƣőШċŰĬШƽŔƣőŸƨƣШĦƨůƨũċƣŔƻĲШĬċůċŊĲШ
ŔŰШƣőĲШŉƖċŊŔũŔƣǃШыƚőŸƽŰШċƚШ9?ШċŰĬШŔŰƣċĦƣЯШƖĲƚƓĲĦƣŔƻĲũǃьШċƖĲШƚőŸƽŰШŔŰШĬŔǭĲƖĲŰƣШĦŸũŸƖƚЮШ
ìĲШƚĲĲШċŰШċĦĦĲƓƣċĤũĲШƓƖĲĬŔĦƣŔŸŰШŸŉШƣőĲШŸĤƚĲƖƻĲĬШũĲƻĲũƚШŸŉШĬċůċŊĲШċŉƣĲƖШƣőĲШǯƖƚƣШ
ĲƻĲŰƣЯШƽŔƣőШůŸƚƣШ?ÉШŊƖŸƨƓƚШĤĲŔŰŊШƽĲũũШƖĲƓƖĲƚĲŰƣĲĬЮШ ŸŰĲƣőĲũĲƚƚЯШƣőĲШ?ÉΟрΠШŊƖŸƨƓШŔƚШ
ƚũŔŊőƣũǃШŸƻĲƖĲƚƣŔůċƣĲĬШŔŰШƣőĲШƓƖĲĬŔĦƣŔŸŰƚЯШƽőĲƖĲШŸĤƚĲƖƻċƣŔŸŰƚШƚőŸƽĲĬШőŔŊőĲƖШƻċũƨĲƚШ
ŸŰШƣőĲШũŸƽĲƖШ?ÉƚЮШÅĲŊċƖĬŔŰŊШƣőĲШĲƚƣŔůċƣŔŸŰШŸŉШĬċůċŊĲШċŉƣĲƖШƣőĲШũċƚƣШĲƻĲŰƣЯШƽĲШƚĲĲШ
ƣőċƣШƣőĲШ9?ШĦċƚĲШĦċŰШĲƚƣŔůċƣĲШƽĲũũШƣőĲШũċƖŊĲШŔŰĦƖĲċƚĲШŔŰШĦŸũũċƓƚĲШĦċƚĲƚЯШƽőŔũĲШƣőĲШ
ŔŰƣċĦƣШĦċƚĲШƚũŔŊőƣũǃШƨŰĬĲƖĲƚƣŔůċƣĲƚШƣőĲůЮ 

ΧдΦдΤдΥ  ŸƖĦŔċ 

 ŸƖĦŔċШŔƚШċШũċƖŊĲƖШƣŸƽŰШŸŉШċĤŸƨƣШΡΜΜΜШŔŰőċĤŔƣċŰƣƚЯШΞΡШťůШƣŸШƣőĲШŰŸƖƣőƽĲƚƣШŸŉШ ůċƣƖŔĦĲЮШ
ÑőĲШƣŸƽŰШŔƚШƓƖĲĬŸůŔŰċŰƣũǃШůċĬĲШƨƓШŸŉШŸũĬĲƖШƨŰƖĲŔŰŉŸƖĦĲĬШůċƚŸŰƖǃШыÖÅ~ьШĤƨŔũĬŔŰŊƚЯШ
ƽőŔĦőШőċƻĲШŊĲŰĲƖċũũǃШĤĲĲŰШƽĲũũрůċŔŰƣċŔŰĲĬШċŰĬШťĲƓƣШŔŰШŊŸŸĬШĦŸŰĬŔƣŔŸŰЮШÑőĲƚĲШ
ĦŸŰĬŔƣŔŸŰƚШċƖĲШůċŔŰũǃШĬƨĲШƣŸШƣƽŸШŉċĦƣŸƖƚШŔĬĲŰƣŔǯĲĬШŔŰШƽŸƖťƚШƚƨĦőШċƚШÉŔƚƣŔШĲƣШċũШыΞΜΞΞьШ
ċŰĬШÅŸůŔƚШĲƣШċũШыΞΜΞΝьЮШ[ŔƖƚƣШŔƚШƣőċƣШůŸƚƣШŸŉШƣőĲШŸũĬĲƖШĤƨŔũĬŔŰŊƚШƽĲƖĲШƖĲĤƨŔũƣШŔŰШΝΥΡΦШ
ŉŸũũŸƽŔŰŊШƚĲŔƚůŔĦШĲƻĲŰƣƚШƽŔƣőШƚƣƖŔĦƣĲƖШƖƨũĲƚШƣőċƣШƓƖĲƚĦƖŔĤĲĬШċШũċƖŊĲƖШƽċũũШƣőŔĦťŰĲƚƚЯШ
ŔůƓƖŸƻŔŰŊШ ƣőĲŔƖШ ƚĲŔƚůŔĦШ ƖĲƚŔƚƣċŰĦĲЮШÉĲĦŸŰĬЯШ ċŉƣĲƖШ ƣőĲШ ΝΦΦΤШ ÖůĤƖŔċр~ċƖĦőĲШ
ĲċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲЯШċШůċŢŸƖШĲǭŸƖƣШƽċƚШůċĬĲШƣŸШŔůƓƖŸƻĲШƣőĲШƚĲŔƚůŔĦШƖĲƚŔũŔĲŰĦĲШŸŉШ
ƚƣƖƨĦƣƨƖĲƚШƣőƖŸƨŊőŸƨƣШƣőĲШƖĲŊŔŸŰЮШfŰШ ŸƖĦŔċЯШůċŰǃШƓƨĤũŔĦШĤƨŔũĬŔŰŊƚЯШĦőƨƖĦőĲƚЯШċŰĬШ
ƓƖŔƻċƣĲШőŸůĲƚШƽĲƖĲШƖĲƣƖŸǯƣƣĲĬШċƚШƓċƖƣШŸŉШƣőĲƚĲШƓƖŸŊƖċůƚЮШÑőĲƚĲШĲǭŸƖƣƚШůċŔŰũǃШ
ŉŸĦƨƚĲĬШ ŸŰШ ŸũĬĲƖШ ůċƚŸŰƖǃШ ĤƨŔũĬŔŰŊƚЯШ ċĬĬŔŰŊШ ƖĲŔŰŉŸƖĦĲůĲŰƣƚШ ũŔťĲШ ƣŔĲШ ƖŸĬƚШ ċŰĬШ
ŔůƓƖŸƻŔŰŊШĦŸŰŰĲĦƣŔŸŰƚШĤĲƣƽĲĲŰШƽċũũƚШċŰĬШƖŸŸŉƚЮШÑőĲƖĲŉŸƖĲЯШƣőĲШůċƚŸŰƖǃШĤƨŔũĬŔŰŊƚШŔŰШ
 ŸƖĦŔċШ ŔŰШ ŊĲŰĲƖċũШ ƽĲƖĲШ ũŔťĲũǃШ ũĲƚƚШ ƻƨũŰĲƖċĤũĲШ ƣőċŰШ ƣőŸƚĲШ ĦŸŰƚŔĬĲƖĲĬШ ŉŸƖШ ƣőĲШ
ĬĲƻĲũŸƓůĲŰƣШŸŉШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШĬŔƚĦƨƚƚĲĬШĲċƖũŔĲƖЮ 

]ŔƻĲŰШŔƣƚШũŸĦċƣŔŸŰЯШƣőŔƚШƣŸƽŰШƽċƚШőŔƣШƽŔƣőШũŸƽĲƖШŔŰƣĲŰƚŔƣŔĲƚШĬƨƖŔŰŊШƣőĲШƚĲƕƨĲŰĦĲШċŰĬШ
ƣőĲШĤƨŔũĬŔŰŊƚШƚőŸƽĲĬШċШƖĲůċƖťċĤũǃШŊŸŸĬШƓĲƖŉŸƖůċŰĦĲШŔŰШƣĲƖůƚШŸŉШĬċůċŊĲШĦŸůƓċƖĲĬШ
ƣŸШƣőŸƚĲШŸŉШ ůċƣƖŔĦĲЮШÑőŔƚШũĲĬШƣŸШƣőĲШǯƖƚƣШĲƻĲŰƣШĦċƨƚŔŰŊШċũůŸƚƣШŰŸШĬċůċŊĲШċĦĦŸƖĬŔŰŊШ
ƣŸШ]EEÅЯШƽŔƣőШċĤŸƨƣШΦΤӖШŸŉШĤƨŔũĬŔŰŊƚШŔŰШ?ÉΜШы[ŔŊƨƖĲШΠЮΝΠьШƽőŔĦőШƓƖŸƻĲĬШĬŔǭŔĦƨũƣШƣŸШ
ƓƖĲĬŔĦƣЮШƚШůĲŰƣŔŸŰĲĬШĲċƖũŔĲƖЯШƣőĲШŉƖċŊŔũŔƣǃШůŸĬĲũƚШůċǃШŰŸƣШĤĲШƚƨŔƣċĤũĲШŉŸƖШƖĲŔŰŉŸƖĦĲĬШ
ŸƖШƖĲƣƖŸǯƣƣĲĬШÖÅ~ШĤƨŔũĬŔŰŊƚЯШċŰĬШƖĲƚƨũƣĲĬШŔŰШƚŔŊŰŔǯĦċŰƣШƨŰĬĲƖĲƚƣŔůċƣŔŸŰƚШŸŉШƣőĲШ
ŉƖċĦƣŔŸŰШŸŉШƨŰĬċůċŊĲĬШƚƣƖƨĦƣƨƖĲƚЮШ§ŰũǃШƣőĲШƚĲũĲĦƣĲĬШůŸĬĲũШŸŉШÅŸƚƣŔШĲƣШċũШŊċƻĲШċŰǃШ
ƖĲƚƨũƣƚШċĤŸƻĲШΠΜӖШ?ÉΜЮШÑőŔƚШőċƚШċШƚŔŊŰŔǯĦċŰƣШŔůƓċĦƣШċƚШċŉƣĲƖШƣőĲШŸƣőĲƖШĲƻĲŰƣƚЯШƣőĲШ
ũĲƻĲũƚШŸŉШĬċůċŊĲШċƖĲШŸƻĲƖĲƚƣŔůċƣĲĬШƽŔƣőШŸƖШƽŔƣőŸƨƣШĦőċŰŊĲƚШŔŰШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЮШ 
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After first event After sequence 

 
[ŔŊƨƖĲЮΧдΤΧЮcŔƚƣŸŊƖċůЮŸŉЮƣőĲЮĬċůċŊĲЮƚƣċƣĲƚЮŸŉЮÖÅ~ЮĤƨŔũĬŔŰŊƚЮŔŰЮ ŸƖĦŔċЮċŉƣĲƖЮƣőĲЮǯƖƚƣЮ
ĲƻĲŰƣЮċŰĬЮċƣЮƣőĲЮĲŰĬЮŸŉЮƣőĲЮƚĲƕƨĲŰĦĲдЮÑőĲЮůŸĬĲũũĲĬЮ?ÉƚЮĲƚƣŔůċƣĲĬЮƽŔƣőЮċŰĬЮƽŔƣőŸƨƣЮ
ĦƨůƨũċƣŔƻĲЮĬċůċŊĲЮŔŰЮƣőĲЮŉƖċŊŔũŔƣǃЮё9?ЮċŰĬЮfŰƣċĦƣеЮƖĲƚƓĲĦƣŔƻĲũǃђЮċƖĲЮĦŸůƓċƖĲĬЮƣŸЮƣőĲЮ

ŸĤƚĲƖƻċƣŔŸŰƚЮё§ĤƚдђдЮ 

ΧдΦдΤдΦ ĦĦƨůŸũŔ 

ĦĦƨůŸũŔШŔƚШċШƚůċũũĲƖШƣŸƽŰШũŸĦċƣĲĬШŸŰШƣŸƓШŸŉШċШƖŔĬŊĲШΦШťůШƣŸШƣőĲШŰŸƖƣőШŸŉШ ůċƣƖŔĦĲЮШ
ƚШŔŰШ ůċƣƖŔĦĲЯШƣőĲШĤƨŔũĬŔŰŊШƚƣŸĦťШőĲƖĲШŔƚШůŸƚƣũǃШůċĬĲШŸŉШÖÅ~ШƚƣƖƨĦƣƨƖĲƚШĤƨŔũƣШĤĲŉŸƖĲШ

ΝΦΝΦЯШƽŔƣőШŰŸШŸƖШũŔƣƣũĲШƚĲŔƚůŔĦШƖĲƣƖŸǯƣƣŔŰŊШĬŸŰĲШŸƻĲƖШƣőĲШǃĲċƖƚЮШcĲƖĲЯШƣőĲШǯƖƚƣШċŰĬШũċƚƣШ
ĲƻĲŰƣƚШŸŉШƣőĲШƚĲƕƨĲŰĦĲШĦċƨƚĲĬШƣőĲШőŔŊőĲƚƣШŊƖŸƨŰĬШůŸƣŔŸŰШŔŰƣĲŰƚŔƣŔĲƚЮШìőŔũĲШƣőĲШǯƖƚƣШ
ĲƻĲŰƣШĦċƨƚĲĬШůŸƚƣũǃШƚũŔŊőƣШƣŸШůŸĬĲƖċƣĲШĬċůċŊĲШŉŸƖШƣőĲШůŸƚƣШƓċƖƣЯШƣőĲШǯŰċũШĲƻĲŰƣШƽċƚШ
ĬĲƻċƚƣċƣŔŰŊЯШũĲċƻŔŰŊШŰŸШĤƨŔũĬŔŰŊШƨŰĬċůċŊĲĬШċŰĬШƖĲƚƨũƣŔŰŊШŔŰШƣőĲШĦŸũũċƓƚĲШŸŉШƣőĲШ
ůċŢŸƖŔƣǃШŸŉШƚƣƖƨĦƣƨƖĲƚЮ 

[ŸƖШ ĦĦƨůŸũŔЯШŸƨƖШůŸĬĲũШŸƻĲƖĲƚƣŔůċƣĲĬШƣőĲШŔŰŔƣŔċũШĬċůċŊĲШƽŔƣőШƚŔŊŰŔǯĦċŰƣũǃШŉĲƽĲƖШ
ĤƨŔũĬŔŰŊƚШŔŰШ?ÉΜШċŰĬШůċŰǃШůŸƖĲШŔŰШ?ÉΟр?ÉΡШƣőċŰШŸĤƚĲƖƻĲĬЮШcŸƽĲƻĲƖЯШċƣШƣőĲШĲŰĬШŸŉШ
ƣőĲШƚĲƕƨĲŰĦĲШƣőĲШĦċƚĲШƽŔƣőШ9?ШǃŔĲũĬƚШċШƖĲƓƖĲƚĲŰƣċƣŔŸŰШŸŉШƣőĲШǯŰċũШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШ?ÉƚШ
ƣőċƣШċũŔŊŰƚШůŸƖĲШĦũŸƚĲũǃШƽŔƣőШŸĤƚĲƖƻċƣŔŸŰƚЮШfŰШĦŸŰƣƖċƚƣЯШƣőĲШĦċƚĲШƣőċƣШƨƚĲƚШƣőĲШ
ŉƖċŊŔũŔƣŔĲƚШŉŸƖШ ŔŰƣċĦƣШ ĦŸŰĬŔƣŔŸŰƚШƨŰĬĲƖĲƚƣŔůċƣĲƚШƣőĲШ ŰƨůĤĲƖШ ŸŉШ ĦŸũũċƓƚĲƚШůŸƖĲШ
ƚŔŊŰŔǯĦċŰƣũǃЮШìőŔũĲШƣőĲШůċƣĦőШŔƚШŰŸƣШƓĲƖŉĲĦƣЯШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШŰŸƣĲШƣőċƣШċŰШŔŰŔƣŔċũШ
ŸƻĲƖĲƚƣŔůċƣŔŸŰШŸŉШĬċůċŊĲШŉŸũũŸƽĲĬШĤǃШċŰШƨŰĬĲƖĲƚƣŔůċƣŔŸŰШŔŰĬŔĦċƣĲƚШċШŉċŔũƨƖĲШƣŸШ
ĦċƓƣƨƖĲШůƨĦőШŸŉШƣőĲШĬċůċŊĲШĲƻŸũƨƣŔŸŰЮШfŰШƣőĲШШ9?ШĦċƚĲЯШċƣШũĲċƚƣЯШƚŸůĲШĦŸƖƖĲĦƣŔŸŰШŸŉШ
ƣőĲШƨŰĬĲƖĲƚƣŔůċƣŔŸŰШŸĦĦƨƖƚЯШũĲċĬŔŰŊШƣŸШċШůŸƖĲШċĦĦƨƖċƣĲШǯŰċũШĲƚƣŔůċƣĲЮШ ŸƣĲШƣőċƣШƣőĲШ
ůŔƚůċƣĦőШĤĲƣƽĲĲŰШůŸĬĲũũĲĬШċŰĬШŸĤƚĲƖƻĲĬШĬċůċŊĲШƣőƖŸƨŊőŸƨƣШƣőĲШƚĲƕƨĲŰĦĲШĦŸƨũĬШ
ċũƚŸШƓċƖƣŔċũũǃШĤĲШċƣƣƖŔĤƨƣĲĬШƣŸШċШĬŔƚĦƖĲƓċŰĦǃШĤĲƣƽĲĲŰШƣőĲШƓƖĲĬŔĦƣĲĬШċŰĬШƣőĲШċĦƣƨċũШ
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ŊƖŸƨŰĬШůŸƣŔŸŰШŔŰƣĲŰƚŔƣŔĲƚШŔŰШƣőĲШƣŸƽŰЮШÖŰŉŸƖƣƨŰċƣĲũǃЯШŰŸШƖĲĦŸƖĬŔŰŊƚШċƖĲШċƻċŔũċĤũĲШŔŰШ
ĦĦƨůŸũŔШƣŸШƻĲƖŔŉǃШƣőŔƚЮ 

§ƣőĲƖШƣŸƽŰƚШŔŰШƣőĲШƖĲŊŔŸŰЯШƚƨĦőШċƚШéŔƚƚŸЯШƚőŸƽĲĬШĬŔǭĲƖĲŰƣШũĲƻĲũƚШŸŉШƓƖŸŊƖĲƚƚŔƻĲШ
ĬċůċŊĲЮШcŸƽĲƻĲƖЯШĬƨĲШƣŸШƣőĲШċĤƚĲŰĦĲШŸŉШƚƨƖƻĲǃƚЯШĬċůċŊĲШĬċƣċШċŉƣĲƖШƣőĲШǯƖƚƣШƣƽŸШ
ĲƻĲŰƣƚШŔŰШƣőĲШƚĲƕƨĲŰĦĲШŔƚШƨŰċƻċŔũċĤũĲЯШůċťŔŰŊШŉƨƖƣőĲƖШĦŸůƓċƖŔƚŸŰƚШŔůƓŸƚƚŔĤũĲЮШ 

After first event After sequence 

 
[ŔŊƨƖĲЮΧдΤΨЮcŔƚƣŸŊƖċůЮŸŉЮĬŔƚƣƖŔĤƨƣŔŸŰЮŸŉЮĬċůċŊĲЮƣŸЮÖÅ~ЮĤƨŔũĬŔŰŊƚЮŔŰЮ ĦĦƨůŸũŔЮċŉƣĲƖЮƣőĲЮ
ǯƖƚƣЮĲƻĲŰƣЮċŰĬЮċƣЮƣőĲЮĲŰĬЮŸŉЮƣőĲЮƚĲƕƨĲŰĦĲдЮÑőĲЮůŸĬĲũũĲĬЮ?ÉƚЮĲƚƣŔůċƣĲĬЮƽŔƣőЮċŰĬЮ

ƽŔƣőŸƨƣЮĦƨůƨũċƣŔƻĲЮĬċůċŊĲЮŔŰЮƣőĲЮŉƖċŊŔũŔƣǃЮё9?ЮċŰĬЮfŰƣċĦƣеЮƖĲƚƓĲĦƣŔƻĲũǃђЮċƖĲЮĦŸůƓċƖĲĬЮ
ƣŸЮƣőĲЮŸĤƚĲƖƻċƣŔŸŰƚЮё§ĤƚдђдЮ 

[ŔŰċũũǃЯШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШƖĲůċƖťШƣőċƣШŔŉШŸŰĲШƽĲƖĲШƣŸШĦŸŰƚŔĬĲƖШŸŰũǃШƣőĲШũċƖŊĲƚƣШ
ůċŊŰŔƣƨĬĲШĲƻĲŰƣШŔŰШƣőĲШƚĲƕƨĲŰĦĲШыEΟьЯШċƚШƣƖċĬŔƣŔŸŰċũũǃШĬŸŰĲШŔŰШƖŔƚťШċƚƚĲƚƚůĲŰƣЯШƣőĲŰШ
ƣőĲШůŸĬĲũũĲĬШĬċůċŊĲШƽŸƨũĬШĤĲШƚŔŊŰŔǯĦċŰƣũǃШƨŰĬĲƖĲƚƣŔůċƣĲĬЮШ[ŸƖШŔŰƚƣċŰĦĲЯШ[ŔŊƨƖĲШ
ΠЮΝΣШĦŸůƓċƖĲƚШƣőĲШůŸĬĲũũĲĬШǯŰċũШĬċůċŊĲШƚƣċƣĲШĬŔƚƣƖŔĤƨƣŔŸŰƚШŉŸƖШ ůċƣƖŔĦĲШċŰĬШ
ĦĦƨůŸũŔШċƣШƣőĲШĲŰĬШŸŉШƣőĲШƚĲƕƨĲŰĦĲШƽŔƣőШƣőĲШůŸĬĲũũĲĬШĬŔƚƣƖŔĤƨƣŔŸŰШċŉƣĲƖШŸŰũǃШEΟШ
ċƚƚĲƚƚůĲŰƣЮШfƣШŔƚШĲƻŔĬĲŰƣШƣőċƣШƣőĲƖĲШŔƚШċШƚŔŊŰŔǯĦċŰƣШƨŰĬĲƖĲƚƣŔůċƣŔŸŰШŸŉШĬċůċŊĲШƽőĲŰШ
ĦŸůƓċƖĲĬШƣŸШĤŸƣőШŸĤƚĲƖƻċƣŔŸŰƚШċŰĬШƣőĲШŉƨũũрƚĲƕƨĲŰĦĲШƓƖĲĬŔĦƣŔŸŰƚШƣőċƣШŔŰĦŸƖƓŸƖċƣĲШ
9?Ю 

ÑőĲШƚőŔŉƣШŔŰШĬċůċŊĲШƚƣċƣĲШĬŔƚƣƖŔĤƨƣŔŸŰШĬƨĲШƣŸШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰШĦċŰШĤĲШŸŰĲШŸŉШƣőĲШ
ůċŔŰШƚŸƨƖĦĲƚШŸŉШƨŰĦĲƖƣċŔŰƣǃШƽőĲŰШĬĲƖŔƻŔŰŊШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉƖŸůШĲůƓŔƖŔĦċũШĬċƣċЮШfƣШŔƚШ
ĲƚƚĲŰƣŔċũШƣŸШĲŰƚƨƖĲШƣőċƣШĤŸƣőШƣőĲШĬċůċŊĲШƚƣċƣĲШĬŔƚƣƖŔĤƨƣŔŸŰШċŰĬШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰШ
ŔŰƣĲŰƚŔƣǃШċƖĲШĤŸƣőШŉƖŸůШƣőĲШƚċůĲШĲċƖƣőƕƨċťĲЯШƽŔƣőŸƨƣШċŰǃШƚƨĤƚĲƕƨĲŰƣШĲƻĲŰƣƚШ
ŔŰǰƨĲŰĦŔŰŊШƣőĲШĬċůċŊĲШƨƚĲĬШƣŸШǯƣШƣőĲШŉƨŰĦƣŔŸŰƚЮШ 
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ůċƣƖŔĦĲ ĦĦƨůŸũŔ 

  
[ŔŊƨƖĲЮΧдΤΩЮ9ŸůƓċƖŔƚŸŰƚЮĤĲƣƽĲĲŰЮőŔƚƣŸŊƖċůƚЮŸŉЮůŸĬĲũũĲĬЮĬŔƚƣƖŔĤƨƣŔŸŰЮŸŉЮĬċůċŊĲЮ
ƚƣċƣĲƚЮŸŉЮÖÅ~ЮĤƨŔũĬŔŰŊƚЮŔŰЮ ůċƣƖŔĦĲЮċŰĬЮ ĦĦƨůŸũŔеЮĦċƨƚĲĬЮĤǃЮŸŰũǃЮƣőĲЮũċƚƣЮĲƻĲŰƣЮċũŸŰĲЮ
ёũċĤĲũũĲĬЮċƚЮEΦЮŸŰũǃЮŔŰЮƣőĲЮũĲŊĲŰĬђЮċŰĬЮĤǃЮƣőĲЮĲŰƣŔƖĲЮёÉĲƕƨĲŰĦĲђдЮċũŸŰŊƚŔĬĲЮőŔƚƣŸŊƖċůƚЮ

ŸŉЮŸĤƚĲƖƻĲĬЮĬċůċŊĲ 

ΠЮΠ x§ÉÉШ ÉÉEÉÉ~E Ñ 
ÑőĲШǯŰċũШƚƣĲƓШŸŉШƣőĲШċƚƚĲƚƚůĲŰƣШŔŰƻŸũƻĲƚШĲƚƣŔůċƣŔŰŊШũŸƚƚĲƚШƣŸШƨŰĬĲƖƚƣċŰĬШőŸƽШĲċĦőШ
ĲƻĲŰƣШŔŰĦƖĲċƚŔŰŊũǃШŔůƓċĦƣĲĬШƣőĲШƖĲŊŔŸŰЮШÑŸШċĦőŔĲƻĲШƣőŔƚЯШũŸƚƚĲƚШƽĲƖĲШĦŸůƓƨƣĲĬШĤǃШ
ůƨũƣŔƓũǃŔŰŊШƣőĲШƣŸƣċũШĲƚƣŔůċƣĲĬШƖĲƓũċĦĲůĲŰƣШĦŸƚƣШĤǃШƣőĲШũŸƚƚШƖċƣŔŸЯШƽőŔĦőШƽċƚШ
ŸĤƣċŔŰĲĬШĤǃШƚċůƓũŔŰŊШƣőĲШĦŸŰƚĲƕƨĲŰĦĲШŉƨŰĦƣŔŸŰШĤċƚĲĬШŸŰШƣőĲШĬċůċŊĲШƚƣċƣĲШŸŉШĲċĦőШ
ƚƣƖƨĦƣƨƖĲШċŉƣĲƖШċŰШĲƻĲŰƣЮШÑőŔƚШĲǂĲƖĦŔƚĲШũĲĬШƣŸШƣőƖĲĲШƚĲƓċƖċƣĲШĲƚƣŔůċƣĲƚШŸŉШũŸƚƚĲƚШŉŸƖШ
ĲċĦőШƚƣƖƨĦƣƨƖĲШŉŸũũŸƽŔŰŊШĲƻĲŰƣƚШEΝЯШEΞШċŰĬШEΟЮШìĲШƣőĲŰШċŊŊƖĲŊċƣĲĬШƣőĲШũŸƚƚĲƚШŉŸƖШ
ĲċĦőШΞЮΡШĤǃШΞЮΡШťůШĦĲũũШĤǃШƚƨůůŔŰŊШċũũШƣőĲШũŸƚƚĲƚШƽŔƣőŔŰШŔƣШċŰĬШĤǃШŰŸƖůċũŔǍŔŰŊШƣőĲШƚƨůШ
ĤǃШƣőĲШƣŸƣċũШƻċũƨĲШŸŉШċũũШƣőĲШĤƨŔũĬŔŰŊƚШŔŰƚŔĬĲШŔƣЮШÑőŔƚШũċƚƣШĦŸŰƚŔĬĲƖċƣŔŸŰШŸŉШũƨůƓŔŰŊШƣőĲШ
ƖĲƚƨũƣƚШĤǃШƖĲŊŔŸŰШŔƚШĬŸŰĲШƣŸШőĲũƓШŔůƓƖŸƻĲШƣőĲШĦũċƖŔƣǃШŸŉШƣőĲШƖĲƚƨũƣƚЯШċƚШƣőĲШũŸƚƚĲƚШƓĲƖШ
ċƚƚĲƣШůċǃШƻċƖǃШƣŸŸШƚŔŊŰŔǯĦċŰƣũǃШƣŸШĬŔƚƣŔŰŊƨŔƚőШċŰǃШƣƖĲŰĬƚЮШШÑőĲШŊŸċũШŸŉШƣőŔƚШċƚƚĲƚƚůĲŰƣШ
ŔƚШƣŸШŔĬĲŰƣŔŉǃШƣőĲШůŸƚƣШċǭĲĦƣĲĬШƖĲŊŔŸŰƚШċŰĬШƣŸШĦŸůƓċƖĲШƣőĲШŔůƓċĦƣШŸŰШũŸƚƚĲƚШŸŉШ
ůŸĬŔŉǃŔŰŊШ ƣőĲШ ŉƖċŊŔũŔƣǃШ ĦƨƖƻĲƚШƣŸШ ċĦĦŸƨŰƣШŉŸƖШ ĦƨůƨũċƣŔƻĲШ ĬċůċŊĲШƖċƣőĲƖШ ƣőċŰШ
ĦŸůƓƨƣŔŰŊШƓƖĲĦŔƚĲШũŸƚƚШƻċũƨĲƚЯШċƚШƣőĲШƖĲċũШũŸƚƚШĬċƣċШċŰĬШċƚƚĲƣШƻċũƨĲƚШċƖĲШŰŸƣШ
ĦƨƖƖĲŰƣũǃШċƻċŔũċĤũĲЮШ 

[ŔŊƨƖĲШΠЮΝΤЯШƚőŸƽƚШƣőĲШũŸƚƚШƖċƣŔŸШċŉƣĲƖШĲċĦőШĲƻĲŰƣЯШƽŔƣőШċŰĬШƽŔƣőŸƨƣШ9?ШŔŰШƣőĲШ
ŉƖċŊŔũŔƣŔĲƚЯШċƚШƽĲũũШċƚШƣőĲШƣŸƣċũШũŸƚƚШƻċũƨĲƚЮШÅĲŊċƖĬŔŰŊШƣőĲШƓƖŸŊƖĲƚƚŔŸŰШŸŉШƣŸƣċũШũŸƚƚĲƚШ
ĬƨƖŔŰŊШƣőĲШƚĲƕƨĲŰĦĲЯШƽĲШĦċŰШƚĲĲШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲƚШċŉƣĲƖШĲċĦőШĲƻĲŰƣЮШfƣШŔƚШŔůƓŸƖƣċŰƣШ
ƣŸШŰŸƣĲШƣőċƣШƽŔƣőŸƨƣШƣőĲШŔŰĦũƨƚŔŸŰШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŔŰШƣőĲШŉƖċŊŔũŔƣǃШĦċũĦƨũċƣŔŸŰƚЯШ
ƣőĲШũċƖŊĲƚƣШƣŸƣċũШũŸƚƚШŔƚШĦċƨƚĲĬШĤǃШƣőĲШǯƖƚƣШĲƻĲŰƣЯШƽőŔũĲШŔŰĦũƨĬŔŰŊШ9?ШŔŰШƣőĲШŉƖċŊŔũŔƣǃШ
ĦċƨƚĲĬШƣőĲШũċƚƣШĲƻĲŰƣШƣŸШőċƻĲШƣőĲШőŔŊőĲƚƣШŔůƓċĦƣШыũŸƚƚĲƚШŔŰĦƖĲċƚĲШŉƖŸůШΡΦΜ~ШƣŸШ
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ΝΜΡΤ~ьЮШ ĬĬŔƣŔŸŰċũũǃЯШŔŰĦũƨĬŔŰŊШ9?ШŔŰƣŸШƣőĲШŉƖċŊŔũŔƣǃШĦċƨƚĲĬШċШŰŸƣŔĦĲċĤũĲШƖŔƚĲШŔŰШũŸƚƚĲƚШ
ĦċƨƚĲĬШĤǃШƣőĲШĲŰƣŔƖĲШƚĲƕƨĲŰĦĲЯШƽŔƣőШċĤŸƨƣШΝΣӖШƽŔƣőШƖĲƚƓĲĦƣШƣŸШĦċƚĲШƽŔƣőШŔŰƣċĦƣШ
ŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЮШEƻĲŰШŔŰШƣőĲШƚĲĦŸŰĬШċŰĬШƽĲċťĲƚƣШĲƻĲŰƣЯШƣőĲШĬŔǭĲƖĲŰĦĲШĬƨĲШƣŸШƣőĲШ
ŔŰĦũƨƚŔŸŰШŸŉШ9?ШŔƚШċĤŸƨƣШΥӖЮШÅĲŊċƖĬŔŰŊШƣőĲШƚƓċƣŔċũШũŸƚƚШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШũŸƚƚĲƚЯШƣőĲƖĲШŔƚШ
ċШƚũŔŊőƣũǃШŊƖŸƽƣőШŔŰШƣőĲШŰŸƖƣőĲƖŰШƓċƖƣШŸŉШƣőĲШƖĲŊŔŸŰЯШƽŔƣőШůŸƖĲШƓƖŸůŔŰĲŰƣШƻċũƨĲƚШ
ŰŸƣŔĦĲċĤũĲШŔŰШƣőĲШ ĦĦƨůŸũŔр ůċƣƖŔĦĲШċƖĲċЯШĤŸƣőШŸŉШƽőŔĦőШĤĲĦŸůĲШůŸƖĲШċƓƓċƖĲŰƣШ
ƽőĲŰШ9?ШŔƚШŔŰĦũƨĬĲĬЮ 

 9?ШŔŰШŉƖċŊŔũŔƣǃ fŰƣċĦƣШŉƖċŊŔũŔƣǃ 

EΝ 

  

EΞ 

  

EΟ 

  
[ŔŊƨƖĲЮΧдΤΪЮÉƓċƣŔċũЮĬŔƚƣƖŔĤƨƣŔŸŰЮũŸƚƚĲƚЮŰŸƖůċũŔǍĲĬЮĤǃЮƣőĲЮƣŸƣċũЮƻċũƨĲЮċƣЮĲċĦőЮĦĲũũЮƓĲƖЮ
ĲƻĲŰƣдЮìŔƣőЮёxĲŉƣђЮċŰĬЮƽŔƣőŸƨƣЮёÅŔŊőƣђЮ9?ЮŔŰЮƣőĲЮŉƖċŊŔũŔƣǃдЮÑőĲЮǯŊƨƖĲƚЮŔŰĬŔĦċƣĲЮƣőĲЮƣŸƣċũЮ

ũŸƚƚЮƻċũƨĲЮƨƓЮƣŸЮƣőĲЮĬċƣĲЮŸŉЮƣőĲЮĲƻĲŰƣд 
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fŉШŸŰĲШƽĲƖĲШƣŸШĦŸŰƚŔĬĲƖШŸŰũǃШƣőĲШũċƖŊĲƚƣШĲƻĲŰƣШыEΟьЯШċƚШĦŸůůŸŰũǃШĬŸŰĲШŔŰШƓƖċĦƣŔĦĲЯШƽĲШ
ƽŸƨũĬШĲƻŔĬĲŰƣũǃШƓƖĲĬŔĦƣШŰŸƣШŸŰũǃШůƨĦőШƚůċũũĲƖШũŸƚƚĲƚШĤƨƣШċũƚŸШũĲƚƚШƽŔĬĲƚƓƖĲċĬШƣőċŰШ
ƣőŸƚĲШĦċƨƚĲĬШĤǃШƣőĲШŉƨũũШƚĲƕƨĲŰĦĲЮШ[ŔŊƨƖĲШΠЮΝΥШƚőŸƽƚШƣőĲШŔůƓċĦƣШŸŉШEΟШċũŸŰĲЯШƽőĲƖĲШ
ƽĲШĦċŰШƚĲĲШƣőċƣШĤŸƣőШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШċŰĬШƣőĲШũĲƻĲũШŸŉШũŸƚƚĲƚШċƖĲШƚŔŊŰŔǯĦċŰƣũǃШĬŔǭĲƖĲŰƣШ
ƣőċŰШƣőŸƚĲШŉŸƖШƣőĲШŉƨũũШƚĲƕƨĲŰĦĲШыĤŸƣƣŸůШƖŸƽШŸŉШ[ŔŊƨƖĲШΠЮΝΤьЮШfŰШƣőĲШEΟрŸŰũǃШƚĦĲŰċƖŔŸЯШ
ũŸĦċƣŔŸŰƚШƽŔƣőШũŸƚƚШƖċƣŔŸƚШĲǂĦĲĲĬŔŰŊШΜЮΣШċƖĲШƖċƖĲũǃШŸĤƚĲƖƻĲĬЯШƽőĲƖĲċƚШƚƨĦőШŔŰƚƣċŰĦĲƚШ
ċƖĲШůƨĦőШ ůŸƖĲШ ŉƖĲƕƨĲŰƣШŔŰШƣőĲШ ŉƨũũШ ƚĲƕƨĲŰĦĲШ ċƚƚĲƚƚůĲŰƣЮШĬĬŔƣŔŸŰċũũǃЯШƣŸƣċũШ
ĲƚƣŔůċƣĲĬШũŸƚƚШŉŸƖШEΟШŸŉШΠΟΣ~ШƖĲƓƖĲƚĲŰƣƚШŸŰũǃШΠΜӖШŸŉШƣőĲШƣŸƣċũШũŸƚƚШĦŸůƓƨƣĲĬШŉŸƖШƣőĲШ
ŉƨũũШƚĲƕƨĲŰĦĲЮШÑőŔƚШǯŊƨƖĲШŔƚШċũƚŸШΥӖШũŸƽĲƖШƣőċŰШƣőĲШċĬĬŔƣŔŸŰċũШũŸƚƚĲƚШĦċƨƚĲĬШĤǃШEΟШ
ƽŔƣőŔŰШƣőĲШƚĲƕƨĲŰĦĲШыΠΣΥ~ьЮШũƣőŸƨŊőШƣőĲƚĲШĬŔǭĲƖĲŰĦĲƚШĦċŰŰŸƣШĤĲШĦŸůƓċƖĲĬШƽŔƣőШ
ċĦƣƨċũШĲƚƣŔůċƣĲƚЯШƣőĲǃШőŔŊőũŔŊőƣШƣőċƣШƣőĲШĦŸŰƻĲŰƣŔŸŰċũШċƓƓƖŸċĦőШŸŉШĦŸŰƚŔĬĲƖŔŰŊШŸŰũǃШ
ƣőĲШũċƖŊĲƚƣШĲƻĲŰƣШŔŰШċŰШĲċƖƣőƕƨċťĲШƚĲƕƨĲŰĦĲШŔƚШŰŸƣШĲŰŸƨŊőШŉŸƖШċĦĦƨƖċƣĲШũŸƚƚШ
ċƚƚĲƚƚůĲŰƣЮ 

 

[ŔŊƨƖĲЮΧдΤΫЮÉƓċƣŔċũЮĬŔƚƣƖŔĤƨƣŔŸŰЮŸŉЮƣőĲЮũŸƚƚĲƚЮĦċƨƚĲĬЮĤǃЮEΦЮŰŸƖůċũŔǍĲĬЮĤǃЮƣőĲЮƣŸƣċũЮƻċũƨĲЮ
ŔŰЮĲċĦőЮĦĲũũдЮÑőĲЮǯŊƨƖĲЮŔŰĬŔĦċƣĲƚЮƣőĲЮƣŸƣċũЮũŸƚƚЮƻċũƨĲЮƨƓЮƣŸЮƣőĲЮĬċƣĲЮŸŉЮƣőĲЮĲƻĲŰƣд 

ΠЮΡ 9§ 9xÖÉf§ É 
ÑőŔƚШĦőċƓƣĲƖШĲǂƓũŸƖĲĬШƣőĲШŔůƓċĦƣШŸŉШŔŰĦũƨĬŔŰŊШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŔŰƣŸШƓŸƖƣŉŸũŔŸШƖŔƚťШ
ċƚƚĲƚƚůĲŰƣЯШŉŸĦƨƚŔŰŊШŸŰШƣőĲШΞΜΝΣШ9ĲŰƣƖċũШfƣċũǃШƚĲƕƨĲŰĦĲЯШƽőĲƖĲШůċŰǃШƣŸƽŰƚШ
ĲǂƓĲƖŔĲŰĦĲĬШŔŰĦƖĲċƚŔŰŊШũĲƻĲũƚШŸŉШĬċůċŊĲШƣŸШÖÅ~ШĤƨŔũĬŔŰŊƚЮШÑőĲШůċŔŰШĦőċũũĲŰŊĲƚШŔŰШ
ċŰШċƚƚĲƚƚůĲŰƣШŸŉШƣőŔƚШƚĦċũĲШċƖĲШċĦĦƨƖċƣĲũǃШĬĲǯŰŔŰŊШƣőĲШĲǂƓŸƚƨƖĲШĬƨĲШƣŸШũŔůŔƣĲĬШ
ċƻċŔũċĤũĲШĬċƣċЯШĦċũĦƨũċƣŔŰŊШƣőĲШőċǍċƖĬШŉŸƖШůƨũƣŔƓũĲШũŸĦċƣŔŸŰƚЯШċŰĬШĲůƓũŸǃŔŰŊШċШŉƖċŊŔũŔƣǃШ
ƚĲƣШƣőċƣШƓƖŸƓĲƖũǃШĦőċƖċĦƣĲƖŔƚĲƚШƣőĲШƚĲŔƚůŔĦШĤĲőċƻŔŸƨƖШŸŉШĤƨŔũĬŔŰŊƚШŔŰШƣőĲШƖĲŊŔŸŰЮШÑőĲШ
ƓƖŔůċƖǃШŉŸĦƨƚШőĲƖĲШŔƚШŸŰШƣőĲШũċƣƣĲƖЯШċƚШĲǂŔƚƣŔŰŊШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƣǃƓŔĦċũũǃШĬŸШŰŸƣШĦŸŰƚŔĬĲƖШ
ƣőĲШĲǭĲĦƣƚШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲЮШ7ǃШċĬĬŔŰŊШƣőĲƚĲШĲǭĲĦƣƚЯШĲƻĲŰШŔŰШċШƚŔůƓũŔǯĲĬШƽċǃЯШ
ƽĲШŸĤƚĲƖƻĲШċШƚƨĤƚƣċŰƣŔċũШŔŰǰƨĲŰĦĲШŸŰШƣőĲШŸƻĲƖċũũШĬċůċŊĲШċŰĬШũŸƚƚШċƚƚĲƚƚůĲŰƣЮ 



9őċƓƣĲƖШΠШтШÅE]f§  xШ ÉÉEÉÉ~E ÑШ§[ШÖÅ~Ш7Öfx?f ]ÉШ 99§Ö Ñf ]Ш[§ÅШ
9Ö~Öx ÑféEШ? ~ ]E 

Âċ Ŋ дЮҍЮάΩ 

 

 
 
 
 
 

ũƣőŸƨŊőШƽĲШũċĦťШċШĬĲƣċŔũĲĬШĤĲŰĦőůċƖťШŉŸƖШƣŸƣċũШũŸƚƚĲƚШŸƖШŊũŸĤċũШĬċůċŊĲЯШŸƨƖШǯŰĬŔŰŊƚШ
ƚƨŊŊĲƚƣШƣőċƣШŔŰĦũƨĬŔŰŊШĦƨůƨũċƣŔƻĲШĬċůċŊĲШƚŔŊŰŔǯĦċŰƣũǃШŔůƓċĦƣШĤŸƣőШĬċůċŊĲШċŰĬШ
ĲĦŸŰŸůŔĦШũŸƚƚШċƚƚĲƚƚůĲŰƣƚЮШìőŔũĲШƣőĲШůċƣĦőШŸŉШƓƖĲĬŔĦƣĲĬШƻĲƖƚƨƚШŸĤƚĲƖƻĲĬШĬċůċŊĲШ
ƽċƚШŰŸƣШƓĲƖŉĲĦƣШŔŰШċũũШĦċƚĲƚЯШŔŰĦŸƖƓŸƖċƣŔŰŊШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŊĲŰĲƖċũũǃШƓƖŸĬƨĦĲĬШ
ƖĲƚƨũƣƚШƣőċƣШċũŔŊŰĲĬШůŸƖĲШĦũŸƚĲũǃШƽŔƣőШŸĤƚĲƖƻċƣŔŸŰƚЯШƽőĲƖĲċƚШŔŊŰŸƖŔŰŊШŔƣШĦŸŰƚŔƚƣĲŰƣũǃШ
ũĲĬШƣŸШƨŰĬĲƖĲƚƣŔůċƣŔŸŰШŸŉШƚĲƻĲƖĲШĬċůċŊĲШƚƣċƣĲƚЮШ 

ÖŰŉŸƖƣƨŰċƣĲũǃЯШċƚШƚƣċƣĲĬШĤĲŉŸƖĲЯШĬƨĲШƣŸШƣőĲШũċĦťШŸŉШĬċƣċШĤŸƣőШŸŰШƣőĲШƣŸƣċũШƻċũƨĲШŸŉШ
ċƚƚĲƣƚШċƚШƽĲũũШċƚШƣőĲШƣŸƣċũШũŸƚƚĲƚШĦċƨƚĲĬШĤǃШƣőĲШĲƻĲŰƣƚЯШŔƣШŔƚШŰŸƣШƓŸƚƚŔĤũĲШƣŸШůċťĲШċШ
ĤĲŰĦőůċƖťШĦŸůƓċƖŔƚŸŰШƣŸШŉƨũũǃШƻċũŔĬċƣĲШƣőĲШƖĲƚƨũƣƚЮШ ĬĬŔƣŔŸŰċũũǃЯШƣőĲШĲƻċũƨċƣĲĬШ
ĲǂƓŸƚƨƖĲШŔƚШŰŸƣШƓĲƖŉĲĦƣũǃШƖĲƓƖĲƚĲŰƣċƣŔƻĲШŸŉШƣőĲШċĦƣƨċũШĤƨŔũƣШĲŰƻŔƖŸŰůĲŰƣШŸŉШċũũШƣőĲШ
ƣŸƽŰƚЯШŰŸƖШĬŸĲƚШŔƣШĲŰĦŸůƓċƚƚШƣőĲШƽőŸũĲШċǭĲĦƣĲĬШċƖĲċЯШůĲċŰŔŰŊШƣőċƣШƣőĲШƓƖĲĬŔĦƣĲĬШ
ƣŸƣċũШũŸƚƚШƻċũƨĲШĦċŰŰŸƣШċĦĦƨƖċƣĲũǃШƖĲǰĲĦƣШƣőĲШċĦƣƨċũШũŸƚƚĲƚШŸŉШƣőĲШƖĲŊŔŸŰЮШcŸƽĲƻĲƖЯШŔƣШ
ŔƚШĲƻŔĬĲŰƣШƣőċƣШŔŰĦũƨĬŔŰŊШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŔŰƣŸШƣőĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚќШĬĲƻĲũŸƓůĲŰƣШ
ĬŸĲƚШƚőŸƽШċШƚŔŊŰŔǯĦċŰƣШŔůƓċĦƣШƽőĲŰШĦŸůƓċƖŔŰŊШƣőĲШƖĲũċƣŔƻĲШƻċũƨĲƚЮШÑőĲШƖĲƚƨũƣƚШċũƚŸШ
ŔŰĬŔĦċƣĲШƣőċƣШĦŸŰƚŔĬĲƖŔŰŊШċũũШĲƻĲŰƣƚШыŔЮĲЮЯШċĦĦŸƨŰƣŔŰŊШŉŸƖШƣőĲШŔŰĦƖĲċƚĲĬШőċǍċƖĬьШőċƚШƣőĲШ
ũċƖŊĲƚƣШŔůƓċĦƣШŸŰШƣŸƣċũШũŸƚƚĲƚЯШƽőŔũĲШƣőĲШŔŰĦũƨƚŔŸŰШŸŉШĦƨůƨũċƣŔƻĲШĬċůċŊĲШƣőƖŸƨŊőШ
ŉƖċŊŔũŔƣǃЯШƣőŸƨŊőШũĲƚƚШŔůƓċĦƣŉƨũЯШƚƣŔũũШƓũċǃƚШƚŔŊŰŔǯĦċŰƣШŔůƓċĦƣЮШШ 

[ƨƣƨƖĲШŔůƓƖŸƻĲůĲŰƣƚШƣŸШƣőĲƚĲШċƚƚĲƚƚůĲŰƣƚШƽŸƨũĬШŔŰƻŸũƻĲШċШĤĲƣƣĲƖШĦőċƖċĦƣĲƖŔǍċƣŔŸŰШ
ŸŉШƣőĲШĲǂƓŸƚƨƖĲЯШƽŔƣőШůŸƖĲШĬĲƣċŔũĲĬШĬċƣċШŸŰШƣőĲШĤƨŔũĬŔŰŊШĦőċƖċĦƣĲƖŔƚƣŔĦƚЯШŔĬĲŰƣŔŉǃŔŰŊШ
ƚƣƖƨĦƣƨƖĲƚШƽŔƣőШƚƣƖĲŰŊƣőĲŰŔŰŊШŔŰƣĲƖƻĲŰƣŔŸŰƚЮШcċǍċƖĬШĦŸůƓƨƣċƣŔŸŰƚШĦŸƨũĬШċũƚŸШĤĲШ
ŔůƓƖŸƻĲĬШĤǃШƨƚŔŰŊШƣőĲШŸĤƚĲƖƻċƣŔŸŰШĬċƣċШċƣШĬŔǭĲƖĲŰƣШƚƓĲĦƣƖċũШŸƖĬŔŰċƣĲƚШŸƣőĲƖШƣőċŰШ
Â]ЯШĲŰċĤũŔŰŊШƣőĲШƨƚĲШŸŉШŸƣőĲƖШůŸƖĲШƚƨǭŔĦŔĲŰƣШf~ƚЯШƚƨĦőШċƚШ ƻŊÉ ЮШũƚŸЯШċШůŸƖĲШ
ĬĲƣċŔũĲĬШƚĲƣШŸŉШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƣőċƣШċĦĦŸƨŰƣƚШŉŸƖШĬŔǭĲƖĲŰƣШf~ƚШċŰĬШŉŸƖШŸƣőĲƖШĤƨŔũĬŔŰŊќƚШ
ĦőċƖċĦƣĲƖŔƚƣŔĦƚЯШƚƨĦőШƖĲƣƖŸǯƣƣŔŰŊШŔŰƣĲƖƻĲŰƣŔŸŰƚШċŰĬШŔƖƖĲŊƨũċƖŔƣŔĲƚШŔŰШƓũċŰШċŰĬШőĲŔŊőƣЯШ
ƽŸƨũĬШĲŰőċŰĦĲШƣőĲШƓƖĲĦŔƚŔŸŰШŸŉШĬċůċŊĲШĬĲƚĦƖŔƓƣŔŸŰƚЮШEǂƓċŰĬŔŰŊШƣőĲШƚĲƣШŸŉШĬċůċŊĲр
ĬĲƓĲŰĬĲŰƣШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШƣŸШĦŸƻĲƖШċШƽŔĬĲƖШƖċŰŊĲШŸŉШĤƨŔũĬŔŰŊШċƖĦőĲƣǃƓĲƚШƽŸƨũĬШċũƚŸШ
őĲũƓШŔĬĲŰƣŔŉǃШőŸƽШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŔůƓċĦƣƚШĲċĦőШƣǃƓĲЯШƖċƣőĲƖШƣőċŰШƨƚŔŰŊШŊĲŰĲƖċũШ
ŉċĦƣŸƖƚШċƚШĬŸŰĲШőĲƖĲЮШìĲШĲǂƓĲĦƣШƣőĲƚĲШŉƨƣƨƖĲШŔůƓƖŸƻĲůĲŰƣƚШƣŸШƓƖŸƻŔĬĲШċШĤĲƣƣĲƖШ
ƖĲƓƖĲƚĲŰƣċƣŔŸŰШŸŉШĬċůċŊĲЯШũĲċĬŔŰŊШŔŰЮШƣƨƖŰШƣŸШůŸƖĲШƓƖĲĦŔƚĲШũŸƚƚШĲƚƣŔůċƣĲƚЮШ[ŔŰċũũǃЯШċƚШ
ůŸƖĲШĬċƣċШċĤŸƨƣШƣőĲƚĲШĲƻĲŰƣƚШĤĲĦŸůĲƚШċƻċŔũċĤũĲЯШŔƣШƽŔũũШĤĲШƓŸƚƚŔĤũĲШƣŸШůŸƖĲШ
ƓƖĲĦŔƚĲũǃШƕƨċŰƣŔŉǃШƣőĲШĲǂƣĲŰƣШƣŸШƽőŔĦőШĦƨůƨũċƣŔƻĲШĬċůċŊĲШŔůƓċĦƣĲĬШƣőŔƚШƖĲŊŔŸŰШŔŰШ
ƣĲƖůƚШŸŉШĤŸƣőШĬċůċŊĲШċŰĬШũŸƚƚĲƚЮШ



  





9c ÂÑEÅЮΨ 
 

 

 

 

 

 

 

 

 

 

9őċƓƣĲƖЮΨЮшЮÂÅ 9Ñf9 xЮ ÉÂE9ÑÉЮ§[Ю
c ü Å?Ю9§ ÉfÉÑE ÑЮÅE9§Å?Ю
ÉExE9Ñf§ Ю  ?Ю[Å ]fxfÑòЮ   xòÉfÉ 
ÑőŔƚШĦőċƓƣĲƖШŔƚШĲǂƣĲŰƚŔƻĲũǃШĤċƚĲĬШŸŰШƣőĲШŉŸũũŸƽŔŰŊШƓƨĤũŔĦċƣŔŸŰƚа 
]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨеЮÂдеЮËŔƓĨŔħеЮ деЮ ũƻċƖĲǍцÉċŰĦőĲǍеЮxдеЮuŸőƖċŰŊŔеЮ~деЮ҂Ю7ċǍǍƨƖƖŸеЮÂдЮ
ёΥΣΥΦђдЮЮĦũŸƚĲƖЮũŸŸťЮċƣЮőċǍċƖĬцĦŸŰƚŔƚƣĲŰƣЮŊƖŸƨŰĬЮůŸƣŔŸŰЮƖĲĦŸƖĬЮƚĲũĲĦƣŔŸŰЮŉŸƖЮĤƨŔũĬŔŰŊц
ƚƓĲĦŔǯĦЮ ƖŔƚťЮ ċƚƚĲƚƚůĲŰƣжЮ EǭĲĦƣЮ ŸŉЮ ƚŸŔũЮ ĦőċƖċĦƣĲƖŔƚƣŔĦƚЮ ċŰĬЮ ċĦĦĲũĲƖŸŊƖċůƚѢЮ ƚĦċũŔŰŊдЮ
EċƖƣőƕƨċťĲЮÉƓĲĦƣƖċеЮΦάёΦђеЮΤΩΫΦшΤΪΥΣдЮőƣƣƓƚжффĬŸŔдŸƖŊфΤΣдΤΤΪΪфΫΪΨΨΥάΦΣΥΦΤΤΪΦΪΤΦ 
ËŔƓĨŔħеЮ деЮ]ċƖĦŖċЮ?ĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨеЮÂдеЮuŸőƖċŰŊŔеЮ~деЮéċůƻċƣƚŔťŸƚеЮ?деЮ҂Ю7ċǍǍƨƖƖŸеЮÂдЮ
ёΥΣΥΧеЮ~ċƖĦőђдЮÂƖċĦƣŔĦċũЮċƓƓƖŸċĦőЮƣŸЮőċǍċƖĬцĦŸŰƚŔƚƣĲŰƣЮŉƖċŊŔũŔƣǃЮĦƨƖƻĲЮĲƚƣŔůċƣĲƚЮƨƚŔŰŊЮ
7ċǃĲƚŔċŰЮƨƓĬċƣŔŰŊдЮÉ~ŔÅÑЮΥΣΥΧд 
 



9őċƓƣĲƖШΡШтШÂÅ 9Ñf9 xШ ÉÂE9ÑÉШ§[Шc ü Å?Ш9§ ÉfÉÑE ÑШÅE9§Å?ШÉExE9Ñf§ Ш
 ?Ш[Å ]fxfÑòШ   xòÉfÉ 

Âċ Ŋ дЮҍЮΤΣΣ 

 

 
 
 
 
 

Ρ ÂÅ 9Ñf9 xШ ÉÂE9ÑÉШ§[Шc ü Å?Ш9§ ÉfÉÑE ÑШ
ÉExE9Ñf§ Ш  ?Ш[Å ]fxfÑòШ   xòÉfÉ 

ÑőĲШƽŸƖťШŉŸƖШƣőŔƚШ9őċƓƣĲƖШƽċƚШĬŸŰĲШċƚШċШƓċƖƣШŸŉШƣőĲШ~EÑfÉШƓƖŸŢĲĦƣЯШƽőŔĦőШĬĲċũƚШƽŔƣőШ
ċƓƓũŔĦċƣŔŸŰƚШƣŸШŰƨĦũĲċƖШƓŸƽĲƖШƓũċŰƣƚШы ÂÂьШƚƣƖƨĦƣƨƖĲƚШċŰĬШĦŸůƓŸŰĲŰƣƚШыÉÉ9ьЯШ
ƣőĲƖĲŉŸƖĲЯШƚŸůĲШŸŉШƣőĲШċƓƓũŔĦċƣŔŸŰƚШƽĲƖĲШĬŸŰĲШŸŰШƚŔůƓũŔǯĲĬШůŸĬĲũƚШƣőċƣШƖĲƓƖĲƚĲŰƣШ
ƣőĲƚĲШƣǃƓĲƚШŸŉШƚƣƖƨĦƣƨƖĲƚШƖċƣőĲƖШƣőċŰШÖÅ~ШĤƨŔũĬŔŰŊƚЮШcŸƽĲƻĲƖЯШŊŔƻĲŰШƣőĲШũċƖŊĲШċƖƖċǃШŸŉШ
ƓĲƖŔŸĬƚШċŰĬШůċƣĲƖŔċũШůŸĬĲũƚШĲůƓũŸǃĲĬШŔŰШƚŸůĲШŸŉШƣőĲШƣĲƚƣƚШőĲƖĲŔŰШůĲċŰƚШƣőċƣШƣőĲШ
ƖĲƚƨũƣƚШċŰĬШƖĲĦŸůůĲŰĬċƣŔŸŰƚШŸŉШƣőĲƚĲШƚĲĦƣŔŸŰƚШĦċŰШċũƚŸШĤĲШċƓƓũŔĲĬШƣŸШƣőĲƚĲШƣǃƓĲƚШ
ŸŉШƚƣƖƨĦƣƨƖĲƚЮШĬĬŔƣŔŸŰċũũǃЯШƣőĲШƣƽŸШůċŔŰШƣŸƓŔĦƚШĬŔƚĦƨƚƚĲĬШőĲƖĲШċƖĲШƕƨŔƣĲШƖĲũĲƻċŰƣШŉŸƖШ
őċǍċƖĬШĦŸŰƚŔƚƣĲŰƣШŉƖċŊŔũŔƣǃШċƚƚĲƚƚůĲŰƣЯШƽőŔĦőШŔƚШċШťĲǃШċƚƓĲĦƣШƽőĲŰШƓĲƖŉŸƖůŔŰŊШƖŔƚťШ
ċŰċũǃƚŔƚШƽŔƣőШċŰĬШƽŔƣőŸƨƣШĬċůċŊĲШċĦĦƨůƨũċƣŔŸŰЮ 

ÑőĲШǯƖƚƣШƓċƖƣШŸŉШƣőĲШĦőċƓƣĲƖШƽŔũũШĬĲũƻĲШŔŰƣŸШƣőĲШƣǃƓĲШŸŉШƖĲĦŸƖĬƚШƣőċƣШĦċŰШĤĲШƨƚĲĬЯШ
ŉŸĦƨƚŔŰŊШŸŰШƣőĲШũĲŊŔƣŔůċĦǃШŸŉШƨƚŔŰŊШŊƖŸƨŰĬШůŸƣŔŸŰƚШƖĲĦŸƖĬĲĬШċƣШƚŸŔũШƚŔƣĲƚЯШĲƻĲŰШƣőŸƨŊőШ
ƣőĲШƣċƖŊĲƣШƚƓĲĦƣƖċШŔƚШĤċƚĲĬШŸŰШƖŸĦťШĦŸŰĬŔƣŔŸŰƚЮШÑőŔƚШŰĲĲĬШĦŸůĲƚШŉƖŸůШƣőĲШũċĦťШŸŉШ
ċƻċŔũċĤũĲШƖĲĦŸƖĬƚШŉƖŸůШƖŸĦťШƚƣċƣŔŸŰƚЯШƓċƖƣŔĦƨũċƖũǃШċƣШőŔŊőĲƖШŔŰƣĲŰƚŔƣŔĲƚЯШƣőċƣШċƖĲШŸŉƣĲŰШ
ƖĲƕƨŔƖĲĬШŉŸƖШŉƖċŊŔũŔƣǃШċŰĬШƖŔƚťШċŰċũǃƚŔƚЮШƚШŰŸƣĲĬШŔŰШƓƖĲƻŔŸƨƚШƚĲĦƣŔŸŰШŸŉШƣőŔƚШƣőĲƚŔƚЯШƣőĲШ
ŰƨůĤĲƖШŸŉШċŰċũǃƚĲƚШƖĲƕƨŔƖĲĬШŉŸƖШŉƖċŊŔũŔƣǃШĦċũĦƨũċƣŔŸŰƚШĦċŰШĤĲШƕƨŔƣĲШőŔŊőЯШƚŸůĲƣőŔŰŊШ
ƣőċƣШŔƚШĲƚƓĲĦŔċũũǃШƣƖƨĲШŉŸƖШ~ÉШċŰĬШÉШĦŸŰƚŔƚƣĲŰƣШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰЮШfŰШƣőĲƚĲШĦċƚĲƚЯШƣőĲШ
ċůŸƨŰƣШċŰĬШƓċƖƣŔĦƨũċƖШƚőċƓĲƚШŸŉШƣőĲШƚƓĲĦƣƖċШƖĲƕƨŔƖĲĬШĦċŰШũĲċĬШƣŸШĬŔǭŔĦƨũƣŔĲƚШƽőĲŰШ
ƣƖǃŔŰŊШƣŸШƚĲũĲĦƣШƖĲĦŸƖĬƚШŔŉШƚƣƖŸŰŊШũŔůŔƣċƣŔŸŰƚШŉŸƖШƣőĲŔƖШƚĲũĲĦƣŔŸŰШċƖĲШŔůƓŸƚĲĬЮ 

ÑőĲШƚĲĦŸŰĬШƓċƖƣШƽŔũũШĬĲċũШƽŔƣőШőŸƽШƣŸШƚĲũĲĦƣШċŰĬШŸƓƣŔůŔǍĲШƣőĲШŰƨůĤĲƖШŸŉШċŰċũǃƚĲƚШŉŸƖШ
ĬĲƖŔƻŔŰŊШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚЮШÑőŔƚШƣŸƓŔĦШŔƚШŔůƓŸƖƣċŰƣШċƚШŔŰШůċŰǃШĦċƚĲƚЯШƽőĲŰШůŸƖĲШĦŸůƓũĲǂШ
ůŸĬĲũƚШċƖĲШĲůƓũŸǃĲĬЯШƣőĲШĦŸůƓƨƣċƣŔŸŰċũШĲǭŸƖƣƚШƣŸШĬĲƖŔƻĲШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШĦċŰШ
ĤĲĦŸůĲШƣŸŸШũċƖŊĲШċŰĬШƣŔůĲШĦŸŰƚƨůŔŰŊЮШìőŔũĲШƣőŔƚШůĲƣőŸĬШƨƚĲƚШĬŔƚƓũċĦĲůĲŰƣШĤċƚĲĬШ
ůĲƣƖŔĦƚЯШŔƣШůċǃШŔŰШƣőĲШŉƨƣƨƖĲШĤĲШůŸĬŔǯĲĬШƣŸШƽŸƖťШƽŔƣőШƣőĲШ?fШĤċƚĲĬШċƚƚĲƚƚůĲŰƣШ
ĬŔƚĦƨƚƚĲĬШŔŰШƓƖĲƻŔŸƨƚШĦőċƓƣĲƖƚЮШ 

ΡЮΝ Ш9x§ÉEÅШx§§uШ ÑШc ü Å?Ш9§ ÉfÉÑE ÑШ]Å§Ö ?Ш
~§Ñf§ ÉаШÑcEШE[[E9ÑШ§[ШÉ§fxШ9c Å 9ÑEÅfÉÑf9É 

ΡЮΝЮΝ f ÑÅ§?Ö9Ñf§  

ÑőĲШŔůƓŸƖƣċŰĦĲШŸŉШƚĲũĲĦƣŔŰŊШőċǍċƖĬрĦŸŰƚŔƚƣĲŰƣШŊƖŸƨŰĬШůŸƣŔŸŰƚШƣŸШƨƚĲШċƚШŔŰƓƨƣШƣŸШ
ŰŸŰũŔŰĲċƖШĬǃŰċůŔĦШċŰċũǃƚŔƚШőċƚШĤĲĲŰШőŔŊőũŔŊőƣĲĬШŔŰШůċŰǃШƚƣƨĬŔĲƚЯШƽőŔĦőШƖĲƚƨũƣĲĬШŔŰШ
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ƓƖŸƓŸƚċũƚШŉŸƖШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰШůĲƣőŸĬƚЯШƚƨĦőШċƚШƣőĲШ9ŸŰĬŔƣŔŸŰċũШ~ĲċŰШÉƓĲĦƣƖƨůШ
ы9~ÉьШы7ċťĲƖЯШΞΜΝΝьШċŰĬШ9ŸŰĬŔƣŔŸŰċũШÉƓĲĦƣƖƨůШы9ÉьШыsċǃċƖċůШĲƣШċũЮЯШΞΜΝΝьЮШÑőĲƚĲШ
ůĲƣőŸĬƚШĲŰŉŸƖĦĲШőċǍċƖĬШĦŸŰƚŔƚƣĲŰĦǃШŉŸƖШƚƓĲĦƣƖċũШċĦĦĲũĲƖċƣŔŸŰƚЮШÑŸШċĦĦŸƨŰƣШŉŸƖШ
ŊƖŸƨŰĬШůŸƣŔŸŰШĦőċƖċĦƣĲƖŔƚƣŔĦƚШĤĲǃŸŰĬШƣőĲШƚƓĲĦƣƖċũШƚőċƓĲЯШĲЮŊЮЯШĬƨƖċƣŔŸŰЯШƣőċƣШůċǃШĤĲШ
ƖĲũĲƻċŰƣШƣŸШƣőĲШƚƣƖƨĦƣƨƖċũШƖĲƚƓŸŰƚĲЯШ7ƖċĬũĲǃШыΞΜΝΜьШĬĲƻĲũŸƓĲĬШƣőĲШ]ĲŰĲƖċũŔǍĲĬШ
9ŸŰĬŔƣŔŸŰċũШfŰƣĲŰƚŔƣǃШ~ĲċƚƨƖĲШы]9f~ьШċƓƓƖŸċĦőЯШƽőŔĦőШŔƚШċШŊĲŰĲƖċũŔǍċƣŔŸŰШŸŉШƣőĲШ9ÉЮШ
ÉƓŔũũċƣƨƖċШĲƣШċũЮШыΞΜΞΝьШƓƖŸƓŸƚĲĬШƣőĲШƚŸрĦċũũĲĬШ9Éр~ÅШůĲƣőŸĬШŸǭĲƖŔŰŊШċШƚŔůƓũĲШ
ċƓƓƖŸċĦőШƣŸШŔůƓũŔĦŔƣũǃШċĦĦŸƨŰƣШŉŸƖШůĲƣƖŔĦƚШŸƣőĲƖШƣőċŰШƚƓĲĦƣƖċũШƕƨċŰƣŔƣŔĲƚШƣőċƣШĬĲƓĲŰĬШ
ŸŰШůċŊŰŔƣƨĬĲШы~ьШċŰĬШƚŸƨƖĦĲрƣŸрƚŔƣĲШĬŔƚƣċŰĦĲШыÅьЮШÑőĲШůċŔŰШƚĦŸƓĲШŸŉШċũũШƣőĲƚĲШ
ůĲƣőŸĬƚШŔƚШƣőĲШƚĲũĲĦƣŔŸŰШŸŉШċШƚĲƣШŸŉШƖĲĦŸƖĬƚШƣőċƣШċƖĲЯШƣŸШƣőĲШĲǂƣĲŰƣШƓŸƚƚŔĤũĲЯШ
ƖĲƓƖĲƚĲŰƣċƣŔƻĲШŸŉШƣőĲШőċǍċƖĬШċƣШƣőĲШƚŔƣĲШŸŉШŔŰƣĲƖĲƚƣЮ 

fŰШůċŰǃШŔůƓŸƖƣċŰƣШċƓƓũŔĦċƣŔŸŰƚЯШŔƣШŔƚШĦƨƚƣŸůċƖǃШƣŸШĦŸůƓƨƣĲШƣőĲШőċǍċƖĬШċƣШċШѢƖĲŉĲƖĲŰĦĲШ
ƖŸĦťѢШĦŸŰĬŔƣŔŸŰЯШƽőŔĦőЯШŉŸƖШƣőĲШƚċťĲШŸŉШĬŔƚĦƨƚƚŔŸŰШőĲƖĲЯШƽĲШƽŔũũШƚŔůƓũǃШĦċũũШѢƖŸĦťѢЮШÑőĲШ
ƕƨċŰƣŔǯĦċƣŔŸŰШŸŉШƣőĲШĲǭĲĦƣƚШŸŉШƣőĲШƚƓĲĦŔǯĦШũŸĦċũШƚŔƣĲШĦŸŰĬŔƣŔŸŰƚШŸŰШƚƨƖŉċĦĲШŊƖŸƨŰĬШ
ůŸƣŔŸŰƚШċŰĬЯШƣőĲƖĲŉŸƖĲЯШŸŰШƚƨƖŉċĦĲШőċǍċƖĬШŔƚШũĲŉƣШƣŸШŊĲŸƣĲĦőŰŔĦċũШĲŰŊŔŰĲĲƖƚШƽőŸШĦċƖƖǃШ
ŸƨƣШƚŸŔũШĬǃŰċůŔĦƚШċŰċũǃƚĲƚЮШfĬĲċũũǃЯШƣŸШƚĲũĲĦƣШƣőĲШƚĲƣШŸŉШƖŸĦťШőċǍċƖĬрĦŸŰƚŔƚƣĲŰƣШ
ŊƖŸƨŰĬШůŸƣŔŸŰƚШƣőċƣШċĦĦƨƖċƣĲũǃШůċƣĦőШƣőĲШƣċƖŊĲƣШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШf~ƚШƽŔƣőШŸŰĲШŸŉШƣőĲШ
ċƻċŔũċĤũĲШőċǍċƖĬрĦŸŰƚŔƚƣĲŰƣШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰШƻċƖŔċŰƣƚЯШŸŰĲШƽŸƨũĬШŰĲĲĬШċĦĦĲƚƚШƣŸШċŰШ
ĲǂƣĲŰƚŔƻĲШĬċƣċĤċƚĲШŸŉШŊƖŸƨŰĬШůŸƣŔŸŰƚШƖĲĦŸƖĬĲĬШŸŰШƖŸĦťЮШÖŰŉŸƖƣƨŰċƣĲũǃЯШƚƨĦőШŊƖŸƨŰĬШ
ůŸƣŔŸŰƚШċƖĲШƚĦċƖĦĲШċŰĬШƚƣƖŸŰŊШŸŰĲƚШċƖĲШŸŉƣĲŰШĲŰƣŔƖĲũǃШũċĦťŔŰŊЮ 

fŰШƓƖċĦƣŔĦĲЯШƽőĲŰШƨƚŔŰŊШƖĲċũШŊƖŸƨŰĬШůŸƣŔŸŰƚШƖċƣőĲƖШƣőċŰШƚǃŰƣőĲƣŔĦШŸŰĲƚЯШƣőŔƚШƓƖŸĤũĲůШ
ŔƚШĦŔƖĦƨůƻĲŰƣĲĬШĤǃШƨƚŔŰŊШƖĲĦŸƖĬŔŰŊƚШŸŰШĤŸƣőШƖŸĦťШċŰĬШƚŸŔũШĦŸŰĬŔƣŔŸŰƚШƚĦċũĲĬШƣŸШƣőĲШ
ĬĲƚŔƖĲĬШċůƓũŔƣƨĬĲШũĲƻĲũƚЮШìőŔũĲШƣőŔƚШċũƣĲƖŰċƣŔƻĲШŔƚШċШƓƖċĦƣŔĦċũШƽŸƖťċƖŸƨŰĬЯШƣőĲƖĲШŔƚШċШ
ũĲŊŔƣŔůċƣĲШĦŸŰĦĲƖŰШƣőċƣШŔƣШůŔŊőƣШĤŔċƚШƣőĲШƚƣƖƨĦƣƨƖċũШƖĲƚƓŸŰƚĲШĲƚƣŔůċƣĲƚЮШÑŸШũŔůŔƣШƣőĲШ
ĲǂƣĲŰƣШŸŉШƣőŔƚШƨŰĬĲƚŔƖċĤũĲШĦŸŰƚĲƕƨĲŰĦĲЯШƽőĲŰШƨƚŔŰŊШƖĲċũШŊƖŸƨŰĬШůŸƣŔŸŰƚЯШŔƣШŔƚШċШ
ĦŸůůŸŰШƓƖċĦƣŔĦĲШƣŸШƚĦƖĲĲŰШƣőĲШŊƖŸƨŰĬШůŸƣŔŸŰƚШĬċƣċĤċƚĲШĤĲŉŸƖĲШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰШĤǃЯШ
ŉŸƖШŔŰƚƣċŰĦĲЯШũŔůŔƣŔŰŊШƣőĲШƻċũƨĲƚШŸŉШ~ЯШÅЯШƚŸŔũШƚőĲċƖШƽċƻĲШƻĲũŸĦŔƣǃШŔŰШƣőĲШƣŸƓШΟΜШůШыéƚΟΜьЯШ
ŸƖШůċǂŔůƨůШƚĦċũŔŰŊШŉċĦƣŸƖШы7ċťĲƖШċŰĬШxĲĲЯШΞΜΝΥьЮШÑőŔƚШƚĦƖĲĲŰŔŰŊШŔĬĲŰƣŔǯĲƚШŊƖŸƨŰĬШ
ůŸƣŔŸŰƚШůŸƖĲШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőŸƚĲШƣőċƣШůċǃШĤĲШĲǂƓĲƖŔĲŰĦĲĬШċƣШƣőĲШƚŔƣĲЯШĤƨƣШŔƣШĦċŰШ
őċƻĲШƣőĲШŰĲŊċƣŔƻĲШĲǭĲĦƣШŸŉШƚŔŊŰŔǯĦċŰƣũǃШƖĲĬƨĦŔŰŊШƣőĲШŰƨůĤĲƖШŸŉШƖĲĦŸƖĬШĦċŰĬŔĬċƣĲƚШŉŸƖШ
ƚĲũĲĦƣŔŸŰЯШċШĦŸŰĬŔƣŔŸŰШƣőċƣШůċǃШũĲċĬШƣŸШċШƓŸŸƖШǯƣƣŔŰŊШŸŉШƣőĲШƣċƖŊĲƣШƚƓĲĦƣƖƨůШыÑċƖĤċũŔШ
ċŰĬШ7ƖċĬũĲǃЯШΞΜΝΣьЮШcĲŰĦĲЯШƣőĲШċŰċũǃƚƣШŰĲĲĬƚШƣŸШǯŰĬШƣőĲШĤċũċŰĦĲШĤĲƣƽĲĲŰШƣőĲШƖŔŊŔĬŔƣǃШ
ŔŰШĦőŸŸƚŔŰŊШƣőĲШ~рÅрéƚΟΜШĦŸŰƚƣƖċŔŰƣƚШċŰĬШƣőĲШŊŸŸĬŰĲƚƚШŸŉШǯƣШƽŔƣőШƣőĲШ9ÉШƣċƖŊĲƣƚЯШŰŸƣШ
ťŰŸƽŔŰŊШőŸƽШůƨĦőШĤŔċƚЯШŔŉШċŰǃЯШŔƚШŔŰƣƖŸĬƨĦĲĬШĤǃШƣőŔƚШĤċũċŰĦŔŰŊШċĦƣЮ 
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7ċƚĲĬШŸŰШƣőŔƚШƓƖĲůŔƚĲЯШƣőĲШůċŔŰШůŸƣŔƻċƣŔŸŰШŸŉШƣőĲШĦƨƖƖĲŰƣШƽŸƖťШŔƚШƣŸШƚĦƖƨƣŔŰŔǍĲШƣőĲШ
ƚƣċŰĬċƖĬШƓƖċĦƣŔĦĲШċŰĬШƣŸШċƚƚĲƚƚШŔŉШƣőĲШƨƚĲШŸŉШƚŸŔũШŊƖŸƨŰĬШůŸƣŔŸŰƚШĤũĲŰĬĲĬШƽŔƣőШƖŸĦťШ
ŸŰĲƚШŔƚШċШƚŸƨƖĦĲШŸŉШƚŔŊŰŔǯĦċŰƣШĤŔċƚШŉŸƖШ9ÉрĤċƚĲĬШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰЮ 

]ƖŸƨŰĬШůŸƣŔŸŰƚШƖĲĦŸƖĬĲĬШċƣШƚŸŔũШƚŔƣĲƚШĦċƖƖǃШƣőĲШƚŔŊŰċƣƨƖĲШŸŉШƣőĲШƚŸŔũШƨŰĬĲƖŰĲċƣőШƣőĲШ
ƖĲĦŸƖĬŔŰŊШƚƣċƣŔŸŰЮШÑőĲШĲǭĲĦƣƚШŸŉШƚŸŔũШůċǃШĦċƨƚĲШċůƓũŔǯĦċƣŔŸŰШŸŉШƣőĲШƚĲŔƚůŔĦШƚŔŊŰċũƚШ
ċƣШƣőĲШƚƨƖŉċĦĲЯШĲǂƣĲŰĬШƣőĲШĬƨƖċƣŔŸŰШŸŉШƣőĲШůŸƣŔŸŰЯШċŰĬШƓƖŸĬƨĦĲШőŔŊőĲƖШƚƓĲĦƣƖċũШ
ƖĲƚƓŸŰƚĲƚШŔŰШċШƽŔĬĲƖШŉƖĲƕƨĲŰĦǃШƖċŰŊĲШƽŔƣőШƖĲƚƓĲĦƣШƣŸШŊƖŸƨŰĬШůŸƣŔŸŰƚШċƣШĤĲĬƖŸĦťШċŰĬЯШ
ĤǃШĲǂƣĲŰƚŔŸŰЯШċũƚŸШƣŸШŊƖŸƨŰĬШůŸƣŔŸŰƚШƖĲĦŸƖĬĲĬШŸŰШƚƨƖŉċĦĲШƖŸĦťЮШÑőĲƚĲШĦőċƖċĦƣĲƖŔƚƣŔĦƚШ
őċƻĲШĤĲĲŰШŸĤƚĲƖƻĲĬЯШŔŰШŊĲŰĲƖċũЯШƣŸШŔŰĦƖĲċƚĲШƣőĲШĲǂƓĲĦƣĲĬШĬċůċŊĲШƣŸШƣőĲШƚƣƖƨĦƣƨƖĲШ
ċŰĬШƣŸШŰĲŊċƣŔƻĲũǃШŔůƓċĦƣШƣőĲШƖĲƚƓŸŰƚĲШŸŉШƚƣƖƨĦƣƨƖĲƚШƽŔƣőШƖĲƚƓĲĦƣШƣŸШƣőĲШĦċƚĲШŸŉШƖŸĦťШ
ŊƖŸƨŰĬШůŸƣŔŸŰƚШŸŉШƚŔůŔũċƖШċůƓũŔƣƨĬĲƚШы7ŸŸƖĲШĲƣШċũЮЯШΞΜΜΣбШ9őċŰĬƖċůŸőċŰШĲƣШċũЮЯШ
ΞΜΝΣбШsŔШĲƣШċũЮЯШΞΜΝΥьЮШ7ŸůůĲƖШċŰĬШ ĦĲƻĲĬŸШыΞΜΜΠьШċƖŊƨĲĬШƣőċƣЯШƽőŔũĲШƚŸŔũШůŸƣŔŸŰƚШ
ƚőŸƨũĬШĤĲШċƻŸŔĬĲĬШŉŸƖШƖŸĦťШƚŔƣĲƚЯШŔůƓŸƚŔŰŊШƚƣƖŔĦƣШũŔůŔƣċƣŔŸŰƚШŸŰШƣőĲШƚŔƣĲШƣǃƓĲШůċǃШ
ƚŔŊŰŔǯĦċŰƣũǃШƖĲĬƨĦĲШƣőĲШŰƨůĤĲƖШŸŉШĲũŔŊŔĤũĲШŊƖŸƨŰĬШůŸƣŔŸŰƚШƽőŔĦőЯШċƚШċШƖĲƚƨũƣЯШőŔŰĬĲƖƚШ
ƣőĲШőċǍċƖĬШĦŸŰƚŔƚƣĲŰĦǃЮШcċƚĲũƣŸŰШĲƣШċũЮШыΞΜΝΤьШŸĤƚĲƖƻĲĬШƣőċƣШőĲċƻŔũǃШũŔůŔƣŔŰŊШƣőĲШƚŸŔũШ
ĦŸŰĬŔƣŔŸŰƚШĦċŰШŰĲŊċƣŔƻĲũǃШŔůƓċĦƣШƣőĲШőċǍċƖĬШĦŸŰƚŔƚƣĲŰĦǃШċŰĬШƣőĲƖĲŉŸƖĲШƓƖŸƓŸƚĲĬШ
ƓƖŔŸƖŔƣŔǍŔŰŊШ ƣőĲШ ƚƓĲĦƣƖċũШ ƚőċƓĲЮШ  ŸŰĲШ ŸŉШ ƣőĲƚĲШ ƚƣƨĬŔĲƚЯШ őŸƽĲƻĲƖЯШ ŉŸĦƨƚĲĬШ ŸŰШ
ƚǃƚƣĲůċƣŔĦШƕƨċŰƣŔǯĦċƣŔŸŰШŸŉШƣőĲШƓŸƚƚŔĤũĲШĤŔċƚШŔŰƣƖŸĬƨĦĲĬШŔŰШƖŸĦťШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰШĤǃШ
ƨƚŔŰŊШƚŸŔũрƖĲĦŸƖĬĲĬШŊƖŸƨŰĬШůŸƣŔŸŰƚЮ 

§ƨƖШƚƣƨĬǃШƣċťĲƚШċШĦũŸƚĲƖШċŰĬШůŸƖĲШĦŸůƓƖĲőĲŰƚŔƻĲШũŸŸťШċƣШƣőŔƚШƕƨĲƚƣŔŸŰШŉŸƖШƖŸĦťр
őċǍċƖĬШĦŸŰƚŔƚƣĲŰƣШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰЮШìĲШĦŸŰƚŔĬĲƖШċŰШĲŰƚĲůĤũĲШŸŉШőǃƓŸƣőĲƣŔĦċũШ
ƚƣƖƨĦƣƨƖĲƚШũŸĦċƣĲĬШċƣШċШĦċƚĲШƚƣƨĬǃШƚŔƣĲШŔŰШÂĲƖƨŊŔċЯШ9ĲŰƣƖċũШfƣċũǃЮШ]ŔƻĲŰШċШũċƖŊĲШŰƨůĤĲƖШ
ŸŉШ ƖĲƚƓŸŰƚĲШ ċŰċũǃƚĲƚШ ŰĲĦĲƚƚċƖǃШ ŉŸƖШ ůċťŔŰŊШ ƖŸĤƨƚƣШ ƚƣċƣŔƚƣŔĦċũШ ŔŰŉĲƖĲŰĦĲƚЯШŉŸƖШ
ƚŔůƓũŔĦŔƣǃШĤƨƣШƽŔƣőŸƨƣШũŸƚƚШŸŉШŊĲŰĲƖċũŔƣǃЯШƽĲШƨƣŔũŔǍĲШƚŔŰŊũĲШĬĲŊƖĲĲШŸŉШŉƖĲĲĬŸůШыÉ?§[ьШ
ƚǃƚƣĲůƚШƽŔƣőШƣƽŸШĦŸŰƚƣŔƣƨƣŔƻĲШůŸĬĲũƚШċŰĬШůƨũƣŔƓũĲШƓĲƖŔŸĬƚЮШìĲШċĬĬŔƣŔŸŰċũũǃШĦŸŰƚŔĬĲƖШ
ċШůƨũƣŔƓũĲШĬĲŊƖĲĲƚШŸŉШŉƖĲĲĬŸůШы~?§[ьШƚǃƚƣĲůШƖĲƓƖĲƚĲŰƣŔŰŊШċШΡрƚƣŸƖǃШĤƨŔũĬŔŰŊШƣŸШ
ŉƨƖƣőĲƖШƚƨĤƚƣċŰƣŔċƣĲШŸƨƖШǯŰĬŔŰŊƚШƽŔƣőШƣőĲШƖĲƚƓŸŰƚĲШŸŉШċШůŸƖĲШĦŸůƓũĲǂШƚƣƖƨĦƣƨƖċũШ
ůŸĬĲũЮШìĲШƨƚĲШƚŔƣĲШċŰĬШƚƣƖƨĦƣƨƖĲрƚƓĲĦŔǯĦШ9ÉШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰШƣŸШƓŔĦťШƖĲĦŸƖĬƚШċŰĬШ
ƓĲƖŉŸƖůШŰŸŰũŔŰĲċƖШĬǃŰċůŔĦШċŰċũǃƚĲƚЮШ§ƨƖШŉŸĦƨƚШŔƚШŸŰШƚƣċƣŔƚƣŔĦċũШĦŸůƓċƖŔƚŸŰШŸŉШƣőĲШ
ĬŔƚƣƖŔĤƨƣŔŸŰƚШŸŉШċьШf~ƚЯШƚƨĦőШċƚШƓĲċťШŊƖŸƨŰĬШċĦĦĲũĲƖċƣŔŸŰШыÂ]ьЯШƚŔŊŰŔǯĦċŰƣШĬƨƖċƣŔŸŰШ
ы?ƚΡрΤΡьЯШĦƨůƨũċƣŔƻĲШċĤƚŸũƨƣĲШƻĲũŸĦŔƣǃШы9 éьЯШċƖŔċƚШŔŰƣĲŰƚŔƣǃШыfьШċŰĬШƚƓĲĦƣƖċũШŔŰƣĲŰƚŔƣǃШ
ыÉfьЯШŸĤƣċŔŰĲĬШŉƖŸůШƣőĲШƚĲũĲĦƣĲĬШƚĲƣƚШŸŉШƖĲĦŸƖĬƚЯШċŰĬШĤьШƣőĲШƖĲƚƓŸŰƚĲШĲƚƣŔůċƣĲƚШŔŰШ
ƣĲƖůƚШŸŉШĬŔƚƓũċĦĲůĲŰƣЯШċĦĦĲũĲƖċƣŔŸŰЯШƻĲũŸĦŔƣǃЯШċŰĬШĲŰĲƖŊǃрĤċƚĲĬШE?ÂƚШŸĤƣċŔŰĲĬШŉƖŸůШ
ƣőĲШŰŸŰũŔŰĲċƖШĬǃŰċůŔĦШċŰċũǃƚĲƚЮШìĲШũŸŸťШċƣШƣĲŰШŔŰƣĲŰƚŔƣǃШũĲƻĲũƚЯШċŰĬШǯŰċũũǃЯШƽĲШ
ĦŸůƓċƖĲШƣőĲШƖĲƚƨũƣƚШŔŰШƣĲƖůƚШŸŉШŉƖċŊŔũŔƣǃШĦƨƖƻĲƚШŉŸƖШƣőƖĲĲШĬċůċŊĲШƚƣċƣĲƚЮШ 
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§ƨƖШĲǂƣƖĲůĲШĦőŸŔĦĲƚШŉŸƖШ9ÉрĤċƚĲĬШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰЯШŔŰШƣőĲШƨƚĲШŸŉШŸŰũǃЮƚŸŔũШƻĲƖƚƨƚШŸŰũǃЮ
ƖŸĦťШůŸƣŔŸŰƚЯШŔŰШƣċŰĬĲůШƽŔƣőШƣőĲШƚƣċƣŔƚƣŔĦċũШĦŸůƓċƖŔƚŸŰШŸŉШƣőĲШƖĲƚƨũƣƚШƽŔũũШƖĲƻĲċũШƣőĲШ
ũĲƻĲũШŸŉШŔůƓŸƖƣċŰĦĲШŸŉШƣőĲƚĲШĦőŸŔĦĲƚШŔŰШőċǍċƖĬрĦŸŰƚŔƚƣĲŰƣШƚƣƖƨĦƣƨƖċũШƖĲƚƓŸŰƚĲШ
ƓƖĲĬŔĦƣŔŸŰШƣőċƣШƨƚĲШƣőĲШƚƣċƣĲрŸŉрƣőĲрċƖƣШċƓƓƖŸċĦőШċĬŸƓƣĲĬШőĲƖĲЮШìĲШċĦťŰŸƽũĲĬŊĲШ
ƣőċƣШƣőĲШѢƣƖƨĲѢШƖĲƚƓŸŰƚĲШƣŸШőċǍċƖĬрĦŸŰƚŔƚƣĲŰƣЯШƨŰƚĦċũĲĬШƖŸĦťШŊƖŸƨŰĬШůŸƣŔŸŰƚШŔƚШ
ŔŰĬĲĲĬШƨŰťŰŸƽŰЮШcŸƽĲƻĲƖЯШŔŉШƽĲШĬŸШŰŸƣШƚĲĲШƚŔŊŰŔǯĦċŰƣШƚƣċƣŔƚƣŔĦċũШĬŔǭĲƖĲŰĦĲƚШŔŰШƣőĲШ
ƖĲƚƓŸŰƚĲШĲƚƣŔůċƣĲƚШƖĲƚƨũƣŔŰŊШŉƖŸůШŸƨƖШĲǂƣƖĲůĲШĦőŸŔĦĲƚЯШƣőĲŰШƽĲШĦċŰШƖĲċƚŸŰċĤũǃШ
ĦũċŔůШ ƣőċƣШ ƣőĲƖĲШ ċƖĲШ ŰŸШ ċĬĬŔƣŔŸŰċũШ ĤŔċƚĲƚШ ŔŰƣƖŸĬƨĦĲĬШ ĤǃШ ƣőĲƚĲШ ƓƖċĦƣŔĦċũШ
ĦŔƖĦƨůƻĲŰƣŔŸŰƚШŔŰШƖŸĦťШőċǍċƖĬШĦŸŰƚŔƚƣĲŰƣШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰЮШ 

ΡЮΝЮΞ ]Å§Ö ?Ш~§Ñf§ ШÅE9§Å?ШÉExE9Ñf§ Ш  ?Ш9 ÉEШÉÑÖ?òШ
?EÉ9ÅfÂÑf§  

ΨдΤдΥдΤ ?ĲƚĦƖŔƓƣŔŸŰЮŸŉЮƣőĲЮÉ?§[ЮƚǃƚƣĲůƚ 

ÑŸШĲǭŔĦŔĲŰƣũǃШƖĲƓƖĲƚĲŰƣШċШĬŔƻĲƖƚĲШŊƖŸƨƓШŸŉШƚƣƖƨĦƣƨƖĲƚШƽőŔũĲШťĲĲƓŔŰŊШƣőĲШƽŸƖťũŸċĬШ
ƖĲċƚŸŰċĤũĲЯШƽĲШƨƣŔũŔǍĲШċШŊƖŸƨƓШŸŉШÉ?§[ШƚǃƚƣĲůƚШƽŔƣőШƻċƖǃŔŰŊШŉƨŰĬċůĲŰƣċũШƓĲƖŔŸĬƚШŸŉШ
ÑΝӀΜЮΞЯШΜЮΡЯШΝЮΜЯШΝЮΡШċŰĬШΞЮΜШƚШċŰĬШĦŸŰƚŔĬĲƖŔŰŊШƣƽŸШĬŔǭĲƖĲŰƣШĦŸŰƚƣŔƣƨƣŔƻĲШůŸĬĲũƚаШƣőĲШ
ĬĲŊƖċĬċƣŔŸŰШыƓŔŰĦőŔŰŊьШůŸĬĲũШċŰĬШƣőĲШĲũċƚƣŔĦрőċƖĬĲŰŔŰŊШůŸĬĲũШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΡЮΝЮШ
ÑőĲƚĲШƚŔůƓũŔǯĲĬШƚƣƖƨĦƣƨƖĲƚШƽĲƖĲШůŸĬĲũũĲĬШŔŰШ§ƓĲŰÉĲĲƚШы~ĦuĲŰŰċШĲƣШċũЮЯШΞΜΜΜьШƨƚŔŰŊШ
ƣőĲШѢƓŔŰĦőŔŰŊΠѢШċŰĬШѢÉƣĲĲũΜΝѢШůċƣĲƖŔċũШůŸĬĲũƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШ[ŸƖШƣőĲŔƖШĬĲƚŔŊŰЯШƽĲШ
ƨƚĲĬШƣőĲШǃŔĲũĬШĤċƚĲШƚőĲċƖШĦŸĲǭŔĦŔĲŰƣШы9ǃьШƖĲƓƖĲƚĲŰƣċƣŔƻĲШŸŉШċШũċƣĲƖċũШƚƣƖĲŰŊƣőШ
ĦŸƖƖĲƚƓŸŰĬŔŰŊШƣŸШƣőĲШÂÉcрĤċƚĲĬШƚƓĲĦƣƖċũШċĦĦĲũĲƖċƣŔŸŰШƻċũƨĲШŸŉШΝΜӖШŔŰШΡΜШǃĲċƖƚШċƣШ
ƣőĲШŉƨŰĬċůĲŰƣċũШƓĲƖŔŸĬШŸŉШĲċĦőШŸŉШƣőĲШÉ?§[ЮШÑőĲШĦŸĲǭŔĦŔĲŰƣШ9ǃЮƖĲƓƖĲƚĲŰƣƚШƣőĲШǃŔĲũĬШ
ĤċƚĲШƚőĲċƖШ[ǃЮŰŸƖůċũŔǍĲĬШĤǃШƣőĲШƽĲŔŊőƣШìШċŰĬШŔƚШĲƕƨċũШƣŸШƣőĲШǃŔĲũĬШƚƓĲĦƣƖċũШ
ċĦĦĲũĲƖċƣŔŸŰШÉċǃШŔŰШ ƨŰŔƣƚШ ŸŉШŊЮШ  ċůĲũǃЯШÉċǃЮфŊӆéǃЮфìеЮŔƚШ ŸĤƣċŔŰĲĬШ ĤǃШ
9ǃӆÉċĬĲƚыÑΝьҼ̧фыƕҼŊьЯШƽőĲƖĲШÉċĬĲƚыÑΝьЮŔƚШƣőĲШĬĲƚŔŊŰШƚƓĲĦƣƖċũШċĦĦĲũĲƖċƣŔŸŰШċƣШÑΝеЮƕЮŔƚШƣőĲШ
ĤĲőċƻŔŸƖШŉċĦƣŸƖШċƚƚƨůĲĬШċƚШΠЮΜШыƽőŔĦőШƖĲƓƖĲƚĲŰƣƚШŰĲƽШĬƨĦƣŔũĲШĤƨŔũĬŔŰŊƚьЯШċŰĬШƣőĲШ
ŸƻĲƖрƚƣƖĲŰŊƣőШŉċĦƣŸƖЮ̧ӀΞЮΜЮШÑőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШǃŔĲũĬШĬŔƚƓũċĦĲůĲŰƣЯШǃ͑ЮŸŉШĲċĦőШÉ?§[Ш
ŔƚШŸĤƣċŔŰĲĬШĤǃЮ͑ǃӆÉċǃняÑΝоыΞ͝ьѐЮШШũũШůŸĬĲũƚШĦŸŰƚŔĬĲƖШċШΡӖШůċƚƚШƓƖŸƓŸƖƣŔŸŰċũШÅċǃũĲŔŊőШ
ĬċůƓŔŰŊЮШ 
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[ŔŊƨƖĲЮΨдΤЮцЮёċђЮfũũƨƚƣƖċƣŔŸŰЮŸŉЮƣőĲЮÉ?§[ЮƚǃƚƣĲůƚЮċŰĬЮůċƣĲƖŔċũЮůŸĬĲũƚЮƽŔƣőЮƓċƖċůĲƣĲƖƚЮŸŉЮ
ƣőĲЮÉ?§[ЮƚǃƚƣĲůƚеЮŔдĲдеЮƓŔŰĦőŔŰŊЮёĤђеЮċŰĬЮёĦђЮĲũċƚƣŔĦЮőċƖĬĲŰŔŰŊдЮ ŸƣĲЮΤжЮÑőĲЮŉŸƖĦĲц
ĬŔƚƓũċĦĲůĲŰƣЮƓċƖċůĲƣĲƖƚЮċƖĲЮƚőŸƽŰЮŔŰЮƓċŰĲũƚЮёĤђЮċŰĬЮёĦђдЮ ŸƣĲЮΥжЮÂċŰĲũЮёĤђЮŔŰĦũƨĬĲƚЮƣőĲЮ
ѨƓŔŰĦőŔŰŊΧѨЮůċƣĲƖŔċũЮƓƖŸƓĲƖƣŔĲƚЮċĬŸƓƣĲĬЮƣŸЮůŸĬĲũЮƣőĲЮĦǃĦũŔĦЮĬĲŊƖċĬċƣŔŸŰЮŔŰЮƣĲƖůƚЮŸŉЮ
ƨŰũŸċĬŔŰŊЮƚƣŔǭŰĲƚƚЮĬĲŊƖċĬċƣŔŸŰЮёŔдĲдеЮŊuђеЮƖĲũŸċĬŔŰŊЮƚƣŔǭŰĲƚƚЮĬĲŊƖċĬċƣŔŸŰЮёŔдĲдеЮŊ?ђЮċŰĬЮ
ƚƣƖĲŰŊƣőЮĬĲŊƖċĬċƣŔŸŰЮёŔдĲдеЮŊ[ђЮċƚЮƨƚĲĬЮŔŰЮ§ƓĲŰÉĲĲƚд 

fŰШŸƨƖШƖĲƚƓŸŰƚĲШċŰċũǃƚŔƚЯШƽĲШůŸŰŔƣŸƖШŉŸƨƖШE?ÂƚШƖĲũĲƻċŰƣШƣŸШƖŔƚťШċƚƚĲƚƚůĲŰƣаШ
ůċǂŔůƨůЮĬƨĦƣŔũŔƣǃЯШĦŸůƓƨƣĲĬШƨƚŔŰŊШƣőĲШǃŔĲũĬШĬŔƚƓũċĦĲůĲŰƣШŸŉШĲċĦőШÉ?§[бШůċǂŔůƨůЮ
ċĦĦĲũĲƖċƣŔŸŰЯШĦŸůƓƨƣĲĬШċƚШƣőĲШůċǂŔůƨůШċĤƚŸũƨƣĲШƻċũƨĲШŉŸƨŰĬШĬƨƖŔŰŊШƣőĲШċŰċũǃƚŔƚбШ
ůċǂŔůƨůЮƻĲũŸĦŔƣǃЯШĦŸůƓƨƣĲĬШċƚШĤĲŉŸƖĲбШċŰĬШĬŔƚƚŔƓċƣĲĬШőǃƚƣĲƖĲƣŔĦЮĲŰĲƖŊǃЯШĦŸůƓƨƣĲĬШ
ĤǃШŔŰƣĲŊƖċƣŔŰŊШƣőĲШŉŸƖĦĲрĬŔƚƓũċĦĲůĲŰƣШƖĲƚƓŸŰƚĲЮШ[ŸƖШċũũШƖĲƚƨũƣƚЯШƣőĲШĦċƚĲƚШƽőĲƖĲШƣőĲШ
ĬƨĦƣŔũŔƣǃШĲǂĦĲĲĬƚШĲŔŊőƣШċƖĲШƣƖĲċƣĲĬШċƚШĦŸũũċƓƚĲШĦċƚĲƚЮШ[ŔŰċũũǃЯШŉƖċŊŔũŔƣǃШŉƨŰĦƣŔŸŰƚШŉŸƖШƣőĲШ
É?§[ƚШċƖĲШĬĲƖŔƻĲĬШŉŸƖШƣőƖĲĲШċƖĤŔƣƖċƖŔũǃШĬĲǯŰĲĬШĬƨĦƣŔũŔƣǃрĤċƚĲĬШĬċůċŊĲШƚƣċƣĲƚШы?ÉьаШ
§ŰƚĲƣШŸŉШ?ċůċŊĲШы?ÉΝьШƽőĲŰШΞ¢ӓӃΠЯШ~ŸĬĲƖċƣĲШ?ċůċŊĲШы?ÉΞьШƽőĲŰШΠ¢ӓӃΥЯШċŰĬШ
ŰĲċƖШĦŸũũċƓƚĲШы?ÉΟьШĬĲǯŰĲĬШĤǃШĬƨĦƣŔũŔƣǃШƻċũƨĲƚШӓ²ΥЮШ 

ΨдΤдΥдΥ cċǍċƖĬЮċŰċũǃƚŔƚЮċŰĬЮƖĲĦŸƖĬЮƚĲũĲĦƣŔŸŰ 

ìĲШƓĲƖŉŸƖůĲĬШÂÉc ШċŰĬШőċǍċƖĬШĬŔƚċŊŊƖĲŊċƣŔŸŰШŉŸƖШċШƚŔƣĲШŔŰШÂĲƖƨŊŔċЯШfƣċũǃЯШũŸĦċƣĲĬШċƣШ
ΠΟЮΝΝ҄ ШċŰĬШΝΞЮΟΦ҄EШŸŰШƖŸĦťШƽŔƣőШéƚΟΜӀΥΜΜШůоƚЮШÑőĲШÂÉc ШĦċũĦƨũċƣŔŸŰƚШƽĲƖĲШĦċƖƖŔĲĬШ
ŸƨƣШƨƚŔŰŊШƣőĲШ§ƓĲŰÄƨċťĲШыÂċŊċŰŔШĲƣШċũЮЯШΞΜΝΠьЯШƣőĲШ]~ÂEШŸŉШ7ŸŸƖĲШċŰĬШ ƣťŔŰƚŸŰШ
ыΞΜΜΥьШċŰĬШƣőĲШċƖĲċШƚŸƨƖĦĲШůŸĬĲũШĬĲƻĲũŸƓĲĬШŉŸƖШƣőĲШÉc ÅEШƓƖŸŢĲĦƣ1ЮШ[ŸƖШĲċĦőШ
ƚƣƖƨĦƣƨƖĲЯШƽĲШƨƣŔũŔǍĲĬШf~пӆÉċыÑΝьШċƚШĦŸŰĬŔƣŔŸŰŔŰŊШf~еЮƽőĲƖĲШÑΝШŔƚШƣőĲШŰċƣƨƖċũШƓĲƖŔŸĬШŸŉШ
ƣőĲШƚǃƚƣĲůЮШfŰШŸƖĬĲƖШƣŸШƓĲƖŉŸƖůШůƨũƣŔƓũĲШƚƣƖŔƓĲШċŰċũǃƚŔƚШы~É ьШыsċũċǃĲƖЯШΞΜΜΟьШƣĲŰШ
ŔŰƣĲŰƚŔƣǃШũĲƻĲũƚШыf~xƚьШƽŔƣőШΤΜЮΜЯШΡΜЮΜЯШΟΜЮΜЯШΝΜЮΜЯШΡЮΜЯШΞЮΜЯШΝЮΡЯШΝЮΜЯШΜЮΣШċŰĬШΜЮΞӖШ
ƓƖŸĤċĤŔũŔƣǃШŸŉШĲǂĦĲĲĬċŰĦĲШыƓŸĲьШŔŰШΡΜШǃĲċƖƚЯШŉŸƖШƚŔůƓũŔĦŔƣǃШƽĲШƨƚĲĬШƣőĲШƚŔůƓũĲƚƣШŸŉШƣőĲШ
9ÉШƻċƖŔċŰƣƚЯШŰċůĲũǃШƣőĲШѢċƓƓƖŸǂŔůċƣĲѢШ9ÉШůĲƣőŸĬШыxŔŰШĲƣШċũЮЯШΞΜΝΟċьШĤċƚĲĬШŸŰШƣőĲШ
ůĲċŰШ~ШċŰĬШÅШƣŸШƚĲũĲĦƣШőċǍċƖĬрĦŸŰƚŔƚƣĲŰƣШƚĲƣƚШŸŉШƖĲĦŸƖĬƚЮШ ŸƣĲШƣőċƣШƨƚŔŰŊШůŸƖĲШ

 
1 www.share-eu.org 
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ĦŸůƓũĲǂШƻċƖŔċŰƣƚЯШƚƨĦőШċƚШƣőĲШѢĲǂċĦƣѢШ9ÉШůĲƣőŸĬШыxŔŰШĲƣШċũЮЯШΞΜΝΟċьЯШƽŸƨũĬШŰŸƣШőċƻĲШ
ĦőċŰŊĲĬШƣőĲШĲƚƚĲŰĦĲШŸŉШċŰǃШŸŉШƣőĲШǯŰĬŔŰŊƚШŸŉШƣőŔƚШƽŸƖťЯШċƚШƚőŸƽŰШŔŰШƣőĲШŔũũƨƚƣƖċƣŔƻĲШ
ĲǂċůƓũĲƚШŔŰШ ƓƓĲŰĬŔǂШΞЮΠЮШÑőĲШƻċũƨĲƚШŸŉШƣőĲШĦŸŰĬŔƣŔŸŰŔŰŊШf~ƚШċŰĬШƣőĲШůĲċŰШ~ШċŰĬШÅШ
ƨƚĲĬШŔŰШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰШĦċŰШĤĲШŉŸƨŰĬШŔŰШÑċĤũĲШΡЮΝШċŰĬШÑċĤũĲШΡЮΞШŉŸƖШċũũШŔŰƣĲŰƚŔƣǃШũĲƻĲũƚЮШ 

ÑċĤũĲЮΨдΤЮéċũƨĲƚЮŸŉЮƣőĲЮf~ƚЮŉŸƖЮċũũЮŔŰƣĲŰƚŔƣǃЮũĲƻĲũƚЮċƣЮƣőĲЮƚŔƣĲЮ 

f~x ƓŸĲШŔŰШΡΜШ
ǃĲċƖƚШяӖѐ 

Ὓ πȢςί Ὓ πȢυί Ὓ ρί Ὓ ρȢυί Ὓ ςί 

Ν ΤΜ ΜЮΞ ΜЮΜΦ ΜЮΜΠΞ ΜЮΜΞΡ ΜЮΜΝΤ 
Ξ ΡΜ ΜЮΞΣ ΜЮΝΟ ΜЮΜΡΤ ΜЮΜΟΠ ΜЮΜΞΟ 
Ο ΟΜ ΜЮΟΡ ΜЮΝΥ ΜЮΜΥ ΜЮΜΠΦ ΜЮΜΟΠ 
Π ΝΜ ΜЮΡΥ ΜЮΟΞ ΜЮΝΠΣ ΜЮΜΦ ΜЮΜΣΠ 
Ρ Ρ ΜЮΤΥ ΜЮΠΟ ΜЮΞΜΟ ΜЮΝΟ ΜЮΜΦΝ 
Σ Ξ ΝЮΝΞ ΜЮΣΠ ΜЮΟΜΡ ΜЮΝΦ ΜЮΝΟΦ 
Τ ΝЮΡ ΝЮΞΡ ΜЮΤΞ ΜЮΟΠΟ ΜЮΞΞ ΜЮΝΡΥ 
Υ Ν ΝЮΠΠ ΜЮΥΟ ΜЮΠΜΞ ΜЮΞΣ ΜЮΝΥΤ 
Φ ΜЮΣ ΝЮΤΝ Ν ΜЮΠΥΡ ΜЮΟΞ ΜЮΞΞΦ 
ΝΜ ΜЮΞ ΞЮΝΞ ΝЮΠΞ ΜЮΣΦΤ ΜЮΠΤ ΜЮΟΟΤ 

ÑċĤũĲЮΨдΥЮ?ŔƚċŊŊƖĲŊċƣŔŸŰЮƖĲƚƨũƣƚЮċŰĬЮf~ƚ 

 Magnitude (M) Distance (R[km]) 
IML Ὓ πȢςί Ὓ πȢυί Ὓ ρί Ὓ ρȢυί Ὓ ςί Ὓ πȢςί Ὓ πȢυί Ὓ ρί Ὓ ρȢυί Ὓ ςί 

1 5.81 6.01 6.16 6.25 6.31 24.05 31.42 40.28 45.73 50.04 
2 5.93 6.13 6.27 6.35 6.41 20.94 27.00 34.51 39.25 43.24 
3 6.08 6.27 6.39 6.46 6.51 17.47 21.97 27.77 31.59 35.03 
4 6.35 6.50 6.57 6.62 6.67 11.93 14.08 17.20 19.31 21.55 
5 6.49 6.61 6.66 6.71 6.76 9.35 10.59 12.67 14.01 15.54 
6 6.64 6.73 6.76 6.81 6.85 7.05 7.62 8.83 9.53 10.38 
7 6.67 6.76 6.79 6.83 6.87 6.56 7.01 8.03 8.59 9.29 
8 6.72 6.80 6.83 6.87 6.91 6.04 6.36 7.16 7.57 8.10 
9 6.77 6.84 6.86 6.91 6.95 5.59 5.80 6.38 6.66 7.03 
10 6.82 6.90 6.93 6.98 7.02 5.24 5.21 5.48 5.61 5.78 

 
ìĲШƨƚĲĬШƣőĲШŸƖŔĲŰƣċƣŔŸŰрŔŰĬĲƓĲŰĬĲŰƣШůĲċƚƨƖĲШŔŰШƣĲƖůƚШŸŉШ]~ÅŸƣ?ΡΜШы7ŸŸƖĲШĲƣШċũЮЯШ
ΞΜΜΣьШƣŸШůċŔŰƣċŔŰШŉƨũũШĦŸŰƚŔƚƣĲŰĦǃШƽŔƣőШƣőĲШőċǍċƖĬШĦŸůƓƨƣċƣŔŸŰƚШċŰĬШƣőĲШ7ċťĲƖШċŰĬШ
sċǃċƖċůШыΞΜΜΥьШƚƓĲĦƣƖċũШċĦĦĲũĲƖċƣŔŸŰШĦŸƖƖĲũċƣŔŸŰШůŸĬĲũЮШìĲШƨƣŔũŔǍĲĬШċШƚŔůƨũċƣŔŸŰШ
ċƓƓƖŸċĦőШċŰĬШċШѢŊƖĲĲĬǃѢШŸƓƣŔůŔǍċƣŔŸŰШƣĲĦőŰŔƕƨĲШы7ċťĲƖШċŰĬШxĲĲЯШΞΜΝΥьШƣŸШƚĲũĲĦƣШċШƚĲƣШ
ŸŉШΠΜШѢƚƨŔƣċĤũĲѢШƓċŔƖƚШŸŉШŊƖŸƨŰĬШůŸƣŔŸŰШƖĲĦŸƖĬƚШƣŸШůċƣĦőШƣőĲШƣċƖŊĲƣШ9ÉШŉŸƖШĲƻĲƖǃШ
ŔŰƣĲŰƚŔƣǃШũĲƻĲũЮШ7ǃШƚƨŔƣċĤũĲЯШƽĲШƖĲŉĲƖШƣŸШċШƚƨŔƣĲШŸŉШƖĲĦŸƖĬƚШƣőċƣШĦŸũũĲĦƣŔƻĲũǃШůċƣĦőĲƚШƣőĲШ
ůĲċŰШƣċƖŊĲƣШƚƓĲĦƣƖƨůШċŰĬШƣőĲШŉƨũũШÉċыÑьШĬŔƚƣƖŔĤƨƣŔŸŰЯШŉŸƖШċũũШÑƚЯШƽŔƣőŔŰШƚŸůĲШƚƓĲĦŔǯĲĬШ
ƣŸũĲƖċŰĦĲЮШÑŸШƕƨċŰƣŔŉǃШƣőĲШůŔƚǯƣШĤĲƣƽĲĲŰШƣőĲШĲůƓŔƖŔĦċũШĬŔƚƣƖŔĤƨƣŔŸŰƚШŸŉШƣőĲШǯŰċũШƚĲƣШŸŉШ
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ƖĲĦŸƖĬƚШċŰĬШƣőĲШƣċƖŊĲƣШŸŰĲƚЯШƽĲШƨƚĲШƣőĲШƚƨůШŸŉШƚƕƨċƖĲĬШĲƖƖŸƖƚШыÉÉEƚьШы7ċťĲƖШċŰĬШxĲĲЯШ
ΞΜΝΥьШůĲƣƖŔĦШĬĲǯŰĲĬШĤǃШEƕƨċƣŔŸŰШыΡЮΝьа 

ὛὛὉ  ά  А ύί „        ыΡЮΝь 

ìőĲƖĲШf~ťШŔƚШƣőĲШƚƓĲĦƣƖċũШċĦĦĲũĲƖċƣŔŸŰШċƣШÑťЯШůũŰf~ťШŔƚШƣőĲШƚċůƓũĲШůĲċŰШŸŉШũŰf~ťШċŰĬШ
ƚũŰf~ťШŔƚШƣőĲШƚċůƓũĲШƚƣċŰĬċƖĬШĬĲƻŔċƣŔŸŰШŸŉШũŰf~ťЯШĤŸƣőШĲƚƣŔůċƣĲĬШŉƖŸůШƣőĲШƚĲũĲĦƣĲĬШ
ůŸƣŔŸŰƚЮШÑőĲШƕƨċŰƣŔƣŔĲƚШәũŰf~ťЮċŰĬШɨũŰf~ťЮċƖĲШƣőĲШƣċƖŊĲƣШĦŸŰĬŔƣŔŸŰċũШůĲċŰƚШċŰĬШ
ƚƣċŰĬċƖĬШĬĲƻŔċƣŔŸŰƚЯШƓШŔƚШƣőĲШŰƨůĤĲƖШŸŉШƻŔĤƖċƣŔŸŰШƓĲƖŔŸĬƚШŸŉШŔŰƣĲƖĲƚƣШŔŰШƣőĲШƣċƖŊĲƣШ
ƚƓĲĦƣƖƨůЯШċŰĬШƽШŔƚШċШƽĲŔŊőƣШŉċĦƣŸƖШőĲƖĲШċƚƚƨůĲĬШĲƕƨċũШƣŸШΞЮΜЮШÑőŔƚШũċƣƣĲƖШƻċũƨĲШŔƚШ
ůĲċŰƣШƣŸШċƚƚŔŊŰШċШőŔŊőĲƖШĬĲŊƖĲĲШŸŉШŔůƓŸƖƣċŰĦĲШƣŸШƣőĲШůŔƚůċƣĦőĲƚШŔŰШƣőĲШƚƣċŰĬċƖĬШ
ĬĲƻŔċƣŔŸŰШƖċƣőĲƖШƣőċŰШƣőĲШƣċƖŊĲƣШůĲċŰЮШfŰШŸƨƖШĦċũĦƨũċƣŔŸŰƚЯШÉÉEƚӀΜЮΝΞШŔƚШĦŸŰƚŔĬĲƖĲĬШ
ċƚШƣőĲШċĦĦĲƓƣċĤũĲШƣőƖĲƚőŸũĬШыĬĲШÄƨĲƻĲĬŸШfŶċƖƖŔƣƨШĲƣШċũШΞΜΞΟьЮШfŰШċũũШŸŉШƣőĲШĦŸŰƚŔĬĲƖĲĬШ
ĦċƚĲƚЯШƽĲШĦőĲĦťĲĬШƣőĲШőċǍċƖĬШĦŸŰƚŔƚƣĲŰĦǃШŸŉШƣőĲШƚĲũĲĦƣĲĬШƖĲĦŸƖĬƚШŉŸũũŸƽŔŰŊШƣőĲШ
ƓƖŸĦĲĬƨƖĲШŸŉШxŔŰШĲƣШċũЮШыΞΜΝΟĤьЮШ 

ΡЮΝЮΟ ÉÉEÉÉf ]ШÑcEШ ?EÄÖ 9òШ§[Ш~fñf ]ШÅ§9uШ  ?ШÉ§fxШ
]Å§Ö ?Ш~§Ñf§ ÉШf Ш Ш9Éр7 ÉE?ШÅE9§Å?ШÉExE9Ñf§ Ш
ÂÂÅ§ 9c 

ìĲШŔŰƻĲƚƣŔŊċƣĲШƽőĲƣőĲƖШċŰǃШƚǃƚƣĲůċƣŔĦШĬŔǭĲƖĲŰĦĲШŔŰШƚƣƖƨĦƣƨƖċũШƖĲƚƓŸŰƚĲШƓĲƖƚŔƚƣƚШ
ƽőĲŰШƚĲƣƚШŸŉШŊƖŸƨŰĬШůŸƣŔŸŰƚШƖĲĦŸƖĬĲĬШŸŰШĬŔǭĲƖĲŰƣШƚŸŔũШĦŸŰĬŔƣŔŸŰƚЯШőĲƖĲШŉŸƖШƚŔůƓũŔĦŔƣǃШ
ĬŔƚƣŔŰŊƨŔƚőĲĬШŸŰũǃШĤǃШƚŸŔũШċŰĬШƖŸĦťЯШċƖĲШƚĲũĲĦƣĲĬШƽŔƣőŔŰШċШ9ÉШŉƖċůĲƽŸƖťЮШÉŔŰĦĲШƣőĲШ
ĬĲǯŰŔƣŔŸŰШŸŉШƽőċƣШĦŸŰƚƣŔƣƨƣĲƚШċШƖŸĦťШƚŔƣĲШŔƚШŰŸƣШƨŰŔƕƨĲЯШƽĲШĦũċƚƚŔǯĲĬШƖŸĦťШƚŔƣĲƚШ
ċĦĦŸƖĬŔŰŊШƣŸШƣƽŸШĬŔǭĲƖĲŰƣШƚĲƣƚШŸŉШĦƖŔƣĲƖŔċЮШfŰШƣőŔƚШƚĲĦƣŔŸŰЯШƽĲШƨƚĲШƣőĲШEŰŊŔŰĲĲƖŔŰŊШ
ÉƣƖŸŰŊр~ŸƣŔŸŰШыEÉ~ьШĬċƣċĤċƚĲ2ШыxċŰǍċŰŸШĲƣШċũЮЯШΞΜΝΦьШŉŸƖШŸƨƖШĦũċƚƚŔǯĦċƣŔŸŰШċŰĬШ
ƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰШĤĲĦċƨƚĲШŔƣШŔŰĦũƨĬĲƚШċũũШƣőĲШƖĲƕƨŔƖĲĬШƓċƖċůĲƣĲƖƚШŉŸƖШƣőĲШƖŸĦťШƻĲƖƚƨƚШ
ƚŸŔũШĦũċƚƚŔǯĦċƣŔŸŰƚШĬŔƚĦƨƚƚĲĬШŔŰШƣőĲШŉŸũũŸƽŔŰŊЮ 

ÑőĲШǯƖƚƣШċŰĬШƚŔůƓũĲƖШĦũċƚƚŔǯĦċƣŔŸŰШůĲƣőŸĬШƨƚĲƚШƣőĲШéƚΟΜШƻċũƨĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШƣőĲШ
ƚƣċƣŔŸŰШƚŔŰĦĲШƣőŔƚШƻċũƨĲШŔƚШƨƚĲĬШƣŸШŔĬĲŰƣŔŉǃШƚŸŔũШċŰĬШƖŸĦťШĦŸŰĬŔƣŔŸŰƚШŔŰШůŸƚƣШƚĲŔƚůŔĦШ
ĦŸĬĲƚЮШÑŸШĦċƣĲŊŸƖŔǍĲШƖŸĦťШƚŔƣĲƚШĬŔǭĲƖĲŰƣШƖĲŊƨũċƣŔŸŰƚШċĬŸƓƣШƚĲƻĲƖċũШéƚΟΜЮƻċũƨĲƚЯШƖċŰŊŔŰŊШ
ŉƖŸůШΣΜΜШůоƚШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШsċƓċŰĲƚĲШŊƨŔĬĲũŔŰĲƚШыsċƓċŰШÅŸċĬШ ƚƚŸĦŔċƣŔŸŰЯШΝΦΦΜьШ
ƣŸШΤΣΜШůоƚШŔŰШƣőĲШÖÉШы7ƨŔũĬŔŰŊШÉĲŔƚůŔĦШÉċŉĲƣǃШ9ŸƨŰĦŔũЯШΞΜΜΟьШċŰĬШƨƓШƣŸШΥΜΜШůоƚШŔŰШ
EƨƖŸƓĲШыы9E ьШEƨƖŸƓĲċŰШ9ŸůůŔƣƣĲĲШŉŸƖШÉƣċŰĬċƖĬŔǍċƣŔŸŰЯШΞΜΜΠьЮШfŰШƣőŔƚШĦũċƚƚŔǯĦċƣŔŸŰШ

 
2 https://esm-db.eu 
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ƚĦőĲůĲЯШƽĲШĦŸŰƚŔĬĲƖШċƚШƖŸĦťШƚŔƣĲƚШƣőŸƚĲШƣőċƣШőċƻĲШċШéƚΟΜ ƻċũƨĲШŸŉШΥΜΜШůоƚШċŰĬШċĤŸƻĲЮШ
§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШƽĲШĦŸŰƚŔĬĲƖШċƚШƚŸŔũШƖĲĦŸƖĬƚШƣőŸƚĲШŸŰШƚŔƣĲƚШƽŔƣőШċШéƚΟΜШũŸƽĲƖШƣőċŰШ
ΠΜΜШůоƚЮШÑőŔƚШĲǂƣƖĲůĲШĬŔĦőŸƣŸůǃЯШƽőŔĦőШĲǂĦũƨĬĲƚШċũũШƣőĲШƖĲĦŸƖĬƚШŉƖŸůШƚŔƣĲƚШƽŔƣőШ
ŔŰƣĲƖůĲĬŔċƣĲШéƚΟΜШƻċũƨĲƚЯШŔƚШĲǂƓĲĦƣĲĬШƣŸШĤĲƣƣĲƖШőŔŊőũŔŊőƣШƣőĲШĬŔǭĲƖĲŰĦĲƚЯШŔŉШċŰǃЯШŔŰШ
ƚƣƖƨĦƣƨƖċũШƖĲƚƓŸŰƚĲШĲƚƣŔůċƣĲƚШĦċƨƚĲĬШĤǃШƣőĲШƣƽŸШĲǂƣƖĲůĲũǃШĬŔǭĲƖĲŰƣШŊƖŸƨƓƚШŸŉШ
ŊƖŸƨŰĬШůŸƣŔŸŰƚЮШÑőĲƖĲŉŸƖĲЯШƣőŔƚШĦũċƚƚŔǯĦċƣŔŸŰШƚĦőĲůĲЯШƽőŔĦőШƽŔũũШĤĲШƖĲŉĲƖƖĲĬШƣŸШċƚШ
ƣőĲШéƚΟΜЮůĲƣőŸĬЯШĬŔƚƣŔŰŊƨŔƚőĲƚШƣƽŸШŊƖŸƨŰĬШůŸƣŔŸŰШŊƖŸƨƓƚЯШƣőĲШƚŸрĦċũũĲĬШƚŸŔũШéƚΟΜШыÉéьШ
ċŰĬШƣőĲШƖŸĦťЮéƚΟΜШыÅéьЮШ 

~ŔŰĬŉƨũШƣőċƣ éƚΟΜЮŔƚШŰŸƣШċШƖŸĤƨƚƣШƓƖŸǂǃШƣŸШĬŔǭĲƖĲŰƣŔċƣĲШƚŸŔũШŉƖŸůШƖŸĦťШƚŔƣĲƚЯШƽĲШĬĲƻŔƚĲĬШ
ċШƚĲĦŸŰĬШĦũċƚƚŔǯĦċƣŔŸŰШƚĦőĲůĲЯШƽőŔĦőШƨƚĲƚШċШůŸƖĲШċĬƻċŰĦĲĬШċŰĬШċƖŊƨċĤũǃШƚƨƓĲƖŔŸƖШ
ƓƖŸĦĲƚƚШƣŸШŔĬĲŰƣŔŉǃШƖŸĦťШċŰĬШƚŸŔũШƚƣċƣŔŸŰƚЮШÑőŔƚШƚĦőĲůĲЯШŸƖŔŊŔŰċũũǃШƓƖŸƓŸƚĲĬШĤǃШ
xċŰǍċŰŸШĲƣШċũЮШыΞΜΞΜьШƣŸШŔĬĲŰƣŔŉǃШƖĲŉĲƖĲŰĦĲШƖŸĦťШƚƣċƣŔŸŰƚШŔŰШfƣċũǃЯШŔƚШċŰШċƓƓƖŸċĦőШƣőċƣШ
ƨƣŔũŔǍĲƚШƣőĲШƓƖŸǂŔĲƚШƓƖŸƓŸƚĲĬШĤǃШ[ĲũŔĦĲƣƣċШĲƣШċũЮШыΞΜΝΥьЮШfƣШƚĲĲťƚШƣŸШŔĬĲŰƣŔŉǃШƣőĲШ
ƖĲŉĲƖĲŰĦĲШƖŸĦťШƚƣċƣŔŸŰƚШƽŔƣőŸƨƣШċŰǃШƚŸŔũШċůƓũŔǯĦċƣŔŸŰШŔŰШƣőĲШƖĲƚƓŸŰƚĲЯШƽőŔĦőШċƖĲШ
ĦŸŰƚŔĬĲƖĲĬШƣŸШĤĲШƣőŸƚĲШũŸĦċƣĲĬШŸŰШŸƨƣрĦƖŸƓƓŔŰŊШƖŸĦťШŸƖШƻĲƖǃШƚƣŔǭШƚŸŔũЯШĤǃШƨƚŔŰŊШċШ
ƚĦŸƖŔŰŊШƚǃƚƣĲůШƣőċƣШƨƚĲƚШċШƚĲƣШŸŉШƽĲŔŊőƣĲĬШƓƖŸǂŔĲƚЮШÑőĲƚĲШƚƨƖƖŸŊċƣĲШƕƨċŰƣŔƣŔĲƚШċƖĲШ
ŔŰŉĲƖƖĲĬШŉƖŸůШƚĲŔƚůŸũŸŊŔĦċũШċŰċũǃƚĲƚЯШƚƨĦőШċƚШƣőĲШőŸƖŔǍŸŰƣċũоƻĲƖƣŔĦċũШƚƓĲĦƣƖċũШƖċƣŔŸШŸŉШ
ĲŔƣőĲƖШŰŸŔƚĲШůĲċƚƨƖĲůĲŰƣƚШŸƖШƚĲŔƚůŔĦШƖĲĦŸƖĬŔŰŊƚШыcé ÉÅШċŰĬШcéÉÅЯШƖĲƚƓĲĦƣŔƻĲũǃьЯШ
ŸƖШ ŉƖŸůШ ƣőĲШ ƚŔƣĲрƣŸрƚŔƣĲШ ĲƖƖŸƖШ ƣĲƖůШ ŸŉШ ƣőĲШ ŊĲŸůĲƣƖŔĦШ ůĲċŰШ ŸŉШ ƣőĲШ őŸƖŔǍŸŰƣċũШ
ĦŸůƓŸŰĲŰƣЮШ ĬĬŔƣŔŸŰċũũǃЯШŊĲŸƓőǃƚŔĦċũШċŰĬШŊĲŸũŸŊŔĦċũШĬċƣċШċƖĲШċĦĦŸƨŰƣĲĬШŉŸƖШƣőƖŸƨŊőШ
éƚΟΜШƻċũƨĲƚЯШƣőĲШŔŰƚƣƖƨůĲŰƣѣƚШőŸƨƚŔŰŊЯШƣőĲШƚŔƣĲѣƚШƣŸƓŸŊƖċƓőǃЯШċŰĬШƚƨƖŉċĦĲШŊĲŸũŸŊǃЮШ
ÑőĲŰЯШƽĲŔŊőƣƚШċƖĲШċƚƚŔŊŰĲĬШƣŸШĲċĦőШƓƖŸǂǃШыÂìьШĬĲƓĲŰĬŔŰŊШŸŰШőŸƽШƣőĲШƚƣċƣŔŸŰрƚƓĲĦŔǯĦШ
ĬċƣċШĦũŸƚĲũǃШƖĲƚĲůĤũĲШƣőĲШŔĬĲċũШƖĲŉĲƖĲŰĦĲШƖŸĦťШĦŸŰĬŔƣŔŸŰЯШċŰĬШŸŰШƣőĲШőŔĲƖċƖĦőċũШŔŰĬĲǂШ
ыcfьЯШƽőŔĦőШƚƣċƣĲƚШƣőĲШƖĲũĲƻċŰĦĲШŸŉШƣőĲШƓƖŸǂǃЮШÑőĲШĦŸůĤŔŰċƣŔŸŰШŸŉШÂìШċŰĬШcfШŊŔƻĲƚШƣŸШ
ĲċĦőШƚƣċƣŔŸŰШċШǯŰċũШƚĦŸƖĲЯШƽőŔĦőШĬĲƣĲƖůŔŰĲƚШƽőĲƣőĲƖШŔƣШĦċŰШĤĲШĦŸŰƚŔĬĲƖĲĬШċШ
ƖĲŉĲƖĲŰĦĲШƖŸĦťШƚƣċƣŔŸŰШŸƖШŰŸƣЮШ[ƨƖƣőĲƖШĬĲƣċŔũƚШĦċŰШĤĲШŉŸƨŰĬШŔŰШxċŰǍċŰŸШĲƣШċũЮШыΞΜΞΜьШ
ċŰĬШxċŰǍċŰŸШĲƣШċũЮШыΞΜΞΞьЮ 

fŰШƣőĲШƓƖĲƚĲŰƣШƚƣƨĬǃЯШƽĲШĲǂĦũƨĬĲĬШƚƣċƣŔŸŰƚШƽŔƣőШũĲƚƚШƣőċŰШΝΜШƖĲĦŸƖĬƚШċŰĬШƽĲШƓƖĲŉĲƖƖĲĬШ
céÉÅШŸƻĲƖШcé ÉÅШĬƨĲШƣŸШƣőĲШũċĦťШŸŉШŰŸŔƚĲШŔŰŉŸƖůċƣŔŸŰШŉŸƖШůŸƚƣШŸŉШƣőĲШEÉ~ШĬċƣċЮШ
ÑőŸƚĲШƚƣċƣŔŸŰƚШŔŰШƣőĲШEÉ~ШĬċƣċĤċƚĲШƣőċƣШƽĲƖĲШĬĲƣĲƖůŔŰĲĬШƣŸШĤĲШƖŸĦťШƚƣċƣŔŸŰƚШƣőƖŸƨŊőШ
ƣőŔƚШůĲƣőŸĬЯШċƚШƽĲũũШċƚШƣőŸƚĲШŔŰШƣőĲШfÑ 9 ШƚƣċƣŔŸŰШŰĲƣƽŸƖťШы?ѣ ůŔĦŸШĲƣШċũЮЯШΞΜΞΜьШƣőċƣШ
xċŰǍċŰŸШĲƣШċũЮШыΞΜΞΞьШŔĬĲŰƣŔǯĲĬШċƚШƖĲŉĲƖĲŰĦĲШƚƣċƣŔŸŰƚЯШŉŸũũŸƽŔŰŊШƣőĲШƚċůĲШƓƖŸĦĲĬƨƖĲЯШ
ċƖĲШĦŸŰƚŔĬĲƖĲĬШőĲƖĲШċƚШƖŸĦťШƚƣċƣŔŸŰƚШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШƚĲĦŸŰĬШĦũċƚƚŔǯĦċƣŔŸŰШƚĦőĲůĲЮШ
[ƖŸůШőĲƖĲШŸŰЯШƣőŔƚШĦũċƚƚŔǯĦċƣŔŸŰШƚĦőĲůĲШƽŔũũШĤĲШƖĲŉĲƖƖĲĬШƣŸШċƚШƣőĲШ9ŸůƓũĲǂЮůĲƣőŸĬЯШ
ƽŔƣőШƣőĲШƣƽŸШŊƖŸƨŰĬШůŸƣŔŸŰШŊƖŸƨƓƚШőĲƖĲШĤĲŔŰŊШƣőĲШƖŸĦťЮĦŸůƓũĲǂЮыÅ9ьШŊƖŸƨƓЯШƽőŔĦőШ
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ŔŰĦũƨĬĲƚШƖŸĦťШůŸƣŔŸŰƚЯШċŰĬШƣőĲШƚŸŔũЮĦŸůƓũĲǂШыÉ9ьШŊƖŸƨƓШƽőŔĦőШĦŸŰƣċŔŰƚШċũũШŸƣőĲƖШ
ůŸƣŔŸŰƚЮ 

ÑőĲШŰƨůĤĲƖШŸŉШƚƣċƣŔŸŰƚШƣőċƣШĲŰĬĲĬШƨƓШŔŰƣŸШƣőĲШƚŸŔũШéƚΟΜЯШƖŸĦťШéƚΟΜЯШƚŸŔũЮĦŸůƓũĲǂеШċŰĬШ
ƖŸĦťЮ ĦŸůƓũĲǂШŊƖŸƨƓƚШ ċƖĲШ ΝΣΞΣЯШ ΠΡΠЯШ ΝΥΠΣШ ċŰĬШ ΞΟΠЯШ ƖĲƚƓĲĦƣŔƻĲũǃЮШ[ŔŊƨƖĲШΡЮΞċШ
ĦŸůƓċƖĲƚШƣőĲШƚĦċƣƣĲƖШƓũŸƣƚШŸŉШůċŊŰŔƣƨĬĲШƻĲƖƚƨƚШĲƓŔĦĲŰƣƖċũШĬŔƚƣċŰĦĲШŸŉШƣőĲШÅ9ШċŰĬШÅéШ
ĲċƖƣőƕƨċťĲƚШƽőŔũĲШ[ŔŊƨƖĲШΡЮΞĤШĦŸůƓċƖĲƚШƣőĲШůĲċŰШƚƓĲĦƣƖƨůШŸŉШċũũШŉŸƨƖШŊƖŸƨƓƚЮШ ŸƣĲШ
ƣőċƣШůŸƚƣШŸŉШƣőĲШƖŸĦťШƖĲĦŸƖĬƚШŔĬĲŰƣŔǯĲĬШĤǃШƣőĲШĦŸůƓũĲǂШůĲƣőŸĬШƽĲƖĲШĦċƨƚĲĬШĤǃШũŸƽШ
ůċŊŰŔƣƨĬĲШĲċƖƣőƕƨċťĲƚЮШÑőŔƚШŔƚШƖĲǰĲĦƣĲĬШŔŰШƣőĲШũŸƽĲƖШůĲċŰШƚƓĲĦƣƖƨůШŸŉШƣőĲШŊƖŸƨŰĬШ
ůŸƣŔŸŰƚШŔŰШƣőŔƚШŊƖŸƨƓШĦŸůƓċƖĲĬШƣŸШĤŸƣőШƣőċƣШŸŉШƣőĲШůĲċŰШƚƓĲĦƣƖƨůШŸŉШƣőĲШéƚΟΜШůĲƣőŸĬШ
ůŸƣŔŸŰƚШċŰĬШŸŉШċũũШƣőĲШůŸƣŔŸŰƚШŔŰШƣőĲШŉƨũũШĬċƣċĤċƚĲЮШ ƚШĲǂƓĲĦƣĲĬЯШŉŸƖШĤŸƣőШůĲƣőŸĬƚЯШ
ƣőĲШƖĲĦŸƖĬƚШĦŸůŔŰŊШŉƖŸůШƚŸŔũШƚƣċƣŔŸŰƚШőċƻĲШċШőŔŊőĲƖШůĲċŰШƚƓĲĦƣƖƨůШƣőċŰШƣőċƣШŸŉШċũũШ
ƣőĲШƖĲĦŸƖĬƚШŔŰШƣőĲШŉƨũũШĬċƣċĤċƚĲЮ 

  

ыċь ыĤь 

[ŔŊƨƖĲЮΨдΥЮшЮёċђЮÉĦċƣƣĲƖЮƓũŸƣЮŸŉЮůċŊŰŔƣƨĬĲЮċŰĬЮĲƓŔĦĲŰƣƖċũЮĬŔƚƣċŰĦĲЮŸŉЮƖŸĦťЮůŸƣŔŸŰƚЮ
ŔĬĲŰƣŔǯĲĬЮŔŰЮEÉ~ЮĬċƣċĤċƚĲзЮёĤђЮÉƓĲĦƣƖċЮŸŉЮƖŸĦťЮċŰĬЮƚŸŔũЮůŸƣŔŸŰƚЮŔŰЮƣőĲЮEÉ~ЮĬċƣċĤċƚĲЮ
ĤċƚĲĬЮŸŰЮƣƽŸЮĬŔǭĲƖĲŰƣЮƖŸĦťЮƻĲƖƚƨƚЮƚŸŔũЮĦũċƚƚŔǯĦċƣŔŸŰЮůĲƣőŸĬƚдЮ 

ìĲШƖĲƓĲċƣĲĬШƣőĲШ9ÉШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰШŉŸƨƖШƣŔůĲƚШƨƚŔŰŊШƣőĲШċŉŸƖĲůĲŰƣŔŸŰĲĬШƖŸĦťШċŰĬШ
ƚŸŔũШŊƖŸƨŰĬШůŸƣŔŸŰШŊƖŸƨƓƚШċƚШŸƨƖШƓŸŸũƚШŉŸƖШƖĲĦŸƖĬШƚĲũĲĦƣŔŸŰЮШìĲШĦŸŰƚŔĬĲƖĲĬШċШ
ůċǂŔůƨůШƚĦċũŔŰŊШŉċĦƣŸƖШŸŉШΣЮΜШŉŸƖШƣőĲШǯƖƚƣШΥШf~xƚЮШìĲШŔŰĦƖĲċƚĲĬШƣőĲШƚĦċũŔŰŊШŉċĦƣŸƖƚШ
ƣŸШΝΜЮΜШŉŸƖШƣőĲШũċƚƣШƣƽŸШf~xƚШƣŸШċũũŸƽШċШĤĲƣƣĲƖШůċƣĦőШƽŔƣőШƣőĲШ9ÉШƣċƖŊĲƣШƚƓĲĦƣƖƨůШċŰĬШ
ƨƓШƣŸШΝΞЮΜШŉŸƖШƣőĲШΞЮΜƚШ9ÉШċƣШf~xШΝΜШŸŉШĤŸƣőШƖŸĦťШŊƖŸƨƓƚЮШ[ŔŊƨƖĲШΡЮΟƚőŸƽƚШċŰĬШ
ĦŸůƓċƖĲƚШƣőĲШŊŸŸĬŰĲƚƚШŸŉШǯƣШŔŰШŸƨƖШƚĲũĲĦƣŔŸŰШĤċƚĲĬШŸŰШÉÉEƚЮШÑőĲШůċƣĦőШŔƚШŸƻĲƖċũũШ
ŊŸŸĬШĤƨƣШƣőĲШƚĦċƖĦŔƣǃШŸŉШƖŸĦťШƖĲĦŸƖĬƚШůċťĲƚШƣőĲШůċƣĦőŔŰŊШŸŉШƣőĲШƣċƖŊĲƣШƚƓĲĦƣƖċШůŸƖĲШ
ĦőċũũĲŰŊŔŰŊШċƣШƣőĲШőŔŊőĲƖШf~xƚЯШƽőŔĦőШŔƚШĲƻŔĬĲŰƣШĤǃШƣőĲШŔŰĦƖĲċƚĲШŔŰШĲƖƖŸƖШƚőŸƽŰШŔŰШ
[ŔŊƨƖĲШΡЮΟċШċŰĬШ[ŔŊƨƖĲШΡЮΟĦЮШ ŸƣĲШƣőċƣШƚƣƖŔĦƣĲƖШƖĲƕƨŔƖĲůĲŰƣƚШŉŸƖШƣőĲШĬĲǯŰŔƣŔŸŰШŸŉШƖŸĦťШ



Â ċ Ŋ дЮҍЮΤΣά  ÂċĤũŸЮ дЮ]ċƖĦŖċЮĬĲЮÄƨĲƻĲĬŸЮfŶċƖƖŔƣƨ   
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