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ɳʽˋʰʴ˖ʴʺ 

мΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

ɶ ɳ˄ˈˍʹˍʰ ʰˎˍʺ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˃ʽʰ ˋˏ˄ˍˇ˃ʹ ˉʶˊʽʴˊʰ˒ʺΣ ʰ˄ʱ˂ˎˋʹ ˁʰʽ ˁˊʽˍʽˁʺ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˉˇˎ ʶ˒ʰˊ˃ˈˋʻʹˁʶ ˋˍˇ 
ʆ˃ʺ˃ʰΣ ˁʰʻ˗ˌ ˁʰʽ ʶ˄ʵʶ˔ˈ˃ʶ˄ʶˌ ˉˊˇˍʱˋʶʽˌ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʺ ˍʹˌΦ  

1.1.  ʃʶˊʽʴˊʰ˒ʺ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˋˍˇ 
ʆ˃ʺ˃ʰΦ 

¶ ʃˇʽʰ ʺˍʰ˄ ʹ ˋˏ˄ʻʶˋʹ ˍʹˌ ʁɾɳɮΤ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˇ˃ˈ˒˖˄ʹ ʰˉˈ˒ʰˋʹ ˍʹˌ ˎˉΩ ʰˊʽʻ˃ˈ˄ муʹˌ ˍʰˁˍʽˁʺˌ ˋˎ˄ʶʵˊʾʰˋʹˌ ˍʹˌ ʃɱʅκнр-06-
нлнмΣ  ˃ʷ˂ʹ ˍʹˌ ʁ˃ʱʵʰˌ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ όʁɾɳɮύ ˇˊʾˋʻʹˁʰ˄ ˇʽΥ 

- ɲˊʰˁʱˁʹ ɾʰˊʾʰΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 
- ɾˉˇʸʱ˄ʹˌ ʃʰ˄ʰʴʽ˗ˍʹˌΣ ɼʰʻʹʴʹˍʺˌ 
- ʆʸʷˍʸʹˌ ɲʹ˃ʺˍˊʽˇˌΣ ɳˉʾˁˇˎˊˇˌ ɼʰʻʹʴʹˍʺˌ 

¶ ɾʶ ̄̌ ʽˇˎˌ ˁ ʰʽ ˉ˗ˌ ˋˎ˄ʶˊʴʱˋʻʹˁʶ ʹ ʁɾɳɮ ʴʽʰ ˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍʹˌ ʷˁʻʶˋʹˌΤ 

ɶ ʁɾɳɮ ˋˎ˄ʶˊʴʱˋˍʹˁʶ ˃ʶ ˍʰ ˃ʷ˂ʹ ɲɳʃ ˁʰʽ ˍˇ ˉˊˇˋ˖ˉʽˁˈΣ ʰˁʰʵʹ˃ʰʿˁˈ ˁʰʽ ʵʽˇʽˁʹˍʽˁˈΣ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌΣ ˈˉ˖ˌ ˁʰʽ ˍˇ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ʆʶ˔˄ʽˁʺˌ ʇˉʹˊʶˋʾʰˌ ˁʰʽ ˍʹˌ ɰʽʲ˂ʽˇʻʺˁʹˌ ˍˇˎ ʃɮɼɳɲɹʃʅΦ  

¶ ʃˇʽʶˌ ˉʹʴʷˌ ˁʰʽ ʵʽʰʵʽˁʰˋʾʶˌ ̝ ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˍʹ˄ ʱ˄ˍ˂ʹˋʹ ˉ˂ʹˊˇ˒ˇˊʽ˗˄Τ  

ɶ ʁɾɳɮ ʵʽʷ˄ʶʽ˃ʶ ˋ˔ʶˍʽˁʱ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˋˍʰ ˃ʷ˂ʹ ɲɳʃ ˁʰʽ ˍˇ ˉˊˇˋ˖ˉʽˁˈ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ 
ˍˇˎ ʃɮɼɳɲɹʃʅΦ ɳˉʾˋʹˌΣ ʶ˅ʷˍʰˋʶ ˈˋʰ ˋˍˇʽ˔ʶʾʰ ˎˉʺˊ˔ʰ˄ ˋˍʹ˄ пʶˍʺ ɳɳɮ нлмфκнлнлΣ ˈˉ˖ˌ ˁʰʽ ˍʰ 
ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˋˎʴˁʶ˄ˍˊ˗ʻʹˁʰ˄ ʰˉˈ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ʶ˅ˈʵˇˎΦ 

¶ ʃ˗ˌ ˁʰʽ ̀ ʶ ˉˇʽʰ ʷˁˍʰˋʹ ˋˎʸʹˍʺʻʹˁʶ ʹ ʷˁʻʶˋʹ ˋˍˇ ʶˋ˖ˍʶˊʽˁˈ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

ɶ ʷˁʻʶˋʹΣ ʰ˒ˇˏ ʵʽʰ˄ʶ˃ʺʻʹˁʶΣ ˋˎʸʹˍʺʻʹˁʶ ˋˍʰ ˉ˂ʰʾˋʽʰ ˋˎ˄ʶʵˊʾʰˋʹˌ ˍʹˌ ˎˉΩ ʰˊʽʻ˃ˈ˄ 17̩  
ˍʰˁˍʽˁʺˌ ˋˎ˄ʶʵˊʾʰˋʹˌ ˍʹˌ ʃɱʅκ23-06-2022 . 

мΦнΦ ɮ˄ʱ˂ˎˋʹ ˍ˖˄ ʻʶˍʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ˁʰʽ ˍ˖˄ ʵˎˋˁˇ˂ʽ˗˄ ˉˇˎ ˉʰˊˇˎˋʽʱˋʻʹˁʰ˄ 
ˁʰˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˇˍʶ˂ʶʾ ˋʹ˃ʰ˄ˍʽˁˈ ˃ʷˊˇˌ ˍˇˎ ʵʽʰ˂ˈʴˇˎ ˁʰʽ ˍ˖˄ 
ʵʽʰʵʽˁʰˋʽ˗˄ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ʵʽʱ˔ˎˋʹ ˍˇˎ ʷˊʴˇˎ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ˋˍˇ ʆ˃ʺ˃ʰ ˁʰʽ ˍʹ ʲʶ˂ˍʾ˖ˋʹ 
ʰˎˍˇˏΣ ˈˉ˖ˌ ˁʰʽ ˍ˖˄ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ ˎˉʹˊʶˋʽ˗˄ ˉˊˇˌ ˈ˂ʰ ˍʰ ˃ʷ˂ʹ ˍˇˎ όɲɳʃΣ ɳɲɹʃΣ 
ˋˎ˄ʶˊʴʰʸˈ˃ʶ˄ˇʽ ʵʽʵʱˋˁˇ˄ˍʶˌΣ ʵʽˇʽˁʹˍʽˁˈ ˁʰʽ ˍʶ˔˄ʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˁʰʽ ˒ˇʽˍʹˍʷˌύΦ ɳˉʾˋʹˌΣ ʹ 
ʵʽʰʵʽˁʰˋʾʰ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˇˍʶ˂ʶʾ ʰ˒ˇˊ˃ʺ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˁʰ˂ˏˍʶˊʹˌΣ ˇˎˋʽʰˋˍʽˁʺˌ 
ˁʰʽ ˉˇ˂ˎʶˉʾˉʶʵʹˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶ˂˗˄ ʶ˄ˈˌ ʆ˃ʺ˃ʰˍˇˌΦ 
ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʽˌ ʵˎˋˁˇ˂ʾʶˌΣ ʹ ʁɾɳɮ ʷ˔ʶʽ ˄ʰ ʰ˄ʰ˒ʷˊʶʽ ˍʰ ʶ˅ʺˌΥ ʰύ ˍˇ ˋ˔ʶˍʽˁˈ ˋˏ˄ˍˇ˃ˇ ˁʰʽ 

ˁˎ˂ʽˈ˃ʶ˄ˇ ˁʱʻʶ ˔ˊˇ˄ʽʱ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ όʴʽʰ ˍʹ˄ ˒ʶˍʽ˄ʺ ʰ˅ʽˇ˂ˈʴʹˋʹΣ ˍʰ ˍ˃ʺ˃ʰˍʰ ʶʽʵˇˉˇʽʺʻʹˁʰ˄ 
ˋˍʽˌ нпκпκнлно ˍʹ˄ ˎˉΩ ʰˊʽʻ˃Φ оκмт-03-нлно ʰˉˈ˒ʰˋʹ ˍʹˌ ɾʁɲɹʃ ʴʽʰ ˉʰˊʱʵˇˋʹ ˍʹˌ ʷˁʻʶˋʹˌ ˃ʶ 
ˁʰˍʰ˂ʹˁˍʽˁʺ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ˋˍʽˌ омκлрκнлноΣ ʶ˄˗ ˍˇ нлнн ʺˍʰ˄ ˇ ɹˇˏ˄ʽˇˌύ,  ύ̡ ˍʹʵˏˋˁˇ˂ʹΣ ˁʰˍʱ ˍʹ˄ 
ʱˉˇ˕ʹ ˍʹˌ ʶˉʽˍˊˇˉʺˌ, ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˋ˔ʶˍʽˁˇˏ ˉ˂ʹˊˇ˒ˇˊʽʰˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
˃ʰʻʹ˃ʱˍ˖˄Σ ˍˇ ˇˉˇʾˇ ʻʰ ʷˉˊʶˉʶ ˄ʰ ʵʽʶ˄ʶˊʴʶʾˍʰʽ ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˔˖ˊʾˌ ˍʹ˄ ˃ʶˋˇ˂ʱʲʹˋʹ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄ ˁʰʽ ˄ʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ˉʰˊʷ˔ʶʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˍˈˋˇ ˋʶ ʶ˅ʰ˃ʹ˄ʽʰʾʰ ˈˋˇ ˁʰʽ ˋʶ ʶˍʺˋʽʰ 
ʲʱˋʹ ʲʱˋʶʽ ˁˊʽˍʹˊʾ˖˄Σ ˈˉ˖ˌ ˃ʱʻʹ˃ʰΣ ʶʾʵˇˌ ˃ʰʻʺ˃ʰˍˇˌΣ ʃɾʅ ˁʰʽ ʵʽʵʱˋˁ˖˄κˇˎˋʰΣ ˁʰʽ ύɹ ˍʹ˄ ˃ʹ 
ˏˉʰˊ˅ʹ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄˖˄ ʶˁˉˊˇˋ˗ˉ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˁʰʽ ʵʽʵʰˁˍˇˊʽˁ˗˄ ˒ˇʽˍʹˍ˗˄ όʾˋ˖ˌ ˁʰʽ ˂ˈʴ˖ 
ˍʹˌ ˉˊˈˋ˒ʰˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌύΣ ʹ ˇˉˇʾʰ ʵʶ˄ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˃ʶ ʶˉʾˋʹ˃ˇ ˍˊˈˉˇ ˍ˖˄ 
ʰˉˈ˕ʶ˗˄ ˍˇˎˌ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍˇˎ ʵʽʰ˂ˈʴˇˎ ˉˇˎ ʰ˄ʰˉˍˏˋˋʶˍʰʽ ˁʰˍʱ ˍʽˌ ˋˎ˄ʶʵˊʽʱˋʶʽˌ ˍʹˌ ʃɱʅΦ 
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1.3.  ʃˊˇˍʱˋʶʽˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌΦ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉʰʽˍʶʾ ʵʶʵˇ˃ʷ˄ʰ ˁʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌΦ ɶ ʷ˂˂ʶʽ˕ʹ ˁʱˉˇʽˇˎ ˁʶ˄ˍˊʽˁˇˏ 
ˋˎˋˍʺ˃ʰˍˇˌ ˁʰʻʽˋˍʱ ʵˏˋˁˇ˂ʹΣ ʶˉʾˉˇ˄ʹ ˁʰʽ ʶ˅ʰʽˊʶˍʽˁʱ ˔ˊˇ˄ˇʲˈˊʰ ˍʹ˄ ˂ʺ˕ʹ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ 
ʰˉʰˊʰʾˍʹˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄Φ ʍˌ ʶˁ ˍˇˏˍˇˎΣ ʰˉʰʽˍʶʾˍʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ ʶ˄ˈˌ ˔ˊʹˋˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ  
ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʵʽʰˋ˒ʱ˂ʽˋʹˌ ˉˇʽˈˍʹˍʰˌ ˋʶ ʽʵˊˎ˃ʰˍʽˁˈ ʶˉʾˉʶʵˇΦ ɼʰˍʱ ʵʶˏˍʶˊˇ ˂ˈʴˇΣ ʻʰ ˉˊʷˉʶʽ 
ˈ˂ʶˌ ˇʽ ˋ˔ʶˍʽˁʷˌ ʵʽʰʵʽˁʰˋʾʶˌ ˄ʰ ʴʾ˄ˇ˄ˍʰʽ ˃ʶ ʱ˄ʶˋʹ ˔ˊˈ˄ˇˎΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶ˅ʰˋ˒ʰ˂ʽˋˍʶʾ 
˃ʶ ˍʹ˄ ʷʴˁʰʽˊʹ ʶʽʵˇˉˇʾʹˋʹ ˈ˂˖˄ ˍ˖˄ ʶ˃ˉ˂ʶˁˇ˃ʷ˄˖˄ ˃ʶˊ˗˄ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʽˌ ʰˁˇ˂ˇˎʻˇˏ˃ʶ˄ʶˌ 
ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˍˇ ˔ˊˇ˄ˇʵʽʱʴˊʰ˃˃ʰ ˇ˂ˇˁ˂ʺˊ˖ˋʺˌ ˍˇˎˌΦ 
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ɳʽˋʰʴ˖ʴʺ 

нΦ ʃʰˊˇˎˋʾʰˋʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
ɶ ɳ˄ˈˍʹˍʰ ʰˎˍʺ ˉʰˊˇˎˋʽʱʸʶʽ ˋˎ˄ˇˉˍʽˁʱ ˍˇ ʆ˃ʺ˃ʰ ˁʰʽ ˍʽˌ ˁˏˊʽʶˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎΦ 

2.1.  ɱʶ˖ʴˊʰ˒ʽˁʺ ʻʷˋʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ όˉΦ˔Φ ˋˍʹ˄ ˉˊ˖ˍʶˏˇˎˋʰΣ ˋʶ ˃ʶʴʱ˂ʹ 
ˉˈ˂ʹΣ ˋʶ ˃ʽˁˊʺ ˉˈ˂ʹΣ ˋˎʴˁʶ˄ˍˊ˖˃ʷ˄ˇΣ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ˇ ˋʶ ˃ʽʰ ˉˈ˂ʹ ˁ˂ˉύΦ  

Ť  ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ όʆɳʆύ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁˇˏ ɼʷ˄ˍˊˇˎ ɲʽʶʻ˄˗˄ 
ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄ όʃɮɼɳɲɹʃʅύ ˍˇˎ ɲɹʃɮɳΣ ʷ˔ʶʽ ʷʵˊʰ ˍʹ˄ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ˁʰʽ ˋˍʶʴʱʸʶˍʰʽ ˋʶ ʵˏˇ 
ˁˍʾˊʽʰΣ ʰˉˈ ˍˇ нллрΦ 
ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍʶʴʱʸʶˍʰʽ ˋˍʰ ˉʰˊʰ˔˖ˊʹ˃ʷ˄ʰ ˉˊˇˌ ˔ˊʺˋʹ ˁˍʾˊʽʰ ɮ ˁʰʽ ɰΣ ˋˍʹ˄ 

ˉʰ˄ʶˉʽˋˍʹ˃ʽˇˏˉˇ˂ʹ ˍʹˌ ɸʷˊ˃ʹˌΣ ʹ ˇˉˇʾʰ ʲˊʾˋˁʶˍʰʽ ˋˍˇ мпˇ ̝ ʽ˂ʽˈ˃ʶˍˊˇ ˍʹˌ ˇʵˇˏ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ɿΦ 
ɾˇˎʵʰ˄ʽ˗˄Φ H ˋˎ˄ˇ˂ʽˁʺ ʷˁˍʰˋʹ ˍʹˌ ˉʰ˄ʶˉʽˋˍʹ˃ʽˇˏˉˇ˂ʹˌ ʶʾ˄ʰʽ мсΣллл m2Σ ʶ˄˗ ˍˇ ʆɳʆ 
ˁʰˍʰ˂ʰ˃ʲʱ˄ʶʽ ʷˁˍʰˋʹ ˉʶˊʾˉˇˎ прлл m2Φ ʅˍˇ ˁˍʾˊʽˇ ɮ ʲˊʾˋˁˇ˄ˍʰʽ ʰʾʻˇˎˋʶˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ 
ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ʰʽʻˇˎˋ˗˄ ˁʰʽ ʶ˄ˈˌ ʰ˃˒ʽʻʶʱˍˊˇˎ ʴʽʰ ʶˁʵʹ˂˗ˋʶʽˌΦ ɳˉʾˋʹˌ 
ʲˊʾˋˁʶˍʰʽ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊʴʰˋˍʺˊʽˇΣ ʹ ʴˊʰ˃˃ʰˍʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ˍˇ Course OfficeΣ ˇʽ programme 
managersΣ ʴˊʰ˒ʶʾʰ ˃ʶ˂˗˄ ɲɳʃΣ ɳɲɹʃΣ ʰˁʰʵʹ˃ʰʿˁ˗˄ ˎˉˇˍˊˈ˒˖˄ ˁʰʽ ʶˊʶˎ˄ʹˍ˗˄Φ ʅˍˇ ˁˍʾˊʽˇ ɰ 
ʲˊʾˋˁʶˍʰʽ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊʴʰˋˍʺˊʽˇΣ ˈˉ˖ˌ ʶˉʾˋʹˌ ʲˊʾˋˁˇ˄ˍʰʽ ʰʾʻˇˎˋʶˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ 
ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ʰʽʻˇˎˋ˗˄ ˁʰʽ ʰ˃˒ʽʻʶʱˍˊ˖˄Σ ʴˊʰ˒ʶʾʰ ˃ʶ˂˗˄ ɲɳʃΣ ɳɲɹʃΣ 
ʰˁʰʵʹ˃ʰʿˁ˗˄ ˎˉˇˍˊˈ˒˖˄ ˁʰʽ ʶˊʶˎ˄ʹˍ˗˄Φ  

2.2.  ɹˋˍˇˊʽˁˈ ˍʹˌ ʶ˅ʷ˂ʽ˅ʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ 

2.2.1. ʅˍʶ˂ʷ˔˖ˋʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋʶ ʵʽʵʰˁˍʽˁˈΣ ʵʽˇʽˁʹˍʽˁˈ ˁʰʽ ʶˊʴʰˋˍʹˊʽʰˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ˁʰˍʱ ˍʹ˄ 
ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰ όˉˇˋˇˍʽˁʱ ˋˍˇʽ˔ʶʾʰύΦ1 ʅ˔ˇ˂ʽʱˋˍʶΦ 

ʅˍˇ˄ ʃʾ˄ʰˁʰ м ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ˋˍʶ˂ʷ˔˖ˋʹ ˁʰʽ ʹ ʶ˅ʷ˂ʽ˅ʹ ˍʹˌ ˋˍʶ˂ʷ˔˖ˋʹˌ ˍˇˎ ʆɳʆΦ ʅˍˇ ʆɳʆ 
ˎˉʹˊʶˍˇˏ˄ т ˃ʷ˂ʹ ɲɳʃ ˁʰʽ о ˃ʷ˂ʹ ɳɲɹʃΦ ɮˉˈ ˍʰ ˃ʷ˂ʹ ɲɳʃΣ м ˃ʷ˂ˇˌ ɲɳʃ ʶʾ˄ʰʽ ˋˍʹ˄ ʲʰʻ˃ʾʵʰ ˍˇˎ 
ɼʰʻʹʴʹˍʺΣ о ˃ʷ˂ʹ ɲɳʃ ʶʾ˄ʰʽ ˋˍʹ˄ ʲʰʻ˃ʾʵʰ ˍˇˎ ɮ˄ʰˉ˂ʹˊ˖ˍʺ ɼʰʻʹʴʹˍʺ ˁʰʽ о ˃ʷ˂ʹ ɲɳʃ ʶʾ˄ʰʽ ˋˍʹ˄ 
ʲʰʻ˃ʾʵʰ ˍˇˎ ɳˉʾˁˇˎˊˇˎ ɼʰʻʹʴʹˍʺΦ ɳˉʾˋʹˌΣ ˁʰˍʱ ˍˇ ˍˊʷ˔ˇ˄ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ ʵʽʵʱˋˁˇˎ˄ ˃ʶ 
ˋˏ˃ʲʰˋʹ р0 ʵʽʵʱˋˁˇ˄ˍʶˌ ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ 
ʅˉˇˎʵ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ п ʶʾ˄ʰʽ ʰˁʰʵʹ˃ʰʿˁˇʾ ˎˉˈˍˊˇ˒ˇʽΦ ɳˉʾˋʹˌΣ ʶʾ˄ʰʽ ˋʶ ʶ˅ʷ˂ʽ˅ʹ ʹ 
ʵʽʰʵʽˁʰˋʾʰ ˉ˂ʺˊ˖ˋʹˌ ˃ʾʰˌ ʻʷˋʹ ˃ʷ˂ˇˎˌ ɲɳʃ ˋˍʹ˄ ʲʰʻ˃ʾʵʰ ˍˇˎ ɳˉʾˁˇˎˊˇˎ ɼʰʻʹʴʹˍʺΣ ʶ˄˗ 
ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˇ˂ˇˁ˂ʺˊ˖ˋʹˌ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ˉ˂ʺˊ˖ˋʹˌ ˃ʾʰ ʻʷˋʹ όʰˉˈ ʶ˅ʷ˂ʽ˅ʹύ 
˃ʷ˂ˇˎˌ ɲɳʃ ˋˍʹ˄ ʲʰʻ˃ʾʵʰ ˍˇˎ ɮ˄ʰˉ˂ʹˊ˖ˍʺ ɼʰʻʹʴʹˍʺΦ м ˃ʷ˂ˇˌ ɲɳʃ ˃ʶˍʰˁʽ˄ʺʻʹˁʶ ˋʶ ʱ˂˂ˇ ʆ˃ʺ˃ʰ 
ˍˇˎ  ɲɹʃɮɳΦ 
ɼʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ нлнм-нлннΣ ˃ʶˍʰˁʽ˄ʺʻʹˁʶ ˋʶ ʱ˂˂ʹ ˎˉʹˊʶˋʾʰ ˍˇˎ 

ɲʹ˃ˇˋʾˇˎ ˃ʷ˂ˇˌ ˍʹˌ ɱˊʰ˃˃ʰˍʶʾʰˌ ʆɳʆΣ ˁʰʽ ʺˊʻʶ ˃ʶ ˃ʶˍʱˍʰ˅ʹ ˋˍʹ ʴˊʰ˃˃ʰˍʶʾʰ м ˄ʷˇ ˃ʷ˂ˇˌΦ 
ɱˊʰ˃˃ʰˍʶʽʰˁʺ ˎˉˇˋˍʺˊʽ˅ʹ ˍˇˎ ʆɳʆ όʰ˂˂ʱ ˁʰʽ ˍˇˎ ʆɮɼʁɳύ ˉʰˊʷ˔ˇˎ˄ н programme managers ˁʰʽ о 
˃ʷ˂ʹ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ Course OfficeΣ ˈ˂ˇʽ ˋˎ˃ʲʰˋʽˇˏ˔ˇʽΦ 

2.2.2. ɮˊʽʻ˃ˈˌ ˁʰʽ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʱ ʶˉʾˉʶʵˇ ˋˉˇˎʵ˗˄ όˉˊˇˉˍˎ˔ʽʰˁˇʾΣ 
˃ʶˍʰˉˍˎ˔ʽʰˁˇʾΣ ʵʽʵʰˁˍˇˊʽˁˇʾύ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΦ2 ʅ˔ˇ˂ʽʱˋˍʶΦ 

ʅˍˇ˄ ʃʾ˄ʰˁʰ н ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˇ ʰˊʽʻ˃ˈˌ ˁʰʽ ʹ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˁʰʽ ʵʽʵʰˁˍˇˊʽˁ˗˄ 
˒ˇʽˍʹˍ˗˄ ʰ˄ʱ ʶˉʾˉʶʵˇ ˋˉˇˎʵ˗˄Φ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˍˇ ʆ˃ʺ˃ʰ ʶʾ˄ʰʽ ʶʴʴʶʴˊʰ˃˃ʷ˄ˇʽ 337 
˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˁʰʽ н3 ɻ ʽʵʰˁˍˇˊʽˁˇʾ ˒ˇʽˍʹˍʷˌΣ ʶ˄˗ ˍˇ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ ʺˍʰ˄ 
ʶʴʴʶʴˊʰ˃˃ʷ˄ˇʽ нут  ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˁʰʽ нн ʵʽʵʰˁˍˇˊʽˁˇʾ ˒ˇʽˍʹˍʷˌΦ ʆˇ ʆ˃ʺ˃ʰ ʵʶ˄ 
ˉˊˇˋ˒ʷˊʶʽ ˉˊˈʴˊʰ˃˃ʰ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄Φ 

 
1 ɆɡɛˊɚɖɟɩůŰŮ, ůŰɖɜ ȺɜɧŰɖŰŬ 11, Űɞɜ ˊɑɜŬəŬ 1.  
2 ɆɡɛˊɚɖɟɩůŰŮ, ůŰɖɜ ȺɜɧŰɖŰŬ 11, Űɞɡɠ ˊɑɜŬəŮɠ 2 əŬɘ 3.  
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2.3.  ʅˁˇˉˈˌ ˁʰʽ ˋˍˈ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ 

2.3.1. ʃˇʽˇʽ ʶʾ˄ʰʽ ˇʽ ˋˍˈ˔ˇʽ ˁʰʽ ˇʽ ˋˁˇˉˇʾ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʊɳɼ ʾʵˊˎˋʺˌ ˍˇˎΤ 

ʆˇ ɲɹΦʃɮΦɳΦ ʷ˔ʶʽ ˖ˌ ʰˉˇˋˍˇ˂ʺ ˄ʰ ˉʰˊʷ˔ʶʽ ʰ˄˗ˍʰˍʹ ʶˁˉʰʾʵʶˎˋʹ ʽʵʾ˖ˌ ˋʶ ʰ˂˂ˇʵʰˉˇˏˌ ˉˇˎ 
ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰʽ ˄ʰ ˋˉˇˎʵʱˋˇˎ˄ ˋˍʹ˄ ɳ˂˂ʱʵʰ όˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʱˊʻˊˇ м ˍˇˎ ˄ˈ˃ˇˎ оофмκнллрύΦ ɱʽʰ 
ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍʹˌ ʰˉˇˋˍˇ˂ʺˌ ˍˇˎ ɲɹΦʃɮΦɳΦΣ ˍˇ ʆɳʆ ˇˊʴʰ˄˗˄ʶʽ ˁʰʽ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾ ʃˊˇʴˊʱ˃˃ʰˍʰ 
ʅˉˇˎʵ˗˄Σ ˋʶ ˃ʶˍʰˉˍˎ˔ʽʰˁˈ ʶˉʾˉʶʵˇΣ ˃ʶ ˔ˊʺˋʹ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʶ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˁʰʽ 
ʵˎ˄ʰˍˈˍʹˍʰ ʶˁˉʰʾʵʶˎˋʹˌ ʰˉˈ ʰˉˈˋˍʰˋʹΦ ɶ ʵʽʵʰˋˁʰ˂ʾʰ ʴʾ˄ʶˍʰʽ ˋˍʹ˄ ʰʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰΦ 

2.3.2. ʃ˗ˌ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˋʺ˃ʶˊʰ ʹ ʰˁʰʵʹ˃ʰʿˁʺ ˁˇʽ˄ˈˍʹˍʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˍˇˎˌ ˋˍˈ˔ˇˎˌ ˁʰʽ 
ˍˇˎˌ ˋˁˇˉˇˏˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʱˊʻˊˇ о ˍˇˎ ˄ˈ˃ˇˎ оофмκнллр όˈˉ˖ˌ ˍˊˇˉˇˉˇʽʺʻʹˁʶ ˃ʶ ˍˇ ˄ˈ˃ˇ псмлκнлмф 
˃ʶ ʽˋ˔ˏ ˍʹ˄ 7/5/2019): 

ʅˁˇˉˈˌ ˍˇˎ ɼʷ˄ˍˊˇˎ όʃɮɼɳɲɹʃʅύ ʶʾ˄ʰʽ ʹ ˉʰˊˇ˔ʺ ʰ˄˗ˍʰˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌΣ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΣ ˋʶ 
ɴ˂˂ʹ˄ʶˌ ˁʰʽ ˋʶ ʰ˂˂ˇʵʰˉˇˏˌ.  

ɱʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍʹˌ ʰˉˇˋˍˇ˂ʺˌ ˍˇˎ ʃɮɼɳɲɹʃʅ ˍˇ ʆɳʆ ˇˊʴʰ˄˗˄ʶʽ ˁʰʽ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾ 
ʃˊˇʴˊʱ˃˃ʰˍʰ ʅˉˇˎʵ˗˄Σ ˋʶ ˃ʶˍʰˉˍˎ˔ʽʰˁˈ ʶˉʾˉʶʵˇΣ ˃ʶ ˔ˊʺˋʹ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʶ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ 
ˁʰʽ ʵˎ˄ʰˍˈˍʹˍʰ ʶˁˉʰʾʵʶˎˋʹˌ ʰˉˈ ʰˉˈˋˍʰˋʹΦ  
ʆˇ ʃɮɼɳɲɹʃʅ ʷ˔ʶʽ ˖ˌ ʰˉˇˋˍˇ˂ʺ ˄ʰ ˉʰˊʷ˔ʶʽ ʰ˄˗ˍʰˍʹ ʶˁˉʰʾʵʶˎˋʹ ʽʵʾ˖ˌ ˋʶ ʰ˂˂ˇʵʰˉˇˏˌ ˉˇˎ 

ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰʽ ˄ʰ ˋˉˇˎʵʱˋˇˎ˄ ˋˍʹ˄ ɳ˂˂ʱʵʰΦ ɱʽʰ ˍˇ˄ ˋˁˇˉˈ ʰˎˍˈ ˋˍˇ ʆɳʆ ˂ʶʽˍˇˎˊʴˇˏ˄ ˍʰ 
ʰˁˈ˂ˇˎʻʰ мм ɾʶˍʰˉˍˎ˔ʽʰˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ʅˉˇˎʵ˗˄ όƘǘǘǇǎΥκκǿǿǿΦƛƘǳΦƎǊκǳŎƛǇǎκǎǎǘκǇƻǎǘƎǊŀŘǳŀǘŜ-
programmes): 

ς M.Sc. in Data Science 
ς MSc in Information & Communication Technology Systems  
ς MSc in e-Business and Digital Marketing 
ς MSc in Mobile and Web Computing: Internet of Things Applications 
ς MSc in Cybersecurity 
ς MSc in Smart Cities and Communities (EMJMD ς Erasmus+) 
ς MSc in Energy Systems 
ς MSc in Energy and Finance 
ς MSc in Energy Building Design 
ς MSc in Environmental Management and Sustainability 
ς MSc in Strategic Product Design  

ʁʽ ̡hˋʽˁˇʾ ˋˍˈ˔ˇʽ  ˍˇˎ ʃɾʅ 5ŀǘŀ {ŎƛŜƴŎŜ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ 

¶ I ˉʰˊˇ˔ʺ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ˔˗ˊˇ ˍ˖˄Υ 
o ʆʶ˔˄ʹˍʺˌ ɿˇʹ˃ˇˋˏ˄ʹˌ ˁʰʽ ɾʹ˔ʰ˄ʽˁʺˌ ɾʱʻʹˋʹˌΣ 
o ʅˍʰˍʽˋˍʽˁʺˌ ˁʰʽ ɾʰʻʹ˃ʰˍʽˁ˗˄Σ 
o ɰʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ɰʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶʴʱ˂ʹˌ ˁ˂ʾ˃ʰˁʰˌΣ 
o ɮ˄ʱˉˍˎ˅ʹ ˂ˇʴʽˋ˃ʽˁˇˏ ˁʰʽ ɮ˂ʴˇˊʾʻ˃˖˄Σ 

ʶ˄˗ ˍʰˎˍˈ˔ˊˇ˄ʰ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ 
ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌΦ 

¶ I ˉʰˊˇ˔ʺ ˍ˖˄ ʲʰˋʽˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄Σ ʻʶˋ˃ʽˁ˗˄ ˁʰʽ ʵʽˇʽˁʹˍʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ 
ʰˉʰˊʰʾˍʹˍʶˌ ʴʽʰ ˃ʽʰ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˋʶ ˇˊʴʰ˄ʽˋ˃ˇˏˌΣ 
ˁˎʲʶˊ˄ʺˋʶʽˌ ˁʰʽ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ ˁ˂ʱʵ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʽˌ 
ʵʽʰʵʽˁˍˎʰˁʷˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˁʰʽ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ʵʶʵˇ˃ʷ˄˖˄Φ 

¶ ʆʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰˉˈˁˍʹˋʹˌ ʴ˄˗ˋʶ˖˄ ʶˉʾ ˍˇˎ ʽˋ˔ˏˇ˄ˍˇˌ ˄ˇ˃ˇʻʶˍʽˁˇˏ ˁʰʽ ˁʰ˄ˇ˄ʽˋˍʽˁˇˏ 
ˉ˂ʰʽˋʾˇˎ ˉˇˎ ʵʽʷˉʶʽ ˍˇ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʶ˒ʰˊ˃ˇʴ˗˄Σ ˍʹ ʵʽˇʾˁʹˋʹΣ ˍˇ˄ ʷ˂ʶʴ˔ˇ 
ˁʰʽ ˍʹ˄ ʷˊʶˎ˄ʰ ˋˍʽˌ ʵʽʰʵʽˁˍˎʰˁʷˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˁʰʽ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ʵʶʵˇ˃ʷ˄˖˄Φ 

ʁʽ ̡hˋʽˁˇʾ ̀ ˍˈ˔ˇʽ  ˍˇˎ ʃɾʅ L/¢ {ȅǎǘŜƳǎ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ 

¶ H ̄ ʰˊˇ˔ʺ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ˔˗ˊˇ ˍ˖˄Υ 
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o ɲʽʰ˔ʶʾˊʽˋʹ L/¢Σ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ˇˎ ˁʰʽ ˍˇˎ /ƭƻǳŘ /ƻƳǇǳǘƛƴƎ 

o ɮˋ˒ʱ˂ʶʽʰ ˉ˂ʹˊˇ˒ˇˊʽʰˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄Σ 

o ɰʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ɰʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶʴʱ˂ʹˌ ˁ˂ʾ˃ʰˁʰˌΣ 

o ɲʾˁˍˎʰ ɶκʇ ˁʰʽ ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ ɲʽʰʵʽˁˍˏˇˎΣ 

o ɮ˄ʱˉˍˎ˅ʹ ˂ˇʴʽˋ˃ʽˁˇˏ ˁʰʽ ɮ˂ʴˇˊʾʻ˃˖˄Σ 

ʶ˄˗ ˍʰˎˍˈ˔ˊˇ˄ʰ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ 
ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌΦ 

¶ I ˉʰˊˇ˔ʺ ˍ˖˄ ʲʰˋʽˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄Σ ʻʶˋ˃ʽˁ˗˄ ˁʰʽ ʵʽˇʽˁʹˍʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ 
ʰˉʰˊʰʾˍʹˍʶˌ ʴʽʰ ˃ʽʰ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˋʶ ˇˊʴʰ˄ʽˋ˃ˇˏˌΣ 
ˁˎʲʶˊ˄ʺˋʶʽˌ ˁʰʽ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ ˁ˂ʱʵ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ 
ˁʰʽ ˎˉˇˋˍʺˊʽ˅ʹ ʵʽʰʵʽˁˍˎʰˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ɶκʇΦ 

¶ ʆʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰˉˈˁˍʹˋʹˌ ʴ˄˗ˋʶ˖˄ ʶˉʾ ˍˇˎ ʽˋ˔ˏˇ˄ˍˇˌ ˄ˇ˃ˇʻʶˍʽˁˇˏ ˁʰʽ ˁʰ˄ˇ˄ʽˋˍʽˁˇˏ 
ˉ˂ʰʽˋʾˇˎ ˉˇˎ ʵʽʷˉʶʽ ˍˇ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʶ˒ʰˊ˃ˇʴ˗˄Σ ˍʹ ʵʽˇʾˁʹˋʹΣ ˍˇ˄ ʷ˂ʶʴ˔ˇ 
ˁʰʽ ˍʹ˄ ʷˊʶˎ˄ʰ ˋˍʽˌ ʵʽʰʵʽˁˍˎʰˁʷˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˁʰʽ ˍʽˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ɶκʇΦ 

ʁʽ ʲʰˋʽˁˇʾ ˋˍˈ˔ˇʽ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ Ŝ-Business and Digital Marketing 
ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ 

¶ ɶ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʲʰˋʽˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄ ˉˊˇˋˈ˄ˍ˖˄ ˁʰʽ ʴ˄˗ˋʶ˖˄ ˉˇˎ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʰ 
ʴʽʰ ˃ʽʰ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ʁ ˉʰʴʴʶ˂˃ʰˍʽˁʺ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˋʶ ɶ˂ʶˁˍˊˇ˄ʽˁʷˌ ɳˉʽ˔ʶʽˊʺˋʶʽˌΦ 

¶ ɶ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʲʰˋʽˁ˗˄ ʵʽˇʽˁʹˍʽˁ˗˄ ˉˊˇˋˈ˄ˍ˖˄ ˁʰʽ ʴ˄˗ˋʶ˖˄ ˉˇˎ ʶʾ˄ʰʽ ʰ˄ʰʴˁʰʾʰ ʴʽʰ 
˃ʽʰ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˋʶ ɶ˂ʶˁˍˊˇ˄ʽˁʷˌ ɳˉʽ˔ʶʽˊʺˋʶʽˌΣ ˈˉ˖ˌ ʹ 
ʶ˅ʰˋ˒ʱ˂ʽˋʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌΣ ʹ ˉˊˇ˗ʻʹˋʹΣ ʹ ʰ˄ʱˉˍˎ˅ʹ ˋˍˊʰˍʹʴʽˁʺˌΣ ˁʰʽ˄ˇˍˇ˃ʾʰˌ ˁʰʽ 
ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰˌΦ 

¶ ɶ ʰˉˈˁˍʹˋʹ ʴ˄˗ˋʶ˖˄ ˁʰʽ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˉʶʵʾˇ ˍˇˎ ˕ʹ˒ʽʰˁˇˏ ˃ʱˊˁʶˍʽ˄ʴˁΦ 
ʁ ̔ʲʰˋʽˁˇʾ ˋˍˈ˔ˇʽ  ̱ ˇˎ ʃɾʅ Mobile and Web Computing: Internet of Things Applications ʶʾ˄ʰʽ ˇ ̔
ʶ˅ʺˌ: 

¶ I ˉʰˊˇ˔ʺ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ˔˗ˊˇ ˍ˖˄ ʵʽʰʵʽˁˍˎʰˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˁʰʽ ˍʹˌ 
ˁʽ˄ʹˍʺˌ ˎˉˇ˂ˇʴʽˋˍʽˁʺˌΣ ʹ ˇˉˇʾʰ ˍʰˎˍˈ˔ˊˇ˄ʰ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ 
ʵʶ˅ʽˇˍʺˍ˖˄ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌΦ 

¶ I ˉʰˊˇ˔ʺ ˍ˖˄ ʲʰˋʽˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄Σ ʻʶˋ˃ʽˁ˗˄ ˁʰʽ ʵʽˇʽˁʹˍʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ 
ʰˉʰˊʰʾˍʹˍʶˌ ʴʽʰ ˃ʽʰ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˋʶ ˇˊʴʰ˄ʽˋ˃ˇˏˌΣ 
ˁˎʲʶˊ˄ʺˋʶʽˌ ˁʰʽ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ ˁ˂ʱʵ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʽˌ 
ʵʽʰʵʽˁˍˎʰˁʷˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˁʰʽ ˍʹ˄ ˁʽ˄ʹˍʺ ˎˉˇ˂ˇʴʽˋˍʽˁʺΦ 

¶ ʆʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰˉˈˁˍʹˋʹˌ ʴ˄˗ˋʶ˖˄ ʶˉʾ ˍˇˎ ʽˋ˔ˏˇ˄ˍˇˌ ˄ˇ˃ˇʻʶˍʽˁˇˏ ˁʰʽ ˁʰ˄ˇ˄ʽˋˍʽˁˇˏ 
ˉ˂ʰʽˋʾˇˎ ˉˇˎ ʵʽʷˉʶʽ ˍˇ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʶ˒ʰˊ˃ˇʴ˗˄Σ ˍʹ ʵʽˇʾˁʹˋʹΣ ˍˇ˄ ʷ˂ʶʴ˔ˇ 
ˁʰʽ ˍʹ˄ ʷˊʶˎ˄ʰ ˋˍʽˌ ʵʽʰʵʽˁˍˎʰˁʷˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˁʰʽ ˍʹ˄ ˁʽ˄ʹˍʺ ˎˉˇ˂ˇʴʽˋˍʽˁʺΦ 

ʁʽ ʲʰˋʽˁˇʾ ˋˍˈ˔ˇʽ  ˍˇˎ ʃɾʅ /ȅōŜǊǎŜŎǳǊƛǘȅ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ 

¶ I ˉʰˊˇ˔ʺ ʲʰˋʽˁ˗˄ ʻʶ˖ˊʹˍʽˁ˗˄ ʰ˂˂ʱ ˁʰʽ ʶ˒ʰˊ˃ˇˋ˃ʷ˄˖˄ ʴ˄˗ˋʶ˖˄ ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ 
ʰˉʰˊʰʾˍʹˍʶˌ ʴʽʰ ˍʹ˄ ʶˉʽˍˎ˔ʺ ʰ˄ʱˉˍˎ˅ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʷˊʶˎ˄ʰˌ ˋˍˇˎˌ ˍˇ˃ʶʾˌ ˍʹˌ 
ʰˋ˒ʱ˂ʶʽʰˌ ˍ˖˄ ˉ˂ʹˊˇ˒ˇˊʽʰˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ʰ˂˂ʱ ˁʰʽ ˍʹˌ ˉˊˇˋˍʰˋʾʰˌ ˍ˖˄ 
ˉˊˇˋ˖ˉʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ 

¶ I ˉʰˊˇ˔ʺ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ˔˗ˊˇ ˍʹˌ ˁˎʲʶˊ˄ˇʰˋ˒ʱ˂ʶʽʰˌΣ ˍʹˌ 
ʰ˄ʰʴ˄˗ˊʽˋʹˌ ʰˉʶʽ˂˗˄ ʰ˂˂ʱ ˁʰʽ ˍˊˈˉ˖˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˁʰʽ ʰˉˇˍˊˇˉʺˌ ʵʽʰʵʽˁˍˎʰˁ˗˄ 
ˁʽ˄ʵˏ˄˖˄Φ   

¶ I ˉʰˊˇ˔ʺ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ʴʽʰ ˍʹ˄ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ 
ˉˊˇˋ˖ˉʽˁˇˏ ˉˇˎ ʻʰ ˋˍʶ˂ʶ˔˗ˋʶʽ ˁˎʲʶˊ˄ʹˍʽˁˇˏˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌ ʰ˂˂ʱ ˁʰʽ ʶˉʽ˔ʶʽˊʺˋʶʽˌΦ  

ʁ ̔ ʲʰˋʽˁˇʾ ˋˍˈ˔ˇʽ  ˍˇˎ ʃɾʅ Erasmus Mundus Joint Master Degree in Smart Cities and 
Communities ʁ ʾ˄ʰʽ ̌  ̔ʁ ˅ʺˌ: 

¶ H ˉʰˊˇ˔ʺ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇˎˌ ˍˇ˃ʶʾˌ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌΣ ʰˋˍʽˁˇˏ 
ˋ˔ʶʵʽʰˋ˃ˇˏ ˁʰʽ ʆʃɳΣ ˋʶ ˍʶ˔˄ʽˁˈ ˁʰʽ ˃ʶʻˇʵˇ˂ˇʴʽˁˈ ʶˉʾˉʶʵˇΦ 
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¶ ɶ ʰˉˈˁˍʹˋʹ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄˖˄ ʴ˄˗ˋʶ˖˄ όʶ˄ʵʶʽˁˍʽˁʱΣ ʶ˒ʰˊ˃ˇˋ˃ʷ˄ʶˌ ʶˉʽˋˍʺ˃ʶˌ ˁʰʽ 
˃ʹ˔ʰ˄ʽˁʺΣ ʵʽʰ˔ʶʾˊʽˋʹ ˁʰʽ ʵʽʶˏʻˎ˄ˋʹ ʰˋˍʽˁ˗˄ ˉˈˊ˖˄ύ ˖ˌ ˉˊˇˌ ˍˇ ʰ˄ʰʵˎˈ˃ʶ˄ˇ ˉʶʵʾˇ ˍ˖˄ 
ʷ˅ˎˉ˄˖˄ ˉˈ˂ʶ˖˄ ˁʰʽ ˁˇʽ˄ˇˍʺˍ˖˄ ˁʰʽ ˍ˖˄ ˉˊˇˁ˂ʺˋʶ˖˄ ˉˇˎ ˍʽˌ ˋˎ˄ˇʵʶˏˇˎ˄Φ 

¶ ɶ ʰˉˈˁˍʹˋʹ ˍʹˌ ʽˁʰ˄ˈˍʹˍʰˌ ˋ˔ʶʵʽʰˋ˃ˇˏΣ ˎ˂ˇˉˇʾʹˋʹˌ ˁʰʽ ʵʽʰ˔ʶʾˊʽˋʹˌ ˉˇ˂ˏˉ˂ˇˁ˖˄ 
ʵʽʶˊʴʰˋʽ˗˄ ˋʶ ˃ʶʴʱ˂ʹ ˔˖ˊʽˁʺ ˁ˂ʾ˃ʰˁʰΦ 

¶ ɶ ʵʹ˃ʽˇˎˊʴʾʰ ˁʰˍʰˊˍʽˋ˃ʷ˄˖˄ ˋˍʶ˂ʶ˔˗˄ ʽˁʰ˄˗˄ ˄ʰ ˉˊˇˍʶʾ˄ˇˎ˄ ˁʰʽ˄ˇˍˈ˃ʶˌ ʽʵʷʶˌ ˉˇˎ ʻʰ 
ʲʶ˂ˍʽ˗ˋˇˎ˄ ˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ʸ˖ʺ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ˁʰʽ ˍʹ˄ ˁˇʽ˄˖˄ʾʰ ʴʶ˄ʽˁˈˍʶˊʰΦ 

ʁʽ ʲʰˋʽˁˇʾ ˋˍˈ˔ˇʽ  ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ɳƴŜǊƎȅ  {ȅǎǘŜƳǎ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ 

¶ I ˉʰˊˇ˔ʺ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ˔˗ˊˇ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌΣ ʹ ˇˉˇʾʰ ˍʰˎˍˈ˔ˊˇ˄ʰ 
ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ 
ʰʴˇˊʱ ʶˊʴʰˋʾʰˌΦ 

¶ I ˉʰˊˇ˔ʺ ˍ˖˄ ʲʰˋʽˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄Σ ʻʶˋ˃ʽˁ˗˄ ˁʰʽ ʵʽˇʽˁʹˍʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˇʽ ˇˉˇʾʶˌ 
ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʶˌ ʴʽʰ ˃ʽʰ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˋʶ ˇˊʴʰ˄ʽˋ˃ˇˏˌΣ 
ˁˎʲʶˊ˄ʺˋʶʽˌ ˁʰʽ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ ˁ˂ʱʵ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ 
ʶ˄ʷˊʴʶʽʰΦ 

¶ ɶ ʵˎ˄ʰˍˈˍʹˍʰ ʰˉˈˁˍʹˋʹˌ ʴ˄˗ˋʶ˖˄ ʶˉʾ ˍˇˎ ʽˋ˔ˏˇ˄ˍˇˌ ˁʰ˄ˇ˄ʽˋˍʽˁˇˏ ˉ˂ʰʽˋʾˇˎ ˉˇˎ 
ʵʽʷˉʶʽ ˍʹ˄ ɳ˄ʷˊʴʶʽʰΦ 

ʁʽ ʲʰˋʽˁˇʾ ˋˍˈ˔ˇʽ  ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 9ƴŜǊƎȅ ŀƴŘ CƛƴŀƴŎŜ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ 

¶ I ˉʰˊˇ˔ʺ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ˔˗ˊˇ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ 
˔ˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁʺˌΣ ʹ ˇˉˇʾʰ ˍʰˎˍˈ˔ˊˇ˄ʰ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ 
ʵʶ˅ʽˇˍʺˍ˖˄ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌΦ 

¶ I ˉʰˊˇ˔ʺ ˍ˖˄ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄Σ ʻʶˋ˃ʽˁ˗˄Σ ˔ˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁ˗˄ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ 
ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʶˌ ʴʽʰ ˃ʽʰ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˋʶ 
ˇˊʴʰ˄ʽˋ˃ˇˏˌΣ ˁˎʲʶˊ˄ʺˋʶʽˌ ˁʰʽ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ ˁ˂ʱʵ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ 
˃ʶ ˍʹ˄ ʶ˄ʷˊʴʶʽʰ ˁʰʽ ˍʰ ˔ˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁʱΦ 

ʁʽ ʲʰˋʽˁˇʾ ˋˍˈ˔ˇʽ  ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 9ƴǾƛǊƻƴƳŜƴǘŀƭ aŀƴŀƎŜƳŜƴǘ ŀƴŘ 
{ǳǎǘŀƛƴŀōƛƭƛǘȅ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ 

¶ ɶ ʰˉˈˁˍʹˋʹ ʴ˄˗ˋʶ˖˄ ˁʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ ʵʶ˅ʽˇˍʺˍ˖˄ ʴʽʰ ˍʹ ʵʽʰˍˏˉ˖ˋʹ ˁʰʽ ʶ˒ʰˊ˃ˇʴʺ 
ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄˖˄ ˂ˏˋʶ˖˄ ˋʶ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ʱˉˍˇ˄ˍʰʽ ˍʹˌ ʰʶʽ˒ˈˊˇˎ ʰ˄ʱˉˍˎ˅ʹˌ ˃ʷˋʰ ˋʶ 
ʷ˄ʰ ʷ˄ˍˇ˄ʰ ˉʰʴˁˇˋ˃ʽˇˉˇʽʹ˃ʷ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍˈˋˇ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˇʽˁˇ˄ˇ˃ʽˁʺ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˈˋˇ ˁʰʽ ˍʰ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰΦ  

¶ ɶ ʰ˄ʱˉˍˎ˅ʹ ʽʵʽʰʾˍʶˊ˖˄ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄ ˁʰʽ ʵʽˇʽˁʹˍʽˁ˗˄ ˉˊˇˋˈ˄ˍ˖˄ ˋˍʹ˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ 
ɲʽʰ˔ʶʾˊʽˋʹΦ ʆʰ ˉʰˊʰˉʱ˄˖ ˉˊˇˋˈ˄ˍʰ ʵʾ˄ˇˎ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇˎˌ ʰˉˇ˒ˇʾˍˇˎˌ ˍˇˎ 
˃ʶˍʰˉˍˎ˔ʽʰˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˄ʰ ˂ʱʲˇˎ˄ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʶˁˉʰʾʵʶˎˋʹ ˋʶ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎˌ ˁʰʽ ʵʹ˃ˇ˒ʽ˂ʶʾˌ ˁ˂ʱʵˇˎˌ ʰˉʰˋ˔ˈ˂ʹˋʹˌ ˃ʶ ˁˇ˃ʲʽˁˈ ˔ʰˊʰˁˍʺˊʰ ˋˍˇ 
ˉ˂ʰʾˋʽˇ ˍʹˌ ˂ʶʴˈ˃ʶ˄ʹˌ ζˉˊʱˋʽ˄ʹˌη ʰ˄ʱˉˍˎ˅ʹˌΦ  

¶ ɶ ʰˉˈˁˍʹˋʹ ʴ˄˗ˋʶ˖˄ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ ʴʽʰ ˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˋˍˊʰˍʹʴʽˁʺˌ ʶˉʽ˔ʶʽˊʺˋʶ˖˄ 
ˁʰʽ ˇˊʴʰ˄ʽˋ˃˗˄ ˈˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ ˋˎ˃˃ˈˊ˒˖ˋʹ ˃ʶ ˍʹ˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ˄ˇ˃ˇʻʶˋʾʰ ˁʰʽ 
ʶˎˊˏˍʶˊʰ ˍʹ˄ ʶ˂ʰ˔ʽˋˍˇˉˇʾʹˋʹ ˍ˖˄ ʶˉʽˉˍ˗ˋʶ˖˄ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎˌ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ 
ˎˉʶˊʲʰʾ˄ˇ˄ˍʰˌ ˍʰ ˄ˇ˃ˇʻʶˍʹ˃ʷ˄ʰ ˈˊʽʰ ˃ʷˋ˖ ʶʻʶ˂ˇ˄ˍʽˁ˗˄ ʵˊʱˋʶ˖˄Φ  

¶ ɶ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ʰˎˍˇʴ˄˖ˋʾʰˌ ˁʰʽ ˍʹˌ ʰˎˍˇˉʶˉˇʾʻʹˋʹˌ ˃ʷˋ˖ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˉˊʰˁˍʽˁʺˌ ˋˍʰ 
ʴ˄˖ˋˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ ɰʽ˗ˋʽ˃ʹ ɮ˄ʱˉˍˎ˅ʹΦ 

ʁʽ ʲʰˋʽˁˇʾ ˋˍˈ˔ˇʽ  ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 9ƴŜǊƎȅ .ǳƛƭŘƛƴƎ 5ŜǎƛƎƴ ʶʾ˄ʰʽ ˇʽ 
ʶ˅ʺˌΥ 

¶ I ˉʰˊˇ˔ʺ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ˔˗ˊˇ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ˍˇˎ ˋ˔ʶʵʽʰˋ˃ˇˏ 
ˁˍʽˊʾ˖˄Σ ʹ ˇˉˇʾʰ ˍʰˎˍˈ˔ˊˇ˄ʰ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˉˇˎ 
ʰˉʰʽˍˇˏ˄ˍʰʽ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌΦ 

¶ I ˉʰˊˇ˔ʺ ˍ˖˄ ʲʰˋʽˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄Σ ʻʶˋ˃ʽˁ˗˄ ˁʰʽ ʵʽˇʽˁʹˍʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ 
ʰˉʰˊʰʾˍʹˍʶˌ ʴʽʰ ˃ʽʰ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˋʶ ˇˊʴʰ˄ʽˋ˃ˇˏˌΣ 
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ˁˎʲʶˊ˄ʺˋʶʽˌ ˁʰʽ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ ˁ˂ʱʵ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ 
ʶ˄ʷˊʴʶʽʰΦ 

¶ ɶ ʵˎ˄ʰˍˈˍʹˍʰ ʰˉˈˁˍʹˋʹˌ ʴ˄˗ˋʶ˖˄ ʶˉʾ ˍˇˎ ʽˋ˔ˏˇ˄ˍˇˌ ˄ˇ˃ˇʻʶˍʽˁˇˏ ˉ˂ʰʽˋʾˇˎ ˉˇˎ ʵʽʷˉʶʽ 
ˍʹ˄ ɳ˄ʷˊʴʶʽʰ ˃ʶ ʶ˒ʰˊ˃ˇʴʺ ˋˍˇ˄ ɳ˄ʶˊʴʶʽʰˁˈ ʅ˔ʶʵʽʰˋ˃ˈ ɼˍʽˊʾ˖˄Φ 

ʁʽ ʲʰˋʽˁˇʾ ˋˍˈ˔ˇʽ  ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ {ǘǊŀǘŜƎƛŎ tǊƻŘǳŎǘ 5ŜǎƛƎƴ ʶʾ˄ʰʽ ˇʽ 
ʶ˅ʺˌΥ 

¶ I ˉʰˊˇ˔ʺ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ˔˗ˊˇ ˍˇˎ ˋ˔ʶʵʽʰˋ˃ˇˏΣ ʰ˄ʱˉˍˎ˅ʹˌ ˁʰʽ 
ʵʽʰ˔ʶʾˊʽˋʹˌ ˉˊˇʿˈ˄ˍ˖˄Σ ʹ ˇˉˇʾʰ ˍʰˎˍˈ˔ˊˇ˄ʰ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ 
ʵʶ˅ʽˇˍʺˍ˖˄ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌΦ 

¶ I ˉʰˊˇ˔ʺ ˍ˖˄ ʲʰˋʽˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄Σ ʻʶˋ˃ʽˁ˗˄ ˁʰʽ ʵʽˇʽˁʹˍʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ 
ʰˉʰˊʰʾˍʹˍʶˌ ʴʽʰ ˃ʽʰ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˋʶ ˇˊʴʰ˄ʽˋ˃ˇˏˌΣ 
ˁˎʲʶˊ˄ʺˋʶʽˌ ˁʰʽ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˈ˂˖˄ ʶˁʶʾ˄˖˄ ˍ˖˄ ˁ˂ʱʵ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˉˊˇʿˈ˄ˍʰ ˁʰʽ 
ˎˉʹˊʶˋʾʶˌΦ 

¶ ɶ ʵˎ˄ʰˍˈˍʹˍʰ ʰˉˈˁˍʹˋʹˌ ʴ˄˗ˋʶ˖˄ ˁʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ ʵʶ˅ʽˇˍʺˍ˖˄ ʴʽʰ ˍˇ˄ ˇ˂ʽˋˍʽˁˈ 
ˋ˔ʶʵʽʰˋ˃ˈ ˉˊˇʿˈ˄ˍ˖˄ ˁʰʽ ˋˎˋˍʹ˃ʱˍ˖˄Σ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˈ˂ʶˌ ˍʽˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˉˇˎ 
ˍʾʻʶ˄ˍʰʽ ˋʶ ˈ˂ˇ ˍˇ˄ ˁˏˁ˂ˇ ʸ˖ʺˌ ʶ˄ˈˌ ˉˊˇʿˈ˄ˍˇˌ ˈˉ˖ˌ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹΣ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹΣ ˍʹ˄ 
ˉʰˊʰʴ˖ʴʺ ˁʰʽ ˍʹ ʵʽʱʻʶˋʹ ˉˊˇʿˈ˄ˍ˖˄ ˃ʶ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇˎ ˋˎ˄ʵˎʱʸˇˎ˄ ˍʹ 
˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΣ ˍʹ˄ ˇʽˁˇ˄ˇ˃ʾʰΣ ˍʹ˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ʰ˄ˍʰˉˈˁˊʽˋʹ ˃ʶ ˍʹ ˋˏ˄ʻʶˋʹ ˍʹˌ 
˃ˇˊ˒ʺˌ ʰˉˈ ʱˉˇ˕ʹ ʰʽˋʻʹˍʽˁʺˌ ʰˊˍʽˈˍʹˍʰˌΣ ʶˉʽ˂ˇʴʺˌ ˎ˂ʽˁ˗˄ ˁʰʽ ˁʰˍʰˋˁʶˎʰˋˍʽˁ˗˄ 
˃ʶʻˈʵ˖˄Φ 

¶ ɶ ˉʰˊʰʴ˖ʴʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ʵˎ˄ʰ˃ʽˁˇˏ ˉˇˎ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʱʴʶʽ ˃ʶʴʱ˂ʶˌ 
ˉˊˇˋˍʽʻʷ˃ʶ˄ʶˌ ʰ˅ʾʶˌ ˁʰʽ ˄ʷʶˌ ˍʱˋʶʽˌ ˋˍˇ˄ ʶˎˊˏˍʶˊˇ ˍˇ˃ʷʰ ˍˇˎ ˋ˔ʶʵʽʰˋ˃ˇˏ ˉˊˇʿˈ˄ˍ˖˄. 

2.3.3. ʇˉʱˊ˔ʶʽ ʰˉˈˁ˂ʽˋʹ ˍ˖˄ ʶˉʾˋʹ˃ʰ ʵʽʰˍˎˉ˖˃ʷ˄˖˄ όˋˍˇ ʊɳɼ ʾʵˊˎˋʹˌύ ˋˍˈ˔˖˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
ʰˉˈ ʶˁʶʾ˄ˇˎˌ ˉˇˎ ˋʺ˃ʶˊʰ ˍˇ ʆ˃ʺ˃ʰ ʻʶ˖ˊʶʾ ˈˍʽ ˉˊʷˉʶʽ ˄ʰ ʶˉʽʵʽ˗ˁʶʽΤ 

ʆˇ ʆɳʆ ʶˉʽʵʽ˗ˁʶʽ ˍˇˎˌ ʾʵʽˇˎˌ ˋˍˈ˔ˇˎˌ ˃ʶ ʰˎˍˇˏˌ ˉˇˎ ʶʾ˄ʰʽ ʶˉʾˋʹ˃ʰ ʵʽʰˍˎˉ˖˃ʷ˄ˇʽ ˋˍˇ ʊɳɼ 
ʾʵˊˎˋʺˌ ˍˇˎ. 

2.3.4. ɳˉʽˍˎʴ˔ʱ˄ˇ˄ˍʰʽ ˇʽ ˋˍˈ˔ˇʽ ˉˇˎ ˋʺ˃ʶˊʰ ˍˇ ʆ˃ʺ˃ʰ ʻʶ˖ˊʶʾ ˈˍʽ ˉˊʷˉʶʽ ˄ʰ ʶˉʽʵʽ˗ˁʶʽΤ ɮ˄ ˈ˔ʽΣ 
ˉˇʽˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ʵˊˇˎ˄ ʰˉˇˍˊʶˉˍʽˁʱ ʺ ʰ˄ʰˋˍʰ˂ˍʽˁʱ ˋˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ ʰˎˍʺΤ 

ʁʽ ˋˍˈ˔ˇʽ ˉˇˎ ˍˇ ʆɳʆ ʶˉʽʵʽ˗ˁʶʽ ʶˉʽˍˎʴ˔ʱ˄ˇ˄ˍʰʽ ˃ʶ ʵˎˋˁˇ˂ʾʶˌΦ ʁʽ ˉʰˊʱʴˇ˄ˍʶˌ ˇʽ ˇˉˇʾˇʽ ʵˊˇˎ˄ 
ʰ˄ʰˋˍʰ˂ˍʽˁʱ ˋˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ ʰˎˍʺ ʶʾ˄ʰʽΥ 

- ʆˇ ʆɳʆ ʵʶ˄ ʶʾ˄ʰʽ ʰˎˍˇʵˏ˄ʰ˃ˇ ʆ˃ʺ˃ʰΦ ɱʽʰ ˍˇ˄ ˂ˈʴˇ ʰˎˍˈ ˂ʶʽˍˇˎˊʴʶʾ ˃ʶ ʃɱʅΦ  
- ʋˊʶʽʱʸʶˍʰʽ ˋˍʶ˂ʷ˔˖ˋʹ ˋʶ ˃ʷ˂ʹ ɲɳʃ ˁʰʽ ˃ʷ˂ʹ ɳɲɹʃΦ 
- ʆˇ ʆɳʆ ˂ʶʽˍˇˎˊʴʶʾ ˃ʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ʴˊʰ˃˃ʰˍʶʽʰˁʺ ˎˉˇˋˍʺˊʽ˅ʹΦ ʍˋˍˈˋˇΣ ʻʰ 
ʶˉ˖ʴʶ˂ˇˏ˄ˍʰ˄ ʶˉʽˉ˂ʷˇ˄ ʴˊʰ˃˃ʰˍʶʽʰˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ʶˉʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ 
ˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄ όprogramme managers, course officers). 
ʂ˂ˇ ˍˇ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ɱˊʰ˃˃ʰˍʶʽʰˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ʶʾ˄ʰʽ ˋˎ˃ʲʰˋʽˇˏ˔ˇʽΦ 

- ʇˉʱˊ˔ʶʽ ʷ˂˂ʶʽ˕ʹ ʴˊʰ˒ʶʾ˖˄ ʴʽʰ ˍˇ ˉˊˇˋ˖ˉʽˁˈ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
- ʇˉʱˊ˔ʶʽ ʷ˂˂ʶʽ˕ʹ ˔˗ˊ˖˄ ʴʽʰ ʶˊʴʰˋˍʺˊʽʰ ˁʰʽ ʶ˅ˇˉ˂ʽˋ˃ˈΦ 
- H ˎˉʱˊ˔ˇˎˋʰ ˄ˇ˃ˇʻʶˋʾʰ ό˄Φ ппурκнлмтΣ псмлκнлмфύ ʷ˔ʶʽ ʵʹ˃ʽˇˎˊʴʺˋʶʽ ʵˎˋˁˇ˂ʾʶˌ ˋˍʹ˄ 
ʵʹ˃ʽˇˎˊʴʾʰ ˄ʷ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄Φ 

2.3.5. ɸʶ˖ˊʶʾˍʶ ˈˍʽ ˋˎ˄ˍˊʷ˔ʶʽ ˂ˈʴˇˌ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍ˖˄ ʶˉʾˋʹ˃ʰ ʵʽʰˍˎˉ˖˃ʷ˄˖˄ όˋˍˇ ʊɳɼ 
ʾʵˊˎˋʹˌύ ˋˍˈ˔˖˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

ʆˇ ʆɳʆ ʵʶ˄ ʻʶ˖ˊʶʾ ˈˍʽ ˋˎ˄ˍˊʷ˔ʶʽ ˂ˈʴˇˌ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍ˖˄ ʶˉʾˋʹ˃ʰ ʵʽʰˍˎˉ˖˃ʷ˄˖˄ ˋˍˈ˔˖˄ ˍˇˎΦ 
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2.4.  ɲʽˇʾˁʹˋʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ 

2.4.1. ʃˇʽʶˌ ʶˉʽˍˊˇˉʷˌ ʶʾ˄ʰʽ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ˁʰʽ ˂ʶʽˍˇˎˊʴˇˏ˄ ˋˍˇ ʆ˃ʺ˃ʰΤ 

ʃˊˈʶʵˊˇˌ ʆɳʆ ʶʾ˄ʰʽ ˇ ʋˊʺˋˍˇˌ ʆʸ˗ˊˍʸʹˌΣ ɮ˄ʰˉ˂ʹˊ˖ˍʺˌ ɼʰʻʹʴʹˍʺˌ όʰˉˈ рκнмύΦ 
 ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ʃˊˈʶʵˊˇˌ ʆɳʆ ʶʾ˄ʰʽ ʹ ɾʰˊʾʰ ɲˊʰˁʱˁʹΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ όʰˉˈ рκнмύΦ 
ʅˍˇ ʆɳʆ ˂ʶʽˍˇˎˊʴˇˏ˄ ˇʽ ʰˁˈ˂ˇˎʻʶˌ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʶˉʽˍˊˇˉʷˌΥ 
- ɳˉʽˍˊˇˉʺ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌΣ ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ ʰˉˈΥ 
ɾʰˊʾʰ ɲˊʰˁʱˁʹΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 
ɲʹ˃ʺˍˊʹˌ ʆʸʷˍʸʹˌΣ ɳˉʾˁˇˎˊˇˌ ɼʰʻʹʴʹˍʺˌ  
ʃʰ˄ʰʴʽ˗ˍʹˌ ɾˉˇʸʱ˄ʹˌΣ ɼʰʻʹʴʹˍʺˌΦ 

- Eˁ ˉˊˈˋ˖ˉˇˌ ˋˍʹ˄ ɳˉʽˍˊˇˉʺ ɳˊʶˎ˄˗˄ ˍˇˎ ɲɹʃɮɳΥ 
ɲʹ˃ʺˍˊʹˌ ʆʸʷˍʸʹˌΣ ɳˉʾˁˇˎˊˇˌ ɼʰʻʹʴʹˍʺˌΦ 

- ɳˁˉˊˈˋ˖ˉˇˌ ʅ˔ˇ˂ʺˌ ˋˍˇ ʅˎ˃ʲˇˏ˂ʽˇ ˍˇˎ ɼɳɲɹɰɹɾ ɲɹʃɮɳΥ 
ɾʰˊʾʰ ɲˊʰˁʱˁʹΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 
ɮ˄ʰˉ˂ʹˊ˖ˍʺˌ ɮ˘Υ  ʃʰ˄ʰʴʽ˗ˍʹˌ ɾˉˇʸʱ˄ʹˌΣ ɼʰʻʹʴʹˍʺˌ 
ɮ˄ʰˉ˂ʹˊ˖ˍʺˌ ɰ˘Υ  ɲʹ˃ʺˍˊʹˌ ʆʸʷˍʸʹˌΣ ɳˉʾˁˇˎˊˇˌ ɼʰʻʹʴʹˍʺˌΦ 

- ɮˁʰʵʹ˃ʰʿˁˈˌ ʇˉʶˏʻˎ˄ˇˌ ɳrasmus+: 
ɾʰˊʾʰ ɲˊʰˁʱˁʹΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 

- ɳˉʽˍˊˇˉʺ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰʽˍʺˋʶ˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ M.Sc. in Data ScienceΣ ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ ʰˉˈΥ 
ʋˊʺˋˍˇˌ ɾˉʶˊ˃ˉʶˊʾʵʹˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 
ʅˍʰˏˊˇˌ ʅˍʰˎˊʽ˄ʾʵʹˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 
ɲʹ˃ʺˍˊʹˌ ɾˉʰ˂ˍʰˍʸʺˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 

- ɳˉʽˍˊˇˉʺ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰʽˍʺˋʶ˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ MSc in Information & Communication 
Technology SystemsΣ ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ ʰˉˈΥ 
ʋˊʺˋˍˇˌ ɾˉʶˊ˃ˉʶˊʾʵʹˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 
ʅˍʰˏˊˇˌ ʅˍʰˎˊʽ˄ʾʵʹˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 
ɲʹ˃ʺˍˊʹˌ ɾˉʰ˂ˍʰˍʸʺˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 

- ɳˉʽˍˊˇˉʺ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰʽˍʺˋʶ˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ MSc in e-Business and Digital Marketing, 
ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ ʰˉˈΥ 
ʋˊʺˋˍˇˌ ɾˉʶˊ˃ˉʶˊʾʵʹˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 
ʅˍʰˏˊˇˌ ʅˍʰˎˊʽ˄ʾʵʹˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 
ɲʹ˃ʺˍˊʹˌ ɾˉʰ˂ˍʰˍʸʺˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 

- ɳˉʽˍˊˇˉʺ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰʽˍʺˋʶ˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ MSc in Mobile and Web Computing: 
Internet of Things Applications, h̄ ˇˍʶ˂ˇˏ˃ʶ˄ʹ h ˉˈ: 
ʋˊʺˋˍˇˌ ɾˉʶˊ˃ˉʶˊʾʵʹˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 
ʅˍʰˏˊˇˌ ʅˍʰˎˊʽ˄ʾʵʹˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 
ɲʹ˃ʺˍˊʹˌ ɾˉʰ˂ˍʰˍʸʺˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 

- ɳˉʽˍˊˇˉʺ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰʽˍʺˋʶ˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ MSc in CybersecurityΣ ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ ʰˉˈΥ 
ʋˊʺˋˍˇˌ ɾˉʶˊ˃ˉʶˊʾʵʹˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 
ʅˍʰˏˊˇˌ ʅˍʰˎˊʽ˄ʾʵʹˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 
ɲʹ˃ʺˍˊʹˌ ɾˉʰ˂ˍʰˍʸʺˌΣ ɾʷ˂ˇˌ ɳɲɹʃ 
ɳˉʽˍˊˇˉʺ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰʽˍʺˋʶ˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ MSc in Energy SystemsΣ ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ 
ʰˉˈΥ 
ɴ˂˂ʹ ɶˊʰˁ˂ʷˇˎˌΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 
ɲʹ˃ʺˍˊʹ ʆʸʷˍʸʹΣ ɳˉʾˁˇˎˊˇ ɼʰʻʹʴʹˍʺ 
ɾʰˊʾʰ ɲˊʰˁʱˁʹΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 

- ɳˉʽˍˊˇˉʺ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰʽˍʺˋʶ˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ MSc in Energy and FinanceΣ ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ 
ʰˉˈΥ 
ɴ˂˂ʹ ɶˊʰˁ˂ʷˇˎˌΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 
ɲʹ˃ʺˍˊʹ ʆʸʷˍʸʹΣ ɳˉʾˁˇˎˊˇ ɼʰʻʹʴʹˍʺ 
ɾʰˊʾʰ ɲˊʰˁʱˁʹ, ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 
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- ɳˉʽˍˊˇˉʺ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰʽˍʺˋʶ˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ MSc in Energy Building Design, 
ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ ʰˉˈΥ 
ɴ˂˂ʹ ɶˊʰˁ˂ʷˇˎˌΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 
ɲʹ˃ʺˍˊʹ ʆʸʷˍʸʹΣ ɳˉʾˁˇˎˊˇ ɼʰʻʹʴʹˍʺ 
ɾʰˊʾʰ ɲˊʰˁʱˁʹΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 

- ɳˉʽˍˊˇˉʺ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰʽˍʺˋʶ˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ MSc in Environmental Management and 
SustainabilityΣ ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ ʰˉˈΥ 
ɴ˂˂ʹ ɶˊʰˁ˂ʷˇˎˌΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 
ɲʹ˃ʺˍˊʹ ʆʸʷˍʸʹΣ ɳˉʾˁˇˎˊˇ ɼʰʻʹʴʹˍʺ 
ɾʰˊʾʰ ɲˊʰˁʱˁʹ, ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 

- ɳˉʽˍˊˇˉʺ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰʽˍʺˋʶ˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ MSc in MSc in Strategic Product Design, 
ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ ʰˉˈΥ 
ɲʹ˃ʺˍˊʹ ʆʸʷˍʸʹΣ ɳˉʾˁˇˎˊˇ ɼʰʻʹʴʹˍʺ 
ɾʰˊʾʰ ɲˊʰˁʱˁʹΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 
ɴ˂˂ʹ ɶˊʰˁ˂ʷˇˎˌΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 

- ɳˉʽˍˊˇˉʺ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰʽˍʺˋʶ˖˄ ˎˉˇ˕ʺ˒ʽ˖˄ ʵʽʵʰˁˍˈˊ˖˄ ˋˍʰ ʴ˄˖ˋˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ʆʃɳΣ 
ʰˉˇˍʶ˂ˇˏ˃ʶ˄ʹ ʰˉˈΥ 
ʋˊʺˋˍˇ ʆʸ˗ˊˍʸʹΣ ɮ˄ʰˉ˂ʹˊ˖ˍʺ ɼʰʻʹʴʹˍʺ 
ʃʰ˄ʰʴʽ˗ˍʹ ɾˉˇʸʱ˄ʹΣ ɼʰʻʹʴʹˍʺ 
ɾʰˊʾʰ ɲˊʰˁʱˁʹΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ 
 

ɾʶ ʰˉˇ˒ʱˋʶʽˌ ˍʹˌ ʃɱʅ ˇˊʾˋʻʹˁʰ˄ ˇʽ ɲʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ 
ʅˉˇˎʵ˗˄ ˍˇˎ ʆɳʆΣ ˃ʶ ʵʽʶˍʺ ʻʹˍʶʾʰΥ 

- ɲʽʶˎʻˎ˄ˍʺˌ ̱ ˇˎ M.Sc. in Data Science: 
ʋˊʺˋˍˇˌ ʆʸ˗ˊˍʸʹˌ όʰˉˈ˒ʰˋʹ ʃɱʅ ʆɳʆ Σ мнκнлмфύ 

- ɲʽʶˎʻˎ˄ˍʺˌ ̱ ˇˎ M.Sc. in ICT Systems: 
ʋˊʺˋˍˇˌ ʆʸ˗ˊˍʸʹˌ όʰˉˈ˒ʰˋʹ ʃɱʅ ʆɳʆ Σ мнκнлмфύ 

- ɲʽʶˎʻˎ˄ˍʺˌ ̱ ˇˎ M.Sc. in Cybersecurity: 
ʋˊʺˋˍˇˌ ʆʸ˗ˊˍʸʹˌ όʰˉˈ˒ʰˋʹ ʃɱʅ ʆɳʆ Σ сκнмύ 

- ɲʽʶˎʻˎ˄ˍʺˌ ̱ ˇˎ M.Sc. in ɾ b̌ile and Web Computing: 
ʋˊʺˋˍˇˌ ʆʸ˗ˊˍʸʹˌ όʰˉˈ˒ʰˋʹ ʃɱʅ ʆɳʆ Σ сκнмύ 

- ɲʽʶˎʻˎ˄ˍʺˌ ̱ ˇˎ M.Sc. in Energy Systems: 
ɴ˂˂ʹ ɶˊʰˁ˂ʷˇˎˌ όʰˉˈ˒ʰˋʹ ʃɱʅ ʆɳʆ Σ лмκнлнлύ 

- ɲʽʶˎʻˎ˄ˍʺˌ ̱ ˇˎ M.Sc. in ɳnergy and Finance: 
Mʰˊʾʰ ɲˊʰˁʱˁʹ όʰˉˈ˒ʰˋʹ ʃɱʅ ʆɳʆ Σ фκнлнмύ 

- ɲʽʶˎʻˎ˄ˍʺˌ ̱ ˇˎ M.Sc. in Energy Building Design: 
ɴ˂˂ʹ ɶˊʰˁ˂ʷˇˎˌΣ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ όʰˉˈ˒ʰˋʹ ʃɱʅ ʆɳʆ Σ муκммκнлнлύ 

- ɲʽʶˎʻˎ˄ˍʺˌ ̱ ˇˎ M.Sc. in Environmental Management and Sustainability: 
ɾʰˊʾʰ ɲˊʰˁʱˁʹ όʰˉˈ˒ʰˋʹ ʃɱʅ ʆɳʆ Σ муκммκнлнлύ 

- ɲʽʶˎʻˎ˄ˍʺˌ ̱ ˇˎ M.Sc. in Strategic Product Design: 
ɲʹ˃ʺˍˊʹˌ ʆʸʷˍʸʹˌΣ ɳˉʾˁˇˎˊˇˌ ɼʰʻʹʴʹˍʺˌ όʰˉˈ˒ʰˋʹ ʃɱʅ ʆɳʆ Σ сκнмύ 

- ɲʽʶˎʻˎ˄ˍʺˌ ̱ ˇˎ M.Sc. in e-Business and Digital Marketing: 
ɱʶ˗ˊʴʽˇˌ ʅˍʰ˂ʾʵʹˌΣ ɮ˄ʰˉ˂ʹˊ˖ˍʺˌ ɼʰʻʹʴʹˍʺˌ όʰˉˈ˒ʰˋʹ ʃɱʅ ʆɳʆ Σ фκнлнмύ 

2.4.2. ʃˇʽˇʽ ʶˋ˖ˍʶˊʽˁˇʾ ˁʰ˄ˇ˄ʽˋ˃ˇʾ όˉΦ˔Φ ʶˋ˖ˍʶˊʽˁˈˌ ˁʰ˄ˇ˄ʽˋ˃ˈˌ ˂ʶʽˍˇˎˊʴʾʰˌ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ύ ˎˉʱˊ˔ˇˎ˄ ˋˍˇ ʆ˃ʺ˃ʰΤ 

ʇˉʱˊ˔ˇˎ˄ ʶˋ˖ˍʶˊʽˁˇʾ ˁʰ˄ˇ˄ʽˋ˃ˇʾ ˂ʶʽˍˇˎˊʴʾʰˌ ˈ˂˖˄ ˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ 
ʅˉˇˎʵ˗˄ ˉˇˎ ˂ʶʽˍˇˎˊʴˇˏ˄ ˋˍˇ ʆɳʆ ό˃ʶ ʊɳɼύΦ ɳˉʾˋʹˌ ˎˉʱˊ˔ˇˎ˄Υ 

- ʁʵʹʴˇʾ ʅˉˇˎʵ˗˄ όstudent handbooksύ ʴʽʰ ˈ˂ʰ ˍʰ ʃɾʅ ˍˇˎ ʆɳʆ όʹ ˍʶ˂ʶˎˍʰʾʰ ʰ˄ʰ˄ʷ˖ˋʹ 
ʷʴʽ˄ʶ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлнл-2021).  

- ɼʰ˄ˇ˄ʽˋ˃ˇʾ ˂ʶʽˍˇˎˊʴʾʰˌ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʶˊʴʰˋˍʹˊʾ˖˄ ˍ˖˄ ʃɾʅΦ 
- ɼʰ˄ˇ˄ʽˋ˃ˇʾ ˂ʶʽˍˇˎˊʴʾʰˌ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄˖˄ ʶˊʴʰˋˍʹˊʾ˖˄ ˍ˖˄ ʃɾʅΦ 



 

ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ  ȷəŬŭ. ȰŰɞɡɠ 2019-2020                      

 

12 

- ɼʰ˄ˇ˄ʽˋ˃ˇʾ ʵʽˉ˂˖˃ʰˍʽˁ˗˄ ʶˊʴʰˋʽ˗˄ ˍ˖˄ ʃɾʅΦ 
- ɼʰ˄ˇ˄ʽˋ˃ˈˌ ʵʽʵʰˁˍˇˊʽˁ˗˄ ˋˉˇˎʵ˗˄Φ 

2.4.3. ɳʾ˄ʰʽ ʵʽʰˊʻˊ˖˃ʷ˄ˇ ˍˇ ʆ˃ʺ˃ʰ ˋʶ ʆˇ˃ʶʾˌΤ ʅʶ ˉˇʽˇˎˌΤ ɮ˄ˍʰˉˇˁˊʾ˄ʶˍʰʽ ʹ ʵʽʱˊʻˊ˖ˋʹ ʰˎˍʺ 
ˋˍʹ ˋʹ˃ʶˊʽ˄ʺ ʰ˄ˍʾ˂ʹ˕ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʴʽʰ ˍʹ˄ ʰˉˇˋˍˇ˂ʺ ˍˇˎΤ 

To ¢9¢ ʵʶ˄ ʵʽʰʻʷˍʶʽ ʆˇ˃ʶʾˌΦ 
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3. ʃˊˇʴˊʱ˃˃ʰˍʰ ʅˉˇˎʵ˗˄ 

ʅˍʹ˄ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˍˇ ʆ˃ʺ˃ʰ ˁʰ˂ʶʾˍʰʽ ˄ʰ ʰ˄ʰ˂ˏˋʶʽ ˁˊʽˍʽˁʱ ˁʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍ˖˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ όˉˊˇˉˍˎ˔ʽʰˁ˗˄Σ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˁʰʽ ʵʽʵʰˁˍˇˊʽˁ˗˄ύΣ ʰˉʰ˄ˍ˗˄ˍʰˌ ˋʶ ˃ʽʰ ˋʶʽˊʱ 
ʶˊ˖ˍʺˋʶ˖˄ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ʶˉʰˁˊʽʲ˗ˌ ˋˍʰ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˉˇˎ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˋˍˇ ʷ˄ˍˎˉˇ ζɮ˄ʱ˂ˎˋʹ 
Ḱ ʽˍʹˊʾ˖˄ ɲʽʰˋ˒ʱ˂ʽˋʹˌ ʃˇʽˈˍʹˍʰˌ ɮˁʰʵʹ˃ʰʿˁ˗˄ ɾˇ˄ʱʵ˖˄η. 
ɱʽʰ ˁʱʻʶ ˃ʾʰ ʰˉˈ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˉˊʷˉʶʽ ˄ʰ ʰˉʰ˄ˍʹʻˇˏ˄ ˁʰʽ ˄ʰ ˋ˔ˇ˂ʽʰˋʻˇˏ˄ ˍʰ ʰˁˈ˂ˇˎʻʰ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˋʹ˃ʶʾʰΥ 
(ʰύ ʃˇʽʰΣ ˁʰˍʱ ˍʹ ʴ˄˗˃ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ʶʾ˄ʰʽ ˍʰ ˁˎˊʽˈˍʶˊʰ ʻʶˍʽˁʱ ˁʰʽ ʰˊ˄ʹˍʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˖ˌ ˉˊˇˌ 
ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˁˊʽˍʺˊʽˇΤ 
όʲύ ʃˇʽʶˌ ʶˎˁʰʽˊʾʶˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʻʶˍʽˁ˗˄ ˋʹ˃ʶʾ˖˄ ˁʰʽ ˉˇʽˇˎˌ ʁ ˄ʵʶ˔ˈ˃ʶ˄ˇˎˌ  ˁʽ˄ʵˏ˄ˇˎˌ ʰˉˈ ˍʰ ʰˊ˄ʹˍʽˁʱ 
ˋʹ˃ʶʾʰ ʵʽʰˁˊʾ˄ʶʽ ˍˇ ʆ˃ʺ˃ʰ ˖ˌ ˉˊˇˌ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˁˊʽˍʺˊʽˇΤ 

оΦмΦ ʃˊˈʴˊʰ˃˃ʰ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ʆˇ ʆ˃ʺ˃ʰ ʵʶ˄ ˉˊˇˋ˒ʷˊʶʽ ʃˊˈʴˊʰ˃˃ʰ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰΣ ʹ ɳ˄ˈˍʹˍʰ оΦм 
ʶʾ˄ʰʽ ˁʶ˄ʺΦ 

3.1.1. ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˋˍˇˎˌ 
ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˋˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ  

- ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽΤ 

- ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ 

ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽΤ 

- ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Τ 

- ʇˉʱˊ˔ʶʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ʶ˅ʷ˂ʽ˅ʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄Τ ʃ˗ˌ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʱ ˍʹˌΤ 

3.1.2. ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺΣ ˍʹ ˋˎ˄ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ3 

- ʃˇʽˈ ʁ ʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ κ ʶʽʵʾˁʶˎˋʹˌ κ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ  

- ʃˈˋʰ ˃ʰʻʺ˃ʰˍʰ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ Τ   

- ʃˇʽˇʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ κ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ κ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʶˏʻʶˊʹˌ 

ʶˉʽ˂ˇʴʺˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ  

- ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˉˇˋˇˋˍʽʰʾʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇʲʱʻˊˇˎΣ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ ˃ʰʻʹ˃ʱˍ˖˄ 

ʴʶ˄ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

- ʃ˗ˌ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋˍʹˊʾ˖˄Σ ʱ˂˂˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Τ  

- ʃ˗ˌ ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʹ ˏ˂ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃʰˊʰˍʹˊʶʾˍʰʽ ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˏ˂ʹˌΤ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ 

ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌΣ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ  

- ɳ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃˈˋˇ ˂ʶʽˍˇˎˊʴʽˁˈ ʶʾ˄ʰʽΤ ʃˇʽˇʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ 

ˉˇˎ ʶ˄ˍʱˋˋˇ˄ˍʰʽ ˋˍˇ ˋˏˋˍʹ˃ʰΤ  

- ʃˈˋʰ ˃ʰʻʺ˃ʰˍʰ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʰˉˈ ʱ˂˂ʰ ˁʰʽ ˉˈˋʰ ˋʶ ʱ˂˂ʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋˉˇˎʵ˗˄Τ ʃˇʽʱ ʶʾ˄ʰʽ ʰˎˍʱΤ 

- ʃˇʽʷˌ ˅ʷ˄ʶˌ ʴ˂˗ˋˋʶˌ ʵʽʵʱˋˁˇ˄ˍʰʽ ˋˍˇ ʆ˃ʺ˃ʰΤ ɳʾ˄ʰʽ ˎˉˇ˔ˊʶ˖ˍʽˁʱ ˍʰ ˋ˔ʶˍʽˁʱ ˃ʰʻʺ˃ʰˍʰΤ 

3.1.3 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

- ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽΣ ˁʰʽ ˋʶ ˉˇʽʱ ʷˁˍʰˋʹΣ ˉˇ˂˂ʰˉ˂ˇʾ όˋʶ ʶʾʵˇˌ ˁʰʽ ˔ˊˈ˄ˇύ ˍˊˈˉˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ ʃˇʽˇʾ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΤ 

- ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

- ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˉˇʽʱ ʁ ʾ˄ʰʽ ʰˎˍʺΤ 

- ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˉˍˎ˔ʽʰˁʺˌκ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΤ 

- ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ˄ ˉˍˎ˔ʽʰˁʺκ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰΤ ʃˇʽ̩ʁΤ 

3.1.4 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

 
3 ɆɡɛˊɚɖɟɩůŰŮ Űɞɡɠ ˊɑɜŬəŮɠ 12.1 əŬɘ 12.2. 
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- ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΤ ʅʶ ˉˇʽˈ ̄ ˇˋˇˋˍˈΤ 

- ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ όʰˉˈ˂ˎˍˇˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύΤ 

- ʃˈˋʰ ˁʰʽ ˉˇʽʱ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ όˁʰʽύ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

- ʅʶ ˉˈˋʰ όˁʰʽ ˉˇʽʱύ ˉˊˇʴˊʱ˃˃ʰˍʰ ʵʽʶʻ˄ˇˏˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ˋˎ˄ʶˊʴʰˋʾʰˌ όˉΦ˔Φ ERASMUS, LEONARDO, TEMPUS, ALPHA) 

ˋʶ ʶˉʾˉʶʵˇ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄ ˋˎ˃˃ʶˍʷ˔ʶʽ ˍˇ ʆ˃ʺ˃ʰΤ 

- ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ʵʽ˃ʶˊˇˏˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁ ʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ ʃˇʽʷˌΤ 

- ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽʷˌΤ 

- E˒ ʰˊ˃ˈʸʶˍʰʽ ̱ ˇ ˋˏˋˍʹ˃ʰ ˃ʶˍʰ˒ˇˊʱˌ ʵʽʵʰˁˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ όECTS);  

- ʇˉʱˊ˔ˇˎ˄ ˁʰʽ ʵʽʰ˄ʷ˃ˇ˄ˍʰʽ ʶ˄ʹ˃ʶˊ˖ˍʽˁʱ ʷ˄ˍˎˉʰ ʶ˒ʰˊ˃ˇʴʺˌ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ECTS;  

3.1.5 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ˄ ˉˊʰˁˍʽˁʺ ʱˋˁʹˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

- ʇˉʱˊ˔ʶʽ ˇ ʻʶˋ˃ˈˌ ˍʹˌ ˉˊʰˁˍʽˁʺˌ ʱˋˁʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ ɳʾ˄ʰʽ ˎˉˇ˔ˊʶ˖ˍʽˁʺ ʹ ˉˊʰˁˍʽˁʺ ʱˋˁʹˋʹ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎˌ 

˒ˇʽˍʹˍʷˌΤ 

- ɮ˄ ʹ ˉˊʰˁˍʽˁʺ ʱˋˁʹˋʹ ʵʶ˄ ʶʾ˄ʰʽ ˎˉˇ˔ˊʶ˖ˍʽˁʺΣ ˉˇʽˈ ˉˇˋˇˋˍˈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˍʹ˄ ʶˉʽ˂ʷʴʶʽΤ ʃ˗ˌ ˁʽ˄ʹˍˇˉˇʽʶʾˍʰʽ ˍˇ 

ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

- ʃ˗ˌ ˁʰ˂˂ʽʶˊʴʶʾˍʰʽ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʹ ˉˊʰˁˍʽˁʺ ʱˋˁʹˋʹ ʶʾ˄ʰʽ ˎˉˇ˔ˊʶ˖ˍʽˁʺΤ 

- ʃ˗ˌ ʷ˔ʶʽ ˇˊʴʰ˄˖ʻʶʾ ʹ ˉˊʰˁˍʽˁʺ ʱˋˁʹˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ ʃˇʽʱ ʶʾ˄ʰʽ ʹ ʵʽʱˊˁʶʽʱ ˍʹˌΤ ʇˉʱˊ˔ʶʽ ˋ˔ʶˍʽˁˈˌ 

ʶˋ˖ˍʶˊʽˁˈˌ ˁʰ˄ˇ˄ʽˋ˃ˈˌΤ 

- ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ˁˎˊʽˈˍʶˊʶˌ ʵˎˋˁˇ˂ʾʶˌ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ˍˇ ʆ˃ʺ˃ʰ ˋˍʹ˄ ˇˊʴʱ˄˖ˋʹ ˍʹˌ ˉˊʰˁˍʽˁʺˌ ʱˋˁʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ  

- ʅʶ ˉˇʽʷˌ ʽˁʰ˄ˈˍʹˍʶˌ ʶ˒ʰˊ˃ˇʴʺˌ ʴ˄˗ˋʶ˖˄ ˋˍˇ˔ʶˏʶʽ ʹ ˉˊʰˁˍʽˁʺ ʱˋˁʹˋʹΤ ʃˈˋˇ ʽˁʰ˄ˇˉˇʽʹˍʽˁʱ ˁˊʾ˄ʶˍʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΤ 

ʃˈˋˇ ʶˉʽˍˎ˔ʺˌ ʶʾ˄ʰʽ ʹ  ʶ˅ˇʽˁʶʾ˖ˋʹ ˍ˖˄ ʰˋˁˇˎ˃ʷ˄˖˄ ˃ʶ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍˇˎ ˒ˇˊʷʰ ʶˁˍʷ˂ʶˋʹˌ ˍʹˌ ˉˊʰˁˍʽˁʺˌ ʱˋˁʹˋʹˌΤ 

- ʅˎ˄ʵʷʶˍʰʽ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʰˉʰˋ˔ˈ˂ʹˋʹˌ ˁʰˍʱ ˍʹ˄ ˉˊʰˁˍʽˁʺ ʱˋˁʹˋʹ ˃ʶ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ˉˍˎ˔ʽʰˁʺˌ κ ʵʽˉ˂˖˃ʰˍʽˁʺˌ 

ʶˊʴʰˋʾʰˌΤ 

- ɲʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˃ʶ ˍʹ˄ ˉˊʰˁˍʽˁʺ ʱˋˁʹˋʹ ʶˎˁʰʽˊʾʶˌ ʴʽʰ ˃ʶ˂˂ˇ˄ˍʽˁʺ ʰˉʰˋ˔ˈ˂ʹˋʹ ˍ˖˄ ˉˍˎ˔ʽˇˏ˔˖˄Τ 

- ɴ˔ʶʽ ʰ˄ʰˉˍˎ˔ʻʶʾ ʵʾˁˍˎˇ ʵʽʰˋˏ˄ʵʶˋʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶ ˁˇʽ˄˖˄ʽˁˇˏˌΣ ˉˇ˂ʽˍʽˋˍʽˁˇˏˌ ʺ ˉʰˊʰʴ˖ʴʽˁˇˏˌ ˒ˇˊʶʾˌ ˃ʶ ˋˁˇˉˈ 

ˍʹ˄ ˉˊʰˁˍʽˁʺ ʱˋˁʹˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ  

- ʃˇʽʶˌ ˉˊ˖ˍˇʲˇˎ˂ʾʶˌ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˍˇ ʆ˃ʺ˃ʰ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻˇˏ˄ ʻʷˋʶʽˌ ʰˉʰˋ˔ˈ˂ʹˋʹˌ ˒ˇʽˍʹˍ˗˄ όˋʶ 

ˍˇˉʽˁˈΣ ʶʻ˄ʽˁˈ ˁʰʽ ʶˎˊ˖ˉʰʿˁˈ ʶˉʾˉʶʵˇύΤ 

- ʇˉʱˊ˔ʶʽ ˋˍʶ˄ʺ ˋˎ˄ʶˊʴʰˋʾʰ ˁʰʽ ʶˉʰ˒ʺ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ κ ʶˉˇˉˍ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ʶˁˉˊˇˋ˗ˉ˖˄ ˍˇˎ 

˒ˇˊʷʰ ʶˁˍʷ˂ʶˋʹˌ ˍʹˌ ˉˊʰˁˍʽˁʺˌ ʱˋˁʹˋʹˌΤ  

- ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇːˉˇʻʷˋʶʽˌ ˁʰʽ ʰˉʰʽˍʺˋʶʽˌ ʴʽʰ ˍʹ ˋˎ˄ʶˊʴʰˋʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶ ˍˇˎˌ ˒ˇˊʶʾˌ ʶˁˍʷ˂ʶˋʹˌ ˍʹˌ 

ˉˊʰˁˍʽˁʺˌ ʱˋˁʹˋʹˌΤ ʃ̌ ʽʶ̩Τ 

- ʃ˗ˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ˁʰʽ ˎˉˇˋˍʹˊʾʸˇ˄ˍʰʽ ˇʽ ʰˋˁˇˏ˃ʶ˄ˇʽ ˒ˇʽˍʹˍʷˌΤ 
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оΦнΦ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄4 

3.2.1 ʆʾˍ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ζɳ˄ʶˊʴʶʽʰˁʱ ʅˎˋˍʺ˃ʰˍʰη όζEnergy Systemsη) 

3.2.2 ʆ˃ʺ˃ʰˍʰ ˁʰʽ ɹʵˊˏ˃ʰˍʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ5 

ʆˇ ʶ˄ ˂ˈʴ˖ ʃɾʅ ˉˇˎ ˉˊˇˋ˒ʷˊʶˍʰʽ ʰˉˈ ˍˇ ˍ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ʵʶ˄ ʶʾ˄ʰʽ ˇˏˍʶ 
ʵʽʰˍ˃ʹ˃ʰˍʽˁˈ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʵʽʽʵˊˎ˃ʰˍʽˁˈΦ 

3.2.3 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ  ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɶ ˁʰˍʰʴˊʰ˒ʺ ˍˇˎ ʲʰʻ˃ˇˏ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˋˍˇˎˌ 
ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌ ʴʾ˄ʶˍʰʽ ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ʶˋ˖ˍʶˊʽˁʺˌ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ɼˏˊʽˇˌ ˁˊʽˍʺˌ ˍʹˌ ʶˉʽˍˎ˔ʾʰˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽΣ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄Σ ˁʰʽ ˇʽ ʾʵʽˇʽ ˇʽ ˒ ˇʽˍʹˍʷˌΣ ˇʽ 
ˇˉˇʾˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ ˃ʷˋ˖ 
ˇˊʴʰ˄˖˃ʷ˄˖˄ ʵʽʰʵʽˁʰˋʽ˗˄Σ ˈˉ˖ˌ ˍʰˁˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ʶˁˉˊˇˋ˗ˉˇˎ ̩ˍˇˎˌΣ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˁʱʻʶ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ 
ʶ˅ʰ˃ʺ˄ˇˎΣ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ˈʵˇˎ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰˍʱ ˍˇ ˍʷ˂ˇˌ ˍ˖˄ 
ˋˉˇˎʵ˗˄ ˍˇˎˌ ˁ˂ˉΦ  
ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ˍʰˁˍʽˁʺˌ ˁʰʽ ˉʶˊʽˇʵʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˃ʶ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˁˊʽˍʺˊʽʰΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ 
ˁʱʻʶ ˔ˊˈ˄ˇ ʶˍʺˋʽʰ ʶˋ˖ˍʶˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʶ˄ ˂ˈʴ˖ ʵʽʰʵʽˁʰˋʾʰˌ, ˁʱʻʶ ʅ˔ˇ˂ʺ 
ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂ʶʽ ˍʹ˄ ɳˍʺˋʽʰ ɳˋ˖ˍʶˊʽˁʺ ɴˁʻʶˋʺ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ɮˉˇʴˊʰ˒ʽˁˈ ɲʶ˂ˍʾˇ ʅ˔ˇ˂ʺˌΣ 
ʲʱˋʶʽ ʃˊˈˍˎˉ˖˄ ʅ˔ʹ˃ʱˍ˖˄ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰ ˋˍˇ ʃ˂ʹˊˇ˒ˇˊʽʰˁˈ ʅˏˋˍʹ˃ʰ ɲʽʰˋ˒ʱ˂ʽˋʹˌ 
ʃˇʽˈˍʹˍʰˌΦ ʃʰˊʱ˂˂ʹ˂ʰ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂˂ʶʽ ɲʶ˂ ˍʾʰ ʃʶˊʽʴˊʰ˒ʺˌ 
ɾʰʻʺ˃ʰˍˇˌ όζ/ƻǳǊǎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ CƻǊƳǎηύ ˁʰʽ ɮˍˇ˃ʽˁʱ ɮˉˇʴˊʰ˒ʽˁʱ ɲʶ˂ˍʾʰ όζ¢ŜŀŎƘƛƴƎ {ǘŀŦŦ 5ŀǘŀ 
CƻǊƳǎηύΦ ʂˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʶ˄ʶˊʴʱ ˁʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱ ˋˍʹ 
ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ʃɾʅ ˃ʷˋ˖ ˍ˖˄ ʰˁˇ˂ˇˏʻ˖˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ˉʰˊˇ˔ʺˌ 
ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹˌ ˍˈˋˇ ʴʽʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋˉˇˎʵ˗˄ ˍˇˎˌΣ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ 
ʴʶ˄ʽˁˈˍʶˊʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ ˋˍˇ ɲʽʶʻ˄ʷˌ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ 
ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˉʰˊʱˋ˔ˇˎ˄ ʶˉʾˋʹ˃ʰ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍˇˎˌ ˃ʷˋ˖ ʵˇ˃ʹ˃ʷ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Υ ʰύ ˍ˖˄ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ όζ/ƻǳǊǎŜ 9Ǿŀƭǳŀǘƛƻƴ CƻǊƳǎηύ ˍʰ ˇˉˇʾʰ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ 
ʰ˄˗˄ˎ˃ʰ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇ, ˁʰʽ ʲύ ˍˇˎ ɳˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ɳ˅ˈʵˇˎ όζ9Ȅƛǘ 
vǳŜǎǘƛƻƴƴŀƛǊŜηύ ˍˇ ˇˉˇʾˇ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ ʶˍʹˋʾ˖ˌ ˁʰʽ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ʹʻ˗ˊʰ 
ʶˊ˖ˍʺˋʶ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄Σ ʰ˂˂ʱ ˁʰʽ ʴʶ˄ʽˁ˗ˌ ˃ʶ ˍʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ 
ˁʰʽ ˍˇ ʾʵˊˎ˃ʰ ʴʶ˄ʽˁˈˍʶˊʰΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɮ˄ˍʾˋˍˇʽ˔ʰ ˉˇ˂ˏ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽ ˁʰʽ ˇʽ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ˍˇ ˇˉˇʾˇ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅΣ ˋˍˇ˄ ʶˍʺˋʽˇ ˇʵʹʴˈ 
ˋˉˇˎʵ˗˄Σ ʶ˄˗ ˋ˔ʶˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ʴʾ˄ˇ˄ˍʰʽ ˁʰʽ ˋʶ ʵʹ˃ˈˋʽʶˌ ʶˁʵʹ˂˗ˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ 
ʰˉˈ ˍˇ ʃɮɼɳɲɹʃʅΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʷʴ˔ʶˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ 
ˍ˖˄ ɳˍʺˋʽ˖˄ ɮ˅ʽˇ˂ˇʴʺˋʶ˖˄ ˍ˖˄ ʅ˔ˇ˂˗˄Σ ʰ˂˂ʱ ˁʰʽ ˃ʷˋ˖ ˍʹˌ ˉʶˊʽˇʵʽˁʺˌ όпʶˍˇˏˌύ ʵʽʰʵʽˁʰˋʾʰˌ 

 
4 ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˋˍˇ ʆ˃ʺ˃ʰ ˂ʶʽˍˇˎˊʴˇˏ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ ʹ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉˊʷˉʶʽ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ʴʽʰ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ʃɾʅΦ  
5 ʅˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ˈ˄ˇ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ ɲʽʰˍ˃ʹ˃ʰˍʽˁˇˏ ʺ ɲʽʽʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 



 

ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ  ȷəŬŭ. ȰŰɞɡɠ 2019-2020                      

 

16 

ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ʹ ˇˉˇʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ɴˁʻʶˋʹˌ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ 
ˁʱʻʶ ʅ˔ˇ˂ʺˌ ˃ʶ ʰ˄ʰ˂ˎˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˁʱʻʶ ˉˊˈʴˊʰ˃˃ʰ ˁʰʽΣ ʶ˄ ˋˎ˄ʶ˔ʶʾʰΣ ˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰˉˈ ɳˉʽˍˊˇˉʺ ɮ˄ʶ˅ʱˊˍʹˍ˖˄ ɳ˅˖ˍʶˊʽˁ˗˄ ɳ˃ˉʶʽˊˇʴ˄˖˃ˈ˄˖˄Σ ʹ 
ˇˉˇʾʰ ˋˎ˄ˍʱˋˋʶʽ ɴˁʻʶˋʹ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌΦ ɳ˄ ˋˎ˄ʶ˔ʶʾʰΣ ʹ ʅ˔ˇ˂ʺ ʶ˄ˍˇˉʾʸʶʽ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˋˍʽˌ 
ˇˉˇʾʶˌ ʹ ɳˉʽˍˊˇˉʺ ʶˉʶˋʺ˃ʰ˄ʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ʺ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˁʰˍʰˊˍʾʸʶʽ ʅ˔ʷʵʽˇ ɲˊʱˋʹˌΣ ˍˇ 
ˇˉˇʾˇ ˎˉˇʲʱ˂˂ʶˍʰʽ ˋˍʹ ɲʽˇʽˁˇˏˋʰ ɳˉʽˍˊˇˉʺ ˉˊˇˌ ʷʴˁˊʽˋʹΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ 
ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ˋˍʹ˄ ɴˁʻʶˋʹ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˈ ˍʹ˄ ɳˉʽˍˊˇˉʺΦ 
ɳˉʽˉˊˇˋʻʷˍ˖ˌΣ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʷʴ˔ʶˍʰʽ ˁʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ 

ˎˉˇʲˇ˂ʺˌ ɲʶ˂ˍʾ˖˄ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ʹ ˇˉˇʾʰ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ 
ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ ʆʰ ʶ˄ ˂ˈʴ˖ ɲʶ˂ˍʾʰ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ʵˏˇ ˃ʷˊʹΥ ˋˍˇ ɾʷˊˇˌ ɮ-ʃʶˊʽʴˊʰ˒ʺΣ ˍˇ ˇˉˇʾˇ 
ʰˁˇ˂ˇˎʻʶʾ ˍˇ ʃˊˈˍˎˉˇ ʅ˔ʺ˃ʰ ˍˇˎ ʃʶˊʽʴˊʱ˃˃ʰˍˇˌ ɾʰʻʺ˃ʰˍˇˌ ˉˇˎ ʷ˔ʶʽ ʶˁʵˇʻʶʾ ʰˉˈ ˍʹ˄ ɮɲɹʃΣ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰ όˉΦ˔Φ ˃ʰʻʹˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˃ʷʻˇʵˇʽ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˒ˈˊˍˇˌ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ʶˉʾˉʶʵˇ ˋˍˇ ɳʻ˄ʽˁˈ ʃ˂ʰʾˋʽˇ ʃˊˇˋˈ˄ˍ˖˄ ˁˍ˂Φύ ˁʰʽ 
ˋˍˇ ɾʷˊˇˌ ɰ-ɮˉˇˍʾ˃ʹˋʹ ɾʰʻʺ˃ʰˍˇˌΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʸʹˍʶʾˍʰʽ ʰˉˈ 
ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ʻʷ˃ʰˍʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ όˉΦ˔Φ ˍˎ˔ˈ˄ ʶˉʽˁʰ˂ˏ˕ʶʽˌ 
ˏ˂ʹˌΣ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁˍ˂ΦύΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˋˍˇ ˖ˌ ʱ˄˖ ɾʷˊˇˌ ɻ ʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇˎˌ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ʶ˄ʵʶ˔ˈ˃ʶ˄ʶˌ ˉˊˇˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˔ˊʺˋʽ˃ʶˌ ˋʶ 
ˋ˔ʷˋʹ ˃ʶ ˍˇ ˃ʱʻʹ˃ʱ ˍˇˎˌΦ ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˍʰ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ 
ɮˉˇˍʾ˃ʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰΣ ˗ˋˍʶ ˇʽ ʁɾɳɮ ˁʰʽ ɳʁɮ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ˍ˖˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ 
ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄Σ ˈˋˇ ˁʰʽ ˋʶ ʶˉʾˉʶʵˇ ʅ˔ˇ˂˗˄Σ ˁʰʽ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˍˎ˔ˈ˄ 
ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˄ʰ ˂ʱʲˇˎ˄ ˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ ʲʶ˂ˍʽ˖ˍʽˁʷˌ ʵˊʱˋʶʽˌΣ ʶʾˍʶ ˋʶ 
ʶˉʾˉʶʵˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ ʅ˔ˇ˂ʺˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶʽˋʹʴʺˋʶʽˌ ˋˍʹ˄ ʃɱʅ ˍʹˌ 
ˇʽˁʶʾʰˌ ʅ˔ˇ˂ʺˌΦ 
ʅˍˇ ʃʰˊʱˊˍʹ˃ʰ ɰ ʵʾʵˇ˄ˍʰʽ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ ʴʽʰ ˍˇ 

ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлнм-нлннΣ ˍʰ ˇˉˇʾʰ ʁ ˃˒ʰʾ˄ˇˎ˄ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Τ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁˇˏ ɼʷ˄ˍˊˇˎ 
ɲʽʶʻ˄˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄ ˍˇˎ ɲɹʃɮɳ όƘǘǘǇǎΥκκǿǿǿΦƛƘǳΦƎǊκǳŎƛǇǎκύΣ ˋˍˇ˄ ʁʵʹʴˈ ʅˉˇˎʵ˗˄ 
ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ˉˇˎ ʵʽʰ˄ʷ˃ʶˍʰʽ ˋˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˁʰʽ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌΣ 
˃ʷˋ̟ ʶʽʵʽˁ˗˄ ʶˁʵʹ˂˗ˋʶ˖˄-ˉʰˊˇˎˋʽʱˋʶ˖˄ ˁʰʽ ǇǊŜǎǎ-ŎƻƴŦŜǊŜƴŎŜΣ ˃ʷˋ˖ ˍ˖˄ Social Media 
(Facebook, LinkedInύ  ˁʰʽ ˍʷ˂ˇˌ ˃ʷˋ˖ ˍ˖˄ 9ŘǳŎŀǘƛƻƴŀƭ CŀƛǊǎ ˋˍʽˌ ˇˉˇʾʶˌ ˋˎ˃˃ʶˍʷ˔ʶʽ ˍˇ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ˍˇ ʶ˅˖ˍʶˊʽˁˈΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˈˋ˖˄ ʰˉʷˁˍʹˋʰ˄ ˍʾˍ˂ˇ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΤ 

ɶ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˉˇˊʶʾʰ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱ ʰˉˈ ˍˇ ɱˊʰ˒ʶʾˇ 
ɲʽʰˋˏ˄ʵʶˋʹˌ ˍˇˎ ʃɮɼɳɲɹʃʅ ˁʰʽ ˍʰ ˋˍʰˍʽˋˍʽˁʱ ʰˉˇˊˊˈ˒ʹˋʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˋˍʹ˄ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌ 
˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˋˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍˇˎ ʃɾʅΦ 

3.2.4 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺΣ ˍʹ ˋˎ˄ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ6 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ κ ʶʽʵʾˁʶˎˋʹˌ κ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ  

ʅˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ʃɾʅΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ мл ˍˊʽʰ˄ˍʱ˖ˊʰ ˃ʰʻʺ˃ʰˍʰΦ ʆˇ 
ˁʱʻʶ ˃ʱʻʹ˃ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с 9/¢{Φ ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ о ʰˉˇˍʶ˂ˇˏ˄ ˃ʰʻʺ˃ʰˍʰ ʶʽʵʾˁʶˎˋʹˌ 
όол҈ύ ˁʰʽ ˍʰ т όтл҈ύ ˃ʰʻʺ˃ʰˍʰ ˁʰˍʶˎʻˏ˄ˋʶ˖˄Φ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ κ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ κ 

˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ  

 
6 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇˎˌ ʃʾ˄ʰˁʶˌ моΦм ˁʰʽ моΦнΦ  
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ɮˉˈ ˍʰ ˋˎ˄ˇ˂ʽˁʱ мл ˃ʰʻʺ˃ʰˍʰΣ ˍʰ у ʶʾ˄ʰʽ ˎˉˇ˔ˊʶ˖ˍʽˁʱ όул҈ύ ˁʰʽ ˍʰ н ʶˉʽ˂ˇʴʺˌ όнл҈ύΦ 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˉˇˋˇˋˍʽʰʾʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇʲʱʻˊˇˎΣ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ 

˃ʰʻʹ˃ʱˍ˖˄ ʴʶ˄ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ˃ʰʻʺ˃ʰˍʰ ʶʽʵʾˁʶˎˋʹˌ ˁʰʽ ˉˇʽʰ ˁʰˍʶˎʻˏ˄ˋʶ˖˄Φ 

ɳʽʵʾˁʶˎˋʹˌ 
Quantitative Methods 
Project Finance 
Project Management 

ɼʰˍʶˏʻˎ˄ˋʹˌ 

Energy Systems Simulation and Modelling 
Processes for Power and Energy Conversion 
Solar Power and Thermal Systems 
Alternative Fuels 
Smart Cities 
ɳˉʽ˂ˇʴʺˌ м 
ɳˉʽ˂ˇʴʺˌ н 

¶ ʃ˗ˌ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋˍʹˊʾ˖˄Σ ʱ˂˂˖˄ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Τ  

ʁ ˔ˊˈ˄ˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰΣ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˁʰˍʱ рл - тл҈ ˋʶ ʻʶ˖ˊʹˍʽˁʺ 
ʶˊʴʰˋʾʰ ˁʰʽ ˁʰˍʱ ол - рл҈ ˋʶ ʰˋˁʺˋʶʽˌ ʺ ʶˊʴʰˋˍʺˊʽʰΦ ɶ ˁˎˊʽˈˍʶˊʹ ˃ʷʻˇʵˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶʾ˄ʰʽ ˇʽ 
ʵʽʰ˂ʷ˅ʶʽˌ ˃ʶ ˔ˊʺˋʹ ʵʽʰ˒ʰ˄ʶʽ˗˄ όǇƻǿŜǊ ǇƻƛƴǘύΦ ʅʶ ˉ˂ʺʻˇˌ ˃ʰʻʹ˃ʱˍ˖˄Σ ˁʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ 
ʵʽʱ˂ʶ˅ʹˌΣ ʵʽʶ˅ʱʴˇ˄ˍʰʽ ʵʽʰʵˊʰˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˃ʶ ˔ˊʺˋʹ ˋ˔ʶˍʽˁ˗˄ ˂ˇʴʽˋ˃ʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ 
ʷˍˋʽ ˗ˋˍʶ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˄ʰ ʷ˔ˇˎ˄ ʱ˃ʶˋʹ ʶˉʰ˒ʺ ˃ʶ ˍʽˌ ˉˊˇˌ ʶ˅ʷˍʰˋʹ ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ 
ɳˉʽˉˊˈˋʻʶˍʰΣ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˋʶ ˋʶʽˊʱ ʰˋˁʺˋʶ˖˄ ˁʰʽ 
ʶˊʴʰˋʽ˗˄Φ ʅʶ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˇ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ 
ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋʽ˗˄ ʺ ˁʰʽ ˉˊˇˈʵ˖˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰˉˇˊˊˈ˒ʹˋʹˌ 
ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʽˌ ˍʶ˂ʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ 
ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ ʅˍˇ ˍʷ˂ˇˌ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ ˇʽ ˒ˇʽˍʹˍʷˌ 
ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄Σ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˁʰʽ ʰ˄˗˄ˎ˃ʰΣ ˋʶ ʷ˄ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʶ˅ˈʵˇˎ όŜȄƛǘ 
ǉǳŜǎǘƛƻƴƴŀƛǊŜύ ˋˍˇ ˇˉˇʾˇ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ˋˎ˄ˇ˂ʽˁʱ ˍˇ ʃɾʅΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ʴʽʰ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˉʽʻʰ˄˗˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ˋˍˇ 
ˉˊˈʴˊʰ˃˃ʰΦ 

¶ ʃ˗ˌ ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʹ ˏ˂ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˏ˂ʹˌΤ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ 

ʵʽʰʵʽˁʰˋʾʰ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌΣ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

ɱʽʰ ˍˇ˄ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ʅ˔ˇ˂ʺˌ ʷˊ˔ʶˍʰʽ 
ˋʶ ˍʰˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˈ˂ˇˎˌ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˗ˋˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˎ˄ʷˊʴʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ 
˃ʰʻʹ˃ʱˍ˖˄ ˔˖ˊʾˌ ˈ˃˖ˌ ʶˉʽˁʱ˂ˎ˕ʹ ˍʹˌ ˏ˂ʹˌΦ 
ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʶˎʻˏ˄ʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ 

ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʾʵʽˇΣ ʷ˔ˇ˄ˍʰˌ ˒ˎˋʽˁʱ ˋʰ˄ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʹ˄ ˏ˂ʹ ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʽˋˍʶʾ ˋˍˇ˄ 
ʁʵʹʴˈ ʅˉˇˎʵ˗˄Φ ʁ ʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ ʶˉʽˁʰʽˊˇˉˇʽʶʾˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˃ʶ ʶˎʻˏ˄ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ 
ˉˊˇˋ˖ˉʽˁˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˉʱ˄ˍˇˍʶ ˎˉˈ˕ʹ ˍʽˌ ˈˉˇʽʶˌ ˋˎˋˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ʶˉʽ˂ʶ˔ʻʷ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ ˋˍʹ˄ 
ʰʽ˔˃ʺ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˇˎˌΣ ʹ ʵˇ˃ʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ ˃ʶ ˄ʷʶˌ ʷ˄˄ˇʽʶˌ 
ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˇ ʵʽʵʱˋˁˇ˄ˍʰˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ 
˃ʷˋ˖ ˍʹˌ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ɲʶ˂ˍʾˇˎ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ɾʰʻʹ˃ʱˍ˖˄ ˋˍˇ ˍʷ˂ˇˌ ˁʱʻʶ ʰˁʰʵʹ˃ʰʿˁˇˏ ʶ˅ʰ˃ʺ˄ˇˎ 
ˁʰʽ ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ˉʶˊʽˈʵˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄ ˋˍˇ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ ʰ˅ʽˇ˂ˇʴ˗˄ˍʰˌ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˔˖ˊʽˋˍʱΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ʴʾ˄ʶˍʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˁʰʽ 
ʰ˄˗˄ˎ˃ʰΣ ˃ʶ ˍʹ˄ ʰˊ˖ʴʺ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ˃ʹ˔ʰ˄ˇˊʴʱ˄˖ˋʹˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΦ 
ɲˏˇ ˒ˇˊʷˌ ˍˇ˄ ˔ˊˈ˄ˇΣ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˂ʰ˃ʲʱ˄ʶʽ ˎˉˈ˕ʹ ˍʰ ˋ˔ˈ˂ʽʰ ˍˈˋˇ ˍ˖˄ 

ʵʽʵʰˋˁˈ˄ˍ˖˄Σ ˈˋˇ ˁʰʽ ˍʽˌ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˗ˋˍʶ ˄ʰ ʶˉʰ˄ʶˁˍʽ˃ʺˋʶʽ 
ˁʰʽ ʰ˄ʰˉˊˇˋʰˊ˃ˈˋʶʽ ʰ˄ ˔ˊʶʽʰˋˍʶʾ ˍʹ˄ ˏ˂ʹ ˍ˖˄ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 
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¶ ɳ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃˈˋˇ ˂ʶʽˍˇˎˊʴʽˁˈ ʶʾ˄ʰʽΤ 

ɲʶ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

3.2.5 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

¶ ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽΣ ˁʰʽ ˋʶ ˉˇʽʰ ʷˁˍʰˋʹΣ ˉˇ˂˂ʰˉ˂ˇʾ όˋʶ ʶʾʵˇˌ ˁʰʽ ˔ˊˈ˄ˇύ ˍˊˈˉˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʃˇʽˇʽ ̀ ˎʴˁʶˁˊʽ˃ʷ˄ʰΤ 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˈˋˇ ʴˊʰˉˍʺ ʶ˅ʷˍʰˋʹ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΣ 
ˈˋˇ ˁʰʽ ʶˊʴʰˋʾʶˌ ˁʰʽ projects ˉˇˎ ʶˁˉˇ˄ˇˏ˄ˍʰʽ ʶʾˍʶ ʰˍˇ˃ʽˁʱ ʶʾˍʶ ˇ˃ʰʵʽˁʱ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ 
ʶ˅ʰ˃ʺ˄ˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʱˋˇˎ˄ ˔˖ˊʽˋˍʱ ˁʱʻʶ ˁˇ˃˃ʱˍʽ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ ʴʽʰ ˄ʰ ˉʱˊˇˎ˄ ˉˊˇʲʽʲʱˋʽ˃ˇ ʲʰʻ˃ˈΦ ʅˍˇ ʲʰʻ˃ˈ ˉˇˎ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʰˉˈ 
ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˁˇʽ˄ʱ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ˁʱʻʶ ʶˊʴʰˋʾʰ ˎˉˇʲʱ˂˂ʶˍʰʽ ́ ˂ʶˁˍˊˇ˄ʽˁʱ ˋˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰ elearning ̱ ˇˎ ˉʰ˄ʶˉʽˋˍʹ˃ʾˇˎΣ ʷˍˋʽ 
˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ˍʺˊʹˋʹ ˍ˖˄ ˉˊˇʻʶˋ˃ʽ˗˄ ˈˋˇ ˁʰʽ ʾˋʹ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ 
ˁʰʻʹʴʹˍʺ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎ ̩˒ˇʽˍʹˍʷˌΦ ɳˉʽˉˊˈˋʻʶˍʰ, ˇʽ ˒ˇʽˍʹˍʷˌ ʵˏ˄ʰ˄ˍʰʽ ˄ʰ ˉˊˇˋ˒ʶˏʴˇˎ˄ ˋˍˇ˄ 
ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄ ˁʰʽ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ʻʷ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˍˇˎˌ 
ʰ˒ˇˊˇˏ˄ ˁʰʽ ˋˍʰ ˇˉˇʾʰ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʵʶ˄ ʷˍˎ˔ʰ˄ ʾˋʹˌ ʺ ʵʾˁʰʽʹˌ ˃ʶˍʰ˔ʶʾˊʽˋʹˌΦ ɴ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ 
ˉʰˊʱʵʶʽʴ˃ʰ ʶʾ˄ʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˎˉˇʲˇ˂ʺˌ ʰʾˍʹˋʹˌ ʰ˄ʰʲʰʻ˃ˇ˂ˈʴʹˋʹˌ ʴˊʰˉˍˇˏ ʶ˅ʶˍʱˋʶ˖˄ ʺ 
ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ ˉʰˊʷ˔ʶˍʰʽ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ ɾˉˇˊˇˏ˄ ˄ʰ 
ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ ˋˍˇˎˌ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌΣ ˇʽ ˇˉˇʾˇʽ ʵʽʶ˄ʶˊʴˇˏ˄ ˍʰˁˍʽˁʱ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ 
ʵʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ˍˇˎˌ ɼˇˋ˃ʺˍˇˊʶˌ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ʻʷˍˇˎ˄ ˎˉˈ˕ʹ ˍʹˌ ʵʽˇʾˁʹˋʹˌ 
ˍʰ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ʰˉʰˋ˔ˇ˂ˇˏ˄ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ˄ ˇʵʹʴˈ 
ˋˉˇˎʵ˗˄ ˁʰʽ ˎˉˈˁʶʽˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ˃ˈ˄ˇ ˃ʶˍʱ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʃɱʅΦ ʃʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʷˍʰˋʹˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹΦ  

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˉˇʽʱ ʶʾ˄ʰʽ ʰˎˍʺΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˋˎ˄ʾˋˍʰˍʰʽ ˋˍʹ˄ ʰ˄ʰ˂ˎˍʽˁʺ 
ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ ʶ˃ˉʶʽˊʽˁ˗˄ ˁʰˍʰ˄ˇ˃˗˄ ˍ˖˄ ʲʰʻ˃ˇ˂ˇʴʽ˗˄ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˍˇ 
ˁʰˍʱ ˉˈˋˇ ˍʰ ˉˇˋˇˋˍʱ ʰˉˇˍˎ˔ʾʰˌΣ ʶˉʽˍˎ˔ʾʰˌ ˁʰʽ ʰˊʽˋˍʶʾʰˌ ʶʾ˄ʰʽ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ˁʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ 
ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʶ˄ˍˇˉʽˋˍʶʾ ʰˋˍˇ˔ʾʰΣ ʰ˄ʰʸʹˍˇˏ˄ˍʰʽ ˍʰ 
ʰʾˍʽʰ ʰˎˍʺˌ ˁʰʽ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˇʽ ˍˊʷ˔ˇˎˋʶˌ ʵʽʰˉʽˋˍ˖˃ʷ˄ʶˌ 
ʰˋˍˇ˔ʾʶˌ ˁʰʽ ʰˉˇ˒ʶˏʴˇ˄ˍʰʽ ˋˍˇ ˃ʷ˂˂ˇ˄Φ  

¶ ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʰˁˇ˂ˇˎʻʶʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΣ ˈˉ˖ˌ ˍʹ˄ 
ʲʰʻ˃ˇ˂ˇʴʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ 
ʶ˃ˉʾˉˍˇˎ˄ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍ˖˄ ʵʽˉ˂˖˃ʰˍʽˁ˗˄Φ ɳˉˇ˃ʷ˄˖ˌΣ ʶʾ˄ʰʽ ˉ˂ʺˊ˖ˌ ʵʽʰ˒ʰ˄ʺˌΦ 
ɮ˄ˍʾˋˍˇʽ˔ʰΣ ʹ ʶ˅ʷˍʰˋʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˋˍʹˊʾʸʶˍʰʽ ˍˈˋˇ ˋˍʹ˄ ʶˉʽˍˎ˔ʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ 
ʶ˄˗ˉʽˇ˄ ʶˉʽˍˊˇˉʺˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ʴˊʰˉˍˇˏ ˁʶʽ˃ʷ˄ˇˎΦ ʃˊʽ˄ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ 
ʶˊʴʰˋʾʰˌ ʴʾ˄ʶˍʰʽ ʷ˂ʶʴ˔ˇˌ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˊˇˎˋ˃ʱˍ˖˄ ˂ˇʴˇˁ˂ˇˉʺˌΦ 
ɳˉʽˉˊˈˋʻʶˍʰ ˁʰʻΩ ˈ˂ʹ ˍʹ˄ ˉʶˊʾˇʵˇ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ 
ˉˊˇʻʶˋ˃ʾʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ˎˉˇʲʱ˂ˇˎ˄ ʶ˄ʵʽʱ˃ʶˋʶˌ ʶˁʻʷˋʶʽˌ ˉˊˇˈʵˇˎ ˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˇˊʻʺ 
ˉˇˊʶʾʰ ˍˇˎˌΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΤ 

ɱʽʰ ˍʹ˄ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΣ ˎˉʱˊ˔ʶʽ ˉˊˈˍˎˉˇ ʷʴʴˊʰ˒ˇ ˍˇ ˇˉˇʾˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʰˉˈ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌ ʴʽʰ ˍʹ˄ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Σ ˈ˂ʰ ˍʰ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍˈˋˇ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʶʴˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ 
ʃɱʅ ˁʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ˋ˔ˇ˂ʺˌΦ 

3.2.6 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 
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ʁʽ ˁˏˊʽʶˌ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽ ˍʰ ʵʾʵʰˁˍˊʰΣ ˇ ˍʰˁˍʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ˁʰʽ 
ˍˇ ʶʻ˄ʽˁˈ ˋˁʷ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʹ˃ˇˋʾ˖˄ ɳˉʶ˄ʵˏˋʶ˖˄ όʃɲɳύΦ 

¶ ʃ˗ˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɶ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ ˍʹ ˔ˊʹˋˍʺ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˉʹʴ˗˄ 
˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˉˇˎ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄Φ ɳˉʽˉˊˈˋʻʶˍʰΣ ˋʶ ˉʰ˂ʰʽˈˍʶˊʶˌ ʰ˂˂ʰʴʷˌ ˍˇˎ 
ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Σ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˋˎ˄ʷˊʴʶʽʶˌ ˃ʶ ʱ˂˂ʰ ʃɾʅ ˋˍˇ ˔˗ˊˇ ˍʹˌ ɳ˄ʷˊʴʶʽʰˌ ˉˇˎ 
ˉˊˇˋ˒ʷˊʶʽ ʹ ʅ˔ˇ˂ʺ ˗ˋˍʶ ˄ʰ ˉʶˊʽˇˊʽˋˍʶʾ ˍˇ ˁˈˋˍˇˌ ˁʰʽ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰΦ ʆˇ 
ˉˊˈʴˊʰ˃˃ʰ ʰˉˈ ˍʹ ˂ʺ˅ʹ ˍˇˎ ʷˊʴˇˎ ɳʅʃɮ ˃ʷˋ˖ ˍˇˎ ˇˉˇʾˇˎ ˁʱ˂ˎˉˍʶ ˃ʷˊˇˌ ˍ˖˄ ʶ˅ˈʵ˖˄ ˍˇˎ όнлмрύΣ 
ˁʰ˂ˏˉˍʶʽ ˉ˂ʺˊ˖ˌ ˍʰ ʷ˅ˇʵʰ ˍˇˎ ʰˉˈ ˍʰ ʵʾʵʰˁˍˊʰΦ 

¶ ʃ˗ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˉˈˊˇʽ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ˉʰˊˇ˔ʺ ˎˉˇˍˊˇ˒ʽ˗˄ ό˃ʶ ˍʹ ˃ˇˊ˒ʺ ʰˉʰ˂˂ʰʴʺˌ ʵʽʵʱˁˍˊ˖˄ύΣ ˇʽ ˉˈˊˇʽ ˍ˖˄ ʃɾʅ 
ˁʰ˂ˏˉˍˇˎ˄ ˍˇ ˁˈˋˍˇˌ ˍʹˌ ˉʰˊˇ˔ʺˌ ʵʽˇʽˁʹˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ, ˁʰʻ˗ˌ ˁʰʽ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ʷˊʴˇˎ 
ʶˉʽˋˁʶˉˍ˗˄ ˁʰʻʹʴʹˍ˗˄Φ 

3.2.7 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ7 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʊɳɼ ʾʵˊˎˋʹˌ ˍˇˎ ʃɾʅΣ ʵʶˁˍˇʾ ʴʾ˄ˇ˄ˍʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˇʽ ˇˉˇʾˇʽ 
ˁʰ˂ˏˉˍˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΥ 

- ʅ˔ʶˍʽˁˈ ˉˍˎ˔ʾˇ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ 

- ɰʰʻ˃ˈ ʃˍˎ˔ʾˇˎ όˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ʰˉˈ ˍˇ ˇˉˇʾˇ ˉˊˇʷˊ˔ʶˍʰʽ ˇ 

ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇˌύ 

- ɮ˄ʰ˂ˎˍʽˁʺ ɰʰʻ˃ˇ˂ˇʴʾʰ 

- ʅˎˋˍʰˍʽˁʷˌ ɳˉʽˋˍˇ˂ʷˌ 

- ɯˊʽˋˍʹ ʴ˄˗ˋʹ ɮʴʴ˂ʽˁ˗˄ 

- ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˃ˉʶʽˊʾʰ 

- ʃʽʻʰ˄ʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰ 

ʁʽ ʰʽˍʺˋʶʽˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ о-˃ʶ˂ʺ ʶˉʽˍˊˇˉʺ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ɱʶ˄ʽˁʺ 
ʅˎ˄ʷ˂ʶˎˋʹ ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ʰʾˍʹˋʺˌ ˍˇˎ ˋʶ ˋˏ˄ˍˇ˃ˇ 
ˋ˔ʶˍʽˁʱ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɶ ʰˊ˃ˈʵʽʰ ʶˉʽˍˊˇˉʺ ʶ˂ʷʴ˔ʶʽ ˍʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˁʰʽ ˋˎ˄ˍʱˋˋʶʽ ˍʹ ˂ʾˋˍʰ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍˇʾ ˃ʶ ʰʽˍʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˈˍʰˋʺˌ ˍʹˌΦ ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ 
ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ʹ ʃɱʅ ʶʴˁˊʾ˄ʶʽ ˍʹ ˂ʾˋˍʰ ˃ʶ ˍˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˉˇˎ ʷʴʽ˄ʰ˄ ʵʶˁˍˇʾ ʴʽʰ ʶʴʴˊʰ˒ʺ 
ˁʰʽ ʰ˄ʰˊˍʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅ˔ˇ˂ʺˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ 
˒ˇʽˍʹˍ˗˄ ʵʶ˄ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽΣ ʰ˂˂ʱ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ 
ʰʽˍˇˏ˄ˍʰΦ  

¶ ɾʶ ˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌΤ 

ʆʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ʰˉˇʵˇ˔ʺ ʰʽˍʺˋʶ˖˄ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʽˌ 
ʰˁʰʵʹ˃ʰʿˁʷˌ ˍˇˎˌ ʶˉʽʵˈˋʶʽˌ ˋˍˇ ˉˊ˗ˍˇ ˉˍˎ˔ʾˇΦ ɳˉʽ˂ʷʴˇ˄ˍʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ˃ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ˉˊ˗ˍˇˎ 
ˉˍˎ˔ʾˇˎ ˁʰʽ ˃ʶ ˋˎ˄ʱ˒ʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˄ ˄ʰ 
ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄Φ ʃʷˊʰ˄ ˍ˖˄ ʰ˄˖ˍʷˊ˖Σ ˍʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ˄ ʱˊʽˋˍʹ 
ʴ˄˗ˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ˁʰʽ ˍʹ˄ ˎˉˇʲˇ˂ʺ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁ˗˄ ʴʽʰ ˍʹ˄ 
ʶ˅ʷˍʰˋʹ ˍ˖˄ ʰʽˍʺˋʶ˖˄ όʰ˄ʰ˂ˎˍʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰΣ ʵˏˇ ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌ ˁˍ˂ΦύΦ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˉˇʵˇ˔ʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ8  

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

 
7 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇ˄ ʃʾ˄ʰˁʰ пΦ  
8 ɶ ʶˊ˗ˍʹˋʹ ʰˎˍʺ ˃ˉˇˊʶʾ ˄ʰ ʰˉʰ˄ˍʹʻʶʾ ˃ʶ ʲʱˋʹ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗ˋʰˍʶ ˋˍˇ˄ ʃʾ˄ʰˁʰ пΦ 
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75% 40% 69,2% 28,6% 48,4% 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰΣ ˍʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɼʱʻʶ ʷˍˇˌΣ ʹ ˉˊˇˁʺˊˎ˅ʹ ˍˇˎ ʃɾʅ ˃ʶ ˍʰ ʰ˄ʰ˂ˎˍʽˁʱ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʰˊˍʱˍʰʽ ˋˍʹ˄ ˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅ ˁʰʽ ʰˉˇˋˍʷ˂˂ʶˍʶ ˋʶ ˈ˂ʰ ˍʰ ɮɳɹ ˍʹˌ ˔˗ˊʰˌ ˁʰʻ˗ˌ 
ˁʰʽ ˋʶ ˋ˔ʶˍʽˁʷˌ ʽˋˍˇˋʶ˂ʾʵʶˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˁʰʽ ˋˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʰˉˇˋˍˇ˂ʷˌ ˍ˖˄ 
˔˖ˊ˗˄ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˃ʶ ʶʽˋˊˇʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ ʆʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ 
ʶʽˋʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʶˉˇ˃ʷ˄˖ˌ ʴ˄˖ˋˍʱ ˁʰʽ ˉˊˇˋʲʱˋʽ˃ʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌΦ ʆʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ 
ʰʽˍˇˏ˄ˍʰΦ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ 
ˍʹ˄ ˏˉʰˊ˅ʹ ˅ʶˁʱʻʰˊ˖˄ ˁˊʽˍʹˊʾ˖˄ ʶˉʽ˂ˇʴʺˌ ˉˇˎ ʶˉʰ˄ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˃ʷˋ˖ о-˃ʶ˂ˇˏˌ ʶˉʽˍˊˇˉʺˌ ˉˇˎ 
ʷ˔ʶʽ ˇˊʾˋʶʽ ˍˇ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΦ 

3.2.8 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΤ ʅʶ ˉˇʽ ̌̄ ˇˋˇˋˍˈ Τ 

ʆˇ ʃɾʅ ʰˉˇˍʶ˂ʶʾ ˅ʶ˄ˈʴ˂˖ˋˋˇ ˉˊˈʴˊʰ˃˃ʰ ˃ʶ ˁˏˊʽˇ ˋˍˈ˔ˇ ˍʹ˄ ˉˊˇˋʷ˂ˁˎˋʹ ʰ˂˂ˇʵʰˉ˗˄ 
˒ˇʽˍʹˍ˗˄Φ ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌΣ ˍˇ ˉˇˋˇˋˍˈ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈ ˁˎ˃ʰʾ˄ʶˍʰʽ 
ʰˉˈ мл ʷ˖ˌ ˁʰʽ ол҈Φ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ όʰˉˈ˂ˎˍˇˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύΤ 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

0 (0%) 2 (22,22%) 0 (0,0%) 1 (16,7%) 2 (13,3%) 

¶ ʃˈˋʰ ˁʰʽ ˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ όˁʰʽύ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

ʂ˂ʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋˍʰ ʰʴʴ˂ʽˁʱΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʆˇ ɺʵˊˎ˃ʰ ʷ˔ʶʽ ˉˇ˂˂ʷˌ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΦ 
ʇˉʱˊ˔ʶʽ ʰ˄ʶˉʾˋʹ˃ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰʽ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˃ʷˋ˖ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʰʻʹ˃ʱˍ˖˄ ˍ˖˄ ʃɾʅ ʰˉˈ ɼʰʻʹʴʹˍʷˌ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄Φ ɮ˄ˍʾˋˍˇʽ˔ʰ ˎˉʱˊ˔ʶʽ ʶˉʾˋʹ˃ʹ 
ˋˎ ˄ʶˊʴʰˋʾʰ ˃ʷˋ˖ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ Erasmus h ˂˂ʱ ˁʰʽ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˍˇˎ DAAD.  

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽ̩ʁΤ 

ʅˍʰ ˉ˂ʰʾˋʽʰ ˍ˖˄ ʵʽʰˁˊʾˋʶ˖˄ ˍˇˎ ʃɾʅ ʶ˃ˉʾˉˍʶʽ ʹ ʵʹ˃ˇˋʾʶˎˋʹ ʶˊʴʰˋʽ˗˄ ˋʶ ʵʽʶʻ˄ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰ ˇʽ ˇˉˇʾʶˌ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʽˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʷˌ ʶˊʴʰˋʾʶˌ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄Σ ˇʽ ˇˉˇʾʶˌ ˁʰʽ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅΦ 
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3.2. ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄9 

3.2.1 ʆʾˍ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ζɳ˄ʶˊʴʶʽʰˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ɼˍʹˊʾ˖˄η όζEnergy Building Designηύ 

3.2.2 ʆ˃ʺ˃ʰˍʰ ˁʰʽ ɹʵˊˏ˃ʰˍʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ10 

ʆˇ ʶ˄ ˂ˈʴ˖ ʃɾʅ ˉˇˎ ˉˊˇˋ˒ʷˊʶˍʰʽ ʰˉˈ ˍˇ ˍ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ʵʶ˄ ʶʾ˄ʰʽ ˇˏˍʶ 
ʵʽʰˍ˃ʹ˃ʰˍʽˁˈ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʵʽʽʵˊˎ˃ʰˍʽˁˈΦ 

3.2.3 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ  ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɶ ˁʰˍʰʴˊʰ˒ʺ ˍˇˎ ʲʰʻ˃ˇˏ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˋˍˇˎˌ 
ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌ ʴʾ˄ʶˍʰʽ ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ʶˋ˖ˍʶˊʽˁʺˌ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ɼˏˊʽˇˌ ˁˊʽˍʺˌ ˍʹˌ ʶˉʽˍˎ˔ʾʰˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽΣ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄Σ ˁʰʽ ˇʽ ʾʵʽˇʽ ˇʽ ˒ ˇʽˍʹˍʷˌΣ ˇʽ 
ˇˉˇʾˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ ˃ʷˋ˖ 
ˇˊʴʰ˄˖˃ʷ˄˖˄ ʵʽʰʵʽˁʰˋʽ˗˄Σ ˈˉ˖ˌ ˍʰˁˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ʶˁˉˊˇˋ˗ˉˇˎ ˍˇˎˌΣ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˁʱʻʶ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ 
ʶ˅ʰ˃ʺ˄ˇˎΣ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ˈʵˇˎ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰˍʱ ˍˇ ˍʷ˂ˇˌ ˍ˖˄ 
ˋˉˇˎʵ˗˄ ˍˇˎˌ ˁ˂ˉΦ  
ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ˍʰˁˍʽˁʺˌ ˁʰʽ ˉʶˊʽˇʵʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˃ʶ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˁˊʽˍʺˊʽʰΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ 
ˁʱʻʶ ˔ˊˈ˄ˇ ʶˍʺˋʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʶ˄ ˂ˈʴ˖ ʵʽʰʵʽˁʰˋʾʰˌ ˁʱʻʶ ʅ˔ˇ˂ʺ ˇ˒ʶʾ˂ʶʽ ˄ʰ 
ˎˉˇʲʱ˂ʶʽ ˍʹ˄ ɳˍʺˋʽʰ ɳˋ˖ˍʶˊʽˁʺ ɴˁʻʶˋʺ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ɮˉˇʴˊʰ˒ʽˁˈ ɲʶ˂ˍʾˇ ʅ˔ˇ˂ʺˌΣ ʲʱˋʶʽ 
ʃˊˈˍˎˉ˖˄ ʅ˔ʹ˃ʱˍ˖˄ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰ ˋˍˇ ʃ˂ʹˊˇ˒ˇˊʽʰˁˈ ʅˏˋˍʹ˃ʰ ɲʽʰˋ˒ʱ˂ʽˋʹˌ 
ʃˇʽˈˍʹˍʰˌΦ ʃʰˊʱ˂˂ʹ˂ʰ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂˂ʶʽ ɲʶ˂ˍʾʰ ʃʶˊʽʴˊʰ˒ʺˌ 
ɾʰʻʺ˃ʰˍˇˌ όζ/ƻǳǊǎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ CƻǊƳǎηύ ˁʰʽ ɮˍˇ˃ʽˁʱ ɮˉˇʴˊʰ˒ʽˁʱ ɲʶ˂ˍʾʰ όζ¢ŜŀŎƘƛƴƎ {ǘŀŦŦ 5ŀǘŀ 
CƻǊƳǎηύΦ ʂˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʶ˄ʶˊʴʱ ˁʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱ ˋˍʹ 
ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ʃɾʅ ˃ʷˋ˖ ˍ˖˄ ʰˁˇ˂ˇˏʻ˖˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ˉʰˊˇ˔ʺˌ 
ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹˌ ˍˈˋˇ ʴʽʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋˉˇˎʵ˗˄ ˍˇˎˌΣ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ 
ʴʶ˄ʽˁˈˍʶˊʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ ˋˍˇ ɲʽʶʻ˄ʷˌ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ 
ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˉʰˊʱˋ˔ˇˎ˄ ʶˉʾˋʹ˃ʰ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍˇˎˌ ˃ʷˋ˖ ʵˇ˃ʹ˃ʷ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Υ ʰύ ˍ˖˄ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ όζ/ƻǳǊǎŜ 9Ǿŀƭǳŀǘƛƻƴ CƻǊƳǎηύ ˍʰ ˇˉˇʾʰ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ 
ʰ˄˗˄ˎ˃ʰ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇ ˁʰʽ ʲύ ˍˇˎ ɳˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ɳ˅ˈʵˇˎ όζ9Ȅƛǘ 
vǳŜǎǘƛƻƴƴŀƛǊŜηύ ˍˇ ˇˉˇʾˇ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ ʶˍʹˋʾ˖ˌ ˁʰʽ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ʹʻ˗ˊʰ 
ʶˊ˖ˍʺˋʶ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄Σ ʰ˂˂ʱ ˁʰʽ ʴʶ˄ʽˁ˗ˌ ˃ʶ ˍʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ 
ˁʰʽ ˍˇ ʾʵˊˎ˃ʰ ʴʶ˄ʽˁˈˍʶˊʰΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɮ˄ˍʾˋˍˇʽ˔ʰ ˉˇ˂ˏ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽ ˁʰʽ ˇʽ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ˍˇ ˇˉˇʾˇ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅΣ ˋˍˇ˄ ʶˍʺˋʽˇ ˇʵʹʴˈ 
ˋˉˇˎʵ˗˄Σ ʶ˄˗ ˋ˔ʶˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ʴʾ˄ˇ˄ˍʰʽ ˁʰʽ ˋʶ ʵʹ˃ˈˋʽʶˌ ʶˁʵʹ˂˗ˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ 
ʰˉˈ ˍˇ ʃɮɼɳɲɹʃʅΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʷʴ˔ʶˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ 
ˍ˖˄ ɳˍʺˋʽ˖˄ ɮ˅ʽˇ˂ˇʴʺˋʶ˖˄ ˍ˖˄ ʅ˔ˇ˂˗˄Σ ʰ˂˂ʱ ˁʰʽ ˃ʷˋ˖ ˍʹˌ ˉʶˊʽˇʵʽˁʺˌ όпʶˍˇˏˌύ ʵʽʰʵʽˁʰˋʾʰˌ 

 
9 ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˋˍˇ ʆ˃ʺ˃ʰ ˂ʶʽˍˇˎˊʴˇˏ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ ʹ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉˊʷˉʶʽ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ʴʽʰ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ʃɾʅΦ  
10 ʅˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ˈ˄ˇ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ ɲʽʰˍ˃ʹ˃ʰˍʽˁˇˏ ʺ ɲʽʽʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 
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ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ʹ ˇˉˇʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ɴˁʻʶˋʹˌ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ 
ˁʱʻʶ ʅ˔ˇ˂ʺˌ ˃ʶ ʰ˄ʰ˂ˎˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˁʱʻʶ ˉˊˈʴˊʰ˃˃ʰ ˁʰʽΣ ʶ˄ ˋˎ˄ʶ˔ʶʾʰΣ ˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰˉˈ ɳˉʽˍˊˇˉʺ ɮ˄ʶ˅ʱˊˍʹˍ˖˄ ɳ˅˖ˍʶˊʽˁ˗˄ ɳ˃ˉʶʽˊˇʴ˄˖˃ˈ˄˖˄Σ ʹ 
ˇˉˇʾʰ ˋˎ˄ˍʱˋˋʶʽ ɴˁʻʶˋʹ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌΦ ɳ˄ ˋˎ˄ʶ˔ʶʾʰΣ ʹ ʅ˔ˇ˂ʺ ʶ˄ˍˇˉʾʸʶʽ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˋˍʽˌ 
ˇˉˇʾʶˌ ʹ ɳˉʽˍˊˇˉʺ ʶˉʶˋʺ˃ʰ˄ʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ʺ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˁʰˍʰˊˍʾʸʶʽ ʅ˔ʷʵʽˇ ɲˊʱˋʹˌΣ ˍˇ 
ˇˉˇʾˇ ˎˉˇʲʱ˂˂ʶˍʰʽ ˋˍʹ ɲʽˇʽˁˇˏˋʰ ɳˉʽˍˊˇˉʺ ˉˊˇˌ ʷʴˁˊʽˋʹΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ 
ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ˋˍʹ˄ ɴˁʻʶˋʹ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˈ ˍʹ˄ ɳˉʽˍˊˇˉʺΦ 
ɳˉʽˉˊˇˋʻʷˍ˖ˌΣ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʷʴ˔ʶˍʰʽ ˁʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ 

ˎˉˇʲˇ˂ʺˌ ɲʶ˂ˍʾ˖˄ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ʹ ˇˉˇʾʰ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ 
ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ ʆʰ ʶ˄ ˂ˈʴ˖ ɲʶ˂ˍʾʰ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ʵˏˇ ˃ʷˊʹΥ ˋˍˇ ɾʷˊˇˌ ɮ-ʃʶˊʽʴˊʰ˒ʺΣ ˍˇ ˇˉˇʾˇ 
ʰˁˇ˂ˇˎʻʶʾ ˍˇ ʃˊˈˍˎˉˇ ʅ˔ʺ˃ʰ ˍˇˎ ʃʶˊʽʴˊʱ˃˃ʰˍˇˌ ɾʰʻʺ˃ʰˍˇˌ ˉˇˎ ʷ˔ʶʽ ʶˁʵˇʻʶʾ ʰˉˈ ˍʹ˄ ɮɲɹʃΣ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰ όˉΦ˔Φ ˃ʰʻʹˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˃ʷʻˇʵˇʽ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˒ˈˊˍˇˌ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ʶˉʾˉʶʵˇ ˋˍˇ ɳʻ˄ʽˁˈ ʃ˂ʰʾˋʽˇ ʃˊˇˋˈ˄ˍ˖˄ ˁˍ˂Φύ ˁʰʽ 
ˋˍˇ ɾʷˊˇˌ ɰ-ɮˉˇˍʾ˃ʹˋʹ ɾʰʻʺ˃ʰˍˇˌΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʸʹˍʶʾˍʰʽ ʰˉˈ 
ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ʻʷ˃ʰˍʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ όˉΦ˔Φ ˍˎ˔ˈ˄ ʶˉʽˁʰ˂ˏ˕ʶʽˌ 
ˏ˂ʹˌΣ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁˍ˂ΦύΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˋˍˇ ˖ˌ ʱ˄˖ ɾʷˊˇˌ ɻ ʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇˎˌ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ʶ˄ʵʶ˔ˈ˃ʶ˄ʶˌ ˉˊˇˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˔ˊʺˋʽ˃ʶˌ ˋʶ 
ˋ˔ʷˋʹ ˃ʶ ˍˇ ˃ʱʻʹ˃ʱ ˍˇˎˌΦ ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˍʰ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ 
ɮˉˇˍʾ˃ʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰΣ ˗ˋˍʶ ˇʽ ʁɾɳɮ ˁʰʽ ɳʁɮ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ˍ˖˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ 
ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄Σ ˈˋˇ ˁʰʽ ˋʶ ʶˉʾˉʶʵˇ ʅ˔ˇ˂˗˄Σ ˁʰʽ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˍˎ˔ˈ˄ 
ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˄ʰ ˂ʱʲˇˎ˄ ˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ ʲʶ˂ˍʽ˖ˍʽˁʷˌ ʵˊʱˋʶʽˌΣ ʶʾˍʶ ˋʶ 
ʶˉʾˉʶʵˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ ʅ˔ˇ˂ʺˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶʽˋʹʴʺˋʶʽˌ ˋˍʹ˄ ʃɱʅ ˍʹˌ 
ˇʽˁʶʾʰˌ ʅ˔ˇ˂ʺˌΦ 
ʅˍˇ ʃʰˊʱˊˍʹ˃ʰ ɰ ʵʾʵˇ˄ˍʰʽ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ ʴʽʰ ˍˇ 

ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-2022Σ ˍʰ ˇˉˇʾʰ ʶ˃˒ʰʾ˄ˇˎ˄ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Τ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁˇˏ ɼʷ˄ˍˊˇˎ 
ɲʽʶʻ˄˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄ ˍˇˎ ɲɹʃɮɳ όƘǘǘǇǎΥκκǿǿǿΦƛƘǳΦƎǊκǳŎƛǇǎκύΣ ˋˍˇ˄ ʁʵʹʴˈ ʅˉˇˎʵ˗˄ 
ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ˉˇˎ ʵʽʰ˄ʷ˃ʶˍʰʽ ˋˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˁʰʽ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌΣ 
˃ʷˋ̟ ʶʽʵʽˁ˗˄ ʶˁʵʹ˂˗ˋʶ˖˄-ˉʰˊˇˎˋʽʱˋʶ˖˄ ˁʰʽ ǇǊŜǎǎ-ŎƻƴŦŜǊŜƴŎŜΣ ˃ʷˋ˖ ˍ˖˄ Social Media 
(Facebook, LinkedInύ  ˁʰʽ ˍʷ˂ˇˌ ˃ʷˋ˖ ˍ˖˄ 9ŘǳŎŀǘƛƻƴŀƭ CŀƛǊǎ ˋˍʽˌ ˇˉˇʾʶˌ ˋˎ˃˃ʶˍʷ˔ʶʽ ˍˇ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ˍˇ ʶ˅˖ˍʶˊʽˁˈΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˈˋ˖˄ ʰˉʷˁˍʹˋʰ˄ ˍʾˍ˂ˇ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΤ 

ɶ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˉˇˊʶʾʰ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱ ʰˉˈ ˍˇ ɱˊʰ˒ʶʾˇ 
ɲʽʰˋˏ˄ʵʶˋʹˌ ˍˇˎ ʃɮɼɳɲɹʃʅ ˁʰʽ ˍʰ ˋˍʰˍʽˋˍʽˁʱ ʰˉˇˊˊˈ˒ʹˋʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˋˍʹ˄ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌ 
˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˋˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍˇˎ ʃɾʅΦ 

3.2.4 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺΣ ˍʹ ˋˎ˄ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ11 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ κ ʶʽʵʾˁʶˎˋʹˌ κ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ  

ʅˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ʃɾʅΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ мл ˍˊʽʰ˄ˍʱ˖ˊʰ ˃ʰʻʺ˃ʰˍʰΦ ʆˇ 
ˁʱʻʶ ˃ʱʻʹ˃ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с ECTSΦ ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ о ʰˉˇˍʶ˂ˇˏ˄ ˃ʰʻʺ˃ʰˍʰ ʶʽʵʾˁʶˎˋʹˌ 
όол҈ύ ˁʰʽ ˍʰ т όтл҈ύ ˃ʰʻʺ˃ʰˍʰ ˁʰˍʶˎʻˏ˄ˋʶ˖˄Φ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ κ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ κ 

˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

 
11 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇˎˌ ʃʾ˄ʰˁʶˌ моΦм ˁʰʽ моΦнΦ  
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ɮˉˈ ˍʰ ˋˎ˄ˇ˂ʽˁʱ мл ˃ʰʻʺ˃ʰˍʰΣ ˍʰ у ʶʾ˄ʰʽ ˎˉˇ˔ˊʶ˖ˍʽˁʱ όул҈ύ ˁʰʽ ˍʰ н ʶˉʽ˂ˇʴʺˌ όнл҈ύΦ  

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˉˇˋˇˋˍʽʰʾʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇʲʱʻˊˇˎΣ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ 

˃ʰʻʹ˃ʱˍ˖˄ ʴʶ˄ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ˃ʰʻʺ˃ʰˍʰ ʶʽʵʾˁʶˎˋʹˌ ˁʰʽ ˉˇʽʰ ˁʰˍʶˎʻˏ˄ˋʶ˖˄Φ 

ɳʽʵʾˁʶˎˋʹˌ 
Quantitative Methods 
Project Finance 
Project Management 

ɼʰˍʶˏʻˎ˄ˋʹˌ 

Energy Design for Buildings 
Heating, Ventilation and Air Conditioning (HVAC) 
Efficient Refurbishment of Buildings 
Building Integrated Renewable Energy Systems 
Building Energy Performance Simulation and 
Analysis 
ɳˉʽ˂ˇʴʺˌ м 
ɳˉʽ˂ˇʴʺˌ н 

¶ ʃ˗ˌ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋˍʹˊʾ˖˄Σ ʱ˂˂˖˄ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Τ  

ʁ ˔ˊˈ˄ˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰΣ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˁʰˍʱ рл - тл҈ ˋʶ ʻʶ˖ˊʹˍʽˁʺ 
ʶˊʴʰˋʾʰ ˁʰʽ ˁʰˍʱ ол - рл҈ ˋʶ ʰˋˁʺˋʶʽˌ ʺ ʶˊʴʰˋˍʺˊʽʰΦ ɶ ˁˎˊʽˈˍʶˊʹ ˃ʷʻˇʵˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶʾ˄ʰʽ ˇʽ 
ʵʽʰ˂ʷ˅ʶʽˌ ˃ʶ ˔ˊʺˋʹ ʵʽʰ˒ʰ˄ʶʽ˗˄ όǇƻǿŜǊ ǇƻƛƴǘύΦ ʅʶ ˉ˂ʺʻˇˌ ˃ʰʻʹ˃ʱˍ˖˄Σ ˁʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ 
ʵʽʱ˂ʶ˅ʹˌΣ ʵʽʶ˅ʱʴˇ˄ˍʰʽ ʵʽʰʵˊʰˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˃ʶ ˔ˊʺˋʹ ˋ˔ʶˍʽˁ˗˄ ˂ˇʴʽˋ˃ʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ 
ʷˍˋʽ ˗ˋˍʶ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˄ʰ ʷ˔ˇˎ˄ ʱ˃ʶˋʹ ʶˉʰ˒ʺ ˃ʶ ˍʽˌ ˉˊˇˌ ʶ˅ʷˍʰˋʹ ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ 
ɳˉʽˉˊˈˋʻʶˍʰΣ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˋʶ ˋʶʽˊʱ ʰˋˁʺˋʶ˖˄ ˁʰʽ 
ʶˊʴʰˋʽ˗˄Φ ʅʶ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˇ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ 
ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋʽ˗˄ ʺ ˁʰʽ ˉˊˇˈʵ˖˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰˉˇˊˊˈ˒ʹˋʹˌ 
ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʽˌ ˍʶ˂ʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ 
ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ ʅˍˇ ˍʷ˂ˇˌ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ ˇʽ ˒ˇʽˍʹˍʷˌ 
ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄Σ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˁʰʽ ʰ˄˗˄ˎ˃ʰΣ ˋʶ ʷ˄ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʶ˅ˈʵˇˎ όŜȄƛǘ 
ǉǳŜǎǘƛƻƴƴŀƛǊŜύ ˋˍˇ ˇˉˇʾˇ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ˋˎ˄ˇ˂ʽˁʱ ˍˇ ʃɾʅΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ 
ʶˊ˖̱́ ˃ʰˍˇ˂ˇʴʾ˖˄ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ʴʽʰ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˉʽʻʰ˄˗˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ˋˍˇ 
ˉˊˈʴˊʰ˃˃ʰΦ 

¶ ʃ˗ˌ ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʹ ˏ˂ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˏ˂ʹˌΤ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ 

ʵʽʰʵʽˁʰˋʾʰ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌΣ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

ɱʽʰ ˍˇ˄ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ʅ˔ˇ˂ʺˌ ʷˊ˔ʶˍʰʽ 
ˋʶ ˍʰˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˈ˂ˇˎˌ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˗ˋˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˎ˄ʷˊʴʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ 
˃ʰʻʹ˃ʱˍ˖˄ ˔˖ˊʾˌ ˈ˃˖ˌ ʶˉʽˁʱ˂ˎ˕ʹ ˍʹˌ ˏ˂ʹˌΦ 
ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʶˎʻˏ˄ʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ 

ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʾʵʽˇΣ ʷ˔ˇ˄ˍʰˌ ˒ˎˋʽˁʱ ˋʰ˄ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʹ˄ ˏ˂ʹ ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʽˋˍʶʾ ˋˍˇ˄ 
ʁʵʹʴˈ ʅˉˇˎʵ˗˄Φ ʁ ʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ ʶˉʽˁʰʽˊˇˉˇʽʶʾˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˃ʶ ʶˎʻˏ˄ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ 
ˉˊˇˋ˖ˉʽˁˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˉʱ˄ˍˇˍʶ ˎˉˈ˕ʹ ˍʽˌ ˈˉˇʽʶˌ ˋˎˋˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ʶˉʽ˂ʶ˔ʻʷ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ ˋˍʹ˄ 
ʰʽ˔˃ʺ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˇˎˌΣ ʹ ʵˇ˃ʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ ˃ʶ ˄ʷʶˌ ʷ˄˄ˇʽʶˌ 
ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˇ ʵʽʵʱˋˁˇ˄ˍʰˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ 
˃ʷˋ˖ ˍʹˌ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ɲʶ˂ˍʾˇˎ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ɾʰʻʹ˃ʱˍ˖˄ ˋˍˇ ˍʷ˂ˇˌ ˁʱʻʶ ʰˁʰʵʹ˃ʰʿˁˇˏ ʶ˅ʰ˃ʺ˄ˇˎ 
ˁʰʽ ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ˉʶˊʽˈʵˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄ ˋˍˇ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ ʰ˅ʽˇ˂ˇʴ˗˄ˍʰˌ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˔˖ˊʽˋˍʱΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ʴʾ˄ʶˍʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˁʰʽ 
ʰ˄˗˄ˎ˃ʰΣ ˃ʶ ˍʹ˄ ʰˊ˖ʴʺ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ˃ʹ˔ʰ˄ˇˊʴʱ˄˖ˋʹˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΦ 
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ɲˏˇ ˒ˇˊʷˌ ˍˇ˄ ˔ˊˈ˄ˇΣ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˂ʰ˃ʲʱ˄ʶʽ ˎˉˈ˕ʹ ˍʰ ˋ˔ˈ˂ʽʰ ˍˈˋˇ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Σ ˈˋˇ ˁʰʽ ˍʽˌ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˗ˋˍʶ ˄ʰ ʶˉʰ˄ʶˁˍʽ˃ʺˋʶʽ 
ˁʰʽ ʰ˄ʰˉˊˇˋʰˊ˃ˈˋʶʽ ʰ˄ ˔ˊʶʽʰˋˍʶʾ ˍʹ˄ ˏ˂ʹ ˍ˖˄ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

¶ ɳ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃˈˋˇ ˂ʶʽˍˇˎˊʴʽˁˈ ʶʾ˄ʰʽΤ 

ɲʶ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

3.2.5 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

¶ ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽΣ ˁʰʽ ˋʶ ˉˇʽʰ ʷˁˍʰˋʹΣ ˉˇ˂˂ʰˉ˂ˇʾ όˋʶ ʶʾʵˇˌ ˁʰʽ ˔ˊˈ˄ˇύ ˍˊˈˉˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʃˇʽˇ ̔̀ ˎʴˁʶˁˊʽ˃ʷ˄ʰ; 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˈˋˇ ʴˊʰˉˍʺ ʶ˅ʷˍʰˋʹ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΣ 
ˈˋˇ ˁʰʽ ʶˊʴʰˋʾʶˌ ˁʰʽ projects ˉˇˎ ʶˁˉˇ˄ˇˏ˄ ʶʾˍʶ ʰˍˇ˃ʽˁʱ ʶʾˍʶ ˇ˃ʰʵʽˁʱ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ 
ʶ˅ʰ˃ʺ˄ˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʱˋˇˎ˄ ˔˖ˊʽˋˍʱ ˁʱʻʶ ˁˇ˃˃ʱˍʽ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ ʴʽʰ ˄ʰ ˉʱˊˇˎ˄ ˉˊˇʲʽʲʱˋʽ˃ˇ ʲʰʻ˃ˈΦ ʅˍˇ ʲʰʻ˃ˈ ˉˇˎ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʰˉˈ 
ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˁˇʽ˄ʱ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ˁʱʻʶ ʶˊʴʰˋʾʰ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˋˍʹ ɱˊʰ˃˃ʰˍʶʾʰ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ 
ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ˍʺˊʹˋʹ ˍ˖˄ ˉˊˇʻʶˋ˃ʽ˗˄ ˈˋˇ ˁʰʽ ʾˋʹ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʻʹʴʹˍʺ 
ʴʽʰ ˈ˂ˇˎˌ ˍˇˎ ˒ˇʽˍʹˍʷˌΦ ɳˉʽˉˊˈˋʻʶˍʰ, ̌ ʽ ˒ˇʽˍʹˍʷˌ ʵˏ˄ʰ˄ˍʰʽ ˄ʰ ˉˊˇˋ˒ʶˏʴˇˎ˄ ˋˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄ ˁʰʽ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ʻʷ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˍˇˎˌ ʰ˒ˇˊˇˏ˄ ˁʰʽ 
ˋˍʰ ˇˉˇʾʰ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʵʶ˄ ʷˍˎ˔ʰ˄ ʾˋʹˌ ʺ ʵʾˁʰʽʹˌ ˃ʶˍʰ˔ʶʾˊʽˋʹˌΦ ɴ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˉʰˊʱʵʶʽʴ˃ʰ 
ʶʾ˄ʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˎˉˇʲˇ˂ʺˌ ʰʾˍʹˋʹˌ ʰ˄ʰʲʰʻ˃ˇ˂ˈʴʹˋʹˌ ʴˊʰˉˍˇˏ ʶ˅ʶˍʱˋʶ˖˄ ʺ ʵʽˉ˂˖˃ʰˍʽˁʺˌ 
ʶˊʴʰˋʾʰˌΣ ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ ˉʰˊʷ˔ʶˍʰʽ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ ɾˉˇˊˇˏ˄ ˄ʰ ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ 
ˋˍˇˎˌ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌΣ ˇʽ ˇˉˇʾˇʽ ʵʽʶ˄ʶˊʴˇˏ˄ ˍʰˁˍʽˁʱ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ʵʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ˍˇˎˌ ɼˇˋ˃ʺˍˇˊʶˌ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ʻʷˍˇˎ˄ ˎˉˈ˕ʹ ˍʹˌ ʵʽˇʾˁʹˋʹˌ ˍʰ ʸʹˍʺ˃ʰˍʰ 
ˉˇˎ ʰˉʰˋ˔ˇ˂ˇˏ˄ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˁʰʽ 
ˎˉˈˁʶʽˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ˃ˈ˄ˇ ˃ʶˍʱ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʃɱʅΦ ʁʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ 
ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʷˍʰˋʹˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹΦ  

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ʰˎˍʺΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˋˎ˄ʾˋˍʰˍʰʽ ˋˍʹ˄ ʰ˄ʰ˂ˎˍʽˁʺ 
ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ ʶ˃ˉʶʽˊʽˁ˗˄ ˁʰˍʰ˄ˇ˃˗˄ ˍ˖˄ ʲʰʻ˃ˇ˂ˇʴʽ˗˄ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˍˇ 
ˁʰˍʱ ˉˈˋˇ ˍʰ ˉˇˋˇˋˍʱ ʰˉˇˍˎ˔ʾʰˌΣ ʶˉʽˍˎ˔ʾʰˌ ˁʰʽ ʰˊʽˋˍʶʾʰˌ ʶʾ˄ʰʽ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ˁʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ 
ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʶ˄ˍˇˉʽˋˍʶʾ ʰˋˍˇ˔ʾʰΣ ʰ˄ʰʸʹˍˇˏ˄ˍʰʽ ˍʰ 
ʰʾˍʽʰ ʰˎˍʺˌ ˁʰʽ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˇʽ ˍˊʷ˔ˇˎˋʶˌ ʵʽʰˉʽˋˍ˖˃ʷ˄ʶˌ 
ʰˋˍˇ˔ʾʶˌ ˁʰʽ ʰˉˇ˒ʶˏʴˇ˄ˍʰʽ ˋˍˇ ˃ʷ˂˂ˇ˄Φ  

¶ ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʰˁˇ˂ˇˎʻʶʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΣ ˈˉ˖ˌ ˍʹ˄ 
ʲʰʻ˃ˇ˂ˇʴʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ 
ʶ˃ˉʾˉˍˇˎ˄ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍ˖˄ ʵʽˉ˂˖˃ʰˍʽˁ˗˄Φ ɳˉˇ˃ʷ˄˖ˌΣ ʶʾ˄ʰʽ ˉ˂ʺˊ˖ˌ ʵʽʰ˒ʰ˄ʺˌΦ 
ɮ˄ˍʾˋˍˇʽ˔ʰΣ ʹ ʶ˅ʷˍʰˋʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˋˍʹˊʾʸʶˍʰʽ ˍˈˋˇ ˋˍʹ˄ ʶˉʽˍˎ˔ʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ 
ʶ˄˗ˉʽˇ˄ ʶˉʽˍˊˇˉʺˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ʴˊʰˉˍˇˏ ˁʶʽ˃ʷ˄ˇˎΦ ʃˊʽ˄ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ 
ʶˊʴʰˋʾʰˌ ʴʾ˄ʶˍʰʽ ʷ˂ʶʴ˔ˇˌ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˊˇˎˋ˃ʱˍ˖˄ ˂ˇʴˇˁ˂ˇˉʺˌΦ 
ɳˉʽˉˊˈˋʻʶˍʰ ˁʰʻΩ ˈ˂ʹ ˍʹ˄ ˉʶˊʾˇʵˇ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ 
ˉˊˇʻʶˋ˃ʾʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ˎˉˇʲʱ˂ˇˎ˄ ʶ˄ʵʽʱ˃ʶˋʶˌ ʶˁʻʷˋʶʽˌ ˉˊˇˈʵˇˎ ˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˇˊʻʺ 
ˉˇˊʶʾʰ ˍˇˎˌΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΤ 

ɱʽʰ ˍʹ˄ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΣ ˎˉʱˊ˔ʶʽ ˉˊˈˍˎˉˇ ʷʴʴˊʰ˒ˇ ˍˇ ˇˉˇʾˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʰˉˈ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌ ʴʽʰ ˍʹ˄ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Σ ˈ˂ʰ ˍʰ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍˈˋˇ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʶʴˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ 
ʃɱʅ ˁʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ˋ˔ˇ˂ʺˌΦ 
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3.2.6 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ʁʽ ˁˏˊʽʶˌ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽ ˍʰ ʵʾʵʰˁˍˊʰΣ ˇ ˍʰˁˍʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ˁʰʽ 
ˍˇ ʶʻ˄ʽˁˈ ˋˁʷ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʹ˃ˇˋʾ˖˄ ɳˉʶ˄ʵˏˋʶ˖˄ όʃɲɳύΦ 

¶ ʃ˗ˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɶ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ ˍʹ ˔ˊʹˋˍʺ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˉʹʴ˗˄ 
˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˉˇˎ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄Φ ɳˉʽˉˊˈˋʻʶˍʰΣ ˋʶ ˉʰ˂ʰʽˈˍʶˊʶˌ ʰ˂˂ʰʴʷˌ ˍˇˎ 
ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Σ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˋˎ˄ʷˊʴʶʽʶˌ ˃ʶ ʱ˂˂ʰ ʃɾʅ ˋˍˇ ˔˗ˊˇ ˍʹˌ ɳ˄ʷˊʴʶʽʰˌ ˉˇˎ 
ˉˊˇˋ˒ʷˊʶʽ ʹ ʅ˔ˇ˂ʺ ˗ˋˍʶ ˄ʰ ˉʶˊʽˇˊʽˋˍʶʾ ˍˇ ˁˈˋˍˇˌ ˁʰʽ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰΦ ʆˇ 
ˉˊˈʴˊʰ˃˃ʰ ʰˉˈ ˍʹ ˂ʺ˅ʹ ˍˇˎ ʷˊʴˇˎ ɳʅʃɮ ˃ʷˋ˖ ˍˇˎ ˇˉˇʾˇˎ ˁʱ˂ˎˉˍʶ ˃ʷˊˇˌ ˍ˖˄ ʶ˅ˈʵ˖˄ ˍˇˎ όнлмрύΣ 
ˁʰ˂ˏˉˍʶʽ ˉ˂ʺˊ˖ˌ ˍʰ ʷ˅ˇʵʰ ˍˇˎ ʰˉˈ ˍʰ ʵʾʵʰˁˍˊʰΦ 

¶ ʃ˗ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˉˈˊˇʽ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ˉʰˊˇ˔ʺ ˎˉˇˍˊˇ˒ʽ˗˄ ό˃ʶ ˍʹ ˃ˇˊ˒ʺ ʰˉʰ˂˂ʰʴʺˌ ʵʽʵʱˁˍˊ˖˄ύΣ ˇʽ ˉˈˊˇʽ ˍ˖˄ ʃɾʅ 
ˁʰ˂ˏˉˍˇˎ˄ ˍˇ ˁˈˋˍˇˌ ˍʹˌ ˉʰˊˇ˔ʺˌ ʵʽˇʽˁʹˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ʷˊʴˇˎ 
ʶˉʽˋˁʶˉˍ˗˄ ˁʰʻʹʴʹˍ˗˄Φ 

3.2.7 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ12 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʊɳɼ ʾʵˊˎˋʹˌ ˍˇˎ ʃɾʅΣ ʵʶˁˍˇʾ ʴʾ˄ˇ˄ˍʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˇʽ ˇˉˇʾˇʽ 
ˁʰ˂ˏˉˍˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΥ 

- ʅ˔ʶˍʽˁˈ ˉˍˎ˔ʾˇ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ 

- ɰʰʻ˃ˈ ʃˍˎ˔ʾˇˎ όˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ʰˉˈ ˍˇ ˇˉˇʾˇ ˉˊˇʷˊ˔ʶˍʰʽ ˇ 

ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇˌύ 

- ɮ˄ʰ˂ˎˍʽˁʺ ɰʰʻ˃ˇ˂ˇʴʾʰ 

- ʅˎˋˍʰˍʽˁʷˌ ɳˉʽˋˍˇ˂ʷˌ 

- ɯˊʽˋˍʹ ʴ˄˗ˋʹ ɮʴʴ˂ʽˁ˗˄ 

- ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˃ˉʶʽˊʾʰ 

- ʃʽʻʰ˄ʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰ 

ʁʽ ʰʽˍʺˋʶʽˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ о-˃ʶ˂ʺˌ ʶˉʽˍˊˇˉʺ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ɱʶ˄ʽˁʺ 
ʅˎ˄ʷ˂ʶˎˋʹ ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ʰʾˍʹˋʺˌ ˍˇˎ ˋʶ ˋˏ˄ˍˇ˃ˇ 
ˋ˔ʶˍʽˁʱ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɶ ʰˊ˃ˈʵʽʰ ʶˉʽˍˊˇˉʺ ʶ˂ʷʴ˔ʶʽ ˍʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˁʰʽ ˋˎ˄ˍʱˋˋʶʽ ˍʹ ˂ʾˋˍʰ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍˇʾ ˃ʶ ʰʽˍʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˈˍʰˋʺˌ ˍʹˌΦ ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ 
ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ʹ ʃɱʅ ʶʴˁˊʾ˄ʶʽ ˍʹ ˂ʾˋˍʰ ˃ʶ ˍˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˉˇˎ ʷʴʽ˄ʰ˄ ʵʶˁˍˇʾ ʴʽʰ ʶʴʴˊʰ˒ʺ 
ˁʰʽ ʰ˄ʰˊˍʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅ˔ˇ˂ʺˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ 
˒ˇʽˍʹˍ˗˄ ʵʶ˄ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽΣ ʰ˂˂ʱ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ 
ʰʽˍˇˏ˄ˍʰΦ  

¶ ɾʶ ˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌΤ 

ʆʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ʰˉˇʵˇ˔ʺ ʰʽˍʺˋʶ˖˄ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʽˌ 
ʰˁʰʵʹ˃ʰʿˁʷˌ ˍˇˎˌ ʶˉʽʵˈˋʶʽˌ ˋˍˇ ˉˊ˗ˍˇ ˉˍˎ˔ʾˇΦ ɳˉʽ˂ʷʴˇ˄ˍʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ˃ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ˉˊ˗ˍˇˎ 
ˉˍˎ˔ʾˇˎ ˁʰʽ ˃ʶ ˋˎ˄ʱ˒ʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˄ ˄ʰ 
ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄Φ ʃʷˊʰ˄ ˍ˖˄ ʰ˄˖ˍʷˊ˖Σ ˍʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ˄ ʱˊʽˋˍʹ 
ʴ˄˗ˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ˁʰʽ ˍʹ˄ ˎˉˇʲˇ˂ʺ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁ˗˄ ʴʽʰ ˍʹ˄ 
ʶ˅ʷˍʰˋʹ ˍ˖˄ ʰʽˍʺˋʶ˖˄ όʰ˄ʰ˂ˎˍʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰΣ ʵˏˇ ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌ ˁˍ˂ΦύΦ 

 
12 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇ˄ ʃʾ˄ʰˁʰ пΦ  
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¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˉˇʵˇ˔ʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ13  

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

100% 70% 66,7% 90,9% 42,9% 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ́  ʵʽʰʵʽˁʰˋʾʰΣ ˍʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɼʱʻʶ ʷˍˇˌΣ ʹ ˉˊˇˁʺˊˎ˅ʹ ˍˇˎ ʃɾʅ ˃ʶ ˍʰ ʰ˄ʰ˂ˎˍʽˁʱ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʰˊˍʱˍʰʽ ˋˍʹ˄ ˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅ ˁʰʽ ʰˉˇˋˍʷ˂˂ʶˍʶ ˋʶ ˈ˂ʰ ˍʰ ɮɳɹ ˍʹˌ ˔˗ˊʰˌ ˁʰʻ˗ˌ 
ˁʰʽ ˋʶ ˋ˔ʶˍʽˁʷˌ ʽˋˍˇˋʶ˂ʾʵʶˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˁʰʽ ˋˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʰˉˇˋˍˇ˂ʷˌ ˍ˖˄ 
˔˖ˊ˗˄ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˃ʶ ʶʽˋˊˇʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ ʆʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ 
ʶʽˋʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʶˉˇ˃ʷ˄˖ˌ ʴ˄˖ˋˍʱ ˁʰʽ ˉˊˇˋʲʱˋʽ˃ʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌΦ ʆʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ 
ʰʽˍˇˏ˄ˍʰΦ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ 
ˍʹ˄ ˏˉʰˊ˅ʹ ˅ʶˁʱʻʰˊ˖˄ ˁˊʽˍʹˊʾ˖˄ ʶˉʽ˂ˇʴʺˌ ˉˇˎ ʶˉʰ˄ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˃ʷˋ˖ о-˃ʶ˂ˇˏˌ ʶˉʽˍˊˇˉʺˌ ˉˇˎ 
ʷ˔ʶʽ ˇˊʾˋʶʽ ˍˇ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΦ 

3.2.8 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΤ ʅʶ ˉˇʽ ̌̄ ˇˋˇˋˍˈ Τ 

ʆˇ ʃɾʅ ʰˉˇˍʶ˂ʶʾ ˅ʶ˄ˈʴ˂˖ˋˋˇ ˉˊˈʴˊʰ˃˃ʰ ˃ʶ ˁˏˊʽˇ ˋˍˈ˔ˇ ˍʹ˄ ˉˊˇˋʷ˂ˁˎˋʹ ʰ˂˂ˇʵʰˉ˗˄ 
˒ˇʽˍʹˍ˗˄Φ ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌΣ ˍˇ ˉˇˋˇˋˍˈ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈ ˁˎ˃ʰʾ˄ʶˍʰʽ 
ʰˉˈ мл ʷ˖ˌ ˁʰʽ ол҈Φ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ όʰˉˈ˂ˎˍˇˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύΤ 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

3 (18,8%) 4 (33,33%) 3 (30,0%) 2 (20,0%) 2 (16,7%) 

¶ ʃˈˋʰ ˁʰʽ ˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ όˁʰʽύ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

ʂ˂ʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋˍʰ ʰʴʴ˂ʽˁʱΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʆˇ ɺʵˊˎ˃ʰ ʷ˔ʶʽ ˉˇ˂˂ʷˌ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΦ 
ʇˉʱˊ˔ʶʽ ʰ˄ʶˉʾˋʹ˃ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰʽ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˃ʷˋ˖ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʰʻʹ˃ʱˍ˖˄ ˍ˖˄ ʃɾʅ ʰˉˈ ɼʰʻʹʴʹˍʷˌ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄Φ ɮ˄ˍʾˋˍˇʽ˔ʰ ˎˉʱˊ˔ʶʽ ʶˉʾˋʹ˃ʹ 
ˋˎ˄ʶˊʴʰˋʾʰ ˃ʷˋ˖ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ Erasmus h ˂˂ʱ ˁʰʽ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˍˇˎ DAAD.  

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽ̩ʁΤ 

ʅˍʰ ˉ˂ʰʾˋʽʰ ˍ˖˄ ʵʽʰˁˊʾˋʶ˖˄ ˍˇˎ ʃɾʅ ʶ˃ˉʾˉˍʶʽ ʹ ʵʹ˃ˇˋʾʶˎˋʹ ʶˊʴʰˋʽ˗˄ ˋʶ ʵʽʶʻ˄ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰ ˇʽ ˇˉˇʾʶˌ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʽˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʷˌ ʶˊʴʰˋʾʶˌ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄Σ ˇʽ ˇˉˇʾʶˌ ˁʰʽ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅΦ 

 

 

 

  

 
13 ɶ ʶˊ˗ˍʹˋʹ ʰˎˍʺ ˃ˉˇˊʶʾ ˄ʰ ʰˉʰ˄ˍʹʻʶʾ ˃ʶ ʲʱˋʹ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗ˋʰˍʶ ˋˍˇ˄ ʃʾ˄ʰˁʰ пΦ 
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оΦнΦ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄14 

3.2.1 ʆʾˍ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ζɳ˄ʷˊʴʶʽʰ ˁʰʽ ʋˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁʺη όζEnergy and Financeηύ 

3.2.2 ʆ˃ʺ˃ʰˍʰ ˁʰʽ ɹʵˊˏ˃ʰˍʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ15 

ʆˇ ʶ˄ ˂ˈʴ˖ ʃɾʅ ˉˇˎ ˉˊˇˋ˒ʷˊʶˍʰʽ ʰˉˈ ˍˇ ˍ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ʵʶ˄ ʶʾ˄ʰʽ ˇˏˍʶ 
ʵʽʰˍ˃ʹ˃ʰˍʽˁˈ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʵʽʽʵˊˎ˃ʰˍʽˁˈΦ 

3.2.3 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ  ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɶ ˁʰˍʰʴˊʰ˒ʺ ˍˇˎ ʲʰʻ˃ˇˏ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˋˍˇˎˌ 
ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌ ʴʾ˄ʶˍʰʽ ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ʶˋ˖ˍʶˊʽˁʺˌ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ɼˏˊʽˇˌ ˁˊʽˍʺˌ ˍʹˌ ʶˉʽˍˎ˔ʾʰˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽΣ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄Σ ˁʰʽ ˇʽ ʾʵʽˇʽ ˇʽ ˒ ˇʽˍʹˍʷˌΣ ˇʽ 
ˇˉˇʾˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ ˃ʷˋ˖ 
ˇˊʴʰ˄˖˃ʷ˄˖˄ ʵʽʰʵʽˁʰˋʽ˗˄Σ ˈˉ˖ˌ ˍʰˁˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ʶˁˉˊˇˋ˗ˉˇˎ ˍˇˎˌΣ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˁʱʻʶ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ 
ʶ˅ʰ˃ʺ˄ˇˎΣ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ˈʵˇˎ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰˍʱ ˍˇ ˍʷ˂ˇˌ ˍ˖˄ 
ˋˉˇˎʵ˗˄ ˍˇˎˌ ˁ˂ˉΦ  
ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ˍʰˁˍʽˁʺˌ ˁʰʽ ˉʶˊʽˇʵʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˃ʶ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˁˊʽˍʺˊʽʰΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ 
ˁʱʻʶ ˔ˊˈ˄ˇ ʶˍʺˋʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʶ˄ ˂ˈʴ˖ ʵʽʰʵʽˁʰˋʾʰˌ ˁʱʻʶ ʅ˔ˇ˂ʺ ˇ˒ʶʾ˂ʶʽ ˄ʰ 
ˎˉˇʲʱ˂ʶʽ ˍʹ˄ ɳˍʺˋʽʰ ɳˋ˖ˍʶˊʽˁʺ ɴˁʻʶˋʺ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ɮˉˇʴˊʰ˒ʽˁˈ ɲʶ˂ˍʾˇ ʅ˔ˇ˂ʺˌΣ ʲʱˋʶʽ 
ʃˊˈˍˎˉ˖˄ ʅ˔ʹ˃ʱˍ˖˄ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰ ˋˍˇ ʃ˂ʹˊˇ˒ˇˊʽʰˁˈ ʅˏˋˍʹ˃ʰ ɲʽʰˋ˒ʱ˂ʽˋʹˌ 
ʃˇʽˈˍʹˍʰˌΦ ʃʰˊʱ˂˂ʹ˂ʰ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂˂ʶʽ ɲʶ˂ˍʾʰ ʃʶˊʽʴˊʰ˒ʺˌ 
ɾʰʻʺ˃ʰˍˇˌ όζ/ƻǳǊǎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ CƻǊƳǎηύ ˁʰʽ ɮˍˇ˃ʽˁʱ ɮˉˇʴˊʰ˒ʽˁʱ ɲʶ˂ˍʾʰ όζ¢ŜŀŎƘƛƴƎ {ǘŀŦŦ 5ŀǘŀ 
CƻǊƳǎηύΦ ʂˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʶ˄ʶˊʴʱ ˁʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱ ˋˍʹ 
ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ʃɾʅ ˃ʷˋ˖ ˍ˖˄ ʰˁˇ˂ˇˏʻ˖˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ˉʰˊˇ˔ʺˌ 
ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹˌ ˍˈˋˇ ʴʽʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋˉˇˎʵ˗˄ ˍˇˎˌΣ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ 
ʴʶ˄ʽˁˈˍʶˊʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ ˋˍˇ ɲʽʶʻ˄ʷˌ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ 
ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˉʰˊʱˋ˔ˇˎ˄ ʶˉʾˋʹ˃ʰ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍˇˎˌ ˃ʷˋ˖ ʵˇ˃ʹ˃ʷ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ˍʹˌ ɾʁɲɹʃ όζ/ƻǳǊǎŜ 9Ǿŀƭǳŀǘƛƻƴ CƻǊƳǎηύ ˍʰ ˇˉˇʾʰ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ 
ʰ˄˗˄ˎ˃ʰ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɮ˄ˍʾˋˍˇʽ˔ʰ ˉˇ˂ˏ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽ ˁʰʽ ˇʽ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ˍˇ ˇˉˇʾˇ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅΣ ˋˍˇ˄ ʶˍʺˋʽˇ ˇʵʹʴˈ 
ˋˉˇˎʵ˗˄Σ ʶ˄˗ ˋ˔ʶˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ʴʾ˄ˇ˄ˍʰʽ ˁʰʽ ˋʶ ʵʹ˃ˈˋʽʶˌ ʶˁʵʹ˂˗ˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ 
ʰˉˈ ˍˇ ʃɮɼɳɲɹʃʅΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʷʴ˔ʶˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ 
ˍ˖˄ ɳˍʺˋʽ˖˄ ɮ˅ʽˇ˂ˇʴʺˋʶ˖˄ ˍ˖˄ ʅ˔ˇ˂˗˄Σ ʰ˂˂ʱ ˁʰʽ ˃ʷˋ˖ ˍʹˌ ˉʶˊʽˇʵʽˁʺˌ όпʶˍˇˏˌύ ʵʽʰʵʽˁʰˋʾʰˌ 
ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ʹ ˇˉˇʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ɴˁʻʶˋʹˌ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ 
ˁʱʻʶ ʅ˔ˇ˂ʺˌ ˃ʶ ʰ˄ʰ˂ˎˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˁʱʻʶ ˉˊˈʴˊʰ˃˃ʰ ˁʰʽΣ ʶ˄ ˋˎ˄ʶ˔ʶʾʰΣ ˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰˉˈ ɳˉʽˍˊˇˉʺ ɮ˄ʶ˅ʱˊˍʹˍ˖˄ ɳ˅˖ˍʶˊʽˁ˗˄ ɳ˃ˉʶʽˊˇʴ˄˖˃ˈ˄˖˄Σ ʹ 

 
14 ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˋˍˇ ʆ˃ʺ˃ʰ ˂ʶʽˍˇˎˊʴˇˏ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ ʹ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉˊʷˉʶʽ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ʴʽʰ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ʃɾʅΦ  
15 ʅˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ˈ˄ˇ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ ɲʽʰˍ˃ʹ˃ʰˍʽˁˇˏ ʺ ɲʽʽʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 



 

ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ  ȷəŬŭ. ȰŰɞɡɠ 2019-2020                      

 

28 

ˇˉˇʾʰ ˋˎ˄ˍʱˋˋʶʽ ɴˁʻʶˋʹ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌΦ ɳ˄ ˋˎ˄ʶ˔ʶʾʰΣ ʹ ʅ˔ˇ˂ʺ ʶ˄ˍˇˉʾʸʶʽ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˋˍʽˌ 
ˇˉˇʾʶˌ ʹ ɳˉʽˍˊˇˉʺ ʶˉʶˋʺ˃ʰ˄ʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ʺ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˁʰˍʰˊˍʾʸʶʽ ʅ˔ʷʵʽˇ ɲˊʱˋʹˌΣ ˍˇ 
ˇˉˇʾˇ ˎˉˇʲʱ˂˂ʶˍʰʽ ˋˍʹ ɲʽˇʽˁˇˏˋʰ ɳˉʽˍˊˇˉʺ ˉˊˇˌ ʷʴˁˊʽˋʹΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ 
ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ˋˍʹ˄ ɴˁʻʶˋʹ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˈ ˍʹ˄ ɳˉʽˍˊˇˉʺΦ 
ɳˉʽˉˊˇˋʻʷˍ˖ˌΣ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʷʴ˔ʶˍʰʽ ˁʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ 

ˎˉˇʲˇ˂ʺˌ ɲʶ˂ˍʾ˖˄ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ʹ ˇˉˇʾʰ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ 
ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ ʆʰ ʶ˄ ˂ˈʴ˖ ɲʶ˂ˍʾʰ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ʵˏˇ ˃ʷˊʹΥ ˋˍˇ ɾʷˊˇˌ ɮ-ʃʶˊʽʴˊʰ˒ʺΣ ˍˇ ˇˉˇʾˇ 
ʰˁˇ˂ˇˎʻʶʾ ˍˇ ʃˊˈˍˎˉˇ ʅ˔ʺ˃ʰ ˍˇˎ ʃʶˊʽʴˊʱ˃˃ʰˍˇˌ ɾʰʻʺ˃ʰˍˇˌ ˉˇˎ ʷ˔ʶʽ ʶˁʵˇʻʶʾ ʰˉˈ ˍʹ˄ ɮɲɹʃΣ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰ όˉΦ˔Φ ˃ʰʻʹˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˃ʷʻˇʵˇʽ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˒ˈˊˍˇˌ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ʶˉʾˉʶʵˇ ˋˍˇ ɳʻ˄ʽˁˈ ʃ˂ʰʾˋʽˇ ʃˊˇˋˈ˄ˍ˖˄ ˁˍ˂Φύ ˁʰʽ 
ˋˍˇ ɾʷˊˇˌ ɰ-ɮˉˇˍʾ˃ʹˋʹ ɾʰʻʺ˃ʰˍˇˌΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʸʹˍʶʾˍʰʽ ʰˉˈ 
ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ʻʷ˃ʰˍʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ όˉΦ˔Φ ˍˎ˔ˈ˄ ʶˉʽˁʰ˂ˏ˕ʶʽˌ 
ˏ˂ʹˌΣ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁˍ˂ΦύΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˋˍˇ ˖ˌ ʱ˄˖ ɾʷˊˇˌ ɻ ʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇˎˌ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ʶ˄ʵʶ˔ˈ˃ʶ˄ʶˌ ˉˊˇˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˔ˊʺˋʽ˃ʶˌ ˋʶ 
ˋ˔ʷˋʹ ˃ʶ ˍˇ ˃ʱʻʹ˃ʱ ˍˇˎˌΦ ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˍʰ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ 
ɮˉˇˍʾ˃ʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰΣ ˗ˋˍʶ ˇʽ ʁɾɳɮ ˁʰʽ ɳʁɮ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ˍ˖˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ 
ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄Σ ˈˋˇ ˁʰʽ ˋʶ ʶˉʾˉʶʵˇ ʅ˔ˇ˂˗˄Σ ˁʰʽ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˍˎ˔ˈ˄ 
ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˄ʰ ˂ʱʲˇˎ˄ ˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ ʲʶ˂ˍʽ˖ˍʽˁʷˌ ʵˊʱˋʶʽˌΣ ʶʾˍʶ ˋʶ 
ʶˉʾˉʶʵˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ ʅ˔ˇ˂ʺˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶʽˋʹʴʺˋʶʽˌ ˋˍʹ˄ ʃɱʅ ˍʹˌ 
ˇʽˁʶʾʰˌ ʅ˔ˇ˂ʺˌΦ 
ʅˍˇ ʃʰˊʱˊˍʹ˃ʰ ɰ ʵʾʵˇ˄ˍʰʽ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ ʴʽʰ ˍˇ 

ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-2022Σ ˍʰ ˇˉˇʾʰ ʶ˃˒ʰʾ˄ˇˎ˄ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Τ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁˇˏ ɼʷ˄ˍˊˇˎ 
ɲʽʶʻ˄˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄ ˍˇˎ ɲɹʃɮɳ όƘǘǘǇǎΥκκǿǿǿΦƛƘǳΦƎǊκǳŎƛǇǎκύΣ ˋˍˇ˄ ʁʵʹʴˈ ʅˉˇˎʵ˗˄ 
ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ˉˇˎ ʵʽʰ˄ʷ˃ʶˍʰʽ ˋˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˁʰʽ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌΣ 
˃ʷˋ̟ ʶʽʵʽˁ˗˄ ʶˁʵʹ˂˗ˋʶ˖˄-ˉʰˊˇˎˋʽʱˋʶ˖˄ ˁʰʽ ǇǊŜǎǎ-ŎƻƴŦŜǊŜƴŎŜΣ ˃ʷˋ˖ ˍ˖˄ Social Media 
(Facebook, LinkedInύ  ˁʰʽ ˍʷ˂ˇˌ ˃ʷˋ˖ ˍ˖˄ 9ŘǳŎŀǘƛƻƴŀƭ CŀƛǊǎ ˋˍʽˌ ˇˉˇʾʶˌ ˋˎ˃˃ʶˍʷ˔ʶʽ ˍˇ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ˍˇ ʶ˅˖ˍʶˊʽˁˈΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˈˋ˖˄ ʰˉʷˁˍʹˋʰ˄ ˍʾˍ˂ˇ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΤ 

ɶ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˉˇˊʶʾʰ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱ ʰˉˈ ˍˇ ɱˊʰ˒ʶʾˇ 
ɲʽʰˋˏ˄ʵʶˋʹˌ ˍˇˎ ʃɮɼɳɲɹʃʅ ˁʰʽ ˍʰ ˋˍʰˍʽˋˍʽˁʱ ʰˉˇˊˊˈ˒ʹˋʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˋˍʹ˄ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌ 
˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˋˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍˇˎ ʃɾʅΦ 

3.2.4 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺΣ ˍʹ ˋˎ˄ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ16 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ κ ʶʽʵʾˁʶˎˋʹˌ κ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ  

ʅˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ʃɾʅΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ мл ˍˊʽʰ˄ˍʱ˖ˊʰ ˃ʰʻʺ˃ʰˍʰΦ ʆˇ 
ˁʱʻʶ ˃ʱʻʹ˃ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с ECTSΦ ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ о ʰˉˇˍʶ˂ˇˏ˄ ˃ʰʻʺ˃ʰˍʰ ʶʽʵʾˁʶˎˋʹˌ 
όол҈ύ ˁʰʽ ˍʰ т όтл҈ύ ˃ʰʻʺ˃ʰˍʰ ˁʰˍʶˎʻˏ˄ˋʶ˖˄Φ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ κ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ κ 

˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ɮˉˈ ˍʰ ˋˎ˄ˇ˂ʽˁʱ мл ˃ʰʻʺ˃ʰˍʰΣ ˍʰ у ʶʾ˄ʰʽ ˎˉˇ˔ˊʶ˖ˍʽˁʱ όул҈ύ ˁʰʽ ˍʰ н ʶˉʽ˂ˇʴʺˌ όнл҈ύΦ  

 
16 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇˎˌ ʃʾ˄ʰˁʶˌ моΦм ˁʰʽ моΦнΦ  
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¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˉˇˋˇˋˍʽʰʾʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇʲʱʻˊˇˎΣ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ 

˃ʰʻʹ˃ʱˍ˖˄ ʴʶ˄ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ˃ʰʻʺ˃ʰˍʰ ʶʽʵʾˁʶˎˋʹˌ ˁʰʽ ˉˇʽʰ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ Φ 

ɳʽʵʾˁʶˎˋʹˌ 
Quantitative Methods 
Project Finance 
Project Management 

ɼʰˍʶˏʻˎ˄ˋʹˌ 

Energy Systems Technology 
Environmental and Energy Economics 
Energy and Climate Change 
Financial Risk Management 
Financial Markets 
ɳˉʽ˂ˇʴʺˌ м 
ɳˉʽ˂ˇʴʺˌ н 

¶ ʃ˗ˌ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋˍʹˊʾ˖˄Σ ʱ˂˂˖˄ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Τ  

ʁ ˔ˊˈ˄ˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰΣ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˁʰˍʱ рл - тл҈ ˋʶ ʻʶ˖ˊʹˍʽˁʺ 
ʶˊʴʰˋʾʰ ˁʰʽ ˁʰˍʱ ол - рл҈ ˋʶ ʰˋˁʺˋʶʽˌ ʺ ʶˊʴʰˋˍʺˊʽʰΦ ɶ ˁˎˊʽˈˍʶˊʹ ˃ʷʻˇʵˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶʾ˄ʰʽ ˇʽ 
ʵʽʰ˂ʷ˅ʶʽˌ ˃ʶ ˔ˊʺˋʹ ʵʽʰ˒ʰ˄ʶʽ˗˄ όǇƻǿŜǊ ǇƻƛƴǘύΦ ʅʶ ˉ˂ʺʻˇˌ ˃ʰʻʹ˃ʱˍ˖˄Σ ˁʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ 
ʵʽʱ˂ʶ˅ʹˌΣ ʵʽʶ˅ʱʴˇ˄ˍʰʽ ʵʽʰʵˊʰˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˃ʶ ˔ˊʺˋʹ ˋ˔ʶˍʽˁ˗˄ ˂ˇʴʽˋ˃ʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ 
ʷˍˋʽ ˗ˋˍʶ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˄ʰ ʷ˔ˇˎ˄ ʱ˃ʶˋʹ ʶˉʰ˒ʺ ˃ʶ ˍʽˌ ˉˊˇˌ ʶ˅ʷˍʰˋʹ ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ 
ɳˉʽˉˊˈˋʻʶˍʰΣ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˋʶ ˋʶʽˊʱ ʰˋˁʺˋʶ˖˄ ˁʰʽ 
ʶˊʴʰˋʽ˗˄Φ ʅʶ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˇ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ 
ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋʽ˗˄ ʺ ˁʰʽ ˉˊˇˈʵ˖˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰˉˇˊˊˈ˒ʹˋʹˌ 
ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʽˌ ˍʶ˂ʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ 
ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ ʅˍˇ ˍʷ˂ˇˌ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ ˇʽ ˒ˇʽˍʹˍʷˌ 
ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄Σ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˁʰʽ ʰ˄˗˄ˎ˃ʰΣ ˋʶ ʷ˄ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʶ˅ˈʵˇˎ όŜȄƛǘ 
ǉǳŜǎǘƛƻƴƴŀƛǊŜύ ˋˍˇ ˇˉˇʾˇ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ˋˎ˄ˇ˂ʽˁʱ ˍˇ ʃɾʅΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ʴʽʰ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˉʽʻʰ˄˗˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ˋˍˇ 
ˉˊˈʴˊʰ˃˃ʰΦ  

¶ ʃ˗ˌ ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʹ ˏ˂ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˏ˂ʹˌΤ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ 

ʵʽʰʵʽˁʰˋʾʰ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌΣ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

ɱʽʰ ˍˇ˄ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ʅ˔ˇ˂ʺˌ ʷˊ˔ʶˍʰʽ 
ˋʶ ˍʰˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˈ˂ˇˎˌ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˗ˋˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˎ˄ʷˊʴʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ 
˃ʰʻʹ˃ʱˍ˖˄ ˔˖ˊʾˌ ˈ˃˖ˌ ʶˉʽˁʱ˂ˎ˕ʹ ˍʹˌ ˏ˂ʹˌΦ 
ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʶˎʻˏ˄ʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ 

ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʾʵʽˇΣ ʷ˔ˇ˄ˍʰˌ ˒ˎˋʽˁʱ ˋʰ˄ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʹ˄ ˏ˂ʹ ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʽˋˍʶʾ ˋˍˇ˄ 
ʁʵʹʴˈ ʅˉˇˎʵ˗˄Φ ʁ ʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ ʶˉʽˁʰʽˊˇˉˇʽʶʾˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˃ʶ ʶˎʻˏ˄ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ 
ˉˊˇˋ˖ˉʽˁˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˉʱ˄ˍˇˍʶ ˎˉˈ˕ʹ ˍʽˌ ˈˉˇʽʶˌ ˋˎˋˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ʶˉʽ˂ʶ˔ʻʷ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ ˋˍʹ˄ 
ʰʽ˔˃ʺ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˇˎˌΣ ʹ ʵˇ˃ʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ ˃ʶ ˄ʷʶˌ ʷ˄˄ˇʽʶˌ 
ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˇ ʵʽʵʱˋˁˇ˄ˍʰˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ 
˃ʷˋ˖ ˍʹˌ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ɲʶ˂ˍʾˇˎ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ɾʰʻʹ˃ʱˍ˖˄ ˋˍˇ ˍʷ˂ˇˌ ˁʱʻʶ ʰˁʰʵʹ˃ʰʿˁˇˏ ʶ˅ʰ˃ʺ˄ˇˎ 
ˁʰʽ ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ˉʶˊʽˈʵˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄ ˋˍˇ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ ʰ˅ʽˇ˂ˇʴ˗˄ˍʰˌ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˔˖ˊʽˋˍʱΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ʴʾ˄ʶˍʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˁʰʽ 
ʰ˄˗˄ˎ˃ʰΣ ˃ʶ ˍʹ˄ ʰˊ˖ʴʺ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ˃ʹ˔ʰ˄ˇˊʴʱ˄˖ˋʹˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΦ 
ɲˏˇ ˒ˇˊʷˌ ˍˇ˄ ˔ˊˈ˄ˇΣ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˂ʰ˃ʲʱ˄ʶʽ ˎˉˈ˕ʹ ˍʰ ˋ˔ˈ˂ʽʰ ˍˈˋˇ ˍ˖˄ 

ʵʽʵʰˋˁˈ˄ˍ˖˄Σ ˈˋˇ ˁʰʽ ˍʽˌ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˗ˋˍʶ ˄ʰ ʶˉʰ˄ʶˁˍʽ˃ʺˋʶʽ 
ˁʰʽ ʰ˄ʰˉˊˇˋʰˊ˃ˈˋʶʽ ʰ˄ ˔ˊʶʽʰˋˍʶʾ ˍʹ˄ ˏ˂ʹ ˍ˖˄ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 
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¶ ɳ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃˈˋˇ ˂ʶʽˍˇˎˊʴʽˁˈ ʶʾ˄ʰʽΤ 

ɲʶ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

3.2.5 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

¶ ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽΣ ˁʰʽ ˋʶ ˉˇʽʰ ʷˁˍʰˋʹΣ ˉˇ˂˂ʰˉ˂ˇʾ όˋʶ ʶʾʵˇˌ ˁʰʽ ˔ˊˈ˄ˇύ ˍˊˈˉˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʃˇʽˇʽ ̀ ˎʴˁʶˁˊʽ˃ʷ˄ʰ; 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˈˋˇ ʴˊʰˉˍʺ ʶ˅ʷˍʰˋʹ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΣ 
ˈˋˇ ˁʰʽ ʶˊʴʰˋʾʶˌ ˁʰʽ projects ˉˇˎ ʶˁˉˇ˄ˇˏ˄ ʶʾˍʶ ʰˍˇ˃ʽˁʱ ʶʾˍʶ ˇ˃ʰʵʽˁʱ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ 
ʶ˅ʰ˃ʺ˄ˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʱˋˇˎ˄ ˔˖ˊʽˋˍʱ ˁʱʻʶ ˁˇ˃˃ʱˍʽ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ ʴʽʰ ˄ʰ ˉʱˊˇˎ˄ ˉˊˇʲʽʲʱˋʽ˃ˇ ʲʰʻ˃ˈΦ ʅˍˇ ʲʰʻ˃ˈ ˉˇˎ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʰˉˈ 
ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˁˇʽ˄ʱ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ˁʱʻʶ ʶˊʴʰˋʾʰ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˋˍʹ ɱˊʰ˃˃ʰˍʶʾʰ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ 
ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ˍʺˊʹˋʹ ˍ˖˄ ˉˊˇʻʶˋ˃ʽ˗˄ ˈˋˇ ˁʰʽ ʾˋʹ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʻʹʴʹˍʺ 
ʴʽʰ ˈ˂ˇˎˌ ˍˇˎ ˒ˇʽˍʹˍʷˌΦ ɳˉʽˉˊˈˋʻʶˍʰ, ̌ ʽ ˒ˇʽˍʹˍʷˌ ʵˏ˄ʰ˄ˍʰʽ ˄ʰ ˉˊˇˋ˒ʶˏʴˇˎ˄ ˋˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄ ˁʰʽ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ʻʷ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˍˇˎˌ ʰ˒ˇˊˇˏ˄ ˁʰʽ 
ˋˍʰ ˇˉˇʾʰ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʵʶ˄ ʷˍˎ˔ʰ˄ ʾˋʹˌ ʺ ʵʾˁʰʽʹˌ ˃ʶˍʰ˔ʶʾˊʽˋʹˌΦ ɴ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˉʰˊʱʵʶʽʴ˃ʰ 
ʶʾ˄ʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˎˉˇʲˇ˂ʺˌ ʰʾˍʹˋʹˌ ʰ˄ʰʲʰʻ˃ˇ˂ˈʴʹˋʹˌ ʴˊʰˉˍˇˏ ʶ˅ʶˍʱˋʶ˖˄ ʺ ʵʽˉ˂˖˃ʰˍʽˁʺˌ 
ʶˊʴʰˋʾʰˌΣ ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ ˉʰˊʷ˔ʶˍʰʽ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ ɾˉˇˊˇˏ˄ ˄ʰ ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ 
ˋˍˇˎˌ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌΣ ˇʽ ˇˉˇʾˇʽ ʵʽʶ˄ʶˊʴˇˏ˄ ˍʰˁˍʽˁʱ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ʵʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ˍˇˎˌ ɼˇˋ˃ʺˍˇˊʶˌ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ʻʷˍˇˎ˄ ˎˉˈ˕ʹ ˍʹˌ ʵʽˇʾˁʹˋʹˌ ˍʰ ʸʹˍʺ˃ʰˍʰ 
ˉˇˎ ʰˉʰˋ˔ˇ˂ˇˏ˄ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˁʰʽ 
ˎˉˈˁʶʽˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ˃ˈ˄ˇ ˃ʶˍʱ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʃɱʅΦ ʁʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ 
ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʷˍʰˋʹˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹΦ  

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ʰˎˍʺΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˋˎ˄ʾˋˍʰˍʰʽ ˋˍʹ˄ ʰ˄ʰ˂ˎˍʽˁʺ 
ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ ʶ˃ˉʶʽˊʽˁ˗˄ ˁʰˍʰ˄ˇ˃˗˄ ˍ˖˄ ʲʰʻ˃ˇ˂ˇʴʽ˗˄ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˍˇ 
ˁʰˍʱ ˉˈˋˇ ˍʰ ˉˇˋˇˋˍʱ ʰˉˇˍˎ˔ʾʰˌΣ ʶˉʽˍˎ˔ʾʰˌ ˁʰʽ ʰˊʽˋˍʶʾʰˌ ʶʾ˄ʰʽ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ˁʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ 
ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʶ˄ˍˇˉʽˋˍʶʾ ʰˋˍˇ˔ʾʰΣ ʰ˄ʰʸʹˍˇˏ˄ˍʰʽ ˍʰ 
ʰʾˍʽʰ ʰˎˍʺˌ ˁʰʽ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˇʽ ˍˊʷ˔ˇˎˋʶˌ ʵʽʰˉʽˋˍ˖˃ʷ˄ʶˌ 
ʰˋˍˇ˔ʾʶˌ ˁʰʽ ʰˉˇ˒ʶˏʴˇ˄ˍʰʽ ˋˍˇ ˃ʷ˂˂ˇ˄Φ  

¶ ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʰˁˇ˂ˇˎʻʶʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΣ ˈˉ˖ˌ ˍʹ˄ 
ʲʰʻ˃ˇ˂ˇʴʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ 
ʶ˃ˉʾˉˍˇˎ˄ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍ˖˄ ʵʽˉ˂˖˃ʰˍʽˁ˗˄Φ ɳˉˇ˃ʷ˄˖ˌΣ ʶʾ˄ʰʽ ˉ˂ʺˊ˖ˌ ʵʽʰ˒ʰ˄ʺˌΦ 
ɮ˄ˍʾˋˍˇʽ˔ʰΣ ʹ ʶ˅ʷˍʰˋʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˋˍʹˊʾʸʶˍʰʽ ˍˈˋˇ ˋˍʹ˄ ʶˉʽˍˎ˔ʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ 
ʶ˄˗ˉʽˇ˄ ʶˉʽˍˊˇˉʺˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ʴˊʰˉˍˇˏ ˁʶʽ˃ʷ˄ˇˎΦ ʃˊʽ˄ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ 
ʶˊʴʰˋʾʰˌ ʴʾ˄ʶˍʰʽ ʷ˂ʶʴ˔ˇˌ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˊˇˎˋ˃ʱˍ˖˄ ˂ˇʴˇˁ˂ˇˉʺˌΦ 
ɳˉʽˉˊˈˋʻʶˍʰ ˁʰʻΩ ˈ˂ʹ ˍʹ˄ ˉʶˊʾˇʵˇ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ 
ˉˊˇʻʶˋ˃ʾʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ˎˉˇʲʱ˂ˇˎ˄ ʶ˄ʵʽʱ˃ʶˋʶˌ ʶˁʻʷˋʶʽˌ ˉˊˇˈʵˇˎ ˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˇˊʻʺ 
ˉˇˊʶʾʰ ˍˇˎˌΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΤ 

ɱʽʰ ˍʹ˄ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΣ ˎˉʱˊ˔ʶʽ ˉˊˈˍˎˉˇ ʷʴʴˊʰ˒ˇ ˍˇ ˇˉˇʾˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʰˉˈ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌ ʴʽʰ ˍʹ˄ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Σ ˈ˂ʰ ˍʰ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍˈˋˇ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʶʴˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ 
ʃɱʅ ˁʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ˋ˔ˇ˂ʺˌΦ 

3.2.6 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 
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ʁʽ ˁˏˊʽʶˌ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽ ˍʰ ʵʾʵʰˁˍˊʰΣ ˇ ˍʰˁˍʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ˁʰʽ 
ˍˇ ʶʻ˄ʽˁˈ ˋˁʷ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʹ˃ˇˋʾ˖˄ ɳˉʶ˄ʵˏˋʶ˖˄ όʃɲɳύΦ 

¶ ʃ˗ˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɶ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ ˍʹ ˔ˊʹˋˍʺ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˉʹʴ˗˄ 
˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˉˇˎ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄Φ ɳˉʽˉˊˈˋʻʶˍʰΣ ˋʶ ˉʰ˂ʰʽˈˍʶˊʶˌ ʰ˂˂ʰʴʷˌ ˍˇˎ 
ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Σ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˋˎ˄ʷˊʴʶʽʶˌ ˃ʶ ʱ˂˂ʰ ʃɾʅ ˋˍˇ ˔˗ˊˇ ˍʹˌ ɳ˄ʷˊʴʶʽʰˌ ˉˇˎ 
ˉˊˇˋ˒ʷˊʶʽ ʹ ʅ˔ˇ˂ʺ ˗ˋˍʶ ˄ʰ ˉʶˊʽˇˊʽˋˍʶʾ ˍˇ ˁˈˋˍˇˌ ˁʰʽ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰΦ ʆˇ 
ˉˊˈʴˊʰ˃˃ʰ ʰˉˈ ˍʹ ˂ʺ˅ʹ ˍˇˎ ʷˊʴˇˎ ɳʅʃɮ ˃ʷˋ˖ ˍˇˎ ˇˉˇʾˇˎ ˁʱ˂ˎˉˍʶ ˃ʷˊˇˌ ˍ˖˄ ʶ˅ˈʵ˖˄ ˍˇˎ όнлмрύΣ 
ˁʰ˂ˏˉˍʶʽ ˉ˂ʺˊ˖ˌ ˍʰ ʷ˅ˇʵʰ ˍˇˎ ʰˉˈ ˍʰ ʵʾʵʰˁˍˊʰΦ 

¶ ʃ˗ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˉˈˊˇʽ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ˉʰˊˇ˔ʺ ˎˉˇˍˊˇ˒ʽ˗˄ ό˃ʶ ˍʹ ˃ˇˊ˒ʺ ʰˉʰ˂˂ʰʴʺˌ ʵʽʵʱˁˍˊ˖˄ύΣ ˇʽ ˉˈˊˇʽ ˍ˖˄ ʃɾʅ 
ˁʰ˂ˏˉˍˇˎ˄ ˍˇ ˁˈˋˍˇˌ ˍʹˌ ˉʰˊˇ˔ʺˌ ʵʽˇʽˁʹˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ʷˊʴˇˎ 
ʶˉʽˋˁʶˉˍ˗˄ ˁʰʻʹʴʹˍ˗˄Φ 

3.2.7 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ17 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʊɳɼ ʾʵˊˎˋʹˌ ˍˇˎ ʃɾʅΣ ʵʶˁˍˇʾ ʴʾ˄ˇ˄ˍʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˇʽ ˇˉˇʾˇʽ 
ˁʰ˂ˏˉˍˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΥ 

- ʅ˔ʶˍʽˁˈ ˉˍˎ˔ʾˇ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ 

- ɰʰʻ˃ˈ ʃˍˎ˔ʾˇˎ όˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ʰˉˈ ˍˇ ˇˉˇʾˇ ˉˊˇʷˊ˔ʶˍʰʽ ˇ 

ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇˌύ 

- ɮ˄ʰ˂ˎˍʽˁʺ ɰʰʻ˃ˇ˂ˇʴʾʰ 

- ʅˎˋˍʰˍʽˁʷˌ ɳˉʽˋˍˇ˂ʷˌ 

- ɯˊʽˋˍʹ ʴ˄˗ˋʹ ɮʴʴ˂ʽˁ˗˄ 

- ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˃ˉʶʽˊʾʰ 

- ʃʽʻʰ˄ʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰ 

ʁʽ ʰʽˍʺˋʶʽˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ о-˃ʶ˂ʺˌ ʶˉʽˍˊˇˉʺ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ɱʶ˄ʽˁʺ 
ʅˎ˄ʷ˂ʶˎˋʹ ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ʰʾˍʹˋʺˌ ˍˇˎ ˋʶ ˋˏ˄ˍˇ˃ˇ 
ˋ˔ʶˍʽˁʱ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɶ ʰˊ˃ˈʵʽʰ ʶˉʽˍˊˇˉʺ ʶ˂ʷʴ˔ʶʽ ˍʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˁʰʽ ˋˎ˄ˍʱˋˋʶʽ ˍʹ ˂ʾˋˍʰ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍˇʾ ˃ʶ ʰʽˍʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˈˍʰˋʺˌ ˍʹˌΦ ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ 
ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ʹ ʃɱʅ ʶʴˁˊʾ˄ʶʽ ˍʹ ˂ʾˋˍʰ ˃ʶ ˍˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˉˇˎ ʷʴʽ˄ʰ˄ ʵʶˁˍˇʾ ʴʽʰ ʶʴʴˊʰ˒ʺ 
ˁʰʽ ʰ˄ʰˊˍʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅ˔ˇ˂ʺˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ 
˒ˇʽˍʹˍ˗˄ ʵʶ˄ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽΣ ʰ˂˂ʱ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ 
ʰʽˍˇˏ˄ˍʰΦ  

¶ ɾʶ ˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌΤ 

ʆʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ʰˉˇʵˇ˔ʺ ʰʽˍʺˋʶ˖˄ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʽˌ 
ʰˁʰʵʹ˃ʰʿˁʷˌ ˍˇˎˌ ʶˉʽʵˈˋʶʽˌ ˋˍˇ ˉˊ˗ˍˇ ˉˍˎ˔ʾˇΦ ɳˉʽ˂ʷʴˇ˄ˍʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ˃ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ˉˊ˗ˍˇˎ 
ˉˍˎ˔ʾˇˎ ˁʰʽ ˃ʶ ˋˎ˄ʱ˒ʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˄ ˄ʰ 
ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄Φ ʃʷˊʰ˄ ˍ˖˄ ʰ˄˖ˍʷˊ˖Σ ˍʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ˄ ʱˊʽˋˍʹ 
ʴ˄˗ˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ˁʰʽ ˍʹ˄ ˎˉˇʲˇ˂ʺ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁ˗˄ ʴʽʰ ˍʹ˄ 
ʶ˅ʷˍʰˋʹ ˍ˖˄ ʰʽˍʺˋʶ˖˄ όʰ˄ʰ˂ˎˍʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰΣ ʵˏˇ ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌ ˁˍ˂ΦύΦ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˉˇʵˇ˔ʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ18  

 

 
17 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇ˄ ʃʾ˄ʰˁʰ пΦ  
18 ɶ ʶˊ˗ˍʹˋʹ ʰˎˍʺ ˃ˉˇˊʶʾ ˄ʰ ʰˉʰ˄ˍʹʻʶʾ ˃ʶ ʲʱˋʹ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗ˋʰˍʶ ˋˍˇ˄ ʃʾ˄ʰˁʰ пΦ 
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ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

100% 87,50% 68,8% 61,1% 50,0% 42,3% 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰΣ ˍʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɼʱʻʶ ʷˍˇˌΣ ʹ ˉˊˇˁʺˊˎ˅ʹ ˍˇˎ ʃɾʅ ˃ʶ ˍʰ ʰ˄ʰ˂ˎˍʽˁʱ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʰˊˍʱˍʰʽ ˋˍʹ˄ ˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅ ˁʰʽ ʰˉˇˋˍʷ˂˂ʶˍʶ ˋʶ ˈ˂ʰ ˍʰ ɮɳɹ ˍʹˌ ˔˗ˊʰˌ ˁʰʻ˗ˌ 
ˁʰʽ ˋʶ ˋ˔ʶˍʽˁʷˌ ʽˋˍˇˋʶ˂ʾʵʶˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˁʰʽ ˋˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʰˉˇˋˍˇ˂ʷˌ ˍ˖˄ 
˔˖ˊ˗˄ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˃ʶ ʶʽˋˊˇʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ ʆʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ 
ʶʽˋʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʶˉˇ˃ʷ˄˖ˌ ʴ˄˖ˋˍʱ ˁʰʽ ˉˊˇˋʲʱˋʽ˃ʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌΦ ʆʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ 
ʰʽˍˇˏ˄ˍʰΦ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ 
ˍʹ˄ ˏˉʰˊ˅ʹ ˅ʶˁʱʻʰˊ˖˄ ˁˊʽˍʹˊʾ˖˄ ʶˉʽ˂ˇʴʺˌ ˉˇˎ ʶˉʰ˄ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˃ʷˋ˖ о-˃ʶ˂ˇˏˌ ʶˉʽˍˊˇˉʺˌ ˉˇˎ 
ʷ˔ʶʽ ˇˊʾˋʶʽ ˍˇ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΦ 

3.2.8 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΤ ʅʶ ˉˇʽ ̌̄ ˇˋˇˋˍˈ Τ 

ʆˇ ʃɾʅ ʰˉˇˍʶ˂ʶʾ ˅ʶ˄ˈʴ˂˖ˋˋˇ ˉˊˈʴˊʰ˃˃ʰ ˃ʶ ˁˏˊʽˇ ˋˍˈ˔ˇ ˍʹ˄ ˉˊˇˋʷ˂ˁˎˋʹ ʰ˂˂ˇʵʰˉ˗˄ 
˒ˇʽˍʹˍ˗˄Φ ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌΣ ˍˇ ˉˇˋˇˋˍˈ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈ ˁˎ˃ʰʾ˄ʶˍʰʽ 
ʰˉˈ мл ʷ˖ˌ ˁʰʽ ол҈Φ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ όʰˉˈ˂ˎˍˇˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύΤ 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

1 (7,14%) 3 (30%) 1 (9,1%) 3 (27,3%) 1 (14,3%) 

¶ ʃˈˋʰ ˁʰʽ ˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ όˁʰʽύ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

ʂ˂ʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋˍʰ ʰʴʴ˂ʽˁʱΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʆˇ ɺʵˊˎ˃ʰ ʷ˔ʶʽ ˉˇ˂˂ʷˌ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΦ 
ʇˉʱˊ˔ʶʽ ʰ˄ʶˉʾˋʹ˃ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰʽ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˃ʷˋ˖ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʰʻʹ˃ʱˍ˖˄ ˍ˖˄ ʃɾʅ ʰˉˈ ɼʰʻʹʴʹˍʷˌ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄Φ ɮ˄ˍʾˋˍˇʽ˔ʰ ˎˉʱˊ˔ʶʽ ʶˉʾˋʹ˃ʹ 
ˋˎ ˄ʶˊʴʰˋʾʰ ˃ʷˋ˖ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ Erasmus h ˂˂ʱ ˁʰʽ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˍˇˎ DAAD.  

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽ̩ʁΤ 

ʅˍʰ ˉ˂ʰʾˋʽʰ ˍ˖˄ ʵʽʰˁˊʾˋʶ˖˄ ˍˇˎ ʃɾʅ ʶ˃ˉʾˉˍʶʽ ʹ ʵʹ˃ˇˋʾʶˎˋʹ ʶˊʴʰˋʽ˗˄ ˋʶ ʵʽʶʻ˄ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰ ˇʽ ˇˉˇʾʶˌ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʽˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʷˌ ʶˊʴʰˋʾʶˌ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄Σ ˇʽ ˇˉˇʾʶˌ ˁʰʽ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅΦ 
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оΦнΦ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄19 

3.2.1 ʆʾˍ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ζʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɲʽʰ˔ʶʾˊʽˋʹ ˁʰʽ ɰʽ˖ˋʽ˃ˈˍʹˍʰ η όζEnvironmental Management & 
Sustainabilityηύ 

3.2.2 ʆ˃ʺ˃ʰˍʰ ˁʰʽ ɹʵˊˏ˃ʰˍʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ20 

ʆˇ ʶ˄ ˂ˈʴ˖ ʃɾʅ ˉˇˎ ˉˊˇˋ˒ʷˊʶˍʰʽ ʰˉˈ ˍˇ ˍ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ʵʶ˄ ʶʾ˄ʰʽ ˇˏˍʶ 
ʵʽʰˍ˃ʹ˃ʰˍʽˁˈ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʵʽʽʵˊˎ˃ʰˍʽˁˈΦ 

3.2.3 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ  ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɶ ˁʰˍʰʴˊʰ˒ʺ ˍˇˎ ʲʰʻ˃ˇˏ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˋˍˇˎˌ 
ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌ ʴʾ˄ʶˍʰʽ ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ʶˋ˖ˍʶˊʽˁʺˌ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ɼˏˊʽˇˌ ˁˊʽˍʺˌ ˍʹˌ ʶˉʽˍˎ˔ʾʰˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽΣ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄Σ ˁʰʽ ˇʽ ʾʵʽˇʽ ˇʽ ˒ ˇʽˍʹˍʷˌΣ ˇʽ 
ˇˉˇʾˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ ˃ʷˋ˖ 
ˇˊʴʰ˄˖˃ʷ˄˖˄ ʵʽʰʵʽˁʰˋʽ˗˄Σ ˈˉ˖ˌ ˍʰˁˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ʶˁˉˊˇˋ˗ˉˇˎ ˍˇˎˌΣ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˁʱʻʶ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ 
ʶ˅ʰ˃ʺ˄ˇˎΣ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ˈʵˇˎ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰˍʱ ˍˇ ˍʷ˂ˇˌ ˍ˖˄ 
ˋˉˇˎʵ˗˄ ˍˇˎˌ ˁ˂ˉΦ  
ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ˍʰˁˍʽˁʺˌ ˁʰʽ ˉʶˊʽˇʵʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˃ʶ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˁˊʽˍʺˊʽʰΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ 
ˁʱʻʶ ˔ˊˈ˄ˇ ʶˍʺˋʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʶ˄ ˂ˈʴ˖ ʵʽʰʵʽˁʰˋʾʰˌ ˁʱʻʶ ʅ˔ˇ˂ʺ ˇ˒ʶʾ˂ʶʽ ˄ʰ 
ˎˉˇʲʱ˂ʶʽ ˍʹ˄ ɳˍʺˋʽʰ ɳˋ˖ˍʶˊʽˁʺ ɴˁʻʶˋʺ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ɮˉˇʴˊʰ˒ʽˁˈ ɲʶ˂ˍʾˇ ʅ˔ˇ˂ʺˌΣ ʲʱˋʶʽ 
ʃˊˈˍˎˉ˖˄ ʅ˔ʹ˃ʱˍ˖˄ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰ ˋˍˇ ʃ˂ʹˊˇ˒ˇˊʽʰˁˈ ʅˏˋˍʹ˃ʰ ɲʽʰˋ˒ʱ˂ʽˋʹˌ 
ʃˇʽˈˍʹˍʰˌΦ ʃʰˊʱ˂˂ʹ˂ʰ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂˂ʶʽ ɲʶ˂ˍʾʰ ʃʶˊʽʴˊʰ˒ʺˌ 
ɾʰʻʺ˃ʰˍˇˌ όζ/ƻǳǊǎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ CƻǊƳǎηύ ˁʰʽ ɮˍˇ˃ʽˁʱ ɮˉˇʴˊʰ˒ʽˁʱ ɲʶ˂ˍʾʰ όζ¢ŜŀŎƘƛƴƎ {ǘŀŦŦ 5ŀǘŀ 
CƻǊƳǎηύΦ ʂˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʶ˄ʶˊʴʱ ˁʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱ ˋˍʹ 
ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ʃɾʅ ˃ʷˋ˖ ˍ˖˄ ʰˁˇ˂ˇˏʻ˖˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ˉʰˊˇ˔ʺˌ 
ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹˌ ˍˈˋˇ ʴʽʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋˉˇˎʵ˗˄ ˍˇˎˌΣ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ 
ʴʶ˄ʽˁˈˍʶˊʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ ˋˍˇ ɲʽʶʻ˄ʷˌ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΦ ʁʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˍʹ˄ ʶˎˁʰʽˊʾʰ 
˄ʰ ˉʰˊʱˋ˔ˇˎ˄ ʶˉʾˋʹ˃ʰ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍˇˎˌ ˃ʷˋ˖ ʵˇ˃ʹ˃ʷ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
˃ʰʻʹ˃ʱˍ˖˄ˍʹˌ ɾʁɲɹʃ όζ/ƻǳǊǎŜ 9Ǿŀƭǳŀǘƛƻƴ CƻǊƳǎηύ ˍʰ ˇˉˇʾʰ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ ʰ˄˗˄ˎ˃ʰ ʴʽʰ ˁʱʻʶ 
˃ʱʻʹ˃ʰ ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɮ˄ˍʾˋˍˇʽ˔ʰ ˉˇ˂ˏ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽ ˁʰʽ ˇʽ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ˍˇ ˇˉˇʾˇ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅΣ ˋˍˇ˄ ʶˍʺˋʽˇ ˇʵʹʴˈ 
ˋˉˇˎʵ˗˄Σ ʶ˄˗ ˋ˔ʶˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ʴʾ˄ˇ˄ˍʰʽ ˁʰʽ ˋʶ ʵʹ˃ˈˋʽʶˌ ʶˁʵʹ˂˗ˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ 
ʰˉˈ ˍˇ ʃɮɼɳɲɹʃʅΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʷʴ˔ʶˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ 
ˍ˖˄ ɳˍʺˋʽ˖˄ ɮ˅ʽˇ˂ˇʴʺˋʶ˖˄ ˍ˖˄ ʅ˔ˇ˂˗˄Σ ʰ˂˂ʱ ˁʰʽ ˃ʷˋ˖ ˍʹˌ ˉʶˊʽˇʵʽˁʺˌ όпʶˍˇˏˌύ ʵʽʰʵʽˁʰˋʾʰˌ 
ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ʹ ˇˉˇʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ɴˁʻʶˋʹˌ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ 
ˁʱʻʶ ʅ˔ˇ˂ʺˌ ˃ʶ ʰ˄ʰ˂ˎˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˁʱʻʶ ˉˊˈʴˊʰ˃˃ʰ ˁʰʽΣ ʶ˄ ˋˎ˄ʶ˔ʶʾʰΣ ˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ 

 
19 ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˋˍˇ ʆ˃ʺ˃ʰ ˂ʶʽˍˇˎˊʴˇˏ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ ʹ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉˊʷˉʶʽ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ʴʽʰ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ʃɾʅΦ  
20 ʅˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ˈ˄ˇ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ ɲʽʰˍ˃ʹ˃ʰˍʽˁˇˏ ʺ ɲʽʽʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 
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ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰˉˈ ɳˉʽˍˊˇˉʺ ɮ˄ʶ˅ʱˊˍʹˍ˖˄ ɳ˅˖ˍʶˊʽˁ˗˄ ɳ˃ˉʶʽˊˇʴ˄˖˃ˈ˄˖˄Σ ʹ 
ˇˉˇʾʰ ˋˎ˄ˍʱˋˋʶʽ ɴˁʻʶˋʹ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌΦ ɳ˄ ˋˎ˄ʶ˔ʶʾʰΣ ʹ ʅ˔ˇ˂ʺ ʶ˄ˍˇˉʾʸʶʽ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˋˍʽˌ 
ˇˉˇʾʶˌ ʹ ɳˉʽˍˊˇˉʺ ʶˉʶˋʺ˃ʰ˄ʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ʺ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˁʰˍʰˊˍʾʸʶʽ ʅ˔ʷʵʽˇ ɲˊʱˋʹˌΣ ˍˇ 
ˇˉˇʾˇ ˎˉˇʲʱ˂˂ʶˍʰʽ ˋˍʹ ɲʽˇʽˁˇˏˋʰ ɳˉʽˍˊˇˉʺ ˉˊˇˌ ʷʴˁˊʽˋʹΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ 
ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ˋˍʹ˄ ɴˁʻʶˋʹ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˈ ˍʹ˄ ɳˉʽˍˊˇˉʺΦ 
ɳˉʽˉˊˇˋʻʷˍ˖ˌΣ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʷʴ˔ʶˍʰʽ ˁʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ 

ˎˉˇʲˇ˂ʺˌ ɲʶ˂ˍʾ˖˄ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ʹ ˇˉˇʾʰ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ 
ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ ʆʰ ʶ˄ ˂ˈʴ˖ ɲʶ˂ˍʾʰ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ʵˏˇ ˃ʷˊʹΥ ˋˍˇ ɾʷˊˇˌ ɮ-ʃʶˊʽʴˊʰ˒ʺΣ ˍˇ ˇˉˇʾˇ 
ʰˁˇ˂ˇˎʻʶʾ ˍˇ ʃˊˈˍˎˉˇ ʅ˔ʺ˃ʰ ˍˇˎ ʃʶˊʽʴˊʱ˃˃ʰˍˇˌ ɾʰʻʺ˃ʰˍˇˌ ˉˇˎ ʷ˔ʶʽ ʶˁʵˇʻʶʾ ʰˉˈ ˍʹ˄ ɮɲɹʃΣ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰ όˉΦ˔Φ ˃ʰʻʹˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˃ʷʻˇʵˇʽ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˒ˈˊˍˇˌ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ʶˉʾˉʶʵˇ ˋˍˇ ɳʻ˄ʽˁˈ ʃ˂ʰʾˋʽˇ ʃˊˇˋˈ˄ˍ˖˄ ˁˍ˂Φύ ˁʰʽ 
ˋˍˇ ɾʷˊˇˌ ɰ-ɮˉˇˍʾ˃ʹˋʹ ɾʰʻʺ˃ʰˍˇˌΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʸʹˍʶʾˍʰʽ ʰˉˈ 
ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ʻʷ˃ʰˍʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ όˉΦ˔Φ ˍˎ˔ˈ˄ ʶˉʽˁʰ˂ˏ˕ʶʽˌ 
ˏ˂ʹˌΣ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁˍ˂ΦύΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˋˍˇ ˖ˌ ʱ˄˖ ɾʷˊˇˌ ɻ ʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇˎˌ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ʶ˄ʵʶ˔ˈ˃ʶ˄ʶˌ ˉˊˇˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˔ˊʺˋʽ˃ʶˌ ˋʶ 
ˋ˔ʷˋʹ ˃ʶ ˍˇ ˃ʱʻʹ˃ʱ ˍˇˎˌΦ ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˍʰ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ 
ɮˉˇˍʾ˃ʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰΣ ˗ˋˍʶ ˇʽ ʁɾɳɮ ˁʰʽ ɳʁɮ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ˍ˖˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ 
ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄Σ ˈˋˇ ˁʰʽ ˋʶ ʶˉʾˉʶʵˇ ʅ˔ˇ˂˗˄Σ ˁʰʽ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˍˎ˔ˈ˄ 
ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˄ʰ ˂ʱʲˇˎ˄ ˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ ʲʶ˂ˍʽ˖ˍʽˁʷˌ ʵˊʱˋʶʽˌΣ ʶʾˍʶ ˋʶ 
ʶˉʾˉʶʵˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ ʅ˔ˇ˂ʺˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶʽˋʹʴʺˋʶʽˌ ˋˍʹ˄ ʃɱʅ ˍʹˌ 
ˇʽˁʶʾʰˌ ʅ˔ˇ˂ʺˌΦ 
ʅˍˇ ʃʰˊʱˊˍʹ˃ʰ ɰ ʵʾʵˇ˄ˍʰʽ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ ʴʽʰ ˍˇ 

ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-2022Σ ˍʰ ˇˉˇʾʰ ʶ˃˒ʰʾ˄ˇˎ˄ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Τ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁˇˏ ɼʷ˄ˍˊˇˎ 
ɲʽʶʻ˄˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄ ˍˇˎ ɲɹʃɮɳ όƘǘǘǇǎΥκκǿǿǿΦƛƘǳΦƎǊκǳŎƛǇǎκύΣ ˋˍˇ˄ ʁʵʹʴˈ ʅˉˇˎʵ˗˄ 
ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ˉˇˎ ʵʽʰ˄ʷ˃ʶˍʰʽ ˋˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˁʰʽ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌΣ 
˃ʷˋ̟ ʶʽʵʽˁ˗˄ ʶˁʵʹ˂˗ˋʶ˖˄-ˉʰˊˇˎˋʽʱˋʶ˖˄ ˁʰʽ ǇǊŜǎǎ-ŎƻƴŦŜǊŜƴŎŜΣ ˃ʷˋ˖ ˍ˖˄ Social Media 
(Facebook, LinkedInύ ˁʰʽ ˍʷ˂ˇˌ ˃ʷˋ˖ ˍ˖˄ 9ŘǳŎŀǘƛƻƴŀƭ CŀƛǊǎ ˋˍʽˌ ˇˉˇʾʶˌ ˋˎ˃˃ʶˍʷ˔ʶʽ ˍˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 
ˋˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ˍˇ ʶ˅˖ˍʶˊʽˁˈΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˈˋ˖˄ ʰˉʷˁˍʹˋʰ˄ ˍʾˍ˂ˇ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΤ 

ɶ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˉˇˊʶʾʰ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱ ʰˉˈ ˍˇ ɱˊʰ˒ʶʾˇ 
ɲʽʰˋˏ˄ʵʶˋʹˌ ˍˇˎ ʃɮɼɳɲɹʃʅ ˁʰʽ ˍʰ ˋˍʰˍʽˋˍʽˁʱ ʰˉˇˊˊˈ˒ʹˋʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˋˍʹ˄ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌ 
˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˋˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍˇˎ ʃɾʅΦ 

3.2.4 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺΣ ˍʹ ˋˎ˄ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ21 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ κ ʶʽʵʾˁʶˎˋʹˌ κ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ  

ʅˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ʃɾʅΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ мл ˍˊʽʰ˄ˍʱ˖ˊʰ ˃ʰʻʺ˃ʰˍʰΦ ʆˇ 
ˁʱʻʶ ˃ʱʻʹ˃ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с ECTSΦ ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ о ʰˉˇˍʶ˂ˇˏ˄ ˃ʰʻʺ˃ʰˍʰ ʶʽʵʾˁʶˎˋʹˌ 
όол҈ύ ˁʰʽ ˍʰ т όтл҈ύ ˃ʰʻʺ˃ʰˍʰ ˁʰˍʶˎʻˏ˄ˋʶ˖˄Φ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ κ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ κ 

˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ɮˉˈ ˍʰ ˋˎ˄ˇ˂ʽˁʱ мл ˃ʰʻʺ˃ʰˍʰΣ ˍʰ у ʶʾ˄ʰʽ ˎˉˇ˔ˊʶ˖ˍʽˁʱ όул҈ύ ˁʰʽ ˍʰ н ʶˉʽ˂ˇʴʺˌ όнл҈ύΦ  

 
21 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇˎˌ ʃʾ˄ʰˁʶˌ моΦм ˁʰʽ моΦнΦ  
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¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˉˇˋˇˋˍʽʰʾʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇʲʱʻˊˇˎΣ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ 

˃ʰʻʹ˃ʱˍ˖˄ ʴʶ˄ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ˃ʰʻʺ˃ʰˍʰ ʶʽʵʾˁʶˎˋʹˌ ˁʰʽ ˉˇʽʰ ˁʰˍʶˎʻˏ˄ˋʶ˖˄Φ 

ɳʽʵʾˁʶˎˋʹˌ 
Quantitative Methods 
Project Finance 
Project Management 

ɼʰˍʶˏʻˎ˄ˋʹˌ 

Environmental and Energy Economics 
Environmental Management Systems 
Energy and Climate Change 
Cost-Benefit Analysis 
Environmental Impact Assessment 
ɳˉʽ˂ˇʴʺˌ 1 
ɳˉʽ˂ˇʴʺˌ 2 

¶ ʃ˗ˌ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋˍʹˊʾ˖˄Σ ʱ˂˂˖˄ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Τ  

ʁ ˔ˊˈ˄ˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰΣ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˁʰˍʱ рл - тл҈ ˋʶ ʻʶ˖ˊʹˍʽˁʺ 
ʶˊʴʰˋʾʰ ˁʰʽ ˁʰˍʱ ол - рл҈ ˋʶ ʰˋˁʺˋʶʽˌ ʺ ʶˊʴʰˋˍʺˊʽʰΦ ɶ ˁˎˊʽˈˍʶˊʹ ˃ʷʻˇʵˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶʾ˄ʰʽ ˇʽ 
ʵʽʰ˂ʷ˅ʶʽˌ ˃ʶ ˔ˊʺˋʹ ʵʽʰ˒ʰ˄ʶʽ˗˄ όǇƻǿŜǊ ǇƻƛƴǘύΦ ʅʶ ˉ˂ʺʻˇˌ ˃ʰʻʹ˃ʱˍ˖˄Σ ˁʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ 
ʵʽʱ˂ʶ˅ʹˌΣ ʵʽʶ˅ʱʴˇ˄ˍʰʽ ʵʽʰʵˊʰˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˃ʶ ˔ˊʺˋʹ ˋ˔ʶˍʽˁ˗˄ ˂ˇʴʽˋ˃ʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ 
ʷˍˋʽ ˗ˋˍʶ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˄ʰ ʷ˔ˇˎ˄ ʱ˃ʶˋʹ ʶˉʰ˒ʺ ˃ʶ ˍʽˌ ˉˊˇˌ ʶ˅ʷˍʰˋʹ ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ 
ɳˉʽˉˊˈˋʻʶˍʰΣ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˋʶ ˋʶʽˊʱ ʰˋˁʺˋʶ˖˄ ˁʰʽ 
ʶˊʴʰˋʽ˗˄Φ ʅʶ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˇ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ 
ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋʽ˗˄ ʺ ˁʰʽ ˉˊˇˈʵ˖˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰˉˇˊˊˈ˒ʹˋʹˌ 
ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʽˌ ˍʶ˂ʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ 
ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ ʅˍˇ ˍʷ˂ˇˌ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ ˇʽ ˒ˇʽˍʹˍʷˌ 
ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄Σ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˁʰʽ ʰ˄˗˄ˎ˃ʰΣ ˋʶ ʷ˄ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʶ˅ˈʵˇˎ όŜȄƛǘ 
ǉǳŜǎǘƛƻƴƴŀƛǊŜύ ˋˍˇ ˇˉˇʾˇ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ˋˎ˄ˇ˂ʽˁʱ ˍˇ ʃɾʅΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ʴʽʰ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˉʽʻʰ˄˗˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ˋˍˇ 
ˉˊˈʴˊʰ˃˃ʰΦ 

¶ ʃ˗ˌ ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʹ ˏ˂ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˏ˂ʹˌΤ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ 

ʵʽʰʵʽˁʰˋʾʰ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌΣ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

ɱʽʰ ˍˇ˄ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ʅ˔ˇ˂ʺˌ ʷˊ˔ʶˍʰʽ 
ˋʶ ˍʰˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˈ˂ˇˎˌ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˗ˋˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˎ˄ʷˊʴʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ 
˃ʰʻʹ˃ʱˍ˖˄ ˔˖ˊʾˌ ˈ˃˖ˌ ʶˉʽˁʱ˂ˎ˕ʹ ˍʹˌ ˏ˂ʹˌΦ 
ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʶˎʻˏ˄ʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ 

ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʾʵʽˇΣ ʷ˔ˇ˄ˍʰˌ ˒ˎˋʽˁʱ ˋʰ˄ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʹ˄ ˏ˂ʹ ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʽˋˍʶʾ ˋˍˇ˄ 
ʁʵʹʴˈ ʅˉˇˎʵ˗˄Φ ʁ ʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ ʶˉʽˁʰʽˊˇˉˇʽʶʾˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˃ʶ ʶˎʻˏ˄ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ 
ˉˊˇˋ˖ˉʽˁˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˉʱ˄ˍˇˍʶ ˎˉˈ˕ʹ ˍʽˌ ˈˉˇʽʶˌ ˋˎˋˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ʶˉʽ˂ʶ˔ʻʷ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ ˋˍʹ˄ 
ʰʽ˔˃ʺ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˇˎˌΣ ʹ ʵˇ˃ʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ ˃ʶ ˄ʷʶˌ ʷ˄˄ˇʽʶˌ 
ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˇ ʵʽʵʱˋˁˇ˄ˍʰˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ 
˃ʷˋ˖ ˍʹˌ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ɲʶ˂ˍʾˇˎ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ɾʰʻʹ˃ʱˍ˖˄ ˋˍˇ ˍʷ˂ˇˌ ˁʱʻʶ ʰˁʰʵʹ˃ʰʿˁˇˏ ʶ˅ʰ˃ʺ˄ˇˎ 
ˁʰʽ ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ˉʶˊʽˈʵˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄ ˋˍˇ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ ʰ˅ʽˇ˂ˇʴ˗˄ˍʰˌ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˔˖ˊʽˋˍʱΦ ɶ ʵʽʰʵʽˁʰˋʾʰΦ 
ɲˏˇ ˒ˇˊʷˌ ˍˇ˄ ˔ˊˈ˄ˇΣ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˂ʰ˃ʲʱ˄ʶʽ ˎˉˈ˕ʹ ˍʰ ˋ˔ˈ˂ʽʰ ˍˈˋˇ ˍ˖˄ 

ʵʽʵʰˋˁˈ˄ˍ˖˄Σ ˈˋˇ ˁʰʽ ˍʽˌ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˗ˋˍʶ ˄ʰ ʶˉʰ˄ʶˁˍʽ˃ʺˋʶʽ 
ˁʰʽ ʰ˄ʰˉˊˇˋʰˊ˃ˈˋʶʽ ʰ˄ ˔ˊʶʽʰˋˍʶʾ ˍʹ˄ ˏ˂ʹ ˍ˖˄ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

¶ ɳ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ̄ ˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃˈˋˇ ˂ʶʽˍˇˎˊʴʽˁˈ ʶʾ˄ʰʽΤ 
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ɲʶ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

3.2.5 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

¶ ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽΣ ˁʰʽ ˋʶ ˉˇʽʰ ʷˁˍʰˋʹΣ ˉˇ˂˂ʰˉ˂ˇʾ όˋʶ ʶʾʵˇˌ ˁʰʽ ˔ˊˈ˄ˇύ ˍˊˈˉˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʃˇʽˇ ̔̀ ˎʴˁʶˁˊʽ˃ʷ˄ʰΤ 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˈˋˇ ʴˊʰˉˍʺ ʶ˅ʷˍʰˋʹ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΣ 
ˈˋˇ ˁʰʽ ʶˊʴʰˋʾʶˌ ˁʰʽ projects ˉˇˎ ʶˁˉˇ˄ˇˏ˄ ʶʾˍʶ ʰˍˇ˃ʽˁʱ ʶʾˍʶ ˇ˃ʰʵʽˁʱ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ 
ʶ˅ʰ˃ʺ˄ˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʱˋˇˎ˄ ˔˖ˊʽˋˍʱ ˁʱʻʶ ˁˇ˃˃ʱˍʽ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ ʴʽʰ ˄ʰ ˉʱˊˇˎ˄ ˉˊˇʲʽʲʱˋʽ˃ˇ ʲʰʻ˃ˈΦ ʅˍˇ ʲʰʻ˃ˈ ˉˇˎ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʰˉˈ 
ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˁˇʽ˄ʱ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ́  ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ˁʱʻʶ ʶˊʴʰˋʾʰ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˋˍʹ ɱˊʰ˃˃ʰˍʶʾʰ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ 
ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ˍʺˊʹˋʹ ˍ˖˄ ˉˊˇʻʶˋ˃ʽ˗˄ ˈˋˇ ˁʰʽ ʾˋʹ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʻʹʴʹˍʺ 
ʴʽʰ ˈ˂ˇˎˌ ˍˇˎ ˒ˇʽˍʹˍʷˌΦ ɳˉʽˉˊˈˋʻʶˍʰ, ̌ ʽ ˒ˇʽˍʹˍʷˌ ʵˏ˄ʰ˄ˍʰʽ ˄ʰ ˉˊˇˋ˒ʶˏʴˇˎ˄ ˋˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄ ˁʰʽ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ʻʷ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˍˇˎˌ ʰ˒ˇˊˇˏ˄ ˁʰʽ 
ˋˍʰ ˇˉˇʾʰ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʵʶ˄ ʷˍˎ˔ʰ˄ ʾˋʹˌ ʺ ʵʾˁʰʽʹˌ ˃ʶˍʰ˔ʶʾˊʽˋʹˌΦ ɴ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˉʰˊʱʵʶʽʴ˃ʰ 
ʶʾ˄ʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˎˉˇʲˇ˂ʺˌ ʰʾˍʹˋʹˌ ʰ˄ʰʲʰʻ˃ˇ˂ˈʴʹˋʹˌ ʴˊʰˉˍˇˏ ʶ˅ʶˍʱˋʶ˖˄ ʺ ʵʽˉ˂˖˃ʰˍʽˁʺˌ 
ʶˊʴʰˋʾʰˌΣ ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ ˉʰˊʷ˔ʶˍʰʽ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ ɾˉˇˊˇˏ˄ ˄ʰ ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ 
ˋˍˇˎˌ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌΣ ˇʽ ˇˉˇʾˇʽ ʵʽʶ˄ʶˊʴˇˏ˄ ˍʰˁˍʽˁʱ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ʵʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ˍˇˎˌ ɼˇˋ˃ʺˍˇˊʶˌ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ʻʷˍˇˎ˄ ˎˉˈ˕ʹ ˍʹˌ ʵʽˇʾˁʹˋʹˌ ˍʰ ʸʹˍʺ˃ʰˍʰ 
ˉˇˎ ʰˉʰˋ˔ˇ˂ˇˏ˄ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˁʰʽ 
ˎˉˈˁʶʽˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ˃ˈ˄ˇ ˃ʶˍʱ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʃɱʅΦ ʁʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ 
ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʷˍʰˋʹˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹΦ  

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ h ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ʰˎˍʺΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˋˎ˄ʾˋˍʰˍʰʽ ˋˍʹ˄ ʰ˄ʰ˂ˎˍʽˁʺ 
ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ ʶ˃ˉʶʽˊʽˁ˗˄ ˁʰˍʰ˄ˇ˃˗˄ ˍ˖˄ ʲʰʻ˃ˇ˂ˇʴʽ˗˄ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˍˇ 
ˁʰˍʱ ˉˈˋˇ ˍʰ ˉˇˋˇˋˍʱ ʰˉˇˍˎ˔ʾʰˌΣ ʶˉʽˍˎ˔ʾʰˌ ˁʰʽ ʰˊʽˋˍʶʾʰˌ ʶʾ˄ʰʽ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ˁʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ 
ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʶ˄ˍˇˉʽˋˍʶʾ ʰˋˍˇ˔ʾʰΣ ʰ˄ʰʸʹˍˇˏ˄ˍʰʽ ˍʰ 
ʰʾˍʽʰ ʰˎˍʺˌ ˁʰʽ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˇʽ ˍˊʷ˔ˇˎˋʶˌ ʵʽʰˉʽˋˍ˖˃ʷ˄ʶˌ 
ʰˋˍˇ˔ʾʶˌ ˁʰʽ ʰˉˇ˒ʶˏʴˇ˄ˍʰʽ ˋˍˇ ˃ʷ˂˂ˇ˄Φ  

¶ ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʁ ʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʰˁˇ˂ˇˎʻʶʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΣ ˈˉ˖ˌ ˍʹ˄ 
ʲʰʻ˃ˇ˂ˇʴʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ 
ʶ˃ˉʾˉˍˇˎ˄ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍ˖˄ ʵʽˉ˂˖˃ʰˍʽˁ˗˄Φ ɳˉˇ˃ʷ˄˖ˌΣ ʶʾ˄ʰʽ ˉ˂ʺˊ˖ˌ ʵʽʰ˒ʰ˄ʺˌΦ 
ɮ˄ˍʾˋˍˇʽ˔ʰΣ ʹ ʶ˅ʷˍʰˋʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˋˍʹˊʾʸʶˍʰʽ ˍˈˋˇ ˋˍʹ˄ ʶˉʽˍˎ˔ʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ 
ʶ˄˗ˉʽˇ˄ ʶˉʽˍˊˇˉʺˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ʴˊʰˉˍˇˏ ˁʶʽ˃ʷ˄ˇˎΦ ʃˊʽ˄ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ 
ʶˊʴʰˋʾʰˌ ʴʾ˄ʶˍʰʽ ʷ˂ʶʴ˔ˇˌ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˊˇˎˋ˃ʱˍ˖˄ ˂ˇʴˇˁ˂ˇˉʺˌΦ 
ɳˉʽˉˊˈˋʻʶˍʰ ˁʰʻΩ ˈ˂ʹ ˍʹ˄ ˉʶˊʾˇʵˇ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ 
ˉˊˇʻʶˋ˃ʾʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ˎˉˇʲʱ˂ˇˎ˄ ʶ˄ʵʽʱ˃ʶˋʶˌ ʶˁʻʷˋʶʽˌ ˉˊˇˈʵˇˎ ˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˇˊʻʺ 
ˉˇˊʶʾʰ ˍˇˎˌΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΤ 

ɱʽʰ ˍʹ˄ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΣ ˎˉʱˊ˔ʶʽ ˉˊˈˍˎˉˇ ʷʴʴˊʰ˒ˇ ˍˇ ˇˉˇʾˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʰˉˈ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌ ʴʽʰ ˍʹ˄ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Σ ˈ˂ʰ ˍʰ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍˈˋˇ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʶʴˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ 
ʃɱʅ ˁʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ˋ˔ˇ˂ʺˌΦ 

3.2.6 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 
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ʁʽ ˁˏˊʽʶˌ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽ ˍʰ ʵʾʵʰˁˍˊʰΣ ˇ ˍʰˁˍʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ˁʰʽ 
ˍˇ ʶʻ˄ʽˁˈ ˋˁʷ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʹ˃ˇˋʾ˖˄ ɳˉʶ˄ʵˏˋʶ˖˄ όʃɲɳύΦ 

¶ ʃ˗ˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɶ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ ˍʹ ˔ˊʹˋˍʺ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˉʹʴ˗˄ 
˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˉˇˎ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄Φ ɳˉʽˉˊˈˋʻʶˍʰΣ ˋʶ ˉʰ˂ʰʽˈˍʶˊʶˌ ʰ˂˂ʰʴʷˌ ˍˇˎ 
ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Σ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˋˎ˄ʷˊʴʶʽʶˌ ˃ʶ ʱ˂˂ʰ ʃɾʅ ˋˍˇ ˔˗ˊˇ ˍʹˌ ɳ˄ʷˊʴʶʽʰˌ ˉˇˎ 
ˉˊˇˋ˒ʷˊʶʽ ʹ ʅ˔ˇ˂ʺ ˗ˋˍʶ ˄ʰ ˉʶˊʽˇˊʽˋˍʶʾ ˍˇ ˁˈˋˍˇˌ ˁʰʽ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰΦ ʆˇ 
ˉˊˈʴˊʰ˃˃ʰ ʰˉˈ ˍʹ ˂ʺ˅ʹ ˍˇˎ ʷˊʴˇˎ ɳʅʃɮ ˃ʷˋ˖ ˍˇˎ ˇˉˇʾˇˎ ˁʱ˂ˎˉˍʶ ˃ʷˊˇˌ ˍ˖˄ ʶ˅ˈʵ˖˄ ˍˇˎ όнлмрύΣ 
ˁʰ˂ˏˉˍʶʽ ˉ˂ʺˊ˖ˌ ˍʰ ʷ˅ˇʵʰ ˍˇˎ ʰˉˈ ˍʰ ʵʾʵʰˁˍˊʰΦ 

¶ ʃ˗ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˉˈˊˇʽ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ˉʰˊˇ˔ʺ ˎˉˇˍˊˇ˒ʽ˗˄ ό˃ʶ ˍʹ ˃ˇˊ˒ʺ ʰˉʰ˂˂ʰʴʺˌ ʵʽʵʱˁˍˊ˖˄ύΣ ˇʽ ˉˈˊˇʽ ˍ˖˄ ʃɾʅ 
ˁʰ˂ˏˉˍˇˎ˄ ˍˇ ˁˈˋˍˇˌ ˍʹˌ ˉʰˊˇ˔ʺˌ ʵʽˇʽˁʹˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ʷˊʴˇˎ 
ʶˉʽˋˁʶˉˍ˗˄ ˁʰʻʹʴʹˍ˗˄Φ 

3.2.7 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ22 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʊɳɼ ʾʵˊˎˋʹˌ ˍˇˎ ʃɾʅΣ ʵʶˁˍˇʾ ʴʾ˄ˇ˄ˍʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˇʽ ˇˉˇʾˇʽ 
ˁʰ˂ˏˉˍˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΥ 

- ʅ˔ʶˍʽˁˈ ˉˍˎ˔ʾˇ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ 

- ɰʰʻ˃ˈ ʃˍˎ˔ʾˇˎ όˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ʰˉˈ ˍˇ ˇˉˇʾˇ ˉˊˇʷˊ˔ʶˍʰʽ ˇ 

ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇˌύ 

- ɮ˄ʰ˂ˎˍʽˁʺ ɰʰʻ˃ˇ˂ˇʴʾʰ 

- ʅˎˋˍʰˍʽˁʷˌ ɳˉʽˋˍˇ˂ʷˌ 

- ɯˊʽˋˍʹ ʴ˄˗ˋʹ ɮʴʴ˂ʽˁ˗˄ 

- ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˃ˉʶʽˊʾʰ 

- ʃʽʻʰ˄ʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰ 

ʁʽ ʰʽˍʺˋʶʽˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ о-˃ʶ˂ʺˌ ʶˉʽˍˊˇˉʺ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ɱʶ˄ʽˁʺ 
ʅˎ˄ʷ˂ʶˎˋʹ ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ʰʾˍʹˋʺˌ ˍˇˎ ˋʶ ˋˏ˄ˍˇ˃ˇ 
ˋ˔ʶˍʽˁʱ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɶ ʰˊ˃ˈʵʽʰ ʶˉʽˍˊˇˉʺ ʶ˂ʷʴ˔ʶʽ ˍʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˁʰʽ ˋˎ˄ˍʱˋˋʶʽ ˍʹ ˂ʾˋˍʰ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍˇʾ ˃ʶ ʰʽˍʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˈˍʰˋʺˌ ˍʹˌΦ ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ 
ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ʹ ʃɱʅ ʶʴˁˊʾ˄ʶʽ ˍʹ ˂ʾˋˍʰ ˃ʶ ˍˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˉˇˎ ʷʴʽ˄ʰ˄ ʵʶˁˍˇʾ ʴʽʰ ʶʴʴˊʰ˒ʺ 
ˁʰʽ ʰ˄ʰˊˍʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅ˔ˇ˂ʺˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ 
˒ˇʽˍʹˍ˗˄ ʵʶ˄ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽΣ ʰ˂˂ʱ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ 
ʰʽˍˇˏ˄ˍʰΦ  

¶ ɾʶ ˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌΤ 

ʆʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ʰˉˇʵˇ˔ʺ ʰʽˍʺˋʶ˖˄ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʽˌ 
ʰˁʰʵʹ˃ʰʿˁʷˌ ˍˇˎˌ ʶˉʽʵˈˋʶʽˌ ˋˍˇ ˉˊ˗ˍˇ ˉˍˎ˔ʾˇΦ ɳˉʽ˂ʷʴˇ˄ˍʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ˃ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ˉˊ˗ˍˇˎ 
ˉˍˎ˔ʾˇˎ ˁʰʽ ˃ʶ ˋˎ˄ʱ˒ʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˄ ˄ʰ 
ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄Φ ʃʷˊʰ˄ ˍ˖˄ ʰ˄˖ˍʷˊ˖Σ ˍʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ˄ ʱˊʽˋˍʹ 
ʴ˄˗ˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ˁʰʽ ˍʹ˄ ˎˉˇʲˇ˂ʺ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁ˗˄ ʴʽʰ ˍʹ˄ 
ʶ˅ʷˍʰˋʹ ˍ˖˄ ʰʽˍʺˋʶ˖˄ όʰ˄ʰ˂ˎˍʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰΣ ʵˏˇ ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌ ˁˍ˂ΦύΦ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˉˇʵˇ˔ʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ23  

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

 
22 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇ˄ ʃʾ˄ʰˁʰ пΦ  
23 ɶ ʶˊ˗ˍʹˋʹ ʰˎˍʺ ˃ˉˇˊʶʾ ˄ʰ ʰˉʰ˄ˍʹʻʶʾ ˃ʶ ʲʱˋʹ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗ˋʰˍʶ ˋˍˇ˄ ʃʾ˄ʰˁʰ пΦ 
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82,35% 66,67% 17,4% 12,5% 50,0% 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰΣ ˍʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɼʱʻʶ ʷˍˇˌΣ ʹ ˉˊˇˁʺˊˎ˅ʹ ˍˇˎ ʃɾʅ ˃ʶ ˍʰ ʰ˄ʰ˂ˎˍʽˁʱ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʰˊˍʱˍʰʽ ˋˍʹ˄ ˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅ ˁʰʽ ʰˉˇˋˍʷ˂˂ʶˍʶ ˋʶ ˈ˂ʰ ˍʰ ɮɳɹ ˍʹˌ ˔˗ˊʰˌ ˁʰʻ˗ˌ 
ˁʰʽ ˋʶ ˋ˔ʶˍʽˁʷˌ ʽˋˍˇˋʶ˂ʾʵʶˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˁʰʽ ˋˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʰˉˇˋˍˇ˂ʷˌ ˍ˖˄ 
˔˖ˊ˗˄ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˃ʶ ʶʽˋˊˇʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ ʆʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ 
ʶʽˋʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʶˉˇ˃ʷ˄˖ˌ ʴ˄˖ˋˍʱ ˁʰʽ ˉˊˇˋʲʱˋʽ˃ʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌΦ ʆʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ 
ʰʽˍˇˏ˄ˍʰΦ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ 
ˍʹ˄ ˏˉʰˊ˅ʹ ˅ʶˁʱʻʰˊ˖˄ ˁˊʽˍʹˊʾ˖˄ ʶˉʽ˂ˇʴʺˌ ˉˇˎ ʶˉʰ˄ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˃ʷˋ˖ о-˃ʶ˂ˇˏˌ ʶˉʽˍˊˇˉʺˌ ˉˇˎ 
ʷ˔ʶʽ ˇˊʾˋʶʽ ˍˇ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΦ 

3.2.8 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΤ ʅʶ ˉˇʽ ̌̄ ˇˋˇˋˍˈ Τ 

ʆˇ ʃɾʅ ʰˉˇˍʶ˂ʶʾ ˅ʶ˄ˈʴ˂˖ˋˋˇ ˉˊˈʴˊʰ˃˃ʰ ˃ʶ ˁˏˊʽˇ ˋˍˈ˔ˇ ˍʹ˄ ˉˊˇˋʷ˂ˁˎˋʹ ʰ˂˂ˇʵʰˉ˗˄ 
˒ˇʽˍʹˍ˗˄Φ ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌΣ ˍˇ ˉˇˋˇˋˍˈ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈ ˁˎ˃ʰʾ˄ʶˍʰʽ 
ʰˉˈ мл ʷ˖ˌ ˁʰʽ ол҈Φ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ όʰˉˈ˂ˎˍˇˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύΤ 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

6 (46,2%) 5 (50%) 1 (25,0%) 1 (50,0%) 2 (14,3%) 

¶ ʃˈˋʰ ˁʰʽ ˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ όˁʰʽύ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

ʂ˂ʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋˍʰ ʰʴʴ˂ʽˁʱΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʆˇ ɺʵˊˎ˃ʰ ʷ˔ʶʽ ˉˇ˂˂ʷˌ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΦ 
ʇˉʱˊ˔ʶʽ ʰ˄ʶˉʾˋʹ˃ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰʽ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˃ʷˋ˖ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʰʻʹ˃ʱˍ˖˄ ˍ˖˄ ʃɾʅ ʰˉˈ ɼʰʻʹʴʹˍʷˌ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄Φ ɮ˄ˍʾˋˍˇʽ˔ʰ ˎˉʱˊ˔ʶʽ ʶˉʾˋʹ˃ʹ 
ˋˎ ˄ʶˊʴʰˋʾʰ ˃ʷˋ˖ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ Erasmus h ˂˂ʱ ˁʰʽ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˍˇˎ DAAD.  

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽ̩ʁΤ 

ʅˍʰ ˉ˂ʰʾˋʽʰ ˍ˖˄ ʵʽʰˁˊʾˋʶ˖˄ ˍˇˎ ʃɾʅ ʶ˃ˉʾˉˍʶʽ ʹ ʵʹ˃ˇˋʾʶˎˋʹ ʶˊʴʰˋʽ˗˄ ˋʶ ʵʽʶʻ˄ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰ ˇʽ ˇˉˇʾʶˌ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʽˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʷˌ ʶˊʴʰˋʾʶˌ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄Σ ˇʽ ˇˉˇʾʶˌ ˁʰʽ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅΦ 
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оΦнΦ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄24 

3.2.1 ʆʾˍ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ζʅˍˊʰˍʹʴʽˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ʃˊˇʿˈ˄ˍ˖˄η όζStrategic Product Designηύ 

3.2.2 ʆ˃ʺ˃ʰˍʰ ˁʰʽ ɹʵˊˏ˃ʰˍʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ25 

ʆˇ ʶ˄ ˂ˈʴ˖ ʃɾʅ ˉˇˎ ˉˊˇˋ˒ʷˊʶˍʰʽ ʰˉˈ ˍˇ ˍ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ʵʶ˄ ʶʾ˄ʰʽ ˇˏˍʶ 

ʵʽʰˍ˃ʹ˃ʰˍʽˁˈ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʵʽʽʵˊˎ˃ʰˍʽˁˈΦ 

3.2.3 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ  ʁ ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

¢ƻ ʃɾʅ ˋˍˇ ʅˍˊʰˍʹʴʽˁˈ ʅ˔ʶʵʽʰˋ˃ˈ ʃˊˇʿˈ˄ˍ˖˄ ˎˉˈˁʶʽˍʰʽ ˋʶ ˋˎˋˍʹ˃ʰˍʽˁˈ ʷ˂ʶʴ˔ˇ ˃ʶ ˋˁˇˉˈ ˄ʰ 
ʰ˄ˍʰˉˇˁˊʾ˄ʶˍʰʽ ˋˍʽˌ ˋˏʴ˔ˊˇ˄ʶˌ ̡ ʽˇ˃ʹ˔ʰ˄ʽˁʷˌΣ ʶˉʽ˔ʶʽˊʹ˃ʰˍʽˁʷˌ ˁʰʽ ˁˇʽ˄˖˄ʽˁʷˌ ˋˎ˄ʻʺˁʶˌΦ  
ɶ ˁʰˍʰʴˊʰ˒ʺ ˍˇˎ ʲʰʻ˃ˇˏ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˋˍˇˎˌ 

ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌ ʴʾ˄ʶˍʰʽ ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ʶˋ˖ˍʶˊʽˁʺˌ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ɼˏˊʽˇˌ ˁˊʽˍʺˌ ˍʹˌ ʶˉʽˍˎ˔ʾʰˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽΣ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄Σ ˁʰʽ ˇʽ ʾʵʽˇʽ ˇʽ ˒ˇʽˍʹˍʷˌΣ ˇʽ 
ˇˉˇʾˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ ˃ʷˋ˖ 
ˇˊʴʰ˄˖˃ʷ˄˖˄ ʵʽʰʵʽˁʰˋʽ˗˄Σ ˈˉ˖ˌ ˍʰˁˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ʶˁˉˊˇˋ˗ˉˇˎ ˍˇˎˌΣ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˁʱʻʶ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ 
ʶ˅ʰ˃ʺ˄ˇˎΣ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ˈʵˇˎ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰˍʱ ˍˇ ˍʷ˂ˇˌ ˍ˖˄ 
ˋˉˇˎʵ˗˄ ˍˇˎˌ ˁ˂ˉΦ  
ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ˍʰˁˍʽˁʺˌ ˁʰʽ ˉʶˊʽˇʵʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˃ ʶ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˁˊʽˍʺˊʽʰΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ 
ˁʱʻʶ ˔ˊˈ˄ˇ ʶˍʺˋʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʶ˄ ˂ˈʴ˖ ʵʽʰʵʽˁʰˋʾʰˌ ˁʱʻʶ ʅ˔ˇ˂ʺ ˇ˒ʶʾ˂ʶʽ ˄ʰ 
ˎˉˇʲʱ˂ʶʽ ˍʹ˄ ɳˍʺˋʽʰ ɳˋ˖ˍʶˊʽˁʺ ɴˁʻʶˋʺ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ɮˉˇʴˊʰ˒ʽˁˈ ɲʶ˂ˍʾˇ ʅ˔ˇ˂ʺˌΣ ʲʱˋʶʽ 
ʃˊˈˍˎˉ˖˄ ʅ˔ʹ˃ʱˍ˖˄ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰ ˋˍˇ ʃ˂ʹˊˇ˒ˇˊʽʰˁˈ ʅˏˋˍʹ˃ʰ ɲʽʰˋ˒ʱ˂ʽˋʹˌ 
ʃˇʽˈˍʹˍʰˌΦ ʃʰˊʱ˂˂ʹ˂ʰ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂˂ʶʽ ɲʶ˂ˍʾʰ ʃʶˊʽʴˊʰ˒ʺˌ 
ɾʰʻʺ˃ʰˍˇˌ όζ/ƻǳǊǎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ CƻǊƳǎηύ ˁʰʽ ɮˍˇ˃ʽˁʱ ɮˉˇʴˊʰ˒ʽˁʱ ɲʶ˂ˍʾʰ όζ¢ŜŀŎƘƛƴƎ {ǘŀŦŦ 5ŀǘŀ 
CƻǊƳǎηύΦ ʂˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʶ˄ʶˊʴʱ ˁʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱ ˋˍʹ 
ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ʃɾʅ ˃ʷˋ˖ ˍ˖˄ ʰˁˇ˂ˇˏʻ˖˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ˉʰˊˇ˔ʺˌ 
ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹˌ ˍˈˋˇ ʴʽʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋˉˇˎʵ˗˄ ˍˇˎˌΣ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ 
ʴʶ˄ʽˁˈˍʶˊʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ ˋˍˇ ɲʽʶʻ˄ʷˌ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ 
ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˉʰˊʱˋ˔ˇˎ˄ ʶˉʾˋʹ˃ʰ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍˇˎˌ ˃ʷˋ˖ ʵˇ˃ʹ˃ʷ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Υ ʰύ ˍ˖˄ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ όζ/ƻǳǊǎŜ 9Ǿŀƭǳŀǘƛƻƴ CƻǊƳǎηύ ˍʰ ˇˉˇʾʰ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ 
ʰ˄˗˄ˎ˃ʰ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇ ˁʰʽ ʲύ ˍˇˎ ɳˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ɳ˅ˈʵˇˎ όζ9Ȅƛǘ 
vǳŜǎǘƛƻƴƴŀƛǊŜηύ ˍˇ ˇˉˇʾˇ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ ʶˍʹˋʾ˖ˌ ˁʰʽ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ʹʻ˗ˊʰ 
ʶˊ˖ˍʺˋʶ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄Σ ʰ˂˂ʱ ˁʰʽ ʴʶ˄ʽˁ˗ˌ ˃ʶ ˍʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ 
ˁʰʽ ˍˇ ʾʵˊˎ˃ʰ ʴʶ˄ʽˁˈˍʶˊʰΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʁ ʾ˄ʰʽΤ 

 ɮ˄ˍʾˋˍˇʽ˔ʰ ˉˇ˂ˏ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽ ˁʰʽ ˇʽ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ˍˇ ˇˉˇʾˇ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅΣ ˋˍˇ˄ ʶˍʺˋʽˇ ˇʵʹʴˈ 
ˋˉˇˎʵ˗˄Σ ʶ˄˗ ˋ˔ʶˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ʴʾ˄ˇ˄ˍʰʽ ˁʰʽ ˋʶ ʵʹ˃ˈˋʽʶˌ ʶˁʵʹ˂˗ˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ 

 
24 ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ůŰɞ ɇɛɐɛŬ ɚŮɘŰɞɡɟɔɞɨɜ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ ɏɜŬ ɄɟɞɔɟɎɛɛŬŰŬ ɀŮŰŬˊŰɡɢɘŬəɩɜ 

Ɇˊɞɡŭɩɜ ɖ ŮɜɧŰɖŰŬ ŬɡŰɐ ˊɟɏˊŮɘ ɜŬ ŮˊŬɜŬɚɖűɗŮɑ ɔɘŬ əŬɗɏɜŬ Ŭˊɧ ŰŬ ɄɀɆ.  
25 ɆɡɛˊɚɖɟɩɜŮŰŬɘ ɛɧɜɞ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ɚŮɘŰɞɡɟɔɑŬɠ ȹɘŬŰɛɖɛŬŰɘəɞɨ ɐ ȹɘɘŭɟɡɛŬŰɘəɞɨ ɄɟɞɔɟɎɛɛŬŰɞɠ 

ɀŮŰŬˊŰɡɢɘŬəɩɜ Ɇˊɞɡŭɩɜ. 
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ʰˉˈ ˍˇ ʃɮɼɳɲɹʃʅΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʷʴ˔ʶˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ 
ˍ˖˄ ɳˍʺˋʽ˖˄ ɮ˅ʽˇ˂ˇʴʺˋʶ˖˄ ˍ˖˄ ʅ˔ˇ˂˗˄Σ ʰ˂˂ʱ ˁʰʽ ˃ʷˋ˖ ˍʹˌ ˉʶˊʽˇʵʽˁʺˌ όпʶˍˇˏˌύ ʵʽʰʵʽˁʰˋʾʰˌ 
ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ʹ ˇˉˇʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ɴˁʻʶˋʹˌ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ 
ˁʱʻʶ ʅ˔ˇ˂ʺˌ ˃ʶ ʰ˄ʰ˂ˎˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˁʱʻʶ ˉˊˈʴˊʰ˃˃ʰ ˁʰʽΣ ʶ˄ ˋˎ˄ʶ˔ʶʾʰΣ ˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰˉˈ ɳˉʽˍˊˇˉʺ ɮ˄ʶ˅ʱˊˍʹˍ˖˄ ɳ˅˖ˍʶˊʽˁ˗˄ ɳ˃ˉʶʽˊˇʴ˄˖˃ˈ˄˖˄Σ ʹ 
ˇˉˇʾʰ ˋˎ˄ˍʱˋˋʶʽ ɴˁʻʶˋʹ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌΦ ɳ˄ ˋˎ˄ʶ˔ʶʾʰΣ ʹ ʅ˔ˇ˂ʺ ʶ˄ˍˇˉʾʸʶʽ ̱ ʽˌ ˉʶˊʽˇ˔ʷˌ ˋˍʽˌ 
ˇˉˇʾʶˌ ʹ ɳˉʽˍˊˇˉʺ ʶˉʶˋʺ˃ʰ˄ʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ʺ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˁʰˍʰˊˍʾʸʶʽ ʅ˔ʷʵʽˇ ɲˊʱˋʹˌΣ ˍˇ 
ˇˉˇʾˇ ˎˉˇʲʱ˂˂ʶˍʰʽ ˋˍʹ ɲʽˇʽˁˇˏˋʰ ɳˉʽˍˊˇˉʺ ˉˊˇˌ ʷʴˁˊʽˋʹΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ 
ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ˋˍʹ˄ ɴˁʻʶˋʹ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˈ ˍʹ˄ ɳˉʽˍˊˇˉʺΦ 
ɳˉʽˉˊˇˋʻʷˍ˖ˌΣ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʷʴ˔ʶˍʰʽ ˁʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ 

ˎˉˇʲˇ˂ʺˌ ɲʶ˂ˍʾ˖˄ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ʹ ˇˉˇʾʰ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ 
ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ ʆʰ ʶ˄ ˂ˈʴ˖ ɲʶ˂ˍʾʰ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ʵˏˇ ˃ʷˊʹΥ ˋˍˇ ɾʷˊˇˌ ɮ-ʃʶˊʽʴˊʰ˒ʺΣ ˍˇ ˇˉˇʾˇ 
ʰˁˇ˂ˇˎʻʶʾ ˍˇ ʃˊˈˍˎˉˇ ʅ˔ʺ˃ʰ ˍˇˎ ʃʶˊʽʴˊʱ˃˃ʰˍˇˌ ɾʰʻʺ˃ʰˍˇˌ ˉˇˎ ʷ˔ʶʽ ʶˁʵˇʻʶʾ ʰˉˈ ˍʹ˄ ɮɲɹʃΣ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰ όˉΦ˔Φ ˃ʰʻʹˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˃ʷʻˇʵˇʽ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˒ˈˊˍˇˌ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ʶˉʾˉʶʵˇ ˋˍˇ ɳʻ˄ʽˁˈ ʃ˂ʰʾˋʽˇ ʃˊˇˋˈ˄ˍ˖˄ ˁˍ˂Φύ ˁʰʽ 
ˋˍˇ ɾʷˊˇˌ ɰ-ɮˉˇˍʾ˃ʹˋʹ ɾʰʻʺ˃ʰˍˇˌΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʸʹˍʶʾˍʰʽ ʰˉˈ 
ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ʻʷ˃ʰˍʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ όˉΦ˔Φ ˍˎ˔ˈ˄ ʶˉʽˁʰ˂ˏ˕ʶʽˌ 
ˏ˂ʹˌΣ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁˍ˂ΦύΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˋˍˇ ˖ˌ ʱ˄˖ ɾʷˊˇˌ ɻ ʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇˎˌ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ʶ˄ʵʶ˔ˈ˃ʶ˄ʶˌ ˉˊˇˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˔ˊʺˋʽ˃ʶˌ ˋʶ 
ˋ˔ʷˋʹ ˃ʶ ˍˇ ˃ʱʻʹ˃ʱ ˍˇˎˌΦ ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˍʰ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ 
ɮˉˇˍʾ˃ʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰΣ ˗ˋˍʶ ˇʽ ʁɾɳɮ ˁʰʽ ɳʁɮ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ˍ˖˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ 
ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄Σ ˈˋˇ ˁʰʽ ˋʶ ʶˉʾˉʶʵˇ ʅ˔ˇ˂˗˄Σ ˁʰʽ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˍˎ˔ˈ˄ 
ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˄ʰ ˂ʱʲˇˎ˄ ˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ ʲʶ˂ˍʽ˖ˍʽˁʷˌ ʵˊʱˋʶʽˌΣ ʶʾˍʶ ˋʶ 
ʶˉʾˉʶʵˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ ʅ˔ˇ˂ʺˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶʽˋʹʴʺˋʶʽˌ ˋˍʹ˄ ʃɱʅ ˍʹˌ 
ˇʽˁʶʾʰˌ ʅ˔ˇ˂ʺˌΦ 
ʅˍˇ ʃʰˊʱˊˍʹ˃ʰ ɰ ʵʾʵˇ˄ˍʰʽ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ ʴʽʰ ˍˇ 

ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ 2020-нлнмΣ ˍʰ ˇˉˇʾʰ ʶ˃˒ʰʾ˄ˇˎ˄ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ̱ ˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Τ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁˇˏ ɼʷ˄ˍˊˇˎ 
ɲʽʶʻ˄˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄ ˍˇˎ ɲɹʃɮɳ όƘǘǘǇǎΥκκǿǿǿΦƛƘǳΦƎǊκǳŎƛǇǎκύΣ ˋˍˇ˄ ʁʵʹʴˈ ʅˉˇˎʵ˗˄ 
ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ˉˇˎ ʵʽʰ˄ʷ˃ʶˍʰʽ ˋˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˁʰʽ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌΣ 
˃ʷˋ˖ ʶʽʵʽˁ˗˄ ʶˁʵʹ˂˗ˋʶ˖˄-ˉʰˊˇˎˋʽʱˋʶ˖˄ ˁʰʽ ǇǊŜǎǎ-ŎƻƴŦŜǊŜƴŎŜΣ ˃ʷˋ˖ ˍ˖˄ Social Media 
(Facebook, LinkedInύ  ˁʰʽ ˍʷ˂ˇˌ ˃ʷˋ˖ ˍ˖˄ 9ŘǳŎŀǘƛƻƴŀƭ CŀƛǊǎ ˋˍʽˌ ˇˉˇʾʶˌ ˋˎ˃˃ʶˍʷ˔ʶʽ ˍˇ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ˍˇ ʶ˅˖ˍʶˊʽˁˈΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˈˋ˖˄ ʰˉʷˁˍʹˋʰ˄ ˍʾˍ˂ˇ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ h ˉˈ ̱ ˇ ʆ˃ʺ˃ʰΤ 

ɶ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˉˇˊʶʾʰ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱ ʰˉˈ ˍˇ ɱˊʰ˒ʶʾˇ 
ɲʽʰˋˏ˄ʵʶˋʹˌ ˍˇˎ ʃɮɼɳɲɹʃʅ ˁʰʽ ˍʰ ˋˍʰˍʽˋˍʽˁʱ ʰˉˇˊˊˈ˒ʹˋʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˋˍʹ˄ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌ 
˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˋˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍˇˎ ʃɾʅΦ 

3.2.4 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺΣ ˍʹ ˋˎ˄ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 

ʅˉˇˎʵ˗˄Τ 

¶ ʃˇʽˈ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ κ ʶʽʵʾˁʶˎˋʹˌ κ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ  

ʆˇ ʃɾʅ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ф ˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ˍʰ ˍˊʾʰ ˉˊ˗ˍʰ ˍʰ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ 
ˈ˂ˇʽ ˇʽ ˒ˇʽˍʹˍʷˌ ˁʰʽ ˃ʶˍʱ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ˁʰˍʶˎʻˏ˄ˋʶʽˌΦ  ʁʽ ˇ˄ˇ˃ʰˋʾʶˌ ˍ˖˄ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ʶʾ˄ʰʽ )h 
Product Management & Services, ̡) Product Creativity & Design ˁʰʽ )ɹ Industrial Design & 
Innovation. ʆˇ ʃɾʅ ʶˉʾˋʹˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˃ʽʰ ˂ʾˋˍʰ  т ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱ ˁʰˍʶˏʻˎ˄ˋʹ ˈˉˇˎ ˇʽ 
˒ˇʽˍʹˍʷˌ ʶˉʽ˂ʷʴˇˎ˄ ʵˏˇ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˃ʰʻʺ˃ʰˍʰ ˄ʰ ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄ ˁʰʽ ˄ʰ ʶ˅ʶˍʰˋˍˇˏ˄ 
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όˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌύΦ ʅˍʰ ˎˉˈ˂ˇʽˉʰ ˃ʰʻʺ˃ʰˍʰ ʶˉʽ˂ˇʴʺˌ ˁʰʽ ˋʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʰˎˍʱ 
ˉˊˇˋ˒ʶˊʻˇˏ˄ ˇʽ ˒ˇʽˍʹˍʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˔˖ˊʾˌ ˍʹ˄ ˎˉˇ˔ˊʷ˖ˋʹ ʶ˅ʷˍʰˋʹˌ όˋʶ˃ʽ˄ʰˊʽʰˁʺ 
ˉʰˊʰˁˇ˂ˇˏʻʹˋʹύΦ ʆˇ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˁˇˊ˃ˇˏ ʷ˔ʶʽ с ECTSΣ ʶ˄˗ ˍʰ ʵˏˇ ˃ʰʻʺ˃ʰˍʰ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ 
ʶˉʽ˂ˇʴʺˌ ʰʻˊˇʾʸˇˎ˄ с ECTS ɻ ʹ˂ʰʵʺ ˍˇ ˁʰʻʷ˄ʰ ʷ˔ʶʽ о ECTS.   

¶ ʃˇʽˈ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ κ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ κ 

˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ  

¶ ʃˇʽʱ ʶʾ˄ʰʽ ʹ ˉˇˋˇˋˍʽʰʾʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇʲʱʻˊˇˎΣ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ 

˃ʰʻʹ˃ʱˍ˖˄ ʴʶ˄ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ʆˇ ˉˇˋˇˋˍˈ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉˇˎ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ όмм 
ˋˎ˄ˇ˂ʽˁʱύ ʶʾ˄ʰʽ умΦум҈Σ ʶ˄˗ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽ˂ˇʴʺˌ муΣму҈Φ ɴ˔ˇ˄ˍʰˌ 
ˎˉˈ˕ʹ ˍʰ ECTSΣ ʹ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽΥ ό˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏύ Υ ό˃ʰʻʺ˃ʰˍʰ 
ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌύ ҐфΥмΦ 

¶ ʃ˗ˌ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋˍʹˊʾ˖˄Σ ʱ˂˂˖˄ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Τ  

ɼʰˍʰʲʱ˂˂ʶˍʰʽ ˉˊˇˋˉʱʻʶʽʰ ˗ˋˍʶ ˇ ˔ˊˈ˄ˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˄ʰ ʶʾ˄ʰʽ ʽˋˇ˃ʶˊ˗ˌ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ˇˌ 
˃ʶˍʰ˅ˏ ʻʶ˖ˊʾʰˌ ˁʰʽ ʶ˒ʰˊ˃ˇʴ˗˄Φ ʅˍʰ ˉ˂ʰʾˋʽʰ ˈ˂˖˄ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʵʾʵˇ˄ˍʰʽ ˇ˃ʰʵʽˁʷˌ ˁʰʽ 
ʰˍˇ˃ʽˁʷˌ ʰˋˁʺˋʶʽˌΣ mini-projects ˃ʶ ˉʰˊˇˎˋʽʱˋʶʽˌ ˁ˂ˉΦΦ ʅʶ ˇˊʽˋ˃ʷ˄ʰ ˃ʰʻʺ˃ʰˍʰ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ 
ʶˊʴʰˋˍʺˊʽʰ όˉΦ˔Φ Computer Aided Design, Materials Technology ˁ˂ˉΦύ ˇ ʵʽʵʱˋˁ˖˄ ʶˉʽ˂ʷʴʶʽ ˍʹ˄ 
ˁʰˍʱ˂˂ʹ˂ʹ ˁʰˍʰ˄ˇ˃ʺ ˔ˊˈ˄ˇˎ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˁʰʽ ʶˊʴʰˋˍʹˊʾ˖˄Φ ʅʶ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ 
ˇ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋʽ˗˄ ʺ ˁʰʽ ˉˊˇˈʵ˖˄ 
˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰˉˇˊˊˈ˒ʹˋʹˌ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ˃ʰʻʹˋʽʰˁ˗˄ 
ˋˍˈ˔˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʽˌ ˍʶ˂ʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ 
ʵʽʰʵʽˁʰˋʾʰΦ ʅˍˇ ˍʷ˂ˇˌ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ ˇʽ ˒ˇʽˍʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄Σ ʹ˂ʶˁˍˊˇ˄ʽˁʱ 
ˁʰʽ ʰ˄˗˄ˎ˃ʰΣ ˋʶ ʷ˄ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʶ˅ˈʵˇˎ όŜȄƛǘ ǉǳŜǎǘƛƻƴƴŀƛǊŜύ ˋˍˇ ˇˉˇʾˇ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ 
ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ˋˎ˄ˇ˂ʽˁʱ ˍˇ ʃɾʅΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʽ˗˄ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ʴʽʰ 
ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˉʽʻʰ˄˗˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰΦ 

¶ ʃ˗ˌ ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʹ ˏ˂ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˏ˂ʹˌΤ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ 

ʵʽʰʵʽˁʰˋʾʰ ʁ ˉʰ˄ʶˁˍʾ˃ʹˋʹˌΣ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

ɱʽʰ ˍˇ˄ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ʅ˔ˇ˂ʺˌ ʷˊ˔ʶˍʰʽ 
ˋʶ ˍʰˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˈ˂ˇˎˌ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˗ˋˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˎ˄ʷˊʴʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ 
˃ʰʻʹ˃ʱˍ˖˄ ˔˖ˊʾˌ ˈ˃˖ˌ ʶˉʽˁʱ˂ˎ˕ʹ ˍʹˌ ˏ˂ʹˌΦ 
ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʶˎʻˏ˄ʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ 

ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʾʵʽˇΣ ʷ˔ˇ˄ˍʰˌ ˒ˎˋʽˁʱ ˋʰ˄ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʹ˄ ˏ˂ʹ ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʽˋˍʶʾ ˋˍˇ˄ 
ʁʵʹʴˈ ʅˉˇˎʵ˗˄Φ ʁ ʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ ʶˉʽˁʰʽˊˇˉˇʽʶʾˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˃ʶ ʶˎʻˏ˄ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ 
ˉˊˇˋ˖ˉʽˁˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˉʱ˄ˍˇˍʶ ˎˉˈ˕ʹ ˍʽˌ ˈˉˇʽʶˌ ˋˎˋˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ʶˉʽ˂ʶ˔ʻʷ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ ˋˍʹ˄ 
ʰʽ˔˃ʺ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˇˎˌΣ ʹ ʵˇ˃ʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ ˃ʶ ˄ʷʶˌ ʷ˄˄ˇʽʶˌ 
ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ ɲʶ˄ ˎˉʱˊ˔ʶʽ ʰ˂˂ʹ˂ˇʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʵʽˈˍʽ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˁʱʻʶ 
˃ʰʻʺ˃ʰˍˇˌ όʵʹ˂Φ ʵʽʵʰˋˁˈ˃ʶ˄ʹ ˏ˂ʹύ ʶʾ˄ʰʽ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ˇ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄ ˁʰʽ ˇʽ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ˍˇ ʰˁˇ˂ˇˎʻˇˏ˄Φ ɲʶ˄ ʷ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ˋʶ ˈ˂ʰ ˍʰ ˔ˊˈ˄ʽʰ ˂ʶʽˍˇˎˊʴʾʰˌ 
ˍˇˎ ʃɾʅ  ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ ˇˏˍʶ ˁʶ˄ʱΦ ɱʾ˄ˇ˄ˍʰʽ ˁʰʽ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌ όStudent-Staff Liaison Committeeύ ˈˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʶʴʶʾˊˇˎ˄ ˍʷˍˇʽˇˎ ʶʾʵˇˎˌ ʻʷ˃ʰˍʰΣ ʰ˄ 
ˉˊˇˁˏ˕ˇˎ˄Φ ɳˉʽˉ˂ʷˇ˄Σ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʷ˔ˇˎ˄ ˋ˔ˈ˂ʽʰΣ ʴ˄˗˃ʶˌ ˁʰʽ ʰˉˈ˕ʶʽˌ ʶˉʾ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ʰˎˍ˗˄ 
ˁʰʽ ˃ʷˋʰ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˇ ʵʽʵʱˋˁˇ˄ˍʰˌ 
ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˃ʷˋ˖ ˍʹˌ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ɲʶ˂ˍʾˇˎ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ɾʰʻʹ˃ʱˍ˖˄ ˋˍˇ 
ˍʷ˂ˇˌ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄ ˋˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ 
ʰ˅ʽˇ˂ˇʴ˗˄ˍʰˌ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˔˖ˊʽˋˍʱΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ʴʾ˄ʶˍʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˁʰʽ ʰ˄˗˄ˎ˃ʰΣ ˃ʶ ˍʹ˄ 
ʰˊ˖ʴʺ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ˃ʹ˔ʰ˄ˇˊʴʱ˄˖ˋʹˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΦ 
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¶ ɳ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃˈˋˇ ˂ʶʽˍˇˎˊʴʽˁˈ ʶʾ˄ʰʽΤ 

ɲʶ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ  

3.2.5 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

¶ ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽΣ ˁʰʽ ˋʶ ˉˇʽʱ ʷˁˍʰˋʹΣ ˉˇ˂˂ʰˉ˂ˇʾ όˋʶ ʶʾʵˇˌ ˁʰʽ ˔ˊˈ˄ˇύ ˍˊˈˉˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʃˇʽˇ ̔̀ ˎʴˁʶˁˊʽ˃ʷ˄ʰΤ 

ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ˃ʶ ʶˉʽˍˎ˔ʾʰ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʶˊʴʰˋʾʶˌΣ ʶˁˉˈ˄ʹˋʹ 
˃ʶ˂ʶˍ˗˄ ˁʰʽ ʶ˅ʶˍʱˋʶʽˌ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʶˋˍ ˉˇ˂˂ʰˉ˂˗˄ ʶˉʽ˂ˇʴ˗˄Σ ʶ˅ʷˍʰˋʹ ˋˍʹ ˔ˊʺˋʹ 
ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄˖˄ ˂ˇʴʽˋ˃ʽˁ˗˄ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˃ʶ ʶˊ˖ˍʺˋʶʽˌ ˁˊʾˋʹˌΦ ʍˌ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ˇʽ ʵʽʰʵʽˁʰˋʾʶˌ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˉʰˊʷ˔ˇˎ˄ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ʰ˅ʽˇ˂ˇʴʹʻˇˏ˄ ˈ˔ʽ ˃ˈ˄ˇ ˋˍʽˌ ʻʶ˖ˊʹˍʽˁʷˌ 
ʴ˄˗ˋʶʽˌ ʰ˂˂ʱ ˄ʰ ʶ˅ʰˋˁʺˋˇˎ˄ ˍʹ ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰ όʲ˂Φ ʶˊʴʰˋʾʶˌΣ ˍˊʽˋʵʽʱˋˍʰˍʰ ˂ˇʴʽˋ˃ʽˁʱύ ʰ˂˂ʱ ˁʰʽ 
ˍˇ ˁˊʽˍʽˁˈ ˍˇˎˌ ˉ˄ʶˏ˃ʰ όʲ˂Φ ʶˊ˖ˍʺˋʶʽˌ ˁˊʾˋʹˌύΦ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ˁʱʻʶ ʶˊʴʰˋʾʰ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˋˍʹ ɱˊʰ˃˃ʰˍʶʾʰ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ 
ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ˍʺˊʹˋʹ ˍ˖˄ ˉˊˇʻʶˋ˃ʽ˗˄ ˈˋˇ ˁʰʽ ʾˋʹ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʻʹʴʹˍʺ 
ʴʽʰ ˈ˂ˇˎˌ ˍˇˎ ˒ˇʽˍʹˍʷˌΦ ɼʰˍʱ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ʴˊʰˉˍ˗˄ ʶ˅ʶˍʱˋʶ˖˄Σ ˍʰ ʴˊʰˉˍʱ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ 
ʰˉˈ ˍˇ˄ ʰˊʽʻ˃ˈ ˃ʹˍˊ˗ˇˎ ˍˇˎ ˒ˇʽˍʹˍʺ ˁʰʽ ˈ˔ʽ ʰˉˈ ˍˇ ˈ˄ˇ˃ʱ ˍˇˎ ʴʽʰ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ ʰ˄˖˄ˎ˃ʾʰΦ 
ɳˉʽˉˊˈˋʻʶˍʰ ˇʽ ˒ˇʽˍʹˍʷˌ ʵˏ˄ʰ˄ˍʰʽ ˄ʰ ˉˊˇˋ˒ʶˏʴˇˎ˄ ˋˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 
˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄ ˁʰʽ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ʻʷ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˍˇˎˌ ʰ˒ˇˊˇˏ˄ ˁʰʽ ˋˍʰ ˇˉˇʾʰ 
ʻʶ˖ˊˇˏ˄ ˈˍʽ ʵʶ˄ ʷˍˎ˔ʰ˄ ʾˋʹˌ ʺ ʵʾˁʰʽʹˌ ˃ʶˍʰ˔ʶʾˊʽˋʹˌΦ ɴ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˉʰˊʱʵʶʽʴ˃ʰ ʶʾ˄ʰʽ ʹ 
ʵˎ˄ʰˍˈˍʹˍʰ ˎˉˇʲˇ˂ʺˌ ʰʾˍʹˋʹˌ ʰ˄ʰʲʰʻ˃ˇ˂ˈʴʹˋʹˌ ʴˊʰˉˍˇˏ ʶ˅ʶˍʱˋʶ˖˄ ʺ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ 
ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ ˉʰˊʷ˔ʶˍʰʽ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ ɾˉˇˊˇˏ˄ ˄ʰ ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ ˋˍˇˎˌ 
ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌΣ ˇʽ ˇˉˇʾˇʽ ʵʽʶ˄ʶˊʴˇˏ˄ ˍʰˁˍʽˁʱ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ʵʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ˍˇˎˌ ɼˇˋ˃ʺˍˇˊʶˌ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ʻʷˍˇˎ˄ ˎˉˈ˕ʹ ˍʹˌ ʵʽˇʾˁʹˋʹˌ ˍʰ ʸʹˍʺ˃ʰˍʰ 
ˉˇˎ ʰˉʰˋ˔ˇ˂ˇˏ˄ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˁʰʽ 
ˎˉˈˁʶʽˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ˃ˈ˄ˇ ˃ʶˍʱ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʃɱʅΦ ʁʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ 
ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʷˍʰˋʹˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹΦ  

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ʰˎˍʺΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˋˎ˄ʾˋˍʰˍʰʽ ˋˍʹ˄ ʰ˄ʰ˂ˎˍʽˁʺ 
ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ ʶ˃ˉʶʽˊʽˁ˗˄ ˁʰˍʰ˄ˇ˃˗˄ ˍ˖˄ ʲʰʻ˃ˇ˂ˇʴʽ˗˄ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˍˇ 
ˁʰˍʱ ˉˈˋˇ ˍʰ ˉˇˋˇˋˍʱ ʰˉˇˍˎ˔ʾʰˌΣ ʶˉʽˍˎ˔ʾʰˌ ˁʰʽ ʰˊʽˋˍʶʾʰˌ ʶʾ˄ʰʽ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ˁʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ 
ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʶ˄ˍˇˉʽˋˍʶʾ ʰˋˍˇ˔ʾʰΣ ʰ˄ʰʸʹˍˇˏ˄ˍʰʽ ˍʰ 
ʰʾˍʽʰ ʰˎˍʺˌ ˁʰʽ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˇʽ ˍˊʷ˔ˇˎˋʶˌ ʵʽʰˉʽˋˍ˖˃ʷ˄ʶˌ 
ʰˋˍˇ˔ʾʶˌ ˁʰʽ ʰˉˇ˒ʶˏʴˇ˄ˍʰʽ ˋˍˇ ˃ʷ˂˂ˇ˄ 

¶ ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ˁʰʻ˗ˌ ˁʰʽ ˇʽ 
ˉˊˇʻʶˋ˃ʾʶˌ όˍʹˌ ˉˊˈˍʰˋʹˌ ˁʰʽ ˍʹˌ ˍʶ˂ʽˁʺˌ ˁʰˍʱʻʶˋʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌύΣ ˁʰʻˇˊʾʸˇ˄ˍʰʽ ˋˍˇ˄ ʶˋ˖ˍʶˊʽˁˈ 
ˁʰ˄ˇ˄ʽˋ˃ˈ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ʃɾʅ όʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ - ά{ǘǳŘŜƴǘ IŀƴŘōƻƻƪέύΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ 
ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʰˁˇ˂ˇˎʻʶʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΣ ˈˉ˖ˌ ˍʹ˄ ʲʰʻ˃ˇ˂ˇʴʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ ʶ˃ˉʾˉˍˇˎ˄ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ 
ˍ˖˄ ʵʽˉ˂˖˃ʰˍʽˁ˗˄Φ ɳˉˇ˃ʷ˄˖ˌΣ ʶʾ˄ʰʽ ˉ˂ʺˊ˖ˌ ʵʽʰ˒ʰ˄ʺˌΦ ɮ˄ˍʾˋˍˇʽ˔ʰΣ ʹ ʶ˅ʷˍʰˋʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ 
ʶˊʴʰˋʾʰˌ ˋˍʹˊʾʸʶˍʰʽ ˍˈˋˇ ˋˍʹ˄ ʶˉʽˍˎ˔ʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ ʶ˄˗ˉʽˇ˄ ʶˉʽˍˊˇˉʺˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍʹ˄ 
ʶ˅ʷˍʰˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ʴˊʰˉˍˇˏ ˁʶʽ˃ʷ˄ˇˎΦ ʃˊʽ˄ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ʴʾ˄ʶˍʰʽ ʷ˂ʶʴ˔ˇˌ ˃ʶ 
ˁʰˍʱ˂˂ʹ˂ˇ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˊˇˎˋ˃ʱˍ˖˄ ˂ˇʴˇˁ˂ˇˉʺˌΦ ɳˉʽˉˊˈˋʻʶˍʰ ˁʰʻΩ ˈ˂ʹ ˍʹ˄ 
ˉʶˊʾˇʵˇ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʻʶˋ˃ʾʶˌ ˋˍʽˌ ˇˉˇʾʶˌ 
ˎˉˇʲʱ˂ˇˎ˄ ʶ˄ʵʽʱ˃ʶˋʶˌ ʶˁʻʷˋʶʽˌ ˉˊˇˈʵˇˎ ˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˇˊʻʺ ˉˇˊʶʾʰ ˍˇˎˌΦ  
ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʴʾ˄ʶˍʰʽ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˍˇˎ 

ʻʷ˃ʰˍˇˌ ˉˇˎ ʻʰ ˉˊˇˍʶʾ˄ˇˎ˄ ˇʽ ˒ˇʽˍʹˍʷˌ ˁʰʽ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʶ˄ʵʽʰ˒ʶˊˈ˄ˍ˖˄ ˍˇˎ ˁʱʻʶ 
ʵʽʵʱˋˁˇ˄ˍʰ-˃ʷ˂ˇˎˌ ɲɳʃΦ ʅˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˉʰˊʷ˔ʶˍʰʽ ˂ʾˋˍʰ ˃ʶ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰΦ ɶ ʵʽʰʵʽˁʰˋʾʰ 
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ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ʶ˄˗ˉʽˇ˄ ˈ˂˖˄ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄Σ ʶ˄˗ ʶʾ˄ʰʽ ʵʽʰ˒ʰ˄ʺˌ ˁʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʴʽʰˍʾ ʶˁˍˈˌ ʰˉˈ ˍˇ˄ ʶˉʽʲ˂ʷˉˇ˄ˍʰ ˁʰʻʹʴʹˍʺ 
ˋˎ˄ʵˊʱ˃ˇˎ˄ ˇ ʵʶˏˍʶˊˇˌ ˁʰʽ ˇ ˍˊʾˍˇˌ ʶ˅ʶˍʰˋˍʺˌ ˉˇˎ ʶʾ˄ʰʽ ʵʽʵʱˋˁˇ˄ˍʶˌ-˃ʷ˂ʹ ɲɳʃΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΤ 

ɱʽʰ ˍʹ˄ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΣ ˎˉʱˊ˔ʶʽ ˉˊˈˍˎˉˇ ʷʴʴˊʰ˒ˇ ˍˇ ˇˉˇʾˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʰˉˈ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌ ʴʽʰ ˍʹ˄ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Σ ˈ˂ʰ ˍʰ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍˈˋˇ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʶʴˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ 
ʃɱʅ ˁʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ˋ˔ˇ˂ʺˌΦ 

3.2.6 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʃˇʽʷˌ ʶʾ˄ʰʽ ˇʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ʁʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃɾʅ ˋˍˇ ʅˍˊʰˍʹʴʽˁˈ ʅ˔ʶʵʽʰˋ˃ˈ ʃˊˇʿˈ˄ˍ˖˄ ʶʾ˄ʰʽ ˍʰ ʵʾʵʰˁˍˊʰΣ 
ˇ ̱h ˁˍʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌΣ ɳˎˊ˖ˉʰʿˁˇʾ ˉˈˊˇʽ όɳʅʃɮύ ˉˇˎ ʷ˔ˇˎ˄ ʵˇʻʶʾ ˋˍˇ ˉʰˊʶ˂ʻˈ˄Σ ˍˇ ʶʻ˄ʽˁˈ 
ˋˁʷ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʹ˃ˇˋʾ˖˄ ɳˉʶ˄ʵˏˋʶ˖˄ όʃɲɳύΣ ˉˊˇʴˊʱ˃˃ʰˍʰ ʵʽʰ ʲʾˇˎ ˃ʱʻʹˋʹˌ ˋˍˇ 
ʅ˔ʶʵʽʰˋ˃ˈ ʃˊˇʿˈ˄ˍ˖˄ ˁʰʻ˗ˌ ˁʰʽ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʱ ʶˊʶˎ˄ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰΦ  

¶ ʃ˗ˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɶ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ ˍʹ ˔ˊʹˋˍʺ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˉʹʴ˗˄ 
˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˉˇˎ ʰ˄ʰ˒ʷˊʻʹˁʰ˄ ˉʰˊʰˉʱ˄˖Φ ɮ˄ʰʴ˄˖ˊʾʸˇ˄ˍʰˌ ˍʹ ˔ˊˇ˄ʽˁʱ ˉʶˉʶˊʰˋ˃ʷ˄ʹ 
ˋˎ˃ʲˇ˂ʺ ˍˇˎ ɳʅʃɮΣ ʹ ˈ˂ʹ ˋˍˊʰˍʹʴʽˁʺ ʰ˄ʱˉˍˎ˅ʹˌ ˍˇˎ ʃɾʅ ˉˊˇˋʰ˄ʰˍˇ˂ʾˋˍʹˁʶ ˉˊˇˌ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ 
ˋˎ˄ʻʹˁ˗˄ ʲʽ˖ˋʽ˃ˈˍʹˍʰˌ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ʵʽʰʻʷˋʽ˃ʰ ˋˍˇ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈ ˍʰ ˇˉˇʾʰ ˃ˉˇˊˇˏ˄ ˍʰ 
ˁʰ˂ˏ˕ˇˎ˄ ˍʽˌ ˈˉˇʽʶˌ ʷˁˍʰˁˍʶˌ ʰ˄ʱʴˁʶˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎΦ ʆʰ ʵʾʵʰˁˍˊʰΣ  ˉˊˇʴˊʱ˃˃ʰˍʰ ʵʽʰ ʲʾˇˎ 
˃ʱʻʹˋʹˌ ˁʰʽ ˍʰ ʶˊʶˎ˄ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉʰˊʰ˃ʷ˄ˇˎ˄ ʹ ˁˏˊʽʰ ˉʹʴʺ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃɾʅΦ  

¶ ʃ˗ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˉˈˊˇʽ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ʁʽ ˉˈˊˇʽ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˏˋˍʶˊʰ ʰˉˈ ˂ʶˉˍˇ˃ʶˊʺ ˁʰˍʰʴˊʰ˒ʺ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʰ˄ʰʴˁ˗˄ 
ˋʶ ʶˉʾˉʶʵˇ ˍ˃ʺ˃ʰˍˇˌ ˁʰʽ ʽʵˊˏ˃ʰˍˇˌΦ ʁʽ ʰˉˇ˒ʱˋʶʽˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ˍ˖˄ ˉˈˊ˖˄ 
˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˄ˈ˃ʽ˃ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ʰˉˇ˒ʱˋʶʽˌ ˍʹˌ ʃɱʅ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ΨɲʽʰˏʴʶʽʰΩ ˃ʶ ˍʹ ʵʹ˃ˇˋʽˇˉˇʾʹˋʹ ʵʽʱ˒ˇˊ˖˄ ˇʽˁˇ˄ˇ˃ʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ 
ˋˎ˄ʶʽˋ˒ʷˊʶʽ ˋˍʹ˄ ʰ˄ʰ˂ˎˍʽˁʺ ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ ˍˊˈˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹˌ ˍ˖˄ ˉˈˊ˖˄Φ ɳˁˍˈˌ ʰˉˈ ˍʹ˄ 
ˉʰˊˇ˔ʺ ˎˉˇˍˊˇ˒ʽ˗˄ ό˃ʶ ˍʹ ˃ˇˊ˒ʺ ʰˉʰ˂˂ʰʴʺˌ ʵʽʵʱˁˍˊ˖˄ύΣ ˇʽ ˉˈˊˇʽ ˍ˖˄ ʃɾʅ ˁʰ˂ˏˉˍˇˎ˄ ˍˇ ˁˈˋˍˇˌ 
ˍʹˌ ˉʰˊˇ˔ʺˌ ʵʽˇʽˁʹˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ʷˊʴˇˎ ʶˉʽˋˁʶˉˍ˗˄ ˁʰʻʹʴʹˍ˗˄ 

3.2.7 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ26 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʶˉʽ˂ˇʴʺ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʾ˄ʶˍʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʵʽʰˍʱ˅ʶʽˌ ˍʹˌ ʽˋ˔ˏˇˎˋʰˌ ˄ˇ˃ˇʻʶˋʾʰˌ όʊɳɼ 
ʾʵˊˎˋʹˌ ˍˇˎ ʃɾʅύ ˁʰʽ ˍʹ ˋˎ˄ʱ˒ʶʽʰ ˍˇˎ ʴ˄˖ˋˍʽˁˇˏ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ ˍ˖˄ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄ ˍˇˎ 
ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇˎ ˃ʶ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˉʶˊʽˇ˔ʺ ˍˇˎ ʃΦɾΦʅΦΣ ˍˇ ʲʰʻ˃ˈ ˍˇˎ ʵʽˉ˂˗˃ʰˍˇˌ ʺ ˉˍˎ˔ʾˇˎΣ 
ˍʹ˄ ʶˉʾʵˇˋʹ ˋˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ˁʰʽ ˋʶ ˉˊˇˉˍˎ˔ʽʰˁʱ ˃ʰʻʺ˃ʰˍʰ ˋˎ˄ʰ˒ʺ ˃ʶ ˍˇ ʃΦɾΦʅΦΣ ˍʹ 
ʵˎ˄ʹˍʽˁʺ ʰˉˇʵʶʵʶʽʴ˃ʷ˄ʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˉˊˇːˉʹˊʶˋʾʰΣ ˍʹ˄ ˉʽˋˍˇˉˇʽʹ˃ʷ˄ʹ ʱˊʽˋˍʹ ʴ˄˗ˋʹ ˍʹˌ 
ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌΣ ˍˇ ʲʽˇʴˊʰ˒ʽˁˈ ˋʹ˃ʶʾ˖˃ʰ ˍˇˎ ˎˉˇ˕ʺ˒ʽˇˎ ˁʰʽ ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌΦ  
ʁʽ ʰʽˍʺˋʶʽˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ о-˃ʶ˂ʺˌ ʶˉʽˍˊˇˉʺ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ɱʶ˄ʽˁʺ 

ʅˎ˄ʷ˂ʶˎˋʹ ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ʰʾˍʹˋʺˌ ˍˇˎ ˋʶ ˋˏ˄ˍˇ˃ˇ 
ˋ˔ʶˍʽˁʱ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɶ ʰˊ˃ˈʵʽʰ ʶˉʽˍˊˇˉʺ ʶ˂ʷʴ˔ʶʽ ˍʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˁʰʽ ˋˎ˄ˍʱˋˋʶʽ ˍʹ ˂ʾˋˍʰ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍˇʾ ˃ʶ ʰʽˍʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˈˍʰˋʺˌ ˍʹˌΦ ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ 
ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ʹ ʃɱʅ ʶʴˁˊʾ˄ʶʽ ˍʹ ˂ʾˋˍʰ ˃ʶ ˍˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˉˇˎ ʷʴʽ˄ʰ˄ ʵʶˁˍˇʾ ʴʽʰ ʶʴʴˊʰ˒ʺ 
ˁʰʽ ʰ˄ʰˊˍʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅ˔ˇ˂ʺˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ 
˒ˇʽˍʹˍ˗˄ ʵʶ˄ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽΣ ʰ˂˂ʱ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ 
ʰʽˍˇˏ˄ˍʰ 

 
26 ɆɡɛˊɚɖɟɩůŰŮ Űɞɜ ɄɑɜŬəŬ 4.  
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¶ ɾʶ ˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌΤ 

ʆʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ʰˉˇʵˇ˔ʺ ʰʽˍʺˋʶ˖˄ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʽˌ 
ʰˁʰʵʹ˃ʰʿˁʷˌ ˍˇˎˌ ʶˉʽʵˈˋʶʽˌ ˋˍˇ ˉˊ˗ˍˇ ˉˍˎ˔ʾˇΦ ɳˉʽ˂ʷʴˇ˄ˍʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ˃ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ˉˊ˗ˍˇˎ 
ˉˍˎ˔ʾˇˎ ˁʰʽ ˃ʶ ˋˎ˄ʱ˒ʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˄ ˄ʰ 
ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄Φ ʃʷˊʰ˄ ˍ˖˄ ʰ˄˖ˍʷˊ˖Σ ˍʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ˄ ʱˊʽˋˍʹ 
ʴ˄˗ˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ˁʰʽ ˍʹ˄ ˎˉˇʲˇ˂ʺ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁ˗˄ ʴʽʰ ˍʹ˄ 
ʶ˅ʷˍʰˋʹ ˍ˖˄ ʰʽˍʺˋʶ˖˄ όʰ˄ʰ˂ˎˍʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰΣ ʵˏˇ ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌ ˁˍ˂ΦύΦ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˉˇʵˇ˔ʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ27  

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

77,27% 91,3% 78,1% 79,4% 84,6% 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰΣ ˍʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ  

ɼʱʻʶ ʷˍˇˌΣ ʹ ˉˊˇˁʺˊˎ˅ʹ ˍˇˎ ʃɾʅ ˃ʶ ˍʰ ʰ˄ʰ˂ˎˍʽˁʱ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʰˊˍʱˍʰʽ ˋˍʹ˄ ˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅ ˁʰʽ ʰˉˇˋˍʷ˂˂ʶˍʶ ˋʶ ˈ˂ʰ ˍʰ ɮɳɹ ˍʹˌ ˔˗ˊʰˌ ˁʰʻ˗ˌ 
ˁʰʽ ˋʶ ˋ˔ʶˍʽˁʷˌ ʽˋˍˇˋʶ˂ʾʵʶˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˁʰʽ ˋˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʰˉˇˋˍˇ˂ʷˌ ˍ˖˄ 
˔˖ˊ˗˄ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˃ʶ ʶʽˋˊˇʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ ʆʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ 
ʶʽˋʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʶˉˇ˃ʷ˄˖ˌ ʴ˄˖ˋˍʱ ˁʰʽ ˉˊˇˋʲʱˋʽ˃ʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌΦ ʆʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ ʰʽˍˇˏ˄ˍʰ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ 
ˍʹ˄ ˏˉʰˊ˅ʹ ˅ʶˁʱʻʰˊ˖˄ ˁˊʽˍʹˊʾ˖˄ ʶˉʽ˂ˇʴʺˌ ˉˇˎ ʶˉʰ˄ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˃ʷˋ˖ о-˃ʶ˂ˇˏˌ ʶˉʽˍˊˇˉʺˌ ˉˇˎ 
ʷ˔ʶʽ ˇˊʾˋʶʽ ˍˇ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΦ 

3.2.8 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΤ ʅʶ ˉˇʽ ̌̄ ˇˋˇˋˍˈ Τ 

ɲʽʰ˔ˊˇ˄ʽˁʱ ˍˇ мт҈ ˉʶˊʾˉˇˎ ˍ˖˄ ʵʽʵʰˋˁˈ˄ˍ˖˄ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΦ  

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ ˇʽˍʹˍ˗˄ όʰˉˈ˂ˎˍˇˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύΤ 

ʅˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʃɾʅ ˎˉʱˊ˔ʶʽ ˁʰʽ ˃ʽˁˊʺ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ ʰˉˈ ʵʽʱ˒ˇˊʶˌ 
˔˗ˊʶˌ ˍʹˌ ɿˇˍʽˇʰ˄ʰˍˇ˂ʽˁʺˌ ɳˎˊ˗ˉʹˌΦ  

 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

1 (6,25%) 4 (9,52%) 2 (8,0%) 2 (6,5%) 3 (6,8%) 

¶ ʃˈˋʰ ˁʰʽ ˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ όˁʰʽύ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

ʂ˂ʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʴʾ˄ˇ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋˍʹ˄ ɮʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʆˇ ɺʵˊˎ˃ʰ ʷ˔ʶʽ ˉˇ˂˂ʷˌ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΦ 
ʇˉʱˊ˔ʶʽ ʰ˄ʶˉʾˋʹ˃ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰʽ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˃ʷˋ˖ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʰʻʹ˃ʱˍ˖˄ ˍ˖˄ ʃɾʅ ʰˉˈ ɼʰʻʹʴʹˍʷˌ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄Φ   

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽ̩ʁΤ 

ɲˏˇ ˒ˇʽˍʺˍˊʽʶˌ ʷ˔ˇˎ˄ ʲˊʰʲʶˎʻʶʾ ʴʽʰ ˍʽˌ ʶˊʴʰˋʾʶˌ ˍˇˎˌΦ ɶ ˁʰΦ ɮΦ ɮʴʴʶ˂ʾʵˇˎ ʰˉʷˋˉʰˋʶ ˍˇ ˉˊ˗ˍˇ 
ʲˊʰʲʶʾˇ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ European Design Award ˍˇ нлнлΣ ʶ˄˗ ʹ ˁʰΦ ɼΦ ɹʰˁ˗ʲˇˎ ʵʽʰˁˊʾʻʹˁʶ ˋˍˇ 
Dubai Design Week ˍˇ нлмтΦ ɳˉʾˋʹˌΣ мт ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ʵʹ˃ˇˋʽʶˏˋʶʽ ʶˊʴʰˋʾʶˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ 

 
27 ȼ ŮɟɩŰɖůɖ ŬɡŰɐ ɛˊɞɟŮɑ ɜŬ ŬˊŬɜŰɖɗŮɑ ɛŮ ɓɎůɖ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ůɡɛˊɚɖɟɩůŬŰŮ ůŰɞɜ ɄɑɜŬəŬ 4. 
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ˉʶˊʽˇʵʽˁʱΣ ʶ˄˗ мс ˒ˇʽˍʹˍʷˌ ʵʹ˃ˇˋʾʶˎˋʰ˄ ˍʽˌ ʶˊʴʰˋʾʶˌ ˍˇˎˌ ˋʶ ʵʽʶʻ˄ʺ ˋˎ˄ʷʵˊʽʰΦ  ɾʱ˂ʽˋˍʰ o ˁΦ 
ɱʽʰ˄˄ʷ˂ʹˌ ˁʰˍʱ˒ʶˊʶ ˄ʰ ʰˉˇˋˉʱˋʶʽ ˍˇ ΨBEST PAPER AWARDΩ ˋˍˇ ˋˎ˄ʷʵˊʽˇ Innovative 
Manufacturing Engineering Conference and EnergyΣ ˍˇ нлмт ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇ ɹʱˋʽˇ ˍʹˌ 
ʄˇˎ˃ʰ˄ʾʰˌΦ  ɳˉʾˋʹˌΣ ˇ ˁΦ ɾʾˁˊˇˎ ʰˉʷˋˉʰˋʶ ˍˇ ΨBEST POSTER AWARDΩ ˋˍˇ нˇ ʃʰ˄ʶ˂˂ʺ˄ʽˇ ʅˎ˄ʷʵˊʽˇ 
ʌʹ˒ʽˇˉˇʾʹˋʹˌ ʃˇ˂ʽˍʽˋˍʽˁʺˌ ɼ˂ʹˊˇ˄ˇ˃ʽʱˌΣ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇ˄ ɰˈ˂ˇ ˍˇ нлмтΦ 
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оΦнΦ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄28 

3.2.1 ʆʾˍ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ζɶ˂ʶˁˍˊˇ˄ʽˁʺ ɳˉʽ˔ʶʽˊʹ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʌʹ˒ʽʰˁˈ ɾʱˊˁʶˍʽ˄ʴˁη όζ9-business and Digital 
aŀǊƪŜǘƛƴƎηύ 
3.2.2 ʆ˃ʺ˃ʰˍʰ ˁʰʽ ɹʵˊˏ˃ʰˍʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ29 

ʆˇ ʶ˄ ˂ˈʴ˖ ʃɾʅ ˉˇˎ ˉˊˇˋ˒ʷˊʶˍʰʽ ʰˉˈ ˍˇ ˍ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ʵʶ˄ ʶʾ˄ʰʽ ˇˏˍʶ 
ʵʽʰˍ˃ʹ˃ʰˍʽˁˈ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʵʽʽʵˊˎ˃ʰˍʽˁˈ  

3.2.3 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ 

 ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ  ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɶ ˁʰˍʰʴˊʰ˒ʺ ˍˇˎ ʲʰʻ˃ˇˏ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ˋˍˇˎˌ 
ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌ ʴʾ˄ʶˍʰʽ ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ʶˋ˖ˍʶˊʽˁʺˌ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ɼˏˊʽˇˌ ˁˊʽˍʺˌ ˍʹˌ ʶˉʽˍˎ˔ʾʰˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽΣ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄Σ ˁʰʽ ˇʽ ʾʵʽˇʽ ˇʽ ˒ ˇʽˍʹˍʷˌΣ ˇʽ 
ˇˉˇʾˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ ˃ʷˋ˖ 
ˇˊʴʰ˄˖˃ʷ˄˖˄ ʵʽʰʵʽˁʰˋʽ˗˄Σ ˈˉ˖ˌ ˍʰˁˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ̱ ˇˎ ʁ ˁˉˊˇˋ˗ˉˇˎ ˍˇˎˌ 
όˈˍʰ˄ ʷ˔ʶʽ ˇˊʽˋʻʶʾύΣ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˁʱʻʶ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ 
ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΣ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ˈʵˇˎ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰˍʱ 
ˍˇ ˍʷ˂ˇˌ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˁ˂ˉΦ ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ˍʰˁˍʽˁʺˌ 
ˁʰʽ ˉʶˊʽˇʵʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˃ʶ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˁˊʽˍʺˊʽʰΦ 
ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ˁʱʻʶ ˔ˊˈ˄ˇ ʶˍʺˋʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʶ˄ ˂ˈʴ˖ 
ʵʽʰʵʽˁʰˋʾʰˌ ˁʱʻʶ ʅ˔ˇ˂ʺ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂ʶʽ ˍʹ˄ ɳˍʺˋʽʰ ɳˋ˖ˍʶˊʽˁʺ ɴˁʻʶˋʺ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ 
ɮˉˇʴˊʰ˒ʽˁˈ ɲʶ˂ˍʾˇ ʅ˔ˇ˂ʺˌΣ ʲʱˋʶʽ ʃˊˈˍˎˉ˖˄ ʅ˔ʹ˃ʱˍ˖˄ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰ ˋˍˇ 
ʃ˂ʹˊˇ˒ˇˊʽʰˁˈ ʅˏˋˍʹ˃ʰ ɲʽʰˋ˒ʱ˂ʽˋʹˌ ʃˇʽˈˍʹˍʰˌΦ ʃʰˊʱ˂˂ʹ˂ʰ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˇ˒ʶʾ˂ʶʽ ˄ʰ 
ˎˉˇʲʱ˂˂ʶʽ ɲʶ˂ˍʾʰ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʺ˃ʰˍˇˌ όζ/ƻǳǊǎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ CƻǊƳǎηύ ˁʰʽ ɮˍˇ˃ʽˁʱ 
ɮˉˇʴˊʰ˒ʽˁʱ ɲʶ˂ˍʾʰ όζ¢ŜŀŎƘƛƴƎ {ǘŀŦŦ 5ŀǘŀ CƻǊƳǎηύΦ ʂˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶΣ ˇʽ ˒ˇʽˍʹˍʷˌ 
ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʶ˄ʶˊʴʱ ˁʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱ ˋˍʹ ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ʃɾʅ ˃ʷˋ˖ ˍ˖˄ 
ʰˁˇ˂ˇˏʻ˖˄ ʵʽʰʵʽˁʰˋʽ˗˄  ̀ ˎˋˍʹ˃ʰˍʽˁʺˌ ˉʰˊˇ˔ʺˌ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹˌ ˍˈˋˇ ʴʽʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˍʰ 
ˉˊˇʴˊʱ˃˃ʰˍʰ ˋˉˇˎʵ˗˄ ˍˇˎˌΣ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ ʴʶ˄ʽˁˈˍʶˊʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ ˋˍˇ ɲʽʶʻ˄ʷˌ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˉʰˊʱˋ˔ˇˎ˄ ʶˉʾˋʹ˃ʰ ˍʽˌ ʰˉˈ˕ʶʽˌ 
ˍˇˎˌ ˃ʷˋ˖ ʵˇ˃ʹ˃ʷ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Υ ʰύ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ 
όζ/ƻǳǊǎŜ 9Ǿŀƭǳŀǘƛƻƴ CƻǊƳǎηύ ˍʰ ˇˉˇʾʰ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ ʰ˄˗˄ˎ˃ʰ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇ 
ˁʰʽ ʲύ ˍˇˎ ɳˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ɳ˅ˈʵˇˎ όζ9Ȅƛǘ vǳŜǎǘƛƻƴƴŀƛǊŜηύ ˍˇ ˇˉˇʾˇ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ ʶˍʹˋʾ˖ˌ ˁʰʽ 
ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ʹʻ˗ˊʰ ʶˊ˖ˍʺˋʶ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄Σ ʰ˂˂ʱ ˁʰʽ 
ʴʶ˄ʽˁ˗ˌ ˃ʶ ˍʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ ˁʰʽ ˍˇ ʾʵˊˎ˃ʰ ʴʶ˄ʽˁˈˍʶˊʰΦ 

 ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɮ˄ˍʾˋˍˇʽ˔ʰ ˉˇ˂ˏ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽ ˁʰʽ ˇʽ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ˍˇ ˇˉˇʾˇ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ όʶˁˍˈˌ ʰˉˈ ˍˇ ˋ˔ʶˍʽˁˈ ʊɳɼ ʾʵˊˎˋʹˌύ ˋˍʹ˄ 
ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅΣ ˋˍˇ˄ ʶˍʺˋʽˇ ˇʵʹʴˈ ˋˉˇˎʵ˗˄Σ ʶ˄˗ ˋ˔ʶˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ʴʾ˄ˇ˄ˍʰʽ ˁʰʽ ˋʶ 
ʵʹ˃ˈˋʽʶˌ ʶˁʵʹ˂˗ˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ʰˉˈ ˍˇ ʃɮɼɳɲɹʃʅΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʷʴ˔ʶˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ɳˍʺˋʽ˖˄ ɮ˅ʽˇ˂ˇʴʺˋʶ˖˄ ˍ˖˄ ʅ˔ˇ˂˗˄Σ 

 
28 ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˋˍˇ ʆ˃ʺ˃ʰ ˂ʶʽˍˇˎˊʴˇˏ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ ʹ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉˊʷˉʶʽ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ʴʽʰ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ʃɾʅΦ  
29 ʅˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ˈ˄ˇ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ ɲʽʰˍ˃ʹ˃ʰˍʽˁˇˏ ʺ ɲʽʽʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 
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ʰ˂˂ʱ ˁʰʽ ˃ʷˋ˖ ˍʹˌ ˉʶˊʽˇʵʽˁʺˌ όпʶˍˇˏˌύ ʵʽʰʵʽˁʰˋʾʰˌ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ʹ ˇˉˇʾʰ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ɴˁʻʶˋʹˌ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ˁʱʻʶ ʅ˔ˇ˂ʺˌ ˃ʶ ʰ˄ʰ˂ˎˍʽˁʱ 
ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˁʱʻʶ ˉˊˈʴˊʰ˃˃ʰ ˁʰʽΣ ʶ˄ ˋˎ˄ʶ˔ʶʾʰΣ ˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰˉˈ 
ɳˉʽˍˊˇˉʺ ɮ˄ʶ˅ʱˊˍʹˍ˖˄ ɳ˅˖ˍʶˊʽˁ˗˄ ɳ˃ˉʶʽˊˇʴ˄˖˃ˈ˄˖˄Σ ʹ ˇˉˇʾʰ ˋˎ˄ˍʱˋˋʶʽ ɴˁʻʶˋʹ ɳ˅˖ˍʶˊʽˁʺˌ 
ɮ˅ʽˇ˂ˈʴʹˋʹˌΦ ɳ˄ ˋˎ˄ʶ˔ʶʾʰΣ ʹ ʅ˔ˇ˂ʺ ʶ˄ˍˇˉʾʸʶʽ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˋˍʽˌ ˇˉˇʾʶˌ ʹ ɳˉʽˍˊˇˉʺ ʶˉʶˋʺ˃ʰ˄ʶ 
ˉˊˇʲ˂ʺ˃ʰˍʰ ʺ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˁʰˍʰˊˍʾʸʶʽ ʅ˔ʷʵʽˇ ɲˊʱˋʹˌΣ ˍˇ ˇˉˇʾˇ ˎˉˇʲʱ˂˂ʶˍʰʽ ˋˍʹ 
ɲʽˇʽˁˇˏˋʰ ɳˉʽˍˊˇˉʺ ˉˊˇˌ ʷʴˁˊʽˋʹΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ˋˍʹ˄ 
ɴˁʻʶˋʹ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˈ ˍʹ˄ ɳˉʽˍˊˇˉʺΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈΣ ˍˇ ʃɾʅΣ ˍˇ ˇˉˇʾˇ ʽʵˊˏʻʹˁʶ 
ˍˇ нлмп ˃ʶ ˍʾˍ˂ˇ ζάɶ˂ʶˁˍˊˇ˄ʽˁˈ ɳˉʽ˔ʶʽˊʶʾ˄Σ ɼʰʽ˄ˇˍˇ˃ʾʰ ˁʰʽ ɳˉʽ˔ʶʽˊʹ˃ʰˍʽˁˈˍʹˍʰέ όa{Ŏ ƛƴ Ŝ-
.ǳǎƛƴŜǎǎΣ LƴƴƻǾŀǘƛƻƴ ŀƴŘ 9ƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇύηΣ ˍˊˇˉˇˉˇʽʺʻʹˁʶ ˍˇ нлмр όʊɳɼ ɰ уотκнлмрύΣ ˍˇ нлмс 
ʰ˂˂ʱʸˇ˄ˍʰˌ ˍʾˍ˂ˇ ˋʶ ζɶ˂ʶˁˍˊˇ˄ʽˁˈ ɳˉʽ˔ʶʽˊʶʾ˄ ˁʰʽ ʌʹ˒ʽʰˁˈ ɾʱˊˁʶˍʽ˄ʴˁη όʊɳɼ ɰ муплκнлмсύ ˁʰʽ ˍˇ 
2020 όʊɳɼ ɰ рсроκнлнлύΦ  
ɳˉʽˉˊˇˋʻʷˍ˖ˌΣ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʷʴ˔ʶˍʰʽ ˁʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ 

ˎˉˇʲˇ˂ʺˌ ɲʶ˂ˍʾ˖˄ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ʹ ˇˉˇʾʰ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ 
ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ ʆʰ ʶ˄ ˂ˈʴ˖ ɲʶ˂ˍʾʰ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ʵˏˇ ˃ʷˊʹΥ ˋˍˇ ɾʷˊˇˌ ɮ-ʃʶˊʽʴˊʰ˒ʺΣ ˍˇ ˇˉˇʾˇ 
ʰˁˇ˂ˇˎʻʶʾ ˍˇ ʃˊˈˍˎˉˇ ʅ˔ʺ˃ʰ ˍˇˎ ʃʶˊʽʴˊʱ˃˃ʰˍˇˌ ɾʰʻʺ˃ʰˍˇˌ ˉˇˎ ʷ˔ʶʽ ʶˁʵˇʻʶʾ ʰˉˈ ˍʹ˄ ɮɲɹʃΣ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰ όˉΦ˔Φ ˃ʰʻʹˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˃ʷʻˇʵˇʽ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˒ˈˊˍˇˌ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ʶˉʾˉʶʵˇ ˋˍˇ ɳʻ˄ʽˁˈ ʃ˂ʰʾˋʽˇ ʃˊˇˋˈ˄ˍ˖˄ ˁˍ˂Φύ ˁʰʽ 
ˋˍˇ ɾʷˊˇˌ ɰ-ɮˉˇˍʾ˃ʹˋʹ ɾʰʻʺ˃ʰˍˇˌΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʸʹˍʶʾˍʰʽ ʰˉˈ 
ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ʻʷ˃ʰˍʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ όˉΦ˔Φ ˍˎ˔ˈ˄ ʶˉʽˁʰ˂ˏ˕ʶʽˌ 
ˏ˂ʹˌΣ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁˍ˂ΦύΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˋˍˇ ˖ˌ ʱ˄˖ ɾʷˊˇˌ ʵʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇˎˌ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ʶ˄ʵʶ˔ˈ˃ʶ˄ʶˌ ˉˊˇˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˔ˊʺˋʽ˃ʶˌ ˋʶ 
ˋ˔ʷˋʹ ˃ʶ ˍˇ ˃ʱʻʹ˃ʱ ˍˇˎˌΦ ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˍʰ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ 
ɮˉˇˍʾ˃ʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰΣ ˗ˋˍʶ ˇʽ ʁɾɳɮ ˁʰʽ ɳʁɮ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ˍ˖˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ 
ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄Σ ˈˋˇ ˁʰʽ ˋʶ ʶˉʾˉʶʵˇ ʅ˔ˇ˂˗˄Σ ˁʰʽ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˍˎ˔ˈ˄ 
ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˄ʰ ˂ʱʲˇˎ˄ ˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ ʲʶ˂ˍʽ˖ˍʽˁʷˌ ʵˊʱˋʶʽˌΣ ʶʾˍʶ ˋʶ 
ʶˉʾˉʶʵˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ ʅ˔ˇ˂ʺˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶʽˋʹʴʺˋʶʽˌ ˋˍʹ˄ ʃɱʅ ˍʹˌ 
ˇʽˁʶʾʰˌ ʅ˔ˇ˂ʺˌΦ 
ʅˍˇ ʃʰˊʱˊˍʹ˃ʰ ɰ ʵʾʵˇ˄ˍʰʽ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ ʴʽʰ ˍˇ 

ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-2022Σ ˍʰ ˇˉˇʾʰ ʶ˃˒ʰʾ˄ˇˎ˄ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

 ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Τ 

ʆˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁˇˏ ɼʷ˄ˍˊˇˎ 
ɲʽʶʻ˄˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄ ˍˇˎ ɲɹʃɮɳ όƘǘǘǇǎΥκκǿǿǿΦƛƘǳΦƎǊκǳŎƛǇǎκύΣ ˋˍˇ˄ ʁʵʹʴˈ ʅˉˇˎʵ˗˄ 
ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ˉˇˎ ʵʽʰ˄ʷ˃ʶˍʰʽ ˋˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˁʰʽ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌΣ 
˃ʷˋ̟ ʶʽʵʽˁ˗˄ ʶˁʵʹ˂˗ˋʶ˖˄-ˉʰˊˇˎˋʽʱˋʶ˖˄ ˁʰʽ ǇǊŜǎǎ-ŎƻƴŦŜǊŜƴŎŜΣ ˃ʷˋ˖ ˍ˖˄ {ƻŎƛŀƭ aŜŘƛŀ 
όCŀŎŜōƻƻƪΣ [ƛƴƪŜŘLƴύ  ˁʰʽ ˍʷ˂ˇˌ ˃ʷˋ˖ ˍ˖˄ 9ŘǳŎŀǘƛƻƴŀƭ CŀƛǊǎ ˋˍʽˌ ˇˉˇʾʶˌ ˋˎ˃˃ʶˍʷ˔ʶʽ ˍˇ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ˍˇ ʶ˅˖ˍʶˊʽˁˈΦ 

 ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˈˋ˖˄ ʰˉʷˁˍʹˋʰ˄ ˍʾˍ˂ˇ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΤ 

ɶ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ˉˇˊʶʾʰ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽ ʰˉˈ ˍˇ ɱˊʰ˒ʶʾˇ ɲʽʰˋˏ˄ʵʶˋʹˌ ˍˇˎ 
ʃɮɼɳɲɹʃʅ ˁʰʽ ˍʰ ˋˍʰˍʽˋˍʽˁʱ ʰˉˇˊˊˈ˒ʹˋʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˋˍʹ˄ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
ˎˉˈ˕ʹ ˋˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍˇˎ ʃɾʅΦ 

3.2.4 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺΣ ˍʹ ˋˎ˄ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ30 

 ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ κ ʶʽʵʾˁʶˎˋʹˌ κ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ  

 
30 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇˎˌ ʃʾ˄ʰˁʶˌ моΦм ˁʰʽ моΦнΦ  
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ʅˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ʃɾʅΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ мл ˍˊʽʰ˄ˍʱ˖ˊʰ ˃ʰʻʺ˃ʰˍʰΦ ʆˇ 
ˁʱʻʶ ˃ʱʻʹ˃ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с 9/¢{Φ ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ н ʰˉˇˍʶ˂ˇˏ˄ ˃ʰʻʺ˃ʰˍʰ ˎˉˇʲʱʻˊˇˎ 
όнл҈ύ ˁʰʽ ˍʰ у όул҈ύ ˃ʰʻʺ˃ʰˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌ 

 ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ κ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ κ 

˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

!ˉˈ ˍʰ ˋˎ˄ˇ˂ʽˁʱ мл ˃ʰʻʺ˃ʰˍʰΣ ˍʰ у ʶʾ˄ʰʽ ˎˉˇ˔ˊʶ˖ˍʽˁʱ όул҈ύ ˁʰʽ ˍʰ н ʶˉʽ˂ˇʴʺˌ όнл҈ύΦ  ʅˍˇ˄ 
ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ˃ʰʻʺ˃ʰˍʰ ˎˉˇʲʱʻˊˇˎ ˁʰʽ ˉˇʽʰ ʶʽʵʾˁʶˎˋʹˌ ʰ˄ʱ ʃɾʅΦ 

ʇˉˇʲʱʻˊˇˎ 
ҍ ICT Management 

ҍ ICT Essentials 

ɳˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʃʶˊʽˇ˔ʺˌ 

ʇˉˇ˔ˊʶ˖ˍʽˁʱ όˈ˂ʰύΥ 

ҍ Digital Marketing 

ҍ Web Analytics 

ҍ Data Science for Business: Theory and 

Practice 

ҍ Digital Entrepreneurship: Developing and 

Financing an e-Business 

ҍ Social Media and Online Community 

Management 

ҍ Digital Organisations: eCommerce and 

eGovernment 

ɳˉʽ˂ˇʴʺˌ όн ʶˁ ˍ˖˄ ˁʱˍ˖ʻʽύΥ 

ҍ Big Data and Cloud Computing 

ҍ Digital Business Strategy 

ҍ Data Mining 

ҍ Human Computer Interaction, Design and 

User Experience 

ҍ Market Research and Analysis  

ҍ Consulting Project 

 ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˉˇˋˇˋˍʽʰʾʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇʲʱʻˊˇˎΣ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ 

˃ʰʻʹ˃ʱˍ˖˄ ʴʶ˄ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ʶʽʵʽˁʶˏˋʶʽˌ-ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰΦ ʍˋˍˈˋˇΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʶˉʽ˂ʷʴˇˎ˄ н 

˃ʰʻʺ˃ʰˍʰ ʶˉʽ˂ˇʴʺˌ όмн ˋˎ˄ˇ˂ʽˁʱ ˃ˇ˄ʱʵʶˌ 9/¢{ ʰˉˈ ˍʽˌ фл ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌύ ˁʰʽ ʵʽˉ˂˖˃ʰˍʽˁʺ 

ʶˊʴʰˋʾʰ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏ όол ˃ˇ˄ʱʵʶˌ 9/¢{ ʰˉˈ ˍʽˌ фл ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌύΣ ʰʻˊˇʽˋˍʽˁʱ ʵʹ˂ʰʵʺ 

пнκфл Ґ псΣт҈  ˍ˖˄ ˃ˇ˄ʱʵ˖˄Σ ˃ʷˋ˖ ˍ˖˄ ˇˉˇʾ˖˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˋˍʽʱˋˇˎ˄κʶ˅ʶʽʵʽˁʶˏˋˇˎ˄ ˋʶ 

ʶˉʽ˃ʷˊˇˎˌ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ  

ʆʰ ˃ʰʻʺ˃ʰˍʰ ˁʰˍʰ˄ʷ˃ˇ˄ˍʰʽ ˋʶ ˁˇˊ˃ˇˏ ʺ ʶʽʵʾˁʶˎˋʹˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰΥ 

ɼˇˊ˃ˇˏ 

ҍ ICT Management 

ҍ ICT Essentials 

ҍ Digital Marketing 

ҍ Web Analytics 

ҍ Data Science for Business: Theory and 

Practice 

ҍ Digital Entrepreneurship: Developing and 

Financing an e-Business 
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ҍ Social Media and Online Community 

Management 

ҍ Digital Organisations: eCommerce and 

eGovernment 

ɳʽʵʾˁʶˎˋʹˌ 

όн ʰˉˈ ʰˎˍʱύ 

ҍ Big Data and Cloud Computing 

ҍ Digital Business Strategy 

ҍ Data Mining 

ҍ Human Computer Interaction, Design and 

User Experience 

ҍ Market Research and Analysis  

ҍ Consulting Project 

 ʃ˗ˌ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋˍʹˊʾ˖˄Σ ʱ˂˂˖˄ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Τ  

ʁ ˔ˊˈ˄ˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰΣ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˁʰˍʱ рл҈ - тл҈ ˋʶ ʻʶ˖ˊʹˍʽˁʺ 
ʶˊʴʰˋʾʰ ˁʰʽ ˁʰˍʱ ол҈ - рл҈ ˋʶ ʰˋˁʺˋʶʽˌ ʺ ʶˊʴʰˋˍʺˊʽʰΦ ɶ ˁˎˊʽˈˍʶˊʹ ˃ʷʻˇʵˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶʾ˄ʰʽ 
ˇʽ ʵʽʰ˂ʷ˅ʶʽˌ ˃ʶ ˔ˊʺˋʹ ʵʽʰ˒ʰ˄ʶʽ˗˄ όǇƻǿŜǊ ǇƻƛƴǘύΦ ʅʶ ˉ˂ʺʻˇˌ ˃ʰʻʹ˃ʱˍ˖˄Σ ˁʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ 
ʵʽʱ˂ʶ˅ʹˌΣ ʵʽʶ˅ʱʴˇ˄ˍʰʽ ʵʽʰʵˊʰˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˃ʶ ˔ˊʺˋʹ ˋ˔ʶˍʽˁ˗˄ ˂ˇʴʽˋ˃ʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ 
ʷˍˋʽ ˗ˋˍʶ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˄ʰ ʷ˔ˇˎ˄ ʱ˃ʶˋʹ ʶˉʰ˒ʺ ˃ʶ ˍʽˌ ˉˊˇˌ ʶ˅ʷˍʰˋʹ ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ 
ɳˉʽˉˊˈˋʻʶˍʰΣ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˋʶ ˋʶʽˊʱ ʰˋˁʺˋʶ˖˄ ˁʰʽ 
ʶˊʴʰˋʽ˗˄Φ ʅʶ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˇ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ 
ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋʽ˗˄ ʺ ˁʰʽ ˉˊˇˈʵ˖˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰˉˇˊˊˈ˒ʹˋʹˌ 
ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʽˌ ˍʶ˂ʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ 
ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ ʅˍˇ ˍʷ˂ˇˌ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ ˇʽ ˒ˇʽˍʹˍʷˌ 
ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄Σ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˁʰʽ ʰ˄˗˄ˎ˃ʰΣ ˋʶ ʷ˄ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʶ˅ˈʵˇˎ όŜȄƛǘ 
ǉǳŜǎǘƛƻƴƴŀƛǊŜύ ˋˍˇ ˇˉˇʾˇ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ˋˎ˄ˇ˂ʽˁʱ ˍˇ ʃɾʅΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ʴʽʰ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˉʽʻʰ˄˗˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ˋˍˇ 
ˉˊˈʴˊʰ˃˃ʰΦ 

 ʃ˗ˌ ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʹ ˏ˂ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˏ˂ʹˌΤ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ 

ʵʽʰʵʽˁʰˋʾʰ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌΣ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

ɱʽʰ ˍˇ˄ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ʅ˔ˇ˂ʺˌ ʷˊ˔ʶˍʰʽ 
ˋʶ ˍʰˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˈ˂ˇˎˌ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˗ˋˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˎ˄ʷˊʴʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ 
˃ʰʻʹ˃ʱˍ˖˄ ˔˖ˊʾˌ ˈ˃˖ˌ ʶˉʽˁʱ˂ˎ˕ʹ ˍʹˌ ˏ˂ʹˌΦ 
ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʶˎʻˏ˄ʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ 

ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʾʵʽˇΣ ʷ˔ˇ˄ˍʰˌ ˒ˎˋʽˁʱ ˋʰ˄ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʹ˄ ˏ˂ʹ ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʽˋˍʶʾ ˋˍˇ˄ 
ʁʵʹʴˈ ʅˉˇˎʵ˗˄Φ ʁ ʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ ʶˉʽˁʰʽˊˇˉˇʽʶʾˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˃ʶ ʶˎʻˏ˄ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ 
ˉˊˇˋ˖ˉʽˁˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˉʱ˄ˍˇˍʶ ˎˉˈ˕ʹ ˍʽˌ ˈˉˇʽʶˌ ˋˎˋˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ʶˉʽ˂ʶ˔ʻʷ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ ˋˍʹ˄ 
ʰʽ˔˃ʺ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˇˎˌΣ ʹ ʵˇ˃ʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ ˃ʶ ˄ʷʶˌ ʷ˄˄ˇʽʶˌ 
ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˇ ʵʽʵʱˋˁˇ˄ˍʰˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ 
˃ʷˋ˖ ˍʹˌ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ɲʶ˂ˍʾˇˎ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ɾʰʻʹ˃ʱˍ˖˄ ˋˍˇ ˍʷ˂ˇˌ ˁʱʻʶ ʰˁʰʵʹ˃ʰʿˁˇˏ ʶ˅ʰ˃ʺ˄ˇˎ 
ˁʰʽ ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ˉʶˊʽˈʵˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄ ˋˍˇ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ ʰ˅ʽˇ˂ˇʴ˗˄ˍʰˌ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˔˖ˊʽˋˍʱΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ʴʾ˄ʶˍʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˁʰʽ 
ʰ˄˗˄ˎ˃ʰΣ ˃ʶ ˍʹ˄ ʰˊ˖ʴʺ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ˃ʹ˔ʰ˄ˇˊʴʱ˄˖ˋʹˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΦ  
ɲˏˇ ˒ˇˊʷˌ ˍˇ˄ ˔ˊˈ˄ˇΣ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˂ʰ˃ʲʱ˄ʶʽ ˎˉˈ˕ʹ ˍʰ ˋ˔ˈ˂ʽʰ ˍˈˋˇ ˍ˖˄ 

ʵʽʵʰˋˁˈ˄ˍ˖˄Σ ˈˋˇ ˁʰʽ ˍʽˌ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˗ˋˍʶ ˄ʰ ʶˉʰ˄ʶˁˍʽ˃ʺˋʶʽ 
ˁʰʽ ʰ˄ʰˉˊˇˋʰˊ˃ˈˋʶʽ ʰ˄ ˔ˊʶʽʰˋˍʶʾ ˍʹ˄ ˏ˂ʹ ˍ˖˄ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ɶ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ 
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ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˊʾ˄ʶˍʰʽ ˇˊʻˇ˂ˇʴʽˁʺΣ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ -ˉ˂ʹ˄ ʶ˂ʰ˔ʾˋˍ˖˄ ʶ˅ʰʽˊʷˋʶ˖˄- ̱ ˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄ ʶˉʽˍˎʴ˔ʱ˄ˇˎ˄ ˋʶ ʰˎˍʱΦ 

 ȺűŬɟɛɧɕŮŰŬɘ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ɛŬɗɖɛɎŰɤɜ; Ʉɧůɞ ɚŮɘŰɞɡɟɔɘəɧ ŮɑɜŬɘ; 

ɲʶ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

3.2.5 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

 ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽΣ ˁʰʽ ˋʶ ˉˇʽʰ ʷˁˍʰˋʹΣ ˉˇ˂˂ʰˉ˂ˇʾ όˋʶ ʶʾʵˇˌ ˁʰʽ ˔ˊˈ˄ˇύ ˍˊˈˉˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʃˇʽˇʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΤ 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˈˋˇ ʴˊʰˉˍʺ ʶ˅ʷˍʰˋʹ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΣ 
ˈˋˇ ˁʰʽ ʶˊʴʰˋʾʶˌ ˁʰʽ ǇǊƻƧŜŎǘǎ ˉˇˎ ʶˁˉˇ˄ˇˏ˄ ʶʾˍʶ ʰˍˇ˃ʽˁʱ ʶʾˍʶ ˇ˃ʰʵʽˁʱ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ 
ʶ˅ʰ˃ʺ˄ˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʱˋˇˎ˄ ˔˖ˊʽˋˍʱ ˁʱʻʶ ˁˇ˃˃ʱˍʽ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ ʴʽʰ ˄ʰ ˂ʱʲˇˎ˄ ˉˊˇʲʽʲʱˋʽ˃ˇ ʲʰʻ˃ˈΦ ʅˍˇ ʲʰʻ˃ˈ ˉˇˎ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʰˉˈ 
ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˁˇʽ˄ʱ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

 ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ˁʱʻʶ ʶˊʴʰˋʾʰ ˎˉˇʲʱ˂˂ʶˍʰʽ ˋˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰ ʹ˂ʶˁˍˊˇ˄ʽˁʺˌ ˃ʱʻʹˋʹˌΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ 
ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ˍʺˊʹˋʹ ˍ˖˄ ˉˊˇʻʶˋ˃ʽ˗˄ ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˉˊˇˌ ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ  ɼʰˍʱ ˍʹ˄ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ʴˊʰˉˍ˗˄ ʶ˅ʶˍʱˋʶ˖˄Σ ˍʰ ʴˊʰˉˍʱ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ʰˊʽʻ˃ˈ ˃ʹˍˊ˗ˇˎ ˍˇˎ 
˒ˇʽˍʹˍʺ ˁʰʽ ˈ˔ʽ ʰˉˈ ˍˇ ˈ˄ˇ˃ʱ ˍˇˎ ʴʽʰ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ ʰ˄˖˄ˎ˃ʾʰΦ ʁʽ ʶ˅Ω ʰˉˇˋˍʱˋʶ˖ˌ ʶ˅ʶˍʱˋʶʽˌ ˂ˈʴ˖ 
ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ /h±L5-мф ʶˁˉ˂ʹˊ˗ʻʹˁʰ˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˇʵʹʴʾʶˌ ˍˇˎ ˎˉˇˎˊʴʶʾˇˎΦ ɳˉʽˉˊˈˋʻʶˍʰ 
ˇʽ ˒ˇʽˍʹˍʷˌ ʵˏ˄ʰ˄ˍʰʽ ˄ʰ ˉˊˇˋ˒ʶˏʴˇˎ˄ ˋˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ˋˉˇˎʵ˗˄ ˁʰʽ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ʻʷ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˍˇˎˌ ʰ˒ˇˊˇˏ˄ ˁʰʽ ˋˍʰ ˇˉˇʾʰ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʵʶ˄ ʷˍˎ˔ʰ˄ 
ʾˋʹˌ ʺ ʵʾˁʰʽʹˌ ˃ʶˍʰ˔ʶʾˊʽˋʹˌΦ ɴ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˉʰˊʱʵʶʽʴ˃ʰ ʶʾ˄ʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˎˉˇʲˇ˂ʺˌ 
ʰʾˍʹˋʹˌ ʰ˄ʰʲʰʻ˃ˇ˂ˈʴʹˋʹˌ ʴˊʰˉˍˇˏ ʶ˅ʶˍʱˋʶ˖˄ ʺ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ 
ˉʰˊʷ˔ʶˍʰʽ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ 
ˁʰʽ ˎˉˈˁʶʽˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ˃ˈ˄ˇ ˃ʶˍʱ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʃɱʅΦ ʁʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ 
˃ʶ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʷˍʰˋʹˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹΦ  

 ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ʰˎˍʺΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˋˎ˄ʾˋˍʰˍʰʽ ˋˍʹ˄ ʰ˄ʰ˂ˎˍʽˁʺ 
ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ ʶ˃ˉʶʽˊʽˁ˗˄ ˁʰˍʰ˄ˇ˃˗˄ ˍ˖˄ ʲʰʻ˃ˇ˂ˇʴʽ˗˄ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˍˇ 
ˁʰˍʱ ˉˈˋˇ ˍʰ ˉˇˋˇˋˍʱ ʰˉˇˍˎ˔ʾʰˌΣ ʶˉʽˍˎ˔ʾʰˌ ˁʰʽ ʰˊʽˋˍʶʾʰˌ ʶʾ˄ʰʽ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ˁʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ 
ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʶ˄ˍˇˉʽˋˍʶʾ ʰˋˍˇ˔ʾʰΣ ʰ˄ʰʸʹˍˇˏ˄ˍʰʽ ˍʰ 
ʰʾˍʽʰ ʰˎˍʺˌ ˁʰʽ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˇʽ ˍˊʷ˔ˇˎˋʶˌ ʵʽʰˉʽˋˍ˖˃ʷ˄ʶˌ 
ʰˋˍˇ˔ʾʶˌ ˁʰʽ ʰˉˇ˒ʶˏʴˇ˄ˍʰʽ ˋˍˇ ˃ʷ˂˂ˇ˄Φ  

 ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʰˁˇ˂ˇˎʻʶʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΣ ˈˉ˖ˌ ˍʹ˄ 
ʲʰʻ˃ˇ˂ˇʴʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ 
ʶ˃ˉʾˉˍˇˎ˄ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍ˖˄ ʵʽˉ˂˖˃ʰˍʽˁ˗˄Φ ɳˉˇ˃ʷ˄˖ˌΣ ʶʾ˄ʰʽ ˉ˂ʺˊ˖ˌ ʵʽʰ˒ʰ˄ʺˌΦ 
ɮ˄ˍʾˋˍˇʽ˔ʰΣ ʹ ʶ˅ʷˍʰˋʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˋˍʹˊʾʸʶˍʰʽ ˍˈˋˇ ˋˍʹ˄ ʶˉʽˍˎ˔ʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ 
ʶ˄˗ˉʽˇ˄ ʶˉʽˍˊˇˉʺˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ʴˊʰˉˍˇˏ ˁʶʽ˃ʷ˄ˇˎΦ ʃˊʽ˄ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ 
ʶˊʴʰˋʾʰˌ ʴʾ˄ʶˍʰʽ ʷ˂ʶʴ˔ˇˌ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˊˇˎˋ˃ʱˍ˖˄ ˂ˇʴˇˁ˂ˇˉʺˌΦ 
ɳˉʽˉˊˈˋʻʶˍʰ ˁʰʻΩ ˈ˂ʹ ˍʹ˄ ˉʶˊʾˇʵˇ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ 
ˉˊˇʻʶˋ˃ʾʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ˎˉˇʲʱ˂ˇˎ˄ ʶ˄ʵʽʱ˃ʶˋʶˌ ʶˁʻʷˋʶʽˌ ˉˊˇˈʵˇˎ ˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˇˊʻʺ 
ˉˇˊʶʾʰ ˍˇˎˌΦ 

 ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΤ 

ɱʽʰ ˍʹ˄ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΣ ˎˉʱˊ˔ʶʽ ˉˊˈˍˎˉˇ ʷʴʴˊʰ˒ˇ ˍˇ ˇˉˇʾˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʰˉˈ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌ ʴʽʰ ˍʹ˄ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌΣ ˋˍˇ ˇˉˇʾˇ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʹ ʵˇ˃ʺ ˍʹˌΦɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ 
ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Σ ˇʽ ʰ˄ʰʻʷˋʶʽˌ ʶʴˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʃɱʅ ˁʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ 
ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ˋ˔ˇ˂ʺˌΦ 
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3.2.6 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

 ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ʁʽ ˁˏˊʽʶˌ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽ ˍʰ ʵʾʵʰˁˍˊʰΣ ˇ ˍʰˁˍʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ˁʰʽ 
ˍˇ ʶʻ˄ʽˁˈ ˋˁʷ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʹ˃ˇˋʾ˖˄ ɳˉʶ˄ʵˏˋʶ˖˄ όʃɲɳύΦ 

 ʃ˗ˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɶ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ ˍʹ ˔ˊʹˋˍʺ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˉʹʴ˗˄ 
˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˉˇˎ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄Φ ɳˉʽˉˊˈˋʻʶˍʰΣ ˋʶ ˉʰ˂ʰʽˈˍʶˊʶˌ ʰ˂˂ʰʴʷˌ ˍˇˎ 
ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Σ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˋˎ˄ʷˊʴʶʽʶˌ ˃ʶ ʱ˂˂ʰ ʃɾʅ ˋˍˇ ˔˗ˊˇ ˍʹˌ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ 
ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʽ˗˄ ˉˇˎ ˉˊˇˋ˒ʷˊʶʽ ʹ ʅ˔ˇ˂ʺ ˗ˋˍʶ ˄ʰ ˉʶˊʽˇˊʽˋˍʶʾ ˍˇ ˁˈˋˍˇˌ ˁʰʽ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ 
ʲʽ˖ˋʽ˃ˈˍʹˍʰΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˈ ˍʹ ˂ʺ˅ʹ ˍˇˎ ʷˊʴˇˎ ɳʅʃɮ ˃ʷˋ˖ ˍˇˎ ˇˉˇʾˇˎ ˁʱ˂ˎˉˍʶ ˁʰˍʱ ˍˇ 
ˉʰˊʶ˂ʻˈ˄ ˃ʷˊˇˌ ˍ˖˄ ʶ˅ˈʵ˖˄ ˍˇˎ όнлмрύΣ ˁʰ˂ˏˉˍʶʽ ˉ˂ʺˊ˖ˌ ˍʰ ʷ˅ˇʵʰ ˍˇˎ ʰˉˈ ˍʰ ʵʾʵʰˁˍˊʰΦ 

 ʃ˗ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˉˈˊˇʽ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ˉʰˊˇ˔ʺ ˎˉˇˍˊˇ˒ʽ˗˄ ό˃ʶ ˍʹ ˃ˇˊ˒ʺ ʰˉʰ˂˂ʰʴʺˌ ʵʽʵʱˁˍˊ˖˄ύΣ ˇʽ ˉˈˊˇʽ ˍ˖˄ ʃɾʅ 
ˁʰ˂ˏˉˍˇˎ˄ ˍˇ ˁˈˋˍˇˌ ˍʹˌ ˉʰˊˇ˔ʺˌ ʵʽˇʽˁʹˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ʷˊʴˇˎ 
ʶˉʽˋˁʶˉˍ˗˄ ˁʰʻʹʴʹˍ˗˄Φ 

3.2.7 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ31 

 ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʊɳɼ ʾʵˊˎˋʹˌ ˍˇˎ ʃɾʅΣ ʵʶˁˍˇʾ ʴʾ˄ˇ˄ˍʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˇʽ ˇˉˇʾˇʽ 
ˁʰ˂ˏˉˍˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΥ 

- ʅ˔ʶˍʽˁˈ ˉˍˎ˔ʾˇ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ 

- ɰʰʻ˃ˈ ʃˍˎ˔ʾˇˎ όˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ʰˉˈ ˍˇ ˇˉˇʾˇ ˉˊˇʷˊ˔ʶˍʰʽ ˇ 

ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇˌύ 

- ɮ˄ʰ˂ˎˍʽˁʺ ɰʰʻ˃ˇ˂ˇʴʾʰ 

- ʅˎˋˍʰˍʽˁʷˌ ɳˉʽˋˍˇ˂ʷˌ 

- ʃˇ˂ˏ ɹ ˄˗ˋʹ ɮʴʴ˂ʽˁ˗˄ 

- ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˃ˉʶʽˊʾʰ 

- ʃʽʻʰ˄ʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰ 

ʁʽ ʰʽˍʺˋʶʽˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ о-˃ʶ˂ʺ ʶˉʽˍˊˇˉʺ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ɱʶ˄ʽˁʺ 
ʅˎ˄ʷ˂ʶˎˋʹ ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ʰʾˍʹˋʺˌ ˍˇˎ ˋʶ ˋˏ˄ˍˇ˃ˇ 
ˋ˔ʶˍʽˁʱ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɶ ʰˊ˃ˈʵʽʰ ʶˉʽˍˊˇˉʺ ʶ˂ʷʴ˔ʶʽ ˍʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˁʰʽ ˋˎ˄ˍʱˋˋʶʽ ˍʹ ˂ʾˋˍʰ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍˇʾ ˃ʶ ʰʽˍʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˈˍʰˋʺˌ ˍʹˌΦ ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ 
ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ʹ ʃɱʅ ʶʴˁˊʾ˄ʶʽ ˍʹ ˂ʾˋˍʰ ˃ʶ ˍˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˉˇˎ ʷʴʽ˄ʰ˄ ʵʶˁˍˇʾ ʴʽʰ ʶʴʴˊʰ˒ʺΦ 
ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ʵʶ˄ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽΣ ʰ˂˂ʱ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ 
ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ ʰʽˍˇˏ˄ˍʰΦ  

 ɾʶ ˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌΤ 

ʆʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ʰˉˇʵˇ˔ʺ ʰʽˍʺˋʶ˖˄ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʽˌ 
ʰˁʰʵʹ˃ʰʿˁʷˌ ˍˇˎˌ ʶˉʽʵˈˋʶʽˌ ˋˍˇ ˉˊ˗ˍˇ ˉˍˎ˔ʾˇΦ ɳˉʽ˂ʷʴˇ˄ˍʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ˃ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ˉˊ˗ˍˇˎ 
ˉˍˎ˔ʾˇˎ ˁʰʽ ˃ʶ ˋˎ˄ʱ˒ʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˄ ˄ʰ 
ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄Φ ʃʷˊʰ˄ ˍ˖˄ ʰ˄˖ˍʷˊ˖Σ ˍʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ˄ ˉˇ˂ˏ ˁʰ˂ʺ 
ʴ˄˗ˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ˁʰʽ ˍʹ˄ ˎˉˇʲˇ˂ʺ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁ˗˄ ʴʽʰ ˍʹ˄ 
ʶ˅ʷˍʰˋʹ ˍ˖˄ ʰʽˍʺˋʶ˖˄ όʰ˄ʰ˂ˎˍʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰΣ ʵˏˇ ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌ ˁˍ˂ΦύΦ 

 ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˉˇʵˇ˔ʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ32  

 
31 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇ˄ ʃʾ˄ʰˁʰ пΦ  
32 ɶ ʶˊ˗ˍʹˋʹ ʰˎˍʺ ˃ˉˇˊʶʾ ˄ʰ ʰˉʰ˄ˍʹʻʶʾ ˃ʶ ʲʱˋʹ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗ˋʰˍʶ ˋˍˇ˄ ʃʾ˄ʰˁʰ пΦ 
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52 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

41% 68,6% 80,6% 82,2% 54,5% 

 

 ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰΣ ˍʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ˈˉ˖ˌ ˁʰʽ ˍʰ ʰˁˊʽʲʺ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʰˎˍ˗˄Σ  
ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˃ʶ ʰ˄ʰ˂ˎˍʽˁˈ ˍˊˈˉˇ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁˇˏ ɼʷ˄ˍˊˇˎ ɲʽʶʻ˄˗˄ 
ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄Φ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ 
ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ ʰʽˍˇˏ˄ˍʰΦ  

 ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɼʱʻʶ ʷˍˇˌΣ ʹ ˉˊˇˁʺˊˎ˅ʹ ˍˇˎ ʃɾʅ ˃ʶ ˍʰ ʰ˄ʰ˂ˎˍʽˁʱ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʰˊˍʱˍʰʽ ˋˍʹ˄ ˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅ ˁʰʽ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˋʶ ˈ˂ʰ ˍʰ ɮɳɹ ˍʹˌ ˔˗ˊʰˌ ˁʰʻ˗ˌ 
ˁʰʽ ˋʶ ˋ˔ʶˍʽˁʷˌ ʽˋˍˇˋʶ˂ʾʵʶˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˁʰʽ ˋˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʰˉˇˋˍˇ˂ʷˌ ˍ˖˄ 
˔˖ˊ˗˄ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˃ʶ ʶʽˋˊˇʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ ʆʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ 
ʶʽˋʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʶˉˇ˃ʷ˄˖ˌ ʴ˄˖ˋˍʱ ˁʰʽ ˉˊˇˋʲʱˋʽ˃ʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌΦ  

3.2.8 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

 ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΤ ʅʶ ˉˇʽˇ ˉˇˋˇˋˍˈ Τ 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

0% 1 (11%) 

Φ ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌΣ ˍˇ ˉˇˋˇˋˍˈ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ л҈-11%. 

 ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ όʰˉˈ˂ˎˍˇˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύΤ 

ʆˇ ʃɾʅ ʰˉˇˍʶ˂ʶʾ ˅ʶ˄ˈʴ˂˖ˋˋˇ ˉˊˈʴˊʰ˃˃ʰ ˁʰʽ ˖ˌ ʶˁ ˍˇˏˍˇˎΣ ʲʰˋʽˁˈˌ ˋˍˈ˔ˇˌ ˍˇˎ ʶʾ˄ʰʽ ʹ 
ˉˊˇˋʷ˂ˁˎˋʹ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄. ʆˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ 
ˍʹ˄ ˔ˊˇ˄ʽʱΦ 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

0% 1 (2,8%) 3 (5,6%) 2 (5,4%) 0 (0%) 

 

 ʃˈˋʰ ˁʰʽ ˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ όˁʰʽύ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

ʂ˂ʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋˍʰ ʰʴʴ˂ʽˁʱΣ ʶ˄˗ ˍˇ ɺʵˊˎ˃ʰ ʷ˔ʶʽ ʵʽʱ˒ˇˊʶˌ 
ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΦ  

 ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʇˉʱˊ˔ʶʽ ʰ˄ʶˉʾˋʹ˃ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰʽ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˃ʷˋ˖ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʰʻʹ˃ʱˍ˖˄ ˍ˖˄ ʃɾʅ ʰˉˈ ɼʰʻʹʴʹˍʷˌ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄ ʰ˂˂ʱ ˁʰʽ ˁˇʽ˄ʷˌ ˋˎ˃˃ʶˍˇ˔ʷˌ 
ˋʶ ɳˎˊ˖ˉʰʿˁʱ ɳˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰΦ  

 ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽʶˌΤ 

ʅˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ʵʽʰˁˊʾˋʶ˖˄ ˍˇˎ ʃɾʅ ʶ˃ˉʾˉˍʶʽ ʹ ʵʹ˃ˇˋʾʶˎˋʹ ʶˊʴʰˋʽ˗˄ ˋʶ ʵʽʶʻ˄ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰ ˇʽ ˇˉˇʾʶˌ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʽˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʷˌ ʶˊʴʰˋʾʶˌ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄Σ ˇʽ ˇˉˇʾʶˌ ˁʰʽ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅΦ 
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оΦнΦ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄33 

3.2.1 ʆʾˍ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ζɼʽ˄ʹˍʺ ˁʰʽ ɲʽʰʵʽˁˍˎʰˁʺ ʇˉˇ˂ˇʴʽˋˍʽˁʺΥ ɳ˒ʰˊ˃ˇʴʷˌ ˋˍˇ ɲʽʰʵʾˁˍˎˇ ˍ˖˄ ʃˊʰʴ˃ʱˍ˖˄η όa{Ŏ ƛƴ 
Mobile and Web Computing: Internet of Things Applications) 

3.2.2 ʆ˃ʺ˃ʰˍʰ ˁʰʽ ɹʵˊˏ˃ʰˍʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ34 

ʆˇ ʶ˄ ˂ˈʴ˖ ʃɾʅ ˉˇˎ ˉˊˇˋ˒ʷˊʶˍʰʽ ʰˉˈ ˍˇ ˍ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ʵʶ˄ ʶʾ˄ʰʽ ˇˏˍʶ 
ʵʽʰˍ˃ʹ˃ʰˍʽˁˈ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʵʽʽʵˊˎ˃ʰˍʽˁˈ 

3.2.3 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ  ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ʁʽ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ˄ ˁˏˊʽˇ ˃ʹ˔ʰ˄ʽˋ˃ˈ 
ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ a{Ŏ Mobile and Web Computing: Internet of Things Applications 
ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˉˇˎ ʷ˔ˇˎ˄ ˍʶʻʶʾΦ ɳˉʽˉ˂ʷˇ˄Σ ˃ʷˋ˖ ˍʹˌ ʾʵʽʰˌ ʵʽʰʵʽˁʰˋʾʰˌ ʵʽʶˊʶˎ˄ʱˍʰʽ ˁʰʽ ʹ 
ʰ˄ˍʰˉˈˁˊʽˋʹ ˋˍʹ˄ ˁˇʽ˄˖˄ʾʰ ʶ˄ ʴʷ˄ʶʽΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɳʾ˄ʰʽ ˉˊˇ˒ʰ˄ʷˌ ˈˍʽ ˋʶ ˁʱʻʶ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΣ ˇ ˁˏˊʽˇˌ ˁˊʽˍʺˌ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˇ 
ʵʽʵʰˋˁˈ˃ʶ˄ˇˌΦ ʅʶ ʰˎˍʺ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽ ˇʽ ˁˏˊʽˇʽ ˁˊʽˍʷˌΣ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ 
ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ ˃ʷˋ˖ ˇˊʴʰ˄˖˃ʷ˄˖˄ ʵʽʰʵʽˁʰˋʽ˗˄Σ 
ˈˉ˖ˌΥ  

¶ ʆʰˁˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ˃ʶ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌ όʻʶˋ˃ˈˌ ˋˎ˄ʱ˄ˍʹˋʹˌ ˃ʶ {ǘǳŘŜƴǘ 

Representatives)Σ ˈˍʰ˄ ʷ˔ˇˎ˄ ˇˊʽˋʻʶʾΣ h ˂˂ʱ ˁʰʽ ˍˇˎˌ ʾʵʽˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ 

¶ ɮ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˁʱʻʶ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ 

ʶ˅ʰ˃ʺ˄ˇˎΦ 

¶ ʁʽ ˒ˇʽˍʹˍʷˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˁʰʽ ʶˁ˒ʷˊˇˎ˄ ʱˉˇ˕ʹ ʴʽʰ ˍˇ ʃɾʅΣ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˍˇˎˌ 

ʵʽʵʱˋˁˇ˄ˍʶˌΣ ˃ʷˋ˖ ʵˇ˃ʹ˃ʷ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Φ ʆʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

˃ʰʻʹ˃ʱˍ˖˄ όζ/ƻǳǊǎŜ 9Ǿŀƭǳŀǘƛƻƴ CƻǊƳǎηύ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰ˄˗˄ˎ˃ʰ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˋʶ 

ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ 

¶ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ˈʵˇˎ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰˍʱ ˍˇ ˍʷ˂ˇˌ ˍ˖˄ 

ˋˉˇˎʵ˗˄ ˍˇˎˌΣ ˁΦʰΦ  

¶ ʃʰˊˇ˃ˇʾ˖ˌ ˃ʶ ˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˉʶˊʾˉˍ˖ˋʹΣ ˍˇ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ɳ˅ˈʵˇˎ όζ9Ȅƛǘ 

vǳŜǎǘƛƻƴƴŀƛǊŜηύ ˋˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ʶˍʹˋʾ˖ˌ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ʹʻ˗ˊʰ ʶˊ˖ˍʺˋʶ˖˄ ˋ˔ʶˍʽˁʱ 

˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄Σ ʰ˂˂ʱ ˁʰʽ ʴʶ˄ʽˁ˗ˌ ˃ʶ ˍʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ ˁʰʽ ˍˇ ʾʵˊˎ˃ʰ 

ʴʶ˄ʽˁˈˍʶˊʰΦ 

ɮˉˈ ˍʹ˄ ˉ˂ʶˎˊʱ ˍˇˎ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂˂ʶʽ ɲʶ˂ˍʾʰ ʃʶˊʽʴˊʰ˒ʺˌ 
ɾʰʻʺ˃ʰˍˇˌ όζ/ƻǳǊǎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ CƻǊƳǎηύ ˁʰʽ ɮˍˇ˃ʽˁʱ ɮˉˇʴˊʰ˒ʽˁʱ ɲʶ˂ˍʾʰ όζ¢ŜŀŎƘƛƴƎ {ǘŀŦŦ 5ŀǘŀ 
CƻǊƳǎηύΦ  
ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʃɾʅ  ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ˍʰˁˍʽˁʺˌ ˁʰʽ ˉʶˊʽˇʵʽˁʺˌ όпʶˍˇˏˌύ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ 

ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˃ʶ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˁˊʽˍʺˊʽʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʶˍʺˋʽʰ 
ʰ˅ʽˇ˂ˈʴʹˋʹΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˇˉˇʾʰˌ  ˁʱʻʶ ʅ˔ˇ˂ʺ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂ʶʽ ˍʹ˄ ɳˍʺˋʽʰ ɳˋ˖ˍʶˊʽˁʺ 

 
33 ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˋˍˇ ʆ˃ʺ˃ʰ ˂ʶʽˍˇˎˊʴˇˏ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ ʹ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉˊʷˉʶʽ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ʴʽʰ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ʃɾʅΦ  
34 ʅˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ˈ˄ˇ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ ɲʽʰˍ˃ʹ˃ʰˍʽˁˇˏ ʺ ɲʽʽʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 
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ɴˁʻʶˋʺ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ɮˉˇʴˊʰ˒ʽˁˈ ɲʶ˂ˍʾˇ ʅ˔ˇ˂ʺˌΣ ʲʱˋʶʽ ʃˊˈˍˎˉ˖˄ ʅ˔ʹ˃ʱˍ˖˄ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ 
ʵʽʰʻʷˋʽ˃ʰ ˋˍˇ ʃ˂ʹˊˇ˒ˇˊʽʰˁˈ ʅˏˋˍʹ˃ʰ ɲʽʰˋ˒ʱ˂ʽˋʹˌ ʃˇʽˈˍʹˍʰˌΦ  
ʆʷ˂ˇˌΣ ʹ ʶ˅˖ˍʶˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ʰˉˈ ɳˉʽˍˊˇˉʺ ɮ˄ʶ˅ʱˊˍʹˍ˖˄ ɳ˅˖ˍʶˊʽˁ˗˄ ɳ˃ˉʶʽˊˇʴ˄˖˃ˈ˄˖˄Σ ʹ 

ˇˉˇʾʰ ˋˎ˄ˍʱˋˋʶʽ ˁʰʽ ˋ˔ʶˍʽˁʺ ʷˁʻʶˋʹ ʰˉˇˍʶ˂ʶʾ ˍˇ ˍʶ˂ʶˎˍʰʾˇ ˋˍʱʵʽˇ ʵʽʰʵʽˁʰˋʽ˗˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ 
ɼʰˍˈˉʽ˄Σ ʹ ʅ˔ˇ˂ʺ ʶ˄ˍˇˉʾʸʶʽ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˋˍʽˌ ˇˉˇʾʶˌ ʹ ɳˉʽˍˊˇˉʺ ʶˉʶˋʺ˃ʰ˄ʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ʺ ˋʹ˃ʶʾʰ 
ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˁʰˍʰˊˍʾʸʶʽ ʅ˔ʷʵʽˇ ɲˊʱˋʹˌΣ ˍˇ ˇˉˇʾˇ ˎˉˇʲʱ˂˂ʶˍʰʽ ˋˍʹ ɲʽˇʽˁˇˏˋʰ ɳˉʽˍˊˇˉʺ ˉˊˇˌ 
ʷʴˁˊʽˋʹΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ ˋʹ˃ʶʽ˗ʻʹˁʰ˄Φ  
ʅˍʹ˄ ʶˍʺˋʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʃɾʅΣ ʰˎˍˇ˄ˇʺˍ˖ˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ 

ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ ˍʰ ˇˉˇʾʰ ʶ˂ʷʴ˔ˇ˄ˍʰʽ ˁʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ 
ʵʽʰʵʽˁʰˋʾʰˌ ˎˉˇʲˇ˂ʺˌ ɲʶ˂ˍʾ˖˄ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ʹ ˇˉˇʾʰ 
˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ ʆʰ ʶ˄ ˂ˈʴ˖ ɲʶ˂ˍʾʰ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ʵˏˇ ˃ʷˊʹΥ ˋˍˇ ζɾʷˊˇˌ ɮ-
ʃʶˊʽʴˊʰ˒ʺηΣ ˍˇ ˇˉˇʾˇ ʰˁˇ˂ˇˎʻʶʾ ˍˇ ʃˊˈˍˎˉˇ ʅ˔ʺ˃ʰ ˍˇˎ ʃʶˊʽʴˊʱ˃˃ʰˍˇˌ ɾʰʻʺ˃ʰˍˇˌ ˉˇˎ ʷ˔ʶʽ 
ʶˁʵˇʻʶʾ ʰˉˈ ˍʹ˄ ɮɲɹʃΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰ όˉΦ˔Φ ˃ʰʻʹˋʽʰˁʱ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˃ʷʻˇʵˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˒ˈˊˍˇˌ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ʶˉʾˉʶʵˇ ˋˍˇ ɳʻ˄ʽˁˈ 
ʃ˂ʰʾˋʽˇ ʃˊˇˋˈ˄ˍ˖˄ ˁˍ˂Φύ ˁʰʽ ˋˍˇ ζɾʷˊˇˌ ɰ-ɮˉˇˍʾ˃ʹˋʹ ɾʰʻʺ˃ʰˍˇˌηΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 
ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʸʹˍʶʾˍʰʽ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ʻʷ˃ʰˍʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ όˉΦ˔Φ ˍˎ˔ˈ˄ ʶˉʽˁʰ˂ˏ˕ʶʽˌ ˏ˂ʹˌΣ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁˍ˂ΦύΦ ɳˉʽˉ˂ʷˇ˄Σ ˇʽ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ˉˊˇˍʱˋʶʽˌ ˁʰʽ ˉʰˊʰˍʹˊʺˋʶʽˌΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˔ˊʺˋʽ˃ʶˌ ˋʶ 
ˋ˔ʷˋʹ ˃ʶ ˍˇ ˃ʱʻʹ˃ʱ ˍˇˎˌΦ  
ʆʷ˂ˇˌΣ ˍʰ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ɮˉˇˍʾ˃ʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰΣ 

˗ˋˍʶ ˇʽ ʁɾɳɮ ˁʰʽ ɳʁɮ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ 
ʶˎˁʰʽˊʾʰ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄Σ ˈˋˇ ˁʰʽ ˋʶ 
ʶˉʾˉʶʵˇ ʅ˔ˇ˂˗˄Σ ˁʰʽ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˍˎ˔ˈ˄ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˄ʰ ˂ʱʲˇˎ˄ ˍʽˌ 
ʰˉʰˊʰʾˍʹˍʶˌ ʲʶ˂ˍʽ˖ˍʽˁʷˌ ʵˊʱˋʶʽˌΣ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ 
ʅ˔ˇ˂ʺˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶʽˋʹʴʺˋʶʽˌ ˋˍʹ˄ ʃɱʅ ˍʹˌ ˇʽˁʶʾʰˌ ʅ˔ˇ˂ʺˌΦ 
ʂ˂ʶˌ ʰˎˍʷˌ ˇʽ ʵʽʶˊʴʰˋʾʶˌ ˁʰʽ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰˍʰ˒ʰ˄˗ˌ ˋˎ˄ʽˋˍˇˏ˄ ʷ˄ʰ ˉ˂ʷʴ˃ʰ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈΣ ˍˇ ʃɾʅΣ ˍˇ ˇˉˇʾˇ ʽʵˊˏʻʹˁʶ ˍˇ нл15, 
ˍˊˇˉˇˉˇʽʺʻʹˁʶ ̱ ˇ нлмрΣ ˍˇ нлмсΣ ˍˇ нлмтΣ ˍˇ нлнл ˁʰʽ ˍˇ нлнмΦ 
ʅˍˇ ʃʰˊʱˊˍʹ˃ʰ ɰ ʵʾʵˇ˄ˍʰʽ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ ʴʽʰ ˍˇ 

ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-2022Σ ˍʰ ˇˉˇʾʰ ʶ˃˒ʰʾ˄ˇˎ˄ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Τ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˁʰˍʰˊ˔ʺ˄ ˋˍʹ˄ ɳ˒ʹ˃ʶˊʾʵʰ ˍʹˌ ɼˎʲʶˊ˄ʺˋʶ˖ˌ όʊɳɼ 
ʾʵˊˎˋʹˌύΦ ¢ˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄ ˍˇˎ a{Ŏ ƛƴ Mobile and 
Web Computing: Internet of Things Applications ʶʾ˄ʰʽ ʵʹ˃ˈˋʽʰ ʰ˄ʰˊˍʹ˃ʷ˄ˇ ˋʶ ʰ˄ʰ˂ˎˍʽˁʺ ˃ˇˊ˒ʺ 
ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˍˇˎ ʃɾʅ ˁʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅɳʆ ˍˇˎ ʃɮɼɳɲɹʃʅ-ɲɹʃɮɳΣ ˋˍˇ˄ ʰ˄ˍʾˋˍˇʽ˔ˇ 
˔˗ˊˇ ˉˇˎ ˉˊˇʲ˂ʷˉʶˍʰʽ ʴʽʰ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ ʶ˄ ˂ˈʴ˖ ʃɾʅΦ ɳˉʾˋʹˌΣ ʴʾ˄ˇ˄ˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˁʰˍʱ 
ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʶˊʽˈʵˇˎ ˍ˖˄ ʶʴʴˊʰ˒˗˄Σ ʶˁʵʹ˂˗ˋʶʽˌ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˍˇˎ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎ ˁˇʽ˄ˇˏ 
(info-ǎŜǎǎƛƻƴǎύΣ ˋˍʽˌ ˇˉˇʾʶˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ˍˇˎ ʃɾʅ ʰˎˍˇˏΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˈˋ˖˄ ʰˉʷˁˍʹˋʰ˄ ˍʾˍ˂ˇ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΤ 

ʆˇ ʃɮɼɳɲɹʃʅΣ ʺʵʹ ʰˉˈ ˍʹ˄ ˉˊˈˍʶˊʹ ˃ˇˊ˒ʺ ˍˇˎ όLƴǘŜǊƴŀǘƛƻƴŀƭ IŜƭƭŜƴƛŎ ¦ƴƛǾŜǊǎƛǘȅύ ʷ˔ʶʽ 
ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˇˊʽˋ˃ʷ˄ˇ ˉˊˇˋ˖ˉʽˁˈ ˍˇ ˇˉˇʾˇ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ˁˏˊʽʰ ˁʰʻʺˁˇ˄ˍʱ 
ˍˇˎ ʷ˔ˊʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˈ˂˖˄ ˍ˖˄ ʃɾʅ ˉˇˎ 
ˉˊˇˋ˒ʷˊʶʽΦ ʆˇ ɱˊʰ˒ʶʾˇ ɲʽʰˋˏ˄ʵʶˋʹˌ ʶʾ˄ʰʽ ʰˎˍˈ ˍˇ ˇˉˇʾˇ ˁʰʽ ʵʽʰʻʷˍʶʽ ˈ˂ʰ ˍʰ ˋ˔ʶˍʽˁʱ ˋˍʰˍʽˋˍʽˁʱ 
ʰˉˇˊˊˈ˒ʹˋʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˋˍʹ˄ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌΣ ˍʰ ˇˉˇʾʰ ˁʰʽ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˋˍʽˌ 
ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍ˖˄ ʃɾʅΦ ʆʰ ʰ˄˖ˍʷˊ˖ ʽˋ˔ˏˇˎ˄ ˁʰʽ ʴʽʰ ˍ ̌ Mobile and Web Computing: 
Internet of Things Applications. 
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3.2.4 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺΣ ˍʹ ˋˎ˄ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ35 

ʅˍˇ MSc in Mobile and Web Computing: Internet of Things Applications, ˇ ̔ ˒ˇʽˍʹˍʷˌ 
ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ ʵʷˁʰ (10) ˃ ʰʻʺ˃ʰˍʰ. ʆˇ ˁʱʻʶ ˃ʱʻʹ˃ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с 9/¢{ ˁʰʽ ˇʽ 
ʵʽʰ˂ʷ˅ʶʽˌ ˍˇˎˌ ʵʽʰˊˁˇˏ˄ ˍˊʽʱ˄ˍʰ ˗ˊʶˌ ʰ˄ʱ ˃ʱʻʹ˃ʰΦ ʅˎ˄ˇ˂ʽˁʱ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʵʶˁʰˍʷˋˋʶˊʰ όмпύ 
˃ʰʻʺ˃ʰˍʰΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰ ʰˉˇˍʶ˂ʶʾ ˍˇ мрˇ ˉˊˇˋ˒ʶˊˈ˃ʶ˄ˇ ˃ʱʻʹ˃ʰ ˁʰʽ 
ˉʽˋˍ˗˄ʶˍʰʽ ˃ʶ ол 9/¢{Φ 
ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏ ˁʰʽ ˉˇʽʰ ʶʽʵʾˁʶˎˋʹˌΦ 
ɾʰʻʺ˃ʰˍʰ ɼˇˊ˃ˇˏ (ˎˉˇ˔ˊʶ˖ˍʽˁʱ) 
ς Computer Networks 
ς Web Programming 
ς Information Systems Security 
ς Internet of Things Fundamentals 
ς Foundations of Computing 
ς Human Computer Interaction, Design and User Experience 
ς Mobile Applications Development 
ς Software Development Methodologies 

ɾʰʻʺ˃ʰˍʰ ɳʽʵʾˁʶˎˋʹˌ (ʶˉʽ˂ˇʴʺˌ) 
ς  
ς Digital Organisations: eCommerce and eGovernment 
ς Big Data and Cloud Computing 
ς Consulting Project 
ς Product Design for the Internet of Things 
ς IT and Electronics in the frame of the IoT technologies 
ς Security and Privacy for the IoT5ƛǎǎŜǊǘŀǘƛƻƴ όˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˋˍʰ ʶʽʵʾˁʶˎˋʹˌύ 

¶ ʃˇʽˈ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ κ ʶʽʵʾˁʶˎˋʹˌ κ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ 

ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏ ʶʾ˄ʰʽ уκмр όро҈ύΣ ʶ˄˗ ˍʰ ʶʽʵʾˁʶˎˋʹˌ ˋˎ˃ˉʾˉˍˇˎ˄ ˃ʶ 
ˍʰ ˃ʰʻʺ˃ʰˍʰ ʶˉʽ˂ˇʴʺˌ ˁʰʽ ˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ тκмп όпт҈ύΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ̍ ˍʽ ̱  ̌MSc in Mobile 
and Web Computing: Internet of Things Applications ɻ ʶ˄ ̫ ˔ʶʽ ˁ ʰˍʶˎʻˏ˄ˋʶʽˌ. 

¶ ʃˇʽˈ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ κ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ κ 

˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ʆʰ ˎˉˇ˔ˊʶ˖ˍʽˁʱ ˃ʰʻʺ˃ʰˍʰ ʶʾ˄ʰʽ фκмр όсл҈ύ ˃ʰʸʾ ˃ʶ ˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ˁʰʽ ˍʰ ʶ˂ʶˏʻʶˊʹˌ 
ʶˉʽ˂ˇʴʺˌ сκмр όпл҈ύΦ ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ˃ʰʻʺ˃ʰˍʰ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ ˇˏˍʶ ʶʽʵʽˁʶˏˋʶʽˌ-
ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰΦ ʍˋˍˈˋˇΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʶˉʽ˂ʷʴˇˎ˄ н ˃ʰʻʺ˃ʰˍʰ ʶˉʽ˂ˇʴʺˌ όмн ˋˎ˄ˇ˂ʽˁʱ 
˃ˇ˄ʱʵʶˌ 9/¢{ ʰˉˈ ˍʽˌ фл ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌύ ˁʰʽ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏ όол 
˃ˇ˄ʱʵʶˌ 9/¢{ ʰˉˈ ˍʽˌ фл ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌύΣ ʰʻˊˇʽˋˍʽˁʱ ʵʹ˂ʰʵʺ пнκфл Ґ псΣт҈  ˍ˖˄ ˃ˇ˄ʱʵ˖˄Σ 
˃ʷˋ˖ ˍ˖˄ ˇˉˇʾ˖˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˋˍʽʱˋˇˎ˄κʶ˅ʶʽʵʽˁʶˏˋˇˎ˄ ˋʶ ʶˉʽ˃ʷˊˇˎˌ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ  

¶ ʃˇʽʱ ʶʾ˄ʰʽ ʹ ˉˇˋˇˋˍʽʰʾʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇʲʱʻˊˇˎΣ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ 

˃ʰʻʹ˃ʱˍ˖˄ ʴʶ˄ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ  

ʂˉ˖ˌ ʷ˔ʶʽ ʺʵʹ ʰ˄ʰ˒ʶˊʻʶʾΣ ˋʶ ʰˎˍˈ ˍˇ ʃɾʅ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ мл 
ˍˊʽʰ˄ˍʱ˖ˊʰ ˃ʰʻʺ˃ʰˍʰΦ ʆˇ ˁʱʻʶ ˃ʱʻʹ˃ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с 9/¢{Φ ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ нκмр 
ʰˉˇˍʶ˂ˇˏ˄ ˃ʰʻʺ˃ʰˍʰ ˎˉˇʲʱʻˊˇˎ όнл҈ ˃ʶ ʰ˄ʰ˒ˇˊʱ ˈ˔ʽ ˋˍʰ ˉˊˇˋ˒ʶˊˈ˃ʶ˄ʰ ˃ʰʻʺ˃ʰˍʰ ʰ˂˂ʱ ˋʶ 
ʰˎˍʱ ˉˇˎ ˉʰˊʰˁˇ˂ˇˎʻʶʾ ʷ˄ʰˌ ˒ˇʽˍʹˍʺˌύ ˁʰʽ ˍʰ у όул҈ύ ˃ʰʻʺ˃ʰˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ ʰ˂˂ʱ 
ˁʰʽ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄Φ 

 
35 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇˎˌ ʃʾ˄ʰˁʶˌ моΦм ˁʰʽ моΦнΦ  



 

ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ  ȷəŬŭ. ȰŰɞɡɠ 2019-2020                      

 

56 

¶ ʃ˗ˌ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋˍʹˊʾ˖˄Σ ʱ˂˂˖˄ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Τ  

ʁ ˔ˊˈ˄ˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˋʶ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˋʶ ʻʶ˖ˊʹˍʽˁʺ ʵʽʵʰˋˁʰ˂ʾʰ ˁʰˍʱ рл҈ - 70%  
ˁʰʽ ˋʶ ʰˋˁʺˋʶʽˌ ʺ ʶˊʴʰˋˍʺˊʽʰ ˁʰˍʱ рл҈ - ол҈Σ ʰ˄ˍʾˋˍˇʽ˔ʰ ˁʰʽ ˁʰˍʱ ˉʶˊʾˉˍ˖ˋʹΦ ʇˉʶˏʻˎ˄ˇˌ ˁʰʽ 
ʰˊ˃ˈʵʽˇˌ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ʰˎˍʺ ʶʾ˄ʰʽ ˇ ʵʽʵʱˋˁ˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˍˇ 
ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʶˎʻˏ˄ʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ 
ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʾʵʽˇΣ ʷ˔ˇ˄ˍʰˌ ˒ˎˋʽˁʱ ˋʰ˄ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʹ˄ ˏ˂ʹ ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʽˋˍʶʾ ˋˍˇ˄ 
ʁʵʹʴˈ ʅˉˇˎʵ˗˄Φ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ʶˉʽ˂ʶ˔ʻʷ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ 
ˋˍʹ˄ ʰʽ˔˃ʺ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˇˎˌΣ ʹ ʵˇ˃ʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ ˃ʶ ˄ʷʶˌ 
ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ 
ʃˊʰˁˍʽˁʱΣ ʹ ˁˎˊʽˈˍʶˊʹ ˃ʷʻˇʵˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶʾ˄ʰʽ ˇʽ ʵʽʰ˂ʷ˅ʶʽˌ ό˔ˊʺˋʹ ˁˎˊʾ˖ˌ ʵʽʰ˒ʰ˄ʶʽ˗˄ύΦ ʅʶ 

ˁʱˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʶ˅ʱʴˇ˄ˍʰʽ ʵʽʰʵˊʰˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˃ʶ ˔ˊʺˋʹ ˋ˔ʶˍʽˁ˗˄ ˂ˇʴʽˋ˃ʽˁ˗˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʵʽʱ˂ʶ˅ʹˌΦ  ɴˍˋʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʷ˔ˇˎ˄ ʱ˃ʶˋʹ ʶˉʰ˒ʺ ˃ʶ ˍʽˌ 
ˉˊˇˌ ʶ˅ʷˍʰˋʹ ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ ʅʶ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˇ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ 
ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋʽ˗˄ ʺ ˁʰʽ ˉˊˇˈʵ˖˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ 
ʵʽʰʵʽˁʰˋʾʰˌ ʰˉˇˊˊˈ˒ʹˋʹˌ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʶ 
ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʽˌ ˍʶ˂ʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ  

¶ ʃ˗ˌ ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʹ ˏ˂ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˏ˂ʹˌΤ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ 

ʵʽʰʵʽˁʰˋʾʰ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌΣ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

 
ɱʽʰ ˍˇ˄ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ʅ˔ˇ˂ʺˌ ʷˊ˔ʶˍʰʽ 

ˋʶ ˍʰˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˈ˂ˇˎˌ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˗ˋˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˎ˄ʷˊʴʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ 
˃ʰʻʹ˃ʱˍ˖˄ ˔˖ˊʾˌ ˈ˃˖ˌ ʶˉʽˁʱ˂ˎ˕ʹ ˍʹˌ ˏ˂ʹˌΦ 
ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʶˎʻˏ˄ʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ 

ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʾʵʽˇΣ ʷ˔ˇ˄ˍʰˌ ˒ˎˋʽˁʱ ˋʰ˄ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʹ˄ ˏ˂ʹ ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʽˋˍʶʾ ˋˍˇ˄ 
ʁʵʹʴˈ ʅˉˇˎʵ˗˄Φ ʁ ʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ ʶˉʽˁʰʽˊˇˉˇʽʶʾˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˃ʶ ʶˎʻˏ˄ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ 
ˉˊˇˋ˖ˉʽˁˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˉʱ˄ˍˇˍʶ ˎˉˈ˕ʹ ˍʽˌ ˈˉˇʽʶˌ ˋˎˋˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ʶˉʽ˂ʶ˔ʻʷ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ ˋˍʹ˄ 
ʰʽ˔˃ʺ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˇˎˌΣ ʹ ʵˇ˃ʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ ˃ʶ ˄ʷʶˌ ʷ˄˄ˇʽʶˌ 
ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˇ ʵʽʵʱˋˁˇ˄ˍʰˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ 
˃ʷˋ˖ ˍʹˌ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ɲʶ˂ˍʾˇˎ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ɾʰʻʹ˃ʱˍ˖˄ ˋˍˇ ˍʷ˂ˇˌ ˁʱʻʶ ʰˁʰʵʹ˃ʰʿˁˇˏ ʶ˅ʰ˃ʺ˄ˇˎ 
ˁʰʽ ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ˉʶˊʽˈʵˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄ ˋˍˇ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ ʰ˅ʽˇ˂ˇʴ˗˄ˍʰˌ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˔˖ˊʽˋˍʱΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ʴʾ˄ʶˍʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˁʰʽ 
ʰ˄˗˄ˎ˃ʰΣ ˃ʶ ˍʹ˄ ʰˊ˖ʴʺ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ˃ʹ˔ʰ˄ˇˊʴʱ˄˖ˋʹˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΦ  
ɼʱʻʶ ˔ˊˈ˄ˇΣ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˂ʰ˃ʲʱ˄ʶʽ ˎˉˈ˕ʹ ˍʰ ˋ˔ˈ˂ʽʰ ˍˈˋˇ ˍ˖˄ ʵʽʵʰˋˁˈ˄ˍ˖˄Σ 

ˈˋˇ ˁʰʽ ˍʽˌ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˗ˋˍʶ ˄ʰ ʶˉʰ˄ʶˁˍʽ˃ʺˋʶʽ ˁʰʽ 
ʰ˄ʰˉˊˇˋʰˊ˃ˈˋʶʽ ʰ˄ ˔ˊʶʽʰˋˍʶʾ ˍʹ˄ ˏ˂ʹ ˍ˖˄ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ɶ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ 
˃ʰʻʹ˃ʱˍ˖˄ ˁˊʾ˄ʶˍʰʽ ˇˊʻˇ˂ˇʴʽˁʺΣ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ -ˉ˂ʹ˄ ʶ˂ʰ˔ʾˋˍ˖˄ ʶ˅ʰʽˊʷˋʶ˖˄- ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄ ʶˉʽˍˎʴ˔ʱ˄ˇˎ˄ ˋʶ ʰˎˍʱΦ 

 

¶ ɳ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃˈˋˇ ˂ʶʽˍˇˎˊʴʽˁˈ ʶʾ˄ʰʽ; 

ɲʶ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

3.2.5 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

¶ ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽΣ ˁʰʽ ˋʶ ˉˇʽʱ ʷˁˍʰˋʹΣ ˉˇ˂˂ʰˉ˂ˇʾ όˋʶ ʶʾʵˇˌ ˁʰʽ ˔ˊˈ˄ˇύ ˍˊˈˉˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʃˇʽˇʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΤ 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˈˋˇ ʴˊʰˉˍʺ ʶ˅ʷˍʰˋʹ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΣ 
ˈˋˇ ˁʰʽ ʶˊʴʰˋʾʶˌ-ʰˋˁʺˋʶʽˌ ˁʰʽ ǇǊƻƧŜŎǘǎ ˉˇˎ ʶˁˉˇ˄ˇˏ˄ ˇʽ ˒ˇʽˍʹˍʷˌ ʰˍˇ˃ʽˁʱ ʺ ˇ˃ʰʵʽˁʱ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʱˋˇˎ˄ ˔˖ˊʽˋˍʱ ˁʱʻʶ ˁˇ˃˃ʱˍʽ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
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ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ʴʽʰ ˄ʰ ˂ʱʲˇˎ˄ ˉˊˇʲʽʲʱˋʽ˃ˇ ʲʰʻ˃ˈΦ ʅˍˇ ʲʰʻ˃ˈ ˉˇˎ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ 
ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˁˇʽ˄ʱ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˁʰʽ ˎˉˈˁʶʽˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ˃ˈ˄ˇ 
˃ʶˍʱ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʃɱʅΦ ɳʾ˄ʰʽ ˋˎ˄ʶˉ˗ˌ ʵʹ˃ˈˋʽʰ ʰ˄ʰˊˍʹ˃ʷ˄ʹ ˁʰʽ ʶ˂ʶˏʻʶˊʰ ˉˊˇˋʲʱˋʽ˃ʹΦ 
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ʶˊʴʰˋʾʶˌΣ ʰˎˍʷˌ ʰ˄ʰˍʾʻʶ˄ˍʰʽ ˃ʷˋ˖ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ e-learning ʷˍˋʽ, ˗ˋˍʶ ˄ʰ 

ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ˍʺˊʹˋʹ ˍ˖˄ ˉˊˇʻʶˋ˃ʽ˗˄Σ ʹ ʾˋʹ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʻʹʴʹˍʺ ʴʽʰ 
ˈ˂ˇˎˌ ˍˇˎ ˒ˇʽˍʹˍʷˌ ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰΦ ʁʽ ʶ˅Ω ʰˉˇˋˍʰˋʶ˖ˌ ʶ˅ʶˍʱˋʶʽˌ ˂ˈʴ˖ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ 
ʶˁˉ˂ʹˊ˗ʻʹˁʰ˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˋʰ˒ʶʽˌ ʶ˄ʵʶʽ˅ʶʽˌ ˁʰʽ ˇʵʹʴʾʶˌ ˍˇˎ ˎˉˇˎˊʴʶʾˇˎΦ 
ʁʽ ˒ˇʽˍʹˍʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋ˒ʶˏʴˇˎ˄ ˋˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ 

ˋˉˇˎʵ˗˄ ˁʰʽ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ʻʷ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˍˇˎˌ ʰ˒ˇˊˇˏ˄ ˁʰʽ ˋˍʰ ˇˉˇʾʰ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʵʶ˄ ʷˍˎ˔ʰ˄ 
ʾˋʹˌ ʺ ʵʾˁʰʽʹˌ ˃ʶˍʰ˔ʶʾˊʽˋʹˌΦ ɳˉʽˉ˂ʷˇ˄Σ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˎˉˇʲˇ˂ʺˌ ʰʾˍʹˋʹˌ 
ʰ˄ʰʲʰʻ˃ˇ˂ˈʴʹˋʹˌ ʴˊʰˉˍˇˏ ʶ˅ʶˍʱˋʶ˖˄ ʺ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ ˉʰˊʷ˔ʶˍʰʽ ˋʶ 
ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ  
ʆʷ˂ˇˌΣ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ ˋˍˇˎˌ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌΣ ˈˍʰ˄ ʰˎˍˇʾ ʷ˔ˇˎ˄ ˇˊʽˋʻʶʾΣ 

ˇʽ ˇˉˇʾˇʽ ʵʽʶ˄ʶˊʴˇˏ˄ ˍʰˁˍʽˁʱ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ʵʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ˍˇˎˌ 
ɼˇˋ˃ʺˍˇˊʶˌ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ʻʷˍˇˎ˄ ˎˉˈ˕ʹ ˍʹˌ ʵʽˇʾˁʹˋʹˌ ˍʰ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ʰˉʰˋ˔ˇ˂ˇˏ˄ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌΦ  

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˉˇʽʱ ʶʾ˄ʰʽ ʰˎˍʺΤ 

ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʃɱʅ ˁʰʽ ˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ ʃɾʅΦ ɮˎˍʺ 
ˋˎ˄ʾˋˍʰˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ʷʴˁˊʽˋʹ ˍ˖˄ ˍʶ˂ʽˁ˗˄ ʲʰʻ˃˗˄ ʰˊ˔ʽˁʱ ʰˉˈ ˍˇ˄ ʵʽʶˎʻˎ˄ˍʺ ˍˇˎ ʃɾʅ ˁʰʽ ˋˍʹ 
ˋˎ˄ʷ˔ʶʽʰ ʰˉˈ ˍʹ˄ ʃɱʅΦ ʅˁˇˉˈˌ ʶʾ˄ʰʽ ʹ ʰ˄ʰ˂ˎˍʽˁʺ ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ ʶ˃ˉʶʽˊʽˁ˗˄ ˁʰˍʰ˄ˇ˃˗˄ ˍ˖˄ 
ʲʰʻ˃ˇ˂ˇʴʽ˗˄ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˍˇ ˁʰˍʱ ˉˈˋˇ ˍʰ ˉˇˋˇˋˍʱ ʰˉˇˍˎ˔ʾʰˌΣ ʶˉʽˍˎ˔ʾʰˌ ˁʰʽ 
ʰˊʽˋˍʶʾʰˌ ʶʾ˄ʰʽ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ˁʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʅʶ 
ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʶ˄ˍˇˉʽˋˍʶʾ ʰˋˍˇ˔ʾʰΣ ʰ˄ʰʸʹˍˇˏ˄ˍʰʽ ˍʰ ʰʾˍʽʰ ʰˎˍʺˌ ˁʰʽ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ 
ʵʽʵʱˋˁˇ˄ˍʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˇʽ ˍˊʷ˔ˇˎˋʶˌ ʵʽʰˉʽˋˍ˖˃ʷ˄ʶˌ ʰˋˍˇ˔ʾʶˌ ˁʰʽ ʰˉˇ˒ʶˏʴˇ˄ˍʰʽ ˋˍˇ 
˃ʷ˂˂ˇ˄Φ  
ʁʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʷˍʰˋʹˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˋʶ ʶˍʺˋʽʰ 

ʲʱˋʹ ˁʰʽ ˃ʷˋ˖ ʰˎˍ˗˄Φ  

¶ ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʰˁˇ˂ˇˎʻʶʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΣ ˈˉ˖ˌ ˍʹ˄ 
ʲʰʻ˃ˇ˂ˇʴʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ 
ʶ˃ˉʾˉˍˇˎ˄ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍ˖˄ ʵʽˉ˂˖˃ʰˍʽˁ˗˄ h ˉˈ ˍˇˎˌ ʰ˄ˍʾˋˍˇʽ˔ˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌΦ 
ɶ ʶ˅ʷˍʰˋʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˋˍʹˊʾʸʶˍʰʽ ˍˈˋˇ ˋˍʹ˄ ʶˉʽˍˎ˔ʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ ʶ˄˗ˉʽˇ˄ 

ʶˉʽˍˊˇˉʺˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ʴˊʰˉˍˇˏ ˁʶʽ˃ʷ˄ˇˎΦ ʃˊʽ˄ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ ʶˊʴʰˋʾʰˌ 
ʴʾ˄ʶˍʰʽ ʷ˂ʶʴ˔ˇˌ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˊˇˎˋ˃ʱˍ˖˄ ˂ˇʴˇˁ˂ˇˉʺˌΣ ʰˉˈ ˍʹ˄ 
ʴˊʰ˃˃ʰˍʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ ɳˉʽˉˊˈˋʻʶˍʰ ˁʰʻΩ ˈ˂ʹ ˍʹ˄ ˉʶˊʾˇʵˇ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ˇʽ 
˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʻʶˋ˃ʾʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ˎˉˇʲʱ˂ˇˎ˄ ʶ˄ʵʽʱ˃ʶˋʶˌ ʶˁʻʷˋʶʽˌ ˉˊˇˈʵˇˎ 
˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˇˊʻʺ ˉˇˊʶʾʰ ˍˇˎˌΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΤ 

ɶ ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰ ʴˊʱ˒ʶˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ 
ˉˊˈˍˎˉˇ ʷʴʴˊʰ˒ˇΣ ˉˇˎ ˋˁˇˉˈ ʷ˔ʶʽ ˄ʰ ʲˇʹʻʺˋʶʽ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˋˍʹ˄ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌ ˁʰʽ 
ˍˇˎˌ ʰ˅ʽˇ˂ˇʴʹˍʷˌ ˋˍʹ˄ ʲʰʻ˃ˇ˂ˈʴʹˋʺ ˍʹˌΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Σ ˈ˂ʰ ˍʰ ˉˊˇˌ 
ʰ˄ʱʻʶˋʹ ʻʷ˃ʰˍʰ ˍˈˋˇ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʶʴˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʃɱʅ 
ˁʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ˋ˔ˇ˂ʺˌΦ 

3.2.6 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʃˇʽʷˌ ʶʾ˄ʰʽ ˇʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 



 

ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ  ȷəŬŭ. ȰŰɞɡɠ 2019-2020                      

 

58 

ʁʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ a{Ŏ ƛƴ aƻōƛƭŜ ŀƴŘ ²Ŝō /ƻƳǇǳǘƛƴƎ ʶʾ˄ʰʽ ˍʰ ʵʾʵʰˁˍˊʰΣ ˇ 
ˍʰˁˍʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ˁʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ɲʹ˃ˇˋʾ˖˄ ɳˉʶ˄ʵˏˋʶ˖˄ όʃɲɳύΦ 

¶ ʃ˗ˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ  

ɶ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˉˊ˖ˍʾˋˍ˖ˌ ˃ʶ ˍʹ˄ ˇˊʻˇ˂ˇʴʽˁʺ ʵʽʰ˔ʶʾˊʽˋʹ 
ˍ˖˄ ˉʹʴ˗˄ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˉˇˎ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄Φ ɳˉʽˉˊˈˋʻʶˍʰΣ ʹ ˉˊˇˋʷʴʴʽˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ 
ˋˎ˄ʶˊʴʶʽ˗˄ ˃ʶ ʱ˂˂ʰ ʃɾʅ ˋˍˇ ˔˗ˊˇ ˍʹˌ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʽ˗˄ ˍʹˌ ʅɳʆ ʷ˔ʶʽ ˖ˌ 
ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍˇˎ ˁˈˋˍˇˎˌ ˁʰʽ ˍʹ ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ʲʽ˖ˋʽ˃ˈˍʹˍʰˌ ˍˇˎ ʃɾʅΦ ɴˍˋʽΣ 
ˁʰ˂ˏˉˍˇ˄ˍʰʽ ˉ˂ʺˊ˖ˌ ˍʰ ʷ˅ˇʵʰ ˍˇˎ ʰˉˈ ˍʰ ˎ˒ʽˋˍʱ˃ʶ˄ʰ ʷˋˇʵʰ ʰˉˈ ʵʾʵʰˁˍˊʰΦ 

¶ ʃ˗ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˉˈˊˇʽ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ˉʰˊˇ˔ʺ ˎˉˇˍˊˇ˒ʽ˗˄ ό˃ʶ ˍʹ ˃ˇˊ˒ʺ ʰˉʰ˂˂ʰʴʺˌ ʵʽʵʱˁˍˊ˖˄ύΣ ˇʽ ˉˈˊˇʽ ˍ˖˄ ʃɾʅ 
ˁʰ˂ˏˉˍˇˎ˄ ˍˇ ˁˈˋˍˇˌ ˍʹˌ ˉʰˊˇ˔ʺˌ ˃ʶʴʱ˂ˇˎ ˃ʷˊˇˎˌ ˍʹˌ ʰˉʰˊʰʾˍʹˍʹˌ ʵʽˇʽˁʹˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ˍʹʶ 
ʅɳʆ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ ˁʰʻʹʴʹˍ˗˄Φ 

3.2.7 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ36 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ 

ʁʽ ʰʽˍʺˋʶʽˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ о-˃ʶ˂ʺ ʶˉʽˍˊˇˉʺ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ɱʶ˄ʽˁʺ 
ʅˎ˄ʷ˂ʶˎˋʹ ˍʹˌ ʅɳʆ ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ʰʾˍʹˋʺˌ ˍˇˎ ˋʶ 
ˋˏ˄ˍˇ˃ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɶ ʰˊ˃ˈʵʽʰ ʶˉʽˍˊˇˉʺ ʶ˂ʷʴ˔ʶʽ ˍʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˁʰʽ ˋˎ˄ˍʱˋˋʶʽ ˍʹ ˂ʾˋˍʰ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍˇʾ ˃ʶ ʰʽˍʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˈˍʰˋʺˌ ˍʹˌΦ ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ 
ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ʹ ʃɱʅ ʶʴˁˊʾ˄ʶʽ ˍʹ ˂ʾˋˍʰ ˃ʶ ˍˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˉˇˎ ʷʴʽ˄ʰ˄ ʵʶˁˍˇʾ ʴʽʰ ʶʴʴˊʰ˒ʺ. 
ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʵʶ˄ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽΣ ʰ˂˂ʱ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ 
ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ ʰʽˍˇˏ˄ˍʰΦ 

¶ ɾʶ ˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌΤ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʊɳɼ ʾʵˊˎˋʹˌ ˍˇˎ ʃɾʅΣ ʵʶˁˍˇʾ ʴʾ˄ˇ˄ˍʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˇʽ ˇˉˇʾˇʽ 
ˁʰ˂ˏˉˍˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΥ 
ς ʅ˔ʶˍʽˁˈ ˉˍˎ˔ʾˇ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅΦ 
ς ɰʰʻ˃ˈ ʃˍˎ˔ʾˇˎ όˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ʰˉˈ ˍˇ ˇˉˇʾˇ ˉˊˇʷˊ˔ʶˍʰʽ ˇ 
ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇˌύΦ 

ς ɮ˄ʰ˂ˎˍʽˁʺ ɰʰʻ˃ˇ˂ˇʴʾʰΦ 
ς ʅˎˋˍʰˍʽˁʷˌ ɳˉʽˋˍˇ˂ʷˌΦ 
ς ʃˇ˂ˏ ˁʰ˂ʺ ɹ ˄˗ˋʹ ɮʴʴ˂ʽˁ˗˄Φ 
ς ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˃ˉʶʽˊʾʰΦ 
ς ʃʽʻʰ˄ʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰΦ 
ʆʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ʰˉˇʵˇ˔ʺ ʰʽˍʺˋʶ˖˄ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʽˌ 

ʰˁʰʵʹ˃ʰʿˁʷˌ ˍˇˎˌ ʶˉʽʵˈˋʶʽˌ ˋˍˇ ˉˊ˗ˍˇ ˉˍˎ˔ʾˇΦ ɳˉʽ˂ʷʴˇ˄ˍʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ˃ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ˉˊ˗ˍˇˎ 
ˉˍˎ˔ʾˇˎ ˁʰʽ ˃ʶ ˋˎ˄ʱ˒ʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˄ ˄ʰ 
ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄Φ 
ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ʹ ˉˇ˂ˏ ˁʰ˂ʺ ʴ˄˗ˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ˁʰʽ ˃ʹ ʶ˂ʰˋˍʽˁˈ 

ˁˊʽˍʺˊʽˇΦ ʆʷ˂ˇˌΣ ʹ ˁʰˍʱʻʶˋʹ ˁʰʽ ˇ ʷ˂ʶʴ˔ˇˌ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁ˗˄ ʴʽʰ ˍʹ˄ ʶ˅ʷˍʰˋʹ 
ˍ˖˄ ʰʽˍʺˋʶ˖˄ όʰ˄ʰ˂ˎˍʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰΣ ʵˏˇ ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌ ˁˍ˂Φύ ʰˉˇˍʶ˂ˇˏ˄ ʶˉʾˋʹˌ 
ʰ˄ʶ˂ʰˋˍʽˁˈ ˁˊʽˍʺˊʽˇΦ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˉˇʵˇ˔ʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄;37  
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7% 11% 33% 0% 71% 

 
36 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇ˄ ʃʾ˄ʰˁʰ пΦ  
37 ɶ ʶˊ˗ˍʹˋʹ ʰˎˍʺ ˃ˉˇˊʶʾ ˄ʰ ʰˉʰ˄ˍʹʻʶʾ ˃ʶ ʲʱˋʹ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗ˋʰˍʶ ˋˍˇ˄ ʃʾ˄ʰˁʰ пΦ 
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¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰΣ ˍʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɼʱʻʶ ʷˍˇˌΣ ʹ ˉˊˇˁʺˊˎ˅ʹ ˍˇˎ ʃɾʅ ˃ʶ ˍʰ ʰ˄ʰ˂ˎˍʽˁʱ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʰˊˍʱˍʰʽ ˋˍʹ˄ ˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅ ˁʰʽ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˋʶ ˈ˂ʰ ˍʰ ɮɳɹ ˍʹˌ ˔˗ˊʰˌ ˁʰʻ˗ˌ 
ˁʰʽ ˋʶ ˋ˔ʶˍʽˁʷˌ ʽˋˍˇˋʶ˂ʾʵʶˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˁʰʽ ˋˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʰˉˇˋˍˇ˂ʷˌ ˍ˖˄ 
˔˖ˊ˗˄ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˃ʶ ʶʽˋˊˇʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ ʆʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ 
ʶʽˋʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʶˉˇ˃ʷ˄˖ˌ ʴ˄˖ˋˍʱ ˁʰʽ ˉˊˇˋʲʱˋʽ˃ʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌΦ  

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʰˉˈ ˍˇ 
ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ ʶʽˋʺʴʹˋʹ ˍʹˌ ʶˉʽˍˊˇˉʺˌ ʶˉʽ˂ˇʴʺˌ ʴʾ˄ʶˍʰʽ ʵʶˁˍʺ ʺ ʰˉˇˊˊʾˉˍʶˍʰʽΣ ˁʰˍʱ ˉʶˊʾˉˍ˖ˋʹ 
ʰʾˍʹˋʹˌΣ ʰˉˈ ʃɱʅ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ʰ˒ˇˏ ʰˎˍʺ ʶ˂ʷʴ˔ʶʽ ʶ˄ʵʶ˂ʶ˔˗ˌ ʰˉˈ ˍʰ ˃ʷ˂ʹ ˍʹˌ ʃɱʅ ˁʰʽ ˍˇˎˌ 
ɲʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ʃɾʅΦ ʆʷ˂ˇˌΣ ʶʱ˄ ˁʱˉˇʽˇˌ ˎˉˇ˕ʺ˒ʽˇˌ ʷ˔ʶʽ ʰ˄ˍʽˊˊʺˋʶʽˌ ʶˉʾ ˍˇˎ ʰˉˇˍʶ˂ʷˋ˃ʰˍˇˌ ˍʹ 
ʰʾˍʹˋʹˌ ʶʽˋʵˇ˔ʺˌΣ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʷ˄ˋˍʰˋʹˌ ʷ˄ʰ˄ˍʽ ˍʹˌ ʃɱʅΦ 

3.2.8 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΤ ʅʶ ˉˇʽˇ ˉˇˋˇˋˍˈ Τ 

ʅˍʰ ˉ˂ʰʾˋʽʰ ˃ʰʻʹ˃ʱˍ˖˄Σ ʴʾ˄ˇ˄ˍʰʽ ˇ˃ʽ˂ʾʶˌ ʰˉˈ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˍʹˌ ʰ˂˂ˇʵʰˉʺˌΦ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ όʰˉˈ˂ˎˍˇˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύΤ 

ɳˁ ˍ˖˄ ʲʰˋʽˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ a{Ŏ ƛƴ aƻōƛƭŜ ŀƴŘ ²Ŝō /ƻƳǇǳǘƛƴƎ ʶʾ˄ʰʽ ʹ ˉˊˇˋʷ˂ˁˎˋʹ 
ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ ɮ˄ˍʾˋˍˇʽ˔ʰ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ 
ˍʹ˄ ˔ˊˇ˄ʽʱΦ 
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2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

0(0%) 0(0%) 0 (0%) 0 (0%) 0 (0%) 

 

¶ ʃˈˋʰ ˁʰʽ ˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ όˁʰʽύ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

ɮˉˈ ʽʵˊˏˋʶ˖ˌ ˍˇˎ ɲʽʶʻ˄ˇˏˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍʹˌ ɳ˂˂ʱʵˇˌ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍˇˎ ʃɮɼɳɲɹʃʅΣ ˈ˂ʰ 
ˍʰ ˃ʰʻʺ˃ʰˍʰ ˋˍʹ˄ ʅɳʆ ʵʽʵʱˋˁˇ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋˍʰ ɮʴʴ˂ʽˁʱΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʇˉʱˊ˔ʶʽ ʰ˄ʶˉʾˋʹ˃ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰʽ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˃ʷˋ˖ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʰʻʹ˃ʱˍ˖˄ ˍ˖˄ ʃɾʅ ʰˉˈ ɼʰʻʹʴʹˍʷˌ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄ ʰ˂˂ʱ ˁʰʽ ˁˇʽ˄ʷˌ ˋˎ˃˃ʶˍˇ˔ʷˌ 
ˋʶ ɳˎˊ˖ˉʰʿˁʱ ɳˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰΦ  

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽʶˌΤ 

ɾʶ ʵʶʵˇ˃ʷ˄ˇ ˍˇ˄ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈ ˍˇˎ ɲʽʶʻ˄ˇˏˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍʹˌ ɳ˂˂ʱʵˇˌ ˉˊˇˌ ˍʹ˄ 
ʵʽʵʰˁˍʽˁʺ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁʺ ʰˊʽˋˍʶʾʰΣ ʰˉˇˍʶ˂ʶʾ ʵʽʱˁˊʽˋʹ ʹ ʵʹ˃ˇˋʾʶˎˋʹ ʱˊʻˊ˖˄ ˋʶ ʵʽʶʻ˄ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰΣ ˍʰ ˇˉˇʾʰ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄ ʺ ʶˊʴʰˋʾʶˌ ˋˍʰ ˉ˂ʰʾˋʽʰ ʵʽʵʰˋˁˈ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʆʶˁ˃ʺˊʽʰ ʰˎˍ˗˄ ʹ ʰ˄ʱˊˍʹˋʹ ˍˇˎˌ 
ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅɳʆΦ 
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оΦнΦ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄38 

3.2.1 ʆʾˍ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ζɴ˅ˎˉ˄ʶˌ ʃˈ˂ʶʽˌ ˁʰʽ ɼˇʽ˄ˈˍʹˍʶˌη ό9ǊŀǎƳǳǎ aǳƴŘǳǎ Wƻƛƴǘ aŀǎǘŜǊ 5ŜƎǊŜŜ ƛƴ ζ{ƳŀǊǘ /ƛǘƛŜǎ ŀƴŘ 
/ƻƳƳǳƴƛǘƛŜǎηύ 

3.2.2 ʆ˃ʺ˃ʰˍʰ ˁʰʽ ɹʵˊˏ˃ʰˍʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ39 

ɮύ ɾˇ˄ˇˍ˃ʹ˃ʰˍʽˁʺ ʅ˔ˇ˂ʺ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ όʅɳʆύΣ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁˇˏ ɼʷ˄ˍˊˇˎ 
ɲʽʶʻ˄˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄ όʃɮɼɳɲɹʃʅύΣ ɲʽʶʻ˄ʷˌ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˍʹˌ ɳ˂˂ʱʵˇˌ όɲɹʃɮɳύΦ 

ɰύ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ IŜǊƛƻǘ-²ŀǘǘ όɶ˄˖˃ʷ˄ˇ ɰʰˋʾ˂ʶʽˇύ 
ɱύ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ aƻƴǎ όɰʷ˂ʴʽˇύ 
ɲύ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ¦ƴƛǾŜǊǎƛŘŀŘ ŘŜƭ tŀƝǎ ±ŀǎŎƻ κ 9ǳǎƪŀƭ IŜǊǊƛƪƻ ¦ƴƛōŜǊǘǎƛǘŀǘŜŀ ό¦t±κ9I¦ύΣ .ƛƭōŀƻ 
όɹˋˉʰ˄ʾʰύ 

3.2.3 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ʁʽ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ ʃɾʅ ˋˍˇ ɲʽʶʻ˄ʷˌ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 
όˁʰʽ ˋˍʰ ʶˉʽ˃ʷˊˇˎˌ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˉˇˎ ˍˇ ˋˎ˄ʰˉʰˊˍʾʸˇˎ˄ύ ˁʰʻ˗ˌ ˁʰʽ ʹ ʶˉˇˉˍʽˁʺ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ 
ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˉˇˎ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ʰˉˈ ˁˇʽ˄ʺ ʶˉʽˍˊˇˉʺ όJoint Programme Board - JPBύ ʰˉˇˍʶ˂ˇˏ˄ 
ˍˇˎˌ ˁˏˊʽˇˎˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃɾʅ ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˉˇˎ ʷ˔ˇˎ˄ ˍʶʻʶʾΦ 
ɲʶʵˇ˃ʷ˄ˇˎ ˍˇˎ ˉʰʴˁˈˋ˃ʽˇˎΣ ʶ˅˖ˋˍˊʶ˒ˇˏˌ ˔ʰˊʰˁˍʺˊʰ ˍˇˎ ʃɾʅ ˇʽ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʷ˔ˇˎ˄ 
ˉˊˇˋʰˊ˃ˇˋˍʶʾ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˗ˋˍʶ ˄ʰ ˁʰ˂ˏ˕ˇˎ˄Σ ˋˍˇ ˃ʷˍˊˇ ˍˇˎ ʵˎ˄ʰˍˇˏΣ ˈ˂ˇ ˍˇ ʶˏˊˇˌ ˍ˖˄ 
ˁˇʽ˄˖˄ʽˁ˗˄ ʰˉʰʽˍʺˋʶ˖˄ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɲʾʵʶˍʰʽ ˃ʶʴʱ˂ʹ ʲʰˊˏˍʹˍʰ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˈ ˍˇˎˌ ʾʵʽˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ 
ʁʽ ʾʵʽˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʶ˄ʶˊʴʱ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ ˃ʷˋ˖ 
ˍ˖˄ ˉʰˊʰˁʱˍ˖ ʵʽʰʵʽˁʰˋʽ˗˄Υ  

¶ ʆʰˁˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ˍˈˋˇ ˃ʶ ˍˇˎˌ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ όǎǘǳŘŜƴǘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎύ, 

ˈˍʰ˄ ʷ˔ˇˎ˄ ˇˊʽˋʻʶʾΣ ˈˋˇ ˁʰʽ ˃ʶ ˍˇˎˌ ʾʵʽˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ όˋˍˇ ˉ˂ʰʾˋʽˇ ˁʰʽ ˍˇˎ ʶ˄ʶˊʴˇˏ 

mentoring). 

¶ ɮ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˁʱʻʶ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ 

ʶ˅ʰ˃ʺ˄ˇˎΦ 

¶ ʁʽ ˒ˇʽˍʹˍʷˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˁʰʽ ʶˁ˒ʷˊˇˎ˄ ʱˉˇ˕ʹ ʴʽʰ ˍˇ ʃɾʅΣ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˍˇˎˌ 

ʵʽʵʱˋˁˇ˄ˍʶˌΣ ˃ʷˋ˖ ʵˇ˃ʹ˃ʷ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Φ ʆʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

˃ʰʻʹ˃ʱˍ˖˄ όζ/ƻǳǊǎŜ 9Ǿŀƭǳŀǘƛƻƴ CƻǊƳǎηύ ˋˎ˃ˉ˂ʹˊ˗˄ˇˎ˄ˍʰʽ ʰ˄˗˄ˎ˃ʰ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˋʶ 

ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ 

¶ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ˈʵˇˎ όά9Ȅƛǘ vǳŜǎǘƛƻƴƴŀƛǊŜέύ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ 

ˁʰˍʱ ˍˇ ˍʷ˂ˇˌ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌΦ ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ʹʻ˗ˊʰ ʶˊ˖ˍʺˋʶ˖˄ 

ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ˁʰʽ ˍʹ ˃ʰʻʹˋʽʰˁʺ ʶ˃ˉʶʽˊʾʰΦ 

 
38 ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˋˍˇ ʆ˃ʺ˃ʰ ˂ʶʽˍˇˎˊʴˇˏ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ ʹ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉˊʷˉʶʽ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ʴʽʰ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ʃɾʅΦ  
39 ʅˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ˈ˄ˇ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ ɲʽʰˍ˃ʹ˃ʰˍʽˁˇˏ ʺ ɲʽʽʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 
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¶ ɳˉˇˉˍʽˁʺ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˈ ˁˇʽ˄ʺ ɳˉʽˍˊˇˉʺ όWt.ύ ˃ʶ 

ʴ˄˗ˋʹ ˍ˖˄ ʽʵʽʰʽˍʶˊˇˍʺˍ˖˄ ˍˇˎ ˁʱʻʶ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇˎ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ʶʽΣ ˁʰʽ ʴ˄˗˃ˇ˄ʰ ˍʹ 

ˋˏ˄ʻʶˋʹ ˁʰʽ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˁʰ˂˗˄ ˉˊʰˁˍʽˁ˗˄ όōŜǎǘ ǇǊŀŎǘƛŎŜǎύΦ 

¶ ɮˎˍˇ-ʰ˅ʽˇ˂ˈʴʹˋʹ ˒ˇʽˍʹˍ˗˄Σ ʵʽʰʵʽˁʰˋʾʰ ʹ ˇˉˇʾʰ ʲˇʹʻʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˄ʰ ʰ˄ˍʽ˂ʹ˒ʻʶʾ ˍʹ˄ 

ˇˉˍʽˁʺ ʴ˖˄ʾʰ ˍˇˎ ˁʱʻʶ ˒ˇʽˍʹˍʺΣ ˉ˖ˌ ʰˉˇˍʽ˃ʱ ˇ ʾʵʽˇˌ ˍʹ˄ ʰˉˈʵˇˋʺ ˍˇˎ ˈ˄ˍʰˌ ˃ʷ˂ˇˌ ʶ˄ˈˌ 

ʵʽʶʻ˄ˇˏˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˒ˇʽˍʹˍʷˌ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˁˇˎ˂ˍˇˏˊʶˌΣ 

ˉˇ˂ʽˍʽˋ˃ˇˏˌ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁʱ ˋˎˋˍʺ˃ʰˍʰΣ ˁʰʽ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ˋˍˊʷ˕ʶʽ ˍʹ˄ ˉˊˇˋˇ˔ʺ 

ˍˇˎ ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉˇˁ˂ʾˋʶ˖˄Φ 

ʆˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˎˉˇʲʱ˂˂ʶʽ ɲʶ˂ˍʾʰ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʺ˃ʰˍˇˌ όζ/ƻǳǊǎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ 
CƻǊƳǎηύ ˁʰʽ ɮˍˇ˃ʽˁʱ ɮˉˇʴˊʰ˒ʽˁʱ ɲʶ˂ˍʾʰ όζ¢ŜŀŎƘƛƴƎ {ǘŀŦŦ 5ŀǘŀ CƻǊƳǎηύΦ  
ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʃɾʅ  ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ˍʰˁˍʽˁʺˌ ˁʰʽ ˉʶˊʽˇʵʽˁʺˌ όпʶˍˇˏˌύ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ 

ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˃ʶ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˁˊʽˍʺˊʽʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʶˍʺˋʽʰ 
ʰ˅ʽˇ˂ˈʴʹˋʹΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˇˉˇʾʰˌ  ˁʱʻʶ ʅ˔ˇ˂ʺ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂ʶʽ ˍʹ˄ ɳˍʺˋʽʰ ɳˋ˖ˍʶˊʽˁʺ 
ɴˁʻʶˋʺ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ɮˉˇʴˊʰ˒ʽˁˈ ɲʶ˂ˍʾˇ ʅ˔ˇ˂ʺˌΣ ʲʱˋʶʽ ʃˊˈˍˎˉ˖˄ ʅ˔ʹ˃ʱˍ˖˄ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ 
ʵʽʰʻʷˋʽ˃ʰ ˋˍˇ ʃ˂ʹˊˇ˒ˇˊʽʰˁˈ ʅˏˋˍʹ˃ʰ ɲʽʰˋ˒ʱ˂ʽˋʹˌ ʃˇʽˈˍʹˍʰˌΦ  
ʆʷ˂ˇˌΣ ʹ ʶ˅˖ˍʶˊʽˁʺ ʰ˅ʽˇ˂ˇʴʹˋʹ ʰˉˈ ɳˉʽˍˊˇˉʺ ɮ˄ʶ˅ʱˊˍʹˍ˖˄ ɳ˅˖ˍʶˊʽˁ˗˄ ɳ˃ˉʶʽˊˇʴ˄˖˃ˈ˄˖˄Σ ʹ 

ˇˉˇʾʰ ˋˎ˄ˍʱˋˋʶʽ ˁʰʽ ˋ˔ʶˍʽˁʺ ʷˁʻʶˋʹ ʰˉˇˍʶ˂ʶʾ ˍˇ ˍʶ˂ʶˎˍʰʾˇ ˋˍʱʵʽˇ ʵʽʰʵʽˁʰˋʽ˗˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ 
ɼʰˍˈˉʽ˄Σ ʹ ʅ˔ˇ˂ʺ ʶ˄ˍˇˉʾʸʶʽ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˋˍʽˌ ˇˉˇʾʶˌ ʹ ɳˉʽˍˊˇˉʺ ʶˉʶˋʺ˃ʰ˄ʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ʺ ˋʹ˃ʶʾʰ 
ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˁʰˍʰˊˍʾʸʶʽ ʅ˔ʷʵʽˇ ɲˊʱˋʹˌΣ ˍˇ ˇˉˇʾˇ ˎˉˇʲʱ˂˂ʶˍʰʽ ˋˍʹ ɲʽˇʽˁˇˏˋʰ ɳˉʽˍˊˇˉʺ ˉˊˇˌ 
ʷʴˁˊʽˋʹΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ ˋʹ˃ʶʽ˗ʻʹˁʰ˄Φ  
ʅˍʹ˄ ʶˍʺˋʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʃɾʅΣ ʰˎˍˇ˄ˇʺˍ˖ˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ 

ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ ˍʰ ˇˉˇʾʰ ʶ˂ʷʴ˔ˇ˄ˍʰʽ ˁʰˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ 
ˎˉˇʲˇ˂ʺˌ ɲʶ˂ˍʾ˖˄ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ʹ ˇˉˇʾʰ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ 
ˁʱʻʁ ʶ˅ʱ˃ʹ˄ˇΦ ʆʰ ʶ˄ ˂ˈʴ˖ ɲʶ˂ˍʾʰ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ʵˏˇ ˃ʷˊʹΥ ˋˍˇ ζɾʷˊˇˌ ɮ-ʃʶˊʽʴˊʰ˒ʺηΣ ˍˇ ˇˉˇʾˇ 
ʰˁˇ˂ˇˎʻʶʾ ˍˇ ʃˊˈˍˎˉˇ ʅ˔ʺ˃ʰ ˍˇˎ ʃʶˊʽʴˊʱ˃˃ʰˍˇˌ ɾʰʻʺ˃ʰˍˇˌ ˉˇˎ ʷ˔ʶʽ ʶˁʵˇʻʶʾ ʰˉˈ ˍʹ˄ ɮɲɹʃΣ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰ όˉΦ˔Φ ˃ʰʻʹˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˃ʷʻˇʵˇʽ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˒ˈˊˍˇˌ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ʶˉʾˉʶʵˇ ˋˍˇ ɳʻ˄ʽˁˈ ʃ˂ʰʾˋʽˇ ʃˊˇˋˈ˄ˍ˖˄ ˁˍ˂Φύ ˁʰʽ 
ˋˍˇ ζɾʷˊˇˌ ɰ-ɮˉˇˍʾ˃ʹˋʹ ɾʰʻʺ˃ʰˍˇˌηΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʸʹˍʶʾˍʰʽ 
ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ʻʷ˃ʰˍʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ όˉΦ˔Φ ˍˎ˔ˈ˄ 
ʶˉʽˁʰ˂ˏ˕ʶʽˌ ˏ˂ʹˌΣ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁˍ˂ΦύΦ ɳˉʽˉ˂ʷˇ˄Σ ˇʽ ʵʽʵʱˋˁˇ˄ˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ 
ˁʰˍʰʴˊʱ˕ˇˎ˄ ˉˊˇˍʱˋʶʽˌ ˁʰʽ ˉʰˊʰˍʹˊʺˋʶʽˌΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˔ˊʺˋʽ˃ʶˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ˃ʱʻʹ˃ʱ ˍˇˎˌΦ 
ʆʷ˂ˇˌΣ ˍʰ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ɮˉˇˍʾ˃ʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰΣ 

˗ˋˍʶ ˇʽ ʁɾɳɮ ˁʰʽ ɳʁɮ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ 
ʶˎˁʰʽˊʾʰ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄Σ ˈˋˇ ˁʰʽ ˋʶ 
ʶˉʾˉʶʵˇ ʅ˔ˇ˂˗˄Σ ˁʰʽ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˍˎ˔ˈ˄ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˄ʰ ˂ʱʲˇˎ˄ ˍʽˌ 
ʰˉʰˊʰʾˍʹˍʶˌ ʲʶ˂ˍʽ˖ˍʽˁʷˌ ʵˊʱˋʶʽˌΣ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ 
ʅ˔ˇ˂ʺˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶʽˋʹʴʺˋʶʽˌ ˋˍʹ˄ ʃɱʅ ˍʹˌ ˇʽˁʶʾʰˌ ʅ˔ˇ˂ʺˌΦ 
ɮ˄ˍʾˋˍˇʽ˔ʶˌ ʵˊʱˋʶʽˌ ʰˁˇ˂ˇˎʻˇˏ˄ ˁʰʽ ˍʰ ˎˉˈ˂ˇʽˉʰ ʽʵˊˏ˃ʰˍʰ ˍʹˌ ˁˇʽ˄ˇˉˊʰ˅ʾʰˌΦ ʂ˂ʶˌ ʰˎˍʷˌ ˇʽ 

ʵʽʶˊʴʰˋʾʶˌ ˁʰʽ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˋˎ˄ʽˋˍˇˏ˄ ʷ˄ʰ ˋˎ˃ˉʰʴʷˌ ˉ˂ʰʾˋʽˇ ʵʽʰˋ˒ʱ˂ʽˋʹˌ ˍʹˌ 
ˉˇʽˈˍʹˍʰˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ʲʶ˂ˍʾ˖ˋʺˌ ˍˇˎ ˃ʷˋʰ ʰˉˈ ˍʹ ˋˏ˄ʻʶˋʹ ˁʰ˂˗˄ ˉˊʰˁˍʽˁ˗˄ ˁʰʽ 
ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ˋˎʴˁˊʽˍʽˁ˗˄ ˉ˂ʶˇ˄ʶˁˍʹ˃ʱˍ˖˄ ˍˇˎ ˁʱʻʶ ʽʵˊˏ˃ʰˍˇˌΦ  

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Τ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˁʰˍʰˊ˔ʺ˄ ˋˍʹ˄ ɳ˒ʹ˃ʶˊʾʵʰ ˍʹˌ ɼˎʲʶˊ˄ʺˋʶ˖ˌ όʊɳɼ 
ʾʵˊˎˋʹˌύΦ ¢ˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄ ʶʾ˄ʰʽ ʵʹ˃ˈˋʽʰ 
ʰ˄ʰˊˍʹ˃ʷ˄ˇ ˋʶ ʰ˄ʰ˂ˎˍʽˁʺ ˃ˇˊ˒ʺ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˍˇˎ ʃɾʅ ˁʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅɳʆ ˍˇˎ 
ʃɮɼɳɲɹʃʅ-ɲɹʃɮɳΣ ˋˍˇ˄ ʰ˄ˍʾˋˍˇʽ˔ˇ ˔˗ˊˇ ˉˇˎ ˉˊˇʲ˂ʷˉʶˍʰʽ ʴʽʰ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ ʶ˄ ˂ˈʴ˖ ʃɾʅΦ 
ɳˉʾˋʹˌΣ ʴʾ˄ˇ˄ˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʶˊʽˈʵˇˎ ˍ˖˄ ʶʴʴˊʰ˒˗˄Σ ʶˁʵʹ˂˗ˋʶʽˌ 
ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˍˇˎ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎ ˁˇʽ˄ˇˏ όƛƴŦƻ-ǎŜǎǎƛƻƴǎύΣ ˋˍʽˌ ˇˉˇʾʶˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ˍˇ 
ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ˍˇˎ ʃɾʅ ʰˎˍˇˏΦ ʃʰˊˈ˃ˇʽʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ʰˁˇ˂ˇˎʻˇˏ˄ ˁʰʽ ˍʰ ˎˉˈ˂ˇʽˉʰ 
ʽʵˊˏ˃ʰˍʰ ˍʹˌ ˁˇʽ˄ˇˉˊʰ˅ʾʰˌΦ ʆʷ˂ˇˌΣ ˎˉʱˊ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˉˊˇʲˇ˂ʺˌ ˍˇˎ ʃɾʅ ˋˍʰ 
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˃ʷˋʰ ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌ ʹ ˇˉˇʾʰ ˁʰʽ ˉˇ˂˂ʰˉ˂ʰˋʽʱʸʶˍʰʽ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʽˌ ˋˎ˄ʷˊʴʶʽʶˌ 
ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ˉˊˇ˗ʻʹˋʹˌκˉˊˇʲˇ˂ʺˌ ˃ʶ ˍʰ ˎˉˈ˂ˇʽˉʰ ʽʵˊˏ˃ʰˍʰ ˍʹˌ ˁˇʽ˄ˇˉˊʰ˅ʾʰˌΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˈˋ˖˄ ʰˉʷˁˍʹˋʰ˄ ˍʾˍ˂ˇ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΤ 

ʆˇ ʃɮɼɳɲɹʃʅ ʷ˔ʶʽ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˉˊˇˋ˖ˉʽˁˈ ʴʽʰ ˍʹ˄ ˋˎˋˍʹ˃ʰˍʽˁʺ 
ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˈ˂˖˄ ˍ˖˄ ʃɾʅ ˉˇˎ ˉˊˇˋ˒ʷˊʶʽΦ ʆˇ 
ɱˊʰ˒ʶʾˇ ɲʽʰˋˏ˄ʵʶˋʹˌ ʶʾ˄ʰʽ ʰˎˍˈ ˍˇ ˇˉˇʾˇ ˁʰʽ ʵʽʰʻʷˍʶʽ ˈ˂ʰ ˍʰ ˋ˔ʶˍʽˁʱ ˋˍʰˍʽˋˍʽˁʱ ˋˍˇʽ˔ʶʾʰ 
ʰˉˇˊ́̍˒ʹˋʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˋˍʹ˄ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌΣ ˍʰ ˇˉˇʾʰ ˁʰʽ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˋˍʽˌ 
ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍ˖˄ ʃɾʅΦ ɳʽʵʽˁʱ ʴʽʰ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍˇˎ a{Ŏ ƛƴ {ƳŀǊǘ /ƛǘƛŜǎ ŀƴŘ /ƻƳƳǳƴƛǘƛŜǎ 
ʰˉʰʽˍʶʾˍʰʽ ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈˌ ˃ʶ ˍʰ ˎˉˈ˂ˇʽˉʰ ʽʵˊˏ˃ʰˍʰ ˍʹˌ ˁˇʽ˄ˇˉˊʰ˅ʾʰˌ ʴʽʰ ˍʹ˄ ʰˉˇʵˇˍʽˁˈˍʶˊʹ 
ʶ˅ʰʴ˖ʴʺ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʽ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʺ ˍˇˎˌΣ ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍʹ˄ 
ʰ˄ˍʰʴ˖˄ʽˋˍʽˁˈˍʹˍʰ ˍˇˎ ʃɾʅΦ 

3.2.4 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺΣ ˍʹ ˋˎ˄ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ40 

ɼʱʻʶ ʷ˄ʰ ʰˉˈ ˍʰ ˍʷˋˋʶˊʰ ˉʰ˄ʶˉʽˋˍʺ˃ʽʰ ˉˊˇˋ˒ʷˊʶʽΣ ˋˍʰ ʶ˅ʱ˃ʹ˄ʰ ˉˇˎ ˍˇˎ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄Σ 
ˎˉˇ˔ˊʶ˖ˍʽˁʱ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˃ʰʻʺ˃ʰˍʰ ʶˉʽ˂ˇʴʺˌΣ ˗ˋˍʶ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ 
ˋˎʴˁʶ˄ˍˊ˗ˋˇˎ˄ ол 9/¢{ ʰ˄ʱ ʶ˅ʱ˃ʹ˄ˇ ʴʽʰ ˍʰ о ˉˊ˗ˍʰ ʶ˅ʱ˃ʹ˄ʰΦ ɲʶʵˇ˃ʷ˄ˇˎ ˉ˖ˌ ʹ ˋʶʽˊʱ ˒ˇʾˍʹˋʹˌ 
ˋʶ ˁʱʻʶ ˉʰ˄ʶˉʽˋˍʺ˃ʽˇ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍˇ ˋʶ˄ʱˊʽˇ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˉˇˎ ʶˉʽ˂ʷʴˇˎ˄ ˇʽ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌΣ 
ˋˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˇʽ ˍʾˍ˂ˇʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ˇʽ ʵʽʵʰˁˍʽˁʷˌ ˍˇˎˌ ˃ˇ˄ʱʵʶˌ ʰ˄ʱ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΥ 

 

 
40 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇˎˌ ʃʾ˄ʰˁʶˌ моΦм ˁʰʽ моΦнΦ  
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¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ κ ʶʽʵʾˁʶˎˋʹˌ κ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ 

ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏ ʶʾ˄ʰʽ мпκор όпл҈ύΣ ʶ˄˗ ˍʰ ʶʽʵʾˁʶˎˋʹˌ ˋˎ˃ˉʾˉˍˇˎ˄ ˃ʶ 
ˍʰ ˃ʰʻʺ˃ʰˍʰ ʶˉʽ˂ˇʴʺˌ ˁʰʽ ˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ нмκор όсл҈ύΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˍˇ ʃɾʅ ʵʶ˄ 
ˉˊˇˋ˒ʷˊʶʽ ˁʰˍʶˎʻˏ˄ˋʶʽˌΦ 

¶ ʃˇʽˈ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ κ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ κ 

˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ʆʰ ˎˉˇ˔ˊʶ˖ˍʽˁʱ ˃ʰʻʺ˃ʰˍʰ ʶʾ˄ʰʽ муκор όрм҈ύ ˃ʰʸʾ ˃ʶ ˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ˁʰʽ ˍʰ 
ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ мтκор όпф҈ύΦ ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ˃ʰʻʺ˃ʰˍʰ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ ˇˏˍʶ 
ʶʽʵʽˁʶˏˋʶʽˌ-ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰΦ ʍˋˍˈˋˇΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʶˉʽ˂ʷʴˇˎ˄ ʰˊʽʻ˃ˈ ˃ʰʻʹ˃ʱˍ˖˄ 
ʶˉʽ˂ˇʴʺˌ (6-мн ˋˎ˄ˇ˂ʽˁʱ ˃ˇ˄ʱʵʶˌ 9/¢{ ʰˉˈ ˍʽˌ фл ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌύ ˁʰʽ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ 
˃ʶˍʰˉˍˎ˔ʽʰˁˇˏ όол ˃ˇ˄ʱʵʶˌ 9/¢{ ʰˉˈ ˍʽˌ фл ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌύΣ ʰʻˊˇʽˋˍʽˁʱ ʵʹ˂ʰʵʺ ос-42/90 = 
40-псΦт҈  ˍ˖˄ ˃ˇ˄ʱʵ˖˄Σ ˃ʷˋ˖ ˍ˖˄ ˇˉˇʾ˖˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˋˍʽʱˋˇˎ˄κʶ˅ʶʽʵʽˁʶˏˋˇˎ˄ ˋʶ ʶˉʽ˃ʷˊˇˎˌ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ  

¶ ʃˇʽʱ ʶʾ˄ʰʽ ʹ ˉˇˋˇˋˍʽʰʾʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇʲʱʻˊˇˎΣ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ 

˃ʰʻʹ˃ʱˍ˖˄ ʴʶ˄ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ  

ɮˉˈ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉˇˎ ʻʰ ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄ ˇʽ ˒ˇʽˍʹˍʷˌΣ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ʰˎˍ˗˄ 
ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʰʻʺ˃ʰˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ όˁˎ˃ʰʾ˄ʶˍʰʽ ˁˇ˄ˍʱ 
ˋˍˇ сл҈ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˉˇˎ ʻʰ ʰˁˇ˂ˇˎʻʺˋʶʽ ˇ ˒ˇʽˍʹˍʺˌύΣ ʶ˄˗ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˎˉˇʲʱʻˊˇˎ 
ˁʰˍΩ ʰ˄ˍʽˋˍˇʽ˔ʾʰ ˋˍˇ пл҈Φ 

¶ ʃ˗ˌ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋˍʹˊʾ˖˄Σ ʱ˂˂˖˄ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Τ  

ʁ ˔ˊˈ˄ˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˋʶ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˋʶ ʻʶ˖ˊʹˍʽˁʺ ʵʽʵʰˋˁʰ˂ʾʰ ˁʰˍʱ рл҈ - 70%  
ˁʰʽ ˋʶ ʰˋˁʺˋʶʽˌ ʺ ʶˊʴʰˋˍʺˊʽʰ ˁʰˍʱ рл҈ - ол҈Σ ʰ˄ˍʾˋˍˇʽ˔ʰ ˁʰʽ ˁʰˍʱ ˉʶˊʾˉˍ˖ˋʹΦ ʇˉʶˏʻˎ˄ˇˌ ˁʰʽ 
ʰˊ˃ˈʵʽˇˌ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ʰˎˍʺ ʶʾ˄ʰʽ ˇ ʵʽʵʱˋˁ˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˍˇ 
ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʶˎʻˏ˄ʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ 
ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʾʵʽˇΣ ʷ˔ˇ˄ˍʰˌ ˒ˎˋʽˁʱ ˋʰ˄ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʹ˄ ˏ˂ʹ ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʽˋˍʶʾ ˋˍˇ˄ 
ʁʵʹʴˈ ʅˉˇˎʵ˗˄Φ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ʶˉʽ˂ʶ˔ʻʷ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ 
ˋˍʹ˄ ʰʽ˔˃ʺ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˇˎˌΣ ʹ ʵˇ˃ʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ ˃ʶ ˄ʷʶˌ 
ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ 
ʃˊʰˁˍʽˁʱΣ ʹ ˁˎˊʽˈˍʶˊʹ ˃ʷʻˇʵˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶʾ˄ʰʽ ˇʽ ʵʽʰ˂ʷ˅ʶʽˌ ό˔ˊʺˋʹ ˁˎˊʾ˖ˌ ʵʽʰ˒ʰ˄ʶʽ˗˄ύΦ ʅʶ 

ˁʱˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʶ˅ʱʴˇ˄ˍʰʽ ʵʽʰʵˊʰˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˃ʶ ˔ˊʺˋʹ ˋ˔ʶˍʽˁ˗˄ ˂ˇʴʽˋ˃ʽˁ˗˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʵʽʱ˂ʶ˅ʹˌΦ  ɴˍˋʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʷ˔ˇˎ˄ ʱ˃ʶˋʹ ʶˉʰ˒ʺ ˃ʶ ˍʽˌ 
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ˉˊˇˌ ʶ˅ʷˍʰˋʹ ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ ʅʶ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˇ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ 
ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋʽ˗˄ ʺ ˁʰʽ ˉˊˇˈʵ˖˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ 
ʵʽʰʵʽˁʰˋʾʰˌ ʰˉˇˊˊˈ˒ʹˋʹˌ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʶ 
ˋˎ˄ɻˎ ʰˋ˃ˈ ˃ʶ ˍʽˌ ˍʶ˂ʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ  
¶ ʃ˗ˌ ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʹ ˏ˂ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˏ˂ʹˌΤ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ 

ʵʽʰʵʽˁʰˋʾʰ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌΣ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

ɼˏˊʽˇ ˋˍˇʽ˔ʶʾˇ ʰˎˍʺˌ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ʶˉʰ˒ʺ ˁʰʽ ʹ ˉ˂ʹˊˇ˒ˈˊʹˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ ɱʽʰ ˍˇ˄ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ 
ʅ˔ˇ˂ʺˌ ˁʰʽ ˇʽ ɲʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ʃɾʅ ʷˊ˔ˇ˄ˍʰʽ ˋʶ ˍʰˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˈ˂ˇˎˌ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ 
˗̀ ˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˎ˄ʷˊʴʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ˄ʰ ʰˉˇ˒ʶˏʴʶˍʰʽ ʹ ˉʽʻʰ˄ʺ ʶˉʽˁʱ˂ˎ˕ʹ ˍʹˌ 
ˏ˂ʹˌΦ ɳˉʽˁˇʽ˄˖˄ʾʰ ˎˉʱˊ˔ʶʽ ˁʰʽ ˃ʶˍʰ˅ˏ ʃʰ˄ʶˉʽˋˍʹ˃ʾ˖˄Φ 
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌ ˁʰʽ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ 

ˋʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˇ ʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ ʶˉʽˁʰʽˊˇˉˇʽʶʾˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˃ʶ ʶˎʻˏ˄ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ 
ˉˊˇˋ˖ˉʽˁˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ˁʰʽ ˍ˖˄ ˋˎ˄ʶˊʴʰʸˈ˃ʶ˄˖˄ ʃʰ˄ʶˉʽˋˍʹ˃ʾ˖˄Σ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˉʱ˄ˍˇˍʶ ˎˉˈ˕ʹ 
ˍʽˌ ˈˉˇʽʶˌ ˋˎˋˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ʵʽʵʰˋˁˈ˄ˍ˖˄Σ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹˌ ˁˇʽ˄ʺˌ ɳˉʽˍˊˇˉʺˌ ˉˇˎ 
ʷ˔ʶʽ ˍʹ˄ ʶˉˇˉˍʶʾʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ 

¶ ɳ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃˈˋˇ ˂ʶʽˍˇˎˊʴʽˁˈ ʶʾ˄ʰʽΤ 

ɲʶ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

3.2.5 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

¶ ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽΣ ˁʰʽ ˋʶ ˉˇʽʱ ʷˁˍʰˋʹΣ ˉˇ˂˂ʰˉ˂ˇʾ όˋʶ ʶʾʵˇˌ ˁʰʽ ˔ˊˈ˄ˇύ ˍˊˈˉˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʃˇʽˇʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΤ 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˈˋˇ ʴˊʰˉˍʺ ʶ˅ʷˍʰˋʹ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΣ 
ˈˋˇ ˁʰʽ ʶˊʴʰˋʾʶˌ-ʰˋˁʺˋʶʽˌ ˁʰʽ ǇǊƻƧŜŎǘǎ ˉˇˎ ʶˁˉˇ˄ˇˏ˄ ˇʽ ˒ˇʽˍʹˍʷˌ ʰˍˇ˃ʽˁʱ ʺ ˇ˃ʰʵʽˁʱ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʱˋˇˎ˄ ˔˖ˊʽˋˍʱ ˁʱʻʶ ˁˇ˃˃ʱˍʽ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ʴʽʰ ˄ʰ ˂ʱʲˇˎ˄ ˉˊˇʲʽʲʱˋʽ˃ˇ ʲʰʻ˃ˈΦ ʅˍˇ ʲʰʻ˃ˈ ˉˇˎ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ 
ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˁˇʽ˄ʱ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˁʰʽ ˎˉˈˁʶʽˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ˃ˈ˄ˇ 
˃ʶˍʱ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʃɱʅ ˁʰʽ ˍʹˌ ˁˇʽ˄ʺˌ ɳˉʽˍˊˇˉʺˌ ˍˇˎ ʃɾʅΦ ɳʾ˄ʰʽ ʵʹ˃ˈˋʽʰ ʰ˄ʰˊˍʹ˃ʷ˄ʹ ˁʰʽ 
ʶ˂ʶˏʻʶˊʰ ˉˊˇˋʲʱˋʽ˃ʹΦ 
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ʶˊʴʰˋʾʶˌΣ ʰˎˍʷˌ ʰ˄ʰˍʾʻʶ˄ˍʰʽ ˃ʷˋ˖ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ 

ˍʺˊʹˋʹ ˍ˖˄ ˉˊˇʻʶˋ˃ʽ˗˄Σ ʹ ʾˋʹ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʻʹʴʹˍʺ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎ ˒ˇʽˍʹˍʷˌ 
ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰΦ ʁʽ ʶ˅Ω ʰˉˇˋˍʱˋʶ˖ˌ ʶ˅ʶˍʱˋʶʽˌ ˂ˈʴ˖ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ /h±L5-мф ʶˁˉ˂ʹˊ˗ʻʹˁʰ˄ 
ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˇʵʹʴʾʶˌ ˍˇˎ ʇˉˇˎˊʴʶʾˇˎΦ 
ʁʽ ˒ˇʽˍʹˍʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋ˒ʶˏʴˇˎ˄ ˋˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ 

ˋˉˇˎʵ˗˄ ˁʰʽ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ʻʷ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˍˇˎˌ ʰ˒ˇˊˇˏ˄ ˁʰʽ ˋˍʰ ˇˉˇʾʰ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʵʶ˄ ʷˍˎ˔ʰ˄ 
ʾˋʹˌ ʺ ʵʾˁʰʽʹˌ ˃ʶˍʰ˔ʶʾˊʽˋʹˌΦ ɳˉʽˉ˂ʷˇ˄Σ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˎˉˇʲˇ˂ʺˌ ʰʾˍʹˋʹˌ 
ʰ˄ʰʲʰʻ˃ˇ˂ˈʴʹˋʹˌ ʴˊʰˉˍˇˏ ʶ˅ʶˍʱˋʶ˖˄ ʺ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ ˉʰˊʷ˔ʶˍʰʽ ˋʶ 
ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ  
ʆʷ˂ˇˌΣ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ ˋˍˇˎˌ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌΣ ˈˍʰ˄ ʷ˔ˇˎ˄ ˇˊʽˋʻʶʾΣ ˇʽ 

ˇˉˇʾˇʽ ʵʽʶ˄ʶˊʴˇˏ˄ ˍʰˁˍʽˁʱ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ʵʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ˍˇˎˌ 
ɼˇˋ˃ʺˍˇˊʶˌ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ʻʷˍˇˎ˄ ˎˉˈ˕ʹ ˍʹˌ ʵʽˇʾˁʹˋʹˌ ˍʰ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ʰˉʰˋ˔ˇ˂ˇˏ˄ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌΦ  

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˉˇʽʱ ʶʾ˄ʰʽ ʰˎˍʺΤ 

ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʃɱʅ ˁʰʽ ˍˇ˄ ɲʽʶˎʻˎ˄ʺ ˍˇˎ ʃɾʅΦ ɮˎˍʺ ˋˎ˄ʾˋˍʰˍʰʽ 
ˁˎˊʾ˖ˌ ˋˍʹ˄ ʰ˄ʰ˂ˎˍʽˁʺ ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ ʶ˃ˉʶʽˊʽˁ˗˄ ˁʰˍʰ˄ˇ˃˗˄ ˍ˖˄ ʲʰʻ˃ˇ˂ˇʴʽ˗˄ ˁʱʻʶ 
˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˍˇ ˁʰˍʱ ˉˈˋˇ ˍʰ ˉˇˋˇˋˍʱ ʰˉˇˍˎ˔ʾʰˌΣ ʶˉʽˍˎ˔ʾʰˌ ˁʰʽ ʰˊʽˋˍʶʾʰˌ ʶʾ˄ʰʽ ˍʰ 
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ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ˁʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ 
ʶ˄ˍˇˉʽˋˍʶʾ ʰˋˍˇ˔ʾʰΣ ʰ˄ʰʸʹˍˇˏ˄ˍʰʽ ˍʰ ʰʾˍʽʰ ʰˎˍʺˌ ˁʰʽ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ 
ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˇʽ ˍˊʷ˔ˇˎˋʶˌ ʵʽʰˉʽˋˍ˖˃ʷ˄ʶˌ ʰˋˍˇ˔ʾʶˌ ˁʰʽ ʰˉˇ˒ʶˏʴˇ˄ˍʰʽ ˋˍˇ ˃ʷ˂˂ˇ˄Φ 
ɮ˄ˍʾˋˍˇʽ˔ʶˌ ɻ ʽʰʵʽˁʰˋʾʶˌ ʰˁˇ˂ˇˎʻˇˏ˄ ˁʰʽ ˍʰ ˎˉˈ˂ˇʽˉʰ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˍʹˌ ˁˇʽ˄ˇˉˊʰ˅ʾʰˌΦ 
ʁʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʷˍʰˋʹˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˋʶ ʶˍʺˋʽʰ 

ʲʱˋʹ ˁʰʽ ˃ʷˋ˖ ʰˎˍ˗˄Φ  

¶ ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʰˁˇ˂ˇˎʻʶʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΣ ˈˉ˖ˌ ˍʹ˄ 
ʲʰʻ˃ˇ˂ˇʴʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ 
ʶ˃ˉʾˉˍˇˎ˄ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍ˖˄ ʵʽˉ˂˖˃ʰˍʽˁ˗˄Σ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ ʶʾ˄ʰʽ ˉ˂ʺˊ˖ˌ ʵʽʰ˒ʰ˄ʺˌΦ  
ɶ ʶ˅ʷˍʰˋʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˋˍʹˊʾʸʶˍʰʽ ˍˈˋˇ ˋˍʹ˄ ʶˉʽˍˎ˔ʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ ʶ˄˗ˉʽˇ˄ 

ʶˉʽˍˊˇˉʺˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ʴˊʰˉˍˇˏ ˁʶʽ˃ʷ˄ˇˎΦ ʃˊʽ˄ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ ʶˊʴʰˋʾʰˌ 
ʴʾ˄ʶˍʰʽ ʷ˂ʶʴ˔ˇˌ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˊˇˎˋ˃ʱˍ˖˄ ˂ˇʴˇˁ˂ˇˉʺˌΣ ʰˉˈ ˍʹ˄ 
ʴˊʰ˃˃ʰˍʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ ɳˉʽˉˊˈˋʻʶˍʰ ˁʰʻΩ ˈ˂ʹ ˍʹ˄ ˉʶˊʾˇʵˇ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ˇʽ 
˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʻʶˋ˃ʾʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ˎˉˇʲʱ˂ˇˎ˄ ʶ˄ʵʽʱ˃ʶˋʶˌ ʶˁʻʷˋʶʽˌ ˉˊˇˈʵˇˎ 
˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˇˊʻʺ ˉˇˊʶʾʰ ˍˇˎˌΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΤ 

ɶ ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰ ʴˊʱ˒ʶˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʰˁˇ˂ˇˎʻ˗˄ˍʰˌʶ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ 
ˉˊˈˍˎˉˇ ʷʴʴˊʰ˒ˇΣ ˉˇˎ ˋˁˇˉˈ ʷ˔ʶʽ ˄ʰ ʲˇʹʻʺˋʶʽ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˋˍʹ˄ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌ ˁʰʽ 
ˍˇˎˌ ʰ˅ʽˇ˂ˇʴʹˍʷˌ ˋˍʹ˄ ʲʰʻ˃ˇ˂ˈʴʹˋʺ ˍʹˌΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Σ ˈ˂ʰ ˍʰ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍˈˋˇ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʶʴˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ 
ʃɱʅ ˁʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ˋ˔ˇ˂ʺˌΦ 

3.2.6 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʃˇʽʷˌ ʁ ʾ˄ʰʽ ˇʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ʁʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽ ʹ ʶˉʽ˔ˇˊʺʴʹˋʹ ˍʹˌ ɳɳ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 
9ǊŀǎƳǳǎ aǳƴŘǳǎ ˁʰʽ ˍʰ ʵʾʵʰˁˍˊʰΦ 

¶ ʃ˗ˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ  

ɶ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˉˊ˖ˍʾˋˍ˖ˌ ˃ʶ ˍʹ˄ ˇˊʻˇ˂ˇʴʽˁʺ ʵʽʰ˔ʶʾˊʽˋʹ 
ˍ˖˄ ˉʹʴ˗˄ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˉˇˎ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄ ˁʰʽ ˍʹ ʵʽʰ˒ʱ˄ʶʽʰΦ ɮˉˇˍʶ˂ʶʾ ˉˊˈʴˊʰ˃˃ʰ 
ʶʽʵʽˁˇˏ ˋˁˇˉˇˏΣ ˋˍˇ˔ʶˏˇ˄ˍʰˌ ˋˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎΣ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ˃ʶ ˍˇ˄ ˍˊˈˉˇ 
ʰˎˍˈ ʴ˄˖ˊʾʸˇˎ˄ ˍʹ˄ ʰˁʰʵʹ˃ʰʿˁʺ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁʺ ʵˎ˄ʰ˃ʽˁʺ ˍʹˌ ɳˎˊ˗ˉʹˌ ˁʰʽ ˃ʶˍʶ˅ʶ˂ʾˋˋˇ˄ˍʰʽ ˋʶ 
ˉˊʶˋʲʶˎˍʷˌ ˍʹˌ ˋʶ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʹ ʰ˄ʱˉˍˎ˅ʹ ˋˎ˄ʶˊʴʶʽ˗˄ ˃ʶ ʶˊʶˎ˄ʹˍʽˁˇˏˌ ˁʰʽ 
ʰˁʰʵʹ˃ʰʿˁˇˏˌ ˒ˇˊʶʾˌΣ ʱ˂˂ʰ ʃɾʅ ˁʰʽ ˁˇʽ˄ˇˉˊʰ˅ʾʶˌ ˁʰʻ˗ˌ ˁʰʽ ˍʹ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ʷ˔ʶʽ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ 
ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁˈˍʹˍʰˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶ ˍʹ˄ ˉˊˇˋʷ˂ˁˎˋʹ ʰˁˈ˃ʰ 
ˉʶˊʽˋˋˈˍʶˊ˖˄ ˁʰʽ ˁʰ˂ˏˍʶˊ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍˇˎ ˉʶʵʾˇˎ ˋˍˇ ˇˉˇʾˇ 
ʶˉʽˁʶ˄ˍˊ˗˄ʶˍʰʽΦ 

¶ ʃ˗ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˉˈˊˇʽ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ˉʰˊˇ˔ʺ ˎˉˇˍˊˇ˒ʽ˗˄Σ ˇʽ ˉˈˊˇʽ ˍˇˎ ʃɾʅ ˁʰ˂ˏˉˍˇˎ˄ ˍˇ ˁˈˋˍˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ 
ʵʽˇʽˁʹˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌΣ ˃ʶˍʰˁʽ˄ʺˋʶ˖˄ ˁʰʽ ʰˉˈˁˍʹˋʹˌ ˎ˂ʽˁˇˍʶ˔˄ʽˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ 
ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

3.2.7 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ41 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ 

ʁʽ ʰʽˍʺˋʶʽˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ ˁˇʽ˄ʺ ʶˉʽˍˊˇˉʺ ˋˍʹ˄ ˇˉˇʾʰ ˂ʰ˃ʲʱ˄ˇˎ˄ ˃ʷˊˇˌ 
ʶˁˉˊˈˋ˖ˉˇʽ ʰˉˈ ˈ˂ʰ ˍʰ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ 
ʰʾˍʹˋʺˌ ˍˇˎˌ ˋʶ ˋˏ˄ˍˇ˃ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɶ ʰˊ˃ˈʵʽʰ ʶˉʽˍˊˇˉʺ ʶ˂ʷʴ˔ʶʽ ˍʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˁʰʽ 

 
41 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇ˄ ʃʾ˄ʰˁʰ пΦ  
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ˋˎ˄ˍʱˋˋʶʽ ˍʹ ˂ʾˋˍʰ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍˇʾ ˃ʶ ʰʽˍʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˈˍʰˋʺˌ ˍʹˌΦ ʃˊʽ˄ ˍʹ˄ 
ʷ˄ʰˊ˅ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ʹ ˁˇʽ˄ʺ ʶˉʽˍˊˇˉʺ ʶʴˁˊʾ˄ʶʽ ˍʹ ˂ʾˋˍʰ ˃ʶ ˍˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˉˇˎ 
ʷʴʽ˄ʰ˄ ʵʶˁˍˇʾ ʴʽʰ ʶʴʴˊʰ˒ʺΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʵʶ˄ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽΣ 
ʰ˂˂ʱ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ ʰʽˍˇˏ˄ˍʰΦ 

¶ ɾʶ ˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌΤ 

ɲʶˁˍˇʾ ʴʾ˄ˇ˄ˍʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˇʽ ˇˉˇʾˇʽ ˁʰ˂ˏˉˍˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ˃ʶˍʰ˅ˏ 
ˍ˖˄ ˇˉˇʾ˖˄Υ 

ς ʅ˔ʶˍʽˁˈ ˉˍˎ˔ʾˇ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅΦ 
ς ɰʰʻ˃ˈ ʃˍˎ˔ʾˇˎΦ 
ς ɮ˄ʰ˂ˎˍʽˁʺ ɰʰʻ˃ˇ˂ˇʴʾʰΦ 
ς ʅˎˋˍʰˍʽˁʷˌ ɳˉʽˋˍˇ˂ʷˌΦ 
ς ʃˇ˂ˏ ˁʰ˂ʺ ɱ˄˗ˋʹ ɮʴʴ˂ʽˁ˗˄Φ 
ς ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˃ˉʶʽˊʾʰΦ 
ς ʃʽʻʰ˄ʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰΦ 

ʆʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ʰˉˇʵˇ˔ʺ ʰʽˍʺˋʶ˖˄ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʽˌ 
ʰˁʰʵʹ˃ʰʿˁʷˌ ˍˇˎˌ ʶˉʽʵˈˋʶʽˌ ˋˍˇ ˉˊ˗ˍˇ ˉˍˎ˔ʾˇΦ ɳˉʽ˂ʷʴˇ˄ˍʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ˃ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ˉˊ˗ˍˇˎ 
ˉˍˎ˔ʾˇˎ ˁʰʽ ˃ʶ ˋˎ˄ʱ˒ʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅΦ 
ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ʹ ˉˇ˂ˏ ˁʰ˂ʺ ʴ˄˗ˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ʶʾ˄ʰʽ ʰˉʰˊʱʽˍʹˍˇ ˁʰʽ ˃ʹ ʶ˂ʰˋˍʽˁˈ 

ˁˊʽˍʺˊʽˇΦ ʆʷ˂ˇˌΣ ʹ ˁʰˍʱʻʶˋʹ ˁʰʽ ˇ ʷ˂ʶʴ˔ˇˌ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁ˗˄ ʴʽʰ ˍʹ˄ ʶ˅ʷˍʰˋʹ 
ˍ˖˄ ʰʽˍʺˋʶ˖˄ όʰ˄ʰ˂ˎˍʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰΣ ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌ ˁˍ˂Φύ ʰˉˇˍʶ˂ˇˏ˄ ʶˉʾˋʹˌ ʰ˄ʶ˂ʰˋˍʽˁˈ 
ˁˊʽˍʺˊʽˇΦ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˉˇʵˇ˔ʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄;42  

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

6% 7.08% 8.92% 

 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰΣ ˍʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɼʱʻʶ ʷˍˇˌΣ ʹ ˉˊˇˁʺˊˎ˅ʹ ˍˇˎ ʃɾʅ ˃ʶ ˍʰ ʰ˄ʰ˂ˎˍʽˁʱ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʰˊˍʱˍʰʽ ˋˍʹ˄ ˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅ ˁʰʽ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˋʶ ˈ˂ʰ ˍʰ ɮɳɹ ˍʹˌ ˔˗ˊʰˌ ˁʰʻ˗ˌ 
ˁʰʽ ˋʶ ˋ˔ʶˍʽˁʷˌ ʽˋˍˇˋʶ˂ʾʵʶˌΦ ɮ˄ˍʽˋˍˇʾ˔˖ˌ ˉˊʱˍˍˇˎ˄ ˁʰʽ ˍʰ ˎˉˈ˂ˇʽˉʰ ʽʵˊˏ˃ʰˍʰ ˍʹˌ ˁˇʽ˄ˇˉˊʰ˅ʾʰˌΦ 
ʆʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʶʽˋʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʶˉˇ˃ʷ˄˖ˌ ʴ˄˖ˋˍʱ ˁʰʽ ˉˊˇˋʲʱˋʽ˃ʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ 
ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌΦ  

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʰˉˈ ˍˇ 
ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ ʶʽˋʺʴʹˋʹ ˍʹˌ ʶˉʽˍˊˇˉʺˌ ʶˉʽ˂ˇʴʺˌ ʴʾ˄ʶˍʰʽ ʵʶˁˍʺ ʺ ʰˉˇˊˊʾˉˍʶˍʰʽΣ ˁʰˍʱ ˉʶˊʾˉˍ˖ˋʹ 
ʰʾˍʹˋʹˌΣ ʰˉˈ ʃɱʅ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ʰ˒ˇˏ ʰˎˍʺ ʶ˂ʶʴ˔ʶʽ ʶ˄ʵʶ˂ʶ˔˗ˌ ʰˉˈ ˍʰ ˃ʷ˂ʹ ˍʹˌ ʃɱʅ ˁʰʽ ˍˇˎˌ 
ɲʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ʃɾʅΦ ʆʷ˂ˇˌΣ ʶʱ˄ ˁʱˉˇʽˇˌ ˎˉˇ˕ʺ˒ʽˇˌ ʷ˔ʶʽ ʰ˄ˍʽˊˊʺˋʶʽˌ ʶˉʾ ˍˇˎ ʰˉˇˍʶ˂ʷˋ˃ʰˍˇˌ ˍʹ 
ʰʾˍʹˋʹˌ ʶʽˋʵˇ˔ʺˌΣ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʷ˄ˋˍʰˋʹˌ ʷ˄ʰ˄ˍʽ ˍˇˎ ʃɱʅΦ 

3.2.8 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΤ ʅʶ ˉˇʽˇ ˉˇˋˇˋˍˈ Τ 

ʇˉʱˊ˔ʶʽ ˃ʶʴʱ˂ˇˌ ʰˊʽʻ˃ˈˌ ʶ˅˖ˍʶˊʽˁ˗˄ ɼʰʻʹʴʹˍ˗˄ ˁʰʽ ɲʽʵʰˋˁˈ˄ˍ˖˄ ˂ˈʴ˖ ˍˇˎ ɲʽʽʵˊˎ˃ʰˍʽˁˇˏ 
˔ʰˊʰˁˍʺˊʰ ˍˇˎΦ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ όʰˉˈ˂ˎˍˇˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύΤ 

 
42 ɶ ʶˊ˗ˍʹˋʹ ʰˎˍʺ ˃ˉˇˊʶʾ ˄ʰ ʰˉʰ˄ˍʹʻʶʾ ˃ʶ ʲʱˋʹ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗ˋʰˍʶ ˋˍˇ˄ ʃʾ˄ʰˁʰ пΦ 
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ɲʶʵˇ˃ʷ˄ʹˌ ˍʹˌ ˒ˏˋʹˌ ˍˇˎ ʶ˄ ˂ˈʴ˖ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʶʾ˄ʰʽ 
ʰ˂˂ˇʵʰˉˇʾΦ  

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

24 (100%) 23 (100%) 23 (95.83%) 

 

¶ ʃˈˋʰ ˁʰʽ ˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ όˁʰʽύ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

ʂ˂ʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋˍʰ ɮʴʴ˂ʽˁʱΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʆˇ ʶ˄ ˂ˈʴ˖ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˋʹ˃ʰ˄ˍʽˁʺ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˒ˇˊʶʾˌ ˁʰʽ ʽʵˊˏ˃ʰˍʰ ˍˇˎ 
ʶ˅˖ˍʶˊʽˁˇˏΣ ʰ˄ʰʵʶʽˁ˄ˏˇ˄ˍʰˌ ˍˇ ɲʽʃʰɳ ˖ˌ ˋˍʰʻʶˊˈ ˉˎ˂˗˄ʰ ʶ˅˖ˋˍˊʷ˒ʶʽʰˌΦ  

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽʶˌΤ 

ɾʶ ʵʶʵˇ˃ʷ˄ˇ ˍˇ˄ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈ ˍˇˎ ɲʽʶʻ˄ˇˏˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍʹˌ ɳ˂˂ʱʵˇˌ ˉˊˇˌ ˍʹ˄ 
ʵʽʵʰˁˍʽˁʺ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁʺ ʰˊʽˋˍʶʾʰΣ ʰˉˇˍʶ˂ʶʾ ʵʽʱˁˊʽˋʹ ʹ ʵʹ˃ˇˋʾʶˎˋʹ ʱˊʻˊ˖˄ ˋʶ ʵʽʶʻ˄ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰΣ ˍʰ ˇˉˇʾʰ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˍ˖˄ 
˒ˇ̔ˍʹˍ˗˄ ʺκˁʰʽ ˍʽˌ ˋˎ˄ʶˊʴʰˋʾʶˌ ˉˊˇˋ˖ˉʽˁˇˏ ˃ʶˍʰ˅ˏ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ʃʰ˄ʶˉʽˋˍʹ˃ʾ˖˄ ˍʹˌ 
ˁˇʽ˄ˇˉˊʰ˅ʾʰˌΦ 
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оΦнΦ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄43 

3.2.1 ʆʾˍ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ζɼˎʲʶˊ˄ˇʰˋ˒ʱ˂ʶʽʰη όζa{Ŏ ƛƴ /ȅōŜǊǎŜŎǳǊƛǘȅηύ 

3.2.2 ʆ˃ʺ˃ʰˍʰ ˁʰʽ ɹʵˊˏ˃ʰˍʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ44 

ʆˇ ʶ˄ ˂ˈʴ˖ ʃɾʅ ˉˇˎ ˉˊˇˋ˒ʷˊʶˍʰʽ ʰˉˈ ˍˇ ˍ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ʵʶ˄ ʶʾ˄ʰʽ ˇˏˍʶ 
ʵʽʰˍ˃ʹ˃ʰˍʽˁˈ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʵʽʽʵˊˎ˃ʰˍʽˁˈ 

3.2.3 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ  ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ʁʽ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ˄ ˁˏˊʽˇ ˃ʹ˔ʰ˄ʽˋ˃ˈ 
ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ a{Ŏ ƛƴ /ȅōŜǊǎŜŎǳǊƛǘȅ ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˉˇˎ ʷ˔ˇˎ˄ ˍʶʻʶʾΦ ɳˉʽˉ˂ʷˇ˄Σ 
˃ʷˋ˖ ˍʹˌ ʾʵʽʰˌ ʵʽʰʵʽˁʰˋʾʰˌ ʵʽʶˊʶˎ˄ʱˍʰʽ ˁʰʽ ʹ ʰ˄ˍʰˉˈˁˊʽˋʹ ˋˍʹ˄ ˁˇʽ˄˖˄ʾʰ ʶ˄ ʴʷ˄ʶʽΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɳʾ˄ʰʽ ˉˊˇ˒ʰ˄ʷˌ ˈˍʽ ˋʶ ˁʱʻʶ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΣ ˇ ˁˏˊʽˇˌ ˁˊʽˍʺˌ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˇ 
ʵʽʵʰˋˁˈ˃ʶ˄ˇˌΦ ʅʶ ʰˎˍʺ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽ ˇʽ ˁˏˊʽˇʽ ˁˊʽˍʷˌΣ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ 
ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ ˃ʷˋ˖ ˇˊʴʰ˄˖˃ʷ˄˖˄ ʵʽʰʵʽˁʰˋʽ˗˄Σ 
ˈˉ˖ˌΥ  

¶ ʆʰˁˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ˃ʶ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌ όʻʶˋ˃ˈˌ ˋˎ˄ʱ˄ˍʹˋʹˌ ˃ʶ {ǘǳŘŜƴǘ 

Representatives)Σ ˈˍʰ˄ ʷ˔ˇˎ˄ ˇˊʽˋʻʶʾΣ h ˂˂ʱ ˁʰʽ ˍˇˎˌ ʾʵʽˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ 

¶ ɮ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˁʱʻʶ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ 

ʶ˅ʰ˃ʺ˄ˇˎΦ 

¶ ʁʽ ˒ˇʽˍʹˍʷˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˁʰʽ ʶˁ˒ʷˊˇˎ˄ ʱˉˇ˕ʹ ʴʽʰ ˍˇ ʃɾʅΣ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˍˇˎˌ 

ʵʽʵʱˋˁˇ˄ˍʶˌΣ ˃ʷˋ˖ ʵˇ˃ʹ˃ʷ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Φ ʆʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

˃ʰʻʹ˃ʱˍ˖˄ όζ/ƻǳǊǎŜ 9Ǿŀƭǳŀǘƛƻƴ CƻǊƳǎηύ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰ˄˗˄ˎ˃ʰ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˋʶ 

ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ 

¶ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ˈʵˇˎ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰˍʱ ˍˇ ˍʷ˂ˇˌ ˍ˖˄ 

ˋˉˇˎʵ˗˄ ˍˇˎˌΣ ˁΦʰΦ  

¶ ʃʰˊˇ˃ˇʾ˖ˌ ˃ʶ ˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˉʶˊʾˉˍ˖ˋʹΣ ˍˇ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ɳ˅ˈʵˇˎ όζExit 

vǳŜǎǘƛƻƴƴŀƛǊŜηύ ˋˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ʶˍʹˋʾ˖ˌ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ʹʻ˗ˊʰ ʶˊ˖ˍʺˋʶ˖˄ ˋ˔ʶˍʽˁʱ 

˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄Σ ʰ˂˂ʱ ˁʰʽ ʴʶ˄ʽˁ˗ˌ ˃ʶ ˍʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ ˁʰʽ ˍˇ ʾʵˊˎ˃ʰ 

ʴʶ˄ʽˁˈˍʶˊʰΦ 

ɮˉˈ ˍʹ˄ ˉ˂ʶˎˊʱ ˍˇˎ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂˂ʶʽ ɲʶ˂ˍʾʰ ʃʶˊʽʴˊʰ˒ʺˌ 
ɾʰʻʺ˃ʰˍˇˌ όζ/ƻǳǊǎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ CƻǊƳǎηύ ˁʰʽ ɮˍˇ˃ʽˁʱ ɮˉˇʴˊʰ˒ʽˁʱ ɲʶ˂ˍʾʰ όζ¢ŜŀŎƘƛƴƎ {ǘŀŦŦ 5ŀǘŀ 
CƻǊƳǎηύΦ  
ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʃɾʅ  ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ˍʰˁˍʽˁʺˌ ˁʰʽ ˉʶˊʽˇʵʽˁʺˌ όпʶˍˇˏˌύ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ 

ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˃ʶ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˁˊʽˍʺˊʽʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʶˍʺˋʽʰ 
ʰ˅ʽˇ˂ˈʴʹˋʹΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˇˉˇʾʰˌ  ˁʱʻʶ ʅ˔ˇ˂ʺ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂ʶʽ ˍʹ˄ ɳˍʺˋʽʰ ɳˋ˖ˍʶˊʽˁʺ 
ɴˁʻʶˋʺ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ɮˉˇʴˊʰ˒ʽˁˈ ɲʶ˂ˍʾˇ ʅ˔ˇ˂ʺˌΣ ʲʱˋʶʽ ʃˊˈˍˎˉ˖˄ ʅ˔ʹ˃ʱˍ˖˄ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ 
ʵʽʰʻʷˋʽ˃ʰ ˋˍˇ ʃ˂ʹˊˇ˒ˇˊʽʰˁˈ ʅˏˋˍʹ˃ʰ ɲʽʰˋ˒ʱ˂ʽˋʹˌ ʃˇʽˈˍʹˍʰˌΦ  

 
43 ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˋˍˇ ʆ˃ʺ˃ʰ ˂ʶʽˍˇˎˊʴˇˏ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ ʹ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉˊʷˉʶʽ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ʴʽʰ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ʃɾʅΦ  
44 ʅˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ˈ˄ˇ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ ɲʽʰˍ˃ʹ˃ʰˍʽˁˇˏ ʺ ɲʽʽʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 
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ʆʷ˂ˇˌΣ ʹ ʶ˅˖ˍʶˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ʰˉˈ ɳˉʽˍˊˇˉʺ ɮ˄ʶ˅ʱˊˍʹˍ˖˄ ɳ˅˖ˍʶˊʽˁ˗˄ ɳ˃ˉʶʽˊˇʴ˄˖˃ˈ˄˖˄Σ ʹ 
ˇˉˇʾʰ ˋˎ˄ˍʱˋˋʶʽ ˁʰʽ ˋ˔ʶˍʽˁʺ ʷˁʻʶˋʹ ʰˉˇˍʶ˂ʶʾ ˍˇ ˍʶ˂ʶˎˍʰʾˇ ˋˍʱʵʽˇ ʵʽʰʵʽˁʰˋʽ˗˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ 
ɼʰˍˈˉʽ˄Σ ʹ ʅ˔ˇ˂ʺ ʶ˄ˍˇˉʾʸʶʽ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˋˍʽˌ ˇˉˇʾʶˌ ʹ ɳˉʽˍˊˇˉʺ ʶˉʶˋʺ˃ʰ˄ʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ʺ ˋʹ˃ʶʾʰ 
ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˁʰˍʰˊˍʾʸʶʽ ʅ˔ʷʵʽˇ ɲˊʱˋʹˌΣ ˍˇ ˇˉˇʾˇ ˎˉˇʲʱ˂˂ʶˍʰʽ ˋˍʹ ɲʽˇʽˁˇˏˋʰ ɳˉʽˍˊˇˉʺ ˉˊˇˌ 
ʷʴˁˊʽˋʹΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ ˋʹ˃ʶʽ˗ʻʹˁʰ˄Φ  
ʅˍʹ˄ ʶˍʺˋʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʃɾʅΣ ʰˎˍˇ˄ˇʺˍ˖ˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ 

ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ ˍʰ ˇˉˇʾʰ ʶ˂ʷʴ˔ˇ˄ˍʰʽ ˁʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ 
ʵʽʰʵʽˁʰˋʾʰˌ ˎˉˇʲˇ˂ʺˌ ɲʶ˂ˍʾ˖˄ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ʹ ˇˉˇʾʰ 
˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ ʆʰ ʶ˄ ˂ˈʴ˖ ɲʶ˂ˍʾʰ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ʵˏˇ ˃ʷˊʹΥ ˋˍˇ ζɾʷˊˇˌ ɮ-
ʃʶˊʽʴˊʰ˒ʺηΣ ˍˇ ˇˉˇʾˇ ʰˁˇ˂ˇˎʻʶʾ ˍˇ ʃˊˈˍˎˉˇ ʅ˔ʺ˃ʰ ˍˇˎ ʃʶˊʽʴˊʱ˃˃ʰˍˇˌ ɾʰʻʺ˃ʰˍˇˌ ˉˇˎ ʷ˔ʶʽ 
ʶˁʵˇʻʶʾ ʰˉˈ ˍʹ˄ ɮɲɹʃΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰ όˉΦ˔Φ ˃ʰʻʹˋʽʰˁʱ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˃ʷʻˇʵˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˒ˈˊˍˇˌ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ʶˉʾˉʶʵˇ ˋˍˇ ɳʻ˄ʽˁˈ 
ʃ˂ʰʾˋʽˇ ʃˊˇˋˈ˄ˍ˖˄ ˁˍ˂Φύ ˁʰʽ ˋˍˇ ζɾʷˊˇˌ ɰ-ɮˉˇˍʾ˃ʹˋʹ ɾʰʻʺ˃ʰˍˇˌηΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 
ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʸʹˍʶʾˍʰʽ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ʻʷ˃ʰˍʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ όˉΦ˔Φ ˍˎ˔ˈ˄ ʶˉʽˁʰ˂ˏ˕ʶʽˌ ˏ˂ʹˌΣ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁˍ˂ΦύΦ ɳˉʽˉ˂ʷˇ˄Σ ˇʽ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ˉˊˇˍʱˋʶʽˌ ˁʰʽ ˉʰˊʰˍʹˊʺˋʶʽˌΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˔ˊʺˋʽ˃ʶˌ ˋʶ 
ˋ˔ʷˋʹ ˃ʶ ˍˇ ˃ʱʻʹ˃ʱ ˍˇˎˌΦ  
ʆʷ˂ˇˌΣ ˍʰ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ɮˉˇˍʾ˃ʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰΣ 

˗ˋˍʶ ˇʽ ʁɾɳɮ ˁʰʽ ɳʁɮ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ 
ʶˎˁʰʽˊʾʰ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄Σ ˈˋˇ ˁʰʽ ˋʶ 
ʶˉʾˉʶʵˇ ʅ˔ˇ˂˗˄Σ ˁʰʽ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˍˎ˔ˈ˄ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˄ʰ ˂ʱʲˇˎ˄ ˍʽˌ 
ʰˉʰˊʰʾˍʹˍʶˌ ʲʶ˂ˍʽ˖ˍʽˁʷˌ ʵˊʱˋʶʽˌΣ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ 
ʅ˔ˇ˂ʺˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶʽˋʹʴʺˋʶʽˌ ˋˍʹ˄ ʃɱʅ ˍʹˌ ˇʽˁʶʾʰˌ ʅ˔ˇ˂ʺˌΦ 
ʂ˂ʶˌ ʰˎˍʷˌ ˇʽ ʵʽʶˊʴʰˋʾʶˌ ˁʰʽ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰˍʰ˒ʰ˄˗ˌ ˋˎ˄ʽˋˍˇˏ˄ ʷ˄ʰ ˉ˂ʷʴ˃ʰ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈΣ ˍˇ ʃɾʅΣ ˍˇ ˇˉˇʾˇ ʽʵˊˏʻʹˁʶ ˍˇ нлмр ˃ʶ ˍʾˍ˂ˇ 
ζMSc in Communications and CybersecurityηΣ ˍˊˇˉˇˉˇʽʺʻʹˁʶ ˍˇ нлмтΣ нлмфΣ нлнл ˁʰʽ нлнмΦ 
ʅˍˇ ʃʰˊʱˊˍʹ˃ʰ ɰ ʵʾʵˇ˄ˍʰʽ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ ʴʽʰ ˍˇ 

ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-2022Σ ˍʰ ˇˉˇʾʰ ʶ˃˒ʰʾ˄ˇˎ˄ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Τ 

ʆˇ ̄́ ˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˁʰˍʰˊ˔ʺ˄ ˋˍʹ˄ ɳ˒ʹ˃ʶˊʾʵʰ ˍʹˌ ɼˎʲʶˊ˄ʺˋʶ˖ˌ όʊɳɼ 
ʾʵˊˎˋʹˌύΦ ¢ˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄ ˍˇˎ a{Ŏ ƛƴ /ȅōŜǊǎŜŎǳǊƛǘȅ 
ʶʾ˄ʰʽ ʵʹ˃ˈˋʽʰ ʰ˄ʰˊˍʹ˃ʷ˄ˇ ˋʶ ʰ˄ʰ˂ˎˍʽˁʺ ˃ˇˊ˒ʺ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˍˇˎ ʃɾʅ ˁʰʽ ˋˍʹ˄ 
ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅɳʆ ˍˇˎ ʃɮɼɳɲɹʃʅ-ɲɹʃɮɳΣ ˋˍˇ˄ ʰ˄ˍʾˋˍˇʽ˔ˇ ˔˗ˊˇ ˉˇˎ ˉˊˇʲ˂ʷˉʶˍʰʽ ʴʽʰ ˍʹ˄ 
ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ ʶ˄ ˂ˈʴ˖ ʃɾʅΦ ɳˉʾˋʹˌΣ ʴʾ˄ˇ˄ˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʶˊʽˈʵˇˎ ˍ˖˄ 
ʶʴʴˊʰ˒˗˄Σ ʶˁʵʹ˂˗ˋʶʽˌ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˍˇˎ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎ ˁˇʽ˄ˇˏ όƛƴŦƻ-ǎŜǎǎƛƻƴǎύΣ ˋˍʽˌ ˇˉˇʾʶˌ 
ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ˍˇˎ ʃɾʅ ʰˎˍˇˏΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˈˋ˖˄ ʰˉʷˁˍʹˋʰ˄ ˍʾˍ˂ˇ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΤ 

ʆˇ ʃɮɼɳɲɹʃʅΣ ʺʵʹ ʰˉˈ ˍʹ˄ ˉˊˈˍʶˊʹ ˃ˇˊ˒ʺ ˍˇˎ όLƴǘŜǊƴŀǘƛƻƴŀƭ IŜƭƭŜƴƛŎ ¦ƴƛǾŜǊǎƛǘȅύ ʷ˔ʶʽ 
ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˇˊʽˋ˃ʷ˄ˇ ˉˊˇˋ˖ˉʽˁˈ ˍˇ ˇˉˇʾˇ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ˁˏˊʽʰ ˁʰʻʺˁˇ˄ˍʱ 
ˍˇˎ ʷ˔ˊʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˈ˂˖˄ ˍ˖˄ ʃɾʅ ˉˇˎ 
ˉˊˇˋ˒ʷˊʶʽΦ ʆˇ ɱˊʰ˒ʶʾˇ ɲʽʰˋˏ˄ʵʶˋʹˌ ʶʾ˄ʰʽ ʰˎˍˈ ˍˇ ˇˉˇʾˇ ˁʰʽ ʵʽʰʻʷˍʶʽ ˈ˂ʰ ˍʰ ˋ˔ʶˍʽˁʱ ˋˍʰˍʽˋˍʽˁʱ 
ʰˉˇˊˊˈ˒ʹˋʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˋˍʹ˄ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌΣ ˍʰ ˇˉˇʾʰ ˁʰʽ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˋˍʽˌ 
ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍ˖˄ ʃɾʅΦ ʆʰ ʰ˄˖ˍʷˊ˖ ʽˋ˔ˏˇˎ˄ ˁʰʽ ʴʽʰ ˍˇ a{Ŏ ƛƴ /ȅōŜǊǎŜŎǳǊƛǘȅΦ 

3.2.4 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺΣ ˍʹ ˋˎ˄ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ45 

 
45 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇˎˌ ʃʾ˄ʰˁʶˌ моΦм ˁʰʽ моΦнΦ  
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ʅˍˇ a{Ŏ ƛƴ /ȅōŜǊǎŜŎǳǊƛǘȅΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ ʵʷˁʰ όмлύ ˃ʰʻʺ˃ʰˍʰΦ ʆˇ ˁʱʻʶ 
˃ʱʻʹ˃ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с 9/¢{ ˁʰʽ ˇʽ ʵʽʰ˂ʷ˅ʶʽˌ ˍˇˎˌ ʵʽʰˊˁˇˏ˄ ˍˊʽʱ˄ˍʰ ˗ˊʶˌ ʰ˄ʱ ˃ʱʻʹ˃ʰΦ ʅˎ˄ˇ˂ʽˁʱ 
ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʵʶˁʰˍˊʾʰ όмоύ ˃ʰʻʺ˃ʰˍʰΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰ ʰˉˇˍʶ˂ʶʾ ˍˇ мпˇ 
ˉˊˇˋ˒ʶˊˈ˃ʶ˄ˇ ˃ʱʻʹ˃ʰ ˁʰʽ ˉʽˋˍ˗˄ʶˍʰʽ ˃ʶ ол ECTS. 
ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏ ˁʰʽ ˉˇʽʰ ʶʽʵʾˁʶˎˋʹˌΦ 
ɾʰʻʺ˃ʰˍʰ ɼˇˊ˃ˇˏ (ˎˉˇ˔ˊʶ˖ˍʽˁʱ) 
ς Computer Forensics 
ς Computer Networks 
ς Information Systems Security 
ς Legal and Ethical Foundations of Privacy and Security 
ς Cybercrime and Incident Response 
ς Data Protection and Cryptography 
ς Penetration Testing 
ς Intrusion Detection and Event Management 

ɾʰʻʺ˃ʰˍʰ ɳʽʵʾˁʶˎˋʹˌ (ʶˉʽ˂ˇʴʺˌ) 
ς Advanced Digital Forensics and Malware Analysis 
ς Internet of Things 
ς Software Development Methodologies 
ς Knowledge Management in the Web 
ς Consulting Project5ƛǎǎŜǊǘŀǘƛƻƴ όˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˋˍʰ ʶʽʵʾˁʶˎˋʹˌύ 

¶ ʃˇʽˈ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ κ ʶʽʵʾˁʶˎˋʹˌ κ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ 

ɮˉˈ ˍ hˉʰˊʰˉʱ˄˖Σ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏ ʶʾ˄ʰʽ уκмп όрт҈ύΣ ʶ˄˗ ˍʰ ʶʽʵʾˁʶˎˋʹˌ ˋˎ˃ˉʾˉˍˇˎ˄ ˃ʶ 
ˍʰ ˃ʰʻʺ˃ʰˍʰ ʶˉʽ˂ˇʴʺˌ ˁʰʽ ˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ сκмп όпн҈ύΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˍˇ a{Ŏ ƛƴ 
/ȅōŜǊǎŜŎǳǊƛǘȅ ʵʶ˄ ʷ˔ʶʽ ˁʰˍʶˎʻˏ˄ˋʶʽˌΦ 

¶ ʃˇʽˈ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ κ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ κ 

˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ʆʰ ˎˉˇ˔ˊʶ˖ˍʽˁʱ ˃ʰʻʺ˃ʰˍʰ ʶʾ˄ʰʽ фκмп όср҈ύ ˃ʰʸʾ ˃ʶ ˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ˁʰʽ ˍʰ ʶ˂ʶˏʻʶˊʹˌ 
ʶˉʽ˂ˇʴʺˌ рκмп όор҈ύΦ ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ˃ʰʻʺ˃ʰˍʰ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ ˇˏˍʶ ʶʽʵʽˁʶˏˋʶʽˌ-
ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰΦ ʍˋˍˈˋˇΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʶˉʽ˂ʷʴˇˎ˄ н ˃ʰʻʺ˃ʰˍʰ ʶˉʽ˂ˇʴʺˌ όмн ˋˎ˄ˇ˂ʽˁʱ 
˃ˇ˄ʱʵʶˌ 9/¢{ ʰˉˈ ˍʽˌ фл ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌύ ˁʰʽ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏ όол 
˃ˇ˄ʱʵʶˌ 9/¢{ ʰˉˈ ˍʽˌ фл ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌύΣ ʰʻˊˇʽˋˍʽˁʱ ʵʹ˂ʰʵʺ пнκфл Ґ псΣт҈  ˍ˖˄ ˃ˇ˄ʱʵ˖˄Σ 
˃ʷˋ˖ ˍ˖˄ ˇˉˇʾ˖˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˋˍʽʱˋˇˎ˄κʶ˅ʶʽʵʽˁʶˏˋˇˎ˄ ˋʶ ʶˉʽ˃ʷˊˇˎˌ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ  
¶ ʃˇʽʱ ʶʾ˄ʰʽ ʹ ˉˇˋˇˋˍʽʰʾʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇʲʱʻˊˇˎΣ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ 

˃ʰʻʹ˃ʱˍ˖˄ ʴʶ˄ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ  

ʂˉ˖ˌ ʷ˔ʶʽ ʺʵʹ ʰ˄ʰ˒ʶˊʻʶʾΣ ˋʶ ʰˎˍˈ ˍˇ ʃɾʅ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ мл 
ˍˊʽʰ˄ˍʱ˖ˊʰ ˃ʰʻʺ˃ʰˍʰΦ ʆˇ ˁʱʻʶ ˃ʱʻʹ˃ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с 9/¢{Φ ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ нκмр 
ʰˉˇˍʶ˂ˇˏ˄ ˃ʰʻʺ˃ʰˍʰ ˎˉˇʲʱʻˊˇˎ όнл҈ ˃ʶ ʰ˄ʰ˒ˇˊʱ ˈ˔ʽ ˋˍʰ ˉˊˇˋ˒ʶˊˈ˃ʶ˄ʰ ˃ʰʻʺ˃ʰˍʰ ʰ˂˂ʱ ˋʶ 
ʰˎˍʱ ˉˇˎ ˉʰˊʰˁˇ˂ˇˎʻʶʾ ʷ˄ʰˌ ˒ˇʽˍʹˍʺˌύ ˁʰʽ ˍʰ у όул҈ύ ˃ʰʻʺ˃ʰˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ ʰ˂˂ʱ 
ˁʰʽ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄Φ 

¶ ʃ˗ˌ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋˍʹˊʾ˖˄Σ ʱ˂˂˖˄ 
ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Τ  

ʁ ˔ˊˈ˄ˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˋʶ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˋʶ ʻʶ˖ˊʹˍʽˁʺ ʵʽʵʰˋˁʰ˂ʾʰ ˁʰˍʱ рл҈ - 70%  
ˁʰʽ ˋʶ ʰˋˁʺˋʶʽˌ ʺ ʶˊʴʰˋˍʺˊʽʰ ˁʰˍʱ рл҈ - ол҈Σ ʰ˄ˍʾˋˍˇʽ˔ʰ ˁʰʽ ˁʰˍʱ ˉʶˊʾˉˍ˖ˋʹΦ ʇˉʶˏʻˎ˄ˇˌ ˁʰʽ 
ʰˊ˃ˈʵʽˇˌ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ʰˎˍʺ ʶʾ˄ʰʽ ˇ ʵʽʵʱˋˁ˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˍˇ 
ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʶˎʻˏ˄ʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ 
ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʾʵʽˇΣ ʷ˔ˇ˄ˍʰˌ ˒ˎˋʽˁʱ ˋʰ˄ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʹ˄ ˏ˂ʹ ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʽˋˍʶʾ ˋˍˇ˄ 
ʁʵʹʴˈ ʅˉˇˎʵ˗˄Φ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ʶˉʽ˂ʶ˔ʻʷ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ 
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ˋˍʹ˄ ʰʽ˔˃ʺ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˇˎˌΣ ʹ ʵˇ˃ʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ ˃ʶ ˄ʷʶˌ 
ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ 
ʃˊʰˁˍʽˁʱΣ ʹ ˁˎˊʽˈˍʶˊʹ ˃ʷʻˇʵˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶʾ˄ʰʽ ˇʽ ʵʽʰ˂ʷ˅ʶʽˌ ό˔ˊʺˋʹ ˁˎˊʾ˖ˌ ʵʽʰ˒ʰ˄ʶʽ˗˄ύΦ ʅʶ 

ˁʱˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʶ˅ʱʴˇ˄ˍʰʽ ʵʽʰʵˊʰˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˃ʶ ˔ˊʺˋʹ ˋ˔ʶˍʽˁ˗˄ ˂ˇʴʽˋ˃ʽˁ˗˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʵʽʱ˂ʶ˅ʹˌΦ  ɴˍˋʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʷ˔ˇˎ˄ ʱ˃ʶˋʹ ʶˉʰ˒ʺ ˃ʶ ˍʽˌ 
ˉˊˇˌ ʶ˅ʷˍʰˋʹ ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ ʅʶ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˇ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ 
ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋʽ˗˄ ʺ ˁʰʽ ˉˊˇˈʵ˖˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ 
ʵʽʰʵʽˁʰˋʾʰˌ ʰˉˇˊˊˈ˒ʹˋʹˌ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʶ 
ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʽˌ ˍʶ˂ʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ  

¶ ʃ˗ˌ ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʹ ˏ˂ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˏ˂ʹˌΤ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ 

ʵʽʰʵʽˁʰˋʾʰ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌΣ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

ɼˏˊʽˇ ˋˍˇʽ˔ʶʾˇ ʰˎˍʺˌ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ʶˉʰ˒ʺ ˁʰʽ ʹ ˉ˂ʹˊˇ˒ˈˊʹˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ ɱʽʰ ˍˇ˄ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ 
ʅ˔ˇ˂ʺˌ ˁʰʽ ˇʽ ɲʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ʃɾʅ ʷˊ˔ˇ˄ˍʰʽ ˋʶ ˍʰˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˈ˂ˇˎˌ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ 
˗̀ ˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˎ˄ʷˊʴʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ˄ʰ ʰˉˇ˒ʶˏʴʶˍʰʽ ʹ ˉʽʻʰ˄ʺ ʶˉʽˁʱ˂ˎ˕ʹ ˍʹˌ 
ˏ˂ʹˌΦ  
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌ ˁʰʽ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ 

ˋʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˇ ʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ ʶˉʽˁʰʽˊˇˉˇʽʶʾˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˃ʶ ʶˎʻˏ˄ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ 
ˉˊˇˋ˖ˉʽˁˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˉʱ˄ˍˇˍʶ ˎˉˈ˕ʹ ˍʽˌ ˈˉˇʽʶˌ ˋˎˋˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ 

¶ ɳ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃˈˋˇ ˂ʶʽˍˇˎˊʴʽˁˈ ʶʾ˄ʰʽΤ 

ɲʶ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

3.2.5 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

¶ ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽΣ ˁʰʽ ˋʶ ˉˇʽʱ ʷˁˍʰˋʹΣ ˉˇ˂˂ʰˉ˂ˇʾ όˋʶ ʶʾʵˇˌ ˁʰʽ ˔ˊˈ˄ˇύ ˍˊˈˉˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʃˇʽˇʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΤ 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˈˋˇ ʴˊʰˉˍʺ ʶ˅ʷˍʰˋʹ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΣ 
ˈˋˇ ˁʰʽ ʶˊʴʰˋʾʶˌ-ʰˋˁʺˋʶʽˌ ˁʰʽ ǇǊƻƧŜŎǘǎ ˉˇˎ ʶˁˉˇ˄ˇˏ˄ ˇʽ ˒ˇʽˍʹˍʷˌ ʰˍˇ˃ʽˁʱ ʺ ˇ˃ʰʵʽˁʱ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʱˋˇˎ˄ ˔˖ˊʽˋˍʱ ˁʱʻʶ ˁˇ˃˃ʱˍʽ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ʴʽʰ ˄ʰ ˂ʱʲˇˎ˄ ˉˊˇʲʽʲʱˋʽ˃ˇ ʲʰʻ˃ˈΦ ʅˍˇ ʲʰʻ˃ˈ ˉˇˎ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ 
ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˁˇʽ˄ʱ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˁʰʽ ˎˉˈˁʶʽˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ˃ˈ˄ˇ 
˃ʶˍʱ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʃɱʅΦ ɳʾ˄ʰʽ ˋˎ˄ʶˉ˗ˌ ʵʹ˃ˈˋʽʰ ʰ˄ʰˊˍʹ˃ʷ˄ʹ ˁʰʽ ʶ˂ʶˏʻʶˊʰ ˉˊˇˋʲʱˋʽ˃ʹΦ 
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ʶˊʴʰˋʾʶˌΣ ʰˎˍʷˌ ʰ˄ʰˍʾʻʶ˄ˍʰʽ ˃ʷˋ˖ ˍˇˎ Ŝ-ƭŜŀǊƴ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ 

ˍʺˊʹˋʹ ˍ˖˄ ˉˊˇʻʶˋ˃ʽ˗˄Σ ʹ ʾˋʹ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʻʹʴʹˍʺ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎ ˒ˇʽˍʹˍʷˌ 
ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰΦ ʁʽ ʶ˅Ω ʰˉˇˋˍʰˋʶ˖ˌ ʶ˅ʶˍʱˋʶʽˌ ˂ˈʴ˖ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ŎƻǾƛŘ ʶˁˉ˂ʹˊ˗ʻʹˁʰ˄ ˋˏ˃˒˖˄ʰ 
˃ʶ ˍʽˌ ˋʰ˒ʶʽˌ ʶ˄ʵʶʽ˅ʶʽˌ ˁʰʽ ˇʵʹʴʾʶˌ ˍˇˎ ˎˉˇˎˊʴʶʾˇˎΦ 
ʁʽ ˒ˇʽˍʹˍʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋ˒ʶˏʴˇˎ˄ ˋˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ 

ˋˉˇˎʵ˗˄ ˁʰʽ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ʻʷ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˍˇˎˌ ʰ˒ˇˊˇˏ˄ ˁʰʽ ˋˍʰ ˇˉˇʾʰ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʵʶ˄ ʷˍˎ˔ʰ˄ 
ʾˋʹˌ ʺ ʵʾˁʰʽʹˌ ˃ʶˍʰ˔ʶʾˊʽˋʹˌΦ ɳˉʽˉ˂ʷˇ˄Σ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˎˉˇʲˇ˂ʺˌ ʰʾˍʹˋʹˌ 
ʰ˄ʰʲʰʻ˃ˇ˂ˈʴʹˋʹˌ ʴˊʰˉˍˇˏ ʶ˅ʶˍʱˋʶ˖˄ ʺ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ ˉʰˊʷ˔ʶˍʰʽ ˋʶ 
ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ  
ʆʷ˂ˇˌΣ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ ˋˍˇˎˌ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌΣ ˈˍʰ˄ ʷ˔ˇˎ˄ ˇˊʽˋʻʶʾΣ ˇʽ 

ˇˉˇʾˇʽ ʵʽʶ˄ʶˊʴˇˏ˄ ˍʰˁˍʽˁʱ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ʵʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ˍˇˎˌ 
ɼˇˋ˃ʺˍˇˊʶˌ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ʻʷˍˇˎ˄ ˎˉˈ˕ʹ ˍʹˌ ʵʽˇʾˁʹˋʹˌ ˍʰ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ʰˉʰˋ˔ˇ˂ˇˏ˄ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌΦ  

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˉˇʽʱ ʶʾ˄ʰʽ ʰˎˍʺΤ 
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ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʃɱʅ ˁʰʽ ˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ ʃɾʅΦ ɮˎˍʺ 
ˋˎ˄ʾˋˍʰˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ʷʴˁˊʽˋʹ ˍ˖˄ ˍʶ˂ʽˁ˗˄ ʲʰʻ˃˗˄ ʰˊ˔ʽˁʱ ʰˉˈ ˍˇ˄ ʵʽʶˎʻˎ˄ˍʺ ˍˇˎ ʃɾʅ ˁʰʽ ˋˍʹ 
ˋˎ˄ʷ˔ʶʽʰ ʰˉˈ ˍʹ˄ ʃɱʅΦ ʅˁˇˉˈˌ ʶʾ˄ʰʽ ʹ ʰ˄ʰ˂ˎˍʽˁʺ ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ ʶ˃ˉʶʽˊʽˁ˗˄ ˁʰˍʰ˄ˇ˃˗˄ ˍ˖˄ 
ʲʰʻ˃ˇ˂ˇʴʽ˗˄ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˍˇ ˁʰˍʱ ˉˈˋˇ ˍʰ ˉˇˋˇˋˍʱ ʰˉˇˍˎ˔ʾʰˌΣ ʶˉʽˍˎ˔ʾʰˌ ˁʰʽ 
ʰˊʽˋˍʶʾʰˌ ʶʾ˄ʰʽ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ˁʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʅʶ 
ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʶ˄ˍˇˉʽˋˍʶʾ ʰˋˍˇ˔ʾʰΣ ʰ˄ʰʸʹˍˇˏ˄ˍʰʽ ˍʰ ʰʾˍʽʰ ʰˎˍʺˌ ˁʰʽ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ 
ʵʽʵʱˋˁˇ˄ˍʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˇʽ ˍˊʷ˔ˇˎˋʶˌ ʵʽʰˉʽˋˍ˖˃ʷ˄ʶˌ ʰˋˍˇ˔ʾʶˌ ˁʰʽ ʰˉˇ˒ʶˏʴˇ˄ˍʰʽ ˋˍˇ 
˃ʷ˂˂ˇ˄Φ  
ʁʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʷˍʰˋʹˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˋʶ ʶˍʺˋʽʰ 

ʲʱˋʹ ˁʰʽ ˃ʷˋ˖ ʰˎˍ˗˄Φ  

¶ ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʰˁˇ˂ˇˎʻʶʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΣ ˈˉ˖ˌ ˍʹ˄ 
ʲʰʻ˃ˇ˂ˇʴʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ 
ʶ˃ˉʾˉˍˇˎ˄ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍ˖˄ ʵʽˉ˂˖˃ʰˍʽˁ˗˄ h ˉˈ ˍˇˎˌ ʰ˄ˍʾˋˍˇʽ˔ˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ  
ɶ ʶ˅ʷˍʰˋʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˋˍʹˊʾʸʶˍʰʽ ˍˈˋˇ ˋˍʹ˄ ʶˉʽˍˎ˔ʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ ʶ˄˗ˉʽˇ˄ 

ʶˉʽˍˊˇˉʺˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ʴˊʰˉˍˇˏ ˁʶʽ˃ʷ˄ˇˎΦ ʃˊʽ˄ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ ʶˊʴʰˋʾʰˌ 
ʴʾ˄ʶˍʰʽ ʷ˂ʶʴ˔ˇˌ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˊˇˎˋ˃ʱˍ˖˄ ˂ˇʴˇˁ˂ˇˉʺˌΣ ʰˉˈ ˍʹ˄ 
ʴˊʰ˃˃ʰˍʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ ɳˉʽˉˊˈˋʻʶˍʰ ˁʰʻΩ ˈ˂ʹ ˍʹ˄ ˉʶˊʾˇʵˇ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ˇʽ 
˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʻʶˋ˃ʾʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ˎˉˇʲʱ˂ˇˎ˄ ʶ˄ʵʽʱ˃ʶˋʶˌ ʶˁʻʷˋʶʽˌ ˉˊˇˈʵˇˎ 
˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˇˊʻʺ ˉˇˊʶʾʰ ˍˇˎˌΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΤ 

ɶ ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰ ʴˊʱ˒ʶˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ 
ˉˊˈˍˎˉˇ ʷʴʴˊʰ˒ˇΣ ˉˇˎ ˋˁˇˉˈ ʷ˔ʶʽ ˄ʰ ʲˇʹʻʺˋʶʽ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˋˍʹ˄ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌ ˁʰʽ 
ˍˇˎˌ ʰ˅ʽˇ˂ˇʴʹˍʷˌ ˋˍʹ˄ ʲʰʻ˃ˇ˂ˈʴʹˋʺ ˍʹˌΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Σ ˈ˂ʶˌ ˇʽ 
ʰ˄ʰʻʷˋʶʽˌ ʶʴˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʃɱʅ ˁʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ˋ˔ˇ˂ʺˌΦ 

3.2.6 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʃˇʽʷˌ ʶʾ˄ʰʽ ˇʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ʁʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ a{Ŏ ƛƴ /ȅōŜǊǎŜŎǳǊƛǘȅ ʶʾ˄ʰʽ ˍʰ ʵʾʵʰˁˍˊʰΣ ˇ ˍʰˁˍʽˁˈˌ 
ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ˁʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ɲʹ˃ˇˋʾ˖˄ ɳˉʶ˄ʵˏˋʶ˖˄ όʃɲɳύΦ 

¶ ʃ˗ˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ  

ɶ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˉˊ˖ˍʾˋˍ˖ˌ ˃ʶ ˍʹ˄ ˇˊʻˇ˂ˇʴʽˁʺ ʵʽʰ˔ʶʾˊʽˋʹ 
ˍ˖˄ ˉʹʴ˗˄ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˉˇˎ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄Φ ɳˉʽˉˊˈˋʻʶˍʰΣ ʹ ˉˊˇˋʷʴʴʽˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ 
ˋˎ˄ʶˊʴʶʽ˗˄ ˃ʶ ʱ˂˂ʰ ʃɾʅ ˋˍˇ ˔˗ˊˇ ˍʹˌ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʽ˗˄ ˍʹˌ ʅɳʆ ʷ˔ʶʽ ˖ˌ 
ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍˇˎ ˁˈˋˍˇˎˌ ˁʰʽ ˍʹ ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ʲʽ˖ˋʽ˃ˈˍʹˍʰˌ ˍˇˎ ʃɾʅΦ ɴˍˋʽΣ 
ˁʰ˂ˏˉˍˇ˄ˍʰʽ ˉ˂ʺˊ˖ˌ ˍʰ ʷ˅ˇʵʰ ˍˇˎ ʰˉˈ ˍʰ ˎ˒ʽˋˍʱ˃ʶ˄ʰ ʷˋˇʵʰ ʰˉˈ ʵʾʵʰˁˍˊʰΦ 

¶ ʃ˗ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˉˈˊˇʽ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ˉʰˊˇ˔ʺ ˎˉˇˍˊˇ˒ʽ˗˄ ό˃ʶ ˍʹ ˃ˇˊ˒ʺ ʰˉʰ˂˂ʰʴʺˌ ʵʽʵʱˁˍˊ˖˄ύΣ ˇʽ ˉˈˊˇʽ ˍ˖˄ ʃɾʅ 
ˁʰ˂ˏˉˍˇˎ˄ ˍˇ ˁˈˋˍˇˌ ˍʹˌ ˉʰˊˇ˔ʺˌ ˃ʶʴʱ˂ˇˎ ˃ʷˊˇˎˌ ˍʹˌ ʰˉʰˊʰʾˍʹˍʹˌ ʵʽˇʽˁʹˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ˍʹʶ 
ʅɳʆ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ ˁʰʻʹʴʹˍ˗˄Φ 

3.2.7 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ46 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ 

ʁʽ ʰʽˍʺˋʶʽˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ о-˃ʶ˂ʺ ʶˉʽˍˊˇˉʺ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ɱʶ˄ʽˁʺ 
ʅˎ˄ʷ˂ʶˎˋʹ ˍʹˌ ʅɳʆ ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ʰʾˍʹˋʺˌ ˍˇˎ ˋʶ 
ˋˏ˄ˍˇ˃ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɶ ʰˊ˃ˈʵʽʰ ʶˉʽˍˊˇˉʺ ʶ˂ʷʴ˔ʶʽ ˍʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˁʰʽ ˋˎ˄ˍʱˋˋʶʽ ˍʹ ˂ʾˋˍʰ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍˇʾ ˃ʶ ʰʽˍʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˈˍʰˋʺˌ ˍʹˌΦ ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ 

 
46 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇ˄ ʃʾ˄ʰˁʰ пΦ  
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ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ʹ ʃɱʅ ʶʴˁˊʾ˄ʶʽ ˍʹ ˂ʾˋˍʰ ˃ʶ ˍˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˉˇˎ ʷʴʽ˄ʰ˄ ʵʶˁˍˇʾ ʴʽʰ ʶʴʴˊʰ˒ʺΦ 
ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʵʶ˄ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽΣ ʰ˂˂ʱ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ 
ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ ʰʽˍˇˏ˄ˍʰΦ 

¶ ɾʶ ˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌΤ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʊɳɼ ʾʵˊˎˋʹˌ ˍˇˎ ʃɾʅΣ ʵʶˁˍˇʾ ʴʾ˄ˇ˄ˍʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˇʽ ˇˉˇʾˇʽ 
ˁʰ˂ˏˉˍˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΥ 
ς ʅ˔ʶˍʽˁˈ ˉˍˎ˔ʾˇ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅΦ 
ς ɰʰʻ˃ˈ ʃˍˎ˔ʾˇˎ όˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ʰˉˈ ˍˇ ˇˉˇʾˇ ˉˊˇʷˊ˔ʶˍʰʽ ˇ 
ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇˌύΦ 

ς ɮ˄ʰ˂ˎˍʽˁʺ ɰʰʻ˃ˇ˂ˇʴʾʰΦ 
ς ʅˎˋˍʰˍʽˁʷˌ ɳˉʽˋˍˇ˂ʷˌΦ 
ς ʃˇ˂ˏ ˁʰ˂ʺ ɹ ˄˗ˋʹ ɮʴʴ˂ʽˁ˗˄Φ 
ς ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˃ˉʶʽˊʾʰΦ 
ς ʃʽʻʰ˄ʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰΦ 
ʆʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ʰˉˇʵˇ˔ʺ ʰʽˍʺˋʶ˖˄ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʽˌ 

ʰˁʰʵʹ˃ʰʿˁʷˌ ˍˇˎˌ ʶˉʽʵˈˋʶʽˌ ˋˍˇ ˉˊ˗ˍˇ ˉˍˎ˔ʾˇΦ ɳˉʽ˂ʷʴˇ˄ˍʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ˃ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ˉˊ˗ˍˇˎ 
ˉˍˎ˔ʾˇˎ ˁʰʽ ˃ʶ ˋˎ˄ʱ˒ʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˄ ˄ʰ 
ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄Φ 
ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ʹ ˉˇ˂ˏ ˁʰ˂ʺ ʴ˄˗ˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ˁʰʽ ˃ʹ ʶ˂ʰˋˍʽˁˈ 

ˁˊʽˍʺˊʽˇΦ ʆʷ˂ˇˌΣ ʹ ˁʰˍʱʻʶˋʹ ˁʰʽ ˇ ʷ˂ʶʴ˔ˇˌ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁ˗˄ ʴʽʰ ˍʹ˄ ʶ˅ʷˍʰˋʹ 
ˍ˖˄ ʰʽˍʺˋʶ˖˄ όʰ˄ʰ˂ˎˍʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰΣ ʵˏˇ ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌ ˁˍ˂Φύ ʰˉˇˍʶ˂ˇˏ˄ ʶˉʾˋʹˌ 
ʰ˄ʶ˂ʰˋˍʽˁˈ ˁˊʽˍʺˊʽˇΦ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˉˇʵˇ˔ʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄;47  

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

55% 48% 66% 21% 45% 

 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰΣ ˍʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɼʱʻʶ ʷˍˇˌΣ ʹ ˉˊˇˁʺˊˎ˅ʹ ˍˇˎ ʃɾʅ ˃ʶ ˍʰ ʰ˄ʰ˂ˎˍʽˁʱ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʰˊˍʱˍʰʽ ˋˍʹ˄ ˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅ ˁʰʽ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˋʶ ˈ˂ʰ ˍʰ ɮɳɹ ˍʹˌ ˔˗ˊʰˌ ˁʰʻ˗ˌ 
ˁʰʽ ˋʶ ˋ˔ʶˍʽˁʷˌ ʽˋˍˇˋʶ˂ʾʵʶˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˁʰʽ ˋˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʰˉˇˋˍˇ˂ʷˌ ˍ˖˄ 
˔˖ˊ˗˄ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˃ʶ ʶʽˋˊˇʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ ʆʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ 
ʶʽˋʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʶˉˇ˃ʷ˄˖ˌ ʴ˄˖ˋˍʱ ˁʰʽ ˉˊˇˋʲʱˋʽ˃ʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌΦ  

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʰˉˈ ˍˇ 
ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ ʶʽˋʺʴʹˋʹ ˍʹˌ ʶˉʽˍˊˇˉʺˌ ʶˉʽ˂ˇʴʺˌ ʴʾ˄ʶˍʰʽ ʵʶˁˍʺ ʺ ʰˉˇˊˊʾˉˍʶˍʰʽΣ ˁʰˍʱ ˉʶˊʾˉˍ˖ˋʹ 
ʰʾˍʹˋʹˌΣ ʰˉˈ ʃɱʅ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ʰ˒ˇˏ ʰˎˍʺ ʶ˂ʷʴ˔ʶʽ ʶ˄ʵʶ˂ʶ˔˗ˌ ʰˉˈ ˍʰ ˃ʷ˂ʹ ˍʹˌ ʃɱʅ ˁʰʽ ˍˇˎˌ 
ɲʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ʃɾʅΦ ʆʷ˂ˇˌΣ ʶʱ˄ ˁʱˉˇʽˇˌ ˎˉˇ˕ʺ˒ʽˇˌ ʷ˔ʶʽ ʰ˄ˍʽˊˊʺˋʶʽˌ ʶˉʾ ˍˇˎ ʰˉˇˍʶ˂ʷˋ˃ʰˍˇˌ ˍʹ 
ʰʾˍʹˋʹˌ ʶʽˋʵˇ˔ʺˌΣ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʷ˄ˋˍʰˋʹˌ ʷ˄ʰ˄ˍʽ ˍʹˌ ʃɱʅΦ 

3.2.8 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΤ ʅʶ ˉˇʽˇ ˉˇˋˇˋˍˈ Τ 

ʅˍʰ ˉ˂ʰʾˋʽʰ ˃ʰʻʹ˃ʱˍ˖˄Σ ʴʾ˄ˇ˄ˍʰʽ ˇ˃ʽ˂ʾʶˌ ʰˉˈ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˍʹˌ ʰ˂˂ˇʵʰˉʺˌΦ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ όʰˉˈ˂ˎˍˇˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύΤ 

 
47 ɶ ʶˊ˗ˍʹˋʹ ʰˎˍʺ ˃ˉˇˊʶʾ ˄ʰ ʰˉʰ˄ˍʹʻʶʾ ˃ʶ ʲʱˋʹ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗ˋʰˍʶ ˋˍˇ˄ ʃʾ˄ʰˁʰ пΦ 
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ɳˁ ˍ˖˄ ʲʰˋʽˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ a{Ŏ ƛƴ /ȅōŜǊǎŜŎǳǊƛǘȅ ʶʾ˄ʰʽ ʹ ˉˊˇˋʷ˂ˁˎˋʹ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ 
ɮ˄ˍʾˋˍˇʽ˔ʰ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˔ˊˇ˄ʽʱΦ 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

2 (9,52%) 0(0%) 4 (22%) 1 (20%) 0 (0%) 

 

¶ ʃˈˋʰ ˁʰʽ ˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ όˁʰʽύ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

ɮˉˈ ʽʵˊˏˋʶ˖ˌ ˍˇˎ ɲʽʶʻ˄ˇˏˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍʹˌ ɳ˂˂ʱʵˇˌ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍˇˎ ʃɮɼɳɲɹʃʅΣ ˈ˂ʰ 
ˍʰ ˃ʰʻʺ˃ʰˍʰ ˋˍʹ˄ ʅɳʆ ʵʽʵʱˋˁˇ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋˍʰ ɮʴʴ˂ʽˁʱΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʇˉʱˊ˔ʶʽ ʰ˄ʶˉʾˋʹ˃ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰʽ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˃ʷˋ˖ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʰʻʹ˃ʱˍ˖˄ ˍ˖˄ ʃɾʅ ʰˉˈ ɼʰʻʹʴʹˍʷˌ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄ ʰ˂˂ʱ ˁʰʽ ˁˇʽ˄ʷˌ ˋˎ˃˃ʶˍˇ˔ʷˌ 
ˋʶ ɳˎˊ˖ˉʰʿˁʱ ɳˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰΦ  

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽʶˌΤ 

ɾʶ ʵʶʵˇ˃ʷ˄ˇ ˍˇ˄ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈ ˍˇˎ ɲʽʶʻ˄ˇˏˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍʹˌ ɳ˂˂ʱʵˇˌ ˉˊˇˌ ˍʹ˄ 
ʵʽʵʰˁˍʽˁʺ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁʺ ʰˊʽˋˍʶʾʰΣ ʰˉˇˍʶ˂ʶʾ ʵʽʱˁˊʽˋʹ ʹ ʵʹ˃ˇˋʾʶˎˋʹ ʱˊʻˊ˖˄ ˋʶ ʵʽʶʻ˄ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰΣ ˍʰ ˇˉˇʾʰ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˍ˖˄ 
˒ˇ̔ˍʹˍ˗˄ ʺ ʶˊʴʰˋʾʶˌ ˋˍʰ ˉ˂ʰʾˋʽʰ ʵʽʵʰˋˁˈ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʆʶˁ˃ʺˊʽʰ ʰˎˍ˗˄ ʹ ʰ˄ʱˊˍʹˋʹ ˍˇˎˌ 
ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅɳʆΦ 
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оΦнΦ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄48 

3.2.1 ʆʾˍ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ζɳˉʽˋˍʺ˃ʹ ˍ˖˄ ɲʶʵˇ˃ʷ˄˖˄η όζMSc in Data Scienceηύ 

3.2.2 ʆ˃ʺ˃ʰˍʰ ˁʰʽ ɹʵˊˏ˃ʰˍʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ49 

ʆˇ ʶ˄ ˂ˈʴ˖ ʃɾʅ ˉˇˎ ˉˊˇˋ˒ʷˊʶˍʰʽ ʰˉˈ ˍˇ ˍ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ʵʶ˄ ʶʾ˄ʰʽ ˇˏˍʶ 
ʵʽʰˍ˃ʹ˃ʰˍʽˁˈ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʵʽʽʵˊˎ˃ʰˍʽˁˈ 

3.2.3 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ  ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ʁʽ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ˄ ˁˏˊʽˇ ˃ʹ˔ʰ˄ʽˋ˃ˈ 
ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ a{Ŏ ƛƴ 5ŀǘŀ {ŎƛŜƴŎŜ ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˉˇˎ ʷ˔ˇˎ˄ ˍʶʻʶʾΦ ɳˉʽˉ˂ʷˇ˄Σ 
˃ʷˋ˖ ˍʹˌ ʾʵʽʰˌ ʵʽʰʵʽˁʰˋʾʰˌ ʵʽʶˊʶˎ˄ʱˍʰʽ ˁʰʽ ʹ ʰ˄ˍʰˉˈˁˊʽˋʹ ˋˍʹ˄ ˁˇʽ˄˖˄ʾʰ ʶ˄ ʴʷ˄ʶʽΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɳʾ˄ʰʽ ˉˊˇ˒ʰ˄ʷˌ ˈˍʽ ˋʶ ˁʱʻʶ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΣ ˇ ˁˏˊʽˇˌ ˁˊʽˍʺˌ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˇ 
ʵʽʵʰˋˁˈ˃ʶ˄ˇˌΦ ʅʶ ʰˎˍʺ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽ ˇʽ ˁˏˊʽˇʽ ˁˊʽˍʷˌΣ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ 
ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ ˃ʷˋ˖ ˇˊʴʰ˄˖˃ʷ˄˖˄ ʵʽʰʵʽˁʰˋʽ˗˄Σ 
ˈˉ˖ˌΥ  

¶ ʆʰˁˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ˃ʶ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌ όʻʶˋ˃ˈˌ ˋˎ˄ʱ˄ˍʹˋʹˌ ˃ʶ {ǘǳŘŜƴǘ 

Representatives)Σ ˈˍʰ˄ ʷ˔ˇˎ˄ ˇˊʽˋʻʶʾΣ h ˂˂ʱ ˁʰʽ ˍˇˎˌ ʾʵʽˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ  

¶ ɮ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˁʱʻʶ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ 

ʶ˅ʰ˃ʺ˄ˇˎΦ 

ʁʽ ˒ˇʽˍʹˍʷˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˁʰʽ ʶˁ˒ʷˊˇˎ˄ ʱˉˇ˕ʹ ʴʽʰ ˍˇ ʃɾʅΣ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˍˇˎˌ 

ʵʽʵʱˋˁˇ˄ˍʶˌΣ ˃ʷˋ˖ ʵˇ˃ʹ˃ʷ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Φ ʆʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

˃ʰʻʹ˃ʱˍ˖˄ όζCourse Evaluation Formsηύ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰ˄˗˄ˎ˃ʰ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˋʶ 

ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ 

¶ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ˈʵˇˎ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰˍʱ ˍˇ ˍʷ˂ˇˌ ˍ˖˄ 

ˋˉˇˎʵ˗˄ ˍˇˎˌΣ ˁΦʰΦ  

ʃʰˊˇ˃ˇʾ˖ˌ ˃ʶ ˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˉʶˊʾˉˍ˖ˋʹΣ ˍˇ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ɳ˅ˈʵˇˎ όζExit 

vǳŜǎǘƛƻƴƴŀƛǊŜηύ ˋˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ʶˍʹˋʾ˖ˌ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ʹʻ˗ˊʰ ʶˊ˖ˍʺˋʶ˖˄ ˋ˔ʶˍʽˁʱ 

˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄Σ ʰ˂˂ʱ ˁʰʽ ʴʶ˄ʽˁ˗ˌ ˃ʶ ˍʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ ˁʰʽ ˍˇ ʾʵˊˎ˃ʰ 

ʴʶ˄ʽˁˈˍʶˊʰΦ 

ɮˉˈ ˍʹ˄ ˉ˂ʶˎˊʱ ˍˇˎ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂˂ʶʽ ɲʶ˂ˍʾʰ ʃʶˊʽʴˊʰ˒ʺˌ 
ɾʰʻʺ˃ʰˍˇˌ όζ/ƻǳǊǎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ CƻǊƳǎηύ ˁʰʽ ɮˍˇ˃ʽˁʱ ɮˉˇʴˊʰ˒ʽˁʱ ɲʶ˂ˍʾʰ όζ¢ŜŀŎƘƛƴƎ {ǘŀŦŦ 5ŀǘŀ 
CƻǊƳǎηύΦ  
ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʃɾʅ  ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ˍʰˁˍʽˁʺˌ ˁʰʽ ˉʶˊʽˇʵʽˁʺˌ όпʶˍˇˏˌύ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ 

ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˃ʶ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˁˊʽˍʺˊʽʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʶˍʺˋʽʰ 
ʰ˅ʽˇ˂ˈʴʹˋʹΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˇˉˇʾʰˌ  ˁʱʻʶ ʅ˔ˇ˂ʺ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂ʶʽ ˍʹ˄ ɳˍʺˋʽʰ ɳˋ˖ˍʶˊʽˁʺ 

 
48 ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˋˍˇ ʆ˃ʺ˃ʰ ˂ʶʽˍˇˎˊʴˇˏ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ ʹ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉˊʷˉʶʽ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ʴʽʰ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ʃɾʅΦ  
49 ʅˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ˈ˄ˇ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ ɲʽʰˍ˃ʹ˃ʰˍʽˁˇˏ ʺ ɲʽʽʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 
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ɴˁʻʶˋʺ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ɮˉˇʴˊʰ˒ʽˁˈ ɲʶ˂ˍʾˇ ʅ˔ˇ˂ʺˌΣ ʲʱˋʶʽ ʃˊˈˍˎˉ˖˄ ʅ˔ʹ˃ʱˍ˖˄ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ 
ʵʽʰʻʷˋʽ˃ʰ ˋˍˇ ʃ˂ʹˊˇ˒ˇˊʽʰˁˈ ʅˏˋˍʹ˃ʰ ɲʽʰˋ˒ʱ˂ʽˋʹˌ ʃˇʽˈˍʹˍʰˌΦ  
ʆʷ˂ˇˌΣ ʹ ʶ˅˖ˍʶˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ʰˉˈ ɳˉʽˍˊˇˉʺ ɮ˄ʶ˅ʱˊˍʹˍ˖˄ ɳ˅˖ˍʶˊʽˁ˗˄ ɳ˃ˉʶʽˊˇʴ˄˖˃ˈ˄˖˄Σ ʹ 

ˇˉˇʾʰ ˋˎ˄ˍʱˋˋʶʽ ˁʰʽ ˋ˔ʶˍʽˁʺ ʷˁʻʶˋʹ ʰˉˇˍʶ˂ʶʾ ˍˇ ˍʶ˂ʶˎˍʰʾˇ ˋˍʱʵʽˇ ʵʽʰʵʽˁʰˋʽ˗˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ 
ɼʰˍˈˉʽ˄Σ ʹ ʅ˔ˇ˂ʺ ʶ˄ˍˇˉʾʸʶʽ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˋˍʽˌ ˇˉˇʾʶˌ ʹ ɳˉʽˍˊˇˉʺ ʶˉʶˋʺ˃ʰ˄ʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ʺ ˋʹ˃ʶʾʰ 
ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˁʰˍʰˊˍʾʸʶʽ ʅ˔ʷʵʽˇ ɲˊʱˋʹˌΣ ˍˇ ˇˉˇʾˇ ˎˉˇʲʱ˂˂ʶˍʰʽ ˋˍʹ ɲʽˇʽˁˇˏˋʰ ɳˉʽˍˊˇˉʺ ˉˊˇˌ 
ʷʴˁˊʽˋʹΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ ˋʹ˃ʶʽ˗ʻʹˁʰ˄Φ  
ʅˍʹ˄ ʶˍʺˋʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʃɾʅΣ ʰˎˍˇ˄ˇʺˍ˖ˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ 

ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ ˍʰ ˇˉˇʾʰ ʶ˂ʷʴ˔ˇ˄ˍʰʽ ˁʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ 
ʵʽʰʵʽˁʰˋʾʰˌ ˎˉˇʲˇ˂ʺˌ ɲʶ˂ˍʾ˖˄ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ʹ ˇˉˇʾʰ 
˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ ʆʰ ʶ˄ ˂ˈʴ˖ ɲʶ˂ˍʾʰ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ʵˏˇ ˃ʷˊʹΥ ˋˍˇ ζɾʷˊˇˌ ɮ-
ʃʶˊʽʴˊʰ˒ʺηΣ ˍˇ ˇˉˇʾˇ ʰˁˇ˂ˇˎʻʶʾ ˍˇ ʃˊˈˍˎˉˇ ʅ˔ʺ˃ʰ ˍˇˎ ʃʶˊʽʴˊʱ˃˃ʰˍˇˌ ɾʰʻʺ˃ʰˍˇˌ ˉˇˎ ʷ˔ʶʽ 
ʶˁʵˇʻʶʾ ʰˉˈ ˍʹ˄ ɮɲɹʃΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰ όˉΦ˔Φ ˃ʰʻʹˋʽʰˁʱ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˃ʷʻˇʵˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˒ˈˊˍˇˌ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ʶˉʾˉʶʵˇ ˋˍˇ ɳʻ˄ʽˁˈ 
ʃ˂ʰʾˋʽˇ ʃˊˇˋˈ˄ˍ˖˄ ˁˍ˂Φύ ˁʰʽ ˋˍˇ ζɾʷˊˇˌ ɰ-ɮˉˇˍʾ˃ʹˋʹ ɾʰʻʺ˃ʰˍˇˌηΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 
ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʸʹˍʶʾˍʰʽ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ʻʷ˃ʰˍʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ όˉΦ˔Φ ˍˎ˔ˈ˄ ʶˉʽˁʰ˂ˏ˕ʶʽˌ ˏ˂ʹˌΣ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁˍ˂ΦύΦ ɳˉʽˉ˂ʷˇ˄Σ ˇʽ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ˉˊˇˍʱˋʶʽˌ ˁʰʽ ˉʰˊʰˍʹˊʺˋʶʽˌΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˔ˊʺˋʽ˃ʶˌ ˋʶ 
ˋ˔ʷˋʹ ˃ʶ ˍˇ ˃ʱʻʹ˃ʱ ˍˇˎˌΦ  
ʆʷ˂ˇˌΣ ˍʰ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ɮˉˇˍʾ˃ʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰΣ 

˗ˋˍʶ ˇʽ ʁɾɳɮ ˁʰʽ ɳʁɮ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ 
ʶˎˁʰʽˊʾʰ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄Σ ˈˋˇ ˁʰʽ ˋʶ 
ʶˉʾˉʶʵˇ ʅ˔ˇ˂˗˄Σ ˁʰʽ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˍˎ˔ˈ˄ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˄ʰ ˂ʱʲˇˎ˄ ˍʽˌ 
ʰˉʰˊʰʾˍʹˍʶˌ ʲʶ˂ˍʽ˖ˍʽˁʷˌ ʵˊʱˋʶʽˌΣ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ 
ʅ˔ˇ˂ʺˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶʽˋʹʴʺˋʶʽˌ ˋˍʹ˄ ʃɱʅ ˍʹˌ ˇʽˁʶʾʰˌ ʅ˔ˇ˂ʺˌΦ 
ʂ˂ʶˌ ʰˎˍʷˌ ˇʽ ʵʽʶˊʴʰˋʾʶˌ ˁʰʽ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰˍʰ˒ʰ˄˗ˌ ˋˎ˄ʽˋˍˇˏ˄ ʷ˄ʰ ˉ˂ʷʴ˃ʰ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈΣ ˍˇ ʃɾʅΣ ˍˇ ˇˉˇʾˇ ʽʵˊˏʻʹˁʶ ˍˇ нлмтΣ 
ˍˊˇˉˇˉˇʽʺʻʹˁʶ ˍˇ нлмфΣ ˍˇ нлнл ˁʰʽ ˍˇ нлнмΦ 
ʅˍˇ ʃʰˊʱˊˍʹ˃ʰ ɰ ʵʾʵˇ˄ˍʰʽ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ ʴʽʰ ˍˇ 

ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-2022Σ ˍʰ ˇˉˇʾʰ ʶ˃˒ʰʾ˄ˇˎ˄ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Τ 

ʆˇ ̄́ ˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˁʰˍʰˊ˔ʺ˄ ˋˍʹ˄ ɳ˒ʹ˃ʶˊʾʵʰ ˍʹˌ ɼˎʲʶˊ˄ʺˋʶ˖ˌ όʊɳɼ 
ʾʵˊˎˋʹˌύΦ Ť  ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄ ˍˇˎ MSc in Data Science 
ʶʾ˄ʰʽ ʵʹ˃ˈˋʽʰ ʰ˄ʰˊˍʹ˃ʷ˄ˇ ˋʶ ʰ˄ʰ˂ˎˍʽˁʺ ˃ˇˊ˒ʺ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˍˇˎ ʃɾʅ ˁʰʽ ˋˍʹ˄ 
ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅɳʆ ˍˇˎ ʃɮɼɳɲɹʃʅ-ɲɹʃɮɳΣ ˋˍˇ˄ ʰ˄ˍʾˋˍˇʽ˔ˇ ˔˗ˊˇ ˉˇˎ ˉˊˇʲ˂ʷˉʶˍʰʽ ʴʽʰ ˍʹ˄ 
ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ ʶ˄ ˂ˈʴ˖ ʃɾʅΦ ɳˉʾˋʹˌΣ ʴʾ˄ˇ˄ˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʶˊʽˈʵˇˎ ˍ˖˄ 
ʶɹ ʴˊʰ˒˗˄Σ ʶˁʵʹ˂˗ˋʶʽˌ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˍˇˎ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎ ˁˇʽ˄ˇˏ όinfo-sessionsύΣ ˋˍʽˌ ˇˉˇʾʶˌ 
ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ˍˇˎ ʃɾʅ ʰˎˍˇˏΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˈˋ˖˄ ʰˉʷˁˍʹˋʰ˄ ˍʾˍ˂ˇ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΤ 

ʆˇ ʃɮɼɳɲɹʃʅΣ ʺʵʹ ʰˉˈ ˍʹ˄ ˉˊˈˍʶˊʹ ˃ˇˊ˒ʺ ˍˇˎ όInternational Hellenic Universityύ ʷ˔ʶʽ 
ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˇˊʽˋ˃ʷ˄ˇ ˉˊˇˋ˖ˉʽˁˈ ˍˇ ˇˉˇʾˇ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ˁˏˊʽʰ ˁʰʻʺˁˇ˄ˍʱ 
ˍˇˎ ʷ˔ʶʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˈ˂˖˄ ˍ˖˄ ʃɾʅ ˉˇˎ 
ˉˊˇˋ˒ʷˊʶʽΦ ʆˇ ɱˊʰ˒ʶʾˇ ɲʽʰˋˏ˄ʵʶˋʹˌ ʶʾ˄ʰʽ ʰˎˍˈ ˍˇ ˇˉˇʾˇ ˁʰʽ ʵʽʰʻʷˍʶʽ ˈ˂ʰ ˍʰ ˋ˔ʶˍʽˁʱ ˋˍʰˍʽˋˍʽˁʱ 
ʰˉˇˊˊˈ˒ʹˋʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˋˍʹ˄ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌΣ ˍʰ ˇˉˇʾʰ ˁʰʽ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˋˍʽˌ 
ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍ˖˄ ʃɾʅΦ ʆʰ ʰ˄˖ˍʷˊ˖ ʽˋ˔ˏˇˎ˄ ˁʰʽ ʴʽʰ ˍˇ MSc in Data Science. 

3.2.4 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺΣ ˍʹ ˋˎ˄ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
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ʅˍˇ MSc in Data ScienceΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ ʵʷˁʰ όмлύ ˃ʰʻʺ˃ʰˍʰΦ ʆˇ ˁʱʻʶ 
˃ʱʻʹ˃ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с 9/¢{ ˁʰʽ ˇʽ ʵʽʰ˂ʷ˅ʶʽˌ ˍˇˎˌ ʵʽʰˊˁˇˏ˄ ˍˊʽʱ˄ˍʰ ˗ˊʶˌ ʰ˄ʱ ˃ʱʻʹ˃ʰΦ ʅˎ˄ˇ˂ʽˁʱ 
ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʵʶˁʰˉʷ˄ˍʶ όмрύ ˃ʰʻʺ˃ʰˍʰΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰ ʰˉˇˍʶ˂ʶʾ ˍˇ мсˇ 
ˉˊˇˋ˒ʶˊˈ˃ʶ˄ˇ ˃ʱʻʹ˃ʰ ˁʰʽ ˉʽˋˍ˗˄ʶˍʰʽ ˃ʶ ол ECTS. 
ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏ ˁʰʽ ˉˇʽʰ ʶʽʵʾˁʶˎˋʹˌΦ 
ɾʰʻʺ˃ʰˍʰ ɼˇˊ˃ˇˏ (ˎˉˇ˔ˊʶ˖ˍʽˁʱ) 
ς Programming for Data Science 
ς Data Science for Business: Theory and Practice 
ς Statistical Methods for Data Science 
ς Machine Learning Principles and Concepts 
ς Advanced Database Systems 
ς Timeseries Forecasting 
ς Advanced Machine Learning 
ς Data Mining 
ɾʰʻʺ˃ʰˍʰ ɳʽʵʾˁʶˎˋʹˌ όʶˉʽ˂ˇʴʺˌύ 
ς Natural Language Processing and Text Mining 
ς Information Retrieval 
ς Big Data and Cloud Computing 
ς Knowledge Management in the Web 
ς Multimedia Data Analysis 
ς Exploratory Data Analysis and Visualization 
ς Social Media and Online Community Management 
ς Consulting Project 
ς Dissertation (ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ̀ ˍʰ ʶʽʵʾˁʶˎˋʹˌύ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ κ ʶʽʵʾˁʶˎˋʹˌ κ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ 

ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏ ʶʾ˄ʰʽ уκмт όпт҈ύΣ ʶ˄˗ ˍʰ ʶʽʵʾˁʶˎˋʹˌ ˋˎ˃ˉʾˉˍˇˎ˄ ˃ʶ 
ˍʰ ˃ʰʻʺ˃ʰˍʰ ʶˉʽ˂ˇʴʺˌ ˁʰʽ ˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ фκмт όро҈ύΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˍˇ MSc in Data 
Science ɻ ʶ˄ ʷ˔ʶʽ ˁʰˍʶˎʻˏ˄ˋʶʽˌΦ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ κ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ κ 

˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ʆʰ ˎˉˇ˔ˊʶ˖ˍʽˁʱ ˃ʰʻʺ˃ʰˍʰ ʶʾ˄ʰʽ фκмт όро҈ύ ˃ʰʸʾ ˃ʶ ˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ˁʰʽ ˍʰ ʶ˂ʶˏʻʶˊʹˌ 
ʶˉʽ˂ˇʴʺˌ уκмт όпт҈ύΦ ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ˃ʰʻʺ˃ʰˍʰ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ ˇˏˍʶ ʶʽʵʽˁʶˏˋʶʽˌ-
ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰΦ ʍˋˍˈˋˇΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʶˉʽ˂ʷʴˇˎ˄ н ˃ʰʻʺ˃ʰˍʰ ʶˉʽ˂ˇʴʺˌ όмн ˋˎ˄ˇ˂ʽˁʱ 
˃ˇ˄ʱʵʶˌ 9/¢{ ʰˉˈ ˍʽˌ фл ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌύ ˁʰʽ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏ όол 
˃ˇ˄ʱʵʶˌ 9/¢{ ʰˉˈ ˍʽˌ фл ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌύΣ ʰʻˊˇʽˋˍʽˁʱ ʵʹ˂ʰʵʺ пнκфл Ґ псΣт҈  ˍ˖˄ ˃ˇ˄ʱʵ˖˄Σ 
˃ʷˋ˖ ˍ˖˄ ˇˉˇʾ˖˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˋˍʽʱˋˇˎ˄κʶ˅ʶʽʵʽˁʶˏˋˇˎ˄ ˋʶ ʶˉʽ˃ʷˊˇˎˌ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ  
¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˉˇˋˇˋˍʽʰʾʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇʲʱʻˊˇˎΣ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ 

˃ʰʻʹ˃ʱˍ˖˄ ʴʶ˄ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ  

ʂˉ˖ˌ ʷ˔ʶʽ ʺʵʹ ʰ˄ʰ˒ʶˊʻʶʾΣ ˋʶ ʰˎˍˈ ˍˇ ʃɾʅ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ мл 
ˍˊʽʰ˄ˍʱ˖ˊʰ ˃ʰʻʺ˃ʰˍʰΦ ʆˇ ˁʱʻʶ ˃ʱʻʹ˃ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с 9/¢{Φ ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ оκмс 
ʰˉˇˍʶ˂ˇˏ˄ ˃ʰʻʺ˃ʰˍʰ ˎˉˇʲʱʻˊˇˎ όϤнл҈ ˃ʶ ʰ˄ʰ˒ˇˊʱ ˈ˔ʽ ˋˍʰ ˉˊˇˋ˒ʶˊˈ˃ʶ˄ʰ ˃ʰʻʺ˃ʰˍʰ ʰ˂˂ʱ ˋʶ 
ʰˎˍʱ ˉˇˎ ˉʰˊʰˁˇ˂ˇˎʻʶʾ ʷ˄ʰˌ ˒ˇʽˍʹˍʺˌύ ˁʰʽ ˍʰ тκмс όϤул҈ύ ˃ʰʻʺ˃ʰˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ 
ʰ˂˂ʱ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄Φ 

¶ ʃ˗ˌ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋˍʹˊʾ˖˄Σ ʱ˂˂˖˄ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Τ  

 
50 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇˎˌ ʃʾ˄ʰˁʶˌ моΦм ˁʰʽ моΦнΦ  
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ʁ ˔ˊˈ˄ˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˋʶ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˋʶ ʻʶ˖ˊʹˍʽˁʺ ʵʽʵʰˋˁʰ˂ʾʰ ˁʰˍʱ рл҈ - 70%  
ˁʰʽ ˋʶ ʰˋˁʺˋʶʽˌ ʺ ʶˊʴʰˋˍʺˊʽʰ ˁʰˍʱ рл҈ - ол҈Σ ʰ˄ˍʾˋˍˇʽ˔ʰ ˁʰʽ ˁʰˍʱ ˉʶˊʾˉˍ˖ˋʹΦ ʇˉʶˏʻˎ˄ˇˌ ˁʰʽ 
ʰˊ˃ˈʵʽˇˌ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ʰˎˍʺ ʶʾ˄ʰʽ ˇ ʵʽʵʱˋˁ˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˍˇ 
ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʶˎʻˏ˄ʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ 
ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʾʵʽˇΣ ʷ˔ˇ˄ˍʰˌ ˒ˎˋʽˁʱ ˋʰ˄ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʹ˄ ˏ˂ʹ ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʽˋˍʶʾ ˋˍˇ˄ 
ʁʵʹʴˈ ʅˉˇˎʵ˗˄Φ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ʶˉʽ˂ʶ˔ʻʷ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ 
ˋˍʹ˄ ʰʽ˔˃ʺ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˇˎˌΣ ʹ ʵˇ˃ʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ ˃ʶ ˄ʷʶˌ 
ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ 
ʃˊʰˁˍʽˁʱΣ ʹ ˁˎˊʽˈˍʶˊʹ ˃ʷʻˇʵˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶʾ˄ʰʽ ˇʽ ʵʽʰ˂ʷ˅ʶʽˌ ό˔ˊʺˋʹ ˁˎˊʾ˖ˌ ʵʽʰ˒ʰ˄ʶʽ˗˄ύΦ ʅʶ 

ˁʱˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʶ˅ʱʴˇ˄ˍʰʽ ʵʽʰʵˊʰˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˃ʶ ˔ˊʺˋʹ ˋ˔ʶˍʽˁ˗˄ ˂ˇʴʽˋ˃ʽˁ˗˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʵʽʱ˂ʶ˅ʹˌΦ  ɴˍˋʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʷ˔ˇˎ˄ ʱ˃ʶˋʹ ʶˉʰ˒ʺ ˃ʶ ˍʽˌ 
ˉˊˇˌ ʶ˅ʷˍʰˋʹ ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ ʅʶ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˇ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ 
ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋʽ˗˄ ʺ ˁʰʽ ˉˊˇˈʵ˖˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ 
ʵʽʰʵʽˁʰˋʾʰˌ ʰˉˇˊˊˈ˒ʹˋʹˌ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʶ 
ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʽˌ ˍʶ˂ʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ  
¶ ʃ˗ˌ ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʹ ˏ˂ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˏ˂ʹˌΤ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ 

ʵʽʰʵʽˁʰˋʾʰ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌΣ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

ɼˏˊʽˇ ˋˍˇʽ˔ʶʾˇ ʰˎˍʺˌ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ʶˉʰ˒ʺ ˁʰʽ ʹ ˉ˂ʹˊˇ˒ˈˊʹˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ ɱʽʰ ˍˇ˄ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ 
ʅ˔ˇ˂ʺˌ ˁʰʽ ˇʽ ɲʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ʃɾʅ ʷˊ˔ˇ˄ˍʰʽ ˋʶ ˍʰˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˈ˂ˇˎˌ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ 
˗̀ ˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˎ˄ʷˊʴʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ˄ʰ ʰˉˇ˒ʶˏʴʶˍʰʽ ʹ ˉʽʻʰ˄ʺ ʶˉʽˁʱ˂ˎ˕ʹ ˍʹˌ 
ˏ˂ʹˌΦ  
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌ ˁʰʽ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ 

ˋʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˇ ʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ ʶˉʽˁʰʽˊˇˉˇʽʶʾˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˃ʶ ʶˎʻˏ˄ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ 
ˉˊˇˋ˖ˉʽˁˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˉʱ˄ˍˇˍʶ ˎˉˈ˕ʹ ˍʽˌ ˈˉˇʽʶˌ ˋˎˋˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ 
¶ ɳ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃˈˋˇ ˂ʶʽˍˇˎˊʴʽˁˈ ʶʾ˄ʰʽΤ 

ɲʶ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

3.2.5 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

¶ ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽΣ ˁʰʽ ˋʶ ˉˇʽʰ ʷˁˍʰˋʹΣ ˉˇ˂˂ʰˉ˂ˇʾ όˋʶ ʶʾʵˇˌ ˁʰʽ ˔ˊˈ˄ˇύ ˍˊˈˉˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʃˇʽˇʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΤ 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˈˋˇ ʴˊʰˉˍʺ ʶ˅ʷˍʰˋʹ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΣ 
ˈˋˇ ˁʰʽ ʶˊʴʰˋʾʶˌ-ʰˋˁʺˋʶʽˌ ˁʰʽ ǇǊƻƧŜŎǘǎ ˉˇˎ ʶˁˉˇ˄ˇˏ˄ ˇʽ ˒ˇʽˍʹˍʷˌ ʰˍˇ˃ʽˁʱ ʺ ˇ˃ʰʵʽˁʱ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʱˋˇˎ˄ ˔˖ˊʽˋˍʱ ˁʱʻʶ ˁˇ˃˃ʱˍʽ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ʴʽʰ ˄ʰ ˂ʱʲˇˎ˄ ˉˊˇʲʽʲʱˋʽ˃ˇ ʲʰʻ˃ˈΦ ʅˍˇ ʲʰʻ˃ˈ ˉˇˎ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ 
ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˁˇʽ˄ʱ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˁʰʽ ˎˉˈˁʶʽˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ˃ˈ˄ˇ 
˃ʶˍʱ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʃɱʅΦ ɳʾ˄ʰʽ ˋˎ˄ʶˉ˗ˌ ʵʹ˃ˈˋʽʰ ʰ˄ʰˊˍʹ˃ʷ˄ʹ ˁʰʽ ʶ˂ʶˏʻʶˊʰ ˉˊˇˋʲʱˋʽ˃ʹΦ 
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ʶˊʴʰˋʾʶˌΣ ʰˎˍʷˌ ʰ˄ʰˍʾʻʶ˄ˍʰʽ ˃ʷˋ˖ ˍˇˎ e-learn ʷˍˋʽ ˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ 

ˍʺˊʹˋʹ ˍ˖˄ ˉˊˇʻʶˋ˃ʽ˗˄Σ ʹ ʾˋʹ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʻʹʴʹˍʺ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎ ˒ˇʽˍʹˍʷˌ 
ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰΦ  
ʁʽ ˒ˇʽˍʹˍʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋ˒ʶˏʴˇˎ˄ ˋˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ 

ˋˉˇˎʵ˗˄ ˁʰʽ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ʻʷ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˍˇˎˌ ʰ˒ˇˊˇˏ˄ ˁʰʽ ˋˍʰ ˇˉˇʾʰ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʵʶ˄ ʷˍˎ˔ʰ˄ 
ʾˋʹˌ ʺ ʵʾˁʰʽʹˌ ˃ʶˍʰ˔ʶʾˊʽˋʹˌΦ ɳˉʽˉ˂ʷˇ˄Σ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˎˉˇʲˇ˂ʺˌ ʰʾˍʹˋʹˌ 
ʰ˄ʰʲʰʻ˃ˇ˂ˈʴʹˋʹˌ ʴˊʰˉˍˇˏ ʶ˅ʶˍʱˋʶ˖˄ ʺ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ ˉʰˊʷ˔ʶˍʰʽ ˋʶ 
ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ  
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ʆʷ˂ˇˌΣ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ ˋˍˇˎˌ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌΣ ˈˍʰ˄ ʷ˔ˇˎ˄ ˇˊʽˋʻʶʾΣ ˇʽ 
ˇˉˇʾˇʽ ʵʽʶ˄ʶˊʴˇˏ˄ ˍʰˁˍʽˁʱ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ʵʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ˍˇˎˌ 
ɼˇˋ˃ʺˍˇˊʶˌ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ʻʷˍˇˎ˄ ˎˉˈ˕ʹ ˍʹˌ ʵʽˇʾˁʹˋʹˌ ˍʰ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ʰˉʰˋ˔ˇ˂ˇˏ˄ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌΦ  

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ʰˎˍʺΤ 

ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʃɱʅ ˁʰʽ ˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ ʃɾʅΦ ɮˎˍʺ 
ˋˎ˄ʾˋˍʰˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ʷʴˁˊʽˋʹ ˍ˖˄ ˍʶ˂ʽˁ˗˄ ʲʰʻ˃˗˄ ʰˊ˔ʽˁʱ ʰˉˈ ˍˇ˄ ʵʽʶˎʻˎ˄ˍʺ ˍˇˎ ʃɾʅ ˁʰʽ ˋˍʹ 
ˋˎ˄ʷ˔ʶʽʰ ʰˉˈ ˍʹ˄ ʃɱʅΦ ʅˁˇˉˈˌ ʶʾ˄ʰʽ ʹ ʰ˄ʰ˂ˎˍʽˁʺ ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ ʶ˃ˉʶʽˊʽˁ˗˄ ˁʰˍʰ˄ˇ˃˗˄ ˍ˖˄ 
ʲʰʻ˃ˇ˂ˇʴʽ˗˄ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˍˇ ˁʰˍʱ ˉˈˋˇ ˍʰ ˉˇˋˇˋˍʱ ʰˉˇˍˎ˔ʾʰˌΣ ʶˉʽˍˎ˔ʾʰˌ ˁʰʽ 
ʰˊʽˋˍʶʾʰˌ ʶʾ˄ʰʽ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ˁʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʅʶ 
ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʶ˄ˍˇˉʽˋˍʶʾ ʰˋˍˇ˔ʾʰΣ ʰ˄ʰʸʹˍˇˏ˄ˍʰʽ ˍʰ ʰʾˍʽʰ ʰˎˍʺˌ ˁʰʽ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ 
ʵʽʵʱˋˁˇ˄ˍʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˇʽ ˍˊʷ˔ˇˎˋʶˌ ʵʽʰˉʽˋˍ˖˃ʷ˄ʶˌ ʰˋˍˇ˔ʾʶˌ ˁʰʽ ʰˉˇ˒ʶˏʴˇ˄ˍʰʽ ˋˍˇ 
˃ʷ˂˂ˇ˄Φ ʁʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʷˍʰˋʹˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˋʶ 
ʶˍʺˋʽʰ ʲʱˋʹ ˁʰʽ ˃ʷˋ˖ ʰˎˍ˗˄Φ  

¶ ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʰˁˇ˂ˇˎʻʶʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΣ ˈˉ˖ˌ ˍʹ˄ 
ʲʰʻ˃ˇ˂ˇʴʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ 
ʶ˃ˉʾˉˍˇˎ˄ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍ˖˄ ʵʽˉ˂˖˃ʰˍʽˁ˗˄ h ˉˈ ˍˇˎˌ ʰ˄ˍʾˋˍˇʽ˔ˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌΦ  
ɶ ʶ˅ʷˍʰˋʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˋˍʹˊʾʸʶˍʰʽ ˍˈˋˇ ˋˍʹ˄ ʶˉʽˍˎ˔ʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ ʶ˄˗ˉʽˇ˄ 

ʶˉʽˍˊˇˉʺˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ʴˊʰˉˍˇˏ ˁʶʽ˃ʷ˄ˇˎΦ ʃˊʽ˄ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ ʶˊʴʰˋʾʰˌ 
ʴʾ˄ʶˍʰʽ ʷ˂ʶʴ˔ˇˌ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˊˇˎˋ˃ʱˍ˖˄ ˂ˇʴˇˁ˂ˇˉʺˌΣ ʰˉˈ ˍʹ˄ 
ʴˊʰ˃˃ʰˍʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ ɳˉʽˉˊˈˋʻʶˍʰ ˁʰʻΩ ˈ˂ʹ ˍʹ˄ ˉʶˊʾˇʵˇ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ˇʽ 
˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʻʶˋ˃ʾʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ˎˉˇʲʱ˂ˇˎ˄ ʶ˄ʵʽʱ˃ʶˋʶˌ ʶˁʻʷˋʶʽˌ ˉˊˇˈʵˇˎ 
˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˇˊʻʺ ˉˇˊʶʾʰ ˍˇˎˌΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΤ 

ɶ ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰ ʴˊʱ˒ʶˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΣ ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ 
ˉˊˈˍˎˉˇ ʷʴʴˊʰ˒ˇΣ ˉˇˎ ˋˁˇˉˈ ʷ˔ʶʽ ˄ʰ ʲˇʹʻʺˋʶʽ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˋˍʹ˄ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌ ˁʰʽ 
ˍˇˎˌ ʰ˅ʽˇ˂ˇʴʹˍʷˌ ˋˍʹ˄ ʲʰʻ˃ˇ˂ˈʴʹˋʺ ˍʹˌΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Σ ˈ˂ʰ ˍʰ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍˈˋˇ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʶʴˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ 
ʃɱʅ ˁʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ˋ˔ˇ˂ʺˌΦ 

3.2.6 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ʁʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ MSc in Data Science ʶʾ˄ʰʽ ˍʰ ʵʾʵʰˁˍˊʰΣ ˇ ˍʰˁˍʽˁˈˌ 
ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ˁʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ɲʹ˃ˇˋʾ˖˄ ɳˉʶ˄ʵˏˋʶ˖˄ όʃɲɳύΦ 

¶ ʃ˗ˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ  

ɶ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˉˊ˖ˍʾˋˍ˖ˌ ˃ʶ ˍʹ˄ ˇˊʻˇ˂ˇʴʽˁʺ ʵʽʰ˔ʶʾˊʽˋʹ 
ˍ˖˄ ˉʹʴ˗˄ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˉˇˎ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄Φ ɳˉʽˉˊˈˋʻʶˍʰΣ ʹ ˉˊˇˋʷʴʴʽˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ 
ˋˎ˄ʶˊʴʶʽ˗˄ ˃ʶ ʱ˂˂ʰ ʃɾʅ ˋˍˇ ˔˗ˊˇ ˍʹˌ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʽ˗˄ ˍʹˌ ʅɳʆ ʷ˔ʶʽ ˖ˌ 
ʰˉ̌ˍʷ˂ʶˋ˃ʰ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍˇˎ ˁˈˋˍˇˎˌ ˁʰʽ ˍʹ ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ʲʽ˖ˋʽ˃ˈˍʹˍʰˌ ˍˇˎ ʃɾʅΦ ɴˍˋʽΣ 
ˁʰ˂ˏˉˍˇ˄ˍʰʽ ˉ˂ʺˊ˖ˌ ˍʰ ʷ˅ˇʵʰ ˍˇˎ ʰˉˈ ˍʰ ˎ˒ʽˋˍʱ˃ʶ˄ʰ ʷˋˇʵʰ ʰˉˈ ʵʾʵʰˁˍˊʰΦ 

¶ ʃ˗ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˉˈˊˇʽ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ˉʰˊˇ˔ʺ ˎˉˇˍˊˇ˒ʽ˗˄ ό˃ʶ ˍʹ ˃ˇˊ˒ʺ ʰˉʰ˂˂ʰʴʺˌ ʵʽʵʱˁˍˊ˖˄ύΣ ˇʽ ˉˈˊˇʽ ˍ˖˄ ʃɾʅ 
ˁʰ˂ˏˉˍˇˎ˄ ˍˇ ˁˈˋˍˇˌ ˍʹˌ ˉʰˊˇ˔ʺˌ ˃ʶʴʱ˂ˇˎ ˃ʷˊˇˎˌ ˍʹˌ ʰˉʰˊʰʾˍʹˍʹˌ ʵʽˇʽˁʹˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ˍʹˌ 
ʅɳʆ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ ˁʰʻʹʴʹˍ˗˄Φ 

3.2.7 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ51 

 
51 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇ˄ ʃʾ˄ʰˁʰ пΦ  
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¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ 

ʁʽ h̔ˍʺˋʶʽˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ о-˃ʶ˂ʺ ʶˉʽˍˊˇˉʺ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ɱʶ˄ʽˁʺ 
ʅˎ˄ʷ˂ʶˎˋʹ ˍʹˌ ʅɳʆ ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ʰʾˍʹˋʺˌ ˍˇˎ ˋʶ 
ˋˏ˄ˍˇ˃ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɶ ʰˊ˃ˈʵʽʰ ʶˉʽˍˊˇˉʺ ʶ˂ʷʴ˔ʶʽ ˍʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˁʰʽ ˋˎ˄ˍʱˋˋʶʽ ˍʹ ˂ʾˋˍʰ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍˇʾ ˃ʶ ʰʽˍʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˈˍʰˋʺˌ ˍʹˌΦ ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ 
ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ʹ ʃɱʅ ʶʴˁˊʾ˄ʶʽ ˍʹ ˂ʾˋˍʰ ˃ʶ ˍˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˉˇˎ ʷʴʽ˄ʰ˄ ʵʶˁˍˇʾ ʴʽʰ ʶʴʴˊʰ˒ʺ 
ˁʰʽ ʰ˄ʰˊˍʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅ˔ˇ˂ʺˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄ ʵʶ˄ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽΣ ʰ˂˂ʱ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ 
ʰʽˍˇˏ˄ˍʰΦ 

¶ ɾʶ ˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌΤ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʊɳɼ ʾʵˊˎˋʹˌ ˍˇˎ ʃɾʅΣ ʵʶˁˍˇʾ ʴʾ˄ˇ˄ˍʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˇʽ ˇˉˇʾˇʽ 
ˁʰ˂ˏˉˍˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΥ 

ς ʅ˔ʶˍʽˁˈ ˉˍˎ˔ʾˇ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅΦ 
ς ɰʰʻ˃ˈ ʃˍˎ˔ʾˇˎ όˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ʰˉˈ ˍˇ ˇˉˇʾˇ ˉˊˇʷˊ˔ʶˍʰʽ ˇ 
ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇˌύΦ 

ς ɮ˄ʰ˂ˎˍʽˁʺ ɰʰʻ˃ˇ˂ˇʴʾʰΦ 
ς ʅˎˋˍʰˍʽˁʷˌ ɳˉʽˋˍˇ˂ʷˌΦ 
ς ʃˇ˂ˏ ˁʰ˂ʺ ɹ ˄˗ˋʹ ɮʴʴ˂ʽˁ˗˄Φ 
ς ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˃ˉʶʽˊʾʰΦ 
ς ʃʽʻʰ˄ʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰΦ 

ʆʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ʰˉˇʵˇ˔ʺ ʰʽˍʺˋʶ˖˄ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʽˌ 
ʰˁʰʵʹ˃ʰʿˁʷˌ ˍˇˎˌ ʶˉʽʵˈˋʶʽˌ ˋˍˇ ˉˊ˗ˍˇ ˉˍˎ˔ʾˇΦ ɳˉʽ˂ʷʴˇ˄ˍʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ˃ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ˉˊ˗ˍˇˎ 
ˉˍˎ˔ʾˇˎ ˁʰʽ ˃ʶ ˋˎ˄ʱ˒ʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˄ ˄ʰ 
ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄Φ 
ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ʹ ˉˇ˂ˏ ˁʰ˂ʺ ʴ˄˗ˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ˁʰʽ ˃ʹ ʶ˂ʰˋˍʽˁˈ 

ˁˊʽˍʺˊʽˇΦ ʆʷ˂ˇˌΣ ʹ ˁʰˍʱʻʶˋʹ ˁʰʽ ˇ ʷ˂ʶʴ˔ˇˌ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁ˗˄ ʴʽʰ ˍʹ˄ ʶ˅ʷˍʰˋʹ 
ˍ˖˄ ʰʽˍʺˋʶ˖˄ όʰ˄ʰ˂ˎˍʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰΣ ʵˏˇ ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌ ˁˍ˂Φύ ʰˉˇˍʶ˂ˇˏ˄ ʶˉʾˋʹˌ 
ʰ˄ʶ˂ʰˋˍʽˁˈ ˁˊʽˍʺˊʽˇΦ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˉˇʵˇ˔ʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄;52  

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

57% 55.8% 60% 59% 78% 

 

ʆʰ ˉˇˋˇˋˍʱ ʰˉˇʵˇ˔ʺˌ ˒ˇʽˍʹˍ˗˄ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ʶˉˈ˃ʶ˄ˇ ˉʾ˄ʰˁʰ ˁʰʽ 
ʰ˒ˇˊˇˏ˄ ˍˇ ˍˊʷ˔ˇ˄ ʷˍˇˌ ˁʰʽ ˃ˈ˄ˇ˄ ʵˏˇ ʰˁʰʵʹ˃ʰʿˁʱ ʷˍʹ ˉʾˋ˖Σ ʵʽˈˍʽ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ˄ʷˇ ʃɾʅΥ 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰΣ ˍʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɼʱʻʶ ʷˍˇˌΣ ʹ ˉˊˇˁʺˊˎ˅ʹ ˍˇˎ ʃɾʅ ˃ʶ ˍʰ ʰ˄ʰ˂ˎˍʽˁʱ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʰˊˍʱˍʰʽ ˋˍʹ˄ ˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅ ˁʰʽ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˋʶ ˈ˂ʰ ˍʰ ɮɳɹ ˍʹˌ ˔˗ˊʰˌ ˁʰʻ˗ˌ 
ˁʰʽ ˋʶ ˋ˔ʶˍʽˁʷˌ ʽˋˍˇˋʶ˂ʾʵʶˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˁʰʽ ˋˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʰˉˇˋˍˇ˂ʷˌ ˍ˖˄ 
˔˖ˊ˗˄ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˃ʶ ʶʽˋˊˇʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ ʆʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ 
ʶʽˋʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʶˉˇ˃ʷ˄˖ˌ ʴ˄˖ˋˍʱ ˁʰʽ ˉˊˇˋʲʱˋʽ˃ʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌΦ  

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʰˉˈ ˍˇ 
ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ ʶʽˋʺʴʹˋʹ ˍʹˌ ʶˉʽˍˊˇˉʺˌ ʶˉʽ˂ˇʴʺˌ ʴʾ˄ʶˍʰʽ ʵʶˁˍʺ ʺ ʰˉˇˊˊʾˉˍʶˍʰʽΣ ˁʰˍʱ ˉʶˊʾˉˍ˖ˋʹ 

 
52 ɶ ʶˊ˗ˍʹˋʹ ʰˎˍʺ ˃ˉˇˊʶʾ ˄ʰ ʰˉʰ˄ˍʹʻʶʾ ˃ʶ ʲʱˋʹ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗ˋʰˍʶ ˋˍˇ˄ ʃʾ˄ʰˁʰ пΦ 



 

ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ  ȷəŬŭ. ȰŰɞɡɠ 2019-2020                      

 

82 

ʰʾˍʹˋʹˌΣ ʰˉˈ ʃɱʅ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ʰ˒ˇˏ ʰˎˍʺ ʶ˂ʷʴ˔ʶʽ ʶ˄ʵʶ˂ʶ˔˗ˌ ʰˉˈ ˍʰ ˃ʷ˂ʹ ˍʹˌ ʃɱʅ ˁʰʽ ˍˇˎˌ 
ɲʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ʃɾʅΦ ʆʷ˂ˇˌΣ ʶʱ˄ ˁʱˉˇʽˇˌ ˎˉˇ˕ʺ˒ʽˇˌ ʷ˔ʶʽ ʰ˄ˍʽˊˊʺˋʶʽˌ ʶˉʾ ˍˇˎ ʰˉˇˍʶ˂ʷˋ˃ʰˍˇˌ ˍʹ 
ʰʾˍʹˋʹˌ ʶʽˋʵˇ˔ʺˌΣ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʷ˄ˋˍʰˋʹˌ ʷ˄ʰ˄ˍʽ ˍʹˌ ʃɱʅΦ 

3.2.8 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΤ ʅʶ ˉˇʽˇ ˉˇˋˇˋˍˈ Τ 

ʅˍˇ MSc in Data ScienceΣ ˎˉʱˊ˔ʶʽ ˃ʶʴʱ˂ˇˌ ʰˊʽʻ˃ˈˌ ʶ˅˖ˍʶˊʽˁ˗˄ ɼʰʻʹʴʹˍ˗˄ ˁʰʽ ɲʽʵʰˋˁˈ˄ˍ˖˄Σ 
ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ˁʱˉˇʽˇʽ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΦ ɮˎˍˈ ʵʽʶˎˁˇ˂ˏ˄ʶˍʰʽ ʰˉˈ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˉˊˈˁʶʽˍʰʽ ʴʽʰ 
ʰʴʴ˂ˈ˒˖˄ˇ ʃɾʅΦ ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌΣ ˍˇ ˉˇˋˇˋˍˈ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈ 
ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ л҈ ʷ˖ˌ ˁʰʽ ол҈Φ  

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ h ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ όʰˉˈ˂ˎˍˇˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύΤ 

ɳˁ ˍ˖˄ ʲʰˋʽˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ MSc in Data Science ʶʾ˄ʰʽ ʹ ˉˊˇˋʷ˂ˁˎˋʹ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ 
ɮ˄ˍʾˋˍˇʽ˔ʰ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˔ˊˇ˄ʽʱΦ 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

3 (8,33%) 0 (0%) 3 (11,1%) 1 (4,3%) 1 (6,8%) 

 

¶ ʃˈˋʰ ˁʰʽ ˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ όˁʰʽύ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

ɮˉˈ ʽʵˊˏˋʶ˖ˌ ˍˇˎ ɲʽʶʻ˄ˇˏˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍʹˌ ɳ˂˂ʱʵˇˌ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍˇˎ ʃɮɼɳɲɹʃʅΣ ˈ˂ʰ 
ˍʰ ˃ʰʻʺ˃ʰˍʰ ˋˍʹ˄ ʅɳʆ ʵʽʵʱˋˁˇ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋˍʰ ɮʴʴ˂ʽˁʱΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʇˉʱˊ˔ʶʽ ʰ˄ʶˉʾˋʹ˃ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰʽ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˃ʷˋ˖ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʰʻʹ˃ʱˍ˖˄ ˍ˖˄ ʃɾʅ ʰˉˈ ɼʰʻʹʴʹˍʷˌ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄ ʰ˂˂ʱ ˁʰʽ ˁˇʽ˄ʷˌ ˋˎ˃˃ʶˍˇ˔ʷˌ 
ˋʶ ɳˎˊ˖ˉʰʿˁʱ ɳˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰΦ  

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽʶˌΤ 

ɾʶ ʵʶʵˇ˃ʷ˄ˇ ˍˇ˄ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈ ˍˇˎ ɲʽʶʻ˄ˇˏˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍʹˌ ɳ˂˂ʱʵˇˌ ˉˊˇˌ ˍʹ˄ 
ʵʽʵʰˁˍʽˁʺ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁʺ ʰˊʽˋˍʶʾʰΣ ʰˉˇˍʶ˂ʶʾ ʵʽʱˁˊʽˋʹ ʹ ʵʹ˃ˇˋʾʶˎˋʹ ʱˊʻˊ˖˄ ˋʶ ʵʽʶʻ˄ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰΣ ˍʰ ˇˉˇʾʰ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˍ˖˄ 
˒ˇ̔ˍʹˍ˗˄ ʺ ʶˊʴʰˋʾʶˌ ˋˍʰ ˉ˂ʰʾˋʽʰ ʵʽʵʰˋˁˈ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʆʶˁ˃ʺˊʽʰ ʰˎˍ˗˄ ʹ ʰ˄ʱˊˍʹˋʺ ˍˇˎˌ 
ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅɳʆΦ 
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оΦнΦ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄53 

3.2.1 ʆʾˍ˂ˇˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ζʅˎˋˍʺ˃ʰˍʰ ʆʶ˔˄ˇ˂ˇʴʽ˗˄ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʽ˗˄η όζInformation and 
Communication Technologies (ICTύηύΦ 

3.2.2 ʆ˃ʺ˃ʰˍʰ ˁʰʽ ɹʵˊˏ˃ʰˍʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ54 

ʆˇ ʶ˄ ˂ˈʴ˖ ʃɾʅ ˉˇˎ ˉˊˇˋ˒ʷˊʶˍʰʽ ʰˉˈ ˍˇ ˍ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ʵʶ˄ ʶʾ˄ʰʽ ˇˏˍʶ 
ʵʽʰˍ˃ʹ˃ʰˍʽˁˈ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʵʽʽʵˊˎ˃ʰˍʽˁˈ 

3.2.3 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ  ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ʁʽ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ˄ ˁˏˊʽˇ ˃ʹ˔ʰ˄ʽˋ˃ˈ 
ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ MSc in ICT ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˉˇˎ ʷ˔ˇˎ˄ ˍʶʻʶʾΦ ɳˉʽˉ˂ʷˇ˄Σ ˃ʷˋ˖ ˍʹˌ 
ʾʵʽʰˌ ʵʽʰʵʽˁʰˋʾʰˌ ʵʽʶˊʶˎ˄ʱˍʰʽ ˁʰʽ ʹ ʰ˄ˍʰˉˈˁˊʽˋʹ ˋˍʹ˄ ˁˇʽ˄˖˄ʾʰ ʶ˄ ʴʷ˄ʶʽΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɳʾ˄ʰʽ ˉˊˇ˒ʰ˄ʷˌ ˈˍʽ ˋʶ ˁʱʻʶ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΣ ˇ ˁˏˊʽˇˌ ˁˊʽˍʺˌ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˇ 
ʵʽʵʰˋˁˈ˃ʶ˄ˇˌΦ ʅʶ ʰˎˍʺ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽ ˇʽ ˁˏˊʽˇʽ ˁˊʽˍʷˌΣ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ 
ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ ˃ʷˋ˖ ˇˊʴʰ˄˖˃ʷ˄˖˄ ʵʽʰʵʽˁʰˋʽ˗˄Σ 
ˈˉ˖ˌΥ  

¶ ʆʰˁˍʽˁʷˌ ˋˎʸʹˍʺˋʶʽˌ ˃ʶ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌ όʻʶˋ˃ˈˌ ˋˎ˄ʱ˄ˍʹˋʹˌ ˃ʶ {ǘǳŘŜƴǘ 

Representatives)Σ ˈˍʰ˄ ʷ˔ˇˎ˄ ˇˊʽˋʻʶʾΣ h ˂˂ʱ ˁʰʽ ˍˇˎˌ ʾʵʽˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ  

¶ ɮ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˁʱʻʶ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ 

ʶ˅ʰ˃ʺ˄ˇˎΦ 

ʁʽ ˒ˇʽˍʹˍʷˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ ˁʰʽ ʶˁ˒ʷˊˇˎ˄ ʱˉˇ˕ʹ ʴʽʰ ˍˇ ʃɾʅΣ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˍˇˎˌ 

ʵʽʵʱˋˁˇ˄ˍʶˌΣ ˃ʷˋ˖ ʵˇ˃ʹ˃ʷ˄˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Φ ʆʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

˃ʰʻʹ˃ʱˍ˖˄ όζCourse Evaluation Formsηύ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰ˄˗˄ˎ˃ʰ ʴʽʰ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˋʶ 

ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ 

¶ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʶ˅ˈʵˇˎ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰˍʱ ˍˇ ˍʷ˂ˇˌ ˍ˖˄ 

ˋˉˇˎʵ˗˄ ˍˇˎˌΣ ˁΦʰΦ  

ʃʰˊˇ˃ˇʾ˖ˌ ˃ʶ ˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˉʶˊʾˉˍ˖ˋʹΣ ˍˇ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ɳ˅ˈʵˇˎ όζExit 

Questionnaireηύ ˋˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ʶˍʹˋʾ˖ˌ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ʹʻ˗ˊʰ ʶˊ˖ˍʺˋʶ˖˄ ˋ˔ʶˍʽˁʱ 

˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄Σ ʰ˂˂ʱ ˁʰʽ ʴʶ˄ʽˁ˗ˌ ˃ʶ ˍʹ ˃ʰʻʹˋʽʰˁʺ ˍˇˎˌ ʶ˃ˉʶʽˊʾʰ ˁʰʽ ˍˇ ʾʵˊˎ˃ʰ 

ʴʶ˄ʽˁˈˍʶˊʰΦ 

ɮˉˈ ˍʹ˄ ˉ˂ʶˎˊʱ ˍˇˎ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂˂ʶʽ ɲʶ˂ˍʾʰ ʃʶˊʽʴˊʰ˒ʺˌ 
ɾʰʻʺ˃ʰˍˇˌ όζ/ƻǳǊǎŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ CƻǊƳǎηύ ˁʰʽ ɮˍˇ˃ʽˁʱ ɮˉˇʴˊʰ˒ʽˁʱ ɲʶ˂ˍʾʰ όζ¢ŜŀŎƘƛƴƎ {ǘŀŦŦ 5ŀǘŀ 
CƻǊƳǎηύΦ  
ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʃɾʅ  ˃ʷˋ˖ ʵʽʰʵʽˁʰˋʽ˗˄ ˍʰˁˍʽˁʺˌ ˁʰʽ ˉʶˊʽˇʵʽˁʺˌ όпʶˍˇˏˌύ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ 

ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˃ʶ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˁˊʽˍʺˊʽʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʶˍʺˋʽʰ 
ʰ˅ʽˇ˂ˈʴʹˋʹΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˇˉˇʾʰˌ  ˁʱʻʶ ʅ˔ˇ˂ʺ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˎˉˇʲʱ˂ʶʽ ˍʹ˄ ɳˍʺˋʽʰ ɳˋ˖ˍʶˊʽˁʺ 

 
53 ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˋˍˇ ʆ˃ʺ˃ʰ ˂ʶʽˍˇˎˊʴˇˏ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ ʹ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉˊʷˉʶʽ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ʴʽʰ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ʃɾʅΦ  
54 ʅˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ˈ˄ˇ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ ɲʽʰˍ˃ʹ˃ʰˍʽˁˇˏ ʺ ɲʽʽʵˊˎ˃ʰˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 
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ɴˁʻʶˋʺ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ɮˉˇʴˊʰ˒ʽˁˈ ɲʶ˂ˍʾˇ ʅ˔ˇ˂ʺˌΣ ʲʱˋʶʽ ʃˊˈˍˎˉ˖˄ ʅ˔ʹ˃ʱˍ˖˄ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ 
ʵʽʰʻʷˋʽ˃ʰ ˋˍˇ ʃ˂ʹˊˇ˒ˇˊʽʰˁˈ ʅˏˋˍʹ˃ʰ ɲʽʰˋ˒ʱ˂ʽˋʹˌ ʃˇʽˈˍʹˍʰˌΦ  
ʆʷ˂ˇˌΣ ʹ ʶ˅˖ˍʶˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ʰˉˈ ɳˉʽˍˊˇˉʺ ɮ˄ʶ˅ʱˊˍʹˍ˖˄ ɳ˅˖ˍʶˊʽˁ˗˄ ɳ˃ˉʶʽˊˇʴ˄˖˃ˈ˄˖˄Σ ʹ 

ˇˉˇʾʰ ˋˎ˄ˍʱˋˋʶʽ ˁʰʽ ˋ˔ʶˍʽˁʺ ʷˁʻʶˋʹ ʰˉˇˍʶ˂ʶʾ ˍˇ ˍʶ˂ʶˎˍʰʾˇ ˋˍʱʵʽˇ ʵʽʰʵʽˁʰˋʽ˗˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ 
ɼʰˍˈˉʽ˄Σ ʹ ʅ˔ˇ˂ʺ ʶ˄ˍˇˉʾʸʶʽ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˋˍʽˌ ˇˉˇʾʶˌ ʹ ɳˉʽˍˊˇˉʺ ʶˉʶˋʺ˃ʰ˄ʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ʺ ˋʹ˃ʶʾʰ 
ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˁʰˍʰˊˍʾʸʶʽ ʅ˔ʷʵʽˇ ɲˊʱˋʹˌΣ ˍˇ ˇˉˇʾˇ ˎˉˇʲʱ˂˂ʶˍʰʽ ˋˍʹ ɲʽˇʽˁˇˏˋʰ ɳˉʽˍˊˇˉʺ ˉˊˇˌ 
ʷʴˁˊʽˋʹΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ˉˇˎ ˋʹ˃ʶʽ˗ʻʹˁʰ˄Φ  
ʅˍʹ˄ ʶˍʺˋʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʃɾʅΣ ʰˎˍˇ˄ˇʺˍ˖ˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ 

ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ ˍʰ ˇˉˇʾʰ ʶ˂ʷʴ˔ˇ˄ˍʰʽ ˁʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ 
ʵʽʰʵʽˁʰˋʾʰˌ ˎˉˇʲˇ˂ʺˌ ɲʶ˂ˍʾ˖˄ ʃʶˊʽʴˊʰ˒ʺˌ ɾʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ʹ ˇˉˇʾʰ 
˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ˁʱʻʶ ʶ˅ʱ˃ʹ˄ˇΦ ʆʰ ʶ˄ ˂ˈʴ˖ ɲʶ˂ˍʾʰ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ʵˏˇ ˃ʷˊʹΥ ˋˍˇ ζɾʷˊˇˌ ɮ-
ʃʶˊʽʴˊʰ˒ʺηΣ ˍˇ ˇˉˇʾˇ ʰˁˇ˂ˇˎʻʶʾ ˍˇ ʃˊˈˍˎˉˇ ʅ˔ʺ˃ʰ ˍˇˎ ʃʶˊʽʴˊʱ˃˃ʰˍˇˌ ɾʰʻʺ˃ʰˍˇˌ ˉˇˎ ʷ˔ʶʽ 
ʶˁʵˇʻʶʾ ʰˉˈ ˍʹ˄ ɮɲɹʃΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰ όˉΦ˔Φ ˃ʰʻʹˋʽʰˁʱ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˃ʷʻˇʵˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˒ˈˊˍˇˌ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ʶˉʾˉʶʵˇ ˋˍˇ ɳʻ˄ʽˁˈ 
ʃ˂ʰʾˋʽˇ ʃˊˇˋˈ˄ˍ˖˄ ˁˍ˂Φύ ˁʰʽ ˋˍˇ ζɾʷˊˇˌ ɰ-ɮˉˇˍʾ˃ʹˋʹ ɾʰʻʺ˃ʰˍˇˌηΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 
ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʸʹˍʶʾˍʰʽ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋˇˎ˄ ʻʷ˃ʰˍʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ όˉΦ˔Φ ˍˎ˔ˈ˄ ʶˉʽˁʰ˂ˏ˕ʶʽˌ ˏ˂ʹˌΣ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁˍ˂ΦύΦ ɳˉʽˉ˂ʷˇ˄Σ ˇʽ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʰˍʰʴˊʱ˕ˇˎ˄ ˉˊˇˍʱˋʶʽˌ ˁʰʽ ˉʰˊʰˍʹˊʺˋʶʽˌΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˔ˊʺˋʽ˃ʶˌ ˋʶ 
ˋ˔ʷˋʹ ˃ʶ ˍˇ ˃ʱʻʹ˃ʱ ˍˇˎˌΦ  
ʆʷ˂ˇˌΣ ˍʰ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ɮˉˇˍʾ˃ʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰΣ 

˗ˋˍʶ ˇʽ ʁɾɳɮ ˁʰʽ ɳʁɮ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ʰ˄ˍʽˋˍˇʾ˔˖ˌ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ 
ʶˎˁʰʽˊʾʰ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄Σ ˈˋˇ ˁʰʽ ˋʶ 
ʶˉʾˉʶʵˇ ʅ˔ˇ˂˗˄Σ ˁʰʽ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˍˎ˔ˈ˄ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˔ˊʺʸˇˎ˄ ʲʶ˂ˍʾ˖ˋʹˌ ˁʰʽ ˄ʰ ˂ʱʲˇˎ˄ ˍʽˌ 
ʰˉʰˊʰʾˍʹˍʶˌ ʲʶ˂ˍʽ˖ˍʽˁʷˌ ʵˊʱˋʶʽˌΣ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄Σ ʶʾˍʶ ˋʶ ʶˉʾˉʶʵˇ 
ʅ˔ˇ˂ʺˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶʽˋʹʴʺˋʶʽˌ ˋˍʹ˄ ʃɱʅ ˍʹˌ ˇʽˁʶʾʰˌ ʅ˔ˇ˂ʺˌΦ 
ʂ˂ʶˌ ʰˎˍʷˌ ˇʽ ʵʽʶˊʴʰˋʾʶˌ ˁʰʽ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰˍʰ˒ʰ˄˗ˌ ˋˎ˄ʽˋˍˇˏ˄ ʷ˄ʰ ˉ˂ʷʴ˃ʰ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈΣ ˍˇ ʃɾʅΣ ˍˇ ˇˉˇʾˇ ʽʵˊˏʻʹˁʶ ˍˇ нл09, 
ˍˊˇˉˇˉˇʽʺʻʹˁʶ ˍˇ нлмрΣ ˍˇ нлмсΣ ˍˇ 2017 ˁ ʰʽ ˍˇ нлнлΦ 
ʅˍˇ ʃʰˊʱˊˍʹ˃ʰ ɰ ʵʾʵˇ˄ˍʰʽ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ ʴʽʰ ˍˇ 

ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-2022Σ ˍʰ ˇˉˇʾʰ ʶ˃˒ʰʾ˄ˇˎ˄ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Τ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˁʰˍʰˊ˔ʺ˄ ˋˍʹ˄ ɳ˒ʹ˃ʶˊʾʵʰ ˍʹˌ ɼˎʲʶˊ˄ʺˋʶ˖ˌ όʊɳɼ 
ʾʵˊˎˋʹˌύΦ Ť  ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˉˇˎʵ˗˄ ˍˇˎ MSc in ICT ʶʾ˄ʰʽ 
ʵʹ˃ˈˋʽʰ ʰ˄ʰˊˍʹ˃ʷ˄ˇ ˋʶ ʰ˄ʰ˂ˎˍʽˁʺ ˃ˇˊ˒ʺ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˍˇˎ ʃɾʅ ˁʰʽ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ 
ʅɳʆ ˍˇˎ ʃɮɼɳɲɹʃʅ-ɲɹʃɮɳΣ ˋˍˇ˄ ʰ˄ˍʾˋˍˇʽ˔ˇ ˔˗ˊˇ ˉˇˎ ˉˊˇʲ˂ʷˉʶˍʰʽ ʴʽʰ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ ʶ˄ ˂ˈʴ˖ 
ʃɾʅΦ ɳˉʾˋʹˌΣ ʴʾ˄ˇ˄ˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʶˊʽˈʵˇˎ ˍ˖˄ ʶʴʴˊʰ˒˗˄Σ ʶˁʵʹ˂˗ˋʶʽˌ 
ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˍˇˎ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎ ˁˇʽ˄ˇˏ όinfo-sessionsύΣ ˋˍʽˌ ˇˉˇʾʶˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ˍˇ 
ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ˍˇˎ ʃɾʅ ʰˎˍˇˏΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˈˋ˖˄ ʰˉʷˁˍʹˋʰ˄ ˍʾˍ˂ˇ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΤ 

ʆˇ ʃɮɼɳɲɹʃʅΣ ʺʵʹ ʰˉˈ ˍʹ˄ ˉˊˈˍʶˊʹ ˃ˇˊ˒ʺ ˍˇˎ όInternational Hellenic Universityύ ʷ˔ʶʽ 
ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ ˇˊʽˋ˃ʷ˄ˇ ˉˊˇˋ˖ˉʽˁˈ ˍˇ ˇˉˇʾˇ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ˁˏˊʽʰ ˁʰʻʺˁˇ˄ˍʱ 
ˍˇˎ ʷ˔ʶʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˈ˂˖˄ ˍ˖˄ ʃɾʅ ˉˇˎ 
ˉˊˇˋ˒ʷˊʶʽΦ ʆˇ ɱˊʰ˒ʶʾˇ ɲʽʰˋˏ˄ʵʶˋʹˌ ʶʾ˄ʰʽ ʰˎˍˈ ˍˇ ˇˉˇʾˇ ˁʰʽ ʵʽʰʻʷˍʶʽ ˈ˂ʰ ˍʰ ˋ˔ʶˍʽˁʱ ˋˍʰˍʽˋˍʽˁʱ 
ʰˉˇˊˊˈ˒ʹˋʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˋˍʹ˄ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌΣ ˍʰ ˇˉˇʾʰ ˁʰʽ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˋˍʽˌ 
ʵʽʰʵʽˁʰˋʾʶˌ ʶ˂ʷʴ˔ˇˎ ˍ˖˄ ʃɾʅΦ ʆʰ ʰ˄˖ˍʷˊ˖ ʽˋ˔ˏˇˎ˄ ˁʰʽ ʴʽʰ ˍˇ MSc in ICT. 

3.2.4 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺΣ ˍʹ ˋˎ˄ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
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ʅˍˇ MSc in ICTΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ ʵʷˁʰ όмлύ ˃ʰʻʺ˃ʰˍʰΦ ʆˇ ˁʱʻʶ ˃ʱʻʹ˃ʰ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с 9/¢{ ˁʰʽ ˇʽ ʵʽʰ˂ʷ˅ʶʽˌ ˍˇˎˌ ʵʽʰˊˁˇˏ˄ ˍˊʽʱ˄ˍʰ ˗ˊʶˌ ʰ˄ʱ ˃ʱʻʹ˃ʰΦ ʅˎ˄ˇ˂ʽˁʱ 
ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʵʶˁʰˉʷ˄ˍʶ όмрύ ˃ʰʻʺ˃ʰˍʰΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰ ʰˉˇˍʶ˂ʶʾ ˍˇ мсˇ 
ˉˊˇˋ˒ʶˊˈ˃ʶ˄ˇ ˃ʱʻʹ˃ʰ ˁʰʽ ˉʽˋˍ˗˄ʶˍʰʽ ˃ʶ ол ECTS. 
ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏ ˁʰʽ ˉˇʽʰ ʶʽʵʾˁʶˎˋʹˌΦ 
ɾʰʻʺ˃ʰˍʰ ɼˇˊ˃ˇˏ (ˎˉˇ˔ˊʶ˖ˍʽˁʱ) 
ς ICT Management 
ς Web Programming 
ς Computer Networks 
ς Advanced Database Systems 
ς Information Systems Security 
ς Wireless Communications and Networks 
ς Software Development Methodologies 
ς Big Data and Cloud Computing 
ɾʰʻʺ˃ʰˍʰ ɳʽʵʾˁʶˎˋʹˌ (ʶˉʽ˂ˇʴʺˌ) 
ς Information Retrieval 
ς Knowledge Management in the Web 
ς Data Mining 
ς Digital Organizations: eCommerce and eGovernment 
ς Mobile Applications Development 
ς Internet of Things 
ς Consulting Project 
ς Dissertation όˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˋˍʰ ʶʽʵʾˁʶˎˋʹˌ) 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁˇˊ˃ˇˏ κ ʶʽʵʾˁʶˎˋʹˌ κ ˁʰˍʶˎʻˏ˄ˋʶ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ 

ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˁˇˊ˃ˇˏ ʶʾ˄ʰʽ уκмс όрл҈ύΣ ʶ˄˗ ˍʰ ʶʽʵʾˁʶˎˋʹˌ ˋˎ˃ˉʾˉˍˇˎ˄ ˃ʶ 
ˍʰ ˃ʰʻʺ˃ʰˍʰ ʶˉʽ˂ˇʴʺˌ ˁʰʽ ˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ уκмс όрл҈ύΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˍˇ MSc in ICT ɻ ʶ˄ 
ʷ˔ʶʽ ˁʰˍʶˎʻˏ˄ˋʶʽˌΦ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ κ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ κ 

˃ʰʻʹ˃ʱˍ˖˄ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ   

ʆʰ ˎˉˇ˔ˊʶ˖ˍʽˁʱ ˃ʰʻʺ˃ʰˍʰ ʶʾ˄ʰʽ фκмс όрт҈ύ ˃ʰʸʾ ˃ʶ ˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ˁʰʽ ˍʰ ʶ˂ʶˏʻʶˊʹˌ 
ʶˉʽ˂ˇʴʺˌ тκмс όпо҈ύΦ ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ˃ʰʻʺ˃ʰˍʰ ˎˉˇ˔ˊʶ˖ˍʽˁʺˌ ʶˉʽ˂ˇʴʺˌ ˇˏˍʶ ʶʽʵʽˁʶˏˋʶʽˌ-
ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰΦ ʍˋˍˈˋˇΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʶˉʽ˂ʷʴˇˎ˄ н ˃ʰʻʺ˃ʰˍʰ ʶˉʽ˂ˇʴʺˌ όмн ˋˎ˄ˇ˂ʽˁʱ 
˃ˇ˄ʱʵʶˌ 9/¢{ ʰˉˈ ˍʽˌ фл ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌύ ˁʰʽ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏ όол 
˃ˇ˄ʱʵʶˌ 9/¢{ ʰˉˈ ˍʽˌ фл ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌύΣ ʰʻˊˇʽˋˍʽˁʱ ʵʹ˂ʰʵʺ пнκфл Ґ псΣт҈  ˍ˖˄ ˃ˇ˄ʱʵ˖˄Σ 
˃ʷˋ˖ ˍ˖˄ ˇˉˇʾ˖˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˋˍʽʱˋˇˎ˄κʶ˅ʶʽʵʽˁʶˏˋˇˎ˄ ˋʶ ʶˉʽ˃ʷˊˇˎˌ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ  

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˉˇˋˇˋˍʽʰʾʰ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹ˃ʱˍ˖˄ ˎˉˇʲʱʻˊˇˎΣ ˃ʰʻʹ˃ʱˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ 

˃ʰʻʹ˃ʱˍ˖˄ ʴʶ˄ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˃ʰʻʹ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ  

ʂˉ˖ˌ ʷ˔ʶʽ ʺʵʹ ʰ˄ʰ˒ʶˊʻʶʾΣ ˋʶ ʰˎˍˈ ˍˇ ʃɾʅ ˇʽ ˒ˇʽˍʹˍʷˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ мл 
ˍˊʽʰ˄ˍʱ˖ˊʰ ˃ʰʻʺ˃ʰˍʰΦ ʆˇ ˁʱʻʶ ˃ʱʻʹ˃ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ с 9/¢{Φ ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˍʰ нκмр 
ʰˉˇˍʶ˂ˇˏ˄ ˃ʰʻʺ˃ʰˍʰ ˎˉˇʲʱʻˊˇˎ όнл҈ ˃ʶ ʰ˄ʰ˒ˇˊʱ ˈ˔ʽ ˋˍʰ ˉˊˇˋ˒ʶˊˈ˃ʶ˄ʰ ˃ʰʻʺ˃ʰˍʰ ʰ˂˂ʱ ˋʶ 
ʰˎˍʱ ˉˇˎ ˉʰˊʰˁˇ˂ˇˎʻʶʾ ʷ˄ʰˌ ˒ˇʽˍʹˍʺˌύ ˁʰʽ ˍʰ у όул҈ύ ˃ʰʻʺ˃ʰˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ ʰ˂˂ʱ 
ˁʰʽ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄Φ 

¶ ʃ˗ˌ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʹˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋˍʹˊʾ˖˄Σ ʱ˂˂˖˄ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Τ  

 
55 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇˎˌ ʃʾ˄ʰˁʶˌ моΦм ˁʰʽ моΦнΦ  
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ʁ ˔ˊˈ˄ˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˋʶ ˁʱʻʶ ˃ʱʻʹ˃ʰ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˋʶ ʻʶ˖ˊʹˍʽˁʺ ʵʽʵʰˋˁʰ˂ʾʰ ˁʰˍʱ рл҈ - 70%  
ˁʰʽ ˋʶ ʰˋˁʺˋʶʽˌ ʺ ʶˊʴʰˋˍʺˊʽʰ ˁʰˍʱ рл҈ - ол҈Σ ʰ˄ˍʾˋˍˇʽ˔ʰ ˁʰʽ ˁʰˍʱ ˉʶˊʾˉˍ˖ˋʹΦ ʇˉʶˏʻˎ˄ˇˌ ˁʰʽ 
ʰˊ˃ˈʵʽˇˌ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ʰˎˍʺ ʶʾ˄ʰʽ ˇ ʵʽʵʱˋˁ˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˍˇ 
ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʶˎʻˏ˄ʹ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ 
ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʾʵʽˇΣ ʷ˔ˇ˄ˍʰˌ ˒ˎˋʽˁʱ ˋʰ˄ ˁˏˊʽˇ ʱ˅ˇ˄ʰ ˍʹ˄ ˏ˂ʹ ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʽˋˍʶʾ ˋˍˇ˄ 
ʁʵʹʴˈ ʅˉˇˎʵ˗˄Φ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇʽ ʶˉʽ˂ʶ˔ʻʷ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ˁʽ˄ˇˏ˄ˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ 
ˋˍʹ˄ ʰʽ˔˃ʺ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍˇˎˌΣ ʹ ʵˇ˃ʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ ˃ʶ ˄ʷʶˌ 
ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ 
ʃˊʰˁˍʽˁʱΣ ʹ ˁˎˊʽˈˍʶˊʹ ˃ʷʻˇʵˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶʾ˄ʰʽ ˇʽ ʵʽʰ˂ʷ˅ʶʽˌ ό˔ˊʺˋʹ ˁˎˊʾ˖ˌ ʵʽʰ˒ʰ˄ʶʽ˗˄ύΦ ʅʶ 

ˁʱˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʶ˅ʱʴˇ˄ˍʰʽ ʵʽʰʵˊʰˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˃ʶ ˔ˊʺˋʹ ˋ˔ʶˍʽˁ˗˄ ˂ˇʴʽˋ˃ʽˁ˗˄ 
ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʵʽʱ˂ʶ˅ʹˌΦ  ɴˍˋʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʷ˔ˇˎ˄ ʱ˃ʶˋʹ ʶˉʰ˒ʺ ˃ʶ ˍʽˌ 
ˉˊˇˌ ʶ˅ʷˍʰˋʹ ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʶ˔˄ʽˁʷˌΦ ʅʶ ˁʱʻʶ ˃ʱʻʹ˃ʰΣ ˇ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ 
ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ʰˋˁʺˋʶ˖˄Σ ʶˊʴʰˋʽ˗˄ ʺ ˁʰʽ ˉˊˇˈʵ˖˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ 
ʵʽʰʵʽˁʰˋʾʰˌ ʰˉˇˊˊˈ˒ʹˋʹˌ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ ʅʶ 
ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʽˌ ˍʶ˂ʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ  
¶ ʃ˗ˌ ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶˍʰʽ ʹ ˏ˂ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ ʶˉʽˁʱ˂ˎ˕ʹ ˏ˂ʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˏ˂ʹˌΤ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ʷˁˍʰˋʹ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʇˉʱˊ˔ʶʽ 

ʵʽʰʵʽˁʰˋʾʰ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌΣ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

ɼˏˊʽˇ ˋˍˇʽ˔ʶʾˇ ʰˎˍʺˌ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ʶˉʰ˒ʺ ˁʰʽ ʹ ˉ˂ʹˊˇ˒ˈˊʹˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ ɱʽʰ ˍˇ˄ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ 
ʅ˔ˇ˂ʺˌ ˁʰʽ ˇʽ ɲʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ʃɾʅ ʷˊ˔ˇ˄ˍʰʽ ˋʶ ˍʰˁˍʽˁʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˈ˂ˇˎˌ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ 
˗̀ ˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˋˎ˄ʷˊʴʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ˄ʰ ʰˉˇ˒ʶˏʴʶˍʰʽ ʹ ˉʽʻʰ˄ʺ ʶˉʽˁʱ˂ˎ˕ʹ ˍʹˌ 
ˏ˂ʹˌΦ  
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ʶˉʰ˄ʶˁˍʾ˃ʹˋʹˌ ˁʰʽ ʰ˄ʰˉˊˇˋʰˊ˃ˇʴʺˌ ˍʹˌ ˏ˂ʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ 

ˋʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˇ ʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ ʶˉʽˁʰʽˊˇˉˇʽʶʾˍʰʽ ˁʱʻʶ ˔ˊˈ˄ˇ ˃ʶ ʶˎʻˏ˄ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ 
ˉˊˇˋ˖ˉʽˁˇˏ ˍʹˌ ʅ˔ˇ˂ʺˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˉʱ˄ˍˇˍʶ ˎˉˈ˕ʹ ˍʽˌ ˈˉˇʽʶˌ ˋˎˋˍʱˋʶʽˌκˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ 
¶ ɳ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃˈˋˇ ˂ʶʽˍˇˎˊʴʽˁˈ ʶʾ˄ʰʽΤ 

ɲʶ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˏˋˍʹ˃ʰ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

3.2.5 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

¶ ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽΣ ˁʰʽ ˋʶ ˉˇʽʰ ʷˁˍʰˋʹΣ ˉˇ˂˂ʰˉ˂ˇʾ όˋʶ ʶʾʵˇˌ ˁʰʽ ˔ˊˈ˄ˇύ ˍˊˈˉˇʽ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʃˇʽˇʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΤ 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˈˋˇ ʴˊʰˉˍʺ ʶ˅ʷˍʰˋʹ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΣ 
ˈˋˇ ˁʰʽ ʶˊʴʰˋʾʶˌ-ʰˋˁʺˋʶʽˌ ˁʰʽ ǇǊƻƧŜŎǘǎ ˉˇˎ ʶˁˉˇ˄ˇˏ˄ ˇʽ ˒ˇʽˍʹˍʷˌ ʰˍˇ˃ʽˁʱ ʺ ˇ˃ʰʵʽˁʱ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΦ ʁʽ ˒ˇʽˍʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʱˋˇˎ˄ ˔˖ˊʽˋˍʱ ˁʱʻʶ ˁˇ˃˃ʱˍʽ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ʴʽʰ ˄ʰ ˂ʱʲˇˎ˄ ˉˊˇʲʽʲʱˋʽ˃ˇ ʲʰʻ˃ˈΦ ʅˍˇ ʲʰʻ˃ˈ ˉˇˎ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ 
ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˁˇʽ˄ʱ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˁʰʽ ˎˉˈˁʶʽˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ˃ˈ˄ˇ 
˃ʶˍʱ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʃɱʅΦ ɳʾ˄ʰʽ ˋˎ˄ʶˉ˗ˌ ʵʹ˃ˈˋʽʰ ʰ˄ʰˊˍʹ˃ʷ˄ʹ ˁʰʽ ʶ˂ʶˏʻʶˊʰ ˉˊˇˋʲʱˋʽ˃ʹΦ 
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ʶˊʴʰˋʾʶˌΣ ʰˎˍʷˌ ʰ˄ʰˍʾʻʶ˄ˍʰʽ ˃ʷˋ˖ ˍˇˎ Ŝ-ƭŜŀǊƴ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ 

ˍʺˊʹˋʹ ˍ˖˄ ˉˊˇʻʶˋ˃ʽ˗˄Σ ʹ ʾˋʹ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ ˁʰʻʹʴʹˍʺ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎ ˒ˇʽˍʹˍʷˌ 
ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰΦ  
ɼʰˍʱ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ʴˊʰˉˍ˗˄ ʶ˅ʶˍʱˋʶ˖˄Σ ˍʰ ʴˊʰˉˍʱ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ʰˊʽʻ˃ˈ 

˃ʹˍˊ˗ˇˎ ˍˇˎ ˒ˇʽˍʹˍʺ ˁʰʽ ˈ˔ʽ ʰˉˈ ˍˇ ˈ˄ˇ˃ʱ ˍˇˎ ʴʽʰ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ ʰ˄˖˄ˎ˃ʾʰ ˁʰˍʱ ˍˇ ˋˍʱʵʽˇ ˍʹˌ 
ʵʽˈˊʻ˖ˋʹˌΦ ʁʽ ʵʽˇˊʻ˖˃ʷ˄ʶˌ ʶˊʴʰˋʾʶˌ ʰ˄ˇʾʴˇ˄ˍʰʽ ʰˉˈ ˍʹ ʴˊʰ˃˃ʰˍʶʾʰ ˁʰʽ ʰˉˇˁʰ˂ˏˉˍˇ˄ˍʰʽ ˍʰ 
ˋˍˇʽ˔ʶʾʰ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 
ʁʽ ˒ˇʽˍʹˍʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋ˒ʶˏʴˇˎ˄ ˋˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ 

ˋˉˇˎʵ˗˄ ˁʰʽ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ʻʷ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ˍˇˎˌ ʰ˒ˇˊˇˏ˄ ˁʰʽ ˋˍʰ ˇˉˇʾʰ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʵʶ˄ ʷˍˎ˔ʰ˄ 
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ʾˋʹˌ ʺ ʵʾˁʰʽʹˌ ˃ʶˍʰ˔ʶʾˊʽˋʹˌΦ ɳˉʽˉ˂ʷˇ˄Σ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˎˉˇʲˇ˂ʺˌ ʰʾˍʹˋʹˌ 
ʰ˄ʰʲʰʻ˃ˇ˂ˈʴʹˋʹˌ ʴˊʰˉˍˇˏ ʶ˅ʶˍʱˋʶ˖˄ ʺ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ ˉʰˊʷ˔ʶˍʰʽ ˋʶ 
ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ  
ʆʷ˂ˇˌΣ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ ˋˍˇˎˌ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍˇˎˌΣ ˈˍʰ˄ ʷ˔ˇˎ˄ ˇˊʽˋʻʶʾΣ ˇʽ 

ˇˉˇʾˇʽ ʵʽʶ˄ʶˊʴˇˏ˄ ˍʰˁˍʽˁʱ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ʵʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ˍˇˎˌ 
ɼˇˋ˃ʺˍˇˊʶˌ ˍ˖˄ ʅ˔ˇ˂˗˄ ˁʰʽ ʻʷˍˇˎ˄ ˎˉˈ˕ʹ ˍʹˌ ʵʽˇʾˁʹˋʹˌ ˍʰ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ʰˉʰˋ˔ˇ˂ˇˏ˄ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌΦ  

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶ˅ʶˍʰˋˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˁʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ʰˎˍʺΤ 

ɶ ʶ˅ʶˍʰˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʃɱʅ ˁʰʽ ˍˇ˄ ɲʽʶˎʻˎ˄ˍʺ ˍˇˎ ʃɾʅΦ ɮˎˍʺ 
ˋˎ˄ʾˋˍʰˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ʷʴˁˊʽˋʹ ˍ˖˄ ˍʶ˂ʽˁ˗˄ ʲʰʻ˃˗˄ ʰˊ˔ʽˁʱ ʰˉˈ ˍˇ˄ ʵʽʶˎʻˎ˄ˍʺ ˍˇˎ ʃɾʅ ˁʰʽ ˋˍʹ 
ˋˎ˄ʷ˔ʶʽʰ ʰˉˈ ˍʹ˄ ʃɱʅΦ ʅˁˇˉˈˌ ʶʾ˄ʰʽ ʹ ʰ˄ʰ˂ˎˍʽˁʺ ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ ʶ˃ˉʶʽˊʽˁ˗˄ ˁʰˍʰ˄ˇ˃˗˄ ˍ˖˄ 
ʲʰʻ˃ˇ˂ˇʴʽ˗˄ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˍˇ ˁʰˍʱ ˉˈˋˇ ˍʰ ˉˇˋˇˋˍʱ ʰˉˇˍˎ˔ʾʰˌΣ ʶˉʽˍˎ˔ʾʰˌ ˁʰʽ 
ʰˊʽˋˍʶʾʰˌ ʶʾ˄ʰʽ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ˁʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʅʶ 
ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʶ˄ˍˇˉʽˋˍʶʾ ʰˋˍˇ˔ʾʰΣ ʰ˄ʰʸʹˍˇˏ˄ˍʰʽ ˍʰ ʰʾˍʽʰ ʰˎˍʺˌ ˁʰʽ ˋʶ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ˄ 
ʵʽʵʱˋˁˇ˄ˍʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˇʽ ˍˊʷ˔ˇˎˋʶˌ ʵʽʰˉʽˋˍ˖˃ʷ˄ʶˌ ʰˋˍˇ˔ʾʶˌ ˁʰʽ ʰˉˇ˒ʶˏʴˇ˄ˍʰʽ ˋˍˇ 
˃ʷ˂˂ˇ˄Φ ʁʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʷˍʰˋʹˌ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˋʶ 
ʶˍʺˋʽʰ ʲʱˋʹ ˁʰʽ ˃ʷˋ˖ ʰˎˍ˗˄Φ  

¶ ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ʰˁˇ˂ˇˎʻʶʾ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΣ ˈˉ˖ˌ ˍʹ˄ 
ʲʰʻ˃ˇ˂ˇʴʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ 
ʶ˃ˉʾˉˍˇˎ˄ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ˍ˖˄ ʵʽˉ˂˖˃ʰˍʽˁ˗˄ h ˉˈ ˍˇˎˌ ʰ˄ˍʾˋˍˇʽ˔ˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ.  

eɶ ʶ˅ʷˍʰˋʹ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˋˍʹˊʾʸʶˍʰʽ ˍˈˋˇ ˋˍʹ˄ ʶˉʽˍˎ˔ʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ ʶ˄˗ˉʽˇ˄ 
ʶˉʽˍˊˇˉʺˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍˇˎ ˍʶ˂ʽˁˇˏ ʴˊʰˉˍˇˏ ˁʶʽ˃ʷ˄ˇˎΦ ʃˊʽ˄ ˍʹ˄ ʶ˅ʷˍʰˋʹ ˍʹˌ ʶˊʴʰˋʾʰˌ 
ʴʾ˄ʶˍʰʽ ʷ˂ʶʴ˔ˇˌ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˊˇˎˋ˃ʱˍ˖˄ ˂ˇʴˇˁ˂ˇˉʺˌΣ ʰˉˈ ˍʹ˄ 
ʴˊʰ˃˃ʰˍʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ˁʰʻΩ ˈ˂ʹ ˍʹ˄ ˉʶˊʾˇʵˇ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ˇʽ 
˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʻʶˋ˃ʾʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ˎˉˇʲʱ˂ˇˎ˄ ʶ˄ʵʽʱ˃ʶˋʶˌ ʶˁʻʷˋʶʽˌ ˉˊˇˈʵˇˎ 
˗ˋˍʶ ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˇˊʻʺ ˉˇˊʶʾʰ ˍˇˎˌΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ ˃ʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΤ 

ɶ ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰ ʴˊʱ˒ʶˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ 
ˉˊˈˍˎˉˇ ʷʴʴˊʰ˒ˇΣ ˉˇˎ ˋˁˇˉˈ ʷ˔ʶʽ ˄ʰ ʲˇʹʻʺˋʶʽ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˋˍʹ˄ ˋˏ˄ˍʰ˅ʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎˌ ˁʰʽ 
ˍˇˎˌ ʰ˅ʽˇ˂ˇʴʹˍʷˌ ˋˍʹ˄ ʲʰʻ˃ˇ˂ˈʴʹˋʺ ˍʹˌΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Σ ˈ˂ʰ ˍʰ ˉˊʽˌ 
ʰ˄ʱʻʶˋʹ ʻʷ˃ʰˍʰ ˍˈˋˇ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˈˋˇ ˁʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʶʴˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʃɱʅ 
ˁʰʽ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍʹˌ ˋ˔ˇ˂ʺˌΦ 

3.2.6 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ʁʽ ˉʹʴʷˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍˇˎ ʃɾʅ ʶʾ˄ʰʽ ˍʰ ʵʾʵʰˁˍˊʰΣ ˇ ˍʰˁˍʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ˁʰʽ ˍˇ 
ʃˊˈʴˊʰ˃˃ʰ ɲʹ˃ˇˋʾ˖˄ ɳˉʶ˄ʵˏˋʶ˖˄ όʃɲɳύΦ 

¶ ʃ˗ˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ  

ɶ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˉˊ˖ˍʾˋˍ˖ˌ ˃ʶ ˍʹ˄ ˇˊʻˇ˂ˇʴʽˁʺ ʵʽʰ˔ʶʾˊʽˋʹ 
ˍ˖˄ ˉʹʴ˗˄ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˉˇˎ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄Φ ɳˉʽˉˊˈˋʻʶˍʰΣ ʹ ˉˊˇˋʷʴʴʽˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ 
ˋˎ˄ʶˊʴʶʽ˗˄ ˃ʶ ʱ˂˂ʰ ʃɾʅ ˋˍˇ ˔˗ˊˇ ˍʹˌ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʽ˗˄ ˍʹˌ ʅɳʆ ʷ˔ʶʽ ˖ˌ 
ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍˇˎ ˁˈˋˍˇˎˌ ˁʰʽ ˍʹ ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ʲʽ˖ˋʽ˃ˈˍʹˍʰˌ ˍˇˎ ʃɾʅΦ ɴˍˋʽΣ 
ˁʰ˂ˏˉˍˇ˄ˍʰʽ ˉ˂ʺˊ˖ˌ ˍʰ ʷ˅ˇʵʰ ˍˇˎ ʰˉˈ ˍʰ ˎ˒ʽˋˍʱ˃ʶ˄ʰ ʷˋˇʵʰ ʰˉˈ ʵʾʵʰˁˍˊʰΦ 

¶ ʃ˗ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˉˈˊˇʽ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ˉʰˊˇ˔ʺ ˎˉˇˍˊˇ˒ʽ˗˄ ό˃ʶ ˍʹ ˃ˇˊ˒ʺ ʰˉʰ˂˂ʰʴʺˌ ʵʽʵʱˁˍˊ˖˄ύΣ ˇʽ ˉˈˊˇʽ ˍ˖˄ ʃɾʅ 
ˁʰ˂ˏˉˍˇˎ˄ ˍˇ ˁˈˋˍˇˌ ˍʹˌ ˉʰˊˇ˔ʺˌ ˃ʶʴʱ˂ˇˎ ˃ʷˊˇˎˌ ˍʹˌ ʰˉʰˊʰʾˍʹˍʹˌ ʵʽˇʽˁʹˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ˍʹʶ 
ʅɳʆ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ ˁʰʻʹʴʹˍ˗˄Φ 
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3.2.7 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ56 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄Τ 

ʁʽ ʰʽˍʺˋʶʽˌ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ о-˃ʶ˂ʺ ʶˉʽˍˊˇˉʺ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ɱʶ˄ʽˁʺ 
ʅˎ˄ʷ˂ʶˎˋʹ ˍʹˌ ʅɳʆ ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ʰʾˍʹˋʺˌ ˍˇˎ ˋʶ 
ˋˏ˄ˍˇ˃ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɶ ʰˊ˃ˈʵʽʰ ʶˉʽˍˊˇˉʺ ʶ˂ʷʴ˔ʶʽ ˍʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˁʰʽ ˋˎ˄ˍʱˋˋʶʽ ˍʹ ˂ʾˋˍʰ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍˇʾ ˃ʶ ʰʽˍʽˇ˂ˈʴʹˋʹ ˍʹˌ ˉˊˈˍʰˋʺˌ ˍʹˌΦ ʃˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ 
ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ʹ ʃɱʅ ʶʴˁˊʾ˄ʶʽ ˍʹ ˂ʾˋˍʰ ˃ʶ ˍˇˎˌ ˎˉˇ˕ʹ˒ʾˇˎˌ ˉˇˎ ʷʴʽ˄ʰ˄ ʵʶˁˍˇʾ ʴʽʰ ʶʴʴˊʰ˒ʺΦ 
ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʵʶ˄ ʵʹ˃ˇˋʽˇˉˇʽˇˏ˄ˍʰʽΣ ʰ˂˂ʱ ʴ˄˖ˋˍˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ 
ˉˊˇˋ˖ˉʽˁʺ ʶˉʽˋˍˇ˂ʺ ˋʶ ˁʱʻʶ ʰʽˍˇˏ˄ˍʰΦ 

¶ ɾʶ ˉˇʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌΤ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʊɳɼ ʾʵˊˎˋʹˌ ˍˇˎ ʃɾʅΣ ʵʶˁˍˇʾ ʴʾ˄ˇ˄ˍʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˇʽ ˇˉˇʾˇʽ 
ˁʰ˂ˏˉˍˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΥ 

ς ʅ˔ʶˍʽˁˈ ˉˍˎ˔ʾˇ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅΦ 
ς ɰʰʻ˃ˈ ʃˍˎ˔ʾˇˎ όˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌ ʰˉˈ ˍˇ ˇˉˇʾˇ ˉˊˇʷˊ˔ʶˍʰʽ ˇ 
ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇˌύΦ 

ς ɮ˄ʰ˂ˎˍʽˁʺ ɰʰʻ˃ˇ˂ˇʴʾʰΦ 
ς ʅˎˋˍʰˍʽˁʷˌ ɳˉʽˋˍˇ˂ʷˌΦ 
ς ɯˊʽˋˍʹ ʴ˄˗ˋʹ ɮʴʴ˂ʽˁ˗˄Φ 
ς ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˃ˉʶʽˊʾʰΦ 
ς ʃʽʻʰ˄ʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰΦ 

ʆʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ʰˉˇʵˇ˔ʺ ʰʽˍʺˋʶ˖˄ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʽˌ 
ʰˁʰʵʹ˃ʰʿˁʷˌ ˍˇˎˌ ʶˉʽʵˈˋʶʽˌ ˋˍˇ ˉˊ˗ˍˇ ˉˍˎ˔ʾˇΦ ɳˉʽ˂ʷʴˇ˄ˍʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ˃ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ˉˊ˗ˍˇˎ 
ˉˍˎ˔ʾˇˎ ˁʰʽ ˃ʶ ˋˎ˄ʱ˒ʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʃɾʅ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˄ ˄ʰ 
ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄Φ 
ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ʹ ˉˇ˂ˏ ˁʰ˂ʺ ʴ˄˗ˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ˁʰʽ ˃ʹ ʶ˂ʰˋˍʽˁˈ 

ˁˊʽˍʺˊʽˇΦ ʆʷ˂ˇˌΣ ʹ ˁʰˍʱʻʶˋʹ ˁʰʽ ˇ ʷ˂ʶʴ˔ˇˌ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁ˗˄ ʴʽʰ ˍʹ˄ ʶ˅ʷˍʰˋʹ 
ˍ˖˄ ʰʽˍʺˋʶ˖˄ όʰ˄ʰ˂ˎˍʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰΣ ʵˏˇ ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌ ˁˍ˂Φύ ʰˉˇˍʶ˂ˇˏ˄ ʶˉʾˋʹˌ 
ʰ˄ʶ˂ʰˋˍʽˁˈ ˁˊʽˍʺˊʽˇΦ 

¶ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˉˇʵˇ˔ʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄;57  

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

45% 35.3% 69% 0% 44% 

 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰΣ ˍʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɼʱʻʶ ʷˍˇˌΣ ʹ ˉˊˇˁʺˊˎ˅ʹ ˍˇˎ ʃɾʅ ˃ʶ ˍʰ ʰ˄ʰ˂ˎˍʽˁʱ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʰˊˍʱˍʰʽ ˋˍʹ˄ ˋʶ˂ʾʵʰ ˍˇˎ ʃɾʅ ˁʰʽ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˋʶ ˈ˂ʰ ˍʰ ɮɳɹ ˍʹˌ ˔˗ˊʰˌ ˁʰʻ˗ˌ 
ˁʰʽ ˋʶ ˋ˔ʶˍʽˁʷˌ ʽˋˍˇˋʶ˂ʾʵʶˌΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˁʰʽ ˋˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʰˉˇˋˍˇ˂ʷˌ ˍ˖˄ 
˔˖ˊ˗˄ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˃ʶ ʶʽˋˊˇʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ ʆʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ 
ʶʽˋʰʴ˖ʴʺˌ ʶʾ˄ʰʽ ʶˉˇ˃ʷ˄˖ˌ ʴ˄˖ˋˍʱ ˁʰʽ ˉˊˇˋʲʱˋʽ˃ʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌΦ  

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˒ˇʽˍʹˍ˗˄Τ 

ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʰˉˈ ˍˇ 
ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ ʶʽˋʺʴʹˋʹ ˍʹˌ ʶˉʽˍˊˇˉʺˌ ʶˉʽ˂ˇʴʺˌ ʴʾ˄ʶˍʰʽ ʵʶˁˍʺ ʺ ʰˉˇˊˊʾˉˍʶˍʰʽΣ ˁʰˍʱ ˉʶˊʾˉˍ˖ˋʹ 
ʰʾˍʹˋʹˌΣ ʰˉˈ ʃɱʅ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ʰ˒ˇˏ ʰˎˍʺ ʶ˂ʷʴ˔ʶʽ ʶ˄ʵʶ˂ʶ˔˗ˌ ʰˉˈ ˍʰ ˃ʷ˂ʹ ˍʹˌ ʃɱʅ ˁʰʽ ˍˇˎˌ 

 
56 ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˍˇ˄ ʃʾ˄ʰˁʰ пΦ  
57 ɶ ʶˊ˗ˍʹˋʹ ʰˎˍʺ ˃ˉˇˊʶʾ ˄ʰ ʰˉʰ˄ˍʹʻʶʾ ˃ʶ ʲʱˋʹ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˃ˉ˂ʹˊ˗ˋʰˍʶ ˋˍˇ˄ ʃʾ˄ʰˁʰ пΦ 
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ɲʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ʃɾʅΦ ʆʷ˂ˇˌΣ ʶʱ˄ ˁʱˉˇʽˇˌ ˎˉˇ˕ʺ˒ʽˇˌ ʷ˔ʶʽ ʰ˄ˍʽˊˊʺˋʶʽˌ ʶˉʾ ˍˇˎ ʰˉˇˍʶ˂ʷˋ˃ʰˍˇˌ ˍʹ 
ʰʾˍʹˋʹˌ ʶʽˋʵˇ˔ʺˌΣ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʷ˄ˋˍʰˋʹˌ ʷ˄ʰ˄ˍʽ ˍʹˌ ʃɱʅΦ 

3.2.8 ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΤ ʅʶ ˉˇʽˇ ˉˇˋˇˋˍˈ Τ 

ʅˍˇ a{Ŏ ƛƴ L/¢Σ ˎˉʱˊ˔ʶʽ ˃ʶʴʱ˂ˇˌ ʰˊʽʻ˃ˈˌ ʶ˅˖ˍʶˊʽˁ˗˄ ɼʰʻʹʴʹˍ˗˄ ˁʰʽ ɲʽʵʰˋˁˈ˄ˍ˖˄Σ ʶˁ ˍ˖˄ 
ˇˉˇʾ˖˄ ʰˊˁʶˍˇʾ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈΦ ɮˎˍˈ ʵʽʶˎˁˇ˂ˏ˄ʶˍʰʽ ʰˉˈ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˉˊˈˁʶʽˍʰʽ ʴʽʰ 
ʰʴʴ˂ˈʴ˒˖˄ˇ ʃɾʅΦ ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌΣ ˍˇ ˉˇˋˇˋˍˈ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈ 
ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ у҈ ʷ˖ˌ ˁʰʽ ол҈Φ  

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ όʰˉˈ˂ˎˍˇˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύΤ 

ɳˁ ˍ˖˄ ʲʰˋʽˁ˗˄ ˋˍˈ˔˖˄ ˍˇˎ MSc in ICT ʶʾ˄ʰʽ ʹ ˉˊˇˋʷ˂ˁˎˋʹ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ ɮ˄ˍʾˋˍˇʽ˔ʰ 
ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˔ˊˇ˄ʽʱΦ 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝϝ 
2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-201 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

1 (20%) 0 (0%) 9 (100,0%) 0 (0%) 1 (25%) 

 

¶ ʃˈˋʰ ˁʰʽ ˉˇʽʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ όˁʰʽύ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

ɮˉˈ ʽʵˊˏˋʶ˖ˌ ˍˇˎ ɲʽʶʻ˄ˇˏˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍʹˌ ɳ˂˂ʱʵˇˌ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍˇˎ ʃɮɼɳɲɹʃʅΣ ˈ˂ʰ 
ˍʰ ˃ʰʻʺ˃ʰˍʰ ˋˍʹ˄ ʅɳʆ ʵʽʵʱˋˁˇ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋˍʰ ɮʴʴ˂ʽˁʱΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʇˉʱˊ˔ʶʽ ʰ˄ʶˉʾˋʹ˃ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰʽ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˃ʷˋ˖ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʰʻʹ˃ʱˍ˖˄ ˍ˖˄ ʃɾʅ ʰˉˈ ɼʰʻʹʴʹˍʷˌ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄ ʰ˂˂ʱ ˁʰʽ ˁˇʽ˄ʷˌ ˋˎ˃˃ʶˍˇ˔ʷˌ 
ˋʶ ɳˎˊ˖ˉʰʿˁʱ ɳˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰΦ  

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽʶˌΤ 

ɾʶ ʵʶʵˇ˃ʷ˄ˇ ˍˇ˄ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈ ˍˇˎ ɲʽʶʻ˄ˇˏˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍʹˌ ɳ˂˂ʱʵˇˌ ˉˊˇˌ ˍʹ˄ 
ʵʽʵʰˁˍʽˁʺ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁʺ ʰˊʽˋˍʶʾʰΣ ʰˉˇˍʶ˂ʶʾ ʵʽʱˁˊʽˋʹ ʹ ʵʹ˃ˇˋʾʶˎˋʹ ʱˊʻˊ˖˄ ˋʶ ʵʽʶʻ˄ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰΣ ˍʰ ˇˉˇʾʰ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˍ˖˄ 
˒ˇ̔ˍʹˍ˗˄ ʺ ʶˊʴʰˋʾʶˌ ˋˍʰ ˉ˂ʰʾˋʽʰ ʵʽʵʰˋˁˈ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʆʶˁ˃ʺˊʽʰ ʰˎˍ˗˄ ʹ ʰ˄ʱˊˍʹˋʺ ˍˇˎˌ 
ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ ʅɳʆΦ 
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оΦоΦ ʃˊˈʴˊʰ˃˃ʰ ɲʽʵʰˁˍˇˊʽˁ˗˄ ʅˉˇˎʵ˗˄ 

3.3.1. ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʽʵʰˁˍˇˊʽˁ˗˄ ʅˉˇˎʵ˗˄ ˋˍˇˎˌ 
ˋˍˈ˔ˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ  ʶ˂ʷʴ˔ˇˎ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʰˎˍʺˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ʅˁˇˉˇʾ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ɲʽʵʰˁˍˇˊʽˁ˗˄ ˋˉˇˎʵ˗˄ ʶʾ˄ʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ ʲʰˋʽˁʺˌ ˁʰʽ 
ʶ˒ʰˊ˃ˇˋ˃ʷ˄ʹˌ ʷˊʶˎ˄ʰˌ ˁʰʽ ʹ ˉˊˇʰʴ˖ʴʺ ˍʹˌ ʴ˄˗ˋʹˌ ˋʶ ʻʷ˃ʰˍʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇˎˌ ʴ˄˖ˋˍʽˁˇˏˌ 
ˍˇ˃ʶʾˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ 
ʃʰˊʱ˂˂ʹ˂ʰΣ ˋˍˇ˔ʶˏʶʽ ˋˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˋˍʶ˂ʶ˔ʽʰˁˇˏ ʵˎ˄ʰ˃ʽˁˇˏ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ʴʽʰ ˍʹ˄ 

ˋˍʺˊʽ˅ʹ ˍʹˌ ʲʽˇ˃ʹ˔ʰ˄ʾʰˌΣ ˍˇˎ ʶ˃ˉˇˊʾˇˎΣ ˍ˖˄ ˁˊʰˍʽˁ˗˄ ˇˊʴʰ˄ʽˋ˃˗˄ ˁʰʽ ˍʹˌ ʱ˃ˎ˄ʰˌ ˍʹˌ ˔˗ˊʰˌΦ  
ɴˍˋʽΣ ˍˇ ʆ˃ʺ˃ʰ ˒ʽ˂ˇʵˇ˅ʶʾ ˄ʰ ʶ˄ʽˋ˔ˏˋʶʽ ˍʹ˄ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁˈˍʹˍʰ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ 

ʵˎ˄ʰ˃ʽˁˇˏ ˋʶ ʶˎˊ˖ˉʰʿˁˈ ʰ˂˂ʱ ˁʰʽ ˉʰʴˁˈˋ˃ʽˇ ʶˉʾˉʶʵˇΣ ˋˎ˄ʶʽˋ˒ʷˊˇ˄ˍʰˌ ˋˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍʹˌ 
˃ʶˍʱʲʰˋʹˌ ˋˍˇ ʶ˅˖ˍʶˊʽˁˈ ʴʽʰ ˋˉˇˎʵʷˌ ʰ˂˂ʱ ˁʰʽ ˍˇˎ ˂ʶʴˈ˃ʶ˄ˇˎ ζōrain drainηΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ʴʾ˄ʶˍʰʽ 
ˉˊˇˋˉʱʻʶʽʰ ˉˊˇˋʷ˂ˁˎˋʹˌ ʰ˂˂ˇʵʰˉ˗˄ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Φ ɳˉʾˋʹˌΣ ʹ ʰˉˇʵˇ˔ʺ ˋˍˇ 
ˉˊˈʴˊʰ˃˃ʰ ʵʽʵʰˁˍˇˊʽˁ˗˄ ˋˉˇˎʵ˗˄ ʴʾ˄ʶˍʰʽ ˃ʶ ˁˊʽˍʺˊʽʰ ˍʰ ˇˉˇʾʰ ʵʶ˄ ˁʱ˄ˇˎ˄ ˁʰ˃ʾʰ ʵʽʱˁˊʽˋʹ ˋˍˇ 
˒ˏ˂ˇΣ ˇˉˈˍʶ ˎˉʱˊ˔ʶʽ ˁʰʽ ʷ˃˃ʶˋʹ ʻʶˍʽˁʺ ˋˎ˃ʲˇ˂ʺ ˁʰˍʱ ˍˇˎ ʰˉˇˁ˂ʶʽˋ˃ˇˏ ʰˉˈ ˍʹ˄ ʰʴˇˊʱ ʶˊʴʰˋʾʰˌ 
ʶ˅ʰʽˍʾʰˌ ˍˇˎ ˒ˏ˂ˇˎΦ 
ɶ ʶˉʽˍˎ˔ʾʰ ˍˇˎ ʃɲɲ ˁˊʾ˄ʶˍʰʽ ˃ʶ ʲʱˋʹ ˍˇ ˉʰˊʰʴˈ˃ʶ˄ˇ ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇΣ ʰ˂˂ʱ ˁʰʽ ʰˉˈ ˍʹ˄ 

ʰ˄ʷ˂ʽ˅ʹ ˍ˖˄ ʵʽʵʰˁˍˈˊ˖˄ ˍˇˎΦ ʆˇ ˉˊ˗ˍˇ ˁˊʽˍʺˊʽˇ ʶʾ˄ʰʽ ʰ˄ˍʽˁʶʽ˃ʶ˄ʽˁˈ ˁʰʽ ˋ˔ʶˍʽˁʱ ʶˏˁˇ˂ˇ ˄ʰ 
ʶ˂ʶʴ˔ʻʶʾΦ ʆˇ ʵʶˏˍʶˊˇ ʶ˅ʰˊˍʱˍʰʽΣ ˉʷˊʰ ʰˉˈ ˍʽˌ ˋ˔ʷˋʶʽˌ ˉˇˎ ʵʽʰˍʹˊˇˏ˄ ˇʽ ʵʽʵʱˁˍˇˊʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
˃ʶ ˍʰ ˃ʷ˂ʹ ɲɳʃΣ ʰˉˈ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ˃ʶˍʷˉʶʽˍʰ 
ˉˇˊʶʾʰˌ ˍˇˎˌΦ ɳˉˇ˃ʷ˄˖ˌΣ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶ˅ʰˋ˒ʰ˂ʽˋˍʶʾ ʹ ˋˎ˄ʷ˔ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ 
˃ʷˋ˖ ˍˇˎ ˁʰˍʱ˂˂ʹ˂ˇˎ ˉˊˇˋ˖ˉʽˁˇˏΣ ʶˁ˃ʶˍʰ˂˂ʶˎˈ˃ʶ˄ˇʽ ˁʰʽ ˍʹ˄ ʶ˃ˉʶʽˊʾʰ ˉˇˎ ˎˉʱˊ˔ʶʽ ʰˉˈ ˍʽˌ 
ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ʴʽʰ ˍˇˎˌ ʰˉˇ˒ˇʽˍʺˋʰ˄ˍʶˌ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏˌ ˒ˇʽˍʹˍʷˌ. 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹˌ ʰˎˍˇˏ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Τ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

ɽˈʴ˖ ˍ˖˄ ʽʵʽʰʾˍʶˊ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˉˇˎ ʷ˔ʶʽ ˁʱʻʶ ʃɲɲΣ ʰ˂˂ʱ ˁʰʽ ˍˇˎ ˃ʽˁˊˇˏ ʰˊʽʻ˃ˇˏ ˍ˖˄ 
ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Σ ˇ ʷ˂ʶʴ˔ˇˌ ʴʾ˄ʶˍʰʽ ˃ʷˋ˖ ˍʹˌ ʃɱʅΥ ˁʰʻ˗ˌ ʹ ʰˉˇʵˇ˔ʺ ˍ˖˄ ʇɲ ʴʾ˄ʶˍʰʽ ˃ʷˋ˖ 
ˍʹˌ ʃɱʅ, ˁʰʽ ˏˋˍʶˊʰ ʰˉˈ ʶʽˋʺʴʹˋʹ ˍˇˎ ʰˊ˃ˈʵʽˇˎ ˃ʷ˂ˇˎˌ ɲɳʃΣ ˎˉʱˊ˔ʶʽ ʷ˂ʶʴ˔ˇˌ ˁʰˍʱ ˉˈˋˇ ˍʰ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʻʷ˃ʰˍʰ ʵʽʵʰˁˍˇˊʽˁʺˌ ʵʽʰˍˊʽʲʺˌ ˋˎ˄ʱʵˇˎ˄ ˃ʶ ˍʰ ʴ˄˖ˋˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˉˇˎ 
ʻʶˊʰˉʶˏʶʽ ˍˇ ʆ˃ʺ˃ʰ ˁʰʽ ˍˇˎˌ ˋˍˈ˔ˇˎˌ ˉˇˎ ʻʷˍʶʽΦ 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ɲʽʵʰˁˍˇˊʽˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ɶ ʵʹ˃ˇˋʽˇˉˇʾʹˋʹ ˍˇˎ ʃɲɲ ʴʾ˄ʶˍʰʽ ˃ʷˋ˖ ˍˇˎ ʽˋˍˇˍˈˉˇˎ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ 
ʵʽˁˍˏ˖˄ ʲʱˋʶʽ ˍ˖˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˉˇˎ ˉˊˇʲ˂ʷˉˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ˁʰ˄ˇ˄ʽˋ˃ˈ ˍˇˎ ʃɲʅΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ˉˇˊʶʾʰˌ ˈˋ˖˄ ʰˉʷˁˍʹˋʰ˄ ɲʽʵʰˁˍˇˊʽˁˈ 

ʵʾˉ˂˖˃ʰ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΤ 

ɶ ̄ ʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ˃ʶˍʷˉʶʽˍʰ ˉˇˊʶʾʰˌ ˍ˖˄ ʰ˄ʰʴˇˊʶˎʻʷ˄ˍ˖˄ ʵʽʵʰˁˍˈˊ˖˄ ʴʾ˄ʶˍʰʽ ˃ ʷˋ˖ ˍ˖˄ 
ʵʽʰʵʽˁʰˋʽ˗˄ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ʴʽʰ ˍˇˎˌ ʰˉˇ˒ˇʽˍʺˋʰ˄ˍʶˌ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏˌ ˒ˇʽˍʹˍʷˌΦ 
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3.3.2. ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˇ˃ʺ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʽʵʰˁˍˇˊʽˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʃˊˇˋ˒ʷˊˇ˄ˍʰʽ ˃ ʰʻʺ˃ʰˍʰ ʵʽʵʰˁˍˇˊʽˁˇˏ ˁˏˁ˂ˇˎΤ ʃˇʽʰ ʶʾ˄ʰʽ ʰˎˍʱΤ 

ʁ ɳˉʽʲ˂ʷˉ˖˄ ɼʰʻʹʴʹˍʺˌΣ ˃ʶˍʱ ʰˉˈ ˋˏ˃˒˖˄ʹ ʴ˄˗˃ʹ ˍʹˌ ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺˌ ɳˉʽˍˊˇˉʺˌΣ ˃ˉˇˊʶʾ 
˄ʰ ʸʹˍʺˋʶʽ ʰˉˈ ˍˇ˄κˍʹ˄ ˎˉˇ˕ʺ˒ʽˇκʰ ʵʽʵʱˁˍˇˊʰ ˍʹ˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ 
˃ʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇ ˁʰˍʱ˂˂ʹ˂ˇ ʃɾʅ ˍʹˌ ˇʽˁʶʾʰˌ ʅ˔ˇ˂ʺˌΣ ʺ ʱ˂˂˖˄ ʅ˔ˇ˂˗˄ ˍˇˎ ɲʽʶʻ˄ˇˏˌ 
ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɳ˂˂ʱʵˇˌΣ ˃ʶˍʱ ʰˉˈ ʷʴˁˊʽˋʹ ˍʹˌ ʃΦɱΦʅΦ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ʶ˒ˈˋˇ˄ ʰˎˍˈ ˁˊʾ˄ʶˍʰʽ 
ʰˉʰˊʰʾˍʹˍˇΦ 

¶ ʃˊˇˋ˒ʷˊˇ˄ˍʰʽ ˃ʰʻʺ˃ʰˍʰ ʁ ˊʶˎ˄ʹˍʽˁʺˌ ˃ʶʻˇʵˇ˂ˇʴʾʰˌΤ ʃˇʽʰ ʶʾ˄ʰʽ ʰˎˍʱΤ 

ɲʶ˄ ˎˉʱˊ˔ʶʽ ˉˊˇˋ˒ʶˊˈ˃ʶ˄ˇ ˃ʱʻʹ˃ʰ ʶˊʶˎ˄ʹˍʽˁʺˌ ˃ʶʻˇʵˇ˂ˇʴʾʰˌΣ ʰ˂˂ʱ ˇκʹ ˎˉˇ˕ʺ˒ʽˇˌκʰ 
ˋˎ˄ʶˊʴʱʸʶˍʰʽ ˉˊˇˌ ʰˎˍˈ˄ ˍˇ˄ ˋˁˇˉˈ ˃ʶ ˍˇ˄κˍʹ˄ ʶˉʽʲ˂ʷˉˇ˄ˍʰκˇˎˋʰ 

ɱʶ˄ʽˁʱΣ ˍˇ ʃˊˈʴˊʰ˃˃ʰ ɲʽʵʰˁˍˇˊʽˁ˗˄ ʅˉˇˎʵ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ 
ˇˊʴʰ˄˗˄ʶˍʰʽ ˁʰʽ ˂ʶʽˍˇˎˊʴʶʾ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˁʶʾ˃ʶ˄ʶˌ ʵʽʰˍʱ˅ʶʽˌ ό˄Φ 4957/2022, ˈˉ˖ˌ 
ˍˊˇˉˇˉˇʽʺʻʹˁʶ ˁʰʽ ʽˋ˔ˏʶʽύ  
ɶ ˔ˊˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ʴʽʰ ˍʹ˄ ʰˉˈˁˍʹˋʹ ˍˇˎ ɲʽʵʰˁˍˇˊʽˁˇˏ ɲʽˉ˂˗˃ʰˍˇˌ ʶʾ˄ʰʽ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˍˊʾʰ 

όоύ ˉ˂ʺˊʹ ʹ˃ʶˊˇ˂ˇʴʽʰˁʱ ʷˍʹ ʰˉˈ ˍʹ˄ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ˇˊʽˋ˃ˇˏ ˍʹˌ ʆˊʽ˃ʶ˂ˇˏˌ ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺˌ 
ɳˉʽˍˊˇˉʺˌΣ ˃ʶ ˃ʷʴʽˋˍˇ ˍʰ ʷ˅ʽ όсύ ˉ˂ʺˊʹ ʹ˃ʶˊˇ˂ˇʴʽʰˁʱ ʷˍʹ ʰˉˈ ˍʹ˄ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ˇˊʽˋ˃ˇˏ ˍʹˌ 
ʆˊʽ˃ʶ˂ˇˏˌ ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺˌ ɳˉʽˍˊˇˉʺˌΦ ʇˉʱˊ˔ʶʽ ˉˊˈʲ˂ʶ˕ʹ ˉʰˊʱˍʰˋʹˌ ʴʽʰ ʵˏˇ όнύ ʶˉʽˉ˂ʷˇ˄ ʷˍʹΣ 
˃ʶˍʱ ʰˉˈ ʰʾˍʹˋʹ ˍˇˎκˍʹˌ ˎˉˇ˕ʹ˒ʾˇˎκʰˌ ˁʰʽ ˍʶˁ˃ʹˊʽ˖˃ʷ˄ʹ ʰˉˈ˒ʰˋʹ ˍʹˌ ʅˎ˄ʷ˂ʶˎˋʹˌ ˍʹˌ ʅ˔ˇ˂ʺˌΦ  
ɱʽʰ ˈˋˇˎˌ ˎˉˇ˕ʺ˒ʽˇˎˌκʶˌ ʵʽʵʱˁˍˇˊʶˌ ʷ˔ˇˎ˄ ʴʾ˄ʶʽ ˁʰˍΩ ʶ˅ʰʾˊʶˋʹ ʵʶˁˍˇʾκʷˌΣ ˔˖ˊʾˌ ˄ʰ ʶʾ˄ʰʽ ˁʱˍˇ˔ˇʽ 
ɲʽˉ˂˗˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Σ ˍˇ ʶ˂ʱ˔ʽˋˍˇ ˔ˊˇ˄ʽˁˈ ˈˊʽˇ ʰ˄ʷˊ˔ʶˍʰʽ ˋˍʰ ˍʷˋˋʶˊʰ όпύ 
ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˉ˂ʺˊʹ ʹ˃ʶˊˇ˂ˇʴʽʰˁʱ ʷˍʹ ʰˉˈ ˍʹ˄ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ˇˊʽˋ˃ˇˏ ˍʹˌ ʆˊʽ˃ʶ˂ˇˏˌ 
ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺˌ ɳˉʽˍˊˇˉʺˌΦ  
ɾʶˍʱ ʰˉˈ ˍʹ˄ ʶˁˉ˂ʺˊ˖ˋʹ ˍ˖˄ ˈˋ˖˄ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʷ˔ˇˎ˄ ˍʶʻʶʾΣ ˍˇ ʵʽʵʰˁˍˇˊʽˁˈ 

ˉˊˈʴˊʰ˃˃ʰ ʶˋˍʽʱʸʶˍʰʽ ˋˍʹ˄ ʶˁˉˈ˄ʹˋʹ ʵʽʵʰˁˍˇˊʽˁʺˌ ʵʽʰˍˊʽʲʺˌΣ ʹ ˇˉˇʾʰ ˉˊʷˉʶʽ ˄ʰ ʰˉˇˍʶ˂ʶʾ ˃ʾʰ 
ˋʹ˃ʰ˄ˍʽˁʺ ˋˎ˄ʶʽˋ˒ˇˊʱ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʴ˄˗ˋʹΦ ɶ ˉˊ˖ˍˇˍˎˉʾʰ ˁʰʽ ʹ ˋˎ˃ʲˇ˂ʺ ˍʹˌ ʵʽʰˍˊʽʲʺˌ 
ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ ʰˉˇʵʶʽˁ˄ˏʶˍʰʽ ˃ʶ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ ˃ʷˊˇˎˌ ˍʹˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ 
ʰ˄ʰˁˇʽ˄˗ˋʶʽˌ ˋʶ ʵʽʶʻ˄ʺ ˋˎ˄ʷʵˊʽʰΣ ˃ʶ ˋˏˋˍʹ˃ʰ ˁˊʽˍ˗˄Σ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ʺ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʺ 
ˍʹˌΦ ɶ ʵʽʵʰˁˍˇˊʽˁʺ ʵʽʰˍˊʽʲʺ ˋˎ˄ˍʱˋˋʶˍʰʽ ˋˍʹ˄ ɮʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰΣ ˁʰˍʰˍʾʻʶˍʰʽ ˋˍʹ˄ ɰʽʲ˂ʽˇʻʺˁʹ ˁʰʽ 
ʰ˄ʰˊˍʱˍʰʽ ˋˍˇ ˕ʹ˒ʽʰˁˈ ʰˉˇʻʶˍʺˊʽˇ ˍˇˎ ɲʽʶʻ˄ˇˏˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍʹˌ ɳ˂˂ʱʵˇˌΦ ɮ˄ˍʾʴˊʰ˒ˈ ˍʹˌ ʵʶ 
ʰˉˇˋˍʷ˂˂ʶˍʰʽ ˋˍˇ ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ʆʶˁ˃ʹˊʾ˖ˋʹˌ ʴʽʰ ʵʹ˃ˇˋʾʶˎˋʹ ˋˍˇ ɳʻ˄ʽˁˈ ɮˊ˔ʶʾˇ ɲʽʵʰˁˍˇˊʽˁ˗˄ 
ɲʽʰˍˊʽʲ˗˄Φ 
ɮˉˈ ˍʰ ʰ˄˖ˍʷˊ˖ ˋˎ˄ʱʴʶˍʰʽ ˈˍʽ ʹ ʵˇ˃ʺ ˍˇˎ ʃɲɲ  ʶʾ˄ʰʽ ˋˎ˃ʲʰˍʺ ˃ʶ ˍʹ˄ ˁʶʾ˃ʶ˄ʹ ˄ˇ˃ˇʻʶˋʾʰΦ 
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3.3.3. ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ ʶ˅ʶˍʰˋˍʽˁˈ ˋˏˋˍʹ˃ʰΤ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ˋˎ˄ʰ˒˗˄ ʻʶ˃ʰˍʽˁʱ ʶʽʵʽˁ˗˄ ʶˉʽˋˍʹ˃ˈ˄˖˄ ʰˉˈ ʱ˂˂ʰ ɮɳɹ ʺ ʶˊʶˎ˄ʹˍʽˁʱ ɹʵˊˏ˃ʰˍʰ ˋˍʹ 

ˋˏ˄ʻʶˋʹ ˍ˖˄ т˃ʶ˂˗˄ ˁʰʽ о˃ʶ˂˗˄ ʶˉʽˍˊˇˉ˗˄; 

ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺΣ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ʰˉˈ ˍʰ ʰˁˈ˂ˇˎʻʰ ɹʵˊˏ˃ʰˍʰΥ 

¶ ɮʃɸΥ 7 ̀ ˎ˃˃ʶˍˇ˔ʷˌΦ 

¶ ʃʰʃʶʽΥ м ˋˎ˃˃ʶˍˇ˔ʺΦ 

¶ ɳɼɳʆɮΥ 6 ̀ ˎ˃˃ʶˍˇ˔ʷˌΦ 

¶ ʃˇ˂Φ ɼˊΦΥ м ˋˎ˃˃ʶˍˇ˔ʺΦ 

¶ ʃʰɾʰˁΥ 4 ̀ ˎ˃˃ʶˍˇ˔ʷˌ. 

¶ ʃΦɹ˖ʰ˄Υ 3 ̀ ˎ˃˃ʶˍˇ˔ʷ.̩ 

¶ ʃΦɸΦ 2 ̀ ˎ˃˃ʶˍˇ˔ʷ.̩ 

¶ ʃΦʃʶ˂ˇˉΥ 2 ̀ ˎ˃˃ʶˍˇ˔ʷ.̩ 

¶ ɮˋˍʶˊˇˋˁˇˉʶʾˇ ɮʻʹ˄˗˄: 1 ̀ ˎ˃˃ʶˍˇ˔ʺΦ 

¶ ʃ˗ˌ ˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽ ɻ ʽʰ˔ˊˇ˄ʽˁʱ ʹ ʶˉʾʵˇˋʹ ˁʰʽ ʹ ˉˊˈˇʵˇˌ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Τ 

ʁκɶ ˎˉˇ˕ʺ˒ʽˇˌκʰ ʵʽʵʱˁˍˇˊʰˌΣ ˁʰˍΩ ʷˍˇˌ ˉʰˊˇˎˋʽʱʸʶʽ ˉˊˇ˒ˇˊʽˁʱ ʶ˄˗ˉʽˇ˄ ˍʹˌ ʆˊʽ˃ʶ˂ˇˏˌ 
ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺˌ ɳˉʽˍˊˇˉʺˌ ˁʰʽ ˎˉˇʲʱ˂˂ʶʽ ʶʴʴˊʱ˒˖ˌ ˋʶ ʰˎˍʺ ʰ˄ʰ˂ˎˍʽˁˈ ˎˉˈ˃˄ʹ˃ʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ 
ˉˊˈˇʵˇ ˍʹˌ ɲʽʵʰˁˍˇˊʽˁʺˌ ˍˇˎκ ˍʹˌ ɲʽʰˍˊʽʲʺˌΦ ɮ˄ˍʾʴˊʰ˒ˇ ˍˇˎ ˎˉˇ˃˄ʺ˃ʰˍˇˌΣ ˁʰʻ˗ˌ ˁʰʽ ˋ˔ˈ˂ʽʰ ʶˉΩ 
ʰˎˍˇˏ ʰˉˈ ˍˇ˄κˍʹ˄ ʶˉʽʲ˂ʷˉˇ˄ˍʰκˇˎˋʰ ʺ ˍʹ˄ ʆˊʽ˃ʶ˂ʺ ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ɳˉʽˍˊˇˉʺ ˁʰʽ ˍ˖˄ ʶˁʻʷˋʶ˖˄ 
ˉˊˇˈʵˇˎΣ ˁʰˍʰ˔˖ˊˇˏ˄ˍʰʽ ˋˍˇ˄ ʰˍˇ˃ʽˁˈ ˒ʱˁʶ˂ˇ ˍˇˎκˍʹˌ ˎˉˇ˕ʹ˒ʾˇˎκʰˌ ʵʽʵʱˁˍˇˊʰΦ ɶ ˍˊʽ˃ʶ˂ʺˌ 
ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ɳˉʽˍˊˇˉʺ ʰ˅ʽˇ˂ˇʴ˗˄ˍʰˌ ˍʹ˄ ʷˁʻʶˋʹ ˉˊˇˈʵˇˎ ˃ˉˇˊʶʾ ˁʰˍʱ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˁʰʽ 
ˍʶˁ˃ʹˊʽ˖˃ʷ˄ʰΣ ˄ʰ ˉˊˇˍʶʾ˄ʶʽ ˍʹ ʵʽʰʴˊʰ˒ʺ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Φ ɶ ˋ˔ʶˍʽˁʺ ʰˉˈ˒ʰˋʹ 
ˁˇʽ˄ˇˉˇʽʶʾˍʰʽ ˋˍˇ˄ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇ ˁʰʽ ˋˍʹ ʃˊˇˋ˖ˊʽ˄ʺ ɱʶ˄ʽˁʺ ʅˎ˄ʷ˂ʶˎˋʹ ˍʹˌ ʅ˔ˇ˂ʺˌΦ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ́  ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Τ 

ɶ ɲʽʵʰˁˍˇˊʽˁʺ ɲʽʰˍˊʽʲʺ ˎˉˇˋˍʹˊʾʸʶˍʰʽ ʰˉˈ ˍˇ˄κˍʹ˄ ˎˉˇ˕ʺ˒ʽˇκʰ ʵʽʵʱˁˍˇˊʰ ʵʹ˃ˈˋʽʰΣ ˋˍʹ˄ 
ɳˉˍʰ˃ʶ˂ʺ ɳ˅ʶˍʰˋˍʽˁʺ ɳˉʽˍˊˇˉʺΣ ʶ˒ˈˋˇ˄ ˎˉʱˊ˔ʶʽ ʰˉʰˊˍʾʰ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˍʶˋˋʱˊ˖˄ όпύ ˃ʶ˂˗˄ ˍʹˌΦ 
ʁκɶ ˎˉˇ˕ʺ˒ʽˇˌκʰ ʶˉʾˋʹˌ ʰˉʰ˄ˍʱ ˋˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˍ˖˄ ˃ʶ˂˗˄ ˍʹˌ ɳˉˍʰ˃ʶ˂ˇˏˌ ɳ˅ʶˍʰˋˍʽˁʺˌ 
ɳˉʽˍˊˇˉʺˌΣ ʶ˄˗ ʶʾ˄ʰʽ ʵˎ˄ʰˍˈΣ ˃ʶ ˍʹ ˋˏ˃˒˖˄ʹ ʴ˄˗˃ʹ ˍʹˌ ɳˉˍʰ˃ʶ˂ˇˏˌ ɳ˅ʶˍʰˋˍʽˁʺˌ ɳˉʽˍˊˇˉʺˌ, ˄ʰ 
ˎˉˇʲ˂ʹʻˇˏ˄ ʶˊ˖ˍʺˋʶʽˌ ˁʰʽ ʰˉˈ ˍˇ ʰˁˊˇʰˍʺˊʽˇΦ  
ɾʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʰ˄˖ˍʷˊ˖ ʵʽʰʵʽˁʰˋʾʰˌΣ ˇκʹ ˎˉˇ˕ʺ˒ʽˇˌκʰ ʰˉˇ˔˖ˊʶʾ ˁʰʽ ʹ 

ɳˉˍʰ˃ʶ˂ʺˌ ɳ˅ʶˍʰˋˍʽˁʺ ɳˉʽˍˊˇˉʺ ˋˎˋˁʷˉˍʶˍʰʽ ˁʰʽ ˁˊʾ˄ʶʽ ˍʹ ʵʽʰˍˊʽʲʺ ˖ˌ ˉˊˇˌ ˍʹ˄ ˉˇʽˈˍʹˍʰΣ ˍʹ˄ 
ˉ˂ʹˊˈˍʹˍʰΣ ˍʹ˄ ˉˊ˖ˍˈˍˎˉʹ ˋˁʷ˕ʹ ˁʰʽ ˍʹ˄ ˋˎ˃ʲˇ˂ʺ ˍʹˌ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ˃ʶ ʲʱˋʹ ʰˎˍʱ ˍʰ 
ˁˊʽˍʺˊʽʰ ʵʽʰˍˎˉ˗˄ʶʽ ˍʹ˄ ˍʶ˂ʽˁʺ ˍʹˌ ˁˊʾˋʹ ˁʰʽ ˍʹ ʲʰʻ˃ˇ˂ˇʴʶʾΦ 

¶ ɳ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ˁˇʽ˄ʷˌ ό˃ʶˍʰ˅ˏ ˍ˖˄ ʵʽʵʰˋˁˈ˄ˍ˖˄ύ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Τ 

ʂ˂ʶˌ ˇʽ ʵʽʰʵʽˁʰˋʾʶˌ ʶʾ˄ʰʽ ˁˇʽ˄ʷˌ ˁʰʽ ʰˉˈ˂ˎˍʰ ˋˎ˃ʲʰˍʷˌ ˃ʶ ˍʹ˄ ˁʶʾ˃ʶ˄ʹ ˄ˇ˃ˇʻʶˋʾʰ ˁʰʽ ˍʰ 
ˁˊʽˍʺˊʽʰ ˉˇʽˈˍʹˍʰˌ ˉˇˎ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖Φ  

¶ ʃ˗ˌ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ́  ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Τ 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ʶʾ˄ʰʽ ʷ˃˃ʶˋʹ ʰ˂˂ʱ ˇˎˋʽʰˋˍʽˁʺΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ ˍʽˌ 
ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇ ʶˉʾˉʶʵˇ ˍ˖˄ ˉʶˊʽˇʵʽˁ˗˄ ˁʰʽ ˍ˖˄ ˋˎ˄ʶʵˊʾ˖˄ ˈˉˇˎ ʵʹ˃ˇˋʽʶˏˇ˄ˍʰʽ 
ˍʰ ʶˊʶˎ˄ʹˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Φ  

¶ ʃˈˋˇ ʵʽʰ˒ʰ˄ʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˄ʱʻʶˋʹˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍʹˌ ʵʽʵʰˁˍˇˊʽˁʺˌ ʵʽʰˍˊʽʲʺˌΤ 

ʆˈˋˇ ʹ ʰ˄ʱʻʶˋʹ ˈˋˇ ˁʰʽ ʹ ʶ˅ʷˍʰˋʹ ˍʹˌ ʵʽʵʰˁˍˇˊʽˁʺˌ ʵʽʰˍˊʽʲʺˌ όˈˉ˖ˌ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˋˍʽˌ 
ˋ˔ʶˍʽˁʷ ̩ˉʰˊʰʴˊʱ˒ˇˎˌύ ʴʾ˄ˇ˄ˍʰʽ ˃ʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ˉˇˎ ʶ˅ʰˋ˒ʰ˂ʾʸˇˎ˄ ˍʹ ʵʽʰ˒ʱ˄ʶʽʰ 
ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ʵʽʰʵʽˁʰˋʽ˗˄Φ  
ɳˉʽˉ˂ʷˇ˄Σ  ́ɱˊʰ˃˃ʰˍʶʾʰ ˍʹˌ ʅ˔ˇ˂ʺˌ ʰ˄ʰˊˍʱ ˋˍˇ˄ ʵʽʰʵʽˁˍˎʰˁˈ ˍˈˉˇ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ 

ˁʰʽ ʰʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰΣ ˍˇ ˈ˄ˇ˃ʰ ˍˇˎκˍʹˌ ʇˉˇ˕ʺ˒ʽˇˎκʰˌ ɲʽʵʱˁˍˇˊʰΣ ˍˇ˄ ˍʾˍ˂ˇ ˁʰʽ ˋˏ˄ˍˇ˃ʹ ˉʶˊʾ˂ʹ˕ʹ 
ˍʹˌ ɲʽʵʰˁˍˇˊʽˁʺˌ ɲʽʰˍˊʽʲʺˌΣ ˍˇ ˈ˄ˇ˃ʰ ˍˇˎκˍʹˌ ʶˉʽʲ˂ʷˉˇ˄ˍˇˌκˇˎˋʰˌ ˁʰʽ ˍ˖˄ ʱ˂˂˖˄ ˃ʶ˂˗˄ ˍʹˌ 
ʆˊʽ˃ʶ˂ˇˏˌ ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺˌ ɳˉʽˍˊˇˉʺˌΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍʹ ʵʽʵʰˁˍˇˊʽˁʺ ʵʽʰˍˊʽʲʺΤ ʃˇʽ̩̫Τ 
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ɶ ɲʽʵʰˁˍˇˊʽˁʺ ɲʽʰˍˊʽʲʺ ˉˊˇːˉˇʻʷˍʶʽ ʶʽˌ ʲʱʻˇˌ ʷˊʶˎ˄ʰ ˍˇˎ ˎˉˇ˕ʺ˒ʽˇˎκ ʰˌ ʵʽʵʱˁˍˇˊʰ ˋˍˇ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ˈ ˍʹˌΣ ˉʰˊˇˎˋʾʰˋʹ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˋˎ˄ʷʵˊʽʰ ˁʰʽ 
ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʵˏˇ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʷʴˁˎˊʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˃ʶ ˁˊʽˍʷˌ ˁʰʽ ˋˎ˄ˍʶ˂ʶˋˍʺ 
ʰˉ̋˔ʹˋʹˌ ˋʶ ʷ˄ʰ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʰˉˈ ˍʰ ʰˉˇʵʶˁˍʱ ˋˎˋˍʺ˃ʰˍʰ ˁʰˍʰ˂ˇʴˇʴˊʱ˒ʹˋʹˌΣ ˉΦ˔Φ Web of 
Science, Scopus, Scimago Q1-Q3. 

 

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʰˁˇ˂ˇˎʻʶʾˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ˎˉʱˊ˔ʶʽ ˋʶ ˈ˂ʰ ˍʰ ʆ˃ʺ˃ʰˍʰΣ ʲʱˋʶʽ ˍˇˎ 
˄ˇ˃ʽˁˇˏ ˉ˂ʰʽˋʾˇˎ ˁʰʽ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰ˄ˇ˄ʽˋ˃ˇˏ ˍˇˎ ɲɹʃɮɳΣ ʶ˄˗ ʶ˅ʰˋ˒ʰ˂ʾʸˇ˄ˍʰʽ ʹ ʵʽʰ˒ʱ˄ʶʽʰ 
ˁʰʽ ʹ ˉˇʽˈˍʹˍʰ ˍ˖˄ ʶˁˉˇ˄ˇˏ˃ʶ˄˖˄ ʵʽʰˍˊʽʲ˗˄ ˃ʷˋ˖ ˍ˖˄ ˉʶˊʽʴˊʰ˒ˈ˃ʶ˄˖˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˇˊʽˋ˃ˇˏ 
ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ ʶˉʽˍˊˇˉ˗˄Σ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ˉˊˇˈʵˇˎ ˁʰʽ ˍʹˌ ʶ˅ʰˋ˒ʱ˂ʽˋʹˌ ˁˊʽˍʹˊʾ˖˄ 
ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ʵʹ˃ˇˋʽʶˏˋʶ˖˄κʰ˄ʰˁˇʽ˄˗ˋʶ˖˄ ˁʰʽ ʱˊʰ ˁʰʽ ˍʹˌ ʵʽʵʰˁˍˇˊʽˁʺˌ ʵʽʰˍˊʽʲʺˌΦ 
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3.3.4. ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Τ58 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Τ 

ɶ ʅ˔ˇ˂ʺ ʰˁˇ˂ˇˎʻʶʾ ˍˇˎˌ ʶ˅ʺˌ ʵˏˇ ˍˊˈˉˇˎˌ ʶˉʽ˂ˇʴʺˌ ʇΦɲΦΥ  
ɮΦ ʅˏʴ˔ˊˇ˄ʹ ʶˉʽ˂ˇʴʺ ʇΦɲΦ ʁ ˎˉˇ˕ʺ˒ʽˇˌ ˎˉˇʲʱ˂˂ʶʽ ʰʾˍʹˋʹ ˋˍʹ ɱˊʰ˃˃ʰˍʶʾʰ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ˈˉˇˎ 

ʰ˄ʰʴˊʱ˒ʶˍʰʽ ˇ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ˇˌ ˉˊˇˋ˖ˊʽ˄ˈˌ ˍʾˍ˂ˇˌΣ ˁʰʻ˗ˌ ˁʰʽ ˇκʹ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ˇˌκʹ ˖ˌ 
ʶˉʽʲ˂ʷˉ˖˄κˇˎˋʰ ˍʹˌ ɲʽʵʰˁˍˇˊʽˁʺˌ ɲʽʰˍˊʽʲʺˌΣ ˇκʹ ˇˉˇʾˇˌκʰ ʰ˄ʺˁʶʽ ˋʶ ˈˋˇˎˌκʶˌ ʷ˔ˇˎ˄ ʵʽˁʰʾ˖˃ʰ 
ʶˉʾʲ˂ʶ˕ʹˌ ɲʽʵʰˁˍˇˊʽˁʺˌ ɲʽʰˍˊʽʲʺˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˁʶʾ˃ʶ˄ʹ ˄ˇ˃ˇʻʶˋʾʰΦ  
ɰΦ ɮˋˏʴ˔ˊˇ˄ʹ ʶˉʽ˂ˇʴʺ ʇΦɲΦ ɾʷ˂ʹ ɲΦɳΦʃΦ ˍʹˌ ˋ˔ˇ˂ʺˌΣ ˉˇˎ ʵˏ˄ʰ˄ˍʰʽ ˄ʰ ʶˉʽʲ˂ʷ˕ˇˎ˄ ʵʽʵʰˁˍˇˊʽˁʷˌ 

ʵʽʰˍˊʽʲʷˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˁʶʾ˃ʶ˄ʹ ˄ˇ˃ˇʻʶˋʾʰΣ ˉˊˇˁʹˊˏˋˋˇˎ˄ ʻʷˋʶʽˌ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Σ ˇʽ 
ˇˉˇʾʶˌ ʰ˄ʰˊˍ˗˄ˍʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˋˍˇ˄ ʵʽʰʵʽˁˍˎʰˁˈ ˍˈˉˇ ˍʹˌ ʅ˔ˇ˂ʺˌΦ ʁʽ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇʽ 
ˎˉˇʲʱ˂ˇˎ˄ ʰʽˍʺˋʶʽˌ ʶ˄ˍˈˌ ˇˊʽʸˈ˃ʶ˄ʹˌ ˍʰˁˍʺˌ ˉˊˇʻʶˋ˃ʾʰˌΦ  
ɲʽˁʰʾ˖˃ʰ ˎˉˇʲˇ˂ʺˌ ʰʾˍʹˋʹˌ ʴʽʰ ʶˁˉˈ˄ʹˋʹ ɲʽʵʰˁˍˇˊʽˁʺˌ ɲʽʰˍˊʽʲʺˌ ˋˍʹ ʅ˔ˇ˂ʺ ʷ˔ˇˎ˄ ˈˋˇʽκʶˌ 

ˉ˂ʹˊˇˏ˄ ˍʽˌ ʶ˅ʺˌ ˉˊˇːˉˇʻʷˋʶʽˌΥ iΦ ɳʾ˄ʰʽ ˉˍˎ˔ʽˇˏ˔ˇʽ ɮΦɳΦɹΦ όʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ʺ ʆΦɳΦɹΦύ ˍʹˌ ʹ˃ʶʵʰˉʺˌ ʺ 
ʰ˄ˍʾˋˍˇʽ˔ˇˎ ʽʵˊˏ˃ʰˍˇˌ ˍʹˌ ʰ˂˂ˇʵʰˉʺˌΦ iiΦ ɳʾ˄ʰʽ ˁʱˍˇ˔ˇʽ ɲʽˉ˂˗˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
ɮΦɳΦɹΦ ˍʹˌ ʹ˃ʶʵʰˉʺˌ ʺ ʰ˄ˍʾˋˍˇʽ˔ˇˎ ʽʵˊˏ˃ʰˍˇˌ ˍʹˌ ʰ˂˂ˇʵʰˉʺˌ ʺ ɳʾ˄ʰʽ ˁʱˍˇ˔ˇʽ ʶ˄ʽʰʾˇˎ ˁʰʽ 
ʰʵʽʱˋˉʰˋˍˇˎ ˍʾˍ˂ˇˎ ˋˉˇˎʵ˗˄ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏ ʶˉʽˉʷʵˇˎ ˁʰˍʱ ˍˇ ʱˊʻˊˇ пс ˍˇˎ ˄Φ ппурκнлмтΦ iii. 
ɴ˔ˇˎ˄ ˉˇ˂ˏ ˁʰ˂ʺ ʴ˄˗ˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌΦ  
ɼʰˍΩ ʶ˅ʰʾˊʶˋʹ ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍˇʾ ˎˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌ ˃ʹ ˁʱˍˇ˔ˇʽ ɲʽˉ˂˗˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 

ʅˉˇˎʵ˗˄Σ ˈˍʰ˄ ʵʽʰˉʽˋˍ˖˃ʷ˄ʰ ʷ˔ˇˎ˄ ˋˎʴʴˊʰ˒ʽˁʺ ʺ ʶˊʶˎ˄ʹˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏ 
ʶˉʽˉʷʵˇˎ ˋʶ ˋ˔ʶˍʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʵˏˇ όнύ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˃ʶ ˍˇ ˋˏˋˍʹ˃ʰ ˍ˖˄ ˁˊʽˍ˗˄ ˋʶ ˋˎ˄ʰ˒ʷˌ ʴ˄˖ˋˍʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˃ʶ ˍˇ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ˇ ʻʷ˃ʰΦ  
ɶ ʃˊˇˋ˖ˊʽ˄ʺ ɱʶ˄ʽˁʺ ʅˎ˄ʷ˂ʶˎˋʹ ˍʹˌ ʅ˔ˇ˂ʺˌ ˃ˉˇˊʶʾ ˄ʰ ʻʷˋʶʽ ˁʰʽ ʱ˂˂ʰ ˁˊʽˍʺˊʽʰ ˈˉ˖ˌΣ 

ʶ˄ʵʶʽˁˍʽˁʱ, ʶˁˉˇ˄ʹʻʷ˄ ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇΣ ʶ˅ʶˍʱˋʶʽˌ ʺ ˁʰʽ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˃ʰʻʹ˃ʱˍ˖˄Σ 
ˉˊˇːˉʹˊʶˋʾʰ ˁ˂ˉΦ 

¶ ɾʶ ˉˇʽʰ  ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽΤ 

ʆʰ ʰˉʰʽˍˇˏ˃ʶ˄ʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˉˇˎ ˎˉˇʲʱ˂˂ˇ˄ˍʰʽ ʰˉˈ ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇ ʶʾ˄ʰʽ ˍʰ ʶ˅ʺˌΥ ƛΦ 
ɮ˄ʰ˂ˎˍʽˁˈ ɰʽˇʴˊʰ˒ʽˁˈ ʅʹ˃ʶʾ˖˃ʰΦ iƛΦ ɮ˄ˍʾʴˊʰ˒ˇ ˍˇˎ ʲʰˋʽˁˇˏ ˉˍˎ˔ʾˇˎ ˁʰʽ ˉʽˋˍˇˉˇʽʹˍʽˁˈ 
ʰ˄ʰ˂ˎˍʽˁʺˌ ʲʰʻ˃ˇ˂ˇʴʾʰˌΦ iiiΦ ɮ˄ˍʾʴˊʰ˒ˇ ɲʽˉ˂˗˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʺ ʲʶʲʰʾ˖ˋʹ 
ʶˉʽˍˎ˔ˇˏˌ ʶ˅ʷˍʰˋʹˌ ˁʰʽ ʲʰʻ˃ˇ˂ˇʴʾʰˌ ˈ˂˖˄ ˍ˖˄ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ 
ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹˌ ˁʰʽ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˁʰʽ ˉʽˋˍˇˉˇʽʹˍʽˁˈ 
ʰ˄ʰ˂ˎˍʽˁʺˌ ʲʰʻ˃ˇ˂ˇʴʾʰˌΦ iǾΦ ʃʽˋˍˇˉˇʽʹˍʽˁˈ ˉˇ˂ˏ ˁʰ˂ʺˌ ʴ˄˗ˋʹˌ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌΦ vΦ ɲˏˇ 
ˋˎˋˍʰˍʽˁʷˌ ʶˉʽˋˍˇ˂ʷˌ ʰˉˈ ɾʷ˂ʹ ɲɳʃ ɮ˄˖ˍʱˍ˖˄ ɳˁˉʰʽʵʶˎˍʽˁ˗˄ ɹʵˊˎ˃ʱˍ˖˄ όɮɳɹύ ˁʰʽ 
ɳˊʶˎ˄ʹˍʷˌκˍˊʽʶˌ ɳˊʶˎ˄ʹˍʽˁ˗˄ ɼʷ˄ˍˊ˖˄Φ vƛΦ ʆˎ˔ˈ˄ ʶˊʶˎ˄ʹˍʽˁʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌΦ vƛƛΦ ʃˊˇˋ˔ʷʵʽˇ 
ʵʽʵʰˁˍˇˊʽˁʺˌ ʵʽʰˍˊʽʲʺˌ ˋˍˇ ˇˉˇʾˇ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋʶ ʴʶ˄ʽˁʷˌ ʴˊʰ˃˃ʷˌ ˍˇ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ 
ˍʹˌ ʵʽʵʰˁˍˇˊʽˁʺˌ ʷˊʶˎ˄ʰˌΦ 
ɶ ʃˊˇˋ˖ˊʽ˄ʺ ɱʶ˄ʽˁʺ ʅˎ˄ʷ˂ʶˎˋʹ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ˏˋˍʶˊʰ ʰˉˈ ʶʽˋʺʴʹˋʹ ˍʹˌ ɳʽˋʹʴʹˍʽˁʺˌ ɳˉʽˍˊˇˉʺˌ 

ˉˇˎ ʷ˔ʶʽ ˇˊʾˋʶʽ ʴʽʰ ˍˇ ˋˁˇˉˈ ʰˎˍˈΣ ʶ˂ʷʴ˔ʶʽ ˍʰ ˉˊˇˋˈ˄ˍʰ ˍˇˎκˍ˖˄ ˎˉˇ˕ʹ˒ʾˇˎκ˖˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ 
ˁˊʽˍʺˊʽʰ ʶʽˋʰʴ˖ʴʺˌ ˁʰʽ ʰ˄ ʰˎˍʱ ʶʾ˄ʰʽ ʶˉʰˊˁʺΣ ʶ˅ʶˍʱʸʶʽ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʶˉʱˊˁʶʽʰ ˁʰʽ 
ˋˁˇˉʽ˃ˈˍʹˍʰ ˍʹˌ ʶˊʶˎ˄ʹˍʽˁʺˌ ˍˇˎ ˉˊˈˍʰˋʹˌΣ ˋˎ˄ʶˁˍʽ˃ʱ ˍʹ ʵʽʰʻʶˋʽ˃ˈˍʹˍʰ ˍ˖˄ ˃ʶ˂˗˄ ɲΦɳΦʃΦ ˍʹˌ 
ʅ˔ˇ˂ʺˌ ˁʰʽ ʰˉˇ˒ʰˋʾʸʶʽ ʴʽʰ ˍʹ˄ ʰˉˇʵˇ˔ʺ ʺ ʰˉˈˊˊʽ˕ʹ ˍʹˌ ʰʾˍʹˋʹˌ ʶʽˋʰʴ˖ʴʺˌ ˃ʶ ʰ˄ʰ˂ˎˍʽˁʺ 
ʰˉˈ˒ʰˋʹΣ ˈˉˇˎ ʶˁʻʷˍʶʽ ˍˇˎˌ ˂ˈʴˇˎˌ ʴʽʰ ˍˇˎˌ ˇˉˇʾˇˎˌ ˇκʹ ˎˉˇ˕ʺ˒ʽˇˌκʰ ˉ˂ʹˊˇʾ ʺ ʵʶ˄ ˉ˂ʹˊˇʾ ˍʽˌ 
ˉˊˇːˉˇʻʷˋʶʽˌ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʴʾ˄ʶʽ ʵʶˁˍˈˌκʺΦ ʅʶ ˉʶˊʾˉˍ˖ˋʹ ʰˉˇʵˇ˔ʺˌ ˍʹˌ ʰʾˍʹˋʹˌ ˇˊʾʸʶˍʰʽ ˇ 
ɳˉʽʲ˂ʷˉ˖˄ ɼʰʻʹʴʹˍʺˌ ˁʰʽ ʹ ˍˊʽ˃ʶ˂ʺˌ ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ɳˉʽˍˊˇˉʺ ˃ʶ ˍʹ ˋˏ˃˒˖˄ʹ ʴ˄˗˃ʹ ˍˇˎˌΣ ʲʱˋʶʽ 
ˍʹˌ ˁʶʾ˃ʶ˄ʹˌ ˄ˇ˃ˇʻʶˋʾʰˌΦ ɶ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ʰˉˇˍʶ˂ʶʾ ˍʹ˄ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ʷ˄ʰˊ˅ʹˌ ˍʹˌ ˋˎ˃˃ʶˍˇ˔ʺˌ ˍˇˎ 
ˎˉˇ˕ʺ˒ʽˇˎ ʵʽʵʱˁˍˇˊʰ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ɲʽʵʰˁˍˇˊʽˁ˗˄ ʅˉˇˎʵ˗˄Φ 

¶ ʃˇʽˇ  ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˉˇʵˇ˔ʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Τ59 

ʆˇ ˉˇˋˇˋˍˈ ˁʰˍʱ ˍʰ ˍʶ˂ʶˎˍʰʾʰ р ʰˁʰʵʹ˃ʰʿˁʱ ʷˍʹ ʰ˄ʷˊ˔ʶˍʰʽ ˋˍˇ 68,19%. 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ˁʰʽ ˍʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Τ 
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ʂ˂ʹ ʹ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍˇ˄ ˋ˔ʶˍʽˁˈ ˁʰ˄ˇ˄ʽˋ˃ˈ ˍˇˎ ʃɲɲ ˉˇˎ ʷ˔ʶʽ ʵʹ˃ˇˋʽʶˎˍʶʾ ˋʶ ʊɳɼΦ 

¶ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶˉʽ˂ˇʴʺˌ ˎˉˇ˕ʹ˒ʾ˖˄ 

ʵʽʵʰˁˍˈˊ˖˄Τ 

ɶ ʵʽʰ˒ʱ˄ʶʽʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʵʽʰˋ˒ʰ˂ʾʸˇ˄ˍʰʽ ˁʰʻ˗ˌ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʶ˄˗ˉʽˇ˄ ˍ˖˄ ˃ʶ˂˗˄ ˍʹˌ 
ʃɱʅΣ ʶ˄˗ ʹ ɱˊʰ˃˃ʰˍʶʾʰ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ˈˉ˖ˌ ʷ˔ʶʽ ʰ˄ʰ˒ʶˊʻʶʾ ˉʰˊʰˉʱ˄˖Σ ʰ˄ʰˊˍʱ ˋˍˇ˄ ʵʽʰʵʽˁˍˎʰˁˈ 
ˍˈˉˇ ˍʹˌ ʅ˔ˇ˂ʺˌΣ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ˁʰʽ ʰʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰΣ ˋˍˇʽ˔ʶʾʰ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍˇˎˌ ʇɲ Φɶ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ʶˉʾˋʹˌ ˁˊʾ˄ʶˍʰʽ ʰˉˈ ˍʹ˄ ʃɱʅΣ ˁʰʻ˗ˌ, ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˋˎ˄ʶʵˊʽʱˋʶ˗˄ ˍʹˌΣ 
ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˇʽ ʶˍʺˋʽʶˌ ʰ˄ʰ˒ˇˊʷˌ ˉˊˇˈʵˇˎ ˍ˖˄ ʇɲΦ 

 
ɳ˄ ˁʰˍʰˁ˂ʶʾʵʽΣ ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ʶʾ˄ʰʽ ˋˎ˃ʲʰˍʺ ˃ʶ ˍʹ˄ ˁʶʾ˃ʶ˄ʹ ˄ˇ˃ˇʻʶˋʾʰ ˁʰʽ ˍˇ˄ 

ʶˋ˖ˍʶˊʽˁˈ ˁʰ˄ˇ˄ʽˋ˃ˈ ʵʽʵʰˁˍˇˊʽˁ˗˄ ˋˉˇˎʵ˗˄ ˍˇˎ ɲɹʃɮɳ ˁʰʽ ˁˊʾ˄ʶˍʰʽ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺΦ ɶ ʵʽʰ˒ʱ˄ʶʽʰ 
ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ˉˊˇˁʺˊˎ˅ʹ ˍ˖˄ ˍˎ˔ˈ˄ ʰ˄ˇʽ˔ˍ˗˄ ʻʷˋʶ˖˄ ˁʰʽ ˍʹ ʵʹ˃ˇˋʽˇˉˇʾʹˋʺ ˍˇˎˌ ˃ʷˋ˖ 
ˍˇˎ ʽˋˍˇˍˈˉˇˎ ˍʹˌ ʅ˔ˇ˂ʺˌΦ ʅʶ ˁʱʻʶ ˉʶˊʾˉˍ˖ˋʹ ʶˉʽ˂ˇʴʺˌ όˋˏʴ˔ˊˇ˄ʹˌ ʺ ʰˋˏʴ˔ˊˇ˄ʹˌύΣ ˇκʹ 
ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˌκʹ ʶ˄ʹ˃ʶˊ˗˄ʶˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ʴʽʰ ˍˇ ˋˁʶˉˍʽˁˈ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ʰˉˈ˒ʰˋʹˌ, ʹ ˇˉˇʾʰ 
˂ʰ˃ʲʱ˄ʶˍʰʽ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍˇˎ ˋˎ˂˂ˇʴʽˁˇˏ ˇˊʴʱ˄ˇˎ ˍʹˌ ʅ˔ˇ˂ʺˌΦ 

 
58 ɆɡɛˊɚɖɟɩůŰŮ Űɞɜ ɄɑɜŬəŬ 5. 
59 ȼ ŮɟɩŰɖůɖ ŬɡŰɐ ɛˊɞɟŮɑ ɜŬ ŬˊŬɜŰɖɗŮɑ ɛŮ ɓɎůɖ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ůɡɛˊɚɖɟɩůŬŰŮ ůŰɞɜ ɄɑɜŬəŬ 5. 
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3.3.5. ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ˄ ˇˊʴʱ˄˖ˋʹ ˋʶ˃ʽ˄ʰˊʾ˖˄ ˁʰʽ ˇ˃ʽ˂ʽ˗˄Τ 

¶ ʇˉʱˊ˔ʶʽ ʴʶ˄ʽˁˈ ˋʶ˃ʽ˄ʱˊʽˇ ˋʶ ˍʰˁˍʺ ˔ˊˇ˄ʽˁʺ ʲʱˋʹ όʶʲʵˇ˃ʰʵʽʰʾˇΣ ˃ʹ˄ʽʰʾˇύ ˈˉˇˎ ˁʰʻʹʴʹˍʷˌ ˁʰʽ ʶˊʶˎ˄ʹˍʷˌ 

ˋˍˇ ʆ˃ʺ˃ʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʹ ʵˇˎ˂ʶʽʱ ˍˇˎˌ ʴʽʰ ʶ˄ʹ˃ʷˊ˖ˋʹ ˍ˖˄ ˋˎ˄ʰʵʷ˂˒˖˄ ˍˇˎˌΣ ʰ˂˂ʱ ˁʰʽ ˍ˖˄ 

˒ˇʽˍʹˍ˗˄Τ 

ʅˁˇˉˈˌ ˍʹˌ ˋʶʽˊʱˌ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˋʶ˃ʽ˄ʰˊʾ˖˄ ˉˇˎ ˇˊʴʰ˄˗˄ʶʽ ˍˇ ʆ˃ʺ˃ʰ ʶʾ˄ʰʽ ˄ʰ ˒ʷˊʶʽ ˋʶ ʶˉʰ˒ʺ 
ˍʹ˄ ʰˁʰʵʹ˃ʰʿˁʺ ˁʰʽ ʶˉʽ˔ʶʽˊʹ˃ʰˍʽˁʺ ˁˇʽ˄ˈˍʹˍʰΣ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰˌ ˋˏʴ˔ˊˇ˄ʰ ʻʷ˃ʰˍʰ ʷˊʶˎ˄ʰˌ ˋˍˇˎˌ 
ˍˇ˃ʶʾˌ ˍʹˌ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌΣ ˍʹˌ ɳ˄ʷˊʴʶʽʰˌΣ ˍˇˎ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ˍˇˎ ʅ˔ʶʵʽʰˋ˃ˇˏ ʃˊˇʿˈ˄ˍ˖˄Σ 
˃ʶˍʰ˅ˏ ʱ˂˂˖˄Φ ɾʷˋʰ ʰˉˈ ˍʰ ˋʶ˃ʽ˄ʱˊʽʰΣ ʹ ʅ˔ˇ˂ʺ ˁʰʽ ˍˇ ʾʵˊˎ˃ʰ ʶ˄ ʴʷ˄ʶʽΣ ʶˉʽ˔ʶʽˊˇˏ˄ ˄ʰ ʶ˄ʽˋ˔ˏˋˇˎ˄ 
ˉʶˊʰʽˍʷˊ˖ ˍʹ˄ ʰˁʰʵʹ˃ʰʿˁʺ ʰˊʽˋˍʶʾʰ ˁʰʽ ˄ʰ ʰ˄ʰʵʶʾ˅ˇˎ˄ ˍˇ ˋˍˊʰˍʹʴʽˁˈ ˊˈ˂ˇ ˍʹˌ ˋˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˍˇˎ 
ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΦ ɳ˅ʱ˂˂ˇˎ ˋˍʰ ˋʶ˃ʽ˄ʱˊʽʰ ʰˎˍʱΣ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ˍʰˁˍʽˁʺ ʲʱˋʹΣ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˁʰʽ ˉʰˊˇˎˋʽʱˋʶʽˌ ʰˉˈ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ʱ˂˂˖˄ 
ʆ˃ʹ˃ʱˍ˖˄ ˍˇˎ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇˎ ˃ʶ ʰˉ˗ˍʶˊˇ ˋˁˇˉˈ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˋˎ˄ʶˊʴʰˋʽ˗˄Φ 
ʅˍˇ˄ ʽˋˍˈˍˇˉˇ ̱ ˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʻ˗ˌ ˁʰʽ ˋˍˇˎˌ ˂ˇʴʰˊʽʰˋ˃ˇˏˌ ˁˇʽ˄˖˄ʽˁ˗˄ ʵʽˁˍˏ˖˄ ˉˇˎ ʵʽʰˍʹˊʶʾ ˍˇ 
ɺʵˊˎ˃ʰ ˁˇʽ˄ˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ʶ˄ ˂ˈʴ˖ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ 

¶ ʇˉʱˊ˔ʶʽ ʵˎ˄ʰˍˈˍʹˍʰ ˉˊˈˋˁ˂ʹˋʹˌ ˇ˃ʽ˂ʹˍ˗˄ ʰˉˈ ʱ˂˂ʰ ˉʰ˄κ˃ʽʰ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁʱ ˁʷ˄ˍˊʰ ʴʽʰ ˄ʰ ʵ˗ˋˇˎ˄  

ˇ˃ʽ˂ʾʶˌ ˁʰʽ ˄ʰ ʶ˄ʹ˃ʶˊ˗ˋˇˎ˄ ʴʽʰ ˍˇ ʷˊʴˇ ˍˇˎˌΤ 

ʂˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˉʰˊʰˉʱ˄˖Σ ˍˇ ʆ˃ʺ˃ʰ ʰ˄ʰˉˍˏˋˋʶʽ ˍʷˍˇʽˇˎ ʶʾʵˇˎˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ 
 
ɱʶ˄ʽˁʱΣ ʹ ʵʽˇˊʴʱ˄˖ˋʺ ˍ˖˄ ˋʶ˃ʽ˄ʰˊʾ˖˄κˇ˃ʽ˂ʽ˗˄ ˃ˉˇˊʶʾ ˄ʰ ˁˊʽʻʶʾ ˖ˌ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ. ʍ̀ ˍˈˋˇ, 

ˎˉʱˊ˔ʶʽ ʻʷ˂ʹˋʹ ʰˉˈ ˍʰ ˃ʷ˂ʹ ɲɳʃ ˄ʰ ˁh ˍʰʲ˂ʹʻʶʾ ˉˊˇˋˉʱʻʶʽʰ ˄ʰ ʲʶ˂ˍʽ˖ʻʶʾ ˉʶˊʰʽˍʷˊ˖ ʹ ˈ˂ʹ 
ʵʽʰʵʽˁʰˋʾʰ ˁʰʽ ʹ ʵʹ˃ˇˋʽˇˉˇʾʹˋʺ ˍʹˌΦ 

3.3.6. ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʶʻ˄ʺ ʵʽʱˋˍʰˋʹ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʽʵʰˁˍˇˊʽˁ˗˄ ʅˉˇˎʵ˗˄Τ 

¶ ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈ ˋˍʽˌ т˃ʶ˂ʶʾˌ ˁʰʽ о˃ʶ˂ʶʾˌ ʶˉʽˍˊˇˉʷˌΤ ʅʶ ˉˇʽˇ ˉˇˋˇˋˍˈΤ 

ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʶ˄ˈˌ ʵʽʵʱˋˁˇ˄ˍʰ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈ ˋˍʽˌ ˍˊʽ˃ʶ˂ʶʾˌ ʶˉʽˍˊˇˉʷˌ (4%). ɶ 
ʰʵˎ˄ʰ˃ʾʰ ˋˍˇ ʸʺˍʹ˃ʰ ʰˎˍˈ ʷ˔ʶʽ ʶ˄ˍˇˉʽˋˍʶʾ ˁʰʽ ʻʰ ʴʾ˄ˇˎ˄ ˉˊˇˋˉʱʻʶʽʶˌ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍʶʾ ˋˍˇ 
ʱ˃ʶˋˇ ˃ʷ˂˂ˇ˄Φ 

¶  ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Τ 

ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ʰ˂˂ˇʵʰˉ˗˄ ˎˉˇ˕ʺ˒ʽ˖˄ ʵʽʵʰˁˍˈˊ˖˄Φ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ н ˋʶ ˋˏ˄ˇ˂ˇ н1 

ʶ˄ʶˊʴ˗˄ όфΣр҈ύΣ ʶ˄˗ ʷ˔ˇˎ˄ ʵʽʰʴˊʰ˒ʶʾ ˁʰʽ н ˁʰˍʱ ˍˇ ˉʰˊʶ˂ʻˈ˄ . 

¶ ʃʰˊʷ˔ʶˍʰʽ ʵˎ˄ʰˍˈˍʹˍʰ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ʵʽʵʰˁˍˇˊʽˁʺˌ ʵʽʰˍˊʽʲʺˌ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰΤ 

ɶ ʵʽʵʰˁˍˇˊʽˁʺ ʵʽʰˍˊʽʲʺ ˋˎ˄ˍʱˋˋʶˍʰʽ ˋˍʹ˄ ɮʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰ. ɮ˄ ˍʾʴˊʰ˒ʱ ˍʹˌ ˁʰˍʰˍʾʻʶ˄ˍʰʽ ˋˍʹ˄ 
ɰʽʲ˂ʽˇʻʺˁʹ ˁʰʽ ˍˇ ˕ʹ˒ʽʰˁˈ ʰˉˇʻʶˍʺˊʽˇ ˍˇˎ ɲʽʶʻ˄ˇˏˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍʹˌ ɳ˂˂ʱʵˇˌ, ˁ ʰʻ˗ˌ ˁʰʽ ˋˍˇ 
ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ʆʶˁ˃ʹˊʾ˖ˋʹˌ ʴʽʰ ʵʹ˃ˇˋʾʶˎˋʹ ˋˍˇ ɳʻ˄ʽˁˈ ɮˊ˔ʶʾˇ ɲʽʵʰˁˍˇˊʽˁ˗˄ ɲʽʰˍˊʽʲ˗˄Φ 

¶ ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʇˉʱˊ˔ˇˎ˄ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ όMOUsύ ˃ʶ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˒ˇˊʶʾ̩ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΦ 

¶ ʃʰˊʷ˔ˇ˄ˍʰʽ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰ ˁʾ˄ʹˍˊʰ ˋˍˇˎˌ ˎˉˇ˕ʺ˒ʽˇˎˌ ʵʽʵʱˁˍˇˊʶˌ ʴʽʰ ˍʹ˄ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎˌ ˋʶ ʵʽʶʻ˄ʺ 

ζɸʶˊʽ˄ʱ ʃˊˇʴˊʱ˃˃ʰˍʰη όsummer schoolsύΣ ʵʽʶʻ˄ʺ ʶˊʶˎ˄ʹˍʽˁʱ ˋˎ˄ʷʵˊʽʰΣ ˎˉˇʲˇ˂ʺ ʱˊʻˊ˖˄ ˋʶ ʷʴˁˊʽˍʰ 

ˉʶˊʽˇʵʽˁʱΣ ˁ˂ˉΦΤ 

ʃʰˊʱ ˍʽˌ ʵˏˋˁˇ˂ʶˌ ˇʽˁˇ˄ˇ˃ʽˁʷˌ ˋˎʴˁˎˊʾʶˌΣ ˍˇ ʆ˃ʺ˃ʰ ʶ˄ʽˋ˔ˏʶʽ ˇʽˁˇ˄ˇ˃ʽˁʱ ˍʹ˄ ˋˎ˃˃ʶˍˇ˔ʺ ˍ˖˄ 
ʇˉˇ˕ʺ˒ʽ˖˄ ɲʽʵʰˁˍˈˊ˖˄ ˋʶ ɲʽʶʻ˄ʺ ʅˎ˄ʷʵˊʽʰΦ ɳˉʽˉ˂ʷˇ˄Σ ʵʽʰˍʹˊʶʾ ˋˎ˄ʶˊʴʰˋʾʶˌ ˃ʶ ʱ˂˂ʰ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽʰΣ ɳˊʶˎ˄ʹˍʽˁʱ ɼʷ˄ˍˊʰ ϧ ɰʽˇ˃ʹ˔ʰ˄ʾʶˌ ˋˍʰ ˉ˂ʰʾˋʽʰ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ʵʽʰˁˊʾˋʶʽˌ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʽʵʰˁˍˇˊʽˁ˗˄ ʅˉˇˎʵ˗˄Τ ʃˇʽʶˌΤ 

ɶ ˉˇʽˈˍʹˍʰ ˁʰʽ ʹ ʰ˄ʰʴ˄˖ˊʽˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉʰˊʰʴˈ˃ʶ˄ˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ ʶʾ˄ʰʽ ˎ˕ʹ˂ʺΣ ˈˉ˖ˌ 
˃ʰˊˍˎˊˇˏ˄ ˁʰʽ ˇʽ ˋ˔ʶˍʽˁˇʾ ˉʾ˄ʰˁʶˌ ˋˍˇ ʃʰˊʱˊˍʹ˃ʰ ˍˇˎ ˉʰˊˈ˄ˍˇˌ όʶˍʶˊˇʰ˄ʰ˒ˇˊʷˌ ˁʰʽ ˉ˂ʺʻˇˌ 
ʵʹ˃ˇˋʽʶˏˋʶ˖˄ύΦ 
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пΦ ɲʽʵʰˁˍʽˁˈ ʷˊʴˇ 
ʅˍʹ˄ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˍˇ ʆ˃ʺ˃ʰ ˁʰ˂ʶʾˍʰʽ ˄ʰ ʰ˄ʰ˂ˏˋʶʽ ˁˊʽˍʽˁʱ ˁʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍˇˎ ʶˉʽˍʶ˂ˇˏ˃ʶ˄ˇˎ 
ˋ˘ʰˎˍˈ ɻ ʽʵʰˁˍʽˁˇˏ ʷˊʴˇˎΣ ˋʶ ˈ˂ʰ ˍʰ ʶˉʾˉʶʵʰ ˋˉˇˎʵ˗˄ όˉˊˇˉˍˎ˔ʽʰˁˈΣ ˃ʶˍʰˉˍˎ˔ʽʰˁˈ ˁʰʽ ʵʽʵʰˁˍˇˊʽˁˈύ 
ɱʽʰ ˁʱʻʶ ˃ʾʰ ʰˉˈ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˉˊʷˉʶʽ ˄ʰ ʰˉʰ˄ˍʹʻˇˏ˄ ˁʰʽ ˄ʰ ˋ˔ˇ˂ʽʰˋʻˇˏ˄ ˍʰ ʰˁˈ˂ˇˎʻʰ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˋʹ˃ʶʾʰΥ 
όʰύ ʃˇʽʱΣ ˁʰˍʱ ˍʹ ʴ˄˗˃ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ʶʾ˄ʰʽ ˍʰ ˁˎˊʽˈˍʶˊʰ ʻʶˍʽˁʱ ˁʰʽ ʰˊ˄ʹˍʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˖ˌ ˉˊˇˌ 
ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˁˊʽˍʺˊʽˇΤ 
όʲύ ʃˇʽʷˌ ʶˎˁʰʽˊʾʶˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʻʶˍʽˁ˗˄ ˋʹ˃ʶʾ˖˄ ˁʰʽ ˉˇʽˇˏˌ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇˎˌ  ˁʽ˄ʵˏ˄ˇˎˌ ʰˉˈ ˍʰ ʰˊ˄ʹˍʽˁʱ 
ˋʹ˃ʶʾʰ ʵʽʰˁˊʾ˄ʶʽ ˍˇ ʆ˃ʺ˃ʰ ˖ˌ ˉˊˇˌ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˁˊʽˍʺˊʽˇΤ 

пΦмΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏΤ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ̱ ˖˄ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΤ ʃ˗ˌ ʶ˒ʰˊ˃ˈʸʶˍʰʽΤ  

ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΣ ʹ ˇˉˇʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ 
ˋˍʰ ʊɳɼ ˍ˖˄ ɼʰ˄ˇ˄ʽˋ˃˗˄ ɽʶʽˍˇˎˊʴʾʰˌ ˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʅˉˇˎʵ˗˄ ˍˇˎ ʆɳʆΦ 
ɾʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ʶ˄ˈˌ ˃ʰʻʺ˃ʰˍˇˌΣ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˍˇ ʰ˅ʽˇ˂ˇʴˇˏ˄Σ ʰ˄˗˄ˎ˃ʰΣ ˃ʶ 
˔ˊʺˋʹ ˉˊˇˋ˖ˉʽˁ˗˄ ˁ˖ʵʽˁ˗˄Σ ˃ʷˋ˖ ˍˇˎ ˉ˂ʹˊˇ˒ˇˊʽʰˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˍʹˌ ɾʁɲɹʃ ˍˇˎ ɲɹʃɮɳΦ ʁʽ 
˒ˇʽˍʹˍʷˌ ʶʽˋʷˊ˔ˇ˄ˍʰʽ ˋˍˇ ˉ˂ʹˊˇ˒ˇˊʽʰˁˈ ˋˏˋˍʹ˃ʰ ˃ʶ ˍˇˎˌ ˉˊˇˋ˖ˉʽˁˇˏˌ ˍˇˎˌ ˁ˖ʵʽˁˇˏˌΦ ɶ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʴʾ˄ʶˍʰʽ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʷˁʰˋˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ 
˃ʶ ˁˊʽˍʺˊʽʰ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ʽʵʾ˖ˌ ˃ʶ ˍʽˌ ʴ˄˗ˋʶʽˌ ˁʰʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˃ʶˍʱʵˇˋʹˌ ˍˇˎ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌΣ 
ˍˇ ʶˉʾˉʶʵˇ ˍʹˌ ˉˊˇʶˍˇʽ˃ʰˋʾʰˌ ˍˇˎˌΣ ˍʹ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ˍʹˌ ˉ˂ʷˇ˄ ˋˏʴ˔ˊˇ˄ʹˌ ˁʰʽ ʵʽʶʻ˄˗ˌ 
ˁʰʻʽʶˊ˖˃ʷ˄ʹˌ - ʴʽʰ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ˃ʶˍʰˉˍˎ˔ʽʰˁʷˌ ˋˉˇˎʵʷˌ - ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌ ˁʰʽ ˍʹ˄ ˉˊˇʻˎ˃ʾʰ 
ˍˇˎˌ ˄ʰ ʰˉʰ˄ˍˇˏ˄ ˋʶ ʶˊ˖ˍʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃ˗ˌ ʰ˅ʽˇˉˇʽˇˏ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ʵʽʵʰˋˁˈ˄ˍ˖˄ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΤ 

ʁʽ ʵʽʵʱˋˁˇ˄ˍʶˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰʽ ʴʽʰ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍˇˎ 
ʰˁʰʵʹ˃ʰʿˁˇˏ ʶ˅ʰ˃ʺ˄ˇˎ ˁʰʽ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˁʱʻʶ ʶˊ˗ˍʹˋʹˌ ˗ˋˍʶ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʶ˅ʱʴˇˎ˄ ˉˇʽˇˍʽˁʱ 
ˋˎ˃ˉʶˊʱˋ˃ʰˍʰΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˋˍʹ˄ ˋˎ˄ˇ˂ʽˁʺ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˁʱʻʶ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁˇˏ ʅˉˇˎʵ˗˄ ˁʰʽ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ ˍ˖˄ 
ʵʽʵʰˋˁˈ˄ˍ˖˄Φ 

¶ ʃˇʽˈˌ ʶʾ˄ʰʽ ˇ ˃ʷˋˇˌ ʶʲʵˇ˃ʰʵʽʰʾˇˌ ˒ˈˊˍˇˌ ʵʽʵʰˁˍʽˁˇˏ ʷˊʴˇˎ ˍ˖˄ ˃ʶ˂˗˄ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ 

ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

ʁ ˃ʷˋˇˌ ʶʲʵˇ˃ʰʵʽʰʾˇˌ ˒ˈˊˍˇˌ ʵʽʵʰˁˍʽˁˇˏ ʷˊʴˇˎ ˍ˖˄ ˃ʶ˂˗˄ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ 
ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʶʾ˄ʰʽ с ˗ˊʶˌΦ 

¶ ʃˈˋʰ ʰˉˈ ˍʰ ˃ʷ˂ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʵʽʵʱˋˁˇˎ˄ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ 

ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Τ 

ʂ˂ʰ ˍʰ ˃ʷ˂ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʵʽʵʱˋˁˇˎ˄ ˋˍʰ ʃˊˇʴˊʱ˃˃ʰˍʰ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 

¶ ʇˉʱˊ˔ˇˎ˄ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰ ˎˉˇˍˊˇ˒ʾʶˌκʲˊʰʲʶʾʰ ʵʽʵʰˋˁʰ˂ʾʰˌΤ 

ʆˇ ʆɳʆ ˉʰˊʷ˔ʶʽ ˎˉˇˍˊˇ˒ʾʶˌ ˉ˂ʺˊˇˎˌ ʰˉʰ˂˂ʰʴʺˌ ʰˉˈ ˍʰ ʵʾʵʰˁˍˊʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˄Φ 
4485/2017. 
ɳˉʾˋʹˌ ˉʰˊʷ˔ʶʽ ˎˉˇˍˊˇ˒ʾʶˌ ˋˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ʅˉˇˎʵ˗˄ ˃ʶ ˍʹ˄ ˃ˇˊ˒ʺ ˃ʶʾ˖ˋʹˌ 

ʵʽʵʱˁˍˊ˖˄Σ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˄Φ ппурκнлмтΦ 
ɱʽʰ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-22 ʴʽʰ ˍˇ ɾʶˍʰˉˍˎ˔ʽʰˁˈ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄  9ƴŜǊƎȅ ŀƴŘ 

CƛƴŀƴŎŜΣ ʵˈʻʹˁʶ ˃ʶʾ˖ˋʹ ʵʽʵʱˁˍˊ˖˄ мл҈ ˋʶ м ˒ˇʽˍʹˍʺκ˒ˇʽˍʺˍˊʽʰΣ ˋˎ˄ˇ˂ʽˁˇˏ ˉˇˋˇˏ плл ʶˎˊ˗Φ  
ɱʽʰ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-22 ʴʽʰ ˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ʅˉˇˎʵ˗˄  9ƴŜǊƎȅ ŀƴŘ 

CƛƴŀƴŎŜΣ ɳƴŜǊƎȅ .ǳƛƭŘƛƴƎ 5ŜǎƛƎƴ ʵˈʻʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ о ˉ˂ʺˊʶʽˌ ʰˉʰ˂˂ʰʴʷˌ ʰˉˈ ʵʾʵʰˁˍˊʰΦ ɳˉʽ˃ʷˊˇˎˌ 
ʵˈʻʹˁʶ ˉ˂ʺˊʹˌ ʰˉʰ˂˂ʰʴʺ ʰˉˈ ˍʰ ʵʾʵʰˁˍˊʰ ˋʶΥ  
м ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ˋˍˇ MSc in Energy and Finance,  
2 ˒ ˇʽˍʹˍʷˌ/˒ˇʽˍʺˍˊʽʶˌ ̀ ˍˇ MSc in Energy Building Design 
ɱʽʰ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-22 ɹ ʽʰ ˍˇ ɾʶˍʰˉˍˎ˔ʽʰˁˈ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄  Strategic Product 

Design ɻ ˈʻʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ н ˉ˂ʺˊʶʽˌ ʰˉʰ˂˂ʰʴʷˌ ʰˉˈ ʵʾʵʰˁˍˊʰ 
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9ˉʾˋʹˌΣ ʴʽʰ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-22 ʴʽʰ ˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ʅˉˇˎʵ˗˄ 
/ȅōŜǊǎŜŎǳǊƛǘȅ ˁʰʽ Ŝ-Business and Digital Marketing ʵˈʻʹˁʰ˄ ˃ʶʽ˗ˋʶʽˌ ʵʽʵʱˁˍˊ˖˄ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ 
ˉˇˋˇˋˍʱΣ  ˋʶ н ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌΦ ɳˉʽ˃ʷˊˇˎˌ ʵˈʻʹˁʰ˄ ˃ʶʽ˗ˋʶʽˌ ˋˍʰ ʵʾʵʰˁˍˊʰ ˋʶΥ 
м ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ˋˍˇ MSc in Cybersecurity (50%) 
1 ˒ ˇʽˍʹˍʷˌ/˒ˇʽˍʺˍˊʽʶˌ ̀ ˍˇ MSc in e-Business and Digital Marketing (20%). 
Ē ʾˋʹˌ, ʴʽʰ ˍ ̌ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ 2021-22 ʴʽʰ ˍ hɾʶˍʰˉˍˎ˔ʽʰˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ʅˉˇˎʵ˗˄  Data 

Science, Cybersecurity ˁʰʽ e-Business and Digital Marketing ɻˈʻʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ 12 ˉ˂ʺˊʶʽˌ 
ʰˉʰ˂˂ʰʴʷˌ ʰˉˈ ɻ ʾʵʰˁˍˊʰ. ɳˉʽ˃ʷˊˇˎˌ ʵˈʻʹˁʶ ˉ˂ʺˊʹˌ ʰˉʰ˂˂ʰʴʺ ʰˉˈ ˍʰ ʵʾʵʰˁˍˊʰ ˋʶΥ 
т ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ˋˍˇ MSc in Data Science 
4 ˒ ˇʽˍʹˍʷˌ/˒ˇʽˍʺˍˊʽʶˌ ̀ ˍˇ MSc in e-Business and Digital Marketing 
м ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ˋˍˇ a{Ŏ ƛƴ /ȅōŜǊǎŜŎǳǊƛǘȅΦ 

¶ ʅˎ˄ʶʽˋ˒ʷˊˇˎ˄ ˋˍˇ ʵʽʵʰˁˍʽˁˈ ʷˊʴˇ ˇʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˁʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 

ˁʰʽ ˋʶ ˍʾ ˉˇˋˇˋˍˈΤ 

hʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˁʰʽ ˎˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʴʶ˄ʽˁʱ ʵʶ˄ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ 
ˋˍˇ ʵʽʵʰˁˍʽˁˈ ʷˊʴˇΦ 9˄ʾˇˍʶΣ ʶˉʽˁˇˎˊˇˏ˄ ˋˍʹ˄ ʵʽʶ˅ʰʴ˖ʴʺ ˍ˖˄ ʶˊʴʰˋˍʹˊʾ˖˄Φ 

пΦнΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˁʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ʵʽʵʰˁˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌΤ60 

¶ ʃˇʽʷˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ʵʽʵʰˁˍʽˁʷˌ ˃ʷʻˇʵˇʽ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽΤ 

ɼˎˊʾ˖ˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʹ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ʵʽʰ˂ʷ˅ʶ˖˄ ˋʶ ˃ˇˊ˒ʺ tƻǿŜǊǇƻƛƴǘΦ  ɳˉʾˋʹˌΣ ʴʾ˄ʶˍʰʽ 
ʵʽʶ˄ʷˊʴʶʽʰ ʵʽʰ˂ʷ˅ʶ˖˄ ˁʰʽ ˋʶ˃ʽ˄ʰˊʾ˖˄ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʴʽʰ ˂ˇʴʽˋ˃ʽˁʱ ˉˊˇˋˇ˃ˇʾ˖ˋʹˌΣ ˈˉ˖ˌ ˋˍˇ a{Ŏ 
ƛƴ 9ƴŜǊƎȅ {ȅǎǘŜƳǎΦ 9ˉʾˋʹˌΣ ʵʽʵʰˁˍʽˁʷˌ ˃ʷʻˇʵˇʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˁʰʽ ʶˊʴʰˋˍʹˊʽʰˁʷˌ ʵʽʰ˂ʷ˅ʶʽˌΣ ʶ˄˗ 
ˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ ˃ʰʻʺ˃ʰˍʰ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ˃ʶʴʱ˂ˇ ˉˇˋˇˋˍˈ ʺ ʶ˅ ˇ˂ˇˁ˂ʺˊˇˎ ˋˍˇ ʶˊʴʰˋˍʺˊʽˇΦ 
ʅʶ ˇˊʽˋ˃ʷ˄ʰ ˃ʰʻʺ˃ʰˍʰ ˁʰˍˈˉʽ˄ ʰʽˍʺ˃ʰˍˇˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄κ˒ˇʽˍʹˍˊʽ˗˄ ʴʾ˄ʶˍʰʽ ʲʽ˄ˍʶˇˋˁˈˉʹˋʹΣ 
ʶ˒ˈˋˇ˄ ˍˇ ʶˉʽˍˊʷˉʶʽ ˇ ʵʽʵʱˋˁ˖˄κ ʵʽʵʱˋˁˇˎˋʰΦ ʆˇ ˎ˂ʽˁˈ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˉˊˇˋˍʾʻʶˍʰʽ ˋˍʹ˄ 
ˉ˂ʰˍ˒ˈˊ˃ʰ ŜƭŜŀǊƴΦ 
ɳˉʾˋʹˌ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ϦŦƻǳƴŘŀǘƛƻƴ ŎƻǳǊǎŜǎϦ όˎˉˇ˔ˊʶ˖ˍʽˁʱ ˉˊˇˉʰˊʰˋˁʶˎʰˋˍʽˁʱ 

˃ʰʻʺ˃ʰˍʰ ˇ˃ˇʴʶ˄ˇˉˇʾʹˋʹˌύ ˋˍʹ˄ ʰˊ˔ʺ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ˋʶ WŀǾŀΣ {v[Σ ±ƛǊǘǳŀƭ aŀŎƘƛƴŜǎΣ 
[ƛƴǳȄ h{Σ 5ŀǘŀ tǊƻǘŜŎǘƛƻƴ ϧ /ǊȅǇǘƻƎǊŀǇƘȅ  ˁʰʽ ʲʰˋʽˁʷˌ ʴ˄˗ˋʶʽˌ ˃ʰʻʹ˃ʰˍʽˁ˗˄ όʻʶ˖ˊʾʰ 
ˉʽʻʰ˄ˇˍʺˍ˖˄ύΣ ʴʽʰ ˄ʰ ʲˇʹʻʺˋˇˎ˄ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˋˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏ ˁʰʽ ˄ʰ 
ʶ˅ʰˋ˒ʰ˂ʾˋˇˎ˄ ʷ˄ʰ ʶˉʰˊˁʷˌ ˁˇʽ˄ˈ ʴ˄˖ˋˍʽˁˈ ˎˉˈʲʰʻˊˇ ˋʶ ˒ˇʽˍʹˍʷˌ ʵʽʰ˒ˇˊʶˍʽˁʺˌ ʰˁʰʵʹ˃ʰʿˁʺˌ 
ˉˊˇʷ˂ʶˎˋʹˌΣ ˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ˋʶ ʆʃɳ όˈˉ˖ˌ a{Ŏ ƛƴ 5ŀǘŀ {ŎƛŜƴŎŜΣ a{Ŏ ƛƴ Ŝ-
Business and Digital Marketing, MSc in Information and Communication Systems). 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ˍ˖˄ ʵʽʵʰˁˍʽˁ˗˄ ˃ʶʻˈʵ˖˄Τ 

ʆʰ ˃ʰʻʺ˃ʰˍʰ ʶˉʽˁʰʽˊˇˉˇˇˏ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋʶ ʶˍʺˋʽʰ ˘ʲʱˋʹ ʴʽʰ ˁʱʻʶ ɾʶˍʰˉˍˎ˔ʽʰˁˈ ʃˊˈʴˊʰ˃˃ʰ 
ʅˉˇˎʵ˗˄Σ ʰ˄ʱ˂ˇʴʰ ˁʰʽ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋˌ ˍˇˎ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ʰ˄ʱʴˁʶˌ 
ʶˉʽˁʰʽˊˇˉˇʾʹˋʺˌ ˍˇˎˌΣ ˈˉ˖ˌ ʰˎˍʷˌ ˁʰˍʰˍʾʻʶ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌΦ 

¶ ʃˇʽˈ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʽˌ ʶ˅ʶˍʱˋʶʽˌΤ 

ʅˍʽˌ ʶ˅ʶˍʱˋʶʽˌ ˋˎ˃˃ʶˍʷ˔ʶʽ ˍˇ млл҈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃˇʽʱ ʶʾ˄ʰʽ ˍʰ ˉˇˋˇˋˍʱ ʶˉʽˍˎ˔ʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋˍʽˌ ʶ˅ʶˍʱˋʶʽˌΤ 

¢  h̄ ˇˋˇˋˍʱ ʶˉʽˍˎ˔ʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋˍʽˌ ʶ˅ʶˍʱˋʶʽˌ ˅ʶˉʶˊ˄ˇˏ˄ ˍˇ фр҈ ˋʶ ˈ˂ʰ ˍʰ ʃˊˇʴˊʱ˃˃ʰˍʰ 
ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Φ 

¶ ʃˇʽˈˌ ʶʾ˄ʰʽ ˇ ˃ʷˋˇˌ ʲʰʻ˃ˈˌ ˉˍˎ˔ʾˇˎΤ 

ʁ ˃ʷˋˇˌ ʲʰʻ˃ˈˌ ˉˍˎ˔ʾˇˎ ʶʾ˄ʰʽ 8,40 ɹ ʽʰ ˍˇ ˍˊʷ˔ˇ˄ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌΦ 

¶ ʃˇʽʱ ʶʾ˄ʰʽ ʹ ˃ʷˋʹ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ ʴʽʰ ˍʹ ˂ʺ˕ʹ ˉˍˎ˔ʾˇˎΤ 

ɶ ˃ʷˋʹ ʵʽʱˊˁʶʽʰ ˒ˇʾˍʹˋʹˌ ʶʾ˄ʰʽ пΣон ʶ˅ʱ˃ʹ˄ʰΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ʴʽʰ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉ˂ʺˊˇˎˌ 
˒ˇʾˍʹˋʹˌ ʹ ʵʽʱˊˁʶʽʰ ˒ˇʾˍʹˍʹˌ ʶʾ˄ʰʽ о ʵʽʵʰˁˍʽˁʱ ʶ˅ʱ˃ʹ˄ʰΣ ʶ˄˗ ʴʽʰ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˃ʶˊʽˁˇˏˌ 

 
60 ɆɡɛˊɚɖɟɩůŰŮ Űɞɡɠ ɄɑɜŬəŮɠ 6 əŬɘ 7. 
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˒ˇʾˍʹˋʹˌ ʹ ˔ˊˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˒ˇʾˍʹˋʹˌ ʶʾ˄ʰʽ р ʵʽʵʰˁˍʽˁʱ ʶ˅ʱ˃ʹ˄ʰΦ ɳˉˇ˃ʷ˄˖ˌ ˇ ˃ʷˋˇ ˈˊˇˌ 
ʶˉʹˊʶʱʸʶˍʰʽ ˁʰʽ ʰˉˈ ˍʹ˄ ʰ˄ʰ˂ˇʴʾʰ ˒ˇʽˍʹˍ˗˄ ˉ˂ʺˊˇˎˌκ˃ʶˊʽˁʺˌ ˒ˇʾˍʹˋʹˌΦ 

пΦоΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ˄ ˇˊʴʱ˄˖ˋʹ ˁʰʽ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ʷˊʴˇˎΤ 

¶ ʃ˗ˌ ʴ˄˖ˋˍˇˉˇʽʶʾˍʰʽ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʹ ˏ˂ʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʹ˄ ʰˊ˔ʺ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΤ 

ɶ ˏ˂ʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʲˊʾˋˁʶˍʰʽ ˋˍˇ˄ ʽˋˍˈˍˇˉˇ ˍˇˎ ʃɮɼɳɲɹʃʅ όƘǘǘǇǎΥκκǿǿǿΦƛƘǳΦƎǊκǳŎƛǇǎκǎǎǘύΣ 
ˋˍˇˎˌ ˇʵʹʴˇˏˌ ˋˉˇˎʵ˗˄ ˍˇˎ ˁʱʻʶ ɾʶˍʰˉˍˎ˔ʽʰˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ˄ 
ˉ˂ʰˍ˒ˈˊ˃ʰ ŜƭŜŀǊƴ όhttps://elearn.ihu.edu.gr/). 

¶ ʃʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˇʽ ˃ʰʻʹˋʽʰˁˇʾ ˋˍˈ˔ˇʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ˍʰ ˉˊˇˋʵˇˁ˗˃ʶ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΤ 

hʽ ˃ʰʻʹˋʽʰˁˇʾ ˋˍˈ˔ˇʽ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ˍʰ ˉˊˇˋʵˇˁ˗˃ʶ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ 
ʰ˄ʰ˂ˎˍʽˁʱ ˋˍˇˎˌ ˇʵʹʴˇˏˌ ˋˉˇˎʵ˗˄ ˍˇˎ ˁʱʻʶ ɾʶˍʰˉˍˎ˔ʽʰˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Φ 
ʃ˂ʹˊˇ˒ˇˊʾʶˌ ˎˉʱˊ˔ˇˎ˄ ˁʰʽ ˋˍˇˎˌ ʽˋˍˈˍˇˉˇˎˌ ˍ˖˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Σ 
ɳ˄ʵʶʽˁˍʽˁʱΣ ʴʽʰ ˍˇ ˃ʱʻʹ˃ʰ 5ŀǘŀ {ŎƛŜƴŎŜ ŦƻǊ .ǳǎƛƴŜǎǎΥ ¢ƘŜƻǊȅ ŀƴŘ tǊŀŎǘƛŎŜ 
(https://www.ihu.gr/ucips/course-content?source1=datascience&source2=course-127)  

Aims 

The course examines the impact of data science in modern private and public organisations 

and presents challenges, opportunities and trends in the field. The students will gain the 

ƴŜŎŜǎǎŀǊȅ ŎƻƴŎŜǇǘǳŀƭ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǳǇǊƛǎƛƴƎ άŘŀǘŀ ŜŎƻƴƻƳȅέ ǿƛǘƘ ƛǘǎ underlying 

technological and business characteristics. Business cases will be presented and discussed, 

while specific business problems will be matched with new data technologies. 

Data/information management and interoperability topics will be also presented and 

discussed. 

Learning Outcomes 

On completing the course, students will be able to: 

Understand the scope of data science and the role/function of data scientists. 

Identify different types of data that are relevant in business environments. 

Know which data science solutions can address specific types of business problems. 

Be able to design a data governance policy. 

Understand challenges and opportunity in the data-driven economy and public policy. 

Content 

Defining Data Science. 

Data-analytic thinking. 

Big/smart/open/linked/meta/reference/master data. 

Data interoperability. 

The data value chain. 

Business problems and data science solutions. 

Data governance. 

Data for policy. 

Data-driven economy. 

Reading 

Data Science for Business, Foster Provost, Tom Fawcett, O'Reilly Media, 2013. 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˃ʷˍˊʹˋʹˌ ˍʹˌ ʶˉʾˍʶˎ˅ʹˌ ˍ˖˄ ˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

h ˁʱʻʶ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˄ʰ ˉʰˊʰˁˇ˂ˇˎʻʺˋʶʽ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˍʹˌ ˃ʰʻʹˋʽʰˁʺˌ 
ʵʽʰʵʽˁʰˋʾʰˌ ˃ʷˋ˖ ˍ˖˄ ʵʽʰ˂ʷ˅ʶ˖˄Σ ˍˎ˔ˈ˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ʰˋˁʺˋʶ˖˄Σ ʰˋˁʺˋʶ˖˄ όŎƻǳǊǎŜǿƻǊƪύΣ 
ˍˎ˔ˈ˄ ˉˊˇˈʵ˖˄ ˁʰʽ ˍʶ˂ʽˁʺˌ ʶ˅ʷˍʰˋʹˌΦ ʁʽ ˋˏ˃ʲˇˎ˂ˇʽ ˁʰʻʹʴʹˍʷˌ όƳŜƴǘƻǊǎύ ʶˉʾˋʹˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ 

https://elearn.ihu.edu.gr/
https://www.ihu.gr/ucips/course-content?source1=datascience&source2=course-127


 

ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ  ȷəŬŭ. ȰŰɞɡɠ 2019-2020                      

 

100 

ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˍʹˌ ˃ʰʻʹˋʽʰˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌΦ ʁ ɲʽʶˎʻˎ˄ˍʺˌ ˍˇˎ ˁʱʻʶ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ʅˉˇˎʵ˗˄ ʶʾ˄ʰʽ ʰˊ˃ˈʵʽˇˌ ʴʽʰ ˍʹ˄ ˂ʺ˕ʹ ʰˉˇ˒ʱˋʶ˖˄ ˉˇˎ ʻʰ ʲˇʹʻʺˋˇˎ˄ ˋˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍ˖˄ 
˃ʰʻʹˋʽʰˁ˗˄ ˋˍˈ˔˖˄ ˈˍʰ˄ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ʰˉˇˁ˂ʾˋʶʽˌΦ ɳˉʾˋʹˌΣ ˋˍʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˇʽ ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ʰˉʰ˄ˍˇˏ˄ ˋʶ ʶˊ˖ˍʺ˃ʰˍʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇˎˌ ˃ʰʻʹˋʽʰˁˇˏˌ 
ˋˍˈ˔ˇˎˌΦ 

¶ ʅʶ ˉˇʽˈ ʲʰʻ˃ˈ ˍʹˊʶʾˍʰʽ ˍˇ ˖ˊˇ˂ˈʴʽˇ ˉˊˈʴˊʰ˃˃ʰ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ 

ʆˇ ˖ˊˇ˂ˈʴʽˇ ˉˊˈʴˊʰ˃˃ʰ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍʹˊʶʾˍʰʽ млл҈Φ 

¶ ɳʾ˄ʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ʹ ˇˊʴʱ˄˖ˋʹ ˁʰʽ ʵˇ˃ʺ ˍˇˎ ˖ˊˇ˂ˇʴʾˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˃ʰʻʹ˃ʱˍ˖˄Τ 

ɶ ʵʽʱˊˁʶʽʰ ˒ˇʾˍʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ н ʰˁʰʵʹ˃ʰʿˁʱ ʶ˅ʱ˃ʹ˄ʰ όʵʽʱˊˁʶʽʰˌ мо ʶʲʵˇ˃ʱʵ˖˄ 
ˍˇ ˁʰʻʷ˄ʰύΦ ɶ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ʵʽʰˊˁʶʾ ʷ˄ʰ ʰˁʰʵʹ˃ʰʿˁˈ ʶ˅ʱ˃ʹ˄ˇΦ 

¶ ʃˈˋʰ όˁʰʽ ˉˇʽʱύ ʰˉˈ ˍʰ ʲʰˋʽˁʱ ʶʽˋʰʴ˖ʴʽˁʱ ɾʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ ʰˉˈ ˃ʷ˂ʹ ɲɳʃκɳʃ ˍ˖˄ ʵˏˇ 

ʰ˄˗ˍʶˊ˖˄ ʲʰʻ˃ʾʵ˖˄Τ 

¢ƻ ¢˃ʺ˃ʰ ʵʶ˄ ʷ˔ʶʽ ˉˊˇˉˍˎ˔ʽʰˁˈ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄Φ 

¶ ʃˈˋʰ ˃ʷ˂ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʵʽʵʱˋˁˇˎ˄ ˃ʰʻʺ˃ʰˍʰ ˉˇˎ ʵʶ˄ ʶ˃ˉʾˉˍˇˎ˄ ˋˍˇ 

ˋˍʶ˄ˈ ʺ ʶˎˊˏˍʶˊˇ ʴ˄˖ˋˍʽˁˈ ˍˇˎˌ ˉʶʵʾˇΤ  

ʂ˂ʰ ˍʰ ˃ʷ˂ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʵʽʵʱˋˁˇˎ˄ ˃ʰʻʺ˃ʰˍʰ ˉˇˎ 
ʶ˃ˉʾˉˍˇˎ˄ ˋˍˇ ˋˍʶ˄ˈ ʺ ʶˎˊˏˍʶˊˇ ʴ˄˖ˋˍʽˁˈ ˍˇˎˌ ˉʶʵʾˇΦ 

пΦпΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʰ ʶˁˉʰʽʵʶˎˍʽˁʱ ʲˇʹʻʺ˃ʰˍʰΤ 

¶ ɳʾʵʹ ˁʰʽ ʰˊʽʻ˃ˈˌ ʲˇʹʻʹ˃ʱˍ˖˄ όˉΦ˔Φ ʲʽʲ˂ʾʰΣ ˋʹ˃ʶʽ˗ˋʶʽˌΣ ˎ˂ʽˁˈ ˋʶ ʽˋˍˇˋʶ˂ʾʵʶˌΣ ˁ˂ˉύ ˉˇˎ ʵʽʰ˄ʷ˃ˇ˄ˍʰʽ 

ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ 

ʃʰˊˇˎˋʽʱˋʶʽˌ ˍ˖˄ ʵʽʰ˂ʷ˅ʶ˖˄ ˋˍʹ˄ ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˉ˂ʰˍ˒ˈˊ˃ʰ ŜƭŜŀǊƴ 
.ʽʲ˂ʾʰ ˋˍʹ˄ ʲʽʲ˂ʽˇʻʺˁʹ ˍˇˎ ʃɮɼɳɲɹʃʅ 
ɽˇʴʽˋ˃ʽˁˈ  
ʃˊˈˋʲʰˋʹ ˋʶ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍ˖˄ ʲˇʹʻʹ˃ʱˍ˖˄Τ ʃ˗ˌ ʶ˒ʰˊ˃ˈʸʶˍʰʽΤ 

ʁ ˁʱʻʶ ʵʽʵʱˋˁ˖˄ ˁʰʻʹʴʹˍʺˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ ˍʹ˄ ʶˉʽˁʰʽˊˇˉˇʾʹˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˈˌ ˍˇˎΦ ʁʽ 
ɲʽʶˎʻˎ˄ˍʷˌ ˍ˖˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ ʶˉʾˋʹˌ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ 
ʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

¶ ʃ˗ˌ ˁʰʽ ˉˈˍʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʵʽʰˍʾʻʶ˄ˍʰʽ ˍʰ ʲˇʹʻʺ˃ʰˍʰΤ  

ʅˍʹ˄ ʰˊ˔ʺ ˍˇˎ ˁʱʻʶ ʰˁʰʵʹ˃ʰʿˁˇˏ ʶ˅ʰ˃ʺ˄ˇˎ ˇʽ ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ˄ ˋ˔ʶˍʽˁʺ 
ˉ˂ʹˊˇ˒ˈˊʹˋʹ ʰˉˈ ˍʹ˄ ʴˊʰ˃˃ʰˍʶʾʰ ˍˇˎ ŎƻǳǊǎŜ ƻŦŦƛŎŜΦ ¢ʰ ʲˇʹʻʺ˃ʰˍʰ ʶʾ˄ʰʽ ʱ˃ʶˋʰ ˉˊˇˋʲʱˋʽ˃ʰ 
ˋˍʹ˄ ʰˊ˔ʺ ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎΦ 

¶ ʃˇʽˈ ˉˇˋˇˋˍˈ  ˍʹˌ ʵʽʵʰˋˁˈ˃ʶ˄ʹˌ ˏ˂ʹˌ ˁʰ˂ˏˉˍʶˍʰʽ ʰˉˈ ˍʰ ʲˇʹʻʺ˃ʰˍʰΤ 

ʆʰ ʲˇʹʻʺ˃ʰˍʰ ˁʰ˂ˏˉˍˇˎ˄ ˍˇ млл҈ ˍʹˌ  ʵʽʵʰˋˁˈ˃ʶ˄ʹˌ ˏ˂ʹˌΦ 

¶ ʃʰˊʷ˔ʶˍʰʽ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹ ˉʷˊʰ˄ ˍ˖˄ ʵʽʰ˄ʶ˃ˈ˃ʶ˄˖˄ ˋˎʴʴˊʰ˃˃ʱˍ˖˄Τ 

ʃʰˊʷ˔ʶˍʰʽ ˉˊˈˋʲʰˋʹ ˋʶ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰ όʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ 
ʶˁʵˇˍʽˁ˗˄ ˇʾˁ˖˄ ˈˉ˖ˌ ɹɳɳɳΣ ɳƭǎŜǾƛŜǊύΦ 

пΦрΦʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʰ ʵʽʰʻʷˋʽ˃ʰ ˃ʷˋʰ ˁʰʽ ˎˉˇʵˇ˃ʷˌΤ 

¶ ɮʾʻˇˎˋʶˌ ʵʽʵʰˋˁʰ˂ʾʰˌΥ 

όʰύ ɮˊʽʻ˃ˈˌ ˁʰʽ ˔˖ˊʹˍʽˁˈˍʹˍʰΦ  

ɮʾʻˇˎˋʰ ʵʽʵʰˋˁʰ˂ʾʰˌ ·˖ˊʹˍʽˁˈˍʹˍʰ όʱˍˇ˃ʰύ 

A1 50 

ɮн 42 

ɮо 28 

ɮп 50 

ɮр 63 
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ɰм 61 

ɰн 61 

ɰо 61 

ɰп 71 

 

ɳˊʴʰˋˍʺˊʽˇ ·˖ˊʹˍʽˁˈˍʹˍʰ 

A1 24 

ɮн 22 

ɮо 30 

ɳˉʾˋʹˌ ˍˇ ʆɳʆ ʵʽʰʻʷˍʶʽ ʵˏˇ ʶˊʶˎ˄ʹˍʽˁʱ ʶˊʴʰˋˍʺˊʽʰΣ ʱˊˍʽʰ ʶ˅ˇˉ˂ʽˋ˃ʷ˄ʰΣ ˍˇ ʶˊʴʰˋˍʺˊʽˇ 
aƻˊʽʰˁʺˌ ʁʽˁˇ˂ˇʴʾʰˌ ˁʰʽ ˍˇ ʶˊʴʰˋˍʺˊʽˇ 5ƛƎƛǘŀƭ aŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ aŀǘŜǊƛŀƭǎ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ 
[ŀōƻǊŀǘƻǊȅ ό5aa/ύΦ ʆˇ 5aa/ ʶˊʴʰˋˍʺˊʽˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ʶˉʾʵʶʽ˅ʹ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ 
ʰˋˁʺˋʶ˖˄ ʴʽʰ ˍˇ a{Ŏ ƛƴ {ǘǊŀǘŜƎƛŎ tǊƻŘǳŎǘ 5ŜǎƛƎƴΦ 

όʲύ ɳˉʱˊˁʶʽʰΣ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰ ˁʰʽ ˉˇʽˈˍʹˍʰΦ 

ʁʽ ʰʾʻˇˎˋʶˌ ʶʾ˄ʰʽ ʱˊˍʽʰ ʶ˅ˇˉ˂ʽˋ˃ʷ˄ʶˌ ˋʶ ˇˉˍʽˁˇʰˁˇˎˋˍʽˁˈ ˎ˂ʽˁˈ ˁʰʽ ɶκʇΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ 
ʵʽʰʻʷˍˇˎ˄ ˉˊˇʲˇ˂ʽˁʱΣ ʹ˔ʶʾʰΣ ˃ʽˁˊˈ˒˖˄ʰΣ ˁʱ˃ʶˊʶˌΣ ɶκʇ ˁʰʽ ˁ˂ʽ˃ʰˍʽˋ˃ˈΦ 

όʴύ ɰʰʻ˃ˈˌ ˔ˊʺˋʹˌΦ 

ɼʰˍʱ ˍʹ˄ ˉʰ˄ʵʹ˃ʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋʶ ˉˇˋˇˋˍˈ ʰˉˈ мл҈ ʷ˖ˌ фр҈Σ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ 
ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Σ ˖ˋˍˈˋˇΣ ˃ʶˍʱ ˍʹ˄ ʱˊˋʹ ˍ˖˄ ˃ʷˍˊ˖˄ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌΣ ˍˇ 
ˉˇˋˇˋˍˈ ˔ˊʺˋʹˌ ʰ˄ʷˊ˔ʶˍʰʽ ʰˉˈ ул҈ ʷ˖ˌ млл҈Φ ʇˉʱˊ˔ʶʽ ʷ˄ʰ ʶˊʴʰˋˍʺˊʽˇ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˍˇ ˇˉˇʾˇ 
ʶʾ˄ʰʽ ˋˎ˄ʶ˔˗ˌ ʵʽʰʻʷˋʽ˃ˇ ʴʽʰ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ʶˊʴʰˋʽ˗˄ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ κ ˒ˇʽˍʹˍˊʽ˗˄Φ 

όʵύ ɳˉʱˊˁʶʽʰΣ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˍˇˎ ˎˉˇˋˍʹˊʽˁˍʽˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏΦ 

ɼˊʾ˄ʶˍʰʽ ʶˉʰˊˁʺˌ ˁʰʽ ˁʰˍʱ˂˂ʹ˂ˇˌΦ 

¶ ɳˁˉʰʽʵʶˎˍʽˁʱ ʶˊʴʰˋˍʺˊʽʰΥ 

όʰύ ɮˊʽʻ˃ˈˌ ˁʰʽ ˔˖ˊʹˍʽˁˈˍʹˍʰ 

ɳˊʴʰˋˍʺˊʽˇ ·˖ˊʹˍʽˁˈˍʹˍʰ 

A1 24 

ɮн 22 

ɮо 30 

όʲύ ɳˉʱˊˁʶʽʰΣ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˍ˖˄ ˔˗ˊ˖˄Φ 

ʁʽ ʰʾʻˇˎˋʶˌ ʶʾ˄ʰʽ ʱˊˍʽʰ ʶ˅ˇˉ˂ʽˋ˃ʷ˄ʶˌ ˋʶ ˇˉˍʽˁˇʰˁˇˎˋˍʽˁˈ ˎ˂ʽˁˈ ˁʰʽ ɶκʇΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ 
ʵʽʰʻʷˍˇˎ˄ ˉˊˇʲˇ˂ʽˁʱΣ ʹ˔ʶʾʰΣ ˃ʽˁˊˈ˒˖˄ʰΣ ˁʱ˃ʶˊʶˌΣ ɶκʇ ˁʰʽ ˁ˂ʽ˃ʰˍʽˋ˃ˈΦ 

όʴύ ɰʰʻ˃ˈˌ ˔ˊʺˋʹˌΦ 

ɼʰˍʱ ˍʹ˄ ˉʰ˄ʵʹ˃ʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋʶ ˉˇˋˇˋˍˈ ʰˉˈ мл҈ ʷ˖ˌ фр҈Σ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ 
ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄Σ ˖ˋˍˈˋˇΣ ˃ʶˍʱ ˍʹ˄ ʱˊˋʹ ˍ˖˄ ˃ʷˍˊ˖˄ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌΣ ˍˇ 
ˉˇˋˇˋˍˈ ˔ˊʺˋʹˌ ʰ˄ʷˊ˔ʶˍʰʽ ʰˉˈ ул҈ ʷ˖ˌ млл҈ΦΦ ʇˉʱˊ˔ʶʽ ʷ˄ʰ ʶˊʴʰˋˍʺˊʽˇ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˍˇ ˇˉˇʾˇ 
ʶʾ˄ʰʽ ˋˎ˄ʶ˔˗ˌ ʵʽʰʻʷˋʽ˃ˇ ʴʽʰ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ʶˊʴʰˋʽ˗˄ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ κ ˒ˇʽˍʹˍˊʽ˗˄Φ 

όʵύ ɳˉʱˊˁʶʽʰΣ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˍˇˎ ʶˊʴʰˋˍʹˊʽʰˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏΦ 

O ʁ ˅ˇˉ˂ʽˋ˃ˈˌ ʁ ʾ˄ʰʽ ʶˉʰˊˁʺˌΣ ʰ˂˂ʱ ˔ˊʶʽʱʸʶˍʰʽ ʰ˄ʰ˄ʷ˖ˋʹ ˁʰʽ ʰ˄ʰʲʱʻ˃ʽˋʹ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹΦ 

όʶύ ɳˉʱˊˁʶʽʰ ʰˉˇʻʹˁ˗˄ όʶˊʴʰˋˍʹˊʽʰˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏΣ ʰ˄ˍʽʵˊʰˋˍʹˊʾ˖˄Σ ˁ˂ˉύ 

ɼˊʾ˄ˇ˄ˍʰʽ ʶˉʰˊˁʶʾˌΦ 

¶ ɳʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰ ˍʰ ʶˁˉʰʽʵʶˎˍʽˁʱ ʶˊʴʰˋˍʺˊʽʰ ʴʽʰ ˔ˊʺˋʹ ʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ʷ˄˖˄ ˖ˊ˗˄Τ 

ʆˇˎ˂ʱ˔ʽˋˍˇ˄ ʷ˄ʰ ʶˁˉʰʽʵʶˎˍʽˁˈ ʶˊʴʰˋˍʺˊʽˇ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ˇ ˁʰʻʹ˃ʶˊʽ˄ʱ ʴʽʰ ˔ˊʺˋʹ ʶˁˍˈˌ 
ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ʷ˄˖˄ ˖ˊ˗˄Φ 

¶ ɳˉʱˊˁʶʽʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˍ˖˄ ˔˗ˊ˖˄ ˁʰʽ ˍˇˎ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˍ˖˄ ˁ˂ʽ˄ʽˁ˗˄Φ  

ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ˍʷˍˇʽˇʽ ˔˗ˊˇʽΦ 

¶ ʅˉˇˎʵʰˋˍʺˊʽʰΥ 
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όʰύ ɮˊʽʻ˃ˈˌ ˁʰʽ ˔˖ˊʹˍʽˁˈˍʹˍʰ 

ʇˉʱˊ˔ˇˎ˄ о ˋˉˇˎʵʰˋˍʺˊʽʰ ˍˇˎ ʃɮɼɳɲɹʃʅΣ ˔˖ˊʹˍʽˁˈˍʹˍʰˌ рл ʰˍˈ˃˖˄Φ ɲˏˇ ˋˉˇˎʵʰˋˍʺˊʽʰ 
ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ˄ ʲʽʲ˂ʽˇʻʺˁʹ ˁʰʽ ʷ˄ʰ ʲˊʾˋˁʶˍʰʽ ˋˍˇ ɼˍʾˊʽˇ ɮΦ 

όʲύ ɳˉʱˊˁʶʽʰΣ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˍ˖˄ ˔˗ˊ˖˄Φ 

ʁʽ ˔˗ˊˇʽ ʶʾ˄ʰʽ ʶˉʰˊˁʶʾˌΣ ˎ˕ʹ˂ʺˌ ˉˇʽˈˍʹˍʰˌ ˁʰʽ ˁʰˍʱ˂˂ʹ˂ˇʽΦ 

όʴύ ɰʰʻ˃ˈˌ ˔ˊʺˋʹˌΦ 

ʁ ʲʰʻ˃ˈˌ ˔ˊʺˋʹˌ ʵʽʰ˒ʷˊʶʽΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ɾʶˍʰˉˍˎ˔ʽʰˁˈ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄Φ ʁ ˃ʷˋˇˌ ˈˊˇˌ 
όˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˁˎ˃ʰʽ˄ˈˍʰ˄ ˋˍˇ нр҈-35%. 

¶ ʃˊˇˋ˖ˉʽˁˈ ɲʽˇʽˁʹˍʽˁʺˌκʆʶ˔˄ʽˁʺˌκɳˊʶˎ˄ʹˍʽˁʺˌ ʇˉˇˋˍʺˊʽ˅ʹˌ 

όʰύ ɮˊʽʻ˃ˈˌ ˁʰʽ ʶʽʵʽˁˈˍʹˍʶˌ 

ʆˇ ʆɳʆ ʷ˔ʶʽ ɱˊʰ˃˃ʰˍʷʰ ʰˉˈ ˍˇ˄ ɾʱˊˍʽˇ нлнл. ɴ˔ʶʽ о ŎƻǳǊǎŜ ƻŦŦƛŎŜǊǎ ˁʰʽ н programme managers  
ˉˇˎ ˃ˇʽˊʱʸʶˍʰʽ ˃ʶ ˍʹ˄ ʅ˔ˇ˂ʺ ɮɼʁɳ ¢h¸ ʃɮɼɳɲɹʃʅΦ ʆˇ ʃɮɼɳɲɹʃʅ ʷ˔ʶʽ ʆ˃ʺ˃ʰ ɹʆΣ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ 
ˋˍʶ˂ʶ˔˖˃ʷ˄ˇ ˃ʶ р ʱˍˇ˃ʰΦ 

όʲύ ɳˉʱˊˁʶʽʰ ʶʽʵʽˁˇˍʺˍ˖˄ 

ʆˇ ʆɳʆ ʷ˔ʶʽ ɱˊʰ˃˃ʰˍʷʰ ʰˉˈ ˍˇ˄ ɾʱˊˍʽˇ нлнлΦ 

4.6.  ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˉ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ʶˉʽˁˇʽ˄˖˄ʽ˗˄Τ   

¶ ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʆʃɳ ˋˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Τ ʃ˗ˌΤ 

ʁʽ ʆʃɳ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˈ˂˖˄ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ όˉʰˊˇˎˋʽʱˋʶʽˌ ˋʶ 
tƻǿŜǊtƻƛƴǘύΦ I ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˉ˂ʰˍ˒ˈˊ˃ʰ ȊƻƻƳ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˍʹˌ ʶ˅ 
ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰ. I ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˉ˂ʰˍ˒ˈˊ˃ʰ ȊƻƻƳ ˁʰʽ ʹ ˉ˂ʰˍ˒ˈˊ˃ʰ ǎƪȅǇŜ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ƻƴƭƛƴŜ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ʵʽʵʰˋˁˈ˄ˍ˖˄ ˁʰʻʹʴʹˍ˗˄ ˃ʶ ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ʴʽʰ 
ʶˉʾ˂ˎˋʹ ʰˉˇˊʽ˗˄ ʺ ˋˎʸʹˍʺˋʶʽˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʶˊʴʰˋʾʶˌΦ ɳˉʾˋʹˌ ʹ ʹ˂ʶˁˍˊˇ˄ʽˁʺ 
ˉ˂ʰˍ˒ˈˊ˃ʰ ŜƭŜŀǊƴ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ˉˊˈˋʲʰˋʹ ˋʶ ˎˉˇˋˍʹˊʽˁˍʽˁˈ ˎ˂ʽˁˈΣ ŦƻǊǳƳǎ ˁʰʽ 
ʰ˄ʰˁˇʽ˄˗ˋʶʽˌΦ 

¶ ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʆʃɳ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰΤ ʃ˗ˌΤ 

ʁʽ ʆʃɳ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˈ˂˖˄ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ όˉʰˊˇˎˋʽʱˋʶʽˌ ˋʶ 
tƻǿŜǊtƻƛƴǘύΦ I ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˉ˂ʰˍ˒ˈˊ˃ʰ ȊƻƻƳ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˍʹˌ ʶ˅ 
ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰΦ I ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˉ˂ʰˍ˒ˈˊ˃ʰ ȊƻƻƳ ˁʰʽ ʹ ˉ˂ʰˍ˒ˈˊ˃ʰ ǎƪȅǇŜ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ƻƴƭƛƴŜ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ʵʽʵʰˋˁˈ˄ˍ˖˄ ˁʰʻʹʴʹˍ˗˄ ˃ʶ ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ʴʽʰ 
ʶˉʾ˂ˎˋʹ ʰˉˇˊʽ˗˄ ʺ ˋˎʸʹˍʺˋʶʽˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʶˊʴʰˋʾʶˌΦ ɳˉʾˋʹˌ ʹ ʹ˂ʶˁˍˊˇ˄ʽˁʺ 
ˉ˂ʰˍ˒ˈˊ˃ʰ ŜƭŜŀǊƴ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ˉˊˈˋʲʰˋʹ ˋʶ ˎˉˇˋˍʹˊʽˁˍʽˁˈ ˎ˂ʽˁˈΣ ŦƻǊǳƳǎ ˁʰʽ 
ʰ˄ʰˁˇʽ˄˗ˋʶʽˌΦ 

¶ ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʆʃɳ ˋˍʹ˄ ʶˊʴʰˋˍʹˊʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹΤ ʃ˗ˌΤ 

ʆˇ ɲʽʶʻ˄ʷˌ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʵʽʰʻʷˍʶʽ о ʶˊʴʰˋˍʺˊʽʰ ˃ʶ ˋˏʴ˔ˊˇ˄ˇˎˌ ɶκʇ όƛт /t¦ǎΣ {{5 ŘǊƛǾŜǎ ˁ˂ˉΦύΣ 
ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˎˉˇʵˇ˃ʷˌ ʶ˅ˎˉʹˊʶˍʹˍ˗˄ όōƭŀŘŜ ǎŜǊǾŜǊǎύ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ 
˃ʰʻʹ˃ʱˍ˖˄Φ 

¶ ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʆʃɳ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ ʃ˗ˌΤ 

ʁʽ ʆʃɳ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ʰˉˇˋˍˇ˂ʺ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ɳˉʾˋʹˌΣ ˃ʷˋ˖ 
ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ elearnΣ ˇʽ ʵʽʵʱˋˁˇ˄ˍʶˌ ʰ˄ʰʻʷˍˇˎ˄ ˁʰʽ ʲʰʻ˃ˇ˂ˇʴˇˏ˄ ʶˊʴʰˋʾʶˌΣ ˉˊˇˈʵˇˎˌΣ ˍʷˋˍ ˁʰʽ 
ʶ˅ʶˍʱˋʶʽˌΦ 

¶ ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʆʃɳ ˋˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˃ʶ ˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰΤ ʃ˗ˌΤ 

I ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˉ˂ʰˍ˒ˈˊ˃ʰ ȊƻƻƳ ˁʰʽ ʹ ˉ˂ʰˍ˒ˈˊ˃ʰ ǎƪȅǇŜ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ƻƴƭƛƴŜ 
ˋˎ˄ʰ˄ˍʺˋʶʽˌ ʵʽʵʰˋˁˈ˄ˍ˖˄ ˁʰʻʹʴʹˍ˗˄ ˃ʶ ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ʴʽʰ ʶˉʾ˂ˎˋʹ ʰˉˇˊʽ˗˄ ʺ ˋˎʸʹˍʺˋʶʽˌ 
ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʶˊʴʰˋʾʶˌΣ ʶ˄˗ ʴʾ˄ʶˍʰʽ ˔ˊʺˋʹ ˁʰʽ ˍˇˎ emailΣ ˍˇ ˇˉˇʾˇ ˉʰˊʷ˔ʶʽ ˍˇ 
ɲɹʃɮɳ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʰʽ ˁʰʽ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ ɳˉʾˋʹˌΣ ʹ ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˉ˂ʰˍ˒ˈˊ˃ʰ ŜƭŜŀǊƴ 
˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ˉˊˈˋʲʰˋʹ ˋʶ ˎˉˇˋˍʹˊʽˁˍʽˁˈ ˎ˂ʽˁˈΣ ŦƻǊǳƳǎ ˁʰʽ ʰ˄ʰˁˇʽ˄˗ˋʶʽˌΦ  
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¶ ʃˇʽˈ ˍˇ ˏ˕ˇˌ ˍ˖˄ ʶˉʶ˄ʵˏˋʶ˖˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋʶ ʆʃɳ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΤ 

ʆˇ ˏ˕ˇˌ ˍ˖˄ ʶˉʶ˄ʵˏˋʶ˖˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋʶ ʆʃɳ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰ ʰ˄ʷˊ˔ʶˍʰʽ ˋʶ 
фллΦллл ʶˎˊ˗Φ 

4.7.  ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ˄ ʰ˄ʰ˂ˇʴʾʰ ʵʽʵʰˋˁˈ˄ˍ˖˄κʵʽʵʰˋˁˇ˃ʷ˄˖˄ ˁʰʽ ˍʹ ˃ʶˍʰ˅ˏ ˍˇˎˌ ˋˎ˄ʶˊʴʰˋʾʰΤ 

¶ ɮ˄ʰ˂ˇʴʾʰ ʵʽʵʰˋˁˈ˄ˍ˖˄κʵʽʵʰˋˁˇ˃ʷ˄˖˄ ˋˍʰ ˃ʰʻʺ˃ʰˍʰΦ 

ɶ ʰ˄ʰ˂ˇʴʾʰ ʵʽʵʰˋˁˈ˄ˍ˖˄κʵʽʵʰˋˁˇ˃ʷ˄˖˄ ʵʽʰ˒ʷˊʶʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˃ʶˍʰˉˍˎ˔ʽʰˁˈ ˉˊˈʴˊʰ˃˃ʰΦ 
ʁ ˃ʷˋˇˌ ˈˊˇˌ ʰ˄ʰ˂ˇʴʾʰˌ ό60 ʵʽʵʱˋˁˇ˄ˍʶˌκ337 ʵʽʵʰˋˁˈ˃ʶ˄ˇʽύ ʶʾ˄ʰʽ 17,8҈ όʵʽʵʱˋˁˇ˄ˍʶˌκ 
ʵʽʵʰˋˁˈ˃ʶ˄ˇʽύΦ 

¶ ɮ˄ʰ˂ˇʴʾʰ ʵʽʵʰˋˁˈ˄ˍ˖˄κʵʽʵʰˋˁˇ˃ʷ˄˖˄ ˋˍʰ ʶˊʴʰˋˍʺˊʽʰΦ 

ɶ ʰ˄ʰ˂ˇʴʾʰ ʵʽʵʰˋˁˈ˄ˍ˖˄κʵʽʵʰˋˁˇ˃ʷ˄˖˄ ʵʽʰ˒ʷˊʶʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˃ʶˍʰˉˍˎ˔ʽʰˁˈ ˉˊˈʴˊʰ˃˃ʰΦ 
ʁ ˃ʷˋˇˌ ˈˊˇˌ ʰ˄ʰ˂ˇʴʾʰˌ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ 17,8҈ όʵʽʵʱˋˁˇ˄ˍʶˌκ ʵʽʵʰˋˁˈ˃ʶ˄ˇʽύΦ 

¶ ɴ˔ˇˎ˄ ˇʽ ʵʽʵʱˋˁˇ˄ˍʶˌ ʰ˄ʰˁˇʽ˄˖˃ʷ˄ʶˌ ˗ˊʶˌ ʴˊʰ˒ʶʾˇˎ ʴʽʰ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΤ ʆʽˌ ˍʹˊˇˏ˄Τ 

ɮ˅ʽˇˉˇʽˇˏ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΤ  

ʂ˂ˇʽ ˇʽ ʵʽʵʱˋˁˇ˄ˍʶˌ ˁʰʻʹʴʹˍʷˌ ʶʾ˄ʰʽ ˋʶ ˋˎ˄ʶ˔ʺ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˍˇˎˌ ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ʶʾˍʶ 
˃ʷˋ˖ ŜƳŀƛƭΣ ʺ ˃ʷˋ˖ ǘ˖˄ ʹ˂ʶˁˍˊˇ˄ʽˁ˗˄ ˉ˂ʰˍ˒ˇˊ˃˗˄ ǎƪȅǇŜΣ ȊƻƻƳΣ ˁʰʻ˗ˌ ˁʰʽ ŜƭŜŀǊƴΦ ʁʽ 
ʰˁʰʵʹ˃ʰʿˁˇʾ ˎˉˈˍˊˇ˒ˇʽ ˍʹˌ ʅ˔ˇ˂ʺˌ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ˇʽ ˋʶ ˁʰʻʹ˃ʶˊʽ˄ʺ ʲʱˋʹ ˁʰʽ ˂ʶʽˍˇˎˊʴˇˏ˄ ˖ˌ 
ʰˁʰʵʹ˃ʰʿˁˇʾ ˋˏ˃ʲˇˎ˂ˇʽΦ  

пΦуΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ˋˏ˄ʵʶˋʹˌ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˃ʶ ˍʹ˄ ʷˊʶˎ˄ʰΤ 

¶ ʃ˗ˌ ˃ʶʻˇʵʶˏʶˍʰʽ ʹ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋˍʹ˄ ʶˊʶˎ˄ʹˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ όˉΦ˔Φ ʰ˄ʰʸʺˍʹˋʹ ˁʰʽ ˔ˊʺˋʹ 

ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌύΤ ʃʰˊʷ˔ʶˍʰʽ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʵˎ˄ʰˍˈˍʹˍʰ ˋˎ˃˃ʶˍˇ˔ʺˌ ˋʶ ʶˊʶˎ˄ʹˍʽˁʱ ʷˊʴʰΤ 

ʆh ʃΦɾΦʅΦ ˉˊˇʱʴˇˎ˄ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷˊʶˎ˄ʰΣ ˁʰʻ˗ˌ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌ ˇʽ 
˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˉˊˇ˔˖ˊˇˏ˄ ˋʶ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱΣ ˋʶ 
ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ˍˇˎˌ ˋʶ ˋʹ˃ʰ˄ˍʽˁʱ ʶʻ˄ʽˁʱ ˁʰʽ ʵʽʶʻ˄ʺ ˋˎ˄ʷʵˊʽʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˁʰʽ ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʽ˃ʹˍʽˁʷˌ ʵʽʰˁˊʾˋʶʽˌΣ ʲˊʰʲʶʾʰ ˁʰʽ ˎˉˇˍˊˇ˒ʾʶˌ όˉΦ˔Φ ˍʶ˂ʽˁʺ ˒ʱˋʹ ˍˇˎ 
ˉʰ˄ʶˎˊ˖ˉʰʿˁˇˏ ʵʽʰʴ˖˄ʽˋ˃ˇˏ {ƻƭŀǊ 5ŜŎŀǘƘƭƻƴ, άŜƴƴƻǾŀǘƛƻƴΦƎǊέ ˁΦʰΦύΦ ɳʾ˄ʰʽ ʶˉʾˋʹˌ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ 
ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ˍʰ ʻʷ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ʵʾ˄ˇ˄ˍʰʽ ˉˊˇˌ ʶˉʽ˂ˇʴʺ ʴʽʰ ˍʽˌ ʵʽˉ˂˖˃ʰˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍʹ˄ ʶˊʶˎ˄ʹˍʽˁʺ ʻʶ˃ʰˍˇ˂ˇʴʾʰ ˍ˖˄ ʵʽʵʰˋˁˈ˄ˍ˖˄ ˁʰʻʹʴʹˍ˗˄ ˁʰʽ ˖ˌ ʶˁ 
ˍˇˏˍˇˎ ʷ˔ˇˎ˄ ʽˋ˔ˎˊʱ ʶˊʶˎ˄ʹˍʽˁˈ ˔ʰˊʰˁˍʺˊʰΦ ɳˉʽˉ˂ʷˇ˄Σ ˉˇ˂˂ˇʾ ʰˉˈ˒ˇʽˍˇʽ ˍˇˎ ʃΦɾΦʅΦ ˋˎ˄ʶ˔ʾʸˇˎ˄ 
ˍʹ˄ ʰˁʰʵʹ˃ʰʿˁʺ ˍˇˎˌ ˉˇˊʶʾʰ ˖ˌ ˎˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾ˖˄ ˍʹˌ ʹ˃ʶʵʰˉʺˌ ʺ ˍʹˌ 
ʰ˂˂ˇʵʰˉʺˌΦ ɳˉʽˉ˂ʷˇ˄Σ ˉˇ˂˂ˇʾ ʰˉˈ˒ˇʽˍˇʽ ˍˇˎ ʃΦɾΦʅΦ ˋˎ˄ʶ˔ʾʸˇˎ˄ ˍʹ˄ ʰˁʰʵʹ˃ʰʿˁʺ ˍˇˎˌ ˉˇˊʶʾʰ ˖ˌ 
ˎˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌ ʃʰ˄ʶˉʽˋˍʹ˃ʾ˖˄ ˍʹˌ ʹ˃ʶʵʰˉʺˌ ʺ ˍʹˌ ʰ˂˂ˇʵʰˉʺˌ. 

пΦфΦʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʽˌ ˋˎ˄ʶˊʴʰˋʾʶˌ ˃ʶ ʶˁˉʰʽʵʶˎˍʽˁʱ ˁʷ˄ˍˊʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰʽ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ 
ˁʰʽ ˃ʶ ˍˇ ˁˇʽ˄˖˄ʽˁˈ ˋˏ˄ˇ˂ˇΤ 

¶ ɾʶ ̄̌ ʽʱ ʁ ˁˉʰʽʵʶˎˍʽˁʱ ˁʷ˄ˍˊʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏ ˋˎ˄ʶˊʴʱʸʶˍʰʽ ˍˇ ʆ˃ʺ˃ʰ ˁʰʽ ˉ˗ˌΤ  

¢ƻ ¢9¢ ʷ˔ʶʽ ʶˉʽˋˁʷˉˍʶˌ ˁʰʻʹʴʹˍʷˌ ˇʽ ˇˉˇʾˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ˄ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ʰˉˈ 
ʵʽʱ˒ˇˊʰ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰΣ ˈˉ˖ˌ ɮʃɸΣ ɳɼʃɮΣ ʃɮɾɮɼΦ  

¶ ɾ  ʁ̄ ˇʽʱ ʁ ˁˉʰʽʵʶˎˍʽˁʱ ˁʷ˄ˍˊʰ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˋˎ˄ʶˊʴʱʸʶˍʰʽ ˍˇ ʆ˃ʺ˃ʰ ˁʰʽ ˉ˗ˌΤ  

¢ƻ ¢9¢ ʷ˔ʶʽ ʶˉʽˋˁʷˉˍʶˌ ˁʰʻʹʴʹˍʷˌ ˇʽ ˇˉˇʾˇʽ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ˄ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ʰˉˈ 
ʵʽʱ˒ˇˊʰ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΦ 
¢ƻ ¢9¢ ʷ˔ʶʽ ˋˎ˄ʱ˕ʶʽ ˃˄ʹ˃ˈ˄ʾˇ ˋˎ˄ʶˊʴʰˋʾʰˌ όaƻ¦ύ ˃ʶ ˍˇ ʆʶ˔˄ʽˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˍˇˎ ɮ˃ʲˇˏˊʴˇˎ 

(Technical University of Hamburg-Harburg) 
- ɷˍʰ˄ ʶ˄ʶˊʴˈ ˍˊʽʶˍʷˌ ˉˊˈʴˊʰ˃˃ʰ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ˍˇ ʆʶ˔˄ʽˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˍˇˎ ɮ˃ʲˇˏˊʴˇˎ 

(Technical University of Hamburg-IŀǊōǳǊƎύ ˔ˊʹ˃ʰˍˇʵˇˍˇˏ˃ʶ˄ˇ ʰˉˈ ˍʹ˄ ɱʶˊ˃ʰ˄ʽˁʺ ʇˉʹˊʶˋʾʰ 
ɮˁʰʵʹ˃ʰʿˁ˗˄ ɮ˄ˍʰ˂˂ʰʴ˗˄ 5!!5Σ ˃ʶˍʱ ʰˉˈ ˉˊˈˍʰˋʹ ˋʶ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʺ ˉˊˈˋˁ˂ʹˋʹΣ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ 
ˉˊˇ˗ʻʹˋʹ ˍ˖˄ ˋ˔ʷˋʶ˖˄ ˃ʶˍʰ˅ˏ ʶ˂˂ʹ˄ʽˁ˗˄ ˁʰʽ ʴʶˊ˃ʰ˄ʽˁ˗˄ ɮɳɹ ˁʰʽ ˍʹ ˋˎ˄ʶˊʴʰˋʾʰ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ 
ɳ˄ʷˊʴʶʽʰˌΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ˋˎ˄ʶˊʴʰˋʾʰˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˉˊˇˋ˒ˇˊʱ ʵˏˇ ˃ʰʻʹ˃ʱˍ˖˄ 
ʶˉʽ˂ˇʴʺˌ ˍʰ ˇˉˇʾʰ ˉˊˇˋ˒ʷˊˇ˄ˍʰ˄ ʰˉˈ ˍʹ˄ ʰˁʰʵʹ˃ʰʿˁʺ ˔ˊˇ˄ʽʱ нлмт-му ˋʶ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏˌ 
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˒ˇʽˍʹˍʷˌ ˉˇˎ ˉʰˊʰˁˇ˂ˇˎʻˇˏˋʰ˄ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶ˄ʷˊʴʶʽʰ ˁʰʽ ˋˍʰ ʵˏˇ 
ˉʰ˄ʶˉʽˋˍʺ˃ʽʰΦ ʆˇ ʷ˄ʰ ˃ʱʻʹ˃ʰ ʰ˒ˇˊˇˏˋʶ ˍʹ˄ ɳ˄ˋ˖˃ʱˍ˖ˋʹ ɮʃɳ ˋʶ ˁˍʾˊʽʰ ˁʰʽ ˉˊˇˋˇ˃ˇʾ˖ˋʺ ˍˇˎˌ 
ˁʰʽ ʺˍʰ˄ ʵʽʰʻʷˋʽ˃ˇ ˋˍʹ˄ ʅ˔ˇ˂ʺ ɳˉʽˋˍʹ˃˗˄ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˍˇˎ ɲɹʃɮɳΣ ʶ˄˗ ˍˇ ʵʶˏˍʶˊˇ ʰ˒ˇˊˇˏˋʶ ˍʹ˄ 
ɾˇ˄ˍʶ˂ˇˉˇʾʹˋʹ ɲʽʶˊʴʰˋʽ˗˄ ɾʶˍʰˍˊˇˉʺˌ ɰʽˇ˃ʱʸʰˌ ˁʰʽ ʺˍʰ˄ ʵʽʰʻʷˋʽ˃ˇ ˋˍˇ ¢¦IIΦ ɳˉʽˉ˂ʷˇ˄Σ ˍˇ 
ˉˊˈʴˊʰ˃˃ʰ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˍʹ˄ ʵʽʶ˅ʰʴ˖ʴʺ ʵʽˉ˂˖˃ʰˍʽˁ˗˄ ʶˊʴʰˋʽ˗˄ ˋˍʰ ʵˏˇ ˉʰ˄ʶˉʽˋˍʺ˃ʽʰ ˁʰʽ 
ˁˇʽ˄˗˄ ʻʶˊʽ˄˗˄ ˋ˔ˇ˂ʶʾ˖˄ όʷ˄ʰ ʰ˄ʱ ʷˍˇˌ ʶˁ ˉʶˊʽˍˊˇˉʺˌ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ɱʶˊ˃ʰ˄ʾʰύΣ ʶ˄˗ ˇ 
ˉˊ̌ːˉˇ˂ˇʴʽˋ˃ˈˌ ˁʱ˂ˎˉˍʶ ˁʰʽ ʷ˅ˇʵʰ ˃ʶˍʰˁʾ˄ʹˋʹˌ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍ˖˄ ʵˏˇ 
ˉʰ˄ʶˉʽˋˍʹ˃ʾ˖˄ ʴʽʰ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˁʰʽ ˇˊʴʱ˄˖ˋʹΦ 
ɳˉʾˋʹˌΣ ˍˇ ʆ˃ʺ˃ʰ ˋˎ˄ʶˊʴʱʸʶˍʰʽ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɼʽ˄ʹˍʽˁˈˍʹˍʰˌ ErasmusҌΣ ˃ʶ 

ˍʰ ʰˁˈ˂ˇˎʻʰ ˉʰ˄ʶˉʽˋˍʺ˃ʽʰ ˍʹˌ ʰ˂˂ˇʵʰˉʺˌΥ 
Universite de Savoie, Universite Lille 1, Universite de Perpignan via Domitia, ECAM Lyon, TUHH 

Hamburg University of Technology, TU Dresden, University of Technology and Humanities in 
Radom, Lublin University of Technology, Universidad de les Illes Balears, Yasar Universitesi, Izmir 
University of Economics. 

¶ ɮ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ˋˎ˄ʶˊʴʰˋʾʶˌ ˃ʶ ˍˇˉʽˁˇˏˌΣ ˉʶˊʽ˒ʶˊʶʽʰˁˇˏˌ ʺ ʶʻ˄ʽˁˇˏˌ 

ˁˇʽ˄˖˄ʽˁˇˏˌ ˒ˇˊʶʾˌΤ 

ʅˍʰ ˉ˂ʰʾˋʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ Erasmus KAо άRefugees and Recognition ς Toolkit 3 (ARENAύέ 
ʵʽʶˊʶˎ˄ʺʻʹˁʶ ʹ ʵˎ˄ʰˍˈˍʹʰ ̄ ˊˈˋʲʰˋʹˌ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ɮɳɹ ˁʰʽ ʶʽʵʽˁˈˍʶˊʰ ˋˍˇ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ 
ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˉˊˇˋ˒ˏʴ˖˄ ˃ʶ ʶ˂˂ʽˉʺ ʵʽʰˁʰʽˇ˂ˇʴʹˍʽˁʱΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈΣ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ 
ˋˎ˄ʶˊʴʰˋʾʶˌ ˃ʶ ˍˇ ɲʁɮʆɮʃΣ ˍʹ˄ ʈˉʰˍʹ ɮˊ˃ˇˋˍʶʾʰ ˍˇˎ ʁɶɳ ʴʽʰ ˍˇˎˌ ʃˊˈˋ˒ˎʴʶˌ ˁʰʽ ˍˇ ʅˎ˃ʲˇˏ˂ʽˇ 
ˍʹˌ ɳˎˊ˗ˉʹˌΦ 
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4.10.  ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˁʰʽ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ61  

¶ ʇˉʱˊ˔ʶʽ ˋˍˊʰˍʹʴʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˍ˖˄ ˃ʶ˂˗˄ ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ 

ˁˇʽ˄ˈˍʹˍʰˌΤ 

ʇˉʱˊ˔ʶʽ ˍʷˍˇʽˇˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰʻ˗ˌ ʷˍˋʽ 
ς ɳ˄ʽˋ˔ˏˇ˄ˍʰʽ ˇʽ ˉˊˇˋˉʱʻʶʽʷˌ ˍˇˎ ʴʽʰ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˁʰʽ ˁʰˍʰ˅ʾ˖ˋʹ ˍʹˌ ˒ʺ˃ʹˌ ˍˇˎ 
ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ʵʽʶʻ˄˗ˌΣ ʰˉˇˋˁˇˉ˗˄ˍʰˌ ˋˍʹ˄ ˉˊˇˋʷ˂ˁˎˋʹ ˒ˇʽˍʹˍ˗˄ ʰˉˈ ˍˇ ʶ˅˖ˍʶˊʽˁˈ 
ˁʰʽ ˋˍʹ ˋˏ˄ʰ˕ʹ ˋˎ˄ʶˊʴʰˋʽ˗˄ ˃ʶ ʱ˂˂ʰ ʶˁˉʰʽʵʶˎˍʽˁʱ ʽʵˊˏ˃ʰˍʰ ʴʽʰ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˁʰʽ 
ʶˊʶˎ˄ʹˍʽˁˇˏˌ ˋˁˇˉˇˏˌ 

- ɳ˄ʽˋ˔ˏʶˍʰʽ ˇ ʵʽʶʻ˄ʺˌ ˍˇˎ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈΣ ˃ʶ ˋˍˈ˔ˇ ˍʹ ˋˍʰʻʶˊʺ ʰˏ˅ʹˋʹ ˍ˖˄ ʶˍʹˋʾ˖˄ 
˒ˇʽˍʹˍʽˁ˗˄ ʰ˄ˍʰ˂˂ʰʴ˗˄ 9w!{a¦{ Σ ˍ˖˄ ˋˎ˃˃ʶˍˇ˔˗˄ ˍˇˎ ʽʵˊˏ˃ʰˍˇˌ ˋʶ ʵʽʶʻ˄ʺ ˋˎ˄ʷʵˊʽʰ 
ˁʰʽ ˋʶ ʶˎˊ˖ˉʰʿˁʱ ʵʾˁˍˎʰΣ ˁʰʻ˗ˌ ˁʰʽ ˃ʷˋ˖ ˍʹˌ ʶʽˋʰʴ˖ʴʺˌ ˁˇʽ˄˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ όζƧƻƛƴǘ 
ŘŜƎǊŜŜǎηύΦ ɱʽʰ ̄ ˊ˗ˍʹ ˒ ˇˊʱ ̱  ̌2019 -20 ˅ ʶˁʾ˄ʹˋʶ joint degree ˃  ʁ̀ ˎ˃˃ʶˍˇ˔ʺ ̱ ˇˎ ɲʽʶʻ˄ˇˏˌ 
ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ('MSc in Smart Cities and Communities' to be funded by ERASMUS+ Key 
Action 1-EMJMDs programme) 

- ɳ˄ʽˋ˔ˏˇ˄ˍʰʽ ˇʽ ˉˊˇˋˉʱʻʶʽʶˌ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˁʰʽ ˉʶˊʰʽˍʷˊ˖ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ 
ˋˎ˄ʶˊʴʰˋʽ˗˄ ˃ʶ ʱ˂˂ʰ ʵʽʶʻ˄ʺ ʽʵˊˏ˃ʰˍʰ ʴʽʰ ʽˋ˔ˎˊˇˉˇʾʹˋʹ ˍʹˌ ˉʰˊʶ˔ˈ˃ʶ˄ʹˌ ʶˁˉʰʾʵʶˎˋʹˌΣ 
ˍʹˌ ʵʽʶ˅ʰʴˈ˃ʶ˄ʹˌ ʷˊʶˎ˄ʰˌ ʰ˂˂ʱ ˁʰʽ ˍʹˌ ˉˊˇˋʷ˂ˁˎˋʹˌ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʃˈˋʶˌ ˁʰʽ ˉˇʽʷˌ ˋˎ˃˒˖˄ʾʶˌ ʷ˔ˇˎ˄ ˋˎ˄ʰ˒ʻʶʾ ʴʽʰ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ 

ˉˊˇˋ˖ˉʽˁˇˏ ʺκˁʰʽ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʁ ˁʱˍ˖ʻʽ ˉʾ˄ʰˁʰˌ ˉʰˊˇˎˋʽʱʸʶʽ ˍʽˌ мм ˍʷˍˇʽʶˌ ˋˎ˃˒˖˄ʾʶˌ ˉˇˎ ʷ˔ˇˎ˄ ˋˎ˄ʰ˒ʻʶʾΥ  

France Universite de Savoie Chambery F CHAMBER01 

France Universite Lille 1 Lille F LILLE01 

France Universite de Perpignan via Domitia Perpignan F PERPIGN01 

France ECAM Lyon Lyon F LYON13 

Germany TUHH Hamburg University of Technology Hamburg D HAMBURG03 

Germany TU Dresden Dresden D DRESDEN 02 

Poland 
University of Technology and Humanities in 

Radom 
Radom PL RADOM01 

Poland Lublin University of Technology Lublin PL LUBLIN03 

Spain Universidad de les Illes Balears Palma de Mallorca E PALMA01 

Turkey Yasar Universitesi Izmir/Bornova TR IZMIR05 

Turkey Izmir University of Economics Izmir TR IZMIR04 

¶ ʃˈˋʰ ˃ʷ˂ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶˍʰˁʽ˄ʺʻʹˁʰ˄ ˉˊˇˌ ʱ˂˂ʰ ɹʵˊˏ˃ʰˍʰ ˋˍˇ 

ˉ˂ʰʾˋʽˇ ʰˁʰʵʹ˃ʰƠˁ˗˄κʶˊʶˎ˄ʹˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΤ 

¢ˊʾʰ ˃ʷ˂ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶˍʰˁʽ˄ʺʻʹˁʰ˄ ˉˊˇˌ ʱ˂˂ʰ ɹʵˊˏ˃ʰˍʰ 
ˋˍˇ ˉ˂ʰʾˋʽˇ ʰˁʰʵʹ˃ʰƠˁ˗˄κʶˊʶˎ˄ʹˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΦ 

¶ ʃˈˋʰ ˃ʷ˂ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄ ˃ʶˍʰˁʽ˄ʺʻʹˁʰ˄ ˉˊˇˌ ˍˇ ʆ˃ʺ˃ʰ ˋˍˇ ˉ˂ʰʾˋʽˇ 

ʰˁʰʵʹ˃ʰʿˁ˗˄κʶˊʶˎ˄ʹˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΤ 

ɲˏˇ ˃ʷ˂ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄ ˃ʶˍʰˁʽ˄ʺʻʹˁʰ˄ ˉˊˇˌ ˍˇ ʆ˃ʺ˃ʰ ˋˍˇ 
ˉ˂ʰʾˋʽˇ ʰˁʰʵʹ˃ʰʿˁ˗˄κʶˊʶˎ˄ʹˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΦ 

¶ ʃˈˋˇʽ ˒ˇʽˍʹˍʷˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶˍʰˁʽ˄ʺʻʹˁʰ˄ ˉˊˇˌ ʱ˂˂ʰ ɹʵˊˏ˃ʰˍʰ ˋˍˇ ˉ˂ʰʾˋʽˇ 

ʰˁʰʵʹ˃ʰƠˁ˗˄κʶˊʶˎ˄ʹˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΤ 

ɲʶ˄ ˃ʶˍʰˁʽ˄ʺʻʹˁʰ˄ ˒ˇʽˍʹˍʷˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˉˊˇˌ ʱ˂˂ʰ ɹʵˊˏ˃ʰˍʰ ˋˍˇ ˉ˂ʰʾˋʽˇ 
ʰˁʰʵʹ˃ʰƠˁ˗˄κʶˊʶˎ˄ʹˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΦ 
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¶ ʃˈˋˇʽ ˒ˇʽˍʹˍʷˌ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄ ˃ʶˍʰˁʽ˄ʺʻʹˁʰ˄ ˉˊˇˌ ˍˇ ʆ˃ʺ˃ʰ ˋˍˇ ˉ˂ʰʾˋʽˇ 

ʰˁʰʵʹ˃ʰʿˁ˗˄κʶˊʶˎ˄ʹˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΤ 

ɲˏˇ ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ʱ˂˂˖˄ ɹʵˊˎ˃ʱˍ˖˄ ˃ʶˍʰˁʽ˄ʺʻʹˁʰ˄ ˉˊˇˌ ˍˇ ʆ˃ʺ˃ʰ ˋˍˇ ˉ˂ʰʾˋʽˇ 
ʰˁʰʵʹ˃ʰʿˁ˗˄κʶˊʶˎ˄ʹˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΦ 

¶ ʇˉʱˊ˔ˇˎ˄ ʵʽʰʵʽˁʰˋʾʶˌ ʰ˄ʰʴ˄˗ˊʽˋʹˌ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ʷˊʴˇˎ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋʶ ʱ˂˂ˇ ɺʵˊˎ˃ʰΤ 

ʆˇ ˋˏˋˍʹ˃ʰ ˉʽˋˍ˖ˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ ɳ/¢{ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ʴʽʰ ˍʹ˄ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ 
ʷˊʴˇˎ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋʶ ʱ˂˂ˇ ɺʵˊˎ˃ʰΦ 

¶ ʃˈˋˇ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ʶʾ˄ʰʽ ʹ ˂ʶʽˍˇˎˊʴʾʰ ˁʰʽ ʹ ˋˍʶ˂ʷ˔˖ˋʹ ˍˇˎ ˁʶ˄ˍˊʽˁˇˏ ɱˊʰ˒ʶʾˇˎ ɲʽʶʻ˄˗˄ κ ɳˎˊ˖ˉʰʿˁ˗˄ 

ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ˍ˖˄ ˋˎ˄ʵʷˋ˃˖˄ ˍˇˎˌΤ 

ɶ ˂ʶʽˍˇˎˊʴʾʰ ˁʰʽ ʹ ˋˍʶ˂ʷ˔˖ˋʹ ˍˇˎ ˁʶ˄ˍˊʽˁˇˏ ɱˊʰ˒ʶʾˇˎ ɲʽʶʻ˄˗˄ κ ɳˎˊ˖ˉʰʿˁ˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ 
ˁʰʽ ˍ˖˄ ˋˎ˄ʵʷˋ˃˖˄ ˍˇˎˌ ʶʾ˄ʰʽ ʱˊʽˋˍʹΦ 

¶ ʆʽ ʶ˄ʷˊʴʶʽʶˌ ʴʽʰ ˍʹ˄ ˉˊˇʲˇ˂ʺ ˁʰʽ ʶ˄ʹ˃ʷˊ˖ˋʹ ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ ʴʽʰ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ  

ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ˍˇ ʆ˃ʺ˃ʰΤ 

ɶ ʶ˄ʹ˃ʷˊ˖ˋʹ ʴʾ˄ʶˍʰʽ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌΦ 

¶ ʁˊʴʰ˄˗˄ˇ˄ˍʰʽ ʁ ˁʵʹ˂˗ˋʶʽˌ ʴʽʰ ˍˇˎˌ ʶʽˋʶˊ˔ˈ˃ʶ˄ˇˎˌ ˒ˇʽˍʹˍʷˌ ʰˉˈ ʱ˂˂ʰ ɹʵˊˏ˃ʰˍʰΤ 

ɶ˃ʷˊʰ ˎˉˇʵˇ˔ʺˌ ˒ˇʽˍʹˍ˗˄ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 9ǊŀǎƳǳǎ  

¶ ʃ˗ˌ ˎˉˇˋˍʹˊʾʸˇ˄ˍʰʽ ˇʽ ʶʽˋʶˊ˔ˈ˃ʶ˄ˇʽ ˒ˇʽˍʹˍʷˌΤ 

ʇˉˇˋˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍˇ ɱˊʰ˒ʶʾˇ 9ǊŀǎƳǳǎ ˁʰʽ ˍʽˌ ʴˊʰ˃˃ʰˍʶʾʶˌ ˍ˖˄ ʅ˔ˇ˂˗˄Φ 

¶ ʃˈˋʰ ˃ʰʻʺ˃ʰˍʰ ʵʽʵʱˋˁˇ˄ˍʰʽ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰ ʴʽʰ ʶʽˋʶˊ˔ˈ˃ʶ˄ˇˎˌ ʰ˂˂ˇʵʰˉˇˏˌ ˋˉˇˎʵʰˋˍʷˌΤ  

ʂ˂ʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˍˇˎ ʆɳʆ ʵʽʵʱˋˁˇ˄ˍʰʽ ˋʶ ˅ʷ˄ʹ ʴ˂˗ˋˋʰ ʴʽʰ ʶʽˋʶˊ˔ˈ˃ʶ˄ˇˎˌ ʰ˂˂ˇʵʰˉˇˏˌ 
ˋˉˇˎʵʰˋˍʷˌΦ 

¶ ʇˉʱˊ˔ʶʽ ˉˊˈˋʻʶˍʹ όʰˉˈ ˍˇ ʆ˃ʺ˃ʰ ʺκˁʰʽ ˍˇ ɺʵˊˎ˃ʰύ ˇʽˁˇ˄ˇ˃ʽˁʺ ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍ˖˄ ˃ʶ˂˗˄ 

ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˉˇˎ ˂ʰ˃ʲʱ˄ˇˎ˄ ˃ʷˊˇˌ ˋˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌΤ 

ɲʶ˄ ˎˉʱˊ˔ʶʽ ˉˊˈˋʻʶˍʹ όʰˉˈ ˍˇ ʆ˃ʺ˃ʰ ʺκˁʰʽ ˍˇ ɺʵˊˎ˃ʰύ ˇʽˁˇ˄ˇ˃ʽˁʺ ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ 
ˍ˖˄ ˃ʶ˂˗˄ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˉˇˎ ˂ʰ˃ʲʱ˄ˇˎ˄ ˃ʷˊˇˌ ˋˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌΤ 

¶ ʃ˗ˌ ˉˊˇ˖ʻʶʾˍʰʽ ˋˍˇ ʆ˃ʺ˃ʰ ʹ ʽʵʷʰ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˃ʶ˂˗˄ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ 

ˁʰʽ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ʵʽʱˋˍʰˋʹˌ ʴʶ˄ʽˁˈˍʶˊʰΤ 

ɶ ʽʵʷʰ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˃ʶ˂˗˄ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˁʰʽ ˍʹˌ 
ɳˎˊ˖ˉʰʿˁʺˌ ʵʽʱˋˍʰˋʹˌ ʴʶ˄ʽˁˈˍʶˊʰ ˉˊˇ˖ʻʶʾˍʰʽ ˃ʷˋ˖ ʰ˄ʰˁˇʽ˄˗ˋʶ˖˄ ˋˍˇ˄ ʽˋˍˈˍˇˉˇ ˍˇˎ ʆɳʆΣ 
ˁʰʻ˗ˌ ˁʰʽ ŜƳŀƛƭǎ ˃ʶ ˋ˔ʶˍʽˁʷˌ ʰ˄ʰˁˇʽ˄˗ˋʶʽˌκˉˊˇˋˁ˂ʺˋʶʽˌ ʰˉˈ ˍˇ ʴˊʰ˒ʶʾˇ 9ǊŀǎƳǳǎΦ 

¶ ʃ˗ˌ ʶ˂ʷʴ˔ʶˍʰʽ ʹ ˉˇʽˈˍʹˍʰ όˁʰʽ ˈ˔ʽ ˃ˈ˄ˇ˄ ʹ ˉˇˋˈˍʹˍʰύ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏΤ 

I ˉˇʽˈˍʹˍʰ όˁʰʽ ˈ˔ʽ ˃ˈ˄ˇ˄ ʹ ˉˇˋˈˍʹˍʰύ ˍʹˌ ˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ 
ʶ˂ʷʴ˔ʶˍʰʽ ˃ʷˋ˖ ˍʹˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˍˇˎ ɮˁʰʵʹ˃ʰʿˁˇˏ ʇˉʶˎʻˏ˄ˇˎ 9ǊŀǎƳǳǎ ¢9¢ ˁʰʽ ˍˇˎ ʴˊʰ˒ʶʾˇˎ 
Erasmus. 

 
  

 
61 ɆɡɛˊɚɖɟɩůŰŮ Űɞɜ ɄɑɜŬəŬ 9. 
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рΦ ɳˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇ 

ʅˍʹ˄ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˍˇ ʆ˃ʺ˃ʰ ˁʰ˂ʶʾˍʰʽ ˄ʰ ʰ˄ʰ˂ˏˋʶʽ ˁˊʽˍʽˁʱ ˁʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍˇˎ ʶˉʽˍʶ˂ˇˏ˃ʶ˄ˇˎ 
ˋ˘ʰˎˍˈ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ 
ɱʽʰ ˁʱʻʶ ˃ʾʰ ʰˉˈ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˉˊʷˉʶʽ ˄ʰ ʰˉʰ˄ˍʹʻˇˏ˄ ˁʰʽ ˄ʰ ˋ˔ˇ˂ʽʰˋʻˇˏ˄ ˍʰ ʰˁˈ˂ˇˎʻʰ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˋʹ˃ʶʾʰΥ 
(ʰύ ʃˇʽʱΣ ˁʰˍʱ ˍʹ ʴ˄˗˃ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ʶʾ˄ʰʽ ˍʰ ˁˎˊʽˈˍʶˊʰ ʻʶˍʽˁʱ ˁʰʽ ʰˊ˄ʹˍʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˖ˌ ˉˊˇˌ 
ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˁˊʽˍʺˊʽˇΤ 
όʲύ ʃˇʽʷˌ ʶˎˁʰʽˊʾʶˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʻʶˍʽˁ˗˄ ˋʹ˃ʶʾ˖˄ ˁʰʽ ˉˇʽˇˏˌ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇˎˌ  ˁʽ˄ʵˏ˄ˇˎˌ ʰˉˈ ˍʰ ʰˊ˄ʹˍʽˁʱ 
ˋʹ˃ʶʾʰ ʵʽʰˁˊʾ˄ʶʽ ˍˇ ʆ˃ʺ˃ʰ ˖ˌ ˉˊˇˌ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˁˊʽˍʺˊʽˇΤ 

рΦмΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ˄ ˉˊˇʰʴ˖ʴʺ ˍʹˌ ʷˊʶˎ˄ʰˌ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

¶ ʇˉʱˊ˔ʶʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʁ ˊʶˎ˄ʹˍʽˁʺ ˉˇ˂ʽˍʽˁʺ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ ʃˇʽh ʁ ʾ˄ʰʽΤ   

ʇˉʱˊ˔ʶʽ ʶˊʶˎ˄ʹˍʽˁʺ ˉˇ˂ʽˍʽˁʺ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʹ ˇˉˇʾʰ ˋˍˇ˔ʶˏʶʽ ˋˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍˈˋˇ ˍʹˌ 
ˉˇʽˈˍʹˍʰˌ ˈˋˇ ˁʰʽ ˍʹˌ ʰˊʽˋˍʶʾʰˌ ˋˍˇ ˉʰˊʰʴˈ˃ʶ˄ˇ ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇ ˋʶ ˈ˂ʰ ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˉˇˎ 
ʻʶˊʰˉʶˏʶʽ ˍˇ ʆ˃ʺ˃ʰΦ ʁʽ ˋˍˈ˔ˇʽ ˍʹˌ ˉˇ˂ʽˍʽˁʺˌ ʴʽʰ ˍʹ˄ ʷˊʶˎ˄ʰ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ʶˉʷˁˍʰˋʹ ˍ˖˄ 
ˎ˒ʽˋˍʱ˃ʶ˄˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʵˎ˄ʰˍˇˍʺˍ˖˄Σ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʵˎ˄ʰ˃ʽˁˈ ˈ˂ˇˎ ˍˇˎ 
ˍ˃ʺ˃ʰˍˇˌΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˇʽ ˋˁˇˉˇʾ ˁʰʽ ˇʽ ˋˍˈ˔ˇʽ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ 
ς ɶ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˃ʶʴʱ˂ʹˌ ˁ˂ʾ˃ʰˁʰˌ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʻʶ˃ʱˍ˖˄Φ 
ς ɶ ʶˁˉ˂ʺˊ˖ˋʹ ˍˇˎ ˋˍˈ˔ˇˎ ˍʹˌ ʵʹ˃ˇˋʾʶˎˋʹˌ ˎ˕ʹ˂ʺˌ ˉˇʽˈˍʹˍʰˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʶˊʴʰˋʽ˗˄Φ 
ς ɶ ʁ˄ ʵˎ˄ʱ˃˖ˋʹ ˍʹˌ ˋˎ˃ʲˇ˂ʺˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋʶ ʶʻ˄ʽˁˈ ˁʰʽ ʵʽʶʻ˄ʷˌ ʶˊʶˎ˄ʹˍʽˁˈ ʶˉʾˉʶʵˇΦ 
ς ʁ ʰˎ˅ʰ˄ˈ˃ʶ˄ˇˌ ˊˈ˂ˇˌ ˍʹˌ ˋˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋʶ ʶʻ˄ʽˁˈΣ ˉʶˊʽ˒ʶˊʶʽʰˁˈ 
ˁʰʽ ʵʽʶʻ˄ʷˌ ʶˉʾˉʶʵˇΦ 

ς ɶ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ʶˋ˖ˍʶˊʽˁʺˌ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˊʶˎ˄ʹˍʽˁʺˌ ˋˎ˄ʶˊʴʰˋʾʰˌΦ 
ς ɶ ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎ ʰˉʰˊʰʾˍʹˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ˍʹˌ ˍʶ˔˄ˇʴ˄˖ˋʾʰˌ ʴʽʰ ˍʹ˄ ˉˊˇˋʷ˂ˁˎˋʹ 
˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˁʰʽ ʵʽʶʻ˄ʶʾˌ ʶˊʶˎ˄ʹˍʽˁʷˌ ˋˎ˄ʶˊʴʰˋʾʶˌΦ 

ς ɶ ˎˉˇˋˍʺˊʽ˅ʹ ˄ʷ˖˄ ʶˊʶˎ˄ʹˍ˗˄ όˎˉˇ˕ʺ˒ʽ˖˄ ʵʽʵʰˁˍˈˊ˖˄ ˁʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ύ ˁʰˍʱ ˍʹ˄ 
ʷ˄ʰˊ˅ʹ ˍʹˌ ˋˍʰʵʽˇʵˊˇ˃ʾʰˌ ˍˇˎˌΦ ˉΦ˔Φ ˃ʶ ˍʹ˄ ˁʱ˂ˎ˕ʹ ˍˇˎˌ ˁˈˋˍˇˎˌ ʶʴʴˊʰ˒ʺˌ ˋʶ ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄ʰ 
ʵʽʶʻ˄ʺ ˋˎ˄ʷʵˊʽʰ ʴʽʰ ˉʰˊˇˎˋʾʰˋʹ ʶˊʴʰˋʽ˗˄Φ   

ʁʽ ˍˊʶʽˌ ʲʰˋʽˁˇʾ ˍˇ˃ʶʾˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ˋˍˇ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ʶʾ˄ʰʽ ʹ ʶˎˊˏˍʶˊʹ 
ˉʶˊʽˇ˔ʺ ˍʹˌ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ˍ˖˄ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʽ˗˄Σ ʹ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍʹˌ ɳ˄ʷˊʴʶʽʰˌ ˁʰʽ ˍˇˎ 
ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ʹ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍˇˎ ʅ˔ʶʵʽʰˋ˃ˇˏ ʃˊˇʿˈ˄ˍ˖˄Φ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΥ 
όʰύ ɶ ʷˊʶˎ˄ʰ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ˍ˖˄ ʆʹ˂ʶˉʽˁˇʽ˄˖˄ʽ˗˄ ʶˉʽˁʶ˄ˍˊ˗˄ʶˍʰʽ ˁˎˊʾ˖ˌ 
ˋˍʰ ʶ˅ʺˌ ʶˊʶˎ˄ʹˍʽˁʱ ʻʷ˃ʰˍʰΥ ɳ˅ˈˊˎ˅ʹ ɲʶʵˇ˃ʷ˄˖˄ ˁʰʽ ɾʹ˔ʰ˄ʽˁʺ ɾʱʻʹˋʹΣ ɳˉʶ˅ʶˊʴʰˋʾʰ 
ʊˎˋʽˁʺˌ ɱ˂˗ˋˋʰˌΣ ɶ˂ʶˁˍˊˇ˄ʽˁʺ ɲʽʰˁˎʲʷˊ˄ʹˋʹΣ ʅʹ˃ʰˋʽˇ˂ˇʴʽˁʺ ɲʽʰ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰΣ 
ʁ˄ˍˇ˂ˇʴʾʶˌ ˁʰʽ ʅʹ˃ʰˋʽˇ˂ˇʴʽˁˈˌ ɹˋˍˈˌΣ ɮ˄ʱ˂ˎˋʹ ʅˎ˄ʰʽˋʻʺ˃ʰˍˇˌΣ ʆʶ˔˄ˇ˂ˇʴʾʰ ɽˇʴʽˋ˃ʽˁˇˏΣ 
ɮˋˏˊ˃ʰˍʰ ɲʾˁˍˎʰ ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʾʶˌΣ ɲʾˁˍˎʰ ɮʽˋʻʹˍʺˊ˖˄Σ ʃˊˇˍˎˉˇˉˇʾʹˋʹΣ ɳˉʽˁˇʽ˄˖˄ʾʶˌ рG, 
ɲʽʰʵʾˁˍˎˇ ˍ˖˄ ʃˊʰʴ˃ʱˍ˖˄Σ ɼˎʲʶˊ˄ˇʰˋ˒ʱ˂ʶʽʰΣ пʹ ɰʽˇ˃ʹ˔ʰ˄ʽˁʺ ɳˉʰ˄ʱˋˍʰˋʹΣ ɳˉʽˁˇʽ˄˖˄ʾʶˌ 
ʁ˔ʹ˃ʱˍ˖˄Σ ɼʽ˄ʹˍʺ ʇˉˇ˂ˇʴʽˋˍʽˁʺΣ {ƳŀǊǘ DǊƛŘΣ ɴ˅ˎˉ˄ʶˌ ˉˈ˂ʶʽˌΣ ɰʶ˂ˍʽˋˍˇˉˇʾʹˋʹ ˁʰʽ ɸʶ˖ˊʾʰ 
ɳ˂ʷʴ˔ˇˎΦ 

όʲύ ɶ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʷˊʶˎ˄ʰˌ ˋˍˇ˄ ʶ˄ʶˊʴʶʽʰˁˈ ˁʰʽ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˈ ˍˇ˃ʷʰ ˍʹˌ ʅ˔ˇ˂ʺˌ 
ʶˉʽˁʶ˄ˍˊ˗˄ʶˍʰʽ ˁˎˊʾ˖ˌ ˋˍʰ ʶ˅ʺˌ ʶˊʶˎ˄ʹˍʽˁʱ ʻʷ˃ʰˍʰΥ ɮ˄ʱˉˍˎ˅ʹ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˁʰʽ 
ʵʽʶˊʴʰˋʽ˗˄ ʴʽʰ ˍʹ˄ ˃ʶˍʰˍˊˇˉʺ ˍʹˌ ʲʽˇ˃ʱʸʰˌ ˋʶ ʶ˄ʷˊʴʶʽʰΣ ˁʰˏˋʽ˃ʰ ˁʰʽ ˔ʹ˃ʽˁʱ ˉˊˇʿˈ˄ˍʰΣ 
ɶ˂ʽʰˁʱ ʻʶˊ˃ʽˁʱ ˋˎˋˍʺ˃ʰˍʰΣ ʅˎˋˍʺ˃ʰˍʰ ʰ˄ʰ˄ʶ˗ˋʽ˃˖˄ ˉʹʴ˗˄ ʶ˄ʷˊʴʶʽʰˌΣ ɮ˄ʱ˂ˎˋʹ ˁˏˁ˂ˇˎ 
ʸ˖ʺˌΣ ʇˉˇ˂ˇʴʽˋˍʽˁʺ ˊʶˎˋˍˇ˃ʹ˔ʰ˄ʽˁʺΣ ɲʽʰ˔ʶʾˊʽˋʹ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ʶ˄ʶˊʴʶʽʰˁʺ ˉˇ˂ʽˍʽˁʺΣ 
ʁʽˁˇ˄ˇ˃ʽˁʱ ʶ˄ʷˊʴʶʽʰˌΣ ɾʰˁˊˇˇʽˁˇ˄ˇ˃ʾʰ ˁʰʽ ʅˎ˃ˉʶˊʽ˒ˇˊʽˁʺ ˔ˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁʺΦ 

όʴύ ɶ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʷˊʶˎ˄ʰˌ ˋˍˇ˄ ʅ˔ʶʵʽʰˋ˃ˈ ʃˊˇʿˈ˄ˍ˖˄ ʶˉʽˁʶ˄ˍˊ˗˄ʶˍʰʽ ˁˎˊʾ˖ˌ ˋˍʰ ʶ˅ʺˌ 
ʶˊʶˎ˄ʹˍʽˁʱ ʻʷ˃ʰˍʰΥ ɼʰʽ˄ˇˍˈ˃ʰ ˎ˂ʽˁʱ ʵʽʰ˒ˈˊ˖˄ ʶ˒ʰˊ˃ˇʴ˗˄ ˃ʶ ʷ˃˒ʰˋʹ ˍʰ 
ʲʽˇʰˉˇʽˁˇʵˇ˃ʺˋʹ˃ʰ ˉ˂ʰˋˍʽˁʱ ʶ˄ʽˋ˔ˎ˃ʷ˄ʰ ˃ʶ ˄ʰ˄ˇˎ˂ʽˁʱΣ ˋ˔ʶʵʾʰˋʹ ˁʰʽ ʰ˄ʱ˂ˎˋʹ 
ʲʽˇˍʶ˔˄ˇ˂ˇʴʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄Σ ˁʰʽ˄ˇˍˈ˃ˇˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ˃ʹ˔ʰ˄ˇ˂ˇʴʽˁʺ ʰ˄ʱ˂ˎˋʹ 
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ˉˊˇʿˈ˄ˍ˖˄ ʲʽˇ˃ʹ˔ʰ˄ʾʰˌΣ ʰ˄ʱ˂ˎˋʹ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˁʰʽ ʶ˒ʰˊ˃ˇʴʷˌ  ˍˊʽˋʵʽʱˋˍʰˍʹˌ ʶˁˍˏˉ˖ˋʹˌΣ 
ʶˊʴˇ˄ˇ˃ʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʰ˄ʻˊ˗ˉʽ˄ˇʽ ˉʰˊʱʴˇ˄ˍʶˌΣ ˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ˎ˂ʽˁʱ ˋˎˋˁʶˎʰˋʾʰˌΣ 
ʰ˄ʱ˂ˎˋʹ ˁʰˍʰˋˁʶˎʰˋˍʽˁ˗˄ ˃ʶʻˈʵ˖˄Σ ˃ʹ˔ʰ˄ʽˁʺ ʰ˄ʱ˂ˎˋʹ ˁʰˍʰˋˁʶˎ˗˄ ˃ʶ ˎˉˇ˂ˇʴʽˋˍʽˁʷˌ 
˃ʶʻˈʵˇˎˌΣ ʲʽˇ˃ʾ˃ʹˋʹ ˋˍˇ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˋˍʰ ˎ˂ʽˁʱΣ ʵʽˇʽˁʹˍʽˁʱ ʻʷ˃ʰˍʰ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˁʰʽ 
ʵʽʰ˔ʶʾˊʽˋʹˌ ˉˊˇʿˈ˄ˍ˖˄Φ    

ɳˉʾˋʹˌΣ ʶˁˍˈˌ ˍ˖˄ ʱ˄˖ ˍˇ˃ʷ˖˄ ˍˇ ʆ˃ʺ˃ʰ ʰ˄ʰˉˍˏˋˋʶʽ ʷˊʶˎ˄ʰ ˋˍˇ˄ ʆˇ˃ʷʰ ˍʹˌ ɮ˄ʻˊ˖ˉʽˋˍʽˁʺˌ 
ɾʹ˔ʰ˄ʽˁʺˌ ˁʰʽ ˍ˖˄ logisticsΦ ɶ ʷˊʶˎ˄ʰ ʶˉʽˁʶ˄ˍˊ˗˄ʶˍʰʽ ˁˎˊʾ˖ˌ ˋˍʰ ʰˁˈ˂ˇˎʻʰ ʶˊʶˎ˄ʹˍʽˁʱ 
ʻʷ˃ʰˍʰΥ ʰ˄ʻˊ˖ˉʽˋˍʽˁʺ ɾʹ˔ʰ˄ʽˁʺΣ ʰ˄ʻˊ˖ˉʽˋˍʽˁʱ ƭƻƎƛǎǘƛŎǎΣ ʵʽʰ˔ʶʾˊʽˋʹ ˉˊˇˋ˒ˎʴʽˁ˗˄ 
ˁˊʾˋʶ˖˄Σ ʵʽʰ˔ʶʾˊʽˋʹ ˁʰˍʰˋˍˊˇ˒˗˄Σ ˉˇˋˇˍʽˁʷˌ ˃ʷʻˇʵˇʽ ˍʶ˔˄ʹˍʺˌ ˄ˇʹ˃ˇˋˏ˄ʹˌ ˁʰʽ 
ʶˉʽ˔ʶʽˊʹˋʽʰˁʺˌ ʷˊʶˎ˄ʰˌ ʴʽʰ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˁʰˍʰˋˍˊˇ˒˗˄ ˁʰʽ ˁˊʾˋʶ˖˄Σ ʶˎʷ˂ʽˁˍʰ ˋˎˋˍʺ˃ʰˍʰ 
ˉʰˊʰʴ˖ʴʺˌΣ ˋˎˋˍʺ˃ʰˍʰ ˂ʺ˕ʹˌ ʰˉˇ˒ʱˋʶ˖˄Σ ʵʽʰ˔ʶʾˊʽˋʹ ʶ˒ˇʵʽʰˋˍʽˁʺˌ ʰ˂ˎˋʾʵʰˌΣΣ 
˃ˇ˄ˍʶ˂ˇˉˇʾʹˋʹ ˁʰʽ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˋˏ˄ʻʶˍ˖˄ ˋˎˋˍʹ˃ʱˍ˖˄Φ 

¶ ʃ˗ˌ ˉʰˊʰˁˇ˂ˇˎʻʶʾˍʰʽ ʹ ˎ˂ˇˉˇʾʹˋʹ ˍʹˌ ʶˊʶˎ˄ʹˍʽˁʺˌ ˉˇ˂ʽˍʽˁʺˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

ʁʽ ʵʶʾˁˍʶˌ ʴʽʰ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ˎ˂ˇˉˇʾʹˋʹˌ ˍʹˌ ʶˊʶˎ˄ʹˍʽˁʺˌ ˉˇ˂ʽˍʽˁʺˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
ˁʰʽ ˍʹˌ ʶˉʾˍʶˎ˅ʹˌ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˋˍˈ˔˖˄ ʰˉˇˍʶ˂ˇˏ˄ ˍʰ ʶ˅ʺˌΥ 
ς ʆˇ ˉˇˋˇˋˍˈ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˃ʶ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʶˊʴʰˋʽ˗˄ ˋʶ ˉʶˊʽˇʵʽˁʱ 
ˎ˕ʹ˂ˇˏ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˁˏˊˇˎˌ όˍˇ ʶˉʾˉʶʵˇ ˍ˖˄ ˉʶˊʽˇʵʽˁ˗˄ ˁʰʻˇˊʾʸʶˍʰʽ ˃ʶ ʲʱˋʹ ˍʰ ʽˋ˔ˏˇ˄ˍʰ ʴʽʰ 
ˁʱʻʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˉʶˊʽˇ˔ʺύ 

ς ʁ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶˍʶˊˇʰ˄ʰ˒ˇˊ˗˄ ʰ˄ʱ ʶˊʴʰˋʾʰ 
ς ʁ ˂ˈʴˇˌ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄ ʰ˄ʱ ˃ʷ˂ˇˌ ɲɳʃ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ όˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʲʰʻ˃ʾʵʰˌ 
ɳˉʾˁˇˎˊˇˎ ɼʰʻʹʴʹˍʺύ 

ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ɱʶ˄ʽˁ˗˄ ʅˎ˄ʶ˂ʶˏˋʶ˖˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʰ˄ˍʰ˂˂ʱˋˋˇ˄ˍʰʽ ʰˉˈ˕ʶʽˌ ʴʽʰ ˍˇˎˌ 
ˍˊˈˉˇˎˌ ˉˇˎ ˍʰ ˃ʷ˂ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʻʰ ˉˊˇʱʴˇˎ˄ ˉʶˊʶˍʰʾˊ˖ ˍʹ˄ ʶˊʶˎ˄ʹˍʽˁʺ ˉʰˊʰʴ˖ʴʺ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌΦ 

¶ ʃ˗ˌ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˇ ʰˉˇ˂ˇʴʽˋ˃ˈˌ ˎ˂ˇˉˇʾʹˋʹˌ ˍʹˌ ʶˊʶˎ˄ʹˍʽˁʺˌ ˉˇ˂ʽˍʽˁʺˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

ʆˇ ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ʵʹ˃ˇˋʽˇˉˇʽʶʾˍʰʽ ˁˎˊʾ˖ˌ ˃ʷˋ˖ ˍ˖˄ ˋʶ˂ʾʵ˖˄ ˍ˖˄ 
ʲʽˇʴˊʰ˒ʽˁ˗˄ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ʰ˄ʰˊˍʹ˃ʷ˄ʰ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ  

¶ ʃʰˊʷ˔ˇ˄ˍʰʽ ˁʾ˄ʹˍˊʰ ʴʽʰ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ʷˊʶˎ˄ʰˌ ˋˍʰ ˃ʷ˂ʹ ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌΤ ʃˇʽʰ ʶʾ˄ʰʽ ʰˎˍʱΤ 

ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʰ ˁʾ˄ʹˍˊʰ ʴʽʰ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ʷˊʶˎ˄ʰˌ ˋˍʰ ˃ʷ˂ʹ ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ˁˇʽ˄ˈˍʹˍʰ ˍˇ 
ʆ˃ʺ˃ʰ ˎʽˇʻʶˍʶʾ  ˁʰʽ ʶ˒ʰˊ˃ˈʸʶʽ ˍʰ ˈˋʰ ˉˊˇʲ˂ʷˉˇ˄ˍʰʽ ˋˍʽˌ ˉʰˊΦсϧт ˍˇˎ ʱˊʻˊˇˎ рт ˍˇˎ  ɳˋ˖ˍʶˊʽˁˈˌ 
ɼʰ˄ˇ˄ʽˋ˃ˇˏ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌ όʊɳɼ пууфκнлнлύΦ 

¶ ʃ˗ˌ ʶ˄ʹ˃ʶˊ˗˄ʶˍʰʽ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ʴʽʰ ʵˎ˄ʰˍˈˍʹˍʶˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍʹˌ ʷˊʶˎ˄ʰˌΤ 

ɲʶ˄ ˎˉʱˊ˔ʶʽ ˋˎˋˍʹ˃ʰˍʽˁˈˌ ˍˊˈˉˇˌ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˋˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ʴʽʰ ʵˎ˄ʰˍˈˍʹˍʶˌ 
˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˍʹˌ ʷˊʶˎ˄ʰˌΣ ˉʷˊʰ˄ ˍ˖˄ ʰˉˇˋˉʰˋ˃ʰˍʽˁ˗˄ ʰ˄ʰˁˇʽ˄˗ˋʶ˖˄ ˁʰʽ ʰ˄ʰˊˍʺˋʶ˖˄ ˋˍʹ˄ 
ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌ ʰˉˈ ˍˇ˄ ɳɽɼɳ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌΦ  

¶ ʃ˗ˌ ˎˉˇˋˍʹˊʾʸʶˍʰʽ ʹ ʶˊʶˎ˄ʹˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΤ 

ɶ ʷˊʶˎ˄ʰ ˋˍˇ ʆ˃ʺ˃ʰ ˎˉˇˋˍʹˊʾʸʶˍʰʽ ˁʰʽ ʶ˄ʽˋ˔ˏʶˍʰʽ ˃ʷˋ˖ ɳˎˊ˖ˉʰʿˁ˗˄ ˁʰʽ ʶʻ˄ʽˁ˗˄ 
ʶˊʶˎ˄ʹˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ˁʰʻ˗ˌ ˁʰʽ ˃ʷˋ˖ ʶˋ˖ˍʶˊʽˁʱ ˔ˊʹ˃ʰˍˇʵˇˍˇˏ˃ʶ˄˖˄ ʰˉˈ ˍˇ ɺʵˊˎ˃ʰ 
ʶˊʶˎ˄ʹˍʽˁ˗˄-ʰ˄ʰˉˍˎ˅ʽʰˁ˗˄ ʷˊʴ˖˄Σ ˉˇˎ ˉˊˇˋʷ˒ʶˊʰ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˉˊˈˋ˂ʹ˕ʹˌ ʶ˅˖ˍʶˊʽˁ˗˄ 
ʶˊʶˎ˄ʹˍ˗˄ ˁʰʽ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˉˎˊʺ˄˖˄ ʷˊʶˎ˄ʰˌ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʺ ˋˎ˄ʶʽˋ˒ˇˊʱ ˋˍʹ˄ ʶˊʶˎ˄ʹˍʽˁʺ 
ˉʰˊʰʴ˖ʴʺ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ 
ɳˉʽˉ˂ʷˇ˄Σ ˋˍʰ ˃ʷ˂ʹ ɲɳʃ ˔ˇˊʹʴˇˏ˄ˍʰʽ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ʱʵʶʽʶˌ ʴʽʰ ˍʹ˄ ʵʽʶ˅ʰʴ˖ʴʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ 

ʷˊʶˎ˄ʰˌ ˃ʷˋ˖ ˋˎ˄ʶˊʴʰˋʽ˗˄ ˃ʶ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˁʰʽ ɳˊʶˎ˄ʹˍʽˁʱ ɼʷ˄ˍˊʰ ˍʹˌ ɳ˂˂ʱʵʰˌ ˁʰʽ ˍʹˌ 
ʰ˂˂ˇʵʰˉʺˌΦ  

¶ ʇˉʱˊ˔ˇˎ˄ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰ ˎˉˇˍˊˇ˒ʾʶˌ ʷˊʶˎ˄ʰˌΤ  

ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʶˌ ˎˉˇˍˊˇ˒ʾʶˌ ʷˊʶˎ˄ʰˌ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΦ  

¶ ʃ˗ˌ ʵʽʰ˔ʷˇ˄ˍʰʽ ˍʰ ʶˊʶˎ˄ʹˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍˇ ʶˋ˖ˍʶˊʽˁˈ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 
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ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˇˊʴʰ˄˖˃ʷ˄˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʵˊʱˋʶ˖˄Σ ʵʽˇˊʴʰ˄˗˄ˇ˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ʰˉˈ ˍˇ 
ɺʵˊˎ˃ʰ ɶ˃ʶˊʾʵʶˌ ˉʰˊˇˎˋʾʰˋʹˌ ʶˊʶˎ˄ʹˍʽˁ˗˄  ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʽ ʵˊʱˋʶ˖˄ ˉˇˎ ʶʾ˄ʰʽ ʰ˄ˇʽ˔ˍʷˌ ˁʰʽ 
ˋˍʰ ˃ʷ˂ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ  

¶ ʃ˗ˌ ʵʽʰ˔ʷˇ˄ˍʰʽ ˍʰ ʶˊʶˎ˄ʹˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶˁˍˈˌ ʆ˃ʺ˃ʰˍˇˌΣ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ˁʰʽ ʵʽʶʻ˄ʺ ʰˁʰʵʹ˃ʰʿˁʺ ˁʰʽ 

ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁˇʽ˄ˈˍʹˍʰΤ 

ɼʰˍʱ ˁˏˊʽˇ ˂ˈʴˇ ˃ʷˋʰ ʰˉˈ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʵʽʶʻ˄ʺ όˁˎˊʾ˖ˌύ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ʰ˄ʰˁˇʽ˄˗ˋʶʽˌ ˋʶ  
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˋˎ˄ʷʵˊʽʰΦ ʆˇ ɺʵˊˎ˃ʰ ˁʰʽ ˍˇ ʆ˃ʺ˃ʰ ʶ˄ʻʰˊˊˏ˄ˇˎ˄ ˁʰʽ ˎˉˇˋˍʹˊʾʸˇˎ˄ ʰˎˍˇˏ ˍˇˎ ʶʾʵˇˎˌ 
ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˁʰ˂ˏˉˍˇ˄ˍʰˌ ˃ʷˊˇˌ ˍˇˎ ˁˈˋˍˇˎˌ ʴʽʰ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˋˎ˄ʷʵˊʽʰ 
ˋˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ˋˍˇ ʶ˅˖ˍʶˊʽˁˈΦ   
ɳˉʾˋʹˌ ˍʰ ˃ʷ˂ʹ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʰˌ ˋʶ ʵʽʱ˒ˇˊʰ ʶˎˊ˖ˉʰʿˁʱ ˁʰʽ ʶʻ˄ʽˁʱ ʷˊʴʰ 

ˁʰʻ˗ˌ ˁʰʽ ˇˊʴʰ˄˖ˍʽˁʷˌ ʶˉʽˍˊˇˉʷˌ ˋˎ˄ʶʵˊʾ˖˄Σ ʷ˔ˇˎ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʴʽʰ  ʵʽʱ˔ˎˋʹ ʶˊʶˎ˄ʹˍʽˁ˗˄ 
ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ 

¶ ʃ˗ˌ ʵʽʰ˔ʷˇ˄ˍʰʽ ˍʰ ʶˊʶˎ˄ʹˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍˇ ˍˇˉʽˁˈ ˁʰʽ ʶʻ˄ʽˁˈ ˁˇʽ˄˖˄ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄Τ 

ɶ ʵʽʱ˔ˎˋʹ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˋˍˇ ˍˇˉʽˁˈ ˁʰʽ ʶʻ˄ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ 
ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˃ʷˋ˖ ˍʹˌ ʵʽˇˊʴʱ˄˖ˋʹˌ ɶ˃ʶˊʾʵ˖˄ ˁʰʽ ʶˁʵʹ˂˗ˋʶ˖˄ ʵʽʱ˔ˎˋʹˌ ˉʰˊˇˎˋʾʰˋʹˌ 
ʶˊʶˎ˄ʹˍʽˁ˗˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʻ˗ˌ ˁʰʽ ˃ʷˋ˖ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ʵʽˁˍˏ˖˄Φ  

рΦнΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʰ ʶˊʶˎ˄ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ˁʰʽ ʷˊʴʰ ˉˇˎ ʶˁˍʶ˂ˇˏ˄ˍʰʽ ˋˍˇ ʆ˃ʺ˃ʰΤ 

¶ ʃˇʽʱ ʶˊʶˎ˄ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ˁʰʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˎ˂ˇˉˇʽʺʻʹˁʰ˄ ʺ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ʶ˅ʷ˂ʽ˅ʹ ˁʰˍʱ ˍʹ˄ 

ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΤ 

ʅˍˇ ʆ˃ʺ˃ʰ ˎ˂ˇˉˇʽˇˏ˄ˍʰʽ ʶˉʾ ˍˇˎ ˉʰˊˈ˄ˍˇˌ ˍʰ ˉʰˊʰˁʱˍ˖ ɳˎˊ˖ˉʰʿˁʱ ˁʰʽ ɳʻ˄ʽˁʱ ʶˊʶˎ˄ʹˍʽˁʱ 
ˉˊˇʴˊʱ˃˃ʰˍʰΥ 
ς ζSmart mmWave and MultiRATs for Multihop Vehicle-to-Everything (V2X) Communications in 

Connected and Autonomous Vehicles ς {²LC¢±н·ηΣ ˋˍˇ ˉ˂ʰʾˋʽʰ ˍʹˌ ˉˊˈˋˁ˂ʹˋʹˌ aŀǊƛŜ {ƪƱƻŘƻǿǎƪŀ-
Curie RESEARCH AND INNOVATION STAFF EXCHANGE (H2020-MSCA-RISE-нлнлύΣ ɲʽʱˊˁʶʽʰ сκнлнмς
сκнлнрΣ ʅˎ˄ˇ˂ʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ʷˊʴˇˎΥ нуфΦуллϵ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ɲɹʃɮɳΥ утΦпллϵΦ 

ς ζbŜǿ w!b ¢9ŎƘƴƛǉǳŜǎ ŦƻǊ рD ¦ƭǘǊ!-dense Mobile networks - ¢ŜŀƳ¦ǇрDηΣ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ 
ˉˊˈˋˁ˂ʹˋʹˌ aŀǊƛŜ {ƪƱƻŘƻǿǎƪŀ-Curie Innovative Training Networks (H2020-MSCA-ITN-2018), 
ɲʽʱˊˁʶʽʰ мκмκнлмф ς уκнлнпΣ ʅˎ˄ˇ˂ʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ʷˊʴˇˎΥ оΦтннΦнроΣпуϵ Σ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ 
ɲɹʃɮɳΥ пусΦлорΣнуϵΦ 

ς ζо5LƴƴƻǾŀ/ŀǘ - ɼʰʽ˄ˇˍˈ˃ˇˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ɼʰˍʰ˂ˎˍ˗˄ ɾʶ ʆˊʽˋʵʽʱˋˍʰˍʹ ɳˁˍˏˉ˖ˋʹη ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ 
мʹˌ ʃˊˇˁʺˊˎ˅ʹˌ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʷˊʴ˖˄ ɳɽΦɹɲΦɳΦɼΦ ʴʽʰ ɾʷ˂ʹ ɲɳʃ ˁʰʽ ʶˊʶˎ˄ʹˍʷˌκˍˊʽʶˌ ˁʰʽ ˍʹ˄ 
ˉˊˇ˃ʺʻʶʽʰ ʶˊʶˎ˄ʹˍʽˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˃ʶʴʱ˂ʹˌ ʰ˅ʾʰˌΣ ɼ˖ʵʽˁˈˌ ʷˊʴˇˎΥ снΣ ɲʽʱˊˁʶʽʰΥ оκнлн0 ς 3/2023, 
ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌΥ мфлΦлллϵ 

ς e-Scapani- Ψ¢ƘŜǎǎŀƭƻƴƛƪƛ ƛƴ ǘƘŜ !ƎŜ ƻŦ DŀƭŜǊƛǳǎΥ ōǊƛƴƎƛƴƎ ŀ ƎǊŜŀǘ ǇŜǊƛƻŘ ƻŦ ǘƘŜ Ŏƛǘȅϥǎ ƘƛǎǘƻǊȅ ǘƻ ƭƛŦŜΣ 
based on multidisciplinary research and state-of-the-ŀǊǘ ǘŜŎƘƴƻƭƻƎƛŜǎΩΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ  ɳʽʵʽˁʷˌ ɲˊʱˋʶʽˌ ζʇʵʰˍˇˁʰ˂˂ʽʷˊʴʶʽʶˌη - ζɰʽˇ˃ʹ˔ʰ˄ʽˁʱ ʇ˂ʽˁʱη - ζɮ˄ˇʽ˔ˍʺ ɼʰʽ˄ˇˍˇ˃ʾʰ 
ˋˍˇ˄ ʃˇ˂ʽˍʽˋ˃ˈηΣ ζɮɿʆɮɱʍɿɹʅʆɹɼʁʆɶʆɮΣ ɳʃɹʋɳɹʄɶɾɮʆɹɼʁʆɶʆɮ ϧ ɼɮɹɿʁʆʁɾɹɮη όɳʃɮ˄ɳɼύΣ ɱɱɳʆΣ 
ɲʽʱˊˁʶʽʰΥ мκоκнлнл-нуκнκнлноΣ ʅˎ˄ˇ˂ʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ʷˊʴˇˎΥ тффΦотсϵΦ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ 
ɲɹʃɮɳΥ мстΦуллϵ   

ς ζ59п! ς 5ƛƎƛǘŀƭ 9ǳǊƻǇŜ ŦƻǊ !ƭƭη ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ-ˉ˂ʰʽˋʾˇˎ ɶнлнлΣ Iнлнл-SC6-
GOVERNANCE-2018-2019-нлнлΣ ɲʽʱˊˁʶʽʰ мκнлнл-мнκнлннΣ ʅˎ˄ˇ˂ʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ʷˊʴˇˎΥ 
ϵтΦффтΦуслΣрлΣ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ˇ˃ʱʵʰˌΥ ϵмутΦрллΦ 

ς ζ·-ŜIŜŀƭǘƘΥ Ŝ·ŎƘŀƴƎƛƴƎ ŜƭŜŎǘǊƻƴƛŎ IŜŀƭǘƘ wŜŎƻǊŘǎ ƛƴ ŀ ŎƻƳƳƻƴ ŦǊŀƳŜǿƻǊƪηΣ ˎˉʶˊʴˇ˂ʰʲʾʰΣ IнлнлΣ 
(H2020-SC1-DTH-2018-2020 / H2020-SC1-DTH-2019-нύΣ ɲʽʱˊˁʶʽʰΥ фκнлнл ς уκнлннΣ ʅˎ˄ˇ˂ʽˁˈˌ 
ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ʷˊʴˇˎΥ нΦфффΦффуΣтрϵ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ɲɹʃɮɳΥ мнΦсллϵΦ 

ς  ζɳˎ˒ˎʺˌ ʃ˂ʰˍ˒ˈˊ˃ʰ ˕ʹ˒ʽʰˁˇˏ ˉˇ˂ˎˁʰ˄ʰ˂ʽˁˇˏ ˃ʱˊˁʶˍʽ˄ʴˁ ˃ʶ ʵˎ˄ʰ˃ʽˁʺ ˃ʱʻʹˋʹ ˃ˇ˄ˇˉʰˍʽ˗˄ ˁʰʽ 
˃ʹ˔ʰ˄ʽˁʺ ʴ˄˗ˋʹˌ - ¢ǊŜŜƭȅǘƛŎǎηΣ ɲˊʱˋʹ ɳʻ˄ʽˁʺˌ ɳ˃ʲʷ˂ʶʽʰˌ ζɳˊʶˎ˄˗-ɲʹ˃ʽˇˎˊʴ˗-ɼʰʽ˄ˇˍˇ˃˗η 
όʃʰˊʷ˃ʲʰˋʹ ɹύΣ ɲʽʱˊˁʶʽʰΥ нлнл-нлннΣ ʅˎ˄ˇ˂ʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ʷˊʴˇˎΥ мфтΦлллϵ 
ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ɲɹʃɮɳΥ олΦлллϵΦ 

ς ζtǊƻǇ9Ǌ5ƛŜǎŜƭ - ɮ˅ʽˇˉˇʾʹˋʹ ˎʴˊ˗˄ ʰˉˇʲ˂ʺˍ˖˄ ˊʰ˒ʽ˄ʰˊʾʰˌ ʶ˂ʰʾ˖˄ ˃ʶ ˍʰˎˍˈ˔ˊˇ˄ʹ ʰ˄ʰˁˏˁ˂˖ˋʹ 
ʴ˂ˎˁʶˊʾ˄ʹˌ ʰˉˈ ˃ˇ˄ʱʵʶˌ ˉʰˊʰʴ˖ʴʺˌ ʲʽˇ˄ˍʾʸʶ˂Σ ˉˊˇˌ ˉʰˊʰʴ˖ʴʺ ʴ˂ˎˁʶˊʽʵʾ˖˄ ˁʰʽ ˉˊˇʿˈ˄ˍ˖˄ ˎ˕ʹ˂ʺˌ 
ˉˊˇˋˍʽʻʷ˃ʶ˄ʹˌ ʰ˅ʾʰˌ όˉˊˇˉˎ˂ʷ˄ʽˇύηΣ ɲˊʱˋʹ ɳʻ˄ʽˁʺˌ ɳ˃ʲʷ˂ʶʽʰˌ ζɳˊʶˎ˄˗-ɲʹ˃ʽˇˎˊʴ˗-ɼʰ̔˄ˇˍˇ˃˗η - 
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ʃʰˊʷ˃ʲʰˋʹ ɹɹΦ ʅˎ˃ˉˊʱ˅ʶʽˌ ɳˉʽ˔ʶʽˊʺˋʶ˖˄ ˃ʶ ɳˊʶˎ˄ʹˍʽˁˇˏˌ ʁˊʴʰ˄ʽˋ˃ˇˏˌΣ ɲʽʱˊˁʶʽʰΥ нлму-2021, 
ʅˎ˄ˇ˂ʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ʷˊʴˇˎΥ фртΦслнϵΦ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ɲɹʃɮɳΥ срΦфслϵ   

ς ζ!ǇǇƭƛŎŀǘƛƻƴǎ ƻŦ Hydroponics using 3D printing from biodegradable and recycled materials with 
ŦƻŎǳǎ ƻƴ Ǉƭŀƴǘǎ ǿƛǘƘ ǇŀǊǘƛŎǳƭŀǊ ƛƴǘŜǊŜǎǘ ƛƴ ōƛƻŘƛǾŜǊǎƛǘȅηΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʊʇʅɹɼʁ 
ʃɳʄɹɰɮɽɽʁɿ ɼɮɹ ɼɮɹɿʁʆʁɾɳʅ ʃɳʄɹɰɮɽɽʁɿʆɹɼɳʅ ɲʄɮʅɳɹʅ нлнлΣ ʃˊʱˋʽ˄ˇ ʆʰ˃ʶʾˇΣ ʇʃɳɿΣ ɲʽʱˊˁʶʽʰΥ 
1/6/2020-олκммκнмΣ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌΥ мллΦлллϵΦ 

ς ERASMUS+: Key Action 1 ς Erasmus Mundus Joint Master Degrees (EMJMDsύΣ άMSc in Smart Cities 
and Communitiesέ ɲʽʱˊˁʶʽʰΥ мκ9/2017-31/09/23 ʅˎ˄ˇ˂ʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ʷˊʴˇˎΥ оΦлсфΦлллϵΣ 
ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ɲɹʃɮɳ: 21тΦсулϵ 

ς Erasmus+ ɼɮоΣ άwŜŦǳƎŜŜǎ ŀƴŘ wŜŎƻƎƴƛǘƛƻƴ ς ¢ƻƻƭƪƛǘ о ό!w9b!ύέΦ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ɴˊʴˇˎΥ 
мррΣтмоΦплϵΦ 

ς άaŜŎƘŀǘǊƻƴƛŎǎΥ 9ǊŀǎƳǳǎҌ Y!н /ŀǇŀŎƛǘȅ .ǳƛƭŘƛƴƎ όнлмф-2022), Development of Continuous Education 
¢ƘǊƻǳƎƘ 9ŘǳŎŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘ aƻŘŜǊƴƛȊŀǘƛƻƴ ƛƴ ¦ȊōŜƪƛǎǘŀƴέΦ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ɴˊʴˇˎΥ тΣуллΣллл ϵΦ 

ʅˍˇ ʆ˃ʺ˃ʰ ʷ˔ˇˎ˄ ˎ˂ˇˉˇʽʹʻʶʾ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰ ˍʰ ˉʰˊʰˁʱˍ˖ ɳˎˊ˖ˉʰʿˁʱ ˁʰʽ ɳʻ˄ʽˁʱ 
ʶˊʶˎ˄ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰΥ  
ς ζɳˎʷ˂ʽˁˍˇ ɲʽʰʵʾˁˍˎˇ ˍ˖˄ ʃˊʰʴ˃ʱˍ˖˄ ˋˍʹ˄ ɱʶ˖ˊʴʾʰ ς ±L¢![ηΣ ɲˊʱˋʹ ɳʻ˄ʽˁʺˌ ɳ˃ʲʷ˂ʶʽʰˌ ζɳˊʶˎ˄˗-
ɲʹ˃ʽˇˎˊʴ˗-ɼʰʽ˄ˇˍˇ˃˗η όʃʰˊʷ˃ʲʰˋʹ ɹɹύΣ ɲʽʱˊˁʶʽʰΥ мрκсκнлмт ς нтκмлκнлнлΣ ʅˎ˄ˇ˂ʽˁˈˌ 
ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ʷˊʴˇˎΥ ϵ тппΦрррΣтфϵΣ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ɲɹʃɮɳΥ ффΦнотΣпнϵΦ 

ς ζIŜƭǇ-ŘŜǎƪ ˍˇˎ L/hb Lƴǎǘƛǘǳǘ όɼˇ˂˖˄ʾʰ ɱʶˊ˃ʰ˄ʾʰˌύηΣ ɲʽʱˊˁʶʽʰΥ тκнлнл ς фκнлнлΣ ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌΥ 
мнΦлллϵΦ 

ς ζ{ōƻƛƴƎпwŜŀƭ - Development of crowdsourcing technologies for geo-social networking and advanced 
satellite navigation in real-ǘƛƳŜηΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ζɮ˄ˍʰʴ˖˄ʽˋˍʽˁˈˍʹˍʰκɳˊʶˎ˄˗-
ɼʰʽ˄ˇˍˇ˃˗-ɲʹ˃ʽˇˎˊʴ˗ηΣ ɲʽʱˊˁʶʽʰΥ тκнлму - сκнлнлΣ ʅˎ˄ˇ˂ʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ʷˊʴˇˎΥ русΦпллΣ 
ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ɲɹʃɮɳΥ ϵтоΦррлΦ 

ς ζ/ǳǊǊƛŎǳƭǳƳ /ƻ-Development, Research Collaboration and Student Mentoring in Blockchains for the 
LƴǘŜǊƴŜǘ ƻŦ ¢ƘƛƴƎǎ όLƻ¢ύηΣ DǊŜŜƪ 5ƛŀǎǇƻǊŀ CŜƭƭƻǿǎƘƛǇ tǊƻƎǊŀƳ όˋˎ˄ʶˊʴʰˋʾʰ ˃ ʁˍ ̌George Mason 
University, USA), ɲʽʱˊˁʶʽʰ: 1/1/2017 ς 31/12/2017, ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌΥ уΦлллϵ   

ς ζ/ƻƳǇǳǘŀǘƛƻƴ ŀƴŘ wŀŘƛƻ wŜǎƻǳǊŎŜ !ƭƭƻŎŀǘƛƻƴ ƛƴ ±ŜƘƛŎǳƭŀǊ /ƭƻǳŘ bŜǘǿƻǊƪǎη ˋˎ˄ʶˊʴʰˋʾʰ ˃ ʁˍ ̌
ɳˊʶˎ˄ʹˍʽˁˈ ɳˊʴʰˋˍʺˊʽˇ Key Laboratory of Universal Wireless Communication, Beijing University of 
Posts and Telecommunications (BUPT), ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ ʰˉˈ ˍ ̌ʇˉˇˎˊʴʶʾˇ ʃʰʽʵʶʾʰˌ ˍʹˌ ɼʾ˄ʰˌ, 
ɲʽʱˊˁʶʽʰ: 1/1/2017 ς 31/12/2017, ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌΥ млΦлллϵ 

ς ζtŀŀ{ǇƻǊǘ: A semantically-enhanced marketplace of interoperable platform-as-a-service offerings 
ŦƻǊ ǘƘŜ ŘŜǇƭƻȅƳŜƴǘ ŀƴŘ ƳƛƎǊŀǘƛƻƴ ƻŦ ōǳǎƛƴŜǎǎ ŀǇǇƭƛŎŀǘƛƻƴǎ ƻŦ {a9ǎη ˋˍˇ ̄ ˂ʰʾˋʽˇ ̱ ˇˎ ̄ ˊˇʴˊʱ˃˃ʰˍˇˌ-
ˉ˂ʰʽˋʾˇˎ ɶ2020, H2020-SC6-CO-CREATION-2016-2017 (CO-CREATION FOR GROWTH AND 
INCLUSION), ɲʽʱˊˁʶʽʰ: 12/2013 ς 11/2016, ʅˎ˄ˇ˂ʽˁˈˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ʷˊʴˇˎΥ ϵ нΦлноΦлллΣ 
ʃˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ɲɹʃɮɳΥ ϵннΦпллΦ 

¶ ʃˇʽˇ ˉˇˋˇˋˍˈ ˃ʶ˂˗˄ ɲɳʃκɳʃ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ʶˊʶˎ˄ʹˍʽˁʷˌ ˉˊ˖ˍˇʲˇˎ˂ʾʶˌΤ 

ʆˇ ˋˏ˄ˇ˂ˇ όтύ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ όоύ ˍ˖˄ ɳɲɹʃ ʰ˄ʰ˂ʰ˃ʲʱ˄ʶʽ ʶˊʶˎ˄ʹˍʽˁʷˌ 
ˉˊ˖ˍˇʲˇˎ˂ʾʶˌ ˃ʶ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ ʵʽʶʻ˄ʺ ˁʰʽκʺ ʶʻ˄ʽˁʱ ʶˊʶˎ˄ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰΦ ɳˁˍˈˌ ʰˉˈ ˍʹ 
ˋˎʴʴˊʰ˒ʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʹ˃ˇˋʽʶˏˋʶ˖˄Σ ˍʰ ˃ʷ˂ʹ ɲɳʃ ˁʰʽ ɳɲɹʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ 
ʶˉ̔ˍˊˇˉʷˌ ˃ʶʴʱ˂ˇˎ ʰˊʽʻ˃ˇˏ ʵʽʶʻ˄˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˋˎ˄ʶʵˊʾ˖˄Σ ˋˎ˄ˍʰˁˍʽˁ˗˄ ʶˉʽˍˊˇˉ˗˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉʶˊʽˇʵʽˁ˗˄ ˁʰʽ ˉˊˇˋˁʰ˂ˇˏ˄ˍʰʽ ˉˇ˂ˏ ˋˎ˔˄ʱ ʴʽʰ ʵʽʰ˂ʷ˅ʶʽˌ ˋʶ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ ˁʰʽ 
ɳˊʶˎ˄ʹˍʽˁʱ ɼʷ˄ˍˊʰ ˍʹˌ ɳ˂˂ʱʵʰˌ ˁʰʽ ˍʹˌ ʰ˂˂ˇʵʰˉʺˌΦ  

¶ ʅˎ˃˃ʶˍʷ˔ˇˎ˄ ʶ˅˖ˍʶˊʽˁˇʾ ˋˎ˄ʶˊʴʱˍʶˌ ʺκˁʰʽ ˃ʶˍʰʵʽʵʰˁˍˇˊʽˁˇʾ ʶˊʶˎ˄ʹˍʷˌ ˋˍʰ ʶˊʶˎ˄ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰΤ 

ɶ ˃ʶʴʱ˂ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʷˊʴ˖˄ ˎ˂ˇˉˇʽʶʾˍʰʽ ˃ʶ ˋˎ˃˃ʶˍˇ˔ʺ ˍˈˋˇ 
ʶ˅˖ˍʶˊʽˁ˗˄ ˋˎ˄ʶˊʴʰˍ˗˄Σ ˈˋˇ ˁʰʽ ˃ʶˍʰʵʽʵʰˁˍˇˊʽˁ˗˄ ʶˊʶˎ˄ʹˍ˗˄Φ 

рΦоΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʽˌ ʵʽʰʻʷˋʽ˃ʶˌ ʶˊʶˎ˄ʹˍʽˁʷˌ ˎˉˇʵˇ˃ʷˌΤ 

¶ ɮˊʽʻ˃ˈˌ ˁʰʽ ˔˖ˊʹˍʽˁˈˍʹˍʰ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʶˊʴʰˋˍʹˊʾ˖˄Φ 

(ʰύ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ʻʶ˃ʰˍʽˁʺ ˍʹˌ ɳ˄ʷˊʴʶʽʰˌ ˁʰʽ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˍˇ ɳˊʴʰˋˍʺˊʽˇ ˍʹˌ ɳ˄ʷˊʴʶʽʰˌ 
ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˋˍʽˌ ʰˊ˔ʷˌ ˍˇˎ нлмпΦ ʆˇ ʆ˃ʺ˃ʰ ʵʽʰʻʷˍʶʽ ʶˊʴʰˋˍʹˊʽʰˁˈ ʶ˅ˇˉ˂ʽˋ˃ˈΣ ˇ ˇˉˇʾˇˌ 
ʶ˄ʽˋ˔ˏʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ˍʶ˔˄ʽˁʺ ˁʰˍʱˊˍʽˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ ʆˇ ʶˊʴʰˋˍʺˊʽˇ ˍʹˌ ɳ˄ʷˊʴʶʽʰˌ 
ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˋˍʽˌ ʰˊ˔ʷˌ ˍˇˎ нлмп ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ˃ˇ˄ʱʵʶˌ ˋʶ 
ʰ˄ʰ˄ʶ˗ˋʽ˃ʶˌ ˉʹʴʷˌ ʶ˄ʷˊʴʶʽʰˌ όʅˏˋˍʹ˃ʰ ʹ˂ʽʰˁˇˏ ʻʶˊ˃ʽˁˇˏ ˁʰʽ ˒˖ˍˇʲˇ˂ˍʰʿˁˇˏ ˋˎ˂˂ʷˁˍʹΣ 
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ʅˏˋˍʹ˃ʰ ɼˎ˕ʷ˂ʹˌ ɼʰˎˋʾ˃ˇˎ ˁʰʽ ʅˏˋˍʹ˃ʰ ɾʹ˔ʰ˄ʺˌ {ǘƛǊƭƛƴƎύΦ ʃˊʰˁˍʽˁʷˌκʶˊʴʰˋˍʹˊʽʰˁʷˌ 
ʰˋˁʺˋʶʽˌ ˋˍʰ ˋˎˋˍʺ˃ʰˍʰ ʰˎˍʱ ʷ˔ˇˎ˄ ʺʵʹ ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ˋʶ ˃ʰʻʺ˃ʰˍʰ ˍ˖˄ ʃɾʅ ˋˍˇ˄ ˍˇ˃ʷʰ 
ˍʹˌ ʶ˄ʷˊʴʶʽʰˌΦ  

(ʲύ ʂˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ ʻʶ˃ʰˍʽˁʺ ˍʹˌ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌΣ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ʹ ʻʶˋ˃ˇʻʷˍʹˋʹ όʷ˔ʶʽ 
ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ ʵʽʰʵʽˁʰˋʾʰ ʷʴˁˊʽˋʹˌ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰύ ʶ˄ˈˌ ʶˊʶˎ˄ʹˍʽˁˇ  ˏʶˊʴʰˋˍʹˊʾˇˎ  
ζɲʽʰ˔ʶʾˊʽˋʹˌΣ ɳˉʶ˅ʶˊʴʰˋʾʰˌ ɲʶʵˇ˃ʷ˄˖˄ ˁʰʽ ɮ˄ʰˁʱ˂ˎ˕ʹˌ ɱ˄˗ˋʹˌη ό5ŀǘŀ aŀƴŀƎŜƳŜƴǘΣ 
tǊƻŎŜǎǎƛƴƎ ŀƴŘ YƴƻǿƭŜŘƎŜ 5ƛǎŎƻǾŜǊȅ [ŀōƻǊŀǘƻǊȅύ ˃ʶ ʰˁˊ˗˄ˎ˃ʽˇ ζ5!a!tY5η, ɹ ʽʰ ˍˇ ˇˉˇʾˇ 
ʷ˔ʶʽ ʶʴˁˊʽʻʶʾ ʹ ʰʴˇˊʱ ˎˉˇ˂ˇʴʽˋˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˍˏˉˇˎ blade servers. 

(ʴύ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ ʻʶ˃ʰˍʽˁʺ ˍˇˎ ʅˍˊʰˍʹʴʽˁˇˏ ʅ˔ʶʵʽʰˋ˃ˇˏ ʃˊˇʿˈ˄ˍ˖˄Σ ˍˇ ʆ˃ʺ˃ʰ ʵʽʰʻʷˍʶʽ 
ʶˊʴʰˋˍʺˊʽˇ ˍˇ ˇˉˇʾˇ ˉˊˈˋ˒ʰˍʰ ʻʶˋ˃ˇʻʶˍʺʻʹˁʶ όʊɳɼ осссΣ нκмлκнлмфύΦ 

¶ ɳˉʱˊˁʶʽʰΣ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˍ˖˄ ˔˗ˊ˖˄ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʶˊʴʰˋˍʹˊʾ˖˄Φ 

ʆˇ ʆ˃ʺ˃ʰ ʰˉʷˁˍʹˋʶ ˁʰʽ ʵˏˇ ʶˉʽˉ˂ʷˇ˄ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ˃ˇ˄ʱʵʶˌ ʴʽʰ ˋˎˋˍʺ˃ʰˍʰ ʶ˄ʷˊʴʶʽʰˌ 
όʅˏˋˍʹ˃ʰ ɮʽˇ˂ʽˁʺˌ ɳ˄ʷˊʴʶʽʰˌ ˁʰʽ ʅˏˋˍʹ˃ʰ ɾʹ˔ʰ˄ʺˌ wŀƴƪƛƴŜύΦ ʆʰ ˋˎˋˍʺ˃ʰˍʰ ʰˎˍʱ ʷ˔ˇˎ˄ 
ˉʰˊʰ˂ʹ˒ʻʶʾ ʰ˂˂ʱ ʵʶ˄ ʷ˔ˇˎ˄ ʰˁˈ˃ʰ ʶʴˁʰˍʰˋˍʰʻʶʾ ˁʰʻ˗ˌ ʰ˄ʰʸʹˍʶʾˍʰʽ ˇ ʲʷ˂ˍʽˋˍˇˌ ˔˗ˊˇˌ 
ʶʴˁʰˍʱˋˍʰˋʺˌ ˍˇˎΦ ʂˍʰ˄ ʰˎˍˈ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾΣ ˇʽ ʵˎ˄ʰˍˈˍʹˍʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ 
ˍʶ˔˄ʽˁʺκˉˊʰˁˍʽˁʺ ˁʰˍʱˊˍʽˋʹ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʻʰ ʶ˄ʵˎ˄ʰ˃˖ʻʶʾ ˋʹ˃ʰ˄ˍʽˁʱΦ ʆˇ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ˇ ˉ˂ʷˇ˄ 
ɳˊʴʰˋˍʺˊʽˇ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˈ˔ʽ ˃ˈ˄ˇ ʴʽʰ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌΣ 
ʰ˂ ˂ʱ ˁʰʽ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ʷ˄˖˄ ʵˇˁʽ˃˗˄ ˁʰʽ ˃ʶˍˊʺˋʶ˖˄Σ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ 
ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ˁʰʽ ʵʹ˃ˇˋʾʶˎˋʹ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʽ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˋʶʽˊʱˌ ɲʽˉ˂˖˃ʰˍʽˁ˗˄ 
ʶˊʴʰˋʽ˗˄Φ 
ʆˇ ʶˊʴʰˋˍʺˊʽˇ ʌʹ˒ʽʰˁʺˌ ɼʰˍʰˋˁʶˎʺˌ ˁʰʽ ʋʰˊʰˁˍʹˊʽˋ˃ˇˏ ʇ˂ʽˁ˗˄ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˍˇ нлмо ˁʰʽ 

ʵʽʰʻʷˍʶʽ ˅ʶ˔˖ˊʽˋˍˇˏˌ ˃ʽˁˊˇˏˌ ˔˗ˊˇˎˌ ˃ʶ ʶ˅ʰʽˊʶˍʽˁʱ ˎ˕ʹ˂ʺ ʶ˄ˍʰˍʽˁʺ ˔ˊʺˋʹΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ 
ʵˎˋ˔ʶˊʰʾ˄ʶˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˁʰʽ ˍʹˌ ʷˊʶˎ˄ʰˌΦ  ɳˉʾˋʹˌΣ ˇʽ ˔˗ˊˇʽ ˉˇˎ ʷ˔ʶʽ 
ʶʴˁʰˍʰˋˍʰʻʶʾ ˇ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ˇˊʽʰˁʱ ʶˉʰˊˁˇˏ˄Σ ʶ˄˗ ʰ˄ʰʸʹˍʶʾˍʰʽ ˇ ʲʷ˂ˍʽˋˍˇˌ ʶ˄ʽʰʾˇˌ ˔˗ˊˇˌ 
ʶʴˁʰˍʱˋˍʰˋʺˌ ˍˇˎ ʶ˅ˇˉ˂ʽˋ˃ˇˏΦ ɶ ˉˊˈˋ˒ʰˍʹ ʰˉˈ˒ʰˋʹ ˍˇˎ ɲʽˇʽˁʹˍʽˁˇˏ ʅˎ˃ʲˇˎ˂ʾˇˎ ˍˇˎ ʃɼɲʃʅ ˃ʶ 
ʰˊΦ ˋˎ˄ʶʵˊʾʰˋʹˌ рκмо-10-нлнм ʴʽʰ ˍʹ˄ ʷʴˁˊʽˋʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ʰˉˇʻʹˁʶˎˍʽˁˇˏ ˔˗ˊˇˎ ˁʰʽ 
˔˗ˊˇˎˌ ʶʴˁʰˍʱˍˋˍʰˋʹˌ ˍˇˎ ʶ˅ˇˉ˂ʽ˃ˋˇˏ ˋˍˇ ɼˍʺˊʽˇ ɰ ˋˍʹ ɸʷˊ˃ʹΣ ˋʹ˃ʰˍˇʵˇˍʶʾ  ʻʶˍʽˁʺ ˁʰˍʶˏʻˎ˄ˋʹ 
ʴʽʰ ˍʹ˄ ʶ˅ʶˏˊʶˋʹ ʲˇʹʻʹˍʽˁ˗˄ ˔˗ˊ˖˄Φ ʂˍʰ˄ ʰˎˍˈ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾΣ ˇʽ ʵˎ˄ʰˍˈˍʹˍʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
˄ʰ ˉˊˇˋ˒ʷˊʶʽ ˍʶ˔˄ʽˁʺκˉˊʰˁˍʽˁʺ ˁʰˍʱˊˍʽˋʹ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ʶˊʶˎ˄ʹˍʷˌ ʻʰ ʶ˄ʵˎ˄ʰ˃˖ʻʶʾ 
ˋʹ˃ʰ˄ˍʽˁʱΣ ʶ˄˗ ʻʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʵˇʻˇˏ˄ ˁʰʽ ˎˉʹˊʶˋʾʶˌ ˉˊˇˌ ˋˍʹ ʲʽˇ˃ʹ˔ʰ˄ʾʰΦ  
ʆˇ ʆ˃ʺ˃ʰ ʷ˔ʶʽ ˎˉˇʲʱ˂ʶʽ ˉˊˈˍʰˋʹ ˁʰʽ ˉʶˊʶˍʰʾˊ˖ ʶ˄ʾˋ˔ˎˋʹ ˍˇˎ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ʰˉˈ ˉˊˇʴˊʱ˃˃ʰˍʰ 

ˍʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌ ɼΦ ɾʰˁʶʵˇ˄ʾʰˌΣ ʶ˄˗ ʷ˔ˇˎ˄ ˎˉˇʲ˂ʹʻʶʾ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁʷˌ ˉˊˇˍʱˋʶʽˌ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ 
ˁʰʽ ʵʰˉʱ˄ʶˌ ˃ʽˁˊˇʶ˅ˇˉ˂ʽˋ˃ˇˏΦ ʆˇ ʆ˃ʺ˃ʰ ˍʷ˂ˇˌ ˋˍˇ˔ʶˏʶʽ ˋˍʹ˄ ʶˉʷˁˍʰˋʹ ˍ˖  ˄ʵʽʰʻʷˋʽ˃˖  ˄˔˗ˊ̟˄ 
ʴʽʰ ˍʽˌ ʶˊʶˎ˄ʹˍʽˁʶˌ ˍˇˎ ˇ˃ʰʵʶˌΣ ˍʰ ʶˊʴʰˋˍʹˊʽʰ ˁʰʽ ˍʹ˄ ʶˁˉˇ˄ʹˋʹ ʶˊʶˎ˄ʰˌ ʰˉˈ ˃ʶˍʰʵʽʵʰˁˍˇˊʶˌΣ 
ˎˉˇ˕ʹ˒ʽˇˎˌ ʵʽʵʰˁˍˇˊʶˌ ˁʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˎˌ ˒ˇʽˍʹˍʶˌΣ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʱˊˍʽʰ ˁʰʽ ʰˋ˒ʰ˂ʺ 
ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍ˖˄ ʶˊʶˎ˄ʹˍ˗˄ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ˇˊʻʺ ˂ʶʽˍˇˎˊʴʾʰ ˈ˂ˇˎ ˍˇˎ 
ʵʽʰʻʷˋʽ˃ˇˎ ˍʶ˔˄ˇ˂ˇʴʽˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏΣ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʽ˄ ˁʰʽ ˃ʶ˂˂ˇ˄ˍʽˁˈ ʶ˅ˇˉ˂ʽˋ˃ˈ ˉˇˎ ʻʰ 
ʵʽʶˎˊˏ˄ʶʽ ˉʶˊʰʽˍʷˊ˖ ˍʹ˄ ʶˊʶˎ˄ʹˍʽˁʺ ˁʰʽ ʵʽʵʰˁˍʽˁʺ ˍˇˎ ʵˊʱˋʹΦ    

¶ ɳˉʱˊˁʶʽʰΣ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˍˇˎ ʶˊʴʰˋˍʹˊʽʰˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏΦ 

ʁʽ ˎˉˇ˂ˇʴʽˋˍʽˁʷˌ ˎˉˇʵˇ˃ʷˌ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ ˁʰ˂ˏˉˍˇ˄ˍʰʽ ʶ˄ ˃ʷˊʶʽ ʰˉˈ ʰˎˍʷˌ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌ 
όŘŀǘŀ ŎŜƴǘŜǊύΣ ʶ˄ ˃ʷˊʶʽ ʰˉˈ ˉˊˇˋ˖ˉʽˁˇˏˌ ˎˉˇ˂ˇʴʽˋˍʷˌ ˉˇˎ ˍˇ ʆ˃ʺ˃ʰ ˉʰˊʷ˔ʶʽ ˋˍʰ ˃ʷ˂ʹ ˍ˖˄ 
ʶˊʶˎ˄ʹˍʽˁ˗˄ ˇ˃ʱʵ˖˄ ˁʰʻ˗ˌ ˁʰʽ ˎˉˇʵˇ˃ʷˌ ˉˇˎ ʰˉˇˁˍʺʻʹˁʰ˄ ʰˉˈ ˍʽˌ ʶˊʶˎ˄ʹˍʽˁʷˌ ˇ˃ʱʵʶˌ ˃ʷˋ˖ 
ˍˇˎ ʃɲɳΣ  ˁʰʽ ʶ˄ ˃ʷˊʶʽ ʰˉˈ ˎˉˇʵˇ˃ʷˌ ˄ʷ˒ˇˎˌ όŎƭƻǳŘ ǎŜǊǾƛŎŜǎΣ ˉ˔ !ƳŀȊƻƴ ²Ŝō {ŜǊǾƛŎŜǎΣ DƻƻƎƭŜ 
/ƭƻǳŘΣ aƛŎǊƻǎƻŦǘ !ȊǳǊŜ ˁʰˍʱ ˉʶˊʾˉˍ˖ˋʹύΦ ¢ƻ ʆ˃ʺ˃ʰ ʷ˔ʶʽ ˎˉˇʲʱ˂ʶʽ ˉˊˈˍʰˋʹ ʴʽʰ ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ 
ˎˉˇ˂ˇʴʽˋˍʽˁ˗˄ ˎˉˇʵˇ˃˗˄ ˍˇˎ ʰˉˈ ʶʻ˄ʽˁʷˌ ʵˊʱˋʶʽˌ όɳʅʃɮύ ʶ˄˗ ˋ˔ʶʵʽʱʸʶʽ ˁʰʽ ˍʹ˄ ʰˉˈˁˍʹˋʹ 
ˎˉˇʵˇ˃ʺˌ ʴʽʰ ʶˁˍʷ˂ʶˋʹ ˉʶʽˊʰ˃ʱˍ˖˄ ˃ʹ˔ʰ˄ʽˁʺˌ ˃ʱʻʹˋʹˌ ʰˉˈ ʷˋˇʵʰ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʷˊʴ˖˄Φ 
ʃʰˊʱ˂˂ʹ˂ʰΣ ˍˇ ʆ˃ʺ˃ʰ ʷ˔ʶʽ ˅ʶˁʽ˄ʺˋʶʽ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˃ʶʴʱ˂ʹΣ ʴ˄˖ˋˍʺ ʶˍʰʽˊʶʾʰ ˍʹˌ ɱʶˊ˃ʰ˄ʾʰˌ ʴʽʰ 
ˍʹ˄ ˉʰˊˇ˔ʺ ˂ˇʴʽˋ˃ʽˁˇˏ ʴʽʰ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ ˍʹˌ ʷˊʶˎ˄ʰˌ ˁʰʽ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ 
˃ʹ˔ʰ˄ʽˁʺˌ ˃ʱʻʹˋʹˌ ˁʰʽ ʶ˅ˈˊˎ˅ʹˌ ʰˉˈ ʵʶʵˇ˃ʷ˄ʰΦ  
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ʆˇ ʶˊʴʰˋˍʺˊʽˇ ʌʹ˒ʽʰˁʺˌ ɼʰˍʰˋˁʶˎʺˌ ˁʰʽ ʋʰˊʰˁˍʹˊʽˋ˃ˇˏ ʇ˂ʽˁ˗˄ ʵʽʰʻʷˍʶʽ ʶ˅ˇˉ˂ʽˋ˃ˈ ˎ˕ʹ˂ʺˌ 
ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˉˇˎ ʶ˄ʽˋ˔ˏʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ʷˊʶˎ˄ʰ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ˍʶ˔˄ʽˁʺ ˁʰˍʱˊˍʽˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋʶ 
ʴ˄˗ˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʽˌ ˍˊʽˋʵʽʱˋˍʰˍʶˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌΣ ˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˉˊˇʿˈ˄ˍ˖˄Σ ˍʹ ˁʰˍʰˋˁʶˎʺ 
ˉˊ˖ˍˇˍˏˉ˖˄ ˁʰʻ˗ˌ ˁʰʽ ˍˇ˄ ˉˇʽˇˍʽˁˈ ʷ˂ʶʴ˔ˇ ˉˊˇʹʴ˃ʷ˄˖˄ ˎ˂ʽˁ˗˄Φ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ ʶˊʴʰˋˍʺˊʽˇ 
ʵʽʰʻʷˍʶʽ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˍˊʽˋʵʽʱˋˍʰˍʹˌ ʶˁˍˏˉ˖ˋʹˌ ˈˉ˖ˌ ʶˉʾˋʹˌ ˁʰʽ ʶ˅ˇˉ˂ʽˋ˃ˈ ˍˊʽˋʵʽʱˋˍʰˍʹˌ 
ˋʱˊ˖ˋʹˌΦ ɳˉʽˉ˂ʷˇ˄ ˋˍʽˌ ʶʴˁʰˍʰˋˍʱˋʶʽˌ ˍˇˎ ʶˊʴʰˋˍʹˊʾˇˎ ˎˉʱˊ˔ˇˎ˄ ˃ʹ˔ʰ˄ʺ˃ʰˍʰ ˁʰˍʶˊʴʰˋʾʰˌ /b/ 
ˁʰʽ ˂ʷʽʸʶˊ ˔ʱˊʰ˅ʹˌ ˁʰʽ ˁˇˉʺˌΦ ʆˇ ʶˊʴʰˋˍʺˊʽˇ ʶˉʾˋʹˌ ʵʽʰʻʷˍʶʽ ˃ʶˍˊʹˍʽˁʱ ˃ʹ˔ʰ˄ʺ˃ʰˍʰ ˎ˕ʹ˂ʺˌ 
ˍʶ˔˄ˇ˂ˇʴʾʰˌ ʴʽʰ ˉˇʽˇˍʽˁˈ ʷ˂ʶʴ˔ˇ ˍ˖˄ ˃ʹ˔ʰ˄ʽˁ˗˄ ʽʵʽˇˍʺˍ˖˄ ˎ˂ʽˁ˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ʹ˂ʶˁˍˊˇ˄ʽˁˈ 
˃ʽˁˊˇˋˁˈˉʽˇ ˋʱˊ˖ˋʹˌ ʴʽʰ ˋˍˇʽ˔ʶʽʰˁʺ ʰ˄ʱ˂ˎˋʹ ʵˇˁʽ˃ʾ˖˄ ˎ˂ʽˁ˗˄Φ ʁ ˉʰˊʰˉʱ˄˖ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ʷ˔ʶʽ 
ʺʵʹ ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ˋʶ ˉˊʰˁˍʽˁʷˌκʶˊʴʰˋˍʹˊʽʰˁʷˌ ʰˋˁʺˋʶʽˌ ˋʶ ˃ʰʻʺ˃ʰˍʰ ˍ˖˄ ʃɾʅ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇ˄ 
ˋ˔ʶʵʽʰˋ˃ˈ ˉˊˇʿˈ˄ˍ˖˄Σ ˁʰʽ ˍʽˌ ˍˊʽˋʵʽʱˋˍʰˍʶˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌΣ ˈˉ˖ˌ ʶˉʾˋʹˌ ˁʰʽ ˋʶ ʶˊʶˎ˄ʹˍʽˁʱ 
ˉˊˇʴˊʱ˃˃ʰˍʰΦ ʃʰˊʱ˂˂ʹ˂ʰ ʵʽʵʰˁˍˇˊʽˁˇʾ ˒ˇʽˍʹˍʷˌ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁʷˌ ˇ˃ʱʵʶˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍˇ˄ 
ʶ˅ˇˉ˂ʽˋ˃ˈ ˍˇˎ ʶˊʴʰˋˍʹˊʾˇˎ ʴʽʰ ˍʹ˄ ʵʽʶˁˉʶˊʰʾ˖ˋʹ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʶˊʴʰˋʽ˗˄ ˁʰʽ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ 
ʶˉʰˊˁʺ ʵʽʱ˔ˎˋʹ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˋˎ˄ʷʵˊʽʰΦ 

¶ ɼʰ˂ˏˉˍˇˎ˄ ˇʽ ʵʽʰʻʷˋʽ˃ʶˌ ˎˉˇʵˇ˃ʷˌ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ʶˊʶˎ˄ʹˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌΤ  

ɮˉˈ ˉ˂ʶˎˊʱˌ ˎˉˇ˂ˇʴʽˋˍʽˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏΣ ˋʹ˃ʶʽ˗˄ʶˍʰʽ ʹ ʰ˄ˎˉʰˊ˅ʾʰ ˎˉˇʵˇ˃˗˄ ˍˇˎˌ ʶʾʵˇˎˌ ˇʽ 
ˇˉˇʾʶˌ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋˍʹ˄ ʷˊʶˎ˄ʰΦ ʁ ˎˉʱˊ˔˖˄ ˎˉˇ˂ˇʴʽˋˍʽˁˈˌ ʶ˅ˇˉ˂ʽˋ˃ˈˌ 
ʶ˅ˎˉʹˊʶˍʶʾ όʰˁˈ˃ʹύ ˍʽˌ ˍˊʷ˔ˇˎˋʶˌ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ˍ˃ʺ˃ʰˍˇˌΣ ˉ˂ʹ˄ ˈ˃˖ˌ ˈ˔ʽ ˁʰʽ ˍʽˌ 
ʶˊʶˎ˄ʹˍʽˁʷˌ ˋˍˇ ʶˉʽʻˎ˃ʹˍˈ ʲʰʻ˃ˈΦ 
ʃʰˊˈ˂ʰ ʰˎˍʱ ʹ ʶˊʶˎ˄ʹˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˎ˄ʶ˔ʾʸʶʽ ˄ʰ ʰ˄ʰˉˍˏˋˋʶˍʰʽ ˁʰʽ ˍʰ 

˃ʷ˂ʹ ɲɳʃ ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ˅ʶˉʶˊ˄ˇˏ˄ ˍʰ ʶˁʱˋˍˇˍʶ ʶ˃ˉˈʵʽʰ ˍ˖˄ ˉʶˊʽˇˊʽˋ˃ʷ˄˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ 
ˎˉˇʵˇ˃˗˄ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ʶˊʶˎ˄ʹˍʽˁʷˌ ˋˎ˄ʶˊʴʰˋʾʶˌ ˁʰʽ ˃ʶ ʱ˂˂ˇˎˌ ʶˊʶˎ˄ʹˍʽˁˇˏˌ ˒ˇˊʶʾˌ ʶˁˍˈˌ 
ɹʵ́ˏ ˃ʰˍˇˌΦ 

¶ ʃˇʽʰ ʶˊʶˎ˄ʹˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ʵʶ˄ ˁʰ˂ˏˉˍˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ʵʽʰʻʷˋʽ˃ʶˌ ˎˉˇʵˇ˃ʷˌΤ 

ʃˇ˂˂ʱ ʶˊʶˎ˄ʹˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΣ ˈˉ˖ˌ ʰˋˏˊ˃ʰˍʶˌ ˁʰʽ ˁʽ˄ʹˍʷˌ ʶˉʽˁˇʽ˄˖˄ʾʶˌΣ ʵʽʰʵʾˁˍˎˇ ˍ˖˄ 
ˉˊʰʴ˃ʱˍ˖˄Σ ʶˉʽˁˇʽ˄˖˄ʾʶˌ ˇ˔ʹ˃ʱˍ˖˄Σ ʰˉʰʽˍˇˏ˄ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇ ʶ˅ˇˉ˂ʽˋ˃ˈ όˎ˂ʽˁˈ ˁʰʽ ˂ˇʴʽˋ˃ʽˁˈύ ˇ 
ˇˉˇʾˇˌ ʵʶ˄ ʶʾ˄ʰʽΣ ʶ˄ ʴʷ˄ʶʽΣ ʵʽʰʻʷˋʽ˃ˇˌΦ 

¶ ʃˈˋˇ ʶ˄ˍʰˍʽˁʺ ˔ˊʺˋʹ ʴʾ˄ʶˍʰʽ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˎˉˇʵˇ˃˗˄Τ 

ɶ ʶˊʶˎ˄ʹˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˋˎ˔˄ʱ ˉˊˇˋˉʰʻʶʾ ˄ʰ ʰ˅ʽˇˉˇʽʺˋʶʽ ˎˉˇʵˇ˃ʷˌ ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ʴʽʰ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˋˁˇˉˇˏˌΦ ɮˎˍˈ ʰ˄ʰʴˁʰˋˍʽˁʱ  ˇʵʹʴʶʾ  ˋˍʹ˄ ʶ˄ˍʰˍʽˁʺ ˔ˊʺˋʹ ˍˇˎ ˎˉʱˊ˔ˇ˄ˍˇˌ 
ʶ˅ˇˉ˂ʽˋ˃ˇˏΦ  

¶ ʃˈˋˇ ˋˎ˔˄ʱ ʰ˄ʰ˄ʶ˗˄ˇ˄ˍʰʽ ˇʽ ʶˊʶˎ˄ʹˍʽˁʷˌ ˎˉˇʵˇ˃ʷˌΤ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ʹ˂ʽˁʾʰ ˍˇˎ ˎˉʱˊ˔ˇ˄ˍˇˌ ʶ˅ˇˉ˂ʽˋ˃ˇˏ 

ˁʰʽ ʹ ˂ʶʽˍˇˎˊʴʽˁʺ ˍˇˎ ˁʰˍʱˋˍʰˋʹ ˁʰʽ ˉˇʽʶˌ ˇʽ ˍˎ˔ˈ˄ ʰ˄ʱʴˁʶˌ ʰ˄ʰ˄ʷ˖ˋʹˌκʶˉʽˁʰʽˊˇˉˇʾʹˋʹˌΤ 

ʁ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ʰ˄ʰ˄ʶ˗˄ʶˍʰʽ ˈˍʰ˄ ˎˉʱˊ˔ʶʽ ʹ ʰ˄ʱ˂ˇʴʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹΦ ʅˍˇ ˉʰˊʶ˂ʻˈ˄Σ 
ʰ˄ʰˉˍˎ˅ʽʰˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉʰˊʶʾ˔ʰ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰ˄ʰ˄ʷ˖ˋʹˌ ˍˇˎ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˋˍʰ ʶˊʴʰˋˍʺˊʽʰΦ 
ɲʶʵˇ˃ʷ˄ʹˌ ˍʹˌ ʵˎˋ˔ʶˊˇˏˌ ˇʽˁˇ˄ˇ˃ʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ˍ˖˄ ˉˇ˂ʽˍʽˁ˗˄ ˂ʽˍˈˍʹˍʰˌ ˁʰˍʱ ˍʰ ˍʶ˂ʶˎˍʰʾʰ 
мл ʷˍʹΣ ˇ ˊˎʻ˃ˈˌ ʰ˄ʰ˄ʷ˖ˋʹˌ ˍˇˎ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ʷ˔ʶʽ ˃ʶʽ˖ʻʶʾ ʵˊʰ˃ʰˍʽˁʱΦ 

¶ ʃ˗ˌ ˔ˊʹ˃ʰˍˇʵˇˍʶʾˍʰʽ ʹ ˉˊˇ˃ʺʻʶʽʰΣ ˋˎ˄ˍʺˊʹˋʹ ˁʰʽ ʰ˄ʰ˄ʷ˖ˋʹ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˎˉˇʵˇ˃˗˄Τ 

ɶ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ʴʽʰ ˉˊˇ˃ʺʻʶʽʰΣ ˋˎ˄ˍʺˊʹˋʹ ˁʰʽ ʰ˄ʰ˄ʷ˖ˋʹ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˎˉˇʵˇ˃˗˄ 
ˎ˂ˇˉˇʽʶʾˍʰʽ ˋʶ ˋˎ˄ˍˊʽˉˍʽˁˈ ˉˇˋˇˋˍˈ ʰˉˈ ʶˊʶˎ˄ʹˍʽˁʱκʰ˄ʰˉˍˎ˅ʽʰˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ˁʰʽ ˋʶ ˉˇ˂ˏ 
˃ʽˁˊˈ ˉˇˋˇˋˍˈ ʰˉˈ ˍʽˌ ˍʰˁˍʽˁʷˌ ˉʽˋˍ˗ˋʶʽˌ ˍˇˎ ˁˊʰˍʽˁˇˏ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˇˏΦ 

рΦпΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʽˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˍ˖˄ ˃ʶ˂˗˄ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΤ62 

¶ ʃˈˋʰ ʲʽʲ˂ʾʰκ˃ˇ˄ˇʴˊʰ˒ʾʶˌ ʵʹ˃ˇˋʾʶˎˋʰ˄ ˍʰ ˃ʷ˂ʹ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

3 ̡ ʽʲ˂ʾʰκ˃ˇ˄ˇʴˊʰ˒ʾʶˌ. 

¶ ʃˈˋʶˌ ʶˊʴʰˋʾʶˌ ʵʹ˃ˇˋʾʶˎˋʰ˄ ˍʰ ˃ʷ˂ʹ ɲɳʃκɳʃΤ 

 
62 ɆɡɛˊɚɖɟɩůŰŮ Űɞɜ ɄɑɜŬəŬ 15. 
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όʰύ ʅʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˃ʶ ˁˊʽˍʷˌ Τ 

175 ʁ ˊʴʰˋʾʶˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˃ʶ ˁˊʽˍʷˌ 

όʲύ ʅʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˔˖ˊʾˌ ˁˊʽˍʷˌΤ 

      м ʶˊʴʰˋʾ h̀ ʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁ ̍̄ ʶˊʽˇʵʽˁˈ ˔˖ˊʾˌ ˁˊʽˍʷˌ  

όʴύ ʅʶ ʃˊʰˁˍʽˁʱ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˋˎ˄ʶʵˊʾ˖˄ ˃ʶ ˁˊʽˍʷˌΤ 

168 ʁ ˊʴʰˋʾʶˌ ˋʶ ˉˊʰˁˍʽˁʱ ˋˎ˄ʶʵˊʾ˖˄ ˃ʶ ˁˊʽˍʷˌΦ 

όʵύ ʅʶ ʃˊʰˁˍʽˁʱ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˋˎ˄ʶʵˊʾ˖˄ ˔˖ˊʾˌ ˁˊʽˍʷˌΤ 

1 h ˄ʰˁˇʽ˄˗ˋ.́ 

¶ ʃˈˋʰ ˁʶ˒ʱ˂ʰʽʰ ʵʹ˃ˇˋʾʶˎˋʰ˄ ˍʰ ˃ʷ˂ʹ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋʶ ˋˎ˂˂ˇʴʽˁˇˏˌ ˍˈ˃ˇˎˌΤ 

ɲʶ˄ ʵʹ˃ˇˋʽʶˏʻʹˁʰ˄ ˁʶ˒ʱ˂ʰʽʰ ̀ ʶ ˋˎ˂˂ˇʴʽˁˇˏˌ ˍˈ˃ˇˎˌΦ 

¶ ʃˈˋʶˌ ʱ˂˂ʶˌ ʶˊʴʰˋʾʶˌ όˉΦ˔Φ ʲʽʲ˂ʽˇˁˊʽˋʾʶˌύ ʵʹ˃ˇˋʾʶˎˋʰ˄ ˍʰ ˃ʷ˂ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ 

ʆ˃ʺ˃ʰˍˇˌΤ 

м ˋˎ˂˂ˇʴʽˁˈˌ ˍˈ˃ˇˌ  

¶ ʃˈˋʶˌ ʰ˄ʰˁˇʽ˄˗ˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˋˎ˄ʷʵˊʽʰ ˉˇˎ ʵʶ˄ ʶˁʵʾʵˇˎ˄ ʃˊʰˁˍʽˁʱ ʷˁʰ˄ʰ˄ ˍʰ ˃ʷ˂ʹ ˍˇˎ 

ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

όʰύ ʅʶ ˋˎ˄ʷʵˊʽʰ ˃ʶ ˁˊʽˍʷˌΦ 

175 h ˄ʰˁˇʽ˄˗ˋʶʽˌΦ 

όʲύ ʅʶ ˋˎ˄ʷʵˊʽʰ ˔˖ˊʾˌ ˁˊʽˍʷˌ 

1 h ˄ʰˁˇʾ˄˖ˋ.́ 

ʆˇ ʶˊʶˎ˄ʹˍʽˁˈ ʵʹ˃ˇˋʽʶˎ˃ʷ˄ˇ ʷˊʴˇ ʻʶ˖ˊʶʾˍʰʽ ˉˇ˂ˏ ʰ˅ʽˈ˂ˇʴˇ ˁˎˊʾ˖ˌ ʰ˄ ˂ʹ˒ʻʶʾ ˎˉˈ˕ʹ ˈˍʽ 
ˎˉʹˊʶˍˇˏ˄ ˃ˈ˄ˇ т ˃ʷ˂ʹ ˋˍˇ ʆ˃ʺ˃ʰΦ 
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рΦрΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˄ʰʴ˄˗ˊʽˋʹˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ˉˇˎ ʴʾ˄ʶˍʰʽ ˋˍˇ ʆ˃ʺ˃ʰ ʰˉˈ ˍˊʾˍˇˎˌΤ63 

¶ ʃˈˋʶˌ ʶˍʶˊˇʰ˄ʰ˒ˇˊʷˌ όcitationsύ ˎˉʱˊ˔ˇˎ˄ ˋʶ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˃ʶ˂˗˄ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

ɼʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰ ˎˉʱˊ˔ˇˎ˄ 9147  ʁ ˍʶˊˇʰ˄ʰ˒ˇˊʷˌ όŎƛǘŀǘƛƻƴǎύ ˋʶ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˍ˖˄ 
˃ʶ˂˗˄ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ 

¶ ʃˈˋʶˌ ʰ˄ʰ˒ˇˊʷˌ ˍˇˎ ʶʽʵʽˁˇˏ ʺ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˍˏˉˇˎ ʷʴʽ˄ʰ˄ ˋʶ ʶˊʶˎ˄ʹˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˃ʶ˂˗˄ 

ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΤ 

ɲʹ˂˗˄ˇ˄ˍʰʽ ˃ˈ˄ˇ ˇʽ ˖ˌ ʱ˄˖ ʶˍʶˊˇʰ˄ʰ˒ˇˊʷˌΦ  

¶ ʃˈˋʶˌ ʲʽʲ˂ʽˇˁˊʽˋʾʶˌ ʴʽʰ ʲʽʲ˂ʾʰ ˃ʶ˂˗˄ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʷ˔ˇˎ˄ ʵʹ˃ˇˋʽʶˎʻʶʾ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ 

ˉʶˊʽˇʵʽˁʱΤ 

ɲʶ˄ ˎˉʱˊ˔ˇˎ˄Φ  

¶ ʃˈˋʶˌ ˋˎ˃˃ʶˍˇ˔ʷˌ ˃ʶ˂˗˄ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋʶ ʶˉʽˍˊˇˉʷˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˋˎ˄ʶʵˊʾ˖˄ ˎˉʺˊ˅ʰ˄ ˁʰˍʱ 

ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΤ ɿʰ ʴʾ˄ʶʽ ʵʽʱˁˊʽˋʹ ˃ʶˍʰ˅ˏ ʶ˂˂ʹ˄ʽˁ˗˄ ˁʰʽ ʵʽʶʻ˄˗˄ ˋˎ˄ʶʵˊʾ˖˄Φ 

ʆʰ ˃ʷ˂ʹ ɲɳʃ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ ммн ʶˉʽˍˊˇˉʷˌ ʵʽʶʻ˄˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˋˎ˄ʶʵˊʾ˖˄Φ 

¶ ʃˈˋʶˌ ˋˎ˃˃ʶˍˇ˔ʷˌ ˃ʶ˂˗˄ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋʶ ˋˎ˄ˍʰˁˍʽˁʷˌ ʶˉʽˍˊˇˉʷˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉʶˊʽˇʵʽˁ˗˄ 

ˎˉʱˊ˔ˇˎ˄Τ ɿʰ ʴʾ˄ʶʽ ʵʽʱˁˊʽˋʹ ˃ʶˍʰ˅ˏ ʶ˂˂ʹ˄ʽˁ˗˄ ˁʰʽ ʵʽʶʻ˄˗˄ ˉʶˊʽˇʵʽˁ˗˄Φ 

ʅʶ р1 ̀ ˎ˄ˍʰˁˍʽˁʷˌ ʶˉʽˍˊˇˉʷˌ ʵʽʶʻ˄˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉʶˊʽˇʵʽˁ˗˄Φ 

¶ ʃˈˋʶˌ ˉˊˇˋˁ˂ʺˋʶʽˌ ˃ʶ˂˗˄ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʰˉˈ ʱ˂˂ˇˎˌ ʰˁʰʵʹ˃ʰʿˁˇˏˌ κ ʶˊʶˎ˄ʹˍʽˁˇˏˌ ˒ ˇˊʶʾˌ ʴʽʰ 

ʵʽʰ˂ʷ˅ʶʽˌκˉʰˊˇˎˋʽʱˋʶʽˌ ˁ˂ˉΦ ʷʴʽ˄ʰ˄ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΤ  

ɴʴʽ˄ʰ˄ 28 ʵʽʰ˂ʷ˅ʶʽˌκˉʰˊˇˎˋʽʱˋʶʽˌ ˋʶ ɲʽʶʻ˄ʺ ʅˎ˄ʷʵˊʽʰΦ 

¶ ʃˈˋʰ ˃ʷ˂ʹ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˉˈˋʶˌ ˒ˇˊʷˌ ʷ˔ˇˎ˄ ʵʽʰˍʶ˂ʷˋʶʽ ˁˊʽˍʷˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱΤ 

Ψʂ˂ʰ ˍʰ ˃ʷ˂ʹ ɲɳʃ ʷ˔ˇˎ˄ ʵʽʰˍʶ˂ʷˋʶʽ ˁˊʽˍʷˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˉˇ˂˂ʰˉ˂ʷˌ ˒ˇˊʷˌ ˁʰʽ рт 
˒ˇˊʷˌ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʰ Editorial Boards. 

¶ ʃˈˋʰ ʵʽˉ˂˗˃ʰˍʰ ʶˎˊʶˋʽˍʶ˔˄ʾʰˌ ʰˉˇ˄ʶ˃ʺʻʹˁʰ˄ ˋʶ ˃ʷ˂ʹ  ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ  

ɲʶ˄ ˎˉʱˊ˔ˇˎ˄Φ 

¶ ʇˉʱˊ˔ʶʽ ˉˊʰˁˍʽˁʺ ʰ˅ʽˇˉˇʾʹˋʹ όˉΦ˔Φ ʲʽˇ˃ʹ˔ʰ˄ʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌύ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍ˖˄ 

˃ʶ˂˗˄ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

ʇˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʷˌ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉˊʰˁˍʽˁʺˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ 
ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʹ ʶˊʶˎ˄ʹˍʽˁʺ ˉʰˊʰʴ˖ʴʺ ˋˍˇ ˉʶʵʾˇ 
ˍʹˌ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ʷ˔ʶʽ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ʰ˒ʶ˄ˈˌ ˃ʶ˄ ˍʹ˄ ʰ˄ʱʻʶˋʹ ˎˉʶˊʴˇ˂ʰʲʽ˗˄ ʴʽʰ ˃ʶ˂ʷˍʶˌΣ 
ʰ˒ʁˍʷˊˇˎ ˍʹ˄ ˉˊˈˋˁ˂ʹˋʹ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˇ˃ʱʵ˖˄ ʴʽʰ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ ʵʽʶʻ˄ʺ ŎƻƴǎƻǊǘƛŀ ˋˍˇ 
ˉ˂ʰʾˋʽˇ ˉˊˇˍʱˋʶ˖˄ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʷˊʴ˖˄Φ ɳˉʽˉ˂ʷˇ˄Σ ˃ʽʰ ˋʶʽˊʱ ʰˉˈ ʵʽʶʻ˄ʺ ˁʰʽ ʶˎˊ˖ˉʰʿˁʱ 
ˋˍʱ˄ˍʰˊ˄̱  ʷ˔ʶʽ ʲʰˋʽˋˍʶʾ ˋˍˇ ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇ ˃ʷ˂ˇˎˌ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ ɳ˄ʵʶʽˁˍʽˁʱ ʰ˄ʰ˒ʷˊʶˍʰ ̔
ˍ ̌Data Catalog Vocabulary (DCAT) https://www.w3.org/TR/vocab-dcat-2/, ˍ ̌Asset Description 
Metadata Standard (ADMS), https://www.w3.org/TR/vocab-adms/, ˍ ̌ Core Public Service 
Vocabulary (CPSV), https://ec.europa.eu/isa2/solutions/core-public-service-vocabulary-
application-profile-cpsv-ap_en . ʆʷ˂ˇˌΣ ˉˇ˂˂ʷˌ ˋˎ˃ʲˇˎ˂ʶˎˍʽˁʷˌ ʶˊʶˎ˄ʹˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˋˍˇ ˉʶʵʾˇ 
ˍˇˎ ʅˍˊʰˍʹʴʽˁˇˏ ʅ˔ʶʵʽʰˋ˃ˇˏ ˉˊˇʿˈ˄ˍ˖˄ ˉˇˎ ʶˁˉˇ˄ˇˏ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏˌ ˒ˇʽˍʹˍʷˌ ˋʶ 
ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ʲˊʾˋˁˇˎ˄ ˉˊʰˁˍʽˁʺ ʶ˒ʰˊ˃ˇʴʺΦ 

 
63 ɆɡɛˊɚɖɟɩůŰŮ, ůŰɖɜ ȺɜɧŰɖŰŬ 11, Űɞɜ ɄɑɜŬəŬ 16. 

https://www.w3.org/TR/vocab-dcat-2/
https://www.w3.org/TR/vocab-adms/
https://ec.europa.eu/isa2/solutions/core-public-service-vocabulary-application-profile-cpsv-ap_en
https://ec.europa.eu/isa2/solutions/core-public-service-vocabulary-application-profile-cpsv-ap_en
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5.6.  ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʽˌ ʶˊʶˎ˄ʹˍʽˁʷˌ ˋˎ˄ʶˊʴʰˋʾʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ʶˊʶˎ˄ʹˍʽˁʷˌ ˋˎ˄ʶˊʴʰˋʾʶˌ ˁʰʽ ˉˇʽʷˌ 

όʰύ ɾʶ ʱ˂˂ʶˌ ʰˁʰʵʹ˃ʰʿˁʷˌ ˃ˇ˄ʱʵʶˌ ˍˇˎ ʽʵˊˏ˃ʰˍˇˌΤ 

όʲύ ɾʶ ˒ˇˊʶʾˌ ˁʰʽ ʽʵˊˏ˃ʰˍʰ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏΤ 

όʴύ ɾʶ ˒ˇˊʶʾˌ ˁʰʽ ʽʵˊˏ˃ʰˍʰ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏΤ 

ʆʰ ˃ʷ˂ʹ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʵʽʰˍʹˊˇˏ˄ ʶˊʶˎ˄ʹˍʽˁʷˌ ˋˎ˄ʶˊʴʰˋʾʶˌ ˃ʶ ˍʰ ʰˁˈ˂ˇˎʻʰ ɹʵˊˏ˃ʰˍʰ ˁʰʽ 
˒ˇˊʶʾˌ ˍˇˎ ʶˋ˖ˍʶˊʽˁˇˏΥ 

όɮύ ɳ˂˂ʹ˄ʽˁʱ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰΥ 

ς ɮʃɸ  
ς ɳɾʃ 
ς ɳɼʃɮ 
ς ʃʰ˄κ˃ʽˇ ɮʽʴʰʽˇˎ 
ς ʃʰ˄κ˃ʽˇ ɼˊʹˍʹˌ 
ς ʃˇ˂ˎˍʶ˔˄ʶʾˇ ɼˊʺˍʹˌ 
ς ʃʰ˄κ˃ʽˇ ɹ˖ʰ˄˄ʽ˄˖˄ 
ς ʃʰ˄κ˃ʽˇ ʃʶʽˊʰʽʰ 
ς ʃʰ˄κ˃ʽˇ ɸʶˋˋʰ˂ʽʰˌ 
ς ɳɮʃ 

(B) ɳ˂˂ʹ˄ʽˁʱ ɹ˄ˋˍʽˍˇˏˍʰ κ ɳˊʶˎ˄ʹˍʽˁʱ ɼʷ˄ˍˊʰΥ 

ς ɹ˄ˋˍʽˍˇˏˍˇ ʋʹ˃ʽˁ˗˄ ɲʽʶˊʴʰˋʽ˗˄ ˁʰʽ ɳ˄ʶˊʴʶʽʰˁ˗˄ ʃˈˊ˖˄Σ ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɴˊʶˎ˄ʰˌ ˁʰʽ 
ʆʶ˔˄ˇ˂ˇʴʽˁʺˌ ɮ˄ʱˉˍˎ˅ʹˌ 

ς ɹ˄ˋˍʽˍˇˏˍˇ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʽ˗˄Σ ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɴˊʶˎ˄ʰˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʽˁʺˌ 
ɮ˄ʱˉˍˎ˅ʹˌ 

ς ɳɼɳʊɳ ɲʹ˃ˇˁˊʽˍˇˌ 

όɱύ ɳ˂˂ʹ˄ʽˁʷˌ ɳˍʰʽˊʶʾʶˌΥ 

ς ɳˍʰʽˊʶʾʰ ɰʽˇˁʰˎˋʾ˃˖˄ ʊˎˍˇʶ˄ʷˊʴʶʽʰ 
ς Dotsoft SA 
ς Commonspace 

όɲύ ɳ˂˂ʹ˄ʽˁˇʾ ʊˇˊʶʾˌΥ 

ς ɮˊ˔ʰʽˇ˂ˇʴʽˁˈ ɾˇˎˋʶʾˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
ς ɳ˒ˇˊʶʾʰ ɮˊ˔ʰʽˇˍʺˍ˖˄ ʃˈ˂ʹˌ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
ς ʇˉˇˎˊʴʶʾˇ ʌʹ˒ʽʰˁʺˌ ɲʽʰˁˎʲʷˊ˄ʹˋʹˌΣ ɳɲʇʆɳ 
ς ʇˉˇˎˊʴʶʾˇ ʇʴʶʽʰˌ 
ς ɼʷ˄ˍˊˇ ʆʶˁ˃ʹˊʾ˖ˋʹˌ ˁʰʽ ɼˇˋˍˇ˂ˈʴʹˋʹˌ ɿˇˋˇˁˇ˃ʶʽʰˁ˗˄ ʇˉʹˊʶˋʽ˗˄ 
ς ɲʁɮʆɮʃ 
ς UNHCR Greece 
ς South-East European Research Centre 

ʆʰ ˃ʷ˂ʹ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʵʽʰˍʹˊˇˏ˄ ʶˊʶˎ˄ʹˍʽˁʷˌ ˋˎ˄ʶˊʴʰˋʾʶˌ ˃ʶ ˍʰ ʰˁˈ˂ˇˎʻʰ ɹʵˊˏ˃ʰˍʰ ˁʰʽ 
˒ˇˊʶʾˌ ˍʹˌ ʰ˂˂ˇʵʰˉʺˌΥ 
ς Bournemouth University, UK 
ς Universidad Carlos III de Madrid, Spain 
ς Instituto de Telecommunicators ς Dept. of Wireless Communications, Portugal 
ς University of Pisa, Italy 
ς University of Ottawa, Canada 
ς University of Hamburg, Germany  
ς Universite  de Mons, Belgium 
ς Heriot-Watt University, UK 
ς University of the Basque Country, Spain 
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ς Politecnico di Milano, Italy 
ς Cyprus University of Technology, Cyprus 
ς Technical University of Cluj-Napoca 
ς Sapienza University of Rome 
ς Iran University of Science and Technology, Iran 
ς Azad University, Iran 
ς InfiLab GmbH 
ς ASM Terni S.p.A. 
ς Technical University of Cluj-Napoca 
ς Aalborg Universitet, Denmark 
ς Steeper Energy Aps Sea, Denmark  
ς CENER, Spain   
ς Karlsruher Institut Fuer Technologie, Germany  
ς SINTEF, Norway   
ς Haldor Topsoe As Htas, Denmark,  
ς ENI, Italy   
ς GoodFuels, Netherlands   
ς ETA, Italy 
ς KU Leuven, Public Governance Institute 
ς Stockholm University - eGovlab 
ς Administrative Modernization Agency (AMA), Portugal 
ς Agency for Digital Government, Sweden 
ς Austrian Federal Ministry for Digital and Economic Affairs 
ς Federal Computing Centre of Austria ς Bundesrechenzentrum (BRZ) 
ς CIO Office Govt of Romania 
ς INESC-ID (IN-ID) Institute, Portugal 
ς Jozef Stefan Institut, Slovenia 
ς Luxembourg Government IT Centre 
ς Ministry of Internal Affairs, Govt of Romania 
ς Ministry of the Interior and Kingdom Relations, The Netherlands 
ς Republic of Slovenia, Ministry of Education, Science and Sport 
ς ¦ƴƛǾŜǊǎƛǘŀǘ WŀǳƳŜ L ŘŜ /ŀǎǘŜƭƭƽΣ 9ǎǇŀƴŀ 
ς University of Maribor, Slovenia 
ς ICON-INSTITUT Public Sector GmbH 
ς Council of Europe 
ς NOKUT  
ς European University Association (EUA)  
ς ɳuropean Students Union (ESU)  
ς European Association for International Education (EAIE) 
ς University of Utrecht  
ς ¦ƴƛǾŜǊǎƛǘŁ ŘŜƎƭƛ {ǘǳŘƛ Řƛ .ǊŜǎŎƛŀ  
ς Malta College of Arts, Science & Technology 
ς NUFFIC, Netherlands 
ς CIMEA Italy 
ς NARIC-Vlaanderen, Belgium 
ς MQRIC, Malta  
ς Vilnius Gediminas Technical University, Lithuania 
ς [ƛŜǇņƧŀ ¦ƴƛǾŜǊǎƛǘȅΣ [ŀǘǾƛŀ 
ς Vidzeme University of Applied Sciences, Latvia 
ς Polytechnic Institute of Viana do Castelo, Portugal 
ς Andijan machine-building institute, Uzbekistan 
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ς Turin Polytechnic University in Tashkent, Uzbekistan 
ς Fergana Polytechnic Institute, Uzbekistan 
ς Tashkent University of Information Technology, Uzbekistan 
ς Karshi Engineering-Economic Institute, Uzbekistan  
ς Tashkent State Technical University, Uzbekistan 
ς Ministry of Higher and Secondary Specialised Education System of Uzbekistan Uzbekistan 
ς Rutgers University, USA 
ς University of Texas at Austin, USA 

5.7.  ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʽˌ ʵʽʰˁˊʾˋʶʽˌ ˁʰʽ ˍʰ ʲˊʰʲʶʾʰ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ ˉˇˎ ʷ˔ˇˎ˄ ʰˉˇ˄ʶ˃ʹʻʶʾ 
ˋʶ ˃ʷ˂ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

¶ ʃˇʽʰ ʲˊʰʲʶʾʰ ʺκˁʰʽ ʵʽʰˁˊʾˋʶʽˌ ʷ˔ˇˎ˄ ʰˉˇ˄ʶ˃ʹʻʶʾ ˋʶ ˃ʷ˂ʹ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ  

όʰύ ˋʶ ʶˉʾˉʶʵˇ ʰˁʰʵʹ˃ʰʿˁʺˌ ˃ˇ˄ʱʵʰˌΤ 

όʲύ ˋʶ ʶˉʾˉʶʵˇ ʽʵˊˏ˃ʰˍˇˌΤ  

όʴύ ˋʶ ʶʻ˄ʽˁˈ ʶˉʾˉʶʵˇΤ 

όʵύ ˋʶ ʵʽʶʻ˄ʷˌ ʶˉʾˉʶʵˇΤ 

¶ ʃˇʽˇʽ ˍʽ˃ʹˍʽˁˇʾ ˍʾˍ˂ˇʽ όʶˉʾˍʽ˃ˇʽ ʵʽʵʱˁˍˇˊʶˌΣ ʶˉʽˋˁʷˉˍʶˌ ˁʰʻʹʴʹˍʷˌΣ ʰˁʰʵʹ˃ʰʿˁˇʾΣ ʰ˄ˍʶˉʽˋˍʷ˂˂ˇ˄ˍʰ ˃ʷ˂ʹ 

ʰˁʰʵʹ˃ʽ˗˄ ˁ˂ˉύΦ ʷ˔ˇˎ˄ ʰˉˇ˄ʶ˃ʹʻʶʾ ʰˉˈ ʱ˂˂ʰ ʽʵˊˏ˃ʰˍʰ ˋʶ ˃ʷ˂ʹ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

ʃʰˊʰˁʱˍ˖ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˉʶˊʽˉˍ˗ˋʶʽˌ ˍʽ˃ʹˍʽˁ˗˄ ʵʽʰˁˊʾˋʶ˖˄ ɳˉʽˋˁʶˉˍ˗˄ ɼʰʻʹʴʹˍ˗˄ ˋʶ 
ˉʰ˄ʶˉʽˋˍʺ˃ʽʰ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʻ˗ˌ ˁʰʽ ʵʽʰˁˊʾˋʶʽˌ ˇʽ ˇˉˇʾʶˌ ʷ˔ˇˎ˄ 
ʰˉˇ˄ʶ˃ʹʻʶʾ ˋʶ ˃ʷ˂ʹ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ   
ς Visiting Professor, Public Governance Institute, KU Leuven, Belgium (2018 - ̀ ʺ˃ʶˊʰ). 
ς 2017 IEEE EAB Society / Council Professional Development Award ̟  ̩ɾʷ˂ˇˌ ̱ ʹˌ ɳˉʽˍˊˇˉʺˌ 

IEEE ComSoc Education and Services Board (ESB) ˃ ʁˍʹ˄ ʶ˅ʺˌ ʵʽʰˍˏˉ˖ˋʹ ʰˉˈ ˍ ̌ IEEE 
9ŘǳŎŀǘƛƻƴŀƭ !ŎǘƛǾƛǘƛŜǎ .ƻŀǊŘ ό9!.ύ άŦƻǊ ǇƛƻƴŜŜǊƛƴƎ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ŀŘǾŀƴŎŜƳŜƴǘ 
ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ǇǊŀŎǘƛǘƛƻƴŜǊǎ ƛƴ ǘƘŜ ŦƛŜƭŘ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΣ ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅέΣ 
2017. 

ς Visiting Professor, PHARE research group, University Pierre and Marie Curie (UPMC LIP6), 
France, May 2017. 

ς Outstanding Leadership Award, IEEE Technical Committee on Multimedia Communications, 
May 2015. 

5.8.  ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ˋˎ˃˃ʶˍˇ˔ʺˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄κˋˉˇˎʵʰˋˍ˗˄ ˋˍʹ˄ ʷˊʶˎ˄ʰΤ 

¶ ʃˈˋˇʽ ˉˊˇˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ ʶˊʶˎ˄ʹˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ ʃˈˋˇʽ 

˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˁʰʽ ˉˈˋˇʽ ˎˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌΤ 

ʂˋˇ˄ ʰ˒ˇˊʱ ˋˍʹ ˋˎ˃˃ʶˍˇ˔ʺ ˒ˇʽˍʹˍ˗˄ ό˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˁʰʽ ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄ύ ˋʶ 
ʶˊʶˎ˄ʹˍʽˁʷˌ ʵˊʰˋˍʹˊʹˍʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʷ˔ˇˎ˄ ˁʰˍʰʴˊʰ˒ʶʾ ˍʰ ˉʰˊʰˁʱˍ˖Υ 
ς 2021-22 (5 ˎ ˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌ, 10 ˃ ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌύ 
ς 2020-нм όп ˎˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌΣ мр ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌύ 
ς 2019-нл όу ˎˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌΣ мр ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌύ 
ς 2018-мф όр ˎˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌΣ ф ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌύ 
ς 2017-му όр ˎˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌΣ мо ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌύ 
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сΦ ʅ˔ʷˋʶʽˌ ˃ʶ ˁˇʽ˄˖˄ʽˁˇˏˌ κˉˇ˂ʽˍʽˋˍʽˁˇˏˌκ ˉʰˊʰʴ˖ʴʽˁˇˏˌ 
όɼʃʃύ ˒ˇˊʶʾˌ  

ʅˍʹ˄ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˍˇ ʆ˃ʺ˃ʰ ˁʰ˂ʶʾˍʰʽ ˄ʰ ʰ˄ʰ˂ˏˋʶʽ ˁˊʽˍʽˁʱ ˁʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍ˖˄ ˋ˔ʷˋʶ˗˄ ˍˇˎ 
˃ʶ ɼʃʃ ˒ˇˊʶʾˌ 
ɶ ʰˉʱ˄ˍʹˋʹ ˋʶ ˁʱʻʶ ˃ʾʰ ʰˉˈ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˉˊʷˉʶʽΣ ˍˇˎ˂ʱ˔ʽˋˍˇ˄Σ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽΥ 
ʰύ ʃˇʽʰΣ ˁʰˍʱ ˍʹ ʴ˄˗˃ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ʶʾ˄ʰʽ ˍʰ ˁˎˊʽˈˍʶˊʰ ʻʶˍʽˁʱ ˁʰʽ ʰˊ˄ʹˍʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˖ˌ ˉˊˇˌ 
ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˁˊʽˍʺˊʽˇ 
ʲύ ʃˇʽʶˌ ʶˎˁʰʽˊʾʶˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʻʶˍʽˁ˗˄ ˋʹ˃ʶʾ˖˄ ˁʰʽ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇˎˌ  ˁʽ˄ʵˏ˄ˇˎˌ ʰˉˈ ˍʰ ʰˊ˄ʹˍʽˁʱ ˋʹ˃ʶʾʰ 
ʵʽʰˁˊʾ˄ʶʽ ˍˇ ʆ˃ʺ˃ʰ ˖ˌ ˉˊˇˌ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˁˊʽˍʺˊʽˇ 

6.1.  ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʽˌ ˋˎ˄ʶˊʴʰˋʾʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶ ɼʃʃ ˒ˇˊʶʾˌΤ 

¶ ʃˇʽʰ ʷˊʴʰ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ɼʃʃ ˒ˇˊʶʾˌ ʶˁˍʶ˂ˇˏ˄ˍʰʽ ʺ ʶˁˍʶ˂ʷˋʻʹˁʰ˄ ˋˍˇ ʆ˃ʺ˃ʰ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ 

ˉʶ˄ˍʰʶˍʾʰΤ  

ʁɹ ɼʃʃ ˒ˇˊʶʾˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˃ʶ ʶˉʽˋˍˇ˂ʷˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ˋʶ ʶˊʶˎ˄ʹˍʽˁʷˌ ˉˊˇˍʱˋʶʽˌ ˁʰʽ ˋˍʹ 
ˋˎ˄ʷ˔ʶʽʰ ˋˎ˄ʵˊʱ˃ˇˎ˄ ˋˍʹ˄ ˎ˂ˇˉˇʾʹˋʺ ˍˇˎˌΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˇ ʅɳʃɰɳΣ ʹ ɳɽʃɳΣ ʹ ɮɵɼΣ ˍˇ ɳɼɳʆɮΣ 
ʹ 9w¢L/h ς L¢{ 9ǳǊƻǇŜ ˁʰʽ ˇ ɲʺ˃ˇˌ ɸʷˊ˃ʹˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ 9ǊŀǎƳǳǎ aǳƴŘǳǎ Wƻƛƴǘ aŀǎǘŜǊ 5ŜƎǊŜŜ 
ό9aWa5ǎa{Ŏ ƛƴ {ƳŀǊǘ /ƛǘƛŜǎ ŀƴŘ /ƻƳƳǳƴƛǘƛŜǎύΣ ˍˇ ʇˉˇˎˊʴʶʾˇ ʇʴʶʾʰˌ ˋˍˇ ɶнлнл ζ·-eHealth: 
eXchanging electronic Health Records in a common ŦǊŀƳŜǿƻǊƪηΦ ɳˉʾˋʹˌΣ ʶˁˍʶ˂ʷˋˍʹˁʶ ˃ʶ ʶˉʽˍˎ˔ʾʰ 
ˋˎ˃ʲˇˎ˂ʶˎˍʽˁˈ ʷˊʴˇ ʴʽʰ ˍʹ ɱʶ˄ʽˁʺ ɱˊʰ˃˃ʰˍʶʾʰ ʌʹ˒ʽʰˁʺˌ ʃˇ˂ʽˍʽˁʺˌ  ˃ʶ ˍʾˍ˂ˇ ζɾʶ˂ʷˍʹ ʴʽʰ ˍˇ˄ 
ʶˁˋˎʴ˔ˊˇ˄ʽˋ˃ˈ ˍ˖˄ ˕ʹ˒ʽʰˁ˗˄ ˎˉʹˊʶˋʽ˗˄ ˍˇˎ ɳ˂˂ʹ˄ʽˁˇˏ ɲʹ˃ˇˋʾˇˎ ˃ʶ ʲʱˋʹ ˍʰ ʵʽʶʻ˄ʺ ˁʰʽ ˍʰ 
ʶˎˊ˖ˉʰʿˁʱ ˉˊˈˍˎˉʰη όнлмуύΣ ʶ˄˗ ˋˍˇ ʶˊʶˎ˄ʹˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ Ŝ-{ŎŀǇŀƴƛ ˍˇ ʆ˃ʺ˃ʰ ˋˎ˄ʶˊʴʱʸʶˍʰʽ 
˃ʶ ˍˇ ɮˊ˔ʰʽˇ˂ˇʴʽˁˈ ɾˇˎˋʶʾˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ˁʰʽ ˍʹ˄ ɳ˒ˇˊʾʰ ɮˊ˔ʰʽˇˍʺˍ˖˄ ʃˈ˂ʹˌ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΦ  
ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ˃ʶ˂˗˄ ˍˇˎ ʆɳʆ ˋʶ ˇˊʴʰ˄ʽˋ˃ˇˏˌ ˈˉ˖ˌ  ʹ ɳ˂˂ʹ˄ʽˁʺ ɳˍʰʽˊʾʰ ʆʶ˔˄ʹˍʺˌ 

ɿˇʹ˃ˇˋˏ˄ʹˌ ˁʰʽ ˖ˌ ˃ʶ˄ˍˈˊ˖˄ ˋʶ ˃ʹ ˁʶˊʵˇˋˁˇˉʽˁˇˏˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌ ˈˉ˖ˌ ˍˇ  Ϧ¢ƘŜ ¢ƛǇǇƛƴƎ tƻƛƴǘϦΦ 
ˁʰʽ ˋˍˇ ʃʰ˄ʶˎˊ˖ˉʰʿˁˈ ɲʽʰʴ˖˄ʽˋ˃ˈ ɼʰʽ˄ˇˍˇ˃ʾʰˌ І9¦Ǿǎ±ƛǊǳǎ. ɳˉʾˋʹˌΣ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍˇˎ 
Erasmus+KAо άRefugees and Recognition-Toolkit оέΣ ˎˉʱˊ˔ʶʽ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍˇ Council of Europe 
ˉˇˎ ˋˎ˃˃ʶˍʷ˔ʶʽ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰΣ ˍʹ˄ ʈˉʰˍʹ ɮˊ˃ˇˋˍʶʾʰ ˍˇˎ ʁɶɳ ʴʽʰ ˍˇˎˌ ʃˊˈˋ˒ˎʴʶˌ ˋˍʹ˄ ɳ˂˂ʱʵʰΣ 
ˍʹ UNICEF ˁ ʰʻ˗ˌ ˁʰʽ ˃ʶ ɾʹ ɼˎʲʶˊ˄ʹˍʽˁʷˌ ʁˊʴʰ˄˗ˋʶʽˌ όɾɼʁύΦ  
ʅˎ˃˃ʶˍˇ˔ʺ ˋˍˇ ʶˊʶˎ˄ʹˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˃ʶ ˍʾˍ˂ˇΥ ζʌʹ˒ʽʰˁʺ ɳˎˊ˗ˉʹ ʴʽʰ ˈ˂ˇˎˌη όнлнл-2023), 

ˍˇ ˇˉˇʾˇ ˔ˊʹ˃ʰˍˇʵˇˍʶʾˍʰʽ ʰˉˈ ˍˇ IƻǊƛȊƻƴΦ  ɳʾ˄ʰʽ ʷ˄ʰ ɳˎˊ˖ˉʰʿˁˈ ˉʽ˂ˇˍʽˁˈ ʷˊʴˇ ˃ʶ ˍʹ ˋˎ˃˃ʶˍˇ˔ʺ 
ˁˊʰˍ˗˄ ˃ʶ˂˗˄ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ˉˊˇˁ˂ʺˋʶ˖˄ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˉʰˊˇ˔ʺ ˁʰ˂ˏˍʶˊ˖˄ 
ʵʽʰˋˎ˄ˇˊʽʰˁ˗˄ ˎˉʹˊʶˋʽ˗˄ ˋˍʹ˄ ˕ʹ˒ʽʰˁʺ ʶ˄ʽʰʾʰ ʰʴˇˊʱΣ ˃ʶ ʷ˃˒ʰˋʹ ˋˍʹ ˋˎ˄ʵʹ˃ʽˇˎˊʴʾʰ ˁʰʽ ˍʹ 
ʵʽʰ˒ʱ˄ʶʽʰΦ ʅˍˇ˔ʶˏʶʽ ˋˍʹ ʵʽʶˎˁˈ˂ˎ˄ˋʹ ˍʹˌ ˃ʶˍʱʲʰˋʹˌ ˉˊˇˌ ɳˎˊ˖ˉʰʿˁʷˌ ʌʹ˒ʽʰˁʷˌ ɲʹ˃ˈˋʽʶˌ 
ʇˉʹˊʶˋʾʶˌ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ʷ˄ʰ ˉʶˊʽʲʱ˂˂ˇ˄ ˋˎ˄ʶˊʴʰˋʾʰˌ ˁʰʽ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ˁʰʽ˄ˇˍˈ˃ʶˌ 
ˍʶ˔˄ˇ˂ˇʴʾʶˌΣ ʵʽʰˋ˒ʰ˂ʾʸˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˍʹ ˋˎ˃˃ˈˊ˒˖ˋʹ ˃ʶ ˍˇˎˌ ˁʰ˄ˇ˄ʽˋ˃ˇˏˌ ˁʰʽ 
ʶˉʽˍˎʴ˔ʱ˄ˇ˄ˍʰˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ˃ʶʽ˖˃ʷ˄ˇ ʵʽˇʽˁʹˍʽˁˈ ˒ˈˊˍˇ. 
ʇ˂ˇˉˇʾʹˋʹ ˍˇˎ ʷˊʴˇˎ ˃ʶ ˍʾˍ˂ˇΥ ζɮ˄ʱ˂ˎˋʹ ʵʶʵˇ˃ʷ˄˖˄Σ ʵʽʰʵʽˁʰˋʽ˗˄ ˁʰʽ ʲʰˋʽˁ˗˄ ˃ʹˍˊ˗˖˄ ʴʽʰ 

ˍˇ ˕ʹ˒ʽʰˁˈ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˈ ˍʹˌ ʵʹ˃ˈˋʽʰˌ ʵʽˇʾˁʹˋʹˌη όлтΦлпΦнлнн ς омΦмнΦнлннύ ˋˍˇ ˉ˂ʰʾˋʽˇ 
ˉˊˇʴˊʰ˃˃ʰˍʽˁʺˌ ˋˏ˃ʲʰˋʹˌ ˃ʶ ˍˇ ɳʻ˄ʽˁˈ ɲʾˁˍˎˇ ʇˉˇʵˇ˃˗˄ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʽ ɴˊʶˎ˄ʰˌ ɮɳ όɳɲʇʆɳ ɮɳύ 
˃ʶ ˋˁˇˉˈ ˍʹ˄ ʰ˄ˍʰ˂˂ʰʴʺ ˍʶ˔˄ˇʴ˄˖ˋʾʰˌΣ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˁʰʽ ˋˎˋˍʹ˃ʰˍʽˁʺ ˋˎ˄ʶˊʴʰˋʾʰ ˋʶ 
ʵˊʱˋʶʽˌ ˋ˔ʶʵʽʰˋ˃ˇˏ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹˌ ʰ˄ˇʽ˔ˍ˗˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄Σ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ 
ʷˊʶˎ˄ʰˌ ˁʰʽ ˍʹˌ ˁʰʽ˄ˇˍˇ˃ʾʰˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ʹ˂ʶˁˍˊˇ˄ʽˁʺˌ ʵʽʰˁˎʲʷˊ˄ʹˋʹˌ ˁʰʻ˗ˌ ˁʰʽ ʵˊʱˋʶʽˌ 
˕ʹ˒ʽʰˁˇˏ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˇˏ ˋˍˇ ˉ˂ʰʾˋʽˇ ʶ˒ʰˊ˃ˇʴʺˌ ˁʰʽ ˎ˂ˇˉˇʾʹˋʹˌ ˍ˖˄ ˉˊˇʲ˂ʶˉˈ˃ʶ˄˖˄ ˋˍʹ˄ 
ɰʾʲ˂ˇ ʌʹ˒ʽʰˁˇˏ ɾʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˇˏ нлнл-2025. 

¶ ʃˈˋʰ ˃ʷ˂ʹ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋΩ ʰˎˍʱΤ 

ʅˎ˄ˇ˂ʽˁʱ ˍˊʾʰ ˃ ʷ˂ʹ ɲɳʃ ˋˎ˃˃ʶˍʶʾ˔ʰ˄κˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˃ʶ ɼʃʃ ˒ˇˊʶʾˌΦ 
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ɴ˄ʰ ˃ ʷ˂ˇˌ ɲɳʃ ̀ ˎ˃˃ʶˍʷ˔ʶʽ ̀ ˍˇ 9ǊŀǎƳǳǎҌY!о άwŜŦǳƎŜŜǎ ŀƴŘ wŜŎƻƎƴƛǘƛƻƴ-¢ƻƻƭƪƛǘ оέ 

¶ ʃˈˋˇʽ ˉˊˇˉˍˎ˔ʽʰˁˇʾΣ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˁʰʽ ʵʽʵʰˁˍˇˊʽˁˇʾ ˒ˇʽˍʹˍʷˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ ʰˎˍʱΤ  

ʅˎ˄ˇ˂ʽˁʱΣ ʵ˗ʵʶˁʰ ˎˉˇ˕ʺ˒ʽˇʽ ʵʽʵʱˁˍˇˊʶˌ ˁʰʽ ʷ˄ʰˌ ˃ʶˍʰˉˍˎ˔ʽʰˁˈˌ ˒ˇʽˍʹˍʺˌ 
ˋˎ˃˃ʶˍʶʾ˔ʰ˄κʷ˔ˇˎ˄ ˋˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˃ʶ ɼʃʃ ˒ˇˊʶʾˌΦ 

¶ ʃ˗ˌ ʰ˄ʰʴ˄˖ˊʾʸʶˍʰʽ ˁʰʽ ˉˊˇʲʱ˂˂ʶˍʰʽ ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˋˎ˄ʶˊʴʰˋʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶ ɼʃʃ ˒ˇˊʶʾˌΤ 

ɶ ˉˊˇʲˇ˂ʺ ˍʹˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶ ɼʃʃ ˒ˇˊʶʾˌ ʴʾ˄ʶˍʰʽ ˃ʶ ˇˊʴʱ˄˖ˋʹ ʶˁʵʹ˂˗ˋʶ˖˄ 
ˁʰʽ ˋʶ˃ʽ˄ʰˊʾ˖˄Σ ʶ˄˗ ʹ ʰ˄ʰʴ˄˗ˊʽˋʹ ˁʰʽ ʵʽʱ˔ˎˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˃ʷˋ˖ ˍˇˎ ʽˋˍˇˍˈˉˇˎΣ ˍ˖˄ 
˃ʷˋ˖˄ ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌΣ ʵʶ˂ˍʾʰ ˍˏˉˇˎ ˁʰʽ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˁʰʽ 
ˋˎ˄ʷʵˊʽʰΦ  
ɱʶ˄ʽˁʱΣ ˍˇ ʆ˃ʺ˃ʰ ˁʰˍʰʲʱ˂˂ʶʽ ˉˊˇˋˉʱʻʶʽʶˌ ˄ʰ ʰ˄ʰˉˍˏ˅ʶʽ ˋ˔ʷˋʶʽˌ ˃ʶ ɼʃʃ ˒ˇˊʶʾˌΣ ˇʽ ˇˉˇʾʶˌ 

ˁˊʾ˄ˇ˄ˍʰʽ ʽˁʰ˄ˇˉˇʽʹˍʽˁʷΣ ʵʶʵˇ˃ʷ˄ˇˎ ˍˇˎ ʵˏˋˁˇ˂ˇˎ ˇʽˁˇ˄ˇ˃ʽˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ 
ʶˍ˗˄Φ ʍˋˍˈˋˇΣ ˎˉʱˊ˔ʶʽ ʲˇˏ˂ʹˋʹ ʰˎˍʷˌ ˄ʰ ʶ˄ˍʰʻˇˏ˄ ʰˁˈ˃ʹ ˉʶˊʽˋˋˈˍʶˊˇΦ 

6.2.  ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵˎ˄ʰ˃ʽˁʺ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʴʽʰ ʰ˄ʱˉˍˎ˅ʹ ˋˎ˄ʶˊʴʰˋʽ˗˄ ˃ʶ ɼʃʃ ˒ˇˊʶʾˌΤ 

¶ ʇˉʱˊ˔ˇˎ˄ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ ˁʰʽ ʵʽʰʵʽˁʰˋʾʶˌ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˋˎ˄ʶˊʴʰˋʽ˗˄Τ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˇʾ ʶʾ˄ʰʽ ˁʰˍʱ 

ˍʹ˄ ˁˊʾˋʹ ˋʰˌΤ 

ʆˇ ʆ˃ʺ˃ʰ ʵʶ˄ ʷ˔ʶʽ ʵʽˁʷˌ ˍˇˎ ʵʽʰʵʽˁʰˋʾʶˌΣ ˁʰʻ˗ˌ ˎˉʱˊ˔ʶʽ ʷ˂˂ʶʽ˕ʹ ˉˊˇˋ˖ˉʽˁˇˏΣ ʰ˂˂ʱ 
˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍˇˎˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ˉˇˎ ˉʰˊʷ˔ʶʽ ˍˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 

¶ ʃ˗ˌ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ˍʰ ˃ʷ˂ʹ ɲɳʃκɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʷˍˇʽ˖˄ ˋˎ˄ʶˊʴʰˋʽ˗˄Τ  

ɳʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ʻʶˍʽˁˇʾΦ 

¶ ʃ˗ˌ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ˇʽ ɼʃʃ ˒ˇˊʶʾˌ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʷˍˇʽ˖˄ ˋˎ˄ʶˊʴʰˋʽ˗˄Τ 

ɸʶˍʽˁʱΦ ʃˊˇˋʲ˂ʷˉˇˎ˄ ˋˍʹ˄ ʶ˃ʲʱʻˎ˄ˋʹ ˍʹˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˁʰʽ ˍʹ˄ ʰˉˈ ˁˇʽ˄ˇˏ ˉˊˇˋˉʱʻʶʽʰ ʴʽʰ 
ˉʶˊʶˍʰʾˊ˖ ʶˊʶˎ˄ʹˍʽˁʷˌ ʵˊʱˋʶʽˌ ˁʰʽ ˋˎ˄ʶˊʴʰˋʾʶˌ 

¶ ɲʽʰʻʷˍʶʽ ˍˇ ʆ˃ʺ˃ʰ ˉʽˋˍˇˉˇʽʹ˃ʷ˄ʰ ʶˊʴʰˋˍʺˊʽʰ ʴʽʰ ˉʰˊˇ˔ʺ ˎˉʹˊʶˋʽ˗˄Τ 

ʆˇ ʆ˃ʺ˃ʰ ʵʽʰʻʷˍʶʽ ɳˊʴʰˋˍʺˊʽˇ ʌʹ˒ʽʰˁʺˌ ɼʰˍʰˋˁʶˎʺˌ ˁʰʽ ʋʰˊʰˁˍʹˊʽˋ˃ˇˏ ʇ˂ʽˁ˗˄Σ ˍˇ ˇˉˇʾˇ 
ˉˊˈˋ˒ʰˍʰ ʻʶˋ˃ˇʻʶˍʺʻʹˁʶ όʊɳɼ осссΣ нκмлκнлмфύΣ ʶ˄˗ ʷ˔ʶʽ ʵˊˇ˃ˇ˂ˇʴʹʻʶʾ ʹ ʻʶˋ˃ˇʻʷˍʹˋʹ ʶ˄ˈˌ 
ʱ˂˂̌ˎ ʁ ˊʴʰˋˍʹˊʾˇ  ˎ˃ ʶ h˄ˍʽˁʶʾ˃ʶ˄ ̱̌ ʹ˄ ʰ˄ʱ˂ˎˋʹ ʵʶʵˇ˃ʷ˄˖˄Φ 

¶ ɮ˅ʽˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ʶˊʴʰˋˍʹˊʽʰˁʷˌ ˎˉˇʵˇ˃ʷˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˍʽˌ ˋˎ˄ʶˊʴʰˋʾʶˌ ˃ʶ ɼʃʃ ˒ˇˊʶʾˌΤ  

ɮ˅ʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄Σ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ˋˎ˃ʲˇˎ˂ʶˎˍʽˁ˗˄ 
ʷˊʴ˖˄  ό/ƻƴǎǳƭǘƛƴƎ tǊƻƧŜŎǘǎύ ˁʰʻ˗ˌ ˁʰʽ ˋʶ ˎ˂ʽˁˈ ˉˇˎ ˉʰˊʷ˔ˇˎ˄ ʴʽʰ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ʵʽˉ˂˖˃ʰˍʽˁ˗˄ 
ʶˊʴʰˋʽ˗˄Φ 

 

ɮˉˈ ˍʰ ʰ˄˖ˍʷˊ˖ ̀ ˎ˄ʱʴʶˍʰʽ ̍ ˍʽ ˎˉʱˊ˔ʶʽ ʲˇˏ˂ʹˋʹ ʴʽʰ ʰ˄ʱˉˍˎ˅ʹ ˋˎ˄ʶˊʴʰˋʽ˗˄Σ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ 
ˁˎˊʾ˖ˌ ʰˍˇ˃ʽˁ˗˄ ˉˊ˖ˍˇʲˇˎ˂ʽ˗˄ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃΦ ʁʽ ʶ˂˂ʶʾ˕ʶʽˌ ˋʶ ʰ˄ʻˊ˗ˉʽ˄ˇ ʵˎ˄ʰ˃ʽˁˈ ʻʰ 
˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ˍˊˇ˔ˇˉʷʵʹ ˋˍʹ˄ ˉʶˊʰʽˍʷˊ˖ ʶ˄ʾˋ˔ˎˋʺ ˍˇˎˌΦ 
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сΦоΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˉˊˇˌ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˁʰʽ 
ʶ˄ʾˋ˔ˎˋʹˌ ˋˎ˄ʶˊʴʰˋʽ˗˄ ˃ʶ ɼʃʃ ˒ˇˊʶʾˌΤ 

¶ ɮ˄ʰˁˇʽ˄˗˄ˇ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʷˊʴ˖˄ ˋˎ˄ʶˊʴʰˋʾʰˌ ˋʶ ʶʽʵʽˁʱ ˉʶˊʽˇʵʽˁʱ ʺ ˋˍˇ˄ ˍˏˉˇΤ 

ʂˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ʺʵʹΣ ˎˉʱˊ˔ʶʽ ʰˎˍʺ ʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰΦ 

¶ ʁˊʴʰ˄˗˄ʶʽ ʺ ˋˎ˃˃ʶˍʷ˔ʶʽ ˍˇ ʆ˃ʺ˃ʰ ˋʶ ʶˁʵʹ˂˗ˋʶʽˌ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶ˄ʹ˃ʷˊ˖ˋʹ ɼʃʃ ˒ˇˊʷ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ 

ˍˇˎˌ ˋˁˇˉˇˏˌΣ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˁʰʽ ˍˇ ˉʰˊʰʴˈ˃ʶ˄ˇ ʷˊʴˇ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

ʆˇ ʆ˃ʺ˃ʰ ʷ˔ʶʽ ʰ˄ʰˉˍˏ˅ʶʽ ˋ˔ʶˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ ʆʷˍˇʽʶˌ ʶʾ˄ʰʽ ʹ ʵʽˇˊʴʱ˄˖ˋʹ ʵʽʶʻ˄ˇˏˌ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʴʽʰ /Lh ˍˇˎ ʵʹ˃ˈˋʽˇˎ ˍˇ˃ʷʰ ˃ʶ ˉʱ˄˖ ʰˉˈ сл ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʰˉˈ 
мн ˔˗ˊʶˌ όƘǘǘǇǎΥκκǿŜōΦƛƘǳΦŜŘǳΦƎǊκƳŘǘнлмтκύ Σ ʹ ˋˎ˃˃ʶˍˇ˔ʺ ˃ʶ ˇ˃ʽ˂ʾʶˌ ˋʶ ʶˁʵʹ˂˗ˋʶʽˌΣ ˈˉ˖ˌ ˍˇ 
Technology Forum, ˁʰʽ ʹ ʶˁʻʶˋʹ Beyond.  
ɳˉʾˋʹˌ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ ɲɳɸΣ ˍˇ ʆ˃ʺ˃ʰ ˋˎ˃˃ʶˍʶʾ˔ʶ ˋʶ ˉʱ˄ʶ˂ ˃ʶ ˍʾˍ˂ˇ ϦWƻō aŀǊƪŜǘ Integration 

ŦƻǊ wŜŦǳƎŜŜ wŜǎŜŀǊŎƘŜǊǎ ŀƴŘ {ǘǳŘŜƴǘǎηΦ 

¶ ʇˉʱˊ˔ʶʽ ʶˉʰ˒ʺ ˁʰʽ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ʰˉˇ˒ˇʾˍˇˎˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˉˇˎ ʶʾ˄ʰʽ ˋˍʶ˂ʷ˔ʹ ɼʃʃ ˒ˇˊʷ˖˄Τ 

ʇˉʱˊ˔ˇˎ˄ ˍʷˍˇʽˇˎ ʶʾʵˇˎˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˍˈˋˇ ˃ʶ ʰˉˇ˒ˇʾˍˇˎˌ ˈˋˇ ˁʰʽ  ˃ʶ ʶ˄ʶˊʴˇˏˌ ˒ˇʽˍʹˍʷˌΣ 
˃ʶˍʰˉˍˎ˔ʽʰˁˇˏˌ ˁʰʽ ʵʽʵʰˁˍˇˊʽˁˇˏˌΦ  

 
ʂˉ˖ˌ h˄ʰ˒ʷˊʻʹˁʶ ˁʰʽ ˉʰˊʰˉʱ˄˖Σ ˎˉʱˊ˔ʶʽ ʲˇˏ˂ʹˋʹ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʷˍˇʽ˖˄ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Φ ɮ˂˂ʱ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ˉʶˊʰʽˍʷˊ˖ ʶ˄ʾˋ˔ˎˋʺ ˍˇˎ ˍˈˋˇ ˋʶ ʰ˄ʻˊ˗ˉʽ˄ˇ ʵˎ˄ʰ˃ʽˁˈ 
ˈˋˇ ˁʰʽ ˋʶ ˉˈˊˇˎˌΦ 

6.4.  ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ˋˏ˄ʵʶˋʹˌ ˍʹˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ɼʃʃ ˒ˇˊʶʾˌ ˃ʶ ˍʹ˄ ʶˁˉʰʽʵʶˎˍʽˁʺ 

ʵʽʰʵʽˁʰˋʾʰΤ 

¶ ɳ˄ˍʱˋˋˇ˄ˍʰʽ ˇʽ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ʶˉʽˋˁʷ˕ʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋʶ ɼʃʃ ˔˗ˊˇˎˌ ˋˍʹ˄ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΤ 

ɽˈʴ˖ ˍ˖˄ ʽʵʽʰʾˍʶˊ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍ˖˄ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ ʃɾʅ όˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ʰˉˈ 
ʶˊʴʰʸˈ˃ʶ˄ˇˎˌ ˃ʶ ˎˉˇ˔ˊʶ˗ˋʶʽˌύΣ ʰ˂˂ʱ ˁʰʽ ˍ˖˄ ˉʶˊʽˇˊʽˋ˃ʷ˄˖˄ ˉˈˊ˖˄Σ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ʵˏˋˁˇ˂ˇ ˄ʰ 
ʴʾ˄ʶʽ ˁʱˍʽ ˍʷˍˇʽˇΣ ˈˉ˖ˌ ˒ʱ˄ʹˁʶ ʰˉˈ ˉʰ˂ʰʽˈˍʶˊʶˌ ˉˊˇˋˉʱʻʶʽʶˌΣ ʽʵʽʰʾˍʶˊʰ ˋˍʽˌ ʵˏˋˁˇ˂ʶˌ ˋˎ˄ʻʺˁʶˌ 
ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌΦ ɮ˂˂ʱ ʴʾ˄ʶˍʰʽ ˉˊˇˋˉʱʻʶʽʰ ˄ʰ ʷˊ˔ˇ˄ˍʰʽ ˋʶ ʶˉʰ˒ʺ ˃ʶ ʶˁˉˊˇˋ˗ˉˇˎˌ ˋˍʰ ˉ˂ʰʾˋʽʰ 
˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ʵʽˉ˂˖˃ʰˍʽˁ˗˄ ʶˊʴʰˋʽ˗˄Φ 

¶ ʁˊʴʰ˄˗˄ˇ˄ˍʰʽ ˇ˃ʽ˂ʾʶˌ κ ʵʽʰ˂ʷ˅ʶʽˌ ˋˍʶ˂ʶ˔˗˄ ɼʃʃ ˒ˇˊʷ˖˄Τ 

ɿʰʽΣ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʰˉˈ ˋˍʶ˂ʷ˔ʹ ʶˍʰʽˊʶʽ˗˄Φ  

¶ ɮˉʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˋˍʶ˂ʷ˔ʹ ɼʃʃ ˒ˇˊʷ˖˄ ˖ˌ ʵʽʵʱˋˁˇ˄ˍʶˌΤ 

ʇˉʱˊ˔ʶʽ ˍʷˍˇʽʰ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˋˍˇ ʃɾʅ ζaǎŎ ƛƴ Řŀǘŀ ǎŎƛŜƴŎŜηΦ 
ʆˇ ʆ˃ʺ˃ʰ ʷ˔ʶʽ ʶ˄ˍʱ˅ʶʽ ˋˍʰ ʃɾʅ ζEnvironmental Management and SustainbilityηΣ ζEnergy 

Building Designη ˁʰʽ ˋˍʹ ˋˎ˄ʵˊˇ˃ʺ ʴʽʰ ˍʹ˄ ʷ˄ˍʰ˅ʹ ˍ˖˄ ˉˊˇˋ˒ˏʴ˖˄ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ 
ʶˁˉʰʾʵʶˎˋˋʹΣ ʵˏˇ ˉˊˈˋ˒ˎʴʶˌ ˇʽ ˇˉˇʾˇʽ ˃ʶ ʶ˂˂ʽˉʺ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱΣ ˇʽ ˇˉˇʾˇʽ ʻʰ ˂ʱʲˇˎ˄ 
ˉʽˋˍˇˉˇʽʹˍʽˁˈ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˃ʶ ˍʹ˄ ʶˉʽˍˎ˔ʺ ˉʶˊʱˍ˖ˋʹ ˍˇˎ ʃɾʅΦ 
ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˎˉʱˊ˔ʶʽ ˉˊˇˋˉʱʻʶʽʰ ʵʽʰˋˏ˄ʵʶˋʹˌ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˃ʶ ɼʃʃ 

˒ˇˊʶʾˌΦ ʆˇ ʆ˃ʺ˃ʰΣ ˉʰˊʱ ˍʽˌ ʰ˄ˍʽˁʶʽ˃ʶ˄ʽˁʷˌ ʵˎˋˁˇ˂ʾʶˌΣ ʻʰ ˋˎ˄ʶ˔ʾˋʶʽ ˍʽˌ ˉˊˇˋˉʱʻʶʽʶˌΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ 
ʰˎˍʷˌ ˄ʰ ʶ˄ˍʰʻˇˏ˄ ˁʰʽ ʰ˄ʰˉˍˎ˔ʻˇˏ˄ ˉʶˊʰʽˍʷˊ˖Φ 

6.5.  ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˋˎ˃ʲˇ˂ʺ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˍʹ˄ ˍˇˉʽˁʺΣ ˉʶˊʽ˒ʶˊʶʽʰˁʺ ˁʰʽ ʶʻ˄ʽˁʺ 

ʰ˄ʱˉˍˎ˅ʹΤ 

¶ ʃˈˋˇ ˋˍʰʻʶˊʷˌ ˁʰʽ ʲʽ˗ˋʽ˃ʶˌ ʶʾ˄ʰʽ ˇʽ ˎˉʱˊ˔ˇˎˋʶˌ ˋˎ˄ʶˊʴʰˋʾʶˌΤ  

ɼʱˉˇʽʶˌ h ˉˈ ˍʽˌ ˋˎ˄ʶˊʴʰˋʾʶˌ ʶʾ˄ʰʽ ʵʽʰ˔ˊˇ˄ʽˁʷˌ ˈˉ˖ˌΣ ˉΦ˔ΦΣ ˃ʶ ˍˇ˄ ʅɳʃɰɳΣ ˍˇ ɳɼɳʆɮ ˁʰʽ ˍˇ˄ ɲʺ˃ˇ 
ɸʷˊ˃ʹˌΦ  

¶ ʅˎ˄ʱˉˍˇ˄ˍʰʽ ˉˊˇʴˊʰ˃˃ʰˍʽˁʷˌ ˋˎ˃˒˖˄ʾʶˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶˍʰ˅ˏ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ɼʃʃ ˒ˇˊʷ˖˄Τ 
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ʇˉʱˊ˔ˇˎ˄ ˍʷˍˇʽʶˌ ˉˊˇʴˊʰ˃˃ʰˍʽˁʷˌ ˋˎ˃˒˖˄ʾʶˌΣ ˈˉ˖ˌΣ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˃ʶ ˍˇ˄ ʅɳʃɰɳ ˁʰʽ ˍˇ˄ 
ʅɳɰɳΦ 

¶ ɳˁˉˊˇˋ˖ˉʶʾˍʰʽ ˍˇ ʆ˃ʺ˃ʰ ˋʶ ˍˇˉʽˁˇˏˌ ˁʰʽ ˉʶˊʽ˒ʶˊʶʽʰˁˇˏˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌ ˁʰʽ ʰ˄ʰˉˍˎ˅ʽʰˁʱ ˈˊʴʰ˄ʰΤ 

ʇˉʱˊ˔ʶʽ ŀŘ ƘƻŎ ʶˁˉˊˇˋ˗ˉʹˋʹΣ ˉΦ˔Φ ¢ŜŎƘƴƻƭƻƎȅ CƻǊǳƳΣ ˋˎ˃˃ʶˍˇ˔ʺ ˋˍˇ ˒ˎˍ˗ˊʽˇ ˁʰʽ˄ˇˍˇ˃ʾʰˌ 
hƪ¢ƘŜǎǎ ˁʰʽ ˉˊˇʻˎ˃ʾʰˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˈˉˇˎ ˎˉʱˊ˔ʶʽ ʵˎ˄ʰˍˈˍʹˍʰ ˁʰʽ ˋˁˇˉʽ˃ˈˍʹˍʰΦ  

¶ ʅˎ˃˃ʶˍʷ˔ʶʽ ʶ˄ʶˊʴʱ ˍˇ ʆ˃ʺ˃ʰ ˋˍʹ˄ ʶˁˉˈ˄ʹˋʹ ˍˇˉʽˁ˗˄ κˉʶˊʽ˒ʶˊʶʽʰˁ˗˄ ˋ˔ʶʵʾ˖˄ ʰ˄ʱˉˍˎ˅ʹˌΤ 

ʆˇ ʆ˃ʺ˃ʰ ˋˎ˃˃ʶˍʷ˔ʶʽ ʷ˃˃ʶˋʰΣ ˎˉˇʲʱ˂˂ˇ˄ˍʰˌ ˉˊˇˍʱˋʶʽˌ ˋˍʰ ˉ˂ʰʾˋʽʰ ˉˊˇˁʹˊˏ˅ʶ˖˄ ˍʹˌ 
ʃʶˊʽ˒ʷˊʶʽʰˌΦ  
ʆˇ ʆ˃ʺ˃ʰ ˋˎ˃˃ʶˍʶʾ˔ʶ ˋʶ ˇ˃ʱʵʰ ʶˊʴʰˋʾʰˌ ʴʽʰ ˍʹ˄ ζʅˎ˄-ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎ ʅ˔ʶʵʾˇˎ ɹˋˈˍʹˍʰˌ ˍ˖˄ 

ʊˏ˂˖˄ ˋˍˇ˄ ˔˗ˊˇ ˍʹˌ ɴˊʶˎ˄ʰˌ ˁʰʽ ɼʰʽ˄ˇˍˇ˃ʾʰˌη ˍʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌ ɼʶ˄ˍˊʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ ʴʽʰ ˍʹ˄ 
ʵʽʰ˃ˈˊ˒˖ˋʹ ˍʹˌ ˉˊˈˍʰˋʹˌ ˍʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌ ɼʶ˄ˍˊʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ ˋˍʹ˄ ˁʰˍʱˊˍʽˋʹ ˍʹˌ ʶˉˈ˃ʶ˄ʹˌ 
ʅˍˊʰˍʹʴʽˁʺˌ ɴ˅ˎˉ˄ʹˌ ɳ˅ʶʽʵʾˁʶˎˋʹˌ ό{оύΣ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍˇˎ ʷˊʴˇˎ ¢ŜwwƛǘƻǊƛŀ όɶƻǊƛȊƻƴ нлнлύΥ 
ʃʶˊʽ˒ʶˊʶʽʰˁˈ ʅ˔ʷʵʽˇ ɹˋˈˍʹˍʰˌ ʊˏ˂˖˄Φ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʱʵˊʰˋʹ ʺκˁʰʽ ˋˎ˄ʶˊʴʰˋʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍˇˎΣ ʽʵʾ˖ˌ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʰ ʆ˃ʺ˃ʰˍʰ 

ʱ˂˂˖˄ ʽʵˊˎ˃ʱˍ˖˄ ʰ˄˗ˍʰˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌΤ  

ʆʷˍˇʽʰ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʰ˄ʰˉˍˏˋˋʶˍʰʽ ˃ʷˋ˖ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˋˎ˄ʶˊʴʰˋʽ˗˄ ʰ˂˂ʱ ˁʰʽ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌΣ ˉˊˇˋˁʰ˂˗˄ˍʰˌ ˋˎ˄ʰʵʷ˂˒ˇˎˌ ˄ʰ ʵ˗ˋˇˎ˄ ʵʽʰ˂ʷ˅ʶʽˌ ˁʰʽ ˄ʰ ˃ʶˍʷ˔ˇˎ˄ ˋˍʽˌ ʵʽʱ˒ˇˊʶˌ 
ʶˉʽˍˊˇˉʷˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʶˊʴʰˋʽ˗˄ όʵʽˉ˂˖˃ʰˍʽˁ˗˄ ˁʰʽ ʵʽʵʰˁˍˇˊʽˁ˗˄ύΦ 

¶ ɮ˄ʰˉˍˏˋˋʶʽ ˍˇ ʆ˃ʺ˃ʰ ˁʰʽ ʵʽʰˍʹˊʶʾ ˋ˔ʷˋʶʽˌ ˃ʶ ˍʹ˄ ˍˇˉʽˁʺ ˁʰʽ ˉʶˊʽ˒ʶˊʶʽʰˁʺ ˁˇʽ˄˖˄ʾʰΣ ˁʰʻ˗ˌ ˁʰʽ ˃ʶ ˍʹ˄ 

ˍˇˉʽˁʺΣ ˉʶˊʽ˒ʶˊʶʽʰˁʺ ʺκˁʰʽ ʶʻ˄ʽˁʺ ˇʽˁˇ˄ˇ˃ʽˁʺ ˎˉˇʵˇ˃ʺΤ  

ʆˇ ʆ˃ʺ˃ʰ ˉˊˇˋˉʰʻʶʾ ˄ʰ ʰ˄ʰˉˍˏˋˋʶʽ ˍʷˍˇʽʶˌ  ˋˎ˄ʶˊʴʰˋʾʶˌ ˈˉ˖ˌΣ ˉΦ˔ΦΣ ˃ʶ ˈ˃ˇˊˇˎˌ ɲʺ˃ˇˎˌΣ 
ʃʶˊʽ˒ʷˊʶʽʰ ɼʶ˄ˍˊʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ ˁʰʽ ʇˉˇˎˊʴʶʾʰΦ 

¶ ʃ˗ˌ ˋˎ˃˃ʶˍʷ˔ʶʽ ˍˇ ʆ˃ʺ˃ʰ ˋˍʰ ˃ʶʾʸˇ˄ʰ ˉʶˊʽ˒ʶˊʶʽʰˁʱΣ ʶʻ˄ʽˁʱ ˁʰʽ ʵʽʶʻ˄ʺ ʶˊʶˎ˄ʹˍʽˁʱ ˁʰʽ ʰˁʰʵʹ˃ʰʿˁʱ 

ʵʾˁˍˎʰΤ 

ʇˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋʶ н ʰˁʰʵʹ˃ʰʿˁʱ ʵʾˁˍˎʰ όˋˍʰ ˉ˂ʰʾˋʽʰ L¢b ˁʰʽ ʷ˄ʰ wL{9ύΣ 
ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ ɳ˄ˈˍʹˍʰ р ʴʽʰ ˍʹ˄ ʷˊʶˎ˄ʰΦ ʆˇ ʆ˃ʺ˃ʰ ̀ ˎ˄ʶˊʴʱʸʶˍʰʽ ˃ ʷˋ˖ ̱ ˇˎ Erasmus+KA3 
άwŜŦǳƎŜŜǎ ŀƴŘ wŜŎƻƎƴƛǘƛƻƴ-¢ƻƻƭƪƛǘ оέΣ ˃ ʁˍ ̌European University Association (EUA), ˍ ̌European 
Association for International Education (EAIE), ˁʰʽ ̱  ̌9ǳǊƻǇŜŀƴ ǎǘǳŘŜƴǘǎΩ ǳƴƛƻƴ ό9{¦ύΦ 

¶ ʆˇ ʆ˃ʺ˃ʰ ʵʽˇˊʴʰ˄˗˄ʶʽ ʺκˁʰʽ ˋˎ˃˃ʶˍʷ˔ʶʽ ˋˍʹ ʵʽˇˊʴʱ˄˖ˋʹ ˉˇ˂ʽˍʽˋˍʽˁ˗˄ ʶˁʵʹ˂˗ˋʶ˖˄ ˉˇˎ ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ 

ˋˍˇ ʱ˃ʶˋˇ ˁˇʽ˄˖˄ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄Τ 

ɽˈʴ˖ ˍˇˎ ˍʶ˔˄ˇˁˊʰˍʽˁˇˏ ˔ʰˊʰˁˍʺˊʰ ˍˇˎΣ ˍˇ ʆ˃ʺ˃ʰ ʷ˃˃ʶˋʰ ˋˎ˃˃ʶˍʷ˔ʶʽ ˋʶ ˍʷˍˇʽʶˌ ʶˁʵʹ˂˗ˋʶʽˌΣ 
˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˃ʷˊˇˌ ˋʶ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇˎ˄ ˒ˇˊʶʾˌΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˍˇ 
OK!Thess. 
 
ɳ˄ ˁʰˍʰˁ˂ʶʾʵʽΣ ˎˉʱˊ˔ʶʽ ˋˎ˃ʲˇ˂ʺ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˍʹ˄ ˍˇˉʽˁʺΣ ˉʶˊʽ˒ʶˊʶʽʰˁʺ ˁʰʽ ʶʻ˄ʽˁʺ 

ʰ˄ʱˉˍˎ˅ʹ ˃ʷˋ˖ ˋˎ˃˃ʶˍˇ˔ʺˌ ˋʶ ʰ˄ʱ˂ˇʴʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˁʰʽ ˉˊ˖ˍˇʲˇˎ˂ʾʶˌΣ ʹ ˇˉˇʾʰ ˃ˉˇˊʶʾ ˄ʰ 
ˁˊʽʻʶʾ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ʲʱˋʶʽ ˍʹˌ ˋˍʶ˂ʷ˔˖ˋʹˌ ˁʰʽ ˍ˖˄ ʵʽʰʻʷˋʽ˃˖˄ ˉˈˊ˖˄Σ ˔˖ˊʾˌ ʰˎˍˈ ˄ʰ ˋʹ˃ʰʾ˄ʶʽ 
ˈˍʽ ʵʶ˄ ˉˊʷˉʶʽ ˄ʰ ˁʰˍʰʲ˂ʹʻˇˏ˄ ˉˊˇˋˉʱʻʶʽʶˌ ʲʶ˂ˍʾ˖ˋʹˌ ˍʹˌΦ 

 
 
  



 

ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ  ȷəŬŭ. ȰŰɞɡɠ 2019-2020                      

 

122 

 

тΦ ʅˍˊʰˍʹʴʽˁʺ ʰˁʰʵʹ˃ʰʿˁʺˌ ʰ˄ʱˉˍˎ˅ʹˌ 

ʅˍʹ˄ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˍˇ ʆ˃ʺ˃ʰ ˁʰ˂ʶʾˍʰʽ ˄ʰ ʰ˄ʰ˂ˏˋʶʽ ˁˊʽˍʽˁʱ ˁʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍʹˌ ˋˍˊʰˍʹʴʽˁʺˌ 
ʰˁʰʵʹ˃ʰʿˁʺˌ ʰ˄ʱˉˍˎ˅ʺˌ ˍˇˎΦ   
 

ɶ ʰˉʱ˄ˍʹˋʹ ˋʶ ˁʱʻʶ ˃ʾʰ ʰˉˈ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˉˊʷˉʶʽΣ ˍˇˎ˂ʱ˔ʽˋˍˇ˄Σ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽΥ 
ʰύ ʃˇʽʰΣ ˁʰˍʱ ˍʹ ʴ˄˗˃ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ʶʾ˄ʰʽ ˍʰ ˁˎˊʽˈˍʶˊʰ ʻʶˍʽˁʱ ˁʰʽ ʰˊ˄ʹˍʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˖ˌ ˉˊˇˌ 
ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˁˊʽˍʺˊʽˇ 
ʲύ ʃˇʽʶˌ ʶˎˁʰʽˊʾʶˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʻʶˍʽˁ˗˄ ˋʹ˃ʶʾ˖˄ ˁʰʽ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇˎˌ  ˁʽ˄ʵˏ˄ˇˎˌ ʰˉˈ ˍʰ ʰˊ˄ʹˍʽˁʱ ˋʹ˃ʶʾʰ 
ʵʽʰˁˊʾ˄ʶʽ ˍˇ ʆ˃ʺ˃ʰ ˖ˌ ˉˊˇˌ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˁˊʽˍʺˊʽˇ. 

тΦм ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ˋˍˊʰˍʹʴʽˁʺ ʰˁʰʵʹ˃ʰʿˁʺˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

¶ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˋˎ˃˃ʶˍˇ˔ʺ ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ ˋˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˁʰʽ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ 

ˎ˂ˇˉˇʾʹˋʹˌΣ ˁʰʽ ˋˍʹ ʵʹ˃ˇˋʽˇˉˇʾʹˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍ˖˄ ʰ˄ʰˉˍˎ˅ʽʰˁ˗˄ ˍˇˎ ˋˍˊʰˍʹʴʽˁ˗˄Τ 

ɸʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʶʾ ʷ˃˃ʶˋʹΣ ˃ʷˋ˖ ˍʹˌ ˋˎ˃˃ʶˍˇ˔ʺˌ ˋˍʽˌ ʵʽʱ˒ˇˊʶˌ ʶˉʽˍˊˇˉʷˌ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʅˎʴˁʶ˄ˍˊ˗˄ʶʽ ˁʰʽ ʰ˅ʽˇˉˇʽʶʾ ˍˇ ʆ˃ʺ˃ʰ ˍʰ ʰˉʰʽˍˇˏ˃ʶ˄ʰ ʴʽʰ ˍˇ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˋ˔ʶʵʽʰˋ˃ˈ ˍʹˌ 

ʰˁʰʵʹ˃ʰʿˁʺˌ ʰ˄ʱˉˍˎ˅ʺˌ ˍˇˎ ˋˍˇʽ˔ʶʾʰ ˁʰʽ ʵʶʾˁˍʶˌΤ 

ʆˇ ʆ˃ʺ˃ʰ ˋˎʴˁʶ˄ˍˊ˗˄ʶʽ ʵʶʵˇ˃ʷ˄ʰ ʶ˄ˍˈˌ ˍ˖˄ ˉ˂ʰʽˋʾ˖˄ ˉˇˎ ʻʷˍʶʽ ˁʱʻʶ ˒ˇˊʱ ʹ ɾʁɲɹʃΣ ˍʰ 
ˇˉˇʾʰ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˋˍʽˌ ˋ˔ʶˍʽˁʷˌ ʶˁʻʷˋʶʽˌ, ʁ ˍʺˋʽʶˌ ˁʰʽ ˍʶˍˊʰʶˍʶʾˌΣ ˁ ʰʽ ˋˎʸʹˍˇˏ˄ˍʰʽ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍ˖˄ 
ʃʅʆΦ 

¶ ʆʽ ˉˊˇˋˉʱʻʶʽʶˌ ˁʱ˄ʶʽ ˍˇ ʆ˃ʺ˃ʰ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉˊˇˋʶ˂ˁˏˋʶʽ ˃ʷ˂ʹ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˎ˕ʹ˂ˇˏ 

ʶˉʽˉʷʵˇˎΤ 

ʆˇ ʆ˃ʺ˃ʰ ˉˊˇˋˉʰʻʶʾ ˄ʰ ˉˊˇˋʶ˂ˁˏˋʶʽ ˄ʷʰ ˃ʷ˂ʹΣ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ʻʷˋʶʽˌ ˉˇˎ 
ˍˇˎ ʵʾ˄ˇ˄ˍʰʽΣ ˍˇ˄ ˃ʹ˔ʰ˄ʽˋ˃ˈ ˍ˖˄ ˃ʶˍʰˍʱ˅ʶ˖˄Σ ˁʰʻ˗ˌ ˁʰʽ ˉˊˇˋˁʰ˂˗˄ˍʰˌ ʶˉʽˋˁʷˉˍʶˌ ˁʰʻʹʴʹˍʷˌΦ 

¶ ʃ˗ˌ ˋˎ˄ʵʷʶˍʰʽ ˇ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ ˉˊˇˋ˂ʺ˕ʶ˖˄ ˁʰʽ ʶ˅ʶ˂ʾ˅ʶ˖˄ ˃ʶ˂˗˄ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ 

˃ʶ ˍˇ ˋ˔ʷʵʽˇ ʰˁʰʵʹ˃ʰʿˁʺˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ ʃˈˋˇˎˌ ˒ˇʽˍʹˍʷˌ ʸʹˍʱʶʽ ˍʶˁ˃ʹˊʽ˖˃ʷ˄ʰ ˍˇ ʆ˃ʺ˃ʰ 

ʰ˄ʱ ʷˍˇˌΤ ʃˈˋˇʽ ˒ˇʽˍʹˍʷˌ ˍʶ˂ʽˁʱ ˋˉˇˎʵʱʸˇˎ˄ ʰ˄ʱ ʷˍˇˌ ˁʰʽ ˉˇʽʰ ʶʾ˄ʰʽ ʹ ˉˊˇʷ˂ʶˎˋʺ ˍˇˎˌ ʰ˄ʱ ˍˊˈˉˇ 

ʶʽˋʰʴ˖ʴʺˌ όʶʽˋʰʴ˖ʴʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌΣ ˃ʶˍʶʴʴˊʰ˒ʷˌΣ ʶʽʵʽˁʷˌ ˁʰˍʹʴˇˊʾʶˌΣ ˁ˂ˉΦύΤ 

ɼʰʻ˗ˌ ˇʽ ˄ʷʶˌ ʻʷˋʶʽˌ ʰ˂˂ʱ ˁʰʽ ˇʽ ʶ˅ʶ˂ʾ˅ʶʽˌ ʰ˒ˇˊˇˏ˄ ʵʽʶˊʴʰˋʾʶˌ ˉˇˎ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʶ˂ʶʴ˔ʻˇˏ˄ 
ʰˉˈ ˍˇ ʆ˃ʺ˃ʰΣ ˁʰˍʰʲʱ˂˂ʶˍʰʽ ˁʱʻʶ ʵˎ˄ʰˍʺ ˉˊˇˋˉʱʻʶʽʰ, ʰ˒ʶ˄ˈˌ ˄ʰ ˉˊˇˋʶ˂ˁˏˇ˄ˍʰʽ ˎ˕ʹ˂ˇˏ 
ʶˉʽˉʷʵˇˎ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˈˉˇˍʶ ʹ ʃˇ˂ʽˍʶʾʰ ʰ˄ˇʾʴʶʽ ˁʰʽ˄ˇˏˊʴʽʶˌ ʻʷˋʶʽˌΣ ʰ˒ʶˍʷˊˇˎ ˄ʰ 
ˇ˂ˇˁ˂ʹˊ˗˄ˇ˄ˍʰʽ ˇʽ ʶ˅ʶ˂ʾ˅ʶʽˌ ˋˍʰ ˔ˊˇ˄ʽˁʱ ˉ˂ʰʾˋʽʰ ˉˇˎ ˇˊʾʸʶʽ ʹ ˁʶʾ˃ʶ˄ʹ ˄ˇ˃ˇʻʶˋʾʰΦ 
ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ˍˇ ʆ˃ʺ˃ʰ ˉˊˇˋ˒ʷˊʶʽ ˃ˈ˄ˇ ʃɾʅΣ ˋˍʰ ʽʵˊˎˍʽˁʱ ʊɳɼ 

ˍ˖˄ ˇˉˇʾ˖˄ ˉˊˇˋʵʽˇˊʾʸʶˍʰʽ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ʆʽ ˉˊˇˋˉʱʻʶʽʶˌ ˁʱ˄ʶʽ ˍˇ ʆ˃ʺ˃ʰ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉˊˇˋʶ˂ˁˏˋʶʽ ˒ˇʽˍʹˍʷˌ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎΤ 

ɾʶ ˋˍˈ˔ˇ ˍʹ˄ ˉˊˇˋʷ˂ˁˎˋʹ ˒ˇʽˍʹˍ˗˄ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎΣ ˍˇ ʆ˃ʺ˃ʰ ʰύ ˉʰˊʷ˔ʶʽ ˉˇʽˇˍʽˁʱ 
ˉˊˇʴˊʱ˃˃ʰˍʰ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎΣ ˃ʶ ʶ˅˖ˍʶˊʽˁˇˏˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ʶˉʽ˂ʶʴ˃ʷ˄ˇˎˌ ˃ʶ ʰˎˋˍʹˊʱ ˁˊʽˍʺˊʽʰΣ 
ʲύ  ʵʹ˃ˇˋʽˇˉˇʽʶʾ ˃ʶ ˁʱʻʶ ʵˎ˄ʰˍˈ ˃ʷˋˇ ˍʰ  ʶˉʽˍʶˏʴ˃ʰˍʰ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˋˍˇ˄ 
ˋˍʹ˄ ʷˊʶˎ˄ʰ ˁʰʽ ˋˍˇˎˌ ʶˊʴʰˋʽʰˁˇˏˌ ˔˗ˊˇˎˌΣ ʴύ ˉʰˊʷ˔ʶʽ ˎˉˇˍˊˇ˒ʾʶˌ ʰˊʽˋˍʶʾʰˌ ˁʰʽ ʵύ ˔ˊʹ˃ʰˍˇʵˇˍʶʾ 
ˍʹ˄ ˋˎ˃˃ʶˍˇ˔ʺ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋʶ ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄ʰ ˋˎ˄ʷʵˊʽʰΦ  
 

ɳ˄ ˁʰˍʰˁ˂ʶʾʵʽΣ ʲʰˋʽˁˈˌ ˋˍˈ˔ˇˌ ˍʹˌ ˋˍˊʰˍʹʴʽˁʺˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ˋˍˇ ʆ˃ʺ˃ʰ ʶʾ˄ʰʽ ʹ 
ˋˏʴˁ˂ʽˋʹ ˍˇˎ ʶˉʽˉʷʵˇˎ ˍʹˌ ʷˊʶˎ˄ʰˌ ˉˊˇˌ ˍʰ ʵʽʶʻ˄˗ˌ ˁʰˍʰ˅ʽ˖˃ʷ˄ʰ ʶˊʶˎ˄ʹˍʽˁʱ ʰˁʰʵʹ˃ʰʿˁʱ 
ɹʵˊˏ˃ʰˍʰΦ ɱʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍˇˎ ʴʶ˄ʽˁˇˏ ʰˎˍˇˏ ˋˍˈ˔ˇˎ ˉˊˇˍʶʾ˄ˇ˄ˍʰʽ ʵˏˇ ʶˉʾ ˃ʷˊˇˎˌ ˋˍˈ˔ˇʽΥ ʰύ ʹ 
ˋˍʰʵʽʰˁʺ ʰˏ˅ʹˋʹ ˃ʷ˔ˊʽ ˍˇ нлнр ˍ˖˄ ˇʽˁˇ˄ˇ˃ʽˁ˗˄ ˉˈˊ˖˄ ˉˇˎ ʻʰ ʵʽʶˁʵʽˁʺˋʶʽ ʰˉˈ ˁˊʰˍʽˁˇˏˌ ˁʰʽ 
ʵʽʶʻ˄ʶʾˌ ˒ˇˊʶʾˌΣ ˁʰʻ˗ˌ ˁʰʽ ʰˉˈ ˍʹ˄ ˉʰˊˇ˔ʺ ˎˉʹˊʶˋʽ˗˄Σ ˗ˋˍʶ ˍʰ ʶˉˈ˃ʶ˄ʰ ˔ˊˈ˄ʽʰ ʹ ˋˎ˄ˇ˂ʽˁʺ 
ʶˍʺˋʽʰ ʶ˅˖ˍʶˊʽˁʺ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ˄ʰ ʰˎ˅ʹʻʶʾΣ ʲύ ʹ ʶˉʽˁʷ˄ˍˊ˖ˋʹ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʶˊʶˎ˄ʹˍʽˁ˗˄ 



 

ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ  ȷəŬŭ. ȰŰɞɡɠ 2019-2020                      

 

123 

ˉʶˊʽˇ˔˗˄ ʰˊʽˋˍʶʾʰˌ ˃ʶ ʲʱˋʶʽ ˍˇˎˌ όˉʶˊʽˇˊʽˋ˃ʷ˄ˇˎˌύ ʵʽʰʻʷˋʽ˃ˇˎˌ ʰ˄ʻˊ˗ˉʽ˄ˇˎˌ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁˇˏˌ 
ˉˈˊˇˎˌΦ 

тΦнΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʵʽʰ˃ˈˊ˒˖ˋʹˌ ˋˍˊʰˍʹʴʽˁʺˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌΤ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʵʽʰ˃ˈˊ˒˖ˋʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ʲˊʰ˔ˎ-˃ʶˋˇˉˊˈʻʶˋ˃ˇˎ ό˂Φ˔Φ рʶˍˇˏˌύ ˋ˔ʶʵʾˇˎ 

ʰ˄ʱˉˍˎ˅ʹˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˁˊʾ˄ʶˍʶ ˈˍʽ ʶʾ˄ʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺΤ 

ɼʰʻ˗ˌ ˍˇ ˍ˃ʺ˃ʰ ʶʾ˄ʰʽ ʰˁˈ˃ʹ ˎˉˈ ʰ˄ʱˉˍˎ˅ʹΣ ʰ˂˂ʱ ʷ˔ʶʽ ʶ˄ˍʰ˔ʻʶʾ ʷ˄ʰ ˄ʷ˄ˇ ˃ʷ˂ˇˌ ɲɳʃ ˃ʶ 
ʴ˄˖ˋˍʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˋˍʹ ɰʽˇ˂ˇʴʾʰΣ ʶ˄˗ ʷ˔ʶʽ ʵˊˇ˃ˇ˂ˇʴʹʻʶʾ ʹ ˉ˂ʺˊ˖ˋʹ ˃ʾʰˌ ˄ʷʰˌ ʻʷˋʹˌ ˋˍˇ ˉʶʵʾˇ 
ˍʹˌ ɰʽˇ˂ˇʴʾʰˌΣ ʷ˔ˇˎ˄ ˅ʶˁʽ˄ʺˋʶʽ ʵʽʰʵʽˁʰˋʾʶˌ ʵʽʰ˃ˈˊ˒˖ˋʹˌ ˍˇˎ ˋˍˊʰˍʹʴʽˁˇˏ ˋ˔ʶʵʾˇˎ ʰ˄ʱˉˍˎ˅ʺˌ 
ˍˇˎΣ ˍˇ ˇˉˇʾˇ ˋʶ ˁʱʻʶ ˉʶˊʾˉˍ˖ˋʹ ʻʰ ʶʴˁˊʽʻʶʾ ʰˉˈ ˍʹ˄ ʃɱʅΦ ʍˌ ˉˊ˗ˍˇ ʲʺ˃ʰΣ ʶʴˁˊʾʻʹˁʶ ʹ 
ʻʶˋ˃ˇʻʷˍʹˋʹ ʶ˄ˈˌ ˄ ʷ̌ ˎʁ ˊʶˎ˄ʹˍʽˁ˗˄ ʶˊʴʰˋˍʹˊʾˇ .ˎ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ʰˎˍˇˏ ˍˇˎ ˋ˔ʶʵʾˇˎ ʰ˄ʱˉˍˎ˅ʹˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˁˊʾ˄ʶˍʶ ˈˍʽ 

ʶʾ˄ʰʽΤ 

ʂˍʰ˄ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˍˇ ˋ˔ʷʵʽˇΣ ʻʰ ˇˊʽˋʻʶʾ ˋ˔ʶˍʽˁʺ ʶˉʽˍˊˇˉʺ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌΦ 

¶ ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ʵʹ˃ˇˋʽˇˉˇʾʹˋʹˌ ʰˎˍˇˏ ˍˇˎ ˋ˔ʶʵʾˇˎ ʰ˄ʱˉˍˎ˅ʹˌ ˁʰʽ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍˇˎΤ 

ʂˍʰ˄ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˍˇ ˋ˔ʷʵʽˇΣ ʻʰ ˉˊˇˋʵʽˇˊʾʸʶˍʰʽ ˂ʶˉˍˇ˃ʶˊ˗ˌ ʰˎˍʺ ʹ ʵʽʰʵʽˁʰˋʾʰ 
 

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˍˇ ʆ˃ʺ˃ʰ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˇ˂ˇˁ˂ʹˊ˗ˋʶʽ ʷ˄ʰ ˉ˂ʺˊʶˌ ˋ˔ʷʵʽˇ ˋˍˊʰˍʹʴʽˁˇˏ 
ˋ˔ʶʵʽʰˋ˃ˇˏΣ ˍˇ ˇˉˇʾˇ ʵʶ˄ ˁʰˍʷˋˍʹ ʵˎ˄ʰˍˈ ˄ʰ ʴʾ˄ʶʽ ˍʰ ˉˊˇʹʴˇˏ˃ʶ˄ʰ ˔ˊˈ˄ʽʰ ʶ˂˂ʶʾ˕ʶʽ ˉˊˇˋ˖ˉʽˁˇˏΦ 
ʍˌ ˉˊ˗ˍˇ ʲʺ˃ʰΣ ʵˊˇ˃ˇ˂ˇʴʺʻʹˁʶ ʹ ʻʶˋ˃ˇʻʷˍʹˋʹ ʵˏˇ ˄ʷ˖˄ ʶˊʴʰˋˍʹˊʾ˖˄Φ ʁ ˋ˔ʶʵʽʰˋ˃ˈˌ ˍˇˎˌ ʻʰ 
ˉˊʷˉʶʽ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇˎˌ ̀ ˍˈ˔ˇˎˌ ʰ˄ʱˉˍˎ˅ʹˌ ˖ˌ ˍˇˎˌ ̱ ˇ ˉˊˇˋ˖ˉʽˁˈ όʵʽʵʰˁˍʽˁˈ ˁʰʽ ʵʽˇʽˁʹˍʽˁˈύ 
ˁʰʽ ˍʹ˄ ˎ˂ʽˁˇˍʶ˔˄ʽˁʺ ˎˉˇʵˇ˃ʺ όˁˍʹˊʽʰˁˈΣ ʶˊʴʰˋˍʹˊʽʰˁˈˌ ʶ˅ˇˉ˂ʽˋ˃ˈˌ, ˁΦˍΦˈΦύΦ ɰʷʲʰʽʰΣ ˃ʾʰ ˍʷˍˇʽʰ 
ˉˊˇˋˉʱʻʶʽʰ ʶ˅ʰˊˍʱˍʰʽ ˁʰʽ ʰˉˈ ˍˇˎˌ ʵʽʰʻʷˋʽ˃ˇˎˌ ʰˉˈ ˍʹ˄ ʃˇ˂ʽˍʶʾʰ ˉˈˊˇˎˌΣ ˃ʽʰ ˉʰˊʱ˃ʶˍˊˇ ˉˇˎ 
ˁʰ˄ʷ˄ʰ ʆ˃ʺ˃ʰ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ʶ˂ʷʴ˅ʶʽ. 
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уΦ ɲʽˇʽˁʹˍʽˁʷˌ ˎˉʹˊʶˋʾʶˌ ˁʰʽ ˎˉˇʵˇ˃ʷˌ 

ʅˍʹ˄ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˍˇ ʆ˃ʺ˃ʰ ˁʰ˂ʶʾˍʰʽ ˄ʰ ʰ˄ʰ˂ˏˋʶʽ ˁˊʽˍʽˁʱ ˁʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍ˖˄ ʵʽˇʽˁʹˍʽˁ˗˄ 
ˎˉʹˊʶˋʽ˗˄ ˁʰʽ ˍ˖˄ ˎˉˇʵˇ˃˗˄ ˍˇˎ 
 

ɶ ʰˉʱ˄ˍʹˋʹ ˋʶ ˁʱʻʶ ˃ʾʰ ʰˉˈ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˉˊʷˉʶʽΣ ˍˇˎ˂ʱ˔ʽˋˍˇ˄Σ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽΥ 
ʰύ ʃˇʽʰΣ ˁʰˍʱ ˍʹ ʴ˄˗˃ʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ ʶʾ˄ʰʽ ˍʰ ˁˎˊʽˈˍʶˊʰ ʻʶˍʽˁʱ ˁʰʽ ʰˊ˄ʹˍʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˖ˌ ˉˊˇˌ 
ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˁˊʽˍʺˊʽˇ 

ʲύ ʃˇʽʶˌ ʶˎˁʰʽˊʾʶˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʻʶˍʽˁ˗˄ ˋʹ˃ʶʾ˖˄ ˁʰʽ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇˎˌ  ˁʽ˄ʵˏ˄ˇˎˌ ʰˉˈ ˍʰ ʰˊ˄ʹˍʽˁʱ ˋʹ˃ʶʾʰ 
ʵʽʰˁˊʾ˄ʶʽ ˍˇ ʆ˃ʺ˃ʰ ˖ˌ ˉˊˇˌ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˁˊʽˍʺˊʽˇ 

уΦмΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍ˖˄ ʵʽˇʽˁʹˍʽˁ˗˄ ˁʰʽ ˍʶ˔˄ʽˁ˗˄ ˎˉʹˊʶˋʽ˗˄Τ 

¶ ʃ˗ˌ ʶʾ˄ʰʽ ̀ ˍʶ˂ʶ˔˖˃ʷ˄ʹ ˁʰʽ ˇˊʴʰ˄˖˃ʷ˄ʹ ʹ ɱˊʰ˃˃ʰˍʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ʆˇ˃ʷ˖˄Τ 

ɼʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ нлнл-нлнм ʰ˄ʷ˂ʰʲʶ ˄ʷˇˌ ɱˊʰ˃˃ʰˍʷʰˌ ˍˇˎ ʆɳʆ 
όɾʱʽˇˌ нлнмύΦ  ɶ ʴˊʰ˃˃ʰˍʶʾʰ ˍˇˎ ʆɳʆ ʷ˔ʶʽ ʷ˄ʰ ʰˁˈ˃ʰ ˃ʷ˂ˇˌΦ ɱˊʰ˃˃ʰˍʶʽʰˁʺ ˎˉˇˋˍʺˊʽ˅ʹ ˍˇˎ ʆɳʆ 
ˉʰˊʷ˔ˇˎ˄ н ǇǊƻƎǊŀƳƳŜ ƳŀƴŀƎŜǊǎ ˁʰʽ о ˃ʷ˂ʹ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ /ƻǳǊǎŜ hŦŦƛŎŜΦ 

¶ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʻʶ˖ˊʶʾˍʶ ˉ˖ˌ ʶʾ˄ʰʽ ˇʽ ˉʰˊʶ˔ˈ˃ʶ˄ʶˌ ˎˉʹˊʶˋʾʶˌ ˁʰʽ ˍˇ ˖ˊʱˊʽˇ ˂ʶʽˍˇˎˊʴʾʰˌ ˍʹˌ 

ɱˊʰ˃˃ʰˍʶʾʰˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ʆˇ˃ʷ˖˄ ʴʽʰ ˍʹ˄ ʶ˅ˎˉʹˊʷˍʹˋʹ ˍ˖˄ ʰ˄ʰʴˁ˗˄ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ 

ˉˊˇˋ˖ˉʽˁˇˏ ˁʰʽ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Τ 

ʁʽ ˉʰˊʶ˔ˈ˃ʶ˄ʶˌ ˎˉʹˊʶˋʾʶˌ ˁʰʽ ˍˇ ˖ˊʱˊʽˇ ˂ʶʽˍˇˎˊʴʾʰˌ ˍʹˌ ɱˊʰ˃˃ʰˍʶʾʰˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʴʽʰ ˍʹ˄ 
ʶ˅ˎˉʹˊʷˍʹˋʹ ˍ˖˄ ʰ˄ʰʴˁ˗˄ ˍˇˎ ʵʽʵʰˁˍʽˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˁʰʽ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʶʾ˄ʰʽ ˉˇ˂ˏ 
ʽˁʰ˄ˇˉˇʽʹˍʽˁʷˌΦ  
ʁ ɱˊʰ˃˃ʰˍʷʰˌ ˍˇˎ ʆɳʆ ʶˊʴʱʸʶˍʰʽ уΥлл-мсΥлл ˁʰʻʹ˃ʶˊʽ˄ʱΦ ʁʽ ǇǊƻƎǊŀƳƳŜ ƳŀƴŀƎŜǊǎ ʶˊʴʱʸˇ˄ˍʰʽ 

9:00-мтΥлл ˁʰʻʹ˃ʶˊʽ˄ʱΣ ʶ˄˗ ˇʽ ŎƻǳǊǎŜ ƻŦŦƛŎŜǊǎ ʶˊʴʱʸˇ˄ˍʰʽ фΥлл-мтΥлл ˁʰʻʹ˃ʶˊʽ˄ʱ ˃ʶ ʲʱˊʵʽʶˌΦ  
ʁʽ ˉʰˊʶ˔ˈ˃ʶ˄ʶˌ ˎˉʹˊʶˋʾʶˌ ˍʹˌ ɱˊʰ˃˃ʰˍʶʾʰˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʷ˔ˇˎ˄ ʰ˅ʽˇ˂ˇʴʹʻʶʾ ʻʶˍʽˁʱ ʰˉˈ ˍˇˎˌ 

˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ˍˇˎ ʆɳʆ ˋˍʰ ŜȄƛǘ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎΦ 

¶ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʶʾ˄ʰʽ ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˍ˖˄ ʵʽˇʽˁʹˍʽˁ˗˄ ˎˉʹˊʶˋʽ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˃ʶ ʶˁʶʾ˄ʶˌ ˍʹˌ 

ˁʶ˄ˍˊʽˁʺˌ ʵʽˇʾˁʹˋʹˌ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌΤ ʃˈˋˇ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʶʾ˄ʰʽ  

όʰύ ʹ ˇˊʴʱ˄˖ˋʹ ˁʰʽ ˍˇ ˖ˊʱˊʽˇ ˂ʶʽˍˇˎˊʴʾʰˌ ˍʹˌ ɰʽʲ˂ʽˇʻʺˁʹˌΤ 

ɼʰʻ˗ˌ ʹ ʶˉʾˋʹ˃ʹ ʴ˂˗ˋˋʰ ˍˇˎ ʃɼɲʃʅ ʶʾ˄ʰʽ ʹ ɮʴʴ˂ʽˁʺΣ ˈ˂ʶˌ ˇʽ ˉʹʴʷˌ ˍʹˌ ɰʽʲ˂ʽˇʻʺˁʹˌ ʶʾ˄ʰʽ 
ʵʽʰʻʷˋʽ˃ʶˌ ˋˍʰ ɮʴʴ˂ʽˁʱΦ ɶ ɰʽʲ˂ʽˇʻʺˁʹ ʷ˔ʶʽ ˍʹ ʵʽˁʺ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰ https:// lib.ihu.edu.gr/ index.php, 
ˈˉˇˎ ˁʱʻʶ ˔ˊʺˋˍʹˌ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ʰʸʹˍʺˋʶʽ ˈ˂ʶˌ ˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ ˉʹʴʷˌ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˍˇ˄ 
ʲˇʹʻʺˋˇˎ˄ ˄ʰ ʶˁˉˇ˄ʺˋʶʽ ˍʽˌ ʶˊʴʰˋʾʶˌ ˍˇˎ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˒ˇʾˍʹˋʹˌ ˍˇˎ ˃ʶˍʰˉˍˎ˔ʽʰˁˇˏ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉˇˎ ˉʰˊʰˁˇ˂ˇˎʻʶʾΦ 
ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʹ ɰʽʲ˂ʽˇʻʺˁʹ ˍˇˎ ʃɼɲʃʅ ʶʾ˄ʰʽ ˉ˂ʺˊ˖ˌ ʰˎˍˇ˃ʰˍˇˉˇʽʹ˃ʷ˄ʹ ˁʰʽ ʵʽʰʻʷˍʶʽ 

ˉˊˈˋʲʰˋʹ ˋˍˇ ˋˏˋˍʹ˃ʰ ht!/ όhǇŜƴ tǳōƭƛŎ !ŎŎŜǎǎ /ŀǘŀƭƻƎǳŜ https:// opac.seab.gr/search~S5ύ  ʴʽʰ 
ˍʹ˄ ʰ˄ʰʸʺˍʹˋʹ ˍʾˍ˂˖˄ ʲʽʲ˂ʾ˖˄ ˋʶ ʷ˄ˍˎˉʹ ˃ˇˊ˒ʺΣ ʶʾ˄ʰʽ ˃ʷ˂ˇˌ ˍˇˎ I9![-[LbY όʅˏ˄ʵʶˋ˃ˇˌ ɳ˂˂ʹ˄ʽˁ˗˄ 
ɮˁʰʵʹ˃ʰʿˁ˗˄ ɰʽʲ˂ʽˇʻʹˁ˗˄ https:// www.heal-link.gr/en/home-2/?lang=enύ ˃ʶ ʵˎ˄ʰˍˈˍʹˍʰ 
ˉˊˈˋʲʰˋʹˌ ˋʶ ˍʾˍ˂ˇˎˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʹ˂ʶˁˍˊˇ˄ʽˁ˗˄ ˉʶˊʽˇʵʽˁ˗˄ ˁʰʽ ʲʽʲ˂ʾ˖˄ ˁʰʻ˗ˌ ˁʰʽ ˉˊˈˋʲʰˋʹ 
ˋʶ ɳ-ōƻƻƪǎ ˍʰ ˇˉˇʾʰ ʵʽʰʻʷˍʶʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˍˇ ʃɼɲʃʅΦ 
(https:// lib.ihu.edu.gr/ index.php/collection/e-books#technology) 
ɶ ʰˉˇ˃ʰˁˊˎˋ˃ʷ˄ʹ ˉˊˈˋʲʰˋʹ ˋʶ ˈ˂ʰ ˍʰ ˉʰˊʰˉʱ˄˖ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ ˃ʶ ˍʹ ˔ˊʺˋʹ ±tb 

(Virtual Private Network) 
ʆˇ ˖ˊʱˊʽˇ ʶ˅ʰʽˍʾʰˌ ˍˇˎ ˃ʶʽ˖˃ʷ˄ˇˎ ʰˊʽʻ˃ˇˏ ʲʽʲ˂ʽˇʻʹˁˇ˄ˈ˃˖˄ ˉˇˎ ʰˉʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˋˍʹ 

ɰʽʲ˂ʽˇʻʺˁʹ ʶʾ˄ʰʽ фΦлл ς пΦллΦ ʃˊˇ /h±L5-мф ʺˍʰ˄ лфΦлл ς муΦллΣ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇ ʷˍˋʽ ˗ˋˍʶ ˄ʰ 
ʶ˅ˎˉʹˊʶˍʶʾ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʽˌ муΦлл ʰˉˈ ɲʶˎˍʷˊʰ ʷ˖ˌ 
ʃʰˊʰˋˁʶˎʺ όˈˍʰ˄ ʴʾ˄ˇ˄ˍʰ˄ ʵʽʱ ʸ˗ˋʹˌύΦ 
ɶ ˁˍʽˊʽʰˁʺ ˎˉˇʵˇ˃ʺ ʶʾ˄ʰʽ ʶˉʾˋʹˌ ˉˇ˂ˏ ˁʰ˂ʺ ʵʽˈˍʽ ˇ ˔˗ˊˇˌ ˋˍˇ˄ ˇˉˇʾˇ ʶˁˍʶʾ˄ʶˍʰʽ ʹ ɰʽʲ˂ʽˇʻʺˁʹ 

ʶʾ˄ʰʽ ˃ʶʴʱ˂ˇˌ ˁʰʽ ʵʽʰʻʷˍʶʽ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈ ʰˊʽʻ˃ˈ ˋˍʰʻ˃˗˄ ʶˊʴʰˋʾʰˌΦ 

όʲύ ˍ˖˄ ʇˉʹˊʶˋʽ˗˄ ʃ˂ʹˊˇ˒ˈˊʹˋʹˌΤ 

https://lib.ihu.edu.gr/index.php
https://opac.seab.gr/search~S5
https://www.heal-link.gr/en/home-2/?lang=en
https://lib.ihu.edu.gr/index.php/collection/e-books#technology
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¢ƻ L¢ ¢˃ʺ˃ʰ ʶʾ˄ʰʽ ˋˍʶ˂ʶ˔˖˃ʷ˄ˇ ˃ʶ р ˃ʷ˂ʹ ˉˊˇˋ˖ˉʽˁˇˏΦ ʆˇ ˖ˊʱˊʽˇ ˂ʶʽˍˇˎˊʴʾʰˌ ʶʾ˄ʰʽ фΥлл-22:00 
ˁʰʻʹ˃ʶˊʽ˄ʱΣ ʶ˄˗ ˉʰˊʷ˔ʶʽ ˎˉˇˋˍʺˊʽ˅ʹ ˋˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ʅˉˇˎʵ˗˄ ˁʰʽ ˍˇ ʅʱʲʲʰˍˇ 
ˁʰʽ ˍʹ˄ ɼˎˊʽʰˁʺΦ ʁʽ ˉʰˊʶ˔ˈ˃ʶ˄ʶˌ ˎˉʹˊʶˋʾʶˌ ˍʹˌ ɱˊʰ˃˃ʰˍʶʾʰˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ όŜƳŀƛl, VPN, elearning) 
ʷ˔ˇˎ˄ ʰ˅ʽˇ˂ˇʴʹʻʶʾ ʻʶˍʽˁʱ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ˍˇˎ ʆɳʆ ˋˍʰ ŜȄƛǘ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎΦ 
¢ƻ L¢ ¢˃ʺ˃ʰ ˉʰˊʷ˔ʶʽ ˋˎ˄ʶ˔ʺ ˎˉˇˋˍʺˊʽ˅ʹ ˋˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˁʰʽ ˋˍʹ˄ ɱˊʰ˃˃ʰˍʶʾʰ ˍˇˎ 

ʆɳʆΦ 

¶ ʃ˗ˌ ʶʾ˄ʰʽ ˋˍʶ˂ʶ˔˖˃ʷ˄ʰ ˁʰʽ ˉ˗ˌ ˇˊʴʰ˄˗˄ˇ˄ˍʰʽ ˍʰ ɳˊʴʰˋˍʺˊʽʰ ʺκˁʰʽ ˍʰ ʅˉˇˎʵʰˋˍʺˊʽʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

ʆʰ ʶˊʴʰˋˍʺˊʽʰ ˍˇˎ ʆɳʆ ʶʾ˄ʰʽ ˋˍʶ˂ʶ˔˖˃ʷ˄ʰ ˃ʶ ˃ˈ˄ʽ˃ˇ ˉˊˇˋ˖ˉʽˁˈΣ ˃ʷ˂ʹ ɲɳʃ ˁʰʽ ɳɲɹʃΣ ˃ʶ 
ʰˁʰʵʹ˃ʰʿˁˇˏˌ ˎˉˇˍˊˈ˒ˇˎˌ ˁʰʽ ˃ʶ ˋˎ˃ʲʰˋʽˇˏ˔ˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˃ʱʻʹ˃ʰΦ ʁʽ 
ʶʴˁʰˍʰˋˍʱˋʶʽˌ ʶʾ˄ʰʽ ˁˇʽ˄ʷˌ  ˃ʶ ˍˇ ʆɮɼʁɳΦ 

¶ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʻʶ˖ˊʶʾˍʶ ˉ˖ˌ ʶʾ˄ʰʽ ʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎˌΤ  

ɶ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎˌ ˁˊʾ˄ʶˍʰʽ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ŜȄƛǘ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎΦ 

¶ ʃ˗ˌ ˎˉˇˋˍʹˊʾʸˇ˄ˍʰʽ ˇʽ ˎˉˇʵˇ˃ʷˌ ˁʰʽ ˎˉʹˊʶˋʾʶˌ ˉ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ˍʹ˂ʶˉʽˁˇʽ˄˖˄ʽ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ʶʾ˄ʰʽΤ 

hʽ ˎˉˇʵˇ˃ʷˌ ˁʰʽ ˎˉʹˊʶˋʾʶˌ ˉ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ˍʹ˂ʶˉʽˁˇʽ˄˖˄ʽ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˎˉˇˋˍʹˊʾʸˇ˄ˍʰʽ 
ʽˁʰ˄ˇˉˇʽʹˍʽˁʱ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ŜȄƛǘ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎΣ ʶ˄˗ ʹ ˇˊʴʱ˄˖ˋʺ ˍˇˎˌ ʴʾ˄ʶˍʰʽ ˁʶ˄ˍˊʽˁʱ ʰˉˈ ˍˇ 
ɲɹʃɮɳΦ 

уΦнΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʽˌ ˎˉʹˊʶˋʾʶˌ ˒ˇʽˍʹˍʽˁʺˌ ˃ʷˊʽ˃˄ʰˌΤ 

¶ ʃ˗ˌ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˇ ʻʶˋ˃ˈˌ ˍˇˎ ʅˏ˃ʲˇˎ˂ˇˎ ɼʰʻʹʴʹˍʺΤ 

¢ʰ ˃ʷ˂ʹ ɲɳʃ ˁʰʽ ɳɲɹʃ ˍˇˎ ʆɳʆΣ ˁʰʻ˗ˌ ˁʰʽ ˇʽ ʰˁʰʵʹ˃ʰʿˁˇʾ ˎˉˈˍˊˇ˒ˇʽ ʰ˄ʰ˂ʰ˃ʲʱ˄ˇˎ˄ 
ˋˏ˃ʲˇˎ˂ˇʽ ˁʰʻʹʴʹˍʷˌ όƳŜƴǘƻǊǎύ ʴʽʰ ˍˇˎˌ ˒ˇʽˍʹˍʷˌκ˒ˇʽˍʺˍˊʽʶˌ ˍˇˎ ʆɳʆΦ ɱʾ˄ˇ˄ˍʰʽ 
ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ʷ˄ʶˌ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˁʰʽ ˍʰ ʻʷ˃ʰˍʰ ˋˎʸʺˍʹˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ  ʰˁʰʵʹ˃ʰʿˁʱΣ ʰ˂˂ʱ ˁʰʽ 
ʱ˂˂ʰ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ˎˉʹˊʶˋʾʶˌ ˍˇˎ ʆɳʆΦ 

¶ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ˎˉˇˋˍʹˊʾʸʶˍʰʽ ʹ ˉˊˈˋʲʰˋʹ ˍ˖˄ ˃ʶ˂˗˄ ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ ˋˍʹ ˔ˊʺˋʹ 

ʆʶ˔˄ˇ˂ˇʴʽ˗˄ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʽ˗˄Τ 

ʇˉʱˊ˔ʶʽ ˉ˂ʺˊʹˌ ˎˉˇˋˍʺˊʽ˅ʹ ˋˍʰ ˃ʷ˂ʹ ʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ ˋˍʹ ˔ˊʺˋʹ ʆʶ˔˄ˇ˂ˇʴʽ˗˄ 
ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʽ˗˄ όˉʰˊˇˎˋʽʱˋʶʽˌ ʵʽʰ˂ʷ˅ʶ˖˄Σ ˔ˊʺˋʹ ʹ˂ʶˁˍˊˇ˄ʽˁ˗˄ ˉ˂ʰˍ˒ˇˊ˃˗˄Σ 
ˈˉ˖ˌ ȊƻƻƳ ˁʰʽ ŜƭŜŀǊƴΣ ŜƳŀƛƭΣ ±tbΣ L¢ ˎˉˇˋˍʺˊʽ˅ʹύΦ 

¶ ʇˉʱˊ˔ʶʽ ˎˉʹˊʶˋʾʰ ˎˉˇˋˍʺˊʽ˅ʹˌ ˍ˖˄ ʶˊʴʰʸˈ˃ʶ˄˖˄ ˒ˇʽˍʹˍ˗˄Τ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʶʾ˄ʰʽ ʹ ˂ʶʽˍˇˎˊʴʾʰ 

ˍʹˌΤ  

ʆʰ ˃ʰʻʺ˃ʰˍʰ ʴʾ˄ˇ˄ˍʰʽ ˋʶ ʰˉˇʴʶˎ˃ʰˍʽ˄ʷˌ ˗ˊʶˌ ʺ ʅʱʲʲʰˍˇ ˁʰʽ ɼˎˊʽʰˁʺΦ ɳˉʾˋʹˌΣ ʹ ˒ˇʾˍʹˋʹ 
˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʶʾˍʶ Ŧǳƭƭ ǘƛƳŜ ʺ ǇŀǊǘ ǘƛƳŜΦ 

¶ ʇˉʱˊ˔ʶʽ ˎˉʹˊʶˋʾʰ ˎˉˇˋˍʺˊʽ˅ʹˌ ˍ˖˄ ˉʶˊʽˋˋˈˍʶˊˇ ʰʵˏ˄ʰ˃˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ʶˁʶʾ˄˖˄ ˉˇˎ ʵʶ˄ 

ˇ˂ˇˁ˂ʹˊ˗˄ˇˎ˄ ʶ˃ˉˊˈʻʶˋ˃ʰ ˍʽˌ ˋˉˇˎʵʷˌ ˍˇˎˌΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʶʾ˄ʰʽ ʹ ˂ʶʽˍˇˎˊʴʾʰ ˍʹˌΤ 

ʅˍˇ ʆɳʆ ˎˉʱˊ˔ʶʽ ˉˇ˂ʽˍʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹˌ ˍ˖˄ ˉʶˊʽˋˋˈˍʶˊˇ ʰʵˏ˄ʰ˃˖˄ ˒ˇʽˍʹˍ˗˄Φ ʁʽ ʰˁʰʵʹ˃ʰʿˁˇʾ 
ˎˉˈˍˊˇ˒ˇʽ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ˇʽ ˋʶ ˁʰʻʹ˃ʶˊʽ˄ʺ ʲʱˋʹ ʴʽʰ ˍʹ˄  ˎˉˇˋˍʺˊʽ˅ʹ ˍ˖˄ ˉʶˊʽˋˋˈˍʶˊˇ ʰʵˏ˄ʰ˃˖˄ 
˒ˇʽˍʹˍ˗˄Φ ʅˍˇ˄ ˇʵʹʴˈ ˋˉˇˎʵ˗˄ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʹ ˎˉˇˋˍʺˊʽ˅ʹ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʽˌ ˋˉˇˎʵʷˌ ˈˋ˖˄ ʵʶ˄ 
ˍʶ˂ʶʽ˗˄ˇˎ˄ ʶ˃ˉˊˈʻʶˋ˃ʰ ˍʽˌ ˋˉˇˎʵʷˌ ˍˇˎˌΦ ʅʶ ˉˇ˂˂ʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʵʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰˌ 
ʶˉʷˁˍʰˋʹˌ ˍˇˎ ʵʽʰˋˍʺ˃ʰˍˇˌ ˒ˇʾˍʹˋʹˌ ˁʰˍˈˉʽ˄ ʰˁˊˈʰˋʹˌ ˋʶ ɳˉʽˍˊˇˉʷˌ ˉˇˎ ˇˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍˇ ʆɳʆΦ 

¶ ʃʰˊʷ˔ˇ˄ˍʰʽ ˎˉˇˍˊˇ˒ʾʶˌ ˋˍˇˎˌ ʱˊʽˋˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʺ ˋʶ ʶʽʵʽˁʷˌ ˁʰˍʹʴˇˊʾʶˌ ˒ˇʽˍʹˍ˗˄ όˉʷˊʰ˄ ˍ˖˄ 

ˎˉˇˍˊˇ˒ʽ˗˄ ̱ ˇˎ ɹɼʇύΤ 

ʃʰˊʷ˔ˇ˄ˍʰʽ ˎˉˇˍˊˇ˒ʾʶˌ ˃ʶ ˍʹ˄ ˃ˇˊ˒ʺ ˃ʶˊʽˁʺˌ ʺ ˉ˂ʺˊˇˎˌ ʰˉʰ˂˂ʰʴʺˌ ʰˉˈ ˍʰ ʵʾʵʰˁˍˊʰ 
όˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˄Φ ппурκнлмтύΣ ʰ˂˂ʱ ˁʰʽ ˎˉˇˍˊˇ˒ʾʶˌ ʰˊʽˋˍʶʾʰˌ ˋʶ ˈˋˇˎˌ ʰˉˇ˒ˇʾˍʹˋʰ˄ ˋˍˇ 
ʰ˄˗ˍʶˊˇ р҈ ˍˇˎ ʷˍˇˎˌ ʰˉˇ˒ˇʾˍʹˋʹˌ ˍˇˎˌΦ 

¶ ʇˉʱˊ˔ʶʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉˇ˂ʽˍʽˁʺ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʴʽʰ ˍʹ˄ ˇ˃ʰ˂ʺ ʷ˄ˍʰ˅ʹ ˍ˖˄ ˄ʶˇʶʽˋʶˊ˔ˈ˃ʶ˄˖˄ ˋˍˇ ʆ˃ʺ˃ʰ 

˒ˇʽˍʹˍ˗˄Τ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʶʾ˄ʰʽΤ  
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ʅˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌΣ ʴʾ˄ʶˍʰʽ ʹ ʶˁʵʺ˂˖ˋʹ ˍʹˌ ʹ˃ʷˊʰˌ ˎˉˇʵˇ˔ʺˌ όƛƴŘǳŎǘƛƻƴ Řŀȅύ 
ˍ˖˄ ˄ʶˇʶʽˋʶˊ˔ˈ˃ʶ˄˖˄ ˋˍˇ ʆ˃ʺ˃ʰ ˒ˇʽˍʹˍ˗˄Φ I ʶˁʵʺ˂˖ˋʹ ʰˎˍʺ ʵʾ˄ʶʽ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌ 
˄ʰ ʴ˄˖ˊʽˋˍˇˏ˄ ˃ʶˍʰ˅ˏ ˍˇˎˌΣ ˃ʶ ˍʰ ˃ʷ˂ʹ ɲɳʃ ˁʰʽ ɳɲɹʃ ˍˇˎ ʆɳʆΣ ˃ʶ ˍˇˎˌ ʰˁʰʵʹ˃ʰʿˁˇˏˌ ˎˉˇˍˊˈ˒ˇˎˌΣ 
ˁʰʽ ˃ʶ ˍˇˎˌ ʱ˂˂ˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌΦ ɳˉʾˋʹˌ ˇʽ ˄ʶˇʶʽˋʶˊ˔ˈ˃ʶ˄ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˅ˇʽˁʶʽ˗˄ˇ˄ˍʰʽ ˃ʶ ˍʽˌ 
ˎˉʹˊʶˋʾʶˌ ˍˇˎ ʆɳʆ ˁʰʽ ˍʽˌ ʶʴˁʰˍʰˋˍʱˋʶʽˌΦ ɱʾ˄ˇ˄ˍʰʽ ˃ʰʻʺ˃ʰˍʰ ˇ˃ˇʴʶ˄ˇˉˇʾʹˋʹˌ ˍʹ˄ ˉˊ˗ˍʹ 
ʶʲʵˇ˃ʱʵʰ ˍˇˎ ʶ˅ʱ˃ʹ˄ˇˎ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰΣ ʶ˄˗ ˇʽ ˒ˇʽˍʹˍʷˌ ˁʰʻˇʵʹʴˇˏ˄ˍʰʽ ˗ˋˍʶ 
˄ʰ ˁʱ˄ˇˎ˄ ώˉˊˇˋ˖ˉʽˁʺ ˃ʶ˂ʷˍʹ ˉˊʽ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ 

¶ ʃ˗ˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˇʽ ˒ˇʽˍʹˍʷˌ ˋˍʹ ʸ˖ʺ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌ ʴʶ˄ʽˁˈˍʶˊʰΤ 

ʁʽ ˒ˇʽˍʹˍʷˌ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʽˌ ʶˁʵʹ˂˗ˋʶʽˌ ˁʰʽ ˋʶ˃ʽ˄ʱˊʽʰ ˉˇˎ ʵʽˇˊʴʰ˄˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇ ʆɳʆΦ 

¶ ʃ˗ˌ ˎˉˇˋˍʹˊʾʸˇ˄ˍʰʽ ʶʽʵʽˁʱ ˇʽ ʰ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ ˉˇˎ ˃ʶˍʰˁʽ˄ˇˏ˄ˍʰʽ ˉˊˇˌ ˍˇ ʆ˃ʺ˃ʰΤ 

ʁʽ ŎƻǳǊǎŜ ƻŦŦƛŎŜǊǎ ˁʰʽ ǇǊƻƎǊŀƳƳŜ ƳŀƴŀƎŜǊǎ ʶ˅ˎˉʹˊʶˍˇˏ˄ ˍˇˎˌ ʰ˂˂ˇʵʰˉˇˏˌ ˒ˇʽˍʹˍʷˌ ˋʶ ˈ˂ʰ 
ˍʰ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁˏˉˍˇˎ˄ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ʆɳʆ ˁʰʽ ˃ʶ ˍʹ˄ ʷ˄ˍʰ˅ʺ ˍˇˎˌ ˋˍˇ ʆɳʆΦ 

уΦоΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍʽˌ ˎˉˇʵˇ˃ʷˌ ˉʱˋʹˌ ˒ˏˋʶ˖ˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍˇ ʆ˃ʺ˃ʰΤ 

¶ ɳˉʱˊˁʶʽʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˍ˖˄ ˍʶˁ˃ʹˊʾ˖˄ ˍʹˌ ʲʽʲ˂ʽˇʻʺˁʹˌΦ  

ɶ ˎˉˇʵˇ˃ʺ ˍʹˌ ɰʽʲ˂ʽˇʻʺˁʹˌ ˋʶ ˈˊˇˎˌ ˋˎ˂˂ˇʴʺˌ ʶʾ˄ʰʽ ˁʰ˂ʺ ˁʰʻ˗ˌ ˎˉʱˊ˔ʶʽ ˋˎ˄ʶ˄˄ˈʹˋʹ ˃ʶˍʰ˅ˏ 
ʵʽʵʰˋˁˈ˄ˍ˖˄ ˁʰʽ ʲʽʲ˂ʽˇʻʹˁˇ˄ˈ˃˖˄ ʴʽʰ ˍʹ˄ ˉˊˇ˃ʺʻʶʽʰ ˍ˖˄ ˍʶˁ˃ʹˊʾ˖˄ ˁʰʽ ʱ˂˂ˇˎ ˎ˂ʽˁˇˏ ˉˇˎ 
ʰˉʰʽˍʶʾˍʰʽ ʴʽʰ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʰ ˃ʶˍʰˉˍˎ˔ʽʰˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋˉˇˎʵ˗˄Φ ɰʷʲʰʽʰ 
ʲʶ˂ˍʽ˗ˋʶʽˌ ˉʱ˄ˍˇˍʶ ˃ˉˇˊˇˏ˄ ˄ʰ ʴʾ˄ˇˎ˄Σ ˉΦ˔Φ ʹ ʵʽʱʻʶˋʹ ˃ʶʴʰ˂ˏˍʶˊ˖˄ ˁˇ˄ʵˎ˂ʾ˖˄ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ 
ʲˇʹʻʺˋʶʽ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˉʶˊʽˋˋˈˍʶˊ˖˄ ˕ʹ˒ʽʰˁ˗˄ ˎˉʹˊʶˋʽ˗˄ ˁʰʻ˗ˌ ˉ˂ʷˇ˄ ˁˊʾ˄ˇ˄ˍʰʽ 
ʰˉʰˊʰʾˍʹˍʶˌ ˂ˈʴ˖ /h±L5-мфΦ ɳˉʾˋʹˌΣ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ʶʾ˄ʰʽ ˁʰʽ ʹ ˎ˂ʽˁˇˍʶ˔˄ʽˁʺ ˎˉˇʵˇ˃ʺ ˍʹˌ 
ɰʽʲ˂ʽˇʻʺˁʹˌΦ 

¶ ɳˉʱˊˁʶʽʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˁˇʽ˄ˈ˔ˊʹˋˍˇˎ ˍʶ˔˄ʽˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏΦ  

ʁ ˁˇʽ˄ˈ˔ˊʹˋˍˇˌ ˍʶ˔˄ʽˁˈˌ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ˁˊʾ˄ʶˍʰʽ ʶˉʰˊˁʺˌΦ 

¶ ɳˉʱˊˁʶʽʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˔˗ˊ˖˄ ˁ ʰʽ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˋˉˇˎʵʰˋˍʹˊʾ˖˄Φ  

ʇˉʱˊ˔ˇˎ˄ о ˋˉˇˎʵʰˋˍʺˊʽʰ ˍˇˎ ʃɮɼɳɲɹʃʅΣ ˔˖ˊʹˍʽˁˈˍʹˍʰˌ рл ʰˍˈ˃˖˄Φ ɲˏˇ ˋˉˇˎʵʰˋˍʺˊʽʰ 
ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ˄ ʲʽʲ˂ʽˇʻʺˁʹ ˁʰʽ ʷ˄ʰ ʲˊʾˋˁʶˍʰʽ ˋˍˇ ɼˍʾˊʽˇ ɮΦ ɶ ˉˇʽˈˍʹˍʰ ˁʰʽ ʶˉʱˊˁʶʽʰ ˁˊʾ˄ˇ˄ˍʰʽ 
ʽˁʰ˄ˇˉˇʽʹˍʽˁʷˌΦ 

¶ ɳˉʱˊˁʶʽʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ʴˊʰ˒ʶʾ˖˄ ʵʽʵʰˋˁˈ˄ˍ˖˄Φ 

ʇˉʱˊ˔ˇˎ˄ ʴˊʰ˒ʶʾʰ ʴʽʰ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌΣ ʰ˂˂ʱ ˁˊʾ˄ʶˍʰʽ ˖ˌ ˃ʹ ʶˉʰˊˁʺˌ ˇ ʵʽʰʻʷˋʽ˃ˇˌ ˔˗ˊˇˌ 
ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ʆɳʆΦ 

¶ ɳˉʱˊˁʶʽʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˔˗ˊ˖˄ ɱˊʰ˃˃ʰˍʶʾʰˌ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ʆˇ˃ʷ˖˄Φ 

ʁʽ ˔˗ˊˇʽ ˍʹˌ ɱˊʰ˃˃ʰˍʶʾʰˌ ʆ˃ʺ˃ʰˍˇˌ ˁˊʾ˄ˇ˄ˍʰʽ ʽˁʰ˄ˇˉˇʽʹˍʽˁˇʾΦ  

¶ ɳˉʱˊˁʶʽʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˔˗ˊ˖˄ ˋˎ˄ʶʵˊʽʱˋʶ˖˄Φ 

ʁʽ ˔˗ˊˇʽ ˋˎ˄ʶʵˊʽʱˋʶ˖˄ ʶʾ˄ʰʽ ʰʾʻˇˎˋʶˌ ˍˇˎ ʆɳʆ ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ ˉ˂ʺˊ˖ˌ ʶ˅ˇˉ˂ʽˋ˃ʷ˄ʶˌ ˋʶ 
ˇˉˍʽˁˇʰˁˇˎˋˍʽˁˈ ˎ˂ʽˁˈΦ 

¶ ɳˉʱˊˁʶʽʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ʱ˂˂˖˄ ˔˗ˊ˖˄ όʵʽʵʰˋˁʰ˂ʶʾʰΣ ˉʶʽˊʰ˃ʰˍʽˁʱ ˋ˔ˇ˂ʶʾʰΣ ˃ˇˎˋʶʾʰΣ ʰˊ˔ʶʾʰΣ 

ʰʴˊˇˁˍʺ˃ʰˍʰΣ ʶˁʻʶˋʽʰˁˇʾ ˔˗ˊˇʽ ˁ˂ˉύΦ 

ɶ ʶˉʱˊˁʶʽʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ʱ˂˂˖˄ ˔˗ˊ˖˄Σ ˈˉ˖ˌ ʵʽʵʰˋˁʰ˂ʶʾ˖˄ ˁˊʾ˄ʶˍʰʽ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺΦ 

¶ ɳˉʱˊˁʶʽʰ ˁʰʽ ˉˇʽˈˍʹˍʰ ˎˉˇʵˇ˃˗˄ ɮɾɳɮΦ 

ʇˉʱˊ˔ʶʽ ˃ʷˊʽ˃˄ʰ ʴʽʰ ˍʹ˄ ˉˊˈˋʲʰˋʹ ˋʶ ˈ˂ʶˌ ˍˇˎˌ ˔˗ˊˇˎˌ ˍˇˎ ʆɳʆ ˋʶ ɮɾɳɮΦ ʇˉʱˊ˔ˇˎ˄ ʶʽʵʽˁʷˌ 
ˊʱ˃ˉʶˌ ˁʰʽ ʰˋʰ˄ˋʷˊΦ 

¶ ʃ˗ˌ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ˉˊˈˋʲʰˋʹ ˍ˖˄ ˃ʶ˂˗˄ ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ ˋʶ ˎˉˇʵˇ˃ʷˌ ˁʰʽ ʶ˅ˇˉ˂ʽˋ˃ˈ ˍˇˎ 

ɹʵˊˏ˃ʰˍˇˌΤ  

ɶ ˉˊˈˋʲʰˋʹ ˍ˖˄ ˃ʶ˂˗˄ ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ ˋʶ ˎˉˇʵˇ˃ʷˌ ˁʰʽ ʶ˅ˇˉ˂ʽˋ˃ˈ ˍˇˎ 
ɹʵˊˏ˃ʰˍˇˌ ʶʾ˄ʰʽ ʰˉˊˈˋˁˇˉˍʹ ˋˍʽˌ ˗ˊʶˌ ˁʰʽ ˃ʷˊʶˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌΦ ʆʹ˄ ˍ˖ˊʽ˄ʺ ˉʶˊʾˇʵˇ 
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ˎˉʱˊ˔ˇˎ˄ ˇʽ ˉʶˊʽˇˊʽˋ˃ˇʾ ˂ˈʴ˖ ˍ˖˄ ˉʶˊʽˇˊʽˋˍʽˁ˗˄ ˃ʷˍˊ˖˄ ʴʽʰ ˍʹ˄ ˉʰ˄ʵʹ˃ʾʰΣ ˋˍʹ˄ ˉˊˈˋʲʰˋʹ ˋˍʽˌ  
ˎˉˇʵˇ˃ʷˌ ˁʰʽ ʶ˅ˇˉ˂ʽˋ˃ˈ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌΦ 

уΦпΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʰ˅ʽˇˉˇʾʹˋʹˌ ˄ʷ˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ʰˉˈ ˍʽˌ ʵʽʱ˒ˇˊʶˌ ˎˉʹˊʶˋʾʶˌ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌ όˉ˂ʹ˄ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎύΤ 

¶ ʃˇʽʶˌ ʰˉˈ ̱ ʽˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˎˉˇˋˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ʆʃɳΤ  

ʁʽ ʹ˂ʶˁˍˊˇ˄ʽˁʷˌ ˉ˂ʰˍ˒ˈˊ˃ʶˌ ȊƻƻƳΣ ǎƪȅǇŜ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ƻƴƭƛƴŜ ˋˎ˄ʰ˄ˍʺˋʶʽˌ 
ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆɳʆΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˃ʶ˂˗˄ ɲɳʃΣ ɳɲɹʃΣ ˁʰʻ˗ˌ ˁʰʽ ʰˁʰʵʹ˃ʰʿˁ˗˄ 
ˎˉˇˍˊˈ˒˖˄  ˁʰʽ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ʱ˂˂ˇˎˌ ˂ˈʴˇˎˌ ˈˉ˖ˌ ƳŜƴǘƻǊƛƴƎΦ 9ˉʾˋʹˌΣ ʹ ʴˊ˃˃ʰˍʶʾʰ ʶˉʽˁˇʽ˄˖˄ʶʾ 
˃ʷˋ˖ ŜƳŀƛƭΦ ɳˉʾˋʹˌΣ ˋˍˇ˄ ʽˋˍˈˍˇˉˇ ˍˇˎ ʆɳʆ  ʰ˄ʰˊˍ˗˄ˍʰʽ ˄ʷʰ ˁʰʽ ʰ˄ʰˁˇʽ˄˗ˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ 
ʰˁʰʵʹ˃ʰʿˁʺ ˁˇʽ˄ˈˍʹˍʰΦ 

¶ ʃˇʽʶˌ ʰˉˈ ʰˎˍʷˌ ˁʰʽ ˉˈˋˇ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʰˉˈ ˍʽˌ ʵʽˇʽˁʹˍʽˁʷˌ ˎˉʹˊʶˋʾʶˌΣ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ˍˇ 

ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ 

ʂ˂ʶˌ ˇʽ ˄ʷʶˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʰˉˈ ˍʽˌ ʵʽˇʽˁʹˍʽˁʷˌ ˎˉʹˊʶˋʾʶˌΣ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ 
ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ˉˊˇˋ˖ˉʽˁˈ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˎ˄ʶ˔˗ˌΦ 

¶ ʃˈˋʰ ˃ʷ˂ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʵʽʰʻʷˍˇˎ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˋˍˇ ʵʽʰʵʾˁˍˎˇΤ  

ʂ˂ʰ ˍʰ ˃ʷ˂ʹ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʵʽʰʻʷˍˇˎ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˋˍˇ 
ʵʽʰʵʾˁˍˎˇΣ ˋˍˇ˄ ʽˋˍˈˍˇˉˇ ˍˇˎ ʆɳʆΦ 

¶ ʃˈˋˇ ˋˎ˔˄ʱ ʰ˄ʰ˄ʶ˗˄ʶˍʰʽ ˇ ʽˋˍˈˍˇˉˇˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˍˇ ʵʽʰʵʾˁˍˎˇΤ 

ʁ ʽˋˍˈˍˇˉˇˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ʰ˄ʰ˄ʶ˗˄ʶˍʰʽ ˋˎ˔˄ʱ ʴʽʰ ˉˇʽˁʾ˂ˇˎˌ ˂ˈʴˇˎˌΣ ˈˉ˖ˌ 
ʰ˄ʰˁˇʽ˄˗ˋʶʽˌΣ ˄ʷʰΣ ʶ˄ʹ˃ʶˊ˗ˋʶʽˌ ˃ʰʻʹ˃ʱˍ˖˄Σ ʵʽʰ˒ʺ˃ʽˋʹ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ 
ʅˉˇˎʵ˗˄Φ  

уΦрΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʵʽʰ˒ʱ˄ʶʽʰˌ ˁʰʽ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˋˍʹ ˔ˊʺˋʹ ˎˉˇʵˇ˃˗˄ ˁʰʽ 
ʶ˅ˇˉ˂ʽˋ˃ˇˏΤ 

¶ ɱʾ˄ʶˍʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ˔ˊʺˋʹ ˍ˖˄ ʵʽʰʻʷˋʽ˃˖˄ ˎˉˇʵˇ˃˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽΤ 

hʽ ʵʽʰʻʷˋʽ˃ʶˌ ˎˉˇʵˇ˃ʷˌ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌΦ ʃʰˊˈ˂ʰ ʰˎˍʱ ˁʰ˂ˏˉˍˇˎ˄ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʰˉʰʽˍʺˋʶ˖˄ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Φ ʇˉʱˊ˔ʶʽ ʵʽʰ˒ʱ˄ʶʽʰΣ ˁʰʻ˗ˌ ʹ ˔ˊʺˋʹ ˍ˖˄ ʰʽʻˇˎˋ˗˄ ʶʾ˄ʰʽ ʰ˄ʰˊˍʹ˃ʷ˄ʹ 
ʷʴˁʰʽˊʰ ˋˍˇ˄ ʽˋˍˈˍˇˉˇ ˍˇˎ ʆɳʆ όƘǘǘǇǎΥκκǿǿǿΦƛƘǳΦŜŘǳΦƎǊκǎŎƘŜŘǳƭŜκƛƴŘŜȄΦǇƘǇΚǾƛŜǿҐŘay). 

¶ ɱʾ˄ʶˍʰʽ ˇˊʻˇ˂ˇʴʽˁʺ ˔ˊʺˋʹ ˍˇˎ ʵʽʰʻʷˋʽ˃ˇˎ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ ʃ˗ˌ ʵʽʰˋ˒ʰ˂ʾʸʶˍʰʽΤ 

hʽ ʰʾʻˇˎˋʶˌ ˁʰʽ ˍʰ ʶˊʴʰˋˍʺˊʽʰ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶʾ˄ʰʽ ˉ˂ʺˊ˖ˌ ʶ˅ˇˉ˂ʽˋ˃ʷ˄ʰ ˋʶ ˇˉˍʽˁˇʰˁˇˎˋˍʽˁˈ 
ˎ˂ʽˁˈΣ ˁʰʽ ʵʽʰʻʷˍˇˎ˄ ɶκʇ ʴʽʰ ˍʹ˄ ˔ˊʺˋʹ ˍ˖˄ ʵʽʵʰˋˁˈ˄ˍ˖˄Φ 

уΦсΦ ʃ˗ˌ ˁˊʾ˄ʶˍʶ ˍˇ˄ ʲʰʻ˃ˈ ʵʽʰ˒ʱ˄ʶʽʰˌ ˁʰʽ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˋˍʹ ʵʽʰ˔ʶʾˊʽˋʹ 
ˇʽˁˇ˄ˇ˃ʽˁ˗˄ ˉˈˊ˖˄Τ 

¶ ʃˊˇʲ˂ʷˉʶˍʰʽ ʵʽʰʵʽˁʰˋʾʰ ˋˏ˄ˍʰ˅ʹˌ ˁʰʽ ʶˁˍʷ˂ʶˋʹˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΤ ʃˈˋˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ʶ˒ʰˊ˃ˈʸʶˍʰʽΤ 

ʇˉʱˊ˔ʶʽ ʵʽʰʵʽˁʰˋʾʰ ˋˏ˄ˍʰ˅ʹˌ ˁʰʽ ʶˁˍʷ˂ʶˋʹˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʹ ˇˉˇʾʰ 
ʶ˒ʰˊ˃ˈʸʶˍʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ˁʰʽ ˋˎˋˍʹ˃ʰˍʽˁʱΦ ʅʶ ˈ˂ʰ ˍʰ ˋˍʱʵʽʰ ʶ˄ʹ˃ʶˊ˗˄ʶˍʰʽ ʹ ʃɱʅΦ ɶ ʃɱʅ 
ʶʴˁˊʾ˄ʶʽ ˍˇˎˌ ʶˍʺˋʽˇˎˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˇˏˌ ˍˇˎ ʆɳʆΦ 

¶ ʃˊˇʲ˂ʷˉʶˍʰʽ ɻ ʽʰʵʽˁʰˋʾʰ ˁʰˍʰ˄ˇ˃ʺˌ ˉˈˊ˖˄Τ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ʶ˒ʰˊ˃ˈʸʶˍʰʽΤ 

ɶ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ˉˈˊ˖˄ ʴʾ˄ʶˍʰʽ ˇˊʻˇ˂ˇʴʽˋˍʽˁʱ ˃ʶ ʲʱˋʹ ˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶʵʾʰ ˁʰʽ ˍʽˌ 
ˍˊʷ˔ˇˎˋʶˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ʆɳʆΦ 

¶ ʃˊˇʲ˂ʷˉʶˍʰʽ ɻ ʽʰʵʽˁʰˋʾʰ ʰˉˇ˂ˇʴʽˋ˃ˇˏΤ ʃˈˋˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ʶ˒ʰˊ˃ˈʸʶˍʰʽΤ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰˉˇ˂ˇʴʽˋ˃ˇˏ ʴʾ˄ʶˍʰʽ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹΣ ˃ʶ ˋˎʸʺˍʹˋʹ ˋˍʹ˄ ʃɱʅ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʰ 
ɾʶˍʰˉˍˎ˔ʽʰˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ʅˉˇˎʵ˗˄Φ ɳˉʾˋʹˌ ˋˍʹ˄ ʃɱʅ ʴʾ˄ʶˍʰʽ ʹ ˋˎʸʺˍʹˋʹ ˁʰʽ ˇ ʰˉˇ˂ˇʴʽˋ˃ˈˌ 
ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍʹˌ ʷˁʻʶˋʹˌ ʶˋ˖ˍʶˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʆ˃ʺ˃ʰˍˇˌΦ 
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9. ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʅˍʹ˄ ɳ˄ˈˍʹˍʰ ʰˎˍʺ ˍˇ ʆ˃ʺ˃ʰ ˁʰ˂ʶʾˍʰʽ ˄ʰ ʶ˄ˍˇˉʾˋʶʽ ˍʰ ˁˎˊʽˈˍʶˊʰ ʻʶˍʽˁʱ ˁʰʽ ʰˊ˄ʹˍʽˁʱ ˍˇˎ ˋʹ˃ʶʾʰΣ ˈˉ˖ˌ ʰˎˍʱ 
ˋˎ˄ʱʴˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ʶ˄ˈˍʹˍʶˌ ˁʰʽ ˄ʰ ʰ˄ʰʴ˄˖ˊʾˋʶʽ ʶˎˁʰʽˊʾʶˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʻʶˍʽˁ˗˄ ˍˇˎ 
ˋʹ˃ʶʾ˖˄ ˁʰʽ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇˎˌ ˁʽ˄ʵˏ˄ˇˎˌ ˉˇˎ ˉˊˇˁˏˉˎ˄ ʰˉˈ ˍʰ h ˊ˄ʹˍʽˁʱ ˍˇˎ ˋʹ˃ʶʾʰ 

9.1.  ʃˇʽʰΣ ˁʰˍʱ ˍʹ˄ ʴ˄˗˃ʹ ˋʰˌΣ ʶʾ˄ʰʽ ˍʰ ˁˎˊʽˈˍʶˊʰ ʻʶˍʽˁʱ ˁʰʽ ʰˊ˄ʹˍʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΣ 
ˈˉ˖ˌ ʰˎˍʱ ˉˊˇˁˏˉˍˇˎ˄ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ɴˁʻʶˋʹ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ; 

ʂˉ˖ˌ ʵʽʰ˒ʰʾ˄ʶˍʰʽ ʰˉˈ ˍʽˌ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ʶ˄ˈˍʹˍʶˌΣ ˍʰ ʻʶˍʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ˍʰ 
ʶ˅ʺˌΥ 

¶ ʆˇ ˉʰˊʰʴˈ˃ʶ˄ˇ ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇ ʵʽʰˁˊʾ˄ʶˍʰʽ ʴʽʰ ˍʰ ˉˇʽˇˍʽˁʱ ˁʰʽ ˉˇˋˇˍʽˁʱ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎΣ ˁʽ˄ˇˏ˃ʶ˄ˇ ʶ˄ˍˈˌ ˍˇˎ ʵʽʶʻ˄ˇˏˌΣ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁˇˏ ̄ ʶˊʽʲʱ˂˂ˇ˄ˍˇˌΦ 

¶ ɶ ʰ˄ʱˉˍˎ˅ʹ ˋˎ˄ʶˊʴʰˋʽ˗˄ ˁʰʽ ˉˊˇˋʷ˂ˁˎˋʹ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌΦ 

¶ ɶ ˔ˊʺˋʹ ˋˏʴ˔ˊˇ˄˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ʴʽʰ ˍʹ˄ ʵʽʶ˅ʰʴ˖ʴʺ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ˍʹˌ ʷˊʶˎ˄ʰˌΦ 

¶ ʁ ˋˏʴ˔ˊˇ˄ˇˌ ˔ʰˊʰˁˍʺˊʰˌ ˁʰʽ ʹ ˁʰ˂ʺ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ʃɾʅΦ 

¶ ɶ ˔ˊʺˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ʴʽʰ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰΦ 

¶ ʁʽ ˎˉˇˍˊˇ˒ʾʶˌ ʰˊʽˋˍʶʾʰˌ ˁʰʽ ʹ ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ʵʽʵʰˁˍˇˊʽˁ˗˄ ˒ˇʽˍʹˍ˗˄ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ 
ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄ʰ ˋˎ˄ʷʵˊʽʰΦ 

ʅˍʰ ʰˊ˄ʹˍʽˁʱΣ ˁʰ˄ʶʾˌ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʰˍʹˊʺˋʶʽ ˍʰ ʰˁˈ˂ˇˎʻʰΥ 

¶ ɶ ʷ˂˂ʶʽ˕ʹ ˁˍʹˊʽʰˁ˗˄ ˎˉˇʵˇ˃˗˄Φ 

¶ ɶ ˎˉˇˋˍʶ˂ʷ˔˖ˋʹ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍˇ ʵʽˇʽˁʹˍʽˁˈΣ ˍʶ˔˄ʽˁˈ ʵʽʵʰˁˍʽˁˈ ˁʰʽ ʶˊʶˎ˄ʹˍʽˁˇ 
ˉˊˇˋ˖ˉʽˁˈΦ ɶ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎ ˉˊˇˋ˖ˉʽˁˇˏ ɱˊʰ˃˃ʰˍʶʽʰˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ʶʾ˄ʰʽ 
ˋˎ˃ʲʰˋʽˇˏ˔ˇʽΦ 

¶ ɶ ʰʲʶʲʰʽˈˍʹˍʰ ʴʽʰ ˍˇ ˃ʷ˂˂ˇ˄ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍˇˎˌ ˍˇˎˌ ˋˎ˃ʲʰˋʽˇˏ˔ˇˎˌ ʶˊʴʰʸˈ˃ʶ˄ˇˎˌΦ 

¶ ɶ ˎˋˍʷˊʹˋʹ ˋˍʹ˄ ˉˊˇˋʷ˂ˁˎˋʹ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄Φ 

¶ ɶ ʷ˂˂ʶʽ˕ʹ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄Φ 

¶ ɶ ʁˉʰˊˁʺˌ ɻ ʽʱ˔ˎˋʹ ˁʰʽ ˉˊˇʲˇ˂ʺ ˍʹˌ ˉˊˇˋ˒ˇˊʱˌ ˁʰʽ ˍʹˌ ˉʰˊˇˎˋʾʰˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋˍʹ˄ 
ˉˈ˂ʹ ˁʰʽ ˍʹ˄ ˉʶˊʽ˒ʷˊʶʽʰΦ 

¶ ɶ ˃ʽˁˊʺ ̀ ˔ʶˍʽˁʱ ˁ ʽ˄ʹˍʽˁˈˍʹˍʰ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃΣ ˇ˒ʶʽ˂ˈ˃ʶ˄ʹ ˋˍʹ˄ ˎˉˇˋˍʶ˂ʷ˔˖ˋʹΦ 

9.2. ɲʽʰˁˊʾ˄ʶˍʶ ʶˎˁʰʽˊʾʶˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʻʶˍʽˁ˗˄ ˋʹ˃ʶʾ˖˄ ˁʰʽ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇˎˌ  ˁʽ˄ʵˏ˄ˇˎˌ ʰˉˈ 
ˍʰ ʰˊ˄ʹˍʽˁʱ ˋʹ˃ʶʾʰΤ 

ɳʾ˄ʰʽ ʵˎ˄ʰˍˈ˄ ˄ʰ ʵʽʰˁˊʾ˄ʶʽ ˁʰ˄ʶʾˌ ˍʽˌ ʰˁˈ˂ˇˎʻʶˌ ʶˎˁʰʽˊʾʶˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʻʶˍʽˁ˗˄ ˋʹ˃ʶʾ˖˄ 
ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΥ 

¶ ɶ ˋʹ˃ʰ˄ˍʽˁʺ ʶˊʶˎ˄ʹˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ʹ ʻʶˋ˃ˇʻʷˍʹˋʹ ˄ʷ˖˄ 
ʶˊʴʰˋˍʹˊʾ˖˄ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʰ˅ʽˇˉˇʽʹʻʶʾ ʴʽʰ ˍʹ˄ ˉˊˇˋʷ˂ˁˎˋʹ ˄ʷ˖˄ ʶˊʶˎ˄ʹˍ˗˄ ˁʰʽ 
ˎˉˇ˕ʹ˒ʾ˖˄ ʵʽʵʰˁˍˈˊ˖˄Φ  

¶ ɶ ˁʰ˂ˏˍʶˊʹ ˉˊˇʲˇ˂ʺ ˍʹˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ̩ʁ ˅ʷ˂ʽ˅ʹˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˁʰʽ ˍˇˎ ˋˏʴ˔ˊˇ˄ˇˎ 
ˁʰʽ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁˇˏ ˔ʰˊʰˁˍʺˊʰ ˍ˖˄ ʃɾʅ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ˉˊˇˋʶ˂ˁˏˋʶʽ ˁʰ˂ˏˍʶˊʹˌ 
ˉˇʽˈˍʹˍʰˌ ˒ˇʽˍʹˍʷˌΦ 

¶ ɶ ˔ˊʺˋʹ ˍʹˌ ʰʴʴ˂ʽˁʺˌ ʴ˂˗ˋˋʰˌ ˖ˌ ˃ʷˋˇ ˉˊˇˋʷ˂ˁˎˋʹˌ ʰ˂˂ˇʵʰˉ˗˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ 
ʶˊʶˎ˄ʹˍ˗˄Φ 

ʅˍˇˎˌ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇˎ̩  ˁʽ˄ʵˏ˄ˇˎˌ ˉˇˎ ˃ˉˇˊʶʽ ˄ ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋʶʽ ˋˍˇ ˃ʷ˂˂ˇ˄ ˍˇ ʆ˃ʺ˃ʰ  

¶ ɮʵˎ˄ʰ˃ʾʰ ˉʶˊʰʽˍʷˊ˖ ʲʶ˂ˍʾ˖ˋʹˌ ˍˇˎ ʶˉʽˉʷʵˇˎ ˋˉˇˎʵ˗˄ ˁʰʽ ˍʹˌ ˉʰˊʰʴˈ˃ʶ˄ʹˌ ʷˊʶˎ˄ʰˌΣ 
˂ˈʴ˖ ˎˉˇˋˍʶ˂ʷ˔˖ˋʹˌ ̀ ʶ ʵʽʵʰˁˍʽˁˈΣ ˍʶ˔˄ʽˁˈ ˁʰʽ ʵʽˇʽˁʹˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ˁʰʽ ʶ˂˂ʶʾ˕ʶ˖˄ 
ˎˉˇʵˇ˃˗˄ όˁˍʹˊʽʰˁʷˌ ʶʴˁʰˍʰˋˍʱˋʶʽˌΣ ʰ˄ʰ˄ʷ˖ˋʹκʶ˃ˉ˂ˇˎˍʽˋ˃ˈˌ ʶ˅ˇˉ˂ʽˋ˃ˇˏύΦ 

¶ ɮˉˊˈʲ˂ʶˉˍʶˌ ˃ʶˍʰʲˇ˂ʷˌ ˋˍˇ ˇʽˁˇ˄ˇ˃ʽˁˈ ˁʰʽ ʻʶˋ˃ʽˁˈ ˉ˂ʰʾˋʽˇ ˂ʶʽˍˇˎˊʴʾʰˌΦ 
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млΦ ʅ˔ʷʵʽʰ ʲʶ˂ˍʾ˖ˋʹˌ 

ʅˍʹ˄ ɳ˄ˈˍʹˍʰ ʰˎˍʺ ˍˇ ʆ˃ʺ˃ʰ ˁʰ˂ʶʾˍʰʽ ˄ʰ ˁʰˍʰˊˍʾˋʶʽ ˋ˔ʷʵʽˇ ʵˊʱˋʹˌ ʴʽʰ ˍʹ˄ ʱˊˋʹ ˍ˖˄ ʰˊ˄ʹˍʽˁ˗˄ ˋʹ˃ʶʾ˖˄ ˁʰʽ 
ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ʻʶˍʽˁ˗˄ ˍˇˎΣ ˁʰʻˇˊʾʸˇ˄ˍʰˌ  ˉˊˇˍʶˊʰʽˈˍʹˍʶˌ ˃ʶ ʲʱˋʹ ˍʽˌ ʵˎ˄ʰˍˈˍʹˍʷˌ ˍˇˎΦ  

млΦмΦ ʃʶˊʽʴˊʱ˕ˍʶ ˍˇ ʲˊʰ˔ˎˉˊˈʻʶˋ˃ˇ ˋ˔ʷʵʽˇ ʵˊʱˋʹˌ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰ ʴʽʰ ˍʹ˄ ʱˊˋʹ ˍ˖˄ ʰˊ˄ʹˍʽˁ˗˄ 
ˁʰʽ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ʻʶˍʽˁ˗˄ ˋʹ˃ʶʾ˖˄Φ  

ʆˇ ʲˊʰ˔ˎˉˊˈʻʶˋ˃ˇ ˋ˔ʷʵʽˇ ʵˊʱˋʹˌ ʷ˔ʶʽ ˖ˌ ʰˁˇ˂ˇˏʻ˖ˌΥ 

¶ ɼʰˍʱˋˍˊ˖ˋʹ ˁʰʽ ʶ˒ʰˊ˃ˇʴʺ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ˇˎ ʅˍˊʰˍʹʴʽˁˇˏ ʅ˔ʶʵʾˇˎ ɮ˄ʱˉˍˎ˅ʹˌ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌΦ 

¶ ɼʰ˂ˏˍʶˊˇˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ˎ˂ˇˉˇʾʹˋʹ ˍʹˌ ˉˊˇʲˇ˂ʺˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌΦ 

¶ ɰʶ˂ˍʾ˖ˋʹ ˍ˖˄ ʃɾʅΦ ʍˌ ˉˊ˗ˍˇ ʲʺ˃ʰΣ ˎ˂ˇˉˇʽʺʻʹˁʶ ʹ ʰˉ˂ˇˉˇʾʹˋʹ ˍ˖˄ ˁʰ˄ˇ˄ʽˋ˃˗˄ 
ˋˉˇˎʵ˗˄ ˍˇˎˌΦ 

¶ ʃʶˊʰʽˍʷˊ˖ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ˉˊˇˋʷ˂ˁˎˋʹ ̩ɦ ˊʽˋˍʹˌ ̄ ˇʽˈˍʹˍʰˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˁʰʽ 
ʵʽʵʰˁˍˇˊʽˁ˗˄ ˒ ˇʽˍʹˍ˗˄. 

¶ ɸʶˋ˃ˇʻʷˍʹˋʹ ˄ʷ˖˄ ʶˊʴʰˋˍʹˊʾ˖˄Φ 

10.2. ʃʶˊʽʴˊʱ˕ˍʶ ˍˇ ˃ʶˋˇˉˊˈʻʶˋ˃ˇ ˋ˔ʷʵʽˇ ʵˊʱˋʹˌ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰ ʴʽʰ ˍʹ˄ ʱˊˋʹ ˍ˖˄ ʰˊ˄ʹˍʽˁ˗˄ 
ˁʰʽ ˍʹ˄ ʁ ˄ʾˋ˔ˎˋʹ ˍ˖˄ ʻʶˍʽˁ˗˄ ˋʹ˃ʶʾ˖˄Φ  

ʆˇ ˃ʶˋˇˉˊˈʻʶˋ˃ˇ ˋ˔ʷʵʽˇ ʵˊʱˋʹˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʷ˔ʶʽ ˖ˌ ʰˁˇ˂ˇˏʻ˖ˌΥ 

¶ ɲʽʰˍʺˊʹˋʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ˎˉˇʵˇ˃˗˄Φ 

¶ ɰʶ˂ˍʾ˖ˋʹ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹ ˁˍʹˊʽʰˁ˗˄ ʶʴˁʰˍʰˋˍʱˋʶ˖˄Φ 

¶ ʃˊˇˋʷ˂ˁˎˋʹ ˄ʷ˖˄ ˁʰʽ ˍʰ˂ʰ˄ˍˇˏ˔˖˄ ʶˊʶˎ˄ʹˍ˗˄. 
¶ ɮ˄ʱˉˍˎ˅ʹ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ̄ ˊˇˉˍˎ˔ʽʰˁ˗˄ ˋˉˇˎʵ˗˄Σ ˈˍʰ˄ ʹ ˋˍʶ˂ʷ˔˖ˋʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ 
ʹ ʰˊ˖ʴʺ ˍʹˌ ʃˇ˂ʽˍʶʾʰˌ ˍˇ ˁʰˍʰˋˍʺˋʶʽ ˎ˂ˇˉˇʽʺˋʽ˃ˇ. 

млΦоΦ ɲʽʰˍˎˉ˗ˋˍʶ ˉˊˇˍʱˋʶʽˌ ˉˊˇˌ ʵˊʱˋʹ ʰˉˈ ˍʹ ɲʽˇʾˁʹˋʹ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌΦ 

ʆˇ ɺʵˊˎ˃ʰ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˒ˊˇ˄ˍʾˋʶʽ ʴʽʰ ˍʹ˄ ʱ˃ʶˋʹ ʶ˄ʾˋ˔ˎˋʹ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˋʶ ʵʽˇʽˁʹˍʽˁˈ ˁʰʽ 
ʶˊʶˎ˄ʹˍʽˁˇ ˁʰʽ ʵʽʵʰˁˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈΣ ˈˉ˖ˌ ˁʰʽ ˄ʰ ˃ʶˊʽ˃˄ʺˋʶʽ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˁˍʹˊʽʰˁ˗˄ 
ʶʴˁʰˍʰˋˍʱˋʶ˖˄ ˁʰʽ ˎˉˇʵˇ˃˗˄ ʷˊʶˎ˄ʰˌ ˁʰʽ ʵʽʵʰˋˁʰ˂ʾʰˌΦ 
млΦпΦ ɲʽʰˍˎˉ˗ˋˍʶ ˉˊˇˍʱˋʶʽˌ ˉˊˇˌ ʵˊʱˋʹ ʰˉˈ ˍʹ˄ ʃˇ˂ʽˍʶʾʰΦ 

ʁʽ ˉˊˇˍʱˋʶʽˌ ˉˊˇˌ ˍʹ˄ ʃˇ˂ʽˍʶʾʰ ˃ʱ˂˂ˇ˄ ˇ˃ˇʽʱʸˇˎ˄ ˃ʶ ʰˎˍʷˌ ˁʰʽ ˍ˖˄ ˎˉˇ˂ˇʾˉ˖˄ ʆ˃ʹ˃ʱˍ˖˄Σ 
˂ˈʴ˖ ˁʰʽ ˍˇˎ ʽʵʽʰʾˍʶˊˇˎ ˇʽˁˇ˄ˇ˃ʽˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʵʶˁʰʶˍʾʰΦ ɴˍˋʽΣ 
ʰˉʰʽˍˇˏ˄ˍʰʽ ʵˊʱˋʶʽˌ ˈˉ˖ˌΥ 

¶ ɮˏ˅ʹˋʹ ˍʹˌ ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹˌ ˁʰʽ ˍ˖˄ ˁˇ˄ʵˎ˂ʾ˖˄Σ ˃ʶ ʶˉʷ˄ʵˎˋʹ ˋˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˁʰʽ  
ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˎˉˇʵˇ˃˗˄Σ ˍʹˌ ʷˊʶˎ˄ʰˌ ˁʰʽ ˍʹˌ ˋˍʶ˂ʷ˔˖ˋʹˌ ʶ˄ˈˌ ʆ˃ʺ˃ʰˍˇˌΦ 

¶ ɱˊʹʴˇˊˈˍʶˊˇʽ ˔ˊˈ˄ˇʽ ˋˍˇ˄ ʵʽˇˊʽˋ˃ˈ ʶˁ˂ʶʴ˃ʷ˄˖˄ ˃ʶ˂˗˄ ɲɳʃΣ ɳɲɹʃΣ ɳʆɳʃΣ ɳɳʃΦ 

¶ ʃʶˊʽˋˋˈˍʶˊʶˌ ˁʰʽ ˍʰ˔ˏˍʶˊʶˌ ˉˊˇˁʹˊˏ˅ʶʽˌ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄  

¶ ʁʽ ˔ʰ˃ʹ˂ʷˌ ʰˉˇ˂ʰʲʷˌ ʴʽʰ ˍˇ ˉˊˇˋ˖ˉʽˁ˗˄ ˍ˖˄ ʃʰ˄ʶˉʽˋˍʹ˃ʾ˖˄ ˁʰʽ ʹ ˎˉˇ˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ 
ʶ˃ˉˇʵʾʸˇˎ˄ ˍʹ˄ ˉˊˇˋʷ˂ˁˎˋʹ ˄ʷ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˁʰʽ ʶˊʶˎ˄ʹˍ˗˄Φ  

¶ ʃʶˊʰʽˍʷˊ˖ ʶ˄ʾˋ˔ˎˋʹ ˍˇˎ ʰˎˍˇʵʽˇʾˁʹˍˇˎ ˁʰʽ ˃ʶʾ˖ˋʹ ˍʹˌ  ʴˊʰ˒ʶʽˇˁˊʰˍʾʰˌ ˉˇˎ ʵʽʷˉʶʽ ˍʹ˄ 
ˁʰʻʹ˃ʶˊʽ˄ʺ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ʃʰ˄ʶˉʽˋˍʹ˃ʾ˖˄ 
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11Φ ʃʾ˄ʰˁʶˌ 
 
ʁʽ ˉʾ˄ʰˁʶˌ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˋʶ ˇˊʽʸˈ˄ˍʽʰ ʵʽʱˍʰ˅ʹ ˋʶ˂ʾʵʰˌΦ 
 
 

όʆˇ ˎˉˈ˂ˇʽˉˇ ˍʹˌ ˋʶ˂ʾʵʰˌ ʶʾ˄ʰʽ ʶˋˁʶ˃˃ʷ˄ʰ ˁʶ˄ˈύ 
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ɳʃɹʆʁɾɶ ʅʆʁɹʋɳɹʍɿ  
ʆʁʇ ɮʀɹʁɽʁɱʁʇɾɳɿʁʇ ʆɾɶɾɮʆʁʅ 

 
 

ɹɲʄʇɾɮΥ ɲɹɳɸɿɳʅ ʃɮɿɳʃɹʅʆɶɾɹʁ ʆɶʅ ɳɽɽɮɲʁʅ 

ʆɾɶɾɮ Υ ɳʃɹʅʆɶɾɶʅ ɼɮɹ ʆɳʋɿʁɽʁɱɹɮʅ 

ɮˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ ˁʰˍʶˎʻˏ˄ˋʶ˖˄Υ л 

ɮˊʽʻ˃ˈˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄Υ м1 

ʅ˔ʶˍʽˁˈˌ 
ˉʾ˄ʰˁʰˌ 

ɮˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ ʆˊʷ˔ˇ˄ 
ʷˍˇˌ όʆύϝ 

2021-
2022 

ʆ-1 
2020-
2021 

ʆ-2 
2019 -
2020 

ʆ-3 
2018 -
2019 

ʆ-4 
2017-
2018 

ʆ-5 
2016-
2017 

# 1 
ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
˃ʶ˂˗˄ ɲɳʃ 

7 7 7 4 4 4 

# 1 ɽˇʽˉˈ ˉˊˇˋ˖ˉʽˁˈ 53 46 70 74 76 90 

# 2 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ˉˊˇˉˍˎ˔ʽʰˁ˗˄ 
˒ˇʽˍʹˍ˗˄ ˋʶ 
ˁʰ˄ˇ˄ʽˁʱ ʷˍʹ 
˒ˇʾˍʹˋʹˌ ό˄ ʋ нύ 

ς ς ς ς ς ς 

# 3 

ʃˊˇˋ˒ʶˊˈ˃ʶ˄ʶˌ 
ʰˉˈ ˍˇ ʆ˃ʺ˃ʰ 
ʻʷˋʶʽˌ  ˋˍʽˌ 
ˉʰ˄ʶ˂˂ʰʵʽˁʷˌ 

ς ς ς ς ς ς 

# 3 
ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
˄ʶˇʶʽˋʶˊ˔ˇ˃ʷ˄˖˄ 
˒ˇʽˍʹˍ˗˄  

ς ς ς ς ς ς 

# 7 ɮˊʽʻ˃ˈˌ ʰˉˇ˒ˇʾˍ˖˄ 42 116 120 120 98 99 

# 6 
ɾΦʁΦ ʲʰʻ˃ˇˏ 
ˉˍˎ˔ʾˇˎ 

8,4 8,32 7,99 7,89 7,92 8 

# 4 
ʃˊˇˋ˒ʶˊˈ˃ʶ˄ʶˌ 
ʰˉˈ ˍˇ ʆ˃ʺ˃ʰ 
ɸʷˋʶʽˌ ʃɾʅ 

1320 1320 1280 1280 1110 940 

# 4 
ɮˊʽʻ˃ˈˌ ʰʽˍʺˋʶ˖˄  
ʴʽʰ ʃɾʅ 

223 230 272 219 257 202 

# 12.1 
ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
˃ʰʻʹ˃ʱˍ˖˄ ʴʽʰ ˍʹ˄ 
ʰˉˈˁˍʹˋʹ ˉˍˎ˔ʾˇˎ 

ς - ς ς ς ς 

# 12.1 
ʅˏ˄ˇ˂ˇ 
ˎˉˇ˔ˊʶ˖ˍʽˁ˗˄ 
˃ʰʻʹ˃ʱˍ˖˄ όʇύ 

ς ς ς ς ς ς 

# 12.1 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
˃ʰʻʹ˃ʱˍ˖˄ 
ʶˉʽ˂ˇʴʺˌ 

ς ς ς ς ς ς 
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# 15 
ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ɲɳʃ 

85 93 76 71 60 67 

# 16 
ɮ˄ʰʴ˄˗ˊʽˋʹ 
ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ 
όˋˏ˄ˇ˂ˇύ 

1778 2353 2014 1672 1490 1307 

# 17 
ɲʽʶʻ˄ʶʾˌ 
ˋˎ˃˃ʶˍˇ˔ʷˌ 

132 128 133 127 134 124 

 
*  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 
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ʃʾ˄ʰˁʰˌ мΦ   ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
  ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 
ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 5 

2016-2017 

  ɮ ɸ ɮ ɸ ɮ ɸ ɮ ɸ ɮ ɸ ɮ ɸ 

ɼʰʻʹʴʹˍʷˌ ʅˏ˄ˇ˂ˇ 1 0 2 0 2 0 0 0 0 0 0 0 

 ɮˉˈ ʶ˅ʷ˂ʽ˅ʹ 0 0 0 0 2 0 0 0 0 0 0 0 

 ɿʷʶˌ ˉˊˇˋ˂ʺ˕ʶʽˌ 0 0 0 0 0 0 0 0 0 0 0 0 

 ʅˎ˄ˍʰ˅ʽˇʵˇˍʺˋʶʽˌ 0 0 0 0 0 0 0 0 0 0 0 0 

 ʃʰˊʰʽˍʺˋʶʽˌ 0 0 0 0 0 0 0 0 0 0 0 0 

ɮ˄ʰˉ˂ʹˊ˖ˍʷˌ ɼʰʻʹʴʹˍʷˌ ʅˏ˄ˇ˂ˇ 2 2 1 2 1 2 0 0 0 0 0 0 

 ɮˉˈ ʶ˅ʷ˂ʽ˅ʹ 0 0 0 0 1 2 0 0 0 0 0 0 

 ɿʷʶˌ ˉˊˇˋ˂ʺ˕ʶʽˌ 0 0 0 0 0 0 0 0 0 0 0 0 

 ʅˎ˄ˍʰ˅ʽˇʵˇˍʺˋʶʽˌ 0 0 0 0 0 0 0 0 0 0 0 0 

 ʃʰˊʰʽˍʺˋʶʽˌ 0 0 0 0 0 0 0 0 0 0 0 0 

ɳˉʾˁˇˎˊˇʽ ɼʰʻʹʴʹˍʷˌ ʅˏ˄ˇ˂ˇ 2 0 1 0 2 0 3 1 2 2 2 2 

 ɮˉˈ ʶ˅ʷ˂ʽ˅ʹ 0 0 0 0 2 0 2 2 2 2 1 2 

 ɿʷʶˌ ˉˊˇˋ˂ʺ˕ʶʽˌ 1 0 0 0 0 0 1 0 0 0 1 0 

 ʅˎ˄ˍʰ˅ʽˇʵˇˍʺˋʶʽˌ 0 0 0 0 0 0 0 0 0 0 0 0 

 ʃʰˊʰʽˍʺˋʶʽˌ 0 0 0 0 0 0 0 1 0 0 0 0 

ɽʷˁˍˇˊʶˌ ʅˏ˄ˇ˂ˇ 0 0 0 0 0 0 0 0 0 0 0 0 

 ɿʷʶˌ ˉˊˇˋ˂ʺ˕ʶʽˌ 0 0 0 0 0 0 0 0 0 0 0 0 

 ʅˎ˄ˍʰ˅ʽˇʵˇˍʺˋʶʽˌ 0 0 0 0 0 0 0 0 0 0 0 0 

 ʃʰˊʰʽˍʺˋʶʽˌ 0 0 0 0 0 0 0 0 0 0 0 0 

ɾʷ˂ʹ ɳɳɲɹʃ ʅˏ˄ˇ˂ˇ 3 0 3 0 3 0 3 0 3 0 1 0 

ɲʽʵʱˋˁˇ˄ˍʶˌ ʶˉʾ ˋˎ˃ʲʱˋʶʽϝϝ ʅˏ˄ˇ˂ˇ 41 9 46 13 56 7 59 8 57 11 72 15 

ʆʶ˔˄ʽˁˈ ˉˊˇˋ˖ˉʽˁˈ 
ʶˊʴh̀ ˍʹˊʾ˖˄ 

ʅˏ˄ˇ˂ˇ  0 0 
0 0 0 0 0 0 0 0 0 0 

ɲʽˇʽˁʹˍʽˁˈ ˉˊˇˋ˖ˉʽˁˈ ʅˏ˄ˇ˂ˇ 2 4           

ϝ 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 
** ɮ˄ʰ˒ʷˊʶˍʰʽ ˋʶ ʰˊʽʻ˃ˈ ˋˎ˃ʲʱˋʶ˖˄ ς ̍ ˔ʽ ʵʽʵʰˋˁˈ˄ˍ˖˄ όˉΦ˔Φ ʰ˄ ʷ˄ʰˌ ʵʽʵʱˋˁ˖˄ ʷ˔ʶʽ ʵˏˇ ˋˎ˃ʲʱˋʶʽˌΣ ˔ʶʽ˃ʶˊʽ˄ʺ ˁʰʽ ʶʰˊʽ˄ʺΣ ˍˈˍʶ ˃ʶˍˊ˗˄ˍʰʽ ʵˏˇ ˋˎ˃ʲʱˋʶʽˌύΦ 

ɮΥ ɯˊˊʶ˄ʶˌΣ ɸΥ ɸʺ˂ʶʽˌ 
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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˗˄ 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 5 

2016-2017 

ʃˊˇˉˍˎ˔ʽʰˁˇʾ ς ς ς ς ς ς 

ɾʶˍʰˉˍˎ˔ʽʰˁˇʾ όɾɲɳύ 337 287 224 182 212 180 

ɲʽʵʰˁˍˇˊʽˁˇʾ 21 22 21 13 6 4 

 
ʃʾ˄ʰˁʰˌ оΦ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ˄ʷˇ-ʶʽˋʶˊ˔ˇ˃ʷ˄˖˄ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
 

ɳʽˋʰ˔ʻʷ˄ˍʶˌ ˃ʶΥ 
ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 5 

2016-2017 

ɳʽˋʰʴ˖ʴʽˁʷˌ ʶ˅ʶˍʱˋʶʽˌ ς ς ς ς ς ς 

ɾʶˍʶʴʴˊʰ˒ʷˌ όʶʽˋˊˇʷˌ ˉˊˇˌ ˍˇ 
ʆ˃ʺ˃ʰύ 

ς ς ς ς ς ς 

ɾʶˍʶʴʴˊʰ˒ʷˌ όʶˁˊˇʷˌ ˉˊˇˌ ʱ˂˂ʰ 
ʆ˃ʺ˃ʰˍʰύϝϝ 

ς ς ς ς ς ς 

ɼʰˍʰˍʰˁˍʺˊʽʶˌ ʶ˅ʶˍʱˋʶʽˌ 

όʃˍˎ˔ʽˇˏ˔ˇʽ ɮɳɹκʆɳɹύ 

ς ς ς ς ς ς 

ɯ˂˂ʶˌ ˁʰˍʹʴˇˊʾʶˌ ς ς ς ς ς ς 

ʅˏ˄ˇ˂ˇ**  ς ς ς ς ς ς 

ɮ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ 

όʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ 
ʰ˄ˍʰ˂˂ʰʴ˗˄ύ 

ς ς ς ς ς ς 

 
ϝ 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 
**  ʃˊˇˋˇ˔ʺΥ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶˁˊˇ˗˄ ˉˊʷˉʶʽ ˄ʰ ʰ˒ʰʽˊʶʻʶʾ ˁʰˍʱ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍˇˎ ʅˎ˄ˈ˂ˇˎΦ 
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ʃʾ˄ʰˁʰˌ пΦ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʻʷˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ όʃɾʅύ* 
ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳ˄ʷˊʴʶʽʰ ˁʰʽ ʋˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁʺη ɼʰ˄ˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ ό˃ʺ˄ʶˌύΥ 18. 
 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ  - 5 

2016-2017 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ɮʽˍʺˋʶ˖˄ όʰҌʲύ 6 8 16 18 14 18 

 όʰύ ʃˍˎ˔ʽˇˏ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ  0 0 0 0 0 

όʲύ ʃˍˎ˔ʽˇˏ˔ˇʽ ʱ˂˂˖˄ ʆ˃ʹ˃ʱˍ˖˄ 6 8 16 18 14 18 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
ʻʷˋʶ˖˄  

120 120 120 120 120 120 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶʴʴˊʰ˒ʷ˄ˍ˖˄  14 18 11 11 7 7 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄  7 8 10 5 4 10 

ɮ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ 

όʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰ˄ˍʰ˂˂ʰʴ˗˄ύ 
1 3 1 3 1 2 

 

ʆʾˍ˂ˇˌ ʃɾʅΥ ɳ˄ʶˊʴʶʽʰˁʱ ʅˎˋˍʺ˃ʰˍʰη  ɼʰ˄ˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ ό˃ʺ˄ʶˌύΥ 18. 
 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ  - 5 

2016-2017 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ɮʽˍʺˋʶ˖˄ όʰҌʲύ 8 5 13 21 31 21 

 όʰύ ʃˍˎ˔ʽˇˏ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ  0 0 0 0 0 

όʲύ ʃˍˎ˔ʽˇˏ˔ˇʽ ʱ˂˂˖˄ ʆ˃ʹ˃ʱˍ˖˄ 8 5 13 21 31 21 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
ʻʷˋʶ˖˄  

120 120 120 120 100 100 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶʴʴˊʰ˒ʷ˄ˍ˖˄  9 14 9 6 15 8 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄  2 5 5 9 4 11 

ɮ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ 

όʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰ˄ˍʰ˂˂ʰʴ˗˄ύ 
0 2 0 1 2 0 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳ˄ʶˊʴʶʽʰˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ɼˍʹˊʾ˖˄η ɼʰ˄ˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ ό˃ʺ˄ʶˌύΥ 18. 
 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ  - 5 

2016-2017 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ɮʽˍʺˋʶ˖˄ όʰҌʲύ 9 10 15 11 28 19 

 όʰύ ʃˍˎ˔ʽˇˏ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 0 0 0 0 0 0 

όʲύ ʃˍˎ˔ʽˇˏ˔ˇʽ ʱ˂˂˖˄ ʆ˃ʹ˃ʱˍ˖˄ 9 10 15 11 28 19 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
ʻʷˋʶ˖˄  

120 120 120 120 120 120 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶʴʴˊʰ˒ʷ˄ˍ˖˄  16 19 10 10 12 12 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄  5 7 11 9 8 5 

ɮ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ 

όʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰ˄ˍʰ˂˂ʰʴ˗˄ύ 
3 4 3 2 2 0 

 

ʆʾˍ˂ˇˌ ʃɾʅ: ζʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɲʽʰ˔ʶʾˊʽˋʹ ˁʰʽ ɰʽ˖ˋʽ˃ˈˍʹˍʰη ɼʰ˄ˇ˄ʽˁʺ ɻ ʽʱˊˁʶʽʰ ̀ ˉˇˎʵ˗˄ (˃ʺ˄ʶˌ): 18. 
 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ  - 5 

2016-2017 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ɮʽˍʺˋʶ˖˄ όʰҌʲύ 17 12 23 16 28 26 

 όʰύ ʃˍˎ˔ʽˇˏ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ  0 0 0 0 0 

όʲύ ʃˍˎ˔ʽˇˏ˔ˇʽ ʱ˂˂˖˄ ʆ˃ʹ˃ʱˍ˖˄ 17 12 23 16 28 26 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
ʻʷˋʶ˖˄  

120 120 120 120 120 60 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶʴʴˊʰ˒ʷ˄ˍ˖˄  13 11 4 2 14 17 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄  5 1 2 20 11 19 

ɮ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ 

όʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰ˄ˍʰ˂˂ʰʴ˗˄ύ 
6 5 1 1 2 2 
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ʆʾˍ˂ˇˌ ʃɾʅ: ζʅˎˋˍʺ˃ʰˍʰ ʆʶ˔˄ˇ˂ˇʴʽ˗˄ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʽ˗˄ η ɼʰ˄ˇ˄ʽˁʺ ɻ ʽʱˊˁʶʽʰ ̀ ˉˇˎʵ˗˄ (˃ʺ˄ʶˌ): 18.   
 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ  - 5 

2016-2017 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ɮʽˍʺˋʶ˖˄ όʰҌʲύ 11 17 13 6 9 8 

 όʰύ ʃˍˎ˔ʽˇˏ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 0 0 0 0 0 0 

όʲύ ʃˍˎ˔ʽˇˏ˔ˇʽ ʱ˂˂˖˄ ʆ˃ʹ˃ʱˍ˖˄ 11 17 13 6 9 8 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
ʻʷˋʶ˖˄  

120 120 120 120 120 120 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶʴʴˊʰ˒ʷ˄ˍ˖˄  10 12 9  0 4 5 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄  3 1 1 2 5 11 

ɮ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ 

όʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰ˄ˍʰ˂˂ʰʴ˗˄ύ 
           7            6  9  0 1 1 

 

ʆʾˍ˂ˇˌ ʃɾʅ: ζɼʽ˄ʹˍʺ ˁʰʽ ɲʽʰʵʽˁˍˎʰˁʺ ʇˉˇ˂ˇʴʽˋˍʽˁʺΥ ɳ˒ʰˊ˃ˇʴʷˌ ˋˍˇ ɲʽʰʵʾˁˍˎˇ ˍ˖˄ ʃˊʰʴ˃ʱˍ˖˄η ɼʰ˄ˇ˄ʽˁʺ ɻ ʽʱˊˁʶʽʰ ̀ ˉˇˎʵ˗˄ (˃ʺ˄ʶˌ): 18. 
 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ  - 5 

2016-2017 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ɮʽˍʺˋʶ˖˄ όʰҌʲύ 14 9 6 1 14 17 

 όʰύ ʃˍˎ˔ʽˇˏ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 0 0 0 0 0 0 

όʲύ ʃˍˎ˔ʽˇˏ˔ˇʽ ʱ˂˂˖˄ ʆ˃ʹ˃ʱˍ˖˄ 14 9 6 1 14 17 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
ʻʷˋʶ˖˄  

120 120 120 120 80 80 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶʴʴˊʰ˒ʷ˄ˍ˖˄  2 1 2 0 10 9 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄  1 1 6 6 11 5 

ɮ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ 

όʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰ˄ˍʰ˂˂ʰʴ˗˄ύ 
0 0 0 0 0 0 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳˉʽˋˍʺ˃ʹʶ ɲʶʵˇ˃ʷ˄˖˄η  ɼʰ˄ˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ ό˃ʺ˄ʶˌύΥ 18. 
 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ  - 5 

2016-2017 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ɮʽˍʺˋʶ˖˄ όʰҌʲύ 63 43 45 39 37   

 όʰύ ʃˍˎ˔ʽˇˏ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 0 0 0 0 0  

όʲύ ʃˍˎ˔ʽˇˏ˔ˇʽ ʱ˂˂˖˄ ʆ˃ʹ˃ʱˍ˖˄ 63 43 45 39  37   

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
ʻʷˋʶ˖˄  

120 120 120 120 80   

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶʴʴˊʰ˒ʷ˄ˍ˖˄  61 29  27 23 29   

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄  11 25 19 21  0   

ɮ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ 

όʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰ˄ˍʰ˂˂ʰʴ˗˄ύ 
2 0 3 1 0   

 

ʆʾˍ˂ˇˌ ʃɾʅΥ ζɼˎʲʶˊ˄ˇʰˋ˒ʱ˂ʶʽʰη ɼʰ˄ˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ ό˃ʺ˄ʶˌύΥ 18. 
 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ  - 5 

2016-2017 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ɮʽˍʺˋʶ˖˄ όʰҌʲύ 38 41 27 23 11 16 

 όʰύ ʃˍˎ˔ʽˇˏ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 0 0 0 0 0 0 

όʲύ ʃˍˎ˔ʽˇˏ˔ˇʽ ʱ˂˂˖˄ ʆ˃ʹ˃ʱˍ˖˄ 38 41 27 23 11 16 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
ʻʷˋʶ˖˄  

120 120 120 120 80 80 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶʴʴˊʰ˒ʷ˄ˍ˖˄  48 31 18 5 5 10 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄  12 8 4 8 7 7 

ɮ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ 

όʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰ˄ˍʰ˂˂ʰʴ˗˄ύ 
5 3 4 1 0 1 
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ʆʾˍ˂ˇˌ ʃɾʅ: ζɶ˂ʶˁˍˊˇ˄ʽˁʺ ɳˉʽ˔ʶʽˊʹ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ʌʹ˒ʽʰˁˈ ɾʱˊˁʶˍʽ˄ʴˁη ɼʰ˄ˇ˄ʽˁʺ ɻ ʽʱˊˁʶʽʰ ̀ ˉˇˎʵ˗˄ (˃ʺ˄ʶˌ): 18. 
 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ  - 5 

2016-2017 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ɮʽˍʺˋʶ˖˄ όʰҌʲύ 29 51 67 45 33 27 

 όʰύ ʃˍˎ˔ʽˇˏ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 0 0 0 0 0 0 

όʲύ ʃˍˎ˔ʽˇˏ˔ˇʽ ʱ˂˂˖˄ ʆ˃ʹ˃ʱˍ˖˄ 29 51 67 45 33 27 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
ʻʷˋʶ˖˄  

120 120 120 120 80 80 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶʴʴˊʰ˒ʷ˄ˍ˖˄  76 68 54 37 18 20 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄  37 37 25 11 17 5 

ɮ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ 

όʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰ˄ˍʰ˂˂ʰʴ˗˄ύ 
 3 3  3 2 0 3 

 

ʆʾˍ˂ˇˌ ʃɾʅ: ζ ɴ˅ˎˉ˄ʶˌ ʃˈ˂ʶʽˌ ˁʰʽ ɼˇʽ˄ˈˍʹˍʶˌ - Erasmus Mundus Joint Master Degree in Smart Cities and Communitiesη ɼʰ˄ˇ˄ʽˁʺ ɻ ʽʱˊˁʶʽʰ ̀ ˉˇˎʵ˗˄ 
(˃ʺ˄ʶˌ): 24.  
 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ  - 5 

2016-2017 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ɮʽˍʺˋʶ˖˄ όʰҌʲύ 8 11 8    

 όʰύ ʃˍˎ˔ʽˇˏ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 0 0 0    

όʲύ ʃˍˎ˔ʽˇˏ˔ˇʽ ʱ˂˂˖˄ ʆ˃ʹ˃ʱˍ˖˄ 8 11 8    

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
ʻʷˋʶ˖˄  

120 120 120    

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶʴʴˊʰ˒ʷ˄ˍ˖˄  45 19 8    

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄  23 0 0    

ɮ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ 

όʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰ˄ˍʰ˂˂ʰʴ˗˄ύ 
           45            18 7    
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ʆʾˍ˂ˇˌ ʃɾʅ: ζʅˍˊʰˍʹʴʽˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ʃˊˇʿˈ˄ˍ˖˄η ɼʰ˄ˇ˄ʽˁʺ ɻ ʽʱˊˁʶʽʰ ̀ ˉˇˎʵ˗˄ (˃ʺ˄ʶˌ): 18. 
 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ  - 5 

2016-2017 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ɮʽˍʺˋʶ˖˄ όʰҌʲύ 22 23 32 39 52 50 

 όʰύ ʃˍˎ˔ʽˇˏ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 2 0 0 0 0 0 

όʲύ ʃˍˎ˔ʽˇˏ˔ˇʽ ʱ˂˂˖˄ ʆ˃ʹ˃ʱˍ˖˄ 20 32 39 52 50 42 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
ʻʷˋʶ˖˄  

120 120 120 120 90 60 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶʴʴˊʰ˒ʷ˄ˍ˖˄  50 65 25 31 44 38 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄  23 23 37 29 31 26 

ɮ˂˂ˇʵʰˉˇʾ ˒ˇʽˍʹˍʷˌ 

όʶˁˍˈˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰ˄ˍʰ˂˂ʰʴ˗˄ύ 
4 0 2 2 3 4 

* ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉʶˊʽˋˋˇˍʷˊ˖˄ ˍˇˎ ʶ˄ˈˌ ʃɾʅ ˋˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ʷ˄ʰˌ ˉʾ˄ʰˁʰˌ ʴʽʰ ˁʱʻʶ ʃɾʅΦ   
**  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 
. 
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ʃʾ˄ʰˁʰˌ рΦ ɳ˅ʷ˂ʽ˅ʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʻʷˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ϝ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɲʽʵʰˁˍˇˊʽˁ˗˄ ʅˉˇˎʵ˗˄ 
 

 

 ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ  - 5 

2016-2017 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ɮʽˍʺˋʶ˖˄ όʰҌʲύ 2 4 8 12 6 12 

 όʰύ ʃˍˎ˔ʽˇˏ˔ˇʽ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 0 2 2 4 1 3 

όʲύ ʃˍˎ˔ʽˇˏ˔ˇʽ ʱ˂˂˖˄ ʆ˃ʹ˃ʱˍ˖˄ 2 2 6 8 5 9 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ 
ʻʷˋʶ˖˄ 

0 4 8 8 1 4 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶʴʴˊʰ˒ʷ˄ˍ˖˄ 
ˎˉˇ˕ʹ˒ʾ˖˄ 

21 22 8 8 1 4 

ɮˉˈ˒ˇʽˍˇʽ 1 0 0 0 0 0 

ɾʷˋʹ ʵʽʱˊˁʶʽʰ ˋˉˇˎʵ˗˄ ʰˉˇ˒ˇʾˍ˖˄ 3 0 0 0 0 0 

 
*   ɮˉˈ˒ˇʽˍˇʽ Ґ ɮˊʽʻ˃ˈˌ ɲʽʵʰˁˍˈˊ˖˄ ˉˇˎ ʰ˄ʰˁʹˊˏ˔ʻʹˁʰ˄ ˋˍˇ ʷˍˇˌ ˉˇˎ ʰ˒ˇˊʱ ʹ ˋˍʺ˂ʹΦ 

**  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 
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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˗˄ 

 

 
ʅˎ˄ˇ˂ʽˁˈˌ 
ʰˊʽʻ˃ˈˌ 

ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ɼʰˍʰ˄ˇ˃ʺ ɰʰʻ˃˗˄ όʰˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ҈  

ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ύ ɾʷˋˇˌ ˈˊˇˌ ɰʰʻ˃ˇ˂ˇʴʾʰˌ  
όˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ύ ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 5.0-5.9 6.0-6.9 7.0-8.4 8.5-10.0 

ʆˊʷ˔ˇ˄ ʷˍˇˌ - 5 ς ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 ς ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 ς ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌ - 2 ς ς ς ς ς ς 

ʃˊˇʹʴΦ ʷˍˇˌ ς ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝ ς ς ς ς ς ς 

ʅˏ˄ˇ˂ˇ ς ς ς ς ς ς 

*  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 
 
ɳˉʶ˅ʹʴʺˋʹΥ ʅʹ˃ʶʽ˗ˋˍʶ ˋʶ ˁʱʻʶ ˋˍʺ˂ʹ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʷ˂ʰʲʰ˄ ˍʹ˄ ʰ˄ˍʾˋˍˇʽ˔ʹ ʲʰʻ˃ˇ˂ˇʴʾʰ ˁʰʽ ˍˇ ˉˇˋˇˋˍˈ ˉˇˎ ʰˎˍˇʾ ʶˁˉˊˇˋ˖ˉˇˏ˄ ʶˉʾ ̱ ˇˎ ˋˎ˄ˇ˂ʽˁˇˏ 
ʰˊʽʻ˃ˇˏ ˍ˖˄ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʷˍˇˌ ώˉΦ˔Φ нс όҐмр҈ύϐΦ 
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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˗˄ 
ʅˍˇ˄ ˉʾ˄ʰˁʰ ʰˎˍˈ˄ ʻʰ ʰˉˇˍˎˉ˖ʻˇˏ˄ ˍʰ ʶ˅ʶ˂ʽˁˍʽˁʱ ˋˍˇʽ˔ʶʾʰ т ˋˎ˄ˇ˂ʽˁʱ ʶˍ˗˄Υ ˍˇˎ ʷˍˇˎˌ ˋˍˇ ˇˉˇʾˇ ʰ˄ʰ˒ʷˊʶˍʰʽ ʹ ɴˁʻʶˋʹ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ˍ˖˄ с 
ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ʶˍ˗˄Φ ʃˊˇˋʰˊ˃ˈˋˍʶ ˍʽˌ ˔ˊˇ˄ˇ˂ˇʴʾʶˌ ʰ˄ʱ˂ˇʴʰΦ 

 

 ɮˉˇ˒ˇʽˍʺˋʰ˄ˍʶˌ 

ɲʽʱˊˁʶʽʰ ʅˉˇˎʵ˗˄ όˋʶ ʷˍʹύ 

   

  

 

ɴˍˇˌ ʰˉˇ˒ˇʾˍʹˋʹˌ ɼ64 ɼҌм ɼҌн ɼҌо ɼҌп ɼҌр ɼҌс 

 
YҌс ˁʰʽ ˉ˂ʷˇ˄ 

ɲʶ˄ ʷ˔ˇˎ˄ 
ʰˉˇ˒ˇʽˍʺˋʶʽ 

όˁʰʻˎˋˍʶˊˇˏ˄ˍʶˌύ 

 

ʅˏ˄ˇ˂ˇ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 6 ς ς ς ς ς ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 5 ς ς ς ς ς ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 ς ς ς ς ς ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 ς ς ς ς ς ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 ς ς ς ς ς ς ς ς ς ς 

ʃˊˇʹʴΦ ʷˍˇˌ ς ς ς ς ς ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝ ς ς ς ς ς ς ς ς ς ς 

ϝʃˊˈˁʶʽˍʰʽ 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 

 
 
 

  

 
64 ȳˊɞɡ Ⱦ = ȾŬɜɞɜɘəɐ ŭɘɎɟəŮɘŬ ůˊɞɡŭɩɜ (ůŮ ɏŰɖ) ůŰɞ ɇɛɐɛŬ  (ˊ.ɢ. Ŭɜ ɖ əŬɜɞɜɘəɐ ŭɘɎɟəŮɘŬ ůˊɞɡŭɩɜ ŮɑɜŬɘ 4 ɏŰɖ, ŰɧŰŮ Ⱦ=4 ɏŰɖ, Ⱦ+1=5 ɏŰɖ, 

Ⱦ+2=6 ɏŰɖ,..., Ⱦ+6=10 ɏŰɖ). 
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ʃʾ˄ʰˁʰˌ уΦ ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʷ˄ˍʰ˅ʹ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

 

 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ʋˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ʷ˄ˍʰ˅ʹˌ ˃ʶˍʱ ˍʹ˄ 
ʰˉˇ˒ˇʾˍʹˋʹ όˋʶ ˃ʺ˄ʶˌύϝϝ 

ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 
6 12 24 

ɾʹ ʶ˄ˍʰ˔ʻʷ˄ˍʶˌ ς 
ˋˎ˄ʷ˔ʶʽʰ 
ˋˉˇˎʵ˗˄ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 5 ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 ς ς ς ς ς 

ʃˊˇʹʴΦ ʷˍˇˌ ς ς ς ς ς 

ʆˊʷ˔ˇ˄ ʷˍˇˌϝ ς ς ς ς ς 

ʅˏ˄ˇ˂ˇ ς ς ς ς ς 

  

*  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 
**  ʁʽ ˋˍʺ˂ʶˌ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ˃ʶ ˍˇ ˉ˂ʺʻˇˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇˉˍˎ˔ʽʰˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Σ ˍ˖˄ ˇˉˇʾ˖˄ ʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ʷ˄ˍʰ˅ʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʶ˄ˍˈˌ 
ˍˇˎ ʰ˄ˍʾˋˍˇʽ˔ˇˎ ˔ˊˇ˄ʽˁˇˏ ʵʽʰˋˍʺ˃ʰˍˇˌ ˃ʶˍʱ ˍʹ˄ ʰˉˇ˒ˇʾˍʹˋʺ ˍˇˎˌΦ 
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ʃʾ˄ʰˁʰˌ фΦ ʅˎ˃˃ʶˍˇ˔ʺ ˋʶ  ɲʽʰˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʱ ʺ ɲʽʰˍ˃ʹ˃ʰˍʽˁʱ  ʃˊˇʴˊʱ˃˃ʰˍʰ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
 

  ʆˊʷ˔ˇ˄ 
ʷˍˇˌϝ 

ʃˊˇʹʴΦ 
ʷˍˇˌ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 
2 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 

5 
ʅˏ˄ˇ˂ˇ 

ʊˇʽˍʹˍʷˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˉˇˎ 
˒ˇʾˍʹˋʰ˄ ˋʶ ʱ˂˂ˇ ɮΦɳΦɹΦ ʺ ˋʶ ʱ˂˂ˇ 
ʆ˃ʺ˃ʰ 

ɳˋ˖ˍʶˊʽˁˇˏ ς ς ς ς ς ς ς 

ɳ˅˖ˍʶ- 

ˊʽˁˇˏ 

ς ς ς ς ς ς ς  

ς ς ς ς ς ς ς  

ɳˉʽˋˁʷˉˍʶˌ ˒ˇʽˍʹˍʷˌ ʱ˂˂˖˄ ɮΦɳΦɹΦ ʺ 
ʆ˃ʹ˃ʱˍ˖˄ ˋˍˇ ʆ˃ʺ˃ʰ  

ɳˋ˖ˍʶˊʽˁˇˏ ς ς ς ς ς ς ς 

ɳ˅˖ˍʶ- 

ˊʽˁˇˏ 

ς ς ς ς ς ς ς  

ς ς ς ς ς ς ς  

ɾʷ˂ʹ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌ ˉˇˎ ʵʾʵʰ˅ʰ˄ ˋʶ ʱ˂˂ˇ ɮΦɳΦɹΦ 
ʺ ˋʶ ʱ˂˂ˇ ʆ˃ʺ˃ʰ 

ɳˋ˖ˍʶˊʽˁˇˏ ς ς ς ς ς ς ς 

ɳ˅˖ˍʶ- 

ˊʽˁˇˏ 

ς ς ς ς ς ς ς  

ς ς ς ς ς ς ς  

ɾʷ˂ʹ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ 
ʱ˂˂˖˄ ɮΦɳΦɹΦ ʺ ʆ˃ʹ˃ʱˍ˖˄ ˉˇˎ 
ʵʾʵʰ˅ʰ˄ ˋˍˇ ʆ˃ʺ˃ʰ 

ɳˋ˖ˍʶˊʽˁˇˏ ς ς ς ς ς ς ς 

ɳ˅˖ˍʶ- 

ˊʽˁˇˏ 

ς ς ς ς ς ς ς  

ς ς ς ς ς ς ς  

ʅˏ˄ˇ˂ˇ  ς ς ς ς ς ς ς 

 

*  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 

ϝϝ ɳˎˊ˖ˉʰʿˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ʰ˄ˍʰ˂˂ʰʴ˗˄Φ 
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ʃʾ˄ʰˁʰˌ млΦ ɳˉʰʴʴʶ˂˃ʰˍʽˁʺ ʷ˄ˍʰ˅ʹ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍ˖˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 

 

 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ʃɾʅ 

ʋˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺˌ ʷ˄ˍʰ˅ʹˌ ˃ʶˍʱ ˍʹ˄ 
ʰˉˇ˒ˇʾˍʹˋʹ όˋʶ ˃ʺ˄ʶˌύϝϝ 

ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 
6 12 24 

ɾʹ ʶ˄ˍʰ˔ʻʷ˄ˍʶˌ ς 
ˋˎ˄ʷ˔ʶʽʰ 
ˋˉˇˎʵ˗˄ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ - 5 285 135 2 0 43 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 317 123 11 3 27 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 318         

ʆˊʷ˔ˇ˄ ʷˍˇˌ - 2 322         

ʃˊˇʹʴΦ ʷˍˇˌ 116     

ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 87     

ʅˏ˄ˇ˂ˇ 1495 258 13 3 70 

 
* 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 
** ʁʽ ˋˍʺ˂ʶˌ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ˃ʶ ˍˇ ˉ˂ʺʻˇˌ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ʃɾʅΣ ˍ˖˄ ˇˉˇʾ˖˄ ʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ʷ˄ˍʰ˅ʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʶ˄ˍˈˌ ˍˇˎ ʰ˄ˍʾˋˍˇʽ˔ˇˎ ˔ˊˇ˄ʽˁˇˏ ʵʽʰˋˍʺ˃ʰˍˇˌ 
˃ʶˍʱ ˍʹ˄ ʰˉˇ˒ˇʾˍʹˋʺ ˍˇˎˌΦ 
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ʃʾ˄ʰˁʰˌ ммΦ ʅˎ˃˃ʶˍˇ˔ʺ ˋʶ  ɲʽʰˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʱ ʺ ɲʽʰˍ˃ʹ˃ʰˍʽˁʱ  ʃˊˇʴˊʱ˃˃ʰˍʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ 
 

  
ʆˊʷ˔ˇ˄ ʷˍˇˌϝ ʃˊˇʹʴΦ ʷˍˇˌ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 
2 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 
3 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 
4 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 
5 

ʅˏ˄ˇ˂ˇ 

ʊˇʽˍʹˍʷˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˉˇˎ 
˒ˇʾˍʹˋʰ˄ ˋʶ ʱ˂˂ˇ ɮΦɳΦɹΦ ʺ ˋʶ ʱ˂˂ˇ 
ʆ˃ʺ˃ʰ 

ɳˋ˖ˍʶˊʽˁˇˏ 
- - - - - - - 

ɳ˅˖ˍʶ- 

ˊʽˁˇˏ 

- - - - - - - - 

- - - - - - - - 

ɳˉʽˋˁʷˉˍʶˌ ˒ˇʽˍʹˍʷˌ ʱ˂˂˖˄ ɮΦɳΦɹΦ ʺ 
ʆ˃ʹ˃ʱˍ˖˄ ˋˍˇ ʆ˃ʺ˃ʰ  

ɳˋ˖ˍʶˊʽˁˇˏ 
- - - - - - - 

ɳ˅˖ˍʶ- 

ˊʽˁˇˏ 

ɳˎˊΦϝϝ 2 2 9 3 2 2 20 

ɯ˂˂ʰ - - - - - - - 

ɾʷ˂ʹ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌ ˉˇˎ ʵʾʵʰ˅ʰ˄ ˋʶ ʱ˂˂ˇ ɮΦɳΦɹΦ 
ʺ ˋʶ ʱ˂˂ˇ ʆ˃ʺ˃ʰ 

ɳˋ˖ˍʶˊʽˁˇˏ 
- - - - - - - 

ɳ˅˖ˍʶ- 

ˊʽˁˇˏ 

ɳˎˊΦϝϝ - - -  2 1 3 

ɯ˂˂ʰ - - - - - - - 

ɾʷ˂ʹ ʰˁʰʵʹ˃ʰʿˁˇˏ ˉˊˇˋ˖ˉʽˁˇˏ 
ʱ˂˂˖˄ ɮΦɳΦɹΦ ʺ ʆ˃ʹ˃ʱˍ˖˄ ˉˇˎ 
ʵʾʵʰ˅ʰ˄ ˋˍˇ ʆ˃ʺ˃ʰ 

ɳˋ˖ˍʶˊʽˁˇˏ 
- - - - - - - 

ɳ˅˖ˍʶ- 

ˊʽˁˇˏ 

ɳˎˊΦϝϝ - 1 - - 1 - 2 

ɯ˂˂ʰ - - - - - - - 

ʅˏ˄ˇ˂ˇ  2 3 9 3 5 3 25 

 

*  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 

ϝϝ ɳˎˊ˖ˉʰʿˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ʰ˄ˍʰ˂˂ʰʴ˗˄Φ 
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ʃʾ˄ʰˁʰˌ  мнΦм ɾʰʻʺ˃ʰˍʰ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ όɮˁʰʵʹ˃Φ ʷˍˇˌ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦύ1 

ɳ˅ʱ˃ʹ˄ˇ 
ʅˉˇˎʵ˗˄ 

ɾʰʻʺ˃ʰˍʰ2 ʃˊˇʴˊʱ˃˃ʰˍˇˌ 
ʅˉˇˎʵ˗˄ όʰ˄ʱ ʶ˅ʱ˃ʹ˄ˇύ 

ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ
 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 

ʃ
ʽ
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ˍ
Φ
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ˇ
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ʱ
ʵ
ʶ
ˌ
 

E
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ɼ
ʰ
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ʾ
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ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

3
 ʇˉˇʲʱʻˊˇˎ όʇύ 

ɳˉʽˋˍΦ ʃʶˊʽˇ˔ʺˌ όɳʃύ 
ɱʶ˄ʽˁ˗˄ ɱ˄˗ˋʶ˖˄ όɱɱύ 
ɮ˄ʱˉˍˎ˅ʹˌ ɲʶ˅ʽˇˍʺˍ˖˄ 
όɮɲύ 

ʍ
ˊ
ʶ
ˌ
 
ʵ
ʽ
ʵ
ʰ
ˋ
ˁ
ʰ
˂
ʾ
ʰ
ˌ
 

ʰ
˄
ʱ
 
ʶ
ʲ
ʵ
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 ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 
ˋˉˇˎʵ˗˄ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾΤ 

(1ˇ, 2ˇ 
ˁ˂ˉΦύ 

ʃˊˇʰˉʰʽˍˇˏ˃ʶ˄ʰ 
˃ʰʻʺ˃ʰˍʰ4 

ɹˋˍˈˍˇˉˇˌ5 
ʅʶ˂ʾʵʰ ʁʵʹʴˇˏ 
ʅˉˇˎʵ˗˄6 

м  ̌ ς ς ς ς ς ς ς ς ς ς 

... ς ς ς ς ς ς ς ς ς ς 

... ς ς ς ς ς ς ς ς ς ς 

н  ̌ ς ς ς ς ς ς ς ς ς ς 

... ς ς ς ς ς ς ς ς ς ς 

... ς ς ς ς ς ς ς ς ς ς 

о  ̌ ς ς ς ς ς ς ς ς ς ς 

... ς ς ς ς ς ς ς ς ς ς 

... ς ς ς ς ς ς ς ς ς ς 

ˁΦˇΦˁΦ7 ς ς ς ς ς ς ς ς ς ς 

 
м 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 
2 ɼʰˍʰʴˊʱ˕ˍʶ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˃ʶ ˍʹ ˋʶʽˊʱ ˉˇˎ ˇˊʾʸʶˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄ όʵʹ˂Φ мˇˎ, 2ˇˎ, 3ˇˎ ˁ ΦˇΦˁΦ ʶ˅ʰ˃ʺ˄ˇˎύ 
3 ʋˊʹˋʽ˃ˇˉˇʽʶʾˋˍʶ ˍʽˌ ʰˁˈ˂ˇˎʻʶˌ ˋˎ˄ˍˇ˃ˇʴˊʰ˒ʾʶˌ Υ 

ʇ Ґ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
ɳ Ґ ˁʰˍΩ ʶˉʽ˂ˇʴʺ˄ ʰˉˈ ˉʾ˄ʰˁʰ ˃ʰʻʹ˃ʱˍ˖˄ 
ɳɳ Ґ ɾʱʻʹ˃ʰ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ  
ʃ Ґ ʃˊˇʰʽˊʶˍʽˁˈ 

ɮ˄ ˍˇ ʆ˃ʺ˃ʰ ˁʰˍʹʴˇˊʽˇˉˇʽʶʾ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ˍˊˈˉˇΣ ʶ˅ʹʴʺˋˍʶΦ 
4 ʅʹ˃ʶʽ˗ˋˍʶ ˍˇ˄κˍˇˎˌ ˁ˖ʵʽˁˇˏˌ ʰˊʽʻ˃ˇˏˌ ˍˇˎκˍ˖˄ ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ ʰ˄ ˎˉʱˊ˔ˇˎ˄Φ 
р ʅʹ˃ʶʽ˗ˋˍʶ ˍʹ˄ ʹ˂ʶˁˍˊˇ˄ʽˁʺ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΣ ʰ˄ ˎˉʱˊ˔ʶʽΦ 
с ʅʹ˃ʶʽ˗ˋˍʶ ˍʹ ˋʶ˂ʾʵʰ ˍˇˎ ʁʵʹʴˇˏ ʅˉˇˎʵ˗˄ όʰ˄ ˎˉʱˊ˔ʶʽύΣ ˈˉˇˎ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˇʽ ˋˍˈ˔ˇʽΣ ʹ ˏ˂ʹ ˁʰʽ ˇ ˍˊˈˉˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˁʰʽ ʶ˅ʷˍʰˋʹˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΦ 
т ʅˎ˃ˉ˂ʹˊ˗ˋˍʶ ˈ˂ʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄Φ 
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 
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 ʃʾ˄ʰˁʰˌ мнΦнΦ ɾʰʻʺ˃ʰˍʰ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʃˊˇˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ όɮˁʰʵʹ˃Φ ʷˍˇˌ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦύ1 
 

ɳ˅ʱ˃ʹ˄ˇ 
ˋˉˇˎʵ˗˄Φ 

ɾʰʻʺ˃ʰˍʰ2 
ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄ 

όʰ˄ʱ ʶ˅ʱ˃ʹ˄ˇύ 
 ɼ

˖
ʵ
ʽ
ˁ
ˈ
ˌ
 

 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 ʇˉʶˏʻˎ˄ˇˌ 
ɲʽʵʱˋˁ˖˄ 

ˁʰʽ ʅˎ˄ʶˊʴʱˍʶˌ 
 

όˇ˄ˇ˃ʰˍʶˉ˗˄ˎ˃ˇ 
ˁʰʽ ʲʰʻ˃ʾʵʰύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύΣ 
ʊˊˇ˄ˍʽˋˍʺˊʽˇ 
όʊύ 
ɳˊʴʰˋˍʹˊʽˇ 
όɳύ ϧ 
ʰ˄ˍʾˋˍˇʽ˔ʶˌ 
˗ˊʶˌκʶʲʵΦ 

ʃˇ˂˂ʰˉ˂ʺ 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 
όɿɮɹκʁʋɹύ 

ʋˊʺˋʹ 
ʶˁˉʰʽʵΦ 
˃ʷˋ˖˄ 
όɿʰʽκʂ˔ʽύ 

ɳˉʱˊˁʶʽʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɾʷˋ˖˄ 
όɿʰʽκʂ˔ʽ3) 

ɮˊʽʻ˃ˈˌ 
˒ˇʽˍʹˍ˗˄ 
ˉˇˎ 

ʶ˄ʶʴˊʱ˒ʹˋʰ˄ 
ˋˍˇ ˃ʱʻʹ˃ʰ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ 

ˋˎ˃˃ʶˍʶʾ˔ʰ˄ 
ˋˍʽˌ 

ʶ˅ʶˍʱˋʶʽˌ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ ˉˇˎ 
ˉʷˊʰˋʶ 

ʶˉʽˍˎ˔˗ˌ ˋˍʹ˄ 
ˁʰ˄ˇ˄ʽˁʺ ʺ 
ʶˉʰ˄ʰ˂ʹˉˍʽˁʺ 
ʶ˅ʷˍʰˋʹ 

ɮ˅ʽˇ˂ˇʴʺʻʹˁʶ 
ʰˉˈ ˍˇˎˌ 
ʊˇʽˍʹˍʷˌΤ4 

м  ̌ - - - - - - - - - - - 

... - - - - - - - - - - - 

... - - - - - - - - - - - 

... - - - - - - - - - - - 

н  ̌ - - - - - - - - - - - 

... - - - - - - - - - - - 

... - - - - - - - - - - - 

... - - - - - - - - - - - 

о  ̌ - - - - - - - - - - - 

... - - - - - - - - - - - 

... - - - - - - - - - - - 

ˁΦˇΦˁΦ - - - - - - - - - - - 

м 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 
н ɼʰˍʰʴˊʱ˕ˍʶ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˃ʶ ˍʹ ˋʶʽˊʱ ˉˇˎ ˇˊʾʸʶˍʰʽ ˋˍˇ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄ όʵʹ˂Φ мˇˎ, 2ˇˎ, 3ˇˎ ˁ ΦˇΦˁΦ ʶ˅ʰ˃ʺ˄ˇˎύΣ ˈˉ˖ˌ ʰˁˊʽʲ˗ˌ ˋˍˇ˄ ʃʾ˄ʰˁʰ мнΦмΦ 
о ʇˉʱˊ˔ˇˎ˄ ʶˉʰˊˁʺ ʶˁˉʰʽʵʶˎˍʽˁʱ ˃ʷˋʰΣ ˈˉ˖ˌ ˔˗ˊˇʽ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ˋˎˋˍʺ˃ʰˍʰ ˉˊˇʲˇ˂ʺˌΣ ˎˉˇ˂ˇʴʽˋˍʷˌΣ ʶˁˉʰʽʵʶˎˍʽˁʱ ˂ˇʴʽˋ˃ʽˁʱΤ ɮ˄ ʹ ʰˉʱ˄ˍʹˋʹ ʶʾ˄ʰʽ ʰˊ˄ʹˍʽˁʺΣ ʵ˗ˋˍʶ 
ˋˏ˄ˍˇ˃ʹ ʰ˄ʰ˒ˇˊʱ ˍ˖˄ ʶ˂˂ʶʾ˕ʶ˖˄Φ 
п ɮ˄ ʹ ʰˉʱ˄ˍʹˋʹ ʶʾ˄ʰʽ ʻʶˍʽˁʺΣ ˋʹ˃ʶʽ˗ˋˍʶ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ ˍʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ʴʽΩʰˎˍˈ ˍˇ ˃ʱʻʹ˃ʰΦ ɳˉʾˋʹˌΣ ʶˉʽˋˎ˄ʱ˕ˍʶ ʷ˄ʰ ʵʶʾʴ˃ʰ ˍˇˎ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˁʰʽ  ˉʶˊʽʴˊʱ˕ˍʶ ˋˍʹ˄ ɴˁʻʶˋʹ ɳˋ˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ˍʰ ˁˊʽˍʺˊʽʰ ˁʰʽ ˍˇˎˌ ˍˊˈˉˇˎˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ˉˊˇˋʻʷˋˍʶ 
ˋˍˇʽ˔ʶʾʰ ˍʹˌ ʰˉˈʵˇˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʵʶʾ˔˄ˇˎ˄ ˍˇ˄ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ˃ʶ ʲʱˋʹ ˉΦ˔Φ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˁʰˍʱ ˍʹ˄ ʰˉˇ˒ˇʾˍʹˋʹ ʺ ˍʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʰʻʹ˃ʱˍ˖˄ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʺ ʱ˂˂ʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʰˉˇʵʶʽˁ˄ˏˇˎ˄ ˍʹ˄ ʶˉʽˍˎ˔ʾʰ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˎ˔ˈ˄ ʵˎˋˁˇ˂ʾʶˌΦ 
ɮ˄ ˍˇ ˃ʱʻʹ˃ʰ ɲɳɿ h ˅ʽˇ˂ˇʴʺʻʹˁʶΣ ʰ˒ʺˋˍʶ ˍˇ ˉʶʵʾˇ ˁʶ˄ˈΦ 
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ʃʾ˄ʰˁʰˌ моΦм  ɾʰʻʺ˃ʰˍʰ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ όɮˁʰʵʹ˃Φ ʷˍˇˌ нлнм-22)65  

ʆʾˍ˂ˇˌ ʃɾʅΥ ζ ʅˎˋˍʺ˃ʰˍʰ ʆʶ˔˄ˇ˂ˇʴʽ˗˄ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʽ˗˄η 
 

ʰΦʰΦ 
ɾʱʻʹ˃ʰ66 

 

ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ

 
ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 

ɹˋˍˈˍˇˉˇˌ67 
ʅʶ˂ʾʵʰ 
ʁʵʹʴˇˏ 
ʅˉˇˎʵ˗˄68 

ʇˉʶˏʻˎ˄ˇˌ ɲʽʵʱˋˁ˖˄  ˁʰʽ 
ʅˎ˄ʶˊʴʱˍʶˌ 

όˇ˄ˇ˃ʰˍʶˉ˗˄ˎ˃ˇ ϧ 
ʲʰʻ˃ʾʵʰύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɳ˂ʶˏʻʶˊʹˌ 
ɳˉʽ˂ˇʴʺˌ όɳɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύΣ 

ʊˊˇ˄ˍʽˋˍʺ- 
ˊʽˇ όʊύ 
ɳˊʴʰˋˍʹ- 
ˊʽˇ όɳύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 
ʵʽʵʱ˔ʻʹˁʶΤ69 

 
όɳʰˊΦ-ʋʶʽ˃Φύ 

ɮˊʽʻ˃ˈˌ 
˒ˇʽˍʹˍ˗˄ ˉˇˎ 
ʶ˄ʶʴˊʱ˒ʹˋʰ˄ 
ˋˍˇ ˃ʱʻʹ˃ʰ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ ˉˇˎ 
ˋˎ˃˃ʶˍʶʽ˔ʰ˄ 
ˋˍʽˌ ʶ˅ʶˍʱˋʶʽˌ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ ˉʷˊʰˋʶ 
ʶˉʽˍˎ˔˗ˌ ˋˍʹ˄ 
ˁʰ˄ˇ˄ʽˁʺ ʺ 
ʶˉʰ˄ʰ˂ʹˉˍʽˁʺ 
ʶ˅ʷˍʰˋʹ 

ɮ˅ʽˇ˂ˇʴʺʻʹˁʶ 
ʰˉˈ ˍˇˎˌ 
ʊˇʽˍʹˍʷˌΤ70 

1 ɲʽˇʾˁʹˋʹ ʆʃɳ IC13 elearn-
ucips.ihu.gr 

 ɹΦ ɾʰʴ˄ʺˋʰ˂ʹˌ ό ɲˊΦύΣ ʃΦ 
ʆʸʽ˗˄ʰˌ όɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ʋɳɹɾ 7 7 7  

2 ɲʽʰʵʽˁˍˎʰˁˈˌ 
ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ 

IC06 elearn-
ucips.ihu.gr 

 ɽΦ ɮˁˊʽˍʾʵʹˌ όɮˁΦ 
ʇˉˈˍˊˇ˒ˇˌύΣ ɲΦ ɼʰˊʰˉʽˉʷˊʹˌ 

όɮˁΦ ʇˉˈˍˊˇ˒ˇˌύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ʋɳɹɾ 4 3 3 1 

3 ɲʾˁˍˎʰ ʇˉˇ˂ˇʴʽˋˍ˗˄ IC07 elearn-
ucips.ihu.gr 

 ɲΦ ɾˉʰ˂ˍʰˍʸʺˌ όɳɲɹʃύΣ ɮ. 
ʃˇ˂ʾˍʹˌ όɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ʋɳɹɾ 4 3 3  

4 ʃˊˇ˔˖ˊʹ˃ʷ˄ʰ ʅˎˋˍʺ˃ʰˍʰ 
ɰʱˋʶ˖˄ ɲʶʵˇ˃ʷ˄˖˄ 

ISC09 elearn-
ucips.ihu.gr 

 ʋΦ ʆʸ˗ˊˍʸʹˌ όɮ˄Φ ɼʰʻΦύΣ ʋΦ 
ɾˉʶˊ˃ˉʶˊʾʵʹˌ όɳɲɹʃύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ʋɳɹɾ 6 6 6  

 
65  ɆŮ ˊŮɟɑˊŰɤůɖ ˊŮɟɘůůɞŰɏɟɤɜ Űɞɡ Ůɜɧɠ ɄɀɆ ůɡɛˊɚɖɟɩɜŮŰŬɘ ɏɜŬɠ ˊɑɜŬəŬɠ ɔɘŬ əɎɗŮ ɄɀɆ. 
66 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ). 
67 ɆɖɛŮɘɩůŰŮ Űɖɜ ɖɚŮəŰɟɞɜɘəɐ ŭɘŮɨɗɡɜůɖ Űɞɡ ɛŬɗɐɛŬŰɞɠ, Ŭɜ ɡˊɎɟɢŮɘ. 
68 ɆɖɛŮɘɩůŰŮ Űɖ ůŮɚɑŭŬ Űɞɡ Ƀŭɖɔɞɨ Ɇˊɞɡŭɩɜ (Ŭɜ ɡˊɎɟɢŮɘ), ɧˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ůŰɧɢɞɘ, ɖ ɨɚɖ əŬɘ ɞ Űɟɧˊɞɠ ŭɘŭŬůəŬɚɑŬɠ əŬɘ ŮɝɏŰŬůɖɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ. 
69 ɆɖɛŮɘɩůŰŮ ɛŮ Űɖɜ ɡˊɞŭŮɘəɜɡɧɛŮɜɖ ůɡɜŰɞɛɞɔɟŬűɑŬ ůŮ ˊɞɘɞ Ŭˊɧ ŰŬ ŭɨɞ ŮɝɎɛɖɜŬ (ɐ əŬɘ ůŰŬ ŭɨɞ) Űɖɠ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŭɘŭɎɢɗɖəŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɎɗɖɛŬ. 
70 ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ɗŮŰɘəɐ, ůɖɛŮɘɩůŰŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ űɞɘŰɖŰɩɜ ˊɞɡ ůɡɛˊɚɐɟɤůŬɜ ŰŬ ŮɟɤŰɖɛŬŰɧɚɞɔɘŬ ɔɘôŬɡŰɧ Űɞ ɛɎɗɖɛŬ. ȷɜ Űɞ ɛɎɗɖɛŬ ȹȺɁ ŬɝɘɞɚɞɔɐɗɖəŮ. ȷűɐůŰŮ Űɞ 

ˊŮŭɑɞ əŮɜɧ. Ⱥˊɑůɖɠ, ˊŮɟɘɔɟɎɣŰŮ ůŰɖɜ ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŰŬ əɟɘŰɐɟɘŬ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ŭɘŭŬůəŬɚɑŬɠ (ˊɟɞůɗɏůŰŮ ůŰɞɘɢŮɑŬ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ 

űɞɘŰɖŰɩɜ, ůŰɞɘɢŮɑŬ ˊɞɡ ŭŮɑɢɜɞɡɜ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ űɞɘŰɖŰɩɜ, ɛŮ ɓɎůɖ ˊ.ɢ Űɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ əŬŰɎ Űɖɜ ŬˊɞűɞɑŰɖůɖ ɐ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ ɛŬɗɖɛɎŰɤɜ 

Ŭɧ́ Űɞɡɠ űɞɘŰɖŰɏɠ ɐ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ŮˊɘŰɡɢɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɡɢɧɜ ŭɡůəɞɚɑŮɠ). 
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5 ɮˋ˒ʱ˂ʶʽʰ 
ʃ˂ʹˊˇ˒ˇˊʽʰˁ˗˄ 
ʅˎˋˍʹ˃ʱˍ˖˄ 

ISE04 elearn-
ucips.ihu.gr 

 ɲΦ ɾˉʰ˂ˍʰˍʸʺˌ όɳɲɹʃύΣ ɼΦ 
ʄʱ˄ˍˇˌ όɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ʋɳɹɾ 7 6 6  

6 ɮˋˏˊ˃ʰˍʶˌ ɳˉʽˁˇʽ˄˖˄ʾʶˌ 
ˁʰʽ ɲʾˁˍˎʰ 

ISC03 elearn-
ucips.ihu.gr 

 ʃΦ ʋʰˍʸʹ˃ʾˋʽˇˌ όɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 4 2 2 3 

7 ɾʶʻˇʵˇ˂ˇʴʾʰ ɮ˄ʱˉˍˎ˅ʹˌ 
ɽˇʴʽˋ˃ʽˁˇˏ 

IC12 elearn-
ucips.ihu.gr 

 ʃΦ ɼˇˎˁʱˊʰˌ όɲˊΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 4 2 2 2 

8 ɾʶʴʱ˂ʰ ɲʶʵˇ˃ʷ˄ʰ ˁʰʽ 
ʇˉˇ˂ˇʴʽˋˍʽˁʺ ɿʷ˒ˇˎˌ 

IC11 elearn-
ucips.ihu.gr 

 ʃΦ ɾˉˇʸʱ˄ʹˌ όɼʰʻΦύΣ ɽΦ 
ɮˁˊʽˍʾʵʹˌ όɮˁΦ ʇˉˈˍˊˇ˒ˇˌύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ɳɮʄ 4 2 2 3 

9 ɳ˅ˈˊˎ˅ʹ ɲʶʵˇ˃ʷ˄˖˄ ISE18 elearn-
ucips.ihu.gr 

 ʋΦ ʆʸ˗ˊˍʸʹˌ όɮ˄Φ ɼʰʻΦύΣ ʋΦ 
ɾˉʶˊ˃ˉʶˊʾʵʹˌ όɳɲɹʃύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 2 2 2 1 

10 ɲʽʰʵʾˁˍˎˇ ˍ˖˄ 
ʃˊʰʴ˃ʱˍ˖˄ 

ISE20 elearn-
ucips.ihu.gr 

 ʅΦ ʅˍʰˎˊʽ˄ʾʵʹˌ όɳɲɹʃ) ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ɳɮʄ 3 2 2  

11 ʌʹ˒ʽʰˁʷˌ ʁˊʴʰ˄˖ˍʽˁʷˌ 
ɲˇ˃ʷˌΥɶ˂ʶˁˍˊˇ˄ʽˁˈ 

ɳ˃ˉˈˊʽˇ ˁʰʽ ɶ˂ʶˁˍˊˇ˄ʽˁʺ 
ɲʽʰˁˎʲʷˊ˄ʹˋʹ 

ISE21 elearn-
ucips.ihu.gr 

 ɰΦ ʃʶˊʽˋˍʷˊʰˌ όɳˉʽˁΦ ɼʰʻΦύ ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 2 2 2  

12 ɲʽʰ˔ʶʾˊʽˋʹ ɱ˄˗ˋʹˌ ˋˍˇ˄ 
ʃʰʴˁˈˋ˃ʽˇ ɹˋˍˈ 

ISE02 elearn-
ucips.ihu.gr 

 ɿΦ ɰʰˋʽ˂ʶʽʱʵʹˌ όɼʰʻΦύ ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 2 1 1 1 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζ ɼʽ˄ʹˍʺ ˁʰʽ ɲʽʰʵʽˁˍˎʰˁʺ ʇˉˇ˂ˇʴʽˋˍʽˁʺ: ɳ˒ʰˊ˃ˇʴʷˌ ˋˍˇ ɲʽʰʵʾˁˍˎˇ ˍ˖˄ ʃˊʰʴ˃ʱˍ˖˄η 
 

ʰΦʰΦ 
ɾʱʻʹ˃ʰ71 

 

ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ

 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 
ɹˋˍˈˍˇˉˇˌ72 

ʅʶ˂ʾʵʰ 
ʁʵʹʴˇˏ 
ʅˉˇˎʵ˗˄73 

ʇˉʶˏʻˎ˄ˇˌ ɲʽʵʱˋˁ˖˄  ˁʰʽ 
ʅˎ˄ʶˊʴʱˍʶˌ 

όˇ˄ˇ˃ʰˍʶˉ˗˄ˎ˃ˇ ϧ 
ʲʰʻ˃ʾʵʰύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɳ˂ʶˏʻʶˊʹˌ 
ɳˉʽ˂ˇʴʺˌ όɳɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύΣ 

ʊˊˇ˄ˍʽˋˍʺ- 
ˊʽˇ όʊύ 
ɳˊʴʰˋˍʹ- 
ˊʽˇ όɳύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 
ʵʽʵʱ˔ʻʹˁʶΤ74 

 
όɳʰˊΦ-ʋʶʽ˃Φύ 

ɮˊʽʻ˃ˈˌ 
˒ˇʽˍʹˍ˗˄ ˉˇˎ 
ʶ˄ʶʴˊʱ˒ʹˋʰ˄ 
ˋˍˇ ˃ʱʻʹ˃ʰ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ ˉˇˎ 
ˋˎ˃˃ʶˍʶʽ˔ʰ˄ 
ˋˍʽˌ ʶ˅ʶˍʱˋʶʽˌ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ ˉʷˊʰˋʶ 
ʶˉʽˍˎ˔˗ˌ ˋˍʹ˄ 
ˁʰ˄ˇ˄ʽˁʺ ʺ 
ʶˉʰ˄ʰ˂ʹˉˍʽˁʺ 
ʶ˅ʷˍʰˋʹ 

ɮ˅ʽˇ˂ˇʴʺʻʹˁʶ 
ʰˉˈ ˍˇˎˌ 
ʊˇʽˍʹˍʷˌΤ75 

1 ɸʶ˃ʶ˂ʽ˗ʵʹˌ ʇˉˇ˂ˇʴʽˋˍʽˁʺ 
ɸʶ˖ˊʾʰ 

MC09 elearn-
ucips.ihu.gr 

 
ʋΦ ɾˉʶˊ˃ˉʶˊʾʵʹˌ όɳɲɹʃύ 

 
όʇύ (ɲύ ʋɳɹɾ 

1 1 1  

2 ɰʰˋʽˁʷˌ ɮˊ˔ʷˌ ɲʽʰʵʽˁˍˏˇˎ 
ˍ˖˄ ʃˊʰʴ˃ʱˍ˖˄ 

MC11 elearn-
ucips.ihu.gr 

 
   ʅΦ ʅˍʰˎˊʽ˄ʾʵʹˌ όɳɲɹʃ) όʇύ (ɲύ ʋɳɹɾ 

1 1 1  

3 ɮ˄ʱˉˍˎ˅ʹ ɼʽ˄ʹˍ˗˄ 
ɳ˒ʰˊ˃ˇʴ˗˄ 

MC07 
elearn-

ucips.ihu.gr 
 

ɽΦ ɮˁˊʽˍʾʵʹˌ όɮˁΦ ʇˉˈˍˊˇ˒ˇˌύ 
ʇˉˇ˔ˊʶ˖ˍʽˁˈ 

όʇύ 
ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 1 1 1 1 

4 ɾʶʻˇʵˇ˂ˇʴʾʶˌ ɮ˄ʱˉˍˎ˅ʹˌ 
ɽˇʴʽˋ˃ʽˁˇˏ 

ME01 
elearn-

ucips.ihu.gr 
 

ʃΦ ɼˇˎˁʱˊʰˌ όɲˊΦύ 
ʇˉˇ˔ˊʶ˖ˍʽˁˈ 

όʇύ 
ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 1 1 1 1 

5 ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ʰ˄ʻˊ˗ˉˇˎ 
- ʇˉˇ˂ˇʴʽˋˍʺΣ ʅ˔ʶʵʽʰˋ˃ˈˌ 
ˁʰʽ ɳ˃ˉʶʽˊʾʰ ʋˊʺˋˍʹ 

MC06 
elearn-

ucips.ihu.gr 
 ɼΦ ʆʸʰ˒ʾ˂ˁˇˎ όɮˁΦ 

ʇˉˈˍˊˇ˒ˇˌύ 

ʇˉ̌˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 1 1 1 1 

  

 
71 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ). 
72 ɆɖɛŮɘɩůŰŮ Űɖɜ ɖɚŮəŰɟɞɜɘəɐ ŭɘŮɨɗɡɜůɖ Űɞɡ ɛŬɗɐɛŬŰɞɠ, Ŭɜ ɡˊɎɟɢŮɘ. 
73 ɆɖɛŮɘɩůŰŮ Űɖ ůŮɚɑŭŬ Űɞɡ Ƀŭɖɔɞɨ Ɇˊɞɡŭɩɜ (Ŭɜ ɡˊɎɟɢŮɘ), ɧˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ůŰɧɢɞɘ, ɖ ɨɚɖ əŬɘ ɞ Űɟɧˊɞɠ ŭɘŭŬůəŬɚɑŬɠ əŬɘ ŮɝɏŰŬůɖɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ. 
74 ɆɖɛŮɘɩůŰŮ ɛŮ Űɖɜ ɡˊɞŭŮɘəɜɡɧɛŮɜɖ ůɡɜŰɞɛɞɔɟŬűɑŬ ůŮ ˊɞɘɞ Ŭˊɧ ŰŬ ŭɨɞ ŮɝɎɛɖɜŬ (ɐ əŬɘ ůŰŬ ŭɨɞ) Űɖɠ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŭɘŭɎɢɗɖəŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɎɗɖɛŬ. 
75 ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ɗŮŰɘəɐ, ůɖɛŮɘɩůŰŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ űɞɘŰɖŰɩɜ ˊɞɡ ůɡɛˊɚɐɟɤůŬɜ ŰŬ ŮɟɤŰɖɛŬŰɧɚɞɔɘŬ ɔɘôŬɡŰɧ Űɞ ɛɎɗɖɛŬ. ȷɜ Űɞ ɛɎɗɖɛŬ ȹȺɁ ŬɝɘɞɚɞɔɐɗɖəŮ. ȷűɐůŰŮ Űɞ 

ˊŮŭɑɞ əŮɜɧ. Ⱥˊɑůɖɠ, ˊŮɟɘɔɟɎɣŰŮ ůŰɖɜ ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŰŬ əɟɘŰɐɟɘŬ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ŭɘŭŬůəŬɚɑŬɠ (ˊɟɞůɗɏůŰŮ ůŰɞɘɢŮɑŬ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ 

űɞɘŰɖŰɩɜ, ůŰɞɘɢŮɑŬ ˊɞɡ ŭŮɑɢɜɞɡɜ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ űɞɘŰɖŰɩɜ, ɛŮ ɓɎůɖ ˊ.ɢ Űɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ əŬŰɎ Űɖɜ ŬˊɞűɞɑŰɖůɖ ɐ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ ɛŬɗɖɛɎŰɤɜ 

Ŭɧ́ Űɞɡɠ űɞɘŰɖŰɏɠ ɐ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ŮˊɘŰɡɢɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɡɢɧɜ ŭɡůəɞɚɑŮɠ). 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳˉʽˋˍʺ˃ʹ ˍ˖˄ ɲʶʵˇ˃ʷ˄˖˄η 
 

ʰΦʰΦ 
ɾʱʻʹ˃ʰ76 

 

ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ

 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 
ɹˋˍˈˍˇˉˇˌ77 

ʅʶ˂ʾʵʰ 
ʁʵʹʴˇˏ 
ʅˉˇˎʵ˗˄78 

ʇˉʶˏʻˎ˄ˇˌ ɲʽʵʱˋˁ˖˄  ˁʰʽ 
ʅˎ˄ʶˊʴʱˍʶˌ 

όˇ˄ˇ˃ʰˍʶˉ˗˄ˎ˃ˇ ϧ ʲʰʻ˃ʾʵʰύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɳ˂ʶˏʻʶˊʹˌ 
ɳˉʽ˂ˇʴʺˌ όɳɳύ 

ɲʽʰ˂ʷ˅ʶ
ʽˌ όɲύΣ 
ʊˊˇ˄ˍʽ
ˋˍʺ- 
ˊʽˇ όʊύ 
ɳˊʴʰˋˍ

-́ 
ˊʽˇ όɳύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 
ʵʽʵʱ˔ʻʹˁʶΤ79 

 
όɳʰˊΦ-ʋʶʽ˃Φύ 

ɮˊʽʻ˃ˈˌ 
˒ˇʽˍʹˍ˗˄ ˉˇˎ 
ʶ˄ʶʴˊʱ˒ʹˋʰ˄ 
ˋˍˇ ˃ʱʻʹ˃ʰ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ ˉˇˎ 
ˋˎ˃˃ʶˍʶʽ˔ʰ˄ 
ˋˍʽˌ ʶ˅ʶˍʱˋʶʽˌ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ ˉʷˊʰˋʶ 
ʶˉʽˍˎ˔˗ˌ ˋˍʹ˄ 
ˁʰ˄ˇ˄ʽˁʺ ʺ 
ʶˉʰ˄ʰ˂ʹˉˍʽˁʺ 
ʶ˅ʷˍʰˋʹ 

ɮ˅ʽˇ˂ˇʴʺʻʹˁʶ 
ʰˉˈ ˍˇˎˌ 
ʊˇʽˍʹˍʷˌΤ80 

1 ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ ɳˉʽˋˍʺ˃ʹˌ 
ɲʶʵˇ˃ʷ˄˖˄ 

DSC01 elearn-
ucips.ihu.gr 

 ʋΦ ɾˉʶˊ˃ˉʶˊʾʵʹˌ όɳɲɹʃύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ-
ɳˊʴʰˋˍʺ
ˊʽˇ όɳύ 

ʋɳɹɾ 34 33 33  
 

2 ɳˉʽˋˍʺ˃ʹ ɲʶʵˇ˃ʷ˄˖˄ ʴʽʰ 
ɳˉʽ˔ʶʽˊʺˋʶʽˌΥ ɸʶ˖ˊʾʰ ˁʰʽ 

ʃˊʱ˅ʹ 

DSC02 elearn-
ucips.ihu.gr 

 ɰΦ ʃʶˊʽˋˍʷˊʰˌ όɳˉʽˁΦ ɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ 

ʋɳɹɾ 35 34 34  

3 ʅˍʰˍʽˋˍʽˁʷˌ ɾʷʻˇʵˇʽ ʴʽʰ ˍʹ˄ 
ɳˉʽˋˍʺ˃ʹ ɲʶʵˇ˃ʷ˄˖˄ 

DSC03 elearn-
ucips.ihu.gr 

 ʃΦ ɾˉˇʸʱ˄ʹˌ όɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽh˂ ʷ˅ʶʽ
ˌ όɲύ 

ʋɳɹɾ 28 28 23 7 

4 ʃˊˇ˔˖ˊʹ˃ʷ˄ʰ ʅˎˋˍʺ˃ʰˍʰ 
ɰʱˋʶ˖˄ ɲʶʵˇ˃ʷ˄˖˄ 

DSC05 elearn-
ucips.ihu.gr 

 ʋΦ ʆʸ˗ˊˍʸʹˌ όɮ˄Φ ɼʰʻΦύΣ ʋΦ 
ɾˉʶˊ˃ˉʶˊʾʵʹˌ όɳɲɹʃύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ-
ɳˊʴʰˋˍʺ
ˊʽˇ όɳύ 

ʋɳɹɾ 34 33 33 32 

5 ɮˊ˔ʷˌ ˁʰʽ ɴ˄˄ˇʽʶˌ ɾʹ˔ʰ˄ʽˁʺˌ 
ɳˁ˃ʱʻʹˋʹˌ 

DSC04 elearn-
ucips.ihu.gr 

 ʃΦ ɾˉˇʸʱ˄ʹˌ όɼʰʻΦύΣ ɽΦ 
ɮˁˊʽˍʾʵʹˌ όɮˁΦ ʇˉˈˍˊˇ˒ˇˌύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ-
ɳˊʴʰˋˍʺ
ˊʽˇ όɳύ 

ʋɳɹɾ 43 40 40 нф ɸɳʍʄɹɮҌмр 
LAB 

 
76 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ). 
77 ɆɖɛŮɘɩůŰŮ Űɖɜ ɖɚŮəŰɟɞɜɘəɐ ŭɘŮɨɗɡɜůɖ Űɞɡ ɛŬɗɐɛŬŰɞɠ, Ŭɜ ɡˊɎɟɢŮɘ. 
78 ɆɖɛŮɘɩůŰŮ Űɖ ůŮɚɑŭŬ Űɞɡ Ƀŭɖɔɞɨ Ɇˊɞɡŭɩɜ (Ŭɜ ɡˊɎɟɢŮɘ), ɧˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ůŰɧɢɞɘ, ɖ ɨɚɖ əŬɘ ɞ Űɟɧˊɞɠ ŭɘŭŬůəŬɚɑŬɠ əŬɘ ŮɝɏŰŬůɖɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ. 
79 ɆɖɛŮɘɩůŰŮ ɛŮ Űɖɜ ɡˊɞŭŮɘəɜɡɧɛŮɜɖ ůɡɜŰɞɛɞɔɟŬűɑŬ ůŮ ˊɞɘɞ Ŭˊɧ ŰŬ ŭɨɞ ŮɝɎɛɖɜŬ (ɐ əŬɘ ůŰŬ ŭɨɞ) Űɖɠ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŭɘŭɎɢɗɖəŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɎɗɖɛŬ. 
80 ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ɗŮŰɘəɐ, ůɖɛŮɘɩůŰŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ űɞɘŰɖŰɩɜ ˊɞɡ ůɡɛˊɚɐɟɤůŬɜ ŰŬ ŮɟɤŰɖɛŬŰɧɚɞɔɘŬ ɔɘôŬɡŰɧ Űɞ ɛɎɗɖɛŬ. ȷɜ Űɞ ɛɎɗɖɛŬ ȹȺɁ ŬɝɘɞɚɞɔɐɗɖəŮ. ȷűɐůŰŮ Űɞ 

ˊŮŭɑɞ əŮɜɧ. Ⱥˊɑůɖɠ, ˊŮɟɘɔɟɎɣŰŮ ůŰɖɜ ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŰŬ əɟɘŰɐɟɘŬ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ŭɘŭŬůəŬɚɑŬɠ (ˊɟɞůɗɏůŰŮ ůŰɞɘɢŮɑŬ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ 

űɞɘŰɖŰɩɜ, ůŰɞɘɢŮɑŬ ˊɞɡ ŭŮɑɢɜɞɡɜ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ űɞɘŰɖŰɩɜ, ɛŮ ɓɎůɖ ˊ.ɢ Űɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ əŬŰɎ Űɖɜ ŬˊɞűɞɑŰɖůɖ ɐ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ ɛŬɗɖɛɎŰɤɜ 

Ŭɧ́ Űɞɡɠ űɞɘŰɖŰɏɠ ɐ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ŮˊɘŰɡɢɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɡɢɧɜ ŭɡůəɞɚɑŮɠ). 



 

ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ  ȷəŬŭ. ȰŰɞɡɠ 2019-2020                      

 

154 

6 ɳ˅ˈˊˎ˅ʹ ɲʶʵˇ˃ʷ˄˖˄ DSC08 elearn-
ucips.ihu.gr 

 ʋΦ ʆʸ˗ˊˍʸʹˌ όɮ˄Φ ɼʰʻΦύ, ʋΦ 
ɾˉʶˊ˃ˉʶˊʾʵʹˌ όɳɲɹʃύΣ 

ʇˉ̌˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ-
ɳˊʴʰˋˍʺ
ˊʽˇ όɳύ 

ɳɮʄ 34 33 33 20 

7 ɾʶʴʱ˂ʰ ɲʶʵˇ˃ʷ˄ʰ ˁʰʽ 
ʇˉˇ˂ˇʴʽˋˍʽˁʺ ɿʷ˒ˇˎˌ 

DSC07 elearn-
ucips.ihu.gr 

 ʃΦ ɾˉˇʸʱ˄ʹˌ όɼʰʻΦύΣ ɽΦ 
ɮˁˊʽˍʾʵʹˌ όɮˁΦ ʇˉˈˍˊˇ˒ˇˌύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ-
ɳˊʴʰˋˍʺ
ˊʽˇ όɳύ 

ɳɮʄ 3 3 3 3 

8 ʃˊˈʲ˂ʶ˕ʹ ʋˊˇ˄ˇˋʶʽˊ˗˄ DSC09 elearn-
ucips.ihu.gr 

 ɾΦ ɲˊʰˁʱˁʹ όɮ˄Φ ɼʰʻΦύΣ ʅΦ 
ʅˍʰˎˊʽ˄ʾʵʹˌ όɳɲɹʃύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ 

ɳɮʄ 26 26 26 8 

9 ɳˉʶ˅ʶˊʴʰˋʾʰ ʊˎˋʽˁ˗˄ 
ɱ˂˖ˋˋ˗˄ ˁʰʽ ɳ˅ˈˊˎ˅ʹ ɼʶʽ˃ʷ˄ˇˎ 

DSC03 elearn-
ucips.ihu.gr 

 ʋΦ ɾˉʶˊ˃ˉʶˊʾʵʹˌ όɳɲɹʃύΣ ɮΦ 
ʃʰˉʰʵˈˉˇˎ˂ˇˌ όɮ˄Φ ɼʰʻΦύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ 

ɳɮʄ 19 19 19  

10 ɮ˄ʱˁˍʹˋʹ ʃ˂ʹˊˇ˒ˇˊʾʰˌ DS06 elearn-
ucips.ihu.gr 

 ʃΦ ɾˉˇʸʱ˄ʹˌ όɼʰʻΦύ ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ 

ɳɮʄ 1 1 1  

11 ʃˊˇ˔˖ˊʹ˃ʷ˄ʹ ɾʹ˔ʰ˄ʽˁʺ 
ɳˁ˃ʱʻʹˋʹ 

DSE02 elearn-
ucips.ihu.gr 

 ɼΦ ɲʽʰ˃ʰ˄ˍʱˊʰˌ όɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ 

ɳɮʄ 40 39 39 12 

12 ɲʽʰ˔ʶʾˊʽˋʹ ɱ˄˗ˋʹˌ ˋˍˇ˄ 
ʃʰʴˁˈˋ˃ʽˇ ɹˋˍˈ 

DSE01 elearn-
ucips.ihu.gr 

 ɿΦ ɰʰˋʽ˂ʶʽʱʵʹˌ όɼʰʻΦύ ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ 

ɳɮʄ 5 5 5  

13 ɼˇʽ˄˖˄ʽˁʱ ɾʷˋʰ ɲʽˁˍˏ˖ˋʹˌ ˁʰʽ 
ʵʽʰˋˎ˄ʵʶʵʶ˃ʷ˄ʹ ʵʽʰ˔ʶʾˊʽˋʹ 

ˁˇʽ˄ˇˍʺˍ˖˄ 

DSE05 elearn-
ucips.ihu.gr 

 ɼΦ ʆʸʰ˒ʾ˂ˁˇˎ όɮˁΦ 
ʇˉˈˍˊˇ˒ˇˌύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ 

ɳɮʄ 10 10 10 5 

14 ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ɳˊʴʰˋʾʰ DSE07 elearn-
ucips.ihu.gr 

 ʅΦ ʅˍʰˎˊʽ˄ʾʵʹˌ όɳɲɹʃ) ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ 

ɳɮʄ 2 2 2  

15 ɮ˄ʱ˂ˎˋʹ ʃˇ˂ˎ˃ʶˋʽˁ˗˄ 
ɲʶʵˇ˃ʷ˄˖˄ 

DSE01 elearn-
ucips.ihu.gr 

 ɸΦ ʅʶ˃ʶˊˍʸʾʵʹˌΣ όɲˊΦύΣ ɿΦ 
ɰˊʶˍˇˌ όɲˊΦύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ 

ɳɮʄ 7 7 7 4 

16 ɲʽʶˊʶˎ˄ʹˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˁʰʽ 
ʁˉˍʽˁˇˉˇʾʹˋʹ ɲʶʵˇ˃ʷ˄˖˄ 

DSE06 elearn-
ucips.ihu.gr 

 ɲΦ ɼʰˊʰˉʽˉʷˊʹˌ όɮˁΦ 
ʇˉˈˍˊˇ˒ˇˌύ 

ɳˉ̔˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽ
ˌ όɲύ 

ɳɮʄ 15 15 15 14 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɼˎʲʶˊ˄ˇʰˋ˒ʱ˂ʶʽʰη 
 

ʰΦʰΦ 
ɾʱʻʹ˃ʰ81 

 
ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ

 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 

ɹˋˍˈˍˇˉˇˌ82 
ʅʶ˂ʾʵʰ 
ʁʵʹʴˇˏ 
ʅˉˇˎʵ˗˄83 

ʇˉʶˏʻˎ˄ˇˌ ɲʽʵʱˋˁ˖˄  ˁʰʽ 
ʅˎ˄ʶˊʴʱˍʶˌ 

όˇ˄ˇ˃ʰˍʶˉ˗˄ˎ˃ˇ ϧ 
ʲʰʻ˃ʾʵʰύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɳ˂ʶˏʻʶˊʹˌ 
ɳˉʽ˂ˇʴʺˌ 
όɳɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύΣ 

ʊˊˇ˄ˍʽˋˍʺ- 
ˊʽˇ όʊύ 
ɳˊʴʰˋˍʹ- 
ˊʽˇ όɳύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 
ʵʽʵʱ˔ʻʹˁʶΤ84 

 
όɳʰˊΦ-ʋʶʽ˃Φύ 

ɮˊʽʻ˃ˈˌ 
˒ˇʽˍʹˍ˗˄ 
ˉˇˎ 

ʶ˄ʶʴˊʱ˒ʹˋʰ˄ 
ˋˍˇ ˃ʱʻʹ˃ʰ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ 

ˋˎ˃˃ʶˍʶʽ˔ʰ˄ 
ˋˍʽˌ 

ʶ˅ʶˍʱˋʶʽˌ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ ˉʷˊʰˋʶ 
ʶˉʽˍˎ˔˗ˌ ˋˍʹ˄ 
ˁʰ˄ˇ˄ʽˁʺ ʺ 
ʶˉʰ˄ʰ˂ʹˉˍʽˁʺ 
ʶ˅ʷˍʰˋʹ 

ɮ˅ʽˇ˂ˇʴʺʻʹˁʶ 
ʰˉˈ ˍˇˎˌ 
ʊˇʽˍʹˍʷˌΤ85 

1 ʃˊˇˋˍʰˋʾʰ ɲʶʵˇ˃ʷ˄˖˄ ˁʰʽ 
ɼˊˎˉˍˇʴˊʰ˒ʾʰ 

CC04 elearn-
ucips.ihu.gr 

 ʅΦ ʅˍʰˎˊʽ˄ʾʵʹˌ όɳɲɹʃύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ʋɳɹɾ 18 17 16  

2 ɿˇ˃ʽˁʱ ˁʰʽ ɳʻʽ˃ʽˁʱ ɵʹˍʺ˃ʰˍʰ 
ɮˋ˒ʱ˂ʶʽʰˌ ˁʰʽ ɹʵʽ˖ˍʽˁˈˍʹˍʰˌ 

CE01 elearn-
ucips.ihu.gr 

 ɾΦ ɾˎ˂˗ˋʹ όɲˊΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ʋɳɹɾ 18 15 15  

3 ɲʾˁˍˎʰ ʇˉˇ˂ˇʴʽˋˍ˗˄ CC02 elearn-
ucips.ihu.gr 

 ɮ. ʃˇ˂ʾˍʹˌ (ɳˉʽˁΦ ɼʰʻΦύ, ɲΦ 
ɾˉʰ˂ˍʰˍʸʺˌ όɳɲɹʃύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ʋɳɹɾ 22 16 17  

4 ɼˎʲʶˊ˄ˇʷʴˁ˂ʹ˃ʰ ˁʰʽ 
ɮ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ʃʶˊʽˋˍʰˍʽˁ˗˄ 
ɼˎʲʶˊ˄ˇʶˉʽʻʷˋʶ˖˄ 

CC09 elearn-
ucips.ihu.gr 

 ɲΦ ɾˉʰ˂ˍʰˍʸʺˌ όɳɲɹʃύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ʋɳɹɾ 31 25 25  

5 ɮˋ˒ʱ˂ʶʽʰ ʃ˂ʹˊˇ˒ˇˊʽʰˁ˗˄ 
ʅˎˋˍʹ˃ʱˍ˖˄ 

CC01 elearn-
ucips.ihu.gr 

 ɼΦ ʄʱ˄ˍˇˌ όɼʰʻΦύ, ɲΦ 
ɾˉʰ˂ˍʰˍʸʺˌ όɳɲɹʃύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ʋɳɹɾ 22 17 16  

6 ɳ˅ˇ˃ˇʾ˖ˋʹ ʃʰˊʰʲʽʱˋʶ˖˄ CE06 elearn-
ucips.ihu.gr 

 ɿΦ ʅʶˊˁʶˍʸʺˌ όɲˊΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳɮʄ 19 19 18  

 
81 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ). 
82 ɆɖɛŮɘɩůŰŮ Űɖɜ ɖɚŮəŰɟɞɜɘəɐ ŭɘŮɨɗɡɜůɖ Űɞɡ ɛŬɗɐɛŬŰɞɠ, Ŭɜ ɡˊɎɟɢŮɘ. 
83 ɆɖɛŮɘɩůŰŮ Űɖ ůŮɚɑŭŬ Űɞɡ Ƀŭɖɔɞɨ Ɇˊɞɡŭɩɜ (Ŭɜ ɡˊɎɟɢŮɘ), ɧˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ůŰɧɢɞɘ, ɖ ɨɚɖ əŬɘ ɞ Űɟɧˊɞɠ ŭɘŭŬůəŬɚɑŬɠ əŬɘ ŮɝɏŰŬůɖɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ. 
84 ɆɖɛŮɘɩůŰŮ ɛŮ Űɖɜ ɡˊɞŭŮɘəɜɡɧɛŮɜɖ ůɡɜŰɞɛɞɔɟŬűɑŬ ůŮ ˊɞɘɞ Ŭˊɧ ŰŬ ŭɨɞ ŮɝɎɛɖɜŬ (ɐ əŬɘ ůŰŬ ŭɨɞ) Űɖɠ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŭɘŭɎɢɗɖəŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɎɗɖɛŬ. 
85 ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ɗŮŰɘəɐ, ůɖɛŮɘɩůŰŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ űɞɘŰɖŰɩɜ ˊɞɡ ůɡɛˊɚɐɟɤůŬɜ ŰŬ ŮɟɤŰɖɛŬŰɧɚɞɔɘŬ ɔɘôŬɡŰɧ Űɞ ɛɎɗɖɛŬ. ȷɜ Űɞ ɛɎɗɖɛŬ ȹȺɁ ŬɝɘɞɚɞɔɐɗɖəŮ. ȷűɐůŰŮ Űɞ 

ˊŮŭɑɞ əŮɜɧ. Ⱥˊɑůɖɠ, ˊŮɟɘɔɟɎɣŰŮ ůŰɖɜ ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŰŬ əɟɘŰɐɟɘŬ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ŭɘŭŬůəŬɚɑŬɠ (ˊɟɞůɗɏůŰŮ ůŰɞɘɢŮɑŬ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ 

űɞɘŰɖŰɩɜ, ůŰɞɘɢŮɑŬ ˊɞɡ ŭŮɑɢɜɞɡɜ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ űɞɘŰɖŰɩɜ, ɛŮ ɓɎůɖ ˊ.ɢ Űɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ əŬŰɎ Űɖɜ ŬˊɞűɞɑŰɖůɖ ɐ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ ɛŬɗɖɛɎŰɤɜ 

Ŭɧ́ Űɞɡɠ űɞɘŰɖŰɏɠ ɐ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ŮˊɘŰɡɢɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɡɢɧɜ ŭɡůəɞɚɑŮɠ). 
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ɳˊʴh̀ ˍʺˊʽˇ 
όɳύ 

7 ɮ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ʃʶˊʽˋˍʰˍʽˁ˗˄ 
ɳʽˋʲˇ˂˗˄ 

CE02 elearn-
ucips.ihu.gr 

 ɲΦ ɾˉʰ˂ˍʰˍʸʺˌ όɳɲɹʃύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ɳɮʄ 18 17 17  

8 ɮ˄ʰʸʺˍʹˋʹΣ ɲʽʰ˔ʶʾˊʽˋʹ ˁʰʽ 
ʃʰˊˇˎˋʾʰˋʹ ɶ˂ʶˁˍˊˇ˄ʽˁ˗˄ 

ʃʶʽˋˍʹˊʾ˖˄ 
ɼˎʲʶˊ˄ˇʶʴˁ˂ʹ˃ʱˍ˖˄ 

CC10 elearn-
ucips.ihu.gr 

 ɲΦ ɾˉʰ˂ˍʰˍʸʺˌ όɳɲɹʃύ, ɿΦ 
ʅʶˊˁʶˍʸʺˌ όɲˊΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ɳɮʄ 10 6 7  

9 ɲʽʰ˔ʶʾˊʽˋʹ ɱ˄˗ˋʹˌ ˋˍˇ˄ 
ʃʰʴˁˈˋ˃ʽˇ ɹˋˍˈ 

CE03 elearn-
ucips.ihu.gr 

 ɿΦ ɰʰˋʽ˂ʶʽʱʵʹˌ όɼʰʻΦύ ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 4 2 1 1 

10 ʃˊˇ˔˖ˊʹ˃ʷ˄ʹ ɮ˄ʰʸʺˍʹˋʹΣ 
ɲʽʰ˔ʶʾˊʽˋʹ ˁʰʽ ʃʰˊˇˎˋʾʰˋʹ 
ɶ˂ʶˁˍˊˇ˄ʽˁ˗˄ ʃʶʽˋˍʹˊʾ˖˄ ˁʰʽ 
ɮ˄ʱ˂ˎˋʹ ɼʰˁˈʲˇˎ˂ˇˎ 

ɽˇʴʽˋ˃ʽˁˇˏ 

CE07 elearn-
ucips.ihu.gr 

 ɲΦ ɾˉʰ˂ˍʰˍʸʺˌ όɳɲɹʃύ 
 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ɳɮʄ 15 15 14  

11 ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ɳˊʴʰˋʾʰ CE08 elearn-
ucips.ihu.gr 

 ʅΦ ʅˍʰˎˊʽ˄ʾʵʹˌ όɳɲɹʃύ ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 2 2 2  

12 ɲʽʰʵʾˁˍˎˇ ˍ˖˄ ʃˊʰʴ˃ʱˍ˖˄ CE05 elearn-
ucips.ihu.gr 

 ʅΦ ʅˍʰˎˊʽ˄ʾʵʹˌ όɳɲɹʃύΣ ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽh˂ ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ɳɮʄ 13 13 13  

13 ɾʶʻˇʵˇ˂ˇʴʾʶˌ ɮ˄ʱˉˍˎ˅ʹˌ 
ɽˇʴʽˋ˃ʽˁˇˏ 

CC06 elearn-
ucips.ihu.gr 

 ʃΦ ɼˇˎˁʱˊʰˌ όɲˊΦύ ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ɳɮʄ 3 3 3 3 

14 ɮˋˏˊ˃ʰˍʶˌ ɳˉʽˁˇʽ˄˖˄ʾʶˌ ˁʰʽ 
ɲʾˁˍˎʰ 

CC08 elearn-
ucips.ihu.gr 

 ʃΦ ʋʰˍʸʹ˃ʾˋʽˇˌ όɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 1 1 1  
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɶ˂ʶˁˍˊˇ˄ʽˁˈ ɳˉʽ˔ʶʽˊʶʾ˄ ˁʰʽ ʌʹ˒ʽʰˁˈ ɾʱˊˁʶˍʽ˄ʴˁη 
 

ʰΦʰΦ 
ɾʱʻʹ˃ʰ86 

 
ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ

 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 

ɹˋˍˈˍˇˉˇˌ87 
ʅʶ˂ʾʵʰ 
ʁʵʹʴˇˏ 
ʅˉˇˎʵ˗˄88 

ʇˉʶˏʻˎ˄ˇˌ ɲʽʵʱˋˁ˖˄  ˁʰʽ 
ʅˎ˄ʶˊʴʱˍʶˌ 

όˇ˄ˇ˃ʰˍʶˉ˗˄ˎ˃ˇ ϧ 
ʲʰʻ˃ʾʵʰύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɳ˂ʶˏʻʶˊʹˌ 
ɳˉʽ˂ˇʴʺˌ όɳɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύΣ 

ʊˊˇ˄ˍʽˋˍʺ- 
ˊʽˇ όʊύ 
ɳˊʴʰˋˍʹ- 
ˊʽˇ όɳύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 
ʵʽʵʱ˔ʻʹˁʶΤ89 

 
όɳʰˊΦ-ʋʶʽ˃Φύ 

ɮˊʽʻ˃ˈˌ 
˒ˇʽˍʹˍ˗˄ 
ˉˇˎ 

ʶ˄ʶʴˊʱ˒ʹˋʰ˄ 
ˋˍˇ ˃ʱʻʹ˃ʰ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ 

ˋˎ˃˃ʶˍʶʽ˔ʰ˄ 
ˋˍʽˌ 

ʶ˅ʶˍʱˋʶʽˌ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ ˉʷˊʰˋʶ 
ʶˉʽˍˎ˔˗ˌ ˋˍʹ˄ 
ˁʰ˄ˇ˄ʽˁʺ ʺ 
ʶˉʰ˄ʰ˂ʹˉˍʽˁʺ 
ʶ˅ʷˍʰˋʹ 

ɮ˅ʽˇ˂ˇʴʺʻʹˁʶ 
ʰˉˈ ˍˇˎˌ 
ʊˇʽˍʹˍʷˌΤ90 

1 ɰʰˋʽˁʱ ˋˍˇʽ˔ʶʾʰ ʆʃɳ EBC09 elearn-
ucips.ihu.gr 

 ɲΦ ɼʰˊʰˉʽˉʷˊʹˌ όɮˁΦ 
ʇˉˈˍˊˇ˒ˇˌύΣ ʃΦ ʆʸʽ˗˄ʰˌ 

όɼʰʻύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ʋɳɹɾ 12 11 11 10 

2 ɳˉʽˋˍʺ˃ʹ ɲʶʵˇ˃ʷ˄˖˄ ʴʽʰ 
ɳˉʽ˔ʶʽˊʺˋʶʽˌΥ ɸʶ˖ˊʾʰ ˁʰʽ 

ʃˊʱ˅ʹ 

EBC13 elearn-
ucips.ihu.gr 

 ɰΦ ʃʶˊʽˋˍʷˊʰˌ όɳˉʽˁΦ ɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ʋɳɹɾ 20 20 20  

3 ɲʽˇʾˁʹˋʹ ʆʃɳ EBC12 elearn-
ucips.ihu.gr 

 ɹΦ ɾʰʴ˄ʺˋʰ˂ʹˌ όɲˊΦύΣ  ˍʸʽ˗˄ʰˌ 
ɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ʋɳɹɾ 12 12 12 6 

4 ʌʹ˒ʽʰˁˈ ɾʱˊˁʶˍʽ˄ʴˁ EBC15 elearn-
ucips.ihu.gr 

 ɼΦ ʆʸʰ˒ʾ˂ˁˇˎ όɮˁΦ ʇˉˈˍˊˇ˒ˇˌύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ʋɳɹɾ 20 20 20 19 

5 ɮ˄ʱ˂ˎˋʹ ɲʽʰʵʽˁˍˎʰˁ˗˄ 
ɲʶʵˇ˃ʷ˄˖˄ 

EBC16 elearn-
ucips.ihu.gr 

 ɼΦ ʆʸʰ˒ʾ˂ˁˇˎ όɮˁΦ ʇˉˈˍˊˇ˒ˇˌύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ʋɳɹɾ 20 20 20  

6 ɼˇʽ˄˖˄ʽˁʱ ɾʷˋʰ ɲʽˁˍˏ˖ˋʹˌ 
ˁʰʽ ʵʽʰˋˎ˄ʵʶʵʶ˃ʷ˄ʹ 
ʵʽʰ˔ʶʾˊʽˋʹ ˁˇʽ˄ˇˍʺˍ˖˄ 

EBC11 elearn-
ucips.ihu.gr 

 ɼΦ ʆʸʰ˒ʾ˂ˁˇˎ όɮˁΦ ʇˉˈˍˊˇ˒ˇˌύ ʇˉ̌˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 11 11 11 11 

 
86 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ). 
87 ɆɖɛŮɘɩůŰŮ Űɖɜ ɖɚŮəŰɟɞɜɘəɐ ŭɘŮɨɗɡɜůɖ Űɞɡ ɛŬɗɐɛŬŰɞɠ, Ŭɜ ɡˊɎɟɢŮɘ. 
88 ɆɖɛŮɘɩůŰŮ Űɖ ůŮɚɑŭŬ Űɞɡ Ƀŭɖɔɞɨ Ɇˊɞɡŭɩɜ (Ŭɜ ɡˊɎɟɢŮɘ), ɧˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ůŰɧɢɞɘ, ɖ ɨɚɖ əŬɘ ɞ Űɟɧˊɞɠ ŭɘŭŬůəŬɚɑŬɠ əŬɘ ŮɝɏŰŬůɖɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ. 
89 ɆɖɛŮɘɩůŰŮ ɛŮ Űɖɜ ɡˊɞŭŮɘəɜɡɧɛŮɜɖ ůɡɜŰɞɛɞɔɟŬűɑŬ ůŮ ˊɞɘɞ Ŭˊɧ ŰŬ ŭɨɞ ŮɝɎɛɖɜŬ (ɐ əŬɘ ůŰŬ ŭɨɞ) Űɖɠ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŭɘŭɎɢɗɖəŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɎɗɖɛŬ. 
90 ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ɗŮŰɘəɐ, ůɖɛŮɘɩůŰŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ űɞɘŰɖŰɩɜ ˊɞɡ ůɡɛˊɚɐɟɤůŬɜ ŰŬ ŮɟɤŰɖɛŬŰɧɚɞɔɘŬ ɔɘôŬɡŰɧ Űɞ ɛɎɗɖɛŬ. ȷɜ Űɞ ɛɎɗɖɛŬ ȹȺɁ ŬɝɘɞɚɞɔɐɗɖəŮ. ȷűɐůŰŮ Űɞ 

ˊŮŭɑɞ əŮɜɧ. Ⱥˊɑůɖɠ, ˊŮɟɘɔɟɎɣŰŮ ůŰɖɜ ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŰŬ əɟɘŰɐɟɘŬ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ŭɘŭŬůəŬɚɑŬɠ (ˊɟɞůɗɏůŰŮ ůŰɞɘɢŮɑŬ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ 

űɞɘŰɖŰɩɜ, ůŰɞɘɢŮɑŬ ˊɞɡ ŭŮɑɢɜɞɡɜ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ űɞɘŰɖŰɩɜ, ɛŮ ɓɎůɖ ˊ.ɢ Űɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ əŬŰɎ Űɖɜ ŬˊɞűɞɑŰɖůɖ ɐ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ ɛŬɗɖɛɎŰɤɜ 

Ŭɧ́ Űɞɡɠ űɞɘŰɖŰɏɠ ɐ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ŮˊɘŰɡɢɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɡɢɧɜ ŭɡůəɞɚɑŮɠ). 
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7 ʌʹ˒ʽʰˁʺ 
ɳˉʽ˔ʶʽˊʹ˃ʰˍʽˁˈˍʹˍʰΥ 
ɮ˄ʱˉˍˎ˅ʹ ˁʰʽ 
ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ 

ɶ˂ʶˁˍˊˇ˄ʽˁ˗˄ ɳˉʽ˔ʶʽˊʺˋʶ˖˄ 

EBC07 elearn-
ucips.ihu.gr 

 ʃΦ ɼˇˁˇˊˈˍˋʽˁˇˌ όɲˊΦύ Σ ɲΦ ɳΦ 
ʊʽ˂ʽˉˉʾʵˇˎ όɲˊΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 11 11 11  

8 ʌʹ˒ʽʰˁˇʾ ʁˊʴʰ˄ʽˋ˃ˇʾΥ 
ɶ˂ʶˁˍˊˇ˄ʽˁˈ ɳ˃ˉˈˊʽˇ ˁʰʽ 
ɶ˂ʶˁˍˊˇ˄ʽˁʺ ɲʽʰˁˎʲʷˊ˄ʹˋʹ 

EBC14 elearn-
ucips.ihu.gr 

 ɰΦ ʃʶˊʽˋˍʷˊʰˌ όɳˉʽˁΦ ɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 12 12 12 6 

9 
 
ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ʰ˄ʻˊ˗ˉˇˎ - 
ʇˉˇ˂ˇʴʽˋˍʺΣ ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ 

ɳ˃ˉʶʽˊʾʰ ʋˊʺˋˍʹ 

EBE06 elearn-
ucips.ihu.gr 

 ɼΦ ʆʸʰ˒ʾ˂ˁˇˎ όɮˁΦ ʇˉˈˍˊˇ˒ˇˌύ ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 15 15 15 9 

10 ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ɳˊʴʰˋʾʰ EBE11 elearn-
ucips.ihu.gr 

 ʅΦ ʅˍʰˎˊʽ˄ʾʵʹˌ όɳɲɹʃύ ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 1 1 1  

11 ʌʹ˒ʽʰˁʺ ɳˉʽ˔ʶʽˊʹˋʽʰˁʺ 
ʅˍˊʰˍʹʴʽˁʺ 

EBE08 elearn-
ucips.ihu.gr 

 ɹΦ ɾʰʴ˄ʺˋʰ˂ʹˌ ό ɲˊΦύΣ ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 13 13 13  

12 ɴˊʶˎ˄ʰ ˁʰʽ ɮ˄ʱ˂ˎˋʹ ɮʴˇˊʱˌ EBE09 elearn-
ucips.ihu.gr 

 ɼΦ ɮˋʹ˃ʰˁˈˉˇˎ˂ˇˌ όɳˉʽˁΦ 
ɼʰʻΦύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 9 9 9  
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɴ˅ˎˉ˄ʶˌ ˉˈ˂ʶʽˌ ˁʰʽ ˁˇʽ˄ˈˍʹˍʶˌη 
 

ʰΦʰΦ 
ɾʱʻʹ˃ʰ91 

 
ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ

 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 
ɹˋˍˈˍˇˉˇˌ92 

ʅʶ˂ʾʵʰ 
ʁʵʹʴˇˏ 
ʅˉˇˎʵ˗˄93 

ʇˉʶˏʻˎ˄ˇˌ ɲʽʵʱˋˁ˖˄  ˁʰʽ 
ʅˎ˄ʶˊʴʱˍʶˌ 

όˇ˄ˇ˃ʰˍʶˉ˗˄ˎ˃ˇ ϧ ʲʰʻ˃ʾʵʰύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɳ˂ʶˏʻʶˊʹˌ 
ɳˉʽ˂ˇʴʺˌ 
όɳɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύΣ 

ʊˊˇ˄ˍʽˋˍʺ- 
ˊʽˇ όʊύ 
ɳˊʴʰˋˍʹ- 
ˊʽˇ όɳύ 

ʅʶ ̄̌ʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 
ʵʽʵʱ˔ʻʹˁʶΤ94 

 
όɳʰˊΦ-ʋʶʽ˃Φύ 

ɮˊʽʻ˃ˈˌ 
˒ˇʽˍʹˍ˗˄ 
ˉˇˎ 

ʶ˄ʶʴˊʱ˒ʹˋʰ˄ 
ˋˍˇ ˃ʱʻʹ˃ʰ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ 

ˋˎ˃˃ʶˍʶʽ˔ʰ˄ 
ˋˍʽˌ 

ʶ˅ʶˍʱˋʶʽˌ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ ˉʷˊʰˋʶ 
ʶˉʽˍˎ˔˗ˌ ˋˍʹ˄ 
ˁʰ˄ˇ˄ʽˁʺ ʺ 
ʶˉʰ˄ʰ˂ʹˉˍʽˁʺ 
ʶ˅ʷˍʰˋʹ 

ɮ˅ʽˇ˂ˇʴʺʻʹˁʶ 
ʰˉˈ ˍˇˎˌ 
ʊˇʽˍʹˍʷˌΤ95 

1 ɾʶʴʱ˂ʰ ɲʶʵˇ˃ʷ˄ʰ ˁʰʽ 
ʇˉˇ˂ˇʴʽˋˍʽˁʺ ɿʷ˒ˇˎˌ 

SMACC01 elearn-
ucips.ihu.gr 

 ʃΦ ɼˇˎˁʱˊʰˌ όɲˊΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ɳɮʄ 8 8 8 6 

2 ɾʶʻˇʵˇ˂ˇʴʾʶˌ ɮ˄ʱˉˍˎ˅ʹˌ 
ɽˇʴʽˋ˃ʽˁˇˏ 

SMACC03 elearn-
ucips.ihu.gr 

 ʃΦ ɼˇˎˁʱˊʰˌ όɲˊΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 8 8 8 6 

3 ɮ˄ʱˉˍˎ˅ʹ ɼʽ˄ʹˍ˗˄ 
ɳ˒ʰˊ˃ˇʴ˗˄ 

SMACC04 elearn-
ucips.ihu.gr 

 ɽΦ ɮˁˊʽˍʾʵʹˌ όɮˁΦ ʇˉˈˍˊˇ˒ˇˌύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 8 8 8 7 

4 ɲʽʰʵʽˁˍˎʰˁˈˌ 
ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ 

SMACC02 elearn-
ucips.ihu.gr 

 ɲΦ ʆʶˁˍˇ˄ʾʵʹˌ όɲˊΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ 

ɳɮʄ 8 8 8  

5 ɳ˅ˈˊˎ˅ʹ ɲʶʵˇ˃ʷ˄˖˄ SMACC07 elearn-
ucips.ihu.gr 

 ʋΦ ʆʸ˗ˊˍʸʹˌ όɮ˄Φ ɼʰʻΦύ, ʋΦ 
ɾˉʶˊ˃ˉʶˊʾʵʹˌ όɳɲɹʃύΣ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
(ɳ) 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύ-

ɳˊʴʰˋˍʺˊʽˇ 
όɳύ 

ɳɮʄ 8 8 8 у ʻʶ˖ˊʾʰ ˁʰʽ т 
ʶˊʴʰˋˍʺˊʽˇ 

 
  

 
91 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ). 
92 ɆɖɛŮɘɩůŰŮ Űɖɜ ɖɚŮəŰɟɞɜɘəɐ ŭɘŮɨɗɡɜůɖ Űɞɡ ɛŬɗɐɛŬŰɞɠ, Ŭɜ ɡˊɎɟɢŮɘ. 
93 ɆɖɛŮɘɩůŰŮ Űɖ ůŮɚɑŭŬ Űɞɡ Ƀŭɖɔɞɨ Ɇˊɞɡŭɩɜ (Ŭɜ ɡˊɎɟɢŮɘ), ɧˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ůŰɧɢɞɘ, ɖ ɨɚɖ əŬɘ ɞ Űɟɧˊɞɠ ŭɘŭŬůəŬɚɑŬɠ əŬɘ ŮɝɏŰŬůɖɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ. 
94 ɆɖɛŮɘɩůŰŮ ɛŮ Űɖɜ ɡˊɞŭŮɘəɜɡɧɛŮɜɖ ůɡɜŰɞɛɞɔɟŬűɑŬ ůŮ ˊɞɘɞ Ŭˊɧ ŰŬ ŭɨɞ ŮɝɎɛɖɜŬ (ɐ əŬɘ ůŰŬ ŭɨɞ) Űɖɠ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŭɘŭɎɢɗɖəŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɎɗɖɛŬ. 
95 ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ɗŮŰɘəɐ, ůɖɛŮɘɩůŰŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ űɞɘŰɖŰɩɜ ˊɞɡ ůɡɛˊɚɐɟɤůŬɜ ŰŬ ŮɟɤŰɖɛŬŰɧɚɞɔɘŬ ɔɘôŬɡŰɧ Űɞ ɛɎɗɖɛŬ. ȷɜ Űɞ ɛɎɗɖɛŬ ȹȺɁ ŬɝɘɞɚɞɔɐɗɖəŮ. ȷűɐůŰŮ Űɞ 

ˊŮŭɑɞ əŮɜɧ. Ⱥˊɑůɖɠ, ˊŮɟɘɔɟɎɣŰŮ ůŰɖɜ ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŰŬ əɟɘŰɐɟɘŬ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ŭɘŭŬůəŬɚɑŬɠ (ˊɟɞůɗɏůŰŮ ůŰɞɘɢŮɑŬ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ 

űɞɘŰɖŰɩɜ, ůŰɞɘɢŮɑŬ ˊɞɡ ŭŮɑɢɜɞɡɜ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ űɞɘŰɖŰɩɜ, ɛŮ ɓɎůɖ ˊ.ɢ Űɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ əŬŰɎ Űɖɜ ŬˊɞűɞɑŰɖůɖ ɐ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ ɛŬɗɖɛɎŰɤɜ 

Ŭɧ́ Űɞɡɠ űɞɘŰɖŰɏɠ ɐ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ŮˊɘŰɡɢɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɡɢɧɜ ŭɡůəɞɚɑŮɠ). 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζʅˍˊʰˍʹʴʽˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ʃˊˇʿˈ˄ˍ˖˄η 

 

ʰΦʰΦ 
ɾʱʻʹ˃ʰ96 
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ˌ
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ˍ
ˇ
ˌ

 
ɹˋˍˈˍˇˉˇˌ97 

ʅʶ˂ʾʵʰ 
ʁʵʹʴˇˏ 
ʅˉˇˎʵ˗˄98 

ʇˉʶˏʻˎ˄ˇˌ ɲʽʵʱˋˁ˖˄  ˁʰʽ 
ʅˎ˄ʶˊʴʱˍʶˌ 

όˇ˄ˇ˃ʰˍʶˉ˗˄ˎ˃ˇ ϧ ʲʰʻ˃ʾʵʰύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɳ˂ʶˏʻʶˊʹˌ 
ɳˉʽ˂ˇʴʺˌ όɳɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύΣ 

ʊˊˇ˄ˍʽˋˍʺ- 
ˊʽˇ όʊύ 
ɳˊʴʰˋˍʹ- 
ˊʽˇ όɳύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 
ʵʽʵʱ˔ʻʹˁʶΤ99 

 
όɳʰˊΦ-ʋʶʽ˃Φύ 

ɮˊʽʻ˃ˈˌ 
˒ˇʽˍʹˍ˗˄ ˉˇˎ 
ʶ˄ʶʴˊʱ˒ʹˋʰ˄ 
ˋˍˇ ˃ʱʻʹ˃ʰ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ 

ˋˎ˃˃ʶˍʶʽ˔ʰ˄ 
ˋˍʽˌ 

ʶ˅ʶˍʱˋʶʽˌ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ ˉʷˊʰˋʶ 
ʶˉʽˍˎ˔˗ˌ ˋˍʹ˄ 
ˁʰ˄ˇ˄ʽˁʺ ʺ 
ʶˉʰ˄ʰ˂ʹˉˍʽˁʺ 
ʶ˅ʷˍʰˋʹ 

ɮ˅ʽˇ˂ˇʴʺʻʹˁʶ 
ʰˉˈ ˍˇˎˌ 
ʊˇʽˍʹˍʷˌΤ100 

1 ɳʽˋʰʴ˖ʴʺ ˋˍˇ ʅˍˊʰˍʹʴʽˁˈ 
ʅ˔ʶʵʽʰˋ˃ˈ 
ʃˊˇʿˈ˄ˍ˖˄ 

143 elearn-
ucips.ihu.gr 

 ʅΦ ʊ˖ˍʽʱʵʹˌ όɰʽˇ˃ʹ˔ʰ˄ʽˁˈˌ 
ʅ˔ʶʵʽʰˋˍʺˌύ ϧ G. Telaak 
όɰʽˇ˃ʹ˔ʰ˄ʽˁˈˌ ʅ˔ʶʵʽʰˋˍʺˌύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋʶʽ˃Φ 15 15 15  

2 ɮ˄ʱˉˍˎ˅ʹ ɿʷ˖˄ ʃˊˇʿˈ˄ˍ˖˄ 144 elearn-
ucips.ihu.gr 

 ɲΦ ɼʰˊʰ˂ʷˁʰˌ όɼʰʻΦύ ʇˉ̌˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋʶʽ˃Φ 15 14 14 15 

3 ɮ˄ʱ˂ˎˋʹ ɾʱˊˁʶˍʽ˄ʴˁ ˁʰʽ 
ʅˍˊʰˍʹʴʽˁʺ 

ɴˊʶˎ˄ʰˌ ɾʱˊˁʰˌ 

163 elearn-
ucips.ihu.gr 

 ɾΦ ʆˋˇˎˊʷ˂ʰ όɳˉʽˁΦ ɼʰʻʹʴΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋʶʽ˃Φ 10 10 10  

4 ʅˍˊʰˍʹʴʽˁʷˌ ʴʽʰ ɳ˅˖ˋˍˊʷ˒ʶʽʰ 146 elearn-
ucips.ihu.gr 

 ɮΦ ɲʶ˂ʺˌ όɳˉʽˁΦ ɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋʶʽ˃Φ 4 4 3 3 

5 ʅ˔ʶʵʾʰˋʹ ˁʰʽ ʃʰˊʰʴ˖ʴʺ 145 elearn-
ucips.ihu.gr 

 ɲΦ ʆʸʷˍʸʹˌ όɳˉʽˁΦ ɼʰʻΦύ ϧ ʃΦ 
ɾʰˊˈˉˇˎ˂ˇˌ όɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳʰˊΦ 4 3 3  

6 ʆˊʽˋʵʽʱˋˍʰˍʹ ʅ˔ʶʵʾʰˋʹ ˃ʶ ˍʹ 
ʲˇʺʻʶʽʰ  

ʇˉˇ˂ˇʴʽˋˍʺ όRHINO) 

149 elearn-
ucips.ihu.gr 

 ɹΦ ʅˎ˃ʶ˖˄ʾʵˇˎ όɳˉʾˁΦ ɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ 
- ɳˊʴʰˋˍʺˊʽˇ 

όɳύ 

ʋʶʽ˃Φ 2 2 2 2 

7 ʅ˔ʶʵʽʰˋˍʽˁʺ ʅˁʷ˕ʹ 150C elearn-
ucips.ihu.gr 

 ʊ. ʊʽ˂ʽˉˉˈˉˇˎ˂ˇˌ (ɲˊΦ) ʇˉ̌˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋʶʽ˃Φ 2 2 2  

 
96 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ). 
97 ɆɖɛŮɘɩůŰŮ Űɖɜ ɖɚŮəŰɟɞɜɘəɐ ŭɘŮɨɗɡɜůɖ Űɞɡ ɛŬɗɐɛŬŰɞɠ, Ŭɜ ɡˊɎɟɢŮɘ. 
98 ɆɖɛŮɘɩůŰŮ Űɖ ůŮɚɑŭŬ Űɞɡ Ƀŭɖɔɞɨ Ɇˊɞɡŭɩɜ (Ŭɜ ɡˊɎɟɢŮɘ), ɧˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ůŰɧɢɞɘ, ɖ ɨɚɖ əŬɘ ɞ Űɟɧˊɞɠ ŭɘŭŬůəŬɚɑŬɠ əŬɘ ŮɝɏŰŬůɖɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ. 
99 ɆɖɛŮɘɩůŰŮ ɛŮ Űɖɜ ɡˊɞŭŮɘəɜɡɧɛŮɜɖ ůɡɜŰɞɛɞɔɟŬűɑŬ ůŮ ˊɞɘɞ Ŭˊɧ ŰŬ ŭɨɞ ŮɝɎɛɖɜŬ (ɐ əŬɘ ůŰŬ ŭɨɞ) Űɖɠ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŭɘŭɎɢɗɖəŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɎɗɖɛŬ. 
100 ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ɗŮŰɘəɐ, ůɖɛŮɘɩůŰŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ űɞɘŰɖŰɩɜ ˊɞɡ ůɡɛˊɚɐɟɤůŬɜ ŰŬ ŮɟɤŰɖɛŬŰɧɚɞɔɘŬ ɔɘôŬɡŰɧ Űɞ ɛɎɗɖɛŬ. ȷɜ Űɞ ɛɎɗɖɛŬ ȹȺɁ ŬɝɘɞɚɞɔɐɗɖəŮ. ȷűɐůŰŮ Űɞ 

ˊŮŭɑɞ əŮɜɧ. Ⱥˊɑůɖɠ, ˊŮɟɘɔɟɎɣŰŮ ůŰɖɜ ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŰŬ əɟɘŰɐɟɘŬ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ŭɘŭŬůəŬɚɑŬɠ (ˊɟɞůɗɏůŰŮ ůŰɞɘɢŮɑŬ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ 

űɞɘŰɖŰɩɜ, ůŰɞɘɢŮɑŬ ˊɞɡ ŭŮɑɢɜɞɡɜ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ űɞɘŰɖŰɩɜ, ɛŮ ɓɎůɖ ˊ.ɢ Űɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ əŬŰɎ Űɖɜ ŬˊɞűɞɑŰɖůɖ ɐ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ ɛŬɗɖɛɎŰɤɜ 

Ŭɧ́ Űɞɡɠ űɞɘŰɖŰɏɠ ɐ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ŮˊɘŰɡɢɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɡɢɧɜ ŭɡůəɞɚɑŮɠ). 
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8 ʆˊʽˋʵʽʱˋˍʰˍʹ ʅ˔ʶʵʾʰˋʹ ˃ʶ ˍʹ 
ʲˇʺʻʶʽʰ  

ʇˉˇ˂ˇʴʽˋˍʺ όSOLIDWORKS) 

154 elearn-
ucips.ihu.gr 

 ɲΦ ʆʸʷˍʸʹˌ όɳˉʽˁ . ɼʰʻΦύ ϧ ʃΦ 
ɼˎˊʱˍˋʹˌ όɮ˄Φ ɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ 
- ɳˊʴʰˋˍʺˊʽˇ 

όɳύ 

ʋʶʽ˃Φ 9 9 9 7 

9 ɴˊʴˇ ɰʽˇ˃ʹ˔ʰ˄ʽˁˇˏ 
ʅ˔ʶʵʽʰˋ˃ˇˏ 

165 elearn-
ucips.ihu.gr 

 H. ɾʱˍˋʰˌ όɲˊΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ 
- ɳˊʴʰˋˍʺˊʽˇ 

όɳύ 

ɳʰˊΦ 9 9 9 6 

10 ʅ˔ʶʵʽʰˋ˃ˈˌ ʇˉʹˊʶˋʽ˗˄ 121 elearn-
ucips.ihu.gr 

 ɼΦ ɼʰˍˋʰ˂ʽʱˁʹ όɳˉʽˁΦ ɼʰʻΦύ ϧ 
ʅΦ ɲʶˋˉˇˏʵʹ όɽʷˁˍΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳʰˊΦ 4 3 3 2 

11 ɲʽˇʾˁʹˋʹ ɴˊʴˇˎ 104 elearn-
ucips.ihu.gr 

 ɲΦ ʊ˖˂ʾ˄ʰˌ όɮ˄Φ ɼʰʻΦύ ϧ ʋΦ 
ɮ˔ʾ˂˂ʰˌ  όɮ˄Φ ɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳʰˊΦ 2 2 2 1 

12 ʅˎ˃ˉʶˊʽ˒ˇˊʱ ɼʰˍʰ˄ʰ˂˖ˍʺ 147C elearn-
ucips.ihu.gr 

 ɾΦ ʆˋˇˎˊʷ˂ʰ όɳˉʽˁΦ ɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽh˂ ʷ˅ʶʽˌ όɲύ ɳʰˊΦ 2 2 2 2 

13 ʃˊˇ˃ʺʻʶʽʶˌ ˁʰʽ 
ɲʽʰˉˊʰʴ˃ʰˍʶˏˋʶʽˌ 

148 elearn-
ucips.ihu.gr 

 ɾΦ ɲˊʰˁʱˁʹ όɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳʰˊΦ 2 2 2 2 

14 ʃˊˇʹʴ˃ʷ˄ʹ ɾˇ˄ˍʶ˂ˇˉˇʾʹˋʹ 
ˁʰʽ ɼʰˍʰˋˁʶˎʺ 

167 elearn-
ucips.ihu.gr 

 ɲΦ ʆʸʷˍʸʹˌ όɳˉʽˁΦ ɼʰʻΦύ ʇˉ̌˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ 
- ɳˊʴʰˋˍʺˊʽˇ 

όɳύ 

ɳʰˊΦ 1 1 1  

15 ɳˊʴˇ˄ˇ˃ʾʰ - ɮ˄ʻˊ˗ˉʽ˄ˇʽ 
ʃʰˊʱʴˇ˄ˍʶˌ 

151 elearn-
ucips.ihu.gr 

 HΦ ɾʱˍˋʰˌ όɲˊΦύ ϧ  ʅΦ ʃʰˊʾˋʹ 
όɲˊύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳʰˊΦ 8 8 8 7 

16 ɾˇˊ˒ˇ˂ˇʴʾʰ ʅ˔ʶʵʾˇˎ ˁʰʽ 
ɮʽˋʻʹˍʽˁʺ 

152 elearn-
ucips.ihu.gr 

 ɱΦ ɽʽʰ˃ʱʵʹˌ όɳˉʽˁΦ ɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳʰˊΦ 11 11 11  

17 ɲʹ˃ʽˇˎˊʴʽˁʱ ʌʹ˒ʽʰˁʱ ɾʷˋʰ 166 elearn-
ucips.ihu.gr 

 ɶΦ ɾʱˍˋʰˌ όɲˊύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ 
- ɳˊʴʰˋˍʺˊʽˇ 

όɳύ 

ɳʰˊΦ 2 2 2 2 

18 ʆʶ˔˄ˇ˂ˇʴʾʰ ʇ˂ʽˁ˗˄ 168 elearn-
ucips.ihu.gr 

 ɲΦ ʆʸʷˍʸʹˌ όɳˉʽˁΦ ɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ 
- ɳˊʴʰˋˍʺˊʽˇ 

όɳύ 

ɳʰˊΦ 7 7 7 4 

19 ʃˊˇʹʴ˃ʷ˄ʰ ʅˎˋˍʺ˃ʰˍʰ 
ʃʰˊʰʴ˖ʴʺˌ 

169 elearn-
ucips.ihu.gr 

 ɲΦ ʆʸʷˍʸʹˌ όɳˉʽˁΦ ɼʰʻΦύ ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ 
- ɳˊʴʰˋˍʺˊʽˇ 

όɳύ 

ɳʰˊΦ 8 8 8  

20 ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ɮ˄ʻˊ˗ˉˇˎ - 
ʇˉˇ˂ˇʴʽˋˍʺΣ ʅ˔ʶʵʾʰˋʹ ˁʰʽ 
ɳ˃ˉʶʽˊʾʰ ʋˊʺˋˍʹ 

E165 elearn-
ucips.ihu.gr 

 ɶΦ ɾʱˍˋʰˌ όɲˊύ ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ 
- ɳˊʴʰˋˍʺˊʽˇ 

όɳύ 

ɳʰˊΦ 2 2 2  

21 A˄ˍʾˋˍˊˇ˒ʹ ʅ˔ʶʵʾʰˋʹ ˁʰʽ 
ʆˊʽˋʵʽʱˋˍʰˍʹ ɳˁˍˏˉ˖ˋʹ 

E160 elearn-
ucips.ihu.gr 

 ɿΦ ɾˉʽ˂ʱ˂ʹˌ όɼʰʻΦύ ϧ ʃΦ 
ɼˎˊʱˍˋʹˌ όɮ˄Φ ɼʰʻΦύ 

ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ 
- ɳˊʴʰˋˍʺˊʽˇ 

όɳύ 

ɳʰˊΦ 8 7 7 2 
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22 ɲʽˇʾˁʹˋʹ ɽʶʽˍˇˎˊʴʽ˗˄ E157 elearn-
ucips.ihu.gr 

 ɼΦ ɼʰˍˋʰ˂ʽʱˁʹ όɳˉʽˁΦ ɼʰʻΦύ ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳʰˊΦ 2 2 2 1 

23 ɰʽˇ˃ʾ˃ʹˋʹ ˋˍˇ ʅ˔ʶʵʽʰˋ˃ˈ E158 elearn-
ucips.ihu.gr 

 ɶΦ ɾʱˍˋʰˌ όɲˊύ ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ 
- ɳˊʴʰˋˍʺˊʽˇ 

όɳύ 

ɳʰˊΦ 10 10 10  

24 ʅ˔ʶʵʽʰˋ˃ˈˌ ʴʽʰ ˍʹ˄ 
ɳ˒ˇʵʽʰˋˍʽˁʺ ɮ˂ˎˋʾʵʰ ˁʰʽ 

ɳˉʽ˃ʶ˂ʹˍʶʾʰ 

E166 elearn-
ucips.ihu.gr 

 ɾΦ ɲˊʰˁʱˁʹ όɮ˄Φ ɼʰʻΦύ ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɲʽh˂ ʷ˅ʶʽˌ όɲύ ʋʶʽ˃Φ 3 3 3 3 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳ˄ʶˊʴʶʽʰˁʱ ʅˎˋˍʺ˃ʰˍʰη 

ʰΦʰΦ ɾʱʻʹ˃ʰ101 
ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ

 
ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 

ɹˋˍˈˍˇˉˇˌ102 
ʅʶ˂ʾʵʰ 
ʁʵʹʴˇˏ 
ʅˉˇˎʵ˗˄103 

ʇˉʶˏʻˎ˄ˇˌ 
ɲʽʵʱˋˁ˖˄  ˁʰʽ 
ʅˎ˄ʶˊʴʱˍʶˌ 

όˇ˄ˇ˃ʰˍʶˉ˗˄ˎ˃ˇ 
ϧ ʲʰʻ˃ʾʵʰύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɳ˂ʶˏʻʶˊʹˌ 
ɳˉʽ˂ˇʴʺˌ όɳɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύΣ 

ʊˊˇ˄ˍʽˋˍʺ- 
ˊʽˇ όʊύ 
ɳˊʴʰˋˍʹ- 
ˊʽˇ όɳύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 

ʵʽʵʱ˔ʻʹˁʶΤ104 
 

όɳʰˊΦ-ʋʶʽ˃Φύ 

ɮˊʽʻ˃ˈˌ 
˒ˇʽˍʹˍ˗˄ 
ˉˇˎ 

ʶ˄ʶʴˊʱ˒ʹˋʰ
˄ ˋˍˇ 
˃ʱʻʹ˃ʰ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ 

ˋˎ˃˃ʶˍʶʽ˔ʰ
˄ ˋˍʽˌ 
ʶ˅ʶˍʱˋʶʽˌ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ ˉʷˊʰˋʶ 
ʶˉʽˍˎ˔˗ˌ 
ˋˍʹ˄ 

ˁʰ˄ˇ˄ʽˁʺ ʺ 
ʶˉʰ˄ʰ˂ʹˉˍʽˁ
ʺ ʶ˅ʷˍʰˋʹ 

ɮ˅ʽˇ˂ˇʴʺʻ
ʹˁʶ ʰˉˈ 
ˍˇˎˌ 

ʊˇʽˍʹˍʷˌΤ
105 

1 ʃˇˋˇˍʽˁʷˌ ɾʷʻˇʵˇʽ ESC10 elearn-
ucips.ihu.gr 

 ɲʶˊʴʽʰʵʷˌ 
ɸʶˇ˂ˈʴˇˌ όɳˉʽˁΦ 

ɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 4 4 4  

2 ʃˊˇˋˇ˃ˇʾ˖ˋʹ ˁʰʽ 
ɾˇ˄ˍʶ˂ˇˉˇʾʹˋʹ 
ɳ˄ʶˊʴʶʽʰˁ˗˄ 
ʅˎˋˍʹ˃ʱˍ˖˄ 

ESC13 elearn-
ucips.ihu.gr 

 ʅˁʶˏʹˌ ɱʶ˗ˊʴʽˇˌ 
όɳˊʶˎ˄ʹˍʺˌ ɮύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 2 2 2  

3 ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ 
ɴˊʴ˖˄ 

ESC21 elearn-
ucips.ihu.gr 

 ʃʰ˄ʰʴʽ˖ˍʾʵʹˌ 
ɸʶˈʵ˖ˊˇˌ όɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 4 4 4  

4 ɲʽʶˊʴʰˋʾʶˌ 
ɾʶˍʰˍˊˇˉʺˌ 
ɳ˄ʷˊʴʶʽʰˌ ˁʰʽ 
ʃʰˊʰʴ˖ʴʺ ɹˋ˔ˏˇˌ 

ESC20 elearn-
ucips.ihu.gr 

 ɶˊʰˁ˂ʷˇˎˌ ɳ˂ʷ˄ʹ 
όɮ˄ΦɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 2 2 2  

5 ɲʽʰ˔ʶʾˊʽˋʹ ɴˊʴ˖˄ ESC22 elearn-
ucips.ihu.gr 

 ʊ˖˂ʾ˄ʰˌ 
ɲʹ˃ʺˍˊʽˇˌ 

όɮ˄ΦɼʰʻΦύΣ ɮ˔ʾ˂˂ʰˌ 
ʋʰˊʾˋʽˇˌ όɮ˄ΦɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽh˂ ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 4 4 4  

 
101 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ). 
102 ɆɖɛŮɘɩůŰŮ Űɖɜ ɖɚŮəŰɟɞɜɘəɐ ŭɘŮɨɗɡɜůɖ Űɞɡ ɛŬɗɐɛŬŰɞɠ, Ŭɜ ɡˊɎɟɢŮɘ. 
103 ɆɖɛŮɘɩůŰŮ Űɖ ůŮɚɑŭŬ Űɞɡ Ƀŭɖɔɞɨ Ɇˊɞɡŭɩɜ (Ŭɜ ɡˊɎɟɢŮɘ), ɧˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ůŰɧɢɞɘ, ɖ ɨɚɖ əŬɘ ɞ Űɟɧˊɞɠ ŭɘŭŬůəŬɚɑŬɠ əŬɘ ŮɝɏŰŬůɖɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ. 
104 ɆɖɛŮɘɩůŰŮ ɛŮ Űɖɜ ɡˊɞŭŮɘəɜɡɧɛŮɜɖ ůɡɜŰɞɛɞɔɟŬűɑŬ ůŮ ˊɞɘɞ Ŭˊɧ ŰŬ ŭɨɞ ŮɝɎɛɖɜŬ (ɐ əŬɘ ůŰŬ ŭɨɞ) Űɖɠ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŭɘŭɎɢɗɖəŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɎɗɖɛŬ. 
105 ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ɗŮŰɘəɐ, ůɖɛŮɘɩůŰŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ űɞɘŰɖŰɩɜ ˊɞɡ ůɡɛˊɚɐɟɤůŬɜ ŰŬ ŮɟɤŰɖɛŬŰɧɚɞɔɘŬ ɔɘôŬɡŰɧ Űɞ ɛɎɗɖɛŬ. ȷɜ Űɞ ɛɎɗɖɛŬ ȹȺɁ ŬɝɘɞɚɞɔɐɗɖəŮ. ȷűɐůŰŮ Űɞ 

ˊŮŭɑɞ əŮɜɧ. Ⱥˊɑůɖɠ, ˊŮɟɘɔɟɎɣŰŮ ůŰɖɜ ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŰŬ əɟɘŰɐɟɘŬ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ŭɘŭŬůəŬɚɑŬɠ (ˊɟɞůɗɏůŰŮ ůŰɞɘɢŮɑŬ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ 

űɞɘŰɖŰɩɜ, ůŰɞɘɢŮɑŬ ˊɞɡ ŭŮɑɢɜɞɡɜ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ űɞɘŰɖŰɩɜ, ɛŮ ɓɎůɖ ˊ.ɢ Űɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ əŬŰɎ Űɖɜ ŬˊɞűɞɑŰɖůɖ ɐ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ ɛŬɗɖɛɎŰɤɜ 

Ŭɧ́ Űɞɡɠ űɞɘŰɖŰɏɠ ɐ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ŮˊɘŰɡɢɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɡɢɧɜ ŭɡůəɞɚɑŮɠ). 
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6 ɳ˄ʰ˂˂ʰˁˍʽˁʱ 
ɼʰˏˋʽ˃ʰ 

ESC16 elearn-
ucips.ihu.gr 

 ɶˊʰˁ˂ʷˇˎˌ ɳ˂ʷ˄ʹ 
όɮ˄ΦɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 2 2 2  

7 ɶ˂ʽʰˁʱ ʅˎˋˍʺ˃ʰˍʰ 
ʃʰˊʰʴ˖ʴʺˌ 
ɸʶˊ˃ˈˍʹˍʰˌ ˁʰʽ 
ɶ˂ʶˁˍˊʽˋ˃ˇˏ 

ESC15 elearn-
ucips.ihu.gr 

 ɾʰˊˍʽ˄ˈˉˇˎ˂ˇˌ 
ɱʶ˗ˊʴʽˇˌ όɲˊΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 2 2 1  

8 ɴ˅ˎˉ˄ʶˌ ʃˈ˂ʶʽˌ ESC24 elearn-
ucips.ihu.gr 

 ɼˇ˂ˇˁˇˍˋʱ 
ɲʽˇ˄ˎˋʾʰ όɮ˄ΦɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 2 2 2  

9 ɮˉˇʻʺˁʶˎˋʹ ˁʰʽ 
ɾʶˍʰ˒ˇˊʱ 
ɳ˄ʷˊʴʶʽʰˌ 

ESE06 elearn-
ucips.ihu.gr 

 ʋˊʽˋˍˇ˒ˇˊʾʵʹˌ 
ɱʶ˗ˊʴʽˇˌ όɼʰʻΦύ 

ɳˉ̔˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ  
4 

4 4  

10 ɲʽʰ˔ʶʾˊʽˋʹ 
ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 
ɼʽ˄ʵˏ˄˖˄ 

 
 

ESE25 
 
 

elearn-
ucips.ihu.gr 

 ɲˊʰˁʱˁʹ ɾʰˊʾʰ 
όɮ˄ΦɼʰʻΦύ 

 
) 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 2 2 2  

11 ɮ˄ʱ˂ˎˋʹ 
ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 
ɳˉʽˉˍ˗ˋʶ˖˄ 

ESE22 elearn-
ucips.ihu.gr 

 ɶˊʰˁ˂ʷˇˎˌ ɳ˂ʷ˄ʹ 
όɮ˄ΦɼʰʻΦ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 2 2 2  
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳ˄ʷˊʴʶʽʰ ˁʰʽ ʋˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁʺη 

ʰΦʰΦ ɾʱʻʹ˃ʰ106 
ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ

 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 
ɹˋˍˈˍˇˉˇˌ107 

ʅʶ˂ʾʵʰ 
ʁʵʹʴˇˏ 
ʅˉˇˎʵ˗˄108 

ʇˉʶˏʻˎ˄ˇˌ 
ɲʽʵʱˋˁ˖˄  ˁʰʽ 
ʅˎ˄ʶˊʴʱˍʶˌ 

όˇ˄ˇ˃ʰˍʶˉ˗˄ˎ˃ˇ ϧ 
ʲʰʻ˃ʾʵʰύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɳ˂ʶˏʻʶˊʹˌ 
ɳˉʽ˂ˇʴʺˌ όɳɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύΣ 

ʊˊˇ˄ˍʽˋˍʺ- 
ˊʽˇ όʊύ 
ɳˊʴʰˋˍʹ- 
ˊʽˇ όɳύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 

ʵʽʵʱ˔ʻʹˁʶΤ109 
 

όɳʰˊΦ-ʋʶʽ˃Φύ 

ɮˊʽʻ˃ˈˌ 
˒ˇʽˍʹˍ˗˄ ˉˇˎ 
ʶ˄ʶʴˊʱ˒ʹˋʰ˄ 
ˋˍˇ ˃ʱʻʹ˃ʰ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ ˉˇˎ 
ˋˎ˃˃ʶˍʶʽ˔ʰ˄ 
ˋˍʽˌ ʶ˅ʶˍʱˋʶʽˌ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ ˉʷˊʰˋʶ 
ʶˉʽˍˎ˔˗ˌ 
ˋˍʹ˄ 

ˁʰ˄ˇ˄ʽˁʺ ʺ 
ʶˉʰ˄ʰ˂ʹˉˍʽˁ
ʺ ʶ˅ʷˍʰˋʹ 

ɮ˅ʽˇ˂ˇʴʺʻʹ
ˁʶ ʰˉˈ ˍˇˎˌ 
ʊˇʽˍʹˍʷˌΤ

110 

1 ʃˇˋˇˍʽˁʷˌ ɾʷʻˇʵˇʽ EMC01 elearn-
ucips.ihu.gr 

 ɲʶˊʴʽʰʵʷˌ ɸʶˇ˂ˈʴˇˌ  
όɳˉʽˁΦ ɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 5 5 5 7 

2 ɲʽh̝ ʶʾˊʽˋʹ ɴˊʴ˖˄ EFC03 elearn-
ucips.ihu.gr 

 ɮ˔ʾ˂˂ʰˌ ʋʰˊʾˋʽˇˌ 
όɮ˄ΦɼʰʻΦύΣ ʊ˖˂ʾ˄ʰˌ 
ɲʹ˃ʺˍˊʽˇˌ όɮ˄ΦɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 5 5 5  

3 ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ 
ɴˊʴ˖˄ 

EFC04 elearn-
ucips.ihu.gr 

 ʃʰ˄ʰʴʽ˖ˍʾʵʹˌ 
ɸʶˈʵ˖ˊˇˌ όɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 5 5 5  

4 ʁʽˁˇ˄ˇ˃ʽˁʱ ˍˇˎ 
ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ 
ˍʹˌ ɳ˄ʷˊʴʶʽʰˌ 

EFC02 elearn-
ucips.ihu.gr 

 ʅʰˊˍʸʶˍʱˁʹˌ 
ɳˎˍˏ˔ʽˇˌ όɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 5 5 5  

5 ʆʶ˔˄ˇ˂ˇʴʾʰ 
ɳ˄ʶˊʴʶʽʰˁ˗˄ 
ʅˎˋˍʹ˃ʱˍ˖˄ 

EFC01 elearn-
ucips.ihu.gr 

 ɶˊʰˁ˂ʷˇˎˌ ɳ˂ʷ˄ʹ 
όɮ˄ΦɼʰʻΦύ 

ʇˉ̌˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 5 5 5 4 

6 ɳ˄ʷˊʴʶʽʰ ˁʰʽ 
ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺ 

EMC09 elearn-
ucips.ihu.gr 

 ɰ˂ʰ˔ˇˁ˗ˋˍʰˌ 
ʋˊʺˋˍˇˌ όɮ˄ΦɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 5 5 5  

7 ɲʽʰ˔ʶʾˊʽˋʹ 
ʋˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁ˗
˄ ɼʽ˄ʵˏ˄˖˄ 

EMC07 elearn-
ucips.ihu.gr 

 ʃˇˎ˂ʽʱˋʹˌ ʃʱ˄ˇˌ 
όɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 5 5 5  

 
106 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ). 
107 ɆɖɛŮɘɩůŰŮ Űɖɜ ɖɚŮəŰɟɞɜɘəɐ ŭɘŮɨɗɡɜůɖ Űɞɡ ɛŬɗɐɛŬŰɞɠ, Ŭɜ ɡˊɎɟɢŮɘ. 
108 ɆɖɛŮɘɩůŰŮ Űɖ ůŮɚɑŭŬ Űɞɡ Ƀŭɖɔɞɨ Ɇˊɞɡŭɩɜ (Ŭɜ ɡˊɎɟɢŮɘ), ɧˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ůŰɧɢɞɘ, ɖ ɨɚɖ əŬɘ ɞ Űɟɧˊɞɠ ŭɘŭŬůəŬɚɑŬɠ əŬɘ ŮɝɏŰŬůɖɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ. 
109 ɆɖɛŮɘɩůŰŮ ɛŮ Űɖɜ ɡˊɞŭŮɘəɜɡɧɛŮɜɖ ůɡɜŰɞɛɞɔɟŬűɑŬ ůŮ ˊɞɘɞ Ŭˊɧ ŰŬ ŭɨɞ ŮɝɎɛɖɜŬ (ɐ əŬɘ ůŰŬ ŭɨɞ) Űɖɠ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŭɘŭɎɢɗɖəŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɎɗɖɛŬ. 
110 ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ɗŮŰɘəɐ, ůɖɛŮɘɩůŰŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ űɞɘŰɖŰɩɜ ˊɞɡ ůɡɛˊɚɐɟɤůŬɜ ŰŬ ŮɟɤŰɖɛŬŰɧɚɞɔɘŬ ɔɘôŬɡŰɧ Űɞ ɛɎɗɖɛŬ. ȷɜ Űɞ ɛɎɗɖɛŬ ȹȺɁ ŬɝɘɞɚɞɔɐɗɖəŮ. ȷűɐůŰŮ Űɞ 

ˊŮŭɑɞ əŮɜɧ. Ⱥˊɑůɖɠ, ˊŮɟɘɔɟɎɣŰŮ ůŰɖɜ ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŰŬ əɟɘŰɐɟɘŬ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ŭɘŭŬůəŬɚɑŬɠ (ˊɟɞůɗɏůŰŮ ůŰɞɘɢŮɑŬ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ 

űɞɘŰɖŰɩɜ, ůŰɞɘɢŮɑŬ ˊɞɡ ŭŮɑɢɜɞɡɜ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ űɞɘŰɖŰɩɜ, ɛŮ ɓɎůɖ ˊ.ɢ Űɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ əŬŰɎ Űɖɜ ŬˊɞűɞɑŰɖůɖ ɐ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ ɛŬɗɖɛɎŰɤɜ 

Ŭɧ́ Űɞɡɠ űɞɘŰɖŰɏɠ ɐ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ŮˊɘŰɡɢɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɡɢɧɜ ŭɡůəɞɚɑŮɠ). 
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8 ʋˊʹ˃ʰˍʰʴˇˊʷˌ EMC08 elearn-
ucips.ihu.gr 

 ʃʰ˄ʰʴʽ˖ˍʾʵʹˌ 
ɸʶˈʵ˖ˊˇˌ όɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 1 1 1  

9 ɲʽʰ˔ʶʾˊʽˋʹ 
ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 
ɼʽ˄ʵˏ˄˖˄ 

EFE08 elearn-
ucips.ihu.gr 

 ɲˊʰˁʱˁʹ ɾʰˊʾʰ όɮ˄Φ 
ɼʰʻΦύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 1 1 1  

10 ɮ˄ʱ˂ˎˋʹ ɼˈˋˍˇˎˌ 
ʁ˒ʷ˂ˇˎˌ 

EFE02 elearn-
ucips.ihu.gr 

 ʃʰ˄ˍʶ˂ʾʵʹˌ 
ɸʶˇ˂ˈʴˇˌ όɼʰʻύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 4 4 4 1 

11 ɮ˅ʽˇ˂ˈʴʹˋʹ 
ɳˉʽˉˍ˗ˋʶ˖˄ 

ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 

EFE07 elearn-
ucips.ihu.gr 

 ɶˊʰˁ˂ʷˇˎˌ ɳ˂ʷ˄ʹ 
όɮ˄ΦɼʰʻΦύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 2 2 2  

12 ɰʽ˗ˋʽ˃ʹ ʃʰˊʰʴ˖ʴʺ 
ˁʰʽ ɼʰˍʰ˄ʱ˂˖ˋʹ 

EF08 elearn-
ucips.ihu.gr 

 ʆʸʽ˗˄ʰˌ ʃʰ˄ʰʴʽ˗ˍʹˌ 
όɼʰʻΦύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 3 3 3  
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳ˄ʶˊʴʶʽʰˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ɼˍʽˊʾ˖˄η 

ʰΦʰΦ ɾʱʻʹ˃ʰ111 
ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ

 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 
ɹˋˍˈˍˇˉˇˌ112 

ʅʶ˂ʾʵʰ 
ʁʵʹʴˇˏ 
ʅˉˇˎʵ˗˄113 

ʇˉʶˏʻˎ˄ˇˌ 
ɲʽʵʱˋˁ˖˄  ˁʰʽ 
ʅˎ˄ʶˊʴʱˍʶˌ 

όˇ˄ˇ˃ʰˍʶˉ˗˄ˎ˃ˇ ϧ 
ʲʰʻ˃ʾʵʰύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɳ˂ʶˏʻʶˊʹˌ 
ɳˉʽ˂ˇʴʺˌ όɳɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύΣ 

ʊˊˇ˄ˍʽˋˍʺ- 
ˊʽˇ όʊύ 
ɳˊʴʰˋˍʹ- 
ˊʽˇ όɳύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 

ʵʽʵʱ˔ʻʹˁʶΤ114 
 

όɳʰˊΦ-ʋʶʽ˃Φύ 

ɮˊʽʻ˃ˈˌ 
˒ˇʽˍʹˍ˗˄ ˉˇˎ 
ʶ˄ʶʴˊʱ˒ʹˋʰ˄ 
ˋˍˇ ˃ʱʻʹ˃ʰ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ ˉˇˎ 
ˋˎ˃˃ʶˍʶʽ˔ʰ˄ 
ˋˍʽˌ ʶ˅ʶˍʱˋʶʽˌ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ ˉʷˊʰˋʶ 
ʶˉʽˍˎ˔˗ˌ 
ˋˍʹ˄ 

ˁʰ˄ˇ˄ʽˁʺ ʺ 
ʶˉʰ˄ʰ˂ʹˉˍʽˁ
ʺ ʶ˅ʷˍʰˋʹ 

ɮ˅ʽˇ˂ˇʴʺʻʹ
ˁʶ ʰˉˈ ˍˇˎˌ 
ʊˇʽˍʹˍʷˌΤ

115 

1 ʃˇˋˇˍʽˁʷˌ ɾʷʻˇʵˇʽ EBDC01 elearn-
ucips.ihu.gr 

 ɲʶˊʴʽʰʵʷˌ ɸʶˇ˂ˈʴˇˌ  
όɳˉʽˁΦ ɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 7 7 7  

2 ɳ˄ʶˊʴʶʽʰˁˈˌ 
ʅ˔ʶʵʽʰˋ˃ˈˌ ɼˍʽˊʾ˖˄ 

EBDC02 elearn-
ucips.ihu.gr 

 ɸʶˇʵ˖ˊʾʵˇˎ 
ɹ˒ʽʴʷ˄ʶʽʰ όɲˊΦύΣ 
ʃʰ˄ʱˊʰˌ ɱʶ˗ˊʴʽˇˌ 
όɳˉʽˁΦ ɼʰʻΦύ 

ʇˉ̌˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 6 6 6  

3 ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ 
ɴˊʴ˖˄ 

EBDC09 elearn-
ucips.ihu.gr 

 ʃʰ˄ʰʴʽ˖ˍʾʵʹˌ 
ɸʶˈʵ˖ˊˇˌ όɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 7 7 7  

4 ɸʷˊ˃ʰ˄ˋʹΣ ʌˏ˅ʹ ˁʰʽ 
ɼ˂ʽ˃ʰˍʽˋ˃ˈˌ 

EBDC04 elearn-
ucips.ihu.gr 

 ɾʰˊˍʽ˄ˈˉˇˎ˂ˇˌ 
ɱʶ˗ˊʴʽˇˌ όɲˊΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 6 6 6 2 

5 ɲʽʰ˔ʶʾˊʽˋʹ ɴˊʴ˖˄ EBDC10 elearn-
ucips.ihu.gr 

 ʊ˖˂ʾ˄ʰˌ ɲʹ˃ʺˍˊʽˇˌ 
όɮ˄ΦɼʰʻΦύΣ ɮ˔ʾ˂˂ʰˌ 
ʋʰˊʾˋʽˇˌ όɮ˄ΦɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 7 7 7  

6 ɮˉˇʵˇˍʽˁʷˌ 
ˉʰˊʶ˃ʲʱˋʶʽˌ 
ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹˌ 
ʶ˄ʷˊʴʶʽʰˌ ˋʶ 

ˎ˒ʽˋˍʱ˃ʶ˄ʰ ˁˍʾˊʽʰ 

EBDC11 elearn-
ucips.ihu.gr 

 ʃʰ˄ʱˊʰˌ ɱʷ˖ˊʴʽˇˌ 
όɳˉʽˁΦ ɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 5 5 5  

 
111 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ). 
112 ɆɖɛŮɘɩůŰŮ Űɖɜ ɖɚŮəŰɟɞɜɘəɐ ŭɘŮɨɗɡɜůɖ Űɞɡ ɛŬɗɐɛŬŰɞɠ, Ŭɜ ɡˊɎɟɢŮɘ. 
113 ɆɖɛŮɘɩůŰŮ Űɖ ůŮɚɑŭŬ Űɞɡ Ƀŭɖɔɞɨ Ɇˊɞɡŭɩɜ (Ŭɜ ɡˊɎɟɢŮɘ), ɧˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ůŰɧɢɞɘ, ɖ ɨɚɖ əŬɘ ɞ Űɟɧˊɞɠ ŭɘŭŬůəŬɚɑŬɠ əŬɘ ŮɝɏŰŬůɖɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ. 
114 ɆɖɛŮɘɩůŰŮ ɛŮ Űɖɜ ɡˊɞŭŮɘəɜɡɧɛŮɜɖ ůɡɜŰɞɛɞɔɟŬűɑŬ ůŮ ˊɞɘɞ Ŭˊɧ ŰŬ ŭɨɞ ŮɝɎɛɖɜŬ (ɐ əŬɘ ůŰŬ ŭɨɞ) Űɖɠ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŭɘŭɎɢɗɖəŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɎɗɖɛŬ. 
115 ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ɗŮŰɘəɐ, ůɖɛŮɘɩůŰŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ űɞɘŰɖŰɩɜ ˊɞɡ ůɡɛˊɚɐɟɤůŬɜ ŰŬ ŮɟɤŰɖɛŬŰɧɚɞɔɘŬ ɔɘôŬɡŰɧ Űɞ ɛɎɗɖɛŬ. ȷɜ Űɞ ɛɎɗɖɛŬ ȹȺɁ ŬɝɘɞɚɞɔɐɗɖəŮ. ȷűɐůŰŮ Űɞ 

ˊŮŭɑɞ əŮɜɧ. Ⱥˊɑůɖɠ, ˊŮɟɘɔɟɎɣŰŮ ůŰɖɜ ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŰŬ əɟɘŰɐɟɘŬ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ŭɘŭŬůəŬɚɑŬɠ (ˊɟɞůɗɏůŰŮ ůŰɞɘɢŮɑŬ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ 

űɞɘŰɖŰɩɜ, ůŰɞɘɢŮɑŬ ˊɞɡ ŭŮɑɢɜɞɡɜ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ űɞɘŰɖŰɩɜ, ɛŮ ɓɎůɖ ˊ.ɢ Űɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ əŬŰɎ Űɖɜ ŬˊɞűɞɑŰɖůɖ ɐ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ ɛŬɗɖɛɎŰɤɜ 

Ŭɧ́ Űɞɡɠ űɞɘŰɖŰɏɠ ɐ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ŮˊɘŰɡɢɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɡɢɧɜ ŭɡůəɞɚɑŮɠ). 
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7 ɳ˄ˋ˖˃ʱˍ˖ˋʹ 
ʅˎˋˍʹ˃ʱˍ˖˄ ɮʃɳ ˋʶ 

ɼˍʾˊʽʰ 

EBDC07 elearn-
ucips.ihu.gr 

 ɾʰˊˍʽ˄ˈˉˇˎ˂ˇˌ 
ɱʶ˗ˊʴʽˇˌ όɲˊΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 5 5 5 1 

8 ʃˊˇˋˇ˃ˇʾ˖ˋʹ ˁʰʽ 
ɮ˄ʱ˂ˎˋʹ 
ɳ˄ʶˊʴʶʽʰˁʺˌ 

ɳˉʾʵˇˋʹˌ ˁˍʽˊʾ˖˄ 

EBDC12 elearn-
ucips.ihu.gr 

 ɸʶˇʵ˖ˊʾʵˇˎ 
ɹ˒ʽʴʷ˄ʶʽʰ όɲˊΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 5 5 5 1 

9 ɮˉˇʻʺˁʶˎˋʹ ˁʰʽ 
ɾʶˍʰ˒ˇˊʱ 
ɳ˄ʷˊʴʶʽʰˌ 

EBDE08 elearn-
ucips.ihu.gr 

 ʋˊʽˋˍˇ˒ˇˊʾʵʹˌ 
ɱʶ˗ˊʴʽˇˌ όɼʰʻΦύ 

ɳˉ̔˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 1 1 1  

10 ɴ˅ˎˉ˄ʶˌ ʃˈ˂ʶʽˌ EBDE06 elearn-
ucips.ihu.gr 

 ɼˇ˂ˇˁˇˍˋʱ ɲʽˇ˄ˎˋʾʰ 
όɮ˄ΦɼʰʻΦύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 5 4 4  

11 ʁʽˁˇ˂ˇʴʽˁˈˌ 
ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ 

˔˖ˊˇˍʰ˅ʾʰ ˋʶ ʻʶˊ˃ʱ 
ˁ˂ʾ˃ʰˍʰ 

EBDE02 elearn-
ucips.ihu.gr 

 ɸʶˇʵ˖ˊʾʵˇˎ 
ɹ˒ʽʴʷ˄ʶʽʰ όɲˊΦύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 5 5 5  
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɲʽʰ˔ʶʾˊʽˋʹ ˁʰʽ ɰʽ˖ˋʽ˃ˈˍʹˍʰη 

ʰΦʰΦ ɾʱʻʹ˃ʰ116 
ɼ
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ʽ
ˁ
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ˌ

 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 
ɹˋˍˈˍˇˉˇˌ117 

ʅʶ˂ʾʵʰ 
ʁʵʹʴˇˏ 
ʅˉˇˎʵ˗˄118 

ʇˉʶˏʻˎ˄ˇˌ 
ɲʽʵʱˋˁ˖˄  ˁʰʽ 
ʅˎ˄ʶˊʴʱˍʶˌ 

όˇ˄ˇ˃ʰˍʶˉ˗˄ˎ˃ˇ ϧ 
ʲʰʻ˃ʾʵʰύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɼʰˍϥʶˉʽ˂ˇʴʺ˄ 
όɳύ 

ɳ˂ʶˏʻʶˊʹˌ 
ɳˉʽ˂ˇʴʺˌ όɳɳύ 

ɲʽʰ˂ʷ˅ʶʽˌ 
όɲύΣ 

ʊˊˇ˄ˍʽˋˍʺ- 
ˊʽˇ όʊύ 
ɳˊʴʰˋˍʹ- 
ˊʽˇ όɳύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 

ʵʽʵʱ˔ʻʹˁʶΤ119 
 

όɳʰˊΦ-ʋʶʽ˃Φύ 

ɮˊʽʻ˃ˈˌ 
˒ˇʽˍʹˍ˗˄ ˉˇˎ 
ʶ˄ʶʴˊʱ˒ʹˋʰ˄ 
ˋˍˇ ˃ʱʻʹ˃ʰ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ ˉˇˎ 
ˋˎ˃˃ʶˍʶʽ˔ʰ˄ 
ˋˍʽˌ ʶ˅ʶˍʱˋʶʽˌ 

ɮˊʽʻ˃ˈˌ 
ʊˇʽˍʹˍ˗˄ 
ˉˇˎ ˉʷˊʰˋʶ 
ʶˉʽˍˎ˔˗ˌ 
ˋˍʹ˄ 

ˁʰ˄ˇ˄ʽˁʺ ʺ 
ʶˉʰ˄ʰ˂ʹˉˍʽˁ
ʺ ʶ˅ʷˍʰˋʹ 

ɮ˅ʽˇ˂ˇʴʺʻʹ
ˁʶ ʰˉˈ ˍˇˎˌ 
ʊˇʽˍʹˍʷˌΤ

120 

1 ʃˇˋˇˍʽˁʷˌ ɾʷʻˇʵˇʽ 39 elearn-
ucips.ihu.gr 

 ɲʶˊʴʽʰʵʷˌ ɸʶˇ˂ˈʴˇˌ  
όɳˉʽˁΦ ɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 5 5 5  

2 ɲʽh̝ ʶʾˊʽˋʹ ɴˊʴ˖˄ 33 elearn-
ucips.ihu.gr 

 ʊ˖˂ʾ˄ʰˌ ɲʹ˃ʺˍˊʽˇˌ 
όɮ˄ΦɼʰʻΦύ ɮ˔ʾ˂˂ʰˌ 
ʋʰˊʾˋʽˇˌ όɮ˄ΦɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 5 5 5  

3 ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ 
ɴˊʴ˖˄ 

34 elearn-
ucips.ihu.gr 

 ʃʰ˄ʰʴʽ˖ˍʾʵʹˌ 
ɸʶˈʵ˖ˊˇˌ όɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 5 5 5  

4 ʁʽˁˇ˄ˇ˃ʽˁʱ ˍˇˎ 
ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ 
ˁʰʽ ˍʹˌ ɳ˄ʷˊʴʶʽʰˌ 

35 elearn-
ucips.ihu.gr 

 ʅʰˊˍʸʶˍʱˁʹˌ 
ɳˎˍˏ˔ʽˇˌ όɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 4 4 4  

5 ʅˎˋˍʺ˃ʰˍʰ 
ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ 
ɲʽʰ˔ʶʾˊʽˋʹˌ 

36 elearn-
ucips.ihu.gr 

 ɲˊʰˁʱˁʹ ɾʰˊʾʰ 
όɮ˄ΦɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽh˂ ʷ˅ʶʽˌ όɲύ ʋɳɹɾ 4 4 4  

6 ɳ˄ʷˊʴʶʽʰ ˁʰʽ 
ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺ 

37 elearn-
ucips.ihu.gr 

 ɰ˂ʰ˔ˇˁ˗ˋˍʰˌ 
ʋˊʺˋˍˇˌ όɮ˄ΦɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 4 4 4  

7 ɮ˄ʱ˂ˎˋʹ ɼˈˋˍˇˎˌ - 
ʁ˒ʷ˂ˇˎˌ 

38 elearn-
ucips.ihu.gr 

 ʃʰ˄ˍʶ˂ʾʵʹˌ 
ɸʶˇ˂ˈʴˇˌ όɮ˄ΦɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽh˂ ʷ˅ʶʽˌ όɲύ ɳɮʄ 4 4 4  

 
116 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ). 
117 ɆɖɛŮɘɩůŰŮ Űɖɜ ɖɚŮəŰɟɞɜɘəɐ ŭɘŮɨɗɡɜůɖ Űɞɡ ɛŬɗɐɛŬŰɞɠ, Ŭɜ ɡˊɎɟɢŮɘ. 
118 ɆɖɛŮɘɩůŰŮ Űɖ ůŮɚɑŭŬ Űɞɡ Ƀŭɖɔɞɨ Ɇˊɞɡŭɩɜ (Ŭɜ ɡˊɎɟɢŮɘ), ɧˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ůŰɧɢɞɘ, ɖ ɨɚɖ əŬɘ ɞ Űɟɧˊɞɠ ŭɘŭŬůəŬɚɑŬɠ əŬɘ ŮɝɏŰŬůɖɠ Űɞɡ ɛŬɗɐɛŬŰɞɠ. 
119 ɆɖɛŮɘɩůŰŮ ɛŮ Űɖɜ ɡˊɞŭŮɘəɜɡɧɛŮɜɖ ůɡɜŰɞɛɞɔɟŬűɑŬ ůŮ ˊɞɘɞ Ŭˊɧ ŰŬ ŭɨɞ ŮɝɎɛɖɜŬ (ɐ əŬɘ ůŰŬ ŭɨɞ) Űɖɠ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŭɘŭɎɢɗɖəŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɎɗɖɛŬ. 
120 ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ɗŮŰɘəɐ, ůɖɛŮɘɩůŰŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ űɞɘŰɖŰɩɜ ˊɞɡ ůɡɛˊɚɐɟɤůŬɜ ŰŬ ŮɟɤŰɖɛŬŰɧɚɞɔɘŬ ɔɘôŬɡŰɧ Űɞ ɛɎɗɖɛŬ. ȷɜ Űɞ ɛɎɗɖɛŬ ȹȺɁ ŬɝɘɞɚɞɔɐɗɖəŮ. ȷűɐůŰŮ Űɞ 

ˊŮŭɑɞ əŮɜɧ. Ⱥˊɑůɖɠ, ˊŮɟɘɔɟɎɣŰŮ ůŰɖɜ ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ ŰŬ əɟɘŰɐɟɘŬ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ŭɘŭŬůəŬɚɑŬɠ (ˊɟɞůɗɏůŰŮ ůŰɞɘɢŮɑŬ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ 

űɞɘŰɖŰɩɜ, ůŰɞɘɢŮɑŬ ˊɞɡ ŭŮɑɢɜɞɡɜ Űɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɤɜ űɞɘŰɖŰɩɜ, ɛŮ ɓɎůɖ ˊ.ɢ Űɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ əŬŰɎ Űɖɜ ŬˊɞűɞɑŰɖůɖ ɐ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ ɛŬɗɖɛɎŰɤɜ 

Ŭɧ́ Űɞɡɠ űɞɘŰɖŰɏɠ ɐ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ŮˊɘŰɡɢɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɡɢɧɜ ŭɡůəɞɚɑŮɠ). 
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8 ɮ˅ʽˇ˂ˈʴʹˋʹ 
ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 
ɳˉʽˉˍ˗ˋʶ˖˄ 

EMSC01 elearn-
ucips.ihu.gr 

 ɶˊʰˁ˂ʷˇˎˌ ɳ˂ʷ˄ʹ 
όɮ˄ΦɼʰʻΦύ 

ʇˉˇ˔ˊʶ˖ˍʽˁˈ 
όʇύ 

ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 4 4 4  

9 ɲʽʰ˔ʶʾˊʽˋʹ 
ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 
ɼʽ˄ʵˏ˄˖˄ 

EMSE06 elearn-
ucips.ihu.gr 

 ɲˊʰˁʱˁʹ ɾʰˊʾʰ όɮ˄Φ 
ɼʰʻΦύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 4 4 4  

10 ɰʽ˗ˋʽ˃ʹ ʃʰˊʰʴ˖ʴʺ 
ˁʰʽ ɼʰˍʰ˄ʱ˂˖ˋʹ 

EMS012 elearn-
ucips.ihu.gr 

 ʆʸʽ˗˄ʰˌ ʃʰ˄ʰʴʽ˗ˍʹˌ 
όɼʰʻΦύ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 5 5 5  

11 ɲʽʰ˔ʶʾˊʽˋʹ 
ʋˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁ˗
˄ ɼʽ˄ʵˏ˄˖˄ 

EMSC02 elearn-
ucips.ihu.gr 

 ʃˇˎ˂ʽʱˋʹˌ 
ʃʰ˄ʰʴʽ˗ˍʹˌ 

ɳˉʽ˂ˇʴʺˌ όɳύ ɲʽʰ˂ʷ˅ʶʽˌ όɲύ ɳɮʄ 3 3 3  
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ʃʾ˄ʰˁʰˌ моΦн ɾʰʻʺ˃ʰˍʰ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ όɮˁʰʵʹ˃Φ ʷˍˇˌ 2021-22) 
 

ʆʾˍ˂ˇˌ ʃɾʅΥ ζ ʅˎˋˍʺ˃ʰˍʰ ʆʶ˔˄ˇ˂ˇʴʽ˗˄ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʽ˗˄η 
 

ʰΦʰ ɾʱʻʹ˃ʰ121 

ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ
 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 

ʍˊʶˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ 
ʰ˄ʱ 

ʶʲʵˇ˃ʱʵʰ 

ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
˗ˊʶˌ ʶˊʴʰˋˍʹˊʾˇˎ 
ʺ ʱˋˁʹˋʹˌ122; 

ɲʽʵʰˁˍΦ 
ɾˇ˄ʱʵʶˌ 

ʃˊˈˋʻʶˍʹ 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ123 
όɿʰʽκʂ˔ʽύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ ˍ˖˄ 
ˋˉˇˎʵ˗˄ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾΤ 
(1 ,̌ 2̌  ˁ ˂ˉΦύ 

ʆˎ˔ˈ˄ 
ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄ʰ 
˃ʰʻʺ˃ʰˍʰ124 

ʋˊʺˋʹ 
ʶˁˉʰʽʵΦ 
˃ʷˋ˖˄ 
όɿʰʽκʂ˔ʽύ 

ɳˉʱˊˁʶʽʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɾʷˋ˖˄ 
όɿʰʽκʂ˔ʽ125) 

1 ɲʽʰ˔ʶʾˊʽˋʹ ʆʶ˔˄ˇ˂ˇʴʽ˗˄ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ 
ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʽ˗˄ 

IC13 30 ɿʰʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

2 ɲʽʰʵʽˁˍˎʰˁˈˌ ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ IC06 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

3 ɲʾˁˍˎʰ ʇˉˇ˂ˇʴʽˋˍ˗˄ IC07 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

4 ʃˊˇ˔˖ˊʹ˃ʷ˄ʰ ʅˎˋˍʺ˃ʰˍʰ ɰʱˋʶ˖˄ 
ɲʶʵˇ˃ʷ˄˖˄ 

ISC09 30 ɿʰʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

5 ɮˋ˒ʱ˂ʶʽʰ ʃ˂ʹˊˇ˒ˇˊʽʰˁ˗˄ ʅˎˋˍʹ˃ʱˍ˖˄ ISE04 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

6 ɮˋˏˊ˃ʰˍʶˌ ɳˉʽˁˇʽ˄˖˄ʾʶˌ ˁʰʽ ɲʾˁˍˎʰ ISC03 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

7 ɾʶʻˇʵˇ˂ˇʴʾʰ ɮ˄ʱˉˍˎ˅ʹˌ ɽˇʴʽˋ˃ʽˁˇˏ IC12 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

8 ɾʶʴʱ˂ʰ ɲʶʵˇ˃ʷ˄ʰ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍʽˁʺ 
ɿʷ˒ˇˎˌ 

IC11 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

9 ɲʽʰ˔ʶʾˊʽˋʹ ɱ˄˗ˋʹˌ ˋˍˇ˄ ʃʰʴˁˈˋ˃ʽˇ ɹˋˍˈ ISE02 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

10 ɳ˅ˈˊˎ˅ʹ ɲʶʵˇ˃ʷ˄˖˄ ISE18 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

11 ɲʽʰʵʾˁˍˎˇ ˍ˖˄ ʃˊʰʴ˃ʱˍ˖˄ ISE20 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

12 ʌʹ˒ʽʰˁʷˌ ʁˊʴʰ˄˖ˍʽˁʷˌ 
ɲˇ˃ʷˌΥɶ˂ʶˁˍˊˇ˄ʽˁˈ ɳ˃ˉˈˊʽˇ ˁʰʽ 
ɶ˂ʶˁˍˊˇ˄ʽˁʺ ɲʽʰˁˎʲʷˊ˄ʹˋʹ 

ISE21 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

 
121 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ) 
122 ɆŮ ˊŮɟɑˊŰɤůɖ ɗŮŰɘəɐɠ ŬˊɎɜŰɖůɖɠ, ůɖɛŮɘɩůŰŮ Űɤɜ Ŭɟɘɗɛɧ Űɤɜ ɤɟɩɜ ŮɟɔŬůŰɖɟɑɞɡ. 
123 ɄɏɟŬɜ Űɤɜ ŭɤɟŮɎɜ ŭɘŬɜŮɛɞɛɏɜɤɜ ůɡɔɔɟŬɛɛɎŰɤɜ. 
124 ɆɖɛŮɘɩůŰŮ Űɞɜ ŬɨɝɞɜŰŬ Ŭɟɘɗɛɧ Űɞɡ ɐ Űɤɜ ˊɟɞŬˊŬɘŰɞɨɛŮɜɤɜ ɛŬɗɖɛɎŰɤɜ, Ŭɜ ɡˊɎɟɢɞɡɜ. 
125 ɈˊɎɟɢɞɡɜ ŮˊŬɟəɐ ŮəˊŬɘŭŮɡŰɘəɎ ɛɏůŬ, ɧˊɤɠ ɢɩɟɞɘ ŭɘŭŬůəŬɚɑŬɠ, ɡˊɞɚɞɔɘůŰɏɠ, ŮəˊŬɘŭŮɡŰɘəɎ ɚɞɔɘůɛɘəɎ; ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ, ŭɩůŰŮ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ Űɤɜ 

ŮɚɚŮɑɣŮɤɜ. 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɼʽ˄ʹˍʺ ˁʰʽ ɲʽʰʵʽˁˍˎʰˁʺ ʇˉˇ˂ˇʴʽˋˍʽˁʺΥ ɳ˒ʰˊ˃ˇʴʷˌ ˍˇˎ ɲʽʰʵʽˁˍˏˇˎ ʃˊʰʴ˃ʱˍ˖˄η 

 

ʰΦʰ ɾʱʻʹ˃ʰ126 

ɼ
˖
ʵ
ʽ
ˁ
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ˌ
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˃
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ˍ
ˇ
ˌ

 

ʍˊʶˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ 
ʰ˄ʱ 

ʶʲʵˇ˃ʱʵʰ 

ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
˗ˊʶˌ ʶˊʴʰˋˍʹˊʾˇˎ 
ʺ ʱˋˁʹˋʹˌ127; 

ɲʽʵʰˁˍΦ 
ɾˇ˄ʱʵʶˌ 

ʃˊˈˋʻʶˍʹ 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ128 
όɿʰʽκʂ˔ʽύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ ˍ˖˄ 
ˋˉˇˎʵ˗˄ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾΤ 
(1 ,̌ 2̌  ˁ ˂ˉΦύ 

ʆˎ˔ˈ˄ 
ˉˊˇh̄ ʰʽˍˇˏ˃ʶ˄ʰ 
˃ʰʻʺ˃ʰˍʰ129 

ʋˊʺˋʹ 
ʶˁˉʰʽʵΦ 
˃ʷˋ˖˄ 
όɿʰʽκʂ˔ʽύ 

ɳˉʱˊˁʶʽʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɾʷˋ˖˄ 
όɿʰʽκʂ˔ʽ130) 

1 ɸʶ˃ʶ˂ʽ˗ʵʹˌ ʇˉˇ˂ˇʴʽˋˍʽˁʺ ɸʶ˖ˊʾʰ MC09 30 ɿʰʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

2 ɰʰˋʽˁʷˌ ɮˊ˔ʷˌ ɲʽʰʵʽˁˍˏˇˎ ˍ˖˄ 
ʃˊʰʴ˃ʱˍ˖˄ 

MC11 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

3 ɮ˄ʱˉˍˎ˅ʹ ɼʽ˄ʹˍ˗˄ ɳ˒ʰˊ˃ˇʴ˗˄ MC07 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

4 ɾʶʻˇʵˇ˂ˇʴʾʶˌ ɮ˄ʱˉˍˎ˅ʹˌ ɽˇʴʽˋ˃ʽˁˇˏ ME01 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

5 ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ʰ˄ʻˊ˗ˉˇˎ - 
ʇˉˇ˂ˇʴʽˋˍʺΣ ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ɳ˃ˉʶʽˊʾʰ 
ʋˊʺˋˍʹ 

MC06 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

 
  

 
126 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ) 
127 ɆŮ ˊŮɟɑˊŰɤůɖ ɗŮŰɘəɐɠ ŬˊɎɜŰɖůɖɠ, ůɖɛŮɘɩůŰŮ Űɤɜ Ŭɟɘɗɛɧ Űɤɜ ɤɟɩɜ ŮɟɔŬůŰɖɟɑɞɡ. 
128 ɄɏɟŬɜ Űɤɜ ŭɤɟŮɎɜ ŭɘŬɜŮɛɞɛɏɜɤɜ ůɡɔɔɟŬɛɛɎŰɤɜ. 
129 ɆɖɛŮɘɩůŰŮ Űɞɜ ŬɨɝɞɜŰŬ Ŭɟɘɗɛɧ Űɞɡ ɐ Űɤɜ ˊɟɞŬˊŬɘŰɞɨɛŮɜɤɜ ɛŬɗɖɛɎŰɤɜ, Ŭɜ ɡˊɎɟɢɞɡɜ. 
130 ɈˊɎɟɢɞɡɜ ŮˊŬɟəɐ ŮəˊŬɘŭŮɡŰɘəɎ ɛɏůŬ, ɧˊɤɠ ɢɩɟɞɘ ŭɘŭŬůəŬɚɑŬɠ, ɡˊɞɚɞɔɘůŰɏɠ, ŮəˊŬɘŭŮɡŰɘəɎ ɚɞɔɘůɛɘəɎ; ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ, ŭɩůŰŮ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ Űɤɜ 

ŮɚɚŮɑɣŮɤɜ. 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳˉʽˋˍʺ˃ʹ ˍ˖˄ ɲʶʵˇ˃ʷ˄˖˄η 

 

ʰΦʰ ɾʱʻʹ˃ʰ131 

ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ
 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 

ʍˊʶˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ 
ʰ˄ʱ 

ʶʲʵˇ˃ʱʵʰ 

ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
˗ˊʶˌ ʶˊʴʰˋˍʹˊʾˇˎ 
ʺ ʱˋˁʹˋʹˌ132; 

ɲʽʵʰˁˍΦ 
ɾˇ˄ʱʵʶˌ 

ʃˊˈˋʻʶˍʹ 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ133 
όɿʰʽκʂ˔ʽύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ ˍ˖˄ 
ˋˉˇˎʵ˗˄ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾΤ 
(1 ,̌ 2̌  ˁ ˂ˉΦύ 

ʆˎ˔ˈ˄ 
ˉˊˇh̄ ʰʽˍˇˏ˃ʶ˄ʰ 
˃ʰʻʺ˃ʰˍʰ134 

ʋˊʺˋʹ 
ʶˁˉʰʽʵΦ 
˃ʷˋ˖˄ 
όɿʰʽκʂ˔ʽύ 

ɳˉʱˊˁʶʽʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɾʷˋ˖˄ 
όɿʰʽκʂ˔ʽ135) 

1 ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ ɳˉʽˋˍʺ˃ʹˌ 
ɲʶʵˇ˃ʷ˄˖˄ 

DSC01 30 ɿʰʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

2 ɳˉʽˋˍʺ˃ʹ ɲʶʵˇ˃ʷ˄˖˄ ʴʽʰ ɳˉʽ˔ʶʽˊʺˋʶʽˌΥ 
ɸʶ˖ˊʾʰ ˁʰʽ ʃˊʱ˅ʹ 

DSC02 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

3 ʅˍʰˍʽˋˍʽˁʷˌ ɾʷʻˇʵˇʽ ʴʽʰ ˍʹ˄ ɳˉʽˋˍʺ˃ʹ 
ɲʶʵˇ˃ʷ˄˖˄ 

DSC03 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

4 ʃˊˇ˔˖ˊʹ˃ʷ˄ʰ ʅˎˋˍʺ˃ʰˍʰ ɰʱˋʶ˖˄ 
ɲʶʵˇ˃ʷ˄˖˄ 

DSC05 30 ɿʰʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

5 ɮˊ˔ʷˌ ˁʰʽ ɴ˄˄ˇʽʶˌ ɾʹ˔ʰ˄ʽˁʺˌ ɳˁ˃ʱʻʹˋʹˌ DSC04 30 ɿʰʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

6 ɳ˅ˈˊˎ˅ʹ ɲʶʵˇ˃ʷ˄˖˄ DSC08 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

7 ɾʶʴʱ˂ʰ ɲʶʵˇ˃ʷ˄ʰ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍʽˁʺ 
ɿʷ˒ˇˎˌ 

DSC07 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

8 ʃˊˈʲ˂ʶ˕ʹ ʋˊˇ˄ˇˋʶʽˊ˗˄ DSC09 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

9 ɳˉʶ˅ʶˊʴʰˋʾʰ ʊˎˋʽˁ˗˄ ɱ˂˖ˋˋ˗˄ ˁʰʽ 
ɳ˅ˈˊˎ˅ʹ ɼʶʽ˃ʷ˄ˇˎ 

DSC03 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

10 ɮ˄ʱˁˍʹˋʹ ʃ˂ʹˊˇ˒ˇˊʾʰˌ DS06 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

11 ʃˊˇ˔˖ˊʹ˃ʷ˄ʹ ɾʹ˔ʰ˄ʽˁʺ ɳˁ˃ʱʻʹˋʹ DSE02 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

12 ɲʽʰ˔ʶʾˊʽˋʹ ɱ˄˗ˋʹˌ ˋˍˇ˄ ʃʰʴˁˈˋ˃ʽˇ ɹˋˍˈ DSE01 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

13 ɼˇʽ˄˖˄ʽˁʱ ɾʷˋʰ ɲʽˁˍˏ˖ˋʹˌ ˁʰʽ 
ʵʽʰˋˎ˄ʵʶʵʶ˃ʷ˄ʹ ʵʽʰ˔ʶʾˊʽˋʹ ˁˇʽ˄ˇˍʺˍ˖˄ 

DSE05 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

 
131 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ) 
132 ɆŮ ˊŮɟɑˊŰɤůɖ ɗŮŰɘəɐɠ ŬˊɎɜŰɖůɖɠ, ůɖɛŮɘɩůŰŮ Űɤɜ Ŭɟɘɗɛɧ Űɤɜ ɤɟɩɜ ŮɟɔŬůŰɖɟɑɞɡ. 
133 ɄɏɟŬɜ Űɤɜ ŭɤɟŮɎɜ ŭɘŬɜŮɛɞɛɏɜɤɜ ůɡɔɔɟŬɛɛɎŰɤɜ. 
134 ɆɖɛŮɘɩůŰŮ Űɞɜ ŬɨɝɞɜŰŬ Ŭɟɘɗɛɧ Űɞɡ ɐ Űɤɜ ˊɟɞŬˊŬɘŰɞɨɛŮɜɤɜ ɛŬɗɖɛɎŰɤɜ, Ŭɜ ɡˊɎɟɢɞɡɜ. 
135 ɈˊɎɟɢɞɡɜ ŮˊŬɟəɐ ŮəˊŬɘŭŮɡŰɘəɎ ɛɏůŬ, ɧˊɤɠ ɢɩɟɞɘ ŭɘŭŬůəŬɚɑŬɠ, ɡˊɞɚɞɔɘůŰɏɠ, ŮəˊŬɘŭŮɡŰɘəɎ ɚɞɔɘůɛɘəɎ; ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ, ŭɩůŰŮ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ Űɤɜ 

ŮɚɚŮɑɣŮɤɜ. 
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14 ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ɳˊʴʰˋʾʰ DSE07 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

15 ɮ˄ʱ˂ˎˋʹ ʃˇ˂ˎ˃ʶˋʽˁ˗˄ ɲʶʵˇ˃ʷ˄˖˄ DSE01 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

16 ɲʽʶˊʶˎ˄ʹˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˁʰʽ 
ʁˉˍʽˁˇˉˇʾʹˋʹ ɲʶʵˇ˃ʷ˄˖˄ 

DSE06 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɼˎʲʶˊ˄ˇʰˋ˒ʱ˂ʶʽʰη 

 

ʰΦʰ ɾʱʻʹ˃ʰ136 
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ʍˊʶˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ 
ʰ˄ʱ 

ʶʲʵˇ˃ʱʵʰ 

ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
˗ˊʶˌ ʶˊʴʰˋˍʹˊʾˇˎ 
ʺ ʱˋˁʹˋʹˌ137; 

ɲʽʵʰˁˍΦ 
ɾˇ˄ʱʵʶˌ 

ʃˊˈˋʻʶˍʹ 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ138 
όɿʰʽκʂ˔ʽύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ ˍ˖˄ 
ˋˉˇˎʵ˗˄ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾΤ 
(1 ,̌ 2̌  ˁ ˂ˉΦύ 

ʆˎ˔ˈ˄ 
ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄ʰ 
˃ʰʻʺ˃ʰˍʰ139 

ʋˊʺˋʹ 
ʶˁˉʰʽʵΦ 
˃ʷˋ˖˄ 
όɿʰʽκʂ˔ʽύ 

ɳˉʱˊˁʶʽʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɾʷˋ˖˄ 
όɿʰʽκʂ˔ʽ140) 

1 ʃˊˇˋˍʰˋʾʰ ɲʶʵˇ˃ʷ˄˖˄ ˁʰʽ 
ɼˊˎˉˍˇʴˊʰ˒ʾʰ 

CC04 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

2 ɿˇ˃ʽˁʱ ˁʰʽ ɳʻʽ˃ʽˁʱ ɵʹˍʺ˃ʰˍʰ 
ɮˋ˒ʱ˂ʶʽʰˌ ˁʰʽ ɹʵʽ˖ˍʽˁˈˍʹˍʰˌ 

CE01 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

3 ɲʾˁˍˎʰ ʇˉˇ˂ˇʴʽˋˍ˗˄ CC02 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

4 ɼˎʲʶˊ˄ˇʷʴˁ˂ʹ˃ʰ ˁʰʽ ɮ˄ˍʽ˃ʶˍ˗ˉʽˋʹ 
ʃʶˊʽˋˍʰˍʽˁ˗˄ ɼˎʲʶˊ˄ˇʶˉʽʻʷˋʶ˖˄ 

CC09 30 ɿʰʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

5 ɮˋ˒ʱ˂ʶʽʰ ʃ˂ʹˊˇ˒ˇˊʽʰˁ˗˄ ʅˎˋˍʹ˃ʱˍ˖˄ CC01 30 ɿʰʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

6 ɳ˅ˇ˃ˇʾ˖ˋʹ ʃʰˊʰʲʽʱˋʶ˖˄ CE06 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

7 ɮ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ʃʶˊʽˋˍʰˍʽˁ˗˄ ɳʽˋʲˇ˂˗˄ CE02 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

8 ɮ˄ʰʸʺˍʹˋʹΣ ɲʽʰ˔ʶʾˊʽˋʹ ˁʰʽ ʃʰˊˇˎˋʾʰˋʹ 
ɶ˂ʶˁˍˊˇ˄ʽˁ˗˄ ʃʶʽˋˍʹˊʾ˖˄ 
ɼˎʲʶˊ˄ˇʶʴˁ˂ʹ˃ʱˍ˖˄ 

CC10 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

9 ɲʽʰ˔ʶʾˊʽˋʹ ɱ˄˗ˋʹˌ ˋˍˇ˄ ʃʰʴˁˈˋ˃ʽˇ ɹˋˍˈ CE03 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

10 ʃˊˇ˔˖ˊʹ˃ʷ˄ʹ ɮ˄ʰʸʺˍʹˋʹΣ ɲʽʰ˔ʶʾˊʽˋʹ 
ˁʰʽ ʃʰˊˇˎˋʾʰˋʹ ɶ˂ʶˁˍˊˇ˄ʽˁ˗˄ 
ʃʶʽˋˍʹˊʾ˖˄ ˁʰʽ ɮ˄ʱ˂ˎˋʹ ɼʰˁˈʲˇˎ˂ˇˎ 
ɽˇʴʽˋ˃ʽˁˇˏ 

CE07 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

11 ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ɳˊʴʰˋʾʰ CE08 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

 
136 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ) 
137 ɆŮ ˊŮɟɑˊŰɤůɖ ɗŮŰɘəɐɠ ŬˊɎɜŰɖůɖɠ, ůɖɛŮɘɩůŰŮ Űɤɜ Ŭɟɘɗɛɧ Űɤɜ ɤɟɩɜ ŮɟɔŬůŰɖɟɑɞɡ. 
138 ɄɏɟŬɜ Űɤɜ ŭɤɟŮɎɜ ŭɘŬɜŮɛɞɛɏɜɤɜ ůɡɔɔɟŬɛɛɎŰɤɜ. 
139 ɆɖɛŮɘɩůŰŮ Űɞɜ ŬɨɝɞɜŰŬ Ŭɟɘɗɛɧ Űɞɡ ɐ Űɤɜ ˊɟɞŬˊŬɘŰɞɨɛŮɜɤɜ ɛŬɗɖɛɎŰɤɜ, Ŭɜ ɡˊɎɟɢɞɡɜ. 
140 ɈˊɎɟɢɞɡɜ ŮˊŬɟəɐ ŮəˊŬɘŭŮɡŰɘəɎ ɛɏůŬ, ɧˊɤɠ ɢɩɟɞɘ ŭɘŭŬůəŬɚɑŬɠ, ɡˊɞɚɞɔɘůŰɏɠ, ŮəˊŬɘŭŮɡŰɘəɎ ɚɞɔɘůɛɘəɎ; ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ, ŭɩůŰŮ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ Űɤɜ 

ŮɚɚŮɑɣŮɤɜ. 
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12 ɲʽʰʵʾˁˍˎˇ ˍ˖˄ ʃˊʰʴ˃ʱˍ˖˄ CE05 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

13 ɾʶʻˇʵˇ˂ˇʴʾʶˌ ɮ˄ʱˉˍˎ˅ʹˌ ɽˇʴʽˋ˃ʽˁˇˏ CC06 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

14 ɮˋˏˊ˃ʰˍʶˌ ɳˉʽˁˇʽ˄˖˄ʾʶˌ ˁʰʽ ɲʾˁˍˎʰ CC08 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɶ˂ʶˁˍˊˇ˄ʽˁˈ ɳˉʽ˔ʶʽˊʶʾ˄ ˁʰʽ ʌʹ˒ʽʰˁˈ ɾʱˊˁʶˍʽ˄ʴˁη 

 

ʰΦʰ ɾʱʻʹ˃ʰ141 

ɼ
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ʵ
ʽ
ˁ
ˈ
ˌ
 

ɾ
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ˌ

 

ʍˊʶˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ 
ʰ˄ʱ 

ʶʲʵˇ˃ʱʵʰ 

ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
˗ˊʶˌ ʶˊʴʰˋˍʹˊʾˇˎ 
ʺ ʱˋˁʹˋʹˌ142; 

ɲʽʵʰˁˍΦ 
ɾˇ˄ʱʵʶˌ 

ʃˊˈˋʻʶˍʹ 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ143 
όɿʰʽκʂ˔ʽύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ ˍ˖˄ 
ˋˉˇˎʵ˗˄ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾΤ 
(1 ,̌ 2̌  ˁ ˂ˉΦύ 

ʆˎ˔ˈ˄ 
ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄ʰ 
˃ʰʻʺ˃ʰˍʰ144 

ʋˊʺˋʹ 
ʶˁˉʰʽʵΦ 
˃ʷˋ˖˄ 
όɿʰʽκʂ˔ʽύ 

ɳˉʱˊˁʶʽʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɾʷˋ˖˄ 
όɿʰʽκʂ˔ʽ145) 

1 ɰʰˋʽˁʱ ˋˍˇʽ˔ʶʾʰ ʆʃɳ EBC09 30 ɿʰʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

2 ɳˉʽˋˍʺ˃ʹ ɲʶʵˇ˃ʷ˄˖˄ ʴʽʰ ɳˉʽ˔ʶʽˊʺˋʶʽˌΥ 
ɸʶ˖ˊʾʰ ˁʰʽ ʃˊʱ˅ʹ 

EBC13 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

3 ɲʽˇʾˁʹˋʹ ʆʃɳ EBC12 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

4 ʌʹ˒ʽʰˁˈ ɾʱˊˁʶˍʽ˄ʴˁ EBC15 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

5 ɮ˄ʱ˂ˎˋʹ ɲʽʰʵʽˁˍˎʰˁ˗˄ ɲʶʵˇ˃ʷ˄˖˄ EBC16 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

6 ɼˇʽ˄˖˄ʽˁʱ ɾʷˋʰ ɲʽˁˍˏ˖ˋʹˌ ˁʰʽ 
ʵʽʰˋˎ˄ʵʶʵʶ˃ʷ˄ʹ ʵʽʰ˔ʶʾˊʽˋʹ ˁˇʽ˄ˇˍʺˍ˖˄ 

EBC11 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

7 ʌʹ˒ʽʰˁʺ ɳˉʽ˔ʶʽˊʹ˃ʰˍʽˁˈˍʹˍʰΥ ɮ˄ʱˉˍˎ˅ʹ 
ˁʰʽ ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ ɶ˂ʶˁˍˊˇ˄ʽˁ˗˄ 
ɳˉʽ˔ʶʽˊʺˋʶ˖˄ 

EBC07 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

8 ʌʹ˒ʽʰˁˇʾ ʁˊʴʰ˄ʽˋ˃ˇʾΥ ɶ˂ʶˁˍˊˇ˄ʽˁˈ 
ɳ˃ˉˈˊʽˇ ˁʰʽ ɶ˂ʶˁˍˊˇ˄ʽˁʺ ɲʽʰˁˎʲʷˊ˄ʹˋʹ 

EBC14 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

9 ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ʰ˄ʻˊ˗ˉˇˎ - 
ʇˉˇ˂ˇʴʽˋˍʺΣ ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ɳ˃ˉʶʽˊʾʰ 
ʋˊʺˋˍʹ 

EBE06 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

10 ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ɳˊʴʰˋʾʰ EBE11 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

11 ʌʹ˒ʽʰˁʺ ɳˉʽ˔ʶʽˊʹˋʽʰˁʺ ʅˍˊʰˍʹʴʽˁʺ EBE08 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

12 ɴˊʶˎ˄ʰ ˁʰʽ ɮ˄ʱ˂ˎˋʹ ɮʴˇˊʱˌ EBE09 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

 
141 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ) 
142 ɆŮ ˊŮɟɑˊŰɤůɖ ɗŮŰɘəɐɠ ŬˊɎɜŰɖůɖɠ, ůɖɛŮɘɩůŰŮ Űɤɜ Ŭɟɘɗɛɧ Űɤɜ ɤɟɩɜ ŮɟɔŬůŰɖɟɑɞɡ. 
143 ɄɏɟŬɜ Űɤɜ ŭɤɟŮɎɜ ŭɘŬɜŮɛɞɛɏɜɤɜ ůɡɔɔɟŬɛɛɎŰɤɜ. 
144 ɆɖɛŮɘɩůŰŮ Űɞɜ ŬɨɝɞɜŰŬ Ŭɟɘɗɛɧ Űɞɡ ɐ Űɤɜ ˊɟɞŬˊŬɘŰɞɨɛŮɜɤɜ ɛŬɗɖɛɎŰɤɜ, Ŭɜ ɡˊɎɟɢɞɡɜ. 
145 ɈˊɎɟɢɞɡɜ ŮˊŬɟəɐ ŮəˊŬɘŭŮɡŰɘəɎ ɛɏůŬ, ɧˊɤɠ ɢɩɟɞɘ ŭɘŭŬůəŬɚɑŬɠ, ɡˊɞɚɞɔɘůŰɏɠ, ŮəˊŬɘŭŮɡŰɘəɎ ɚɞɔɘůɛɘəɎ; ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ, ŭɩůŰŮ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ Űɤɜ 

ŮɚɚŮɑɣŮɤɜ. 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɴ˅ˎˉ˄ʶˌ ˉˈ˂ʶʽˌ ˁʰʽ ˁˇʽ˄ˈˍʹˍʶˌη 

 

ʰΦʰ ɾʱʻʹ˃ʰ146 
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ʍˊʶˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ 
ʰ˄ʱ 

ʶʲʵˇ˃ʱʵʰ 

ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
˗ˊʶˌ ʶˊʴʰˋˍʹˊʾˇˎ 
ʺ ʱˋˁʹˋʹˌ147; 

ɲʽʵʰˁˍΦ 
ɾˇ˄ʱʵʶˌ 

ʃˊˈˋʻʶˍʹ 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ148 
όɿʰʽκʂ˔ʽύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ 
ˍ˖˄ 

ˋˉˇˎʵ˗˄ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾΤ 
(1 ,̌ 2̌  ˁ ˂ˉΦύ 

ʆˎ˔ˈ˄ 
ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄ʰ 
˃ʰʻʺ˃ʰˍʰ149 

ʋˊʺˋʹ 
ʶˁˉʰʽʵΦ 
˃ʷˋ˖˄ 
όɿʰʽκʂ˔ʽύ 

ɳˉʱˊˁʶʽʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɾʷˋ˖˄ 
όɿʰʽκʂ˔ʽ150) 

1 ɾʶʴʱ˂ʰ ɲʶʵˇ˃ʷ˄ʰ ˁʰʽ ʇˉˇ˂ˇʴʽˋˍʽˁʺ 
ɿʷ˒ˇˎˌ 

SMACC01 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

2 ɾʶʻˇʵˇ˂ˇʴʾʶˌ ɮ˄ʱˉˍˎ˅ʹˌ ɽˇʴʽˋ˃ʽˁˇˏ SMACC03 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

3 ɮ˄ʱˉˍˎ˅ʹ ɼʽ˄ʹˍ˗˄ ɳ˒ʰˊ˃ˇʴ˗˄ SMACC04 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

4 ɲʽʰʵʽˁˍˎʰˁˈˌ ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ SMACC02 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

5 ɳ˅ˈˊˎ˅ʹ ɲʶʵˇ˃ʷ˄˖˄ SMACC07 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

  

 
146 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ) 
147 ɆŮ ˊŮɟɑˊŰɤůɖ ɗŮŰɘəɐɠ ŬˊɎɜŰɖůɖɠ, ůɖɛŮɘɩůŰŮ Űɤɜ Ŭɟɘɗɛɧ Űɤɜ ɤɟɩɜ ŮɟɔŬůŰɖɟɑɞɡ. 
148 ɄɏɟŬɜ Űɤɜ ŭɤɟŮɎɜ ŭɘŬɜŮɛɞɛɏɜɤɜ ůɡɔɔɟŬɛɛɎŰɤɜ. 
149 ɆɖɛŮɘɩůŰŮ Űɞɜ ŬɨɝɞɜŰŬ Ŭɟɘɗɛɧ Űɞɡ ɐ Űɤɜ ˊɟɞŬˊŬɘŰɞɨɛŮɜɤɜ ɛŬɗɖɛɎŰɤɜ, Ŭɜ ɡˊɎɟɢɞɡɜ. 
150 ɈˊɎɟɢɞɡɜ ŮˊŬɟəɐ ŮəˊŬɘŭŮɡŰɘəɎ ɛɏůŬ, ɧˊɤɠ ɢɩɟɞɘ ŭɘŭŬůəŬɚɑŬɠ, ɡˊɞɚɞɔɘůŰɏɠ, ŮəˊŬɘŭŮɡŰɘəɎ ɚɞɔɘůɛɘəɎ; ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ, ŭɩůŰŮ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ Űɤɜ 

ŮɚɚŮɑɣŮɤɜ. 
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ʍˊʶˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ 
ʰ˄ʱ 

ʶʲʵˇ˃ʱʵʰ 

ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
˗ˊʶˌ ʶˊʴʰˋˍʹˊʾˇˎ 
ʺ ʱˋˁʹˋʹˌ152; 

ɲʽʵʰˁˍΦ 
ɾˇ˄ʱʵʶˌ 

ʃˊˈˋʻʶˍʹ 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ153 
όɿʰʽκʂ˔ʽύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ ˍ˖˄ 
ˋˉˇˎʵ˗˄ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾΤ 
(1 ,̌ 2̌  ˁ ˂ˉΦύ 

ʆˎ˔ˈ˄ 
ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄ʰ 
˃ʰʻʺ˃ʰˍʰ154 

ʋˊʺˋʹ 
ʶˁˉʰʽʵΦ 
˃ʷˋ˖˄ 
όɿʰʽκʂ˔ʽύ 

ɳˉʱˊˁʶʽʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɾʷˋ˖˄ 
όɿʰʽκʂ˔ʽ155) 

1 ɳʽˋʰʴ˖ʴʺ ˋˍˇ ʅˍˊʰˍʹʴʽˁˈ ʅ˔ʶʵʽʰˋ˃ˈ 
ʃˊˇʿˈ˄ˍ˖˄ 

143 
30 

ʂ˔ʽ 6 ɿʰʽ 1o ʂ˔ʽ ɿʰʽ ɿʰʽ 

2 ɮ˄ʱˉˍˎ˅ʹ ɿʷ˖˄ ʃˊˇʿˈ˄ˍ˖˄ 144 30 ʂ˔ʽ 6 ɿʰʽ 1o ʂ˔ʽ ɿʰʽ ɿʰʽ 

3 ɮ˄ʱ˂ˎˋʹ ɾʱˊˁʶˍʽ˄ʴˁ ˁʰʽ ʅˍˊʰˍʹʴʽˁʺ 
ɴˊʶˎ˄ʰˌ ɾʱˊˁʰˌ 

163 
30 

ʂ˔ʽ 6 ɿʰʽ 1o ʂ˔ʽ ɿʰʽ ɿʰʽ 

4 ʅˍˊʰˍʹʴʽˁʷˌ ʴʽʰ ɳ˅˖ˋˍˊʷ˒ʶʽʰ 146 30 ʂ˔ʽ 6 ɿʰʽ 1o ʂ˔ʽ ɿʰʽ ɿʰʽ 

5 ʅ˔ʶʵʾʰˋʹ ˁʰʽ ʃʰˊʰʴ˖ʴʺ 145 30 ʂ˔ʽ 6 ɿʰʽ 1o ʂ˔ʽ ɿʰʽ ɿʰʽ 

6 ʆˊʽˋʵʽʱˋˍʰˍʹ ʅ˔ʶʵʾʰˋʹ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ  
ʇˉˇ˂ˇʴʽˋˍʺ όRHINO) 

149 
30 

25 6 ɿʰʽ 1o ʂ˔ʽ ɿʰʽ ɿʰʽ 

7 ʅ˔ʶʵʽʰˋˍʽˁʺ ʅˁʷ˕ʹ 150C 30 ʂ˔ʽ 6 ɿʰʽ 1o ʂ˔ʽ ɿʰʽ ɿʰʽ 

8 ʆˊʽˋʵʽʱˋˍʰˍʹ ʅ˔ʶʵʾʰˋʹ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ  
ʇˉˇ˂ˇʴʽˋˍʺ όSOLIDWORKS) 

154 
30 

25 6 ɿʰʽ 1o ʂ˔ʽ ɿʰʽ ɿʰʽ 

9 ɴˊʴˇ ɰʽˇ˃ʹ˔ʰ˄ʽˁˇˏ ʅ˔ʶʵʽʰˋ˃ˇˏ 165 30 15 6 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

10 ʅ˔ʶʵʽʰˋ˃ˈˌ ʇˉʹˊʶˋʽ˗˄ 121 30 ʂ˔ʽ 6 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

11 ɲʽˇʾˁʹˋʹ ɴˊʴˇˎ 104 30 ʂ˔ʽ 6 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

12 ʅˎ˃ˉʶˊʽ˒ˇˊʱ ɼʰˍʰ˄ʰ˂˖ˍʺ 147C 30 ʂ˔ʽ 6 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

13 ʃˊˇ˃ʺʻʶʽʶˌ ˁʰʽ ɲʽʰˉˊʰʴ˃ʰˍʶˏˋʶʽˌ 148 30 ʂ˔ʽ 6 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

14 ʃˊˇʹʴ˃ʷ˄ʹ ɾˇ˄ˍʶ˂ˇˉˇʾʹˋʹ ˁʰʽ 
ɼʰˍʰˋˁʶˎʺ 

167 30 15 6 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

 
151 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ) 
152 ɆŮ ˊŮɟɑˊŰɤůɖ ɗŮŰɘəɐɠ ŬˊɎɜŰɖůɖɠ, ůɖɛŮɘɩůŰŮ Űɤɜ Ŭɟɘɗɛɧ Űɤɜ ɤɟɩɜ ŮɟɔŬůŰɖɟɑɞɡ. 
153 ɄɏɟŬɜ Űɤɜ ŭɤɟŮɎɜ ŭɘŬɜŮɛɞɛɏɜɤɜ ůɡɔɔɟŬɛɛɎŰɤɜ. 
154 ɆɖɛŮɘɩůŰŮ Űɞɜ ŬɨɝɞɜŰŬ Ŭɟɘɗɛɧ Űɞɡ ɐ Űɤɜ ˊɟɞŬˊŬɘŰɞɨɛŮɜɤɜ ɛŬɗɖɛɎŰɤɜ, Ŭɜ ɡˊɎɟɢɞɡɜ. 
155 ɈˊɎɟɢɞɡɜ ŮˊŬɟəɐ ŮəˊŬɘŭŮɡŰɘəɎ ɛɏůŬ, ɧˊɤɠ ɢɩɟɞɘ ŭɘŭŬůəŬɚɑŬɠ, ɡˊɞɚɞɔɘůŰɏɠ, ŮəˊŬɘŭŮɡŰɘəɎ ɚɞɔɘůɛɘəɎ; ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ, ŭɩůŰŮ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ Űɤɜ 

ŮɚɚŮɑɣŮɤɜ. 
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15 ɳˊʴˇ˄ˇ˃ʾʰ - ɮ˄ʻˊ˗ˉʽ˄ˇʽ ʃʰˊʱʴˇ˄ˍʶˌ 151 30 ʂ˔ʽ 6 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

16 ɾˇˊ˒ˇ˂ˇʴʾʰ ʅ˔ʶʵʾˇˎ ˁʰʽ ɮʽˋʻʹˍʽˁʺ 152 30 ʂ˔ʽ 6 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

17 ɲʹ˃ʽˇˎˊʴʽˁʱ ʌʹ˒ʽʰˁʱ ɾʷˋʰ 166 30 10 6 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

18 ʆʶ˔˄ˇ˂ˇʴʾʰ ʇ˂ʽˁ˗˄ 168 30 15 6 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

19 ʃˊˇʹʴ˃ʷ˄ʰ ʅˎˋˍʺ˃ʰˍʰ ʃʰˊʰʴ˖ʴʺˌ 169 30 10 6 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

20 ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ɮ˄ʻˊ˗ˉˇˎ - 
ʇˉˇ˂ˇʴʽˋˍʺΣ ʅ˔ʶʵʾʰˋʹ ˁʰʽ ɳ˃ˉʶʽˊʾʰ 
ʋˊʺˋˍʹ 

E165 
30 

6 3 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

21 A˄ˍʾˋˍˊˇ˒ʹ ʅ˔ʶʵʾʰˋʹ ˁʰʽ ʆˊʽˋʵʽʱˋˍʰˍʹ 
ɳˁˍˏˉ˖ˋʹ 

E160 
30 

8 3 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

22 ɲʽˇʾˁʹˋʹ ɽʶʽˍˇˎˊʴʽ˗˄ E157 30 ʂ˔ʽ 3 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

23 ɰʽˇ˃ʾ˃ʹˋʹ ˋˍˇ ʅ˔ʶʵʽʰˋ˃ˈ E158 30 ʂ˔ʽ 3 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 

24 ʅ˔ʶʵʽʰˋ˃ˈˌ ʴʽʰ ˍʹ˄ ɳ˒ˇʵʽʰˋˍʽˁʺ 
ɮ˂ˎˋʾʵʰ ˁʰʽ ɳˉʽ˃ʶ˂ʹˍʶʾʰ 

E166 
30 

8 3 ɿʰʽ 2o ʂ˔ʽ ɿʰʽ ɿʰʽ 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳ˄ʶˊʴʶʽʰˁʱ ʅˎˋˍʺ˃ʰˍʰη 
 

ʰΦʰ156 ɾʱʻʹ˃ʰ157 

ɼ
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ɾ
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ʍˊʶˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ 
ʰ˄ʱ 

ʶʲʵˇ˃ʱʵʰ 

ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
˗ˊʶˌ ʶˊʴʰˋˍʹˊʾˇˎ 
ʺ ʱˋˁʹˋʹˌ158; 

ɲʽʵʰˁˍΦ 
ɾˇ˄ʱʵʶˌ 

ʃˊˈˋʻʶˍʹ 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ159 
όɿʰʽκʂ˔ʽύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ ˍ˖˄ 
ˋˉˇˎʵ˗˄ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾΤ 
(1 ,̌ 2̌  ˁ ˂ˉΦύ 

ʆˎ˔ˈ˄ 
ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄ʰ 
˃ʰʻʺ˃ʰˍʰ160 

ʋˊʺˋʹ 
ʶˁˉʰʽʵΦ 
˃ʷˋ˖˄ 
όɿʰʽκʂ˔ʽύ 

ɳˉʱˊˁʶʽʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɾʷˋ˖˄ 
όɿʰʽκʂ˔ʽ161) 

1 ʃˇˋˇˍʽˁʷˌ ɾʷʻˇʵˇʽ ESC10 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

2 
ʃˊˇˋˇ˃ˇʾ˖ˋʹ ˁʰʽ ɾˇ˄ˍʶ˂ˇˉˇʾʹˋʹ 
ɳ˄ʶˊʴʶʽʰˁ˗˄ ʅˎˋˍʹ˃ʱˍ˖˄ 

ESC13 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

3 ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ ɴˊʴ˖˄ ESC21 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

4 
ɲʽʶˊʴʰˋʾʶˌ ɾʶˍʰˍˊˇˉʺˌ ɳ˄ʷˊʴʶʽʰˌ 

ˁʰʽ ʃʰˊʰʴ˖ʴʺ ɹˋ˔ˏˇˌ 
ESC20 30 ɿʰʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

5 ɲʽʰ˔ʶʾˊʽˋʹ ɴˊʴ˖˄ ESC22 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

6 ɳ˄ʰ˂˂ʰˁˍʽˁʱ ɼʰˏˋʽ˃ʰ ESC16 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

7 
ɶ˂ʽʰˁʱ ʅˎˋˍʺ˃ʰˍʰ ʃʰˊʰʴ˖ʴʺˌ 
ɸʶˊ˃ˈˍʹˍʰˌ ˁʰʽ ɶ˂ʶˁˍˊʽˋ˃ˇˏ 

ESC15 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

8 ɴ˅ˎˉ˄ʶˌ ʃˈ˂ʶʽˌ ESC24 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

9 
ɮˉˇʻʺˁʶˎˋʹ ˁʰʽ ɾʶˍʰ˒ˇˊʱ 

ɳ˄ʷˊʴʶʽʰˌ 
ESE06 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

10 
ɲʽʰ˔ʶʾˊʽˋʹ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 

ɼʽ˄ʵˏ˄˖˄ 
ESE25 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

11 
ɮ˄ɦ˂ˎˋʹ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 

ɳˉʽˉˍ˗ˋʶ˖˄  
ESE22 

30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

 

 
156 ɆɡɛˊɚɖɟɩůŰŮ ɧɚŬ ŰŬ ɛŬɗɐɛŬŰŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɞ ˊɟɧɔɟŬɛɛŬ ůˊɞɡŭɩɜ. 
157 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ) 
158 ɆŮ ˊŮɟɑˊŰɤůɖ ɗŮŰɘəɐɠ ŬˊɎɜŰɖůɖɠ, ůɖɛŮɘɩůŰŮ Űɤɜ Ŭɟɘɗɛɧ Űɤɜ ɤɟɩɜ ŮɟɔŬůŰɖɟɑɞɡ. 
159 ɄɏɟŬɜ Űɤɜ ŭɤɟŮɎɜ ŭɘŬɜŮɛɞɛɏɜɤɜ ůɡɔɔɟŬɛɛɎŰɤɜ. 
160 ɆɖɛŮɘɩůŰŮ Űɞɜ ŬɨɝɞɜŰŬ Ŭɟɘɗɛɧ Űɞɡ ɐ Űɤɜ ˊɟɞŬˊŬɘŰɞɨɛŮɜɤɜ ɛŬɗɖɛɎŰɤɜ, Ŭɜ ɡˊɎɟɢɞɡɜ. 
161 ɈˊɎɟɢɞɡɜ ŮˊŬɟəɐ ŮəˊŬɘŭŮɡŰɘəɎ ɛɏůŬ, ɧˊɤɠ ɢɩɟɞɘ ŭɘŭŬůəŬɚɑŬɠ, ɡˊɞɚɞɔɘůŰɏɠ, ŮəˊŬɘŭŮɡŰɘəɎ ɚɞɔɘůɛɘəɎ; ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ, ŭɩůŰŮ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ Űɤɜ 

ŮɚɚŮɑɣŮɤɜ. 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳ˄ʷˊʴʶʽʰ ˁʰʽ ʋˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁʺη 
 

ʰΦʰ162 ɾʱʻʹ˃ʰ163 
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ʍˊʶˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ 
ʰ˄ʱ 

ʶʲʵˇ˃ʱʵʰ 

ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
˗ˊʶˌ ʶˊʴʰˋˍʹˊʾˇˎ 
ʺ ʱˋˁʹˋʹˌ164; 

ɲʽʵʰˁˍΦ 
ɾˇ˄ʱʵʶˌ 

ʃˊˈˋʻʶˍʹ 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ165 
όɿʰʽκʂ˔ʽύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ ˍ˖˄ 
ˋˉˇˎʵ˗˄ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾΤ 
(1 ,̌ 2̌  ˁ ˂ˉΦύ 

ʆˎ˔ˈ˄ 
ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄ʰ 
˃ʰʻʺ˃ʰˍʰ166 

ʋˊʺˋʹ 
ʶˁˉʰʽʵΦ 
˃ʷˋ˖˄ 
όɿʰʽκʂ˔ʽύ 

ɳˉʱˊˁʶʽʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɾʷˋ˖˄ 
όɿʰʽκʂ˔ʽ167) 

1  ʃˇˋˇˍʽˁʷˌ ɾʷʻˇʵˇʽ EMC01 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

2  ɲʽʰ˔ʶʾˊʽˋʹ ɴˊʴ˖˄ EFC03 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

3 ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ ɴˊʴ˖˄ EFC04 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

4 
ʁʽˁˇ˄ˇ˃ʽˁʱ ˍˇˎ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ 

ˍʹˌ ɳ˄ʷˊʴʶʽʰˌ 
EFC02 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

5 
ʆʶ˔˄ˇ˂ˇʴʾʰ ɳ˄ʶˊʴʶʽʰˁ˗˄ 

ʅˎˋˍʹ˃ʱˍ˖˄ 
EFC01 30 ɿʰʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

6 ɳ˄ʷˊʴʶʽʰ ˁʰʽ ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺ EMC09 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

7 
ɲʽʰ˔ʶʾˊʽˋʹ ʋˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁ˗˄ 

ɼʽ˄ʵˏ˄˖˄  
EMC07 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

8 ʋˊʹ˃ʰˍʰʴˇˊʷˌ EMC08 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

9 
ɲʽʰ˔ʶʾˊʽˋʹ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 

ɼʽ˄ʵˏ˄˖˄ 
EFE08 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

10 ɮ˄ʱ˂ˎˋʹ ɼˈˋˍˇˎˌ ʁ˒ʷ˂ˇˎˌ EFE02 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

11 
ɮ˅ʽˇ˂ˈʴʹˋʹ ɳˉʽˉˍ˗ˋʶ˖˄  
ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 

EFE07 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

12 ɰʽ˗ˋʽ˃ʹ ʃʰˊʰʴ˖ʴʺ ˁʰʽ ɼʰˍʰ˄ʱ˂˖ˋʹ EF08 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

 

 
162 ɆɡɛˊɚɖɟɩůŰŮ ɧɚŬ ŰŬ ɛŬɗɐɛŬŰŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɞ ˊɟɧɔɟŬɛɛŬ ůˊɞɡŭɩɜ. 
163 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ) 
164 ɆŮ ˊŮɟɑˊŰɤůɖ ɗŮŰɘəɐɠ ŬˊɎɜŰɖůɖɠ, ůɖɛŮɘɩůŰŮ Űɤɜ Ŭɟɘɗɛɧ Űɤɜ ɤɟɩɜ ŮɟɔŬůŰɖɟɑɞɡ. 
165 ɄɏɟŬɜ Űɤɜ ŭɤɟŮɎɜ ŭɘŬɜŮɛɞɛɏɜɤɜ ůɡɔɔɟŬɛɛɎŰɤɜ. 
166 ɆɖɛŮɘɩůŰŮ Űɞɜ ŬɨɝɞɜŰŬ Ŭɟɘɗɛɧ Űɞɡ ɐ Űɤɜ ˊɟɞŬˊŬɘŰɞɨɛŮɜɤɜ ɛŬɗɖɛɎŰɤɜ, Ŭɜ ɡˊɎɟɢɞɡɜ. 
167 ɈˊɎɟɢɞɡɜ ŮˊŬɟəɐ ŮəˊŬɘŭŮɡŰɘəɎ ɛɏůŬ, ɧˊɤɠ ɢɩɟɞɘ ŭɘŭŬůəŬɚɑŬɠ, ɡˊɞɚɞɔɘůŰɏɠ, ŮəˊŬɘŭŮɡŰɘəɎ ɚɞɔɘůɛɘəɎ; ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ, ŭɩůŰŮ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ Űɤɜ 

ŮɚɚŮɑɣŮɤɜ. 



 

ȰəɗŮůɖ ȺůɤŰŮɟɘəɐɠ ȷɝɘɞɚɧɔɖůɖɠ  ȷəŬŭ. ȰŰɞɡɠ 2019-2020                      

 

184 

ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳ˄ʶˊʴʶʽʰˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ɼˍʽˊʾ˖˄η 
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ʍˊʶˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ 
ʰ˄ʱ 

ʶʲʵˇ˃ʱʵʰ 

ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
˗ˊʶˌ ʶˊʴʰˋˍʹˊʾˇˎ 
ʺ ʱˋˁʹˋʹˌ170; 

ɲʽʵʰˁˍΦ 
ɾˇ˄ʱʵʶˌ 

ʃˊˈˋʻʶˍʹ 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ171 
όɿʰʽκʂ˔ʽύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ ˍ˖˄ 
ˋˉˇˎʵ˗˄ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾΤ 
(1 ,̌ 2̌  ˁ ˂ˉΦύ 

ʆˎ˔ˈ˄ 
ˉˊˇʰˉʰʽˍˇˏ˃ʶ˄ʰ 
˃ʰʻʺ˃ʰˍʰ172 

ʋˊʺˋʹ 
ʶˁˉʰʽʵΦ 
˃ʷˋ˖˄ 
όɿʰʽκʂ˔ʽύ 

ɳˉʱˊˁʶʽʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɾʷˋ˖˄ 
όɿʰʽκʂ˔ʽ173) 

1  ʃˇˋˇˍʽˁʷˌ ɾʷʻˇʵˇʽ EBDC01 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

2  ɳ˄ʶˊʴʶʽʰˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ɼˍʽˊʾ˖˄ EBDC02 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

3 ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ ɴˊʴ˖˄ EBDC09 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

4  ɸʷˊ˃ʰ˄ˋʹΣ ʌˏ˅ʹ ˁʰʽ ɼ˂ʽ˃ʰˍʽˋ˃ˈˌ EBDC04 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

5 ɲʽʰ˔ʶʾˊʽˋʹ ɴˊʴ˖˄ EBDC10 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

6 
ɮˉˇʵˇˍʽˁʷˌ ˉʰˊʶ˃ʲʱˋʶʽˌ 
ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹˌ ʶ˄ʷˊʴʶʽʰˌ ˋʶ 
ˎ˒ʽˋˍʱ˃ʶ˄ʰ ˁˍʾˊʽʰ 

EBDC11 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

7 
ɳ˄ˋ˖˃ʱˍ˖ˋʹ ʅˎˋˍʹ˃ʱˍ˖˄ ɮʃɳ ˋʶ 

ɼˍʾˊʽʰ 
EBDC07 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

8 
ʃˊˇˋˇ˃ˇʾ˖ˋʹ ˁʰʽ ɮ˄ʱ˂ˎˋʹ 

ɳ˄ʶˊʴʶʽʰˁʺˌ 
ɳˉʾʵˇˋʹˌ ˁˍʽˊʾ˖˄ 

EBDC12 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

9 
ɮˉˇʻʺˁʶˎˋʹ ˁʰʽ ɾʶˍʰ˒ˇˊʱ 

ɳ˄ʷˊʴʶʽʰˌ 
EBDE08 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

10 ɴ˅ˎˉ˄ʶˌ ʃˈ˂ʶʽˌ EBDE06 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

11 
ʁʽˁˇ˂ˇʴʽˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ 
˔˖ˊˇˍʰ˅ʾʰ ˋʶ ʻʶˊ˃ʱ ˁ˂ʾ˃ʰˍʰ 

EBDE02 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

 

 
168 ɆɡɛˊɚɖɟɩůŰŮ ɧɚŬ ŰŬ ɛŬɗɐɛŬŰŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɞ ˊɟɧɔɟŬɛɛŬ ůˊɞɡŭɩɜ. 
169 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ) 
170 ɆŮ ˊŮɟɑˊŰɤůɖ ɗŮŰɘəɐɠ ŬˊɎɜŰɖůɖɠ, ůɖɛŮɘɩůŰŮ Űɤɜ Ŭɟɘɗɛɧ Űɤɜ ɤɟɩɜ ŮɟɔŬůŰɖɟɑɞɡ. 
171 ɄɏɟŬɜ Űɤɜ ŭɤɟŮɎɜ ŭɘŬɜŮɛɞɛɏɜɤɜ ůɡɔɔɟŬɛɛɎŰɤɜ. 
172 ɆɖɛŮɘɩůŰŮ Űɞɜ ŬɨɝɞɜŰŬ Ŭɟɘɗɛɧ Űɞɡ ɐ Űɤɜ ˊɟɞŬˊŬɘŰɞɨɛŮɜɤɜ ɛŬɗɖɛɎŰɤɜ, Ŭɜ ɡˊɎɟɢɞɡɜ. 
173 ɈˊɎɟɢɞɡɜ ŮˊŬɟəɐ ŮəˊŬɘŭŮɡŰɘəɎ ɛɏůŬ, ɧˊɤɠ ɢɩɟɞɘ ŭɘŭŬůəŬɚɑŬɠ, ɡˊɞɚɞɔɘůŰɏɠ, ŮəˊŬɘŭŮɡŰɘəɎ ɚɞɔɘůɛɘəɎ; ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ, ŭɩůŰŮ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ Űɤɜ 

ŮɚɚŮɑɣŮɤɜ. 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɲʽʰ˔ʶʾˊʽˋʹ ˁʰʽ ɰʽ˖ˋʽ˃ˈˍʹˍʰη 
 

ʰΦʰ174 ɾʱʻʹ˃ʰ175 

ɼ
˖
ʵ
ʽ
ˁ
ˈ
ˌ
 

ɾ
ʰ
ʻ
ʺ
˃
ʰ
ˍ
ˇ
ˌ

 

ʍˊʶˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ 
ʰ˄ʱ 

ʶʲʵˇ˃ʱʵʰ 

ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
˗ˊʶˌ ʶˊʴʰˋˍʹˊʾˇˎ 
ʺ ʱˋˁʹˋʹˌ176; 

ɲʽʵʰˁˍΦ 
ɾˇ˄ʱʵʶˌ 

ʃˊˈˋʻʶˍʹ 
ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ177 
όɿʰʽκʂ˔ʽύ 

ʅʶ ˉˇʽˇ 
ʶ˅ʱ˃ʹ˄ˇ ˍ˖˄ 
ˋˉˇˎʵ˗˄ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾΤ 
(1 ,̌ 2̌  ˁ ˂ˉΦύ 

ʆˎ˔ˈ˄ 
ˉˊˇh̄ ʰʽˍˇˏ˃ʶ˄ʰ 
˃ʰʻʺ˃ʰˍʰ178 

ʋˊʺˋʹ 
ʶˁˉʰʽʵΦ 
˃ʷˋ˖˄ 
όɿʰʽκʂ˔ʽύ 

ɳˉʱˊˁʶʽʰ 
ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ɾʷˋ˖˄ 
όɿʰʽκʂ˔ʽ179) 

1 ʃˇˋˇˍʽˁʷˌ ɾʷʻˇʵˇʽ 39 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

2 ɲʽʰ˔ʶʾˊʽˋʹ ɴˊʴ˖˄ 33 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

3 ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ ɴˊʴ˖˄ 34 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

4 
ʁʽˁˇ˄ˇ˃ʽˁʱ ˍˇˎ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ 

ˁʰʽ ˍʹˌ ɳ˄ʷˊʴʶʽʰˌ 
35 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

5 
ʅˎˋˍʺ˃ʰˍʰ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ 

ɲʽʰ˔ʶʾˊʽˋʹˌ 
36 30 ʂ˔ʽ 6 ɿʰʽ м ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

6  ɳ˄ʷˊʴʶʽʰ ˁʰʽ ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺ 37 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

7 ɮ˄ʱ˂ˎˋʹ ɼˈˋˍˇˎˌ - ʁ˒ʷ˂ˇˎˌ 38 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

8 
ɮ˅ʽˇ˂ˈʴʹˋʹ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 

ɳˉʽˉˍ˗ˋʶ˖˄ 
EMSC01 30 ɿʰʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

9 
ɲʽʰ˔ʶʾˊʽˋʹ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 

ɼʽ˄ʵˏ˄˖˄ 
EMSE06 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

10 
 ɰʽ˗ˋʽ˃ʹ ʃʰˊʰʴ˖ʴʺ ˁʰʽ 

ɼʰˍʰ˄ʱ˂˖ˋʹ  
012 30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

11 
ɲʽʰ˔ʶʾˊʽˋʹ ʋˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁ˗˄ 

ɼʽ˄ʵˏ˄˖˄ 
EMSC02 

30 ʂ˔ʽ 6 ɿʰʽ н ̌ ʂ˔ʽ ɿʰʽ ɿʰʽ 

  

 
174 ɆɡɛˊɚɖɟɩůŰŮ ɧɚŬ ŰŬ ɛŬɗɐɛŬŰŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɞ ˊɟɧɔɟŬɛɛŬ ůˊɞɡŭɩɜ. 
175 ȾŬŰŬɔɟɎɣŰŮ ŰŬ ɛŬɗɐɛŬŰŬ ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ɄɟɧɔɟŬɛɛŬ Ɇˊɞɡŭɩɜ (ŭɖɚ. 1ɞɡ, 2ɞɡ, 3ɞɡ ə.ɞ.ə. ŮɝŬɛɐɜɞɡ) 
176 ɆŮ ˊŮɟɑˊŰɤůɖ ɗŮŰɘəɐɠ ŬˊɎɜŰɖůɖɠ, ůɖɛŮɘɩůŰŮ Űɤɜ Ŭɟɘɗɛɧ Űɤɜ ɤɟɩɜ ŮɟɔŬůŰɖɟɑɞɡ. 
177 ɄɏɟŬɜ Űɤɜ ŭɤɟŮɎɜ ŭɘŬɜŮɛɞɛɏɜɤɜ ůɡɔɔɟŬɛɛɎŰɤɜ. 
178 ɆɖɛŮɘɩůŰŮ Űɞɜ ŬɨɝɞɜŰŬ Ŭɟɘɗɛɧ Űɞɡ ɐ Űɤɜ ˊɟɞŬˊŬɘŰɞɨɛŮɜɤɜ ɛŬɗɖɛɎŰɤɜ, Ŭɜ ɡˊɎɟɢɞɡɜ. 
179 ɈˊɎɟɢɞɡɜ ŮˊŬɟəɐ ŮəˊŬɘŭŮɡŰɘəɎ ɛɏůŬ, ɧˊɤɠ ɢɩɟɞɘ ŭɘŭŬůəŬɚɑŬɠ, ɡˊɞɚɞɔɘůŰɏɠ, ŮəˊŬɘŭŮɡŰɘəɎ ɚɞɔɘůɛɘəɎ; ȷɜ ɖ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ ŬɟɜɖŰɘəɐ, ŭɩůŰŮ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ Űɤɜ 

ŮɚɚŮɑɣŮɤɜ. 
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ʃʾ˄ʰˁʰˌ мпΦ ɼʰˍʰ˄ˇ˃ʺ ʲʰʻ˃ˇ˂ˇʴʾʰˌ ˁʰʽ ˃ʷˋˇˌ ʲʰʻ˃ˈˌ ˉˍˎ˔ʾˇˎ ˍ˖˄ ʰˉˇ˒ˇʾˍ˖˄ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ όɾɲɳύ 
 
ʆʾˍ˂ˇˌ ʃɾʅΥ ζʅˎˋˍʺ˃ʰˍʰ ʆʶ˔˄ˇ˂ˇʴʽ˗˄ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʽ˗˄Φη 
 

      

  
ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ɼʰˍʰ˄ˇ˃ʺ ɰʰʻ˃˗˄ όʰˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ҈ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ 
ˍ˖˄ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ύ 

ɾʷˋˇˌ ˈˊˇˌ 
ɰʰʻ˃ˇ˂ˇʴʾʰˌ 

ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 5.0-5.9 6.0-6.9 7.0-8.4 8.5-10.0 
όˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʰˉˈ˒ˇʽˍ˖˄ύ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 5   4 (80%) 1 (20%) 8,15 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 2   2 (100%)  7,79 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 1 1 (100%)    5,77 
ʃˊˇʹʴΦ ɴˍˇˌ 
2020-2021 1   1 (100%)  7,84 
ʆˊʷ˔ˇ˄ϝ ʷˍˇˌ 
2021-2022 3   3 (100%)  8,2 

ʅˏ˄ˇ˂ˇ 12 1 (8%) 0 (0%) 1 (84%) 1 (8%) 7,55 

 
ϝ 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 
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ʆʾˍ˂ˇˌ ʃɾʅΥ  ζɼʽ˄ʹˍʺ ˁʰʽ ɲʽʰʵʽˁˍˎʰˁʺ ʇˉˇ˂ˇʴʽˋˍʽˁʺΥ ɳ˒ʰˊ˃ˇʴʷˌ ˋˍˇ ɲʽʰʵʾˁˍˎˇ ˍ˖˄ ʃˊʰʴ˃ʱˍ˖˄η   
 

      

  
ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ɼʰˍʰ˄ˇ˃ʺ ɰʰʻ˃˗˄ όʰˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ҈ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ύ 

ɾʷˋˇˌ ˈˊˇˌ 
ɰʰʻ˃ˇ˂ˇʴʾʰˌ 

ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 5.0-5.9 6.0-6.9 7.0-8.4 8.5-10.0 
όˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʰˉˈ˒ˇʽˍ˖˄ύ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 11   3 (27%) 8 (73%) 8,55 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 6  1 (17%) 2 (33%) 3 (50%) 8,26 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 6   1 (17%) 5 (83%) 8,84 
ʃˊˇʹʴΦ ɴˍˇˌ 
2020-2021 1    1 (100%) 8,70 
ʆˊʷ˔ˇ˄ϝ ʷˍˇˌ 
2021-2022 1    1 (100%) 9,38 

ʅˏ˄ˇ˂ˇ 25  1 (4%) 6 (24%) 18 (72%) 8,75 

 
* 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 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳˉʽˋˍʺ˃ʹ ˍ˖˄ ɲʶʵˇ˃ʷ˄˖˄Φη    
 

      

  
ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ɼʰˍʰ˄ˇ˃ʺ ɰʰʻ˃˗˄ όʰˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ҈ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ 
ˍ˖˄ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ύ 

ɾʷˋˇˌ ˈˊˇˌ 
ɰʰʻ˃ˇ˂ˇʴʾʰˌ 

ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 5.0-5.9 6.0-6.9 7.0-8.4 8.5-10.0 
όˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʰˉˈ˒ˇʽˍ˖˄ύ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018       
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 21   8 (38%) 13 (62%) 8,62 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 19  1 (5%) 8 (42%) 10 (53%) 8,39 
ʃˊˇʹʴΦ ɴˍˇˌ 
2020-2021 25  1 (4%) 8 (32%) 16 (64%) 8,44 
ʆˊʷ˔ˇ˄ϝ ʷˍˇˌ 
2021-2022 11   4(36%) 7 (64%) 8,62 

ʅˏ˄ˇ˂ˇ 76  2 (2%) 28 (37%) 46 (61%) 8,52 

 
ϝ 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 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɼˎʲʶˊ˄ˇʰˋ˒ʱ˂ʶʽʰη     
 

      

  
ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ɼʰˍʰ˄ˇ˃ʺ ɰʰʻ˃˗˄ όʰˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ҈ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ 
ˍ˖˄ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ύ 

ɾʷˋˇˌ ˈˊˇˌ 
ɰʰʻ˃ˇ˂ˇʴʾʰˌ 

ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 5.0-5.9 6.0-6.9 7.0-8.4 8.5-10.0 
όˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʰˉˈ˒ˇʽˍ˖˄ύ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 7  3 (43%) 4 (57%)  7,15 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 8  1 (12,5%) 4 (50%) 3 (37,5%) 7,93 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 4  2 (50%) 1 (25%) 1 (25%) 7,51 
ʃˊˇʹʴΦ ɴˍˇˌ 
2020-2021 8   3 (38%) 5 (63%) 8,59 
ʆˊʷ˔ˇ˄ϝ ʷˍˇˌ 
2021-2022 12   5 (41,67%) 7 (58,33%) 8,72 

ʅˏ˄ˇ˂ˇ 39  6 (15%) 17 (44%) 16 (41%) 7,98 

 
*  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 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɶ˂ʶˁˍˊˇ˄ʽˁˈ ɳˉʽ˔ʶʽˊʶʾ˄ ˁʰʽ ʌʹ˒ʽʰˁˈ ɾʱˊˁʶˍʽ˄ʴˁη  
 

      

  
ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ɼʰˍʰ˄ˇ˃ʺ ɰʰʻ˃˗˄ όʰˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ҈ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ 
ˍ˖˄ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ύ 

ɾʷˋˇˌ ˈˊˇˌ 
ɰʰʻ˃ˇ˂ˇʴʾʰˌ 

ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 5.0-5.9 6.0-6.9 7.0-8.4 8.5-10.0 
όˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʰˉˈ˒ˇʽˍ˖˄ύ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 17  1 (6%) 12 (70%) 4 (24%) 8,12 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 11   6 (55%) 5 (45%) 8,32 
ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 25  2 (8%) 12 (48%) 11 (44%) 8,18 
ʃˊˇʹʴΦ ɴˍˇˌ 
2020-2021 37  2 (5%) 19 (51%) 16 (44%) 8,34 
ʆˊʷ˔ˇ˄ϝ ʷˍˇˌ 
2021-2022 37  5 (13,51%) 16 (43,24%) 16 (43,24%) 8,24 

ʅˏ˄ˇ˂ˇ 127  10 (8%) 65 (51%) 52 (41%) 8,24 

 
ϝ 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 
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ʆʾˍ˂ˇˌ ʃɾʅΥ  ζʅˍˊʰˍʹʴʽˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ʃˊˇʿˈ˄ˍ˖˄η   
 

      

  
ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ɼʰˍʰ˄ˇ˃ʺ ɰʰʻ˃˗˄ όʰˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ҈ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ 
ˍ˖˄ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ύ 

ɾʷˋˇˌ ˈˊˇˌ 
ɰʰʻ˃ˇ˂ˇʴʾʰˌ 

ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 5.0-5.9 6.0-6.9 7.0-8.4 8.5-10.0 
όˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʰˉˈ˒ˇʽˍ˖˄ύ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

31 0 (0%) 0 (0%) 21 (67,74%) 10 (32,26%) 8,14 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 
2018-2019 

29 0 (0%) 4 (13,79%) 23 (79,31%) 2 (6,90%) 7,75 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

37 0 (0%) 5 (13,51%) 24 (64,86%) 8 (21,62%) 7,90 

ʃˊˇʹʴΦ ɴˍˇˌ 
2020-2021 

23 0 (0%) 1 (4,35%) 14 (60,87%) 8 (34,78%) 8,18 

ʆˊʷ˔ˇ˄ϝ ʷˍˇˌ 
2021-2022 

23 0 (0%) 1 (4,35%) 6 (26,09%) 16 (69,57%) 8,52 

ʅˏ˄ˇ˂ˇ 143 0 (0%) 11 (7%) 88 (62%) 44 (31%) 8,10 

 
ϝ 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 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳ˄ʷˊʴʶʽʰ ˁʰʽ ʋˊʹ˃ʰˍˇˇʽˁˇ˄ˇ˃ʽˁʺη 
 

 
ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ɼʰˍʰ˄ˇ˃ʺ ɰʰʻ˃˗˄ όʰˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ҈ ʶˉʾ ˍˇˎ 
ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ύ 

ɾʷˋˇˌ ˈˊˇˌ 
ɰʰʻ˃ˇ˂ˇʴʾʰˌ 

όˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʰˉˈ˒ˇʽˍ˖˄ ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 5.0-5.9 6.0-6.9 7.0-8.4 8.5-10.0 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 
4 1 (25%) 1 (25%) 1 (25%) 1 (25%) 7,17 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 
5 1 (20%) 1 (20%) 2 (40%) 1 (20%) 7,45 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 
10   7 (70%) 3 (30%) 8,20 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 8 2 (25%)   4 (50%) 2 (25%) 7,58 

ʆˊʷ˔ˇ˄ϝ ʷˍˇˌ 

2021-2022 7  1 (14%) 4 (57%) 2 (29%) 8,18 

ʅˏ˄ˇ˂ˇ 34 4 (11,8%) 3 (8,9%) 18 (53%) 9 (26,5%) 7,72 

 
ϝ 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 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳ˄ʶˊʴʶʽʰˁʱ ʅˎˋˍʺ˃ʰˍʰη 
 

 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ɼʰˍʰ˄ˇ˃ʺ ɰʰʻ˃˗˄ όʰˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ҈ ʶˉʾ ˍˇˎ 
ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ύ 

ɾʷˋˇˌ ˈˊˇˌ 
ɰʰʻ˃ˇ˂ˇʴʾʰˌ 

όˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʰˉˈ˒ˇʽˍ˖˄ ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 5.0-5.9 6.0-6.9 7.0-8.4 8.5-10.0 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 
4 1 (25%) 1 (25%) 2 (50%)   7,09 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 
9 1 (11%) 4 (44,5%) 4 (44,5%)   7,06 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 
5   4 (80%) 1 (20%)   6,90 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 5     3 (60%) 2  (40%) 8,24 

ʆˊʷ˔ˇ˄ϝ ʷˍˇˌ 

2021-2022 
2   1 (50%) 1 (50%) 8,05 

ʅˏ˄ˇ˂ˇ 25 2 (8%) 9 (26%) 11 (44%) 3 (12%) 7,47 

 
ϝ 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 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζɳ˄ʶˊʴʶʽʰˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ɼˍʽˊʾ˖˄η 
 

 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʰˉ̌˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ɼʰˍʰ˄ˇ˃ʺ ɰʰʻ˃˗˄ όʰˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ҈ ʶˉʾ ˍˇˎ 
ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ύ 

ɾʷˋˇˌ ˈˊˇˌ 
ɰʰʻ˃ˇ˂ˇʴʾʰˌ 

όˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʰˉˈ˒ˇʽˍ˖˄ ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 5.0-5.9 6.0-6.9 7.0-8.4 8.5-10.0 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 
8     6 (75%) 2 (25%) 8,30 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 
9   1 (11%) 8 (89%)  7,61 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 
11   4 (36%) 5 (45%) 2 (19%) 7,37 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 7   2 (29%) 3 (42%) 2 (29%) 7,68 

ʆˊʷ˔ˇ˄ϝ ʷˍˇˌ 

2021-2022 5  2 (40%)  3 (60%) 8,02 

ʅˏ˄ˇ˂ˇ 40  9 (23%) 22 (54%) 9 (23%) 7,8 

 
ϝ 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 
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ʆʾˍ˂ˇˌ ʃɾʅΥ ζʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɲʽʰ˔ʶʾˊʽˋʹ ˁʰʽ ɰʽ˖ˋʽ˃ˈˍʹˍʰη 
 

 

ʅˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ 

ɼʰˍʰ˄ˇ˃ʺ ɰʰʻ˃˗˄ όʰˊʽʻ˃ˈˌ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ҈ ʶˉʾ ˍˇˎ 
ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ύ 

ɾʷˋˇˌ ˈˊˇˌ 
ɰʰʻ˃ˇ˂ˇʴʾʰˌ  
όˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʰˉˈ˒ˇʽˍ˖˄ύ ɴˍˇˌ ɮˉˇ˒ˇʾˍʹˋʹˌ 5.0-5.9 6.0-6.9 7.0-8.4 8.5-10.0 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 
11   1 (10%) 5 (45%) 5 (45%) 7,96 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 
20   2 (10%) 15 (75%) 3 (15%) 7,96 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 
2   1 (50%)   1 (50%) 7,83 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 1       1 (100%) 9,57 

ʆˊʷ˔ˇ˄ϝ ʷˍˇˌ 

2021-2022 
5   1 (20%) 4 (80%) 8,68 

ʅˏ˄ˇ˂ˇ 39  4 (10%) 21 (54%) 14 (36%) 8,4 

 
* 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 
 
 
 
ɳˉʶ˅ʹʴʺˋʶʽˌΥ  
ʅʹ˃ʶʽ˗ˋˍʶ ˋʶ ˁʱʻʶ ˋˍʺ˂ʹ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʷ˂ʰʲʰ˄ ˍʹ˄ ʰ˄ˍʾˋˍˇʽ˔ʹ ʲʰʻ˃ˇ˂ˇʴʾʰ ˁʰʽ ˍˇ ˉˇˋˇˋˍˈ ˉˇˎ ʰˎˍˇʾ ʶˁˉˊˇˋ˖ˉˇˏ˄ ʶˉʾ ˍˇˎ ˋˎ˄ˇ˂ʽˁˇˏ ʰˊʽʻ˃ˇˏ ˍ˖˄ 
ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʷˍˇˌ ώˉΦ˔Φ с όҐр҈ύϐΦ  
ʃˊˇˋˇ˔ʺΗ ʆˇ ʱʻˊˇʽˋ˃ʰ ˁʱʻʶ ʷˍˇˎˌ ˉˊʷˉʶʽ ˄ʰ ˋˎ˃˒˖˄ʶʾ ˃ʶ ˍˇ ʱʻˊˇʽˋ˃ʰ ˍ˖˄ ʰˉˇ˒ˇʽˍʹˋʱ˄ˍ˖˄ ˉˇˎ ʵ˗ˋʰˍʶ ʴʽʰ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ʷˍˇˌ ˋˍˇ˄ ʃʾ˄ʰˁʰ  п. 
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ʃʾ˄ʰˁʰˌ мрΦ ɮˊʽʻ˃ˈˌ ɳˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ˍ˖˄ ˃ʶ˂˗˄ ɲΦɳΦʃΦ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
 

 ɮ ɰ ɱ ɲ ɳ ʅʆ ɵ ɶ ɸ ɹ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

1 18  34  4    3 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

 18  44 1 4  1  3 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

2 39  28  3   1 3 

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

 61  31  1     

ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

 39 1 31  4  1 9  

ʅˏ˄ˇ˂ˇ 3 175 1 168 1 16 0 2 10 9 

 
ϝ 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 

ɳˉʶ˅ʹʴʺˋʶʽˌΥ 
ɮ Ґ ɰʽʲ˂ʾʰκ˃ˇ˄ˇʴˊʰ˒ʾʶˌ 
ɰ Ґ ɳˊʴʰˋʾʶˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˃ʶ ˁˊʽˍʷˌ 
ɱ Ґ ɳˊʴʰˋʾʶˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˔˖ˊʾˌ ˁˊʽˍʷˌ 
ɲ Ґ ɳˊʴʰˋʾʶˌ ˋʶ ˉˊʰˁˍʽˁʱ ˋˎ˄ʶʵˊʾ˖˄ ˃ʶ ˁˊʽˍʷˌ 
ɳ Ґ ɳˊʴʰˋʾʶˌ ˋʶ ˉˊʰˁˍʽˁʱ ˋˎ˄ʶʵˊʾ˖˄ ˔˖ˊʾˌ ˁˊʽˍʷˌ  
ʅʆ  Ґ ɼʶ˒ʱ˂ʰʽʰ ˋʶ ˋˎ˂˂ˇʴʽˁˇˏˌ ˍˈ˃ˇˎˌ 
ɵ Ґ ʅˎ˂˂ˇʴʽˁˇʾ ˍˈ˃ˇʽ ˋˍˇˎˌ ˇˉˇʾˇˎˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈˌ ʶˁʵˈˍʹˌ ʶʾ˄ʰʽ ˃ʷ˂ˇˌ ɲΦɳΦʃΦ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ  
ɶ Ґ ɯ˂˂ʶˌ ʶˊʴʰˋʾʶˌ 
ɸ Ґ ɮ˄ʰˁˇʽ˄˗ˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˋˎ˄ʷʵˊʽʰ ό˃ʶ ˁˊʽˍʷˌύ ˉˇˎ ʵʶ˄ ʶˁʵʾʵˇˎ˄ ˉˊʰˁˍʽˁʱ 
ɹ Ґ ɰʽʲ˂ʽˇˁˊʽˋʾʶˌ ˉˇˎ ˋˎ˄ˍʱ˔ʻʹˁʰ˄ ʰˉˈ ˃ʷ˂ʹ ɲΦɳΦʃΦ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
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ʃʾ˄ʰˁʰˌ мсΦ   ɮ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ ʷˊʴˇˎ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
 

 ɮ ɰ ɱ ɲ ɳ ʅʆ ɵ 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

1435   36 12 8  

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

1627   26 14 8  

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

1998   24 13 6  

ʃˊˇʹʴΦ ɴˍˇˌ 

2020-2021 

2322   18 7 6  

ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

1765   8 5   

ʅˏ˄ˇ˂ˇ 9147 0 0 112 51 28 0 

 
ϝ 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 
 
 

ɳˉʶ˅ʹʴʺˋʶʽˌΥ 
ɮ Ґ ɳˍʶˊˇʰ˄ʰ˒ˇˊʷˌ 
ɰ Ґ ɮ˄ʰ˒ˇˊʷˌ ˍˇˎ ʶʽʵʽˁˇˏκʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˍˏˉˇˎ 
ɱ Ґ ɰʽʲ˂ʽˇˁˊʽˋʾʶˌ ˍˊʾˍ˖˄ ʴʽʰ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˃ʶ˂˗˄ ɲΦɳΦʃΦ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ 
ɲ Ґ ʅˎ˃˃ʶˍˇ˔ʷˌ ˋʶ ʶˉʽˍˊˇˉʷˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˋˎ˄ʶʵˊʾ˖˄ 
ɳ Ґ ʅˎ˃˃ʶˍˇ˔ʷˌ ˋʶ ˋˎ˄ˍʰˁˍʽˁʷˌ ʶˉʽˍˊˇˉʷˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉʶˊʽˇʵʽˁ˗˄ 
ʅʆ Ґ ʃˊˇˋˁ˂ʺˋʶʽˌ ʴʽʰ ʵʽʰ˂ʷ˅ʶʽˌ 
ɵ Ґ ɲʽˉ˂˗˃ʰˍʰ ʶˎˊʶˋʽˍʶ˔˄ʾʰˌ 
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ʃʾ˄ʰˁʰˌ мтΦ ɲʽʶʻ˄ʺˌ ɳˊʶˎ˄ʹˍʽˁʺκɮˁʰʵʹ˃ʰʿˁʺ ʃʰˊˇˎˋʾʰ ʆ˃ʺ˃ʰˍˇˌ 
 

  ʆˊʷ˔ˇ˄ ʷˍˇˌϝ 

2021-2022 

ʆˊʷ˔ˇ˄ ʷˍˇˌς 1 

2020-2021 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 

2019-2020 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 3 

2018-2019 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 

2017-2018 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 5 

2016-2017 

ʅˏ˄ˇ˂ˇ 

ɮˊʽʻ˃ˈˌ ˋˎ˃˃ʶˍˇ˔˗˄ ˋʶ 
ʵʽʶʻ˄ʺ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʱ 
ʶˊʶˎ˄ʹˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ 

ʍˌ ˋˎ˄ˍˇ˄ʽˋˍʷˌ 1  2 1 2  6 

ʍˌ ˋˎ˄ʶˊʴʱˍʶˌ 
(partners) 

13 17 9 6 5 5 55 

ɮˊʽʻ˃ˈˌ ˃ʶ˂˗˄ ɲɳʃ ˃ʶ 
˔ˊʹ˃ʰˍˇʵˈˍʹˋʹ ʰˉˈ ʵʽʶʻ˄ʶʾˌ 
˒ˇˊʶʾˌ ʺ ʵʽʶʻ˄ʺ 
ˉˊˇʴˊʱ˃˃ʰˍʰ ʷˊʶˎ˄ʰˌ 

 4 5 3 3 3 2 20 

ɮˊʽʻ˃ˈˌ ˃ʶ˂˗˄ ɲɳʃ ˃ʶ 
ʵʽˇʽˁʹˍʽˁʷˌ ʻʷˋʶʽˌ ˋʶ ʵʽʶʻ˄ʶʾˌ 
ʰˁʰʵʹ˃ʰʿˁˇˏˌκʶˊʶˎ˄ʹˍʽˁˇˏˌ 
ˇˊʴʰ˄ʽˋ˃ˇˏˌ ʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ 
ʶˍʰʽˊʶʾʶˌ 

 1  1 1 1 1 5 

ɮˊʽʻ˃ˈˌ ʶˊʶˎ˄ʹˍʽˁ˗˄ 
ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ˋʶ ɲʽʶʻ˄ʺ 
ɳˉʽˋˍʹ˃ˇ˄ʽˁʱ ʃʶˊʽˇʵʽˁʱ 

 39 61 39 18 18 21 196 

ɮˊʽʻ˃ˈˌ ʵʽʰ˂ʷ˅ʶ˖˄ ˋʶ ɲʽʶʻ˄ʺ 
ˋˎ˄ʷʵˊʽʰ ˖ˌ 
ˉˊˇˋˁʶˁ˂ʹ˃ʷ˄ˇˌ ˇ˃ʽ˂ʹˍʺˌ 

  2 6 8 8 7 31 

ɮˊʽʻ˃ˈˌ ˉˊˇ˒ˇˊʽˁ˗˄ 
ʰ˄ʰˁˇʽ˄˗ˋʶ˖˄ ˋʶ ʵʽʶʻ˄ʺ 
ˋˎ˄ʷʵˊʽʰ 

ˉˊˇ˒ˇˊʽˁ˗˄ 11 1 6 3 9 5 35 

ɮˊʽʻ˃ˈˌ ʰ˄ʰˊˍʹ˃ʷ˄˖˄ 
ʰ˄ʰˁˇʽ˄˗ˋʶ˖˄ ˋʶ ʵʽʶʻ˄ʺ 
ˋˎ˄ʷʵˊʽʰ 

ʰ˄ʰˊˍʹ˃ʷ˄˖˄ 31 31 28 44 34 21 189 
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ɮˊʽʻ˃ˈˌ ˋˎ˃˃ʶˍˇ˔˗˄ ˋʶ 
Editorial Board ɲʽʶʻ˄˗˄ 
ɳˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʃʶˊʽˇʵʽˁ˗˄ 

 5 7 13 14 12 11 62 

ɮˊʽʻ˃ˈˌ ˋˎ˃˃ʶˍˇ˔ʺˌ ˋʶ 
ʃˊˇʶʵˊʾʰ ɲʽʶʻ˄˗˄ 
ʅˎ˄ʶʵˊʾ˖˄ 

   1 2 5 4 1 13 

ɮˊʽʻ˃ˈˌ ɲʽʶʻ˄˗˄ 
ɳˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʅˎ˄ʶʵˊʾ˖˄ ˃ʶ 
ˋˎ˃˃ʶˍˇ˔ʺ ˋˍʹ˄ ̌ ˊʴʰ˄˖ˍʽˁʺ 
ɳˉʽˍˊˇˉʺ  

ʍˌ ˉˊˈʶʵˊˇʽ 
 

2 3 2 2 5 14 

ʍˌ ˃ʷ˂ʹ 4   5 4 6 6 25 

ɮˊʽʻ˃ˈˌ ɲʽʶʻ˄˗˄ 
ɳˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʅˎ˄ʶʵˊʾ˖˄, 
ˋˍʹ˄ ɳˉʽˋˍʹ˃ˇ˄ʽˁʺ ɳˉʽˍˊˇˉʺ 
ˍ˖˄ ˇˉˇʾ˖˄ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ 
˃ʷ˂ʹ ɲɳʃ ˍˇˎ ɹʵˊˏ˃ʰˍˇˌ 

 8 18 24 26 36 43 155 

ʅˎʴʴˊʰ˒ʺ ˁʶ˒ʰ˂ʰʾ˖˄ ̀ ʶ 
ɳˉʽˋˍʹ˃ˇ˄ʽˁʱ ɰʽʲ˂ʾʰ 
ɲʽʶʻ˄˗˄ ɳˁʵˇˍʽˁ˗˄ ˇʾˁ˖˄ 

 4 1 3 4 4 1 17 

ɲʽʵʰˋˁʰ˂ʾʰ ̟ ˌ ʁ̄ ʽˋˁʷˉˍʹˌ 
ˁʰʻʹʴʹˍʺˌ ̀ ʶ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰ 
ˍˇˎ ɳ˅˖ˍʶˊʽˁˇˏ 

 1 1 1 1 3 1 8 

ɳˁˉʰʾʵʶˎˋʹ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ 
ˁʰʽ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ 
ʶ˅˖ˍʶˊʽˁˇˏ ̀ ˍʰ ˉ˂ʰʾˋʽʰ 
ERASMUS ˁ ʰʽ ERASMUS-
MUNDUS 

 10 13 22 6 6 7 64 

 
ʅʹ˃ʶʾ˖ˋʹΥ ʆʰ ˋˁʽʰˋ˃ʷ˄ʰ ˉʶʵʾʰ ʵʶ˄ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰʽΦ 
 

*  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 
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12. ʃʰˊʰˊˍʺ˃ʰˍʰ 

 
ʅˍʹ˄ ɳ˄ˈˍʹˍʰ ʰˎˍʺ ˍˇ ʆ˃ʺ˃ʰ ˃ˉˇˊʶʾΣ ʰ˄ ˍˇ ʶˉʽʻˎ˃ʶʾΣ ˄ʰ ˉʰˊʰʻʷˋʶʽ ˇˉˇʽʰʵʺˉˇˍʶ ˋˍˇʽ˔ʶʾʰ ʻʶ˖ˊʶʾ ˈˍʽ ʻʰ ʶʾ˄ʰʽ ˔ˊʺˋʽ˃ʰ ˋˍʹ˄ ɳˉʽˍˊˇˉʺ ɳ˅˖ˍʶˊʽˁʺˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ˍʰ ˇˉˇʾʰ 
ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ʵʶ˄ ˁʰ˂ˏˉˍˇ˄ˍʰʽ ʶˉʰˊˁ˗ˌ ˋˍˇ ˁˎˊʾ˖ˌ ˋ˗˃ʰ ˍʹˌ ɴˁʻʶˋʹˌΦ  
 
ʅʶ ˁʱʻʶ ˉʶˊʾˉˍ˖ˋʹΣ ˋˍʰ ʃʰˊʰˊˍʺ˃ʰˍʰ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˇˉ˖ˋʵʺˉˇˍʶ ˄ʰ ˉʶˊʽ˂ʹ˒ʻʶʾ ˇ ʁʵʹʴˈˌ ʅˉˇˎʵ˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰʽ ˉ˂ʺˊʹˌ  ˁʰˍʱ˂ˇʴˇˌ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʹ˃ˇˋʽʶˏˋʶ˖˄ 
ˍ˖˄ ˃ʶ˂˗˄ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰΦ 
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ɮΦ ʃ˂ʺˊʹˌ  ˁʰˍʱ˂ˇʴˇˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʹ˃ˇˋʽʶˏˋʶ˖˄ ˍ˖˄ ˃ʶ˂˗˄ ɲɳʃ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˉʶ˄ˍʰʶˍʾʰ 
 
 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 4 
2017-2018 

ʃʶˊʽˇʵʽˁʱ ˃ʶ  ˁˊʽˍʷˌ 
ς Z. Skoufa, G. Giannakakis, E. Heracleous, A.A. LemonidouΣ ά{ƛƳǳƭŀǘƛƻƴ-ŀƛŘŜŘ ŜŦŦŜŎǘƛǾŜ ŘŜǎƛƎƴ ƻŦ ŀ ŎŀǘŀƭȅǘƛŎ ǊŜŀŎǘƻǊ ŦƻǊ ŜǘƘŀƴŜ ƻȄƛŘŀǘƛǾŜ ŘŜƘȅŘǊƻƎŜƴŀǘƛƻƴ ƻǾŜǊ bƛbōhȄέΣ 

Catalysis Today 299 (2018) 102-111  
ς !Φ !ƴǘȊŀǊŀΣ !Φ !ǊǊŜƎƛΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŜƳƻƴƛŘƻǳΣ άLƴ-depth evaluation of a ZrO2 promoted CaO-ōŀǎŜŘ /hн ǎƻǊōŜƴǘ ƛƴ ŦƭǳƛŘƛȊŜŘ ōŜŘ ǊŜŀŎǘƻǊ ǘŜǎǘǎέΣ /ƘŜƳƛŎŀƭ 

Engineering Journal 333 (2018) 697-711 
ς Chantillon M, Crompvoets J., Peristeras V., The governance landscape of geospatial e-services - The Belgian case, ISPRS International Journal of Geo-
LƴŦƻǊƳŀǘƛƻƴ нлмтΣ сόфύΣ нунΤ ŘƻƛΥмлΦоофлκƛƧƎƛслфлнун - Q2 

ς Koubarakis M., Vouros G., Chalkiadakis G., Plagianakos V., Tjortjis C., Kavallieratou E., Vrakas D., Mavridis N., Petasis G., .ƭŜƪŀǎ YΦΣ YǊƛǘƘŀǊŀ !ΦΣ ά!L ƛƴ DǊŜŜŎŜΥ ¢ƘŜ /ŀǎŜ 
ƻŦ wŜǎŜŀǊŎƘ ƻƴ [ƛƴƪŜŘ DŜƻǎǇŀǘƛŀƭ 5ŀǘŀέΣ ǘƘŜ !L ƳŀƎŀȊƛƴŜΣ !!!LΣ ±ƻƭ офΣ bƻ нΥ {ǳƳƳŜr 2018, pp. 91-96, ISSN 0738-4602. 

ς C. I. Gioumouxouzis, A. Baklavaridis, O. L. Katsamenis, C. K. Markopoulou, N. Bouropoulos, D. Tzetzis, D. G. Fatouros, A 3D Printed Bilayer Oral Solid Dosage Form 
Combining Metformin for Prolonged and Glimepiride for Immediate Drug Delivery, European Journal of Pharmaceutical Sciences Vol. 120, 40ς52, 2018 

ς M. Mansour, K. Tsongas, D. Tzetzis, A. Antoniadis, Mechanical and Dynamic Behavior of Fused Filament Fabrication 3D Printed Polyethylene Terephthalate Glycol 
Reinforced with Carbon Fibers, Polymer - Plastics Technology and Engineering Vol. 57, No. 16, 1715ς1725, 2018 

ς P. Kyratsis, K. Tzotzis, D. Tzetzis, N. Sapidis, Pneumatic Cylinder Design Using CAD-based Programming vol .16, (2),2018 Academic Journal of Manufacturing Engineering 
Vol 16. No2, 107-113, 2018 

ς E. Giarmas, D. Tzetzis, Experimental and Finite Element Analysis of Severing the Butt Ends of Aluminium Billets During the Extrusion Process, International Journal of 
Mechanical and Mechatronics Engineering. Vol 18, No 3, 18-24, 2018 

ς A. Efstathiadis, C. Koidis, D. Tzetzis, P. Kyratsis, Comparative Study and Analysis on the Mechanical Properties of 3d Printed Surgical Instrument for In-Space 
Applications, Academic Journal of Manufacturing Engineering Vol 16, No4, 26-32, 2018 

ς C. I. Gioumouxouzis, K.Chatzitaki, C. Karavasili, O.L. Katsamenis, D. Tzetzis, N. Bouropoulos, D. G. Fatouros, Controlled Release of 5-Fluorouracil from Alginate Beads 
Encapsulated in 3D Printed pH-Responsive Solid Dosage Forms, AAPS PharmSciTech, Vol.19 (8), 3362-3375, 2018 

ς YΦ YǊƛǘǎƛǎΣ DΦ ½Φ tŀǇŀŘƻǇƻǳƭƻǎΣ !Φ DŀƭƭŀƛǎΣ tΦ /ƘŀǘȊƛƳƛǎƛƻǎ ŀƴŘ CΦ ¢ƘŜƻƭŜȅǊŜΣ ά! ¢ǳǘƻǊƛŀƭ ƻƴ tŜǊŦƻǊƳŀƴŎŜ 9Ǿŀƭǳŀǘƛƻƴ ŀƴŘ ±ŀƭƛŘation Methodology for Low-Power and Lossy 
bŜǘǿƻǊƪǎέΣ ɹɳɳɳ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ {ǳǊǾŜȅǎ ŀƴŘ ¢ǳǘƻǊƛŀƭǎΣ ǾƻƭΦ нлΣ ƴƻΦ оΣ ǇǇΦ мтфф-1825, 2018 

ς Raja Al-YƛȅǳƳƛΣ /Ƙǳŀƴ IŜƴƎ CƻƘΣ {ŜǊŘŀǊ ±ǳǊŀƭΣ tŜǊƛƪƭƛǎ /ƘŀǘȊƛƳƛǎƛƻǎΣ wŀƘƛƳ ¢ŀŦŀȊƻƭƭƛΣ άCǳȊȊȅ [ƻƎƛŎ-based Routing Algorithm for Lifetime Enhancement in Heterogeneous 
²ƛǊŜƭŜǎǎ {ŜƴǎƻǊ bŜǘǿƻǊƪǎέΣ L999 ¢ǊŀƴǎŀŎǘƛƻƴǎ ƻƴ DǊŜŜƴ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ ŀƴŘ bŜǘǿƻǊƪƛƴƎΣ ǾƻƭΦ н, issue 2, pp. 517-532, 2018 

ς L. Hou, K. Zheng and P. Chatzimisios, "A Continuous-Time Markov Decision Processing-based Resource Allocation Scheme in Vehicular Cloud for Mobile Video Services", 
in Elsevier Computer Communications, vol. 118, pp. 140-147, 2018 
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ς YƛǎƘƻǊ /ƘŀƴŘǊŀΣ aŀǊŎƻ aŜȊȊŀǾƛƭƭŀΣ wΦ ±ŜƴƪŀǘŜǎƘŀ tǊŀǎŀŘ ŀƴŘ tŜǊƛƪƭƛǎ /ƘŀǘȊƛƳƛǎƛƻǎΣ άLƴǘŜǊǿƻǊƪƛƴƎ ƻŦ ƳƳ²ŀǾŜ ŀƴŘ ǎǳō-6 GHz Access Technologies for 5G Multi-
/ƻƴƴŜŎǘƛǾƛǘȅέΣ L999 {ǘŀƴŘŀǊŘǎ ¦ƴƛǾŜǊǎƛǘȅ 9-Magazine, issue 2, March 2018 (an abstract of this article was also published in the IEEE Communications Standards 
Magazine, vol. 2, no.2, pp. 7, March 2018) 

ς DΦ IŀōŀǳƭǘΣ aΦ [ŜCǊŀƴŎƻƛǎΣ CΦ [ŜƳŜǊŎƛŜǊΣ bΦ aƻƴǘŀǾƻƴǘΣ tΦ /ƘŀǘȊƛƳƛǎƛƻǎ ŀƴŘ DΦ ½Φ tŀǇŀŘƻǇƻǳƭƻǎΣ άaƻƴƛǘƻǊƛƴƎ ¢ǊŀŦŦƛŎ hǇǘƛƳƛȊŀǘƛƻƴ ƛƴ {ƳŀǊǘ DǊƛŘέΣ ɹɳɳɳ ¢ǊŀƴǎŀŎǘƛƻƴǎ ƻƴ 
Industrial Informatics, vol. 13, issue 6, pp. 3246 - 3255, Dec. 2017  

ς [ƻƴƎ ½ƘŀƻΣ Yŀƴ ½ƘŜƴƎ ŀƴŘ tŜǊƛƪƭƛǎ /ƘŀǘȊƛƳƛǎƛƻǎΣ άIȅōǊƛŘ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŜƴŜǊƎȅ ǘǊŀƴǎŦŜǊ ƛƴ ǳƭǘǊŀ-ŘŜƴǎŜ IŜǘbŜǘǎέΣ 9ƭǎŜǾƛŜǊ /ƻƳǇǳǘŜǊ bŜǘǿƻǊƪǎΣ ǾƻƭΦ мнфΣ ǇǇΦ рлн-509, 
December 2017  

ς DǳƛƭƭŀǳƳŜ IŀōŀǳƭǘΣ DǳƛƭƭŀǳƳŜ [Ŝ DŀƭƭΣ DŜƻǊƎƛƻǎ ½Φ tŀǇŀŘƻǇƻǳƭƻǎΣ bƛŎƻƭŀǎ aƻƴǘŀǾƻƴǘ ŀƴŘ tŜǊƛƪƭƛǎ /ƘŀǘȊƛƳƛǎƛƻǎΣ άLƴǘŜǊŎƻƴƴŜŎǘƛƻƴ of Smart Grid and Electric Vehicles 
ǿƛǘƘ ŀ /ƘŀǊƎƛƴƎ {ȅǎǘŜƳέΣ LƴǾƛǘŜŘ ǇŀǇŜǊΣ L999 /ha{h/ aa¢/ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ - Frontiers, November 2017 

ς 5ǊŀƪŀƪƛΣ aΦΣ DǀǊŜƴΣ IΦ DΦ ¢ȊƛƻƴŀǎΣ tΦΣ ά !ƴ Intelligent Multi-!ƎŜƴǘ .ŀǎŜŘ 5ŜŎƛǎƛƻƴ {ǳǇǇƻǊǘ {ȅǎǘŜƳ ŦƻǊ wŜŦǳƎŜŜ {ŜǘǘƭŜƳŜƴǘ {ƛǘƛƴƎέΣ LƴǘŜǊƴŀǘƛƻƴŀƭ WƻǳǊƴŀƭ ƻŦ 5ƛǎŀǎǘŜǊ wƛǎƪ 
Reduction, vol. 31, 2018, pp. 576-588. 

ɼʶ˒ʱ˂ʰʽʰ ˋʶ ˋˎ˂˂ˇʴʽˁˇˏˌ ˍˈ˃ˇˎˌ 
ς Advances in Engineering Research. Volume 24, ISBN:978-1-53614-046-лΣ 9ŘƛǘƻǊΥ ±ƛŎǘƻǊƛŀ /Φ tŜǘǊƻǾŀ ϭ нлму bƻǾŀ {ŎƛŜƴŎŜ tǳōƭƛǎƘŜǊǎΣ bŜǿ ¸ƻǊƪΣ ¦{!Σ /ƘŀǇǘŜǊ оΣ 5Φ 

Tzetzis, Laser Scanning for Digital Reconstruction and Replication through 3D Printing of Ancient Artifacts 
ς CΦ [ŜƳŜǊŎƛŜǊΣ DΦ IŀōŀǳƭǘΣ DΦ ½Φ tŀǇŀŘƻǇƻǳƭƻǎΣ tΦ aŀƛƭƭŜΣ tΦ /ƘŀǘȊƛƳƛǎƛƻǎ ŀƴŘ bΦ aƻƴǘŀǾƻƴǘΣ άCǊƻƳ !ǊŎƘƛǘŜŎǘǳǊŜ ǘƻ bŜǘǿƻǊƪƛƴƎ ƛƴ {ƳŀǊǘ DǊƛŘ {ȅǎǘŜƳǎέΣ ŎƘŀǇǘŜǊ ƛƴ ǘƘŜ 
ōƻƻƪ ŜƴǘƛǘƭŜŘ ά¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ ŀƴŘ tƻǿŜǊ DǊƛŘ ƛƴ {ƳŀǊǘ /ƛǘƛŜǎΥ /ƻƳƳǳƴƛŎŀǘƛƻƴ bŜǘǿƻǊƪǎ ŀƴŘ {ŜǊǾƛŎŜǎέΣ WƻƘƴ ²ƛƭŜȅ ϧ {ƻƴǎΣ нлму 

ς 5ǊŀƪŀƪƛΣ aΦ DǀǊŜƴΣ IΦ DΦΣ ¢ȊƛƻƴŀǎΣ tΦΥ ά!ƴ LƴǘŜƭƭƛƎŜƴǘ aǳƭǘƛ-Agent System using Fuzzy Analytic Hierarchy Process and Axiomatic Design as a Decision Support Method 
ŦƻǊ wŜŦǳƎŜŜ {ŜǘǘƭŜƳŜƴǘ {ƛǘƛƴƎέΦ LƴΥ tǊƻŎŜŜŘƛƴƎǎ ƻŦ L/5{{¢-PROMETHEE 2018. Lecture Notes in Business Information Processing LNBIP. Springer (2018). 

ɳˊʴʰˋʾʶˌ ˋʶ ˉˊʰˁˍʽˁʱ ˋˎ˄ʶʵˊʾ˖˄ ˃ʶ ˁˊʽˍʷˌ 
ς D. Ipsakis, S. Stephanidis, K. Kalogiannis, L. Matsakas, U. Rova, P. Christakopoulos, A. Lappas, K. Triantafyllidis, E. HeracƭŜƻǳǎΣ ζ¢ŜŎƘƴƻ-economic and environmental 

assessment of organosolv lignin-ŘŜǊƛǾŜŘ ǇƭŀǘŦƻǊƳ ŎƘŜƳƛŎŀƭǎ ŀƴŘ ǇƻƭȅƳŜǊǎηΣ CƻǳǊǘƘ [LDbh±![ ²ƻǊƪǎƘƻǇΣ ɸʶˋˋʰ˂ˇ˄ʾˁʹ όɳ˂˂ʱʵʰύΣ ɾʱˊˍʽˇˌ мн-14, 2018 
ς 5Φ LǇǎŀƪƛǎΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ YΦ DƪƛƴƛǎΣ {Φ5Φ {ǘŜŦŀƴƛŘƛǎΣ YΦDΦ YŀƭƻƎƛŀƴƴƛǎΣ 5Φ LŀǘǊƛŘƛǎΣ !Φ!Φ [ŀǇǇŀǎΣ ά5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ƭǳƳǇŜŘ ƪinetic model for the ex-situ biomass catalytic 
ǇȅǊƻƭȅǎƛǎέΣ нрǘƘ  LƴǘŜǊƴŀǘƛƻƴŀƭ {ȅƳǇƻǎƛǳƳ ƻƴ /ƘŜƳƛŎŀƭ wŜŀŎǘƛƻƴ 9ƴƎƛƴŜŜǊƛƴƎ L{/w9нрΣ ʊ˂˖ˊʶ˄ˍʾʰ όɹˍʰ˂ʾʰύΣ ɾʱʽˇˌ нл-23, 2018 

ς !Φ ɮƴǘȊŀǊŀΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŜƳƻƴƛŘƻǳΣ άtǊƻŘǳŎǘƛƻƴ ƻŦ ŜȄǘǊŀ ǇǳǊŜ Iн ƛƴ ŀ ǎƛƴƎƭŜ ǎǘŜǇ Ǿƛŀ ŀƴ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴǘ ƳŜǘƘŀƴŜ ǊŜŦƻrming process by coupling Calcium and 
/ƘŜƳƛŎŀƭ [ƻƻǇƛƴƎέΣ нрǘƘ  LƴǘŜǊƴŀǘƛƻƴŀƭ {ȅƳǇƻǎƛǳƳ ƻƴ /ƘŜƳƛŎŀƭ wŜŀŎǘƛƻƴ 9ƴƎƛƴŜŜǊƛƴƎ L{/w9нрΣ ʊ˂˖ˊʶ˄ˍʾʰ όɹˍʰ˂ʾʰύΣ ɾʱʽˇˌ нл-23, 2018 

ς !Φ !ƴǘȊŀǊŀΣ !Φ !ǊǊŜƎƛΣ  9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŜƳƻƴƛŘƻǳΣ ά9Ǿŀƭǳŀǘƛƻƴ ƻŦ ½Ǌhн ǇǊƻƳƻǘŜŘ /ŀh-based sorbent for post-combustion CO2 capture in a bench-scale fluidized 
ōŜŘ ǊŜŀŎǘƻǊέΣ нрǘƘ  LƴǘŜǊƴŀǘƛƻƴŀƭ {ȅƳǇƻǎƛǳƳ ƻƴ /ƘŜƳƛŎŀƭ wŜŀŎǘƛƻƴ 9ƴƎƛƴŜŜǊƛƴƎ L{/w9нрΣ ʊ˂˖ˊʶ˄ˍʾʰ όɹˍʰ˂ʾʰύΣ ɾʱʽˇˌ нл-23, 2018 

ς 9Φ IŜǊŀŎƭŜƻǳǎΣ {Φ YŀǊŀƪƻǳƭƛŀΣ !Φ!Φ [ŀǇǇŀǎΣ άaƛƭŘ ƘȅŘǊƻƛǎƻƳŜǊƛȊŀǘƛƻƴ ƻŦ ƴ-octane over Pt catalysts supported on HPA-ƳƻŘƛŦƛŜŘ ƳŜǎƻǇƻǊƻǳǎ ǎƛƭƛŎŀέΣ тǘƘ 9ǳ/ƘŜa{ 
/ƘŜƳƛǎǘǊȅ /ƻƴƎǊŜǎǎΣ [ƛǾŜǊǇƻƻƭ ό¦YύΣ ɮˏʴˇˎˋˍˇˌ нс-30, 2018 

ς EΦ ɶˊʰˁ˂ʷˇˎˌΣ ɮΦɮΦ ɽʱˉˉʰˌΣ άɮ˄ʱ˂ˎˋʹ ɼˏˁ˂ˇˎ ɵ˖ʺˌ ʲʽˇˁʰˎˋʾ˃˖˄ нʹˌ ʴʶ˄ʽʱˌ ʰˉˈ ʲʶ˂ˍʽˋˍˇˉˇʽʹ˃ʷ˄ʶˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˊʶˍˋʽ˄ˇ˂ʰʵʽʱˌ ˋˍʹ˄ ɼʶ˄ˍˊʽˁʺ ɾʰˁʶʵˇ˄ʾʰέΣ ммˇ 
ɳʻ˄ʽˁˈ ʅˎ˄ʷʵˊʽˇ ˋˍʽˌ ɮʃɳΣ ɸʶˋˋʰ˂ˇ˄ʾˁʹ όɳ˂˂ʱʵʰύΣ ɾʱˊˍʽˇˌ мп-16, 2018 

ς ɳΦ ʃʰ˔ʰˍˇˎˊʾʵˇˎΣ ɳΦ ɶˊʰˁ˂ʷˇˎˌΣ ɮΦɮΦ ɽʱˉˉʰˌΣ ζʇʲˊʽʵʽˁʺ ʲʽˇ˔ʹ˃ʽˁʺκʻʶˊ˃ˇ˔ʹ˃ʽˁʺ ˁʰˍʰ˂ˎˍʽˁʺ ʵʽʶˊʴʰˋʾʰ ʴʽʰ ˍʹ˄ ˃ʶˍʰˍˊˇˉʺ ˎˉˇ˂ʶʽ˃˃ʰˍʽˁʺˌ ʲʽˇ˃ʱʸʰˌ ˋʶ 
ʲʽˇˉ˂ʰˋˍʽˁʱηΣ мрˇ ʃʰ˄ʶ˂˂ʺ˄ʽˇ ʅˎ˃ˉˈˋʽˇ ɼʰˍʱ˂ˎˋʹˌΣ ɹ˖ʱ˄˄ʽ˄ʰ όɳ˂˂ʱʵʰύΣ ʁˁˍ˗ʲˊʽˇˌ му-20, 2018 
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ς ɳΦ ʃʰ˔ʰˍˇˎˊʾʵˇˎΣ ɳΦ ɶˊʰˁ˂ʷˇˎˌΣ ɮΦɮΦ ɽʱˉˉʰˌΣ ζɮˉʶ˄ʶˊʴˇˉˇʾʹˋʹ ˁʰʽ ʰ˄ʰʴʷ˄˄ʹˋʹ ˁʰˍʰ˂ˎˍ˗˄ ZSM-р ˁʰˍʱ ˍʹ˄ ex-situ ˁʰˍʰ˂ˎˍʽˁʺ ˉˎˊˈ˂ˎˋʹ ʲʽˇ˃ʱʸʰˌηΣ мрˇ 
ʃʰ˄ʶ˂˂ʺ˄ʽˇ ʅˎ˃ˉˈˋʽˇ ɼʰˍʱ˂ˎˋʹˌΣ ɹ˖ʱ˄˄ʽ˄ʰ όɳ˂˂ʱʵʰύΣ ʁˁˍ˗ʲˊʽˇˌ му-20, 2018 

ς ɳΦ ɶˊʰˁ˂ʷˇˎˌΣ ɾΦ ʃʰˉʰˉʷˍˊˇˎΣ ɲΦ ɹʰˍˊʾʵʹˌΣ ɮΦɮΦ ɽʱˉˉʰˌΣ ζɲʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ˋˎ˄-ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˎʴˊˇˉˇʽʹ˃ʷ˄ˇˎ ʴʰʽʱ˄ʻˊʰˁʰ ˃ʶ ʰʶˊʽʷ˂ʰʽˇ ˁʶ˄ˇˏ ˋˍʹ˄ ʵʽʶˊʴʰˋʾʰ ˍʹˌ 
ˁʰˍʰ˂ˎˍʽˁʺˌ ˉˎˊˈ˂ˎˋʹˌηΣ мрˇ ʃʰ˄ʶ˂˂ʺ˄ʽˇ ʅˎ˃ˉˈˋʽˇ ɼʰˍʱ˂ˎˋʹˌΣ ɹ˖ʱ˄˄ʽ˄ʰ όɳ˂˂ʱʵʰύΣ ʁˁˍ˗ʲˊʽˇˌ му-20, 2018 

ς ʅΦɮΦ ɼʰˊʰˁˇˏ˂ʽʰΣ ɳΦ ɶˊʰˁ˂ʷˇˎˌΣ ɮΦɮΦ ɽʱˉˉʰˌΣ ζʇʵˊˇʴˇ˄ˇʿˋˇ˃ʶˊʶʾ˖ˋʹ ʲʰˊʽʱˌ ˄ʱ˒ʻʰˌ ˃ʶ ˁʰˍʰ˂ˏˍʶˌ Pt ˎˉˇˋˍʹˊʽʴ˃ʷ˄ˇˎˌ ˋʶ ˍˊˇˉˇˉˇʽʹ˃ʷ˄ʰ ˃ʶˋˇˉˇˊ˗ʵʹ 
ʰˊʴʽ˂ˇˉˎˊʽˍʽˁʱ ˎˉˇˋˍˊ˗˃ʰˍʰηΣ мрˇ ʃʰ˄ʶ˂˂ʺ˄ʽˇ ʅˎ˃ˉˈˋʽˇ ɼʰˍʱ˂ˎˋʹˌΣ ɹ˖ʱ˄˄ʽ˄ʰ όɳ˂˂ʱʵʰύΣ ʁˁˍ˗ʲˊʽˇˌ му-20, 2018 

ς ɮΦ ɮ˄ˍʸʱˊʰΣ ɳΦ ɶˊʰˁ˂ʷˇˎˌΣ ɮΦɮΦ ɽʶ˃ˇ˄ʾʵˇˎΣ ζʃˇ˂ˎ˂ʶʽˍˇˎˊʴʽˁʱ ˎ˂ʽˁʱ ˃ʶ ʽˁʰ˄ˈˍʹˍʰ ˃ʶˍʰ˒ˇˊʱˌ ˇ˅ˎʴˈ˄ˇˎΣ ˁʰˍʰ˂ˎˍʽˁʺ ʶ˄ʶˊʴˈˍʹˍʰ ˁʰʽ ˊˇ˒ʹˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ʴʽʰ 
ˉʰˊʰʴ˖ʴʺ ɶн ˎ˕ʹ˂ʺˌ ˁʰʻʰˊˈˍʹˍʰˌηΣ мрˇ ʃʰ˄ʶ˂˂ʺ˄ʽˇ ʅˎ˃ˉˈˋʽˇ ɼʰˍʱ˂ˎˋʹˌΣ ɹ˖ʱ˄˄ʽ˄ʰ όɳ˂˂ʱʵʰύΣ ʁˁˍ˗ʲˊʽˇˌ му-20, 2018 

ς ʇΦ ɼʰ˄ʽʴʰˊʾʵˇˎΣ ɳΦ ɶˊʰˁ˂ʷˇˎˌΣ ɮΦɮΦ ɽʶ˃ˇ˄ʾʵˇˎΣ ζɼʰˍʰ˂ˎˍʽˁʺ ʰ˒ˎʵˊˇʴˈ˄˖ˋʹ ˍˇˎ ʰʽʻʰ˄ʾˇˎ ˉˊˇˌ ʰʽʻˎ˂ʷ˄ʽˇ  ˃ʶ ˔ˊʺˋʹ COн ˖ˌ ʺˉʽˇˎ ˇ˅ʶʽʵ˖ˍʽˁˇˏηΣ мрˇ ʃʰ˄ʶ˂˂ʺ˄ʽˇ 
ʅˎ˃ˉˈˋʽˇ ɼʰˍʱ˂ˎˋʹˌΣ ɹ˖ʱ˄˄ʽ˄ʰ όɳ˂˂ʱʵʰύΣ ʁˁˍ˗ʲˊʽˇˌ му-20, 2018 

ς M. Vafopoulos, S. Rallis, I. Anagnostopoulos, V. Peristeras, D. Negkas, I. Skaros, A. Tzani, Mining and linking open economic data from governmental communities, The 
14th International Conference on Open Source Systems, June 8-10, 2018, Athens, Greece. IFIP Advances in Information and Communication Technology, ISBN 978-3-
319-92374-1 ISBN 978-3-319-92375-8 (eBook), https://doi.org/10.1007/978-3-319-92375-8 

ς Panagiotis Dimitrios Zervas, Georgios Siaminos, Christos Timplalexis, Ioannis Konstantinidis, Vasileios Peristeras and Stefan Decker: Blockchain for Business 
Applications: A systematic literature review, Business Information Systems Conference, 18-20 July 2018, Berlin, W. Abramowicz and A. Paschke (Eds.): BIS 2018, LNBIP 
320, pp. 384ς399, 2018. https://doi.org/10.1007/978-3-319-93931-5_28   

ς Paraskevi Christodoulou, Stefan Decker, Aikaterini-Vasiliki Douka, Charalampia Komopoulou, Vassilios Peristeras, Sofia Sgagia, Vaios Tsarapatsanis, Dimosthenis 
Vardouniotis: Data Makes the Public Sector Go Round. EGOV 2018: 221-232, Springer Verlag 

ς Leonidas Akritidis, Panayiotis Bozanis: Effective Unsupervised Matching of Product Titles with k-Combinations and Permutations. INISTA 2018: 1-10, 2018 Innovations 
in Intelligent Systems and Applications, INISTA 2018, Thessaloniki, Greece, July 3-5, 2018. IEEE 2018 

ς Leonidas Akritidis, Panayiotis Bozanis, Athanasios Fevgas: Supervised Papers Classification on Large-Scale High-Dimensional Data with Apache Spark. 
ASC/PiCom/DataCom/ CyberSciTech 2018: 987-994, 2018 IEEE 16th Intl Conf on Dependable, Autonomic and Secure Computing, 16th Intl Conf on Pervasive 
Intelligence and Computing, 4th Intl Conf on Big Data Intelligence and Computing and Cyber Science and Technology Congress, Athens, Greece, August 12-15, 2018. 
IEEE Computer Society 2018 

ς [Φ hƛƪƻƴƻƳƻǳ ŀƴŘ /Φ ¢ƧƻǊǘƧƛǎΣ ά! aŜǘƘƻŘ ŦƻǊ tǊŜŘƛŎǘƛƴƎ ǘƘŜ ²ƛƴƴŜǊ ƻŦ ǘƘŜ ¦{! tǊŜǎƛŘŜƴǘƛŀƭ 9ƭŜŎǘƛƻƴǎ ǳǎƛƴƎ 5ŀǘŀ 9ȄǘǊŀŎǘŜŘ ŦǊƻƳ ¢ǿƛǘǘŜǊέΣ tǊƻŎΦ оǊŘ L999 {9 9ǳǊƻǇŜ 
Design Automation, Computer Engineering, Computer Networks, and Social Media Conference (IEEE SEEDA-CECNSM18), 2018. 

ς D.A. Exarchos, P. T. Dalla, D. Tzetzis, A.E. Karantzalis, D. Bochtis, T.E. Matikas, Towards Miniaturization of Electronics by Developing and Characterizing Hyperfine Solder 
Powders used in Printed Circuit Boards, Smart Materials and Nondestructive Evaluation for Energy Systems IV, SPIE Smart Structures & Nondestructive Evaluation, 
Denver, Colorado, USA, 4 - 8 March 2018 

ς D.A. Exarchos, P. T. Dalla, D. Tzetzis, A.E. Karantzalis, D. Bochtis, T.E. Matikas, Characterization of Ni-P-SiC Protective Coating Nanocomposites Produced by 
Electrodeposition and Thermal Spraying via Infrared Thermography and Scanning Acoustic Microscope, Smart Materials and Nondestructive Evaluation for Energy 
Systems IV, SPIE Smart Structures & Nondestructive Evaluation, Denver, Colorado, USA, 4 - 8 March 2018 
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ς P. Kyratsis, D. Tzetzis, Investigation of the Mechanical Properties of Acrylonitrile Butadiene Styrene (ABS)-Nanosilica Reinforced Nanocomposite Material for Fused 
Filament Fabrication 3D Printing, 7th International Conference on Advanced Materials and Structures - AMS 2018, Timisoara, Romania, 28-31 March 2018  

ς S. Fragkos, M. Tzimtzimis, D. Tzetzis, P. Kyratsis, O. Dodoun, 3D Laser Scanning and Digital Restoration of an Archaeological Find, Innovative Manufacturing Engineering 
Conference and Energy, IManEE 2018, Chisinau, Republic of Moldova, 31 May - 2 June 2018 

ς D.A. Exarchos, P. T. Dalla, D. Tzetzis, A.E. Karantzalis, D. Bochtis, T.E. Matikas, Characterization of Hyperfine Solder Powders used for Miniaturized Electronics, 15th 
International Conference on Nanosciences & Nanotechnologies (NN18), Thessaloniki, Greece, 3-6 July 2018 

ς D.A. Exarchos, P. T. Dalla, D. Tzetzis, A.E. Karantzalis, D. Bochtis, T.E. Matikas, Nondestructive Evaluation of Nano-reinforced Ni-P-SiC Protective Coatings, 15th 
International Conference on Nanosciences & Nanotechnologies (NN18), Thessaloniki, Greece, 3-6 July 2018 

ς K. Tsoggas, D. Tzetzis, T.E. Matikas, D. Bochtis, Pulsed Electrodeposition and Mechanical Properties of Ni-P/SiC Nanocomposite Coatings through FEA-Supported 
Evaluation of Micro-Indentation Testing 15th International Conference on Nanosciences & Nanotechnologies (NN18), Thessaloniki, Greece, 3-6 July 2018 

ς I. Symeonidou, K. Tsoggas, D. Tzetzis, C. Achillas, G. Mansour, Technical Reference Guide for 3D Printing for STEM Education, 1st conference in 3D printing in education, 
science and industry, Warsaw, Poland, 18-19 July 2018 

ς 9Φ DǊƛƎƻǊƛƻǳΣ ¢Φ {ŀƻǳƭƛŘƛǎΣ [Φ !ǘȊƻǊƛΣ ±Φ tƛƭƭƻƴƛ ŀƴŘ tΦ /ƘŀǘȊƛƳƛǎƛƻǎΣ ά!ƴ ŀƎŜƴǘ-ōŀǎŜŘ vƻ9 ƳƻƴƛǘƻǊƛƴƎ ǎǘǊŀǘŜƎȅ ŦƻǊ [¢9 ƴŜǘǿƻǊƪǎέΣ ƛƴ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ L999 LƴǘŜǊƴŀǘƛƻƴŀƭ 
Conference on Communications (ICC), Kansas, USA, May 2018 

ς ¢Φ ±ŀƭƪŀƴƛǎΣ !Φ LƻǎƛŦƛŘƛǎ ŀƴŘ tΦ /ƘŀǘȊƛƳƛǎƛƻǎΣ ά!ƴ LƴǘŜǊŦŜǊŜƴŎŜ .ŀǎŜŘ 5ȅƴŀƳƛŎ /ƘŀƴƴŜƭ !ŎŎŜǎǎ !ƭƎƻǊƛǘƘƳ ŦƻǊ 5ŜƴǎŜ ²[!b ŘŜǇƭƻȅƳŜƴǘǎέΣ ƛƴ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ пǘƘ 
Panhellenic Conference on Electronics and Telecommunications (PACET 2017), Xanthi, Greece, November 2017 

ς ±Φ YƻǘǎƛƻǳΣ DΦ ½Φ tŀǇŀŘƻǇƻǳƭƻǎΣ tΦ /ƘŀǘȊƛƳƛǎƛƻǎ ŀƴŘ CΦ ¢ƘŜƻƭŜȅǊŜΣ ά[ƻŎŀƭƛȊŜŘ !ŘŀǇǘƛǾŜ ŀƴŘ [ƛƴƪ-based Blacklisting Technique for IEEE 802.15.4-¢{/I bŜǘǿƻǊƪǎέΣ ƛƴ 
Proceedings of the 20th ACM International Conference on Modeling, Analysis and Simulation of Wireless and Mobile Systems (MSWiM 2017), Miami Beach, USA, 
November 2017 

ς 5ǊŀƪŀƪƛΣ aΦΣ DǀǊŜƴΣ IΦ DΦΣ ¢ȊƛƻƴŀǎΣ tΦΣ ά! aǳƭǘƛ-ŀƎŜƴǘ {ȅǎǘŜƳ .ŀǎŜŘ {ƛǘŜ {ŜƭŜŎǘƛƻƴ aŜǘƘƻŘ ŦƻǊ /ƻƴŦƭƛŎǘǎ ŀƴŘ bŀǘǳǊŀƭ 5ƛǎŀǎǘŜǊǎέΣ мсǘƘ LƴǘŜǊƴŀǘƛƻƴŀƭ [ƻƎƛǎǘƛŎǎ ŀƴŘ {ǳǇǇƭȅ 
Chain Congress, 2018, Denizli, Turkey. 

ς 5ǊŀƪŀƪƛΣ aΦΣ ¢ȊƛƻƴŀǎΣ tΦΣ άaƻŘŜƭƛƴƎ ǘƘŜ hǊŘŜǊ CǳƭŦƛƭƳŜƴǘ tǊƻŎŜǎǎ ¦ǎƛƴƎ /ƻƭƻǊŜŘ tŜǘǊƛ bŜǘǎέΣ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ пǘƘ LƴǘŜǊƴŀǘƛƻnal Conference on Supply Chains, 4th 
Olympus ICSC, 2018, Katerini, Greece. 

ς 5ǊŀƪŀƪƛΣ aΦΦΣ YŀǊƴŀǾŀǎΣ ¸Φ[ΦΣ /ƘŀǎƛƻǘƛǎΣ LΦ5ΦΣ ¢ȊƛƻƴŀǎΣ tΦΣ ά!ƴ LƴǘŜƭƭƛƎŜƴǘ aǳƭǘƛ-Agent System Framework for Fault Diagnosis of Squirrel-Cage Induction Motor Broken 
.ŀǊǎέΦ LƴΥ |ǿƛŊǘŜƪ WΦΣ .ƻǊȊŜƳǎƪƛ [ΦΣ ²ƛƭƛƳƻǿǎƪŀ ½Φ όŜŘǎύ tǊƻŎŜŜŘƛƴƎǎ ƻŦ оуǘƘ LƴǘŜǊƴŀǘƛƻƴŀƭ Conference on Information Systems Architecture and Technology ς ISAT 
2017. Advances in Intelligent Systems and Computing 656. Springer, Cham, (2018). (Best paper award). 

ς ʇΦ YŀǊƴŀǾŀǎΣ !Φ ¢ƻǇŀƭƛŘƛǎ ŀƴŘ aΦ 5ǊŀƪŀƪƛΣ ά5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ [ƻǿ /ƻǎǘ .ǊǳǎƘƭŜǎǎ 5/ aƻǘƻǊ {ŜƴǎƻǊƭŜǎǎ /ƻƴǘǊƻƭƭŜǊ ¦ǎƛƴƎ ŘǎtL/олCплммέΣ тǘƘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ 
on Modern Circuits and Systems Technologies, MOCAST, 2018, Thessaloniki, Greece. 

ɰʽʲ˂ʾʰκ˃ˇ˄ˇʴˊʰ˒ʾʶˌ 
ς ɾˉˇʸʱ˄ʹˌΣ ʃΦ ɮ˂ʴˈˊʽʻ˃ˇʽΦ ɳˁʵˈˋʶʽˌ ʆʸʽˈ˂ʰΣ нʹ ɴˁʵˇˋʹΣ ɸʶˋˋʰ˂ˇ˄ʾˁʹ нлмтΣ ˋʶ˂Φ xv+702, ISBN 978-960-418-667-9. 
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ʃʶˊʽˇʵʽˁʱ ˃ʶ  ˁˊʽˍʷˌ 
ς A.C. Psarras, C.M. Michailof, E.F. Iliopoulou, K.G. Kalogiannis, A.A. Lappas, E. Heracleous, K.S. TriantafyllidisΣ ά!ŎŜǘƛŎ ŀŎƛŘ ŎƻƴǾŜǊǎƛƻƴ ǊŜŀŎǘƛƻƴǎ ƻƴ ōŀǎƛŎ ŀƴŘ ŀŎƛŘƛŎ 
Ŏŀǘŀƭȅǎǘǎ ǳƴŘŜǊ ōƛƻƳŀǎǎ Ŧŀǎǘ ǇȅǊƻƭȅǎƛǎ ŎƻƴŘƛǘƛƻƴǎέΣ aƻƭŜŎǳƭŀǊ /ŀǘŀƭȅǎƛǎ пср όнлмфύ оо-42  

ς H. Hernando, A.M. Hernandez-Gimenez, S. Gutierrez-Rubio, T. Fakin, A. Horvat, R.M. Danisi, P. Pizarro, J. Fermoso, E. Heracleous, P.C.A. Bruijnincx, A.A. Lappas, B.M. 
²ŜŎƪƘǳȅǎŜƴΣ 5ΦtΦ {ŜǊǊŀƴƻΣ ά{ŎŀƭƛƴƎ-up of Bio-oil Upgrading during Biomass Pyrolysis over the ZrO2/ZSM-5-!ǘǘŀǇǳƭƎƛǘŜ /ŀǘŀƭȅǎǘέΣ /ƘŜƳ{ǳǎ/ƘŜƳ мнόммύ όнлмфύ нпну-
2438  

ς 9Φ IŜǊŀŎƭŜƻǳǎΣ 9Φ tŀŎƘŀǘƻǳǊƛŘƻǳΣ !ΦaΦ IŜǊƴłƴŘŜȊ-DƛƳŞƴŜȊΣ IΦIŜǊƴŀƴŘƻΣ ¢Φ CŀƪƛƴΣ !Φ[Φ tŀƛƻƴƛΣ aΦ .ŀƭŘǳǎΣ 5ΦtΦ {ŜǊǊŀƴƻΣ tΦ/Φ!Φ .ǊǳƛƧƴƛƴŎȄΣ .ΦaΦ ²ŜŎƪƘǳȅǎŜƴΣ !Φ!Φ [ŀǇǇŀǎΣ 
ά/ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ ŘŜŀŎǘƛǾŀǘŜŘ ŀƴŘ ǊŜƎŜƴŜǊŀǘŜŘ ȊŜƻƭƛǘŜ ½{a-5-based catalyst extrudates uǎŜŘ ƛƴ ŎŀǘŀƭȅǘƛŎ ǇȅǊƻƭȅǎƛǎ ƻŦ ōƛƻƳŀǎǎέΣ WƻǳǊƴŀƭ ƻŦ /ŀǘŀƭȅǎƛǎ оул όнлмфύ млу-
122 

ς DƘŀŦŀǊƛΣ {ΦaΦΣ ¢ƧƻǊǘƧƛǎΣ /Φ ζ! {ǳǊǾŜȅ ƻƴ !ǎǎƻŎƛŀǘƛƻƴ wǳƭŜǎ aƛƴƛƴƎ ¦ǎƛƴƎ IŜǳǊƛǎǘƛŎǎηΣ ²Lw9ǎ 5ŀǘŀ aƛƴƛƴƎ ŀƴŘ YƴƻǿƭŜŘƎŜ 5ƛǎŎƻǾŜǊy, Vol. 9, no. 4, July/August 2019. 
ς Leonidas Akritidis, Athanasios Fevgas, Panagiota Tsompanopoulou, Panayiotis Bozanis: Investigating the Efficiency of Machine Learning Algorithms on MapReduce 

Clusters with SSDs. ICTAI 2018: 1018-1025, IEEE 30th International Conference on Tools with Artificial Intelligence, ICTAI 2018, 5-7 November 2018, Volos, Greece. 
IEEE 2018 

ς M. Mansour, K. Tsongas, D. Tzetzis, Measurement of the Mechanical and Dynamic Properties of 3D Printed Polylactic Acid Reinforced with Graphene Polymer - Plastics 
Technology and Engineering Vol. 58 (11), 1234ς1244, 2019 

ς Ch. Kousiatza, D. Tzetzis, D, Karalekas, In-situ Characterization of 3D printed Continuous Fiber Reinforced Composites: A Methodological Study using Fiber Bragg 
Grating Sensors - Composites Science and Technology Vol. 174, 134ς141, 2019 

ς K. Velikis, N. Efkolidis, P. Kyratsis, D. Tzetzis, Design Process and Development of a Prototype Electric Wheelchair, Academic Journal of Manufacturing Engineering, 
Vol. 17, No2, 53-89, 2019  

ς I. Xenikakis, M. Tzimtzimis, K. Tsongas, D. Andreadis, E. Demiri, D. Tzetzis, D. Fatouros, Fabrication and finite element analysis of stereolithographic 3D printed 
microneedles for transdermal delivery of model dyes across human skin in vitro, European Journal of Pharmaceutical Sciences, Vol 137,104976, 2019  

ς K. Tsongas, D. Tzetzis, A. E. Karantzalis, G. Banias, D. Ahmadkhaniha, C. Zanella, T. E. Matikas, D. Bochtis, Microstructural, Surface Topology and Nanomechanical 
/ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ ɳƭŜŎǘǊƻŘŜǇƻǎƛǘŜŘ bƛ-P/SiC Nanocomposite Coatings, Applied Sciences (Switzerland), Vol. 9 (14), 2901, 2019 

ς E. Giannakis, C. Koidis, D. Tzetzis, P. Kyratsis, Static and Fatigue Properties of 3D Printed Continuous Carbon Fiber Nylon Composites, International Journal of Modern 
Manufacturing Technologies, ISSN 2067ς3604, Special Issue, Vol. XI, No. 3., 69-76, 2019 

ς P. Kyratsis, E. Gabis, A. Tzotzis, D. Tzetzis, K. Kakoulis,  CAD Based Product Design: A Case Study, International Journal of Modern Manufacturing Technologies, ISSN 
2067ς3604, Special Issue, Vol. XI, No. 3, 110-115 2019 

ς P. Klonos, L. Papadopoulos, D. Tzetzis, A. Kyritsis, G. Papageorgiou, D. Bikiaris, Thermal, Nanoindentation and Dielectric Study of Nanocomposites Based on 
Poly(Propylene Furanoate) and Various Inclusions, Materials Today Communications, Vol. 20,100585, 2019 

ς Z. Terzopoulou, D. Baciu, E. Gounari, T. Steriotis, G. Charalambopoulu, D. Tzetzis, D. Bikiaris, Composite Membranes of Poly(-ʁcaprolactone) with Biphosphonate-
loaded Bioactive Glasses for Potential Bone Tissue Engineering Applications, Molecules, Vol. 24 (17), 3067, 2019 

ς G. K. Eleftheriadis, C. Ritzoulis, N. Bouropoulos, D. Tzetzis, D. A. Andreadis, J. Rantanen, J. Boetker, D. G. Fatouros, Unidirectional Drug Release from 3D printed 
Mucoadhesive Buccal Films using FDM Technology: in vitro and ex vivo evaluation, European Journal of Pharmaceutics and Biopharmaceutics, Vol. 144, 180-192, 2019 
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ς T. Vasileiadis, A. Tzotzis, D. Tzetzis, P. Kyratsis, Combining Product and Packaging Design for Increased Added Value and Customer Satisfaction, Journal of Graphic 
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ς 5Φ ¢ŀǎƛƻǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ !Φ DǊŜƎƻǊƛŀŘŜǎΣ άaƛƴƛƴƎ ¢ǊŀŦŦƛŎ !ŎŎƛŘŜƴǘ 5ŀǘŀ ŦƻǊ IŀȊŀǊŘ /ŀǳǎŀƭƛǘȅ !ƴŀƭȅǎƛǎέΣ tǊƻŎΦ пǘƘ L999 {9 9ǳǊƻǇe Design Automation, Computer Engineering, 

Computer Networks, and Social Media Conf. (SEEDA-CECNSM 2019), pp. 1-7, 2019. 
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ς YΦ /ƘǊƛǎǘŀƴǘƻƴƛǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ ά5ŀǘŀ aƛƴƛƴƎ ŦƻǊ {ƳŀǊǘ /ƛǘƛŜǎΥ tǊŜŘƛŎǘƛƴƎ 9ƭŜŎǘǊƛŎƛǘȅ /ƻƴǎǳƳǇǘƛƻƴ ōȅ /ƭŀǎǎƛŦƛŎŀǘƛƻƴέΣ tǊƻŎΦ млǘƘ L999 LƴǘΩƭ /ƻƴŦΦ ƻƴ LƴŦƻǊƳŀǘƛƻƴΣ Intelligence, 
Systems and Applications (IISA 2019), pp. 67-73, 2019. 

ς YΦ !ǇƻǎǘƻƭƻǳΣ /Φ ¢ƧƻǊǘƧƛǎΣ ά{ǇƻǊǘǎ !ƴŀƭȅǘƛŎǎ ŀƭƎƻǊƛǘƘƳǎ ŦƻǊ ǇŜǊŦƻǊƳŀƴŎŜ ǇǊŜŘƛŎǘƛƻƴέΣ tǊƻŎΦ млǘƘ L999 LƴǘΩƭ /ƻƴŦΦ ƻƴ LƴŦƻǊƳŀǘƛon, Intelligence, Systems and Applications 
(IISA 2019), pp. 469-472, 2019. 

ς ɹΦ {ŎƘƻƛƴŀǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ άaǳ{LCΥ ! tǊƻŘǳŎǘ wŜŎƻƳƳŜƴŘŀǘƛƻƴ {ȅǎǘŜƳ .ŀǎŜŘ ƻƴ aǳƭǘƛ-ǎƻǳǊŎŜ LƳǇƭƛŎƛǘ CŜŜŘōŀŎƪέΣ мрǘƘ LƴǘΩƭ /ƻƴŦΦ ƻƴ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ !ǇǇƭƛŎŀǘƛƻƴǎ 
and Innovations (AIAI 19), IFIP AICT 559, pp. 660ς672, Springer, 2019. 

ς M. Zoumaki, D. Tzetzis, G. Mansour, Development and Characterization of Starch - based Nanocomposite Materials, Innovative Manufacturing Engineering Conference 
and Energy, IManEE, Pitesti, Romania, May 22 ς 24, 2019  

ς M. T. Mansour, K. Tsongas, D. Tzetzis, A. Antoniadis, The In-plane Compression Performance of Hierarchical Honeycomb Additive Manufactured Structures, IManEE, 
Pitesti, Romania, May 22 ς 24, 2019 

ς P. Kyratsis, E, Gabis, A. Tzotzis, D. Tzetzis, K. Kakoulis, CAD Based Product Design: A Case Study, Modern Technologies in Industrial Engineering, Iasi, Romania, June 19-
22, 2019 

ς E. Giannakis, C. Koidis, D. Tzetzis, P. Kyratsis, Static and Fatigue Properties of 3D Printed Continuous Carbon Fiber Nylon Composites, Modern Technologies in Industrial 
Engineering, Iasi, Romania, June 19-22, 2019 

ς YΦ ¢ǎƻƴƎŀǎΣ DΦ .ŀƴƛŀǎΣ 5Φ ¢ȊŜǘȊƛǎΣ 5Φ .ƻŎƘǘƛǎΣ bŀƴƻƳŜŎƘŀƴƛŎŀƭ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ ɳƭŜŎǘǊƻŘŜǇƻǎƛǘŜŘ bŀƴƻŎƻƳǇƻǎƛǘŜ /ƻŀǘƛƴƎǎΣ мсth International Conference on 
Nanosciences & Nanotechnologies (NN19), Thessaloniki, Greece, 2-5 July 2019 

ς Paolo Bellavista, Periklis Chatzimisios, Luca Foschini, Marianna Paradisioti and Domenico Scotece, "A Support Infrastructure for Machine Learning at the Edge in Smart 
City Surveillance", in Proceedings of the Workshop on Management of Cloud and Smart City Systems (MoCS), IEEE Symposium on Computers and Communications 
(ISCC), Barcelona, Spain, July 2019  

ς ¢ƛƴƎ ¸ŀƴƎΣ /Ƙǳŀƴ IŜƴƎ CƻƘΣ CŀōƛŜƴ IŞƭƛƻǘΣ /ƘŜŜ ¸Ŝƴ [Ŝƻǿ ŀƴŘ tŜǊƛƪƭƛǎ /ƘŀǘȊƛƳƛǎƛƻǎ Ϧ{ŜƭŦ-Organization Drone-based Unmanned Aerial Vehicles (UAV) Networks", in 
Proceedings of the IEEE International Conference on Communications (ICC 2019), Shanghai, China, 20-24 May 2019 

ς Tamara Alshayeh, Constandinos X. Mavromoustakis, Jordi Mongay Batalla, George Mastorakis, Mithun Mukherjee and Periklis Chatzimisios, "Efficiency-Aware 
Watermarking Using Different Wavelet Families for the Internet of Things", in Proceedings of the IEEE International Conference on Communications (ICC 2019), 
Shanghai, China, 20-24 May 2019 

ς Chenyang Ji, Remous-!Ǌƛǎ YƻǳǘǎƛŀƳŀƴƛǎΣ bƛŎƻƭŀǎ aƻƴǘŀǾƻƴǘΣ tŜǊƛƪƭƛǎ /ƘŀǘȊƛƳƛǎƛƻǎΣ 5ƛŜƎƻ wƻōŜǊǘƻ  5ǳƧƻǾƴŜ ŀƴŘ DŜƻǊƎƛƻǎ ½Φ tŀǇŀŘƻǇƻǳƭƻǎΣ ά¢!hCΥ ¢ǊŀŦfic Aware 
Objective Function for RPL-ōŀǎŜŘ bŜǘǿƻǊƪǎέΣ  ƛƴ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ Dƭƻōŀƭ LƴŦƻǊƳŀǘƛƻƴ LƴŦǊŀǎǘǊǳŎǘǳǊŜ and Networking Symposium (GIIS 2018), Thessaloniki, Greece, 
October 2018 

ς ±Φ YƻǘǎƛƻǳΣ DΦ ½Φ tŀǇŀŘƻǇƻǳƭƻǎΣ tΦ /ƘŀǘȊƛƳƛǎƛƻǎ ŀƴŘ CΦ ¢ƘŞƻƭŜȅǊŜΣ ά!ŘŀǇǘƛǾŜ aǳƭǘƛ-/ƘŀƴƴŜƭ hŦŦǎŜǘ !ǎǎƛƎƴƳŜƴǘ ŦƻǊ wŜƭƛŀōƭŜ L999 улнΦмрΦп ¢{/I bŜǘǿƻǊƪǎέΣ ƛƴ tǊƻŎŜŜŘƛƴƎǎ 
of the Global Information Infrastructure and Networking Symposium (GIIS 2018), Thessaloniki, Greece, October 2018 

ς 9ƭŜŦǘƘŜǊƛƻǎ ¢ǎŀǇŀǊŘŀƪƛǎΣ aƛƪŜ  hƧƻΣ tŜǊƛƪƭƛǎ  /ƘŀǘȊƛƳƛǎƛƻǎ ŀƴŘ {ǘŜŦŀƴƻ DƛƻǊŘŀƴƻΣ άtŜǊŦƻǊƳŀƴŎŜ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ {5b ŀƴŘ wt[ ƛƴ ²ƛǊŜƭŜǎǎ {ŜƴǎƻǊ bŜǘǿƻǊƪǎέΣ ƛƴ tǊƻŎŜŜŘƛƴƎǎ 
of the Global Information Infrastructure and Networking Symposium (GIIS 2018), Thessaloniki, Greece, October 2018 
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ς 9ƭƛǎŀǾŜǘ DǊƛƎƻǊƛƻǳΣ ¢ƘŜƻŎƘŀǊƛǎ {ŀƻǳƭƛŘƛǎΣ [ǳƛƎƛ !ǘȊƻǊƛΣ ±ƛǊƎƛƴƛŀ tƛƭƭƻƴƛ ŀƴŘ tŜǊƛƪƭƛǎ /ƘŀǘȊƛƳƛǎƛƻǎΣ ά! vƻ9 ƳƻƴƛǘƻǊƛƴƎ ǎƻƭǳǘƛƻn for LTE-!ŘǾŀƴŎŜŘ tǊƻ ƴŜǘǿƻǊƪǎέΣ ƛƴ 
Proceedings of the IEEE International Workshop on Computer-Aided Modeling Analysis and Design of Communication Links and Networks (CAMAD 2018), Barcelona, 
Spain, September 2018 

ς tŀƻƭƻ .ŜƭƭŀǾƛǎǘŀΣ [ǳŎŀ CƻǎŎƘƛƴƛΣ 5ƻƳŜƴƛŎƻ {ŎƻǘŜŎŜΣ YȅǊƛŀƪƛ YŀǊȅǇƛŘƻǳ ŀƴŘ tŜǊƛƪƭƛǎ /ƘŀǘȊƛƳƛǎƛƻǎΣ ά5wL±9Υ 5ƛǎŎƻǾŜǊȅ ǎŜwǾƛŎŜ ŦƻǊ fully-Integrated 5G enVironmEnt in the 
Lƻ¢έΣ ƛƴ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ L999 LƴǘŜǊƴŀǘƛƻƴŀƭ ²ƻǊƪǎƘƻǇ ƻƴ /ƻƳǇǳǘŜǊ-Aided Modeling Analysis and Design of Communication Links and Networks (CAMAD 2018), 
Barcelona, Spain, September 2018 

ς 5ǊŀƪŀƪƛΣ aΦ DǀǊŜƴΣ IΦ DΦΣ ¢ȊƛƻƴŀǎΣ tΦΥ ά{ǳǇǇƭƛŜǊ {ŜƭŜŎǘƛƻƴ tǊƻōƭŜƳ ƛƴ CǳȊȊȅ 9ƴǾƛǊƻƴƳŜƴǘ /ƻƴǎƛŘŜǊƛƴƎ wƛǎƪ CŀŎǘƻǊǎέΣ tǊƻŎŜŜŘƛƴƎs of the 12th International Conference 
on the Developments in eSystems Engineering, DeSE, 2019, Kazan, Russia. 

ς YŀǊƴŀǾŀǎΣ ¸Φ [ΦΣ tŀǎŎƘŀƭƻƎƭƻǳΣ ¢Φ tΦΣ aƻǳǊƻǳǘǎƻǎΣ {Φ DΦΣ /ƘŀǎƛƻǘƛǎΣ LΦ 5ΦΣ 5ǊŀƪŀƪƛΣ aΦΣ .ƻǳǘŀƭƛǎΣ ¸Φ {ΦΥ ά!ǇǇƭƛŎŀǘƛƻƴ ƻŦ {ŀƭǇ Swarm Algorithm for DC Motor Parameter 
9ǎǘƛƳŀǘƛƻƴ ƛƴ ŀƴ LƴŘǳǎǘǊȅ пΦл /ƻƴǘǊƻƭ {ȅǎǘŜƳǎ Lƻ¢ CǊŀƳŜǿƻǊƪέΣ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ мнǘƘ LƴǘŜǊnational Conference on the Developments in eSystems Engineering, DeSE, 
2019, Kazan, Russia. 

ς 5ǊŀƪŀƪƛΣ aΦ DǀǊŜƴΣ IΦ DΦΣ ¢ȊƛƻƴŀǎΣ tΦΥ ά{ǳǇǇƭƛŜǊ {ŜƭŜŎǘƛƻƴ tǊƻōƭŜƳ ƛƴ CǳȊȊȅ 9ƴǾƛǊƻƴƳŜƴǘ /ƻƴǎƛŘŜǊƛƴƎ wƛǎƪ CŀŎǘƻǊǎέΣ tǊƻŎŜŜŘƛƴƎs of the 12th International Conference 
on the Developments in eSystems Engineering, DeSE, 2019, Kazan, Russia. 

ς YŀǊƴŀǾŀǎΣ ¸Φ [ΦΣ tŀǎŎƘŀƭƻƎƭƻǳΣ ¢Φ tΦΣ aƻǳǊƻǳǘǎƻǎΣ {Φ DΦΣ /ƘŀǎƛƻǘƛǎΣ LΦ 5ΦΣ 5ǊŀƪŀƪƛΣ aΦΣ .ƻǳǘŀƭƛǎΣ ¸Φ {ΦΥ ά!ǇǇƭƛŎŀǘƛƻƴ ƻŦ {ŀƭǇ Swarm Algorithm for DC Motor Parameter 
9ǎǘƛƳŀǘƛƻƴ ƛƴ ŀƴ LƴŘǳǎǘǊȅ пΦл /ƻƴǘǊƻƭ {ȅǎǘŜƳǎ Lƻ¢ CǊŀƳŜǿƻǊƪέΣ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ мнǘƘ LƴǘŜǊnational Conference on the Developments in eSystems Engineering, DeSE, 
2019, Kazan, Russia. 

ɯ˂˂ʶˌ ʁ ˊʴʰˋʾʶˌ 
ς Leonidas Akritidis, Athanasios Fevgas, Panayiotis Bozanis, Christos Makris: A Clustering-Based Combinatorial Approach to Unsupervised Matching of Product Titles. 

CoRR abs/1903.04276, March (2019) 
 

ʆˊʷ˔ˇ˄ ʷˍˇˌ ς 2 
2019-2020 

ʃʶˊʽˇʵʽˁʱ ˃  ʁ ˁ ˊʽˍʷˌ 
ς {ΦɮΦ YŀǊŀƪƻǳƭƛŀΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŀǇǇŀǎΣ άaƛƭŘ ƘȅŘǊƻƛǎƻƳŜǊƛȊŀǘƛƻƴ of heavy naphtha on mono- and bi-ƳŜǘŀƭƭƛŎ tǘ ŀƴŘ bƛ Ŏŀǘŀƭȅǎǘǎ ǎǳǇǇƻǊǘŜŘ ƻƴ .Ŝǘŀ ȊŜƻƭƛǘŜέΣ 

Catalysis Today 355 (2020) 746ς75 
ς D. Ipsakis, E. Heracleous, L. Silvester, D.B. Bukur, A.A. LemonidouΣ άwŜŀŎǘƛƻƴ-based kinetic model for the reduction of supported NiO oxygen transfer materials by 
/IпέΣ /ŀǘŀƭȅǎƛǎ ¢ƻŘŀȅ опо όнлнлύ тн-79 

ς {Φ!Φ ¢ƘŜƻŦŀƴƛŘƛǎΣ /Φ [ƻƛȊƛŘƛǎΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŜƳƻƴƛŘƻǳΣ ά/hн-oxidative ethane dehydrogenation over highly efficient carbon-resistant Fe-ŎŀǘŀƭȅǎǘǎέΣ WƻǳǊƴŀƭ ƻŦ 
Catalysis 388 (2020) 52-65 

ς !ƴǘȊŀǊŀǎΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŜƳƻƴƛŘƻǳΣ άIȅōǊƛŘ ŎŀǘŀƭȅǘƛŎ ƳŀǘŜǊƛŀƭǎ ǿƛǘƘ /hн ŎŀǇǘǳǊŜ ŀƴŘ ƻȄȅƎŜƴ ǘǊŀƴǎŦŜǊ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ŦƻǊ high-ǇǳǊƛǘȅ Iн ǇǊƻŘǳŎǘƛƻƴέΣ /ŀǘŀƭȅǎƛǎ 
Today (2020), https://doi.org/10.1016/j.cattod.2020.06.018 

ς A. Antzaras, E. Heracleous, A.A. LemonidouΣ ά{ƻǊǇǘƛƻƴ ŜƴƘŀƴŎŜŘςchemical looping steam methane reforming: Optimizing the thermal coupling of regeneration in a 
ŦƛȄŜŘ ōŜŘ ǊŜŀŎǘƻǊέΣ CǳŜƭ tǊƻŎŜǎǎƛƴƎ ¢ŜŎƘƴƻƭƻƎȅ нлу όнлнлύ млсрмо ς 106521 
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ς 9Φ IŜǊŀŎƭŜƻǳǎΣ 9Φ tŀŎƘŀǘƻǳǊƛŘƻǳΣ [Φ [ƻǳƛŜΣ 5Φ 5ǳƎŀǊΣ !Φ!Φ [ŀǇǇŀǎΣ ά9ŦŦƛŎƛŜƴǘ wƻǳǘŜ ŦƻǊ ǘƘŜ tǊƻŘǳŎǘƛƻƴ ƻŦ LǎƻǇǊŜƴŜ Ǿƛŀ 5ŜŎŀǊōƻȄȅƭŀǘƛƻƴ ƻŦ .ƛƻŘŜǊƛǾŜŘ aŜǾŀƭƻƴƻƭŀŎǘƻƴŜέΣ 
ACS Catalysis 10 (2020) 9649 ς 9661 

ς Samara, D., Magnisalis, I., & Peristeras, V. Artificial intelligence and big data in tourism: a systematic literature review.WƻǳǊƴŀƭ ƻŦ IƻǎǇƛǘŀƭƛǘȅ ŀƴŘ ¢ƻǳǊƛǎƳ ¢ŜŎƘƴƻƭƻƎȅΣ 
29th May 2020, DOI: https://doi.org/10.1108/JHTT-12-2018-0118 - Q1  

ς Chantillon M, Crompvoets J., Peristeras V., Prioritizing public values in e-ƎƻǾŜǊƴƳŜƴǘ ǇƻƭƛŎƛŜǎΥ ! ŘƻŎǳƳŜƴǘ ŀƴŀƭȅǎƛǎΦ LƴŦƻǊƳŀǘƛƻƴ tƻƭƛǘȅΣ ǾƻƭΦ tǊŜ-press, no. Pre-press, 
pp. 1-26, 2020, 13 February 2020, DOI: 10.3233/IP-190126 - Q2  

ς Gerontas, V. Peristeras, E. Tambouris, E. Kaliva, I. Magnisalis and K. Tarabanis, Public Service Models: a systematic literature review and synthesis, IEEE Transactions 
on Emerging Topics in Computing, 04 September 2019, doi: 10.1109/TETC.2019.2939485- Q1 

ς Leonidas Akritidis, Athanasios Fevgas, Panagiota Tsompanopoulou, Panayiotis Bozanis: Evaluating the Effects of Modern Storage Devices on the Efficiency of Parallel 
Machine Learning Algorithms. Int. J. Artif. Intell. Tools 29(03n04): 2060008:1-2060008:29 (2020) 

ς Athanasios Fevgas, Leonidas Akritidis, Panayiotis Bozanis, Yannis Manolopoulos: Indexing in flash storage devices: a survey on challenges, current approaches, and 
future trends. VLDB J. 29(1): 273-311 (2020) 

ς George Roumelis, Athanasios Fevgas, Michael Vassilakopoulos, Antonio Corral, Panayiotis Bozanis, Yannis Manolopoulos: Bulk-loading and bulk-insertion algorithms 
for xBR+-trees in Solid State Drives. Computing 101(10): 1539-1563 (2019) 

ς ±Φ {ŀǊƭƛǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ ά{ǇƻǊǘǎ !ƴŀƭȅǘƛŎǎ ς 9Ǿŀƭǳŀǘƛƻƴ ƻŦ .ŀǎƪŜǘōŀƭƭ tƭŀȅŜǊǎ ŀƴŘ ¢ŜŀƳ tŜǊŦƻǊƳŀƴŎŜέ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳǎΣ ±ƻƭΦ фоΣ bƻǾŜƳōŜǊ нлнлΣ ŘƻƛΥ 
10.1016/j.is.2020.101562.  

ς ¢ƧƻǊǘƧƛǎ /ΦΣ άaƛƴƛƴƎ !ǎǎƻŎƛŀǘƛƻƴ wǳƭŜǎ ŦǊƻƳ /ƻŘŜ όa!w/ύ ǘƻ {ǳǇǇƻǊǘ [ŜƎŀŎȅ {ƻŦǘǿŀǊŜ aŀƴŀƎŜƳŜƴǘέΣ {ƻŦǘǿŀǊŜ vǳŀƭƛǘȅ WƻǳǊƴŀƭΣ {ǇǊinger, Vol. 28, no. 2, June 2020, pp. 
633ς662, DOI: 10.1007/s11219-019-09480-3.  

ς 5Φ wƻǳǎƛŘƛǎΣ tΦ YƻǳƪŀǊŀǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ ά{ƻŎƛŀƭ aŜŘƛŀ tǊŜŘƛŎǘƛƻƴ ! [ƛǘŜǊŀǘǳǊŜ wŜǾƛŜǿέΣ aǳƭǘƛƳŜŘƛŀ ¢ƻƻƭǎ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎΣ {ǇǊƛnger, 79(9), 6279-6311, 2020. 
ς YΦ /ƘǊƛǎǘŀƴǘƻƴƛǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ !Φ aŀƴƻǎΣ 5 CƛƭƛǇǇƛŘƻǳ ŀƴŘ 9Φ /ƘǊƛǎǘŜƭƛǎΣ ά{ƳŀǊǘ /ƛǘƛŜǎ 5ŀǘŀ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ŦƻǊ 9ƭŜŎǘǊƛŎƛǘȅ /ƻƴǎǳƳǇǘƛƻƴ ϧ ¢ǊŀŦŦƛŎ tǊŜŘƛŎǘƛƻƴέ !ǳǘƻƳŀǘƛŎǎ ϧ 

Software Enginery, 31(1), 49-69, 2020. 
ς YƻǳƪŀǊŀǎΣ tΦΣ ¢ƧƻǊǘƧƛǎΣ /Φ ϧ wƻǳǎƛŘƛǎΣ 5Φ ά{ƻŎƛŀƭ aŜŘƛŀ ¢ȅǇŜǎΥ LƴǘǊƻŘǳŎƛƴƎ ŀ 5ŀǘŀ 5ǊƛǾŜƴ ¢ŀȄƻƴƻƳȅέΣ /ƻƳǇǳǘƛƴƎΣ {ǇǊƛƴƎŜǊΣ ±ƻƭΦ 102, no. 1, pp. 295-340, 2020. 
ς C. Gioumouxouzis, E. Tzimtzimis, O. Katsamenis, A. Dourou, C. Markopoulou, N. Bouropoulos, D. Tzetzis, D. Fatouros, Fabrication of an osmotic 3D printed solid dosage 

form for controlled release of active pharmaceutical ingredients, European Journal of Pharmaceutical Sciences, Vol. 143,105176, 2020 
ς G. Mansour, M. Zoumaki, A.Marinopoulou, S.N. Raphaelides, D. Tzetzis, N. Zoumakis, Investigation on the Effects of Glycerol and Clay Contents on the Structure and 

Mechanical Properties of Maize Starch Nanocomposite Films ,Starch, Starch, Vol. 72(3-4),1900166, 2020 
ς L. Papadopoulos, P. A. Klonos, D. Tzetzis, G. Z. Papageorgiou, A. Kyritsis, D. N. Bikiaris, Effects of Graphene Nanoplatelets on Crystallization, Mechanical Performance 

and Molecular Dynamics of the Renewable Poly(propylene furanoate), Polymer, Vol. 189, 22172, 2020 
ς G. Iatrou, A. Tzotzis, P. Kyratsis, D. Tzetzis, Aerodynamic Based Shape Optimization Using CFD: A Training Case Study, Academic Journal of Manufacturing Engineering, 

Vol. 18(1), pp. 21-30, 2020 
ς Z. Terzopoulou, L. Papadopoulos, A. Vlachopoulos, P. Klonos, A. Kyritsis, D. Tzetzis, G. Papageorgiou, D. Bikiaris, Synthesis and Characterization of Novel Polymer/Clay 

Nanocomposites based on Poly (butylene 2,5-furan dicarboxylate), Applied Clay Science, Vol 190, 105588, 2020 
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ς K. Chachlioutaki, M. Tzimtzimis, D. Tzetzis, C. Karavasili, D. Fatouros, Electrospun Orodispersible Films for Paediatric Delivery of Isoniazid an Anti-tuberculosis Drug, 
Pharmaceutics, Vol. 12(5), 470, 2020 

ς G. Mansour, M. Zoumaki, A. Marinopoulou, D. Tzetzis, M. Prevezanos, S. Raphaelides, Characterization and Properties of Non-Granular Thermoplastic Starch - Clay 
Biocomposite Films, Carbohydrate Polymers, Vol. 245,116629, 2020 

ς I.Koumentakou, Z. Terzopoulou, A. Michopoulou, I. Kalafatakis, K. Theodorakis, D. Tzetzis, D. Bikiaris, Chitosan Dressings Containing Inorganic Additives and 
Levofloxacin as Potential Wound Care Products with Enhanced Hemostatic Properties, International Journal of Biological Macromolecules, Vol 162, 693-703, 2020 

ς G. Eleftheriadis, C. Katsiotis, D. Andreadis, D. Tzetzis, C. Ritzoulis, N. Bouropoulos, D. Kanellopoulou, E. Andriotis, D. Fatouros, Inkjet printing of a thermolabile model 
drug onto FDM-printed substrates: formulation and evaluation, Drug Development and Industrial Pharmacy, Vol. 46(8), 1253-1264, 2020 

ς C. Karavasili, K. Tsongas, I. Andreadis, E. Andriotis, E. Papachristou, R. Papi, D. Tzetzis, D. Fatouros, Physico-mechanical and finite element analysis evaluation of 3D 
printable alginate-methylcellulose inks for wound healing applications, Carbohydrate Polymers, Vol. 247, 116666, 2020 

ς P. Kyratsis, D. Tzetzis, J. P. Davim, N. Efkolidis, Prediction of Thrust Force and Cutting Torque in Drilling of Al 6082-T6 by Using the RSM Methodology, Journal of 
Manufacturing Technology Research Vol.12 (3-4), 2020 

ς R. Ali, P. Mehta, P. K. Monou, M. S. Arshada, E. Panteris, M. Rasekh, N. Singh, O. Qutachi, P. Wilson, D. Tzetzis, M.W. Chang, D.G. Fatouros, Z. Ahmada, 
Electrospinning/electrospraying Coatings for Metal Microneedles: A Design of Experiments (DOE) and Quality by Design (QbD) Approach, European Journal of 
Pharmaceutics and Biopharmaceutics, Vol.156, 20-39, 2020 

ς M. Kluge, L. Papadopoulos, A. Magaziotis, D. Tzetzis, A. Zamboulis, D. Bikiaris, T. Robert, A Facile Method to Synthesize Semicrystalline Poly(ester amide)s from 2,5-
Furandicarboxylic Acid, 1,10-Decanediol, and Crystallizable Amido Diols, ACS Sustainable Chem. Eng. Vol. 8, 29, 10812ς10821, 2020 

ς N. Kladovasilakis, K. Tsongas, D. Tzetzis, Finite Element Analysis of Orthopedic Hip Implant with Functionally Graded Bioinspired Lattice Structures, Biomimetics, Special 
Issue Biomimetic Additive Manufacturing. Vol 5 (3), 44, 1-16, 2020 

ς G. Mansour, M. Zoumaki, K. Tsongas, D. Tzetzis, Starch-sandstone materials in the construction industry, (doi.org/10.1016/j.rineng.2020.100182) 
ς ±Φ YƻǘǎƛƻǳΣ DΦ ½Φ tŀǇŀŘƻǇƻǳƭƻǎΣ tΦ /ƘŀǘȊƛƳƛǎƛƻǎ ŀƴŘ CΦ ¢ƘŜƻƭŜȅǊŜΣ ά[5{CΥ [ƻǿ-ƭŀǘŜƴŎȅ 5ƛǎǘǊƛōǳǘŜŘ {ŎƘŜŘǳƭƛƴƎ CǳƴŎǘƛƻƴ ŦƻǊ LƴŘǳǎǘǊƛŀƭ LƴǘŜǊƴŜǘ ƻŦ ¢ƘƛƴƎǎέΣ ŀŎŎŜǇǘŜŘ όǘƻ 

appear), IEEE Internet of Things Journal, May 2020 
ς S. Tedik Basaran, G. Karabulut Kurt, and P. /ƘŀǘȊƛƳƛǎƛƻǎ ά9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴǘ hǾŜǊ-the-!ƛǊ /ƻƳǇǳǘŀǘƛƻƴ {ŎƘŜƳŜ ŦƻǊ ǘƘŜ 5ŜƴǎŜƭȅ 5ŜǇƭƻȅŜŘ Lƻ¢ bŜǘǿƻǊƪǎέΣ L999 ¢ǊŀƴǎŀŎǘƛƻƴǎ 

on Industrial Informatics, vol. 16, no.5, pp.3558-3565, May 2020 
ς 5Φ DƭŀǊƻǳŘƛǎΣ !Φ LƻǎǎƛŦƛŘŜǎ ŀƴŘ tΦ /ƘŀǘȊƛƳƛǎƛƻǎΣ άLƻ¢ !ǇǇƭƛŎŀǘƛƻƴ tǊƻǘƻŎƻƭǎ ŦƻǊ {ƳŀǊǘ CŀǊƳƛƴƎ !ǇǇƭƛŎŀǘƛƻƴǎΥ wŜǇƻǊǘΣ /ƻƳǇŀǊƛǎƻƴ ŀƴŘ /ƘŀƭƭŜƴƎŜǎέΣ 9ƭǎŜǾƛŜǊ /ƻƳǇǳǘŜǊ 

Networks, vol. 168, February 2020 
ς CΦ ±ŜƭŜȊΣ [Φ aΦ .ƻǊƎŜǎΣ bΦ .ŀǊǊƻŎŀ ŀƴŘ tΦ /ƘŀǘȊƛƳƛǎƛƻǎΣ άtŜǊŦƻǊƳŀƴŎŜ 9ƴƘŀƴŎŜƳŜƴǘ ƻŦ L999 улнΦмрΦп ōȅ ŜƳǇƭƻȅƛƴƎ w¢{κ/¢{ ŀƴŘ CǊŀƳŜ /ƻƴŎŀǘŜƴŀǘƛƻƴέΣ L9¢ ²ƛǊŜƭŜǎǎ 

Sensor Systems, accepted for publication (to appear), September 2019 
ς 5ǊŀƪŀƪƛΣ aΦΣ YŀǊƴŀǾŀǎΣ ¸Φ[ΦΣ ¢ȊƛƻƴŀǎΣ tΦΣ /ƘŀǎƛƻǘƛǎΣ LΦ5ΦΣ άwŜŎŜƴǘ 5ŜǾŜƭƻǇƳŜƴǘǎ ¢ƻǿŀǊŘǎ LƴŘǳǎǘǊȅ пΦл hǊƛŜƴǘŜŘ tǊŜŘƛŎǘƛǾŜ aŀƛƴǘŜƴŀƴŎŜ ƛƴ LƴŘǳŎǘƛƻƴ aƻǘƻǊǎέΣ tǊƻŎŜŘƛŀ 

Computer Science (accepted). 
ς 5ǊŀƪŀƪƛΣ aΦΣ YŀǊƴŀǾŀǎΣ ¸Φ[ΦΣ YŀǊƭƛǎΣ !ΦΣ /ƘŀǎƛƻǘƛǎΣ LΦ 5ΦΣ ¢ȊƛƻƴŀǎΣ tΦΣ ά{ǘǳŘȅ ƻƴ Cŀǳƭǘ 5ƛŀƎƴƻǎƛǎ ƻŦ .ǊƻƪŜƴ wƻǘƻǊ .ŀǊǎ ƛƴ {ǉǳirrel Cage Induction Motors: A Multi-Agent 

System Approach using Intelligent /ƭŀǎǎƛŦƛŜǊǎέΣ L9¢ 9ƭŜŎǘǊƛŎ tƻǿŜǊ !ǇǇƭƛŎŀǘƛƻƴǎΣ ǾƻƭΦ мпΣ bƻΦ нΣ нлнлΣ ǇǇΦ нпр-255. 
ɼʶ˒ʱ˂ʰʽʰ ˋʶ ˋˎ˂˂ˇʴʽˁˇˏˌ ˍˈ˃ˇˎˌ 
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ς tΦ YƻǳƪŀǊŀǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ ά{ƻŎƛŀƭ aŜŘƛŀ !ƴŀƭȅǘƛŎǎΣ ǘȅǇŜǎ ŀƴŘ ƳŜǘƘƻŘƻƭƻƎȅέΣ aŀŎƘƛƴŜ [ŜŀǊƴƛƴƎ tŀǊŀŘƛƎƳǎΥ !ǇǇƭƛŎŀǘƛƻƴǎ ƻŦ [ŜŀǊƴƛng and Analytics in Intelligent Systems, 
pp. 401-427, Springer, 2019. 

ς tΦ YƻǳƪŀǊŀǎΣ 5Φ wƻǳǎƛŘƛǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ άCƻǊŜŎŀǎǘƛƴƎ ŀƴŘ tǊŜǾŜƴǘƛƻƴ ƳŜŎƘŀƴƛǎƳǎ ǳǎƛƴƎ {ƻŎƛŀƭ aŜŘƛŀ ƛƴ IŜŀƭǘƘŎŀǊŜέΣ !ŘǾŀƴŎŜŘ /ƻƳputational Intelligence in Healthcare, 
(7) pp.121-137, Springer, 2020. 

ς [ǳƝǎ aΦ .ƻǊƎŜǎΣ bƻǊōŜǊǘƻ .ŀǊǊƻŎŀΣ CŜǊƴŀƴŘƻ WΦ ±ŜƭŜȊ ŀƴŘ tŜǊƛƪƭƛǎ /ƘŀǘȊƛƳƛǎƛƻǎΣ ά¢ǿƻ ƛƴƴƻǾŀǘƛǾŜ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴǘ L999 улнΦмрΦп a!/ ǎǳō-layer protocols with packet 
concatenation: employing RTS/CTS and multi-ŎƘŀƴƴŜƭ ǎŎƘŜŘǳƭŜŘ ŎƘŀƴƴŜƭ ǇƻƭƭƛƴƎέΣ ŎƘŀǇǘŜǊ ƛƴ ǘƘŜ ōƻƻƪ ŜƴǘƛǘƭŜŘ ά²ŜŀǊŀōƭŜ ¢ŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ²ƛǊŜƭŜǎǎ .ƻŘȅ {ŜƴǎƻǊ 
bŜǘǿƻǊƪǎ ŦƻǊ IŜŀƭǘƘŎŀǊŜέΣ Lƴǎǘƛǘǳǘƛƻƴ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ нлмф 

ɳˊʴʰˋʾʶˌ ˋʶ ˉˊʰˁˍʽˁʱ ˋˎ˄ʶʵˊʾ˖˄ ˃ʶ ˁˊʽˍʷˌ 
ς ɳΦ IŜǊŀŎƭŜƻǳǎΣ .Φ 9ƴƎŜƴŘŀƘƭΣ 9Φ tŀŎƘŀǘƻǳǊƛŘƻǳΣ !Φ!Φ [ŀǇǇŀǎΣ ά.ƛƻ-ƛǎƻǇǊŜƴŜ ǇǊƻŘǳŎǘƛƻƴ Ǿƛŀ ƘȅōǊƛŘ ōƛƻκǘƘŜǊƳƻŎƘŜƳƛŎŀƭ ŎŀǘŀƭȅǘƛŎ ŎƻƴǾŜǊǎƛƻƴ ƻŦ ǊŜǎƛŘǳŀƭ ōƛƻƳŀǎǎέΣ роǊŘ 
DŜǊƳŀƴ /ŀǘŀƭȅǎƛǎ aŜŜǘƛƴƎΣ ²ŜƛƳŀǊ όɱʶˊ˃ʰ˄ʾʰύΣ ɾʱˊˍʽˇˌ мм-13, 2020 

ς aΦ ±ŀǎǎƻǳΣ {Φ/Φ /ƘƛŀōŜǊƎŜΣ 5Φ .ƛŀƴŎƘƛΣ ¢ΦIΦ tŜŘŜǊǎŜƴΣ [Φ wƻǎŜƴƘŘŀƭΣ !Φ!Φ[ŀǇǇŀǎΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ ά!ŘǾŀƴŎŜŘ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ supercritical HTL biocrude from digested 
ǎŜǿŀƎŜ ǎƭǳŘƎŜέΣ нуǘƘ 9ǳǊƻǇŜŀƴ .ƛƻƳŀǎǎ /ƻƴŦŜǊŜƴŎŜ ŀƴŘ 9ȄƘƛōƛǘƛƻƴΣ aŀǊǎŜƛƭƭŜ όɱʰ˂˂ʾʰύΣ ɮˉˊʾ˂ʽˇˌ нт-30, 2020 

ς Routzouni A., Deligiannis A., Peristeras V., Gritzalis S., An Intercountry Survey of Participatory Practices Used for Open Government Partnership National Action Plan 
Development, 18th IFIP WG 8.5 International Conference, EGOV 2019, San Benedetto Del Tronto, Italy, September 2ς4, 2019 

ς {ƘŀƘ {LIΦ tŜǊƛǎǘŜǊŀǎ ±Φ  aŀƎƴƛǎŀƭƛǎ LΦΣ DƻǾŜǊƴƳŜƴǘ ό.ƛƎύ 5ŀǘŀ 9ŎƻǎȅǎǘŜƳǎΥ ! {ȅǎǘŜƳŀǘƛŎ [ƛǘŜǊŀǘǳǊŜ wŜǾƛŜǿΣ L/5La нлнлΥ ннǘƘ International Conference on Digital 
Information Management, Venice, Italy, 22-23 June, 2020, pp. 2095-нмлс 

ς {ƘŀƘ {LIΦΣ tŜǊƛǎǘŜǊŀǎ ±ΦΣ  aŀƎƴƛǎŀƭƛǎ LΦΣ DƻǾŜǊƴƳŜƴǘ ό.ƛƎύ 5ŀǘŀ  9ŎƻǎȅǎǘŜƳΥ 5ŜŦƛƴƛǘƛƻƴΣ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ !ŎǘƻǊǎ ŀƴŘ ¢ƘŜƛǊ Roles, ICCE 2020 ς 22th International 
Conference on Concurrent Enterprising, Athens, Greece, 9-10 April, 2020, pp. 245-256 

ς Leonidas Akritidis, Athanasios Fevgas, Panayiotis Bozanis: An Iterative Distance-Based Model for Unsupervised Weighted Rank Aggregation. WI 2019: 358-362, 2019 
IEEE/WIC/ACM International Conference on Web Intelligence, WI 2019, Thessaloniki, Greece, October 14-17, 2019. ACM 2019 

ς !Φ aȅǎǘŀƪƛŘƛǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ ά.ƛƎ 5ŀǘŀ aƛƴƛƴƎ ŦƻǊ {ƳŀǊǘ /ƛǘƛŜǎΥ tǊŜŘƛŎǘƛƴƎ ¢ǊŀŦŦƛŎ /ƻƴƎŜǎǘƛƻƴ ǳǎƛƴƎ /ƭŀǎǎƛŦƛŎŀǘƛƻƴέΣ tǊƻŎΦ ммǘƘ L999 LƴǘΩƭ /ƻƴŦΦ ƻƴ LƴŦƻǊƳŀǘƛƻƴΣ LƴǘŜƭƭƛƎŜƴŎŜΣ 
Systems and Applications (IISA 2020). 

ς V. ChazanςtŀƴǘȊŀƭƛǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ ά{ǇƻǊǘǎ !ƴŀƭȅǘƛŎǎ ŦƻǊ Cƻƻǘōŀƭƭ [ŜŀƎǳŜ ¢ŀōƭŜ ŀƴŘ tƭŀȅŜǊ tŜǊŦƻǊƳŀƴŎŜ tǊŜŘƛŎǘƛƻƴέΣ tǊƻŎΦ ммǘƘ L999 LƴǘΩƭ Conf. on Information, Intelligence, 
Systems and Applications (IISA 2020). 

ς 5Φ .ŜƭŜǾŜǎƭƛǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ άtǊƻƳƻǘƛƴƎ 5ƛǾŜǊǎƛǘȅ ƛƴ /ƻƴǘŜƴǘ .ŀǎŜŘ wŜŎƻƳƳŜƴŘŀǘƛƻƴ ǳǎƛƴƎ CŜŀǘǳǊŜ ²ŜƛƎƘǘƛƴƎ ŀƴŘ [{IέΣ tǊƻŎΦ мсǘƘ LCLt LƴǘΩƭ /ƻƴŦΦ ƻƴ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ 
Applications and Innovations (AIAI 20), pp. 452-461, 2020.  

ς YΦ /ƘǊƛǎǘŀƴǘƻƴƛǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ !Φ aŀƴƻǎΣ 5Φ9Φ CƛƭƛǇǇƛŘƻǳΣ ɳΦ aƻǳƎƛŀƪƻǳ ŀƴŘ 9Φ /ƘǊƛǎǘŜƭƛǎΣ ά¦ǎƛƴƎ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ŦƻǊ ¢ǊŀŦŦƛŎ tǊŜŘƛŎǘƛƻƴ ƛƴ {ƳŀǊǘ /ƛǘƛŜǎέΣ tǊƻŎΦ мсǘƘ LCLt LƴǘΩƭ 
Conf. on Artificial Intelligence Applications and Innovations (AIAI 20), pp. 52-61, 2020. 

ς 9Φ ¢ǎƛŀǊŀΣ /Φ ¢ƧƻǊǘƧƛǎΣ ά¦ǎƛƴƎ ¢ǿƛǘǘŜǊ ǘƻ tǊŜŘƛŎǘ /ƘŀǊǘ tƻǎƛǘƛƻƴ ŦƻǊ {ƻƴƎǎέΣ tǊƻŎΦ мсǘƘ LCLt LƴǘΩƭ /ƻƴŦΦ ƻƴ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭigence Applications and Innovations (AIAI 20), pp. 
62-72, 2020. 

ς P. Koukaras, D. Rousidis and C. Tjortjis, ά!ƴ LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ LƴŦƻǊƳŀǘƛƻƴ bŜǘǿƻǊƪ aƻŘŜƭƛƴƎ /ŀǇŀōƛƭƛǘƛŜǎΣ ¦ǘƛƭƛȊƛƴƎ DǊŀǇƘǎέΣ мпǘƘ LƴǘΩƭ /ƻƴŦΦ aŜǘŀŘŀǘŀ ŀƴŘ 
Semantics Research (MTSR2020), Communications in Computer & Information Science (CCIS), Springer, 2020. 
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ς 5Φ wƻǳǎƛŘƛǎΣ tΦ YƻǳƪŀǊŀǎ ŀƴŘ /Φ ¢ƧƻǊǘƧƛǎΣ ά9ȄŀƳƛƴŀǘƛƻƴ ƻŦ bƻ{v[ ¢Ǌŀƴǎƛǘƛƻƴ ŀƴŘ 5ŀǘŀ aƛƴƛƴƎ ŎŀǇŀōƛƭƛǘƛŜǎέΣ мпǘƘ LƴǘΩƭ /ƻƴŦΦ aŜtadata and Semantics Research (MTSR2020), 
Communications in Computer & Information Science (CCIS), Springer, 2020. 

ς P. YƻǳƪŀǊŀǎΣ /Φ .ŜǊōŜǊƛŘƛǎΣ ŀƴŘ /Φ ¢ƧƻǊǘƧƛǎΣ ά! {ŜƳƛ-ǎǳǇŜǊǾƛǎŜŘ [ŜŀǊƴƛƴƎ !ǇǇǊƻŀŎƘ ŦƻǊ /ƻƳǇƭŜȄ LƴŦƻǊƳŀǘƛƻƴ bŜǘǿƻǊƪǎέΣ tǊƻŎΦ оǊŘ LƴǘΩƭ /ƻƴŦΦ LƴǘŜƭƭƛƎŜƴǘ 5ŀǘŀ 
Communication Technologies and Internet of Things (ICICI 2020), Springer Lecture Notes on Data Engineering and Communications Technologies, pp. 1-13, 2020. 

ς N. Kladovasilakis, K. Tsongas, P. Kyratsis, D. Tzetzis, Finite Element Analysis of Hip Implants with Additive Manufactured Lattice Internal Geometry, Modern 
Technologies in Industrial Engineering, Eforie Nord Romania, June 23-27, 2020 

ς G. Mansour, M. Zoumaki, D. Tzetzis, Starch Sandstones in Building Bio-materials, 7th International Conference on Manufacturing and Materials Engineering, 
Thessaloniki, Greece, 2-3 July, 2020 

ς M. Mansour, K. Tsongas, D. Tzetzis, The Mechanical Performance of 3D Printed Hierarchical Honeycombs Using Carbon Fiber and Carbon Nanotube Reinforced 
Acrylonitrile Butadiene Styrene Filaments, 7th International Conference on Manufacturing and Materials Engineering, Thessaloniki, Greece, 2-3 July, 2020 

ς A. Manavis, P. Minaoglou, D. Tzetzis, N. Efkolidis, P. Kyratsis, Computational Design Technologies for Interior Designers: A Case Study, The 5th International Conference 
on Computing and Solutions in Manufacturing Engineering - Cosme'20, Brasov, Romania, October 7-10, 2020 

ς A. Tzotzis, A. Markopoulos, N. Karkalos, D. Tzetzis, P. Kyratsis, FEM Based Investigation on Thrust Force and Torque During Al7075-T6 drilling, IManEE, Athens, Greece, 
December 14 ς 15, 2020 

ς N. Kladovasilakis, T. Kontodina, P. Charalampous, I. Kostavelis, D. Tzetzis, D. Tzovaras, A Case Study on 3D Scanning, Digital Reparation and Rapid Metal Additive 
Manufacturing of a Centrifugal Impeller, IManEE, Athens, Greece, December 14 ς 15, 2020 

ς Konstantinos Karyotis, Nikolaos Tziolas, Nikolaos Tsakiridis, Nikiforos Samarinas, Periklis Chatzimisios, Jose A. M. Dematte and George Zalidis, "Digital soil mapping 
using Sentinel-2 imagery supported by ASTER thermal infrared bands", in Proceedings of the 8th International Conference on Remote Sensing and Geoinformation of 
Environment (RSCy 2020), Cyprus, March 2020 

ς Nikolaos L. Tsakiridis, Themistoklis Diamantopoulos, Andreas L. Symeonidis, John B. Theocharis, Athanasios Iossifides, Periklis Chatzimisios, George Pratos, and Dimitris 
YƻǳǾŀǎΣ ά±ŜǊǎŀǘƛƭŜ LƴǘŜǊƴŜǘ ƻŦ ¢ƘƛƴƎǎ ŦƻǊ !ƎǊƛŎǳƭǘǳǊŜΥ !ƴ Ŝ·ǇƭŀƛƴŀōƭŜ !L !ǇǇǊƻŀŎƘέΣ ƛƴ Proceedings of 16th International Conference on Artificial Intelligence 
Applications and Innovations (AIAI 2020), Greece, June 2020 

ς Lƻŀƴƴƛǎ YƻǳƴŀǘƛŘƛǎΣ /ƻƴǎǘŀƴǘƛƴƻǎ ·Φ aŀǾǊƻƳƻǳǎǘŀƪƛǎΣ tŜǊƛƪƭƛǎ /ƘŀǘȊƛƳƛǎƛƻǎΣ DŜƻǊƎŜ aŀǎǘƻǊŀƪƛǎ ŀƴŘ WƻǊŘƛ aƻƴƎŀȅ .ŀǘŀƭƭŀΣ ά! {ŜŎure, Energy-Efficient and Distributed 
aŀƴŀƎŜŀōƭŜ aƻŘŜƭ ŦƻǊ ŀ {ƳŀǊǘ IƻƳŜέΣ ƛƴ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ мсǘƘ LƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƴŦŜǊŜƴŎŜ ƻƴ ²ƛreless Communications & Mobile Computing (IWCMC 2020), Cyprus, 
June 2020 

ς YŀǊƴŀǾŀǎΣ ¸Φ[ΦΣ /ƘŀǎƛƻǘƛǎΣ LΦ5ΦΣ 5ǊŀƪŀƪƛΣ aΦΣ ¢ȊƛŀŦŜǘǘŀǎΣ LΦ!ΦΣ άwŜŎŜƴǘ ŀŘǾŀƴŎŜǎ ƻŦ ƴŜǳǊŀƭ ƴŜǘǿƻǊƪ ōŀǎŜŘ ƳŜǘƘƻŘǎ ƛƴ ƛƴŘǳŎǘƛƻƴ ƳƻǘƻǊ Ŧŀǳƭǘ ŘƛŀƎƴƻǎƛǎέΣ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ 
24th International Conference on Electrical Machines, ICEM, 2020, online streaming (accepted). 

ς .ƛƴǘƻǳŘƛΣ 9ΦΣ .ŀŜǊǘΣ aΦΣ 5ǊŀƪŀƪƛΣ aΦΣ ά9ŎƻƭƻƎƛŎŀƭ CƻƻǘǇǊƛƴǘ !ƴŀƭȅǎƛǎ ƻŦ ǘƘŜ tƻǊǘ ƻŦ ¢ƘŜǎǎŀƭƻƴƛƪƛ ŀǎ ŀ ¢ƻƻƭ ŦƻǊ ŀƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳέΣ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ 
22nd International Conference on Harbor, Maritime and Multimodal Logistics Modeling and Simulation, HMS, 2020, online streaming (accepted). 

ς 5ǊŀƪŀƪƛΣ aΦΣ ¢ȊƛƻƴŀǎΣ tΦΣ !ōŜǎƘŜǾΣ YΦΥ άLƴǾŜǎǘƛƎŀǘƛƴƎ ǘƘŜ LƴŦƭǳŜƴŎŜ ƻŦ 9Ƴƻǘƛƻƴŀƭ LƴǘŜƭƭƛƎŜƴŎŜ ƻƴ ǘƘŜ {ǳǇǇƭƛŜǊ {ŜƭŜŎǘƛƻƴ 5ŜŎƛǎƛƻƴǎ ǿƛǘƘ CǳȊȊȅ /ƻƎƴƛǘƛǾŜ aŀǇǎέΣ tǊƻŎŜŜŘƛƴƎǎ 
of the 6th International Conference on Vehicle Technology and Intelligent Transport Systems, VEHITS, 2020, online streaming. 

ɳˊʴʰˋʾʶˌ ˋʶ ˉˊʰˁˍʽˁʱ ˋˎ˄ʶʵˊʾ˖˄ ˔˖ˊʾˌ ˁˊʽˍʷˌ 
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ς D. Karolidis, C. Fotiadou, M.S. Kafousias, M. Tzimtzimis, D. TzetzisΣ ɮˉˇˁʰˍʱˋˍʰˋʹ ɳ˄ˈˌ ɼʱ˄ʻʰˊˇˎ ɳˊʶˍˊʽʰˁˇˏ ʆˏˉˇˎ ʰˉˈ ˍʹ˄ ɮˊ˔ʰʾʰ ɾʷ˄ʵʹ ˃ʶ ˍʹ ʋˊʺˋʹ 
ʆˊʽˋʵʽʱˋˍʰˍʹˌ ɳˁˍˏˉ˖ˋʹˌΣ оˇ ʃʰ˄ʶ˂˂ʺ˄ʽˇ ʅˎ˄ʷʵˊʽˇ ʌʹ˒ʽˇˉˇʾʹˋʹˌ ʃˇ˂ʽˍʽˋˍʽˁʺˌ ɼ˂ʹˊˇ˄ˇ˃ʽʱˌΣ EuroMed 2019. ɮʻʺ˄ʰ нр- нт ʅʶˉˍʶ˃ʲˊʾˇˎ нлмфΦ 

 
ʃˊˇʹʴˇˏ˃ʶ˄ˇ ʷˍˇˌ 
2020-2021 

ʃʶˊʽˇʵʽˁʱ ˃ʶ ˁˊʽˍʷˌ 
ς ±Φ YƻǘǎƛƻǳΣ DΦ ½Φ tŀǇŀŘƻǇƻǳƭƻǎΣ tΦ /ƘŀǘȊƛƳƛǎƛƻǎ ŀƴŘ CΦ ¢ƘŜƻƭŜȅǊŜΣ ά[5{CΥ [ƻǿ-latency Distributed {ŎƘŜŘǳƭƛƴƎ CǳƴŎǘƛƻƴ ŦƻǊ LƴŘǳǎǘǊƛŀƭ LƴǘŜǊƴŜǘ ƻŦ ¢ƘƛƴƎǎέΣ L999 LƴǘŜǊƴŜǘ 

of Things Journal, vol. 7, issue 9, pp. 8688-8699, September 2020. 
ς Drakaki, M., Tzionas, P., A Fuzzy Cognitive Map-based Approach to Prioritise Environmental Objectives in the Environmental Management Systems of Ports, 

International Journal of Simulation and Process Modelling, vol. 2-3, pp. 127-136, 2021. 
ς Drakaki, M., TzionasΣ tΦΣ LƴǾŜǎǘƛƎŀǘƛƴƎ ǘƘŜ LƳǇŀŎǘ ƻŦ {ƛǘŜ aŀƴŀƎŜƳŜƴǘ ƻƴ 5ƛǎǘǊŜǎǎ ƛƴ wŜŦǳƎŜŜ {ƛǘŜǎ ¦ǎƛƴƎ CǳȊȊȅ /ƻƎƴƛǘƛǾŜ aŀǇǎΣ LƴǘŜǊƴŀǘƛƻƴŀƭ WƻǳǊnal of Disaster Risk 
wŜŘǳŎǘƛƻƴέΣ слΣ млннунΣ нлнмΦ ŘƻƛΥ LΥ млΦмлмсκƧΦƛƧŘǊǊΦнлнмΦмлннунΦ 

ς Drakaki, M., Karnavas, Y.L., Tzionas, P., Chasiotis, I.D., Recent Developments Towards Industry 4.0 Oriented Predictive Maintenance in Induction Motors, Procedia 
Computer Science, vol. 180, pp. 943-949, 2021. doi: 10.1016/j.procs.2021.01.345). ɶ ʶˊʴʰˋʾʰ ʵʹ˃ˇˋʽʶˏˍʹˁʶ ʰˎˍˇˏˋʽʰ ʰˉˈ ˍʹ˄ ʵʹ˃ˇˋʾʶˎˋʹ ˋˎ˄ʶʵˊʾˇˎ ˃ʶˍʱ ʰˉˈ 
ˁˊʾˋʹΦ 

ς Alexakos, C. T., Karnavas, Y.L., Drakaki, M., Tziafettas, I. A., Combined Short Time Fourier Transform and Image Classification Transformer Model for Rolling Element 
Bearings Fault Diagnosis in Electric Motors, Machine Learning and Knowledge Extraction, vol. 3, no. 1, pp. 228-242, 2021. doi: 10.3390/make3010011. 

ς 5ǊŀƪŀƪƛΣ aΦΣ DǀǊŜƴΣ IΦ DΦ ¢ȊƛƻƴŀǎΣ tΦΣ aƻŘŜƭƭƛƴƎ !ǇǇǊƻŀŎƘŜǎ ǘƻ 9ǾŀƭǳŀǘŜ ǘƘŜ LƳǇŀŎǘ ƻŦ wCL5 ¢ŜŎƘƴƻƭƻƎȅ ƻƴ ǘƘŜ .ǳƭƭǿƘƛǇ 9ŦŦŜŎǘ with Respect to Inventory Inaccuracy", 
International Journal of Mechanical and Production Engineering, pp. 74-78, vol. 8, no. 5, 2020. 

ς S. Liapis, K. Christantonis, V. Chazan-Pantzalis, A. Manos, D.E. Filippidou, and C. TjortjisΣ ά¦ǎƛƴƎ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ŦƻǊ ¢ǊŀŦŦƛŎ tǊŜŘƛŎǘƛƻƴ ƛƴ {ƳŀǊǘ /ƛǘƛŜǎΣ CŜŀǘǳǊƛƴƎ ǘƘŜ LƳǇŀŎǘ 
of COVID-мфέΣ Integrated Computer-Aided Engineering (ICAE), Vol. 28, pp. 417-435, IOS Press, August 2021. 

ς V. Sarlis, V. Chatziilias, C. TjortjisΣ 5Φ aŀƴŘŀƭƛŘƛǎΣ ά! 5ŀǘŀ {ŎƛŜƴŎŜ !ǇǇǊƻŀŎƘ !ƴŀƭȅǎƛƴƎ ǘƘŜ LƳǇŀŎǘ ƻŦ LƴƧǳǊƛŜǎ ƻƴ .ŀǎƪŜǘōŀƭƭ tƭŀȅŜǊǎ ŀƴŘ ¢ŜŀƳ tŜǊŦƻǊƳŀƴŎŜέΣ Information 
Systems, Elsevier, Vol. 99, July 2021. 

ς P. Koukaras, P. Gkaidatzis, N. Bezas, T. Bragatto, M. Antal, F. Carere, D. Ioannidis, C. Tjortjis ŀƴŘ 5Φ ¢ȊƻǾŀǊŀǎΣ ά! ¢Ǌƛ-layer Optimization Framework for One-day Ahead 
9ƴŜǊƎȅ {ŎƘŜŘǳƭƛƴƎ ōŀǎŜŘ ƻƴ /ƻǎǘ ŀƴŘ 5ƛǎŎƻƳŦƻǊǘ aƛƴƛƳƛȊŀǘƛƻƴέΣ Energies, MDPI, Vol. 14, no 12, 3599; 2021. 

ς A. Kousis and C. TjortjisΣ ά5ŀǘŀ aƛƴƛƴƎ !ƭƎƻǊƛǘƘƳǎ ŦƻǊ {ƳŀǊǘ /ƛǘƛŜǎΥ ! .ƛōƭƛƻƳŜǘǊƛŎ !ƴŀƭȅǎƛǎέΣ Algorithms, Vol. 14, no. 8, 242, 2021. 
ς P. Koukaras, D. Rousidis and C. TjortjisΣ άLƴǘǊƻŘǳŎƛƴƎ ŀ ƴƻǾŜƭ .ƛ-ŦǳƴŎǘƛƻƴŀƭ ƳŜǘƘƻŘ ŦƻǊ 9ȄǇƭƻƛǘƛƴƎ {ŜƴǘƛƳŜƴǘ ƛƴ /ƻƳǇƭŜȄ LƴŦƻǊƳŀǘƛƻƴ bŜǘǿƻǊƪǎέΣ LƴǘΩƭ WƻǳǊƴŀƭ ƻŦ 

Metadata, Semantics and Ontologies. Inderscience, Vol. 15, No. 3, 2021.  
ς A. Mystakidis, N. Stasinos, A. Kousis, V. Sarlis, P. Koukaras, D. Rousidis, I. Kotsiopoulos, C. TjortjisΣ άtǊŜŘƛŎǘƛƴƎ /ƻǾƛŘ-19 ICU needs using Deep Learning, XGBoost and 
wŀƴŘƻƳ CƻǊŜǎǘ wŜƎǊŜǎǎƛƻƴ ǿƛǘƘ ǘƘŜ {ƭƛŘƛƴƎ ²ƛƴŘƻǿ ǘŜŎƘƴƛǉǳŜέΣ IEEE Smart Cities, IEEE, July 2021.  

ς V. Sarlis, C. TjortjisΣ ά{ǇƻǊǘǎ !ƴŀƭȅǘƛŎǎ ς 9Ǿŀƭǳŀǘƛƻƴ ƻŦ .ŀǎƪŜǘōŀƭƭ tƭŀȅŜǊǎ ŀƴŘ ¢ŜŀƳ tŜǊŦƻǊƳŀƴŎŜέ Information Systems, Elsevier, Vol. 93, November 2020. 
ς  A. Fevgas, L. Akritidis, P. Bozanis, Y. Manolopoulos, Indexing in flash storage devices: a survey on challenges, current approaches, and future trends. VLDB J. 29(1): 

273-311 (2020) 
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ς L. Akritidis, A. Fevgas, P. Bozanis, C. Makris, A self-verifying clustering approach to unsupervised matching of product titles. Artif. Intell. Rev. 53(7): 4777-4820 (2020) 
ς C. Gioumouxouzis, E. Tzimtzimis, O. Katsamenis, A. Dourou, C. Markopoulou, N. Bouropoulos, D. Tzetzis, D. Fatouros, Fabrication of an osmotic 3D printed solid dosage 

form for controlled release of active pharmaceutical ingredients, European Journal of Pharmaceutical Sciences, Vol. 143,105176, 2020 
ς N. Kladovasilakis, K. Tsongas, P. Kyratsis, D. Tzetzis, Finite Element Analysis of Hip Implants with Additive Manufactured Lattice Internal Geometry, International Journal 

of Modern Manufacturing Technologies, Vol. 7 (3), pp. 59-64, 2020 
ς G. Mansour, M. Zoumaki, A.Marinopoulou, S.N. Raphaelides, D. Tzetzis, N. Zoumakis, Investigation on the Effects of Glycerol and Clay Contents on the Structure and 

Mechanical Properties of Maize Starch Nanocomposite Films ,Starch, Starch, Vol. 72(3-4),1900166, 2020 (AWARD: Top Cited Article 2020-2021) 
ς L. Papadopoulos, P. A. Klonos, D. Tzetzis, G. Z. Papageorgiou, A. Kyritsis, D. N. Bikiaris, Effects of Graphene Nanoplatelets on Crystallization, Mechanical Performance 

and Molecular Dynamics of the Renewable Poly(propylene furanoate), Polymer, Vol. 189, 22172, 2020 
ς G. Iatrou, A. Tzotzis, P. Kyratsis, D. Tzetzis, Aerodynamic Based Shape Optimization Using CFD: A Training Case Study, Academic Journal of Manufacturing Engineering, 

Vol. 18(1), pp. 21-30, 2020 
ς Z. Terzopoulou, L. Papadopoulos, A. Vlachopoulos, P. Klonos, A. Kyritsis, D. Tzetzis, G. Papageorgiou, D. Bikiaris, Synthesis and Characterization of Novel Polymer/Clay 

Nanocomposites based on Poly (butylene 2,5-furan dicarboxylate), Applied Clay Science, Vol 190, 105588, 2020 
ς K. Chachlioutaki, M. Tzimtzimis, D. Tzetzis, C. Karavasili, D. Fatouros, Electrospun Orodispersible Films for Paediatric Delivery of Isoniazid an Anti-tuberculosis Drug, 

Pharmaceutics, Vol. 12(5), 470, 2020 
ς G. Mansour, M. Zoumaki, A. Marinopoulou, D. Tzetzis, M. Prevezanos, S. Raphaelides, Characterization and Properties of Non-Granular Thermoplastic Starch - Clay 

Biocomposite Films, Carbohydrate Polymers, Vol. 245,116629, 2020 
ς I.Koumentakou, Z. Terzopoulou, A. Michopoulou, I. Kalafatakis, K. Theodorakis, D. Tzetzis, D. Bikiaris, Chitosan Dressings Containing Inorganic Additives and 

Levofloxacin as Potential Wound Care Products with Enhanced Hemostatic Properties, International Journal of Biological Macromolecules, Vol 162, 693-703, 2020 
ς G. Eleftheriadis, C. Katsiotis, D. Andreadis, D. Tzetzis, C. Ritzoulis, N. Bouropoulos, D. Kanellopoulou, E. Andriotis, D. Fatouros, Inkjet printing of a thermolabile model 

drug onto FDM-printed substrates: formulation and evaluation, Drug Development and Industrial Pharmacy, Vol. 46(8), 1253-1264, 2020 
ς C. Karavasili, K. Tsongas, I. Andreadis, E. Andriotis, E. Papachristou, R. Papi, D. Tzetzis, D. Fatouros, Physico-mechanical and finite element analysis evaluation of 3D 

printable alginate-methylcellulose inks for wound healing applications, Carbohydrate Polymers, Vol. 247, 116666, 2020 
ς P. Kyratsis, D. Tzetzis, J. P. Davim, N. Efkolidis, Prediction of Thrust Force and Cutting Torque in Drilling of Al 6082-T6 by Using the RSM Methodology, Journal of 

Manufacturing Technology Research Vol.12 (3-4), pp 99-100, 2020 
ς R. Ali, P. Mehta, P. K. Monou, M. S. Arshada, E. Panteris, M. Rasekh, N. Singh, O. Qutachi, P. Wilson, D. Tzetzis, M.W. Chang, D.G. Fatouros, Z. Ahmada, 

Electrospinning/electrospraying Coatings for Metal Microneedles: A Design of Experiments (DOE) and Quality by Design (QbD) Approach, European Journal of 
Pharmaceutics and Biopharmaceutics, Vol.156, 20-39, 2020 

ς M. Kluge, L. Papadopoulos, A. Magaziotis, D. Tzetzis, A. Zamboulis, D. Bikiaris, T. Robert, A Facile Method to Synthesize Semicrystalline Poly(ester amide)s from 2,5-
Furandicarboxylic Acid, 1,10-Decanediol, and Crystallizable Amido Diols, ACS Sustainable Chem. Eng. Vol. 8, 29, 10812ς10821, 2020 

ς N. Kladovasilakis, K. Tsongas, D. Tzetzis, Finite Element Analysis of Orthopedic Hip Implant with Functionally Graded Bioinspired Lattice Structures, Biomimetics, Special 
Issue Biomimetic Additive Manufacturing. Vol 5 (3), 44, 1-16, 2020 

ς G. Mansour, M. Zoumaki, K. Tsongas, D. Tzetzis, Starch-sandstone materials in the construction industry, Results in Engineering Vol. 8, 100182, 2020  
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ς E. G. Andriotis, K. Chachlioutaki, P. K. Monou, N. Bouropoulos, D. Tzetzis, P. Barmpalexis, Ming-Wei Chang, Z. Ahmad, D. Fatouros, Development of Water-Soluble 
Electrospun Fibers for the Oral Delivery of Cannabinoids, AAPS PharmSciTech, Vol. 22(1), 23, 2021 

ς 9Φ ·ŀƴǘƘƻǇƻǳƭƻǳΣ ɵΦ ¢ŜǊȊƻǇƻǳƭƻǳΣ !Φ ½ŀƳōƻǳƭƛǎΣ [Φ tŀǇŀŘƻǇƻǳƭƻǎ YΦ ¢ǎƻƴƎŀǎΣ 5Φ ¢ȊŜǘȊƛǎΣ DΦ tŀǇŀƎŜƻǊƎƛƻǳΣ 5Φ .ƛƪƛŀǊƛǎΣ tƻƭȅόǇǊƻpylene vanillate): A Sustainable Lignin-
Based 2 Semicrystalline Engineering Polyester, ACS Sustainable Chem. Eng., Vol. 9, 2021, ppΦ моуоҍмофт 

ς G. Mansour, P. Kyratsis, A. Korlos, D. Tzetzis, Investigation into the Effect of Cutting Conditions in Turning on the Surface Properties of Filament Winding GFRP Pipe 
Rings, Machines, Vol. 9 (16), pp. 1-5, 2021 

ς D. Ahmadkhaniha, K. Tsongas, D. Tzetzis, C. Zanella, Study of the effect of pulse plating parameters on the electrodeposition of NiP and NiP/SiC coatings and their 
microhardness values, Transactions of the IMF, Vol. 99(1), pp. 29-37, 2021 

ς I. Xenikakis, K. Tsongas, E. K. Tzimtzimis, C. K. Zacharis, N. Theodoroula, E.  P. Kalogianni, E. Demiri, I. S. Vizirianakis, D. Tzetzis, D. Fatouros, Fabrication of Hollow 
Microneedles Using Liquid Crystal Display (LCD) Vat Polymerization 3D Printing Technology for Transdermal Macromolecular Delivery, International Journal of 
Pharmaceutics Vol. 597, p. 120303, 2021 

ς N. Kladovasilakis, K. Tsongas, D. Tzetzis, Mechanical and FEA-Assisted Characterization of Fused Filament Fabricated Triply Periodic Minimal Surface Structures, Journal 
of Composites Science, Vol. 5 (58), pp. 3-20, 2021 

ς M. Mansour, K. Tsongas, D. Tzetzis, 3D Printed Hierarchical Honeycombs with Carbon Fiber and Carbon Nanotube Reinforced Acrylonitrile Butadiene Styrene, Journal 
of Composites Science, Vol. 5 (62), 2021 

ς E. Psochia, L. Papadopoulos, D. J. Giliopoulos, A. Francone, M. E. Grigora, D. Tzetzis, J. Vieira de Castro, N. M. Neves, K. Triantafyllidis, C. M. Sotomayor Torres 3, N. 
Kehagias, D.. Bikiaris, Bottom-Up Development of Nanoimprinted PLLA Composite Films with Enhanced Antibacterial Properties for Smart Packaging Applications, 
Macromol Vol. 1, 49ς63, 2021 

ς G. Eleftheriadis, E. Kantarelis, P. K. Monou, E.G. Andriotis, N. Bouropoulos, E. Tzimtzimis, D. Tzetzis, J. Rantanen, D. Fatouros, Automated Digital Design for 3D-printed 
Individualized Therapies, International Journal of Pharmaceutics, Vol. 599, 120437, 2021 

ς G. Mansour, M. Zoumaki, K. Tsongas, D. Tzetzis, Microstructural and finite element analysis - Assisted nanomechanical characterization of maize starch nanocomposite 
films, Materials Research, Vol. 24(2), e202004092021, 2021 

ς D. Kourtidou, M. E. Grigora, K. Tsongas, Z. Terzopoulou, D. Tzetzis, D. Bikiaris, K. Chrissafis, Effect of ball milling on the mechanical properties and crystallization of 
graphene nanoplatelets reinforced short chain branched-polyethylene, J Appl Polym Sci. Vol.138 (35), e50874, 2021 

ς N. Kladovasilakis, P. Charalampous, I. Kostavelis, D. Tzetzis, D.  Tzovaras, Impact of metal additive manufacturing parameters on the powder bed fusion and direct 
energy deposition processes: a comprehensive review, Progress in Additive Manufacturing, Vol. 6(3), pp. 349ς365, 2021 

ς M. E. Grigora, Z. Terzopoulou, K. Tsongas, P. Klonos, N. Kalafatakis, D. N. Bikiaris, A. Kyritsis, D. Tzetzis, Influence of Reactive Chain Extension on the Properties of 3D 
Printed Poly(Lactic Acid) Constructs, Polymers Vol. 13, pp. 1-18, 2021 

ς N. Kladovasilakis, P. Charalampous, K. Tsongas, I. Kostavelis, D. Tzetzis, D. Tzovaras, Experimental and Computational Investigation of Lattice Sandwich Structures 
Constructed by Additive Manufacturing Technologies, Journal of Manufacturing and Materials Processing, Vol. 5 (95), pp.1-17, 2021 

ς D. Kourtidou, K. Tsongas, M.-E. Grigora, D. Tzetzis, D. Bikiaris, K. Chrissafis, On the Improved Mechanical Properties of Ball-Milled GNPs Reinforced Short Chain 
Branched-Polyethylene Nanocomposite: Micromechanical Modeling and Fractography Study, Applied Sciences, Vol. 11(20), 9420, 2021 
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ς N. Papas, K. Tsongas, D. Karolidis, D. Tzetzis, A Comparison of Laser and Structured Light Scanning Technologies for Archaeological Applications, International Journal 
of Modern Manufacturing Technologies (Special Issue), Vol. 13(3), pp. 111-116, 2021 

ς I. Xenikakis, K. Tsongas, E.K. Tzimtzimis, D. Tzetzis, D. Fatouros, Additive Manufacturing of Hollow Microneedles for Insulin Delivery, International Journal of Modern 
Manufacturing Technologies (Special Issue), Vol. 13(3), pp. 185-190, 2021 

ς E. Giarmas, K. Tsongas, E. K. Tzimtzimis, A. Korlos, D. Tzetzis, Mechanical and FEA-Assisted Characterization of 3D Printed Continuous Glass Fiber Reinforced Nylon 
Cellular Structures, Journal of Composites Science, 2021 Journal of Composites Science, 2021, 5(12), 313 

ς {Φ!Φ ¢ƘŜƻŦŀƴƛŘƛǎΣ /Φ [ƻƛȊƛŘƛǎΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŜƳƻƴƛŘƻǳΣ ά/hн-oxidative ethane dehydrogenation over highly efficient carbon-resistant Fe-ŎŀǘŀƭȅǎǘǎέΣ WƻǳǊƴŀƭ ƻŦ 
Catalysis 388 (2020) 52-65 

ς !Φ !ƴǘȊŀǊŀǎΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŜƳƻƴƛŘƻǳΣ ά{ƻǊǇǘƛƻƴ ŜƴƘŀƴŎŜŘςchemical looping steam methane reforming: Optimizing the thermal coupling of regeneration in a 
ŦƛȄŜŘ ōŜŘ ǊŜŀŎǘƻǊέΣ CǳŜƭ tǊƻŎŜǎǎƛƴƎ ¢ŜŎƘƴƻƭƻƎȅ нлу όнлнлύ млсрмо ς 106521 

ς 9Φ IŜǊŀŎƭŜƻǳǎϝΣ 9Φ tŀŎƘŀǘƻǳǊƛŘƻǳΣ [Φ [ƻǳƛŜΣ 5Φ 5ǳƎŀǊΣ !Φ!Φ [ŀǇǇŀǎΣ ά9ŦŦƛŎƛŜƴǘ wƻǳǘŜ ŦƻǊ ǘƘŜ tǊƻŘǳŎǘƛƻƴ ƻŦ LǎƻǇǊŜƴŜ Ǿƛŀ 5ŜŎŀǊōƻȄȅƭŀǘƛƻƴ ƻŦ .ƛƻŘŜǊƛǾŜŘ aŜǾŀƭƻƴƻƭŀŎǘƻƴŜέΣ 
ACS Catalysis 10 (2020) 9649 ς 9661 

ς !Φ !ƴǘȊŀǊŀǎΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŜƳƻƴƛŘƻǳΣ άIȅōǊƛŘ ŎŀǘŀƭȅǘƛŎ ƳŀǘŜǊƛŀƭǎ ǿƛǘƘ /hн ŎŀǇǘǳǊŜ ŀƴŘ ƻȄȅƎŜƴ ǘǊŀƴǎŦŜǊ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ for high-ǇǳǊƛǘȅ Iн ǇǊƻŘǳŎǘƛƻƴέΣ /ŀǘŀƭȅǎƛǎ 
Today 369 (2021) 2 - 11 

ς 9Φ IŜǊŀŎƭŜƻǳǎϝΣ ±Φ YƻƛŘƛΣ !Φ!Φ [ŀǇǇŀǎΣ ά/hн ŎƻƴǾŜǊǎƛƻƴ ƻǾŜǊ /ǳ-aƻн/ ŎŀǘŀƭȅǎǘǎΥ 9ŦŦŜŎǘ ƻŦ ǘƘŜ /ǳ ǇǊƻƳƻǘŜǊ ŀƴŘ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘέΣ /ŀǘŀƭΦ {ŎƛΦ ¢ŜŎƘƴΦ мм όнлнмύ мпст 
ς 1480 

ς !ΦaΦ IŜǊƴłƴŘŜȊ-DƛƳŞƴŜȊΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ 9Φ tŀŎƘŀǘƻǳǊƛŘƻǳΣ !Φ IƻǊǾŀǘΣ IΦ IŜǊƴŀƴŘƻΣ 5ΦtΦ {ŜǊǊŀƴƻΣ !Φ!Φ [ŀǇǇŀǎΣ tΦ/Φ!Φ .ǊǳƛƧƴƛƴŎȄΣ .ΦaΦ ²ŜŎƪƘǳȅǎŜƴΣ ά9ŦŦŜŎǘ ƻŦ 
Mesoporosity, Acidity and Crystal Size of Zeolite ZSM-5 on Catalytic Performance during the Ex-situ CŀǘŀƭȅǘƛŎ Cŀǎǘ tȅǊƻƭȅǎƛǎ ƻŦ .ƛƻƳŀǎǎέΣ /ƘŜƳ/ŀǘ/ƘŜƳ мо όнлнмύ 
1207ς1219 

ς 9Φ IŜǊŀŎƭŜƻǳǎΣ 9ΦCΦ LƭƛƻǇƻǳƭƻǳΣ YΦ 5ǊŀƪŀƪƛΣ aΦ/Φ tŀǇŀǇŜǘǊƻǳΣ 5ΦYΦ LŀǘǊƛŘƛǎΣ !Φ!Φ [ŀǇǇŀǎΣ ά¦ǇƎǊŀŘƛƴƎ ƻŦ .ƛƻƳŀǎǎ-Derived Liquids in a Biorefinery Context: 
IȅŘǊƻƛǎƻƳŜǊƛȊŀǘƛƻƴ ŀƴŘ CƭǳƛŘ /ŀǘŀƭȅǘƛŎ /ǊŀŎƪƛƴƎ ƻŦ IŜŀǾȅ bŀǇƘǘƘŀ ƻƴ .ŜƴŎƘ ŀƴŘ tƛƭƻǘ {ŎŀƭŜέΣ /ŀǘŀƭȅǎƛǎ ¢oday 379 (2021) 141 ς 148 

ς Shah, S.I.H., Peristeras, V. & Magnisalis, I. DaLiF: a data lifecycle framework for data-driven governments. J Big Data 8, 89 (2021). https://doi.org/10.1186/s40537-021-
00481-3, 14 June 2021  

ς Shah, S; Peristeras, V; Magnisalis, I, Government Big Data Ecosystem: Definitions, Types of Data, Actors, and Roles and the Impact in Public Administrations, ACM 
Journal of Data and Information Quality, 13 (2), pp. 1ς25, 14 June 2021.  

ς Shah, S; Peristeras, V; Magnisalis, I, Government Big Data Ecosystem: Definitions, Types of Data, Actors, and Roles and the Impact in Public Administrations, Journal 
of Data and Information Quality, 13(2), June 2021, pp 1-25, https://doi.org/10.1145/3425709   

ς T, Vorobyeva; K, Mouratidis; F, Diamantopoulos; P, Giannopoulos; K, Tavlaridou; C, Timamopoulos; V, Peristeras; I, Magnisalis; H., Shah Syed I, A Fake News 
Classification Framework: Application On Immigration Cases, Communication Today, 11 (2), pp. 118-131, 2020, ISBN: 1338130X. 24 Nov 2020   

ς Samara, Dimitra; Magnisalis, Ioannis; Peristeras, Vassilios, Artificial intelligence and big data in tourism: a systematic literature review, Journal of Hospitality and 
Tourism Technology, 11 , pp. 343-367, 2020. 8 Sep 2020  

ς Chantillon, Maxim; Crompvoets, J; Peristeras, Vassilios, Prioritizing public values in e-government policies: A document analysis, Inf. Polity, 25, pp. 275-300, 4 Sep. 
2020 
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ɼʶ˒ʱ˂ʰʽʰ ˋʶ ˋˎ˂˂ˇʴʽˁˇˏˌ ˍˈ˃ˇˎˌ 
ς P. Koukaras, D. Rousidis, C. TjortjisΣ άCƻǊŜŎŀǎǘƛƴƎ ŀƴŘ tǊŜǾŜƴǘƛƻƴ ƳŜŎƘŀƴƛǎƳǎ ǳǎƛƴƎ {ƻŎƛŀƭ aŜŘƛŀ ƛƴ IŜŀƭǘƘŎŀǊŜέΣ {ǘǳŘƛŜǎ ƛƴ /ƻƳǇǳǘŀǘƛƻƴŀƭ LƴǘŜƭƭƛƎŜƴŎŜΣ {ǇǊƛƴƎŜǊΣ 891, 

pp. 121ς137, 2020. 
ɳˊʴʰˋʾʶˌ ˋʶ ˉˊʰˁˍʽˁʱ ˋˎ˄ʶʵˊʾ˖˄ ˃ʶ ˁˊʽˍʷˌ 

ς Yƻƴǎǘŀƴǘƛƴƻǎ ±ƻǳƭƎŀǊƛŘƛǎΣ /ƻƴǎǘŀƴǘƛƴƻǎ aŀǊƛƻǎ !ƴƎŜƭƻǇƻǳƭƻǎ ŀƴŘ tŜǊƛƪƭƛǎ /ƘŀǘȊƛƳƛǎƛƻǎΣ ά/ƛǊŎǳƭŀǊƛǘȅ tǊƛƴŎƛǇƭŜǎ ƛƴ /ǊƻǿŘǎƻǳǊŎŜŘ {ȅǎǘŜƳǎέΣ ƛƴ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ Dƭƻōŀƭ 
Information Infrastructure and Networking Symposium (GIIS 2020), Tunis, Tunisia, pp. 1-5, October 2020. 

ς Konstantinos Karyotis, Nikolaos Tziolas, Nikolaos Tsakiridis, Nikiforos Samarinas, Periklis Chatzimisios, Jose A. M. Dematte and George Zalidis, "Digital soil mapping 
using Sentinel-2 imagery supported by ASTER thermal infrared bands", in Proceedings of the 8th International Conference on Remote Sensing and Geoinformation of 
Environment (RSCy 2020), Cyprus, 2020 

ς Mebelli, V., Drakaki, M., Investigating Forecasts of Mixed Migration Flows in Europe by Using Time Series Models, 5th International Conference on Dynamics of 
Disasters (DOD), 2021, online streaming.  

ς Makarova, I., Mukhametdinov, E., Gabsalikhova, L., Shepelev,V., Galiev, S., Buyvol, P., Drakaki, M., Ensuring Reliability of The Gearbox During Operation Stage, 
Proceedings of the 7th International Conference on Vehicle Technology and Intelligent Transport Systems (VEHITS), 2021, online streaming. 

ς Drakaki, M., Karnavas, Y.L., Tzionas, P., Chasiotis, I.D., Recent Developments Towards Industry 4.0 Oriented Predictive Maintenance in Induction Motors, International 
Conference on Industry 4.0 and Smart Manufacturing (ISM), Hagenberg, Austria, Nov. 23-25, 2020, online streaming. 

ς 5ǊŀƪŀƪƛΣ aΦΣ DǀǊŜƴΣ IΦ DΦ ¢ȊƛƻƴŀǎΣ tΦΣ aƻŘŜƭƭƛƴƎ !ǇǇǊƻŀŎƘŜǎ ǘƻ 9ǾŀƭǳŀǘŜ ǘƘŜ LƳǇŀŎǘ ƻŦ wCL5 ¢ŜŎƘƴƻƭƻƎȅ ƻƴ ǘƘŜ .ǳƭƭǿƘƛǇ 9ŦŦŜŎǘ with Respect to Inventory Inaccuracy, 
International Conference on Robotics and Smart Manufacturing (ICROSMA), Berlin, Germany, 2020, online streaming. 

ς A. Avramidou and C. TjortjisΣ άtǊŜŘƛŎǘƛƴƎ /hн 9Ƴƛǎǎƛƻƴǎ ŦƻǊ .ǳƛƭŘƛƴƎǎ ¦ǎƛƴƎ wŜƎǊŜǎǎƛƻƴ ŀƴŘ /ƭŀǎǎƛŦƛŎŀǘƛƻƴέΣ tǊƻŎΦ мтǘƘ LCLt LƴǘΩƭ /ƻƴŦΦ ƻƴ !ǊǘƛŦƛŎƛŀƭ Lƴǘelligence Applications 
and Innovations (AIAI 21). 

ς D. P. Kasseropoulos and C. TjortjisΣ ά!ƴ !ǇǇǊƻŀŎƘ ¦ǘƛƭƛȊƛƴƎ [ƛƴƎǳƛǎǘƛŎ CŜŀǘǳǊŜǎ ŦƻǊ CŀƪŜ bŜǿǎ 5ŜǘŜŎǘƛƻƴέΣ tǊƻŎΦ мтǘƘ LCLt LƴǘΩƭ /ƻƴŦΦ ƻƴ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ Applications 
and Innovations (AIAI 21). 

ς P. Koukaras, D. Rousidis and C. Tjortjis, ά!ƴ LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ LƴŦƻǊƳŀǘƛƻƴ bŜǘǿƻǊƪ aƻŘŜƭƛƴƎ /ŀǇŀōƛƭƛǘƛŜǎΣ ¦ǘƛƭƛȊƛƴƎ DǊŀǇƘǎέΣ мпǘƘ LƴǘΩƭ /ƻƴŦΦ aŜǘŀŘŀǘŀ ŀƴŘ {ŜƳŀƴǘƛŎǎ 
Research (MTSR2020), Communications in Computer & Information Science (CCIS), Springer, Volume 1355, 134-140, 2020. 

ς D. Rousidis, P. Koukaras and C. TjortjisΣ ά9ȄŀƳƛƴŀǘƛƻƴ ƻŦ bƻ{v[ ¢Ǌŀƴǎƛǘƛƻƴ ŀƴŘ 5ŀǘŀ aƛƴƛƴƎ ŎŀǇŀōƛƭƛǘƛŜǎέΣ мпǘƘ LƴǘΩƭ /ƻƴŦΦ aŜǘŀŘŀǘŀ ŀƴŘ {ŜƳŀƴǘƛŎǎ wŜǎŜŀǊŎƘ όa¢{wнлнлύΣ 
Communications in Computer & Information Science (CCIS), Springer, Volume 1355, 110-115, 2020. 

ς P. Koukaras, C. Berberidis, and C. TjortjisΣ ά! {ŜƳƛ-ǎǳǇŜǊǾƛǎŜŘ [ŜŀǊƴƛƴƎ !ǇǇǊƻŀŎƘ ŦƻǊ /ƻƳǇƭŜȄ LƴŦƻǊƳŀǘƛƻƴ bŜǘǿƻǊƪǎέΣ tǊƻŎΦ оǊŘ LƴǘΩƭ /ƻƴŦΦ LƴǘŜƭƭƛƎŜƴǘ 5ŀǘŀ 
Communication Technologies and Internet of Things (ICICI 2020), Springer Lecture Notes on Data Engineering and Communications Technologies, Vol. 57, pp. 1-13, 
2020 

ς L. Akritidis, M. Alamaniotis, A. Fevgas, P. Bozanis, Confronting Sparseness and High Dimensionality in Short Text Clustering via Feature Vector Projections. ICTAI 2020: 
813-820 

ς N. Kladovasilakis, K. Tsongas, P. Kyratsis, D. Tzetzis, Finite Element Analysis of Hip Implants with Additive Manufactured Lattice Internal Geometry, Modern 
Technologies in Industrial Engineering, Eforie Nord Romania, June 23-27, 2020 
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ς G. Mansour, M. Zoumaki, D. Tzetzis, Starch Sandstones in Building Bio-materials, 7th International Conference on Manufacturing and Materials Engineering, 
Thessaloniki, Greece, 2-3 July, 2020 

ς M. Mansour, K. Tsongas, D. Tzetzis, The Mechanical Performance of 3D Printed Hierarchical Honeycombs Using Carbon Fiber and Carbon Nanotube Reinforced 
Acrylonitrile Butadiene Styrene Filaments, 7th International Conference on Manufacturing and Materials Engineering, Thessaloniki, Greece, 2-3 July, 2020 

ς A. Manavis, P. Minaoglou, D. Tzetzis, N. Efkolidis, P. Kyratsis, Computational Design Technologies for Interior Designers: A Case Study, The 5th International Conference 
on Computing and Solutions in Manufacturing Engineering - Cosme'20, Brasov, Romania, October 7-10, 2020 

ς A. Tzotzis, A. Markopoulos, N. Karkalos, D. Tzetzis, P. Kyratsis, FEM Based Investigation on Thrust Force and Torque During Al7075-T6 drilling, Innovative Manufacturing 
Engineering & Energy International Conference (IManEE), Athens, Greece, December 14 ς 15, 2020 

ς N. Kladovasilakis, T. Kontodina, P. Charalampous, I. Kostavelis, D. Tzetzis, D. Tzovaras, A Case Study on 3D Scanning, Digital Reparation and Rapid Metal Additive 
Manufacturing of a Centrifugal Impeller, Innovative Manufacturing Engineering & Energy International Conference (IManEE), Athens, Greece, December 14 ς 15, 2020 

ς E Tzimtzimis, A. Michailidou, C. Achillas, D. Tzetzis, The Use of 3D printing in Small Scale Hydroponic Systems, The European Federation for Information Technology in 
Agriculture, Food and the Environment (EFITA) 2021, web-conference, Greece 25-26 May 2021 

ς N. Papas, K. Tsongas, D. Karolidis, D. Tzetzis, Comparison of Laser and Structured Light Scanning Techniques for Archeological Applications, ModTech2021 International 
Conference Modern Technologies in Industrial Engineering, Eforie Nord, Romania June 23-26, 2021 

ς I. Xenikakis, K. Tsongas, D. Tzetzis, D. Fatouros, Additive Manufacturing of Hollow Microneedles for Insulin Delivery, ModTech2021 International Conference Modern 
Technologies in Industrial Engineering, Eforie Nord, Romania June 23-26, 2021 

ς I.E. Kavvadias, K. Tsongas, D. Tzetzis, K.E. Bantilas, L. Vasiliadis, A. Elenas, Experimental Identification of the Dynamic Characteristics of 3D Printing Specimens. 8th 
International Conference on Computational Methods in Structural Dynamics and Earthquake Engineering, Athens, Greece, June 27-30, 2021  

ς O. Kourakis, D. Karolidis, E. Dotsika, D. Tzetzis, The Use of Sequential Spectral Filtering in Digital Multispectral Imaging ŦƻǊ LŘŜƴǘƛŦȅƛƴƎ tƛƎƳŜƴǘǎ ˇƴ !ƴŎƛŜƴǘ {ŎǳƭǇǘǳǊŜΣ 
Computer Applications in Archeology CAA2021, Limassol, Cyprus, 14-18 June, 2021 

ς A. Tzotzis, N. Efkolidis, D. Tzetzis, P. Kyratsis, FEM-Based Investigation on Machining Forces and Temperatures Induced During AISI-4140 Hard Turning, Innovative 
Manufacturing Engineering & Energy International Conference (IManEE), Iasi, Romania, October 21 ς 23, 2021 

ς N. Kladovasilakis, T. Kontodina, K. Tsongas, E. M., Pechlivani, D. Tzetzis, D. Tzovaras, The Mechanical Performance of Additive Manufacturing Silica Lattice Structures, 
Progress in Digital and Physical Manufacturing (ProDPM'21), Leiria, PORTUGAL, 27-29 October 2021 

ς aΦ ±ŀǎǎƻǳΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŀǇǇŀǎΣ ά5ŜǾŜƭƻǇƳŜƴǘ ƻŦ bƻǾŜƭ aƻнb-based Catalysts for the Hydrotreatment of Hydrothermal Liquefaction Biocrude from Sewage 
{ƭǳŘƎŜέΣ нфǘƘ 9ǳǊƻǇŜŀƴ .ƛƻƳŀǎǎ /ƻƴŦŜǊŜƴŎŜ ϧ 9ȄƘƛōƛǘƛƻƴΣ ±ƛǊǘǳŀƭ όaŀǊǎŜƛƭƭŜΣ ɱʰ˂˂ʾʰύΣ ɮˉˊʾ˂ʽˇˌ нс-29, 2021. 
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signatures of hatchery-Induced evolution in gilthead seabream (Sparus aurata) populations. Diversity 13:563 (*equal contribution) 

ʃʶˊʽˇʵʽˁʱ ˔˖ˊʾˌ ˁˊʽˍʷˌ 
ς 5ǊŀƪŀƪƛΣ aΦΣ άhǇŜǊŀǘƛƻƴŀƭ ǊŜǎǇƻƴǎŜ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ƴŜŜŘǎ ƻŦ ¦ƴŀŎŎƻƳǇŀƴƛŜŘ wŜŦǳƎŜŜ ŀƴŘ aƛƎǊŀƴǘ aƛƴƻǊǎ ƛƴ DǊŜŜŎŜέΣ bw5/-GR (NATO Rapid Deployment Corps) 

Herald Magazine, January 2022. (special guest paper). 
ɼʶ˒ʱ˂ʰʽʰ ˋʶ ˋˎ˂˂ˇʴʽˁˇˏˌ ˍˈ˃ˇˎˌ 

ς /ƘǊƛǎǘƛŘƻǳΣ !Φ bΦΣ 5ǊŀƪŀƪƛΣ aΦΣ [ƛƴŀǊŘƻǎΣ ±ΦΣ ά! aŀŎƘƛƴŜ [ŜŀǊƴƛƴƎ .ŀǎŜŘ aŜǘƘƻŘ ŦƻǊ !ǳǘƻƳŀǘƛŎ LŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ 5ƛǎŀǎǘŜǊ wŜƭŀǘŜŘ LƴŦƻǊƳŀǘƛƻƴ ¦ǎƛƴƎ ¢ǿƛǘǘŜǊ 5ŀǘŀέΣ 
Lecture Notes in Networks and Systems, Springer, Proceedings of Intelligent and Fuzzy Systems (INFUS), Izmir, Turkey, July 19-21, 2022. 

ς ¢Φ /ƘŀǘȊƛƴƛƪƻƭŀƻǳΣ 9Φ ±ƻƎƛŀǘȊƛΣ !Φ YƻǳǎƛǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ ά{ƳŀǊǘ IŜŀƭǘƘŎŀǊŜ {ǳǇǇƻǊǘ ¦ǎƛƴƎ 5ŀǘŀ aƛƴƛƴƎ ŀƴŘ aŀŎƘƛƴŜ [ŜŀǊƴƛƴƎέΣ Lƴ: Rani, S., Sai, V., Maheswar, R. (eds) IoT 
and WSN based Smart Cities: A Machine Learning Perspective. EAI/Springer Innovations in Communication and Computing. Springer, Cham, pp 27ς48. 2022. 
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ς /Φ bƻǳǎƛΣ tΦ .ŜƭƻƎƛŀƴƴƛΣ tΦ YƻǳƪŀǊŀǎ ŀƴŘ /Φ ¢ƧƻǊǘƧƛǎΣ άaƛƴƛƴƎ 5ŀǘŀ ǘƻ 5Ŝŀƭ ǿƛǘƘ 9ǇƛŘŜƳƛŎǎΥ /ŀǎŜ {ǘǳŘƛŜǎ ǘƻ 5ŜƳƻƴǎǘǊŀǘŜ wŜŀƭ ²ƻǊƭŘ !L !ǇǇƭƛŎŀǘƛƻƴǎέΣ IŀƴŘōƻƻƪ ƻŦ 
Artificial Intelligence in Healthcare, Intelligent Systems Reference Library, vol 211, pp. 287-312, Springer, 2022. 

ɳˊʴʰˋʾʶˌ ˋʶ ˉˊʰˁˍʽˁʱ ˋˎ˄ʶʵˊʾ˖˄ ˃ʶ ˁˊʽˍʷˌ 

ς ʅΦɮΦ ɼʰˊʰˁˇˏ˂ʽʰΣ ɳΦ ɶˊʰˁ˂ʷˇˎˌΣ ɮΦɮΦ ɽʱˉˉʰˌΣ ζʇʵˊˇʴˇ˄ˇ-ʽˋˇ˃ʶˊʶʾ˖ˋʹ ʰˉˇʻʶʽ˖˃ʷ˄ˇˎ ˄ˍʾʸʶ˂ ˃ʶ ˁʰˍʰ˂ˏˍʹ Pt ˎˉˇˋˍʹˊʽʴ˃ʷ˄ˇ ˋʶ ˉˎˊʽˍʽˁˇʰˊʴʽ˂ˇ˒˖ˋ˒ˇˊʽˁˈ ˎ˂ʽˁˈηΣ 

моˇ ʃʰ˄ʶ˂˂ʺ˄ʽˇ ʅˎ˄ʷʵˊʽˇ ʋʹ˃ʽˁʺˌ ɾʹ˔ʰ˄ʽˁʺˌΣ ʃʱˍˊʰ όɳ˂˂ʱʵʰύΣ ɹˇˏ˄ʽˇˌ н-4, 2022 
ς ɸΦ ʃʰˉʰ˂ʱˌΣ ɮΦɿΦ ɮ˄ˍʸʱˊʰˌΣ ɳΦ ɶˊʰˁ˂ʷˇˎˌΣ ʋΦ ɼˇˎˊʺˌΣ ɮΦɮΦ ɽʶ˃ˇ˄ʾʵˇˎΣ ζʆʶ˔˄ˇ-ˇʽˁˇ˄ˇ˃ʽˁʺ ˁʰʽ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˃ˇ˄ʱʵ˖˄ ʵʷˋ˃ʶˎˋʹˌ COн ˋˍʹ˄ 
ˍˋʽ˃ʶ˄ˍˇʲʽˇ˃ʹ˔ʰ˄ʾʰηΣ моˇ ʃʰ˄ʶ˂˂ʺ˄ʽˇ ʅˎ˄ʷʵˊʽˇ ʋʹ˃ʽˁʺˌ ɾʹ˔ʰ˄ʽˁʺˌΣ ʃʱˍˊʰ όɳ˂˂ʱʵʰύΣ ɹˇˏ˄ʽˇˌ н-4, 2022 

ς ʅΦ ɼˇ˂ˍˋʰˁʾʵʹˌΣ ɰΦ ɼˇʾʵʹΣ ɳΦ ʆʸʽ˃ˍʸʾ˃ʹˌΣ ɲΦ ʆʸʷˍʸʹˌΣ ɮΦɮΦ ɽʱˉˉʰˌΣ EΦ ɶˊʰˁ˂ʷˇˎˌΣ ζʆˊʽˋʵʽʱˋˍʰˋʹ ʶˁˍˏˉ˖ˋʹ ˃ˇˊ˒ˇˉˇʽʹ˃ʷ˄˖˄ ˁʰˍʰ˂ˎˍ˗˄ ʲʰˋʽˋ˃ʷ˄˖˄ ˋʶ ʸʶˈ˂ʽʻˇ ZSM-
рηΣ моˇ ʃʰ˄ʶ˂˂ʺ˄ʽˇ ʅˎ˄ʷʵˊʽˇ ʋʹ˃ʽˁʺˌ ɾʹ˔ʰ˄ʽˁʺˌΣ ʃʱˍˊʰ όɳ˂˂ʱʵʰύΣ ɹˇˏ˄ʽˇˌ н-4, 2022 

ς ɰΦ ɼˇʽʵʹΣ ɮΦɮΦ ɽʱˉˉʰˌΣ ɳΦ ɶˊʰˁ˂ʷˇˎˌΣ ζʃʶʽˊʰ˃ʰˍʽˁʺ ˃ʶ˂ʷˍʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˊˇ˒ʹˍʽˁ˗˄ ˄ʶˊˇˏ ˋˍʹ ˊˇ˒ʹˍʽˁʱ ʶ˄ʽˋ˔ˎ˃ʷ˄ʹ ˎʵˊˇʴˈ˄˖ˋʹ COн ˋʶ ʶ˃ˉˇˊʽˁˈ 
ˁʰˍʰ˂ˏˍʹ Cu/ZnʁκAl2OоηΣ моˇ ʃʰ˄ʶ˂˂ʺ˄ʽˇ ʅˎ˄ʷʵˊʽˇ ʋʹ˃ʽˁʺˌ ɾʹ˔ʰ˄ʽˁʺˌΣ ʃʱˍˊʰ όɳ˂˂ʱʵʰύΣ ɹˇˏ˄ʽˇˌ н-4, 2022 

ς E Tzimtzimis, A. Michailidou, C. Achillas, D. Tzetzis, The Use of 3D printing in Small Scale Hydroponic Systems, The European Federation for Information Technology in 
Agriculture, Food and the Environment (EFITA) 2021, web-conference, Greece 25-26 May 2021 

ς N. Papas, K. Tsongas, D. Karolidis, D. Tzetzis, Comparison of Laser and Structured Light Scanning Techniques for Archeological Applications, ModTech2021 International 
Conference Modern Technologies in Industrial Engineering, Eforie Nord, Romania June 23-26, 2021 

ς I. Xenikakis, K. Tsongas, D. Tzetzis, D. Fatouros, Additive Manufacturing of Hollow Microneedles for Insulin Delivery, ModTech2021 International Conference Modern 
Technologies in Industrial Engineering, Eforie Nord, Romania June 23-26, 2021 

ς I.E. Kavvadias, K. Tsongas, D. Tzetzis, K.E. Bantilas, L. Vasiliadis, A. Elenas, Experimental Identification of the Dynamic Characteristics of 3D Printing Specimens. 8th 
International Conference on Computational Methods in Structural Dynamics and Earthquake Engineering, Athens, Greece, June 27-30, 2021  

ς O. Kourakis, D. Karolidis, E. Dotsika, D. Tzetzis, The Use of Sequential Spectral Filtering in Digital Multispectral Imaging for Identifying Pigments ̌n Ancient Sculpture, 
Computer Applications in Archeology CAA2021, Limassol, Cyprus, 14-18 June, 2021 

ς A. Tzotzis, N. Efkolidis, D. Tzetzis, P. Kyratsis, FEM-Based Investigation on Machining Forces and Temperatures Induced During AISI-4140 Hard Turning, Innovative 
Manufacturing Engineering & Energy International Conference (IManEE), Iasi, Romania, October 21 ς 23, 2021 

ς N. Kladovasilakis, T. Kontodina, K. Tsongas, E. M., Pechlivani, D. Tzetzis, D. Tzovaras, The Mechanical Performance of Additive Manufacturing Silica Lattice Structures, 
Progress in Digital and Physical Manufacturing (ProDPM'21), Leiria, PORTUGAL, 27-29 October 2021 

ς ɳΦ ʀʰ˄ʻˇˉˇˏ˂ˇˎΣ ɵΦ ʆʶˊʸˇˉˇˏ˂ˇˎΣΣ ɮΦ ɵʰ˃ˉˇˏ˂ʹΣ ɽΦ ʃʰˉʰʵˈˉˇˎ˂ˇˌΣ ɲΦ ʆʸʷˍʸʹˌΣ ɲΦ ɾˉʽˁʽʱˊʹˌΣ ɱΦ ʃʰˉʰʴʶ˖ˊʴʾˇˎΣ ʃˇ˂ˎόɰʰ˄ʽ˂ʽˁˈˌ ʃˊˇˉˎ˂ʶ˄ʶˋˍʷˊʰˌύ Υɴ˄ʰ ɼʰʽ˄ˇˍˈ˃ˇ 
ɶ˃ʽˁˊˎˋˍʰ˂˂ʽˁˈ ʃˇ˂ˎ˃ʶˊʷˌ ʃˊˇʶˊ˔ˈ˃ʶ˄ˇ ʰˉˈ ɽʽʴ˄ʾ˄ʹΣ мˇ ɲʽʰʵʽˁˍˎʰˁˈ ʅˎ˄ʷʵˊʽˇ ɿʷ˖˄ ɳˉʽˋˍʹ˃ˈ˄˖˄Σ ʁˊˎˁˍˇʾ ʃˈˊˇ-̔ʃʶˊʽʲʱ˂˂ˇ˄- ʋʹ˃ʽˁʺ ɾʹ˔ʰ˄ʽˁʺΣ ɼˇʸʱ˄ʹΣ ɲˎˍʽˁʺ 
ɾʰˁʶʵˇ˄ʾʰΣ нс-ну ʊʶʲˊˇˎʰˊʾˇˎΣ нлнм 

ς ʊʰˍˇˏˊˇˌ ɲ, ɾˇ˄ˇˏ ʃ, ʀʶ˄ʽˁʱˁʹˌ ɹ, ʆʸʷˍʸʹˌ ɲ, ʆˋˇʴʴʱˌ ɼ. Fabrication of 3D printed microneedles for the transdermal delivery of actives for special populations. 
ɳˉʽˍˊˇˉʺ ɳˊʶˎ˄˗˄ ɮʃɸΣ нлнмΣ ɸʶˋˋʰ˂ˇ˄ʾˁʹΣ ɳ˂˂ʱʵʰΦ 

ς M.E. Grigora, Z. Terzopoulou, K. Tsongas, P. Klonos, N. Kalafatakis, D. Bikiaris, A. Kyritsis, D. Tzetzis, Mechanical & Thermal Analysis of 3D Printed Poly(lactic acid) 
wŜƛƴŦƻǊŎŜŘ ǿƛǘƘ wŜŀŎǘƛǾŜ 9ȄǘŜƴŘŜǊΣ фˇ ʅˎ˄ʷʵˊʽˇ ɸʶˊ˃ʽˁʺˌ ɮ˄ʱ˂ˎˋʹˌ ˁʰʽ ɸʶˊ˃ʽʵˇ˃ʶˍˊʾʰˌ ɸɳʄɾɮнлнмΣ ɸʶˋˋʰ˂ˇ˄ʾˁʹ но - нп ʁˁˍ˗ʲˊʽˇˎ нлнм 
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ς Koulas, E., Shah, S. I. H., & Peristeras, V. (2022, July). Webometric Network Analysis of Cybersecurity Cooperation. In Intelligent Computing: Proceedings of the 2022 
Computing Conference, Volume 1 (pp. 103-122). Cham: Springer International Publishing. 

ς tΦ YƻǳƪŀǊŀǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ tΦ DƪŀƛŘŀǘȊƛǎΣ bΦ .ŜȊŀǎΣ 5Φ LƻŀƴƴƛŘƛǎΣ ŀƴŘ 5Φ ¢ȊƻǾŀǊŀǎΣ ά!ƴ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ŀǇǇǊƻŀŎƘ ƻƴ ŜŦŦƛŎƛŜƴǘ virtual microgrid to virtual microgrid energy 
ōŀƭŀƴŎƛƴƎ ƛƴŎƻǊǇƻǊŀǘƛƴƎ Řŀǘŀ ǇǊŜǇǊƻŎŜǎǎƛƴƎ ǘŜŎƘƴƛǉǳŜǎέΣ /ƻƳǇǳǘƛƴƎΣ {ǇǊƛƴƎŜǊΣ ±ƻƭΦ мл4, No. 1, pp. 209-250, January 2022. 

ς tΦ YƻǳƪŀǊŀǎΣ /Φ bƻǳǎƛ ŀƴŘ /Φ ¢ƧƻǊǘƧƛǎΣ ά{ǘƻŎƪ aŀǊƪŜǘ tǊŜŘƛŎǘƛƻƴ ¦ǎƛƴƎ aƛŎǊƻōƭƻƎƎƛƴƎ {ŜƴǘƛƳŜƴǘ !ƴŀƭȅǎƛǎ ŀƴŘ aŀŎƘƛƴŜ [ŜŀǊƴƛƴƎέΣ Telecom, MDPI, 3(2), 358-378, 2022.  
ς tΦ YƻǳƪŀǊŀǎΣ bΦ .ŜȊŀǎΣ tΦ DƪŀƛŘŀǘȊƛǎΣ 5Φ LƻŀƴƴƛŘƛǎΣ 5Φ ¢ȊƻǾŀǊŀǎΣ ŀƴŘ /Φ ¢ƧƻǊǘƧƛǎΣ άLƴǘǊƻŘǳŎƛƴƎ ŀ bƻǾŜƭ !ǇǇǊƻŀŎƘ ƛƴ hƴŜ-ǎǘŜǇ !ƘŜŀŘ 9ƴŜǊƎȅ [ƻŀŘ CƻǊŜŎŀǎǘƛƴƎέΣ 

Sustainable Computing: Informatics and Systems, Elsevier, Vol. 32, 100616, December 2021. 
ς A. Mystakidis, E. Ntozi, K. Afentoulis, P. Koukaras, G. Giannopoulos, N. Bezas, P. Gkaidatzis, D. Ioannidis, C. Tjortjis and 5Φ ¢ȊƻǾŀǊŀǎΣ άhƴŜ {ǘŜǇ !ƘŜŀŘ 9ƴŜǊƎȅ [ƻŀŘ 

Forecasting: Multi-ƳƻŘŜƭ ŀǇǇǊƻŀŎƘ ǳǘƛƭƛȊƛƴƎ aŀŎƘƛƴŜ ŀƴŘ 5ŜŜǇ [ŜŀǊƴƛƴƎέΣ tǊƻŎΦ ртǘƘ LƴǘΩƭ ¦niversities Power Engineering Conference (UPEC 2022). 
ς !Φ !ƘƳŜŘΣ /Φ ¢ƧƻǊǘƧƛǎΣ άaŀŎƘƛƴŜ [ŜŀǊƴƛƴƎ ōŀǎŜŘ Lƻ¢-BotNet Attack Detection Using Real-ǘƛƳŜ IŜǘŜǊƻƎŜƴŜƻǳǎ 5ŀǘŀέΣ tǊƻŎΦ нƴŘ LƴǘΩƭ /ƻƴŦΦ ƻƴ 9ƭŜŎǘǊƛŎŀƭΣ /ƻƳǇǳǘŜǊ ŀƴŘ 

Energy Technologies (ICECET 22). 
ς ɳΦ YŀǇƻǘŜƭƛΣ tΦ YƻǳƪŀǊŀǎΣ /Φ ¢ƧƻǊǘƧƛǎΣ {ƻŎƛŀƭ aŜŘƛŀ {ŜƴǘƛƳŜƴǘ !ƴŀƭȅǎƛǎ wŜƭŀǘŜŘ ǘƻ /h±L5-мф ±ŀŎŎƛƴŜǎΥ /ŀǎŜ ǎǘǳŘƛŜǎ ƛƴ 9ƴƎƭƛǎƘ ŀƴŘ DǊŜŜƪ ƭŀƴƎǳŀƎŜΣ tǊƻŎΦ муǘƘ LƴǘΩƭ /ƻƴŦΦ 

Artificial Intelligence Applications and Innovations (AIAI 22). 
ς M. Karagkiozidou, P. Koukaras, C. Tjortjis, Sentiment Analysis on COVID-мф ¢ǿƛǘǘŜǊ 5ŀǘŀΥ ! {ŜƴǘƛƳŜƴǘ ¢ƛƳŜƭƛƴŜΣ tǊƻŎΦ муǘƘ LƴǘΩƭ /ƻƴŦΦ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ 

Applications and Innovations (AIAI 22). 
ς P. Koukaras, A. Dimara, S. Herrera, N. Zangrando, S. Krinidis, D. Ioannidis, P. Fraternali, C. Tjortjis, C.-N. Anagnostopoulos, D. Tzovaras, Proactive buildings: A 
ǇǊŜǎŎǊƛǇǘƛǾŜ ƳŀƛƴǘŜƴŀƴŎŜ ŀǇǇǊƻŀŎƘΣ ɮɹ.aD нлннΣ tǊƻŎΦ муǘƘ LƴǘΩƭ /ƻƴŦΦ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎe Applications and Innovations (AIAI 22). 

ς N. Zangrando, S. Herrera, P. Koukaras, A. Dimara, P. Fraternali, S. Krinidis, D. Ioannidis, C. Tjortjis, C.-N. Anagnostopoulos, D. Tzovaras, Anomaly detection in small-
ǎŎŀƭŜ ƛƴŘǳǎǘǊƛŀƭ ŀƴŘ ƘƻǳǎŜƘƻƭŘ ŀǇǇƭƛŀƴŎŜǎΣ ɮɹ.aD нлннΣ tǊƻŎΦ муǘƘ LƴǘΩƭ /ƻƴŦΦ !ǊǘƛŦƛŎƛŀƭ Intelligence Applications and Innovations (AIAI 22). 

ς tΦ YƻǳƪŀǊŀǎΣ ±Φ ¢ǎƛŎƘƭƛΣ ŀƴŘ /Φ ¢ƧƻǊǘƧƛǎΣ άtǊŜŘƛŎǘƛƴƎ {ǘƻŎƪ aŀǊƪŜǘ aƻǾŜƳŜƴǘǎ ǿƛǘƘ {ƻŎƛŀƭ aŜŘƛŀ ŀƴŘ aŀŎƘƛƴŜ [ŜŀǊƴƛƴƎέΣ tǊƻŎΦ мтǘƘ LƴǘΩƭ /ƻƴŦΦ ƻƴ ²Ŝō LƴŦƻǊƳŀǘƛƻƴ 
Systems and Technologies (WEBIST 21), 2021. 

ς /Φ bƻǳǎƛ ŀƴŘ /Φ ¢ƧƻǊǘƧƛǎΣ ά! aŜǘƘƻŘƻƭƻƎȅ ŦƻǊ {ǘƻŎƪ aƻǾŜƳŜƴǘ tǊŜŘƛŎǘƛƻƴ ¦ǎƛƴƎ {ŜƴǘƛƳŜƴǘ !ƴŀƭȅǎƛǎ ƻƴ ¢ǿƛǘǘŜǊ ŀƴŘ {ǘƻŎƪ¢ǿƛǘǎ 5ŀǘŀέΣ tǊƻŎΦ сǘƘ {ƻǳǘƘ-East Europe 
Design Automation, Computer Engineering, Computer Networks and Social Media Conference (SEEDA-CECNSM 2021), 2021. 

ς Leonidas Akritidis, Miltiadis Alamaniotis, Athanasios Fevgas, Panayiotis Bozanis: A Scalable Short-Text Clustering Algorithm Using Apache Spark. ICTAI 2021: 927-934 
ς Leonidas Akritidis, Panayiotis Bozanis: How Dimensionality Reduction Affects Sentiment Analysis NLP Tasks: An Experimental Study. AIAI (2) 2022: 301-312 
ς Leonidas Akritidis, Panayiotis Bozanis: Lifting the Curse: Exploring Dimensionality Reduction on Text Clustering Applications. IISA 2022: 1-8 
ς 5ǊŀƪŀƪƛΣ aΦΣ [ƛƴŀǊŘƻǎΣ ±ΦΣ ¢ȊƛƻƴŀǎΣ tΦΣ άwŜŎŜƴǘ ǘǊŜƴŘǎ ƛƴ ǳǎƛƴƎ ƳŀŎƘƛƴŜ ƭŜŀǊƴƛƴƎ ŀƴŘ ¢ǿƛǘǘŜǊ Řŀǘŀ ŦƻǊ ŘƛǎŀǎǘŜǊ ƳŀƴŀƎŜƳŜƴǘέΣ о4th European Modeling & Simulation 

Symposium (EMSS), Rome, Italy, 19-21 September, 2022. 
ς YǀƴƛƎΣ YΦΣ 5ǊŀƪŀƪƛΣ aΦΣ ά5ŜǊƛǾŀǘƛƻƴ ƻŦ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ !Ŏǘƛƻƴ ŦƻǊ {ǳǎǘŀƛƴŀōƭŜ 5ŜǾŜƭƻǇƳŜƴǘ ƛƴ ǘƘŜ [ƛƎƘǘ ƻŦ /h±L5-мф tŀƴŘŜƳƛŎέΣ фǘƘ LƴǘŜǊƴŀǘƛƻƴŀƭ ²ƻǊƪǎƘƻǇ ƻƴ 

Simulation for Energy, Sustainable Development & Environment (SESDE), September 15-17, 2021, online streaming. 
ς {ŀƭǘǎƛŘƻǳΣ 9ΦΣ 5ǊŀƪŀƪƛΣ aΦΣ άtǊŜŘƛŎǘƛƴƎ ¢ƻǳǊƛǎƳ 5ŜƳŀƴŘ ¦ǎƛƴƎ ¢ƛƳŜǎŜǊƛŜǎέΣ ооǊŘ 9ǳǊƻǇŜŀƴ aƻŘŜƭƛƴƎ ϧ {ƛƳǳƭŀǘƛƻƴ {ȅƳǇƻǎƛǳƳ ό9a{{), September 15-17, 2021, online 

streaming. 
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ς Makarova, I., Mukhametdinov, E., DŀōǎŀƭƛƪƘƻǾŀΣ [ΦΣ {ƘŜǇŜƭŜǾΣ±ΦΣ DŀƭƛŜǾΣ {ΦΣ .ǳȅǾƻƭΣ tΦΣ 5Ǌŀƪŀƪƛ Σ aΦΣ ά9ƴǎǳǊƛƴƎ wŜƭƛŀōƛƭƛǘȅ ƻŦ ¢ƘŜ DŜŀǊōƻȄ 5ǳǊƛƴƎ hǇŜǊŀǘƛƻƴ {ǘŀƎŜέΣ 
Proceedings of the 7th International Conference on Vehicle Technology and Intelligent Transport Systems, VEHITS, 2021, online streaming. 

ς ɿʽˁˇ˂ʱˇˎ ɸΦΣ ʅʽˋ˃ʰ˄ˈʴ˂ˇˎ ʅΦΣ ɾˇˎ˂ʽˋˍʱ˄ˇˌ ɮΦΣ ɱˁʰʴˁʰʲˇˏʸʹˌ ɼΦΣ ɼʰˊʰˀˋˁˇˎ ɿΦΣ ɮ˄ˍ˖˄ˇˉˇˏ˂ˇˎ ɳΦΣ ʆˊʽʰ˄ˍʰ˒ˎ˂˂ʾʵʹˌ ɮΦ ʃʰˉʰˁ˗ˋˍʰˌ ʅΦ όнлннύΦ ɾʶ˂ʷˍʹ ˍʹˌ ʴʶ˄ʶˍʽˁʺˌ 
ˉˇʽˁʽ˂ˈˍʹˍʰˌ ˋˍʰ ʴˇ˄ʾʵʽʰ vgllо ˁʰʽ s xс ˋʶ ˒ˎˋʽˁˇˏˌ ˁʰʽ ʶˁˍˊʶ˒ˈ˃ʶ˄ˇˎˌ ˉ˂ʹʻˎˋ˃ˇˏˌ ˋˍʹ˄ ˍˋʽˉˇˏˊʰ όSparus aurataύ ˁʰʽ ˋˍˇ ɳˎˊ˖ˉʰʿˁˈ ˂ʰʲˊʱˁʽ όD centrarchus 
labrax). моˇ ʅˎ˄ʷʵˊʽˇ ʃʰ˄ʶ˂˂ʺ˄ʽʰˌ ɴ˄˖ˋʹˌ ɰʽˇʶˉʽˋˍʹ˃ˈ˄˖˄ όɸʶˋˋʰ˂ˇ˄ʾˁʹΣ ɳ˂˂ʱʵʰύΦ 

ς ɾɹʅɮɶɽɹɲɶʅ ɾΣ GEWEHR SΣ ɼʍʆʅɹʁʇ ɿΣ ɮʇɱʁʇʅʆɹɿʁʅ ɮΣ ɾʁʇʄɳɽɮʆʁʅ ʅΣ ʃɮʃɮɼʍʅʆɮʅ ʅΣ ɲʄʁʅʁʃʁʇɽʁʇ ɳΦ όнлннύΦ ʃˊˇˁʰˍʰˊˁˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˈ ˍʹ 
ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ˉʰˊˇˎˋʾʰˌ Wolbachia ̀ ʶ ˉ˂ʹʻˎˋ˃ˇˏˌ ˍˇˎ ˁˇˎ˄ˇˎˉʽˇˏ ˍʾʴˊʹˌΣ Aedes albopictus (Diptera:Culicidaeύ ˋˍˇ˄ ʶ˂˂ʰʵʽˁ ̝̍ ˗ˊˇΦ моˇ ʅˎ˄ʷʵˊʽˇ ʃʰ˄ʶ˂˂ʺ˄ʽʰˌ 
ɴ˄˖ˋʹˌ ɰʽˇʶˉʽˋˍʹ˃ˈ˄˖˄ όɸʶˋˋʰ˂ˇ˄ʾˁʹΣ ɳ˂˂ʱʵʰύΦ 

ɳˊʴʰˋʾʶˌ ˋʶ ˉˊʰˁˍʽˁʱ ˋˎ˄ʶʵˊʾ˖˄ ˃ʶ ˁˊʽˍʷˌ ˉˇˎ ʵʶ˄ ʶˁʵʾʵˇˎ˄ ˉˊʰˁˍʽˁʱ 
ς ±Φ YƻƛŘƛΣ !Φ IŀǳǎŜǊΣ {Φ IŀŀƎΣ !Φ!Φ [ŀǇǇŀǎΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ ά±ŀƭƻǊƛȊŀǘƛƻƴ ƻŦ ǎǘŜŜƭ-work off-gases for methanol production: Influence of typical gas impurities on the 

performance of Cu-ōŀǎŜŘ ƳŜǘƘŀƴƻƭ ǎȅƴǘƘŜǎƛǎ ŎŀǘŀƭȅǎǘέΣ рǘƘ 9ǳ/ƘŜƳ{ /ƻƴŦŜǊŜƴŎŜ ƻƴ DǊŜŜƴ ŀƴŘ {ǳstainable Chemistry (5th EuGSC), Virtual conference, September 26 
ς 29, 2021. 

ς G. Iakovou, D. Ipsakis, E. Heracleous, K.S. TriantafyllidisΣ ά¢ŜŎƘƴƻ-economic analysis and life cycle assessment of kraft lignin fast (catalytic) pyrolysis for the production 
of high value-ŀŘŘŜŘ ŎƘŜƳƛŎŀƭǎ όI±!/ǎύέΣ рǘƘ 9ǳ/ƘŜƳ{ /ƻƴŦŜǊŜƴŎŜ ƻƴ DǊŜŜƴ ŀƴŘ {ǳǎǘŀƛƴŀōƭŜ /ƘŜƳƛǎǘǊȅ όрǘƘ 9ǳD{/ύΣ ±ƛǊǘǳŀƭ ŎƻƴŦŜǊŜƴŎŜΣ {ŜǇǘŜƳōŜr 26 ς 29, 2021. 

ς {Φ5Φ {ǘŜŦŀƴƛŘƛǎΣ 9Φ tŀŎƘŀǘƻǳǊƛŘƻǳΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŀǇǇŀǎΣ άtȅǊƻƭȅǎƛǎ ƻŦ ŜƴŘ-of-ƭƛŦŜ ǘȅǊŜǎ ŎƻǳǇƭŜŘ ǿƛǘƘ ŎŀǘŀƭȅǘƛŎ ǾŀǇƻǊ ǳǇƎǊŀŘƛƴƎέΣ ¢ŎōƛƻƳŀǎǎнлнн - the international 
ŎƻƴŦŜǊŜƴŎŜ ƻƴ ǘƘŜǊƳƻŎƘŜƳƛŎŀƭ ό¢/ύ ōƛƻƳŀǎǎ ŎƻƴǾŜǊǎƛƻƴ ǎŎƛŜƴŎŜΣ 5ŜƴǾŜǊ όɶʃɮύΣ !ǇǊƛƭ мф - 21, 2022. 

ς {Φ5Φ {ǘŜŦŀƴƛŘƛǎΣ 9Φ tŀŎƘŀǘƻǳǊƛŘƻǳΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŀǇǇŀǎΣ ά/ŀǘŀƭȅǘƛŎ ǇȅǊƻƭȅǎƛǎ ƻŦ ŜƴŘ-of-ƭƛŦŜ ǘȅǊŜǎΥ 9ŦŦŜŎǘ ƻŦ Ŏŀǘŀƭȅǎǘ ǘȅǇŜ ƻƴ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ƘƛƎƘƭȅ ŀǊƻƳŀǘƛŎ ƻƛƭǎέΣ 
23rd International Conference on Analytical and Applied Pyrolysis (PYRO 2022), Ghent (Belgium), May 15 ς 20, 2022. 

ς {Φ5Φ {ǘŜŦŀƴƛŘƛǎΣ 9Φ tŀŎƘŀǘƻǳǊƛŘƻǳΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŀǇǇŀǎΣ άtȅǊƻƭȅǎƛǎ ƻŦ ŜƴŘ-of-ƭƛŦŜ ǘȅǊŜǎ ŎƻǳǇƭŜŘ ǿƛǘƘ ŎŀǘŀƭȅǘƛŎ ǾŀǇƻǳǊ ǳǇƎǊŀŘƛƴƎέΣ фǘƘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 
Engineering for Waste and Biomass Valorisation (WasteEng2022), Copenhagen (Denmark), June 27-30, 2022. 

ς 9Φ IŜǊŀŎƭŜƻǳǎΣ 9Φ tŀŎƘŀǘƻǳǊƛŘƻǳΣ {Φ5Φ {ǘŜŦŀƴƛŘƛǎΣ !Φ!Φ [ŀǇǇŀǎΣ ά¦ǇƎǊŀŘƛƴƎ ǘƘŜ IŜŀǾȅ tȅǊƻƭȅǘƛŎ hƛƭ ŦǊƻƳ 9ƴŘ-of-Life Tyres to High-Quality Carbon Black Feedstock via 
IȅŘǊƻŘŜǎǳƭǇƘǳǊƛȊŀǘƛƻƴ ŀƴŘ !ǊƻƳŀǘƛȊŀǘƛƻƴέΣ уǘƘ 9ǳ/ƘŜa{ /ƘŜƳƛǎǘǊȅ /ƻƴƎǊŜǎǎΣ [ƛǎōƻƴ όtƻǊǘǳƎŀƭύΣ August 28 ς September 1, 2022. 

ς ±Φ YƻƛŘƛΣ !Φ!Φ [ŀǇǇŀǎΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ άLƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ ½ŜƻƭƛǘŜ-based Water Sorbents for the Sorption-9ƴƘŀƴŎŜŘ /hн IȅŘǊƻƎŜƴŀǘƛƻƴ ǘƻ aŜǘƘŀƴƻƭέΣ уǘƘ 9ǳ/ƘŜa{ 
Chemistry Congress, Lisbon (Portugal), August 28 ς September 1, 2022. 

ς ±Φ YƻƛŘƛΣ {Φ YƻƭǘǎŀƪƛŘƛǎΣ 9Φ ¢ȊƛƳǘȊƛƳƛǎΣ 5Φ ¢ȊŜǘȊƛǎΣ !Φ!Φ [ŀǇǇŀǎΣ 9Φ IŜǊŀŎƭŜƻǳǎΣ ά5ŜǎƛƎƴƛƴƎ ȊŜƻƭƛǘŜ ½{a-5 based catalysts by 3D-Printing for Methanol Dehydration to 
Dimethyl Ether, 8th EuCheMS Chemistry Congress, Lisbon (Portugal), August 28 ς September 1, 2022. 

ς aŜōŜƭƭƛΣ ±ΦΣ 5ǊŀƪŀƪƛΣ aΦΣ άLƴǾŜǎǘƛƎŀǘƛƴƎ CƻǊŜŎŀǎǘǎ ƻŦ aƛȄŜŘ aƛƎǊŀǘƛƻƴ Cƭƻǿǎ ƛƴ 9ǳǊƻǇŜ ōȅ ¦ǎƛƴƎ ¢ƛƳŜ {ŜǊƛŜǎ aƻŘŜƭǎέΣ рǘƘ LƴǘŜǊnational Conference on Dynamics of 
Disasters (DOD), 2021, online streaming. 

ɯ˂˂ʶˌ ʁ ˊʴʰˋʾʶˌ 
ς {Φ5Φ {ǘŜŦŀƴƛŘƛǎΣ 9Φ tŀŎƘŀǘƻǳǊƛŘƻǳΣ 9Φ ɶŜǊŀŎƭŜƻǳǎΣ !Φ!Φ [ŀǇǇŀǎΣ άwŜŎȅŎƭƛƴƎ ƻŦ ŜƴŘ-of-ƭƛŦŜ ǘȅǊŜǎ Ǿƛŀ ǇȅǊƻƭȅǎƛǎ ŀƴŘ ŎŀǘŀƭȅǘƛŎ ǾŀǇƻǳǊ ǳǇƎǊŀŘƛƴƎέΣ LƴǘŜǊƴŀǘƛƻƴŀƭ {ȅƳǇƻǎƛǳƳ 

Sustainable Solutions at Times of Transition (SuST), Nisyros (Greece), July 14-17, 2022  
 
*  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 
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ɰΦ ʅˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ɾʰʻʹ˃ʱˍ˖˄ нл21-2022 
 
ʁʽ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʶˌ ʰˉˇˍʶ˂ˇˏ˄ ˋˏ˄ˇ˕ʹ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˉˇˎ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ ˇʽ ˒ˇʽˍʹˍʷˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ˁʰˍʱ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нлн1-2022 ό˔ʶʽ˃ʶˊʽ˄ˈ ˁʰʽ ʶʰˊʽ˄ˈ 
ʶ˅ʱ˃ʹ˄ˇ ˋˉˇˎʵ˗˄ύΣ ʲʰʻ˃ˇ˂ˇʴ˗˄ˍʰˌ ˋˍʹ˄ ˁ˂ʾ˃ʰˁʰ м-рΦ ɶ ˋˎ˃˃ʶˍˇ˔ʺ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋʶ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ м ʰ˅ʽˇ˂ˈʴʹˋʹ ʰ˄ʺ˂ʻʶ ˋˍˇ унΣо҈ ˋˍˇ ˔ʶʽ˃ʶˊʽ˄ˈ ʶ˅ʱ˃ʹ˄ˇ ˁʰʽ фоΦм҈ ˋˍˇ 
ʶʰˊʽ˄ˈ ʶ˅ʱ˃ʹ˄ˇΦ ʁ ˃ʷˋˇˌ ˈˊˇˌ όɾΦʁΦύ ʲʰʻ˃ˇ˂ˇʴʾʰˌ ˈ˂˖˄ ˍ˖˄ ʶˊ˖ˍʺˋʶ˖˄ ʺˍʰ˄ пΣ09 ɹ ʽʰ ˍˇ ˔ʶʽ˃ʶˊʽ˄ˈ ʶ˅ʱ˃ʹ˄ˇ ˁʰʽ пΣ37 ɹ ʽʰ ˍˇ ʶʰˊʽ˄ˈ ʶ˅ʱ˃ʹ˄ˇΦ   
 

ɮ˅ʽˇ˂ˈʴʹˋʹ ʋʶʽ˃ʶˊʽ˄ˇˏ ɳ˅ʰ˃ʺ˄ˇˎ нл21-22   

Course ɾΦʁΦ 

q1 The objectives of the course are clear. 4.28 

q2 The material of the course covered meets the objectives of the course. 4.24 

q3 The material of the course is well organized. 4.12 

q4 The educational material (main book, slides, notes, etc.) helps to understand the course. 4.05 

q5 The course uses knowledge from other courses. 3.66 

q6 The connection between the knowledge obtained in this course and other courses is described. 3.86 

q7 The level of difficulty of the course is proportional to its semester. 3.90 

q8 The number of ECTS credits of the course is proportional to the workload. 4.02 

Tutoring sessions    

q1 The tutoring sessions help to understand the course. 4.14 

q2 Tutoring sessions enhance my performance. 4.07 

Exercise    

q1 The exercises help in the understanding of the course. 4.43 

q2 The exercises meet the objectives of the course. 4.37 

q3 The exerices offer applied knowledge. 4.34 

Projects    

q1 The project assignment was done in time. 4.39 

q2 The project evaluation criteria were defined before assigment. 4.18 
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q3 The instructor provided guidance for the project. 4.28 

q4 The project helped in the better understanding of the course. 4.35 

Educational infrastructure   

q1 The infrastructure of the classrooms is adequate in relation to the number of students present. 4.05 

q2 The electronic support of the course (e-class, e-leraning, etc.) is sufficient. 4.24 

q3 The Information and Communication Technologies used are appropriate. 4.17 

The instructor   

q1 He/She manages to arouse interest in the course subject 4.14 

q2 Analyzes and presents concepts in a simple way using examples 4.27 

q3 He/she is well prepared 4.41 

q4 Encourages students to ask questions 4.53 

q5 He/She  is consistent in his/her obligations 4.42 

q6 He/She is easily accessible by students 4.43 

q7 He/She transfers knowledge successfully 4.16 

 

ɮ˅ʽˇ˂ˈʴʹˋʹ ɳʰˊʽ˄ˇˏ ɳ˅ʰ˃ʺ˄ˇˎ нлн1-22   

Course ɾΦʁΦ 

q1 The objectives of the course are clear. 4.28 

q2 The material of the course covered meets the objectives of the course. 4.16 

q3 The material of the course is well organized. 4.18 

q4 The educational material (main book, slides, notes, etc.) helps to understand the course. 4.15 

q5 The course uses knowledge from other courses. 3.76 

q6 The connection between the knowledge obtained in this course and other courses is described. 3.90 

q7 The level of difficulty of the course is proportional to its semester. 3.96 

q8 The number of ECTS credits of the course is proportional to the workload. 4.00 

Tutoring sessions    
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q1 The tutoring sessions help to understand the course. 3.97 

q2 Tutoring sessions enhance my performance. 3.95 

Exercise    

q1 The exercises help in the understanding of the course. 4.34 

q2 The exercises meet the objectives of the course. 4.29 

q3 The exerices offer applied knowledge. 4.26 

Projects    

q1 The project assignment was done in time. 4.27 

q2 The project evaluation criteria were defined before assigment. 4.26 

q3 The instructor provided guidance for the project. 4.21 

q4 The project helped in the better understanding of the course. 4.26 

Educational infrastructure   

q1 The infrastructure of the classrooms is adequate in relation to the number of students present. 3.82 

q2 The electronic support of the course (e-class, e-leraning, etc.) is sufficient. 4.18 

q3 The Information and Communication Technologies used are appropriate. 4.12 

The instructor   

q1 He/She manages to arouse interest in the course subject 4.19 

q2 Analyzes and presents concepts in a simple way using examples 4.37 

q3 He/she is well prepared 4.45 

q4 Encourages students to ask questions 4.52 

q5 He/She  is consistent in his/her obligations 4.28 

q6 He/She is easily accessible by students 4.55 

q7 He/She transfers knowledge successfully 4.51 

 
 


