
 

 
?ƖċŊŸŰĬĲƖШΝΦЯШ xрΡΡΡΠШ]~ 
éċũťĲŰƚƽċċƖĬЯШÑőĲШ ĲƣőĲƖũċŰĬƚ 
 
ÑĲũШШШШШШ 
EůċŔũШ 
ìĲĤШШШШ 

аШҼΟΝШΠΦΤШΡΠΞШΡΞΤ 
аШŔŰŉŸѻĬőċƣĲĦЮŰũШ 
аШƽƽƽЮĬőċƣĲĦЮŰũ 

 

ƓƓũŔĦċƣŔŸŰЮÂƖŸĦĲĬƨƖĲЮÉƓĲĦŔǯĦċƣŔŸŰЮ 
 

?őċƣĲĦШÂé9ШÂũƨŊШƽŔƣőШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖ 
 

?őċƣĲĦЮ?ŸĦƨůĲŰƣЮ ŸджЮ?c ΧΤΨц ÂÉцÂxé9 
 

ÅĲƻЮ ?ċƣĲ Éƣċƣƨƚ ÂƖĲƓċƖĲĬШĤǃ ÅĲƻŔĲƽĲĬШĤǃ ƓƓƖŸƻĲĬШĤǃ 
ΜΠ ΞΡЮΜΥЮΞΜΞΠ ÅĲũĲċƚĲĬ ÅЮШ9ŸƖƚƣĲŰ 7ЮШ7ũŸťǂ EЮШ?ŸŸƖŰ 

ѿ?hċteĦ BéЮШÑőĲ folloƽiŰŊШdocƨůenƣ sőalũ bĲ coŰsiĬĲreĬ ċƚ copyrigőƣ aŰĬ tőĲ deƚigŰ rigőƣ reƚerveĬЮШ9oƓyiŰŊШanĬоoƖ diƚcloƚurĲ oŉ tőĲ 
informċtioŰ coŰtċiŰeĬ ƽithiŰ tőĲШfolloƽiŰŊШdocƨůeŰƣ tŸ aŰǃ tőŔrd-ƓartyЯШotőeƖ tőaŰ ƚpecificċllǃ foƖ tőĲ pƨrpoƚĲ oŉ thĲ proŢecƣ iƚ forĤiĬdeŰ 
ƽitőouƣ prioƖ ƽritteŰ ƓermiƚsioŰ oŉ tőĲ proprietorЮ 
 

 
 
 
 

 

 

 
   

 

 

 
 
 



 
ÅĲƻŔƚŔŸŰаШΜΠ 

?ŸĦƨůĲŰƣШÅĲŉаШ?c ΠΝΡр ÂÉрÂxé9 
 

?ŔƚĦũċŔůĲƖЮŸŉЮũŔċĤŔũŔƣǃжШEƻĲƖǃШĲǭŸƖƣШőċƚШĤĲĲŰШůċĬĲШƣŸШĲŰƚƨƖĲШƣőċƣШƣőĲШŔŰŉŸƖůċƣŔŸŰШŔŰШƣőŔƚШĬŸĦƨůĲŰƣШŔƚШċĦĦƨƖċƣĲШ
ċŰĬШĦŸƖƖĲĦƣШƣŸШƣőĲШĤĲƚƣШŸŉШŸƨƖШťŰŸƽũĲĬŊĲЯШĦŸƖƖĲĦƣШċƣШƣőĲШĬċƣĲШŸŉШƓƨĤũŔĦċƣŔŸŰЮШcŸƽĲƻĲƖЯШ?őċƣĲĦШ7ЮéЮШĦċŰŰŸƣШĤĲШ
őĲũĬШƖĲƚƓŸŰƚŔĤũĲШŉŸƖШĦŸŰƚĲƕƨĲŰĦĲƚШƣőċƣШŉŸũũŸƽШŉƖŸůШƣőĲШĦũċŔůƚШƣőċƣШƽĲƖĲШůċĬĲШŔŰШƣőŔƚШĬŸĦƨůĲŰƣЮ 
 
?ŸШŰŸƣШĦċƖƖǃШŸƨƣШċŰǃШƖĲƓċŔƖƚШŸƖШůŸĬŔǯĦċƣŔŸŰƚШŸŰШƣőĲШĲƕƨŔƓůĲŰƣШƽŔƣőŸƨƣШĦŸŰƚƨũƣŔŰŊШ?őċƣĲĦШ7ЮéЮЯШĬŸŔŰŊШƚŸШƽŔũũШ
ŔŰƻċũŔĬċƣĲШƣőĲШŊƨċƖċŰƣĲĲЮШÑőĲШŊƨċƖċŰƣĲĲШŔƚШċũƚŸШŔŰƻċũŔĬċƣĲĬШŔŉШċĦĦŔĬĲŰƣƚШċŰĬШĬċůċŊĲШŸŉШċŰǃШŉŸƖůШċƖĲШĦċƨƚĲĬШċƚШ
ċШƖĲƚƨũƣШŸŉШŔůƓƖŸƓĲƖШƨƚĲШċŰĬоŸƖШŰŸƣШŸĤĲǃŔŰŊШƣőĲШƽċƖŰŔŰŊƚШŔŰШŊĲŰĲƖċũШċƚШĲǂƓũċŔŰĲĬШŔŰШƣőŔƚШƨƚĲƖШŊƨŔĬĲЮШ?őċƣĲĦШ7ЮéЮШ
ċĦĦĲƓƣƚШŰŸШƖĲƚƓŸŰƚŔĤŔũŔƣǃШŉŸƖШċŰǃШƓĲƖƚŸŰċũШċĦĦŔĬĲŰƣƚШċƚШċШĦŸŰƚĲƕƨĲŰĦĲШŸŉШŰŸƣШŉŸũũŸƽŔŰŊШƣőĲШƚċŉĲƣǃШŔŰƚƣƖƨĦƣŔŸŰƚШ
ċŰĬШƽċƖŰŔŰŊƚЮШÑőŔƚШŔƚШċũƚŸШƣőĲШĦċƚĲШŉŸƖШĦŸŰƚĲƕƨĲŰƣŔċũШũŸƚƚШŔŰШċŰǃШŉŸƖůЮ 
 ÂċŊĲШΞШŸŉШΝΤ 

]ĲŰĲƖċũШfŰŉŸƖůċƣŔŸŰ 
EƕƨŔƓůĲŰƣ Âé9ШÂũƨŊШƽŔƣőШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖ 
ÉƨƓƓũŔĲƖШ ċůĲ ?őċƣĲĦШ7ЮéЮ 
ÑĲũĲƓőŸŰĲШ ŸЮ ҼΟΝШΠΦΤШΡΠΞШΡΞΤ 
9ŸŰƣċĦƣШĲůċŔũШċĬĬƖĲƚƚ ŔŰŉŸѻĬőċƣĲĦЮŰũ 

 
 
ÉċŉĲƣǃШÅĲƕƨŔƖĲůĲŰƣƚ 
ÑőĲƚĲШċƖĲШŊĲŰĲƖċũШŊƨŔĬĲũŔŰĲƚЯШċũũШƓĲƖƚŸŰŰĲũШŔŰƻŸũƻĲĬШƚőŸƨũĬШċĬőĲƖĲШƣŸШƣőĲШƚċŉĲƣǃШƖĲƕƨŔƖĲůĲŰƣƚШŸŉШƣőĲШ
ƓċƖƣŔĦƨũċƖШũŸĦċƣŔŸŰШċƣШƽőŔĦőШƣőĲǃШċƖĲШƓĲƖŉŸƖůŔŰŊШƣőĲŔƖШŸƓĲƖċƣŔŸŰƚЮШ 
 
?őċƣĲĦШƖĲĦŸůůĲŰĬƚШƽĲċƖŔŰŊШŸŉШƚƨŔƣċĤũĲШÂÂEШƽőŔũĲШőċŰĬũŔŰŊШƣőĲŔƖШƓƖŸĬƨĦƣƚЮШÑőŔƚШŔŰĦũƨĬĲƚШŊũŸƻĲƚЯШƚċŉĲƣǃШ
ƚőŸĲƚЯШƚċŉĲƣǃШŊũċƚƚĲƚЯШƚċŉĲƣǃШőĲũůĲƣЯШőĲċƖŔŰŊШƓƖŸƣĲĦƣŔŸŰШċŰĬШƚƨŔƣċĤũĲШƽŸƖťШĦũŸƣőŔŰŊЮШ 
 
ÑőĲШƽŸƖťŔŰŊШċƖĲċƚШƚőŸƨũĬШĤĲШťĲƓƣШƣŔĬǃШċƣШċũũШƣŔůĲƚШŔŰШŸƖĬĲƖШƣŸШůŔŰŔůŔǍĲШƣőĲШƖŔƚťШŸŉШƣƖŔƓƚШċŰĬШƚũŔƓƚЮ 
 
ũũШ ƓĲƖƚŸŰŰĲũШ ŔŰƻŸũƻĲĬШ ƚőŸƨũĬШ ƨƚĲШ ƚƨŔƣċĤũĲШ ůċŰƨċũШ őċŰĬũŔŰŊШ ƣĲĦőŰŔƕƨĲƚШ ċŰĬШ ŉŸũũŸƽШ ŔŰĬƨƚƣƖǃШ

ƖĲĦŸůůĲŰĬĲĬШŊƨŔĬĲũŔŰĲƚШŉŸƖШũŔŉƣŔŰŊШċŰĬШůŸƻŔŰŊЯШƚƨĦőШċƚШƣőŸƚĲШĬĲƚĦƖŔĤĲĬШŔŰШљEƖŊŸŰŸůŔĦШ]ƨŔĬĲũŔŰĲƚШŉŸƖШ
~ċŰƨċũШ~ċƣĲƖŔċũШcċŰĬũŔŰŊњШƓƨĤũŔƚőĲĬШĤǃШƣőĲШ ċƣŔŸŰċũШfŰƚƣŔƣƨƣĲШŉŸƖШ§ĦĦƨƓċƣŔŸŰċũШÉċŉĲƣǃШċŰĬШcĲċũƣőШ
ыÂƨĤũŔĦċƣŔŸŰШΞΜΜΤрΝΟΝьЯШŸƖШƣőŸƚĲШŸƣőĲƖƽŔƚĲШƓƖĲƚĦƖŔĤĲĬШĤǃШƣőĲШĦũŔĲŰƣЮШШ 
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?ŸĦƨůĲŰƣШÅĲŉаШ?c ΠΝΡр ÂÉрÂxé9 
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fŰƚƣċũũċƣŔŸŰШŸŉШƣőĲШÂé9ШƓũƨŊШƽŔƣőШĤĲƻĲũШƓƖŸƣĲĦƣŸƖ ................................ ................................ ................  Ρ 

§ƓƣŔŸŰШΝаШfŰƚƣċũũŔŰŊШƣőĲШÂé9ШÂũƨŊШƣŸŊĲƣőĲƖШƽŔƣőШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖ ................................ .....................  Σ 

§ƓƣŔŸŰШΞаШfŰƚƣċũũŔŰŊШƣőĲШÂé9ШÂũƨŊШ[ŔƖƚƣЯШŉŸũũŸƽĲĬШĤǃШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖ ................................ .............  ΝΜ 

ÂƖŸƓĲƖШƻƚЮШfůƓƖŸƓĲƖШfŰƚƣċũũċƣŔŸŰШŸŉШƣőĲШ9ũċůƓŔŰŊШ9ũŔƓ ................................ ................................ ...... ΝΠ 

ÅĲůŸƻċũШŸŉШƣőĲШÂé9ШÂũƨŊШƽŔƣőШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖ ................................ ................................ .................  ΝΡ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 
ÅĲƻŔƚŔŸŰаШΜΠ 

?ŸĦƨůĲŰƣШÅĲŉаШ?c ΠΝΡр ÂÉрÂxé9 
   

ÂċŊĲШΠШŸŉШΝΤ 
 

fŰƣƖŸĬƨĦƣŔŸŰ 
ÑőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШċŰĬШÂé9ШÂũƨŊШŸǭĲƖШƖŸĤƨƚƣШƚŸũƨƣŔŸŰƚШĬĲƚŔŊŰĲĬШƣŸШƚċŉĲŊƨċƖĬШƓŔƓĲШĲŰĬƚШŉƖŸůШ
ĲŰƻŔƖŸŰůĲŰƣċũШĬċůċŊĲЯШĦŸŰƣċůŔŰċƣŔŸŰЯШċŰĬШůĲĦőċŰŔĦċũШŔůƓċĦƣШĬƨƖŔŰŊШƣƖċŰƚƓŸƖƣċƣŔŸŰЯШƚƣŸƖċŊĲЯШċŰĬШ
őċŰĬũŔŰŊЮШEŰŊŔŰĲĲƖĲĬШƽŔƣőШĬƨƖċĤŔũŔƣǃШċŰĬШĲċƚǃШŔŰƚƣċũũċƣŔŸŰШŔŰШůŔŰĬЮ 
 
ÑőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШƚőŔĲũĬƚШƣőĲШĤĲƻĲũĲĬШĲŰĬƚШŸŉШƓŔƓĲƚШŉƖŸůШƓŸƣĲŰƣŔċũШĬċůċŊĲЯШĲŰƚƨƖŔŰŊШƣőċƣШƣőĲШĦƖŔƣŔĦċũШ
ƽĲũĬрƓƖĲƓШċƖĲċƚШƖĲůċŔŰШŔŰƣċĦƣШċŰĬШŉƖĲĲШŉƖŸůШĬĲŰƣƚЯШĦŸƖƖŸƚŔŸŰЯШŸƖШŸƣőĲƖШŉŸƖůƚШŸŉШĬĲƣĲƖŔŸƖċƣŔŸŰЮШÑőŔƚШ
ƓƖŸƣĲĦƣŔŸŰШŔƚШĲƚƚĲŰƣŔċũШŉŸƖШůċŔŰƣċŔŰŔŰŊШƣőĲШŔŰƣĲŊƖŔƣǃШŸŉШƓŔƓĲШĲŰĬШƓƖĲƓċƖċƣŔŸŰƚЯШőĲũƓŔŰŊШƣŸШƖĲĬƨĦĲШĦŸƚƣũǃШ
ƖĲƓċŔƖƚШċŰĬШĲŰƚƨƖŔŰŊШƖĲċĬŔŰĲƚƚШŉŸƖШŸŰрƚŔƣĲШƽĲũĬŔŰŊШċŰĬШŔŰƚƣċũũċƣŔŸŰЮ 
 
ÑőĲШÂé9ШÂũƨŊШƚĲƖƻĲƚШċƚШċШƚĲĦƨƖĲШċŰĬШƚŰƨŊрǯƣШĦċƓШƣőċƣШƚĲċũƚШŸǭШƣőĲШŔŰŰĲƖШƓŔƓĲШĬŔċůĲƣĲƖЯШƓƖĲƻĲŰƣŔŰŊШ
ŉŸƖĲŔŊŰШƓċƖƣŔĦũĲƚЯШůŸŔƚƣƨƖĲЯШċŰĬШĬĲĤƖŔƚШŉƖŸůШĲŰƣĲƖŔŰŊШƣőĲШƓŔƓĲЮШÑőĲШÂé9ШÂũƨŊШŔƚШĤŸƣőШũŔŊőƣƽĲŔŊőƣШċŰĬШ
ƖĲƚŔƚƣċŰƣШ ƣŸШ ĦŸƖƖŸƚŔŸŰЯШ ĦŸŰƣƖŔĤƨƣŔŰŊШ ƣŸШ ũŸŰŊрũċƚƣŔŰŊШ ƓĲƖŉŸƖůċŰĦĲШ ƨŰĬĲƖШ ƻċƖŔŸƨƚШ ĲŰƻŔƖŸŰůĲŰƣċũШ
ĦŸŰĬŔƣŔŸŰƚЮ 
 
ÑőŔƚШĬŸĦƨůĲŰƣШŸƨƣũŔŰĲƚШƣőĲШƚƣĲƓрĤǃрƚƣĲƓШƓƖŸĦĲĬƨƖĲШŉŸƖШƣőĲШĦŸƖƖĲĦƣШċƓƓũŔĦċƣŔŸŰШŸŉШƣőĲШÂé9ШÂũƨŊШƽŔƣőШ
7ĲƻĲũШÂƖŸƣĲĦƣŸƖШƨƚŔŰŊШƣőĲШőċůůĲƖШċŰĬШƓŔĦťы[ŔŊƨƖĲШΝьЯШċŰĬШĦũċůƓы[ŔŊƨƖĲШΞьШůĲƣőŸĬЮШÑőĲƚĲШŔŰƚƣƖƨĦƣŔŸŰƚШ
ƚƓĲĦŔǯĦċũũǃШċĬĬƖĲƚƚШƣőĲШƨƚĲШŸŉШƣőĲƚĲШƣŸŸũƚШŉŸƖШŔŰƚƣċũũċƣŔŸŰШċŰĬШƖĲůŸƻċũЯШĤƨƣШĬŸШŰŸƣШĦŸƻĲƖШƣőĲШƨƚĲШŸŉШƣőĲШ
?őċƣĲĦШ9ũċůƓŔŰŊШÑŸŸũШы[ŔŊƨƖĲШΟьЮШ 
 
ÑőĲШ9ũċůƓŔŰŊШÑŸŸũШŔƚШċШƚƓĲĦŔċũŔǍĲĬШĬĲƻŔĦĲШĬĲƚŔŊŰĲĬШƣŸШċƨƣŸůċƣĲШƣőĲШƓƖĲƚƚŔŰŊШĬŸƽŰШŸŉШƣőĲШĦũċůƓŔŰŊШĦũŔƓШ
ĬƨƖŔŰŊШƣőĲШċƓƓũŔĦċƣŔŸŰШƓƖŸĦĲƚƚЮШÑőŔƚШƣŸŸũШŔƚШŸŉƣĲŰШƨƚĲĬШŔŰШũċƖŊĲрƚĦċũĲШƓƖŸŢĲĦƣƚШƽőĲƖĲШůƨũƣŔƓũĲШĤĲƻĲũƚШŰĲĲĬШ
ƣŸШĤĲШċƓƓũŔĲĬШĲǭŔĦŔĲŰƣũǃШċŰĬШƽŔƣőШůŔŰŔůċũШůċŰƨċũШĲǭŸƖƣЮШ7ǃШċƨƣŸůċƣŔŰŊШƣőĲШĦũċůƓŔŰŊШƓƖŸĦĲƚƚЯШŔƣШőĲũƓƚШ
ĲŰƚƨƖĲШĦŸŰƚŔƚƣĲŰƣШċƓƓũŔĦċƣŔŸŰШċŰĬШƖĲĬƨĦĲƚШƣőĲШƓőǃƚŔĦċũШƚƣƖċŔŰШŸŰШŸƓĲƖċƣŸƖƚЯШůċťŔŰŊШŔƣШŔĬĲċũШŉŸƖШƓƖŸŢĲĦƣƚШ
ƽŔƣőШċШőŔŊőШƻŸũƨůĲШŸŉШƓŔƓĲƚЮШfŉШƣőĲШ9ũċůƓŔŰŊШÑŸŸũШŔƚШƖĲƕƨŔƖĲĬШŉŸƖШǃŸƨƖШƓƖŸŢĲĦƣЯШƓũĲċƚĲШƖĲŉĲƖШƣŸШƣőĲШƚƓĲĦŔǯĦШ
ÂÉШŉŸƖШŔƣƚШĦŸƖƖĲĦƣШƨƚċŊĲЮ 

 

ÅĲƕƨŔƖĲĬШEƕƨŔƓůĲŰƣ 
ÑőĲШÂé9ШÂũƨŊШƽŔƣőШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШĦċŰШĤĲШċƓƓũŔĲĬШċŰĬШƖĲůŸƻĲĬШƨƚŔŰŊШƣőĲШŉŸũũŸƽŔŰŊШƓƖŸĬƨĦƣƚа 
ΝЮ cċůůĲƖШċŰĬШÂŔĦťШы[ŔŊƨƖĲШΝь 
[ŸƖШċƓƓũǃŔŰŊШŸŰũǃЯШƣőĲШőċůůĲƖШŔƚШŰĲĦĲƚƚċƖǃЯШŉŸƖШƖĲůŸƻċũШƣőĲШƓŔĦťШőċƚШƣŸШĤĲШƨƚĲĬШŔŰШĦŸůĤŔŰċƣŔŸŰШ
ƽŔƣőШƣőĲШőċůůĲƖЮ 

ΞЮ 9ũċůƓШы[ŔŊƨƖĲШΞь 
[ŸƖШƚċŉĲШċƓƓũŔĦċƣŔŸŰШŉŸƖШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖƚШċŰĬШƓũƨŊƚШŉŸƖШΟΜњШŸƖШũċƖŊĲƖШƓŔƓĲƚШ?őċƣĲĦШƖĲĦŸůůĲŰĬƚШƣőĲШ
ƨƚĲШŸŉШċШĦũċůƓЮШÑőŔƚШƣŸŸũШŸǭĲƖƚШǃŸƨШċШőĲũƓŔŰŊШőċŰĬШƽőĲŰШċƓƓũǃŔŰŊШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШċŰĬШƓũƨŊЮШÑőĲШ
ƣŸŸũШťĲĲƓƚШƣőĲШƚŸũƨƣŔŸŰШŔŰШƓŸƚŔƣŔŸŰЯШũĲċƻŔŰŊШĤŸƣőШőċŰĬƚШŉƖĲĲШŉŸƖШǯǂċƣŔŰŊШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШŔŰШƣőĲШ
ƓŔƓĲрĲŰĬЮШ 

 

   
Figure 1. Hammer and Pick  Figure 2. Clamp  Figure 3. Clamping Tool 
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ÂċŊĲШΡШŸŉШΝΤ 
 

fŰƚƣċũũċƣŔŸŰШŸŉШƣőĲШÂé9ШƓũƨŊШƽŔƣőШĤĲƻĲũШƓƖŸƣĲĦƣŸƖ 
[ŔƣƣŔŰŊШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖƚШċŰĬШÂé9ШÂũƨŊƚШŔŰƣŸШƣőĲШƓŔƓĲƚШĦċŰШĤĲШĬŸŰĲШĤǃШŸŰĲШƓĲƖƚŸŰЮШÑőĲШ7ĲƻĲũШ
ÂƖŸƣĲĦƣŸƖƚШċŰĬШƓũƨŊƚШĦċŰШĤĲШċƓƓũŔĲĬШŸŰШƚƣċĦťĲĬШƓŔƓĲƚШŸƖШĬŔƖĲĦƣũǃШċŉƣĲƖШƓƖŸĬƨĦƣŔŸŰоĦŸċƣŔŰŊШŸŉШƓŔƓĲƚЮШ
?őċƣĲĦќƚШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШÑŸŸũƚĲƣШŔŰĦũƨĬĲƚШƣőĲШƣŸŸũƚШƣőċƣШċƖĲШŰĲĲĬĲĬШƣŸШŔŰƚƣċũũШċŰĬШƖĲůŸƻĲШƣőĲШ7ĲƻĲũШ
ÂƖŸƣĲĦƣŸƖШċŰĬШƣőĲШƓũƨŊШŸŰШƣőĲШƓŔƓĲШĲŰĬЮШ[ŔŊƨƖĲШΠШĤĲũŸƽШƚĦőĲůċƣŔĦċũũǃШƚőŸƽƚШőŸƽШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШ
ċŰĬШƣőĲШƓũƨŊШċƖĲШƣŸШĤĲШŔŰƚƣċũũĲĬШƨƚŔŰŊШċШőċůůĲƖЮ 
 
ìőĲŰШŔŰƚƣċũũŔŰŊШƣőĲШÂé9ШÂũƨŊШċŰĬШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖЯШƣőĲƖĲШċƖĲШƣƽŸШůċŔŰШċƓƓƖŸċĦőĲƚШƣŸШĦŸŰƚŔĬĲƖЮШ§ƓƣŔŸŰШΝШ
ŔŰƻŸũƻĲƚШŔŰƚĲƖƣŔŰŊШƣőĲШĤĲƻĲũШƓƖŸƣĲĦƣŸƖШŔŰƣŸШƣőĲШÂé9ШÂũƨŊШǯƖƚƣЯШĦƖĲċƣŔŰŊШċШƚŔŰŊũĲШƨŰŔƣШƣőċƣШŔƚШƣőĲŰШƓũċĦĲĬШ
ŔŰƣŸШƣőĲШƓŔƓĲЮШÑőŔƚШůĲƣőŸĬШĦċŰШőĲũƓШĲŰƚƨƖĲШĤŸƣőШƓċƖƣƚШċƖĲШċũŔŊŰĲĬШċŰĬШƚĲĦƨƖĲũǃШƓŸƚŔƣŔŸŰĲĬШĤĲŉŸƖĲШ
ŔŰƚƣċũũċƣŔŸŰЮШ§ƓƣŔŸŰШΞШƣċťĲƚШƣőĲШŸƓƓŸƚŔƣĲШċƓƓƖŸċĦőЯШƽőĲƖĲШƣőĲШÂé9ШÂũƨŊШŔƚШƓũċĦĲĬШĬŔƖĲĦƣũǃШŔŰƣŸШƣőĲШƓŔƓĲШ
ǯƖƚƣЯШŉŸũũŸƽĲĬШĤǃШƣőĲШċĬĬŔƣŔŸŰШŸŉШƣőĲШĤĲƻĲũШƓƖŸƣĲĦƣŸƖЮШÑőŔƚШċũũŸƽƚШŉŸƖШůŸƖĲШǰĲǂŔĤŔũŔƣǃШŔŰШċĬŢƨƚƣŔŰŊШĲċĦőШ
ĦŸůƓŸŰĲŰƣШŔŰĬŔƻŔĬƨċũũǃШƽŔƣőŔŰШƣőĲШƓŔƓĲЮШ7ŸƣőШůĲƣőŸĬƚШőċƻĲШƣőĲŔƖШĤĲŰĲǯƣƚЯШċŰĬШĦőŸŸƚŔŰŊШƣőĲШĤĲƚƣШŸƓƣŔŸŰШ
ĬĲƓĲŰĬƚШŸŰШƣőĲШƚƓĲĦŔǯĦШƖĲƕƨŔƖĲůĲŰƣƚШŸŉШƣőĲШŢŸĤЮШ[ŔŊƨƖĲШΠШĤĲũŸƽШƚĦőĲůċƣŔĦċũũǃШƚőŸƽƚШƣőĲШĬŔǭĲƖĲŰƣШ
ŸƓƣŔŸŰƚЮ 
 

 

[ŔŊƨƖĲШΠЮШÉĦőĲůċƣŔĦċũũǃШŸƻĲƖƻŔĲƽШÂé9ШÂũƨŊШƽŔƣőШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШŔŰƚƣċũũċƣŔŸŰШ  
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ÂċŊĲШΣШŸŉШΝΤ 
 

§ƓƣŔŸŰШΝаШfŰƚƣċũũŔŰŊШƣőĲШÂé9ШÂũƨŊШƣŸŊĲƣőĲƖШƽŔƣőШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖ 
 
ÉƣĲƓШΝаШÂũċĦĲШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШŔŰШƣőĲШÂé9ШÂũƨŊЮ 
xċǃШƣőĲШÂé9ШÂũƨŊШŸŰШċШǰċƣШƚƨƖŉċĦĲШŉŸƖШĲċƚǃШŔŰƚƣċũũċƣŔŸŰШŸŉШƣőĲШĤĲƻĲũЮ 

 
 
ÂũċĦĲШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШŔŰШƣőĲШÂé9ШÂũƨŊЮШ~ċťĲШƚƨƖĲШƣőĲШŸƓĲŰŔŰŊШŔŰШƣőĲШƣĲŰĬŸŰШŔƚШċƣШƣőĲШƚċůĲШƓũċĦĲШċƚШ
ƣőĲШŸƓĲŰŔŰŊШŔŰШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖЮШĬĬŔƣŔŸŰċũũǃЯШĲŰƚƨƖĲШƣőċƣШŔƣќƚШǰċƣШċŊċŔŰƚƣШƣőĲШÂé9ШÂũƨŊШċũũШċũŸŰŊШŔƣƚШ
ĦŔƖĦƨůŉĲƖĲŰĦĲЮ 
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ÉƣĲƓШΞаШÂũċĦĲШƣőĲШ9ũċůƓŔŰŊШ9ũŔƓШŔŰШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖЮ 
xŔŉƣШƣőĲШƖŔŊőƣШƚŔĬĲШŸŉШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШƚũŔŊőƣũǃШŸƨƣШŸŉШƣőĲШÂé9ШÂũƨŊШċŰĬШǯƣШċШĦũŔƓШĬŔċŊŸŰċũũǃШŔŰШĤĲƣƽĲĲŰШ
ĤŸƣőШũŔƓƚЮШ 

 
 
ìőĲŰШƣőĲШĦũŔƓШŔƚШĦŸƖƖĲĦƣũǃШƓŸƚŔƣŔŸŰĲĬШƓƨƚőШƣőĲШƖŔŊőƣШƚŔĬĲШĤċĦťШŔŰƣŸШƣőĲШÂé9ШÂũƨŊШƨŰƣŔũШƣőĲШĤĲƻĲũШŔƚШ
ĦŸůƓũĲƣĲũǃШǰċƣШċŊċŔŰƚƣШƣőĲШÂé9ШÂũƨŊЮШ 
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ÉƣĲƓШΟаШÂũċĦĲШÂé9ШÂũƨŊШƽŔƣőШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШŔŰШƣőĲШƓŔƓĲЮ 
ìŔƣőШĤŸƣőШőċŰĬƚШƓũċĦĲШƣőĲШÂé9ШÂũƨŊШƽŔƣőШ7ĲƻĲũШŔŰƣŸШƣőĲШƓŔƓĲЮШfƣШŔƚШƖĲĦŸůůĲŰĬĲĬШƣŸШƓũċĦĲШƣőĲШŸƓĲŰŔŰŊШ
ŸŉШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШċƣШƣőĲШΣШŸќĦũŸĦťШƓŸƚŔƣŔŸŰЮ 

 
 
ÉƣĲƓШΠаШcċůůĲƖШƣőĲШ9ũċůƓŔŰŊШ9ũŔƓШǰċƣЮ 
~ċťĲШƚƨƖĲШƣŸШőċůůĲƖШƣőĲШ9ũċůƓŔŰŊШ9ũŔƓШĲƻĲŰũǃШǰċƣШŸŰШĤŸƣőШƚŔĬĲƚЮ 
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ÉƣĲƓШΡаШÑċƓШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШĦŸůƓũĲƣĲũǃШŔŰƣŸШƣőĲШƓŔƓĲа 
~ċťĲШƚƨƖĲШŔƣќƚШǰċƣШċŊċŔŰƚƣШƣőĲШƓŔƓĲШĤĲƻĲũШċũũШċũŸŰŊШŔƣƚШĦŔƖĦƨůŉĲƖĲŰĦĲЮ 

 
 
ÉƣĲƓШΣаШcċůůĲƖШĬŸƽŰШƣőĲШǰċƓƚа 

 
 
ÑőĲШŔŰƚƣċũũċƣŔŸŰШŸŉШƣőĲШÂé9ШÂũƨŊШƽŔƣőШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖШŔƚШĦŸůƓũĲƣĲЮШ 
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ÂċŊĲШΝΜШŸŉШΝΤ 
 

§ƓƣŔŸŰШΞаШfŰƚƣċũũŔŰŊШƣőĲШÂé9ШÂũƨŊШ[ŔƖƚƣЯШŉŸũũŸƽĲĬШĤǃШƣőĲШ7ĲƻĲũШÂƖŸƣĲĦƣŸƖ 
 
ÉƣĲƓШΝаШÂũċĦŔŰŊШƣőĲШÂé9ШÂũƨŊШŔŰШƣőĲШƓŔƓĲ 
ÂũċĦĲШƣőĲШÂé9ШÂũƨŊШŔŰƣŸШƣőĲШƓŔƓĲШĲŰĬЮШ~ċťĲШƚƨƖĲШŔƣШǯƣƚШŔŰШċƚШƚƣƖċŔŊőƣШċƚШƓŸƚƚŔĤũĲЮШ ŰШċĬƻŔĦĲШŔƚШƣŸШůċťĲШ
ƚƨƖĲШƣőĲШŸƓĲŰŔŰŊШŔŰШƣőĲШƖƨĤĤĲƖШƣĲŰĬŸŰШŔƚШƓũċĦĲĬШŔŰШƣőĲШƓŔƓĲШċƣШƣőĲШљΣШŸќĦũŸĦťШƓŸƚŔƣŔŸŰњЮШ[ŸũĬШƣőĲШƣċƖƓċƨũŔŰШ
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