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ΝЮШ~ċƣĲƖŔċũƚШċŰĬШ~ĲƣőŸĬƚ 
ÅĲċŊĲŰƣƚШċŰĬШƚŸũƻĲŰƣƚаШÅĲċŊĲŰƣƚШċŰĬШƚŸũƻĲŰƣƚШƽĲƖĲШƓƨƖĦőċƚĲĬШŔŰШƣőĲШőŔŊőĲƚƣШŊƖċĬĲШŸŉШ

ƓƨƖŔƣǃШ ċƻċŔũċĤũĲЮШ ?ƖǃШ ƚŸũƻĲŰƣƚШ ƽĲƖĲШ ƓƨƖĦőċƚĲĬШ ŉƖŸůШ ÉŔŊůċр ũĬƖŔĦőШ ыÑċƨŉťŔƖĦőĲŰЯШ

]ĲƖůċŰǃьЮШÑĲĦőŰŔĦċũШƚŸũƻĲŰƣƚШƽĲƖĲШĬŔƚƣŔũũĲĬШĤĲŉŸƖĲШƨƚĲЮШcÂx9рŊƖċĬĲШƚŸũƻĲŰƣƚШőċƻĲШĤĲĲŰШ

ƨƚĲĬШŉŸƖШƓőŸƣŸƚƽŔƣĦőŔŰŊШċŰĬШťŔŰĲƣŔĦƚШƚƣƨĬŔĲƚЮШ[ŸƖШĦŸũƨůŰШĦőƖŸůċƣŸŊƖċƓőǃЯШĬŔƚƣŔũũĲĬШ

ƚŸũƻĲŰƣƚШőċƻĲШĤĲĲŰШƨƣŔũŔǍĲĬЮШÉŸũƻĲŰƣƚШŉŸƖШƣőĲШ ~ÅШůĲċƚƨƖĲůĲŰƣƚШƽĲƖĲШƚƨƓƓũŔĲĬШĤǃШ

?ĲƨƣĲƖŔŸШыuċƚƣĲũũċƨŰЯШ]ĲƖůċŰǃьШŸƖШEƨƖŔƚŸƣŸƓШыÉċċƖĤƖƬĦťĲŰЯШ]ĲƖůċŰǃьЮ 

9őƖŸůċƣŸŊƖċƓőǃаШÑx9ШƽċƚШƓĲƖŉŸƖůĲĬШŸŰШΜЮΞΡ ůůШƚŔũŔĦċрŊĲũШΣΜШ[ШƓũċƣĲƚШƽŔƣőШċШΞΡΠШŰůШ

ǰƨŸƖĲƚĦĲŰĦĲШŔŰĬŔĦċƣŸƖШŉƖŸůШ~ĲƖĦťШы?ċƖůƚƣċĬƣЯШ]ĲƖůċŰǃьЮШÑőĲШƚƨĤƚƣċŰĦĲШĬĲƣĲĦƣŔŸŰШƣŸŸťШ

ƓũċĦĲШĤǃШũŔŊőƣШƽŔƣőШƽċƻĲũĲŰŊƣőƚШŸŉШΞΡΠШŰůШċŰĬШΟΣΜШŰůЮШ ŸŰрÖéрċĦƣŔƻĲШƚƨĤƚƣċŰĦĲƚШőċƻĲШ

ĤĲĲŰШƻŔƚƨċũŔǍĲĬШĤǃШƣőĲШŉŸũũŸƽŔŰŊШÑx9ШƚƣċŔŰƚаШŰŔŰőǃĬƖŔŰШƚŸũƨƣŔŸŰШыΝЮΡШŊШŰŔŰőǃĬƖŔŰЯШΟШůxШ

ċĦĲƣŔĦШċĦŔĬШŔŰШΝΜΜ ůxШŰрĤƨƣċŰŸũьШŸƖШƓŸƣċƚƚŔƨůШƓĲƖůċŰŊċŰċƣĲШƚŸũƨƣŔŸŰШыΟЮΜ ŊШu~Ű§ΠЯШ

ΞΜ Ŋ uΞ9§ΟШċŰĬШΞЮΡ ůxШ ċ§cШыΝΜӖьШŔŰШΠΜΜШůxШƽċƣĲƖьШċŰĬШŊĲŰƣũĲШőĲċƣŔŰŊШċŉƣĲƖƽċƖĬƚЮШ 

[ũċƚőШĦŸũƨůŰШĦőƖŸůċƣŸŊƖċƓőǃШƽċƚШƓĲƖŉŸƖůĲĬШƨƚŔŰŊШƚŔũŔĦċрŊĲũШŸŉШƣőĲШƣǃƓĲШ]ĲĬƨƖċŰҀШÉŔ ΣΜШ

ыΠΜрΣΟ ͓ ůШůĲƚőШ ÉÑ~ьШƓƨƖĦőċƚĲĬШŉƖŸůШ~ĲƖĦťШы?ċƖůƚƣċĬƣЯШ]ĲƖůċŰǃьЮШ9ŸũƨůŰƚШƽĲƖĲШ

ƓċĦťĲĬШƽŔƣőШƽĲƣШƚŔũŔĦċШŊĲũШċŰĬШƣőĲШƚċůƓũĲƚШƽĲƖĲШũŸċĬĲĬШċƚШċШĦŸŰĦĲŰƣƖċƣĲĬШƚŸũƨƣŔŸŰШŸƖШċƚШ

ċШƚŔũŔĦċШƓċĬЮ 

 ~ÅШƚƓĲĦƣƖŸƚĦŸƓǃаШΝcЯШΝΟ9ЯШċŰĬШΝΦ[Ш ~ÅШƚƓĲĦƣƖċШƽĲƖĲШƖĲĦŸƖĬĲĬШŸŰШΟΜΜШŸƖШΠΜΜШ~cǍШ

ƚƓĲĦƣƖŸůĲƣĲƖƚбШΝΟ9р ~ÅШƚƓĲĦƣƖċШƽĲƖĲШŸĤƣċŔŰĲĬШŸŰШΝΜΝШŸƖШΤΡШ~cǍШŔŰƚƣƖƨůĲŰƣƚЮШΝcШ

ĦőĲůŔĦċũШƚőŔŉƣƚШыь͑ШċƖĲШƖĲƓŸƖƣĲĬШŔŰШƓċƖƣƚШƓĲƖШůŔũũŔŸŰШыƓƓůьШƖĲũċƣŔƻĲШƣŸШ?~É§рĬΩШы͑ӀШΞЮΡΜШ

ƓƓůьЯШ9?Ο§?ШыӀ͑ШΟЮΟΝШƓƓůьЯШ9?9ũΟШы͑ӀШΤЮΞΣШƓƓůьЯШŸƖШ9?Ο9 ШыӀ͑ШΝЮΦΠШƓƓůьШċƚШŔŰƣĲƖŰċũШ

ƖĲŉĲƖĲŰĦĲƚЮШΝΟ9Ш͑ШċƖĲШƖĲƓŸƖƣĲĬШŔŰШƓƓůШƽŔƣőШ?~É§рĬΩШы͑ӀШΤΤЮΣΤШƓƓůьЯШ9?Ο9 ШыӀ͑ШΝΝΥЮΞΣЯШ

ΝЮΟΞШƓƓůьШċƚШŔŰƣĲƖŰċũШƖĲŉĲƖĲŰĦĲƚЮШΝΦ[Ш ~ÅШƚƓĲĦƣƖċШƽĲƖĲШůĲċƚƨƖĲĬШƽŔƣőŸƨƣШċŰǃШŔŰƣĲƖŰċũШ

ƚƣċŰĬċƖĬШƣŸШƕƨċũŔƣċƣŔƻĲũǃШĦŸŰǯƖůШƣőĲШƚƣƖƨĦƣƨƖĲШċŰĬШƓƨƖŔƣǃШŸŉШƣőĲШĬĲƚŔƖĲĬШƓƖŸĬƨĦƣЮШ 

~ÉоcÅ~ÉаШEũĲĦƣƖŸŰШƚƓƖċǃШŔŸŰŔƚċƣŔŸŰШůċƚƚШƚƓĲĦƣƖŸůĲƣƖǃШыEÉfр~ÉьШċŰĬШőŔŊőрƖĲƚŸũƨƣŔŸŰШEÉfШ

ыcÅр~ÉьШƽĲƖĲШƓĲƖŉŸƖůĲĬШŸŰШċШůċñŔƚШŸƖШ~ŔĦƖŸÑ§[ШƚƓĲĦƣƖŸůĲƣĲƖШŉƖŸůШ7ƖƨťĲƖШы7ƖĲůĲŰШ

]ĲƖůċŰǃьЮ 

ÖéрéŔƚШƚƓĲĦƣƖŸƚĦŸƓǃаШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖŸƚĦŸƓǃШƽċƚШƓĲƖŉŸƖůĲĬШŸŰШċШÉƓĲĦŸƖĬШ

ÉΣΜΜШŸƖШsċƚĦŸШéрΣΤΜШŔŰШƕƨċƖƣǍШĦƨƻĲƣƣĲƚШыƓċƣőШΝЮΜΜШĦůьШċƣШċШĦŸŰƣƖŸũũĲĬШƣĲůƓĲƖċƣƨƖĲШŸŉШ

ΞΜ ҄ 9ЮШ~ŸũċƖШĲǂƣŔŰĦƣŔŸŰШĦŸĲǭŔĦŔĲŰƣƚШыь͒ШƽĲƖĲШĬĲƣĲƖůŔŰĲĬШĤǃШǯƣƣŔŰŊШƣőĲШƚũŸƓĲШŸŉШċĤƚŸƖĤċŰĦĲШ
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ĬĲƓĲŰĬĲŰĦǃШ ƣŸШ ƣőĲШ ĦŸŰĦĲŰƣƖċƣŔŸŰШ ƣċťĲŰШ ŉƖŸůШ ċƣШ ũĲċƚƣШ ƣőƖĲĲШ ƚĲƓċƖċƣĲШ ĬŔũƨƣŔŸŰƚЮШ

ÂőŸƣŸŔƚŸůĲƖŔƚċƣŔŸŰШƽċƚШůĲċƚƨƖĲĬШƨŰĬĲƖШΟΣΡШыċƣШĦŸŰĦĲŰƣƖċƣŔŸŰШΝΞЮΡШ~͙ьШŸƖШΠΠΡШŰůШыċƣШ

ĦŸŰĦĲŰƣƖċƣŔŸŰШΡΜШ~͙ьШŔƖƖċĬŔċƣŔŸŰШċƣШΞΡШӖШŸƖШΝΜШӖШŔŰƣĲŰƚŔƣǃЮ 

ΞЮШÉǃŰƣőĲƚŔƚ 

ΞЮΝ ]ĲŰĲƖċũШÂƖŸĦĲĬƨƖĲШΝШƣŸШƚǃŰƣőĲƚŔǍĲШΟрыΞрƓőĲŰǃũőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲр
ΞЯΠрĬŔŸŰĲƚ 

 

ÑőĲШƚǃŰƣőĲƚŔƚШƽċƚШċĬŸƓƣĲĬШŉƖŸůШìĲƚƣŸŰШĲƣЮċũЮΝШÑőĲШƚƣċƖƣŔŰŊШĦŸůƓŸƨŰĬШыΝΜЮΤΠШůůŸũЯШΝЮΜШ

ĲƕЮьШƽċƚШĬŔƚƚŸũƻĲĬШŔŰШ Ħ§cШыΝΣЮΝШůxьШċŰĬШc9ũШыΝΞ ůЯШΞЮΡШůxьШċŰĬШŔŰШƽċƣĲƖШĬŔƚƚŸũƻĲĬШ

 ċ §ΞШыΜЮΥΦШŊЯШůůŸũЯШΝЮΟШĲƕЮьШƽċƚШċĬĬĲĬШċŉƣĲƖШĦŸŸũŔŰŊШƣŸШΜ҄9ЮШÑőĲШůŔǂƣƨƖĲШƽċƚШƚƣŔƖƖĲĬШŉŸƖШ

ΠΡШůŔŰƨƣĲƚШċŰĬШƣőĲŰШċĬĬĲĬШĬƖŸƓƽŔƚĲШƣŸШċШƚŸũƨƣŔŸŰШŸŉШƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲШыΝЮΠШůxЯШΝΠЮΜШ

ůůŸũЯШΝЮΟШĲƕЮьШċŰĬШ ċ§ ĦШыΞЮΣΠШŊЯШΟΞЯΞΞШůůŸũЯ ΟЮΜШĲƕЮьШŔŰШƽċƣĲƖШыΣЮΠ ůxьШċŰĬШEƣ§cШыΝΜЮΤШ

ůxьЮШ ŉƣĲƖШƚƣŔƖƖŔŰŊШŉŸƖШΝШőŸƨƖШƣőĲШƚŸũƨƣŔŸŰШƽċƚШƻċĦƨƨůШǯũƣƖċƣĲĬШƣŸШĦŸũũĲĦƣШƣőĲШǃĲũũŸƽШƚŸũŔĬЮШ

fƣШƽċƚШƽċƚőĲĬШƽŔƣőШƽċƣĲƖЯШƽċƣĲƖоEƣ§cШыΝаΝьШċŰĬШőĲǂċŰĲШċŰĬШĬƖŔĲĬШŔŰЮƻċĦƨŸЮ 

ΟрыΞрÂőĲŰǃũőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲ 

òŔĲũĬаШΜЮΥΡШŊШыΠЮΝΡШůůŸũЯШΟΥШӖьЮШΝcр ~ÅШыΠΜΜШ~cǍЯШ?~É§ҽĬΣьаШШ͑

ыƓƓůьШӀШΝΠЮΜΡШыƚЯШΝcьЯШΤЮΡΦШтШΤЮΡΠШыůЯШΞcьЯШΤЮΠΣ ШΤЮΟΦШыůЯШΞcьЯШ

ΤЮΞΞ тШΤЮΝΣШыůЯШΝcьЯШΞЮΠΠШыƚЯШΣcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ?~É§ҽĬΣьаШШ͑ыƓƓůьШӀШΝΦΣЮΡЯШΝΠΝЮΥЯШ

ΝΟΟЮΟЯШΝΞΦЮΣЯШΝΞΡЮΠЯШΝΝΣЮΟЯШΟΝЮΞЯШΞΣЮΡЮШ~ÉыEfьШůоǍаШΞΜΡЮΝШя~ҼcѐҼЯШΞΞΤЮΝШя~Ҽ ċѐҼЮШÑőĲШ

ƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΞЯΟ 

ΟрыΞрыΠр[ũƨŸƖŸƓőĲŰǃũьőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲ 

òŔĲũĬаШΞЮΝΣШŊШыΦЮΤΝШůůŸũЯШΦΜШӖьЮШΝcр ~ÅШыΠΜΜШ~cǍЯШ?~É§ҽĬΣьаШШ͑

ыƓƓůьШӀШΝΠЮΜΟШыƚЯШΝcьЯШΤЮΣΡШтШΤЮΡΦШыůЯШΞcьЯШΤЮΟΜтШΤЮΞΟШыůЯШΞcьЯШΞЮΠΟШ

ыƚЯШΣcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ?~É§ҽĬΣьаШ ͑ыƓƓůьШӀШΝΦΣЮΠЯШΝΣΜЮΦЯШ

ΝΡΥЮΡЯШΝΟΥЮΡЯШΝΟΥЮΠЯШΝΟΟЮΟЯШΝΝΥЮΞЯШΝΝΥЮΝЯШΝΝΣЮΠЯШΝΝΣЮΞЯШΟΝЮΜЯШΞΣЮΠЮШΝΦ[р ~ÅШыΞΥΞ ~cǍЯШ
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?~É§рĬΣьаШШ͑ыƓƓůьШӀШрΝΝΤЮΠЮШ~ÉыEfьШůоǍаШΞΞΟЮΝШя~ҼcѐҼЯШΞΠΡЮΝШя~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШ

ċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΟ 

ΟрыΞрыΠрcǃĬƖŸǂǃƓőĲŰǃũьőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲ 

òŔĲũĬаШΜЮΣΜШŊШыΞЮΤΞШůůŸũЯШΞΡШӖьЮШΝcр ~ÅШыΟΜΜШ~cǍЯШ?~É§ҽĬΣьаШШ͑

ыƓƓůьШӀШΝΠЮΠΦШыƚЯШΝcьЯШΦЮΣΡШыƚЯШΝcьЯШΤЮΠΣШтШΤЮΠΜШыůЯШΞcьЯШΣЮΥΤ тШΣЮΤΦШ

ыůЯШΞcьЯШΞЮΠΡШыƚЯШΟcьЯШΞЮΟΤШыƚЯШΟcьЮШΝΟ9р ~ÅШыΤΡШ~cǍЯШ?~É§ҽĬΣьаШ

Ш͑ыƓƓůьШӀШΝΦΣЮΜЯШΝΡΡЮΦЯШΝΟΟЮΤЯШΝΟΞЮΝЯШΝΝΥЮΝЯШΝΝΣЮΝЯШΟΝЮΝЯШΞΣЮΠЮШ~ÉыEfьШůоǍаШΞΠΟЮΝШя~Ҽ ċѐҼЮШ

ÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΟ 

ΟрыΞрыΠр7ƖŸůŸƓőĲŰǃũьőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲ 

òŔĲũĬаШΞЮΡΤШŊШыΦЮΜΦШůůŸũЯШΥΡШӖьШΝcр ~ÅШыΠΜΜШ~cǍЯШ9?9ũΟьаШ

 ͑ыƓƓůьШӀШΝΠЮΣΡШыƚЯШΝcьЯШΤЮΡΞШтШΤЮΠΥШыůЯШΞcьЯШΤЮΞΤШыĬЯШsШӀШΤЮΜШcǍЯШΞcьЯШ

ΞЮΡΦШыƚЯШΟcьЯШΞЮΠΤШыƚЯШΟcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ9?9ũΟьаШ ͑ыƓƓůьШӀШ

ΝΦΥЮΟЯШΝΦΤЮΜЯШΝΠΜЮΥЯШΝΟΟЮΣЯШΝΟΞЮΥЯШΝΝΥЮΤЯШΝΝΤЮΥЯШΟΝЮΥЯШΞΣЮΤЮШ~ÉыEfьШůоǍаШΞΥΟЮΜЯШΞΥΡЮΜШ

я~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΟШ 

ΟрыΞрыƓрÑŸũǃũьőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲ 

òŔĲũĬаШΝЮΤΠШŊШыΤЮΦΥШůůŸũЯШΤΠШӖьЮШΝcр ~ÅШыΠΜΜШ~cǍЯШ?~É§ҽĬΣьаШ

 ͑ыƓƓůьШӀШΝΠЮΝΤШыƚЯШΝcьЯШΤЮΠΥШтШΤЮΠΠШыůЯШΞcьЯШΤЮΞΣШтШΤЮΞΝШыůЯШΞcьЯШ

ΞЮΠΟШыƚЯШΣcьЯШΞЮΟΜШыƚЯШΟcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ?~É§ҽĬΣьаШ ͑ыƓƓůьШ

ӀШΝΦΣЮΟЯШΝΟΦЮΠЯШΝΟΠЮΦЯШΝΟΞЮΦЯШΝΟΜЮΜЯШΝΝΣЮΟЯШΟΝЮΝЯШΞΣЮΟЯШΞΜЮΡЮШ~ÉыEfьШůоǍаШΞΝΦЮΝШя~ҼcѐҼЯШ

ΞΠΝЮΝШя~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΞЯΟ 

ΟрыΞрыΠрfŸĬŸƓőĲŰǃũьőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲ 

òŔĲũĬаШΟЮΝΡШŊШыΦЮΡΣШůůŸũЯШΥΦШӖьЮШΝcр ~ÅШыΠΜΜШ~cǍЯШ?~É§ҽĬΣьаШ

Ш͑ыƓƓůьШӀШΝΟЮΥΝШыƚЯШΝcьЯШΤЮΤΣШтШΤЮΤΝШыůЯШΞcьЯШΤЮΠΝШтШΤЮΟΤШыůЯШΞcьЯШ

ΞЮΠΟШыƚЯШΣcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ?~É§ҽĬΣьаШШ͑ыƓƓůьШӀШΝΦΣЮΥЯШ

ΝΠΝЮΥЯШΝΟΥЮΝЯШΝΟΟЮΥЯШΝΝΥЮΠЯШΥΦЮΟЯШΟΝЮΞЯШΞΣЮΟЮШ~ÉыEfьШůоǍаШΟΟΝЮΜШя~ҼcѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШ

ċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΟ 
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ΟрыΞрыΠрыÑƖŔǰƨŸƖŸůĲƣőǃũьƓőĲŰǃũьőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲ 

òŔĲũĬаШΞЮΤΣШŊШыΝΜЯΝΣШůůŸũЯШΦΡШӖьЮШΝcр ~ÅШыΟΜΜШ~cǍЯШ9?9ũΟьаШ

 ͑ыƓƓůьШӀШΝΠЮΡΥШыƚЯШΝcьЯШΤЮΣΣШыĬЯШsШӀШΥЮΟШcǍЯШΞcьЯШΤЮΠΥШыĬЯШsШӀШΥЮΠШcǍЯШ

ΞcьЯШΞЮΣΞШыƚЯШΟcьЯШΞЮΡΜШыƚЯШΟcьЮШΝΟ9р ~ÅШыΤΡШ~cǍЯШ9?9ũΟьаШ ͑ыƓƓůь ӀШ

ΝΦΥЮΣЯШΝΦΤЮΝЯШΝΠΠЮΠЯШΝΟΠЮΟЯШΝΞΤЮΤЯШΝΞΤЮΝЯШΝΞΤЮΝЯШΝΝΣЮΝЯШΟΝЮΦЯШΞΣЮΥЮШΝΦ[р ~ÅШыΞΥΞ ~cǍЯШ

9?9ũΟьаШШ͑ыƓƓůьШӀШΣΣЮΡΠЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΞЯΟ 

ΟрыΞрыΠр9őũŸƖŸƓőĲŰǃũьőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲ 

òŔĲũĬаШΞЮΝΤШŊШыΦЮΝΜШůůŸũЯШΥΡШӖьЮШΝcр ~ÅШыΠΜΜШ~cǍЯШ?~É§ҽĬΣьаШ

Ш͑ыƓƓůьШӀШΝΟЮΥΠШыƚЯШΝcьЯШΤЮΣΞШтШΤЮΡΤШыůЯШΞcьЯШΤЮΠΦШтШΤЮΠΟШыůЯШΞcьЯШ

ΞЮΠΟШыƚЯШΣcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ?~É§ҽĬΣьаШШ͑ыƓƓůьШӀШΝΦΣЮΡЯШ

ΝΠΜЮΦЯШΝΟΟЮΥЯШΝΞΦЮΠЯШΝΞΦЮΜЯШΝΝΤЮΦЯШΟΝЮΞЯШΞΣЮΠЮШ~ÉыEfьШůоǍаШΞΟΦЮΜΣШя~ҼcѐҼЯШΞΣΝЮΜΠШя~Ҽ ċѐҼЮШ

ÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮШΟ 

ΠрыΞрыΞЯΠр?ŔŸǂŸƓĲŰƣċŰрΟрǃũŔĬĲŰĲьőǃĬƖċǍŔŰĲǃũьĤĲŰǍŸŰŔƣƖŔũĲ 

òŔĲũĬаШΝЮΞΠШŊШыΡЮΟΦШůůŸũЯШΡΜШӖьЮШΝcр ~ÅШыΟΜΜШ~cǍЯШ?~É§ҽĬΣьаШ

Ш͑ыƓƓůьШӀШΝΟЮΟΦШыƚЯШΝcьЯШΤЮΥΥШтШΤЮΥΝШыůЯШΞcьЯШΤЮΤΟШтШΤЮΣΣШыůЯШΞcьЯШ

ΞЮΠΤШ ыƚЯШ ΟcьЯШ ΞЮΠΞШ ыƚЯШ ΟcьЮШΝΟ9р ~ÅШыΤΡШ ~cǍЯШ ?~É§ҽĬΣьаШ

 ͑ыƓƓůь ӀШΝΦΤЮΣЯШΝΦΣЮΡЯШΝΠΡЮΦЯШΝΟΡЮΥЯШΝΟΟЮΥЯШΝΝΦЮΜЯШΝΝΣЮΠЯШΝΜΣЮΝЯШΟΝЮΟЯШΞΣЮΟЮШ~ÉыEfьШůоǍаШ

ΞΡΞЮΝШя~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΞ 

ΟрыΞрыΠр~ĲƣőŸǂǃƓőĲŰǃũьőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲ 

òŔĲũĬаШΜЮΡΡШŊШыΞЮΟΣШůůŸũЯШΞΞШӖьЮШΝcр ~ÅШыΟΜΜШ~cǍЯШ?~É§ҽĬΣьаШ

 ͑ыƓƓůьШӀШΝΠЮΟΣШыƚЯШΝcьЯШΤЮΡΥШтШΤЮΡΝШыůЯШΞcьЯШΤЮΜΡШтШΣЮΦΤШыůЯШΞcьЯШ

ΟЮΤΤШыƚЯШΟcьЯШΞЮΠΥШтШΞЮΟΡШыůЯШΣcьЮШΝΟ9р ~ÅШыΤΡШ~cǍЯШ?~É§ҽĬΣьаШ

 ͑ыƓƓůьШ ӀШ ΝΦΣЮΝЯШ ΝΡΤЮΠЯШ ΝΟΡЮΞЯШ ΝΟΞЮΡЯШ ΝΝΤЮΦЯШ ΝΝΠЮΦЯШ ΡΡЮΠЯШ ΟΝЮΝЯШ ΞΣЮΠЮШ~ÉыEfьШ ůоǍаШ

ΞΡΤЮΝ я~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΞЯΟШ 

ΟрыΞрыΠр ŔƣƖŸƓőĲŰǃũьőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲ 

òŔĲũĬаШΝЮΣΝШŊШыΣЮΠΤШůůŸũЯШΣΜӖьЮШΝcр ~ÅШыΠΜΜШ~cǍЯШ9?Ξ9ũΞьаШШ͑

ыƓƓůьШӀШΝΠЮΠΟШыƚЯШΝcьЯШΥЮΟΣШтШΥЮΝΣШыůЯШΞcьЯШΤЮΤΟШтШΤЮΠΟШыůЯШΞcьЯШ

ΞЮΡΦШыƚЯШΟcьЯШΞЮΠΦШыƚЯШΟcьЮШыƚЯШΟcЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ9?Ξ9ũΞьаШ



ÉΤ 
 

ыƓƓůьШӀШΝΦΦЮΜЯШΝΦΤЮΝЯШΝΠΤЮΟЯШΝΠΠЮΥЯШΝΟΡЮΡЯШΝΞΣЮΜЯШΝΝΣЮΞЯШΟΝЮΦЯШΞΣЮΥЮШ~ÉыEfьШůоǍаШΞΤΞЮΝШ

я~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΞЯΟ 

ΞЮΞ ]ĲŰĲƖċũШÂƖŸĦĲĬƨƖĲШΞШƣŸШƚǃŰƣőĲƚŔǍĲШΝЯΟрĬŔůĲƣőǃũрċƖǃũċǍŸƓǃƖċǍŸũĲƚ 

 

ÑőĲШƚǃŰƣőĲƚŔƚШƽċƚШċĬŸƓƣĲĬШŉƖŸůШÂċƣĲũШĲƣЮċũЮЮΠШÑőĲШΟрыΞрƓőĲŰǃũőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠр

ĬŔŸŰĲШ ыΜЮΡШ ůůŸũЯШ ΝШ ĲƕЮьШ ƽċƚШ ĬŔƚƚŸũƻĲĬШ ŔŰШ Eƣ§cШ ыΤШ ůxьШ ċŰĬШ ƣőĲŰШ ƣőĲШ őǃĬƖċǍŔŰĲШ

őǃĬƖċƣĲоůĲƣőǃũőǃĬƖċǍŔŰĲШыΜЮΡШůůŸũЯШΝШĲƕЮьШƽċƚШċĬĬĲĬЮШÑőĲШƚŸũƨƣŔŸŰШƽċƚШƖĲǰƨǂĲĬШŉŸƖШΠШ

őŸƨƖƚЯШċŰĬШƣőĲШƚŸũƻĲŰƣШƽċƚШƖĲůŸƻĲĬШŔŰЮƻċĦƨŸЮ 

ыEьрΟЯΡр?ŔůĲƣőǃũрΠрыƓőĲŰǃũĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШΝΜΝЯΡШůŊШыƕƨċŰƣЮьШΝcШ ~ÅШыΠΜΜШ~cǍЯШ9?9ũΟьШ͑ШыƓƓůьШӀШ

ΤЮΤΠШтШΤЮΣΦШыůЯШΞcьЯШΤЮΡΠШтШΤЮΠΥыůЯШΞcьЯШΤЮΠΠШтШΤЮΠΜШыůЯШΝcьЯШΞЮΣШ

ыƚЯШΣcьЮШΝΟ9р ~Å ыΝΜΝ ~cǍЯШ9?9ũΟьаШШ͑ыƓƓůьШӀШΝΡΟЮΤЯШΝΠΝЮΤЯШ

ΝΟΠЮΦЯШΝΞΦЮΤЯШΝΞΦЮΝЯШΝΞΞЮΜЯШΝΞЮΟЮШ~ÉыEfьШůоǍаШΞΜΝЮΝШя~ҼcѐҼЯШΞΞΟЮΝШя~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШ

ĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΡ 

ыEьрΝЯΟЯΡрÑƖŔůĲƣőǃũрΠрыƓőĲŰǃũĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШΥΥЮΜůŊШыΜЮΠΝШůůŸũЯШΥΞШӖьЮШΝcр ~ÅШыΠΜΜШ~cǍЯШ?~É§рĬΣьаШ

Ш͑ыƓƓůьШӀШΤЮΤΡ р ΤЮΤΜШыůЯШΞcьЯШΤЮΡΠ р ΤЮΠΥШыůЯШΞcьЯШΤЮΠΣ р ΤЮΟΦШыůЯШ

ΝcьЯШΟЮΤΠШыƚЯШΟcьЯШΞЮΡΡШыƚЯШΟcьЯШΞЮΟΤШыƚЯШΟcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ

?~É§рĬΣьаШШ͑ыƓƓůьШӀШΝΡΟЮΜЯШΝΠΜЮΟЯШΝΟΦЮΣЯШΝΟΠЮΠЯШΝΞΦЮΡЯШΝΞΦЮΞЯШΝΞΝЮΠЯШΟΣЮΜЯШΝΟЮΥЯШΦЮΡЮШ

~ÉыEfьШůоǍаШΞΝΡЮΝΟШя~ҼcѐҼЯШΞΟΤЮΝΝШя~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШ

ũŔƣĲƖċƣƨƖĲЮΝ 



ÉΥ 
 

ыEьрΠрыыΠр[ũƨŸƖŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШΝΝΝЮΠůŊШыƕƨċŰƣЮьЮШΝcр ~ÅШыΠΜΜШ~cǍЯШ?~É§рĬΣьаШШ͑ыƓƓůьШ

ӀШΝΞЮΥΠШыƚЯШΝcьЯШΤЮΥΜ р ΤЮΤΟШыůЯШΞcьЯШΤЮΟΣ р ΤЮΞΦШыůЯШΞcьЯШΞЮΠΠШыƚЯШ

ΣcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ?~É§рĬΣьаШ ͑ыƓƓůьШӀШΝΣΟЮΥЯШΝΣΝЮΟЯШ

ΝΠΦЮΥЯШΝΟΠЮΜЯШΝΞΟЮΠЯШΝΞΟЮΟЯШΝΝΣЮΝЯШΝΝΡЮΦЯШΝΟЮΤЯШΝΜЮΜЮШ~ÉыEfьШůоǍаШΞΝΦЮΝΜШя~ҼcѐҼЯШΞΠΝЮΜΥШ

я~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΡЯΣ 

ыEьрΠрыыΠр[ũƨŸƖŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΝЯΟЯΡрƣƖŔůĲƣőǃũрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШ ΝΡΤЮΤůŊШ ыƕƨċŰƣЮьЮШΝcр ~ÅШыΟΜΜШ ~cǍЯШ ?~É§рĬΣьаШ

 ͑ыƓƓůь ӀШΤЮΤΥШыĬĬЯШsШӀШΦЮΞЯШΡЮΟШcǍЯШΞcьЯШΤЮΟΠШыƣЯШsШӀШΥЮΦШcǍЯШΞcьЯШ

ΟЮΤΠШ ыƚЯШ ΟcьЯШ ΞЮΡΠШ ыƚЯШ ΟcьЯШ ΞЮΟΣШ ыƚЯШ ΟcьЮШΝΟ9р ~ÅШыΤΡШ ~cǍЯШ

?~É§рĬΣьаШ ͑ыƓƓůь ӀШΝΣΝЮΜЯШΝΠΦЮΤЯШΝΠΜЮΟЯШΝΟΦЮΤЯШΝΞΟЮΟЯШΝΝΣЮΞЯШΝΝΡЮΦЯШΟΣЮΜЯШΝΟЮΥЯШΦЮΡЮШ
ΝΦ[р ~ÅШыΞΥΞ ~cǍЯШ?~É§рĬΣьаШШ͑ыƓƓůьШӀШрΝΝΞЮΠЮШ~ÉыEfь ůоǍаШΞΟΟЮΝΞШя~ҼcѐҼЯШΞΡΡЯΝΜШ

я~Ҽ ċѐҼЮ 

ыEьрΠрыыΟЯΡр?ŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΠрǃũьĬŔċǍĲŰǃũьƓőĲŰŸũ 

òŔĲũĬаШ ΝΜΡЮΝůŊШ ыΜЮΠΦШ ůůŸũЯШ ΦΥШ ӖьЮШΝcр ~ÅШыΟΜΜШ ~cǍЯШ

?~É§рĬΣьаШ͑ЮыƓƓůьШΝΞЮΣΤШыƚЯШΝcьЯШΦЮΦΝШыƚЯШΝcьЯШΤЮΣΡШтШΤЮΡΣШыůЯШ

ΞcьЯШΣЮΦΞШтШΣЮΥΟШыůЯШΞcьЯШΞЮΠΥШтШΞЮΟΠШыůЯШΣcьЮШΝΟ9р ~ÅШыΤΡШ~cǍЯШ

?~É§рĬΣьаШ ͑ыƓƓůь ӀШΝΡΦЮΝЯШΝΠΣЮΝЯШΝΟΟЮΤЯШΝΞΟЮΝЯШΝΝΡЮΣЯШΟΝЮΝЯШΞΣЮΠЮШ~ÉыEfьШůоǍаШΞΝΤЮΝШ

я~ҼcѐҼЯШΞΝΡЮΝШя~рcѐҽЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΣШ 

ыEьрΠрыыΝЯΟЯΡрÑƖŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΠрǃũьĬŔċǍĲŰǃũьƓőĲŰŸũ 

òŔĲũĬаШ ΤΡЮΡůŊШ ыΜЮΟΟШ ůůŸũЯШ ΣΣШ ӖьЮШΝcр ~ÅШыΟΜΜШ ~cǍЯШ

?~É§рĬΣьаШ͑ ыƓƓůьШ ӀШ ΦЮΦΟШ ыƚЯШ ΝcьЯШ ΤЮΣΡ р ΤЮΡΤШ ыůЯШ ΞcьЯШ

ΣЮΦΜ р ΣЮΥΟШыůЯШΞcьЯШΟЮΤΝШыƚЯШΟcьЯШΞЮΡΝШыƚЯШΟcьЯШΞЮΟΠШыƚЯШΟcьЮШ
ΝΟ9р ~ÅШыΤΡШ~cǍЯШ?~É§рĬΣьаШШ͑ыƓƓůьШӀШΝΦΣЮΜЯШΝΡΦЮΝЯШΝΡΡЮΦЯШΝΠΣЮΝЯШΝΟΦЮΦЯШΝΟΥЮΞЯШΝΟΠЮΜЯШ

ΝΞΟЮΞЯШΝΝΥЮΝЯШΝΝΣЮΝΠЯШΝΝΡЮΣЯШΟΡЮΦЯШΟΝЮΝЯШΝΟЮΤЯШΦЮΠЮШ~ÉыEfьШůоǍаШΞΟΝЮΝШя~ҼcѐҼЯШΞΡΟЮΝШ

я~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΤШ 



ÉΦ 
 

ыEьрΠрыыΠр7ƖŸůŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШ ΝΠΠЮΜůŊШ ыΜЮΠΦШ ůůŸũЯШ ΦΥШ ӖьЮШΝcр ~ÅШыΟΜΜШ ~cǍЯШ

?~É§рĬΣьаШШ͑ыƓƓůьШӀШΝΞЮΥΦШыƚЯШΝcьЯШΤЮΤΝ р ΤЮΣΞШыůЯШΠcьЯШΞЮΠΟШыĬЯШ

sШӀШΤЮΟШcǍЯШΣcьЮШΝΟ9р ~ÅШыΤΡШ~cǍЯШ?~É§рĬΣьаШ ͑ыƓƓůьШӀШΝΦΣЮΡЯШ

ΝΡΝЮΦЯШΝΠΝЮΠЯШΝΟΠЮΞЯШΝΟΞЮΟЯШΝΞΟЮΟЯШΝΞΞЮΠЯШΝΟЮΣЯШΝΜЮΝЮШ~ÉыEfьШůоǍаШΞΤΦЮΜШя~ҼcѐҼЯШΞΥΝЮΜШ

я~ҼcѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΡЯΣШ 

ыEьрΠрыыΠр7ƖŸůŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΝЯΟЯΡрƣƖŔůĲƣőǃũрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШΝΠΤЮΣůŊШыƕƨċŰƣЮьЮШΝcр ~ÅШыΟΜΜШ~cǍЯШ?~É§рĬΣьаШ ͑ыƓƓůьШ

ӀШΤЮΤΟ р ΤЮΣΠШыůЯШΠcьЯШΟЮΤΠШыƚЯШΟcьЯШΞЮΡΠШыƚЯШΟcьЯШΞЮΟΣШыƚЯШΟcьЮШΝΟ9р

 ~ÅШыΤΡШ~cǍЯШ?~É§рĬΣьаШШ͑ыƓƓůьШӀШΝΡΝЮΦЯШΝΠΜЮΡЯШΝΠΜЮΝЯШΝΟΠЮΠЯШ

ΝΟΞЮΞЯШΝΞΟЮΟЯШΝΞΞЮΠЯШΟΣЮΜЯШΝΟЮΥЯШΦЮΡЮШ~ÉыEfьШůоǍаШΞΦΟЮΜШя~ҼcѐҼЯШΞΦΡЮΜШя~ҼcѐҼЯШΟΝΡЮΜШ

я~Ҽ ċѐҼЯШΟΝΤЮΜШя~Ҽ ċѐҼЮ 

ыEьрΟЯΡр?ŔůĲƣőǃũрΠрыƓрƣŸũǃũĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШΝΝΟЮΦůŊШыƕƨċŰƣЮьЮШΝcр ~ÅШыΟΜΜШ~cǍЯШ?~É§рĬΣьаШ ͑ыƓƓůьШ

ӀШΝΞЮΤΦШыƚЯШΝcьЯШΤЮΣΡ р ΤЮΣΜШыůЯШΞcьЯШΤЮΟΟ р ЮΞΥШыůЯШΞcьЯШΞЮΠΠШыƚЯШ

ΣcьЯШΞЮΟΣШыƚЯШΟcьЯШΞЮΟΜШыƚЯШΟcьЮШΝΟ9р ~ÅШыΤΡШ~cǍЯШ?~É§рĬΣьаШШ͑

ыƓƓůьШӀШΝΡΝЮΜЯШΝΟΦЮΞЯШΝΟΠЮΜЯШΝΞΦЮΤЯШΝΞΝЮΟЯШΞΜЮΦЯШΞΜЮΡЮШ~ÉыEfьШůоǍаШΞΝΡЮΝΟШя~ҼcѐҼЯШΞΟΤЮΝΝШ

я~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮШΡЯΣ 

ыEьрΝЯΟЯΡрÑƖŔůĲƣőǃũрΠрыƓрƣŸũǃũĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШ ΝΞΣЮΞůŊШ ыƕƨċŰƣЮьЮШΝcр ~ÅШыΟΜΜШ ~cǍЯШ ?~É§ҽĬΣьаШ

 ͑ыƓƓůьШӀШΤЮΣΟШыĬЯШsШӀШΥЮΠШcǍЯШΞcьЯШΤЮΟΜШыĬЯШsШӀШΥЮΤcǍЯШΞcьЯШΟЮΤΟШыƚЯШ

ΟcьЯШΞЮΡΟШыƚЯШΟcьЯШΞЮΟΣШыƚЯШΣcьЮШΝΟ9р ~ÅШыΤΡШ~cǍЯШ?~É§рĬΣьаШШ͑

ыƓƓůьШӀШΝΡΝЮΜЯШΝΠΜЮΞЯШΝΟΦЮΟЯШΝΟΜЮΜЯШΝΞΦЮΤЯШΝΞΝЮΟЯШΝΝΣЮΟЯШΟΡЮΦЯШΞΜЮΦЯШΝΟЮΤЯШΦЮΠЮШ~ÉыEfьШůоǍаШ

ΞΞΦЮΝШя~ҼcѐҼЯШΞΡΝЮΝШя~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΝ 

ыEьрΠрыыΠрfŸĬŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШ ΝΣΣЮΡůŊШ ыΜЮΟΡШ ůůŸũЯШ ΤΜШ ӖьЮШΝcр ~ÅШыΠΜΜШ ~cǍЯШ

?~É§рĬΣьаШ͑ШыƓƓůьШ ӀШ ΝΞЮΥΦШ ыƚЯШ ΝcьЯШ ΤЮΦΜ р ΤЮΥΠШ ыůЯШ ΞcьЯШ

ΤЮΡΟ р ΤЮΠΥШыůЯШΞcьЯШΞЮΠΦШыƚЯШΟcьЯШΞЮΟΦШыĬЯШsШӀШΡЮΦШcǍЯШΟcьЮШΝΟ9р ~ÅШ
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ыΝΜΝШ~cǍЯШ?~É§ҽĬΣьаШШ͑ыƓƓůьШӀШΝΦΣЮΟЯШΝΡΞЮΠЯШΝΟΥЮΜЯШΝΞΟЮΠЯШΦΡЮΥЯШΞΣЮΠЯШΝΜЮΝЮШ~ÉыEfьШůоǍаШ

ΟΞΤЮΜ я~ҼcѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΥ 

ыEьрΠрыыΠрfŸĬŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΝЯΟЯΡрƣƖŔůĲƣőǃũрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШΝΣΥЮΟůŊШыΜЮΠΦШůůŸũЯШΦΥШӖьЮШΝcр ~ÅШыΟΜΜШ~cǍЯШ?~É§рĬΣьаШ

Ш͑ыƓƓůьШӀШΤЮΦΝ р ΤЮΥΞШыůЯШΞcьЯШΤЮΡΣ р ΤЮΠΤШыůЯШΞcьЯШΟЮΤΟШыƚЯШΟcьЯШ

ΞЮΡΟШыƚЯШΟcьЯШΞЮΟΡШыƚЯШΟcьЮШΝΟ9р ~ÅШыΤΡШ~cǍЯШ?~É§ҽĬΣьаШШ͑ыƓƓůьШ

ӀШΝΡΞЮΟЯШΝΠΜЮΡЯШΝΠΜЮΜЯШΝΟΥЮΜЯШΝΟΠЮΠЯШΝΞΟЮΠЯШΦΡЮΦЯШΟΣЮΜЯШΝΟЮΥЯШΦЮΡЮШ~ÉыEfьШůоǍаШΟΠΝЮΜ я~ҼcѐҼЯШ

ΟΣΟЮΜШя~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΦЯΝΜШ 

ыEьрΟЯΡр?ŔůĲƣőǃũрΠрыыΠрыƣƖŔǰƨŸƖŸůĲƣőǃũьƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШ ΝΞΡЮΟůŊШ ыΜЮΟΠШ ůůŸũЯШ ΣΥШ ӖьЮШΝcр ~ÅШыΠΜΜШ ~cǍЯШ

?~É§рĬΣьаШ͑ШыƓƓůьШ ӀШ ΝΞЮΦΦШ ыƚЯШ ΝcьЯШ ΤЮΥΦ р ΤЮΥΞШ ыůЯШ ΠcьЯШ

ΞЮΠΡ ыƚЯ ΣcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ?~É§ҽĬΣьаШ ͑ыƓƓůь ӀШΝΡΡЮΟЯШ

ΝΟΠЮΣЯШΝΞΣЮΠЯШΝΞΣЮΠЯШΝΞΝЮΦЯШΝΝΣЮΠЮШΝΦ[р ~ÅШыΞΥΞШ~cǍЯШ?~É§ҽĬΣьаШ ͑ыƓƓůь ӀШрΣΜЮΤΤЮШ~ÉыEfьШ

ůоǍаШΞΣΦЮΝШя~ҼcѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΣ 

ыEьрΝЯΟЯΡрÑƖŔůĲƣőǃũрΠрыыΠрыƣƖŔǰƨŸƖŸůĲƣőǃũьƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШ ΝΟΜЮΟůŊШ ыΜЮΠΣШ ůůŸũЯШ ΦΞӖьЮШΝcр ~ÅШыΟΜΜШ ~cǍЯШ

?~É§рĬΣьаШШ͑ыƓƓůьШӀШΤЮΥΤШыĬЯШsШӀШΝЮΥШcǍЯШΠcьЯШΟЮΤΡШыƚЯШΟcьЯШΞЮΡΤШ

ыƚЯШΟcьЯШΞЮΟΥШыƚЯШΟcьЮШΝΟ9р ~ÅШыΤΡШ~cǍЯШ?~É§ҽĬΣьаШШ͑ыƓƓůьШӀШ

ΝΡΡЮΟЯШ ΝΠΜЮΥЯШ ΝΟΠЮΥЯШ ΝΞΣЮΠЯШ ΝΞΝЮΦЯШ ΟΣЮΜЯШ ΝΟЮΥЯШ ΦЮΡЮШΝΦ[р ~ÅШыΞΥΞШ ~cǍЯШ9?9ũΟьаШ

 ͑ыƓƓůь ӀШрΣΞЮΟΠЮШ~ÉыEfьШůоǍаШΞΥΟЮΝШя~ҼcѐҼЮ 

ыEьрΠрыыΠр9őũŸƖŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШΝΝΥЮΣůŊШыƕƨċŰƣЮьЮШΝcр ~ÅШыΟΜΜШ~cǍЯШ?~É§ҽĬΣьаШШ͑ыƓƓůьШӀШ

ΝΞЮΥΦШыƚЯШΝcьЯШΤЮΤΡ р ΤЮΤΝШыůЯШΞcьЯШΤЮΡΥ р ΤЮΡΟШыůЯШΞcьЯШΞЮΠΟШыƚЯШΣcьЮШ
ΝΟ9р ~ÅШыΤΡШ~cǍЯШ?~É§ҽĬΣьаШ ͑ыƓƓůьШӀШΝΡΝЮΣЯШΝΟΠЮΞЯШΝΟΟЮΤЯШΝΞΦЮΠЯШ

ΝΞΦЮΟЯШΝΞΟЮΜЯШΝΝΤЮΦЮШ~ÉыEfьШůоǍаШΞΟΡЮΝШя~ҼcѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШ

ƣőĲШũŔƣĲƖċƣƨƖĲЮΣ 
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ыEьрΠрыыΠр9őũŸƖŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΝЯΟЯΡрƣƖŔůĲƣőǃũрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШΝΞΟЮΣůŊШыƕƨċŰƣЮьЮШΝcр ~ÅШыΟΜΜШ~cǍЯШ?~É§ҽĬΣьаШ ͑ыƓƓůьШ

ӀШΤЮΤΣ р ΤЮΤΜШыůЯШΞcьЯШΤЮΡΦ р ΤЮΡΞШыůЯШΞcьЯШΟЮΤΟШыƚЯШΟcьЯШΞЮΡΠШыƚЯШ

ΟcьЯШΞЮΟΣШыƚЯШΟcьЮШΝΟ9р ~ÅШыΤΡШ~cǍЯШ?~É§ҽĬΣьаШ ͑ыƓƓůьШӀШ

ΝΡΝЮΣЯШΝΠΜЮΡЯШΝΠΜЮΜЯШΝΟΠЮΠЯШΝΟΟЮΤЯШΝΞΦЮΞЯШΝΞΟЮΜЯШΝΝΤЮΦЯШΟΣЮΜЯШΝΟЮΥЯШΦЮΡЮШ~ÉыEfьШůоǍаШΞΠΦЮΝШ

я~ҼcѐҼЯШΞΤΝЮΝШя~Ҽ ċѐҼЮ 

ыEьрΠрыыΟЯΡр?ŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΠрǃũьĬŔċǍĲŰǃũьĤĲŰǍŸŰŔƣƖŔũĲ 

òŔĲũĬаШ ΝΝΠЮΦůŊШ ыƕƨċŰƣЮьЮШΝcр ~ÅШыΠΜΜШ ~cǍЯШ ?~É§ҽĬΣьаШ

 ͑ыƓƓůьШӀШΝΟЮΜΟШыƚЯШΝcьЯШΤЮΦΥ р ΤЮΦΞШыůЯШΞcьЯШΤЮΥΣ р ΤЮΤΦШыůЯШΞcьЯШ

ΞЮΠΡШыƚЯШΣcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ?~É§ҽĬΣьаШШ͑ыƓƓůьШӀШΝΡΡЮΟЯШ

ΝΟΠЮΥЯШΝΟΟЮΥЯШΝΟΟЮΣЯШΝΞΞЮΝЯШΝΝΝЮΝЯШΝΜΣЮΜЯШΟΜЮΦЯШΞΡЮΦЮШ~ÉыEfьШůоǍаШΞΞΣЮΝШя~ҼcѐҼЯШΞΠΥЮΝШ

я~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΞШ 

ыEьрΠрыыΝЯΟЯΡрÑƖŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΠрǃũьĬŔċǍĲŰǃũьĤĲŰǍŸŰŔƣƖŔũĲ 

òŔĲũĬаШΝΞΝЮΜůŊШыƕƨċŰƣЮьЮШΝcр ~ÅШыΟΜΜШ~cǍЯШ9?9ũΟьаШШ͑ыƓƓůь ӀШ

ΤЮΥΣ р ΤЮΥΜШыůЯШΞcьЯШΤЮΤΣ р ΤЮΤΝШыůЯШΞcьЯШΟЮΤΦШыƚЯШΟcьЯШΞЮΡΦШыƚЯШ

ΟcьЯШΞЮΠΥШыƚЯШΟcьЮШΝΟ9р ~ÅШыΤΡШ~cǍЯШ9?9ũΟьаШШ͑ыƓƓůьШӀШΝΡΡЮΦЯШ

ΝΠΟЮΜЯШΝΠΜЮΡЯШΝΟΡЮΥЯШΝΟΟЮΞЯШΝΞΞЮΡЯШΝΝΦЮΜЯШΝΝΣЮΠЯШΝΝΞЮΝЯШΟΣЮΟЯШΝΠЮΝЯШΝΜЮΞЮШ~ÉыEfьШůоǍаШΞΠΜЮΝШ

я~ҼcѐҼЯШΞΣΞЮΝШя~Ҽ ċѐҼЮ 

ыEьрΠрыыΠр~ĲƣőŸǂǃƓőĲŰǃũьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШ ΝΝΡЮΟůŊШ ыƕƨċŰƣЮьЮШΝcр ~ÅШыΟΜΜШ ~cǍЯШ ?~É§ҽĬΣьаШ

 ͑ыƓƓůьШӀШΝΞЮΤΟШыƚЯШΝcьЯШΤЮΤΜШыĬЯШsШӀШΦЮΜШcǍЯШΞcьЯШΤЮΜΠШыĬĬЯШs Ӏ ΦЮΝЯШ

ΞЮΟ cǍЯШ ΞcьЯШ ΟЮΥΞШ ыƚЯШ ΟcьЯШ ΞЮΟΥШ ыƚЯШ ΣcьЮШΝΟ9р ~Å ыΤΡ ~cǍЯШ

?~É§ҽĬΣьаШ ͑ыƓƓůьШӀШΝΣΜЮΠЯШΝΠΤЮΞЯШΝΟΟЮΥЯШΝΞΞЮΦЯШΝΝΤЮΦЯШΝΝΠЮΦЯШΝΝΠЮΟЯШΡΡЮΠЯШΝΟЮΤЯШΝΜЮΜЮШ

~ÉыEfьШůоǍаШΞΟΝЮΝШя~ҼcѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΡ 

ыEьрΠрыыΠр~ĲƣőŸǂǃƓőĲŰǃũьĬŔċǍĲŰǃũьрΝЯΟЯΡрƣƖŔůĲƣőǃũрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШ ΝΞΞЮΞůŊШ ыƕƨċŰƣЮьЮШΝcр ~ÅШыΟΜΜШ ~cǍЯШ ?~É§ҽĬΣьаШ

 ͑ыƓƓůьШӀШΤЮΤΠ р ΤЮΣΤШыůЯШΞcьЯШΤЮΜΠШыĬĬЯШsШӀШΦЮΝЯШΞЮΞШcǍЯШΞcьЯШ

ΟЮΥΞШ ыƚЯШ ΟcьЯШ ΟЮΤΞШ ыƚЯШ ΟcьЯШ ΞЮΡΞШ ыƚЯШ ΟcьЯШ ΞЮΟΡШ ыƚЯШ ΟcьЮШ
ΝΟ9р ~Å ыΤΡ ~cǍЯШ?~É§ҽĬΣьаШШ͑ыƓƓůьШӀШΝΦΣЮΝЯШΝΣΜЮΠЯШΝΠΤЮΝЯШΝΠΜЮΝЯШΝΟΥЮΣЯШΝΞΟЮΜЯШΝΝΠЮΟЯШ
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ΡΡЮΡЯШΟΡЮΦЯШΝΟЮΤЯШΦЮΠЮШ~ÉыEfьШůоǍаШΞΠΡЮΝШя~ҼcѐҼЯШΞΣΤЮΝШя~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШ

ċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΠ 

ыEьрΟЯΡр?ŔůĲƣőǃũрΠрыыΠрŰŔƣƖŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШ ΝΝΣЮΟůŊШ ыΜЮΠΤШ ůůŸũЯШ ΦΠШ ӖьЮШΝcр ~ÅШыΠΜΜШ ~cǍЯШ

?~É§рĬΣьаШШ͑ыƓƓůьШӀШΝΟЮΜΤШыƚЯШΝcьЯШΥЮΟΥ р ΥЮΟΞШыůЯШΞcьЯШ

ΤЮΦΝ р ΤЮΥΣШ ыůЯШ ΞcьЯШ ΞЮΠΤШ ыƚЯШ ΣcьЮШΝΟ9р ~Å ыΝΜΝ ~cǍЯШ

?~É§рĬΣьаШШ͑ыƓƓůьШӀШΝΡΣЮΤЯШΝΠΤЮΜЯШΝΟΡЮΝЯШΝΞΠЮΦЯШΝΞΞЮΞЯШΟΜЮΤЮШ~ÉыEfьШůоǍаШΞΠΣЮΝШя~ҼcѐҼЮШ

ÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΡЯΣ 

ыEьрΝЯΟЯΡрÑƖŔůĲƣőǃũрΠрыыΠрŰŔƣƖŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲ 

òŔĲũĬаШ ΝΞΦЮΡůŊШ ыƕƨċŰƣЮьЮШΝcр ~ÅШыΠΜΜШ ~cǍЯШ ?~É§ҽĬΣьаШ

 ͑ыƓƓůьШӀШΥЮΟΣ р ЮΟΝШыůЯШΞcьЯШΤЮΦΝ р ΤЮΥΣШыůЯШΞcьЯШΟЮΤΡШыƚЯШΟcьЯШ

ΞЮΡΤШыƚЯШΟcьЯШΞЮΟΥШыƚЯШΟcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ?~É§ҽĬΣьаШ

 ͑ыƓƓůьШӀШΝΡΣЮΣЯШΝΠΤЮΜЯШΝΠΝЮΡЯШΝΠΝЮΜЯШΝΟΡЮΞЯШΝΞΠЮΦЯШΝΞΞЮΞЯШΟΣЮΝЯШΝΟЮΦЯШΦЮΣЮШ~ÉыEfьШůоǍаШ

ΞΣΜЮΝ я~ҼcѐҼЯШΞΥΞЮΝШя~Ҽ ċѐҼЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΠ 

ΞЮΟ ]ĲŰĲƖċũШÂƖŸĦĲĬƨƖĲШΟШƣŸШƚǃŰƣőĲƚŔǍĲШёEьрΝрыΠрыĬŔċǍĲŰǃũрΟЯΡрĬŔůĲƣőǃũр
ΝcрƓǃƖċǍŸũрΝрǃũьĲƣőċŰрΝрŸŰĲ 

ШƚŸũƨƣŔŸŰШŸŉШċĦĲƣǃũШĦőũŸƖŔĬĲШыΜЮΡШůŸũШxрΝЯШΞЮΡШĲƕьШŔŰШ?9~ШƽċƚШċĬĬĲĬШƣŸШƣőĲШŔĦĲрĦŸŸũĲĬШ

ƚŸũƨƣŔŸŰШŸŉШыEьрΟЯΡрĬŔůĲƣőǃũрΠрыыΠрŰŔƣƖŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲШĬĲƖŔƻċƣŔƻĲШыΝЮΜШĲƕьЯШ

 ċc9§ΟШыΞЮΡ ĲƕьШŔŰШ?9~ШыΜЮΜΠΡШůŸũШxрΝьЯШċŰĬШƣőĲШƖĲċĦƣŔŸŰШůŔǂƣƨƖĲШƽċƚШƚƣŔƖƖĲĬШŉŸƖШΝΣШőŸƨƖƚШ

ƨŰĬĲƖШ ΞШċƣůŸƚƓőĲƖĲЮШÑőĲŰЯШΡШůxШŸŉШƽċƣĲƖШƽċƚШċĬĬĲĬЯШċŰĬШƣőĲШƖĲƚƨũƣŔŰŊШƚŸũƨƣŔŸŰШƽċƚШ

ĲǂƣƖċĦƣĲĬШыΟ Ҿ ΡΜ ůxьШƽŔƣőШĤƖŔŰĲШċŰĬШыΟ Ҿ ΡΜ ůxьШ?9~ЮШÑőĲШŸƖŊċŰŔĦШũċǃĲƖШƽċƚШƚĲƓċƖċƣĲĬЯШ

ĬƖŔĲĬШƨƚŔŰŊШ ċΞÉ§ΠЯШċŰĬШĦŸŰĦĲŰƣƖċƣĲĬШƨŰĬĲƖШƖĲĬƨĦĲĬШƓƖĲƚƚƨƖĲЮШÑőĲШĦƖƨĬĲШƽċƚШƓƨƖŔǯĲĬШƻŔċШ

[99ШыƚŔũŔĦċШŊĲũьШƣŸШǃŔĲũĬШƣőĲШĬĲƚŔƖĲĬШƓƖŸĬƨĦƣЮ 

 

ыEьрΝрыΠрыыΠр ŔƣƖŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΝрǃũьĲƣőċŰрΝрŸŰĲ 

ÉǃŰƣőĲƣŔǍĲĬШċĦĦŸƖĬŔŰŊШ]ĲŰĲƖċũШƓƖŸĦĲĬƨƖĲШΟЮШΜЮΜΞΜШŊШŸŉШыEьр

ΟЯΡрĬŔůĲƣőǃũрΠрыыΠрŰŔƣƖŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲШ ƽċƚШ

ƨƚĲĬЮШ~ŸĤŔũĲШƓőċƚĲаШΞΜШӖШĲƣőǃũШċĦĲƣċƣĲШŔŰШƓĲŰƣċŰĲЮШòĲũũŸƽШ

ƚŸũŔĬШыΜЮΜΞΜШŊЯШΥΡӖьЮШ~ƓЮаШΝΡΡЮΟҽΝΡΤЮΠШ҄9ШΝcр ~ÅШыΠΜΜШ~cǍЯШ

9?Ξ9ũΞьШ͑ШΥЮΟΦШтШΥЮΞΣШыůЯШΞcьЯШΥЮΜΜШтШΤЮΥΣШыůЯШΞcьЯШΞЮΦΠШыƚЯШΟcьЯШΞЮΣΦШыƚЯШΟcьЯШΞЮΠΦШыƚЯШΟcьЮШ



ÉΝΟ 
 

ΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ9?Ξ9ũΞьШ͑ШΝΤΞЮΝЯШΝΡΣЮΦЯШΝΠΥЮΤЯШΝΠΤЮΟЯШΝΠΡЮΜЯШΝΟΥЮΠЯШΝΞΡЮΝЯШΝΞΟЮΝЯШΞΟЮΣЯШ

ΝΡЮΡЯШΝΞЮΡЮШcÅ~ÉыEÉfьШůоǍаШя~ѐҼШĦċũĦĬЮШŉŸƖШ9ΝΟcΝΠ Ρ§Ο ċҼШΟΝΜЮΜΦΝΝбШŉŸƨŰĬШΟΝΜЮΜΦΝΝЮШШfÅШ

ы ÑÅьаШ’ ыĦůрΝьШΞΟΡΡЯШΞΟΟΡЯШΝΦΥΜЯШΝΤΟΜЯШΝΡΤΠЯШΝΡΝΤЯШΝΟΟΡЯШΝΞΥΦЯШΥΤΞЯШΤΤΞЯШΡΦΟЮ 

 

ыEьрΝрыΠрыыΠрfŸĬŸьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΝрǃũьĲƣőċŰрΝрŸŰĲ 

ÉǃŰƣőĲƣŔǍĲĬШċĦĦŸƖĬŔŰŊШ]ĲŰĲƖċũШƓƖŸĦĲĬƨƖĲШΟЮШΜЮΜΞΜШŊШŸŉШыEьр

ΟЯΡрĬŔůĲƣőǃũрΠрыыΠрŔŸĬŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲШ ƽċƚШ

ƨƚĲĬЮШ~ŸĤŔũĲШƓőċƚĲаШΝΡШӖШĲƣőǃũШċĦĲƣċƣĲШŔŰШƓĲŰƣċŰĲЮШòĲũũŸƽШ

ƚŸũŔĬШыΜЮΜΝΠШŊЯШΣΝӖьЮШ~ƓЮаШΝΠΣЮΟҽΝΠΥЮΞ҄9ЮШΝcр ~ÅШыΠΜΜШ~cǍЯШ9?Ξ9ũΞьШ͑ШΤЮΦΡШтШΤЮΤΤШыůЯШ

ΞcьЯШΤЮΡΥШыĬƕЯШsШӀШΦЮΞЯШΟЮΜШcǍЯШΞcьЯШΞЮΦΜШыƚЯШΟcьЯШΞЮΣΥШыƚЯШΟcьЯШΞЮΠΤШыƚЯШΟcьЮШΝΟ9Ш ~ÅШыΝΜΝШ

~cǍЯШ9?Ξ9ũΞьШ͑ШΝΤΞЮΝЯШΝΡΟЮΜЯШΝΠΡЮΤЯШΝΠΡЮΞЯШΝΟΥЮΤЯШΝΟΥЮΜЯШΝΞΠЮΞЯШΦΤЮΜЯШΞΟЮΣЯШΝΡЮΠЯШΝΞЮΡЮШ

cÅ~ÉыEÉfьШůоǍаШя~ѐҼШĦċũĦĬЮШŉŸƖШ9ΝΟcΝΟf Π§ ċҼШΟΦΝЮΜΜΞΣбШŉŸƨŰĬШΟΦΝЮΜΜΞΣЮШfÅШы ÑÅьаШ

’ ыĦůрΝьШΞΦΝΠЯШΞΥΠΣЯШΝΤΟΥЯШΝΡΤΤЯШΝΟΤΜЯШΝΟΟΠЯШΝΜΟΝЯШΝΜΜΜЯШΦΣΜЯШΥΥΦЯШΤΤΣЯШΡΥΦЮ 

 

ыEьрΠрыыΝр ĦĲƣǃũрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΠрǃũьĬŔċǍĲŰǃũьĤĲŰǍŸŰŔƣƖŔũĲ 

ÉǃŰƣőĲƣŔǍĲĬШċĦĦŸƖĬŔŰŊШ]ĲŰĲƖċũШƓƖŸĦĲĬƨƖĲШΟЮШΜЮΜΞΜШŊШŸŉШыEьр

ΠрыыΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΠрǃũьĬŔċǍĲŰǃũьĤĲŰǍŸŰŔƣƖŔũĲƽċƚШ

ƨƚĲĬЮШ~ŸĤŔũĲШƓőċƚĲаШΝΜШӖШĲƣőǃũШċĦĲƣċƣĲШŔŰШƓĲŰƣċŰĲЮШòĲũũŸƽШ

ƚŸũŔĬШыΜЮΜΝΣШŊЯШΣΤӖьЮШ~ƓЮаШΝΤΤЮΤҽΝΥΜЮΝ҄9ЮШΝcШ ~ÅШыΠΜΜШ~cǍЯШ9?Ξ9ũΞьШ͑ШΤЮΦΟШтШΤЮΥΤШыůЯШ

ΞcьЯШΤЮΥΞШтШΤЮΤΠШыůЯШΞcьЯШΞЮΦΟШыƚЯШΟcьЯШΞЮΣΥШыƚЯШΟcьЯШΞЮΠΥШыƚЯШΟcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ9?Ξ9ũΞьШ

Ш͑ΝΤΞЮΝЯШΝΡΡЮΣЯШΝΠΣЮΦЯШΝΠΡЮΝЯШΝΟΥЮΟЯШΝΟΟЮΣЯШΝΞΟЮΜЯШΝΝΥЮΦЯШΝΝΟЮΤЯШΞΟЮΣЯШΝΡЮΠЯШΝΞЮΡЮШcÅ~ÉШ

ыEÉfьШůоǍаШя~ѐҼШĦċũĦĬЮШŉŸƖШ9ΝΠcΝΟ Ρ§ ċҼШΞΦΜЮΝΜΝΞбШŉŸƨŰĬШΞΦΜЮΝΜΝΞЮШfÅШы ÑÅьаШ’ШыĦůрΝьШΞΞΞΤЯШ

ΝΤΟΦЯШΝΟΣΦЯШΝΟΠΜЯΝΞΥΣЯШΦΡΦЯΥΡΝЯШΣΦΡЯШΣΥΦЯШΡΦΟЮ 

 

ыEьрΝрыΠрыыΠр~ĲƣőŸǂǃƓőĲŰǃũьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΝрǃũьĲƣőċŰрΝрŸŰĲШ 

ÉǃŰƣőĲƣŔǍĲĬШċĦĦŸƖĬŔŰŊШ]ĲŰĲƖċũШƓƖŸĦĲĬƨƖĲШΟЮШΜЮΜΞΜШŊШŸŉШыEьр

ΟЯΡрĬŔůĲƣőǃũрΠрыыΠрůĲƣőŸǂǃƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲШ

ƽċƚШƨƚĲĬЮШ~ŸĤŔũĲШƓőċƚĲаШΝΡШӖШĲƣőǃũШċĦĲƣċƣĲШŔŰШƓĲŰƣċŰĲЮШ

òĲũũŸƽШƚŸũŔĬШыΜЮΜΞΜШŊЯШΥΠӖьЮШ~ƓЮаШΝΠΡЮΟҽΝΠΣЮΜ҄9ЮШΝcШ ~ÅШыΠΜΜШ~cǍЯШ9?Ξ9ũΞьШ͑ШΤЮΥΤШтШΤЮΤΣШ

ыůЯШΞcьЯШΤЮΜΣШтШΣЮΦΠШыůЯШΞcьЯШΟЮΥΤШыƚЯШΟcьЯШΞЮΥΦШыƚЯШΟcьЯШΞЮΣΤШыƚЯШΟcьЯШΞЮΠΥШыƚЯШΟcьЮШΝΟ9р ~ÅШ

ыΝΜΝШ~cǍЯШ9?Ξ9ũΞьШ͑ШΝΤΞЮΝЯШΝΣΞЮΝЯШΝΠΥЮΜЯШΝΠΡЮΠЯШΝΠΠЮΜЯШΝΟΤЮΥЯШΝΞΠЮΞЯШΝΝΠЮΡЯШΡΣЮΜЯШΞΟЮΣЯШ



ÉΝΠ 
 

ΝΡЮΟЯШΝΞЮΠЮШcÅр~ÉШыEÉfьШůоǍаШя~ѐҼШĦċũĦĬЮШŉŸƖШ9ΝΠcΝΤ Π§ΞҼШΞΤΟЮΝΟΠΣбШŉŸƨŰĬШΞΤΟЮΝΟΠΣЮШfÅШ

ы ÑÅьаШ’ШыĦůрΝьШΞΦΣΜЯШΞΦΝΥЯШΞΥΟΝЯШΝΤΟΣЯШΝΡΦΟЯШΝΟΠΟЯШΝΞΠΠЯШΝΜΞΥЯШΥΟΥЯШΡΥΤЯШΡΟΟЮ 

 

ыEьрΝрыΠрыыΠр9őũŸƖŸьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΝрǃũьĲƣőċŰрΝрŸŰĲШ 

ÉǃŰƣőĲƚŔǍĲĬШċĦĦŸƖĬŔŰŊШƣŸШ]ĲŰĲƖċũШƓƖŸĦĲĬƨƖĲШΟЮШΜЮΜΝΜШŊШŸŉШ

ыEьрΟЯΡрĬŔůĲƣőǃũрΠрыыΠрĦőũŸƖŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲШ

ƽċƚШƨƚĲĬЮШ~ŸĤŔũĲШƓőċƚĲаШΝΜШӖШĲƣőǃũШċĦĲƣċƣĲШŔŰШƓĲŰƣċŰĲЮШ

òĲũũŸƽШƚŸũŔĬШыΜЮΜΜΣΤШŊЯШΡΤӖьЮШ~ƓЮаШΤΣЮΥҽΤΥЮΤ҄9ЮШΝcр ~ÅШыΠΜΜШ~cǍЯШ9?Ξ9ũΞьШ͑ШΤЮΦΝШтШΤЮΤΤШ

ыůЯШΞcьЯШΤЮΣΟШтШΤЮΠΣШыůЯШΞcьЯШΞЮΦΡШыƚЯШΟcьЯШΞЮΤΞШыƚЯШΟcьЯШΞЮΡΞШыƚЯШΟcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ

9?Ξ9ũΞьШ͑ШΝΤΞЮΝЯШΝΡΞЮΝЯШΝΠΡЮΠШыĬЯШsШӀШΟЮΣШcǍьЯШΝΟΤЮΦЯШΝΟΣЮΠЯШΝΞΦЮΣЯШΝΞΟЮΥЯШΞΟЮΣЯШΝΡЮΠЯШΝΞЮΡЮШ

cÅр~ÉШыEÉfьаШůоǍаШя~ѐҼШĦċũĦĬЮШŉŸƖШ9ΝΟcΝΟ9ũ Π§ ċҼШΞΦΦЮΜΣΤΜбШŉŸƨŰĬШΞΦΦЮΜΣΤΜЮШfÅШы ÑÅьаШ’Ш

ыĦůрΝьШΝΣΣΤЯШΝΡΜΣЯШΝΠΜΣЯШΝΟΥΦЯШΝΜΥΡЯШΝΜΥΝЯШΥΟΜЯШΤΤΟЯШΡΥΟЯШΡΞΞЮШÑőĲШƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШ

ċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΝΝ 

 

ыыEьрΝрыΠрыыΠр7ƖŸůŸьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΝрǃũьĲƣőċŰрΝрŸŰĲШ 

ÉǃŰƣőĲƣŔƚĲĬШċĦĦŸƖĬŔŰŊШƣŸШ]ĲŰĲƖċũШƓƖŸĦĲĬƨƖĲШΟЮШΜЮΜΝΜШŊШŸŉШ

ыEьрΟЯΡрĬŔůĲƣőǃũрΠрыыΠрĤƖŸůŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲШ

ƽċƚШƨƚĲĬЮШ~ŸĤŔũĲШƓőċƚĲаШΝΜШӖШĲƣőǃũШċĦĲƣċƣĲШŔŰШƓĲŰƣċŰĲЮШ

òĲũũŸƽШƚŸũŔĬШыΜЮΜΝΡШŊЯШΣΡӖьЮШ~ƓЮаШΤΜЮΥҽΤΟЮΠ҄9ЮШΝcр ~ÅШыΟΜΜШ~cǍЯШ9?Ο9 ьШШ͑ΤЮΥΜШтШΤЮΤΟШ

ыůЯШΞcьЯШΤЮΤΞШтШΤЮΣΣШыůЯШΞcьЯШΞЮΥΥШыƚЯШΟcьЯШΞЮΣΟШыƚЯШΟcьЯШΞЮΠΣШыƚЯШΟcьЮШΝΟ9р ~ÅШыΝΜΝШ~cǍЯШ

9?Ξ9ũΞьШ͑ШΝΤΞЮΞЯШΝΡΞЮΡЯШΝΠΡЮΣЯШΝΠΡЮΞЯШΝΟΞЮΣЯШΝΞΠЮΥЯШΝΞΠЮΝЯШΞΟЮΣЯШΝΡЮΠЯШΝΞЮΡЮШcÅр~ÉШыEÉfьаШ

ůоǍаШя~ѐҼШĦċũĦĬЮШŉŸƖШ9ΝΟcΝΟ7Ɩ Π ċ§ҼШΟΠΟЮΜΝΣΡбШŉŸƨŰĬШΟΠΟЮΜΝΤΝЮШfÅШы ÑÅьаШ’ШыĦůрΝьШΞΦΞΜЯШ

ΞΟΡΦЯШΞΟΠΜЯШΝΤΟΠЮΣΣЯШΝΟΤΟЯШΝΝΣΠЯШΝΜΣΞЯШΝΜΡΦЯШΥΞΤЯШΤΤΣЮ 

 

ыEьрΝрыΠрыыΠрcǃĬƖŸǂǃьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΝрǃũьĲƣőċŰрΝрŸŰĲШ 

ÉǃŰƣőĲƣŔƚĲĬШċĦĦŸƖĬŔŰŊШƣŸШ]ĲŰĲƖċũШƓƖŸĦĲĬƨƖĲШΟЮШΜЮΜΞΝШŊШŸŉШ

ыEьрΟЯΡрĬŔůĲƣőǃũрΠрыыΠрőǃĬƖŸǂǃƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcр

ƓǃƖċǍŸũĲШƽċƚШƨƚĲĬЮШ~ŸĤŔũĲШƓőċƚĲаШΝΜШӖШĲƣőǃũШċĦĲƣċƣĲШŔŰШ

ƓĲŰƣċŰĲЮШòĲũũŸƽШƚŸũŔĬШыΜЮΜΝΦШŊЯШΦΞӖьЮШ~ƓЮаШΝΥΡЮΝҽΝΥΤЮΜШ҄9ЮШΝcр ~ÅШыΠΜΜШ~cǍЯШ?~É§рĬΣьаШ

Ш͑ыƓƓůьШΝΜЮΝΤШыƚЯШΝcьЯШΤЮΤΜШыĬЯШsШӀШΥЮΤШcǍЯШΞcьЯШΣЮΦΜ ыĬЯШsШӀШΥЮΤШcǍЯШΞcьЯШΞЮΥΝШыƚЯШΟcьЯШΞЮΣΞШыƚЯШ

ΟcьЯШΞЮΠΝШыƚЯШΟcьЮШΝΟ9р ~ÅШыΝΞΡШ~cǍЯШ?~É§рĬΣьаШШ͑ыƓƓůьШΝΤΝЮΠЯШΝΣΜЮΠЯШΝΠΡЮΦЯШΝΠΠЮΜЯШ

ΝΠΞЮΣЯШ ΝΟΣЮΤЯШ ΝΞΠЮΜЯШ ΝΝΡЮΦЯШ ΞΟЮΞЯШ ΝΠЮΦЯШ ΝΞЮΜЮШcÅр~ÉШ ыEÉfьаШ ĦċũĦЮШ ŉŸƖаШ 9ΝΟcΝΠ Π§ΞcаШ



ÉΝΡ 
 

ΞΡΦЮΝΝΦΜЯШŉŸƨŰĬЮаШΞΡΦЮΝΝΥΟЮШfÅШы ÑÅьаШ’ШыĦůрΝьШΟΞΝΜЯШΞΦΝΥЯШΝΤΜΝЯШΝΡΥΥЯШΝΟΥΜЯШΝΟΟΞЯШΝΝΦΦЯШ

ΝΝΟΦЯШΥΠΝЯШΥΜΦЮШ 

 

ёEьрΝрыΠрыыΠр~ĲƣőǃũьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΝрǃũьĲƣőċŰрΝрŸŰĲ 

ÉǃŰƣőĲƣŔƚĲĬШċĦĦŸƖĬŔŰŊШƣŸШ]ĲŰĲƖċũШƓƖŸĦĲĬƨƖĲШΟЮШΜЮΜΞΜШŊШŸŉШ

ыEьрΟЯΡрĬŔůĲƣőǃũрΠрыыΠрůĲƣőǃũƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲШ

ƽċƚШƨƚĲĬЮШ~ŸĤŔũĲШƓőċƚĲаШΞΜШӖШĲƣőǃũШċĦĲƣċƣĲШŔŰШƓĲŰƣċŰĲЮШ

òĲũũŸƽШƚŸũŔĬШыΜЮΜΞΝШŊЯШΥΠӖьЮШ~ƓЮаШΝΝΦЮΠШтШΝΞΜЮΞ ҄ 9ЮШΝcШ ~ÅШыΠΜΜШ~cǍЯШ9?9ũΟьаШШ͑ыƓƓůьШ

ΤЮΤΡШтШΤЮΤΝШыůЯШΞcьЯШΤЮΟΝШтШΤЮΞΣШыůЯШΞcьЯШΞЮΦΟШыƚЯШΟcьЯШΞЮΤΝШыƚЯШΟcьЯШΞЮΡΜШыƚЯШΟcьЯШΞЮΠΞШыƚЯШΟcьЮШ
ΝΟ9р ~ÅШыΝΞΡШ~cǍЯШ9?9ũΟьаШШ͑ыƓƓůьШΝΤΞЮΜЯШΝΡΝЮΡЯШΝΠΡЮΡЯШΝΠΠЮΠЯШΝΠΝЮΝЯШΝΟΤЮΥЯШΝΞΦЮΥЯШ

ΝΞΞЮΟЯШΞΟЮΣЯШΞΝЮΣЯШΝΡЮΟЯШΝΞЮΡЮШcÅр~ÉШыEÉfьаШĦċũĦЮШŉŸƖаШ9ΝΠcΝΣ Π§cаШΞΡΤЮΝΟΦΤЯШŉŸƨŰĬЮаШ

ΞΡΤЮΝΟΥΦЮШfÅШы ÑÅьаШ’ШыĦůрΝьШΞΦΞΠЯШΝΤΟΟЯШΝΡΥΞЯШΝΟΣΦЯШΝΟΟΡЯШΝΞΥΟЯШΦΣΞЯШΥΞΝЯШΤΟΦЯШΡΦΜЮШÑőĲШ

ƚƓĲĦƣƖċũШĬċƣċШċƖĲШŔŰШċĦĦŸƖĬċŰĦĲШƽŔƣőШƣőĲШũŔƣĲƖċƣƨƖĲЮΝΝ 

 

ёEьрΝрыΠрыĬŔċǍĲŰǃũрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũрΝрǃũьĲƣőċŰрΝрŸŰĲ 

ÉǃŰƣőĲƣŔǍĲĬШċĦĦŸƖĬŔŰŊШƣŸШŊĲŰĲƖċũШƓƖŸĦĲĬƨƖĲШΟЮШΜЮΜΞШŊШŸŉШыEьр

ΟЯΡрĬŔůĲƣőǃũрΠрыƓőĲŰǃũĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũĲШ ƽċƚШ ƨƚĲĬЮШ

~ŸĤŔũĲШƓőċƚĲаШΞΜШӖШĲƣőǃũШċĦĲƣċƣĲШŔŰШƓĲŰƣċŰĲЮШòĲũũŸƽШƚŸũŔĬШ

ыΝΣ ůŊЯШΣΣӖьЮШ~ƓЮаШΝΜΟЮΞШтШΝΜΟЮΦШ҄9ЮШΝcШ ~ÅШыΠΜΜШ~cǍЯШ9?9ũΟьаШШ͑ыƓƓůьШΤЮΥΡ т ΤЮΥΜШыůЯШ

ΞcьЯШΤЮΡΞ т ΤЮΠΣШыůЯШΞcьЯШΤЮΠΣ т ΤЮΠΜШыůЯШΝcьЯШΞЮΦΠШыƚЯШΟcьЯШΞЮΤΝШыƚЯШΟcьЯШΞЮΡΝШыƚЯШΟcьЮШΝΟ9р

 ~ÅШыΝΞΡШ~cǍЯШ9?9ũΟьаШШ͑ыƓƓůьШΝΤΞЮΜЯШΝΡΟЮΟЯШΝΠΡЮΠЯШΝΠΠЮΦЯШΝΟΤЮΥЯШΝΟΜЮΣЯШΝΞΦЮΞЯШΝΞΞЮΟЯШ

ΞΟЮΣЯШΝΡЮΟЯШΝΞЮΡЮШcÅр~ÉШыEÉfьаШĦċũĦЮШŉŸƖаШ9ΝΟcΝΠ Π§cаШΞΠΟЮΝΞΠΜЯШŉŸƨŰĬЮаШΞΠΟЮΝΞΠΜЮШfÅШ

ы ÑÅьаШ’ШыĦůрΝьШΞΦΞΠЯШΝΤΟΟЯШΝΡΤΝЯШΝΟΦΠЯШΝΟΤΞЯШΝΟΠΣЯШΝΞΥΦЯШΤΣΦЯШΣΦΠЯШΣΤΟЮ 

 

ыEьрΝрыΟЯΡрĬŔůĲƣőǃũрΠрыыΠрыƣƖŔǰƨŸƖŸůĲƣőǃũьƓőĲŰǃũьр

ĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũрΝрǃũьĲƣőċŰрΝрŸŰĲ 

ÉǃŰƣőĲƚŔǍĲĬШċĦĦŸƖĬŔŰŊШƣŸШŊĲŰĲƖċũШƓƖŸĦĲĬƨƖĲШΟЮШΜЮΜΞΝ ŊШŸŉШ

ыEьрΟЯΡрĬŔůĲƣőǃũрΠрыыΠрыƣƖŔǰƨŸƖŸůĲƣőǃũьƓőĲŰǃũьĬŔċǍĲŰǃũьр

ΝcрƓǃƖċǍŸũĲШƽċƚШƨƚĲĬЮШ~ŸĤŔũĲШƓőċƚĲаШΞΜШӖШĲƣőǃũШċĦĲƣċƣĲШŔŰШƓĲŰƣċŰĲЮШ§ƖċŰŊĲШƚŸũŔĬШ

ыΝΦЮΤ ůŊЯШΦΡӖьЮШ~ƓЮаШΝΝΞЮΥШтШΝΝΟЮΠ҄9ЮШΝcШ ~ÅШыΠΜΜШ~cǍЯШ9?9ũΟьаШШ͑ыƓƓůьШΤЮΦΜШыĬЯШsШӀШΥЮΞШ

cǍЯШΞcьЯШΤЮΤΠШыĬЯШsШӀШΥЮΟШcǍЯШΞcьЯШΞЮΦΡ ыƚЯШΟcьЯШΞЮΤΞШыƚЯШΟcьЯШΞЮΡΝШыƚЯШΟcьЮШΝΟ9р ~ÅШыΝΞΡШ~cǍЯШ

9?9ũΟьаШШ͑ыƓƓůьШΝΤΞЮΜЯШΝΡΡЮΞЯШΝΠΣЮΝЯШΝΠΡЮΝЯШΝΟΤЮΦЯШΝΟΝЮΥШыƕЯШsШӀШΟΞЮΠ cǍьЯШΝΞΣЮΠШыƕЯШsШӀШΟЮΥШ



ÉΝΣ 
 

cǍьЯШΝΞΡЮΡЯШΝΞΞЮΡЯШΞΟЮΣЯШΝΞЮΠЯШΝΞЮΡЮШΝΦ[р ~ÅШыΟΤΤШ~cǍЯШ9?9ũΟьаШШ͑ыƓƓůьШрΣΞЮΡЮШcÅр~ÉШ

ыEÉfьаШĦċũĦЮШŉŸƖаШ9ΝΠcΝΟ[Ο Π§cаШΟΝΝЮΝΝΝΠЯШŉŸƨŰĬЮаШΟΝΝЮΝΝΝΡЮШfÅШы ÑÅьаШ’ШыĦůрΝьШΝΤΠΤЯШΝΟΤΞЯШ

ΝΟΟΤЯШΝΟΞΝЯШΝΞΤΥЯШΝΝΣΤЯШΝΝΝΣЯШΝΝΝΟЯШΝΜΣΡЯШΡΦΣЮ 

 

ёEђрΝрыΟЯΡр?ŔůĲƣőǃũрΠрыыΠрыǰƨŸƖŸьƓőĲŰǃũьĬŔċǍĲŰǃũьрΝcрƓǃƖċǍŸũрΝрǃũьĲƣőċŰрΝрŸŰĲ 

ÉǃŰƣőĲƚŔǍĲĬШċĦĦŸƖĬŔŰŊШƣŸШŊĲŰĲƖċũШƓƖŸĦĲĬƨƖĲШΟЮШΜЮΜΞΜ ŊШŸŉШ

ыEьрΠрыыΠрǰƨŸƖŸƓőĲŰǃũьĬŔċǍĲŰǃũьрΟЯΡрĬŔůĲƣőǃũрΝcрƓǃƖċǍŸũĲШ

ƽċƚШƨƚĲĬЮШ~ŸĤŔũĲШƓőċƚĲаШΞΜШӖШĲƣőǃũШċĦĲƣċƣĲШŔŰШƓĲŰƣċŰĲЮШ

§ƖċŰŊĲШƚŸũŔĬШыΝΥЮΜ ůŊЯШΤΡӖьЮШӖьЮШ~ƓЮаШΝΝΠЮΤШтШΝΝΡЮΟ҄9ЮШΝcШ ~ÅШыΠΜΜШ~cǍЯШ9?9ũΟьаШШ͑ыƓƓůьШ

ΤЮΥΟШыĬĬƣЯШsШӀШΤЮΝЯШΡЮΟЯШΞЮΡШcǍЯШΞcьЯШΤЮΞΜ т ΤЮΜΣШыůЯШΞcьЯШΞЮΦΞШыƚЯШΟcьЯШΞЮΤΝШыƚЯШΟcьЯШΞЮΠΦ ыƚЯШ

ΟcьЮШΝΟ9р ~ÅШыΝΞΡШ~cǍЯШ9?9ũΟьаШШ͑ыƓƓůьШΝΤΞЮΜЯШΝΣΡЮΠЯШΝΣΞЮΦЯШΝΠΦЮΦЯШΝΠΡЮΟЯШΝΟΤЮΣЯШΝΞΠЮΞЯШ

ΝΝΣЮΞЯШΝΝΣЮΞЯШΝΝΣЮΜЯШΞΟЮΡЯШΝΡЮΟЯШΝΞЮΠЮШΝΦ[р ~ÅШыΟΤΤШ~cǍЯШ9?9ũΟьаШШ͑ыƓƓůьШрΝΝΜЮΞШыƣƣЯШsШӀШ

ΥЮΞЯШΡЮΟШcǍьЮШcÅр~ÉШыEÉfьаШĦċũĦЮШŉŸƖаШ9ΝΟcΝΟ[ Π§cаШΞΣΝЮΝΝΠΣЯШŉŸƨŰĬЮаШΞΣΝЮΝΝΠΦЮШfÅШы ÑÅьаШ’Ш

ыĦůрΝьШΝΤΟΟЯШΝΟΥΜЯШΝΟΣΣЯШΝΟΠΣЯШΝΞΥΣЯШΝΞΞΤЯШΥΠΣЯШΣΣΠЯШΡΦΜЯШΡΝΠЮ 

  



ÉΝΤ 
 

ΟЮШÂőŸƣŸĦőĲůŔĦċũШċŰĬШÂőŸƣŸƓőǃƚŔĦċũШÉƣƨĬŔĲƚ 

ΟЮΝ ?ĲƣĲƖůŔŰċƣŔŸŰШŸŉШÂőŸƣŸƚƣċƣŔŸŰċƖǃШÉƣċƣĲШ?ŔƚƣƖŔĤƨƣŔŸŰШĤǃШΝcр ~Å 

ÑőĲШ ~ÅШƚċůƓũĲƚШŸŉШ  ĦрÂ ÂƚШƽĲƖĲШŔƖƖċĬŔċƣĲĬШƽŔƣőШΟΣΡШŸƖШΠΠΡШŰůШxE?ШŉŸƖШΝΜШůŔŰЯШċŰĬШ

ƣőĲŰШŔůůĲĬŔċƣĲũǃШůĲċƚƨƖĲĬШĤǃШΝcр ~ÅШƚƓĲĦƣƖŸůĲƣĲƖШ7ƖƨťĲƖШ ĬƻċŰĦĲШfffШc?ШΟΜΜШċƣШΞΡ ҄ 9ЮШ

ÑőĲШÂÉÉШƽċƚШĬĲƣĲƖůŔŰĲĬШĤǃШƣőĲШŔŰƣĲŊƖċƣŔŸŰШŸŉШƣőĲШEрŔƚŸůĲƖШċŰĬШüрŔƚŸůĲƖШƚŔŊŰċũƚЮ 

 

[ŔŊƨƖĲШÉΝаШΝcр ~ÅШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр §ΞрШċьШŔŰШĬċƖťШĤьШŔƖƖċĬŔċƣĲĬШĤǃШΟΣΡШŰůШĦьШŔƖƖċĬŔċƣĲĬШƽŔƣőШΠΠΡШŰůШŔŰШ

9?Ο9 Ю 



ÉΝΥ 
 

 

[ŔŊƨƖĲШÉΞаШΝcр ~ÅШƚƓĲĦƣƖċШŸŉШ  ĦрÂ ÂрfЮШċьШŔŰШĬċƖťШĤьШŔƖƖċĬŔċƣĲĬШĤǃШΟΣΡШŰůШĦьШŔƖƖċĬŔċƣĲĬШƽŔƣőШΠΠΡШŰůШŔŰШ

9?9ũΟЮ 

 

[ŔŊƨƖĲШÉΟаШΝcр ~ÅШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр9 ЮШċьШŔŰШĬċƖťШĤьШŔƖƖċĬŔċƣĲĬШĤǃШΟΣΡШŰůШĦьШŔƖƖċĬŔċƣĲĬШƽŔƣőШΠΠΡШŰůШŔŰШ

9?Ο9 Ю 



ÉΝΦ 
 

 

[ŔŊƨƖĲШÉΠаШΝcр ~ÅШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр9ũЮШċьШŔŰШĬċƖťШĤьШŔƖƖċĬŔċƣĲĬШĤǃШΟΣΡШŰůШĦьШŔƖƖċĬŔċƣĲĬШƽŔƣőШΠΠΡШŰůШŔŰШ

9?Ο9 Ю 

 

[ŔŊƨƖĲШÉΡаШΝcр ~ÅШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр7ƖЮШċьШŔŰШĬċƖťШĤьШŔƖƖċĬŔċƣĲĬШĤǃШΟΣΡШŰůШĦьШŔƖƖċĬŔċƣĲĬШƽŔƣőШΠΠΡШŰůШŔŰШ

9?Ο9 Ю 



ÉΞΜ 
 

 

[ŔŊƨƖĲШÉΣаШΝcр ~ÅШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр§~ĲЮШċьШŔŰШĬċƖťШĤьШŔƖƖċĬŔċƣĲĬШĤǃШΟΣΡШŰůШĦьШŔƖƖċĬŔċƣĲĬШƽŔƣőШΠΠΡШŰůШŔŰШ

9?Ο9 Ю 

 

[ŔŊƨƖĲШÉΤаШΝcр ~ÅШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр~ĲЮШċьШŔŰШĬċƖťШĤьШŔƖƖċĬŔċƣĲĬШĤǃШΟΣΡШŰůШĦьШŔƖƖċĬŔċƣĲĬШƽŔƣőШΠΠΡШŰůШŔŰШ

9?Ο9ũЮ 



ÉΞΝ 
 

 

[ŔŊƨƖĲШÉΥаШΝcр ~ÅШƚƓĲĦƣƖċШŸŉШ  ĦрÂ ÂрcЮШċьШŔŰШĬċƖťШĤьШŔƖƖċĬŔċƣĲĬШĤǃШΟΣΡШŰůШĦьШŔƖƖċĬŔċƣĲĬШƽŔƣőШΠΠΡШŰůШŔŰШ

9?Ο9ũЮ 

 

[ŔŊƨƖĲШÉΦаШΝcр ~ÅШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр9[ΟЮШċьШŔŰШĬċƖťШĤьШŔƖƖċĬŔċƣĲĬШĤǃШΟΣΡШŰůШĦьШŔƖƖċĬŔċƣĲĬШƽŔƣőШΠΠΡШŰůШŔŰШ

9?Ο9ũЮ 



ÉΞΞ 
 

 

[ŔŊƨƖĲШÉΝΜаШΝcр ~ÅШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр[ЮШċьШŔŰШĬċƖťШĤьШŔƖƖċĬŔċƣĲĬШĤǃШΟΣΡШŰůШĦьШŔƖƖċĬŔċƣĲĬШƽŔƣőШΠΠΡШŰůШŔŰШ

9?Ο9ũЮ 

  



ÉΞΟ 
 

ΟЮΞ 9ǃĦũŔĦШfƖƖċĬŔċƣŔŸŰШƣŸШÉƣƨĬǃШ[ċƣŔŊƨĲШÅĲƚŔƚƣċŰĦĲ 

ÂőŸƣŸƚƽŔƣĦőŔŰŊШƚƣċĤŔũŔƣǃШŸŉШ  ĦрÂ ÂШĬĲƖŔƻċƣŔƻĲƚШƽċƚШŔŰƻĲƚƣŔŊċƣĲĬШŔŰШ9cΟ9 ЮШ[ŸƖШƣőĲШ

ŉŸƖƽċƖĬШEӛüрŔƚŸůĲƖŔǍċƣŔŸŰШƚƣĲƓЯШΟΣΡШŰůШũŔŊőƣШƽċƚШƨƚĲĬШƨŰƣŔũШƣőĲШÂÉÉШƽċƚШƖĲċĦőĲĬЯШ

ƽőĲƖĲċƚШŉŸƖШƣőĲШüӛEрŔƚŸůĲƖŔǍċƣŔŸŰЯШΠΠΡШŰůШũŔŊőƣШƽċƚШƨƚĲĬШƨŰƣŔũШƖĲċĦőŔŰŊШÂÉÉЮШ7ŸƣőШƣőĲШ

ŔƖƖċĬŔċƣŔŸŰШƚƣĲƓƚШƽĲƖĲШƖĲƓĲċƣĲĬШΝΜШƣŸШΞΜШƣŔůĲƚЮ 
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[ŔŊƨƖĲШÉΝΝаШÂőŸƣŸƚƽŔƣĦőŔŰŊШĦǃĦũĲƚШŸŉШ  ĦрÂ Âр §ΞШŔŰШ9cΟ9 ШċƣШΞΡ҄9Ю 
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[ŔŊƨƖĲШÉΝΞаШÂőŸƣŸƚƽŔƣĦőŔŰŊШĦǃĦũĲƚШŸŉШ  ĦрÂ ÂрfШŔŰШ9cΟ9 ШċƣШΞΡ҄9Ю 
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[ŔŊƨƖĲШÉΝΟаШÂőŸƣŸƚƽŔƣĦőŔŰŊШĦǃĦũĲƚШŸŉШ  ĦрÂ Âр9 ШŔŰШ9cΟ9 ШċƣШΞΡ҄9Ю
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[ŔŊƨƖĲШÉΝΠаШÂőŸƣŸƚƽŔƣĦőŔŰŊШĦǃĦũĲƚШŸŉШ  ĦрÂ Âр§~ĲШŔŰШ9cΟ9 ШċƣШΞΡ҄9Ю 
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[ŔŊƨƖĲШÉΝΡаШÂőŸƣŸƚƽŔƣĦőŔŰŊШĦǃĦũĲƚШŸŉШ  ĦрÂ Âр9ũШŔŰШ9cΟ9 ШċƣШΞΡ҄9Ю 
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[ŔŊƨƖĲШÉΝΣаШÂőŸƣŸƚƽŔƣĦőŔŰŊШĦǃĦũĲƚШŸŉШ  ĦрÂ Âр7ƖШŔŰШ9cΟ9 ШċƣШΞΡ҄9Ю 
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[ŔŊƨƖĲШÉΝΤаШÂőŸƣŸƚƽŔƣĦőŔŰŊШĦǃĦũĲƚШŸŉШ  ĦрÂ Âр9[ΟШŔŰШ9cΟ9 ШċƣШΞΡ҄9Ю 
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[ŔŊƨƖĲШÉΝΥаШÂőŸƣŸƚƽŔƣĦőŔŰŊШĦǃĦũĲƚШŸŉШ  ĦрÂ Âр[ШŔŰШ9cΟ9 ШċƣШΞΡ҄9Ю 
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[ŔŊƨƖĲШÉΝΦаШÂőŸƣŸƚƽŔƣĦőŔŰŊШĦǃĦũĲƚШŸŉШ  ĦрÂ ÂрcШŔŰШ9cΟ9 ШċƣШΞΡ҄9Ю 
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[ŔŊƨƖĲШÉΞΜаШÂőŸƣŸƚƽŔƣĦőŔŰŊШĦǃĦũĲƚШŸŉШ  ĦрÂ Âр~ĲШŔŰШ9cΟ9 ШċƣШΞΡ҄9Ю 
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[ŔŊƨƖĲШÉΞΝаШÂőŸƣŸƚƽŔƣĦőŔŰŊШĦǃĦũĲƚШŸŉШ  ĦрÂ Âр§cШŔŰШ9cΟ9 ШċƣШΞΡ҄9Ю  



ÉΞΤ 
 

ΟЮΟ ?ĲƣĲƖůŔŰċƣŔŸŰШŸŉШ~ŸũċƖШEǂƣŔŰĦƣŔŸŰШ9ŸĲǭŔĦŔĲŰƣƚШ 

~ŸũċƖШĲǂƣŔŰĦƣŔŸŰШĦŸĲǭŔĦŔĲŰƣƚШыь͒ШƽĲƖĲШĬĲƣĲƖůŔŰĲĬШĤǃШǯƣƣŔŰŊШƣőĲШƚũŸƓĲШŸŉШċĤƚŸƖĤċŰĦĲШ

ĬĲƓĲŰĬĲŰĦǃШƣŸШƣőĲШĦŸŰĦĲŰƣƖċƣŔŸŰШƣċťĲŰШŉƖŸůШċƣШũĲċƚƣШƣƽŸШƚĲƓċƖċƣĲШĬŔũƨƣŔŸŰƚШċƣШΝΞЮΡ ә~ЯШ

ΞΡ ә~ЯШΡΜ ә~ШŸƖШΝΜΜ ә~ШŔŰШ9cΟ9 ЮШÑőĲШƻċũƨĲƚШƽĲƖĲШǯƣƣĲĬШũŔŰĲċƖũǃШċŰĬШƣőĲШǃрŔŰƣĲƖĦĲƓƣШƽċƚШ

ƚĲƣШƣŸШǍĲƖŸЮ 

ΟЮΟЮΝ ĤƚŸƖĤċŰĦĲШƻƚЮШ9ŸŰĦĲŰƣƖċƣŔŸŰƚШŸŉШ  ĦрÂ ÂШ?ĲƖŔƻċƣŔƻĲƚ 
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Gleichung y = a + b*x

Zeichnen A365 (F)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 0.02019 ± 1.39728E-4

Summe der Fehlerquadrate 0,00653

Pearson R 0,99959

R-Quadrat (COD) 0,99919

Kor. R-Quadrat 0,99914

 

[ŔŊƨƖĲШÉΞΞаШĤƚŸƖĤċŰĦĲШċƣШΟΞΤШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ  ĦрÂ Âр[ШŔŰШ9cΟ9 Ш
ċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 0.02734 ± 4.81635E-4

Summe der Fehlerquadrate 0,01827
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R-Quadrat (COD) 0,99752

Kor. R-Quadrat 0,99721
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[ŔŊƨƖĲШÉΞΟаШĤƚŸƖĤċŰĦĲШċƣШΟΟΟШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ  ĦрÂ Âр9 ШŔŰШ
9cΟ9 ШċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen A (Cl)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 0.02691 ± 3.11743E-4

Summe der Fehlerquadrate 0,00765

Pearson R 0,99946

R-Quadrat (COD) 0,99893

Kor. R-Quadrat 0,99879

 
[ŔŊƨƖĲШÉΞΠаШĤƚŸƖĤċŰĦĲШċƣШΟΟΟШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ  ĦрÂ Âр9ũШŔŰШ9cΟ9 Ш

ċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Zeichnen A365 (CF3)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 0.02346 ± 4.46512E-4

Summe der Fehlerquadrate 0,0157

Pearson R 0,99855

R-Quadrat (COD) 0,99711

Kor. R-Quadrat 0,99675

 
[ŔŊƨƖĲШÉΞΡаШĤƚŸƖĤċŰĦĲШċƣШΟΞΠШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ  ĦрÂ Âр9[ΟШŔŰШ

9cΟ9 ШċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Zeichnen A (Br) 334

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 0.02517 ± 2.00903E-4

Summe der Fehlerquadrate 0,00318

Pearson R 0,99975

R-Quadrat (COD) 0,99949

Kor. R-Quadrat 0,99943

 
[ŔŊƨƖĲШÉΞΣаШĤƚŸƖĤċŰĦĲШċƣШΟΠΠШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ  ĦрÂ Âр7ƖШŔŰШ9cΟ9 Ш

ċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen A327 (H)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 0.02454 ± 3.93723E-4

Summe der Fehlerquadrate 0,01221

Pearson R 0,99897

R-Quadrat (COD) 0,99795

Kor. R-Quadrat 0,99769

 
[ŔŊƨƖĲШÉΞΤаШĤƚŸƖĤċŰĦĲШċƣШΟΞΤШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ  ĦрÂ ÂрcШŔŰШ9cΟ9 Ш

ċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen A (I)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 0.02905 ± 5.92496E-4

Summe der Fehlerquadrate 0,02765

Pearson R 0,99834

R-Quadrat (COD) 0,99668

Kor. R-Quadrat 0,99627

 
[ŔŊƨƖĲШÉΞΥаШĤƚŸƖĤċŰĦĲШċƣШΟΠΜШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ  ĦрÂ ÂрfШŔŰШ9cΟ9 Ш

ċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen A333 (Me)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 0.0241 ± 4.28891E-4

Summe der Fehlerquadrate 0,01449

Pearson R 0,99874

R-Quadrat (COD) 0,99747

Kor. R-Quadrat 0,99716

 
[ŔŊƨƖĲШÉΞΦаШĤƚŸƖĤċŰĦĲШċƣШΟΟΟШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ  ĦрÂ Âр~ĲШŔŰШ

9cΟ9 ШċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 



ÉΟΜ 
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Gleichung y = a + b*x

Zeichnen A (NO2)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 0.02644 ± 4.65454E-4

Summe der Fehlerquadrate 0,01706

Pearson R 0,99876

R-Quadrat (COD) 0,99753

Kor. R-Quadrat 0,99722

 
[ŔŊƨƖĲШÉΟΜаШĤƚŸƖĤċŰĦĲШċƣШΟΠΡШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ  ĦрÂ Âр §ΞШŔŰШ

9cΟ9 ШċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen A365 (OH)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 0.01303 ± 8.43353E-5

Summe der Fehlerquadrate 0,00163

Pearson R 0,99971

R-Quadrat (COD) 0,99941

Kor. R-Quadrat 0,99937

 
[ŔŊƨƖĲШÉΟΝаШĤƚŸƖĤċŰĦĲШċƣШΟΠΠШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ  ĦрÂ Âр§cШŔŰШ

9cΟ9 ШċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen A (OMe)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 0.02828 ± 4.18039E-4

Summe der Fehlerquadrate 0,01376

Pearson R 0,99913

R-Quadrat (COD) 0,99825

Kor. R-Quadrat 0,99804

 
[ŔŊƨƖĲШÉΟΞаШĤƚŸƖĤċŰĦĲШċƣШΟΠΠШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ  ĦрÂ Âр§~ĲШŔŰШ

9cΟ9 ШċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 



ÉΟΝ 
 

ΟЮΟЮΞ ĤƚŸƖĤċŰĦĲШƻƚЮШ9ŸŰĦĲŰƣƖċƣŔŸŰƚШŸŉШ ~ĲрÂ ÂШ?ĲƖŔƻċƣŔƻĲƚ 
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Gleichung y = a + b*x

Zeichnen HI4_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 27135,86705 ± 55,03849

Summe der Fehlerquadrate 1,98794E-5

Pearson R 1

R-Quadrat (COD) 0,99999

Kor. R-Quadrat 0,99999

 
[ŔŊƨƖĲШÉΟΟаШĤƚŸƖĤċŰĦĲШċƣШΟΠΟШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ ~ĲрÂ Âр7ƖШŔŰШ9cΟ9 Ш

ċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen HI3_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 23328,20274 ± 122,92317

Summe der Fehlerquadrate 9,91601E-5

Pearson R 0,99997

R-Quadrat (COD) 0,99994

Kor. R-Quadrat 0,99992

 
[ŔŊƨƖĲШÉΟΠаШĤƚŸƖĤċŰĦĲШċƣШΟΠΝШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ ~ĲрÂ Âр9[ΟШŔŰШ

9cΟ9 ШċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 



ÉΟΞ 
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Gleichung y = a + b*x

Zeichnen Book1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 22138,33524 ± 1083,20664

Summe der Fehlerquadrate 0,0308

Pearson R 0,99761

R-Quadrat (COD) 0,99523

Kor. R-Quadrat 0,99285

 
[ŔŊƨƖĲШÉΟΡаШĤƚŸƖĤċŰĦĲШċƣШΟΠΝШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ ~ĲрÂ Âр9ũШŔŰШ

9cΟ9 ШċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 
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Equation y = a + b*x

Plot B

Weight No Weighting

Intercept 0 ± --

Slope 13760,57143 ± 190,08291

Residual Sum of Squares 9,48452E-4

Pearson's r 0,99981

R-Square (COD) 0,99962

Adj. R-Square 0,99943

 

[ŔŊƨƖĲШÉΟΣаШĤƚŸƖĤċŰĦĲШċƣШΟΡΞШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ ~ĲрÂ Âр9 ШŔŰШ
9cΟ9 ШċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 
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Zeichnen Book1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 17347,10248 ± 542,73139

Summe der Fehlerquadrate 0,00773

Pearson R 0,99902

R-Quadrat (COD) 0,99805

Kor. R-Quadrat 0,99707

 
[ŔŊƨƖĲШÉΟΤаШĤƚŸƖĤċŰĦĲШċƣШΟΟΡШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ ~ĲрÂ Âр[ШŔŰШ9cΟ9 Ш

ċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 



ÉΟΟ 
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Gleichung y = a + b*x

Zeichnen Book1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 19474,68914 ± 1084,65179

Summe der Fehlerquadrate 0,03088

Pearson R 0,99691

R-Quadrat (COD) 0,99383

Kor. R-Quadrat 0,99075

 
[ŔŊƨƖĲШÉΟΥаШĤƚŸƖĤċŰĦĲШċƣШΟΟΤШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ ~ĲрÂ ÂрcШŔŰШ9cΟ9 Ш

ċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen Book1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 22071,93886 ± 1269,94279

Summe der Fehlerquadrate 0,04233

Pearson R 0,99671

R-Quadrat (COD) 0,99342

Kor. R-Quadrat 0,99013

 
[ŔŊƨƖĲШÉΟΦаШĤƚŸƖĤċŰĦĲШċƣШΟΠΤШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ ~ĲрÂ ÂрfШŔŰШ9cΟ9 Ш

ċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen Book1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 21788 ± 1312,88994

Summe der Fehlerquadrate 0,04525

Pearson R 0,99639

R-Quadrat (COD) 0,99279

Kor. R-Quadrat 0,98919

 
[ŔŊƨƖĲШÉΠΜаШĤƚŸƖĤċŰĦĲШċƣШΟΟΥШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ ~ĲрÂ Âр~ĲШŔŰШ

9cΟ9 ШċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 



ÉΟΠ 
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Equation y = a + b*x

Plot B

Weight No Weighting

Intercept 0 ± --

Slope 13812,60952 ± 142,33782

Residual Sum of Squares 5,31826E-4

Pearson's r 0,99989

R-Square (COD) 0,99979

Adj. R-Square 0,99968

 
[ŔŊƨƖĲШÉΠΝаШĤƚŸƖĤċŰĦĲШċƣШΟΣΥШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ ~ĲрÂ Âр §ΞШŔŰШ

9cΟ9 ШċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen Book1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 18020,91771 ± 339,657

Summe der Fehlerquadrate 0,00303

Pearson R 0,99964

R-Quadrat (COD) 0,99929

Kor. R-Quadrat 0,99894

 
[ŔŊƨƖĲШÉΠΞаШĤƚŸƖĤċŰĦĲШċƣШΟΠΡШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ ~ĲрÂ Âр§cШŔŰШ

9cΟ9 ШċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen MeOMe_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 19403,40248 ± 1061,01015

Summe der Fehlerquadrate 0,02955

Pearson R 0,99702

R-Quadrat (COD) 0,99406

Kor. R-Quadrat 0,99108

 
[ŔŊƨƖĲШÉΠΟаШĤƚŸƖĤċŰĦĲШċƣШΟΠΡШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ ~ĲрÂ Âр§~ĲШŔŰШ

9cΟ9 ШċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 



ÉΟΡ 
 

ΟЮΟЮΟ ĤƚŸƖĤċŰĦĲШƻƚЮШ9ŸŰĦĲŰƣƖċƣŔŸŰƚШŸŉШ cрÂ ÂШ?ĲƖŔƻċƣŔƻĲƚ 
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Zeichnen Book1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 17778,59695 ± 481,18587

Summe der Fehlerquadrate 0,00608

Pearson R 0,99927

R-Quadrat (COD) 0,99854

Kor. R-Quadrat 0,99781

 
[ŔŊƨƖĲШÉΠΠаШĤƚŸƖĤċŰĦĲШċƣШΟΠΝШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ cрÂ Âр7ƖШŔŰШ9cΟ9 Ш

ċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen HI2_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 16308,80707 ± 87,60008

Summe der Fehlerquadrate 5,03591E-5

Pearson R 0,99997

R-Quadrat (COD) 0,99994

Kor. R-Quadrat 0,99991

 
[ŔŊƨƖĲШÉΠΡаШĤƚŸƖĤċŰĦĲШċƣШΟΟΡШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ cрÂ Âр9[ΟШŔŰШ9cΟ9 Ш

ċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 



ÉΟΣ 
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Equation y = a + b*x

Plot B

Weight No Weighting

Intercept 0 ± --

Slope 20921,28933 ± 576,99997

Residual Sum of Squares 0,0082

Pearson's r 0,99924

R-Square (COD) 0,99848

Adj. R-Square 0,99772

 
[ŔŊƨƖĲШÉΠΣаШĤƚŸƖĤċŰĦĲШċƣШΟΟΣШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ cрÂ Âр9ũШŔŰШ9cΟ9 Ш

ċƣШΟΜЯШΣΜШċŰĬШΦΜШә~Ю 
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Equation y = a + b*x

Plot B

Weight No Weighting

Intercept 0,19468 ± 0,07119

Slope 18687,83429 ± 1076,36071

Residual Sum of Squares 0,00338

Pearson's r 0,99835

R-Square (COD) 0,99669

Adj. R-Square 0,99339

 
[ŔŊƨƖĲШÉΠΤаШĤƚŸƖĤċŰĦĲШċƣШΟΣΝШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ cрÂ Âр9 ШŔŰШ9cΟ9 Ш

ċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen Book1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 17231,576 ± 749,97404

Summe der Fehlerquadrate 0,01476

Pearson R 0,99811

R-Quadrat (COD) 0,99623

Kor. R-Quadrat 0,99434

 
[ŔŊƨƖĲШÉΠΥаШĤƚŸƖĤċŰĦĲШċƣШΟΟΞШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ cрÂ Âр[ШŔŰШ9cΟ9 ШċƣШ

ΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 



ÉΟΤ 
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Gleichung y = a + b*x

Zeichnen HI1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 18940,32819 ± 138,19513

Summe der Fehlerquadrate 1,2533E-4

Pearson R 0,99995

R-Quadrat (COD) 0,99989

Kor. R-Quadrat 0,99984

 
[ŔŊƨƖĲШÉΠΦаШĤƚŸƖĤċŰĦĲШċƣШΟΟΜШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ cрÂ ÂрcШŔŰШ9cΟ9 Ш

ċƣШΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen Book1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 24209,29821 ± 160,10631

Summe der Fehlerquadrate 1,54461E-4

Pearson R 0,99996

R-Quadrat (COD) 0,99991

Kor. R-Quadrat 0,99987

 
[ŔŊƨƖĲШÉΡΜаШĤƚŸƖĤċŰĦĲШċƣШΟΞΠШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ cрÂ ÂрfШŔŰШ9cΟ9 ШċƣШ

ΝΞЮΡЯШΞΡШċŰĬШΡΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen Book1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 19121,33333 ± 896,83606

Summe der Fehlerquadrate 0,02111

Pearson R 0,99781

R-Quadrat (COD) 0,99562

Kor. R-Quadrat 0,99343

 
[ŔŊƨƖĲШÉΡΝаШĤƚŸƖĤċŰĦĲШċƣШΟΟΣШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ cрÂ Âр~ĲШŔŰШ9cΟ9 Ш

ċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 



ÉΟΥ 
 

20 30 40 50 60 70 80 90 100 110

0,5

1,0

1,5

2,0

A
3

6
1

n
m

c (mM)

Gleichung y = a + b*x

Zeichnen Book1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 21283,50762 ± 1044,61998

Summe der Fehlerquadrate 0,02864

Pearson R 0,9976

R-Quadrat (COD) 0,99521

Kor. R-Quadrat 0,99281

 
[ŔŊƨƖĲШÉΡΞаШĤƚŸƖĤċŰĦĲШċƣШΟΣΝШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ cрÂ Âр §ΞШŔŰШ

9cΟ9 ШċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen Book1_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 16826,68514 ± 464,55003

Summe der Fehlerquadrate 0,00566

Pearson R 0,99924

R-Quadrat (COD) 0,99848

Kor. R-Quadrat 0,99772

 
[ŔŊƨƖĲШÉΡΟаШĤƚŸƖĤċŰĦĲШċƣШΟΠΞШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ cрÂ Âр§cШŔŰШ9cΟ9 Ш

ċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю 
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Gleichung y = a + b*x

Zeichnen HOMe_B

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0 ± --

Steigung 18943,61943 ± 831,83129

Summe der Fehlerquadrate 0,01816

Pearson R 0,99808

R-Quadrat (COD) 0,99616

Kor. R-Quadrat 0,99424

 
[ŔŊƨƖĲШÉΡΠаШĤƚŸƖĤċŰĦĲШċƣШΟΠΠШŰůШĬĲƓĲŰĬĲŰĦǃШŸŰШĦŸŰĦĲŰƣƖċƣŔŸŰШċŰĬШƣőĲШƚũŸƓĲƚШŸŉШ cрÂ Âр§~ĲШŔŰШ

9cΟ9 ШċƣШΞΡЯШΡΜШċŰĬШΝΜΜШә~Ю  



ÉΟΦ 
 

ΟЮΠ 9őĲůŔĦċũШĦƣŔŰŸůĲƣƖǃ 

ШůŸĬŔǯĦċƣŔŸŰШŸŉШċШƚƣċŰĬċƖĬШƓƖŸƣŸĦŸũШƽċƚШċƓƓũŔĲĬШŉŸƖШƣőĲШĬĲƣĲƖůŔŰċƣŔŸŰШŸŉШƣőĲШƓőŸƣŸŰШ

ǰƨǂЮΝΞШŰШċƕƨĲŸƨƚШcΞÉ§ΠШƚŸũƨƣŔŸŰШыΡΜ ůůьШĦŸŰƣċŔŰŔŰŊШŉƖĲƚőũǃШƖĲĦƖǃƚƣċũũŔǍĲĬШuΟя[Ĳы9Ξ§ΠьΟѐШ

ыΠΝШůůЯШΞШůxЯШΝ ĦůШƕƨċƖƣǍШĦƨƻĲƣƣĲьШƽċƚШŔƖƖċĬŔċƣĲĬШċƣШΞΜ ҄ 9ШŉŸƖШċШŊŔƻĲŰШƓĲƖŔŸĬШŔŰШƣőĲШĬċƖťШ

ƽŔƣőШċШΟΣΡШƣőĲŰШΠΠΡШŰůШxE?ЮШÑőĲШƚŸũƨƣŔŸŰШƽċƚШƣőĲŰШĬŔũƨƣĲĬШƽŔƣőШΝЮΜ ůxШŸŉШċŰШċƕƨĲŸƨƚШ

cΞÉ§ΠШƚŸũƨƣŔŸŰШыΜЮΡ ůьШĦŸŰƣċŔŰŔŰŊШƓőĲŰċŰƣőƖŸũŔŰĲШыΝШŊоxьШċŰĬШ ċ§ ĦШыΝΞΞЮΡШŊоxьШċŰĬШũĲŉƣШ

ƣŸШƖĲċĦƣШŉŸƖШΝΜ ůŔŰЮШÑőĲШċĤƚŸƖƓƣŔŸŰШċƣШ͒ӀШΡΝΜШŰůШƽċƚШůĲċƚƨƖĲĬШċŰĬШĦŸůƓċƖĲĬШƣŸШċŰШ

ŔĬĲŰƣŔĦċũũǃШƓƖĲƓċƖĲĬШŰŸŰрŔƖƖċĬŔċƣĲĬШƚċůƓũĲЮШÑőĲШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШя[ĲыƓőĲŰċŰƣőƖŸũŔŰĲьΟѐΞҼШ

ĦŸůƓũĲǂШƽċƚШĦċũĦƨũċƣĲĬШƨƚŔŰŊШŔƣƚШůŸũċƖШċĤƚŸƖƓƣŔƻŔƣǃШы͌ШӀШΝΝШΝΜΜ ůрΝ ĦůрΝьШċŰĬШĦŸŰƚŔĬĲƖŔŰŊШ

ƣőĲШĬŔũƨƣŔŸŰЮШÑőĲШƕƨċŰƣŔƣǃШŸŉШ[ĲΞҼШŔŸŰƚШĲǂƓƖĲƚƚĲĬШŔŰШůŸũШƽċƚШƓũŸƣƣĲĬШƻĲƖƚƨƚШƣŔůĲШыĲǂƓƖĲƚƚĲĬШ

ŔŰШƚĲĦŸŰĬƚьШċŰĬШƣőĲШƚũŸƓĲЯШŸĤƣċŔŰĲĬШĤǃШũŔŰĲċƖШǯƣƣŔŰŊШƣőĲШĬċƣċШƓŸŔŰƣƚШƣŸШƣőĲШĲƕƨċƣŔŸŰШǃШӀШċǂШ

ҼĤЯШĲƕƨċũƚШƣőĲШƖċƣĲШŸŉШŉŸƖůċƣŔŸŰШŸŉШƣőĲШ[ĲΞҼШŔŸŰШċƣШƣőĲШŊŔƻĲŰШƽċƻĲũĲŰŊƣőЮШÑőŔƚШƖċƣĲШĦċŰШĤĲШ

ĦŸŰƻĲƖƣĲĬШ ŔŰƣŸШ ƣőĲШ ƓőŸƣŸŰШǰƨǂШыfьШ ĤǃШ ĬŔƻŔĬŔŰŊШ ŔƣШ ĤǃШ ƣőĲШ ƕƨċŰƣƨůШ ǃŔĲũĬШ ŸŉШ

я[ĲыƓőĲŰċŰƣőƖŸũŔŰĲьΟѐΞҼШĦŸůƓũĲǂШыΟ̞ΣΡŰůШӀШΝЮΞΦЯШΠ̞ΠΡŰůШӀШΝЮΜΣьШċƣШΟΣΡШŸƖШΠΠΡШŰůШċŰĬШĤǃШƣőĲШ

ƓƖŸĤċĤŔũŔƣǃШŸŉШƓőŸƣŸŰШċĤƚŸƖƓƣŔŸŰШċƣШΟΣΡШŰůШŸŉШƣőĲШ[ĲΟҼШĦŸůƓũĲǂШыċƓƓƖŸǂŔůċƣĲĬШƣŸШΝШċƚШƽĲШ

ƽĲƖĲШƽŸƖťŔŰŊШŔŰШƣőĲШƣŸƣċũШċĤƚŸƖƓƣŔŸŰШƖĲŊŔůĲьЮШÑőĲШŸĤƣċŔŰĲĬШƓőŸƣŸŰШǰƨǂШƻċũƨĲƚШŉŸƖШΟΣΡ ŰůШ

ċŰĬШΠΠΡ ŰůШċƖĲШũŔƚƣĲĬШŔŰШÑċĤũĲШÉΝЮ 

ÑċĤũĲШÉΝаШ?ĲƣĲƖůŔŰĲĬШƓőŸƣŸŰШǰƨǂШƻċũƨĲƚШŉŸƖШΟΣΡ ŰůШċŰĬШΠΠΡ ŰůЮ 

Ш͘оШŰů fШоШΝΜрΡШůEШƚрΝЮ 

ΟΣΡ ΞЮΟΥ 

ΠΠΡ ΣЮΠΟ 

 

ΟЮΡ ?ĲƣĲƖůŔŰċƣŔŸŰШŸŉШÄƨċŰƣƨůШòŔĲũĬƚ 

ÑőĲШƕƨċŰƣƨůШǃŔĲũĬШŸŉШƣőĲШƓőŸƣŸĦőĲůŔĦċũШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШÂ ÂШĦŸůƓŸƨŰĬƚШŔƚШĬĲƣĲƖůŔŰĲĬШ

ƨƚŔŰŊШ ƣőĲШ ŔŰŔƣŔċũШ ƚũŸƓĲШ ůĲƣőŸĬЮШÂőŸƣŸŔƚŸůĲƖŔƚċƣŔŸŰШ ƽċƚШ ůĲċƚƨƖĲĬШ ƨŰĬĲƖШ ΟΣΡШ ыċƣШ

ĦŸŰĦĲŰƣƖċƣŔŸŰШΝΞЮΡШ~͓ьШŸƖШΠΠΡШŰůШыċƣШĦŸŰĦĲŰƣƖċƣŔŸŰШΡΜШ~͓ьШŔƖƖċĬŔċƣŔŸŰШċƣШΞΡШӖШŸƖШΝΜШӖШ

ŔŰƣĲŰƚŔƣǃЯШƣőĲШŰċƣƨƖċũШũŸŊċƖŔƣőůШŸŉШƣőĲШċĤƚŸƖĤċŰĦĲШƽċƚШƓũŸƣƣĲĬШċƚШċШŉƨŰĦƣŔŸŰШŸŉШƣŔůĲЮШ7ǃШ

ċƓƓũǃŔŰŊШĲƕƨċƣŔŸŰШΝЯΝΞШƣőĲШƕƨċŰƣƨůШǃŔĲũĬШŸŉШƣőĲШũŔŊőƣрŔŰĬƨĦĲĬШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШÂ ÂШ

ĦŸůƓŸƨŰĬƚШĦċŰШĤĲШĦċũĦƨũċƣĲĬЮ 



ÉΠΜ 
 

    
Ὧὢ ὠ

Ὅ ρ ρπ ȟ
 ыΝь 

ìőĲƖĲШ ШŔƚШƣőĲШƕƨċŰƣƨůШǃŔĲũĬбШὯШŔƚШƣőĲШƖĲċĦƣŔŸŰШƖċƣĲбШὢ ШŔƚШƣőĲШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШƣőĲШ

Â ÂШĦŸůƓŸƨŰĬƚШŔŰШƣőĲШĬċƖťШƚƣċƣĲШыĲЮŊЮШӂӂΦΦ ӖШƣƖċŰƚрŔƚŸůĲƖьЯШὠШŔƚШƣőĲШƻŸũƨůĲЯШὍШŔƚШƣőĲШ

ƓőŸƣŸŰШǰƨǂШċŰĬШὃÔȟ‗ШŔƚШƣőĲШċĤƚŸƖƓƣŔŸŰШƻċũƨĲШĤĲŉŸƖĲШŔƖƖċĬŔċƣŔŸŰШċƣШΟΣΡ ŰůШŸƖШΠΠΡ ŰůШ

ƖĲƚƓĲĦƣŔƻĲũǃЮШ7ǃШċƓƓũǃŔŰŊШǯƖƚƣрŸƖĬĲƖШťŔŰĲƣŔĦƚЯЮὯШĦċŰШĤĲШĬĲƖŔƻĲĬШŉƖŸůШƣőĲШƚũŸƓĲШŸŉШƣőĲШ

ũŔŰĲċƖШǯƣШƣŸШƣőĲШƓũŸƣШŸŉШƣőĲШŰċƣƨƖċũШũŸŊċƖŔƣőůШŸŉШċĤƚŸƖĤċŰĦĲШċƚШċШŉƨŰĦƣŔŸŰШŸŉШƣŔůĲЮ 

ΟЮΡЮΝ fƖƖċĬŔċƣŔŸŰШŸŉШ  ĦрÂ ÂШ?ĲƖŔƻċƣŔƻĲƚШċŰĬШEƻċũƨċƣŔŸŰШŸŉШƣőĲШuŔŰĲƣŔĦШÑƖċĦĲƚ 

 

[ŔŊƨƖĲШÉΡΡаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр~ĲШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΠΠΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр~ĲЮ 

 

[ŔŊƨƖĲШÉΡΣаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр~ĲШыΝΞЮΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр~ĲЮ 



ÉΠΝ 
 

 

[ŔŊƨƖĲШÉΡΤаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр§~ĲШыΟΤЮΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШ
ΠΠΡŰůШŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШ
ċĤƚŸƖƓƣŔŸŰШůċǂŔůƨůШŸŉШ  ĦрÂ Âр§~ĲЮ 

 

[ŔŊƨƖĲШÉΡΥаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр§~ĲШыΝΞЮΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр§~ĲЮ 

 

[ŔŊƨƖĲШÉΡΦаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр§cШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΠΠΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр§cЮ 



ÉΠΞ 
 

 

[ŔŊƨƖĲШÉΣΜаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр§cШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр§cЮ 

 

[ŔŊƨƖĲШÉΣΝаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр §ΞШыΟΤЮΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШ
ΠΠΡŰůШŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШ
ċĤƚŸƖƓƣŔŸŰШůċǂŔůƨůШŸŉШ  ĦрÂ Âр §ΞЮ 

 

[ŔŊƨƖĲШÉΣΞаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр §ΞШыΝΞЮΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШ
ΟΣΡŰůШŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШ
ċĤƚŸƖƓƣŔŸŰШůċǂŔůƨůШŸŉШ  ĦрÂ Âр §ΞЮ 



ÉΠΟ 
 

 

[ŔŊƨƖĲШÉΣΟаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ ÂрfШыΟΤЮΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΠΠΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ ÂрfЮ 

 

[ŔŊƨƖĲШÉΣΠаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ ÂрfШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ ÂрfЮ 

 

[ŔŊƨƖĲШÉΣΡаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ ÂрcШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΠΠΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ ÂрcЮ 



ÉΠΠ 
 

 

[ŔŊƨƖĲШÉΣΣаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ ÂрcШыΝΞЮΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ ÂрcЮ 

 

[ŔŊƨƖĲШÉΣΤаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр[ШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΠΠΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр[Ю 

 

[ŔŊƨƖĲШÉΣΥаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр[ШыΝΞЮΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр[Ю 



ÉΠΡ 
 

 

[ŔŊƨƖĲШÉΣΦаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр9[ΟШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΠΠΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр9[ΟЮ 

 

[ŔŊƨƖĲШÉΤΜаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр9[ΟШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр9[ΟЮ 

 

[ŔŊƨƖĲШÉΤΝаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр9 ШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΠΠΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр9 Ю 



ÉΠΣ 
 

 

[ŔŊƨƖĲШÉΤΞаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр9 ШыΝΞЮΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШ
ΟΣΡŰůШŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШ
ċĤƚŸƖƓƣŔŸŰШůċǂŔůƨůШŸŉШ  ĦрÂ Âр9 Ю 

 

[ŔŊƨƖĲШÉΤΟаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр9ũШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΠΠΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр9ũЮ 

 

[ŔŊƨƖĲШÉΤΠаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр9ũШыΝΞЮΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр9ũЮ 



ÉΠΤ 
 

 

[ŔŊƨƖĲШÉΤΡаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр7ƖШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΠΠΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр7ƖЮ 

 

[ŔŊƨƖĲШÉΤΣаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ  ĦрÂ Âр7ƖШыΝΞЮΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ  ĦрÂ Âр7ƖЮ 

  



ÉΠΥ 
 

ΟЮΡЮΞ fƖƖċĬŔċƣŔŸŰШŸŉШ cрÂ ÂШ?ĲƖŔƻċƣŔƻĲƚШċŰĬШEƻċũƨċƣŔŸŰШŸŉШƣőĲШuŔŰĲƣŔĦШÑƖċĦĲƚ 

 

[ŔŊƨƖĲШÉΤΤаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ cрÂ Âр§~ĲШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ cрÂ Âр§~ĲЮ 

 

[ŔŊƨƖĲШÉΤΥаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ cрÂ Âр§cШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ cрÂ Âр§cЮ 



ÉΠΦ 
 

 

[ŔŊƨƖĲШÉΤΦаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ cрÂ Âр §ΞШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ cрÂ Âр §ΞЮ 

 

[ŔŊƨƖĲШÉΥΜаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ cрÂ Âр~ĲШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ cрÂ Âр~ĲЮ 

 

[ŔŊƨƖĲШÉΥΝаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ cрÂ ÂрfШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ cрÂ ÂрfЮ 



ÉΡΜ 
 

 

[ŔŊƨƖĲШÉΥΞаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ cрÂ ÂрcШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ cрÂ ÂрcЮ 

 

[ŔŊƨƖĲШÉΥΟаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ cрÂ Âр[ШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ cрÂ Âр[Ю 

 

[ŔŊƨƖĲШÉΥΠаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ cрÂ Âр9 ШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ cрÂ Âр9 Ю 



ÉΡΝ 
 

 

[ŔŊƨƖĲШÉΥΡаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ cрÂ Âр9ũШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ cрÂ Âр9ũЮ 

 

[ŔŊƨƖĲШÉΥΣаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ cрÂ Âр9[ΟШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ cрÂ Âр9[ΟЮ 

 

[ŔŊƨƖĲШÉΥΤаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ cрÂ Âр7ƖШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ cрÂ Âр7ƖЮ 



ÉΡΞ 
 

ΟЮΡЮΟ fƖƖċĬŔċƣŔŸŰШŸŉШ ~ĲрÂ ÂШ?ĲƖŔƻċƣŔƻĲƚШċŰĬШEƻċũƨċƣŔŸŰШŸŉШƣőĲШuŔŰĲƣŔĦШÑƖċĦĲƚ 

 
[ŔŊƨƖĲШÉΥΥаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ ~ĲрÂ Âр§~ĲШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ ~ĲрÂ Âр§~ĲЮШ 

 

[ŔŊƨƖĲШÉΥΦаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ ~ĲрÂ ÂрfШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ ~ĲрÂ ÂрfЮ 



ÉΡΟ 
 

 

[ŔŊƨƖĲШÉΦΜаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ ~ĲрÂ Âр~ĲШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ ~ĲрÂ Âр~ĲЮ 

 

[ŔŊƨƖĲШÉΦΝаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ ~ĲрÂ Âр§cШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ ~ĲрÂ Âр§cЮ 

 

[ŔŊƨƖĲШÉΦΞаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ ~ĲрÂ Âр9 ШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ ~ĲрÂ Âр9 Ю 



ÉΡΠ 
 

 

[ŔŊƨƖĲШÉΦΟаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ ~ĲрÂ Âр[ШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ ~ĲрÂ Âр[Ю 

 

[ŔŊƨƖĲШÉΦΠаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ ~ĲрÂ ÂрcШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ ~ĲрÂ ÂрcЮ 

 

[ŔŊƨƖĲШÉΦΡаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ ~ĲрÂ Âр9[ΟШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ ~ĲрÂ Âр9[ΟЮ 



ÉΡΡ 
 

 

[ŔŊƨƖĲШÉΦΣаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ ~ĲрÂ Âр9ũШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ ~ĲрÂ Âр9ũЮ 

 

[ŔŊƨƖĲШÉΦΤаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ ~ĲрÂ Âр7ƖШыΞΡ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ ~ĲрÂ Âр7ƖЮ 

 

[ŔŊƨƖĲШÉΦΥаШxĲŉƣаШÑŔůĲрƖĲƚŸũƻĲĬШÖéрéŔƚШċĤƚŸƖƓƣŔŸŰШƚƓĲĦƣƖċШŸŉШ ~ĲрÂ Âр §ΞШыΡΜ ә~ШŔŰШ9cΟ9 ьШƨƓŸŰШΟΣΡŰůШ
ŔƖƖċĬŔċƣŔŸŰЮШÅŔŊőƣаШxŔŰĲċƖШǯƣШŸŉШƣőĲШũŸŊċƖŔƣőůŔĦШťŔŰĲƣŔĦШƣƖċĦĲШŸŉШƣőĲШĦőċŰŊĲШŸŉШċĤƚŸƖĤċŰĦĲШċƣШƣőĲШċĤƚŸƖƓƣŔŸŰШ
ůċǂŔůƨůШŸŉШ ~ĲрÂ Âр §ΞЮ  



ÉΡΣ 
 

ΟЮΣ ?ĲƣĲƖůŔŰċƣŔŸŰШŸŉШÑőĲƖůċũШcċũŉрxŔƻĲƚШ 

?ĲƣĲƖůŔŰċƣŔŸŰШŸŉШƣőĲШƣőĲƖůċũШőċũŉрũŔƻĲƚШ†ϳШŸŉШƣőĲШůĲƣċƚƣċĤũĲШüШŔƚŸůĲƖƚШƽĲƖĲШƖĲĦŸƖĬĲĬШ

ċƚШŉŸũũŸƽƚЮШ ШŉƖĲƚőũǃШƓƖĲƓċƖĲĬШƚŸũƨƣŔŸŰШŸŉШƣőĲШ  ĦрÂ ÂƚШŸŉШŔŰƣĲƖĲƚƣШŔŰШ9cΟ9 ШƽċƚШ

ŔƖƖċĬŔċƣĲĬШċƣШΟΣΡ ŰůШƨŰƣŔũШƖĲċĦőŔŰŊШƣőĲШÂÉÉΟΣΡŰůШċŰĬШŔůůĲĬŔċƣĲũǃШůŸƻĲĬШƣŸШċШsċƚĦŸШéрΣΤΜШ

ƚƓĲĦƣƖŸůĲƣĲƖШŉŸƖШƣőĲƖůċũШĤċĦťШüтEШŔƚŸůĲƖŔǍċƣŔŸŰШŔŰШƣőĲШĬċƖťШċƣШΟΜ ҄ 9ЮШÑőĲŰЯШċШǯƖƚƣрŸƖĬĲƖШ

ƖċƣĲШĦŸŰƚƣċŰƣШὯШŉŸƖШƣőĲШƣőĲƖůċũШĤċĦťШüӡEШŔƚŸůĲƖŔǍċƣŔŸŰШƖĲċĦƣŔŸŰШƽċƚШŸĤƣċŔŰĲĬШƨƚŔŰŊШ

ĲƕƨċƣŔŸŰШΞЮ 
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ìőĲƖĲШὃ ШŔƚШƣőĲШċĤƚŸƖĤċŰĦĲШċƣШ‗ ШĤĲŉŸƖĲШŔƖƖċĬŔċƣŔŸŰШыĲЮŊЮШӂӂΦΦ ӖШƣƖċŰƚрfƚŸůĲƖьбШὃШŔƚШ

ƣőĲШċĤƚŸƖĤċŰĦĲШċƣШ‗ ШċƣШÂÉÉΟΣΡŰůШċŰĬШὃШŔƚШƣőĲШċĤƚŸƖĤċŰĦĲШċƣШ‗ ШċƣШċШĦĲƖƣċŔŰШƣŔůĲЮШ 

[ƖŸůШὯШƣőĲШőċũŉрũŔƻĲШ†ϳШĦċŰШĤĲШĦċũĦƨũċƣĲĬШċƚШƚőŸƽŰШŔŰШĲƕƨċƣŔŸŰ ΟЮ 
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Time (min)

Equation y = a + b*x

Plot Ln(Br)

Weight No Weighting

Intercept -0,00286 ± 0,00213

Slope 2,48024E-4 ± 4,61314E-6

Residual Sum of Squares 2,092E-4

Pearson's r 0,99793

R-Square (COD) 0,99587

Adj. R-Square 0,99552

 

[ŔŊƨƖĲШÉΦΦаШÑőĲƖůċũШüрEШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШ  ĦрÂ Âр7ƖШŔŰШ9cΟ9 ШċƣШΟΜ҄9Ю 



ÉΡΤ 
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ln
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Time (min)

Equation y = a + b*x

Plot Ln(CF3)

Weight No Weighting

Intercept 4,32857E-4 ± 9,78822E-5

Slope 1,09064E-5 ± 8,25019E-8

Residual Sum of Squares 2,88678E-6

Pearson's r 0,99906

R-Square (COD) 0,99812

Adj. R-Square 0,99806

 

[ŔŊƨƖĲШÉΝΜΜаШÑőĲƖůċũШüцEШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШ  ĦрÂ Âр9[ΟШŔŰШ9cΟ9 ШċƣШΟΜ҄9Ю 
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Equation y = a + b*x

Plot Ln(Cl)

Weight No Weighting

Intercept -0,00508 ± 0,00117

Slope 2,70789E-4 ± 1,73281E-6

Residual Sum of Squares 1,2941E-4

Pearson's r 0,99963

R-Square (COD) 0,99926

Adj. R-Square 0,99922

 

[ŔŊƨƖĲШÉΝΜΝаШÑőĲƖůċũШüцEШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШ  ĦрÂ Âр9ũШŔŰШ9cΟ9 ШċƣШΟΜ҄9Ю 
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Time (min)

Equation y = a + b*x

Plot Ln(CN)

Weight No Weighting

Intercept 0,00242 ± 1,19069E-4

Slope 0,06985 ± 3,03725E-4

Residual Sum of Squares 6,33023E-6

Pearson's r 0,99962

R-Square (COD) 0,99924

Adj. R-Square 0,99923

 

[ŔŊƨƖĲШÉΝΜΞаШÑőĲƖůċũШüцEШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШ  ĦрÂ Âр9 ШŔŰШ9cΟ9 ШċƣШΟΜ҄9Ю 



ÉΡΥ 
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Time (min)

Gleichung y = a + b*x

Zeichnen Ln(F)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0.00267 ± 3.05359E-4

Steigung 3.62792E-5 ± 5.19925E-8

Summe der Fehlerquadrate 6,69409E-4

Pearson R 0,99983

R-Quadrat (COD) 0,99966

Kor. R-Quadrat 0,99965

 

[ŔŊƨƖĲШÉΝΜΟаШÑőĲƖůċũШüцEШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШ  ĦрÂ Âр[ШŔŰШ9cΟ9 ШċƣШΟΜ҄9Ю 
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Equation y = a + b*x

Plot Ln(H)

Weight No Weighting

Intercept 0.00198 ± 4.73922E-4

Slope 2.64668E-5 ± 2.19365E-7

Residual Sum of Squares 2,20164E-4

Pearson's r 0,99791

R-Square (COD) 0,99583

Adj. R-Square 0,99576

 

[ŔŊƨƖĲШÉΝΜΠаШÑőĲƖůċũШüцEШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШ  ĦрÂ ÂрcШŔŰШ9cΟ9 ШċƣШΟΜ҄9Ю 
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Time (min)

Gleichung y = a + b*x

Zeichnen Ln(I)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0.00575 ± 0.00177

Steigung 1.47837E-4 ± 5.39152E-7

Summe der Fehlerquadrate 0,00695

Pearson R 0,99938

R-Quadrat (COD) 0,99876

Kor. R-Quadrat 0,99875

 

[ŔŊƨƖĲШÉΝΜΡаШÑőĲƖůċũШüцEШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШ  ĦрÂ ÂрfШŔŰШ9cΟ9 ШċƣШΟΜ҄9Ю 



ÉΡΦ 
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ln
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Equation y = a + b*x

Plot Ln(Me)

Weight No Weighting

Intercept 0.00174 ± 3.86887E-4

Slope 5.36583E-5 ± 6.59622E-8

Residual Sum of Squares 0,00108

Pearson's r 0,99987

R-Square (COD) 0,99975

Adj. R-Square 0,99974

 

[ŔŊƨƖĲШÉΝΜΣаШÑőĲƖůċũШüцEШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШ  ĦрÂ Âр~ĲШŔŰШ9cΟ9 ШċƣШΟΜ҄9Ю 
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ln
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Time (s)

Equation y = a + b*x

Plot E

Weight No Weighting

Intercept 0,00111 ± 1,46539E-4

Slope 0,00114 ± 1,29334E-6

Residual Sum of Squares 8,46991E-6

Pearson's r 0,99998

R-Square (COD) 0,99995

Adj. R-Square 0,99995

 

[ŔŊƨƖĲШÉΝΜΤаШÑőĲƖůċũШüцEШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШ  ĦрÂ Âр §ΞШŔŰШ9cΟ9 ШċƣШΟΜ҄9Ю 
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Gleichung y = a + b*x

Zeichnen Ln(OH)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse 0.00854 ± 0.01135

Steigung 0.03599 ± 2.01586E-4

Summe der Fehlerquadrate 0,04168

Pearson R 0,99947

R-Quadrat (COD) 0,99893

Kor. R-Quadrat 0,9989

 

[ŔŊƨƖĲШÉΝΜΥаШÑőĲƖůċũШüцEШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШ  ĦрÂ Âр§cШŔŰШ9cΟ9 ШċƣШΟΜ҄9Ю 



ÉΣΜ 
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Gleichung y = a + b*x

Zeichnen Ln(OMe)

Gewichtung Keine Gewichtung

Schnittpunkt mit der Y-Achse -0.00858 ± 0.00127

Steigung 1.09967E-4 ± 2.17166E-7

Summe der Fehlerquadrate 0,01168

Pearson R 0,99967

R-Quadrat (COD) 0,99935

Kor. R-Quadrat 0,99934

 

[ŔŊƨƖĲШÉΝΜΦаШÑőĲƖůċũШüцEШŔƚŸůĲƖŔǍċƣŔŸŰШŸŉШ  ĦрÂ Âр§~ĲШŔŰШ9cΟ9 ШċƣШΟΜ҄9Ю 

ΟЮΤ cċůůĲƣƣШ9ŸƖƖĲũċƣŔŸŰШŸŉШÑőĲƖůċũШcċũŉрxŔƻĲƚШŸŉШ  ĦрÂ ÂШ?ĲƖŔƻċƣŔƻĲƚ 

ÑőĲШĦŸƖƖĲũċƣŔŸŰШŸŉШƣőĲƖůċũШƖĲũċǂċƣŔŸŰШƽŔƣőШƣőĲШÅрƚƨĤƚƣŔƣƨĲŰƣШƓċƖċůĲƣĲƖƚШƖĲƚƨũƣĲĬШŔŰШƣőĲШ

cċůůĲƣƣШƓũŸƣЯШĬĲƓŔĦƣĲĬШŔŰШ[ŔŊƨƖĲШÉΝΝΜЮШìĲШŉŸƨŰĬШƣőĲШĤĲƚƣШĦŸƖƖĲũċƣŔŸŰШƨƚŔŰŊШƣőĲШcċůůĲƣƣШ

ƚƨĤƚƣŔƣƨƣŔŸŰШĦŸŰƚƣċŰƣШШ͠ƖĲƚƨũƣŔŰŊШŔŰШƣƽŸШũŔŰĲċƖШǯƣƚШы§cШƽċƚШƣƖĲċƣĲĬШċƚШĲǂĦĲƓƣŔŸŰШĬƨĲШƣŸШƣőĲШ

ƓŸƚƚŔĤũĲШƓƖĲƚĲŰĦĲШŸŉШċШƣċƨƣŸůĲƖŔƚůШůĲĦőċŰŔƚůьЮ 
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[ŔŊƨƖĲШÉΝΝΜаШcċůůĲƣƣШƓũŸƣШŸŉШƣőĲƖůċũШƖĲũċǂċƣŔŸŰШŉŸƖШ  ĦрÂ ÂШĬĲƖŔƻċƣŔƻĲƚЮ 

  



ÉΣΝ 
 

ÑŸШŊĲƣШċШĬĲĲƓĲƖШŔŰƚŔŊőƣШŔŰƣŸШƣőĲШŰċƣƨƖĲШŸŉШƣőŸƚĲЯШƣƽŸШƖĲƓƖĲƚĲŰƣċƣŔƻĲШĦŸůƓŸƨŰĬƚШƽĲƖĲШ

ĦőŸƚĲŰШ ы  ĦрÂ Âр9 ШċŰĬШ  ĦрÂ Âр§~ĲьШ ċŰĬШ ƣőĲŔƖШüӡEШƣőĲƖůċũШ ƖĲũċǂċƣŔŸŰШ ƽċƚШ

ůĲċƚƨƖĲĬШċƣШĬŔǭĲƖĲŰƣШƣĲůƓĲƖċƣƨƖĲƚШŔŰШƣŸũƨĲŰĲЮШÑőƖĲĲШůĲċƚƨƖĲůĲŰƣƚШƽĲƖĲШĦŸŰĬƨĦƣĲĬШċƣШ

ĲƻĲƖǃШƣĲůƓĲƖċƣƨƖĲШċŰĬШƽĲƖĲШƣőĲŰШǯƣƣĲĬШƣŸШƣőĲШũŔŰĲċƖŔǍĲĬШŉŸƖůШŸŉШƣőĲШEǃƖŔŰŊШĲƕƨċƣŔŸŰа 

ƽőĲƖĲШc̓ґШŔƚШċĦƣŔƻċƣŔŸŰШĲŰƣőċũƓǃЯШÉ̓ґШŔƚШċĦƣŔƻċƣŔŸŰШĲŰƣƖŸƓǃЯШÅШŔƚШƣőĲШƨŰŔƻĲƖƚċũШŊċƚШĦŸŰƚƣċŰƣЯШ

ÑШŔƚШƣőĲШƣĲůƓĲƖċƣƨƖĲЯШťШƣőĲШťŔŰĲƣŔĦШĦŸŰƚƣċŰƣЯШőШŔƚШƣőĲШÂũċŰĦťШĦŸŰƚƣċŰƣЯШċŰĬШť7ШŔƚШƣőĲШ

7ŸũƣǍůċŰŰШ ĦŸŰƚƣċŰƣЮШ 7ǃШ ŰƨůĲƖŔĦċũũǃШ ǯƣƣŔŰŊШ ƣőĲШ ĬċƣċШ ƨƚŔŰŊШ ƣőĲШ ƓċĦťċŊĲШũŔŉƣШċƚШ

ŔůƓũĲůĲŰƣĲĬШŔŰШÂǃƣőŸŰΟЯШŔƣШŔƚШƓŸƚƚŔĤũĲШƣŸШŸĤƣċŔŰШƣőĲШƚƣċŰĬċƖĬШĲƖƖŸƖƚШŸŰШƣőĲШƚũŸƓĲШċŰĬШ

ŔŰƣĲƖĦĲƓƣШċŰĬШĬŔƖĲĦƣũǃШƣőĲШƚƣċŰĬċƖĬШĲƖƖŸƖƚШŸŰШc̓ґШы„Ў ьШċŰĬШÉ̓ґЮ„ЎЮĤǃШůƨũƣŔƓũǃŔŰŊШƣőĲƚĲШ

ƻċũƨĲƚШƽŔƣőШÅдЮÖƚŔŰŊШƣőĲШĦŸƻċƖŔċŰĦĲШůċƣƖŔǂШŸĤƣċŔŰĲĬШŉƖŸůШƣőĲШǯƣЯШŔƣШŔƚШƓŸƚƚŔĤũĲШƣŸШ

ŰƨůĲƖŔĦċũũǃШŸĤƣċŔŰШƣőĲШĦŸƖƖĲũċƣŔŸŰШĤĲƣƽĲĲŰШc̓ґШċŰĬШÉ̓ґШы”Ў ЎьШƽőŔĦőШƖĲƚƨũƣĲĬШƣŸШĤĲШĦũŸƚĲШ

ƣŸШΝШŉŸƖШĤŸƣőШ9 рШыΜЮΦΦΤΦьШċŰĬШ~Ĳ§рШыΜЮΦΦΦΡьШĬĲƖŔƻċƣŔƻĲƚЮШÑőŔƚШĦŸƖƖĲũċƣŔŸŰШĦċŰШĤĲШƨƚĲĬШƣŸШ

ŸĤƣċŔŰШƣőĲШĲƖƖŸƖШŸŰШƣőĲШ]ŔĤĤƚШ[ƖĲĲШEŰĲƖŊǃШŸŉШċĦƣŔƻċƣŔŸŰЯШ]̓ґЯШĤǃШĲǂƓũŸŔƣŔŰŊШƣőĲШŉŸƖůƨũċШ 

 „Ў „Ў Ὕ„Ў ςὝ”Ў Ў„Ў „Ў  ыΡь 

ċƚƚŸĦŔċƣĲĬШƽŔƣőШƣőĲШĦċŰŸŰŔĦċũШŉŸƖůШŸŉШƣőĲШEǃƖŔŰŊШĲƕƨċƣŔŸŰ 

 ЎὋɗ ЎὌɗ ὝЎὛɗ ыΣь 

ÑċĤũĲШÉΞШƓƖŸƻŔĬĲƚШċŰШŸƻĲƖƻŔĲƽШŸŉШƣőĲШůĲċƚƨƖĲĬШƖċƣĲƚШċŰĬШƣőĲШƖĲƚƨũƣŔŰŊШƣőĲƖůŸĬǃŰċůŔĦШ
ƓċƖċůĲƣĲƖƚШċŰĬШÑċĤũĲШÉΟШŸŉШƣőĲШƖĲƚƨũƣƚШŸŉШƣőĲШEǃƖŔŰŊШċŰċũǃƚŔƚШŸŉШƣőĲШĬċƣċШƚĲƣЮ 
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ÉΣΞ 
 

ÑċĤũĲШÉΞаШÑőĲƖůċũШƖĲũċǂċƣŔŸŰШƖċƣĲƚШыƖĲĦŸƖĬĲĬШŔŰШůŔŰрΝьШŸŉШ  ĦрÂ Âр9 ШċŰĬШ  ĦрÂ Âр§~ĲШ

ŔŰШƣŸũƨĲŰĲШċƣШĬŔǭĲƖĲŰƣШƣĲůƓĲƖċƣƨƖĲƚЮ 

ÑĲůƓĲƖċƣƨƖĲƚШоШ9҄ 9  §~Ĳ 

ΞΜ ΤЮΣΝΥEрΜΠ ΤЮΦΠΟEрΜΠ ΥЮΜΜΥEрΜΠ ΦЮΟΡΦEрΜΡ ΦЮΝΜΤEрΜΡ ΥЮΤΥΥEрΜΡ 

ΟΡ ΡЮΣΥΜEрΜΟ ΡЮΟΤΜEрΜΟ ΡЮΡΥΜEрΜΟ ΤЮΥΡΝEрΜΠ ΤЮΟΣΡEрΜΠ ΤЮΤΟΟEрΜΠ 

ΡΜ ΞЮΡΝΞEрΜΞ ΞЮΠΜΝEрΜΞ ΞЮΣΣΜEрΜΞ ΠЮΜΟΜEрΜΟ ΟЮΣΣΜEрΜΟ ΟЮΦΦΜEрΜΟ 

ΣΡ ΝЮΞΠΥEрΜΝ ΝЮΟΝΞEрΜΝ ΝЮΞΥΜEрΜΝ ΝЮΥΤΣEрΜΞ ΝЮΥΦΥEрΜΞ ΝЮΤΥΤEрΜΞ 

ΥΜ ΡЮΥΤΜEрΜΝ ΡЮΟΦΜEрΜΝ ΡЮΟΟΜEрΜΝ ΣЮΤΣΤEрΜΞ ΤЮΜΠΦEрΜΞ ΤЮΝΠΦEрΜΞ 

 

ÑċĤũĲШÉΟаШEǃƖŔŰŊШċŰċũǃƚŔƚШŸŉШƣőĲШůĲċƚƨƖĲůĲŰƣƚШŔŰШÑċĤũĲШÉΞЮ 

   ĦрÂ Âр9    ĦрÂ Âр§~Ĳ 
]̍ҋШоШťsоůŸũ ΦΦЮΝШӆШΜЮΜΤċ ΝΜΠЮΟШӆШΜЮΝċ 
c̍ҋШоШťsоůŸũ ΦΜЮΜШӆШΜЮΤ ΦΟЮΜШӆШΝЮΜ 
É̍ҋШоШsоыůŸũШuь рΟΜЮΜШӆШΞЮΜ рΟΦЮΜШӆШΠЮΜ 

 

ΟЮΤЮΝ ÑőĲƖůċũШÅĲũċǂċƣŔŸŰШŸŉШ  ĦрÂ Âр9 ШċƣШ?ŔǭĲƖĲŰƣШÑĲůƓĲƖċƣƨƖĲƚ 
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ln
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t)
]

Time/min

Equation y = a + b*x

Plot 1 3 2

Weight No Weighting

Intercept 0,98636 ± 0,0053 0,98751 ± 0,00519 0,99356 ± 0,00224

Slope 7,94308E-4 ± 1,06642E-5 7,67227E-4 ± 1,04168E-5 8,00782E-4 ± 6,85172E-6

Residual Sum of Squares 0,00149 0,00142 1,11547E-4

Pearson's r 0,99883 0,9988 0,99971

R-Square (COD) 0,99766 0,99761 0,99941

Adj. R-Square 0,99748 0,99743 0,99934

20°C 

 

[ŔŊƨƖĲШÉΝΝΝаШÑőĲƖůċũШƖĲũċǂċƣŔŸŰШċĤƚŸƖĤċŰĦĲШƣƖċĦĲШŸŉШƣőĲШ  ĦрÂ Âр9 ШċƣШΞΜШ9҄ШŔŰШƣŸũƨĲŰĲЮ 



ÉΣΟ 
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ln
[(

A
Ð
-A

0
)/

(A
-A

t)
]

Time (min)

Equation y = a + b*x

Plot 1 2 3

Weight No Weighting

Intercept 0,96305 ± 0,00841 0,95859 ± 0,00778 0,92758 ± 0,01456

Slope 0,00568 ± 9,14769E-5 0,00537 ± 8,36508E-5 0,00558 ± 1,13115E-4

Residual Sum of Squares 0,00186 0,00156 0,01048

Pearson's r 0,99883 0,99891 0,99734

R-Square (COD) 0,99767 0,99782 0,99468

Adj. R-Square 0,99741 0,99758 0,99427

35°C 

 

[ŔŊƨƖĲШÉΝΝΞаШÑőĲƖůċũШƖĲũċǂċƣŔŸŰШċĤƚŸƖĤċŰĦĲШƣƖċĦĲШŸŉШƣőĲШ  ĦрÂ Âр9 ШċƣШΟΡШ9҄ШŔŰШƣŸũƨĲŰĲЮ 
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ln
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A
Ð
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0
)/

(A
-A

t)
]

Time (min)

Equation y = a + b*x

Plot 1 2 3

Weight No Weighting

Intercept 1,00107 ± 2,26228E-4 0,99168 ± 5,27481E-4 0,98847 ± 0,00154

Slope 0,02512 ± 1,22142E-4 0,02401 ± 1,48918E-4 0,0266 ± 1,75856E-4

Residual Sum of Squares 4,96045E-6 5,71371E-5 1,3485E-4

Pearson's r 0,99979 0,9994 0,99965

R-Square (COD) 0,99957 0,99881 0,9993

Adj. R-Square 0,99955 0,99877 0,99926

50°C 

 

[ŔŊƨƖĲШÉΝΝΟаШÑőĲƖůċũШƖĲũċǂċƣŔŸŰШċĤƚŸƖĤċŰĦĲШƣƖċĦĲШŸŉШƣőĲШ  ĦрÂ Âр9 ШċƣШΡΜШ9҄ШŔŰШƣŸũƨĲŰĲЮ 
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ln
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]

Time (min)

Equation y = a + b*x

Plot 1 2 3

Weight No Weighting

Intercept 0,9986 ± 4,13404E-4 0,99147 ± 0,00234 0,99945 ± 3,39318E-4

Slope 0,12484 ± 6,03071E-4 0,13122 ± 0,00171 0,12802 ± 7,6272E-4

Residual Sum of Squares 9,19338E-6 2,94374E-4 2,66632E-6

Pearson's r 0,99985 0,9989 0,99986

R-Square (COD) 0,9997 0,99781 0,99972

Adj. R-Square 0,99967 0,99764 0,99968

65°C 

 

[ŔŊƨƖĲШÉΝΝΠаШÑőĲƖůċũШƖĲũċǂċƣŔŸŰШċĤƚŸƖĤċŰĦĲШƣƖċĦĲШŸŉШƣőĲШ  ĦрÂ Âр9 ШċƣШΣΡШ9҄ШŔŰШƣŸũƨĲŰĲЮ 



ÉΣΠ 
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ln
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A
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0
)/

(A
-A

t)
]

Time (min)

Equation y = a + b*x

Plot 1 2 3

Weight No Weighting

Intercept 0,99717 ± 0,00113 0,99682 ± 0,00114 0,99794 ± 0,00187

Slope 0,53362 ± 0,00275 0,53968 ± 0,00276 0,58716 ± 0,00472

Residual Sum of Squares 6,86085E-5 6,94611E-5 6,49262E-5

Pearson's r 0,99983 0,99983 0,99977

R-Square (COD) 0,99966 0,99966 0,99955

Adj. R-Square 0,99963 0,99963 0,99948

80°C 

 

[ŔŊƨƖĲШÉΝΝΡаШÑőĲƖůċũШƖĲũċǂċƣŔŸŰШċĤƚŸƖĤċŰĦĲШƣƖċĦĲШŸŉШƣőĲШ  ĦрÂ Âр9 ШċƣШΥΜШ9҄ШŔŰШƣŸũƨĲŰĲЮ 

  



ÉΣΡ 
 

ШΟЮΤЮΞ ÑőĲƖůċũШÅĲũċǂċƣŔŸŰШŸŉШ  ĦрÂ Âр§~ĲШċƣШ?ŔǭĲƖĲŰƣШÑĲůƓĲƖċƣƨƖĲƚ 
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ln
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0
)/
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t)
]

Time (min)

Equation y = a + b*x

Plot B D F

Weight No Weighting

Intercept 0,99468 ± 3,68517E-4 0,99827 ± 2,77732E-4 1,00024 ± 1,95523E-4

Slope 9,35293E-5 ± 9,82675E-8 9,10695E-5 ± 2,73404E-7 8,78784E-5 ± 1,9272E-7

Residual Sum of Squares 4,01451E-4 1,69369E-5 8,41543E-6

Pearson's r 0,99994 0,99987 0,99993

R-Square (COD) 0,99988 0,99975 0,99987

Adj. R-Square 0,99988 0,99974 0,99986

20°C 

 

[ŔŊƨƖĲШÉΝΝΣаШÑőĲƖůċũШƖĲũċǂċƣŔŸŰШċĤƚŸƖĤċŰĦĲШƣƖċĦĲШŸŉШƣőĲШ  ĦрÂ Âр§~ĲШċƣШΞΜШ9҄ШŔŰШƣŸũƨĲŰĲЮ 
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ln
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0
)/
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t)
]

Time (min)

Equation y = a + b*x

Plot B D F

Weight No Weighting

Intercept 1,00004 ± 1,05426E-4 0,99901 ± 4,8497E-5 0,99813 ± 1,03943E-4

Slope 7,85091E-4 ± 2,55967E-6 7,36467E-4 ± 1,14769E- 7,7331E-4 ± 3,60222E-6

Residual Sum of Squares 5,98397E-7 1,20303E-7 2,14754E-7

Pearson's r 0,99993 0,99998 0,99991

R-Square (COD) 0,99986 0,99997 0,99983

Adj. R-Square 0,99985 0,99997 0,9998

35°C 

 

[ŔŊƨƖĲШÉΝΝΤаШÑőĲƖůċũШƖĲũċǂċƣŔŸŰШċĤƚŸƖĤċŰĦĲШƣƖċĦĲШŸŉШƣőĲШ  ĦрÂ Âр§~ĲШċƣШΟΡШ9҄ШŔŰШƣŸũƨĲŰĲЮ 



ÉΣΣ 
 

0 20 40 60 80 100 120 140 160

1,0

1,1

1,2

1,3

1,4

1,5

1,6

1,7

ln
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Time (min)

Equation y = a + b*x

Plot B D F

Weight No Weighting

Intercept 1,00037 ± 3,32223E-4 0,99777 ± 1,88624E-4 0,99166 ± 0,00131

Slope 0,00404 ± 8,07741E-5 0,00366 ± 9,61761E-6 0,00394 ± 4,70934E-5

Residual Sum of Squares 5,93725E-6 1,58969E-5 3,69582E-5

Pearson's r 0,99741 0,99986 0,99943

R-Square (COD) 0,99483 0,99971 0,99886

Adj. R-Square 0,99443 0,9997 0,99872

50°C 

 

[ŔŊƨƖĲШÉΝΝΥаШÑőĲƖůċũШƖĲũċǂċƣŔŸŰШċĤƚŸƖĤċŰĦĲШƣƖċĦĲШŸŉШƣőĲШ  ĦрÂ Âр§~ĲШċƣШΡΜШ9҄ШŔŰШƣŸũƨĲŰĲЮ 
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ln
[(
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Time (min)

Equation y = a + b*x

Plot B D F

Weight No Weighting

Intercept 0,89749 ± 0,02037 0,99199 ± 0,00148 0,99108 ± 0,00285

Slope 0,01876 ± 4,57384E-4 0,01898 ± 3,60226E-4 0,01787 ± 7,02347E-4

Residual Sum of Squares 0,04019 1,18084E-4 1,87352E-4

Pearson's r 0,99469 0,99767 0,99388

R-Square (COD) 0,98941 0,99534 0,98779

Adj. R-Square 0,98882 0,99498 0,98627

65°C 

 

[ŔŊƨƖĲШÉΝΝΦаШÑőĲƖůċũШƖĲũċǂċƣŔŸŰШċĤƚŸƖĤċŰĦĲШƣƖċĦĲШŸŉШƣőĲШ  ĦрÂ Âр§~ĲШċƣШΣΡШ9҄ШŔŰШƣŸũƨĲŰĲЮ 
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Equation y = a + b*x

Plot B D F

Weight No Weighting

Intercept 0,9976 ± 8,11822E-4 0,99041 ± 0,00363 0,99868 ± 6,96904E-

Slope 0,06767 ± 0,00118 0,07049 ± 0,00305 0,07149 ± 0,00165

Residual Sum of Squares 3,54526E-5 2,44495E-4 6,44159E-6

Pearson's r 0,99802 0,9935 0,99814

R-Square (COD) 0,99603 0,98705 0,99628

Adj. R-Square 0,99573 0,9852 0,99575

80°C 

 

[ŔŊƨƖĲШÉΝΞΜаШÑőĲƖůċũШƖĲũċǂċƣŔŸŰШċĤƚŸƖĤċŰĦĲШƣƖċĦĲШŸŉШƣőĲШ  ĦрÂ Âр§~ĲШċƣШΥΜШ9҄ШŔŰШƣŸũƨĲŰĲЮ 



ÉΣΤ 
 

ΠЮ  ~ÅШÉƓĲĦƣƖċ 

 

[ŔŊƨƖĲШÉΝΞΝаШΝcр ~ÅШƚƓĲĦƣƖċШŸŉШΟрыΞрÂőĲŰǃũőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲШŔŰШ?~É§рĬΩЮ 



ÉΣΥ 
 

 

[ŔŊƨƖĲШÉΝΞΞаШΝΟ9р ~ÅШƚƓĲĦƣƖċШŸŉШΟрыΞрÂőĲŰǃũőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲШŔŰШ?~É§рĬΩЮ 



ÉΣΦ 
 

 

[ŔŊƨƖĲШÉΝΞΟаШΝcр ~ÅШƚƓĲĦƣƖċШŸŉШΟрыΞрыΠр[ũƨŸƖŸƓőĲŰǃũьőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲШŔŰШ?~É§рĬΩЮ 



ÉΤΜ 
 

 

[ŔŊƨƖĲШÉΝΞΠаШΝΦ[р ~ÅШƚƓĲĦƣƖċШŸŉШΟрыΞрыΠр[ũƨŸƖŸƓőĲŰǃũьőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲШŔŰШ?~É§рĬΩЮ 



ÉΤΝ 
 

 

[ŔŊƨƖĲШÉΝΞΡаШΝΟ9р ~ÅШƚƓĲĦƣƖċШŸŉШΟрыΞрыΠр[ũƨŸƖŸƓőĲŰǃũьőǃĬƖċǍŸŰŸьƓĲŰƣċŰĲрΞЯΠрĬŔŸŰĲШŔŰШ?~É§рĬΩЮ 


















































































































































































