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ɲʽʰ˔ʶʾˊʽˋʹ ʰˋˍʽˁ˗˄ ˋˍʶˊʶ˗˄ 
ʰˉˇʲ˂ʺˍ˖˄ 

ɳ˄ˈˍʹˍʰ мсΦ ɮˉˈʲ˂ʹˍʰ ʰˉˈ ɳˁˋˁʰ˒ʷˌΣ ɼʰˍʰˋˁʶˎʷˌ ˁʰʽ 
ɼʰˍʶʵʰ˒ʾˋʶʽˌ όɮɳɼɼύ 

 

 ɾʰˎˊʾʵˇˎ ʅˇ˒ʾʰ 
ɲˊ ʃˇ˂ʽˍʽˁˈˌ ɾʹ˔ʰ˄ʽˁˈˌ ɮʃɸ 

ɮˁʰʵʹ˃ʰʿˁʺ ˎˉʶˏʻˎ˄ʹ ʆ˃ʺ˃ʰˍˇˌ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄Σ ɾʹˍˊˇˉˇ˂ʽˍʽˁˈ ɼˇ˂˂ʷʴʽˇ 
ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɯʵʶʽʶˌ ʋˊʺˋʹˌ 

Åʆˇ ˉʰˊˈ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈ ˎˉˈˁʶʽˍʰʽ ˋʶ 
ʱʵʶʽʶˌ ˔ˊʺˋʹˌ Creative Commons.  

Åɱʽʰ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈΣ ˈˉ˖ˌ ʶʽˁˈ˄ʶˌΣ ˉˇˎ 
ˎˉˈˁʶʽˍʰʽ ˋʶ ʱ˂˂ˇˎ ˍˏˉˇˎ ʱʵʶʽʰˌ ˔ˊʺˋʹˌΣ ʹ 
ʱʵʶʽʰ ˔ˊʺˋʹˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˊʹˍ˗ˌΦ  
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ 

Åʆˇ ˉʰˊˈ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈ ʷ˔ʶʽ ʰ˄ʰˉˍˎ˔ʻʶʾ ˋˍʰ ˉ˂ʰʾˋʽʰ 
ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ʷˊʴˇˎ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰΦ 

Åʆˇ ʷˊʴˇ ζɮ˄ˇʽˁˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ 
ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌη ʷ˔ʶʽ 
˔ˊʹ˃ʰˍˇʵˇˍʺˋʶʽ ˃ˈ˄ˇ ˍʹ˄ ʰ˄ʰʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏΦ  

Åʆˇ ʷˊʴˇ ˎ˂ˇˉˇʽʶʾˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ɳˉʽ˔ʶʽˊʹˋʽʰˁˇˏ 
ʃˊˇʴˊʱ˃˃ʰˍˇˌ ζɳˁˉʰʾʵʶˎˋʹ ˁʰʽ ɲʽʰ ɰʾˇˎ ɾʱʻʹˋʹη ˁʰʽ 
ˋˎʴ˔ˊʹ˃ʰˍˇʵˇˍʶʾˍʰʽ ʰˉˈ ˍʹ˄ ɳˎˊ˖ˉʰʿˁʺ ɴ˄˖ˋʹ 
όɳˎˊ˖ˉʰʿˁˈ ɼˇʽ˄˖˄ʽˁˈ ʆʰ˃ʶʾˇύ ˁʰʽ ʰˉˈ ʶʻ˄ʽˁˇˏˌ ˉˈˊˇˎˌΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʊʇʅɹɼʁɹ ʃʁʄʁɹ-1 

Å мфˇˌ ʰʽ˗˄ʰˌ ʹ ˇʽˁˇ˄ˇ˃ʽˁʺ ˋˁʷ˕ʹ ʶʾ˔ʶ ˋˍˊʰ˒ʶʾ ˋˍʹ ˋ˖ˋˍʺ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ 
˒ˎˋʽˁ˗˄ ˉˈˊ˖˄Φ 

Å ɷʵʹ ʶʾ˔ʰ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ʻʶ˖ˊʾʶˌ ˉʶˊʾ ˋˍʰʻʶˊʺˌ ˇʽˁˇ˄ˇ˃ʾʰˌΣ ʵʹ˂ʰʵʺ ˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˃ʽʰˌ ˇʽˁˇ˄ˇ˃ʾʰˌ ˉˇˎ ˄ʰ ʲˊʾˋˁʶˍʰʽ ˋʶ ˋˍʰʻʶˊʺ ˁʰʽ ʽˋˈˊˊˇˉʹ ˋ˔ʷˋʹ 
˃ʶ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˒ˎˋʽˁ˗˄ ˉˈˊ˖˄Φ  

Å ʅˍˇ˄ нлˇ ʰʽ˗˄ʰ ʹ ʷ˄˄ˇʽʰ ˍʹˌ ˋˍʰʻʶˊʺˌ ˇʽˁˇ˄ˇ˃ʾʰˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˁʰʽ ˍʹ˄ 
ʷ˄˄ˇʽʰ ˍʹˌ ˊˏˉʰ˄ˋʹˌΦ ɶ ʷ˄˄ˇʽʰ ˍʹˌ ʲʽ˗ˋʽ˃ʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˋˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ 
ˉˈˊ˖˄ ʶʾ˄ʰʽ ˁʰʻˇˊʽˋˍʽˁʺΦ ɶ ˇʽˁˇ˄ˇ˃ʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʲʽˇ˃ʹ˔ʰ˄ʽˁ˗˄ ˁˊʰˍ˗˄ 
ʷ˔ʶʽ ˇʵʹʴʺˋʶʽ ˋʶ ˃ʾʰ ˎˉʶˊʶˁ˃ʶˍʱ˂˂ʶˎˋʹ ˍ˖˄ ˒ˎˋʽˁ˗˄ ˉˈˊ˖˄Σ ʹ ˇˉˇʾʰ 
ˋˎ˄ˇʵʶˏʶˍʰʽ ʰˉˈ ˋˇʲʰˊʷˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʺ 
ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌΦ  

Å ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˋˍˊʰˍʹʴʽˁʺ ˍʹˌ ɳΦɳΦ ʴʽʰ ˍʹ˄ ʰʶʽ˒ˈˊˇ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ 
˒ˎˋʽˁ˗˄ ˉˈˊ˖˄ ʰˉʰʽˍʶʾˍʰʽΥ 

 

ü ʹ ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ʵʽʰʻʶˋʽ˃ˈˍʹˍʰˌ ˍ˖˄ ˉˈˊ˖˄  

ü ʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ ʶˉʽˉˍ˗ˋʶ˖˄ ʰˉˈ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ˉˈˊ˖˄ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʊʇʅɹɼʁɹ ʃʁʄʁɹ-2 

ɶ ɻʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ʰˉˇʲ˂ʺˍ˖˄ ʶʾ˄ʰʽ ʰˉˈ ˍʰ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʰ ˃ʷˍˊʰ ʴʽʰ ˍʹ ˃ʶʾ˖ˋʹ  

ˍʹˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ˉʾʶˋʹˌ ˁʰʽ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍʹˌ ʲʽ˗ˋʽ˃ʹˌ ʰ˄ʱˉˍˎ˅ʹˌΣ ˁʰʻ˗ˌ ˁʰʽ  

ʰˉˈ ˍʰ ˁˊʽˋʽ˃ˈˍʶˊʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˋʺ˃ʶˊʰΦ  

 

ɶ ʷ˂˂ʶʽ˕ʹ ˇˊʻˇ˂ˇʴʽˁʺˌ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍ˖˄ ˉʰˊʰʴˈ˃ʶ˄˖˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ ʵʹ˃ʽˇˎˊʴʶʾ  

ˉˇ˂˂ʰˉ˂ʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˎˉˇʲʱʻ˃ʽˋʹˌ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˈˉ˖ˌ: 

 

ü ˊˏˉʰ˄ˋʹΣ  

ü ˃ˈ˂ˎ˄ˋʹ ˍ˖˄ ˎˉˈʴʶʽ˖˄ ˎʵʱˍ˖˄ ˁʰʽ ˍˇˎ ʶʵʱ˒ˇˎˌΣ  

ü ʵˎˋˇˋ˃ʾʰΣ  

ü ʰ˄ˍʽʰʽˋʻʹˍʽˁʺ ʻʷʰΣ  

ü ˉ˂ʺˍˍˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˁʰʽ ˍʹ˄ ˎʴʽʶʽ˄ʺ ˋˍˇˎˌ ʰ˄ʻˊ˗ˉʽ˄ˇˎˌ  

ˇʽˁʽˋ˃ˇˏˌΦ  
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɮʃɮɹʆɶʅɶ ɱɹɮ ʁɽʁɼɽɶʄʍɾɳɿʁ ʅʋɳɲɹɮʅɾʁ ɲɹɮʋɳɹʄɹʅɶʅ 
ɮʃʁɰɽɶʆʍɿ ɽʁɱʍ ʆɶʅ ɮɿɮɱɼɶʅ ɱɹɮ:  

 
Å ˄ʰ ʵʽʰˋ˒ʰ˂ʽˋˍʶʾ ʷ˄ʰ ˎ˕ʹ˂ˈ ʶˉʾˉʶʵˇ ˉˊˇˋˍʰˋʾʰˌ ˍʹˌ ʵʹ˃ˈˋʽʰˌ ˎʴʶʾʰˌ ˁʰʽ 
ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΦ 
 

Å ˄ʰ ˎˉʱˊ˅ʶʽ ʰ˅ʽˈˉʽˋˍʹ ʰˉʶʽˁˈ˄ʽˋʹ ˍ˖˄ ʰ˄ʰʴˁʰʽˇˍʺˍ˖˄ ɻ ʽʰ˔ʶʾˊʽˋʹˌ 
 

Å ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ˋˎˋˍʹ˃ʰˍʽˁʺ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˁʰʽ ˁʰˍʰʴˊʰ˒ʺ ˍ˖˄ 
ʵʽʰ˔ˊˇ˄ʽˁ˗˄ ˍʱˋʶ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇˋˈˍʹˍʰ ˁʰʽ ˍʹ˄ ˉˇʽˇˍʽˁʺ ˋˏˋˍʰˋʹ ˍ˖˄ 
ʰˉˇʲ˂ʺˍ˖˄ 
 

Å ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ ʹ ʰ˄ʰʴˁʰʾʰ ˁˇʽ˄˖˄ʽˁʺ ˋˎ˄ʰʾ˄ʶˋʹ ʴʽʰ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍ˖˄ 
ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ʷˊʴ˖˄ ˁʰʽ ˍʹ˄ ʰˉˇʵˇˍʽˁˈˍʹˍʱ ˍˇˎˌ ˃ʷˋ˖ ˍʹˌ ˋˎ˂˂ˇʴʽˁʺˌ 
ˁʽ˄ʹˍˇˉˇʾʹˋʹˌ ˁʰʽ 
 

Å ˄ʰ ˃ʶʽ˖ʻʶʾ ˍˇ ˁˈˋˍˇˌ ʵʽʰ˔ʶʾˊʽˋʹˌΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɮɳɼɼ ˁʰʽ ɼɮʆɮʅɼɳʇɳʅ 

ʁ ˍˇ˃ʷʰˌ ˍ˖˄ ˁʰˍʰˋˁʶˎ˗˄ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ˋʹ˃ʰ˄ˍʽˁˈˌ ʴʽʰ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ ʰ˂˂ʱ ɼɮɹ  ˎˉʶˏʻˎ˄ˇˌ ˋʶ  

ˉˇˋˇˋˍˈ рл҈ ʴʽʰ ˍʹ˄ ʰˉˈ˂ʹ˕ʹ ʰˉˈ ˍʹ ˒ˏˋʹ ˉˊ˗ˍ˖˄ ˎ˂˗˄Φ  
 

ʁ ˁˏˊʽˇˌ ˈʴˁˇˌ ˍ˖˄ ʵˇ˃ʽˁ˗˄ ˎ˂ʽˁ˗˄ ˉˇˎ ˁʰˍʶˎʻˏ˄ˇ˄ˍʰʽ ˋˍʹ˄ ˁʰˍʰˋˁʶˎʺ  ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʰʵˊʰ˄ʺ  

ˎ˂ʽˁʱ ˉˇˎ ʻʶ˖ˊˇˏ˄ˍʰʽ ˍˇ ˉˊ˗ˍˇ ˒ˎˋʽˁˈ ˎ˂ʽˁˈ ˉˇˎ ˁʰˍʰ˄ʰ˂˗˄ʶˍʰʽ ˃ʶˍʱ ˍˇ ˄ʶˊˈ ˁʰʽ ˍʰ ˁʰˏˋʽ˃ʰΦ  
 

ʆʰ ɮˉˈʲ˂ʹˍʰ ʰˉˈ ɳˁˋˁʰ˒ʷˌΣ ɼʰˍʰˋˁʶˎʷˌ ˁʰʽ ɼʰˍʶʵʰ˒ʾˋʶʽˌ όɮɳɼɼύ ˋˎ˄ʽˋˍˇˏ˄ ʷ˄ʰ  ʰˉˈ ˍʰ  

˃ʶʴʰ˂ˏˍʶˊʰ ˊʶˏ˃ʰˍʰ ʰˉˇʲ˂ʺˍ˖˄ ˋˍʹ˄ ɳˎˊ˖ˉʰʿˁʺ ɴ˄˖ˋʹΦ 
 

ɶ ̌ˊʻˇ˂ˇʴʽˁʺ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˍʶˊʱˋˍʽ˖˄ ˉˇˋˇˍʺˍ˖˄ ʵˇ˃ʽˁ˗˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄  ˃ʷˋ˖ ˁʰˍʱ˂˂ʹ˂ʹˌ  

ˋˍˊʰˍʹʴʽˁʺˌ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ʰ˄ʰˁˏˁ˂˖ˋʹˌΣ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ˃ʾʰ ʰˉˇʵʶˁˍʺ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ 
˂ˏˋʹ ʰˉʷ˄ʰ˄ˍʽ:  

× ˋˍʹ˄ ʰ˄ʶ˅ʷ˂ʶʴˁˍʹ ʵʽʱʻʶˋʹ ˍ˖˄ Ψ˃ˉʱʸ˖˄Ω  

× ˋ̱ ʹ ʵʽʱʻʶˋʹ ʰˎˍ˗˄ ˋʶ ʋΦʇΦʆΦɮΦΣ ˋʶ ˂ʰˍˇ˃ʶʾʰ ʺ ˉʰˊʱ˄ˇ˃ˇˎˌ ˁʰʽ ʰˁʰˍʱ˂˂ʹ˂ˇˎˌ ˔˗ˊˇˎˌ 
ʰˉˈʻʶˋʹˌΣ  

× ˋˍʹ˄ ˎˉʶˊʶˁ˃ʶˍʱ˂˂ʶˎˋʹ ˍ˖˄ ˉˈˊ˖˄Σ ˁʰʻ˗ˌ ˁʰʽ  

× ˋˍʹ˄ ˎˉʶˊˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌΦ  
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

 

ȸŬůɘəɎ ɛɏɟɖ  

ˊŬɟɞɡůɑŬůɖɠ 

 
ɄȺɅȽȸȷȿȿɃɁɇȽȾɃ  

ɄɅɃȸȿȼɀȷ 

 

ɁɃɀɃŪȺɆȽȷ 
ȷɂȽɃɄɃȽȼɆȼ- 

ȺɁȷȿȿȷȾɇȽȾȼ  

ȹȽȷɉȺȽɅȼɆȼ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɮΦɳΦɼΦɼΦ-ʃʄʁɰɽɶɾɮ-1 

ʃˊˇˋ˖ˉʽˁˈ ʰˊ˔ʶʾˇ ʅˇ˒ʾʰˌ ɾʰˎˊʾʵˇˎ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɮΦɳΦɼΦɼΦ-ʃʄʁɰɽɶɾɮ-2  
ɼɮʆɶɱʁʄɹɳʅ 

ȷ.Ⱥ.Ⱦ.Ⱦ 

ɈɚɘəɎ ŮəůəŬűɩɜ 
ɀˊɎɕŬ- ɡɚɘəɎ 

əŬŰŮŭɎűɘůɖɠ 
ɈɚɘəɎ ɞŭɞˊɞɘɑŬɠ 

ȺɟɔɞŰŬɝɘŬəɎ  

ŬˊɧɓɚɖŰŬ 

            

ζɮˉˈʲ˂ʹˍʰ ʰˉˈ ʶˁˋˁʰ˒ʷˌΣ ˁʰˍʰˋˁʶˎʷˌ ˁʰʽ ˁʰˍʶʵʰ˒ʾˋʶʽˌ όɮɳɼɼύηΣ ˁʱʻʶ ˎ˂ʽˁˈ ʺ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʰˉˈ ʶˁˋˁʰ˒ʷˌΣ ˁʰˍʰˋˁʶˎʷˌ ˁʰʽ ˁʰˍʶʵʰ˒ʾˋʶʽˌ ˉˇˎ ʻʶ˖ˊʶʾˍʰʽ ˖ˌ ʰˉˈʲ˂ʹˍˇΦ  
 
ζʁʽˁˇʵˇ˃ʽˁʷˌ ʶˊʴʰˋʾʶˌη ʰ˄ʶʴʷˊˋʶʽˌΣ ˁʰˍʶʵʰ˒ʾˋʶʽˌΣ ʰ˄ʰˁʰʽ˄ʾˋʶʽˌΣ ʶˉʽˋˁʶˎʷˌΣ ˉʶˊʽ˒ˊʱ˅ʶʽˌ 
ˁʰʽ ˉʶˊʽˋˍˇʽ˔ʾˋʶʽˌ ʰˍˇ˃ʽˁ˗˄ ˁʰˍˇʽˁʽ˗˄ ʺκˁʰʽ ˁˍʽˊʽʰˁ˗˄ ˋˎʴˁˊˇˍʹ˃ʱˍ˖˄Φ 
 
ζɴˊʴʰ ˍʶ˔˄ʽˁ˗˄ ˎˉˇʵˇ˃˗˄η ˁʰˍʶʵʰ˒ʾˋʶʽˌΣ ˁʰˍʰˋˁʶˎʷˌ ʺ ˁʰʽ ʶˉʽʵʽˇˊʻ˗ˋʶʽˌ ʵˊˈ˃˖˄Σ 
ʴʶ˒ˎˊ˗˄Σ ˋʹˊʱʴʴ˖˄Σ ʰˉˇ˔ʶˍʶˎˍʽˁ˗˄ ʵʽˁˍˏ˖˄Σ ˉʶʸˇʵˊˇ˃ʾ˖˄ ˁʰʽ ʰ˄ʰˉ˂ʱˋʶʽˌ ˔˗ˊ˖˄Φ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

 

ɮɿɮɽʇʆɹɼɳʅ ɼɮʆɶɱʁʄɹɳʅ ɮɳɼɼ-1 

 
ʇ˂ʽˁʱ ɳˁˋˁʰ˒˗˄: ʆʰ ˎ˂ʽˁʱ ʰˎˍʱ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˃ʹˍˊʽˁʱ ˔˗˃ʰˍʰ ʶˁˋˁʰ˒˗˄Σ ʱ˃˃ˇˌΣ 
˔ʰ˂ʾˁʽΣ ˉʷˍˊʶˌΣ ʱˊʴʽ˂ˇˌ ˁʰʽ ˇˉˇʽʰʵʺˉˇˍʶ ʱ˂˂ʰ ˎ˂ʽˁʱ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁˏ˕ˇˎ˄ ʰˉˈ 
ʶˁˋˁʰ˒ʷˌΦ ʆʰ ʱ˔ˊʹˋˍʰ ˎ˂ʽˁʱ ʶˁˋˁʰ˒˗˄ ˎˉʱˊ˔ˇˎ˄ ˋ˔ʶʵˈ˄ ˋʶ ˁʱʻʶ ˁʰˍʰˋˁʶˎʰˋˍʽˁʺ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ˋˍʽˌ ˎˉˈʴʶʽʶˌ ˁʰˍʰˋˁʶˎʷˌ ˁʰʽ ˋʶ ʷˊʴʰ ˍʹˌ ʴʶ˖ˍʶ˔˄ʽˁʺˌ 
˃ʹ˔ʰ˄ʽˁʺˌΦ ʆʰ ˎ˂ʽˁʱ ʰˎˍʱ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇʷ˂ʻˇˎ˄ ˁʰʽ ʰˉˈ ˒ˎˋʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰΣ ˈˉ˖ˌ 
ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʰˉˈ ˎˉʶˊ˔ʶʽ˂ʾˋʶʽˌ ˔ʶʽ˃ʱˊˊ˖˄Σ ˁʰˍˇ˂ʽˋʻʺˋʶʽˌ ˋʶ ʵˊˈ˃ˇˎˌ ˁΦ˂ΦˉΦ ɶ 
ˋˏˋˍʰˋʹ ˍ˖˄ ˎ˂ʽˁ˗˄ ʶˁˋˁʰ˒˗˄ ʶ˅ʰˊˍʱˍʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ʰˉˈ ˍʰ ʴʶ˖˂ˇʴʽˁʱ ʵʶʵˇ˃ʷ˄ʰΦ 

 
ɾˉʱʸʰ- ˎ ˂ʽˁʱ ˁʰˍʶʵʰ˒ʾˋʶ˖˄: ʆʰ ˎ˂ʽˁʱ ʰˎˍʱ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˔˗˃ʰˍʰΣ ˔ʰ˂ʾˁʽΣ ˁˇ˃˃ʱˍʽʰ ʺ 
ˋˍˇʽ˔ʶʾʰ ʰˉˈ ˃ˉʶˍˈ˄ όˋˁˎˊˇʵʷ˃ʰˍʰύΣ ʶˉʽ˔ˊʾˋ˃ʰˍʰΣ ˉ˂ʾ˄ʻˇʽ όˍˇˏʲ˂ʰύΣ ˉ˂ʱˁʶˌ 
ʶˉʽˋˍˊ˗ˋʶ˖ˌΣ ʴˏ˕ˇˌΣ ʱ˃˃ˇˌΣ ˂ʰ˅ʶˎ˃ʷ˄ʶˌ ˉʷˍˊʶˌΣ ʻˊʾ˃˃ʰˍʰ ʶʽʵ˗˄ ˎʴʽʶʽ˄ʺˌ ˁΦ˂ˉΦ ʆʰ 
ˎ˂ʽˁʱ ˁʰˍʶʵʰ˒ʾˋʶ˖˄ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˃ʶʴʱ˂ʹ ʰ˄ˇ˃ˇʽˇʴʷ˄ʶʽʰ ˁʰʽ ˉˊˇˁˏˉˍˇˎ˄ 
ʰˉˈ ˍʹ˄ ʶ˅ˇ˂ˇˁ˂ʺˊˇˎ ʺ ʶˉʽ˃ʷˊˇˎˌ ˁʰˍʶʵʱ˒ʽˋʹ ˍ˖˄ ˁʰˍʰˋˁʶˎ˗˄Φ ɶ ˋˏˋˍʰˋʹ ˍ˖˄ 
ˎ˂ʽˁ˗˄ ʰˎˍ˗˄ ˉˇʽˁʾ˂˂ʶʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʶʾʵˇˌΣ ˍʹ˄ ʹ˂ʽˁʾʰΣ ˍʹ ˃ˇˊ˒ʺΣ ˍʹ ˔ˊʺˋʹ ˁʰʽ ˍˇ 
˃ʷʴʶʻˇˌ ˍˇˎ ˁˍʽˊʾˇˎκˁʰˍʰˋˁʶˎʺˌΣ ʶ˄˗ ʴʽʰ ˍʹ˄ ˁʰˍʶʵʱ˒ʽˋʹ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˉʰʾʸʶʽ ʹ 
ʽˋˍˇˊʽˁʺΣ ˉˇ˂ʽˍʽˋˍʽˁʺ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁʺ ʰ˅ʾʰ ˍʹˌ ˁʰˍʰˋˁʶˎʺˌΦ  
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɮɿɮɽʇʆɹɼɳʅ ɼɮʆɶɱʁʄɹɳʅ ɮɳɼɼ-2 

ʇ˂ʽˁʱ ʁʵˇˉˇʽʾʰˌ: ʆʰ ˎ˂ʽˁʱ ʰˎˍʱ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʱˋ˒ʰ˂ˍˇˌ ˁʰʽ ˇˉˇʽʰʵʺˉˇˍʶ ʱ˂˂ʰ ˎ˂ʽˁʱ 
ˇʵˇˋˍˊ˗˃ʰˍˇˌΣ ˎ˂ʽˁʱ ʲʱˋʶ˖˄ ˁʰʽ ˎˉˇʲʱˋʶ˖˄Σ ʵʹ˂ʰʵʺ ˔ʰ˂ʾˁʽΣ ʱ˃˃ˇˌΣ ˋˁˏˊʰ ˁʰʽ 
ʴʶ˄ʽˁʱ ˎ˂ʽˁʱ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍʹ˄ ʰˉˇ˅ʺ˂˖ˋʹ ˁʰʽ ʰ˄ʰˁʰʾ˄ʽˋʹ ˇʵ˗˄Φ ʆʰ ʱ˔ˊʹˋˍʰ 
ˎ˂ʽˁʱ ˇʵˇˉˇʽʾʰˌ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ˈ˔ʽ ˃ˈ˄ˇ ʰˉˈ ˍʹ˄ ʰˉˇ˅ʺ˂˖ˋʹ ˁʰʽ ˍʹ ˋˎ˄ˍʺˊʹˋʹ ˍ˖˄ 
ˇʵˇˋˍˊ˖˃ʱˍ˖˄ ʰ˂˂ʱ ˁʰʽ ʰˉˈ ˍʽˌ ˎˉˈʴʶʽʶˌ ˎʵˊʰˎ˂ʽˁʷˌ ˁʰʽ ʹ˂ʶˁˍˊʽˁʷˌ ʶʴˁʰˍʰˋˍʱˋʶʽˌ 
ˉˈ˂ʶ˖˄ ˁʰʻ˗ˌ ˁʰʽ ʰˉˈ ʷˊʴʰ ʶˉʽʵʽˈˊʻ˖ˋʹˌ ʰˎˍ˗˄Φ  

 
ɳˊʴˇˍʰ˅ʽʰˁʱ ʰˉˈʲ˂ʹˍʰ: ʆʰ ʰˉˈʲ˂ʹˍʰ ʰˎˍʱ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˅ˏ˂ˇΣ ˉ˂ʰˋˍʽˁˈΣ ˔ʰˊˍʾΣ ʴˎʰ˂ʾΣ 
˃ʷˍʰ˂˂ʰΣ ˁʰ˂˗ʵʽʰΣ ˔ˊ˗˃ʰˍʰΣ ʲʶˊ˄ʾˁʽʰΣ ˋˍˇʽ˔ʶʾʰ ʶˉʽˁʰ˂ˏ˕ʶ˖˄ ˉˊˇˋˈ˕ʶ˖˄Σ ˁˈ˂˂ʶˌ 
ˁʰʽ ʴʶ˄ʽˁʱ ˈ˂ʰ ˍʰ ˎ˂ʽˁʱ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ʶˊʴˇˍʰ˅ʾ˖˄ ˁʰˍʰˋˁʶˎʺˌΣ 
ˁʰˍʶʵʱ˒ʽˋʹˌΣ ʶˉʽˋˁʶˎʺˌΣ ʶ˄ʾˋ˔ˎˋʹˌΣ ˉˊˇˋʻʺˁʹˌΣ ʶˉʷˁˍʰˋʹˌ ˁʰʽ ʰ˄ʰˁʰʾ˄ʽˋʹˌΦ ʃˊʷˉʶʽ 
˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˃ʶʴʱ˂ʶˌ ˉˇˋˈˍʹˍʶˌ ʱ˔ˊʹˋˍ˖˄ ˎ˂ʽˁ˗˄ ˋˍʰ ʶˊʴˇˍʱ˅ʽʰ ʰˉˇˍʶ˂ˇˏ˄ ˍʰ 
ˎ˂ʽˁʱ ˋˎˋˁʶˎʰˋʾʰˌ ˇʽˁˇʵˇ˃ʽˁ˗˄ ˎ˂ʽˁ˗˄Φ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɼʰˍʱˍʰ˅ʹ όɮΦɳΦɼΦɼΦύ ˁʰˍɮ ɳΦɼΦɮΦ-1  
ʅˍˇ˄ ɳˎˊ˖ˉʰʿˁˈ ɼʰˍʱ˂ˇʴˇ ɮˉˇʲ˂ʺˍ˖˄ όʰˉˈ˒ʰˋʹ нллмκммуκɳΦɼΦύΣ ˍʰ ɮΦɳΦɼΦɼΦ ˍʰ˅ʽ˄ˇ˃ˇˏ˄ˍʰʽ ˃ʶ  

ˍˇ˄ ˁ˖ʵʽˁˈ мт ˋˍʽˌ ʰˁˈ˂ˇˎʻʶˌ ˁʰˍʹʴˇˊʾʶˌΦ 

* ʆ hh ˉˈʲ˂ʹˍʰ ˉˇˎ ̒ ʶ˖ˊˇˏ˄ˍʰʽ ʁ ˉʽˁʾ˄ʵˎ˄ʰ ̍ ˉ˖ˌ ̌ ˊʾʸʶʽ ́  ɮˉˈ˒ʰˋʹ 2000/532κɳɼ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɼʰˍʱˍʰ˅ʹ όɮΦɳΦɼΦɼΦύ ˁʰˍʱ ɳΦɼΦɮΦ -2 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɼʰˍɦ̱ʰ˅ʹ όɮΦɳΦɼΦɼΦύ ˁʰˍʱ ɳΦɼΦɮΦ -3 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɼʰˍʱˍʰ˅ʹ όɮΦɳΦɼΦɼΦύ ˁʰˍʱ ɳΦɼΦɮΦ - 4 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

INDICATIVE C&D WASTE GENERATION  
[BIO Intelligence Service, 2011]  
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Country Arising  (TONS/CAPITA) 

Austria 0,81 

Belgium 1,06 

Bulgaria 0,39 

Cyprus 0,58 

Czech Republic 1,44 

Denmark 3,99 

Estonia 1,12 

Finland 3,99 

France 5,5 

Germany 2,33 

Greece 0,37 

Hungary 0,43 

Ireland 2,74 

Italy 0,8 

Latvia 0,04 

Country Arising  (TONS/CAPITA) 

Lithuania 0,1 

Luxembourg 5,9 

Malta 1,95 

Netherlands 1,47 

Norway 0,7 

Poland 0,11 

Portugal 1,09 

Romania N/A 

Slovakia 0,26 

Slovenia N/A 

Spain 0,74 

Sweden 1,14 

United Kingdom 1,66 

EU27 1,74 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

INDICATIVE C&D WASTE GENERATION  
[BIO Intelligence Service, 2011]  

ÅDenmark, Finland, France, Germany, Ireland and Luxembourg: 
high (>2tons/yr/capita)  

ÅBulgaria, Greece, Hungary, Latvia, Lithuania, Poland and 
Slovakia: low (<500kg/yr/ capita). Cyprus generates 
~580kg/yr/capita 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɳɼʆɹɾʍɾɳɿɳʅ ʃʁʅʁʆɶʆɳʅ ɮɳɼɼ ʅʆɶɿ 
ɳʇʄʍʃɶ 

ǶȝȐȀ 2004  2006  2008  

EU 27  898 ,450 ,000  969 ,750 ,000  859 ,500 ,000  

ǣȀȊȊǾȀ 342 ,614 ,270  358 ,878 ,312  252 ,979 ,840  

ǣȄȐȋȀȌǾȀ  191 ,562 ,719  196 ,536 ,165  197 ,207 ,425  

ǧȌȘȋǼȌȎ 

ǢȀȒǾȊȄȈȎ 

99 ,234 ,124  109 ,545 ,987  100 ,999 ,493  

ǩȓȀȊǾȀ 49 ,150 ,771  52 ,315 ,620  69 ,731 ,942  

ǯȊȊȀȌȃǾȀ 49 ,611 ,801  56 ,624 ,437  59 ,476 ,831  

ǢǼȊȂȈȎ 11 ,037 ,080  13 ,089 ,651  15 ,441 ,861  

ʅˍʹ ˔˗ˊʰ ˃ʰˌΣ ˍˇ ˉˇˋˇˋˍˈ ˉˇˎ 
ʰˉˇˍʾʻʶˍʰʽ ʰ˄ʷˊ˔ʶˍʰʽ ˋʶ сΦу ʶˁΦ 
ˍˈ˄ˇˎˌ 

ȾŮɟŬɛɘəɎ

30%

ɂɨɚɞ

10%

ɀɏŰŬɚɚŬ

5%
ɄɚŬůŰɘəɎ

5%

ȹɘɎűɞɟŬ

10% ɆəɡɟɧŭŮɛŬ

40%
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃʁʅʁʅʆɮ ɮɿɮɼʇɼɽʍʅɶʅ-ɮʀɹʁʃʁɹɶʅɶʅ 

ʄˎʻ˃ˈˌ ʰ˄ʰˁˏˁ˂˖ˋʹˌ ɮɳɼɼ ˃ʶˍʰ˅ˏ мл-фл҈ όɲʰ˄ʾʰ Ҕфл҈Σ ɳˋˍˇ˄ʾʰ-
ɱʶˊ˃ʰ˄ʾʰ Ҕул҈Σ ɹˊ˂ʰ˄ʵʾʰ Ҕпр҈Σ ʁ˂˂ʰ˄ʵʾʰ Ҕфл҈ 

ɮ˅ʽˇˉˇʾʹˋʹ ɮɳɼɼ ˋˍʹ˄ ɳ˂˂ʱʵʰ ғр҈ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

MATERIAL RECOVERY & BACKFILLING (2011) 

 

Source: http://ec.europa.eu/environment/waste/studies/pdf/CDW%20Statistics%202011.pdf 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɿʁɾʁɸɳʅɹɮ-ɮɳɼɼ 

¾ɳʇʄʍʃɮɹɼɶ 

ʁɲɶɱɹɮ фу-ɳɳ-2008 
 

¾ɳɽɽɶɿɹɼɶ 

ɿнфофκнллм 

ɿоурпκнлмлόˍˊˇˉˇˉˇʾʹˋʹ ˉˊˇʹʴˇˎ˃ʷ˄ˇˎύ 

ɼʇɮоснрфκмтртκɳмлоκнлмл όɮɳɼɼΣ ʅˍʶˊʶʱ ɮˉˈʲ˂ʹˍʰ ˁˇˉʺˌ ˃ʰˊ˃ʱˊ˖˄Σ ˉʶˊʾˋˋʶʽʰ 
ˋˁˎˊˇʵʷ˃ʰˍˇˌύ 

ɼʇɮрлфмлκло 

ɿплолκнлмм-ʱˊʻˊˇ п0 

ɿплпнκнлмн-ʶ˄ˈˍʹˍʰ ɰΩ 

ɿплстκнлмн όɿʷˇˌ ʁʽˁˇʵˇ˃ʽˁˈˌ ɼ˗ʵʽˁʰˌύ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɳɼʆɹɾɶʅɶ ʆɶʅ ʃʁʅʁʆɶʆɮʅ ʆʍɿ ɮΦɳΦɼΦɼ-1 
 

¬ɶ ̄ʰˊʰʴˈҡʶ˄ʹ ̄ ˇˋˈˍʹˍʰ ʰˉˇʲ˂ʺˍ˖˄ ˁʰˍʰˋˁʶˎʺˌ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ʰˉˈ  

ˍʹ˄ ʶ˅ʾˋ˖ˋʹΥ 

 

 CW = [NC + EX] * VW * D  

 

/²Υ ɮˉˈʲ˂ʹˍʰ ˁˍʹˊʽʰˁ˗˄ ˁʰˍʰˋˁʶˎ˗˄ ˋʶ ˍˈ˄ˇˎˌ 

NC: ɳҡʲʰʵˈ˄ ˄ ʷ˖˄ ˁʰˍʰˋˁʶˎ˗˄ 

9·Υ  ʃˊˇˋʻʺˁʶˌ ˋʶ ˎ˒ʽˋˍʱҡʶ˄ʶˌ ̌ ʽˁˇʵˇҡʷˌ 

±²Υ ʂʴˁˇˌ ˉʰˊʰʴˈҡʶ˄ˇˎ h ˉˇʲ˂ʺˍˇˎ ʰ˄ʱ ʶҡʲʰʵˈ˄ ˄ ʷʰˌ ˇʽˁˇʵˇҡʺˌ 

5Υ ʃˎˁ˄ˈˍʹˍʰ ʰˉˇʲ˂ʺˍˇˎ 

 

ɾˇ˄ʱʵʰ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ  ɳˉʽˋˍʺ˃ʹˌ  ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ  ʆ˃ʺ˃ʰ ʋʹ˃ʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄Σ ɳΦɾΦʃ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɳɼʆɹɾɶʅɶ ʆɶʅ ʃʁʅʁʆɶʆɮʅ ʆʍɿ ɮΦɳΦɼΦɼ-2 

­ɶ ʶ˅ʾˋ˖ˋʹ ʴʽʰ ˍʰ ʰˉˈʲ˂ʹˍʰ ˁʰˍʶʵʰ˒ʾˋʶ˖˄ ̫ ˔ʶʽ ˍʹ ҡˇˊ˒ʺ: 
                                          

DW = ND * SD * WD * D                                         
 

5²Υ ɮˉˈʲ˂ʹˍʰ ˁʰˍʶʵʰ˒ʾˋʶ˖˄ ˋʶ ˍˈ˄ˇˎˌ 

ND: ɮˊʽʻҡˈˌ ˁ ʰˍʶʵʰ˒ʾˋʶ˖˄ 

{5Υ ɾʷˋˇ ʶҡʲʰʵˈ˄ ̱ ˖˄ ˁˍʽˊʾ˖˄ 

WD: ʃʰˊʰʴˈҡʶ˄ˇ h ˉˈʲ˂ʹˍˇ ʴʽʰ ˁʱʻʶ ˁʰˍʶʵʱ˒ʽˋʹ 

5Υ ʃˎˁ˄ˈˍʹˍʰ ˉʰˊʰʴˈҡʶ˄ˇˎ h ˉˇʲ˂ʺˍˇˎ 

 
ɾˇ˄ʱʵʰ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ  ɳˉʽˋˍʺ˃ʹˌ  ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ  ʆ˃ʺ˃ʰ ʋʹ˃ʽˁ˗˄  

ɾʹ˔ʰ˄ʽˁ˗˄Σ ɳΦɾΦʃ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɳɼʆɹɾɶʅɶ ʆɶʅ ʃʁʅʁʆɶʆɮʅ ʆʍɿ ɮΦɳΦɼΦɼ-3 

®ɶ ʶ˅ʾˋ˖ˋʹ ʴʽʰ ˍʰ ʰˉˈʲ˂ʹˍʰ ʶˁˋˁʰ˒˗˄ ʁ ʾ˄ʰʽΥ 
 
                         EW = ND * ES * ED *D                                        
 
 

9²Υ ɮˉˈʲ˂ʹˍʰ ʶˁˋˁʰ˒˗˄ ˋʶ ˍˈ˄ˇˎˌ 

ND: ɮˊʽʻҡˈˌ h ʵʶʽ˗˄ ˄ʷ˖˄ ˁʰˍʰˋˁʶˎ˗˄ 

9{Υ ɾʷˋʹ ʶˉʽ˒ʱ˄ʶʽʰ ʶˁˋˁʰ˒ʺˌ 

95Υ ɾʷˋˇ ʲʱʻˇˌ ʶˁˋˁʰ˒ʺˌ 

5Υ ʃˎˁ˄ˈˍʹˍʰ ˉʰˊʰʴˈҡʶ˄ˇˎ h ˉˇʲ˂ʺˍˇˎ 

 

 

 

ɾˇ˄ʱʵʰ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ  ɳˉʽˋˍʺ˃ʹˌ  ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ  ʆ˃ʺ˃ʰ ʋʹ˃ʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄Σ ɳΦɾΦʃ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɮɿɮɼʇɼɽʍʅɶ ɮɳɼɼ-1 

ʂˋˇ˄ ʰ˒ˇˊʱ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ʰ˄ʰˁˏˁ˂˖ˋʹˌΣ ʹ ɳΦɳΦ ˁʰˍʷˍʰ˅ʶ ˍʰ ˁˊʱˍʹ ˃ʷ˂ʹ ˍʹˌ ˋʶ ˍˊʾʰ 
ʶˉʾˉʶʵʰΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˉˇˋˇˋˍˈ ʰ˄ʰˁˏˁ˂˖ˋʹˌ ˉˇˎ ʷ˔ˇˎ˄ ˎ˂ˇˉˇʽʺˋʶʽΦ  

 

Å ɳˉʾˉʶʵˇ мΥ ʅʶ ʰˎˍˈ ʲˊʾˋˁˇ˄ˍʰʽ ˔˗ˊʶˌ ˈˉ˖ˌ ʹ ɹˋˉʰ˄ʾʰΣ ʹ ɹˊ˂ʰ˄ʵʾʰΣ ʹ ʃˇˊˍˇʴʰ˂ʾʰΣ ʹ 
ɳ˂˂ʱʵʰ ˁʰʽ ʹ ɿΦ ɹˍʰ˂ʾʰΦ ʅˍʽˌ ˔˗ˊʶˌ ʰˎˍʷˌ ˇʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʶˉʰ˄ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ 
ˇʽˁˇʵˇ˃ʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ ʶʾ˄ʰʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌΦ ɮˎˍˈ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇˎˌ ˉʰˊʰˁʱˍ˖ 
˂ˈʴˇˎˌΥ 

 

ï ˍˇ ˁˈˋˍˇˌ ʶ˄ʰˉˈʻʶˋʹˌ ʶʾ˄ʰʽ ˃ʽˁˊˈ ˁʰʽ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˇˎˋʽʰˋˍʽˁʱ ˉˊˈˋˍʽ˃ʰ ʴʽʰ ˍʽˌ 
ˉʰˊʱ˄ˇ˃ʶˌ ʶ˄ʰˉˇʻʷˋʶʽˌ 

ï ˍˇ ˁˈˋˍˇˌ ˉʰˊʰʴ˖ʴʺˌ ˍˋʽ˃ʷ˄ˍˇˎ ʶʾ˄ʰʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇ ʶ˄˗ ˁʰʽ ˍʰ ˉˊ˖ˍˇʴʶ˄ʺ ˎ˂ʽˁʱ 
ˉʰˊʰ˃ʷ˄ˇˎ˄ ˒ʻʹ˄ʱ 

ï ʵʶ˄ ˎˉʱˊ˔ʶʽ ˇ ˁʰˍʱ˂˂ʹ˂ˇˌ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ʰ˄ʰˁˏˁ˂˖ˋʹˌ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɮɿɮɼʇɼɽʍʅɶ ɮɳɼɼ-2 

ɳˉʾˉʶʵˇ нΥ ʅʶ ʰˎˍˈ ˁʰˍʰˍʱˋˋˇ˄ˍʰʽ ˍˇ ɶ˄˖˃ʷ˄ˇ ɰʰˋʾ˂ʶʽˇΣ ʹ ɱʰ˂˂ʾʰΣ ˍˇ ɽˇˎ˅ʶ˃ʲˇˏˊʴˇΣ ˍˇ 
ɰʷ˂ʴʽˇ ˁʰʽ ʹ ɰΦ ɹˍʰ˂ʾʰΦ ʅˍʽˌ ˔˗ˊʶˌ ʰˎˍʷˌ ˍˇ ˎ˕ʹ˂ˈ ˁˈˋˍˇˌ ʶ˄ʰˉˈʻʶˋʹˌ ˋˍˇˎˌ ʋΦʇΦʆΦɮΦ 
ˁʰʽ ʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʰʴˇˊʱ ʰ˄ʰˁˎˁ˂˗ˋʽ˃˖˄ ˎ˂ʽˁ˗˄ ʶ˄ʻʰˊˊˏ˄ʶʽ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ 
ʰ˄ʰˁˏˁ˂˖ˋʹˌ ˁʰʽ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹˌ ˍ˖˄ ˇʽˁˇʵˇ˃ʽˁ˗˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄Φ 

 

 

ɳˉʾˉʶʵˇ оΥ ʅʶ ʰˎˍˈ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˔˗ˊʶˌ ˃ʶ ʰˎ˅ʹ˃ʷ˄ʹ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ʶˎʰʽˋʻʹˋʾʰ 
ˁʰʽ ˎ˕ʹ˂ˈ ˁʰˍʱ ˁʶ˒ʰ˂ʺ˄ ʶʽˋˈʵʹ˃ʰΣ ˈˉ˖ˌ ʹ ɱʶˊ˃ʰ˄ʾʰΣ ʹ ʁ˂˂ʰ˄ʵʾʰΣ ʹ ɲʰ˄ʾʰΣ ʹ 
ʅˇˎʹʵʾʰΣ ʹ ɮˎˋˍˊʾʰΦ ʅˍʽˌ ˔˗ˊʶˌ ʰˎˍʷˌ ʹ ʰˎˋˍʹˊʺ ˄ˇ˃ˇʻʶˋʾʰΣ ˍˇ ʽʵʰʾˍʶˊʰ ˎ˕ʹ˂ˈ 
ˁˈˋˍˇˌ ʶ˄ʰˉˈʻʶˋʹˌΣ ˇʽ ʶˎ˄ˇʿˁʷˌ ˒ˇˊˇ˂ˇʴʽˁʷˌ ˊˎʻ˃ʾˋʶʽˌ ˁʰʽ ˍʰ ˇʽˁˇ˄ˇ˃ʽˁʱ ˁʾ˄ʹˍˊʰ 
ʴʽʰ ˍʹ ˔ˊʺˋʹ ʰ˄ʰˁˎˁ˂˗ˋʽ˃˖˄ ˎ˂ʽˁ˗˄ ˁʰʽ ʹ ˃ʶʴʱ˂ʹ ʰʴˇˊʱ ʰ˄ʰˁˎˁ˂˗ˋʽ˃˖˄ ˎ˂ʽˁ˗˄ 
ˋˎ˄ˍʶ˂ˇˏ˄ ˋˍʹ˄ ʰ˅ʽˈ˂ˇʴʹ ʰ˄ʰˁˏˁ˂˖ˋʹ ˍ˖˄ ˇʽˁˇʵˇ˃ʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄Φ 
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ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɿʁɾʁɸɳʅɹɮ-1-ɳʇʄʍʃɶ 
 

ʁʵʹʴʾʰ омκмффф ɳɳ 

 

ɳˉʽˍˊʷˉʶˍʰʽ ʹ ʰˉˈˊˊʽ˕ʹ ˋʶ ʋΦʇΦʆΦɮ : 
ˋˁˎˊˇʵʷ˃ʰˍˇˌΣ ˍˇˏʲ˂˖˄Σ ˁʶˊʰ˃ʽˁ˗˄Σ ˉˇˎ ʶʾ˄ʰʽ ʴ˄˖ˋˍʺ ʹ ˉˊˇʷ˂ʶˎˋʺ ˍˇˎˌ ˁʰʽ 
ˋˍʰ ˇˉˇʾʰ ˉʶˊʽʷ˔ˇ˄ˍʰʽ ˔ʰ˃ʹ˂ʷˌ ˉˇˋˈˍʹˍʶˌ ʱ˂˂˖˄ ˎ˂ʽˁ˗˄ ό˃ʷˍʰ˂˂ʰΣ ˉ˂ʰˋˍʽˁʱΣ 
˅ˏ˂ˇΣ ʶ˂ʰˋˍʽˁʱΣ ˇˊʴʰ˄ʽˁʱ ˁΦʰΦύΦ  
 

ɲʶ˄ ʶˉʽˍˊʷˉʶˍʰʽ:  
ʵˇ˃ʽˁ˗˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ ˉˇˎ ʷ˔ˇˎ˄ ˊˎˉʰ˄ʻʶʾ ʰˉˈ ʶˉʽˁʾ˄ʵˎ˄ʶˌ ˇˊʴʰ˄ʽˁʷˌ ʺ 
ʰ˄ˈˊʴʰ˄ʶˌ ˇˎˋʾʶˌΦ  
ʵˇ˃ʽˁ˗˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ ʷ˔ʶʽ ʴʾ˄ʶʽ ʶˉʶ˅ʶˊʴʰˋʾʰΣ ˁʱ˂ˎ˕ʹ ʺ ʲʰ˒ʺ ˃ʶ 
ˎ˂ʽˁʱ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ʶˉʽˁʾ˄ʵˎ˄ʶˌ ˇˎˋʾʶˌ όˉʾˋˋʰΣ ʽˋˇˁˎʰ˄ʽˇˏ˔ʶˌ ʁ ˄˗ˋʶʽˌΣ 
ʵʽʰ˂ˏˍʶˌΣ ˔ʹ˃ʽˁʷˌ ˇˎˋʾʶˌ ʴʽʰ ˉˊˇˋˍʰˋʾʰ ʰˉˈ ˍʹ˄ ˎʴˊʰˋʾʰ ˁΦʰΦύ  
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ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɿʁɾʁɸɳʅɹɮ-2-ɳɽɽɮɲɮ 
 

 

 

 

ʅ˔ʷʵʽˇ ʃɲ нллтΣ ʊɳɼ момнκнп-8-2010 

 

ɾʷˍˊʰΣ ˈˊˇʽ ˁʰʽ ˉˊˈʴˊʰ˃˃ʰ ʴʽʰ ˍʹ˄ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ʰˉˇʲ˂ʺˍ˖˄ ʰˉˈ ʶˁˋˁʰ˒ʷˌΣ ˁʰˍʰˋˁʶˎʷˌ  

ˁʰʽ ˁʰˍʶʵʰ˒ʾˋʶʽˌ όɮɳɼɼύ 

 

 

ʅɼʁʃʁʅ 
 

× ʃˊˈ˂ʹ˕ʹ ʵʹ˃ʽˇˎˊʴʾʰˌ ʰˉˇʲ˂ʺˍ˖˄ ʰˉˈ ˇʽˁˇʵˇ˃ʽˁʷˌ ʶˊʴʰˋʾʶˌΣ ʷˊʴʰ ˍʶ˔˄ʽˁ˗˄ ˎˉˇʵˇ˃˗˄Σ ʶˁˋˁʰ˒ʷˌΣ  

˒ˎˋʽˁʷˌ ˁʰʽ ˉʱˋʹˌ ˒ˏˋʶ˖ˌ ˁʰˍʰˋˍˊˇ˒ʷˌ ˁʰʽ ʶˉʽˉˊˇˋʻʷˍ˖ˌ ˍʹ˄ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹΣ ˍʹ˄ ʰ˄ʰˁˏˁ˂˖ˋʹ ˁʰʽ 

ˍʽˌ ʱ˂˂ʶˌ ˃ˇˊ˒ʷˌ ʰ˅ʽˇˉˇʾʹˋʹˌΣ  

 

--˄ ʰ ˃ʶʽ˗˄ʶˍʰʽ ʹ ˉˇˋˈˍʹˍʰ ˁ ʰʽ ʹ ʶˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰ ˍ˖˄ ˉˊˇˌ ʵʽʱʻʶˋʹ ʰˉˇʲ˂ʺˍ˖˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ ˋˍˈ˔ˇˎˌ  

ˁʰʽ ˍʽˌ ʴʶ˄ʽˁʷˌ ʰˊ˔ʷˌ ˍˇˎ ɿΦ нфофκнллм όʱˊʻˊʰ м ˁʰʽ пύΣ ˁʰʻ˗ˌ ˁʰʽ  

 

--˄ ʰ ʲʶ˂ˍʽ˗˄ʶˍʰʽ ʹ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ʶˉʾʵˇˋʹ ˈ˂˖˄ ˍ˖˄ ˇʽˁˇ˄ˇ˃ʽˁ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ  

ˇʽˁˇʵˇ˃ʽˁʷˌ ʶˊʴʰˋʾʶˌ ˁʰʽ ˍʶ˔˄ʽˁʱ ʷˊʴʰ ˁʰʽ ˁˎˊʾ˖ˌ ˍ˖˄ ˒ˇˊʷ˖˄ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʱ˃ʶˋʰ ˋˍʹ ʵʽʰ˔ʶʾˊʽˋʹ  

ˍ˖˄ ˎ˂ʽˁ˗˄ ʰˎˍ˗˄Φ  
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ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɲɹɮʋɳɹʄɹʅɶ-ɳɿɮɽɽɮɼʆɹɼɶ ɲɹɮʋɳɹʄɹʅɶ-
ɳʃɮɿɮʋʄɶʅɹɾʁʃʁɹɶʅɶ ɮΦɳΦɼΦɼΦ 

ζɲʽʰ˔ʶʾˊʽˋʹ ɮɳɼɼη ʹ ˋˎ˂˂ˇʴʺΣ ˃ʶˍʰ˒ˇˊʱΣ ˃ʶˍʰ˒ˈˊˍ˖ˋʹΣ ˉˊˇˋ˖ˊʽ˄ʺ ʰˉˇʻʺˁʶˎˋʹΣ  

ʰ˅ʽˇˉˇʾʹˋʹ ˁʰʽ ʵʽʱʻʶˋʹ ˍ˖˄ ɮɳɼɼΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ʶˉˇˉˍʶʾʰˌ ˍ˖˄  

ʶˊʴʰˋʽ˗˄ ʰˎˍ˗˄ ˁʰʽ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍ˖˄ ˔˗ˊ˖˄ ʰˉˇʻʺˁʶˎˋʹˌΣ ˃ʶˍʰ˒ˈˊˍ˖ˋʹˌΣ  

ʰ˅ʽˇˉˇʾʹˋʹˌ ˁʰʽ ʵʽʱʻʶˋʹˌ ˍ˖˄ ɮɳɼɼ ˃ʶˍʱ ˍʹ˄ ˉʰˏˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎˌΦ 
 

ζɳ˄ʰ˂˂ʰˁˍʽˁʺ ʵʽʰ˔ʶʾˊʽˋʹηΣ ˇʽ ʶˊʴʰˋʾʶˌ ˋˎ˂˂ˇʴʺˌΣ ˃ʶˍʰ˒ˇˊʱˌΣ ˉˊˇˋ˖ˊʽ˄ʺˌ   

ʰˉˇʻʺˁʶˎˋʹˌΣ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹˌΣ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˁʰʽ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ɮɳɼɼΣ  

˗ˋˍʶ ˃ʶ ˍʹ˄ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ʺ ʰ˅ʽˇˉˇʾʹˋʺ ˍˇˎˌ ˄ʰ ʶˉʽˋˍˊʷ˒ˇˎ˄ ˋˍˇ ˊʶˏ˃ʰ ˍʹˌ  

ʰʴˇˊʱˌ ʺ ˄ʰ ˉˊˇ˖ʻˇˏ˄ˍʰʽ ˋʶ ʱ˂˂ʶˌ ˔ˊʺˋʶʽˌΦ 
 

ζɳˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹη ˇˉˇʽʰʵʺˉˇˍʶ ʶ˄ʷˊʴʶʽʰ ˃ʷˋ˖ ˍʹˌ ˇˉˇʾʰˌ ˍʰ ˎ˂ʽˁʱ ˉˇˎ  

ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˁʰˍʶʵʰ˒ʾˋʶʽˌΣ ʰ˄ʶʴʷˊˋʶʽˌ ˇʽˁˇʵˇ˃˗˄Σ ˒ˎˋʽˁʷˌ ʺ ʱ˂˂ʶˌ  

ˁʰˍʰˋˍˊˇ˒ʷˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍˇˎˌ ˋˁˇˉˇˏˌ ˉˇˎ ˋ˔ʶʵʽʱˋˍʹˁʰ˄Σ ˃ʶ ʺ ˔˖ˊʾˌ  

ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ ʲˇʹʻʹˍʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˋˍʹ˄ ʰʴˇˊʱΦ 
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ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɳʃɳʀɳʄɱɮʅɹɮ-ɮɿɮɼʇɼɽʍʅɶ- 
ɮɿɮɼʆɶʅɶ ɳɿɳʄɱɳɹɮʅ 

ζɳˉʶ˅ʶˊʴʰˋʾʰηΣ ʹ ʵʽʰ˂ˇʴʺ ˁʰʽ ʻˊʰˏˋʹΣ ˁʰʻ˗ˌ ˁʰʽ ˇˉˇʽʰʵʺˉˇˍʶ ʱ˂˂ʹ ʶ˄ʷˊʴʶʽʰ ʴʽʰ  ˍʹ˄  

ʰ˅ʽˇˉˇʾʹˋʹ ʺκˁʰʽ ˍʹ ʵʽʱʻʶˋʺ ˍ˖˄ ɮɳɼɼΣ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˃ʶˍʱ ˍʹ˄ ˉʰˊʱʵˇˋʹ ˍˇˎˌ ˋʶ  

ʶʴˁʶˁˊʽ˃ʷ˄ʹ ʶʴˁʰˍʱˋˍʰˋʹΦ 

 

ζɮ˄ʰˁˏˁ˂˖ˋʹη ʹ ʶˉʰ˄ʶˉʶ˅ʶˊʴʰˋʾʰ ̀ ʶ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰʴ˖ʴʺˌ ˍ˖˄  ʰ˄ʰˁˎˁ˂˗ˋʽ˃˖˄ ˎ˂ʽˁ˗˄ ˉˇˎ  

ˉʶˊʽʷ˔ˇ˄ˍʰʽ ˋˍʰ ʰˉˈʲ˂ʹˍʰ ˎ˂ʽˁʱ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ ˍˇ˄ ʰˊ˔ʽˁˈ ˍˇˎˌ ˋˁˇˉˈ ʺ  

ʴʽʰ ʱ˂˂ˇˎˌ ˋˁˇˉˇˏˌΣ ˉ˂ʹ˄ ˍʹˌ ʰ˄ʱˁˍʹˋʹˌ ʶ˄ʷˊʴʶʽʰˌΦ 

 

ζɮ˄ʱˁˍʹˋʹ ʶ˄ʷˊʴʶʽʰˌη ʹ ˔ˊʺˋʹ ˍ˖˄ ˁʰˎˋʾ˃˖˄ ˎ˂ʽˁ˗˄ ˍ˖˄ ʶ˄ ˂ˈʴ˖ ʰˉˇʲ˂ʺˍ˖˄ ˖ˌ ˃ʷˋˇˎ  

ˉʰˊʰʴ˖ʴʺˌ ʶ˄ʷˊʴʶʽʰˌΣ ˃ʶ ʱ˃ʶˋʹ ˁʰˏˋʹΣ ˃ʰʸʾ ʺ ˔˖ˊʾˌ ʱ˂˂ʰ ʰˉˈʲ˂ʹˍʰΣ ʰ˂˂ʱ ˃ʶ ʰ˄ʱˁˍʹˋʹ ˍʹˌ  

ʻʶˊ˃ˈˍʹˍʰˌΣ ˍʹˊˇˎ˃ʷ˄˖˄ ˍ˖˄ ʵʽʰˍʱ˅ʶ˖˄ ˍʹˌ ˁʶʾ˃ʶ˄ʹˌ ˄ˇ˃ˇʻʶˋʾʰˌ ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍˇˎ  

ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΦ 
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ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɮʀɹʁʃʁɹɶʅɶ-ɲɹɮʋɳɹʄɹʅʆɳʅ ɮ.ɳ.ɼ.ɼ. 

¾ζɮ˅ʽˇˉˇʾʹˋʹη ˁʱʻʶ ʶˊʴʰˋʾʰ ʰˉˈ ˍʽˌ ʰ˄ʰ˒ʶˊˈ˃ʶ˄ʶˌ ˋˍˇ ʃʰˊʱˊˍʹ˃ʰ L±Φɰ  

όʶˊʴʰˋʾʶˌ ʰ˅ʽˇˉˇʾʹˋʹˌύ ˍˇˎ ʱˊʻˊˇˎ мт ˍʹˌ ˁˇʽ˄ʺˌ ˎˉˇˎˊʴʽˁʺˌ ʰˉˈ˒ʰˋʹˌ  

рлфмлκнтнтκнллоΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ʶˉʽˉ˂ʷˇ˄ ˍ˖˄ ʶˉʽ˔˖˃ʰˍ˗ˋʶ˖˄Σ 

ʰˉˇˁʰˍʰˋˍʱˋʶ˖˄ ʰ˄ʶ˄ʶˊʴ˗˄ ˁʰʽ ʶ˄ʶˊʴ˗˄ ˂ʰˍˇ˃ʶʾ˖˄ ˁʰʽ ʰ˄ʶ˅ʷ˂ʶʴˁˍ˖˄  

˔˖˃ʰˍʶˊ˗˄Σ ʶˉʽˁʰ˂ˏ˕ʶ˖˄ ˔˗ˊ˖˄ ˎʴʶʽˇ˄ˇ˃ʽˁʺˌ ˍʰ˒ʺˌ ˁʰʽ ʶ˄ ʴʷ˄ʶʽ ʰ˄ʰ˃ˈˊ˒˖ˋʹ  

ˎˉˇʲʰʻ˃ʽˋ˃ʷ˄˖˄ ˍˇˉʾ˖˄ ʺ ʰ˄ʰˉ˂ʱˋʶ˖˄ ˔˗ˊ˖˄Φ 

 

¾ζɲʽʰ˔ʶʽˊʽˋˍʷˌ ɮɳɼɼη ʶʾ˄ʰʽ ˇʽ ʰ˄ʱʵˇ˔ˇʽ ˍ˖˄ ʵʹ˃ˈˋʽ˖˄ ʺ ʽʵʽ˖ˍʽˁ˗˄ ʷˊʴ˖˄  

όˁʰˍʰˋˁʶˎʰˋˍʷˌΣ ʶˊʴˇ˂ʺˉˍʶˌ ˍʶ˔˄ʽˁ˗˄ ˁʰʽ ˇʽˁˇʵˇ˃ʽˁ˗˄ ʷˊʴ˖˄Σ ˒ˇˊʶʾˌ  

ʶˁ˃ʾˋʻ˖ˋʹˌ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˁʰʽ ˉʰˊˇ˔ʺˌ ˎˉʹˊʶˋʽ˗˄ ˉˊˇˋ˖ˊʽ˄ʺˌ ʰˉˇʻʺˁʶˎˋʹˌΣ  

ˋˎ˂˂ˇʴʺˌ ˁʰʽ ˃ʶˍʰ˒ˇˊʱˌ ˍ˖˄ ɮɳɼɼύ ʺ ˇ ˁˏˊʽˇˌ ˍˇˎ ʷˊʴˇˎ ʶ˒ˈˋˇ˄ ʵʶ˄ ʷ˔ʶʽ  

ʰ˄ʰʻʷˋʶʽ ˍˇ ʷˊʴˇ ˋʶ ʰ˄ʱʵˇ˔ˇΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɿʁɾʁɸɳʅɹɮ-3-ɳɽɽɮɲɮ 
 

ʃɳɲɹʁ ɳʊɮʄɾʁɱɶʅ 

 

!9YYΣ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍʹ ˃ˇˊ˒ʺ ˍˇˎˌΣ ˍˇ˄ ˈʴˁˇΣ ˍˇ ʲʱˊˇˌ ʺ ˍʰ  

ʶˉʽ˃ʷˊˇˎˌ ˎ˂ʽˁʱ ʰˉˈ ˍʰ ˇˉˇʾʰ  ˋˎ˄ˍʾʻʶ˄ˍʰʽΣ ˁʰʻ˗ˌ ˁʰʽ  

 

V ˋʶ ˋˍʶˊʶʱ ʰˉˈʲ˂ʹˍʰ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍʹ˄ ˁˇˉʺ ˃ʰˊ˃ʱˊ˖˄ ˉˇˎ  

ˉˊˇˇˊʾʸˇ˄ˍʰʽ ʴʽʰ ˇʽˁˇʵˇ˃ʽˁʷˌ ʶˊʴʰˋʾʶˌ ˁʰʽ  

 

V ˉʶˊʾˋˋʶʽʰ ˋˁˎˊˇʵʷ˃ʰˍˇˌΣ  

 

ʶ˒ˈˋˇ˄ ʵʶ˄ ˁʰ˂ˏˉˍˇ˄ˍʰʽ ʰˉˈ ʱ˂˂ʶˌ ˄ˇ˃ˇʻʶˍʽˁʷˌ ˉˊʱ˅ʶʽˌΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɿʁɾʁɸɳʅɹɮ-4-ɳɽɽɮɲɮ 
 ɳʀɮɹʄɳʅɳɹʅ 

 

ʰύ ʆʰ !9YY ˍʰ ˇˉˇʾʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˉʰˊʱʴˊʰ˒ˇ н ˍˇˎ ʱˊʻˊˇˎ н ˍʹˌ ˎˉΩ ʰˊʽʻΦморууκтнрκ  

нллс ˁˇʽ˄ʺ ˎˉˇˎˊʴʽˁʺ ʰˉˈ˒ʰˋʹΣ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ˖ˌ ʶˉʽˁʾ˄ʵˎ˄ʰΦ 

 

ʲύ ʇ˂ʽˁʱ ʶˁˋˁʰ˒˗˄ ˁʰʽ ˁʰˍʶʵʰ˒ʾˋʶ˖˄ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʲʽˇ˃ʹ˔ʰ˄ʽˁʷˌ ʺ ʱ˂˂ʶˌ ˉʶˊʽˇ˔ʷˌ  

ˁʰʽ ʷ˔ˇˎ˄ ˊˎˉʰ˄ʻʶʾ ˋʶ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˔ˊʺˋʹ ʰˉˈ ʶˉʽˁʾ˄ʵˎ˄ʶˌ ˇˎˋʾʶˌ ʺ ˏ˂ʶˌ ˁʰʽ  

˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ˖ˌ ʶˉʽˁʾ˄ʵˎ˄ʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ ˈˊˇˎˌ ˁʰʽ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍˇˎ ʱˊʻˊˇˎ с ˍʹˌ  

ˁˇʽ˄ʺˌ ˎˉˇˎˊʴʽˁʺˌ ʰˉˈ˒ʰˋʹˌ морууκтнрκнллсΦ 

 

ʴύ ʆʰ ʰˉˈʲ˂ʹˍʰ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ʶˊʴʰˋʾʶˌ ʷˊʶˎ˄ʰˌΣ ʶ˅ʰʴ˖ʴʺˌΣ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˁʰʽ  

ʶ˄ʰˉˇʻʺˁʶˎˋʹˌ ˍ˖˄ ˃ʶˍʰ˂˂ʶˎˍʽˁ˗˄ ˉˈˊ˖˄ ˁʰʽ ˍ˖˄ ʲʽˇ˃ʹ˔ʰ˄ʽˁ˗˄ ˇˊˎˁˍ˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ʰˉˈ  

ˍʹ˄ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹ ˍ˖˄ ˂ʰˍˇ˃ʶʾ˖˄Φ 

 

ʵύ ʋ˗˃ʰ ˁʰʽ ʱ˂˂ʰ ˒ˎˋʽˁʱ ˎ˂ʽˁʱ ˉˇˎ ʷ˔ˇˎ˄ ʶˁˋˁʰ˒ʻʶʾ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰˍʰˋˁʶˎʰˋˍʽˁ˗˄  

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Σ ʶ˒ˈˋˇ˄ ʶʾ˄ʰʽ ʲʷʲʰʽˇ ˈˍʽ ˍʰ ˎ˂ʽˁʱ ʰˎˍʱ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˋˍʹ ˒ˎˋʽˁʺ  

ˍˇˎˌ ˁʰˍʱˋˍʰˋʹ ˋˍˇ ˔˗ˊˇ ʰˉˈ ˍˇ˄ ˇˉˇʾˇ ʷʴʽ˄ʶ ʹ ʶˁˋˁʰ˒ʺΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

 ɳʃɹɼɹɿɲʇɿʁʆɶʆɮ ɮΦɳΦɼΦɼΦ  

ʆʰ  ʶˉʽˁʾ˄ʵˎ˄ʰ ˎ˂ʽˁʱ ˉˇˎ ʰˉʰ˄ˍ˗˄ˍʰʽ ˋˍʰ ʶˊʴˇˍʱ˅ʽʰ ʶʾ˄ʰʽΥ 

 
ü  ʃˊˈˋʻʶˍʰ ˋˁˎˊˇʵʷ˃ʰˍˇˌ ˃ʶ ʲʱˋʹ ʵʽʰ˂ˏˍʶˌ  

ü  ʋʹ˃ʽˁʷˌ ˇˎˋʾʶˌ ʴʽʰ ˉˊˇˋˍʰˋʾʰ ʰˉˈ ˍʹ˄ ˎʴˊʰˋʾʰ 

ü  ɼˈ˂˂ʶˌ  

ü  ɱʰ˂ʰˁˍ˗˃ʰˍʰ ˃ʶ ʲʱˋʹ ˍʹ˄ ˉʾˋˋʰ 

ü  ʇ˂ʽˁʱ ˃ʶ ʲʱˋʹ ˍˇ˄ ʰ˃ʾʰ˄ˍˇ  

ü  ɺ˄ʶˌ ˇˊˎˁˍ˗˄ ό˃ˈ˄˖ˋʹύ  

ü  ɰʰ˒ʷˌ ˁʰʽ ˋˍˊ˗˃ʰˍʰ ʶˉʽˁʱ˂ˎ˕ʹˌ  

ü  ɳˉʶ˅ʶˊʴʰˋ˃ʷ˄ʹ ˅ˎ˂ʶʾʰ  

ü  ʄʹˍʾ˄ʶˌ  

ü  ɱˎ˕ˇˋʰ˄ʾʵʶˌ 

 

 

ʅʶ ˔˗ˊˇˎˌ ˈˉˇˎ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ˁʰˍʶʵʱ˒ʽˋʹΣ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ˄ ˄ʰ ˎˉʱˊ˔ˇˎ˄  ˁʱˉˇʽʰ ˎ˂ʽˁʱ όˉΦ˔Φ  

ʰ˃ʾʰ˄ˍˇˌΣ  ˂ ʰ˃ˉˍʺˊʶˌ ʰˍ˃ˇˏ ˄ʰˍˊʾˇˎκˎʵˊʰˊʴˏˊˇˎύ ˉˇˎ  ˂ˈʴ˖ ˍ˖˄ ʽʵʽˇˍʺˍ˖˄ ˍˇˎˌ 

ʻʶ˖ˊˇˏ˄ˍʰʽ ʶˉʽˁʾ˄ʵˎ˄ʰΦ ɶ ˁʰ˂ˏˍʶˊʹ ˃ʷʻˇʵˇˌ ʶʾ˄ʰʽ ʹ ʰˉˇ˃ʱˁˊˎ˄ˋʺ ˍˇˎˌ ˉˊʽ˄ ʰˊ˔ʾˋʶʽ ʹ  

ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˁʰˍʶʵʱ˒ʽˋʹˌΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃɽɮɹʅɹʁ ɲɹɮʋɳɹʄɹʅɶʅ ʆʍɿ ɮΦɳΦɼΦɼΦ ʅʆɶɿ ɳɽɽɮɲɮ 

üɮ˄ʶ˅ʷ˂ʶʴˁˍʹ ʰˉˈʻʶˋʹ  
 
üɼʰ˄ʷ˄ʰ ʵʽˇʽˁʹˍʽˁˈ ˉ˂ʰʾˋʽˇ ˋˎ˂˂ˇʴʺˌ ˁʰʽ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹˌ 

 
¾ζɮˊ˃ˈʵʽʰ ʰˊ˔ʺη ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ˉʰˊˇˏˋʰˌ h ˉˈ˒ʰˋʹˌ ʶʾ˄ʰʽ ˇ ɳʻ˄ʽˁˈˌ ʁˊʴʰ˄ʽˋ˃ˈˌ 
ɳ˄ʰ˂˂ʰˁˍʽˁʺˌ ɲʽʰ˔ʶʾˊʽˋʹˌ ʅˎˋˁʶˎʰˋʽ˗˄ ˁʰʽ ɯ˂˂˖˄ ʃˊˇʿˈ˄ˍ˖˄ όɳʁҍɳɲʅɮʃύ ˈˉ˖ˌ ˇˊʾʸʶˍʰʽ ˋˍʽˌ  
ˉʰˊʰʴˊʱ˒ˇˎˌ  мΣн ˁʰʽ о ˍˇˎ ɦ ˊʻˊˇˎ нп ˍˇˎ ɿΦнфофκнллм όɮ˘мртύΣ ˈˉ˖ˌ ʽˋ˔ˏʶʽΦ 
 
üʆʶ˔˄ˇ˂ˇʴʾʰ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ʴ˄˖ˋˍʺ  
 
üʆʰ ˉˊˇʿˈ˄ˍʰ ʰˉˈ ˍʹ˄ ʰ˄ʰˁˏˁ˂˖ˋʹ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʺ ˍˇˎˌ ʶʾ˄ʰʽ ʵˎ˄ʰˍˈ ˄ʰ 
ʰˉˇˊˊˇ˒ʹʻˇˏ˄ ʱ˃ʶˋʰ ˋˍʽˌ ˁʰˍʰˋˁʶˎʷˌΦ  
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɿʁɾʁɸɳʅɹɮ р-  
ʅʇʅʆɶɾɮʆɮ ɳɿɮɽɽɮɼʆɹɼɶʅ ɲɹɮʋɳɹʄɹʅɶʅ ɮΦɳΦɼΦɼΦ-1 

Å ζʅˏˋˍʹ˃ʰ ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ ʵʽʰ˔ʶʾˊʽˋʹˌη ʹ ˇˊʴʱ˄˖ˋʹ ˋʶ ʰˍˇ˃ʽˁʺ ʺ ˋˎ˂˂ˇʴʽˁʺ ʲʱˋʹ ˃ʶ  

ˇˉˇʽʰʵʺˉˇˍʶ ˄ˇ˃ʽˁʺ ˃ˇˊ˒ʺ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ˋˎ˂˂ˇʴʺˌΣ ˃ʶˍʰ˒ˇˊʱˌΣ  ˉˊˇˋ˖ˊʽ˄ʺˌ  

ʰˉˇʻʺˁʶˎˋʹˌΣ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹˌΣ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˁʰʽ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ɮɳɼɼΦ 

 

ɼʱʻʶ ʶʴˁẖ ʱˋˍʰˋʹ ˉˇˎ ʶˁˍʶ˂ʶʾ ʶˊʴʰˋʾʶˌ ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍ˖˄ ɮɳɼɼ ˉˊʷˉʶʽ ˄ʰ  

ʶ˄ˍh̝ ʻʶʾ ʺ ˄ʰ ˋˎ˃ʲ˂ʹʻʶʾ ˃ʶ ʶʴˁʶˁˊʽ˃ʷ˄ʰ ˋˎˋˍʺ˃ʰˍʰ ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ  ɲ̔ ʰ̝ʁ ʾˊʽˋʹˌ. 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɿʁɾʁɸɳʅɹɮ р-  
ʅʇʅʆɶɾɮʆɮ ɳɿɮɽɽɮɼʆɹɼɶʅ ɲɹɮʋɳɹʄɹʅɶʅ ɮΦɳΦɼΦɼΦ-2 

ʆʰ ˋˎˋˍʺ˃ʰˍʰ ʰˉˇʲ˂ʷˉˇˎ˄ ʶʽʵʽˁˈˍʶˊʰΥ 

 

ʰύ ˋˍʹ ˋˎ˂˂ˇʴʺ ˍ˖˄ ɮɳɼɼ ʰˉˈ ˍʰ ʶˊʴˇˍʱ˅ʽʰ ʺ ˍˇˎˌ ˔˗ˊˇˎˌ ˉˇˎ ˉʰˊʱʴˇ˄ˍʰʽ 
ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʵʽˇ˔ʶˍʶˏˇ˄ˍʰʽ ˉˊˇˌ ˍʽˌ ˉ˂ʷˇ˄ ʶ˄ʵʶʵʶʽʴ˃ʷ˄ʶˌ ˂ˏˋʶʽˌ 
ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ ʵʽʰ˔ʶʾˊʽˋʹˌΦ 

 

ʲύ ˋˍʹ˄ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ʺ ˋˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ 
ʰ˄ʰˁˏˁ˂˖ˋʹˌ ˍ˖˄ ˋˎ˂˂ʶʴˈ˃ʶ˄˖˄ ˎ˂ʽˁ˗˄Φ 

 

ʴύ ˋˍʹ ˋˎ˃˃ˈˊ˒˖ˋʹ ˃ʶ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˉˇˎ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋʶ ʻʷ˃ʰˍʰΥ 

ʴΦмύ ˉˊˇˋˍʰˋʾʰˌ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ˍʹˌ ˎʴʶʾʰˌ ˁʰʽ ʰˋ˒ʱ˂ʶʽʰˌ ˍ˖˄ ˁʰˍʰ˄ʰ˂˖ˍ˗˄ 
ˁʰʽ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄ ˋˍˇ ˋˏˋˍʹ˃ʰΦ 

ʴΦнύ ˉˊˇˋˍʰˋʾʰˌ ˍ˖˄ ʵʽˁʰʽ˖˃ʱˍ˖˄ ʲʽˇ˃ʹ˔ʰ˄ʽˁˇˏ ˁʰʽ ʶ˃ˉˇˊʽˁˇˏ ʰˉˇˊˊʺˍˇˎΦ 

ʴΦоύ ʰˉˇ˒ˎʴʺˌ ʶ˃ˉˇʵʾ˖˄ ˋˍˇ ʶ˃ˉˈˊʽˇ ʺ ˋˍˊʶʲ˂˗ˋʶ˖˄ ˋˍˇ˄ ʰ˄ˍʰʴ˖˄ʽˋ˃ˈ ʴʽʰ ˍʰ 
ʶʽˋʰʴˈ˃ʶ˄ʰ ˉˊˇʿˈ˄ˍʰΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɿʁɾʁɸɳʅɹɮ р-  
ʅʇʅʆɶɾɮʆɮ ɳɿɮɽɽɮɼʆɹɼɶʅ ɲɹɮʋɳɹʄɹʅɶʅ ɮΦɳΦɼΦɼΦ-3 

¾ɲɹɮɲɹɼɮʅɹɮ ɮɲɳɹʍɿ ɱɹɮ ɾʁɿɮɲɳʅ ɳʃɳʀɳʄɱɮʅɹɮʅ ɮΦɳΦɼΦɼΦ 
 ɱʽʰ ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍˇˎ ˁˈˋˍˇˎˌ ˍʹˌ ʶˉʷ˄ʵˎˋʹˌΣ ˔ˊʶʽʱʸʶˍʰʽ ˃ʽʰ ʶˁˍʾ˃ʹˋʹ ˍ˖˄ ˉˇˋˇˍʺˍ˖˄ ˉˇˎ  
ʻʰ ʵʽʰ˔ʶʽˊʾʸʶˍʰʽ ˍˇ ʅˏˋˍʹ˃ʰ ʰ˄ʱ ʷˍˇˌΣ ʰ˄ʱ˂ˇʴʹ ˍ˖˄ ˉˇˋˇˍʺˍ˖˄ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄  
ʵʽʰ˔ʶʽˊʽˋˍ˗˄Φ 
 
 

¾  ʂˋˇ˄ ʰ˒ˇˊʱ ˍˇ ˒ʱˁʶ˂ˇ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʽʷ˔ʶʽ ˍʰ ʰˁˈ˂ˇˎʻʰΥ 
 

1. ɮʾˍʹˋʹ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˃ ʶ ˍʰ ˉ˂ʺˊʹ ˋˍˇʽ˔ʶʾʰ ʰˎˍˇˏΦ 
 

2. ʅˍˇʽ˔ʶʾʰ ̄ ˇˎ ʰ˒ˇˊˇˏ˄ ˋˍˇ˄ ʵʽʰ˔ʶʽˊʽˋˍʺ. 
 

3. ʅˁˇˉˈˌκˋˍˈ˔ˇʽ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌΦ ɸʰ ʰ˄ʰ˂ˎʻʶʾ ˇ ˋˁˇˉˈˌ ˁʰʽ ʻʰ ʰ˄ʰ˒ʶˊʻˇˏ˄ 
ˉˇˋˇˍʽˁˇˉˇʽʹ˃ʷ˄ˇʽ ˇʽ ˋˍˈ˔ˇʽ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌΦ ɸʰ ʴʾ˄ʶʽ ˋˎ˄ˇˉˍʽˁʺ ʰ˄ʰ˒ˇˊʱ ˋˍʽˌ 
˃ʶʻˈʵˇˎˌ ˉˇˎ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍ˖˄ ˋˍˈ˔˖˄ ʰˎˍ˗˄Φ ɸʰ ʶˁˍʽ˃ʹʻʶʾ ʹ 
ˋˎ˄ʶʽˋ˒ˇˊʱ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˋˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍ˖˄ ɳʻ˄ʽˁ˗˄ ˋˍˈ˔˖˄Φ 
 

4. ɳ˃ʲʷ˂ʶʽʰ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌΦ ɸʰ ʵˇʻˇˏ˄ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˍˇ ˉʶʵʾˇ ʶ˒ʰˊ˃ˇʴʺˌ ˍˇˎ 
ˋˎˋˍʺ˃ʰˍˇˌΦ ɸʰ ʴʾ˄ʶʽ ʰ˄ʰ˒ˇˊʱ ˋˍˇ ʴʶ˖ʴˊʰ˒ʽˁˈ ʶˏˊˇˌ ˍˇˎΣ ˍˇ˄ ˉ˂ʹʻˎˋ˃ˈ ˋˍˇ˄ ˇˉˇʾˇ 
ʰˉʶˎʻˏ˄ʶˍʰʽ ˁΦʱΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɿʁɾʁɸɳʅɹɮ р-  
ʅʇʅʆɶɾɮʆɮ ɳɿɮɽɽɮɼʆɹɼɶʅ ɲɹɮʋɳɹʄɹʅɶʅ ɮΦɳΦɼΦɼΦ-4 

5. ɳˉʽ˂ˇʴʺκˉʶˊʽʴˊʰ˒ʺ ˍ˖˄ ˃ʶʻˈʵ˖˄ ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ ʵʽʰ˔ʶʾˊʽˋʹˌΦ ɶ ʶˉʽ˂ˇʴʺ ˍ˖˄ ˃ʶʻˈʵ˖˄ 
ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ ʵʽʰ˔ʶʾˊʽˋʹˌ όˋˎ˂˂ˇʴʺ ˁʰʽ ˃ʶˍʰ˒ˇˊʱΣ ˁʰʻ˗ˌ ˁʰʽ ˃ʶˍʷˉʶʽˍʰ ʶˊʴʰˋʾʶˌύ ʻʰ 
ˍʶˁ˃ʹˊʽ˖ʻʶʾ ˃ʶ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱΣ ˇʽˁˇ˄ˇ˃ʽˁʱ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʽˁʱ ˍʶˁ˃ʺˊʽʰΦ  
 

6. ʆʶ˔˄ʽˁˇˇʽˁˇ˄ˇ˃ʽˁʺ ˃ʶ˂ʷˍʹ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌΦ 
ʅˁˇˉʽ˃ˈˍʹˍʰ 
ɮ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
ɾʶʻˇʵˇ˂ˇʴʾʰ ˎ˂ˇˉˇʾʹˋʹˌ 
ʇˉʱˊ˔ˇˎˋʰ ʺκˁʰʽ ʰˉʰʽˍˇˏ˃ʶ˄ʹ ˎˉˇʵˇ˃ʺ 
ʇˉʱˊ˔ˇ˄ ʺκˁʰʽ ʰˉʰʽˍˇˏ˃ʶ˄ˇ ˉˊˇˋ˖ˉʽˁˈ 
ɳˁˍʾ˃ʹˋʹ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ ʶˉʽˉˍ˗ˋʶ˖˄ ʰˉˈ ˍʹ˄ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ  
ˋˎˋˍʺ˃ʰˍˇˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˈ ˈ˒ʶ˂ˇˌ ʰˉˈ ˍʹ˄ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ʵʽʰ˔ʶʾˊʽˋʹΦ 
ʁʽˁˇ˄ˇ˃ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ 

 
7. ɮ˄ˍʾʴˊʰ˒ʰ ˋˎ˃ʲʱˋʶ˖˄ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˃ʶ ʱ˂˂ʰ ˃ʷˊʹ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍˇ˄ ˁˏˁ˂ˇ 
ʶˊʴʰˋʽ˗˄ ʵʽʰ˔ʶʾˊʽˋʹˌΦ 
 

8. ʃˊˇʴˊʱ˃˃ʰˍʰ ʶ˄ʹ˃ʷˊ˖ˋʹˌκʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹˌ ˔ˊʹˋˍ˗˄κˁˇʽ˄ˇˏΣ ˍʰ ˇˉˇʾʰ ˉˊˇˍʾʻʶˍʰʽ 
˄ʰ ˇˊʴʰ˄˗ˋʶʽ ˍˇ ˋˏˋˍʹ˃ʰΦ 

 
40 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃʄʁʇʃʁɸɳʅɳɹʅ ɱɹɮ ʆɶ ɲɹɮʋɳɹʄɹʅɶ ɮΦɳΦɼΦɼ 

ʃˊʽ˄ ʰˉˈ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍ˖˄ ˇʽˁˇʵˇ˃ʽˁ˗˄ ʶˊʴʰˋʽ˗˄ ʺ ˍ˖˄ ʷˊʴ˖˄ ˍʶ˔˄ʽˁ˗˄ ˎˉˇʵˇ˃˗˄Σ ˇʽ ʵʽʰ˔ʶʽˊʽˋˍʷˌ ɮɳɼɼ  
ˎˉˇ˔ˊʶˇˏ˄ˍʰʽ ˄ʰ ˎˉˇʲʱ˂˂ˇˎ˄ ʅˍˇʽ˔ʶʾʰ ʴʽʰ ˍʹ ɲʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ɮˉˇʲ˂ʺˍ˖˄ όʅɲɮύ ˉˇˎ ʻʰ ˉʰˊʰ˔ʻˇˏ˄ ʰˉˈ  
ˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʱ ˍˇˎˌΣ ˉʰˊʷ˔ˇ˄ˍʰˌ  ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʴʽʰ 

 

ω ˍˇ ˈ˄ˇ˃ʰ ˁʰʽ ˍʹ ɲʽʶˏʻˎ˄ˋʹ ˍˇˎ ʵʽʰ˔ʶʽˊʽˋˍʺ 
ω ˍˇ˄ ˍˈˉˇ ˁʰʽ ˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˉˊˇʷ˂ʶˎˋʹˌ ˍ˖˄ ʰˉˇʲ˂ʺˍ˖˄ 
ω ˍˇ˄ ˁˏˊʽˇ ˍˇˎ ʷˊʴˇˎ 
ω ˍʹ ˋˎ˄ˇ˂ʽˁʺ ˉˇˋˈˍʹˍʰ ˁʰˍ˘ ˈʴˁˇ όˁΦΦ̌ύ ʺ ˁʰˍʱ ʲʱˊˇˌ όˁΦΦ̡ύ ˍ˖˄ ʰˉˇʲ˂ʺˍ˖˄ ˉˇˎ ʶˁˍʽ˃ʱˍʰʽ  
ˈˍʽ ʻʰ ˉʰˊʰ˔ʻʶʾ ʰˉˈ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍˇˎ ʷˊʴˇˎ 
ω ˍʽˌ ˉˇˋˈˍʹˍʶˌ ˁΦˇ ̋  ˁΦΦ̡ ʰ˄ʱ ˁʰˍʹʴˇˊʾʰ ʰˉˇʲ˂ʺˍ˖˄ ˉˇˎ ʶˁˍʽ˃ʱˍʰʽ ˈˍʽ ʻʰ ˉʰˊʰ˔ʻˇˏ˄Σ  
ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ɳˎˊ˖ˉʰʿˁˈ ɼʰˍʱ˂ˇʴˇ ɮˉˇʲ˂ʺˍ˖˄Φ 
ω ʶˁˍʾ˃ʹˋʹ ˍʹˌ ˉˇˋˈˍʹˍʰˌ ˁʰʽ ˍˇˎ ˍˏˉˇˎ ˍ˖˄ ˎ˂ʽˁ˗˄ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʰˉˈ ˍˇ  
ʵʽʰ˔ʶʽˊʽˋˍʺ 
ω ʶˁˍʾ˃ʹˋʹ ˍʹˌ ˉˇˋˈˍʹˍʰˌ ˍ˖˄ ˎ˂ʽˁ˗˄ ˉˇˎ ʻʰ ˇʵʹʴʹʻˇˏ˄ ˉˊˇˌ ʰ˄ʰˁˏˁ˂˖ˋʹ ς h ˅ʽˇˉˇʾʹˋʹ 
ω ʶˁˍʾ˃ʹˋʹ ˍʹˌ ˉˇˋˈˍʹˍʰˌ ˍ˖˄ ˁʰˍʰ˂ˇʾˉ˖˄ ʴʽʰ ˎʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ 
ω ʶˉʽˁˎˊ˖˃ʷ˄ˇ ʰ˄ˍʾʴˊʰ˒ˇ ˍʹˌ ˋˏ˃ʲʰˋʹˌ ˍˇˎ ʵʽʰ˔ʶʽˊʽˋˍʺ ˃ʶ ʶʴˁʶˁˊʽ˃ʷ˄ˇ ˋˏˋˍʹ˃ʰ ɳ˄ʰ˂˂ʰˁˍʽˁʺˌ  
ʵʽʰ˔ʶʾˊʽˋʹˌ ɮɳɼɼ ʺ ˎˉʶˏʻˎ˄ʹ ʵʺ˂˖ˋʹ ˍˇˎ ʵʽʰ˔ʶʽˊʽˋˍʺ ˈˍʽ ʻʰ ˋˎ˄ʶˊʴʰˋʻʶʾ ˃ʶ ʶʴˁʶˁˊʽ˃ʷ˄ˇ  
ˋˏˋˍʹ˃ʰ ʴʽʰ  ˍʹ˄ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ʰˉˇʲ˂ʺˍ˖˄ ˉˇˎ ʻʰ ˉʰˊʰ˔ʻˇˏ˄ ʰˉˈ ˍˇ ʷˊʴˇΣ  
ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʵʽʰˍʱ˅ʶʽˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʰˉˈ˒ʰˋʹˌΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɹɲɹʍʆɹɼɮ ɳʄɱɮ-1 

ʰмΦ ʆˇ ʅɲɮ ˎˉˇʲʱ˂˂ʶˍʰʽ ʰˉˈ ˍˇ˄ ʵʽʰ˔ʶʽˊʽˋˍʺ ɮɳɼɼΣ ˋˍʽˌ ʰˊ˃ˈʵʽʶˌ  ˉˇ˂ʶˇʵˇ˃ʽˁʷˌ ˎˉʹˊʶˋʾʶˌ ˃ʰʸʾ  

˃ʶ ˍʰ ʱ˂˂ʰ ʵʽˁʰʽˇ˂ˇʴʹˍʽˁʱ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ  ʴʽʰ ˍʹ ˔ˇˊʺʴʹˋʹ ʺ ʰ˄ʰʻʶ˗ˊʹˋʹ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄  

ʰʵʶʽ˗˄ ʴʽʰ ʰ˄ʷʴʶˊˋʹ ˁˍʽˊʾ˖˄Σ ˁʰˍʶʵʰ˒ʾˋʶʽˌΣ ʶˉʽˋˁʶˎʷˌΣ ˁΦ˂ˉΦ 

 

ʰнΦ  ʁ ʵʽʰ˔ʶʽˊʽˋˍʺˌ ˎˉˇ˔ˊʶˇˏˍʰʽ ˃ʶ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ˄ʰ ˉˊˇˋˁˇ˃ʾʸʶʽ ˋˍʽˌ ʰˊ˃ˈʵʽʶˌ  

ˉˇ˂ʶˇʵˇ˃ʽˁʷˌ ˎˉʹˊʶˋʾʶˌ ˃ʰʸʾ ˃ʶ ʶˉʽˁˎˊ˖˃ʷ˄ˇ ʰ˄ˍʾʴˊʰ˒ˇ ˍ˖˄  ʅˍˇʽ˔ʶʾ˖˄ ɲʽʰ˔ʶʾˊʽˋʹˌ ɮˉˇʲ˂ʺˍ˖˄  

όʅɲɮύ ʶʴʴˎʹˍʽˁʺ ʶˉʽˋˍˇ˂ʺ ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄ʹˌ  ʆˊʱˉʶʸʰˌ ʺ ˍˇˎ ʆʰ˃ʶʾˇˎ ʃʰˊʰˁʰˍʰʻʹˁ˗˄ ˁʰʽ  

ɲʰ˄ʶʾ˖˄Σ ˉˇˋˇˏ  

 

V лΦн ҈ ʶˉʾ ˍˇˎ ˋˎ˄ˇ˂ʽˁˇˏ ʃʇ ˍˇˎ ʷˊʴˇˎ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ʴʽʰ ʷˊʴʰ ʶˁˋˁʰ˒˗˄ ˁʰʽ  

V лΦр ҈ ʶˉʾ ˍˇˎ ˋˎ˄ˇ˂ʽˁˇˏ ʃʇ ˍˇˎ ʷˊʴˇˎ ʴʽʰ ʷˊʴʰ ˁʰˍʰˋˁʶˎ˗˄ ˁʰʽ  

ˁʰˍʶʵʰ˒ʾˋʶ˖˄Φ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
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ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɹɲɹʍʆɹɼɮ ɳʄɱɮ-2 

ʰΦоύ ʁ ʵʽʰ˔ʶʽˊʽˋˍʺˌ ʶ˄ˍˈˌ ол ʹ˃ʶˊ˗˄ ʰˉˈ ˍʹ˄ ʰˉˇˉʶˊʱˍ˖ˋʹ ˍ˖˄ ʶˊʴʰˋʽ˗˄  ʵʽʰ˔ʶʾˊʽˋʹˌ ˍ˖˄  

ɮɳɼɼΣ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˁʰˍʰʻʷˍʶʽ ˋˍʹ˄ ˖ˌ ʱ˄˖ ʰˊ˃ˈʵʽʰ ˎˉʹˊʶˋʾʰ ʲʶʲʰʾ˖ˋʹ ˉʰˊʰ˂ʰʲʺˌ ˍ˖˄  

ɮɳɼɼ ʰˉˈ ʶʴˁʶˁˊʽ˃ʷ˄ˇ ˋˏˋˍʹ˃ʰ ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ  ʵʽʰ˔ʶʾˊʽˋʹˌΣ ˋˍʹ˄ ˇˉˇʾʰ ʶˁˍˈˌ ʰˉˈ ˍʰ  

ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˎˉˈ˔ˊʶˇˎΣ ˍʹ ɲκ˄ˋʹ ˁʰʽ ˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˉˊˇʷ˂ʶˎˋʹˌ ˍ˖˄ ʰˉˇʲ˂ʺˍ˖˄  

ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ʶˉʾˋʹˌ ˍʰ ʰˁˊʽʲʺ ˋˍˇʽ˔ʶʾʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ˁʰˍʹʴˇˊʾʶˌ ˁʰʽ ˍʽˌ ˉˇˋˈˍʹˍʶˌ ˍ˖˄  

ɮɳɼɼ ˉˇˎ ˉʰˊʶ˂ʺ˒ʻʹˋʰ˄Σ ʲʱˋʶʽ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ˉʰˊʰˋˍʰˍʽˁ˗˄ όɲʶ˂ˍʾ˖˄ ɮˉˇˋˍˇ˂ʺˌΣ   

ʆʽ˃ˇ˂ˇʴʾ˖˄ ˁ˂ˉύ ˉˇˎ ˍʹˊˇˏ˄ˍʰʽ ˋˍˇ ʰˊ˔ʶʾˇ ˍˇˎ ʶ˄ ˂ˈʴ˖ ˋˎˋˍʺ˃ʰˍˇˌΦ 

 

ʰΦпύ ɳ˄ˍˈˌ мл ʹ˃ʶˊ˗˄ ʰˉˈ ˍʹ˄ ˁʰˍʱʻʶˋʹ ˍʹˌ ˖ˌ ʱ˄˖ ʲʶʲʰʾ˖ˋʹˌΣ ʶˉʽˋˍˊʷ˒ʶˍʰʽ ʹ ʶʴʴˎʹˍʽˁʺ  

ʶˉʽˋˍˇ˂ʺ ˋˍˇ˄ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇ ʵʽʰ˔ʶʽˊʽˋˍʺ ɮɳɼɼΦ 

 

ʰΦрύ ʅʶ ˉʶˊʾˉˍ˖ˋʹ ʵʽʰˁˇˉʺˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ʰ˄ʰˋˍʷ˂˂ʶˍʰʽ ʹ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ʶʵʰ˒ʾˇˎ  

ʰΦнΣ ʴʽʰ ˈˋˇ ˔ˊˈ˄ˇ ʷ˔ˇˎ˄ ʵʽʰˁˇˉʶʾ ˇʽ ʶˊʴʰˋʾʶˌΦ 
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ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɲɶɾʁʅɹɮ ɳʄɱɮ 

ʲΦмύ ɶ ʵʽʰ˔ʶʾˊʽˋʹ ˍʹˌ ˉʶˊʾˋˋʶʽʰˌ ˎ˂ʽˁ˗˄ ʶˁˋˁʰ˒˗˄ ̄ ˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ  ʰˉˈ ʵʹ˃ˈˋʽʰ ʷˊʴʰΥ 

ҍҍ ʁ ʾˍʶ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˖ˌ ˈˊˇˌ ˋˍʹ˄ ʰˉˈ˒ʰˋʹ ʷʴˁˊʽˋʹˌ ˍ˖˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ ˈˊ˖˄ ˍˇˎ 

ʷˊʴˇˎΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˉˊˇʲ˂ʶˉˈ˃ʶ˄ʰ ˋˍʽˌ ˋ˔ʶˍʽˁʷˌ ʵʽʰˍʱ˅ʶʽˌ ˍʹˌ ˁʶʾ˃ʶ˄ʹˌ ˄ˇ˃ˇʻʶˋʾʰˌΣ 

ҍҍʶʾˍʶ ̄ ʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˖ˌ ˈˊˇˌ ˋˍʹ˄ ˋˏ˃ʲʰˋʹ ʰ˄ʱʻʶˋʹˌ ˍˇˎ ʷˊʴˇˎ 
 

ʲΦнύ ɶ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ʰˉˇʲ˂ʺˍ˖˄ ˁʰˍʰˋˁʶˎʺˌ ʺ ˁʰˍʶʵʱ˒ʽˋʹˌ ʷˊʴ˖˄ ˍʶ˔˄ʽˁ˗˄  

ˎˉˇʵˇ˃˗˄ ʺ ˁˍʽˊʽʰˁ˗˄ ʷˊʴ˖˄ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʵʹ˃ˈˋʽʰ ʷˊʴʰΥ 

ҍҍʶʾˍʶ ̄ ʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˖ˌ ˈˊˇˌ ˋˍʹ˄ ʰˉˈ˒ʰˋʹ ʷʴˁˊʽˋʹˌ ˍ˖˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ ˈˊ˖˄ ˍˇˎ  

ʷˊʴˇˎΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˉˊˇʲ˂ʶˉˈ˃ʶ˄ʰ ˋˍʽˌ ˋ˔ʶˍʽˁʷˌ ʵʽʰˍʱ˅ʶʽˌ ˍʹˌ ˁʶʾ˃ʶ˄ʹˌ ˄ˇ˃ˇʻʶˋʾʰˌΣ 

ҍҍʶʾˍʶ ̄ ʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˖ˌ ˈˊˇˌ ˋˍʹ˄ ˋˏ˃ʲʰˋʹ ʰ˄ʱʻʶˋʹˌ ˍˇˎ ʷˊʴˇˎΦ 
 

¾ʲΦоύ ʁ ʵʽʰ˔ʶʽˊʽˋˍʺˌ ˍ˖˄ ʰˉˇʲ˂ʺˍ˖˄ ˁʰˍʰˋˁʶˎʺˌ ʺ ˁʰˍʶʵʱ˒ʽˋʹˌ ʷˊʴ˖˄ ˍʶ˔˄ʽˁ˗˄ ˎˉˇʵˇ˃˗˄  

ʺ ˁˍʹˊʽʰˁ˗˄ ʷˊʴ˖˄ ˃ʶˍʱ ʰˉˈ ˍʹ˄ ʰˉˇˉʶˊʱˍ˖ˋʹ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍˇˎˌ ˇ˒ʶʾ˂ʶʽ ˄ʰ 

ˁʰˍʰʻʷˍʶʽΣ ˋˍʹ˄ ʇˉʹˊʶˋʾʰ ˉˇˎ ʶˉʽʲ˂ʷˉʶʽ ˍˇ ʷˊʴˇΣ ʲʶʲʰʾ˖ˋʹ ˉʰˊʰ˂ʰʲʺˌ ˍ˖˄ ʰˉˇʲ˂ʺˍ˖˄ ʰˉˈ 

ʶʴˁʶˁˊʽ˃ʷ˄ˇ ˋˏˋˍʹ˃ʰ ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ ʵʽʰ˔ʶʾˊʽˋʹˌΣ ˈˉ˖ˌ ˉˊˇʲ˂ʷˉʶˍʰʽ ˋˍʹ˄ ˉʰˊΦ оΣ όʶΦɻ ʰΦоύ ˍˇˎ 

ˉʰˊˈ˄ˍˇˌ ʱˊʻˊˇˎΦ 
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ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃʁʅʁʆɹɼʁɹ ʅʆʁʋʁɹ ɱɹɮ ʆɶ ʅʇɽɽʁɱɶ-ɮʀɹʁʃʁɹɶʅɶ 
ɮɳɼɼ 

Quantitative targets: 
 
 
 
 
 
In particular, energy recovery is excluded from this scope, while 
category 17 05 04 (excavated material) is not included in the calculation 
of the target. 

 
 

1/1/2012 
> 30% 

Reuse, recycling 
recovery 

1/1/2015 
> 50% 

Reuse, recycling 
recovery 

1/1/2020 
> 70% 

Reuse, recycling 
recovery 
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ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʇʃʁɰʁɽɶ ɳɼɸɳʅɳʍɿ-ʃɽɶʄʁʊʁʄɶʅɶ 

 

1. ʆʰ ʶʴˁʶˁˊʽ˃ʷ˄ʰ ˋˎˋˍʺ˃ʰˍʰ ˎˉˇ˔ˊʶˇˏ˄ˍʰʽ ˄ʰ ˎˉˇʲʱ˂˂ˇˎ˄ ˋˍˇ˄ ɳʁɳɲʅɮʃΣ  ˃ ʷ˔ˊʽ ол  

ɾʰˊˍʾˇˎ ˁʱʻʶ ʷˍˇˎˌΣ ʷˁʻʶˋʹ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ ʵʽʰ˔ʶʾˊʽˋʹˌ 

ˍ˖˄ ɮɳɼɼΣ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍʹˌ ˇˉˇʾʰˌ ˉˊˇˋʵʽˇˊʾʸʶˍʰʽ ʶʽʵʽˁˈˍʶˊʰ ʰˉˈ ˍˇ˄ ɳʁɳɲʅɮʃΦ 

 

ʃˊˇˌ ˍˇˏˍˇΣ ˇʽ ʵʽʰ˔ʶʽˊʽˋˍʷˌ ˍ˖˄ ɮɳɼɼ ˎˉˇ˔ˊʶˇˏ˄ˍʰʽ ˄ʰ ˉʰˊʷ˔ˇˎ˄ ˋˍʰ ʰ˄˖ˍʷˊ˖  ̀ ˎˋˍʺ˃ʰˍʰ  

ʰˁˊʽʲʺ ˁʰʽ ʰ˅ʽˈˉʽˋˍʰ ʵʶʵˇ˃ʷ˄ʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʱˊʻˊˇ му  

ˍˇˎ ɿΦ нфофκнллмΦ 

 

Å нΦ ʁ ɳʻ˄ʽˁˈˌ ʁˊʴʰ˄ʽˋ˃ˈˌ ɳ˄ʰ˂˂ʰˁˍʽˁʺˌ ɲʽʰ˔ʶʾˊʽˋʹˌ ʅˎˋˁʶˎʰˋʽ˗˄ ˁʰʽ ɯ˂˂˖˄ ʃˊˇʿˈ˄ˍ˖˄  

όɳʁɳɲʅɮʃύΥ 

ʰύ ʷ˔ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˎ˂˂ˇʴʺˌ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˉʶˊʰʽˍʷˊ˖ ˉ˂ʹˊˇ˒ˇˊʽ˗˄Σ ˃ʶ ˍʹ˄ ʶˉʽ˒ˏ˂ʰ˅ʹ  

ˍˇˎ ʲʽˇ˃ʹ˔ʰ˄ʽˁˇˏ ˁʰʽ ʶ˃ˉˇˊʽˁˇˏ ʰˉˇˊˊʺˍˇˎΦ 

 

ʲύ ˁʰˍʰˊˍʾʸʶʽ ʶˍʺˋʽʶˌ ʶˁʻʷˋʶʽˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ˉʰˊˇˏˋʰˌ ʰˉˈ˒ʰˋʹˌ ˁʰʽ  

ʵʹ˃ˇˋʽˇˉˇʽʶʾ ˁʱʻʶ ʵˏˇ ˔ˊˈ˄ʽʰ ˁʰˍʱ˂ˇʴˇ ˃ʶ ˍʰ ʶʴˁʶˁˊʽ˃ʷ˄ʰ ˋˎˋˍʺ˃ʰˍʰ ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ  

ʵʽʰ˔ʶʾˊʽˋʹˌ ɮɳɼɼΣ ˁʰʻ˗ˌ ˁʰʽ ˃ʶ ˍˇˎˌ ˄ˈ˃ʽ˃ˇˎˌ ˁʰˍˈ˔ˇˎˌ ˍ˖˄ ˉʽˋˍˇˉˇʽʹˍʽˁ˗˄ ʶ˄ʰ˂˂ʰˁˍʽˁʺˌ  

ʵʽʰ˔ʶʾˊʽˋʹˌΦ 
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ɳʃɳʀɳʄɱɮʅɹɮ ɮΦɳΦɼΦɼΦ 

VȺɝɞɘəɞɜɧɛɖůɖ ɢɟɖɛɎŰɤɜ ɚɧɔɤ ɛɖ ɛŮŰŬűɞɟɎɠ      

VɉŬɛɖɚɧŰŮɟɖɠ ˊɞɘɧŰɖŰŬɠ  ŬɜŬəɡəɚɩůɘɛɞ ɡɚɘəɧ 

ɈɣɖɚɧŰŮɟɖɠ ˊɞɘɧŰɖŰŬɠ ˊɟɞɥɧɜ 

ȾɘɜɖŰɐ ɛɞɜɎŭŬ 

ɆŰŬɗŮɟɐ ɛɞɜɎŭŬ 
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 мˇ ɳˉʾˉʶʵˇΥ  ˃ˇ˄ʱʵʶˌ ˒ˇˊʹˍʷˌΣ ˃ʽˁˊʺˌ ʵˎ˄ʰ˃ʽˁˈˍʹˍʰˌΣ ˇʽ 
ˇˉˇʾʶˌ ʶʴˁʰʻʾˋˍʰ˄ˍʰʽ ʶˉʾ ˍˈˉˇˎ ˍˇˎ ʷˊʴˇˎ ʴʽʰ ˍʹ˄ ʰˉʶˎʻʶʾʰˌ 
ʰ˄ʰˁˏˁ˂˖ˋʹ ˍ˖˄ ˎ˂ʽˁ˗˄ ό˔ʰ˃ʹ˂˗˄ ˉˊˇʵʽʰʴˊʰ˒˗˄ύΦ 

ɈˊɞŭɞɢɏŬɠ Ⱦɧůəɘɜɞ ɀɨɚɞɠ 

ɀŬɔɜɐŰɖɠ 

Ɉɚɘəɧ 

ŬɜŬəɨəɚɤůɖɠ 

ȯɛɛɞɠ 
Fe 

ɀɏŰŬɚɚŬ 

ɀŮŰŬűɞɟɘəɐ 

ŰŬɘɜɑŬ 

ɆɢɖɛŬŰɘəɐ ˊŬɟɎůŰŬůɖ əɘɜɖŰɐɠ ɛɞɜɎŭŬɠ ŬɜŬəɨəɚɤůɖɠ 
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ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

 нˇ ɳˉʾˉʶʵˇΥ ˃ˇ˄ʱʵʶˌ ˃ʶ ʶ˂ʰ˒ˊ˗ˌ ˉʽˇ ˉˇ˂ˏˉ˂ˇˁˇ ʶ˅ˇˉ˂ʽˋ˃ˈ 
˔˖ˊʾˌ ʽʵʽʰʾˍʶˊʰ ˃ʶʴʱ˂ʹ ʰˏ˅ʹˋʹ ˋˍˇ ˁˈˋˍˇˌΣ  

 ˇ ˇˉˇʾˇˌ ʶˉʽˍˎʴ˔ʱ˄ʶʽ ˁʰʽ ˁʱˉˇʽˇ ʲʰˋʽˁˈ ʵʽʰ˔˖ˊʽˋ˃ˈΦ 

Ȼɡɔɧɠ Ɉˊɞŭɞɢɐ 

ɀɖɢɎɜɖɛŬ 

ŮəŰɞˊɘůɛɞɨ 

ɛŮŰɎɚɚɤɜ 

ȾɞůəɑɜɘůɛŬ ɇŮɛŬɢɘůŰɐɠ 
ɀŬɔɜɖŰɘəɧɠ 

ŭɘŬɢɤɟɘůŰɐɟŬɠ 

ȾɞůəɑɜɘůɛŬ 

ȷˊɞɛɎəɟɡɜůɖ 

ŭɘŬűɧɟɤɜ 

ɡɚɘəɩɜ 

Ɉɚɘəɧ 

ŬɜŬəɨəɚɤůɖɠ 

 
ɆɢɖɛŬŰɘəɐ ˊŬɟɎůŰŬůɖ ůŰŬɗŮɟɐɠ ɛɞɜɎŭŬɠ ŬɜŬəɨəɚɤůɖɠ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɾˇ˄ˍ˂̫̌  ʵʽʰ˔ʶʾˊʽˋʹˌ ɲˇ˃ʽˁ˗˄ ɮˉˇˊˊʽ˃˃ʱˍ˖˄  
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɾɳʆʄɮ ɮʃʁʆɳɽɳʅɾɮʆɹɼɶʅ ɽɳɹʆʁʇʄɱɹɮʅ 
ɾʁɿʆɳɽʁʇ-1 

¾ɮˎˋˍʹˊʷˌ ˄ˇ˃ˇʻʶˍʽˁʷˌ ˊˎʻ˃ʾˋʶʽˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʰ˄ʶ˅ʷ˂ʶʴˁˍʹ  

ʰˉˈʻʶˋʹ ˍ˖˄ ʵˇ˃ʽˁ˗˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄Φ 

 

¾ɮˏ˅ʹˋʹ ˒ˈˊˇˎ ʰˉˈʻʶˋʹˌ ʵˇ˃ʽˁ˗˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ ˋʶ ʋΦʇΦʆΦɮ ˁʰʽ ˉʰˊʰʴ˖ʴʺˌ 
ˉˊ˗ˍ˖˄ ˎ˂˗˄ ʰˉˈ ˂ʰˍˇ˃ʶʾʰ ʺ ˒ˎˋʽˁʷˌ ʰˉˇʻʷˋʶʽˌΦ 

 

¾ɳˉʽʵˈˍʹˋʹ ˒ˇˊʷ˖˄ ʰ˄ʰˁˏˁ˂˖ˋʹˌ ˃ʶ ˍʰˎˍˈ˔ˊˇ˄ʹ ˒ˇˊˇ˂ˇʴʽˁʺ  

ʰˉʰ˂˂ʰʴʺ ʰˎˍ˗˄ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ ʰ˄ʰʵˈ˔˖˄ ˍʶ˔˄ʽˁ˗˄ ʷˊʴ˖˄ ˉˇˎ  

ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʰ˄ʰˁˎˁ˂˖˃ʷ˄ʰ ʰʵˊʰ˄ʺ ˎ˂ʽˁʱΦ 

 

¾ɳˉʽʲˇ˂ʺ ˔ˊʺˋʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ˉˇˋˇˋˍˇˏ ɮΦɳΦɼΦɼΦ ˋˍʰ ʵʽʱ˒ˇˊʰ ˍʶ˔˄ʽˁʱ ʷˊʴʰΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɾɳʆʄɮ ɮʃʁʆɳɽɳʅɾɮʆɹɼɶʅ ɽɳɹʆʁʇʄɱɹɮʅ 
ɾʁɿʆɳɽʁʇ-2 

Å ɲʹ˃ʽˇˎˊʴʾʰ ˉ˂ʰʽˋʾˇˎ ʶ˂ʷʴ˔ˇˎ ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰˌ ˍ˖˄ ˎ˂ʽˁ˗˄ ʰˎˍ˗˄ ˍˈˋˇ 
ˍʶ˔˄ʽˁʱ ˈˋˇ ˁʰʽ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ ˃ʶ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ 
ˋˎ˄ʻʷˋʶ˖˄ ˁʰʽ ˃ʶ˂ʶˍ˗˄Φ  

 

Å ʅˎ˄ʶ˔ʺˌ ʶ˄ʹ˃ʷˊ˖ˋʹ ˍ˖˄ ˉˇ˂ʽˍ˗˄ ˃ʶ ʵʽʱ˒ˇˊˇˎˌ ˍˊˈˉˇˎˌ ˁʰʽ ˃ʷˋʰΦ 

 

Å ʆʷ˂ˇˌ ˔ˊʺˋʹ ɱʶ˖ʴˊʰ˒ʽˁ˗˄ ʅˎˋˍʹ˃ʱˍ˖˄ ʃ˂ʹˊˇ˒ˇˊʽ˗˄ όGISύ ˗ˋˍʶ ˄ʰ ʶʾ˄ʰʽ 
ʵˎ˄ʰˍˈˌ ˇ ʶ˄ˍˇˉʽˋ˃ˈˌ ˍʹˌ ʰ˄ʶ˅ʷ˂ʶʴˁˍʹˌ ʰˉˈʻʶˋʹˌ ˍ˖˄ ʵˇ˃ʽˁ˗˄ 
ʰˉˇˊˊʽ˃˃ʱˍ˖˄Σ ʹ ˔˖ˊˇˍʰ˅ʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ˔˗ˊ˖˄ ʰ˄ʰˁˏˁ˂˖ˋʹˌΣ ʹ 
ˁʰˍʰʴˊʰ˒ʺ ˍ˖˄ ˎˉˈ ˁʰˍʶʵʱ˒ʽˋʹ ˋˎ˄ˈ˂˖˄ ˁΦ˂ΦˉΦ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ 
ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ʵʽʰ˔ʶʾˊʽˋʺ ˍˇˎˌΦ  
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃɮʄɮɱʁɿʆɳʅ ɳʃɹɰʄɮɲʇɿʅɶʅ ʃʄʁʅʃɮɸɳɹʍɿ 
ɮɿɮɼʇɼɽʍʅɶʅ ɲʁɾɹɼʍɿ ɮʃʁʄʄɹɾɾɮʆʍɿ-1 

¾ʆˇ ˔ʰ˃ʹ˂ˈ ˁˈˋˍˇˌ ʶ˅ˈˊˎ˅ʹˌ ˉˊ˗ˍ˖˄ ˎ˂˗˄ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄  

ˍʽ˃ʺ ˍ˖˄ ʰ˄ʰˁˎˁ˂˖˃ʷ˄˖˄ ˎ˂ʽˁ˗˄Φ 

 

¾ʆˇ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇ ˔ˊʹ˃ʰˍʽˁˈ ˁˈˋˍˇˌ ʶ˄ʰˉˈʻʶˋʹˌ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ 

 

¾ɶ ʷ˂˂ʶʽ˕ʹ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˍ˖˄ ʶ˃ˉ˂ʶˁˇ˃ʷ˄˖˄ ˋˍˇ ˇʽˁˇʵˇ˃ʽˁˈ ˁˏˁ˂˖˃ʰ ʴʽʰ ˍʽˌ 
ʵˎ˄ʰˍˈˍʹˍʶˌ ʰ˄ʰˁˏˁ˂˖ˋʹˌ ɲΦɮΦ 

 

¾ɶ ˃ʹ ˁʰʻʽʶˊ˖˃ʷ˄ʹ ˉʽˋˍˇˉˇʾʹˋʹ ˉˇʽˈˍʹˍʰˌ ˁʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˍ˖˄ 
ʰ˄ʰˁˎˁ˂ˇˏ˃ʶ˄˖˄ ˎ˂ʽˁ˗˄Φ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃɮʄɮɱʁɿʆɳʅ ɳʃɹɰʄɮɲʇɿʅɶʅ ʃʄʁʅʃɮɸɳɹʍɿ 
ɮɿɮɼʇɼɽʍʅɶʅ ɲʁɾɹɼʍɿ ɮʃʁʄʄɹɾɾɮʆʍɿ-2 

Å ɶ ˏˉʰˊ˅ʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˍʶ˔˄ʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˋʶ ʾʵʽˇˎ ˍˏˉˇˎ ˎ˂ʽˁʱ 
ʰˉˈ ˔˗ˊʰ ˋʶ ˔˗ˊʰΦ 

 

Å ɶ ʷ˂˂ʶʽ˕ʹ ʶˉʰˊˁ˗˄ ˁʰʽ ˍʶˁ˃ʹˊʽ˖˃ʷ˄˖˄ ˋˍˇʽ˔ʶʾ˖˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ 
ˉˇʽˈˍʹˍʰ ˁʰʽ ˍʹ ˒ˏˋʹ ˍ˖˄ ɲΦɮΦ 

 

Å ɶ ʰ˄ˇ˃ˇʽˇʴʷ˄ʶʽʰ ˍ˖˄ ˎ˂ʽˁ˗˄ ˉˇˎ ˋˎʴˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽΣ ˉˊˇʶˊ˔ˈ˃ʶ˄ʰ ʰˉˈ 
ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʹʴʷˌΦ 

 

Å ɶ ʶ˃˒ʱ˄ʽˋʹ ˇˊʽˋ˃ʷ˄˖˄ ʶˉʽˁʾ˄ʵˎ˄˖˄ ˇˎˋʽ˗˄ ˋʶ ˃ʽˁˊʷˌ ˉˇˋˈˍʹˍʶˌ ʶ˄ˍˈˌ 
ˍ˖˄ ɲΦɮΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃɮʄɮɱʁɿʆɳʅ ɳʃɹɰʄɮɲʇɿʅɶʅ ʃʄʁʅʃɮɸɳɹʍɿ 
ɮɿɮɼʇɼɽʍʅɶʅ ɲʁɾɹɼʍɿ ɮʃʁʄʄɹɾɾɮʆʍɿ-3 

Å ɶ ˃ʹ ˎˉˇ˔ˊʶ˖ˍʽˁʺ ʶʽˋʰʴ˖ʴʺ ʶʽʵʽˁ˗˄ ˈˊ˖˄ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍ˖˄ ɲΦɮΦ ˁʰˍʱ ˍʹ 
ˋˏ˄ˍʰ˅ʹ ˍ˖˄ ˋˎ˃ʲˇ˂ʰʾ˖˄ ˄ʷ˖˄ ˁʰˍʰˋˁʶˎ˗˄Φ 

 

Å ɶ ˋˎ˄ʶ˔ʺˌ ζ˃ʶˍʰˁʾ˄ʹˋʹη ˍ˖˄ ˋʹ˃ʶʾ˖˄ ˉʰˊʰʴ˖ʴʺˌ ɲΦɮΦΣ ʴʶʴˇ˄ˈˌ ˉˇˎ 
ˋˎ˄ˍʶ˂ʶʾ ˋˍʹ ʵˎˋˁˇ˂ʾʰ ʶ˂ʷʴ˔ˇˎ ˍ˖˄ ˉʰˊʰʴˈ˃ʶ˄˖˄ ɲΦɮΦ 

 

Å ɶ ˎʽˇʻʷˍʹˋʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˉˊˇˋʶʴʴʾˋʶ˖˄ ˁʰʽ ˉˊˇˍˏˉ˖˄ ˋˍʹ ˔ˊʺˋʹ 
ζʰ˄ʰˁˎˁ˂ˇˏ˃ʶ˄˖˄η ˎ˂ʽˁ˗˄ ʰˉˈ ˍʰ ˁˊʱˍʹ ˃ʷ˂ʹ ˍʹˌ ɳΦɳΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɳɱɼɮʆɮʅʆɮʅɳɹʅ ɳʃɳʀɳʄɱɮʅɹɮʅ ɮΦɳΦɼΦɼΦ-1 

Å ɼˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ʻʷˋʹˌ ʶʴˁʰˍʰˋˍʱˋʶ˖˄  
 

ʁ ˉˊ˗ˍˇˌ ˋʹ˃ʰ˄ˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ʶʾ˄ʰʽ ʹ ʶˉʽ˂ˇʴʺ ˍˇˎ ˁʰˍʱ˂˂ʹ˂ˇˎ ˔˗ˊˇˎΣ ˇ 
ˇˉˇʾˇˌ ʻʰ ʶˉʹˊʶʱˋʶʽ ˁʰʻˇˊʽˋˍʽˁʱ ˍʹ˄ ˉˇˊʶʾʰ ʴʽʰ ˍʹ˄ ˃ʶ˂˂ˇ˄ˍʽˁʺ ʶˉʰ˄ʷ˄ˍʰ˅ʹ 
ˍˇˎ ˔˗ˊˇˎ ˋˍʹ ˒ˏˋʹΦ 

 
ʁ ˋ˖ˋˍˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˅ʶˁʽ˄ʱ ʰˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ˎˉʱˊ˔ˇˎˋʰˌ ˁʰˍʱˋˍʰˋʹˌ ˃ʶ 
ʲʱˋʹ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ ˁʰʽ ˍʶ˔˄ʽˁˇˇʽˁˇ˄ˇ˃ʽˁʱ ˁ ˊʽˍʺˊʽʰΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ʵˇʻʶʾ 
˃ʽʰ ˊʶʰ˂ʽˋˍʽˁʺ ˂ˏˋʹ ʹ ˇˉˇʾʰ ˄ʰ ʶʴʴˎʱˍʰʽ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ˉʶˊʽˋˋˈˍʶˊˇ ˍʹ˄ 
ˉˊˇˋˍʰˋʾʰ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ˍʹ ˋ˖ˋˍʺ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˔˗ˊˇˎΦ 

 
ɾʶˍʱ ˍʹ˄ ˉˊ˗ˍʹ ʶˁˍʾ˃ʹˋʹ ˁʰʽ ˍʹ ˂ʺ˕ʹ ˋˍˇʽ˔ʶʾ˖˄ ʰˉˈ ˔ʱˊˍʶˌΣ ˃ʶ˂ʷˍʶˌ όˉ˔Φ 
ˎʵˊˇʴʶ˖˂ˇʴʽˁʷˌΣ ˊˎʻ˃ʽˋˍʽˁʷˌύ ʺ ʶˁʻʷˋʶʽˌ όˉ˔Φ ʰˊ˔ʰʽˇ˂ˇʴʾʰˌΣ ʵʰˋʰˊ˔ʶʾˇˎύ 
ʴʾ˄ʶˍʰʽ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊˇˌ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˔˗ˊ˖˄ ˃ʶˍʱ ʰˉˈ 
ʶˉʰ˄ʶʽ˂ʹ˃˃ʷ˄ʶˌ ʶˉʽˍˈˉʽʶˌ ʶˉʽˋˁʷ˕ʶʽˌ. 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɳɱɼɮʆɮʅʆɮʅɳɹʅ ɳʃɳʀɳʄɱɮʅɹɮʅ ɮΦɳΦɼΦɼΦ-2 

ɾʽʰ ˋʶʽˊʱ ˁˊʽˍʹˊʾ˖˄ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ˂ʹ˒ʻˇˏ˄ ˎˉˈ˕ʹ ʴʽʰ ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˁʰʽ ˍʹ˄  
ˉˊˇʶˉʽ˂ˇʴʺ ˍ˖˄ ˔˗ˊ˖˄ ʶʾ˄ʰʽΥ 

 
Å ʷˁˍʰˋʹ 
Å ʰˉˈˋˍʰˋʹ ʰˉˈ ˇʽˁʽˋ˃ˇˏˌ Σ ˁˇʽ˄˖˄ʽˁʺ ʰˉˇʵˇ˔ʺ 
Å ˍˇˉˇʴˊʰ˒ʾʰ 
Å ʴʶ˖˂ˇʴʾʰ - ˎ ʵˊˇʴʶ˖˂ˇʴʾʰ 
Å ˎʵˊˇ˂ˇʴʽˁʷˌ ς ˁ ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ 
Å ʶˉʽʵˊʱˋʶʽˌ ˋʶ ˉʶˊʽˇ˔ʷˌ ʽʵʽʰʾˍʶˊˇˎ ˁʱ˂˂ˇˎˌΣ ˉˇ˂ʽˍʽˋˍʽˁˇˏˌ ˔˗ˊˇˎˌ ˁʰʽ ˔˗ˊˇˎˌ 
ʰ˄ʰ˕ˎ˔ʺˌ 

Å ʶˉʽʵˊʱˋʶʽˌ ˋˍʹ˄ ˉʰ˄ʾʵʰ ˁʰʽ ˔˂˖ˊʾʵʰ ˍʹˌ ʶˎˊˏˍʶˊʹˌ ˉʶˊʽˇ˔ʺˌ  
Å ʶˉʽʵˊʱˋʶʽˌ ˋʶ ˇʽˁˇ˄ˇ˃ʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ς ̝ ˊʺˋʶʽˌ ʴʹˌ 
Å ʶˉʽʵˊʱˋʶʽˌ ˋˍˇ ˒ˎˋʽˁˈ ˃ʽˁˊˈ-ˍˇˉʾˇ ˍˇˎ ˔˗ˊˇˎ ʵʽʱʻʶˋʹˌ 
Å ʽʵʽˇˁˍʹˋʽʰˁˈ ˁʰʻʶˋˍ˗ˌ 
Å ˁˈˋˍˇˌ ʷˊʴ˖˄ ˎˉˇʵˇ˃ʺˌ -˂ʶʽˍˇˎˊʴʾʰˌ-ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇˎ ˔˗ˊˇˎ ˁʰʽ ˁˈˋˍˇˌ 
˃ʶˍʰ˒ˇˊʱˌ 

Å ˍʶ˂ʽˁʺ ˔ˊʺˋʹ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃɹɽʁʆɹɼɶ ɾʁɿɮɲɮ ɮɿɮɼʇɼɽʍʅɶʅ ɮΦɳΦɼΦɼΦ 
ɮɿʍ ɽɹʁʅɹɮ 

üɳˎˊ˖ˉʰʿˁˈ ʃˊˈʴˊʰ˃˃ʰ [LC9 лл 9b±κDwκлллтоф όˋˎ˄ˇ˂ʽˁˇˏ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˇˏ нΦплоΦсур ϵ ) 

üʃʶˊʾˇʵˇ р ˃ʹ˄˗˄όнллоύΣ ˋˎ˄ˇ˂ʽˁʱ олΦллл ˍˈ˄ˇˎˌ ɮΦɳΦɼΦɼΦ όˁˎˊʾ˖ˌ ʰˉˈ ˍˇ ˋʶʽˋ˃ˈ ˍˇˎ ффύ 

üζɰʰˊʷ˖˄η ˎ˂ʽˁ˗˄ όˋˁˎˊˈʵʶ˃ʰΣ ˍˇˏʲ˂ʰύΣ ʰ˒ˇˏ ˍʰ ζʶ˂ʰ˒ˊʱη ˎ˂ʽˁʱ όˁˇˎ˒˗˃ʰˍʰΣ  

˃ʶˍʰ˂˂ʽˁʷˌ ˁʰˍʰˋˁʶˎʷˌΣ ˁΦ˂ˉΦύ ˋˎ˄ʺʻ˖ˌ ʰ˒ʰʽˊˇˏ˄ˍʰʽ ˋʶ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ˋˍʱʵʽˇΦ  

 

üɲˎ˄ʰ˃ʽˁˈˍʹˍʰ:олл ǘκʹ˃ʷˊʰ  
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃɮʄɮɱʍɱɶ ɾʁɿɮɲɮʅ  
όˋʶ ˉʶˊʾˇʵˇ ˉ˂ʺˊˇˎˌ ˂ʶʽˍˇˎˊʴʾʰˌύ 

ɶ ˁʰˍʱ ˃ʷˋˇ ˈˊˇ ˉʰˊʰʴ˖ʴʺ ˍʹˌ ˃ˇ˄ʱʵʰˌΣ ˋˍʹ ˉʶˊʾˇʵˇ ˉ˂ʺˊˇˎˌ ˂ʶʽˍˇˎˊʴʾʰˌΣ ʺˍʰ˄ ʹ  
ʰˁˈ˂ˇˎʻʹ Υ 
  
ɮ˄ʰˁˍ˗˃ʶ˄ˇˌ ˋʾʵʹˊˇˌ όт ҈ύ ˁʰʽ ʰ˄ʰˁˍ˗˃ʶ˄ˇ ˅ˏ˂ˇ όн ҈ύ ˉˇˎ ʵʽʰˍʷʻʹˁʶ ˔˖ˊʾˌ ˔ˊʷ˖ˋʹ ˋʶ  
ʰ˄ʶ˅ʱˊˍʹˍˇˎˌ ʰ˄ʰˁˎˁ˂˖ˍʷˌΦ 
  
 
ɼ˂ʱˋ˃ʰ л-мс ƳƳ όоп ҈ύ ˉˇˎΣ ˁʰˍˈˉʽ˄ ʰ˄ʱ˃ʽ˅ʹˌ ˃ʶ ˍˇ ˁ˂ʱˋ˃ʰ ˍ˖˄ мс-он ƳƳΣ ˁʰʻ˗ˌ ˁʰʽ  
ˁ˂ʱˋ˃ʰ мс-он ƳƳ όнн ҈ύ ˉˇˎ ˁʰˍˈˉʽ˄ ʰ˄ʱ˃ʽ˅ʹˌ ˃ʶ ʰˎˍˈ ˍ˖˄ л-мс ƳƳ ʵʽʰˍʷʻʹˁʶ ˔˖ˊʾˌ  
˔ˊʷ˖ˋʹ ˖ˌ ʰʵˊʰ˄ʷˌ ˎ˂ʽˁˈ ʴʽʰ ˁʰˍʰˋˁʶˎʺ ˉˊˇˋ˖ˊʽ˄ʺˌ ˇʵˇˉˇʽʾʰˌΣ ʶˉʾ ˍˇˎ  ʰˉˇˊˊʽ˃˃ʰˍʽˁˇˏ  
ʰ˄ʱʴ˂ˎ˒ˇˎΣ ˋˍˇ ˉʰˊʰˁʶʾ˃ʶ˄ˇ ʋΦʇΦʆΦɮΦΦ  

 
 
ɼ˂ʱˋ˃ʰ ғрл ƳƳ όор ҈ύΣ ˁˎˊʾ˖ˌ ʶʵʰ˒ʽˁˈ ˎ˂ʽˁˈΣ ˉˊˇˋ˃ʾ˅ʶʽˌ ˁʰʽ ʻˊʰˎˋ˃ʷ˄ʰ ˍʶ˃ʱ˔ʽʰ  
ˍˇˏʲ˂ˇˎΣ ˍʰ ˇˉˇʾʰ ʵʽʰˍʷʻʹˁʰ˄ ˔˖ˊʾˌ ˔ˊʷ˖ˋʹ ˖ˌ ˎ˂ʽˁˈ ʹ˃ʶˊʺˋʽʰˌ ˁʱ˂ˎ˕ʹˌ ̱ ˇˎ  
ˉʰˊʰˁʶʾ˃ʶ˄ˇˎ ʋΦʇΦʆΦɮΦΦ  
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɳʄɱɮʅʆɶʄɹɮɼʁɹ ɳɽɳɱʋʁɹ 

ɱʽʰ ˍˇ ˁ˂ʱˋ˃ʰ мс-32 mm 

Å  ʇʴʶʾʰ ˉʶˍˊ˗˃ʰˍˇˌ рΣо҈  

Å  ɲˇˁʽ˃ʺ [ƻǎ !ƴƎŜƭŜǎ нуΣн҈  

Å  ɮ˄ˍˇ˔ʺ ˃ʹˍˊʽˁˇˏ ˉʶˍˊ˗˃ʰˍˇˌ соп ƪƎκŎƳн 

 

ɱʽʰ ˍˇ ˁ˂ʱˋ˃ʰ л-16 mm 

Å  ɼˇˁˁˇ˃ʶˍˊʽˁʺ ʵʽʰʲʱʻ˃ʽˋʹ ʶ˄ˍˈˌ ˉˊˇʵʽʰʴˊʰ˒˗˄ όʃΦʆΦʃΦ лмрл-лмрр ʵʽʰʲʱʻ˃ʽˋʹ ɳύ 

Å  ʇʵʰˊˈˍʹˍʰΣ ˉ˂ʰˋˍʽˁˈˍʹˍʰ ʶ˄ˍˈˌ ˉˊˇʵʽʰʴˊʰ˒˗˄ 

Å  ɹˋˇʵˏ˄ʰ˃ˇ ʱ˃˃ˇˎ сн҈ 

Å  ʅˎ˃ˉˏˁ˄˖ˋʹ ˁʰˍʱ tǊƻŎǘƻǊ 

Å  ɮˉˇˎˋʾʰ ˇˊʴʰ˄ʽˁ˗˄ ʶ˄˗ˋʶ˖˄Σ ʰˉʰ˂˂ʰʴ˃ʷ˄˖˄ ˋʲ˗˂˖˄ ϧ ʰˊʴʽ˂ʽˁ˗˄Φ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʆɳʋɿɹɼɮ ʃɽɳʁɿɳɼʆɶɾɮʆɮ ɾʁɿɮɲɮʅ 

ü ɮˎˍˇ˄ˇ˃ʾʰ ˂ʶʽˍˇˎˊʴʾʰˌΦ  

 

ü ʃ˂ʺˊʹˌ ʵʽʰ˔ʶʽˊʽˋˍʽˁˈˌ ʷ˂ʶʴ˔ˇˌ ˃ʷˋ˖ ˂ˇʴʽˋ˃ʽˁˇˏ ʶʽʵʽˁʱ ˋ˔ʶʵʽʰˋ˃ʷ˄ˇˎ ʴʽʰ ˍʹ˄ 
ʶ˒ʰˊ˃ˇʴʺ ʰˎˍʺ όˉˇˋˈˍʹˍʶˌΣ ʶʾʵʹΣ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹΣ ʵʽʰʴˊʱ˃˃ʰˍʰΣ ˃ʹˍˊ˗ˇ 
˃ʶˍʰ˒ˇˊʷ˖˄ύΦ  
 

ü ʃ˂ʺˊ˖ˌ ʰˎˍˇ˃ʰˍˇˉˇʽʹ˃ʷ˄ʹ ˂ʶʽˍˇˎˊʴʾʰ ˃ʶ ʵˎ˄ʰˍˈˍʹˍʰ ʶˉʷ˃ʲʰˋʹˌ ˍˇˎ ˔ʶʽˊʽˋˍʺ ˋʶ 
ˉʶˊʾˉˍ˖ˋʹ ʰ˄ʱʴˁʹˌΦ  

 

ü ɼʽ˄ʹˍʺ ˃ˇ˄ʱʵʰ ʻˊʰˏˋʹˌκˁˇˋˁʾ˄ʽˋʹˌ.  

 

ü ɳˎʶ˂ʽ˅ʾʰ ˋˍʹ ʵˎ˄ʰ˃ʽˁˈˍʹˍʰ ˁʰʽ ˍˇ ˍʶ˂ʽˁˈ ˃ʷʴʶʻˇˌ ˉˊˇʿˈ˄ˍ˖˄Φ  

 

ü ʃʰˊʰʴ˖ʴʺ ˉˊˇʿˈ˄ˍ˖˄ ˇ˃ˇʽˈ˃ˇˊ˒ˇˎ ˋ˔ʺ˃ʰˍˇˌΦ  
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɲʇɿɮʆʁʆɶʆɳʅ ɮʀɹʁʃʁɹɶʅɶʅ ʆʍɿ 
ʃʄʁɹʁɿʆʍɿ ʆɶʅ ɾʁɿɮɲɮʅ  

  

ɼʰˍʱ ˋˎ˄ʷˉʶʽʰ ˍʰ ˉʰˊʰʴˈ˃ʶ˄ʰ ʰ˄ʰˁˎˁ˂˖˃ʷ˄ʰ ʰʵˊʰ˄ʺ ˎ˂ʽˁʱ ʶʾ˄ʰʽ  

ʵˎ˄ʰˍˈ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ : 

V ˖ˌ ʰʵˊʰ˄˗˄ ˋʶ ˉʰˊʰʴ˖ʴʺ ˋˁˎˊˇʵʷ˃ʰˍˇˌ ˁʰʽ ʰˋ˒ʱ˂ˍˇˎΦ  

V ˋʶ ʲʱˋʶʽˌ ˁʰʽ ˎˉˇʲʱˋʶʽˌ ʷˊʴ˖˄ ˇʵˇˉˇʽʾʰˌΦ  

V ˋʶ ˉˊˇˋ˖ˊʽ˄ʺ ˇʵˇˉˇʽʾʰ ˁʰʽ ˔˖˃ʰˍˈʵˊˇ˃ˇˎˌ ʺ ˁʰʽ ʵʰˋʽˁˇˏˌ ʵˊˈ˃ˇˎˌΦ  

V ˖ˌ ˎ˂ʽˁˈ ʶˉʽ˔˗ˋʶ˖˄ ˋʶ ˇʽˁˇʵˇ˃ʽˁʱ ʷˊʴʰΦ  

V ʋˊʺˋʹ ˖ˌ ˎ˂ʽˁˈ ʹ˃ʶˊʺˋʽʰˌ ˁʱ˂ˎ˕ʹˌ ˍ˖˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ ˍ˖˄ ʋΦʇΦʆΦɮΦΦ  

 

 

 

 

 

 

ʃʹʴʺ: ɳˊʶˎ˄ʹˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ LIFE 00 ENV/GR/000739  
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃɳʄɹɰɮɽɽʁɿʆɹɼɮ ʁʊɳɽɶ ɮʃʁ ɮɿɮʃʆʇʀɶ 
ɼɮɹ ɽɳɹʆʁʇʄɱɹɮ ʆɳʆʁɹʍɿ ɾʁɿɮɲʍɿ-1 

ʃˊˇˋˍʰˋʾʰ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ʵʽʰˍʺˊʹˋʹ ˍ˖˄ ˒ˎˋʽˁ˗˄ ˉˈˊ˖˄ ˃ʶ ˍʹ ˃ʶʾ˖ˋʹ  

˔ˊʺˋʹˌ ˂ʰˍˇ˃ʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ ˁʰʽ ˍʹ˄ ʰ˄ˍʽˁʰˍʱˋˍʰˋʺ ˍˇˎˌ ʰˉˈ ʰ˄ʰˁˎˁ˂˖˃ʷ˄ʰ  

ʰʵˊʰ˄ʺΦ  

 

ɳˉʰ˄ʰˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʶ˅ˎʴʾʰ˄ˋʹ ˍˇˎ ʵʽˁˍˏˇˎ ˋˎ˂˂ˇʴʺˌ ˁʰʽ ʵʽʰ˔ʶʾˊʽˋʹˌ  ˍ˖˄  

ˇʽˁˇʵˇ˃ʽˁ˗˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ ˉˊˇˌ ˈ˒ʶ˂ˇˌ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ʰˎˋˍʹˊ˗˄  

ˁˊʽˍʹˊʾ˖˄ ς ̄ ˊˇʵʽʰʴˊʰ˒˗˄Φ  

 

ʅʹ˃ʰ˄ˍʽˁʺ ˃ʶʾ˖ˋʹ ˁʰʽ ˋˍʰʵʽʰˁʺ ʶ˅ʱ˂ʶʽ˕ʹ ˍ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ʰ˄ʶ˅ʷ˂ʶʴˁˍʹˌ ʰˉˈˊˊʽ˕ʹˌ  

ˋʶ ʶˎʰʾˋʻʹˍˇˎˌ ʰˉˇʵʷˁˍʶˌ όˊʷ˃ʰˍʰΣ ˉʶˊʽˇ˔ʷˌ ʽʵʽʰʽˍʷˊˇˎ ˒ˎˋʽˁˇˏ ˁʱ˂˂ˇˎˌΣ ˁΦ˂ˉΦύΦ  
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