
  
 

 

 

 

 

 

 

 

 

 

 

!ǇǇŀǊŀǘǳǎ ŦƻǊ aŜŀǎǳǊƛƴƎ !ƛǊ DŀǇ ŀƴŘ wƻǘƻǊ 

tƻǎƛǘƛƻƴ ƛƴ [ƛƴŜŀǊ aƻǘƻǊǎ 
 

 

 

 

 

 

aŀǎǘŜǊΩǎ ¢ƘŜǎƛǎΣ 

IŜƴǊȅ tƛƛǘǳƭŀƛƴŜƴ 

 

 

{ŎƘƻƻƭ ƻŦ 9ƭŜŎǘǊƛŎŀƭ 9ƴƎƛƴŜŜǊƛƴƎ 

 

¢ƘŜǎƛǎ {ǳǇŜǊǾƛǎƻǊΥ 

tǊƻŦΦ aŀǊƪƻ IƛƴƪƪŀƴŜƴ 

 

¢ƘŜǎƛǎ ŀŘǾƛǎƻǊΥ 

aΦ{ŎΦ !ƴǘǘƛ YŀƭƭƛƻƴƛŜƳƛ 

  



ƛ 
 

!![¢h ¦bL±9w{L¢¸ 

{/Ihh[ hC 9[9/¢wL/![ 9bDLb99wLbD 

a!{¢9wΩ{ ¢I9{L{ 

!.{¢w!/¢ 

!ǳǘƘƻǊΥ IŜƴǊȅ tƛƛǘǳƭŀƛƴŜƴ 

¢ƛǘƭŜΥ !ǇǇŀǊŀǘǳǎ ŦƻǊ aŜŀǎǳǊƛƴƎ !ƛǊ DŀǇ ŀƴŘ wƻǘƻǊ tƻǎƛǘƛƻƴ ƛƴ [ƛƴŜŀǊ aƻǘƻǊǎ 

5ŀǘŜΥ фΦсΦнлмт [ŀƴƎǳŀƎŜΥ 9ƴƎƭƛǎƘ bǳƳōŜǊ ƻŦ ǇŀƎŜǎΥ уо 

5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƭŜŎǘǊƛŎŀƭ 9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ !ǳǘƻƳŀǘƛƻƴ 

tǊƻŦŜǎǎƻǊǎƘƛǇΥ 9ƭŜŎǘǊƛŎ 5ǊƛǾŜǎ /ƻŘŜΥ {πум 

{ǳǇŜǊǾƛǎƻǊΥ tǊƻŦΦ aŀǊƪƻ IƛƴƪƪŀƴŜƴ 

!ŘǾƛǎƻǊΥ  aΦ{ŎΦ !ƴǘǘƛ YŀƭƭƛƻƴƛŜƳƛ 

¢Ƙƛǎ ǘƘŜǎƛǎ ǎǘǳŘƛŜǎ ƛƴŘǳŎǘƛǾŜ ŀƛǊ ƎŀǇ ŀƴŘ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ƛƴ ƭƛƴŜŀǊ ƳƻǘƻǊǎΦ ¢ƘŜ 

ƻōƧŜŎǘ ƛǎ ǘƻ ŦƛƴŘ ŀ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ŦƻǊ ŀƴ ƛƴŘǳǎǘǊƛŀƭ ŀǇǇƭƛŎŀǘƛƻƴΦ ¢ƘŜǊŜŦƻǊŜΣ ƛƴŘǳŎǘƛǾŜ 

ǎŜƴǎƛƴƎ ƛǎ ǎǘǳŘƛŜŘ ŀƴŘ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ŀǊŜ ŘŜŦƛƴŜŘΦ LƴŘǳŎǘƛǾŜ 

Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ƛǎ ŦǳǊǘƘŜǊ ŘŜǾŜƭƻǇŜŘ ǘƻ ǎǳƛǘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΣ ŀ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ƛǎ 

ŘŜǎƛƎƴŜŘ ŀƴŘ ŀ ǇǊƻǘƻǘȅǇŜ ƛǎ ƳŀƴǳŦŀŎǘǳǊŜŘΦ !ƭǎƻΣ ŀ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘ ƛǎ ŘŜǎƛƎƴŜŘ ŀƴŘ 

ōǳƛƭǘ ŀƴŘ ǘƘŜ ǇǊƻǘƻǘȅǇŜ ƛǎ ǘŜǎǘŜŘΦ ¢Ŝǎǘ ǊŜǎǳƭǘǎ ǾŜǊƛŦȅ ǘƘŀǘ ǘƘŜ ŘŜǎƛƎƴŜŘ ǎŜƴǎƛƴƎ 

ŀǇǇŀǊŀǘǳǎ ƳŜŜǘǎ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ŀ ŦǳǊǘƘŜǊ ŘŜǾŜƭƻǇƳŜƴǘ ŎƻǳƭŘ ōŜ ǿƻǊǘƘǿƘƛƭŜΦ 

YŜȅǿƻǊŘǎΥ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎΣ ǊƻǘƻǊ ǇƻǎƛǘƛƻƴΣ ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊ 

  



ƛƛ 
 

!![¢hπ̧[LhtL{¢h 

{&IYm¢9YbLLY!b YhwY9!Yh¦[¦ 

5Lt[haL¢¸mb 

¢LL±L{¢9[a& 

¢ŜƪƛƧŅΥ IŜƴǊȅ tƛƛǘǳƭŀƛƴŜƴ 

¢ȅǀƴ ƴƛƳƛΥ ƭŀƛǘŜ ƛƭƳŀǾŅƭƛƴ Ƨŀ ǊƻƻǘǘƻǊƛƴ Ǉŀƛƪŀƴ ƳƛǘǘŀŀƳƛǎŜŜƴ ƭƛƴŜŀŀǊƛƳƻƻǘǘƻǊŜƛǎǎŀ 

tŅƛǾŅƳŅŅǊŅΥ фΦсΦнлмт YƛŜƭƛΥ ŜƴƎƭŀƴǘƛ {ƛǾǳƳŅŅǊŅΥ уо 

{ŅƘƪǀǘŜƪƴƛƛƪŀƴ Ƨŀ ŀǳǘƻƳŀŀǘƛƻƴ ƭŀƛǘƻǎ 

tǊƻŦŜǎǎǳǳǊƛΥ ǎŅƘƪǀƪŅȅǘǀǘ YƻƻŘƛΥ {πум 

±ŀƭǾƻƧŀΥ  tǊƻŦΦ aŀǊƪƻ IƛƴƪƪŀƴŜƴ 

hƘƧŀŀƧŀΥ  5L !ƴǘǘƛ YŀƭƭƛƻƴƛŜƳƛ 

¢ŅƳŅ ŘƛǇƭƻƳƛǘȅǀ ǘǳǘƪƛƛ ƛƴŘǳƪǘƛƛǾƛǎǘŀ ƛƭƳŀǾŅƭƛƴ Ƨŀ ǊƻƻǘǘƻǊƛǇŀƛƪŀƴ Ƴƛǘǘŀǳǎǘŀ 

ƭƛƴŜŀŀǊƛƳƻƻǘǘƻǊƛƪŅȅǘǀƛǎǎŅΦ ¢ȅǀƴ ǘŀǾƻƛǘŜ ƻƴ ƭǀȅǘŅŅ ǘƻǘŜǳǘǘŀƳƛǎƪŜƭǇƻƛƴŜƴ ƳƛǘǘŀƭŀƛǘŜ 

ǘŜƻƭƭƛǎŜŜƴ ǎƻǾŜƭƭǳǎƪƻƘǘŜŜǎŜŜƴΦ {Ŝƴ Ǿǳƻƪǎƛ ǘȅǀǎǎŅ ǘǳǘƪƛǘŀŀƴ ƛƴŘǳƪǘƛƛǾƛǎǘŀ Ƴƛǘǘŀǳǎǘŀ Ƨŀ 

ƳŅŅǊƛǘŜǘŅŅƴ ǾŀŀǘƛƳǳƪǎŜǘ ƳƛǘǘŀƭŀƛǘǘŜŜƭƭŜΦ LƴŘǳƪǘƛƛǾƛǎǘŀ ǇŀƛƪŀƴƳƛǘǘŀǳǎǘŀ ƪŜƘƛǘŜǘŅŅƴ 

ŜŘŜƭƭŜŜƴ ǎƻǇƛƳŀŀƴ ǎƻǾŜƭƭǳǎƪƻƘǘŜŜǎŜŜƴΣ ƳƛǘǘŀƭŀƛǘŜ ǎǳǳƴƴƛǘŜƭƭŀŀƴ Ƨŀ ǎƛƛǘŅ ǾŀƭƳƛǎǘŜǘŀŀƴ 

ǇǊƻǘƻǘȅȅǇǇƛΦ [ƛǎŅƪǎƛ ǎǳǳƴƴƛǘŜƭƭŀŀƴ Ƨŀ ǊŀƪŜƴƴŜǘŀŀƴ ǘŜǎǘŀǳǎƧŅǊƧŜǎǘŜƭȅΣ Ƨƻƭƭŀ ǇǊƻǘƻǘȅȅǇǇƛ 

ǘŜǎǘŀǘŀŀƴΦ ¢ŜǎǘƛǘǳƭƻƪǎŜǘ ǘƻŘŜƴǘŀǾŀǘΣ ŜǘǘŅ ƳƛǘǘŀƭŀƛǘŜ ǎŀŀǾǳǘǘŀŀ ǎƛƭƭŜ ŀǎŜǘŜǘǳǘ 

ǾŀŀǘƛƳǳƪǎŜǘ ǎŜƪŅ ǎŜƴΣ ŜǘǘŅ ƳƛǘǘŀƭŀƛǘǘŜŜƴ ƪŜƘƛǘǘŅƳƛǎǘŅ ƪŀƴƴŀǘǘŀŀ ƧŀǘƪŀŀΦ 

!ǾŀƛƴǎŀƴŀǘΥ ƛƭƳŀǾŅƭƛƴ ƳƛǘǘŀǳǎΣ ƛƴŘǳƪǘƛƛǾƛƴŜƴ ŀƴǘǳǊƛΣ ǊƻƻǘǘƻǊƛƴ Ǉŀƛƪƪŀ 

  



ƛƛƛ 
 

tǊŜŦŀŎŜ 

¢Ƙƛǎ ǘƘŜǎƛǎ ǿŀǎ ŘƻƴŜ ŦƻǊ ŀ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘ ƻŦ Yhb9 /ƻǊǇƻǊŀǘƛƻƴΦ Yhb9 ǇǊƻǾƛŘŜŘ 

ǇǊŜƳƛǎŜǎ ŀǘ IȅǾƛƴƪŅŅ ŦƻǊ ǿǊƛǘƛƴƎ ŀƴŘ ŜȄǇŜǊƛƳŜƴǘŀƭ ǇŀǊǘ ƻŦ ǘƘŜ ǿƻǊƪΦ ¢ƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ 

ǿƻǊƪ ǳǘƛƭƛȊŜŘ ƳŜŀǎǳǊƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ƻŦ wϧ5 ƭŀōƻǊŀǘƻǊȅΦ ¢Ƙƛǎ ǘƘŜǎƛǎ ǿŀǎ 

ŦƛƴŀƴŎŜŘ ōȅ Yhb9Φ 

{ŜǾŜǊŀƭ ǇŜƻǇƭŜ ǇŀǊǘƛŎƛǇŀǘŜŘ Ƴȅ ǿƻǊƪ ŀƴŘ ŦƛǊǎǘΣ L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǘƘŀƴƪ Ƴȅ ǎǳǇŜǊǾƛǎƻǊ 

ǇǊƻŦŜǎǎƻǊ aŀǊƪƻ IƛƴƪƪŀƴŜƴ ŀƴŘ Ƴȅ ƛƴǎǘǊǳŎǘƻǊ !ƴǘǘƛ YŀƭƭƛƻƴƛŜƳƛ ŦƻǊ ǘƘŜƛǊ ǾŀƭǳŀōƭŜ 

ƎǳƛŘŀƴŎŜ ŀƴŘ ǎǳǇǇƻǊǘΦ {ǇŜŎƛŀƭ ǘƘŀƴƪǎ Ǝƻ ǘƻ ¢ŜǊƻ IŀƪŀƭŀΣ ¢ǳǳƪƪŀ YƻǊƘƻƴŜƴΣ {ŜǇǇƻ {ǳǳǊπ

!ǎƪƻƭŀΣ tŀǎƛ wŀŀǎǎƛƴŀ ŀƴŘ ¢ŜǊƻ tǳǊƻǎǘƻ ŦƻǊ ǎƘŀǊƛƴƎ ǘƘŜƛǊ ƪƴƻǿƭŜŘƎŜΣ ƎǳƛŘŀƴŎŜ ŀƴŘ ŦƭŜȄƛōƭŜ 

ǇǊƻŎǳǊŜƳŜƴǘ ƻŦ ǊŜǎƻǳǊŎŜǎ ƴŜŜŘŜŘ ƛƴ ǘƘƛǎ ǿƻǊƪΦ Lƴ ŀŘŘƛǘƛƻƴΣ L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǘƘŀƴƪ LƭǇƻ 

YŀǳƘŀƴƛŜƳƛ ŀƴŘ aŀǊƪƻ aƛƴƪƪƛƴŜƴ ŦƻǊ ǘƘŜƛǊ ƘŜƭǇ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ōǳƛƭŘƛƴƎ ƻŦ ǘƘŜ ǘŜǎǘ 

ŀǊǊŀƴƎŜƳŜƴǘΦ !ƭǎƻΣ L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǘƘŀƴƪ aŀǊƛƪŀ ±ŀƛƴƛƻ ŦƻǊ ƘŜǊ ƘŜƭǇ ŎƻƴŎŜǊƴƛƴƎ ǇǊƻǘƻ 

t/.ǎ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ŀǊǊŀƴƎŜƳŜƴǘǎΦ 

¢Ƙƛǎ ǘƘŜǎƛǎ ǊŜǉǳƛǊŜŘ ŀ ƭƻǘ ƻŦ Ƴȅ ƭŜƛǎǳǊŜ ǘƛƳŜ ŀƴŘ ǘƘŜǊŜŦƻǊŜΣ L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǘƘŀƴƪ Ƴȅ ŦŀƳƛƭȅ 

ŀƴŘ ŎƭƻǎŜ ƻƴŜǎ ŦƻǊ ǘƘŜƛǊ ǎǳǇǇƻǊǘ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎΦ 

 

9ǎǇƻƻΣ CƛƴƭŀƴŘ 

WǳƴŜ нлмт 

 

IŜƴǊȅ tƛƛǘǳƭŀƛƴŜƴ 

  



ƛǾ 
 

9ǎƛǇǳƘŜ 

¢ŅƳŅ ŘƛǇƭƻƳƛǘȅǀ ǘŜƘǘƛƛƴ YƻƴŜ hȅƧΥƴ ǘǳǘƪƛƳǳǎƘŀƴƪƪŜŜǎŜŜƴΦ YƻƴŜ ǘŀǊƧƻǎƛ ǘƛƭŀǘ ǘȅǀƴ 

ƪƛǊƧƻƛǘǘŀƳƛǎǘŀ ǎŜƪŅ ƪƻƪŜŜƭƭƛǎǘŀ ƻǎŀŀ ǾŀǊǘŜƴ IȅǾƛƴƪŅŅƴ ǘƻƛƳƛǇƛǎǘŜŜƭǘŅΦ YƻƪŜŜƭƭƛǎŜǎǎŀ ƻǎŀǎǎŀ 

ƘȅǀŘȅƴƴŜǘǘƛƛƴ ǘǳƻǘŜƪŜƘƛǘȅǎƭŀōƻǊŀǘƻǊƛƻƴ ƳƛǘǘŀƭŀƛǘǘŜƛǘŀ Ƨŀ ǘŀǊǾƛƪƪŜƛǘŀΦ ¢ȅǀ ƻƴ ǊŀƘƻƛǘŜǘǘǳ 

YƻƴŜŜƴ ǇǳƻƭŜǎǘŀΦ 

aƻƴƛ ƻǎŀƭƭƛǎǘǳƛ ǘȅǀƘǀƴƛ Ƨŀ ŜƴǎƛƳƳŅƛǎŜƪǎƛ Ƙŀƭǳŀƛǎƛƴ ƪƛƛǘǘŅŅ ǾŀƭǾƻƧŀŀƴƛ ǇǊƻŦŜǎǎƻǊƛ aŀǊƪƻ 

Iƛƴƪƪŀǎǘŀ Ƨŀ ƻƘƧŀŀƧŀŀƴƛ !ƴǘǘƛ YŀƭƭƛƻƴƛŜƳŜŅ ƘŜƛŘŅƴ ǘŀǊƧƻŀƳŀǎǘŀ ŀǊǾƻƪƪŀŀǎǘŀ ƻƘƧŀǳƪǎŜǎǘŀ 

Ƨŀ ǘǳŜǎǘŀΦ 9ǊƛǘȅƛǎŜǘ ƪƛƛǘƻƪǎŜǘ ŀƴǎŀƛǘǎŜǾŀǘ Ƴȅǀǎ ¢ŜǊƻ IŀƪŀƭŀΣ ¢ǳǳƪƪŀ YƻǊƘƻƴŜƴΣ {ŜǇǇƻ {ǳǳǊπ

!ǎƪƻƭŀΣ tŀǎƛ wŀŀǎǎƛƴŀ Ƨŀ ¢ŜǊƻ tǳǊƻǎǘƻ ƘŜƛŘŅƴ ƧŀƪŀƳŀǎǘŀ ƻǎŀŀƳƛǎŜǎǘŀŀƴΣ ƻƘƧŀǳƪǎŜǎǘŀ Ƨŀ 

ƧƻǳǎǘŀǾŀǎǘŀ ǘƻƛƳƛƴƴŀǎǘŀ ǘȅǀǎǎŅ ǘŀǊǾƛǘǘǳƧŜƴ ǊŜǎǳǊǎǎƛŜƴ ƘŀƴƪƛƴǘƻƛƘƛƴ ƭƛƛǘǘȅŜƴΦ [ƛǎŅƪǎƛ 

Ƙŀƭǳŀƛǎƛƴ ƪƛƛǘǘŅŅ LƭǇƻ YŀǳƘŀƴƛŜƳŜŅ Ƨŀ aŀǊƪƻ aƛƴƪƪƛǎǘŅ ŀǾǳǎǘŀ ǘŜǎǘƛǇŜƴƪƛƴ ǊŀƪŜƴƴǳƪǎŜǎǎŀ 

ǎŜƪŅ aŀǊƛƪŀ ±ŀƛƴƛƻǘŀ ŀǾǳǎǘŀ ǇǊƻǘƻǇƛƛǊƛƪƻǊǘǘƛŜƴ ǾŀƭƳƛǎǘǳƪǎŜǎǎŀ Ƨŀ ƳƛǘǘŀǳǎƧŅǊƧŜǎǘŜƭȅƛǎǎŅΦ 

5ƛǇƭƻƳƛǘȅǀ Ǿŀŀǘƛ ǇŀƭƧƻƴ ǾŀǇŀŀπŀƛƪŀŀƴƛ Ƨŀ ǎŜƴ Ǿǳƻƪǎƛ Ƙŀƭǳŀƛǎƛƴ ƪƛƛǘǘŅŅ ǇŜǊƘŜǘǘŅƴƛ Ƨŀ 

ƭŅƘŜƛǎƛŅƴƛ ƘŜƛŘŅƴ ƧŀǘƪǳǾŀǎǘŀ ǘǳŜǎǘŀ Ƨŀ ȅƳƳŅǊǊȅƪǎŜǎǘŅΦ 

 

9ǎǇƻƻΣ {ǳƻƳƛ 

YŜǎŅƪǳǳ нлмт 

 

IŜƴǊȅ tƛƛǘǳƭŀƛƴŜƴ 

  



Ǿ 
 

/ƻƴǘŜƴǘǎ 

 

tǊŜŦŀŎŜ.................................................................................................................................................. ƛƛƛ 

9ǎƛǇǳƘŜ ................................................................................................................................................. ƛǾ 
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{ȅƳōƻƭǎ ŀƴŘ ŀōōǊŜǾƛŀǘƛƻƴǎ 

{ȅƳōƻƭǎ ŀƴŘ ¦ƴƛǘǎ 

ὃ ώƳнϐ /ǊƻǎǎπǎŜŎǘƛƻƴŀƭ ŀǊŜŀ ƻŦ ŀ ƳŀƎƴŜǘƛŎ ŦƭǳȄ 

ὃ  ώƳнϐ /ǊƻǎǎπǎŜŎǘƛƻƴŀƭ ŀǊŜŀ ƻŦ ŀ ƳŀƎƴŜǘƛŎ ŎƛǊŎǳƛǘ 

ὅ  ώCϐ /ŀǇŀŎƛǘŀƴŎŜ ƻŦ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ 

Ὀ  5ƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ 

Ὅ ώ!ϐ /ǳǊǊŜƴǘ 

ὒ ώIϐΣ ώ²ōκ!ϐ LƴŘǳŎǘŀƴŎŜ 

ὒ  ώIϐΣ ώ²ōκ!ϐ 9ǉǳƛǾŀƭŜƴǘ ƛƴŘǳŎǘŀƴŎŜ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ 

ὔ  bǳƳōŜǊ ƻŦ ǘǳǊƴǎ ƛƴ ŀ Ŏƻƛƭ 

ὖ  tƘŀǎŜ ǘŀōƭŜ 

ד  ώмκIϐ wŜƭǳŎǘŀƴŎŜ 

Ὑ  ώ±κ!ϐΣ ώɱϐ wŜǎƛǎǘŀƴŎŜ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ 

Ὓ  wŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƻǳǘǇǳǘ ǎƛƎƴŀƭ 

Ὕ  ώǎϐ {ǿƛǘŎƘƛƴƎ ǇŜǊƛƻŘ 

Ὕ  [ƻƻƪπǳǇ ƳŜǘƘƻŘ ǘƘǊŜǎƘƻƭŘ ƭƛƳƛǘ 

ὠ  ώ±ϐ .ǳŎƪ ŎƻƴǾŜǊǘŜǊ ƛƴǇǳǘ ǾƻƭǘŀƎŜ 

ὠ  ώ±ϐ hǇŜǊŀǘƛƴƎ ǾƻƭǘŀƎŜ 

Ὢ  ώмκǎϐΣ ώIȊϐ wŜŦŜǊŜƴŎŜ ŎƭƻŎƪ ŦǊŜǉǳŜƴŎȅ 

Ὢ  ώмκǎϐΣ ώIȊϐ wŜǎƻƴŀƴŎŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ 

ὰ ώƳϐ [ŜƴƎǘƘ ƻŦ ŀ ƳŀƎƴŜǘƛŎ ŦƭǳȄ ǇŀǘƘ 

ὰ ώƳϐ IŜƛƎƘǘ ƻŦ ŀ ǎǘŀǘƻǊ Ǌŀƛƭ ǘƻƻǘƘ 

ὰ ώƳϐ 5ƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ǘǿƻ ƳŜŀǎǳǊŜƳŜƴǘǎ 

ὰ ώƳϐ [ŜƴƎǘƘ ƻŦ ŀ ƳŀƎƴŜǘƛŎ ŎƛǊŎǳƛǘ 

ὰ  ώƳϐ tƻƭŜ ǇƛǘŎƘ 

ὰ ώƳϐ 5ƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ǎǘŀǘƻǊ Ǌŀƛƭ ǘŜŜǘƘ 

ὰ ώƳϐ [ŜƴƎǘƘ ƻŦ ŀ ǎǘŀǘƻǊ Ǌŀƛƭ ǘƻƻǘƘ 

ὰ ώƳϐ ²ƛŘǘƘ ƻŦ ŀ ǎǘŀǘƻǊ Ǌŀƛƭ 

ὲ   bǳƳōŜǊ ƻŦ ŎƻƳƳǳƴƛŎŀǘŜŘ ōȅǘŜǎ 

ὲ  {ŜǘǘŀōƭŜ !κ5 ŎƻƴǾŜǊǘŜǊ ǇŀǊŀƳŜǘŜǊ 



Ǿƛƛ 
 

ὸ ώǎϐ ¢ƛƳŜ 

ὸ ώǎϐ /ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ 

ὸ ώǎϐ aŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ 

ὸ  ώǎϐ tƻǎǘπŎƻƴǾŜǊǎƛƻƴ ǇǊƻŎŜǎǎƛƴƎ ǘƛƳŜ 

ὸ  ώǎϐ aŀǎǘŜǊπǎƭŀǾŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘƛƳŜ 

ὸ  ώǎϐ CƛǊǎǘ ǊŜǎǇƻƴǎŜ ǘƛƳŜ 

ὸ  ώǎϐ {ŜŎƻƴŘ ǊŜǎǇƻƴǎŜ ǘƛƳŜ 

ὸ  ώǎϐ {ǿƛǘŎƘƛƴƎ ǘƛƳŜ 

ὺ  ώƳκǎϐ ±ŜƭƻŎƛǘȅ ƻŦ ǘƘŜ ƳƻǾŜǊ 

ώ  !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜ 

ɮ ώ¢ƳнϐΣ ώ²ōϐ aŀƎƴŜǘƛŎ ŦƭǳȄ 

‘ ώIκƳϐ tŜǊƳŜŀōƛƭƛǘȅ 

‘ ώIκƳϐ wŜƭŀǘƛǾŜ ǇŜǊƳŜŀōƛƭƛǘȅ 

‘ ώIκƳϐ ±ŀŎǳǳƳ ǇŜǊƳŜŀōƛƭƛǘȅ 

!ōōǊŜǾƛŀǘƛƻƴǎ 

!/ !ƭǘŜǊƴŀǘƛƴƎ ŎǳǊǊŜƴǘ 

!κ5 !ƴŀƭƻƎπǘƻπŘƛƎƛǘŀƭ 

/{. /ƘƛǇ ǎŜƭŜŎǘ ōǳǎ 

5/ 5ƛǊŜŎǘ ŎǳǊǊŜƴǘ 

9t/. 9ƭŜŎǘǊƻƴƛŎǎ ǇǊƛƴǘŜŘ ŎƛǊŎǳƛǘ ōƻŀǊŘ 

aŀƎƭŜǾ aŀƎƴŜǘƛŎŀƭƭȅ ƭŜǾƛǘŀǘŜŘ 

aL{h aŀǎǘŜǊ ƛƴǇǳǘ ǎƭŀǾŜ ƻǳǘǇǳǘ ƭƛƴŜ 

ah{L aŀǎǘŜǊ ƻǳǘǇǳǘ ǎƭŀǾŜ ƛƴǇǳǘ ƭƛƴŜ 

t/. tǊƛƴǘŜŘ ŎƛǊŎǳƛǘ ōƻŀǊŘ 

ta[a tŜǊƳŀƴŜƴǘ ƳŀƎƴŜǘ ƭƛƴŜŀǊ ƳƻǘƻǊ 

t²a tǳƭǎŜπǿƛŘǘƘ ƳƻŘǳƭŀǘƛƻƴ 

{/[Y {ŜǊƛŀƭ ŎƭƻŎƪ ƭƛƴŜ 

{t/. Sensor printed circuit board 

{tL {ŜǊƛŀƭ ǇŜǊƛǇƘŜǊŀƭ ƛƴǘŜǊŦŀŎŜ 
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1 LƴǘǊƻŘǳŎǘƛƻƴ 

Lƴ ǘƘƛǎ ŎƘŀǇǘŜǊΣ ŀ ƭƛƴŜŀǊ ƳƻǘƻǊ ŎƻƴŎŜǇǘ ǿƛƭƭ ōŜ ōǊƛŜŦƭȅ ŘƛǎŎǳǎǎŜŘ ŀƴŘ ǘƻ ƳƻǘƛǾŀǘŜ ǘƘŜ 

ǊŜŀŘŜǊΣ ǎƻƳŜ ŎƘŀƭƭŜƴƎŜǎ ŀƴŘ ōŜƴŜŦƛǘǎ ǊŜƭŀǘƛƴƎ ǘƻ ƭƛƴŜŀǊ ƳƻǘƻǊ ŀǇǇƭƛŎŀǘƛƻƴǎ ǿƛƭƭ ōŜ 

ǇǊŜǎŜƴǘŜŘΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ǊŜǎŜŀǊŎƘ ǇǊƻōƭŜƳ ŀƴŘ ƻōƧŜŎǘƛǾŜǎ ǿƛƭƭ ōŜ ŘŜŦƛƴŜŘΦ 

1.1  .ŀŎƪƎǊƻǳƴŘ 

/ƻƴǾŜƴǘƛƻƴŀƭ ǊƻǘŀǘƛƴƎ ŜƭŜŎǘǊƛŎ ƳŀŎƘƛƴŜǎ ŎƻƳǇǊƛǎŜ ŀ ǎǘŀǘƛƻƴŀǊȅ ŎȅƭƛƴŘǊƛŎŀƭ ǎǘŀǘƻǊ ŀƴŘ ŀ 

ǊƻǘŀǘƛƴƎ ǊƻǘƻǊΦ [ƛƴŜŀǊ ƳƻǘƻǊǎ ŎƻƳǇǊƛǎŜ ŀ ƭƛƴŜŀǊ ǎǘŀǘƻǊΣ ǿƘƛŎƘ ƛǎ ŀƭǎƻ ǎǘŀǘƛƻƴŀǊȅΣ ŀƴŘ ŀ 

ƳƻǾŜǊΣ ƛΦŜΦ ǊƻǘƻǊΣ ǿƘƛŎƘ Ŏŀƴ ƳƻǾŜ ŀƭƻƴƎ ǘƘŜ ƭƛƴŜŀǊ ǎǘŀǘƻǊ ǊŀƛƭΦ /ǳǊǊŜƴǘ ƭƛƴŜŀǊ ƳƻǘƻǊ 

ǘŜŎƘƴƻƭƻƎȅ ŜƴŀōƭŜǎ ǘƻ ŎƘƻƻǎŜ ōŜǘǿŜŜƴ ŀ ǎƛƳǇƭƛŦƛŜŘ ǎǘŀǘƻǊ ǘƻǇƻƭƻƎȅ ǿƛǘƘ ƳƻǊŜ 

ŎƻƳǇƭƛŎŀǘŜŘ ƳƻǾŜǊ ǎǘǊǳŎǘǳǊŜ ƻǊ ŀ ǎƛƳǇƭƛŦƛŜŘ ƳƻǾŜǊ ǘƻǇƻƭƻƎȅ ǿƛǘƘ ƳƻǊŜ ŎƻƳǇƭŜȄ ǎǘŀǘƻǊΦ 

.ŀǎƛŎŀƭƭȅΣ ǎƛƳǇƭƛŦƛŜŘ ƳƻǾŜǊ ǘƻǇƻƭƻƎȅ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ǿƛƴŘƛƴƎǎ ƛƴ ǘƘŜ ǎǘŀǘƻǊ ǎƛŘŜ 

ǿƘƛŎƘ ŀǊŜ ǘȅǇƛŎŀƭƭȅ ŎƻƴǘǊƻƭƭŜŘ ǿƛǘƘ ŀ ŦǊŜǉǳŜƴŎȅ ŎƻƴǾŜǊǘŜǊΣ ŀƴŘ ǘƘŜ ƳƻǾŜǊ ƛƴŎƭǳŘŜǎ ŦƻǊ 

ƛƴǎǘŀƴŎŜ ǇŜǊƳŀƴŜƴǘ ƳŀƎƴŜǘǎΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǎƛƳǇƭƛŦƛŜŘ ǎǘŀǘƻǊ ǘƻǇƻƭƻƎȅ ƳŜŀƴǎ ǘƘŀǘ 

ǘƘŜ ǎǘŀǘƻǊ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ŎƻƴŘǳŎǘ ƳŀƎƴŜǘƛŎ ŦƭǳȄ ƛƴ ŀ ǿŀȅ ǘƘŀǘ ŦƻǊŎŜ ŀƴŘ ǘƘŜǊŜŦƻǊŜ Ƴƻǘƛƻƴ 

Ŏŀƴ ōŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŎƻǊǊŜŎǘƭȅ ŎƻƴǘǊƻƭƭŜŘ ŦƭǳȄ ŦǊƻƳ ǘƘŜ ƳƻǾŜǊ ǇŀǊǘΦ !ƴ ŜȄŀƳǇƭŜ ŎƻǳƭŘ ōŜ 

ŀ ǎǘŀǘƻǊ ǿƛǘƘ ǇŜǊƳŀƴŜƴǘ ƳŀƎƴŜǘǎ ƻƴ ǘƘŜ ǎǳǊŦŀŎŜΣ ŀ ƳƻǾŜǊ ƛƴŎƭǳŘƛƴƎ ƳǳƭǘƛπǇƘŀǎŜ ǿƛƴŘƛƴƎ 

ŀƴŘ ŀ ŦǊŜǉǳŜƴŎȅ ŎƻƴǾŜǊǘŜǊ ǿƘƛŎƘ ǎǳǇǇƭƛŜǎ ŀƭǘŜǊƴŀǘƛƴƎ ŎǳǊǊŜƴǘǎ ǘƻ ǘƘŜ ƳƻǾŜǊ ǿƛƴŘƛƴƎΦ 

¢ƘŜ Ƴƻǎǘ ǎǳƛǘŀōƭŜ ƭƛƴŜŀǊ ƳƻǘƻǊ ǘƻǇƻƭƻƎȅ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƛǘǎŜƭŦΣ ōǳǘ ƭƛƴŜŀǊ 

ƳƻǘƻǊ ǘŜŎƘƴƻƭƻƎȅ ŜƴŀōƭŜǎ ǾŀǊƛƻǳǎ ǇƻǎǎƛōƛƭƛǘƛŜǎ ǘƻ ǊŜŘŜǎƛƎƴ ŦƻǊƳŜǊ ŀǇǇƭƛŎŀǘƛƻƴǎ ŦƻǊ 

ƛƴǎǘŀƴŎŜ ŀǎǎŜƳōƭȅ ƭƛƴŜ ŘŜǎƛƎƴǎ ŀƴŘ ƳŜŀƴǎ ƻŦ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΦ 

/ƻƳǇŀǊŜŘ ǘƻ ŎƻƴǾŜƴǘƛƻƴŀƭ ǊƻǘŀǘƛƴƎ ŜƭŜŎǘǊƛŎ ƳŀŎƘƛƴŜǎΣ ƭƛƴŜŀǊ ƳƻǘƻǊǎ ŀǊŜ ǳǎǳŀƭƭȅ ƳƻǊŜ 

ŜȄǇŜƴǎƛǾŜ ŀǎ ǘƘŜ ǎǘŀǘƻǊ ŎƻǾŜǊǎ ǿƘƻƭŜ ƻǇŜǊŀǘƛƻƴ ǊŀƴƎŜ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǊŜǉǳƛǊŜǎ ƳƻǊŜ 

ƳŀǘŜǊƛŀƭǎΦ IƻǿŜǾŜǊΣ ƭƛƴŜŀǊ ƳƻǘƻǊ ǎƻƭǳǘƛƻƴǎ Ŏŀƴ ǎƛƳǇƭƛŦȅ ǎƻƳŜ ŀǇǇƭƛŎŀǘƛƻƴǎ ōŜŎŀǳǎŜ ǘƘŜȅ 

Řƻ ƴƻǘ ǊŜǉǳƛǊŜ ŦƻǊ ƛƴǎǘŀƴŎŜ ǘǊŀƴǎƳƛǎǎƛƻƴǎΣ ǘƘŜȅ ƘŀǾŜ ƭŜǎǎ ǿŜŀǊƛƴƎ ǇŀǊǘǎ ŀƴŘΣ ƛƴ ŎŀǎŜ ƻŦ 

ƳŀƎƴŜǘƛŎŀƭƭȅ ƭŜǾƛǘŀǘƛƴƎ όaŀƎƭŜǾύ ǎƻƭǳǘƛƻƴǎΣ ǘƘŜȅ ƭŀŎƪ ŦǊƛŎǘƛƻƴΦ 9ǎǇŜŎƛŀƭƭȅΣ ƛƴ ƘƛƎƘ ǎǇŜŜŘ 

ŀǇǇƭƛŎŀǘƛƻƴǎΣ ŦƻǊ ƛƴǎǘŀƴŎŜ ƛƴ aŀƎƭŜǾ ǘǊŀƛƴǎΣ ǘƘŜ ŦǊƛŎǘƛƻƴƭŜǎǎ ƳŀƎƴŜǘƛŎ ƭŜǾƛǘŀǘƛƻƴ ƛǎ ǳǘƛƭƛȊŜŘ 
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ǘƻ ǊŜŀŎƘ ƘƛƎƘŜǊ ǾŜƭƻŎƛǘƛŜǎΦ bŜǾŜǊǘƘŜƭŜǎǎΣ ƳŀƎƴŜǘƛŎ ƭŜǾƛǘŀǘƛƻƴ ǎŜǘǎ ǎǘǊƛŎǘ ŀƴŘ ǳƴŎƻƴŘƛǘƛƻƴŀƭ 

ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŀƴ ŀƛǊ ƎŀǇ ōŜǘǿŜŜƴ ǘƘŜ ƳƻǾŜǊ ŀƴŘ ǘƘŜ ǎǘŀǘƻǊ ǊŀƛƭΦ LŦ ŦƻǊ ƛƴǎǘŀƴŎŜ 

ǇǊŜǾƛƻǳǎƭȅ ƳŜƴǘƛƻƴŜŘ aŀƎƭŜǾ ǘǊŀƛƴ ƳŀƪŜǎ ŎƻƴǘŀŎǘ ǿƛǘƘ ŀ ǎǘŀǘƻǊ Ǌŀƛƭ ŀǘ ƛǘǎ ǘƻǇ ǎǇŜŜŘΣ 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ υππ ƪƳκƘΣ ǘƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ Ŏŀƴ ōŜ ŘŜǾŀǎǘŀǘƛƴƎΦ ¢ƘŜ ŎƻƴǘǊƻƭ ƻŦ ŜƭŜŎǘǊƛŎ 

ƳŀŎƘƛƴŜǎ ǊŜǉǳƛǊŜǎ ŜȄŀŎǘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ŀƴƎƭŜ ƻŦ ǘƘŜ ǊƻǘƻǊΣ ƻǊ ƛƴ ǘƘŜ ƭƛƴŜŀǊ 

ŀǇǇƭƛŎŀǘƛƻƴǎΣ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƳƻǾŜǊ Ǉƻǎƛǘƛƻƴ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ǎǘŀǘƻǊ ǊŀƛƭΦ hǘƘŜǊǿƛǎŜΣ 

ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƛǎ ǇƻƻǊ ƻǊ ƛƴ ǘƘŜ ǿƻǊǎǘ ŎŀǎŜ ǘƘŜ ƳŀŎƘƛƴŜ Ŏŀƴƴƻǘ ƻǇŜǊŀǘŜ ŀǘ ŀƭƭΦ 

¢ƘŜǊŜŦƻǊŜΣ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ Ƴǳǎǘ ōŜ ƻōǘŀƛƴŜŘ ǎƻƳŜƘƻǿΦ /ƻƳƳƻƴƭȅΣ ƛǘ ƛǎ ŀŎǉǳƛǊŜŘ ōȅ 

ƳŜŀǎǳǊƛƴƎ ƛǘ ŘƛǊŜŎǘƭȅ ǿƛǘƘ ŜƴŎƻŘŜǊǎ ƻǊ ƻǘƘŜǊ ŀōǎƻƭǳǘŜ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊǎΦ !ƴƻǘƘŜǊ ǿŀȅ ƛǎ 

ǘƻ ŜǎǘƛƳŀǘŜ ƛǘ ǿƛǘƘ ŦǊŜǉǳŜƴŎȅ ŎƻƴǾŜǊǘŜǊ ǾŀǊƛŀōƭŜǎ ŜΦƎΦ ǿƛǘƘ ƳŜŀǎǳǊŜŘ ŎǳǊǊŜƴǘǎΣ ǾƻƭǘŀƎŜǎ 

ŜǘŎΦ aƻǊŜƻǾŜǊΣ ŜǎǘƛƳŀǘƛƴƎ ǊŜǉǳƛǊŜǎ ƳƻǊŜ ǎƻǇƘƛǎǘƛŎŀǘŜŘ ŎƻƴǘǊƻƭ ŀƭƎƻǊƛǘƘƳǎ ŀƴŘ ŜǾŜƴ ƛŦ 

ǎǳŎƘ ŀǊŜ ŘŜǾŜƭƻǇŜŘΣ ǎƻƳŜ ŀǇǇƭƛŎŀǘƛƻƴǎ ǊŜǉǳƛǊŜ ŀōǎƻƭǳǘŜ Ǉƻǎƛǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ōȅ ŘŜŦŀǳƭǘ 

ōŜŎŀǳǎŜ ƻŦ ǾŀƭƛŘ ǊŜƎǳƭŀǘƛƻƴǎΣ ǎǘŀƴŘŀǊŘǎΣ ƭŜƎƛǎƭŀǘƛƻƴ ŜǘŎΦ 

/ƻƴǘǊƻƭ ƻŦ ƭƛƴŜŀǊ ƳƻǘƻǊǎ Ŏŀƴ ōŜ ƻōǘŀƛƴŜŘ ǿƛǘƘ ŜȄǇŜƴǎƛǾŜ ǎŜƴǎƛƴƎ ŘŜǾƛŎŜǎ ƻǊ ŜǎǘƛƳŀǘŜǎΦ 

IƻǿŜǾŜǊΣ Ƴŀǎǎ ǇǊƻŘǳŎǘƛƻƴ ǊŜǉǳƛǊŜǎ ŦŜŀǎƛōƭŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǎƻƭǳǘƛƻƴ ǿƛǘƘ 

ƳƛƴƛƳƛȊŜŘ ŜȄǇŜƴǎŜǎΦ ¢Ƙƛǎ ǘƘŜǎƛǎ ǎǘǳŘƛŜǎ ŀƴŘ ǇǊƻǾƛŘŜǎ ŀ ǇƻǎǎƛōƭŜ ǎƻƭǳǘƛƻƴ ŦƻǊ ƭƛƴŜŀǊ ƳƻǘƻǊ 

ŀƛǊ ƎŀǇ ŀƴŘ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎΦ .ȅ ǇǊƻǾƛŘƛƴƎ ǎǳŎƘ ŀƴ ŀǇǇŀǊŀǘǳǎΣ ƭƛƴŜŀǊ ƳƻǘƻǊ 

ŀǇǇƭƛŎŀǘƛƻƴǎ ŎƻǳƭŘ ŘƛǎǇƭŀŎŜ ǎƻƳŜ ŎǳǊǊŜƴǘ ŜƭŜŎǘǊƛŎ ƳŀŎƘƛƴŜ ŀǇǇƭƛŎŀǘƛƻƴǎ ƻƴ ǘƘŜ ƳŀǊƪŜǘǎΦ 

1.2  wŜǎŜŀǊŎƘ tǊƻōƭŜƳ ŀƴŘ hōƧŜŎǘƛǾŜ 

¢Ƙƛǎ ǘƘŜǎƛǎ ǎǘǳŘƛŜǎ ŀ ǇŜǊƳŀƴŜƴǘ ƳŀƎƴŜǘ ƭƛƴŜŀǊ ƳƻǘƻǊ όta[aύ ŀǇǇƭƛŎŀǘƛƻƴ ǿƛǘƘ ŀ 

ǎƛƳǇƭƛŦƛŜŘ ǎǘŀǘƻǊ ǘƻǇƻƭƻƎȅΦ ¢ƘŜ ƳƻǾŜǊ ŎƻƳǇǊƛǎŜǎ ǇŜǊƳŀƴŜƴǘ ƳŀƎƴŜǘǎ ŀƴŘ ƳǳƭǘƛπǇƘŀǎŜ 

ǿƛƴŘƛƴƎΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ƳƻǾŜǊ ƛǎ ƴƻǘ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ōȅ ŀƴȅ ƳŜŀƴǎΦ 

¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ŜƴǘƛǊŜƭȅ ōŀǎŜŘ ƻƴ ƭŜǾƛǘŀǘƛƻƴΦ /ƻƴǘǊƻƭ ƻŦ ǘƘŜ ŀƛǊ ƎŀǇ ƛǎ ŎǊǳŎƛŀƭ 

ŦƻǊ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ǎƻ ƛǘ Ƴǳǎǘ ōŜ ŜȄŜŎǳǘŜŘ ŀŎŎǳǊŀǘŜƭȅΦ ¢ƘŜ ǎȅǎǘŜƳ ƛǎ ƭŀōƛƭŜ ōȅ ƛǘǎ ƴŀǘǳǊŜΣ 

ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŀǘ ƛƴ ŎŀǎŜ ƛǘ ŜƴŎƻǳƴǘŜǊǎ ŀ ŘƛǎǘǳǊōŀƴŎŜ ŀƴŘ ǘƘŜ ƳƻǾŜǊ ƛǎ ǳƴōŀƭŀƴŎŜŘ ǘƘŜ 

ŦƻǊŎŜǎ ŀŦŦŜŎǘƛƴƎ ǘƻ ƛǘ ǿƛƭƭ ŎƘŀƴƎŜ ŜȄǇƻƴŜƴǘƛŀƭƭȅΦ ²ƛǘƘƻǳǘ ŀ Ŧŀǎǘ ǊŜǎǇƻƴǎŜ ŦǊƻƳ ǘƘŜ ŎƻƴǘǊƻƭ 

ǎȅǎǘŜƳΣ ǘƘŜ ƳƻǾŜǊ ŀƴŘ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ǿƛƭƭ ƳŀƪŜ ŎƻƴǘŀŎǘΦ IŜƴŎŜΣ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ŀƛǊ 

ƎŀǇ ǎŜƴǎƛƴƎ ƛǎ ŜǎǎŜƴǘƛŀƭΣ ōǳǘ ŦǊƻƳ ǘƘŜ ŎƻƴǘǊƻƭ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΣ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ƛǎ ƳƻǊŜ 

ƛƳǇƻǊǘŀƴǘΦ CǳǊǘƘŜǊƳƻǊŜΣ Ƴƻǘƛƻƴ ŎƻƴǘǊƻƭ ǊŜǉǳƛǊŜǎ ŀŎŎǳǊŀǘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƳƻǾŜǊ 
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Ǉƻǎƛǘƛƻƴ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ǎǘŀǘƻǊΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ǎǳŎƘ ǎǘǊƛŎǘ ƳŜŀǎǳǊŜƳŜƴǘ 

ǘƛƳŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

¢ƘŜ Ƴŀƛƴ ƻōƧŜŎǘƛǾŜ ŦƻǊ ǘƘƛǎ ǘƘŜǎƛǎ ƛǎ ǘƻ ŘŜǾŜƭƻǇ ŀ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ Ŧŀǎǘ 

ŀƴŘ ŀŎŎǳǊŀǘŜ ŀƛǊ ƎŀǇ ŀƴŘ Ǉƻǎƛǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ ƻŦ ta[aΦ ¢ƘŜ Ƴŀƛƴ 

ƻōƧŜŎǘƛǾŜ ƛǎ ŦǳǊǘƘŜǊ ŘƛǾƛŘŜŘ ƛƴǘƻ ŦƻǳǊ ǎǳōπƻōƧŜŎǘƛǾŜǎΦ CƛǊǎǘ ƻƴŜ ƛǎ ǘƻ ǇŜǊŦƻǊƳ ŀ ōŀŎƪƎǊƻǳƴŘ 

ǎǘǳŘȅ ƻŦ ŀ ǇƻǘŜƴǘƛŀƭ ǎŜƴǎƛƴƎ ǎƻƭǳǘƛƻƴΦ {ŜŎƻƴŘ ǎǳōπƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ŘŜǾŜƭƻǇ ŀ ǎŜƴǎƛƴƎ 

ŀǇǇŀǊŀǘǳǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǎǘǳŘƛŜŘ ǎŜƴǎƛƴƎ ǎƻƭǳǘƛƻƴΦ ¢ƘƛǊŘ ǎǳōπƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ŘŜǾŜƭƻǇ ŀ ǘŜǎǘ 

ǎȅǎǘŜƳ ŦƻǊ ǘƘƛǎ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǿƘƛŎƘ ǿƛƭƭ ōŜ ǎǳƛǘŀōƭŜ ǘƻ ǘŜǎǘ ŀƛǊ ƎŀǇ ŀƴŘ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ 

ǎŜƴǎƛƴƎΦ [ŀǎǘ ǎǳōπƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ǘŜǎǘ ŀƴŘ ŜǾŀƭǳŀǘŜ ǘƘŜ ŘŜǾŜƭƻǇŜŘ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǿƛǘƘ 

ǘƘŜ ŘŜǾŜƭƻǇŜŘ ǘŜǎǘ ǎȅǎǘŜƳΦ  
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2 hǾŜǊǾƛŜǿ ƻŦ wŜƭŜǾŀƴǘ {ŜƴǎƛƴƎ ¢ŜŎƘƴƻƭƻƎȅ 

CƛǊǎǘ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊ ōŀǎƛŎǎ ƛƴ ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƛƴƎ ŀǊŜ ŘƛǎŎǳǎǎŜŘΦ ¢ƘŜƴ ŀ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ 

ǎŜƴǎƛƴƎ ǎƻƭǳǘƛƻƴ ƻŦ ŀ ǎƛƳƛƭŀǊ ŎƻƳƳŜǊŎƛŀƭ ƭƛƴŜŀǊ ƳƻǘƻǊ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ŘŜǎŎǊƛōŜŘΦ ¢ƘŜǎŜ 

ǘƻǇƛŎǎ ŀǊŜ ƛƴǘǊƻŘǳŎŜŘ ōŜŎŀǳǎŜ ǘƘŜȅ ŦƻǊƳ ǘƘŜ ōŀǎƛǎ ŦƻǊ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ 

ŀǇǇŀǊŀǘǳǎΦ 

2.1  LƴŘǳŎǘƛǾŜ {ŜƴǎƛƴƎ 

LƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊǎ ƳŜŀǎǳǊŜ ŀƳōƛŜƴǘ ƛƴŘǳŎǘŀƴŎŜ ƻŦ ŀ ǎŜƴǎƛƴƎ ŎƻƛƭΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ƛƴŘǳŎǘƛǾŜ 

ǇǊƻȄƛƳƛǘȅ ǎŜƴǎƻǊǎ ŎƻƴǾŜǊǘ ǘƘƛǎ ƛƴŘǳŎǘŀƴŎŜ ǘƻ ŀ ǇǊƻȄƛƳƛǘȅ ƛƴŦƻǊƳŀǘƛƻƴΦ ¢Ƙƛǎ ŎƻƴǾŜǊǎƛƻƴ 

ƘƻǿŜǾŜǊ ǊŜǉǳƛǊŜǎ ǘƘŀǘ ŜƛǘƘŜǊ ǘƘŜ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ŀƳōƛŜƴǘ ƳŀǘŜǊƛŀƭǎ ŀǊŜ ƪƴƻǿƴ ƻǊ ǘƘŜ 

ǎŜƴǎƻǊ ƛǎ ŎŀƭƛōǊŀǘŜŘ ǿƛǘƘ ŀƴ ŜȄǘŜǊƴŀƭ ǊŜŦŜǊŜƴŎŜΦ 

LƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊǎ Ŏŀƴ ƳŜŀǎǳǊŜ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ƳŀǘŜǊƛŀƭǎ ǿƘƛŎƘ ŀǊŜ ŜƛǘƘŜǊ ŜƭŜŎǘǊƛŎŀƭƭȅ ƻǊ 

ƳŀƎƴŜǘƛŎŀƭƭȅ ŎƻƴŘǳŎǘƛǾŜΦ DŜƴŜǊŀƭƭȅΣ ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊǎ ŎƻƳǇǊƛǎŜ ŀ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǿƘƛŎƘ ƛǎ 

ǎǳǇǇƭƛŜŘ ǿƛǘƘ ŀ ŎǳǊǊŜƴǘΦ ¢Ƙƛǎ ƎŜƴŜǊŀǘŜǎ ŀ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ŀǊƻǳƴŘ ǘƘŜ ǎŜƴǎƛƴƎ ŎƻƛƭΦ 

{ǳǊǊƻǳƴŘƛƴƎ ƳŀǘŜǊƛŀƭǎ ǿƘƛŎƘ ŀǊŜ ƳŀƎƴŜǘƛŎŀƭƭȅ ŎƻƴŘǳŎǘƛǾŜ ŀŦŦŜŎǘ ǘƻ ŀ ƳŜŀǎǳǊŜŘ 

ƛƴŘǳŎǘŀƴŎŜ ǾŀƭǳŜ ōŜŎŀǳǎŜ ǘƘŜ Ŧƭƻǿ ƻŦ ƳŀƎƴŜǘƛŎ ŦƭǳȄ ŎƘŀƴƎŜǎΦ !ǎ ŦƻǊ ŜƭŜŎǘǊƛŎŀƭƭȅ 

ŎƻƴŘǳŎǘƛǾŜ ƳŀǘŜǊƛŀƭǎΣ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ƎŜƴŜǊŀǘŜǎ ŜŘŘȅ ŎǳǊǊŜƴǘǎ ŀŎŎƻǊŘƛƴƎ ǘƻ 

[ŜƴȊΩǎ ƭŀǿΦ ¢ƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ŜŘŘȅ ŎǳǊǊŜƴǘǎ ƛǎ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳŀƎƴŜǘƛŎ 

ŦƛŜƭŘ ƛǎ ǊŜǎƛǎǘŜŘΦ ¢Ƙƛǎ ǇƘŜƴƻƳŜƴƻƴ Ŏŀƴ ōŜ ǎŜƴǎŜŘ ŀǎ ŀƴ ƛƴŎǊŜŀǎŜŘ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ƻǊ 

ŎƘŀƴƎŜ ƛƴ ƛƳǇŜŘŀƴŎŜΣ ŎǳǊǊŜƴǘ ƻǊ ǾƻƭǘŀƎŜ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŎƻƛƭΦ 

¢ƘŜǊŜŦƻǊŜΣ ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊǎ Ŏŀƴ ǎŜƴǎŜ ǘƘŜ ǇǊƻȄƛƳƛǘȅ ƻŦ ŜƭŜŎǘǊƛŎŀƭƭȅ ŎƻƴŘǳŎǘƛǾŜ ƳŀǘŜǊƛŀƭǎ 

ƛŦ ǘƘŜ ƳŀǘŜǊƛŀƭ ƛǎ ƳƻǾƛƴƎ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ ŜŘŘȅ ŎǳǊǊŜƴǘǎ ŀǊŜ ƛƴŘǳŎŜŘ ǘƻ ƛǘ ƻǊ ǘƘŜ ǎŜƴǎƛƴƎ 

Ŏƻƛƭ ƛǎ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ŀƴŘ ŀƭǘŜǊƴŀǘƛƴƎ ŎǳǊǊŜƴǘ ό!/ύ ǿƘƛŎƘ ƎŜƴŜǊŀǘŜǎ ŀƭǘŜǊƴŀǘƛƴƎ ƳŀƎƴŜǘƛŎ 

ŦƛŜƭŘ ŀǊƻǳƴŘ ǘƘŜ ǎŜƴǎƛƴƎ ŎƻƛƭΦ ¢ƘŜ ŀōƛƭƛǘȅ ǘƻ ǎŜƴǎŜ ǘƘŜǎŜ ƳŀǘŜǊƛŀƭǎ ƛǎ ǊŜŘǳŎŜŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ 

ƛŦ ǘƘŜƛǊ ǎǘǊǳŎǘǳǊŜ ƛǎ ǎǳŎƘ ǘƘŀǘ ǘƘŜ Ŧƭƻǿ ƻŦ ŜŘŘȅ ŎǳǊǊŜƴǘǎ ƛǎ ǇǊŜǾŜƴǘŜŘΦ ! ƭŀƳƛƴŀǘŜŘ 

ŜƭŜŎǘǊƛŎŀƭ ǎǘŜŜƭ ƛǎ ŀ ƎƻƻŘ ŜȄŀƳǇƭŜ ƻŦ ŀ ƳŀǘŜǊƛŀƭ ǿƘƛŎƘ ŘŜŎǊŜŀǎŜǎ ŜŘŘȅ ŎǳǊǊŜƴǘǎ ŘŜǇŜƴŘƛƴƎ 

ƻƴ ǘƘŜ ŀƴƎƭŜ ōŜǘǿŜŜƴ ǘƘŜ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ŀƴŘ ǘƘŜ ƭŀȅŜǊǎ ƻŦ ƭŀƳƛƴŀǘŜŘ ǎǘŜŜƭ όtƛǇǇǳǊƛΣ нлмлύΦ 

{ƻƳŜ ƛƴŘǳŎǘƛǾŜ ǇǊƻȄƛƳƛǘȅ ǎŜƴǎƻǊǎ ǎǳǇǇƭȅ !/ ǘƻ ŀ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǘƻ ƎŜƴŜǊŀǘŜ ŀƭǘŜǊƴŀǘƛƴƎ 



р 
 

ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ όDǳŀǊŀƎƭƛŀ ϧ tƻǳǎŀΣ нлмпύΦ IƻǿŜǾŜǊΣ ǊŜǎƛǎǘƛǾŜ ƭƻǎǎŜǎ ōŜǘǿŜŜƴ ǘƘŜ ǎŜƴǎƛƴƎ 

Ŏƻƛƭ ŀƴŘ ŀ ǇƻǿŜǊ ǎǳǇǇƭȅ Ŏŀƴ ōŜ ǊŜŘǳŎŜŘΣ ǳǎƛƴƎ ŀ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ŎƻƳǇǊƛǎƛƴƎ ŀ ŎŀǇŀŎƛǘƻǊ 

ƛƴ ǇŀǊŀƭƭŜƭ ǿƛǘƘ ǘƘŜ ǎŜƴǎƛƴƎ Ŏƻƛƭ ŀǎ ƛǎ ǳǎŜŘ ƛƴ ŀ ǇǳōƭƛŎŀǘƛƻƴ ό{ǳƘŀǎ ϧ hōŜǊƘŀǳǎŜǊΣ нлмсύ 

ŎƻƴŎŜǊƴƛƴƎ ŀ ƳƻǘƻǊ ǎǇŜŜŘ ŀƴŘ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎΦ IŜƴŎŜΣ ŜƴŜǊƎȅ ǘǊŀƴǎŦŜǊǎ ōŜǘǿŜŜƴ ǘƘŜ 

ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ Ŏƻƛƭ ŀƴŘ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ŦƛŜƭŘ ƻŦ ǘƘŜ ŎŀǇŀŎƛǘƻǊΦ ¢Ƙƛǎ ǊŜǎƻƴŀƴŎŜ 

ŎƛǊŎǳƛǘ ƻǎŎƛƭƭŀǘƛƻƴ ŀƭǎƻ ƎŜƴŜǊŀǘŜǎ ǊŜǎƛǎǘƛǾŜ ƭƻǎǎŜǎΣ ǿƘƛŎƘ ŀǊŜ ƳƛƴƛƳƛȊŜŘ ōȅ ƭƻŎŀǘƛƴƎ ǘƘŜ 

ŎŀǇŀŎƛǘƻǊ ŎƭƻǎŜ ǘƻ ǘƘŜ ǎŜƴǎƛƴƎ ŎƻƛƭΦ ¢ƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƛǎ ǎǳǇǇƭƛŜŘ ǿƛǘƘ !/ ǘƻ Ƴŀƛƴǘŀƛƴ 

ǘƘŜ ƻǎŎƛƭƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎŀǇŀŎƛǘƻǊ ŀƴŘ ǘƘŜ ǎŜƴǎƛƴƎ ŎƻƛƭΦ 

¢ƘŜ ǊŜǎƻƴŀƴŎŜ ŦǊŜǉǳŜƴŎȅ Ὢ  ƻŦ ƛŘŜŀƭ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ǊŜǎƛǎǘƛǾŜ ƭƻǎǎŜǎ 

ƻŦ ǘƘŜ ŎƛǊŎǳƛǘ ŀǊŜ ƻƳƛǘǘŜŘΣ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ  

Ὢ
ρ

ς“ ὒ ὅ
 όмύ 

ǿƘŜǊŜΣ ὒ  ƛǎ ǘƘŜ ŜǉǳƛǾŀƭŜƴǘ ƛƴŘǳŎǘŀƴŎŜ ŀƴŘ ὅ  ƛǎ ǘƘŜ ŎŀǇŀŎƛǘŀƴŎŜ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ 

ŎƛǊŎǳƛǘ όLŘŀΣ нлмоύΦ tǊŀŎǘƛŎŀƭƭȅΣ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎ ŀǊŜ ƴƻƴπƛŘŜŀƭ ŀƴŘ ƘŀǾŜ ǊŜǎƛǎǘƛǾŜ ƭƻǎǎŜǎΦ 

¢ƘŜ ǊŜǎƻƴŀƴŎŜ ŦǊŜǉǳŜƴŎȅ ǿƘƛŎƘ ǘŀƪŜǎ ǘƘŜǎŜ ƭƻǎǎŜǎ ƛƴǘƻ ŀŎŎƻǳƴǘ Ŏŀƴ ōŜ ŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ 

Ὢ
ρ

ς“ ὒ ὅ
ρ
ὅ Ὑ

ὒ
 όнύ 

ǿƘŜǊŜ Ὑ  ƛǎ ŀ ǊŜǎƛǎǘŀƴŎŜ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘΦ IŜƴŎŜΣ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ƻŎŎǳǊǎ ƻƴƭȅ ƛŦ 

ŎƻƴŘƛǘƛƻƴǎ 

ὅ Ὑ

ὒ
ρ  ÏÒ  Ὑ

ὒ

ὅ
 όоύ 

ŀǊŜ ŦǳƭŦƛƭƭŜŘ ό²ŀƴƎΣ нллрύΦ 

¦ǎǳŀƭƭȅΣ ὅ  ŎƻƳǇǊƛǎŜǎ ƻƴƭȅ ǘƘŜ ŎŀǇŀŎƛǘŀƴŎŜ ƻŦ ǘƘŜ ŎŀǇŀŎƛǘƻǊ ƛƴ ǇŀǊŀƭƭŜƭ ǿƛǘƘ ǘƘŜ ǎŜƴǎƛƴƎ 

Ŏƻƛƭ ŀƴŘ ƛǘ Ŏŀƴ ōŜ ŀǎǎǳƳŜŘ ǘƻ ōŜ ŎƻƴǎǘŀƴǘΦ IŜƴŎŜΣ Ὢ  ƛǎ ƛƴǾŜǊǎŜƭȅ ǇǊƻǇƻǊǘƛƻƴŀƭ ǘƻ ǘƘŜ 

ǎǉǳŀǊŜ Ǌƻƻǘ ƻŦ ὒ  ǘƘŀǘ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ƛƴŘǳŎǘŀƴŎŜ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǿƘƛŎƘ ŎƘŀƴƎŜǎ 

ōŀǎŜŘ ƻƴ ǎǳǊǊƻǳƴŘƛƴƎ ƳŀǘŜǊƛŀƭǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǊŜǎƻƴŀƴŎŜ ŦǊŜǉǳŜƴŎȅ 

ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ǇǊƻȄƛƳƛǘȅ ƻŦ ǎŜƴǎŜŘ ǘŀǊƎŜǘΦ CƛƎǳǊŜ м ƛƭƭǳǎǘǊŀǘŜǎ Ὢ  ŀǎ 

ŀ ŦǳƴŎǘƛƻƴ ƻŦ ὒ  Φ !ǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŘŜŎǊŜŀǎŜǎ ŜȄǇƻƴŜƴǘƛŀƭƭȅΣ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ƻŦ ǘƘŜ 



с 
 

ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊ ŘŜŎǊŜŀǎŜǎ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǇǊƻȄƛƳƛǘȅ ǘƻ ǘƘŜ ƳŜŀǎǳǊŜŘ ǘŀǊƎŜǘΦ IŜƴŎŜΣ 

ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊǎ ŀǊŜ ŎƻƳƳƻƴƭȅ ǳǎŜŘ ǘƻ ƳŜŀǎǳǊŜ ŜƛǘƘŜǊ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŀƴ ƻōƧŜŎǘ ƻǊ ǘƘŜ 

ŘƛǎǘŀƴŎŜ ƛƴ ŀ ŎƭƻǎŜ ǊŀƴƎŜ ŀǎ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ƛǎ ōŜǘǘŜǊ ƻƴ ǘƘŜ ǎǘŜŜǇ ŀƴŘ ƳƻǊŜ ƭƛƴŜŀǊ ǇŀǊǘ ƻŦ 

ǘƘŜ ŎǳǊǾŜΦ CƻǊ ŎƻƳƳƻƴ ŎƻƳƳŜǊŎƛŀƭ ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊǎΣ ƳŜŀǎǳǊŜƳŜƴǘ ǊŀƴƎŜ ƛǎ ōŜǘǿŜŜƴ 

πȟρ ŀƴŘ ρυ ƳƳ ǿƘƛƭŜ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ς ƴƳ ό²ƛƭǎƻƴΣ нллпύΦ 

 

CƛƎǳǊŜ мΥ ǊŜǎƻƴŀƴŎŜ ŦǊŜǉǳŜƴŎȅ Ὢ   ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ƛƴŘǳŎǘŀƴŎŜ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ Ŏƻƛƭ 

ὒ Φ 

bŜȄǘΣ ǘƘŜ ǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ƛƴŘǳŎǘŀƴŎŜ ŀƴŘ ŘƛŦŦŜǊŜƴǘ ƳŀǘŜǊƛŀƭǎ ƛǎ ŘŜǎŎǊƛōŜŘΦ DŜƴŜǊŀƭƭȅΣ 

ǘƘŜ ƛƴŘǳŎǘŀƴŎŜ ƻŦ ŀ Ŏƻƛƭ ƛǎ ŘŜŦƛƴŜŘ ŀǎ  

ὒ
ὔɮ

Ὅ
 όпύ 

ǿƘŜǊŜ ὔ ƛǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǘǳǊƴǎΣ ɮ ƛǎ ƳŀƎƴŜǘƛŎ ŦƭǳȄ ƎŜƴŜǊŀǘŜŘ ōȅ ǘƘŜ Ŏƻƛƭ ŀƴŘ Ὅ ƛǎ 

ŎǳǊǊŜƴǘ ŦƭƻǿƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ ŎƻƛƭΦ CǳǊǘƘŜǊƳƻǊŜΣ ŀ ŦƭǳȄ ǇǊƻŘǳŎŜŘ ōȅ ŀ Ŏƻƛƭ ǿƘƛŎƘ ƛǎ ŀǊƻǳƴŘ 

ŀ ƳŀƎƴŜǘƛŎ ŎƛǊŎǳƛǘ Ŏŀƴ ōŜ ŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ 

ɮ
ὔὍ

ד
 όрύ 

ǿƘŜǊŜ ד  ƛǎ ǘƘŜ ǘƻǘŀƭ ǊŜƭǳŎǘŀƴŎŜ ƻŦ ǘƘŜ ƳŀƎƴŜǘƛŎ ŎƛǊŎǳƛǘ ŀƴŘ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ 

ד
ὰ

‘ὃ
 όсύ 

ǿƘŜǊŜ ὰ  ƛǎ ŀ ƭŜƴƎǘƘ ǘƘŀǘ ǘƘŜ ƳŀƎƴŜǘƛŎ ŦƭǳȄ ŦƭƻǿǎΣ ὃ  ƛǎ ǘƘŜ ŎǊƻǎǎπǎŜŎǘƛƻƴŀƭ ŀǊŜŀ ƻŦ ŀ 

ǎǳǊŦŀŎŜ ǿƘƛŎƘ ƛǎ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ƳŀƎƴŜǘƛŎ ŦƭǳȄ ŀƴŘ ‘  ƛǎ ǘƘŜ 

ǇŜǊƳŜŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƳŀƎƴŜǘƛŎ ŎƛǊŎǳƛǘΦ CǳǊǘƘŜǊΣ ǘƘŜ ƳŀƎƴŜǘƛŎ ǇŜǊƳŜŀōƛƭƛǘȅ ƛǎ ŘŜŦƛƴŜŘ ŀǎ 

‘ ‘‘ όтύ 



т 
 

ǿƘŜǊŜ ‘ τ“Ͻρπ  IκƳ ƛǎ ǘƘŜ ǾŀŎǳǳƳ ǇŜǊƳŜŀōƛƭƛǘȅ ŀƴŘ ‘  ƛǎ ǘƘŜ ǊŜƭŀǘƛǾŜ 

ǇŜǊƳŜŀōƛƭƛǘȅ όLŘŀΣ нлмоύΦ 

CƛƎǳǊŜ н ƛƭƭǳǎǘǊŀǘŜǎ ŀ ǎƛƳǇƭŜ ŀǇǇǊƻȄƛƳŀǘƛƻƴ ƻŦ ŀ ōŜƘŀǾƛƻǊ ƻŦ ŀ Ŏƻƛƭ ǿƘƛŎƘ ƎŜƴŜǊŀǘŜǎ 

ƳŀƎƴŜǘƛŎ ŦƭǳȄ ɮ  ǘƻ ŀƴ ŀƳōƛŜƴǘ ŀƛǊΦ Lƴ ǘƘƛǎ ŀǇǇǊƻȄƛƳŀǘƛƻƴΣ ƛǘ ƛǎ ŀǎǎǳƳŜŘ ǘƘŀǘ ǘƘŜ 

ƳŀƎƴŜǘƛŎ ŦƭǳȄ ɮ Ŧƭƻǿǎ ŀ ŎŜǊǘŀƛƴ ǇŀǘƘ ǿƘƛŎƘ ƭŜƴƎǘƘ ƛǎ ὰ ŀƴŘ ǘƘŜ ŎǊƻǎǎπǎŜŎǘƛƻƴŀƭ ŀǊŜŀ 

ὃ   ƻŦ ŀ ǎǳǊŦŀŎŜ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ŀ ŘƛǊŜŎǘƛƻƴ ƻŦ ǘƘŜ ƳŀƎƴŜǘƛŎ ŦƭǳȄ ɮ  ƛǎ Ŏƻƴǎǘŀƴǘ 

ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǿƘƻƭŜ ǇŀǘƘΦ .ŀǎŜŘ ƻƴ ǘƘƛǎ ŀǇǇǊƻȄƛƳŀǘƛƻƴ ǘƘŜ ƛƴŘǳŎǘŀƴŎŜ ὒ ƻŦ ǘƘƛǎ Ŏƻƛƭ 

Ŏŀƴ ōŜ ŎŀƭŎǳƭŀǘŜŘ ōȅ ŎƻƳōƛƴƛƴƎ όпύΣ όрύΣ όсύ ŀƴŘ όтύ ŀǎ Ŧƻƭƭƻǿǎ 

ὒ
‘ ‘ὃ ὔ

ὰ
 όуύ 

ǿƘŜǊŜ ‘  ƛǎ ǘƘŜ ǊŜƭŀǘƛǾŜ ǇŜǊƳŜŀōƛƭƛǘȅ ƻŦ ŀƳōƛŜƴǘ ŀƛǊΦ 

 

 

CƛƎǳǊŜ нΥ ƳŀƎƴŜǘƛŎ ŎƛǊŎǳƛǘ ƛƴ ŀ ǎƛƴƎƭŜ 

ƳŜŘƛǳƳ ƛƭƭǳǎǘǊŀǘƛƴƎ ǘƘŜ ǾŀǊƛŀǘƛƻƴ ƻŦ 

ƛƴŘǳŎǘŀƴŎŜ ǿƛǘƘƻǳǘ ŜŘŘȅ ŎǳǊǊŜƴǘǎΦ 

CƛƎǳǊŜ оΥ ƳŀƎƴŜǘƛŎ ŎƛǊŎǳƛǘ ƛƴ ǇǊƻȄƛƳƛǘȅ ǘƻ 

ŀ ǎŜŎƻƴŘ ƳŜŘƛǳƳ ƛƭƭǳǎǘǊŀǘƛƴƎ ǘƘŜ 

ǾŀǊƛŀǘƛƻƴ ƻŦ ƛƴŘǳŎǘŀƴŎŜ ǿƛǘƘƻǳǘ ŜŘŘȅ 

ŎǳǊǊŜƴǘǎΦ 

Lƴ CƛƎǳǊŜ о ŀ ƳŀƎƴŜǘƛŎŀƭƭȅ ŎƻƴŘǳŎǘƛǾŜ ƻōƧŜŎǘ ƛǎ ŎƭƻǎŜ ǘƻ ǘƘŜ Ŏƻƛƭ ƻŦ CƛƎǳǊŜ н ŀƴŘ ŀ ǇŀǊǘ ƻŦ 

ǘƘŜ ƳŀƎƴŜǘƛŎ ŦƭǳȄ ɮ  Ŧƭƻǿǎ ǘƘǊƻǳƎƘ ǘƘƛǎ ƳŀƎƴŜǘƛŎŀƭƭȅ ŎƻƴŘǳŎǘƛǾŜ ƻōƧŜŎǘΦ bƻǿΣ ƛǘ ƛǎ 

ŀǎǎǳƳŜŘ ǘƘŀǘ ǘƘŜ ƳŀƎƴŜǘƛŎŀƭƭȅ ŎƻƴŘǳŎǘƛǾŜ ƻōƧŜŎǘ ŘƻŜǎ ƴƻǘ ŎƘŀƴƎŜ ǘƘŜ ǇŀǘƘ ƻŦ ǘƘŜ 

ƳŀƎƴŜǘƛŎ ŦƭǳȄ ɮ  ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ CƛƎǳǊŜ н ŀƴŘ ǘƘŀǘ ǘƘŜ ŎǊƻǎǎπǎŜŎǘƛƻƴŀƭ ŀǊŜŀ ὃ   ƻŦ ǘƘŜ 

ǎǳǊŦŀŎŜ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ǘƘŜ ƳŀƎƴŜǘƛŎ ŦƭǳȄ ɮ  ƛǎ ǎǘƛƭƭ Ŏƻƴǎǘŀƴǘ 

ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǿƘƻƭŜ ǇŀǘƘΦ IŜƴŎŜΣ ǘƘŜ ƭŜƴƎǘƘ ǘƘŀǘ ǘƘŜ ƎŜƴŜǊŀǘŜŘ ƳŀƎƴŜǘƛŎ ŦƭǳȄ ɮ 

Ŧƭƻǿǎ ƛƴ ǘƘŜ ŀƛǊ ƛǎ ὰ  ŀƴŘ ǘƘŜ ƭŜƴƎǘƘ ǘƘŀǘ ƛǘ Ŧƭƻǿǎ ƛƴ ǘƘŜ ƳŀƎƴŜǘƛŎŀƭƭȅ ŎƻƴŘǳŎǘƛǾŜ ƻōƧŜŎǘ 

ƛǎ ὰ Φ ²ƛǘƘ ǘƘŜǎŜ ŀǎǎǳƳǇǘƛƻƴǎΣ ǘƘŜ ƛƴŘǳŎǘŀƴŎŜ ὒ ƻŦ ǘƘŜ Ŏƻƛƭ ƛǎ 
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ǿƘŜǊŜ ‘  ƛǎ ǘƘŜ ǊŜƭŀǘƛǾŜ ǇŜǊƳŜŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƳŀƎƴŜǘƛŎŀƭƭȅ ŎƻƴŘǳŎǘƛǾŜ ƻōƧŜŎǘΦ .ŜŎŀǳǎŜ 

ǊŜƭŀǘƛǾŜ ǇŜǊƳŜŀōƛƭƛǘȅ ŦƻǊ ƳŀƎƴŜǘƛŎŀƭƭȅ ŎƻƴŘǳŎǘƛǾŜ ƳŀǘŜǊƛŀƭ ƛǎ ƘƛƎƘŜǊ ǘƘŀƴ ŦƻǊ ǘƘŜ ŀƛǊΣ ǘƘŜ 

ƛƴŘǳŎǘŀƴŎŜ ὒ ƻŦ ǘƘŜ Ŏƻƛƭ ŎƭƻǎŜ ǘƻ ǘƘŜ ƳŀƎƴŜǘƛŎŀƭƭȅ ŎƻƴŘǳŎǘƛǾŜ ƻōƧŜŎǘ ƛǎ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ 

ƛƴŘǳŎǘŀƴŎŜ ὒΦ 

Lƴ ǇǊŀŎǘƛŎŜΣ ǘƘŜ ƛƴŘǳŎǘŀƴŎŜ ƻŦ ŀ Ŏƻƛƭ Ŏŀƴƴƻǘ ōŜ ŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ όуύ ŀƴŘ όфύ ōŜŎŀǳǎŜ ƻŦ 

ǇǊŜǾƛƻǳǎ ŀǎǎǳƳǇǘƛƻƴǎΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ǎƛƳǇƭƛŦƛŜŘ ŀǇǇǊƻȄƛƳŀǘƛƻƴ ƛƭƭǳǎǘǊŀǘŜŘ ǘƘŜ ƛƴŎǊŜŀǎƛƴƎ 

ƛƴŘǳŎǘŀƴŎŜ ƻŦ ŀ Ŏƻƛƭ ǿƘŜƴ ŀ ƳŀƎƴŜǘƛŎŀƭƭȅ ŎƻƴŘǳŎǘƛǾŜ ƻōƧŜŎǘ ƛǎ ōǊƻǳƎƘǘ ŎƭƻǎŜ ǘƻ ƛǘΦ IŜƴŎŜΣ 

ƛƴ ŎŀǎŜ ƻŦ ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊǎΣ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ Ŏƻƛƭ ŘŜŎǊŜŀǎŜǎ ŀǎ ŀ 

ƳŀƎƴŜǘƛŎŀƭƭȅ ŎƻƴŘǳŎǘƛǾŜ ƻōƧŜŎǘ ŀǇǇǊƻŀŎƘŜǎ ƛǘǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ŀŎŎƻǊŘƛƴƎ ǘƻ όнύΦ IŜƴŎŜΣ 

ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊǎ Ŏŀƴ ƳŜŀǎǳǊŜ ǇǊƻȄƛƳƛǘȅ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜ ƳŜŀǎǳǊŜŘ ǘŀǊƎŜǘ ŘƻŜǎ ƴƻǘ 

ŎƻƴŘǳŎǘ ŜŘŘȅ ŎǳǊǊŜƴǘǎΦ 

2.2  wƻǘƻǊ tƻǎƛǘƛƻƴ {ŜƴǎƛƴƎ ƛƴ aŀƎƭŜǾ ¢Ǌŀƛƴǎ 

LƴŘǳŎǘƛǾŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ƻǊ ǎƘŀŦǘ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ƛǎ ǳǎŜŘ ŦƻǊ ǊŀŘƛŀƭ ŀƴŘ ƭƛƴŜŀǊ ƳƻǘƻǊǎ 

ό9ƛŘŜƴǾŀƭƭ ϧ [ƛƴŘŜǊΣ нллоΤ IƻƭƭƛǎΣ LǎƘπ{ƘŀƭƻƳΣ ϧ ¸ŀǊƳŎƘǳƪΣ мффрΤ IƻǎŜƪΣ нлмоΤ ¸ǳƛŎƘƛ ϧ 

¢ŜǘǎǳƧƛΣ нлмоύΦ IƻǿŜǾŜǊΣ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ƛƴ aŀƎƭŜǾ ǘǊŀƛƴǎ ŀǇǇŜŀǊǎ ǘƻ ōŜ Ƴƻǎǘ 

ǊŜƭŜǾŀƴǘ ŦƻǊ ǘƘŜ ǘŀǊƎŜǘ ƻŦ ŀǇǇƭƛŎŀǘƛƻƴ ƛƴ ǘƘƛǎ ǘƘŜǎƛǎΦ ¢ƘŜǊŜŦƻǊŜΣ ŀ ǊŜƭŜǾŀƴǘ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ 

ǎŜƴǎƛƴƎ ǎƻƭǳǘƛƻƴ ŀǇǇƭƛŜŘ ǘƻ aŀƎƭŜǾ ǘǊŀƛƴǎ ƛǎ ǎǘǳŘƛŜŘ ƳƻǊŜ ǘƘƻǊƻǳƎƘƭȅ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊΦ 

DŜƴŜǊŀƭƭȅΣ aŀƎƭŜǾ ǘǊŀƛƴ ŎƻƳǇǊƛǎŜǎ ǎŜǾŜǊŀƭ ŎŀǊǊƛŀƎŜǎ ŀƴŘ ŜŀŎƘ ƻŦ ǘƘŜƳ Ŏƻƴǎƛǎǘǎ ƻŦ ŀǘ ƭŜŀǎǘ 

ƻƴŜ ƳƻǾŜǊ ƻŦ ŀ ƭƛƴŜŀǊ ƳƻǘƻǊΦ ¢ƘŜǎŜ ƳƻǾŜǊǎ ǘǊŀǾŜƭ ŀōƻǾŜ ŀ ǎƛƴƎƭŜ ǎǘŀǘƻǊ Ǌŀƛƭ ǿƘƛŎƘ ŎƻǾŜǊǎ 

ǿƘƻƭŜ ƻǇŜǊŀǘƛƻƴ ǊŀƴƎŜ ƻŦ ǘƘŜ aŀƎƭŜǾ ǘǊŀƛƴΦ ¢ƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ŎƻƳǇǊƛǎŜǎ ǎŀƭƛŜƴǘ ǘŜŜǘƘ ŀƴŘ ƛǎ 

ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ƭŀƳƛƴŀǘŜŘ ǎƘŜŜǘǎ ƻŦ ǎǘŜŜƭΦ ¢ƘŜ ōŀǎƛŎ ŎƻƴŎŜǇǘ ŦƻǊ ƘƛƎƘπǎǇŜŜŘ aŀƎƭŜǾ 

ǘǊŀƛƴ ǘƻǇƻƭƻƎȅ ƛǎ ǘƘŀǘ ǘƘŜ ǘǊŀƛƴ ŘƻŜǎ ƴƻǘ ƳŀƪŜ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ǿƘƛƭŜ ƛǘ ǘǊŀǾŜƭǎ 

ŀǘ ŀ ƴƻƳƛƴŀƭ ǾŜƭƻŎƛǘȅΦ IŜƴŎŜΣ ƛǘ Ƴǳǎǘ ōŜ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ŎƻƴǘǊƻƭƭŜŘ ǘƻ ƭŜǾƛǘŀǘŜ ŀōƻǾŜ ŀƴŘ 

ƳƻǾŜ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ ǊŀƛƭΦ ¢Ƙƛǎ ǊŜǉǳƛǊŜǎ ŀŎŎǳǊŀǘŜ ŀƴŘ Ŧŀǎǘ ŀƛǊ ƎŀǇ ŀƴŘ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ 

ǎŜƴǎƛƴƎ ό{ǘŜƛƳŜƭΣ нллуύΦ Lƴ CƛƎǳǊŜ пŀ ŀ ōŀǎƛŎ ŎƻƴŎŜǇǘ ƻŦ ƘƛƎƘ ǎǇŜŜŘ aŀƎƭŜǾ ǘǊŀƛƴ ƛǎ 

ŘƛǎŎƭƻǎŜŘΦ 



ф 
 

 

CƛƎǳǊŜ пΥ ŀύ ōŀǎƛŎ ŎƻƴŎŜǇǘ ƻŦ ŀ ƘƛƎƘπǎǇŜŜŘ aŀƎƭŜǾ ǘǊŀƛƴΦ ōύ ŜƴƭŀǊƎŜŘ ŦƛƎǳǊŜ ƻŦ ǘƘŜ ŀƛǊ 

ƎŀǇΦ aƻŘƛŦƛŜŘ ŦƛƎǳǊŜ ŦǊƻƳ ό{ƻƴƎΣ ½ƘƛǉƛŀƴƎΣ bƛƴƎΣ ϧ ²ŜƴǎŜƴΣ нлмнŀύΦ 

wŜŎŜƴǘ ǇǳōƭƛŎŀǘƛƻƴ ό{ƻƴƎΣ /ƘǳƴƘǳƛΣ ϧ ½ƘƛǉƛŀƴƎΣ нлмлύ ŘƛǎŎƭƻǎŜ ŀ ƴƻǾŜƭ ƛƴŘǳŎǘƛǾŜ ǊƻǘƻǊ 

Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊ ŦƻǊ aŀƎƭŜǾ ǘǊŀƛƴǎΦ bŜȄǘ ƛǘǎ ōŀǎƛŎ ƻǇŜǊŀǘƛƻƴ ǇǊƛƴŎƛǇƭŜ ƛǎ ǎǘǳŘƛŜŘ ŦǳǊǘƘŜǊΦ 

¢Ƙƛǎ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊ ƛǎ ƭƻŎŀǘŜŘ ƴŜȄǘ ǘƻ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ŀƴŘ ƛǘ ŎƻƳǇǊƛǎŜǎ ŦƻǳǊ 

ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎΦ 9ŀŎƘ ƻŦ ǘƘŜǎŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎ ŀǊŜ ǳǎŜŘ ŦƻǊ ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƛƴƎΦ ²ƘŜƴ 

ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊ ƳƻǾŜǎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ǿƛǘƘ ŀ Ŏƻƴǎǘŀƴǘ ŀƛǊ ƎŀǇ ōŜǘǿŜŜƴ ƛǘ 

ŀƴŘ ǘƘŜ ǎǘŀǘƻǊ ǊŀƛƭΣ ŀƴ ŜǉǳƛǾŀƭŜƴǘ ƛƴŘǳŎǘŀƴŎŜ ƻŦ ŜŀŎƘ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ǾŀǊȅ ǇŜǊƛƻŘƛŎŀƭƭȅ 

ōŜŎŀǳǎŜ ǘƘŜ ǘŜŜǘƘ ƻŦ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ƳƻǾŜ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎΦ .ȅ 

ŘŜƳƻŘǳƭŀǘƛƴƎ ŀƴŘ ŦƛƭǘŜǊƛƴƎ ǘƘŜ ƳŜŀǎǳǊŜŘ ƛƴŘǳŎǘŀƴŎŜ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎΣ ŦƻǳǊ 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ ǎƛƴǳǎƻƛŘŀƭ ƛƴŘǳŎǘŀƴŎŜ ǎƛƎƴŀƭǎ ŀǊŜ ƻōǘŀƛƴŜŘΦ CƛƴŀƭƭȅΣ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ 

aŀƎƭŜǾ ǘǊŀƛƴ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ǿƛǘƘ ǘƘŜǎŜ ǎƛƎƴŀƭǎΦ 

²ƘƛƭŜ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊ ǘǊŀǾŜƭǎ ŀōƻǾŜ ǘƘŜ ǎǘŀǘƻǊ ǊŀƛƭΣ ŜŀŎƘ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ 

ǇǊƻǾƛŘŜǎ ƛƴŘǳŎǘŀƴŎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘǎ ǿƘƛŎƘ ŦƻǊƳ ŦƻǳǊ ǎƛƴǳǎƻƛŘŀƭ ƛƴŘǳŎǘŀƴŎŜ ǎƛƎƴŀƭǎ 

ŀǎ ƳŜƴǘƛƻƴŜŘΦ ¢ƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ŦǊƻƳ ŀ ǎŜǇŀǊŀǘŜ ƛƴŘǳŎǘŀƴŎŜ ǎƛƎƴŀƭ ƛǎ ŘƛŦŦƛŎǳƭǘ 

ōŜŎŀǳǎŜ ŀ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ŎƻƴǎŜŎǳǘƛǾŜ ƛƴŘǳŎǘŀƴŎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘǎ ƴŜŀǊ ǘƘŜ 

ǘƻǇ ŀƴŘ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǎƛƴǳǎƻƛŘŀƭ ǎƛƎƴŀƭ ƛǎ ƳǳŎƘ ƭŜǎǎ ǘƘŀƴ ƻƴ ǘƘŜ ǎƭƻǇŜǎ ōŜǘǿŜŜƴ ǘƘŜƳΦ 

¢ƘŜǊŜŦƻǊŜΣ ƛƴ ǘƘƻǎŜ ŀǊŜŀǎ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŜǊǊƻǊ ƛƴŎǊŜŀǎŜǎΦ ¢ƻ ǇǊŜǾŜƴǘ ǘƘƛǎΣ ǘƘŜ aŀƎƭŜǾ 

ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊ ǳǘƛƭƛȊŜǎ ǎŜǾŜǊŀƭ ƛƴŘǳŎǘŀƴŎŜ ǎƛƎƴŀƭǎ ŀƴŘ ŘŜǘŜǊƳƛƴŜǎ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻƴƭȅ 

ŀŎŎƻǊŘƛƴƎ ǘƻ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ƳŜŀǎǳǊŜŘ ŦǊƻƳ ǘƘŜ ǎƭƻǇŜǎΦ  

Lƴ ǘƘŜ aŀƎƭŜǾ ǘǊŀƛƴ ŀǇǇƭƛŎŀǘƛƻƴΣ ǘƘŜ ǎǘŀǘƻǊ ǘƻƻǘƘ ƛǎ Ŝǉǳŀƭ ǘƻ ǘƘŜ ǎǘŀǘƻǊ ǎƭƻǘΦ ¢ƘŜ ƭŜƴƎǘƘ ƻŦ 

ƻƴŜ ǎǘŀǘƻǊ ǘƻƻǘƘ ŀƴŘ ǎƭƻǘ ƛǎ ƭŀǘŜǊ ǊŜŦŜǊǊŜŘ ŀǎ ŀ ǇƻƭŜ ǇƛǘŎƘ ὰ  CƛƎǳǊŜ р ǎƘƻǿǎ ǘƘŜ 



мл 
 

ŀǊǊŀƴƎŜƳŜƴǘ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎ ƛƴ ǘƘŜ aŀƎƭŜǾ ǘǊŀƛƴ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊΦ 

wŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƎǊƻǳǇǎ м ŀƴŘ н ƛƴ CƛƎǳǊŜ р ƘŀǾŜ ŀ ŘƛǎǇƭŀŎŜƳŜƴǘ ƻŦ πȟςυὰΦ ¢ƘŜ ƭŜƴƎǘƘ 

ƻŦ ŜŀŎƘ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ƛǎ Ŝǉǳŀƭ πȟυὰ ƳŜŀƴƛƴƎ ǘƘŀǘ ōƻǘƘ ƎǊƻǳǇǎ 

ŎƻǾŜǊ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ὰΦ ¢ƘŜ ǿƛŘǘƘ ƻŦ ŜŀŎƘ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƛǎ ƘŀƭŦ ƻŦ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ǿƛŘǘƘ 

ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎ ŀōƻǾŜ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ƛǎ ƳŀȄƛƳƛȊŜŘΦ ¢Ƙƛǎ 

ƛǎ ŘƻƴŜ ōŜŎŀǳǎŜ ƳŜŀǎǳǊŜŘ ǎƛƎƴŀƭ ƛƴǘŜƴǎƛǘȅ ƛƴŎǊŜŀǎŜǎ ǿƛǘƘ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ 

ό{ƻƴƎ Ŝǘ ŀƭΦΣ нлмлύΦ 

 

CƛƎǳǊŜ рΥ ŀύ ƛƴŘǳŎǘƛǾŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊ ǳǎŜŘ ŦƻǊ aŀƎƭŜǾ ǘǊŀƛƴ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ 

ǎŜƴǎƛƴƎΦ ōύ ŀǊǊŀƴƎŜƳŜƴǘ ƻŦ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƎǊƻǳǇǎ ǿƛǘƘƛƴ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊ 

ό{ƻƴƎ Ŝǘ ŀƭΦΣ нлмнŀύΦ 

.ŜŎŀǳǎŜ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ŀǊǊŀƴƎŜƳŜƴǘΣ ǘƘŜ ǎƛƴǳǎƻƛŘŀƭ ƛƴŘǳŎǘŀƴŎŜ ǎƛƎƴŀƭǎ ŦǊƻƳ 

ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎ ǿƛǘƘƛƴ ǘƘŜ ǎŀƳŜ ƎǊƻǳǇ ƘŀǾŜ ρψπЈ ǇƘŀǎŜ ǎƘƛŦǘ ŀƴŘ ǘƘŜ ƎǊƻǳǇǎ ƘŀǾŜ 

ωπЈ ǇƘŀǎŜ ǎƘƛŦǘ ƳŜŀƴƛƴƎ ǘƘŀǘ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎ ρ ŀƴŘ σ ƛƴ CƛƎǳǊŜ р ƎŜƴŜǊŀǘŜ ǎƛƎƴŀƭǎ 

ǿƛǘƘ ωπЈ ǇƘŀǎŜ ǎƘƛŦǘΦ wŜǎǇŜŎǘƛǾŜƭȅΣ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎ н ŀƴŘ п ƎŜƴŜǊŀǘŜ ǎƛƎƴŀƭǎ ǿƛǘƘ ωπЈ 

ǇƘŀǎŜ ǎƘƛŦǘΦ ¢ǿƻ ǎƛƴǳǎƻƛŘŀƭ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ Ὀ  ŀƴŘ Ὀ Σ ƻƴŜ ŦƻǊ ŜŀŎƘ ǊŜǎƻƴŀƴŎŜ 

ŎƛǊŎǳƛǘ ƎǊƻǳǇΣ ŀǊŜ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ǘƘŜ ǎƛƴǳǎƻƛŘŀƭ ƛƴŘǳŎǘŀƴŎŜ ǎƛƎƴŀƭǎ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ 

ŎƛǊŎǳƛǘǎ мπпΦ ¢ƘŜ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ Ὀ ƛǎ ƎŜƴŜǊŀǘŜŘ ōȅ ǎǳōǘǊŀŎǘƛƴƎ ǘƘŜ ƛƴŘǳŎǘŀƴŎŜ ǎƛƎƴŀƭ 

ƻŦ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ п ŦǊƻƳ ǘƘŜ ƛƴŘǳŎǘŀƴŎŜ ǎƛƎƴŀƭ ƻŦ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ о ό{ƻƴƎ Ŝǘ ŀƭΦΣ 

нлмнŀύΦ wŜǎǇŜŎǘƛǾŜƭȅΣ Ὀ ƛǎ ƎŜƴŜǊŀǘŜŘ ōȅ ǎǳōǘǊŀŎǘƛƴƎ ƛƴŘǳŎǘŀƴŎŜ ǎƛƎƴŀƭ ŦǊƻƳ ǊŜǎƻƴŀƴŎŜ 

ŎƛǊŎǳƛǘ н ŦǊƻƳ ƛƴŘǳŎǘŀƴŎŜ ǎƛƎƴŀƭ ƻŦ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ мΦ 



мм 
 

IŜƴŎŜΣ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ ƘŀǾŜ ǎŀƳŜ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ŘƻǳōƭŜ ǘƘŜ ǇŜŀƪπǘƻπǇŜŀƪ 

ŀƳǇƭƛǘǳŘŜ ƻŦ ǘƘŜ ƻǊƛƎƛƴŀƭ ǎƛƎƴŀƭǎ ǘƘŜȅ ŀǊŜ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳΦ !ƭǎƻΣ Ὀ ŀƴŘ Ὀ ƘŀǾŜ ωπЈ 

ǇƘŀǎŜ ǎƘƛŦǘΦ ¢ƘŜ ǳǎŜ ƻŦ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ ƛƴǎǘŜŀŘ ƻŦ ǘƘŜ ƛƴŘǳŎǘŀƴŎŜ ǎƛƎƴŀƭǎ ƻŦ ǘƘŜ 

ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎ мπп ŜƭƛƳƛƴŀǘŜǎ ŎƻƳƳƻƴ ƳƻŘŜ ŘƛǎǘǳǊōŀƴŎŜǎ ŜΦƎΦ ǘŜƳǇŜǊŀǘǳǊŜ ŘǊƛŦǘΦ 

 

CƛƎǳǊŜ сΥ ƭƻƻƪπǳǇ ǘŀōƭŜ ƳŜǘƘƻŘ ƛƴŎƭǳŘƛƴƎ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ Ὀ όōƭǳŜύΣ Ὀ όǊŜŘύ ŀƴŘ 

ǇƘŀǎŜ ǘŀōƭŜǎ ὖ  ς ὖ Φ ¢Ƙƛǎ ŦƛƎǳǊŜ ƛǎ ƳƻŘƛŦƛŜŘ ŦǊƻƳ ό{ƻƴƎ Ŝǘ ŀƭΦΣ нлмнŀύΦ 

! ƭƻƻƪπǳǇ ǘŀōƭŜ ƳŜǘƘƻŘ ƛǎ ǳǎŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ŦǊƻƳ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ 

ǎƛƎƴŀƭǎ Ὀ ŀƴŘ Ὀ ό{ƻƴƎΣ bƛƴƎΣ ϧ ½ƘƛǉƛŀƴƎΣ нлмнōΤ {ƻƴƎ Ŝǘ ŀƭΦΣ нлмнŀύΦ Lƴ ǘƘŜ ƳŜǘƘƻŘΣ 

ǘƘǊŜǎƘƻƭŘ ƭƛƳƛǘǎ Ὕ ŀƴŘ Ὕ ŀǊŜ ŘŜǘŜǊƳƛƴŜŘ ŦƻǊ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ Ὀ ŀƴŘ ὈΦ ¢ƘŜ 

ǘƘǊŜǎƘƻƭŘ ǾŀƭǳŜǎ ŀǊŜ ŘŜǘŜǊƳƛƴŜŘ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ǎƭƻǇŜǎ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ Ὀ ŀƴŘ 

Ὀ  ōŜǘǿŜŜƴ Ὕ  ŀƴŘ Ὕ Σ ŀǊŜ ƭƛƴŜŀǊΦ !ƭǎƻΣ ǘƘŜ ƭƻƻƪπǳǇ ǘŀōƭŜ ƳŜǘƘƻŘ ŎƻƳǇǊƛǎŜǎ ǇƘŀǎŜ 

ǘŀōƭŜǎ ὖ Σ ὖ Σ ὖ  ŀƴŘ ὖ  ǿƘƛŎƘ ƛƴŎƭǳŘŜ ŀ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǎǘŀǘƻǊ Ǌŀƛƭ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ 

ŦƻǊ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ ǾŀƭǳŜǎ ōŜǘǿŜŜƴ ǘƘŜ ǘƘǊŜǎƘƻƭŘ ƭƛƳƛǘǎ Ὕ ŀƴŘ ὝΦ ¢ƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ 

ǊƻǘƻǊ ǇƻǎƛǘƛƻƴΣ ŀ ǾŀƭǳŜ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ Ὀ  ƻǊ Ὀ  ƛǎ ŎƻƳǇŀǊŜŘ ǘƻ ŀ 

ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǇƘŀǎŜ ǘŀōƭŜΦ tƘŀǎŜ ǘŀōƭŜǎ ŀƴŘ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ǘƘŜ 

ŘƛǎǘŀƴŎŜ ƻŦ ǎǘŀǘƻǊ Ǌŀƛƭ ǇƻƭŜ ǇƛǘŎƘ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ сΦ ¢ƘŜ ǊƻǘƻǊ ǇƻǎƛǘƛƻƴΣ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ 

CƛƎǳǊŜ сΣ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ŎƻƳǇŀǊƛƴƎ ǘƘŜ ǾŀƭǳŜ ƻŦ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ Ὀ ǘƻ ǇƘŀǎŜ ǘŀōƭŜ 

ὖ  Φ ²ƘŜƴ ǘƘŜ ǾŀƭǳŜ ƻŦ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ Ὀ  ƎƻŜǎ ōŜƭƻǿ Ὕ  ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ƛǎ 



мн 
 

ŘŜǘŜǊƳƛƴŜŘ ōȅ ǎǿƛǘŎƘƛƴƎ ǘƻ ŎƻƳǇŀǊŜ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ Ὀ  ǘƻ ǇƘŀǎŜ ǘŀōƭŜ ὖ  Φ 

wŜǎǇŜŎǘƛǾŜƭȅΣ ǿƘŜƴ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ Ὀ  ŜȄŎŜŜŘǎ ǘƘǊŜǎƘƻƭŘ ƭƛƳƛǘ Ὕ 

ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ŎƻƳǇŀǊƛƴƎ Ὀ ǘƻ ὖ Φ IŜƴŎŜΣ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ ŀƴŘ 

ǇƘŀǎŜ ǘŀōƭŜ ǳƴŘŜǊ ŎƻƳǇŀǊƛǎƻƴ ŀǊŜ ŎƘŀƴƎŜŘ ǿƘŜƴ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ ǾŀƭǳŜ ŜȄŎŜŜŘǎ Ὕ 

ƻǊ ƎƻŜǎ ōŜƭƻǿ Ὕ Φ ¢ŀōƭŜ м ǎƘƻǿǎ ǿƘƛŎƘ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ ŀƴŘ ǇƘŀǎŜ ǘŀōƭŜ ŀǊŜ ǳƴŘŜǊ 

ŎƻƳǇŀǊƛǎƻƴ ŀǘ ŀ ǘƛƳŜ ŀƴŘ ǿƘƛŎƘ ŀǊŜ ǎŜƭŜŎǘŜŘ ǘƻ ōŜ ŎƻƳǇŀǊŜŘ ƴŜȄǘ ƛŦ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ 

ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ ƎƻŜǎ ƻǳǘ ƻŦ ŀƴ ƛƴǘŜǊǾŀƭ ὝȟὝΦ 

¢ŀōƭŜ мΥ ƭƻƻƪπǳǇ ǘŀōƭŜ ŘŜŦƛƴƛƴƎ which difference signal and phase table are under 

comparison at a time. This table is modified from ό{ƻƴƎ Ŝǘ ŀƭΦΣ нлмнŀύΦ 

Current difference signal 

and phase table 

Condition to switch 

difference signal and 

phase table 

Next difference signal and 

phase table 

Ὀ Ǫ ὖ  ƻǊ Ὀ Ǫ ὖ  
Ὀ Ὕ 

Ὀ Ὕ 

tƘŀǎŜ ǘŀōƭŜ п 

tƘŀǎŜ ǘŀōƭŜ о 

Ὀ Ǫ ὖ  ƻǊ Ὀ Ǫ ὖ  
Ὀ Ὕ 

Ὀ Ὕ 

tƘŀǎŜ ǘŀōƭŜ м 

tƘŀǎŜ ǘŀōƭŜ н 

¢Ƙƛǎ ƛƴŘǳŎǘƛǾŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊ ŀƴŘ ƭƻƻƪπǳǇ ǘŀōƭŜ ƳŜǘƘƻŘ ǿŀǎ ǘŜǎǘŜŘ ǿƛǘƘ ŀ aŀƎƭŜǾ 

ǘǊŀƛƴ ŀǘ ρȟυ ƪƳ ƭƻƴƎ ǘŜǎǘ ƭƛƴŜ ƛƴ {ƘŀƴƎƘŀƛΦ ¢ƘŜ ƛƴŘǳŎǘƛǾŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊ ŀƴŘ ǘƘŜ 

ƭƻƻƪπǳǇ ǘŀōƭŜ ƳŜǘƘƻŘ ǇŜǊŦƻǊƳŜŘ ǿŜƭƭ ŘǳǊƛƴƎ ǘƘŜǎŜ ǘŜǎǘ Ǌǳƴǎ ό{ƻƴƎ Ŝǘ ŀƭΦΣ нлмнŀύΦ 

  



мо 
 

3 !ǇǇƭƛŎŀǘƛƻƴ 9ƴǾƛǊƻƴƳŜƴǘ 

Lƴ ǘƘƛǎ ŎƘŀǇǘŜǊΣ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ŘŜǎŎǊƛōŜŘΦ ¢ƘŜƴΣ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ǎŜƴǎƛƴƎ 

ŀǇǇŀǊŀǘǳǎ ŀǊŜ ŘŜŦƛƴŜŘΦ 

3.1  DŜƴŜǊŀƭ hǾŜǊǾƛŜǿ 

¢ƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ƛǎ ŘŜǾŜƭƻǇŜŘ ŦƻǊ ŀ ƳƻǾŜǊ ǿƘƛŎƘ Ŏƻƴǎƛǎǘǎ ƻŦ ǘǿƻ ǇŜǊƳŀƴŜƴǘ 

ƳŀƎƴŜǘ ƭƛƴŜŀǊ ƳƻǘƻǊǎΦ .ƻǘƘ ta[aǎ ƘŀǾŜ ǘƘŜƛǊ ƻǿƴ ǇŜǊƳŀƴŜƴǘ ƳŀƎƴŜǘǎΣ ƳǳƭǘƛπǇƘŀǎŜ 

ǿƛƴŘƛƴƎ ŀǊƻǳƴŘ ŀƴ ƛǊƻƴ ŎƻǊŜΣ ǇǊƛƳŀǊȅΣ ŀƴŘ ǘƘŜȅ ŀǊŜ ƻǇŜǊŀǘŜŘ ǿƛǘƘ ƛƴŘƛǾƛŘǳŀƭ ŦǊŜǉǳŜƴŎȅ 

ŎƻƴǾŜǊǘŜǊǎ ǘƘŀǘ ŀǊŜ ŎƻƴǘǊƻƭƭŜŘ ōȅ ŀ ŎƻƴǘǊƻƭƭŜǊΦ ¢ƘŜ ƳƻǾŜǊ ǘǊŀǾŜƭǎ ŀƭƻƴƎ ŀ ƭƛƴŜŀǊ ǎǘŀǘƻǊ ǊŀƛƭΣ 

ǎŜŎƻƴŘŀǊȅΣ ŀƴŘ ƛǘ ƛǎ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀ ǿŀȅ ǘƘŀǘ ǘƘŜ ǎǘŀǘƻǊ ǇŜƴŜǘǊŀǘŜǎ ǘƘŜ ƳƻǾŜǊ ŀǎ ƛƴ CƛƎǳǊŜ т 

όtǳǊƻǎǘƻΣ IŀƪŀƭŀΣ wŀǘƛŀΣ ϧ tŜǘǊƻǾΣ нлмсύΦ ta[aǎ ƭƻŎŀǘŜ ƻƴ ƻǇǇƻǎƛǘŜ ǎƛŘŜǎ ƻŦ ǘƘŜ ǎǘŀǘƻǊ 

ǊŀƛƭΣ ŦƻǊƳƛƴƎ ŀƴ ŀƛǊ ƎŀǇ ōŜǘǿŜŜƴ ta[aǎ ŀƴŘ ǘƘŜ ǎǘŀǘƻǊ ǊŀƛƭΦ ¢ƘŜ ƳƻǾŜǊ ƛǎ ƴƻǘ ŀǘǘŀŎƘŜŘ ƻǊ 

ōŜŀǊƛƴƎπƳƻǳƴǘŜŘ ǘƻ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ōȅ ŀƴȅ ƳŜŀƴǎΦ IŜƴŎŜΣ ƛƴ ŀōǎŜƴŎŜ ƻŦ ŎƻƴǘǊƻƭ ǘƘŜ ƳƻǾŜǊ 

ŎƻƳŜǎ ƛƴǘƻ ŎƻƴǘŀŎǘ ǿƛǘƘ ŀ ǎǳǊŦŀŎŜ ƻŦ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ōŜŎŀǳǎŜ ƻŦ ŀ ŦƻǊŎŜ ƎŜƴŜǊŀǘŜŘ ōȅ ǘƘŜ 

ǇŜǊƳŀƴŜƴǘ ƳŀƎƴŜǘǎΦ 

¢ƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ŎƻƳǇǊƛǎŜǎ ǘǿƻ ƳŀƎƴŜǘƛŎ ŎƛǊŎǳƛǘǎ ǿƘƛŎƘ ŀǊŜ ƭƻŎŀǘŜŘ ƻƴ ƻǇǇƻǎƛǘŜ ǎƛŘŜǎ ƻŦ ŀ 

ǎǳǇǇƻǊǘƛƴƎ ǎǘǊǳŎǘǳǊŜΦ ¢ƘŜ ǎǳǇǇƻǊǘƛƴƎ ǎǘǊǳŎǘǳǊŜ ƛǎ ƳŀƎƴŜǘƛŎŀƭƭȅ ƴƻƴπŎƻƴŘǳŎǘƛǾŜΤ ƘƻǿŜǾŜǊΣ 

ƛǘ ŎƻƴŘǳŎǘǎ ŜƭŜŎǘǊƛŎƛǘȅΦ ¢ƘŜ ƳŀƎƴŜǘƛŎ ŎƛǊŎǳƛǘǎ ŀǊŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ƭŀƳƛƴŀǘŜŘ ǎƘŜŜǘǎ ƻŦ 

ǎǘŜŜƭ ŀƴŘ ǘƘŜȅ ŎƻƳǇǊƛǎŜ ǎŀƭƛŜƴǘ ǘŜŜǘƘ ǇƻƛƴǘƛƴƎ ǘƻǿŀǊŘǎ ǘƘŜ ŀƛǊ ƎŀǇΦ ! ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ƛǎ 

ƎŜƴŜǊŀǘŜŘ ƛƴ ǘƘŜ ƳƻǾŜǊ ǿƛƴŘƛƴƎǎΣ ǇǊƻŘǳŎƛƴƎ ƳŀƎƴŜǘƛŎ ŦƭǳȄ ǿƘƛŎƘ Ŧƭƻǿǎ ŦǊƻƳ ǘƘŜ ǇǊƛƳŀǊȅΣ 

ǘƘǊƻǳƎƘ ǘƘŜ ŀƛǊ ƎŀǇΣ ǘƻ ǘƘŜ ǘŜŜǘƘ ƻŦ ǘƘŜ ǎŜŎƻƴŘŀǊȅΦ hƴ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ǎƛŘŜΣ ǘƘŜ ƳŀƎƴŜǘƛŎ 

ŦƭǳȄ Ŧƭƻǿǎ Ǿƛŀ ŀŘƧŀŎŜƴǘ ǘŜŜǘƘ ŀƴŘ ǘƘŜ ŀƛǊ ƎŀǇ ōŀŎƪ ǘƻ ǘƘŜ ǇǊƛƳŀǊȅΣ ŎƭƻǎƛƴƎ ǘƘŜ ƳŀƎƴŜǘƛŎ 

ŎƛǊŎǳƛǘΦ ¢ƘŜ ŎƻƴǘǊƻƭƭŜǊ ŎƻƴǘǊƻƭǎ ŦǊŜǉǳŜƴŎȅ ŎƻƴǾŜǊǘŜǊǎ ǘƻ ǎǳǇǇƭȅ ŀƭǘŜǊƴŀǘƛƴƎ ŎǳǊǊŜƴǘǎ ǘƻ ǘƘŜ 

ƳƻǾŜǊ ǿƛƴŘƛƴƎǎΣ ƎŜƴŜǊŀǘƛƴƎ Ƴƻǘƛƻƴ ǿƛǘƘ ŀ ŎƘŀƴƎƛƴƎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘΦ wŜǎǇŜŎǘƛǾŜƭȅ ŀ ŦƻǊŎŜ 

ǘƻǿŀǊŘǎ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ƛǎ ŎƻƴǘǊƻƭƭŜŘ ōȅ ŎƘŀƴƎƛƴƎ ǘƘŜ ƛƴǘŜƴǎƛǘȅ ƻŦ ƳŀƎƴŜǘƛȊŀǘƛƻƴ ƛƴ ǘƘŜ 

ƳƻǾŜǊ ǿƛƴŘƛƴƎǎΦ 

¢ƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ƛǎ ŎƻǾŜǊŜŘ ǿƛǘƘ ŀ ŎƻŀǘƛƴƎ ǘƘŀǘ ƛǎ ƳŀƎƴŜǘƛŎŀƭƭȅ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭƭȅ ƴƻƴπ

ŎƻƴŘǳŎǘƛǾŜΦ ¢Ƙƛǎ ŎƻŀǘƛƴƎ Ŧƛƭƭǎ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ǎƭƻǘǎ ŀƴŘ ŎƻǾŜǊǎ ǘƘŜ ǘŜŜǘƘ ǿƛǘƘ ŀ ǘƘƛƴ ƭŀȅŜǊΦ 



мп 
 

IŜƴŎŜ ǘƘŜ ǎǘŀǘƻǊ ƛǎ ŀ Ŏƻƴǘƛƴǳƻǳǎ ǎǘǊŀƛƎƘǘ Ǌŀƛƭ ǿƛǘƘ ŀ Ŧƭŀǘ ǎǳǊŦŀŎŜΦ ¢ƘŜǊŜŦƻǊŜΣ ŀ ŎƻƴǘŀŎǘ 

ōŜǘǿŜŜƴ ƳƻǾŜǊ ŀƴŘ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ŘƻŜǎ ƴƻǘ ŎŀǳǎŜ ǎƛƎƴƛŦƛŎŀƴǘ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ƳƻǾŜǊΦ 

 

CƛƎǳǊŜ тΥ ƳƻǾŜǊ ŎƻƳǇǊƛǎƛƴƎ ŀ ǇŜǊƳŀƴŜƴǘ ƳŀƎƴŜǘ ƭƛƴŜŀǊ ƳƻǘƻǊ ƻƴ ŜŀŎƘ ǎƛŘŜ ƻŦ ǘƘŜ 

ƭƛƴŜŀǊ ŘƻǳōƭŜπǎƛŘŜŘ ǎǘŀǘƻǊΦ 

.ŀǎƛŎŀƭƭȅΣ ǘƘŜ ƳƻǾŜǊ ƭŜǾƛǘŀǘŜǎ Ŏƻƴǎǘŀƴǘƭȅ ŀƴŘ ǊŜǉǳƛǊŜǎ ŀŎǘƛǾŜ ŎƻƴǘǊƻƭ ƻǊ ǘƘŜ ŦƻǊŎŜ ƻŦ ǘƘŜ 

ǇŜǊƳŀƴŜƴǘ ƳŀƎƴŜǘǎ ŘǊƛǾŜ ƻƴŜ ƻŦ ǘƘŜ ŀƛǊ ƎŀǇǎ ǘƻ ȊŜǊƻ ǇǊŜǾŜƴǘƛƴƎ ǘƘŜ Ƴƻǘƛƻƴ ŀƭƻƴƎ ǘƘŜ 

ǎǘŀǘƻǊ ǊŀƛƭΦ ¢ƘŜ ƴƻƳƛƴŀƭ ŀƛǊ ƎŀǇ ƛƴ ǘƘƛǎ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ρȟςυ ƳƳ ƳŜŀƴƛƴƎ ǘƘŀǘ ƻƴ ōƻǘƘ 

ǎƛŘŜǎ ƻŦ ǘƘŜ ǎǘŀǘƻǊ ǊŀƛƭΣ ǘƘŜ ŀƛǊ ƎŀǇ ǾŀǊƛŜǎ ŦǊƻƳ π  ǘƻ ςȟυ  ƳƳΦ !ƭǘƘƻǳƎƘΣ ǇǊŜǾƛƻǳǎƭȅ 

ƳŜƴǘƛƻƴŜŘ ŎƻŀǘƛƴƎ ǇǊŜǾŜƴǘǎ ǎƛƎƴƛŦƛŎŀƴǘ ŘŀƳŀƎŜǎΣ ǘƘŜ ŎƻƴǘŀŎǘ ōŜǘǿŜŜƴ ǎǘŀǘƻǊ Ǌŀƛƭ ŀƴŘ ǘƘŜ 

ƳƻǾŜǊ ƛǎ ƴƻǘ ŘŜǎƛǊŀōƭŜ ǿƘƛƭŜ ǘƘŜ ƳƻǾŜǊ ƛǎ ǘǊŀǾŜƭƭƛƴƎΦ IŜƴŎŜΣ ǘƘŜ ŎƻƴǘǊƻƭ ŎƻƳǇǊƛǎŜǎ 

ǎƛƳǳƭǘŀƴŜƻǳǎ ƭŜǾƛǘŀǘƛƻƴ ŀƴŘ Ƴƻǘƛƻƴ ŎƻƴǘǊƻƭΦ 

¢ƘŜ Ǌŀǘƛƻ ƻŦ ǘŜŜǘƘ ǘƻ ǎƭƻǘǎ ƛǎ мΥн ƛƴ ǘƘŜ ǎǘŀǘƻǊ ǊŀƛƭΦ ¢ƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ŀƴŘ ǘƘŜ ǎǳǇǇƻǊǘƛƴƎ 

ǎǘǊǳŎǘǳǊŜ ŀǊŜ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ уΦ ¢ƘŜ ƭŜƴƎǘƘ ƻŦ ŀ ǘƻƻǘƘ ὰ ρπ ƳƳΣ ǘƘŜ ƘŜƛƎƘǘ ƻŦ ŀ 

ǘƻƻǘƘ ὰ ψ ƳƳ ŀƴŘ ǘƘŜ ǿƛŘǘƘ ƻŦ ǘƘŜ ǎƭƻǘ ὰ ςπ ƳƳΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ǿƛŘǘƘ ƻŦ ǘƘŜ 

ƳŀƎƴŜǘƛŎ ŎƛǊŎǳƛǘ ƛƴ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ὰ υτ ƳƳΦ tƻƭŜ ǇƛǘŎƘ ὰ ὰ ὰ σπ ƳƳΦ 

 

CƛƎǳǊŜ уΥ ǎǘŀǘƻǊ Ǌŀƛƭ ŀƴŘ ǎȅƳōƻƭǎ ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ ŘƛƳŜƴǎƛƻƴǎΦ 



мр 
 

3.2  wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ {ŜƴǎƛƴƎ !ǇǇŀǊŀǘǳǎ  

¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ƛǎ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ŀƛǊ ƎŀǇ ŀƴŘ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ƳƻǾŜǊ 

ŀƴŘ ǇǊƻǾƛŘŜ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘǎ ǘƻ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊΦ ¢ƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ŀƴŘ 

ŀŎŎǳǊŀŎȅ Ƴǳǎǘ ōŜ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ ƛǎ ŀōƭŜ ǘƻ ǇǊƻǾƛŘŜ Ƴƻǘƛƻƴ ŀƴŘ ƭŜǾƛǘŀǘƛƻƴ ŎƻƴǘǊƻƭ 

ŦƻǊ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŎƻƴǾŜǊǘŜǊǎ ƻŦ ǘƘŜ ƳƻǾŜǊΦ ¢Ƙƛǎ ŎƻƴǘǊƻƭ ŎƻƳǇǊƛǎŜǎ ŀ ƎŜƴŜǊŀǘƛƻƴ ƻŦ ǇǳƭǎŜπ

ǿƛŘǘƘ ƳƻŘǳƭŀǘŜŘ όt²aύ ŎƻƴǘǊƻƭ ǎƛƎƴŀƭǎ ŦƻǊ ǘƘŜ ƛƴǾŜǊǘŜǊ ǎǿƛǘŎƘŜǎ ƻŦ ǘƘŜ ŦǊŜǉǳŜƴŎȅ 

ŎƻƴǘǊƻƭƭŜǊǎ ǘƻ ǎǳǇǇƭȅ ŎǳǊǊŜƴǘ ŦƻǊ ǘƘŜ ta[aǎ ƻŦ ǘƘŜ ƳƻǾŜǊΦ IŜƴŎŜΣ ǘƘŜ ƎŜƴŜǊŀǘƛƻƴ ǘƛƳŜ ƻŦ 

ǘƘŜ t²a ŎƻƴǘǊƻƭ ǎƛƎƴŀƭǎΣ ǎǿƛǘŎƘƛƴƎ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŎƻƴǘǊƻƭƭŜǊǎ ŀƴŘ ǘƘŜ 

ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ŀǊŜ ƭƛƳƛǘƛƴƎ ŦŀŎǘƻǊǎ ŦƻǊ ǘƘŜ ƭŜǾƛǘŀǘƛƻƴ ŀƴŘ 

Ƴƻǘƛƻƴ ŎƻƴǘǊƻƭΦ 

¢ƘŜ ŎǳǊǊŜƴǘ ǎǳǇǇƭƛŜŘ ǘƻ ǘƘŜ ta[aǎ ƛǎ ŎƻƴǘǊƻƭƭŜŘ ōȅ ŎƻƴǘǊƻƭƭƛƴƎ ǘƘŜ ƳŜŀƴ ǾŀƭǳŜ ƻŦ ǾƻƭǘŀƎŜ 

ŀŎǊƻǎǎ ǘƘŜ ta[a ǿƛƴŘƛƴƎǎΦ ¢Ƙƛǎ ƛǎ ŘƻƴŜ ōȅ ŎƻƴǘǊƻƭƭƛƴƎ ǘƘŜ Řǳǘȅ ŎȅŎƭŜ ǘƘŜ t²a ŎƻƴǘǊƻƭ 

ǎƛƎƴŀƭǎΦ ¢ƘŜ Řǳǘȅ ŎȅŎƭŜ ƛǎ ǘƘŜ Ǌŀǘƛƻ ōŜǘǿŜŜƴ ǘƘŜ ǘƛƳŜ ƻŦ ŎƻƴŘǳŎǘƛƴƎ ǎǿƛǘŎƘ ǎǘŀǘŜ ŀƴŘ ǘƘŜ 

ǎǿƛǘŎƘƛƴƎ ǇŜǊƛƻŘ Ὕ Φ 5ǳǊƛƴƎ ǘƘŜ ǎǿƛǘŎƘƛƴƎ ǇŜǊƛƻŘΣ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ ƎŜƴŜǊŀǘŜǎ ƴŜǿ t²a 

ŎƻƴǘǊƻƭ ǎƛƎƴŀƭǎ ŦƻǊ ǘƘŜ ƴŜȄǘ ǎǿƛǘŎƘƛƴƎ ǇŜǊƛƻŘΦ ¢ƘŜǊŜŦƻǊŜΣ ŎƻƴǘǊƻƭ Ŏŀƴƴƻǘ ōŜ ŎƘŀƴƎŜŘ 

ōŜŦƻǊŜ ƴŜȄǘ ǎǿƛǘŎƘƛƴƎ ǇŜǊƛƻŘ Ὕ  ǎǘŀǊǘǎΦ 

bŜǿ t²a ŎƻƴǘǊƻƭ ǎƛƎƴŀƭǎ ŀǊŜ ƎŜƴŜǊŀǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŀƛǊ ƎŀǇ ŀƴŘ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ 

ǎŜƴǎƛƴƎ ǊŜǎǳƭǘǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ὸΣ ƳŜŀƴƛƴƎ 

ǘƘŜ ǘƛƳŜ ōŜǘǿŜŜƴ ǘƘŜ ǎǘŀǊǘ ƻŦ ŀ ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ǘƘŜ ƳƻƳŜƴǘ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘ 

ƛǎ ǇǊƻǾƛŘŜŘ ǘƻ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ƻǳǘǇǳǘΣ ǎƘƻǳƭŘ ōŜ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ Ŏŀƴ 

ǇǊƻǾƛŘŜ ǎƳƻƻǘƘ Ƴƻǘƛƻƴ ŎƻƴǘǊƻƭ ŦƻǊ ǘƘŜ ƳƻǾŜǊΦ Lƴ ŎŀǎŜ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸ  ƛǎ 

ƳƻǊŜ ǘƘŀƴ ǘƘŜ ǎǿƛǘŎƘƛƴƎ ǇŜǊƛƻŘ Ὕ Σ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ ƎŜƴŜǊŀǘŜǎ ƴŜǿ t²a ŎƻƴǘǊƻƭ ǎƛƎƴŀƭǎ 

ŀŎŎƻǊŘƛƴƎ ǘƻ ǇǊŜǾƛƻǳǎ ŀƛǊ ƎŀǇ ŀƴŘ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǊŜǎǳƭǘǎ ǿƘƛŎƘ ƛǎ ƴƻǘ ŘŜǎƛǊŀōƭŜ ƛƴ 

ǘƘƛǎ ŀǇǇƭƛŎŀǘƛƻƴΦ ¢ƘŜ ǎǿƛǘŎƘƛƴƎ ǘƛƳŜ ƻŦ ǘƘŜ ƛƴǾŜǊǘŜǊ ǎǿƛǘŎƘŜǎ ƛǎ υπ ˃ǎΦ !ǎ ǘƘŜ ŎƻƴǘǊƻƭ Ŏŀƴ 

ōŜ ŎƘŀƴƎŜŘ ƻƴƭȅ ŀǘ ƛƴǘŜǊǾŀƭǎ ƻŦ ǘƘŜ ǎǿƛǘŎƘƛƴƎ ǇŜǊƛƻŘ Ὕ   ǿƘƛŎƘ ƛǎ ƭƻƴƎŜǊ ǘƘŀƴ ǘƘŜ 

ǎǿƛǘŎƘƛƴƎ ǘƛƳŜ ƻŦ ǘƘŜ ƛƴǾŜǊǘŜǊǎΣ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ǊŜǉǳƛǊŜƳŜƴǘ ὸ  ƛǎ ǎŜǘ ǘƻ ōŜ 

ƳƻǊŜ ǘƘŀƴ υπ ˃ǎΦ DŜƴŜǊŀƭƭȅΣ ǘƘŜ ŦŀǎǘŜǊ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ǘƘŜ ōŜǘǘŜǊ 

ŦǊƻƳ ǘƘŜ ŎƻƴǘǊƻƭ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ƳƛƴƛƳǳƳ ƭƛƳƛǘ ƛǎ ǎŜǘ ōŜŎŀǳǎŜ ŘŜŎǊŜŀǎƛƴƎ 

ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸ  ǘƻƻ ƳǳŎƘ Ŏŀƴ ŘŜŎǊŜŀǎŜ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴΦ IŜƴŎŜ ƛŦ ǘƘŜ ǎŜƴǎƛƴƎ 

ŀǇǇŀǊŀǘǳǎ ŀǇǇŜŀǊǎ ǘƻ ǊŜŀŎƘ ƭƻǿŜǊ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸΣ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ŘŜǎƛƎƴ 



мс 
 

ǿƛƭƭ ōŜ ŎƘŀƴƎŜŘ ǘƻ ƛƳǇǊƻǾŜ ǎŜƴǎƛƴƎ ǊŜǎƻƭǳǘƛƻƴ ŀǘ Ŏƻǎǘ ƻŦ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸΦ 

Lƴ ǘƘƛǎ ŀǇǇƭƛŎŀǘƛƻƴΣ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ƻŦ ǘƘŜ ƳƻǾŜǊ Ǉƻǎƛǘƛƻƴ ǎƘƻǳƭŘ ōŜ ƭŜǎǎ ǘƘŀƴ ψσ ˃Ƴ ǘƻ 

ǇǊƻǾƛŘŜ ŀ ǎƳƻƻǘƘ Ƴƻǘƛƻƴ ŎƻƴǘǊƻƭ ŦƻǊ ǘƘŜ ƳƻǾŜǊΦ ¢Ƙƛǎ ǎƘƻǳƭŘ ōŜ ŦŜŀǎƛōƭŜ ǿƛǘƘ ςȟυ ƳƳ 

ŀƛǊ ƎŀǇ ōŜŎŀǳǎŜ aŀƎƭŜǾ ǘǊŀƛƴ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊ ǊŜŀŎƘŜŘ ǎƛƳƛƭŀǊ ǊŜǎƻƭǳǘƛƻƴ ǿƛǘƘ ψ 

ƳƳ ŀƛǊ ƎŀǇ όbƛƴƎΣ {ƻƴƎΣ ½ƘƛǉƛŀƴƎΣ ϧ WƛƴƎƴŀƴΣ нлмнύΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ 

ὸ ǎƘƻǳƭŘ ōŜ ǎǳŎƘ ǘƘŀǘ ǿƘŜƴ ǘƘŜ ƳƻǾŜǊ ǘǊŀǾŜƭǎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ǿƛǘƘ ŀ ƳŀȄƛƳǳƳ 

ǾŜƭƻŎƛǘȅΣ ǘƘŜ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ǘǿƻ ŎƻƴǎŜŎǳǘƛǾŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ὰ ƛǎ ƭŜǎǎ ǘƘŀƴ ψσ ˃ƳΦ 

¢ƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ 

ὸ
ὰ

ὺ
 όмлύ 

ǿƘŜǊŜ ὺ ƛǎ ǘƘŜ ǾŜƭƻŎƛǘȅ ƻŦ ǘƘŜ ƳƻǾŜǊΦ !ŎŎƻǊŘƛƴƎ ǘƻ όмлύ ŀƴŘ ǿƛǘƘ ƛƴƛǘƛŀƭ ǾŀƭǳŜǎ ὰ

ψσ ˃Ƴ ŀƴŘ ὺ ρ ƳκǎΣ ŀ ǊŜǉǳƛǊŜƳŜƴǘ ὸ ψσ ˃ǎ ƛƴ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ƛǎ 

ŘŜŦƛƴŜŘΦ 

¢ƘŜ ƭŜǾƛǘŀǘƛƻƴ ŎƻƴǘǊƻƭ ǊŜǉǳƛǊŜǎ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǊŜǎƻƭǳǘƛƻƴ ǘƻ ōŜ ƭŜǎǎ ǘƘŀƴ ρπ  ˃ƳΦ 

CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ ǘƛƳŜ ƻŦ ŘǊƛǾƛƴƎ ǘƘŜ ƳƻǾŜǊ ŀƛǊ ƎŀǇ ŦǊƻƳ π ǘƻ ςȟυ ƳƳΣ ƛΦŜΦ ŦǊƻƳ ƻƴŜ 

ǎƛŘŜ ƻŦ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ǘƻ ǘƘŜ ƻǘƘŜǊΣ ƛǎ σπ ƳǎΦ IŜƴŎŜΣ ŀŎŎƻǊŘƛƴƎ ǘƻ όмлύΣ ŀ ǊŜǉǳƛǊŜƳŜƴǘ 

ὸ ρςπ ˃ǎ ƛƴ ǘƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ƛǎ ŘŜŦƛƴŜŘΦ 

¢ƘŜ ŘŜǎƛƎƴ ƛǎ ǎǳŎƘ ǘƘŀǘ ƻƴŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ōƻǘƘ ŜƴŘǎ ƻŦ ǘƘŜ ƳƻǾŜǊΦ ¢Ƙƛǎ 

ŀƭƭƻǿǎ ǘƻ ƳŜŀǎǳǊŜ ƛƴŎƭƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ƳƻǾŜǊ ǿƘƛŎƘ ƛǎ ƴŜŎŜǎǎŀǊȅ ƛƴ ǘƘŜ ƭŜǾƛǘŀǘƛƻƴ ŎƻƴǘǊƻƭΦ 

¢ƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ōŜ ǊƛƎƛŘƭȅ ŀǘǘŀŎƘŀōƭŜ ǘƻ ǘƘŜ ŜƴŘǎ ƻŦ ǘƘŜ ƳƻǾŜǊΦ ¢Ƙƛǎ 

ǇǊŜǾŜƴǘǎ ƳŜŀǎǳǊŜƳŜƴǘ ŜǊǊƻǊǎ ŎŀǳǎŜŘ ōȅ ōŜƴŘƛƴƎ ŀƴŘ ǾƛōǊŀǘƛƻƴΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ 

ƳŀȄƛƳǳƳ ǿƛŘǘƘ ŀƴŘ ƘŜƛƎƘǘ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ōŜ ŀǘ Ƴƻǎǘ Ŝǉǳŀƭ ǘƻ 

ǿƛŘǘƘ ŀƴŘ ƘŜƛƎƘǘ ƻŦ ǘƘŜ ƳƻǾŜǊΦ 

!ǎ ŀ ǎǳƳƳŀǊȅΣ ǘƘŜ ŀƛǊ ƎŀǇ ŀƴŘ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŀǘ ǘƘŜ ǎŜƴǎƛƴƎ 

ŀǇǇŀǊŀǘǳǎ ǎƘƻǳƭŘ ŦǳƭŦƛƭ ŀǊŜ ŎƻƭƭŜŎǘŜŘ ƛƴ ¢ŀōƭŜ нΦ 

¢ŀōƭŜ нΥ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎΦ 

wŜǉǳƛǊŜƳŜƴǘ wŜǎƻƭǳǘƛƻƴ ώƳ˃ϐ ◄╜ ώǎ˃ϐ 

!ƛǊ ƎŀǇ ρπ υπ ὸ ρςπ 

tƻǎƛǘƛƻƴ ψσ υπ ὸ ψσ 

  



мт 
 

4 5ŜǎƛƎƴ ƻŦ ǘƘŜ {ŜƴǎƛƴƎ !ǇǇŀǊŀǘǳǎ 

Lƴ ǘƘƛǎ ŎƘŀǇǘŜǊΣ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ŘŜǎƛƎƴ ƛǎ ƛƴǘǊƻŘǳŎŜŘΦ ¢ƘŜƴ ǘƘŜ ŀƛǊ ƎŀǇ 

ŀƴŘ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ǎŜǇŀǊŀǘŜƭȅΦ CƛƴŀƭƭȅΣ ŀ 

ƳŀƴǳŦŀŎǘǳǊŜŘ ǇǊƻǘƻǘȅǇŜ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ƛǎ ŘŜǎŎǊƛōŜŘΦ 

4.1  .ŀǎƛǎ ƻŦ ǘƘŜ 5ŜǎƛƎƴ 

¢ƘŜ aŀƎƭŜǾ ǘǊŀƛƴ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǎƻƭǳǘƛƻƴ ǿƛǘƘ ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊǎ ƛǎ ǎŜƭŜŎǘŜŘ ŦƻǊ 

ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ŘŜǎƛƎƴ ōŜŎŀǳǎŜ ƛǘ ƛǎ ǎƛƳƛƭŀǊ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ ǇǊƻǾŜƴ ǘƻ 

ǿƻǊƪ ό{ƻƴƎ Ŝǘ ŀƭΦΣ нлмнŀύΦ Lǘ Ƙŀǎ ǇǊƻƳƛǎƛƴƎ ŦŜŀǘǳǊŜǎ ƭƛƪŜ ǘƘŜ ǊŜƭŀǘƛǾŜƭȅ ŎƘŜŀǇ ǇǊƛŎŜ ƻŦ 

ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊǎΣ Ǉƻǎǎƛōƛƭƛǘȅ ǘƻ ŘŜǎƛƎƴ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǘƻ ŀ ǎƛƴƎƭŜ ǇǊƛƴǘŜŘ ŎƛǊŎǳƛǘ 

ōƻŀǊŘ όt/.ύ ŀƴŘ ǎŜƴǎƛƴƎ ǘƘǊƻǳƎƘ ŜƭŜŎǘǊƛŎŀƭƭȅ ŀƴŘ ƳŀƎƴŜǘƛŎŀƭƭȅ ƴƻƴπŎƻƴŘǳŎǘƛǾŜ ƳŀǘŜǊƛŀƭǎΣ 

ǿƘƛŎƘ ǎǳƛǘǎ ŜǎǇŜŎƛŀƭƭȅ ǿŜƭƭ ŦƻǊ ŘƛǊǘȅ ŜƴǾƛǊƻƴƳŜƴǘǎ ό²ƛƭǎƻƴΣ нллпύΦ !ƭǎƻΣ ŀǎ ǘƘƛǎ ǊƻǘƻǊ 

Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǎƻƭǳǘƛƻƴ ƛǎ ǎǳƛǘŀōƭŜ ŦƻǊ ƻǇŜǊŀǘƛƴƎ ŀǘ aŀƎƭŜǾ ǘǊŀƛƴ ǾŜƭƻŎƛǘƛŜǎ ŀƴŘ ŦǳƭŦƛƭǎ 

ǎǘǊƛŎǘ ǎŀŦŜǘȅ ǊŜƎǳƭŀǘƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ƳŜŀƴǎ ƻŦ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΣ ƛǘ ǎƘƻǳƭŘ ōŜ 

ǎǳŦŦƛŎƛŜƴǘ ŦƻǊ ǘƘƛǎ ŀǇǇƭƛŎŀǘƛƻƴΦ 

¢ƘŜ aŀƎƭŜǾ ǘǊŀƛƴ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǎƻƭǳǘƛƻƴ ƛǎ ŘŜǾŜƭƻǇŜŘ ŦƻǊ ŀ ǎǘŀǘƻǊ Ǌŀƛƭ ǿƘƛŎƘ Ǌŀǘƛƻ 

ƻŦ ǘŜŜǘƘ ǘƻ ǎƭƻǘǎ ƛǎ мΥмΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ǎƻƭǳǘƛƻƴ ǎƘƻǳƭŘ ōŜ ŦǳǊǘƘŜǊ ŘŜǾŜƭƻǇŜŘ ŀƴŘ ǘŜǎǘŜŘ 

ǘƻ ǎǳƛǘ ǘƘŜ Ǌŀǘƛƻ ƻŦ мΥн ƛƴ ǘƘƛǎ ŀǇǇƭƛŎŀǘƛƻƴΦ 9ǎǇŜŎƛŀƭƭȅΣ ŀŎŎǳǊŀŎȅ ŀƴŘ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ 

ǎƘƻǳƭŘ ōŜ ǘŜǎǘŜŘ ǘƻ ǾŜǊƛŦȅ ǘƘŀǘ ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊǎ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ ŀƛǊ ƎŀǇ ŀƴŘ ǊƻǘƻǊ 

Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ƛƴ ǘƘƛǎ ŀǇǇƭƛŎŀǘƛƻƴΦ 

!ƴ ŀƴŀƭƻƎπǘƻπŘƛƎƛǘŀƭ ό!κ5ύ ŎƻƴǾŜǊǘŜǊΣ [5/ммлм ŦǊƻƳ ¢ŜȄŀǎ LƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ƭŀǘŜǊ ǊŜŦŜǊǊŜŘ 

ŀǎ !κ5 ŎƻƴǾŜǊǘŜǊΣ ƛǎ ǎŜƭŜŎǘŜŘ ǘƻ ōŜ ǘƘŜ ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊ ŦƻǊ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎΦ 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ƛǘ ƛǎ ŀ ƘƛƎƘπǊŜǎƻƭǳǘƛƻƴΣ ƘƛƎƘπǎǇŜŜŘ ƛƴŘǳŎǘŀƴŎŜπǘƻπŘƛƎƛǘŀƭ 

ŎƻƴǾŜǊǘŜǊ ŀƴŘ ƛǘǎ ǘȅǇƛŎŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎ ŀǊŜ ŜΦƎΦ ƘƛƎƘπǎǇŜŜŘ ƎŜŀǊ ŎƻǳƴǘƛƴƎΣ ƘƛƎƘ ǎǇŜŜŘ ŜǾŜƴǘ 

ŎƻǳƴǘƛƴƎΣ ƳƻǘƻǊ ǎǇŜŜŘ ǎŜƴǎƛƴƎΣ ƳƻǘƻǊ ŎƻƴǘǊƻƭ ŀƴŘ ƳŜǘŀƭ ŘŜǘŜŎǘƛƻƴΣ ǿƛǘƘ ǎǳōπƳƛŎǊƻƴ 

ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎƻƭǳǘƛƻƴ ό¢ŜȄŀǎ LƴǎǘǊǳƳŜƴǘǎΣ нлмрύΦ ¢ƘŜ ǎƛȊŜ ƻŦ ǘƘŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƛǎ 

ǊŀǘƘŜǊ ǎƳŀƭƭ όσȟρ ƳƳ Ͻσȟρ ƳƳ Ͻρ ƳƳύ ŀƴŘ ƛǘ Ŏŀƴ ƳŜŀǎǳǊŜ ǳǇ ǘƻ ρψπ πππ ǎŀƳǇƭŜǎ 

ǇŜǊ ǎŜŎƻƴŘΦ ¢ƘŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƛǎ ǳǎŜŘ ǿƛǘƘ ŀƴ ŜȄǘŜǊƴŀƭ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ŀƴŘ ƛǘǎ ǳƴƛǘ 

ǇǊƛŎŜ ƛǎ ŀ ŦŜǿ ŜǳǊƻǎΦ 
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! ǇǊŜǾƛƻǳǎ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ !κ5 ŎƻƴǾŜǊǘŜǊΣ [5/млллΣ ǿŀǎ ǘŜǎǘŜŘ ǿƛǘƘ ǎƛƳƛƭŀǊ t/. ǊŜǎƻƴŀƴŎŜ 

ŎƛǊŎǳƛǘǎ ŀƴŘ ǊŜǎǳƭǘǎ ŀǇǇŜŀǊŜŘ ǇǊƻƳƛǎƛƴƎ ό½ǳƪΣ tƛŜǘǊƛƪƻǾŀΣ ϧ ±ŜƘŜŎΣ нлмсύΦ !ŎŎƻǊŘƛƴƎ ǘƻ 

!κ5 ŎƻƴǾŜǊǘŜǊ ŘŀǘŀǎƘŜŜǘǎΣ ǘƘŜ [5/ммлм ǎƘƻǳƭŘ ǇŜǊŦƻǊƳ ōŜǘǘŜǊ ǘƘŀƴ [5/мллл ƛƴ ǘƘƛǎ 

ŀǇǇƭƛŎŀǘƛƻƴΦ !ǎ ŀ ŎƻƴŎƭǳǎƛƻƴΣ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ōŜ ŀƴ ƛƴŘǳŎǘƛǾŜ ǎŜƴǎƻǊ 

ƻƴ ŀ t/. ōŀǎŜŘ ƻƴ ǘƘŜ aŀƎƭŜǾ ǘǊŀƛƴ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǎƻƭǳǘƛƻƴΦ ¢ƘŜ ǇǊƻǘƻǘȅǇŜ ƛǎ 

ŘŜǎƛƎƴŜŘ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊŜŘ ǿƛǘƘ [5/ммлм !κ5 ŎƻƴǾŜǊǘŜǊǎΦ 

4.2  wƻǘƻǊ tƻǎƛǘƛƻƴ {ŜƴǎƛƴƎ 

wƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ aŀƎƭŜǾ ǘǊŀƛƴ ǎƻƭǳǘƛƻƴ 

ǿƛǘƘ ŦƻƭƭƻǿƛƴƎ ƳƻŘƛŦƛŎŀǘƛƻƴǎΦ {ƛȄ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎ ŀǊŜ ǳǎŜŘ ƛƴǎǘŜŀŘ ƻŦ 

ŦƻǳǊ ŀƴŘ ǘƘŜƛǊ ǎƘŀǇŜǎ ŀƴŘ ŀǊǊŀƴƎŜƳŜƴǘ ƛǎ ŘƛŦŦŜǊŜƴǘΦ CǳǊǘƘŜǊƳƻǊŜΣ ǎƛȄ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ 

ŀǊŜ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƻǳǘǇǳǘ ǎƛƎƴŀƭǎ ŀƴŘ ǿƛǘƘ ǘƘǊŜǎƘƻƭŘ 

ƭƛƳƛǘǎ Ὕ ŀƴŘ ὝΣ ǎƛȄ ǇƘŀǎŜ ǘŀōƭŜǎ ŀǊŜ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ǘƘŜǎŜ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎΦ 

The sensing apparatus design differs from the Maglev train solution by having three 

sensing coils in both sensing coil groups instead of two. Six position sensing resonance 

circuits are used because the ratio of teeth to slots in the stator rail is 1:2 instead of 1:1. 

If only four position sensing resonance circuits were used to determine mover position, 

occasionally they all would locate simultaneously above a stator rail slot. This would 

make rotor position sensing impossible with the look-up table method. Figure 9 show 

the arrangement of sensing coils above the stator rail. 

 
 

Figure 9: arrangement of position sensing resonance circuits 1 ς 6 above the stator 

rail. 
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Due to the ratio of 1:2, output signals of position sensing resonance circuits cannot be 

approximated sinusoidal. Instead, the position sensing resonance circuit output signal 

comprises two parts. First part can be approximated to a half wavelength of a sine wave, 

starting from its highest point. This part is an output signal of a position sensing 

resonance circuit traveling over a stator tooth. For example, Ὓ between π and 

πȟφφ ὰ  in Figure 10 illustrates the output signal when the first resonance circuit is 

above a stator tooth. The latter part of a position sensing resonance circuit output signal 

is constant as the resonance circuit travels above a stator rail slot (e.g. Ὓ between 

πȟφφ and ρȟπὰ ). When a position sensing resonance circuit reaches next stator rail 

tooth (e.g. Ὓ at ρȟπὰ ), the output signal starts over. Approximated position sensing 

resonance circuit output signals ὛȟὛȟȣȟὛ  are shown in Figure 10. In this 

approximation, the velocity and the air gap of the mover is constant. 

 

Figure 10: approximated position sensing resonance circuit output signals from the 

distance of two pole pitches. The lowest frequency of the resonance circuit output 

signals is marked in the figure as Ὢ  and the highest is marked as Ὢȟ . The 

velocity and the air gap of the sensing apparatus are constant in this approximation. 

Like the Maglev train solution, difference signals ὈȟὈȟȣȟὈ  are generated by 

subtracting position sensing resonance circuit output signals within each group. 

Equations for generating difference signals are shown in Table 3. These difference 



нл 
 

signals are output signals of the sensing apparatus. Figure 11 shows difference signals, 

which are generated from the position sensing resonance circuit output signals of Figure 

10. 

¢ŀōƭŜ оΥ ƎŜƴŜǊŀǘƛƻƴ ƻŦ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎΦ 

 5ƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ 

DǊƻǳǇ м Ὀ Ὓ Ὓ Ὀ Ὓ Ὓ Ὀ Ὓ Ὓ 

DǊƻǳǇ н Ὀ Ὓ Ὓ Ὀ Ὓ Ὓ Ὀ Ὓ Ὓ 

 

 

Figure 11: difference signals generated from the approximated position sensing 

resonance circuit output signals shown in Figure 10. The lowest frequency of the 

difference signals is marked in the figure as Ὢ  and the highest is marked as 

Ὢȟ . The maximum frequency of the approximated position sensing resonance 

circuit output signals, with an assumption that they have common Ὢ , is marked in 

the figure as Ὢȟ  to illustrate the amplitude of difference signals. 

Values between Ὕ and Ὕ on the rising slope of difference signals ὈȟὈȟȣȟὈ  are 

stored to phase tables ὖ ȟὖ ȟȣȟὖ . Additionally, phase tables include rotor position 

information for each value stored to the phase table. The equations for generating the 

phase tables from the rising slopes are shown in Table 4. Figure 12 shows phase tables, 

which are generated from the difference signals of Figure 11. 
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Figure 12: phase tables generated from the difference signals shown in Figure 11. 

 

¢ŀōƭŜ пΥ ƎŜƴŜǊŀǘƛƻƴ ƻŦ ǇƘŀǎŜ ǘŀōƭŜǎ ŦǊƻƳ ǘƘŜ ǊƛǎƛƴƎ ǎƭƻǇŜǎ ƻŦ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎΦ 

tƘŀǎŜ ǘŀōƭŜ 

ὖ ᶰὈȡὝסּ סּ Ὕ  

ὖ ᶰὈȡὝסּ סּ Ὕ  

ὖ ᶰὈȡὝסּ סּ Ὕ  

ὖ ᶰὈȡὝסּ סּ Ὕ  

ὖ ᶰὈȡὝסּ סּ Ὕ  

ὖ ᶰὈȡὝסּ סּ Ὕ  

The phase tables are stored to a non-volatile memory of the controller which determines 

rotor position by comparing difference signal values of the sensing apparatus output to 

corresponding phase tables. The controller selects always the difference signal which is 

on its rising slope to be compared to corresponding phase table. The compared 

difference signal and phase table are switched to next ones if difference signal value is 

above Ὕ i.e. exceeds phase table values. Respectively previous difference signal and 

phase table are selected if difference signal value goes below Ὕ. Table 5 shows which 

difference signal and phase table are compared and which are selected if difference 

signal value goes out of an interval ὝȟὝ . 
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¢ŀōƭŜ рΥ ƭƻƻƪπǳǇ ǘŀōƭŜ ŦƻǊ ŀ ŎƻƴǘǊƻƭƭŜǊ ǘƻ ŘŜŦƛƴŜ ǿƘƛŎƘ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ ŀƴŘ ǇƘŀǎŜ ǘŀōƭŜ 

ŀǊŜ ǳƴŘŜǊ ŎƻƳǇŀǊƛǎƻƴ ŀǘ ŀ ǘƛƳŜΦ 

/ǳǊǊŜƴǘ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ 

ŀƴŘ ǇƘŀǎŜ ǘŀōƭŜ 

/ƻƴŘƛǘƛƻƴ ǘƻ ǎǿƛǘŎƘ 

ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ ŀƴŘ 

ǇƘŀǎŜ ǘŀōƭŜ 

bŜȄǘ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭ ŀƴŘ 

ǇƘŀǎŜ ǘŀōƭŜ 

Ὀ Ǫ ὖ  
Ὀ Ὕ 

Ὀ Ὕ 

Ὀ Ǫ ὖ  

Ὀ Ǫ ὖ  

Ὀ Ǫ ὖ  
Ὀ Ὕ 

Ὀ Ὕ 

Ὀ Ǫ ὖ  

Ὀ Ǫ ὖ  

Ὀ Ǫ ὖ  
Ὀ Ὕ 

Ὀ Ὕ 

Ὀ Ǫ ὖ  

Ὀ Ǫ ὖ  

Ὀ Ǫ ὖ  
Ὀ Ὕ 

Ὀ Ὕ 

Ὀ Ǫ ὖ  

Ὀ Ǫ ὖ  

Ὀ Ǫ ὖ  
Ὀ Ὕ 

Ὀ Ὕ 

Ὀ Ǫ ὖ  

Ὀ Ǫ ὖ  

Ὀ Ǫ ὖ  
Ὀ Ὕ 

Ὀ Ὕ 

Ὀ Ǫ ὖ  

Ὀ Ǫ ὖ  

As an example, if the sensing apparatus outputs Ὀ Ὕ, a controller compares Ὀ  to 

ὖ  which results rotor position of πȟςυὰ  according to Figure 12. When Ὀ Ὕ, 

resulting rotor position of πȟττὰ , a controller determines that a mover has travelled 

υȟψσ mm along the stator rail. Further, when Ὀ Ὕ  a controller switches to 

compare Ὀ  to ὖ . When Ὀ Ὢȟ , a controller determines that the rotor 

position is πȟυὰ  and therefore mover has travelled another ρȟφχ mm. 

4.3  !ƛǊ DŀǇ {ŜƴǎƛƴƎ 

The supporting structure of the stator rail comprises flat surfaces on both sides of the 

stator rail, covering its whole length. This surface is electrically conductive and therefore 

a resonance circuit can measure proximity from it. The sensing apparatus design 

comprises two air gap sensing resonance circuits that locate above the flat surfaces. 
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They are used to measure the air gap and angle of the mover. Figure 13 shows the air 

gap sensing resonance circuits χ and ψ on both sides of position sensing resonance 

circuits. 

 
 

Figure 13: arrangement of position and air gap sensing resonance circuits above the 

stator rail. The air gap sensing resonance circuits 7 and 8 measure the air gap from the 

flat surface of an electrically conductive supporting structure. 

A design requirement for the air gap sensing resonance circuits 7 and 8 in Figure 13 is 

that their sensing range does not extend to cover the stator rail. Otherwise, the teeth of 

the stator rail within the sensing range would cause measurement errors. Therefore, 

one possible shape for the air gap sensing resonance circuits could be a long and narrow 

multi-layer coil that is longer than one pole pitch. That shape should decrease the 

measurement error, in case the sensing range extended to cover the stator rail. 

4.4  5ŜǎƛƎƴ ƻŦ ǘƘŜ {ŜƴǎƛƴƎ !ǇǇŀǊŀǘǳǎ tǊƻǘƻǘȅǇŜ 

The sensing apparatus prototype comprises two PCBs which are connected with a cable. 

One PCB comprises most of the electronics and is later referred as electronics printed 

circuit board (EPCB). The other, later referred as a sensor printed circuit board (SPCB), 

comprises resonance circuits. The division into two separate PCBs allows to test 

different SPCB designs with same electronics. 

The prototype design comprises six position sensing resonance circuits without air gap 

sensing resonance circuits. Hence, rotor position sensing can be tested using one or 

more position sensing resonance circuits above the stator rail and the air gap sensing 
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can be tested using the same position sensing resonance circuits above the flat surface 

of the supporting structure. 

Resonance circuits on SPCBs are designed using capacitors connected in parallel with 

circular, square, hexagonal or octagonal sensing coils. Despite of the sensing coil shape, 

its diameter is the tooth length ὰ. Only similar sensing coils are used within a single 

SPCB and therefore four different SPCBs are designed. Compared to the rotor position 

sensing design in Figure 9, the position sensing resonance circuits on SPCBs are located 

further apart each other to minimize interference. The position sensing resonance 

circuit groups are moved further from the center of the stator rail and the middle 

resonance circuits from both groups are moved close to the sides of the stator rail as is 

shown in Figure 14. Because the relative location of the resonance circuits along the 

stator rail does not change, the position sensing resonance circuit output signals, 

generated difference signals and phase tables remain the same. 

 
 

Figure 14: arrangement of position and air gap sensing resonance circuits above the 

stator rail. The position sensing resonance circuit arrangement within resonance 

circuit groups are shown. 

In addition to the position sensing resonance circuit dimensions and shapes, the main 

SPCB design parameters are the inductance, quality factor and operating frequency of 

the resonance circuits (Ning, Zhiqiang, Song, & Fengshan, 2013). The SPCB designs are 

shown in Figure 15. 



нр 
 

  

  

CƛƎǳǊŜ мрΥ {t/. ŘŜǎƛƎƴǎ ŦƻǊ ƳŀƴǳŦŀŎǘǳǊƛƴƎΦ 

Eight SPCBs were manufactured and the four having ρȟυ MHz operating frequency are 

shown in Figure 16. The width of each manufactured SPCB is υτ mm which is the same 

as the width of the stator rail ὰ. The length of the SPCBs is τχȟρ mm. 

 

Figure 16: manufactured SPCBs. 

These designs with different operating frequencies are manufactured for the sensing 

apparatus prototype. The operating frequencies of the SPCBs are set with the number 



нс 
 

of turns in the resonance circuits and with the capacitor values. Specific information 

about the designed SPCBs are shown in Table 6. 

¢ŀōƭŜ сΥ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜŘ {t/.ǎΦ 

{ŜƴǎƛƴƎ 

Ŏƻƛƭ ǎƘŀǇŜ 

t/. 

ƭŀȅŜǊǎ 
¢ǳǊƴǎ 

hǇŜǊŀǘƛƴƎ 

ŦǊŜǉǳŜƴŎȅ ώaIȊϐ 
LƴŘǳŎǘŀƴŎŜ ώI˃ϐ 

vǳŀƭƛǘȅ 

ŦŀŎǘƻǊ 
/ŀǇŀŎƛǘŀƴŎŜ ώǇCϐ 

/ƛǊŎǳƭŀǊ τ ψ σȟσ υȟφωω τυȟψπ σωπ 

/ƛǊŎǳƭŀǊ τ ρρ ρȟυ ρρȟυς ςφȟπτ ρπππ 

{ǉǳŀǊŜ τ ψ σȟσ φȟχωχ υτȟσω σσπ 

{ǉǳŀǊŜ τ ρρ ρȢυ ρσȟχτ σρȟσυ ψςπ 

IŜȄŀƎƻƴŀƭ τ ψ σȟσ υȟχωφ τφȟςχ σωπ 

IŜȄŀƎƻƴŀƭ τ ρρ ρȟυ ρρȟφψ ςφȟςυ ρπππ 

hŎǘŀƎƻƴŀƭ τ ψ σȟσ υȟψσσ τφȟττ σωπ 

hŎǘŀƎƻƴŀƭ τ ρρ ρȟυ ρρȟχχ ςφȟσχ ρπππ 

As mentioned, the design of EPCB is based on LDC1101 A/D converters. EPCB comprises 

six A/D converters which can be connected to external resonance circuits on SPCBs. 

Therefore, each A/D converter is measuring the inductance of a separate resonance 

circuit. In addition to A/D converters, EPCB comprises a buck converter, reference clock 

and passive components, which are all surface-mounted components attached to a top 

layer of a four-copper layer PCB. Top and bottom layers of this PCB are signal planes, 

lower inner layer is a power plane and upper inner layer is a ground plane. All 

components on EPCB are selected to have same operating voltage ὠ , which is 

supplied from the power plane. 

A buck converter, Texas Instruments TSP62220, is used to regulate the power plane at 

the operating voltage. This converter is a DC/DC converter which output voltage can be 

set to a constant level with passive components. The passive components are selected 

such that the buck converter input voltage ὠ  can be supplied with σȟφ - φ V DC 

while the output voltage ὠ  remains at σȟσ V DC. The voltage ὠ  is supplied to 

EPCB input from an external power source. This buck converter is used to protect EPCB 

against possible voltage peaks in the EPCB input. 
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The A/D converter can operate in two different measurement modes. However, only the 

measurement mode which has higher resolution and completes measurements 

regularly i.e. at constant intervals, is used. In that measurement mode, the A/D 

converter compares the oscillation frequency of the external resonance circuit to a 

constant frequency of an external reference clock Ὢ  and determines the 

inductance based on the difference. 

The A/D converter supports a 4-pin serial peripheral interface (SPI) bus communication 

protocol. It operates as a slave in this bus and requires an external master, e.g. 

microcontroller, to operate. A brief introduction to the SPI communication protocol is 

necessary to understand the delays of the sensing apparatus prototype. SPI 

communication protocol is quite loose and therefore the protocol is described as it is 

applied for this LDC1101 A/D converter. 

In the SPI protocol, a master communicates only with one slave at a time. Each slave 

shares a common master input slave output line (MISO), master output slave input line 

(MOSI) and serial clock line (SCLK). Furthermore, individual chip select bus (CSB) is 

provided from the master to each slave. In the beginning of a master-slave 

communication, the master selects the slave by switching its CSB low while the CSBs for 

other slaves are high. Hence, only the particular slave in the bus is allowed to send data 

to MISO. In master-slave communication, the master either reads or writes data to slave 

registers, each containing one byte of data. First the master sends a command byte to 

MOSI and simultaneously provides eight serial clock cycles to SCLK. The command byte 

comprises either a read or a write command and a slave register address. Then the 

master provides eight serial clock cycles to SCLK for each consecutive slave registers it 

intends to read or write starting from the address sent in the command byte. During 

that either the slave sends register values to MISO (read command) or the master sends 

new register values to MOSI (write command). In the end of master-slave 

communication CSB is set high. Hence, the master can read or write with a single 

command byte many consecutive slave registers. Figure 17 shows a block diagram of a 

single A/D converter and required connections to the master. 
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Figure 17: circuit diagram for operating LDC1101. This figure is modified from (Texas 

Instruments, 2015). 

The EPCB is designed without a master. MOSI, MISO, SCLK and CSBs are connected to 

EPCB input. Therefore, any device capable of operating as a master in the SPI 

communication protocol can be used. 

When A/D converter completes a measurement its status register changes. Therefore, 

the master reads the status register repeatedly until it changes. Then the master reads 

a measurement result from three consecutive A/D converter registers. After the 

measurement result has been read, status register resets and the master starts to read 

it again. The master-slave communication time ὸ  is determined with 

ὸ
ψὲ

Ὢ
 όммύ 

where ὲ  is the number of communicated bytes and Ὢ ψ MHz is a serial clock 

frequency in SCLK. Hence, ὸ ς ˃ǎ for reading status register and ὸ τ ˃ǎ for 

reading a measurement result. Because the master starts to read the measurement 

result registers after the status register indicates completion of a measurement, the 

delay between the completion of a measurement and the moment when the master has 

read the measurement result varies between τ and φ ˃ǎ. 

A conversion time ὸ which A/D converter requires to complete a measurement can be 

calculated with 

ὸ ὸ
ρφὲ

Ὢ

υυ ρφὲ

Ὢ
 όмнύ 
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where ὸ  is a constant post-conversion processing time and ὲ  is a settable A/D 

converter parameter which determines the number of reference clock cycles used for 

each measurement. According to (12), higher ὲ  results higher measurement 

resolution and longer conversion time. With ὲ the conversion time can be selected 

between υȟτ ˃ǎ and φυȟυ ms. 

Hence, total delay from the start of a measurement to the moment when the master 

receives the measurement result can be set between ωȟτ ‘ί and φυȟυ άί. These 

delays fulfil the air gap and rotor position sensing requirements set for the measurement 

time ὸ. However, A/D converter manufacturer has not provided means to calculate 

the measurement resolution and therefore the prototype must be tested to verify that 

it can reach the required measurement time ὸ with sufficient resolution. 

¢ƘŜ ŎƛǊŎǳƛǘ ŘƛŀƎǊŀƳ ƻŦ ǘƘŜ 9t/. ƛǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ мфΦ aƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ 

ŎƻƳǇƻƴŜƴǘǎ ƛƴ ǘƘŜ ŎƛǊŎǳƛǘ ŘƛŀƎǊŀƳ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ¢ŀōƭŜ тΦ ¢ƘŜ ƳŀƴǳŦŀŎǘǳǊŜŘ 9t/. ƛǎ 

ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ муΦ ¢ƘŜ ǿƛŘǘƘ ƻŦ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜŘ 9t/. ƛǎ υςȟς ƳƳ ŀƴŘ ǘƘŜ ƭŜƴƎǘƘ ƛǎ 

σωȟρ ƳƳΦ 

 

CƛƎǳǊŜ муΥ ƳŀƴǳŦŀŎǘǳǊŜŘ 9t/.Φ 
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CƛƎǳǊŜ мфΥ 9t/. ŎƛǊŎǳƛǘ ŘƛŀƎǊŀƳΦ 

 



ом 
 

¢ŀōƭŜ тΥ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ 9t/.Φ 

/ƻƳǇƻƴŜƴǘǎ /ŀǇŀŎƛǘƻǊǎ ώƴCϐ LƴŘǳŎǘƻǊ ώI˃ϐ wŜǎƛǎǘƻǊǎ ώƪʍϐ 

!κ5 ŎƻƴǾŜǊǘŜǊ [5/ммлм ὅρ ρππππ ὒρ ρπ Ὑρ φψπ 

.ǳŎƪ ŎƻƴǾŜǊǘŜǊ ¢{tснннл ὅς πȟπρ  Ὑς ρςπ 

wŜŦŜǊŜƴŎŜ ŎƭƻŎƪ мс aIȊ ŎǊȅǎǘŀƭ ƻǎŎƛƭƭŀǘƻǊ ὅσ πȟρυ   

aŀǎǘŜǊ a{tпонtплмw ὅτ ρυ   

  ὅυ ρππ   

  ὅφ ρπππ   

  



он 
 

5 aŜŀǎǳǊŜƳŜƴǘǎ 

Lƴ ǘƘƛǎ ŎƘŀǇǘŜǊΣ ŀ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘ ŦƻǊ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜ ƛǎ ƛƴǘǊƻŘǳŎŜŘΦ 

¢ƘŜƴΣ ǘŜǎǘ Ǌǳƴǎ ŀƴŘ ǘƘŜƛǊ ǇǳǊǇƻǎŜǎ ŀǊŜ ŎƻǾŜǊŜŘΦ CƛƴŀƭƭȅΣ ǘŜǎǘ ǊŜǎǳƭǘǎ ŀǊŜ ŘƛǎŎƭƻǎŜŘ ŀƴŘ 

ŀƴŀƭȅȊŜŘΦ 

5.1  ¢Ŝǎǘ !ǊǊŀƴƎŜƳŜƴǘ 

¢ƘŜ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘ ŦƻǊ ǘƘŜ ǇǊƻǘƻǘȅǇŜ ƛǎ ŘŜǾŜƭƻǇŜŘ ŀƴŘ ōǳƛƭǘ ǘƻ ǘŜǎǘ ǘƘŜ ŀƛǊ ƎŀǇ ŀƴŘ 

ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǎŜǇŀǊŀǘŜƭȅΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘΣ ǘƘŜ ƳŜǘƘƻŘ ǘƻ 

ŎƻƭƭŜŎǘ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘǎ ƛǎ ŘŜǾŜƭƻǇŜŘΦ bŜȄǘ ōƻǘƘ ǘƻǇƛŎǎ ŀǊŜ 

ŘƛǎŎǳǎǎŜŘ ƳƻǊŜ ǘƘƻǊƻǳƎƘƭȅΦ 

¢ƘŜ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘ ŎƻƳǇǊƛǎŜǎ ŀ ŎŀǊǊƛŜǊ ŀƴŘ ŀ ωπ ŎƳ ƭƻƴƎ ǎǘŀǘƻǊ Ǌŀƛƭ ǿƘƛŎƘ ƛǎ ŀǘǘŀŎƘŜŘ 

ǘƻ ŀ ŦǊŀƳŜǿƻǊƪ ǎǘǊǳŎǘǳǊŜΦ ¢ƘŜ ŎŀǊǊƛŜǊ ƛǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ ŀƭǳƳƛƴǳƳ ǘƻ ōŜ ƭƛƎƘǘ ŀƴŘ 

ǊƛƎƛŘΦ CǳǊǘƘŜǊƳƻǊŜΣ ƛǘ ƛǎ ōŜŀǊƛƴƎπƳƻǳƴǘŜŘ ŦǊƻƳ ŦƻǳǊ ŎƻǊƴŜǊǎ ǘƻ ǘǿƻ ǇŀǊŀƭƭŜƭ ōŀǊǎ ŀǘǘŀŎƘŜŘ 

ǘƻ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ǎǘǊǳŎǘǳǊŜΦ ¢ƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ƭƻŎŀǘŜǎ ōŜǘǿŜŜƴ ǘƘŜǎŜ ōŀǊǎ Ŝǉǳŀƭƭȅ ŀǇŀǊǘ ƛƴ 

ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ ǘƘŜ ŎŀǊǊƛŜǊ Ŏŀƴ ǘǊŀǾŜƭ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ ǊŀƛƭΦ ¢ƘŜ ōŜŀǊƛƴƎǎ ŀǊŜ ŀǘǘŀŎƘŜŘ ǘƻ 

ǘƘŜ ŎŀǊǊƛŜǊ ǿƛǘƘ ǎŎǊŜǿǎΦ ¢ƘŜ ŎŀǊǊƛŜǊ ƛǎ ŦŀǎǘŜƴŜŘ ǘƻ ǘƘŜ ǎŎǊŜǿǎ ǿƛǘƘ ƴǳǘǎΣ ŀƭƭƻǿƛƴƎ ǘƻ ŀŘƧǳǎǘ 

ǘƘŜ ƘŜƛƎƘǘ ŀƴŘ ŀƴƎƭŜ ƻŦ ǘƘŜ ŎŀǊǊƛŜǊΦ ¢ƘŜ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘ ƛǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ нлΦ 

 

CƛƎǳǊŜ нлΥ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘ ŎƻƳǇǊƛǎƛƴƎ ŀ ǎǘŀǘƻǊ Ǌŀƛƭ όмύΣ ŎŀǊǊƛŜǊ όнύΣ ōŜŀǊƛƴƎ ōŀǊǎ όоύΣ 

ŎƻƎƎŜŘ ōŜƭǘ όпύΣ ǎƘŜŀǾŜ όрύΣ ǎŜǊǾƻ ƳƻǘƻǊ όсύΣ ǊŜŘǳŎǘƛƻƴ ƎŜŀǊ όтύΣ ǘƘƛǊŘ ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊ 

όуύΣ ǎŜŎƻƴŘ ǎǳǇǇƻǊǘ ōǊŀŎƪŜǘ όфύ ŀƴŘ ǘƘƛǊŘ ǎǳǇǇƻǊǘ ōǊŀŎƪŜǘ όмлύΦ 



оо 
 

¢ƘŜ ŎŀǊǊƛŜǊ ŎƻƳǇǊƛǎŜǎ ŀ ŦƛǊǎǘ ǎǳǇǇƻǊǘ ōǊŀŎƪŜǘ ǿƘŜǊŜ ŀ ǎǘŜǇǇŜǊ ƳƻǘƻǊ ƛǎ ŀǘǘŀŎƘŜŘΦ Lǘ ƛǎ 

ŎƻƴǘǊƻƭƭŜŘ ǿƛǘƘ ŀ ǎŜǇŀǊŀǘŜ ŎƻƴǘǊƻƭƭŜǊ ǘƘŀǘ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ŀ ǎŜŎƻƴŘ ǎǳǇǇƻǊǘ ōǊŀŎƪŜǘ ƻƴ ǘƘŜ 

ŎŀǊǊƛŜǊΦ ¢ƘŜ ǎǘŜǇǇŜǊ ƳƻǘƻǊ Ƙŀǎ ŀ ǎŎǊŜǿ ǘȅǇŜ ŀȄƛǎ ǘƻ ǇǊƻǾƛŘŜ ƭƛƴŜŀǊ Ƴƻǘƛƻƴ ǘƻǿŀǊŘǎ ǘƘŜ 

ǎǘŀǘƻǊ ǊŀƛƭΦ ¢ƘŜǊŜ ƛǎ ŀƴ ƻǇŜƴƛƴƎ ƛƴ ǘƘŜ ŎŀǊǊƛŜǊ ōŜǘǿŜŜƴ ǘƘŜ ǎǘŜǇǇŜǊ ƳƻǘƻǊ ŀƴŘ ǘƘŜ ǎǘŀǘƻǊ 

ǊŀƛƭΦ !ƴ ŀŎǊȅƭƛŎ ǇƭŀǘŜ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ŀȄƛǎ ƻŦ ǘƘŜ ǎǘŜǇǇŜǊ ƳƻǘƻǊ ŀƴŘ ƛǎ ōŜŀǊƛƴƎπƳƻǳƴǘŜŘ 

ǘƻ ǘƘŜ ŦƛǊǎǘ ǎǳǇǇƻǊǘ ōǊŀŎƪŜǘ ǿƛǘƘ ǘǿƻ ōŜŀǊƛƴƎǎ ǘƻ ŀƭƭƻǿ Ƴƻǘƛƻƴ ƻƴƭȅ ǘƻǿŀǊŘǎ ǘƘŜ ǎǘŀǘƻǊ 

ǊŀƛƭΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ŀŎǊȅƭƛŎ ǇƭŀǘŜ ƛǎ ǎǳŎƘ ǘƘŀǘ ƛǘ Ŏŀƴ ƳƻǾŜ ǘƘǊƻǳƎƘ ǘƘŜ 

ƻǇŜƴƛƴƎΦ CƛƎǳǊŜ нм ǎƘƻǿǎ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ ŎŀǊǊƛŜǊ ƛƴ ŘŜǘŀƛƭǎΦ 

 

CƛƎǳǊŜ нмΥ ŎŀǊǊƛŜǊ ŎƻƳǇǊƛǎƛƴƎ ŀ ǎǘŜǇǇŜǊ ƳƻǘƻǊ όмύΣ ōŜŀǊƛƴƎǎ όнύΣ ŦƛǊǎǘ ǎǳǇǇƻǊǘ ōǊŀŎƪŜǘ 

όоύ ŀƴŘ ŀƴ ŀŎǊȅƭƛŎ ǇƭŀǘŜ όпύ ƛƴ ŀƴ ƻǇŜƴƛƴƎ όрύΦ 

CƛƎǳǊŜ нн ǎƘƻǿǎ Ƙƻǿ ǘƘŜ {t/.ǎ ŀǊŜ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ŀŎǊȅƭƛŎ ǇƭŀǘŜ ǿƛǘƘ 

ǎŎǊŜǿǎΦ ¢ƘŜ ŘƛǎǘŀƴŎŜ ǘƻ ǘƘŜ ŀŎǊȅƭƛŎ ǇƭŀǘŜ ƛǎ ρ ŎƳΦ IŜƴŎŜΣ ǘƘŜ ŘƛǎǘŀƴŎŜ ǘƻ ŀƴȅ ǇƻǎǎƛōƭŜ 

ǎƻǳǊŎŜ ƻŦ ƛƴǘŜǊŦŜǊŜƴŎŜ ƻƴ ǘƘŜ ŎŀǊǊƛŜǊ ƛǎ ƛƴŎǊŜŀǎŜŘΦ ¢ƘŜ 9t/. ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ŎŀǊǊƛŜǊ 

ǎǳǊŦŀŎŜ ƻƴ ǘƘŜ ƻǘƘŜǊ ǎƛŘŜ ƻŦ ǘƘŜ ŀŎǊȅƭƛŎ ǇƭŀǘŜΦ ¢ƘŜ 9t/. ŀƴŘ {t/.ǎ ŀǊŜ ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ŀ 

ŎŀōƭŜ ǿƘƛŎƘ Ŧƛǘǎ ǘƘǊƻǳƎƘ ǘƘŜ ƻǇŜƴƛƴƎΦ IŜƴŎŜΣ ǘƘŜ ǎǘŜǇǇŜǊ ƳƻǘƻǊ ƎŜƴŜǊŀǘŜǎ ǘƘŜ Ƴƻǘƛƻƴ 

ƻŦ {t/.ǎ ǘƻǿŀǊŘǎ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ǿƛǘƘ ƎǊŜŀǘ ǊŜǇŜŀǘŀōƛƭƛǘȅ ŀƴŘ ŀŎŎǳǊŀŎȅΦ ¢Ƙƛǎ Ƴƻǘƛƻƴ ƛǎ ǳǎŜŘ 

ǘƻ ǘŜǎǘ ǘƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜΦ 



оп 
 

 

CƛƎǳǊŜ ннΥ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ŎŀǊǊƛŜǊΦ Lǘ ƛǎ ŀǘǘŀŎƘŜŘ ǿƛǘƘ ƴǳǘǎ όмύ ŀƴŘ ǎŎǊŜǿǎ όнύΣ ǿƘŜǊŜƛƴ 

ōŜŀǊƛƴƎǎ όсύ ŀǊŜ ŀǘǘŀŎƘŜŘΣ ŀōƻǾŜ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ŦƻǊƳƛƴƎ ŀƴ ŀƛǊ ƎŀǇ όоύΦ .Ŝƭƻǿ ǘƘŜ ŎŀǊǊƛŜǊΣ 

ŀƴ {t/. όпύ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ŀƴ ŀŎǊȅƭƛŎ ǇƭŀǘŜ όрύΦ 

CƛǊǎǘ ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ŦƛǊǎǘ ǎǳǇǇƻǊǘ ōǊŀŎƪŜǘ ŀōƻǾŜ ǘƘŜ ŀŎǊȅƭƛŎ ǇƭŀǘŜΦ Lǘ 

ƳŜŀǎǳǊŜǎ ǘƘŜ Ƴƻǘƛƻƴ ƻŦ ǘƘŜ ŀŎǊȅƭƛŎ ǇƭŀǘŜ ǘƻǿŀǊŘǎ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ŀƴŘ ƛǎ ǳǎŜŘ ŀǎ ŀ ǊŜŦŜǊŜƴŎŜ 

ŦƻǊ ǘƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǊŜǎǳƭǘǎΦ {ŜŎƻƴŘ ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ŎŀǊǊƛŜǊ ǘƻ 

ƳŜŀǎǳǊŜ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ǇǊƻŦƛƭŜ ƛΦŜΦ ǘŜŜǘƘ ǳƴŘŜǊ ǘƘŜ ŎŀǊǊƛŜǊΦ Lǘ ƛǎ ǳǎŜŘ ŀǎ ŀ ǊŜŦŜǊŜƴŎŜ ŦƻǊ ǘƘŜ 

ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǊŜǎǳƭǘǎΦ ¢ƘŜ ƭƻŎŀǘƛƻƴǎ ƻŦ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊǎ ƻƴ ǘƘŜ ŎŀǊǊƛŜǊ ŀǊŜ 

ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ ноΦ 

¢ƘŜ Ƴƻǘƛƻƴ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ƛǎ ƎŜƴŜǊŀǘŜŘ ǿƛǘƘ ŀ ǎŜǊǾƻ ƳƻǘƻǊ ŀƴŘ ŀ ǊŜŘǳŎǘƛƻƴ ƎŜŀǊ 

ǿƘƛŎƘ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ŀȄƛǎ ƻŦ ǘƘŜ ǎŜǊǾƻ ƳƻǘƻǊΦ ! ǎŜǇŀǊŀǘŜ ŎƻƴǘǊƻƭƭŜǊ ŎƻƴǘǊƻƭǎ ǘƘŜ ǎŜǊǾƻ 

ƳƻǘƻǊ ǿƘƛŎƘ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ǎǘǊǳŎǘǳǊŜ ŀǎ ƛǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ нлΦ 

¢ƘŜ ŦƻǊŎŜ ƎŜƴŜǊŀǘƛƴƎ ǘƘŜ Ƴƻǘƛƻƴ ƛǎ ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ ǘƘŜ ŎŀǊǊƛŜǊ ǿƛǘƘ ŀ ŎƻƎƎŜŘ ōŜƭǘ ǿƘƛŎƘ ƛǎ 

ǘƛƎƘǘŜƴŜŘ ōŜǘǿŜŜƴ ǘƘŜ ǎŜǊǾƻ ƳƻǘƻǊ ŀƴŘ ŀ ǎƘŜŀǾŜ ƻƴ ǘƘŜ ƻǘƘŜǊ ǎƛŘŜ ƻŦ ǘƘŜ ŦǊŀƳŜǿƻǊƪ 

ǎǘǊǳŎǘǳǊŜΦ IŜƴŎŜΣ ǘƘŜ ǎŜǊǾƻ ƳƻǘƻǊ ƎŜƴŜǊŀǘŜǎ ǘƘŜ Ƴƻǘƛƻƴ ƻŦ {t/.ǎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ 

ǿƛǘƘ ƎǊŜŀǘ ǊŜǇŜŀǘŀōƛƭƛǘȅ ŀƴŘ ŀŎŎǳǊŀŎȅΦ ¢Ƙƛǎ Ƴƻǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ǘŜǎǘ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ 

ǎŜƴǎƛƴƎ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜΦ 



ор 
 

 

CƛƎǳǊŜ ноΥ ǘƘŜ ŎŀǊǊƛŜǊ ŀǊǊŀƴƎŜƳŜƴǘ ǿƘŜǊŜ ŦƛǊǎǘ όмύ ŀƴŘ ǎŜŎƻƴŘ όнύ ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊǎΣ 

ǎŜŎƻƴŘ όоύ ŀƴŘ ǘƘƛǊŘ όпύ ǎǳǇǇƻǊǘ ōǊŀŎƪŜǘǎ ŀƴŘ ŀ Ŧƭŀǘ ŎƻǳƴǘŜǊ ǎǳǊŦŀŎŜ όрύ ŦƻǊ ǘƘƛǊŘ 

ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊ όуύ ƛƴ CƛƎǳǊŜ нл ŀǊŜ ŀǘǘŀŎƘŜŘΦ 

¢ƘƛǊŘ ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊΣ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ нлΣ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ŦǊŀƳŜǿƻǊƪ 

ǎǘǊǳŎǘǳǊŜ ŎƭƻǎŜ ǘƻ ǘƘŜ ǎƘŜŀǾŜΦ Lǘ ƳŜŀǎǳǊŜǎ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ŎŀǊǊƛŜǊ ŀƴŘ ƛǎ 

ǳǎŜŘ ŀǎ ŀ ǊŜŦŜǊŜƴŎŜ ŦƻǊ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǊŜǎǳƭǘǎΦ 

! ŘŜǾŜƭƻǇƳŜƴǘ ōƻŀǊŘ ŎƻƳǇǊƛǎƛƴƎ ŀ ǇǊƻƎǊŀƳƳŀōƭŜ ƳƛŎǊƻŎƻƴǘǊƻƭƭŜǊ ƛǎ ǳǎŜŘ ŀǎ ŀ ƳŀǎǘŜǊ 

ŦƻǊ ǘƘŜ !κ5 ŎƻƴǾŜǊǘŜǊǎ ƻƴ ǘƘŜ 9t/.Φ Lǘ ƛǎ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ǎǳǇǇƻǊǘ ōǊŀŎƪŜǘ ƻƴ ǘƘŜ ŎŀǊǊƛŜǊ 

ŀƴŘ ŎƻǳǇƭŜŘ ǘƻ ŀ ǇƻǿŜǊ ǎǳǇǇƭȅ ŀƴŘ 9t/. ƛƴǇǳǘΦ Lǘ ƛǎ ǇǊƻƎǊŀƳƳŜŘ ǘƻ ƛƴƛǘƛŀƭƛȊŜ !κ5 

ŎƻƴǾŜǊǘŜǊǎΣ ŎƻƴǘǊƻƭ ǘƘŜƛǊ ƳŜŀǎǳǊŜƳŜƴǘ ƳƻŘŜǎΣ ǊŜǎƻƭǳǘƛƻƴ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸ 

ŀƴŘ ǊŜŀŘ ǎǘŀǘǳǎ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘ ǊŜƎƛǎǘŜǊǎΦ ¢ƘŜ ǇǊƻƎǊŀƳƳŜŘ ƳŀǎǘŜǊ ǊŜǉǳƛǊŜǎ 

ψȟς ˃ǎ ǘƻ ǊŜŀŘ ŀ ǎǘŀǘǳǎ ǊŜƎƛǎǘŜǊ ŀƴŘ ρπȟσ ˃ǎ ǘƻ ǊŜŀŘ ŀ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘΦ 

¢ƘŜ ƳŀǎǘŜǊπǎƭŀǾŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀƴŘ ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊ ǎƛƎƴŀƭǎ ŀǊŜ ǊŜŀŘ ǿƛǘƘ ŀ ǎƛƴƎƭŜ ƭƻƎƛŎ 

ŀƴŀƭȅȊŜǊΦ IŜƴŎŜΣ ŘƛƎƛǘŀƭ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘǎ ŀƴŘ ŀƴŀƭƻƎ ǊŜŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ ŀǊŜ ǎǘƻǊŜŘ 



ос 
 

ǿƛǘƘ ŎƻƳǇŀǊŀōƭŜ ǘƛƳŜ ǎǘŀƳǇǎ ŀƴŘ Ŏŀƴ ōŜ ŦǳǊǘƘŜǊ ǇǊƻŎŜǎǎŜŘ ŀƴŘ ŀƴŀƭȅȊŜŘΦ 

!ǎ ŀ ǎǳƳƳŀǊȅΣ ŀ ōƛƭƭ ƻŦ ƳŀǘŜǊƛŀƭǎ ŦƻǊ ǘƘŜ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘ ƛǎ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ уΣ ŎƻƳǇǊƛǎƛƴƎ 

ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ŀƴŘ ǇǊƻŘǳŎǘ ƻǊ ƳƻŘŜƭ ƴŀƳŜǎΦ 

¢ŀōƭŜ уΥ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘ ŎƻƳǇƻƴŜƴǘǎΦ 

bŀƳŜ aŀƴǳŦŀŎǘǳǊŜǊ tǊƻŘǳŎǘκaƻŘŜƭ bǳƳōŜǊ ƛƴ CƛƎǳǊŜǎ 

{ǘŜǇǇŜǊ ƳƻǘƻǊ IŀȅŘƻƴ YŜǊƪ 9поaп¸πлрπфлл м ƛƴ CƛƎǳǊŜ нм 

{ǘŜǇǇŜǊ ƳƻǘƻǊ ŎƻƴǘǊƻƭƭŜǊ IŀȅŘƻƴ YŜǊƪ t/aпунс9πY  

{ŜǊǾƻ ƳƻǘƻǊ CŀǳƭƘŀōŜǊ ппфлIлнп.{ с ƛƴ CƛƎǳǊŜ нл 

{ŜǊǾƻ ƳƻǘƻǊ ŎƻƴǘǊƻƭƭŜǊ CŀǳƭƘŀōŜǊ a/.[ оллс  

wŜŦŜǊŜƴŎŜ ƭŀǎŜǊ {L/Y h5 aƛƴƛ мϧн ƛƴ CƛƎǳǊŜ но 

wŜŦŜǊŜƴŎŜ ƭŀǎŜǊ {L/Y 5¢ор у ƛƴ CƛƎǳǊŜ нл 

[ƻƎƛŎ ŀƴŀƭȅȊŜǊ {ŀƭŜŀŜ [ƻƎƛŎ tǊƻ мс  

5.2  ¢Ŝǎǘǎ 

¢ƘǊŜŜ ŘƛŦŦŜǊŜƴǘ ǘŜǎǘǎ ŀǊŜ ǇŜǊŦƻǊƳŜŘ ŦƻǊ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜΦ ¢ƘŜ ǘŜǎǘǎ ŀǊŜ 

ŀǇǇƭƛŜŘ ŦƻǊ ŘƛŦŦŜǊŜƴǘ {t/.ǎ ŀƴŘ ƛƴ ŜǾŜǊȅ ǘŜǎǘΣ ŀ ǎƛƴƎƭŜ {t/. ƛǎ ǘŜǎǘŜŘ ŀǘ ŀ ǘƛƳŜΦ ¢ƘŜ ǘŜǎǘǎ 

ŦƻŎǳǎ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴΣ ƭƛƴŜŀǊƛǘȅ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘǎΣ ŀǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ 

ὸӶ ŀƴŘ ǊŜǎǇƻƴǎŜ ǘƛƳŜǎ ὸ ŀƴŘ ὸ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜΦ bŜȄǘ ǘƘŜǎŜ 

ŜǾŀƭǳŀǘŜŘ ǇǊƻǇŜǊǘƛŜǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀƴŘ ǘƘŜ ƳŜǘƘƻŘǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜƳ ŀǊŜ ŘŜǎŎǊƛōŜŘΦ 

¢ƘŜ ǊŜǎƻƭǳǘƛƻƴ ƳŜŀƴǎ ǘƘŜ ǎƳŀƭƭŜǎǘ ŘƛǎǘŀƴŎŜ ǿƘƛŎƘ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜ Ŏŀƴ 

ƳŜŀǎǳǊŜΦ Lǘ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ŘƛǾƛŘƛƴƎ ǘƘŜ ƳŜŀǎǳǊŜŘ ŘƛǎǘŀƴŎŜ ǿƛǘƘ ǳƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ 

ǾŀƭǳŜǎ ōŜǘǿŜŜƴ ǘƘŀǘ ŘƛǎǘŀƴŎŜΦ ¢ƘŜ ǊŜǎƻƭǳǘƛƻƴ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ ǘŜǎǘ ƳŜŀǎǳǊŜƳŜƴǘǎ 

ŀƴŘ ǘƘŜ ǊŜǎǳƭǘǎ ŀǊŜ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ƻǘƘŜǊ {t/.ǎΦ 

¢ƘŜ ƭƛƴŜŀǊƛǘȅ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘǎ ƳŜŀƴǎ ǘƘŜ ǾŀǊƛŀǘƛƻƴ ƻŦ ǊŜǎƻƭǳǘƛƻƴ ƻǾŜǊ ǘƘŜ ǘŜǎǘŜŘ ǎŜƴǎƛƴƎ 

ǊŀƴƎŜΦ Lƴ ŎŀǎŜ ƻŦ ƭƛƴŜŀǊ ƳŜŀǎǳǊŜƳŜƴǘǎΣ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ǎǘŀȅǎ Ŏƻƴǎǘŀƴǘ ƻǾŜǊ ǘƘŜ ǘŜǎǘŜŘ 

ǎŜƴǎƛƴƎ ǊŀƴƎŜΦ ¢Ƙƛǎ ƛǎ ŜǾŀƭǳŀǘŜŘ ōȅ ǇƭƻǘǘƛƴƎ ǘƘŜ ǳƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ŦǊƻƳ ǘƘŜ 

ƭƻǿŜǎǘ ǘƻ ƘƛƎƘŜǎǘ ŀƴŘ ǘƘŜƴ Ǿƛǎǳŀƭƭȅ ŜǾŀƭǳŀǘƛƴƎ ǘƘŜ ƭƛƴŜŀǊƛǘȅ ƻŦ ǘƘŜ ǇƭƻǘǘŜŘ ŎǳǊǾŜΦ 

¢ƘŜ ŀǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸӶ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ŘƛǾƛŘƛƴƎ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ŀ ǘŜǎǘ ǿƛǘƘ 



от 
 

ǘƘŜ ƴǳƳōŜǊ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘǎ ŘǳǊƛƴƎ ǘƘŜ ǘŜǎǘΦ Lǘ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ ǘŜǎǘ 

ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ŎƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ  ƻŦ ǘƘŜ !κ5 

ŎƻƴǾŜǊǘŜǊ ǳǎŜŘ ƛƴ ǘƘŀǘ ǘŜǎǘΦ 

¢ƘŜ ŦƛǊǎǘ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ὸ   ƳŜŀƴǎ ǘƘŜ ŘŜƭŀȅ ōŜǘǿŜŜƴ ǘƘŜ ŀŎǘǳŀƭ ŎƘŀƴƎŜ ƛƴ ǘƘŜ 

ƳŜŀǎǳǊŜŘ ǎȅǎǘŜƳ ŀƴŘ ŀ ǊŜǎǇƻƴǎŜ ƛƴ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜΦ Lǘ ƛǎ 

ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ ǘŜǎǘ ƳŜŀǎǳǊŜƳŜƴǘǎΦ ¢ƘŜ ǎŜŎƻƴŘ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ὸ ƛǎ ŎŀƭŎǳƭŀǘŜŘΦ Lǘ 

ƛǎ ǘƘŜ ŘŜƭŀȅ ōŜǘǿŜŜƴ ǘƘŜ ŀŎǘǳŀƭ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ƳŜŀǎǳǊŜŘ ǎȅǎǘŜƳ ŀƴŘ ǘƘŜ ŦƛǊǎǘ ǎǘŀōƭŜ 

ƻǳǘǇǳǘ ǾŀƭǳŜ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜΦ bŜȄǘ ŜŀŎƘ ǘŜǎǘ ƛǎ ōǊƛŜŦƭȅ ŘŜǎŎǊƛōŜŘΦ 

¢ƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǘŜǎǘ 

¢ƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘ ƛǎ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŀƛǊ ƎŀǇ ōŜǘǿŜŜƴ ŀ ǘŜǎǘŜŘ 

{t/. ŀƴŘ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ƛǎ ŦƛȄŜŘΣ ǘƘŜ ŎƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ƛǎ ǎŜǘ Ŏƻƴǎǘŀƴǘ ŀƴŘ ǘƘŜ ŎŀǊǊƛŜǊ 

ƛǎ ŘǊƛǾŜƴ ǿƛǘƘ ŀ Ŏƻƴǎǘŀƴǘ ǾŜƭƻŎƛǘȅ όπȟρ  Ƴκǎύ ƻǾŜǊ ǘǿƻ ǇƻƭŜ ǇƛǘŎƘŜǎΦ 5ǳǊƛƴƎ ǘƘŀǘΣ ǘƘŜ 

ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜ ƳŜŀǎǳǊŜǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎΣ ǘƘŜ 

ǎŜŎƻƴŘ ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊ ƳŜŀǎǳǊŜǎ ǘƘŜ ǎǘŀǘƻǊ Ǌŀƛƭ ǇǊƻŦƛƭŜ ŀƴŘκƻǊ ǘƘŜ ǘƘƛǊŘ ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊ 

ƳŜŀǎǳǊŜǎ ǘƘŜ ŎŀǊǊƛŜǊ ǇƻǎƛǘƛƻƴΦ ¢Ƙƛǎ ǘŜǎǘ ŜǾŀƭǳŀǘŜǎ ǊŜǎƻƭǳǘƛƻƴΣ ƭƛƴŜŀǊƛǘȅ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘǎ 

ŀƴŘ ǘƘŜ ŀǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸӶ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜ ƛƴ ǘƘŜ ǊƻǘƻǊ 

Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǳǎŜΦ 

¢ƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǘŜǎǘ 

¢ƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘ ƛǎ ǎǳŎƘ ǘƘŀǘ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ŎŀǊǊƛŜǊ ƛǎ ŦƛȄŜŘΣ 

ŎƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ƛǎ ǎŜǘ Ŏƻƴǎǘŀƴǘ ŀƴŘ ǘƘŜ ŀƛǊ ƎŀǇ ƛǎ ŎƘŀƴƎŜŘ ōȅ ŦƛǊǎǘ ƭƻǿŜǊƛƴƎ ŀƴŘ ǘƘŜƴ 

ǊƛǎƛƴƎ ŀ ǘŜǎǘŜŘ {t/. ŀōƻǾŜ ŀ Ŧƭŀǘ ŀƭǳƳƛƴǳƳ ǎǳǊŦŀŎŜ ǿƘƛŎƘ ƛǎ ǳǎŜŘ ƛƴǎǘŜŀŘ ƻŦ ǘƘŜ 

ǎǳǇǇƻǊǘƛƴƎ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ǎǘŀǘƻǊ ǊŀƛƭΦ 5ǳǊƛƴƎ ǘƘŀǘΣ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜ 

ƳŜŀǎǳǊŜǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ŀ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ŀƴŘ ǘƘŜ ŦƛǊǎǘ ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊ ƳŜŀǎǳǊŜǎ ǘƘŜ 

ŎƘŀƴƎŜ ƻŦ ŀƛǊ ƎŀǇΦ ¢Ƙƛǎ ǘŜǎǘ ŜǾŀƭǳŀǘŜǎ ǊŜǎƻƭǳǘƛƻƴΣ ƭƛƴŜŀǊƛǘȅ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ ǘƘŜ 

ŀǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸӶ  ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜ ƛƴ ǘƘŜ ŀƛǊ ƎŀǇ 

ǎŜƴǎƛƴƎ ǳǎŜΦ 
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¢ƘŜ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ǘŜǎǘ 

¢ƘŜ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘ ƛǎ ǎǳŎƘ ǘƘŀǘ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ŎŀǊǊƛŜǊ ƛǎ ŦƛȄŜŘΣ 

ŎƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ƛǎ ǎŜǘ Ŏƻƴǎǘŀƴǘ ŀƴŘ ǘƘŜ ŀƛǊ ƎŀǇ ōŜǘǿŜŜƴ ŀ ǘŜǎǘŜŘ {t/. ŀƴŘ ǘƘŜ Ŧƭŀǘ 

ŀƭǳƳƛƴǳƳ ǎǳǊŦŀŎŜ ƛǎ ŦƛȄŜŘΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ŀ ǎƻƭƛŘπǎǘŀǘŜ ǎǿƛǘŎƘ ƛǎ ŎƻǳǇƭŜŘ ƛƴ ǎŜǊƛŜǎ ǿƛǘƘ ƻƴŜ 

ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƻƴ ǘƘŜ ǘŜǎǘŜŘ {t/.Φ ¢ƘŜ ŎƛǊŎǳƛǘ ŘƛŀƎǊŀƳ ƻŦ ǘƘŜ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ǘŜǎǘ 

ŀǊǊŀƴƎŜƳŜƴǘ ƛǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ нпΦ 5ǳǊƛƴƎ ǘƘŜ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ǘŜǎǘΣ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ 

ǇǊƻǘƻǘȅǇŜ ƳŜŀǎǳǊŜǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ǿƘƛƭŜ ǘƘŜ ǎƻƭƛŘπǎǘŀǘŜ ǎǿƛǘŎƘ 

ƛǎ ŎƻƴǘǊƻƭƭŜŘ ŦǊƻƳ ŀ ƴƻƴπŎƻƴŘǳŎǘƛǾŜ ǎǘŀǘŜ ǘƻ ŎƻƴŘǳŎǘΦ ¢ƘŜ ŎƻƴǘǊƻƭ ǎƛƎƴŀƭ ƻŦ ǘƘŜ ǎƻƭƛŘπǎǘŀǘŜ 

ǎǿƛǘŎƘ ŀƴŘ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜ ŀǊŜ ƳŜŀǎǳǊŜŘΦ IŜƴŎŜΣ ǘƘŜ 

{t/. ŘƻŜǎ ƴƻǘ ƳƻǾŜ ōǳǘ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ǎƻƭƛŘπǎǘŀǘŜ ǎǿƛǘŎƘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ 

ŀǎ ŀƴ ƛƴǎǘŀƴǘ ŎƘŀƴƎŜ ƻŦ ǘƘŜ ŀƛǊ ƎŀǇ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǘƘŜ ǊŜǎǇƻƴǎŜ ǘƛƳŜǎ ὸ  ŀƴŘ ὸ  ŀǊŜ 

ƳŜŀǎǳǊŜŘ ŦǊƻƳ ǘƘŜ ŎƘŀƴƎŜ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ ǎƛƎƴŀƭ ǎǘŀǘŜΦ ¢Ƙƛǎ ǘŜǎǘ ŜǾŀƭǳŀǘŜǎ ǘƘŜ ŀǾŜǊŀƎŜ 

ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸӶ ŀƴŘ ǘƘŜ ǊŜǎǇƻƴǎŜ ǘƛƳŜǎ ὸ ŀƴŘ ὸ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ 

ǇǊƻǘƻǘȅǇŜΦ 

 

 

CƛƎǳǊŜ нпΥ ŎƛǊŎǳƛǘ ŘƛŀƎǊŀƳ ƻŦ ǘƘŜ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘΦ 
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5.3  wŜǎǳƭǘǎ 

¢Ƙƛǎ ŎƘŀǇǘŜǊ ǎǳƳƳŀǊƛȊŜǎ ǊŜǎǳƭǘǎ ƻŦ ŜŀŎƘ ǘŜǎǘ ǎŜǇŀǊŀǘŜƭȅΦ ¢ƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǘŜǎǘ 

ǊŜǎǳƭǘǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ŀƴŘ ŘƛǎŎǳǎǎŜŘ ŦƛǊǎǘΣ ǘƘŜƴ ǘƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǘŜǎǘ ǊŜǎǳƭǘǎ ŀƴŘ ƭŀǎǘƭȅ 

ǘƘŜ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ǘŜǎǘ ǊŜǎǳƭǘǎΦ 

¢ƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǘŜǎǘ ǊŜǎǳƭǘǎ 

bŜȄǘΣ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǘŜǎǘǎ όǘŜǎǘǎ мπтύ ŀǊŜ ǇǊŜǎŜƴǘŜŘΦ Lƴ ŀƭƭ ƻŦ ǘƘŜƳΣ ǘƘŜ ŀƛǊ ƎŀǇ 

ǿŀǎ ǎŜǘ ǘƻ ρȟςυ ƳƳΦ Lƴ ǘŜǎǘǎ м ŀƴŘ оΣ ǘƘŜ {t/. ǿƛǘƘ ŎƛǊŎǳƭŀǊ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ŀƴŘ ƻǇŜǊŀǘƛƴƎ 

ŦǊŜǉǳŜƴŎȅ ŎƭƻǎŜ ǘƻ σȟσ aIȊ ǿŀǎ ǘŜǎǘŜŘΦ 5ǳǊƛƴƎ ǘŜǎǘ мΣ ƻƴƭȅ ƻƴŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ǿŀǎ 

ŀŎǘƛǾŀǘŜŘ ŀƴŘ ǘƘŜ ŎƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ƻŦ ǘƘŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƻƴ ǘƘŜ 9t/. ƻǇŜǊŀǘƛƴƎ ǘƘŜ 

ŀŎǘƛǾŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ǿŀǎ ǎŜǘ ǘƻ ρππ ˃ǎΦ Lƴ ǘŜǎǘ оΣ ƻƴƭȅ ǘƘŜ ŎƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ǿŀǎ 

ŎƘŀƴƎŜŘ ǘƻ τπ ˃ǎ ŎƻƳǇŀǊŜŘ ǘƻ ǘŜǎǘ мΦ Lƴ ǘŜǎǘǎ н ŀƴŘ пΣ ǘƘŜ {t/. ǿƛǘƘ ƻŎǘŀƎƻƴŀƭ ǎŜƴǎƛƴƎ 

Ŏƻƛƭǎ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ŦǊŜǉǳŜƴŎȅ ŎƭƻǎŜ ǘƻ ρȟυ aIȊ ǿŀǎ ǘŜǎǘŜŘΦ !ǎ ƛƴ ǘŜǎǘǎ м ŀƴŘ оΣ ƻƴƭȅ ƻƴŜ 

ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ǿŀǎ ŀŎǘƛǾŀǘŜŘΦ ¢ƘŜ ŎƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ǿŀǎ ρππ ˃ǎ ƛƴ ǘŜǎǘ н ŀƴŘ τπ 

ǎ˃ ƛƴ ǘŜǎǘ пΦ Lƴ ǘŜǎǘǎ р ŀƴŘ тΣ ǘƘŜ {t/. ǿƛǘƘ ŎƛǊŎǳƭŀǊ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ŦǊŜǉǳŜƴŎȅ 

ŎƭƻǎŜ ǘƻ ρȟυ aIȊ ǿŀǎ ǘŜǎǘŜŘΦ /ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ρππ ˃ǎ ǿŀǎ ǳǎŜŘ ƛƴ ōƻǘƘ ǘŜǎǘǎΦ Lƴ 

ǘŜǎǘ рΣ ǘǿƻ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎ ǿŜǊŜ ŀŎǘƛǾŀǘŜŘ ŀƴŘ ƛƴ ǘŜǎǘ тΣ ǘƘǊŜŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘǎ ǿŜǊŜ 

ŀŎǘƛǾŀǘŜŘΦ Lƴ ǘŜǎǘ сΣ ǘƘŜ {t/. ǿƛǘƘ ǎǉǳŀǊŜ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ŦǊŜǉǳŜƴŎȅ ŎƭƻǎŜ ǘƻ 

ρȟυ  aIȊ ǿŀǎ ǘŜǎǘŜŘ ǿƛǘƘ ŎƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ρππ  ˃ǎΦ Lƴ ǘƘŀǘ ǘŜǎǘ ǘǿƻ ǊŜǎƻƴŀƴŎŜ 

ŎƛǊŎǳƛǘǎ ǿŜǊŜ ŀŎǘƛǾŀǘŜŘΦ 

Lƴ ǘŜǎǘ мΣ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ м ƻƴ ǘƘŜ {t/. ǿŀǎ ŀŎǘƛǾŀǘŜŘ όƛǘǎ ƭƻŎŀǘƛƻƴ ƻƴ ǘƘŜ {t/. ƛǎ ǎƘƻǿƴ 

ƛƴ CƛƎǳǊŜ мрύΦ ¢ƘŜ ƳŜŀǎǳǊŜŘ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƻǳǘǇǳǘ ǎƛƎƴŀƭ Ὓ ƛǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ нр 

ǿƘŜƴ ǘƘŜ {t/. ǘǊŀǾŜƭǎ ƻǾŜǊ ŀ ǎƛƴƎƭŜ ǇƻƭŜ ǇƛǘŎƘΦ !ƴ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ ƻŦ ǘƘŜ ǎŜŎƻƴŘ ǊŜŦŜǊŜƴŎŜ 

ƭŀǎŜǊΣ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǇǊƻŦƛƭŜ ƻŦ ǘƘŜ ǎǘŀǘƻǊ ǊŀƛƭΣ ƛǎ ǳǎŜŘ ŀǎ ŀ ǊŜŦŜǊŜƴŎŜ ƛƴ ǘŜǎǘ мΦ tŜŀƪǎ ƛƴ ǘƘŜ 

ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊ ƻǳǘǇǳǘ ǎƛƎƴŀƭ όōŜŦƻǊŜ ὸ Σ ŀǘ πȟωςυ  ǎ ŀƴŘ ōŜŦƻǊŜ ὸ ύ ŀǊŜ ƛƴǘŜǊŦŜǊŜƴŎŜ 

ǿƘƛŎƘ ƻŎŎǳǊǎ ǿƘŜƴ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊ ōŜŀƳ ǊŜŦƭŜŎǘǎ ŦǊƻƳ ǘƘŜ ŜŘƎŜǎ ƻŦ ǎǘŀǘƻǊ Ǌŀƛƭ ǘŜŜǘƘΦ 

¢ƘǊŜǎƘƻƭŘ ǾŀƭǳŜ Ὕ ƛƴ ǘƘŜ ŦƛƎǳǊŜΣ ƛǎ ψπ ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǇŜŀƪπǘƻπǇŜŀƪ ŀƳǇƭƛǘǳŘŜ ƻŦ ǘƘŜ 

ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƻǳǘǇǳǘ ǎƛƎƴŀƭ ὛΦ ¢ƘǊŜǎƘƻƭŘ ǾŀƭǳŜ Ὕ ƛǎ ςπ ǇŜǊŎŜƴǘΦ {ŀƳŜ ǘƘǊŜǎƘƻƭŘ 

ǾŀƭǳŜǎ ǿŜǊŜ ǳǎŜŘ ŦƻǊ ŀƭƭ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǘŜǎǘǎΦ ¢ƘŜ ǊƛǎƛƴƎ ǎƭƻǇŜ ƻŦ Ὓ ōŜǘǿŜŜƴ ǘƘŜ 

ǘƘǊŜǎƘƻƭŘ ǾŀƭǳŜǎ όŦǊƻƳ ὸ ǘƻ ὸύ ƛǎ ǎŜƭŜŎǘŜŘ ǘƻ ōŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ǎŜƴǎƛƴƎ 

ǊŜǎƻƭǳǘƛƻƴΦ Lƴ ǘŜǎǘ мΣ ǘƘŜ ŘƛǎǘŀƴŎŜ ǘƘŀǘ ǘƘŜ {t/. ǘǊŀǾŜƭǎ ōŜǘǿŜŜƴ ὸ  ŀƴŘ ὸ  ƛǎ σȟφτ 

ƳƳΦ 
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CƛƎǳǊŜ нрΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ǘǊŀǾŜƭƛƴƎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ 

ǊŀƛƭΦ 

CƛƎǳǊŜ нс ǎƘƻǿǎ ǘƘŜ ƭƛƴŜŀǊƛǘȅ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘǎ ƛƴ ǘŜǎǘ мΦ ¢ƘŜǊŜ ŀǊŜ ρστ  ǳƴƛǉǳŜ 

ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ōŜǘǿŜŜƴ Ὕ  ŀƴŘ Ὕ Φ IŜƴŎŜΣ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ōȅ 

ŘƛǾƛŘƛƴƎ σȟφτ ƳƳ ōȅ ρστΣ ǊŜǎǳƭǘƛƴƎ ςχȟς ˃ƳΦ 

 

CƛƎǳǊŜ нсΥ ǳƴƛǉǳŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜǎ ƻŦ CƛƎǳǊŜ нрΦ 

Lƴ ǘŜǎǘ мΣ ǘƘŜ ŎŀƭŎǳƭŀǘŜŘ ŀǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸӶ ƛǎ ωωȟςυ ˃ǎΦ CƛƎǳǊŜ нт ǎƘƻǿǎ 

Ƙƻǿ ǘƘŜ ŀŎǘǳŀƭ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸ ōŜǘǿŜŜƴ ǎƛƴƎƭŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ƛǎ ǾŀǊȅƛƴƎΦ 

¢Ƙƛǎ ǾŀǊƛŀǘƛƻƴ ƛǎ ŀǘ ƭŜŀǎǘ ǇŀǊǘƭȅ ŎŀǳǎŜŘ ōȅ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ōƻŀǊŘ ǇǊƻƎǊŀƳ ŀƴŘ !κ5 

ŎƻƴǾŜǊǘŜǊǎ ƴƻǘ ōŜƛƴƎ ǎȅƴŎƘǊƻƴƛȊŜŘ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǊŜǎǳƭǘǎ ŀǊŜ ǊŜŀŘ ŦǊƻƳ 

ǘƘŜ !κ5 ŎƻƴǾŜǊǘŜǊ ǊŜƎƛǎǘŜǊǎ ƛǊǊŜƎǳƭŀǊƭȅΦ 
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CƛƎǳǊŜ нтΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ǘǊŀǾŜƭƛƴƎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ 

ǊŀƛƭΦ ¢Ƙƛǎ ƛǎ CƛƎǳǊŜ нр ȊƻƻƳŜŘ ǘƻ ǎƘƻǿ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜΦ 

CƛƎǳǊŜ ну ǎƘƻǿǎ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƻǳǘǇǳǘ ǎƛƎƴŀƭǎ Ὓ ŀƴŘ Ὓ ƻŦ ǘŜǎǘ рΦ hƴ ǘƘŜ ŎǊƻǎǎƛƴƎ 

Ǉƻƛƴǘǎ ƻŦ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƻǳǘǇǳǘ ǎƛƎƴŀƭǎΣ ǘƘŜ ǎƛƎƴŀƭǎ ƘŀǾŜ ƛƴǘŜǊŦŜǊŜƴŎŜΦ ¢Ƙƛǎ 

ƛƴǘŜǊŦŜǊŜƴŎŜ ƛǎ Ƴƻǎǘ ƭƛƪŜƭȅ ŎŀǳǎŜŘ ōȅ ŀ ŎǊƻǎǎ ŎƻǳǇƭƛƴƎ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƻǳǘǇǳǘ 

ǎƛƎƴŀƭǎ ƛƴ ǘƘŜ ŎŀōƭŜ ōŜǘǿŜŜƴ 9t/. ŀƴŘ {t/.Φ ¢ƘŜ ŎŀōƭŜ ǿŀǎ ƴƻǘ ƛƴǎǳƭŀǘŜŘ ŀƴŘ ƛƴ ǘƘŜ ŎŀōƭŜΣ 

ǘƘŜ ǎƛƎƴŀƭ ƭƛƴŜǎ ǿŜǊŜ πȟυ ƳƳ ŀǇŀǊǘ ŜŀŎƘ ƻǘƘŜǊΦ 

 

CƛƎǳǊŜ нуΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘǎ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ǘǊŀǾŜƭƛƴƎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ 

ǊŀƛƭΦ 

CƛƎǳǊŜ нф ǎƘƻǿǎ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƻǳǘǇǳǘ ǎƛƎƴŀƭǎ Ὓ Σ Ὓ  ŀƴŘ Ὓ  ƻŦ ǘŜǎǘ тΦ ¢ƘŜ 

ƛƴǘŜǊŦŜǊŜƴŎŜǎ ƻƴ ǘƘŜ ƭƻǿŜǊ ŎǊƻǎǎƛƴƎ Ǉƻƛƴǘǎ ƛƴ ǘŜǎǘǎ р ŀƴŘ т ŀǊŜ ōŜǘǿŜŜƴ ǘƘŜ ǘƘǊŜǎƘƻƭŘ 

ǾŀƭǳŜǎ Ὕ ŀƴŘ ὝΦ IŜƴŎŜΣ ǘƘŜȅ ǿƻǳƭŘ ŀŦŦŜŎǘ ǘƘŜ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǊŜǎƻƭǳǘƛƻƴΦ 



пн 
 

 

CƛƎǳǊŜ нфΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘǎ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ǘǊŀǾŜƭƛƴƎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ 

ǊŀƛƭΦ 

CƛƎǳǊŜ ол ǎƘƻǿǎ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƻǳǘǇǳǘ ǎƛƎƴŀƭǎ 

ƻŦ ǘŜǎǘ тΦ ¢ƘŜ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ Řƻ ƴƻǘ ƘŀǾŜ ƛƴǘŜǊŦŜǊŜƴŎŜ ƻƴ ǘƘŜ ǊƛǎƛƴƎ ǎƭƻǇŜǎ ǿƘƛŎƘ Ŏŀƴ 

ōŜ ǳǎŜŘ ŦƻǊ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎΦ !ƭǎƻΣ ǘƘŜ ǇŜŀƪπǘƻπǇŜŀƪ ŀƳǇƭƛǘǳŘŜǎ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ 

ǎƛƎƴŀƭǎ ŀǊŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ŘƻǳōƭŜ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ǎƛƎƴŀƭǎ ǿƘƛŎƘ ǘƘŜȅ ŀǊŜ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳΦ 

 

CƛƎǳǊŜ олΥ 5ƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǎƛƎƴŀƭǎ ƛƴ CƛƎǳǊŜ нфΦ 

¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǘŜǎǘǎ мπс ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ фΦ .ŀǎŜŘ ƻƴ ǘƘŜ 

ǊŜǎǳƭǘǎΣ ǘƘŜ ǇǊƻǘƻǘȅǇŜ ǊŜŀŎƘŜŘ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǎŜǘ ŦƻǊ ǘƘŜ 

ǊŜǎƻƭǳǘƛƻƴ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸ Φ aƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ 

ǎŜƴǎƛƴƎ ǘŜǎǘǎ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ !ǇǇŜƴŘƛȄ !Φ 



по 
 

¢ŀōƭŜ фΥ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǘŜǎǘ ǊŜǎǳƭǘǎΦ 

 ¢Ŝǎǘ м ¢Ŝǎǘ н ¢Ŝǎǘ о ¢Ŝǎǘ п ¢Ŝǎǘ р ¢Ŝǎǘ с 

{ƘŀǇŜ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ Ŏƻƛƭ /ƛǊŎǳƭŀǊ hŎǘŀƎƻƴŀƭ /ƛǊŎǳƭŀǊ hŎǘŀƎƻƴŀƭ /ƛǊŎǳƭŀǊ {ǉǳŀǊŜ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ώǎ˃ϐ ρππ ρππ τπ τπ ρππ ρππ 

!ǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ 

ǘƛƳŜ ὸӶ ώǎ˃ϐ 
ωωȟσ ωωȟσ σωȟπ σωȟπ ωωȟπ ωωȟσ 

wŜǎƻƭǳǘƛƻƴ ώƳ˃ϐ ςχ ρω χς τφ ρσ ρυ 

¢ƘŜ ƭƛƴŜŀǊƛǘȅ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘǎ ǿŀǎ ōŜǘǘŜǊ ǿƛǘƘ {t/.ǎ ǘƘŀǘ ƘŀŘ ƘƛƎƘŜǊ ƛƴŘǳŎǘŀƴŎŜ ŀƴŘ 

ƭƻǿŜǊ ƻǇŜǊŀǘƛƴƎ ŦǊŜǉǳŜƴŎȅΦ ¢ƘŜ ǎƘŀǇŜ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ŘƛŘ ƴƻǘ ŀǇǇŜŀǊ ǘƻ ƘŀǾŜ Ǿƛǎǳŀƭƭȅ 

ƴƻǘƛŎŜŀōƭŜ ŘƛŦŦŜǊŜƴŎŜ ƻƴ ǘƘŜ ǊŜǎǳƭǘǎΦ ¢Ŝǎǘ н ǊŜǎǳƭǘǎ ƘŀŘ ƴƻǘƛŎŜŀōƭȅ ōŜǘǘŜǊ ƭƛƴŜŀǊƛǘȅ ƻŦ 

ƳŜŀǎǳǊŜƳŜƴǘǎΣ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ омΣ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƭƛƴŜŀǊƛǘȅ ƻŦ ǘŜǎǘ м ǊŜǎǳƭǘǎ ǎƘƻǿƴ ƛƴ 

CƛƎǳǊŜ нсΦ hǾŜǊŀƭƭΣ ǘƘŜ ƭƛƴŜŀǊƛǘȅ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀǇǇŜŀǊŜŘ ǘƻ ōŜ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ǘƘŜ ǊƻǘƻǊ 

Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǳǎŜΦ 

 

CƛƎǳǊŜ омΥ ǳƴƛǉǳŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜǎ ƻŦ CƛƎǳǊŜ отΦ 

¢ƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǘŜǎǘ ǊŜǎǳƭǘǎ 

bŜȄǘΣ ǘƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǘŜǎǘǎ όǘŜǎǘǎ у ŀƴŘ фύ ŀǊŜ ǇǊŜǎŜƴǘŜŘΦ Lƴ ōƻǘƘΣ ǘƘŜ ŀƛǊ ƎŀǇ ǿŀǎ 

ƛƴƛǘƛŀƭƭȅ ǎŜǘ ǘƻ ςȟυ ƳƳΣ ǘƘŜƴ ŎƘŀƴƎŜŘ ǘƻ π ƳƳ ŀƴŘ Ŧƛƴŀƭƭȅ ǊŜǘǳǊƴŜŘ ǘƻ ςȟυ ƳƳΦ !ƭǎƻΣ 

{t/. ǿƛǘƘ ƻŎǘŀƎƻƴŀƭ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ŦǊŜǉǳŜƴŎȅ ŎƭƻǎŜ ǘƻ ρȟυ aIȊ ǿŀǎ ǳǎŜŘ 

ŦƻǊ ōƻǘƘ ǘŜǎǘǎΦ CǳǊǘƘŜǊƳƻǊŜΣ ƻƴƭȅ ƻƴŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ǿŀǎ ŀŎǘƛǾŀǘŜŘ ŀƴŘ ǘƘŜ ǎŀƳŜ 

ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ǿŀǎ ǳǎŜŘ ŦƻǊ ōƻǘƘ ǘŜǎǘǎΦ ¢ƘŜ ŎƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ǿŀǎ ǎŜǘ ǘƻ ρππ ˃ǎ ƛƴ 

ǘŜǎǘ у ŀƴŘ υπ ˃ǎ ƛƴ ǘŜǎǘ фΦ 



пп 
 

 

CƛƎǳǊŜ онΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ŘǳǊƛƴƎ ǘƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǘŜǎǘΦ 

CƛƎǳǊŜ он ǎƘƻǿǎ ǘŜǎǘ уΦ /ƻƴǘǊŀǊȅ ǘƻ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǘŜǎǘǎΣ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǊŜǎƻƴŀƴŎŜ 

ŎƛǊŎǳƛǘ ƛƴŎǊŜŀǎŜŘ ǿƘŜƴ ƛǘ Ǝƻǘ ŎƭƻǎŜǊ ǘƻ ǘƘŜ ƳŜŀǎǳǊŜŘ ƻōƧŜŎǘΦ !ǎ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǿŀǎ 

ŘƻƴŜ ŀōƻǾŜ ŀ Ŧƭŀǘ ŀƭǳƳƛƴǳƳ ǎǳǊŦŀŎŜ ƛƴǎǘŜŀŘ ƻŦ ƭŀƳƛƴŀǘŜŘ ǎǘŀǘƻǊ ǊŀƛƭΣ ŜŘŘȅ ŎǳǊǊŜƴǘǎ ǿŜǊŜ 

ƎŜƴŜǊŀǘŜŘΣ ǿƘƛŎƘ ƛǎ ǎŜŜƴ ŀǎ ŀƴ ƻǇǇƻǎƛǘŜ ōŜƘŀǾƛƻǊ ƻŦ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ŦǊŜǉǳŜƴŎȅΦ !ƴ 

ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ ƻŦ ǘƘŜ ŦƛǊǎǘ ǊŜŦŜǊŜƴŎŜ ƭŀǎŜǊ ƛǎ ǳǎŜŘ ŀǎ ŀ ǊŜŦŜǊŜƴŎŜ ƛƴ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǘŜǎǘǎΦ 

 

CƛƎǳǊŜ ооΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ƭƻǿŜǊƛƴƎ ǘƘŜ {t/.Φ ¢Ƙƛǎ ƛǎ 

CƛƎǳǊŜ он ȊƻƻƳŜŘ ƛƴ ƻƴ ǘƘŜ ǎǘŀǊǘ ƻŦ ƭƻǿŜǊƛƴƎΦ 

CƛƎǳǊŜ оо ǎƘƻǿǎ ǘƘŜ ŦƛǊǎǘ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŀƛǊ ƎŀǇ ƻŦ ǘŜǎǘ у ŀƴŘ CƛƎǳǊŜ оп ǎƘƻǿǎ ǿƘŜƴ ǘƘŜ 

ŀƛǊ ƎŀǇ ƛǎ ǊŜǘǳǊƴŜŘ ǘƻ ǘƘŜ ƛƴƛǘƛŀƭ ǾŀƭǳŜΦ !ǎ ǘƘŜǎŜ ŦƛƎǳǊŜǎ ǎƘƻǿΣ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ŦǊŜǉǳŜƴŎȅ 

ŀǇǇŜŀǊǎ ǘƻ ōŜ ŜȄǇƻƴŜƴǘƛŀƭ ŀƭǘƘƻǳƎƘ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǎƛƎƴŀƭ ƛǎ ƭƛƴŜŀǊΦ IƻǿŜǾŜǊΣ ǘƘŜ ǊŜǎǇƻƴǎŜ 

ǘƻ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŀƛǊ ƎŀǇ Ŏŀƴ ōŜ ǎŜŜƴ ŦƛǊǎǘ ƛƴ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƻǳǘǇǳǘ ŀƴŘ ǘƘŜƴ ƛƴ 

ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǎƛƎƴŀƭΦ 



пр 
 

 

CƛƎǳǊŜ опΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ƭƛŦǘƛƴƎ ǘƘŜ {t/.Φ ¢Ƙƛǎ ƛǎ 

CƛƎǳǊŜ он ȊƻƻƳŜŘ ƛƴ ƻƴ ǘƘŜ ǎǘŀǊǘ ƻŦ ƭƛŦǘƛƴƎΦ 

Lƴ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǘŜǎǘǎΣ ǘƘŜ ƭƛƴŜŀǊƛǘȅ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘǎ ǿŀǎ ƴƻǘƛŎŜŀōƭȅ ǿƻǊǎŜ ǘƘŀƴ ƛƴ ǊƻǘƻǊ 

Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǘŜǎǘǎΦ CƛƎǳǊŜ ор ǎƘƻǿǎ ǘƘŜ ƭƛƴŜŀǊƛǘȅ ƻŦ ǘŜǎǘ у ƳŜŀǎǳǊŜƳŜƴǘǎΦ ¢ƘŜ ŎǳǊǾŜ 

ŀǇǇŜŀǊǎ ǘƻ ƘŀǾŜ ǘƘŜ ǎƘŀǇŜ ƻŦ ƭŜǘǘŜǊ ά{έ ǿƘƛŎƘ ǎƘƻǳƭŘ ōŜ ŎƻƳǇŜƴǎŀǘŜŘ ǿƘŜƴ ŘŜǘŜǊƳƛƴƛƴƎ 

ǘƘŜ ǇƻǎƛǘƛƻƴΦ 

 

CƛƎǳǊŜ орΥ ǳƴƛǉǳŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜǎ ƻŦ CƛƎǳǊŜ онΦ 

¢ƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǘŜǎǘ ǊŜǎǳƭǘǎ ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ млΦ .ŀǎŜŘ ƻƴ ǘƘŜ ǊŜǎǳƭǘǎΣ ǘƘŜ ǇǊƻǘƻǘȅǇŜ 

ǊŜŀŎƘŜŘ ǘƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǎŜǘ ŦƻǊ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜΦ 

aƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǘŜǎǘǎ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ !ǇǇŜƴŘƛȄ .Φ 



пс 
 

¢ŀōƭŜ млΥ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǘŜǎǘ ǊŜǎǳƭǘǎΦ 

 ¢Ŝǎǘ у ¢Ŝǎǘ ф 

{ƘŀǇŜ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ Ŏƻƛƭ hŎǘŀƎƻƴŀƭ hŎǘŀƎƻƴŀƭ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ώǎ˃ϐ ρππ υπ 

!ǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸӶ ώǎ˃ϐ ωωȟσ τφȟφ 

wŜǎƻƭǳǘƛƻƴ ώƳ˃ϐ τȟπ τȟτ 

¢ƘŜ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ǘŜǎǘ 

bŜȄǘΣ ǘƘŜ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ǘŜǎǘǎ όǘŜǎǘǎ млπмпύ ŀǊŜ ǇǊŜǎŜƴǘŜŘΦ Lƴ ŀƭƭ ǘŜǎǘǎΣ {t/. ǿƛǘƘ 

ƘŜȄŀƎƻƴŀƭ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ŦǊŜǉǳŜƴŎȅ ŎƭƻǎŜ ǘƻ ρȟυ  aIȊ ǿŀǎ ǘŜǎǘŜŘΦ 

CǳǊǘƘŜǊƳƻǊŜΣ ƻƴƭȅ ƻƴŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ǿŀǎ ŀŎǘƛǾŀǘŜŘ ŀƴŘ ǘƘŜ ǎŀƳŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ 

ǿŀǎ ǳǎŜŘ ŦƻǊ ŜǾŜǊȅ ǘŜǎǘΦ Lƴ ǘŜǎǘ млΣ ǘƘŜ ŎƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ǿŀǎ ǎŜǘ ǘƻ ρππ ˃ǎΦ Lƴ ǘƘŜ 

ƻǘƘŜǊ ǘŜǎǘǎΣ ςππ ˃ǎ ǿŀǎ ǳǎŜŘΦ ¢ƘŜ ŀƛǊ ƎŀǇ ǿŀǎ π ƳƳ ƛƴ ǘŜǎǘ ммΣ ρȟτχ ƳƳ ƛƴ ǘŜǎǘǎ мл 

ŀƴŘ мнΣ τȟχ ƳƳ ƛƴ ǘŜǎǘ мо ŀƴŘ χȟψ ƳƳ ƛƴ ǘŜǎǘ мпΦ 

CƛƎǳǊŜ ос ǎƘƻǿǎ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƛƴ ǘŜǎǘ ммΦ Lƴ ǘƘŜ ŦƛƎǳǊŜΣ ǘƘŜ 

ǾƻƭǘŀƎŜ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭ ǎƛƎƴŀƭ ƻŦ ǘƘŜ ǎƻƭƛŘπǎǘŀǘŜ ǎǿƛǘŎƘ ƛǎ ǳǎŜŘ ŀǎ ŀ ǊŜŦŜǊŜƴŎŜΦ ¢ƘŜ ǎƻƭƛŘπ

ǎǘŀǘŜ ǎǿƛǘŎƘ ƛǎ ƴƻǘ ŎƻƴŘǳŎǘƛƴƎ ōŜŦƻǊŜ ὸΣ ōǳǘ ǘƘŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƳŜŀǎǳǊŜǎ ƭƻǿ ŦǊŜǉǳŜƴŎȅΦ 

!ŦǘŜǊ ὸ ŦƛǊǎǘ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ὸ ὸ ὸ ψπ ˃ǎ ŀƴŘ ǎŜŎƻƴŘ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ὸ

ὸ ὸ ςωπ ˃ǎ ŀǊŜ ƳŜŀǎǳǊŜŘΦ ¢ƘŜ ƳŜŀǎǳǊŜŘ ŦǊŜǉǳŜƴŎȅ ǾŀƭǳŜ ŀǘ ὸ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 

ŀƴ ŀǾŜǊŀƎŜ ƻŦ ŦǊŜǉǳŜƴŎȅ ǾŀƭǳŜǎ ōŜǘǿŜŜƴ ὸ ŀƴŘ ὸ ƛŦ ōŜŦƻǊŜ ὸ ŦǊŜǉǳŜƴŎȅ ǾŀƭǳŜ ƛǎ ǘƘŜ 

ǎŀƳŜ ŀǎ ŀǘ ὸ ŀƴŘ ŀŦǘŜǊ ὸ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ǾŀƭǳŜ ƛǎ ǘƘŜ ǎŀƳŜ ŀǎ ŀǘ ὸΦ 
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CƛƎǳǊŜ осΥ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ǘŜǎǘ ŀōƻǾŜ ŀ Ŧƭŀǘ ŀƭǳƳƛƴǳƳ ǎǳǊŦŀŎŜΦ 

¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ǘŜǎǘǎ ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ ммΦ .ŀǎŜŘ ƻƴ ǘƘŜ ǊŜǎǳƭǘǎΣ ǘƘŜ ŦƛǊǎǘ 

ǊŜǎǇƻƴǎŜ ǘƛƳŜ ὸ  ƛǎ Ŝǉǳŀƭ ǘƻ ƻǊ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ὸ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ 

ǊŜǎǇƻƴǎŜ ǘƛƳŜ ὸ   ƛǎ ōŜǘǿŜŜƴ ὸ  ŀƴŘ ςὸ Φ aƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǊŜǎǇƻƴǎŜ 

ǘƛƳŜ ǘŜǎǘǎ ƛǎ ƛƴ !ǇǇŜƴŘƛȄ /Φ 

¢ŀōƭŜ ммΥ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ǘŜǎǘ ǊŜǎǳƭǘǎΦ 

 ¢Ŝǎǘ мл ¢Ŝǎǘ мм ¢Ŝǎǘ мн ¢Ŝǎǘ мо ¢Ŝǎǘ мп 

{ƘŀǇŜ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ Ŏƻƛƭ IŜȄŀƎƻƴŀƭ IŜȄŀƎƻƴŀƭ IŜȄŀƎƻƴŀƭ IŜȄŀƎƻƴŀƭ IŜȄŀƎƻƴŀƭ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ ὸ ώǎ˃ϐ ρππ ςππ ςππ ςππ ςππ 

!ǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ 

ὸӶ ώǎ˃ϐ 
ωωȟς ρωωȟσ ρωωȟτ ρωωȟσ ρωωȟτ 

!ƛǊ ƎŀǇ ώƳƳϐ ρȟτχ π ρȟτχ τȟψ χȟψ 

wŜǎǇƻƴǎŜ ǘƛƳŜ ὸ  ώǎ˃ϐ τπ ψπ ρππ ωπ ρππ 

wŜǎǇƻƴǎŜ ǘƛƳŜ ὸ  ώǎ˃ϐ ρτπ ςωπ σππ ςωπ σρπ 
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6 {ǳƳƳŀǊȅ 

¢ƘŜ Ƴŀƛƴ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘƛǎ ǘƘŜǎƛǎ ǿŀǎ ǘƻ ŘŜǾŜƭƻǇ ŀ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ƻǊ ŀ ǎƻƭǳǘƛƻƴ ǿƘƛŎƘ 

ŎƻǳƭŘ ƳŜŀǎǳǊŜ ǘƘŜ ŀƛǊ ƎŀǇ ŀƴŘ Ǉƻǎƛǘƛƻƴ ƻŦ ŀ ƳƻǾŜǊ ƛƴ ŀ ƭƛƴŜŀǊ ƳƻǘƻǊ ŀǇǇƭƛŎŀǘƛƻƴ ǿƛǘƘƛƴ 

ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ŀƴŘ ŀŎŎǳǊŀŎȅ ǊŜǉǳƛǊŜƳŜƴǘǎΦ !ƴ ƛƴŘǳŎǘƛǾŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊ 

ǳǎŜŘ ƛƴ ŀ ǎƛƳƛƭŀǊ ƭƛƴŜŀǊ ƳƻǘƻǊ ŀǇǇƭƛŎŀǘƛƻƴ ǿŀǎ ǎǘǳŘƛŜŘ ŀƴŘ ŦǳǊǘƘŜǊ ŘŜǾŜƭƻǇŜŘΦ .ŀǎŜŘ ƻƴ 

ǘƘŀǘΣ ŀ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜ ǿŀǎ ŘŜǎƛƎƴŜŘ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊŜŘΦ !ƭǎƻΣ ŀ ǘŜǎǘ 

ŀǊǊŀƴƎŜƳŜƴǘ ǿŀǎ ŘŜǎƛƎƴŜŘ ŀƴŘ ōǳƛƭǘΦ CƛƴŀƭƭȅΣ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜ ǿŀǎ ǘŜǎǘŜŘ 

ǿƛǘƘ ǘƘŜ ǘŜǎǘ ŀǊǊŀƴƎŜƳŜƴǘΦ 

.ŀǎŜŘ ƻƴ ǘŜǎǘ ǊŜǎǳƭǘǎΣ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎ ǇǊƻǘƻǘȅǇŜ ŦǳƭŦƛƭƭŜŘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǿƘƛŎƘ 

ǿŜǊŜ ǎŜǘ ŦƻǊ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ŀƴŘ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎΦ !ƭǎƻΣ ǘƘŜ ƎŜƴŜǊŀǘŜŘ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎ 

ŀǇǇŜŀǊŜŘ ǘƻ ŎƻǊǊŜǎǇƻƴŘ ǘƻ ǘƘŜ ǎƛƴŜ ǿŀǾŜ ŀǇǇǊƻȄƛƳŀǘŜŘ ŘƛŦŦŜǊŜƴŎŜ ǎƛƎƴŀƭǎΦ IŜƴŎŜΣ ǘƘŜ 

ǇǊŜǎŜƴǘŜŘ ƭƻƻƪπǳǇ ǘŀōƭŜ ƳŜǘƘƻŘ ŀǇǇŜŀǊǎ ǘƻ ōŜ ŦŜŀǎƛōƭŜ ŦƻǊ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎΦ 

IƻǿŜǾŜǊΣ ŀǎ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǿŀǎ ǘŜǎǘŜŘ ǿƛǘƘ ŀ Ŏƻƴǎǘŀƴǘ ŀƛǊ ƎŀǇΣ 

ŦǳǊǘƘŜǊ ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ƴŜŜŘŜŘ ŦƻǊ ǘƘŜ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǿƛǘƘ ŀ ǾŀǊȅƛƴƎ ŀƛǊ ƎŀǇΦ !ƭǎƻΣ 

ǘƘŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǿŀǎ ǘŜǎǘŜŘ ƻƴƭȅ ŀōƻǾŜ ŀ Ŧƭŀǘ ŀƭǳƳƛƴǳƳ ǎǳǊŦŀŎŜΦ ¢ƘŜǊŜŦƻǊŜΣ ŦǳǊǘƘŜǊ 

ǎǘǳŘȅ ǎƘƻǳƭŘ ōŜ ŘƻƴŜ ǘƻ ǾŜǊƛŦȅ ǊŜƭƛŀōƭŜ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ŦǊƻƳ ǘƘŜ ǎǳǇǇƻǊǘƛƴƎ ǎǘǊǳŎǘǳǊŜ ƻŦ 

ǘƘŜ ǎǘŀǘƻǊ ǊŀƛƭΦ 

!ƭƭ ǘƘƛƴƎǎ ŎƻƴǎƛŘŜǊŜŘΣ ǘƘŜ ƛƴŘǳŎǘƛǾŜ ŀƛǊ ƎŀǇ ŀƴŘ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ŀǇǇŜŀǊŜŘ ǘƻ ōŜ 

ǇǊƻƳƛǎƛƴƎ ŀƴŘ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘƛǎ ŀǇǇƭƛŎŀǘƛƻƴΦ ¢ƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǿŜǊŜ ƳŜǘ ŀƴŘ ƘŜƴŎŜ ǘƘƛǎ 

ǘƘŜǎƛǎ ŀŎƘƛŜǾŜŘ ƛǘǎ ƻōƧŜŎǘƛǾŜΦ 
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8 !ǇǇŜƴŘƛȄ 

A wƻǘƻǊ tƻǎƛǘƛƻƴ {ŜƴǎƛƴƎ wŜǎǳƭǘǎ 

CƻƭƭƻǿƛƴƎ ǾŀƭǳŜǎ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǘŜǎǘǎΥ 

¢ƘǊŜǎƘƻƭŘ ƭƛƳƛǘ м ƛǎ ŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ 

Ὕ πȟψ Ὓ όмоύ 

ǿƘŜǊŜ Ὓ ƛǎ ǇŜŀƪπǘƻπǇŜŀƪ ŀƳǇƭƛǘǳŘŜ ƻŦ ǊŜǎƻƴŀƴŎŜ ŎƛǊŎǳƛǘ ƻǳǘǇǳǘ ǎƛƎƴŀƭΦ 

¢ƘǊŜǎƘƻƭŘ ƭƛƳƛǘ нΥ 

Ὕ πȟς Ὓ όмпύ 

aƻǾŜǊ όŎŀǊǊƛŜǊύ ǾŜƭƻŎƛǘȅ 

ὺ
ὰ

ὸ ὸ
 όмрύ 

ǿƘŜǊŜ ὸ ŀƴŘ ὸ ŀǊŜ ǘƘŜ ǘƛƳŜΦ 

¢ƘŜ ŘƛǎǘŀƴŎŜ ǘƘŜ ŎŀǊǊƛŜǊ ǘǊŀǾŜƭǎ ŘǳǊƛƴƎ ǘƘŜ ǊƛǎƛƴƎ ǎƭƻǇŜ ōŜǘǿŜŜƴ Ὕ ŀƴŘ ὝΥ 

ɝὰ ὺ ὸ ὸ  όмсύ 

ǿƘŜǊŜ ɝὰ ƛǎ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ὸ ŀƴŘ ὸΦ 

¢ƘŜ ǊŜǎƻƭǳǘƛƻƴ ƻŦ ǘƘŜ ǎŜƴǎƛƴƎ ŀǇǇŀǊŀǘǳǎΥ 

ὙÅÓÏÌÕÔÉÏÎ
ɝὰ

ὢ
 όмтύ 

ǿƘŜǊŜ ὢ  ƛǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǳƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ōŜǘǿŜŜƴ Ὕ ŀƴŘ ὝΦ 

  



ро 
 

¢Ŝǎǘ м 

¢ŀōƭŜ мнΥ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ {t/. ƛƴ ǘŜǎǘ мΦ 

{ƘŀǇŜ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ /ƛǊŎǳƭŀǊ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ρ 

!ƛǊ ƎŀǇ ώƳƳϐ ρȟςυ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ Ô ώǎ˃ϐ ρππ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǘǳǊƴǎ ψ 

LƴŘǳŎǘŀƴŎŜ ὒ ώI˃ϐ υȟφωω 

vǳŀƭƛǘȅ ŦŀŎǘƻǊ τυȟψπ 

/ŀǇŀŎƛǘŀƴŎŜ ώǇCϐ σωπ 

 

¢ŀōƭŜ моΥ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘŜǎǘ мΦ 

 !κ5 ŎƻƴǾŜǊǘŜǊ м 

aŀȄ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ σȟυτψϽρπ 

aƛƴ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ σȟσχφϽρπ 

4 σȟυρσϽρπ 

4 σȟτρπϽρπ 

¦ƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ςςψ 

¦ƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ōŜǘǿŜŜƴ 4 ŀƴŘ 4 ρστ 

Ô ώǎϐ πȟψςςτ 

Ô ώǎϐ πȟωσωφ 

Ô ώǎϐ πȟωχφσ 

Ô ώǎϐ ρȟρςυ 

/ŀǊǊƛŜǊ ǾŜƭƻŎƛǘȅ Ö ώƳƳκǎϐ ωωȟρ 

5ƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ Ô ŀƴŘ Ô ώƳƳϐ σȟφτ 

aŜŀǎǳǊŜƳŜƴǘǎ ōŜǘǿŜŜƴ Ô ŀƴŘ Ô σφχ 

wŜǎƻƭǳǘƛƻƴ ώƳ˃ϐ ςχȟς 

!ǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ÔӶ ώǎ˃ϐ ωωȟςυτπ 



рп 
 

¢Ŝǎǘ н 

¢ŀōƭŜ мпΥ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ {t/. ƛƴ ǘŜǎǘ нΦ 

{ƘŀǇŜ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ hŎǘŀƎƻƴŀƭ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ρ 

!ƛǊ ƎŀǇ ώƳƳϐ ρȟςυ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ Ô ώǎ˃ϐ ρππ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǘǳǊƴǎ ρρ 

LƴŘǳŎǘŀƴŎŜ ὒ ώI˃ϐ ρρȟχχ 

vǳŀƭƛǘȅ ŦŀŎǘƻǊ ςφȟσχ 

/ŀǇŀŎƛǘŀƴŎŜ ώǇCϐ ρπππ 

 

¢ŀōƭŜ мрΥ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘŜǎǘ нΦ 

 !κ5 ŎƻƴǾŜǊǘŜǊ о 

aŀȄ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ρȟφσςϽρπ 

aƛƴ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ρȟυτσϽρπ 

4 ρȟφρτϽρπ 

4 ρȟυφρϽρπ 

¦ƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ σςφ 

¦ƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ōŜǘǿŜŜƴ 4 ŀƴŘ 4 ρωφ 

Ô ώǎϐ πȟχσυψ 

Ô ώǎϐ πȟψυωφ 

Ô ώǎϐ πȟψωφτ 

Ô ώǎϐ ρȟπσω 

/ŀǊǊƛŜǊ ǾŜƭƻŎƛǘȅ Ö ώƳƳκǎϐ ωψȟω 

5ƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ Ô ŀƴŘ Ô ώƳƳϐ σȟφτ 

aŜŀǎǳǊŜƳŜƴǘǎ ōŜǘǿŜŜƴ Ô ŀƴŘ Ô σφψ 

wŜǎƻƭǳǘƛƻƴ ώƳ˃ϐ ρψȟφ 

!ǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ÔӶ ώǎ˃ϐ ωωȟςυτρ 



рр 
 

 

 

CƛƎǳǊŜ отΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ǘǊŀǾŜƭƛƴƎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ 

ǊŀƛƭΦ 

  



рс 
 

¢Ŝǎǘ о 

¢ŀōƭŜ мсΥ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ {t/. ƛƴ ǘŜǎǘ оΦ 

{ƘŀǇŜ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ /ƛǊŎǳƭŀǊ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ρ 

!ƛǊ ƎŀǇ ώƳƳϐ ρȟςυ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ Ô ώǎ˃ϐ τπ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǘǳǊƴǎ ψ 

LƴŘǳŎǘŀƴŎŜ ὒ ώI˃ϐ υȟφωω 

vǳŀƭƛǘȅ ŦŀŎǘƻǊ τυȟψπ 

/ŀǇŀŎƛǘŀƴŎŜ ώǇCϐ σωπ 

 

¢ŀōƭŜ мтΥ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘŜǎǘ оΦ 

 !κ5 ŎƻƴǾŜǊǘŜǊ м 

aŀȄ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ σȟυτψϽρπ 

aƛƴ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ σȟσχσϽρπ 

4 σȟυρσϽρπ 

4 σȟτπψϽρπ 

¦ƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ψω 

¦ƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ōŜǘǿŜŜƴ 4 ŀƴŘ 4 υυ 

Ô ώǎϐ πȟφφρσ 

Ô ώǎϐ πȟχχχ 

Ô ώǎϐ πȟψρχρ 

Ô ώǎϐ πȟωφττ 

/ŀǊǊƛŜǊ ǾŜƭƻŎƛǘȅ Ö ώƳƳκǎϐ ωωȟπ 

5ƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ Ô ŀƴŘ Ô ώƳƳϐ σȟωχ 

aŜŀǎǳǊŜƳŜƴǘǎ ōŜǘǿŜŜƴ Ô ŀƴŘ Ô ρππςȟυ 

wŜǎƻƭǳǘƛƻƴ ώƳ˃ϐ χςȟς 

!ǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ÔӶ ώǎ˃ϐ σψȟωφυψ 



рт 
 

 

 

CƛƎǳǊŜ оуΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ǘǊŀǾŜƭƛƴƎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ 

ǊŀƛƭΦ 

 

 

CƛƎǳǊŜ офΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ǘǊŀǾŜƭƛƴƎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ 

ǊŀƛƭΦ ¢Ƙƛǎ ƛǎ CƛƎǳǊŜ оу ȊƻƻƳŜŘ ǘƻ ǎƘƻǿ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜΦ 

 



ру 
 

 

CƛƎǳǊŜ плΥ ǳƴƛǉǳŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜǎ ƻŦ CƛƎǳǊŜ оуΦ 

  



рф 
 

¢Ŝǎǘ п 

¢ŀōƭŜ муΥ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ {t/. ƛƴ ǘŜǎǘ пΦ 

{ƘŀǇŜ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ hŎǘŀƎƻƴŀƭ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ρ 

!ƛǊ ƎŀǇ ώƳƳϐ ρȟςυ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ Ô ώǎ˃ϐ τπ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǘǳǊƴǎ ρρ 

LƴŘǳŎǘŀƴŎŜ ὒ ώI˃ϐ ρρȟχχ 

vǳŀƭƛǘȅ ŦŀŎǘƻǊ ςφȟσχ 

/ŀǇŀŎƛǘŀƴŎŜ ώǇCϐ ρπππ 

 

¢ŀōƭŜ мфΥ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘŜǎǘ пΦ 

 !κ5 ŎƻƴǾŜǊǘŜǊ о 

aŀȄ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ρȟφσσϽρπ 

aƛƴ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ρȟυτσϽρπ 

4 ρȟφρυϽρπ 

4 ρȟυφρϽρπ 

¦ƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ρσπ 

¦ƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ōŜǘǿŜŜƴ 4 ŀƴŘ 4 χω 

Ô ώǎϐ πȟωττρ 

Ô ώǎϐ ρȟπχς 

Ô ώǎϐ ρȟρπω 

Ô ώǎϐ ρȟςτχ 

/ŀǊǊƛŜǊ ǾŜƭƻŎƛǘȅ Ö ώƳƳκǎϐ ωωȟπ 

5ƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ Ô ŀƴŘ Ô ώƳƳϐ σȟφφ 

aŜŀǎǳǊŜƳŜƴǘǎ ōŜǘǿŜŜƴ Ô ŀƴŘ Ô ωςυ 

wŜǎƻƭǳǘƛƻƴ ώƳ˃ϐ τφȟτ 

!ǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ÔӶ ώǎ˃ϐ σψȟωφφπ 



сл 
 

 

 

CƛƎǳǊŜ пмΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ǘǊŀǾŜƭƛƴƎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ 

ǊŀƛƭΦ 

 

 

CƛƎǳǊŜ пнΥ ǳƴƛǉǳŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜǎ ƻŦ CƛƎǳǊŜ пмΦ 

  



см 
 

¢Ŝǎǘ р 

¢ŀōƭŜ нлΥ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ {t/. ƛƴ ǘŜǎǘ рΦ 

{ƘŀǇŜ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ /ƛǊŎǳƭŀǊ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ς 

!ƛǊ ƎŀǇ ώƳƳϐ ρȟςυ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ Ô ώǎ˃ϐ ρππ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǘǳǊƴǎ ρρ 

LƴŘǳŎǘŀƴŎŜ ὒ ώI˃ϐ ρρȟυς 

vǳŀƭƛǘȅ ŦŀŎǘƻǊ ςφȟπτ 

/ŀǇŀŎƛǘŀƴŎŜ ώǇCϐ ρπππ 

 

¢ŀōƭŜ нмΥ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘŜǎǘ рΦ 

 !κ5 ŎƻƴǾŜǊǘŜǊ м !κ5 ŎƻƴǾŜǊǘŜǊ р 

aŀȄ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ρȟφυσϽρπ ρȟφυσϽρπ 

aƛƴ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ρȟυσπϽρπ ρȟυσπϽρπ 

4 ρȟφςψϽρπ ρȟφςχϽρπ 

4 ρȟυυτϽρπ ρȟυυτϽρπ 

¦ƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ τττ τςχ 

¦ƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ōŜǘǿŜŜƴ 4 ŀƴŘ 4 ςφς ςτω 

Ô ώǎϐ πȟχσρω πȟχσρω 

Ô ώǎϐ πȟψτφυ πȟωρχς 

Ô ώǎϐ πȟψψρφ πȟωυρσ 

Ô ώǎϐ ρȟπσψ ρȟπσψ 

/ŀǊǊƛŜǊ ǾŜƭƻŎƛǘȅ Ö ώƳƳκǎϐ ωψȟπ ωψȟπ 

5ƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ Ô ŀƴŘ Ô ώƳƳϐ σȟττ σȟστ 

aŜŀǎǳǊŜƳŜƴǘǎ ōŜǘǿŜŜƴ Ô ŀƴŘ Ô συρ στρ 

wŜǎƻƭǳǘƛƻƴ ώƳ˃ϐ ρσȟρ ρσȟτ 

!ǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ÔӶ ώǎ˃ϐ ωψȟωψφφ ωψȟωψφυ 



сн 
 

 

 

CƛƎǳǊŜ поΥ ǳƴƛǉǳŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜǎ ƻŦ CƛƎǳǊŜ нуΦ 

  



со 
 

¢Ŝǎǘ с 

¢ŀōƭŜ ннΥ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ {t/. ƛƴ ǘŜǎǘ сΦ 

{ƘŀǇŜ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ {ǉǳŀǊŜ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ς 

!ƛǊ ƎŀǇ ώƳƳϐ ρȟςυ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ Ô ώǎ˃ϐ ρππ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǘǳǊƴǎ ρρ 

LƴŘǳŎǘŀƴŎŜ ὒ ώI˃ϐ ρσȟχτ 

vǳŀƭƛǘȅ ŦŀŎǘƻǊ σρȟσυ 

/ŀǇŀŎƛǘŀƴŎŜ ώǇCϐ ψςπ 

 

¢ŀōƭŜ ноΥ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘŜǎǘ сΦ 

 !κ5 ŎƻƴǾŜǊǘŜǊ н !κ5 ŎƻƴǾŜǊǘŜǊ р 

aŀȄ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ρȟυφωϽρπ ρȟυφωϽρπ 

aƛƴ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ρȟτυςϽρπ ρȟτυςϽρπ 

4 ρȟυτσϽρπ ρȟυτφϽρπ 

4 ρȟτχωϽρπ ρȟτχυϽρπ 

¦ƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ τπτ τσσ 

¦ƴƛǉǳŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭǳŜǎ ōŜǘǿŜŜƴ 4 ŀƴŘ 4 ςσψ ςυς 

Ô ώǎϐ πȟφτυρ πȟφτυρ 

Ô ώǎϐ πȟχωτπ πȟωυυχ 

Ô ώǎϐ πȟψσςρ πȟωωσρ 

Ô ώǎϐ ρȟςππ ρȟςππ 

/ŀǊǊƛŜǊ ǾŜƭƻŎƛǘȅ Ö ώƳƳκǎϐ ωω ωω 

5ƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ Ô ŀƴŘ Ô ώƳƳϐ σȟχχ σȟχπ 

aŜŀǎǳǊŜƳŜƴǘǎ ōŜǘǿŜŜƴ Ô ŀƴŘ Ô σψρ σχτ 

wŜǎƻƭǳǘƛƻƴ ώƳ˃ϐ ρυȟπ ρτȟχ 

!ǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ÔӶ ώǎ˃ϐ ωωȟστψς ωωȟστψς 



сп 
 

 

 

CƛƎǳǊŜ ппΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘǎ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ǘǊŀǾŜƭƛƴƎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ 

ǊŀƛƭΦ 

 

 

CƛƎǳǊŜ прΥ ǳƴƛǉǳŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜǎ ƻŦ CƛƎǳǊŜ пп 
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¢Ŝǎǘ т 

¢ŀōƭŜ нпΥ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ {t/. ƛƴ ǘŜǎǘ тΦ 

{ƘŀǇŜ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ /ƛǊŎǳƭŀǊ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ σ 

!ƛǊ ƎŀǇ ώƳƳϐ ρȟςυ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ Ô ώǎ˃ϐ ρππ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǘǳǊƴǎ ρρ 

LƴŘǳŎǘŀƴŎŜ ὒ ώI˃ϐ ρρȟυς 

vǳŀƭƛǘȅ ŦŀŎǘƻǊ ςφȟπτ 

/ŀǇŀŎƛǘŀƴŎŜ ώǇCϐ ρπππ 

 

¢ŀōƭŜ нрΥ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘŜǎǘ тΦ 

 !κ5 ŎƻƴǾŜǊǘŜǊ м !κ5 ŎƻƴǾŜǊǘŜǊ о !κ5 ŎƻƴǾŜǊǘŜǊ р 

ÔӶ ώǎ˃ϐ ωψȟτωχσ ωψȟτωχσ ωψȟτωχσ 

 

 

CƛƎǳǊŜ псΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘǎ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ǘǊŀǾŜƭƛƴƎ ŀƭƻƴƎ ǘƘŜ ǎǘŀǘƻǊ 

Ǌŀƛƭ ȊƻƻƳŜŘ ƛƴ ƻƴ ǘƘŜ ƛƴǘŜǊŦŜǊŜƴŎŜΦ 
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B !ƛǊ DŀǇ {ŜƴǎƛƴƎ wŜǎǳƭǘǎ 

CƻƭƭƻǿƛƴƎ ǾŀƭǳŜ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ŀƛǊ ƎŀǇ ǎŜƴǎƛƴƎ ǘŜǎǘǎΥ 

wŜǎƻƭǳǘƛƻƴΥ 

2ÅÓÏÌÕÔÉÏÎ
ÁÉÒ ÇÁÐ ÍÁØ ÁÉÒ ÇÁÐ ÍÉÎ

ÕÎÉÑÕÅ ÍÅÁÓÕÒÅÍÅÎÔ ÖÁÌÕÅÓ
 όмуύ 

¢Ŝǎǘ у 

 

¢ŀōƭŜ нсΥ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ {t/. ƛƴ ǘŜǎǘ уΦ 

{ƘŀǇŜ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ hŎǘŀƎƻƴŀƭ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ρ 

!ƛǊ ƎŀǇ ƳŀȄ ώƳƳϐ ςȟυ 

!ƛǊ ƎŀǇ Ƴƛƴ ώƳƳϐ πȟπ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ Ô ώǎ˃ϐ ρππ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǘǳǊƴǎ ρρ 

LƴŘǳŎǘŀƴŎŜ ὒ ώI˃ϐ ρρȟχχ 

vǳŀƭƛǘȅ ŦŀŎǘƻǊ ςφȟσχ 

/ŀǇŀŎƛǘŀƴŎŜ ώǇCϐ ρπππ 

 

¢ŀōƭŜ нтΥ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘŜǎǘ уΦ 

¦ƴƛǉǳŜ ǾŀƭǳŜǎ φςτ 

wŜǎƻƭǳǘƛƻƴ ώƳ˃ϐ τȟπρ 

!ǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ÔӶ ώǎ˃ϐ ωωȟσ 
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¢Ŝǎǘ ф 

 

¢ŀōƭŜ нуΥ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ {t/. ƛƴ ǘŜǎǘ уΦ 

{ƘŀǇŜ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ hŎǘŀƎƻƴŀƭ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ρ 

!ƛǊ ƎŀǇ ƳŀȄ ώƳƳϐ ςȟυ 

!ƛǊ ƎŀǇ Ƴƛƴ ώƳƳϐ πȟπ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ Ô ώǎ˃ϐ υπ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǘǳǊƴǎ ρρ 

LƴŘǳŎǘŀƴŎŜ ὒ ώI˃ϐ ρρȟχχ 

vǳŀƭƛǘȅ ŦŀŎǘƻǊ ςφȟσχ 

/ŀǇŀŎƛǘŀƴŎŜ ώǇCϐ ρπππ 

 

¢ŀōƭŜ нфΥ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘŜǎǘ уΦ 

¦ƴƛǉǳŜ ǾŀƭǳŜǎ υφσ 

wŜǎƻƭǳǘƛƻƴ ώƳ˃ϐ τȟττ 

!ǾŜǊŀƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƛƳŜ ÔӶ ώǎ˃ϐ τφȟφ 

 

 

CƛƎǳǊŜ птΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ƭƻǿŜǊƛƴƎ ŀƴŘ ƭƛŦǘƛƴƎ ǘƘŜ 
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{t/.Φ 

 

 

CƛƎǳǊŜ пуΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ƭƻǿŜǊƛƴƎ ǘƘŜ {t/.Φ ¢Ƙƛǎ ƛǎ 

CƛƎǳǊŜ пт ȊƻƻƳŜŘ ƛƴ ƻƴ ǘƘŜ ǎǘŀǊǘ ƻŦ ƭƻǿŜǊƛƴƎΦ 

 

 

CƛƎǳǊŜ пфΥ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜ ǿƘƛƭŜ ƭƛŦǘƛƴƎ ǘƘŜ {t/.Φ ¢Ƙƛǎ ƛǎ 

CƛƎǳǊŜ пт ȊƻƻƳŜŘ ƛƴ ƻƴ ǘƘŜ ǎǘŀǊǘ ƻŦ ƭƛŦǘƛƴƎΦ 
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CƛƎǳǊŜ рлΥ ǳƴƛǉǳŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜǎ ƻŦ CƛƎǳǊŜ птΦ 
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C wŜǎǇƻƴǎŜ ¢ƛƳŜ wŜǎǳƭǘǎ 

¢ƘŜ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜ ŀǘ Ô Ŏŀƴ ōŜ ŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ 

Ù
Ô Ô Ô Ù Ô Ô Ô Ù

Ô Ô Ô Ô
 όмфύ 

ǿƘŜǊŜ Ô ςψȟτ  ƴǎ ƛǎ ǘƘŜ ǘƛƳŜ ǿƘƛŎƘ ǘƘŜ ǎƻƭƛŘπǎǘŀǘŜ ǎǿƛǘŎƘ ǊŜǉǳƛǊŜǎ ǘƻ ǎǘŀǊǘ 

ŎƻƴŘǳŎǘƛƴƎ ŀŦǘŜǊ ǊŜŎŜƛǾƛƴƎ ŀ ŎƻƴǘǊƻƭ ǎƛƎƴŀƭΣ Ù ƛǎ ŀƴ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜ ōŜŦƻǊŜ 

ŎƘŀƴƎŜ ƛƴ ǘƘŜ ǎȅǎǘŜƳ Ù ƛǎ ŀƴ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜ ŀŦǘŜǊ ŀ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ŀƴŘ Ù 

ƛǎ ŀƴ !κ5 ŎƻƴǾŜǊǘŜǊ ƻǳǘǇǳǘ ǾŀƭǳŜ ǿƘŜƴ ǘƘŜ ƻǳǘǇǳǘ Ƙŀǎ ǎǘŀōƛƭƛȊŜŘΦ 

CƻƭƭƻǿƛƴƎ ǾŀƭǳŜǎ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǊƻǘƻǊ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƛƴƎ ǘŜǎǘǎΥ 

wŜǎǇƻƴǎŜ ǘƛƳŜ ὸ Υ 

Ô Ô Ô όнлύ 

ǊŜǎǇƻƴǎŜ ǘƛƳŜ ὸ Υ 

Ô Ô Ô όнмύ 
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¢Ŝǎǘ мл 

 

¢ŀōƭŜ олΥ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ {t/. ƛƴ ǘŜǎǘ млΦ 

{ƘŀǇŜ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ IŜȄŀƎƻƴŀƭ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭǎ ρ 

!ƛǊ ƎŀǇ ώƳƳϐ ρȟτχ 

/ƻƴǾŜǊǎƛƻƴ ǘƛƳŜ Ô ώǎ˃ϐ ρππ 

bǳƳōŜǊ ƻŦ ǎŜƴǎƛƴƎ Ŏƻƛƭ ǘǳǊƴǎ ρρ 

LƴŘǳŎǘŀƴŎŜ ὒ ώI˃ϐ ρρȟφψ 

vǳŀƭƛǘȅ ŦŀŎǘƻǊ ςφȟςυ 

/ŀǇŀŎƛǘŀƴŎŜ ώǇCϐ ρπππ 
 

¢ŀōƭŜ омΥ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘŜǎǘ млΦ 

ÔӶ ώǎ˃ϐ ωωȟςτσπ 

Ô ώƳǎϐ ρτȟψπ 

Ô ώƳǎϐ ρτȟψχ 

Ô ώƳǎϐ ρτȟωρ 

Ô ώƳǎϐ ρυȟπρ 

wŜǎǇƻƴǎŜ ǘƛƳŜ ὸ  ώǎ˃ϐ τπ 

wŜǎǇƻƴǎŜ ǘƛƳŜ ὸ  ώǎ˃ϐ ρτπ 
 

 

 

CƛƎǳǊŜ рмΥ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ǘŜǎǘ ŀōƻǾŜ ŀ Ŧƭŀǘ ŀƭǳƳƛƴǳƳ ǎǳǊŦŀŎŜΦ 

  


