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ʃʄʁɽʁɱʁʅ ς ɳɹʅɮɱʍɱɶ 
 
ɶ ɴˁʻʶˋʹ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ нл21-22 ʰˉˇˍʶ˂ʶʾ ˋˎ˄ʷ˔ʶʽʰ ˍ˖˄ ʶˁʻʷˋʶ˖˄ нлмл-21 ˁʰʽ ˍ˖˄ ɳˁʻʷˋʶ˖˄ 
2006-нллфΣ ˋˍʽˌ ˇˉˇʾʶˌ ʲʰˋʾˋˍʹˁʶ ʹ ɳ˅˖ˍʶˊʽˁʺ ɮ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ όɾʱʿˇˌ нлммύ ʰˉˈ ɲʽʶʻ˄ʺ 
ɳˉʽˍˊˇˉʺ ɳʽʵʽˁ˗˄ ˉˇˎ ˇˊʾˋˍʹˁʶ ʰˉˈ ˍʹ˄ ɮ˄ʶ˅ʱˊˍʹˍʹ ɮˊ˔ʺ ɲʽʰˋ˒ʱ˂ʽˋʹˌ ˍʹˌ ʃˇʽˈˍʹˍʰˌ ˋˍʹ˄ ɮ˄˗ˍʰˍʹ 
ɳˁˉʰʾʵʶˎˋʹ όɮɲɹʃύΦ ɼʰˍʱ ˍˇ ʰˁʰʵΦ ʷˍˇˌ нлму-нлмфΣ ʹ ʁɾɳɮ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ˋʶ ˋˎ˄ʶ˔ʺ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍʹ 
ɾʁɲɹʃ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌΣ ˋˎ˄ˍˈ˄ʽˋʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ɮˁʰʵʹ˃ʰʿˁʺˌ ʃʽˋˍˇˉˇʾʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌΣ ʹ ˇˉˇʾʰ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˃ʶ ʶˉʽˍˎ˔ʾʰ όɾʱˊˍʽˇˌ нлмфύΣ ˃ʶ ˍʹ 
ˋˎ˄ʵˊˇ˃ʺ ˈ˂˖˄ ˍ˖˄ ˃ʶ˂˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ όʰˁʰʵΦ ˉˊˇˋ˖ˉʽˁˈΣ ˒ˇʽˍʹˍʷˌΣ ˉˊˇˋ˖ˉʽˁˈ ʵʽˇʽˁʹˍʽˁʺˌ 
ˎˉˇˋˍʺˊʽ˅ʹˌύΦ  
ʅˍʹ˄ ˉʰˊˇˏˋʰ ɳˍʺˋʽʰ ɴˁʻʶˋʹ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʰ ʰˉˇʴˊʰ˒ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʰ ʃˊˇʴˊʱ˃˃ʰˍʰ ʅˉˇˎʵ˗˄Σ ˍˇ ɲʽʵʰˁˍʽˁˈ ɴˊʴˇ όʰˁΦ ʷˍˇˌ нл21-22ύΣ ˍˇ 
ɳˊʶˎ˄ʹˍʽˁˈ ɴˊʴˇ όʴʽʰ ˍˇ ʷˍˇˌ нл21ύΣ ˍʽˌ ɽˇʽˉʷˌ ʇˉʹˊʶˋʾʶˌΣ ˁʰʻ˗ˌ ˁʰʽ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ʴʽʰ ˍʹ˄ ˉˇˊʶʾʰ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌΦ  
ɶ ɴˁʻʶˋʹ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʽˌ ʰˁˈ˂ˇˎʻʶˌ ʶ˄ˈˍʹˍʶˌΥ 
¶ ʃˊˇʴˊʱ˃˃ʰˍʰ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ˁʰʽ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄  
¶ ʃˊˇˋ˖ˉʽˁˈ  
¶ ʊˇʽˍʹˍʷˌ ʰ˄ʱ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄  
¶ ɲʽʵʰˁˍʽˁˈ ʷˊʴˇ  
¶ ɳˊʶˎ˄ʹˍʽˁˈ ɴˊʴˇ  
¶ ɽˇʽˉʷˌ ʇˉʹˊʶˋʾʶˌ  
¶ ʅ˔ʷʵʽʰ ɮ˄ʱˉˍˎ˅ʹˌ ˁʰʽ ʃˊˇˍʱˋʶʽˌ ɰʶ˂ˍʾ˖ˋʹˌ 
¶ ʃʾ˄ʰˁʶˌ (19) 
¶ ʃʰˊʰˊˍʺ˃ʰˍʰ (4) 

ɮˉˈ ˍʹ˄ ʰ˄ʱʴ˄˖ˋʹ ˍ˖˄ ʰˉˇˍˎˉ˖ʻʷ˄ˍ˖˄ ˋˍˇʽ˔ʶʾ˖˄ ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ˈˍʽ ˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ʰˉˈ ˍʹ˄ ʾʵˊˎˋʺ 
ˍˇˎ, ̱ ˇ мфсс, ˃ ʷ˔ˊʽ ˁʰʽ ˋʺ˃ʶˊʰΣ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʰˉˈ ˍʰ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʰ ʶˁˉʰʽʵʶˎˍʽˁʱ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁʱ ˁˏˍˍʰˊʰ 
ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ʃʰˍˊ˗˄Φ ʅˍʶ˂ʶ˔˗˄ʶˍʰʽ ˃ʶ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ʲʶ˂ˍʽ˗˄ʶʽ 
ʵʽʰˊˁ˗ˌ ˍʽˌ ˎˉˇʵˇ˃ʷˌ ˍˇˎ ˁʰʽ ˋˎ˄ʶ˔ʾʸʶʽ ˍʹ ʵˎ˄ʰ˃ʽˁʺ ˉˇˊʶʾʰ ʰ˄ʱˉˍˎ˅ʺˌ ˍˇˎ ʷ˔ˇ˄ˍʰˌ ˖ˌ ˉˊ˗ˍʶˌ 
ˉˊˇˍʶˊʰʽˈˍʹˍʶˌ ˍʹ˄ ˉʰˊˇ˔ʺ ˉˊˇˉˍˎ˔ʽʰˁʺˌ ˁʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎΣ ˁʰʻ˗ˌ ˁʰʽ 
ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˉˇʽˇˍʽˁˇˏ ˁʰʽ ˁʰʽ˄ˇˍˈ˃ˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ ˎ˕ʹ˂ʺˌ ˋˍʱʻ˃ʹˌΦ ɶ ʷˊʶˎ˄ʰ ˋˍˇ ʆ˃ʺ˃ʰ ˍʹˌ 
ʋʹ˃ʶʾʰˌ ʶʾ˄ʰʽ ˋˍʹ ˄ˉˊ˗ˍʹ ʴˊʰ˃˃ʺ ˍʹˌ ˋˏʴ˔ˊˇ˄ʹˌ ʶˉʽˋˍʺ˃ʹˌΣ ˍˈˋˇ ˋˍʰ ʲʰˋʽˁʱ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶʵʾʰ 
όɮ˄ˈˊʴʰ˄ʹ ʋʹ˃ʶʾʰΣ ʁˊʴʰ˄ʽˁʺ ʋʹ˃ʶʾʰΣ ʊˎˋʽˁˇ˔ʹ˃ʶʾʰ ˁʰʽ ɮ˄ʰ˂ˎˍʽˁʺ ʋʹ˃ʶʾʰύ ˈˋˇ ˁʰʽ ˋʶ ˉʶʵʾʰ ˉˇˎ 
ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍʹˌ ʸ˖ʺˌ ˁʰʽ ˍʹ ʲʽ˗ˋʽ˃ʹ ʰ˄ʱˉˍˎ˅ʹ όɰʽˇ˔ʹ˃ʶʾʰ ˁʰʽ ɰʽˇ˔ʹ˃ʽˁʺ 
ɮ˄ʱ˂ˎˋʹΣ ʋʹ˃ʽˁʺ ɰʽˇ˂ˇʴʾʰΣ ʅˎ˄ʻʶˍʽˁʺ ʁˊʴʰ˄ʽˁʺ ʋʹ˃ʶʾʰΣ ɹʰˍˊʽˁʺ ʋʹ˃ʶʾʰΣ ɰʽˇʰ˄ˈˊʴʰ˄ʹ ʋʹ˃ʶʾʰΣ ɼʰˍʱ˂ˎˋʹ 
ˁʰʽ ʋʹ˃ʶʾʰ ɲʽʶˉʽ˒ʰ˄ʶʽ˗˄Σ ɲˇ˃ʽˁʺ ʋʹ˃ʶʾʰΣ ʋʹ˃ʶʾʰ ˁʰʽ ɰʽˇˍʶ˔˄ˇ˂ˇʴʾʰ ʆˊˇ˒ʾ˃˖˄Σ ɳˉʽˋˍʺ˃ʹ ˍ˖˄ ʃˇ˂ˎ˃ʶˊ˗˄ 
ˁʰʽ ʋʹ˃ʶʾʰ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌύΦ ʆʰ ˃ʷ˂ʹ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˋˎ˄ʶˊʴʱʸˇ˄ˍʰʽ ˋˍʶ˄ʱ ˃ʶ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽʰΣ ɳˊʶˎ˄ʹˍʽˁʱ ɼʷ˄ˍˊʰ ˁʰʽ ɰʽˇ˃ʹ˔ʰ˄ʾʶˌ ˋˍʹ˄ ɳ˂˂ʱʵʰΣ ˍʹ˄ ɳˎˊ˗ˉʹΣ ˍʹ˄ ɮˋʾʰ ˁʰʽ ˍʽˌ ɶʃɮ ˁʰʽ 
ˁʰˍʰʲʱ˂˂ˇˎ˄ ˉˊˇˋˉʱʻʶʽʰ ʴʽʰ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌ ˃ʷˋ˖ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁ˗˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄Φ 
 
ʆʰ ˃ʷ˂ʹ ˍʹˌ ʶˉʽˍˊˇˉʺˌ ʁɾɳɮ 
 
ɸʶˇ˔ʱˊʹˌ ʅˍʰ˃ʰˍʱˍˇˌΣ ɼʰʻʹʴʹˍʺˌ όˋˎ˄ˍˇ˄ʽˋˍʺˌύ 
ɱʶ˗ˊʴʽˇˌ ɾˉˈˁʽʰˌΣ ɼʰʻʹʴʹˍʺˌ 
ɸʶˈʵ˖ˊˇˌ ʆˋʷ˂ʽˇˌΣ ɼʰʻʹʴʹˍʺˌ 
ʋˊˎˋʺ-ɼʰˋ̀̔ʰ˄ʺ ɼʰˊʰˉʰ˄ʰʴʽ˗ˍʹΣ ɼʰʻʹʴʺˍˊʽʰ 
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1. ɲʽʰʵʽˁʰˋʾʰ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʴʽʰ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нл21-2022 
 
ɶ ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ʴʽʰ ˍʹ˄ ʶˍʺˋʽʰ ʰˉˇʴˊʰ˒ʺ ˁʰʽ ʰˉˇˍʾ˃ʹˋʹ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ʷˊʴˇˎ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ʃʰˍˊ˗˄Σ ʷʴʽ˄ʶ ʰˉˈ ˍʹ˄ ʁɾɳɮ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ʹ ˇˉˇʾʰ ʶʾ˔ʶ ˁʰʽ ˍʹ˄ 
ʶˎʻˏ˄ʹ ˍʹˌ ʰˉˇʴˊʰ˒ʺˌΣ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˁʰʽ ˉʰˊˇˎˋʾʰˋʹˌ ˍ˖˄ ˋˍˇʽ˔ʶʾ˖˄Φ ɶ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶΥ 
ʰύ ˍʹ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ˋˍˇʽ˔ʶʾ˖˄ ʰˎˍ˗˄Σ  
ʲύ ˍʹ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰˉˈ ˍʰ ˃ʷ˂ʹ ɲɳʃ ˁʰʽ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ˋˍˇʽ˔ʶʾ˖˄ ʰˎˍ˗˄Σ ˁʰʽ 
ʴύ ˍʹ˄ ʰˉˇʴˊʰ˒ʺ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ʷˊʴˇˎΣ ˍ˖˄ ˎˉˇʵˇ˃˗˄Σ ˍˇˎ ˉˊˇˋ˖ˉʽˁˇˏ ˎˉˇˋˍʺˊʽ˅ʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ 
ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ˋˍˇʽ˔ʶʾ˖˄ ʰˎˍ˗˄Φ 
 
ɮ˄ʰ˂ˎˍʽˁʱ, ́  ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ʴʽʰ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нл21-22 ̋ ˍʰ˄ ʹ ʶ˅ʺˌΥ 
 
ɮΦ ʅˎ˂˂ˇʴʺ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰ ˋˍˇʽ˔ʶʾ˖˄ ʰˉˈ ˍʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ 
мύ ɴʴʽ˄ʶ ʰˉˇˋˍˇ˂ʺ ˍ˖˄ ˁʰˍʰ˂ˈʴ˖˄ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇˎ ˔ʶʽ˃ʶˊʽ˄ˇˏ ˁʰʽ ˍˇˎ ʶʰˊʽ˄ˇˏ ʶ˅ʰ˃ʺ˄ˇˎ ˍˇˎ 
ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ 2021-22 ˉˊˇˌ ˍʹ˄ ɲʽʶˏʻˎ˄ˋʹ ɳˁˉʰʾʵʶˎˋʹˌ ˁʰʽ ɴˊʶˎ˄ʰˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ʃʰˍˊ˗˄Σ 
˗ˋˍʶ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻˇˏ˄ ˇʽ ˁ˖ʵʽˁˇʾ ʰˉˇˍʾ˃ʹˋʹˌ ʰ˄ʱ ˃ʱʻʹ˃ʰ ˁʰʽ ʰ˄ʱ ˃ʷ˂ˇˌ ɲɳʃ ˁʰʽ ˄ʰ ʵʽʰ˃ˇˊ˒˖ʻˇˏ˄ ˍʰ 
ʰ˄ˍʾˋˍˇʽ˔ʰ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ˋˎ˃ˉ˂ʹˊ˖ʻˇˏ˄ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ  
нύ ɶ ʵʽʰʵʽˁʰˋʾʰ ʹ˂ʶˁˍˊˇ˄ʽˁʺˌ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ 
ˍʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʶʲʵˇ˃ʱʵʶˌ ˍ˖˄ ʵˏˇ ʵʽʵʰˁˍʽˁ˗˄ ʶ˅ʰ˃ʺ˄˖˄Σ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ˄ʰ ʷ˔ˇˎ˄ ʵʽʰ˃ˇˊ˒˗ˋʶʽ 
ʱˉˇ˕ʹ ʴʽʰ ˍˇ ˁʱʻʶ ʰ˅ʽˇ˂ˇʴˇˏ˃ʶ˄ˇ ˃ʱʻʹ˃ʰΦ ʁʽ ˒ˇʽˍʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰ˄ ʴʽʰ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ʹ˂ʶˁˍˊˇ˄ʽˁʺˌ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʶ ˃ʹ˄ˏ˃ʰˍʰ ˋˍʰ e-mail ˍˇˎˌ ˁʰʻ˗ˌ ˁʰʽ ˋˎ˄ʶ˔ʶʾˌ ʰ˄ʰˁˇʽ˄˗ˋʶʽˌ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌΦ ʅˍʽˌ ʶ˄ʹ˃ʶˊ˗ˋʶʽˌ ʰˎˍʷˌ ˎˉʱˊ˔ˇˎ˄ ˁʰʽ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ˇʵʹʴʾʶˌ ʴʽʰ ˍˇ˄ ˍˊˈˉˇ ˉˇˎ ʴʾ˄ʶˍʰʽ ʹ 
ʰ˅ʽˇ˂ˈʴʹˋʹΦ 
оύ ɱʽʰ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нл21-2022 ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʶˉʾˋʹˌ ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˋˎ˃ˉ˂ʺˊ˖ˋʹ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰˉˈ ˍʶ˂ʶʽˈ˒ˇʽˍˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ˇ ˍˊˈˉˇΦ 
пύ ɾʶ ˍʹ ˂ʺ˕ʹ ˍ˖˄ ˋˍʰˍʽˋˍʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ʰˉˈ ˍʹ˄ ˉʰˊʰˉʱ˄˖ ʶˉʶ˅ʶˊʴʰˋʾʰΣ ʹ ʁɾɳɮ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌ ˉˊˇ˔˗ˊʹˋʶ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʺ ˍˇˎˌΣ ʹ ˇˉˇʾʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍh ʶˉʽ˃ʷˊˇˎˌ ˁʶ˒ʱ˂ʰʽʰΣ ʰ˂˂ʱ ˁʰʽ 
ˋˍʰ ζʅˎ˃ˉʶˊʱˋ˃ʰˍʰηΣ ̱ ʹˌ ˉʰˊˇˏˋʰˌ ʷˁʻʶˋʹˌΦ 
ɲʶʾʴ˃ʰˍʰ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗ʻʹˁʰ˄ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ˍˇˎˌ ʰˉˇ˒ˇʾˍˇˎˌΣ 
ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ ʃɮʄɮʄʆɶɾɮ мΦɹΦ H ̄ ˇˋˇˍʽˁˇˉˇʽʹ˃ʷ˄ʹ ʶʽˁˈ˄ʰ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˍʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ 
ʴʽʰ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нл21-2022 ̄ ʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ ʃɮʄɮʄʆɶɾɮ мΦɹɹΦ 
 
ɰΦ ʅˎ˃ˉ˂ʺˊ˖ˋʹ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʰˉˈ ˍʰ ˃ʷ˂ʹ ɲɳʃ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰ ˋˍˇʽ˔ʶʾ˖˄ 
ʆʰ ˃ʷ˂ʹ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ ʰˉˇʴˊʰ˒ʺˌ ˁʰʽ ʰˉˇˍʾ˃ʹˋʹˌ ˃ʷˋ˖ 
ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ʶʽʵʽˁˇˏ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ ˁʰʻ˗ˌ ˁʰʽ ˇ ˍˊˈˉˇˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˍ˖˄ 
ˋˍˇʽ˔ʶʾ˖˄ ̫ ˔ˇˎ˄ ʺʵʹ ˉʶˊʽʴˊʰ˒ʶʾ ˋˍʽˌ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ɳˁʻʷˋʶʽˌ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌΦ ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ 
ˋˍˇʽ˔ʶʾ˖˄ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ ˁʁ ˒ʱ˂ʰʽˇ ˍ˖˄ ζʅˎ˃ˉʶˊʰˋ˃ʱˍ˖˄η. 
 
ɱΦ ɮˉˇʴˊʰ˒ʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ʷˊʴˇˎΣ ˎˉˇʵˇ˃˗˄Σ ˉˊˇˋ˖ˉʽˁˇˏ ˎˉˇˋˍʺˊʽ˅ʹˌ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ 
ˋˍˇʽ˔ʶʾ˖˄ ʰˎˍ˗˄ 
 
ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˎ˂˂ˇʴʺ ˋˍˇʽ˔ʶʾ˖˄ ˁʰʽ ˎˉˇ˂ˇʴʽˋ˃ˈˌ ʵʶʽˁˍ˗˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋˍˇ ʵʽʵʰˁˍʽˁˈ ʷˊʴˇ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌΣ ˋʶ ˉˊˇˉˍˎ˔ʽʰˁˈ ˁʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˈ ʶˉʾˉʶʵˇΦ ʆʰ ˋˍˇʽ˔ʶʾʰ ʰˎˍʱ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇˎˌ ʃʾ˄ʰˁʶˌ м 
- мпΣ ˖ˌ ʶ˅ʺˌΥ 
 
1. ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
2. ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʶʴʴʶʴˊʰ˃˃ʷ˄˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋʶ ˈ˂ʰ ˍʰ ʷˍʹ ̀ ˉˇˎʵ˗˄ 
3. ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ˄ʶˇʶʽˋʶˊ˔ˇ˃ʷ˄˖˄ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
4. ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʻʷˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
όʃɾʅύ 
5. ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʻʷˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʽʵʰˁˍˇˊʽˁ˗˄ ʅˉˇˎʵ˗˄ 
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6. ɼʰˍʰ˄ˇ˃ʺ ʲʰʻ˃ˇ˂ˇʴʾʰˌ ˁʰʽ ˃ʷˋˇˌ ʲʰʻ˃ˈˌ ˉˍˎ˔ʾˇˎ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ 
7. ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˁʰʽ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ 
8. ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʷ˄ˍʰ˅ʹ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
9. ʅˎ˃˃ʶˍˇ˔ʺ ˋʶ  ɲʽʰˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʱ ʺ ɲʽʰˍ˃ʹ˃ʰˍʽˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
10. ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʷ˄ˍʰ˅ʹ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍ˖˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
11. ʅˎ˃˃ʶˍˇ˔ʺ ˋʶ  ɲʽʰˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʱ ʺ ɲʽʰˍ˃ʹ˃ʰˍʽˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
12. ɾʰʻʺ˃ʰˍʰ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄  
13. ɾʰʻʺ˃ʰˍʰ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄  
14. ɼʰˍʰ˄ˇ˃ʺ ʲʰʻ˃ˇ˂ˇʴʾʰˌ ˁʰʽ ˃ʷˋˇˌ ʲʰʻ˃ˈˌ ˉˍˎ˔ʾˇˎ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍ˖˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ όɾɲɳύ 
 
ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʰˉˇʴˊʰ˒ʺˌ ˍˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎΣ ʰ˂˂ʱ ˁʰʽ ˍʹˌ ˉˊˇʲˇ˂ʺˌ ˍˇˎΣ ʸʹˍʺʻʹˁʶ ʰˉˈ ˍʰ ˃ʷ˂ʹ ɲɳʃ 
˄ʰ ʰˉˇˋˍʶʾ˂ˇˎ˄ ˋˍˇʽ˔ʶʾʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʶˊʶˎ˄ʹˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʷˌ ˍˇˎˌ ʴʽʰ ˍˇ ʷˍˇˌ нл21Φ ʆʰ ˋ˔ʶˍʽˁʱ ˃ʶ 
ˍˇ ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇ ˋˍˇʽ˔ʶʾʰ ʰ˄ˍ˂ʺʻʹˁʰ˄ ʰˉˈ ʷʴˁˎˊʶˌ ˉʹʴʷˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ όWeb of Science 
ˁʰʽ Scopusύ ˁʰʽ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇˎˌ ʃʾ˄ʰˁʶˌ мр ς 19Σ ˖ˌ ʶ˅ʺˌΥ  
 
15. ɮˊʽʻ˃ˈˌ ɳˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ˍ˖˄ ˃ʶ˂˗˄ ɲΦɳΦʃΦ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
16. ɮ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
17. ɲʽʶʻ˄ʺˌ ɳˊʶˎ˄ʹˍʽˁʺκɮˁʰʵʹ˃ʰʿˁʺ ʃʰˊˇˎˋʾʰ ʆ˃ʺ˃ʰˍˇˌ 
18. ɼʰˍʱ˂ˇʴˇˌ ˋʹ˃ʰ˄ˍʽˁ˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ʴʽʰ ˍˇ ʷˍˇˌ нл21 
19. ɼʰˍʱ˂ˇʴˇˌ ˋʹ˃ʰ˄ˍʽˁ˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʽʰˁˊʾˋʶ˖˄ ʴʽʰ ̱ ˇ ʷˍˇˌ нл21 
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ɩɚɪɨɭɫɢɚɫɠ ɬɨɭ ɬɥɠɥɚɬɨɫ ɯɠɥɞɢɚɫ 
 
мΦ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΥ  ɲˇ˃ʺ ς ʁˊʴʱ˄˖ˋʹ 
 
ɶ ʶˁˍʶˍʰ˃ʷ˄ʹ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ ɲˇ˃ʺˌ ˁʰʽ ʁˊʴʱ˄˖ˋʹˌ ˁʰʽ ʶʽʵʽˁˈˍʶˊʰ ˍʹˌ ʴʶ˖ʴˊʰ˒ʽˁʺˌ ʻʷˋʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
ʋʹ˃ʶʾʰˌΣ ˍ˖˄ ˁˍʽˊʾ˖˄Σ ˍ˖˄ ʵʽʰʻʷˋʽ˃˖˄ ˔˗ˊ˖˄Σ ˍ˖˄ ʶʴˁʰˍʰˋˍʱˋʶ˖˄ ˁʰʽ ˎˉˇʵˇ˃˗˄Σ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃΣ ˍˇˎ 
ˉˊˇˋ˖ˉʽˁˇˏ ˎˉˇˋˍʺˊʽ˅ʹˌ ˁʰʽ ʵʽˇʾˁʹˋʹˌΣ ˍʹˌ ˁʰˍʰ˄ˇ˃ʺˌ ˍˇˎ ˉˊˇˋ˖ˉʽˁˇˏ ˋʶ ˍˇ˃ʶʾˌΣ ˍˇˎ ˋˁˇˉˇˏ ˁʰʽ ˍ˖˄ 
ˋˍˈ˔˖˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ ʶˋ˖ˍʶˊʽˁ˗˄ ˍˇˎ ˁʰ˄ˇ˄ʽˋ˃˗˄Σ ˋˎ˃ˉʶˊʽ˂ʺ˒ʻʹˁʶ ˋˍʽˌ ʶˁʻʷˋʶʽˌ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ р-ʶˍʾʰˌ нллп-нллу ˁʰʽ ˍˇˎ ʰˁΦ ʷˍˇˎˌ нллф-10. ɮˊˁʶˍʱ ʰˉˈ ʰˎˍʱ ˍʰ ˋˍˇʽ˔ʶʾʰ 
ʶˉʽˁʰʽˊˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ˋˎˋˍʹ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ˄ ʃˊˈˍʰˋʹ ɮˁʰʵʹ˃ʰʿˁʺˌ ʃʽˋˍˇˉˇʾʹˋʹˌ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌΣ ʹ ˇˉˇʾʰ ʶʴˁˊʾʻʹˁʶ ʰˉˈ ˍʹ ʅˎ˄ʷ˂ʶˎˋʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ 
ʰˉˇˍʷ˂ʶˋʶ ˍʹ ʲʱˋʹ ʴʽʰ ˍʹ˄ ʶˉʽˍˎ˔ʺ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶ˄ˍˈˌ ˍˇˎ ʰˁʰʵΦ ʷˍˇˎˌ нлмф-2020.  
ʆˎ˔ˈ˄ ˄ʶˈˍʶˊʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˁˎˊʾ˖ˌ ʰ˂˂ʰʴʷˌ ˋʶ ʲʰʻ˃ʾʵʶˌ ˃ʶ˂˗˄ ɲɳʃ ʺ ʰ˂˂ʰʴʺ ˋˍˇ˄ ʰˊʽʻ˃ˈ ˍˇˎ 
ˉˊˇˋ˖ˉʽˁˇˏ ʰˉˈ ˋˎ˄ˍʰ˅ʽˇʵˇˍʺˋʶʽˌ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ ʃˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ 
 
2Φ ɲʽˇʽˁʹˍʽˁʷˌ ʇˉʹˊʶˋʾʶˌ ˁʰʽ ʇˉˇʵˇ˃ʷˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ 
 

ɲɹʁɹɼɶʆɹɼʁΣ ɳʄɱɮʅʆɶʄɹɮɼʁ ɼɮɹ ʆɳʋɿɹɼʁ ʃʄʁʅʍʃɹɼʁ 

ɼʰˍʹʴˇˊʾʰ ɮˊʽʻ˃ˈˌ 

ɲʽˇʽˁʹˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ όɱˊʰ˃˃ʰˍʶʾʰ ʆ˃ʺ˃ʰˍˇˌύ 7 

ɳʆɳʃ  κ ɳɲɹʃ κ ɹΦɲΦ 0 / 9 / 0 

ʅˏ˄ˇ˂ˇ ɳʆɳʃ  κ ɳɲɹʃ κ ɹΦɲΦ 9 

ʅ˔ʷˋʹ ɲʽˇʽˁʹˍʽˁˇˏ ʃˊˇˋ˖ˉʽˁˇˏκ˒ˇʽˍʹˍ˗˄κʵʽʵʰˁˍʽˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ό˃ɲɳʃύ 
7/ 1312/ 28 
(0,5 / 100 / 2,1) 

 
ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˉˇˎ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ ˍʰ ˃ʷ˂ʹ ɲɳʃ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ˉˊˇˁˏˉˍʶʽ ˈˍʽ 
ˎˉʱˊ˔ʶʽ ˃ʶʴʱ˂ʹ ʰ˄ʱʴˁʹ ʴʽʰ ʲˇʹʻʹˍʽˁˈ ˁʰʽ ʶˉʽˁˇˎˊʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍˈˋˇ ʴʽʰ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ 
ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹ˄ ʷˊʶˎ˄ʰΦ 
 

¶ ɮ˄ʰ˒ˇˊʱ ˋˍʹ˄ ʶˉʱˊˁʶʽʰ κ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰ ʵʽʵʰˁˍʽˁ˗˄ ˔˗ˊ˖˄ κ ʶˊʴʰˋˍʹˊʾ˖˄ ˁʰʽ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏ  

 
ʁʽ ˁˍʽˊʽʰˁʷˌ ˎˉˇʵˇ˃ʷˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˋˍˇ˄ ʰˁˈ˂ˇˎʻˇ ˉʾ˄ʰˁʰΥ 

ɼʰˍʹʴˇˊʾʰ ɮˊʽʻ˃ˈˌ ɲˎ˄ʰ˃ʽˁˈˍʹˍʰ ɳ˃ʲʰʵˈ˄ όm2) 

ɮ˃˒ʽʻʷʰˍˊʰ 1 нру όʷʵˊʰ˄ʰύ 320 

ɮʾʻˇˎˋʶˌ ʵʽʵʰˋˁʰ˂ʾʰˌ 6 слр όʷʵˊʰ˄ʰύ рϝтлκʰʾʻˇˎˋʰ  ϧ мϝ мсл 

ɮʾʻˇˎˋʶˌ ˋʶ˃ʽ˄ʰˊʾ˖˄ 1 40 35 

ɳˊʴʰˋˍʺˊʽʰ (ʊˇʽˍʹˍʽˁʱύ 
ɳˊʴʰˋˍʺˊʽʰ όɳˊʶˎ˄ʹˍʽˁʱύ 

12 
 

17 

40-60 
 

5-10 

 
150-нллκʶˊʴʰˋˍʺˊʽˇ 

ɱˊʰ˒ʶʾʰ 50 - мрκʴˊʰ˒ʶʾˇ 

ɰʽʲ˂ʽˇʻʺˁʹ 1 50 200 

ʅˉˇˎʵʰˋˍʺˊʽˇ - - - 

ʇˉˇ˂ˇʴʽˋˍʽˁˈ ɼʷ˄ˍˊˇ 1 30 50 

ɯ˂˂ˇʽ ʋ˗ˊˇʽ 
2 ɮʾʻˇˎˋʶˌ 
ʃˇ˂ˎ˃ʷˋ˖˄ 

20 
100 
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ɮˊʽʻ˃ˈˌ 
ɶκʇ 

ʵʽʰʻʷˋʽ˃˖˄ 
ʴʽʰ ˔ˊʺˋʹ 
ʰˉˈ 

˒ˇʽˍʹˍʷˌ 

ɮˊʽʻ˃ˈˌ 
ɮʽʻκˋ˗˄ 
ʵʽʵʰˋˁʰ˂
ʾʰˌ 

ɮˊʽʻ˃ˈˌ ʻʷˋʶ˖˄ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍʽˌ 
ʰʾʻˇˎˋʶˌ 

ɮˊʽʻ˃ˈˌ 
ʶˊʴκˊʾ˖˄ 

ɮˊʽʻ˃ˈˌ ʻʷˋʶ˖˄ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍʰ 
ʶˊʴʰˋˍʺˊʽʰ 

0-50 51-100 101-200 >200 0-50 51-100 101-200 <200 

рл  ɶκʇ 6  5 1 1 12 6 6   

 
ɽˈʴ˖ ˍʹˌ ʶˊʴʰˋˍʹˊʽʰˁʺˌ ˒ˏˋʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ʰ˂˂ʱ ˁʰʽ ˍʹˌ ʶˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ 
ʰˋˁʺˋʶ˖˄ ʵʶ˄ ʶˉʽˍˊʷˉʶˍʰʽ ʹ ˎ˕ʹ˂ʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˒ˇʽˍʹˍ˗˄ ˋˍˇˎˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ς ʶˊʴʰˋˍʹˊʽʰˁˇˏˌ 
˔˗ˊˇˎˌΦ ʍˌ ʶˁ ˍˇˏˍˇˎ ˇʽ ˉʰˊʰˉʱ˄˖ ˁˍʽˊʽʰˁʷˌ ˎˉˇʵˇ˃ʷˌ ʻʶ˖ˊˇˏ˄ˍʰʽ ˇˊʽʰˁʱ ʶˉʰˊˁʶʾˌΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ˄ 
ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰ ˍ˖˄ ʵʽʵʰˁˍʽˁ˗˄ ˔˗ˊ˖˄Σ ʰ˄ ˁʰʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʷ˔ʶʽ ʴʾ˄ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ˉˊˇˋˉʱʻʶʽʰ 
ʰ˄ʰʲʱʻ˃ʽˋʺˌ ˍˇˎˌΣ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶˉʽˋʹ˃ʰ˄ʻʶʾ ˈˍʽ ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ʰˉˈ ʰˎˍˇˏˌ ˍˇˎˌ ˔˗ˊˇˎˌ ʷ˔ˇˎ˄ 
ʶ˅ˇˉ˂ʽˋˍʶʾ ˉˊʽ˄ ʰˉˈ ˍˊʽʱ˄ˍʰ ˉʶˊʾˉˇˎ ˔ˊˈ˄ʽʰ ʶˉˇ˃ʷ˄˖ˌ ˔ˊʶʽʱʸˇ˄ˍʰʽ ˋˎ˄ʶ˔ʺ ˋˎ˄ˍʺˊʹˋʹ ˁʰʽ ʰ˄ʰʲʱʻ˃ʽˋʹΦ 
ʃˊˈˋ˒ʰˍʰΣ ˍˇ ʆ˃ʺ˃ʰ ˉʰˊʷ˂ʰʲʶ ʷ˄ʰ ˃ʷˊˇˌ ʶ˄ˈˌ ˁʰʽ˄ˇˏˊʴʽˇˎ ˁˍʽˊʾˇˎΦ  
ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ˍʰ ˋˍˇʽ˔ʶʾʰ ʹ ˋ˔ʷˋʹ όˍʶˍˊʰʴ˖˄ʽˁʱ ˃ʷˍˊʰ ˎˉˇʵˇ˃˗˄κ˒ˇʽˍʹˍʺύ ʶʾ˄ʰʽ  
6.780/1312= 5,2.  
 

¶ ɳˊʴʰˋˍʹˊʽʰˁˈˌ ɳ˅ˇˉ˂ʽˋ˃ˈˌ 
 
ʅˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌ ʴʾ˄ʶˍʰʽ ˃ʽʰ ˋˎ˄ʶ˔ʺˌ ˉˊˇˋˉʱʻʶʽʰ ʴʽʰ ˍʹ ˋˎ˄ˍʺˊʹˋʹΣ ʰ˄ʰʲʱʻ˃ʽˋʹ ˁʰʽ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ˍˇˎ 
ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˍ˖˄ ʶˊʴʰˋˍʹˊʾ˖˄Φ ɱʽʰ ˍˇ ˋˁˇˉˈ ʰˎˍˈ ʰ˅ʽˇˉˇʽʶʾˍʰʽ ʷ˄ʰ ˃ʽˁˊˈ ˃ʷˊˇˌ ˍ˖˄ ˔ˊʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ 
ʆʰˁˍʽˁˈ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈΣ ʰ˂˂ʱ ˁʰʽ ˔ˊʺ˃ʰˍʰ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰΦ ɶ 
ˋˎ˄ˇ˂ʽˁʺ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʰˉˈ ˍˇ˄ ʆʰˁˍʽˁˈ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈ ʴʽʰ ˍˇ ˇʽˁΦ ʷˍˇˌ нл21 ʺˍʰ˄ ˋˍʰ 
ʶˉʾˉʶʵʰ ˍʹˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍ˖˄ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ˇʽˁΦ ʶˍ˗˄Φ ʅˎ˄ˇ˂ʽˁʱΣ ˖ˋˍˈˋˇΣ ʹ ʶ˂ʱˍˍ˖ˋʹ ˍ˖˄ ʶˍʺˋʽ˖˄ 
ʆʰˁˍʽˁ˗˄ ʃʽˋˍ˗ˋʶ˖˄ ˂ˈʴ˖ ˍʹˌ ˇʽˁˇ˄ˇ˃ʽˁʺˌ ˁˊʾˋʹˌ ˁʰˍʱ Ϥсл҈ ˋʶ ʶˏˊˇˌ ʵʶˁʰʶˍʾʰˌΣ ˁʰʻ˗ˌ ˁʰʽ ʹ 
ˁʰʻˎˋˍʷˊʹˋʹ ˋˍʹ˄ ˉˊˇˁʺˊˎ˅ʹ ʶʻ˄ʽˁ˗˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ʵˎˋ˔ʶˊʰʾ˄ʶʽ ˍˇ ʷˊʴˇ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ  
 
ʁ ʰˊʽʻ˃ˈˌ ˎˉˇ˂ˇʴʽˋˍ˗˄ ʰ˄ʱ ˒ˇʽˍʹˍʺ όɰʽʲ˂ʽˇʻʺˁʹ-ʇˉˇ˂ˇʴʽˋˍʽˁˈ ɼʷ˄ˍˊˇ-ɮʾʻˇˎˋʰ ʃˇ˂ˎ˃ʷˋ˖˄ύ ʶʾ˄ʰʽΥ 
50/1312=0,038 
 
ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰˉˈ˕ʶ˖˄ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ˉˊˇˁˏˉˍʶʽ ˈˍʽ ˎˉʱˊ˔ʶʽ ˃ʶʴʱ˂ʹ ʰ˄ʱʴˁʹ 
ʶˁˋˎʴ˔ˊˇ˄ʽˋ˃ˇˏ ˁʰʽ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ˍˇˎ ʶˊʴʰˋˍʹˊʽʰˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˍˈˋˇ ʴʽʰ ˍʹ˄ 
ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ 
ˍʹ˄ ʷˊʶˎ˄ʰΦ 
 
3. ʅ˔ʷˋʶʽˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶ ɼˇʽ˄˖˄ʽˁˇˏˌ κ ʃˇ˂ʽˍʽˋˍʽˁˇˏˌ κ ʃʰˊʰʴ˖ʴʽˁˇˏˌ ʊˇˊʶʾˌ 
 
ɽˈʴ˖ ˍʹˌ ˒ˏˋʶ˖ˌ ˍˇˎ, ˍˇ ʆ˃ʺ˃ʰ ʷ˔ʶʽ ʰ˄ʰˉˍˏ˅ʶʽ ˉˇ˂ˎˉ˂ʹʻʶʾˌ ˋ˔ʷˋʶʽˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ˉˇ˂˂ˇˏˌ ʆˇˉʽˁˇˏˌΣ 
ʃʶˊʽ˒ʶˊʶʽʰˁˇˏˌ ˁʰʽ ɳʻ˄ʽˁˇˏˌ ˉʰˊʰʴ˖ʴʽˁˇˏˌ ˒ˇˊʶʾˌΦ ʁʽ ˋ˔ʷˋʶʽˌ ʰˎˍʷˌ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˂ʶˉˍˇ˃ʶˊ˗ˌ ˋˍˇ 
ʃʰˊʱˊˍʹ˃ʰ пΦɹΦ  
 
4Φ ʅˍˊʰˍʹʴʽˁʺ Aˁʰʵʹ˃ʰʿˁʺˌ A˄ʱˉˍˎ˅ʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
 
ɶ ˋˍˊʰˍʹʴʽˁʺ ʰˁʰʵʹ˃ʰʿˁʺˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁ˖ʵʽˁˇˉˇʽʺʻʹˁʶ ʶ˃ˉʶˊʽˋˍʰˍ˖˃ʷ˄ʰ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ 
ʰˉˈ ˍʹ˄ ɳˉʽˍˊˇˉʺ ɮˁʰʵʹ˃ʰʿˁˇˏ-ɮ˄ʰˉˍˎ˅ʽʰˁˇˏ ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ˁʰʽ ˁʰˍʰʴˊʱ˒ˍʹˁʶ ˂ʶˉˍˇ˃ʶˊ˗ˌ ˋˍʹ˄  
ʷˁʻʶˋʹ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ нлмл όʃʰˊʱˊˍʹ˃ʰ пΦɹɹύΦ ɮˉˈ ˍˇ ʰˁʰʵΦ ʷˍˇˌ нлмм-нлмнΣ ʹ ˉʰˊʰˉʱ˄˖ ɳˉʽˍˊˇˉʺ 
ʰ˄ˍʽˁʰˍʰˋˍʱʻʹˁʶ ʰˉˈ ˍʹ˄ ɳˉʽˍˊˇˉʺ ɮ˄ʱˉˍˎ˅ʹˌΣ ʃˊˇʲˇ˂ʺˌ ˁʰʽ ɲʽʰ˒ʱ˄ʶʽʰˌΦ ɶ ˎ˂ˇˉˇʾʹˋʹ ˁʰʽ 
ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺ ˍʹˌ ˋˍˊʰˍʹʴʽˁʺˌ ʰˎˍʺˌ ˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽ ˉʶˊʽˇʵʽˁʱ ʰˉˈ ˍʹ˄ ʁɾɳɮ ˁʰʽ ˍʹ˄ ʶ˄ ˂ˈʴ˖ 
ʶˉʽˍˊˇˉʺ ˁʰʽ ˋˎʸʹˍʶʾˍʰʽ ˋˍʹ ʅˎ˄ʷ˂ʶˎˋʹ ʆ˃ʺ˃ʰˍˇˌΦ ɮˊˁʶˍˇʾ ʰˉˈ ˍˇˎˌ ˋˍˈ˔ˇˎˌ ˉˇˎ ʶʾ˔ʰ˄ ˍʶʻʶʾ ʷ˔ˇˎ˄ 
ʶˉʽˍʶˎ˔ʻʶʾΣ ʶ˄˗ ʱ˂˂ˇʽ ʶ˅ ʰˎˍ˗˄ ʶ˅ʰˁˇ˂ˇˎʻˇˏ˄ ˄ʰ ʶʾ˄ʰʽ ʶˉʾˁʰʽˊˇʽ όˉΦ˔Φ ˎˉˇ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹΣ ˃ʶʴʱ˂ˇʽ 
ʰˊʽʻ˃ˇʾ ʶʽˋʰˁˍʷ˖˄ ˒ˇʽˍʹˍ˗˄ύ ˁʰʽ ʶˉϥ ʰˎˍ˗˄ ˎˉʱˊ˔ʶʽ ˋˎ˄ʶ˔ʺˌ ʶ˄ʰˋ˔ˈ˂ʹˋʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ ɳʽʵʽˁˈˍʶˊʰΣ ʴʽʰ 
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ˍˇ ʃˊˇˉˍˎ˔ʽʰˁˈ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Σ ˇʽ ʅˍˊʰˍʹʴʽˁˇʾ ˋˍˈ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ˋʶ ˋˎ˃˒˖˄ʾʰ ˁʰʽ ˃ʶ ˍˇˎˌ 
ˋˍˊʰˍʹʴʽˁˇˏˌ ˋˍˈ˔ˇˎˌ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌΣ ˁʰʻ˗ˌ ˁʰʽ ʹ ʰ˄ʰ˂ˎˍʽˁˈˍʶˊʹ ˋˍˇ˔ˇʻʶˋʾʰ ˋʶ ʶˉʾ ˃ʷˊˇˎˌ ˋʹ˃ʶʾʰ 
ʶ˅ʶʽʵʽˁʶˏˍʹˁʰ˄ ˁʰʽ ʶʴˁˊʾʻʹˁʰ˄ ʰˉˈ ˍʹ мрκмнΦлтΦнлму ˋˎ˄ʶʵˊʾʰˋʹ ˍʹˌ ʅˎ˄ʷ˂ʶˎˋʹˌ ʆ˃ʺ˃ʰˍˇˌ όʃʰˊʱˊˍʹ˃ʰ 
пΦɹɹɹύΦ 
ɼh ˍʱ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ʷˍʹΣ ˋˍʹ ˋˍˊʰˍʹʴʽˁʺ ʰˁʰʵʹ˃ʰʿˁʺˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˇˎˋʽ˖ʵ˗ˌ ˁʰʽ 
ˇʽ ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˍʹˌ ʶˉʽˍˊˇˉʺˌ ˉʽˋˍˇˉˇʾʹˋʹˌ ˍˇˎ ʃˊˇˉˍˎ˔ʽʰˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ 
ˍʹ˄ ˇˉˇʾʰ ˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌ ˇ˂ˇˁ˂ʺˊ˖ˋʶ ˉˊˈˋ˒ʰˍʰ ˃ʶ ʶˉʽˍˎ˔ʾʰΦ  
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ɩɪɨɜɪɚɥɥɚ ɩɪɨɩɬɭɯɢɚɣɱɦ ɫɩɨɭɝɱɦ  
 
 ʆˇ ʃˊˈʴˊʰ˃˃ʰ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ όʃʃʅύ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ʰˉˇˋˁˇˉʶʾ ˋˍʹ˄ ʱˊˍʽʰ 
ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˍʹˌ ʋʹ˃ʶʾʰˌΣ ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍʹ ʻʶ˖ˊʹˍʽˁʺ ˁʰʽ ʶˊʴʰˋˍʹˊʽʰˁʺ 
ʶˁˉʰʾʵʶˎˋʹ ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ʰʴˇˊʱˌ ʶˊʴʰˋʾʰˌΦ ʆˇ ʃʃʅ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ʷ˔ʶʽ ʵʹ˃ʽˇˎˊʴʹʻʶʾ 
ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ɳˎˊ˖ˉʰʿˁˈ ʅˏˋˍʹ˃ʰ ɾʶˍʰ˒ˇˊʱˌ ˁʰʽ ʅˎˋˋ˗ˊʶˎˋʹˌ ʃʽˋˍ˖ˍʽˁ˗˄ ɾˇ˄ʱʵ˖˄ όʃɾΣ 
9/¢{Ґɳ¦wht9!b /h¦w{9 /w95L¢ ¢w!b{C9w {¸{¢9aύΣ ʶʾ˄ʰʽ ʶ˂ʱ˔ʽˋˍʹˌ ʵʽʱˊˁʶʽʰˌ у ʵʽʵʰˁˍʽˁ˗˄ ʶ˅ʰ˃ʺ˄˖˄ 
όпʶˍʷˌύ ˃ʶ ˋˎ˄ˇ˂ʽˁˈ ʰˊʽʻ˃ˈ ʃɾ нплΦ ʆˇ ˋˏˋˍʹ˃ʰ 9/¢{ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʴʽʰ ˄ʰ ʵʽʶˎˁˇ˂ˏ˄ʶʽ ˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ɳˎˊ˖ˉʰʿˁ˗˄ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁ˗˄ ʆ˃ʹ˃ʱˍ˖˄Σ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 
ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ 9w!{a¦{Φ ʆˇ ʆ˃ʺ˃ʰ ˇ˂ˇˁ˂ʺˊ˖ˋʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʰ˃ˈˊ˒˖ˋʹˌ ˍˇˎ ˉʰ˂ʰʽˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʶ˄ˍˈˌ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ нллф-нлмлΦ ʆˇ ˄ʷˇ ʃˊˈʴˊʰ˃˃ʰ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ ˅ʶˁʾ˄ʹˋʶ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˃ʶ ˍˇˎˌ ˄ʶˇʶʽˋʰ˔ʻʷ˄ˍʶˌ ˒ˇʽˍʹˍʷˌ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ нлмл-2011. 
ʅˍˇ ˉˊˈʴˊʰ˃˃ʰ ʰˎˍˈ ʷʴʽ˄ʰ˄ ʰ˂˂ʰʴʷˌ ˃ʽˁˊʺˌ ˁ˂ʾ˃ʰˁʰˌ ʶ˄ˍˈˌ ˍˇˎ нлмр ˁʰʽ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʴʽʰ ˍˇˎˌ 
˄ʶˇʶʽˋʰ˔ʻʷ˄ˍʶˌ ˒ˇʽˍʹˍʷˌ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˎˌ нлмр-нлмсΦ ɴˁˍˇˍʶΣ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ʹ ˁʰˍΩ ʷˍˇˌ 
ʰ˄ʰ˃ˈˊ˒˖ˋʹ ˉˍˎ˔˗˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Σ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ʷ˔ʶʽ ˎˉˇʵʶʾ˅ʶʽ ʹ 
ɾʁɲɹʃ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ʃʰˍˊ˗˄ ˁʰʽ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉΩ ˈ˕ʹΥ ʰύ ̱ ʽˌ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ ˍˇˎ ʃʃʅΣ ʲύ ̱ ʹ˄ ʶ˃ˉʶʽˊʾʰ 
ˉˇˎ ʰˉˇˁˍʺʻʹˁʶ ˃ʶ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍ˖˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄ ˁʰʽ ʴύ ˍʽˌ ʽʵʽʰʽˍʶˊˈˍʹˍʶˌ ˍʹˌ ɳ˂˂ʹ˄ʽˁʺˌ 
ʰʴˇˊʱˌ ʶˊʴʰˋʾʰˌ ʴʽʰ ˍˇˎˌ ʰˉˇ˒ˇʾˍˇˎˌ ʋʹ˃ʽˁˇˏˌΦ  
 ɮˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлнм-22 ˅ʶˁʾ˄ʹˋʶ ˋˍʰʵʽʰˁʱ ʹ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ʰ˄ʰʻʶ˖ˊʹ˃ʷ˄ˇˎ ʃʃʅ ˈˉ˖ˌ 
ʰˉˇ˒ʰˋʾˋˍʹˁʶ ˋˍʹ˄ ʅˎ˄ʷ˂ʶˎˋʹ (37/21-5-нлнмύ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌΦ ʆˇ ʶ˄ ˂ˈʴ˖ ʰ˄ʰʻʶ˖ˊʹ˃ʷ˄ˇ ʃʃʅ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽΥ 
ɮΦ Mʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏ (core courses) - ˎ ˉˇ˔ˊʶ˖ˍʽˁʱΣ ˃ʶ ˋˎ˄ˇ˂ʽˁˈ ʰˊʽʻ˃ˈ ʃɾҐ мтлΦ 
ɰΦ ɲʽˉ˂˖˃ʰˍʽˁʺ-ˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰ όˉʶʽˊʰ˃ʰˍʽˁʺύ - ˃ ʶ ˋˎ˄ˇ˂ʽˁˈ ʰˊʽʻ˃ˈ ʃɾҐ нп ʺ 
ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʵʽˉ˂˖˃ʰˍʽˁʺ-ˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰ - ˃ ʶ ˋˎ˄ˇ˂ʽˁˈ ʰˊʽʻ˃ˈ ʃɾҐ уΣΦ 
ɱΦ ɾʰʻʺ˃ʰˍʰ ʃʶˊʽˇˊʽˋ˃ʷ˄ʹˌ ɳˉʽ˂ˇʴʺˌ - ʶˉʽ˂ˇʴʺ ʰˉˈ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇ ʰˊʽʻ˃ˈ ˃ʰʻʹ˃ʱˍ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ 
˃ʶ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏΣ ˃ʶ ˋˎ˄ˇ˂ʽˁˈ ʰˊʽʻ˃ˈ ʃɾҐ нл 
ɲΦ ʋʹ˃ʽˁʱ ɾʰʻʺ˃ʰˍʰ ɳ˂ʶˏʻʶˊʹˌ ɳˉʽ˂ˇʴʺˌ ̱  ȟ ˉˇʾʰ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ ʋʹ˃ʶʾʰ ˁʰʽ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏΣ ˃ʶ 
ˋˎ˄ˇ˂ʽˁˈ ʰˊʽʻ˃ˈ ʃɾҐ нл ʺ ˃ʶ ˋˎ˄ˇ˂ʽˁˈ ʰˊʽʻ˃ˈ ʃɾҐ ос όˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ʶˁˉˈ˄ʹˋʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ 
ˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌύ 
ɳΦ ɾ -́ʋʹ˃ʽˁʱ ɾʰʻʺ˃ʰˍʰ ɳ˂ʶˏʻʶˊʹˌ ɳˉʽ˂ˇʴʺˌ ˍʰ ˇˉˇʾʰ ʵʶ˄ ˋ˔ʶˍʾʸʶˍʰʽ ʱ˃ʶˋʰ ˃ʶ ˍʹ ʋʹ˃ʶʾʰΣ ˃ʶ ˋˎ˄ˇ˂ʽˁˈ 
ʰˊʽʻ˃ˈ ʃɾҐсΦ 
 ɶ ʃʶʽˊʰ˃ʰˍʽˁʺ ʃˍˎ˔ʽʰˁʺ ɳˊʴʰˋʾʰ όʃʃɳύ ʁ ˁˉˇ˄ʶʾˍʰʽ ˋʶ ʵˏˇ ˋˎ˄ʶ˔ˈ˃ʶ˄ʰ ʶ˅ʱ˃ʹ˄ʰ όтˇ ˁ ʰʽ уˇύΣ ʰ˄ˍʽˋˍˇʽ˔ʶʾ 
ˋʶ нп ʃɾ ˁʰʽ ʲʰʻ˃ˇ˂ˇʴʶʾˍʰʽ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʺ ˍʹˌ ˃ʶ ʷ˄ʰ ʲʰʻ˃ˈΦ ʃʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʵʶ ˍʹ˄ ʰ˄ʰʸʺˍʹˋʹ 
ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌ ʶˊʶˎ˄ʹˍʽˁˇˏ ˉʶʵʾˇˎΣ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ʷˊʶˎ˄ʰˌ ˋʶ ʷ˄ʰ ʶˁ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʶˊʴʰˋˍʹˊʾ˖˄ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌ ʺκˁʰʽ ˋˎ˄ʶˊʴʰʸˈ˃ʶ˄˖˄ ʶˊʴʰˋˍʹˊʾ˖˄Σ ˍʹ ˋˎʴʴˊʰ˒ʺ ˁʰʽ ˍʹ ʵʹ˃ˈˋʽʰ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ 
ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍʹˌΦ 
 ʅʶ ʶ˅ʰʽˊʶˍʽˁʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˁʰʽ ʷˉʶʽˍʰ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʅˎ˄ʷ˂ʶˎˋʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌΣ ʹ ʃʃɳ 
˃ˉˇˊʶʾ ˄ʰ ʰ˄ˍʽˁʰʻʾˋˍʰˍʰʽ ʰˉˈ ɰʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʃˍˎ˔ʽʰˁʺ ɳˊʴʰˋʾʰ όɰʃɳύΣ ʹ ˇˉˇʾʰ ʶˁˉˇ˄ʶʾˍʰʽ ˋˍˇ уˇ ʁ ˅ʱ˃ʹ˄ˇ 
ˋˉˇˎʵ˗˄Σ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ у ʃɾ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ˃ʾʰˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ ʶˊʴʰˋʾʰˌ 
ʰ˄ʰˋˁˈˉʹˋʹˌ ˋʶ ʷ˄ʰ ʶˊʶˎ˄ʹˍʽˁˈ ˉʶʵʾˇΣ ˍʹ ˋˎʴʴˊʰ˒ʺ ˁʰʽ ˍʹ ʵʹ˃ˈˋʽʰ ˉʰˊˇˎˋʾʰˋʺ ˍʹˌΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ 
ʰˎˍʺΣ ˋˍˇ тˇ ʁ ˅ʱ˃ʹ˄ˇ ˋˉˇˎʵ˗˄Σ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ʶˉʽˉ˂ʷˇ˄ о ʋʹ˃ʽˁʱ ɾʰʻʺ˃ʰˍʰ ɳˉʽ˂ˇʴʺˌΦ 
 ʁʽ ʵʽʰ˂ʷ˅ʶʽˌ ˍˇˎ ˔ʶʽ˃ʶˊʽ˄ˇˏ ˁʰʽ ʶʰˊʽ˄ˇˏ ʶ˅ʰ˃ʺ˄ˇˎ ˋʶ ˈ˂ʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʵʽʰ ʸ˗ˋʹˌ 
ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ˍʽˌ ˎˉˇʵʶʾ˅ʶʽˌ ˎʴʽʶʽ˄ʺˌ ˁʰʽ ʰˋ˒ʱ˂ʶʽʰˌΣ ˂ˈʴ˖ COVID мфΣ ˈˉ˖ˌ ˁʰʻˇˊʾˋˍʹˁʰ˄ ʰˉˈ ˍˇ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄Φ ɮ˄ˍʾˋˍˇʽ˔ʰ, ˁʰʽ ʹ ʶˊʴʰˋˍʹˊʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʵʽʰ ʸ˗ˋʹˌΦ ɶ 
ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˁʰ˄ˇ˄ʽˁʱ ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ʶˊʴʰˋˍʹˊʾ˖˄ ˍˇˎ ʃʃʅ 
ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʶʾ˔ʰ˄ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˋˎ˃˃ʶˍʱˋ˔ˇˎ˄ ˋˍʽˌ ʶ˅ʶˍʱˋʶʽˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄, ˇʽ ˇˉˇʾʶˌ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʁ ˉʾˋʹˌ ʵʽʰ ʸ˗ˋʹˌΦ 
 ɮ˄ʰ˂ˎˍʽˁʱ ˇʽ ˉˍˎ˔ʷˌ ˍˇˎ ʃʃʅ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ʁʵʹʴˈ ʅˉˇˎʵ˗˄ ˉˇˎ ʷ˔ʶʽ ʰ˄ʰˊˍʹʻʶʾ ˋˍʹ˄ 
ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ όwww.chem.upatras.gr) 
 

http://www.chem.upatras.gr/
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ɩɪɨɜɪɚɥɥɚɬɚ ɥɞɬɚɩɬɭɯɢɚɣɱɦ ɣɚɢ ɝɢɝɚɣɬɨɪɢɣɱɦ ɫɩɨɭɝɱɦ 
  
ʁʽ ˋˍˊʰˍʹʴʽˁˇʾ ˋˍˈ˔ˇʽ ˍ˖˄ ʃɾʅ ϧ ʃɲʅ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ʶʾ˄ʰʽΥ 
1. ʃʰˊˇ˔ʺ ʱˊˍʽʰˌ ˁʰʽ ˎ˕ʹ˂ʺˌ ˋˍʱʻ˃ʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇˎˌ ʊˇʽˍʹˍʷˌ. 
2. ʃˊ˖ˍˇˉˇˊʾʰ ˋˍʹ˄ ʷˊʶˎ˄ʰΦ 
3. ʅˏ˄ʵʶˋʹ ˍʹˌ ˉʰˊʶ˔ˈ˃ʶ˄ʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ˃ʶ ˍʽˌ ˋˏʴ˔ˊˇ˄ʶˌ ˉˊˇˁ˂ʺˋʶʽˌ ˋˍˇ˄ ʶˉʰʴʴʶ˂˃ʰˍʽˁˈ ˋˍʾʲˇΦ 
4. ɲʹ˃ʽˇˎˊʴʾʰ ʶˉʽˋˍʹ˃ˈ˄˖˄ ˃ʶ ˁˇʽ˄˖˄ʽˁʷˌ ʶˎʰʽˋʻʹˋʾʶˌΦ 
5. ɲʹ˃ʽˇˎˊʴʾʰ ˋˍʶ˂ʶ˔˗˄ ʽˁʰ˄˗˄ ˄ʰ ˋˍʰʵʽˇʵˊˇ˃ʺˋˇˎ˄ ˋʶ ʵʽʶʻ˄ʷˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄Φ 
6. ɲʹ˃ʽˇˎˊʴʾʰ ʶˉʽˋˍʹ˃ˈ˄˖˄ ʽˁʰ˄˗˄ ˄ʰ ˇ˂ˇˁ˂ʹˊ˗ˋˇˎ˄ ˃ʶ ʶˉʽˍˎ˔ʾʰ ˋˉˇˎʵʷˌ ˍˊʾˍˇˎ ˁˏˁ˂ˇˎΦ 
7. ʃˊˇ˗ʻʹˋʹ ˁʰʽ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍʹˌ ʰˊʽˋˍʶʾʰˌ ˁʰʽ ˍʹˌ ˁʰʽ˄ˇˍˇ˃ʾʰˌΦ   
 
ɶ ʶˉʾˍʶˎ˅ʹ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ˋˍˈ˔˖˄ ʰˉˇˍʶ˂ʶʾ ʲʰˋʽˁˈ ˃ʷ˂ʹ˃ʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˁʰʻʾˋˍʰˍʰʽ ʵˎ˄ʰˍʺ ˔ʱˊʹ 
ˋˍʹ˄ ˎ˕ʹ˂ˇˏ ʲʰʻ˃ˇˏ ˉˇʽˈˍʹˍʰ ˍ˖˄ ˃ʶ˂˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˋˍʹ˄ ʶ˄ʶˊʴˈ ˋˎ˃˃ʶˍˇ˔ʺ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋˍʽˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʷˌ ˍˇˎΦ 
ʆˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлму-нлмфΣ ˎˉʺˊ˅ʰ˄ ˇˎˋʽʰˋˍʽˁʷˌ ʰ˂˂ʰʴʷˌ ˋˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄ 
όʃɾʅύ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌΦ ɳʽʵʽˁˈˍʶˊʰΣ ˅ʶˁʾ˄ʹˋʶ ʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˄ʷˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ˋˉˇˎʵ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ όʃɾʅ ˋˍʹ ζʋʹ˃ʶʾʰηύΣ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ ˄ʷ˖˄ ɲʽʰˍ˃ʹ˃ʰˍʽˁ˗˄κɲʽʿʵˊˎ˃ʰˍʽˁ˗˄ ʃɾʅ ˋˍʰ 
ˇˉˇʾʰ ˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌ ʶʾ˄ʰʽ ʶˉʽˋˉʶˏʵˇ˄ ʆ˃ʺ˃ʰΦ ʆʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ʰˎˍʱΣ ˁʰʻ˗ˌ ˁʰʽ ˇ ˁˏˁ˂ˇˌ 
ʵʽʵʰˁˍˇˊʽˁˇˏ ʵʽˉ˂˗˃ʰˍˇˌ ʶʾ˔ʰ˄ ʰ˄ʰˋ˔ʶʵʽʰˋˍʶʾ ˍˇ ʰˁʰʵΦ ʷˍˇˌ нлмт-2018 ˃ ʶ ʲʱˋʹ ˍʹ˄ ˋ˔ʶˍʽˁʺ ˄ˇ˃ˇʻʶˋʾʰΦ 
ʆʰ ˉˊˇʹʴˇˏ˃ʶ˄ʰ ʃɾʅ ˋˍʰ ˇˉˇʾʰ ˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌ ʶʾ˄ʰʽ ʶˉʽˋˉʶˏʵˇ˄ ʶ˅ʰˁˇ˂ˇˎʻˇˏ˄ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎˌ 
˃ʷ˔ˊʽ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄ ˍ˖˄ ˁʰˍʱ ˍʰ ˉˊˇʹʴˇˏ˃ʶ˄ʰ ʷˍʹ ʶʽˋʰ˔ʻʷ˄ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ   
ɮ˄ʰ˂ˎˍʽˁʱ ˍʰ ʃɾʅ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ʁʵʹʴˈ ʅˉˇˎʵ˗˄ ˉˇˎ ʷ˔ʶʽ ʰ˄ʰˊˍʹʻʶʾ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ˁʰʻ˗ˌ ˁʰʽ ˋˍʽˌ ʽˋˍˇˋʶ˂ʾʵʶˌ ˍ˖˄ ɲʽʰˍ˃ʹ˃ʰˍʽˁ˗˄κɲʽʿʵˊˎ˃ʰˍʽˁ˗˄ ʃɾʅΦ 
 
ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ όʃɾʅύ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ όʃɾʅ ˋˍʹ ζʋʹ˃ʶʾʰηύ  
ʆˇ ʃɾʅ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʽˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌΥ 
ʰΦ ζʋʹ˃ʶʾʰ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰ ʇ˂ʽˁ˗˄ ˃ʶ ɳ˒ʰˊ˃ˇʴʷˌ ˋˍʹ ɰʽˇ˃ʹ˔ʰ˄ʾʰΣ ˍʹ˄ ɳ˄ʷˊʴʶʽʰ ˁʰʽ ˍˇ ʃʶˊʽʲʱ˂˂ˇ˄η 
ʲΦ ζɮ˄ʰ˂ˎˍʽˁʺ ʋʹ˃ʶʾʰ ˁʰʽ ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰη 
 
ɲ-̔ɹʵˊˎ˃ʰˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ζɳ˒ʰˊ˃ˇˋ˃ʷ˄ʹ ɰʽˇ˔ʹ˃ʶʾʰΥ ɼ˂ʽ˄ʽˁʺ ʋʹ˃ʶʾʰΣ 
ɰʽˇˍʶ˔˄ˇ˂ˇʴʾʰΣ ɮ˅ʽˇ˂ˈʴʹˋʹ ʊʰˊ˃ʰˁʶˎˍʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄η 
ʅˎ˃˃ʶˍʷ˔ˇ˄ˍʰ ɹʵˊˏ˃ʰˍʰ 
ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
ɳɼɳʊɳ ζɲʹ˃ˈˁˊʽˍˇˌη 
 
ɲʽʰˍ˃ʹ˃ʰˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ΨΩɹʰˍˊʽˁʺ ʋʹ˃ʶʾʰ ˁʰʽ ʋʹ˃ʽˁʺ ɰʽˇ˂ˇʴʾʰΩΩ 
ʅˎ˃˃ʶˍʷ˔ˇ˄ˍʰ ʆ˃ʺ˃ʰˍʰ 
ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
ʆ˃ʺ˃ʰ ɹʰˍˊʽˁʺˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
 
ɳˉʾˋʹˌΣ ˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌ ˋˎ˃˃ʶˍʷ˔ʶʽ ˋʶ ɲʽ-ʽʵˊˎ˃ʰˍʽˁʱκɲʽʰˍ˃ʹ˃ʰˍʽˁʱ ʃɾʅ  ˉˇˎ ˋˎ˄ˍˇ˄ʾʸˇ˄ˍʰʽ ʰˉˈ ʱ˂˂ʰ 
ʆ˃ʺ˃ʰˍʰ ˍˇˎ ʃʰ˄Φ ʃʰˍˊ˗˄ ʺ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄Φ ɳʽʵˁˈˍʶˊʰΣ ˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌ ˋˎ˃˃ʶˍʷ˔ʶʽ ˋˍʰΥ 
 
ɲʽʰˍ˃ʹ˃ʰˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˋˍʹ˄ ɳˉʽˋˍʺ˃ʹ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰ ˍ˖˄ ʃˇ˂ˎ˃ʶˊ˗˄ ˁʰʽ 
ʅˏ˄ʻʶˍ˖˄ ʇ˂ʽˁ˗˄ 
ʅˎ˃˃ʶˍʷ˔ˇ˄ˍʰ ʆ˃ʺ˃ʰˍʰ 
ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˍ˖˄ ʇ˂ʽˁ˗˄Σ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
ʆ˃ʺ˃ʰ ɾʹ˔ʰ˄ˇ˂ˈʴ˖˄ ˁʰʽ ɮʶˊˇ˄ʰˎˉʹʴ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄Σ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
ʆ˃ʺ˃ʰ ʋʹ˃ʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄Σ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ όʶˉʽˋˉʶˏʵˇ˄ύ 
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ɲʽʰˍ˃ʹ˃ʰˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˋˍʽˌ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 
ʅˎ˃˃ʶˍʷ˔ˇ˄ˍʰ ʆ˃ʺ˃ʰˍʰ 
ʆ˃ʺ˃ʰ ɰʽˇ˂ˇʴʾʰˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
ʆ˃ʺ˃ʰ ɱʶ˖˂ˇʴʾʰˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ όʶˉʽˋˉʶˏʵˇ˄ύ 
ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˍ˖˄ ʇ˂ʽˁ˗˄Σ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
ʆ˃ʺ˃ʰ ɾʰʻʹ˃ʰˍʽˁ˗˄Σ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
 
ɲ-̔ʽʵˊˎ˃ʰˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ζɮ˄ˈˊʴʰ˄ʹ ɰʽˇ˂ˇʴʽˁʺ ʋʹ˃ʶʾʰη 
ʅˎ˃˃ʶˍʷ˔ˇ˄ˍʰ ʆ˃ʺ˃ʰˍʰ 
ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɹ˖ʰ˄˄ʾ˄˖˄ όʶˉʽˋˉʶˏʵˇ˄ύ 
ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ɳʻ˄ʽˁˈ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄  
ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 
ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˏˉˊˇˎ 
 
ɼˏˁ˂ˇˌ ɲʽʵʰˁˍˇˊʽˁˇˏ ɲʽˉ˂˗˃ʰˍˇˌ 
ɾʶ ˍˇ ɲʽʵʰˁˍˇˊʽˁˈ ɲʾˉ˂˖˃ʰ ˉˊˇˋʶʴʴʾʸˇ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʷˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˁʰʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋˍˇ ʴ˄˖ˋˍʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ʋʹ˃ʶʾʰˌΦ 
ɾʶ ʲʱˋʹ ˍˇ ˄ʷˇ ʻʶˋ˃ʽˁˈ ˉ˂ʰʾˋʽˇΣ ʵʽˁʰʾ˖˃ʰ ˎˉˇʲˇ˂ʺˌ ʰʾˍʹˋʹˌ ʴʽʰ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ʵʽʵʰˁˍˇˊʽˁʺˌ ʵʽʰˍˊʽʲʺˌ 
ʷ˔ˇˎ˄ ˉ˂ʷˇ˄ ˃ˈ˄ˇ˄ ˇʽ ˁʱˍˇ˔ˇʽ ɾɲɳΦ ʅʶ ʶ˅ʰʽˊʶˍʽˁʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉˇˎ ˉˊˇʲ˂ʷˉˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ɼʰ˄ˇ˄ʽˋ˃ˈ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˁʰʽ ˃ʶˍʱ ʰˉˈ ʰʽˍʽˇ˂ˇʴʹ˃ʷ˄ʹ ʰˉˈ˒ʰˋʹ ˍʹˌ ʅˎ˄ʷ˂ʶˎˋʹˌ ʆ˃ʺ˃ʰˍˇˌΣ ˃ˉˇˊʶʾ ˄ʰ ʴʾ˄ʶʽ 
ʵʶˁˍˈˌ ˖ˌ ˎˉˇ˕ʺ˒ʽˇˌ ʵʽʵʱˁˍˇˊʰˌ ˁʰʽ ˃ʹ ˁʱˍˇ˔ˇˌ ɾɲɳ ˃ʶ ʲʰʻ˃ˈ ˉˍˎ˔ʾˇˎ ϦɯˊʽˋˍʰϦΦ ʃˍˎ˔ʽˇˏ˔ˇʽ ʆɳɹΣ 
ɮΦʅΦʃɮɹΦʆΦɳΦ ʺ ʽˋˇˍʾ˃˖˄ ˋ˔ˇ˂˗˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʴʾ˄ˇˎ˄ ʵʶˁˍˇʾ ˖ˌ ˎˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌ ˃ˈ˄ˇ˄ ʶ˒ˈˋˇ˄ ʶʾ˄ʰʽ 
ˁʱˍˇ˔ˇʽ ɾɲɳΦ  
ɶ ʶˉʽ˂ˇʴʺ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋˍˇ˄ ˁˏˁ˂ˇ ˍˇˎ ɲʽʵʰˁˍˇˊʽˁˇˏ ɲʽˉ˂˗˃ʰˍˇˌ ʴʾ˄ʶˍʰʽ ʰˉˈ ˍʹ ʅˎ˄ʷ˂ʶˎˋʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
˃ʶ ˍʰ ˁˊʽˍʺˊʽʰ ˉˇˎ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˋˍˇ˄ ˁʰ˄ˇ˄ʽˋ˃ˈ ɲʽʵʰˁˍˇˊʽˁ˗˄ ʅˉˇˎʵ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ˈˉ˖ˌ ʁ ʴˁˊʾʻʹˁʶ 
ˍˇ ʰˁʰʵΦ ʷˍˇˌ нлмт-нлмуΣ ˃ʶ ʲʱˋʹ ˍˇ ˄ʷˇ ʻʶˋ˃ʽˁˈ ˉ˂ʰʾˋʽˇΦ 
ʂˉ˖ˌ ʷ˔ʶʽ ʰ˄ʰ˒ʶˊʻʶʾ ˁʰʽ ˋˍʽˌ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ʶˁʻʷˋʶʽˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ, ʹ ʰˉʶˎʻʶʾʰˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍʹˌ 
ʷˊʶˎ˄ʰˌ ˉˇˎ ʵʽʶ˅ʰʴˈˍʰ˄ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ʃɾʅ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʷˋ˖ ˍ˖˄ ˉʽˋˍ˗ˋʶ˖˄ ˍˇˎ ʆʰˁˍʽˁˇˏ 
ʃˊˇːˉˇ˂ˇʴʽˋ˃ˇˏ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ʃʰˍˊ˗˄ ʶʾ˄ʰʽ ʶ˄ˍʶ˂˗ˌ ʰ˄ʶˉʰˊˁʺˌΦ ʆˇ ˁˈˋˍˇˌ ˁʰ˂ˏˉˍʶˍʰʽ ˋ˔ʶʵˈ˄ 
ˉʱ˄ˍʰ ˃ʷˋ˖ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁ˗˄ ʶʻ˄ʽˁ˗˄ ˁʰʽ ʶˎˊ˖ˉʰʿˁ˗˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˉˇˎ ʶ˅ʰˋ˒ʰ˂ʾʸˇˎ˄ ˍʰ 
˃ʷ˂ʹ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ  
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ɞɣɩɚɢɝɞɭɬɢɣɨ-ɝɢɝɚɣɬɢɣɨ ɞɪɜɨ ɬɨɭ ɬɥɠɥɚɬɨɫ ɯɠɥɞɢɚɫ 
ʅˍʹ˄ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˋˍˇʽ˔ʶʾʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ʶˉʽˍʶ˂ˇˏ˃ʶ˄ˇ ʵʽʵʰˁˍʽˁˈ  ʷˊʴˇΣ 
ˍʰ ʶˁˉʰʽʵʶˎˍʽˁʱ ʲˇʹʻʺ˃ʰˍʰΣ ˍˇ ˉˊˇˋ˖ˉʽˁˈ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ˍʹ˄ ʰ˄ʰ˂ˇʴʾʰ ʵʽʵʰˋˁˈ˄ˍ˖˄κʵʽʵʰˋˁˇ˃ʷ˄˖˄Σ ˍʹ 
˔ˊʺˋʹ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˉ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʶˉʽˁˇʽ˄˖˄ʾʰˌΣ ˁʰʻ˗ˌ ˁʰʽ ʱ˂˂ʰ ˔ˊʺˋʽ˃ʰ ˋˍˇʽ˔ʶʾʰΦ 
ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ʷˊʴˇˎ ʰˉˈ ˍˇˎˌ 
ʰύ ̄ ˊˇˉˍˎ˔ʽʰˁˇˏˌ ˒ˇʽˍʹˍʷˌΣ ˁʰʽ 
ʲύ h ˉˈ ˍʰ ˃ʷ˂ʹ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ 
ʆʰ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ʰˋ˒ʰ˂ʾʸˇˎ˄ ˍʹ˄ ʰ˄˖˄ˎ˃ʾʰ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ʹ˂ʶˁˍˊˇ˄ʽˁʺ ʵʽʰʵʽˁʰˋʾʰ 
ˎˉˇʲˇ˂ʺˌ ˍˇˎˌΦ ʅʶ ˈ˂ʶˌ ˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˎˉʱˊ˔ʶʽ ʵˎ˄ʰˍˈˍʹˍʰ ˋ˔ˇ˂ʽʰˋ˃ˇˏ ʰˉˈ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ˁʰʽ ʵˏ˄ʰˍʰʽ ˄ʰ ʶˉʽ˂ʷ˅ˇˎ˄ ˃ʶˍʰ˅ˏ р ʵʽʰʲʰʻ˃ʾˋʶ˖˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌ κ ʶˊ˗ˍʹˋʹΥ ζɼʰʻˈ˂ˇˎη 
όʲʰʻ˃ˈˌ мύΣ ζɽʾʴˇη όʲʰʻ˃ˈˌ нύΣ ζɮˊˁʶˍʱη όɰʰʻ˃ˈˌ оύΣ ζʃˇ˂ˏη όʲʰʻ˃ˈˌ пύ ˁʰʽ ζʃʱˊʰ ˉˇ˂ˏη όʲʰʻ˃ˈˌ рύΦ 

 
ɮ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ɳˁˉʰʽʵʶˎˍʽˁʺˌ ɲʽʰʵʽˁʰˋʾʰˌ ʰˉˈ ˍˇˎˌ ʊˇʽˍʹˍʷˌ  
 
ʆʰ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ʰˋ˒ʰ˂ʾʸˇˎ˄ ˍʹ˄ ʰ˄˖˄ˎ˃ʾʰ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ʹ˂ʶˁˍˊˇ˄ʽˁʺ ʵʽʰʵʽˁʰˋʾʰ 
ˎˉˇʲˇ˂ʺˌ ˍˇˎˌΦ   
 
ü ʆʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉʶˊʽʶʾ˔ʰ˄ ˍʷˋˋʶˊʽˌ ʶ˄ˈˍʹˍʶˌ ʶˊ˖ˍʺˋʶ˖˄ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄Υ  
όʰύ ̀ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ όт ʶˊ˖ˍʺˋʶʽˌύΣ  
όʲύ ̀ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍ˖˄ ˋˎʴʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ˍ˖˄ ˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁ˗˄ ˋʹ˃ʶʽ˗ˋʶ˖˄ όт ʶˊ˖ˍʺˋʶʽˌύΣ  
όʴύ ̀ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ όмп ʶˊ˖ˍʺˋʶʽˌύ ˁʰʽ  
όʵύ ̀ ˍˇ ʲʰʻ˃ˈ ʵˎˋˁˇ˂ʾʰˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˍʰ ˃ʰʻʹˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ όу ʶˊ˖ˍʺˋʶʽˌύΦ 
 
ü ʆʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʰˉˇˍʾ˃ʹˋʹˌ ˍˇˎ ʶˊʴʰˋˍʹˊʽʰˁˇˏ ʷˊʴˇˎ ˉʶˊʽʶʾ˔ʰ˄ ˍʷˋˋʶˊʽˌ ʶ˄ˈˍʹˍʶˌ ʶˊ˖ˍʺˋʶ˖˄ 
ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄Υ  
όʰύ ̱ ˇ˄κˍʹ˄ ˒ˇʽˍʹˍʺκˍˊʽʰ όн ʶˊ˖ˍʺˋʶʽˌύΣ   
όʲύ ̱ ˇ ʶˊʴʰˋˍʺˊʽˇ όмн ʶˊ˖ˍʺˋʶʽˌύΣ  
όʴύ ̱ ˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ όс ʶˊ˖ˍʺˋʶʽˌύΣ   
 
ü ʆʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˍ˖˄ ˍʶ˂ʶʽˈ˒ˇʽˍ˖˄ ˉʶˊʽʶʾ˔ʰ˄ ʵˏˇ ʶ˄ˈˍʹˍʶˌ ʶˊ˖ˍʺˋʶ˖˄ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄Υ  
όʰύ ̱ ˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ όмр ʶˊ˖ˍʺˋʶʽˌύΣ  
όʲύ ̱ ˇˎˌ ˃ʰʻʹˋʽʰˁˇˏˌ ˉˈˊˇˎˌ ˁʰʽ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˃ʱʻʹˋʹˌ όр ʶˊ˖ˍʺˋʶʽˌύΦ 
 
ü ʆʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉʶˊʽʶʾ˔ʰ˄ ˉʷ˄ˍʶ ʶ˄ˈˍʹˍʶˌ ʶˊ˖ˍʺˋʶ˖˄ ˉˇˎ 
ʰ˒ˇˊˇˏˋʰ˄Υ  
όʰύ ̱ ˇ ˃ʶˍʰˉˍˎ˔ʽʰˁˈ ˃ʱʻʹ˃ʰ όт ʶˊ˖ˍʺˋʶʽˌύΣ  
όʲύ ̱ ʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˋˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ ˃ʰʻʺ˃ʰˍʰ όр ʶˊ˖ˍʺˋʶʽˌύΣ  
όʴύ ̱ ˇ ʶˊʴʰˋˍʺˊʽˇ όт ʶˊ˖ˍʺˋʶʽˌύ  
όʵύ ̱ ˇˎˌκˍʽˌ ʵʽʵʱˋˁˇ˄ˍʶˌκʵʽʵʱˋˁˇˎˋʶˌ όт ʶˊ˖ˍʺˋʶʽˌύ ˁʰʽ  
όʶύ ̱ ˇ ʲʰʻ˃ˈ ʶ˄ʰˋ˔ˈ˂ʹˋʹˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˃ʶ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʺ ˍˇˎˌ όр ʶˊ˖ˍʺˋʶʽˌύΦ 
 
ɸʶ˖ˊʹˍʽˁʺ ɳˁˉʰʾʵʶˎˋʹ 
ɮˉˈ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ˃ʷˋ˖˄ ˈˊ˖˄ ˈ˂˖˄ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇˎ ˔ʶʽ˃ʶˊʽ˄ˇˏ ˁʰʽ ʶʰˊʽ˄ˇˏ ʶ˅ʰ˃ʺ˄ˇˎ ʴʽʰ ˈ˂ʰ 
ˍʰ ʷˍʹ ˋˉˇˎʵ˗˄ ʵʽʰˉʽˋˍ˗˄ˇˎ˃ʶ ˈˍʽΥ   
 
όʰύ ʂˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹΣ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʰˉʱ˄ˍʹˋʰ˄ ˈˍʽ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˍʰ ˃ʰʻʺ˃ʰˍʰ 
ˍˇˎˌ όɾʁ пΣнрύΣ ʲˊʾˋˁˇˎ˄ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʰˊˁʶˍʱ ʷ˖ˌ ˉˇ˂ˏ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʰʽ ˔ˊʺˋʽ˃ˇ ʴʽʰ 
ˍʹ˄ ˉˇˊʶʾʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ όɾʁ оΣфп ϧ пΣмн ʰ˄ˍʾˋˍˇʽ˔ʰύ ˁʰʽ ʻʶ˖ˊˇˏ˄ ˈˍʽ ˎˉʱˊ˔ʶʽ ʰˊˁʶˍʱ ˁʰ˂ʺ 
ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ όоΣроύΦ ʁʽ ʰʾʻˇˎˋʶˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˁˊʾʻʹˁʰ˄ ʰˊˁʶˍʱ ˁʰ˂ʷˌ όоΣсфύ ʶ˄˗ ʹ 
ʲʰʻ˃ˇ˂ˇʴʾʰ ʴʽʰ ˍˇ ˖ˊˇ˂ˈʴʽˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ʺˍʰ˄ ˋˍˇ ʾʵʽˇ ʶˉʾˉʶʵˇ όоΣрлύΦ  
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όʲύ ʁʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʰˉʱ˄ˍʹˋʰ˄ ˈˍʽ ˍʰ ˋˎʴʴˊʱ˃˃ʰˍʰ ˁʰʽ ˇʽ ˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʷˌ ˋʹ˃ʶʽ˗ˋʶʽˌ ˁʰ˂ˏˉˍˇˎ˄ ˍʹ˄ 
ˏ˂ʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋʶ ʰˊˁʶˍʱ ʷ˖ˌ ˉˇ˂ˏ ˁʰ˂ˈ ʲʰʻ˃ˈ όɾʁ пΣмо ϧ пΣмлύ ˁʰʽ ʹ ˉˇʽˈˍʹˍʱ ˍˇˎˌ ʶʾ˄ʰʽ ʰˊˁʶˍʱ 
ʷ˖ˌ ˉˇ˂ˏ ˁʰ˂ʺ όɾʁ пΣмл ϧ пΣлмύΦ ɶ ˋˎ˃ʲˇ˂ʺ ˍˎ˔ˈ˄ ˉˊˈˋʻʶˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏ ˋˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ ʻʶ˖ˊʶʾˍʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʺ όɾʁ пΣмуύΦ ʆʷ˂ˇˌΣ ʹ ˔ˇˊʺʴʹˋʹ ˍ˖˄ ˋˎʴʴˊʰ˃˃ʱˍ˖˄ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˖ˌ 
ʰˊˁʶˍʱ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ όɾʁ оΣфрύ ʶ˄˗ ʵʶ˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʹ˄ ˁʶ˄ˍˊʽˁʺ ʲʽʲ˂ʽˇʻʺˁʹ ˁʰʽκʺ ˍʹ˄ ʲʽʲ˂ʽˇʻʺˁʹ 
ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ όɾʁ мΣфтύΦ 
 
όʴύ ʍˌ ˉˊˇˌ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʰˉʱ˄ˍʹˋʰ˄ ˈˍʽ ˋʶ ʰˊˁʶˍʱ ʷ˖ˌ ˉˇ˂ˏ ˁʰ˂ˈ 
ʲʰʻ˃ˈ ˇʽ ʵʽʵʱˋˁˇ˄ˍʶˌ ʶ˅ʺʴʹˋʰ˄ ˍʹ ˋʹ˃ʰˋʾʰ ˁʰʽ ˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ όɾʁ оΣфпύΣ ʺˍʰ˄ ˁʰˍʰ˄ˇʹˍˇʾ 
ˋˍʽˌ ˉʰˊʰʵˈˋʶʽˌ ˍˇˎˌ όɾʁ оΣфтύ ˁʰʽ ʶʾ˔ʰ˄ ˇˊʴʰ˄˗ˋʶʽ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍˇˎˌ όɾʁ оΣфмύΦ ɳˉʾˋʹˌΣ ˋʶ ʰˊˁʶˍʱ ˖ˌ 
ˉˇ˂ˏ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈ ʲʰʻ˃ˈ ˇ ʵʽʵʱˋˁ˖˄ ˁʾ˄ʹˋʶ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ όɾʁ оΣслύ ˁʰʽ 
ˉˊˇˋʱˊ˃ˇˋʶ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍˇˎ ˋˍˇ ʶˉʾˉʶʵˈ ˍˇˎˌ όɾʁ оΣупύΦ ʁ ʵʽʵʱˋˁ˖˄ ʶ˄ʻʱˊˊˎ˄ʶ ˋʶ ˉˇ˂ˏ 
ʽˁʰ˄ˇˉˇʽʹˍʽˁˈ ʲʰʻ˃ˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ˄ʰ ʵʽʰˍˎˉ˗˄ˇˎ˄ ʰˉˈ˕ʶʽˌ ˁʰʽ ʶˊ˖ˍʺˋʶʽˌ όɾʁ пΣлнύΣ ʶʾ˔ʶ 
ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˍˇˎˌ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ όɾʁ оΣтфύ ˁʰʽ ʰˉʰ˄ˍˇˏˋʶ ˁʰˍʰ˄ˇʹˍʱ ˋˍʽˌ ʶˊ˖ˍʺˋʶʽˌ 
ˍˇˎˌ όɾʁ пΣлмύΦ ɶ ˉˊˇˋʷ˂ʶˎˋʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˋˍˇ ˃ʱʻʹ˃ʰ ˁˊʾʻʹˁʶ ˉˇ˂ˏ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ όɾʁ пΣппύ ˁʰʽ 
ˉˊˇˋˉʱʻʹˋʶ ˋʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈ ʲʰʻ˃ˈ ˄ʰ ʰ˄ʰˉˍˏ˅ʶʽ ˍʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇˎˌ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ όɾʁ оΣссύΦ ʁ 
ˍˊˈˉˇˌ ʶ˅ʷˍʰˋʹˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ʻʶ˖ˊʺʻʹˁʶ ʰˊˁʶˍʱ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈˌ ʴʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍ˖˄ ʵʽʵʰˁˍʽˁ˗˄ 
ˋˍˈ˔˖˄ όɾʁ оΣттύΦ ɮˊˁʶˍʱ ˖ˌ ˉˇ˂ˏ ˁʰ˂ʺ όɾʁ оΣунύ ʻʶ˖ˊʺʻʹˁʶ ʹ ˔ˊʺˋʹ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˍʹˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ʴʽʰ 
ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΣ ʶ˄˗ ʰ˄ˍʾˋˍˇʽ˔ʰ ʶˁˍʽ˃ʺʻʹˁʰ˄ ˍʰ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˁʰʽ ˇʽ ʶˉʶ˅ʹʴʺˋʶʽˌ ˉˇˎ ʵˈʻʹˁʰ˄ 
ʰˉˈ ˍˇ ʵʽʵʱˋˁˇ˄ˍʰ ʴʽʰ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ˏ˂ʹˌ όɾʁ пΣлнύΦ ʆʷ˂ˇˌΣ ˁˊʾ˄ʶˍʰʽ ˉ˖ˌ ˇ ʵʽʵʱˋˁ˖˄ 
ˉʰˊʰˁʾ˄ʹˋʶ ˍˇˎˌκˍʽˌ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ˄ʰ ʰ˅ʽˇˉˇʽˇˏ˄ ˍʽˌ ˉʹʴʷˌ ˍʹˌ ʴ˄˗ˋʹˌ όɾʁ оΣоуύΦ   
 
όʵύ ʍˌ ˉˊˇˌ ˍˇ ʲʰʻ˃ˈ ʵˎˋˁˇ˂ʾʰˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ˍʰ ˃ʰʻʹˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʰˉʱ˄ˍʹˋʰ˄ 
ˉ˖ˌ ˋˍʰ ˃ʰʻʺ˃ʰˍʰ ʶ˃ˉ˂ˇˎˍʾʸˇ˄ˍʰʽ ʰˊˁʶˍʱ ʷ˖ˌ ˉˇ˂ˏ ˇʽ ʴ˄˗ˋʶʽˌ ˍˇˎˌ ˋˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶʵʾˇ 
όɾʁ оΣфнύΣ ʶ˄˗ ʵˎˋˁˇ˂ʶˏˇ˄ˍʰʽ ʰˊˁʶˍʱ ʷ˖ˌ ˉˇ˂ˏ ˄ʰ ʰ˒ˇ˃ˇʽ˗ˋˇˎ˄ ˍʹ˄ ˏ˂ʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ όɾʁ оΣулύΣ 
ʶˁˍʽ˃˗˄ˍʰˌ ʰ˄ˍʾˋˍˇʽ˔ʰ ˉ˖ˌ ˎˉʱˊ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ ˋˍˇ˄ ˒ˈˊˍˇ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ όɾʁ 
оΣтуύΦ ɳˉʾˋʹˌΣ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʰˉʱ˄ˍʹˋʰ˄ ˉ˖ˌ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰ ʰˉˇˁˍˇˏ˄ ˋʶ ʰˊˁʶˍˈ ˁʰ˂ˈ ʲʰʻ˃ˈ ˍʽˌ ʴ˄˗ˋʶʽˌ 
όɾʁ оΣсфύ ˁʰʽ ˍʽˌ ʵʶ˅ʽˈˍʹˍʶˌκʽˁʰ˄ˈˍʹˍʶˌ όɾʁ оΣспύ ˉˇˎ ˉˊˇʲ˂ʷˉˇ˄ˍʰʽ ˋˍˇ ˉʶˊʾʴˊʰ˃˃ʰ ˍˇˎ ˁʱʻʶ 
˃ʰʻʺ˃ʰˍˇˌΦ ʁ ˊˎʻ˃ˈˌ ʶʽˋʰʴ˖ʴʺˌ ˋˍʽˌ ˄ʷʶˌ ʴ˄˗ˋʶʽˌ ʰ˄ˍʰˉˇˁˊʾ˄ʶˍʰʽ ʰˊˁʶˍʱ ˋˍʽˌ ʽˁʰ˄ˈˍʹˍʷˌ ˍˇˎˌ όɾʁ оΣроύΣ 
ʶ˄˗ ʰˉˈ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ʷ˃ʰʻʰ˄ ˋʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈ ʲʰʻ˃ˈ ˄ʰ ʰ˄ʰʸʹˍˇˏ˄ ˍˊˈˉˇˎˌ 
ˍʶˁ˃ʹˊʾ˖ˋʹˌ ˍʹˌ ʵʽʵʰˁˍʷʰˌ ˏ˂ʹˌ όɾʁ оΣпсύΦ ʆʷ˂ˇˌΣ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʰˉʱ˄ˍʹˋʰ˄ ˉ˖ˌ ˍˇ ˃ʱʻʹ˃ʰ ˋˎ˃ʲʱ˂ʶʽ 
ˉˇ˂ˏ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍˇˎˌ ˋˎʴˁˊˈˍʹˋʹ όɾʁ пΣлсύΦ  
 
ʅˍˇ ʰˁˈ˂ˇˎʻˇ ˋ˔ʺ˃ʰ ˋˎ˄ˇ˕ʾʸʶˍʰʽ ʹ ˃ʷˋʹ ʲʰʻ˃ˇ˂ˇʴʾʰ ʰˉˈ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ 
˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʹ˄ ˁʱʻʶ ˇ˃ʱʵʰ ʶˊ˖ˍʺˋʶ˖˄ ˉˇˎ ʰ˒ˇˊʱ ˋˍʹ ʻʶ˖ˊʹˍʽˁʺ ʶˁˉʰʾʵʶˎˋʹΦ 
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ɱʶ˄ʽˁʷˌ ˉʰˊʰˍʹˊʺˋʶʽˌ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 
1) ʁ ˋˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˎˉˇʲʰ˂˂ˈ˃ʶ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʺˍʰ˄ ʰʽˋʻʹˍʱ ˃ʽˁˊˈˍʶˊˇˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ˄ 
ʰ˄ˍʾˋˍˇʽ˔ˇ ʰˊʽʻ˃ˈ ˎˉˇʲʰ˂˂ˈ˃ʶ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˍˇˎ ˉˊˇʹʴˇˏ˃ʶ˄ˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ όʶ˅ 
ʰˉˇˋˍʱˋʶ˖ˌ ʶˁˉʰʾʵʶˎˋʹ ˂ˈʴ˖ COVID мфύΦ ɶ ʁɾɳɮ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ ʃ́ ˈʶʵˊˇ ˍˇˎ ʆ˃ ʺ˃ʰˍˇˌ ˁʰʽ ˍˇˎˌ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶˉʽ˃ʶʾ˄ˇˎ˄ ˋˍʹ˄ ʶ˄ʹ˃ʷˊ˖ˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʹ˄ ʰ˄ʱʴˁʹ ˁʰʽ ˍʹ ˋʹ˃ʰˋʾʰ 
ˍʹˌ ˎˉˇʲˇ˂ʺˌ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ʰʵʽʱʲ˂ʹˍˇ ˁʰʽ ˍʹ˄ ʰ˄˖˄ˎ˃ʾʰ ˍʹˌ 
ʵʽʰʵʽˁʰˋʾʰˌΦ 
2) ɲʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ˁʰʽ ˇˎˋʽʰˋˍʽˁʷˌ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ όɾʁ ʰˉʰ˄ˍʺˋʶ˖˄ύ ˋˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʰ ˉˊˇʹʴˇˏ˃ʶ˄ʰ ʰˁʰʵʹ˃ʰʿˁʱ ʷˍʹ ˋʶ ˈ˂ʶˌ ˍʽˌ ˁʰˍʹʴˇˊʾʶˌ ˍ˖˄ 
ʶˊ˖ˍʺˋʶ˖˄Φ 
3) ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʰ˅ʽˇ˂ˈʴʹˋʰ˄ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ 
˃ʰʻʹ˃ʱˍ˖˄ ʰˊˁʶˍʱ ʷ˖ˌ ˉˇ˂ˏ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʰʽ ˔ˊʺˋʽ˃ˇ ʴʽʰ ˍʹ˄ ˉˇˊʶʾʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˁʰʽ ʻʶ˗ˊʹˋʰ˄ ˈˍʽ 
ˎˉʱˊ˔ʶʽ ʰˊˁʶˍʱ ˁʰ˂ʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Φ ʁʽ ʰʾʻˇˎˋʶˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˁˊʾʻʹˁʰ˄ ʰˊˁʶˍʱ ˁʰ˂ʷˌ, ʶ˄˗ ˍˇ ˖ˊˇ˂ˈʴʽˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˖ˌ ʰˊˁʶˍʱ 
ʽˁʰ˄ˇˉˇʽʹˍʽˁˈΦ ʁʽ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ˋˍʹ˄ ʶˊ˗ˍʹˋʹ ζʃˈˋˇ ˋ˔ʶˍʾʸʶˍʰʽ ˍˇ ˃ʱʻʹ˃ʰ ˃ʶ ˈˋʰ 
ʵʽʵʰ˔ʻʺˁʰˍʶ ʺ ʵʽʵʱˋˁʶˋˍʶ ˋʶ ʱ˂˂ʰ ˃ʰʻʺ˃ʰˍʰΤη ʺˍʰ˄ ʴʽʰ ˁʱˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʰˉˈ н ό˂ʾʴˇύ ʷ˖ˌ о όʰˊˁʶˍʱύΦ 
ɳˉˇ˃ʷ˄˖ˌΣ ʻʰ ˉˊʷˉʶʽ ˇʽ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ˃ʶˊʽ˃˄ʺˋˇˎ˄ ˗ˋˍʶ ˋˍʰ ʶ˄ ˂ˈʴ˖ ˃ʰʻʺ˃ʰˍʰ ˄ʰ ʶ˂ʰ˔ʽˋˍˇˉˇʽʺˋˇˎ˄ 
ˍʽˌ ʶˉʽˁʰ˂ˏ˕ʶʽˌ ˍʹˌ ˏ˂ʹˌ ˃ʶ ʱ˂˂ʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˄ʰ ˒ˊˇ˄ˍʾˋˇˎ˄ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˎˋ˔ʷˍʽˋʹ ˍʹˌ ʵʽʵʰˁˍʷʰˌ ˏ˂ʹˌ 
˃ʶˍʰ˅ˏΣ ˇ˃ˇʶʽʵ˗˄ ˁˎˊʾ˖ˌΣ ˃ʰʻʹ˃ʱˍ˖˄Φ 
4) ʁʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʰ˅ʽˇ˂ˈʴʹˋʰ˄ ˉˇ˂ˏ ˁʰ˂ʱ ˍʰ ˋˎʴʴˊʱ˃˃ʰˍʰ ˁʰʽ ˍʽˌ ˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʷˌ ˋʹ˃ʶʽ˗ˋʶʽˌ ˉˇˎ 
ʶʾ˄ʰʽ ˋˍʹ˄ ʵʽʱʻʶˋʹ ˍˇˎˌ ˁʰʻ˗ˌ ˁʰ˂ˏˉˍˇˎ˄ ˍʹ˄ ˏ˂ʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋʶ ˉˇ˂ˏ ˁʰ˂ˈ ʲʰʻ˃ˈΦ ʁʽ ʵʽʵʱˋˁˇ˄ˍʶˌ 
ʻʰ ˉˊʷˉʶʽ ˄ʰ ˉʰˊʰˁʽ˄ʺˋˇˎ˄ ˍˇˎˌ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʹ˄ ˁʶ˄ˍˊʽˁʺ ʲʽʲ˂ʽˇʻʺˁʹ ˍˇˎ 
ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˁʰʽκʺ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ˁʰʻ˗ˌ ˁʰʽ ˍʽˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ˍˇˎ ʵʽʰʵʽˁˍˏˇˎΦ 
4) ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ʵʽʵʰˋˁʰ˂ʾʰΣ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʰ˅ʽˇ˂ˈʴʹˋʰ˄ ˃ʶ ˍʹ˄ ʷ˄ʵʶʽ˅ʹ ʰˊˁʶˍʱ ʷ˖ˌ ˉˇ˂ˏ ˁʰ˂ʱ ˋʶ 
ˈ˂ʶˌ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˍˇˎˌ ˉʶˊʽˋˋˈˍʶˊˇˎˌ ʶˁ ˍ˖˄ ʵʽʵʰˋˁˈ˄ˍ˖˄Φ ʅʶ ˁʱˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˋʶ ˁʱˉˇʽʶˌ 
ʶˊ˖ˍʺˋʶʽˌ ˉʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ˇʽ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ ʺˍʰ˄ ʰˉˈ н ό˂ʾʴˇύ ʷ˖ˌ о όʰˊˁʶˍʱύ ˁʰʽ ʻʰ ˉˊʷˉʶʽ ʹ ʁɾɳɮ ˋʶ 
ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ ʃ́ ˈʶʵˊˇ ˍˇˎ ʆ˃ ʺ˃ʰˍˇˌ ˁʰʽ ˍˇˎˌ ʶ˄ ˂ˈʴ˖ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ˉˊˇʲˇˏ˄ ˋˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ 
ʶ˄ʷˊʴʶʽʶˌ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ʵʶʽˁˍ˗˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ 
5) ʂˋˇ˄ ʰ˒ˇˊʱ ˍˇ ʲʰʻ˃ˈ ʵˎˋˁˇ˂ʾʰˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ˍʰ ˃ʰʻʹˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ 
ʰˉʱ˄ˍʹˋʰ˄ ˉ˖ˌ ˃ʶ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄ ʶ˃ˉ˂ˇˎˍʾʸˇ˄ˍʰʽ ʰˊˁʶˍʱ ʷ˖ˌ ˉˇ˂ˏ ˇʽ ʴ˄˗ˋʶʽˌ 
ˍˇˎˌ ˋʶ ˁʱʻʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶʵʾˇ ˋˎ˃ʲʱ˂˂ˇ˄ˍʰˌ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍˇˎˌ ˋˎʴˁˊˈˍʹˋʹ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ 
ˉʶˊʾʴˊʰ˃˃ʰ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌΦ ɲˎˋˁˇ˂ʶˏˇ˄ˍʰʽ ˖ˋˍˈˋˇ ʰˊˁʶˍʱ ʷ˖ˌ ˉˇ˂ˏ ˄ʰ ʰ˒ˇ˃ˇʽ˗ˋˇˎ˄ ˍʹ˄ ˏ˂ʹ 
ˁʱˉˇʽ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ ʶˁˍʽ˃˗˄ˍʰˌ ʰ˄ˍʾˋˍˇʽ˔ʰ ˉ˖ˌ ˇ ˒ˈˊˍˇˌ ʶˊʴʰˋʾʰˌ ˍ˖˄ ʶ˄ ˂ˈʴ˖ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʰˊˁʶˍʱ 
ʷ˖ˌ ˉˇ˂ˏ ˃ʶʴʰ˂ˏˍʶˊˇˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ʱ˂˂ʰ ˃ʰʻʺ˃ʰˍʰΦ ɳˉˇ˃ʷ˄˖ˌΣ ʴʽʰ ˍʰ ʶ˄ ˂ˈʴ˖ ˃ʰʻʺ˃ʰˍʰΣ ˇʽ ʵʽʵʱˋˁˇ˄ˍʶˌ 
ʻʰ ˉˊʷˉʶʽ ˄ʰ ˍˊˇˉˇˉˇʽʺˋˇˎ˄ ˍʹ˄ ʵʽʵʰˁˍʷʰ ˏ˂ʹ ˁʰʽ ˍˇ˄ ˍˊˈˉˇ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍʹˌ ʶ˄ʽˋ˔ˏˇ˄ˍʰˌ ˍʹ˄ 
˒ˊˇ˄ˍʽˋˍʹˊʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹΦ 
 
ɳˊʴʰˋˍʹˊʽʰˁʺ ɳˁˉʰʾʵʶˎˋʹ 
ɶ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋˍˇ ʶˊʴʰˋˍʺˊʽˇ ʶʾ˄ʰʽ ˎˉˇ˔ˊʶ˖ˍʽˁʺΦ ɮˉˈ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ˃ʷˋ˖˄ ˈˊ˖˄ ˍ˖˄ 
ˋˎ˃ˉ˂ʹˊ˖˃ʷ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʴʽʰ ˈ˂ʰ ˍʰ ʶˊʴʰˋˍʺˊʽʰ ˍˇˎ ˔ʶʽ˃ʶˊʽ˄ˇˏ ˁʰʽ ʶʰˊʽ˄ˇˏ ʶ˅ʰ˃ʺ˄ˇˎ ʴʽʰ ˈ˂ʰ 
ˍʰ ʷˍʹ ˋˉˇˎʵ˗˄ ʵʽʰˉʽˋˍ˗˄ˇˎ˃ʶ ˈˍʽΥ   
 
όʰύ ʍˌ ˉˊˇˌ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍˇˎ ʶˊʴʰˋˍʹˊʾˇˎ ˁʰʽ ˍʹˌ ˉʰˊʱʵˇˋʹˌ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ʰ˄ʰ˒ˇˊ˗˄Σ ˇʽ 
˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʵʺ˂˖ˋʰ˄ ˈˍʽ ˉʰˊʰˁˇ˂ˇˎʻˇˏˋʰ˄ ˋʶ ˉˇ˂ˏ ʷ˖ˌ ˉʱˊʰ ˉˇ˂ˏ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ˍʽˌ ˉʰˊʰʵˈˋʶʽˌ ˍ˖˄ 
ʶˊʴʰˋˍʹˊʽʰˁˇˏ ˃ʰʻʹ˃ʱˍ˖˄ όɾʁ пΣфпύ ˁʰʻ˗ˌ ˁʰʽ ʰ˄ˍʰˉˇˁˊʾ˄ˇ˄ˍʰʽ ˃ʶ ˋˎ˄ʷˉʶʽʰ ˋˍʽˌ ˉʰˊʰʵˈˋʶʽˌ ˍ˖˄ 
ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ʰ˄ʰ˒ˇˊ˗˄ όɾʁ пΣтфύΣΦ 
 
όʲύ ʍˌ ˉˊˇˌ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ʶˊʴʰˋˍʹˊʽʰˁˇˏ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ʷˊʴˇˎΣ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʵʺ˂˖ˋʰ˄ ʽʵʽʰʾˍʶˊʰ 
ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇʽ ʰˉˈ ˍˇ˄ ˁʰʻˇˊʽˋ˃ˈ ˃ʶ ˋʰ˒ʺ˄ʶʽʰ ˍ˖˄ ˋˍˈ˔˖˄ ˍ˖˄ ʶˊʴʰˋˍʹˊʾ˖˄ όɾʁ пΣмфύ ˁʰʽ ˎˉʱˊ˔ʶʽ ˁʰ˂ʺ 
ˋˏ˄ʵʶˋʹ ˍʹˌ ˏ˂ʹˌ ˍˇˎ ˁʱʻʶ ʶˊʴʰˋˍʹˊʾˇˎ ˃ʶ ˍʽˌ ˉʰˊʰʵˈˋʶʽˌ ˍˇˎ ʰ˄ˍʾˋˍˇʽ˔ˇˎ ˃ʰʻʺ˃ʰˍˇˌ όɾʁ пΣлнύ ʶ˄˗ ˍˇ 
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ˁʱʻʶ ʶˊʴʰˋˍʺˊʽˇ ʲˇʺʻʹˋʶ ˉˇ˂ˏ ˍˇˎˌ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ˄ʰ ˁʰˍʰ˄ˇʺˋˇˎ˄ ˍʹ˄ ʰ˄ˍʾˋˍˇʽ˔ʹ ʵʽʵʰˁˍʷʰ ˏ˂ʹ όɾʁ 
оΣфоύΦ ʆˇ ʵʽʵʰˁˍʽˁˈ ˎ˂ʽˁˈ ʴʽʰ ˍʹ˄ ʶˊʴʰˋˍʹˊʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹ ˁˊʾʻʹˁʶ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ˁʰ˂ˈ όоΣурύΣ 
ʰ˄ ˁʰʽ ˍˇ ʶˉʾˉʶʵˇ ʵˎˋˁˇ˂ʾʰˌ ˍ˖˄ ʶˊʴʰˋˍʹˊʾ˖˄ ˁˊʾʻʹˁʶ ˂ʾʴˇ ʷ˖ˌ ʰˊˁʶˍʱ ˎ˕ʹ˂ˈ όɾʁ нΣфнύΦ ʆˇ ʶˉʽˁˇˎˊʽˁˈ 
ˉˊˇˋ˖ˉʽˁˈ ˍˇˎ ʶˊʴʰˋˍʹˊʾˇˎ ˁʰʽ ˇ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ˁˊʾʻʹˁʰ˄ ʰˉˈ ˍˇˎ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ˋʶ ˁʰ˂ˈ ʶˉʾˉʶʵˇ όɾʁ пΣмс 
ˁʰʽ оΣфс ʰ˄ˍʾˋˍˇʽ˔ʰύ ʶ˄˗ ˇʽ ʶˊʴʰˋˍʹˊʽʰˁʷˌ ʰˋˁʺˋʶʽˌ ʰˉʰʽˍˇˏˋʰ˄ ˋʶ ˁʰ˂ˈ ʷ˖ˌ ˉˇ˂ˏ ˁʰ˂ˈ ʶˉʾˉʶʵˇ ˍʹ˄ 
ʶ˄ʶˊʴʺ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎˌ όɾʁ пΣпмύΦ ɳˉʾˋʹˌΣ ˎˉʺˊ˅ʶ ʶˉʰˊˁʺˌ ʶ˄ʹ˃ʷˊ˖ˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ˋʶ ʻʷ˃ʰˍʰ 
ˎʴʽʶʽ˄ʺˌ ˁʰʽ ʰˋ˒ʱ˂ʶʽʰˌ όɾʁ пΣпнύΣ ʶ˄˗ ˇ ˔ˊˈ˄ˇˌ ˎˉˇʲˇ˂ʺˌ ˍ˖˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ʰ˄ʰ˒ˇˊ˗˄ ʺˍʰ˄ ˂ˇʴʽˁˈˌ ˋʶ 
ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ʲʰʻ˃ˇ˂ˈʴʹˋʹ ˍ˖˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ʰ˄ʰ˒ˇˊ˗˄ ˉˇˎ ˁˊʾʻʹˁʶ ʰˊˁʶˍʱ ʵʾˁʰʽʹ όɾʁ пΣлн ˁʰʽ 
оΣпс ʰ˄ˍʾˋˍˇʽ˔ʰύΦ ʆʷ˂ˇˌΣ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʶˁˍʽ˃ˇˏ˄ ʰˊˁʶˍʱ ˁʰ˂ʱ ʷ˖ˌ ˁʰ˂ʱ ˈˍʽ ʹ ʶˊʴʰˋˍʹˊʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹ 
ʻʰ ˍˇˎˌ ʲˇʹʻʺˋʶʽ ˋˍˇ ˃ʶ˂˂ˇ˄ˍʽˁˈ ˍˇˎˌ ʶˉʱʴʴʶ˂˃ʰ όɾʁ оΣуфύΦ  
 
όʴύ ʍˌ ˉˊˇˌ ˍʹ ˋ˔ʷˋʹ ˍˇˎˌ ˃ʶ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌΣ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʰˉʱ˄ˍʹˋʰ˄ ˉ˖ˌ ˇʽ ʶˊʴʰˋˍʹˊʽʰˁʷˌ 
ʰˋˁʺˋʶʽˌ ʰˉʰʽˍˇˏ˄ ˋʶ ˉˇ˂ˏ ʷ˖ˌ ˉʱˊʰ ˉˇ˂ˏ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ˍʹ˄ ʶ˄ʶˊʴˈ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎˌ όпΣнтύΣ ʶ˄˗ ʹ 
ˋˎ˄ʶˊʴʰˋʾʰ ˍˇˎˌ ˃ʶ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ʺˍʰ˄ ʰˊˁʶˍʱ ʷ˖ˌ ˉˇ˂ˏ  ʻʶˍʽˁʺ όоΣрпύΦ ʆʷ˂ˇˌ ˍˇ ʵʽʵʰˁˍʽˁˈκʶˉʽˁˇˎˊʽˁˈ 
ˉ́ ˇˋ˖ˉʽˁˈ ˍˇˎˌ ʷʵ˖ˋʶ ʰˊˁʶˍʱ ʷ˖ˌ ˉˇ˂ˏ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˋˎʸʹˍʺˋˇˎ˄ ˃ʰʸʾ ˍˇˎ όоΣрсύ ˁʰʽ ˉˊˇ˗ʻʹˋʶ 
ʰˊˁʶˍʱ ʷ˖ˌ ˉˇ˂ˏ ˍʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇˎˌ ˋˎ˃˒ˇʽˍʹˍʷˌ ˍˇˎˌ όоΣпрύΣ ʶ˄˗ ˍˇˎˌ ʵʹ˃ʽˇˏˊʴʹˋʶ ˋʶ ʰˊˁʶˍˈ ˁʰ˂ˈ 
ʲʰʻ˃ˈ ˉˊˈˋʻʶˍʰ ˁʾ˄ʹˍˊʰ ʴʽʰ ˄ʰ ʰ˄ˍʰˉˇˁˊʽʻˇˏ˄ ˁʰ˂ˏˍʶˊʰ ˋˍʽˌ ˋˉˇˎʵʷˌ ˍˇˎˌ όоΣлнύΦ 
 
ʅˍˇ ʰˁˈ˂ˇˎʻˇ ˋ˔ʺ˃ʰ ˋˎ˄ˇ˕ʾʸʶˍʰʽ ʹ ˃ʷˋʹ ʲʰʻ˃ˇ˂ˇʴʾʰ ʰˉˈ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ 
˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʹ˄ ˁʱʻʶ ˇ˃ʱʵʰ ʶˊ˖ˍʺˋʶ˖˄ ˉˇˎ ʰ˒ˇˊʱ ˋˍʹ˄ ʶˊʴʰˋˍʹˊʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹΦ 
 

 
 
ɱʶ˄ʽˁʷˌ ˉʰˊʰˍʹˊʺˋʶʽˌ - ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 
ʁ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˎˉˇʲʰ˂˂ˈ˃ʶ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʺˍʰ˄ ʽʵʽʰʾˍʶˊʰ ˃ʽˁˊˈˌΣ ˋʹ˃ʰ˄ˍʽˁʱ ˃ʽˁˊˈˍʶˊˇˌ ˋʶ ˋ˔ʷˋʹ 
˃ʶ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ˍʹ˄ ʻʶ˖ˊʹˍʽˁʺ ʶˁˉʰʾʵʶˎˋʹΣ ʶˉˇ˃ʷ˄˖ˌ ʵʶ˄ ʵˏ˄ʰˍʰʽ 
˄ʰ ʶ˅ʰ˔ʻˇˏ˄ ʰˋ˒ʰ˂ʺ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰΦ ʅʶ ˁʱʻʶ ˉʶˊʾˉˍ˖ˋʹ ʹ ʰ˄ʰʲʱʻ˃ʽˋʹ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹ ˍ˖˄ 
ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ʰˋˁʺˋʶ˖˄ ˁʰʽ ˍ˖˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ˋʹ˃ʶʽ˗ˋʶ˖˄ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˋˎ˄ʶ˔ʺˌΦ ɶ ʁɾɳɮ ˋʶ 
ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ ʃˊˈʶʵˊˇ ˍˇˎ ʆ˃ ʺ˃ʰˍˇˌ ˁʰʽ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶˉʽ˃ʶʾ˄ˇˎ˄ ˋˍʹ˄ ʶ˄ʹ˃ʷˊ˖ˋʹ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʹ˄ ʰ˄ʱʴˁʹ ˁʰʽ ˍʹ ˋʹ˃ʰˋʾʰ ˍʹˌ ˎˉˇʲˇ˂ʺˌ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˁʰʻ˗ˌ ˁʰʽ ˍˇ 
ʰʵʽʱʲ˂ʹˍˇ ˁʰʽ ˍʹ˄ ʰ˄˖˄ˎ˃ʾʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌΦ 
 
ʆʶ˂ʶʽˈ˒ˇʽˍˇʽ 
ɱʽʰ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлнм-нлнн ʵʶ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˁʰˍʱʻʶˋʹ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰˉˈ ˍˇˎˌκˍʽˌ 
ˍʶ˂ʶʽˈ˒ˇʽˍˇˎˌκˍʶˌ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌΦ  
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ɾʶˍʰˉˍˎ˔ʽʰˁʺ ɳˁˉʰʾʵʶˎˋʹ 
ɶ ˋˎ˃˃ʶˍˇ˔ʺ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʺˍʰ˄ ˃ʽˁˊʺ 
όˋˎ˃ˉ˂ʹˊ˖˃ʷ˄ʰ п ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰύ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ˃ʹ˄ ʶʾ˄ʰʽ ʶ˒ʽˁˍʺ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ 
ˁʰʽ ʹ ʶ˅ʰʴ˖ʴʺ ˔ˊʺˋʽ˃˖˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄Φ ɸʰ ˉˊʷˉʶʽ ʹ ʁɾɳɮ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍʹ˄ ɾʁɲɹʃ ˄ʰ 
ʶˉʽˁʰʽˊˇˉˇʽʺˋˇˎ˄ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˁʰʻ˗ˌ ˎˉʱˊ˔ʶʽ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎ ʆ˃ ʺ˃ʰˍˇˌΦ ɳˉʾˋʹˌΣ ʹ ʁɾɳɮ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇˎˌ ʵʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ 
˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶˉʽ˃ʶʾ˄ˇˎ˄ ˋˍʹ˄ ʶ˄ʹ˃ʷˊ˖ˋʹ ˍ˖˄ 
˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʹ˄ ʰ˄ʱʴˁʹ ˁʰʽ ˍʹ ˋʹ˃ʰˋʾʰ ˍʹˌ ˎˉˇʲˇ˂ʺˌ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ 
ˁʰʻ˗ˌ ˁʰʽ ˍˇ ʰʵʽʱʲ˂ʹˍˇ ˁʰʽ ˍʹ˄ ʰ˄˖˄ˎ˃ʾʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌΦ 
 
ʅˍˇ ʰˁˈ˂ˇˎʻˇ ˋ˔ʺ˃ʰ ˋˎ˄ˇ˕ʾʸʶˍʰʽ ʹ ˃ʷˋʹ ʲʰʻ˃ˇ˂ˇʴʾʰ ʰˉˈ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʹ˄ ˁʱʻʶ ˇ˃ʱʵʰ ʶˊ˖ˍʺˋʶ˖˄Φ 
 

 
 

ɮ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ɳˁˉʰʽʵʶˎˍʽˁʺˌ ɲʽʰʵʽˁʰˋʾʰˌ ʰˉˈ ˍʰ ˃̫ ˂ʹ ɲɳʃ ̱ ˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ 
 
ɱʽʰ ˄ʰ ʵʽʰ˃ˇˊ˒˖ʻʶʾ ˃ʾʰ ˉʽˇ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ʰ˄ˍʾ˂ʹ˕ʹ ʴʽʰ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁˇˏ 
ʷˊʴˇˎ ˋˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰ˄ˍʾˋˍˇʽ˔ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʰˉˈ ˍʰ ˃ʷ˂ʹ ɲɳʃΦ ʆʰ ˃ʷ˂ʹ ɲɳʃ 
ʵʶ˄ ʷ˔ˇˎ˄Σ ˋˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎˌΣ ʰ˄ʰˊˍʺˋʶʽ ˍˇ ˋ˔ʶˍʽˁˈ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΦ  
 
ʁʽ ʻʷˋʶʽˌ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˈˉ˖ˌ ʷ˔ˇˎ˄ ʶˁ˒ˊʰˋˍʶʾ ˁʰʽ ʰˉˇˍˎˉ˖ʻʶʾ ˁˎˊʾ˖ˌ ˋˍʽˌ ʅˎ ˄ʶ˂ʶˏˋʶʽˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
ʶʾ˄ʰʽΥ 
1. ʁʽ ʵʽʰʻʷˋʽ˃ʶˌ ˎˉˇʵˇ˃ʷˌ ʴʽʰ ˍˇ ʶˁˉʰʽʵʶˎˍʽˁˈ ς ʵʽʵʰˁˍʽˁˈ ʷˊʴˇ ʻʶ˖ˊˇˏ˄ˍʰʽ ˃ʶˊʽˁ˗ˌ ʽˁʰ˄ˇˉˇʽʹˍʽˁʷˌΣ ʰ˄ 
ʰˉˈ ˍˇ нлнл ʷ˖ˌ ˍˇ нлнн ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹΣ ˋʶ ʰˊˁʶˍʱ ʶˊʴʰˋˍʺˊʽʰΣ ˍ˖˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ 
ˉʱʴˁ˖˄ ˁʰʽ ʰˉʰʴ˖ʴ˗˄ ˁʰʻ˗ˌ ˁʰʽ ˁ˂ʽ˃ʰˍʽˋˍʽˁ˗˄Φ ɳˉʾˋʹˌΣ ˁˎˊʾ˖ˌ ˋˍʰ ʶˊʴʰˋˍʺˊʽʰ ʶˁˉʰʾʵʶˎˋʹˌ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄ ˉˊʷˉʶʽ ˄ʰ ˋˎ˄ʶ˔ʽˋˍʶʾ ˁʰʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˈ˂˖˄ ˍ˖˄ ˉʰ˂ʰʽ˗˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ 
ˉʱʴˁ˖˄Σ ʰˉʰʴ˖ʴ˗˄ ˁʰʽ ˁ˂ʽ˃ʰˍʽˋˍʽˁ˗˄Σ ˄ʰ ʶˉʽˋˁʶˎʰˋˍʶʾ ˍˇ ˋˏˋˍʹ˃ʰ ˉˎˊʰ˄ʾ˔˄ʶˎˋʹˌ ˍ˖˄ ˁˍʽˊʾ˖˄ ˁΦ˂ΦˉΦΦ 
2. ʇˉʱˊ˔ʶʽ ʷ˂˂ʶʽ˕ʹ ʲˇʹʻʹˍʽˁˇˏκʶˉʽˁˇˎˊʽˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ʴʽʰ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ - 
ʵʽʵʰˁˍʽˁˇˏ ʷˊʴˇˎ ˁˎˊʾ˖ˌ ʴʽʰ ˍʹ˄ ʶˊʴʰˋˍʹˊʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹΦ  
3. ʁ ˎˉʱˊ˔˖˄ ʶˊʴʰˋˍʹˊʽʰˁˈˌ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ˉˇˎ ʶ˅ˎˉʹˊʶˍʶʾ ˍʽˌ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ʰ˄ʱʴˁʶˌ ʻʰ ˉˊʷˉʶʽ ʱ˃ʶˋʰ ˄ʰ 
ʰ˄ʰ˄ʶ˖ʻʶʾ ˁʰʽ ˄ʰ ʶˁˋˎʴ˔ˊˇ˄ʽˋˍʶʾΦ ɳˉʾˋʹˌΣ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˉˊˇ˃ʺʻʶʽʰ ˄ʷˇˎΣ ˋˏʴ˔ˊˇ˄ˇˎ 
ʶ˅ˇˉ˂ʽˋ˃ˇˏΣ ʰˉʰˊʰʾˍʹˍˇˎ ʴʽʰ ˍʹ˄ ʶˊʴʰˋˍʹˊʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 
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4. ɶ ʻʷˋˉʽˋʹ ʶˉʽˉ˂ʷˇ˄ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ ˉʷˊʰ˄ ˍˇˎ ˎˉʱˊ˔ˇ˄ˍˇˌ ˁʰˍ˗ˍʰˍˇˎ ˇˊʾˇˎ ˍ˖˄ мнл 
ˉʽˋˍ˖ˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ ʴʽʰ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌΣ ʻʰ ʲʶ˂ˍʽ˗ˋʶʽ ˍˇ ʶˉʾˉʶʵˇ ˋˉˇˎʵ˗˄Φ 
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ɳʄɳʇɿɶʆɹɼʁ ς ɳʃɹʅʆɶɾʁɿɹɼʁ ɳʄɱʁ όʹ˃ʶˊˇ˂Φ ʷˍˇˌ нл21) 
 

ɹʵʽʰʾˍʶˊʰ ʅʹ˃ʰ˄ˍʽˁʷˌ ɳˊʶˎ˄ʹˍʽˁʷˌ ɲˊʰˋˍʹˊʽˈˍʹˍʶˌΦ 
ɶ ʷˊʶˎ˄ʰ ˉˇˎ ʵʽʶ˅ʱʴʶˍʰʽ ˋˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌ ʰ˒ˇˊʱ ˍˇˎˌ ˉʽˇ ˋˏʴ˔ˊˇ˄ˇˎˌ ˍˇ˃ʶʾˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˈˋˇ ˋˍʰ 
ˁˏˊʽʰ ʴ˄˖ˋˍʽˁʱ ˍʹˌ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ όɮ˄ˈˊʴʰ˄ʹ ʋʹ˃ʶʾʰΣ ʁˊʴʰ˄ʽˁʺ ʋʹ˃ʶʾʰΣ ʊˎˋʽˁˇ˔ʹ˃ʶʾʰΣ ˁʰʽ ɮ˄ʰ˂ˎˍʽˁʺ 
ʋʹ˃ʶʾʰύ ˈˋˇ ˁʰʽ ˋʶ ˉʶʵʾʰ ˉˇˎ ʱˉˍˇ˄ˍʰʽ ˍ˖˄ ʶˉʽˋˍʹ˃˗˄ ʸ˖ʺˌΣ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˍʹˌ ˉʰˊʰʴ˖ʴʺˌ 
ʶ˄ʷˊʴʶʽʰˌΣ ˍ˖˄ ˍˊˇ˒ʾ˃˖˄ ˁʰʽ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍ˖˄ ˎ˂ʽˁ˗˄Φ 
ʂˉ˖ˌ ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ʰˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ ˃ʷ˂ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ˈ˂ʰ ˋ˔ʶʵˈ˄ ˍʰ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍʹˌ ʋʹ˃ʶʾʰˌΦ ɮˎˍˈ ˍˇˎˌ ʷ˔ʶʽ ʶˉʽˍˊʷ˕ʶʽ ˄ʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ˃ʰˁˊˇ˔ˊˈ˄ʽʶˌ 
ˋˎ˄ʶˊʴʰˋʾʶˌ ˃ʶ ˉˇ˂˂ʱ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰΣ ɳˊʶˎ˄ʹˍʽˁʱ ɹ˄ˋˍʽˍˇˏˍʰ ˁʰʽ ɰʽˇ˃ʹ˔ʰ˄ʾʶˌ ˋˍʹ˄ ɳ˂˂ʱʵʰΣ ˍʹ˄ ɳˎˊ˗ˉʹΣ 
ˍʹ˄ ɮˋʾʰ ˁʰʽ ˍʹ˄ ɮ˃ʶˊʽˁʺΦ 
ʆʰ ˃ʷ˂ʹ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ  ʋʹ˃ʶʾʰˌ ʶʾ˄ʰʽ ʵʽʶʻ˄˗ˌ ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˋˍʰ ˉʶʵʾʰ ˍˇˎˌ ˁʰʽ ˃ʷˋ˖ 
ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄Σ ˋˍʰ ˇˉˇʾʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄Σ ˋˎ˄ʶˊʴʱʸˇ˄ˍʰʽ ˃ʶ ˄ʶʰˊˇˏˌ 
ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ˉˇˎ ʻʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ˍˇˎˌ ˉˊ˖ˍˇˉˈˊˇˎˌ ˍˇˎ ʰˏˊʽˇΦ 
 
ʆʰ ˃ʷ˂ʹ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ʰ˄ʰˉˍˏˋˋˇˎ˄ ʽʵʽʰʾˍʶˊʰ ˋʹ˃ʰ˄ˍʽˁʷˌ ʶˊʶˎ˄ʹˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˋˍʰ 
ʰˁˈ˂ˇˎʻʰ ˉʶʵʾʰΥ 

1. ʁˊʴʰ˄ʽˁʺ ʋʹ˃ʶʾʰ 

¶ ʅˎ˄ʻʶˍʽˁʺ ʁˊʴʰ˄ʽˁʺ ʋʹ˃ʶʾʰ 

¶ ʃʶˉˍʽʵʽˁʺ ʋʹ˃ʶʾʰ 

¶ ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʅˏ˄ʻʶˋʹ ɮ˄ʰ˂ˈʴ˖˄ ɰʽˇ˂ˇʴʽˁ˗ˌ ɲˊʰˋˍʽˁ˗˄ ʃʶˉˍʽʵʾ˖˄ 

¶ ɰʽˇ˃ˈˊʽʰΥ ɮˉˇ˃ˈ˄˖ˋʹΣ ʋʰˊʰˁˍʹˊʽˋ˃ˈˌΣ ʅˏ˄ʻʶˋʹΦ ɮ˄ʱˉˍˎ˅ʹ ɮ˄ʰ˂ˎˍʽˁ˗˄ ɾʶʻˈʵ˖˄ 

¶ ʇˉʶˊ˃ˇˊʽʰˁʺ ʋʹ˃ʶʾʰ 
2. ɰʽˇ˔ʹ˃ʶʾʰΣ ɰʽˇ˔ʹ˃ʽˁʺ ɮ˄ʱ˂ˎˋʹ ˁʰʽ ʃʰʻˇʲʽˇ˂ˇʴʾʰ ɳ˅˖ˁˎˍˍʱˊʽʰˌ ˃ʺˍˊʰˌ όMatrix Pathobiology) 
3. ɮ˄ˈˊʴʰ˄ʹ ʋʹ˃ʶʾʰ 

¶ ʅˎ˄ʻʶˍʽˁʺ ɮ˄ˈˊʴʰ˄ʹ ʋʹ˃ʶʾʰ 

¶ ʋʹ˃ʶʾʰ ɾˇˊʽʰˁ˗˄ ɮ˄ˈˊʴʰ˄˖˄ ʇ˂ʽˁ˗˄ 

¶ ɰʽˇʰ˄ˈˊʴʰ˄ʹ ʋʹ˃ʶʾʰ 

¶ ɾʶˍʰ˂˂ˇ-ˎˉʶˊ˃ˇˊʽʰˁʺ ʋʹ˃ʶʾʰ 

¶ ʁˊʴʰ˄ˇ˃ʶˍʰ˂˂ʽˁʺ ʋʹ˃ʶʾʰ 
4. ʊˎˋʽˁˇ˔ʹ˃ʶʾʰ 

¶ ʊˎˋʽˁˇ˔ʹ˃ʶʾʰ ʵʽʶˉʽ˒ʰ˄ʶʽ˗˄ 

¶ ʊˎ̀ ʽˁˇ˔ʹ˃ʶʾʰΣ ʇʵʰˍʽˁʺ ϧ ɼˇ˂˂ˇʶʽʵʺˌ ʋʹ˃ʶʾʰ 

¶ ɼʲʰ˄ˍʽˁʺ ʋʹ˃ʶʾʰ 
5. ʄʰʵʽˇ˔ʹ˃ʶʾʰ 
6. ɼʰˍʱ˂ˎˋʹ ˁʰʽ ɲʽʰ˒ʰˋʽˁʺ ʋʹ˃ʶʾʰ ʴʽʰ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ɳ˒ʰˊ˃ˇʴʷˌ 
7. ʋʹ˃ʶʾʰ ˁʰʽ ɰʽˇˍʶ˔˄ˇ˂ˇʴʾʰ ʆˊˇ˒ʾ˃˖˄ 
8. ʋʹ˃ʶʾʰ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ 
9. ɳˉʽˋˍʺ˃ʹ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰ ʃˇ˂ˎ˃ʶˊ˗˄ 

¶ ʋʹ˃ʶʾʰ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰ ʃˇ˂ˎ˃ʶˊ˗˄ 

¶ ʃˊˇʹʴ˃ʷ˄ʰ ʃˇ˂ˎ˃ʶˊʺ ˁʰʽ ˎʲˊʽʵʽˁʱ ɿʰ˄ˇː˂ʽˁʱ 

¶ ɮˉˇˁˊʾˋʽ˃ʰ ʇʵʰˍˇʵʽʰ˂ˎˍʱ ʃˇ˂ˎ˃ʶˊʺ  
10. ɮ˄ʰ˂ˎˍʽˁʺ ʋʹ˃ʶʾʰ ˁʰʽ ɲˇ˃ʽˁʺ ʋʹ˃ʶʾʰ 

¶ ɮ˄ʰ˂ˎˍʽˁʺ ʋʹ˃ʶʾʰ 

¶ ɼˊˎˋˍʰ˂˂ˇʴˊʰ˒ʾʰ ɮˁˍʾ˄˖˄-ʋ 
 
ɮˉˇˍˏˉ˖ˋʹ ɳˊʶˎ˄ʹˍʽˁʺˌ ɲˊʰˋˍʹˊʽˈˍʹˍʰˌ 
ɶ ʰˉˇˍˏˉ˖ˋʹ ˍʹˌ ʶˊʶˎ˄ʹˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʶˉʽ˔ʶʽˊʶʾˍʰʽ ˃ʷˋ˖ 
ʰ˄ˍʽˁʶʽ˃ʶ˄ʽˁ˗˄ ʵʶʽˁˍ˗˄Φ ʍˌ ˍʷˍˇʽˇʽ ʵʶʾˁˍʶˌ ʷ˔ˇˎ˄ ʶˉʽ˂ʶʴʶʾΥ 
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¶ ˇ ʰˊʽʻ˃ˈˌ ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ˋʶ ʵʽʶʻ˄ʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱΣ ˉˇˎ ʵʶʾ˔˄ʶʽ ˍʹ˄ ʷˁˍʰˋʹ ˍˇˎ 
ʶˉʽˍʶ˂ˇˏ˃ʶ˄ˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎΣ ˁʰʽ 

¶ ˇ ʰˊʽʻ˃ˈˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁ˗˄ ʶˍʶˊˇʰ˄ʰ˒ˇˊ˗˄ όheterocitationsύ ˉˇˎ ˂ʰ˃ʲʱ˄ˇˎ˄ ˇʽ ʵʹ˃ˇˋʽʶˏˋʶʽˌ 
ʰˎˍʷˌΣ ˉˇˎ ʰ˄ʰʵʶʽˁ˄ˏʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ ʰˉˈ ˍʹ ʵʽʶʻ˄ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁˇʽ˄ˈˍʹˍʰΦ 

 
ɶ ʶˊʶˎ˄ʹˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ʷ˔ʶʽ ˇʵʹʴʺˋʶʽ ˋʶ ˋʹ˃ʰ˄ˍʽˁˈ ʰˊʽʻ˃ˈ 
ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ό95Σ ʅ˔ʺ˃ʰ мύ ˋʶ ʵʽʶʻ˄ˇˏˌ ˁˏˊˇˎˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˃ʶ ˁˊʽˍʷˌ όpeer-review journals) 
ˁʰʽ ʷ˔ʶʽ ˍˏ˔ʶʽ ʶˎˊʶʾʰˌ ʰ˄ʰʴ˄˗ˊʽˋʹˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ʷ˄ʰ ˃ʶʴʱ˂ˇ ʰˊʽʻ˃ˈ ʶˍʶˊˇʰ˄ʰ˒ˇˊ˗˄ όheterocitations) 
(тлро ʴʽʰ ˍˇ нлнмΣ ʅ˔ʺ˃ʰ нύΦ 

 

 
ʅ˔ʺ˃ʰ мΦ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ˋˎ˃˃ʶˍˇ˔˗˄ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ˋʶ ɳˉʽˋˍʹ˃ˇ˄ʽˁʷˌ 
ɲʹ˃ˇˋʽʶˏˋʶʽˌΦ 
 
 
ɶ ˋʹ˃ʰ˄ˍʽˁʺ ʶˊʶˎ˄ʹˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰʽ ʹ ʵʽʶʻ˄ʺˌ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ ˍ˖˄ ˃ɲɳʃ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌΣ ʷ˔ˇˎ˄ ʶˉʽˍˊʷ˕ʶʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˉˇ˂ˎʱˊʽʻ˃˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˋˎ˄ʶˊʴʰˋʽ˗˄ ˃ʶ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁʱ 
ʆ˃ʺ˃ʰˍʰ ˁʰʽ ɳˊʴʰˋˍʺˊʽʰΣ ˁʰʻ˗ˌ ˁʰʽ ɳˊʶˎ˄ʹˍʽˁʱ ɹ˄ˋˍʽˍˇˏˍʰ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˉʷˊʰ˄ ʶˁʶʾ˄˖˄ ˍʹˌ ʹ˃ʶʵʰˉʺˌΦ 
ʅˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ ʰ˄ʱˉˍˎ˅ʹˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ˃ʶ ˍʹ ˋˎ˄ʶˊʴʰˋʾʰ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˇ˃ʱʵ˖˄ ʶ˄ˍˈˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ 
ʃʰˍˊ˗˄ ʴʽʰ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ʷˊʴ˖˄ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʷˊʶˎ˄ʰˌΣ ˍˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʶ˄ʷˁˊʽ˄ʶ ˍʹ˄ ʾʵˊˎˋʹ 
ʶ˄ʵˇˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁ˗˄ ʵʽˁˍˏ˖˄Φ ʋʰˊʰˁˍʹˊʽˋˍʽˁˈ ˋˍˇʽ˔ʶʾˇ ʰˉˇˍʶ˂ʶʾ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˋˍʰ мн ʰˉˈ ˍʰ ˋˎ˄ˇ˂ʽˁʱ 
ор ʶʴˁʶˁˊʽ˃ʷ˄ʰ ʶ˄ʵˇˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʱ ʵʾˁˍˎʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˃ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌΣ ʶ˄˗ н ʰˉˈ ʰˎˍʱ 
ˋˎ˄ˍˇ˄ʾʸˇ˄ˍʰʽ ʰˉˈ ˃ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ ʆʰ ʶʴˁʶˁˊʽ˃ʷ˄ʰ ʶ˄ʵˇˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʱ ʵʾˁˍˎʰ ˋˍʰ ˇˉˇʾʰ 
ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˃ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ʵʾ˄ˇ˄ˍʰʽ ˋˍˇ ʃɮʄɮʄʆɶɾɮ оΦ 
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ʅ˔ʺ˃ʰ нΦ ɳ˅ʷ˂ʽ˅ʹ ˍ˖˄ ʶˍʶˊˇʰ˄ʰ˒ˇˊ˗˄ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌΦ 
 
 
ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˉˇˎ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ ˍʰ ˃ʷ˂ʹ ɲɳʃ ˍˇˎ T˃ ʺ˃ʰˍˇˌ ˉˊˇˁˏˉˍʶʽ ˈˍʽ 
ˎˉʱˊ˔ʶʽ ˃ʶʴʱ˂ʹ ʰ˄ʱʴˁʹ ʶˁˋˎʴ˔ˊˇ˄ʽˋ˃ˇˏ ˁʰʽ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˎˉˇʵˇ˃˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ 
ɼʰʻ˗ˌ ʹ ˉˇʽˈˍʹˍʰ ˍʹˌ ʶˊʶˎ˄ʹˍʽˁʺˌ ˉˊˇˋˉʱʻʶʽʰˌ ˍ˖˄ ˃ɲɳʃ ʶʾ˄ʰʽ ʱˊˊʹˁˍʰ ˋˎ˄ʵʶʵʶ˃ʷ˄ʹ ˃ʶ ˍʹ˄ ˉˇʽˈˍʹˍʰ 
ˁʰʽ ˍʽˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ˋˏʴ˔ˊˇ˄˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˎˉˇʵˇ˃˗˄Σ ˍˇ ʆ˃ʺ˃ʰ ʶʾ˔ʶ ˍʹ ʵˎ˄ʰˍˉˇˍʹˍʰ ˉʰ˂ʽˈˍʶˊʰ ˄ʰ 
ˉˊˇ˔˖ˊʺˋʶʽ ˋˍʹ˄ ˎˉˇʲˇ˂ʺ ʶ˃ˉʶˊʽˋˍʰˍ˖˃ʷ˄ʹˌ ˉˊˈˍʰˋʹˌ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ɳʅʃɮ ˉˊˇˌ ˍʹ˄ ʃʶˊʽ˒ʷˊʶʽʰ 
ɲˎˍʽˁʺˌ ɳ˂˂ʱʵʰˌ ʴʽʰ ˍʹ˄ ˉˊˇ˃ʺʻʶʽʰ ˋˏʴ˔ˊˇ˄ˇˎ ʶˊʴʰˋˍʹˊʽʰˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏΦ  
ɮ˅ʾʸʶʽ ˄ʰ ʶˉʽˋʹ˃ʰ˄ʻʶʾ ˉ˖ˌ ˍˇ ʆ˃ʺ˃ʰ ʰˉˇ˒ʱˋʽˋʶ ˄ʰ ʰ˅ʽˇˉˇʽʺˋʶʽ ˍʰ ˁˇ˄ʵˏ˂ʽʰ ˉˇˎ ʵʽʰˍʷʻʹˁʰ˄ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ 
ˇʽˁΦ ʷˍˇˎˌ нлму ˋˍʰ ˃ʶˍʰˉˍˎ˔ʽʰˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰΣ ˁʰʻ˗ˌ ˁʰʽ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˃ʷˊˇˌ ˍˇˎ ʆʰˁˍʽˁˇˏ ˍˇˎ 
ʃˊˇːˉˇ˂ˇʴʽˋ˃ˇˏ ʴʽʰ ˍˇ ˇʽˁΦ ʷˍˇˌ нлмф ˋʶ ʰ˄ʱˉˍˎ˅ʹ ˎˉˇʵˇ˃˗˄ ˁʰʽΣ ˁˎˊʾ˖ˌΣ ʶˊʶˎ˄ʹˍʽˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏΦ ʁʽ 
ʵʽʰʵʽˁʰˋʾʶˌ ʴʽʰ ˍʹ˄ ʰˉˈˁˍʹˋʹ ʰˎˍˇˏ ˍˇˎ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˁʰʽ ʰˉˈ ˍʽˌ ʵˏˇ ˉʹʴʷˌ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ˍʶ˂ʽˁˈ ˋˍʱʵʽˇΣ 
ʶ˄˗ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˃ʷˊˇˌ ˍˇˎ ʷ˔ʶʽ ʺʵʹ ˉʰˊʰ˂ʹ˒ʻʶʾΦ  
ɼʰʻ˗ˌ ˇʽ ʰ˄ʱʴˁʶˌ ʴʽʰ ˋˎ˄ˍʺˊʹˋʹ ˁʰʽ ʰ˄ʰ˄ʷ˖ˋʹ ˍˇˎ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˋʶ ʷ˄ʰ ˋˏʴ˔ˊˇ˄ˇ ʶˊʶˎ˄ʹˍʽˁʱ ʆ˃ʺ˃ʰ 
ʶʾ˄ʰʽ ʵʽʰˊˁʶʾˌΣ ʹ ʁɾɳɮ ˁˊʾ˄ʶʽ  ˉ˖ˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʰ˄ʰʸʹˍʹʻˇˏ˄ ˁ ʰʽ ˄ʰ ʰ˒ʽʶˊ˖ʻˇˏ˄ ʰˉˈ ˍʹ˄ ʃˇ˂ʽˍʶʾʰ ˁʰʽ 
ˍʹ˄ ʃʶˊʽ˒ʷˊʶʽʰ ɲˎˍʽˁʺˌ ɳ˂˂ʱʵʰˌ ˋʹ˃ʰ˄ˍʽˁˇʾ ˉˈˊˇʽ ˉˊˇˌ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ʰˎˍʺ ˋʶ ˋˎˋˍʹ˃ʰˍʽˁʺ ʲʱˋʹΦ 
ɸʰ ˉˊʷˉʶʽ ˄ʰ ˍˇ˄ʽˋʻʶʾ ˈˍʽ ˉʷˊʰ ʰˉˈ ˍˇˎˌ ˎˉˇ˕ʺ˒ʽˇˎˌ ʵʽʵʱˁˍˇˊʶˌΣ ˇʽ ˇˉˇʾˇʽ ʷˍˋʽ ˁʽ ʰ˂˂ʽ˗ˌ ʶ˃ˉ˂ʷˁˇ˄ˍʰʽ 
ˋˍʽˌ ʶˊʶˎ˄ʹˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ˈ˂ˇʽ ˇʽ ˉˊˇˉˍˎ˔ʽʰˁˇʾ ˁʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʶ˄ʶˊʴʱ ˂ˈʴ˖ ˍʹˌ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌ ˋˍʽˌ 
ʶˊʶˎ˄ʹˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍ˖˄ ˃ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ ʍˌ ʶˁ ˍˇˏˍˇˎ ˇ ʲʰʻ˃ˈˌ ˋˎ˃˃ʶˍˇ˔ʺˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ 
ˋˍʹ˄ ʷˊʶˎ˄ʰ ˁˊʾ˄ʶˍʰʽ ˖ˌ ʶ˅ʰʽˊʶˍʽˁʱ ˎ˕ʹ˂ˈˌΦ 
 
ʅˏ˄ˇ˂ˇ ɳˊʶˎ˄ʹˍʽˁ˗˄ κ ɮ˄ʰˉˍˎ˅ʽʰˁ˗˄ ɼˇ˄ʵˎ˂ʾ˖˄ 
ʆˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˁʰʽ ʰ˄ʰˉˍˎ˅ʽʰˁ˗˄ ˁˇ˄ʵˎ˂ʾ˖˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʽˌ 
ˍʰˁˍʽˁʷˌ ˉʽˋˍ˗ˋʶʽˌ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋʶ ʰˎˍˈ ʰˉˈ ˍˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ ˁʰʻ˗ˌ ˁʰʽ ˍʰ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʱ 
ʶˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰ ˉˇˎ ˎ˂ˇˉˇʽˇˏ˄ ˍʰ ˃ʷ˂ʹ ɲɳʃΦ 
ʆʰ ʶˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰ ό˔ˊʹ˃ʰˍˇʵˇˍʺˋʶʽˌύ ̱ ˖˄ ˃ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʴʽʰ ˍˇ нл21 ɻ ʾ˄ˇ˄ˍʰʽ ˋˍˇ ʃɮʄɮʄʆɶɾɮ оΦ 
 
ʅʹ˃ʰ˄ˍʽˁʷˌ ɲʽʰˁˊʾˋʶʽˌ 
 
ʆʰ ˃ʷ˂ʹ ɲɳʃ ʰ˂˂ʱ ˁʰʽ ʰˊˁʶˍˇʾ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˁʰʽ ˃ʶˍʰʵʽʵʰˁˍˇˊʽˁˇʾ ʶˊʶˎ˄ʹˍʷˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
ʋʹ˃ʶʾʰˌ ʷ˔ˇˎ˄ ʶˉʽˍˏ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰˁˊʾˋʶʽˌΦ ʍˌ ˍʷˍˇʽʶˌ ʻʶ˖ˊˇˏ˄ˍʰʽΥ 



24 

 

1. ʅˎ˃˃ʶˍˇ˔ʺ ˋʶ ˋˎ˃ʲˇˏ˂ʽʰ ʷˁʵˇˋʹˌ (editorial boardsύ ʵʽʶʻ˄˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉʶˊʽˇʵʽˁ˗˄ όм5 ˃ɲɳʃ 
ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ ˋˎ˃ʲˇˏ˂ʽʰ ʷˁʵˇˋʹˌ ʶˉˋʽˍʹ˃ˇ˄ʽˁ˗˄ ˉʶˊʽˇʵʽˁ˗˄Σ ˋˎ˄ˇ˂ʽˁʱ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ пт ˍʷˍˇʽʶˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʰˉˈ ˃ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ). 
ɴ˄ʰ ˃ɲɳʃ ʶʾ˄ʰʽ Editor in Chief ɻ ʽʶʻ˄ˇˏˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽˇʵʽˁˇˏ ˁʰʽ Editor/Founder ɻ ʽʶʻ˄ˇˏˌ ˋʶʽˊʱˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʲʽʲ˂ʾ˖˄Φ 
ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˉ˖ˌ ʷ˄ʰ ˃ɲɳʃ ʷ˔ʶʽ ʰ˄ʰʵʶʽ˔ʻʶʾ ʺʵʹ ʰˉˈ ˍˇ ʰˁʰʵΦ ʷˍˇˌ нлмф-2020 Series Editor ˋʶʽˊʱˌ 
ʻʶ˃ʰˍʽˁ˗˄ ʲʽʲ˂ʾ˖˄Σ ˁʰʻ˗ˌ ˁʰʽ Deputy Editor ʵʽʶʻ˄ˇˏˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽˇʵʽˁˇˏ ˎ˕ʹ˂ˇˏ ʵʶʾˁˍʹ 
ʰˉʺ˔ʹˋʹˌΦ 

2. ɮ˄ʰ˒ʷˊʶˍʰʽ ˃ʾʰ ʲˊʱʲʶˎˋʹ ˃ʷ˂ˇˎˌ ɲɳʃ ʰˉˈ ʵʽʶʻ˄ʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʶˁʵˇˍʽˁˈ ˇˊʴʰ˄ʽˋ˃ˈ ʴʽʰ ˍʹ 
ˋˎ˄ʶʽˋ˒ˇˊʱ ˍˇˎ ˖ˌ Outstanding Reviewer. 

3. ɲʹ˃ˇˋʽʶˏˋʶʽˌ ʶˊʴʰˋʽ˗˄ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˎ˕ʹ˂ˇˏ ʵʶʾˁˍʹ ʰˉʺ˔ʹˋʹˌ όimpact factor җ оΣлύ όˍʰ 
˃ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰˍʱ ˍˇ нл21 ʷ˔ˇˎ˄ ʵʹ˃ˇˋʽʶˏˋʶʽ 66 ʶˊʴʰˋʾʶˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˎ˕ʹ˂ˇˏ 
ʵʶʾˁˍʹ ʰˉʺ˔ʹˋʹˌύΦ 
ɾʶˍʰ˅ˏ ˍ˖˄ ʰ˄˖ˍʷˊ˖ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 4 ʁ ˊʴʰˋʾʶˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˃ʶ ʵʶʾˁˍʹ ʰˉʺ˔ʹˋʹˌ ҔмлΦ 

4. ɼˊʾˋʶʽˌ ˋʶ ʵʽʶʻ˄ʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˃ʶ ʵʶʾˁˍʹ ʰˉʺ˔ʹˋʹˌ җ о  ό21 ˃ ɲɳʃ ʷˁˊʽ˄ʰ˄ 333 ʁ ˊʴʰˋʾʶˌύΦ 
5. ʅˎ˄ˍˇ˄ʽˋ˃ˈˌ ʷˁʵˇˋʹˌ όGuest editorύ ʶʽʵʽˁ˗˄ ˍʶˎ˔˗˄ όspecial issuesύ ʵʽʶʻ˄˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉʶˊʽˇʵʽˁ˗˄ 

(6 ˃ ɲɳʃ ˋˎ˄ˍˈ˄ʽˋʰ˄ ˍʹ˄ ʷˁʵˇˋʹ 9 special issues). 
6. ʃˊˇˋˁʶˁ˂ʹ˃ʷ˄ʶˌ ˇ˃ʽ˂ʾʶˌ όPlenary/Keynote lecturesύ ˋʶ ʵʽʶʻ˄ʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˋˎ˄ʷʵˊʽʰ ʺ ˋ˔ˇ˂ʶʾʰ ˁʰʽ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ό6 ˃ ɲɳʃ ʷʵ˖ˋʰ˄ 9 ̄ ˊˇˋˁʶˁ˂ʹ˃ʷ˄ʶˌ ˇ˃ʽ˂ʾʶˌύΦ 

 
ɶ ʁɾɳɮ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ʷ˔ʶʽ ˁʰˍʰʴˊʱ˕ʶʽ ˍʰ ˉʰˊʰˉʱ˄˖ ˋˍˇʽ˔ʶʾʰ όʃʾ˄ʰˁʰˌ муύΣ ˁʰʻ˗ˌ ˍʰ ʻʶ˖ˊʶʾ 
ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʱ ʴʽʰ ˍʹ˄ ʰˉˇˍʾ˃ʹˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ ˉˇˎ ˎ˂ˇˉˇʽʶʾˍʰʽ ˋˍˇ ʆ˃ʺ˃ʰΦ   
 
ʂ˂ʰ ˍʰ ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ˍʰ ˋˍˇʽ˔ʶʾʰ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ʹ ʶˊʶˎ˄ʹˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰʽ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˍ˖˄ ˃ʶ˂˗˄ 
ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˍˇ нл21 ̫ ˔ʶʽ ˇʵʹʴʺˋʶʽ ˋʶ ˉ˂ʺˊʹ ʰ˅ʽˇˉˇʾʹˋʹ ˍ˖˄ ʵʽʰˍʽʻʷ˃ʶ˄˖˄ 
ˉˈˊ˖˄ ˁʰʽ ʷ˔ʶʽ ʶˉʽˍˏ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ˉˊˈˇʵˇ ˋˍʹ˄ ʷˊʶˎ˄ʰΦ  ɶ ˉˊˈˇʵˇˌ ʰˎˍʺ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˉʰˊʱ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ 
ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍ˖˄ ʃɾʅ ʲʰʾ˄ʶʽ ˃ʶʽˇˏ˃ʶ˄ʹΦ ɶ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌ 
ˋˍʹˊʾʸʶˍʰʽ ˋʶ ʶˎˊ˖ˉʰʿˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰΣ ˁʰʽ ˁˎˊʾ˖ˌ ʶʻ˄ʽˁʱ ʶˊʶˎ˄ʹˍʽˁʱ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰΦ 
ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˉ˖ˌ ˁʰˍʱ ˍˇ н021, ˃ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ ˉʱ˄˖ ʰˉˈ ʵʷˁʰ ʶˊʶˎ˄ʹˍʽˁʱ 
ˉˊˇʴˊʱ˃˃ʰˍʰΣ ˔ˊʹ˃ʰˍˇʵˇˍˇˏ˃ʶ˄ʰ ʰˉˈ ˍˇ ɳʅʃɮΦ ʅˎʴˁˊʽˍʽˁʱ ˃ʶ ˍˇ нл20Σ ˍʰ ˃ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ 
ʷ˔ˇˎ˄ ˁʰˍʰʴˊʱ˕ʶʽ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˊʽʻ˃ˈ ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ˋʶ ˉʶˊʽˇʵʽˁʱ ˃ʶ ˋˏˋˍʹ˃ʰ ˁˊʽˍ˗˄ ˁʰʽ IF җ оΣ ʶ˄˗ 
ʶ˃˒ʰ˄ʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊˇ ʰˊʽʻ˃ˈ ʁ ˊʴʰˋʽ˗˄ ˋʶ ˉʶˊʽˇʵʽˁʱ ˃ʶ IF җ млΦ 
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ʅʇɾʃɳʄɮʅɾɮʆɮ ɼɮɹ ʅʋɳɲɹɮʅɾʁʅ ɰɳɽʆɹʍʅɶʅ 

 

мΦ ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 
 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˁʰʽ ˋˍʽˌ ʶˉʽ˃ʷˊˇˎˌ ˎˉˇʶ˄ˈˍʹˍʶˌ ˗ˋˍʶ ˇ ʰ˄ʰʴ˄˗ˋˍʹˌ ˄ʰ ʶʾ˄ʰʽ 

ˋʶ ʻʷˋʹ ˄ʰ ʰˁˇ˂ˇˎʻʺˋʶʽ ˍʹ ˊˇʺ ˍʹˌ ʶˁʱˋˍˇˍʶ ˉ˂ʹˊˇ˒ˇˊʾʰˌΦ ʅˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ 

ˉʰˊʰˁʱˍ˖Υ 

 

ʅˍʰ ˁˎˊʽˈˍʶˊʰ ʻʶˍʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍʰ ʶ˅ʺˌΥ 

 

ʃˊˈʴˊʰ˃˃ʰ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

¶ ʂˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˋʶ ʵʽʱ˒ˇˊʰ ˋʹ˃ʶʾʰ ˍʹˌ ʷˁʻʶˋʹˌΣ ˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌ ˍˈˋˇ ʵʽʰ˔ˊˇ˄ʽˁʱ ˈˋˇ ˁʰʽ ˋˍˇ 

ʽˋ˔ˏˇ˄ ˃ʶˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄Σ 

ˉʰˊʷ˔ʶʽ ˉʷˊʰ ʰˉˈ ˍʹ ˋʹ˃ʰ˄ˍʽˁʺ ʻʶ˖ˊʹˍʽˁʺ ˁʰˍʱˊˍʽˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎΣ ˇˎˋʽʰˋˍʽˁʺ ʶˊʴʰˋˍʹˊʽʰˁʺ 

ʶˁˉʰʾʵʶˎˋʹΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ˃ʶ ʲʱˋʹ ˍˇ ˉˇ˂ˏ ʶˉʽˍˎ˔ʹ˃ʷ˄ˇ ˃ˇ˄ˍʷ˂ˇ ˉˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˋˍˇ ʆ˃ʺ˃ʰ ˍʰ 

ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰΣ ˋˍˇ пˇ ʷˍˇˌ ˋˉˇˎʵ˗˄ ˇʽ ˒ˇʽˍʹˍʷˌ ʶˁˉˇ˄ˇˏ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ ˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΣ 

ʶˁˉʰʽʵʶˏˇ˄ˍʰʽ ˋʶ ˋˏʴ˔ˊˇ˄ʶˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˍʹˌ ʻʶ˃ʰˍʽˁʺˌ ˉʶˊʽˇ˔ʺˌ ˋˍʹ˄ ˇˉˇʾʰ ʶˁˉˇ˄ˇˏ˄ ˍʹ˄ ˉˍˎ˔ʽʰˁʺ 

ʶˊʴʰˋʾʰ ˁʰʽ ʰ˄ʰˉˍˏˋˋˇˎ˄ ˔ˊʺˋʽ˃ʶˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌΣ ˈˉ˖ˌ ʹ ˋˎʴʴˊʰ˒ʺ ˁʰʽ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ 

ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍʹˌΦ ʅʹ˃ʰ˄ˍʽˁˈ ˋˍˇʽ˔ʶʾˇ ʶʾ˄ʰʽ ˁʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʶˉʽ˂ˇʴʺˌ ˃ʰʻʹ˃ʱˍ˖˄ ˉˇˎ ˁˎˊʾ˖ˌ 

ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ʻʶ˃ʰˍʽˁˈ ˉʶʵʾˇ ˍʹˌ ˉˍˎ˔ʽʰˁʺˌ ˍˇˎˌ ʶˊʴʰˋʾʰˌΦ  

¶ ʆˇ ˃ˇ˄ˍʷ˂ˇ ˉˇˎ ʰˁˇ˂ˇˏʻʹˋʶ ˍˇ ʆ˃ʺ˃ʰ ˋʶ ˈˍʽ ʰ˒ˇˊʱ ˍˇ ˄ʷˇ ʃʃʅ ˉˊˇˋˇ˃ˇʽʱʸʶʽ ʰ˄ˍʾˋˍˇʽ˔ʰ ˃ˇ˄ˍʷ˂ʰ 

ʆ˃ʹ˃ʱˍ˖˄ ˍʹˌ ɳˎˊ˗ˉʹˌΣ ˍʰ ˇˉˇʾʰ ʰˁˇ˂ˇˎʻˇˏ˄ ˍˇ ˋˏˋˍʹ˃ʰ ECTSΣ ʵʽʰˍʹˊ˗˄ˍʰˌ ˍʰ ʻʶˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍˇˎ 

ʽˋ˔ˏˇ˄ˍˇˌ ʃʃʅΦ ɶ ˃ʶʴʱ˂ˇˎ ʺ ˁʰʽ ˃ʽˁˊˈˍʶˊˇˎ ʲʰʻ˃ˇˏ ʰ˄ʰ˃ˈˊ˒˖ˋʹ ˉˇˎ ˎ˒ʾˋˍʰˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ 

ʅˉˇˎʵ˗˄Σ ˋʶ ˈ˂ʰ ˍʰ ʶˉʾˉʶʵʰ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˇˎˋʽʰˋˍʽˁʱ ˋˍˇ˔ʶˏʶʽ ˋˍˇ ˄ʰ 

ʰ˄ˍʰˉˇˁˊʾ˄ʶˍʰʽ ˋˍʽˌ ˋˏʴ˔ˊˇ˄ʶˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΦ  

¶ ɴʴʽ˄ʰ˄ ʰ˂˂ʰʴʷˌ ˋˍˇ ʃʃʅ ˁʰʽ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлмр-нлмсΣ ˇʽ ˇˉˇʾʶˌ ˋˍʹˊʾ˔ˍʹˁʰ˄ 

ˋˍʹ˄ ʰˉˇˁˍʹʻʶʾˋʰ ʶ˃ˉʶʽˊʾʰ ˁʰʽ ˋˍʽˌ ˉʰˊʰˍʹˊʺˋʶʽˌ ˉˇˎ ʷʴʽ˄ʰ˄ ʰˉˈ ˍˇˎˌ ʶ˅˖ˍʶˊʽˁˇˏˌ ʰ˅ʽˇ˂ˇʴʹˍʷˌ ˍˇ 

нлммΦ ɮˉˈ ˍˇ ʰˁʰʵΦ ʷˍˇˌ нлму-нлмфΣ ʰˎˍˈ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˉ˂ʷˇ˄ 

ˋˍˇ ˋˏ˄ˇ˂ˈ ˍˇˎ ˋʶ ˈ˂ʰ ˍʰ ʷˍʹ ˋˉˇˎʵ˗˄Φ 

¶ ʅˎ˄ʶ˔ʺˌ ʶʾ˄ʰʽ ʹ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˁʰʽ ʹ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ˋˍʰ ʶˎˊ˖ˉʰʿˁʱ ʰ˂˂ʱ ˁʰʽ ʵʽʶʻ˄ʺ 

ʵˊ˗˃ʶ˄ʰ ˋˍˇ ˔˗ˊˇ ˍʹˌ ʋʹ˃ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌΦ ɮˎˍˈ ʰˉˇʵʶʽˁ˄ˏʶˍʰʽ ˁʰʽ ʰˉˈ ˍʹ ˋˎ˃˃ʶˍˇ˔ʺ ˃ɲɳʃ ˍˇˎ 

ʆ˃ʺ˃ʰˍˈˌ ˃ʰˌ ˋˍˇ European Chemistry Thematic Network (ECTN).  

 

ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

¶ ʁʽ ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˍˇˎ ʃɾʅ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ ɲʽʰˍ˃ʹ˃ʰˍʽˁ˗˄ ˁ ʰʽ  ɲʽʰˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁ˗˄ ʃɾʅΣ 

ʵʾ˄ˇˎ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ʽˁʰ˄ˈˍʹˍʷˌ ˍˇˎˌ ˁʰʽ ˍʽˌ ˁ˂ʾˋʶʽˌ ˍˇˎˌ ˄ʰ 

ʶˉʽ˂ʷ˅ˇˎ˄ ˃ʷˋʰ ʰˉˈ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ʶˏˊˇˌ ʶ˅ʶʽʵʽˁʶˏˋʶ˖˄ ˋʶ ˋˏʴ˔ˊˇ˄ʶˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˍʹˌ ʋʹ˃ʶʾʰˌΦ ʁ 

ˁˏˊʽˇˌ ˋˍˈ˔ˇˌ ʶʾ˄ʰʽ ˄ʰ ˃ˉˇˊˇˏ˄ ˇʽ ʰˉˈ˒ˇʽˍˇʽ ˍ˖˄ ʃɾʅ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ʷ˄ʰ ˒ˎˍ˗ˊʽˇ ʰˎˊʽʰ˄˗˄ 

ʶˉʽˋˍʹ˃ˈ˄˖˄Σ ʶˊʶˎ˄ʹˍ˗˄ ˁʰʽ ʰˁʰʵʹ˃ʰʿˁ˗˄ ʵʰˋˁʱ˂˖˄ ˉˇˎ ʵʶ˄ ʻʰ ˎˋˍʶˊˇˏ˄ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇˎˌ 

ʰˉˈ˒ˇʽˍˇˎˌ ˍ˖˄ ˃ʶʴʱ˂ʹˌ ˒ʺ˃ʹˌ ʰˁʰʵʹ˃ʰʿˁ˗˄ ɹʵˊˎ˃ʱˍ˖˄ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΦ    

¶ ʁ ˋ˔ʶˍʽˁʱ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇˌ ʰˊʽʻ˃ˈˌ ʶʽˋʶˊ˔ˈ˃ʶ˄˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˋʶ ˁʱʻʶ ʶʽʵʾˁʶˎˋʹΣ ʵʾ˄ʶʽ ˍʹ 

ʵˎ˄ʰˍˈˍʹˍʰ ˍʹˌ ʶˉʰˊˁˇˏˌ ʻʶ˖ˊʹˍʽˁʺˌ ˁʰʽ ʶˊʴʰˋˍʹˊʽʰˁʺˌ ʶˁˉʰʾʵʶˎˋʺˌ ˍˇˎˌΦ  

¶ ɴʴʽ˄ʰ˄ ʰ˂˂ʰʴʷˌ ˋˍˇ ʃɾʅΣ ˉˇˎ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлмр-нлмсΣ ˇʽ ˇˉˇʾʶˌ ʰ˒ˇˊˇˏˋʰ˄ 

ˋˍˇ˄ ʶ˅ˇˊʻˇ˂ˇʴʽˋ˃ˈ ˍ˖˄ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˁʰʽ ˋˍʹ˄ ʁ ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ̄ ˈˊ˖˄ ˁʰʽ ˉˊˇˋ˖ˉʽˁˇˏΦ  
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¶ ʁ ʰ˄ʰˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʶ˅ˇˊʻˇ˂ʽˋ˃ˈˌ ˍ˖˄ ʶ˅ʶʽʵʽˁʶˏˋʶ˖˄ ˍˇˎ ʃɾʅ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ όʰ˂˂ʱ ˁʰʽ ˍ˖˄ 

ɲʽʰˍ˃́ ˃ʰˍʽˁ˗˄κɲʽʿʵˊˎ˃ʰˍʽˁ˗˄ ʃɾʅύ ˋˎ˄ʶ˔ʾˋˍʹˁʶ ˉʶˊʰʽˍʷˊ˖Σ ˃ʶ ʲʱˋʹ ˍˇ ˄ʷˇ ˄ˇ˃ʽˁˈ ˉ˂ʰʾˋʽˇΣ ˁʰʽ 

˅ʶˁʾ˄ʹˋʶ ˁʰˍʱ ˍˇ ʰˁʰʵΦ ʷˍˇˌ нлму-2019.  

¶ ɶ ˈ˂ʹ ʵˇ˃ʺ ˍˇˎ ˄ʷˇˎ ʃɾʅΣ ˍˇ ˇˉˇʾˇ ˉ˂ʹˊˇʾ ˍʽˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˍˇˎ ɳˎˊ˖ˉʰʿˁˇˏ ECTS ̄ ˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ 

ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʻʶ˖ˊʹˍʽˁʱ ˃ʰʻʺ˃ʰˍʰ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ʶˁˍʶˍʰ˃ʷ˄ʹ ʶˊʴʰˋˍʹˊʽʰˁʺ ʱˋˁʹˋʹΣ ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ˇʽ 

ʰˉˈ˒ˇʽˍˇʾ ˍˇˎ ˄ʰ ʵʽʰʻʷˍˇˎ˄ ʷ˄ʰ ʽˋ˔ˎˊˈ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˎˉˈʲʰʻˊˇ ʴ˄˗ˋʶ˖˄Σ ˋˎ˄ʵˎʰʸˈ˃ʶ˄ˇ ˃ʶ ˎ˕ʹ˂ˇˏ 

ʶˉʽˉʷʵˇˎ ʶˊʴʰˋˍʹˊʽʰˁʺ ʶ˃ˉʶʽˊʾʰΦ  

¶ ɶ ʶˁˉˈ˄ʹˋʹΣ ˋˎʴʴˊʰ˒ʺ ˁʰʽ ˎˉˇˋˍʺˊʽ˅ʹ ˍʹˌ ˉˍˎ˔ʽʰˁʺˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˉˇˎ ʷ˔ʶʽ ʶˊʶˎ˄ʹˍʽˁʺ 

ˁʰˍʶˏʻˎ˄ˋʹΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ɾɲɳΣ ʷ˔ʶʽ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʵʹ˃ʽˇˎˊʴʶʾ ʰˉˇ˒ˇʾˍˇˎˌ ˉˇˎ ˄ʰ ʵʽʰʻʷˍˇˎ˄ 

ˉʷˊʰ ʰˉˈ ˍˇ ʻʶ˖ˊʹˍʽˁˈ ˎˉˈʲʰʻˊˇ ʴ˄˗ˋʶ˖˄Σ ʵʶ˅ʽˈˍʹˍʶˌ ˁʰʽ ʽˁʰ˄ˈˍʹˍʶˌ ʶˊʶˎ˄ʹˍʽˁʺˌ ˋˁʷ˕ʹˌ ˁʰʽ 

˃ʶʻˇʵˇ˂ˇʴʾʰˌ ʷˊʶˎ˄ʰˌΦ 

 

ɲʽʵʰˁˍʽˁˈ ˁʰʽ ɳˊʶˎ˄ʹˍʽˁˈ ʃˊˇˋ˖ˉʽˁˈ 

ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻˇˏ˄Υ 

¶ ɶ ʵʽʱʻʶˋʹ ˍ˖˄ ˉʶˊʽˋˋˇˍʷˊ˖˄ ˃ɲɳʃ ˄ʰ ˉˊˇˋ˒ʷˊˇˎ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ʷˊʴˇ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎΣ ˔˖ˊʾˌ ˄ʰ 

˒ʶʾʵˇ˄ˍʰʽ ˁˈˉˇˎ ˁʰʽ ˔ˊˈ˄ˇˎΣ ˉʰˊʱ ˍʽˌ ˋˎʴˁˊʽˍʽˁʱ ˃ʽˁˊˈˍʶˊʶˌ ʰˉˇ˂ʰʲʷˌ ˃ʶ ˍˇˎˌ ˋˎ˄ʰʵʷ˂˒ˇˎˌ ˍ˖˄ 

ɹʵˊˎ˃ʱˍ˖˄ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΦ ʆʰ ˃ɲɳʃ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ʱ˂˂ˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ˃ʽʰ ˋˎ˄ʶ˔ʺ 

ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˈˋˇ ʴʽʰ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʺ ˍˇˎˌ ˋʶ ʰ˄˗ˍʶˊʶˌ ʲʰʻ˃ʾʵʶˌ ˈˋˇ ˁʰʽ ˁʰˍʱ ˍʹ ˋˎʴʴˊʰ˒ʺ ˉˊˇˍʱˋʶ˖˄ ʴʽʰ 

ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ˍʰ ˇˉˇʾʰ ˋˍʹˊʾʸˇˎ˄ ˍʹ˄ ʶˊʶˎ˄ʹˍʽˁʺ ˍˇˎˌ ʶˊʴʰˋʾʰ 

ˁʰʽ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Φ   

¶ ɶ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ˁʰˍʱˊˍʽˋʹ ˍ˖˄ ˄ʶˇʶʽˋʶˊ˔ˈ˃ʶ˄˖˄ ˃ʶ˂˗˄ ɲɳʃΣ ˇʽ ˇˉˇʾˇʽ ˉʷˊʰ ʰˉˈ ˍˇ ʰˉʰˊʰʾˍʹˍˇ 

ʵʽʵʰˁˍˇˊʽˁˈ ʵʾˉ˂˖˃ʰΣ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁˈˍʰˍˇ ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇ ˁʰʽ ʶ˃ˉʶʽˊʾʰ ˉˇˎ ʰˉˇˁˍʺʻʹˁʶ 

ʶʾˍʶ ʰˉˈ ˍʹ ˋˎ˄ʶˊʴʰˋʾʰ ˍˇˎˌ ˃ʶ ˎ˕ʹ˂ˇˏ ˁˏˊˇˎˌ ʶˊʶˎ˄ʹˍʷˌ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ʺ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ʶʾˍʶ ʰˉˈ 

ˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˁʰˍˇ˔ʺ ʻʷˋʶ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˋʶ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ. 

 

ʇˉˇʵˇ˃ʷˌ 

ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻˇˏ˄Υ 

¶ ɶ ˁʰˍʰˋˁʶˎʺ ˁʰʽ ʹ ʶʴˁʰˍʱˋˍʰˋʹ ˋʹ˃ʰ˄ˍʽˁˇˏ ˃ʷˊˇˎˌ ˍ˖˄ ʰˉʰˊʰʽˍʺˍ˖˄ ˎˉˇʵˇ˃˗˄ όʶˊʴʰˋˍʹˊʽʰˁˇʾ 

ˉʱʴˁˇʽΣ ʰˉʰʴ˖ʴˇʾ ʰʶˊʾ˖˄ ˁ˂ˉΦύ ˍˇˎ ˍˊʾˍˇˎ ˁˍʽˊʾˇˎ όɿʷʰ ʃˍʷˊˎʴʰκ ɳˉʷˁˍʰˋʹ ʋʹ˃ʶʾʰˌύΣ ʴʽʰ ˄ʰ ˁʰ˂ˏ˕ʶʽ 

ˋˏʴ˔ˊˇ˄ʶˌ ʰ˄ʱʴˁʶˌ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌΣ ˍʹˌ ʷˊʶˎ˄ʰˌ ˁʰʽ ˍʹˌ ʶˊʴʰˋˍʹˊʽʰˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˍ˖˄ 

ʋʹ˃ʽˁ˗˄, ̫ ˔ʶʽ ˎ˂ˇˉˇʽʹʻʶʾ ˋʶ ˋʹ˃ʰ˄ˍʽˁˈ ʲʰʻ˃ˈΦ ʁ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ˉˇˎ ˎˉˇ˂ʶʾˉʶˍʰʽΣ ˁʰʻ˗ˌ ˁʰʽ ʹ ʰ˄ʰˁʰʾ˄ʽˋʹ 

ʰ˄ˍʾˋˍˇʽ˔ˇˎ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˋˍʰ ʱ˂˂ʰ ʵˏˇ ˁˍʾˊʽʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ʷ˔ʶʽ ʺʵʹ ˉˊˇʴˊʰ˃˃ʰˍʽˋˍʶʾ ˁʰʽ ʰ˄ʰ˃ʷ˄ʶˍʰʽ 

˄ʰ ˋˎ˃ˉ˂ʹˊ˖ʻʶʾ ʶ˄ˍˈˌ ˍˇˎ нлнлΦ 

¶ ɶ ʰ˄ʰˁʰˍʰˋˁʶˎʺ ˍˇˎ ˁʶ˄ˍˊʽˁˇˏ ʰ˃˒ʽʻʶʱˍˊˇˎΣ ʹ ˋˎ˄ˍʺˊʹˋʹ ˁʰʽ ˇ ˁ˂ʽ˃ʰˍʽˋ˃ˈˌ ˍ˖˄ ʰʽʻˇˎˋ˗˄ 

ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʹ ʰ˄ʰʲʱʻ˃ʽˋʹ ˍ˖˄ ˇˉˍʽˁˇʰˁˇˎˋˍʽˁ˗˄ ˃ʷˋ˖˄ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʹ ʰ˄ʰʲʱʻ˃ʽˋʹ ˍʹˌ ʰʾʻˇˎˋʰˌ 

ˋʶ˃ʽ˄ʰˊʾ˖˄Σ ˍʹˌ ʲʽʲ˂ʽˇʻʺˁʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶ ɶκʇ ˋˎ˄ʵʶʵʶ˃ʷ˄˖˄ ˋˍˇ ʵʽʰʵʾˁˍˎˇΣ ˍʹˌ ʰʾʻˇˎˋʰˌ 

ˋˎ˄ʶʵˊʽʱˋʶ˖˄ ˁʰʽ ˉˇ˂ˎ˃ʷˋ˖˄Σ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ ˔˗ˊ˖˄ ˁʰʽ ˃ʷˋ˖˄ ˍʹˌ ʴˊʰ˃˃ʰˍʶʾʰˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ 

ʲʶ˂ˍʾ˖ˋʰ˄ ˍˈˋˇ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ʶˊʴʰˋʾʰˌ ˈˋˇ ˁʰʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍʹˌ ˉʰˊʶ˔ˈ˃ʶ˄ʹˌ ʶˁˉʰʾʵʶˎˋʹˌΦ 

ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˉ˖ˌ ˍˇ ˁʶ˄ˍˊʽˁˈ ʰ˃˒ʽʻʷʰˍˊˇ ʰ˄ʰˋ˔ʶʵʽʱˋˍʹˁʶ ʶˁ ˄ʷˇˎ ʶ˄ˍˈˌ ˍˇˎ нлмфΦ 

¶ ʃʰˊʱ ˍˇ ʵˎˋ˃ʶ˄ʷˌ ˇʽˁˇ˄ˇ˃ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˍˇ ʆ˃ʺ˃ʰ ʶʾ˔ʶ ʰˉˇ˒ʰˋʾˋʶʽ ˄ʰ ʰ˅ʽˇˉˇʽʺˋʶʽ ˍʰ ˁˇ˄ʵˏ˂ʽʰ ˉˇˎ 

ʵʽʰˍʷʻʹˁʰ˄ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ˇʽˁΦ ʷˍˇˎˌ нлмт ˋˍʰ ˃ʶˍʰˉˍˎ˔ʽʰˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰΣ ˁʰʻ˗ˌ ˁʰʽ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ 

˃ʷˊˇˌ ˍˇˎ ʆʰˁˍʽˁˇˏ ˍˇˎ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˇˏ ʴʽʰ ˍˇ ˇʽˁΦ ʷˍˇˌ нлм9 ˋʶ ʰ˄ʱˉˍˎ˅ʹ ˎˉˇʵˇ˃˗˄ ˁʰʽΣ ˁˎˊʾ˖ˌΣ 

ʶˊʶˎ˄ʹˍʽˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏΦ ʁʽ ʵʽʰʵʽˁʰˋʾʶˌ ʴʽʰ ˍʹ˄ ʰˉˈˁˍʹˋʹ ʰˎˍˇˏ ˍˇˎ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˁʰʽ ʰˉˈ ˍʽˌ ʵˏˇ ˉʹʴʷˌ 

ʷ˔ˇˎ˄ ˋ˔ʶʵˈ˄ ˉ˂ʺˊ˖ˌ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾΦ  
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ɳˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇ 

¶ ʃʰˊʱ ˍʹ˄ ˇˎˋʽʰˋˍʽˁʺ ʷ˂˂ʶʽ˕ʹ ˉ˂ʰʽˋʾˇˎ ˋˍʰʻʶˊʺˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ʴʽʰ ʷˊʶˎ˄ʰΣ ʰ˅ʾʸʶʽ ˄ʰ ˍˇ˄ʽˋˍʶʾ 

ʽʵʽʰʾˍʶˊʰ ˈˍʽ ˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌ ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ ˉˊ˗ˍʹ ʴˊʰ˃˃ʺ ˍʹˌ ʷˊʶˎ˄ʰˌ ˋˍʰ ʲʰˋʽˁʱΣ ʰ˂˂ʱ ˁʰʽ 

ˋˏʴ˔ˊˇ˄ʰ ʻʶ˃ʰˍʽˁʱ ˉʶʵʾʰ ˍʹˌ ʋʹ˃ʶʾʰˌΦ ʃˊʷˉʶʽ ˄ʰ ʶˉʽˋʹ˃ʰ˄ʻʶʾ ʹ ˎ˕ʹ˂ʺ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰΣ ʰ˂˂ʱ ˁʰʽ 

ʹ ʵʽʶʻ˄ʺˌ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ʷˊʴˇˎ ˋʹ˃ʰ˄ˍʽˁˇˏ ʰˊʽʻ˃ˇˏ ˃ʶ˂˗˄ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ˉˇˎ ˉˇ˂˂ʷˌ ˒ˇˊʷˌ 

ˁʰ˂ˏˉˍʶʽ ˍʽˌ ˇˉˇʽʶˋʵʺˉˇˍʶ ʶ˂˂ʶʾ˕ʶʽˌΦ ʃʰˊˈ˂ʰ ʰˎˍʱ ʹ ˃ʹ ˉˊˇˁʺˊˎ˅ʹ ʶʻ˄ʽˁ˗˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ 

ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰˍʱ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˇʵʺʴʹˋʶ ˋʶ ˉˍ˗ˋʹ ˍˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ ˁʰˍʱ нл҈ ˉʶˊʾˉˇˎΦ 

ʅ ʰˎˍˈ ˋˎ˄ʷʲʰ˂ʶ ˁʰʽ ʹ ˃ʹ ʰ˄ʰˉ˂ʺˊ˖ˋʹ ˍ˖˄ ˋˎ˄ˍʰ˅ʽˇʵˇˍʹʻʷ˄ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ʴʽʰ ˉʶˊʾˉˇˎ ˃ʾʰ ʵʶˁʰʶˍʾʰΦ 

ɳ˄ʵʶʽˁˍʽˁʱΣ ˋˍˇ ʅ˔ʺ˃ʰ о ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ʶ˅ʷ˂ʽ˅ʹ ˍ˖˄ ˋˎ˃˃ʶˍˇ˔˗˄ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋʶ 

ʵʽʶʻ˄ʺ ʶˊʶˎ˄ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰΦ 

 

 
ʅ˔ʺ˃ʰ оΦ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ˋˎ˃˃ʶˍˇ˔˗˄ ˋʶ ʵʽʶʻ˄ʺ ʶˊʶˎ˄ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ˖ˌ ˋˎ˄ˍˇ˄ʽˋˍʷˌ ˁʰʽ ˖ˌ 

ˋˎ˄ʶˊʴʱˍʶˌΦ 

 

ʅˍʰ ˁˎˊʽˈˍʶˊʰ ʰˊ˄ʹˍʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍʰ ʶ˅ʺˌΥ 

 

ɲʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ς ʃˊˇˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ 

¶ ɶ ̄ʶˊʽˇˊʽˋ˃ʷ˄ʹ ʰ˄ʰ˄ʷ˖ˋʹ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃΣ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˁˎˊʾ˖ˌ ˔ˊˈ˄ʽʰΣ ˂ˈʴ˖ ʰˉˇ˔˗ˊʹˋʹˌ ς 

ˋˎ˄ˍʰ˅ʽˇʵˈˍʹˋʹˌ ˉʰ˂ʰʽˈˍʶˊ˖˄ ˃ʶ˂˗˄ όʅ˔ʺ˃ʰ пύΣ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ˉʰˊʱ˂˂ʹ˂ʹ όˁʰʽ ˋʹ˃ʰ˄ˍʽˁʺύ 

ʰˏ˅ʹˋʹ ˍ˖˄ ˄ʶˇʶʽˋʶˊ˔ˇ˃ʷ˄˖˄ ˒ˇʽˍʹˍ˗˄ όʅ˔ʺ˃ʰ рύ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ˄ ˄ʰ ʶˉʹˊʶʱˋʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ̱ ʹ˄ ˉˇʽˈˍʹˍʰ 

ˋˉˇˎʵ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʹ ˋˎ˄ˇ˂ʽˁʺ ˉʰˊʰʴ˖ʴʽˁˈˍʹˍʰ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍˇ˄ ʰˊʽʻ˃ˈ 

ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˈ ʶʻ˄ʽˁˇˏˌ ˁʰʽ 

ʶˎˊ˖ˉʰʿˁˇˏˌ ˒ˇˊʶʾˌ. 
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ʅ˔ʺ˃ʰ пΦ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ̱ ʰ ˍʶ˂ʶˎˍʰʾʰ 8 h ˁʰʵʹ˃ʰʿˁʱ ʷˍʹ. 

 

 
ʅ˔ʺ˃ʰ р. ɳ˅ʷ˂ʽ˅ʹ ˍ˖˄ ˄ʶˇʶʽˋʶˊ˔ˇ˃ʷ˄˖˄ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ 
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ʃˊˈʴˊʰ˃˃ʰ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

 

¶ ɶ ˃ʶʴʱ˂ʹ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ όʅ˔ʺ˃ʰ сύΣ ʹ ˇˉˇʾʰ ˃ˉˇˊʶʾ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ ʲʶʲʰˊˎ˃˃ʷ˄ˇ ˉˊˈʴˊʰ˃˃ʰΦ 

ʇˉʱˊ˔ʶʽ ˋˍˇ ʆ˃ʺ˃ʰ ˋʹ˃ʰ˄ˍʽˁˈˌ ʰˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ ˉʷˊʰ˄ ˍʹˌ ˁʰ˄ˇ˄ʽˁʺˌ ʵʽʱˊˁʶʽʰˌ ˋˉˇˎʵ˗˄Φ ʆ ̌ʷˍˇˌ 

2021-2022 ˖ˋˍˈˋˇ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˃ʾʰ ˅ʶˁʱʻʰˊʹ ʲʶ˂ˍʾ˖ˋʹΣ ʹ ˇˉˇʾʰ ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˋˎ˄ʵˎʱʸʶˍʰʽ ˃ʶ ˍʹ˄ 

ʵʽʶ˄ʷˊʴʶʽʰ ʶ˄ʵʽʱ˃ʶˋ˖˄ ʰ˅ʽˇ˂ˇʴʺˋʶ˖˄ ˋʶ ʰˊˁʶˍʱ ˃ʰʻʺ˃ʰˍʰ ˍˇˎ ʃʃʅΦ  

¶ ɶ ˉˇˊʶʾʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽ ˋˎ˄ʶ˔˗ˌΣ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰʽ ˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽΣ ʵʽˇˊʻ˗˄ˇ˄ˍʰʽ ˁʰˍʱ ˍˇ ʵˎ˄ʰˍˈ˄ ˁʰʽ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʶ˄ʰˊ˃ˇ˄ʾʸʶˍʰʽ ˃ʶ ˍʰ ˄ʷʰ ʵʶʵˇ˃ʷ˄ʰΦ 

¶ ʊˊˇ˄ˍʽˋˍʺˊʽʰ ˋʶ ˃ʶʴʱ˂ʰ ʰˁˊˇʰˍʺˊʽʰ ˋˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ˃ʰʻʺ˃ʰˍʰ ˂ˈʴ˖ ʷ˂˂ʶʽ˕ʹˌ ˉˊˇˋ˖ˉʽˁˇˏΦ  

 

 

 
ʅ˔ʺ˃ʰ с. ɳ˅ʷ˂ʽ˅ʹ ˍʹˌ ɲʽʱˊˁʶʽʰˌ ʅˉˇˎʵ˗˄ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 

 

ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

¶ ɶ ˃ʹ ˔ˇˊʺʴʹˋʹ ˎˉˇˍˊˇ˒ʽ˗˄ ˋˍˇˎˌ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏˌ ˒ˇʽˍʹˍʷˌΦ  

¶ ɶ ʽˋ˔˄ʺ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹΦ 

 

ɲʽʵʰˁˍʽˁˈ ˁʰʽ ɳˊʶˎ˄ʹˍʽˁˈ ʃˊˇˋ˖ˉʽˁˈ 

¶ ɶ ʵˎˋˁˇ˂ʾʰ ˋˍʶ˂ʷ˔˖ˋʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶ ˄ʷʰ ˃ʷ˂ʹ ɲɳʃ ʴʽʰ ˍʹ˄ ˁʱ˂ˎ˕ʹ ʰ˄ʰʴˁ˗˄ ˋʶ ˎˉʱˊ˔ˇ˄ˍʰ 

ʴ˄˖ˋˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄˖˄ ό˂ˈʴ˖ ʰˉˇ˔˖ˊʺˋʶ˖˄ύΣ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˄ʷ˖˄ ʴ˄˖ˋˍʽˁ˗˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Σ 

ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˍʹˌ ɴˁʻʶˋʹˌ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ нлммΣ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ ˉˊˈˋ˒ʰˍʹˌ 

ʷˁʻʶˋʹˌ ɮˁʰʵʹ˃ʰʿˁʺˌ ʃʽˋˍˇˉˇʾʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 

ʋʹ˃ʶʾʰˌΦ ɳʾ˄ʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˉ˖ˌΣ ˂ˈʴ˖ ˍʹˌ ʵˎˋˍˇˁʾʰˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ʰˉˈ ˍʹ˄ ʃˇ˂ʽˍʶʾʰ ˃ʶ ˄ʷʶˌ ʻʷˋʶʽˌ 

˃ɲɳʃΣ ʰˉʰʽˍʺʻʹˁʶ ˉʶˊʾˉˇˎ ˃ʾʰ ʵʶˁʰʶˍʾʰ ʴʽʰ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶ ʴ˄˖ˋˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΣ 

ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˋˎˋˍʱˋʶʽˌ ˍʹˌ ɴˁʻʶˋʹˌ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌΦ ɳʽʵʽˁˈˍʶˊʰΣ  ˁʰˍʱ ˍˇ ʰˁʰʵΦ ʷˍˇˌ нл21-

2022 ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ʵˏˇ ʶˉʽˉ˂ʷˇ˄ ʰˉˇ˔˖ˊʺˋʶʽˌΣ ʶ˄˗ ʵʶ˄ ˎˉʺˊ˅ʶ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʴʽʰ ˄ʷʶˌ ˉˊˇˋ˂ʺ˕ʶʽˌ 

˃ʶ˂˗˄ ɲɳʃΦ  
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¶ ɽˈʴ˖ ˍʹˌ ʷ˂˂ʶʽ˕ʹˌ ʰˊ˃ˈʵʽˇˎ ˍʶ˔˄ʽˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˋˍˇ ʆ˃ʺ˃ʰ όɳʆɳʃύΣ ˍˇ ˇˉˇʾˇ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ 

ʰˋ˔ˇ˂ʹʻʶʾ ˃ʶ ˍʶ˔˄ʽˁʱ ʻʷ˃ʰˍʰΣ ʰˎˍʷˌ ˍʽˌ ʶˎʻˏ˄ʶˌ ˍʽˌ ʰ˄ʰ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʰ ˃ʷ˂ʹ ɲɳʃ ˁʰʽ ɳɲɹʃΦ 

 

ʇˉˇʵˇ˃ʷˌ 

¶ ɽˈʴ˖ ˍʹˌ ˒ˏˋʹˌ ˍʹˌ ʶˊʴʰˋˍʹˊʽʰˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˉˇˎ ˉʰˊʷ˔ʶʽ ˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ˔ˊʶʽʱʸʶˍʰʽ ˍʹ˄ ˏˉʰˊ˅ʹ 

ˁʰʽ ˍʹ ˋˎ˄ʶ˔ʺ ˂ʶʽˍˇˎˊʴʾʰ ˃ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˎˉˇʵˇ˃˗˄Σ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˁˍʽˊʽʰˁʷˌ 

ʶʴˁʰˍʰˋˍʱˋʶʽˌΣ ˍʹ˄ ʰˋ˒ʱ˂ʶʽʰ ˁʰʽ ˎʴʽʶʽ˄ʺΣ ˍˇ˄ ʶˊʴʰˋˍʹˊʽʰˁˈ ʶ˅ˇˉ˂ʽˋ˃ˈΣ ˍʽˌ ʹ˂ʶˁˍˊˇ˃ʹ˔ʰ˄ˇ˂ˇʴʽˁʷˌ 

ʶʴˁʰˍʰˋˍʱˋʶʽˌΣ ˍʹ˄ ˉˎˊʰˋ˒ʱ˂ʶʽʰ ˁʰʽ ˉˇ˂˂ʱ ʱ˂˂ʰΦ ʃʰˊʱ ˍʽˌ ˋˎ˄ʶ˔ʶʾˌ ˉˊˇˋˉʱʻʶʽʶˌ ˍʹˌ ɲʽˇʾˁʹˋʹˌ ˍˇˎ 

ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˁʰʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʵʽʰˉʽˋˍ˗˄ˇ˄ˍʰʽ ˋˎ˄ʶ˔˗ˌ ʶ˂˂ʶʾ˕ʶʽˌ ˋˍʹ ˋ˖ˋˍʺ ˋˎ˄ˍʺˊʹˋʹ ˈ˂˖˄ ˍ˖˄ 

ˎˉˇʵˇ˃˗˄ ˁˎˊʾ˖ˌ ˂ˈʴ˖ ˉʰ˂ʰʽˈˍʹˍʰˌΦ  

¶ ʃʰˊʱ ˍʽˌ ˉˊˇˋˉʱʻʶʽʶˌ ˍʹˌ ɲʽˇʾˁʹˋʹˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˁʰʽ ˍʹ˄ ʱ˃ʶˋʹ ʶˉʷ˃ʲʰˋʹ ˍ˖˄ ˍʶ˔˄ʽˁ˗˄ 

ˎˉʹˊʶˋʽ˗˄ ˋˎ˄ˍʺˊʹˋʹˌ ʴʽʰ ˍʹ˄ ʶˉʾ˂ˎˋʹ ˃ʽˁˊ˗˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄Σ ʰˉʰʽˍˇˏ˄ˍʰʽ ˃ʶʴʱ˂ʰ ˔ˊˇ˄ʽˁʱ 

ʵʽʰˋˍʺ˃ʰˍʰ ό˂ˈʴ˖ ˍʹˌ ʴˊʰ˒ʶʽˇˁˊʰˍʾʰˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇˎˌ ˃ʶʽˇʵˇˍʽˁˇˏˌ ʵʽʰʴ˖˄ʽˋ˃ˇˏˌύ ʴʽʰ ˍʹ˄ 

ʰˉ̌ˍʶ˂ʶˋ˃ʰˍʽˁʺ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˃ʶʴʰ˂ˏˍʶˊ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ʶˊʴʰˋˍʹˊʽʰˁʷˌ 

ʶʴˁʰˍʰˋˍʱˋʶʽˌ ˁʰʽ ˋˎˋˍʺ˃ʰˍʰ ʰˋ˒ʰ˂ʶʾʰˌΦ ʁʽ ʵʽʰʵʽˁʰˋʾʶˌ ˉˊˇ˃ʺʻʶʽʰˌ ˎ˂ʽˁ˗˄ ˋˎ˄ˍʺˊʹˋʹˌΣ 

ʰ˄ˍʰ˂˂ʰˁˍʽˁ˗˄ ˁʰʽ ʶˉʽˋˁʶˎʺˌ ʶʾ˄ʰʽ ˔ˊˇ˄ˇʲˈˊʶˌ ˁʰʽ ˁˊʰˍˇˏ˄ ˉˇ˂˂ˇˏˌ ˃ʺ˄ʶˌ όˉʶˊʽˋˋˈˍʶˊˇˎˌ ʰˉˈ сύΦ ʆʰ 

ʵˏˇ ˁˍʾˊʽʰ ʋʹ˃ʶʾʰˌ όɰˈˊʶʽˇ ˁʰʽ ɿˈˍʽˇύ ˂ˈʴ˖ ˍʹˌ ˉʰ˂ʰʽˈˍʹˍʰˌ ˃ʶ ʵˎˋˁˇ˂ʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʰ˂ˏ˕ˇˎ˄ ˍʽˌ 

ˋˏʴ˔ˊˇ˄ʶˌ ʰ˄ʱʴˁʶˌ ʶ˄ˈˌ ˋˎ˄ʶ˔˗ˌ ʰ˄ʰˉˍˎˋˋˈ˃ʶ˄ˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ʶ˄˗ ʰ˄ʰˁˏˉˍˇˎ˄ ˋˎ˔˄ʱ ˋʹ˃ʰ˄ˍʽˁʱ 

ˁˍʽˊʽʰˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ˔ˊʺʸˇˎ˄ ʱ˃ʶˋʹˌ ʶˉʷ˃ʲʰˋʹˌ ˁʰʽ ʶˉʽʵʽˈˊʻ˖ˋʹˌΦ  

¶ ɼʰʻʾˋˍʰˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˉ˂ʷˇ˄ ʶˉʽˍʰˁˍʽˁʺ ʹ ʰ˄ʱʴˁʹ ʴʽʰ ʰ˄ʰ˄ʷ˖ˋʹ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏΣ ˁˎˊʾ˖ˌΣ 

ʶ˅ˇˉ˂ʽˋ˃ˇˏΣ ˂ˈʴ˖ ˉʰ˂ʰʽˈˍʹˍʰˌ ˍˇˎ ˎˉʱˊ˔ˇ˄ˍˇˌΣ ʰ˂˂ʱ ˁʰʽ ʶ˄ˋ˖˃ʱˍ˖ˋʹˌ ˋˏʴ˔ˊˇ˄˖˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ 

ʰˋˁʺˋʶ˖˄Σ ˃ʶ ʲʱˋʹ ˍʽˌ ʶ˅ʶ˂ʾ˅ʶʽˌ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˍʹˌ ʋʹ˃ʶʾʰˌΦ 

 

ɳˊʶˎ˄ʹˍʽˁˈ ɴˊʴˇ 

¶ ɶ ʰˉˇˎˋʾʰ ˎˉˇˋˍʺˊʽ˅ʹˌ ˁʰʽ ˉ˂ʰʽˋʾˇˎ ʴʽʰ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇˎ ˉˊˇˋ˖ˉʽˁˇˏΣ ˁˎˊʾ˖ˌ 

˃ʶˍʰʵʽʵʰˁˍˇˊʽˁ˗˄ ˋˎ˄ʶˊʴʰˍ˗˄Σ ˍˇ ˇˉˇʾˇ ʻʰ ʶʾ˄ʰʽ ʽˁʰ˄ˈ ˄ʰ ˎ˂ˇˉˇʽʺˋʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ʶˊʶˎ˄ʹˍʽˁʱ 

ˉˊ˖ˍˈˁˇ˂˂ʰ ˁʰʽ ˍˇ ˇˉˇʾˇ ˄ʰ ʷ˔ʶʽ ˁˏˊʽʰ ʰˉʰˋ˔ˈ˂ʹˋʺ ˍˇˎ ˍʹ˄ ʷˊʶˎ˄ʰ ˁʰʽ ˃ʽˁˊˈˍʶˊʹ ʶ˃ˉ˂ˇˁʺ ˋˍʹ˄ 

ʶˁˉʰʾʵʶˎˋʹΦ 

¶ ɶ ʰ˄ʶˉʰˊˁʺˌ ˁʰʽ ˃ʹ ˋˎˋˍʹ˃ʰˍʽˁʺ ˇʽˁˇ˄ˇ˃ʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˈ ˁˊʰˍʽˁˇˏˌ ˉˈˊˇˎˌΣ ʰ˒ˇˏ ˇʽ 

ˍʰˁˍʽˁʷˌ ˉʽˋˍ˗ˋʶʽˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˁˎˊʾ˖ˌ ʴʽʰ ˂ʶʽˍˇˎˊʴʽˁʱ ʷ˅ˇʵʰΣ ˃ʽˁˊˇʶˉʽˋˁʶˎʷˌ ʺʵʹ ˎˉʱˊ˔ˇ˄ˍˇˌ 

ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˁʰʽ ˍʹ˄ ʶˊʴʰˋˍʹˊʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹ ̄ ˊˇˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Φ  

¶ ɶ ʷ˂˂ʶʽ˕ʹ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ˉˊˇˁʺˊˎ˅ʹˌ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁ˗˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰˍʱ ˍʰ ˍʶ˂ʶˎˍʰʾʰ 

˔ˊˈ˄ʽʰ ˁʰʽ ʹ ʷ˂˂ʶʽ˕ʹ ˁʶ˄ˍˊʽˁʺˌ ˉˇ˂ʽˍʽˁʺˌ ˋˍʹ˄ ʷˊʶˎ˄ʰ ʶˁ ˃ʷˊˇˎˌ ˍʹˌ ˉˇ˂ʽˍʶʾʰˌΣ ˉʰˊʰʲ˂ʷˉˇ˄ˍʰˌ ˍʰ 

ˍʶˊʱˋˍʽʰ ˇ˒ʷ˂ʹ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˉˊˇˋ˒ʷˊˇˎ˄ ˇʽ ˋˏʴ˔ˊˇ˄ˇʽ ˁ˂ʱʵˇʽ ˁʰʽ ˇʽ ʶ˒ʰˊ˃ˇʴʷˌ ˍʹˌ 

ʶˉʽˋˍʺ˃ʹˌ ˍʹˌ ʋʹ˃ʶʾʰˌΦ ʆˇ ʶˁˍʶˍʰ˃ʷ˄ˇ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁˈˍʰˍˇ ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇΣ ˉˇˎ ʷ˔ʶʽ ʶˉʽˍʶˎ˔ʻʶʾ ˁʰʽ ʷ˔ʶʽ 

ʰ˄ʰ˒ʶˊʻʶʾ ˋʶ ʵʽʱ˒ˇˊʰ ˋʹ˃ʶʾʰ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʷˁʻʶˋʹΣ ʶʾ˄ʰʽ ˇˎˋʽʰˋˍʽˁʱ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ 

ʰˉˈ ˒ʽ˂ˈˍʽ˃ʶˌ ʰˍˇ˃ʽˁʷˌ ˉˊˇˋˉʱʻʶʽʶˌ ˁʰʽ ˉˊˇˋˉʱʻʶʽʶˌ ˇ˃ʱʵ˖˄ ˃ɲɳʃΦ  

¶ ɶ ʷ˂˂ʶʽ˕ʹ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ʶ˄ʾˋ˔ˎˋʹˌ ˍˇˎ ʷˊʴˇˎ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˎˉˇ˕ʹ˒ʾ˖˄ 

ʵʽʵʰˁˍˈˊ˖˄ ˃ʶ ˎˉˇˍˊˇ˒ʾʶˌ ˋˉˇˎʵ˗˄Φ 

 

ʇˉʹˊʶˋʾʶˌ ʇˉˇˋˍʺˊʽ˅ʹˌ 

¶ ɶ ˋʹ˃ʰ˄ˍʽˁʺ ʷ˂˂ʶʽ˕ʹ ʶˊʴʰˋˍʹˊʽʰˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏΣ ˁˎˊʾ˖ˌ ɳʆɳʃ ˁʰʽ ɳɲɹʃΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ 

˄ʶˇʶʽˋʶˊ˔ˈ˃ʶ˄˖˄ ˒ˇʽˍʹˍ˗˄Σ ˍˇ ˇˉˇʾˇ ˃ʶ ˍʽˌ ʰ˄ʱ˂ˇʴʶˌ ʴ˄˗ˋʶʽˌ ˁʰʽ ʶ˃ˉʶʽˊʾʰΣ ʻʰ ˁʰ˂ˏ˕ʶʽ ˍʽˌ 

ˋʹ˃ʰ˄ˍʽˁˈˍʰˍʶˌ ʶˊʴʰˋˍʹˊʽʰˁʷˌ ʰ˄ʱʴˁʶˌ ˋˍˇˎˌ ʰ˄ˍʾˋˍˇʽ˔ˇˎˌ ˍˇ˃ʶʾˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ 
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ɯ˂˂ʰ ˋˍˇʽ˔ʶʾʰ 

ʆˇ ʶˉʾˉʶʵˇ ˍ˖˄ ʶʽˋʶˊ˔ˇ˃ʷ˄˖˄ ˒ˇʽˍʹˍ˗˄ ˋʶ ʴ˄˗ˋʶʽˌ ʋʹ˃ʶʾʰˌΣ ˂ˈʴ˖ ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ˋˎˋˍʺ˃ʰˍˇˌ 

ʶʽˋʰʴ˖ʴʺˌ ˃ʷˋ˖ ˍ˖˄ ˉʰ˄ʶ˂˂ʹ˄ʾ˖˄ ʶ˅ʶˍʱˋʶ˖˄Σ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˍʹ˄ ˇˉˇʾʰ ʷ˔ˇˎ˄ 

ʰˁˇ˂ˇˎʻʺˋʶʽΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰ ˔ˊʺʸʶʽ ʱ˃ʶˋʹˌ ˍˊˇˉˇˉˇʾʹˋʹˌΣ ˗ˋˍʶ ˇʽ ˒ˇʽˍʹˍʷˌ ˉˇˎ ʶʽˋʷˊ˔ˇ˄ˍʰʽ ˋˍʰ ʆ˃ʺ˃ʰˍʰ 

ʋʹ˃ʶʾʰˌΣ ˄ʰ ʷ˔ˇˎ˄ ˍˇ ʲʰˋʽˁˈ ˎˉˈʲʰʻˊˇ ʴ˄˗ˋʶ˖˄ ʋʹ˃ʶʾʰˌΦ ɮˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ʹ ʋʹ˃ʶʾʰ ˉˊʷˉʶʽ ˄ʰ 

ʰˉˇˍʶ˂ʷˋʶʽ ʲʰˋʽˁˈ ˃ʱʻʹ˃ʰ ʵʽʵʰˋˁʰ˂ʾʰˌ ˋʶ ˈ˂ʶˌ ˍʽˌ ˍʱ˅ʶʽˌ ˍˇˎ ɽˎˁʶʾˇˎ ˁʰʽ ˄ʰ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ʴʽʰ ˍʹ˄ 

ʶʽˋʰʴ˖ʴʺ ˋˍˇ ʆ˃ʺ˃ʰ ʋʹ˃ʶʾʰˌΣ ˁʰʻ˗ˌ ˁʰʽ ˋʶ ʱ˂˂ʰ ˋ˔ʶˍʽˁʱ ˍ˃ʺ˃ʰˍʰΦ ɮˎˍˈ ʶˉʽʲʱ˂˂ʶˍʰʽ ˁʰʽ ʰˉˈ ˍˇ ʴʶʴˇ˄ˈˌ 

ˈˍʽ ˇʽ ˋˏʴ˔ˊˇ˄ʶˌ ʶ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍʹˌ ʋʹ˃ʶʾʰˌ όˍˊˈ˒ʽ˃ʰΣ ˒ʱˊ˃ʰˁʰΣ ˎ˂ʽˁʱΣ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˉˊʱˋʽ˄ʹ 

˔ʹ˃ʶʾʰ ˁʰʽ ˁʰʻʰˊʺ ʶ˄ʷˊʴʶʽʰ ˁΦʰΦύ ʶʾ˄ʰʽ ʱ˃ʶˋʰ ˋˎ˄ʵʶʵʶ˃ʷ˄ʶˌ ˃ʶ ˍʹ˄ ˁˇʽ˄˖˄ʽˁˇˇʽˁˇ˄ˇ˃ʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ 

ʰ˄ʶˉˍˎʴ˃ʷ˄˖˄ ˔˖ˊ˗˄Φ ɮˎˍˈ ʱˊ˔ʽˋʶ ˄ʰ ʰ˂˂ʱʸʶʽ ʰˉˈ ˍˇ ʰˁΦ ʷˍˇˌ нлмт-нлмуΣ ˂ˈʴ˖ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ˄ʷˇˎ ˄ˈ˃ˇˎ 

ʴʽʰ ˍʹ˄ ˉʰʽʵʶʾʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˒ˇʽˍʹˍ˗˄ ˋˍʰ ʆ˃ʺ˃ʰˍʰ ʋʹ˃ʶʾʰˌΦ 

 

 

нΦ ʅ˔ʶʵʽʰˋ˃ˈˌ ɰʶ˂ˍʾ˖ˋʹˌ 

 
ɱʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˈˋ˖˄ ʰˊ˄ʹˍʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʰ˄ʰ˒ʷˊʻʹˁʰ˄ ˋʶ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ 

ˉʰˊʰʴˊʱ˒ˇˎˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˁʻʶˋʹˌΣ ʰ˂˂ʱ ˁʰʽ ʴʽʰ ˍʹ˄ ˉʶˊʰʽˍʷˊ˖ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʋʹ˃ʶʾʰˌΣ 

ʰˉʰʽˍʶʾˍʰʽ ʷ˄ʰ ˋˏ˄ˇ˂ˇ ʵˊʱˋʶ˖˄Φ ɯ˂˂ʶˌ ʰˉˈ ʰˎˍʷˌ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ʵʽʰʵʽˁʰˋʾʰ ˎ˂ˇˉˇʾʹˋʹˌ ʺ ˃ˉˇˊˇˏ˄ ˄ʰ 

ˎ˂ˇˉˇʽʹʻˇˏ˄ ˃ʷˋʰ ʰˉˈ ˍˇ ʾʵʽˇ ˍˇ ʆ˃ʺ˃ʰΣ ʶ˄˗ ʱ˂˂ʶˌ ʰˉʰʽˍˇˏ˄ ˍʹ ˋˎ˄ʵˊˇ˃ʺ ˍʹˌ ɲʽˇʾˁʹˋʹˌ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌ 

ˁʰʽ ˍʹˌ ʃˇ˂ʽˍʶʾʰˌΦ 

ʁʽ ʲˊʰ˔ˎˉˊˈʻʶˋ˃ʶˌ ˁʰʽ ˃ʶˋˇˉˊˈʻʶˋ˃ʶˌ ʵˊʱˋʶʽˌ ˉˇˎ ˋ˔ʶʵʽʱʸʶˍʰʽ ˄ʰ ˎ˂ˇˉˇʽʹʻˇˏ˄ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΣ ˁʰʻ˗ˌ 

ˁʰʽ ʰˎˍʷˌ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ ʰˉˈ ˍʹ˄ ˉ˂ʶˎˊʱ ˍʹˌ ˉˇ˂ʽˍʶʾʰˌ ˁʰʽ ˍʹˌ ʵʽˇʾˁʹˋʹˌ ˍˇˎ ʽʵˊˏ˃ʰˍˇˌ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ 

ˋˍʹ ˋˎ˄ʷ˔ʶʽʰΦ  ɳˉʾˋʹˌ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ʵˊʱˋʶʽˌΣ ʴʶ˄ʽˁˈˍʶˊˇˎ ˔ʰˊʰˁˍʺˊʰΣ ˉˇˎ ʵʶ˄ ʰ˒ˇˊˇˏ˄ ʱ˃ʶˋʰ ˍˇ ʆ˃ʺ˃ʰ 

ʋʹ˃ʶʾʰˌΣ ʰ˂˂ʱ ˁˊʾ˄ˇ˄ˍʰʽ ˖ˌ ʰˉʰˊʰʾˍʹˍʶˌ ʰˉˈ ˍʹ˄ ˉ˂ʶˎˊʱ ˍʹˌ ˉˇ˂ʽˍʶʾʰˌ ˁʰʽ ˍˇˎ ʽʵˊˏ˃ʰˍˇˌ ʴʽʰ ˍʹ˄ 

ˇˊʻˇ˂ˇʴʽˁˈˍʶˊʹ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ʶ˂˂ʹ˄ʽˁ˗˄ ˉʰ˄ʶˉʽˋˍʹ˃ʾ˖˄Φ 

 

ɰˊʰ˔ˎˉˊˈʻʶˋ˃ʶˌ ˁʰʽ ɾʶˋˇˉˊˈʻʶˋ˃ʶˌ ɲˊʱˋʶʽˌ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰ 

¶ ɶ ɳˉʽˍˊˇˉʺ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Σ ˉʰˊʰˁˇ˂ˇˎʻʶʾ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˄ʷˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄ ʰˉˈ ˍˇ нлмл-нлммΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ  ˇʵʺʴʹˋʰ˄ ˍˇ ʆ˃ʺ˃ʰ ˄ʰ ˉˊˇʲʶʾ ˋʶ 

ʲʶ˂ˍʽ˖ˍʽˁʷˌ ˁʽ˄ʺˋʶʽˌΣ ˇʽ ˇˉˇʾʶˌ ʰˉˇ˒ʰˋʾˋˍʹˁʰ˄ ʶ˄ˍˈˌ ˍˇˎ ʰˁʰʵΦ ʷˍˇˎˌ нлмр-нлмс ˁʰʽ ʶˍʷʻʹˋʰ˄ ˋʶ 

ʶ˒ʰˊ˃ˇʴʺ ʰˉˈ ˍˇ нлмс-нлмтΦ ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄ 

ˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽ ˁʰʽ ʴʾ˄ˇ˄ˍʰʽ ˇʽ ʰ˄ʰʴˁʰʾʶˌ ˉʰˊʶ˃ʲʱˋʶʽˌ ˃ʷˋ˖ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ˍʹˌ ˁʰˍΩ ʷˍˇˌ 

ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˉˍˎ˔˗˄ ˍˇˎ ʃˊˇˉˍˎ˔ʽʰˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Φ  

¶ ɶ ʅˎ˄ˍˇ˄ʽˋˍʽˁʺ ɳˉʽˍˊˇˉʺ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʷ˔ʶʽ ʶˉʶ˅ʶˊʴʰˋˍʶʾ ˁʰʽ 

ˉˊˇ˔˖ˊʺˋʶʽ ˋʶ ˇˊʻˇ˂ˇʴʽˁˈ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˋˏ˃ˉˍˎ˅ʹ ˍ˖˄ ʶʽʵʽˁʶˏˋʶ˖˄ ˍˇˎ ʃɾʅΣ ˃ʶ ʲʱˋʹ ˍˇ ˍˊʷ˔ˇ˄ 

ʻʶˋ˃ʽˁˈ ˉ˂ʰʾˋʽˇΦ ʆˇ  ˄ʷˇ ʃɾʅ ˍˊʽ˗˄ ʶ˅ʰ˃ʺ˄˖˄ όол ECTS ˃ˇ˄ɦɻ ˖˄ ʰ˄ʱ ʰˁʰʵʹ˃ʰʿˁˈ ʶ˅ʱ˃ʹ˄ˇ ˁʰʽ 

ˋˎ˄ˇ˂ʽˁʱ фл ECTS ˃ˇ˄ʱʵ˖˄ύ ˂ʶʽˍˇˎˊʴʶʾ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлму-нлмф ˃ʶ ʵˏˇ ˁʰˍʶˎʻˏ˄ˋʶʽˌ 

ʰ˄ˍʾ ˍ˖˄ ˉʷ˄ˍʶ  ˍ˖˄ ˉˊˇʹʴˇˎ˃ʷ˄˖˄ ʶˍ˗˄Φ  

¶ ɴ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˍ˖˄ ˉʽˋˍ˖ˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ όECTSύ ˁʰʽ ʰˉˇ˄ʷ˃ʶˍʰʽ 

ˉ˂ʷˇ˄ ˋˍˇˎˌ ʰˉˇ˒ˇʾˍˇˎˌ ˍˇ ʃʰˊʱˊˍʹ˃ʰ ɲʽˉ˂˗˃ʰˍˇˌΦ ɯ˃ʶˋʹˌ ˉˊˇˍʶˊʰʽˈˍʹˍʰˌ ʴʽʰ ˍˇ ʆ˃ʺ˃ʰ 

ʰˉˇˍʶ˂ʶʾ ʹ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʶˎˊ˖ˉʰʿˁʺ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ˉˍˎ˔ʾˇˎ όEuropean labeled diploma-

EurobachelorύΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏ ˍʾˍ˂ˇˎ όEuroMaster).  

¶ ɴ˔ʶʽ ̌ ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ ʵʽʰʵʽˁʰˋʾʰ ˁʰʽ ʰˉˇ˄ʷ˃ʶˍʰʽ ʃʰˊɦ́ ˍʹ˃ʰ ɲʽˉ˂˗˃ʰˍˇˌ ˁʰʽ ˋˍˇˎˌ ʰˉˇ˒ˇʾˍˇˎˌ ˍ˖˄ 

ʃɾʅ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ 



32 

 

¶ ʃˊˇˋˉʱʻʶʽʰ ˁʰʻʽʷˊ˖ˋʹˌ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˋʶ ˃ʽˁˊʷˌ ˇ˃ʱʵʶˌ ˒ˇʽˍʹˍ˗˄ ˍˇˎ ʃʃʅ ό˒ˊˇ˄ˍʽˋˍʺˊʽʰύ ˃ʶ 

ˉʰˊʱ˂˂ʹ˂ʹ ˉˊˈˋ˂ʹ˕ʹ ʶʽʵʽˁˇˏ ʵʽʵʰˁˍʽˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏΣ ˁʰʻ˗ˌ ˁʰʽ  ˍʹˌ ˉʽʻʰ˄ʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌ 

˃ʰʻʹ˃ʱˍ˖˄ ˃ʶ ʵʽʰʵˊʰˋˍʽˁˈ ˍˊˈˉˇ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ˃ʷˋ˖ ˉˇ˂˂ʰˉ˂˗˄ ˉʹʴ˗˄Σ ˁʰʽ ˃ʶ ˉʶˊʰʽˍʷˊ˖ 

ʶˁ˃ʶˍʱ˂˂ʶˎˋʹ ˍ˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˁʰʽ ʶˁˉʰʾʵʶˎˋʹˌΦ  

 

ɮˉʰʽˍˇˏ˃ʶ˄ʶˌ ɲˊʱˋʶʽˌ ʰˉˈ ˍʹ ʃˇ˂ʽˍʶʾʰ ˁʰʽ ˍʹ ɲʽˇʾˁʹˋʹ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌ ʴʽʰ ˍˇ ʆ˃ʺ˃ʰ 

¶ ɿʷʶˌ ʻʷˋʶʽˌ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇˎ ʶˊʴʰˋˍʹˊʽʰˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ όɳʆɳʃ ˁʰʽ ɳɲɹʃύΣ ˗ˋˍʶ ˄ʰ ʶ˄ʽˋ˔ˎʻʶʾ ʹ 

ʶˊʴʰˋˍʹˊʽʰˁʺ ˁʰʽ ˒ˊˇ˄ˍʽˋˍʹˊʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ όо ʻʷˋʶʽˌ ʰ˄ʱ ˁˏˊʽˇ ʴ˄˖ˋˍʽˁˈ 

ʰ˄ˍʽˁʶʾ˃ʶ˄ˇύΦ  

¶ ɸʷˋʶʽˌ ʵʽʵʰˁˍʽˁˇˏ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ όʰ˄ʰˉ˂ʺˊ˖ˋʹ ˋˎ˄ˍʰ˅ʽˇʵˇˍʹʻʷ˄ˍ˖˄ύΦ 

¶ ɸʶˋ˃ˇʻʷˍʹˋʹ ˁʰʽ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʻʶˋ˃ˇˏ ˍˇˎ ˃ʶˍʰʵʽʵʰˁˍˇˊʽˁˇˏ ʶˊʶˎ˄ʹˍʺ ˋʶ ˎˉˇ˂ˇʴʾˋʽ˃ʹ 

ˁ˂ʾ˃ʰˁʰ ˋʶ ˁʱʻʶ ʆ˃ʺ˃ʰΦ  

¶ ʃˊˇˁʺˊˎ˅ʹ ˎˉˇˍˊˇ˒ʽ˗˄ ʴʽʰ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏˌ ˒ˇʽˍʹˍʷˌΦ 

¶ ɮˏ˅ʹˋʹ ˍʹˌ ʶˍʺˋʽʰˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ʰˉˈ ˍˇ ʇˉˇˎˊʴʶʾˇ ʃʰʽʵʶʾʰˌ ʴʽʰ ˍʹ˄ ˁʱ˂ˎ˕ʹ ˍˇˎ ˉˊˈˋʻʶˍˇˎ 

ˁˈˋˍˇˎˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʴʽʰ ˍʹ˄ ˉʰˊˇ˔ʺ ʶˁˉʰʾʵʶˎˋʹˌ ˁʰʽ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ʷˊʶˎ˄ʰˌ ˋˍˇ 

ˉ˂ʰʾˋʽˇ ˍˇˎ ʃɾʅ.  

¶ ʃʽˋˍ˗ˋʶʽˌ ʴʽʰ ˍʹ˄ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˉʶˉʰ˂ʰʽ˖˃ʷ˄ˇˎ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ʴʽʰ ˍʽˌ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ˁʰʽ 

ʶˊʶˎ˄ʹˍʽˁʷˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ  

¶ ɲʽʶˊʶˏ˄ʹˋʹ ˉˈˊ˖˄ ʴʽʰ  ˍʹ˄ ˉˊˇ˃ʺʻʶʽʰ ˃ʶʴʱ˂˖˄ ˇˊʴʱ˄˖˄ ʴʽʰ ˍʹ˄ ʰˉʰˊʰʾˍʹˍʹ ˋˎ˃ˉ˂ʺˊ˖ˋʹ  ˍˇˎ 

ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʶˊʴʰˋˍʹˊʾ˖˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ  

¶ ʃʽˋˍ˗ˋʶʽˌ ʴʽʰ ˍʹ ˋˍʰʵʽʰˁʺ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˁʰʽ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ˍˇˎ ˉʰˊˈ˄ˍˇˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏ 

ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˍ˖˄ ʶˊʴʰˋˍʹˊʾ˖˄Σ ˍʹˌ ʲʽʲ˂ʽˇʻʺˁʹˌΣ ˍˇˎ ˎˉˇ˂ˇʴʽˋˍʽˁˇˏ ˁʷ˄ˍˊˇˎΣ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ 

ʰʽʻˇˎˋ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ  

¶ ɿˇ˃ʽˁʺ ˁʰʽ ʰˋ˒ʰ˂ʽˋˍʽˁʺ ˁʱ˂ˎ˕ʹ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ς ɳɲɹʃ - ɳʆɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰˍʱ ˍʹ˄ ˉʰˊˇ˔ʺ 

ʶˊʴʰˋˍʹˊʽʰˁˇˏ ʷˊʴˇˎ ˋʶ ˉʶˊʾˉˍ˖ˋʹ ʰˍˎ˔ʹ˃ʱˍ˖˄Φ  

¶ ɮˋ˒ʰ˂ʽˋˍʽˁʺ ˁʱ˂ˎ˕ʹ ˍ˖˄ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˁʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ˋʶ 

ˉʶˊʾˉˍ˖ˋʹ ʰˍˎ˔ʹ˃ʱˍ˖˄ ˁʰˍʱ ˍʹ˄ ʶˊʴʰˋˍʹˊʽʰˁʺ ʶ˅ʱˋˁʹˋʺˌ ˍˇˎˌΦ 

 

 ɯ˂˂ʶˌ ɲˊʱˋʶʽˌΣ ɱʶ˄ʽˁˈˍʶˊˇˎ ʋʰˊʰˁˍʺˊʰΣ ʰˉˈ ˍʹ ɲʽˇʾˁʹˋʹ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌ ˁʰʽ ˍʹ ˄ʃˇ˂ʽˍʶʾʰ  

¶ ʂˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ ɲʽˇʾˁʹˋʹ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌΣ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˇ ʲʰˋʽˁˈˌ ʰˊ˖ʴˈˌ ˋʶ ˈ˂ʶˌ ʶˁʶʾ˄ʶˌ ˍʽˌ 

ˉˊˇˋˉʱʻʶʽʶˌ ˉˇˎ ʻʰ ʰ˄ʰʲʰʻ˃ʾˋˇˎ˄ ˍˇ ʶˉʾˉʶʵˇ ˍ˖˄ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˁʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄ 

ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ ʷˊʶˎ˄ʰˌΦ ʆˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄Σ ˉˊʷˉʶʽ ˄ʰ ˋˎ˄ʶ˔ʾˋʶʽ ˄ʰ 

ˋˎ˃ˉʰˊʾˋˍʰˍʰʽΣ ʰ˄ʶ˅ʰˊˍʺˍ˖ˌ ʰˉˈ ˍʹ˄ ʶˁʱˋˍˇˍʶ ʵʽˇʾˁʹˋʹ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌΣ ˋˍʽˌ ˉˊ˖ˍˇʲˇˎ˂ʾʶˌ ˍˇˎ 

ʆ˃ʺ˃ʰˍˇˌΣ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋʶ ˉˊˇˍʱˋʶʽˌ ˉˇˎ ʻʰ ʶ˄ʽˋ˔ˏˋˇˎ˄Σ ʰ˄ʰʵʶʾ˅ˇˎ˄ ˁʰʽ ˉˊˇʲʱ˂ˇˎ˄ ˍˇ ʷˊʴˇ ˍˇˎ 

ʆ˃ʺ˃ʰˍˇˌΦ  

¶ ʂˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ˄ ʃˇ˂ʽˍʶʾʰΣ ʰˉˇˍʶ˂ʶʾ ˉ˂ʷˇ˄ ʰ˄ʰʴˁʰʾʰ ˋˎ˄ʻʺˁʹ ˄ʰ ʰ˄ʰˉˍˎ˔ʻʶʾ ʷ˄ʰˌ ˋˎ˄ʶ˔ʺˌ 

ʵʽʱ˂ˇʴˇˌ ˃ʶ ˍˇˎˌ ˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁˇˏˌ ʵʰˋˁʱ˂ˇˎˌΣ ˁʰʻ˗ˌ ˁʰʽ ˃ʶ ˍˇˎˌ ˉˊˇˉˍˎ˔ʽʰˁˇˏˌ ˁʰʽ ˍˇˎˌ 

˃ʶˍʰˉˍˎ˔ʽʰˁˇˏˌ ˒ˇʽˍʹˍʷˌΦ ɴ˄ʰˌ ʵʽʱ˂ˇʴˇˌ ʶ˃ˉʽˋˍˇˋˏ˄ʹˌ ˉˇˎ ʻʰ ˉʰˊʰ˃ʶˊʾˋʶʽ ˇˉˇʽʰˋʵʺˉˇˍʶ 

˃ˇˊ˒ʺˌ ˋˁˇˉʽ˃ˈˍʹˍʶˌ ˁʰʽ ʽʵʶˇ˂ʹ˕ʾʶˌΣ ˗ˋˍʶ ʹ ʃˇ˂ʽˍʶʾʰ ʰˉˈ ˁˇʽ˄ˇˏ ˃ʶ ˍʹ˄ ʰˁʰʵʹ˃ʰʿˁʺ ˁˇʽ˄ˈˍʹˍʰ 

˄ʰ ʵʽʰ˃ˇˊ˒˗ˋˇˎ˄ ʷ˄ʰ ˃ˈ˄ʽ˃ˇ ˔ʱˊˍʹ ʴʽʰ ˍʹ˄ ʰ˄˗ˍʰˍʹ ˉʰʽʵʶʾʰΦ ɶ ʃˇ˂ʽˍʶʾʰ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶ˅ʶˍʱˋʶʽ 

ˋˇʲʰˊʱ ˍˇ ˋʹ˃ʶˊʽ˄ˈ ˃ʽˋʻˇ˂ˇʴʽˁˈ ˁʰʻʶˋˍ˗ˌΦ ʁʽ ʰˉˇ˂ʰʲʷˌ ˍ˖˄ ˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁ˗˄Σ ˃ʶˍʱ ˁʰʽ ˍʽˌ 

ˉʶˊʽˁˇˉʷˌ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ ʶˍ˗˄Σ ʶʾ˄ʰʽ ˉˊʱʴ˃ʰˍʽ ˉˇ˂ˏ ˔ʰ˃ʹ˂ʷˌΣ ʵˎˋʰ˄ʱ˂ˇʴʶˌ ˃ʶ ˍʹ˄ ˉˇˋˈˍʹˍʰ ˁʰʽ 

ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ ˉˇˎ ʶˉʽˍʶ˂ˇˏ˄ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍˇˎ 
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˂ʶʽˍˇˎˊʴʺ˃ʰˍˈˌ ˍˇˎˌΦ ɮˎˍˈ ʶˁˍˈˌ ˍ˖˄ ʱ˂˂˖˄ ˁʰʻʽˋˍʱ ʵˏˋˁˇ˂ʹ ˍʹ˄ ˉˊˇˋʷ˂ˁˎˋʹ ˁʰʽ ˍˇ˄ 

ʶˉʰ˄ʰˉʰˍˊʽˋ˃ˈ ʶˉʽˋˍʹ˃ˈ˄˖˄ ˎ˕ʹ˂ʺˌ ˋˍʱʻ˃ʹˌ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΦ 

 

 

 

 

ɳˉʽˍˇ˃ʺ ˋˍˇʽ˔ʶʾ˖˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 

 

 
ʆʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˉʰˊʰˉʱ˄˖ ˉʾ˄ʰˁʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋˍˇ ʰˁʰʵʹ˃ʰʿˁ ˈ ʷˍˇˌ нл21-2022 ʁ ˉʽˋʹ˃ʰʾ˄ˇ˄ˍʰʽ ˃ʶ ˍˇ 

˃ʰˏˊˇ ˉ˂ʰʾˋʽˇΦ 
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ʆʰˎˍˈˍʹˍʰ ʆ˃ʺ˃ʰˍˇˌ 
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ʃʾ˄ʰˁʶˌ 
ʆʰ ˋˍˇʽ˔ʶʾʰ ˍ˖˄ ʶˉʽ˃ʷˊˇˎˌ ˉʽ˄ʱˁ˖˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋˍˇ ʰˁʰʵʹ˃ʰʿˁ ˈ ʷˍˇˌ нл21-2022 ʁ ˉʽˋʹ˃ʰʾ˄ˇ˄ˍʰʽ ˃ʶ ˍˇ 

˃ʰˏˊˇ ˉ˂ʰʾˋʽˇΦ  

 

ʃʾ˄ʰˁʰˌ мΦ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 

 
 

ʃʾ˄ʰˁʰˌ нΦ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʶʴʴʶʴˊʰ˃˃ʷ˄˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋʶ ˈ˂ʰ ˍʰ ʷˍʹ ˋˉˇˎʵ˗˄ 
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ʃʾ˄ʰˁʰˌ оΦ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ˄ʶˇʶʽˋʶˊ˔ˈ˃ʶ˄˖˄ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 

 
 

 
 

 

ʃʾ˄ʰˁʰˌ пΦмΦ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʻʷˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 

ʅˉˇˎʵ˗˄ όʃɾʅύ 

 

ɲʶ˄ ˎˉʺˊ˅ʶ 
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ʃʾ˄ʰˁʰˌ пΦнΦ  ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʻʷˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 

ʅˉˇˎʵ˗˄ όʃɾʅύ 

 
 

ʃʾ˄ʰˁʰˌ пΦ3Φ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʻʷˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 

ʅˉˇˎʵ˗˄ όʃɾʅύ 

ɼʰˍʹʴˇˊʾʰ ʃɾʅΥ ʃɾʅ ʆ˃ʺ˃ʰˍˇˌ 

ʆʾˍ˂ˇˌ ʃɾʅΥ ʃɾʅ ʅʆɶ ʋɶɾɳɹɮ 

ɼʰ˄ˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ ό˃ʺ˄ʶˌύΥ 18 

ɼʰˍʱˋˍʰˋʹ ɾʶˍʰˉˍˎ˔ʽʰˁˇˏΥ ɳ˄ʶˊʴˈ 

 

 
 

ʃʾ˄ʰˁʰˌ пΦ4Φ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʻʷˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 

ʅˉˇˎʵ˗˄ όʃɾʅύ 

ɼʰˍʹʴˇˊʾʰ ʃɾʅΥ ɲʽʰˍ˃ʹ˃ʰˍʽˁˈ 

ʆʾˍ˂ˇˌ ʃɾʅΥ ɹɮʆʄɹɼɶ ʋɶɾɳɹɮ ɼɮɹ ʋɶɾɹɼɶ ɰɹʁɽʁɱɹɮ 

ɼʰ˄ˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ ό˃ʺ˄ʶˌύΥ 18 

ɼʰˍʱˋˍʰˋʹ ɾʶˍʰˉˍˎ˔ʽʰˁˇˏΥ ɳ˄ʶˊʴˈ 
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ʃʾ˄ʰˁʰˌ пΦ5Φ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʻʷˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 

ʅˉˇˎʵ˗˄ όʃɾʅύ 

ɼʰˍʹʴˇˊʾʰ ʃɾʅΥ ɲʽʽʵˊˎ˃ʰˍʽˁˈ 

ʆʾˍ˂ˇˌ ʃɾʅΥ ɳʊɮʄɾʁʅɾɳɿɶ ɰɹʁʋɶɾɳɹɮΥ ɼɽɹɿɹɼɶ ʋɶɾɳɹɮΣ ɰɹʁʆɳʋɿʁɽʁɱɹɮΣ ɮʀɹʁɽʁɱɶʅɶ 

ʊɮʄɾɮɼɳʇʆɹɼʍɿ ʃʄʁɻʁɿʆʍɿ 

ɼʰ˄ˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ ό˃ʺ˄ʶˌύΥ 18 

ɼʰˍʱˋˍʰˋʹ ɾʶˍʰˉˍˎ˔ʽʰˁˇˏΥ ɳ˄ʶˊʴˈ 

 

 
 

ʃʾ˄ʰˁʰˌ рΦ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʻʷˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʽʵʰˁˍˇˊʽˁ˗˄ 

ʅˉˇˎʵ˗˄ 

 
ɳˉʶ˅ʺʴʹˋʹΥ ɮˉˈ˒ˇʽˍˇʽ Υ ɮˊʽʻ˃ˈˌ ɲʽʵʰˁˍˈˊ˖˄ ˉˇˎ ʰ˄ʰˁʹˊˏ˔ʻʹˁʰ˄ ˋˍˇ ʷˍˇˌ ˉˇˎ ʰ˒ˇˊʱ ʹ ˋˍʺ˂ʹ.  
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ʃʾ˄ʰˁʰˌ сΦ ɼʰˍʰ˄ˇ˃ʺ ʲʰʻ˃ˇ˂ˇʴʾʰˌ ˁʰʽ ˃ʷˋˇˌ ʲʰʻ˃ˈˌ ˉˍˎ˔ʾˇˎ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 

ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
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ʃʾ˄ʰˁʰˌ тΦ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˁʰʽ 

ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ 
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мΦ ʂˉˇˎ ɼ Ґ ɼʰ˄ˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ όˋʶ ʷˍʹύ ˋˍˇ ʆ˃ʺ˃ʰ όˉΦ˔Φ ʰ˄ ʹ ˁʰ˄ˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ ʶʾ˄ʰʽ п ʷˍʹΣ ˍˈˍʶ ɼҐп ʷˍʹΣ ɼҌмҐ5 

ʷˍʹΣ ɼҌнҐс ʷˍʹΣΦΦΦΣ ɼҌсҐмл ʷˍʹύ ˉΦ˔ слҐ ɮ˄ʰʴˊʱ˒ʶˍʰʽ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶʴʴʶʴˊʰ˃˃ʷ˄˖˄ пʶˍ˗˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ нлмм-мнΣ ˇʽ ˇˉˇʾˇʽ 

ʰˉˇ˒ˇʾˍʹˋʰ˄ ˍˇ ʰˁʰʵΦ ʷˍˇˌ нлмм-мн όɰʱˋʶʽ ˍ˖˄ ʶ˅ʶˍʰˋˍʽˁ˗˄ ˉʶˊʽˈʵ˖˄ ˉˇˎ ʵʽʶ˄ʶˊʴʺʻʹˁʰ˄ ʶ˄ˍˈˌ ˍˇˎ ʰˁʰʵΦ ʷˍˇˎˌ όмΦфΦмм-31.8.12) 

мрΣ рΣ пΣ ˁΦˇΦˁҐ ɮ˄ʰʴˊʱ˒ˇ˄ˍʰʽ ˇʽ ʰ˄ˍʾˋˍˇʽ˔ˇʽ ʰˊʽʻ˃ˇʾ ˍ˖˄ ʶʴʴʶʴˊʰ˃˃ʷ˄˖˄ ʶˉʾ ˉˍˎ˔ʾ˖ ˒ˇʽˍʹˍ˗˄ ˍˇˎ нлмм-мн ό ˈˉˇˎ мрҐ˃ˈ˄ˇ ˋˍˇ мˇ 

ˉˍˎ˔ʾˇΣ рҐ ˃ˈ˄ˇ ˋˍˇ нˇ ˉˍˎ˔ʾˇΣ пҐ ˃ˈ˄ˇ ˋˍˇ оˇ ˉˍˎ˔ʾˇ ˁ˂ˉύΣ ˇʽ ˇˉˇʾˇʽ ʰˉˇ˒ˇʾˍʹˋʰ˄ ˍˇ ʰˁʰʵΦ ʷˍˇˌ нлмм-мн όɰʱˋʶʽ ˍ˖˄ ʶ˅ʶˍʰˋˍʽˁ˗˄ 

ˉʶˊʽˈʵ˖˄ ˉˇˎ ʵʽʶ˄ʶˊʴʺʻʹˁʰ˄ ʶ˄ˍˈˌ ˍˇˎ ʰˁʰʵΦ ʷˍˇˎˌ όмΦфΦмм-омΦуΦмнύ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ʶˉʰ˄ʰ˂ʹˉˍʽˁʺˌ ʶ˅ʶˍʰˋˍʽˁʺˌ 

ʅʶˉˍʶ˃ʲˊʾˇˎ нлммύ 

нΦ ɮ˄ʰʴˊʱ˒ʶˍʰʽ ˇ ˋˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˂ˇʽˉ˗˄ ʶʴʴʶʴˊʰ˃˃ʷ˄˖˄ ˒ˇʽˍʹˍ˗˄Σ ˇʽ ˇˉˇʾˇʽ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʰˉˇ˒ˇʽˍʺˋˇˎ˄ όʶ˄ ʵˎ˄ʱ˃ʶʽ 

ˉˍˎ˔ʽˇˏ˔ˇʽύ ˍˇ ʷˍˇˌ ʰˎˍˈ ˁʰʽ ʵʶ˄ ʰˉˇ˒ˇʾˍʹˋʰ˄ όˉΦ˔ ʰ˄ ʹ ˁʰ˄ˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ ʶʾ˄ʰʽ п ʷˍʹΣ ˍˈˍʶ ʰˎˍˇʾ ˉˇˎ ˁʰˍʱ ˍˇ 

ʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇ ʰˁʰʵΦ ʷˍˇˌ ʶʾ˄ʰʽ ʶʴʴʶʴˊʰ˃˃ʷ˄ˇʽ ˋˍˇ пˇ ʷˍˇˌ ˁʰʽ ˉʷˊʰ ʰˉˈ ʰˎˍˈύΦ ˉΦ˔ мфлҐ ɮ˄ʰʴˊʱ˒ʶˍʰʽ ˇ ˋˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˍ˖˄ 

ʶʴʴʶʴˊʰ˃˃ʷ˄˖˄ пʶˍ˗˄ ˁʰʽ ʶˉʾ ˉˍˎ˔ʾ˖ ˒ˇʽˍʹˍ˗˄ ˍˇˎ ʰˁʰʵΦ ʷˍˇˎˌ нлмм-мн ˉˇˎ ʵʶ˄ ʰˉˇ˒ˇʾˍʹˋʰ˄ ˍˇ ʰˁʰʵΦ ʷˍˇˌ нлмм-12. 

оΦ ʅˏ˄ˇ˂ˇΥ ɮ˄ʰʴˊʱ˒ʶˍʰʽ ˍˇ ʱʻˊˇʽˋ˃ʰ ˈ˂˖˄ ˍ˖˄ ˉˍˎ˔ʽˇˏ˔˖˄ ˁʰʽ ˍ˖˄ ʶ˄ ʵˎ˄ʱ˃ʶʽ ˉˍˎ˔ʽˇˏ˔˖˄ ˍˇˎ ʷˍˇˎˌ ʰˎˍˇˏ όʵʹ˂ʰʵʺΣ ˍˇ ʱʻˊˇʽˋ˃ʰ 

ˈ˂˖˄ ˍ˖˄ ˋˍʹ˂˗˄ ɼΣ ɼҌмΣ ɼҌнΣΧΦΣɲʶ˄ ʷ˔ˇˎ˄ ʰˉˇ˒ˇʽˍʺˋʶʽύ 

 

 
 

ʃʾ˄ʰˁʰˌ фΦ ʅˎ˃˃ʶˍˇ˔ʺ ˋʶ ɲʽʰˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʱ ʺ ɲʽʰˍ˃ʹ˃ʰˍʽˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

 

ϝ ɴˍˇˌΥ ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ όʵˏˇ ˋˎ˄ʶ˔ˈ˃ʶ˄ʰ ʰˁʰʵʹ˃ʰʿˁʱ ʶ˅ʱ˃ʹ˄ʰύΣ ˋˍˇ ˇˉˇʾˇ ʰ˄ʰ˒ʷˊʶˍʰʽ ʹ ɴˁʻʶˋʹ 

ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ 

 

 
 

ʃʾ˄ʰˁʰˌ ммΦ ʅˎ˃˃ʶˍˇ˔ʺ ˋʶ ɲʽʰˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʱ ʺ ɲʽʰˍ˃ʹ˃ʰˍʽˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
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ϝ ɴˍˇˌΥ ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ όʵˏˇ ˋˎ˄ʶ˔ˈ˃ʶ˄ʰ ʰˁʰʵʹ˃ʰʿˁʱ ʶ˅ʱ˃ʹ˄ʰύΣ ˋˍˇ ˇˉˇʾˇ ʰ˄ʰ˒ʷˊʶˍʰʽ ʹ ɴˁʻʶˋʹ 

ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌΦ  

 

 

 
 

 

ʃʾ˄ʰˁʰˌ мнΦмΦ ɾʰʻʺ˃ʰˍʰ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
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ʃʾ˄ʰˁʰˌ мнΦнΦ ɮ˅ʽˇ˂ˈʴʹˋʹ ɾʰʻʹ˃ʱˍ˖˄ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
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ʃʾ˄ʰˁʰˌ моΦм ɮ˅ʽˇ˂ˈʴʹˋʹ ɾʰʻʹ˃ʱˍ˖˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
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ʃʾ˄ʰˁʰˌ моΦнΦ ɾʰʻʺ˃ʰˍʰ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
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ʃʾ˄ʰˁʰˌ мпΦмΦ ɼʰˍʰ˄ˇ˃ʺ ʲʰʻ˃ˇ˂ˇʴʾʰˌ ˁʰʽ ˃ʷˋˇˌ ʲʰʻ˃ˈˌ ˉˍˎ˔ʾˇˎ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

 

 
 

ʃʾ˄ʰˁʰˌ мпΦнΦ ɼʰˍʰ˄ˇ˃ʺ ʲʰʻ˃ˇ˂ˇʴʾʰˌ ˁʰʽ ˃ʷˋˇˌ ʲʰʻ˃ˈˌ ˉˍˎ˔ʾˇˎ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
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ʃʾ˄ʰˁʰˌ мпΦоΦ ɼʰˍʰ˄ˇ˃ʺ ʲʰʻ˃ˇ˂ˇʴʾʰˌ ˁʰʽ ˃ʷˋˇˌ ʲʰʻ˃ˈˌ ˉˍˎ˔ʾˇˎ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
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ʃʾ˄ʰˁʰˌ мрΦ ɮˊʽʻ˃ˈˌ ɳˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ˍ˖˄ ˃ʶ˂˗˄ ɲΦɳΦʃΦ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
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ʃʾ˄ʰˁʰˌ мсΦ ɮ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 

 

 
 

 
 

 

 

 

 

 

 



63 

 

ʃʾ˄ʰˁʰˌ мтΦ ɲʽʶʻ˄ʺˌ ɳˊʶˎ˄ʹˍʽˁʺκɮˁʰʵʹ˃ʰʿˁʺ ʃʰˊˇˎˋʾʰ ʆ˃ʺ˃ʰˍˇˌ 

 

 
 

 
 

ʃʾ˄ʰˁʰˌ муΦ ɼʰˍʱ˂ˇʴˇˌ ˋʹ˃ʰ˄ˍʽˁ˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ʴʽʰ ˍˇ ʷˍˇˌ нлнм 

 

ɲʹ˃ˇˋʽʶˏˋʶʽˌ ʶˊʴʰˋʽ˗˄ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˃ʶ ʵʶʾˁˍʹ ʰˉʺ˔ʹˋʹˌ όLƳǇŀŎǘ CŀŎǘƻǊΣ LCύ ˃ʶʴʰ˂ˏˍʶˊˇ ʺ ʾˋˇ ˍˇˎ оΦл 

(Results from Scopus and/or Web of Science). 

 

1. ά9ƴǾƛǊƻƴƳŜƴǘŀƭƭȅ CǊƛŜƴŘƭȅ /Ǌƻǎǎ-[ƛƴƪŜŘ !ƴǘƛŦƻǳƭƛƴƎ /ƻŀǘƛƴƎǎ .ŀǎŜŘ ƻƴ 5ǳŀƭ !ƴǘƛƳƛŎǊƻōƛŀƭ !Ŏǘƛƻƴέ 
Lainioti G.C., Tsapikouni A., Druvari D., Avramidis P., Prevedouros I., Glaropoulos A., Kallitsis J.K. 
Int. J. Mol. Sci., 22, 4658 (2021) 
(IF= 5.6) 
 

2. άLƴƧŜŎǘƛƻƴ ƳƻƭŘŜŘ tt ŦƻŀƳǎ ǳǎƛƴƎ ŦƻƻŘ ƛƴƎǊŜŘƛŜƴǘǎ ŦƻǊ ŦƻƻŘ ǇŀŎƪŀƎƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴǎέ  
Tsagdi A., Drossos I., Georgiou D., Exarhopoulos S., Karasiotas G., Kallitsis J.K., Kalogianni E. P. 
Polymers, 13, 288 (2021) 
(IF=5.0) 
 

3. ά{ǳǊŦŀŎŜΣ ƛƴǘŜǊŦŀŎŜ ŀƴŘ ŜƭŜŎǘǊƻƴƛŎ ǎǘǳŘƛŜǎ ƻƴ ŀƴǘƘǊŀŎŜƴŜ ŘŜǊƛǾŜŘ ǇƻƭȅƳŜǊƛŎ ǘƘƛƴ ŦƛƭƳǎ ŦƻǊ h[95 
ŀǇǇƭƛŎŀǘƛƻƴǎέ  
Borges B.G.A.L., Gioti M., Correa R.S., Andreopoulou A.K., Veiga A.G., Laskarakis A., Kallitsis J. K., 
Logothetidis S., Rocco M.L.M. 
Optical Materials, 117, 111145 (2021) 
(IF= 4.1) 
 

4. ά{ȅƴǘƘŜǎƛǎ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ ǇƻƭȅόŜǘƘȅƭŜƴŜ ƻȄƛŘŜύ ōŀǎŜŘ ŎƻǇƻƭȅƳŜǊ ƳŜƳōǊŀƴŜǎ ŦƻǊ ŜŦŦƛŎƛŜƴǘ 
ƎŀǎκǾŀǇƻǊ ǎŜǇŀǊŀǘƛƻƴΥ 9ŦŦŜŎǘ ƻŦ t9h ŎƻƴǘŜƴǘ ŀƴŘ ŎƘŀƛƴ ƭŜƴƎǘƘέ 
Ioannidi A., Vroulias D., Kallitsis J., Ioannides T., Deimede  V. 
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Journal of Membrane Science, 632, 119353 (2021) 
(IF= 9.5) 

 

5. άtƘƻǘƻǇƘȅǎƛŎŀƭ ŀƴŘ 9ƭŜŎǘǊƻ-Optical Properties of Copolymers Bearing Blue and Red Chromophores 
for Single-[ŀȅŜǊ ²ƘƛǘŜ h[95ǎέ 
Tselekidou D., Papadopoulos K., Kyriazopoulos V., Andrikopoulos K.C., Andreopoulou A.K., Kallitsis 
J.K., Laskarakis A., Logothetidis S., Gioti M. 
Nanomaterials, 11, 2629 (2021) 
(IF= 5.7) 
 

6. ά/Ǌƻǎǎ-linking of antimicrobial polymers with hexamethylene diamine to prevent biofouling in 
ƳŀǊƛƴŜ ŀǇǇƭƛŎŀǘƛƻƴέ  
Lainioti G.Ch., Savva P., Druvari D., Avramidis P., Panagiotaras D., E. Iris, Karellou E., Kallitsis J.K. 
Progress in Organic Coatings, 157, 106336 (2021) 
(IF= 6.2) 
 

7. άtǊŜǇŀǊŀǘƛƻƴ ƻŦ !ƴǘƛƳƛŎǊƻōƛŀƭ /ƻŀǘƛƴƎǎ ŦǊƻƳ /Ǌƻǎǎ-Linked Copolymers Containing Quaternary 
Dodecyl-!ƳƳƻƴƛǳƳ /ƻƳǇƻǳƴŘǎέ  
Druvari D., Antonopoulou A., Lainioti G.C., Vlamis-Gardikas A., Bokias G., Kallitsis J.K. 
Int. J. Mol. Sci., 22, 13236 (2021) 
(IF= 5.6) 
 

8. ά{ǳƭŦŀǘŜŘ ƘȅŀƭǳǊƻƴŀƴ ƳƻŘǳƭŀǘŜǎ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭ ǇǊƻǇŜǊǘƛŜǎ ŀƴŘ ƳŀǘǊƛȄ ŜŦŦŜŎǘƻǊǎ ŜȄǇǊŜǎǎƛƻƴ ƻŦ ōǊŜŀǎǘ 
ŎŀƴŎŜǊ ŎŜƭƭǎ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŜǎǘǊƻƎŜƴ ǊŜŎŜǇǘƻǊ ǎǘŀǘǳǎέ 
Koutsakis C., Tavianatou A.-G., Kokoretsis D., Baroutas G., Karamanos N.K. 
Biomolecules, 11, 1916 (2021) 
(IF=5.5) 

9. ά! ƎǳƛŘŜ ǘƻ ǘƘŜ ŎƻƳǇƻǎƛǘƛƻƴ ŀƴŘ ŦǳƴŎǘƛƻƴǎ ƻŦ ǘƘŜ ŜȄǘǊŀŎŜƭƭǳƭŀǊ ƳŀǘǊƛȄέ 
Karamanos N.K., Theocharis A.D., Piperigkou Z., Manou D., Passi A., Skandalis S.S., Vynios D.H., 
Orian-Rousseau V., Ricard-Blum S., Schmelzer C.E.H., Duca L., Durbeej M., Afratis N.A., Troeberg L., 
Franchi M., Masola V., Onisto M. 
FEBS Journal, 288, 6850 (2021) 
(IF=5.4) 
 

10. ά9ȄǘǊŀŎŜƭƭǳƭŀǊ ƳŀǘǊƛȄ-ōŀǎŜŘ ŎŀƴŎŜǊ ǘŀǊƎŜǘƛƴƎέ 
YŀǊŀƳŀƴƻǎ bΦYΦΣ tƛǇŜǊƛƎƪƻǳ ½ΦΣ tŀǎǎƛ !ΦΣ DǀǘǘŜ aΦΣ wƻǳǎǎŜƭƭŜ tΦΣ ±ƭƻŘŀǾǎƪȅ LΦ 
Trends in Molecular Medicine, 27, 1000 (2021) 
(IF=13.6) 
 

11. ά¢ƘŜ ŀŎǘƛƻƴ ƻŦ ƘȅŀƭǳǊƻƴŀƴ ƛƴ ŦǳƴŎǘƛƻƴŀƭ ǇǊƻǇŜǊǘƛŜǎΣ ƳƻǊǇƘƻƭƻƎȅ ŀƴŘ ŜȄǇǊŜǎǎƛƻƴ ƻŦ ƳŀǘǊƛȄ ŜŦŦŜŎǘƻǊǎ 
in mammary ŎŀƴŎŜǊ ŎŜƭƭǎ ŘŜǇŜƴŘǎ ƻƴ ƛǘǎ ƳƻƭŜŎǳƭŀǊ ǎƛȊŜέ 
Tavianatou A.-G., Piperigkou Z., Koutsakis C., Barbera C., Beninatto R., Franchi M., Karamanos N.K. 
FEBS Journal, 288, 4291 (2021) 
(IF=5.4) 
 

12. ά9ǇƛƎŜƴŜǘƛŎ ŀƭǘŜǊŀǘƛƻƴǎ ƛƴ ǘǊƛǇƭŜ-negative breast cancerτǘƘŜ ŎǊƛǘƛŎŀƭ ǊƻƭŜ ƻŦ ŜȄǘǊŀŎŜƭƭǳƭŀǊ ƳŀǘǊƛȄέ 
Zolota V., Tzelepi V., Piperigkou Z., Kourea H., Papakonstantinou E., Argentou ɾ.-I., Karamanos N.K. 
Cancers, 13, 713 (2021) 
(IF=5.2) 
 



65 

 

13. άtƻǘŜƴǘ ŀƴǘƛǇǊƻƭƛŦŜǊŀǘƛǾŜ ŀŎǘƛǾƛǘȅ ƻŦ ōǊŀŘȅƪƛƴƛƴ .н receptor selective agonist FR-190997 and 
ŀƴŀƭƻƎǳŜ ǎǘǊǳŎǘǳǊŜǎ ǘƘŜǊŜƻŦΥ ! ǇŀǊŀŘƻȄ ǊŜǎƻƭǾŜŘΚέ 
Rassias G., Leonardi S., Rigopoulou D., Vachlioti E., Afratis K., Piperigkou Z., Koutsakis C., Karamanos 
N.K., Gavras H., Papaioannou D. 
European Journal of Medicinal Chemistry, 210, 112948 (2021) 
(IF=6.7) 
 

14. άYŜȅ ƳŀǘǊƛȄ ǊŜƳƻŘŜƭƛƴƎ ŜƴȊȅƳŜǎΥ CǳƴŎǘƛƻƴǎ ŀƴŘ ǘŀǊƎŜǘƛƴƎ ƛƴ ŎŀƴŎŜǊέ 
Piperigkou Z., Kyriakopoulou K., Koutsakis C., Mastronikolis S., Karamanos N.K. 
Cancers, 13, 1441 (2021) 
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15. ά¢ƘŜ ǎŜŎǊŜǘŜŘ ǇǊƻǘŜƛƴ ŎмлƻǊŦмму ƛǎ ŀ ƴŜǿ ǊŜƎǳƭŀǘƻǊ ƻŦ ƘȅŀƭǳǊƻƴŀƴ ǎȅƴǘƘŜǎƛǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘǳƳƻǳǊ-
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16. άEmulsion-templated macroporous ammonium based polymers: Synthesis and dye adsorption 
studyέ  
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Colloids and Surfaces A: Physicochemical and Engineering Aspects, 610, 12563 (2021) 
(IF= 5.2) 
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18. άAntimalarial Inhibitors Targeting Epigenetics or Mitochondria in Plasmodium falciparum: Recent 
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through wine and baker's yeast production-ǘŜŎƘƴƻŜŎƻƴƻƳƛŎ ŜǾŀƭǳŀǘƛƻƴέ  
Plioni I., Bekatorou A., Mallouchos A., Kandylis P., Chiou A., Panagopoulou E.A., Dede V., Styliara P.  
Food Chemistry, 342, 128161 (2021) 
(IF=8.8) 
 

58. άwŜŦƛƴƛƴƎ ŎƛǘǊǳǎ ǿŀǎǘŜǎΥ CǊƻƳ ŘƛǎŎŀǊŘŜŘ ƻǊŀƴƎŜǎ ǘƻ ŜŦŦƛŎƛŜƴǘ ōǊŜǿƛƴƎ ōƛƻŎŀǘŀƭȅǎǘΣ ŀǊƻƳŀǘƛŎ ōŜŜǊΣ ŀƴŘ 
ŀƭǘŜǊƴŀǘƛǾŜ ȅŜŀǎǘ ŜȄǘǊŀŎǘ ǇǊƻŘǳŎǘƛƻƴέ  
Ganatsios V., Terpou A., Bekatorou A., Plessas S., Koutinas A.A..  
Beverages, 7, 16, 6 (2021)  
(IF=3.5) 

59. ά!ƴŀŜǊƻōƛŎ ŀŎƛŘƻƎŜƴƛŎ ŦŜǊƳŜƴǘŀǘƛƻƴ ƻŦ ŎŜƭƭƻōƛƻǎŜ ōȅ ƛƳƳƻōƛƭƛȊŜŘ ŎŜƭƭǎΥ tǊŜŘƛŎǘƛƻƴ ƻŦ ƻǊƎŀƴƛŎ ŀŎƛŘǎ 
ǇǊƻŘǳŎǘƛƻƴ ōȅ ǊŜǎǇƻƴǎŜ ǎǳǊŦŀŎŜ ƳŜǘƘƻŘƻƭƻƎȅέ 
Tsafrakidou P., Tsigkou K., Bekatorou A., Kanellaki M., Koutinas A.A..  
Processes, 9, 1441 (2021) 
 (IF=3.5) 
 

60. ά±ƛƴŜƎŀǊ ǇǊƻŘǳŎǘƛƻƴ ŦǊƻƳ /ƻǊƛƴǘƘƛŀƴ ŎǳǊǊŀƴǘǎ ŦƛƴƛǎƘƛƴƎ ǎƛŘŜ-stream: Development and comparison 
ƻŦ ƳŜǘƘƻŘǎ ōŀǎŜŘ ƻƴ ƛƳƳƻōƛƭƛȊŜŘ ŀŎŜǘƛŎ ŀŎƛŘ ōŀŎǘŜǊƛŀέ  
Plioni I., Bekatorou A., Terpou A., Mallouchos A., Plessas S., Koutinas A.A., Katechaki E. 
 Foods, 10, 3133 (2021)  
(IF=5.2) 
 

61. ά5ƛƴǳŎƭŜŀǊ Lanthanide(III) Complexes from the Use of Methyl 2-Pyridyl Ketoxime: Synthetic, 
{ǘǊǳŎǘǳǊŀƭΣ ŀƴŘ tƘȅǎƛŎŀƭ {ǘǳŘƛŜǎέ 
Polyzou C.D., Nikolaou H., Raptopoulou C.P., Konidaris K.F., Bekiari V., Psycharis V., Perlepes S.P. 
Molecules, 26, 1622 (2021)  
(IF=4.6) 

 

62. άLƴŘƛǳƳόLLLύ ƛƴ ǘƘŜ ΨtŜǊƛƻŘƛŎ ¢ŀōƭŜΩ ƻŦ 5ƛόн-pyridyl) Ketone: An Unprecedented Transformation of the 
Ligand and Solid-State 115Lƴ baw {ǇŜŎǘǊƻǎŎƻǇȅ ŀǎ ŀ ±ŀƭǳŀōƭŜ {ǘǊǳŎǘǳǊŀƭ ¢ƻƻƭέ 
Stamou C., Papawassiliou W., Carvalho J.P., Konidaris K.F., Bekiari V., Dechambenoit P., Pell A.J., 
Perlepes S.P. 
Inorganic Chemistry, 60, 4829 (2021)  
(IF=4.6) 
 

63. άIƛƎƘ ƴǳŎƭŜŀǊƛǘȅ ǎǘǊǳŎǘǳǊŀƭƭȅ-ǊŜƭŀǘŜŘ aƴ ǎǳǇŜǊǘŜǘǊŀƘŜŘǊŀƭ ¢п ŀƎƎǊŜƎŀǘŜǎέ 
Skordi K., Anastasiades A., Fournet A.D., Kumar R., Schulze M., Wernsdorfer W., Christou G., 
Nastopoulos V., Perlepes S.P., Papatriantafyllopoulou C., Tasiopoulos A.J. 
Chemical Communications, 57, 12484 (2021)  
(IF=4.9) 

https://www.mdpi.com/2306-5710/7/2/16
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64. άCǳǊǘƘŜǊ ǎȅƴǘƘŜǘƛŎ investigation of the general lanthanoid(III) [Ln(III)]/copper(II)/pyridine-2,6-
dimethanol/carboxylate reaction system: {CuII

5LnIII
4} coordination clusters (Ln = Dy, Tb, Ho) and their 

ȅǘǘǊƛǳƳόLLLύ ŀƴŀƭƻƎǳŜέ 
Dermitzaki D., Raptopoulou C.P., Psycharis V., Escuer A., Perlepes S.P., Mayans J., Stamatatos Th.C. 
Dalton Transactions, 50, 240 (2021)  
(IF=4.0) 
 

65. ñA SARS-Cov-2-ƘǳƳŀƴ ƳŜǘŀƭƭƻǇǊƻǘŜƻƳŜ ƳŀǇέ 
/ƘŀǎŀǇƛǎ /Φ¢ΦΣ DŜƻǊƎƛƻǇƻǳƭƻǳ !ΦYΦΣ tŜǊƭŜǇŜǎ {ΦtΦΣ .ƧǄǊƪƭǳƴŘ DΦΣ tŜŀƴƴŀ aΦ 
Journal of Inorganic Biochemistry, 219, article 111423 (2021)  
(IF=3.9) 
 

66. άtŜƴǘŀƴǳŎƭŜŀǊ ¢ƘƻǊƛǳƳόL±ύ /ƻƻǊŘƛƴŀǘƛƻƴ /ƭǳǎǘŜǊ ŦǊƻƳ ǘƘŜ ¦ǎŜ ƻŦ 5ƛόн-ǇȅǊƛŘȅƭύ YŜǘƻƴŜέ 
Tsantis S.T., Danelli P., Tzimopoulos D.I., Raptopoulou C.P., Psycharis V., Perlepes S.P. 
Inorganic Chemistry, 60, 11888 (2021)  
(IF=4.6) 
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1. ʅˎ˃˃ʶˍˇ˔ʺ ˋʶ ˋˎ˃ʲˇˏ˂ʽʰ ʷˁʵˇˋʹˌ όEditorial Boardsύ ʵʽʶʻ˄˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉʶˊʽˇʵʽˁ˗˄ 

 

ɾɳɽʁʅ ɲɳʃ ʃʶˊʽˇʵʽˁˈ Impact 

Factor 

2022 

ɹΦɼɮɽɽɹʆʅɶʅ Journal of Polymer Science & Applications 1.2 

ɹΦɼɮɽɽɹʆʅɶʅ Polymers 5.0 

ɹΦɼɮɽɽɹʆʅɶʅ Molecules 4.9 

ɿΦɼɮʄɮɾɮɿʁʅ Febs Journal 5.4 

ɿΦɼɮʄɮɾɮɿʁʅ Current Medicinal Chemistry 4.1 

ɿΦɼɮʄɮɾɮɿʁʅ American Journal Physiology-Cell Physiology 5.5 

ɿΦɼɮʄɮɾɮɿʁʅ Cancers 5.2 

ɲΦ ɰʇɿɹʁʅ World Journal of Gastroenterology 4.3 

ɲΦ ɰʇɿɹʁʅ Frontiers in Oncology 4.7 

ɲΦ ɰʇɿɹʁʅ Frontiers in Cell and Developmental Biology 5.5 

ɱΦ ɾʃʁɼɹɮʅ Gels 4.6 

ɱΦ ɾʃʁɼɹɮʅ Materials 3.4 

ʋΦʃɮʃɮɲʁʃʁʇɽʁʇ Applied Catalysis A: General 5.7 

ɸΦʆʅɳɽɹʁʅ Molecules 4.4 

ɸΦʆʅɳɽɹʁʅ Journal of Molecular Graphics and Modelling 2.5 

ɮΦ ɸɳʁʋɮʄɶʅ Matrix Biology 6.9 

ɮΦ ɸɳʁʋɮʄɶʅ Matrix Biology Plus - 

ɮΦ ɸɳʁʋɮʄɶʅ Frontiers in Cell and Developmental Biology 5.5 

ɮΦ ɸɳʁʋɮʄɶʅ Biomolecules 5.5 
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ɸΦ ʅʆɮɾɮʆɮʆʁʅ Frontiers in Chemistry 5.5 

ɸΦ ʅʆɮɾɮʆɮʆʁʅ Inorganica Chimica Acta 2.8 

ɸΦ ʅʆɮɾɮʆɮʆʁʅ Magnetism and Magnetic Materials Research 5.7 

ɸΦ ʅʆɮɾɮʆɮʆʁʅ Magnetochemistry 2.7 

ʋΦ ɼʁʄɲʁʇɽɶʅ Catalysts 3.9 

ʋΦ ɼʁʄɲʁʇɽɶʅ Journal of Chemistry 3.0 

ɾΦɼɮɿɳɽɽɮɼɶ Applied Sciences 2.8 

ʅΦ ʅɼɮɿɲɮɽɶʅ Member of the Editorial Board of Cellular Signalling  4.8 

ʅΦ ʅɼɮɿɲɮɽɶʅ Topic Editor for the Molecular Oncology Section of 

Intenational Journal of Molecular Sciences 

5.6 

ʅΦ ʅɼɮɿɲɮɽɶʅ Member of the Editorial Board of Frontiers in Endocrinology 5.2 

ʅΦ ʅɼɮɿɲɮɽɶʅ Member of the Editorial Advisory Board of American Journal 

of Physiology ςCell Physiology (starting from July 2021) 

5.5 

ʅΦ ʅɼɮɿɲɮɽɶʅ Academic Editor of Biochemistry Research International  

ɰΦ ʆɮɱɼʁʇɽɶʅ Molecule 4.6 

X.K. 

ɼɮʄɮʃɮɿɮɱɹʍʆɶ 

Associate Editor of Marine Pollution (specialty section of 

Frontiers in Marine Science  

and  

Frontiers in Environmental Science,  

Frontiers Media S.A., Nature Publishing  

3.7 

 

4.6 

X.K. 

ɼɮʄɮʃɮɿɮɱɹʍʆɶ 

ɾʷ˂ˇˌ ̱ ˇˎ Editorial Board ̟  ̩Associate Editor ̱ ˇˎ 

ɳˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ʃʶˊʽˇʵʽˁˇˏ Journal of Contaminant 

Hydrology, ɳˁʵˈˋʶ˖˄ Elsevier 

3.6 

X.K. 

ɼɮʄɮʃɮɿɮɱɹʍʆɶ 

ɾʷ˂ˇˌ ̱ ˇˎ Editorial Board ̟  ̩Associate Editor ̱ˇˎ 

ɳˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ʃʶˊʽˇʵʽˁˇˏ Global NEST Journal  

1.1 

X.K. 

ɼɮʄɮʃɮɿɮɱɹʍʆɶ 

ɾʷ˂ˇˌ ̱ ˇˎ International and local board of Jordanian 

Journal of Engineering and Chemical Industries by the 

Scientific Research Fund, Ministry of Higher Education and 

Scientific Research, Amman, Jordan  

ɿɳʁ 

ʃɳʄɹʁɲɹ

ɼʁ 

X.K. 

ɼɮʄɮʃɮɿɮɱɹʍʆɶ 

Associate Editor of Environmental Monitoring and 

Contaminants Research (EMCR), Japan Society for 

Environmental Chemistry  

ɿɳʁ 

ʃɳʄɹʁɲɹ

ɼʁ 

X.K. 

ɼɮʄɮʃɮɿɮɱɹʍʆɶ 

ɾʷ˂ˇˌ ̱ ˇˎ Editorial Board ̱ ˇˎ OMU Journal of Engineering 

Sciences and Technology 

ɿɳʁ 

ʃɳʄɹʁɲɹ

ɼʁ 

ɮΦɾʃɳɼɮʆʍʄʁʇ Foods 

(ISSN 2304-8158, Editorial Board) 

5.2 

ɮΦ ɾʃɳɼɮʆʍʄʁʇ The Scientific World Journal 

(DOI: 10.1155/8086, Editorial Board - Biotechnology area) 

лΦп όˎˉΦ 

2022-23) 

ʅΦ ʃɳʄɽɳʃɳʅ Spectrochimica Acta-Part A 4.4 

ʅΦ ʃɳʄɽɳʃɳʅ Bioinorganic Chemistry and Applications 3.8 

ʅΦ ʃɳʄɽɳʃɳʅ Polyhedron 2.6 
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ʅΦ ʃɳʄɽɳʃɳʅ Inorganica Chimica Acta 2.8 

ʅΦ ʃɳʄɽɳʃɳʅ Chemistry (MDPI) 2.1 

ʅΦ ʃɳʄɽɳʃɳʅ Magnetochemistry 2.7 

 

2. ʅˎ˄ˍˇ˄ʽˋ˃ˈˌ ʷˁʵˇˋʹˌ όGuest Editorύ ʶʽʵʽˁ˗˄ ˍʶˎ˔˗˄ όSpecial Issuesύ ʵʽʶʻ˄˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉʶˊʽˇʵʽˁ˗˄ 

 

ɾɳɽʁʅ ɲɳʃ ʃʶˊʽˇʵʽˁˈ IF 

ɼΦ ɮɸɮɿɮʅʁʃʁʇɽʁʅ Molecules 4.6 

ɼΦ ɮɸɮɿɮʅʁʃʁʇɽʁʅ Frontiers in Pharmacology 5.6 

ɮΦ ɰɽɮɾɶʅ Frontiers in Molecular Biosciences 5 

ɸΦ ʅʆɮɾɮʆɮʆʁʅ Dalton Transactions 4 

ɸΦ ʅʆɮɾɮʆɮʆʁʅ Polyhedron 2.6 

ɸΦ ʅʆɮɾɮʆɮʆʁʅ Inorganica Chimica Acta 2.8 

ʅΦ ɾʁʇʄʆɮʅ Pharmaceutics 5.4 

ɰΦ ʆɮɱɼʁʇɽɶʅ Molecules 4.6 

ɮΦ ɾʃɳɼɮʆʍʄʁʇ Foods 5.2 

 

 

3. ʃˊˇˋˁʶˁ˂ʹ˃ʷ˄ʶˌ ˇ˃ʽ˂ʾʶˌ όPlenary/ Keynote Lecturesύ ˋʶ ʵʽʶʻ˄ʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˋˎ˄ʷʵˊʽʰ ʺ ˋ˔ˇ˂ʶʾʰ ˁʰʽ 

ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˍˇ нл21 

 

ɾɳɽʁʅ ɲɳʃ 
 

ʆɹʆɽʁʅ ʅʇɿɳɲʄɹʁʇ κ ʅʋʁɽɳɺʁʇκ ʆʁʃʁʅ ʆɹʆɽʁʅ ɲɹɮɽɳʀɶʅ 

ɼΦɮɸɮɿɮʅʁʃʁʇɽʁʅ Faculty of Pharmacy ς University of Lisbon 
PORTUGAL 

ά!ǊǘŜƳƛǎƛƴƛƴΥ bŀǘǳǊŜΩǎ ƎƛŦǘ ǘƻ 
the arsenal against malaria and 

ŎŀƴŎŜǊέ 

ɱΦ ɾʃʁɼɹɮʅ 13th Hellenic Polymer Society International 
Conference, 

12-16 Dec 2021, virtual event 

ζ5ŜǎƛƎƴ ƻŦ ²ŀǘŜǊ-Soluble 
Copolymers for the 

Development of Functional 
/ƻŀǘƛƴƎǎη 

 

ɱΦʄɮʅʅɹɮʅ ¶ ICAR 2021 ς International 
Conference on Antiviral Research, 

March 2021, Seattle, USA 

¶ 18th Hellenic Symposium on 
Medicinal Chemistry, , Feb 2021, 

Athens, Greece. 
 

¶ Discovery of a 
multimodal inhibitor of 
the Dengue protease 

and its produg 

¶ Discovery of a novel 
bitopic inhibitor of the 

Dengue protease and its 
produg 

ɸΦ ʅʆɮɾɮʆɮʆʁʅ School of Chemistry and Chemical 
Engineering, Shandong University, China, 

January 13th, 2021 

άIƛƎƘ-Spin Molecules and 
Single-Molecule Magnets: New 
Synthetic Approaches from the 

Use of Old LigaƴŘǎέ 

ɸΦ ʅʆɮɾɮʆɮʆʁʅ 10th International Conference of the 
Hellenic Crystallographic Association, 
Athens, Greece, October 15-17, 2021 

άΨbŜǿΩ /ƻƻǊŘƛƴŀǘƛƻƴ /ƘŜƳƛǎǘǊȅ 
ǿƛǘƘ ΨbƻΩ hǊƎŀƴƛŎ /ƘŜƭŀǘŜ 

Ligands: A Route to Structurally 
and Magnetically Interesting 3d-
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Metal Clusters and Coordination 
tƻƭȅƳŜǊǎέ 

ʅΦ ʅɼɮɿɲɮɽɶʅ COST MEETING ς INNOGLY / CRETE Targeting Hyaluronan Network 
in Breast Cancer 

ʋΦɼΦ 
ɼɮʄɮʃɮɿɮɱɹʍʆɶ 

WOMEN IN STEM 
WOMEN+ 

Microplastics 

ʋΦɼΦ 
ɼɮʄɮʃɮɿɮɱɹʍʆɶ 

International Symposium on The History 
and Current Practice of Waste Water in 

The West and East 

Microplastic pollution history: 
From the development of nylon 
to microplastics in wastewater 

 

4. ɰˊʰʲʶˏˋʶʽˌ ʰˉˈ ʵʽʶʻ˄ʶʾˌ ˁʰʽ ʶʻ˄ʽˁˇˏˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌκɲʽʶʻ˄ʶʾˌ ɲʽʰˁˊʾˋʶʽˌ 

 

ɾɳɽʁʅ ɲɳʃ  ɮɹʆɹʁɽʁɱɶʅɶ ɰʄɮɰɳʇʅɶʅ ʁʄɱɮɿɹʅɾʁʅ ɰʄɮɰɳʇʅɶʅ 

ɸΦ ʅʆɮɾɮʆɮʆʁʅ OUTSTANDING REVIEWER 

Awarded in recognition of an 
outstanding contribution to peer review 
for ChemPubSoc Europe and its sister 
journal Angewandte Chemie as well as 
Asian Chemical Editorial Society (ACES) 

journals. Among the top 10% of 
reviewers for Angewandte Chemie 

ChemPubSoc Europe 

 

 

5. ɼˊʽˍʷˌ ˋʶ ʵʽʶʻ˄ʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˃ʶ ʵʶʾˁˍʹ ʰˉʺ˔ʹˋʹˌ ˃ʶʴʰ˂ˏˍʶˊˇ ʺ ʾˋˇ ˍˇˎ оΦл 

 

ɾɳɽʁʅ ɲɳʃ 

 

ʃʶˊʽˇʵʽˁˈ Impact 

Factor 

2019 

ɮˊʽʻ˃ˈˌ 

ˁˊʾˋʶ˖˄ 

2020 

ɹ. ɼɮɽɽIʆʅɶʅ Membranes 4,2 1 

ɹ. ɼɮɽɽIʆʅɶʅ Polymers 5 6 

ɹ. ɼɮɽɽIʆʅɶʅ Journal of Materials Chemistry A 14,511 2 

ɹ. ɼɮɽɽIʆʅɶʅ Journal of Membrane Science 10,17 1 

ɹ. ɼɮɽɽIʆʅɶʅ Molecules 4,927 3 

ɹ. ɼɮɽɽIʆʅɶʅ European Polymer Journal 6 1 

ɹ. ɼɮɽɽIʆʅɶʅ Journal of Power Sources 9,2 1 

ɹ. ɼɮɽɽIʆʅɶʅ Materials 3,4 4 

ɹ. ɼɮɽɽIʆʅɶʅ Sustainability 3,9 1 

ɹ. ɼɮɽɽIʆʅɶʅ Journal of Polymer Research 3,061 2 

ɿΦɼɮʄɮɾɮɿʁʅ  List of various journals >3,0 35 

ʋΦɿʆɳɻɾɳɿʆɳ Journal of Membrane Science 9,5 1 

ʋΦɿʆɳɻɾɳɿʆɳ ACS applied materials and interfaces 8,6 1 

ʋΦɿʆɳɻɾɳɿʆɳ nanomaterials 5,3 1 

ʋΦɿʆɳɻɾɳɿʆɳ polymers 5,0 2 

ɼΦ ɮɸɮɿɮʅʁʃʁʇɽʁʅ Molecules 4,6 2 

ɼΦɮɸɮɿɮʅʁʃʁʇɽʁʅ Antibiotics 4,8 1 

ɼΦɮɸɮɿɮʅʁʃʁʇɽʁʅ Frontiers in Pharmacology 5,6 1 
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ɮΦ ɰɽɮɾɶʅ Antioxidants 7 2 

ɮΦ ɰɽɮɾɶʅ Biological Trace Element Research 3,9 1 

ɮΦ ɰɽɮɾɶʅ Biomolecules 5,5 1 

ɲΦ ɰʇɿɹʁʅ J. Exp. Clin. Cancer Res. 11.3 2 

ɲΦ ɰʇɿɹʁʅ Biomedicine & Pharmacotherapy 7.5 1 

ɲΦ ɰʇɿɹʁʅ Gastric cancer 7.4 2 

ɲΦ ɰʇɿɹʁʅ Life sciences 6.1 2 

ɲΦ ɰʇɿɹʁʅ Aging 5.7 1 

ɲΦ ɰʇɿɹʁʅ Biomolecules 5.5 1 

ɲΦ ɰʇɿɹʁʅ Marine drugs 5.4 6 

ɲΦ ɰʇɿɹʁʅ FEBS J 5.4 2 

ɲΦ ɰʇɿɹʁʅ Int. J. Oncol. 5.2 1 

ɲΦ ɰʇɿɹʁʅ Bioengineered 4.9 2 

ɲΦ ɰʇɿɹʁʅ Frontiers in oncology 4.7 1 
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