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ʁ˃ʱʵʰ ʁ ˊʴʰˋʾʰˌ 
 
ʅˎ˄ˍˇ˄ʽˋˍʺˌ ɻ ˊʱˋʹˌ C4 ˁ ʰʽ ʁɮɳ: ɾʶˊˍʸʱ˄ʹˌ ɱʽ˗ˊʴˇˌΣ ɲˊΦ ɰʽˇ˂ˈʴˇˌ 
 
ɳˉʶ˃ʲʱˋʶʽˌ - ɻ ʽʰ˔ʶʾˊʽˋʹ ̄ ʶˊʽˋˍʰˍʽˁ˗˄ - ̀ ˎ˂˂ˇʴʺ ɻ ʶʵˇ˃ʷ˄˖˄Υ 
ʆˊʱʴˇˌ ɸʱ˄ˇˌ όʲʽˇ˂ˈʴˇˌύΣ ʆˋʰˁ˄ʱˁʹˌ ɱʽʱ˄˄ʹˌ όˍʶ˔˄ʽˁˈˌ ˉʶʵʾˇˎύΣ ɽʰʸʱˊˇˎ ɱʽ˗ˊʴˇˌ όˍʶ˔˄ʽˁˈˌ ˉʶʵʾˇˎύΣ 
ɱʽʰ˄˄ʰˁˈˉˇˎ˂ˇˌ ɮ˂ʷ˅ʹˌ όɲˊΦ ɲʰˋˇ˂ˈʴˇˌύΣ ɾʶˊˍʸʱ˄ʹˌ ɱʶ˗ˊʴʽˇˌ όɲˊΦ ʲʽˇ˂ˇʴʾʰˌύ 
 
ɳ˒ʰˊ˃ˇʴʺ h ˉˇˍˊʶˉˍʽˁ˗˄ ˃ ʷˋ˖˄Σ ̄ ʰˊʰˁˇ˂ˇˏʻʹˋʹΣ ʁ ˉʶ˃ʲʱˋʶʽˌ ̀  ʁ̄ ʶˊʽˉˍ˗ˋʶʽˌ h ˍˎ˔ʹ˃ʱˍ˖˄ : 
ʆˊʱʴˇˌ ɸʱ˄ˇˌ όʲʽˇ˂ˈʴˇˌύΣ ʆˋʰˁ˄ʱˁʹˌ ɱʽʱ˄˄ʹˌ όˍʶ˔˄ʽˁˈˌ ˉʶʵʾˇˎύΣ ɽʰʸʱˊˇˎ ɱʽ˗ˊʴˇˌ όˍʶ˔˄ʽˁˈˌ ˉʶʵʾˇˎύΣ 
ɱʽʰ˄˄ʰˁˈˉˇˎ˂ˇˌ ɮ˂ʷ˅ʹˌ όɲˊΦ ɲʰˋˇ˂ˈʴˇˌύΣ 
 
ʅˎ˂˂ˇʴʺ ̀ ˍˇʽ˔ʶʾ˖˄ h ˉˈ ̱  hʁ ˁʱˋˍˇˍʶ ̄ ʶˊʽˋˍʰˍʽˁʱ όʰˎˍˇ˕ʾʶˌΣ ˒˖ˍˇʴˊʰ˒ʾʶˌΣ ɻ ʶʾʴ˃ʰˍʰ ˁ Φ˂ˉΦύΥ 
ɼɮɽɽɹʅʆʍΥ ʆˊʱʴˇˌ ɸʱ˄ˇˌ όʲʽˇ˂ˈʴˇˌύΣ ʆˋʰˁ˄ʱˁʹˌ ɱʽʱ˄˄ʹˌ όˍʶ˔˄ʽˁˈˌ ˉʶʵʾˇˎύΣ ɽʰʸʱˊˇˎ ɱʽ˗ˊʴˇˌ όˍʶ˔˄ʽˁˈˌ ̄ ʶʵʾˇˎύΣ ɾΦ 
ʌʰˊʰ˂ʷ˅ʹ όʲʽˇ˂ˈʴˇˌ MSc, ʇκɲύΣ ɾΦ ʃʶˍˊʾʵˇˎ όʃʶˊʽʲʰ˂˂ˇ˄ˍˇ˂ˈʴˇˌ MSc, ʇκɲύΣ ɾʶˊˍʸʱ˄ʹˌ 
ɱʶ˗ˊʴʽˇˌ όɲˊΦ ̡ ʽˇ˂ˇʴʾʰˌύΦ 
ɲκɿʅɶ ɲɮʅʍɿ ʊɽʍʄɹɿɮʅΥ ʃʰˉʰʿ˖ʱ˄˄ˇˎ ʃʰ˄ΦΣ ɱ˂ˇˏ˒ˍˋʹ ʅˇ˒ΦΣ ʋΩΩɹ˖ʱ˄˄ˇˎ ʅˍʷ˒ʰ˄ˇˌΣ Ǩ ˋΦ ʋʰˊʰʲʽˍˋʾʵʹˌ 
ɼʰˍʰ˔˗ˊʹˋʹ ˁʰʽ ˔ʰˊˍˇʴˊʰ˒ʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ʵʶʵˇ˃ʷ˄˖˄Υ ɶ˂ʾʰˌ ɮˊʰʲʾʵʹˌ όˉ˂ʹˊˇ˒ˇˊʽˁˈˌΣ ʰ˄ʰ˂ˎˍʺˌ ɱΦʅΦʃΣ MSc). 
 
 
ʆʶ˂ʽˁʺ ʁ ˉʶ˅ʶˊʴʰˋʾʰ ̀ ˍˇʽ˔ʶʾ˖˄ ˁ ʰʽ ̀ ˏ˄ˍʰ˅ʹ ̱ ʶ˔˄ʽˁʺˌ h ˄ʰ˒ˇˊʱˌ : ɾʶˊˍʸʱ˄ʹˌ ɱʽ˗ˊʴˇˌ (ʵˊΦ ̡ ʽˇ˂ˇʴʾʰˌύΦ 

 
 
 
 
 

 

 

 

 

 

ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰ˒ˇˊʱΥ 

ɾʶˊˍʸʱ˄ʹˌ ɱΦ όнлнмύη ɽʶʽˍˇˎˊʴʾʰ ʁ˃ʱʵʰˌ Ψɮ˃ʶˋʹˌ ɳˉʷ˃ʲʰˋʹˌ ˁʰʽ ʶʴˁʰˍʱˋˍʰˋʹ ʶʽʵʽˁ˗˄ ʰˉˇˍˊʶˉˍʽˁ˗˄ ˃ʷˋ˖˄ηΦ 

ɴˊʴˇ LIFE15NAT/GRκлммлуΣ ˍʶ˂ʽˁʺ ʰ˄ʰ˒ˇˊʱ ʵˊʱˋʶ˖˄ C4 & CуΣ όˉɾɼʁ ζɼʰ˂˂ʽˋˍ˗ηύΣ фм ˋʶ˂Φ 
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ʃʶˊʾ˂ʹ˕ʹΥ 

ɶ ˃ʽˁˍʺ ʁɮɳ όάʁ˃ʱʵʰ ɯ˃ʶˋʹˌ ɳˉʷ˃ʲʰˋʹˌ ʴʽʰ ˍʹ˄ ʰˊˁˇˏʵʰέύ ʆˇˎ ʷˊʴˇˎ LIFE AMYBEAR ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ όсύ 

˃ʷ˂ʹΥ όпύ ˃ʷ˂ʹ όόмύ ʵˊʰ ʲʽˇ˂ˈʴˇΣ όмύ ʲʽˇ˂ˈʴˇ ˁʰʽ όнύ ˍʶ˔˄ʽˁˇˏˌ ˉʶʵʾˇˎ ʰˉˈ ˍʹ˄ ˉɾɼʁ ɼɮɽɽɹʅʆʍ όʶˍʰʾˊˇ ˋˍˇ 

ʷˊʴˇύ ˁʰʽ (2) ˃ʷ˂ʹ ʰˉˈ ˍʹ˄ ɲκɿʅɶ ɲɮʅʎɿ ʊɽʎʄɹɿɮʅ όʶˍʰʾˊˇ ˋˍˇ ʷˊʴˇύόόмύ ʶˉʽˁʶ˒ʰ˂ʺˌ ˍʹˌ ɲʰˋʽˁʺˌ 

ʇˉʹˊʶˋʾʰˌ ˁʰʽ όмύ ʵʰˋˇ˒ˏ˂ʰˁʰύΦ ʁʽ ʶˉʶ˃ʲʱˋʶʽˌ ˍʹˌ ˁʱ˂ˎ˕ʰ˄ ˃ʽʰ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˉʶˊʾˉˇˎ ˉʷ˄ˍʶ ʶˍ˗˄ όʰˉˈ 

3/2017 ʷ˖ˌ 11/2021) ˋ ʁ ˉʶ˄ʺ˄ˍʰ ˍˊʾʰ (53) ˉʶˊʽˋˍʰˍʽˁʱ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ʰ˄ʻˊ˗ˉˇˎ-ʰˊˁˇˏʵʰˌ ˉˇˎ 

ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ʶ˄ˍˈˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ό˃ΦˇΦ Ϥ10 ̄ ʶˊʽˋˍʰˍʽˁʱκʶˍʹˋʾ˖ˌύΦ ɾʽʰ ˉʽˇ ˂ʶˉˍˇ˃ʶˊʺˌ 

ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʹ ˍ˖˄ ˉʶˊʽˋˍʰˍʽˁ˗˄ ʷʵ˖ˋʶ ˍʹ˄ ʰˁˈ˂ˇˎʻʹ ˁʰˍʰ˄ˇ˃ʺ ˋˎ˔˄ˇˍʺˍ˖˄Υ 11,5% h ˒ˇˊˇˏˋʰ˄ ˋʶ 

ˉʶˊʽˋˍʰˍʽˁʱ ˍˊˇ˔ʰʾ˖˄ ʰˍˎ˔ʹ˃ʱˍ˖˄Σ 25% h ˒ˇˊˇˏˋʰ˄ ˋˎ˄ˇ˂ʽˁʷˌ ʸʹ˃ʽʷˌ ˋˍʹ ʴʶ˖ˊʴʽˁʺ ˉʰˊʰʴ˖ʴʺΣ 3,85% 

ʰ˒ˇˊˇˏˋʰ˄ ˉʶˊʽˉˍ˗ˋʶʽˌ ˂ʰʻˊˇʻʹˊʾʰˌΣ 3,85% ʰ˒ˇˊˇˏˋʰ˄ ˋ ʁˉʶˊʽˉˍ˗ˋʶʽˌ ʶˉʾʻʶˋʹˌ ˋ ʁʱ˄ʻˊ˖ˉˇ ό˃ʶ 

ˍˊʰˎ˃ʰˍʽˋ˃ˈύΣ 7,69% ˋ ʁ ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉʶʴˁ˂˖ʲʽˋ˃ˇˏ ˁʰʽ ˍʷ˂ˇˌ 44,2% ʰ˒ˇˊˇˏˋʰ˄ ˉʶˊʽˉˍ˗ˋʶʽˌ 

ˉˊˇˋʷʴʴʽˋʹˌ ʰˊˁˇˏʵ˖˄ ˋ ʁˁʰˍˇʽˁʹ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ όˇʽˁʽˋ˃ˇˏˌύ ˋ ʁʰˋˎ˄ʺʻʽˋˍʶˌ ˗ˊʶˌ ˍʹˌ ʹ˃ʷˊʰˌ ˁʰʽ 

ʰˉˇˋˍʱˋʶʽˌΦ ʁʽ ˉʶˊʽˉˍ˗ˋʶʽˌ ʶˉʶ˃ʲʱˋʶ˖˄ ˍʹˌ ˇ˃ʱʵʰˌ ˉʰˊˇˎˋʾʰˋʰ˄ ˃ʽʰ ˉˊ˗ˍʹ ʶˉˇ˔ʽˁʺ ˁˇˊˏ˒˖ˋʹ ˁʰˍʱ ˍʹ˄ 

ʻʶˊʽ˄ʺ ˉʶˊʾˇʵˇ (30,8% ˍ˖˄ ˉʶˊʽˉˍ˗ˋʶ˖˄ύ ˁʰʽ ˃ʽʰ ʵʶˏˍʶˊʹ ˁˇˊˏ˒˖ˋʹ όˁʰʽ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁʺύ ˁʰˍʱ ˍ́  ˄

˒ʻʽ˄ˇˉ˖ˊʽ˄ʺ ̄ ʶˊʾˇʵˇ (34,6% ̱ ˖˄ ̄ ʶˊʽˉˍ˗ˋʶ˖˄ύ. 

ʅˍˇ ˋˏ˄ˇ˂ˈ ˍʹˌ  ́ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵˊʱˋʹ ˋˎ˄ʷʲʰ˂ʶ ˇˎˋʽʰˋˍʽˁʱΥ ʰύ ˋˍʹ ˃ʶˍʰ˒ˇˊʱ ˍʶ˔˄ˇʴ˄˖ˋʾʰˌ ˋˍˇ 

ˉˊˇˋ˖ˉʽˁˈ ˍ˖˄ ˒ˇˊʷ˖˄ όˉΦ˔Φ ʵʰˋʽˁ˗˄ ˎˉʰ˂˂ʺ˂˖˄ύ ˉˇˎ ʶ˃ˉ˂ʷˁˇ˄ˍʰʽ ˋˍʹ˄ ˂ʶʽˍˇˎˊʴʾʰ ˍʹˌ ʁɮɳ ʲύ ˋˍʹ 

˃ʶˍʰ˒ˇˊʱ ʴ˄˗ˋʹˌ ˁʰʽ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˇ˃ʱʵʶˌ ʰ˄ʰ˒ˇˊʱˌ όˍˇˎ ˉˊ˖ˍˇʴʶ˄ˇˏˌ ˍˇ˃ʷʰύ ʴʽʰ ˍʹ˄ 

˔ˊʺˋʹ ˋˍˇ˔ʶˎ˃ʷ˄˖˄ ˉˊˇ˂ʹˉˍʽˁ˗˄ ˃ʷˍˊ˖˄ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ h ˃ʶʽ˖ʻʶʾ ˍ ̌ ˉˊˈʲ˂ʹ˃ʰ ˍ˖˄ ʰˊ˄ʹˍʽˁ˗˄ 

ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˖˄ ʰ˄ʻˊ˗ˉˇˎςh ˊˁˇˏʵʰˌΣ ʴύ ˋˍʹ˄ ʶʴˁʰˍʱˋˍʰˋʹ ˇˊʽʸˈ˄ˍʽ˖˄ ˁʰʽ˄ˇˍˈ˃˖˄ ˃ʷˍˊ˖˄ ʴʽʰ ˍʹ˄ 

˃ʶʾ˖ˋʹ ˍʹˌ ˇʵʽˁʺˌ ʻ˄ʹˋʽ˃ˈˍʹˍʰˌ ʰˊˁˇˏʵʰˌ ˁʰʽ ʵύ ˋˍʹ˄ ʰˉˈˁˍʹˋʹ ˁʰʽ ˔ˊʺˋʹ όʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ ˋˍʹ˄ ɳ˂˂ʱʵʰύ 

ʶʽʵʽˁ˗˄ ʰˉˇˍˊʶˉˍʽˁ˗˄ ˉˎˊˇˍʶ˔˄ʽˁ˗˄ ˁʰʽ ʱ˂˂˖˄ ˃ʷˋ˖˄ ʴʽʰ ˍʹ˄ ʵʽʰ˔ʶʾˊʽˋʹ ˉʶˊʽˋˍʰˍʽˁ˗˄ ʰˉ˗ʻʹˋʹˌ 

ʰˊˁˇˏʵʰˌ ̀  ʁ̀ ˎ˄ʻʺˁʶˌ ʁ ˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹˌ ˉˊˇˋʷʴʴʽˋʹˌ ̌ ʽˁʽˋ˃˗˄ ˁ  ̄ ˊˈˁ˂ʹˋʹˌ y ʹ˃ʽ˗˄Φ 

ɮˎˍˈ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˋˎ˄ˇ˕ʾʸʶˍʰʽ ˖ˌ ʰˁˇ˂ˇˏʻ˖ˌΥ ʰύ ˍʰ όсύ ˍˊˇ˔ʰʾʰ ʰˍˎ˔ʺ˃ʰˍʰ ˃ʶ ʻˏ˃ʰˍʰ ʰˊˁˇˏʵʶˌ ˉˇˎ 

ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˂ʶʽˍˇˎˊʴʾʰˌ ˍʹˌ ʁɮɳ ˋˍʹ˄ ˉʰ˂ʰʽʱ ˁʰʽ ˄ʷʰ ʶʻ˄ʽˁʺ ˇʵˈ ɮ˃ˎ˄ˍʰʾˇˎ- ɼ˂ʶʽʵʾˇˎ- 

ʊ˂˗ˊʽ˄ʰˌ όˉ˂ʷˇ˄ ˍ˖˄ мр ˉˇˎ ʶʾ˔ʰ˄ ˋʹ˃ʶʽ˖ʻʶʾ ˍʹ˄ ˉʶˊʾˇʵˇ нллм-нлмрύ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˍʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ ˃ʶ ˍʹ˄ 

ʶʴˁʰˍʱˋˍʰˋʹ ʶʽʵʽˁˇˏ ζʶʽˁˇ˄ʽˁˇˏη ˒ˊʱ˔ˍʹ ʰˉˇˍʶ˂ˇˏ˃ʶ˄ˇˎ ʰˉˈ ʰˁˇˎˋˍʽˁˇˏˌ ˁʰʽ ˇˉˍʽˁˇˏˌ ʰʽˋʻʹˍʺˊʶˌ ˁʰʽ 

ʰ˄ʰˁ˂ʰˋˍʺˊʶˌ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˁʰʻ˗ˌ ˁʰʽ ʰˉˈ ˉˊˇʶʽʵˇˉˇʽʹˍʽˁʷˌ ˉʽ˄ʰˁʾʵʶˌ ʴʽʰ ˍˇˎˌ ˇʵʹʴˇˏˌ ʲύ ˇʽ ʸʹ˃ʽʷˌ ˋˍʹ˄ 

ʴʶ˖ˊʴʽˁʺ ˉʰˊʰʴ˖ʴʺ ˁʰʽ ˇʽ ˉˊˇˋʶʴʴʾˋʶʽˌ ˋʶ ˇʽˁʽˋ˃ˇˏˌ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˍʹˁʰ˄ ʶʾˍʶ ˃ʰ ˍʰ ˋˎ˃ʲʰˍʽˁʱ ˉˊˇ˂ʹˉˍʽˁʱ 

˃ʷˍˊʰ ό˔ˇˊʺʴʹˋʹ ʹ˂ʶˁˍˊˇ˒ˈˊ˖˄ ˉʶˊʽ˒ˊʱ˅ʶ˖˄ ˁʰʽ ˋˁˏ˂˖˄ ˒ˏ˂ʰ˅ʹˌ ˁˇˉʰʵʽ˗˄ύ ʰ˂˂ʱ ˁʰʽ ˉʶˊʰʽˍʷˊ˖ 

ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˁʰʽ ˉ˂ʹˊˇ˒ˈˊʹˋʹ ̩ˍ˖˄ ˉʰˊʰʴ˖ʴ˗˄ ʵʽˁʰʽˇˏ˔˖˄ ʴʽʰ ˍˇ ˋˏˋˍʹ˃ʰκˁʰ˄ˇ˄ʽˋ˃ˈ ʰˉˇʸʹ˃ʽ˗ˋʶ˖˄ 

ˍˇˎ ɳɽɱɮΣ ˍʷ˂ˇˌ ʴύ ˋˍʽˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ʰˊˁˇˏʵʰˌ-ʰ˄ʻˊ˗ˉˇˎ ʶʽʵʽˁʱ ˋ ʁ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉˊˇˋʷʴʴʽˋʹˌ 

ʰˊˁˇˏʵ˖˄ ˋʶ ˇʽˁʽˋ˃ˇˏˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ ˉʽˇ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ʰ ʰˉˇˍˊʶˉˍʽˁʱ ˃ʷˋʰ ʴʽʰ 

ʰˊˁˇˏʵʶˌΦ ɱʶ˄ʽˁʺ ʶˁˍʾ˃ʹˋʹ ʶʾ˄ʰʽ ˈˍʽ ʹ ˉʰˊˇˎˋʾʰ ˁʰʽ ʵˊʱˋʹ ˍʹˌ ʁɮɳ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ʷˊʴˇˎ ʶʾ˔ʶ ʷ˄ʰ ʻʶˍʽˁˈ 

ʰ˄ˍʾˁˍˎˉˇ ˋˍʹ ˋˍʱˋʹ ˁʰʽ ʰ˄ʶˁˍʽˁˈˍʹˍʰ ˍ˖˄ ˍˇˉʽˁ˗˄ ˁˇʽ˄˖˄ʽ˗˄ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ˉʰˊˇˎˋʾʰ ˍʹˌ ʰˊˁˇˏʵʰˌ 

ˁʰʽ ˋˎ˄ʷʲʰ˂ʶ ˋˍˇ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ ˋʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈ ʲʰʻ˃ˈ ˃ʶˊʽˁʺ ʶ˅ˇˎʵʶˍʷˊ˖ˋʹ ˍ˖˄ όнύ ʰˉˈ ˍʽˌ όоύ ˉʽˇ 

ʲʰˋʽˁʷˌ ʰˉʶʽ˂ʷˌ ˋˍˇ˄ ˉ˂ʹʻˎˋ˃ˈ ˍˇˎ ʶʾʵˇˎˌΥ ˍʹ˄ ʰ˄ʻˊ˖ˉˇʴʶ˄ʺ ʻ˄ʹˋʽ˃ˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʰˊ˄ʹˍʽˁʺ ˋˍʱˋʹ ˍ˖˄ 

ˍˇˉʽˁ˗˄ ˁ ˇʽ˄˖˄ʽ˗˄ h ˉʷ˄ʰ˄ˍʽ ̀ ˍʹ˄ h ˊˁˇˏʵʰ. 
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Executive summary: 

The mixed BET όά.ŜŀǊ Emergency Response ¢ŜŀƳέύ under project LIFE ά!Ƴȅ.ŜŀǊέΣ consists of (6) members: 
(4) members ((1) biologist, (1) biologist and (2) field technicians from NGO KALLISTO (project partner) and (2) 
ƳŜƳōŜǊǎ ŦǊƻƳ 5L5!{ C[hwLb! όάChw9{¢έύ όǇŀǊǘƴŜǊ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘύ όόмύ ƘŜŀŘ ƻŦ ǘƘŜ CƻǊŜǎǘ {ŜǊǾƛŎŜ ŀƴŘ όмύ 
forester). Its interventions covered a period of about four years (from 3/2017 to 11/2020) for fifty (53) 
human-bear interactions events which occurred within the project area (average ~ 10 incidents /  year). 

 

A more detailed categorization of incidents gave the following frequency distribution: 11.5% related to road 
accident incidents, 25% related to total losses in agricultural production, 3.85% related to cases of poaching, 
3.85% related to cases of attack on humans (with injuries), 7.69% related to cases of bears disentanglement 
and finally 44.5 % related to cases of bears approaching residential areas (settlements ) at unusual times of 
the day and distances The BET interventions showed a first seasonal peak in summer (30.8% of cases) and a 
second (and more significant) peak in autumn (34.6% of cases). 

 
As a whole, this action has substantially contributed to the activation of procedures and mechanisms both in 
the transfer of know-how to specific reference groups and in the direct application of measures in order to 
reduce the problem of negative human-bear interactions. 

 
This result can be summarized as follows: a) the (6) road accidents with bear victims that occurred during the 
operation of OAE on the old and new national road Amynteon-Kleidi-Florina (on top of those (15) that had 
occurred in the period 2001-2015) were addressed with the installation of a special "virtual" fence consisting 
of acoustic sensors and optical reflectors respectively as well as warning signs for drivers b b) damage to 
agricultural production and approaches to settlements were addressed either with conventional preventive 
measures (provision of electric power fences and livestock guarding dogs) but also to further information of 
the beneficiary producers about subsidized preventive measures (such as power fences) through 
Environmental Measures of the current Rural Development programming period, end c) Bear-human 
interactions for the first time more specialized deterrents for bears. 

 
The general assessment is that the presence and action of the BET in the project had a positive impact on 
the attitude and tolerance of local communities regarding the presence of the bear and helped to achieve a 
satisfactory degree of partial neutralization of (2) of (3) most basic threats to the population of the species: 
anthropogenic mortality and the negative attitude of local communities towards the bear. 
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ɹΦ ʃˊˈ˂ˇʴˇˌΥ 

 
ɶ ˉʰˊˇˏˋʰ ʰ˄ʰ˒ˇˊʱ ˉʰˊʰʻʷˍʶʽ ʰ˄ʰ˂ˎˍʽˁʱ ˍ hʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˁʰʽ ˍ˖˄ ʶˉʶ˃ʲʱˋʶ˖˄ ˍʹˌ 

ζʁ˃ʱʵʰˌ ɯ˃ʶˋʹˌ ɳˉʷ˃ʲʰˋʹˌη όʁɮɳύ ʴʽʰ ˍʹ˄ ʵʽʰ˔ʶʾˊʽˋʹ ˉʶˊʽˋˍʰˍʽˁ˗˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ʰˊˁˇˏʵʰˌ ˁʰʽ 

ʰ˄ʻˊ˗ˉˇˎ ˋˍˇ ˉ˂ʰʾˋʽˇ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ ʶˎˊ˖ˉʰʿˁˇˏ ʷˊʴˇˎ LIFE άAmyBearέ όLIFE15NAT/GRκллммлуύ ˁʰʽ ˍʹˌ 

ʰ˄ˍʾˋˍˇʽ˔ʹˌ ʵˊʱˋʹˌ ˃ʶ ˁ˖ʵʽˁˈ όCпύ ό˃ʶ ˍʾˍ˂ˇ ζɽʶʽˍˇˎˊʴʾʰ ʁ˃ʱʵʰˌ ɯ˃ʶˋʹˌ ɳˉʷ˃ʲʰˋʹˌύ ˁʰʽ ʹ ˇˉˇʾʰ ʰˉˇˍʶ˂ʶʾ 

˃ʷˊˇˌ ̱ ʹˌ ʵʷˋ˃ʹˌ ʵˊʱˋʶ˖˄ ɻ ʽʰ̱̋ ˊʹˋʹˌ (concrete conservation actions). 

 
ɶ ˋˏ˄ʻʶˋʹ ˍʹˌ ζʁ˃ʱʵʰˌ ɯ˃ʶˋʹˌ ɳˉʷ˃ʲʰˋʹˌη όʁɮɳύ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇˎ ʷˊʴˇˎ ʶʾ˄ʰʽ ˃ʽˁˍʺ 

ˁʰʽ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈΥ όʰύ ʶʽʵʽˁˇˏˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˁʰʽ ˍʶ˔˄ʽˁˇˏˌ ˉʶʵʾˇˎ ˍʹˌ ˉɾɼʁ ζɼɮɽɽɹʅʆʍη ˃ʶ ˍʹ˄ ˋ˔ʶˍʽˁʺ 

ʶ˃ˉʶʽˊʾʰ ˁʰʽ ˍʶ˔˄ˇʴ˄˖ˋʾʰ ˋʶ ʻʷ˃ʰˍʰ ʵʽʰ˔ʶʾˊʽˋʹˌ ˉʶˊʽˋˍʰˍʽˁ˗˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ʰˊˁˇˏʵʰˌ-ʰ˄ʻˊ˗ˉˇˎ ˁʰʽ 

όʲύ ˋˍʶ˂ʷ˔ʹ ˁʰʽ ˉˊˇˋ˖ˉʽˁˈ ʰˉˈ ˍʹ˄ ɲκ˄ˋʹ ɲʰˋ˗˄ ʊ˂˗ˊʽ˄ʰˌ ˋˏ˃˒˖˄ʰ ˁʰʽ ˃ʶ ˍʰ ˉˊˇʲ˂ʶˉˈ˃ʶ˄ʰ ˋˍʰ ˋ˔ʶˍʽˁʱ 

ʱˊʻˊʰ όп ˁʰʽ рύ ˍˇˎ ʊɳɼ нтнκлт-02-нлмп ʲʱˋʶʽ ˍˇˎ ˇˉˇʾˇˎ ʻʶˋ˃ˇˉˇʽʺʻʹˁʶ ʶˉʾˋʹ˃ʰ ʹ ˂ʶʽˍˇˎˊʴʾʰ ˍʹˌ ʁɮɳ 

˖ˌ ˇˊʽʸˈ˄ˍʽˇˌ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ʵʽʰ˔ʶʾˊʽˋʹˌκʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˉʶˊʽˋˍʰˍʽˁ˗˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ʰˊˁˇˏʵʰˌ-ʰ˄ʻˊ˗ˉˇˎ 

ˋ ʁˈ˂ʶˌ ˍʽˌ ʴʶ˖ʴˊʰ˒ʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɳ˂˂ʱʵʰˌ ˃ ʁˉʰˊˇˎˋʾʰ ʰˊˁˇˏʵʰˌ (Ursus arctos). ɼʰʽ ˇ ̔ʵˏˇ 

ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇʽ ˒ ˇˊʶʾˌ ʁ ʾ˄ʰʽ ʁ ˍʰʾˊˇʽ ̀ ˍˇ ˎ ˉˈ ʶ˅ʷ˂ʽ˅ʹ ̫ ˊʴˇ LIFE15NAT/GR/001108. 

 
ɶ ˍʶ˂ʽˁʺ ˍʶ˔˄ʽˁʺ ʰ˄ʰ˒ˇˊʱ ˍʹˌ ʵˊʱˋʹˌ C4 ˉˇˎ ʰˁˇ˂ˇˎʻʶʾ ʴʽʰ ˍˇ ˒ˎˋʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ όпύ 

ˋˁʷ˂ʹΥ 

 
όʰύ ˉʰˊˇˎˋʾʰˋʹ ʲʰˋʽˁ˗˄ ʰˊ˔˗˄Σ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˁʰʽ ʰʽˍʾ˖˄ ˉˇˎ ˇʵʹʴˇˏ˄ ˃ʽʰ ʰˊˁˇˏʵʰ ˋˍˇ˄ ˄ʰ ʶˁʵʹ˂˗ˋʶʽ 

ˋˎ˃ˉʶˊʽ˒ˇˊʱ ʁ ˅̌̔ ˁʶʾ˖ˋʹˌΣ 

όʲύ ˉʰˊˇˎˋʾʰˋʹ ˋ ʁʰ˄ʰ˂ˎˍʽˁʺ ˉʽ˄ʰˁˇˉˇʽʹ˃ʷ˄ʹ ˃ˇˊ˒ʺ ˈ˂˖˄ ˍ˖˄ ˉʶˊʽˋˍʰˍʽˁ˗˄Σ ˈ˂˖˄ ˍ˖˄ ˁʰˍʹʴˇˊʽ˗˄Σ 

ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ʰ˄ʻˊ˗ˉˇˎ ʰˊˁˇˏʵʰˌ ˉˇˎ ˁ˂ʺʻʹˁʶ ˄ʰ ʵʽʰ˔ʶʽˊʽˋˍʶʾ ʺ ˄ʰ ˋˎ˃˃ʶˍʷ˔ʶʽ ˋˍʹ˄ ʵʽʰ˔ʶʾˊʽˋʹ ʹ 

˃ʽˁˍʺ ʁ˃ʱʵʰ ɯ˃ʶˋʹˌ ɳˉʷ˃ʲʰˋʹˌ όʁɮɳύ ˉˇˎ ˂ʶʽˍˇˏˊʴʹˋʶ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇˎ ˁˇʽ˄ˇˍʽˁˇˏ 

ʷˊʴˇˎ ˁʰʻ˗ˌ ˁ ʰʽ ˍ˖˄ h ˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ Σ 

όʴύ ˃ʽʰ ˉˇˋˇˍʽˁˇˉˇʽʹ˃ʷ˄ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˉʶˊʽˋˍʰˍʽˁ˗˄ ˁʰʽ ˍˇˎ ʲʰʻ˃ˇˏ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʶˌ ˍʹˌ 

ʶˁʱˋˍˇˍʶ ʁ ˉʷ˃ʲʰˋʹˌ όˉʶˊʽʴˊʱ˒ʶˍʰʽ ̀ ˍˇˎˌ h ˄˖ˍʷˊ˖ h ˄ʰ˂ˎˍʽˁˇˏˌ ̄ ʾ˄ʰˁʶˌ ̍ ˉˇˎ ̝ ˊʶʽʱʸʶˍʰʽύ 

όʵύ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˔ˊʺˋʹˌ ˁʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˍ˖˄ ʶʽʵʽˁ˗˄ ʰˉˇˍˊʶˉˍʽˁ˗˄ ˃ʷˋ˖˄ ˉˇˎ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ˍʰ ˇˉˇʾʰ ʰˉˇˁˍʺʻʹˁʰ˄ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇˎ ˁˇʽ˄ˇˍʽˁˇˏ ʷˊʴˇˎ ˁʰʽ ˍʹˌ 

ʵˊʱˋʹˌ C8 ό˃ʶ ˍʾˍ˂ˇΥ ζInstallation of special aversive means in hot-spots of human-bear interferenceη = 

ζɳʴˁʰˍʱˋˍʰˋʹ ʶʽʵʽˁ˗˄ ʰˉˇˍˊʶˉˍʽˁ˗˄ ˃ʷˋ˖˄ ˋʶ ˉʶˊʽˇ˔ʷˌ ˎ˕ʹ˂ʺˌ ˉʽʻʰ˄ˈˍʹˍʰˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ʰˊˁˇˏʵʰˌ - 

ʰ˄ʻˊ˗ˉˇˎΦύ 
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ɹɹΦ ɳʽˋʰʴ˖ʴʺΥ 

ʍˌ ˋˏʴˁˊˇˎˋʹ ˃ʶˍʰ˅ˏ ʰ˄ʻˊ˗ˉ˖˄ ˁʰʽ ʱʴˊʽ˖˄ ʸ˗˖˄ ˇˊʾʸʶˍʰʽ ˁʱʻʶ ˉʶˊʾˉˍ˖ˋʹ ˋˍʹ˄ ˇˉˇʾʰ ˎ˒ʾˋˍʰˍʰʽ ˁʱˉˇʽʰˌ 

˃ˇˊ˒ʺˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶˍʰ˅ˏ ʰ˄ʻˊ˗ˉˇˎ ˁʰʽ ʱʴˊʽˇˎ ʸ˗ˇˎ ˉˇˎ ˇʵʹʴʶʾ ˋʶ ʰˊ˄ʹˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ʶˉʾ ˍʹˌ 

ˁˇʽ˄˖˄ʽˁʺˌΣ ˇʽˁˇ˄ˇ˃ʽˁʺˌ ˁʰʽ ˉˇ˂ʽˍʽˋˍʽˁʺˌ ʸ˖ʺˌ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎΣ ʰ˂˂ʱ ˁʰʽ ʶˉʾ ˍʹˌ ˁʰˍʱˋˍʰˋʹˌ ʵʽʰˍʺˊʹˋʹˌ ˁʰʽ 

ˉˊˇˋˍʰˋʾʰˌ ̱ ˖˄ ̄ ˂ʹʻˎˋ˃˗˄ ̱ ʹˌ ɦ ʴˊʽʰˌ ˉʰ˄ʾʵʰˌ ̋  ̱ ˇˎ ̄ ʶˊʽʲʱ˂˂ˇ˄ˍˇˌ όWWF, 2005). 

 

ʁʽ ˉʶˊʽˉˍ˗ˋʶʽˌ ˋˎʴˁˊˇˏˋʶ˖˄ ˃ʶˍʰ˅ˏ ʰ˄ʻˊ˗ˉ˖˄ ˁʰʽ ʱʴˊʽʰˌ ˉʰ˄ʾʵʰˌ όʶʽʵʽˁʱ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍ˖˄ ˃ʶʴʱ˂˖˄ 

ˋʰˊˁˇ˒ʱʴ˖˄ύ ˒ʰʾ˄ʶˍʰʽ ˄ hʴʾ˄ˇ˄ˍʰʽ ˈ˂ˇ ˁʰʽ ˋˎ˔˄ˈˍʶˊʶˌ ˍ hˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˁʰʽ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ˄ h

ʰˉʰˋ˔ˇ˂ˇˏ˄ ʷ˄ˍˇ˄ʰ ˍˈˋˇ ˍʽˌ ˍˇˉʽˁʷˌ ˁˇʽ˄˖˄ʾʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ʶˁʵʹ˂˗˄ˇ˄ˍʰʽ ˈˋˇ ˁʰʽ ˍʽˌ ʰˊ˃ˈʵʽʶˌ ʴʽʰ ˍʹ˄ 

ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʺκʵʽʰ˔ʶʾˊʽˋʺ ̱ ˇˎˌ ̌ ˊʴʰ˄˗ˋʶʽˌ ˁ ʰʽ ˁ ˊʰˍʽˁˇˏˌ ˒ ˇˊʶʾˌΦ 

 
ɶ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˍʹˌ ʰˊˁˇˏʵʰˌ ˃ ʁˍˇ˄ ʱ˄ʻˊ˖ˉˇ ʰˉˇˍʶ˂ʶʾ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˉˇˎ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋ ʁˈ˂ʶˌ ˍʽˌ 

ˉ˂ʹʻˎˋ˃ʽʰˁʷˌ ˉˎˁ˄ˈˍʹˍʶˌ ˍˇˎ ʶʾʵˇˎˌΣ ˈ˃˖ˌΣ ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ˋˎ˔˄ʺ ˈˍʰ˄ ˋʶ ˃ʽʰ ʵʶʵˇ˃ʷ˄ʰ ˉʶˊʽˇ˔ʺ 

ʵʽʰʲʽˇˏ˄   ʰˊʽʻ˃ʹˍʽˁʱ   ˃ ʶʴʰ˂ˏˍʶˊˇʽ   ̄ ˂ʹʻˎˋ˃ˇʾ ˍˇˎ   ʶʾʵˇˎˌ   (Smith   et   al. 2005). ɾʽʰ   ̀ ˎ˃ˉʶˊʽ˒ˇˊʱ 

ζʶ˅ˇʽˁʶʾ˖ˋʹˌη ̱ ʹˌ h ˊˁˇˏʵʰˌ ˉʰˊˈ˂ʰ h ˎˍʱ ˃ ˉˇˊʶʾ ˄ʰ ʶ˃˒ʰ˄ʽˋˍʶʾ ̀  ʁ̌ ˉˇʽˇʵʺˉˇˍʶ y ˗ˇ ʷˊ˔ʶˍʰʽ ̀  ʁ̀ ˎ˔˄ʺ ˁ ʰʽ 

ˁˇ˄ˍʽ˄ʺ ʶˉʰ˒ʺ ˃ʶ ˍˇ˄ ʰ˄ʻˊ˗ˉʽ˄ˇ ˉʰˊʱʴˇ˄ˍʰ ˁʰʽ ʰˎˍˈ 

˔˖ˊʾˌ ˄ʰ ˉˊˇˁˏˉˍˇˎ˄ ˁʱˉˇʽʰ ʰˊ˄ʹˍʽˁʱ ʶˊʶʻʾˋ˃ʰˍʰ ˉˊˇˌ 

ˍˇ ʶˁʱˋˍˇˍʶ ʱˍˇ˃ˇ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˉˇˎ ʶ˃˒ʰ˄ʾʸʶʽ ʰˎˍʺ 

ˍ ́ ˋˎ˃ˉʶˊʽ˒ˇˊʱΣ ˖  ̩ ˍ ̌ ʰˉˇˍʷ˂ʶˋ˃ʰ ʰˎˍʺˌ ˍʹˌ 

ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌΦόSmith, Herrero & Debruyn 2005). 

 
ʁʽ ˉʽʻʰ˄ˈˍʹˍʶˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ʰˎ˅ʱ˄ˇ˄ˍʰʽ ˈˍʰ˄ ˋʶ ˃ʾʰ 

ˉʶˊʽˇ˔ʺ ˎˉʱˊ˔ˇˎ˄ ζʶ˅ˇʽˁʶʽ˖˃ʷ˄ʰηκζˉˊˇʲ˂ʹ˃ʰˍʽˁʱη 

ʱˍˇ˃ʰ ʰˉˈ ʷ˄ʰ˄ ʵʶʵˇ˃ʷ˄ˇ ˉ˂ʹʻˎˋ˃ˈ. ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ 

ˍʹˌ ˁʰ˒ʷ ʰˊˁˇˏʵʰˌ ʹ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ʰˍˈ˃˖˄ ˃ʶ 

ˍʱˋʶʽˌ ˄ hʶˁʵʹ˂˗ˋˇˎ˄ ˃ʽʰ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ζʶ˅ˇʽˁʶʾ˖ˋʹˌη 

ʵʶ˄ ʶʾ˄ʰʽ ʶˏˁˇ˂ʰ ˉˊˇˋʵʽˇˊʾˋʽ˃ʹ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˉˇ˂˂ˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˍʰˎˍˈ˔ˊˇ˄ʰ ˈˉ˖ˌ ˂Φ˔Φ Υ 

ʰύʹ ʹ˂ʽˁʽʰˁʺ ˁ˂ʱˋʹ ˍˇˎ ʸ˗ˇˎΣ ʲύ ʹ ʶ˄ ʴʷ˄ʶʽ ˇˉˇˊˍˇˎ˄ʽˋˍʽˁʺ ˋˍˊʰˍʹʴʽˁʺ ˍˇˎ ʶʾʵˇˎˌ ʴύ ʹ ʽʵʽˇˋˎʴˁˊʰˋʽʰˁʺ 

ˍˇˎ ˋˎ˃ˉʶˊʽ˒ˇˊʱΣ ʵύ ˍˇ ˒ˏ˂ˇ ˁʰʽ ʹ ˉʰˊˇˎˋʾʰ ˄ʶˇʴ˄˗˄ ς  ́˄ʶˇʴ˄ʽˁʺ ˉˊˇˋˍʰˋʾʰ ʰˉˈ ˍˇ ʻʹ˂ˎˁˈ ʶʾ˄ʰʽ ʷ˄ʰˌ 

ʶʽʵʽˁˈˍʶˊˇˌ ˉʰˊʱʴ˖˄Σ ʵύ ʹ ˉ˂ʹʻˎˋ˃ʽˁʺ ʵˇ˃ʺΣ ʶύ ʹ ˉʰˊˇˎˋʾʰ ʶˏˁˇ˂ʰ ˉˊˇˋʲʱˋʽ˃˖˄ ʰ˄ʻˊ˖ˉˇʴʶ˄˗˄ ˉʹʴ˗˄ 

ˍˊˇ˒ʺˌ ˁ ˂ˉΦ όʲ˂Φ ˒ ˖ˍˇʴˊʰ˒ʾʰύ 

ɶ ʰˎ˅ʹ˃ʷ˄ʹ ˋˎ˔˄ˈˍʹˍʰ ʶˉʰ˒ʺˌ ʰˎˍ˗˄ ˍ˖˄ ʰˍˈ˃˖˄ ˃ ʁˍˇ˄ ʱ˄ʻˊ˖ˉˇ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʽʵʽʰʾˍʶˊ˖˄ 

ʴʽʰ ˍˇ ʶʾʵˇˌ ʵʽʰˍˊˇ˒ʽˁ˗˄ ʺ ˁʰʽ ʱ˂˂˖˄ ˋˎ˄ʹʻʶʽ˗˄ ˉˇˎ ˇʵʹʴˇˏ˄ ˋˍʹ˄ ʶ˅ˇʽˁʶʾ˖ˋʺ ˍˇˎ ˃ʶ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ 

ˉʰˊˇˎˋʾʰ ʺ ˍʹ˄ ʰ˄ˇ˔ʺ ˍˇˎ ˋʶ ʰˎˍʺΣ ˃ʶ ˋˁˇˉˈ ˄ʰ ʶˉ˖˒ʶ˂ʹʻʶʾ ˍˇˎ ˁʷˊʵˇˎˌ όʶˏˁˇ˂ʹˌ ˍˊˇ˒ʽˁʺˌ ˉʹʴʺˌΣ ˉΦ˔Φ 

ʰˉˈ ˁ ʱʵˇˎˌ h ˉˇˊˊʽ˃˃ʱˍ˖˄ύ ̄ ˇˎ ˎˉʶˊˍʶˊʶʾ ̱ ˖˄ h ˊ˄ʹˍʽˁ˗˄ ʁ ˉʽˉˍ˗ˋʶ˖˄ h ˎˍʺˌ ̱ ʹˌ h ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌΦ 

 
ɶ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ζʶ˅ˇʽˁʶʾ˖ˋʹˌη ˃ʶˍʰʵʾʵʶˍʰʽ ˖ˌ ʷ˄ʰ ʲʰʻ˃ˈ ˋˍʽˌ ʰˊˁˇˏʵʶˌ ˃ʷˋ˖ ˍʹˌ ʶˉʾˁˍʹˍʹˌ ʶˁ˃ʱʻʹˋʹˌ 

ʰˉˈ ʴʶ˄ʽʱ ˋʶ ʴʶ˄ʽʱ όˋˎ˄ʺʻ˖ˌ ʰˉˈ ˍˇ ʻʹ˂ˎˁˈ ˋˍʰ ˄ʶˇʴ˄ʱύΦ ʍˋˍˈˋˇ ʹ ˔ˊʺˋʹ ˍˇˎ ˈˊˇˎ ζˉˊˇʲ˂ʹ˃ʰˍʽˁˈ ʸ˗ˇη 

ʻʰ ˉˊʷˉʶʽ ˄ʰ ʴʾ˄ʶˍʰʽ ˃ʶ ˉˊˇˋˇ˔ʺ ˁʰʽΣ ˉˊʽ˄ ʰˉˈ ˍˇ ˔ʰˊʰˁˍʹˊʽˋ˃ˈ ʶ˄ˈˌ ʸ˗ˇˎ ˖ˌ ˍʷˍˇʽˇ ˁʰʽ ˍʹ˄ ʶˉʰˁˈ˂ˇˎʻʹ 

ʵʽʰ˔ʶʽˊʽˋˍʽˁʺ ˉˊʰˁˍʽˁʺ ˉˇˎ ʻ  hʶˉʽ˂ʶʴʶʾ ʴʽʰ ˍʹ˄ ʶˉʾ˂ˎˋʹ ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌΣ ʻ  hˉˊʷˉʶʽ ˄ h˂ʰ˃ʲʱ˄ʶˍʰʽ 

ˎˉˈ˕ʹ ˈˍʽ ˇˉˇʽˇʵʺˉˇˍʶ ʱˍˇ˃ˇ ʶ˄ˈˌ ˉ˂ʹʻˎˋ˃ˇˏ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˄ʰ ʷˊʻʶʽ ˋʶ ʶˉʰ˒ʺ ˃ʶ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ ˁʰˍʱ ˍʹ˄ 

ʰ˄ʰʸʺˍʹˋʺ ̱ ˇˎ ɹ ʽʰ ̄ ˊˈˋʲʰˋʹ ̀  ʁ̱ ˊˇ˒ʺΣ ʶ˄ʵʽʰʾˍʹ˃ʰ ʺ ˄ ʶˊˈΦ 



[6] 

 

 

ʆʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʵʶˁʰʶˍʾʰ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˉ˂ʹʻˎˋ˃ʽʰˁʺˌ ʰ˄ʱˁʰ˃˕ʹˌ ˍˇˎ ʶʾʵˇˎˌ 

ˁʰ˒ʷ ʰˊˁˇˏʵʰ όUrsus arctosύ ˁˎˊʾ˖ˌ ˋˍˇ˄ ʵˎˍʽˁˈ ˉˎˊʺ˄ʰ ʶ˅ʱˉ˂˖ˋʹˌ ˍˇˎ ʶʾʵˇˎˌ όʶˎˊˏˍʶˊʹ ˇˊˇˋʶʽˊʱ ˍʹˌ 

ʃʾ˄ʵˇˎύ ˁʰʽ ˁˎˊʾ˖ˌ ˋ ʁˍˇ˃ʶʰˁʺ ˁ˂ʾ˃ʰˁʰ ʴʶʴˇ˄ˈˌ ˉˇˎ ʰ˒ʶ˄ˈˌ ʶ˅˖ʻʶʾ ʱˍˇ˃ʰ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˋ ʁʵʽʰˋˉˇˊʱ 

ˁʰʽ ʰ˄ʰʸʺˍʹˋʹ ˄ʷ˖˄ ˉʶˊʽˇ˔˗˄ ʶʴˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ʰ˒ʶˍʷˊˇˎ ʰˎ˅ʱ˄ʶʽ ˍʹ˄ ˋˎ˔˄ˈˍʹˍʰ ˍ˖˄ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˖˄ 

˃ ʁ̱ ˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ ˍʹˌ ˎ ˉʰʾʻˊˇˎΦ 

ʆ ̌ʴʶʴˇ˄ˈˌ ˍʹˌ ʶˉʰ˄ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ʰˊˁˇˏʵʰˌ ˋ ʁˍˇ˃ʶʾˌ ʽˋˍˇˊʽˁʺˌ ˉʰˊˇˎˋʾʰˌ ˍˇˎ ʶʾʵˇˎˌ, ˉˊˇˋʵʾʵʶʽ 

ʽʵʽʰʾˍʶˊʹ ʲʽˇ-ʴʶ˖ʴˊʰ˒ʽˁʺ ˋʹ˃ʰˋʾʰ ˁʰʽ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍ ̌ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʶʾʵˇˌ ˋˍˇ ʲʰʻ˃ˈ ˉˇˎ 

ˉˊˇʵʽʰʴˊʱ˒ˇ˄ˍʰʽ ˋˎ˄ʻʺˁʶˌ ʶ˄ʵʽʰʽˍʺ˃ʰˍˇˌ ʴʽʰ ˃ʽʰ ˉʽˇ ˃ˈ˄ʽ˃ʹ ʶʴˁʰˍʱˋˍʰˋʹ ʶ˄ˈˌ ˃ʽˁˊˇˏ ˃ʶˍʰ-ˉ˂ʹʻˎˋ˃ˇˏ 

ˁʰʻ˗ˌ ˁʰʽ  ́ˉˊˇˇˉˍʽˁʺ ˍʰˎˍˇˉˇʾʹˋʹˌ ˁʰʽ ʵʽʰˍʺˊʹˋʹˌ ˃ʽʰˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ ˋˏ˄ʵʶˋʹˌ ˃ ʁˍˇ˄ ˃ʹˍˊʽˁˈ 

ˉ˂ʹʻˎˋ˃ˈ όˉ˂ʹʻˎˋ˃ˈ ˉˊˇʷ˂ʶˎˋʹˌ ς source population) ʰ˂˂ʱ ˁʰʽ ˍˇˎˌ ʴʶʽˍ˄ʽʱʸˇ˄ˍʶˌ ˍˇ˃ʶʾˌ ˃ˈ˄ʽ˃ʹˌ 

ˉʰˊˇˎˋʾʰˌ ̱ ˇˎ ʁ ʾʵˇˎˌΦ 

 
ʍˋˍˈˋˇΣ ˂ˈʴ˖ ˍʹˌ ˄ʷʰˌ ˁʰˍʱˋˍʰˋʹˌ ˉˇˎ ʵʽʰ˃ˇˊ˒˗ʻʹˁʶ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʽʰˌ ˉ˂ʹʻˎˋ˃ʽʰˁʺˌ ʵˎ˄ʰ˃ʽˁʺˌ ˋʶ 

ˁ˂ʾ˃ʰˁʰ мрʶˍʾʰˌΣ ˍˈˋˇ ˋˍʽˌ ˉʶˊʽˇ˔ʷˌ ʶˉʰ˄-ʰˉˇʾˁʹˋʹˌ ˈˋˇ ˁʰʽ ˋˍʽˌ ˉʶˊʽˇ˔ʷˌ ˃ˈ˄ʽ˃ʹˌ ˉʰˊˇˎˋʾʰˌ ˍˇˎ ʶʾʵˇˎˌΣ 

 ́ ˋˎ˄ˏˉʰˊ˅ʹ ˍʹˌ ʰˊˁˇˏʵʰˌ ˃ ʁ ˍˇ˄ ʰ˄ʻˊ˗ˉʽ˄ˇ ˉʰˊʱʴˇ˄ˍʰ ʵʶ˄ ʶʾ˄ʰʽ ˉʱ˄ˍʰ ˔˖ˊʾˌ ˉˊˇʲ˂ʺ˃ʰˍʰΦ ɶ 

ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ʰˎˍʺ ʴʾ˄ʶˍʰʽ ʰˁˈ˃ʹ ˉʽˇ ˉˊˇʲ˂ʹ˃ʰˍʽˁʺ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ʰ˒ʶ˄ˈˌ ˍʹˌ ˋˎ˄ʶ˔ʽʸˈ˃ʶ˄ʹˌ ʵʽʱˋˉʰˋʹˌ 

όʰˉˈ ʰ˄ʻˊ˖ˉˇʴʶ˄ʺ ʰʾˍʽʰύ ˍˇˎ ʶ˄ʵʽʰʽˍʺ˃ʰˍˇˌ ˍʹˌ ʰˊˁˇˏʵʰ ˃ ʁ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ h ʲˊʾˋˁʶˍʰʽ ˈ˂ˇ ˁʰʽ 

ˉʶˊʽˋˋˈˍʶˊˇ ʶˁˍʶʻʶʽ˃ʷ˄ʹ ˋʶ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ˁʽ˄ʵˏ˄ˇˎˌ ˁʰʽ ʰ˒ʶˍʷˊˇˎ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ʰ˂˂ʰʴʺˌ ˔ˊʺˋʶ˖˄ ʴʺˌ 

ˋˍʹ˄ ʹ˃ʽˇˊʶʽ˄ʺ ˁʰʽ ˉʶʵʽ˄ʺ ʸ˗˄ʹ ˍ˖˄ ˉʶˊʽˇ˔˗˄ ˃ˈ˄ʽ˃ʹˌ ˉʰˊˇˎˋʾʰˌ ˍˇˎ ʶʾʵˇˎˌ ˉˇˎ ʵʹ˃ʽˇˏˊʴʹˋʶ ˄ʷʰ 

ʵʶʵˇ˃ʷ˄ʰ ˁ ʰʽ ̀ ˎ˄ʻʺˁʶˌ ˖ˌ ̄ ˊˇˌ ̱  ẖ ˊˇ˒ʽˁʱ ʵʽʰʻʷˋʽ˃ʰΦ 

ɳʾ˄ʰʽ ʴʶʴˇ˄ˈˌ ˈˍʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰΣ ˈ˂ˇ ˁʰʽ ˉʽˇ ˋˎ˔˄ʱ ˇʽ ʰˊˁˇˏʵʶˌ ˉʷ˒ˍˇˎ˄ ʻˏ˃ʰˍʰ ʵˎˋʰˊʶˋˍʹ˃ʷ˄˖˄ 

ˉʰˊʰʴ˖ʴ˗˄Σ ˁʰʽ ˂ʰʻˊˇˁˎ˄ʹʴ˗˄ όˁʰˍʱ ˃ʷˋˇ ˈˊˇ 12 ʸ˗ʰ ʶˍʹˋʾ˖ˌ ς  ̌ ʰˊʽʻ˃ˈˌ ʰˎˍˈˌ ʻʶ˖ˊʶʾˍʰʽ 

ˎˉˇʶˁˍʽ˃ʹ˃ʷ˄ˇˌ- ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ʶʾ˄ʰʽ ˍˊʽˉ˂ʱˋʽˇˌ όServheenΣ мффпΣ нллпύ ˂ˈʴ˖ ˍ˖˄ ʶˉˇ˔ʽˁ˗˄ ʸʹ˃ʽ˗˄ 

ˉˇˎ ̄ ˊˇˁʰ˂ˇˏ˄ ˋˍʹ˄ ̄ ʰˊʰʴ˖ʴʺ ̀ ʶ ʰ˄ʰʸʺˍʹˋʹ ̱ ˊˇ˒ʺˌΦ όɾʶˊˍʸʱ˄ʹˌ Ŝǘ al. 2020). 

 

 

1. ɼʰˍʹʴˇˊʾʶˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˖˄ ʰˊˁˇˏʵʰˌςh ˄ʻˊ˗ˉˇˎ ˁʰʽ ʲʰˋʽˁʱ ʰʾˍʽʰ 
ˁʰʽ ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱΥ 

 
ʁʽ ˋˎʴˁˊˇˏˋʶʽˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˉ˂ʹʻˎˋ˃˗˄ ʰˊˁˇˏʵʰˌ ˁʰʽ ʰ˄ʻˊ˗ˉˇˎ ʰˉˇˍʶ˂ˇˏ˄ ʴʶʴˇ˄ˈˌ ˋʶ ˈ˂ˇ ˍˇ ʶˏˊˇˌ 

ʶ˅ʱˉ˂˖ˋʹˌ ˍˇˎ ʶʾʵˇˎˌ ˋʶ ˇˉˇʽʰʵʺˉˇˍʶ ˔˗ˊʰ ˁʰʽ ʺˉʶʽˊˇ ʶˉʽʲʽ˗˄ʶʽΦ ʆˇ ʴʶʴˇ˄ˈˌ ʰˎˍˈ ʶʾ˄ʰʽ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ 

ˋˎ˄ʶ˔ˇˏˌ ʰˏ˅ʹˋʹˌ ˁʰʽ ʶˉʷˁˍʰˋʹˌ ˍˇˎ ʰ˄ʻˊ˗ˉʽ˄ˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˁʰʽ ˎˉˇʵˇ˃˗˄Σ ˍʹˌ ʰ˂˂ʰʴʺˌ ˔ˊʺˋʶ˖˄ ʴʹˌΣ 

ˍʹˌ ˁʰˍʱ ˉʶˊʾˉˍ˖ˋʹ ˉ˂ʹʻˎˋ˃ʽʰˁʺˌ ʰ˄ʱˁʰ˃˕ʹˌ ˍˇˎ ʶʾʵˇˎˌ ˋ ʁ ˍˇˉʽˁʺ ˁ˂ʾ˃ʰˁʰΦ ʁ ̔ ˁˏˊʽʶˌ ˃ˇˊ˒ʷˌ 

ˋˏʴˁˊˇˎˋʹˌ ʁ ʾ˄ʰʽ ̌  ̔ʁ ˅ʺˌ (Linnell, Steuer, Odden, Kaczensky, & Swenson 2002): 

 
¶ ɼˍʹ˄ˇˍˊˇ˒ʾʰΥ ʹ ʻʺˊʶˎˋʹ ʸ˖ʽˁˇˏ ˁʶ˒ʰ˂ʰʾˇˎ ʰˉˇˍʶ˂ʶʾ ʽʵʽʰʾˍʶˊʰ ʵʽʰʵʶʵˇ˃ʷ˄ʹ ˃ˇˊ˒ʺ ˋˏʴˁˊˇˎˋʹˌΦ 

ʃˇʽˁʾ˂ʰ ʁ ʾʵʹ ̍ ˉ˖ˌ ̡ ˇˇʶʽʵʺΣ ʱ˂ˇʴʰΣ h ʽʴˇˉˊˈʲʰˍʰ ʰˉˇˍʶ˂ˇˏ˄ ̱  ̌ˁ ʾ˄ʹˍˊˇΦ 

¶ ɾʶ˂ʽˋˋˇˁˇ˃ʾʰ: ˇʽ ʸʹ˃ʽʷˌ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ ʰˊˁˇˏʵʶˌ ˋʶ ˃ʶ˂ʾˋˋʽʰ ʶʾ˄ʰʽ ˋˎ˔˄ˈ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˁʰʽ ˇʽ 

ʶˉʽˉˍ˗ˋʶʽˌ ̱ ˇˎˌ ̝ ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ̟  ̩̀ ʹ˃ʰ˄ˍʽˁʷˌ ɹ ʽʰ ̱ ʹ˄ ̌ ʽˁˇ˄ˇ˃ʾʰ ̱ ˖˄ ̱ ˇˉʽˁ˗˄ ˁ ˇʽ˄˖˄ʽ˗˄Φ 

¶ ɼʰ˂˂ʽʷˊʴʶʽʶˌΥ ˇʽ ʶˉʽˋˁʷ˕ʶʽˌ ˍʹˌ ʰˊˁˇˏʵʰˌ ˋʶ ˇˉ˖ˊ˗˄ʶˌ ˁʰʽ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ʴʽʰ ˍˊˇ˒ˇ˂ʹ˕ʾʰ ʶʾ˄ʰʽ 

ʶˉʾˋʹˌ ʵʽʰʵʶʵˇ˃ʷ˄ʶˌΣ ʰ˂˂ʱ ˈ˔ʽ ʶ˅ʾˋˇˎ ˁʰ˂ʱ ˁʰˍʰʴʶʴˊʰ˃˃ʷ˄ʶˌ ˈˋˇ ʰˎˍʷˌ ˋˍʹ˄ ˁˍʹ˄ˇˍˊˇ˒ʾʰ ˁʰʽ ˍʹ˄ 

˃ʶ˂ʽˋˋˇˁˇ˃ʾʰΦ 



[7] 

 

 

1. ̱ ʹ˄ ̄ ˂ʹʻˎˋ˃ʽˁʺ h ˄ʱˁʰ˃˕ʹ ̱ ˇˎ ʶʾʵˇˎˌ ̀  ʁ̌ ˊʽˋ˃ʷ˄ʶˌ ̄ ʶˊʽˇ˔ʷˌ ̱ ʹˌ ˁ ʰˍʰ˄ˇ˃ʺˌ ̱ ˇˎΦ 

2. ˍʹ˄ ˁʰˍʱˋˍʰˋʹ ˁʰʽ ˍˊˇ˒ʽˁʺ ˋˍʱʻ˃ʹ ˍˇˎ ˒ˎˋʽˁˇˏ ʵʰˋˇʴʶ˄ˇˏˌ ʶ˄ʵʽʰʽˍʺ˃ʰˍˇˌ ό˔ʰ˃ʹ˂ʺ ˋ ʁˉˇ˂˂ʷˌ 

ˉʶˊʽˉˍ˗ˋʶʽˌ ˂ ˈʴ˖ ˎ ˉˇʲʱʻ˃ʽˋʹˌ ʺ ̝ ʰ˃ʹ˂ʺˌ ̄ ˇʽˁʽ˂ˈˍʹˍʰˌύΦ 

3. ˍʽˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʶˉʶ˃ʲʱˋʶʽˌ ˉˇˎ ʵʽʰˍʰˊʱˋˋˇˎ˄ ˍˇ˄ ˁˏˁ˂ˇ ˁʰʽ ˍʽˌ ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˍˇˎ ʸ˗ˇˎ  ̋ʰˉˇˁˈˉˍˇˎ˄ 

ˉ˂ʹʻˎˋ˃ʽˁʷˌ ̌ ˃ʱʵʶˌ όˁʰˍʱˍ˃ʹˋʹ ̡ ʽˈˍˇˉˇˎ h ˉˈ ˃ ʶʴʱ˂ʰ ʷˊʴʰ ˎˉˇʵˇ˃˗˄ ˁ ˂ˉύΦ 

4. ˍʹ˄ ʶˊʺ˃˖ˋʹ ˍʹˌ ˎˉʰʾʻˊˇˎ ˁʰʽ ˍʹ˄ ζʶ˄ˋ˖˃ʱˍ˖ˋʹη ˍ˖˄ ˇʽˁʽˋ˃˗˄ ˋˍʹ ʵʰˋˇʴʶ˄ʺ ʸ˗˄ʹ ˉˇˎ ʰˉˇˍʶ˂ʶʾ 

ʲʽˈˍˇˉˇ ʴʽʰ ̱ ʹ˄ h ˊˁˇˏʵʰ όˍʰ ̄ ʰ˂ʽˈˍʶˊʰ ̝ ˊˈ˄ʽʰ ̌  ʵʽʰ˔˖ˊʽˋ˃ˈˌ ʺˍʰ˄ ̄ ʽˇ ̀ ʰ˒ʺˌύΦ 

5. ̱  ̌ɹ ʶʴˇ˄ˈˌ ̍ ˍʽ ̌  ̔̌ ʽˁʽˋ˃ˇʾ ˂ ʶʽˍˇˎˊʴˇˏ˄ ̄ ˂ʷˇ˄ ˃  ʁ̱  ́˄ ʷʰ h ˎˍʺ ̝ ˖ˊˇʵʽʱˍʰ˅ʹ ̟  ̩̱ ˊˇ˒ʽˁʷˌ ˄ ʹˋʾʵʶˌΦ 

6. ˍʹ˄ ʰ˂˂ʰʴʺ ˔ˊʺˋʶ˖˄ ʴʹˌ όˋˍʹ˄ ʹ˃ʽˇˊʶʽ˄ʺ ˉʶʵʽ˄ʺ ʸ˗˄ʹύ ˁʰʽ ˂ˈʴ˖ ˍˇˎ ʶˎ˄ˇʿˁˇˏ ˁʰʻʶˋˍ˗ˍˇˌ ˍ˖˄ 

ʶˉʽʵˇˍʺˋʶ˖˄ ˃ʶ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ʵʹ˃ʹˍˊʽʰˁ˗˄ ˁʰʽ ʱ˂˂˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ όʹ˂ʾʰ˄ʻˇˌ ˁΦ˂ˉΦύ ˍˊˇ˒ʽˁʱ ʶ˂ˁˎˋˍʽˁ˗˄ 

ʴʽʰ ̱ ʹ˄ h ˊˁˇˏʵʰ ˁ ʰʽ ̱ ʷ˂ˇˌΣ 

7. ̱ ʹ˄ ʁ ˁˉʰʾʵʶˎˋʹ ʁ ˉˈ˃ʶ˄˖˄ ɹ ʶ˄ʶ˗˄ h ˊˁˇˏʵ˖˄ h ˉˈ ̱ ˇˎˌ ɹ ʶ˄˄ʺˍˇˊʷˌ ̱ ˇˎˌ ̀ ˍʹ˄ ʾ ʵʽʰ ̀ ˎ˃ˉʶˊʽ˒ˇˊʱΦ 

¶ ɸʹˊʰ˃ʰˍʽˁʱ ʶʾʵʹ:  ́ʻʺˊʶˎˋʹ ʱʴˊʽ˖˄ ˇˉ˂ʹ˒ˈˊ˖˄ ʰˉˈ ʰˊˁˇˏʵʶˌ ʰˉˇˍʶ˂ʶʾ ʰˁˈ˃ʹ ʷ˄ʰ ˉʶʵʾˇ 

ˋˏʴˁˊˇˎˋʹˌ ̱ ˇˎ ʁ ʾʵˇˎˌ ˃  ʁ̱ ˇ˄ ɦ ˄ʻˊ˖ˉˇΦ 

¶ ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ʰˊˁˇˏʵʰˌ-ʰ˄ʻˊ˗ˉˇˎ: ʶˉʽʻʷˋʶʽˌ ʰˊˁˇˏʵʰˌ ˋ ʁʰ˄ʻˊ˗ˉˇˎˌ ʰˉˇˍʶ˂ˇˏ˄ ʰˊˁʶˍʱ 

ˋˉʱ˄ʽˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˋˍʹ˄ ɳˎˊ˗ˉʹ ʰ˂˂ʱ ˉʶˊʽˋˍʰˋʽʰˁʱ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˁʱˉˇʽʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʶʽʵʽˁʱ ˋˍʹ 

ʅˁʰ˄ʵʽ˄ʰʲʾʰΦ (Bombieri et al. 2019). 

1.1. ɰʰˋʽˁʱ ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱ-ʰʽˍʽˇ˂ˇʴʾʰ ̄ ˊˇˋʶʴʴʾˋʶ˖˄ h ˊˁˇˏʵ˖˄ ̀  ʁ̌ ʽˁʽˋ˃ˇˏˌ : 
 

ʅˍʹ˄ ɳ˂˂ʱʵʰΣ ˍ ̌ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˉˊˇˋʷʴʴʽˋʹˌ ʰˊˁˇˏʵ˖˄ ˋ ʁ ˇʽˁʽˋ˃ˇˏˌ  ̋ κˁʰʽ ˁʰˍˇʽˁʹ˃ʷ˄ʶˌ ʸ˗˄ʶˌ 

ˉʰˊʰˍʹˊʶʾˍʰʽ ˉʽˇ ˋˎˋˍʹ˃ʰˍʽˁʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ уʶˍʾʰΦ ɾʽʰ ˋˎʴˁˊʽˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʰˎˍˇˏ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˃ʰˌ 

ˇʵʹʴʶʾ ˄ ʰ ʵʽʰˁˊʾ˄ˇˎ˃ʶ ̱  hʁ ˅ʺˌ ˁˇʽ˄ʱ ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱ: 

 
 

ʆ ̌̄ ˇ˂ˎˋˏ˄ʻʶˍˇ h ˎˍˈ ˒ ʰʽ˄ˈ˃ʶ˄ˇ ʁ ˄ʽˋ˔ˏʶˍʰʽ ̀  ʁ̀ ˔ʷˋʹ ˃  ʁ̱ ˇˎˌ ʁ ˅ʺˌ ̡ ʰˋʽˁˇˏˌ ̄ ʰˊʱʴˇ˄ˍʶˌ: 

 

1. ˍʹ˄ ˋʰ˒ʺ ʶˉˇ˔ʽˁˈˍʹˍʰ ˁʰʽ ʶˉʰ˄ʰ˂ʹˉˍʽˁˈˍʹˍʰ όˁˎˊʾ˖ˌ ˁʰˍʱ ˍˇˎˌ ʻʶˊʽ˄ˇˏˌ ˃ʺ˄ʶˌ ˇˉˈˍʶ ˁʰʽ ˋˎ˃ˉʾˉˍʶʽ 

ʰ˒ʶ˄ˈˌ  ́˖ˊʾ˃ʰ˄ˋʹ ˉˇ˂˂˗˄ ʶʽʵ˗˄ ˇˉ˖ˊˇ˒ˈˊ˖˄ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˁˇ˄ˍʱ  ̋˃ʷˋʰ ˋ ʁˇʽˁʽˋ˃ˇˏˌ ˁʰʽ ʰ˒ʶˍʷˊˇˎ 

 ́h ˏ˅ʹˋʹ ̱ ˖˄ ʁ ˉˇ˔ˇˏ˃ʶ˄˖˄ ˁ ʰˍˇʾˁ˖˄ύΦ 

 
2. ˍˇ ˍˊˇ˒ʽˁˈ ˁʾ˄ʹˍˊˇ ʴʽʰ ˍʹ˄ ʰˊˁˇˏʵʰ ˉˇˎ ʶʾ˄ʰʽ ʶˉʾˋʹˌ ˋʰ˒ʷˌ ς ˃ʶ ˋˎʴˁʶ˄ˍˊ˖˃ʷ˄ʰ ˁʰʽ ʶˏˁˇ˂ʰ 

ˉˊˇˋʲʱˋʽ˃ʰ ˍˊˇ˒ʽˁʱ ʵʽʰʻʷˋʽ˃ʰ όˉΦ˔Φ ˇˉ˖ˊˇ˒ˈˊʰΣ ˃ʶ˂ʾˋˋʽʰΣ ˁʹˉʶˎˍʽˁʱΣ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ʵʹ˃ʹˍˊʽʰˁ˗˄ ʰ˂˂ʱ 

ˁʰʽ ̌ ʽˁʽʰˁʱ h ˉˇˊˊʾ˃˃ʰˍʰ ̀  ʁˉʰˊʱ˄ˇ˃ʶˌ ˔˖˃ʰˍʶˊʷˌ ˁ ʰʽ ˁ ʱʵˇˎˌύ ɹ ˏˊ˖ ̋  ˃ʷˋʰ ̀ ˍˇˎˌ ̌ ʽˁʽˋ˃ˇˏˌΦ 

 
3. ˍʹ˄ ʱ˃ʶˋʹ ʴʶʽˍ˄ʾʰˋʹ ˍˇˎ ˇʽˁʽˋ˃ˇˏ ˃ʶ ˍˇ˄ ʶˎˊˏˍʶˊˇ ʵʰˋʽˁˈ ʲʽˈˍˇˉˇ ˇʽ ˇˉˇʾˇʽ ˈˋˇ ʶˊʹ˃˗˄ˇˎ˄ ˁʰʽ 

ʶʴˁʰˍʰ˂ʶʾˉʶˍʰʽ ́  ˔ˊʺˋʹ ̱ ˇˎˌ h ˉˈ ̱ ˇˎˌ ˁ ʰˍˇʾˁˇˎˌ ̱ ˈˋˇ ̄ ʽˇ ˁ ˇ˄ˍʽ˄ʺ ˁ ʰʽ ̀ ˎ˄ʶ˔ʺˌ ɹ ʾ˄ʶˍʰʽΦ 

 
4. ˍʽˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌΣ ˍˇ ˒ˏ˂ˇ ˁʰʽ ˍʹ˄ ʹ˂ʽˁʽʰˁʺ ˁ˂ʱˋʹ ˍ˖˄ ʸ˗˖˄ ˉˇˎ ʶʾ˄ʰʽ ˉʽˇ ʶˉʽˊˊʶˉʺΥ ˈˉ˖ˌ ˂Φ˔Φ 

ʶˉˇ˔ʽˁʺ ϦʶʴˁʰˍʱˋˍʰˋʹϦ ˉˇ˂ˏ ˁˇ˄ˍʱ ˋʶ ˇʽˁʽˋ˃ˈ ˁʱˉˇʽ˖˄ ʻʹ˂ˎˁ˗˄ ʰˍˈ˃˖˄ ˃ʶ ˍʰ ˄ʶˇʴ˄ʱ ˍˇˎˌ ˋʶ ʰ˄ʰʸʺˍʹˋʹ 

ˁʰˍʰ˒ˎʴʾˇˎ ˁʰʽ Ϧʰˋ˒ʱ˂ʶʽʰˌϦ ʰˉˈ ˍʰ ˃ʶʴʱ˂ʰ ʰˊˋʶ˄ʽˁʱ ˉˇˎ ˋˎ˄ʺʻ˖ˌ ʻʹˊʶˏˇˎ˄ ˍʰ ˃ʽˁˊʱ ʰˊˁˇˎʵʱˁʽʰ όˇ 

ˁʰ˄˄ʽʲʰ˂ʽˋ˃ˈˌ ʶʾ˄ʰʽ ˋˏ˄ʹʻʶˌ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˋˍʽˌ ʰˊˁˇˏʵʶˌ ˁʰʽ ʷ˔ʶʽ ˍʹ˄ ʲʽˇ˂ˇʴʽˁʺ ˍˇˎ ʶ˅ʺʴʹˋʹΥ ʶˉʾˋˉʶˎˋʹ ˄ʷʰˌ 

ʰ˄ʰˉʰˊʰʴ˖ʴʽˁʺˌ ʵʽʰʻʶˋʽ˃ˈˍʹˍʰˌ ˍ˖˄ ʻʹ˂ˎˁ˗˄ύ ʺ ˔ʰˇˍʽˁʺ ʰ˄ʰʸʺˍʹˋʹ ʶˏˁˇ˂ʹˌ ˍˊˇ˒ʺˌ ʰˉˈ ʰ˄˗ˊʽ˃ʰ 

ʰˊˋʶ˄ʽˁʱ ˉˇˎ ʶʾˍʶ ʵʶ˄ ʷ˔ˇˎ˄ ʾˋ˖ˌ ˂ʱʲʶʽ ˍʹ˄ ˋ˔ʶˍʽˁʺ ζʶˁˉʰʾʵʶˎˋʹη ʰˉˈ ˍʹ˄ ˃ʹˍʷˊʰ ˍˇˎˌ ʶʾˍʶ ʰˉˇ˒ʶˏʴˇˎ˄ 

ˍ ́ɻ ʰˋˇʴʶ˄ʺ y ˗˄ʹ ʁ ˁˍˇˉʽˋ˃ʷ˄ʰ h ˉˈ ̱  h˃ ʶʴʱ˂ʰ h ˊˋʶ˄ʽˁʱΦ 
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1.2 ɮʽˍʽˇ˂ˈʴʹˋʹ ̱ ˇˎ ˒ ʰ̔˄ˇ˃ʷ˄ˇˎ ̱ ʹˌ h ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌΥ 
 

ʃʽˇ ˁʱˍ˖ ̄ ʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˁ ʰʽ ʶˉʶ˅ʹʴˇˏ˄ˍʰʽ ̀ ˎ˄ˇˉˍʽˁʱ ˇʽ ˍʷˋˋʶˊʽˌ ʲʰˋʽˁˈˍʶˊʶˌ ʁ ˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʻʶ˖ˊʾʶˌ ̄ ˇˎ 

ʰʽˍʽˇ˂ˇʴˇˏ˄ ̱  ̌˒ ʰʽ˄ˈ˃ʶ˄ˇ h ˎˍˈΦ 

ʰΦ ɳ˅ˇʽˁʶʾ˖ˋʹ ˃  ʁ̱ ˇ˄ ɦ ˄ʻˊ˖ˉˇ (Human habituation) 
 

ɶ ʰˊˁˇˏʵʰ ʶʾ˄ʰʽ ʷ˄ʰ ʽʵʽʰʾˍʶˊʰ ʷ˅ˎˉ˄ˇ ʸ˗ˇ ˁʰʽ ʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍʹˌ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˃ʽʰ ʵʽʰʵʽˁʰˋʾʰ 

ˋˎ˄ʶ˔ˇˏˌ ʶˁ˃ʱʻʹˋʹˌΦ ɳʱ˄ ˁʰˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ ʷˊʻʶʽ ˋʶ ˋˎ˔˄ʺ ʶˉʰ˒ʺ ˃ʶ ʰ˄ʻˊ˗ˉˇˎˌ ˔˖ˊʾˌ ʰˊ˄ʹˍʽˁʷˌ 

ʶˉʽˉˍ˗ˋʶʽˌ ˃ˉˇˊʶʾ ˄ʰ ˃ʱʻʶʽ ˈˍʽ ˇ ʱ˄ʻˊ˖ˉˇˌ ʵʶ˄ ʰˉˇˍʶ˂ʶʾ ˁʾ˄ʵˎ˄ˇ ʴʽʰ ʰˎˍʺ˄ όMcCullough 1982; Mattson et 

alΦ мффнύΦ ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ʹ ʶ˅ˇʽˁʶʾ˖ˋʹ ʶ˄ˈˌ ʱʴˊʽˇˎ ʸ˗ˇˎ ˃ʶ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ ʶ˅ʰˊˍʱˍʰʽ ˉˇ˂ˏ ʰˉˈ ˍˇ 

˒ˏ˂ˇ ˁʰʽ ̱ ˇ˄ ̝ ʰˊʰˁˍʺˊʰ ̱ ˇˎ (Martin and Raele 2008; Ellenberg et al. 2009). 

ʲΦ      ɳ˅ˇʽˁʶʾ˖ˋʹ ˁ ʰʽ ̱ ˊˇ˒ʽˁʱ ˁ ʾ˄ʹˍˊʰ (Food conditioning) 
 

ʇˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʷˌ ʰ˄ʰ˒ˇˊʷˌ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʰˉˈ ˁʰ˒ʷ ˁʰʽ ˃ʰˏˊʶˌ ʰˊˁˇˏʵʶˌ ˉˇˎ 

ˍˊʷ˒ˇ˄ˍʰʽ ˃ ʁˋˁˇˎˉʾʵʽʰ ˁʰʽ ʱ˂˂ʶˌ ˍˊˇ˒ʷˌ ʰ˄ʻˊ˖ˉˇʴʶ˄ˇˏˌ ˉˊˇʷ˂ʶˎˋʹˌ ˁˇ˄ˍʱ  ̋ʰˁˈ˃ʰ ˁʰʽ ˃ʷˋʰ ˋ ʁ

ˁʰˍˇʽˁʹ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ όSwenson et al. 2000; Gunther et al. 2004; Sato et al. 2005; Greenleaf et alΦ нллфύΦ ɶ 

˔ˊʺˋʹ ʰ˄ʻˊ˖ˉˇʴʶ˄˗˄ ˉʹʴ˗˄ ˍˊˇ˒ʺˌ ʰˉˈ ʰˊˁˇˏʵʶˌ ˃ˉˇˊʶʾ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ ˋˎˋ˔ʷˍʽˋʹ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ ˃ʶ 

ˍʹ˄ ʶˏˁˇ˂ʹ ʰ˄ʶˏˊʶˋʹ ˍˊˇ˒ʺˌΣ ˋˍʹ˄ ˉʰ˃˒ʱʴʰ ˁʰʽ ˁʰʽˊˇˋˁˇˉʽˁʺ ˋˍˊʰˍʹʴʽˁʺ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾ ˍˇ ʶʾʵˇˌ ˋˍʹ˄ 

ʰ˄ʁˏˊʶˋʹ ˍʹˌ ˍˊˇ˒ʺˌ ˍˇˎ ʺ ˁʰʽ ˋˍʰ ʵˏˇΦ ɶ ʰ˄ʰʸʺˍʹˋʹ ˍˊˇ˒ʺˌΣ ˃ˈ˄ʹ ˍʹˌ ʺ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ʶ˅ˇʽˁʶʾ˖ˋʹ 

˃ ʁˍˇ˄ ʱ˄ʻˊ˖ˉˇΣ ʶʾ˄ʰʽ ˇ ̔ˉʽˇ ʵʽʰʵʶʵˇ˃ʷ˄ʶˌ ʻʶ˖ˊʾʶˌ ʴʽʰ ˍʹ˄ ˉˊˇˋʷʴʴʽˋʹ ʰˊˁˇˏʵ˖˄ ˋ ʁˁʰˍˇʽˁʹ˃ʷ˄ʶˌ 

ˉʶˊʽˇ˔ʷˌ όMcCullough 1982; Herrero et alΦ нллрύΦ ʁ ˋˎ˄ʵˎʰˋ˃ˈˌ ˍ˖˄ ʵˏˇ ʰʽˍʽ˗˄Σ ˈˉ˖ˌ ʰˎˍˈˌ ˉʰˊʰˍʹˊʶʾˍʰʽ 

ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ˍʰˀˋ˃ʰˍˇˌ ʰˊˁˇˏʵ˖˄ ʰˉˈ ʰ˄ʻˊ˗ˉˇˎˌΣ ʵʹ˃ʽˇˎˊʴʶʾ ʷ˄ʰ ζʶˁˊʹˁˍʽˁˈη ˃ʶʾʴ˃ʰΣ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ 

ˇʵʹʴʺˋʶʽ ˋʶ ʶˉʽˁʾ˄ʵˎ˄ʶˌ ˁʰˍʰˋˍʱˋʶʽˌΦ ʅˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˎˍʷˌ ʹ ʰˊˁˇˏʵʰ ˃ʰʻʰʾ˄ʶʽ ˈˍʽ ˅ʶˉʶˊ˄˗˄ˍʰˌ ˍˇ 

˒ˎˋʽˁˈ ˍʹˌ ˒ˈʲˇ ʴʽʰ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ ζʰ˄ˍʰ˃ʶʾʲʶˍʰʽη ˃ ʁˍʹ˄ ˍˊˇ˒ʺ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˁˇ˄ˍʱ ˋˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ 

ˁʰʽ ˋˍˇˎˌ ˇʽˁʽˋ˃ˇˏˌ ˍˇˎΦ ɾʰʻʰʾ˄ˇ˄ˍʰˌ ˈˍʽ ˇ ʱ˄ʻˊ˖ˉˇˌ ʵʶ˄ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ʷ˄ʰ˄ ʱ˃ʶˋˇ ˁʾ˄ʵˎ˄ˇ ʰ˄ʷ˔ʶˍʰʽ 

ˍʹ˄ h ˄ʻˊ˗ˉʽ˄ʹ ̄ ʰˊˇˎˋʾʰ ̍ ˂ˇ ˁ ʰʽ ̄ ʶˊʽˋˋˈˍʶˊˇ ˁ ʰʽ ̀ ʶ ˃ʽˁˊˈˍʶˊʹ h ˉˈˋˍʰˋʹΦ 

ʅ ʁˉˇ˂˂ʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʷ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ˈˍʽ ˃ʶʾ˖ˋʹ ˍʹˌ ʵʽʰʻʶˋʽ˃ˈˍʹˍʰˌ ʰ˄ʻˊ˖ˉˇʴʶ˄˗˄ ˉʹʴ˗˄ ˍˊˇ˒ʺˌ 

ˉˇˎ ˉˊˇˋʶ˂ˁˏˇˎ˄ ˍʽˌ ʰˊˁˇˏʵʶˌ ˁˇ˄ˍʱ ˋˍˇ˄ ʱ˄ʻˊ˖ˉˇ ʷ˔ʶʽ ˇʵʹʴʺˋʶʽ ˋʶ ʰ˄ˍʾˋˍˇʽ˔ʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˉʰˊˇˎˋʾʰˌ 

ʰˊˁˇˏʵ˖˄ ˁˇ˄ˍʱ ˋ ʁˁʰˍˇʽˁʹ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ ˁʰʽ ˋˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ʰ˄ˍʾˋˍˇʽ˔ʹˌ ʶˉʾʵʶʽ˅ʹˌ ˉˊˇʲ˂ʹ˃ʰˍʽˁʺˌ 

ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ όGniadek and Kendall 1998; Schwartz et al. 2006; Madison 2008; Greenleaf et alΦ нллфύΦ ʆˇ 

ʰˉˇˁˇˊˏ˒˖˃ʰ ˍʹˌ ˉˊˇʲ˂ʹ˃ʰˍʽˁʺˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ʰˊˁˇˏʵ˖˄ ˉˇˎ ˍˊʷ˒ˇ˄ˍʰʽ ˃ʶ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ˍˊˇ˒ʷˌ 

ˋˎ˃ˉʾˉˍʶʽ ˔ˊˇ˄ʽˁʱ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ˎˉʶˊ˒ʰʴʾʰˌ όʵʹ˂ʰʵʺΣ ˍʹ˄ ˉʶˊʾˇʵˇ ˉˊˇʶˍˇʽ˃ʰˋʾʰˌ ˍʹˌ ʰˊˁˇˏʵʰˌ ʴʽʰ 

ˍˇ˄ ˔ʶʽ˃ʷˊʽˇ ˏˉ˄ˇύ (Gunther et al. 2004) ˁʰʽ ˃ʶʽ˗˄ʶˍʰʽ ˁʰʻ˗ˌ ˉ˂ʹˋʽʱʸˇˎ˃ʶ ˉˊˇˌ ˍ ̌˒ʻʽ˄ˈˉ˖ˊˇ (McArthur 

& Jope 1983; Albert and Bowyer 1991). 

ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʰ˄ ˃ʽʰ ʰˊˁˇˏʵʰ ˉˊˇˋʶ˂ˁˎˋˍʶʾ ʰˉˈ ˍʹ˄ ˃ˎˊ˖ʵʽʱ ʶ˄ˈˌ ˁʱʵˇˎ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ ˃ˉˇˊʶʾ ˄ʰ 

ʰ˄ʰˉˇʵˇʴˎˊʾˋʶʽ ˍˇ˄ ˁʱʵˇ ʴʽʰ ˄ h ʷ˔ʶʽ ˉˊˈˋʲʰˋʹ ˋˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ʴʽʰ ˄ h ˍ ̌ ˁʰˍʰ˄ʰ˂˗ˋʶʽΦ ɶ 

ˁʾ˄ʹˋʹκˋˎ˃ˉʶˊʽ˒ˇˊʱ ʰˎˍʺ ˍʹˌ ʰˊˁˇˏʵʰˌ ʺˍʰ˄ ˁʰʻˇˊʽˋˍʽˁʺ ʴʽʰ ˄ʰ ˂ʱʲʶʽ ˃ʽʰ ˍˊˇ˒ʽˁʺ ʰ˄ˍʰ˃ˇʽʲʺΦ ɳʽʵʽˁʱ ˇʽ 

ʰˊˁˇˏʵʶˌ ʷ˔ˇˎ˄ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ʶˁ˃ʱʻʹˋʹˌ ʰˉˈ ˃ʽʰ ˁʰʽ ˃ˇ˄ʰʵʽˁʺ ʶ˃ˉʶʽˊʾʰ ˁʰʽ ʰˎˍʺ ʹ ʵʽʰʵʽˁʰˋʾʰ ˃ˉˇˊʶʾ ˄ʰ 

ʰˊˁʶʾ ˗ˋˍʶ ʹ ʰˊˁˇˏʵʰ ˄ʰ ʰˉˇˁˍʺˋʶʽ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˊˇ˒ʽˁʺˌ ζʶ˅ʱˊˍʹˋʹˌη ˎʽˇʻʶˍ˗˄ˍʰˌ ʰˎˍʺ ˍʹ˄ ˉˊʰˁˍʽˁʺ 

ʰ˄ʰʸʺˍʹˋʹˌ ̱ ˊˇ˒ʺˌ ˋʶ ˁ ʱʵˇˎˌ h ˉˇˊˊʽ˃˃ʱˍ˖˄Φ 
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ɳˉʾ ˉ˂ʷˇ˄ ʹ ˋˏ˄ʵʶˋʹ όˋˎ˄ʶʽˊ˃ˈˌύ ˃ʶˍʰ˅ˏ ˇˋ˃ʹˍʽˁˇˏ ʶˊʶʻʾˋ˃ʰˍˇˌ ˁʰʽ ˍˊˇ˒ʽˁʺˌ ʰ˄ˍʰ˃ˇʽʲʺˌ ʷ˔ʶʽ ʺʵʹ ʴʾ˄ʶʽΦ 

ʇˉˇ ˍʷˍˇʽʶˌ ˋˎ˄ʻʺˁʶˌ ˃ʽʰ ʰˊˁˇˏʵʰ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋʶ˂ˁˎˋˍʶʾ ˁʰʽ ʰˉˈ ˉʰˊˈ˃ˇʽʶˌ ˇˋ˃ʷˌ ό˂Φ˔Φ ʰˉˇˊˊʾ˃˃ʰˍʰΣ 

˃ʽˁˊʷˌ ˉʰˊʱ˄ˇ˃ʶˌ ˔˖˃ʰˍʶˊʷˌύΦ ɮ˄ʶ˅ʰˊˍʺˍ˖ˌ ˍˇˎ ˍˏˉˇˎ ˍ˖˄ ˉˊˇˋʶ˂ˁˎˋˍʽˁ˗˄ ˇˋ˃˗˄Σ ʱˉʰ˅ ˁʰʽ ʹ ʰˊˁˇˏʵʰ 

ˁʰˍʱ˒ʶˊʶ ʶˉʽˍˎ˔˗ˌ ˄ʰ ʷ˔ʶʽ ˉˊˈˋʲʰˋʹ ˋʶ ʰ˄ʻˊ˖ˉˇʴʶ˄ʺ ˍˊˇ˒ʺΣ ˔˖ˊʾˌ ˁʰ˃ʾʰ ʰˊ˄ʹˍʽˁʺ ʶ˃ˉʶʽˊʾʰΣ ʰˊ˔ʾʸʶʽ ˄ʰ 

ʰ˄ʰˉˍˏˋˋʶʽ ˄ʷʰ ˋˎ˃ˉʶˊʽ˒ˇˊʽˁʱ ˉˊˈˍˎˉʰ ζʶʻʽˋ˃ˇˏη ˁʰʽ ʶ˅ʱˊˍʹˋʹˌ ˁʱˍʽ ˉˇˎ ʻʰ ˍʹ˄ ˖ʻʺˋʶʽ ˄ʰ ˋˎ˄ʶ˔ʾˋʶʽ 

˄ h̞ ʱ˔˄ʶʽ ʴʽʰ h ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ˉʹʴʷˌ ̱ ˊˇ˒ʺˌ ˁˇ˄ˍʱ ̀  ʁ̌ ʽˁʽˋ˃ˇˏˌΦ 

ʆʰ ʰˊˁˇˎʵʱˁʽʰ ˃ʰʻʰʾ˄ˇˎ˄ ˈ˂ʶˌ ˍʽˌ ʲʰˋʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ʴʽʰ ʶˉʽʲʾ˖ˋʹ ʰˉˈ ˍʹ ˃ʹˍʷˊʰ ˍˇˎˌΦ ɳʱ˄ ʹ ˃ʹˍʷˊʰ 

ʰˊˁˇˏʵʰ ʵʰˉʰ˄ʱ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ˍˇˎ ˔ˊˈ˄ˇˎ ˍʹˌ ˋʶ ˍˊˇ˒ˇ˂ʹ˕ʾʰ ˁˇ˄ˍʱ ʺ ˃ʷˋʰ ˋʶ ˋˁˇˎˉʽʵˈˍˇˉˇˎˌΣ 

ʰˎˍˈ ʶʾ˄ʰʽ ˃ʽʰ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˉˇˎ ʻ  h˃ʱʻˇˎ˄ ˋʾʴˇˎˊʰ ˁʰʽ ˍ h˃ʽˁˊʱΦ ɮˁˈ˃ʹ ˁʰʽ ˇ ̔ʶ˄ʺ˂ʽˁʶˌ ʰˊˁˇˏʵʶˌ 

ʵʽʰʻʷˍˇˎ˄ ̱ ʹ˄ ̔ ˁʰ˄ˈˍʹˍʰ ʶˁ˃ʱʻʹˋʹˌ ̄ ʰˊʰˍʹˊ˗˄ˍʰˌ ̱ ʽˌ ɦ ˂˂ʶˌ ʰˊˁˇˏʵʶˌΦ 

ʴΦ ζɮ˒ʶ˂ʺˌη ̀ ˎ˃ˉʶˊʽ˒ˇˊʱ (Naivety) 
 

ɶ ˉʰˊˇˎˋʾʰ ʰ˄ʺ˂ʽˁ˖˄ ʰˊˁˇˏʵ˖˄ ˁˇ˄ˍʱ ˋ ʁ ˁʰˍˇʽˁʹ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ ˋ ʁ ˋˎ˄ʵˎʰˋ˃ˈ ˃ ʁ ʰˎ˅ʹ˃ʷ˄ʹ 

ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʹ˃ʷˊʰˌ ˇ˒ʶʾ˂ʶˍʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˇˊʽˋ˃ʷ˄ˇˎˌ ʶˊʶˎ˄ʹˍʷˌ ˋˍʹ˄ ζʰ˒ʶ˂ʺη 

ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ ʰˍˈ˃˖˄ ʰˎˍ˗˄ όʵʹ˂ʰʵʺΣ ʰˍˈ˃˖˄ ˉˇˎ ʵʶ˄ ʷ˔ˇˎ˄ ʲʽ˗ˋʶʽ ʰˁˈ˃ʰ ʰˊ˄ʹˍʽˁʷˌ ʶ˃ˉʶʽˊʾʶˌ ˋˍˇ˄ 

ʲʽˈˍˇˉˇ ʰˎˍˈύ όBlanchard and Knight 1991; McLellan et al. 1989; Kaczensky et alΦ нллсύΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ 

ʻʶ˖ˊʾʰ ˍʹˌ ζʰ˒ʶ˂ˇˏˌη ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˇ ̔ ʰ˄ʺ˂ʽˁʶˌ ʰˊˁˇˏʵʶˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˁˇ˄ˍʱ ˋ ʁ ʰ˄ʻˊ˗ˉʽ˄ˇˎˌ 

ˇʽˁʽˋ˃ˇˏˌ ʶˉʶʽʵʺ ʻʶ˖ˊˇˏ˄ ˍʽˌ ʱ˂˂ʶˌΣ ˁˎˊʾʰˊ˔ʶˌ ʰˊˁˇˏʵʶˌ ˉʽˇ ʶˉʽˁʾ˄ʵˎ˄ʶˌ ʰˉˈ ˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌΦ ɶ ˋˍʱˋʹ 

ʰˎˍʺ ʰ˂˂ʱʸʶʽ ˋˍʰʵʽʰˁʱ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ ˔ˊˈ˄ˇˎΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˒ˏ˂ˇ ˁʰʽ ˍˇ ˃ʷʴʶʻˇˌ ˍˇˎ ʸ˗ˇˎ ˁʰʽ ˍʽˌ 

ʶ˃ˉʶʽˊʾʶˌ ̄ ˇˎ ̫ ˔ʶʽ ̡ ʽ˗ˋʶʽ ˁ ˇ˄ˍʱ ̀ ˍˇ˄ ɦ ˄ʻˊ˖ˉˇΦ 

ʵΦ ɲʶˋˉˇˍʽˁʺ ˁ ʰˍʰ˄ˇ˃ʺ (Despotic distribution) 
 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ ʻʶ˖ˊʾʰ ʰˎˍʺ ʹ ˁˇʽ˄˖˄ʽˁʺ ʵˇ˃ʺ ˍ˖˄ ʰˊˁˇˏʵ˖˄ ʶʾ˄ʰʽ ʰˎˍʺ ˉˇˎ ˁʰʻˇˊʾʸʶʽ ˉˇʽʶˌ ʰˊˁˇˏʵʶˌ 

ˉˊˇˋʶʴʴʾʸˇˎ˄ ˋˎˋˍʹ˃ʰˍʽˁʱ ˁʰˍˇʽˁʹ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ όˇʽ ˇˉˇʾʶˌ ʰˉˈ ˍʹ ˋˁˇˉʽʱ ˍʹˌ ʰˊˁˇˏʵʰˌ ʻʶ˖ˊˇˏ˄ˍʰʽ 

ʲʽˈˍˇˉˇʽ ˁʰˍ˗ˍʶˊʹˌ ˉˇʽˈˍʹˍʰˌύΦ ʆʰ ˁˎˊʾʰˊ˔ʰ ʱˍˇ˃ʰ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌ ˍ˖˄ ʰˊˁˇˏʵ˖˄Σ ʵʹ˂ʰʵʺ ˇʽ ʶ˄ʺ˂ʽˁʶˌ 

ʰˊˋʶ˄ʽˁʷˌ ʰˊˁˇˏʵʶˌΣ ʸˇˎ˄ ˋˍˇ˄ ˁʰ˂ˏˍʶˊˇ ʲʽˈˍˇˉˇΣ ʶˁˍˇˉʾʸˇ˄ˍʰˌ ˍʰ ʱˍˇ˃ʰ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˉʽˇ ˔ʰ˃ʹ˂ʱ ˋˍʹ˄ 

ˁˇʽ˄˖˄ʽˁʺ ʽʶˊʰˊ˔ʾʰ ˋˍʽˌ ˉʰˊˎ˒ʷˌ ˍˇˎ ʽʵʰ˄ʽˁˇˏ ʲʽˈˍˇˉˇˎΦ ʅˍʹ ɰˈˊʶʽʰ ɮ˃ʶˊʽˁʺ ˇ ̔ ʰˊˁˇˏʵʶˌ ˉˇˎ 

ˉˊˇˋʶʴʴʾʸˇˎ˄ ˋˎ˄ʺʻ˖ˌ ˁʰˍˇʽˁʹ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ ˁʰʽ ʶˉʽʵʶʽˁ˄ˏˇˎ˄ ˉˊˇʲ˂ʹ˃ʰˍʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ʶʾ˄ʰʽ ʰ˄ʺ˂ʽˁʰ 

ʱˍˇ˃ʰΣ ˁˎˊʾ˖ˌ ʰˊˋʶ˄ʽˁʱ όMattson et al. 1992; McLellan et al. 1989; Mattson and Pease 1999; Schwartz et al. 

2006). 



[10] 

 

 

2. ʁ˃ʱʵʰ ɯ˃ʶˋʹˌ ɳˉʷ˃ʲʰˋʹˌ όʁɮɳύ- ̀ ˏ˄ˍˇ˃ˇ ̔ ˋˍˇˊʽˁˈΥ 

ɶ ˉˊˈʵˊˇ˃ʹ ˃ˇˊ˒ʺΣ ˉˊ˖ˍˈˁˇ˂˂ˇ ˁʰʽ ˍˊˈˉˇˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍʹˌ ζʁ˃ʱʵʰˌ ɯ˃ʶˋʹˌ ɳˉʷ˃ʲʰˋʹˌη όʁɮɳύ ˎˉʺˊ˅ʶ 

ˍ ̌ ʰˉˇˍʷ˂ʶˋ˃ʰ ʰ˄ˍʾˋˍˇʽ˔˖˄ ʵˊʱˋʶ˖˄ ˋˍˇ ˉ˂ʰʾˋʽˇ ʰύ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ʷˊʴ˖˄ LIFE ς ʊˏˋʹ ˈˉ˖ˌ : 

LIFE07NAT/ GR/000291 ˋ ʁˋˎ˄ʷˊʴʶʽʰ ˃ ʁˍ hʷˊʴʰ LIFE09NAT/ GR/000333, & LIFE07NATκɹʆκлллрлн ˁʰʽ 

LIFE09NAT/ ES/000533 ˁʰʽ ʲύ ˍʹˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˍ˖˄ ʵˎˇ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄˖˄ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ ʁˊʴʰ˄˗ˋʶ˖˄ 

ζɮʄɼʆʁʇʄʁʅη ˁʰʽ ζɼɮɽɽɹʅʆʍη ˉˇˎ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍʹ ʵʽʰˍʺˊʹˋʹ ˁʰʽ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ʶʽʵ˗˄ ˃ʶʴʱ˂˖˄ 

ˋʰˊˁˇ˒ʱʴ˖˄ ˃ ʁʷ˃˒ʰˋʹ ˋˍʹ˄ ʰˊˁˇˏʵʰΦ ʆ ̌ˉʰˊʰˉʱ˄˖ ˉ˂ʰʾˋʽˇ ʰˉˇˍʷ˂ʶˋʶ ˍʹ˄ ˉˊ˗ˍʹ ʰˉˈˉʶʽˊʰ ˋˍʹ˄ 

ɳ˂˂ʱʵʰ ˁʰˍʱˊˍʽˋʹˌ ˁʰʽ ˎ˂ˇˉˇʾʹˋʹˌ ʶ˄ˈˌ ˉˊ˖ˍˇˁˈ˂˂ˇˎ ˁʰˍʰʴˊʰ˒ʺˌΣ ʰˉˇˁ˖ʵʽˁˇˉˇʾʹˋʹˌΣ ʶˊ˃ʹ˄ʶʾʰˌΣ 

ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˁʰʽ ʵʽʰ˔ʶʾˊʽˋʹˌ ˉʶˊʽˉˍ˗ˋʶ˖˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ʰˊˁˇˏʵʰˌ ˁʰʽ ʰ˄ʻˊ˗ˉˇˎ ˃ʷˋʰ ˋˍˇ ʶˎˊˏˍʶˊˇ 

ˉ˂ʰʾˋʽˇ ˍʹˌ ˋˎ˄ˏˉʰˊ˅ʹˌ ˁʰʽ ˍ˖˄ ʵˏˇ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ʶ˂˂ʹ˄ʽˁʺˌ ˎˉʰʾʻˊˇˎΦ ɾʶ ʲʱˋʹ ˍʰ ʰ˄˖ˍʷˊ˖Σ 

ˍ ̌ 2014 ˍ ̌ ʇʃɳɿ (ʆ˃Φ ɲʽʰ˔ʶʾˊʽˋʹˌ ɯʴˊʽʰˌ ʃʰ˄ʾʵʰˌ ˁʰʽ ɸʺˊʰˌ) ʶˉʶ˅ʶˊʴʱˋˍʹˁʶ ˍ ̌ ˍʶ˂ʽˁˈ ˁʶʾ˃ʶ˄ˇ 

ˁʰˍʰ˂ʺʴˇ˄ˍʰˌ ˋˍʹ˄ ˁʰʽ˄ˇˍˈ˃ˇ ˁʰʽ ˉˊ˖ˍˇˉˇˊʽʰˁʺ ʻʶˋ˃ˇʻʷˍʹˋʹ ˁʰʽ ʻʶˋ˃ˇˉˇʾʹˋʹ όʊɳɼ нтнκлт-02-2014 ς 

ɼʇɮ 104180/433/05-02-2014 ζ ˉʶˊʾ ζ˂ʺ˕ʹˌ ˃ʷˍˊ˖˄ ʴʽʰ ˍ ́ʵʽʰ˔ʶʾˊʽˋʹ ˉʶˊʽˋˍʰˍʽˁ˗˄ ˉˊˇˋʷʴʴʽˋʹˌ ς 

ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ɮˊˁˇˏʵʰˌ (Ursus arctos) ˋ ʁˁʰˍˇʽˁʹ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌηύ ˍʹˌ ʁ˃ʱʵʰˌ ɯ˃ʶˋʹˌ ɳˉʷ˃ʲʰˋʹˌ 

όʁɮɳύ ˖ˌ ʶ˄ˈˌ ˇˊʽʸˈ˄ˍʽˇˎ ˃ʹ˔ʰ˄ʽˋ˃ˇˏ ό˃ʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽˇʽˁʹˍʽˁʺκʵʽʰ˔ʶʽˊʽˋˍʽˁʺ ˁʰʽ ʶˉʽ˔ʶʽˊʹˋʽʰˁʺ ʵˇ˃ʺύ 

ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁʰʽ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˉʶˊʽˋˍʰˍʽˁ˗˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ʰˊˁˇˏʵʰˌ-ʰ˄ʻˊ˗ˉˇˎ ˋˍʹ˄ 

ʶˉʽˁˊʱˍʶʽʰΦ 

ɶ ˉɾɼʁ ζɼɮɽɽɹʅʆʍη ˈˉ˖ˌ ˁʰʽ ʹ ɲʰˋʽˁʺ ʇˉʹˊʶˋʾʰ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍʹˌ ʰ˂˂ʱ ˁʰʽ ˍˇˉʽˁʱ όʶ˄ ˉˊˇˁʶʽ˃ʷ˄˖ ˋˍˇ 

ˉʰˊˈ˄ ʷˊʴˇ  ́ ɲκ˄ˋʹ ɲʰˋ˗˄ ʊ˂˗ˊʽ˄ʰˌύ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ό˃ʶ ʲʱˋʹ ˍ ̌ ʰ˄˖ˍʷˊ˖ ʊɳɼύ ˁʰʽ ˋˍʽˌ (3) 

ɳˉʽˋˍʹ˃ˇ˄ʽˁʷˌκʵʽʰ˔ʶʽˊʽˋˍʽˁʷˌκɳˉʽ˔ʶʽˊʹˋʽʰˁʷˌ ʲʰʻ˃ʾʵʶˌΥ όɼʶ˄ˍˊʽˁʺ ɳˉʽˋˍʹ˃ˇ˄ʽˁʺ ɳˉʽˍˊˇˉʺΣ ʅˎ˄ˍˇ˄ʽˋˍʽˁʺ 

ɳˉʽˍˊˇˉʺ ɲʽʰ˔ʶʾˊʽˋʹˌ ɼˊʾˋʶ˖˄ ˁʰʽ ʁ˃ʱʵʰ ɯ˃ʶˋʹˌ ɳˉʷ˃ʲʰˋʹˌύΦ ʅˍʽˌ ʵˏˇ ʶˉʽ˔ʶʽˊʹˋʽʰˁʷˌ ʲʰʻ˃ʾʵʶˌ 

ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˃ʶ ʶˁˉˊˇˋ˗ˉˇˎˌ ˋˍˇ ˉʰˊˈ˄ ʷˊʴˇ ˖ˌ ʶ˅ʺˌ Υ ʴʽʰ ˍʹ˄ ɼɮɽɽɹʅʆʍΥ όнύ ʲʽˇ˂ˈʴˇʽ ˁʰʽ όнύ ˍʶ˔˄ʽˁˇʾ 

ˉʶʵʾˇˎΦ ɱʽʰ ˍʹ˄ ɲκ˄ˋʹ ɲʰˋ˗˄ ʊ˂˗ˊʽ˄ʰˌ ʹ ʶˁˉˊˇˋ˗ˉʹˋʹ ˋˍˇ ˉʰˊˈ˄ ʷˊʴˇ ʴʾ˄ʶˍʰʽ ˃ʶΥ όнύ ʵʰˋˇ˂ˈʴˇˎˌ ˁʰʽ όнύ 

ʵʰˋʽˁˇˏˌ ˎˉʰ˂˂ʺ˂ˇˎˌ ʶ˄˗ ʰˉˈ ˍʹ˄ ɲɮʁɼ ʊ˂˗ˊʽ˄ʰˌ  ́ʶˁˉˊˇˋ˗ˉʹˋʹ ʴʾ˄ʶˍʰʽ ˃ ʁʷ˄ʰ˄ ˁˍʹ˄ʾʰˍˊˇ όʲ˂Φ 

ˇˊʴʰ˄ˈʴˊʰ˃˃ʰύΦ ʅʶ ˈˍʽ ʰ˒ˇˊʱ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ʶˁˍˈˌ ʷˊʴ˖˄ LIFE ʹ ʁɮɳ ˍʹˌ ɼʰ˂˂ʽˋˍ˗ ʶˁˉˊˇˋ˖ˉʶʾˍʰʽ ˋˍʽˌ ˁʰˍʱ 

ˍˈˉˇˎˌ ɻ ʰˋʽˁʷˌ ˎ ˉʹˊʶˋʾʶˌ ˈˉ˖ˌ ̀ ˍˇ˄ ̄ ʾ˄ʰˁʰ ˍˇˎ ʃʰˊΦ ɹ όʶˉʽˁʰʽˊˇˉˇʽʹ˃ʷ˄ʹ ʁ ˁˉˊˇˋ˗ˉʹˋʹύΦ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ɮˉˈ ˍʹ˄ ʶʴˁʰʻʾʵˊˎˋʹ ˍˇˎ ʻʶˋ˃ˇˏ ʷ˖ˌ ˋʺ˃ʶˊʰ ˁʰʽ ˋʶ ˈˍʽ ʰ˒ˇˊʱ ˍʹ˄ оʹ ʁ ˉʽ˔ʶʽˊʹˋʽʰˁʺ ʲʰʻ˃ʾʵʰ όζʁ˃ʱʵʰ 

ɯ˃ʶˋʹˌ ɳˉʷ˃ʲʰˋʹˌηύ ʹ ˉɾɼʁ ζɼɮɽɽɹʅʆʍη ʷ˔ʶʽ ˁ˂ʹʻʶʾ ˄ʰ ˉʰˊʷ˃ʲʶʽ όˁʰˍˈˉʽ˄ ˋˎ˄ʶ˄˄ˈʹˋʹˌ ˁʰʽ ˋˎ˄ʶˊʴʰˋʾʰˌ 

˃ ʁ̱ ʽˌ ʁ ˁʱˋˍˇˍʶ ˁ ʰˍʱ ̱ ˈˉˇˎˌ ɻ ʰˋʽˁʷˌ ʰˊ˔ʷˌύ ˋʶ ̄ ˇʽˁʾ˂ʰ ˁ ʰʽ ̄ ˇ˂ˎʱˊʽʻ˃ʰ ̄ ʶˊʽˋˍʰˍʽˁʱ ˍˈˋˇ ̀  ʁ̄ ʶˊʽˇ˔ʷˌ ̍ ˉˇˎ 

н ʲʽˇ˂ˈʴˇʽ Ҍ н 
ˍʶ˔˄ʽˁˇʾ ̄ ʶʵʾˇˎ 

ɼʰ˂˂ʽˋˍ˗ 

1 ˁ ˍʹ˄ʾʰˍˊˇˌ ɲɮʁɼ 

н ʵʰˋˇ˂ˈʴˇʽ Ҍ н 
ʵʰˋʽˁˇʽ ˎ ˉʱ˂˂ʹ˂ˇʽ 

ɲʰˋʰˊ˔ʶʾˇ 
ʊ˂˗ˊʽ˄ʰˌ 

ʁ
ɮ
ɳ 
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ˎ˂ˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ˉʰˊʶ˂ʻˈ˄ ʺ ˎ˂ˇˉˇʽˇˏ˄ˍʰʽ ʰˁˈ˃ʹ ʷˊʴʰ LIFE Nature & Biodiversity ̍ ˋˇ ˁʰʽ ˋʶ ˉʶˊʽˇ˔ʷˌ 

ʶˁˍˈˌ ˎ ˂ˇˉˇʾʹˋʹˌ ʷˊʴ˖˄ LIFE. 
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3. ɳ˅ˇˉ˂ʽˋ˃ˈˌ ʁ˃ʱʵʰˌ ɯ˃ʶˋʹˌ ɳˉʷ˃ʲʰˋʹˌΥ 

ʁ ʁ ˅ˇˉ˂ʽˋ˃ˈˌ ̱ ʹˌ ʁɮɳ όˍˇˎ ˒ ˇˊʷʰ ζɼʰ˂˂ʽˋˍ˗ηύ h ˉˇˍʶ˂ʶʾˍʰʽ h ˉˈΥ 

ʰύ (2) ̌ ˔ʺ˃ʰˍʰ ̱ ˏˉˇˎ pick-up пʋп όʲ˂Φ ˒ ˖ˍˇʴˊʰ˒ʾʰύ 

ʲύ ʷ˄ʰ ʶʽʵʽˁʱ ˋ˔ʶʵʽʰˋ˃ʷ˄ˇ ˁ˂ˇˎʲʾ ˃ʶˍʰ˒ˇˊʱˌ ʴʽʰ ʰˊˁˇˏʵʶˌ όʲ˂Φ ˒˖ˍˇʴˊʰ˒ʾʰύ 

ʴύ h ˄ʰʽˋʻʹˍʽˁˈ ̍ ˉ˂ˇ ̱ ʶ˂ʶˎˍʰʾʰˌ ̱ ʶ˔˄ˇ˂ˇʴʾʰˌ (Excaliber) όʲ˂Φ ˒ ˖ˍˇʴˊʰ˒ʾʰύ 

ʵύ όмύ ʻʶˊ˃ʽˁʺ ˁʱ˃ʶˊʰ ˄ˎˁˍˈˌ όʲ˂Φ ˒˖ˍˇʴˊʰ˒ʾʰύ όʰˉˇˁˍʺʻʹˁʶ ʰˉˈ ˍˇ ˉʰˊˈ˄ ʷˊʴˇ LIFE) 

ʶύ ˁ ʱ˃ʶˊʶˌ ˎˉʷˊˎʻˊ˖˄ όʰˉˇˁˍʺʻʹˁʰ˄ h ˉˈ ̱  ̌̄ ʰˊˈ˄ ̫ ˊʴˇ LIFE) 

ˋˍύ ʶʽʵʽˁʱ ʰˉˇˍˊʶˉˍʽˁʱκʰˉ˖ʻʹˍʽˁʱ ˃ʷˋʰ όˋʶʽˊʺ˄ʶˌΣ ʹ˂ʶˁˍˊˇ˄ʽˁˇˏˌ ˋˎ˄ʰʴʶˊ˃ˇˏˌΣ ˉʾʵʰˁʶˌ ˄ʶˊˇˏ ˉʾʶˋʹˌΣ 

ʶʽʵʽˁˇʾ ˁʱʵˇʽ ˍˊˇ˒ˇ-ˉʰʴʾʵʶˌ ˃ʶ ˋˉˊʷʽ ˉʽˉʶˊʽˇˏύόʲ˂Φ ˒˖ˍˇʴˊʰ˒ʾʰύ όʰˉˇˁˍʺʻʹˁʰ˄ ʰˉˈ ˍˇ ˉʰˊˈ˄ ʷˊʴˇ LIFE 

ʻ  hɹ ʾ˄ʶʽ ʶˁˍʶ˄ʷˋˍʶˊʹ ʰ˄ʰ˒ˇˊʱ ̄ ʽˇ ˁ ʱˍ˖ύΦ 

ʸύ ˉˊˇ˂ʹˉˍʽˁʱ ˃ʷˍˊʰ όˈˉ˖ˌ ʹ˂ʶˁˍˊˇ˒ˈˊʶˌ ˉʶˊʽ˒ˊʱ˅ʶʽˌ ˉˇˎ ʵʽʰ˄ʶ˃ʺʻʹˁʰ˄ ˁʰʽ ˃ʷˋ˖ ˍʹˌ ʵˊʱˋʹˌ όCтύ ˍˇˎ 

ˉʰˊˈ˄ˍˇˌ ̫ ˊʴˇˎύ ˁ ʰʽ h ˒ʶˍʷˊˇ  ˎ

ʹύ ʶʽʵʽˁʱ ʰˉˇˍˊʶˉˍʽˁʱ ˃ʷˋʰ ˃ʶ ˉˎˊˇˍʶ˔˄ʽˁʱ ˒ˎˋʾʴʴʽʰ ˁˊˈˍˇˎ ˂ʱ˃˕ʹˌ ʵʽʰ˒ˈˊ˖˄ ˍˏˉ˖˄ ʴʽʰ ʰˊˁˇˏʵʶˌ ˍʰ 

ˇˉˇʾʰ h ˉˇˁˍʺʻʹˁʰ˄ h ˉˈ ̱  ̌̄ ʰˊˈ˄ ̫ ˊʴˇ ˋˍˇ ̄ ˂ʰʾˋʽˇ ̱ ʹˌ ʵˊʱˋʹˌ CпΦόʲ˂Φ ˒ ˖ˍˇʴˊʰ˒ʾʰύ 

ʻύ ʁ ˋˎ˄ʶˊʴʰʸˈ˃ʶ˄ˇˌ ˒ˇˊʷʰˌ ɲκ˄ˋʹ ɲʰˋ˗˄ ʊ˂˗ˊʽ˄ʰˌ όɮɲɶɲɾύ ʰˉʷˁˍʹˋʶ ʰˉˈ ˍˇ ˉʰˊˈ˄ ʷˊʴˇ LIFɳ ˁʰʽ ʴʽʰ 

ˍʽˌ h ˄ʱʴˁʶˌ ̱ ʹˌ ʁɮɳ ̫ ˄ʰ ̍ ˔ʹ˃ʰ п ʋ п ˍˏˉˇˎ pick-upύΦ όʲ˂Φ ˒˖ˍˇʴˊʰ˒ʾʰύΦ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʊ˖ˍˇʴˊʰ˒ʾʰ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˍʹˌ ʁɮɳ όζɼʰ˂˂ʽˋˍ˗η ˁʰʽ ɲκ˄ˋʹ ɲʰˋ˗˄ ʊ˂˗ˊʽ˄ʰˌύ ˁʱˉˇʽʰ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ʰˉˇˁˍʺʻʹˁʰ˄ ʰˉˈ ˍʹ˄ 
ʵˊʱˋʹ CпΥ ʁ˔ʺ˃ʰˍʰ пʋп όpickup) (CпύΣ ˁ˂˖ʲˈˌ ˃ʶˍʰ˒ˇˊʱˌ ʰˊˁˇˏʵ˖˄Σ ʻʶˊ˃ʽˁʺ ˁʱ˃ʶˊʰ ˄ˎˁˍˈˌ όCпύΣ ˁʰʽ ʶʽʵʽˁʱ ˉˎˊˇˍʶ˔˄ʽˁʱ 
˒ˎˋʾʴʴʽʰ ˁ ˊˈˍˇˎ ˂ʱ˃˕ʹˌ ˃ʶ ʁ ˁˍˇ˅ʶˎˍʺˊʰ (C4). 



[13] 

 

 

4. ɳʽʵʽˁʱ h ˉˇˍˊʶˉˍʽˁʱ ˃ ʷˋʰ ɹ ʽʰ h ˊˁˇˏʵʶˌ όʵˊʱˋʹ C8): 

ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˁʰˍʹʴˇˊʾʰ ʰˉˇˍˊʶˉˍʽˁ˗˄ ˃ʷˋ˖˄ ʴʽʰ ʰˊˁˇˏʵʶˌ ˉˇˎ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˉʽˇ ˁʱˍ˖ ʰˉˇˁˍʺʻʹˁʶ 
ˋˍˇ ̄ ˂ʰʾˋʽˇ ̱ ʹˌ ʵˊʱˋʹˌ C8. ʁʽ ʵˏˇ ʵˊʱˋʶʽˌ C4 & Cу ˎ˂ˇˉˇʽʺʻʹˁʰ˄ ̀ ˎ˄ʶˊʴʽˋˍʽˁʱ ɻ ʶʵˇ˃ʷ˄ˇˎ ̍ ˍʽ ̱  h
ʰˉˇˍˊʶˉˍʽˁʱ ʰˎˍʱ ˃ʷˋʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˁʰˍʱ ˍʽˌ ʶˉʶ˃ʲʱˋʶʽˌ ˍʹˌ ʁɮɳ ʴʽʰ ˍʹ˄ ʵʽʰ˔ʶʾˊʽˋʹ ˉʶˊʽˋˍʰˍʽˁ˗˄ 
ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ h ˊˁˇˏʵʰˌ-ʰ˄ʻˊ˗ˉˇˎΦ 

 

1. ɳʽʵʽˁˈ ʅˁʽʱ˔ˍˊˇ ʌʶˁʰˋ˃ˇˏ 

 
ɮˎˍˈ ˍˇ ˃ʷˋˇ ʰˉ˗ʻʹˋʹˌ ʱʴˊʽ˖˄ ʸ˗˖˄ ˃ˉˇˊʶʾ ˄ʰ ˁˊʰˍʺˋʶʽ ˍʽˌ ʰˊˁˇˏʵʶˌ ˁʰʽ ʱ˂˂ʰ ʶʾʵʹ ζʶʽˋʲˇ˂ʶʾˌη ˃ʰˁˊʽʱ 

˃ʷˋ˖ ʶˁˍʾ˄ʰ˅ʹˌ ˁˊˏˇˎ ˄ʶˊˇˏ ˃ʶ ˃ʶʴʱ˂ʹ ˉʾʶˋʹΦ ɳʾ˄ʰʽ ˃ʽʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˃ʷʻˇʵˇˌ ʰˉˇˍˊˇˉʺˌ ʸ˗˖˄ ʰˉˈ 

ˍˇ˄ ˉʶˊʾʲˇ˂ˇ ʽʵʽˇˁˍʹˋʾʰˌ όʰʴˊˇʽˁʾʰˌΣ ˁˍʹ˄ˇˍˊˇ˒ʽˁʺˌ ˃ˇ˄ʱʵʰˌΣ ˁΦ˂ˉΦύΦ ɳʾ˄ʰʽ ˋˎ˄ʵʶʵʶ˃ʷ˄ˇ ˃ʶ ʷ˄ʰ ˁʰ˄ˇ˄ʽˁˈ 

˂ʱˋˍʽ˔ˇ ˁʺˉˇˎ ˁ ʰʽ ̱ ˇˉˇʻʶˍʹ˃ʷ˄ˇ ˋˍˇ ʷʵʰ˒ˇˌΦ ʂˍʰ˄  ̌ʰ˄ʽ˔˄ʶˎˍʺˌ ˁʾ˄ʹˋʹˌ ʶ˄ˍˇˉʾˋʶʽ ˁʾ˄ʹˋʹΣ ˍ ̌

ζˋˁʽʱ˔ˍˊˇηκ˒ˈʲʹˍˊˇ ˕ʶˁʱʸʶʽ ʷ˄ʰ jet ˄ʶˊˇˏ ˉˇˎ ʵʽʰˊˁʶʾ ʴʽʰ о-п ʵʶˎˍʶˊˈ˂ʶˉˍʰ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶˉʰ˄- 

ʶˁˁʽ˄ʶʾˍʰʽ ʰˎˍˈ˃ʰˍʰΦ ɶ ˁʶ˒ʰ˂ʺ ˕ʶˁʰˋ˃ˇˏ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋʰˊ˃ˇˋˍʶʾ ˋ ʁʶˏˊˇˌ ʰˉˈ млϲ- ослϲ ˗ˋˍʶ ˄ʰ 

ˁʰ˂ˏ˕ʶʽ ˃ʽˁˊʺ ʺ ˃ʶʴʱ˂ʹ ˉʶˊʽˇ˔ʺ ˁʰʽ ʷ˔ʶʽ ʶˏˊˇˌ орft  ʴʽʰ ʶˎʶ˂ʽ˅ʾʰ ˋˍʹ˄ ˍˇˉˇʻʷˍʹˋʹΦ ʆˇ ˋˁʽʱ˔ˍˊˇ ʶʾ˄ʰʽ 

ʶˏˁˇ˂ˇ ˋˍʹ ˔ˊʺˋʹΣ ʰˋ˒ʰ˂ʷˌ ˁʰʽ ʰ˄ʷ˅ˇʵˇΦ ό˒˖ˍˇʴˊʰ˒ʾʰ мύΦ ʆˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʰˎˍˈ ˃ʷˋˇ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ 

ˋʶ ˂ʾʴʶˌ ˃ˈ˄ˇ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ʶʾˍʶ ʶˉʽˋˁʷ˕ʶʽˌ ʰˊˁˇˏʵʰˌ ˋʶ ˁʰ˂˂ʽʷˊʴʶʽʶˌ όˉΦ˔Φ ˁʰ˂ʰ˃ˉˈˁʽύ ʶʾˍʶ 

ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉʰˊʰʲʾʰˋʹˌ ʽʵʽ˖ˍʽˁˇˏ ˔˗ˊˇˎ ˃ʶ ˇˉ˖ˊˇ˒ˈˊʰΦ ʁ ˂ˈʴˇˌ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˇʽ ˉʰˊʰˉʱ˄˖ 

ˉʶˊʽˉˍ˗ˋʶʽˌ ʺˍʰ˄ ʶˉʶʽʵʺ ˎˉʺˊ˔ʶ ˁʱˉˇʽʰ ˋˍʰʻʶˊʺ ˉʰˊˇ˔ʺ ˄ʶˊˇˏ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ h ˍˊˇ˒ˇʵˇˍʶʾˍʰʽ  ̌

ʶˁˍˇ˅ʶˎˍʺˊʰˌ ˄ʶˊˇˏΦ ʍˋˍˈˋˇ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ʰˉˇˍˊʶˉˍʽˁˇˏ ʵʶ˄ ʺˍʰ˄ ʶ˃˒ʰ˄ʺ 

ʵʶɻˇ˃ʷ˄ˇˎ ̍ ˍʽ ɻ ʶ˄ ʁ ˉʽˍʶˏ˔ʻʹˁʶ ʹ ˃ ʷʴʽˋˍʹ h ˉʰʽˍˇˏ˃ʶ˄ʹ ̄ ʾʶˋʹ ˄ ʶˊˇˏ ˁ ʰˍʱ ̱ ʹ˄ ʁ ˁˍˈ˅ʶˎˋʹ ˍˇˎ ̄ ʾʵʰˁʰΦ 

 
2. ɶ˂ʶˁˍˊˇ˄ʽˁˈˌ ̀ ˎ˄ʰʴʶˊ˃ˈˌ ˃  ʁh ʽˋʻʹˍʺˊʶˌ: ζCritter GitterηΥ 

 
ɮˎˍˈ ˍˇ ˃ʷˋˇ˄ ʰ˄ʽ˔˄ʶˏʶʽ ˁʾ˄ʹˋʹ ʸ˗˖˄ ˋʶ ˃ʾʰ ˉʶˊʽˇ˔ʺ ʰˁˍʾ˄ʰˌ ʷ˖ˌ ˁʰʽ мп m ˃ʰˁˊʽʱ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ 

ˉʰʻʹˍʽˁʺ ˎˉʷˊˎʻˊʹΣ ʻʶˊ˃ˇˁˊʰˋʾʰ ˋ˗˃ʰˍˇˌ  ̋ ʰ˄ʾ˔˄ʶˎˋʹ ˁʾ˄ʹˋʹˌ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶˁˉʷ˃ˉʶʽ 

ʵʽʰˉʶˊʰˋˍʽˁˇˏˌ ʺ˔ˇˎˌ ˁʰʽ ʰ˄ʰ˂ʰ˃ˉʷˌ ˒˖ˍˈˌΦ ɮˎˍˈˌ ˇ ʰ˄ʽ˔˄ʶˎˍʺˌ ʷ˔ʶʽ ˋ˔ʶʵʽʰˋˍʶʾ ˗ˋˍʶ ˄ʰ ʶʾ˄ʰʽ ʽˁʰ˄ˈˌ ˄ʰ 

ʰ˂˂ʱʸʶʽ ˍˇ˄ ʺ˔ˇ ʶˁˉˇ˃ˉʺˌ ˁʰʽ ˍʰ ˉˊˈˍˎˉʰ ˒˖ˍˈˌ ˋʶ ˁʱʻʶ ʶʽˋʲˇ˂ʺ ˁʰʽ ʶˉʰ˄-ʶˁˁʽ˄ʶʾˍʰʽ ʰˎˍˈ˃ʰˍʰΦ ɴ˄ʰ ʰˉˈ 

ˍʰ ʶ˄ʵʶ˔ˈ˃ʶ˄ʰ ˃ʶʽˇ˄ʶˁˍʺ˃ʰˍʰ ˍˇˎ Critter Gitter ʶʾ˄ʰʽ ˍˇ ʴʶʴˇ˄ˈˌ ˎˉʱˊ˔ʶʽ ˉʽʻʰ˄ˈˍʹˍʰ ˈˍʽ ˇʽ ʰˊˁˇˏʵʶˌ ˄ʰ 

ˋˎ˄ʹʻʾˋˇˎ˄ ˋˍˇ˄ ʺ˔ˇ ˁʰʽ ˍʽˌ ʰ˄ʰ˂ʰ˃ˉʷˌ ˒˖ˍˈˌ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ ˔ˊˈ˄ˇˎ ˁʰʽ ˄ʰ ˃ʹ˄ ʰˉˇ˃ʰˁˊˏ˄ˇ˄ˍʰʽ ˉʽʰ 

ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺΦ ʃʰˊˈ˂ʰ ʰˎˍʱΣ ˉ˂ʶˇ˄ʷˁˍʹ˃ʰ ʰˉˇˍʶ˂ʶʾ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ ˋˎˋˁʶˎʺ ʶʽʵˇˉˇʽʶʾ ˍˇˎˌ ʽʵʽˇˁˍʺˍʶˌ 

ˈˍʰ˄ ˎˉʱˊ˅ʶʽ ʰ˄ʾ˔˄ʶˎˋʹ ʰˊˁˇˏʵʰˌ ˋˍˇ˄ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ˔˗ˊˇ ˁʰʽ ʶˉˇ˃ʷ˄˖ˌ ʰˎˍˇʾ ˃ˉˇˊˇˏ˄ ˄ hˋˉʶˏˋˇˎ˄ 

ˋˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ ʶ˄ʷˊʴʶʽʶˌΦ ʆ ̌ Critter Gitter ʶ˄ʶˊʴˇˉˇʽʶʾˍʰʽ ʰˉˈ ˇˉˇʽˇʵʺˉˇˍʶ ʸ˗ˇΣκʶʽˋʲˇ˂ʷʰ 

ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˁʰʽ ˍ˖˄ ˁʰˍˇʽˁʽʵʾ˖˄ ˉˇˎ ʻ  hˉʶˊʱˋˇˎ˄ ʰˉˈ ˍˇ˄ ʰʽˋʻʹˍʺˊʰΣ ˁʰˍʱ ˍ ́ ʵʽʱˊˁʶʽʰ 

ʹ˃ʷˊʰˌ ˁʰʽ ˄ˏ˔ˍʰˌΦ ɳˉˇ˃ʷ˄˖ˌΣ ʶʾ˄ʰʽ ˉˊˇˍʽ˃ˈˍʶˊʹ ʹ ˔ˊʺˋʹ ˍˇˎ ˁʰˍʱ ˍʽˌ ˄ˎ˔ˍʶˊʽ˄ʷˌ ˗ˊʶˌ ˇˉˈˍʶ ˁʽ˄ˇˏ˄ˍʰʽ 

ˁʰˍΩ ʶ˅ˇ˔ʺ˄ ̱ ʰ ʶʾʵʹ ̱ ʹˌ ʱʴˊʽʰˌ ˉʰ˄ʾʵʰˌΦ ό˒˖ˍˇ 2). 

ʁʽ ʶʽʵʽˁˇʾ ʰˎˍˇʾ ˋˎ˄ʰʴʶˊ˃ˇʾ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ˋʶ ʵʷˁʰ ˉʷ˄ˍʶ όмрύ ʵʽʰ˒ˇˊʶˍʽˁʱ ˉʶˊʽˋˍʰˍʽˁʱ ʶˉʷ˃ʲʰˋʹˌ ˍʹˌ 

ʁɮɳ ʵʹ˂Φ ˋˍˇ 28.3% ̱ ˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ˉʶˊʽˋˍʰˍʽˁ˗˄Σ ˃ʶ ʻʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ όнύ ˍˏˉˇʽ 

Critter gitterΥ ˇ ʷ˄ʰˌ ˁʽ˄ʷʸʽˁʹˌ ˁʰˍʰˋˁʶˎʺˌ ˁʰʽ ˇ ʱ˂˂ˇˌ ˁʰˍʰˋˁʶˎʺˌ ɶʃɮΦ ɶ ˉˊʱ˅ʹ ʷʵʶʽ˅ʶ ˈˍʽ ˇ нˇˌ ˍˏˉˇˌ 

˂ʶʽˍˇˏˊʴʹˋʶ ˉʽˇ ʰ˅ʽˈˉʽˋˍʰ ˁʰʽ ʺˍʰ˄ ˁʰʽ ˉʽˇ ʶˏ˔ˊʹˋˍˇˌ ˂ˈʴ˖ ˃ʶʴʷʻˇˎˌΦ ɶ ʰˊ˔ʽˁʺ ˉˊˇ˃ʺʻʶʽʰ ʺˍʰ˄ όплύ 

ˍʶ˃ʱ˔ʽʰ ˍʹˌ ˁʽ˄ʷʸʽˁʹˌ ˃ʱˊˁʰˌ ˋˎ˄ʰʴʶˊ˃˗˄Σ ˖ˋˍˈˋˇ ʰ˒ˇˏ ʵʽʰˉʽˋˍ˗ˋʰ˃ʶ ˁʱˉˇʽʶˌ ʵˎˋ˂ʶʽˍˇˎˊʴʾʶˌ ʸʹˍʺˋʰ˃ʶ 

ʰˉˈ ˍˇ˄ ˉˊˇ˃ʹʻʶˎˍʺ ˄ʰ ʰ˄ˍʽˁʰˍʰˋˍʰʻʶʾ ʷ˄ʰ ˃ʷˊˇˌ ˍ˖˄ ʰˊ˔ʽˁ˗˄ ʰˉˈ ˋˎ˄ʰʴʶˊ˃ˇˏˌ ˁʰˍʰˋˁʶˎʺˌ ɶʃɮΦ όмл 

ˍʶ˃ʱ˔ʽʰύΦ ɶ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ʷʴʽ˄ʶ ˔˖ˊʾˌ ˄ hʶˉʽʲʰˊˎ˄ʻʶʾ  ̌ʰˊ˔ʽˁˈˌ ˉκˎΦ ʁ ˍʶ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˍʶ˃ʰ˔ʾ˖˄ ʰˉˈ 



[14] 

 

 

ˋˎ˄ʰʴʶˊ˃ˇˏˌ όˁʰʽ ˍ˖˄ ʵˏˇ ʶˍʰʽˊʽ˗˄ύ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʰ˃ʶ ʺˍʰ˄ ό32ύΦ ɶ ʵʽʰ˒ˇˊʱ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ ˎ˕ʹ˂ˈˍʶˊˇ 

ˁˈˋˍˇˌ h ˎˍ˗˄ ˃  ʁ̄ ˊˇʷ˂ʶˎˋʹ ̱ ʽˌ ɶʃɮΦ 

 
3. ʇˉʶˊʹ˔ʹˍʽˁʺ ˁ ˈˊ˄ʰ 

 
ɶ ˋˎˋˁʶˎʺ ʰˎˍʺ ˋˎ˄ʵˎʱʸʶʽ ʷ˄ʰ ˉˇ˂ˏ ʶˏ˔ˊʹˋˍˇ ˃ʷʴʶʻˇˌ ˁʰʽ ˍˇ˄ ˃ʷʴʽˋˍˇ ʺ˔ˇΦ ɴ˄ʰ ʵʽʰˉʶˊʰˋˍʽˁˈ ˒ˏˋʹ˃ʰ 

˃ˉˇˊʶʾ ˄ʰ ʰˁˇˎˋˍʶʾ ˃ʷ˔ˊʽ мκн ˃ʾ˂ʽ ˋˍʹ ˋˍʶˊʽʱ ˁʰʽ ʷ˄ʰ ˃ʾ˂ʽ ˉʱ˄˖ ʰˉˈ ˎʵʱˍʽ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰΦ ɶ ˋˎˋˁʶˎʺ ʰˎˍʺ 

ʶʾ˄ʰʽ млл҈ ʰˋ˒ʰ˂ʺˌ ˖ˌ ˉˊˇˌ ˍˇ ˈʸˇ˄ ˁʰʽ ˃ʹ ʶˏ˒˂ʶˁˍʹΦ ɴ˔ʶʽ ˏ˕ˇˌ п-мκнϥϥΦ ɴ˔ʶʽ ˃ʹ ʵʽʰʲˊ˖ˍʽˁʷˌ ˃ʶ˃ʲˊʱ˄ʶˌ 

ˁʰʽ ʶʾ˄ʰʽ ʶʴʴˎʹ˃ʷ˄ʰ ʱʻˊʰˎˋˍʹΦ ɽʶʽˍˇˎˊʴʶʾ ˃ ʁ ʷ˄ʰ ʰˉ˂ˈ ˉʱˍʹ˃ʰ ˍˇˎ ʰ˄ˍʾ˔ʶʽˊʰ ˁʰʽ ˉʰˊʱʴʶʽ ʷ˄ʰ 

ʵʽʰˉʶˊʰˋˍʽˁˈ ʺ˔ˇ ˉˇˎ ˂ʶʽˍˇˎˊʴʶʾ ʰˉˇˍˊʶˉˍʽˁʱ ˍˈˋˇ ʴʽʰ ˍʹ˄ ʰˊˁˇˏʵʰ ˈˋˇ ˁʰʽ ʴʽʰ ʱ˂˂ʰ ʶʾʵʹ ˍʹˌ ʱʴˊʽʰˌ 

ˉʰ˄ʾʵʰˌΦ ɰˇ˂ʽˁˈ ˃ʷʴʶʻˇˌ ˉʰ˂ʱ˃ʹˌ ˃ʶ ʰˉʶˊʽˈˊʽˋˍʶˌ ˔ˊʺˋʶʽˌ ʰˉˈ ˉʶˊʽˋˍʰˋʽʰˁʷˌ ˋʹ˃ʰˍˇʵˇˍʺˋʶʽˌ ˃ʷ˔ˊʽ ˁʰʽ 

ʴʽʰ ˂ˈʴˇˎˌ ˉˊˇˋ˖ˉʽˁʺˌ ʰˋ˒ʱ˂ʶʽʰˌΦ ɳ˅ʰʽˊʶˍʽˁʺ ʴʽʰ ˔ˊʺˋʹ ˋʶ ˉʶˊʽˇ˔ʺ ˃ʶ ˉʰˊˇˎˋʾʰ ʰˊˁˇˏʵʰˌΦ ɶ ˋˎˋˁʶˎʺ 

ʰˎˍʺ ˃ˉˇˊʶʾ ˄ hˉʰˊʱ˅ʶʽ ˉʶˊʾˉˇˎ 200 ʶˁˍˇ˄˗ˋʶʽˌ ʰʷˊʰ ʵʽʱˊˁʶʽʰˌ ʵˏˇ ʵʶˎˍʶˊˇ˂ʷˉˍ˖˄  ́ˁʱʻʶ ˃ʾʰΦ 

ό˒˖ˍˇʴˊʰ˒ʾʰ 3). ʆ ̌ ˃ʷˋˇ˄ ʰˎˍˈ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˁˎˊʾ˖ˌ ˋ ʁ ˄ˎ˔ˍʶˊʽ˄ʷˌ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˍʹˌ ʁɮɳ ˋ ʁ

ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍʹˌ ʻʶˊ˃ʽˁʺˌ ˁʱ˃ʶˊʰˌ ˋʶ ʰˉˈˉʶʽˊʶˌ ʶˁ˒ˇʲʽˋ˃ˇˏ ˃ʽʰˌ ʰˊˁˇˏʵʰˌ ˉˇˎ ˉˊˇˋʷʴʴʽʸʶ 

ˇʽˁʽˋ˃ˈΦ 

 
4. ʆˊˇ˒ʽˁʺ ̄ ʰʴʾʵʰ ˃  ʁ̀ ˉˊʷʽ ̄ ʽˉʶˊʽˇˏΥ 

 
ɴ˔ʶʽ ˍʹ˄ ˈ˕ ́ˁʰʽ ˍʹ˄ ˇˋ˃ʺ ˁʱʵˇˎ ʰˉˇˊˊʽ˃˃ʱˍ˖˄Φ ʍˋˍˈˋˇ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ʶʾ˄ʰʽ ˃ʾʰ ˋˎˋˁʶˎʺ 

ʰ˄ʱˍʰ˅ʹˌ ˍʹˌ ˍˊˇ˒ʽˁʺˌ ʶ˅ʱˊˍʹˋʹˌ ˍʹˌ ʰˊˁˇˏʵʰˌ ʰˉˈ ˇʽˁʽʰˁʱ ʰˉˇˊˊʾ˃˃ʰˍʰΦ ɶ ʵˇˁʽ˃ʰˋ˃ʷ˄ʹ ʰˎˍʺ ˋˎˋˁʶˎʺ 

ʷ˔ʶʽ ˋ˔ʶʵʽʰˋˍʶʾ ʴʽʰ ˄ h˔ˊʹˋʽ˃ʶˏˋʶʽ ˖  ̩ʷ˄ʰ ʶˊʴʰ˂ʶʾˇ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˃ ʁʰˊˁˇˏʵʶˌ 

ʶ˅ʰˊˍʹ˃ʷ˄ʶˌ ʰˉˈ ˇʽˁʽʰˁʱ ʰˉˇˊˊʾ˃˃ʰˍʰ ό˖ˌ ʶˏˁˇ˂ʹ ˉʹʴʺ ˍˊˇ˒ʺˌύΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍˇˎ ʷˊʴˇˎ LIFE AmyBear 

ˍˇ ʰˊ˔ʽˁˈ ʲʰˊʷ˂ʽ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʽˌ ɶʃɮ όʴʽʰ ˍˇ˄ ʾʵʽˇ ˋˁˇˉˈύ ʰ˄ˍʽˁʰˍʰˋˍʱʻʹˁʶ ʰˉˈ ʷ˄ʰ˄ ˉ˂ʰˋˍʽˁˈ 

ˋˎ˃ʲʰˍʽˁˈ ˁʱʵˇ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ нпл lt ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʶˎˊʷ˖ˌ ˋʶ ˈ˂ʹ ˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ʶˉʽˁˊʱˍʶʽʰ ˁʰʽ 

ʶʽʵʽˁʱ ̀  ʁ̌ ʽˁʽˋ˃ˇˏˌ ̱ ʹˌ ˎ ˉʰʾʻˊˇˎΦ 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ  ̌ˉˊˇ˃ʹʻʶˎˍʺˌ ʰ˄ʷˉˍˎ˅ʶ ˃ʽʰ ʽʵʽˇˁʰˍʰˋˁʶˎʺ  ́ˇˉˇʾʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʽʰ ˃ʶˍʰ˂˂ʽˁʺ 

ˉ˂ʰˍ˒ˈˊ˃ʰ ˃ʶ ˃ʽʰ ˇˉʺ ˋˍˇ ˃ʷˋˇ˄ ˁʰʽ ʹ ˇˉˇʾʰ ˋˍʶˊʶ˗˄ʶˍʰʽ ˋˍˇ ʶˋ˖ˍʶˊʽˁˈ ˍˇˎ ˁʱʵˇˎ ˋʶ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ 

ˏ˕ˇˌΦ ɳʾ˄ʰʽ ʶ˅ˇˉ˂ʽˋ˃ʷ˄ʹ ʰˉˈ ˍʹ˄ ˃ʾʰ ˈ˕ ́˃ ʁʷ˄ʰ ʷ˂ʰˋ˃ʰκʶˁˍˇ˅ʶˎˍʺˊʰ ˈˉˇˎ ˋˍʶˊʶ˗˄ʶˍʰʽ ˍ ̌ ˋˉˊʷʽ 

ˉʽˉʶˊʽˇˏ ʶ˄˗ ʰˉˈ ˍʹ˄ ʱ˂˂ʹ ˈ˕ ́ʷ˔ʶʽ ˍˇˉˇʻʶˍʹʻʶʾ ʷ˄ʰˌ ˋˎˊ˃ʱˍʽ˄ˇˌ ʲˊˈʴ˔ˇˌ ˋˍʹ˄ ʱˁˊʹ ˍˇˎ ˇˉˇʾˇˎ 

ˍˇˉˇʻʶˍʶʾˍʰʽ ˅ʹˊʱ ˍˊˇ˒ʺ ˖  ̩ʵˈ˂˖˃ʰ ˃ ʁ˒ʰʴʹˍˈ όˉ˔Φ ˁˊˇˁʷˍʶˌύΦ ɾˈ˂ʽˌ  ́ʰˊˁˇˏʵʰ ʶˉʽ˔ʶʽˊʺˋʶʽ ˄ h

ˁʰˍʰ˄ʰ˂˗ˋʶʽ ˍʹ˄ ˍˊˇ˒ʺκˇ ʵˈ˂˖˃ʰΣ ʹ ˍʱˋʹ ʰˉˈ ˍʹ˄ ʷ˂˅ʹ ˍˇˎ ʲˊˈʴ˔ˇˎ ʶ˄ʶˊʴˇˉˇʽʶʾ ˍˇ ʷ˂ʰˋ˃ʰκʶˁˍˇ˅ʶˎˍʺˊʰ 

ʶˁˍˇ˅ʶˏˇ˄ˍʰˌ ˃ʽʰ ˉˇˋˈˍʹˍʰ ˋˉˊʷʽ ˉʽˉʶˊʽˇˏ ˃ʷˋ˖ ˍʹˌ ˇˉʺˌ ʰˉʶˎʻʶʾʰˌ ˉˊˇˌ ˍ ̌ˊˏʴ˔ˇˌ ˍʹˌ ʰˊˁˇˏʵʰˌ 

ˉˊˇˁʰ˂˗˄ˍʰˌ ʷ˄ʰ ˉˇ˂ˏ ʵˎˋʱˊʶˋˍˇ ʶˊʷʻʽˋ˃ʰΦ ɶ ʰˊˁˇˏʵʰ ˋˎ˄ʵʷʶʽ ˍ ́ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˍˇˉˇʻʶˋʾʰ ˃ ʁ˃ʾʰ 

ʵˎˋʱˊʶˋˍʹ ʶ˃ˉʶʽˊʾʰ ˁʰʽ ʻʰ ʶʾ˄ʰʽ ʰˉˊˈʻˎ˃ʹ ˄ʰ ˍʹ˄ ʶˉʽˋˁʶ˒ʻʶʾ ˅ʰ˄ʱΦ ʋˊʶʽʱʸʶˍʰʽ ʃˊˇˋˇ˔ʺ ˋˍʹ ˔ˊʺˋʹ ˋʶ 

ˁʰˍˇʽˁʹ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ ς ˎˉˇ˔ˊʶ˖ˍʽˁʺ ʹ ʰ˄ʱˊˍʹˋʹ ˉˊˇʶʽʵˇˉˇʽʹˍʽˁ˗˄ ˉʽ˄ʰˁʾʵ˖˄Φ ɯ˃ʶˋˇ ʰˉˇˍʷ˂ʶˋ˃ʰΣ мр 

˂ʶˉˍʱ ʷ˄ˍˇ˄ˇˎ ˉˈ˄ˇˎ όˍˋˇˏ˅ʽ˃ˇ ˋˍʹ ˃ˇˎˋˇˏʵʰ ˁʰʽ ˍ h ˃ʱˍʽʰ ˍʹˌ ʰˊˁˇˏʵʰˌύ ό˒˖ˍˇʴˊʰ˒ʾʰ 4). ʆ ̌

ʰˉˇˍˊʶˉˍʽˁˈ ʰˎˍˈ ˃ʷˋˇ˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˋʶ όнύ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˉʶˊʽˉˍ˗ˋʶʽˌ ˋʶ ˉʶˊʽˋˍʰˍʽˁʱ ʶˉʷ˃ʲʰˋʹˌ ˍʹˌ 

ʁɮɳΦ 



[15] 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʊ˖ˍˇʴˊʰ˒ʾʰ 1: ζˋˁʽʱ˔ˍˊˇη ̞ ʶˁʰˋ˃ˇˏ ˄ʶˊˇˏ 

ˎ˕ʹ˂ʺˌ ̄ ʾʶˋʹˌ 

ʊ˖ˍˇʴˊʰ˒ʾʰ 2: ̀ ˎ˄ʰʴʶˊ˃ˈˌ ˃  ʁ

ʰʽˋʻʹˍʺˊʶˌ Critter-Gitter όн ˍˏˉˇʽ ɼʾ˄ʰˌ 

& ɶʃɮύΦ 

 
 
 
 
 
 
 

 
ʊ˖ˍˇʴˊʰ˒ʾʰ 3: ʇˉʶˊʹ˔ʹˍʽˁʺ ˁ ˈˊ˄ʰκˋʶʽˊʺ˄ʰ 

 
 
 
 
 
 
 

 
ʊ˖ˍˇʴˊʰ˒ʾʰ 4: ̱ ˊˇ˒ʽˁʺ ̄ ʰʴʾʵʰ ˃  ʁ

ˋˉˊʷʽ ˉʽˉʶˊʽˇˏ ˋʶ ˁʰˍʱ˂˂ʹ˂ʰ 

ʵʽʰ˃ˇˊ˒˖˃ʷ˄ˇ ˁ ʱʵˇ нпл lt. 



[16] 

 

 

5. ɰʰˋʽˁˇʾ ˁ ʰ˄ˈ˄ʶˌ & ʃˊ˖ˍˈˁˇ˂˂ˇ ɳˉʷ˃ʲʰˋʹˌΥ 

ʆ ̌ˉˊ˖ˍˈˁˇ˂˂ˇ ʶˉʷ˃ʲʰˋʹˌ ˉˇˎ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˍˇ ʶˁʱˋˍˇˍʶ ˉʶˊʽˋˍʰˍʽˁˈ ʰˁˇ˂ˇˎʻʶʾ ˍ ̌ʴʶ˄ʽˁˈ ˉ˂ʰʾˋʽˇ 

ʵʽʰʲʱʻ˃ʽˋʹˌκʰ˅ʽˇ˂ˈʴʹˋʹˌκˋˍʰʵʽˇˉˇʾʹˋʹˌ ˖  ̩ ˉˊˇˌ ˍʹ˄ ˋˇʲʰˊˈˍʹˍʰ ˁʰʽ ˍˇ˄ ʲʰʻ˃ˈ ʶˉʶʾʴˇ˄ˍ˖ˌ ˍˇˎ 

ˉʶˊʽˋˍʰˍʽˁˇˏ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ˍʹ˄ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎ ʸ˗ˇˎΦ ɲʽʰʵʽˁʰˋʾʰ ʰˎˍʺ ʰˉˇˍˎˉ˗˄ʶˍʰʽ 

ˋ˔ʹ˃ʰˍʽˁʱ ̀ ˍˇ ̄ ʰˊʰˁʱˍ˖ ɻ ʽʱʴˊʰ˃˃ʰ (1) ˁ ʰʽ ̫ ˔ˇ˄ˍʰˌ ˎ ˉˈ˕ʹ ̱ ʽˌ h ˁˈ˂ˇˎʻʶˌ ̡ ʰˋʽˁʷˌ h ˊ˔ʷˌΥ 

Ç ʁ ̔ ζˉˊˇʲ˂ʹ˃ʰˍʽˁʷˌη ʰˊˁˇˏʵʶˌ ʵʶ˄ ʴʶ˄˄ʽˇˏ˄ˍʰʽΣ ʰ˂˂ʱ ʶʾ˄ʰʽ ˍ ̌ ζˉˊˇʿˈ˄η ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ 

ʰˉˊˇˋʶ˅ʾʰˌ ˁ ʰʽ h ʵʽʰ˒ˇˊʾʰˌΦ 

Ç ɲʶ˄ ʰ˄ʰˉˍˏˋˋˇˎ˄ ˈ˂ʶˌ ˇʽ ʰˊˁˇˏʵʶˌ ζˉˊˇʲ˂ʹ˃ʰˍʽˁʺη ˋˎ˃ˉʶˊʽ˒ˇˊʱΦ ɼʱˉˇʽʶˌ ˒ˇˊʷˌ ˇʽ ʰˊˁˇˏʵʶˌ 

ʴʾ˄ˇ˄ˍʰʽ ˉˊˇʲ˂ʹ˃ʰˍʽˁʷˌ ˈˍʰ˄ ˉˊˇˋʰˊ˃ˈʸˇ˄ˍʰʽ ˋʶ ˃ʹ ˒ˎˋʽˁʷˌ ˉʹʴʷˌ ˍˊˇ˒ʺˌ ό˂Φ˔Φ ʰ˄ʻˊ˖ˉˇʴʶ˄ʺ 

ʰˉˇˊˊʾ˃˃ʰˍʰύΦ 

Ç ʁ ̔ ʰˊˁˇˏʵʶˌ ˉˇˎ ʶʾ˄ʰʽ ζʶ˅ˇʽˁʶʽ˖˃ʷ˄ʶˌη ˋˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˉʰˊˇˎˋʾʰ ʵʶʾ˔˄ˇˎ˄ ˃ʶʴʰ˂ˏˍʶˊʹ 

ʰ˄ʶˁˍʽˁˈˍʹˍʰ ̀ ˍʹ˄ h ˄ʻˊ˗ˉʽ˄ʹ ̄ ʰˊˇˎˋʾʰ ̀ ʶ ˃ʽˁˊˈˍʶˊʶˌ h ˉˇˋˍʱˋʶʽˌ ʰˋ˒ʰ˂ʶʾʰˌ 

Ç ʁ ̔ʰˊˁˇˏʵʶˌ ʶˉʽˁˇʽ˄˖˄ˇˏ˄ ˍʹ˄ ˁˎˊʽʰˊ˔ʽˁʺ ˍˇˎˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ʶˁ˒ˇʲʾʸˇ˄ˍʰˌ ˍˇ˄ ʰ˄ˍʾˉʰ˂ˇ  ̋

ʰ˄ˍʰʴ˖˄ʽˋˍʺ ˍˇˎˌΦ ʂ˂ʰ ʶ˅ʰˊˍ˗˄ˍʰʽ ˁʰʽ ʶʾ˄ʰʽ ʻʷ˃ʰ ζʴ˂˗ˋˋʰˌη ˍˇˎ ˋ˗˃ʰˍˇˌΦ ʁ ̔ ʰˊˁˇˏʵʶˌ 

ˁʰˍʰ˄ˇˇˏ˄ ˃ ʽʰ ζʴ˂˗ˋˋʰηΥ ˁ ˎˊʽʰˊ˔ʾʰˌ ˁ ʰʽ ˎ ˉʰˁˇʺˌ όˎˉˇˍʰʴʺˌύΦ 

Ç ʆ ̌ˁ˂ʶʽʵʾ ʴʽʰ ˃ʽʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʵʽʰ˔ʶʾˊʽˋʹ ˉʶˊʽˉˍ˗ˋʶ˖˄ ˃ ʁˉˊˇʲ˂ʹ˃ʰˍʽˁʷˌ  ̋ʶ˅ˇʽˁʶʽ˖˃ʷ˄ʶˌ 

ʰˊˁˇˏʵʶˌ ʶʾ˄ʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ζʶˉʽˁˇʽ˄˖˄ʺˋˇˎ˃ʶη ˍʰ ʵʽʱ˒ˇˊʰ ˃ʷˋʰ ˁʰʽ ˃ʶʻˈʵˇˎˌ ˃ʶ ʷ˄ʰ ˍʷˍˇʽˇ 

ˍˊˈˉˇ ˗ˋˍʶ ˄ʰ ʵʽʶˎˁˇ˂ˏ˄ʶˍʰʽ ́  ˁʰˍʰ˄ˈʹˋʺ ̱ ˇˎˌ ʰˉˈ ̱ ʹ˄ h ˊˁˇˏʵʰ 

Ç ʁ ʵʽʰ˔ʶʽˊʽˋˍʺˌ ʱʴˊʽʰˌ ʸ˖ʺˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʵʽʶˁʵʽˁʺˋʶʽ ˍʹ˄ ˁˎˊʽʰˊ˔ʾʰ ˍˇˎ ʶˉʱ˄˖ ˋʶ ˃ʽʰ ʰˊˁˇˏʵʰ ˃ʶ 

ˍˊˈˉˇ ˗ˋˍʶ ˄ʰ ˍʹ˄ ζ˅ʶʴʶ˂ʱˋʶʽη ˁʰʽ ˄ʰ ˍʹ˄ ˁʱ˄ʶʽ ˄ʰ ʰ˄ˍʽ˂ʹ˒ʻʶʾ ˈˍʽ ˇ ʱ˄ʻˊ˖ˉˇˌ ʷ˔ʶʽ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ 

ˁʰˍʱˋˍʰˋʹˌΦ ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˃ʽʰ ʰˊˁˇˏʵʰ ʵʶ˄ ˎˉʰˁˇˏˋʶʽ ˋʶ ʰˎˍˈ ˍˇ ˃ʺ˄ˎ˃ʰΣ ˍˈˍʶ ˍˇ ˃ʺ˄ˎ˃ʰ 

ʰˎˍˈ ˃ˉˇˊʶʾ ˄ʰ ʶ˄ʽˋ˔ˎʻʶʾ ˃ʶ ˃ʽʰ ˂ʰˋˍʽ˔ʷ˄ʽʰ ˋ˒ʰʾˊʰ ˋˍˇ ˉʾˋ˖ ˃ʷˊˇˌ ˍˇˎ ˋ˗˃ʰˍˇˌ ʺ ˃ʶ ˃ʽʰ ˊʾ˕ʹ ˃ʶ 

ˍ ̌ʁ ʽʵʽˁˈ ˁ ʱ˄ʽˋˍˊˇ ̄ ʽˉʶˊʽˇˏ (pepper spray) 

Ç ɮ˒ʰʽˊ˗˄ˍʰˌ ˃ʽʰ ζˉˊˇʲ˂ʹ˃ʰˍʽˁʺη ʰˊˁˇˏʵʰ ˃ ʁʻʰ˄ʱˍ˖ˋʹ ʰˉˈ ˍˇ˄ ˉ˂ʹʻˎˋ˃ˈ ɲɳɿ ˂ˏ˄ˇˎ˃ʶ ˍ ̌

ˉˊˈʲ˂ʹ˃ʰ ʰ˂˂ʱ ʰ˄ˍʾʻʶˍʰ ʵʹ˃ʽˇˎˊʴˇˏ˃ʶ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˋʶ ˃ʽʰ ʱ˂˂ʹ ʰˊˁˇˏʵʰ ˄ʰ ʶʴˁʰˍʰˋˍʰʻʶʾ 

ʰ˄ʰˉ˂ʹˊ˗˄ˇ˄ˍʰˌ ̱ ˇ˄ ˁ ʶ˄ˈ ɻ ʽʰʻʷˋʽ˃ˇ ̌ ʽˁˇ-ʻ˗ˁˇΦ ʅˎ˄ʶˉ˗ˌ ̱ ˇ ˉˊˈʲ˂ʹ˃ʰ ʵʶ˄ ̫ ˔ʶʽ ˂ ˎʻʶʾ 

Ç ɳʾ˄ʰʽ ʰˉˈ˂ˎˍʰ ʶ˒ʽˁˍˈ ˄  h ʰˉˇ˒ˏʴˇˎ˃ʶ ˍʽˌ ʻʰ˄ʰˍ˗ˋʶʽˌ ζˉˊˇʲ˂ʹ˃ʰˍʽˁ˗˄η ʰˊˁˇˏʵ˖˄ ˁʰʽ 

ˉʰˊʱ˂˂ʹ˂ʰ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˃ʶ ʷ˄ʰ ʻʶˍʽˁˈ ˁ˂ʾ˃ʰ ˋˍʹ ˁˇʽ˄ʺ ʴ˄˗˃ʹ ʰ˂˂ʱ ˁʰʽ ˄ʰ ʲʶ˂ˍʽ˗ˋˇˎ˃ʶ ˍʽˌ 

ˉˊˇʵʽʰʴˊʰ˒ʷˌ h ˋ˒ʱ˂ʶʽʰˌ ̀ ʶ ʰˎˍʷˌ ̱ ʽˌ ̄ ʶˊʽˇ˔ʷˌ 

ʅ ʁˈˍʽ ʰ˒ˇˊʱ ˍʹ˄ ʶ˅ʶʽʵʾˁʶˎˋʹ ˁʰʽ ˍʹ˄ ˋˍˈ˔ʶˎˋʹ ˍ˖˄ ʵʽʰ˔ʶʽˊʽˋˍʽˁ˗˄ ˉˊʰˁˍʽˁ˗˄ ˁʰʽ ʶ˄ʶˊʴʶʽ˗˄ ˁʰʽ ˍʹ˄ 

ˋˎˋ˔ʷˍʽˋʺ ˍˇˎˌ ʰ˒ʶ˄ˈˌ ˃ʶ ˍʹ˄ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍʹˌ ʰˊˁˇˏʵʰˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˉʰˊˇˎˋʾʰ ˁʰʽ 

ʰ˒ʶˍʷˊˇˎ ˃ʶ ˍˇ ʶˉʾˉʶʵʰ ˍˊˇ˒ʽˁʺˌ ʶ˅ˇʽˁʶʾ˖ˋʹˌΣ ʰˎˍʷˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇˎˌ ˉʾ˄ʰˁʶˌ όмύ ϧ όнύ ˇ ˇˉˇʾˇʽ 

ʰˉˇˍʶ˂ˇˏ˄ ˉʰˊʰˊˍʺ˃ʰˍʰ ˍˇˎ ʰ˄˖ˍʷˊ˖ ʊɳɼ 272 όɰΩύΦ ʁ ̔ ˉʽˇ ˋˎ˄ʺʻʶʽˌ ˋˎ˄ʵˎʰˋ˃ˇʾ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ 

ʶ˅ˇʽˁʶʾ˖ˋʹˌ ʰˊˁˇˏʵ˖˄ ˃ ʁʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ˍˊˇ˒ʽˁʷˌ ˉʹʴʷˌ ˁʰʽ ʰ˄ʻˊ˗ˉʽ˄ʰ ˉʰˊˇˎˋʾʰ ˉˇˎ ˁ˂ʺʻʹˁʶ ˄ h

ʵʽʰ˔ʶʽˊʽˋˍʶʾ ʹ ʁɮɳ ʺˍʰ˄ ό˃ʶ ʲʱˋʹ ˍˇˎˌ ˉʾ˄ʰˁʶˌ όмύ ϧ όнύ ˇʽ ˉʶˊʽˉˍ˗ˋʶʽˌ Υ ζʶˉʾˉʶʵʰ ɰκн ˁʰʽ ɰκоη ˁʰʻ˗ˌ ˁʰʽ 

ʶˉʾˉʶʵʰ ɱκн ˁ ʰʽ ɱκоη. 
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