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ŰĲĲĬĲĬШƚŔŰĦĲШƣőĲШĬŔŊĲƚƣċƣĲШċŉƣĲƖШ ?ШŔƚШƨŰƚƣċĤũĲЯШĦŸŰƣċŔŰƚШĬŔǭĲƖĲŰƣШƻŸũċƣŔũĲШƚƨĤƚƣċŰĦĲƚЯШ

ċŰĬШƨƚƨċũũǃШĬŸĲƚШŰŸƣШůĲĲƣШƚŸŔũШƖĲŊƨũċƣŔŸŰƚШыuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьЮШ§ŰШċШ

ŊũŸĤċũШƚĦċũĲЯШĬŔŊĲƚƣċƣĲШƣƖĲċƣůĲŰƣШċŔůƚШƣŸШĦŸůƓũĲƣĲШƣőĲШĦǃĦũĲШŸŉШĦŸŰƻĲƖƣŔŰŊШĤŔŸůċƚƚШŔŰƣŸШ

ĲŰĲƖŊǃЯШŰƨƣƖŔĲŰƣƚЯШŸƖШŸƣőĲƖШƓƖŸĬƨĦƣƚШĲǭĲĦƣŔƻĲũǃШċŰĬШƽŔƣőŸƨƣШċШŰĲŊċƣŔƻĲШĲŰƻŔƖŸŰůĲŰƣċũШ

ŔůƓċĦƣЮШÑőĲƖĲŉŸƖĲЯШƣőĲШŔůƓŸƖƣċŰĦĲШŸŉШƓƖŸƓĲƖШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШŔƚШŸĤƻŔŸƨƚЮ 

ÑőĲШƖĲƓŸƖƣШŔƚШĤċƚĲĬШŸŰШƚĦŔĲŰƣŔǯĦШƓƨĤũŔĦċƣŔŸŰƚШŸĤƣċŔŰĲĬШŉƖŸůШƣőĲШÑƖŔƣŸŰŔċШ ĦċĬĲůŔĦШ

xŔĤƖċƖǃШƽĲĤƚŔƣĲШċŰĬШ]ŸŸŊũĲШÉĦőŸũċƖШƚĲċƖĦőШĲŰŊŔŰĲЮШÑőĲШŉŸũũŸƽŔŰŊШťĲǃШƓőƖċƚĲƚШƽĲƖĲШƨƚĲĬШ

ƣŸШƚĲċƖĦőШŉŸƖШƓƨĤũŔĦċƣŔŸŰƚаШљĬŔŊĲƚƣċƣĲШůċŰċŊĲůĲŰƣњЯШљĬŔŊĲƚƣċƣĲШƚĲƓċƖċƣŔŸŰњЯШљĬŔŊĲƚƣċƣĲШ

ĬƖǃŔŰŊњЯШљĬƖǃШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰњЯШљőŔŊőШƚŸũŔĬШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰњЯШљĬŔŊĲƚƣċƣĲШ  ?Ш

ƓũċƚƣŔĦњЯШљőǃĬƖŸƣőĲƖůċũШĦċƖĤŸŰŔǍċƣŔŸŰШƚƣċƣƨƚњЮШÉŸůĲШƓƨĤũŔĦċƣŔŸŰƚШƽĲƖĲШƣċťĲŰШċƚШƓƖŔůċƖǃШ

ƚŸƨƖĦĲƚШŉƖŸůШƣőĲШĤŔĤũŔŸŊƖċƓőŔĲƚШŸŉШƣőĲШċƖƣŔĦũĲƚШŉŸƨŰĬЮШfŰŉŸƖůċƣŔŸŰШŉƖŸůШƓƖŸŢĲĦƣШĲǂƓĲƖƣƚШ

ċũƚŸШƓƖŸƻŔĬĲĬШċŰШŔůƓŸƖƣċŰƣШƣőĲŸƖĲƣŔĦċũШċŰĬШƓƖċĦƣŔĦċũШĤċƚŔƚШŉŸƖШƣőĲШƖĲƓŸƖƣЮ 

ÑőĲШ ůċŔŰШ ŔĬĲċƚШ ċŰĬШƚŸũƨƣŔŸŰƚШ ƽŔƣőŔŰШ ƣőĲШ ŉƖċůĲШ ŸŉШ ƣőĲШ ĦƨƖƖĲŰƣШ ƓƖŸŢĲĦƣШ őċƻĲШ ĤĲĲŰШ

ĬĲƻĲũŸƓĲĬШŉŸƖШƣőĲШŢŸŔŰƣШŸƓĲƖċƣŔŸŰШŸŉШƣőĲШĦŸŰƻĲŰƣŔŸŰċũШĦŸŰƣŔŰƨŸƨƚШƽĲƣШ ?ШƖĲċĦƣŸƖыƚьШċŰĬШ

ŰŸƻĲũШĤċƣĦőĲĬШƖĲċĦƣŸƖыƚьШƽŔƣőШƚũŸƓĲĬШĤŸƣƣŸůШыőĲƖĲŔŰċŉƣĲƖШтШƚũŸƓĲШĤŸƣƣŸůШƖĲċĦƣŸƖШŸƖШÉ7ÅьЮШ

ÑőĲƖĲŉŸƖĲЯШċƣШƣőĲШǯƖƚƣШƚƣĲƓЯШƚŸůĲШċƖƣŔĦũĲƚШċŰĬШŔŰŉŸƖůċƣŔŸŰШŉƖŸůШƣőĲШƓƖŸŢĲĦƣШĲǂƓĲƖƣƚШƽĲƖĲШ

ƚƣƨĬŔĲĬШƣŸШĬĲƣĲƖůŔŰĲШċŰĬШĦũċƚƚŔŉǃШƓŸƚƚŔĤũĲШĦŸŰƻĲŰƣŔŸŰċũШůĲƣőŸĬƚШŉŸƖШĬŔŊĲƚƣċƣĲШőċŰĬũŔŰŊЮШ

ƣШƣőĲШƚĲĦŸŰĬШƚƣĲƓЯШƣőĲШŔŰŉŸƖůċƣŔŸŰШŸŰШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШƽċƚШċŰċũǃƚĲĬЯШĲǂƓċŰĬĲĬЯШ

ċŰĬШċĦƣƨċũŔǍĲĬШƣŸШĬĲƣĲƖůŔŰĲШƣőĲШƓŸƚƚŔĤũĲШƖŸƨƣĲƚШŉŸƖШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШĤċƚĲĬШŸŰШƣőĲШ

ƓƖŸŢĲĦƣШĦŸŰĬŔƣŔŸŰƚЯШƽőŔĦőШŔŰƻŸũƻĲШũĲċĦőŔŰŊоĬƖǃШ ?ШŸŉШƓũċƚƣŔĦрĦŸŰƣċůŔŰċƣĲĬШĤŔŸůċƚƚШŔŰШ

ƣőĲШƚũŸƓĲШĤŸƣƣŸůШƖĲċĦƣŸƖЮШÑőĲƚĲШƚƣĲƓƚШƽĲƖĲШŔƣĲƖċƣŔƻĲЮШcĲŰĦĲЯШÉĲĦƣŔŸŰШΞШŸŉШƣőĲШƖĲƓŸƖƣШ

ƖĲƻŔĲƽƚШƣőĲШůċŔŰШĦŸŰƻĲŰƣŔŸŰċũШƖŸƨƣĲƚШŉŸƖШĬŔŊĲƚƣċƣĲШƣƖĲċƣůĲŰƣШŔŰШŊĲŰĲƖċũЯШċŰĬШÉĲĦƣŔŸŰШΟШ

ĬĲƚĦƖŔĤĲƚШƣőĲШƓŸƚƚŔĤũĲШƖŸƨƣĲƚШŉŸƖШƣőĲШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣШĦŸŰĬŔƣŔŸŰƚЮШÉĲĦƣŔŸŰШΠШĦŸŰƣċŔŰƚШċШ

ĦŸŰĦũƨƚŔŸŰШ ŸŰШ ŸƓƣŔůċũШ ƚŸũƨƣŔŸŰƚШ ŉŸƖШ ĬŔŊĲƚƣċƣĲШ ƓƖŸĦĲƚƚŔŰŊШ ŉŸƖШ ƣőĲШ ĦƨƖƖĲŰƣШ ƓƖŸŢĲĦƣЮШ

fŰŉŸƖůċƣŔŸŰШŉƖŸůШĲƕƨŔƓůĲŰƣШůċŰƨŉċĦƣƨƖĲƖƚѣШƽĲĤƚŔƣĲƚШċŰĬШĦŸůƓċŰǃШƓƖŸƓŸƚċũƚШƽċƚШ

ĦŸůƓŔũĲĬШŔŰШƣőĲШċƓƓĲŰĬŔĦĲƚШƣŸШƣőĲШƖĲƓŸƖƣШċŰĬШĦŸŰƣċŔŰƚШƓŸƚƚŔĤũĲШƓƖċĦƣŔĦċũШƚŸũƨƣŔŸŰƚШŉŸƖШ

ĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊЮ  



Σ 
 

Ξ 9ŸŰƻĲŰƣŔŸŰċũШƖŸƨƣĲƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊ 

fŰШŊĲŰĲƖċũЯШƓċƖƣŔĦƨũċƖũǃШŉŸƖШĦŸŰƻĲŰƣŔŸŰċũШƽĲƣШ ?ЯШƣőĲШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШĤĲŊŔŰƚШƽŔƣőШƣőĲШ

ƚĲƓċƖċƣŔŸŰШŸŉШƣőĲШƚŸũŔĬШƓőċƚĲШŉƖŸůШƣőĲШũŔƕƨŔĬШƓőċƚĲШыƚĲĲШ ƓƓĲŰĬŔǂШΞьЮШ[ƨƖƣőĲƖШƚƣĲƓƚШ

ĬĲƓĲŰĬШŸŰШƽőŔĦőШŉƖċĦƣŔŸŰШŔƚШĤĲŔŰŊШƓƖŸĦĲƚƚĲĬШċŰĬШƣőĲШŸĤŢĲĦƣŔƻĲƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШ

ƓƖŸĦĲƚƚŔŰŊЮШ7ċƚĲĬШŸŰШƚŸůĲШƓƨĤũŔĦċƣŔŸŰƚШƨƚĲĬШŔŰШƣőŔƚШƖĲƓŸƖƣШШШШШШШы7ċƨĲƖШĲƣШċũЮЯШΞΜΞΝбШ

9ċƣĲŰċĦĦŔШĲƣШċũЮЯШΞΜΞΞбШ[ƨĦőƚШѼШ?ƖŸƚŊЯШΞΜΝΟбШuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШ ŸƽċťШѼШ9ǍĲťċŮċЯШ

ΞΜΞΠбШìЮШìċŰŊШĲƣШċũЮЯШΞΜΞΟьЯШċШƚŔůƓũŔǯĲĬШĬŔċŊƖċůШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШŔƚШƓƖĲƚĲŰƣĲĬШ

ŔŰШ[ŔŊƨƖĲШΞШĤĲũŸƽЮШÑőĲШŔŰŉŸƖůċƣŔŸŰШŸŰШƽőŔĦőШ[ŔŊƨƖĲШΞШŔƚШĤċƚĲĬШĦċŰШĤĲШŉŸƨŰĬШŔŰШ ƓƓĲŰĬŔǂ ΞЮ 

 

 
[ŔŊƨƖĲШΞЮ ÂŸƚƚŔĤũĲШĬŔŊĲƚƣċƣĲШůċŰċŊĲůĲŰƣШƓƖŸĦĲƚƚĲƚЮ 
 

ΞЮΝ ?ŔŊĲƚƣċƣĲШůĲĦőċŰŔĦċũШƚĲƓċƖċƣŔŸŰ 

ÑƖċĬŔƣŔŸŰċũũǃЯШċƚШůĲŰƣŔŸŰĲĬШċĤŸƻĲЯШƣőĲШǯƖƚƣШƚƣĲƓШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƣƖĲċƣůĲŰƣШċŉƣĲƖШƽĲƣШ ?Ш

ŔƚШůĲĦőċŰŔĦċũШƚĲƓċƖċƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŔŰƣŸШƚŸũŔĬШċŰĬШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚШы7ċƨĲƖШĲƣШċũЮЯШ

ΞΜΞΝбШ9ċƖƖċƖŸШĲƣШċũЮЯШΞΜΞΠбШuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШ ŸƽċťШѼШ9ǍĲťċŮċЯШΞΜΞΠбШÑǃċŊŔШĲƣШċũЮЯШ

ΞΜΞΞьЮШÑőĲШƓƖŸĦĲƚƚШŸŉШůĲĦőċŰŔĦċũШƚĲƓċƖċƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЯШƽőŔĦőШŔƚШƖĲŉĲƖƖĲĬШƣŸШŔŰШƣőĲШ

ũŔƣĲƖċƣƨƖĲШċƚШƓċƖƣŔċũШƣƖĲċƣůĲŰƣЯШŔƚШƽŔĬĲũǃШƨƚĲĬШŔŰШƓƖċĦƣŔĦĲШċŰĬШċŔůƚШƣŸШŔůƓƖŸƻĲШƣőĲШ



Τ 
 

ƓŸƚƚŔĤŔũŔƣǃШŸŉШŉƨƖƣőĲƖШ ƓƖŸĦĲƚƚŔŰŊШƣőĲШĬŔŊĲƚƣċƣĲЯШŉŸĦƨƚŔŰŊШŸŰШƖĲƚŸƨƖĦĲШƖĲĦŸƻĲƖǃШċŰĬШ

ŰƨƣƖŔĲŰƣШĦŸŰĦĲŰƣƖċƣŔŸŰШŔŰШƣőĲШƚĲƓċƖċƣĲĬШŉƖċĦƣŔŸŰƚЮШÑőŔƚШƓƖŸĦĲƚƚШċũƚŸШőĲũƓƚШƖĲĬƨĦĲШĦŸƚƣƚШ

ŉŸƖШĬŔŊĲƚƣċƣĲШůċŰċŊĲůĲŰƣЮШfŰШƓċƖƣŔĦƨũċƖЯШċƚШƚőŸƽŰШŔŰШƣőĲШċĤŸƻĲрůĲŰƣŔŸŰĲĬШƓƨĤũŔĦċƣŔŸŰƚЯШ

ƣőĲШƚĲƓċƖċƣĲĬШƚŸũŔĬШŉƖċĦƣŔŸŰƚШыĬĲƽċƣĲƖĲĬШĬŔŊĲƚƣċƣĲьШĦċŰШĤĲШƚƣŸƖĲĬЯШƣƖċŰƚƓŸƖƣĲĬЯШċŰĬШ

ĬŔƚƣƖŔĤƨƣĲĬШůŸƖĲШĲǭŔĦŔĲŰƣũǃШƣőċŰШƨŰƚĲƓċƖċƣĲĬШĬŔŊĲƚƣċƣĲЮШ 

ÅĲŊċƖĬŔŰŊШ ĲƕƨŔƓůĲŰƣШ ŉŸƖШ ůĲĦőċŰŔĦċũШ ƚĲƓċƖċƣŔŸŰШ ŸŉШ ƣőĲШ ĬŔŊĲƚƣċƣĲЯШ ƣőĲШ ƣƽŸШ ůŸƚƣШ

ċƓƓũŔĦċĤũĲШƣǃƓĲƚШŸŉШƚĲƓċƖċƣŸƖƚШŔĬĲŰƣŔǯĲĬШŔŰШƚĦŔĲŰƣŔǯĦШƓƨĤũŔĦċƣŔŸŰƚШċƖĲаШĦĲŰƣƖŔŉƨŊĲƚШыƚĲĲШ

[ŔŊƨƖĲƚШΟШċŰĬШΠШĤĲũŸƽьШċŰĬШƚĦƖĲƽрƓƖĲƚƚШыƚĲĲШ[ŔŊƨƖĲƚШΡШċŰĬШΣШĤĲũŸƽьШƚĲƓċƖċƣŸƖƚШШы7ċƨĲƖШĲƣШ

ċũЮЯШΞΜΞΝбШ9ċƖƖċƖŸШĲƣШċũЮЯШΞΜΞΠбШ?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡбШ ŸƽċťШѼШ9ǍĲťċŮċЯШΞΜΞΠьЮШEċĦőШƣǃƓĲШ

ĦŸůĲƚШƽŔƣőШŔƣƚШƚƓĲĦŔǯĦШƓƨƖƓŸƚĲƚЯШċĬƻċŰƣċŊĲƚЯШċŰĬШĬŔƚċĬƻċŰƣċŊĲƚЮШ9ĲŰƣƖŔŉƨŊĲƚШċƖĲШĤĲƣƣĲƖШ

ƚƨŔƣĲĬШŉŸƖШĬŔŊĲƚƣċƣĲШƽŔƣőШũŸƽШĬƖǃШůċƣƣĲƖШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƚůċũũШƚŸũŔĬШƓċƖƣŔĦũĲƚЯШƚƨĦőШċƚШ

ŉŸŸĬШƽċƚƣĲШĬŔŊĲƚƣċƣĲЮШ9ĲŰƣƖŔŉƨŊĲƚШċƖĲШůŸƖĲШĲǭĲĦƣŔƻĲШċƣШƚĲƓċƖċƣŔŰŊШƚŸũŔĬШůċƣƣĲƖШƣőċŰШ

ƚĦƖĲƽрƓƖĲƚƚШƚĲƓċƖċƣŸƖƚЮШ ƣШƣőĲШƚċůĲШƣŔůĲЯШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШƓƨĤũŔĦċƣŔŸŰƚЯШƣőĲШƚĦƖĲƽШ

ƓƖĲƚƚĲƚШċƖĲШůŸƖĲШƚƨŔƣċĤũĲШŉŸƖШċŊƖŔĦƨũƣƨƖċũШƽċƚƣĲШыƽŔƣőШőŔŊőШǯĤƖĲШĦŸŰƣĲŰƣьШċŰĬШċƖĲШ

ƓƖĲŉĲƖċĤũĲШŉƖŸůШċŰШĲĦŸŰŸůŔĦШƓŸŔŰƣШŸŉШƻŔĲƽЮШfŰШƓċƖƣŔĦƨũċƖЯШƚĦƖĲƽШƓƖĲƚƚĲƚШĦŸŰƚƨůĲШ

ċƓƓƖŸǂŔůċƣĲũǃШŉŸƨƖШƣŸШŉŸƨƖШċŰĬШċШőċũŉШƣŔůĲƚШũĲƚƚШĲŰĲƖŊǃШƣőċŰШĦĲŰƣƖŔŉƨŊĲƚШċŰĬШƖĲƕƨŔƖĲШũŸƽĲƖШ

ŸƓĲƖċƣŔŰŊШĦŸƚƣƚЯШƚŔŰĦĲШƣőĲǃШőċƻĲШŉĲƽĲƖШůŸƻŔŰŊШċŰĬШƻŔĤƖċƣŔŰŊШƓċƖƣƚШы9ċƖƖċƖŸШĲƣШċũЮЯШΞΜΞΠбШ

 ŸƽċťШѼШ9ǍĲťċŮċЯШΞΜΞΠьЮШ ƚШƽĲШƚĲĲШŔŰШƣőĲШƓƨĤũŔĦċƣŔŸŰƚШċĤŸƻĲЯШƚĦƖĲƽШƓƖĲƚƚĲƚќШƓŸƽĲƖШ

ĦŸŰƚƨůƓƣŔŸŰШĦċŰШƻċƖǃШŉƖŸůШΜЯΠШƣŸШΝЯΞШťìőзůҽΟЯШĦĲŰƣƖŔŉƨŊĲƚќШĦŸŰƚƨůƓƣŔŸŰШтШŉƖŸůШΞЯΞШƣŸШ

ΡЯΝШťìőзůҽΟЮШ ĲƻĲƖƣőĲũĲƚƚЯШŉŸƖШĦŸƚƣШċŰĬШĲǭĲĦƣŔƻĲŰĲƚƚШŸƓƣŔůŔƚċƣŔŸŰЯШĦċƚĦċĬĲШƚĲƓċƖċƣŔŸŰШ

ыƨƚŔŰŊШƚĲƖŔċũШƚĲƓċƖċƣŸƖƚьЯШǰŸĦĦƨũċƣŔŰŊШċŰĬШƓƖĲĦŔƓŔƣċƣŔŰŊШċŊĲŰƣƚЯШĦċŰШĤĲШƨƚĲĬШƣŸШŊċŔŰШƣőĲШ

ƖĲƕƨŔƖĲĬШ ĦőċƖċĦƣĲƖŔƚƣŔĦƚШ ŸŉШ ƣőĲШ ƚĲƓċƖċƣĲĬШ ŸƨƣƓƨƣШ ŉƖċĦƣŔŸŰƚЮШfŰШ ċĬĬŔƣŔŸŰЯШ ?ƖЮШ ÂċƚŔШ

~ċťťŸŰĲŰШŰŸƣĲƚШƣőċƣШĦőċƖċĦƣĲƖŔƚƣŔĦƚШŸŉШƚŸũŔĬƚЯШƚƨĦőШċƚШƽĲċƖрŔŰĬƨĦŔŰŊШĦŸůƓŸŰĲŰƣƚШũŔťĲШ

ċĤƖċƚŔƻĲШƚċŰĬЯШůċǃШċũƚŸШƓũċǃШċШƖŸũĲШŔŰШƚĲũĲĦƣŔŰŊШƣőĲШƓƖŸĦĲƚƚЮ 

ÑőĲШƚĲƓċƖċƣĲĬШƚŸũŔĬШċŰĬШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШőċƻĲШĬŔǭĲƖĲŰƣШĦŸŰƣĲŰƣШŸŉШ

ĲũĲůĲŰƣƚШ ċŰĬЯШ ċĦĦŸƖĬŔŰŊũǃЯШ ŰĲĲĬШ ĬŔǭĲƖĲŰƣШ ƓƨƖƓŸƚĲƚШ ŉŸƖШ ŉƨƖƣőĲƖШ ƓƖŸĦĲƚƚŔŰŊШ ċŰĬШ

ċƓƓũŔĦċƣŔŸŰƚШыxЮ 7ċƨĲƖШĲƣШċũЮЯШΞΜΞΝбШ9ċƖƖċƖŸШĲƣШċũЮЯШΞΜΞΠбШuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШ ŸƽċťШѼШ

9ǍĲťċŮċЯШΞΜΞΠбШÑċůĤŸŰĲШĲƣШċũЮЯШΞΜΝΜбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьЮШ?ĲƣċŔũĲĬШŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШƣőĲШ

ĬŔƚƣƖŔĤƨƣŔŸŰШ ŸŉШ ůċƚƚШ ċŰĬШ ŰƨƣƖŔĲŰƣƚШ ċŉƣĲƖШ ƚŸũŔĬтũŔƕƨŔĬШ ƚĲƓċƖċƣŔŸŰШ ŔƚШ ƓƖĲƚĲŰƣĲĬШ

ŔŰ ƓƓĲŰĬŔǂ ΟЮШ ĦĦŸƖĬŔŰŊШƣŸШƣőĲШċĤŸƻĲрůĲŰƣŔŸŰĲĬШƓƨĤũŔĦċƣŔŸŰƚЯШƚŸũŔĬШŉƖċĦƣŔŸŰƚШĦŸŰƣċŔŰШ

ůŸƖĲШƓőŸƚƓőŸƖƨƚШċŰĬШŔŰƚŸũƨĤũĲШċŰĬШŸƖŊċŰŔĦШůċƣƣĲƖЯШƚƨĦőШċƚШũŔŊŰŔŰЯШĦĲũũƨũŸƚĲЯШċŰĬШ



Υ 
 

ŸƖŊċŰŔĦШ ЯШƣőċŰШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚЮШÑőĲƖĲŉŸƖĲЯШƣőĲǃШċƖĲШƖĲŊċƖĬĲĬШċƚШƚŸŔũШċůĲŰĬůĲŰƣƚШůŸƖĲШ

ŉƖĲƕƨĲŰƣũǃШƣőċŰШƣőĲШũŔƕƨŔĬШŸŰĲƚЮШxŔƕƨŔĬШŉƖċĦƣŔŸŰƚШĦŸŰƣċŔŰШůŸƖĲШŰŔƣƖŸŊĲŰШċŰĬШƓŸƣċƚƚŔƨůШ

ƣőċŰШƚŸũŔĬШŉƖċĦƣŔŸŰƚЯШůċťŔŰŊШƣőĲůШƚƨŔƣċĤũĲШŉŸƖШƨƚĲШċƚШŉĲƖƣŔũŔǍĲƖƚЮШÑőĲШċƓƓƖŸǂŔůċƣĲШƣŸƣċũШ

ƚŸũŔĬƚШĦŸŰƣĲŰƣШŸŉШƣőĲШƚĲƓċƖċƣĲĬШƚŸũŔĬШŉƖċĦƣŔŸŰƚШŔƚШŔŰШƣőĲШƖċŰŊĲШŸŉШΞΜШƣŸШΠΜӖЮШ~ċƖťĲƣШ

ƓŸƣĲŰƣŔċũШŸŉШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚШŔƚШũŔůŔƣĲĬШĦŸůƓċƖĲĬШƣŸШƚŸũŔĬШŉƖċĦƣŔŸŰƚЯШƽőŔĦőШőċƻĲШċШőŔŊőĲƖШ

ŉĲƖƣŔũŔǍĲƖШċŰĬШőƨůƨƚШƻċũƨĲШыcĲƖĤĲƚШĲƣШċũЮЯШΞΜΞΜьЮШÅĲŊċƖĬŔŰŊШĲĦŸŰŸůŔĦƚЯШƣőĲШċƨƣőŸƖƚШ

ŸĤƚĲƖƻĲШƣőċƣШƚĲƓċƖċƣŔŸŰШċũŸŰĲШĬŸĲƚШŰŸƣШƖĲĬƨĦĲШƣőĲШƣŸƣċũШƻŸũƨůĲШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШĤƨƣШĬŸĲƚШ

ũĲċĬШƣŸШƣőĲШĲǂƓċŰƚŔŸŰШŸŉШŔŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШƣőĲШũŔƕƨŔĬШċŰĬШƚŸũŔĬШŉƖċĦƣŔŸŰƚШƚĲƓċƖċƣĲũǃЮШ

ÑőĲƖĲŉŸƖĲЯШ ƣőĲШ ċƨƣőŸƖƚШ ƖĲĦŸůůĲŰĬШ ĦŸŰƚŔĬĲƖŔŰŊШ ĬŔŊĲƚƣċƣĲШ ƚĲƓċƖċƣŔŸŰШ ƓƖŸĦĲƚƚĲƚШ ŔŰШ

ĦŸůĤŔŰċƣŔŸŰШƽŔƣőШƣőĲШŉŸũũŸƽŔŰŊШƚƣċŊĲƚШŸŉШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊЮ 

 

 
[ŔŊƨƖĲШΟЮШљ?ĲĦċŰƣĲƖШĦĲŰƣƖŔŉƨŊĲњШы?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡь 

 

 
[ŔŊƨƖĲШΠЮШљ?ĲƣċŔũĲĬШƚĲƣрƨƓШŸŉШċШĬĲĦċŰƣĲƖШĦĲŰƣƖŔŉƨŊĲШыÉŸƨƖĦĲаШ[ƨĦőƚШċŰĬШ?ƖŸƚŊЯШΞΜΝΜьњШы?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡь 

 



Φ 
 

 

 
[ŔŊƨƖĲШΡЮШљÉĦƖĲƽШƓƖĲƚƚШƚĲƓċƖċƣŸƖШыÉŸƨƖĦĲаШ[ƨĦőƚШċŰĬШ?ƖŸƚŊЯШΞΜΝΜьњШы?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡь 

 

 
[ŔŊƨƖĲШΣаШљ?ĲƣċŔũĲĬШƚĲƣрƨƓШŸŉШċШƚĦƖĲƽШƓƖĲƚƚШƚĲƓċƖċƣŸƖШыÉŸƨƖĦĲаШ[ƨĦőƚШċŰĬШ?ƖŸƚŊЯШΞΜΝΜьњШы?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡь 
 

ΞЮΞ xŔƕƨŔĬШŉƖċĦƣŔŸŰƚШƓŸƚƣрƣƖĲċƣůĲŰƣ 

ũƣőŸƨŊőШƣőĲƖĲШŔƚШċШƓĲƖĦĲƓƣŔŸŰШƣőċƣШƓƖŸĦĲƚƚŔŰŊШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŔƚШŰŸƣШ

ƽŔĬĲƚƓƖĲċĬШыÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьЯШƚŸůĲШċƓƓƖŸċĦőĲƚШƣŸШƣőĲŔƖШƓƖŸĦĲƚƚŔŰŊШőċƻĲШĤĲĲŰШƚƣƨĬŔĲĬШ

ŔŰШŰƨůĲƖŸƨƚШƓƨĤũŔĦċƣŔŸŰƚЮШ ĬĬŔƣŔŸŰċũũǃЯШƚŸůĲШůĲƣőŸĬƚШĦċŰШĤĲШĦċƣĲŊŸƖŔǍĲĬШċƚШŰŸƻĲũШċŰĬШ

ƓƖŸůŔƚŔŰŊШƽŔƣőШőŔŊőШƓŸƣĲŰƣŔċũШŉŸƖШĬĲƻĲũŸƓůĲŰƣЮШ ĲƻĲƖƣőĲũĲƚƚЯШƣőĲШƓƖŔůċƖǃШƓƨƖƓŸƚĲƚШŸŉШ

ƓƖŸĦĲƚƚŔŰŊШ ũŔƕƨŔĬШ ŉƖċĦƣŔŸŰƚШ ĦƨƖƖĲŰƣũǃШ ċƖĲШ ċƚƚŸĦŔċƣĲĬШ ƽŔƣőШŰƨƣƖŔĲŰƣШ ƖĲĦŸƻĲƖǃШ ċŰĬШ

ƣĲĦőŰŸũŸŊŔĦċũШƽċƣĲƖШƓƖŸĬƨĦƣŔŸŰЮШfŰШċĬĬŔƣŔŸŰЯШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚШƣƖĲċƣůĲŰƣШŔƚШċũƚŸШŰĲĲĬĲĬШ

ŉƖŸůШċŰШĲĦŸũŸŊŔĦċũШƓŸŔŰƣШŸŉШƻŔĲƽШƣŸШċƻŸŔĬШƓƖŸĤũĲůƚЯШƚƨĦőШċƚШŰŔƣƖŸŊĲŰШũĲċĦőŔŰŊШċŰĬШŉƨƖƣőĲƖШ

ŰĲċƖĤǃШƽċƣĲƖШƓŸũũƨƣŔŸŰЯШċƚШƽĲũũШċƚШĲůŔƚƚŔŸŰШċŰĬШċŔƖШƓŸũũƨƣŔŸŰШыuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШxŸŊċŰШ

ѼШéŔƚƻċŰċƣőċŰЯШΞΜΝΦбШ ŸƽċťШѼШ9ǍĲťċŮċЯШΞΜΞΠбШÉőĲĲƣƚШĲƣШċũЮЯШΞΜΝΡбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьЮШ 



ΝΜ 
 

fŰШƣĲƖůƚШŸŉШƣĲĦőŰŸũŸŊǃЯШƻċƖŔŸƨƚШƓƖċĦƣŔĦċũШůĲƣőŸĬƚШŉŸƖШƓƖŸĦĲƚƚŔŰŊШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚШŔŰĦũƨĬĲШ

ůĲůĤƖċŰĲШ ƣĲĦőŰŸũŸŊǃЯШ ĲƻċƓŸƖċƣŔŸŰЯШ ƚƣƖŔƓƓŔŰŊЯШ ƖĲƨƚĲШ ŸŉШ ƣőĲШ ũŔƕƨŔĬШ ŉƖċĦƣŔŸŰШ ŔŰШ ?Ш

ƓƖŸĦĲƚƚĲƚШ ƣŸШ ŔŰĦƖĲċƚĲШ ĤŔŸůĲƣőċŰĲШ ǃŔĲũĬЯШ ċŰĬШ ũŔƕƨŔĬШ ŉƖċĦƣŔŸŰШ ƨƚĲШ ŔŰШ ĦŸůƓŸƚƣŔŰŊШ

ƓƖŸĦĲƚƚĲƚШŉŸƖШůŸŔƚƣƨƖŔǍŔŰŊШы7ċƨĲƖШĲƣШċũЮЯШΞΜΞΝбШ?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡбШuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШ

xŸŊċŰШѼШéŔƚƻċŰċƣőċŰЯШΞΜΝΦбШ ŸƽċťШѼШ9ǍĲťċŮċЯШΞΜΞΠьЮШ ĲƽШċŰĬШƓƖŸůŔƚŔŰŊШċƓƓƖŸċĦőĲƚШ

ŔŰĦũƨĬĲШƣĲĦőŰŸũŸŊŔĲƚШƚƨĦőШċƚШŸƚůŸƚŔƚЯШĲũĲĦƣƖŸĬŔċũǃƚŔƚЯШĲŰőċŰĦĲĬШƓƖĲĦŔƓŔƣċƣŔŸŰШƨƚŔŰŊШ

ыĤŔŸьĲũĲĦƣƖŸĦőĲůŔĦċũШƓƖŸĦĲƚƚĲƚЯШċŰĬШůŔĦƖŸċũŊċĲШĦƨũƣŔƻċƣŔŸŰШŉŸƖШƣőĲШŉƨƖƣőĲƖШƓƖŸĬƨĦƣŔŸŰШŸŉШ

őŔŊőрƻċũƨĲШƓƖŸĬƨĦƣƚШċŰĬШĤŔŸĲŰĲƖŊǃШы7ċƨĲƖШĲƣШċũЮЯШΞΜΞΝбШ9őŸŰŊШĲƣШċũЮЯШΞΜΞΞбШÂƨũŊċƖŔŰШĲƣШċũЮЯШ

ΞΜΞΝбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьЮШÑőĲШĦőŸŔĦĲШŸŉШƣĲĦőŰŸũŸŊǃШŉŸƖШũŔƕƨŔĬШŉƖċĦƣŔŸŰШƓƖŸĦĲƚƚŔŰŊШůċǃШ

ĬĲƓĲŰĬШŸŰШƚĲƻĲƖċũШŉċĦƣŸƖƚШċŰĬШċƚƓĲĦƣƚЯШƚƨĦőШċƚШĦŸůƓŸƚŔƣŔŸŰШŸŉШƣőĲШũŔƕƨŔĬШŉƖċĦƣŔŸŰШċŉƣĲƖШ

ůĲĦőċŰŔĦċũШƚĲƓċƖċƣŔŸŰЯШċƻċŔũċĤŔũŔƣǃШŸŉШőĲċƣШƚŸƨƖĦĲƚЯШĲĦŸŰŸůŔĦШŉĲċƚŔĤŔũŔƣǃЯШĲŰƻŔƖŸŰůĲŰƣċũШ

ƖĲƕƨŔƖĲůĲŰƣƚЯШċŰĬШŸƣőĲƖƚШШШыuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШxŸŊċŰШѼШéŔƚƻċŰċƣőċŰЯШΞΜΝΦбШ ŸƽċťШѼШ

9ǍĲťċŮċЯШΞΜΞΠьЮШfŰШċĬĬŔƣŔŸŰЯШĤĲƚŔĬĲƚШƣőĲƚĲШŉċĦƣŸƖƚШċŰĬШƣőĲШƓƖŔůċƖǃШƓƨƖƓŸƚĲƚШŸŉШƣőĲШċĤŸƻĲр

ůĲŰƣŔŸŰĲĬШ ƣĲĦőŰŸũŸŊŔĲƚЯШ ƣőĲŔƖШ ƓƖċĦƣŔĦċũШ ċƓƓũŔĦċƣŔŸŰШ ċũƚŸШ ŉċĦĲƚШ ƚĲƻĲƖċũШ ĦŸŰĬŔƣŔŸŰƚЯШ

ĤċƖƖŔĲƖƚЯШċŰĬШũŔůŔƣċƣŔŸŰƚЮШÑőĲШůċŔŰШũŔůŔƣŔŰŊШŉċĦƣŸƖƚШůĲŰƣŔŸŰĲĬШŔŰШƣőĲШƓƨĤũŔĦċƣŔŸŰƚШċĤŸƻĲШ

ċƖĲШƣőĲШŉŸũũŸƽŔŰŊЮШ 

 

 
[ŔŊƨƖĲШΤаШљÂƖŔŰĦŔƓũĲШŸŉШůĲůĤƖċŰĲШƚĲƓċƖċƣŔŸŰШыÉŸƨƖĦĲаШ[ƨĦőƚШċŰĬШ?ƖŸƚŊЯШΞΜΝΜьњШы?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡь 
 

 
[ŔŊƨƖĲШΥаШљ~ƨũƣŔƚƣċŊĲШĲƻċƓŸƖċƣŔŸŰШƚǃƚƣĲůШыÉŸƨƖĦĲаШ[ƨĦőƚШċŰĬШ?ƖŸƚŊЯШΞΜΝΜьњШы?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡь 



ΝΝ 
 

 
[ŔŊƨƖĲШΦаШљ ůůŸŰŔċШċŔƖШƚƣƖŔƓƓŔŰŊШŔŰĦũƨĬŔŰŊШ9§ΞШƖĲůŸƻċũШċŰĬШċůůŸŰŔċШƖĲĦŸƻĲƖǃШĤǃШƚƨũƓőƨƖŔĦШċĦŔĬШ
ƚĦƖƨĤĤĲƖƚШыÉŸƨƖĦĲаШ[ƨĦőƚШċŰĬШ?ƖŸƚŊЯШΞΜΝΜьњШы?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡь 
 
 

~ĲůĤƖċŰĲШƣĲĦőŰŸũŸŊŔĲƚШыƚĲĲШ[ŔŊƨƖĲШΤШċĤŸƻĲьШŉŸƖШƓƖŸĦĲƚƚŔŰŊШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚШŸŉШƣőĲШ

ĬŔŊĲƚƣċƣĲШċƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШƖĲũċƣŔƻĲũǃШőŔŊőШĦċƓŔƣċũШĦŸƚƣƚЯШċƚШƽĲũũШċƚШőŔŊőШŸƓĲƖċƣŔŰŊШĦŸƚƣƚШ

ĬƨĲШƣŸШůĲůĤƖċŰĲШŉŸƨũŔŰŊШыuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШ ŸƽċťШѼШ9ǍĲťċŮċЯШΞΜΞΠбШìЮШìċŰŊШĲƣШċũЮЯШ

ΞΜΞΟьЮШÑőĲШŸƓĲƖċƣŔŸŰШŸŉШĲƻċƓŸƖċƣŸƖƚШыƚĲĲШ[ŔŊƨƖĲШΥШċĤŸƻĲьЯШƽőŔĦőШĦŸŰĦĲŰƣƖċƣĲШŰƨƣƖŔĲŰƣƚЯШ

ĬĲƓĲŰĬƚШŸŰШƣőĲШċƻċŔũċĤŔũŔƣǃШŸŉШőĲċƣШƚŸƨƖĦĲƚШыĲЮŊЮШ9cÂ1ШŸŉШĤŔŸŊċƚШƓũċŰƣШŸƖШĬŔƚƣƖŔĦƣШőĲċƣŔŰŊьШ

ċŰĬШƣőĲШƓŸƚƚŔĤŔũŔƣǃШŸŉШƓƖĲũŔůŔŰċƖǃШƓƨƖŔǯĦċƣŔŸŰШŸŉШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŉƖŸůШ

ũċƖŊĲШůĲĦőċŰŔĦċũШƓċƖƣŔĦũĲƚШċŰĬШǯĤƖĲƚШƣŸШċƻŸŔĬШĬċůċŊĲШƣŸШőĲċƣШĲǂĦőċŰŊĲƖƚЯШċƚШƽĲũũШċƚШƣőĲШ

ƨƚĲШŸŉШĦőĲůŔĦċũƚШыuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШxŸŊċŰШѼШéŔƚƻċŰċƣőċŰЯШΞΜΝΦбШ ŸƽċťШѼШ9ǍĲťċŮċЯШ

ΞΜΞΠьЮШÉƣƖŔƓƓŔŰŊШыƚĲĲШ[ŔŊƨƖĲШΦШċĤŸƻĲьЯШƽőŔĦőШċŔůƚШƣŸШƓƖŸĬƨĦĲШŰŔƣƖŸŊĲŰШŉĲƖƣŔũŔǍĲƖƚЯШŔƚШċŰШ

ĲŰĲƖŊǃрŔŰƣĲŰƚŔƻĲШƓƖŸĦĲƚƚШƣőċƣШůċǃШƖĲƕƨŔƖĲШůŸƖĲШĲǭŔĦŔĲŰƣШƚŸũŔĬрũŔƕƨŔĬШƚĲƓċƖċƣŔŸŰШŸŉШƣőĲШ

ĬŔŊĲƚƣċƣĲШċŰĬШƖĲũċƣŔƻĲũǃШőŔŊőШĦŸƚƣƚШŉŸƖШůċŔŰƣĲŰċŰĦĲШċŰĬШĦũĲċŰŔŰŊШыxŸŊċŰШѼШéŔƚƻċŰċƣőċŰЯШ

ΞΜΝΦбШìЮШìċŰŊШĲƣШċũЮЯШΞΜΞΟьЮШÅĲŊċƖĬŔŰŊШũŔƕƨŔĬШŉƖċĦƣŔŸŰШƖĲƨƚĲШŔŰШ ?ШƓƖŸĦĲƚƚĲƚЯШĬĲƚƓŔƣĲШƣőĲШ

ƓŸƣĲŰƣŔċũШŸŉШƣőŔƚШƖĲƨƚĲШŉŸƖШŔŰĦƖĲċƚŔŰŊШĤŔŸŊċƚШǃŔĲũĬЯШŔƣШŔƚШĦƖƨĦŔċũШƣŸШĦŸŰƣƖŸũШƣőĲШĦŸŰĦĲŰƣƖċƣŔŸŰШ

ŸŉШċůůŸŰŔƨůШŰŔƣƖŸŊĲŰШŔŰШƣĲƖůƚШŸŉШċƻŸŔĬċŰĦĲШŸŉШ ?ШƓƖŸĦĲƚƚШŔŰőŔĤŔƣŔŸŰШыxŔЯШxŔƨЯШĲƣШċũЮЯШΞΜΝΥбШ

 ŸƽċťШѼШ9ǍĲťċŮċЯШΞΜΞΠбШÉőĲĲƣƚШĲƣШċũЮЯШΞΜΝΡбШìƨШĲƣШċũЮЯШΞΜΝΥьЮШfŰШċĬĬŔƣŔŸŰЯШƖĲŊċƖĬŔŰŊШ

ċĲƖŸĤŔĦШĤŔŸůċƚƚШĬĲŊƖċĬċƣŔŸŰЯШ?ƖŸƚŊШĲƣШċũЮШыΞΜΝΡьШůĲŰƣŔŸŰШƣőċƣШĤĲŉŸƖĲШůŸŔƚƣĲŰŔŰŊШƣőĲШ

ĦŸůƓŸƚƣШƽŔƣőШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЯШŔƣШŔƚШŰĲĦĲƚƚċƖǃШƣŸШƖĲĬƨĦĲШƣőĲШĦŸŰĦĲŰƣƖċƣŔŸŰШ

ŸŉШċůůŸŰŔċШŔŰШƣőĲШũŔƕƨŔĬШƣŸШůŔŰŔůŔǍĲШĲůŔƚƚŔŸŰƚЮШcŸƽĲƻĲƖЯШ?ƖЮШÂċƚŔШ~ċťťŸŰĲŰЯШƓƖŸƻŔĬŔŰŊШ

ċŰШĲǂċůƓũĲШŸŉШ ШĤċũċŰĦĲШĦċũĦƨũċƣŔŸŰШыƚĲĲШ ƓƓĲŰĬŔǂШΠьЯШŰŸƣĲƚШƣőċƣШĦŸŰƣƖŸũũŔŰŊШċůůŸŰŔƨůШ

ŰŔƣƖŸŊĲŰШĦŸŰĦĲŰƣƖċƣŔŸŰШŔƚШŰŸƣШŢƨƚƣШċШƚŔůƓũĲШƓƖŸĦĲƚƚЮШ 

 
1Ш9cÂШрШ9ŸůĤŔŰĲĬШcĲċƣШċŰĬШÂŸƽĲƖШыĦŸŊĲŰĲƖċƣŔŸŰьЮ 



ΝΞ 
 

ΞЮΟ ÉŸũŔĬШŉƖċĦƣŔŸŰШƓŸƚƣрƣƖĲċƣůĲŰƣ 

ΞЮΟЮΝ 9ŸůƓŸƚƣŔŰŊ 

?ŔŊĲƚƣċƣĲШĦŸůƓŸƚƣŔŰŊШŔƚШċШƽŔĬĲũǃШťŰŸƽŰШċŰĬШƣĲĦőŰŸũŸŊŔĦċũũǃШĬĲƻĲũŸƓĲĬШƓƖŸĦĲƚƚШŸŉШ

ċĲƖŸĤŔĦШĤŔŸĬĲŊƖċĬċƣŔŸŰШŸŉШŸƖŊċŰŔĦШůċƣƣĲƖЮШfŰШƣĲƖůƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊЯШǯƖƚƣũǃЯШ

ĦŸůƓŸƚƣŔŰŊШċŔůƚШƣŸШƚƣċĤŔũŔƚĲШƣőĲШƚĲƓċƖċƣĲĬШƚŸũŔĬШŉƖċĦƣŔŸŰƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЯШƽőŔĦőШƨƚƨċũũǃШ

ċƖĲШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШƖĲƚŔĬƨċũШƻŸũċƣŔũŔƣǃЯШůŔĦƖŸĤŔċũШċĦƣŔƻŔƣǃЯШċŰĬШŸĬŸƨƖШĲůŔƚƚŔŸŰШы?ƖŸƚŊШĲƣШ

ċũЮЯШΞΜΝΡбШuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШxŸŊċŰШѼШéŔƚƻċŰċƣőċŰЯШΞΜΝΦбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьЮШÉĲĦŸŰĬũǃЯШ

ċƚШƽĲШĦċŰШƚĲĲШŔŰШƣőĲШċĤŸƻĲрůĲŰƣŔŸŰĲĬШƓƨĤũŔĦċƣŔŸŰƚЯШĬŔŊĲƚƣċƣĲШĦŸůƓŸƚƣŔŰŊШċŔůƚШƣŸШ

ƓƖŸĬƨĦĲШƕƨċũŔǯĲĬШƚŸŔũШŔůƓƖŸƻĲƖƚШыĤŔŸŉĲƖƣŔũŔǍĲƖƚьШƽŔƣőШƚũŸƽШƖĲũĲċƚĲШŸŉШŰƨƣƖŔĲŰƣƚЮ 

ÑĲĦőŰŸũŸŊŔĦċũũǃЯШƣőĲƖĲШċƖĲШƣƽŸШċƓƓƖŸċĦőĲƚШƣŸШĬŔŊĲƚƣċƣĲШĦŸůƓŸƚƣŔŰŊШыƚĲĲШ[ŔŊƨƖĲШΝΜШĤĲũŸƽьШ

рШŔŰШŸƓĲŰШƚǃƚƣĲůƚШыŸƓĲŰШċŔƖьЯШƽőŔĦőШċƖĲШĤĲƚƣШťŰŸƽŰШċŰĬШƣőĲШůŸƚƣШŔŰĲǂƓĲŰƚŔƻĲЯШċŰĬШŔŰШ

ĦũŸƚĲĬШ ƚǃƚƣĲůƚШ ыƖĲċĦƣŸƖьЯШ ƽőŔĦőШ ċũũŸƽШ ƣŸШ ĦŸŰƣƖŸũШ ĦŸůƓŸƚƣŔŰŊШ ƓƖŸĦĲƚƚĲƚШ ċŰĬШ ċũƚŸШ

ĬĲĦƖĲċƚĲШĲůŔƚƚŔŸŰƚШыƣŸǂŔĦШ cΟЯШ Ξ§ШƽŔƣőШőŔŊőШŊũŸĤċũрƽċƖůŔŰŊШƓŸƣĲŰƣŔċũьШƣőċƣШƖĲƓƖĲƚĲŰƣƚШ

ŸŰĲШŸŉШƣőĲШĬŔƚċĬƻċŰƣċŊĲƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШĦŸůƓŸƚƣŔŰŊШыuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞьЮШÑőĲШ

ĦŸůƓŸƚƣŔŰŊШƓƖŸĦĲƚƚШĦŸŰƚŔƚƣƚШŸŉШƣƽŸШƚƣċŊĲƚаШŉĲƖůĲŰƣċƣŔŸŰШ ыƚĲũŉрőĲċƣŔŰŊЯШċĦƣŔƻŔƣǃШŸŉШ

ůĲƚŸƓőŔũŔĦШċŰĬШƣőĲƖůŸƓőŔũŔĦШĤċĦƣĲƖŔċьШċŰĬШůċƣƨƖċƣŔŸŰШыċĦƣŔŰŸůǃĦĲƣĲШċŰĬШŉƨŰŊċũШċĦƣŔƻŔƣǃЯШ

ũŔŊŰŸĦĲũũƨũŸƚĲШĬĲŊƖċĬċƣŔŸŰЯШċŰĬШőƨůŔǯĦċƣŔŸŰьШыuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьЮ 

 

Ш  
[ŔŊƨƖĲШΝΜаШљ9ŸůƓŸƚƣŔŰŊШŉċĦŔũŔƣŔĲƚШŔŰШċŰШŸƓĲŰШыũĲŉƣьШŸƖШĦũŸƚĲĬШыƖŔŊőƣьШĲŰƻŔƖŸŰůĲŰƣШыѿШEƖƽŔŰШ7ŔŰŰĲƖЯШfŰƚƣŔƣƨƣĲШ
ŸŉШìċƚƣĲШ~ċŰċŊĲůĲŰƣЯШÖŰŔƻĲƖƚŔƣǃШŸŉШ ċƣƨƖċũШÅĲƚŸƨƖĦĲƚШċŰĬШxŔŉĲШÉĦŔĲŰĦĲƚЯШéŔĲŰŰċњШы?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡь 
 
 



ΝΟ 
 

[ƖŸůШċŰШĲĦŸŰŸůŔĦШƓĲƖƚƓĲĦƣŔƻĲЯШĬŔŊĲƚƣċƣĲШĦŸůƓŸƚƣŔŰŊШĦŸƚƣƚШĦċŰШƻċƖǃШŉƖŸůШEÖÅШΠΡШƣŸШ

EÖÅ ΝΣΜШƓĲƖШƣŸŰŰĲЯШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШĦŸƨŰƣƖǃЯШƓũċŰƣШĦċƓċĦŔƣǃЯШůċƖťĲƣШċĦĦĲƚƚЯШċŰĬШ

ċƓƓƖŸċĦőШƣŸШĬŔŊĲƚƣċƣĲШĦŸůƓŸƚƣŔŰŊШыuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞьЮШĦĦŸƖĬŔŰŊШƣŸШƣőĲШƓƨĤũŔĦċƣŔŸŰƚШ

ůĲŰƣŔŸŰĲĬШŔŰШƣőŔƚШƚĲĦƣŔŸŰЯШĦŸůƓŸƚƣŔŰŊШĬƨƖċƣŔŸŰШůċǃШƣċťĲШċШŉĲƽШƽĲĲťƚШƣŸШƚĲƻĲƖċũШůŸŰƣőƚЯШ

ĬĲƓĲŰĬŔŰŊШŸŰШƓċƖċůĲƣĲƖƚШƚƨĦőШċƚШůŸŔƚƣƨƖĲШċŰĬШŸǂǃŊĲŰШĦŸŰƣĲŰƣШŸŉШƣőĲШĦŸůƓŸƚƣĲĬШ

ůċƣĲƖŔċũЯШ9о ШƖċƣŔŸЯШċŔƖШƓŸƖŸƚŔƣǃЯШƣĲůƓĲƖċƣƨƖĲШƓƖŸǯũĲЯШċŰĬШċĲƖċƣŔŸŰШƖċƣĲЮШfŰĦƖĲċƚŔŰŊШƣőĲШ

ũċƣƣĲƖЯШŸŰШƣőĲШŸŰĲШőċŰĬЯШĦċŰШŔůƓƖŸƻĲШƣőĲШċĦƣŔƻŔƣǃШŸŉШċĲƖŸĤŔĦШůŔĦƖŸŸƖŊċŰŔƚůƚШċŰĬШƣőĲƖĲŉŸƖĲШ

ċĦĦĲũĲƖċƣĲШƣőĲШĦŸůƓŸƚƣŔŰŊШƓƖŸĦĲƚƚЮШ§ŰШƣőĲШŸƣőĲƖШőċŰĬЯШŔƣШĦċŰШũĲċĬШƣŸШċŔƖШƓŸũũƨƣŔŸŰЯШƽċƣĲƖШ

ċŰĬШőĲċƣШũŸƚƚĲƚЯШƽőŔĦőШċƖĲШĦƖƨĦŔċũШŉŸƖШƣőĲШċĦƣŔƻŔƣǃШŸŉШċĲƖŸĤŔĦШůŔĦƖŸŸƖŊċŰŔƚůƚЮШÑőƨƚЯШ

ŸƓƣŔůŔƚċƣŔŸŰШŸŉШƣőĲШċĲƖċƣŔŸŰШƖċƣĲЯШŉŸƖШĲǂċůƓũĲЯШĤǃШċĬĬŔŰŊШĤƨũťŔŰŊШůċƣĲƖŔċũƚШƽŔƣőШőŔŊőШ

ƓŸƖŸƚŔƣǃШƣŸШƣőĲШĦŸůƓŸƚƣŔŰŊШůċƣĲƖŔċũЯШŸƖШĤǃШƚőŔŉƣŔŰŊШċШƓŔũĲЯШŸƖШĤǃШƨƚŔŰŊШŉċŰƚЯШŔƚШċŰШŔůƓŸƖƣċŰƣШ

ċƖĲċШŔŰШƣĲƖůƚШŸŉШĦŸůƓŸƚƣŔŰŊШƓĲƖŉŸƖůċŰĦĲШыuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞьЮ 

ΞЮΟЮΞ Ш?ŔŊĲƚƣċƣĲШĬƖǃŔŰŊШ 

ÂőǃƚŔĦċũũǃЯШƣőĲШƓƖŔůċƖǃШƓƨƖƓŸƚĲƚШŸŉШĬƖǃŔŰŊШƣőĲШĬŔŊĲƚƣċƣĲШƚŸũŔĬШŉƖċĦƣŔŸŰШċƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШ

ŔƣƚШƣŸƣċũШůċƚƚШƖĲĬƨĦƣŔŸŰШċŰĬШƚƣċĤŔũŔǍċƣŔŸŰШыuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШxŸŊċŰШѼШéŔƚƻċŰċƣőċŰЯШ

ΞΜΝΦбШÉċũċůċƣШĲƣШċũЮЯШΞΜΞΞбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьЮШÖũƣŔůċƣĲũǃЯШċƚШƽĲШĦċŰШƚĲĲШŔŰШƣőĲШ

ƓƨĤũŔĦċƣŔŸŰƚШůĲŰƣŔŸŰĲĬШċĤŸƻĲЯШƣőŔƚШőĲũƓƚШĬĲĦƖĲċƚĲШĲůŔƚƚŔŸŰƚЯШĦŸŰĦĲŰƣƖċƣĲШŰƨƣƖŔĲŰƣƚЯШ

ċĦőŔĲƻĲШőǃŊŔĲŰŔǍċƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЯШċŰĬШƚƣŸƖĲШċŰĬШƣƖċŰƚƓŸƖƣШĬŔŊĲƚƣċƣĲШĲǭŔĦŔĲŰƣũǃШÑőĲШ

ċƨƣőŸƖƚШċũƚŸШŰŸƣĲШƣőĲШċƓƓũŔĦċƣŔŸŰƚЯШƚƨĦőШċƚШŸĤƣċŔŰŔŰŊШŉĲƖƣŔũŔǍĲƖƚЯШƓĲũũĲƣŔǍŔŰŊШƣŸШŔŰĦƖĲċƚĲШ

ůċƖťĲƣċĤŔũŔƣǃЯШċŰĬШƨƚĲШŔŰШƚƓĲĦŔċũШĦƨũƣŔƻċƣŔŸŰШƚǃƚƣĲůƚЮШÅĲŊċƖĬŔŰŊШƓŸƚƚŔĤũĲШƣċƖŊĲƣШĬƖǃŔŰŊШ

ƓċƖċůĲƣĲƖƚЯШƣőĲШċƨƣőŸƖƚШŸĤƚĲƖƻĲШƣőċƣШƖĲĬƨĦŔŰŊШƣőĲШĦŸƚƣƚШŉŸƖШĬŔŊĲƚƣċƣĲШƚƣŸƖċŊĲШċŰĬШ

ƣƖċŰƚƓŸƖƣċƣŔŸŰШŔƚШċĦőŔĲƻĲĬШĤǃШŔŰĦƖĲċƚŔŰŊШƣőĲШĬƖǃШůċƣƣĲƖШĦŸŰƣĲŰƣШċƚШůƨĦőШċƚШΦΜӖЮ 

ÑőĲƖĲШċƖĲШƚĲƻĲƖċũШĬƖǃŔŰŊШƣĲĦőŰŔƕƨĲƚШċƓƓũŔĲĬШƣŸШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШыƚĲĲШ[ŔŊƨƖĲƚШΝΝЯШΝΞЯШċŰĬШ

ΝΟШĤĲũŸƽЯШċƚШƽĲũũШċƚШ ƓƓĲŰĬŔǂШΣьЯШƽőŔĦőШċƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШĦŸŰƻĲĦƣŔƻĲЯШĦŸŰĬƨĦƣŔƻĲЯШ

ƖċĬŔċƣŔƻĲШыƚŸũċƖьЯШőǃĤƖŔĬШыŉŸƖШĲǂċůƓũĲЯШǰƨŔĬŔǍĲĬрĤĲĬШĬƖǃĲƖƚьЯШċŰĬШƚƨƓĲƖőĲċƣĲĬШƚƣĲċůШ

ĬƖǃŔŰŊШ ƚǃƚƣĲůƚШыÉċũċůċƣШ ĲƣШ ċũЮЯШ ΞΜΞΞьЮШÑőĲШ ĦŸůƓċƖŔƚŸŰШ ŸŉШ ƣőĲƚĲШ ƣĲĦőŰŔƕƨĲƚШ ŔƚШ ŔŰШ

ƓƓĲŰĬŔǂ ΡЮШ9ƨƖƖĲŰƣũǃЯШƚƨĦőШĦŸŰƻĲŰƣŔŸŰċũШĲƕƨŔƓůĲŰƣШċƚШĤĲũƣШĬƖǃĲƖƚЯШĬƖƨůШĬƖǃĲƖƚЯШċŰĬШ

ƚŸũċƖШĬƖǃĲƖƚШƓƖĲƻċŔũƚШŔŰШEƨƖŸƓĲċŰШŉċƖůƚШы7ċƖċůƓŸƨƣŔШĲƣШċũЮЯШΞΜΞΜбШ?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡьЮШ

ůŸŰŊШ ƣőĲƚĲШ ĦŸŰƻĲŰƣŔŸŰċũШ ĬƖǃŔŰŊШ ƚǃƚƣĲůƚЯШ ĤĲũƣШ ĬƖǃĲƖƚШ ċƖĲШ ƨƚĲĬШ ůŸƖĲШ ĦŸůůŸŰũǃШ

ыÉċũċůċƣШĲƣШċũЮЯШΞΜΞΞьЮ 



ΝΠ 
 

 

 
[ŔŊƨƖĲШΝΝаШљÉĦőĲůĲШŸŉШċШĤĲũƣШĬƖǃĲƖШыÉŸƨƖĦĲаШ[ƨĦőƚШċŰĬШ?ƖŸƚŊЯШΞΜΝΜьњШы?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡь 
 

 
[ŔŊƨƖĲШΝΞаШљÉŸũċƖШĬƖǃŔŰŊШŸŉШĬŔŊĲƚƣċƣĲШыÉŸƨƖĦĲаШ[ƨĦőƚШċŰĬШ?ƖŸƚŊЯШΞΜΝΜьњШы?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡь 
 

 
[ŔŊƨƖĲШΝΟЮШ?ŔǭĲƖĲŰƣШƣǃƓĲƚШŸŉШĬƖǃĲƖƚШŉŸƖШƚũƨĬŊĲƚШы?ƖЮШÂċƚŔШ~ċťťŸŰĲŰьЮ 

 

ƚШƽĲШƚĲĲШŔŰШƣőĲШƓƨĤũŔĦċƣŔŸŰƚШċĤŸƻĲШыuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШxŸŊċŰШѼШéŔƚƻċŰċƣőċŰЯШΞΜΝΦбШ

ÉċũċůċƣШĲƣШċũЮЯШΞΜΞΞбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьЯШŔŰШċĬĬŔƣŔŸŰШƣŸШůŸŔƚƣƨƖĲШĲƻċƓŸƖċƣŔŸŰЯШƣőĲШƓƖŸĦĲƚƚШ

ŸŉШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШŔƚШċĦĦŸůƓċŰŔĲĬШĤǃШĲůŔƚƚŔŸŰƚЯШũŸƚƚĲƚШŸŉШƨƚĲŉƨũШĲũĲůĲŰƣƚЯШċŰĬШ

ċ ĬĲĦƖĲċƚĲШŸŉШƣőĲШĦċũŸƖŔǯĦШƻċũƨĲШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЮШůůŸŰŔċШĲůŔƚƚŔŸŰƚШċƖĲШƨŰĬĲƚŔƖċĤũĲШ



ΝΡ 
 

ĬƨĲШƣŸШĤŸƣőШċŔƖШƓŸũũƨƣŔŸŰШċŰĬШũŸƚƚШŸŉШĬŔŊĲƚƣċƣĲШŉĲƖƣŔũŔǍĲƖШƻċũƨĲЮШ9ċƖĤŸŰШĬŔŸǂŔĬĲШċŰĬШƻŸũċƣŔũĲШ

őǃĬƖŸĦċƖĤŸŰƚШĲůŔƚƚŔŸŰЯШŔŰШċĬĬŔƣŔŸŰШƣŸШƣőĲŔƖШŰĲŊċƣŔƻĲШŔůƓċĦƣШŸŰШƣőĲШĲŰƻŔƖŸŰůĲŰƣЯШƖĲĬƨĦĲƚШ

ƣőĲШĦċƖĤŸŰШĦŸŰƣĲŰƣШċŰĬШĦċũŸƖŔǯĦШƻċũƨĲШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЮШÑőƨƚЯШŔŰШĦŸůĤŔŰċƣŔŸŰШƽŔƣőШĬƖǃĲƖƚЯШ

ƣőĲШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚШƖĲƕƨŔƖĲƚШƣőĲШƨƚĲШŸŉШĲǂőċƨƚƣШŊċƚШĦũĲċŰŔŰŊШƚǃƚƣĲůƚШƚƨĦőШċƚШ

ƚĦƖƨĤĤĲƖƚШŸƖШƽċƚőĲƖƚЮ 

ÑőĲШƓƖŸĦĲƚƚШŸŉШƣőĲƖůċũШĬƖǃŔŰŊШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŔƚШċŰШĲŰĲƖŊǃрŔŰƣĲŰƚŔƻĲШƓƖŸĦĲƚƚЮШĦĦŸƖĬŔŰŊШ

ƣŸШƣőĲШĦŸůƓċƖŔƚŸŰШůĲŰƣŔŸŰĲĬШċĤŸƻĲШыƚĲĲШƓƓĲŰĬŔǂШΡьЯШĦŸŰƻĲŰƣŔŸŰċũШĬŔŊĲƚƣċƣĲШĬƖǃĲƖƚШ

ĦŸŰƚƨůĲШċƓƓƖŸǂŔůċƣĲũǃШΤΜΜШƣŸШΝΠΜΜШťìőШƣŸШĲƻċƓŸƖċƣĲШΝШƣŸŰШŸŉШƽċƣĲƖШŉƖŸůШƣőĲШĬŔŊĲƚƣċƣĲЮШ

9ŸůƓċƖĲĬШƣŸШƚŸũŔĬрũŔƕƨŔĬШƚĲƓċƖċƣŔŸŰШыƚĲĲ ÉƨĤƚĲĦƣŔŸŰШΞЮΝьЯШĲŰĲƖŊǃШĦŸŰƚƨůƓƣŔŸŰШŉŸƖШ

ƣőĲƖůċũШĬƖǃŔŰŊШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШĦċŰШĤĲШΝΜΜШƣŸШΝΜΜΜШƣŔůĲƚШőŔŊőĲƖШыÉċũċůċƣШĲƣШċũЮЯШΞΜΞΞьЮШ

9ŸůƓċƖĲĬШƣŸШƣƖċŰƚƓŸƖƣċƣŔŸŰШĦŸƚƣƚЯШљċĦĦŸƖĬŔŰŊШƣŸШċШEƨƖŸƓĲċŰШƚƣƨĬǃШыÑƨƖũĲǃШĲƣШċũЮЯШΞΜΝΣьЯШ

ƨƓШƣŸШċШƣƖċŰƚƓŸƖƣШĬŔƚƣċŰĦĲШŸŉШΝΜΜťůЯШƣƖċŰƚƓŸƖƣċƣŔŸŰШŔƚШůŸƖĲШĦŸƚƣрĲǭŔĦŔĲŰƣШƣőċŰШƣőĲƖůċũШ

ĬƖǃŔŰŊњШыÉċũċůċƣШĲƣШċũЮЯШΞΜΞΞЯШƓЮШΣьЮ 

ÉũƨĬŊĲШĬƖǃŔŰŊШċƚШċШƨŰŔƣШŸƓĲƖċƣŔŸŰШŔƚЯШŔŰШƓƖŔŰĦŔƓũĲЯШċШƚŔůƓũĲШƓƖŸĦĲƚƚЯШƽőŔĦőШĦŸŰƣċŔŰƚШƣőƖĲĲШ

ыŸƖШŉŸƨƖьШůċŔŰШƓőċƚĲƚШыƚĲĲШ[ŔŊƨƖĲШΝΠШĤĲũŸƽьЯШċŰĬШĦċŰШĤĲШĬŸŰĲШƽőĲƣőĲƖШċƚШċШĤċƣĦőШ

ŸƓĲƖċƣŔŸŰШŸƖШċƚШċШĦŸŰƣŔŰƨŸƨƚШƖƨŰЮШìċƣĲƖШƓƖĲƚĲŰƣШŔŰШŸƖŊċŰŔĦШůċƣĲƖŔċũШůċǃШĤĲШŸŉШƣőĲШ

ŉŸũũŸƽŔŰŊШƣǃƓĲƚШы?ƖЮ ÂċƚŔШ~ċťťŸŰĲŰьаШШ 

ċЮ ìċƣĲƖШĤĲƣƽĲĲŰШƓŸƖĲƚШыƨŰĤŸƨŰĬьШƣőċƣШŔƚШƚƨĤŸƖĬŔŰċƣĲШƣŸШƣőĲШŊƖċƻŔƣǃШŉŸƖĦĲШċŰĬШĦċŰШ

ĤĲШĲċƚŔũǃШƖĲůŸƻĲĬШĤǃШŊƖċƻŔƣǃШƚĲƣƣũŔŰŊШыƣőŔĦťĲŰŔŰŊьЮШÑőŔƚШƽċƣĲƖШŔƚШƖĲůŸƻĲĬШĤĲŉŸƖĲШ

ƣőĲƖůċũШĬƖǃŔŰŊЮ 

ĤЮ [ƖĲĲШĦċƓŔũũċƖǃШƽċƣĲƖЯШőĲũĬШŔŰШĤǃШċĬőĲƚŔŸŰШċŰĬШĦŸőĲƚŔŸŰШŉŸƖĦĲƚЯШƣőċƣШŔƚШƖĲċĬŔũǃШ

ƖĲůŸƻĲĬШĤǃШůĲĦőċŰŔĦċũШĬĲƽċƣĲƖŔŰŊШƽŔƣőŸƨƣШƨƚŔŰŊШĦőĲůŔĦċũƚбШŉŸƖШĲǂċůƓũĲЯШŔŰШ

ĦĲŰƣƖŔŉƨŊĲƚШƽőĲƖĲШĦĲŰƣƖŔŉƨŊċũШŉŸƖĦĲШыŔŰƻĲƖƚĲũǃШĬŔƖĲĦƣĲĬьШŸƓƓŸƚĲƚШĦċƓŔũũċƖǃШŉŸƖĦĲШ

ċŰĬШőĲũƓƚШƣŸШŊĲƣШƖŔĬШŸŉШĦċƓŔũũċƖǃШƽċƣĲƖЮШ~ŸƚƣШŸŉШƣőŔƚШƽċƣĲƖШŔƚШƖĲůŸƻĲĬШĤĲŉŸƖĲШ

ƣőĲƖůċũШĬƖǃŔŰŊЮ 

ĦЮ ÂőǃƚŔĦċũũǃШőċũŉрĤŸƨŰĬШƽċƣĲƖШƣőċƣШŔƚШĤŸƨŰĬШŔŰƚŔĬĲШǰċťĲƚШŸŉШƣőĲШŸƖŊċŰŔĦШůċƣĲƖŔċũЮ 

ĬЮ 7ŸƨŰĬШƽċƣĲƖаШ 



ΝΣ 
 

ŔЮ ĤŔŸũŸŊŔĦċũũǃШрШŔŰШŔŰƣƖċĦĲũũƨũċƖШŉŸƖůЯШŔƣШŔƚШċШƓċƖƣШŸŉШƣőĲШĦĲũũƚШŸŉШũŔƻŔŰŊШŸƖŊċŰŔƚůƚШ

ƓƖĲƚĲŰƣЯШĤŸƨŰĬШĤǃШůŸũĲĦƨũċƖШŉŸƖĦĲƚШƣŸШƣőĲШĦŸŰƚƣċŰƣШƓőċƚĲШŸŉШŸƖŊċŰŔĦШ

ůċƣĲƖŔċũЯ 

ŔŔЮ ĦőĲůŔĦċũũǃШрШŔŰШŔŰƣĲƖĦĲũũƨũċƖШŉŸƖůЯШŔƣШŔƚШċШƓċƖƣШ ŸŉШ ƣőĲШĦƖǃƚƣċũШũċƣƣŔĦĲШŸŉШ

ůŸũĲĦƨũĲƚШŸŉШƣőĲШĦŸŰƚƣċŰƣШƓőċƚĲШŸŉШƚũƨĬŊĲЯ 

ŔŔŔЮ ƓőǃƚŔĦċũũǃШтШŔŰШĦŸũũŸŔĬƚЯШĤŸƨŰĬШĤǃШƣőĲШƚƨƖŉċĦĲШƣĲŰƚŔŸŰШƓƖĲƚĲŰƣШŸŰШƣőĲШĤŸƖĬĲƖШ

ŸŉШƓőċƚĲƚЮ 

ΝЮ ÅĲůŸƻċũШŸŉШŉƖĲĲШƽċƣĲƖ 
ΞЮ ÅĲůŸƻċũШŸŉШŔŰƣĲƖƚƣŔƣŔċũШƽċƣĲƖ 
ΟЮ ÅĲůŸƻċũШŸŉШƚƨƖŉċĦĲШƽċƣĲƖ 
ΠЮ ыÅĲůŸƻċũШŸŉШĤŸƨŰĬШƽċƣĲƖЮь 
ÖƚƨċũũǃШƓőċƚĲƚШΝШтШΟШċƖĲШŰĲĲĬĲĬШƣŸШ
ĦƖĲċƣĲШƚŸũŔĬƚШƽŔƣőШƚƨǭŔĦŔĲŰƣũǃШũŸƽШ
ƽċƣĲƖШĦŸŰƣĲŰƣЮ 

 
[ŔŊƨƖĲШΝΠЮШÉũƨĬŊĲШĬƖǃŔŰŊШċƚШċШƨŰŔƣШŸƓĲƖċƣŔŸŰШы?ƖЮШÂċƚŔШ~ċťťŸŰĲŰьЮ 

ÑőĲШŔŰĬŔƻŔĬƨċũШƓőċƚĲƚШŸŉШƣőĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚШĦċŰШĤĲШũŔƚƣĲĬШċƚШŉŸũũŸƽƚШы?ƖЮ ÂċƚŔШ~ċťťŸŰĲŰьа 

ċЮ ìċƖůŔŰŊШƨƓШŸŉШƣőĲШƚǃƚƣĲůЯШĲƚƓĲĦŔċũũǃШőĲċƣŔŰŊШŸŉШƣőĲШůĲƣċũШƚƣƖƨĦƣƨƖĲЯШůċǃШƣċťĲШċШ

ũŸŰŊШƣŔůĲЮШcĲƖĲЯШƣőĲШůċŔŰШƓċƖċůĲƣĲƖƚШċƖĲШƣőĲШƚƣƖƨĦƣƨƖĲШƽĲŔŊőƣШċŰĬШĤċƣĦőШƚŔǍĲЮ 

ĤЮ EƻċƓŸƖċƣŔŸŰШŸŉШŉƖĲĲШƽċƣĲƖЮ 

ĦЮ ÂƖŔůċƖǃШĲƻċƓŸƖċƣŔŸŰЯШƣőĲШŔŰƣĲƖƚƣŔƣŔċũШƽċƣĲƖЯШċũůŸƚƣШũŔŰĲċƖШĬƖǃŔŰŊШĦƨƖƻĲЮ 

ĬЮ ÉĲĦŸŰĬċƖǃШĲƻċƓŸƖċƣŔŸŰЯШƣőĲШƚƨƖŉċĦĲШƽċƣĲƖЯШŰŸŰрũŔŰĲċƖШĬƖǃŔŰŊШĦƨƖƻĲЮ 

ĲЮ ?ŔƚŔŰŉĲĦƣŔŸŰШƓĲƖŔŸĬЮ 

ŉЮ 9ŸŸũŔŰŊЮ 



ΝΤ 
 

?ƖЮ ÂċƚŔШ~ċťťŸŰĲŰШċũƚŸШƚċǃƚШƣőċƣШƣőĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚШĦċŰШĤĲШĦŸŰƣŔŰƨĲĬШƨŰƣŔũШƣőĲƖĲШŔƚШŸŰũǃШ

ĤŸƨŰĬШƽċƣĲƖШũĲŉƣШŔŰШƣőĲШŸƖŊċŰŔĦШůċƣĲƖŔċũЯШĤƨƣШŸŉƣĲŰШċШƚũŔŊőƣũǃШũŸƽĲƖШĬĲŊƖĲĲШŸŉШĬƖǃŔŰŊШŔƚШ

ĦŸŰƚŔĬĲƖĲĬШƚƨǭŔĦŔĲŰƣЮШÅĲůŸƻċũШŸŉШƣőĲШĤŸƨŰĬШƽċƣĲƖШŔƚШƻĲƖǃШĬŔǭŔĦƨũƣЯШċŰĬШĦċŰŰŸƣШĤĲШĬŸŰĲШ

ŔŉШƣőĲƖĲШŔƚШƻċƓŸƖШŔŰШƣőĲШĲŰƻŔƖŸŰůĲŰƣЯШċƚШƣőĲƖĲШƽŔũũШĤĲШċŰШĲƕƨŔũŔĤƖŔƨůШĤĲƣƽĲĲŰШƣőĲШƻċƓŸƖШŔŰШ

ƣőĲШĲǂƣĲƖŰċũШŊċƚЯШċŰĬШƣőĲШŸƖŊċŰŔĦШůċƣĲƖŔċũШƽċƣĲƖШĦŸŰƣĲŰƣЮ 

éċƖŔŸƨƚШċƓƓƖŸċĦőĲƚШƣŸШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШċƖĲШĬŔƚĦƨƚƚĲĬШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲШŔŰШƣĲƖůƚШŸŉШĲŰĲƖŊǃШ

ĲǭŔĦŔĲŰĦǃШы7ċƖċůƓŸƨƣŔШĲƣШċũЮЯШΞΜΞΜбШ?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡбШuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞбШxŸŊċŰШѼШ

éŔƚƻċŰċƣőċŰЯШΞΜΝΦбШÉċũċůċƣШĲƣШċũЮЯШΞΜΞΞбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьЮШÑőĲШǯƖƚƣШċŰĬШŸĤƻŔŸƨƚШƽċǃШŔƚШ

ƣőĲШƨƚĲШŸŉШ9cÂШĲǂĦĲƚƚШőĲċƣШŉŸƖШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШŔŰШƣőĲШĦċƚĲШŸŉШőĲċƣШċŰĬШƓŸƽĲƖШƓƖŸĬƨĦƣŔŸŰШ

ċƣШĤŔŸŊċƚШƓũċŰƣƚЮШÑőĲШƚĲĦŸŰĬШƽċǃШŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШƚŸũċƖШĬƖǃŔŰŊШƚǃƚƣĲůƚЯШƽőŔĦőШċƖĲШ

ĦőċƖċĦƣĲƖŔǍĲĬЯШċůŸŰŊШŸƣőĲƖШĬƖǃŔŰŊШƚǃƚƣĲůƚЯШĤǃШƚŔŊŰŔǯĦċŰƣũǃШũŸƽĲƖШĲŰĲƖŊǃШĦŸŰƚƨůƓƣŔŸŰЮШ

ÉŸũċƖШĬƖǃŔŰŊШƚǃƚƣĲůƚШĦċŰШĤĲШŔŰƣĲŊƖċƣĲĬШŔŰƣŸШƣőĲШĲŰĲƖŊǃШƚǃƚƣĲůƚШŸŉШĤŔŸŊċƚШƓũċŰƣƚШċŰĬШƨƚĲĬШ

ŔŰШŊƖĲĲŰőŸƨƚĲƚЮШfŰ ċĬĬŔƣŔŸŰЯШƖĲŊċƖĬŔŰŊШ?ШŸŉШĤŔŸůċƚƚШƽŔƣőШċШőŔŊőШƚŸũŔĬШĦŸŰƣĲŰƣШыőŔŊőрƚŸũŔĬШ

?ьЯШċƚШŔŰШƣőĲШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣЯШƚŸũċƖШĬƖǃŔŰŊШŔƚШŸŰĲШŸŉШƣőĲШůŸƚƣШƚƨŔƣċĤũĲШĬƖǃŔŰŊШƣĲĦőŰŔƕƨĲƚШ

ы[ċŊĤŸőƨŰŊĤĲШĲƣШċũЮЯШΞΜΝΡьЮШcŸƽĲƻĲƖЯШƚŸũċƖШĬƖǃŔŰŊШƚǃƚƣĲůƚШƖĲƕƨŔƖĲШũċƖŊĲШũċŰĬШċƖĲċƚШċŰĬШ

ƖĲũċƣŔƻĲũǃШũŸŰŊШĬƖǃŔŰŊШĬƨƖċƣŔŸŰƚЯШċŰĬШĬĲƓĲŰĬШŸŰШĦũŔůċƣĲШĦŸŰĬŔƣŔŸŰƚЮШÑőĲШŰĲǂƣШĲŰĲƖŊǃр

ĲǭŔĦŔĲŰƣШċƓƓƖŸċĦőШŔƚШƚƨƓĲƖőĲċƣĲĬШƚƣĲċůШĬƖǃŔŰŊЯШƽőŔĦőШĬĲůŸŰƚƣƖċƣĲƚШċШƖĲũċƣŔƻĲũǃШőŔŊőШ

ƚőċƖĲШŸŉШƣőĲƖůċũШĲŰĲƖŊǃШƖĲĦŸƻĲƖĲĬШċŰĬШũŸƽШĲŰĲƖŊǃШĦŸŰƚƨůƓƣŔŸŰЯШũŸƽШĲůŔƚƚŔŸŰƚШċŰĬШċŔƖШ

ƓŸũũƨƣŔŸŰЯШ ċŰĬШ ůċƣĦőĲƚШ ƚƣĲƖŔũŔǍċƣŔŸŰШ ƖĲƕƨŔƖĲůĲŰƣƚШыÉċũċůċƣШ ĲƣШ ċũЮЯШ ΞΜΞΞьЮШÑőĲƚĲШ

ċĬƻċŰƣċŊĲƚШ ůċťĲШ ƚƨƓĲƖőĲċƣĲĬШ ƚƣĲċůШ ĬƖǃĲƖƚШ ůŸƖĲШ ċŰĬШ ůŸƖĲШ ƓŸƓƨũċƖЮШÅĲŊċƖĬŔŰŊШ

ĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊЯШŔŰŉŸƖůċƣŔŸŰШŸŰШƓŸƚƚŔĤũĲШƣĲĦőŰŔĦċũШƚŸũƨƣŔŸŰƚШŔƚШƓƖŸƻŔĬĲĬШŔŰШ ƓƓĲŰĬŔǂШΣЮ 

ΞЮΟЮΟ EŰĲƖŊǃШƖĲĦŸƻĲƖǃЮШÑőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЮ 

?ƨĲШƣŸШƣőĲШƚŔŊŰŔǯĦċŰƣШĦċƖĤŸŰШĦŸŰƣĲŰƣШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƚŸũŔĬШŉƖċĦƣŔŸŰƚЯШĲŰĲƖŊǃШƖĲĦŸƻĲƖǃШŔƚШ

ċŰШŸĤƻŔŸƨƚШƓċƣőƽċǃШŉŸƖШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊЮШ7ĲƚŔĬĲƚШƖĲũċƣŔƻĲũǃШůċƣƨƖĲШìċƚƣĲрƣŸрEŰĲƖŊǃШ

ƣĲĦőŰŸũŸŊǃШċƚƚŸĦŔċƣĲĬШ ƽŔƣőШ ƽċƚƣĲШ ŔŰĦŔŰĲƖċƣŔŸŰЯШĬĲƓĲŰĬŔŰŊШ ŸŰШ ƣőĲШ ƣĲĦőŰŸũŸŊŔĦċũШ

ƓċƖċůĲƣĲƖƚШ ċŰĬШ ĦŸŰĬŔƣŔŸŰƚЯШ ƣőĲƖĲШ ċƖĲШ ĬŔǭĲƖĲŰƣШ ƓƖŸůŔƚŔŰŊШ ċƓƓƖŸċĦőĲƚШ ƣŸШ

ƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƚŸũŔĬШŉƖċĦƣŔŸŰƚШŔŰƣŸШĤŔŸĦőċƖЯШĤŔŸрŸŔũЯШƚǃŰŊċƚЯШ

ċƚШƽĲũũШċƚШƚŸŔũШċůĲŰĬůĲŰƣƚШċŰĬШċĦƣŔƻċƣĲĬШ9ШůċƣĲƖŔċũШы9ċƣĲŰċĦĦŔШĲƣШċũЮЯШΞΜΞΞбШuŸƻċĨŔħШĲƣШ

ċũЮЯШΞΜΞΞбШxŸŊċŰШѼШéŔƚƻċŰċƣőċŰЯШΞΜΝΦбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьЮШ ůŸŰŊШƣőĲƚĲШůĲƣőŸĬƚЯШƣőĲШ

ċƨƣőŸƖƚШůĲŰƣŔŸŰШŊċƚŔǯĦċƣŔŸŰЯШƓǃƖŸũǃƚŔƚЯШċŰĬШőǃĬƖŸƣőĲƖůċũШĦċƖĤŸŰŔǍċƣŔŸŰЮШcŸƽĲƻĲƖЯШ



ΝΥ 
 

ĦċƖĤŸŰШĦŸŰƣĲŰƣШŔƚШŰŸƣШƣőĲШŸŰũǃШŉċĦƣŸƖШŉŸƖШƣőĲƚĲШċƓƓƖŸċĦőĲƚЮШ~ŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЯШċƚőШ

ĦŸŰƣĲŰƣЯШċŰĬШŸƣőĲƖШŉċĦƣŸƖƚШċũƚŸШŔůƓċĦƣШƣőĲШĲŰĲƖŊǃШƻċũƨĲШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШы ŸƽċťШѼШ

9ǍĲťċŮċЯШΞΜΞΠьЮШ?ƨĲШƣŸШƣőĲШƣĲĦőŰŸũŸŊŔĦċũШƓċƖċůĲƣĲƖƚШċŰĬШƓƖŸĦĲƚƚŔŰŊШĦŸŰĬŔƣŔŸŰƚШŸŉШƣőĲШ

ĦőċũũĲŰŊŔŰŊШƖċƽШůċƣĲƖŔċũШŔŰШƣőĲШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣ2ЯШƣőĲШƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШŸŉШƣőĲШ

ĬŔŊĲƚƣċƣĲШŔƚШĬŔƚĦƨƚƚĲĬШŔŰШůŸƖĲШĬĲƣċŔũШŔŰШÉĲĦƣŔŸŰШΟЮ 

 

  

 
2Ш?ŔŊĲƚƣċƣĲШŸƨƣƓƨƣШŉƖŸůШƣőĲШÉ7ÅыƚьШŔƚШĲƕƨċũШΠΡΜШƣŸŰŰĲƚШƓĲƖШǃĲċƖШыΝЯΞШƣŸŰŰĲƚШƓĲƖШĬċǃьШƽŔƣőШΥΜӖШŸŉШĬƖǃШƚŸũŔĬƚЮШ
?ŔŊĲƚƣċƣĲШŸƨƣƓƨƣШŉƖŸůШƽĲƣШ ?ШƖĲċĦƣŸƖыƚьШŔƚШĲƕƨċũШΝΡΤΤШƣŸŰŰĲƚШƓĲƖШǃĲċƖШыΠЯΥШƣŸŰŰĲƚШƓĲƖШĬċǃьШƽŔƣőШΞΡӖШŸŉШĬƖǃШ
ƚŸũŔĬƚЮШÑőĲШŸƻĲƖċũũШĬŔŊĲƚƣċƣĲШŸƨƣƓƨƣШŔƚШĲƕƨċũШΞΜΞΤШƣŸŰŰĲƚШƓĲƖШǃĲċƖШыΣЯΜШƣŸŰŰĲƚШƓĲƖШĬċǃьШƽŔƣőШΟΤӖШŸŉШĬƖǃШ
ƚŸũŔĬƚЮ 



ΝΦ 
 

Ο ?ŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШŉŸƖШƣőĲШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣШ

ĦŸŰĬŔƣŔŸŰƚ 

ΟЮΝ ÉĲũĲĦƣŔŸŰШŸŉШƓŸƚƚŔĤũĲШƓƖŸĦĲƚƚĲƚШŉŸƖШĬŔŊĲƚƣċƣĲШƣƖĲċƣůĲŰƣ 

ĦĦŸƖĬŔŰŊШ ƣŸШƣőĲШ ƓƖŸŢĲĦƣќƚШƣĲĦőŰŸũŸŊŔĦċũШ ƓċƖċůĲƣĲƖƚШ ċŰĬШ ĦŸŰĬŔƣŔŸŰƚШ ŸŉШĤŔŸůċƚƚШ

ũĲċĦőŔŰŊоĬƖǃШ ?ШŔŰШÉ7ÅЯШċŰĬШĤĲĦċƨƚĲШŸŉШŉĲĲĬƚƣŸĦťШĦŸŰƣċůŔŰċƣŔŸŰƚЯШŰŸƣШċũũШĦŸŰƻĲŰƣŔŸŰċũШ

ƓƖŸĦĲƚƚĲƚШċŰĬШƓƨƖƓŸƚĲƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШůĲŰƣŔŸŰĲĬШŔŰШÉĲĦƣŔŸŰ ΞШċƖĲШƚƨŔƣĲĬЮШ

[ŔƖƚƣũǃЯШƣőĲШƚŸũŔĬШĦŸŰƣĲŰƣШŸŉШƣőĲШƖċƽШůċƣĲƖŔċũШŉŸƖШĬƖǃШ ?ШŔƚШŉƖŸůШΞΜШƣŸШΠΜӖШы ŰŊĲũŸŰŔĬŔШѼШ

ÉůŔƣőЯШΞΜΝΡбШxŸŊċŰШѼШéŔƚƻċŰċƣőċŰЯШΞΜΝΦбШÅŸĦċůŸƖċШĲƣШċũЮЯШΞΜΞΜьЮШ~ŸƖĲŸƻĲƖЯШċĦĦŸƖĬŔŰŊШƣŸШ

ƣőĲШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣШĬŸĦƨůĲŰƣċƣŔŸŰЯШƣőĲШƚŸũŔĬШĦŸŰƣĲŰƣШŸŉШƣőĲШŸƨƣƓƨƣШůċƣĲƖŔċũШċŉƣĲƖШ

ũĲċĦőŔŰŊоĬƖǃШ ?ШŔŰШÉ7ÅШŔƚШċƓƓƖŸǂŔůċƣĲũǃШĲƕƨċũШƣŸШΥΜӖЮШÑőƨƚЯШƣőĲШƚŸũŔĬтũŔƕƨŔĬШƚĲƓċƖċƣŔŸŰШ

ƓƖŸĦĲƚƚШŔƚШŰŸƣШƖĲƕƨŔƖĲĬШŉŸƖШƣőĲШŸƨƣƓƨƣШůċƣĲƖŔċũШŸŉШÉ7ÅЯШƚŔŰĦĲШƣőĲШŸƨƣƓƨƣШƚŸũŔĬШŉƖċĦƣŔŸŰШŸŉШ

ůĲĦőċŰŔĦċũШƚĲƓċƖċƣŔŸŰШőċƚШċŰШċƓƓƖŸǂŔůċƣĲШƻċũƨĲШŸŉШƚŸũŔĬƚШĦŸŰƣĲŰƣШŉƖŸů ΞΜ ƣŸШΠΜӖШ

ыƚĲĲ ÉƨĤƚĲĦƣŔŸŰ ΞЮΝьЮ 

ÉĲĦŸŰĬũǃЯШƣőĲШƨƣŔũŔƚċƣŔŸŰШŸŉШƓũċƚƣŔĦрĦŸŰƣċůŔŰċƣĲĬШĬŔŊĲƚƣċƣĲШċƚШċŊƖŔĦƨũƣƨƖċũШŉĲƖƣŔũŔǍĲƖШŔƚШ

ƓƖŸĤũĲůċƣŔĦШ ŉƖŸůШ ċŰШ ĲĦŸũŸŊŔĦċũШ ƓĲƖƚƓĲĦƣŔƻĲЮШ ÑőĲШ ƓƖŸĤũĲůШ ŸŉШ ƓũċƚƣŔĦШ ĬĲŊƖċĬċƣŔŸŰШ

ĦŸŰĦĲƖŰƚШĤŸƣőШĦŸŰƻĲŰƣŔŸŰċũШƓũċƚƣŔĦƚШċŰĬШĤŔŸƓũċƚƣŔĦƚЯШċƚШƓũċƚƣŔĦШĬĲŊƖċĬċƣŔŸŰШŸŰũǃШŸĦĦƨƖƚШ

ƨŰĬĲƖШĦĲƖƣċŔŰШĦŸŰĬŔƣŔŸŰƚЯШƽőŔĦőШůċǃШŰŸƣШĦŸƖƖĲƚƓŸŰĬШƣŸШ ?ШĦŸŰĬŔƣŔŸŰƚШы~ŔŸĬƨƚťċШĲƣШċũЮЯШ

ΞΜΞΟьЮШfŰШċШĤƖŸċĬĲƖШƚĲŰƚĲЯШĲŰƻŔƖŸŰůĲŰƣċũШċƚƓĲĦƣƚШŔŰШƣĲƖůƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƨƣŔũŔƚċƣŔŸŰШċƖĲШ

ĲǂƓĲĦƣĲĬũǃШƣŸШĤĲШƖĲŊƨũċƣĲĬШŔŰШƣőĲШŉƨƣƨƖĲШŔŰШĬĲƣċŔũШĤǃШƚĲƣƣŔŰŊШƚƣƖŔĦƣĲƖШƖĲƕƨŔƖĲůĲŰƣƚШŉŸƖШƣőĲШ

ĦŸŰƣĲŰƣШŸŉШƨŰĬĲƚŔƖċĤũĲШŔŰĦũƨƚŔŸŰƚШŔŰШƣőĲШĬŔŊĲƚƣċƣĲШыxŸŊċŰШѼШéŔƚƻċŰċƣőċŰЯШΞΜΝΦбШ~ŔŸĬƨƚťċШ

ĲƣШċũЮЯШΞΜΞΟбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞбШìЮШìċŰŊШĲƣШċũЮЯШΞΜΞΟьЮШfŰШċĬĬŔƣŔŸŰЯШcĲƖĤĲƚШĲƣШċũЮШыΞΜΞΜьШƖċŔƚĲШ

ƣőĲШŔƚƚƨĲШċŰĬШƓƖŸƻŔĬĲШĲǂċůƓũĲƚШŸŉШƓŸƚƚŔĤũĲШŰƨƣƖŔĲŰƣШƚƨƖƓũƨƚĲƚШŔŰШƚŸŔũƚШŔŰШƻċƖŔŸƨƚШƖĲŊŔŸŰƚЮШ

ÑőŔƚШŔƚƚƨĲШĦċŰШũĲċĬШƣŸШċŰШċĬĬŔƣŔŸŰċũШǯŰċŰĦŔċũШĤƨƖĬĲŰШŉŸƖШĤŔŸŊċƚШƓũċŰƣШŸƓĲƖċƣŸƖƚЮШÑőƨƚЯШƣőĲШ

ĬŔƖĲĦƣШċŊƖŔĦƨũƣƨƖċũШċƓƓũŔĦċƣŔŸŰШŸŉШƣőĲШĦőċũũĲŰŊŔŰŊШĬŔŊĲƚƣċƣĲШŔƚШŰŸƣШĦŸŰƚŔĬĲƖĲĬШċŰШŸƓƣŔŸŰШŔŰШ

ƣőĲШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣШыċƣШǯƖƚƣШŊũċŰĦĲШċŰĬШŔŰШƣőĲШƚőŸƖƣШƣĲƖůьЮШ 

 



ΞΜ 
 

 
[ŔŊƨƖĲШΝΡЮ ÂŸƚƚŔĤũĲШƓƖŸĦĲƚƚĲƚШŉŸƖШĬŔŊĲƚƣċƣĲШƣƖĲċƣůĲŰƣШƽŔƣőŔŰШƣőĲШŉƖċůĲШŸŉШƣőĲШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣЮ 

 

ÑőĲШƓŸƚƚŔĤũĲШĬŔƖĲĦƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШƽŔƣőŔŰШƣőĲШŉƖċůĲШŸŉШƣőĲШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣШ

ŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШĲŰĲƖŊǃШƖĲĦŸƻĲƖǃЮШÑőĲШƚĲũĲĦƣĲĬШƓƖŸĦĲƚƚĲƚШŉŸƖШĬŔŊĲƚƣċƣĲШƣƖĲċƣůĲŰƣШċƖĲШ

ƚƨůůċƖŔǍĲĬШŔŰШ[ŔŊƨƖĲШΝΡШċĤŸƻĲЮШfŰШċĬĬŔƣŔŸŰШƣŸШƣőĲШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚĲƚШĬĲƚĦƖŔĤĲĬШ

ŔŰШÉƨĤƚĲĦƣŔŸŰШΞЮΟЮΞЯШƣőĲШŉŸũũŸƽŔŰŊШŔŰŉŸƖůċƣŔŸŰШőċƚШĤĲĲŰШŉŸƖůĲĬШŉŸƖШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШ

ċŉƣĲƖШũĲċĦőŔŰŊоĬƖǃШ ?ШŸŉШƣőĲШƓũċƚƣŔĦрĦŸŰƣċůŔŰċƣĲĬШĤŔŸůċƚƚЮ 

 

ΟЮΞ ÑőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШċŉƣĲƖШũĲċĦőŔŰŊШ

ċŰĬШĬƖǃШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШ 

ÑőĲШũŔƣĲƖċƣƨƖĲШĦŸŰƣċŔŰƚШůċŰǃШĬĲƣċŔũĲĬШĦŸŰƚŔĬĲƖċƣŔŸŰƚШŸŉШƣőĲШƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШ

ŸŉШĤŔŸůċƚƚШċŰĬШŔƣƚШƓċƖċůĲƣĲƖƚЮШ[ŸƖШĲǂċůƓũĲЯШuŸƻċĨŔħШĲƣШċũЮШыΞΜΞΞЯШƓЮШΝΥьШƓƖŸƻŔĬĲШƣőĲШ

ŉŸũũŸƽŔŰŊШĬĲǯŰŔƣŔŸŰƚШŸŉШŊċƚŔǯĦċƣŔŸŰЯШőǃĬƖŸƣőĲƖůċũШĦċƖĤŸŰŔǍċƣŔŸŰЯШċŰĬШƓǃƖŸũǃƚŔƚШŸŉШŸƖŊċŰŔĦШ

ůċƣƣĲƖШы§~ьаШ 

]ċƚŔǯĦċƣŔŸŰШŔƚШƣőĲШƓċƖƣŔċũШŸǂŔĬċƣŔŸŰШŸŉШ§~ШƣőċƣШŸĦĦƨƖƚШŔŰШċШƣĲůƓĲƖċƣƨƖĲШƖċŰŊĲШŉƖŸůШ
ΥΜΜШƣŸШΝΞΜΜШ҄9Шы]ŔƨũŔċŰŸШĲƣШċũЮЯШΞΜΞΜьЮШÑőĲШůċŔŰШƓƖŸĬƨĦƣШŸŉШƣőĲШƓƖŸĦĲƚƚШŔƚШƚǃŰŊċƚЯШ
ƽőŔũĲШŸƣőĲƖШƓƖŸĬƨĦƣƚШċƖĲШƚŸũŔĬШĦċƖĤŸŰċĦĲŸƨƚШĤŔŸĦőċƖШċŰĬШĤŔŸрŸŔũШыċШůŔǂƣƨƖĲШŸŉШ
ĬŔǭĲƖĲŰƣШƓŸũǃĦǃĦũŔĦШċƖŸůċƣŔĦШőǃĬƖŸĦċƖĤŸŰƚьЮШÉĲƻĲƖċũШċƨƣőŸƖƚШőċƻĲШƚőŸƽŰШƣőċƣШ



ΞΝ 
 

ŊċƚŔǯĦċƣŔŸŰШŸŉШƣőĲШĬƖŔĲĬШƚŸũŔĬШŉƖċĦƣŔŸŰШŸŉШƣőĲШ?]3ШĦŸƨũĬШĤĲШċШƓƖŸůŔƚŔŰŊШƽċǃШƣŸШ
ƓƖŸĬƨĦĲШċШŊċƚĲŸƨƚШƓƖŸĬƨĦƣШƣőċƣШĦċŰШĤĲШƨƚĲĬШċƚШŉƨĲũШŔŰШċŰШŔŰƣĲƖŰċũШĦŸůĤƨƚƣŔŸŰШ
ĲŰŊŔŰĲЯШƽőŔũĲШƣőĲШĤǃрƓƖŸĬƨĦƣƚШыĤŔŸĦőċƖЯШĤŔŸрŸŔũЯШċŰĬШċƚőьШĦċŰШĤĲШŉƨƖƣőĲƖШĦŸŰƻĲƖƣĲĬШ
ŔŰƣŸШƻċũƨĲрċĬĬĲĬШƓƖŸĬƨĦƣƚШċŰĬШƨƚĲĬШŉŸƖШĬŔǭĲƖĲŰƣШƓƨƖƓŸƚĲƚШы9őĲŰШĲƣШċũЮЯШΞΜΝΤбШ
]ŔƨũŔċŰŸШĲƣШċũЮЯШΞΜΞΜьЮ 

cǃĬƖŸƣőĲƖůċũШĦċƖĤŸŰŔǍċƣŔŸŰШыcÑ9ьШŔƚШċШƓƖŸĦĲƚƚШƣőċƣШĦŸŰƻĲƖƣƚШ§~ШŔŰƣŸШőŔŊőШ9Ш
ĦŸŰƣĲŰƣШƨŰĬĲƖШƻċƖǃŔŰŊШƣĲůƓĲƖċƣƨƖĲƚШыΝΦΜтΞΡΜШ҄9ьШċŰĬШƓƖĲƚƚƨƖĲШыΞШƣŸШΝΜШ~ÂċьШŉŸƖШ
ƚĲƻĲƖċũШőŸƨƖƚЮШÑőƖŸƨŊőШƖĲũĲƻċŰƣШƚƣƨĬŔĲƚШĦŸŰĬƨĦƣĲĬШŸƻĲƖШƣőĲШũċƚƣШĬĲĦċĬĲЯШcÑ9ШőċƚШ
ĲůĲƖŊĲĬШċƚШċШƓƖŸůŔƚŔŰŊШƣĲĦőŰŸũŸŊǃШĬƨĲШƣŸШŔƣƚШůċŰǃШċĬƻċŰƣċŊĲƚШƚƨĦőШċƚШƣőĲШ
ĦŸŰƻĲƖƚŔŸŰШ ŸŉШ ĤŔŸůċƚƚШ ŔŰƣŸШ ŰƨůĲƖŸƨƚШ ƓƖŸĬƨĦƣƚЯШ ĲЮŊЮЯШ ƚŸũŔĬШ ŉƨĲũЯШ ĤŔŸрŸŔũЯШ ƚŸŔũШ
ċůĲŰĬůĲŰƣЯШċĦƣŔƻċƣĲĬШ9ШůċƣĲƖŔċũШƣőċƣШĦċŰШĤĲШƨƚĲĬШċƚШċŰШċĬƚŸƖĤĲŰƣЯШ9ШĦċƣċũǃƚƣШ
ы ŔǍċůƨĬĬŔŰШĲƣШċũЮЯШΞΜΝΤьЮШÑőĲШcÑ9ШƓƖŸĦĲƚƚШůċǃШĤĲШĦũċƚƚŔǯĲĬШċƚШĲŔƣőĲƖШċШĬŔƖĲĦƣШŸƖШ
ĦċƣċũǃƣŔĦШcÑ9ШƓƖŸĦĲƚƚЮШfŰШƣőĲШĬŔƖĲĦƣШcÑ9ШƓƖŸĦĲƚƚЯШŸŰũǃШƽċƣĲƖШċŰĬШŉĲĲĬШċƖĲШőĲċƣĲĬШŔŰШ
ċШƖĲċĦƣŸƖШċƣШĬŔǭĲƖĲŰƣШƣĲůƓĲƖċƣƨƖĲШƖċŰŊĲƚЯШƽőŔũĲШƣőĲШĦċƣċũǃƣŔĦШcÑ9ШƓƖŸĦĲƚƚШƨƚĲƚШċШ
ĦċƣċũǃƚƣШы[ƨŰťĲШѼШüŔĲŊũĲƖЯШΞΜΝΜьЮ 

ÂǃƖŸũǃƚŔƚШŔƚШċШƓƖŸĦĲƚƚШƣőċƣШĦŸŰƻĲƖƣƚШőŔŊőШƚŸũŔĬƚШĦŸŰƣĲŰƣШƚƨĤƚƣƖċƣĲƚШŔŰƣŸШƻċũƨĲрċĬĬĲĬШ
ƓƖŸĬƨĦƣƚШƚƨĦőШċƚШĤŔŸĦőċƖЯШĤŔŸрŸŔũЯШċŰĬШƚǃŰŊċƚШĤǃШőĲċƣŔŰŊШŔŰШƣőĲШċĤƚĲŰĦĲШŸƖШũŸƽШ
ĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШŸǂǃŊĲŰШыÅĲǍċĲĲШĲƣШċũЮЯШΞΜΞΜьЮШfƣШŔƚШƨƚƨċũũǃШĦŸŰĬƨĦƣĲĬШŔŰШċŰШŔŰĲƖƣШŊċƚШ
ĲŰƻŔƖŸŰůĲŰƣШċƣШċƣůŸƚƓőĲƖŔĦШŸƖШƚũŔŊőƣũǃШőŔŊőШƓƖĲƚƚƨƖĲЯШċũƣőŸƨŊőШƻċĦƨƨůШĦŸŰĬŔƣŔŸŰƚШ
ŸƖШƓƖĲƚƚƨƖŔǍĲĬШőǃĬƖŸŊĲŰШыcьШċƖĲШƚŸůĲƣŔůĲƚШĲůƓũŸǃĲĬШы7ċũċŊƨƖƨůƨƖƣőǃШѼШ7őċƚťċƖЯШ
ΞΜΝΠьЮ 

ŰШŔũũƨƚƣƖċƣŔŸŰШŸŉШƣőĲШƓŸƚƚŔĤũĲШƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШƓƖŸĦĲƚƚĲƚШŸŉШ ?[ìШŔŰƣŸШ

ƻċũƨċĤũĲШ ƓƖŸĬƨĦƣƚШ ŔƚШ ƚőŸƽŰШ ŔŰШ [ŔŊƨƖĲШ ΝΣШĤĲũŸƽЮШÑőĲШ ŔŰƣĲŊƖċƣŔŸŰШ ŸŉШ ?Ш ċŰĬШ

ƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŔƚШůĲŰƣŔŸŰĲĬШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲШċƚШċШĤƖŸċĬũǃШ

ƚƣƨĬŔĲĬШċŰĬШƓƖŸůŔƚŔŰŊШǯĲũĬШШШыÂĲŰŊШĲƣШċũЮЯШΞΜΞΜбШìЮШìċŰŊШĲƣШċũЮЯШΞΜΞΟьЮШÑőĲƖůċũШĦŸŰƻĲƖƚŔŸŰШ

ŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŉƖŸůШőŔŊőрƚŸũŔĬШ ?ШŔƚШĦŸŰƚŔĬĲƖĲĬШċШƚƨŔƣċĤũĲШċƓƓƖŸċĦőШыÂĲŰŊШĲƣШċũЮЯШΞΜΞΜьЮШ 

ÅĲŊċƖĬŔŰŊШƣőĲШŔŰƣĲŊƖċƣŔŸŰШŸŉШőŔŊőрƚŸũŔĬШ ?ШċŰĬШŊċƚŔǯĦċƣŔŸŰЯШÂĲŰŊШĲƣШċũЮШыΞΜΞΜьШůĲŰƣŔŸŰШƣőĲШ

ůċŔŰШƓƖŸĬƨĦƣƚЯШƚƨĦőШċƚШƚǃŰŊċƚШċŰĬШĤŔŸĦőċƖЯШċƚШƽĲũũШċƚШċŰШĲǂċůƓũĲШŸŉШƚǃŰŊċƚШǃŔĲũĬШŸŉШ

ΝЯΡΡ  ůΟоťŊШƽŔƣőШċШĦċũŸƖŔǯĦШƻċũƨĲШŸŉШΡЯΟШ~sо ůΟЮШüőċŰŊ Ĳƣ ċũЮ ыΞΜΞΞьШŔŰƻĲƚƣŔŊċƣĲĬШċШőǃĤƖŔĬШ

ĤŔŸũŸŊŔĦċũШċŰĬШƣőĲƖůċũШƚǃƚƣĲůШŉŸƖШĦŸŰƻĲƖƣŔŰŊШƓũċƚƣŔĦрĦŸŰƣċŔŰŔŰŊШŉŸŸĬШƽċƚƣĲШŔŰƣŸШĲŰĲƖŊǃЮШ

ÑőĲШċƨƣőŸƖƚШċƚƚĲƚƚĲĬШƣőĲШĲŰĲƖŊǃШĤċũċŰĦĲШŸŉШƣőĲШƚǃƚƣĲůШċŰĬШŸĤƚĲƖƻĲĬШƣőċƣШƣőĲШƚǃƚƣĲůШ

ĦċŰШ ƓƖŸĦĲƚƚШ ƓũċƚƣŔĦрĦŸŰƣċŔŰŔŰŊШ ŉŸŸĬШ ƽċƚƣĲШ ċŰĬШ ƖĲĦŸƻĲƖШ ƖĲŰĲƽċĤũĲШ ĤŔŸŉƨĲũƚШ ċŰĬШ

ĤŔŸƖĲƚŸƨƖĦĲƚШыŔЮĲЮЯШĤŔŸŊċƚЯШƚǃŰŊċƚЯШċŰĬШĤŔŸĦőċƖьШŸŰШċŰШŔŰĬƨƚƣƖŔċũШƚĦċũĲЮШÑőĲШƚǃƚƣĲůќƚШ

ƚĦőĲůĲШŔƚШŔŰШ[ŔŊƨƖĲШΝΤШĤĲũŸƽЮШ ƣШƣőĲШƚċůĲШƣŔůĲЯШ~ĲŔШĲƣШċũЮШыΞΜΞΠьШŰŸƣĲШƣőċƣШƣőĲШ

ƣĲĦőŰŸũŸŊŔĦċũШƓƖŸĦĲƚƚШŸŉШŊċƚŔǯĦċƣŔŸŰШŔƚШŔŰƣƖŔĦċƣĲЯШċƚШŔƣШƖĲƕƨŔƖĲƚШƓƖĲĦŔƚĲШƖĲŊƨũċƣŔŸŰШŸŉШ

 
3Ш?]ШрШĬŔŊĲƚƣċƣĲ 



ΞΞ 
 

ĦŸŰĬŔƣŔŸŰƚ4ШШċŰĬШůċǃШőċƻĲШƖĲũċƣŔƻĲũǃШőŔŊőШĦċƓŔƣċũШŔŰƻĲƚƣůĲŰƣШċŰĬШŸƓĲƖċƣŔŰŊШĦŸƚƣƚЯШƽőŔĦőШ

ĦŸŰƚĲƕƨĲŰƣũǃШůċťĲШƣőŔƚШƣĲĦőŰŸũŸŊǃШƨŰƚƨŔƣċĤũĲШŉŸƖШƚůċũũрƚĦċũĲШƓƖŸĬƨĦƣŔŸŰЮШÅĲŊċƖĬŔŰŊШ

ƣőĲШċŔƖШŊċƚŔǯĦċƣŔŸŰШƓƖŸĦĲƚƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШċƣШΥΜΜШ҄9ЯШüЮШìċŰŊШĲƣШċũЮШыΞΜΞΠьШŰŸƣĲШƣőĲШ

ƖĲũċƣŔƻĲũǃШũŸƽШĦċũŸƖŔǯĦШƻċũƨĲШŸŉШƚǃŰŊċƚЯШƽŔƣőШċШůċǂŔůƨůШƻċũƨĲШŸŉШŸŰũǃШΣЯΟΡШ~sоůΟЯШƽőŔĦőШ

ũŔůŔƣƚШ ŔƣƚШ ċƓƓũŔĦċƣŔŸŰЮШ  ĲƻĲƖƣőĲũĲƚƚЯШ ƣőĲШ ċƨƣőŸƖƚШ ũŔƚƣШ ƚĲƻĲƖċũШ ƓŸƚƚŔĤũĲШ ŸƓƣŔůŔǍċƣŔŸŰШ

ƚŸũƨƣŔŸŰƚШƣŸШůŔƣŔŊċƣĲШƣőĲƚĲШŸĤƚƣċĦũĲƚШыŉŸƖШĲǂċůƓũĲЯШĦŸрĦŸůĤƨƚƣŔŸŰЯШĦŸрŊċƚŔǯĦċƣŔŸŰЯШ

ĲƣĦЮьЮ 

?ƖЮШÂċƚŔШ~ċťťŸŰĲŰЯШĦŸůƓċƖŔŰŊШŊċƚŔǯĦċƣŔŸŰШċŰĬШĦŸůĤƨƚƣŔŸŰШƣĲĦőŰŸũŸŊŔĲƚЯШĦŸŰƚŔĬĲƖƚШƣƽŸШ

ĦċƚĲƚаШƚůċũũрƚĦċũĲШƓŸƽĲƖШƓƖŸĬƨĦƣŔŸŰШċŰĬШůĲĬŔƨůрƚĦċũĲШìÑE5ШыƚĲĲШÑċĤũĲШΝШĤĲũŸƽьЮШìĲШ

ĦċŰШƚĲĲШƣőċƣШƣőĲШŊċƚŔǯĦċƣŔŸŰШƓƖŸĦĲƚƚШŔƚШůŸƖĲШĲǭŔĦŔĲŰƣШŉŸƖШƓŸƽĲƖШŊĲŰĲƖċƣŔŸŰШĦŸůƓċƖĲĬШƣŸ 

 
[ŔŊƨƖĲШΝΣЮ ÑőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШƣĲĦőŰŸũŸŊǃШŸŉШ ?[ìШы~ĲŔШĲƣШċũЮЯШΞΜΞΠьЮ 

 
4Ш[ŸƖШĲǂċůƓũĲЯШƣőĲШƓƖŸĦĲƚƚШƣĲůƓĲƖċƣƨƖĲШĦċŰШĤĲШũŔůŔƣĲĬШĤǃШƣőĲШċƚőШůĲũƣŔŰŊШƓŸŔŰƣШŸŉШƣőĲШƖċƽШůċƣĲƖŔċũЯШƣőĲШ
ƻċũƨĲШŸŉШƽőŔĦőШĦċŰШĤĲШΥΜΜШ҄9ЯШƽőŔĦőШŔŰШƣƨƖŰШũŔůŔƣƚШƣőĲШĦċũŸƖŔǯĦШƻċũƨĲШŸŉШƚǃŰŊċƚШċŰĬШƣőĲШĲǭŔĦŔĲŰĦǃШŸŉШƣőĲШ
ƓƖŸĦĲƚƚШШыÂĲĦĦőŔШѼШ7ċƖċƣŔĲƖŔЯШΞΜΝΦьЮ 
5ШìÑEШтШìċƚƣĲрƣŸрEŰĲƖŊǃ 



ΞΟ 
 

 

 
[ŔŊƨƖĲШΝΤЮШÑőĲШőǃĤƖŔĬШĤŔŸũŸŊŔĦċũШċŰĬШƣőĲƖůċũШĦŸŰƻĲƖƚŔŸŰШƚǃƚƣĲůШыüőċŰŊШĲƣШċũЮЯШΞΜΞΞь 

 

ĦŸůĤƨƚƣŔŸŰЯШƽőŔũĲШƣőĲШũċƣƣĲƖШŔƚШůŸƖĲШĲǭŔĦŔĲŰƣШŉŸƖШőĲċƣШƓƖŸĬƨĦƣŔŸŰЮШfŰШƣĲƖůƚШŸŉШŔŰƻĲƚƣůĲŰƣЯШ

ĦŸůĤƨƚƣŔŸŰШƣĲĦőŰŸũŸŊǃШƖĲƕƨŔƖĲƚШΝЯΦШƣŔůĲƚШůŸƖĲШŔŰƻĲƚƣůĲŰƣШƣőċŰШŊċƚŔǯĦċƣŔŸŰШŉŸƖШƚůċũũр

ƚĦċũĲШƓŸƽĲƖШŊĲŰĲƖċƣŔŸŰШċŰĬШΞЯΞШƣŔůĲƚШůŸƖĲШŉŸƖШůĲĬŔƨůрƚĦċũĲШìÑEЮШ 

fŰШĦċƚĲШŸŉШƣőĲШĦŸůĤŔŰċƣŔŸŰШŸŉШőŔŊőрƚŸũŔĬШ ?ШƽŔƣőШƓǃƖŸũǃƚŔƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЯШÂĲŰŊШĲƣШċũЮШ

ыΞΜΞΜьШƓƖŸƻŔĬĲШĲǂċůƓũĲƚШŸŉШċШΠΞӖШŔŰĦƖĲċƚĲШŔŰШĲũĲĦƣƖŔĦŔƣǃШƓƖŸĬƨĦƣŔŸŰШċƣШċШĤŔŸŊċƚШ9cÂШ

ƓũċŰƣЯШċƚШƽĲũũШċƚШĤŔŸрŸŔũШƓƖŸĬƨĦƣŔŸŰШƽŔƣőШċШĦċũŸƖŔǯĦШƻċũƨĲШŸŉШΤЯΤΥШ~sоťŊШыΡΞЯΞӖШŸŉШƣőĲШƣŸƣċũШ

ůċƚƚьШŸƖШƽŔƣőШċШőŔŊőĲƖШĦċũŸƖŔǯĦШƻċũƨĲШŸŉШΞΥЯΠΥШ~sоťŊШыΡΦЯΟΥӖШŸŉШƣőĲШƣŸƣċũШůċƚƚьШŔŰШƣőĲШĦċƚĲШ

ŸŉШůŔĦƖŸƽċƻĲШũŔƕƨĲŉċĦƣŔŸŰЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШċƨƣőŸƖƚШĦŸŰƚŔĬĲƖШƖĲƨƚŔŰŊШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШ

ŔŰШƣőĲШ ?ШƓƖŸĦĲƚƚШƣŸШŔŰĦƖĲċƚĲШĤŔŸŊċƚШǃŔĲũĬЮШ ƣШƣőĲШƚċůĲШƣŔůĲЯШċƚШ~ĲŔШĲƣШċũЮШыΞΜΞΠьШŰŸƣĲЯШ

ĲƻĲŰШƣőŸƨŊőШƓǃƖŸũǃƚŔƚШĲůŔƣƚШŉĲƽĲƖШƓŸũũƨƣċŰƣƚЯШƣőŔƚШƓƖŸĦĲƚƚШŔƚШũĲƚƚШĲǭŔĦŔĲŰƣШċŰĬШƖĲƕƨŔƖĲƚШ

ƣĲůƓĲƖċƣƨƖĲШĦŸŰƣƖŸũШĦŸůƓċƖĲĬШƣŸШŔŰĦŔŰĲƖċƣŔŸŰЮШfŰШċĬĬŔƣŔŸŰЯШƖĲŊċƖĬŔŰŊШƣőĲШĬŔŊĲƚƣċƣĲШ

ƓǃƖŸũǃƚŔƚЯШüЮШ ìċŰŊШ ĲƣШ ċũЮШ ыΞΜΞΠьШƖĲŉĲƖШ ƣŸШ ŰƨůĲƖŸƨƚШ ƓƨĤũŔĦċƣŔŸŰƚШ ŸŰШ ƣőĲШ ƓŸƣĲŰƣŔċũШ

ċƓƓũŔĦċƣŔŸŰƚШŸŉШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШƚƨĦőШċƚШƓǃƖŸрŸŔũЯШƓǃƖŸрŊċƚЯШċŰĬШƓǃƖŸрĦŸċũЮШcŸƽĲƻĲƖЯШ

ċĦĦŸƖĬŔŰŊШƣŸШƣőĲШċƨƣőŸƖƚЯШƣőĲШĦŸůƓũĲǂŔƣǃШŸŉШƓǃƖŸрŸŔũШĦŸůƓŸƚŔƣŔŸŰЯШƣőĲШũŸƽĲƖШĦċũŸƖŔǯĦШ

ƻċũƨĲШŸŉШƓǃƖŸрŊċƚШĦŸůƓċƖĲĬШƣŸШŰċƣƨƖċũШŊċƚЯШċŰĬШƣőĲШŰĲĲĬШƣŸШŔůƓƖŸƻĲШƣőĲШĲĦŸŰŸůŔĦШ

ĲǭŔĦŔĲŰĦǃШŸŉШƓǃƖŸрĦőċƖШƓƖŸĬƨĦƣŔŸŰШċƖĲШŉċĦƣŸƖƚШũŔůŔƣŔŰŊШƣőĲШƽŔĬĲƚƓƖĲċĬШƨƚĲШŸŉШƣőĲШċĤŸƻĲрШ

ůĲŰƣŔŸŰĲĬШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚЮШ 

 



ΞΠ 
 

ÑċĤũĲШΝЮШÑĲĦőŰŸũŸŊǃШĦŸůƓċƖŔƚŸŰ 

GASIFICATION COMBUSTION 

CASE 1: SMALL SCALE POWER PRODUCTION 

Å Biomass or residue Ą gas productionĄ gas 
cleaning Ą gas use in a gas engine Ą heat 
recovery 

Å Efficiencies: 
Å Power up to 35 % 
Å Heat up to 55 % 

Å Investment for 1 MW
e
: 

Å Drum gasifier 3 MW
fuel
ЯШΠΜΜШťқ 

Å ]ċƚШĦũĲċŰŔŰŊЯШΝΜΜШťқ 
Å ]ċƚШĲŰŊŔŰĲЯШΡΜΜШťқ 
Å 7ŸŔũĲƖЯШΟΜΜШťқ 
Å Ñ§Ñ xаШΝШΟΜΜШťқ 

Å Biomass or residue Ą combustion Ą steam 
generation in a boiler Ą steam turbine + flue 
gas cleaning  

Å Efficiencies: 
Å Power up to 25 % 
Å Heat up to 65 % 

Å Investment for 1 MW
e
: 

Å Grate combustor 4 MW
fuel
ЯШΡΜΜШťқ 

Å 7ŸŔũĲƖЯШΦΜΜШťқ 
Å ÉƣĲċůШƣƨƖĤŔŰĲЯШΥΜΜШťқ 
Å ]ċƚШĦũĲċŰŔŰŊЯШΟΜΜШťқ 
Å Ñ§Ñ xаШΞШΡΜΜШťқ 

CASE 2: MEDIUM SCALE WTE 

Å Waste Ą gas productionĄ gas cleaning Ą 
gas use in a gas engine Ą heat recovery 
 

Å Efficiencies: 
Å Power up to 40 % 
Å Heat up to 45 % 

Å Investment for 10 MW e: 
Å 6 * Drum gasifier 5 MWfuelЯШΣШ~қ 
Å ]ċƚШĦũĲċŰŔŰŊЯШΞЯΡШ~қ 
Å ΡШйШΞШ~ìШŊċƚШĲŰŊŔŰĲЯШΥШ~қ 
Å 7ŸŔũĲƖЯШΠЮΡШ~қ 
Å Ñ§Ñ xаШΞΝШ~қ 

Å Waste Ą combustion Ą steam generation 
in a boiler Ą steam turbine Ą flue gas 
cleaning  

Å Efficiencies: 
Å Power up to 20 % 
Å Heat up to 65 % 

Å Investment for 10 MW e: 
Å Grate combustor 50 MWfuelЯШΝΞШ~қ 
Å 7ŸŔũĲƖЯШΝΜШ~қ 
Å ÉƣĲċůШƣƨƖĤŔŰĲЯШΣШ~қ 
Å ]ċƚШĦũĲċŰŔŰŊЯШΝΥШ~қ 
Å Ñ§Ñ xаШΠΣШ~қ 

NO LIMIT IN POWER PLANT SIZE: AMOUNT OF MODULES CAN BE INCREASED! 

 

fŰШƣĲƖůƚШŸŉШƓƖŸĦĲƚƚŔŰŊШŸŉШƣőĲШƓũċƚƣŔĦрĦŸŰƣċůŔŰċƣĲĬШƖċƽШůċƣĲƖŔċũЯШũрÅƨůċŔőŔШĲƣШċũЮШыΞΜΞΞьШ

ĦŸŰĦũƨĬĲШƣőċƣЯШċũƣőŸƨŊőШƣőĲШƚĲƓċƖċƣĲШƓǃƖŸũǃƚŔƚШŸŉШƣőĲШĤŔŸůċƚƚШŸƖШƓũċƚƣŔĦШƽċƚƣĲШőċƚШ

ƖĲċĦőĲĬШċ ƖĲũċƣŔƻĲũǃШőŔŊőШƣĲĦőŰŸũŸŊǃШƖĲċĬŔŰĲƚƚШũĲƻĲũШыŉŸƖШĲǂċůƓũĲЯШċƓƓũŔĲĬШĬĲůŸŰƚƣƖċƣŔŸŰШ

ƖĲŊċƖĬŔŰŊШƓǃƖŸũǃƚŔƚШŸŔũШƓƖŸĬƨĦƣŔŸŰьЯШƣőĲШĦŸрƓǃƖŸũǃƚŔƚШŸŉШƓũċƚƣŔĦШċŰĬШĤŔŸůċƚƚШőċƚШŰŸƣШǃĲƣШ

ƖĲċĦőĲĬШƣőĲШƚċůĲШũĲƻĲũШыƚĲĲШ[ŔŊƨƖĲШΝΥШĤĲũŸƽьЮШ ĲƻĲƖƣőĲũĲƚƚЯШcŔũĤĲƖШĲƣШċũЮШыΞΜΞΠьШċƖŊƨĲШ

ƣőċƣШ ƣőĲƖůŸĦőĲůŔĦċũШ ĦŸŰƻĲƖƚŔŸŰШ ĦċŰШ ĲũŔůŔŰċƣĲШ ƓũċƚƣŔĦШ ŉƖŸůШ ƣőĲШ ƖċƽШ ůċƣĲƖŔċũЮШ

 ƨůĲƖŔĦċũũǃЯШ ƣőĲШ ċƨƣőŸƖƚШ ƚőŸƽШ ƣőċƣШ љΣΜΜ҄9ҾΝΞůŔŰШ ŔƚШ ƚƨǭŔĦŔĲŰƣЯШ ƽőĲƖĲċƚШ

ΠΡΜ҄9ҾΝΞůŔŰШůċǃШŰŸƣШŉŸƖШƣőĲШĲũŔůŔŰċƣŔŸŰШŸŉШƓũċƚƣŔĦњШыcŔũĤĲƖШĲƣШċũЮЯШΞΜΞΠЯШƓЮШΝΝьШċŰĬШ

љ?ĲƚƓŔƣĲШƣőĲШŰĲĲĬШŉŸƖШŉƨƖƣőĲƖШƖĲƚĲċƖĦőЯШŸƨƖШƚƣƨĬǃШƚőŸƽĲĬШƣőċƣШƣőĲШƓǃƖŸũǃƚŔƚШŸŉШƓũċƚƣŔĦр

ĦŸŰƣċůŔŰċƣĲĬШĤŔŸůċƚƚШĦċŰШĤĲШċŰШŔůƓŸƖƣċŰƣШƓċƣőƽċǃШŉŸƖШĦċƖĤŸŰШċŰĬШŰƨƣƖŔĲŰƣШƖĲĦǃĦũŔŰŊЮШ

fƣШċƻŸŔĬƚШƣőĲŔƖШƣŸƣċũШũŸƚƚШŔŰШƽċƚƣĲШŔŰĦŔŰĲƖċƣŔŸŰШċŰĬШĲǂƓċŰĬƚШƣőĲШƖċŰŊĲШŸŉШƓŸƚƚŔĤũĲШĤŔŸůċƚƚШ



ΞΡ 
 

ƣŸШƓƖŸĬƨĦĲШĤŔŸĦőċƖрĤċƚĲĬШ9ШƚŔŰťƚњШыΞΜΞΠЯШƓЮ ΝΝьЮШ~ĲŔШĲƣШċũЮШыΞΜΞΠьШƚƨƓƓŸƚĲШƣőċƣШĦċƣċũǃƣŔĦШ

ƓǃƖŸũǃƚŔƚоŊċƚŔǯĦċƣŔŸŰШŸŉШƓũċƚƣŔĦрĦŸŰƣċŔŰŔŰŊШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣċƣĲШƽŔƣőШƖĲĬШůƨĬШċŰĬШĦŸƓƓĲƖШ

ƚũċŊШċƚШĦċƣċũǃƚƣƚШŔƚШċ ƓƖŸůŔƚŔŰŊШƣĲĦőŰŸũŸŊǃЮШÑőĲШƓƖŔŰĦŔƓũĲƚШŸŉШƣőŔƚШƚŸũƨƣŔŸŰШċƖĲШŔŰШ[ŔŊƨƖĲ ΝΦШ

ĤĲũŸƽЮ 

ÑőĲШŉŸũũŸƽŔŰŊШƣǃƓĲШŸŉШƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШŸŉШĤŔŸůċƚƚШтШcÑ9ШтШŔƚШŸŉШƓċƖƣŔĦƨũċƖШ

ŔŰƣĲƖĲƚƣШĬƨĲШƣŸШŔƣƚШƚƓĲĦŔǯĦШĦőċƖċĦƣĲƖŔƚƣŔĦƚЮШÉĲũƻċƖċŢШĲƣШċũЮШыΞΜΞΞьЯШƓƖŸƻŔĬŔŰŊШċŰШĲǂƣĲŰƚŔƻĲШ

ũŔƚƣШŸŉШƚƣƨĬŔĲƚШŸŰШcÑ9ШŸŉШĤŔŸůċƚƚЯШŰŸƣĲШƣőċƣШĦċƖĤŸŰрƖŔĦőШőǃĬƖŸĦőċƖШċŰĬШŸƖŊċŰŔĦрƖŔĦőШ

ũŔƕƨŸƖ6ШċƖĲШƣőĲШůċŔŰШƓƖŸĬƨĦƣƚШŸŉШcÑ9ШŸŉШƽĲƣШĤŔŸůċƚƚЮШfŰШƓċƖƣŔĦƨũċƖЯШƣőĲШċƨƣőŸƖƚШŰŸƣĲШƣőċƣШ

cÑ9ШĦŸŰƻĲƖƣƚШƣőĲШĤŔŸůċƚƚШƽŔƣőШċШĬƖǃШƚŸũŔĬШĤĲƣƽĲĲŰШΝΡӖШċŰĬШΞΡӖ7ЮШfƣШůĲċŰƚШƣőċƣЯШƨŰũŔťĲШ

ƓǃƖŸũǃƚŔƚШċŰĬШŊċƚŔǯĦċƣŔŸŰЯШcÑ9ШĬŸĲƚШŰŸƣШƖĲƕƨŔƖĲШĬƖǃŔŰŊШŸŉШĤŔŸůċƚƚШċŰĬЯШŔŰШĦŸůĤŔŰċƣŔŸŰШ

ƽŔƣőШũŸƽĲƖШƣĲůƓĲƖċƣƨƖĲШŸŉШƣőĲШƓƖŸĦĲƚƚЯШƓƖŸƻŔĬĲƚШůŸƖĲШĲŰĲƖŊǃрĲǭŔĦŔĲŰƣШĦŸŰƻĲƖƚŔŸŰШŸŉШƣőĲШ

ĬŔŊĲƚƣċƣĲШы9ċƣĲŰċĦĦŔШĲƣШċũЮЯШΞΜΞΞбШ[ċƖƖƨШĲƣШċũЮЯШΞΜΞΠбШ]ċůċƖċũċũċŊĲШĲƣШċũЮЯШΞΜΞΡбШÅŸůċŰŸШ

ĲƣШċũЮЯШΞΜΞΟбШìЮШìċŰŊШĲƣШċũЮЯШΞΜΞΟьЮШÑőĲШċƨƣőŸƖƚШŰŸƣĲШƣőċƣЯШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШŉĲĲĬƚƣŸĦťШ

ĦŸůƓŸƚŔƣŔŸŰЯШċШőǃĬƖŸĦőċƖШĦċŰШĤĲШƨƣŔũŔǍĲĬШŔŰШĬŔǭĲƖĲŰƣШƽċǃƚЯШƚƨĦőШċƚШċШƖĲŰĲƽċĤũĲШŉƨĲũ8ЯШ

ƚŸŔũШċůĲŰĬůĲŰƣЯШĦċƖĤŸŰШƚĲƕƨĲƚƣƖċƣŔŸŰЯШĲŰőċŰĦŔŰŊШ ?ШƓĲƖŉŸƖůċŰĦĲЯШċŰĬШĦċƖĤŸŰрĤċƚĲĬШ

ůċƣĲƖŔċũШ ƓƖŸĬƨĦƣŔŸŰЮШfŰШ ċĬĬŔƣŔŸŰЯШ]ċůċƖċũċũċŊĲШ ĲƣШ ċũЮШ ыΞΜΞΡьШċƖŊƨĲШ ƣőċƣЯШ ƨŰũŔťĲШ

ŔŰĦŔŰĲƖċƣŔŸŰЯШcÑ9ШŸŉШƓũċƚƣŔĦрĦŸŰƣċůŔŰċƣĲĬШĬŔŊĲƚƣċƣĲШƖĲũĲċƚĲƚШĤŸƣőШĤŔŸŊĲŰŔĦШċŰĬШŉŸƚƚŔũШ

ĦċƖĤŸŰШŔŰƣŸШƣőĲШǯŰċũШőǃĬƖŸĦőċƖШƓƖŸĬƨĦƣЮШ~ĲŔШĲƣШċũЮШыΞΜΞΠьШċũƚŸШőŔŊőũŔŊőƣШƣőĲШċĬƻċŰƣċŊĲƚШŸŉШ

ŰŸШĬƖǃŔŰŊЯШƖĲũċƣŔƻĲũǃШůŔũĬШƓƖŸĦĲƚƚШĦŸŰĬŔƣŔŸŰƚЯШũŸƽШĲůŔƚƚŔŸŰƚШċŰĬШƓŸũũƨƣŔŸŰЯШőŔŊőШƻċũƨĲр

ċĬĬĲĬШƓƖŸĬƨĦƣƚЯШċŰĬШőŔŊőĲƖШĲŰĲƖŊǃШ ƓŸƣĲŰƣŔċũШƖĲĦŸƻĲƖĲĬШ ĦŸůƓċƖĲĬШƣŸШŔŰĦŔŰĲƖċƣŔŸŰЯШ

ũċŰĬǯũũŔŰŊЯШĦŸůƓŸƚƣŔŰŊЯШŸƖШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰЮШ ƣШƣőĲШƚċůĲШƣŔůĲЯШċƚШƣőĲШċƨƣőŸƖƚШŰŸƣĲЯШ

cÑ9ШŔƚШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШőŔŊőШĲƕƨŔƓůĲŰƣШĦŸƚƣƚШċŰĬШċШőŔŊőШƣőƖĲƚőŸũĬШŉŸƖШƓƖŸĬƨĦƣШƚċũĲƚЮ 

ÅĲŊċƖĬŔŰŊШƣőĲШƓƖċĦƣŔĦċũШċƓƓũŔĦċƣŔŸŰШŸŉШcÑ9ЯШĬĲƚƓŔƣĲШċШƚŔŊŰŔǯĦċŰƣШŰƨůĤĲƖШŸŉШcÑ9рƖĲũċƣĲĬШ

ƚĦŔĲŰƣŔǯĦШƓƨĤũŔĦċƣŔŸŰƚШċŰĬШƓċƣĲŰƣƚЯШċƚШƽĲũũШċƚШůċŰǃШƓŔũŸƣШƓũċŰƣƚШċŰĬШƚŸůĲШŉƨũũрƚĦċũĲШ

ƓũċŰƣƚЯШƣőŔƚШƣĲĦőŰŸũŸŊǃШŔƚШĦƨƖƖĲŰƣũǃШƨŰĬĲƖŊŸŔŰŊШċ ƓőċƚĲШŸŉШĲƻŸũƨƣŔŸŰШыÅŸůċŰŸШĲƣШċũЮЯШ

ΞΜΞΟьЮШEƻĲŰШƣőŸƨŊőШcÑ9ШƚƣċŰĬƚШŸƨƣШċůŸŰŊШŸƣőĲƖШƣőĲƖůŸĦőĲůŔĦċũШůĲƣőŸĬƚШŔŰШƣőċƣШŔƣШĬŸĲƚШ

 
6ШũƚŸШťŰŸƽŰШċƚШċƕƨĲŸƨƚШcÑ9ШũŔƕƨŔĬШ 
7ШĦĦŸƖĬŔŰŊШƣŸШŸƣőĲƖШƚŸƨƖĦĲƚШŸŉШŔŰŉŸƖůċƣŔŸŰЯШĬƖǃШƚŸũŔĬШĦŸŰƣĲŰƣШƻċũƨĲШůŔŊőƣШĤĲШŉƖŸůШΝΜӖШƣŸШΞΡӖШы9ċƣĲŰċĦĦŔШ
ĲƣШċũЮЯШΞΜΞΞьЯШŸƖШŉƖŸůШΞΜӖШƣŸШΡΜӖШыƚĲĲШ ƓƓĲŰĬŔǂШΤьЮШÑőĲШƖĲƕƨŔƖĲĬШĬƖǃШůċƣƣĲƖШĦŸŰƣĲŰƣШŔƚШƓƖŸĤċĤũǃШċĦőŔĲƻċĤũĲШ
ŉŸƖШƣőĲШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣЯШċƚШŔƣШŔŰƻŸũƻĲƚШƣőĲШŢŸŔŰƣШŸƓĲƖċƣŔŸŰШŸŉШƣőĲШƣƖċĬŔƣŔŸŰċũШƽĲƣШ ?ШƖĲċĦƣŸƖШċŰĬШÉ7ÅЮ 
8Ш[ŸƖШĲǂċůƓũĲЯШőǃĬƖŸĦőċƖШŔƚШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШċШƖĲũċƣŔƻĲũǃШőŔŊőШĦċũŸƖŔǯĦШƻċũƨĲШƖċŰŊŔŰŊШŉƖŸůШΝΡШƣŸШΞΜШ~sоťŊШ
ы9ċƣĲŰċĦĦŔШĲƣШċũЮЯШΞΜΞΞьЯШŸƖШƖċŰŊŔŰŊШŉƖŸůШΝΠЯΟΤШƣŸШΟΟЯΞΝШ~sоťŊШы~ċƖǍĤċŰШĲƣШċũЮЯШΞΜΞΞьЮ 



ΞΣ 
 

ŰŸƣШƖĲƕƨŔƖĲШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊЯШƣőĲШƓċĦĲШŸŉШƣőŔƚШƣĲĦőŰŸũŸŊǃШƣƖċŰƚŔƣŔŸŰШŉƖŸůШũċĤŸƖċƣŸƖǃШ

ƖĲƚĲċƖĦőШƣŸШĦŸůůĲƖĦŔċũШƨƚĲШŔƚШƚũŸƽШы[ċƖƖƨШĲƣШċũЮЯШΞΜΞΠьЮШÑőĲШċƨƣőŸƖƚШőŔŊőũŔŊőƣШƣƖċŰƚŔƣŔŸŰШ

ĤċƖƖŔĲƖƚЯШƚƨĦőШ ċƚШ ƖĲŊƨũċƣŸƖǃШ ĦŸŰƚƣƖċŔŰƣƚЯШ ůċƖťĲƣШ ċĦĦĲƓƣċŰĦĲЯШ ŔŰƚƨǭŔĦŔĲŰĦǃШ ŸŉШ

ŔŰƻĲƚƣůĲŰƣƚЯШĦŸůƓĲƣŔƣŔƻĲŰĲƚƚШŸŉШőǃĬƖŸĦőċƖЯШċŰĬШƚƨĤƚƣċŰƣŔċũШĲŰĲƖŊǃШĦŸŰƚƨůƓƣŔŸŰЮШƣШƣőĲШ

ƚċůĲШƣŔůĲЯШċůŸŰŊШƣőĲШΞΠШĦŸůƓċŰŔĲƚШƚƨƖƻĲǃĲĬШƣőċƣШƨƚĲШcÑ9ШŔŰШƣőĲŔƖШŸƓĲƖċƣŔŸŰƚЯШůŸƖĲШ

ƣőċŰШΥΜӖШĲůƓũŸǃШƣőŔƚШƣĲĦőŰŸũŸŊǃШŔŰШƽċƚƣĲШůċŰċŊĲůĲŰƣШŸŉШƚĲƻĲƖċũШĤŔŸůċƚƚĲƚШċŰĬШ

ƖĲƚŔĬƨċũƚЯШΡΠӖШŔŰШĤŔŸĦŸċũШƓƖŸĬƨĦƣŔŸŰЯШΡΥӖШŔŰШŰƨƣƖŔĲŰƣШƖĲĦŸƻĲƖǃЯШċŰĬШΟΟӖШŔŰШċĬƻċŰĦĲĬШ

ůċƣĲƖŔċũƚЮШÑőƨƚЯШċƚШƣőĲШċƨƣőŸƖƚШůĲŰƣŔŸŰЯШcÑ9ќƚШƓŸƣĲŰƣŔċũШŔƚШĦũĲċƖШŉŸƖШƚĲƻĲƖċũШƚĲĦƣŸƖƚЮШfŰШ

ċĬĬŔƣŔŸŰЯШŔŰШƣĲƖůƚШŸŉШĲŰĲƖŊǃШĲǭŔĦŔĲŰĦǃШċŰĬШůċǂŔůƨůШƓŸƚƚŔĤũĲШċůŸƨŰƣШŸŉШĲŰĲƖŊǃШċŰĬШ

ĤŔŸƓƖŸĬƨĦƣƚШ ƖĲĦŸƻĲƖǃЯШ ?Ш ŔŰƣĲŊƖċƣŔŸŰШ ƽŔƣőШ cÑ9Ш ŔƚШ őŔŊőũŔŊőƣĲĬШ ċůŸŰŊШ ŸƣőĲƖШ

ƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШƣĲĦőŰŸũŸŊŔĲƚШы[ċƖƖƨШĲƣШċũЮЯШΞΜΞΠбШÅŸůċŰŸШĲƣШċũЮЯШΞΜΞΟбШìЮШ

ìċŰŊШĲƣШċũЮЯШΞΜΞΟьЮШÅĲŊċƖĬŔŰŊШƣőĲШŰċƣŔŸŰċũШůċƖťĲƣЯШŉŸƖШĲǂċůƓũĲЯШŔƣШŔƚШŔŰƣĲƖĲƚƣŔŰŊШƣŸШŰŸƣĲШ

ƣőċƣЯШĦŸŰƚŔĬĲƖŔŰŊШcÑ9ШċƓƓũŔĦċƣŔŸŰƚШŔŰШƻċƖŔŸƨƚШĦŸƨŰƣƖŔĲƚЯШÅŸůċŰŸШĲƣШċũЮШыΞΜΞΟЯШƓЮШΡьШĦŔƣĲШ

ƣőĲШĲǂċůƓũĲШŸŉШ[ŔŰũċŰĬа 

fŰШsċŰƨċƖǃШΞΜΞΜЯШċШƓũċŰƣШŔŰШcĲŔŰŸũċЯШ[ŔŰũċŰĬЯШĦċƓċĤũĲШŸŉШƓƖŸĦĲƚƚŔŰŊШΞΜЯΜΜΜШ
ƣŸŰƚоǃĲċƖШŸŉШĤŔŸũŸŊŔĦċũШƚũƨĬŊĲЯШċũƚŸШƽĲŰƣШŔŰƣŸШŸƓĲƖċƣŔŸŰЮШ9р]ƖĲĲŰќƚШƓċƣĲŰƣĲĬШ
ƚŸũƨƣŔŸŰШŉŸƖШĲǭŔĦŔĲŰƣШĦőĲůŔĦċũШőĲċƣШŊĲŰĲƖċƣŔŸŰШĲũŔůŔŰċƣĲƚШƣőĲШŰĲĲĬШŉŸƖШĦŸƚƣũǃШ
ĲǂƣĲƖŰċũШőĲċƣШŊĲŰĲƖċƣŔŸŰЮШfƣШŔƚШƚŸШĲǭŔĦŔĲŰƣШƣőċƣЯШŸŰĦĲШƚƣċƖƣĲĬШƨƓЯШŔƣШƖĲƕƨŔƖĲƚШŰŸШ
ĲǂƣĲƖŰċũШőĲċƣЮ 

9ŸŰƚŔĬĲƖŔŰŊШĲŰĲƖŊǃШƖĲĦŸƻĲƖǃШŉƖŸůШƣőĲШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣċƣĲЯШ9ċƣĲŰċĦĦŔШĲƣШċũЮШыΞΜΞΞьШ

ƓƖŸƻŔĬĲШƓŸƚƚŔĤũĲШƚŸũƨƣŔŸŰƚШŉŸƖШ ?ШŔŰƣĲŊƖċƣŔŸŰШƽŔƣőШƓǃƖŸũǃƚŔƚШċŰĬШcÑ9ЯШőŔŊőũŔŊőƣŔŰŊШƣőĲШ

ĬŔǭĲƖĲŰĦĲШĤĲƣƽĲĲŰШƣőĲƚĲШƓƖŸĦĲƚƚĲƚШċŰĬШƨƣŔũŔƚċƣŔŸŰШŸŉШƣőĲШŸƨƣĦŸůĲШƓƖŸĬƨĦƣƚШыƚĲĲШ

[ŔŊƨƖĲ ΞΜШĤĲũŸƽьЮШ ?ĲƚƓŔƣĲШ ƣĲĦőŰŸũŸŊŔĦċũШ ĦċƓċĤŔũŔƣŔĲƚЯШ ƓƖċĦƣŔĦċũШ ċƓƓũŔĦċƣŔŸŰƚШ ŸŉШ

ŊċƚŔǯĦċƣŔŸŰоƓǃƖŸũǃƚŔƚоcÑ9ШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШċƖĲШƚƣŔũũШũŔůŔƣĲĬШыìЮШìċŰŊШĲƣШċũЮЯШΞΜΞΟбШüЮ ìċŰŊШ

ĲƣШċũЮЯШΞΜΞΠьЮШ9ċƣĲŰċĦĦŔШĲƣШċũЮШыΞΜΞΞьШċũƚŸШůĲŰƣŔŸŰШĦƖŔƣŔĦċũШċƚƓĲĦƣƚЯШƚƨĦőШċƚШĲĦŸŰŸůŔĦШ

ŔƚƚƨĲƚЯШƚĦċũĲрƨƓШĬŔǭŔĦƨũƣŔĲƚЯШƖċƽШƚƨĤƚƣƖċƣĲШĦőċƖċĦƣĲƖŔƚƣŔĦƚШċŰĬШƻċƖŔċĤŔũŔƣǃЯШċƚőШĦŸŰƣĲŰƣШŔŰШ

ĦőċƖЯШũŔůŔƣĲĬШƚƣċŰĬċƖĬƚЯШőŔŊőШƣĲůƓĲƖċƣƨƖĲƚЯШċŰĬШŔŰƣĲŰƚĲШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШƖĲƕƨŔƖĲůĲŰƣƚШ

ыŉŸƖШƓǃƖŸũǃƚŔƚШċŰĬШŊċƚŔǯĦċƣŔŸŰьЯШĦŸůƓũŔĦċƣĲĬШƖĲĦŸƻĲƖǃШŸŉШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚЯШĲƣĦЮШ ĦĦŸƖĬŔŰŊШ

ƣŸШuŸƻċĨŔħ Ĳƣ ċũЮШыΞΜΞΞьЯШŸŰĲШŸŉШƣőĲШůċŔŰШũŔůŔƣŔŰŊШŉċĦƣŸƖƚШŉŸƖШĬŔŊĲƚƣċƣĲШƣőĲƖůŸĦőĲůŔĦċũШ

ĦŸŰƻĲƖƚŔŸŰШŔƚШŔƣƚШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЯШƽőŔĦőШƚőŸƨũĬШĤĲШũĲƚƚШƣőċŰШΟΜӖ9ЮШ 

 
9ШÑőŔƚШŉċĦƣŸƖШŔƚШƓƖŸĤċĤũǃШƖĲũċƣĲĬШƣŸШŊċƚŔǯĦċƣŔŸŰШċŰĬШƓǃƖŸũǃƚŔƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЮ 



ΞΤ 
 

 
[ŔŊƨƖĲШΝΥЮШÑÅx10ШũĲƻĲũШŸŉШĤŔŸůċƚƚЯШƓũċƚƣŔĦШċŰĬШыĤŔŸůċƚƚрƓũċƚƣŔĦьШŉŸƖШĤŔŸрŸŔũЯШĤŔŸĦőċƖШы ũрÅƨůċŔőŔШ
ĲƣШċũЮЯШΞΜΞΞьЮ 

 

 
[ŔŊƨƖĲШΝΦЮШ9ċƣċũǃƣŔĦШƓǃƖŸũǃƚŔƚоŊċƚŔǯĦċƣŔŸŰШŸŉШƓũċƚƣŔĦрĦŸŰƣċŔŰŔŰŊШ ?[ì11ШƨƚŔŰŊШƖĲĬШůƨĬоĦŸƓƓĲƖШ
ƚũċŊШƨŰĬĲƖШ9§Ξо9cΠШċƣůŸƚƓőĲƖĲШы~ĲŔШĲƣШċũЮЯШΞΜΞΠЯШƓЮШΝΜьЮ 

 

 
10ШÑÅxШрШÑĲĦőŰŸũŸŊǃШÅĲċĬŔŰĲƚƚШxĲƻĲũ 
11ШŰċĲƖŸĤŔĦШ?ŔŊĲƚƣċƣĲШŉƖŸůШ[ŸŸĬШìċƚƣĲ 



ΞΥ 
 

 
[ŔŊƨƖĲШΞΜЮШfŰƣĲŊƖċƣŔŸŰШŸŉШ ?ШƽŔƣőШыċьШƓǃƖŸũǃƚŔƚЯШыĤьШcÑ9аШƚƣƖċƣĲŊŔĲƚШŉŸƖШĲŰĲƖŊǃШƖĲĦŸƻĲƖǃШы9ċƣĲŰċĦĦŔШ
ĲƣШċũЮЯШΞΜΞΞьЮ 

 

ÑőĲШ ŰĲǂƣШ ƓŸƚƚŔĤũĲШ ƓċƣőƽċǃШ ŸŉШ ĲŰĲƖŊǃШ ƖĲĦŸƻĲƖǃШ ŉƖŸůШ ƣőĲШ ĬŔŊĲƚƣċƣĲШ ƚŸũŔĬШ ŉƖċĦƣŔŸŰƚШ

ůĲŰƣŔŸŰĲĬШŔŰШƣőĲШƓƨĤũŔĦċƣŔŸŰƚШŔƚШĦŸůĤƨƚƣŔŸŰ12ЯШċƚШƽĲũũШċƚШĦŸрĦŸůĤƨƚƣŔŸŰШыxŸŊċŰШѼШ

éŔƚƻċŰċƣőċŰЯШΞΜΝΦбШ ŸƽċťШѼШ9ǍĲťċŮċЯШΞΜΞΠбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьЮШüЮШìċŰŊШĲƣШċũЮШыΞΜΞΠьШ

ƓƖŸƻŔĬĲШĲǂċůƓũĲƚШŸŉШƚƣƨĬŔĲƚШŸŰШƚŸũŔĬШĬŔŊĲƚƣċƣĲШċƚШċШŉĲĲĬƚƣŸĦťШŉŸƖШĦŸůĤƨƚƣŔŸŰШċŰĬШ

ůĲŰƣŔŸŰШƣőċƣШƣőĲШĦċũŸƖŔǯĦШƻċũƨĲШŸŉШƚŸũŔĬШĬŔŊĲƚƣċƣĲШŔƚШĦŸůƓċƖċĤũĲШƣŸШƣőċƣШŸŉШƽŸŸĬЮШ ŸƽċťШ

ѼШ9ǍĲťċŮċШыΞΜΞΠьШƚőŸƽШƣőċƣШŔƣШŔƚШƓŸƚƚŔĤũĲШƣŸШƓƖŸĬƨĦĲШƓĲũũĲƣƚШƽŔƣőШċШĦċũŸƖŔǯĦШƻċũƨĲШŸŉШ

ΝΥЯΞ ~sоťŊШŉƖŸůШĬŔŊĲƚƣċƣĲШƚŸũŔĬШŉƖċĦƣŔŸŰƚШƽŔƣőШċШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŸŉШΝΠЯΟӖЯШƽőŔĦőШŔƚШĲƻĲŰШ

őŔŊőĲƖШƣőċŰШƣőĲШĦċũŸƖŔǯĦШƻċũƨĲШŸŉШƽŸŸĬШƓĲũũĲƣƚШыΝΣШ~sоťŊШŸŰШċƻĲƖċŊĲьЮШ?ǍŔĲĬǍŔĦШĲƣШċũЮШыΞΜΞΝьШ

ĦŸŰĦũƨĬĲШƣőċƣШĬŔŊĲƚƣċƣĲШŉƖŸůШċŊƖŔĦƨũƣƨƖċũШĤŔŸŊċƚШƓũċŰƣƚШƚƣƨĬŔĲĬШĦċŰШĤĲШċШĦŸůĤƨƚƣŔŸŰШ

ŉƨĲũЮШÑőĲШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƚċůƓũĲƚШƖċŰŊĲĬШŉƖŸůШΝΝЯΦШƣŸШΝΞЯΞӖЯШċŰĬШƣőĲШ

 
12ШÖƚŔŰŊШƣőĲШƓƨĤũŔĦċƣŔŸŰƚШƖĲƻŔĲƽĲĬЯШƣőĲШƣĲƖůƚШљĦŸůĤƨƚƣŔŸŰњШċŰĬШљŔŰĦŔŰĲƖċƣŔŸŰњШċƖĲШƨƚĲĬШŔŰƣĲƖĦőċŰŊĲċĤũǃШ
ŔŰШƣőŔƚШƖĲƓŸƖƣЮ 



ΞΦ 
 

ĦċũŸƖŔǯĦШƻċũƨĲШƖċŰŊĲĬШŉƖŸůШΝΡЯΟΠШ~sоťŊШƣŸШΝΥЯΠΝШ~sоťŊЮШÑőĲШċƨƣőŸƖƚШċũƚŸШŰŸƣĲШƣőċƣШƣőŔƚШ

ŉƨĲũШŔƚШƓƖĲŉĲƖċĤũĲШƣŸШĤŔŸŊċƚШƓũċŰƣШŉĲĲĬƚƣŸĦťЮШñŔċŸШĲƣШċũЮШыΞΜΞΞьШƚőŸƽШƣőċƣЯШƨŰĬĲƖШĲĦŸр

ŔŰĬƨƚƣƖŔċũШ ƓċƖťШ ĦŸŰĬŔƣŔŸŰƚШ ƽŔƣőШ ĲǂŔƚƣŔŰŊШ ƣĲĦőŰŸũŸŊŔĦċũШ ŉċĦŔũŔƣŔĲƚЯШ ƽőĲƖĲШ ĬŔŊĲƚƣċƣĲШ

ƣƖċŰƚƓŸƖƣċƣŔŸŰШĦŸƚƣƚШċƖĲШŰĲŊũŔŊŔĤũĲЯШĬŔŊĲƚƣċƣĲШŔŰĦŔŰĲƖċƣŔŸŰШċŉƣĲƖШĬƖǃШ ?ШĬĲůŸŰƚƣƖċƣĲĬШ

ůŸƖĲШŉċƻŸƨƖċĤũĲШĲĦŸũŸŊŔĦċũШċŰĬШĲĦŸŰŸůŔĦШŔŰĬŔĦċƣŸƖƚШƣőċŰШũċŰĬǯũũШċŰĬШĦŸůƓŸƚƣŔŰŊЯШ

ůċŔŰũǃШĬƨĲШƣŸШƣőĲШőŔŊőĲƚƣШƖĲƻĲŰƨĲШŉƖŸůШĲũĲĦƣƖŔĦŔƣǃШŊĲŰĲƖċƣŔŸŰЮШ]ċůċƖċũċũċŊĲШĲƣШċũЮШыΞΜΞΡьШ

ċũƚŸШŰŸƣĲШƣőċƣШŔŰĦŔŰĲƖċƣŔŸŰШŸŉШŉŸŸĬШƽċƚƣĲ13ШĬŔŊĲƚƣċƣĲШŔƚШƓƖĲŉĲƖƖĲĬШƣŸШũċŰĬǯũũШĤĲĦċƨƚĲШŸŉШŔƣƚШ

ũŸƽĲƖШĦŸƚƣЮШüЮШìċŰŊШ ĲƣШċũЮШыΞΜΞΠьШċƖŊƨĲШƣőċƣШĦŸůĤƨƚƣŔŸŰШŸŉШƚŸũŔĬШĬŔŊĲƚƣċƣĲШŔƚШċŰШ

ĲĦŸŰŸůŔĦċũũǃШŉĲċƚŔĤũĲШƚŸũƨƣŔŸŰШċŰĬЯШĦŸůƓċƖĲĬШƣŸШŸƣőĲƖШƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШ

ƓƖŸĦĲƚƚĲƚЯШƣőŔƚШƓƖŸĦĲƚƚШŔŰƻŸũƻĲƚШƚŔůƓũĲƖШĲƕƨŔƓůĲŰƣШƽŔƣőШũŸƽĲƖШŔŰƻĲƚƣůĲŰƣШĦŸƚƣƚШċŰĬШ

ůċƣƨƖĲШƣĲĦőŰŸũŸŊǃЮ 

cŸƽĲƻĲƖЯШ~ĲŔШ ĲƣШ ċũЮШ ыΞΜΞΠьЯШ ĦŸŰƚŔĬĲƖŔŰŊШ ċŰĬШ ĦŸůƓċƖŔŰŊШ ƣĲĦőŰŸũŸŊŔĲƚШ ŉŸƖШ ƣőĲШ

ƣőĲƖůŸĦőĲůŔĦċũШ ĦŸŰƻĲƖƚŔŸŰШ ŸŉШ ċŰċĲƖŸĤŔĦШ ĬŔŊĲƚƣċƣĲШ ŉƖŸůШ ŉŸŸĬШ ƽċƚƣĲЯШ ċƖŊƨĲШ ƣőċƣШ

ŔŰĦŔŰĲƖċƣŔŸŰШŔƚШĦőċƖċĦƣĲƖŔǍĲĬЯШŸŰШƣőĲШŸŰĲШőċŰĬЯШĤǃШƖĲũċƣŔƻĲũǃШőŔŊőШƓƖŸĦĲƚƚŔŰŊШĦċƓċĦŔƣǃШ

ċŰĬЯШŸŰШƣőĲШŸƣőĲƖШőċŰĬЯШĤǃШőŔŊőШƓƖŸĬƨĦƣŔŸŰШĦŸƚƣƚЯШƣőĲШĦŸůƓũĲǂŔƣǃШŸŉШċƚőШĬŔƚƓŸƚċũЯШċŰĬШ

ĲůŔƚƚŔŸŰƚЮШÑőĲƖĲШċƖĲШŸƓŔŰŔŸŰƚШƣőċƣШƣőĲШĲŰĲƖŊǃШƓƖŸƓĲƖƣŔĲƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƚŸũŔĬШŉƖċĦƣŔŸŰƚШ

ċƖĲШũŸƽĲƖШĦŸůƓċƖĲĬШƣŸШŸƣőĲƖШĤŔŸŉƨĲũƚбШŉŸƖШĲǂċůƓũĲЯШƣőĲǃШĦŸŰƣċŔŰШůŸƖĲШċƚőШĦŸůƓŸƨŰĬƚЯШ

ƽőŔĦőШŰĲŊċƣŔƻĲũǃШŔůƓċĦƣШƣőĲШĦŸůĤƨƚƣŔŸŰШƓƖŸĦĲƚƚШыsƨƖŊƨƣŔƚШĲƣШċũЮЯШΞΜΞΝбШuƖċƣǍĲŔƚĲŰШĲƣШċũЮЯШ

ΞΜΝΜьЮШìőĲŰШƚĲũĲĦƣŔŰŊШƣĲĦőŰŔĦċũШƚŸũƨƣŔŸŰƚШŉŸƖШĬŔŊĲƚƣċƣĲШĦŸůĤƨƚƣŔŸŰЯШƣőĲШƖĲũċƣŔƻĲũǃШőŔŊőШ

ċƚőШĦŸŰƣĲŰƣШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƚőŸƨũĬШĤĲШƣċťĲŰШŔŰƣŸШĦŸŰƚŔĬĲƖċƣŔŸŰШы?ǍŔĲĬǍŔĦШĲƣШċũЮЯШΞΜΞΝьЮШ

[ƖŸůШċŰШĲĦŸŰŸůŔĦШƓŸŔŰƣШŸŉШƻŔĲƽЯШŔŰШċĬĬŔƣŔŸŰШƣŸШĬŔŊĲƚƣċƣĲШĦċũŸƖŔǯĦШƻċũƨĲЯШƽőŔĦőШƚőŸƨũĬШĤĲШ

őŔŊőĲƖШƣőċŰШΝΤШтШΝΥШ~sоťŊЯШƣőĲƖĲШċƖĲШċũƚŸШƚĲƻĲƖċũШĦŸŰĬŔƣŔŸŰƚШƣŸШƨƚĲШĬŔŊĲƚƣċƣĲШŉŸƖШ

ĦŸůĤƨƚƣŔŸŰШы ŸƽċťШѼШ9ǍĲťċŮċЯШΞΜΞΠбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьа 

- ?ƖǃШůċƣƣĲƖШĦŸŰƣĲŰƣШƚőŸƨũĬШĤĲШőŔŊőĲƖШƣőċŰШΤΡӖЮ 

- ?ŔŊĲƚƣċƣĲШƓƖŸĬƨĦƣŔŸŰШƚőŸƨũĬШĤĲШůŸƖĲШƣőċŰШΝΜШƣоĬЮ 

- ÑőĲШĦŸƚƣШŸŉШĦŸŰƻĲŰƣŔŸŰċũШůĲƣőŸĬƚШŸŉШĬŔŊĲƚƣċƣĲШĬŔƚƓŸƚċũШƚőŸƨũĬШĤĲШőŔŊőĲƖШƣőċŰШ

ΡΜ қоƣЮ 

- ÑőĲШƣĲĦőŰŸũŸŊǃШƚőŸƨũĬШůċƣĦőШƣőĲШƖĲŊƨũċƣŸƖǃШƖĲƕƨŔƖĲůĲŰƣƚШƖĲŊċƖĬŔŰŊШĲůŔƚƚŔŸŰƚЮ 

 
13Ш[ŸŸĬШƽċƚƣĲШŸŉƣĲŰШĦŸŰƣċŔŰƚШƓũċƚƣŔĦШƓċĦťċŊŔŰŊЮ 



ΟΜ 
 

]ŔƻĲŰШ ƣőĲШ ƓƖŸĤũĲůƚШ ŸŉШ ƚũċŊШ ŉŸƖůċƣŔŸŰЯШ ĬĲƓŸƚŔƣƚЯШ ċŰĬШ ĦŸƖƖŸƚŔŸŰШ ĬƨƖŔŰŊШ ĬŔŊĲƚƣċƣĲШ

ĦŸůĤƨƚƣŔŸŰЯШüЮШìċŰŊШĲƣШċũЮШыΞΜΞΠьШůĲŰƣŔŸŰШĦŸрĦŸůĤƨƚƣŔŸŰШƽŔƣőШŸƣőĲƖШƣǃƓĲƚШŸŉШŉƨĲũШċƚШċШ

ƚŸũƨƣŔŸŰШƣŸШƣőĲƚĲШƓƖŸĤũĲůƚЯШƽőŔĦőШċũƚŸШũĲċĬƚШƣŸШċШƖĲĬƨĦƣŔŸŰШŔŰШĲůŔƚƚŔŸŰƚЮШ9ŸůƓċƖĲĬШƣŸШ

ĦŸůĤƨƚƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШċƚШċШƚŸũĲШŉĲĲĬƚƣŸĦťЯШÑǃċŊŔШĲƣШċũЮШыΞΜΞΞьШċũƚŸШůĲŰƣŔŸŰШƣőĲШ

ŉŸũũŸƽŔŰŊШċĬƻċŰƣċŊĲƚШŸŉШĦŸрĦŸůĤƨƚƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƚŸũŔĬШŉƖċĦƣŔŸŰƚШċƣШìċƚƣĲрƣŸр

EŰĲƖŊǃШƓũċŰƣƚЮШÉŔŰĦĲШƚƨĦőШƓŸƽĲƖШƓũċŰƣƚШőċƻĲШċШƖĲũċƣŔƻĲũǃШőŔŊőШŉƨĲũШǰĲǂŔĤŔũŔƣǃШċŰĬШƣőĲШůŸƚƣШ

ċĬƻċŰĦĲĬШ ĦũĲċŰŔŰŊШ ƚǃƚƣĲůƚШ ŉŸƖШ ĲǂőċƨƚƣШ ŊċƚĲƚЯШ ĦŸрĦŸůĤƨƚƣŔŸŰШ ƖĲĬƨĦĲƚШ ƣőĲШ

ĲŰƻŔƖŸŰůĲŰƣċũШŔůƓċĦƣЮШÑőĲШċƨƣőŸƖƚШċũƚŸШůĲŰƣŔŸŰШƣőċƣШĲĦŸŰŸůŔĦċũũǃШƖĲƣƖŸǯƣƣŔŰŊШĲǂŔƚƣŔŰŊШ

ĲƕƨŔƓůĲŰƣШŔƚШƓƖĲŉĲƖċĤũĲШƣŸШĦŸŰƚƣƖƨĦƣŔŰŊШċШŰĲƽШƓƖŸĦĲƚƚŔŰŊШŉċĦŔũŔƣǃЮШ ĲƻĲƖƣőĲũĲƚƚЯШƣőĲШ

ůŸŔƚƣƨƖĲШ ĦŸŰƣĲŰƣШ ŸŉШ ƣőĲШ ĬŔŊĲƚƣċƣĲШ ƖĲůċŔŰƚШ ċШ ĦƖŔƣŔĦċũШ ƓċƖċůĲƣĲƖШ ŉŸƖШ ŔƣƚШ ŸƓƣŔůċũШ

ĦŸůĤƨƚƣŔŸŰШыüЮШìċŰŊШĲƣШċũЮЯШΞΜΞΠьЮШƚШƣőĲШċƨƣőŸƖƚШůĲŰƣŔŸŰЯШƣőĲШƻċũƨĲШŸŉШƣőŔƚШƓċƖċůĲƣĲƖШ

ƚőŸƨũĬШĤĲШũĲƚƚШƣőċŰШΝΜӖЮ 

fŰŉŸƖůċƣŔŸŰШ ŸŰШ ƓŸƚƚŔĤũĲШ ƣĲĦőŰŔĦċũШ ƚŸũƨƣŔŸŰƚШ ŉŸƖШ ƣőĲƖůŸĦőĲůŔĦċũШ ĦŸŰƻĲƖƚŔŸŰШ ċŰĬШ

ŔŰĦŔŰĲƖċƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŔƚШŔŰШ ƓƓĲŰĬŔǂ ΤЯШċŰĬШŔŰШ ƓƓĲŰĬŔǂШΥШŔŰШƣĲƖůƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШ

ƣƖċŰƚƓŸƖƣċƣŔŸŰШƣŸШƣőŔƖĬШƓċƖƣŔĲƚШŉŸƖШŉƨƖƣőĲƖШƓƖŸĦĲƚƚŔŰŊШыƚĲĲШÉƨĤƚĲĦƣŔŸŰШΟЮΠШĤĲũŸƽьЮ 

 

ΟЮΟ EĦŸŰŸůŔĦШŉĲċƚŔĤŔũŔƣǃШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШ 

[ƖŸůШċŰШĲĦŸŰŸůŔĦШƓĲƖƚƓĲĦƣŔƻĲЯШƣőĲƖĲШċƖĲШƣőƖĲĲШťĲǃШƓċƖċůĲƣĲƖƚЯШƽőŔĦőШċǭĲĦƣШĲĦŸŰŸůŔĦШ

ŉĲċƚŔĤŔũŔƣǃШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊаШљƣőĲШƚŔǍĲШŸŉШƣőĲШƓũċŰƣЯШƣőĲШċũũŸĦċƣŔŸŰШŸŉШőĲċƣШ

ƓƖŸĬƨĦĲĬШĤǃШƣőĲШƓũċŰƣЯШċŰĬШƣőĲШƚőċƖĲШŸŉШĬŔŊĲƚƣċƣĲШƣƖċŰƚƓŸƖƣШċŰĬШƚƣŸƖċŊĲШĦŸƚƣƚШƣőĲШƓũċŰƣШ

ŸƓĲƖċƣŸƖШőċƚШƣŸШĤĲċƖњШыcĲƖĤĲƚШĲƣШċũЮЯШΞΜΞΜЯШƓƓЮШΞЯШΣЯШΝΜьЮШfŰƻĲƚƣŔŊċƣŔŰŊШƣőĲШĲŰƣŔƖĲШƻċũƨĲШ

ĦőċŔŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШыƚĲĲШ[ŔŊƨƖĲШΞΝШĤĲũŸƽьЯШƣőĲШċƨƣőŸƖƚШŰŸƣĲШƣőĲШŉŸũũŸƽŔŰŊа 

ÑőĲШƣőŔƖĬШŉċĦƣŸƖШĬĲĦŔƚŔƻĲШƣŸШƣőĲШŔŰƻĲƚƣůĲŰƣШƻċũƨċƣŔŸŰШŔƚШƣőĲШƚőċƖĲШŸŉШĦŸƚƣƚШŉŸƖШ
ƚƣŸƖċŊĲЯШƣƖċŰƚƓŸƖƣШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШĬŔŊĲƚƣċƣĲШƣőċƣШőċƚШƣŸШĤĲШĤŸƖŰĲШĤǃШƣőĲШĤŔŸŊċƚШ
ƓũċŰƣЮШÑőŔƚШƚőċƖĲШŸĤƻŔŸƨƚũǃШĬĲƓĲŰĬƚШŸŰШƣőĲШƓũċŰƣќƚШĤċƖŊċŔŰŔŰŊШƓŸƽĲƖШƻŔƚрěрƻŔƚШƣőĲШ
ĦƨƚƣŸůĲƖЮШfŰШŰƨƣƖŔĲŰƣрƖŔĦőШƖĲŊŔŸŰƚШċŰĬоŸƖШŔŰШƖĲŊŔŸŰƚШƽŔƣőШůċŰǃШĤŔŸŊċƚШƓũċŰƣƚЯШ
ŉċƖůŔŰŊШĦƨƚƣŸůĲƖƚШőċƻĲШƚƨĤƚƣċŰƣŔċũШĤċƖŊċŔŰŔŰŊШƓŸƽĲƖШċŰĬШĦċŰШċƚťШŉĲĲƚШŉŸƖШƣċťŔŰŊШ
ĬŔŊĲƚƣċƣĲШŸǭШƣőĲШƓũċŰƣЮШfŰШŸƣőĲƖШƖĲŊŔŸŰƚЯШĤŔŸŊċƚШƓũċŰƣƚШůċǃШĤĲШċĤũĲШƣŸШŰĲŊŸƣŔċƣĲШċШ
ƓƖŔĦĲШŉŸƖШƣőĲŔƖШĬŔŊĲƚƣċƣĲЮШыcĲƖĤĲƚШĲƣШċũЮЯШΞΜΞΜЯШƓЮШΣь 

 



ΟΝ 
 

 
[ŔŊƨƖĲШΞΝЮШÅĲƚĲċƖĦőШƚĦŸƓĲШĦŸůƓċƖĲĬШƣŸШƓċƚƣШƚƣƨĬŔĲƚШыcĲƖĤĲƚШĲƣШċũЮЯШΞΜΞΜьЮ 

 

9ŸŰƚŔĬĲƖŔŰŊЯШŉŸƖШĲǂċůƓũĲЯШƣőċƣШĬŔŊĲƚƣċƣĲШƚŸũĬШƣŸШŉċƖůƚШŊĲŰĲƖċƣĲƚШċШƖĲƻĲŰƨĲШĤċƚĲĬШŸŰШƣőĲШ

ƓƖŔĦĲШŸŉШƣőĲШŰŔƣƖŸŊĲŰШықΥΠΟоťŊьШċŰĬШƓőŸƚƓőŸƖŸƨƚШықΥΤΡоťŊьЯШƖĲŊċƖĬŔŰŊШƣőĲШĤŔŸŊċƚШƓũċŰƣШ

ƽŔƣőШƚƨĤƚƣƖċƣĲШŔŰƓƨƣШΝΟЯΟΥΟШƣШƓĲƖШǃĲċƖШĲƕƨŔƓƓĲĬШĤǃШ9cÂ14ШċŰĬШƨƚĲĬШƣőĲШŸǭрőĲċƣШŔŰШ

ĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊЯШċŰĬШƓũċŰƣШŸƓĲƖċƣŸƖШĤĲċƖƚШƣőĲШƣƖċŰƚƓŸƖƣШĦŸƚƣШыċШǯǂĲĬШƣƖċŰƚƓŸƖƣШ

ĬŔƚƣċŰĦĲШŸŉШΟΜΜШťůШĤǃШƣƖƨĦťьЯШƣőĲШċƨƣőŸƖƚШƚőŸƽШƣőċƣШљċŰШŔŰƻĲƚƣůĲŰƣШŔŰƣŸШċŰǃШŸŉШƣőĲШ

ƓƖŸĦĲƚƚŔŰŊШƣĲĦőŰŸũŸŊŔĲƚШǃŔĲũĬƚШċШƓŸƚŔƣŔƻĲШ Âé15ЯШŔЮĲЮШċũũШƣĲĦőŰŸũŸŊŔĲƚШċƖĲШċĬƻċŰƣċŊĲŸƨƚШ

ĦŸůƓċƖĲĬШƣŸШŰŸƣШŔŰƻĲƚƣŔŰŊШċŰĬШƨƚŔŰŊШƣőĲШƖċƽШĬŔŊĲƚƣċƣĲњШыcĲƖĤĲƚШĲƣШċũЮЯШΞΜΞΜЯШƓЮШΤьЮШ

ĦĦŸƖĬŔŰŊШƣŸШÑċĤũĲШΥШŸŉШƣőĲШƓƨĤũŔĦċƣŔŸŰЯШċШĤĲũƣШĬƖǃĲƖЯШĲůƓũŸǃĲĬШŔŰШĦŸůĤŔŰċƣŔŸŰШƽŔƣőШ

ċ ƚĦƖĲƽШƓƖĲƚƚЯШŊĲŰĲƖċƣĲƚШ ÂéШқΞΝΥЯΤΡΜШƣŸШқΟΝΦЯΞΜΜЯШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШƚőċƖĲШŸŉШĦŸƚƣƚШŉŸƖШ

ĬŔŊĲƚƣċƣĲШƚƣŸƖċŊĲЯШƣƖċŰƚƓŸƖƣЯШċŰĬШċƓƓũŔĦċƣŔŸŰЮШƣШƣőĲШƚċůĲШƣŔůĲЯШƣőĲШċƨƣőŸƖƚШŰŸƣĲШƣőċƣШ

ƚŸůĲШƣƖĲċƣůĲŰƣƚЯШƚƨĦőШċƚШĤŔŸĦőċƖШƓƖŸĬƨĦƣŔŸŰЯШċƖĲШŸůŔƣƣĲĬШĬƨĲШƣŸШƣőĲŔƖШĦŸůůĲƖĦŔċũШ

ŔůƓƖċĦƣŔĦċĤŔũŔƣǃЮ 

]ċůċƖċũċũċŊĲШĲƣШċũЮШыΞΜΞΡьШĦŸŰƚŔĬĲƖĲĬШƣőĲШũŔŉĲШĦǃĦũĲШŸŉШĤŔŸĦőċƖШƓƖŸĬƨĦƣŔŸŰШŉƖŸůШŉŸŸĬр

ƽċƚƣĲШĬŔŊĲƚƣċƣĲШċƣШΤΜӖШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШĲůƓũŸǃŔŰŊШcÑ9ШƽŔƣőШƓŸƚƣрĦċƖĤŸŰŔǍċƣŔŸŰ16ШыcÑ9р

Â9ьШċƣШċ ĦċƓċĦŔƣǃШŸŉШΞΜШťŔũŸƣŸŰƚШƓĲƖШċŰŰƨůЮШÑőĲƖĲШċƖĲШƣƽŸШƚĦĲŰċƖŔŸƚШыĦċƚĲƚьШĦŸŰƚŔĬĲƖĲĬаШ

ƣőĲШĤċƚĲШĦċƚĲЯШƽőĲƖĲШcÑ9рÂ9ШċŰĬШ ?ШŉċĦŔũŔƣŔĲƚШċƖĲШĦŸрũŸĦċƣĲĬ17ЯШĲũŔůŔŰċƣŔŰŊШƣőĲШŰĲĲĬШŉŸƖШ

ĬŔŊĲƚƣċƣĲШƣƖċŰƚƓŸƖƣЯШċŰĬШƣőĲШĬŔŊĲƚƣċƣĲШƣƖċŰƚƓŸƖƣШĦċƚĲЯШƽőĲƖĲШcÑ9рÂ9ШŉċĦŔũŔƣŔĲƚШċƖĲШ

 
14Ш9cÂШƽŔƣőШŔŰƚƣċũũĲĬШĲũĲĦƣƖŔĦċũШĦċƓċĦŔƣǃШΡΜΜťìШыĲũĲĦƣƖŔĦċũШĲǭŔĦŔĲŰĦǃШΟΥӖьШċŰĬШŔŰƚƣċũũĲĬШƣőĲƖůċũШĦċƓċĦŔƣǃШ
ΡΞΠťìШыƣőĲƖůċũШĲǭŔĦŔĲŰĦǃШΠΜӖьЮ 
15Ш ÂéШрШ ĲƣШÂƖĲƚĲŰƣШéċũƨĲЮ 
16ШÂŸƚƣрĦċƖĤŸŰŔǍċƣŔŸŰШŔƚШƨƚĲĬШƣŸШƓƖŸĬƨĦĲШƚƣċĤũĲШĤŔŸĦőċƖШŉƖŸůШőǃĬƖŸĦőċƖЮ 
17Ш§ŰрƚŔƣĲШĤŔŸĦőċƖШƓƖŸĬƨĦƣŔŸŰ 



ΟΞ 
 

ĦĲŰƣƖċũŔǍĲĬШċŰĬШƣƖċŰƚƓŸƖƣċƣŔŸŰШŔƚШĦċƖƖŔĲĬШŸƨƣШĤǃШΞΡШƣрĦċƓċĦŔƣǃШũŸƖƖŔĲƚШŸƻĲƖШċШĬŔƚƣċŰĦĲШŸŉШ

ΟΤťůЮШÑőĲШċƨƣőŸƖƚШůĲŰƣŔŸŰШċŰŰƨċũŔƚĲĬШ9 ÂEñЯШǯǂĲĬШ§ÂEñЯШċŰĬЯШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШ

ůċƖťĲƣШƚŔƣƨċƣŔŸŰЯШċШŊċƣĲШŉĲĲШŉŸƖШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШċƚШƣőĲШůċŔŰШĲƚƚĲŰƣŔċũШŉċĦƣŸƖƚШ

ыƓċƖċůĲƣĲƖƚьШƣŸШƣőĲШĲĦŸŰŸůŔĦШƻŔċĤŔũŔƣǃШŸŉШƣőŔƚШƣĲĦőŰŸũŸŊǃЮШfŰШċĬĬŔƣŔŸŰШƣŸШƣőĲƚĲШŉċĦƣŸƖƚЯШƣőĲШ

ċƨƣőŸƖƚШĲůƓőċƚŔǍĲШƣőċƣШƣƖċŰƚƓŸƖƣċƣŔŸŰШĦŸƚƣШƚŔŊŰŔǯĦċŰƣũǃШċǭĲĦƣƚШĤŔŸĦőċƖШƓƖŸĬƨĦƣŔŸŰШ

ĦŸƚƣƚЮШ[ŸƖШĲǂċůƓũĲЯШŉŸƖШƣőĲШƚĦĲŰċƖŔŸƚШĦŸŰƚŔĬĲƖĲĬШŔŰШƣőĲШƓƨĤũŔĦċƣŔŸŰЯШĤŔŸĦőċƖШƓƖŸĬƨĦƣŔŸŰШ

ĦŸƚƣШůŸƖĲШƣőċŰШĬŸƨĤũĲĬШĬƨĲШƣŸШƣőĲШĬŔŊĲƚƣċƣĲШƣƖċŰƚƓŸƖƣċƣŔŸŰШыƚĲĲШ[ŔŊƨƖĲШΞΞШĤĲũŸƽьЮШ

ƚƚƨůŔŰŊШƣőĲШŊċƣĲШŉĲĲШŸŉШұΣΡШƓĲƖШƣŸŰŰĲШŸŉШƣőĲШĬŔŊĲƚƣċƣĲ18ЯШĤŔŸĦőċƖШƓƖŸĬƨĦƣŔŸŰШĦŸƚƣШƽċƚШ

ұΥΥШƓĲƖШƣŸŰŰĲШŔŰШƣőĲШĤċƚĲШĦċƚĲШыŸƖШұΤΡΦШƽŔƣőŸƨƣШƣőĲШŊċƣĲШŉĲĲьЯШċŰĬШұΝΥΟЯΦШƓĲƖШƣŸŰŰĲШŔŰШƣőĲШ

ĬŔŊĲƚƣċƣĲШƣƖċŰƚƓŸƖƣШĦċƚĲШыŸƖШұΥΡΥШƽŔƣőŸƨƣШƣőĲШŊċƣĲШŉĲĲьЮШÑőĲШĤƖĲċťрĲƻĲŰШŊċƣĲШŉĲĲƚШƽĲƖĲШ

ұΤΠШƓĲƖШƣŸŰŰĲШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŔŰШƣőĲШĤċƚĲШĦċƚĲШċŰĬШұΥΠШƓĲƖШƣŸŰŰĲШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŔŰШƣőĲШ

ĬŔŊĲƚƣċƣĲШƣƖċŰƚƓŸƖƣШĦċƚĲЮШ7ŸƣőШƻċũƨĲƚШċƖĲШũŸƽĲƖШƣőċŰШƣőĲШŉĲĲШŸŉШұΦΟШƓĲƖШƣŸŰŰĲШċƚƚŸĦŔċƣĲĬШ

ƽŔƣőШŔŰĦŔŰĲƖċƣŔŸŰШыƚĲĲШ[ŔŊƨƖĲШΞΟШĤĲũŸƽьЮШÑőĲШċƨƣőŸƖƚШĦŸŰĦũƨĬĲШƣőċƣШĤŔŸĦőċƖШƓƖŸĬƨĦƣŔŸŰШ

ŉƖŸůШŉŸŸĬШƽċƚƣĲШĬŔŊĲƚƣċƣĲШĦċŰШĤĲШċ ĦŸƚƣрĲǭĲĦƣŔƻĲШůĲƣőŸĬЯШƽőŔĦőШŔƚШĦŸůƓĲƣŔƣŔƻĲШƽŔƣőШ

ŸƣőĲƖШĦċƖĤŸŰШĬŔŸǂŔĬĲШƖĲůŸƻċũШƣĲĦőŰŸũŸŊŔĲƚЯШĲƚƓĲĦŔċũũǃШŔŰШƣőĲШĦċƚĲШŸŉШĦŸрũŸĦċƣŔŸŰШŸŉШƣőĲШ

ĤŔŸĦőċƖШƓƖŸĬƨĦƣŔŸŰШƽŔƣőШ ?ШŉċĦŔũŔƣŔĲƚЮШ 

7ĲƚŔĬĲƚШƣőĲШċĤŸƻĲрůĲŰƣŔŸŰĲĬШŉċĦƣŸƖƚЯШÅŸůċŰŸШĲƣШċũЮШыΞΜΞΟьШőŔŊőũŔŊőƣШƣőċƣШƓũċŰƣШĦċƓċĦŔƣǃШ

ƚƣƖŸŰŊũǃШŔŰǰƨĲŰĦĲƚШƣőĲШĲĦŸŰŸůŔĦШŉĲċƚŔĤŔũŔƣǃШŸŉШőǃĬƖŸĦőċƖШƓƖŸĬƨĦƣŔŸŰЮШ[ŸƖШĲǂċůƓũĲЯШŔŰШƣőĲШ

ĦċƚĲШŸŉШƨƚŔŰŊШcÑ9ШŉŸƖШŸũŔƻĲШƣƖĲĲШƓƖƨŰŔŰŊЯШƣőĲШĤƖĲċťрĲƻĲŰШƚĲũũŔŰŊШƓƖŔĦĲШŸŉШƣőĲШőǃĬƖŸĦőċƖШ

ƚőŸƨũĬШĤĲШőŔŊőĲƖШƣőċŰШΡΦΜШEÖÅоƣŸŰШŉŸƖШċШƓũċŰƣШĦċƓċĦŔƣǃШŸŉШΞΡΜΜШƣŸŰƚШŸŉШƖċƽШůċƣĲƖŔċũШ

ċŰŰƨċũũǃШċŰĬШΟΦΜШEÖÅоƣŸŰШŉŸƖШċШƓũċŰƣШĦċƓċĦŔƣǃШŸŉШΦΦΜΜШƣŸŰƚШŸŉШƣőĲШŉĲĲĬƚƣŸĦťШċŰŰƨċũũǃЮШÑőĲШ

ũċƣƣĲƖШƻċũƨĲЯШċƚШƣőĲШċƨƣőŸƖƚШŰŸƣĲЯШŔƚШĦŸůƓċƖċĤũĲШƣŸШĦƨƖƖĲŰƣШƓƖŔĦĲƚШŉŸƖШƣƖċĬŔƣŔŸŰċũШĦŸċũЮШÑőĲШ

ċƨƣőŸƖƚШƓŸŔŰƣШŸƨƣШƣőċƣШŸƣőĲƖШŉċĦƣŸƖƚЯШƚƨĦőШċƚШƻċũŸƖŔƚċƣŔŸŰШċŰĬШƨƣŔũŔǍċƣŔŸŰШŸŉШċũũШĤǃрƓƖŸĬƨĦƣƚШ

ŸŉШƣőĲШƓƖŸĦĲƚƚЯШċƚШƽĲũũШċƚШƓŸƚƚŔĤũĲШŔŰƣĲŊƖċƣŔŸŰШŸŉШcÑ9ШƓƖŸĦĲƚƚĲƚШƽŔƣőШ ?ЯШƚőŸƨũĬШĤĲШ

ĦŸŰƚŔĬĲƖĲĬЮ 

9ŸŰƚŔĬĲƖŔŰŊШƣőĲШĬŔǭĲƖĲŰƣШĲĦŸŰŸůŔĦШĲƚƣŔůċƣĲƚШŔŰШƣőĲШƓƨĤũŔĦċƣŔŸŰƚШůĲŰƣŔŸŰĲĬШŔŰШƣőŔƚШ

ƚƨĤƚĲĦƣŔŸŰЯШ ƚŔŰĦĲШ ƣőĲШ ĦƨƖƖĲŰƣШ ƓƖŸŢĲĦƣШ ŔƚШ ċƚƚŸĦŔċƣĲĬШ ƽŔƣőШ ƚůċũũрƚĦċũĲШ ƓƖŸĬƨĦƣŔŸŰЯШ

ĦĲŰƣƖċũŔƚĲĬШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊЯШŔŰШƓċƖƣŔĦƨũċƖШĦĲŰƣƖċũŔƚĲĬШƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШ

ŸŉШƣőĲШĬŔŊĲƚƣċƣĲЯШŔƚШŸŰĲШŸŉШƣőĲШĲĦŸŰŸůŔĦċũũǃШŉĲċƚŔĤũĲШŸƓƣŔŸŰƚЮШÑőĲƖĲŉŸƖĲЯШƣőĲШŰĲǂƣШ

 
18ШÑőĲШċƻĲƖċŊĲШƻċũƨĲШŔƚШĤĲƣƽĲĲŰШұΟΤШŉŸƖШŔŰрƻĲƚƚĲũШĦŸůƓŸƚƣŔŰŊШċŰĬШұΦΟШŉŸƖШŔŰĦŔŰĲƖċƣŔŸŰЮ 



ΟΟ 
 

ƚƨĤƚĲĦƣŔŸŰШŔƚШƖĲũċƣĲĬШƣŸШƣőĲШƣŸƓŔĦШŸŉШĬŔŊĲƚƣċƣĲШƣƖċŰƚƓŸƖƣċƣŔŸŰШƣŸШƣőŔƖĬШƓċƖƣŔĲƚШŉŸƖШŉƨƖƣőĲƖШ

ƓƖŸĦĲƚƚŔŰŊШыĦĲŰƣƖċũŔƚĲĬШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊьЮ 

 

 
[ŔŊƨƖĲШΞΞЮШÂƖŸĬƨĦƣŔŸŰШĦŸƚƣШŸŉШΝШƣŸŰŰĲШŸŉШĤŔŸĦőċƖШы]ċůċƖċũċũċŊĲШĲƣШċũЮЯШΞΜΞΡь 

 

 
[ŔŊƨƖĲШΞΟЮШ]ċƣĲШŉĲĲШĲǭĲĦƣШŸŰШĤŔŸĦőċƖШƓƖŸĬƨĦƣŔŸŰШĦŸƚƣШы]ċůċƖċũċũċŊĲШĲƣШċũЮЯШΞΜΞΡьЮШÉĦĲŰċƖŔŸШΝШŔƚШ
ƣőĲШĤċƚĲШĦċƚĲЯШÉĦĲŰċƖŔŸШΞШŔƚШƣőĲШĬŔŊĲƚƣċƣĲШƣƖċŰƚƓŸƖƣШĦċƚĲЮ 
 



ΟΠ 
 

ΟЮΠ ?ŔŊĲƚƣċƣĲШƣƖċŰƚƓŸƖƣċƣŔŸŰЮШ[ŔŰċũШĬŔċŊƖċůШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШ

ƓƖŸĦĲƚƚŔŰŊ 

ƚƚƨůŔŰŊШ ƣőċƣШ ƣőĲШ ĬŔŊĲƚƣċƣĲШ ůĲĲƣƚШ ƣőĲШ ƖĲƕƨŔƖĲůĲŰƣƚШ ŉŸƖШ ƖċƽШ ůċƣĲƖŔċũƚШ ŉŸƖШ

ƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШŸƖШŉƨĲũШƖĲƕƨŔƖĲůĲŰƣƚЯШŔƣƚШƣƖċŰƚƓŸƖƣċƣŔŸŰШůċťĲƚШƚĲŰƚĲШċƣШċШ

ĦĲƖƣċŔŰШĬŔƚƣċŰĦĲШĤĲƣƽĲĲŰШĤŔŸŊċƚШƓũċŰƣƚШċŰĬШƣőĲШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШŉċĦŔũŔƣǃЯШĲƻĲŰШĤċƚĲĬШ

ŸŰШƣőĲШĦŸƚƣƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШыƚĲĲШÉƨĤƚĲĦƣŔŸŰШΞЮΟЮΞьЮШ9ŸŰƚŔĬĲƖŔŰŊШƣőĲШĲǭĲĦƣШŸŉШ

ƣƖċŰƚƓŸƖƣШĬŔƚƣċŰĦĲШŸŰШƣőĲШƣŸƣċũШŸƓĲƖċƣŔŸŰċũШĦŸƚƣШŸŉШƚĲũĲĦƣĲĬШĬŔŊĲƚƣċƣĲШůċŰċŊĲůĲŰƣШċƣШ

ũċƖŊĲрƚĦċũĲШĤŔŸŊċƚШƓũċŰƣƚШыΟΜ ΜΜΜШтШΝΜΜ ΜΜΜШƣŸŰШŸŉШŉĲĲĬƚƣŸĦťШċŰŰƨċũũǃьЯШ[ĲŔǍШĲƣШċũЮШыΞΜΞΞьШ

ŰŸƣĲЯШŉŸƖШĲǂċůƓũĲЯШƣőċƣШŉŸƖШÉƽĲĬĲŰЯШŉƨũũШƓƖŸĦĲƚƚŔŰŊШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŉƖŸůШůċŰƨƖĲШĤǃШƨƚŔŰŊШ

ĦĲŰƣƖŔŉƨŊĲƚШċŰĬШċůůŸŰŔċШƚƣƖŔƓƓŔŰŊШůċťĲƚШƚĲŰƚĲШċŉƣĲƖШΤΜШťůЮШ 

ƚШƣőĲШŰĲǂƣШĲǂċůƓũĲЯШ[ŔŊƨƖĲШΞΠШĤĲũŸƽШƓƖĲƚĲŰƣƚШĲƚƣŔůċƣĲƚШŸŉШƣőĲШĦŸƚƣƚШŸŉШƣƖċŰƚƓŸƖƣŔŰŊШ

ĤŔŸŊċƚШĬŔŊĲƚƣċƣĲШŉŸƖШũċƖŊĲШĤŔŸŊċƚШƓũċŰƣƚШы?ƖŸƚŊ Ĳƣ ċũЮЯШΞΜΝΡьЮШÑőĲƚĲШĦŸƚƣƚШċƖĲШĦŸůƓċƖĲĬШ

ƽŔƣőШ ĬŔŊĲƚƣċƣĲШ ƣƖĲċƣůĲŰƣШ ƓƖŸĦĲƚƚĲƚШ ыƚĲĲШ [ŔŊƨƖĲШΞΡШĤĲũŸƽьШ ƚƨĦőШ ċƚШ ƚŸũŔĬрũŔƕƨŔĬШ

ƚĲƓċƖċƣŔŸŰЯШĲƻċƓŸƖċƣŔŸŰЯШċŰĬШůĲůĤƖċŰĲШǯũƣƖċƣŔŸŰЯШƽőŔĦőШċƖĲЯШŸĤƻŔŸƨƚũǃЯШċƓƓũŔĲĬШƣŸШƣőĲШ

ĬŔŊĲƚƣċƣĲШŉƖŸůШĦŸŰƻĲŰƣŔŸŰċũШƽĲƣШ ?Шы?ƖŸƚŊ Ĳƣ ċũЮЯ ΞΜΝΡьЮШÑőĲШċƨƣőŸƖƚШŰŸƣĲШƣőċƣШũċŰĬШ

ċƓƓũŔĦċƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŔƚШƨƚƨċũũǃШůŸƖĲШċƣƣƖċĦƣŔƻĲШŉƖŸůШċŰШĲĦŸŰŸůŔĦШƓĲƖƚƓĲĦƣŔƻĲЯШĤƨƣШ

ċƚШƣőĲШĬŔƚƣċŰĦĲШĤĲƣƽĲĲŰШĤŔŸŊċƚШƓũċŰƣƚШċŰĬШƣőĲШĬŔŊĲƚƣċƣĲШċƓƓũŔĦċƣŔŸŰШƓũċĦĲƚШŔŰĦƖĲċƚĲƚЯШ

ĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШ ĤĲĦŸůĲƚШ ůŸƖĲШ ĦŸƚƣрĲǭĲĦƣŔƻĲЮШ ÑőĲШ ċƨƣőŸƖƚШ ĤĲũŔĲƻĲШ ƣőċƣШ ƣőĲШ

ĲĦŸŰŸůŔĦШŉĲċƚŔĤŔũŔƣǃШŸŉШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШƚőŸƨũĬШĤĲШĬĲƣĲƖůŔŰĲĬШŸŰШċШĦċƚĲрĤǃрĦċƚĲШ

ĤċƚŔƚЯШĦŸŰƚŔĬĲƖŔŰŊШƚǃŰĲƖŊŔƚƣŔĦШĲǭĲĦƣƚШƚƨĦőШċƚШŉƖĲƚőƽċƣĲƖШƖĲƓũċĦĲůĲŰƣШċŰĬШƣőĲШƨƚĲШŸŉШ

ĲǂĦĲƚƚШőĲċƣЮШ 

ÑőĲШċĤŸƻĲрůĲŰƣŔŸŰĲĬШĦŸƚƣШĲƚƣŔůċƣĲƚШċŰĬШĦŸůƓċƖŔƚŸŰƚШůċŔŰũǃШĦŸŰĦĲƖŰШĦŸŰƻĲŰƣŔŸŰċũШ

ƽĲƣШ ?ЮШ7ċƚĲĬШŸŰШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣШƓċƖċůĲƣĲƖƚЯШƨƚŔŰŊШũŸŊŔƚƣŔĦƚШĦċũĦƨũċƣŸƖШƓƖŸƻŔĬĲĬШĤǃШ

?Ɩ ÂċƚŔШ~ċťťŸŰĲŰШċŰĬШĦŸŰƚŔĬĲƖŔŰŊШƣőĲШŉŸũũŸƽŔŰŊШƓċƖċůĲƣĲƖƚШċŰĬШĦŸŰĬŔƣŔŸŰƚШтШΠΜрůΟШ

ƣƖƨĦťƚШċƖĲШƨƚĲĬЯШũŸċĬŔŰŊоƨŰũŸċĬŔŰŊШƣŔůĲШŔƚШΜЯΡőЯШċƻĲƖċŊĲШƚƓĲĲĬШŔƚШΣΡťůоőЯШƚċũċƖǃШŔƚШΟΜШ

қоőЯШċƻĲƖċŊĲШĦŸŰƚƨůƓƣŔŸŰШŔƚШΜЯΡШũоťůЯШŔŰƻĲƚƣůĲŰƣШŔŰШƣƖƨĦťƚШŔƚШΞΡΜШťқШċŰĬШŔŰШĦŸŰƣċŔŰĲƖƚШŔƚШ

ΟΡШťқЯШůċŔŰƣĲŰċŰĦĲШŔƚШΞЯΡӖШŸŉШƣőĲШƣŸƣċũШŔŰƻĲƚƣůĲŰƣЯШŔŰƣĲƖĲƚƣШƖċƣĲШŔƚШΣӖЯШċƚШƽĲũũШċƚШŸƣőĲƖШ

ŸƓĲƖċƣŔŰŊШĦŸƚƣШтШƽĲШĦċŰШŸĤƣċŔŰШƣőĲШƻċũƨĲƚШŸŉШŰŸƖůĲĬШĬŔŊĲƚƣċƣĲШƣƖċŰƚƓŸƖƣċƣŔŸŰШĦŸƚƣЯШŉŸƖШ

ĲǂċůƓũĲЯШŉŸƖШƣƽŸШĦċƚĲƚШтШыΝьШƣƖċŰƚƓŸƖƣċƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŉƖŸůШÉ7ÅШŸŰũǃШШыΠΡΜШƣŸŰоċьШ



ΟΡ 
 

ċŰĬШыΞьШŢŸŔŰƣШƣƖċŰƚƓŸƖƣċƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŉƖŸůШĤŸƣőШÉ7ÅШċŰĬШƽĲƣШ ?ШƖĲċĦƣŸƖыƚьШ

ыΞΜΞΤ ƣŸŰоċьШтШƽőŔĦőШċƖĲШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΞΣШĤĲũŸƽШƽőĲƖĲШƽĲШĦċŰШƚĲĲШƣőĲШƚĦċũĲШĲǭĲĦƣЮШ

fƣ ůċťĲƚШƚĲŰƚĲШƣŸШĦŸŰƚŔĬĲƖШĬŔŊĲƚƣċƣĲШƣƖċŰƚƓŸƖƣċƣŔŸŰШĦŸƚƣƚШŔŰШĦŸůƓċƖŔƚŸŰШƽŔƣőШĬƖǃŔŰŊШ

ċŰĬоŸƖШ ƣőĲƖůŸĦőĲůŔĦċũШ ĦŸŰƻĲƖƚŔŸŰШ ŸŉШ ƣőĲШ ĬŔŊĲƚƣċƣĲШ ċƣШ ĤŔŸŊċƚШ ƓũċŰƣƚШ ċŉƣĲƖШ

ũĲċĦőŔŰŊоĬƖǃ ?ШŔŰШÉ7ÅЯШċƚШƽĲũũШċƚШċŉƣĲƖШĦŸŰƻĲŰƣŔŸŰċũШƽĲƣШ ?ЯШƣċťŔŰŊШŔŰƣŸШċĦĦŸƨŰƣШƣőĲШ

ƖĲƕƨŔƖĲůĲŰƣƚШŉŸƖШƖċƽШůċƣĲƖŔċũƚШŉŸƖШƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШŸƖШŉƨĲũШƖĲƕƨŔƖĲůĲŰƣƚШŉŸƖШ

ŔŰĦŔŰĲƖċƣŔŸŰЮШÑőĲШƓŸƚƚŔĤũĲШƚŸũƨƣŔŸŰƚШŉŸƖШĬŔŊĲƚƣċƣĲШƣƖċŰƚƓŸƖƣċƣŔŸŰШƣŸШƣőŔƖĬШƓċƖƣŔĲƚШċŰĬШ

ŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШƖĲƕƨŔƖĲĬШŉƨĲũШыƽċƚƣĲьШƓċƖċůĲƣĲƖƚШċƖĲШŔŰШ ƓƓĲŰĬŔǂШΥЮ 

 

 

 
[ŔŊƨƖĲШΞΠЮШљ9ŸƚƣƚШŸŉШĬŔŊĲƚƣċƣĲШũċŰĬШċƓƓũŔĦċƣŔŸŰШĬĲƓĲŰĬŔŰŊШŸŰШĬŔƚƣċŰĦĲШŸŉШƣƖċŰƚƓŸƖƣШыsŸƚĲŉШ
7ęƖŰƣőċũĲƖШĲƣШċũЮЯШΞΜΜΥьЮШÑőĲШƚƣŔƓƓũĲĬШĦƨƖƻĲƚШƚőŸƽШŸŰũǃШƣƖċŰƚƓŸƖƣċƣŔŸŰШĦŸƚƣƚЯШƽŔƣőŸƨƣШĦŸƚƣƚШŉŸƖШ
ċƓƓũŔĦċƣŔŸŰњШы?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡь 
 



ΟΣ 
 

 
[ŔŊƨƖĲШΞΡЮШљ9ŸůƓċƖŔƚŸŰШŸŉШĦŸƚƣШƖċŰŊĲƚШŉŸƖШƚƓĲĦŔǯĦШƣƖĲċƣůĲŰƣШŸƓƣŔŸŰƚШƻĲƖƚƨƚШĦŸƚƣƚШŉŸƖШĬŔŊĲƚƣċƣĲШ
ĬŔƚƓŸƚċũШы[ƨĦőƚШѼШ?ƖŸƚŊЯШΞΜΝΟьњШы?ƖŸƚŊШĲƣШċũЮЯШΞΜΝΡьЮ 
 
 

 
[ŔŊƨƖĲШΞΣЮШxŸŊŔƚƣŔĦƚШĦŸƚƣЮ 
 

7ċƚĲĬШŸŰШƣőĲШċĤŸƻĲрůĲŰƣŔŸŰĲĬШĲĦŸŰŸůŔĦШĦŸŰƚŔĬĲƖċƣŔŸŰƚШыƚĲĲШċũƚŸШÉƨĤƚĲĦƣŔŸŰƚШΟЮΟьЯШ

ĬŔŊĲƚƣċƣĲШ ƣƖċŰƚƓŸƖƣċƣŔŸŰШ ƣŸШ ƣőŔƖĬШ ƓċƖƣŔĲƚШ ŉŸƖШ ŉƨƖƣőĲƖШ ƓƖŸĦĲƚƚŔŰŊШ ыŉŸƖШ ĲǂċůƓũĲЯШ ŉŸƖШ

ƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШŸƖШŔŰĦŔŰĲƖċƣŔŸŰШċƣШìċƚƣĲрƣŸрEŰĲƖŊǃШƓũċŰƣƚьШőċƚШĤĲĲŰШċĬĬĲĬШ

ƣŸШƣőĲШƚĲƣШŸŉШƓŸƚƚŔĤũĲШƓƖŸĦĲƚƚŔŰŊШƖŸƨƣĲƚШыƚĲĲШ[ŔŊƨƖĲШΞΤШĤĲũŸƽьЮШÉŔŰĦĲШƣőĲШƓƖŸŢĲĦƣШŔŰƻŸũƻĲƚШ

ƣőĲШŢŸŔŰƣШŸƓĲƖċƣŔŸŰШŸŉШƣőĲШĦŸŰƻĲŰƣŔŸŰċũШƽĲƣШ ?ШƖĲċĦƣŸƖыƚьШċŰĬШƚũŸƓĲШĤŸƣƣŸůШƖĲċĦƣŸƖыƚьЯШƣőĲШ

ĬŔċŊƖċůШƚőŸƽƚШĤŸƣőШŊƖŸƨƓƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƣƖĲċƣůĲŰƣШƓƖŸĦĲƚƚĲƚаШШċŉƣĲƖШƽĲƣШ ?ШыĬĲƓŔĦƣĲĬШ

ĤǃШĤũċĦťШĦŸũŸƨƖĲĬШĬŸƣƣĲĬШũŔŰĲƚьШċŰĬШċŉƣĲƖШũĲċĦőŔŰŊоĬƖǃШ ?ШŔŰШÉ7ÅШыĬĲƓŔĦƣĲĬШĤǃШĤũƨĲШ

65,8 67,2 68,7 70,1 71,6 73,1 74,5

15,3 16,8 18,3 19,7 21,2 22,6 24,1
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Distance, km

LOGISTICS COST

 ŸƖůĲĬШĦŸƚƣƚЯШқоůЖШыƚũƨĬŊĲƚШŸƨƣШΠΡΜШƣŸŰоċаШÉ7Åь

 ŸƖůĲĬШĦŸƚƣƚЯШқоůЖШыƚũƨĬŊĲƚШŸƨƣШΞΜΞΤШƣŸŰоċаШÉ7ÅҼìĲƣШ ?ШƖĲċĦƣŸƖƚь



ΟΤ 
 

ĦŸũŸƨƖĲĬШƚŸũŔĬШċŰĬШĬċƚőĲĬШũŔŰĲƚьЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШũŔŰťƚШŉŸƖШŔŰƣĲŊƖċƣŔŸŰШĤĲƣƽĲĲŰШìĲƣШ ?Ш

ċŰĬШcÑ9ЯШŉŸƖШĤŸƣőШĦĲŰƣƖċũŔǍĲĬШċŰĬШŸŰрƚŔƣĲШŸƓƣŔŸŰƚЯШőċƻĲШĤĲĲŰШċĬĬĲĬШыƚĲĲШŉŸŸƣŰŸƣĲШΤШŔŰШ

ÉƨĤƚĲĦƣŔŸŰШΟЮΞШċŰĬШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШƣĲǂƣьЮШÑőĲШĤũƨĲШƚŸũŔĬШũŔŰĲƚШŔŰĬŔĦċƣĲШƓŸƚƚŔĤũĲШ

ŸƓƣŔŸŰƚШƣŸШĤǃƓċƚƚШыĲǂĦĲƓƣьШƣőĲШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚШŔŰШĦċƚĲШŸŉШƚƨǭŔĦŔĲŰƣũǃШũŸƽШ

ůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШċŰĬоŸƖШůŸƖĲШċĬƻċŰƣċŊĲŸƨƚШƣƖċŰƚƓŸƖƣċƣŔŸŰШƣŸШƣőŔƖĬШƓċƖƣŔĲƚШŉŸƖШŉƨƖƣőĲƖШ

ĬŔŊĲƚƣċƣĲШĦŸŰƻĲƖƚŔŸŰЮ 

 

 
[ŔŊƨƖĲШΞΤЮШÂŸƚƚŔĤũĲШƖŸƨƣĲƚШŉŸƖШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШƽŔƣőŔŰШƣőĲШŉƖċůĲШŸŉШƣőĲШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣШыǯŰċũШ
ĬŔċŊƖċůьЮ 

  



ΟΥ 
 

Π 9ŸŰĦũƨƚŔŸŰ 

7ċƚĲĬШŸŰШƣőĲШƓƨĤũŔĦċƣŔŸŰƚШůĲŰƣŔŸŰĲĬШŔŰШÉĲĦƣŔŸŰƚШΞШċŰĬШΟЯШƓŸƚƚŔĤũĲШƖŸƨƣĲƚШŉŸƖШĬŔŊĲƚƣċƣĲШ

ƓƖŸĦĲƚƚŔŰŊШŉŸƖШƣőĲШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣШċƖĲШƣőĲŸƖĲƣŔĦċũũǃШƚĲũĲĦƣĲĬШыƚĲĲШ[ŔŊƨƖĲƚШΝΡШċŰĬШΞΤШ

ċĤŸƻĲьЮШ fŰ ŊĲŰĲƖċũЯШ ŉŸƖШ ŸƨƖШ ĦċƚĲЯШ ƣőĲƖůŸĦőĲůŔĦċũШ ĦŸŰƻĲƖƚŔŸŰШ ŸŉШ ƣőĲШ ĬŔŊĲƚƣċƣĲШ

ыŔŰĦŔŰĲƖċƣŔŸŰЯШŊċƚŔǯĦċƣŔŸŰЯШƓǃƖŸũǃƚŔƚЯШċŰĬШőǃĬƖŸƣőĲƖůċũШĦċƖĤŸŰŔǍċƣŔŸŰьШŔƚШƓƖĲŉĲƖċĤũĲШĤŸƣőШ

ŉŸƖШƓƖŸĦĲƚƚŔŰŊШĬŔŊĲƚƣċƣĲШƽŔƣőШőŔŊőШƚŸũŔĬШĦŸŰƣĲŰƣШċŰĬШĦŸŰƻĲƖƣŔŰŊШƓũċƚƣŔĦШĦŸŰƣċůŔŰċƣŔŸŰШ

ŔŰƣŸШƻċũƨċĤũĲШƓƖŸĬƨĦƣƚЮШ~ŸƖĲŸƻĲƖЯШĬŔŊĲƚƣċƣĲШŔŰĦŔŰĲƖċƣŔŸŰЯШŉŸƖШĲǂċůƓũĲЯШŔƚШƓƖĲŉĲƖċĤũĲШ

ĲĦŸŰŸůŔĦċũũǃШċŰĬШĲŰƻŔƖŸŰůĲŰƣċũũǃШƣŸШĬŔŊĲƚƣċƣĲШũċŰĬǯũũŔŰŊШŸƖШĦŸůƓŸƚƣŔŰŊЮШÑőĲƖĲШċƖĲШƣƽŸШ

ŸƓƣŔŸŰƚШŉŸƖШƓƖŸĦĲƚƚŔŰŊШőŔŊőрƚŸũŔĬШċŰĬШƓũċƚƣŔĦрĦŸŰƣċůŔŰċƣĲĬШĬŔŊĲƚƣċƣĲаШƣƖċŰƚƓŸƖƣċƣŔŸŰШƣŸШ

ƣőŔƖĬШ ƓċƖƣŔĲƚШ ŉŸƖШ ŉƨƖƣőĲƖШ ƣőĲƖůŸĦőĲůŔĦċũШ ĦŸŰƻĲƖƚŔŸŰШыĦĲŰƣƖċũŔǍĲĬШ ƓƖŸĦĲƚƚŔŰŊьШ ċŰĬШ

ƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШċƣШĤŔŸŊċƚШƓũċŰƣШƨŰŔƣƚШыŸŰрƚŔƣĲШƓƖŸĦĲƚƚŔŰŊьЮШ 

ůŸŰŊШ ƣőĲШ ƓƖŸĦĲƚƚĲƚШ ŸŉШ ƣőĲƖůŸĦőĲůŔĦċũШ ĦŸŰƻĲƖƚŔŸŰШ ůĲŰƣŔŸŰĲĬШ ċĤŸƻĲЯШ ƽċƚƣĲШ

ŔŰĦŔŰĲƖċƣŔŸŰШŔƚШĦƨƖƖĲŰƣũǃШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШċШƖĲũċƣŔƻĲũǃШőŔŊőШũĲƻĲũШŸŉШůċƣƨƖŔƣǃЯШƚŔŰĦĲШƣőĲШ

ìċƚƣĲрƣŸрEŰĲƖŊǃШƓũċŰƣƚШŸƓĲƖċƣĲШŔŰШƣőĲШƖĲċũШƚĲĦƣŸƖШŸŉШƣőĲШĲĦŸŰŸůǃШыƚĲĲШ ƓƓĲŰĬŔǂШΥьЮШÑőĲШ

ůŸƚƣШŔůƓŸƖƣċŰƣШĦƖŔƣŔĦċũШŉċĦƣŸƖƚШŉŸƖШĬŔŊĲƚƣċƣĲШŔŰĦŔŰĲƖċƣŔŸŰШċƖĲШƣőĲШĲŰĲƖŊǃШƓƖŸƓĲƖƣŔĲƚШŸŉШƣőĲШ

ĬŔŊĲƚƣċƣĲЯШƚƨĦőШċƚШĦċũŸƖŔǯĦШƻċũƨĲЯШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЯШċŰĬШċƚőШĦŸŰƣĲŰƣЯШċƚШƽĲũũШċƚШƣőĲШ

ƣƖċŰƚƓŸƖƣШĬŔƚƣċŰĦĲШĤĲƣƽĲĲŰШĤŔŸŊċƚШƓũċŰƣƚШċŰĬШìċƚƣĲрƣŸрEŰĲƖŊǃШƓũċŰƣƚЮШ?ƨĲШƣŸШƣőĲШũŸƽШ

ĲŰĲƖŊǃШƓƖŸƓĲƖƣŔĲƚШŸŉШƣőĲШĤŔŸůċƚƚШŊċƚŔǯĦċƣŔŸŰШƓƖŸĬƨĦƣƚЯШƣőŔƚШƓƖŸĦĲƚƚШŔƚШĦƨƖƖĲŰƣũǃШƚƨŔƣċĤũĲШ

ŉŸƖШŔŰĬƨƚƣƖŔċũШƚĦċũĲШыŰŸƣШƚƨŔƣĲĬШŉŸƖШƚůċũũрƚĦċũĲШƓƖŸĬƨĦƣŔŸŰьШċŰĬШĦŸƨũĬШĤĲШĦŸŰƚŔĬĲƖĲĬШŔŰШ

ƣĲƖůƚШŸŉШĦŸрŊċƚŔǯĦċƣŔŸŰШƽŔƣőШŸƣőĲƖШƚƨĤƚƣċŰĦĲƚЮШÑőĲШũŸƽШĦċũŸƖŔǯĦШƻċũƨĲШŸŉШĤŔŸůċƚƚШ

ƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚЯШƣőĲШĦŸůƓũĲǂŔƣǃШŸŉШƣőĲŔƖШĦŸůƓŸƚŔƣŔŸŰЯШċŰĬШƣőĲШŔůůċƣƨƖŔƣǃШŸŉШĦŸр

ƓǃƖŸũǃƚŔƚШŸŉШĤŔŸůċƚƚШŔŰШĦŸůĤŔŰċƣŔŸŰШƽŔƣőШƓũċƚƣŔĦШŔŰĦũƨƚŔŸŰƚШċũƚŸШůċťĲШƣőŔƚШƣĲĦőŰŸũŸŊǃШ

ċ ŉƨƣƨƖĲШŸƖШũċƖŊĲрƚĦċũĲШƚŸũƨƣŔŸŰЮШÅĲŊċƖĬŔŰŊШĲŰĲƖŊǃШĲǭŔĦŔĲŰĦǃЯШőǃĬƖŸƣőĲƖůċũШĦċƖĤŸŰŔǍċƣŔŸŰШ

ŸŉШƣőĲШĬŔŊĲƚƣċƣĲШŸǭĲƖƚШċĬƻċŰƣċŊĲƚЯШƚƨĦőШċƚШŰŸШŰĲĲĬШŉŸƖШƓƖĲũŔůŔŰċƖǃШĬƖǃŔŰŊШŸŉШƣőĲШ

ĬŔŊĲƚƣċƣĲЯШ ũŸƽĲƖШ ƓƖŸĦĲƚƚШ ƣĲůƓĲƖċƣƨƖĲƚШ ĦŸůƓċƖĲĬШ ƣŸШ ƓǃƖŸũǃƚŔƚоŊċƚŔǯĦċƣŔŸŰШ ċŰĬШ

ŔŰĦŔŰĲƖċƣŔŸŰЯШċŰĬШũŸƽĲƖШ9§ΞШĲůŔƚƚŔŸŰШĦŸůƓċƖĲĬШƣŸШĬŔŊĲƚƣċƣĲШŔŰĦŔŰĲƖċƣŔŸŰЮШÂƖċĦƣŔĦċũũǃЯШ

ƣőĲШůŸƚƣШŉƖĲƕƨĲŰƣШƨƚĲШŸŉШĤŔŸůċƚƚШőǃĬƖŸƣőĲƖůċũШĦċƖĤŸŰŔǍċƣŔŸŰШŔƚШƣőĲШìċƚƣĲрƣŸрEŰĲƖŊǃШ

ƓƖŸĦĲƚƚЮ 



ΟΦ 
 

fŰШƚƨůůċƖǃЯШŸŰĲШŸŉШƣőĲШƚŔŊŰŔǯĦċŰƣШƓƖŸĤũĲůƚШŔƚШƣőĲШƖĲũċƣŔƻĲũǃШũŔůŔƣĲĬШƓƖċĦƣŔĦċũШċƓƓũŔĦċƣŔŸŰШ

ŸŉШ ƣőĲШ ƣőĲƖůŸĦőĲůŔĦċũШ ĦŸŰƻĲƖƚŔŸŰШ ƓƖŸĦĲƚƚĲƚШ ŉŸƖШ ĬŔŊĲƚƣċƣĲШ ƣƖĲċƣůĲŰƣШ ĬƨĲШ ƣŸШ ƣőĲШ

ŔůůċƣƨƖŔƣǃШŸŉШƣőĲШƣĲĦőŰŸũŸŊǃЯШƣŸШċШŊƖĲċƣĲƖШŸƖШũĲƚƚĲƖШĲǂƣĲŰƣШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШƣǃƓĲШŸŉШ

ƣĲĦőŰŸũŸŊǃЮШÑőŔƚШƚŔƣƨċƣŔŸŰШŰĲĦĲƚƚŔƣċƣĲƚШċĦőŔĲƻŔŰŊШĲĦŸŰŸůŔĲƚШŸŉШƚĦċũĲШŔŰШũċƖŊĲрƚĦċũĲШ

ƓƖŸĬƨĦƣŔŸŰЮШÑőĲШƚĲƻĲƖċũШƓƖŸƓŸƚċũƚШŉƖŸůШůċŰƨŉċĦƣƨƖĲƖƚШŸŉШƣőĲƖůŸĦőĲůŔĦċũШĲƕƨŔƓůĲŰƣЯШ

ƽőŔĦőШċƖĲШůċŔŰũǃШƚƨŔƣĲĬШŉŸƖШƖĲũċƣŔƻĲũǃШũċƖŊĲрƚĦċũĲШƓƖŸĬƨĦƣŔŸŰЯШċũƚŸШŔŰĬŔƖĲĦƣũǃШĦŸŰǯƖůШƣőŔƚШ

ƚŔƣƨċƣŔŸŰЮШÉŔŰĦĲШƣőĲШĦƨƖƖĲŰƣШƓƖŸŢĲĦƣШŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШƚůċũũрƚĦċũĲШƓƖŸĬƨĦƣŔŸŰЯШƣőĲШůŸƚƣШ

ũŔťĲũǃШŸƓƣŔŸŰШċƓƓĲċƖƚШƣŸШĤĲШĦĲŰƣƖċũŔǍĲĬШƣőĲƖůŸĦőĲůŔĦċũШƣƖĲċƣůĲŰƣШŸƖШŔŰĦŔŰĲƖċƣŔŸŰШŸŉШƣőĲШ

ĬŔŊĲƚƣċƣĲЯШ ĬĲƓĲŰĬŔŰŊШ ŸŰШ ƣőĲШ ĤŔŸŊċƚШ ƓũċŰƣШ ƚŔǍĲШ ċŰĬШ ƣőĲШ ĬŔƚƣċŰĦĲШ ŸŉШ ƣőĲШ ĬŔŊĲƚƣċƣĲШ

ƣƖċŰƚƓŸƖƣċƣŔŸŰЯШƽőŔĦőШĦċŰШĤĲШĬĲƣĲƖůŔŰĲĬШŸŰШċШĦċƚĲрĤǃрĦċƚĲШĤċƚŔƚЮ 

 
  



ΠΜ 
 

ÅĲŉĲƖĲŰĦĲƚШ 
ŊƖŔuŸůƓЮШыŰЮĬЮьЮШ ƻċŔũċĤũĲШ§ŰũŔŰĲаШcƣƣƓƚаоо ŊƖŔťŸůƓЮ9ŸůоÂũċŰƣƚо ŊƖŔǯĲƖрƓũƨƚоШы ĦĦĲƚƚĲĬШŸŰШ
ΞΣШ ƓƖŔũШΞΜΞΞьЮ 

ũШÉĲċĬŔЯШÑЮЯШ?ƖŸƚŊЯШ7ЮЯШ[ƨĦőƚЯШìЮЯШÅƨƣǍЯШ?ЮЯШѼШsċŰƚƚĲŰЯШÅЮШыΞΜΝΟьЮШΝΞШрШ7ŔŸŊċƚШĬŔŊĲƚƣċƣĲШƕƨċũŔƣǃШ
ċŰĬШƨƣŔũŔǍċƣŔŸŰЮШfŰШ ЮШìĲũũŔŰŊĲƖЯШsЮШ~ƨƖƓőǃЯШѼШ?ЮШ7ċǂƣĲƖШыEĬƚЮьЯШÑőĲЮ7ŔŸŊċƚЮcċŰĬĤŸŸťШыƓƓЮШ
ΞΣΤтΟΜΝьЮШìŸŸĬőĲċĬШÂƨĤũŔƚőŔŰŊЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΡΟΟоΦΤΥΜΥΡΤΜΦΤΠΝΡЮΞЮΞΣΤ 

ũĤƨƖƕƨĲƖƕƨĲЯШsЮШ ЮЯШĬĲШũċШ[ƨĲŰƣĲЯШ9ЮЯШ9ċůƓŸǃЯШ~ЮЯШ9ċƖƖċƚĦŸЯШxЮЯШ ČŢĲƖċЯШfЮЯШ7ċŔǂċƨũŔЯШ9ЮЯШ
9ċƖċƻċĦċЯШ[ЮЯШÅŸũĬČŰЯШ ЮЯШ9ĲŊċƖƖċЯШsЮЯШѼШ7ĲƖŰċũЯШ~ЮШÂЮШыΞΜΝΞьЮШ ŊƖŔĦƨũƣƨƖċũШƨƚĲШŸŉШĬŔŊĲƚƣċƣĲШ
ŉŸƖШőŸƖƣŔĦƨũƣƨƖċũШĦƖŸƓШƓƖŸĬƨĦƣŔŸŰШċŰĬШŔůƓƖŸƻĲůĲŰƣШŸŉШƚŸŔũШƓƖŸƓĲƖƣŔĲƚЮШEƨƖŸƓĲċŰЮsŸƨƖŰċũЮŸŉЮ
ŊƖŸŰŸůǃЯШΧΦЯШΝΝΦтΝΞΥЮШőƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮĲŢċЮΞΜΝΞЮΜΣЮΜΜΝ 

ũĤƨƖƕƨĲƖƕƨĲЯШsЮШ ЮЯШĬĲШũċШ[ƨĲŰƣĲЯШ9ЮЯШ[ĲƖƖĲƖр9ŸƚƣċЯШ ЮЯШ9ċƖƖċƚĦŸЯШxЮЯШ9ĲŊċƖƖċЯШsЮЯШ ĤċĬЯШ~ЮЯШѼШ
7ĲƖŰċũЯШ~ЮШÂЮШыΞΜΝΞьЮШƚƚĲƚƚůĲŰƣШŸŉШƣőĲШŉĲƖƣŔũŔƚĲƖШƓŸƣĲŰƣŔċũШŸŉШĬŔŊĲƚƣċƣĲƚШŉƖŸůШŉċƖůШċŰĬШ
ċŊƖŸŔŰĬƨƚƣƖŔċũШƖĲƚŔĬƨĲƚЮШ7ŔŸůċƚƚЮċŰĬЮ7ŔŸĲŰĲƖŊǃЯШΧΣЯШΝΥΝтΝΥΦЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮĤŔŸůĤŔŸĲЮΞΜΝΞЮΜΞЮΜΝΥ 

ũрÅƨůċŔőŔЯШ ЮЯШÉőċőĤċǍЯШ~ЮЯШ~ĦťċǃЯШ]ЮЯШ~ċĦťĲǃЯШcЮЯШѼШ ũр ŰƚċƖŔЯШÑЮШыΞΜΞΞьЮШ ШƖĲƻŔĲƽШŸŉШƓǃƖŸũǃƚŔƚШ
ƣĲĦőŰŸũŸŊŔĲƚШċŰĬШŉĲĲĬƚƣŸĦťаШ ШĤũĲŰĬŔŰŊШċƓƓƖŸċĦőШŉŸƖШƓũċƚƣŔĦШċŰĬШĤŔŸůċƚƚШƣŸƽċƖĬƚШ
ŸƓƣŔůƨůШĤŔŸĦőċƖШǃŔĲũĬЮШÅĲŰĲƽċĤũĲЮċŰĬЮÉƨƚƣċŔŰċĤũĲЮEŰĲƖŊǃЮÅĲƻŔĲƽƚЯШΤΩΪЯШΝΝΞΤΝΡЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƖƚĲƖЮΞΜΞΞЮΝΝΞΤΝΡ 

ŰŊĲũŸŰŔĬŔЯШEЮЯШѼШÉůŔƣőЯШÉЮШÅЮШыΞΜΝΡьЮШ ШĦŸůƓċƖŔƚŸŰШŸŉШƽĲƣШċŰĬШĬƖǃШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШ
ƓƖŸĦĲƚƚĲƚШŉŸƖШƣőĲШƣƖĲċƣůĲŰƣШŸŉШůƨŰŔĦŔƓċũШƚŸũŔĬШƽċƚƣĲШċŰĬШŉŸŸĬШƽċƚƣĲЮШìċƣĲƖЮċŰĬЮ
EŰƻŔƖŸŰůĲŰƣЮsŸƨƖŰċũЯШΥάыΠьЯШΡΠΦтΡΡΤЮ 

7ċũċŊƨƖƨůƨƖƣőǃЯШ7ЮЯШѼШ7őċƚťċƖЯШÑЮШыΞΜΝΠьЮШcǃĬƖŸƓǃƖŸũǃƚŔƚШŸŉШũŔŊŰŸĦĲũũƨũŸƚŔĦШĤŔŸůċƚƚаШƚƣċƣĲШŸŉШ
ƣőĲШċƖƣШƖĲƻŔĲƽЮШ7ŔŸůċƚƚЮ9ŸŰƻĲƖƚŔŸŰЮċŰĬЮ7ŔŸƖĲǯŰĲƖǃЯШΧыΝьЯШΣΤтΤΡЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΜΤоƚΝΟΟΦΦрΜΝΟрΜΜΥΣрΞ 

7ċƖċůƓŸƨƣŔЯШEЮШ~ЮЯШ~ċŔЯШÉЮЯШ~ċũċůŔƚЯШ?ЮЯШ~ŸƨƚƣċťċƚЯШuЮЯШѼШxŸŔǍŔĬŸƨЯШ~ЮШыΞΜΞΜьЮШEǂƓũŸƖŔŰŊШ
ƣĲĦőŰŸũŸŊŔĦċũШċũƣĲƖŰċƣŔƻĲƚШŸŉШŰƨƣƖŔĲŰƣШƖĲĦŸƻĲƖǃШŉƖŸůШĬŔŊĲƚƣċƣĲШċƚШċШƚĲĦŸŰĬċƖǃШƖĲƚŸƨƖĦĲЮШ
ÅĲŰĲƽċĤũĲЮċŰĬЮÉƨƚƣċŔŰċĤũĲЮEŰĲƖŊǃЮÅĲƻŔĲƽƚЯШΤΦΧЯШΝΝΜΟΤΦЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƖƚĲƖЮΞΜΞΜЮΝΝΜΟΤΦ 

7ċƨĲƖЯШxЮЯШÅċŰŊũŸƻČЯШuЮЯШ~ċƚŸŢŖĬĲťЯШsЮЯШ?ƖŸƚŊЯШ7ЮЯШѼШ~ĲŔǂŰĲƖЯШuЮШыΞΜΞΝьЮШ?ŔŊĲƚƣċƣĲШċƚШÉƨƚƣċŔŰċĤũĲШ
 ƨƣƖŔĲŰƣШÉŸƨƖĦĲШŉŸƖШ~ŔĦƖŸċũŊċĲу9őċũũĲŰŊĲƚШċŰĬШÂƖŸƚƓĲĦƣƚЮШƓƓũŔĲĬЮÉĦŔĲŰĦĲƚЯШΤΤыΟьЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΜоċƓƓΝΝΜΟΝΜΡΣ 

7ĲŊŊŔŸЯШ]ЮЯШÉĦőŔĲƻċŰŸЯШ ЮЯШ7ŸŰċƣŸЯШÑЮЯШcĲŰŰĲĤĲƖƣЯШÂЮЯШѼШÂŔƻċƣŸЯШ ЮШыΞΜΝΦьЮШÉƣċƣŔƚƣŔĦċũШċŰċũǃƚŔƚШŉŸƖШ
ƣőĲШƕƨċũŔƣǃШċƚƚĲƚƚůĲŰƣШŸŉШĬŔŊĲƚƣċƣĲƚШŉƖŸůШƚĲƓċƖċƣĲũǃШĦŸũũĲĦƣĲĬШŸƖŊċŰŔĦШŉƖċĦƣŔŸŰШŸŉШ
ůƨŰŔĦŔƓċũШƚŸũŔĬШƽċƚƣĲШы§[~ÉìьШċŰĬШċŊƖŸрŔŰĬƨƚƣƖŔċũШŉĲĲĬƚƣŸĦťЮШÉőŸƨũĬШŔŰƓƨƣШŉĲĲĬƚƣŸĦťШƣŸШ
ċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШĬĲƣĲƖůŔŰĲШƣőĲШũĲŊċũШƚƣċƣƨƚШŸŉШĬŔŊĲƚƣċƣĲеШìċƚƣĲЮ~ċŰċŊĲůĲŰƣЯШΫΪЯШΡΠΣт
ΡΡΥЮШőƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƽċƚůċŰЮΞΜΝΦЮΜΞЮΜΠΜ 

7ĲŰŰċůŸƨŰЯШxЮЯШ ƖũċĤŸƚƚĲЯШÂЮЯШѼШxĳŸŰċƖĬЯШ ЮШыΞΜΝΟьЮШÅĲƻŔĲƽШŸŰШŉƨŰĬċůĲŰƣċũШċƚƓĲĦƣШŸŉШ
ċƓƓũŔĦċƣŔŸŰШŸŉШĬƖǃŔŰŊШƓƖŸĦĲƚƚШƣŸШƽċƚƣĲƽċƣĲƖШƚũƨĬŊĲЮШÅĲŰĲƽċĤũĲЮċŰĬЮÉƨƚƣċŔŰċĤũĲЮEŰĲƖŊǃЮ
ÅĲƻŔĲƽƚЯШΥΫЯШΞΦтΠΟЮШőƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƖƚĲƖЮΞΜΝΟЮΜΤЮΜΠΟ 



ΠΝ 
 

7ŔŸůċƚƚцǯƖĲĬЮcĲċƣЮ҂ЮÂŸƽĲƖЮÂũċŰƣƚЮё9cÂђЮҍЮcŸÉƣЮ]ƖŸƨƓЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΜШ[ĲĤƖƨċƖǃШΞΜΞΡЯШ
ŉƖŸůШőƣƣƓƚаооƽƽƽЮőŸƚƣрĤŔŸĲŰĲƖŊǃЮĦŸůоƚŸũƨƣŔŸŰƚоĤŸŔũĲƖрƓũċŰƣƚоĤŔŸůċƚƚрőĲċƣрƓŸƽĲƖр
ƓũċŰƣƚо 

7~cЮÑĲĦőŰŸũŸŊǃЮцЮìċƚƣĲЮƣŸЮEũĲĦƣƖŔĦŔƣǃЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΟΝШ~ċǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооƽƽƽЮĤůőЮǯоƓũċŰƣрƚŸũƨƣŔŸŰƚоƽċƚƣĲрƖĲǯŰŔŰŊрƚŸũƨƣŔŸŰƚоƽċƚƣĲрƣŸрĲũĲĦƣƖŔĦŔƣǃо 

7~cЮÑĲĦőŰŸũŸŊǃЮцЮìċƚƣĲЮƣŸЮEũĲĦƣƖŔĦŔƣǃЮƚŸũƨƣŔŸŰЮĬĲũŔƻĲƖĲĬЮƣŸЮxċőƣŔеЮ[ŔŰũċŰĬЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΝΦШ
[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШőƣƣƓƚаооƽƽƽЮĤůőЮǯоƖĲŉĲƖĲŰĦĲƚоƽċƚƣĲрƣŸрĲũĲĦƣƖŔĦŔƣǃрƚŸũƨƣŔŸŰр
ĬĲũŔƻĲƖĲĬрƣŸрũċőƣŔрǯŰũċŰĬо 

7~cЮÑĲĦőŰŸũŸŊǃЮцЮìċƚƣĲЮƣŸЮEũĲĦƣƖŔĦŔƣǃЮƚŸũƨƣŔŸŰЮĬĲũŔƻĲƖĲĬЮƣŸЮÅċƨůċеЮ[ŔŰũċŰĬЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΟΝШ
~ċǃШΞΜΞΡЯШŉƖŸůШőƣƣƓƚаооƽƽƽЮĤůőЮǯоƖĲŉĲƖĲŰĦĲƚоƽċƚƣĲрƣŸрĲũĲĦƣƖŔĦŔƣǃрƚŸũƨƣŔŸŰрĬĲũŔƻĲƖĲĬрƣŸр
ƖċƨůċрǯŰũċŰĬо 

7~cЮÑĲĦőŰŸũŸŊǃЮцЮìċƚƣĲЮƣŸЮ[ƨĲũЮƚŸũƨƣŔŸŰЮĬĲũŔƻĲƖĲĬЮƣŸЮxċőƣŔеЮ[ŔŰũċŰĬЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΝΦШ
[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШőƣƣƓƚаооƽƽƽЮĤůőЮǯоƖĲŉĲƖĲŰĦĲƚоƽċƚƣĲрƣŸрŉƨĲũрƚŸũƨƣŔŸŰрĬĲũŔƻĲƖĲĬрƣŸр
ũċőƣŔрǯŰũċŰĬо 

9ċƖƖċƖŸЯШ]ЮЯШÑŸŰĬĲƖƚťŔЯШuЮЯШѼШEŰƖŔĦőрÂƖċƚƣЯШ ЮШыΞΜΞΠьЮШÉŸũŔĬрũŔƕƨŔĬШƚĲƓċƖċƣŔŸŰШŸŉШĬŔŊĲƚƣċƣĲШŉƖŸůШ
ĤŔŸŊċƚШƓũċŰƣƚаШ ШƚǃƚƣĲůċƣŔĦШƖĲƻŔĲƽШŸŉШƣőĲШƣĲĦőŰŔƕƨĲƚќШƓĲƖŉŸƖůċŰĦĲЮШsŸƨƖŰċũЮŸŉЮ
EŰƻŔƖŸŰůĲŰƣċũЮ~ċŰċŊĲůĲŰƣЯШΦΨΩЯШΝΞΜΡΥΡЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮŢĲŰƻůċŰЮΞΜΞΠЮΝΞΜΡΥΡ 

9ċƣĲŰċĦĦŔЯШ ЮЯШ7ŸŰŔċƖĬŔЯШ]ЮЯШ~ċŔŰċƖĬŔƚЯШ~ЮЯШ]ŔĲƻĲƖƚЯШ[ЮЯШ[ċƖƖƨЯШ]ЮЯШ ƚƨŰŔƚЯШ[ЮЯШ~ċũƓĲŔЯШ[ЮЯШ]ŸŔЯШ?ЮЯШ
9ċƓƓċŔЯШ]ЮЯШѼШ9ċŰǍŔċŰŔЯШÅЮШыΞΜΞΞьЮШÂƖŸĦĲƚƚĲƚЯШċƓƓũŔĦċƣŔŸŰƚШċŰĬШũĲŊŔƚũċƣŔƻĲШŉƖċůĲƽŸƖťШŉŸƖШ
ĦċƖĤŸŰŔǍĲĬШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣċƣĲаШ§ƓƓŸƖƣƨŰŔƣŔĲƚШċŰĬШĤŸƣƣũĲŰĲĦťƚЮШ ШĦƖŔƣŔĦċũШƖĲƻŔĲƽЮШEŰĲƖŊǃЮ
9ŸŰƻĲƖƚŔŸŰЮċŰĬЮ~ċŰċŊĲůĲŰƣЯШΥΩΦЯШΝΝΡΣΦΝЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮĲŰĦŸŰůċŰЮΞΜΞΞЮΝΝΡΣΦΝ 

9EìEÂЮцЮÑőĲЮ9ŸŰŉĲĬĲƖċƣŔŸŰЮŸŉЮEƨƖŸƓĲċŰЮìċƚƣĲцƣŸцEŰĲƖŊǃЮÂũċŰƣƚЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞШsƨũǃШΞΜΞΡЯШ
ŉƖŸůШőƣƣƓƚаооƽƽƽЮĦĲƽĲƓЮĲƨоƽċƚƣĲрƣŸрĲŰĲƖŊǃрƓũċŰƣƚрŔŰрĲƨƖŸƓĲрŔŰрΞΜΞΞо 

9őĲŰЯШ]ЮЯШ]ƨŸЯШñЮЯШ9őĲŰŊЯШüЮЯШòċŰЯШ7ЮЯШ?ċŰЯШüЮЯШѼШ~ċЯШìЮШыΞΜΝΤьЮШŔƖШŊċƚŔǯĦċƣŔŸŰШŸŉШĤŔŸŊċƚрĬĲƖŔƻĲĬШ
ĬŔŊĲƚƣċƣĲШŔŰШċШĬŸƽŰĬƖċŉƣШǯǂĲĬШĤĲĬШŊċƚŔǯĲƖЮШìċƚƣĲЮ~ċŰċŊĲůĲŰƣЯШΩάЯШΝΣΞтΝΣΦЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƽċƚůċŰЮΞΜΝΤЮΜΥЮΜΜΝ 

9őŸŰŊЯШ9ЮШ9ЮЯШ9őĲŰŊЯШòЮШìЮЯШfƚőċťЯШÉЮЯШxċůЯШ~ЮШuЮЯШxŔůЯШsЮШìЮЯШÑċŰЯШfЮШÉЮЯШÉőŸƽЯШÂЮШxЮЯШѼШxĲĲЯШuЮШÑЮШ
ыΞΜΞΞьЮШ ŰċĲƖŸĤŔĦШĬŔŊĲƚƣċƣĲШċƚШċШũŸƽрĦŸƚƣШŰƨƣƖŔĲŰƣШƚŸƨƖĦĲШŉŸƖШƚƨƚƣċŔŰċĤũĲШůŔĦƖŸċũŊċĲШ
ĦƨũƣŔƻċƣŔŸŰаШ ШƽċǃШŉŸƖƽċƖĬШƣőƖŸƨŊőШƽċƚƣĲШƻċũŸƖŔǍċƣŔŸŰШċƓƓƖŸċĦőЮШÉĦŔĲŰĦĲЮŸŉЮÑőĲЮÑŸƣċũЮ
EŰƻŔƖŸŰůĲŰƣЯШΫΣΦЯШΝΡΜΜΤΜЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƚĦŔƣŸƣĲŰƻЮΞΜΞΝЮΝΡΜΜΤΜ 

9ŸŰƣŔŰƨŸƨƚЮ9ċƖĤŸŰŔǍċƣŔŸŰЮ[ƨƖŰċĦĲЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΝΠШ ƨŊƨƚƣШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооĲŰЮĤĲŰĲŰƻЮĦŸůоĦŸŰƣŔŰƨŸƨƚрĦċƖĤŸŰŔǍċƣŔŸŰрŉƨƖŰċĦĲЮőƣůũ 

?ŔŊĲƚƣċƣĲЮцЮ?ŸƖƚĲƣЮ]ƖŸƨƓЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΣШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооƽƽƽЮĬŸƖƚĲƣЮŰƨоŊƖĲĲŰрůċĦőŔŰĲƚоƚŸũƨƣŔŸŰƚоĬŔŊĲƚƣċƣĲо 

?ŸƽŰũŸċĬċĤũĲЮĦŸŰƣĲŰƣеЮĤƖŸĦőƨƖĲƚЮċŰĬЮĦċƚĲƚЮцЮìŸŔůċЮ9ŸƖƓŸƖċƣŔŸŰЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΟΝШ~ċǃШ
ΞΜΞΡЯШŉƖŸůШőƣƣƓƚаооƽŸŔůċĦŸƖƓŸƖċƣŔŸŰЮĦŸůоĬŸƽŰũŸċĬċĤũĲрĦŸŰƣĲŰƣо 



ΠΞ 
 

?ƖŸƚŊЯШ7ЮЯШ[ƨĦőƚЯШìЮЯШ ũЯШÑЮЯШ~ċĬƚĲŰЯШÉЮШ~ЮЯШѼШxŔŰťĲЯШ7ЮШыΞΜΝΡьЮШ ƨƣƖŔĲŰƣЮÅĲĦŸƻĲƖǃЮĤǃЮ7ŔŸŊċƚЮ
?ŔŊĲƚƣċƣĲЮÂƖŸĦĲƚƚŔŰŊЮШőƣƣƓƚаооƽƽƽЮŔĲċĤŔŸĲŰĲƖŊǃЮĦŸůоƽƓр
ĦŸŰƣĲŰƣоƨƓũŸċĬƚоΞΜΝΡоΜΥо ÖÑÅfE ÑхÅE9§éEÅòхÅüхƽĲĤΞЮƓĬŉ 

?ƖǃŔŰŊЮìĲƣЮ~ċƣĲƖŔċũƚеЮ7ƨũťЮÉŸũŔĬƚЮ҂Ю7ǃцÂƖŸĬƨĦƣƚЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΠШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооƚƣƖŸŰŊċЮĦŸůоĲŰоƓƖŸĬƨĦƣƚоƽĲƣрůċƣĲƖŔċũƚрĤǃрƓƖŸĬƨĦƣƚо 

?ǍŔĲĬǍŔĦЯШuЮЯШ}ċƓĦǍǃűƚťċрuŸƖĬŸŰЯШ7ЮЯШsƨƖĦǍǃťЯШ~ЮЯШ ƖĦǍĲƽƚťċЯШ~ЮЯШìƖŹĤĲũЯШ~ЮЯШsĲƽŔċƖǍЯШ~ЮЯШ
~ƨĬƖǃťЯШuЮЯШѼШÂċŢĞťЯШÑЮШыΞΜΞΝьЮШÉŸũŔĬШ?ŔŊĲƚƣċƣĲуÂőǃƚŔĦŸĦőĲůŔĦċũШċŰĬШÑőĲƖůċũШÉƣƨĬǃЮШ
EŰĲƖŊŔĲƚЯШΤΧыΞΝьЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΜоĲŰΝΠΞΝΤΞΞΠ 

EũċũċůŔЯШ?ЮЯШ~ŸŰũċƨЯШ[ЮЯШ9ċƖƖĲƖĲЯШcЮЯШ ĤĬĲũŸƨċőĬŔЯШuЮЯШ9őċƖĤŸŰŰĲũЯШ9ЮЯШ§ƨťċƖƖŸƨůЯШ ЮЯШüĲƖŸƨċũЯШ
òЮЯШѼШ7ċƖċťċƣЯШ ЮШыΞΜΞΜьЮШEƻċũƨċƣŔŸŰШŸŉШċŊƖŸŰŸůŔĦШƓƖŸƓĲƖƣŔĲƚШŸŉШĬŔŊĲƚƣċƣĲШŉƖŸůШůċĦƖŸċũŊċũШ
ƖĲƚŔĬƨĲƚШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰаШfůƓċĦƣШŸŉШƓƖĲƣƖĲċƣůĲŰƣШċŰĬШĦŸрĬŔŊĲƚƣŔŸŰШƽŔƣőШƽċƚƣĲШ
ċĦƣŔƻċƣĲĬШƚũƨĬŊĲЮШìċƚƣĲЮ~ċŰċŊĲůĲŰƣЯШΤΣΫЯШΝΞΤтΝΟΣЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƽċƚůċŰЮΞΜΞΜЮΜΠЮΜΝΦ 

EƻċĦЮcǃĬƖŸÑƖĲċƣЮцЮEƻċĦЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΟΜШ~ċǃШΞΜΞΡЯШŉƖŸůШőƣƣƓƚаооĲƻċĦЮĦŸůоƓƖŸĬƨĦƣƚоĲƻċĦр
őǃĬƖŸƣƖĲċƣо 

[ċŊĤŸőƨŰŊĤĲЯШ~ЮШ§ЮЯШ?ŸĬĬЯШfЮШ9ЮЯШcĲƖĤĲƖƣЯШ7ЮШ~ЮШsЮЯШxŔЯШcЮЯШÅŔĦťĲƣƣƚЯШxЮЯШѼШÉĲůƓũĲЯШuЮШÑЮШыΞΜΝΡьЮШ
cŔŊőШƚŸũŔĬШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰаШ§ƓĲƖċƣŔŸŰċũШĦőċũũĲŰŊĲƚШċŰĬШƓŸƚƚŔĤŔũŔƣŔĲƚЮШEŰƻŔƖŸŰůĲŰƣċũЮ
ÑĲĦőŰŸũŸŊǃЮ҂ЮfŰŰŸƻċƣŔŸŰЯШΧЯШΞΣΥтΞΥΠЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮĲƣŔЮΞΜΝΡЮΜΦЮΜΜΟ 

[ċƖƖƨЯШ]ЮЯШÉĦőĲƨŉĲũĲЯШ[ЮШ7ЮЯШ~ŸũŸĲǍŰŔťШÂċŰŔċŊƨċЯШ?ЮЯШuĲũũĲƖЯШ[ЮЯШsĲŸŰŊЯШ9ЮЯШѼШ7ċƚƚŸЯШ?ЮШыΞΜΞΠьЮШ
7ƨƚŔŰĲƚƚШċŰĬШ~ċƖťĲƣШ ŰċũǃƚŔƚШŸŉШcǃĬƖŸƣőĲƖůċũШ9ċƖĤŸŰŔǍċƣŔŸŰШÂƖŸĦĲƚƚаШÅŸċĬůċƓШƣŸƽċƖĬШ
fůƓũĲůĲŰƣċƣŔŸŰЮШŊƖŸŰŸůǃЯШΤΧыΟьЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΜоċŊƖŸŰŸůǃΝΠΜΟΜΡΠΝ 

[ĲŔǍЯШÅЮЯШ9ċƖƖċƖŸЯШ]ЮЯШ7ƖŔĲŰǍċЯШ9ЮЯШ~ĲĲƖƚЯШEЮЯШéĲƖĤĲťĲЯШ~ЮЯШѼШÑŸŰĬĲƖƚťŔЯШuЮШыΞΜΞΞьЮШÉǃƚƣĲůƚШ
ċŰċũǃƚŔƚШŸŉШĬŔŊĲƚƣċƣĲШƓƖŔůċƖǃШƓƖŸĦĲƚƚŔŰŊШƣĲĦőŰŔƕƨĲƚЮШìċƚƣĲЮ~ċŰċŊĲůĲŰƣЯШΤΨΣЯШΟΡΞтΟΣΟЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƽċƚůċŰЮΞΜΞΞЮΜΤЮΜΝΟ 

[ĲƖŰċŰĬĲƚЯШ[ЮЯШÉŔũťŔŰċЯШ ЮЯШ[ƨĲŰƣĲƚр]ƖƬŰĲƽċũĬЯШ9ЮЯШìŸŸĬЯШEЮШEЮЯШ ĬŸƻĲũċЯШéЮШxЮШÉЮЯШ§ċƣũĲǃр
ÅċĬĦũŔǭĲЯШ?ЮШxЮЯШxŸƻŔƣƣЯШÅЮШìЮЯШѼШxũĲƽĲũũǃŰЯШ9ЮШ ЮШыΞΜΞΜьЮШéċũŸƖŔƚŔŰŊШŰƨƣƖŔĲŰƣрƖŔĦőШĬŔŊĲƚƣċƣĲаШ
?ŔũƨƣŔŸŰЯШƚĲƣƣũĲůĲŰƣШċŰĬШůĲůĤƖċŰĲШǯũƣƖċƣŔŸŰШƓƖŸĦĲƚƚŔŰŊШŉŸƖШŸƓƣŔůŔƚċƣŔŸŰШċƚШċШƽċƚƣĲр
ĤċƚĲĬШůĲĬŔċШŉŸƖШůŔĦƖŸċũŊċũШĦƨũƣŔƻċƣŔŸŰЮШìċƚƣĲЮ~ċŰċŊĲůĲŰƣЯШΤΤΫЯШΝΦΤтΞΜΥЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƽċƚůċŰЮΞΜΞΜЮΜΥЮΜΟΤ 

[ĲƖƖŸЮÂŸƽĲƖЮцЮЮůŸĤŔũĲЮƓŸƽĲƖЮƚƣċƣŔŸŰЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΝΦШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооŉĲƖƖŸƓŸƽĲƖЮǯо 

[ƖŔƚĦőůċŰŰЯШÂЮШыΞΜΝΞьЮШEŰőċŰĦĲůĲŰƣШċŰĬШƣƖĲċƣůĲŰƣШŸŉШĬŔŊĲƚƣċƣĲƚШŉƖŸůШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰЮШЮ
ÅĲƻŔĲƽЮŸŉЮEŰőċŰĦĲůĲŰƣЮÑĲĦőŰŔƕƨĲƚеЮÂƖŸĦĲƚƚŔŰŊЮ§ƓƣŔŸŰƚЮċŰĬЮ ŸƻĲũЮ?ŔŊĲƚƣċƣĲЮÂƖŸĬƨĦƣƚЮ
ÂƖŸŢĲĦƣЮ9ŸĬĲжЮ§~uΣΣΩцΣΣΥЮÅĲƚĲċƖĦőЮ?ċƣĲжЮ[ĲĤЮ 

[ƨĦőƚЯШìЮЯШѼШ?ƖŸƚŊЯШ7ЮШыΞΜΝΟьЮШ ƚƚĲƚƚůĲŰƣШŸŉШƣőĲШƚƣċƣĲШŸŉШƣőĲШċƖƣШŸŉШƣĲĦőŰŸũŸŊŔĲƚШŉŸƖШƣőĲШ
ƓƖŸĦĲƚƚŔŰŊШŸŉШĬŔŊĲƚƣċƣĲШƖĲƚŔĬƨĲШŉƖŸůШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣĲƖƚЮШìċƣĲƖЮÉĦŔĲŰĦĲЮċŰĬЮÑĲĦőŰŸũŸŊǃלжЮ
ЮsŸƨƖŰċũЮŸŉЮƣőĲЮfŰƣĲƖŰċƣŔŸŰċũЮ ƚƚŸĦŔċƣŔŸŰЮŸŰЮìċƣĲƖЮÂŸũũƨƣŔŸŰЮÅĲƚĲċƖĦőЯШΩΪЯШΝΦΥΠтΝΦΦΟЮШ

őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΞΝΣΣоƽƚƣЮΞΜΝΟЮΜΤΡ 



ΠΟ 
 

[ƨŰťĲЯШ ЮЯШѼШüŔĲŊũĲƖЯШ[ЮШыΞΜΝΜьЮШcǃĬƖŸƣőĲƖůċũШĦċƖĤŸŰŔǍċƣŔŸŰШŸŉШĤŔŸůċƚƚаШ ШƚƨůůċƖǃШċŰĬШ
ĬŔƚĦƨƚƚŔŸŰШŸŉШĦőĲůŔĦċũШůĲĦőċŰŔƚůƚШŉŸƖШƓƖŸĦĲƚƚШĲŰŊŔŰĲĲƖŔŰŊЮШ7ŔŸŉƨĲũƚеЮ7ŔŸƓƖŸĬƨĦƣƚЮċŰĬЮ
7ŔŸƖĲǯŰŔŰŊЯШΧыΞьЯШΝΣΜтΝΤΤЮ 

]ċůċƖċũċũċŊĲЯШ?ЮЯШÅŸĬŊĲƖƚЯШÉЮЯШ]ŔũũЯШ ЮЯШ~ĲƖĲĬŔƣőЯШìЮЯШ7ŸƣƣЯШÑЮЯШìĲƚƣЯШcЮЯШ ũĦĲЯШsЮЯШÉŰċƓĲЯШ9ЮЯШѼШ
~ĦuĲĦőŰŔĲЯШsЮШыΞΜΞΡьЮШ7ŔŸƽċƚƣĲШƣŸШĤŔŸĦőċƖаШċШƣĲĦőŰŸрĲĦŸŰŸůŔĦШċŰĬШũŔŉĲШĦǃĦũĲШċƚƚĲƚƚůĲŰƣШ
ŸŉШĤŔŸĦőċƖШƓƖŸĬƨĦƣŔŸŰШŉƖŸůШŉŸŸĬрƽċƚƣĲШĬŔŊĲƚƣċƣĲШċŰĬШŔƣƚШċŊƖŔĦƨũƣƨƖċũШǯĲũĬШċƓƓũŔĦċƣŔŸŰЮШ
7ŔŸĦőċƖЯШΪыΝьЯШΡΜЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΜΤоƚΠΞΤΤΟрΜΞΡрΜΜΠΡΣрΜ 

]ęƖƖĲƚƣĲЮцЮsƨůĤŸЮ]ƖŸƨƓЮÉůċƖƣЮ?ƖǃЮ]ůĤcЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΣШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооŢƨůĤŸрŊƖŸƨƓЮĬĲоĲŰоŊċĲƖƖĲƚƣо 

]ċƚŔǯĦċƣŔŸŰЮҍЮcŸÉƣЮEŰĲƖŊǃЮÉǃƚƣĲůƚЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΜШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШőƣƣƓƚаооƽƽƽЮőŸƚƣр
ĤŔŸĲŰĲƖŊǃЮĦŸůоƚŸũƨƣŔŸŰƚоŊċƚŔǯĦċƣŔŸŰо 

]őŔůŔƖĲЯШ ЮЯШuƨůċƖЯШ]ЮЯШÉŔƻċŊƨƖƨŰċƣőċŰЯШÂЮЯШÉőŸĤċŰċЯШÉЮЯШÉċƖċƣċũĲЯШ]ЮШ?ЮЯШuŔůЯШcЮШìЮЯШxƨŸŰŊŸЯШéЮЯШ
EƚƓŸƚŔƣŸЯШ]ЮЯШѼШ~ƨŰŸǍЯШÅЮШыΞΜΝΤьЮШ7ŔŸрőǃƣőċŰĲШƓƖŸĬƨĦƣŔŸŰШŉƖŸůШůŔĦƖŸċũŊċĲШĤŔŸůċƚƚаШťĲǃШ
ĦőċũũĲŰŊĲƚШċŰĬШƓŸƣĲŰƣŔċũШŸƓƓŸƖƣƨŰŔƣŔĲƚШŉŸƖШċũŊċũШĤŔŸрƖĲǯŰĲƖŔĲƚЮШ7ŔŸƖĲƚŸƨƖĦĲЮÑĲĦőŰŸũŸŊǃЯШ
ΥΧΤЯШΡΞΡтΡΟΣЮ 

]ŔƨũŔċŰŸЯШ ЮЯШ9ċƣŔǍǍŸŰĲЯШEЮЯШ[ƖĲĬċЯШ9ЮЯШѼШ9ŸƖŰċĦĦőŔċЯШ]ЮШыΞΜΞΜьЮШéċũŸƖŔǍċƣŔŸŰШŸŉШ§[~ÉìШ
?ŔŊĲƚƣċƣĲр?ĲƖŔƻĲĬШÉǃŰŊċƚШƣŸƽċƖĬШ~ĲƣőċŰŸũЯШcǃĬƖŸŊĲŰЯШŸƖШEũĲĦƣƖŔĦŔƣǃаШÂƖŸĦĲƚƚШÉŔůƨũċƣŔŸŰШ
ċŰĬШ9ċƖĤŸŰШ[ŸŸƣƓƖŔŰƣШ9ċũĦƨũċƣŔŸŰЮШÂƖŸĦĲƚƚĲƚЯШΫыΡьЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΜоƓƖΥΜΡΜΡΞΣ 

]ŮŸƽċĦťċЯШ ЮЯШÉǍŸƚƣċťЯШ7ЮЯШѼШuũĲĤċŰŔƨťЯШÅЮШыΞΜΞΜьЮШEǭĲĦƣШŸŉШ7ŔŸŊċƚШ?ŔŊĲƚƣċƣĲШċŰĬШ~ŔŰĲƖċũШ
[ĲƖƣŔũŔƚċƣŔŸŰШŸŰШƣőĲШÉŸŔũШÂƖŸƓĲƖƣŔĲƚШċŰĬШòŔĲũĬШċŰĬШ ƨƣƖŔƣŔŸŰċũШéċũƨĲШŸŉШÉƽŔƣĦőŊƖċƚƚШ[ŸƖċŊĲЮШ
ŊƖŸŰŸůǃЯШΤΣыΠьЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΜоċŊƖŸŰŸůǃΝΜΜΠΜΠΦΜ 

]Å f  ÉЮҍЮ?ƖǃŔŰŊЮҍЮÉƨƓĲƖőĲċƣĲĬЮÉƣĲċůЮ?ƖǃĲƖЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΠШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооĲŰЮŊƖċŔŰċƚЮĬťоƣŸƖƖŔŰŊ 

cĲƖĤĲƚЯШ9ЮЯШÅŸƣőЯШÖЮЯШìƨũŉЯШÉЮЯШѼШ?ċőũŔŰЯШsЮШыΞΜΞΜьЮШEĦŸŰŸůŔĦШċƚƚĲƚƚůĲŰƣШŸŉШĬŔǭĲƖĲŰƣШĤŔŸŊċƚШ
ĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШƣĲĦőŰŸũŸŊŔĲƚаШ ШƚĦĲŰċƖŔŸрĤċƚĲĬШċŰċũǃƚŔƚЮШsŸƨƖŰċũЮŸŉЮ9ũĲċŰĲƖЮ
ÂƖŸĬƨĦƣŔŸŰЯШΥΨΨЯШΝΞΜΞΥΞЮШőƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮŢĦũĲƓƖŸЮΞΜΞΜЮΝΞΜΞΥΞ 

cŔũĤĲƖЯШfЮЯШcċŊĲůċŰŰЯШ ЮЯШĬĲШũċШÅŸƚċЯШsЮШ~ЮЯШuŰŔĦťĲƖЯШcЮЯШ7ƨĦőĲũŔЯШÑЮШ?ЮЯШѼШÉĦőůŔĬƣЯШcЮрÂЮШыΞΜΞΠьЮШ
7ŔŸĦőċƖШÂƖŸĬƨĦƣŔŸŰШ[ƖŸůШÂũċƚƣŔĦр9ŸŰƣċůŔŰċƣĲĬШ7ŔŸůċƚƚЮШ]97Ю7ŔŸĲŰĲƖŊǃЯШΤΩыΝΝьЯШĲΤΜΜΜΡЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΝΝΝоŊĦĤĤЮΤΜΜΜΡ 

cŸƣЮìċƣĲƖЮ7ŸŔũĲƖЮÂũċŰƣƚЮцЮcŸƣЮìċƣĲƖЮ7ŸŔũĲƖƚЮҍЮcŸÉƣЮ]ƖŸƨƓЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΜШ[ĲĤƖƨċƖǃШΞΜΞΡЯШ
ŉƖŸůШőƣƣƓƚаооƽƽƽЮőŸƚƣрĤŔŸĲŰĲƖŊǃЮĦŸůоƚŸũƨƣŔŸŰƚоĤŸŔũĲƖрƓũċŰƣƚоőŸƣрƽċƣĲƖрĤŸŔũĲƖƚо 

sŸƚĲŉШ7ęƖŰƣőċũĲƖЯШ?ЮЯШ§ĤĲƖƚƣĲŔĲƖůċƖťШcċƖċũĬШ7ĲƖŊůċŰŰЯШEЮШ?fЯШ§ĤĲƖƚƣĲŔĲƖůċƖťШ7ĲƖŰőċƖĬШ?ƖŸƚŊЯШ
EЮШ?fЯШÑƨũũŰШÅŸũċŰĬШuŔƖĦőůċǃƖЯШfЮШ?fЯШѼШÑƨũũŰШ]ĲŸƖŊШuŸŰƖċĬЯШfЮШ?fЮШыΞΜΜΥьЮШÑĲĦőŰŸũŸŊŔĲеЮ
xŸŊŔƚƣŔťЮƨŰĬЮìŔƖƣƚĦőċŉƣũŔĦőťĲŔƣЮƻŸŰЮ7ŔŸŊċƚц]ƖŸơċŰũċŊĲŰЮċƨŉЮ7ċƚŔƚЮŔŰĬƨƚƣƖŔĲũũĲƖЮĤŔŸŊĲŰĲƖЮ
ĤŉęũũĲЮШőƣƣƓƚаооƽƽƽЮĤŔŸŊċƚрŰĲƣǍĲŔŰƚƓĲŔƚƨŰŊЮċƣоĬŸƽŰũŸċĬƚоΞΜΜΥΝΝхĤŔŸŊċƚр

ŊƖŸƚƚċŰũċŊĲŰЮƓĬŉ 

sƨƖŊƨƣŔƚЯШxЮЯШËũĲƓĲƣŔĲŰĽЯШ ЮЯШËũĲƓĲƣǃƚЯШsЮЯШѼШ9ĲƚĲƻŔĨŔĲŰĽЯШsЮШыΞΜΞΝьЮШÑŸƽċƖĬƚШċШŉƨũũШĦŔƖĦƨũċƖШ
ĲĦŸŰŸůǃШŔŰШĤŔŸŊċƚШƓũċŰƣƚаШÉƨƚƣċŔŰċĤũĲШůċŰċŊĲůĲŰƣШŸŉШĬŔŊĲƚƣċƣĲШŉŸƖШŊƖŸƽŔŰŊШĤŔŸůċƚƚШ
ŉĲĲĬƚƣŸĦťƚШċŰĬШƨƚĲШċƚШĤŔŸŉĲƖƣŔũŔǍĲƖЮШEŰĲƖŊŔĲƚЯШΤΧыΝΠьЯШΠΞΤΞЮ 



ΠΠ 
 

uŸƻċĨŔħЯШCЮЯШxŸŰĨċƖŔħЯШüЮЯШsŸƻŔħЯШsЮЯШÉċůċĦЯШ?ЮЯШÂŸƓŸƻŔħЯШ7ЮЯШѼШÑŔƜůċЯШ~ЮШыΞΜΞΞьЮШ?ŔŊĲƚƣċƣĲШ
~ċŰċŊĲůĲŰƣШċŰĬШÂƖŸĦĲƚƚŔŰŊШÂƖċĦƣŔĦĲƚаШ ШÅĲƻŔĲƽЮШƓƓũŔĲĬЮÉĦŔĲŰĦĲƚЯШΤΥыΝΥьЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΜоċƓƓΝΞΝΥΦΞΝΣ 

uƖċƣǍĲŔƚĲŰЯШ~ЮЯШÉƣċƖĦĲƻŔĦЯШ ЮЯШ~ċƖƣŔŰŸƻЯШ~ЮЯШ~ċƨƖĲƖЯШ9ЮЯШѼШ~ƬũũĲƖЯШsЮШыΞΜΝΜьЮШƓƓũŔĦċĤŔũŔƣǃШŸŉШĤŔŸŊċƚШ
ĬŔŊĲƚƣċƣĲШċƚШƚŸũŔĬШŉƨĲũЮШ[ƨĲũЯШΫάыΦьЯШΞΡΠΠтΞΡΠΥЮ 

xŔЯШòЮЯШxŔƨЯШ9ЮЯШìċĦőĲůŸЯШ ЮШ9ЮЯШѼШxŔЯШñЮШыΞΜΝΥьЮШEǭĲĦƣƚШŸŉШũŔƕƨŔĬШŉƖċĦƣŔŸŰШŸŉШĬŔŊĲƚƣċƣĲШƖĲĦŔƖĦƨũċƣŔŸŰШ
ŸŰШƚǃƚƣĲůШƓĲƖŉŸƖůċŰĦĲШċŰĬШůŔĦƖŸĤŔċũШĦŸůůƨŰŔƣǃШƚƣƖƨĦƣƨƖĲШĬƨƖŔŰŊШƚĲƖŔċũШċŰċĲƖŸĤŔĦШ
ĬŔŊĲƚƣŔŸŰШŸŉШĦŸůƓũĲƣĲũǃШƚƣŔƖƖĲĬШƣċŰťШƖĲċĦƣŸƖƚШŉŸƖШĦŸƖŰШƚƣŸƻĲƖЮШEŰĲƖŊǃЯШΤΩΣЯШΟΜΦтΟΝΤЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮĲŰĲƖŊǃЮΞΜΝΥЮΜΣЮΜΥΞ 

xŔЯШòЮЯШxƨŸЯШìЮЯШxƨЯШsЮЯШüőċŰŊЯШñЮЯШxŔЯШÉЮЯШìƨЯШòЮЯШѼШxŔЯШ]ЮШыΞΜΝΥьЮШEǭĲĦƣƚШŸŉШĬŔŊĲƚƣŔŸŰШƣŔůĲШŔŰШ
ċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШŸŰШƚƨĤƚĲƕƨĲŰƣШĬŔŊĲƚƣċƣĲШĦŸůƓŸƚƣŔŰŊЮШ7ŔŸƖĲƚŸƨƖĦĲЮÑĲĦőŰŸũŸŊǃЯШΥΩΪЯШ
ΝΝΤтΝΞΡЮШőƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮĤŔŸƖƣĲĦőЮΞΜΝΥЮΜΠЮΜΦΥ 

xŸŊċŰЯШ~ЮЯШѼШéŔƚƻċŰċƣőċŰЯШ9ЮШыΞΜΝΦьЮШ~ċŰċŊĲůĲŰƣШƚƣƖċƣĲŊŔĲƚШŉŸƖШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣċƣĲШŸŉШŸƖŊċŰŔĦШ
ŉƖċĦƣŔŸŰШŸŉШůƨŰŔĦŔƓċũШƚŸũŔĬШƽċƚƣĲаШ9ƨƖƖĲŰƣШƚƣċƣƨƚШċŰĬШŉƨƣƨƖĲШƓƖŸƚƓĲĦƣƚЮШìċƚƣĲЮ
~ċŰċŊĲůĲŰƣЮ҂ЮÅĲƚĲċƖĦőЯШΦΪыΝхƚƨƓƓũьЯШΞΤтΟΦЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΝΤΤоΜΤΟΠΞΠΞñΝΥΥΝΣΤΦΟ 

xǃŸŰƚЯШ]ЮШ ЮЯШ9ċƣőĦċƖƣЯШ ЮЯШ[ƖŸƚƣЯШsЮШÂЮЯШìŔũũƚЯШ~ЮЯШsŸőŰƚƣŸŰЯШ9ЮЯШÅċůƚĲǃЯШÅЮЯШѼШÉůǃƣőЯШ7ЮШыΞΜΞΝьЮШ
ÅĲƻŔĲƽШŸŉШƣƽŸШůĲĦőċŰŔĦċũШƚĲƓċƖċƣŔŸŰШƣĲĦőŰŸũŸŊŔĲƚШŉŸƖШƣőĲШƚƨƚƣċŔŰċĤũĲШůċŰċŊĲůĲŰƣШŸŉШ
ċŊƖŔĦƨũƣƨƖċũШƓőŸƚƓőŸƖƨƚШŔŰШŰƨƣƖŔĲŰƣрƻƨũŰĲƖċĤũĲШǍŸŰĲƚЮШŊƖŸŰŸůǃЯШΤΤыΡьЯШΥΟΣЮ 

~ċťČĬŔЯШ~ЮЯШÑŸůŹĦƚŔťЯШ ЮЯШѼШ§ƖŸƚǍЯШéЮШыΞΜΝΞьЮШ?ŔŊĲƚƣċƣĲжЮċЮŰĲƽЮŰƨƣƖŔĲŰƣЮƚŸƨƖĦĲцƖĲƻŔĲƽШыéŸũЮШΝΠьЮШ
7ŔŸŊċƚЮ 

~ċƖǍĤċŰЯШ ЮЯШxŔĤƖċЯШsЮШ ЮЯШcŸƚƚĲŔŰŔЯШÉЮШcЮЯШ[ŔƚĦőĲƖЯШ~ЮШ]ЮЯШѼШÅŸƣƣĲƖЯШéЮШÉЮШыΞΜΞΞьЮШEǂƓĲƖŔůĲŰƣċũШ
ĲƻċũƨċƣŔŸŰШċŰĬШċƓƓũŔĦċƣŔŸŰШŸŉШŊĲŰĲƣŔĦШƓƖŸŊƖċůůŔŰŊШƣŸШĬĲƻĲũŸƓШƓƖĲĬŔĦƣŔƻĲШĦŸƖƖĲũċƣŔŸŰƚШŉŸƖШ
őǃĬƖŸĦőċƖШőŔŊőĲƖШőĲċƣŔŰŊШƻċũƨĲШċŰĬШǃŔĲũĬШƣŸШŸƓƣŔůŔǍĲШƣőĲШĲŰĲƖŊǃШĦŸŰƣĲŰƣЮШsŸƨƖŰċũЮŸŉЮ
EŰƻŔƖŸŰůĲŰƣċũЮ9őĲůŔĦċũЮEŰŊŔŰĲĲƖŔŰŊЯШΤΣыΣьЯШΝΜΥΥΥΜЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮŢĲĦĲЮΞΜΞΞЮΝΜΥΥΥΜ 

~ĲŔЯШ9ЮЯШ9őĲŰŊЯШ~ЮЯШñŔĲЯШ~ЮЯШòċŰŊЯШÅЮЯШxŔƨЯШÑЮЯШcƨċŰŊЯШüЮЯШüőŸƨЯШÑЮЯШüőċŸЯШòЮЯШxŔƨЯШüЮЯШѼШxŔЯШ7ЮШыΞΜΞΠьЮШ
ÅĲĦĲŰƣШċĬƻċŰĦĲƚШŔŰШƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШƣĲĦőŰŸũŸŊǃШŉŸƖШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣċƣĲШŉƖŸůШ
ŉŸŸĬШƽċƚƣĲЮШ7ŔŸƖĲƚŸƨƖĦĲЮÑĲĦőŰŸũŸŊǃЯШΧΤΦЯШΝΟΝΡΞΤЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮĤŔŸƖƣĲĦőЮΞΜΞΠЮΝΟΝΡΞΤ 

~ŔŸĬƨƚťċЯШsЮЯШ]ƖċĤŸƽŔĲĦЯШ ЮЯШѼШcƨƓťċЯШsЮШыΞΜΞΟьЮШ?ŔŊĲƚƣċƣĲШÄƨċũŔƣǃШ§ƖŔŊŔŰċƣŔŰŊШŉƖŸůШuŔƣĦőĲŰШ
ìċƚƣĲЮШƓƓũŔĲĬЮÉĦŔĲŰĦĲƚЯШΤΦыΝΥьЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΜоċƓƓΝΟΝΥΝΜΟΡΟ 

~ŸĤŔũĲЮĤĲũƣЮĬƖǃŔŰŊЮƚǃƚƣĲůƚЮцЮΥÑЮ Éц ÉxÄЮƻĲƖƚŔŸŰЮцЮÉĦŸũċƖŔЮƚƖũЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΠШ[ĲĤƖƨċƖǃШΞΜΞΡЯШ
ŉƖŸůШőƣƣƓƚаооƽƽƽЮƚĦŸũċƖŔƚƖũЮĦŸůоĲŰоŔŰĬƨƚƣƖŔċũрĬƖǃŔŰŊрƓũċŰƣƚрůċŰƨŉċĦƣƨƖĲƖƚоĬƖǃŔŰŊр
ƓũċŰƣƚрƽŔƣőрůŸƻċĤũĲрĦŸŰƻĲǃŸƖƚрůċŰƨŉċĦƣƨƖĲƖƚоůŸĤŔũĲрĤĲũƣрĬƖǃŔŰŊрƚǃƚƣĲůƚрΞƣрċƚрċƚũƕр
ƻĲƖƚŔŸŰо 

~ŸŰŉĲƣЯШEЮЯШ ƨĤƖǃЯШ]ЮЯШѼШÅċůŔƖĲǍЯШ ЮШ ЮШыΞΜΝΥьЮШ ƨƣƖŔĲŰƣШƖĲůŸƻċũШċŰĬШƖĲĦŸƻĲƖǃШŉƖŸůШĬŔŊĲƚƣċƣĲаШċШ
ƖĲƻŔĲƽШŸŉШƣőĲШƣĲĦőŰŸũŸŊǃЮШ7ŔŸŉƨĲũƚЯШάыΞьЯШΞΠΤтΞΣΞЮ 

 ŔǍċůƨĬĬŔŰЯШÉЮЯШ7ċũŸĦőЯШcЮШ ЮЯШ]ƖŔǭŔŰЯШ]ЮШsЮЯШ~ƨĤċƖċťЯШ ЮШ~ЮЯШ7őƨƣƣŸЯШ ЮШìЮЯШ ĤƖŸЯШÅЮЯШ~ċǍċƖŔЯШÉЮШ
ЮЯШѼШ ũŔЯШ7ЮШÉЮШыΞΜΝΤьЮШ ŰШŸƻĲƖƻŔĲƽШŸŉШĲǭĲĦƣШŸŉШƓƖŸĦĲƚƚШƓċƖċůĲƣĲƖƚШŸŰШőǃĬƖŸƣőĲƖůċũШ



ΠΡ 
 

ĦċƖĤŸŰŔǍċƣŔŸŰШŸŉШĤŔŸůċƚƚЮШÅĲŰĲƽċĤũĲЮċŰĬЮÉƨƚƣċŔŰċĤũĲЮEŰĲƖŊǃЮÅĲƻŔĲƽƚЯШΪΦЯШΝΞΥΦтΝΞΦΦЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƖƚĲƖЮΞΜΝΣЮΝΞЮΝΞΞ 

 ŸƽċťЯШ~ЮЯШѼШ9ǍĲťċŮċЯШìЮШыΞΜΞΠьЮШÉƨƚƣċŔŰċĤũĲШÖƚĲШŸŉШ?ŔŊĲƚƣċƣĲШŉƖŸůШ7ŔŸŊċƚШÂũċŰƣƚаШÉĲƓċƖċƣŔŸŰШ
ŸŉШÅċƽШ?ŔŊĲƚƣċƣĲШċŰĬШxŔƕƨŔĬШ[ƖċĦƣŔŸŰШÂƖŸĦĲƚƚŔŰŊЮШÉƨƚƣċŔŰċĤŔũŔƣǃЯШΤΩыΝΟьЯШΡΠΣΝЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΜоƚƨΝΣΝΟΡΠΣΝ 

§ƖŊċŰŔĦĦŸЮҍЮĲĦŸ?ÅòEÅЮҍЮ?ŔŊĲƚƣċƣĲЮ?ƖǃĲƖЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΣШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооŸƖŊċŰŔĦĦŸЮƨťоƓƖŸĬƨĦƣƚоĲĦŸĬƖǃĲƖо 

§ƖŊċŰŔĦĦŸЮҍЮĲĦŸE EÅ]òЮҍЮƽċƚƣĲцƣŸцĲŰĲƖŊǃЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΣШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооŸƖŊċŰŔĦĦŸЮƨťоƓƖŸĬƨĦƣƚоĲĦŸĲŰĲƖŊǃо 

ÂĲĦĦőŔЯШ~ЮЯШѼШ7ċƖċƣŔĲƖŔЯШ~ЮШыΞΜΝΦьЮШ9ŸƨƓũŔŰŊШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШƽŔƣőШŊċƚŔǯĦċƣŔŸŰЯШƓǃƖŸũǃƚŔƚШŸƖШ
őǃĬƖŸƣőĲƖůċũШĦċƖĤŸŰŔǍċƣŔŸŰаШ ШƖĲƻŔĲƽЮШÅĲŰĲƽċĤũĲЮċŰĬЮÉƨƚƣċŔŰċĤũĲЮEŰĲƖŊǃЮÅĲƻŔĲƽƚЯШΤΣΨЯШ
ΠΣΞтΠΤΡЮШőƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƖƚĲƖЮΞΜΝΦЮΜΞЮΜΜΟ 

ÂĲŰŊЯШìЮЯШxƬЯШ[ЮЯШcċŸЯШxЮЯШüőċŰŊЯШcЮЯШÉőċŸЯШxЮЯШѼШcĲЯШÂЮШыΞΜΞΜьЮШ?ŔŊĲƚƣċƣĲШůċŰċŊĲůĲŰƣШŉŸƖШőŔŊőр
ƚŸũŔĬШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШŸŉШŸƖŊċŰŔĦШƽċƚƣĲƚаШ ШƖĲƻŔĲƽЮШ7ŔŸƖĲƚŸƨƖĦĲЮÑĲĦőŰŸũŸŊǃЯШΥάΪЯШ
ΝΞΞΠΥΡЮШőƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮĤŔŸƖƣĲĦőЮΞΜΝΦЮΝΞΞΠΥΡ 

ÂũċŰċЯШÂЮШéЮЯШѼШ ŸĦőĲЯШ7ЮШыΞΜΝΣьЮШШÅĲƻŔĲƽШ§ŉШÑőĲШ9ƨƖƖĲŰƣШ?ŔŊĲƚƣċƣĲШ?ŔƚƣƖŔĤƨƣŔŸŰШ~ŸĬĲũƚаШ
ÉƣŸƖċŊĲШ ŰĬШÑƖċŰƚƓŸƖƣЮШìfÑЮÑƖċŰƚċĦƣŔŸŰƚЮŸŰЮEĦŸũŸŊǃЮċŰĬЮƣőĲЮEŰƻŔƖŸŰůĲŰƣЯШΥΣΥЯШΟΠΡтΟΡΤЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΞΠΦΡоì~ΝΣΜΟΝΝ 

ÂƨũŊċƖŔŰЯШ ЮЯШuċƓĲũũĲƖЯШ ЮШ]ЮЯШÑċƖŔťЯШ~ЮЯШEŊũŸǭЯШÉЮЯШ~ċƖŔŸƣƣŸЯШ~ЮЯШxƨĬƽŔŊЯШ9ЮЯШѼШÅĲŉċƖĬƣЯШ?ЮШыΞΜΞΝьЮШ
9ƨũƣŔƻċƣŔŸŰШŸŉШůŔĦƖŸċũŊċĲШċƣШőŔŊőрĬĲŰƚŔƣǃШƽŔƣőШƓƖĲƣƖĲċƣĲĬШũŔƕƨŔĬШĬŔŊĲƚƣċƣĲШċƚШċШŰŔƣƖŸŊĲŰШ
ƚŸƨƖĦĲаШ[ċƣĲШŸŉШŰŔƣƖŸŊĲŰШċŰĬШŔůƓƖŸƻĲůĲŰƣƚШŸŰШŊƖŸƽƣőШũŔůŔƣċƣŔŸŰƚЮШsŸƨƖŰċũЮŸŉЮ9ũĲċŰĲƖЮ
ÂƖŸĬƨĦƣŔŸŰЯШΦΥΧЯШΝΞΦΞΟΥЮШőƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮŢĦũĲƓƖŸЮΞΜΞΝЮΝΞΦΞΟΥ 

ÂǃƖŸ?ƖǃЮцЮsƨůĤŸЮ]ƖŸƨƓЮÉůċƖƣЮ?ƖǃЮ]ůĤcЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΣШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооŢƨůĤŸрŊƖŸƨƓЮĬĲоĲŰоƓǃƖŸĬƖǃо 

ÅĲŰĲƽċĤũĲЮEŰĲƖŊǃЮÑĲĦőŰŸũŸŊǃЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΜШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооƽƽƽЮŊĲŰĲƚĲƣЮĦŸůоƖĲŰĲƽċĤũĲрĲŰĲƖŊǃоƣĲĦőŰŸũŸŊǃ 

ÅĲǍċĲĲЯШ~ЮЯШ]ŔƣŔƓŸƨƖЯШÉЮЯШѼШÉċƖƖċŉǍċĬĲőЯШ~ЮрcЮШыΞΜΞΜьЮШ?ŔǭĲƖĲŰƣШƓċƣőƽċǃƚШƣŸШŔŰƣĲŊƖċƣĲШċŰċĲƖŸĤŔĦШ
ĬŔŊĲƚƣŔŸŰШċŰĬШƣőĲƖůŸĦőĲůŔĦċũШƓƖŸĦĲƚƚĲƚаШůŸƻŔŰŊШƣŸƽċƖĬШƣőĲШĦŔƖĦƨũċƖШĲĦŸŰŸůǃШĦŸŰĦĲƓƣЮШ
EŰƻŔƖŸŰůĲŰƣċũЮEŰĲƖŊǃЮċŰĬЮEĦŸŰŸůŔĦЮÅĲƚĲċƖĦőЯШΧыΝьЯШΡΤтΣΤЮ 

ÅŸĦċůŸƖċЯШfЮЯШìċŊũċŰĬЯШÉЮШÑЮЯШéŔũũċЯШÅЮЯШÉŔůƓƚŸŰЯШEЮШìЮЯШ[ĲƖŰČŰĬĲǍЯШ§ЮЯШѼШ7ċŢŹŰр[ĲƖŰČŰĬĲǍЯШòЮШ
ыΞΜΞΜьЮШ?ƖǃШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШŸŉШŸƖŊċŰŔĦШƽċƚƣĲаШ ШƖĲƻŔĲƽШŸŉШŸƓĲƖċƣŔŸŰċũШƓċƖċůĲƣĲƖƚШċŰĬШ
ƣőĲŔƖШŔůƓċĦƣШŸŰШƓƖŸĦĲƚƚШƓĲƖŉŸƖůċŰĦĲЮШ7ŔŸƖĲƚŸƨƖĦĲЮÑĲĦőŰŸũŸŊǃЯШΥάάЯШΝΞΞΣΥΝЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮĤŔŸƖƣĲĦőЮΞΜΝΦЮΝΞΞΣΥΝ 

ÅŸůċŰŸЯШÂЮЯШÉƣċůƓŸŰĲЯШ ЮЯШѼШ?ŔШ]ŔċĦŸůŸЯШ]ЮШыΞΜΞΟьЮШEƻŸũƨƣŔŸŰШċŰĬШÂƖŸƚƓĲĦƣƚШŸŉШcǃĬƖŸƣőĲƖůċũШ
9ċƖĤŸŰŔǍċƣŔŸŰЮШEŰĲƖŊŔĲƚЯШΤΩыΤьЮШőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΟΟΦΜоĲŰΝΣΜΤΟΝΞΡ 

ÉċũċůċƣЯШÅЮЯШÉĦċċƖЯШcЮЯШìĲŔŊũĲƖЯШ[ЮЯШ7ĲƖŊЯШìЮЯШѼШ~ĲũũůċŰŰЯШsЮШыΞΜΞΞьЮШ?ƖǃŔŰŊШŸŉШĤŔŸŊċƚШĬŔŊĲƚƣċƣĲаШ Ш
ƖĲƻŔĲƽШƽŔƣőШċШŉŸĦƨƚШŸŰШċƻċŔũċĤũĲШĬƖǃŔŰŊШƣĲĦőŰŔƕƨĲƚЯШĬƖǃŔŰŊШťŔŰĲƣŔĦƚЯШċŰĬШŊċƚĲŸƨƚШĲůŔƚƚŔŸŰШ
ĤĲőċƻŔŸƖЮШ?ƖǃŔŰŊЮÑĲĦőŰŸũŸŊǃЯШΧΣыΝьЯШΡтΞΦЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΥΜоΜΤΟΤΟΦΟΤЮΞΜΞΜЮΝΤΥΝΥΤΦ 



ΠΣ 
 

ÉċƖċƣċũĲЯШÅЮШ]ЮЯШuƨƓƓċůЯШ9ЮЯШ~ƨĬőŸŸЯШ ЮЯШÉċƖċƣċũĲЯШ]ЮШ?ЮЯШÂĲƖŔǃċƚċůǃЯШÉЮЯШüőĲŰЯШ]ЮЯШuŸŹťЯШxЮЯШ
7ċťŸŰǃŔЯШÂЮЯШ ĲůĲƚƣŹƣőǃЯШ ЮЯШѼШuƨůċƖЯШ]ЮШыΞΜΝΤьЮШ7ŔŸĲũĲĦƣƖŸĦőĲůŔĦċũШƚǃƚƣĲůƚШƨƚŔŰŊШ
ůŔĦƖŸċũŊċĲт ШĦŸŰĦŔƚĲШƖĲƚĲċƖĦőШƨƓĬċƣĲЮШ9őĲůŸƚƓőĲƖĲЯШΤΪΪЯШΟΡтΠΟЮ 

ÉĲũƻċƖċŢЯШÂЮШÉЮЯШuċũċŔƚĲũƻŔЯШÂЮЯШuċƣőŔƖƻĲũЯШÉЮЯШuċƻŔƣőċЯШÅЮЯШÉĲũƻċůƨƖƨŊċŰЯШ~ЮЯШÂŸŸƖŰŔůċЯШÅЮЯШÅŔĦőċƖĬЯШ
7ЮЯШÉċũŸůШ]ŰċŰċШÑőċŰŊċЯШéЮЯШѼШċŰĬШÂċũċŰŔƚċůŔЯШÑЮШыΞΜΞΞьЮШ ŸƻĲũШƖĲƚŸƨƖĦĲƚШƖĲĦŸƻĲƖǃШŉƖŸůШ
ċŰċĲƖŸĤŔĦШĬŔŊĲƚƣċƣĲƚаШ9ƨƖƖĲŰƣШƣƖĲŰĬƚШċŰĬШŉƨƣƨƖĲШƓĲƖƚƓĲĦƣŔƻĲƚЮШ9ƖŔƣŔĦċũЮÅĲƻŔĲƽƚЮŔŰЮ
EŰƻŔƖŸŰůĲŰƣċũЮÉĦŔĲŰĦĲЮċŰĬЮÑĲĦőŰŸũŸŊǃЯШΨΥыΝΝьЯШΝΦΝΡтΝΦΦΦЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΥΜоΝΜΣΠΟΟΥΦЮΞΜΞΜЮΝΥΣΠΦΡΤ 

ÉőĲĲƣƚЯШsЮШÂЮЯШòċŰŊЯШxЮЯШ]ĲЯШñЮЯШìċŰŊЯШüЮЯШѼШxŔЯШòЮШыΞΜΝΡьЮШ7ĲǃŸŰĬШũċŰĬШċƓƓũŔĦċƣŔŸŰаШEůĲƖŊŔŰŊШ
ƣĲĦőŰŸũŸŊŔĲƚШŉŸƖШƣőĲШƣƖĲċƣůĲŰƣШċŰĬШƖĲƨƚĲШŸŉШċŰċĲƖŸĤŔĦċũũǃШĬŔŊĲƚƣĲĬШċŊƖŔĦƨũƣƨƖċũШċŰĬШŉŸŸĬШ
ƽċƚƣĲЮШìċƚƣĲЮ~ċŰċŊĲůĲŰƣЯШΧΧЯШΦΠтΝΝΡЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƽċƚůċŰЮΞΜΝΡЮΜΤЮΜΟΤ 

ÉŸũċƖ7ċƣĦőЮҍЮÑcEÅ~§цÉòÉÑE~ЮцЮ]ƖĲĲŰЮ?ƖǃŔŰŊЮÉŸũƨƣŔŸŰƚдШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΡШ[ĲĤƖƨċƖǃШΞΜΞΡЯШ
ŉƖŸůШőƣƣƓƚаооƽƽƽЮƣőĲƖůŸрƚǃƚƣĲůЮĦŸůоĲŰоƚŸũċƖĤċƣĦőрΝ 

É§x ÅÑf]EÅЮдждЮÉŸũċƖÑŔŊĲƖ҆ЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΡШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓаооƽƽƽЮƚŸũċƖƣŔŊĲƖЮċƣоĲŰоƓƖŸĬƨĦƣƚоƚŸũċƖƣŔŊĲƖƖЮőƣůũ 

ÑċůĤŸŰĲЯШ[ЮЯШ§ƖǍŔЯШéЮЯШ?ќfůƓŸƖǍċŰŸЯШ]ЮЯШѼШ ĬċŰŔЯШ[ЮШыΞΜΝΤьЮШÉŸũŔĬШċŰĬШũŔƕƨŔĬШŉƖċĦƣŔŸŰċƣŔŸŰШŸŉШ
ĬŔŊĲƚƣċƣĲаШ~ċƚƚШĤċũċŰĦĲЯШĦőĲůŔĦċũШĦőċƖċĦƣĲƖŔǍċƣŔŸŰЯШċŰĬШċŊƖŸŰŸůŔĦШċŰĬШĲŰƻŔƖŸŰůĲŰƣċũШ
ƻċũƨĲЮШ7ŔŸƖĲƚŸƨƖĦĲЮÑĲĦőŰŸũŸŊǃЯШΥΧΦЯШΝΞΡΝтΝΞΡΣЮ 

ÑċůĤŸŰĲЯШ[ЮЯШÉĦċŊũŔċЯШ7ЮЯШ?ќfůƓŸƖǍċŰŸЯШ]ЮЯШÉĦőŔĲƻċŰŸЯШ ЮЯШ§ƖǍŔЯШéЮЯШÉċũċƣŔЯШÉЮЯШѼШ ĬċŰŔЯШ[ЮШыΞΜΝΜьЮШ
ƚƚĲƚƚŔŰŊШċůĲŰĬůĲŰƣШċŰĬШŉĲƖƣŔũŔǍŔŰŊШƓƖŸƓĲƖƣŔĲƚШŸŉШĬŔŊĲƚƣċƣĲƚШŉƖŸůШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШ

ƣőƖŸƨŊőШċШĦŸůƓċƖċƣŔƻĲШƚƣƨĬǃШƽŔƣőШĬŔŊĲƚƣĲĬШƚũƨĬŊĲШċŰĬШĦŸůƓŸƚƣЮШ9őĲůŸƚƓőĲƖĲЯШΫΤыΡьЯШ
ΡΤΤтΡΥΟЮ 

ÑĲĦŰŸũŸŊŖċЮfŰŊĲũŔċcÑ9ЮҍЮÑƖċŰƚŉŸƖůċĦŔŹŰЮĬĲЮÅĲƚŔĬƨŸƚЮĲŰЮ ĲŊŸĦŔŸƚЮÉŸƚƣĲŰŔĤũĲƚЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШ
ΞШsƨũǃШΞΜΞΡЯШŉƖŸůШőƣƣƓƚаооƽƽƽЮŔŰŊĲũŔċЮĦŸůоĲŰоƣĲĦŰŸũŸŊŔċ 

ÑőĲЮ7ŔŸ?ƖǃĲƖЮҍЮ7ŔŸŉŸƖĦĲƣĲĦőЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΞΡШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооƽƽƽЮĤŔŸŉŸƖĦĲƣĲĦőЮĦŸůоĲƕƨŔƓůĲŰƣоĤŔŸĬƖǃĲƖ 

ÑƨƖũĲǃЯШ?ЮЯШcŸƓƽŸŸĬЯШxЮЯШ7ƨƖŰƚЯШ9ЮЯШѼШ?ŔШ~ċŔŸЯШ?ЮШыΞΜΝΣьЮШ ƚƚĲƚƚůĲŰƣШŸŉШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШċƚШċŰШ
ĲũŔŊŔĤũĲШőĲċƣШƨƚĲШŔŰШƣőĲШÅĲŰĲƽċĤũĲШcĲċƣШfŰĦĲŰƣŔƻĲЮШ  [99жЮòŸƖťеЮÖuЯШΞΥЮ 

ÑǃċŊŔЯШéЮШuЮЯШ ĤŸƨĬŔЯШuЮЯШѼШEƚťŔĦŔŸŊũƨЯШ9ЮШыΞΜΞΞьЮШŰċĲƖŸĤŔĦЮ?ŔŊĲƚƣċƣĲЮ~ċŰċŊĲůĲŰƣЮШfì Ш
ÂƨĤũŔƚőŔŰŊЮШőƣƣƓаооĲĤŸŸťĦĲŰƣƖċũЮƓƖŸƕƨĲƚƣЮĦŸůоũŔĤоƻċůťũŔĤƖċƖǃр
ĲĤŸŸťƚоĬĲƣċŔũЮċĦƣŔŸŰеĬŸĦf?ӀΤΜΠΥΦΟΦ 

éċũůĲƣЮ7[7Ю7ŸŔũĲƖЮƨƣŔũŔǍŔŰŊЮĤƨĤĤũŔŰŊЮǰƨŔĬŔǍĲĬЮĤĲĬЮƣĲĦőŰŸũŸŊǃЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΟΝШ~ċǃШΞΜΞΡЯШ
ŉƖŸůШőƣƣƓƚаооƽƽƽЮƻċũůĲƣЮĦŸůоĲŰĲƖŊǃƓƖŸĬƨĦƣŔŸŰоĤŉĤрĤŸŔũĲƖƚо 

éċũůĲƣЮĬĲũŔƻĲƖĲĬЮĤŸŔũĲƖЮċŰĬЮőĲċƣЮƖĲĦŸƻĲƖǃЮőċŰĬĲĬЮŸƻĲƖЮƣŸЮÉĲŔŰęŢŸĲŰЮEŰĲƖŊŔċЮŔŰЮ[ŔŰũċŰĬЮШыŰЮĬЮьЮШ
ÅĲƣƖŔĲƻĲĬШΟΝШ~ċǃШΞΜΞΡЯШŉƖŸůШőƣƣƓƚаооƽƽƽЮƻċũůĲƣЮĦŸůоŔŰƚŔŊőƣƚоċƖƣŔĦũĲƚоĲŰĲƖŊǃоéċũůĲƣр
ĬĲũŔƻĲƖĲĬрĤŸŔũĲƖрċŰĬрőĲċƣрƖĲĦŸƻĲƖǃрőċŰĬĲĬрŸƻĲƖрƣŸрÉĲŔŰċŢŸĲŰрEŰĲƖŊŔċо 

ìċũƚőЯШsЮШsЮЯШsŸŰĲƚЯШ?ЮШxЮЯШEĬƽċƖĬƚрsŸŰĲƚЯШ]ЮЯШѼШìŔũũŔċůƚЯШ ЮШÂЮШыΞΜΝΞьЮШÅĲƓũċĦŔŰŊШŔŰŸƖŊċŰŔĦШ
ŉĲƖƣŔũŔǍĲƖШƽŔƣőШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣċƣĲШůċǃШůċŔŰƣċŔŰШċŊƖŔĦƨũƣƨƖċũШƓƖŸĬƨĦƣŔƻŔƣǃШċƣШũĲƚƚШ
ĲŰƻŔƖŸŰůĲŰƣċũШĦŸƚƣЮШsŸƨƖŰċũЮŸŉЮÂũċŰƣЮ ƨƣƖŔƣŔŸŰЮċŰĬЮÉŸŔũЮÉĦŔĲŰĦĲЯШΤΪΨыΣьЯШΥΠΜтΥΠΡЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΜΞоŢƓũŰЮΞΜΝΞΜΜΞΝΠ 



ΠΤ 
 

ìċŰŊЯШìЮЯШ9őċŰŊЯШsЮрÉЮЯШѼШxĲĲЯШ?ЮрsЮШыΞΜΞΟьЮШ ŰċĲƖŸĤŔĦШĬŔŊĲƚƣċƣĲШƻċũŸƖŔǍċƣŔŸŰШĤĲǃŸŰĬШċŊƖŔĦƨũƣƨƖċũШ
ċƓƓũŔĦċƣŔŸŰаШ9ƨƖƖĲŰƣШƚƣċƣƨƚШċŰĬШƓƖŸƚƓĲĦƣƚЮШ7ŔŸƖĲƚŸƨƖĦĲЮÑĲĦőŰŸũŸŊǃЯШΦΪΦЯШΝΞΥΤΠΞЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮĤŔŸƖƣĲĦőЮΞΜΞΟЮΝΞΥΤΠΞ 

ìċŰŊЯШüЮЯШxŔЯШsЮЯШòċŰЯШ7ЮЯШüőŸƨЯШÉЮЯШüőƨЯШñЮЯШ9őĲŰŊЯШüЮЯШѼШ9őĲŰЯШ]ЮШыΞΜΞΠьЮШÑőĲƖůŸĦőĲůŔĦċũШ
ƓƖŸĦĲƚƚŔŰŊШŸŉШĬŔŊĲƚƣċƣĲШĬĲƖŔƻĲĬШŉƖŸůШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШŸŉШũŔŊŰŸĦĲũũƨũŸƚŔĦШĤŔŸůċƚƚаШ Ш
ƖĲƻŔĲƽЮШÅĲŰĲƽċĤũĲЮċŰĬЮÉƨƚƣċŔŰċĤũĲЮEŰĲƖŊǃЮÅĲƻŔĲƽƚЯШΤάάЯШΝΝΠΡΝΥЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮƖƚĲƖЮΞΜΞΠЮΝΝΠΡΝΥ 

ìċƚƣĲцƣŸцĲŰĲƖŊǃЮƚŸũƨƣŔŸŰƚЮцЮEċƚƣ9őċůЮ[ŔŰũċŰĬЮƖǃЮШыŰЮĬЮьЮШÅĲƣƖŔĲƻĲĬШΝΦШ[ĲĤƖƨċƖǃШΞΜΞΡЯШŉƖŸůШ
őƣƣƓƚаооƽƽƽЮĲċƚƣĦőċůЮǯоǯŰŰŔƚőƽċƚƣĲůċŰċŊĲůĲŰƣоůƨŰŔĦŔƓċũрƚŸũŔĬрƽċƚƣĲоƖĲĦǃĦũŔŰŊр
ċŰĬрƖĲĦŸƻĲƖǃоťċůƓċŰŢċŰрċũċƚŔƻƨŰрċũċƚŔƻƨо 

ìƨЯШ9ЮЯШcƨċŰŊЯШÄЮЯШòƨЯШ~ЮЯШÅĲŰЯШòЮЯШìċŰŊЯШÄЮЯШѼШÉċťċŔЯШuЮШыΞΜΝΥьЮШEǭĲĦƣƚШŸŉШĬŔŊĲƚƣċƣĲШ
ƖĲĦŔƖĦƨũċƣŔŸŰШŸŰШċШƣƽŸрƚƣċŊĲШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШƚǃƚƣĲůЯШƓċƖƣŔĦƨũċƖũǃШŉŸĦƨƚŔŰŊШŸŰШ
ůĲƣċĤŸũŔƣĲШĦŸƖƖĲũċƣŔŸŰШċŰċũǃƚŔƚЮШ7ŔŸƖĲƚŸƨƖĦĲЮÑĲĦőŰŸũŸŊǃЯШΥΨΤЯШΠΜтΠΥЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮĤŔŸƖƣĲĦőЮΞΜΝΤЮΝΞЮΜΞΜ 

ñŔċŸЯШcЮЯШüőċŰŊЯШ?ЮЯШÑċŰŊЯШüЮЯШxŔЯШuЮЯШ]ƨŸЯШcЮЯШ ŔƨЯШñЮЯШѼШòŔЯШxЮШыΞΜΞΞьЮШ9ŸůƓċƖċƣŔƻĲШĲŰƻŔƖŸŰůĲŰƣċũШ
ċŰĬШĲĦŸŰŸůŔĦШũŔŉĲШĦǃĦũĲШċƚƚĲƚƚůĲŰƣШŸŉШĬƖǃШċŰĬШƽĲƣШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШŉŸƖШƣƖĲċƣŔŰŊШŉŸŸĬШ
ƽċƚƣĲШċŰĬШĤŔŸŊċƚШĬŔŊĲƚƣċƣĲЮШsŸƨƖŰċũЮŸŉЮ9ũĲċŰĲƖЮÂƖŸĬƨĦƣŔŸŰЯШΦΦΫЯШΝΟΜΣΤΠЮШ
őƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮŢĦũĲƓƖŸЮΞΜΞΞЮΝΟΜΣΤΠ 

üĲŰŊЯШòЮЯШ?ĲШ]ƨċƖĬŔċЯШ ЮЯШѼШ?ċĤĲƖƣЯШÂЮШыΞΜΝΣьЮШfůƓƖŸƻŔŰŊШĦŸůƓŸƚƣŔŰŊШċƚШċШƓŸƚƣрƣƖĲċƣůĲŰƣШŸŉШ
ċŰċĲƖŸĤŔĦШĬŔŊĲƚƣċƣĲЮШ7ŔŸƖĲƚŸƨƖĦĲЮÑĲĦőŰŸũŸŊǃЯШΥΣΤЯШΞΦΟтΟΜΟЮ 

üőċŰŊЯШxЮЯШòċŸЯШ?ЮЯШÑƚƨŔЯШÑЮрcЮЯШxŸőЯШuЮр9ЮЯШìċŰŊЯШ9ЮрcЮЯШ?ċŔЯШòЮЯШѼШÑŸŰŊЯШòЮШìЮШыΞΜΞΞьЮШÂũċƚƣŔĦр
ĦŸŰƣċŔŰŔŰŊШŉŸŸĬШƽċƚƣĲШĦŸŰƻĲƖƚŔŸŰШƣŸШĤŔŸůĲƣőċŰĲЯШƚǃŰŊċƚЯШċŰĬШĤŔŸĦőċƖШƻŔċШċŰċĲƖŸĤŔĦШ
ĬŔŊĲƚƣŔŸŰШċŰĬШŊċƚŔǯĦċƣŔŸŰаШ[ŸĦƨƚŔŰŊШŸŰШƖĲċĦƣŸƖШƓĲƖŉŸƖůċŰĦĲЯШůŔĦƖŸĤŔċũШĦŸůůƨŰŔƣǃШ
ċŰċũǃƚŔƚЯШċŰĬШĲŰĲƖŊǃШĤċũċŰĦĲШċƚƚĲƚƚůĲŰƣЮШsŸƨƖŰċũЮŸŉЮEŰƻŔƖŸŰůĲŰƣċũЮ~ċŰċŊĲůĲŰƣЯШΦΣΩЯШ
ΝΝΠΠΤΝЮШőƣƣƓƚаооĬŸŔЮŸƖŊоőƣƣƓƚаооĬŸŔЮŸƖŊоΝΜЮΝΜΝΣоŢЮŢĲŰƻůċŰЮΞΜΞΞЮΝΝΠΠΤΝ 

  

  



ΠΥ 
 

ƓƓĲŰĬŔĦĲƚШ 
ƓƓĲŰĬŔǂШΝЮШ ƨƣƖŔĲŰƣШĦŸŰƣĲŰƣШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЮ 

Table 1. Origin and composition of anaerobic effluents (Bauer et al., 2021) 

Origin Raw Material  pH 

[-] 

TS a 

[%] 

VS b 

[%] 

NH4-

N c 

[g 

kgҽΝ] 

TKN d 

[g 

kgҽΝ] 

P e 

[g 

kgҽΝ] 

References 

Agricultural 

residues/ 

renewable 

materials 

n.d. f 7.5т

8.4 

6.41т

24 

4.42т

18.5 

0.03т

4.1 

0.09т

5.04 

0.46т

5.76 

(Barampouti et 

al., 2020) * 

Co-digestion 

manure + crops 

and/or industrial 

waste 

5.6т

8.3 

1.5т

24 

0.93т

18.5 

0.01т

1.63 

0.02т

12.1 

0.002т

2.4 

(Barampouti et 

al., 2020) * 

Corn silage, 

manure, 

agricultural 

residues 

7.7т

8.1 

6.1т

8.3 

4.4т

6.3 

4.9т

6.1 

7.6т9.6 n.d. f (Drosg et al., 

2015) 

Crop digestion 

with manure 

7.7т

8.0 

6.5т

8.6 

4.8т

6.4 

2.3т

4.2 

4.3т6.1 n.d. f (Drosg et al., 

2015) 

Crop digestion 7.4т

7.9 

6.2т

8.6 

4.8т

6.2 

1.5т

2.5 

3.6т5.2 n.d. f (Drosg et al., 

2015) 

Crop digestion 7.2т

7.9 

7.8т

9.0 

5.7т

6.7 

1.3т

3.6 

4.6т6.3 n.d. f (Drosg et al., 

2015) 

Corn and grass 

silage 

7.6т

8.0 

6.6т

9.3 

4.8т

6.9 

1.3т

2.4 

3.6т4.9 n.d. f (Drosg et al., 

2015) 

Manure 7.3т

8.6 

2.2т

9.2 

1.49т

6.9 

0.06т

0.93 

0.01т

0.57 

0.007т

0.2 

(Barampouti et 

al., 2020) * 

Industrial 

residues 

7ƖĲƽĲƖƚќШƚƓĲŰƣШ

grains 

7.3т

7.5 

5.3т

5.8 

4.7т

5.3 

1.9т

2.3 

2.3т3.1 n.d. f (Drosg et al., 

2015) 

Slaughterhouse 

waste 

7.9т

8.3 

2.2т

4.9 

1.6т

3.9 

5.3т

7.7 

6.4т8.1 n.d. f (Drosg et al., 

2015) 

Thin stillageу

bioethanol by-

product 

7.7т

8.1 

1.7т

2.8 

0.9т

1.6 

2.2т

2.8 

3.0т4.3 n.d. f (Drosg et al., 

2015) 

Food 

waste/residues 

n.d. f 7.9т

8.3 

1.4т

7.88 

0.56т

5.78 

0.01т

0.67 

0.01т

098 

0.002т

0.1 

(Barampouti et 

al., 2020) * 

Bio waste 7.6т

8.1 

2.5т

4.7 

1.4т

2.7 

1.5т

5.6 

3.0т6.8 n.d. f (Drosg et al., 

2015) 



ΠΦ 
 

Bio and food 

waste, blood 

8.0т

8.3 

3.9т

4.1 

2.4т

2.8 

5.1т

7.2 

6.4т8.1 n.d. f (Drosg et al., 

2015) 

Bio and food 

waste 

7.3т

7.9 

1.6т

3.3 

1.0т

1.7 

0.6т

1.5 

1.4т2.3 n.d. f (Drosg et al., 

2015) 

Bio and food 

waste, blood, food 

industry residues 

7.8т

8.2 

5.6т

8.1 

3.0т

4.5 

3.1т

4.1 

4.2т6.7 n.d. f (Drosg et al., 

2015) 

Manure, 

slaughterhouse, 

bio, food, and 

kitchen waste 

8.0т

8.3 

5.7т

7.2 

4.1т

5.6 

6.8т

8.6 

8.4т

10.8 

n.d. f (Drosg et al., 

2015) 

Kitchen food 

waste 

8.0 5.9 n.d. f 4.02 n.d. f 0.67 (Fernandes et al., 

2020) 

a TSуtotal solids, b VSуvolatile solids, c NH4-Nуammonia nitrogen, d TKNуtotal Kjeldahl nitrogen, e Pу
phosphorous, f n.d.уnot defined/determined, * values converted into fresh matter. 
 

ÑċĤũĲШΞЮ ~ċŔŰШĬŔŊĲƚƣċƣĲШĦőċƖċĦƣĲƖŔƚƣŔĦƚШŸĤƣċŔŰĲĬШċŉƣĲƖШ ?ШŸŉШĬŔǭĲƖĲŰƣШŉĲĲĬƚƣŸĦťƚШыuŸƻċĨŔħШĲƣШċũЮЯШ
ΞΜΞΞьЮ 

ÂċƖċůĲƣĲƖ ÖŰŔƣ éċũƨĲƚ ÅĲŉĲƖĲŰĦĲƚ 

E9 É͓ШĦůҽΝ ΝΜΜтΣΠΞ ыEũċũċůŔШĲƣШċũЮЯШΞΜΞΜьЯШы7ĲŊŊŔŸШĲƣШċũЮЯШΞΜΝΦь 

Ɠc р ΡЮΣтΥЮΣ ыxŔЯШxƨŸЯШĲƣШċũЮЯШΞΜΝΥьЯыEũċũċůŔШĲƣШċũЮЯШΞΜΞΜьЯШы7ĲŊŊŔŸШĲƣШċũЮЯШΞΜΝΦьЯШ

ы ũĤƨƖƕƨĲƖƕƨĲЯШ ĬĲШ ũċШ [ƨĲŰƣĲЯШ 9ċůƓŸǃЯШ ĲƣШ ċũЮЯШ ΞΜΝΞьЯШ

ы ũĤƨƖƕƨĲƖƕƨĲЯШ ĬĲШ ũċШ [ƨĲŰƣĲЯШ [ĲƖƖĲƖр9ŸƚƣċЯШ ĲƣШ ċũЮЯШ ΞΜΝΞьЯШ

ыìċũƚőШĲƣШċũЮЯШΞΜΝΞь 

?~ Ӗ ΜЮΤтΦΜ ыxŔЯШxƨŸЯШĲƣШċũЮЯШΞΜΝΥьЯыEũċũċůŔШĲƣШċũЮЯШΞΜΞΜьЯШы7ĲŊŊŔŸШĲƣШċũЮЯШΞΜΝΦьЯШ

ы ũĤƨƖƕƨĲƖƕƨĲЯШ ĬĲШ ũċШ [ƨĲŰƣĲЯШ 9ċůƓŸǃЯШ ĲƣШ ċũЮЯШ ΞΜΝΞьЯШ

ы ũĤƨƖƕƨĲƖƕƨĲЯШ ĬĲШ ũċШ [ƨĲŰƣĲЯШ [ĲƖƖĲƖр9ŸƚƣċЯШ ĲƣШ ċũЮЯШ ΞΜΝΞьЯШ

ыìċũƚőШĲƣШċũЮЯШΞΜΝΞь 

§~ ӖШ?~ ΝΡЮΣтΦΥЮΜ ыEũċũċůŔШĲƣШċũЮЯШΞΜΞΜьЯШы7ĲŊŊŔŸШĲƣШċũЮЯШΞΜΝΦь 

ÑŸƣċũШ9 ӖШ?~ ΝΜЮΠтΡΥЮΤ ыxŔЯШxƨŸЯШĲƣШċũЮЯШΞΜΝΥьЯыEũċũċůŔШĲƣШċũЮЯШΞΜΞΜьЯШы7ĲŊŊŔŸШĲƣШċũЮЯШΞΜΝΦьЯШ

ы ũĤƨƖƕƨĲƖƕƨĲЯШĬĲШũċШ[ƨĲŰƣĲЯШ9ċůƓŸǃЯШĲƣШċũЮЯШΞΜΝΞьЯШыìċũƚőШĲƣШ

ċũЮЯШΞΜΝΞьЯШы]ŮŸƽċĦťċШĲƣШċũЮЯШΞΜΞΜь 

ÑŸƣċũШ  ӖШ?~ ΜЮΞтΞΜЮΡ ыxŔЯШxƨŸЯШĲƣШċũЮЯШΞΜΝΥьЯыEũċũċůŔШĲƣШċũЮЯШΞΜΞΜьЯШы7ĲŊŊŔŸШĲƣШċũЮЯШΞΜΝΦьЯШ

ы ũĤƨƖƕƨĲƖƕƨĲЯШ ĬĲШ ũċШ [ƨĲŰƣĲЯШ 9ċůƓŸǃЯШ ĲƣШ ċũЮЯШ ΞΜΝΞьЯШ

ы ũĤƨƖƕƨĲƖƕƨĲЯШ ĬĲШ ũċШ [ƨĲŰƣĲЯШ [ĲƖƖĲƖр9ŸƚƣċЯШ ĲƣШ ċũЮЯШ ΞΜΝΞьЯШ

ыìċũƚőШĲƣШċũЮЯШΞΜΝΞьЯШы]ŮŸƽċĦťċШĲƣШċũЮЯШΞΜΞΜь 

 cΠҼр  ŊШťŊҽΝ ?~ ΞЮΝтΝΤЮΦ ыEũċũċůŔШĲƣШċũЮЯШΞΜΞΜьЯШы7ĲŊŊŔŸШĲƣШċũЮЯШΞΜΝΦьЯШы~ċťČĬŔШĲƣШċũЮЯШΞΜΝΞь 



ΡΜ 
 

9ċ ŊШťŊҽΝ ?~ ΜЮΣтΦΥЮΡ ыEũċũċůŔШĲƣШċũЮЯШΞΜΞΜьЯШы ũĤƨƖƕƨĲƖƕƨĲЯШĬĲШũċШ[ƨĲŰƣĲЯШ9ċůƓŸǃЯШĲƣШ

ċũЮЯШΞΜΝΞьЯШы ũĤƨƖƕƨĲƖƕƨĲЯШĬĲШũċШ[ƨĲŰƣĲЯШ[ĲƖƖĲƖр9ŸƚƣċЯШĲƣШċũЮЯШ

ΞΜΝΞьЯШыìċũƚőШĲƣШċũЮЯШΞΜΝΞьЯШы]ŮŸƽċĦťċШĲƣШċũЮЯШΞΜΞΜь 

u ŊШťŊҽΝ ?~ ΜЮΦтΝΝΜЮΡ ыEũċũċůŔШĲƣШċũЮЯШΞΜΞΜьЯШы7ĲŊŊŔŸШĲƣШċũЮЯШΞΜΝΦьЯШы ũĤƨƖƕƨĲƖƕƨĲЯШĬĲШ

ũċШ[ƨĲŰƣĲЯШ9ċůƓŸǃЯШĲƣШċũЮЯШΞΜΝΞьЯШы ũĤƨƖƕƨĲƖƕƨĲЯШĬĲШũċШ[ƨĲŰƣĲЯШ

[ĲƖƖĲƖр9ŸƚƣċЯШĲƣШċũЮЯШΞΜΝΞьЯШыìċũƚőШĲƣШċũЮЯШΞΜΝΞьЯШы]ŮŸƽċĦťċШĲƣШ

ċũЮЯШΞΜΞΜь 

~Ŋ ŊШťŊҽΝ ?~ ΜЮΝтΝΠЮΝ ыEũċũċůŔШĲƣШċũЮЯШΞΜΞΜьЯШы ũĤƨƖƕƨĲƖƕƨĲЯШĬĲШũċШ[ƨĲŰƣĲЯШ9ċůƓŸǃЯШĲƣШ

ċũЮЯШΞΜΝΞьЯШы ũĤƨƖƕƨĲƖƕƨĲЯШĬĲШũċШ[ƨĲŰƣĲЯШ[ĲƖƖĲƖр9ŸƚƣċЯШĲƣШċũЮЯШ

ΞΜΝΞьЯШы]ŮŸƽċĦťċШĲƣШċũЮЯШΞΜΞΜь 

Â ŊШťŊҽΝ ?~ ΜЮΝтΡΠЮΜ ыEũċũċůŔШĲƣШċũЮЯШΞΜΞΜьЯШы ũĤƨƖƕƨĲƖƕƨĲЯШĬĲШũċШ[ƨĲŰƣĲЯШ9ċůƓŸǃЯШĲƣШ

ċũЮЯШΞΜΝΞьЯШы ũĤƨƖƕƨĲƖƕƨĲЯШĬĲШũċШ[ƨĲŰƣĲЯШ[ĲƖƖĲƖр9ŸƚƣċЯШĲƣШċũЮЯШ

ΞΜΝΞьЯШыìċũƚőШĲƣШċũЮЯШΞΜΝΞь 

 

  



ΡΝ 
 

ƓƓĲŰĬŔǂШΞЮШÂŸƚƚŔĤũĲШĬŔŊĲƚƣċƣĲШůċŰċŊĲůĲŰƣШƓƖŸĦĲƚƚĲƚЮ 

ÑőĲƖĲШ ċƖĲШ ƚĲƻĲƖċũШ ĦũċƚƚŔǯĦċƣŔŸŰƚШ ŸŉШ ƣőĲШ ƓƖŸĦĲƚƚĲƚШ ŸŉШ ƣőĲШ ĬŔŊĲƚƣċƣĲШ ƣƖĲċƣůĲŰƣЮШ

[ŸƖ ĲǂċůƓũĲЯШƚŸůĲШĦũċƚƚŔǯĦċƣŔŸŰƚШŸŉШƣőĲШƓƖŸĦĲƚƚĲƚШċƖĲШƓƖĲƚĲŰƣĲĬШŔŰШ[ŔŊƨƖĲƚШΝШтШΤШĤĲũŸƽЮШ 

 

[ŔŊƨƖĲШΝЮ ÂŸƚƚŔĤŔũŔƣŔĲƚШŸŉШƓƖŸĦĲƚƚŔŰŊШƣőĲШĬŔŊĲƚƣċƣĲШы ŸƽċťШѼШ9ǍĲťċŮċЯШΞΜΞΠь 

 

 ŸƽċťШċŰĬШ9ǍĲťċŮċШыΞΜΞΠЯШƓЮШΣьШŰŸƣĲШƣőċƣ 

љÑőĲШƓƖŸĦĲƚƚŔŰŊШŸŉШĬŔŊĲƚƣċƣĲШĦċŰШĤĲШĬŔƻŔĬĲĬШŔŰƣŸШƣƽŸШƣǃƓĲƚЯШċĦĦŸƖĬŔŰŊШƣŸШыxǃŸŰƚШ
ĲƣШċũЮЯШΞΜΞΝьЮШÑőĲШǯƖƚƣШĦċƚĲШŸŉШƓƖŸĦĲƚƚŔŰŊШŔƚШĦċũũĲĬШƓċƖƣŔċũШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲШċŰĬШŔƚШ
ĤċƚĲĬШŸŰШůĲƣőŸĬƚШƚƨĦőШċƚШůĲĦőċŰŔĦċũШƚĲƓċƖċƣŔŸŰЯШċůŸŰŊШŸƣőĲƖƚЮШÑőĲШƚĲĦŸŰĬШ
ĦƖĲċƣĲƚШƣőĲШƓŸƚƚŔĤŔũŔƣǃШŸŉШĦŸůƓũĲƣĲШƓƖŸĦĲƚƚŔŰŊШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЯШƽőŔĦőШŔŰĦũƨĬĲƚШ
ƚĲƓċƖċƣŔŸŰШ ŔŰƣŸШ ƚŸũŔĬƚЯШ ůŔŰĲƖċũƚЯШ ċŰĬШ ƽċƣĲƖЮШ ÑőĲШ ƨŰũŔůŔƣĲĬШ ƓŸƚƚŔĤŔũŔƣǃШ ŸŉШ
ƓƖŸĦĲƚƚŔŰŊШ ƣőĲШ ƓƨũƓШ ŔƚШ ċƚƚŸĦŔċƣĲĬШ ƽŔƣőШ ĦŸůĤŔŰŔŰŊШ ƚĲƻĲƖċũШ ƣĲĦőŰŸũŸŊŔĲƚЯШ
ƖĲƕƨŔƖŔŰŊШċШőŔŊőĲƖШĲŰĲƖŊǃШŔŰƓƨƣШƣőċŰШƓċƖƣŔċũШƚĲƓċƖċƣŔŸŰњЮ 

  



ΡΞ 
 

[ŔŊƨƖĲШΞЮ ~ŸƚƣШĦŸůůŸŰũǃШċƓƓũŔĲĬШĬŔŊĲƚƣċƣĲШƻċũŸƖŔǍċƣŔŸŰШƓƖŸĦĲƚƚĲƚШыuŸƻċĨŔħШĲƣШċũЮЯШΞΜΞΞЯШƓЮШΝΟь 

 

uŸƻċĨŔħШĲƣШċũЮШыΞΜΞΞЯШƓЮШΝΟьШċũƚŸШŰŸƣĲШƣőċƣШ 

њfŰШŊĲŰĲƖċũЯШ ?]Ш ƣƖĲċƣůĲŰƣШ ƓƖŸĦĲƚƚĲƚШ ĦċŰШ ĤĲШ ĦũċƚƚŔǯĲĬШ ŔŰƣŸШ ƣƽŸШ ĬŔǭĲƖĲŰƣШ
ċƓƓƖŸċĦőĲƚаШыċьШÂċƖƣŔċũШƣƖĲċƣůĲŰƣуƣőŔƚШċŔůƚШƣŸШƖĲĬƨĦĲШƣőĲШƻŸũƨůĲШŸƖШƚĲƓċƖċƣĲШŔƣШ
ŔŰƣŸШƚŸũŔĬШċŰĬШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚШƣőċƣШĦċŰШĤĲШůŸƖĲШĲċƚŔũǃШőċŰĬũĲĬШŸƖШƚƣŸƖĲĬЮШfƣШŔƚШ
ƨƚƨċũũǃШƣőĲШǯƖƚƣШƚƣĲƓШŔŰШƣőĲШ?]ШƣƖĲċƣůĲŰƣШċŰĬШŔƚШũĲƚƚШĲŰĲƖŊǃШĬĲůċŰĬŔŰŊШċŰĬШ
ĦőĲċƓĲƖШ ŔŉШ ĦŸůƓċƖĲĬШ ƣŸШ ыĤьШ ĦŸůƓũĲƣĲШ ƓƨƖŔǯĦċƣŔŸŰуƽőĲƖĲШ ƣőĲШ ƻċũƨċĤũĲШ
ŔŰŊƖĲĬŔĲŰƣƚШċƖĲШƚĲƓċƖċƣĲĬШċŰĬШĦŸŰĦĲŰƣƖċƣĲĬШƽőŔũĲШƣőĲШƖĲůċŔŰŔŰŊШũŔƕƨŔĬШŉƖċĦƣŔŸŰШ
ŔƚШƓƨƖŔǯĲĬЯШċũũŸƽŔŰŊШƖĲƨƚĲШŔŰШƣőĲШ ?ШƓƖŸĦĲƚƚШŸƖШĬŔƖĲĦƣШĬŔƚĦőċƖŊĲШƣŸШċШƽċƣĲƖШĤŸĬǃШ
ы[ƨĦőƚШѼШ?ƖŸƚŊЯШΞΜΝΟбШÂũċŰċШѼШ ŸĦőĲЯШΞΜΝΣьњЮ 

ÑőĲШċƨƣőŸƖƚШƚƨƓƓŸƚĲШƣőċƣШ 

љEǂĦĲƓƣШ ŉŸƖШ ƚƓĲĦŔǯĦШ ĦċƚĲƚЯШ ƚƨĦőШ ċƚШ ƚŸůĲШ ċĬƻċŰĦĲĬШ ƣĲĦőŰŸũŸŊŔĲƚШ ċŰĬШ
ůĲůĤƖċŰĲШǯũƣƖċƣŔŸŰШƣĲĦőŰŸũŸŊŔĲƚЯШċũũШƓƖŸĦĲƚƚĲƚШĬĲƚĦƖŔĤĲĬШĤĲũŸƽШőċƻĲШċũƖĲċĬǃШ
ĤĲĲŰШċƓƓũŔĲĬШċƣШċШũċƖŊĲШƚĦċũĲШы~ŸŰŉĲƣШĲƣШċũЮЯШΞΜΝΥьЮШ~ŸƚƣШŸŉШƣőĲШ?]ШƣƖĲċƣůĲŰƣШ
ƣĲĦőŰŸũŸŊŔĲƚШ ƣőċƣШ ċƖĲШ ĦƨƖƖĲŰƣũǃШ ċƻċŔũċĤũĲШ ŸŰШ ƣőĲШ ůċƖťĲƣШ ƽŸƖťШ ŸŰШ ƻŸũƨůĲШ
ƖĲĬƨĦƣŔŸŰШċŰĬШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШŰƨƣƖŔĲŰƣƚШыŊƖŔuŸůƓЯШŰЮĬЮьњЮ 



ΡΟ 
 

[ŔŊƨƖĲШΟЮШ§ƻĲƖƻŔĲƽШŸŉШƻŔċĤũĲШŸƓƣŔŸŰƚШŉŸƖШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШы[ƨĦőƚШѼШ?ƖŸƚŊЯШΞΜΝΟь 

 

[ƨĦőƚШċŰĬШ?ƖŸƚŊШыΞΜΝΟЯШƓЮШΦьШŰŸƣĲШƣőċƣШ 

љ?ŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШĦċŰШĤĲШƓċƖƣŔċũЯШƓƖŔůċƖŔũǃШŉŸƖШƣőĲШƓƨƖƓŸƚĲШŸŉШƻŸũƨůĲШ
ƖĲĬƨĦƣŔŸŰЯШŸƖШŔƣШĦċŰШĤĲШĦŸůƓũĲƣĲЯШƖĲǯŰŔŰŊШĬŔŊĲƚƣċƣĲШƣŸШŉŸƖШĲǂċůƓũĲШƓƨƖĲШƽċƣĲƖЯШċШ
ƚŸũŔĬШ ĤŔŸŉĲƖƣŔũŔƚĲƖШ ŉƖċĦƣŔŸŰЯШ ċŰĬШ ŉĲƖƣŔũŔƚĲƖШ ĦŸŰĦĲŰƣƖċƣĲƚњШ ċŰĬШ љìőŔũĲШ ƓċƖƣŔċũШ
ƓƖŸĦĲƚƚŔŰŊШ ƨƚĲƚШ ƖĲũċƣŔƻĲũǃШ ƚŔůƓũĲШ ċŰĬШ ĦőĲċƓШ ƣĲĦőŰŸũŸŊŔĲƚЯШ ŉŸƖШ ĦŸůƓũĲƣĲШ
ƓƖŸĦĲƚƚŔŰŊШĬŔǭĲƖĲŰƣШůĲƣőŸĬƚШċŰĬШƣĲĦőŰŸũŸŊŔĲƚШċƖĲШĦƨƖƖĲŰƣũǃШċƻċŔũċĤũĲЯШƽŔƣőШ
ƻċƖŔŸƨƚШ ĬĲŊƖĲĲƚШ ŸŉШ ƣĲĦőŰŔĦċũШ ůċƣƨƖŔƣǃЯШ őŔŊőĲƖШ ĲŰĲƖŊǃШ ŔŰƓƨƣЯШ ċŰĬШ őŔŊőĲƖШ
ŔŰƻĲƚƣůĲŰƣШċŰĬШŸƓĲƖċƣŔŰŊШĦŸƚƣƚњЮ 

 

ÅĲŊċƖĬŔŰŊШƣőĲШǯƖƚƣШƚƣċŊĲШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƣƖĲċƣůĲŰƣЯШuŸƻċĨŔħШĲƣШċũЮШыΞΜΞΞЯШƓЮШΝΟьШůĲŰƣŔŸŰШ

ƣőċƣШљÉĲƓċƖċƣŔŸŰШŸŉШƣőĲШ?]ШŔŰƣŸШċШƚŸũŔĬШċŰĬШċШũŔƕƨŔĬШŉƖċĦƣŔŸŰШŔƚШċШƚŔůƓũĲШċŰĬШũŸƽШĦŸƚƣр

ĲǭĲĦƣŔƻĲШƣĲĦőŰŸũŸŊǃШыÑċůĤŸŰĲШĲƣШċũЮЯШΞΜΝΤьЯШƽőŔĦőШŔƚШƨƚƨċũũǃШĦċƖƖŔĲĬШŸƨƣШĤĲŉŸƖĲШċŰǃШ

ŉƨƖƣőĲƖШƓŸƚƣрƣƖĲċƣůĲŰƣШŸŉШƣőĲШ?]ШыüĲŰŊШĲƣШċũЮЯШΞΜΝΣьњЮШ 

ƚШƽĲШĦċŰШƚĲĲШŔŰШƣőĲШǯŊƨƖĲƚШċĤŸƻĲЯШĤċƚĲĬШŸŰШƚĦŔĲŰƣŔǯĦШƓƨĤũŔĦċƣŔŸŰƚЯШƨƚƨċũũǃШċŉƣĲƖШ ?ЯШƣőĲШ

ǯƖƚƣШƚƣĲƓШŸŉШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШŔƚШƚŸũŔĬрũŔƕƨŔĬШƚĲƓċƖċƣŔŸŰШШы9ċƖƖċƖŸШĲƣШċũЮЯШΞΜΞΠбШuŸƻċĨŔħШ

ĲƣШċũЮЯШΞΜΞΞбШ ŸƽċťШѼШ9ǍĲťċŮċЯШΞΜΞΠбШÑǃċŊŔШĲƣШċũЮЯШΞΜΞΞьШċŰĬШыŸƖьШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШы[ƨĦőƚШѼШ

?ƖŸƚŊЯШΞΜΝΟьЮШÑőĲШŰĲǂƣШƚƣĲƓƚШŸŉШƣőĲШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШŔŰƻŸũƻĲШĬŔǭĲƖĲŰƣШƣĲĦőŰŸũŸŊŔĲƚШ

ĤŸƣőШŉŸƖШƣőĲШƚŸũŔĬШŉƖċĦƣŔŸŰƚШċŰĬШƣőĲШũŔƕƨŔĬШŸŰĲƚЮШ 

ÑőĲШŰĲǂƣШƖŸƨƣĲШŸŉШũŔƕƨŔĬШŉƖċĦƣŔŸŰШƓƖŸĦĲƚƚŔŰŊШŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШůŔĦƖŸċũŊċĲШĦƨũƣŔƻċƣŔŸŰЮШxЮШ

7ċƨĲƖШĲƣШċũЮШыΞΜΞΝЯШƓЮШΝьШůĲŰƣŔŸŰШƣőċƣШљ~ŔĦƖŸċũŊċĲШŊƖŸƽŰШŸŰШĬŔŊĲƚƣċƣĲШĦċŰШĤĲШƨƚĲĬШƣŸШ



ΡΠ 
 

ƓƖŸĬƨĦĲШƻċƖŔŸƨƚШƓƖŸĬƨĦƣƚШыĲЮŊЮЯШĤŔŸĲŰĲƖŊǃЯШċŰŔůċũШŉĲĲĬЯШĤŔŸƓũċƚƣŔĦƚЯШċŰĬШĤŔŸŉĲƖƣŔũŔǍĲƖƚьњЮШ

[ƖŸůШċŰШĲŰĲƖŊǃШƖĲĦŸƻĲƖǃШƓĲƖƚƓĲĦƣŔƻĲЯШƣőĲШċƨƣőŸƖƚШŰŸƣĲШƣőċƣШы7ċƨĲƖШĲƣШċũЮЯШΞΜΞΝЯШƓЮШΞьа 

љÅĲĦĲŰƣũǃЯШŰĲƽШĲŰĲƖŊǃрĦŸŰĦĲƓƣƚШƨƚŔŰŊШůŔĦƖŸċũŊċĲШőċƻĲШĤĲĲŰШŔŰƣƖŸĬƨĦĲĬЮШ ŉƣĲƖШ
ĲǂƣƖċĦƣŔŸŰШŸŉШũŔƓŔĬƚШŉƖŸůШůŔĦƖŸċũŊċũШĤŔŸůċƚƚШƣŸШƓƖŸĬƨĦĲШĤŔŸĬŔĲƚĲũЯШƣőĲШƖĲƚŔĬƨċũШ
ĤŔŸůċƚƚШĦċŰШĤĲШŉĲƖůĲŰƣĲĬШŔŰШƣƽŸШƚƣĲƓƚШƣŸШƓƖŸĬƨĦĲШőǃĬƖŸŊĲŰШċŰĬШůĲƣőċŰĲЯШƚŸр
ĦċũũĲĬШ ĤŔŸрőǃƣőċŰĲШы]őŔůŔƖĲШ ĲƣШ ċũЮЯШ ΞΜΝΤьЮШ ~ŸƖĲŸƻĲƖЯШ ƣőĲШ ċƓƓũŔĦċƣŔŸŰШ ŸŉШ
ůŔĦƖŸċũŊċĲШ ŔŰШ ůŔĦƖŸĤŔċũШ ŉƨĲũШ ĦĲũũƚЯШ ƓƖŸĬƨĦŔŰŊШ ĲũĲĦƣƖŔĦŔƣǃЯШ ŔƚШ ĤĲŔŰŊШĲǂƓũŸƖĲĬШ
ыÉċƖċƣċũĲШĲƣШċũЮЯШΞΜΝΤьњЮШ 

 

ÑőĲШŊƖċƓőŔĦċũШċĤƚƣƖċĦƣŔŸŰШċŰĬШƓŸƚƚŔĤũĲШƓƖŸĦĲƚƚŔŰŊШƖŸƨƣĲƚШċƖĲШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΠШċŰĬШΡШ

ƖĲƚƓĲĦƣŔƻĲũǃЮ 

 

 
[ŔŊƨƖĲШΠЮШ]ƖċƓőŔĦċũШċĤƚƣƖċĦƣŔŸŰШŉƖŸůШ~?ÂfШƽĲĤШƚŔƣĲШы7ċƨĲƖШĲƣШċũЮЯШΞΜΞΝь 

 

xŸŊċŰШċŰĬШéŔƚƻċŰċƣőċŰШůĲŰƣŔŸŰШĤŔŸũŸŊŔĦċũШƣƖĲċƣůĲŰƣШŸŉШƣőĲШũŔƕƨŔĬШŉƖċĦƣŔŸŰШыΞΜΝΦЯШƓЮ ΟΠьа 

7ŔŸũŸŊŔĦċũШŸǂŔĬċƣŔŸŰШƖĲĬƨĦĲƚШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШ7§?19ШċŰĬШċůůŸŰŔċЯШĤĲŉŸƖĲШǯŰċũШ
ĬŔƚĦőċƖŊĲШŸŉШĬŔŊĲƚƣċƣĲЮШÑǃƓŔĦċũũǃЯШƣőĲШĬŔŊĲƚƣċƣĲШŔƚШċĲƖċƣĲĬШŔŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШ
ĤċĦƣĲƖŔċШƽőŔĦőШŸǂŔĬŔǍĲШƣőĲШ7§?ШċŰĬШċůůŸŰŔċЮШÑőĲШƣƖĲċƣůĲŰƣШŸŉШũŔƕƨŸƖƚШŔŰШƣőŔƚШ
ůċŰŰĲƖШŔƚШƽĲũũШƓƖŸƻĲŰШĤƨƣШĦċŰШőċƻĲШőŔŊőШŸƓĲƖċƣŔŰŊШĦŸƚƣƚЮШÑőĲШƓƖŸĦĲƚƚШƓƖŸĬƨĦĲƚШ
ċШĤŔŸũŸŊŔĦċũШƚũƨĬŊĲШċƚШċШĤǃрƓƖŸĬƨĦƣШƽőŔĦőШĦċŰШĤĲШƖĲƣƨƖŰĲĬШċƚШċШŉĲĲĬƚƣŸĦťШƣŸШƣőĲШ
ĬŔŊĲƚƣĲƖЮШ EǂċůƓũĲƚШ ŸŉШ ƣőĲƚĲШ ƓƖŸĦĲƚƚĲƚШ ŔŰĦũƨĬĲШ ůĲůĤƖċŰĲШ ĤŔŸƖĲċĦƣŸƖƚЯШ
ƚĲƕƨĲŰĦŔŰŊШĤċƣĦőШƖĲċĦƣŸƖƚЯШůŸƻŔŰŊШĤĲĬШĤŔŸƖĲċĦƣŸƖƚЯШċŰĬШƣőĲШÉc Å§ ШыÉŔŰŊũĲШ
ƖĲċĦƣŸƖШƚǃƚƣĲůШŉŸƖШcŔŊőШċĦƣŔƻŔƣǃШ ůůŸŰŔƨůШÅĲůŸƻċũШ§ƻĲƖШ ŔƣƖŔƣĲьШƓƖŸĦĲƚƚШ
ы[ƖŔƚĦőůċŰŰЯШΞΜΝΞьЮ 

 
19Ш7ŔŸũŸŊŔĦċũШŸǂǃŊĲŰШĬĲůċŰĬ 



ΡΡ 
 

 

[ŔŊƨƖĲШΡЮ §ƻĲƖƻŔĲƽШŸŉШƓŸƚƚŔĤũĲШƓƖŸĦĲƚƚШƚƣĲƓƚШŉŸƖШŸĤƣċŔŰŔŰŊШůŔĦƖŸċũŊċĲШƓƖŸĬƨĦƣƚШĤǃШƨƚŔŰŊШ
ĬŔŊĲƚƣċƣĲШċƚШŰƨƣƖŔĲŰƣШƚŸƨƖĦĲЮШÉŸũŔĬƚШƚĲƓċƖċƣŔŸŰШĬƨƖŔŰŊШĬŔŊĲƚƣċƣĲШƓƖŸĦĲƚƚŔŰŊШċŰĬШůŔĦƖŸċũŊċĲШ
őċƖƻĲƚƣŔŰŊШĦċŰШĤĲШĲŰőċŰĦĲĬШĤǃШƨƚŔŰŊШƓƖĲĦŔƓŔƣċƣŔŰŊШŸƖШǰŸĦĦƨũċƣŔŰŊШċŊĲŰƣƚШы7ċƨĲƖШĲƣШċũЮЯШΞΜΞΝЯШƓЮШ
ΡьЮ 

 

 
[ŔŊƨƖĲШΣЮ ÑőĲШŸƨƣũŔŰĲШŸŉШƣőĲШƣĲĦőŰŔƕƨĲƚШŉŸƖШĬŔŊĲƚƣċƣĲШƻċũŸƖŔǍċƣŔŸŰШыìЮШìċŰŊШĲƣШċũЮЯШΞΜΞΟьЮ 



ΡΣ 
 

[ŔŊƨƖĲШΣШċĤŸƻĲШљŸƨƣũŔŰĲƚШƣőĲШĬŔŊĲƚƣċƣĲШƻċũŸƖŔǍċƣŔŸŰШƖŸƨƣĲƚШŸƣőĲƖШƣőċŰШƣőĲШũċŰĬШċƓƓũŔĦċƣŔŸŰњШыìЮШ

ìċŰŊШĲƣШċũЮЯШΞΜΞΟЯШƓЮШΞьЮ 

 

 
[ŔŊƨƖĲШ ΤЮ љ ŰċĲƖŸĤŔĦШ ĬŔŊĲƚƣċƣĲШ ůċŰċŊĲůĲŰƣаШ ĦŸŰƻĲŰƣŔŸŰċũШ ƚŸũƨƣŔŸŰƚШ ċŰĬШ ĲůĲƖŊŔŰŊШ
ƣĲĦőŰŸũŸŊŔĲƚЮШ7ũċĦťШĤŸƖĬĲƖĲĬШĤŸǂĲƚШĬĲƓŔĦƣШƓƖŸĦĲƚƚĲƚШыƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШƓƖŸĦĲƚƚĲƚШŔŰШ
ǃĲũũŸƽьЯШ ƽőŔũĲШ ĬŸƣƣĲĬШ ũŔŰĲƚШ ŔŰĬŔĦċƣĲШ ŸƓƣŔŸŰċũШ ƓƖŸĦĲƚƚĲƚбШ ŊƖĲǃШ ĤŸǂĲƚШ ƚőŸƽШ ĲŰĬрƓƖŸĬƨĦƣƚњЮШ
ы9ċƣĲŰċĦĦŔШĲƣШċũЮЯШΞΜΞΞЯШƓЮШΠь 

  



ΡΤ 
 

ƓƓĲŰĬŔǂШΟЮШ?ŔƚƣƖŔĤƨƣŔŸŰШŸŉШůċƚƚШċŰĬШŰƨƣƖŔĲŰƣƚШċŉƣĲƖШƚŸũŔĬр
ũŔƕƨŔĬШƚĲƓċƖċƣŔŸŰЮ 

Table 1. Distribution of mass and nutrients after solidтliquid separation   (Al Seadi et al., 2013; 
Bauer et al., 2021; Drosg et al., 2015)Ш 

 
Unit  Liquid  Solids  

Mass [%] 80т90 10т20 

TS a [%] 40т50 50т60 

VS b [%] 35т45 55т65 

Ash [%] 50т60 40т50 

TN c [%] 65т75 25т35 

NH4-N d [%] 70т80 20т30 

P e [%] 35т45 55т65 

K f [%] 70т80 20т30 

C g [%] 30т40 60т70 

a TSуtotal solids, b VSуvolatile solids, c TNуtotal nitrogen, d NH4-Nуtotal ammonia nitrogen, e Pу
phosphorous, f Kуpotassium, g Cуcarbon. 
 

  



ΡΥ 
 

ƓƓĲŰĬŔǂШΠЮШEǂċůƓũĲШŸŉШŰŔƣƖŸŊĲŰШĤċũċŰĦĲШĦċũĦƨũċƣŔŸŰЮ 

ÑőĲШĦċũĦƨũċƣŔŸŰШŔƚШƓƖŸƻŔĬĲĬШĤǃШ?ƖЮШÂċƚŔШ~ċťťŸŰĲŰШыuċƖőƨĤĲƣŸŰŔШ§ǃьЮ 

 

 



ΡΦ 
 

ƓƓĲŰĬŔǂШΡЮШ9ŸůƓċƖŔƚŸŰШŸŉШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШƣĲĦőŰŔƕƨĲƚЮ 

ÑċĤũĲШΝЮШШљ9ŸůƓċƖŔƚŸŰШŸŉШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊШƣĲĦőŰŔƕƨĲƚШы7ĲŰŰċůŸƨŰШĲƣШċũЮЯШΞΜΝΟьњШыÉċũċůċƣШĲƣШċũЮЯШ
ΞΜΞΞь 

?ƖǃŔŰŊШ
ƣĲĦőŰŔƕƨĲ 

ĬƻċŰƣċŊĲƚ ?ŔƚċĬƻċŰƣċŊĲƚ ÉƓĲĦŔǯĦШĲŰĲƖŊǃШ
ĦŸŰƚƨůƓƣŔŸŰ 
ыťì ő ƣҽΝ ƽċƣĲƖШ
ƖĲůŸƻċũь 

ÉƓĲĦŔǯĦШĬƖǃŔŰŊШ
ƖċƣĲ 

ыťŊ ůҽΞ őҽΝь 

9ŸŰƻĲĦƣŔƻĲШ
ĬƖǃŔŰŊ 

?ĲƚŔŊŰШċũũŸƽŔŰŊШĲċƚǃШ
ƓƖŸĦĲƚƚШĦŸŰƣƖŸũШ 
?ƖŔĲĬШƓƖŸĬƨĦƣШƨƚĲĬШŔŰШ
ċŊƖŔĦƨũƣƨƖĲ 

ÅĲũċƣŔƻĲũǃШũŸŰŊШ
ĬƖǃŔŰŊШƣŔůĲШ 
7ċĬШŸĬŸƖƚШ 
]ċƚĲŸƨƚШ
ĲůŔƚƚŔŸŰƚ 

7ĲũƣШĬƖǃĲƖаШΤΜΜтΝΝΠΜШ
?ƖƨůШĬƖǃĲƖаШΦΜΜт
ΝΝΜΜ 
[ũċƚőШĬƖǃĲƖаШΝΞΜΜт
ΝΠΜΜ 

7ĲũƣШĬƖǃĲƖаШΡтΟΜШ
?ƖƨůШĬƖǃĲƖаШΟтΥШ
[ũċƚőШĬƖǃĲƖаШΜЮΞт
Ν 

9ŸŰĬƨĦƣŔƻĲШ
ĬƖǃŔŰŊ 

 ŸШƓŸũũƨƣŔŸŰШŸŉШƣőĲШőĲċƣШ
ĦċƖƖǃŔŰŊШůĲĬŔƨů 
ÉƣĲċůШċŰĬШŸĬŸƖШ
ĦŸŰǯŰĲůĲŰƣШ 
é§9ШĦŸŰĦĲŰƣƖċƣŔŸŰШŔƚШ
ũŸƽ 
ÅĲĬƨĦƣŔŸŰШŸŉШǯƖĲШċŰĬШ
ĲǂƓũŸƚŔŸŰШƖŔƚťƚ 
?ƖŔĲĬШƓƖŸĬƨĦƣШƨƚĲĬШŔŰШ
ŔŰĬƨƚƣƖŔċũШċƓƓũŔĦċƣŔŸŰƚ 

ÅĲũċƣŔƻĲũǃШũŸŰŊШ
ĬƖǃŔŰŊШƣŔůĲ 
ÉƣŔĦťǃШƓőċƚĲШ
ċũƣĲƖƚШĬƖǃĲƖШ
ƓĲƖŉŸƖůċŰĦĲ 

?ŔƚĦШĬƖǃĲƖаШΥΡΡтΦΡΡШ
ÂċĬĬũĲШĬƖǃĲƖаШΥΜΜт
ΥΥΡШÑőŔŰШǯũůШĬƖǃĲƖаШ
ΥΜΜтΦΜΜ 

?ŔƚĦШĬƖǃĲƖаШΤтΝΞШ
ÂċĬĬũĲШĬƖǃĲƖаШ
ΝΡтΞΜШÑőŔŰШǯũůШ
ĬƖǃĲƖаШΞΡтΟΡ 

ÉŸũċƖШĬƖǃŔŰŊ ÖƚĲШŸŉШŉƖĲĲШƚŸũċƖШĲŰĲƖŊǃ 
ÂċƣőŸŊĲŰШŉƖĲĲШƚũƨĬŊĲ 
?ƖŔĲĬШƓƖŸĬƨĦƣШƨƚĲĬШŔŰШ
ċŊƖŔĦƨũƣƨƖĲ 
?ƨƖŔŰŊШƣőĲШƚċůĲШ
ŸƓĲƖċƣŔŸŰЯШŔůƓŸƖƣċŰƣШ
ƕƨċŰƣŔƣŔĲƚШċƖĲШĬƖŔĲĬ 

?ĲƓĲŰĬƚШŸŰШ
ĦũŔůċƣŔĦШ
ĦŸŰĬŔƣŔŸŰƚ 
ÅĲũċƣŔƻĲũǃШũŸŰŊШ
ĬƖǃŔŰŊШƣŔůĲ 
cŔŊőШƚƨƖŉċĦĲƚШ
ċƖĲШŰĲĲĬĲĬ 

ΟΜтΞΜΜШыŔŰШƚŸůĲШ
ĦċƚĲƚШƨŰƣŔũШΝΜΜΜь 

т 

[ƖǃШĬƖǃŔŰŊ ÉőŸƖƣШĬƖǃŔŰŊШƣŔůĲШ 
ÂŸƚƚŔĤŔũŔƣǃШƣŸШĲůƓũŸǃШ
ƨƚĲĬШŸŔũ 
?ƖŔĲĬШƚũƨĬŊĲШƨƚĲĬШŉŸƖШ
ŔŰĦŔŰĲƖċƣŔŸŰ 
§ĬŸƖШĦŸŰǯŰĲůĲŰƣ 
 ŸШŊċƚĲŸƨƚШĲůŔƚƚŔŸŰƚ 
ÅĲĬƨĦƣŔŸŰШŸŉШǯƖĲШċŰĬШ
ĲǂƓũŸƚŔŸŰШƖŔƚťƚ 

cŔŊőШ
ƣĲůƓĲƖċƣƨƖĲƚШ
ċƖĲШŰĲĲĬĲĬ 

ΥΥΥ т 

ÉƨƓĲƖőĲċƣĲĬШ
ƚƣĲċůШĬƖǃŔŰŊ 

 ŸШĬƨƚƣ 
 ŸШƻŸũċƣŔũĲШĲůŔƚƚŔŸŰ 
ÂċƣőŸŊĲŰШŉƖĲĲШƚũƨĬŊĲ 
ÉőŸƖƣШĬƖǃŔŰŊШƣŔůĲ 
xŸƽШĲŰĲƖŊǃШ
ĦŸŰƚƨůƓƣŔŸŰ 

cŔŊőШ
ƣĲůƓĲƖċƣƨƖĲƚШ
ċƖĲШŰĲĲĬĲĬ 

т т 

 

 

  



ΣΜ 
 

ƓƓĲŰĬŔǂШΣЮШ?ŔŊĲƚƣċƣĲШĬƖǃŔŰŊШƚŸũƨƣŔŸŰƚЮ 

ÑőŔƚШċƓƓĲŰĬŔǂШĦŸŰƣċŔŰƚШƣĲĦőŰŔĦċũШƓƖŸƓŸƚċũƚШŉŸƖШĬŔŊĲƚƣċƣĲШĬƖǃŔŰŊЮШ[ŔƖƚƣЯШ?ƖЮШÂċƚŔШ~ċťťŸŰĲŰШ
ы7ŔťċƚƨШ §ǃьШ ĬĲƚĦƖŔĤĲƚШ ƣőĲШ ƚƨƓĲƖőĲċƣĲĬШ ƚƣĲċůШ ĬƖǃŔŰŊШ ƚŸũƨƣŔŸŰЮШ ÑőĲŰЯШ ŔŰŉŸƖůċƣŔŸŰШ
ƖĲƣƖŔĲƻĲĬШŉƖŸůШůċŰƨŉċĦƣƨƖĲƖƚѣШƽĲĤƚŔƣĲƚШŔƚШƓƖĲƚĲŰƣĲĬЮ 

 

fЮ 7ŔťċƚƨШ§ǃЮШ?ƖǃŔŰŊШĤǃШƚƨƓĲƖőĲċƣĲĬШƚƣĲċů20а 

 

ΝЮШf ÑÅ§?Ö9Ñf§  

ÉũƨĬŊĲШĬƖǃŔŰŊШŔƚШċŰШĲƚƚĲŰƣŔċũШƓƖŸĦĲƚƚШĦŸŰƚŔĬĲƖŔŰŊШƣőĲШĲŰĬрƨƚĲШŸŉШƣőĲШǯĤĲƖШƓƖŸĬƨĦƣЮШ
ÑőĲШĦőċũũĲŰŊĲШŔƚШŔŰШƣƖċŰƚƓŸƖƣШċŰĬШƚƣŸƖċŊĲЯШċƚШƽŔƣőŸƨƣШƓƖŸƓĲƖШĬƖǃŔŰŊЯШƣőĲƖĲШŔƚШċШũċƖŊĲШ
ƕƨċŰƣŔƣǃШŸŉШƽċƣĲƖШƣŸШĤĲШƣƖċŰƚƓŸƖƣĲĬШƽŔƣőШƣőĲШƚŸũŔĬШůċƣĲƖŔċũЮШÑőĲƖĲШċƖĲШƣƽŸШůċŔŰШƓċƖƣƚШ
ŔŰШƣőĲШĬƖǃŔŰŊа 

ΝЮШ~ĲĦőċŰŔĦċũШƽċƣĲƖШƚĲƓċƖċƣŔŸŰЮ 

ΞЮШ?ƖǃŔŰŊЮ 

ÑőĲШůĲĦőċŰŔĦċũШƽċƣĲƖШƚĲƓċƖċƣŔŸŰШŔƚШƓĲƖŉŸƖůĲĬШĤǃШċШĬĲƻŔĦĲШƽőŔĦőШƨƚĲƚШċШƓőǃƚŔĦċũШ
ƓƖŔŰĦŔƓũĲШыůŸũĲĦƨũĲШƚŔǍĲШĬŔǭĲƖĲŰĦĲЯШĬĲŰƚŔƣǃШĬŔǭĲƖĲŰĦĲьШƣŸШƖĲůŸƻĲШċƚШůƨĦőШƽċƣĲƖШ
ŉƖŸůШƣőĲШůċƣĲƖŔċũШċƚШƓŸƚƚŔĤũĲЮШÖƚƨċũũǃШƣőĲШƓƖŸĬƨĦƣШċƖƖŔƻĲƚШċƣШċĤŸƨƣШΝΜШӖШƚŸũŔĬƚШ
ĦŸŰƣĲŰƣЯШċŰĬШũĲċƻĲƚШƣőĲШůĲĦőċŰŔĦċũШƽċƣĲƖШƚĲƓċƖċƣŔŸŰШċƣШċƖŸƨŰĬШΟΜШӖШƚŸũŔĬƚШ
ĦŸŰƣĲŰƣЮ 

ÑőĲШĤĲƚƣШƽċǃШƣŸШƖĲůŸƻĲШƣőĲШƽċƣĲƖШƖĲůċŔŰŔŰŊШċŉƣĲƖШƣőĲШůĲĦőċŰŔĦċũШƚĲƓċƖċƣŔŸŰШŔƚШƣŸШ
ƨƚĲШƣőĲƖůċũЮĬƖǃŔŰŊЯШƽőĲƖĲШƣőĲШƽċƣĲƖШŔƚШĲƻċƓŸƖċƣĲĬШĤǃШċШőĲċƣШƚŸƨƖĦĲЯШƽőŔĦőШĦċŰШĤĲШ
ǰƨĲШŊċƚЯШőŸƣШċŔƖЯШƚƣĲċůШŸƖШċШĦŸůĤŔŰċƣŔŸŰШŸŉШƣőĲƚĲЮШÑőĲƖůċũШĬƖǃŔŰŊШĦċŰШĤĲШĬŔƖĲĦƣЮ
ƽőĲƖĲШƣőĲШőĲċƣШůĲĬŔċШŔƚШŔŰШĦŸŰƣċĦƣШƽŔƣőШƣőĲШƚũƨĬŊĲЯШŸƖШŔŰĬŔƖĲĦƣШƽőĲƖĲШċШƚƨƖŉċĦĲШŔƚШ
őĲċƣĲĬЯШċŰĬШƣőŔƚШƚƨƖŉċĦĲШŔƚШŔŰШĦŸŰƣċĦƣШƽŔƣőШƣőĲШƚũƨĬŊĲЯШƣőƨƚШƖĲũĲċƚŔŰŊШƣőĲШĲŰĲƖŊǃШ
ŰĲĲĬĲĬШŉŸƖШĲƻċƓŸƖċƣŔŸŰЮ 

 

ΞЮШÑcEÅ~ xШ?Åòf ]ШìfÑcШÉÖÂEÅcE ÑE?ШÉÑE ~ 

?ŔƖĲĦƣШĬƖǃŔŰŊШƽŔƣőШǰƨĲШŊċƚШŸƖШċŔƖШŔƚШƽĲũũШťŰŸƽŰЯШĤƨƣШƣőĲШƨƚĲШŸŉШƚƨƓĲƖőĲċƣĲĬЮƚƣĲċůШŔƚШ
ũĲƚƚШĦŸůůŸŰЮШÉƨƓĲƖőĲċƣĲĬШƚƣĲċůШŔƚШŉŸƖůĲĬШƽőĲŰШƽċƣĲƖШŔƚШőĲċƣĲĬШċĤŸƻĲШƣőĲШƚƣĲċůШ
ƚċƣƨƖċƣŔŸŰШƓŸŔŰƣЯШŉŸƖШŔŰƚƣċŰĦĲШċƣШΝΜΜШťÂċыċĤƚьШƚƣĲċůШŔƚШƚċƣƨƖċƣĲĬШċƣШΝΜΜШ҄9ЯШċŰĬШċŰǃШ
ƣĲůƓĲƖċƣƨƖĲШőŔŊőĲƖШƣőċŰШƣőŔƚШĦċƨƚĲƚШƣőĲШƚƣĲċůШƣŸШĤĲĦŸůĲШƚƨƓĲƖőĲċƣĲĬЮШ?ƨĲШƣŸШ
ƣőŔƚЯШċĬĬŔƣŔŸŰċũШĲŰĲƖŊǃШĦċŰШĤĲШƚƣŸƖĲĬШŔŰШƣőĲШƚƣĲċůЯШċŰĬШƣőŔƚШĲŰĲƖŊǃШĦċŰШƣőĲŰШĤĲШƨƚĲĬШ
ŉŸƖШƽċƣĲƖШĲƻċƓŸƖċƣŔŸŰЮШÉċƣƨƖċƣĲĬШƚƣĲċůШċƣШΝΜΜШťÂċыċĤƚьШċŰĬШΝΜΜШ҄9ШőċƚШċŰШĲŰƣőċũƓǃШ
ŸŉШΞΣΤΣШťsоťŊЯШċŰĬШċƣШΝΡΜШ҄9ШƣőĲШĲŰƣőċũƓǃШŔƚШΞΤΤΣШťsоťŊЮШÑőŔƚШůĲċŰƚШƣőċƣШŸŰĲШťŔũŸŊƖċůШ

 
20ШìƖŔƣƣĲŰШĤǃШ?ƖЮШÂċƚŔШ~ċťťŸŰĲŰЯШ7ŔťċƚƨШ§ǃШΜΥЮΜΞЮΞΜΝΣ 



ΣΝ 
 

ŸŉШƚƨĦőШƚƣĲċůШĦċŰШĲƻċƓŸƖċƣĲШΠΠШŊƖċůƚШŸŉШƽċƣĲƖШċƣШΝΜΜШťÂċыċĤƚьШċŰĬШΝΜΜШ҄9ЮШcŸƽШƣŸШ
ƨƣŔũŔǍĲШƣőŔƚШŔŰШĬƖǃŔŰŊеШ ƣШƣőĲШũċƣĲШΞΜΜΜќƚЯШ~ƖЮШcĲŔůŸШéęũŔůęťŔШĦċůĲШƨƓШƽŔƣőШċŰШ
ŔŰƣĲƖĲƚƣŔŰŊШŔĬĲċШċŰĬШĬĲƚŔŊŰа 

¶ ìőċƣШŔŉШĲǂƣĲƖŰċũШĲŰĲƖŊǃШŔƚШƨƚĲĬШŉŸƖШůċťŔŰŊШƚƨƓĲƖőĲċƣĲĬШƚƣĲċůЯШċŰĬШƣőŔƚШ
ƚƣĲċůШŔƚШƣőĲŰШƖĲĦŔƖĦƨũċƣĲĬШŔŰШċШůŔǂŔŰŊШĦőċůĤĲƖШĤǃШƨƚŔŰŊШċШƚƓĲĦŔċũШŉċŰе 

¶ ìőċƣШŔŉШƣőŔƚШƚƣĲċůШŔƚШŉŸƖůĲĬШĤǃШƨƚŔŰŊШƣőĲШƽċƣĲƖШƽőŔĦőШĲŰƣĲƖƚШƽŔƣőШƣőĲШ
ƚũƨĬŊĲе 

[ŔŊƨƖĲШΝШƚőŸƽƚШƣőĲШĬĲƚŔŊŰШċŰĬШůċŔŰШƓċƖƣƚШŸŉШƣőĲШÉcÉ21ШĬƖǃĲƖШĤǃШ~ƖЮШéęũŔůęťŔЮ 

 

 
[ŔŊƨƖĲШΝЮШfũũƨƚƣƖċƣŔŸŰШŸŉШċШƣőĲƖůċũШĬƖǃĲƖШƨƚŔŰŊШƚƨƓĲƖőĲċƣĲĬШƚƣĲċůШŉŸƖШƚũƨĬŊĲШĬƖǃŔŰŊШыƣőĲШ
ŔůċŊĲШőċƚШĤĲĲŰШċĬċƓƣĲĬШŉƖŸůШƣőĲШŸƖŔŊŔŰċũШǯũĲьЮ 

 

ÑőĲШĲǂƣĲƖŰċũШĲŰĲƖŊǃШĦċŰШĤĲШƚƣĲċůЯШőŸƣШċŔƖЯШǰƨĲШŊċƚШŸƖШĲƻĲŰШĲũĲĦƣƖŔĦŔƣǃаШƣőĲШůċŔŰШƓŸŔŰƣШ
ŔƚШƣőċƣШƣőĲШĬƖǃŔŰŊШĦőċůĤĲƖШĦŸŰƣċŔŰƚШŸŰũǃШƚũƨĬŊĲЯШƽċƣĲƖШċŰĬШƚƣĲċůаШŰŸШƖŔƚťШŸŉШǯƖĲЮШfŰШ
ċĬĬŔƣŔŸŰШƣŸШƣőŔƚЯШƚƨƓĲƖőĲċƣĲĬШƚƣĲċůШŔƚШċШŊŸŸĬШũĲċĦőŔŰŊШċŊĲŰƣЯШċŰĬШŔƣШċũƚŸШƓĲŰĲƣƖċƣĲƚШ
ƣőĲШƚƣƖƨĦƣƨƖĲШŸŉШƣőĲШƚũƨĬŊĲЮШ7ǃШċŊŔƣċƣŔŰŊШƣőĲШƚũƨĬŊĲШĬƨƖŔŰŊШƣőĲШĬƖǃŔŰŊЯШċĬĬŔƣŔŸŰċũШ
ĤĲŰĲǯƣƚШĦċŰШĤĲШċĦőŔĲƻĲĬЯШƚƨĦőШċƚШŊŸŸĬШŊƖċŰƨũċƣŔŸŰЮШ ċƣƨƖċũũǃЯШŔŉШƣőĲШƖĲƚŔĬĲŰĦĲШƣŔůĲШ
ŔƚШƚƨǭŔĦŔĲŰƣЯШƣőĲƖĲШŔƚШċШőŔŊőШĬŔƚŔŰŉĲĦƣŔŸŰŔŰŊШĲǭĲĦƣШċƚШƽĲũũЮШ ŰĬШũċƚƣШĤƨƣШŰŸƣШũĲċƚƣЯШƣőĲШ
ƚƣĲċůШũĲċƻŔŰŊШƣőĲШĬƖǃĲƖШƚƣŔũũШĦŸŰƣċŔŰƚШċШƚŔŊŰŔǯĦċŰƣШċůŸƨŰƣШŸŉШĲŰĲƖŊǃШŔŰШċШƨƚĲŉƨũШ

 
21ШÉcÉШтШƚƨƓĲƖőĲċƣĲĬШƚƣĲċůЮ 



ΣΞ 
 

ŉŸƖůаШċƚШŔƣШŔƚШƚƣĲċůЯШŔƣШĦċŰШĤĲШƨƚĲĬШŔŰШċШƚĲĦŸŰĬШĬƖǃĲƖЯШŸƖШĦŸŰĬĲŰƚĲĬШċŰĬШƣőƨƚШ
ĦŸŰƻĲƖƣĲĬШƣŸШőŸƣШƽċƣĲƖЯШƽőŔĦőШĦċŰШĤĲШƨƚĲĬШŉŸƖШőĲċƣŔŰŊШŸƖШċƚШċŰШĲŰĲƖŊǃШƚŸƨƖĦĲШŔŰШ
ŸƣőĲƖШƓƖŸĦĲƚƚĲƚЮ 

 

ΥдΤЮ?ƖǃŔŰŊЮ9ċƓċĦŔƣǃ 

ÑőĲШĬƖǃŔŰŊШĦċƓċĦŔƣǃШыƽċƣĲƖШƖĲůŸƻċũШĦċƓċĦŔƣǃьШĦċŰШĤĲШĲǂƓƖĲƚƚĲĬШċƚа 

¶ ůŸƨŰƣШŸŉШƽĲƣШŸƖŊċŰŔĦШůċƣĲƖŔċũШĬƖŔĲĬШŔŰШċШƣŔůĲШƓĲƖŔŸĬЮ 
¶ ůŸƨŰƣШŸŉШƽċƣĲƖШĲƻċƓŸƖċƣĲĬШĬƨƖŔŰŊШƣőĲШĬƖǃŔŰŊШƓĲƖШĬƖǃŔŰŊШƣŔůĲЮ 

ƚШƣőĲШÉcÉШĬƖǃĲƖШŔƚШŸƓĲƖċƣĲĬШĦŸŰƣŔŰƨŸƨƚũǃЯШƣőĲШũċƣƣĲƖШůĲƣőŸĬШŔƚШƣőĲШůŸƖĲШƨƚĲŉƨũЮШ
ÑőĲШĲƻċƓŸƖċƣŔŸŰШƖċƣĲШĦċŰШĤĲШĬĲƣĲƖůŔŰĲĬа 

ΝЮ ?ŔƖĲĦƣũǃШĤǃШůĲċƚƨƖŔŰŊШƣőĲШċůŸƨŰƣШŸŉШƚƣĲċůШŸƖШĦŸŰĬĲŰƚċƣĲШũĲċƻŔŰŊШƣőĲШĬƖǃĲƖЮ 
ΞЮ fŰĬŔƖĲĦƣũǃШĤǃШůĲċƚƨƖŔŰŊШƣőĲШŔŰƓƨƣШċŰĬШŸƨƣƓƨƣШĦŸůƓŸƚŔƣŔŸŰƚШŸŉШƣőĲШƚũƨĬŊĲЮ 

ÑőĲШÉcÉШĬƖǃĲƖШċũũŸƽƚШƣőĲШƨƚĲШŸŉШĤŸƣőШůĲƣőŸĬƚЮШÑőĲШĬƖǃŔŰŊШƖċƣĲШŔƚШůċŔŰũǃШĬĲƓĲŰĬĲŰƣШ
ŸŰШƣőĲШĲŰĲƖŊǃШǰŸƽЯШƽőŔĦőШŔŰШƣƨƖŰШůŸƚƣũǃШĬĲƓĲŰĬƚШŸŰа 

¶ ÑőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШƚƨƓĲƖőĲċƣĲƖЮ 
¶ ÑőĲШƚƣĲċůШŉċŰШƓĲƖŉŸƖůċŰĦĲЮ 
¶ ~ŔǂŔŰŊШŔŰƚŔĬĲШƣőĲШůċŔŰШĦőċůĤĲƖ 

ƣШƣőĲШĦƨƖƖĲŰƣШƚƣċŊĲЯШŸŰĲШĬƖǃĲƖШƨŰŔƣШĦċŰШĲƻċƓŸƖċƣĲШΞΜΜΜШťŊШŸŉШƽċƣĲƖШƓĲƖШőŸƨƖбШũċƖŊĲƖШ
ƨŰŔƣƚШċƖĲШƓŸƚƚŔĤũĲШƣŸШĦŸŰƚƣƖƨĦƣЯШĤƨƣШƣőĲШĦƨƖƖĲŰƣШƚŔǍĲƚШċƖĲШŸƓƣŔůċũШŉŸƖШůŸƚƣШĤŔŸŊċƚШ
ƓũċŰƣƚШŸŉШƣŸĬċǃЮ 

 

ΥдΥЮÉƨƓĲƖőĲċƣŔŰŊЮċŰĬЮÉƣĲċůЮ9ŔƖĦƨũċƣŔŸŰ 

§ŰĲШĲƚƚĲŰƣŔċũШƓċƖƣШŸŉШƣőĲШÉcÉШĬƖǃŔŰŊШƓƖŸĦĲƚƚШŔƚШƣőĲШőĲċƣШƣƖċŰƚŉĲƖШŔŰШƣőĲШƚƨƓĲƖőĲċƣĲƖЯШ
ŔЮĲЮШƣőĲШĬĲƻŔĦĲШƽőŔĦőШƣƖċŰƚŉĲƖƚШƣőĲШĲǂƣĲƖŰċũШőĲċƣШƣŸШƣőĲШĦŔƖĦƨũċƣŔŰŊШƚƣĲċůЮШÑőĲШƣƽŸШ
ůĲĦőċŰŔƚůƚШŔŰƻŸũƻĲĬШċƖĲШƣőĲШĲǂƣĲƖŰċũШőĲċƣШƣƖċŰƚŉĲƖЯШƽőŔĦőШŸĦĦƨƖƚШŉƖŸůШƣőĲШƚŸƨƖĦĲШ
ŸŉШĲŰĲƖŊǃШƣŸШƣőĲШƚƣƖƨĦƣƨƖĲШŸŉШƣőĲШőĲċƣШĲǂĦőċŰŊĲƖЯШƨƚƨċũũǃШƣƨĤĲƚЯШċŰĬШŔŰƣĲƖŰċũШőĲċƣШ
ƣƖċŰƚŉĲƖЯШƽőŔĦőШŔŰШƣƨƖŰШŔƚШƣőĲШƣƖċŰƚŉĲƖШŸŉШőĲċƣШƣŸШƣőĲШƚƣĲċůЮ 

fŰШŸƖĬĲƖШƣŸШĬĲƣĲƖůŔŰĲШƣőĲШũŸĦċũШőĲċƣШƣƖċŰƚŉĲƖШĦŸĲǭŔĦŔĲŰƣЯШĦŸůƓũĲǂШůŸĬĲũƚШŔŰƻŸũƻŔŰŊШ
ƣőĲШũŸĦċũШŊĲŸůĲƣƖŔĲƚШĦċŰШĤĲШƨƚĲĬЮШcŸƽĲƻĲƖЯШŉŸƖШƣőĲШÉcÉШĬƖǃĲƖЯШċШƚŔůƓũŔǯĲĬШ
ċƓƓƖŸċĦőШĦċŰШĤĲШƣċťĲŰЯШƚĲĲШ[ŔŊƨƖĲШΞЮ 

 



ΣΟ 
 

 
[ŔŊƨƖĲШΞЮШxŸĦċũШőĲċƣШƣƖċŰƚŉĲƖШĦŸĲǭŔĦŔĲŰƣƚШŉŸƖШĬŔǭĲƖĲŰƣШŉŸƖůƚШŸŉШƚƣĲċůШċŰĬШƽċƣĲƖЮ 

 

ÉŸЯШŔŉШƣőĲШƚŸƨƖĦĲШŸŉШĲŰĲƖŊǃШŔƚШƚċƣƨƖċƣĲĬШƚƣĲċůЯШƣőĲШőĲċƣШƣƖċŰƚŉĲƖШŉƖŸůШƣőĲШƚƣĲċůШƣŸШ
ƣőĲШƚƣƖƨĦƣƨƖĲШŔƚШŰŸƣШƣőĲШũŔůŔƣŔŰŊШŉċĦƣŸƖЯШĤƨƣШƣőĲШőĲċƣШƣƖċŰƚŉĲƖШŉƖŸůШƣőĲШƚƣƖƨĦƣƨƖĲШƣŸШ
ƣőĲШƚƨƓĲƖőĲċƣĲĬШƚƣĲċůШĦċŰШĤĲЮШìĲШċũƚŸШŰĲĲĬШƣŸШĲƻċũƨċƣĲШƣőĲШƖŸũĲШŸŉШƣőĲШƚƣƖƨĦƣƨƖĲЮ 

 

ΞЮΞЮΝШcĲċƣШ[ũŸƽШÑőƖŸƨŊőШƣőĲШÉƣƖƨĦƣƨƖĲ 

ŉƣĲƖШƣőĲШƚƣĲċůШőċƚШƖĲũĲċƚĲĬШŔƣƚШĲŰĲƖŊǃЯШƣőĲШĲŰĲƖŊǃШǰŸƽƚШƣőƖŸƨŊőШƣőĲШƚƣƖƨĦƣƨƖĲЮШÑőĲШ
ŉċĦƣŸƖƚШĦŸŰƣƖŔĤƨƣŔŰŊШŔŰШƣőĲШĲŰĲƖŊǃШǰŸƽШċƖĲа 

¶ ÉƣƖƨĦƣƨƖĲШůċƣĲƖŔċũШĦőċƖċĦƣĲƖŔƚƣŔĦƚбШŰċůĲũǃШĦŸŰĬƨĦƣŔƻŔƣǃЮ 
¶ ~ċƣĲƖŔċũШƣőŔĦťŰĲƚƚĲƚШŔŰШƣőĲШƚƣƖƨĦƣƨƖĲЮ 

ƚШƣőĲШƽċũũШƣőŔĦťŰĲƚƚĲƚШċƖĲШŸŰũǃШċШŉĲƽШůŔũũŔůĲƣƖĲƚШċŰĬШƣőĲШƣőĲƖůċũШĦŸŰĬƨĦƣŔƻŔƣǃШŸŉШ
ƚƣċŔŰũĲƚƚШƚƣĲĲũШƣǃƓĲШΟΜΠШŔƚШΝΡШìоыůШ҄9ьЯШƣőĲШőĲċƣШǰƨǂШƣőƖŸƨŊőШƣőĲШƚƣƖƨĦƣƨƖĲШŔƚШŔŰШƣőĲШ
ƖċŰŊĲШŸŉШΝΡΜΜШìоыůЕШ҄9ьЯШƚŸШƣőĲШƚƣƖƨĦƣƨƖĲШŔƚШŰŸƣШċШĤŸƣƣũĲŰĲĦťШőĲƖĲЮШfŉШƣőĲƖĲШċƖĲШ
ƚŔŊŰŔǯĦċŰƣШĬĲƓŸƚŔƣƚЯШƣőĲШőĲċƣШƣƖċŰƚŉĲƖШĦċŰШĤĲШŊƖĲċƣũǃШƖĲĬƨĦĲĬЮ 

 

ΥдΦЮ[ũƨĲЮ]ċƚЮċƚЮEŰĲƖŊǃЮÉŸƨƖĦĲ 

fŉШǰƨĲШŊċƚШыŸƖШőŸƣШċŔƖьШŔƚШƨƚĲĬШŔŰƚƣĲċĬШŸŉШƚƣĲċůШċƚШƣőĲШĲŰĲƖŊǃШƚŸƨƖĦĲЯШƚŸůĲШċĬĬŔƣŔŸŰċũШ
ĦċũĦƨũċƣŔŸŰШůĲƣőŸĬƚШċƖĲШŰĲĲĬĲĬЮШÑŸШċĦőŔĲƻĲШċŰШĲƚƣŔůċƣĲШŸŉШƣőĲШőĲċƣШƣƖċŰƚŉĲƖШ
ĦŸĲǭŔĦŔĲŰƣШŉƖŸůШǰƨĲШŊċƚШƣŸШƚƣƖƨĦƣƨƖĲЯШċШĦŸƖƖĲũċƣŔŸŰШŉŸƖШőĲċƣШƣƖċŰƚŉĲƖШŔŰШƣƨƖĤƨũĲŰƣШ
ĦŸŰĬŔƣŔŸŰƚШŔŰƚŔĬĲШƣőĲШƚƨƓĲƖőĲċƣĲƖШĦċŰШĤĲШƨƚĲĬЮ 

fƣШŔƚШƨƚƨċũũǃШĤĲŰĲǯĦŔċũШƣŸШƣĲƚƣШċũũШƣőĲŸƖŔĲƚШŔŰШũċĤŸƖċƣŸƖǃШƚĦċũĲЯШċŰĬШŔŰШƣőŔƚШĦċƚĲЯШċŰШ
ŔŰƣĲƖĲƚƣŔŰŊШǯŰĬŔŰŊШőċƚШĤĲĲŰШƣőċƣШƣőĲШőĲċƣШƣƖċŰƚŉĲƖШċƣШƣőĲШǰƨĲШŊċƚШƚŔĬĲШĤĲőċƻĲƚШ
ċũůŸƚƣШƣőĲШƚċůĲШƽċƚШċƚШċƣШƣőĲШƚƨƓĲƖőĲċƣĲĬШƚƣĲċůШƚŔĬĲЯШƚŸШĤǃШĬŔůĲŰƚŔŸŰŔŰŊШƣőĲШ
ƚƨƓĲƖőĲċƣĲĬШƓƖŸƓĲƖũǃЯШƣőĲШƚǃƚƣĲůШƽŸƖťƚШƖĲċũũǃШƽĲũũЮШÑőŔƚШůĲċŰƚШƣőċƣШƣőĲШĬƖǃĲƖШŔƚШ
ċĦƣƨċũũǃШċШǰƨĲШŊċƚШĤŸŔũĲƖШċƚШƽĲũũЮ 

 

 



ΣΠ 
 

ΥдΧЮ~ŔǂŔŰŊ 

ÑőĲШƖŸũĲШŸŉШƣőĲШċŊŔƣċƣŸƖШŔŰƚŔĬĲШƣőĲШĬƖǃŔŰŊШĦőċůĤĲƖШŔƚШƣƽŸŉŸũĬа 

¶ ~ŔǂŔŰŊШċŰĬШĤƖĲċťŔŰŊШƨƓШƣőĲШƚƣƖƨĦƣƨƖĲШŸŉШƣőĲШŸƖŊċŰŔĦШůċƣĲƖŔċũЮ 
¶ cĲċƣŔŰŊШŸŉШƣőĲШŸƖŊċŰŔĦШůċƣĲƖŔċũЯШċƚШƣőĲШċŊŔƣċƣŸƖШĦŸŰƣċŔŰƚШĦőċŰŰĲũƚШŉŸƖШƚƣĲċůЮ 

~ŔǂŔŰŊШċŰĬШċŊŔƣċƣŔŸŰШċƖĲШƻĲƖǃШŔůƓŸƖƣċŰƣШƓċƖƣƚШŸŉШƣőĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚЯШĤĲĦċƨƚĲШ
ƽŔƣőŸƨƣШůŔǂŔŰŊЯШƣőĲШŸƖŊċŰŔĦШůċƣĲƖŔċũШƽŸƨũĬШŉŸƖůШċШƓŔũĲШƽŔƣőШċШƻĲƖǃШƚůċũũШƚƨƖŉċĦĲШ
ċƖĲċЯШċŰĬШƣőĲШƽċƣĲƖШŔŰƚŔĬĲШƣőĲШŸƖŊċŰŔĦШůċƣĲƖŔċũШƽŸƨũĬШƖĲƕƨŔƖĲШċШƻĲƖǃШũŸŰŊШƣŔůĲШƣŸШ
ǯŰĬШŔƣƚШƽċǃШŸƨƣЮШÑőĲШċŊŔƣċƣŔŸŰШĤƖĲċťƚШĬŸƽŰШƣőĲШƚƣƖƨĦƣƨƖĲШŸŉШƣőĲШŸƖŊċŰŔĦШůċƣĲƖŔċũЯШċƣШ
ǯƖƚƣШċƚШũċƖŊĲШũƨůƓƚШċŰĬШũċƣĲƖШŸŰШŔŰШƣőĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚШŔŰƣŸШƚůċũũĲƖШċŰĬШƚůċũũĲƖШ
ƓċƖƣŔĦũĲƚЮШÑőŔƚШĤƖĲċťŔŰŊШĬŸƽŰШƚŔŊŰŔǯĦċŰƣũǃШŔŰĦƖĲċƚĲƚШƣőĲШƚƨƖŉċĦĲШċƖĲċЯШƣőƨƚШŊƖĲċƣũǃШ
őĲũƓŔŰŊШƣőĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚЮ 

 

ΟЮШÂÅ 9Ñf9 xШEñ ~ÂxEÉ 

ÑőĲШÉcÉШĬƖǃĲƖШőċƚШĤĲĲŰШŸƖŔŊŔŰċũũǃШĬĲƚŔŊŰĲĬШŉŸƖШĬƖǃŔŰŊШŸŉШƽċƚƣĲШƽċƣĲƖШƚũƨĬŊĲƚЯШĤƨƣШŔƣШ
ƓĲƖŉŸƖůƚШƻĲƖǃШƽĲũũШƽŔƣőШŸƣőĲƖШƚũƨĬŊĲƚШċŰĬШĤŔŸůċƚƚĲƚЮШ[ŔŊƨƖĲШΟШƚőŸƽƚШƣőĲШŸƨƣũŸŸťШ
ŸŉШƽċƚƣĲШƽċƣĲƖШƚũƨĬŊĲШĤĲŉŸƖĲШċŰĬШċŉƣĲƖШƣőĲШÉcÉШĬƖǃŔŰŊЮШ[ŔŊƨƖĲШΠШŔŰĦũƨĬĲƚШŉŸƨƖШ
ĲǂċůƓũĲƚШŸŉШĬŔǭĲƖĲŰƣШƚũƨĬŊĲƚШċŉƣĲƖШĬƖǃŔŰŊЮШ[ŔŊƨƖĲШΡШƚőŸƽƚШƣőĲШƚƣƖƨĦƣƨƖĲШċŰĬШůċŔŰШ
ĦŸůƓŸŰĲŰƣƚШŸŉШƣőĲШĬƖǃĲƖЮ 

 

 
ìĲƣШƚũƨĬŊĲШĤĲŉŸƖĲШĬƖǃŔŰŊ ?ƖǃШƚũƨĬŊĲШċŉƣĲƖШƽċƣĲƖШƖĲůŸƻċũ 

[ŔŊƨƖĲШΟЮШEǂċůƓĲШŸŉШċШĬƖǃŔŰŊШƣĲƚƣЯШŔůċŊĲƚШĤĲŉŸƖĲШċŰĬШċŉƣĲƖШƣőĲШĬƖǃŔŰŊЮ 

 



ΣΡ 
 

 
[ŔŊƨƖĲШΠЮШÉŸůĲШƚũƨĬŊĲƚШċŉƣĲƖШĬƖǃŔŰŊШыƣőĲШŔůċŊĲШőċƚШĤĲĲŰШċĬċƓƣĲĬШŉƖŸůШƣőĲШŸƖŔŊŔŰċũШǯũĲьЮ 

 

 
[ŔŊƨƖĲШΡЮШ?ĲƣċŔũĲĬШŔũũƨƚƣƖċƣŔŸŰШŸŉШƣőĲШÉcÉШĬƖǃĲƖЮ 



ΣΣ 
 

ΠЮШ9§ 9xÖÉf§ É 

?ƖǃŔŰŊШ ƽŔƣőШ ƚƨƓĲƖőĲċƣĲĬШ ƚƣĲċůШ ŔƚШ ċШ ƓĲƖŉĲĦƣШ ċƓƓũŔĦċƣŔŸŰШ ŉŸƖШ őċŰĬũŔŰŊШ ŸŉШ ƽĲƣШ
ůċƣĲƖŔċũƚЮШÑőĲШƓƖŸĬƨĦƣШĬƖŔĲĬШƽŔƣőШƣőŔƚШůĲƣőŸĬШŔƚШĬƖǃШċŰĬШőŸůŸŊĲŰŸƨƚШŔŰШƚƣƖƨĦƣƨƖĲЮ 

  



ΣΤ 
 

ffЮ ÉƣƖŸŰŊċ 

ÉƣƖŸŰŊċ22ШĦŸůƓċŰǃШŸǭĲƖƚШƣőĲШŉŸũũŸƽŔŰŊШĬƖǃŔŰŊШƚŸũƨƣŔŸŰƚШы?ƖǃŔŰŊЮìĲƣЮ~ċƣĲƖŔċũƚеЮ7ƨũťЮ
ÉŸũŔĬƚЮ҂Ю7ǃцÂƖŸĬƨĦƣƚЯШŰЮĬЮьа 

ÉƣƖŸŰŊċШőċƚШƽĲũũрƓƖŸƻĲŰШĬƖǃŔŰŊШƚŸũƨƣŔŸŰƚШŉŸƖШƨƚŔŰŊШċƻċŔũċĤũĲШƓƖŸĦĲƚƚШőĲċƣШċƣШ
ĤŔŸŊċƚШŔŰƚƣċũũċƣŔŸŰƚШƣŸШĬƖǃШƚĲƓċƖċƣĲĬШĬŔŊĲƚƣċƣĲШǯĤƖĲШŉƖŸůШƻċƖŔŸƨƚШŉĲĲĬƚƣŸĦťƚШ
ƣőƖŸƨŊőŸƨƣШƣőĲШǃĲċƖЮ 

[ũŸƽ?ƖǃċШŔƚШĬĲƚŔŊŰĲĬШƣŸШƨƚĲШƖĲƚŔĬƨċũШőĲċƣШŔŰШƣőĲШůŸƚƣШĦŸƚƣрĲǭĲĦƣŔƻĲШƽċǃШŉŸƖШĬƖǃŔŰŊШ
ĬŔŊĲƚƣċƣĲШǯĤƖĲШŔŰШŔƣƚШƻċƖŔĲĬШŉŸƖůƚЮШfŰШƣőĲШĦċƚĲШŸŉШċШĤŔŸŊċƚШŔŰƚƣċũũċƣŔŸŰЯШƣőĲШÉƣƖŸŰŊċШ
cĲċƣĲǂШƖĲƓũċĦĲƚШƣőĲШƽċƚƣĲШőĲċƣШĦŸŸũĲƖЯШƨƣŔũŔƚŔŰŊШƓƖĲƻŔŸƨƚũǃШƽċƚƣĲĬШőĲċƣШŔŰƣŸШ
ƨƚĲŉƨũШĬƖǃŔŰŊШƕƨċũŔƣǃШċŔƖЮШ ŰċĲƖŸĤŔĦШ?ŔŊĲƚƣŔŸŰШŉċĦŔũŔƣŔĲƚШƖĲƕƨŔƖĲШƖĲũŔċĤũĲЯШőŔŊőШĬƨƣǃШ
ĦǃĦũĲШĲƕƨŔƓůĲŰƣШŸƓĲƖċƣŔŰŊШŸƻĲƖШΥΜΜΜШőŸƨƖƚШċШǃĲċƖЮШ[ũŸƽ?ƖǃċШƓĲƖŉĲĦƣũǃШůĲĲƣƚШ
ƣőĲƚĲШƖĲƕƨŔƖĲůĲŰƣƚШƽŔƣőШƚŔůƓũĲЯШũŸŰŊШũŔŉĲШċŰĬШĲŰĲƖŊǃрĲǭŔĦŔĲŰƣШŸƓĲƖċƣŔŸŰЮ 

?ƖŔĲĬЯШƚƣċĤŔũŔƚĲĬШĬŔŊĲƚƣċƣĲШǯĤƖĲШĦċŰШĤĲШƨƚĲĬШċƚбШ ŰŔůċũШĤĲĬĬŔŰŊбШÉƣċĤŔũŔƚĲĬШ
ŸƖŊċŰŔĦШ ŉĲƖƣŔũŔƚĲƖбШ 7ŔŸŉƨĲũбШ ÉŸŔũШ ŔůƓƖŸƻĲƖШ ƽŔƣőШ ũċŰĬƚĦċƓŔŰŊШ ŸƖШ őŸƖƣŔĦƨũƣƨƖċũШ
ƓŸƣĲŰƣŔċũбШ9ŸŰƣċŔŰĲƖШĦŸůƓŸƚƣƚбШѼШůŸƖĲЮ 

 

 

 

  

 
22ШőƣƣƓƚаооƚƣƖŸŰŊċЮĦŸůоĲŰоƓƖŸĬƨĦƣƚоƽĲƣрůċƣĲƖŔċũƚрĤǃрƓƖŸĬƨĦƣƚо 

https://stronga.com/en/products/wet-materials-by-products/


ΣΥ 
 

fffЮ ]Å f  ÉШċоƚ 

]ƖċŔŰċƚ23ШĦŸůƓċŰǃШŸǭĲƖƚШċШƚƨƓĲƖőĲċƣĲĬШƚƣĲċůШĬƖǃĲƖШы]Å f  ÉЮҍЮ?ƖǃŔŰŊЮҍЮÉƨƓĲƖőĲċƣĲĬЮ
ÉƣĲċůЮ?ƖǃĲƖЯШŰЮĬЮьа 

]Å f  ÉШÉƨƓĲƖőĲċƣĲĬШÉƣĲċůШ?ƖǃĲƖ 

]Å f  ÉШőċƚШĬĲƻĲũŸƓĲĬШċŰĬШƓƖŸĬƨĦĲШċШÉƨƓĲƖőĲċƣĲĬШƚƣĲċůШĬƖǃĲƖШƽŔƣőШƣőĲШŰĲƽĲƚƣШ
ċŰĬШůŸƚƣШĲǭŔĦŔĲŰƣШĬƖǃŔŰŊШƣĲĦőŰŸũŸŊǃЮ 

§ƨƖШÉcÉШ?ƖǃĲƖШŔƚШċШƻĲƖǃШĲŰĲƖŊǃШĲǭŔĦŔĲŰƣШĬƖǃĲƖЯШƽőĲƖĲШΥΡШӖШŸŉШƣőĲШĲŰĲƖŊǃШŉƖŸůШƣőĲШ
ƚƣĲċůШĬƖǃŔŰŊШĦċŰШĤĲШƖĲĦǃĦũĲĬШŉŸƖШĬŔƚƣƖŔĦƣШőĲċƣŔŰŊШŸƖШƓƖŸĦĲƚƚШőĲċƣŔŰŊЮШ ŸƽШƽĲШċƖĲШ
ůċťŔŰŊШŔƣШƓŸƚƚŔĤũĲШƣŸШĬƖǃШċŰĬШƖĲĦǃĦũĲШċШŰƨůĤĲƖШŸŉШƓƖŸĬƨĦƣƚШŔŰШċŰШĲŰĲƖŊǃШƚċƻŔŰŊШċŰĬШ
ĲŰƻŔƖŸŰůĲŰƣċũШƽċǃЮ 

ÑőĲШƚƨƓĲƖőĲċƣĲĬШƚƣĲċůШĬƖǃĲƖШőċƚШċШƻċƖŔŸƨƚШƽċǃƚШŸŉШĬƖǃŔŰŊШůċƣĲƖŔċũƚШƚƨĦőШċƚШƽŸŸĬШ
ĦőŔƓƚЯШƚũƨƖƖǃШǯĤĲƖЯШƚċƽĬƨƚƣЯШƚƣƖċƽƚШċŰĬШƓƨũƓЮШÑőĲШŸŰũǃШƖĲƕƨŔƚŔƣĲШŉŸƖШĬƖǃŔŰŊШŔƚШƣőċƣШ
ƣőĲШƓƖŸĬƨĦƣШŔƚШƓĲƖůĲċƣĲĬШƽŔƣőŔŰШƣőĲШƚƣĲċůШĦŔƖĦƨũċƣŔŸŰЮШÑőĲШĬƖǃŔŰŊШƓƖŸĬƨĦƣШŔƚШůċĬĲШ
ůċŰċŊĲċĤũĲШċŰĬШƚƣŸĦťШƚƣċĤŔũĲЯШĲǂЮШƽőĲŰШƚũƨƖƖǃШǯĤĲƖƚШŉƖŸůШċШĤŔŸŊċƚШƓũċŰƣШŔƚШůċĬĲШ
ŔŰƣŸШƚũƨƖƖǃШƓĲũũĲƣƚШċŰĬШŉƨĲũШƓĲũũĲƣƚШĤĲĦċƨƚĲШŸŉШƣőĲШƚƣĲċůШĬƖǃŔŰŊЮ 

ÑőĲШƽċƚƣĲШĦŸŰƻĲƖƣƚШŔŰƣŸШċŰШĲċƚǃШůċŰċŊĲċĤũĲШƣƖċĬŔŰŊШƓƖŸĬƨĦƣЮШfƣШŔƚШĲĦŸрŉƖŔĲŰĬũǃШрШ
ċŰĬШċШŊƖĲċƣШċůŸƨŰƣШŸŉШƓũċŔŰШĦŸůůŸŰШƚĲŰƚĲЮ 

ÑĲƚƣШ9ĲŰƣƖĲШŉŸƖШŔŰƻĲƚƣŔŊċƣŔŰŊШƣőĲШĤŔŸůċƚƚќƚШƓŸƣĲŰƣŔċũƚ 

fŰШŸƨƖШƣĲƚƣШĦĲŰƣƖĲШƽĲШŸǭĲƖШĲǂƓĲƖŔůĲŰƣƚШƽŔƣőШƚƣĲċůШĬƖǃŔŰŊШŸŉШƻċƖŔŸƨƚШĤŔŸůċƚƚĲƚЮШ
ÂŸƣĲŰƣŔċũШĦũŔĲŰƣƚШĦċŰШƖĲĦĲŔƻĲШċШŉƨũũрƚĦċũĲĬШƣĲƚƣШƽŔƣőШƣőĲŔƖШŸƽŰШƖċƽШůċƣĲƖŔċũƚЯШƽőĲƖĲШ
ƽĲШċũƚŸШƣĲƚƣШƣőĲШĦŸŰƻĲǃŔŰŊЯШƓĲũũĲƣŔǍŔŰŊШċŰĬШƣőĲШƚƓũŔƣƣŔŰŊШŸŉШƣőĲШůċƣĲƖŔċũƚЮ 

ìŔƣőШ ƻĲƖǃШ ƓŸƚŔƣŔƻĲШ ƖĲƚƨũƣƚШ ƽĲШ őċƻĲШ
ċůŸŰŊШŸƣőĲƖШƣőŔŰŊƚШƣĲƚƣĲĬШǯĤƖĲШŉƖċĦƣŔŸŰШ
ŉƖŸůШ ĤŔŸŊċƚШ ƓũċŰƣƚЯШ ƚũƨĬŊĲШ ŉƖŸůШ
ƽċƚƣĲƽċƣĲƖШ ƣƖĲċƣůĲŰƣШ ƓũċŰƣƚЯШ ƽŸŸĬШ
ĦőŔƓƚШ ċŰĬШ ŉƖƨŔƣШ ƓƨũƓЯШ ċũƚŸШ ƣőĲƖůċũШ
ƣƖĲċƣůĲŰƣШŸŉШƓƖŸƣĲŔŰШĦƖŸƓƚШŔŰШŉĲĲĬЮШòĲƣШ
ƽĲШĬŸŰќƣШťŰŸƽШƣőĲШƚƣĲċůШĬƖǃŔŰŊШƓũċŰƣƚШ
ŉƨũũШƓŸƣĲŰƣŔċũЯШċŰĬШƽĲШƣőŔŰťШŔƣШŔƚШƻĲƖǃШ
ŔŰƣĲƖĲƚƣŔŰŊШƣŸШƣĲƚƣШŰĲƽШůċƣĲƖŔċũƚЮШòŸƨШ
ċƖĲШċũƽċǃƚШƽĲũĦŸůĲШƣŸШĦŸŰƣċĦƣШƨƚШŉŸƖШċШ

ĦċƚƨċũШƣċũťШċĤŸƨƣШƣőĲШŉƨƣƨƖĲШƓŸƚƚŔĤŔũŔƣŔĲƚШŔŰШǃŸƨƖШĦŸůƓċŰǃЮ 

 

  

 
23ШőƣƣƓƚаооĲŰЮŊƖċŔŰċƚЮĬťоƣŸƖƖŔŰŊ 

https://en.grainas.dk/torring


ΣΦ 
 

féЮ ÉĦŸũċƖŔШÉƖũ 

ÉĦŸũċƖŔШÉƖũ24ШĦŸůƓċŰǃШŸǭĲƖƚШĤĲũƣШĬƖǃŔŰŊШƚǃƚƣĲůƚШы~ŸĤŔũĲЮ7ĲũƣЮ?ƖǃŔŰŊЮÉǃƚƣĲůƚЮцЮΥÑЮ Éц
ÉxÄЮéĲƖƚŔŸŰЮцЮÉĦŸũċƖŔЮÉƖũЯШŰЮĬЮьа 

~ŸĤŔũĲШĤĲũƣШĬƖǃŔŰŊШƚǃƚƣĲůƚШтШΞÑШ Éр ÉxÄШƻĲƖƚŔŸŰШ 

9ŸŰƣŔŰƨŸƨƚШĦǃĦũĲШĬƖǃŔŰŊШƓũċŰƣШƽŔƣőШΞШĬƖǃŔŰŊШĤĲũƣƚШŰŸƖůċũũǃШƨƚĲĬШŉŸƖШĬƖǃŔŰŊШƣőĲШƚŸũŔĬШ
ċŰĬШоШŸƖШũŔƕƨŔĬШŉƖċĦƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЮ 

ÑőĲШĦŸŰƚƣƖƨĦƣŔŸŰШŉĲċƣƨƖĲƚШċƖĲШƚŔůŔũċƖШƣŸШƣőŸƚĲШŸŉШƣőĲШΞÑШůŸĬĲũЮ 

ÑőĲШƣőĲƖůċũШĲŰĲƖŊǃШŔƚШŰŸƖůċũũǃШƖĲĦŸƻĲƖĲĬШŉƖŸůШƣőĲШőŸƣШƽċƣĲƖШċŰĬШоШŸƖШŉƖŸůШƣőĲШőŸƣШ
ĲǂőċƨƚƣШŉƨůĲƚШŸŉШƣőĲШĦŸŊĲŰĲƖċƣŸƖЮ 

ÑőĲШƓũċŰƣШŔƚШĦŸůƓũĲƣĲШƽŔƣőШċШƣƽŸрƚƣċŊĲШőŸƖŔǍŸŰƣċũШƚĦƖƨĤĤĲƖШƣőċƣШċũũŸƽƚШƣŸШƖĲĬƨĦĲШ
ĬƨƚƣШċŰĬШƖĲĦŸƻĲƖШŰŔƣƖŸŊĲŰШŔŰШƣőĲШŉŸƖůШŸŉШċůůŸŰŔƨůШƚƨũƓőċƣĲ 

 

 
?ŔŊĲƚƣċƣĲШĬƖǃŔŰŊШƚǃƚƣĲůШΞÑр ÉxÄ 

 

 
24ШőƣƣƓƚаооƽƽƽЮƚĦŸũċƖŔƚƖũЮĦŸůоĲŰоŔŰĬƨƚƣƖŔċũрĬƖǃŔŰŊрƓũċŰƣƚрůċŰƨŉċĦƣƨƖĲƖƚоĬƖǃŔŰŊрƓũċŰƣƚрƽŔƣőрůŸƻċĤũĲр
ĦŸŰƻĲǃŸƖƚрůċŰƨŉċĦƣƨƖĲƖƚоůŸĤŔũĲрĤĲũƣрĬƖǃŔŰŊрƚǃƚƣĲůƚрΞƣрċƚрċƚũƕрƻĲƖƚŔŸŰо 

https://www.scolarisrl.com/en/industrial-drying-plants-manufacturers/drying-plants-with-movable-conveyors-manufacturers/mobile-belt-drying-systems-2t-as-aslq-version/
https://www.scolarisrl.com/en/industrial-drying-plants-manufacturers/drying-plants-with-movable-conveyors-manufacturers/mobile-belt-drying-systems-2t-as-aslq-version/


ΤΜ 
 

 
?ŔŊĲƚƣċƣĲШĬƖǃŔŰŊШƚǃƚƣĲůШΞÑр É 

 

Ш  
?ŔŊĲƚƣċƣĲШĬƖǃŔŰŊШƚǃƚƣĲůЮШEǂċůƓũĲƚЮ 

 

  



ΤΝ 
 

éЮ 7ŔŸŉŸƖĦĲƣĲĦőШ9ŸƖƓŸƖċƣŔŸŰ 

7ŔŸŉŸƖĦĲƣĲĦőШ9ŸƖƓŸƖċƣŔŸŰ25ШŸǭĲƖƚШƣőĲШĤŔŸĬƖǃĲƖШыÑőĲЮ7ŔŸ?ƖǃĲƖЮҍЮ7ŔŸŉŸƖĦĲƣĲĦőЯШŰЮĬЮьа 

ÑőĲШ7ŔŸ?ƖǃĲƖШŔƚШċШůŸĬƨũċƖШĬƖǃŔŰŊШƨŰŔƣШƣőċƣШĬƖŔĲƚШĤŔŸƚŸũŔĬƚШƨƚŔŰŊШƨƓШƣŸШΤΜӖШũĲƚƚШ
ĲŰĲƖŊǃШƣőċŰШċŰǃШŸƣőĲƖШƚǃƚƣĲůШŸŰШƣőĲШůċƖťĲƣЮШÑőĲШ7ŔŸ?ƖǃĲƖШũĲƻĲƖċŊĲƚШĤċĦƣĲƖŔċШƣŸШ
ŊĲŰĲƖċƣĲШőĲċƣШŔŰƚƣĲċĬШŸŉШƖĲũǃŔŰŊШŸŰШĲǂƣĲƖŰċũШőĲċƣШƚŸƨƖĦĲƚЮШ ШƚŔůƓũĲШĦŸŰĦĲƓƣЯШ
ĲũĲŊċŰƣũǃШċĦőŔĲƻĲĬбШĲċĦőШ7ŔŸ?ƖǃĲƖШĦċŰШƓƖŸĦĲƚƚШΝЯΜΜΜШƣŸŰƚШŸŉШĬĲƽċƣĲƖĲĬШƚŸũŔĬƚШċШ
ǃĲċƖШƽŔƣőШŔŰĦƖĲĬŔĤũǃШũŸƽШŸƓĲƖċƣŔŸŰƚШċŰĬШůċŔŰƣĲŰċŰĦĲЮ 

7ŔŸ?ƖǃĲƖ ƚƓĲĦƚ 

ÂƖŸĦĲƚƚШƣǃƓĲ 7ċƣĦő 

~ċǂШĦċƓċĦŔƣǃ ΥΜΜΜШťŊ 

cĲċƣШ
ĦŸŰƚƨůƓƣŔŸŰ 

ΟΡΜШťƽőоƣŸŰ 

EũĲĦƣƖŔĦŔƣǃШƨƚċŊĲ ΟΜШťƽőрƣŸŰ 

EůƓƣǃШƽĲŔŊőƣ ΝΞЯΡΜΜШťŊ 

9ċƓċĦŔƣǃ ӈΝΜΜΜШƣŸŰƚоǃĲċƖ 

 

 
7ŔŸ?ƖǃĲƖЮШ?ŔůĲŰƚŔŸŰƚ 

 

 
25ШőƣƣƓƚаооƽƽƽЮĤŔŸŉŸƖĦĲƣĲĦőЮĦŸůоĲƕƨŔƓůĲŰƣоĤŔŸĬƖǃĲƖ 

https://www.bioforcetech.com/equipment/biodryer


ΤΞ 
 

fŰŉŸƖůċƣŔŸŰШŉƖŸůШƣőĲШÉƓĲĦŔǯĦċƣŔŸŰШÉőĲĲƣа 

fŰƣƖŸĬƨĦƣŔŸŰ 

7ŔŸ?ƖǃŔŰŊШŔƚШƣőĲШƓƖŸĦĲƚƚШĤǃШƽőŔĦőШĤŔŸĬĲŊƖċĬċĤũĲШůċƣĲƖŔċũШŔƚШƖċƓŔĬũǃШőĲċƣĲĬШ
ƣőƖŸƨŊőШŔŰŔƣŔċũШƚƣċŊĲƚШŸŉШĦŸůƓŸƚƣŔŰŊШƣŸШƖĲĬƨĦĲШůŸŔƚƣƨƖĲШċŰĬШĦŸŰƚĲƕƨĲŰƣũǃШƖĲĬƨĦĲШ
ŔƣƚШŸƻĲƖċũũШƽĲŔŊőƣШċŰĬШŔƣќƚШƣőĲШůŸƚƣШĲǭŔĦŔĲŰƣШƽċǃШƣŸШƖĲůŸƻĲШƽċƣĲƖШŉŸƖůШĤŔŸƚŸũŔĬƚШ
ċŰĬШŸƖŊċŰŔĦШƽċƚƣĲЮ 

ìőċƣШŔƚШƣőĲШ7ŔŸ?ƖǃĲƖ 

ÖƣŔũŔǍŔŰŊШĦŸŰƣƖŸũũĲĬШċŔƖШċŰĬШĤċĦƣĲƖŔċЯШƣőĲШ7ŔŸ?ƖǃĲƖШĬƖŔĲƚШĤŔŸƚŸũŔĬƚШƣőƖŸƨŊőШċШƣőƖĲĲр
ƓőċƚĲШƓƖŸĦĲƚƚЮШÅĲůċƖťċĤũǃЯШŔƣШĦċŰШĬƖǃШΥШƽĲƣШƣŸŰƚШŸŉШĤŔŸƚŸũŔĬƚШŔŰШċƚШũŔƣƣũĲШċƚШΡΣШ
őŸƨƖƚЮШìőĲŰШĦŸůƓċƖĲĬШƣŸШĤĲũƣШċŰĬШĬƖƨůШĬƖǃŔŰŊШůĲƣőŸĬƚЯШƣőĲШ7ŔŸ?ƖǃĲƖШƖĲƕƨŔƖĲƚШ
ŸŰũǃШΡΜӖШŸŉШƣőĲШƣőĲƖůċũШĲŰĲƖŊǃШċŰĬШΟΜӖШŸŉШƣőĲШĲũĲĦƣƖŔĦŔƣǃЯШůċťŔŰŊШŔƣШőŔŊőũǃШ
ĲǭŔĦŔĲŰƣЮ 

7ŔŸ?ƖǃĲƖШŔƚШĬĲƚŔŊŰĲĬШƣŸШĤĲШůŸĬƨũċƖЮШEċĦőШůċĦőŔŰĲШĦċŰШƽŸƖťШŔŰĬĲƓĲŰĬĲŰƣũǃШŸƖШ
ƣŸŊĲƣőĲƖШċƚШċШƚǃƚƣĲůЯШƽĲШĦċŰШůĲĲƣШƣőĲШĬƖǃŔŰŊШĦċƓċĦŔƣǃШƣőċƣШǃŸƨШŰĲĲĬЮШÑőŔƚШƣǃƓĲШŸŉШ
ƚŸũƨƣŔŸŰШċũũŸƽƚШŉŸƖШĲċƚŔĲƖШƓũċŰƣШĬĲƚŔŊŰШċŰĬШŊƨċƖċŰƣĲĲƚШċШƕƨŔĦťĲƖШŔŰƚƣċũũċƣŔŸŰЮ 

7ƨŔũƣШƽŔƣőШ7ŔŸũŸŊǃ 

~ƨĦőШũŔťĲШƣőĲШĦŸŰƣƖŸũШŸŉШŸǂǃŊĲŰЯШőĲċƣЯШċŰĬШĤċĦƣĲƖŔċШŉŸƖШƚũƨĬŊĲШĬŔŊĲƚƣŔŸŰЯШƣőĲШ
7ŔŸŉŸƖĦĲƣĲĦőШ7ŔŸ?ƖǃĲƖШƨƚĲƚШċŔƖШċŰĬШĤċĦƣĲƖŔċШƣŸШĬƖǃШĤŔŸƚŸũŔĬƚШŔŰШċШƣőƖĲĲШƓőċƚĲШ
ƓƖŸĦĲƚƚЮШÑőĲШ7ŔŸ?ƖǃĲƖШŔƚШƚƓĲĦŔǯĦċũũǃШĬĲƚŔŊŰĲĬШŉŸƖШĤŔŸƚŸũŔĬƚЯШĤƨƣШŔƣШĦċŰШċũƚŸШ
ĲǭŔĦŔĲŰƣũǃШĬƖǃШŸƣőĲƖШƚŔůŔũċƖШŸƖŊċŰŔĦШƽċƚƣĲШƚƣƖĲċůƚШŉƖŸůШƻċƖŔŸƨƚШŔŰĬƨƚƣƖŔĲƚШĤǃШ
ƨƣŔũŔǍŔŰŊШƣőĲШĲŰĲƖŊǃШŊĲŰĲƖċƣĲĬШĤǃШĤċĦƣĲƖŔċũШċĦƣŔƻŔƣǃЮ 

 

ÂőċƚĲШΝ 

ŔƖШ ŔƚШ ƓƨƚőĲĬШ ƣőƖŸƨŊőШ ƣőĲШ ĤŔŸƚŸũŔĬƚШ ƣŸШ ĦƨũƣŔƻċƣĲШ ƣőĲƖůŸƓőŔũŔĦШ ĤċĦƣĲƖŔċЯШ
ůŔĦƖŸŸƖŊċŰŔƚůƚШƣőċƣШĦƖĲċƣĲШőĲċƣЮШ ƚШƣőĲƚĲШůŔĦƖŸĤĲƚШƖĲũĲċƚĲШőĲċƣШŔŰƣŸШƣőĲŔƖШ
ĲŰƻŔƖŸŰůĲŰƣЯШƣőĲШ7ŔŸ?ƖǃĲƖШĦőċůĤĲƖШŔŰĦƖĲċƚĲƚШŔŰШƣĲůƓĲƖċƣƨƖĲШƣŸШΝΡΜ҄[ШċŰĬШƣőĲШ
ƽċƣĲƖШŔŰШƣőĲШĤŔŸƚŸũŔĬƚШĤĲŊŔŰƚШƣŸШĲƻċƓŸƖċƣĲЮ 

ÂőċƚĲШΞ 

ÑőĲШƣőĲƖůŸƓőŔũŔĦШĤċĦƣĲƖŔċШǰŸƨƖŔƚőЯШŊĲŰĲƖċƣŔŰŊШũċƖŊĲШċůŸƨŰƣƚШŸŉШőĲċƣЮШÑőŔƚШĦċƨƚĲƚШ
ƣőĲШĤƨũťШŸŉШƣőĲШůŸŔƚƣƨƖĲШŔŰШƣőĲШĦőċůĤĲƖШƣŸШĲƻċƓŸƖċƣĲШƽŔƣőŸƨƣШċŰǃШĲǂƣĲƖŰċũШőĲċƣШ
ƚŸƨƖĦĲЮШÑőĲШ7ŔŸ?ƖǃĲƖШƨŰŔƣШĦŸŰƣŔŰƨĲƚШƣŸШůŸĬƨũċƣĲШċŔƖǰŸƽШŔŰШŸƖĬĲƖШƣŸШůċǂŔůŔǍĲШƣőŔƚШ



ΤΟ 
 

ƓƖŸĦĲƚƚЮШìőċƣШŔƚШŰŸƖůċũũǃШƣőĲШũċƖŊĲƚƣШĲŰĲƖŊǃШƣŸũũШŸŰШŸƣőĲƖШĬƖǃĲƖƚШŔƚШĦŸůƓũĲƣĲũǃШ
ƓċƚƚŔƻĲШŔŰШƣőĲШ7ŔŸ?ƖǃĲƖЮ 

ÂőċƚĲШΟ 

ÑőĲШƓċƚƚŔƻĲШőĲċƣШőċƚШĲƻċƓŸƖċƣĲĬШƚŸШůƨĦőШůŸŔƚƣƨƖĲШƣőċƣШƣőĲШĤċĦƣĲƖŔċШċƖĲШŰŸƣШċĤũĲШ
ƣŸШƓƖŸũŔŉĲƖċƣĲШŉƨƖƣőĲƖЯШƖĲĬƨĦŔŰŊШƣőĲŔƖШĲŰĲƖŊǃШŸƨƣƓƨƣЮШÑŸШĦŸůƓĲŰƚċƣĲЯШƣőĲШ7ŔŸ?ƖǃĲƖШ
ŔŰƣƖŸĬƨĦĲƚШċŰШĲǂƣĲƖŰċũШőŸƣШċŔƖǰŸƽШƣŸШǯŰŔƚőШŸǭШƣőĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚЮ 

 

 

 

§ƨƣƚƣċŰĬŔŰŊШÂĲƖŉŸƖůċŰĦĲ 

ÑőĲШ7ŔŸ?ƖǃĲƖШŔƚШĲǂƓĲƖƣũǃШĬĲƚŔŊŰĲĬШƣŸШůċǂŔůŔǍĲШĲŰĲƖŊǃШĲǭŔĦŔĲŰĦǃЯШƚċƻŔŰŊШĤŸƣőШ
ĲũĲĦƣƖŔĦċũШċŰĬШőĲċƣШĲŰĲƖŊǃШƽőŔũĲШĲǭĲĦƣŔƻĲũǃШĬƖǃŔŰŊШċШƚŔŊŰŔǯĦċŰƣШƻŸũƨůĲШŸŉШĤŔŸƚŸũŔĬƚШ
ċŰŰƨċũũǃЮШÑőĲШƣċĤũĲШĤĲũŸƽШŔũũƨƚƣƖċƣĲƚШƣőĲШ7ŔŸ?ƖǃĲƖѣƚШƣőƖŸƨŊőƓƨƣШыŉŸƖШċШƚŔŰŊũĲШ
ůŸĬƨũĲьШċŰĬШĲŰĲƖŊǃШƓĲƖŉŸƖůċŰĦĲЯШƚőŸƽĦċƚŔŰŊШŔƣƚШĲǭŔĦŔĲŰĦǃШŔŰШƖĲũċƣŔŸŰШƣŸШƣőĲШƚŸũŔĬШ
ĦŸŰƣĲŰƣШŸŉШƣőĲШŔŰƓƨƣШĤŔŸƚŸũŔĬƚйЮ 

 

7ŔŸƚŸũŔĬƚШ ƚŸũŔĬƚШ
ĦŸŰƣĲŰƣШ 

ìĲƣШƣŸŰƚШоШǃĲċƖШ ťìőĲШоШƽĲƣШƣŸŰ ~~7ƣƨШоШƽĲƣШƣŸŰ 

ΝΤӖШ ΦΟΣШ ΟΥШ ΝЮΟΝ 

ΝΦӖ ΦΣΠ ΟΤ ΝЮΞΤ 

ΞΝӖ ΦΦΠ ΟΣ ΝЮΞΟ 

ΞΟӖ ΝΜΞΣ ΟΡ ΝЮΝΦ 

ΞΡӖ ΝΜΡΦ ΟΠ ΝЮΝΣ 

ΞΤӖ ΝΜΦΡ ΟΟ ΝЮΝΞ 

йШÑőŔƚШĬċƣċШŔƚШĲƚƣŔůċƣĲШŸŰШĬŔŊĲƚƣĲĬШůƨŰŔĦŔƓċũШĤŔŸƚŸũŔĬƚЯШĦŸŰƚŔĬĲƖŔŰŊШΥЯΟΜΜШőŸƨƖƚШƓĲƖШǃĲċƖШŸŉШ
ċƨƣŸůċƣĲĬШŸƓĲƖċƣŔŸŰЮ 



ΤΠ 
 

~ŸĬƨũċƖŔƣǃ 

ÑőĲШ7ŔŸ?ƖǃĲƖШŔƚШĲŰŊŔŰĲĲƖĲĬШƽŔƣőШůŸĬƨũċƖŔƣǃШċƣШŔƣƚШĦŸƖĲЮШEƻĲƖǃШƨŰŔƣШŔƚШƚƣċŰĬċƖĬŔǍĲĬЯШ
ĦċƓċĤũĲШŸŉШƣƖĲċƣŔŰŊШċƖŸƨŰĬШΝЯΜΜΜШƽĲƣШƣŸŰƚШŸŉШŔŰƓƨƣШůċƣĲƖŔċũШċŰŰƨċũũǃЮШÑŸШƚĦċũĲШƨƓШ
ƣőĲШƣƖĲċƣůĲŰƣШŸŉШĤŔŸƚŸũŔĬƚЯШċĬĬŔƣŔŸŰċũШ7ŔŸ?ƖǃĲƖШƨŰŔƣƚШĦċŰШĤĲШĲǭŸƖƣũĲƚƚũǃШŔŰƚƣċũũĲĬШ
ŔŰШƓċƖċũũĲũЮШÑőŔƚШůŸĬƨũċƖШċƓƓƖŸċĦőШċũũŸƽƚШŉŸƖШċШĦƨůƨũċƣŔƻĲШĦċƓċĦŔƣǃШŔŰĦƖĲċƚĲШŸŉШƨƓШ
ƣŸШΝΞЯΜΜΜШƽĲƣШƣŸŰƚШƓĲƖШǃĲċƖЮШ 

[ĲĲĬƚƣŸĦťШċŰĬШÂƖŸĦĲƚƚШfŰŉŸƖůċƣŔŸŰ 

 

ÖƣŔũŔƣŔĲƚШÅĲƕƨŔƖĲĬ 

ÂŸƣċĤũĲ ƽċƣĲƖ ΝоΞњ  ÂÑЯ ĤĲƣƽĲĲŰ ΟΡ ċŰĬ ΡΜ ÂÉfЯ ůċǂ ŔŰƚƣċŰƣ ƓĲĲť 
Ÿŉ ΞΜ ŊƓů 

ÂŰĲƨůċƣŔĦ ċŔƖ ΝоΞњШ ÂÑЯШĤĲƣƽĲĲŰШΝΜΜШċŰĬШΝΝΡШÂÉfЯШůċǂШ
ŔŰƚƣċŰƣШǰŸƽШΟЮΞΥШĦŉůШѻШΝΝΡШÂÉf 

9ŸŰĬĲŰƚċƣĲƚ ĬŔƚĦőċƖŊĲ ΝњШ ÂÑЮШ~ċǂШŔŰƚƣċŰƣШǰŸƽШΞШŊƓů 

ÂƖŸĦĲƚƚШƽċƣĲƖШыőŸƣШƽċƣĲƖШũŸŸƓь Ν ΝоΞњ ǰċŰŊĲ É~E 7ΝΣЮΡЯ Ħũċƚƚ ΝΡΜЯШΠΜШ
ŊƓůШѻΤΜШÂÉfШċŰĬШΞΜΡШ҄[ 

Electricity ÂőЯШ ΠΥΜШ éЯШ ΣΜШ cǍЯШ ΝΞΡШ Ш ĤƖċťĲƖЯШ ůċǂШ
ĦŸŰƣĲůƓŸƖċŰĲŸƨƚШũŸċĬШΠΡШ 

 

 

  

ÂƖŸĦĲƚƚ ƣǃƓĲ Batch 

7ŔŸƚŸũŔĬƚШŔŰƓƨƣШƚŸũŔĬШĦŸŰƣĲŰƣ ӂӀ ΝΤӖ 

fŰƓƨƣШůċƣĲƖŔċũШĦőċƖċĦƣĲƖŔƚƣŔĦƚ ~ċƣĲƖŔċũШůƨƚƣШљǰŸƽњЯШìŔƣőШƓċƖƣŔĦũĲШƚŔǍĲШӃӀШΝШŔŰĦő 

7ŔŸƚŸũŔĬƚШŸƨƣƓƨƣШƚŸũŔĬШĦŸŰƣĲŰƣ ӃӀ ΦΡӖ 

~ċǂШĤċƣĦőШĦċƓċĦŔƣǃ ΝΣЯΜΜΜ ũĤƚ 



ΤΡ 
 

éfЮ ?ŸƖƚĲƣШ]ƖĲĲŰШ~ċĦőŔŰĲƚШ7ЮéЮ 

?ŸƖƚĲƣШ]ƖĲĲŰШ~ċĦőŔŰĲƚШ7ЮéЮ26ШŸǭĲƖƚШĬƖǃĲƖƚШƨƚŔŰŊШƽċƚƣĲШőĲċƣШċƣШĤŔŸŊċƚШƓũċŰƣƚШы?ŔŊĲƚƣċƣĲЮ
цЮ?ŸƖƚĲƣЮ]ƖŸƨƓЯШŰЮĬЮьа 

?ŸƖƚĲƣШőċƚШĬĲƻĲũŸƓĲĬШċШĦŸŰĦĲƓƣШŉŸƖШƨƚŔŰŊШƣőĲШƖĲƚŔĬƨċũШőĲċƣШċƣШĤŔŸŊċƚШŔŰƚƣċũũċƣŔŸŰƚЮШ
7ǃШĬĲƓũŸǃŔŰŊШċШ?ŸƖƚĲƣШ?ƖǃĲƖЯШƨƚĲШĦċŰШĤĲШůċĬĲШŸŉШŔƣƚШƖĲƚŔĬƨċũШőĲċƣШĬƨƖŔŰŊШƣőĲШĲŰƣŔƖĲШ
ǃĲċƖЮШÑőĲШ?ŸƖƚĲƣШ?ƖǃĲƖШĦċŰЯШċůŸŰŊƚƣШŸƣőĲƖƚЯШĤĲШƨƚĲĬШŉŸƖШĬƖǃŔŰŊШĬŔŊĲƚƣċƣĲЮ 

ÑőĲШĬƖǃŔŰŊШŔŰƚƣċũũċƣŔŸŰШŔƚШĬĲƚŔŊŰĲĬШƣŸШƨƚĲШƖĲƚŔĬƨċũШőĲċƣШŔŰШċШőŔŊőũǃШĦŸƚƣрĲǭĲĦƣŔƻĲШ
ƽċǃЮШ fŰШ ĦċƚĲШ ŸŉШ ċШ ĤŔŸŊċƚШ ŔŰƚƣċũũċƣŔŸŰЯШ ƣőĲШ ĬƖǃŔŰŊШ ŔŰƚƣċũũċƣŔŸŰШ ƖĲƓũċĦĲƚШ ƣőĲШ
ĲůĲƖŊĲŰĦǃШĦŸŸũĲƖЮШìŔƣőШċШΡΜΜШuìШŔŰƚƣċũũċƣŔŸŰЯШŉŸƖШŔŰƚƣċŰĦĲЯШŸŰũǃШƣƽŸШƻĲŰƣŔũċƣŸƖƚШ
ċƖĲШƨƚĲĬЯШƽőŔĦőШůĲċŰƚШƣőċƣШĲũĲĦƣƖŔĦŔƣǃШĦŸŰƚƨůƓƣŔŸŰШőċƖĬũǃШƖŔƚĲƚЮШÑőĲШċŔƖǰŸƽШ
ƣőƖŸƨŊőШƣőĲШƓƖŸĬƨĦƣШŔƚШťĲƓƣШĲǂƣƖĲůĲũǃШũŸƽЯШƚŸШċƚШƣŸШƓƖĲƻĲŰƣШĬƨƚƣШŉƖŸůШĤĲŔŰŊШ
ŊĲŰĲƖċƣĲĬЮШìőĲŰШĬƖǃŔŰŊШĬŔŊĲƚƣċƣĲЯШŔƣШŔƚШċũƚŸШŰĲĦĲƚƚċƖǃШƣŸШĦũĲċŰШƣőĲШċŔƖЮ 

 

 
?ƖǃŔŰŊШŔŰШ9ŸŰƣċŔŰĲƖƚЮШШы?ŔŊĲƚƣċƣĲЮцЮ?ŸƖƚĲƣЮ]ƖŸƨƓЯШŰЮĬЮь 

 

?ƖǃŔŰŊШÂƖŸĦĲĬƨƖĲЮ 

?ƖǃШÉƨĤƚƣċŰĦĲ 

[ƖŸůШΠƽӖШ рррӂШΝΞӖ 

[ƖŸůШΥӖШ рррӂШΥΡӖ 

[ƖŸůШΝΞӖШ рррӂШΥΡӖ 

[ƖŸůШΞΡӖШ рррӂШΥΡӖ 

 

  

 
26ШőƣƣƓƚаооƽƽƽЮĬŸƖƚĲƣЮŰƨоŊƖĲĲŰрůċĦőŔŰĲƚоƚŸũƨƣŔŸŰƚоĬŔŊĲƚƣċƣĲо 

https://www.dorset.nu/green-machines/solutions/digestate/


ΤΣ 
 

éffЮ §ƖċŰŔĦĦŸШxƣĬШыĲĦŸ?ÅòEÅь 

§ƖċŰŔĦĦŸШxƣĬ27ШŸǭĲƖƚШĬƖǃĲƖƚШƽőŔĦőШőċƖŰĲƚƚШƣőĲШƚƨƖƓũƨƚШƣőĲƖůċũШĲŰĲƖŊǃШũĲŉƣШƨŰƨƚĲĬШĤǃШ ?Ш
ƓũċŰƣƚШы§ƖŊċŰŔĦĦŸЮҍЮEĦŸ?ÅòEÅЮҍЮ?ŔŊĲƚƣċƣĲЮ?ƖǃĲƖЯШŰЮĬЮьа 

ĲĦŸ?ÅòEÅШ?ŔŊĲƚƣċƣĲШ?ƖǃĲƖ 

ŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШы ?ьШŔƚШċШŊƖĲċƣШƽċǃШƣŸШĲŰőċŰĦĲШƣőĲШƻċũƨĲШŸŉШċШĤƨƚŔŰĲƚƚШĤǃШ
ĲǂƣƖċĦƣŔŰŊШĤŔŸŊċƚШŉƖŸůШũĲŉƣŸƻĲƖШŸƖŊċŰŔĦШůċƣƣĲƖЮШÑőĲШƻċũƨĲШŸŉШƣőŔƚШƓƖŸĦĲƚƚШĦċŰШĤĲШ
ŉƨƖƣőĲƖШĲŰőċŰĦĲĬШĤǃШĦŸŰƻĲƖƣŔŰŊШƣőĲШĬŔŊĲƚƣċƣĲШĤǃрƓƖŸĬƨĦƣШŔŰƣŸШċШƕƨċũŔƣǃШŸƖŊċŰŔĦШ
ŉĲƖƣŔũŔƚĲƖЮ 

 

 

 

§ƖŊċŰŔĦĦŸќƚШћĲĦŸ?ÅòEÅќШőċƖŰĲƚƚĲƚШƣőĲШƚƨƖƓũƨƚШƣőĲƖůċũШĲŰĲƖŊǃШũĲŉƣШƨŰƨƚĲĬШĤǃШ ?Ш
ƓũċŰƣƚШċŰĬШƨƚĲƚШƣőŔƚШƣŸШőĲċƣШċŰĬШĬƖǃШƣőĲШĬŔŊĲƚƣċƣĲЮШÑőŔƚШĲŰƚƨƖĲƚШƣőċƣШƖƨŰŰŔŰŊШĦŸƚƣƚШ
ċƖĲШůŔŰŔůċũЯШċƚШŰŸƣШŸŰũǃШŔƚШƣőĲШĬŔŊĲƚƣċƣĲШĤĲŔŰŊШƖĲĦǃĦũĲĬШĤƨƣШƣőĲШőĲċƣШŸŉШƣőĲШ ?Ш
ƚǃƚƣĲůгШŔƚШƨƣŔũŔƚĲĬШŔŰШƣőĲШƓƖŸĦĲƚƚЮ 

ШƖŸƣċƖǃШĬƖƨůШőĲũƓƚШŊƖċŰƨũċƣŔŸŰШŸŉШƣőĲШŉĲƖƣŔũŔƚĲƖШƽőŔĦőШŔƚШƚċŰŔƣŔƚĲĬШĤĲŉŸƖĲШĤĲŔŰŊШ
ĦŸŰƣŔŰƨŸƨƚũǃШ ĬŔƚĦőċƖŊĲĬШ ŉƖŸůШ ƣőĲШ ƚǃƚƣĲůЮШ ÖŰũŔťĲШ ĬŔŊĲƚƣċƣĲЯШ ƣőŔƚШ ŸƨƣƓƨƣШ ŔƚШ
ĤŔŸũŸŊŔĦċũũǃШŔŰċĦƣŔƻĲШċŰĬШƖĲċĬǃШŉŸƖШŔůůĲĬŔċƣĲШƨƚĲЮ 

ÑőĲШƚǃƚƣĲůШŔƚШőŔŊőũǃШċƨƣŸůċƣĲĬЮШÑőĲШŉĲĲĬƚƣŸĦťШŔƚШċƨƣŸůċƣŔĦċũũǃШƓƨůƓĲĬШŔŰƣŸШƣőĲШ
ћĲĦŸ?ÅòEÅќШƓƖŸĬƨĦŔŰŊШƣőĲШŉĲƖƣŔũŔƚĲƖШŉŸƖШĦŸũũĲĦƣŔŸŰЮШ§ƖŊċŰŔĦĦŸШƽŔũũШċũƚŸШŸǭĲƖШƣŸШĤƨǃШ
ƣőĲШŉĲƖƣŔũŔƚĲƖЯШċĬĬŔŰŊШċŰШċĬĬŔƣŔŸŰċũШƖĲƻĲŰƨĲШƚƣƖĲċůШƣŸШĦŸůƓũŔůĲŰƣШƣőĲШĤŔŸŊċƚШ
ƓƖŸĬƨĦƣŔŸŰЮ 

 
27ШőƣƣƓƚаооŸƖŊċŰŔĦĦŸЮƨťоƓƖŸĬƨĦƣƚоĲĦŸĬƖǃĲƖо 

https://organicco.uk/products/ecodryer/


ΤΤ 
 

9ƨƚƣŸůШ9ŸŰǯŊƨƖċƣŔŸŰ 

§ƨƖШĬƖǃĲƖШŔŰƣĲƖċĦƣƚШƽŔƣőШ ?ШƓũċŰƣШŸŰШċũũШũĲƻĲũƚЯШŉƖŸůШŉĲĲĬŔŰŊШƣŸШƨƣŔũŔƚċƣŔŸŰШŸŉШ
ƣőĲƖůċũШĲŰĲƖŊǃЮШÑőĲƖĲŉŸƖĲЯШƨŰĬĲƖƚƣċŰĬŔŰŊШƣőĲШĦƨƖƖĲŰƣШŸƓĲƖċƣŔŸŰШŔƚШƣőĲШǯƖƚƣШƓƖŔŸƖŔƣǃШ
ĤĲŉŸƖĲШƓƖŸƓŸƚŔŰŊШċШƚŸũƨƣŔŸŰЮШEċĦőШĬƖǃĲƖШŔƚШƨŰŔƕƨĲШƣŸШƚƨŔƣШĲċĦőШĦƨƚƣŸůĲƖЯШċŰĬШƣőĲШ
ċŔůШŔƚШƣŸШƓƖŸƻŔĬĲШŸŰũǃШƣőĲШůŸƚƣШĲǭŔĦŔĲŰƣШċŰĬШƕƨċũŔƣǃШƚŸũƨƣŔŸŰƚЮ 

§ƖŊċŰŔĦĦŸШƨƚĲШŸŰũǃШƣőĲШĤĲƚƣШůċƣĲƖŔċũƚШċŰĬШũċĤŸƨƖШċŰĬШƓƖŔĬĲƚШŔƣƚĲũŉШŸŰШƣőĲШƕƨċũŔƣǃШ
ŸŉШƓƖŸĬƨĦƣƚЮШ ũũШĦũŔĲŰƣƚШĦċŰШĤĲШƚƨƖĲШĲċĦőШƚǃƚƣĲůШƽŔũũШŰŸƣШŸŰũǃШŸƓƣŔůŔƚĲШ ?ШƓũċŰƣƚШ
ƓĲƖŉŸƖůċŰĦĲЯШĤƨƣШƽŔũũШĤĲШĬƨƖċĤũĲШċŰĬШũŸŰŊШũċƚƣŔŰŊЮШÑŸШƖĲǰĲĦƣШƣőŔƚШ§ƖŊċŰŔĦĦŸШ
ƓƖŸƻŔĬĲШĦŸůƓĲƣŔƣŔƻĲШƽċƖƖċŰƣŔĲƚШċŰĬШƚĲƖƻŔĦĲШĦŸŰƣƖċĦƣƚЮ 

ŰǃШƚŔǍĲ 

éŸũƨůĲШŔƚШŰŸƣШċШƓƖŸĤũĲůЮШ§ƖŊċŰŔĦĦŸќƚШƚǃƚƣĲůƚШƓƖŸĦĲƚƚШĬċŔũǃШŉƖŸůШċƚШũŔƣƣũĲШċƚШΡШ
ƣŸŰŰĲƚШƓĲƖШĬċǃШƨƓШƣŸШΟΜШƣŸŰŰĲƚШƓĲƖШĬċǃЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШůŸĬƨũċƖШĬĲƚŔŊŰШĲŰƚƨƖĲƚШ
ƣőċƣШŔŰĦƖĲċƚŔŰŊШƣőĲШƚǃƚƣĲůШƚŔǍĲШŔƚШĦŸƚƣШĲǭĲĦƣŔƻĲũǃШůċŰċŊĲĬЮ 

ÉƨƓĲƖŔŸƖШ?ĲƚŔŊŰ 

ũũШƚǃƚƣĲůƚШċƖĲШůċŰƨŉċĦƣƨƖĲĬШƨƚŔŰŊШŸŰũǃШƣőĲШǯŰĲƚƣШůċƣĲƖŔċũƚШċŰĬШƽŸƖťůċŰƚőŔƓЮШ
ÑőĲШĬĲƚŔŊŰШċŰĬШůċŰƨŉċĦƣƨƖĲШŸŉШċũũШŸƨƖШƚǃƚƣĲůƚШŔƚШĦċƖƖŔĲĬШŸƨƣШŔŰШőŔŊőрƣĲĦőШŉċĦŔũŔƣŔĲƚШ
ƨƚŔŰŊШƣőĲШůŸƚƣШƖĲƓƨƣċĤũĲШƚƨƓƓũŔĲƖƚШċŰĬШĲŰŊŔŰĲĲƖƚШŊƨċƖċŰƣĲĲŔŰŊШƕƨċũŔƣǃЯШƖĲũŔċĤŔũŔƣǃШ
ċŰĬШũŸŰŊĲƻŔƣǃЮ 

ÑǃƓŔĦċũШ ƓƓũŔĦċƣŔŸŰƚ 

ÑőĲШċƓƓũŔĦċƣŔŸŰШŸŉШƣőĲШћĲĦŸ?ÅòEÅќШŔƚШŰŸƣШũŔůŔƣĲĬШƣŸШ ?ШŸƓĲƖċƣŸƖƚбШůċŰǃШŸƣőĲƖШ
ĤƨƚŔŰĲƚƚĲƚШĦċŰШĤĲŰĲǯƣШŉƖŸůШƽőċƣШƣőĲШћĲĦŸ?ÅòEÅќШŸǭĲƖƚЮШÑőĲШƚǃƚƣĲůШĦċŰШĬƖǃШċШ
ƻċƖŔĲƣǃШŸŉШůċƣĲƖŔċũШƚƨĦőШċƚШĬŔŊĲƚƣċƣĲЯШƚũƨƖƖǃЯШŉċƖůǃċƖĬШůċŰƨƖĲЯШƽŸŸĬĦőŔƓЯШƚĲƽċŊĲЯШ
ŊĲŰĲƖċũШƽċƚƣĲШċŰĬШƚũƨĬŊĲЮ 

 

 

  



ΤΥ 
 

éfffЮ sƨůĤŸШŊƖŸƨƓШƚůċƖƣШĬƖǃШ]ůĤcШы?ƖǃĲƖь 

sƨůĤŸШŊƖŸƨƓШƚůċƖƣШĬƖǃШ]ůĤc28ШŸǭĲƖƚШĲǂőċƨƚƣШŊċƚШĬƖǃŔŰŊШƚŸũƨƣŔŸŰШы]ęƖƖĲƚƣĲЮцЮsƨůĤŸЮ
]ƖŸƨƓЮÉůċƖƣЮ?ƖǃЮ]ůĤcЯШŰЮĬЮьаШ 

]ĲŰĲƖċũũǃ 

ÑőĲШũŔƕƨŔĬШůċŰƨƖĲШŸƖĬŔŰċŰĦĲЯШũŔƕƨŔĬШůċŰƨƖĲШƚƣŸƖċŊĲЯШŰƨƣƖŔĲŰƣШĤċũċŰĦĲШċŰĬШƣőĲШ
ċƓƓũŔĦċƣŔŸŰШŸŉШũŔƕƨŔĬШŉĲƖůĲŰƣċƣŔŸŰШƖĲƚŔĬƨĲƚШċƖĲШƓƖĲƚĲŰƣŔŰŊШĤŔŸŊċƚШŸƓĲƖċƣŸƖƚШƽŔƣőШ
ĲƻĲƖШŊƖĲċƣĲƖШĦőċũũĲŰŊĲƚЮШ?ƨĲШƣŸШŉƨƖƣőĲƖШƖĲĬƨĦĲĬШĬĲƓũŸǃůĲŰƣШƣŔůĲƚЯШĲƻĲŰШůŸƖĲШ
ƚƣŸƖċŊĲШƻŸũƨůĲШůƨƚƣШĤĲШťĲƓƣШċƻċŔũċĤũĲЯШőŔŊőĲƖШƚƣŸƖċŊĲШƻŸũƨůĲШŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШ
őŔŊőШŔŰƻĲƚƣůĲŰƣШĦŸƚƣƚШċŰĬШƓŸƚƚŔĤũǃШċШƖĲĦũċƚƚŔǯĦċƣŔŸŰШŔŰШƣőĲШ~ċŢŸƖШ ĦĦŔĬĲŰƣƚШ
§ƖĬŔŰċŰĦĲЮ 

ÉőŸƖƣĲƖШĬĲƓũŸǃůĲŰƣШƣŔůĲƚШũĲċĬШƣŸШĲƻĲŰШőŔŊőĲƖШĦŸƚƣƚЮШ ũũШŸŉШƣőŔƚШŔƚШǰċŰťĲĬШĤǃШƚŸŔũШ
ĦŸůƓċĦƣŔŸŰЯШƖŸċĬШƚƣƖċŔŰЯШŰŔƣƖŸŊĲŰШũŸƚƚЯШƓƖŸƻŔƚŔŸŰШŸŉШĦŸƚƣрŔŰƣĲŰƚŔƻĲШċƓƓũŔĦċƣŔŸŰШ
ƣĲĦőŰŸũŸŊǃЯШ ċĬĬŔƣŔŸŰċũШ ƽŸƖťũŸċĬШ ċŰĬШ ĦŸƚƣƚЮШ EǂőċƨƚƣШ ŊċƚШ ĬƖǃŔŰŊШ ŰŸƣШ ŸŰũǃШ
ƖĲƓƖĲƚĲŰƣƚШċŰШĲĦŸŰŸůŔĦċũũǃШƻĲƖǃШŔŰƣĲƖĲƚƣŔŰŊШƚŸũƨƣŔŸŰЯШĤƨƣШċũƚŸШŔůƓƖŸƻĲƚШƣőĲШ
ŸƻĲƖċũũШƚŔƣƨċƣŔŸŰШŸŉШƣőĲШĤŔŸŊċƚШƓũċŰƣШƚŔŊŰŔǯĦċŰƣũǃШċŰĬШŔƚШċĦƣŔƻĲШĲŰƻŔƖŸŰůĲŰƣċũШ
ƓƖŸƣĲĦƣŔŸŰЮШEůŔƚƚŔŸŰƚШċƖĲШƚŔŊŰŔǯĦċŰƣũǃШƖĲĬƨĦĲĬШŔŰШƣőĲШƓƖŸĦĲƚƚЮ 

ÑőĲШĲǂőċƨƚƣШǰŸƽШĦŸŰƣċŔŰƚШΡΜӖШŸŉШƣőĲШƣőĲƖůċũШƽċƚƣĲШőĲċƣШŸŉШċШ9cÂЮШfŰШůŸƚƣШĦċƚĲƚЯШ
ƣőŔƚШŔƚШƖŸƨƣĲĬШƨŰƨƚĲĬШƣőƖŸƨŊőШƣőĲШĲǂőċƨƚƣШƓŔƓĲШŔŰƣŸШƣőĲШċƣůŸƚƓőĲƖĲЮШìŔƣőШƣőĲШ
ĲǂőċƨƚƣШŊċƚШǰŸƽШŸŉШċШ9cÂШċũŸŰĲЯШŸŰШċƻĲƖċŊĲШΡΜӖШŸŉШƣőĲШĲŰƣŔƖĲШŉĲƖůĲŰƣĲƖШůċƚƚШĦċŰШ
ĤĲШĬƖŔĲĬШŉƖŸůШĲЮŊЮШΤӖШĬƖǃШƚƨĤƚƣċŰĦĲШƣŸШΦΜӖШĬƖǃШƚƨĤƚƣċŰĦĲЮШÑőŔƚШƖĲĬƨĦĲƚШŸƻĲƖċũũШ
ƚƣŸƖċŊĲШƻŸũƨůĲШĤǃШőċũŉШΡΜӖШƽőŔũĲШƖĲĬƨĦŔŰŊШǃŔĲũĬЮ 

?ŔŊĲƚƣċƣĲШĬƖǃŔŰŊ 

§ƨƖШĲǂőċƨƚƣШŊċƚШĬƖǃŔŰŊШŔƚШƣőĲШŔĬĲċũШƚŸũƨƣŔŸŰШƣŸШƣőĲƚĲШƓƖŸĤũĲůƚЮШÑőĲШĲǂőċƨƚƣШŊċƚШ
ǰŸƽШĦŸŰƣċŔŰƚШΡΜӖШŸŉШƣőĲШƣőĲƖůċũШĲŰĲƖŊǃШŸŉШǃŸƨƖШ9cÂЮШìŔƣőШƣőŔƚШĲŰĲƖŊǃЯШƚŸůĲШŸŉШ
ƽőŔĦőШĲƚĦċƓĲƚШƨŰƨƚĲĬШŔŰƣŸШƣőĲШċƣůŸƚƓőĲƖĲШƻŔċШƣőĲШĲǂőċƨƚƣЯШċШŊŸŸĬШΡΜӖШŸŉШƣőĲШ
ũŔƕƨŔĬШŉĲƖůĲŰƣĲƖШůċƚƚШĦċŰШĤĲШĬƖŔĲĬШŔŰШċШ  ì Å§ШƚƣċŰĬċƖĬШƚǃƚƣĲůЮШìőŔũĲШƣőĲШ
ũŔƕƨŔĬШĲƻċƓŸƖċƣĲƚШĦŸůƓũĲƣĲũǃШċŰĬШŔƚШƖĲũĲċƚĲĬШŔŰƣŸШƣőĲШċƣůŸƚƓőĲƖĲЯШċũũШŰƨƣƖŔĲŰƣƚШ
ƖĲůċŔŰШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШƣőĲШĬƖŔĲĬШĬŔŊĲƚƣċƣĲЮШòŸƨШőċƻĲШċШƻċũƨċĤũĲШŉĲƖƣŔũŔǍĲƖШŉŸƖШǃŸƨƖШ
ŸƽŰШċƖĲċШŸƖШŉŸƖШůċƖťĲƣŔŰŊЮ 

fŰШƣőĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚЯШƣőĲШőŸƣШĲǂőċƨƚƣШŊċƚĲƚШŉƖŸůШǃŸƨƖШ9cÂШċƖĲШŉĲĬШŔŰƣŸШƣőĲШ
ůċƣĲƖŔċũШĦũŸƨĬШŸŉШƣőĲШĬƖǃĲƖЮШ?ƨĲШƣŸШƣőĲШőŔŊőШƣĲůƓĲƖċƣƨƖĲƚШċŰĬШƣőĲШƖĲƚƨũƣŔŰŊШ
ƣőĲƖůŸĬǃŰċůŔĦƚЯШċШťŔŰĬШŸŉШƣƨƖĤŸШĬƖǃŔŰŊШŸĦĦƨƖƚШƽŔƣőШċŰШŔŰĦŸůƓċƖċĤũĲШĲǭŔĦŔĲŰĦǃЮШ
ÑőĲШĲƻċƓŸƖċƣŔŸŰШƖċƣĲШƓĲƖШũŔƣĲƖШŸŉШƽċƣĲƖШŔƚШċƖŸƨŰĬШΤΜΜìШċŰĬШŔƚШƣőĲƖĲŉŸƖĲШċƣШƣőĲШũŔůŔƣШ
ŸŉШƽőċƣШŔƚШƓőǃƚŔĦċũũǃШƓŸƚƚŔĤũĲЮШxŔƕƨŔĬШŉĲƖůĲŰƣċƣŔŸŰШƖĲƚŔĬƨĲШŔƚШůŔǂĲĬШƣŸШċƓƓƖŸǂЮШ
ΤΜӖШůŸŔƚƣƨƖĲШƻŔċШċШĬƖǃШƖĲƣƨƖŰШċŰĬШůŔǂŔŰŊШƚĦƖĲƽШċŰĬШŉĲĬШŔŰƣŸШƣőĲШĬƖǃĲƖЮ 

ŉƣĲƖШċШƖƨŰШŸŉШũĲƚƚШƣőċŰШΣШůŔŰƨƣĲƚЯШƣőĲШƽċƣĲƖШĦŸŰƣĲŰƣШŔƚШƖĲĬƨĦĲĬШƣŸШċШƖĲƚŔĬƨċũШ
ůŸŔƚƣƨƖĲШŸŉШΝΜӖШċŰĬШĬŔƚĦőċƖŊĲĬШŉƖŸůШƣőĲШĬƖǃĲƖЮ 

 
28ШőƣƣƓƚаооŢƨůĤŸрŊƖŸƨƓЮĬĲоĲŰоŊċĲƖƖĲƚƣо 

https://jumbo-group.de/en/gaerrest/


ΤΦ 
 

ÂĲũũĲƣŔŰŊШŉŸũũŸƽƚШŔůůĲĬŔċƣĲũǃШċŉƣĲƖШƣőĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚЮ 

ÑőĲШĬƖǃШċŰĬШĬƨƚƣǃШŉĲƖůĲŰƣċƣŔŸŰШƖĲƚŔĬƨĲƚШċƖĲШƓƖŸĦĲƚƚĲĬШŔŰƣŸШĬƨƚƣрŉƖĲĲШƓĲũũĲƣƚЮШ
ÑőĲƚĲШ ċƖĲШ ƚƣŸƖċĤũĲЯШ ƚƓƖĲċĬċĤũĲШ ċŰĬШ ƖĲƓƖĲƚĲŰƣШ ċŰШ ŔĬĲċũШ ůċƖťĲƣŔŰŊШ ƓƖŸĬƨĦƣЮШ
EǂƣĲŰƚŔƻĲШőǃŊŔĲŰŔǍċƣŔŸŰШċũƚŸШƣċťĲƚШƓũċĦĲШƣőƖŸƨŊőШƣőĲШċƓƓũŔĦċƣŔŸŰШŸŉШőŸƣШŊċƚЮ 

 

 

 

 



ΥΜ 
 

ÑőĲШĲŰƣŔƖĲШƓƖŸĦĲƚƚШƖƨŰƚШŉƨũũǃШċƨƣŸůċƣŔĦċũũǃШċŰĬШĦŸŰƚƣċŰƣũǃШċĬċƓƣƚШƣŸШĦőċŰŊŔŰŊШ
ŸƨƣƓƨƣƚШƻŔċШċŰШŔŰƣĲũũŔŊĲŰƣШĦŸŰƣƖŸũШƚǃƚƣĲůЮШfƣШĬŸĲƚŰѣƣШůċƣƣĲƖШƽőĲƣőĲƖШǃŸƨƖШ9cÂШőċƚШ
ũĲƚƚШŊċƚШċƻċŔũċĤũĲШŸƖШĬŔǭĲƖĲŰƣШƓŸƽĲƖШƖċŰŊĲƚШċƖĲШƨƚĲĬШƻŔċШĦŸŰƣƖŸũШĲŰĲƖŊǃЯШƣőĲШĬƖǃĲƖШ
ċŰĬШƣőĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚШƖĲŊƨũċƣĲШƣőĲůƚĲũƻĲƚШŉƨũũǃШċƨƣŸůċƣŔĦċũũǃЮ 

ŰШ Å9ШыċĦƣŔƻĲШƖĲůŸƣĲШĦŸŰƣƖŸũьШůŸŰŔƣŸƖƚШƣőĲШƓƖŸĦĲƚƚШŔŰШƖĲċũШƣŔůĲШċŰĬШƚċƻĲƚШċũũШ
ĬƖŔƻĲЯШƣĲůƓĲƖċƣƨƖĲШċŰĬШĦŸŰƣƖŸũрƖĲũĲƻċŰƣШĬċƣċШĲƻĲƖǃШΡШƚĲĦŸŰĬƚЮШÑőŔƚШĲŰƚƨƖĲƚШ
ũċƖŊĲũǃШ ƨŰůċŰŰĲĬШ ΞΠоΤШ ŸƓĲƖċƣŔŸŰЮШ ÑőĲШ ċůŸƨŰƣШ ŸŉШ ĲŰĲƖŊǃШ ƚƨƓƓũŔĲĬШ ċŰĬШ ƣőĲШ
ƣőƖŸƨŊőƓƨƣШċƖĲШůĲċƚƨƖĲĬШŔŰШƖĲċũШƣŔůĲШŉŸƖШƣőĲШ9cÂШĤŸŰƨƚШĬĲƣĲƖůŔŰċƣŔŸŰШċŰĬШ
ƖĲĦŸƖĬĲĬШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШEE]Ю 

 

 

  



ΥΝ 
 

fñЮ ÑcEÅ~§рÉòÉÑE~Ш]ůĤc 

ÑőĲƖůŸрÉǃƚƣĲůШ]ůĤc29ШŸǭĲƖƚШċШŉĲƽШċƓƓƖŸċĦőĲƚШƣŸШƚŸũċƖШĬƖǃŔŰŊШыÉŸũċƖ7ċƣĦőЮҍЮÑcEÅ~§ц
ÉòÉÑE~ЮцЮ]ƖĲĲŰЮ?ƖǃŔŰŊЮÉŸũƨƣŔŸŰƚдЯШŰЮĬЮьа 

ÉŸũċƖ7ċƣĦő 

ÑőĲШ ÉŸũċƖ7ċƣĦőШ ĦŸŰĦĲƓƣШ ŔƚШ ċШ ĤċƣĦőƽŔƚĲШ ƓƖŸĦĲƚƚШ ŉŸƖШ ĬƖǃŔŰŊШ ƚĲƽċŊĲШ ƚũƨĬŊĲЯШ
ĬŔŊĲƚƣċƣĲШċŰĬШƻċƖŔŸƨƚШŸƣőĲƖШƚƨĤƚƣƖċƣĲƚЮ 

ÑőĲШůċƣĲƖŔċũШƣŸШĤĲШĬƖŔĲĬШŔƚШĤƖŸƨŊőƣШŔŰƣŸШƣőĲШĬƖǃŔŰŊШőċũũЯШƨƚƨċũũǃШĤǃШƽőĲĲũШũŸċĬĲƖШŸƖШ
ƓƨƚőрŸǭШƣƖċŔũĲƖЮШÖƚŔŰŊШŉƖĲĲШƚŸũċƖШĲŰĲƖŊǃШċŰĬШƽŔƣőШƣőĲШőĲũƓШŸŉШƣőĲШEũĲĦƣƖŔĦШ~ŸũĲЯШċШ
ŉƨũũǃШċƨƣŸůċƣŔĦШƣƨƖŰŔŰŊШƖŸĤŸƣЯШċŰĬШċШƻĲŰƣŔũċƣŔŸŰШƚǃƚƣĲůЯШƣőĲШůċƣĲƖŔċũШŔƚШƨŰŔŉŸƖůũǃШ
ĬƖŔĲĬШƣŸШƣőĲШĬĲƚŔƖĲĬШ?É30ШĦŸŰƣĲŰƣЮШÅĲůŸƻċũШŔƚШċŊċŔŰШĦċƖƖŔĲĬШŸƨƣШĤǃШůĲċŰƚШŸŉШċШ
ƽőĲĲũШ ũŸċĬĲƖЮШ ?ƨĲШ ƣŸШ ŔƣƚШ ƚŔůƓũŔĦŔƣǃШ ċŰĬШ ƖŸĤƨƚƣŰĲƚƚЯШ ƣőĲШ ÑcEÅ~§рÉòÉÑE~Ш
ÉŸũċƖ7ċƣĦőШĦŸŰĦĲƓƣШŔƚШƣőĲШůŸƚƣШƽŔĬĲũǃШƨƚĲĬШƽŸƖũĬƽŔĬĲЮШ ШŉƨƖƣőĲƖШĬĲƻĲũŸƓůĲŰƣШŸŉШ
ƣőĲШEũĲĦƣƖŔĦШ~ŸũĲШƽŔƣőШƣőĲШΟ?ШũċƚĲƖШƚĦċŰŰŔŰŊШƚǃƚƣĲůШxŔ? ÅШċũũŸƽƚШċŰШċĬĬŔƣŔŸŰċũШ
ŔŰĦƖĲċƚĲШŔŰШƓĲƖŉŸƖůċŰĦĲШċŰĬШċШƚŔůƓũŔǯĲĬШŸƓĲƖċƣŔŸŰЮ 

ÑőĲШċƓƓũŔĦċƣŔŸŰШƓŸƚƚŔĤŔũŔƣŔĲƚШŸŉШƣőĲШĦŸŰĦĲƓƣШċƖĲШůċŰŔŉŸũĬаШÉŸũċƖ7ċƣĦőШŔƚШŰŸƣШŸŰũǃШ
ƚƨŔƣċĤũĲШŉŸƖШĬƖǃŔŰŊШċШƽŔĬĲШƻċƖŔĲƣǃШŸŉШĬƖǃŔŰŊШŊŸŸĬƚЯШĤƨƣШŔƚШċũƚŸШĦőċƖċĦƣĲƖŔǍĲĬШĤǃШċШ
ƓċƖƣŔĦƨũċƖũǃШőŔŊőШƚĦċũċĤŔũŔƣǃЮШ[ŸƖШĲǂċůƓũĲЯШƣőĲШĦċƓċĦŔƣǃШŸŉШƓũċŰƣƚШċũƖĲċĬǃШƖĲċũŔǍĲĬШ
ƖċŰŊĲƚШŉƖŸůШΞΜΜШƣШƣŸШΝΤΜЯΜΜΜШƣШŸŉШƚũƨĬŊĲШƣőƖŸƨŊőƓƨƣШƓĲƖШǃĲċƖЮ 

??fÑf§  xШcE ÑШf ÂÖÑ 

§ƨƖШÂũƨƚШĦŸŰĦĲƓƣƚШċƖĲШƣőĲШƚŸũƨƣŔŸŰШŸŉШĦőŸŔĦĲШƽőĲŰШőĲċƣШĲŰĲƖŊǃШŔƚШċƻċŔũċĤũĲЮШ7ǃШ
ŔŰƣƖŸĬƨĦŔŰŊШċĬĬŔƣŔŸŰċũШũŸƽрƣĲůƓĲƖċƣƨƖĲШőĲċƣЯШƣőĲШĬƖǃŔŰŊШĦċƓċĦŔƣǃШŸŉШƣőĲШƓũċŰƣШĦċŰШ
ĤĲШ ůċƚƚŔƻĲũǃШ ŔŰĦƖĲċƚĲĬШ ċŰĬШ ƣőĲШ ĬĲƓĲŰĬĲŰĦĲШ ŸŰШ ƚĲċƚŸŰċũШ ǰƨĦƣƨċƣŔŸŰƚШ
ƚŔŊŰŔǯĦċŰƣũǃШƖĲĬƨĦĲĬЮ 

ÉƨŔƣċĤũĲШőĲċƣШƚŸƨƖĦĲƚШŔŰĦũƨĬĲЯШŉŸƖШĲǂċůƓũĲЯШ9cÂШƽċƚƣĲШőĲċƣЯШƽċƚƣĲШőĲċƣШŉƖŸůШ
ŔŰĬƨƚƣƖŔċũШƓƖŸĦĲƚƚĲƚЯШĤŔŸůċƚƚШőĲċƣŔŰŊЯШőĲċƣШƓƨůƓƚЯШĲƣĦЮШ[ŸƖШƣőĲШÂũƨƚШĦŸŰĦĲƓƣЯШ
ƣőŔƚШċĬĬŔƣŔŸŰċũШőĲċƣШĲŰĲƖŊǃШĦċŰШĤĲШƨƚĲĬШŉƖŸůШċƚШũŸƽШċƚШΟΜрΠΜ҄9ШċŰĬШŸŰШċШ
ǰƨĦƣƨċƣŔŰŊШĤċƚŔƚЮШ§ƨƖШ9ũŔůċ9ŸŰƣƖŸũШĦŸŰƣƖŸũШƚǃƚƣĲůШĲŰƚƨƖĲƚШŸƓƣŔůƨůШĲŰĲƖŊǃШ
ƨƣŔũŔǍċƣŔŸŰЮШÑőĲШőĲċƣШŔŰƓƨƣШŔƚШƓƖŸƻŔĬĲĬШĤǃШċŔƖШőĲċƣŔŰŊШĦŸŔũƚШċŰĬоŸƖШǰŸŸƖШőĲċƣŔŰŊЮ 

§ƨƖШůċŰǃШǃĲċƖƚШŸŉШĲǂƓĲƖŔĲŰĦĲШыƚŔŰĦĲШΝΦΦΦьШċŰĬШċШƽŔĬĲШƖċŰŊĲШŸŉШċƓƓũŔĦċƣŔŸŰƚШ
ыƖĲċũŔǍĲĬШ ƓũċŰƣƚШ ŉƖŸůШ ΡΜШ ťìШ ƣŸШ ΞΜШ ~ìьШ ĲŰƚƨƖĲШ ƣőċƣШ ĲǂƣƖĲůĲũǃШ ĲĦŸŰŸůŔĦċũШ
ĦŸŰĦĲƓƣƚШĦċŰШĤĲШƖĲċũŔǍĲĬШĲƻĲŰШŔŰШƻĲƖǃШĦŸŰǯŰĲĬШƚƓċĦĲƚЮ 

 

 
29ШőƣƣƓƚаооƽƽƽЮƣőĲƖůŸрƚǃƚƣĲůЮĦŸůоĲŰоƚŸũċƖĤċƣĦőрΝ 
30Ш?ÉШтШ?ƖǃШÉŸũŔĬƚ 

https://www.thermo-system.com/en/solarbatch-1


ΥΞ 
 

 

 

ÉxÖ?]EШx§]fÉÑf9É 

fŰШƣőĲШÉŸũċƖ7ċƣĦőШƓƖŸĦĲƚƚЯШƣőĲШůċƣĲƖŔċũШƣŸШĤĲШĬƖŔĲĬШŔƚШĤƖŸƨŊőƣШŔŰƣŸШƣőĲШĬƖǃŔŰŊШ
ĦőċůĤĲƖШĤǃШůĲċŰƚШŸŉШċШƽőĲĲũШũŸċĬĲƖЯШƓƨƚőрŸǭШƣƖƨĦťШŸƖШƚŔůŔũċƖШċŰĬШƖŸƨŊőũǃШ
ĬŔƚƣƖŔĤƨƣĲĬШŔŰШƓŔũĲƚЮШÑőĲШEũĲĦƣƖŔĦШ~ŸũĲШƣċťĲƚШŸƻĲƖШƣőĲШǯŰĲШĬŔƚƣƖŔĤƨƣŔŸŰЯШƣƨƖŰŔŰŊШċŰĬШ
ůŔǂŔŰŊЮШÅĲůŸƻċũШŔƚШċŊċŔŰШĬŸŰĲШĤǃШƽőĲĲũШũŸċĬĲƖЯШĬŔƖĲĦƣШũŸċĬŔŰŊШŸŰƣŸШċШƣƖƨĦťШŔƚШċũƚŸШ
ƓŸƚƚŔĤũĲЮШ ìĲШ ĬĲƻĲũŸƓШ ċŰĬШ ŸƓƣŔůŔǍĲШ ƣőĲШ ĦŸƖƖĲƚƓŸŰĬŔŰŊШ ĦƨƚƣŸůŔǍĲĬШ ũŸŊŔƚƣŔĦƚШ
ĦŸŰĦĲƓƣƚШŔŰШĦũŸƚĲШĦŸŸƓĲƖċƣŔŸŰШƽŔƣőШŸƨƖШĦƨƚƣŸůĲƖƚЮ 

őƣƣƓƚаооǃŸƨƣƨЮĤĲоòΥ хƨŊΤċEĤE 

 

9xf~ 9§ ÑÅ§x 

ÑőĲШŸƓƣŔůŔǍĲĬШƓƖŸĦĲƚƚШĦŸŰƣƖŸũШƽŔƣőШ
ƣőĲШ9ũŔůċ9ŸŰƣƖŸũШƚŸŉƣƽċƖĲШĲŰċĤũĲƚШ
őŔŊőũǃШĲǭŔĦŔĲŰƣШĬƖǃŔŰŊЯШċƚШċũũШƓũċŰƣШ
ĦŸůƓŸŰĲŰƣƚШ ċƖĲШ ĦŸŰƣƖŸũũĲĬШ ċŰĬШ
ƖĲŊƨũċƣĲĬЮШÑőŔƚШċƓƓƖŸċĦőШĲŰƚƨƖĲƚШ
ƣőċƣШ ĬƖǃŔŰŊШ ĦŸŰĬŔƣŔŸŰƚШ ċƖĲШ
ĦŸŰƚƣċŰƣũǃШŸƓƣŔůŔǍĲĬШċŰĬШċĬŢƨƚƣĲĬШ
ŉƨũũǃШċƨƣŸůċƣŔĦċũũǃЮ 

 

 

https://youtu.be/Y8N_ug7aEbE


ΥΟ 
 

éE Ñfx Ñf§ ШÉòÉÑE~É 

ũũШ ƓũċŰƣƚШ ċƖĲШ ĲƕƨŔƓƓĲĬШ ƽŔƣőШ ƚƓĲĲĬр
ĦŸŰƣƖŸũũĲĬШ ƖĲĦŔƖĦƨũċƣŔŸŰШ ċŰĬШ ĲǂőċƨƚƣШ ŉċŰƚЮШ
ÑőĲШ ƖĲĦŔƖĦƨũċƣŔŸŰШ ŉċŰƚШ ŸŰШ ƣőĲШ őċũũШ ĦĲŔũŔŰŊШ
ĲŰƚƨƖĲШŸƓƣŔůƨůШŸƻĲƖǰŸƽШŸŉШƣőĲШƚƨĤƚƣƖċƣĲШ
ċŰĬШƣőƨƚШĦŸŰƣƖŔĤƨƣĲШƣŸШƨŰŔŉŸƖůШĬƖǃŔŰŊЮ 

ÑőĲШĲǂőċƨƚƣШŉċŰƚШŸƓƣŔůŔǍĲШċŔƖШĲǂĦőċŰŊĲШƽŔƣőШ
ƣőĲШĲŰƻŔƖŸŰůĲŰƣШċŰĬШĲŰƚƨƖĲШƣőĲШĬŔƚĦőċƖŊĲШŸŉШ
ƚċƣƨƖċƣĲĬШċŔƖШŉƖŸůШƣőĲШĬƖǃŔŰŊШőċũũЮ 

§ƨƖШƓċƣĲŰƣĲĬШ~ŸƻŔéĲŰƣШƚǃƚƣĲůЯШĦŸŰƚŔƚƣŔŰŊШŸŉШ
ƚƓĲĲĬрĦŸŰƣƖŸũũĲĬШ ƖĲĦŔƖĦƨũċƣŔŸŰШ ŉċŰƚШ ŸŰШ ċШ
ƓŔƻŸƣŔŰŊШ ƨŰŔƣЯШ ĦŸŰƣƖŔĤƨƣĲƚШ ƣŸШ ŉƨƖƣőĲƖШ
ŸƓƣŔůŔǍċƣŔŸŰШ ŸŉШ ĬƖǃŔŰŊаШ ƣőĲШ ŔŰƽċƖĬШ ċŰĬШ
ŸƨƣƽċƖĬШ ƓŔƻŸƣŔŰŊШ ŉċŰƚШ ƖĲůŸƻĲШ ůŸŔƚƣƨƖĲШ

ĤŸƨŰĬċƖǃШũċǃĲƖШŸŰШƣőĲШƚũƨĬŊĲШƚƨƖŉċĦĲШůŸƖĲШĲǭĲĦƣŔƻĲũǃШċŰĬШŸƻĲƖШċШƽŔĬĲƖШċƖĲċЯШ
ŉƨƖƣőĲƖШůċǂŔůŔǍŔŰŊШĬƖǃŔŰŊШƓĲƖŉŸƖůċŰĦĲЮ 

Eñc ÖÉÑШ fÅШÑÅE Ñ~E Ñ 

ũƣőŸƨŊőШ9ũŔůċ9ŸŰƣƖŸũШĦŸŰƣƖŸũШůŔŰŔůŔǍĲƚШĲůŔƚƚŔŸŰƚШċŰĬШŸĬŸƖƚЯШƣƖĲċƣůĲŰƣШŸŉШ
ĲǂőċƨƚƣШċŔƖШŔƚШƨƚĲŉƨũШċŰĬШŰĲĦĲƚƚċƖǃШƨŰĬĲƖШĦĲƖƣċŔŰШĦŸŰĬŔƣŔŸŰƚЯШƚƨĦőШċƚШƨŰƚƣċĤŔũŔǍĲĬШ
ŸƖШ ƓŸŸƖũǃШ ƚƣċĤŔũŔǍĲĬШ ƚũƨĬŊĲЯШ őŔŊőШ ũŸĦċũШ ƖĲƕƨŔƖĲůĲŰƣƚЯШ ŸƖШ ĦũŸƚĲШ ƓƖŸǂŔůŔƣǃШ ƣŸШ
ƖĲƚŔĬĲŰƣŔċũШŸƖШĦŸůůĲƖĦŔċũШċƖĲċƚЮ 

ÉŔŰĦĲШƣőĲШŸƓƣŔůƨůШĲǂőċƨƚƣШċŔƖШƣƖĲċƣůĲŰƣШĦŸŰĦĲƓƣШĬĲƓĲŰĬƚШŸŰШƣőĲШƚƓĲĦŔǯĦШ
ĦŸŰĬŔƣŔŸŰƚЯШƽĲШƨƚĲШĬŔǭĲƖĲŰƣШƚŸũƨƣŔŸŰƚЯШƚƨĦőШċƚШĤŔŸǯũƣĲƖƚШŸƖШƚĦƖƨĤĤĲƖƚЯШĬĲƓĲŰĬŔŰŊШ
ŸŰШƣőĲШƖĲƕƨŔƖĲůĲŰƣƚЮ 

ÑőĲШEũĲĦƣƖŔĦШ~ŸũĲ 

ÑőĲШEũĲĦƣƖŔĦШ~ŸũĲШŔƚШċШŉƨũũǃШċƨƣŸůċƣŔĦШƣƨƖŰŔŰŊШƖŸĤŸƣШċŰĬШŔƚШƨƚĲĬШŔŰШÉŸũċƖ7ċƣĦőШċŰĬШ
ÉƣŸƖċŊĲ?ƖǃĲƖШĦŸŰĦĲƓƣƚЮШÑőĲШƖŸĤŸƣШĬŔƚƣƖŔĤƨƣĲƚЯШƣƨƖŰƚЯШůŔǂĲƚШċŰĬШċĲƖċƣĲƚШƣőĲШƚũƨĬŊĲШ
ĲƻĲŰũǃШċŰĬШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШƓũċŰƣШĦŸŰǯŊƨƖċƣŔŸŰШċŰĬШĬƖǃŔŰŊШĦŸŰĬŔƣŔŸŰƚЮ 

 

ÑőĲШůċĦőŔŰĲШĦŸŰƚŔƚƣƚШŸŉШċШůŔŰŔůƨůШŸŉШůŸƻŔŰŊШƓċƖƣƚШċŰĬШŉĲċƣƨƖĲƚШċŰШĲǂƣƖĲůĲũǃШ
ƖŸĤƨƚƣШƚƣċŔŰũĲƚƚШƚƣĲĲũШĦŸŰƚƣƖƨĦƣŔŸŰЮШÉŔŰĦĲШƣőĲШƣƨƖŰŔŰŊШƖŸĤŸƣШůŸƻĲƚШŉƖĲĲũǃШƣőƖŸƨŊőШ
ƣőĲШĬƖǃŔŰŊШőċũũЯШƣőĲШőċũũШĬŔůĲŰƚŔŸŰƚШыƽŔĬƣőрũĲŰŊƣőьШċƖĲШƻĲƖǃШǰĲǂŔĤũĲЮШfŰШċĬĬŔƣŔŸŰЯШƣőĲШ
EũĲĦƣƖŔĦШ~ŸũĲШĦċŰШĤĲШƖĲůŸƻĲĬШŉƖŸůШƣőĲШőċũũШċƣШċŰǃШƣŔůĲЮШÑőŔƚШċĬĬŔƣŔŸŰċũũǃШŉċƻŸƖƚШ
ƣőĲШĲċƚĲШŸŉШůċŔŰƣĲŰċŰĦĲШċŰĬШƖĲĬƨŰĬċŰĦǃШŸŉШƣőĲШƓũċŰƣЮШfŰШċĬĬŔƣŔŸŰЯШƖĲŉĲƖĲŰĦĲƚШƽŔƣőШ



ΥΠ 
 

ůŸƖĲШƣőċŰШΞΜШǃĲċƖƚШŸŉШŸƓĲƖċƣŔŸŰШƨŰĬĲƖũŔŰĲШƣőĲШĲǭŔĦŔĲŰĦǃШċŰĬШũŸŰŊĲƻŔƣǃШŸŉШƣőŔƚШ
ƚŸũƨƣŔŸŰЮ 

ШŉƨƖƣőĲƖШĬĲƻĲũŸƓůĲŰƣШŸŉШƣőĲШEũĲĦƣƖŔĦШ~ŸũĲШƽŔƣőШƣőĲШΟ?ШũċƚĲƖШƚĦċŰŰŔŰŊШƚǃƚƣĲůШ
xŔ? ÅШĲŰċĤũĲƚШċŰШċĬĬŔƣŔŸŰċũШŔŰĦƖĲċƚĲШŔŰШƓĲƖŉŸƖůċŰĦĲШċŰĬШƚŔůƓũŔǯĲĬШŸƓĲƖċƣŔŸŰЮ 

 

 

 

 

  



ΥΡ 
 

ñЮ ÉŸũċƖÑŔŊĲƖҀШ]ůĤc 

ÉŸũċƖÑŔŊĲƖҀШ]ůĤc31ШŸǭĲƖƚШċШƚŸũċƖШĬƖǃŔŰŊШƚŸũƨƣŔŸŰШыÉ§x ÅÑf]EÅЮдждЮÉŸũċƖÑŔŊĲƖ҆ЯШ
ŰЮĬЮьа 

ÉŸũċƖÑŔŊĲƖҀ 

 

ÑőĲШÉŸũċƖÑŔŊĲƖҀШƣĲĦőŰŸũŸŊǃШƚƣċŰĬƚШŉŸƖШĲǭŔĦŔĲŰƣШƚŸũċƖШĬƖǃŔŰŊШŸŉШƚĲƽċŊĲШƚũƨĬŊĲШċŰĬШ
ĤƨũťШůċƣĲƖŔċũƚЮ 

ÑőĲШƚƣƖŸŰŊШƓŸŔŰƣШŸŉШƣőĲШÉŸũċƖÑŔŊĲƖҀШƣĲĦőŰŸũŸŊǃШŔƚШƣőĲШůċƚƚШƖĲĬƨĦƣŔŸŰШƣőƖŸƨŊőШƣőĲШ
ĲƻċƓŸƖċƣŔŸŰШŸŉШƽċƣĲƖШƽŔƣőШůŔŰŔůƨůШĲŰĲƖŊǃШƨƚĲЮ 

ÑőŔƚШ ƽċǃШ ƚĲƽċŊĲШ ƚũƨĬŊĲШ ĤĲĦŸůĲƚШ ċШ ƚƨƚƣċŔŰċĤũĲШ ƖċƽШ ůċƣĲƖŔċũШ ŉŸƖШ ĲŰĲƖŊǃШ
ƓƖŸĬƨĦƣŔŸŰЮ 

ÑőċŰťƚШƣŸШƣőĲШŔŰŰŸƻċƣŔƻĲШőĲǂċŊŸŰċũШƖŸƣċƣŔŰŊШĬƖƨůШƣőĲШÉŸũċƖÑŔŊĲƖҀШƣĲĦőŰŸũŸŊǃШ
ĦŸůĤŔŰĲƚШĬŔǭĲƖĲŰƣШŔůƓŸƖƣċŰƣШŉƨŰĦƣŔŸŰƚШŸŉШƚŸũċƖШĬƖǃŔŰŊШƽŔƣőШůŔŰŔůƨůШƨƚĲШŸŉШ
ĲũĲĦƣƖŔĦШĲŰĲƖŊǃЮ 

¶ ÑƨƖŰŔŰŊШƣőĲШƚĲƽċŊĲШƚũƨĬŊĲШŔŰШŸƖĬĲƖШƣŸШċũƽċǃƚШőċƻĲШƽĲƣШůċƣĲƖŔċũШŸŰШƣőĲШ
ƚƨƖŉċĦĲ 

¶ ĲƖċƣŔŸŰШƣŸШőŸũĬШƣőĲШƚĲƽċŊĲШƚũƨĬŊĲШċĲƖŸĤŔĦШċŰĬШƣŸШċƻŸŔĬШƨŰƓũĲċƚċŰƣШ
ŸĬŸƨƖƚ 

¶ ÑŸШƣƖċŰƚƓŸƖƣШƣőĲШƚĲƽċŊĲШƚũƨĬŊĲШċũŸŰŊШƣőĲШũŸŰŊŔƣƨĬŔŰċũШċǂŔƚШŸŉШƣőĲШĬƖǃŔŰŊШőċũũ 
¶ ?ŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőĲШƚĲƽċŊĲШƚũƨĬŊĲШċŉƣĲƖШŔƣƚШŔŰƓƨƣШƣŸШƣőĲШĬƖǃŔŰŊШőċũũЮ 

ìŔƣőШƣőĲШÉŸũċƖÑŔŊĲƖҀШƣĲĦőŰŸũŸŊǃШċũƚŸШĲǂƣĲƖŰċũШƚŸƨƖĦĲƚШŸŉШőĲċƣШĦċŰШĤĲШƨƚĲĬШƣŸШ
ŔŰĦƖĲċƚĲШƣőĲШĬƖǃШůċƣƣĲƖШĦŸŰƣĲŰƣШċƣШƣőĲШĲŰĬШŸŉШƣőĲШĬƖǃŔŰŊШƓƖŸĦĲƚƚЮ 

fŉШƣőĲШÉŸũċƖÑŔŊĲƖҀШƣĲĦőŰŸũŸŊǃШŔƚШċƓƓũŔĲĬШƣŸШĬƖǃШƻĲƖǃШŸĬŸƨƖрŔŰƣĲŰƚŔƻĲШƚũƨĬŊĲƚЯШƽĲШ
ŸǭĲƖШƣőĲШƓŸƚƚŔĤŔũŔƣŔĲƚШƣŸШƨƚĲШŸƨƖШÉŸũċƖÑŔŊĲƖҀШр §ШůĲƣőŸĬШŸƖШƣŸШŔŰƚƣċũũШċŔƖШƣƖĲċƣůĲŰƣЮ 

ìĲШĬŔůĲŰƚŔŸŰШǃŸƨƖШƚŸũċƖШĬƖǃŔŰŊШƓũċŰƣг 

 
31ШőƣƣƓаооƽƽƽЮƚŸũċƖƣŔŊĲƖЮċƣоĲŰоƓƖŸĬƨĦƣƚоƚŸũċƖƣŔŊĲƖƖЮőƣůũШ 
 

http://www.solartiger.at/en/products/solartigerr.html


ΥΣ 
 

ÅŸƣċƣŔŰŊШ?Ɩƨů 

fŰШ ƣőĲШ ÉŸũċƖÑŔŊĲƖҀШ ƣĲĦőŰŸũŸŊǃШ ċШ
őĲǂċŊŸŰċũШƖŸƣċƣŔŰŊШĬƖƨůШĲŰƚƨƖĲƚШ
ċŰШĲƻĲŰũǃШŊƖċŰƨũċƣĲĬШĬƖǃШƓƖŸĬƨĦƣШ
ċƚШƽĲũũШċƚШƚƨǭŔĦŔĲŰƣШċĲƖċƣŔŸŰШŸŉШƣőĲШ
ĬƖǃŔŰŊШůċƣĲƖŔċũЮ 

ÑőĲШ őĲŔŊőƣШ ċĬŢƨƚƣċĤũĲЯШ ƖŸƣċƣŔŰŊШ
ĬƖƨůШŔƚШůŸƨŰƣĲĬШŸŰШċШŉƖċůĲШċŰĬШ
ċĲƖċƣĲƚШ ƣőĲШ ƚũƨĬŊĲШ ĬƨƖŔŰŊШ ƣőĲШ

ĬƖǃŔŰŊШƓƖŸĦĲƚƚШƽŔƣőШƓċĬĬũĲƚШƽőŔĦőШċƖĲШǯǂĲĬШŸŰШƣőĲШőĲǂċŊŸŰċũШĬƖƨůрƚőċŉƣЮ 

ÑőŔƚШĦƖċŰĲрũŔťĲШŉƖċůĲШƖƨŰƚШũŸŰŊŔƣƨĬŔŰċũШƣőƖŸƨŊőШƣőĲШőċũũЮШÑőĲШŔůůĲƖƚŔŸŰШĬĲƓƣőШŸŉШ
ƣőĲШĬƖƨůШŔŰШƣőĲШƚũƨĬŊĲШĦċŰШĤĲШċĬŢƨƚƣĲĬШĦŸŰƣŔŰƨŸƨƚũǃЮ 

?ƨĲШƣŸШƣőĲШŔŰŰŸƻċƣŔƻĲШőĲǂċŊŸŰċũШƚőċƓĲШŸŉШƣőĲШĬƖƨůЯШƣőĲШƚŸũċƖШĬƖǃŔŰŊШŊĲƣƚШĲƻĲŰШ
ůŸƖĲШĲŰĲƖŊǃрĲǭŔĦŔĲŰƣЮ 

¶ ÑőĲШŔĬũĲШƓŸƽĲƖШĬĲůċŰĬШŔƚШƖĲĬƨĦĲĬШĦŸŰƚŔĬĲƖċĤũǃЮ 
¶ ÑőĲШĬƖƨůШŔƚШĤċũċŰĦĲĬШċƣШƣőĲШĤĲƚƣЮШÑőŔƚШƽċǃШƣőĲШƓŸƚƚŔĤũĲШċƖĲċШŸƨƣƓƨƣШċŰĬШ
ƣőĲШƓƖŸĦĲƚƚĲĬШƚũƨĬŊĲШċůŸƨƣШĦċŰШĤĲШŔŰĦƖĲċƚĲĬШƚŔŊŰŔǯĦċŰƣũǃШċƣШƣőĲШƚċůĲШ
ũĲƻĲũШŸŉШůŸƣŸƖŔǍċƣŔŸŰЮ 

¶ ?ƨĲШƣŸШƣőĲШŊċŔŰƚШŔŰШċƖĲċШŸƨƣƓƨƣЯШƣőĲШċĲƖċƣŔŸŰШŔƚШŔŰƣĲŰƚŔǯĲĬЮШÑőĲƖĲĤǃШ
ƨŰƓũĲċƚċŰƣШŸĬŸƨƖƚШĦċŰШĤĲШƓƖĲƻĲŰƣĲĬШĲƻĲŰШůŸƖĲШĲǭĲĦƣŔƻĲũǃЮ 

ÑőĲШŸƓĲƖċƣŔŸŰШŸŉШƣőĲШÉŸũċƖÑŔŊĲƖҀШƣĲĦőŰŸũŸŊǃШŔƚШƻĲƖǃШƚŔůƓũĲШċŰĬШƽŸƖťƚШĲƚƚĲŰƣŔċũũǃШ
ċƨƣŸůċƣŔĦċũũǃЮШÂĲƖƚŸŰŰĲũШĦŸƚƣƚШĦċŰШĤĲШťĲƓƣШƻĲƖǃШũŸƽШċŰĬШƣőĲƖĲШċƖĲШŰŸШƣĲĦőŰŔĦċũШ
ƚťŔũũƚШƖĲƕƨŔƖĲĬШƣŸШŸƓĲƖċƣĲШƣőĲШƚŸũċƖШĬƖǃŔŰŊЮ 

ÑőĲШĬƖƨůШŔƚШŸƓĲƖċƣĲĬШƻŔċШƣŸƨĦőШƓċŰĲũШŸŰШƣőĲШƚƽŔƣĦőĤŸċƖĬЮ 

?ĲƓĲŰĬŔŰŊШŸŰШĦƨƚƣŸůĲƖШƖĲƕƨĲƚƣƚШƣőĲШĬĲũŔƻĲƖǃШŔƚШċĬċƓƣĲĬШƣŸШƣőĲШċƓƓũŔĦċƣŔŸŰШċŰĬШ
ƣőĲШĬƖǃŔŰŊШůċƣĲƖŔċũЮ 

 

 

 

  



ΥΤ 
 

ƓƓĲŰĬŔǂШΤЮШÉŸũƨƣŔŸŰƚШŉŸƖШƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШċŰĬШ
ĦŸůĤƨƚƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЮ 

ΝЮ 9ŸůĤƨƚƣŔŸŰШŔŰШċШĦŸŊĲŰĲƖċƣŔŸŰШƨŰŔƣШŸŉШċШĤŔŸŊċƚШƓũċŰƣ32 
ΝЮΝЮ [ĲƖƖŸÂŸƽĲƖ 

[ĲƖƖŸÂŸƽĲƖШƽĲĤƚŔƣĲ33ШĦŸŰƣċŔŰƚШƣőĲШŉŸũũŸƽŔŰŊШƚŸũƨƣŔŸŰШы[ĲƖƖŸЮÂŸƽĲƖЮцЮЮ~ŸĤŔũĲЮÂŸƽĲƖЮ
ÉƣċƣŔŸŰЯШŰЮĬЮьа 

ШůŸĤŔũĲШƓŸƽĲƖШƚƣċƣŔŸŰШŸƓĲƖċƣĲĬШċƣШƣőĲШƚŸƨƖĦĲШŸŉШŰŸŰрƖĲĦǃĦũċĤũĲШƽċƚƣĲаШŔĬĲċũШŉŸƖШ
ƨƣŔũŔƚŔŰŊШũŸĦċũШĲŰĲƖŊǃШƚŸƨƖĦĲƚЮШ 

ШůŸĬƨũċƖШƓŸƽĲƖШƓũċŰƣШĤƨŔũƣШŔŰШĦŸŰƣċŔŰĲƖƚШŉŸƖШũŸĦċũШĲŰĲƖŊǃШƓƖŸĬƨĦƣŔŸŰЮ 

ìőċƣШĦċŰШĤĲШƨƚĲĬШċƚШŉƨĲũеШ7ǃрƓƖŸĬƨĦƣƚШŉƖŸůШŔŰĬƨƚƣƖǃЯШĦŔƖĦƨũċƖШĲĦŸŰŸůǃЯШ
ċŊƖŔĦƨũƣƨƖĲШċŰĬШőĲċũƣőĦċƖĲШċƚШƽĲũũШċƚШĦŸůůƨŰŔƣŔĲƚШы~ÉìьЮ 

ÉƨŔƣċĤũĲШŉŸƖШőĲċƣШƓƖŸĬƨĦƣŔŸŰаШŸƓƣŔŸŰƚШŔŰĦũƨĬĲШĦŸŸũŔŰŊЯШƚƣĲċůШċŰĬШĲũĲĦƣƖŔĦŔƣǃШ
ƓƖŸĬƨĦƣŔŸŰЮ 

ÂĲƖŉŸƖůċŰĦĲШƨŰĬĲƖШŸƓƣŔůċũШĦŸŰĬŔƣŔŸŰƚа 

-  ŸůŔŰċũШĦċƓċĦŔƣǃШΝШ~ìШыĦċŰШĤĲШĬƨƓũŔĦċƣĲĬь 
- cĲċƣŔŰŊШŸƨƣƓƨƣШΥΜΜΜШ~ìőоċ 
- 9ŸŸũŔŰŊШŸƨƣƓƨƣШΠΜΜΜШ~ìőоċ 
- EũĲĦƣƖŔĦŔƣǃШŸƨƣƓƨƣШΤΡΜШ~ìőоċ 
- ]ŸŸĬШĲǭŔĦŔĲŰĦǃ 
- ÂƨƖŔǯĲƚШċũũШőċƖůŉƨũШĦŸůƓŸƨŰĬƚЯШċĦĦŸƖĬŔŰŊШƣŸШĬŔƖĲĦƣŔƻĲƚ 
- [ƨĲũШőċŰĬũŔŰŊШĦċƓċĦŔƣǃШΞΡΜрΟΡΜШťŊоőЯШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШŉƨĲũШƕƨċũŔƣǃ 
-  ŸШŰĲĲĬШŉŸƖШċШƚŸũŔĬШŉŸƨŰĬċƣŔŸŰ 
- 9ċŰШĤĲШƖĲũŸĦċƣĲĬШƽŔƣőŔŰШƽĲĲťƚ 

 

  

 
32Ш§ŰрƚŔƣĲШĦŸůĤƨƚƣŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЮ 
33ШőƣƣƓƚаооŉĲƖƖŸƓŸƽĲƖЮǯоШ 

https://ferropower.fi/


ΥΥ 
 

ΝЮΞЮ cŸÉƣШ]ƖŸƨƓ 

cŸÉƣШ]ƖŸƨƓ34ШŸǭĲƖƚШƣőĲШŉŸũũŸƽŔŰŊШƚŸũƨƣŔŸŰƚа 

ċь 7ŔŸůċƚƚрǯƖĲĬШőĲċƣШѼШƓŸƽĲƖШƓũċŰƣƚШы7ŔŸůċƚƚц[ŔƖĲĬЮcĲċƣЮ҂ЮÂŸƽĲƖЮÂũċŰƣƚЮё9cÂђЮ
ҍЮcŸÉƣЮ]ƖŸƨƓЯШŰЮĬЮьа 

[ĲċƣƨƖĲƚ 

¶ ΝрΝΜ~ìĲЯШΥрΞΡ~ìƣЯШŉŸƖШƚċƽůŔũũƚЯШƽŸŸĬШƽŸƖťŔŰŊЯШƣŔůĤĲƖШŔŰĬƨƚƣƖǃЯШĬŔƚƣƖŔĦƣШ
őĲċƣŔŰŊЯШƓƖŸĦĲƚƚШŔŰĬƨƚƣƖǃЯШŉŸŸĬШѼШĤĲƻĲƖċŊĲЯШŊƖĲĲŰőŸƨƚĲƚ 

¶ xŸƽĲƚƣШĲůŔƚƚŔŸŰƚШŔŰШƣőĲШŔŰĬƨƚƣƖǃ 
¶ cŔŊőĲƚƣШĲũĲĦƣƖŔĦċũШċŰĬШƣőĲƖůċũШĲǭŔĦŔĲŰĦǃ 
¶ cŔŊőШċƻċŔũċĤŔũŔƣǃШѼШƓĲƖŉŸƖůċŰĦĲ 
¶ xŸƽШĦŔƻŔũШѼШĤƨŔũĬŔŰŊШĦŸƚƣƚ 
¶ fŰƣĲŊƖċƣĲĬШǰƨĲШŊċƚШĦũĲċŰŔŰŊ 
¶ 9ċƖĤŸŰШĦċƓƣƨƖĲШƣĲĦőŰŸũŸŊǃШĲċƚŔũǃШŔŰƣĲŊƖċƣċĤũĲ 

xŸƽрŊƖċĬĲШƽŸŸĬШƽċƚƣĲШċƚШŉƨĲũ 

cŸÉƣШĤŔŸůċƚƚШőĲċƣШċŰĬШƓŸƽĲƖШƓũċŰƣƚШőċƻĲШċШũċƖŊĲШƖċŰŊĲШŸŉШŉƨĲũШǰĲǂŔĤŔũŔƣǃЮШ ŰĬШċƖĲШ
ĦċƓċĤũĲШŸŉШőċŰĬũŔŰŊШŉƨĲũШƓċƖƣŔĦũĲШƚŔǍĲШŸŉШƨƓШƣŸШΟΡШĦůШƽŔƣőШƻċƖǃŔŰŊШůŸŔƚƣƨƖĲШ
ĦŸŰƣĲŰƣƚШŉƖŸůШΝΜӖШƣŸШΣΜӖЮШEƻĲŰШŉƨĲũƚШƽŔƣőШċШũŸƽШċƚőШůĲũƣŔŰŊШƓŸŔŰƣЯШőŔŊőШċƚőШ
ĦŸŰƣĲŰƣШŸƖШőŔŊőШĦőũŸƖŔŰĲШŸƖШƚƨũŉƨƖШĦŸŰƣĲŰƣШĦċŰШĤĲШƨƣŔũŔǍĲĬЮ 

 

 

 

 
34ШőƣƣƓƚаооƽƽƽЮőŸƚƣрĤŔŸĲŰĲƖŊǃЮĦŸůоƚŸũƨƣŔŸŰƚоĤŸŔũĲƖрƓũċŰƣƚоĤŔŸůċƚƚрőĲċƣрƓŸƽĲƖрƓũċŰƣƚоШ 

https://www.host-bioenergy.com/solutions/boiler-plants/biomass-heat-power-plants/


ΥΦ 
 

cŔŊőШĲǭŔĦŔĲŰĦǃШѼШċƻċŔũċĤŔũŔƣǃ 

EũĲĦƣƖŔĦċũШĲǭŔĦŔĲŰĦǃШŸŉШŸƻĲƖШΞΡӖШĦċŰШĤĲШċĦőŔĲƻĲĬШƣőƖŸƨŊőШċШőŔŊőрƓƖĲƚƚƨƖĲШƚƣĲċůШ
ĤŸŔũĲƖШċŰĬШċШůƨũƣŔƚƣċŊĲШƣƨƖĤŔŰĲЮШfŰƚƣċũũċƣŔŸŰƚШĤŸċƚƣШŸƻĲƖШΥЯΠΜΜШċŰŰƨċũШƖƨŰŰŔŰŊШ
őŸƨƖƚЯШƽŔƣőШӂΦΣӖШċƻċŔũċĤŔũŔƣǃЮШ§ƓƣŔůċũШĦŸůĤƨƚƣŔŸŰШĦŸŰƣƖŸũШĲŰőċŰĦĲƚШĲǭŔĦŔĲŰĦǃЯШ
ƽŔƣőШŸƻĲƖШΝΟΜӖШŸƻĲƖċũũШĲǭŔĦŔĲŰĦǃШƽőĲŰШƓċŔƖĲĬШƽŔƣőШċШǰƨĲШŊċƚШĦŸŰĬĲŰƚĲƖЮШÑőĲШ
ĤŸŔũĲƖШĬĲƚŔŊŰШĲŰċĤũĲƚШƚƣĲċůШƓƖŸĬƨĦƣŔŸŰШƨƓШƣŸШΠΥΜ҄9ШċŰĬШΦΜШĤċƖЮШ§ƓĲƖċƣŔŸŰċũШ
ĦŸƚƣƚШ ċƖĲШ ůŔŰŔůŔǍĲĬШ ƻŔċШ ƖŸĤƨƚƣШ ĬĲƚŔŊŰЯШ ƕƨċũŔƣǃШ ĲƕƨŔƓůĲŰƣШ ŉƖŸůШ ƖĲŰŸƽŰĲĬШ
EƨƖŸƓĲċŰШůċŰƨŉċĦƣƨƖĲƚЯШőŔŊőШċƻċŔũċĤŔũŔƣǃЯШőŔŊőШũĲƻĲũШŸŉШċƨƣŸůċƣŔŸŰШċŰĬШũŔůŔƣĲĬШ
ůċŔŰƣĲŰċŰĦĲШŔŰƣĲƖƻċũƚЮШ9ŸŰƣċĦƣШƨƚШƣŸШƖĲƕƨĲƚƣШůŸƖĲШŔŰŉŸƖůċƣŔŸŰШŸŰШĤŔŸůċƚƚШ
ĦŸůĤŔŰĲĬШőĲċƣШċŰĬШƓŸƽĲƖШƓũċŰƣƚЮ 

 

Ĥь cŸƣШƽċƣĲƖШĤŸŔũĲƖƚШыcŸƣЮìċƣĲƖЮ7ŸŔũĲƖЮÂũċŰƣƚЮцЮcŸƣЮìċƣĲƖЮ7ŸŔũĲƖƚЮҍЮcŸÉƣЮ]ƖŸƨƓЯШ
ŰЮĬЮьа 

cŸƣШƽċƣĲƖШŉŸƖШőĲċƣŔŰŊШѼШƓƖŸĦĲƚƚĲƚ 

¶ éĲƖƚċƣŔũĲЯШƚƨƚƣċŔŰċĤũĲЯШċŰĬШƖĲũŔċĤũĲШőŸƣШƽċƣĲƖШƓƖŸĬƨĦƣŔŸŰ 
¶ ÉƨƓƓũǃШŉŸƖШőĲċƣŔŰŊШŸƖШƚƓĲĦŔċũŔǍĲĬШƓƖŸĦĲƚƚĲƚ 
¶ ]ƖĲĲŰőŸƨƚĲƚЯШ ĬŔƚƣƖŔĦƣШ őĲċƣŔŰŊЯШ ƓƖŸĦĲƚƚШ ŔŰĬƨƚƣƖǃЯШ ƽŸŸĬрƓƖŸĦĲƚƚŔŰŊШ
ŔŰĬƨƚƣƖǃЯШŉŸŸĬШѼШĤĲƻĲƖċŊĲШŔŰĬƨƚƣƖǃЯШƣĲǂƣŔũĲШŔŰĬƨƚƣƖǃЯШċŰĬШůŸƖĲ 

 xŸƽрŊƖċĬĲШƽŸŸĬШƽċƚƣĲШċƚШŉƨĲũ 

cŸÉƣШőŸƣШƽċƣĲƖШĤŸŔũĲƖШƓũċŰƣƚШőċƻĲШċШũċƖŊĲШƖċŰŊĲШŸŉШŉƨĲũШƻĲƖƚċƣŔũŔƣǃЮШ ŰĬШċƖĲШĦċƓċĤũĲШ
ŸŉШőċŰĬũŔŰŊШƽŸŸĬШƓċƖƣŔĦũĲƚШŸŉШƨƓШƣŸШΟΡШĦůШƽŔƣőШƻċƖǃŔŰŊШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣƚШŉƖŸůШ
ΝΜӖШƣŸШΣΜӖЮШEƻĲŰШŉƨĲũƚШƽŔƣőШċШũŸƽШċƚőШůĲũƣŔŰŊШƓŸŔŰƣШŸƖШőŔŊőШĦőũŸƖŔŰĲШŸƖШƚƨũŉƨƖШ
ĦŸŰƣĲŰƣШĦċŰШĤĲШƨƣŔũŔǍĲĬЮ 

 

 

  



ΦΜ 
 

ΞЮ ÑőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШŔŰШċШŊċƚŔǯĲƖоƓǃƖŸũǃƚŔƚоcÑ9ШƨŰŔƣШŸŉШċШĤŔŸŊċƚШƓũċŰƣ35 
ΞЮΝЮ EƻċĦШ]ƖŸƨƓШ§ǃ 

EƻċĦШ]ƖŸƨƓШ§ǃШŸǭĲƖƚШEƻċĦШcǃĬƖŸÑƖĲċƣҀШőǃĬƖŸƣőĲƖůċũШĦċƖĤŸŰŔǍċƣŔŸŰШƚŸũƨƣŔŸŰ36ШыEƻċĦЮ
cǃĬƖŸÑƖĲċƣЮцЮEƻċĦЯШŰЮĬЮьа 

EƻċĦШcǃĬƖŸÑƖĲċƣҀШŔƚШċŰШŔŰŰŸƻċƣŔŸŰШƣőċƣШƖĲƻŸũƨƣŔŸŰŔǍĲƚШƣőĲШőċŰĬũŔŰŊШŸŉШŸƖŊċŰŔĦШƽĲƣШ
ƽċƚƣĲШŸŰĤŸċƖĬШƻĲƚƚĲũƚЮШÑőĲШŰŸƻĲũШŔŰŰŸƻċƣŔŸŰШƖĲůċƖťċĤũǃШĬĲĦƖĲċƚĲƚШƣőĲШƻĲƚƚĲũќƚШ
ĲŰƻŔƖŸŰůĲŰƣċũШŉŸŸƣƓƖŔŰƣбШŔƣШƓƖŸƻŔĬĲƚШċШƚċŉĲƖЯШůŸƖĲШƚƨƚƣċŔŰċĤũĲШƽċǃШƣŸШĬĲċũШƽŔƣőШ
ŸƖŊċŰŔĦШƽċƚƣĲШƚƣƖĲċůƚЯШƚƨĦőШċƚШŉŸŸĬШƽċƚƣĲШċŰĬШĤŔŸШƚũƨĬŊĲЯШƽŔƣőŸƨƣШĲůŔƚƚŔŸŰƚШŸƖШ
ƓũċƚƣŔĦШ ƽċƚƣĲШ ƣŸШ ƣőĲШ ƚĲċШ ŸƖШ ŊċƚШ ĲůŔƚƚŔŸŰƚШ ŔŰƣŸШ ƣőĲШ ċƣůŸƚƓőĲƖĲЮ 
Ш 
ÑőĲШőǃĬƖŸƣőĲƖůċũШĦċƖĤŸŰŔǍċƣŔŸŰШыcÑ9ьШƓƖŸĦĲƚƚШŉŸƖШƽĲƣШŸƖŊċŰŔĦШƽċƚƣĲШőċŰĬũŔŰŊШ
ƣƖċŰƚŉŸƖůƚШŉŸŸĬШƽċƚƣĲШċŰĬШĤŔŸƚũƨĬŊĲШŔŰƣŸШĤŔŸĦőċƖЮШÑőĲШĤŔŸĦőċƖШŔƚШƚƣĲƖŔũĲЯШƚƣċĤũĲЯШ
ċŰĬШĲċƚǃШƣŸШƚƣŸƖĲШŸŰĤŸċƖĬШƣőĲШƚőŔƓШƽőŔũĲШŸǭĲƖŔŰŊШƚĲƻĲƖċũШŸƓƓŸƖƣƨŰŔƣŔĲƚШƣŸШĤĲШ
ƨƣŔũŔǍĲĬШŸŰĦĲШũċŰĬĲĬЮ 

¶ ]ċůĲрĦőċŰŊŔŰŊШƓƖŸĬƨĦƣШŉŸƖШŸƖŊċŰŔĦШƽċƚƣĲШƣƖĲċƣůĲŰƣ 

¶  ŸШőċƖůŉƨũШĲůŔƚƚŔŸŰƚШŔŰƣŸШƣőĲШċƣůŸƚƓőĲƖĲШŸƖШƚĲċ 

¶ ƻċŔũċĤũĲШŉŸƖШƓċƚƚĲŰŊĲƖШƻĲƚƚĲũƚШŸŉШůŸƚƣШƚŔǍĲƚ 

 

 
EƻċĦШcǃĬƖŸÑƖĲċƣШŔŰШEƻċĦШÅĲƚĲċƖĦőШ9ĲŰƣĲƖШŔŰШcǃƖǃũęЯШ[ŔŰũċŰĬ 

uĲǃШĤĲŰĲǯƣƚ 

¶  ŸШĲůŔƚƚŔŸŰƚШŔŰƣŸШƣőĲШƚĲċШŸƖШƣŸШƣőĲШċƣůŸƚƓőĲƖĲ 

¶ EǂƣƖĲůĲũǃШĲŰĲƖŊǃрĲǭŔĦŔĲŰƣШƓƖŸĦĲƚƚ 

 
35Ш§ŰрƚŔƣĲШƣőĲƖůŸĦőĲůŔĦċũШĦŸŰƻĲƖƚŔŸŰШŸŉШƣőĲШĬŔŊĲƚƣċƣĲЮ 
36ШőƣƣƓƚаооĲƻċĦЮĦŸůоƓƖŸĬƨĦƣƚоĲƻċĦрőǃĬƖŸƣƖĲċƣо 

https://evac.com/products/evac-hydrotreat/


ΦΝ 
 

¶ ÑƨƖŰƚШƽċƚƣĲШŔŰƣŸШċШƻċũƨċĤũĲШƓƖŸĬƨĦƣ 

ÑĲĦőŰŔĦċũШĬċƣċ 

~ŸĬƨũċƖШĬĲƚŔŊŰЯШƚƨŔƣċĤũĲШŉŸƖШƓċƚƚĲŰŊĲƖШƻĲƚƚĲũƚШŉƖŸůШċƓƓƖŸǂЮШΡΜΜШƓĲŸƓũĲШŸŰШĤŸċƖĬШ
ċũũШƣőĲШƽċǃШƣŸШƚőŔƓƚШƽŔƣőШΥΜΜΜШƓĲŸƓũĲШŸŰШĤŸċƖĬЮ 

§ƖŊċŰŔĦШƽċƚƣĲШƣŸШƻċũƨċĤũĲШůċƣĲƖŔċũ 

ìĲƣШƽċƚƣĲШĦŸŰƚŔƚƣƚШŸŉШŉŸŸĬШƽċƚƣĲШŉƖŸůШƖĲƚƣċƨƖċŰƣƚЯШĦƖĲƽШŊċũũĲǃƚЯШċŰĬШĤŔŸрƚũƨĬŊĲШ
ŉƖŸůШƽċƚƣĲƽċƣĲƖШƣƖĲċƣůĲŰƣЮШÑƖŸƨĤũĲƚŸůĲШƚƣŸƖŔŰŊШċŰĬШũċŰĬŔŰŊШċШůċƚƚŔƻĲШċůŸƨŰƣШ
ŸŉШ ƽċƚƣĲШ ůċťĲƚШ ŸŰĤŸċƖĬШ ƣƖĲċƣůĲŰƣШ ċŰШ ċƣƣƖċĦƣŔƻĲШ ŸƓƣŔŸŰЮШ 7ǃШ ƨƚŔŰŊШ EƻċĦШ
cǃĬƖŸÑƖĲċƣҀШƣőĲШƻŸũƨůĲШŸŉШƽĲƣШŸƖŊċŰŔĦШƽċƚƣĲШĦċŰШĤĲШĬĲĦƖĲċƚĲĬШƨƓШƣŸШΦΜӖЮ 

fŰШƣőĲШEƻċĦќƚШcÑ9ШƓƖŸĦĲƚƚЯШŸƖŊċŰŔĦШůċƣĲƖŔċũШƽŔƣőШőŔŊőШƽċƣĲƖШĦŸŰƣĲŰƣШŔƚШĲǂƓŸƚĲĬШƣŸШ
ŔŰĦƖĲċƚĲĬШƣĲůƓĲƖċƣƨƖĲЮШÑőĲШőĲċƣШũċƨŰĦőĲƚШċШĦőĲůŔĦċũШƓƖŸĦĲƚƚЯШƽőĲƖĲШƣőĲШŉĲĲĬŔŰŊШ
ůċƣĲƖŔċũШĤƖĲċťƚШĬŸƽŰШŔŰƣŸШĦċƖĤŸŰШůŸũĲĦƨũĲƚЮШÑőĲШƖĲƚƨũƣŔŰŊШĦċƖĤŸŰШċŰĬШƽċƣĲƖШ
ůŔǂƣƨƖĲШĦċŰШĤĲШĲċƚŔũǃШĬƖŔĲĬЯШũĲċƻŔŰŊШƚŸũŔĬШůċƣĲƖŔċũШĦċũũĲĬШĤŔŸĦőċƖЮШìŔƣőШċШőŔŊőШ
ĦċƖĤŸŰШĦŸŰƣĲŰƣЯШĤŔŸĦőċƖШċĦƣƚШċƚШċШĦċƖĤŸŰШĦċƓƣƨƖĲШċŰĬШƚƣŸƖċŊĲЮШÑőĲШƚƣƖĲċůШŸŉШ
ƖĲŢĲĦƣШƽċƣĲƖШŔƚШƣƖĲċƣċĤũĲШŔŰШċШƽċƚƣĲƽċƣĲƖШƣƖĲċƣůĲŰƣШƚǃƚƣĲůЮ 

 

 

 

§ƻĲƖШΥΜӖШĬĲĦƖĲċƚĲШŔŰШ9§ЋШĲůŔƚƚŔŸŰƚ 

ÑőĲШĲŰĲƖŊǃШĦŸŰƚƨůƓƣŔŸŰШŸŉШEƻċĦШcǃĬƖŸÑƖĲċƣҀШŔƚШŢƨƚƣШċШŉƖċĦƣŔŸŰШŸŉШċШĦŸŰƻĲŰƣŔŸŰċũШ
ƽċƚƣĲШőċŰĬũŔŰŊШƓƖŸĦĲƚƚШƽŔƣőШƣőĲƖůċũШĬƖǃĲƖƚЮШ ĬĬŔŰŊШƣŸШƣőċƣШƣőĲШŉċĦƣШƣőċƣШƣőĲШ



ΦΞ 
 

ƓƖŸĦĲƚƚШĬŸĲƚШŰŸƣШŔŰƻŸũƻĲШċŰǃШŔŰĦŔŰĲƖċƣŔŸŰЯШůĲċŰƚШƣőċƣШcǃĬƖŸÑƖĲċƣҀШƓƖŸĬƨĦĲƚШŸŰũǃШ
ċШƚůċũũШƓŸƖƣŔŸŰШŸŉШ9§ΞШĲůŔƚƚŔŸŰƚЮ 

ÉƨƚƣċŔŰċĤũĲШƽċƚƣĲШůċŰċŊĲůĲŰƣШŉŸƖШƓċƚƚĲŰŊĲƖШƻĲƚƚĲũƚ 

EƻċĦШcǃĬƖŸÑƖĲċƣҀШŔƚШċƻċŔũċĤũĲШŉŸƖШůŸƚƣШƓċƚƚĲŰŊĲƖШƻĲƚƚĲũƚЯШŉƖŸůШƚůċũũШĲǂƓĲĬŔƣŔŸŰШ
ƻĲƚƚĲũƚШċũũШƣőĲШƽċǃШƣŸШƣőĲШũċƖŊĲƚƣШĦƖƨŔƚĲШƚőŔƓƚЮШÑőĲШƚŸũƨƣŔŸŰШőĲũƓƚШƣŸШƖĲĬƨĦĲШƣőĲШ
ǰĲĲƣ֥ƚШĲŰƻŔƖŸŰůĲŰƣċũШŉŸŸƣƓƖŔŰƣШċŰĬШůĲĲƣШƣőĲШ~ ÅÂ§xШ ŰŰĲǂШféШċŰĬШéШƖĲŊƨũċƣŔŸŰƚЮ 

EƻċĦШcǃĬƖŸÑƖĲċƣҀШƓƖŸĦĲƚƚШŔƚШċũƚŸШƚƨŔƣċĤũĲШŉŸƖШũċŰĬрĤċƚĲĬШƚŸũƨƣŔŸŰƚЯШƽőĲƖĲШŸƖŊċŰŔĦШ
ƚŔĬĲШƚƣƖĲċůƚШċƖĲШŊĲŰĲƖċƣĲĬЮ 

  



ΦΟ 
 

ΞЮΞЮ fŰŊĲũŔċ 

fŰŊĲũŔċ37ШĦŸůƓċŰǃШƚƨƓƓũŔĲƚШŔŰĬƨƚƣƖŔċũШcÑ9ШƓũċŰƣƚШƽŔƣőШŔƣƚШŸƽŰШċŰĬШƓċƣĲŰƣĲĬШƣĲĦőŰŸũŸŊǃШ
ыÑĲĦŰŸũŸŊŖċЮfŰŊĲũŔċcÑ9ЮҍЮÑƖċŰƚŉŸƖůċĦŔŹŰЮĬĲЮÅĲƚŔĬƨŸƚЮEŰЮ ĲŊŸĦŔŸƚЮÉŸƚƣĲŰŔĤũĲƚЯШŰЮĬЮьа 

 

 

 

fŰƓƨƣШůċƣĲƖŔċũƚ 

fŰŊĲũŔċѣƚШcÑ9ШƓũċŰƣШƓƖŸĦĲƚƚĲƚШůŔǂƣƨƖĲƚШŸŉШŸƖŊċŰŔĦШƽċƚƣĲШŉƖŸůШĬŔǭĲƖĲŰƣШŸƖŔŊŔŰƚШċŰĬШ
őƨůŔĬŔƣǃШũĲƻĲũƚШƽŔƣőŸƨƣШƓƖŔŸƖШƓƖĲрƣƖĲċƣůĲŰƣЮ 

fƣШċũƚŸШƓƖĲƻĲŰƣƚШŸĬŸƨƖШƓƖŸĤũĲůƚШċŰĬШƖĲĬƨĦĲƚШƽċƚƣĲШƣƖċŰƚƓŸƖƣЯШċũũŸƽŔŰŊШŉŸƖШůŸƖĲШ
ĲĦŸŰŸůŔĦċũШċŰĬШƚƨƚƣċŔŰċĤũĲШůċŰċŊĲůĲŰƣЮ 

ÑőĲШcÑ9ШÂũċŰƣ 

ÑőĲШƓũċŰƣШŔƚШůŸĬƨũċƖШċŰĬШƚĦċũċĤũĲЮ 

ÂũċŰƣШƚŔǍĲШċĬŢƨƚƣĲĬШƣŸШċƻċŔũċĤũĲШƖĲƚŔĬƨĲЮ 

ƨƣŸůċƣĲĬШƓƖŸĦĲƚƚЮ 

ìŔƣőŸƨƣШĲǂƣĲƖŰċũШƣőĲƖůċũШĲŰĲƖŊǃШŰĲĲĬƚЮ 

ÉőŸƖƣШƖĲƣƨƖŰШŸŰШŔŰƻĲƚƣůĲŰƣЮ 

ÂƖŸĬƨĦƣƚШŸĤƣċŔŰĲĬ 

ÑőĲШőǃĬƖŸĦőċƖШƓƖŸĬƨĦĲĬШŔƚШċШőŔŊőрƻċũƨĲШƚŸũŔĬШĤŔŸƓƖŸĬƨĦƣЯШƖŔĦőШŔŰШĦċƖĤŸŰШċŰĬШ
őǃĬƖŸŊĲŰЮШÑőŔƚШŊƨċƖċŰƣĲĲƚШċШƽŔĬĲШċŰĬШĬŔƻĲƖƚŔǯĲĬШůċƖťĲƣШĬĲůċŰĬЯШĦŸůƓũǃŔŰŊЯШ
ċůŸŰŊШŸƣőĲƖƚЯШƽŔƣőШƣőĲШƚƓĲĦŔǯĦċƣŔŸŰƚШŸŉШfÉ§оΝΤΞΞΡоΥЮ 

 
37ШőƣƣƓƚаооƽƽƽЮŔŰŊĲũŔċЮĦŸůоĲŰоƣĲĦŰŸũŸŊŔċШ 

https://www.ingelia.com/en/tecnologia


ΦΠ 
 

cÑ9ШũŔƕƨŔĬШĲǭũƨĲŰƣШőċƚШċШƻċũƨċĤũĲШĤŔŸŰƨƣƖŔĲŰƣШĦŸŰƣĲŰƣЯШċŰĬШĦċŰШĤĲШƨƚĲĬШċƚШċШ
ŉĲƖƣŔũŔǍĲƖШŸƖШċƚШċШƚƨĤƚƣƖċƣĲШŔŰШċŰċĲƖŸĤŔĦШĬŔŊĲƚƣŔŸŰШƓũċŰƣƚЯШŔŰĦƖĲċƚŔŰŊШůĲƣőċŰĲШ
ƓƖŸĬƨĦƣŔŸŰЮ 

 

ШcÑ9Ш ƓũċŰƣШ ŔŰШ fůůŔŰŊőċůЯШ
Öu 

?ĲůŸŰƚƣƖċƣŔŸŰШƓũċŰƣШŉŸƖШƣőĲШ
ÖuШůċƖťĲƣЯШŊƖĲĲŰШċŰĬШŸƖŊċŰŔĦШ
ƽċƚƣĲ 

ΝШ cÑ9Ш ůŸĬƨũĲШ ƽŔƣőШ ƓŸƚƣр
ƣƖĲċƣůĲŰƣШĲƕƨŔƓůĲŰƣ 

 ŸůŔŰċũШƣƖĲċƣůĲŰƣШĦċƓċĦŔƣǃаШ
ΜЮΣШ ƣŸŰƚоőŸƨƖШ ŸŉШ ŸƖŊċŰŔĦШ
ƖĲƚŔĬƨĲƚ 

cǃĬƖŸĦőċƖШ ƓŸƽĬĲƖШ ŰŸůŔŰċũШ
ĦċƓċĦŔƣǃаШΝΡΜШťŊƚоőŸƨƖ 

fŰШŸƓĲƖċƣŔŸŰШƚŔŰĦĲШΞΜΝΥЮ 

 

Ш ƚƨƚƣċŔŰċĤũĲШ ƚŸũƨƣŔŸŰШ ŉŸƖШ
ĬŔŊĲƚƣċƣĲƚ 

ŰċĲƖŸĤŔĦШ ĬŔŊĲƚƣŔŸŰШ ƓũċŰƣƚШ
ĦċŰШ ƓƖŸĦĲƚƚШ ƣőĲШ ĬŔŊĲƚƣċƣĲƚШ
ƓƖŸĬƨĦĲĬШƣŸШƻċũŸƖŔƚĲШƣőĲůШŔŰШ
ĤŔŸрƓƖŸĬƨĦƣƚЮ 

 

 

 

 

 

  



ΦΡ 
 

ΞЮΟЮ ]ĲŰĲƚĲƣШÂŸƽĲƖƓũċŰƣƚШ§ǃ 

]ĲŰĲƚĲƣШÂŸƽĲƖƓũċŰƣƚШ§ǃ38ШŸǭĲƖƚШƖĲŰĲƽċĤũĲШĲŰĲƖŊǃШƣĲĦőŰŸũŸŊǃШƚŸũƨƣŔŸŰШыÅĲŰĲƽċĤũĲЮ
EŰĲƖŊǃЮÑĲĦőŰŸũŸŊǃЯШŰЮĬЮьа 

ÉŸũƨƣŔŸŰ 

]ĲŰĲƚĲƣШƖĲŰĲƽċĤũĲШĲŰĲƖŊǃШƚŸũƨƣŔŸŰƚШƓŸƽĲƖШƚůċũũШƣŸƽŰƚЯШŔŰĬƨƚƣƖǃШƚĲĦƣŸƖШŸƖШŉċƖůШ
ŊƖŔĬƚШƽŔƣőШĲǂƣĲŰĬċĤũĲШƚǃƚƣĲůШŉŸƖШƽőĲŰШĲũĲĦƣƖŔĦŔƣǃШĦŸŰƚƨůƓƣŔŸŰШŔŰĦƖĲċƚĲƚЮШÑőĲƚĲШ
ƚŸƨƖĦĲƚШƓŸƽĲƖШċũũШċƓƓũŔċŰĦĲƚШĦŸŰŰĲĦƣĲĬШƣŸШƣőĲШőǃĤƖŔĬШŊƖŔĬШƽőŔũĲШĦőċƖŊŔŰŊШƣőĲШ
ĤċƣƣĲƖǃШĤċŰťШƨƚŔŰŊШƣőĲШĲǂĦĲƚƚШƓŸƽĲƖШŉŸƖШŉƨƣƨƖĲШƨƚĲЮ 

cǃĤƖŔĬШŸǭрŊƖŔĬШƚǃƚƣĲů 

ÉƣċŰĬċũŸŰĲШőǃĤƖŔĬШŊƖŔĬШƚǃƚƣĲůƚШƓƖŸƻŔĬĲШŊƖŔĬрƕƨċũŔƣǃШĲũĲĦƣƖŔĦŔƣǃШƚƨƓƓũǃШŉŸƖШŸǭрŊƖŔĬШ
ċƖĲċƚЮШ ]ĲŰĲƚĲƣШƓƖŸƻŔĬĲƚШ őǃĤƖŔĬШ ƚǃƚƣĲůƚШ ƽŔƣőШ ĤŔŸůċƚƚШ ŊċƚŔǯĦċƣŔŸŰЯШ ƚŸũċƖШ
ƓőŸƣŸƻŸũƣċŔĦƚЯШƽŔŰĬШƣƨƖĤŔŰĲƚЯШĤċƣƣĲƖǃШĤċŰťƚШċŰĬШŊĲŰĲƖċƣŸƖƚЮШÑőĲШƚĲƣрƨƓШŔƚШƣċŔũŸƖĲĬШ
ƣŸШŉƨũũǃШƨƣŔũŔǍĲШƣőĲШũŸĦċũШƖĲŰĲƽċĤũĲШĲŰĲƖŊǃШƖĲƚŸƨƖĦĲƚШċŰĬШƓƖŸƻŔĬĲШŉƖĲĲШƖĲũŔċĤũĲШ
ĲũĲĦƣƖŔĦŔƣǃШŉŸƖШŸǭрŊƖŔĬШċƖĲċƚШƽŔƣőŸƨƣШŰĲĲĬШŉŸƖШĲǂƓĲŰƚŔƻĲШŊƖŔĬШĲǂƣĲŰƚŔŸŰƚШċŰĬШ
ƓŸũũƨƣŔŰŊШŉŸƚƚŔũШŉƨĲũƚЮ 

7ŔŸůċƚƚШ]ċƚŔǯĦċƣŔŸŰ 

ÑőĲƖůċũШŊċƚŔǯĦċƣŔŸŰШƣƨƖŰƚШĤŔŸůċƚƚШŸƖШƽċƚƣĲШŉƨĲũШŔŰƣŸШƓƖŸĬƨĦĲƖШŊċƚЯШƽőŔĦőШĦċŰШ
ƣőĲŰШĤĲШƨƚĲĬШŔŰШőĲċƣШċŰĬШƓŸƽĲƖШƓƖŸĬƨĦƣŔŸŰЮШÑőĲШŉƨĲũШĦċŰШŸƖŔŊŔŰċƣĲШŉƖŸůШƽŸŸĬЯШ
ŉŸƖĲƚƣƖǃШƽċƚƣĲƚШċŰĬШċŊƖŔĦƨũƣƨƖċũШƖĲƚŔĬƨĲƚЮШÑőĲШĲŰĲƖŊǃШĦċŰШĤĲШƨƚĲĬШċƚШőĲċƣШŔŰШ
ŔŰĬƨƚƣƖŔċũШƓƖŸĦĲƚƚĲƚЯШċƚШĲũĲĦƣƖŔĦŔƣǃШƨƚŔŰŊШŊċƚШĲŰŊŔŰĲШŸƖШŊċƚШƣƨƖĤŔŰĲЯШŸƖШŔŰШĦŸůĤŔŰĲĬШ
őĲċƣШċŰĬШƓŸƽĲƖШы9cÂьШƓƖŸĬƨĦƣŔŸŰЮШ9ŸůĤŔŰĲĬШőĲċƣШċŰĬШƓŸƽĲƖШƓƖŸĬƨĦƣŔŸŰШŔƚШƻĲƖǃШ
ĲǭŔĦŔĲŰƣЯШċũũŸƽŔŰŊШůŸƖĲШƣőċŰШΦΜӖШŸŉШƣőĲШĲŰĲƖŊǃШĦŸŰƣĲŰƣƚШŸŉШƣőĲШŉƨĲũШƣŸШĤĲШ
őċƖŰĲƚƚĲĬЮ 
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ΦΣ 
 

ΞЮΠЮ cŸÉƣШ]ƖŸƨƓ 

cŸÉƣШ]ƖŸƨƓ39ШŸǭĲƖƚШ]ċƚŔǯĦċƣŔŸŰШƚǃƚƣĲůƚШы]ċƚŔǯĦċƣŔŸŰЮҍЮcŸÉƣЮEŰĲƖŊǃЮÉǃƚƣĲůƚЯШŰЮĬЮьа 

ƚШċШƣƨƖŰрťĲǃШƚƨƓƓũŔĲƖШŸŉШƚƨƚƣċŔŰċĤũĲШĲŰĲƖŊǃШƓũċŰƣƚЯШcŸÉƣќƚШůċŔŰШŉŸĦƨƚШŔƚШŸŰШ
ċƓƓũŔĦċƣŔŸŰƚШƽőĲƖĲШƣőĲШƚǃŰŊċƚШŔƚШĤƨƖŰĲĬШƣŸШƓƖŸĬƨĦĲШƚƣĲċůШŉŸƖШƨƚĲШŔŰШċШƚƣĲċůШ
ƣƨƖĤŔŰĲЮШcŸÉƣЯШŔŰШĦŸůĤŔŰċƣŔŸŰШƽŔƣőШƓċƖƣŰĲƖƚЯШŔƚШĬĲƻĲũŸƓŔŰŊШċŰĬШĬĲůŸŰƚƣƖċƣŔŰŊШċШ
ƣĲĦőŰŸũŸŊǃШƽőĲƖĲШƣőĲШƓƖŸĬƨĦĲĬШŊċƚШŔƚШƨƚĲĬШŔŰШŊċƚШĲŰŊŔŰĲƚЮШìĲШƓƖŸƻŔĬĲШƣőĲШ
ŉŸũũŸƽŔŰŊШƣǃƓĲƚШŸŉШŊċƚŔǯĦċƣŔŸŰШƚǃƚƣĲůƚа 

¶ ÉƣċŰĬċƖĬШŊċƚŔǯĦċƣŔŸŰШƓũċŰƣƚШыΝрΡШƣоőь 
¶ ÉƓĲĦŔċũƣǃШƓũċŰƣƚШыӂΡШƣоőь 
 

 

 

ÑĲĦőŰŸũŸŊǃШƚƨŔƣċĤũĲШŉŸƖШѣĬŔǭŔĦƨũƣШŉƨĲũƚѣ 

ÉĲƻĲƖċũШŉƨĲũƚШũŔťĲШƚƣƖċƽЯШƚƨŰǰŸƽĲƖШőƨƚťƚЯШċŰĬШŊƖċƚƚĲƚШċƖĲШĬŔǭŔĦƨũƣШƣŸШƓƖŸĦĲƚƚШŔŰШ
ĦŸůĤƨƚƣŔŸŰШƚǃƚƣĲůƚШĬƨĲШƣŸШƣőĲШũŸƽШůĲũƣŔŰŊШƣĲůƓĲƖċƣƨƖĲƚШŸŉШƣőĲШċƚőĲƚШċŰĬШƣőĲШ
ŉŸƨũŔŰŊШ ŸŉШ ƣőĲШ ĬŸƽŰƚƣƖĲċůШ ĤŸŔũĲƖШ ĦŸůƓŸŰĲŰƣƚЮШ fŰШ ƣőĲШ ǰƨŔĬŔǍĲĬШ ĤĲĬШ ŊċƚŔǯĲƖШ
ƣĲůƓĲƖċƣƨƖĲƚШĦċŰШĤĲШĦŸŰƣƖŸũũĲĬШċƣШũĲƻĲũƚШċƚШũŸƽШċƚШΤΡΜШтШΥΜΜШ҄9ЮШÉŔŰĦĲШƣőĲШƚǃŰŊċƚШ
ŔƚШĦŸůĤƨƚƣĲĬШċƣШőŔŊőШƣĲůƓĲƖċƣƨƖĲƚШŔŰШƣőĲШƚǃŰŊċƚШĤƨƖŰĲƖЯШŰŸШƓƖŸĤũĲůƚШƽŔƣőШ
ĲůŔƚƚŔŸŰƚШƽŔũũШċƖŔƚĲЮШ7ŸŔũĲƖШŉŸƨũŔŰŊШŔŰШĦŸůĤƨƚƣŔŸŰШƚǃƚƣĲůƚШŔƚШůċŔŰũǃШĦċƨƚĲĬШĤǃШƣőĲШ
ƓƖĲƚĲŰĦĲШŸŉШċũťċũŔШůĲƣċũƚШы ċЯШuЯШÂьШŔŰШƣőĲШǰƨĲШŊċƚƚĲƚЮШfŰШƣőĲШcŸÉƣШŊċƚŔǯĲƖШĦŸŰĦĲƓƣЯШ
ƣőĲШƓƖŸĬƨĦĲĬШƚǃŰŊċƚШǯƖƚƣШŔƚШĦŸŸũĲĬШĬŸƽŰШƣŸШċƖŸƨŰĬШΡΜΜШ҄9ЮШÑőĲŰЯШƣőĲШċƚőШŔƚШ
ƖĲůŸƻĲĬШċŰĬШƣőĲШƚǃŰŊċƚШŔƚШĤƨƖŰĲĬЮШ ƣШƣőĲƚĲШũŸƽШƣĲůƓĲƖċƣƨƖĲƚЯШƣőĲШċũťċũŔШůĲƣċũƚШ
ĦŸŰĬĲŰƚĲШŸŰШƣőĲШċƚőШƓċƖƣŔĦũĲƚШċŰĬШċƖĲШƖĲůŸƻĲĬШŉƖŸůШƣőĲШƚǃŰŊċƚШƽŔƣőШƣőĲШċƚőЮШ?ƨĲШ
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ΦΤ 
 

ƣŸШƣőŔƚШƖĲůŸƻċũШŸŉШċũťċũŔШůĲƣċũƚЯШŰŸШĲǂĦĲƚƚŔƻĲШŉŸƨũŔŰŊШĦċŰШƣċťĲШƓũċĦĲШŔŰШƣőĲШĤŸŔũĲƖЯШ
ŔŰĦƖĲċƚŔŰŊШƖĲũŔċĤŔũŔƣǃШċŰĬШĬĲĦƖĲċƚŔŰŊШůċŔŰƣĲŰċŰĦĲШĦŸƚƣƚЮ 

ƚШċŰШĲǂċůƓũĲЯШŔŰШċШĦŸŰƻĲŰƣŔŸŰċũШƚǃƚƣĲůШĤƨƖŰŔŰŊШƚƨŰǰŸƽĲƖШőƨƚťЯШƣőĲШĤŸŔũĲƖШőċƚШ
ƣŸШĤĲШƚƣŸƓƓĲĬШĲƻĲƖǃШƣƽŸШƣŸШŉŸƨƖШƽĲĲťƚШŔŰШŸƖĬĲƖШƣŸШůċŰƨċũũǃШĦũĲċŰШƣőĲШőĲċƣр
ĲǂĦőċŰŊŔŰŊШƚƨƖŉċĦĲƚЮШfŰШŊĲŰĲƖċũЯШċШĤŸŔũĲƖШƚƣŸƓШƖĲƕƨŔƖĲƚШƣƽŸШƣŸШŉŸƨƖШĬċǃƚШƣŸШĦŸŸũШ
ĬŸƽŰЯШĦũĲċŰЯШċŰĬШƚƣċƖƣШƨƓШċŊċŔŰЮШ ШŊċƚŔǯĲƖШĤŸŔũĲƖШƚǃƚƣĲůШĦċŰШĤĲШŸƓĲƖċƣĲĬШŉŸƖШ
ƚĲƻĲƖċũШůŸŰƣőƚШĤĲƣƽĲĲŰШůċŔŰƣĲŰċŰĦĲШƚƣŸƓƚЮ 

  



ΦΥ 
 

ΞЮΡЮ §ƖċŰŔĦĦŸШxƣĬШыĲĦŸE EÅ]òШìċƚƣĲрƣŸрEŰĲƖŊǃь 

§ƖŊċŰŔĦĦŸШxƣĬШŸǭĲƖƚ40ШƽċƚƣĲрƣŸрĲŰĲƖŊǃШƚǃƚƣĲůШы§ƖŊċŰŔĦĦŸЮҍЮEĦŸE EÅ]òЮҍЮìċƚƣĲцƣŸц
EŰĲƖŊǃЯШŰЮĬЮьа 

ĲĦŸE EÅ]òШìċƚƣĲрƣŸрEŰĲƖŊǃ 

ШƽċƚƣĲШƣŸШĲŰĲƖŊǃШыìΞEьШƚǃƚƣĲůЯШƽőŔĦőШƨƚĲƚШċШŊċƚŔǯĲƖШƣŸШƓƖŸĬƨĦĲШŉƨĲũШƣŸШŊĲŰĲƖċƣĲШ
ĲũĲĦƣƖŔĦŔƣǃШċŰĬШƣőĲƖůċũШĲŰĲƖŊǃЮ 

ƚШċŰШŸƓƣŔŸŰċũШŉĲċƣƨƖĲЯШѣѣĲĦŸE EÅ]òѣШĦċŰШĤĲШŔŰƣĲŊƖċƣĲĬШƽŔƣőШƣőĲШĲĦŸcEÅ§ШƨŰŔƣШŉŸƖШ
ƓƖŸĬƨĦŔŰŊШċŰĬШĦċƓƣƨƖŔŰŊШƣőĲШ9§ΞШĲůŔƚƚŔŸŰƚШŉƖŸůШƣőĲШĲĦŸE EÅ]òЮШfƣШŔƚШĦċƓƣƨƖĲĬШ
ŔŰƣŸШċШĦŸůƓƖĲƚƚĲĬШũŔƕƨŔĬШŉŸƖůШƣőƨƚШůċťŔŰŊШƣőĲШĲŰƣŔƖĲШƓƖŸĦĲƚƚШĦċƖĤŸŰШŰĲŊċƣŔƻĲШ
ƣőƨƚШőĲũƓŔŰŊШůĲĲƣШŰĲƣрǍĲƖŸШƣċƖŊĲƣƚЮШÑőĲШĦċƓƣƨƖĲĬШ9§ΞШĤĲĦŸůĲƚШċŰŸƣőĲƖШƚċũĲċĤũĲШ
ĦŸůůŸĬŔƣǃШċŰĬШƨƚƨċĤũĲШŔŰШůċŰǃШċƓƓũŔĦċƣŔŸŰƚШƚƨĦőШċƚШƖĲŉƖŔŊĲƖċŰƣЮ 

 

 

 

cŸƽШŔƣШƽŸƖťƚ 

ÑőĲШƓƖŸĦĲƚƚШƚƣċƖƣƚШĤǃШŉĲĲĬŔŰŊШŉĲĲĬƚƣŸĦťШŔŰƣŸШƣőĲШŊċƚŔǯĲƖЯШƽőŔĦőШƓƖŸĬƨĦĲƚШƚǃŰŊċƚЮШ
fƣШŊŸĲƚШƣőƖŸƨŊőШċШƣƽŸрƚƣċŊĲШĦũĲċŰрƨƓШƓƖŸĦĲƚƚШĤĲŉŸƖĲШƨƚĲĬШċƚШċШŉƨĲũШŉŸƖШƓƖŸĬƨĦŔŰŊШ
ĦŸůĤŔŰĲШőĲċƣШċŰĬШƓŸƽĲƖШы9cÂьЮШÑőĲШĲǂőċƨƚƣШŉƖŸůШƣőĲШ9cÂШŔƚШƓƨůƓĲĬШŔŰƣŸШƣőĲШ
ƓƖŔůċƖǃШċĲƖŸĤŔĦШĬŔŊĲƚƣĲƖШƣċŰťШċŰĬШƓċƚƚĲƚШƣőƖŸƨŊőШċШƚĲĦŸŰĬċƖǃШċĲƖŸĤŔĦШĬŔŊĲƚƣĲƖЮШfƣШ
ŔƚШƣőĲŰШƣƖĲċƣĲĬШŔŰШċШƽĲƣрƚĦƖƨĤĤĲƖШċŰĬШċШƖĲŊĲŰĲƖċƣŔƻĲШĦċƣċũǃƚƣШƚĦƖƨĤĤĲƖШĤĲŉŸƖĲШ
ĤĲŔŰŊШƖĲũĲċƚĲĬШŔŰƣŸШċƣůŸƚƓőĲƖĲЮ 

[ƨĲũ 

ÑőĲШŊċƚŔǯĲƖШƓƖŸĦĲƚƚШƓƖŸĬƨĦĲƚШőǃĬƖŸŊĲŰШċŰĬШĤĲĦŸůĲƚШŉƨĲũШŉŸƖШƣőĲШ9cÂЮШ9ċƖĤŸŰШ
ĬŔŸǂŔĬĲШċŰĬШŰŔƣƖŸŊĲŰШċƖĲШċũƚŸШƓƖŸĬƨĦĲĬЮШ7ŸƣőШƣőĲƚĲШŊċƚĲƚШċƖĲШŰŸŰрĦŸůĤƨƚƣŔĤũĲЯШ
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