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To ɲʽˇʽˁʹˍʽˁˈ ʅˎ˃ʲˇˏ˂ʽˇ ̱ ʹˌ ɳΦɳΦʅΦʇΦɳΦ 

ʆˇ ɲʽˇʽˁʹˍʽˁˈ ʅˎ˃ʲˇˏ˂ʽˇ ˍʹˌ ɳΦɳΦʅΦʇΦɳΦ ˉˇˎ ˉˊˇʷˁˎ˕ʶΣ ʰˉˈ ˍʽˌ ʰˊ˔ʰʽˊʶˋʾʶˌ ˍʹˌ ну ɮˉˊʽ˂ʾˇˎ нлмпΣ ʴʽʰ 

ˍˊʽʶˍʺ ʻʹˍʶʾʰΥ 

ʃˊˈʶʵˊˇˌΥ ʅˍʰˏˊˇˌ ʄʰˉˍˈˉˇˎ˂ˇˌΣ ʃˇ˂Φ ɾʹ˔ʰ˄ʽˁˈˌ  
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ʇˉʶˏʻˎ˄ˇˌ ʁ˃ʱʵʰˌ ɿʷ˖˄ ɾʶ˂˗˄Υ ɱʶ˗ˊʴʽˇˌ ʃˊˇˎ˄ˍʸˈˉˇˎ˂ˇˌΣ ʃˇ˂ʽˍʽˁˈˌ ɾʹ˔ʰ˄ʽˁˈˌ 
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Editorial 

 

ʅʶ ˍˇˏˍˇ ˍˇ ʆʶˏ˔ˇˌ ˍˇˎ ʵʶ˂ˍʾˇˎ ˍ˖˄ ʅʹˊʱʴʴ˖˄ ˋʰˌ ˉʰˊʰˁʰ˂˗ ˄ʰ ʵʽʰʲʱˋʶˍʶ ˍʹ˄ ʰ˄ʰˁˇʾ˄˖ˋʹ ˍʹˌ 

ɳ˅ʶ˂ʶʴˁˍʽˁʺˌ ς ɳ˒ˇˊʶˎˍʽˁʺˌ ɳˉʽˍˊˇˉʺˌ ˁʰʽ ˄ʰ ˋˁʶ˒ˍʶʾˍʶ ˋˇʲʰˊʱ ˍʹ˄ ˎˉˇʲˇ˂ʺ ˍʹˌ ˎˉˇ˕ʹ˒ʽˈˍʹˍʱˌ ˋʰˌ ʴʽʰ 

ˍˇ ɲʅ ˋˍʽˌ ʶˉʶˊ˔ˈ˃ʶ˄ʶˌ ʶˁ˂ˇʴʷˌΦ  

ɸʰ ʲˊʶʾˍʶ ˍʽˌ ˒˖ˍˇʴˊʰ˒ʾʶˌ ʰˉˈ ˍʹ˄ ˍʶ˔˄ʽˁʺ ʶˉʾˋˁʶ˕ʹ ˋˍˇ ʶˊʴˇˍʱ˅ʽˇ ˍˇˎ ɲʹ˃ˇˍʽˁˇˏ ɸʶʱˍˊˇˎ ˋˍʹ˄ 

ʶˉʷˁˍʰˋʹ ˍˇˎ ɾʶˍˊˈ ˉˊˇˌ ʃʶʽˊʰʽʱ ˁʰʽ ˍʰ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰ ˄ʷʰ ˍ˖˄ ˋʹˊʱʴʴ˖˄ ˋˍʹ ˔˗ˊʰ ˃ʰˌΣ ʽʵʽʰʾˍʶˊʰ ˍ˗ˊʰ 

ˉˇˎ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʽˌ ˉʰˊʱ ʶʾˁˇˋʽ ˁʰʽ ˁʱˍʽ ˃ʷˊʶˌ ˄ʰ ʵˇʻˇˏ˄ ˋˍʹ˄ ˁˎˁ˂ˇ˒ˇˊʾʰΦ  

ʅˍʹ˄ ʶ˄ˈˍʹˍʰ ˍʹˌ ɹʆɮ ˄ʰ ʵʶʾˍʶ ˍʹ˄ ʰ˄ʰˁˇʾ˄˖ˋʹ ʴʽʰ ˍʹ˄ ˎˉˇʲˇ˂ʺ ˎˉˇ˕ʹ˒ʽˇˍʺˍ˖˄ ʴʽʰ ˍʰ ʲˊʰʲʶʾʰ ˍʹˌ ɹʆɮ 

COSUF. ʅˍʹ˄ ʶ˄ˈˍʹˍʰ ˍʹˌ PIARC ʻʰ ʲˊʶʾˍʶ ʵˏˇ ʶ˄ʵʽʰ˒ʷˊˇˎˋʶˌ ʶˁʵˈˋʶʽˌ ˍʹˌ ʰˊ˃ˈʵʽʰˌ ʆʶ˔˄ʽˁʺˌ ɳˉʽˍˊˇˉʺˌΦ 

ɼʰʽ ʶˉʾˋʹˌ ˄ʷʰ ˉˇ˂˂ʱ ʰˉˈ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇΦ ʃʱ˄ˍʰ ˋˍʹ˄ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉˊˇˋˉʰʻˇˏ˃ʶ ˄ʰ ˋˎ˃ˉʶˊʽ˂ʱʲˇˎ˃ʶ 

ˈ˂ʰ ˍʰ ˋ˔ʶˍʽˁʱ ˄ʷʰ ˍ˖˄ ʴʶʽˍˇ˄ʽˁ˗˄ ˃ʰˌ ˔˖ˊ˗˄Φ 

ʍˌ ˎˉʶˏʻˎ˄ˇˌ ʷˁʵˇˋʹˌ ʻʰ ʺʻʶ˂ʰ ˄ʰ ˅ʰ˄ʰˁʰ˂ʷˋ˖ όˉʰʴʾ˖ˌύ ˈ˂ˇˎˌ ˍˇˎˌ ˋˎ˄ʰʵʷ˂˒ˇˎˌ ˄ʰ ˋˎ˄ʶʽˋ˒ʷˊˇˎ˄ ˃ʶ 

ˈˉˇʽˇ ˍˊˈˉˇ ˄ˇ˃ʾʸˇˎ˄ ˋˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˁʰʽ ˍʹˌ ˏ˂ʹˌ ˍˇˎ ɲʶ˂ˍʾˇˎΦ ɳˎ̝ʰˊʽˋˍ˗ ˍˇ ɱʽ˗ˊʴˇ 

ʆˋʽ˒ˇˎˍʾʵʹ ʴʽʰ ˍʹ ˋˎ˃ʲˇ˂ʺ ˍˇˎ ˃ʶ ˁʶʾ˃ʶ˄ʰ ˋˍʹ˄ ʶ˄ˈˍʹˍʰ ˍ˖˄ ˄ʷ˖˄ ʰˉˈ ˍˇ˄ ˁˈˋ˃ˇΦ  

 

 

 

 

 

 

 

 

 

 

 

http://www.eesye.gr/


 Tˇ ɲʶ˂ˍʾˇ ˍ˖˄ ʅʹˊʱʴʴ˖˄   MAʄʆɶʅ нлмт 

 

2 
 

 

 

ʃʶˊʽʶ˔ˈ˃ʶ˄ʰ 

 

1. ɮɿɮɼʁɹɿʍʅɶ ɱɹɮ ʆɹʅ ɳʃɳʄʋʁɾɳɿɳʅ ɳɼɽʁɱɳʅ ɱɹɮ ɲʅ ʆɶʅ ɳɳʅʇɳ ................................................................................................- 3 - 

2. ɶ ʆɳʋɿɹɼɶ ɳʃɹʅɼɳʌɶ ʆʁ ʅɮɰɰɮʆʁ мт ɲɳɼɳɾɰʄɹʁʇ нлмс ʅʆʁ ɾɳʆʄʁ ɮɸɶɿɮʅ .......................................................................- 4 - 

3. ʆɮ ɿɳɮ ʆʍɿ ʇʃʁɱɳɹʍɿ ɳʄɱʍɿ ʅʆɶɿ ɳɽɽɮɲɮ............................................................................................................................- 11 - 

4. ɿɳɮ ʆɶʅ ɹʆɮ όʰˉˈ ˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˁʰʽ ˍʰ ɿɳɮ ˍʹˌ ɹʆɮύ ɼɮɹ ʆʍɿ ɾɳɽʍɿ ʆɶʅ ............................................................................- 26 - 

5. ʅʇɿɮɿʆɶʅɳɹʅ ɳʄɱɮʅɹɮʅ Y!L ɳɼɲʁʅɳɹʅ ʆɶʅ ²w! όˉˊ˗ʹ˄ tL!w/ύ ʅʆɶɿ ɮɸɶɿɮ .........................................................................- 28 - 

6. ɿɳɮ ɮʃʁ ʁɽʁ ʆʁɿ ɼʁʅɾʁ ........................................................................................................................................................- 33 - 

7. ɳɼɲɶɽʍʅɳɹʅ ʅʋɳʆɹɼɳʅ όɼɮɹύ ɾɳ ʇʃʁɱɳɹɮ ɳʄɱɮ ...........................................................................................................................- 51 - 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Tˇ ɲʶ˂ˍʾˇ ˍ˖˄ ʅʹˊʱʴʴ˖˄   MAʄʆɶʅ нлмт 

 

- 3 - 
 

 

 

1. ɮɿɮɼʁɹɿʍʅɶ ɱɹɮ ʆɹʅ ɳʃɳʄʋʁɾɳɿɳʅ ɳɼɽʁɱɳʅ ɱɹɮ ɲʅ ʆɶʅ ɳɳʅʇɳ 

                                                                                            ɮʻʺ˄ʰ м ɾʰˊˍʾˇˎ нлмт  
ɮɿɮɼʁɹɿʍʅɶ  
 
ʃˊˇˌΥ ʆƻ ʅ˗˃ʰ ˍ˖˄ ɳˁ˂ʶˁˍˈˊ˖˄ ˍʹˌ ɳɳʅʇɳ  
-ʆʰˁˍʽˁʱ ɾʷ˂ʹΣ  
- ɳˍʰʾˊˇʽ κ ʋˇˊʹʴˇʾ - ɳˍʰʽˊʶʾʶˌ ʺ ʁˊʴʰ˄ʽˋ˃ˇʾ ˍˇˎ ɲʹ˃ˇˋʾˇˎ  
- ɮˉ˂̌ʾ  ɳˍʰʾˊˇʽ  
 
ɸʷ˃Υh ɲʽʶ˄ʷˊʴʶʽʰ ʶˁ˂ˇʴ˗˄  
 
ɮʴʰˉʹˍʷκʺ ʅˎ˄ʱʵʶ˂˒ʶ  
ɾʶ ʰˉˈ˒ʰˋʹ ˍˇˎ ɲΦʅΦ ˍʹˌ ɳΦɳΦʅΦʇΦɳΣ ʱˊ˔ʽˋʶ ʹ ʵʽʰʵʽˁʰˋʾʰ ʶˁ˂ˇʴʺˌ ˄ʷˇˎ ɲΦʅΦ ˃ʶˍʱ ˍʹ˄ 
ˋˎ˃ˉ˂ʺˊ˖ˋʹ ˍˊʽʶˍˇˏˌ ʻʹˍʶʾʰˌ ˍˇˎΦ  
 
ɶ ɳ˅ʶ˂ʶʴˁˍʽˁʺ ς ɳ˒ˇˊʶˎˍʽˁʺ ɳˉʽˍˊˇˉʺ όɳΦɳΦɳΦύΣ ˉˊˈˁʶʽˍʰʽ ˄ʰ ˉˊˇˁʹˊˏ˅ʶʽ ʶˁ˂ˇʴʷˌ ʴʽʰ ʰ˄ʱʵʶʽ˅ʹ 

˃ʶ˂˗˄ ˄ʷˇˎ ɲΦʅΦ ˁʰʽ ʲʱˋʶʽ ˍˇˎ ʱˊʻˊˇˎ сΦн
ʰ 
ˍˇˎ ɼʰˍʰˋˍʰˍʽˁˇˏ ˁʰ˂ʶʾ ˍʰ ˃ʷ˂ʹ ˍʹˌ ˄ʰ ˎˉˇʲʱ˂ˇˎ˄ 

ˉˊˇˍʱˋʶʽˌ ˎˉˇ˕ʹ˒ʽˇˍʺˍ˖˄ ˃ʶ ˁʰˍʰ˂ʹˁˍʽˁʺ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ˎˉˇʲˇ˂ʺˌ ˍʹ˄ 24-5-2017.  
 
ɶ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ɱʶ˄ʽˁʺˌ ʅˎ˄ʷ˂ʶˎˋʹˌ ˁʰʽ ˋʶ ˋˎ˄ʷ˔ʶʽʰ ʹ ʵʽʶ˄ʷˊʴʶʽʰ ˍʹˌ ʶˁ˂ˇʴʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ʴʽʰ 
ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˄ʷˇˎ ɲΦʅΦΣ ʻʰ ˋʰˌ ʰ˄ʰˁˇʽ˄˖ʻʶʾ ˃ʶ ˄ʶˈˍʶˊʹ ʶˉʽˋˍˇ˂ʺ ʷʴˁʰʽˊʰΦ  
 
ɶ ˎˉˇʲˇ˂ʺ ˍ˖˄ ˉˊˇˍʱˋʶ˖˄ ʻʰ ʴʾ˄ʶˍʰʽ ˃ʷ˔ˊʽ ˍʹ˄ ˁʰˍʰ˂ʹˁˍʽˁʺ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ˋˍʹ˄ ʆʰ˔Φ ɲκ˄ˋʹ 
ʇʃɳʋʍɲɳκɳʇɲɳκʁʅʇɳ ˇʵˈˌ ʃʰ˄ˈˊ˃ˇˎ нн ʆΦɼΦммрно ɮʻʺ˄ʰΣ ʶʾˍʶ ˃ʶ CŀȄ ˋˍˇΥ 210-3222072 όɱΦ 
ɿˍˇˎ˄ʽʱˌ ˍʹ˂Φ нмл онннлрлύΣ ʶʾˍʶ ˃ʶ Ŝ-Ƴŀƛƭ ˋˍˇ Υ eesye@metal.ntua.gr  
 
ʆʰ ɾʷ˂ʹ ˍʹˌ ɳ˅ʶ˂ʶʴˁˍʽˁʺˌ ς ɳ˒ˇˊʶˎˍʽˁʺˌ ɳˉʽˍˊˇˉʺˌ όɳɳɳύ 
 
ɱΦ ɿˍˇˎ˄ʽʱˌ  ɲΦ ɿʽˁˇ˂ʱˇˎ  ɲΦ ɱʶ˖ˊʴʾˇˎ  
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2. ɶ ʆɳʋɿɹɼɶ ɳʃɹʅɼɳʌɶ ʆʁ ʅɮɰɰɮʆʁ мт ɲɳɼɳɾɰʄɹʁʇ нлм6 ʅʆʁ ɾɳʆʄʁ 

ɮɸɶɿɮʅ 

 

ɾʶ ʰ˒ˇˊ˃ʺ ˍˇ˄ ʶˇˊˍʰˋ˃ˈ ˍʹˌ ɮʴΦɰʰˊʲʱˊʰˌΣ ʹ ɳ˂˂ʹ˄ʽˁʺ ɳˉʽˋˍˊˇˉʺ ʅʹˊʱʴʴ˖˄ ˁʰʽ ʇˉˇʴʶʾ˖˄ ɴˊʴ˖˄ όɳɳʅʇɳύ 

ʵʽˇˊʴʱ˄˖ˋʶ ʆʶ˔˄ʽˁʺ ɳˉʾˋˁʶ˕ʹ ˋˍʹ˄ ˎˉˇ ˁʰˍʰˋˁʶˎʺ ʶˉʷˁˍʰˋʹ ˍʹˌ ʴˊʰ˃˃ʺˌ ˍˇˎ ɾɳʆʄʁ ˋˍˇ˄ ʃʶʽˊʰʽʱ  ˍˇ 

ʅʱʲʲʰˍˇ мт ɲʶˁʶ˃ʲˊʾˇˎ нлмсΦ ɶ ˋˎ˃˃ʶˍˇ˔ʺ ʺˍʰ˄ ʶ˂ʶˏʻʶˊʹ ˁʰˍˈˉʽ˄ ʵʹ˂˗ˋʶ˖ˌΦ  

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʵʽʰ˃ˇˊ˒˗ʻʹˁʶ ˖ˌ ʶ˅ʺˌΥ 

ü ʅˎʴˁʷ˄ˍˊ˖ˋʹ ˋˍˇ ɲʹ˃ˇˍʽˁˈ ɸʷʰˍˊˇ ʃʶʽˊʰʽʱ  ˋˍʽˌ млΦлл  ˉΦ˃Φ  

ü млΥол ˉΦ˃Φ ʷ˖ˌ мнΥол ˃Φ˃ ɳˉʾˋˁʶ˕ʹ ˋˍˇ˄ ˋˍʰʻ˃ˈΣ ˋˍʹ˄ ˋʺˊʰʴʴʰ  ˍˇˎ ʶˉʾˋˍʰʻ˃ˇˎ ˁʰʽ ˋˍʹ˄ ʷˁʻʶˋʹ 

ζʅˍʹ˄ ɳˉʽ˒ʱ˄ʶʽʰη ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʰ ʶˎˊʺ˃ʰˍʰ ˍʹˌ ʰˊ˔ʰʽˇ˂ˇʴʽˁʺˌ ʷˊʶˎ˄ʰˌ ˉˇˎ 

ˉˊˇʹʴʺʻʹˁʶ  ˍʹˌ ʶˁˋˁʰ˒ʺˌ ˍˇˎ ʷˊʴˇˎΦ   

ɶ ɳɳʅʇɳ ʶˎ˔ʰˊʽˋˍʶʾ ʻʶˊ˃ʱ ˍʹ˄ ɮʆʆɹɼʁ ɾɳʆʄʁ ˁʰʽ ˍʹ˄ ɮ˄ʱʵˇ˔ˇ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˉˊˇˋ˖ˉʽˁˈ ˉˇˎ ʶʾ˔ʶ 

ʰ˄ʰ˂ʱʲʶʽ ˍʹ ʵʽˇˊʴʱ˄˖ˋʹ ˍʹˌ ʶˉʾˋˁʶ˕ʹˌΣ ʽʵʽʰʾˍʶˊʰ ʵʶ ˍʹ˄ ˁʰ ɮʻʰ˄ʰˋʾʰ ɰˇˎˍˎˊʾˍˋʰ ʃˇ˂Φ ɾʹ˔Φ 

ɳˉʽʲ˂ʷˉˇˎˋʰ ˍˇˎ ʅˍʰʻ˃ˇˏ ɲʹ˃Φ ɸʷʰˍˊˇ ʴʽʰ ˍʹ˄ ʱˊˍʽʰ ˁʰʽ ʶ˃ˉʶˊʽˋˍʰˍ˖˃ʷ˄ʹ ˉʰˊˇˎˋʾʰˋʹ ˈ˂˖˄ ˍ˖˄ 

ʻʶ˃ʱˍ˖˄ ˉˇˎ ʱˉˍˇ˄ˍʰʽ ˍʹˌ ˁʰˍʰˋˁʶˎʺˌ ʰˎˍˇˏ ˍˇˎ ˋʹ˃ʰ˄ˍʽˁˇˏ ʷˊʴˇˎΦ ɮˁˇ˂ˇˎʻʶʾ ʶˁˍʶ˄ʷˌ 

˒˖ˍˇˊʶˉˇˊˍʱʸ ʰˉˈ ˍʹ˄ ʶˉʾˋˁʶ˕ʹ. 
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3. ʆɮ ɿɳɮ ʆʍɿ ʇʃʁɱɳɹʍɿ ɳʄɱʍɿ ʅʆɶɿ ɳɽɽɮɲɮ 

ʆˇ ˋˍˇʾ˔ʹ˃ʰ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁʺˌ ˇ˂ˇˁ˂ʺˊ˖ˋʹˌ ˈ˂˖˄ ˍ˖˄ ʷˊʴ˖˄ ˉˇˎ ˔ˊʹ˃ʰˍˇʵˇˍʺʻʹˁʰ˄ ʰˉˈ ˍʰ 

ˉˊˇʹʴˇˏ˃ʶ˄ʰ ʶˎˊ˖ˉʰʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ  ˋˍʽˌ ом-03-нлмт ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ˁˊʾˋʽ˃ˇ ʴʽʰ ˍʹ ˔˗ˊʰ ˁʰʻ˗ˌ ˍˇ 

ʵʽʰˁˏʲʶˎ˃ʰ ʶʾ˄ʰʽ ʹ ʶˉʽʲˇ˂ʺ ˋʹ˃ʰ˄ˍʽˁ˗˄  ˉˊˇˋˍʾ˃˖˄  ʰˉˈ ˍʹ˄ ɳɳΦ 

¶ ɶ ʃʁʄɳɹɮ ɳʄɱɮʅɹʍɿ ʅʆɹʅ ʇʃʁ ʃɮʄɮɲʁʅɶ ʅʆɶɿ ɼʇɼɽʁʊʁʄɹɮ ʅɶʄɮɱɱɳʅ ʆʍɿ ɳʄɱʍɿ 

ʃɮʄɮʋʍʄɶʅɶʅ ʆʍɿ ɮʇʆʁɼɹɿɶʆʁɲʄʁɾʍɿ 

ʁʽ ˋʺˊʰʴʴʶˌ ʰˉˇˍʶ˂ˇˏ˄ ˁˊʾˋʽ˃ʰ ˍ˃ʺ˃ʰˍʰ ˍˇˎ ʰˎˍˇˁʽ˄ʹˍˇʵˊˈ˃ˇˎ ˁʰʻ˗ˌ ʰˉʰʽˍˇˏ˄ ʶʽʵʽˁʺ ʰʵʶʽˇʵˈˍʹˋʹ 

ʰˉˈ ˍʹ ɲʽˇʽˁʹˍʽˁʺ ɮˊ˔ʺ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʰˉˇʵˇʻˇˏ˄ ˋʶ ˁˎˁ˂ˇ˒ˇˊʾʰ ˁʰʻ˗ˌ ˁʰʽ ˔ˊˇ˄ˇʲˈˊʶˌ ʵʽʰʵʽˁʰˋʾʶˌ 

ʶˁˉʰʾʵʶˎˋʹˌ ˍˇˎ ˉˊˇˋ˖ˉʽˁˇˏ ˂ʶʽˍˇˎˊʴʾʰˌΣ ʵˇˁʽ˃˗˄ ˁʰʽ ˋˎ˄ʶˊʴʰˋʾʰˌ ˁʰʽ ˋˎ˄ˍˇ˄ʽˋ˃ˇˏ ˃ʶ ˍʽˌ ʇˉʹˊʶˋʾʶˌ  

ɴˁˍʰˁˍ˖˄ ɼʰˍʰˋˍʱˋʶ˖˄Φ ɶ ʴʶ˄ʽˁʺ ʶʽˁˈ˄ʰ ʶʾ˄ʰʽ ˈˍʽ ʹ ˂ʶʽˍˇˎˊʴʽˁʺ ˇ˂ˇˁ˂ʺˊ˖ˋʹ  ʶʾ˄ʰʽ ʶ˒ʽˁˍ ̋˃ʶ ˍˇ˄ ˋˎ˄ʺʻʹ 

ˁʰʻʽʶˊ˖˃ʷ˄ˇ ʶ˂˂ʹ˄ʽˁˈ ˍˊˈˉˇΦ ɮˁˇ˂ˎʻʶʾ ˒˖ˍˇˊʶˉˇˊˍʱʸ ˃ʶ ˍʹ˄ ˁʰˍʱˋˍʰˋʹ ˍˇ˄ ɹʰ˄ˇˎʱˊʽˇ нлмтΦ 

        ʅɶʄɮɱɱɳʅ ʁɽʇɾʃɹɮʅ ʁɲʁʇ όˋʺˊʰʴʴʶˌΥ ʆмм ζɾʰˏˊʰ ɽʽʻʱˊʽʰηΣ ʆмр ʃ˂ʰˍʱ˄ˇˎΣ ʆнпΣ ʆнр ˁʰʽ ʆнс 

ʃʰ˄ʰʴˇˉˇˏ˂ʰύ 

ʅˍʽˌ  но ʊʶʲˊˇˎʰˊʾˇˎ ʵˈʻʹˁʶ ˋʶ ˁˎˁ˂ˇ˒ˇˊʾʰ ʹ ˋʺˊʰʴʴʰ ʆмм ζɾʰˏˊʰ ɽʽʻʱˊʽʰη,  
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ʆˎˉʽˁʺ ʵʽʰˍˇ˃ʺ ˋʺˊʰʴʴʰˌ ʆмм ɾʰˏˊʰ ɽʽʻʱˊʽʰ 

 

 

 

ʅʺˊʰʴʴʰ ʆмр ʃ˂ʰˍʱ˄ˇˎ 

 

 

ʅʺˊʰʴʴʰ ʆмр ʃ˂ʰˍʱ˄ˇˎ 
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ʅʺˊʰʴʴʰ ʆнс ʃʰ˄ʰʴˇˉˇˏ˂ʰ  

 

 

ʅʺˊʰʴʴʰ ʆнс ʃʰ˄ʰʴˇˉˇˏ˂ʰ ˋˍˈ˃ʽʰ ʶʽˋˈʵˇˎ 
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ʅʺˊʰʴʴʰ ʆнс ʃʰ˄ʰʴˇˉˇˏ˂ʰ ˋʺˊʰʴʴʰ ʵʽʰ˒ˎʴʺˌ  
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ʅʺˊʰʴʴʰ ʆнс ʃʰ˄ʰʴˇˉˇˏ˂ʰ ˋˍˇʱ ʰʶˊʽˋ˃ˇˏ 

 

ʅʺˊʰʴʴʰ ʆнс ʃʰ˄ʰʴˇˉˇˏ˂ʰ ʶ˄ʰʷˊʽʰ ˂ʺ˕ʹ ς ʴʶʽˍ˄ʾʰˋʹ ˃ʶ ˋʽʵʹˊˇʵˊˇ˃ʽˁʺ ˋʺˊʰʴʴʰ 
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ɶ ʃʁʄɳɹɮ ɳʄɱɮʅɹʍɿ ʅʆɹʅ ʅɶʄɮɱɱɳʅ ʆʍɿ ʆɳɾʃʍɿ όˋʺˊʰʴʴʶˌ ʆмΣ ʆнΣ ʆо ˁʰʽ ˎ˒ʽˋˍʱ˃ʶ˄ˇ ʆʶ˔˄ʽˁˈ 

ʇˉˇʴʶʽˇˉˇʾʹˋʹˌ ɼʰˍʶˊʾ˄ʹˌύ 

 

ʅʺˊʰʴʴʰ ʆо  ʶʾˋˇʵˇˌ 

ɶ ʃʁʄɳɹɮ ɳʄɱɮʅɹʍɿ ʅʆɹʅ ʅɶʄɮɱɱɳʅ ʆɶʅ ɹʁɿɹɮʅ ʁɲʁʇ όˋʺˊʰʴʴʶˌ ɼʰ˂ˎʵ˗˄ʰˌΣ ɾʰˁˏ˄ʶʽʰˌ Σ ɮ˃ˉʶ˂ʽʱˌ 

ˁʰʽ ɼ˂ˈˁˇʲʰˌύ 

 

ɶ ˋʺˊʰʴʴʰ ɮ˃ˉʶ˂ʽʱˌ 
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¶ ʅɹɲɶʄʁɲʄʁɾɹɼɮ ɳʄɱɮ  

ɲʽʱ˄ˇʽ˅ʹ ʅʺˊʰʴʴʰˌ ʃʰ˄ʰʴˇˉˇˏ˂ʰˌ 

ʆʹ˄ ʆʶˍʱˊˍʹ мр ʊʶʲˊˇˎʰˊʾˇˎΣ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʰ˄ ˇʽ  ʶˊʴʰˋʾʶˌ ʵʽʱ˄ˇʽ˅ʹˌ ˍʹˌ ˋʺˊʰʴʴʰˌ ʃʰ˄ʰʴˇˉˇˏ˂ʰˌΣ ɶ 

ˋʺˊʰʴʴʰ ˃ʶ ˃ʺˁˇˌ пΣр ˔˂˃ ʰ˄ʱ ˁ˂ʱʵˇ ʰˉˇˍʶ˂ʶʾ ˃ʷˊˇˌ ˍˇˎ ʷˊʴˇˎ ˍʹˌ ˁʰˍʰˋˁʶˎʺˌ ˍʹˌ ɿʷʰˌ ʅʽʵʹˊˇʵˊˇ˃ʽˁʺˌ 

ɱˊʰ˃˃ʺˌ ʇ˕ʹ˂˗˄ ʆʰ˔ˎˍʺˍ˖˄ ʰˉˈ ˍʹ ʄˇʵˇʵʱ˒˄ʹ ʷ˖ˌ ˍˇ˄ ʌʰʻˈˉˎˊʴˇ ˁʰʽ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ  ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˋʶ 

ˉʶˊʾˉˇˎ с ˃ʺ˄ʶˌ ˁʰʻ˗ˌ ʷ˔ʶʽ ˁʰˍʰˋˁʶˎʰˋʻʶʾ  ʱ˄˖ ˍˇˎ рл҈ ˍʹˌ ˍʶ˂ʽˁʺˌ ʶˉʷ˄ʵˎˋʺˌ ˍʹˌΦ ɮˁˇ˂ˇˎʻˇˏ˄ 

˒˖ˍˇʴˊʰ˒ʾʶˌ ˍʹˌ ˋʺˊʰʴʴʰˌΦ 

  

 

 

 

http://www.ergose.gr/view.php?id=253
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¶ ɾɳʆʄʁ ɮɸɶɿɮʅ  

ɶ ɳʃɳɼʆɮʅɶ ʆɶʅ ɱʄɮɾɾɶʅ о ɮʃʁ ʆɶɿ ɮɱɹɮ ɾɮʄɹɿɮ ɾɳʋʄɹ ʆʁ ɲɶɾʁʆɹɼʁ ɸɳɮʆʄʁ. 

ɶ ʰˉˈ˒ʰˋʹ ˉˇˎ ʶ˂ʺ˒ʻʹ ʴʽʰ ˍʹ˄ ˍ˃ʹ˃ʰˍʽˁʺ ˉʰˊʱʵˇˋʹ ˍʹˌ ˃ʶʴʱ˂ʹˌ ʶˉʷˁˍʰˋʹˌ ˋʶ н ʵˈˋʶʽˌΣ ʵʽʶˎˁˇ˂ˏ˄ʶʽ ˁʰʽ 

ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ʰ˂˂ʱ ˁʰʽ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍʹˌ ʴˊʰ˃˃ʺˌ ˃ʶʴʰ˂˗˄ˇ˄ˍʰˌ ˍ˃ʹ˃ʰˍʽˁʱ ˍˇ ʵʾˁˍˎˇΦ ˉˊ˗ˍˇ ʶ˅ʱ˃ʹ˄ˇ 

ˍˇˎ нлмф ʻʰ ˉʰˊʰʵˇʻˇˏ˄ ˋʶ ˂ʶʽˍˇˎˊʴʾʰ ˇʽ о ˉˊ˗ˍˇʽ ˋˍʰʻ˃ˇʾ ˍʹˌ ʶˉʷˁˍʰˋʹˌ ɮɱɹɮ ɰɮʄɰɮʄɮΣ ɼʁʄʇɲɮɽɽʁʅ 

ˁʰʽ ɿɹɼɮɹɮΦ 

ɱʽʰ ˍˇ ʵʶˏˍʶˊˇ ʶ˅ʱ˃ʹ˄ˇ ˍˇˎ нлнл ˉˊˇʴˊʰ˃˃ʰˍʾʸʶˍʰʽ ʹ ˋˎ˄ˇ˂ʽˁʺ ˉʰˊʱʵˇˋʹ ˍʹˌ ʶˉʷˁˍʰˋʹˌ ˃ʶ ˍʹ 

˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ʱ˂˂˖˄ о ˋˍʰʻ˃˗˄ ɾɮɿɹɮʆɹɼɮΣ ʃɳɹʄɮɹɮʅΣ ɲɶɾʁʆɹɼʁ ɸɳɮʆʄʁ.  

ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍˇ˄ ɾʶˍˊˇˉˈ˄ˍʽˁʰΣ ʲˊʾˋˁʶˍʰʽ ˃ˈ˂ʽˌ тл ˃ʷˍˊʰ ʰˉˈ ˍˇ˄ ˋˍʰʻ˃ˈ ɾɮɿɹɮʆɹɼɮ ˁʰʽ ˍˇ 

ϦōǊŜŀƪǘƘǊƻǳƎƘϦ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ʴʾ˄ʶʽ ˋˍʰ ˍʷ˂ʹ ɾʰˊˍʾˇˎΦ ɮ˃ʷˋ˖ˌ ˃ʶˍʱ ʰˉˈ ˃ʾʰ ˃ʽˁˊʺ ˉʶˊʾˇʵˇ ˋˎ˄ˍʺˊʹˋʹˌ 

ˍˇˎ ˃ʹ˔ʰ˄ʺ˃ʰˍˇˌ ʻʰ ˅ʶˁʽ˄ʺˋʶʽ ʹ ʵʽʱ˄ˇʽ˅ʹ ʴʽʰ ˍʰ ˍʶ˂ʶˎˍʰʾʰ нΦнлл ˃ʷˍˊʰΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈ 

ˉˇˎ ˎˉʱˊ˔ʶʽ ˃ʷ˔ˊʽ ˍˇ˄ ʅʶˉˍʷ˃ʲˊʽˇ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ˒ˍʱˋʶʽ ˋˍˇ ˋˍʰʻ˃ˈ ʃɳɹʄɮɹɮʅ όмΦмлл ˃ʷˍˊʰύ ʰˉˈ ˈˉˇˎ 

ʻʰ ˉʶˊʱˋʶʽ ˔˖ˊʾˌ ˄ʰ ʷ˔ʶʽ ʵʽʰ˄ˇʽ˔ʻʶʾΦ ɾʷ˔ˊʽ ˍˇ ˍʷ˂ˇˌ ˍˇˎ ʷˍˇˎˌ ʻʰ ˒ˍʱˋʶʽ ˋˍˇ˄ ˍʶˊ˃ʰˍʽˁˈ 

ˋˍʰʻ˃ˈ ɲɶɾʁʆɹɼʁ ɸɳɮʆʄʁ όулл ˃ʷˍˊʰύ ˁʰʽ ˋˍʽˌ ʰˊ˔ʷˌ ˍˇˎ нлму ʻʰ ʶ˅ʷ˂ʻʶʽ ʰˉˈ ˍˇ ʊˊʷʰˊ ɲʹ˂ʹʴʽʱ˄˄ʹ 

ʷ˔ˇ˄ˍʰˌ ˇ˂ˇˁ˂ʹˊ˗ˋʶʽ ˍʹ˄ ˉˇˊʶʾʰ ʵʽʱ˄ˇʽ˅ʹˌ ˍʹˌ ʅʺˊʰʴʴʰˌ ˍ˖˄ тΣр˔˂˃Φ ˍʹˌ ʶˉʷˁˍʰˋʹˌΦ 

ʁʽ ʶˊʴʰˋʾʶˌ ʶˉʽʵˇ˃ʺˌ όˍˇ ˋˍˊ˗ˋʽ˃ˇ ˍ˖˄ ʴˊʰ˃˃˗˄ύ ʶˉʾˋʹˌ ʷ˔ˇˎ˄ ˅ʶˁʽ˄ʺˋʶʽ ˃ʶˍʱ ˍˇ˄ ˋˍʰʻ˃ˈ ɮɱɹɮ ɾɮʄɹɿɮ 

ˁʰʽ ʻʰ ʴʾ˄ˇˎ˄ ˉʽˇ ʷ˄ˍˇ˄ʶˌ ˍˇ ʶˉˈ˃ʶ˄ˇ ʵʽʱˋˍʹ˃ʰ ˁʰʽ ˋʾʴˇˎˊʰ ʻʰ ʶ˄ˍʰʻˇˏ˄ ˃ʶ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ 

ɾʶˍˊˇˉˈ˄ˍʽˁʰΦ  

H ̄ ˇˊʶʾʰ ˍ˖˄ ʷˊʴ˖˄ ʰ˄ʱ ˋˍʰʻ˃ˈΦ 

ʅʆɮɸɾʁʅ ɮɱɹɮ ɰɮʄɰɮʄɮ  
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ɾʽ˂ʱ˃ʶ ʴʽʰ ˍˇ˄ ˉ˂ʷˇ˄ ˉˊˇ˔˖ˊʹ˃ʷ˄ˇ ˋˍʰʻ˃ˈΦ ʅˍˇ ʶˋ˖ˍʶˊʽˁˈ ˍˇˎ ˋˍʰʻ˃ˇˏ ʴʾ˄ˇ˄ˍʰʽ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʱ 

ˍʶ˂ʶʽ˗˃ʰˍʰ ˁʰʻ˗ˌ ʷ˔ˇˎ˃ʶ ʶˊʴʰˋʾʶˌ ˍˇʽ˔ˇˉˇʽʾʰˌΣ ʶˉʽ˔ˊʾˋ˃ʰˍʰΣ ʲʰ˕ʾ˃ʰˍʰΣ ʶ˄˗ ʷ˔ʶʽ ˅ʶˁʽ˄ʺˋʶʽ ˁʰʽ ʹ 

ʶʴˁʰˍʱˋˍʰˋʹ ˍ˖˄ ɶκɾΦ 

ʅˍˇ ʶ˅˖ˍʶˊʽˁˈ ˍˇˎ ˋˍʰʻ˃ˇˏ ʷ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ ˁʰˍʰˋˁʶˎʺ ˍʹˌ ˉ˂ʱˁʰˌ ˇˊˇ˒ʺˌ ˁʰʽ ʴʾ˄ˇ˄ˍʰʽ ˉ˂ʷˇ˄ 

ʶˉʽ˔˗ˋʶʽˌ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʴʾ˄ʶʽ ʹ ˇˊʽˋˍʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ˔˗ˊˇˎΦ ɶ ʰˉˈʵˇˋʹ ˍˇˎ ˃ʶʴʰ˂ˏˍʶˊˇˎ 

˃ʷˊˇˎˌ ˍˇˎ ʶˊʴˇˍʰ˅ʾˇˎ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ʶ˄ˍˈˌ ˍˇˎ нлму ˁʰʽ ˉ˂ʺˊ˖ˌΣ ˃ʶ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˋˍʰʻ˃ˇˏ ˍˇ нлмфΦ 

ʅʆɮɸɾʁʅ ɼʁʄʇɲɮɽɽʁʅ  

ʁ ˋˍʰʻ˃ˈˌ ɼʁʄʇɲɮɽɽʁʅ ʶʾ˄ʰʽ ʹ ʰʽˍʾʰ ˉˇˎ ʻʰ ˍˊʷ˅ˇˎ˄ ˉʽˇ ʴˊʺʴˇˊʰ ˍʰ ʷˊʴʰ ˁʰʽ ʻʰ ʴʾ˄ʶʽ ʶ˒ʽˁˍʺ ʹ 

ˉʰˊʱʵˇˋʹ ˋʶ н ˒ʱˋʶʽˌΦ ʁ ˋˍʰʻ˃ˈˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˉˊˇ˔˖ˊʹ˃ʷ˄ˇˌ ʰ˂˂ʱ ˉˊˇˌ ˍˇ ˉʰˊˈ˄ ʵʶ˄ ʷ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ 

ˉ˂ʱˁʰ ˇˊˇ˒ʺˌ ʹ ˇˉˇʾʰ ʻʰ ˉʰˊʰ˃ʶʾ˄ʶʽ ʷˍˋʽ ˃ʷ˔ˊʽ ˄ʰ ˇ˂ˇˁ˂ʹˊ˗ˋʶʽ ˇ ɾʶˍˊˇˉˈ˄ˍʽˁʰˌΦ ɳˋ˖ˍʶˊʽˁʱ ʷ˔ˇˎ˄ 

˅ʶˁʽ˄ʺˋʶʽ ˍʰ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʱ ˍʶ˂ʶʽ˗˃ʰˍʰ ˍˇˎ ˋˍʰʻ˃ˇˏ ˉˇˎ ʵʶ˄ ʶʾ˄ʰʽ ˍˈˋˇ ˇˊʰˍʱ ˂ˈʴ˖ ˍʹˌ ʰ˄ˇʽ˔ˍʺˌ ˇˊˇ˒ʺˌΦ 

ɶ ʰˉˈʵˇˋʹ ˍˇˎ ʶˊʴˇˍʰ˅ʾˇˎ ʻʰ ʴʾ˄ʶʽ ˃ʶ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˋˍʰʻ˃ˇˏ ˍˇ нлмфΦ 

ʅʆɮɸɾʁʅ ɿɹɼɮɹɮ  

ɴ˔ˇˎ˄ ˅ʶˁʽ˄ʺˋʶʽ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʱ ˍʶ˂ʶʽ˗˃ʰˍʰ ˁʰʻ˗ˌ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˇ ˒ʷˊ˖˄ ˇˊʴʰ˄ʽˋ˃ˈˌΦ ʆˇʽ˔ˇˉˇʽʾʰΣ 

ʶˉʽ˔ˊʾˋ˃ʰˍʰΣ ʲʰ˕ʾ˃ʰˍʰ ˁʰʽ ʶˊʴʰˋʾʶˌ ɶκɾ ʶʾ˄ʰʽ ˋʶ ˉ˂ʺˊʹ ʶ˅ʷ˂ʽ˅ʹΦ  

ʅˍˇ ʶ˅˖ˍʶˊʽˁˈ ˍˇˎ ˋˍʰʻ˃ˇˏΣ ʷ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ ˉ˂ʱˁʰ ˇˊˇ˒ʺˌ ˁʰʽ ˍˇ ʶˉˈ˃ʶ˄ˇ ʵʽʱˋˍʹ˃ʰ ʻʰ ˅ʶˁʽ˄ʺˋʶʽ ʹ 

ʶˉʾ˔˖ˋʹ ˁʰʽ ʹ ˇˊʽˋˍʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ ˉ˂ʰˍʶʾʰˌΦ ɶ ʰˉˈʵˇˋʹ ˍˇˎ ʶˊʴˇˍʰ˅ʾˇˎ ʻʰ ʴʾ˄ʶʽ ˃ʶ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ 

ˍˇˎ ˋˍʰʻ˃ˇˏ ˍˇ нлмфΦ 

 

ʅˍʰʻ˃ˈˌ ɾɮɿɹɮʆɹɼɮ  

ʁ ˁˎˊʾ˖ˌ ˋˍʰʻ˃ˈˌ ˋˁʱʲʶˍʰʽ ʶ˅ȫˇ˂ˇˁ˂ʺˊˇˎ ˎˉˈʴʶʽʰ ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ ˇʵˇˏ ɮʽˍ˖˂ʽˁˇˏΦ ʅˍʹ˄ ʾʵʽʰ ˒ʽ˂ˇˋˇ˒ʾʰ 

˃ʶ ˍˇˎˌ ˉˇʽˇ ˉˇ˂˂ˇˏˌ ʅˍʰʻ˃ˇˏˌ ˍʹˌ ɱˊʰ˃˃ʺˌ пΣ ˈˉ˖ˌ ˁʰʽ ˋˍˇˎˌ ˋˍʰʻ˃ˇˏˌ ɾˇ˄ʰˋˍʹˊʱˁʽΣ ɮˁˊˈˉˇ˂ʹ ˁʰʽ 

ɮ˃ˉʶ˂ˈˁʹˉˇʽΦ ɾʷ˔ˊʽ ˋʺ˃ʶˊʰ ʷ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ ʶˁˋˁʰ˒ʺ ˁʰʽ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ʹ ʷ˂ʶˎˋʹ ˍˇˎ ɾʶˍˊˇˉˈ˄ˍʽˁʰΦ  

ɶ ʰˉˈʵˇˋʹ ˍˇˎ ˋʶ ˂ʶʽˍˇˎˊʴʾʰ ʷ˔ʶʽ ʶ˄ˍʰ˔ʻʶʾ ˋˍʹ ɰȫ˒ʱˋʹ ʴʽʰ ˍˇ нлнлΦ 

ʅˍʰʻ˃ˈˌ ʃɳɹʄɮɹɮʅ  

ɳʵ˗ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˃ʾʰ ˋʶʽˊʱ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˈˉ˖ˌΣ ˃ʶˍʰˍˈˉʽˋʹ ˋˍʰʻ˃ˇˏˌ ˂ˈʴ˖ ʶˏˊʶˋʹˌ ʰʴ˖ʴˇˏ ˍʹˌ 

ɳʇɲɮʃΣ ʶˏˊʶˋʹ ʲˈ˃ʲʰˌ ʰˉˈ ˍˇ ɰȫʃʰʴˁΦˉˈ˂ʶ˃ˇΣ ˉˊˇʲ˂ʺ˃ʰˍʰ ˂ˈʴ˖ ˎ˕ʹ˂ˇˏ ˎʵˊˇ˒ˈˊˇˎ ˇˊʾʸˇ˄ˍʰΣ 

ʴʶʽˍ˄ʾʰˋʹ ˃ʶ ʅˍʰʻ˃ˈ ˍˇˎ ɶʅɮʃ ˁʰʽ ʱ˂˂ʰΦ  

ʅʺ˃ʶˊʰ ʶʾ˄ʰʽ ˋʶ ˉˊˇ˔˖ˊʹ˃ʷ˄ˇ ˋˍʱʵʽˇ ˇʽ ʵʽʰ˒ˊʰʴ˃ʰˍʽˁˇʾ ˍˇʾ˔ˇʽ ˉʶˊʽ˃ʶˍˊʽˁʱΦ ɶ ʶˁˋˁʰ˒ʺ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ 

˅ʶˁʽ˄ʺˋʶʽ ˍˇ ˁʰ˂ˇˁʰʾˊʽΣ ʵʽʷ˂ʶˎˋʹ ˍˇˎ ʆɰɾ ˁʰʽ ˇ˂ˇˁ˂ʺˊ˖ˋʹΦ 

ʅˍʰʻ˃ˈˌ ɲɶɾʁʆɹɼʁ ɸɳɮʆʄʁ  
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ʆʶˊ˃ʰˍʽˁˈˌ ˋˍʰʻ˃ˈˌ ˍʹˌ ʶˉʷˁˍʰˋʹˌΦ ɳʾ˄ʰʽ ˋʶ ˉˇ˂ˏ ˉˊˇ˔˖ˊʹ˃ʷ˄ʹ ˁʰˍʰˋˁʶˎʺ ˁʰʻ˗ˌ ʷ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˋʶ 

˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ˇ ˋˁʶ˂ʶˍˈˌ ˍˇˎ ˋˍʰʻ˃ˇˏ ˁʰʽ ˋʶ ˁʱˉˇʽˇ ˍ˃ʺ˃ʰ ʷ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˁʰʽ ʹ ˉ˂ʱˁʰ ˇˊˇ˒ʺˌΦ 

ʁ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ʶʾ˄ʰʽ ˁʰʽ ʹ ˋˎ˄ʵʶˍʺˊʽʰ ˋʺˊʰʴʴʰΦ  

ʃʶˊʾˉˇˎ олл ˃ʷˍˊʰ ˉʽˇ ˉʷˊʰ ʶʾ˄ʰʽ ˍˇ ʊˊʷʰˊ ɲʹ˂ʹʴʽʱ˄˄ʹ ˉˇˎ ʻʰ ʶʾ˄ʰʽ ˁʰʽ ˍˇ ˍʷˊ˃ʰ ˍʹˌ ʵʽʰʵˊˇ˃ʺˌ ˍˇˎ 

ɾʶˍˊˇˉˈ˄ˍʽˁʰΦ ʂˉˇˎ ʻʰ ʰˉˇˋˎ˄ʰˊ˃ˇ˂ˇʴʹʻʶʾ ˁʰʽ ʻʰ ʰˉˇˋˎˊʻʶʾΦ  

 

¢.a ʅɶʄɮɱɱɮ ɲɹʃɽɶʅ ʆʄʁʋɹɮ 

 

ʅʶ ʶ˅ʷ˂ʽ˅ʹ ʲˊʾˋˁˇ˄ˍʰʽ ˇʽ ˉʰˊʰˁʱˍ˖ ʶˊʴʰˋʾʶˌ: 

ɼʰˍʰˋˁʶˎʺ ˋʺˊʰʴʴʰˌ  пƻˎ  ˃ʶˋˇʵʽʰˋˍʺ˃ʰˍˇˌ  

όʅˍΦ ɿʾˁʰʽʰ- ʅˍΦ ɾʰ˄ʽʱˍʽˁʰΥ урфΣс˃Φ ʰˉˈ фоп˃Φύ  

ʅˎ˄ˇ˂ʽˁʱ  ʰˉˈ ʊˊʷʰˊ ʆɰɾ ˖ˌ ˋʺ˃ʶˊʰ Υ пнпсΣт˃Φ ʰˉˈ спсн˃Φ 

ɲʽʶˊʶˏ˄ʹˋʹ ʶʵʱ˒ˇˎˌ ˂ˈʴ˖ ˁʰˊˋˍʽˁ˗˄ ʶʴˁˇʾ˂˖˄ 

ɾʶˍʶʴˁʰˍʱˋˍʰˋʹ ˃ʶˍʰ˒ˇˊʽˁʺˌ ˍʰʽ˄ʾʰˌ ˋˍˇ ɼˇˊˎʵʰ˂˂ˈ 

 

 

ɱʄɮɾɾɶ п 

ɶ ˉˇ˂ˎʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʹ ˉˊˇˁʺˊˎ˅ʹ ˍˇˎ ʷˊʴˇˎ ˍˇˉˇʻʶˍʶʾˍʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ˉˊ˗ˍˇˎ ʶ˅ʰ˃ʺ˄ˇˎ нлмтΦ 

¶ ɾɳʆʄʁ ɸɳʅʅɮɽʁɿɹɼɶʅΦ  

ʅ̱ ˇ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ˍʶˏ˔ˇˌ ʴˊʱ˒ʰ˃ʶ ˍʽˌ ˉˊˇʲ˂ʷ˕ʶʽˌ ʴʽʰ ˍʽˌ ʶˊʴʰˋʾʶˌ ˋˍʹ˄ ˁˏˊʽʰ ʴˊʰ˃˃ʺ ˁʰʽ ˋˍʹ  ʴˊʰ˃˃ʺ 

ˉˊˇˌ ɼʰ˂ʰ˃ʰˊʽʱ ˉˇˎ ʴʶ˄ʽˁʱ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰ˅ʽˇˋʹ˃ʶʾ˖ˍʹ ˉˊˈˇʵˇΦ ʆʰ н ʆɰɾ ˉˇˎ ˅ʶˁʾ˄ʹˋʰ˄ ʰˉˈ ˍʹ ɿʷʰ 

ɳ˂ʲʶˍʾʰ ˒ˍʱ˄ˇ˄ˍʰˌ ˋ̱ ˇ ˋˍʰʻ˃ˈ ɮɿɮɽɶʌɶ ʻʰ ʰˉˇˋˎ˄ʰˊ˃ˇ˂ˇʴʹʻˇˏ˄Σ ʻʰ ʲʴˇˎ˄Σ ʻ h˃ʶˍʰ˒ʶˊʻˇˏ˄ ˋˍˇ 

ˋˍʰʻ˃ˈ ɾɹɼʄɮΣ ʻʰ ˋˎ˄ʰˊ˃ˇ˂ˇʴʹʻˇˏ˄Σ ʴʽʰ ˄ʰ ʵʽʰ˄ˇʾ˅ˇˎ˄ ˍʽˌ ˋʺˊʰʴʴʶˌ ˍˇˎ ˁ˂ʱʵˇˎ ˍʹˌ ɼʰ˂ʰ˃ʰˊʽʱˌ. ʆʹ˄ 

ʃʷ˃ˉˍʹ н ʊʶʲˊˇˎʰˊʾˇˎ ˁʰʽ ˗ˊʰ мнΦол ˉΦ˃Φ ˍˇ ˉˊ˗ˍˇ ʰˉˈ ˍʰ ʵˎˇ ɾʹ˔ʰ˄ʺ˃ʰˍʰ ɲʽʱ˄ˇʽ˅ʹˌ ʅʹˊʱʴʴ˖˄ όʆɰɾύΣ 
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ʷ˒ˍʰˋʶ ˋˍˇ ˋˍʰʻ˃ˈ ɮɿɮɽɶʌɶΣ ˇ˂ˇˁ˂ʹˊ˗˄ˇ˄ˍʰˌ ˍʹ˄ ʵʽʱ˄ˇʽ˅ʹ ˍʹˌ ˉˊ˗ˍʹˌ ˋʺˊʰʴʴʰˌ ˍʹˌ ɰʰˋʽˁʺˌ ɱˊʰ˃˃ʺˌ 

ˍˇˎ ɾʶˍˊˈ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ, ʶ˄˗ ˋʶ ˉʶˊʾˉˇˎ ʵˏˇ ˃ʺ˄ʶˌ ʻʰ ʰˁˇ˂ˇˎʻʺˋʶʽ ˁʰʽ ˍˇ ʵʶˏˍʶˊˇ ʆɰɾΦΦ 

ɳ˄ʹ˃ʶˊ˖ˍʽˁˈ ʅʹ˃ʶʾ˖˃ʰ ʴʽʰ ˍˇ ʷˊʴˇ 

ɾɳʆʄʁ ɸɳʅʅɮɽʁɿɹɼɶʅ ς ɰɮʅɹɼɶ ɱʄɮɾɾɶ 

мΦ ʅˍˇʽ˔ʶʾʰ ˍˇˎ ɴˊʴˇˎ 

ɴˊʴˇΥ ɾʶ˂ʷˍʹ ɼʰˍʰˋˁʶˎʺ ˁʰʽ ɸʷˋʹ ˋʶ ɽʶʽˍˇˎˊʴʾʰ ˍˇˎ ɾʶˍˊˈ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ό/hb-06/004) 

ʅˏˋˍʹ˃ʰ ɲʹ˃ˇˉˊʱˍʹˋʹˌΥ ɾʶ˂ʷˍʹ-ɼʰˍʰˋˁʶˎʺ 

ʅˎ˃ʲʰˍʽˁˈ ʆʾ˃ʹ˃ʰΥ фрм ʶˁΦ ϵ ό˔˖ˊʾˌ ʰ˄ʰʻʶ˗ˊʹˋʹ ϧ ʊʃɮύ 

1,0мн ʵʽˋΦ ϵ ό˃ʶ ʰ˄ʰʻʶ˗ˊʹˋʹΣ ˔˖ˊʾˌ ʊʃɮύ 

ɴˁˉˍ˖ˋʹΥ ммΣрп ҈ 

ɮ˄ʱʵˇ˔ˇˌ ɼˇʽ˄ˇˉˊʰ˅ʾʰΥ ɮɳɱɳɼ ɼɮʆɮʅɼɳʇɮʅʆɹɼɶκ Latw9DL[h κ !b{![5h {¢{κ {9[L κ IL¢!/IL wŀƛƭ Lǘŀƭȅ 

ʊˎˋʽˁˈ ɮ˄ˍʽˁʶʾ˃ʶ˄ˇ ɲʽˉ˂ʺ ˎˉˈʴʶʽʰ ʴˊʰ˃˃ʺ ˃ʺˁˇˎˌ фΣс ˔˂˃Φ ˉʶˊʾˉˇˎΣ мо ˋˍʰʻ˃ˇˏˌΣ ˍˇ˄ ʶˉʾˋˍʰʻ˃ˇΣ ˍˇ 

ɮ˃ʰ˅ˇˋˍʱˋʽˇ ˃ʶ ˍˇ ɼʷ˄ˍˊˇ ɳ˂ʷʴ˔ˇˎ ɽʶʽˍˇˎˊʴʾʰˌ ˁʰʽ ˍˇ ɼˍʾˊʽˇ ɲʽˇʾˁʹˋʹˌΣ ˍʰ ʰ˄ʰʴˁʰʾʰ 

ʹ˂ʶˁˍˊˇ˃ʹ˔ʰ˄ˇ˂ˇʴʽˁʱ ˁʰʽ ˋʽʵʹˊˇʵˊˇ˃ʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ˁʰʽ му ˋˎˊ˃ˇˏˌΦ 

ɶ˃ʶˊˇ˃ʹ˄ʾʰ ɮ˄ʱʻʶˋʹˌΥ лтΦпΦнллс 

ʅˎ˃ʲʰˍʽˁʺ ɶ˃ʶˊˇ˃ʹ˄ʾʰ ʃʶˊʰʾ˖ˋʹˌΥ лнΦмлΦнлмн 

ʁˊʽʰˁʺ ʃˊˇʻʶˋ˃ʾʰ ɴˊʴˇˎΥ лмΦмнΦнлмп 

ɳˁˍʽ˃˗˃ʶ˄ʹ ɶ˃ʶˊˇ˃ʹ˄ʾʰ ɽʶʽˍˇˎˊʴʾʰˌΥ ʆʷ˂ʹ ˍˇˎ нлнл ʶˁˍˈˌ ˍ̌  ˎˋ̱ʰ̒˃̌  ˏɰʁ˄ʽʸʷ˂ˇ ˎ  ̌ˇ̄ˇʾ̌  ̩ˉɦʶ̔ ʴ̔h  ˍ̫˂  ́

2021 

нΦ ɮˉˇˊˊˇ˒ʺˋʶʽˌ ς ʃˇˋˇˋˍʱ ʁ˂ˇˁ˂ʺˊ˖ˋʹˌ ς ʇˉˇ˂ʶʽˉˈ˃ʶ˄ˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ 

ʆʰ ˁˏˊʽʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ˇˎ ʷˊʴˇˎ ˋˎ˄ˇ˕ʾʸˇ˄ˍʰʽ ˋˍʰ ʶ˅ʺˌΥ 

 ʃˇˋˇˋˍˈ ˇ˂ˇˁ˂ʺˊ˖ˋʹˌ ˋˎ˄ˇ˂ʽˁˇˏ ˇʽˁˇ˄ˇ˃ʽˁˇˏ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ όɮˊ˔ʽˁʺˌ× ϧ ʅˎ˃ˉ˂Φʅˎ˃ʲύ рн҈ ˉʶˊʾˉˇˎ 

 ʃˇˋˇˋˍˈ ˇ˂ˇˁ˂ʺˊ˖ˋʹˌ ʷˊʴ˖˄ ʃɾ тн҈ ˉʶˊʾˉˇˎ× 

 ʃˇˋˇˋˍˈ ˇ˂ˇˁ˂ʺˊ˖ˋʹˌ ˍ˖˄ ˋʹˊʱʴʴ˖˄ ʆɰɾ фт҈ ˉʶˊʾˉˇˎ× 

 ʃˇˋˇˋˍˈ ˇ˂ˇˁ˂ʺˊ˖ˋʹˌ ˃ʶ˂ʶˍ˗˄ ур҈ ˉʶˊʾˉˇˎ× 

 ʃˇˋˈ ʰˉˇˊˊˇ˒ʺˋʶ˖˄ ό˃ʶ ˉˊˇˁʰˍʰʲˇ˂ʷˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹΣ ˔˖ˊʾˌ ʊʃɮύ пуф ʶˁΦϵ ˉʶˊʾˉˇˎ× 

 ʃˇˋˈ ʰˉˇˊˊˇ˒ʺˋʶ˖˄ ˃ˈ˄ˇ ʴʽʰ ʶˊʴʰˋʾʶˌ ό˔˖ˊʾˌ ʰ˄ʰʻʶ˗ˊʹˋʹ ˁʰʽ ʊʃɮύ пмт ʶˁΦϵ ˉʶˊʾˉˇˎ× 

оΦ ʃʶˊʽʴˊʰ˒ʺ ʃˊˇˈʵˇˎ 

LΦ ɴ˔ˇˎ˄ ˇˎˋʽʰˋˍʽˁʱ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˇʽ ˁˏˊʽʶˌ ʶˊʴʰˋʾʶˌ ʃˇ˂ʽˍʽˁˇˏ ɾʹ˔ʰ˄ʽˁˇˏ ˋˍʽˌ ʶ˅ʺˌ ʻʷˋʶʽˌΥ 

мΦ ʅˍʰʻ˃ˈˌ άɿʷˇˌ ʅʽʵʹˊˇʵˊˇ˃ʽˁˈˌ ʅˍʰʻ˃ˈˌέ όɿʅʅύΣ 

нΦ ʅˍʰʻ˃ˈˌ άɲʹ˃ˇˁˊʰˍʾʰˌέΣ 

оΦ ʅˍʰʻ˃ˈˌ άʅʽ˄ˍˊʽʲʱ˄ʽέΣ 
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пΦ ʅˍʰʻ˃ˈˌ άʃʰ˄ʶˉʽˋˍʺ˃ʽˇέΣ 

рΦ ʅˍʰʻ˃ˈˌ άʃʰˉʱ˒ʹέΣ 

сΦ ʅˍʰʻ˃ˈˌ άɳˎˁ˂ʶʾʵʹˌέΣ 

тΦ ʅˍʰʻ˃ˈˌ άʊ˂ʷ˃ʽ˄ʴˁέΣ 

уΦ ʅˍʰʻ˃ˈˌ ˁʰʽ ʵʽʰˋˍʰˏˊ˖ˋʹ άɮ˄ʱ˂ʹ˕ʹέΣ 

фΦ ɳˉʾˋˍʰʻ˃ˇˌ ɿʅʅΣ 

млΦ ɲʽʰˁ˂ʱʵ˖ˋʹ άɲʹ˃ˇˁˊʰˍʾʰˌέΣ 

ммΦ ɲʽʰˋˍʰˏˊ˖ˋʹ άʅʽ˄ˍˊʽʲʱ˄ʽέΦ 

ɴ˔ʶ̔ ˅ʶˁʽ˄ʺˋʶʽ ʹ ˁʰˍʰˋˁʶˎʺ ˍ˖˄ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁ˗˄ ˍʶ˂ʶʽ˖˃ʱˍ˖˄ όˍˇʽ˔ˇˉˇʽʾʶˌΣ ˋˇʲʱʵʶˌ ˁ˂ˉύ ˋˍˇˎˌ ˋˍʰʻ˃ˇˏˌ 

άɿʷˇˌ ʅʽʵʹˊˇʵˊˇ˃ʽˁˈˌ ʅˍʰʻ˃ˈˌέΣ άʃʰ˄ʶˉʽˋˍʺ˃ʽˇέΣ άɳˎˁ˂ʶʾʵʹˌέ ˁʰʽ ˋˍˇˎˌ ˎˉˈ˂ˇʽˉˇˎˌ ˋˍʰʻ˃ˇˏˌ ʹ 

ˁʰˍʰˋˁʶˎʺ ʻʰ ˅ʶˁʽ˄ʺˋʶʽ ˍˇ ʶˉˈ˃ʶ˄ˇ ʵʽʱˋˍʹ˃ʰΦ 

ɼˎ˂ʽˈ˃ʶ˄ʶˌ ˁ˂ʾ˃ʰˁʶˌ ʷ˔ˇˎ˄ ˍˇˉˇʻʶˍʹʻʶʾ ˋˍˇˎˌ ˋˍʰʻ˃ˇˏˌ άɳˎˁ˂ʶʾʵʹˌέΣ άɿʷˇˌ ʅʽʵʹˊˇʵˊˇ˃ʽˁˈˌ ʅˍʰʻ˃ˈˌέ 

ˁʰʽ άʃʰ˄ʶˉʽˋˍʺ˃ʽˇέΣ ʶ˄˗ ˋˍˇˎˌ ˎˉˇ˂ˇʾˉˇˎˌ ʹ ˍˇˉˇʻʷˍʹˋʹ ʻʰ ʰˊ˔ʾˋʶʽ ˍˇ ʶˉˈ˃ʶ˄ˇ ʵʽʱˋˍʹ˃ʰΦ 

LLΦ ʅʶ ˉˊˇ˔˖ˊʹ˃ʷ˄ˇ ˋˍʱʵʽˇ ʲˊʾˋˁˇ˄ˍʰʽ ˇʽ ʶˊʴʰˋʾʶˌ ʃˇ˂ʽˍʽˁˇˏ ɾʹ˔ʰ˄ʽˁˇˏ ˋˍʽˌ ʻʷˋʶʽˌΥ 

мΦ ʅˍʰʻ˃ˈˌ ˁʰʽ ʵʽʰˁ˂ʱʵ˖ˋʹ άʃʰˍˊʾˁʽˇˌέΥ ʷ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˍˇ ˃ˈ˄ʽ˃ˇ ˉʶˊʽ˃ʶˍˊʽˁˈ ˁʷ˂ˎ˒ˇˌ ˁʰʽ ʹ ˎˉˈʴʶʽʰ 

ʰ˄ˍʹˊʾʵʰ ˃ʶ ƧŜǘ ƎǊƻǳǘƛƴƎΣ ʶ˄˗ ʲˊʾˋˁʶˍʰʽ ˋʶ ʶ˅ʷ˂ʽ˅ʹ ʹ ʶˁˋˁʰ˒ʺ ˋˍˇ ʶˉʾˉʶʵˇ -м ˁʰʽ ʹ ˋˁˎˊˇʵʷˍʹˋʹ ˍ˖˄ 

ˉ˂ʰˁ˗˄ ˋˍˇ ʶˉʾˉʶʵˇ -1. 

нΦ ʅˍʰʻ˃ˈˌ άɰˇˏ˂ʴʰˊʹέΥ ʷ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˍˇ ˉʶˊʽ˃ʶˍˊʽˁˈ ˁʷ˂ˎ˒ˇˌΣ ʶ˄˗ ʲˊʾˋˁʶˍʰʽ ˋʶ ʶ˅ʷ˂ʽ˅ʹ ʹ ʶˁˋˁʰ˒ʺ 

ˋˍˇ -н ˁʰʽ ʹ ˋˁˎˊˇʵʷˍʹˋʹ ˍʹˌ ˉ˂ʱˁʰˌ -1 

оΦ ʅˍʰʻ˃ˈˌ ˁʰʽ ɲʽʰˋˍʰˏˊ˖ˋʹ άɿʷʰ ɳ˂ʲʶˍʾʰέΥ ʷ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˍˇ ˉʶˊʽ˃ʶˍˊʽˁˈ ˁʷ˂ˎ˒ˇˌΣ ʹ ʶˁˋˁʰ˒ʺ ˁʰʽ ʹ 

ˉˊˇˋ˖ˊʽ˄ʺ ʰ˄ˍʽˋˍʺˊʽ˅ʹΦ 

пΦ ʅʶ ʶ˅ʷ˂ʽ˅ʹ ʶʾ˄ʰʽ ʹ ˁʰˍʰˋˁʶˎʺ ˍˇˎ /ϧ/ ˁʰʽ ˍʹˌ ɿɮʆɾ ˋˍʹ˄ ˇʵˈ ɮ˂ʰˍʾ˄ʹΦ 

LLLΦ ʅˍˇ ˋˍʰʻ˃ˈ άɮʴΦ ʅˇ˒ʾʰέ ʲˊʾˋˁʶˍʰʽ ˋʶ ʶ˅ʷ˂ʽ˅ʹ ʹ ʰˊ˔ʰʽˇ˂ˇʴʽˁʺ ʰ˄ʰˋˁʰ˒ʺ ˋˍˇ ˄ˈˍʽˇ ˍ˃ʺ˃ʰ ˍˇˎ ˋˍʰʻ˃ˇˏ 

ˁʰʽ ˋˍʽˌ ʵˏˇ ˉˊˇˋʲʱˋʶʽˌΦ 

L±Φ ʅˍˇ ˋˍʰʻ˃ˈ άɰʶ˄ʽʸʷ˂ˇˎέΣ ʰˉˈ ˍˇ ɲʶˁʷ˃ʲˊʽˇ нлмн ʵʶ˄ ʶˁˍʶ˂ʶʾˍʰʽ ˁʰ˃ʾʰ ʶˊʴʰˋʾʰΦ ɮ˄ʰ˃ʷ˄ʶˍʰʽ ʹ ʷˁʵˇˋʹ 

ˍʹˌ ʇˉˇˎˊʴʽˁʺˌ ɮˉˈ˒ʰˋʹˌ ˍˇˎ ʇˉˇˎˊʴˇˏ ʃˇ˂ʽˍʽˋ˃ˇˏΣ ˋʶ ˋˎ˄ʷ˔ʶʽʰ ˍʹˌ ˋˎ˄ʶʵˊʾʰˋʹˌ ˍˇˎ ɼɮʅ ˍʹˌ мтʹˌ 

ɹʰ˄ˇˎʰˊʾˇˎ нлмтΣ ʴʽʰ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ˋˍʰʻ˃ˇˏ ˃ʶ ˍʹ ʵʽʰˍʺˊʹˋʹ ˁʰˍʱ ˔˗ˊʰ ˍ˖˄ ʰˊ˔ʰʽˇˍʺˍ˖˄ ˉˇˎ 

ʷ˔ˇˎ˄ ʰˉˇˁʰ˂ˎ˒ʻʶʾ ˋˍˇ ʶˉʾˉʶʵˇ -1. 

±Φ ʅˍˇ ɮ˃ʰ˅ˇˋˍʱˋʽˇ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ʹ ˉʶˊʽ˃ʶˍˊʽˁʺ ʰ˄ˍʽˋˍʺˊʽ˅ʹ ˁʰʽ ʹ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ˒ʷˊˇ˄ˍˇˌ ˇˊʴʰ˄ʽˋ˃ˇˏ 

ˍˇˎ ɼˍʽˊʾˇˎ ɹΦ ɰˊʾˋˁʶˍʰʽ ˋʶ ʶ˅ʷ˂ʽ˅ʹ ʹ ˁʰˍʰˋˁʶˎʺ ˍ˖˄ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁ˗˄ ˍʶ˂ʶʽ˖˃ʱˍ˖˄ ˍˇˎ ɼˍʽˊʾˇˎ ɹ ˁʰʽ ʹ 

ˁʰˍʰˋˁʶˎʺ ˍˇˎ ɼˍʽˊʾˇˎ ɹɹΦ ʆʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ʶʲʵˇ˃ʱʵʰ ˉʰˊʰʵˈʻʹˁʶ ˇ ˔˗ˊˇˌ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ 

ʰ˄ʰˋˁʰ˒ʺˌΦ 

±LΦ ɴ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ ʵʽʱ˄ˇʽ˅ʹ ˍʹˌ ʲˈˊʶʽʰˌ ˋʺˊʰʴʴʰˌ ˃ˇ˄ʺˌ ˍˊˇ˔ʽʱˌ ˃ʶ ʆɰɾΣ ˋˎ˄ˇ˂ʽˁˇˏ ˃ʺˁˇˎˌ тΣу ˔˂˃ 

ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰˉˈ ˍˇ ˋˍʰʻ˃ˈ άɿʷˇˌ ʅʽʵʹˊˇʵˊˇ˃ʽˁˈˌ ʅˍʰʻ˃ˈˌέ ˃ʷ˔ˊʽ ˍˇ ˋˍʰʻ˃ˈ άɿΦ ɳ˂ʲʶˍʾʰέΦ ɸʰ 

ʰˁˇ˂ˇˎʻʺˋʶʽ ʹ ʵʽʱ˂ˎˋʹ ˁʰʽ ʰˉˇ˃ʱˁˊˎ˄ˋʹ ˍˇˎ мˇˎ ʆɰɾ ʰˉˈ ˍˇ ˒ˊʷʰˊ ˋˍʹ˄ ʵʽʰˋˍʰˏˊ˖ˋʹ άɮ˄ʱ˂ʹ˕ʹέΦ ɱʽʰ 

ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʵʽʱ˄ˇʽ˅ʹˌ ˍʹˌ ˄ˈˍʽʰˌ ˋʺˊʰʴʴʰˌ ˃ʶ ˍˇ нˇ ʆɰɾ ˋˍʹ˄ ʾʵʽʰ ʻʷˋʹ ˎˉˇ˂ʶʾˉˇ˄ˍʰʽ плл˃Φ 
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ˉʶˊʾˉˇˎΦ 

±LLΦ ɶ ˉˊˈˇʵˇˌ ˍˇˎ ʰˊ˔ʰʽˇ˂ˇʴʽˁˇˏ ʷˊʴˇˎ ʶʾ˄ʰʽ ʹ ʶ˅ʺˌΥ 

мΦ ʅˍʰʻ˃ˈˌ άɿʅʅέΥ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˋˍˇ ˋˍʰʻ˃ˈΣ ˍʽˌ ʵʽʰˋˍʰˎˊ˗ˋʶʽˌ ˁʰʽ ˍʹ ʲˈˊʶʽʰ ʶʾˋˇʵˇ ς ʶˁˁˊʶ˃ʶʾ ˋˍʹ 

˄ˈˍʽʰ ˉˊˈˋʲʰˋʹ ˁʰʽ ˋʶ ˍˊʾʰ ˒ˊʶʱˍʽʰ 

нΦ ɲʽʰˋˍʰˏˊ˖ˋʹ ɿʅʅΥ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ 

оΦ ɳˉʾˋˍʰʻ˃ˇˌΥ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ 

пΦ ʅˍʰʻ˃ˈˌ άɲʹ˃ˇˁˊʰˍʾʰέΥ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˋˍˇ ˋˍʰʻ˃ˈ ς ʶˁˁˊʶ˃ʶʾ ˋˍʹ ʲˈˊʶʽʰ ˁʰʽ ˄ˈˍʽʰ ˉˊˈˋʲʰˋʹ 

рΦ ɲʽʰˁ˂ʱʵ˖ˋʹ άɲʹ˃ˇˁˊʰˍʾʰέΥ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ 

сΦ ʅˍʰʻ˃ˈˌ άɰʶ˄ʽʸʷ˂ˇˎέΥ ʶˁˍʶ˂ʷˋˍʹˁʶ ˋʶ ʲʱʻˇˌ тƳ ˉʶˊʾˉˇˎ ς ʵʶ˄ ʶˁˍʶ˂ʷˋˍʹˁʶ ʰ˄ʰˋˁʰ˒ʺ ˋˍʽˌ ˉˊˇˋʲʱˋʶʽˌ 

тΦ ʅˍʰʻ˃ˈˌ άɮʴΦ ʅˇ˒ʾʰέΥ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˋˍˇ ʲˈˊʶʽˇ ˍ˃ʺ˃ʰ ˍˇˎ ˋˍʰʻ˃ˇˏΦ ʅˎ˄ʶ˔ʾʸʶˍʰʽ ˋˍˇ ˄ˈˍʽˇ ˍ˃ʺ˃ʰ ˁʰʽ 

ˋˍʽˌ ˉˊˇˋʲʱˋʶʽˌ ʲˈˊʶʽʰ ˁʰʽ ˄ˈˍʽʰ 

уΦ ʅˍʰʻ˃ˈˌ άʅʽ˄ˍˊʽʲʱ˄ʽέΥ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˋˍˇ ˋˍʰʻ˃ˈ ˁʰʽ ˋˍʹ ʲˈˊʶʽʰ ˉˊˈˋʲʰˋʹΦ ʅʶ ʶ˅ʷ˂ʽ˅ʹ ʶʾ˄ʰʽ ˋˍʹ ˄ˈˍʽh  

ˉˊˈˋʲʰˋʹ 

фΦ ɲʽʰˋˍʰˏˊ˖ˋʹ άʅʽ˄ˍˊʽʲʱ˄ʽέΥ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ 

млΦ ʅˍʰʻ˃ˈˌ άʃʰ˄ʶˉʽˋˍʺ˃ʽˇέΥ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ 

ммΦ ʅˍʰʻ˃ˈˌ άɳˎˁ˂ʶʾʵʹˌέΥ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ 

мнΦ ʅˍʰʻ˃ˈˌ άʊ˂ʷ˃ʽ˄ʴˁέΥ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ 

моΦ ɮ˃ʰ˅ˇˋˍʱˋʽˇΥ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ 

±LLLΦ ɴ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˉʶˊʾˉˇˎ ˍˇ ур҈ ˍ˖˄ ˃ʶ˂ʶˍ˗˄Φ ʇˉˇ˂ʶʾˉˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˇʽ ˃ʶ˂ʷˍʶˌ ˍ˖˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˁʰʽ 

ˍ˖˄ ˋˎˊ˃˗˄Φ 

ɳʃɳɼʆɮʅɶ ʃʄʁʅ ɼɮɽɮɾɮʄɹɮ 

мΦ ʅˍˇʽ˔ʶʾʰ ˍˇˎ ɴˊʴˇˎ 

ɴˊʴˇΥ ɾʶ˂ʷˍʹ ɼʰˍʰˋˁʶˎʺ ˁʰʽ ɸʷˋʹ ˋʶ ɽʶʽˍˇˎˊʴʾʰ ˍʹˌ ɳˉʷˁˍʰˋʹˌ ˍˇˎ ɾʶˍˊˈ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ˉˊˇˌ 

ɼʰ˂ʰ˃ʰˊʽʱ ό/hb-002/13) 

ʅˏˋˍʹ˃ʰ ɲʹ˃ˇˉˊʱˍʹˋʹˌΥ ɾʶ˂ʷˍʹ-ɼʰˍʰˋˁʶˎʺ 

ʅˎ˃ʲʰˍʽˁˈ ʆʾ˃ʹ˃ʰΥ орл ʶˁΦ ϵ ό˔˖ˊʾˌ ʰ˄ʰʻʶ˗ˊʹˋʹΣ ˔˖ˊʾˌ ʊʃɮύ 

ɴˁˉˍ˖ˋʹΥ сΣлп ҈ 

ɮ˄ʱʵˇ˔ˇˌΥ ɮɼʆʍʄ ɮʆɳ 

ʊˎˋʽˁˈ ɮ˄ˍʽˁʶʾ˃ʶ˄ˇ ʆˇ ʷˊʴˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʵʽˉ˂ʺ ˎˉˈʴʶʽʰ ʴˊʰ˃˃ʺ ˃ʺˁˇˎˌ пΣтт˔˂˃Φ ˉʶˊʾˉˇˎΣ р ˎˉˈʴʶʽˇˎˌ 

ˋˍʰʻ˃ˇˏˌΣ р ˒ˊʷʰˍʰΣ о ˋʽʵʹˊˇʵˊˇ˃ʽˁʷˌ ʵʽʰˋˍʰˎˊ˗ˋʶʽˌΣ ˁʰʻ˗ˌ ˁʰʽ ˃ʷˊˇˌ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ 

ʹ˂ʶˁˍˊˇ˃ʹ˔ʰ˄ˇ˂ˇʴʽˁ˗˄ ˁʰʽ ˋʽʵʹˊˇʵˊˇ˃ʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄ 

ɶ˃ʶˊˇ˃ʹ˄ʾʰ ɮ˄ʱʻʶˋʹˌΥ нрΦсΦнлмо 

ʅˎ˃ʲʰˍʽˁʺ ɶ˃ʶˊˇ˃ʹ˄ʾʰ ʃʶˊʰʾ˖ˋʹˌΥ муΦмнΦнлмф όˉˊʷˉʶʽ ˄ʰ ˉʰˊʰˍʰʻʶʾύ 
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нΦ ʃʶˊʽʴˊʰ˒ʺ ʃˊˇˈʵˇˎ 

ʆʰ ˁˏˊʽʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ˇˎ ʷˊʴˇˎ ˋˎ˄ˇ˕ʾʸˇ˄ˍʰʽ ˋˍʰ ʶ˅ʺˌΥ 

 ʃˇˋˇˋˍˈ ˇ˂ˇˁ˂ʺˊ˖ˋʹˌ ˋˎ˄ˇ˂ʽˁˇˏ ˇʽˁˇ˄ˇ˃ʽˁˇˏ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ ну҈ ˉʶˊʾˉˇˎ 

 ʃˇˋˇˋˍˈ ˇ˂ˇˁ˂ʺˊ˖ˋʹˌ ʷˊʴ˖˄ ʃɾ оо҈ ˉʶˊʾˉˇˎ 

 ʃˇˋˈ ʰˉˇˊˊˇ˒ʺˋʶ˖˄ ό˃ʶ ˉˊˇˁʰˍʰʲˇ˂ʷˌ ˁʰʽ ʰ˄ʰʻʶ˗ˊʹˋʹΣ ˔˖ˊʾˌ ʊʃɮύ фр ʶˁΦϵ ˉʶˊʾˉˇˎ 

 ʃˇˋˈ ʰˉˇˊˊˇ˒ʺˋʶ˖˄ ˃ˈ˄ˇ ʴʽʰ ʶˊʴʰˋʾʶˌ ό˔˖ˊʾˌ ʰ˄ʰʻʶ˗ˊʹˋʹ ˁʰʽ ʊʃɮύ тл ʶˁΦϵ ˉʶˊʾˉˇˎ 

ɶ ʅˏ˃ʲʰˋʹ ʶ˅ʶ˂ʾˋˋʶˍʰʽ ˔˖ˊʾˌ ˋʹ˃ʰ˄ˍʽˁʷˌ ʰˉˇˁ˂ʾˋʶʽˌ ʰˉˈ ˍˇ ʋκɲΣ ʶˁˍˈˌ ˍˇˎ ˋˍʰʻ˃ˇˏ άɮˊʶˍˋˇˏέ ˁʰʽ ˍˇˎ 

ʶˉʾˋˍʰʻ˃ˇˎ άɾʾˁˊʰˌέΣ ˈˉˇˎ ˎˉʺˊ˅ʰ˄ ˁʰʻˎˋˍʶˊʺˋʶʽˌ ˋˍʹ ˋˎ˄ˍʷ˂ʶˋʹ ˍ˖˄ ʰˉʰ˂˂ˇˍˊʽ˗ˋʶ˖˄ ˁʰʽ ˁʰˍʱ 

ˋˎ˄ʷˉʶʽʰ ˁʰʻˎˋˍʷˊʹˋʶ ʹ ˉʰˊʱʵˇˋʹ ˍ˖˄ ˔˗ˊ˖˄ ˋˍˇ˄ ʰ˄ʱʵˇ˔ˇ ʴʽʰ ˍʽˌ ˁʰˍʰˋˁʶˎʰˋˍʽˁʷˌ ʶˊʴʰˋʾʶˌΦ 

оΦ ʃʶˊʽʴˊʰ˒ʺ ʃˊˇˈʵˇˎ 

LΦ ʅˍˇ˄ ˋˍʰʻ˃ˈ άɿΦ ɼˊʺ˄ʹέ ʷ˔ˇˎ˄ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˍʰ ʷˊʴʰ ʃˇ˂ʽˍʽˁˇˏ ɾʹ˔ʰ˄ʽˁˇˏ ˁʰʽ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ʶ˅ʷ˂ʽ˅ʹ ˇʽ 

ʶˊʴʰˋʾʶˌ ˁʰˍʰˋˁʶˎʺˌ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁ˗˄ ˍʶ˂ʶʽ˖˃ʱˍ˖˄Φ 

LLΦ ʅˍˇˎˌ ˋˍʰʻ˃ˇˏˌ άɿˇ˃ʰˊ˔ʾʰέΣ άɼʰ˂ʰ˃ʰˊʽʱέ ˁʰʽ άɮˊʶˍˋˇˏέΣ ˈˉ˖ˌ ˁʰʽ ˋˍʹ ʵʽʰˋˍʰˏˊ˖ˋʹ άɿˇ˃ʰˊ˔ʾʰέΣ ʷ˔ʶʽ 

ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ˉˊˇˋ˖ˊʽ˄ˇˏ ˉʶˊʽ˃ʶˍˊʽˁˇˏ ˁʶ˂ˏ˒ˇˎˌ ʰˉˈ ˉʰˋˋʱ˂ˇˎˌΣ ʹ ʶˁˋˁʰ˒ʺ ˁʰʽ ʹ 

ˉˊˇˋ˖ˊʽ˄ʺ ʰ˄ˍʽˋˍʺˊʽ˅ʹ ˁʰʽ ʲˊʾˋˁʶˍʰʽ ʶ˅ʷ˂ʽ˅ʹ ʹ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ˉ˂ʰˁ˗˄ ˁʰʽ ˍˇʽ˔ʶʾ˖˄Φ 

LLLΦ ʅˍˇ˄ ˋˍʰʻ˃ˈ άɾʾˁˊʰέΣ ˋˍʹ˄ мʹ ˁʰʽ нʹ ʵʽʰˋˍʰˏˊ˖ˋʹ άɾʽˁˊʰˌέ ˁʰʽ ˋˍˇ˄ ɳˉʾˋˍʰʻ˃ˇ ʷ˔ʶʽ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ 

ˁʰˍʰˋˁʶˎʺ ˍˇˎ ˉˊˇˋ˖ˊʽ˄ˇˏ ˉʶˊʽ˃ʶˍˊʽˁˇˏ ˁʶ˂ˏ˒ˇˎˌ ʰˉˈ ˉʰˋˋʱ˂ˇˎˌΣ ˁʰʽ ʹ ʶˁˋˁʰ˒ʺ ˁʰʽ ʹ ˉˊˇˋ˖ˊʽ˄ʺ 

ʰ˄ˍʽˋˍʺˊʽ˅ʹΦ ʅˍʹ˄ мʹ ʵʽʰˋˍʰˏˊ˖ˋʹ ˁʰʽ ˋʶ ˍ˃ʺ˃ʰ ˍˇˎ ˋˍʰʻ˃ˇˏ άɾʾˁˊʰέ ʲˊʾˋˁʶˍʰʽ ʺʵʹ ˋʶ ʶ˅ʷ˂ʽ˅ʹ ʹ 

ˁʰˍʰˋˁʶˎʺ ˍˇˎ ˉ˂ʰˁ˗˄ ˁʰʽ ˍˇʽ˔ʶʾ˖˄Σ ʶ˄˗ ˋˍʰ ˎˉˈ˂ˇʽˉʰ ˍ˃ʺ˃ʰˍʰ ʴʾ˄ʶˍʰʽ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ʴʽʰ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ 

ˁʰˍʰˋˁʶˎʺˌ όʶ˅ˎʴʽʱ˄ˋʶʽˌ ʶʵʱ˒ˇˎˌΣ ˎʵʰˍˇˋˍʶʴʰ˄˗ˋʶʽˌΣ ˁ˂ˉύΦ 

L±Φ ɴ˔ˇˎ˄ ˁʰˍʰˋˁʶˎʰˋˍʶʾ ˇʽ ʵʾʵˎ˃ʶˌ ˋʺˊʰʴʴʶˌ ɿɮʆɾ ˃ʺˁˇˎˌ ос ƳΣ ˋʶ ˋˎ˄ʷ˔ʶʽʰ ˍˇˎ ˒ˊʷʰˍˇˌ ʆɰɾΦ 

пΦ ɮ˄ˍʽˁʶʾ˃ʶ˄ˇ ˉˊˇˌ ʰ˄ʱʻʶˋʹ 

ʅˍˇ ʷˊʴˇ ˍʹˌ ɼʰ˂ʰ˃ʰˊʽʱˌ ʹ ʅˏ˃ʲʰˋʹ ˁʰ˂ˏˉˍʶʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˍˇˎ ʷˊʴˇˎΣ ʰ˂˂ʱ ф 

ʰˉˈ ˍʰ ɶκɾ ˁʰʽ ˋʽʵʹˊˇʵˊˇ˃ʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˍˊˇ˔ʰʾˇ ˎ˂ʽˁˈ ʰˉˇˍʶ˂ˇˏ˄ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˉˇˎ ʻʰ 

ˉˊʷˉʶʽ ˄ʰ ˁʰ˂ˎ˒ʻˇˏ˄ ʰˉˈ ʱ˂˂ʶˌ ˋˎ˃ʲʱˋʶʽˌ ˉˇˎ ʵʶ˄ ʷ˔ˇˎ˄ ʰˁˈ˃ʰ ʵʹ˃ˇˉˊʰˍʹʻʶʾΦ ʆʰ ф ʰˎˍʱ ˋˎˋˍʺ˃ʰˍʰ 

ʶʾ˄ʰʽΥ 

мΦ ʅˏˋˍʹ˃ʰ ˋʹ˃ʰˍˇʵˈˍʹˋʹˌ ˁʰʽ ʶ˂ʷʴ˔ˇˎ ˋˎˊ˃˗˄ ˃ʰʸʾ ˃ʶ ˈ˂ʰ ˍʰ ˎˉˇˋˎˋˍʺ˃ʰˍʱ ˍˇˎ ό9L·[Σ !¢hΣ t¢LΣ !¢tΣ 

ATS, PIS). 

нΦ ʅˏˋˍʹ˃ʰ ʰˎˍˇ˃ʰˍʽˋ˃ˇˏ ˁʰʽ ʶ˂ʷʴ˔ˇˎ ˁˍʽˊʾ˖˄ ό.!/{ύΦ 

оΦ ʅˏˋˍʹ˃ʰ ˍʹ˂ʶ˔ʶʽˊʽˋ˃ˇˏ ˁʰʽ ʶ˂ʷʴ˔ˇˎ ˉʰˊˇ˔ʺˌ ʽˋ˔ˏˇˌ όtw/{ύ 

пΦ ʅˏˋˍʹ˃ʰ ʰˋ˒ʰ˂ʶʾʰˌ-ʶ˂ʷʴ˔ˇˎ ˉˊˈˋʲʰˋʹˌ ό{a{ύ 

рΦ ʌʹ˒ʽʰˁˈ ˋˏˋˍʹ˃ʰ ˃ʶˍʱʵˇˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ ό5/{ύ 

сΦ ɼ˂ʶʽˋˍˈ ˁˏˁ˂˖˃ʰ ˍʹ˂ʶˈˊʰˋʹˌ ό//¢±ύ 

тΦ ʅˏˋˍʹ˃ʰ ʵʹ˃ˈˋʽ˖˄ ʰ˄ʰʴʴʶ˂ʽ˗˄ όPA) 

уΦ ʅˏˋˍʹ˃ʰ ʰˋˏˊ˃ʰˍʹˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ό¢9¢w!ύ 
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фΦ ʅˏˋˍʹ˃ʰ ˋˎ˂˂ˇʴʺˌ ˁˇ˃ʾˋˍˊˇˎ 

ʆʷ˂ˇˌΣ ʰ˄ʱʻʶˋʹ ˃ʶ ʵʽʰʴ˖˄ʽˋˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˍ˖˄ мр ˉˊˈˋʻʶˍ˖˄ ˋˎˊ˃˗˄ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ 

ʶ˅ˎˉʹˊʷˍʹˋʹ ˍʹˌ ɰʰˋʽˁʺˌ ɱˊʰ˃˃ʺˌ ˁʰʽ ˍʹˌ ɳˉʷˁˍʰˋʹˌΦ 

ɶ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʵʽʱ˄ˇʽ˅ʹˌ ˍʹˌ ˉˊ˗ˍʹˌ ˋʺˊʰʴʴʰˌ ʷʴʽ˄ʶ ˃ʶ ˍʹ˄ ˁʰʻʽʶˊ˖˃ʷ˄ʹ ˍʶ˂ʶˍʺ ζ˅ʶˍˊˎˉʺ˃ʰˍˇˌη ˉˇˎ 

ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʰ˄ ˇʽ ʹʴʶˋʾʶˌ ˍˇˎ ʰˊ˃ˈʵʽˇˎ ʇˉˇˎˊʴʶʾˇˎ ʇˉˇʵˇ˃˗˄ ˁʰʽ ɾʶˍʰ˒ˇˊ˗˄ ˁʰʽ ˍʹˌ ɮˍˍʽˁˈ 

ɾʶˍˊˈΦ ɮˁˇ˂ˇˎʻˇˏ˄ ˒˖ˍˇʴˊʰ˒ʾʶˌ ʰˉˈ ˍˇ ζ˅ʶˍˊˏˉʹ˃ʰη 
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¶ ʇʃʁɸɮɽɮʅʅɹɮ ɵɳʇʀɶ ʅɮɽɮɾɹɿɮʅ  

ʅʶ ʶ˅ʷ˂ʽ˅ʹ ʹ  ɰ ʊʱˋʹ ˍˇˎ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁˇˏ ʵʽʰ˂ˈʴˇˎ ˇ ˇˉˇʾˇˌ ʱˊ˔ʽˋʶ ʶˉʾˋʹ˃ʰ ˋˍʽˌ 23 ɿˇʶ˃ʲˊʾˇˎ нлмсΦ   

 

4. ɿɳɮ ʆɶʅ ɹʆɮ όʰˉˈ ˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˁʰʽ ˍʰ ɿɳɮ ˍʹˌ ɹʆɮύ ɼɮɹ ʆʍɿ ɾɳɽʍɿ 

ʆɶʅ 

CANDIDATES FOR COSUF AWARD 2017 APPLY NOW! 

 

Candidates For COSUF Award 2017 Apply Now! 

Go for Candidates of COSUF Award 2016!Now for young Researchers and Professionals application for COSUF 
AWARD 2017 is open  

http://www.ita-cosuf.org/index.php/35-sample-data-article/press-releases/2015/120-go-for-candidates-of-cosuf-award-2016
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5ƻƴȰǘ Ƴƛǎǎ ǘƻ apply latest !!  NEW: 30 MAY 2017 !! (old: 28 February 2017) (receipt of the application file by the 
ITA secretariat). The selection of the winner will be made by the ITA COSUF Steering Board by !!  NEW: 15 
AUGUST 2017 !! (old: 15 April 2017). The award will be handed over during the ITA COSUF workshop which will 
take place during an ITA COSUF Workshop in the course of the AFTES International Congress, 13 to 15 
November 2017 in Paris. The nominee will give a short presentation of his/her work at a plenary session of the 
workshop.  

¶ Link http://www.ita-cosuf.org/index.php/blog/item/15-candidates-for-cosuf-award-2017-apply-now 

 

ʃˊˈˋ˒ʰˍʶˌ ʶˁʵˈˋʶʽˌ ˍʹˌ ɹʆɮ  

ITA COSUF Newsletter 

 

27 December 2016 

Download the ITA COSUF newsletter December 2016. The last ITA COSUF Newsletter of 2016 is now available ! It 

brings a short look back to the last year and a view on the activities of ITA COSUF in the coming year 

¶ No_24_2016_December_ITACOSUF_1.pdf 

Read more... 

 

RECOMMENDATIONS ON THE DEVELOPMENT PROCESS FOR MINED TUNNELS 

 

http://www.ita-cosuf.org/index.php/blog/item/15-candidates-for-cosuf-award-2017-apply-now
https://www.ita-aites.org/en/wg-committees/committees/ita-cosuf/news-annoucements/1466-ita-cosuf-newsletter
https://www.ita-aites.org/en/component/seoglossary/1-main-glossary/40-back
https://www.ita-aites.org/en/wg-committees/committees/ita-cosuf/news-annoucements/download/1597_5b088c422e39aa5ecf3201c344271e29
https://www.ita-aites.org/en/wg-committees/committees/ita-cosuf/news-annoucements/1466-ita-cosuf-newsletter
https://www.ita-aites.org/en/wg-committees/committees/ita-cosuf/news-annoucements/1466-ita-cosuf-newsletter
https://www.ita-aites.org/en/wg-committees/committees/ita-cosuf/news-annoucements/download/1597_5b088c422e39aa5ecf3201c344271e29
https://www.ita-aites.org/media/k2/items/cache/3da8447cc2b0b8dd0833d10bacd40fcc_XL.jpg
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L¢!Ωǎ ǿƻǊƪƛƴƎ ƎǊƻǳǇǎ ƻƴ ƳŜŎƘŀƴƛȊŜŘ ό²D мпύ ŀƴŘ ƻƴ ŎƻƴǾŜƴǘƛƻƴŀƭ ǘǳƴƴŜƭƭƛƴƎ ό²D мфύ ŜƭŀōƻǊŀǘŜŘ several 

documents regarding the specific tunnelling methods [1], [2], [8]. In many projects the ground conditions 

allow either conventional or mechanized tunnelling methods. Therefore, many OwnerΩǎ organisations have 

to find an answer on the question which would be the most appropriate tunnelling method for their 

project. 

Both working groups agreed during the WTC 2010 in Vancouver that recommendations on this topic shall 

be a joint work of both working groups. The answer on the question of the most appropriate tunnelling 

method depends on many factors for each individual project, not only on the ground conditions but also on 

many other factors as discussed herein this report. It also depends significantly on the knowledge gained 

during the project development and on other projects in the area. The complexity of the topic does not 

allow a simple approach. 

The present document intends to highlight the influence of the main project requirements and the factors 

affecting the selection of the tunnelling method depending on the different project phases. This document 

does not include typical technical data, such as advance rates, penetrations rates depending on ground 

conditions, etc. Such aspects shall be treated in a future ITA-Report. Each project is unique and requires 

independent project-specific assessment. However, these recommendations represent guidelines and 

suggestions for the project development with respect to the selection of the tunnelling method in general. 

The recommendations were developed on the άdesign ς bid ς ōǳƛƭŘέ ǇǊƻŎǳǊŜƳŜƴǘ ƳƻŘŜƭΦ LŦ ƻǘƘŜǊ ƳƻŘŜƭǎΣ 

ǎǳŎƘ ŀǎ ŜΦƎΦ ǘƘŜ άŘŜǎƛƎƴ ς ōǳƛƭŘέ ŀǊŜ chosen, the general approach will be the same, but with a different 

allocation of the responsibilities. The present report does not treat this topic in detail which shall be 

analysed in a future document. Also the list of typical documents is only a first collection of some examples. 

This list shall be developed in a next report of ITA. These recommendations are intended to be used by 

hǿƴŜǊΩǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎΣ ǘǳƴƴŜƭƭƛƴƎ ŜƴƎƛƴŜŜǊǎ (Design Engineers and Site Supervision), Contractors and 

Subcontractors. 

¶ Published in: 2016 
¶ Author: Working Group 14 19 

¶ 21393-ITA-REPORT-17-WG14_19-BD2_P.pdf 

¶ Publication (download)  

 

 

5. ʅʇɿɮɿʆɶʅɳɹʅ ɳʄɱɮʅɹɮʅ KAI ɳɼɲʁʅɳɹʅ ʆɶʅ World Road Association όˉˊ˗ʹ˄ 

PIARC) ʅʆɶɿ ɮɸɶɿɮ 

https://www.ita-aites.org/en/component/seoglossary/1-main-glossary/449-owner
https://www.ita-aites.org/en/component/seoglossary/1-main-glossary/366-joint
https://www.ita-aites.org/en/component/seoglossary/1-main-glossary/16-advance
https://www.ita-aites.org/en/component/seoglossary/1-main-glossary/169-design
https://www.ita-aites.org/en/publications/wg-publications/search?searchword=Working%20Group%2014%2019
https://www.ita-aites.org/en/publications/wg-publications/download/1599_57e9801399ec3ec42f22367a85304a28
http://www.ita-cosuf.org/images/PUBLICATIONS/20975-ITA-COSUF-REPORT-1-BD.pdf
https://www.ita-aites.org/en/publications/wg-publications/download/1599_57e9801399ec3ec42f22367a85304a28
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ʅˍʽˌ мп ˁʰʽ мр ɲʶˁʷ˃ʲˊʹ ʷʴʽ˄ʶ  ˋˍʹ˄ ɮʻʺ˄ʰ ʹ ˋˎ˄ʱ˄ˍʹˋʹ ˍˇˎ Task Group ˍʹˌ WRA ʴʽʰ ˍʹ ˂ʶʽˍˇˎˊʴʽˁʺΣ 

ˎˉˇ˂ˇʴʽˋˍʽˁʺ ˁʰʽ ˃ʶʻˇʵˇ˂ˇʴʽˁʺ ʰ˄ʰʲʱʻ˃ʽˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ DG QRAΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʰˎˍˈΣ 

ʽʵʽˇˁˍʹˋʾʰˌ ˍʹˌ WRAΣ  ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ ʶˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌ ʰˉˈ ˍʹ ʵʽʷ˂ʶˎˋʹ 

ˇ˔ʹ˃ʱˍ˖˄ ˃ʶˍʰ˒ˇˊʱˌ ʶˉʽˁʾ˄ʵˎ˄˖˄ ʶ˃ˉˇˊʶˎ˃ʱˍ˖˄ ʰˉˈ ˍʽˌ ˇʵʽˁʷˌ ˋʺˊʰʴʴʶˌ ˁʰʽ ʷ˔ʶʽ ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ˋʶ 

ʰˊˁʶˍʷˌ ˋ˔ʶˍʽˁʷˌ ʶʻ˄ʽˁʷˌ ˃ʶʻˇʵˇ˂ˇʴʾʶˌ ʰ˄ʱ˂ˎˋʹˌ ˍʹˌ ʶˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌΦ ɶ ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 

ʷʴʽ˄ʶ ˋˍʰ ˍʷ˂ʹ ˍʹˌ ʵʶˁʰʶˍʾʰˌ ˍˇˎ мффл - ʰˊ˔ʷˌ ʰˎˍʺˌ ˍˇˎ нллл ˁʰʽ ˉ˂ʷˇ˄ ʶʾ˄ʰʽ ʶˉʽˍʰˁˍʽˁʺ ʹ ʰ˄ʱʴˁʹ 

ʰ˄ʰʲʱʻ˃ʽˋʺˌ ˍˇˎΦ  ɮˉˈ ˍʹ ˔˗ˊʰ ˃ʰˌ ˋˍˇ task group ˋˎ˃˃ʶˍʷ˔ʶʽ ˇ ɱʽʱ˄˄ʹˌ ɾˉʰˁˇʴʽʱ˄˄ʹˌ ʶ˄˗ ˇ ɿʾˁˇˌ 

ɰʰʴʽ˗ˁʰˌ ˃ʶ ˍʹ˄ ʶˍʰʽˊʶʾʰ ɳɿɮɽʁʅ ʷ˔ʶʽ ʰ˄ʰ˂ʱʲʶʽ ˊˈ˂ˇ ˋˎ˃ʲˇˏ˂ˇˎ ʴʽʰ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ˍ˖˄ ʰˉʰʽˍʺˋʶ˖˄ ˁʰʽ 

ˍ˖˄ ˍʶˎ˔˗˄ ʲʱˋʶʽ ˍ˖˄ ˇˉˇʾ˖˄ ʻʰ ʴʾ˄ʶʽ ʹ ʶˉʽ˂ˇʴʺ ˍˇˎ ˇʽˁˇ˄ˇ˃ʽˁˇˏ ˒ˇˊʷʰ ˉˇˎ ʻʰ ʰ˄ʰ˂ʱʲʶʽ ˍˇ ʷˊʴˇ ˍʹˌ 

ʰ˄ʰʲʱʻ˃ʽˋʹˌΦ 

ʅˍʽˌ мп ˁʰʽ мр ɾʰˊˍʾˇˎ ʻʰ ʴʾ˄ʶʽ ˋˍʹ˄ ɮʻʺ˄ʰ ʹ ˋˎ˄ʱ˄ˍʹˋʹ ˍˇˎ WGн ˍʹˌ TC5 Road Tunnel Operations ˍʹˌ 

WRA. 

ʃʰˊʰˁʱˍ˖ ʻʰ ʲˊʶʾˍʶ ˍʹ˄ ˉ˂ʷˇ˄ ˉˊˈˋ˒ʰˍʹ ʷˁʵˇˋʹ ˍʹˌ ʆʶ˔˄ʽˁʺˌ ɳˉʽˍˊˇˉʺˌ TC 3.3 Road Tunnel Operation 

ˁʰʽ ˃ʶ ˃ʶ˂˂ʹ˄ʽˁʺ ˋˎ˃˃ʶˍˇ˔ʺ ˋˍʹ ˋˎʴʴˊʰ˒ʺ όɱʽʱ˄˄ʹˌ ɾˉʰˁˇʴʽʱ˄˄ʹˌ  ˁʰʽ ɿʾˁˇˌ ɰʰʴʽ˗ˁʰˌύ 

 

Experience with Significant Incidents in Road Tunnels 

¶ Date : 2016 

¶ Author(s) : /ƻƳƛǘŞ ǘŜŎƘƴƛǉǳŜ оΦо 9ȄǇƭƻƛǘŀǘƛƻƴ ŘŜǎ ǘǳƴƴŜƭǎ ǊƻǳǘƛŜǊǎ κ ¢ŜŎƘƴƛŎŀƭ /ƻƳƳƛǘǘŜŜ оΦо wƻŀŘ 

Tunnel Operation 

¶ Domain(s) : Road Tunnel Operations 

¶ PIARC Ref. : 2016R35EN 

¶ ISBN : 978-2-84060-444-0 

¶ Number of pages : 67 
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Approximately ten to fifteen years ago many countries introduced tunnel safety management systems and 

started paying attention to tunnel safety in a more structured way. PIARC report 2007/R07 recommended 

an integrated approach to tunnel safety. As a result of this, many countries have gained experience with 

the application of various tools for tunnel safety management. Experience with tunnel incidents and 

methods for incident evaluation and risk analysis have led to developments in organisation and 

management and to improvements in the systems in use. In this report several contributing countries share 

information on lessons learned from incidents and developments in safety management and risk analysis 

and conclusions are drawn on topics of general interest. 

As documented in chapter 2 of this report, the collection of data on significant incidents in road tunnels is 

carried out in a systematic manner in many countries. In this chapter the process of data collection is 

described. It has been noted that in practise, collecting all necessary data for a good evaluation leading to 

improving safety procedures or to produce incident statistics that can be used in risk analysis, is not easy 

and can be very time consuming. There can be a conflict in available and required resources for data 

collection. It is therefore important that the required data is clearly identified and that it is determined 

which data shall be collected by each party involved and at what time (immediately after incident or at a 

later stage). To keep parties involved motivated to contribute, the purpose of data collection has to be 

made clear to them and feedback on lessons learned and improved procedures and systems should be 

provided. 

Results of data collection can be found in the other chapters of this report. 

In chapter 3 collision rates for several countries are presented. In general, collision rates represent average 

values for a certain set of tunnels investigated. Figures presented range from 2 to 12 collisions per 
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108 vehicle-kilometres. It has been determined in several studies that collision rates are influenced by many 

parameters. In the report a list of the most influencing parameters is given., e.g. tunnel length, traffic 

volume, horizontal alignment, lane width, tunnel cross section, quality of tunnel lighting, traffic 

composition, driving speed, and - last but not least - national driving habits and the technical standard of 

the vehicles in use. All these influencing factors make it difficult to compare collision rates on a statistical 

level. Despite some recent studies on the topic, there is still a lack of knowledge on the interaction of the 

various parameters influencing collision rates in road tunnels. The report provides a comprehensive list of 

all relevant data concerning collisions, which should be collected in order to improve the quality of 

information. 

In chapter 4, new information on fires rates has been compiled, based on tunnel fire statistics from 12 

countries around the world. It seems that an "average tunnel" has a fire rate in the order of magnitude 5 - 

15 fires per 109 vehicle km. However, the scatter of the rates from tunnel to tunnel may be very significant 

as a number of factors may influence the recorded fire rates, for instance: tunnel design, location of the 

tunnel, geometry of the road, monitoring, technical standard of the vehicles, traffic regulation, speed limits, 

driving culture etc.. The fire rates should be used with care, and the assessment of the applicability and the 

modification of the basic rates required for an application for a given tunnel should be done by experts with 

experience in tunnel safety. When the above conditions are fulfilled, the fire rates can be applied in analysis 

to inform the development of requirements for safety systems for tunnels which take appropriate account 

of the fire risk. 

Whereas chapter 3 and 4 are addressing incident data evaluation for tunnels in general, chapter 5 focusses 

on real incidents at the level of an individual tunnel. It provides a realistic idea of incidents happening in 

road tunnels as well as examples of conclusions and improvements that can be identified for specific 

incidents and tunnel systems. These findings can also be used in risk assessments for other (new) tunnels 

and as illustrative material in training and education. 

Practical experience with risk assessments is described in chapter 6. Several countries shared their 

experiences with risk assessment in the past decade. From these contributions it can be noted that there 

are some differences between countries in methodology they use and even within one country often 

several methods are used, depending on the purpose of the investigation. Typical applications for risk 

assessments are: 

¶ to demonstrate that the tunnel is safe enough 

¶ as a decision making tool to compare various alternatives or to decide on risk 

¶ to determine performance and/or reliability requirements of safety systems 

¶ to provide insight into the residual risk 

¶ for the classification of the tunnel with respect to transport of dangerous goods 
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In all countries risk analysis is applied as an additional tool complementary to prescriptive guidelines and 

regulations. Experiences in the past decade and input from real incident data and statistics have been used 

to improve risk analysis methods. Vice versa, risk analysis methods are used to improve prescriptive 

guidelines. Furthermore, the experience with risk analysis methods in the tunnel design and decision 

making process have also led to improvements of the risk analysis methods themselves and have instigated 

additional research with regard to collection and evaluation of data on real incidents and fires. 

Based on the information in this report we can conclude that use of an integrated approach to tunnel 

safety is becoming practised more and more in several countries. Experience with this approach and 

lessons from real incident data are used for further improvements in tunnel safety. This report can be used 

as a reference to further improve the integrated approach to tunnel safety, especially the requirements 

and key aspects to data collection and risk assessment in this approach. 

ɳˉʾˋʹˌ ʶ˄ʵʽʰ˒ʷˊˇˎˋʰ ʶʾ˄ʰʽ ʹ ʶˉˈ˃ʶ˄ʹ ʷˁʵˇˋʹΥ 
Road tunnels: complex underground road networks 

¶ Date : 2016 
¶ Author(s) : /ƻƳƛǘŞ ǘŜŎƘƴƛǉǳŜ оΦо 9ȄǇƭƻƛǘŀǘƛƻƴ ŘŜǎ ǘǳƴƴŜƭǎ ǊƻǳǘƛŜǊǎ κ ¢ŜŎƘƴƛŎŀƭ /ƻƳƳƛǘǘŜŜ оΦо wƻŀŘ 

Tunnel Operation 
¶ Domain(s) : Road Tunnel Operations 
¶ PIARC Ref. : 2016R19EN 
¶ ISBN : 978-2-84060-404-4 
¶ Number of pages : 80 

 
Underground complex road networks are under development in the world due to the growing 
concentration of the population in large urban areas. 

The high occupation on the surface, the extension of the perimeter of the metropolises, the growing 
demand in travel and mobility, lead naturally and inevitably in the development of underground facilities. 
These developments raise many questions and PIARC wished to participate in this reflection. 
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A first step is crossed with the publication of part A of the report whose objective is to make a point as 
comprehensive as possible of the current situation around the world. Twenty-seven "complex underground 
road networks" (or tunnels complexes) have been analysed. The teachings and preliminary 
recommendations obtained from this analysis are presented in this report, which includes in appendix 
monographic records of each structure. 

The sample of the analysed infrastructure is not as exhaustive as the members of the Working 

Group have had liked at the start of their work. But the collection of reliable and comprehensive 

information being very laborious, it was decided to analyse the information collected in this very significant 
sample of 27 "tunnels complexes", as a first step, and then, to complete and develop this survey in a next 
step. 

This first analysis highlights the particular problems faced by such networks, and has detected the need for 
reflection in-depth. Today's networks are indeed often designed by transposing in the underground, the 
concepts of open air road networks and conventional intercity tunnels. 

Indeed less than three countries around the world have developed specific recommendations and/or 
standards concerning this complex infrastructure. 

6. ɿɳɮ ɮʃʁ ʁɽʁ ʆʁɿ ɼʁʅɾʁ 

ɶ ʰ˃ʶˊʽˁʰ˄ʽˁʺ ʶˍʰʽˊʶʾʰ ˋˎ˃ʲˇˏ˂˖˄ ˃ʹ˔ʰ˄ʽˁ˗˄ CH2M ˁʰʽ ˍˇ ʲˊʶˍʰ˄ʽˁˈ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁˈ ʴˊʰ˒ʶʾˇ 

Weston Williamson ʻʰ ʶˁˉˇ˄ʺˋˇˎ˄ ˍʽˌ ˃ʶ˂ʷˍʶˌ ʶˉʶˁˍʱˋʶ˖ˌ ˍˇˎ ɾʶˍˊˈ ˍˇˎ ɿˍˇˎ˃ˉʱʽ ˉˊˇˌ ˍʹ˄ 

World Expo 2020. 

ʆˇ ʷˊʴˇ ˃ʶ˂ʷˍʹˌ - ˁʰˍʰˋˁʶˎʺˌΣ ˃ʺˁˇˎˌ мрkm ˁh ʽ ʰ˅ʾʰˌ ϷнΦф ʵʽˌΣ ʻʰ ˋˎ˄ʵʷˋʶʽ ˍˇ ˋˏ˃ˉ˂ʶʴ˃ʰ ˍˇˎ ˂ʽ˃ʷ˄ʰ 

Nakheel ˁʰʽ ˍʹˌ ˉʶˊʽˇ˔ʺˌ Tower ˃ʶ ˍˇ˄ ˁˎˊʾ˖ˌ ˔˗ˊˇ ˍʹˌ ʃʰʴˁˇˋ˃ʾˇˎ ɳˁʻʷˋʶ˖ˌ нлнлΦ  ʅʶ ʰˎˍˈ 

ˉʶˊʽˇ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ммΦуkm ˎˉʶˊˎ˕˖˃ʷ˄ʹˌ ʴˊʰ˃˃ʺˌ όviaductύΣ ʶˉˍʱ ˋˍʰʻ˃ˇʾ ˁʰʽ оΦнkm ˎˉˈʴʶʽʰˌ ˔ʰˊʱ˅ʶ˖ˌ 

ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ ʰˉˇˁʰ˂ˇˏ˃ʶ˄ʹˌ ɱˊʰ˃˃ʺˌ нлнл όάRoute нлнлέύΣ ʹ ˇˉˇʾʰ ʰˉˇˍʶ˂ʶʾ ʶˉʷˁˍʰˋʹ ˍʹˌ ˃ʺˁˇˎˌ 

52km  ɼˈˁˁʽ˄ʹˌ ɱˊʰ˃˃ʺˌ ˍˇˎ ɾʶˍˊˈΦ   
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ʁʽ ʰ˄˖ˍʷˊ˖ ʶˍʰʽˊʶʾˌ ʻʰ ʶˊʴʰˋˍˇˏ˄ ˋˍʰ ˉ˂ʰʾˋʽʰ ʵʽʶʻ˄ˇˏˌ ɼˇʽ˄ˇˉˊʰ˅ʾʰˌ ʹ ˇˉˇʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˃ʶˍʰ˅ˏ 

ʱ˂˂˖˄ ˍʹ˄ ʴʰ˂˂ʽˁʺ !ƭǎǘƻƳΣ ˍʹ˄ ʽˋˉʰ˄ʽˁʺ  !ŎŎƛƻƴŀ ˁʰʽ ˍʹ˄ ˍˇˎˊˁʽˁʺ DǳƭŜǊƳŀƪΦ  ɱʽʰ ˍˇ˄ ʵʽʰʴ˖˄ʽˋ˃ˈ 

ˎˉʶʲ˂ʺʻʶʽˋʰ˄ мл ˉˊˇˋ˒ˇˊʷˌ ʰˉˈ ˃ʶʴʱ˂ʰ ʵʽʶʻ˄ʺ ˋ˔ʺ˃ʰˍʰ   

ɶ !ƭǎǘƻƳ ʻʰ ˉˊˇ˃ʹʻʶˏˋʶʽ рл ˋˎˊ˃ˇˏˌ ˁʰʽ ʻʰ ʶʴˁʰˍʰˋˍʺˋʶʽ ˍʰ ˋ˔ʶˍʽˁʱ ˋʽʵʹˊˇʵˊˇ˃ʽˁʱ ˋˎˋˍʺ˃ʰˍʰΣ ʶ˄˗ ˇʽ 

!ŎŎƛƻƴŀ ˁʰʽ DǳƭŜǊƳŀƪ ʻʰ ʶˁˍʶ˂ʷˋˇˎ˄ ˍʰ ʷˊʴʰ ˉˇ˂ʽˍʽˁˇˏ ˃ʹ˔ʰ˄ʽˁˇˏΦ  ʁ ˍʶˊ˃ʰˍʽˁˈˌ όˎˉʷˊʴʶʽˇˌύ ˋˍʰʻ˃ˈˌ 

ˋˍˇ˄ ˔˗ˊˇ ˍʹˌ ɳˁʻʷˋʶ˖ˌ ʻʰ ʷ˔ʶʽ ˋˍʷʴʰˋˍˊˇ ˋʶ ˋ˔ʺ˃ʰ ˒ˍʶˊ˗˄Σ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˁʰʽ ˋˍʽˌ ʶʽˁˈ˄ʶˌΦ 

 

ʁ ˔˗ˊˇˌ ˍʹˌ ʃʰʴˁˇˋ˃ʾˇˎ ɳˁʻʷˋʶ˖ˌ ²ƻǊƭŘ 9ȄǇƻ нлнл ʲˊʾˋˁʶˍʰʽ ˁˇ˄ˍʱ ˋˍˇ˄ ɲʽʶʻ˄ʺ ɮʶˊˇ˂ʽ˃ʷ˄ʰ !ƭ 

aŀƪǘƻǳƳ ˁʰʽ ʶˁˍʽ˃ʱˍʰʽ ˈˍʽ ʻʰ ˎˉˇʵʶ˔ˍʶʾ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ нр ʶˁʰˍˇ˃˃ˏˊʽʰ ʶˉʽˋˁʷˉˍʶˌ ˋˍʰ ˉʶˊʾˉˍʶˊʰ 

ʰˉˈ мул ˔˗ˊʶˌΦ  ʆˇ ʷˊʴˇ ʶˁˍʽ˃ʱˍʰʽ ˈˍʽ ʻʰ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˍˇ нлнлΣ ˃ʺ˄ʶˌ ˉˊʽ˄ ˍʰ ʶʴˁhʾ˄̔  hˍʹˌ ɳˁʻʷˋʶ˖ˌΦ 
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ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˇʽ ʰ˄˖ˍʷˊ˖ ˃ʶ˂ʶˍʹˍʷˌ ²Ŝǎǘƻƴ ²ƛƭƭƛŀƳǎƻƴ ˁʰʽ ˋˏ˃ʲˇˎ˂ˇʽ ˃ʹ˔ʰ˄ʽˁˇʾ /Iнa ʰ˄ʷ˂ʰʲʰ˄ 

ˊˈ˂ˇˎˌ ˋˍˇ ʷˊʴˇ /ǊƻǎǎǊŀƛƭ н ˋˍˇ ɽˇ˄ʵʾ˄ˇ ˃ʶ ʰˊ˔ʽˁʺ ʶˁˍʾ˃ʹˋʹ ˍʶ˂ʽˁˇˏ ˁˈˋˍˇˎˌ ˉʶˊʾ ˍʰ Ϸол ʵʽˌΦ   

ʃʹʴʷˌ : Menarailpost.com, GCR, ʶʽˁˈ˄ʶˌ ʰˉˈ Weston Williamson 

ɶ ɼʾ˄ʰ ʰ˄ʰˁˇʽ˄˗˄ʶʽ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ˃ʶʴʰ˂ˏˍʶˊˇˎ ˁʰʽ ʲʰʻˏˍʶˊˇˎ ˋˍˇ˄ ˁˈˋ˃ˇ ʅʽʵκˁˇˏ 

ʅˍʰʻ˃ˇˏ ʴˊʰ˃˃ʺˌ ʇ˕ʹ˂˗˄ ʆʰ˔ˎˍʺˍ˖˄   

ɾʶ ʰ˄ʰˁˇʾ˄˖ˋʹ ˋˍʰ ɼʽ˄ʶʸʽˁʱ ɾʷˋʰ ɳ˄ʹ˃ʷˊ˖ˋʹˌ ˍʹ˄ нфʹ ʅʶˉˍʶ˃ʲˊʾˇˎ нлмс ʰ˄ʰʴʴʷ˂ʻʹˁʶ ʹ ˁʰˍʰˋˁʶˎʺ ˍˇˎ  

ʲʰʻˏˍʶˊˇˎ ˁʰʽ ˃ʶʴʰ˂ˏˍʶˊˇˎ ˋˍʰʻ˃ˇˏ ˋʽʵʹˊˇʵˊˇ˃ʽˁʺˌ ʴˊʰ˃˃ʺˌ ˎ˕ʹ˂˗˄ ˍʰ˔ˎˍʺˍ˖˄ ˋˍˇ˄ ˁˈˋ˃ˇΦ ʁ 

ˋˍʰʻ˃ˈˌ ʻʰ ʲˊʾˋˁʶˍʰʽ ˁʱˍ˖ ʰˉˈ ˍˇ ˉ˂ʷˇ˄ ʶˉʽˋˁʷ˕ʽ˃ˇ ˍ˃ʺ˃ʰ ˍˇˎ ʅʽ˄ʽˁˇˏ ʆʶʾ˔ˇˎˌ ˁʰʽ ʻʰ ʶʾ˄ʰʽ ʷˍˇʽ˃ˇˌ ʴʰʽ 

ˍˇˎˌ ʋʶʽ˃ʶˊʽ˄ˇˏˌ ʁ˂ˎ˃ˉʽʰˁˇˏˌ ɮʴ˗˄ʶˌ ˍˇˎ нлннΦ  ʁ ˄ʷˇˌ ˋˍʰʻ˃ˈˌ ˍˇˉˇʻʶˍʶʾˍʰʽ ˋˍˇ .ŀŘŀƭƛƴƎΣ ул ƪƳ ʰˉˈ 

ˍˇ ʃʶˁʾ˄ˇΣ ˁʰˍʱ ˃ʺˁˇˌ ˋʽʵʹˊˇʴˊˇ˃ʽˁˇˏ ʵʽˁˍˏˇˎ ˃ʺˁˇˎˌ мтп ƪƳ ˉˇˎ ʻʰ ˋˎ˄ʵʷʶʽ ˍʹ˄ ˁʽ˄ʶʸʽˁʺ ˉˊ˖ˍʶˏˇˎˋʰ 

˃ʶ ˍʽˌ ʶˉʰˊ˔ʾʶˌ ½ƘŀƴƎƧƛŀƪƻǳ ˁʰʽ IŜōŜƛΦ ɲʷˁʰ όмлύ ˋˍʰʻ˃ˇʾ ʶʾ˄ʰʽ ʺʵʹ ˎˉˈ ˁʰˍʰˋˁʶˎʺ ˁʰʽ ʶˁˍʽ˃ʱˍʰʽ ˈˍʽ ʻʰ 

ˉʶˊʰˍ˖ʻˇˏ˄ ˋˍʰ ˍʷ˂ʹ нлмфΦ  ʆˇ ʵʾˁˍˎˇ ʴˊʰ˃˃˗˄ ʻʰ ʵʽʰʻʷˍʶʽ ʵˏˇ ˁ˂ʱʵˇˎˌ ʴʽʰ ˍʹ˄ ˋˏ˄ʵʶˋʹ ˉˊˇˌ ¸ŀƴǉƛƴƎ 

ˁʰʽ /ƘƻƴƎƭƛΦ 
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ʁ ɲʽʶˎʻˎ˄ˍʺˌ ˍʹˌ рʹˌ ʁ˃ʱʵʰˌ ɼʰˍʰˋˁʶˎ˗˄ ˍ˖˄ ɼʽ˄ʶʸʽˁ˗˄ ʅʽʵʹˊˇʵˊˈ˃˖˄ ˁˇˌ /ƘŜƴ .ƛƴΣ ʰ˄ʷ˒ʶˊʶ ˋˍˇˎˌ 

ʵʹ˃ˇˋʽˇʴˊʱ˒ˇˎˌ ˈˍʽ  Ϧˇ ˋˍʰʻ˃ˈˌ .ŀŘŀƭƛƴƎ ʻʰ ʲˊʾˋˁʶˍʰʽ млнƳ ˎˉˈ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˃ʶ ˎˉˈʴʶʽʰ ʶˉʽ˒ʱ˄ʶʽʰ 

ˁʰˍʰˋˁʶˎ˗˄ осΦлллƳнΣ ʾˋʹ ˃ʶ р ʴʺˉʶʵʰ ˉˇʵˇˋ˒ʰʽˇˊˎΣ ˁʰʻʽˋˍ˗˄ˍʰˌ ˍˇ˄ ˍˇ˄ ʲʰʻˏˍʶˊˇ ˁʰʽ ˃ʶʴʰ˂ˏˍʶˊˇ 

ˋˍʰʻ˃ˈ ʴˊʰ˃˃ʺˌ ˎ̞ ʹ˂˗˄ ˍʰ˔ˎˍʺˍ˖˄ ˋˍˇ˄ ˁˈˋ˃ˇϦ 

ʁ ˎˉˈʴʶʽˇˌ ˋˍʰʻ˃ˈˌ ʻʰ ʵʽʰʻʷˍʶʽ ˍˊʶʾˌ όоύ ʵʽʰʵˇ˔ʽˁʷˌ ˋʽʵʹˊˇʵˊˇ˃ʽˁʷˌ ˋʺˊʰʴʴʶˌΣ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ˃ʾʰ ʵʽˉ˂ʺˌ 

ˍˊˇ˔ʶʽʱˌ ʴʽʰ ʵʽʷ˂ʶˎˋʹ ˋˎˊ˃˗˄ ˁʰʽ ˃ʾʰ ʰ˄ʱ ˁʰˍʶˏʻˎ˄ˋʹ ʴʽʰ ˍʹ˄ ʶˉʽʲʾʲʰˋʹ κ ʰˉˇʲʾʲʰˋʹ ʶˉʽʲʰˍ˗˄Φ  

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ ʷˊʴˇˎ ˇʽ ˋʺˊʰʴʴʶˌ ʰˎˍʷˌ ʻʰ ʶʾ˄ʰʽ ˋʶ ʶˉʰ˒ʺ ˃ʶ ˁˇʽ˄ʱ ʶ˄ʵʽʱ˃ʶˋʰ ˍˇʽ˔ʶʾʰ 

ˍʶ˂ʽˁʺˌ ʶˉʶ˄ʵˏˋʶ˖ˌΦ  ʆˇ ʷˊʴˇ ʻʰ ˁʰˍʰˋˁʶˎʰˋˍʶʾ ˋʶ ˍˊʾʰ όоύ ʵʽʰ˒ˇˊʶˍʽˁʱ ʶˉʾˉʶʵʰ ˁʰʻ˗ˌ ʻʰ ˎˉʱˊ˔ˇˎ˄ 



 Tˇ ɲʶ˂ˍʾˇ ˍ˖˄ ʅʹˊʱʴʴ˖˄   MAʄʆɶʅ нлмт 

 

- 37 - 
 

˔˖ˊʽˋˍʱ ʶˉʾˉʶʵʰ ʴʽʰ ˍʽˌ ʰ˒ʾ˅ʶʽˌ ˁʰʽ ˍʽˌ ʰ˄ʰ˔˖ˊʺˋʶʽˌ ˍ˖˄ ʶˉʽʲʰˍ˗˄ ˋˍʰ ˉˊˈˍˎˉʰ ʵʽʶʻ˄˗˄ ʰʶˊˇʵˊˇ˃ʾ˖˄Φ  

ʆˇˎˌ ˔˗ˊˇˎˌ ʰˎˍˇˏˌ ʻʰ ˋˎ˄ʵʷˇˎ˄ ˃ʶ ˍʽˌ ʰˉˇʲʱʻˊʶˌ ʵˏˇ ˁˎ˂ʽˈ˃ʶ˄ʶˌ ˋˁʱ˂ʶˌ ˃ʶ ˃ʷʴʽˋˍʹ ʵʽʰ˒ˇˊʱ 

ˎ˕ˇ˃ʷˍˊˇˎ снƳΦ  ʃˊˇʹʴ˃ʷ˄ʶˌ ˍʶ˔˄ʽˁʷˌ ʰ˄ʰˍʽ˄ʱ˅ʶ˖˄ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ ˍʹ˄ ʵʽʱ˄ˇʽ˅ʹ ˍˇˎ ˋˍʰʻ˃ˇˏ 

ˇˏˍ˖ˌ ˗ˋˍʶ ˄ʰ ˃ʹ˄ ʶˉʽˊˊʶʰˋˍʶʾ ˍˇ ˎˉʶˊˁʶʾ˃ʶ˄ˇ ˃˄ʹ˃ʶʾˇ ʃʰʴˁˈˋ˃ʽʰˌ ɼ˂ʹˊˇ˄ˇ˃ʽʱˌ ˍʹˌ ¦b9{/hΦ ʆˇ ʷˊʴˇ 

ʶˁˍʽ˃ʱˍʰʽ ˈˍʽ ʻʰ ʵʽʰˊˁʷˋʶʽ пс ˃ʺ˄ʶˌΦ   

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ IŜ ¸ƛΣ ɳˉʽˁʶ˒ʰ˂ʺˌ ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ɼʰˍʰˋˁʶˎʺˌ ɾʶʴʱ˂˖˄ ɴˊʴ˖˄ ˍʹˌ ɳˉʽˍˊˇˉʺˌ ʁʽˁʽˋˍʽˁʺˌ 

ˁʰʽ ʃʶˊʽ˒ʶˊʶʽʰˁʺˌ ɮ˄ʱˉˍˎ˅ʹˌ ˍˇˎ ʵʺ˃ˇˎ ˍˇˎ ʃʶˁʾ˄ˇˎΣ ʹ ˄ʷʰ ʴˊʰ˃˃ʺ ό˃ʶ ˍʰ˔ˏˍʹˍʰ ˋ˔ʶʵʽʰˋ˃ˇˏ орл ˔˂˃ 

κ˗ˊʰύ ʻʰ ˃ʶʽ˗ˋʶʽ ˍˇ˄ ˔ˊˈ˄ˇ ˍʰ˅ʽʵʾˇˎ ʰˉˇ ˍˇ˄ ʲˈˊʶʽˇ ˋˍʰʻ˃ˈ ˍˇˎ ʃʶˁʾ˄ˇˎ ˉˊˇˌ ˍˇ˄ ˔˗ˊˇ ˍ˖˄ ʰʴ˗˄˖˄ ˋˍˇ 

½ƘŀƴƎƧƛŀƪƻǳ ʰˉˈ оΦр ˗ˊʶˌ ˋʶ ˉʶˊʾˉˇˎ рл ˂ʶˉˍʱΣ ʶ˄˗ ʶˁˍʽ˃ʱˍʰʽ ˈˍʽ ˃ʰʸʾ ˃ʶ ˍˇˎˌ ʋʶʽ˃ʶˊʽ˄ˇˏˌ ɮʴ˗˄ʶˌ ʻʰ 

ʶˉʽ˒ʷˊʶʽ ʰ˄ʱˉˍˎ˅ʹ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍ˖˄ ʷˊʴ˖˄ ˁʰˍʱ мл҈. 

ʃʹʴʷˌ Υ https://www.linkedin.com/pulse/china-announces-construction-worlds-largest-deepest-hsr-

ottaviani, http://www.chinadaily.com.cn/china/2016-09/29/content_26933094.htm 

 

ʁ˂ˇˁ˂ʹˊ˗ʻʹˁʰ˄ ˇʽ ˋʺˊʰʴʴʶˌ ˋˍˇ ɾʶˍˊˈ ˍʹˌ 5ƻƘŀ 

ʅˍʽˌ нр ʅʶˉˍʶ˃ʲˊʾˇˎ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʰ˄ ˇʽ ʶˊʴʰˋʾʶˌ ˁʰˍʰˋˁʶˎʺˌ ˍ˖˄ ˋʹˊʱʴʴ˖˄ ˍˇˎ ˃ʶˍˊˈ ˍʹˌ ɿˍˈ˔ʰ ˃ʶ ˍˇ 

˅ʶˍˊˏˉʹ˃ʰ ˍˇˎ ʆɰɾ άMsheirebέ ˋˍˇ˄ ˍʶˊ˃ʰˍʽˁˈ ˋˍʰʻ˃ˈ ˍˇˎ ˄ʷˇˎ ʵʽʶʻ˄ˇˏˌ ʰʶˊˇ˂ʽ˃ʷ˄ʰ ˍʹˌ ˉˈ˂ʶ˖ˌ 

όIŀƳƳŀŘ bŜǿ LƴǘŜǊƴŀǘƛƻƴŀƭ !ƛǊǇƻǊǘύ ˍʹˌ ɼˈˁˁʽ˄ʹˌ ɱˊʰ˃˃ʺˌ ς ɿˈˍʽˇ όwŜŘ Line South).  ʆˇ ˅ʶˍˊˏˉʹ˃ʰ ʰˎˍˈ 

ˉʰˊʰˁˇ˂ˇˏʻʹˋʰ˄ ˇ ʇˉˇˎˊʴˈˌ ʅˎʴˁˇʽ˄˖˄ʽ˗˄ ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʽ˗˄ WŀǎǎƛƳ ōƛƴ {ŀƛŦ !ƭ {ǳƭŀƛǘƛ ˁʰʽ ˒ˎˋʽˁʱ ˇʽ 

ʶˉʽˁʶ˒ʰ˂ʺˌ ˁʰʽ ʰˊˁʶˍˇʾ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ˍʹˌ vŀǘŀǊ wŀƛƭ ˁʰʽ ˍʹˌ ɼ˅ʾʰˌ ˍʹˌ ʶ˄ ˂ˈʴ˖ ʴˊʰ˃˃ʺˌΦ   

ʆˇ ʷˊʴˇ ʵʽʰʽˊʷʻʹˁʶ ˋʶ у ˋˎ˃ʲʱˋʶʽˌ ˃ʶ˂ʷˍʹˌ ς ˁʰˍʰˋˁʶˎʺˌ ʷˊʴ˖˄ ˉˇ˂ʽˍʽˁˇˏ ˃ʹ˔ʰ˄ʽˁˇˏ ˃ʶ ˋˎ˄ˇ˂ʽˁˈ 

ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈ ˋʶ ˍʽ˃ʷˌ нлмн ϷмоΣмн ʵʽˌΦ  ʅˍˇ ˍʾ˃ʹ˃ʰ ʰˎˍˈ ˉˊʷˉʶʽ ˄ʰ ˉˊˇˋˍʶʻˇˏ˄ ϷоΣнн ʵʽˌ ʴʽʰ ˍʹ˄ 

ˉˊˇ˃ʺʻʶʽʰ ˋˎˊ˃˗˄Σ ˋˎˋˍʹ˃ʱˍ˖˄Σ ʹ˂ʶˁˍˊˇˁʽ˄ʺˋʶ˖ˌ ˁ˂ˉΦ  ʅˍˇ ˍʶ˂ʽˁˈ ˁˈˋˍˇˌ ʵʶ˄ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˇʽ ʰ˃ˇʽʲʷˌ 

ˍ˖˄ ˋˎ˃ʲˇˏ˂˖˄ ʶˉʾʲ˂ʶ˕ʹˌΣ ˂ˇʽˉ˗˄ ˉʰˊˇ˔˗˄ ˎˉʹˊʶˋʽ˗˄ ˁʰʽ ˍ˖˄ ʰˊ˔ʽˁ˗˄ ˃ʶ˂ʶˍ˗˄ ˁʰʽ ʶˊʶˎ˄˗˄Φ  ɱʽʰ 

ˉʰˊʱʵʶʽʴ˃ʰ ˇ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ˍ˖˄  ʰˊ˔ʽˁ˗˄ ʴʶ˖˂ ˇʴʽˁ˗˄ ς ʴʶ˖ˍʶ˔˄ʽˁ˗˄ ˃ʶ˂ʶˍ˗˄ ˁʰʽ ʶˊʶˎ˄˗˄ όʰ˄ʱʵˇ˔ˇˌ 

Schlumberger Overseas SAύ ʺˍʰ˄ Ϸ млΣо ʶˁΦΣ ʶ˄˗ ʴʽʰ ˍʽˌ ʰˊ˔ʽˁʷˌ ˃ʶˍʰˍˇˉʾˋʶʽˌ ʵʽˁˍˏ˖˄ ʺˍʰ˄ ϷмотΣп ʶˁΦ ˋʶ 

ˍʽ˃ʷˌ нлммΦ   

ɶ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ʰˉˇˍʶ˂ʶʾ ˋʹ˃ʰ˄ˍʽˁʺ ˁʰ˃ˉʺ ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍˇˎ ʷˊʴˇˎΦ  ɾʶ ˍˇ млл҈ ˍ˖˄ ˋʹˊʱʴʴ˖˄ 

ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ˇΣ ʷ˔ˇˎ˄ ʵʽʰ˄ˇʽ˔ʻʶʾ ммм ˔˂˃ ˋʹˊʱʴʴ˖˄ ˃ˇ˄ʺˌ ˍˊˇ˔ʽʱˌ ˃ʶ ˇ˂ˇ˃ʷˍ˖ˉʹ ˃ʹ˔ʰ˄ʽˁʺ ˁˇˉʺ 

ʶ˅˖ˍʶˊʽˁʺˌ ʵʽʰ˃ʷˍˊˇˎ тΦм˃Φ  ʆˇˉˇʻʶˍʺʻʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ тлΦлтм ʵʰˁˍˏ˂ʽˇʽ ʺ птлΦпфт ˉˊˇˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ʰ 

ˍʶ˃ʱ˔ʹ όˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ʰ ˁˎˊʾ˖ˌ ʰˉˈ ʽ˄˖ˉ˂ʽˋ˃ʷ˄ˇ ˋˁˎˊˈʵʶ˃ʰΣ ʶ˄˗ ˎˉʺˊ˅ʶ ˁʰʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇˌ ʰˊʽʻ˃ˈˌ 

http://www.linkedin.com/redir/redirect?url=https%3A%2F%2Fwww%2Elinkedin%2Ecom%2Fpulse%2Fchina-announces-construction-worlds-largest-deepest-hsr-ottaviani&urlhash=wdVD&_t=tracking_anet
http://www.linkedin.com/redir/redirect?url=https%3A%2F%2Fwww%2Elinkedin%2Ecom%2Fpulse%2Fchina-announces-construction-worlds-largest-deepest-hsr-ottaviani&urlhash=wdVD&_t=tracking_anet
http://www.chinadaily.com.cn/china/2016-09/29/content_26933094.htm
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ˍˇˎˌ ˃ʶ ˇˉ˂ʽˋ˃ˈ ʰˉˈ ʰ˄ˇ˅ʶʾʵ˖ˍˇ ˔ʱ˂ˎʲʰΣ ˂ˈʴ˖ ˍˇˎ ʶˉʽʻʶˍʽˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˍˇˎ ʷˊʴˇˎύΦ  ɴ˔ʶʽ ʶˉʾˋʹˌ 

ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ ʵʽʱ˄ˇʽ˅ʹ ˈ˂˖˄ ˍ˖˄ ˋˎ˄ʵʶˍʹˊʾ˖˄ ˋˍˇ˗˄Φ  

 

ʊ˖ˍˈ мΦ  ʆˇ ˍˏ˃ˉʰ˄ˇ ˎˉˇʵˇ˔ʺˌ ˍˇˎ ʆɰɾ ˃ˉˊˇˋˍʱ ʰˉˈ ˍˇ˄ ʵʽʰ˒ˊʰʴ˃ʰˍʽˁˈ ˍˇʾ˔ˇ ˍˇˎ  

ˍʰʻ˃ˇˏΦ  ɲʾˉ˂ʰΣ ˍˇ ˉˊˇˍʶ˂ʶˎˍʰʾˇ ʆɰɾ ˉˇˎ ˅ʶˍˊˏˉʹˋʶ ˂ʾʴʶˌ ˃ʷˊʶˌ ˄˖ˊʾˍʶˊʰΦ 

 

ʊ˖ˍˈ н  ʆˇ ˅ʶˍˊˏˉʹ˃ʰ ˋˍˇ ʵʽʰ˒ˊʰʴ˃ʰˍʽˁˈ ˍˏ˃ˉʰ˄ˇ 
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ʊ˖ˍˈ оΦ  ɾʶˍʱ ˍˇ ˅ʶˍˊˏˉʹ˃ʰ 

 

 

ʊ˖ˍˈ пΦ  ʅˍʹ˄ ˉʶˊʾˋˍʰˋʹ ˉʰˊˈ˄ˍʶˌ ʺˋʰ˄ ˇ ʰˊ˃ˈʵʽˇˌ ʇˉˇˎˊʴˈˌ ˁʰʽ ˇʽ ʶˉʽˁʶ˒ʰ˂ʺˌ ˍˇˎ ʷˊʴˇˎΦ 

ɶ ʵʽʱ˄ˇʽ˅ʹ ˍ˖˄ ˋʹˊʱʴʴ˖˄ ˅ʶˁʾ˄ʹˋʶ ˍˇ˄ ɮˉˊʾ˂ʽˇ нлмп ˁʰʽ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʶˊʴʰˋʽ˗˄ 

ˁʽ˄ʹˍˇˉˇʽʺʻʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ нм ʆɰɾΦ  ɶ ˍʰˎˍˈ˔ˊˇ˄ʹ ˂ʶʽˍˇˎˊʴʾʰ нм ʆɰɾ ̱ˇ˄ ʅʶˉˍʷ˃ʲˊʽˇ ˍˇˎ нлмр 

ʰˉˇˍʷ˂ʶˋʶ ˉʰʴˁˈˋ˃ʽˇ ˊʶˁˈˊ ˋˍˇ ʲʽʲ˂ʾˇ ɱˁʾ˄ʶˌΦ  ɲʹ˂ʰʵʺ ʵʽʰ˄ˇʾ˔ˍʹˁʰ˄ ммл ˔˂˃ ˋʹˊʱʴʴ˖˄ ˋʶ н˃ʽˋʹ ˔ˊˈ˄ʽʰΦ  

ɶ ˉˊˈˇʵˇˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ˍˇˎ ʷˊʴˇˎ ʷ˔ʶʽ ˉʶˊʱˋʶʽ ˍˇ рл҈ ˍˇˎ ˋˎ˄ˇ˂ʽˁˇˏ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ ˍʹˌ мʹ ʊʱˋʶ˖ˌ ˍˇˎ 

ʷˊʴˇˎ.  

ʅˍˇ ˎˉˈʴʶʽˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʰˉˇ˃ʷ˄ˇˎ˄ ʶ˂ʱ˔ʽˋˍʶˌ ˎˉˈʴʶʽʶˌ ˁʱˍ˖ ʵʽʰʲʱˋʶʽˌ ˉʶʸ˗˄ ˋʶ ˋˍʰʻ˃ˇˏˌΣ ˇʽ 

ˉʶˊʽˋˋˈˍʶˊʶˌ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ˁʰˍʰˋˁʶˎʱʸˇ˄ˍʰʽ ˖ˌ /ϧ/Σ ʶ˄˗ ˃ʶ˂ʶˍ˗˄ˍʰʽ ˃ʾʰ ˃ʶ ˉˊˇ˗ʻʹˋʹ 
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ˉˊˇˁʰˍʰˋˁʶˎʰˋ˃ʷ˄˖˄ ˋˍˇʽ˔ʶʾ˖˄ όōƻȄ ƧŀŎƪƛƴƎύ ˁʰʽ ʵˏˇ ˃ʶ ʵˇˁˇˏˌ ˉˊˇˉˇˊʶʾʰˌ ˋˍʹ˄ ʋˊˎˋʺ ɱˊʰ˃˃ʺ όYʀ 

ɮˁˍ˖ˊΣ ¸ŀǇƛ aŜǊŎŜȊƛ ˁΦʰύ ˁʰʽ ˍʹ˄ ɼˈˁˁʽ˄ʹ ɱˊʰ˃˃ʺ όɼʀ Impregilo, Salini, GalfarΣ ˁΦʰύΦ     

ʅʶ ʶ˅ʷ˂ʽ˅ʹ ʲˊʾˋˁˇ˄ˍʰʽ ʹ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ˉˇ˂ʽˍʽˁˇˏ ˃ʹ˔ʰ˄ʽˁˇˏ ˁʰʽ ˅ʶˁʾ˄ʹˋʰ˄ ˇʽ ʶˊʴʰˋʾʶˌ ˍ˖˄ 

ʹ˂ʶˁˍˊˇ˃ʹ˔ʰ˄ˇ˂ˇʴʽˁ˗˄ ʶʴˁʰˍʰˋˍʱˋʶ˖˄Σ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍ˖˄ у ʶˊʴˇ˂ʰʲʽ˗˄ ʷˊʴ˖˄ ˉˇ˂ʽˍʽˁˇˏ ˃ʹ˔ʰ˄ʽˁˇˏΦ 

ɴ˔ʶʽ ʺʵʹ ʶʴˁʰˍʰˋˍʰʻʶʾ ʹ ʰ˄ʱʵˇ˔ˇˌ ɼκ˅ʾʰ ˍ˖˄ ˋʽʵʹˊˇʵˊˇ˃ʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄Σ ˉˊˇ˃ʹʻʶʽʰˌ тр ʰˎˍˈ˃ʰˍ˖˄ 

(driverlessύ ˋˎˊ˃˗˄ ˍˊʽ˗˄ ˇ˔ʹ˃ʱˍ˖˄ ʷˁʰˋˍˇˌΣ ˋˍˊ˗ˋʹˌ мол ˔˂˃ ʴˊʰ˃˃ʺˌ slab trackΣ ʻˎˊ˗˄ ʰˉˇʲʰʻˊ˗˄Σ 

ˁʰˍʰˋˁʶˎʺˌ ʰ˃ʰ˅ˇˋˍʰˋʾ˖˄Σ ʶ˅ʰʶˊʽˋ˃ˇˏ ˋʹˊʱʴʴ˖˄Σ ʰˎˍˈ˃ʰˍʹˌ ˋˎ˂˂ˇʴʺˌ ʶʽˋʹˍʹˊʾ˖˄Σ ʹ˂ʶˁˍˊˇˁʾ˄ʹˋʹˌΣ 

ˋʹ˃ʰˍˇʵˈˍʹˋʹˌ ˁʰʽ ʶˉʽˁˇʽ˄˖˄ʽ˗˄ ˉˇˎ ʰˉʰˊˍʾʸʶˍʰʽ ʰˉˈ ˍʽˌ Mitsubishi, Hitachi, Kinki Sharyo ˁʰʽ Thales ˃ʶ 

turnkey ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈ ммΦуотΦонуΦснт ʵʽˌ QR ʺ Ϸ оΣнр ʵʽˌ όʶ˅ʰʽˊˇˎ˃ʷ˄˖˄ optionsύΦ  ɶ ɼʀ ʷ˔ʶʽ ʰ˄ʰ˂ʱʲʶʽ 

ˍʹ˄ ˋˎ˄ˍʺˊʹˋʹ ʴʽʰ нл ʷˍʹ ˃ʶ ˁˈˋˍˇˌ оΣмфпΣруфΣофтΦлл QR ʺ Ϸ уттΣс ʶˁΦ 

ʆˇ ʷˊʴˇ ʵʽʰʻʷˍʶʽ ʶˉʾˋʹˌ ˁʰʽ ˎˉʷˊʴʶʽˇ ʵʾˁˍˎˇ ˃ʺˁˇˎˌ оп ˔˂˃ ʶˁˍˈˌ ʰˋˍʽˁˇˏ ʽˋˍˇˏ ˍʹˌ 5ƻƘŀ ˃ʶ ˁʰˍʱ˂ʹ˅ʹ ˍʽˌ 

ʵˇˊˎ˒ˇˊʽˁʷˌ ˉˈ˂ʶʽˌ ²ŀƪǊŀ ˁʰʽ [ǳǎŀƛƭ - ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ˋˎ˄ʵʷˋʶ˖˄ ˁʰʽ ʶʵ˖ˍʶˊʽˁ˗˄ ʵʽʰʵˊˇ˃˗˄ 

ˋˍʰ ʰ˃ʰ˅ˇˋˍʱˋʽʰΦ  ʅˍʹ˄ [ǳǎŀƛƭ ˁʰˍʰˋˁʶˎʱʸʶˍʰʽ ʰ˄ʶ˅ʱˊˍʹˍˇ ʶ˂ʰ˒ˊˏ ˋˏˋˍʹ˃ʰ ˋˍʰʻʶˊʺˌ ˍˊˇ˔ʽʱˌ ό[ǳǎŀƛƭ 

¢ǊŀƳύ ˃ʶ ʶˉʾʴʶʽˇ ˁʰʽ ˎˉˈʴʶʽˇ ˍ˃ʺ˃ʰ ˉˇˎ ʶ˅ˎˉʹˊʶˍʶʾ от ˋˍʰʻ˃ˇˏˌ ˁʰʽ ˋˍʱˋʶʽˌ ˁʰʽ ʰ˄ˍʰˉˈˁˊʽˋʹ ˃ʶ ˍˇ 

ˁˎˊʾ˖ˌ ˃ʶˍˊˈ ˋˍʰ ʵˏˇ ˍˇˎ ʱˁˊʰΦ 

 

ʊ˖ˍˇ 5.  ɾˇ˄ˍʷ˂ˇ ˎˉʷˊʴʶʽˇˎ ˋˍʰʻ˃ˇˏ. 

ʃʹʴʺ : Doha News 26-09-2016,  Qatar News Agency 25-09-2016, Qatar Rail Company site, 

http://www.railway-technology.com/news,  

 

 

http://www.railway-technology.com/news
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ɿˇˊʲʹʴʾʰ Υ ʀʶˁʾ˄ʹˋʰ˄ ˍʰ ʆɰɾ ˋˍʹ˄ ʴˊʰ˃˃ʺ Follo   

ʅʶ ʶʽʵʽˁʺ ˍʶ˂ʶˍʺΣ ˋˍʽˌ ʰˊ˔ʷˌ ʅʶˉˍʶ˃ʲˊʾˇˎΣ ʹ ˉˊ˖ʻˎˉˇˎˊʴˈˌ ˍʹˌ ɿˇˊʲʹʴʾʰˌ Erna Solberg ʷʵ˖ˋʶ ˍʰ ˇ˄ˈ˃ʰˍʰ 

ˋˍʰ ʵˏˇ ˉˊ˗ˍʰ ʆɰɾ ʰˉˈ ˍʽˌ ʲʰˋʾ˂ʽˋˋʶˌ ˍ˖˄ ɰʾˁʽ˄ʴˁˌ Eufemia ˁʰʽ EllisivΣ ʶ˄˗ ˇ ʇˉˇˎˊʴˈˌ ɾʶˍʰ˒ˇˊ˗˄ ˁʰʽ 

ɳˉʽˁˇʽ˄˖˄ʽ˗˄ ʷʻʶˋʶ ˋʶ ˂ʶʽˍˇˎˊʴʾʰ ˍˇ ˉˊ˗ˍˇΦ  ɶ ˍʶ˂ʶˍʺ ʰˎˍʺ ˋʹ˃ʰˍˇʵˈˍʹˋʶ ˍʹ˄ ʰˊ˔ʺ ˍ˖˄ ʶˁˋˁʰ˒˗˄ ˍʹˌ 

˃ʰˁˊˏˍʶˊʹˌ ˋʽʵʹˊˇʵˊˇ˃ʽˁʺˌ ˋʺˊʰʴʴʰˌ ˋˍʹ˄ ʅˁʰ˄ʵʽ˄ʰˎʾʰΣ όʅʅ ʹ ˋʺˊʰʴʴʰ ʻʰ ʷ˔ʶʽ ʵʽʶˏʻˎ˄ˋʹ ʲˇpˊʱ ς 

˄ˈˍˇˎ ˃ʶˍʰ˅ˏ ˍˇˎ ʂˋ˂ˇ ˁʰʽ ˍʹˌ ˉʶˊʽˇ˔ʺˌ As ς ʵʶʾˍʶ ˋ˔ʶˍʽˁˈ ˔ʱˊˍʹύΦ   ɸʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˋˎ˄ˇ˂ʽˁʱ п ʆɰɾ 

ˋˁ˂ʹˊˇˏ ʲˊʱ˔ˇˎ ʵʽʰ˃ʷˍˊˇˎ ˁˇˉʺˌ фΣфсm ˍʹˌ HerrenknechtΣ ʴʽʰ ˍʹ˄ ʵʽʱ˄ˇʽ˅ʹ муΣр Ҍ мΣр km ʵʾʵˎ˃ʹˌ 

ˋʺˊʰʴʴʰˌ ˃ˇ˄ʺˌ ˍˊˇ˔ʾʰˌ ʶˋ˖ˍʶˊʽˁʺˌ ʵʽʰ˃ʷˍˊˇˎ уΣтрmΣ ʶˉʶ˄ʵʶʵˎ˃ʷ˄ʹˌ ˃ʶ ˉˊˇˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ʰ ˋˍˇʽ˔ʶʾʰ 

(segments). 

ɶ ˇ˄ˇ˃ʰˍˇʵˇˋʾʰ ʷ˂ʰʲʶ ˔˗ˊʰ ˋʶ ˃ʶʴʱ˂ˇ ˔˗ˊˇ ˋˎ˄ʰˊ˃ˇ˂ˈʴʹˋʹˌ м ˔˂˃ ʶ˄ˍˈˌ ʰˉˈ ˍʹ˄ ʶʾˋˇʵˇ ˍʹˌ ˋʺˊʰʴʴʰˌ 

ˋˍˇ )sland ˄ˈˍʽʰ ˍˇˎ ʂˋ˂ˇΦ  ʆʰ ʵˏˇ ˉˊ˗ˍʰ ʆɰɾ ʻʰ ˅ʶˁʽ˄ʺˋˇˎ˄ ˍʹ˄ ʶˁˋˁʰ˒ʺ ʰˉˈ ˍˇ )sland ˃ʶ ˁʰˍʶˏʻˎ˄ˋʹ 

ˍˇ ʂˋ˂ˇΦ    
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ʆʰ ʶˉˈ˃ʶ˄ʰ ʵˏˇ ʆɰɾ ʻʰ ʵʽʰ˄ˇʾ˅ˇˎ˄ ʰˊʴˈˍʶˊʰ ˍˇ ˍ˃ʺ˃ʰ ˍʹˌ ˋʺˊʰʴʴʰˌ ˉˊˇˌ ˍˇ˄ ˄ʷˇ ˁˎˁ˂ˇ˒ˇˊʽʰˁˈ ˁˈ˃ʲˇ 

ˋˍˇ {ƪƛΣ ʶˊ˔ˈ˃ʶ˄ʰ ʰˉˈ ˍʹ˄ ʰ˄ˍʾʻʶˍʹ ˁʰˍʶˏʻˎ˄ˋʹΦ ʆˇ ˁʱʻʶ ʷ˄ʰ ʰˉˈ ʰˎˍʱ ό˃ʶ ˍʰ ˇ˄ˈ˃ʰˍʰ !ƴƴŀ ˁʰʽ aŀƎŘŀ 

CƭňǘŜǎǘŀŘύ ʻʰ ʵʽʰ˄ˇʾ˅ʶʽ ф ʋ˂˃ ˋʺˊʰʴʴʰˌ ˃ˇ˄ʺˌ ˍˊˇ˔ʽʱˌ ˃ʶˍʰ˅ˏ ʂˋ˂ˇ ˁʰʽ ˍˇˎ ˃ʶ˂˂ˇ˄ˍʽˁˇˏ ˋˍʰʻ˃ˇˏ ˋˍˇ {ƪƛΦ  

ʅˍʹ˄ ʶˁʵʺ˂˖ˋʹ ˉʰˊʷˋˍʹˋʰ˄ фл ˁʰ˂ʶˋ˃ʷ˄ˇʽ ˁʰʽ ˋˍʶ˂ʷ˔ʹ ˍ˖˄ ˋˎ˄ˍʶ˂ʶˋˍ˗˄ ˍˇˎ ʷˊʴˇˎ όʆˇˉʽˁʺ ɮˎˍˇʵʽˇʾˁʹˋʹΣ 

ɿˇˊʲ́ɹʽˁʺ ɳʻ˄ʽˁʺ ɮˊ˔ʺ ʅʽʵʹˊˇʵˊˈ˃˖˄Σ ɼ˅ʾʰ !ŎŎƛƻƴŀ - Ghella. 

ζɳʾ˃ʰˋˍʶ ʶ˄ˍˎˉ˖ˋʽʰˋ˃ʷ˄ˇʽ ʰˉˈ ˍʽˌ ʶˊʴʰˋʾʶˌ ˉˇˎ ʷʴʽ˄ʰ˄ ˋˍˇ )ǎƭŀƴŘ ʰˉˈ ˍʹ˄ ˎˉˇʴˊʰ˒ʺ ˍʹˌ ˋˎ˃ʲʱˋʶ˖ˌ ˃ʶ 

ˍʹ˄ !ŎŎƛƻƴŀ - DƘŜƭƭŀ ˍˇ˄ ɾʱˊˍʽˇ нлмрΦ  ʋʱˊʽˌ ˋˍʹ˄ ʶ˅ʰʽˊʶˍʽˁʺ ˉˊˇˋˉʱʻʶʽʰ ʰˉˈ ˍˇ˄ ʶˊʴˇ˂ʱʲˇ ˁʰʽ ˍˇˎˌ 

ˎˉʶˊʴˇ˂ʱʲˇˎˌ ˍˇˎΣ ˍˇ ʷˊʴˇ ʶʾ˄ʰʽ ˋˍˇ˄ ˋ˖ˋˍˈ ʵˊˈ˃ˇ Φ ʃ˂ʷˇ˄ ʶʽˋʶˊ˔ˈ˃ʰˋˍʶ ˋʶ ˄ʷʰ ˒ʱˋʹ ˍˇˎ ʷˊʴˇˎ ʰ˒ˇˏ 

ˍˇ ˉˊ˗ˍˇ ʆɰɾ ˅ʶˁʽ˄ʱ ʵʽʱ˄ˇʽ˅ʹΦ ɮˎˍˈ ʰˉˇˍʶ˂ʶʾ ˋʹ˃ʰ˄ˍʽˁˈ ˋˍʰʻ˃ˈ ʴʽʰ ˍˇ ʷˊʴˇ ˁʰʽ ˍʹ˄ ɿˇˊʲʹʴʽˁʺ ɳʻ˄ʽˁʺ 

ɮˊ˔ʺ ʅʽʵʹˊˇʵˊˈ˃˖˄ηΣ ʵʺ˂˖ˋʶ ˇ ʰ˄ʰˉ˂ʹˊ˖ˍʺˌ ɱʶ˄ʽˁˈˌ ɲʽʶˎʻˎ˄ˍʺˌ  DΦ [ǄǾňǎΣ WŜǊƴōŀƴŜǾŜǊƪŜǘΦ 

http://tunnellingjournal.com/news/norways-follow-line-tbms-start-up/attachment/99_301_thumb_nic_2861/
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ζʆ˗ˊʰ ʰˊ˔ʾʸʶʽ ˉˊʰʴ˃ʰˍʽˁʺ ʵˇˎ˂ʶʽʱΦ  ʃˊˇʶˍˇʽ˃ʱʸʰ˃ʶ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ʵʽʰ˄ˇʾ˅ʶ˖ˌ ˃ʶ ˍʰ ʆɰɾ ʶˉʾ ʶ˄ʱ˃ʽˋʽ 

ʷˍˇˌ ˁʰʽ ʶʾ˃ʰʽ ˎˉʶˊʺ˒ʰ˄ˇˌ ʴʽʰˍʾ ʶʾ˃ʰˋˍʶ ˃ˉˊˇˋˍʱ ʰˉˈ ˍˇ ˔ˊˇ˄ˇʵʽʱʴˊʰ˃˃ʰΦ  ɴ˔ˇˎ˃ʶ ʰˉˇˁˍʺˋʶʽ ˃ʾʰ ˁʰ˂ʺ 

ˋ˔ʷˋʹ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ˍʹ˄ ɿˇˊʲʹʴʽˁʺ ɳʻ˄ʽˁʺ ɮˊ˔ʺ ʅʽʵʹˊˇʵˊˈ˃˖˄  ˁʰʽ ˃ʶ ˃ʾʰ ʵʽʶʻ˄ʺ ˇ˃ʱʵʰ ˉˇˎ ʶˊʴʱʸʶˍʰʽ 

˃ʰʸʾ ˃ʶ ɿˇˊʲʹʴˇˏˌ ˉˊˇ˃ʹʻʶˎˍʷˌ ˁʰʽ ʰˊ˔ʷˌη ˋʹ˃ʶʾ˖ˋʶ ˇ ɲʽʶˎʻˎ˄ˍʺˌ ɴˊʴˇˎ CŜǊƴŀƴŘƻ ±ŀǊŀ ˍʹˌ ɼ˅ʾʰˌ 

Acciona Ghella. 

 

ɳʽˁˈ˄ʰ Υ  ʆˇ ˉˊ˗ˍˇ ʰˉˈ ˍʰ п ʆɰɾ ˍˇˎ ʷˊʴˇˎ ˋˍʹ˄ ʴˊʰ˃˃ʺ ˉʰˊʰʴ˖ʴʺˌ ˋˍʹ˄ ɱʶˊ˃ʰ˄ʾʰΦ 

http://tunnellingjournal.com/news/norways-follow-line-tbms-start-up/attachment/follo/
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ʆʰ ʆɰɾ ʰˎˍʱ ʷ˔ˇˎ˄ ˋ˔ʶʵʽʰˋˍʶʾ ʴʽʰ ˄ʰ ʵʽʰ˄ˇʾ˅ˇˎ˄ ˍʹ˄ ˋʺˊʰʴʴʰ ˋˍˇ˄ ˋˁ˂ʹˊˈ ʲˊʱ˔ˇ ˍʹˌ ˂ˇ˒ˇˋʶʽˊʱˌ 

9ƪŜōŜǊƎ ϝмΦ   ʆʰ ˃ʹ˔ʰ˄ʺ˃ʰˍʰ ˁʰˍʰˋˁʶˎʱˋˍʹˁʰ˄ ˋˍˇ ʶˊʴˇˋˍʱˋʽˇ ˍʹˌ IŜǊǊŜƴƪƴŜŎƘǘ ˋˍʹ˄ ɱʶˊ˃ʰ˄ʾʰ ˁʰʽ 

˃ʶˍʶ˒ʷˊʻʹˋʰ˄ ˋˍʹ˄ ɿˇˊʲʹʴʾʰ ˋʶ ˍ˃ʺ˃ʰˍʰ ˍʰ ˇˉˇʾʰ ʶˉʰ˄ʰˋˎ˄ʰˊ˃ˇ˂ˇʴʺʻʹˁʰ˄ ˋˍʹ˄ ˎˉˈʴʶʽʰ ʰʾʻˇˎˋʰ ˋˍˇ 

)ǎƭŀƴŘΦ  ʁʽ ʶˁˋˁʰ˒ʷˌ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ˇ˂ˇˁʹˊ˖ʻˇˏ˄ ˉʶˊʾ ˍʰ ˍʷ˂ʹ ˍˇˎ нлмуΦ 

ϝм όʅʅΦ  ʁ ˂ˈ˒ˇˌ ɴˁʶ˃ˉʶˊʴˁ ʲˊʾˋˁʶˍʰʽ ɮɿɮ ˍʹˌ ˉˈ˂ʹˌ ˍˇˎ ʂˋ˂ˇ ˋʶ ˃ʽˁˊʺ ʰˉˈˋˍʰˋʹΦ  ɮˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ 

ˋˁ˂ʹˊˇˏˌ ʴ˄ʶˎˋʾˇˎˌ ˍˇˎ ˉˊˇ-ɼʱ˃ʲˊʽˇˎ ˎˉˇʲʱʻˊˇˎ ʹ˂ʽˁʾʰˌ ˉʷˊʰ˄ ˍ˖˄ мллл ʶˁΦ ʶˍ˗˄Η  ʁ ʰˉˈˍˇ˃ˇˌ 

ˋˁˇˎˊˈ˔ˊ˖˃ˇˌ ˂ˈ˒ˇˌ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈˌ ˍˇˎˊʽˋˍʽˁˈˌ ˉˈ˂ˇˌ ˁʰʽ ˔˗ˊˇˌ ʰ˄ʰ˕ˎ˔ʺˌ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ˁʰʽ ˍ˖˄ 

ʶˉʽˋˁʶˉˍ˗˄ ˍˇˎ Ʌʂˋ˂ˇΣ ʶ˄˗ ˋˍʰ ʱ˂ˋʹ ˍˇˎ ˒ʽ˂ˇ˅ʶ˄ˇˏ˄ˍʰʽ ˉˇ˂˂ʷˌ ˁʰ˂˂ʽˍʶ˔˄ʽˁʷˌ ˁʰʽ ʰʻ˂ʹˍʽˁʷˌ 

ʵˊʰˋˍʹˊʽˈˍʹˍʶˌύΦ 

ʃʹʴʷˌ : Tris Thomas September 20, 2016, http://tunnellingjournal.com/news/norways-follow-line-tbms-

start-up/#more-10670, http://www.jernbaneverket.no/en/startpage1/Projects/the-queens-start-

tunneling/, ɳʽˁˈ˄ʰ Herrenknecht. 

ɶ Amtrak ̄ ˊˇˋ˂ʰ˃ʲʱ˄ʶʽ ̱ ʽˌ CH2M ˁ ʰʽ Hill International ̀ ˍʹ˄ ɻ ʽˇʾˁʹˋʹ ̱ ˇˎ Gateway Project  

ɶ !ƳǘǊŀƪ ʶˉʷ˂ʶ˅ʶ ˍʹ˄ ˇ˃ʱʵʰ Iƛƭƭ LƴǘŜǊƴŀǘƛƻƴŀƭ ˁʰʽ /Iнa ʴʽʰ ˄ʰ ˉʰˊʱˋ˔ˇˎ˄ ˎˉˇˋˍʹˊʽˁˍʽˁʷˌ ˎˉʹˊʶˋʾʶˌ 

ʵʽˇʾˁʹˋʹˌ ˋˍˇ ʷˊʴˇ DŀǘŜǿŀȅ ǇǊƻƎǊŀƳ ˋˍˇ˄ ɰˇˊʶʽˇʰ˄ʰˍˇ˂ʽˁˈ ɲʽʱʵˊˇ˃ˇ ό bƻǊǘƘŜŀǎǘ /ƻǊǊƛŘƻǊύ ˍʹˌ ɿʷʰˌ 

ʇˈˊˁʹˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˋ˔ʶˍʽˁʺ ʰ˄ʰˁˇʾ˄˖ˋʹ ˋˍʽˌ нлΦлфΦнлмс Φ ʅˏ˃˒˖˄ʰ ˃ʶ ʵʶ˂ˍʾˇ ˍˏˉˇˎ ˍʹˌ !ƳǘǊŀƪΣ ƻʽ 

ʰ˄˖ˍʷˊ˖ ʶˍʰʽˊʶʾʶˌ ˋˎ˃ʲˇˏ˂˖˄ ʻʰ ʲˇʹʻʺˋˇˎ˄ ˍʹ˄ !ƳǘǊŀƪ ˋˍʹ˄ ˋˎ˄ʶˊʴʰˋʾʰ ˍʹˌ ˃ʶ ʰˊ˃ˈʵʽʶˌ 

ˇ˃ˇˋˉˇ˄ʵʽʰˁʷˌΣ ˉˇ˂ʽˍʶʽʰˁʷˌ ˁʰʽ ˍˇˉʽˁʷˌ ʰˊ˔ʷˌ ό¦{ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴΣ bŜǿ WŜǊǎŜȅ ¢Ǌŀƴǎƛt, Port 

!ǳǘƘƻǊƛǘȅ ƻŦ bŜǿ ¸ƻǊƪ ŀƴŘ bŜǿ WŜǊǎŜȅΣ {ǘŀǘŜǎ ƻŦ bŜǿ ¸ƻǊƪ ŀƴŘ bŜǿ WŜǊǎŜȅύ ʴʽʰ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍˇˎ ʷˊʴˇˎ 

ʰˎˍˇˏΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˃ʾʰˌ ˋʺˊʰʴʴʰˌ ʵʽˉ˂ʺˌ ˍˊˇ˔ʶʽʱˌ ˎˉˈ ˍˇ˄ ˉˇˍʰ˃ˈ  IǳŘǎƻƴΦ ʆˇ 

ʷˊʴˇ DŀǘŜǿŀȅ ˋ˔ʶʵʽʱˋˍʹˁʶ ˄ʰ ʰˎ˅ʺˋʶʽ ˍʹ˄ ˔˖ˊʹˍʽˁˈˍʹˍʰ ˍ˖˄ ʴˊʰ˃˃˗˄Σ ˃ʶ ˋʺˊʰʴʴʶˌΣ ʴʷ˒ˎˊʶˌ ˁʰʽ 

ˋˍʰʻ˃ˇˏˌΣ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ˍʶ˂ʽˁ˗ˌ ʷ˄ʰ ˍʶˍˊʰˉ˂ˈ ʵʽʱʵˊˇ˃ˇ ˃ʶˍʰ˅ˏ bŜǿŀǊƪΣ bWΣ ˁʰʽ tŜƴƴ {ǘŀǘƛƻƴ ˋˍʹ˄ 

ˉˇ˂ʺ ˍʹˌ ɿΦ ʇˈˊˁʹˌΦ  ʆˇ ʷˊʴˇ ˋˍˇ˔ʶˏʶʽ ˄ʰ ʶˁ˃ʹʵʶ˄ʾˋʶʽ ˍʹ˄ ˁˎˁ˂ˇ˒̌ ˊʽʰˁʺ ˋˎ˃˒ˈˊʹˋʹ ˋˍʽˌ ʴˊʰ˃˃ʷˌ ʶ˄ˍˈˌ 

ˍˇˎ ʰˋˍʽˁˇˏ ʽˋˍˇˏ ˁʰʽ ˄ʰ ˉˊˇˋʻʷˋʶʽ ˔˖ˊʹˍʽˁˈˍʹˍʰ ˋˍˇ˄ ʵʽʱʵˊˇ˃ˇ ʰˎˍˈ. 

http://tunnellingjournal.com/author/tristhomas/
http://tunnellingjournal.com/news/norways-follow-line-tbms-start-up/#more-10670
http://tunnellingjournal.com/news/norways-follow-line-tbms-start-up/#more-10670
http://www.jernbaneverket.no/en/startpage1/Projects/the-queens-start-tunneling/
http://www.jernbaneverket.no/en/startpage1/Projects/the-queens-start-tunneling/
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ʆˇ ʷˊʴˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʶˉʾˋʹˌ ʰ˄ʰʲʱʻ˃ʽˋʹ ˁʰʽ ʶˁ˃ˇ˄ˍʶˊ˄ʽˋ˃ˈ ˎ˒ʽˋˍʱ˃ʶ˄˖˄ ˎˉˇʵˇ˃˗˄Σ ˈˉ˖ˌ ˍ˖˄  

ʹ˂ʶˁˍˊʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˉˇˎ ˍˊˇ˒ˇʵˇˍˇˏ˄ ˃ʶ ʶ˄ʷˊʴʶʽʰ прл ˋˎˊ˃ˇˏˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ ˋˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ 

ˍ˃ʺ˃ʰ ˍˇˎ ʵʽʰʵˊˈ˃ˇˎΦ  ʅˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍˇˎ ʷˊʴˇˎ ʶʾ˄ʰʽ ʹ ʰˉˇˁʰˍʱˋˍʰʰˋʹ ˁʰʽ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ 

ˁʰˍʶˋˍˊʰ˃ʷ˄˖˄ ˍ˃ʹ˃ʱˍ˖˄ ˍʹˌ млл ʶˍ˗˄ ˋʺˊʰʴʴʰˌ bƻǊǘƘ wƛǾŜǊΣ ʹ ˇˉˇʾʰ ˉ˂ʹ˃˃ˏˊʽˋʶ ˃ʶ ʻʰ˂ʱˋˋʽˇ ˄ʶˊˈ 

ˁʰˍʱ ˍˇ ˉʷˊʰˋ˃ʰ ˍˇˎ ˍˎ˒˗˄ʰ {ŀƴŘȅ ˍˇ˄ ʁˁˍ˗ʲˊʽˇ нлмнΦ     

ʃʹʴʺ : Amanda Foley September 20, 2016, http://tunnellingjournal.com/news/amtrak-hires-ch2m-and-hill-

international-to-help-manage-gateway-project/ 

http://tunnellingjournal.com/author/amanda2/
http://tunnellingjournal.com/news/amtrak-hires-ch2m-and-hill-international-to-help-manage-gateway-project/
http://tunnellingjournal.com/news/amtrak-hires-ch2m-and-hill-international-to-help-manage-gateway-project/
http://tunnellingjournal.com/news/amtrak-hires-ch2m-and-hill-international-to-help-manage-gateway-project/attachment/gateway/
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New technology to avoid segment cracking 

Cast-in gaskets for tunnel segment linings are gaining popularity in the industry with the increase in 

demand generated by owners, designers and contractors. The proviso for adopting the alternative to post 

application of the gaskets is that the cast-in method avoids causing cracks in the segments during ring-build 

installation as cracks in segmental linings are costly to repair and lead to project delays. 

Paramount to the process of avoiding cracks and damage to segments with cast-in gaskets during 

construction is design and fabrication of the corners of the gaskets. 

New technology developed by VIP Polymers of the UK reduces the risk of segment cracking with the ability 

to produce gasket corners to any angle. 

Designing the gasket corners to obtuse, acute or 90 degree angles to match each segment corner, allows 

the gasket to compress evenly across the full gasket face and accommodate segment movement to reduce 

point loading at the corners. 

 

 

http://tunneltalk.com/images/article-0576/VIP-tunnel-segment-gasket.jpg
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Corner of a cast-in tunnel segment gasket 

 

Flexible gasket corner reduces cracking 

 

±LtΩǎ Ŏŀǎǘ-in tunnel segment gaskets allow engineers to optimise their segment designs safe in the 

knowledge that there are high performance gaskets able to accommodate any segment corner angle. 

In addition to the angle cutting machinery and jointing presses, VIP has commissioned a new gasket 

extrusion line and new in-line cutting technologies. 

VIP Polymers is to promote its new cast-in gasket manufacturing processes at the Arabian Tunnelling 

Conference in Dubai during 20-21 February 2017. A review of currently available cast-in gasket systems and 

products was published in TunnelTalk in May 2016. 

 

Bulgarians petition for mountain road link 

 

http://tunneltalk.com/images/article-0576/VIP-gasket-corner.jpg
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Petrohan Pass 

Residents of northwestern Bulgaria are gathering signatures in a petition for a referendum on 

whether a tunnel should be built under the Petrohan mountain pass. The tunnel length will 

probably vary between 3.6km and 9km. 

The step was taken in memory of writer and researcher Milan Milanov, who dreamed of seeing the 

now abandoned project come true, but also in view of the foreign investment inflows that 

infrastructure could bring into the region. The petition initiators have estimated the project to cost 

about $40 million. 

The Petrohan Pass is part of Pan-European Corridor IV, which connects Dresden in Germany to 

Thessaloniki and Istanbul and which runs through northwestern Bulgaria, the EU's poorest region. If 

the tunnel is built the stretch between Sofia and Montana, which is part of the corridor, will be 

shortened by 46km. 

Istanbul starts with pedestrian water crossing 

Dec 28, 2016Hurriyet Daily News 

http://www.hurriyetdailynews.com/drilling-work-begins-for-istanbuls-pedestrian-underwater-tunnel-.aspx?PageID=238&NID=107845&NewsCatID=341
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Artist impression of the tunnel 

5ǊƛƭƭƛƴƎ ǿƻǊƪǎ ŦƻǊ ŀƴ ǳƴŘŜǊǿŀǘŜǊ ǇŜŘŜǎǘǊƛŀƴ ǘǳƴƴŜƭ ǘƘŀǘ ǿƛƭƭ ŎƻƴƴŜŎǘ LǎǘŀƴōǳƭΩǎ 9ǳǊƻǇŜŀƴ ŀƴŘ !ǎƛŀƴ 

sides has begun. 

The project is designed by the Istaƴōǳƭ aǳƴƛŎƛǇŀƭƛǘȅΩǎ ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ŀǊŎƘƛǘŜŎǘǳǊŜ ŎƻƳǇŀƴȅ 

.Ta¢! Φ 9ȄŎŀǾŀǘƛƻƴ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ŎƻƳǇƭŜǘŜŘ ōȅ aŀǊŎƘ мнΣ ǿƘƛƭŜ ǘƘŜ ŜƴǘƛǊŜ ǇǊƻƧŜŎǘ ƛǎ ŜȄǇŜŎǘŜŘ 

ǘƻ ŦƛƴƛǎƘ ōŜŦƻǊŜ Lǎǘŀƴōǳƭ aŀȅƻǊ YŀŘƛǊ ¢ƻǇōŀǒΩǎ ǘƘƛǊŘ ǘŜǊƳ ŜƴŘǎ ƛƴ нлмфΦ 

The tunnel will have two levels and will run through 20m below the surface of the Bosphorus Strait. 

The top floor is for pedestrians and cyclists, the bottom one for rubber tire-vehicles and electric 

cars. 

The tunnel will connect to a transportation transfer center, which is currently under construction in 

YŀōŀǘŀǒΦ ¢ƘŜ ǘǊŀƴǎŦŜǊ ŎŜƴǘŜǊ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ƘŀǾŜ ƳǳƭǘƛǇƭŜ ƛƴǘŜǊŎƘŀƴƎŜ ǇƭŀǘŦƻǊƳǎ ǘƻ ǎŜŀ ŀƴŘ ǊƻŀŘ 

ǘǊŀŦŦƛŎ ǿƛǘƘ ǘƘŜ ŎƛǘȅΩǎ Ǌŀƛƭ ǎȅǎǘŜƳΦ 

 

 

 

Mountain pass connects Anatolia with Black Sea 

Dec 26, 2016Hurriyet Daily News 

http://www.hurriyetdailynews.com/new-tunnel-linking-central-anatolia-and-black-sea-opens-.aspx?PageID=238&NID=107767&NewsCatID=345
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The tunnel opened on December 26 

! ƴŜǿ ǊƻŀŘ ǘǳƴƴŜƭ ƭƛƴƪƛƴƎ ¢ǳǊƪŜȅΩǎ ǿŜǎǘ .ƭŀŎƪ {Ŝŀ ǊŜƎƛƻƴ ŀƴŘ /ŜƴǘǊŀƭ !ƴŀǘƻƭƛŀ ƻǇŜƴŜd on December 26. 

The 5.4km-long twin tube tunnels connect the two regions by crossing the Ilgaz Mountain. The project was 

completed in four years and is expected to reduce traveling times on the Ilgaz Mountain motorway from 35 

minutes to 8 minutes, cutting the existing route by 5.4km. ά¢Ƙŀƴƪǎ ǘƻ ǘƘƛǎ ǘǳƴƴŜƭΣ ƛǘ ǿƛƭƭ ōŜ ǇƻǎǎƛōƭŜ ǘƻ 

ǘǊŀǾŜǊǎŜ LƭƎŀȊ aƻǳƴǘŀƛƴ ǘƘǊƻǳƎƘ ŀƴ ǳƴƛƴǘŜǊǊǳǇǘŜŘΣ ǎŀŦŜ ŀƴŘ ŎƻƳŦƻǊǘŀōƭŜ ƧƻǳǊƴŜȅΣέ ǎŀƛŘ ¢ǳǊƪƛǎƘ tǊŜǎƛŘŜƴǘ 

9ǊŘƻƐŀƴΦ άL ƪƴƻǿ ǘƘŀǘ ǘƘŜ LƭƎŀȊ Ǉŀǎǎ ƛǎ ŀ ƴƛƎƘǘƳŀǊŜ ŜǎǇŜŎƛŀƭƭȅ ŘǳǊƛƴƎ ǘƘŜ winter season. It was often closed 

ŀƴŘ ƻǳǊ ŎƛǘƛȊŜƴǎ ǿŜǊŜ ǾƛŎǘƛƳǎΦέ 

LǎǘŀƴōǳƭΩǎ ƴŜǿŜǎǘ .ƻǎǇƘƻǊǳǎ ŎǊƻǎǎƛƴƎ ƻǇŜƴǎ 

Dec 25, 2016Daily Sabah 

LǎǘŀƴōǳƭΩǎ ƴŜǿ 9ǳǊŀǎƛŀ ¢ǳƴƴŜƭ Ƙŀǎ ƻǇŜƴŜŘ ŦƻǊ ǘǊŀŦŦƛŎ ƻƴ 5ŜŎŜƳōŜǊ нлΦ 

Construction of the $1.25 billion project started in 2011. The 5.4km-long double-deck tunnel connects the 

Asian with the European side of Istanbul, running 106m beneath the Bosphorus strait. It will reduce 

congestion and should cut travel times to just 15 minutes. 

In the first 14 hours after opening, about 11,000 cars passed from the Asian to the European side, while 

about 13,000 vehicles crossed from the European to the Asian side. The tunnel is expected to eventually 

carry 100,000 vehicles per day. 

As the tunnel area lies within an earthquake zone, the tunnel has been designed and built to cope 

with shocks measuring up to 7.5 on the Richter scale. 

 

http://www.dailysabah.com/economy/2016/12/26/eurasia-tunnel-sees-23938-vehicles-pass-in-first-14-hours
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The TBM broke through in August 2015 

 
 

7. ɳɼɲɶɽʍʅɳɹʅ ʅʋɳʆɹɼɳʅ όɼɮɹύ ɾɳ ʇʃʁɱɳɹɮ ɳʄɱɮ  

"Firs National Congress of Underground Works"  

 

09 March 2017  

¶ Friday, 10 March 2017  
¶ ITA Endorsed  
¶ Location Costa Rica  

Read more...  
 

"Developing the tunnelling and underground space in Nigeria" 

 

29 March 2017 

¶ Thursday, 30 March 2017 

¶ ITA Endorsed 

¶ Location Lagos Nigeria 

¶ Tel. +234 9038 020 971 

https://www.ita-aites.org/en/future-events/1449-firs-national-congress-of-underground-works
https://www.ita-aites.org/en/future-events/search?searchword=Costa%20Rica
https://www.ita-aites.org/en/future-events/1449-firs-national-congress-of-underground-works
https://www.ita-aites.org/en/future-events/1477-1st-national-tunnelling-conference
https://www.ita-aites.org/en/future-events/search?searchword=Lagos
https://www.ita-aites.org/en/future-events/search?searchword=Nigeria
https://www.ita-aites.org/en/future-events/1449-firs-national-congress-of-underground-works
https://www.ita-aites.org/en/future-events/1477-1st-national-tunnelling-conference
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¶ Email abidemiagwor@tundrill.com 

¶ Website http://tunnellingnigeria.org 

¶ ConferenceZBanner.png 

 

4th Brazilian Tunnelling Congress, 3- с ǘƘ !ǇǊƛƭ нлмт ƛƴ {ńƻ tŀǳƭƻ  

 

03 April 2017  

¶ Thursday, 06 April 2017  
¶ ITA Endorsed  
¶ Location Sao Paulo Brazil  
¶ Event website www.tuneis.com.br  
¶ Contact  

Sao Paulo Secretary Committee 
Av. Queiroz Filho, 17 - Torre A - Sala 106 05319-000 Sao Paolo 
Brazil 

¶ Tel. +55 11 3833 0023  
¶ Fax +55 11 3833 0023  
¶ Email vanda@tuneis.com.br  
¶ Website www.tuneis.com.br  
¶ More info: www.braziliantunnelling.com.br  
¶  

 

Bridge and Tunnel Inspectors' Conference Apr 4-6 USA, Vancouver 

 

Southeast Asian Conference & Exhibition in Tunnelling and Underground Space 2017 
(SEACETU 2017)  

 

18 April 2017  

mailto:abidemiagwor@tundrill.com
http://tunnellingnigeria.org/
https://www.ita-aites.org/en/future-events/download/1629_5926d6f6a19deba8331cb39f6fa5a704
https://www.ita-aites.org/en/future-events/1401-4th-brazilian-tunnelling-congress-3-6-th-april-2017-in-sao-paulo
https://www.ita-aites.org/en/future-events/search?searchword=Sao%20Paulo
https://www.ita-aites.org/en/future-events/search?searchword=Brazil
http://4cbt.tuneis.com.br/en/message.php
mailto:vanda@tuneis.com.br
http://www.tuneis.com.br/
http://www.tunneltalk.com/Diary-Dates.php
https://www.ita-aites.org/en/future-events/1416-southeast-asian-conference-exhibition-in-tunnelling-and-underground-space-2017-seacetu-2017
https://www.ita-aites.org/en/future-events/1416-southeast-asian-conference-exhibition-in-tunnelling-and-underground-space-2017-seacetu-2017
https://www.ita-aites.org/en/future-events/download/1629_5926d6f6a19deba8331cb39f6fa5a704
https://www.ita-aites.org/en/future-events/1401-4th-brazilian-tunnelling-congress-3-6-th-april-2017-in-sao-paulo
https://www.ita-aites.org/en/future-events/1416-southeast-asian-conference-exhibition-in-tunnelling-and-underground-space-2017-seacetu-2017
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¶ Wednesday, 19 April 2017  
¶ ITA Endorsed  
¶ Location Selangor Malaysia  
¶ Event website www.myiem.org.my  
¶ Contact  

SEARCETUS2017 Secretariat 
c/o IEM Training Centre Sdn. Bhd. No. 33-1A (1st floor), Jalan 52/18 
P.O. Box 224 (Jalan Sultan) 
46720 Petaling Jaya, Selangor Darul Ehsan 
MALAYSIA 

¶ Tel. +(603) 7958 6851  
¶ Fax +(603) 7958 2851  
¶ Email nora@iem.org.my  
¶ Website www.myiem.org.my  

¶ Bulletin_No._1_-_Call_for_Paper_Final_1.pdf  

¶ SEACETUS2017-_Draft_Conference_Program_4Aug16_1.pdf  

¶ Bulletin_N-2.pdf  

Read more...  
 

7th International Symposium on Tunnels and Underground Structures in South-East 
Europe, 4 - 5th May 2017, Croatia  

 

04 May 2017  

¶ Thursday, 05 May 2016  
¶ ITA Endorsed  
¶ Location Zagreb Croatia  
¶ Event website Event website  
¶ Contact  

ITA Croatia 
Trnjanska 140 
10 000 Zagreb 
Croatia 

¶ Tel. 0385-99-6050-447  
¶ Fax 00385-1-6130-062  

https://www.ita-aites.org/en/future-events/search?searchword=Selangor
https://www.ita-aites.org/en/future-events/search?searchword=Malaysia
http://www.myiem.org.my/
https://www.ita-aites.org/en/component/seoglossary/1-main-glossary/256-floor
mailto:nora@iem.org.my
http://www.myiem.org.my/
https://www.ita-aites.org/en/future-events/download/1548_e2acb2b3427e9d4c131ed857c515f500
https://www.ita-aites.org/en/future-events/download/1549_28c465d8e00124d0e38def0fe3e404ce
https://www.ita-aites.org/en/future-events/download/1582_979b07dcb7999d46727bf4e791399ad4
https://www.ita-aites.org/en/future-events/1416-southeast-asian-conference-exhibition-in-tunnelling-and-underground-space-2017-seacetu-2017
https://www.ita-aites.org/en/future-events/1421-7th-international-symposium-on-tunnels-and-underground-structures-in-south-east-europe-4-5th-may-2017-croatia
https://www.ita-aites.org/en/future-events/1421-7th-international-symposium-on-tunnels-and-underground-structures-in-south-east-europe-4-5th-may-2017-croatia
https://www.ita-aites.org/en/future-events/search?searchword=Zagreb
https://www.ita-aites.org/en/future-events/search?searchword=Croatia
http://promovere.hr/congress
https://www.ita-aites.org/en/future-events/download/1548_e2acb2b3427e9d4c131ed857c515f500
https://www.ita-aites.org/en/future-events/download/1549_28c465d8e00124d0e38def0fe3e404ce
https://www.ita-aites.org/en/future-events/download/1582_979b07dcb7999d46727bf4e791399ad4
https://www.ita-aites.org/en/future-events/1421-7th-international-symposium-on-tunnels-and-underground-structures-in-south-east-europe-4-5th-may-2017-croatia
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¶ Email info@itacroatia.eu  
¶ Website www.itacroatia.eu  
¶ More info: PROMOVERE Ltd. Sanela Kovacevic, Head of Marketing, Office Zagreb E: 

sanela.kovacevic@promovere.hr T: 00385-1-6130-063 M: 00385-99-6130-063  

¶ ZG_SEE_Tunnel_B1-1.pdf  

¶ ZG_SEE_Tunnel_INFO_Brochure.pdf  

RETC Jun 4-7 USA, San Diego 

 

World Tunnel Congress 2017  

 

09 juin 2017  

¶ vendredi, 16 juin 2017  

¶ ITA Sponsored  

¶ Location Bergen Norway  

¶ Event website www.wtc2017.no  

¶ Contact  

Norwegian Tunnelling Society 

P.b 626 

1303 Sandvika, Norway 

¶ Tel. (+47) 67 57 11 73  

¶ Email nff@nff.no  

¶ Website www.tunnel.no  

¶ 17241_Surface_problems_web.pdf  

mailto:info@itacroatia.eu
http://itacroatia.eu/
mailto:sanela.kovacevic@promovere.hr
https://www.ita-aites.org/en/future-events/download/1583_a5921f9b3c1158404fb22b00bdb385aa
https://www.ita-aites.org/en/future-events/download/1584_01ffcd2ed0f7de05f88dcc22d25707df
http://www.tunneltalk.com/Diary-Dates.php
https://www.ita-aites.org/fr/future-events/1205-world-tunnel-congress-2017
https://www.ita-aites.org/fr/future-events/search?searchword=Bergen
https://www.ita-aites.org/fr/future-events/search?searchword=Norway
http://www.wtc2017.no/
mailto:nff@nff.no
http://tunnel.no/wtc-2017/
https://www.ita-aites.org/fr/future-events/download/1351_dc39bcde415c828f7e96a58b432eb08e
https://www.ita-aites.org/en/future-events/download/1583_a5921f9b3c1158404fb22b00bdb385aa
https://www.ita-aites.org/en/future-events/download/1584_01ffcd2ed0f7de05f88dcc22d25707df
https://www.ita-aites.org/fr/future-events/1205-world-tunnel-congress-2017
https://www.ita-aites.org/fr/future-events/download/1351_dc39bcde415c828f7e96a58b432eb08e
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Read more...  

 

Eurock 2017 Jun 13-15 Czech Republic, Ostrava 

GeoMEast 2017 Jul 15-19 Egypt, Sharm El-Sheikh 

GeoMEast2017 International Conference, Egypt from July 15 to 19, 2017  

 

15 juillet 2017  

¶ mercredi, 19 juillet 2017  

¶ ITA Endorsed  

¶ Location Sharm Elsheikh Egypt  

¶ Event website Event website  

¶ Contact  

 

¶ Tel. +201110666775  

¶ Email Info@GeoMEast2017.org  

¶ Website www.geomeast2017.org  

¶ 2016_STC__Preliminary_Announcement_1.pdf  

Read more...  

"The 2017 International Conference on Tunnels and Underground Spaces (ICTUS17)"  

https://www.ita-aites.org/fr/future-events/1205-world-tunnel-congress-2017
http://www.tunneltalk.com/Diary-Dates.php
http://www.tunneltalk.com/Diary-Dates.php
https://www.ita-aites.org/fr/future-events/1240-geomeast2017-international-conference-egypt-from-july-15-to-19-2017
https://www.ita-aites.org/fr/future-events/search?searchword=Sharm%20Elsheikh
https://www.ita-aites.org/fr/future-events/search?searchword=Egypt
http://www.geomeast2017.org/
mailto:Info@GeoMEast2017.org
http://www.geomeast2017.org/
https://www.ita-aites.org/fr/future-events/download/1396_48f1a467e79c3008d15792903e6a585c
https://www.ita-aites.org/fr/future-events/1240-geomeast2017-international-conference-egypt-from-july-15-to-19-2017
https://www.ita-aites.org/en/future-events/1450-the-2017-international-conference-on-tunnels-and-underground-spaces-ictus17
https://www.ita-aites.org/fr/future-events/1240-geomeast2017-international-conference-egypt-from-july-15-to-19-2017
https://www.ita-aites.org/fr/future-events/download/1396_48f1a467e79c3008d15792903e6a585c
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28 August 2017  

¶ Friday, 01 September 2017  
¶ ITA Endorsed  
¶ Location Seoul (Ilsan) Korea  
¶ Event website http://www.i-asem.org  
¶ Email ictus17@gmail.com  

¶ ICTUS17_Invitation.jpg  

Read more...  

·LLL LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ά ¦ƴŘŜǊƎǊƻǳƴŘ LƴŦǊŀǎǘǊǳŎǘǳǊŜ ƻŦ ¦Ǌōŀƴ ŀǊŜŀǎ нлмтέ  

 

24 October 2017  

¶ Thursday, 26 October 2017  
¶ ITA Endorsed  
¶ Location Wroclaw Poland  
¶ More info: Organized by Wroclaw University and Polish Tunnelling Group.  

Read more...  

 

https://www.ita-aites.org/en/future-events/search?searchword=Seoul%20%28Ilsan%29
https://www.ita-aites.org/en/future-events/search?searchword=Korea
http://www.i-asem.org/
mailto:ictus17@gmail.com
https://www.ita-aites.org/en/future-events/download/1591_18069f8836a3781c8cbeadd8fa46f3cd
https://www.ita-aites.org/en/future-events/1450-the-2017-international-conference-on-tunnels-and-underground-spaces-ictus17
https://www.ita-aites.org/en/future-events/1448-xiii-international-conference-underground-infrastructure-of-urban-areas-2017
https://www.ita-aites.org/en/future-events/search?searchword=Wroclaw
https://www.ita-aites.org/en/future-events/search?searchword=Poland
https://www.ita-aites.org/en/future-events/1448-xiii-international-conference-underground-infrastructure-of-urban-areas-2017
https://www.ita-aites.org/en/future-events/1450-the-2017-international-conference-on-tunnels-and-underground-spaces-ictus17
https://www.ita-aites.org/en/future-events/download/1591_18069f8836a3781c8cbeadd8fa46f3cd
https://www.ita-aites.org/en/future-events/1448-xiii-international-conference-underground-infrastructure-of-urban-areas-2017
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·LLL LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ά ¦ƴŘŜǊƎǊƻǳƴŘ LƴŦǊŀǎǘǊǳŎǘǳǊŜ ƻŦ ¦Ǌōŀƴ ŀǊŜŀǎ нлмтέ 

 

24 October 2017 

¶ Thursday, 26 October 2017 

¶ ITA Endorsed 

¶ Location Wroclaw Poland 

¶ Event website Event website 

¶ Contact Andrzej KOLONKO (secretary of the conference) 
¶ Tel. 0048 71 320 29 14 / 0048 507043537 

¶ Email andrzej.kolonko@pwr.edu.pl 

¶ Website http://uiua.pwr.edu.pl/index.php/kontakt/?lang=en 

¶ More info: Organized by Wroclaw University and Polish Tunnelling Group. 

¶ CALL_FOR_PAPERS_2017-PL-MOD-7.pdf 

 

AFTES International Congress " The value is Underground" 13-16 November 2017  

 

13 novembre 2017  

¶ mercredi, 15 novembre 2017  

¶ ITA Endorsed  

¶ Location Paris France  

¶ Event website Event website  

¶ Contact  

https://www.ita-aites.org/en/future-events/search?searchword=Wroclaw
https://www.ita-aites.org/en/future-events/search?searchword=Poland
http://uiua.pwr.edu.pl/?lang=en
mailto:andrzej.kolonko@pwr.edu.pl
http://uiua.pwr.edu.pl/index.php/kontakt/?lang=en
https://www.ita-aites.org/en/future-events/download/1624_84a010cf4c48f369e37e0919f6e9834c
https://www.ita-aites.org/fr/future-events/1208-aftes-international-congress-the-value-is-underground-13-15-november-2017
https://www.ita-aites.org/fr/future-events/search?searchword=Paris
https://www.ita-aites.org/fr/future-events/search?searchword=France
http://www.aftes.asso.fr/
https://www.ita-aites.org/media/k2/items/cache/587746ff6320613e33bbe5dba0deac7f_XL.jpg
https://www.ita-aites.org/en/future-events/download/1624_84a010cf4c48f369e37e0919f6e9834c
https://www.ita-aites.org/fr/future-events/1208-aftes-international-congress-the-value-is-underground-13-15-november-2017
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AFTES 

15, rue de la Fontaine au Roi FR-75011 Paris France 

¶ Tel. +33 1 44 58 27 43  

¶ Fax +33 1 44 58 24 59  

¶ Email aftes@aftes.fr  

¶ Website www.aftes.asso.fr  

¶ CongresAFTES2017_Cartepostale.pdf  

Read more...  

World Tunnel Congress 2018  

 

20 avril 2018  

¶ jeudi, 26 avril 2018  

¶ ITA Sponsored  

¶ Location Dubai United Arab Emirates  

¶ Event website www.uaesocietyofengineers.com  

¶ Contact  

 

P.O. Box: 4484 

ENOC Building # 1 , 2nd Floor, Wing A 

Oud Metha Street 

Dubai 

¶ Tel. +971 4 337 4449  

¶ Fax +971 4 337 2228  

mailto:aftes@aftes.fr
http://www.aftes.asso.fr/
https://www.ita-aites.org/fr/future-events/download/1372_8befc69099da5b23395a18921fd54ac6
https://www.ita-aites.org/fr/future-events/1208-aftes-international-congress-the-value-is-underground-13-15-november-2017
https://www.ita-aites.org/fr/future-events/1206-world-tunnel-congress-2018
https://www.ita-aites.org/fr/future-events/search?searchword=Dubai
https://www.ita-aites.org/fr/future-events/search?searchword=United%20Arab%20Emirates
http://www.uaesocietyofengineers.com/
https://www.ita-aites.org/fr/future-events/download/1372_8befc69099da5b23395a18921fd54ac6
https://www.ita-aites.org/fr/future-events/1206-world-tunnel-congress-2018
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¶ Email dxbsoe@emirates.net.ae  

¶ Website www.uaesocietyofengineers.com  

Read more...  

 

 

 

 

mailto:dxbsoe@emirates.net.ae
http://www.uaesocietyofengineers.com/
https://www.ita-aites.org/fr/future-events/1206-world-tunnel-congress-2018

