
 
 

ʇʃʁʇʄɱɳɹʁ ɿɮʇʆɹɽɹɮʅ ɼɮɹ ɿɶʅɹʍʆɹɼɶʅ ʃʁɽɹʆɹɼɶʅ 
 

 

 
ɳɽɽɶɿɹɼɶ ʇʃɶʄɳʅɹɮ ɲɹɳʄɳʇɿɶʅɶʅ ɿɮʇʆɹɼʍɿ 
ɮʆʇʋɶɾɮʆʍɿ ɼɮɹ ʅʇɾɰɮɿʆʍɿ όɳɽʇɲɿɮύ 

 
 

ɳɼɸɳʅɶ ɲɹɳʄɳʇɿɶʅɶʅ ɿɮʇʆɹɼʁʇ ɮʆʇʋɶɾɮʆʁʅ 09/2014 
 
 

ɸɳɾɮΥ 
 

ɳɼʄɶʀɶ ʅʆʁɿ ʃɽʍʆʁ ɲɹɮʋʍʄɹʅʆɶʄɮ ζʆɮʅʁʅ ɹɹη ɿΦɸΦнмт  
 

 

ʃɳɹʄɮɹɮʅ ς ʊɳɰʄʁʇɮʄɹʁʅ 2019 



 ɳɽʇɲɿɮ ς ɴˁʻʶˋʹ ɲʽʶˊʶˏ˄ʹˋʹˌ ˄ʰˎˍʽˁˇˏ ʰˍˎ˔ʺ˃ʰˍˇˌ 09/2014 2 

 

ʃɳʄɹɳʋʁɾɳɿɮ 

 

ʃɳʄɹɳʋʁɾɳɿɮ ....................................................................................................................................... 2 
ʅʇɿʆʁɾʁɱʄɮʊɹɳʅ ................................................................................................................................ 3 
ʃʄʁɽʁɱʁʅ ............................................................................................................................................ 4 
мΦʃɳʄɹɽɶʌɶ .......................................................................................................................................... 5 
нΦ ʆɳɼɾɶʄɹʍɾɳɿɳʅ ʃɽɶʄʁʊʁʄɹɳʅ ...................................................................................................... 6 
нΦм ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉ˂ˇʾˇˎ ............................................................................................................................. 6 
нΦн ʅˍˇʽ˔ʶʾʰ ʶ˂˂ʽ˃ʶ˄ʽˋ˃ˇˏ ............................................................................................................................... 6 
нΦо ʃ˂ʹˊˇ˒ˇˊʾʶˌ ˄ʰˎˍʽˁˇˏ ʰˍˎ˔ʺ˃ʰˍˇˌ ......................................................................................................... 6 
нΦп ɳ˃ˉ˂ˇˁʺ ɮˊ˃ˇʵʾ˖˄ ɮˊ˔˗˄ ˁʰʽ ˃ʷˍˊʰ ʷˁˍʰˁˍʹˌ ʰ˄ʱʴˁʹˌ .......................................................................... 7 
оΦ ʃɳʄɹɱʄɮʊɶ ........................................................................................................................................ 8 
оΦм ɱʶ˄ʽˁʱ ˋˍˇʽ˔ʶʾʰ .......................................................................................................................................... 8 
3.2 ʃʶˊʽʴˊʰ˒ʺ ˍˇˎ ˄ʰˎˍʽˁˇˏ ʰˍˎ˔ʺ˃ʰˍˇˌ ...................................................................................................... 8 
3.3 ʅˎ˄ʷˉʶʽʶˌ ˍˇˎ ˄ʰˎˍʽˁˇˏ ʰˍˎ˔ʺ˃ʰˍˇˌ ......................................................................................................10 
оΦп ɳ˄ʷˊʴʶʽʶˌ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˍʹˌ ʷˁˍʰˁˍʹˌ ʰ˄ʱʴˁʹˌ ....................................................................................10 
пΦ ɮɿɮɽʇʅɶ ......................................................................................................................................... 11 
пΦм ɲʽʱˍʰ˅ʹ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ .....................................................................................................................11 
пΦн ɮʶˊʽˋ˃ˈˌ κ ʶ˅ʰʶˊʽˋ˃ˈˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ .............................................................................................13 
пΦоΦм  ɮ˄ʱ˂ˎˋʹ ˍʹˌ ʷˁˊʹ˅ʹˌ .....................................................................................................................16 

пΦо ɮʾˍʽʰ ˍʹˌ ʷˁˊʹ˅ʹˌ .....................................................................................................................................16 
пΦоΦн ʈˉʰˊ˅ʹ ʶˁˊʹˁˍʽˁʺˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ...................................................................................................16 
4.3.3 ɮʾˍʽʰ ʰ˄ʱ˒˂ʶ˅ʹˌ ..............................................................................................................................17 

пΦп ɼʰˍʱˋʲʶˋʹ ˍʹˌ ˉˎˊˁʰʿʱˌ ........................................................................................................................18 
пΦр ʆˊʰˎ˃ʰˍʽˋ˃ˈˌ ˄ʰˏˍʹ ς ̄ ˊˇˋˍʰˍʶˎˍʽˁˈˌ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ..............................................................................19 
пΦрΦм ɼʾ˄ʵˎ˄ˇʽ h ˉˈ ˉˎˊˁʰʿʱ ʺ ʷˁˊʹ˅ʹ .....................................................................................................19 
пΦрΦн ʅˎ˄ʷˉʶʽʶˌ ʰˉˈ ˉˎˊˁʰʿʱ ʺ ʷˁˊʹ˅ʹ ...................................................................................................19 
пΦрΦо ɮ˄ʱ˂ˎˋʹ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ˍˇˎ ˉʰˊˈ˄ˍˇˌ ˄ʰˎˍʽˁˇˏ ʰˍˎ˔ʺ˃ʰˍˇˌ ......................................................19 
4.5.4 ʃˊˇˋˍʰˍʶˎˍʽˁˈˌ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ...........................................................................................................20 
пΦрΦр ʃˊˈˍˎˉʰ ˉˊˇˋˍʰˍʶˎˍʽˁˇˏ ˊˇˎ˔ʽˋ˃ˇˏ ............................................................................................21 

ISO 11612:2015 .................................................................................................................................... 21 

пΦс ɮ˄ʻˊ˗ˉʽ˄ˇˌ ˉʰˊʱʴˇ˄ˍʰˌ .........................................................................................................................22 
пΦсΦм ʆˇ ˉ˂ʺˊ˖˃ʰ ˍˇˎ ʃκɲ ʆɮʅʁʅ ɹɹ ........................................................................................................22 
ʃɽʁɹɮʄʋʁʅ ........................................................................................................................................... 22 

ɾɶʋɮɿɹɼʁʅ .......................................................................................................................................... 22 

ɿɮʇʆɶʅ ................................................................................................................................................. 22 

ɿɮʇʆʁʃɮɹʅ ........................................................................................................................................... 22 

ɿɮʇʆɶʅ όˉʰʻ˗˄ύ .................................................................................................................................. 23 

пΦсΦн ʆʺˊʹˋʹ ʵʽʰʵʽˁʰˋʽ˗˄ ʶˉʾ ˍˇˎ ˉ˂ˇʾˇˎ ..............................................................................................23 
4.6.3 ɳˉʾʲ˂ʶ˕ʹ .........................................................................................................................................24 

рΦ  ʅʇɾʃɳʄɮʅɾɮʆɮ ............................................................................................................................. 25 
сΦ ɮ˄ʰ˂ʹ˒ʻʶʾˋʶˌ ʶ˄ʷˊʴʶʽʶˌ .................................................................................................................. 26 
тΦ ʅʇʅʆɮʅɳɹʅ ɮʅʊɮɽɳɹɮʅ ..................................................................................................................... 27 
ʃˊˇˌ ˍʹ˄ ʶˍʰʽˊʶʾʰ ˍˇˎ ˉ˂ˇʾˇˎ .......................................................................................................................27 



ʅʇɿʆʁɾʁɱʄɮʊɹɳʅ 
 

ɮΦɳΦΥ ɮ˄˗˄ˎ˃ʹ ɳˍʰʽˊʶʾʰ 

ʃκɲ : ʃ˂˖ˍˈˌ ɲʽʰ˔˖ˊʽˋˍʺˊʰˌ 

ɲΦɮΦɿΦΥ ɲʽʶˏʻˎ˄ˋʹ ɮˋ˒ʱ˂ʶʽʰˌ ɿʰˎˋʽˉ˂ˇˀʰˌ 

ɲɲʅΥ ɲʽʶʻ˄ʷˌ ɲʽʰˁˊʽˍʽˁˈ ʅʺ˃ʰ 

ɲΦɿΦɳʄΦΥ ɲʽʶˏʻˎ˄ˋʹ ɿʰˎˍʽˁʺˌ ɳˊʴʰˋʾʰˌ 
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ɳɽΦʇΦɲΦɿΦɮΦΥ ɳ˂˂ʹ˄ʽˁʺ ʇˉʹˊʶˋʾʰ ɲʽʶˊʶˏ˄ʹˋʹˌ ɿʰˎˍʽˁ˗˄ ɮˍˎ˔ʹ˃ʱˍ˖˄ ˁʰʽ ʅˎ˃ʲʱ˄ˍ˖˄ 
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BHP: Brake Horse Power (˃ˇ˄ʱʵʰ ˃ ʷˍˊʹˋʹˌ ɹˋ˔ˏˇˌ) 

C.L.P.: Classification Labeling Packaging 

EMCIP: European Marine Casualty Information Platform 

EMSA: European Maritime Safety Agency 

I.L.O.: International Labour Organization (ɲʽʶʻ˄ʺˌ ʁˊʴʰ˄ʽˋ˃ˈˌ ɳˊʴʰˋʾʰˌ) 

ɹ.ɾ.ʁ.: International Maritime Organization (ɲʽʶʻ˄ʺˌ ʁˊʴʰ˄ʽˋ˃ˈ ̩ɿʰˎˍʽ˂ʾʰˌ) 
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ʃʄʁɽʁɱʁʅ 

ɶ ɳ˂˂ʹ˄ʽˁʺ ʇˉʹˊʶˋʾʰ ɲʽʶˊʶˏ˄ʹˋʹˌ ɿʰˎˍʽˁ˗˄ ɮˍˎ˔ʹ˃ʱˍ˖˄ ˁʰʽ ʅˎ˃ʲʱ˄ˍ˖˄ όɳɽʇɲɿɮύ 

ˋˎˋˍʱʻʹˁʶ ˃ʶ ˍˇ˄ ɿΦплооκнлмм όʊɳɼ ɮΩ нспκнн-12-нлммύΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ʶ˒ʰˊ˃ˇʴʺˌ ˍʹˌ 

ɼˇʽ˄ˇˍʽˁʺˌ ʁʵʹʴʾʰˌ нллфκмуκɳɼΦ 

ɶ ɳɽʇɲɿɮ ʵʽʶ˅ʱʴʶʽ ˍʶ˔˄ʽˁʷˌ ʵʽʶˊʶˎ˄ʺˋʶʽˌ ˃ʶˍʱ ʰˉˈ ˄ʰˎˍʽˁʱ ʰˍˎ˔ʺ˃ʰˍʰ ʺ ˄ʰˎˍʽˁʱ 

ˋˎ˃ʲʱ˄ˍʰ ˃ʶ ˁˏˊʽˇ ʷˊʴˇΣ ˃ʷˋ˖ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ˍˇˎ ʶ˅ʶˍʰʸˈ˃ʶ˄ˇˎ ˉʶˊʽˋˍʰˍʽˁˇˏΣ ˍˇ˄ 

ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍ˖˄ ˋˎ˄ˍʶ˂ʶˋˍʽˁ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄ όŎƻƴǘǊƛōǳǘƛƴƎ ŦŀŎǘƻǊǎύ ˉˇˎ ˇʵʺʴʹˋʰ˄ ˋʶ 

ʰˎˍˈΣ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ˁʰʽ ˋˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉˇˎ ʰˉʰʽˍʶʾˍʰʽΣ ˍʹ˄ ʷˁʵˇˋʹ 

ˋˎˋˍʱˋʶ˖˄ ʰˋ˒ʰ˂ʶʾʰˌ όǎŀŦŜǘȅ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎύ ˉˊˇˌ ˍʰ ʶ˃ˉ˂ʶˁˈ˃ʶ˄ʰ ˃ʶ ˍˇ ˄ʰˎˍʽˁˈ 

ʰˍˏ˔ʹ˃ʰ ˃ʷˊʹΣ ˃ʶ ʰˉ˗ˍʶˊˇ ˋˍˈ˔ˇ ˍʹ˄ ʰˉˇ˒ˎʴʺ ˉʰˊˈ˃ˇʽ˖˄ ˄ʰˎˍʽˁ˗˄ ʰˍˎ˔ʹ˃ʱˍ˖˄ ˋˍˇ 

˃ʷ˂˂ˇ˄Φ  

ʅˁˇˉˈˌ ˍʹˌ ʵʽʶˊʶˏ˄ʹˋʹˌ ˄ʰˎˍʽˁ˗˄ ʰˍˎ˔ʹ˃ʱˍ˖˄ ˁʰʽ ˋˎ˃ʲʱ˄ˍ˖˄ ʵʶ˄ ʶʾ˄ʰʽ ˇ ˁʰʻˇˊʽˋ˃ˈˌ ʺ ʹ 

ʰˉˈʵˇˋʹ ˎˉʰʽˍʽˈˍʹˍʰˌ ʺ ʶˎʻˏ˄ʹˌΦ 

ɶ ˉʰˊˇˏˋʰ ʷˁʻʶˋʹ ʷ˔ʶʽ ˋˎ˄ˍʰ˔ʻʶʾ ˔˖ˊʾˌ ˄ʰ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˎˉˈ˕ʹ ˇˉˇʽʰʵʺˉˇˍʶ ʵʽʰʵʽˁʰˋʾʰ 

ʵʽˇʽˁʹˍʽˁʺΣ ˉʶʽʻʰˊ˔ʽˁʺΣ ʵʽˁʰˋˍʽˁʺΣ όʰˋˍʽˁʺ ʺ ˉˇʽ˄ʽˁʺύΦ ɳˉʽʵʽ˗ˁʶʽ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ 

ʰ˂˂ʹ˂ˇˎ˔ʾʰˌ ˍ˖˄ ʴʶʴˇ˄ˈˍ˖˄ ˍʰ ˇˉˇʾʰ ʶ˅ʶ˂ʾ˔ʻʹˋʰ˄ ˍʹ˄ мт ɹˇˎ˄ʾˇˎ нлмп ˁʰʽ ˇʵʺʴʹˋʰ˄ ˋˍˇ 

ʶ˅ʶˍʰʸˈ˃ʶ˄ˇ ˄ʰˎˍʽˁˈ ʰˍˏ˔ʹ˃ʰ ˁʰʽ ˋˁˇˉˈ ʷ˔ʶʽ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˁʰʽ ˍʹ˄ ʰˉˇˍˊˇˉʺ ʶˉh˄ʱ˂ʹ˕ʺˌ 

ˍˇˎΦ       

ɶ ʰˉˇˋˉʰˋ˃ʰˍʽˁʺ ʺ ˍ˃ʹ˃ʰˍʽˁʺ ʵʽʱʻʶˋʹ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˁʻʶˋʹˌΣ ˉʷˊʰ˄ 

ˍ˖˄ ˋˁˇˉ˗˄ ʴʽʰ ˍˇˎˌ ˇˉˇʾˇˎˌ ʷ˔ʶʽ ˋˎ˄ˍʰ˔ʻʶʾΣ ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˄ʰ ˇʵʹʴʺˋʶʽ ˋˍʹ˄ ʶ˅ʰʴ˖ʴʺ 

ˉʰˊʰˉ˂ʰ˄ʹˍʽˁ˗˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄Φ 

ɶ ʷˁʻʶˋʹ ʵʽʶˊʶˏ˄ʹˋʹˌ ʷ˔ʶʽ ˋˎ˄ˍʰ˔ʻʶʾ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˃ˇˊ˒ˈˍˎˉˇ ˍˇˎ ʃʰˊʰˍʺ˃ʰˍˇˌ ɹ ˍˇˎ 

ˋ˔ʶˍʽˁˇˏ ˄ˈ˃ˇˎ ˁʰʽ ˇʽ ʰ˄ʰ˒ˇˊʷˌ ˋʶ ˔ˊˈ˄ˇˎˌ ʰ˒ˇˊˇˏ˄ ˍˇˉʽˁʺ ˗ˊʰ ό¦¢/ Ҍо).  

ʇˉΩ ʰˎˍˈ ˍˇ ˉˊʾˋ˃ʰ ʶ˅ʶˍʱʸʶˍʰʽ ˍˇ ˄ʰˎˍʽˁˈ ʰˍˏ˔ʹ˃ʰ ˍˇˎ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ ʶ˄ˈˌ ˃ʷ˂ˇˎˌ 

ˉ˂ʹˊ˗˃ʰˍˇˌ  ʶˉʾ ˍˇˎ ʃ˂˖ˍˇˏ ɲʽʰ˔˖ˊʽˋˍʺˊʰ ʆɮʅʁʅ ɹɹ ˍʹ˄ мт ɹˇˎ˄ʾˇˎ нлмп, ˋˍˇ ˂ʽ˃ʷ˄ʰ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΦ  
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1.ʃɳʄɹɽɶʌɶ 

ʆʹ˄ мтʹ ɹˇˎ˄ʾˇˎ нлмп ˇ ʃ˂˖ˍˈˌ ɲʽʰ˔˖ˊʽˋˍʺˊʰˌ ζʆɮʅʁʅ ɹɹη ɿʹˇ˂ˈʴʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 217 

ʲˊʽˋˁˈˍʰ˄ ˉˊˇˋʵʶʵʶ˃ʷ˄ˇˌ ˋˍˇ˄ ˂ʽ˃ʷ˄ʰ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ. ʁ ˁʰʽˊˈˌ ʺˍʰ˄ ˁʰ˂ˈˌΣ ˃ʶ ʰ˄ʷ˃ˇˎˌ ɰɲ 

ʶ˄ˍʱˋʶ˖ˌ о-4 Bfs,  ʶ˄˗ ˍˇ ˉ˂ʺˊ˖˃ʰΣ ˂ˈʴ˖ ˃ ́ʶˁˍʷ˂ʶˋʹˌ  ˁʱˉˇʽʰˌ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ʷ˄ʹˌ 

ʵʽʰʵʽˁʰˋʾʰˌ όˉʰˊʰ˂ʰʲʺ ˁʰˍʰ˂ˇʾˉ˖˄ ς ʵʽʰ˔˖ˊʽˋ˃ˈˌύΣ  ʲˊʽˋˁˈˍʰ˄ ʶˁˍˈˌ ˉ˂ˇʾˇˎ, 

ʰˉʰˋ˔ˇ˂ˇˏ˃ʶ˄ˇʽ ˃ʁ  ˍʹ ʵʽʶˎʻʷˍʹˋʹ ʶ˅˖ˍʶˊʽˁˇˏ ˔˗ˊˇˎ ʴʽʰ ˍʹ˄ ˉʰˊʰ˂ʰʲʺ ʶ˄ˈˌ όлмύ ɱʶˊʰ˄ˇˏΣ 

ˉ˂ʹ˄ ʶ˄ˈˌ  ʶˁ ˍ˖˄ ˄ʰˎˍ˗˄Σ ˇ ˇˉˇʾˇˌ  ʶˉˊˈˁʶʽˍˇ ˄ʰ ʶˁˍʶ˂ʷˋʶʽ ʶˊʴʰˋʾʶˌ ˁʰʻʰˊʽˋ˃ˇˏ ʶˉʾ ˍˇˎ 

ˉ˂ˇʾˇˎ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍˇ˄ ˔˗ˊˇ ˍʹˌ ˎˉʶˊˁʰˍʰˋˁʶˎʺˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎΦ ʃʶˊʾ ˍʹ˄ 

лфΥол ˁʰʽ ʶ˄˗ ˇ ʶ˄ ˂ˈʴ˖ ˄ʰˏˍʹˌ ʶˁˍʶ˂ˇˏˋʶ ʶˊʴʰˋʾʶˌ ˁʰʻʰˊʽˋ˃ˇˏ ʶ˄ˍˈˌ ˍˇˎ ʰ˄˖ˍʷˊ˖ 

˔˗ˊˇˎ, ̀ ʹ˃ʶʽ˗ʻʹˁʶ ʷˁˊʹ˅ʹ ˃ ʁˋˎ˄ʷˉʶʽʰ ˍʹ˄ ˉˊˈˁ˂ʹˋʹ ˒˖ˍʽʱˌ ˁʰʽ ˍˇ ˋˇʲʰˊˈ ˍˊʰˎ˃ʰˍʽˋ˃ˈ 

ˍˇˎΦ ʅˍʹ˄ ˉˊˇˋˉʱʻʶʽʱ ˍˇˎ ˄ʰ ˋʲʺˋʶʽ ˍʹ˄ ˒˖ˍʽʱΣ ʹ ˇˉˇʾʰ ʶʾ˔ʶ ʶ˅ʰˉ˂˖ʻʶʾ ˋˍʰ ʶ˄ʵˏ˃ʰˍʱ ˍˇˎΣ 

ˉʺʵʹ˅ʶ ʷ˔ˇ˄ˍʰˌ ˍʽˌ ʰʽˋʻʺˋʶʽˌ ˍˇˎ ˋˍʹ˄ ʻʱ˂ʰˋˋʰ. ˘ɳ˄h ʱ˂˂ˇ ˃ʷ˂ˇˌ ˉ˂ʹˊ˗˃ʰˍˇˌ  ˃ʶ 

ʶʽʵʽˁˈˍʹˍʰ ˄ʰˏˍʹ ̩ˇˉˇʾˇ ̩ʶˎˊʽˋˁˈˍʰ˄ ˉ˂ʹˋʾˇ˄ ˍˇˎ ˔˗ˊˇˎ ʰˍˎ˔ʺ˃ʰˍˇˌΣ ʰ˄ˍʽ˂ʺ˒ʻʹˁʶ ˍˇ 

ʴʶʴˇ˄ˈˌ ˁʰʽ ˉʺʵʹ˅ʶ ˁʰʽ ʰˎˍˈ ̩ˋˍʹ˄ ʻʱ˂ʰˋˋʰ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ̀ˎ ˄ʵˊʱ˃ʶʽ ˋˍʹ ʵʽʱˋ˖ˋʹΦ ʆʰ 

ˎˉˈ˂ˇʽˉʰ ˃ʷ˂ʹ ˍˇˎ ˉ˂ʹˊ˗˃ʰˍˇˌ ˉˇˎ ʰ˄ˍʽ˂ʺ˒ʻʹˁʰ˄ ˍˇ ˉʶˊʽˋˍʰˍʽˁˈΣ ʷˋˉʶˎˋʰ˄ ˋʶ ʲˇʺʻʶʽʰ 

ˍˇˎ ˄ʰˏˍʹ ˉˇˎ ʲˊʽˋˁˈˍʰ˄ ˋʶ ˁʾ˄ʵˎ˄ˇΣ ˍˇ˄ ʰ˄ʷˋˎˊʰ˄ ʰˉˈ ˍˇ ˄ʶˊˈ ˁʰʽ ʶʽʵˇˉˇʾʹˋʰ˄ ˍˇ ɳɼɮɰΦ 

ɶ ˒˖ˍʽʱ ˋˍˇ ˔˗ˊˇ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ˁʰˍʰˋʲʺ̀ ˍʹˁʶ ʰˉˈ ˍˇ ˉ˂ʺˊ˖˃ʰ ˍˇˎ ˉ˂ˇʾˇˎ ˃ʶ ˍʹ 

˔ˊʺˋʹ ˒ˇˊʹˍ˗˄ ˉˎˊˇˋʲʶˋˍʺˊ˖˄. ʁ ˄ʰˏˍʹˌ ˃ʶˍʰ˒ʷˊʻʹˁʶ ˋˍˇ ˄ˇˋˇˁˇ˃ʶʾˇ ˈˉˇˎ 

ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ʷ˒ʶˊʶ ʶʴˁʰˏ˃ʰˍʰ ˋʶ ˉˇˋˇˋˍˈ ср҈ ˍˇˎ ˋ˗˃ ʰˍˈˌ ˍˇˎ ʰˉˈ ˍʰ ˇˉˇʾʰ 

ˋ˔ʶʵˈ˄ ˍˇ пр҈ ʺˍʰ˄ ɱ˘ ɰʰʻ˃ˇˏΦ  



2. ʆɳɼɾɶʄɹʍɾɳɿɳʅ ʃɽɶʄʁʊʁʄɹɳʅ 

2.1 ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ̄ ˂ˇʾˇˎ 

 

ʂ˄ˇ˃ʰ ˉ˂ˇʾˇˎ ʆɮʅʁʅ ɹɹ 

ʆˏˉˇˌ ˉ˂ˇʾˇˎ 
ʃ˂˖ˍʺ ɳˎˁˇ˂ʾʰ ʇˉˇʵˇ˔ʺˌ ɼʰˍʰ˂ˇʾˉ˖˄ 
ʃʶˍˊʶ˂ʰʽˇʶʽʵ˗˄ 

ʅʹ˃ʰʾʰ ɳ˂˂ʹ˄ʽˁʺ 

ɿʹˇ˂ˈʴʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 217 

ɮˊʽʻ˃ˈˌ ɹɾʁ 8663652 

ɲɲʅ SX3845 

ʃ˂ˈʶˌ 
ɳ˄ˍˈˌ ɽʽ˃ʷ˄ʰ ˁʰʽ ɮʴˁˎˊˇʲˇ˂ʾˇˎ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
ʴʽʰ ʶ˅ˎˉʹˊʷˍʹˋʹ ˉ˂ˇʾ˖˄ 

ʊˇˊʷʰˌ ɼˎʲʶˊ˄ʹˍʽˁʺˌ ʃʽˋˍˇˉˇʾʹˋʹˌ ɽʽ˃ʶ˄ʽˁʺ ɮˊ˔ʺ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 

ɾʺˁˇˌ ˇ˂ʽˁˈ 41,10m 

ɾʺˁ̩̌  ˃ʁˍʰ˅ˏ ˁʰʻʷˍ˖˄ κ ˄ʹˇ˂ˈʴʹˋʹˌ 40,10m 

ʃ˂ʱˍˇˌ ˇ˂ʽˁˈ κ ˄ʹˇ˂ˈʴʹˋʹ ̩ 6,50m 

ɴˍˇˌ ˄ʰˎˉʺʴʹˋʹˌ  1959 ς ˃ ʶˍʰˋˁΦ мффп 

ʁ˂ʽˁʺ ˔˖ˊʹˍʽˁˈˍʹˍʰ нмуΣусɼʁʋ  

ʇ˂ʽˁˈ ˁʰˍʰˋˁʶˎʺˌ ʋʱ˂ˎʲʰˌ 

  

ɮˊʽʻ˃ˈˌ ˁʰʽ ˍˏˉˇˌ ˉˊˇ˖ˋˍʺˊʽ̟˄  
˃ʹ˔ʰ˄˗˄ 

(01)  MTU V8183T/612 BHP 

  

ɹʵʽˇˁˍʺˍʹˌ κ ɲʽʰ˔ʶʽˊʽˋˍʺˌ ʃɳʆʄɳɽɮɹɮ ɸɳʄɾɮɹɼʁʇ ɿɮʇʆɹɼɶ ɳʆɮɹʄɳɹɮ 
 

 
 

нΦн ʅˍˇʽ˔ʶʾʰ ʶ˂˂ʽ˃ʶ˄ʽˋ˃ˇˏ 

 

ɽʽ˃ʷ˄ʰˌ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 

ʊˇˊˍʾˇ ˉ˂ˇʾˇˎ 
83.флл ɼʽ˂ʱ ʃɳʆʄɳɽɮɹʁɳɹɲɶ ɮʃʁɰɽɶʆɮ ϧ 

5.000ɽʾ ˍˊʰ ˁ ʰˏˋʽ˃ˇ Dieselˁ ʾ˄ʹˋʹˌ 

ʃ˂ʺˊ˖˃ʰ ʃ˂ˇʾˇˎ  05 

 

нΦо ʃ˂ʹˊˇ˒ˇˊʾʶˌ ˄ʰˎˍʽˁˇˏ ʰˍˎ˔ʺ˃ʰˍˇˌ 
 

ʆˏˉˇˌ ˄ʰˎˍʽˁˇˏ ʰˍˎ˔ʺ˃ʰˍˇˌ ʅ̌ ʲʰˊˈ ˄ʰˎˍʽˁˈ ʰˍˏ˔ʹ˃ʰ 

ɶ˃ʶˊˇ˃ʹ˄ʾʰ κ ʎˊʰ ˄ʰˎˍʽˁˇˏ 
ʰˍˎ˔ʺ˃ʰˍˇˌ 

мт ɹˇˎ˄ʾˇˎ  нлмп κ лфΥол 

ɸʰ˂ʱˋˋʽʰ ˉʶˊʽˇ˔ʺ ʰˍˎ˔ʺ˃ʰˍˇˌ 
ɽʽ˃ʷ˄ʰˌ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ  
 (Dock 13) 

ʅˎ˄ʻʺˁʶˌ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ɯ˄ ʶ˃ˇˌ о-4 BFs 

ɼʰˍʱˋˍʰˋʹ ʻʱ˂ʰˋˋʰˌ ɼʰ˂ʺ 



 ɳɽʇɲɿɮ ς ɴˁʻʶˋʹ ɲʽʶˊʶˏ˄ʹˋʹˌ ˄ʰˎˍʽˁˇˏ ʰˍˎ˔ʺ˃ʰˍˇˌ 09/2014 7 

ʊ˖ˍʽˋ˃ˈˌ ɶ˃ʷˊʰ 

ʁˊʰˍˈˍʹˍʰ ɾʷˍˊ̔h 

ɽʶʽˍˇˎˊʴʾʰ ˉ˂ˇʾˇˎ ɳˊʴʰˋʾʶˌ  ˁʰʻʰˊʽˋ˃ˇˏ  ̀ ˍˇ˄ ˂ʽ˃ʷ˄ʰΦ 

ɸʷˋʹ ʰˍˎ˔ʺ˃ʰˍˇˌ ʶˉʾ ˍˇˎ ˉ˂ˇʾˇˎ 
ɳ˄ˍˈˌ  ˍʹˌ ˎˉʶˊˁʰˍʰˋˁʶˎʺˌ ˍˇˎ ˔˗ˊˇˎ 
ɮ˄ˍ˂ʽˇˋˍʰˋʾˇˎ  

ɳˉʽˉˍ˗ˋʶʽˌ ʃˊˈˁ˂ʹˋʹ ʶʴˁʰˎ˃ʱˍ˖˄ ˋˍˇ ˄ʰˏˍʹ ˍˇˎ ʃκɲ 

 

 

2.4 ɳ˃ˉ˂ˇˁʺ ɮˊ˃ˇʵʾ˖˄ ɮˊ˔˗˄ ˁʰʽ ˃ʷˍˊʰ ʷˁˍʰˁˍʹˌ ʰ˄ʱʴˁʹˌ 

ʆˇ ɳɼɮɰ ʶʽʵˇˉˇʽʺʻʹˁʶ ʰˉˈ ˃ʷ˂ʹ ˉ˂ʹˊ˗˃ʰˍˇˌ ˍˇˎ ˉ˂ˇʾˇˎ, ˃ʶ ̱̌ ʰˋʻʶ˄ˇ˒ˈˊˇ ˄ʰ ˒ˍʱ˄ʶʽ  

ˋˍˇ ˔˗ˊˇ ˍˇˎ ʰˍˎ˔ʺ˃ʰˍˇˌ ˃ʶˍʱ ʰˉˈ ˉʶˊʾˉˇˎ ол ˂ʶˉˍʱΦ ɶ ʃˎˊˇˋʲʶˋˍʽˁʺ ʇˉʹˊʶˋʾʰ ˁʰˍˈˉʽ˄ 

ʶ˄ʹ˃ʷˊ˖ˋʹˌ  ʰˉˈ ˍʹ˄ ɽʽ˃ʶ˄ʽˁʺ ɮˊ˔ʺ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ  ʷˋˉʶˎˋʶ ˋˍˇ ˋʹ˃ʶʾˇ ˃ʶ ˎˉʹˊʶˋʽʰˁˈ 

ˈ˔ʹ˃ʰ ʴ̔ ʰ ˍʹ˄ ˁʰˍʱˋʲʶˋʹ ˍʹˌ ˉˎˊˁʰʿʱ̩Σ ˁʰʻ˗ˌ ˋˍˇ ˋʹ˃ʶʾˇ ˉˊˇˋʺ˂ʻʰ˄ ˉˊˇˌ ˋˎ˄ʵˊˇ˃ʺ ˁʰʽ 

ˋˍʶ˂ʷ˔ʹ ˍʹˌ ɽʽ˃ʶ˄ʽˁʺˌ ɮˊ˔ʺˌΦ ʁ ʱˍˎ˔ˇˌ ˄ʰˎˍʽˁˈˌ ˃ʶˍʰ˒ʷˊʻʹˁʶ ˋʶ ˄ˇˋˇˁˇ˃ʶʾˇ ˍʹˌ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ˈˉˇˎ ˄ˇˋʹ˂ʶˏˍʹˁʶ ʴʽʰ ʰˊˁʶˍˈ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΣ ʷ˄ʶˁʰ ˍʹˌ ʷˁˍʰˋʹˌ ˍ˖˄ 

ʶʴˁʰˎ˃ʱˍ˖˄ ˉˇˎ ʶʾ˔ʶ ˎˉˇˋˍʶʾΦ ɾʶˍʱ ˍʹ ˋˍʰʻʶˊˇˉˇʾʹˋʹ ˍʹˌ ˁʰˍʱˋˍʰˋʺˌ ˍˇˎ ˁʰʽ ˍʹ˄ 

ˎˉˇʲˇ˂ʺ ˋʶ ˋʶʽˊʱ ˉ˂ʰˋˍʽˁ˗˄ ʶˉʶ˃ʲʱˋʶ˖˄ ʶ˅ʺ˂ʻʶ ʰˉˈ ˍˇ ˄ˇˋˇˁˇ˃ʶʾˇΦ 

 



3. ʃɳʄɹɱʄɮʊɶ 

оΦм ɱʶ˄ʽˁʱ ˋˍˇʽ˔ʶʾʰ 

ʁ ʃκɲ ʆɮʅʁʅ ɹɹ ˁʰˍʰˋˁʶˎʱˋˍʹˁʶ ˋˍʹ˄ ʁʵʹˋˋˈ ˍˇ мфрф ˁʰʽ ʷ˔ˇ˄ˍʰˌ ˎˉˇˋˍʶʾ ˃ʶˍʰˋˁʶˎʺ ˍˇ 

мффп ˂ʶʽˍˇˎˊʴʶʾ ˖ˌ ˉ˂˖ˍʺ ʶʴˁʰˍʱˋˍʰˋʹ ˎˉˇʵˇ˔ʺˌ ˉʶˍˊʶ˂ʰʽˇʶʽʵ˗˄ ˁʰˍʰ˂ˇʾˉ˖˄1 ,  

ʶ˄ˍʰˋˋˈ˃ʶ˄ʹ ˋˍˇ ˋˏˋˍʹ˃ʰ ʶˎˁˇ˂ʽ˗˄ ˎˉˇʵˇ˔ʺˌ ˍˇˎ ˂ʽ˃ʷ˄ʰ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ʹ ˇˉˇʾʰ ʵʽʷˉʶˍʰʽ 

ʰˉˈ ʶʽʵʽˁʺ ˁʰ˄ˇ˄ʽˋˍʽˁʺ ʵʽʱˍʰ˅ʹ όʇɮ ономΦуκмκмфуфΣ ʊɳɼ рто ɰύΦ ʃʰˊʰ˂ʰ˃ʲʱ˄ʶʽΣ ʵʽʰ˔˖ˊʾʸʶʽ 

ˁʰʽ ʰˉˇʻʹˁʶˏʶʽ ˉʶˍˊʶ˂ʰʽˇʶʽʵʺ ˁʰˍʱ˂ˇʽˉ hʰˉˈ ˍˇˎˌ ˎʵˊˇˋˎ˂˂ʷˁˍʶˌ ˍˇˎ ˃ʹ˔ʰ˄ˇˋˍʰˋʾˇˎ ˁʰʽ 

ˍˇˎˌ ˂ˇʽˉˇˏˌ ˔˗ˊˇˎˌ ˍ˖˄ ˉ˂ˇʾ˖˄Σ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ˔˗ˊ˖˄ ˒ˇˊˍʾˇˎ ˍ˖˄ 

ˉʶˍˊʶ˂ʰʽˇ˒ˈˊ˖˄Σ ˉˇˎ ˄ʰˎ˂ˇ˔ˇˏ˄ ˋˍˇ ˂ʽ˃ʷ˄ʰ ʺ ˋˍˇ ʰʴˁˎˊˇʲˈ˂ʽˇ ˍˇˎ ˂ʽ˃ʷ˄ʰ όˊʱʵʰύΦ ɶ 

ˋˎ˂˂ˇʴʺ ˍ˖˄ ˁʰˍʰ˂ˇʾˉ˖˄ ʵʽʶ˄ʶˊʴʶʾˍʰʽ ʶʾˍʶ ˃ʷˋ˖ ˍ˖˄ ʰ˄ˍ˂ʽ˗˄ ˍˇˎ ʶ˅ˎˉʹˊʶˍˇˏ˃ʶ˄ˇˎ ˉ˂ˇʾˇˎ 

ʶʾˍʶ ˃ʷˋ˖ ˍ˖˄ ʰ˄ˍ˂ʽ˗˄ ˍʹˌ ˉ˂ ˖ˍʺˌ ʶˎ ˁˇ˂ʾʰˌ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ʴʾ˄ʶʽ ʶʾˍʶ ˋˍˇ ʶ˅˖ˍʶˊʽˁˈ 

ʰʴˁˎˊˇʲˈ˂ʽˇ ʶʾˍʶ ˋʶ ʻʷˋʹ ˉʰˊʰʲˇ˂ʺˌ ˍˇˎ ʶ˅ˎˉʹˊʶˍˇˏ˃ʶ˄ˇˎ ˉ˂ˇʾˇˎ ˋˍʰ ˁˊʹˉʽʵ˗˃ʰˍʰ ˍˇˎ 

˂ʽ˃ʷ˄ʰΦ ʆˇ ˋˏˋˍʹ˃ʰ ˃ʶˍʰ˒ˇˊʱˌ ˁʰʽ ʵʽʱʻʶˋʹˌ ˉʶˍˊʶ˂ʰʽˇʶʽʵ˗˄ ˃ʽʴ˃ʱˍ˖˄ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ 

ˍʽˌ  ʵʶ˅ʰ˃ʶ˄ʷˌ ʰˉˇʻʺˁʶˎˋʹˌ ό˒ˇˊˍʾˇˎύΣ ˍʹ ʵʶ˅ʰ˃ʶ˄ʺ ˁʰˍʰˁʱʻʽˋʹˌκʵʽʰ˔˖ˊʽˋ˃ˇˏ όslop tank), 

ˍʽˌ ʰ˄ˍ˂ʾʶˌ ˒ˇˊˍʾˇˎΣ ˍˇ ʵʾˁˍˎˇ ˋ˖˂ʺ˄˖˄ ˒ˇˊˍˇʶˁ˒ˈˊˍ˖ˋʹˌ ˁʰʽ ˍʽˌ ˃ʱ˄ʽˁʶˌ 

˒ˇˊˍˇʶˁ˒ˈˊˍ˖ˋʹˌΦ  ɾʶˍʱ ˍʹ˄ ˉʰˊʰ˂ʰʲʺΣ ˍʰ ˉʶˍˊʶ˂ʰʽˇʶʽʵʺ ˁʰˍʱ˂ˇʽˉʰ ˉˇˎ 

ˋˎʴˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ˎ˒ʾˋˍʰ˄ˍʰʽ ʵʽʰ˔˖ˊʽˋ˃ˈ2 ˁ ʰʽ ˋˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ʹ ʵʽʰ˔˖ˊʽˋʻʶʾˋʰ ˉˇˋˈˍʹˍʰ 

ˍ˖˄ ˉʶˍˊʶ˂ʰʽˇʶʽʵ˗˄ ˁʰˍʰ˂ˇʾˉ˖˄ Σ ʹ ˇˉˇʾʰ ˉʽˋˍˇˉˇʽʶʾˍʰʽ ʰˉˈ ˍˇ ʆʶ˂˖˄ʶʾˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ 

˃ʶˍʰ˒ˇˊˍ˗˄ʶˍʰʽ ʶʾˍʶ ˋʶ ʲˎˍʽˇ˒ˈˊʰ ˇ˔ʺ˃ʰˍʰ ˍʹˌ ʶˍʰʽˊʶʾʰˌ ˃ʶ ʰ˄ˍ˂ʾʰ ˍʹˌ ˉ˂˖ˍʺˌ ʶˎˁˇ˂ʾʰˌ 

ʶʾˍʶ ˃ʷˋ˖ ˎˉˈʴʶʽˇˎ ʰʴ˖ʴˇˏ ˃ʶˍʰ˒ˇˊʱˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ʶ˅˖ˍʶˊʽˁʺˌ ʰ˄ˍ˂ʾʰˌΣ ˋʶ ʶʴˁʰˍʰˋˍʱˋʶʽˌ 

˅ʹˊʱˌ όʵʶ˅ʰ˃ʶ˄ʷˌύ ˍʹˌ ʶˍʰʽˊʶʾʰˌ ˇʽ ˇˉˇʾʶˌ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍˇ˄ ˉˊˇʲ˂ʺˍʰ ˍˇˎ ɽʽ˃ʷ˄ʰ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΦ 

 

3.2 ʃʶˊʽʴˊʰ˒ʺ ˍˇˎ ˄ʰˎˍʽˁˇˏ ʰˍˎ˔ʺ˃ʰˍˇˌ 

ʆʹ˄ мтʹ ɹˇˎ˄ʾˇˎ нлмп ˁʰʽ ˉʶˊʾ ˍʹ˄ луΥлл,ˇ ʃκɲ ζʆɮʅʁʅ ɹɹη ʺˍʰ˄ ˉˊˇˋʵʶʵʶ˃ʷ˄ˇˌ ˋˍˇ˄ 

ˉˊˇʲ˂ʺˍʰ ˍˇˎ ɽʽ˃ʷ˄ʰ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ. ʆˇ ˉ˂ˇʾˇ ʺˍʰ˄ ʷ˃˒ˇˊˍˇ ˃ʶ ˉˇˋˈˍʹˍʰ уоΦфлл ˁʽ˂ʱ 

ˉʶˍˊʶ˂ʰʽˇʶʽʵʺ ʰˉˈʲ˂ʹˍʰ ˁʰʽ рΦллл ˂ʾˍˊʰ ˁʰˏ̀̔ ˃ˇ DIESELˁʾ˄ʹˋʹˌΦ ʃʶˊʾ ˍʹ˄ лфΥлл ˗ˊʰ ˇ 

ʃ˂ˇʾʰˊ˔ˇˌ ˍˇˎ ˉ˂ˇʾˇˎ ʰˉʶ˔˗ˊʹˋʶ ʰˉˈ ̱̌ ˋˁʱ˒ˇˌ ˁʰʽ ˃ʶˍʷʲʹ  ˋˍʹ˄ ɽʽ˃ʶ˄ʽˁʺ ʰˊ˔ʺ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ʴʽʰ ˍʹ˄ ˉˊʱ˅ʹ ʻʶ˗ˊʹˋʹˌ ˁʰˍʱˉ˂ˇˎ-ʰˉˈˉ˂ˇˎΦ ʆˇ ʹ˃ʶˊʺˋʽˇ ˉˊˈʴˊʰ˃˃ʰ 

ʶˊʴʰˋʽ˗˄ ˍˇˎ ˉ˂ˇʾˇˎ ʵʶ˄ ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʶ ʰˉˈˉ˂ˇˎ ʴʽʰ ˉʰˊʱʵˇˋʹ ʺ ˉʰˊʰ˂ʰʲʺ ˁʰˍʰ˂ˇʾˉ˖˄Φ  

ɴ˄ʰˌ ˄ʰˏˍʹˌΣ ʶʽʵʽˁˈˍʹˍʰ ̩˂ˇˋˍˊˈ˃ˇˎΣ ʲˊʽˋˁˈˍʰ˄ ʶ˄ˍˈˌ ˍˇˎ ˉ˂ˇʾˇˎ ˉˊˇˌ ʶˁˍʷ˂ʶˋʹ ʶˊʴʰˋʽ˗˄ 

ˁʰʻh́ ʽˋ˃ˇˏ ˋˍˇ ˔˗ˊˇ ˍʹˌ ˎˉʶˊˁʰˍʰˋˁʶˎʺˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˋˍˇ ˉ˂ˇʾˇ 

ʶʾ˔ʰ˄ ʴʾ˄ʶʽ ʶˊʴʰˋʾʶˌ ˋˎ˄ˍʺˊʹˋʹˌ ˋʶ ˄ʰˎˉʹʴʶʾˇ ˁʰˍʱ ˍˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ р ˃ʶ 20/5/2014. 

ɳˉʽˉˊˈˋʻʶˍʰ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ʹ˃ʷˊʰ ˍˇˎ ʰˍˎ˔ʺ˃ʰˍˇˌ ʶʾ˔ʰ˄ 

˔ˎʻʶʾ ˁʰˍʱ˂ˇʽˉʰ ˂ʰʵʽˇˏ ʰˉˈ ʷ˄ʰ ˁˇˎʲʱ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏˋʰ˄ ˃ʷ˂ʹ ˍˇˎ ˉ˂ʹˊ˗˃ʰˍˇˌΦʁ 

ˁʰʻʰˊʽˋ˃ˈˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ʰˉˇˍʶ˂ˇˏˋʶ ˃ʷˊˇˌ ˍ˖˄ ˁʰʻʹˁˈ˄ˍ˖˄ ʰ˄˖ˍʷˊ˖ ˄ʰˏˍʹΣ ˁʱˍʽ 

ˍˇ ˇˉˇʾˇ  ʶʾ˔ʶ ˅ʰ˄ʰˁʱ˄ʶʽ ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ˋˍˇ ˉʰˊʶ˂ʻˈ˄Σ ˔˖ˊʾˌ ˄ʰ ˉʰˊˇˎˋʽʰˋʻʶʾ ˁʱˉˇʽˇ 

ˉˊˈʲ˂ʹ˃ʰΦ ɽˈʴ˖ ˍʹˌ ˉˇ˂ˎʶˍˇˏˌ ˎˉʹˊʶˋʾʰˌ ˍˇˎ ˁʰʽ ʶ˃ˉʶʽˊʾʰˌ ˋˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˉ˂ˇʾˇΣ 

ʷˉʰʽˊ˄ʶ ˋˎ˔˄ʱ  ˍʹ˄ ˉˊ˖ˍˇʲˇˎ˂ʾʰ ˃ˈ˄ˇˌ ˍˇˎ ʴʽʰ ˄ʰ ˁʰʻʰˊʾˋʶʽ ˍˇ ˔˗ˊˇ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ, 

˔˖ˊʾˌ ˄ʰ ʶ˄ʹ˃ʶˊ˗˄ʶʽ ˍˇ˄ ʃ˂ˇʾʰˊ˔ˇΦ ʆʰ ˎˉˈ˂ˇʽˉʰ ˃ʷ˂ʹ ˉ˂ʹˊ˗˃ʰˍˇˌ όɮΩ ɾʹ˔ʰ˄ʽˁˈˌ ς

                                                           
1
ɳʾ˄ʰʽ ˇˉˇʽʰʵʺˉˇˍʶ ˉˇˋˈˍʹˍʰ ʰˉˇˋˍˊʰʴʴʾˋʶ˖˄ ʺ ʶˁˉ˂ˎ˃ʱˍ˖˄ ʵʶ˅ʰ˃ʶ˄˗˄ ˒ˇˊˍʾˇˎ ˁʰʽ ʱ˂˂˖˄ ˃ʽʴ˃ʱˍ˖˄ ˃ʶ ˇˉˇʽʰʵʺˉˇˍʶ 

ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˉʶˍˊʶ˂ʰʾˇˎΦ 
2ʆˇ  ˋˏˋˍʹ˃ʰ ʵʽʰ˔˖ˊʽˋ˃ˇˏ ˉʶˍˊʶ˂ʰʽˇʶʽʵ˗˄ ˃ʽʴ˃ʱˍ˖˄ ʷ˔ʶʽ ˖ˌ ˋˁˇˉˈ ˍˇ˄ ʵʽʰ˔˖ˊʽˋ˃ˈ ˍˇˎ ˄ʶˊˇˏ ʰˉˈ ˍʰ ˉʶˍˊʶ˂ʰʽˇʶʽʵʺ 
ˁʰˍʱ˂ˇʽˉʰΣ ˍˇ ˇˉˇʾˇ ʶˉʽˍˎʴ˔ʱ˄ʶʽ ˃ʷˋ˖ ˁʰˍʰˁʱʻʽˋʹˌ ˋˍʹ˄ ˇ˃˗˄ˎ˃ʹ ʵʶ˅ʰ˃ʶ˄ʺ ˁʰʽ ˒ʽ˂ˍˊʰˊʾˋ˃ʰˍˇˌ ˋˍˇ˄ ʵʽʰ˔˖ˊʽˋˍʺˊʰΣ ʷˍˋʽ 
˗ˋˍʶ ˍˇ ˄ʶˊˈ ˉˇˎ ˍʶ˂ʽˁʱ ʰˉˇˊˊʾˉˍʶˍʰʽ ˋˍʹ ʻʱ˂ʰˋˋʰ ˄ʰ ˉʶˊʽʷ˔ʶʽ ˉʶˍˊʶ˂ʰʽˇʶʽʵʺ ˁʰˍʱ˂ˇʽˉʰ ˋʶ ˉˇˋˇˋˍˈ ˃ʽˁˊˈˍʶˊˇ ˍ˖˄ ˉʷ˄ˍʶ 
(5) ppm (partspermillion) ς˃ ʷˊʹ ˋˍˇ ʶˁʰˍˇ˃˃ˏˊʽˇΦ  ʆʰ ʲʰˊʷʰ ˁʰˍʱ˂ˇʽˉʰ ˍʰ ˇˉˇʾʰ ˉˊˇˁˏˉˍˇˎ˄ ˃ʶˍʱ ˍˇ ʵʽʰ˔˖ˊʽˋ˃ˈ 
ˉh ˊʰʵʾʵˇ˄ˍʰʽ ˋʶ ʶʴˁʰˍʰˋˍʱˋʶʽˌ ˉʶˍˊʶ˂ʰʽˇʶʽʵ˗˄ ˍʹˌ ˅ʹˊʱˌΦ 
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ɿʰˏˍʹˌύ ʲˊʽˋˁˈ˄ˍˇˎˋʰ˄ ˋʶ ˉʰˊʰˁʶʾ˃ʶ˄ʹ ʻʷˋʹ ʶˁˍˈˌ ˍˇˎ ˉ˂ˇʾˇˎΣ ˉˊˇˌ ʶˁˍʷ˂ʶˋʹ ʶˊʴʰˋʽ˗˄ 

ˁʰʻʰˊʽˋ˃ˇˏ ˋʶ ˔˗ˊˇ ˉʰˊʰ˂ʰʲʺˌ ʶ˄ˈˌ όлмύ ɱʶˊʰ˄ˇˏΣ ˇ ˇˉˇʾˇˌ ʰ˄ʰ˃ʶ˄ˈˍʰ˄ ʴʽʰ ˂ˇʴʰˊʽʰˋ˃ˈ 

ˍʹˌ ˄ʰˎ˂˗ˍˊʽʰˌ ʶˍʰʽˊʶʾʰˌ ˍˇˎ ʃκɲ ʆɮʅʁʅ ɹɹΦ ʁ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇˌ ˄ʰˏˍʹˌ ʰ˒ˇˏ ˉʺˊʶ ˉʰ˄ʾ 

ˁʰʽ ʵʽʰ˂ˎˍʽˁˈ ˔ˊ˗˃ʰˍˇˌ (thinner) ʰˉˈ ˍʹ˄ ʰˉˇʻʺˁʹ ˍˇˎ ˉ˂ˇʾˇˎ ˃ʶˍʷʲʹ ˋˍˇ ˔˗ˊˇ ˍˇˎ 

ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ˉˊˇˌ ʶˁˍʷ˂ʶˋʹ ʶˊʴʰˋʽ˗˄ ˁʰʻʰˊʽˋ˃ˇˏΦ ʀʶˁʾ˄ʹˋʶ ˄ʰ ˁʰʻʰˊʾʸʶʽ ˍʹ˄ ˉˈˊˍʰ ˍˇˎ 

ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ˁʰʽ ˋˎ˄ʷ˔ʽˋʶ ˃ʶ ˍʹ˄ ʰˊʽˋˍʶˊʺ ʶˋ˖ˍʶˊʽˁʺ ˉ˂ʶˎˊʱ όʶʴˁʱˊˋʽʰ ˒ˊʰˁˍʺύ ˍˇˎ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ˔˗ˊˇˎ, ˋˍʹ˄ ˁʱʻˇʵˇ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ (ɳʽˁˈ˄ʰ м). ʃʶˊʾ ˍʹ˄ 

лфΥол ˁʰʽ ʶ˄˗ ˁʰʻʱˊʽʸʶΣ ˋʹ˃ʶʽ˗ʻʹˁʶ ʷˁˊʹ˅ʹ ʶ˄ˍˈˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ 

˅ʶˋˉʱˋʶʽ ˉˎˊˁʰʿʱ ʹ ˇˉˇʾʰ ʶˉʷ˒ʶˊʶ ˁʰʽ ˍˇ˄ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˍˇˎΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʰˉˈ ˍʹ˄ 

ʷˁˊʹ˅ʹ ˉˇˎ ʷ˂ʰʲʶ ˔˗ˊʰ ˋˍˇ ʰ˄ˍ˂ʽˇˋˍʱˋʽˇΣ ˍˇ ˖ˋˍʽˁˈ ˁˏ˃ʰ ˉˇˎ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˋˎ˄ʷʲʰ˂ʶ 

ˋˍʹ˄ ʰˉ˗˂ʶʽʰ ˍʹˌ ʽˋˇˊˊˇˉʾʰ ̩ˍˇˎ ˄ʰˏˍʹ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇ ʵʽʰ˂ˎˍʽˁˈ ˔ˊ˗˃ʰˍˇˌ όthinner) 

ˉˇˎ ˁˊʰˍˇˏˋʶ ˋˍˇ ʰˊʽˋˍʶˊˈ ˍˇˎ ˔ʷˊʽ ˋʶ ˃ʶˍʰ˂˂ʽˁˈ ʰ˄ˇ˅ʶʾʵ˖ˍˇ ˋˁʶˏˇˌ όˍˏˉˇˎ ˉʽʱˍˇύΣ ˄ʰ 

ˉʷˋʶʽ ˉʱ˄˖ ˍˇˎ ˁʰʽ ˄ʰ ʰ˄ʰ˒˂ʶʴˇˏ˄  ˍʰ ʶ˄ʵˏ˃ ʰˍʱ ˍˇˎόˉʰ˄ˍʶ˂ˈ˄ʽ ʶˊʴh̀ ʾʰˌ ˁʰʽ ˁˇ˄ˍˇ˃ʱ˄ʽˁʹ 

˃ˉ˂ˇˏʸʰύΦ 

 

 
ɳʽˁˈ˄ʰ 1Υ ɶ ˁʱʻˇʵˇˌ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ ˉˊˇˌ ˍˇ ˉʱˍ˖˃ʰ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ 
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3.3 ʅˎ˄ʷˉʶʽʶˌ ˍˇˎ ˄ʰˎˍʽˁˇˏ ʰˍˎ˔ʺ˃ʰˍˇˌ 

 ɳˁˍˈˌ ʰˉˈ ̱ ˇ ˋˇʲʰˊˈ ˍˊʰˎ˃ʰˍʽˋ˃ˈ ˍˇˎ ˄ʰˎˍʽˁˇˏ ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌΣ ʰˉˈ ˍʰ 

ʶˎˊʺ˃ʰˍʰ ˋˍˇ ˔˗ˊˇ ʶʽˋˈʵˇˎ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ˁʰˍʱ ˍʹ˄ ʵʽʶ˄ʷˊʴʶʽʰ ʰˎˍˇ˕ʾʰˌ 

ˉh ˊʰˍʹˊʺʻʹˁʶ ʷ˄ʰ ˊʱʴʽˋ˃ʰ ˋˍˇ ʶˋ˖ˍʶˊʽˁˈ ˍˇˎ ˍʸʰ˃ʽˇˏ ˉˇˎ ʲˊʾˋˁʶˍʰʽ  ˋˍˇ 

˒ʽ˄ʽˋˍˊʾ˄ʽ,ʱ˄˖ʻʶ˄ ˍʹˌ ˉˈˊˍʰˌ ʶʽˋˈʵˇˎ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎΣ ˍˇ ˇˉˇʾˇ ˉʽʻʰ˄ˈ˄ ˄ʰ 

ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ  ʰˉˈ ˍʹ˄ ʶˁˍʾ˄ʰ˅ʹ ˃ʶˍʰ˂˂ʽˁˇˏ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍʹˌ ʷˁˊʹ˅ʹˌ 

(ɳʽˁˈ˄ʰ нύΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʷ˔ˇˎ˄ ʰ˄ˍ˂ʹʻʶʾ ʰˉ̍ ˍʹ˄ ˍʶ˔˄ʽˁʺ ʷˁʻʶˋʹ 

ˉˊʰʴ˃ʰˍˇʴ˄˖˃ˇˋˏ˄ʹˌ3ˉˇˎ ʵʽʶ˅ʺ˔ʻʹ ʴʽʰ ˍʹ˄ ˉˊˇʰ˄ʰˁˊʽˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ, ʶ˅ ˖ˍʶˊʽˁʱ ˍʹˌ 

ʶʽˋˈʵˇˎ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ˎˉʺˊ˔ʰ˄ ˋˍˇʾʲʶˌ  ˉʰ˄ʽ˗˄Σ ʶ˂ʰˋˍʽˁ˗˄ ˁʰʽ ˁʰ˂˖ɻ ʾ˖˄ ʹ˂ʶˁˍˊʽˁˇˏ 

ˊʶˏ˃ʰˍˇˌ ʶ˄ ˃ʷˊʶʽ ˁʰ˃ʷ˄ʰΣ ˍʰ ˇˉˇʾʰ ˉʽʻʰ˄ˈ˄ ʰˊ˔ʽˁʱ ˄ʰ ʲˊʾˋˁˇ˄ˍʰ˄ ʶˋ˖ˍʶˊʽˁʱ ˍˇˎ ˔˗ˊˇˎ 

ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ˁʰʽ ˄ʰ ˉʺˊʰ˄ ˒˖ˍʽʱ ˁʰˍʱ ˍʹ˄ ʷˁˊʹ˅ʹΦ  

 

  
ɳʽˁˈ˄ʰ 2Υ ʆˇ ˒ʽ˄ʽˋˍˊʾ˄ʽ ʱ˄˖ʻʶ˄ ˍʹˌ ˉˈˊˍʰˌ ʶʽˋˈʵˇˎ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ό˃ʶ ˍˇ ˊʰʴʽˋ˃ʷ˄ˇ ˋʹ˃ʶʾˇ ˍˇˎύ 

 

3.4 ɳ˄ʷˊʴʶʽʶˌ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˍʹˌ ʷˁˍʰˁˍʹˌ ʰ˄ʱʴˁʹˌ 

ʁ ʺ˔ˇˌ ˍʹˌ ʷˁˊʹ˅ʹˌ ʷʴʽ˄ʶ ʱ˃ʶˋʰ ʰ˄ˍʽ˂ʹˉˍˈˌ ʰˉˈ ˍʰ ˃ʷ˂ʹ ˍˇˎ ˉ˂ʹˊ˗˃ʰˍˇˌ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰ˄ 

ˉ˂ʹˋʾˇ˄ ˍˇˎ ˉ˂ˇʾˇˎ όɿʰˏˍʹˌ-ɮΩ ɾʹ˔ʰ˄ʽˁˈˌύΣ ˇʽ ˇˉˇʾˇʽ ʷˋˉʶˎˋʰ˄ ˄ʰ ˁʰˍʰˋʲʺˋˇˎ˄ ˍʹ˄ 

ˉˎ ˊˁʰʿʱ ˁʰʽ ˄ʰ ˉʰˊʱˋ˔ˇˎ˄ ˍʽˌ ˉˊ˗ˍʶˌ ʲˇʺʻʶʽʶˌ ˋˍˇ˄ ˍˊʰˎ˃ʰˍʾʰΦ ɮˊ˔ʽˁʱ ˇ ˄ʰˏˍʹˌ ʷˋˉʶˎˋʶ 

ˉˊ̩̌  ˍˇ ˉ˂ˇʾˇ,ʰ˄ˍʽˁˊʾʸˇ˄ˍʰˌ ˍˇ˄ ʷˍʶˊˇ ˄ʰˏˍʹ  ˉˇˎ ʲˊʽˋˁˈˍʰ˄ ʶ˄ˍˈˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ 

ˈˊʻʽˇ ˋˍˇ ˁʰˍʱˋˍˊ˖˃ʰ ˁʰʽ ʷ˃˒˂ˇʴˇ. ʁ ̄ʰʻ˗˄ ʵʶ˄ ʶʵˏ˄ʰˍˇ ˄ʰ ˋʲʺˋʶʽ ˍʹ˄ ˒˖ˍʽʱ ˁʰʽ ˇ 

˄ʰˏˍʹˌ ˍˇ˄ ˉˊˇʷˍˊʶ˕ʶ ˄ʰ ˉʷˋʶʽ ˋˍʹ ʻʱ˂ʰˋˋʰΦ ɮˁˇ˂ˇˏʻ˖ˌΣ ˋˍʹ ʻʱ˂ʰˋˋʰ ʲˇˏˍʹ˅ʶ ˁʰʽ ˇ 

ʾʵʽˇˌ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ̀ˎ ˄ʵˊʱ˃ʶʽ ˍˇ˄ ˋˎ˄ʱɻ ʶ˂˒ˈ ˍˇˎ. ʁ ɮΩ ɾʹ˔ʰ˄ʽˁˈˌ ʰ˄ˍʽ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ˇˌ 

                                                           
3
ʆʰ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˉʰˊˇˏˋʹˌ ˉʰˊʰʴˊʱ˒ˇˎ ʷ˔ˇˎ˄ ʰ˄ˍ˂ʹʻʶʾ ʰˉˈ ˍʹ˄ 17/06/2014 ʷˁʻʶˋʹ ˉˊʰʴ˃ʰˍˇʴ˄˖˃ˇˋˏ˄ʹˌ ˉˇˎ 

ˋ˔ʹ˃ʰˍʾˋˍʹˁʶ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˉˊˇʰ˄ʱˁˊʽˋʹˌΣ ˃ʶˍʱ ʰˉˈ ʱʵʶʽʰ ˍʹˌ ʶˁˉˇ˄ˇˏ˄ˍˇˌ ˉˊʰʴ˃ʰˍˇʴ˄˗˃ˇ˄ʰ ˁʰʽ ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ 
ʴʽʰ ˍˇˎˌ ˋˁˇˉˇˏˌ ˍˇˎ ˉʰˊˈ˄ˍˇˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ɯˊʻˊˇ млΦ ʃʰˊΦʴ ˍˇˎ ɿΦплооκнлммΦ   
 

ʊɹɿɹʅʆʄɹɿɹ 

ʊʍʆɹʅɾʁʇ 

ʄɮɱɹʅɾɮ ʅʆʁ ɳʅʍʆɳʄɹɼʁ ʆʁʇ 

ʊɹɿɹʅʆʄɹɿɹʁʇόʅɳ ɾɳɱɳɿɸʇʅɶύ 
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ˁʰʽ ʰˎˍˈˌ ˍˇ˄ ʺ˔ˇ ˍʹˌ ʷˁˊʹ˅ʹˌΣ ʰ˄ˍʽ˂ʺ˒ʻʹˁʶ ˍʹ˄ ˉˎˊˁʰʿʱ ˋˍʹ ʵʶ˅ʽʱ ˉ˂ʶˎˊʱ ˍˇˎ ˉ˂ˇʾˇˎ, 

ˋˍˇ˄ ˔˗ˊˇ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎΦ ɯ˃ʶˋʰ ˁʰˍʶˎʻˏ˄ʻʹˁʶ ˃ʰʸʾ ˃ʶ ʱ˂˂ʰ ʱˍˇ˃ʰ ˉˇˎ ʶˎˊʾˋˁˇ˄ˍʰ˄ 

ˉ˂ʹˋʾˇ˄ ˍˇˎ ˉ˂ˇʾˇˎΣ ˉˊˇˌ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˔˗ˊˇ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˁʰˍʱˋʲʶˋʹ ˍʹˌ ˉˎˊˁʰʿʱˌΣ ˃ʶ 

ˍʹ ˔ˊʺˋʹ ˒ˇˊʹˍˇˏ ˉˎˊˇˋʲʶˋˍʺˊʰ ˉˇˎ ˉʺˊʶ ʰˉˈ ˍˇ ˃ʹ˔ʰ˄ˇˋˍʱˋʽˇ. ɶ ̄ˎˊˁʰʿʱ ʷˋʲʹˋʶ ʰ˂˂ʱ 

˂ˈʴ˖ ˁʰˉ˄ˇˏ ˁʰʽ ˋˁˈˍˇˎˌ ʶ˄ˍˈˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ʵʶ˄ ˃ˉˈˊʶˋʶ ˄ʰ ʵʽʰˁˊʾ˄ʶʽ  ʶʱ˄ ˁʱˉˇʽˇˌ 

ʲˊʽˋˁˈˍʰ˄ ʶ˄ˍˈˌ  ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ˔˗ˊˇˎΦ ɳˁʶʾ˄ʹ ˍʹ˄ ˋˍʽʴ˃ʺ ˁʰʽ ˋʶ ˁʰˍʱˋˍʰˋʹ ˉʰ˄ʽˁˇˏ 

ʱˁˇˎˋʶ ˒˖˄ʷˌ ʰˉˈ ˍʹ˄ ʻʱ˂ʰˋˋʰΣ ˇʽ ˇˉˇʾʶˌ ˉˊˇʷˊ˔ˇ˄ˍʰ˄ ʰˉˈ ˍˇˎˌ ʵˏˇ ˄ʰˎˍʽˁˇˏˌΦ ʁ ʷ˄ʰˌ 

ˁˇ˂ˎ˃ˉˇˏˋʶΣ ˃ʶ ˍʰ ˊˇˏ˔ʰ ˍˇˎ ˋˁʽˋ˃ʷ˄ʰ ˁʰʽ ˃ʶ ʶ˃˒ʰ˄ʺ ʶʴˁʰˏ˃ʰˍʰ ˉʱ˄˖ ˍˇˎ ˁʰʽ ˇ ʷˍʶˊˇˌ 

ˉˊˇˋˉʰʻˇˏˋʶ ˄ʰ ˍˇ˄ ʲˇʹʻʺˋʶʽΦ ʁ ˍˊʰˎ˃ʰˍʾʰˌ  ʰ˄ʰˋˏˊʻʹˁʶ ʰˉˈ ˍʹ˄ ʻʱ˂ʰˋˋʰ ˃ʶ ˍʹ 

ˋˎ˄ʵˊˇ˃ʺ ʰ˄˖ˍʷˊ˖ ˃ʶ˂˗˄ ˉ˂ʹˊ˗˃ʰˍˇˌ ˃ʷˋ˖ ˍʹˌ ˃ˈ˄ʽ˃ʹˌ ˋˁʱ˂ʰˌ ˍˇˎ ˉˊˇʲ˂ʺˍʰ. ʅˍˇ 

ˋʹ˃ʶʾˇ ˉˊˇˋʺ˂ʻʰ˄ ʰˋʻʶ˄ˇ˒ˈˊˇ ˍˇˎ ɳɼɮɰ ˁʰˍˈˉʽ˄ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ʰˉˈ ˍˇ ˉ˂ʺˊ˖˃ʰΣ ˁ˂ʽ˃ʱˁʽˇ 

ˍʹˌ ʃˎˊˇˋʲʶˋˍʽˁʺˌ ʇˉʹˊʶˋʾʰˌ ˍˇ ˇˉˇʾˇ ʶ˄ʹ˃ʶˊ˗ʻʹˁʶ ʰˉˈ ̱́ ˄ ɽʽ˃ʶ˄ʽˁʺ ɮˊ˔ʺ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ˋˍʶ˂ʷ˔ʹ ˍʹˌ ɽʽ˃ʶ˄ʽˁʺˌ ɮˊ˔ʺˌ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ˁʰʽ ˇ ʃ˂ˇʾʰˊ˔ˇˌΣ ˇ ˇˉˇʾˇˌ 

ʶ˄ʹ˃ʶˊ˗ʻʹˁʶ h ˉˈ ˍʹ ɽʽ˃ʶ˄ʽˁʺ ɮˊ˔ʺΦ  

 

пΦ ɮɿɮɽʇʅɶ 

ɶ ʰ˄ʱ˂ˎˋʹ ˍˇˎ ʶ˅ʶˍʰʸˈ˃ʶ˄ˇˎ ˄ʰˎˍʽˁˇˏ ʰˍˎ˔ʺ˃ʰˍˇˌ ˋˍˇ˔ʶˏʶʽ ˋˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˁʰʽ 

ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍ˖˄ ˉʰˊʰʴˈ˄ˍ˖˄ ˁʰʽ ʰʽˍʽ˗˄ ˉˇˎ ˋˎ˄ʶˍʷ˂ʶˋʰ˄ ˋˍʹ˄ ʶˉʷ˂ʶˎˋʹ ˍˇˎ ˋˎ˃ʲʱ˄ˍˇˌΣ 

˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʹ ˔ˊˇ˄ʽˁʺ ʰ˂˂ʹ˂ˇˎ˔ʾʰ ˍ˖˄ ʴʶʴˇ˄ˈˍ˖˄ ˁʰʽ ˍʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍ˖˄ 

ˋˍˇʽ˔ʶʾ˖˄ ˍʹˌ ʵʽʶˊʶˏ˄ʹˋʹˌΣ ʶˋˍʽʱʸˇ˄ˍʰˌ ˍˈˋˇ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋʹ˃ʶʾʰ ˍʹˌ ˔ˊˇ˄ʽˁʺˌ 

ʶ˅ʷ˂ʽ˅ʹˌ ˍ˖˄ ʴʶʴˇ˄ˈˍ˖˄Σ ˈˋˇ ˁʰʽ ˋˍʽˌ ʴʶ˄ʶˋʽˇˎˊʴʷˌ ʰʽˍʾʶˌ ʰˎˍ˗˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ 

˔ˊʺˋʽ˃˖˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ˁʰʽ ʵʽʵʰʴ˃ʱˍ˖˄ ˁʰʽ ˍʹ ʵʽʰˍˏˉ˖ˋʹ ˋˎˋˍʱˋʶ˖˄ ʰˋ˒ʰ˂ʶʾʰˌΦ 

 

4.1 ɲʽʱˍʰ˅ʹ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ 

ʁ ˔˗ˊˇˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ʲˊʾˋˁʶˍʰʽ ˋˍˇ ˉˊˎ˃˄ʰʾˇ ˍ˃ʺ˃ʰ ˍˇˎ ˉ˂ˇʾˇˎ ˁʰʽ ʵʽʰ˔˖ˊʾʸʶˍʰʽ 

ʰˉˈ ̱̌ ˄ ˔˗ˊˇ ˍˇˎ ˃ʹ˔ʰ˄ˇˋˍʰˋʾˇˎ ˃ʶ ˃ʽʰ ˋˍʶʴʰ˄ʺ ˒ˊʰˁˍʺΣ ˈˉ˖ˌ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ 

ʵʽʰʴˊʰ˃˃ʰˍʽˁʱ ˋˍʹ˄ ʶʽˁˈ˄ʰ о.  
 

 
 

ɳʽˁˈ˄ʰ 3:ɳ˄ʵʶʽˁˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ˍʹˌ ˋˍʶʴʰ˄ʺˌ ˒ˊʰˁˍʺˌˉˇˎ ʵʽʰ˔˖ˊʾʸʶʽ ˍˇ ˃ʹ˔ʰ˄ˇˋˍʱˋʽˇ ʰˉˈ ˍˇ 
ʰ˄ˍ˂ʽˇˋˍʱˋʽˇ ˋʶ ˃ʶʴʷʻˎ˄ˋʹ όˉʹʴʺΥ ˋ˔ʷʵʽˇ ʴʶ˄ʽˁʺˌ ʵʽʱˍʰ˅ʹˌ ˉ˂ˇʾˇˎύ 

 

ʅˍˇ ˔˗ˊˇ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˇʽ ʰ˄ˍ˂ʾʶˌ ˍˇˎ ˒ˇˊˍʾˇˎ (ɳʽˁˈ˄ʶˌ п ˁʰʽ 5)Σ ˇʽ ˇˉˇʾʶˌ 

ˁʽ˄ˇˏ˄ˍʰʽ ʶʾˍʶ ʰˉˈ ˁʽ˄ʹˍʺˊʶˌ ʶˋ˖ˍʶˊʽˁʺˌ ˁʰˏˋʹˌ (diesel), ʶʾˍʶ ʰˉˈ ʹ˂ʶˁˍˊˇˁʽ˄ʹˍʺˊʶˌΣ 
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ʲˊʽˋˁˈ˃ʶ˄ˇʽ ʶ˄ˍˈˌ ˍˇˎ ˃ʹ˔ʰ˄ˇˋˍʰˋʾˇˎΦ ɶ ˃ʶˍʱʵˇˋʹ ˍʹˌ ˁʾ˄ʹˋʹˌ ʴʾ˄ʶˍʰʽ ˃ʷˋ˖ ʰ˅ˈ˄˖˄Σ ˇʽ 

ˇˉˇʾˇʽ ʵʽʰˉʶˊ˄ˇˏ˄ ˍʹ˄ ˒ˊʰˁˍʺ ˃ʹ˔ʰ˄ˇˋˍʰˋʾˇˎ-ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎΣ ˋˍʽˌ ˇˉʷˌ ˍʹˌ ˇˉˇʾʰˌ 

ʲˊʾˋˁˇ˄ˍʰʽ ʶʴˁʰˍʶˋˍʹ˃ʷ˄ˇʽ ʶʽʵʽˁˇʾ ʰʶˊˇˋˍʶʴʶʾˌˋˍˎˉʽˇʻ˂ʾˉˍʶˌ ʴʽʰ ˍʹ˄ ʰˉˇ˒ˎʴʺ ʵʽʰˊˊˇʺˌ 

ʰˍ˃˗˄ ˍˇˎ ˒ˇˊˍʾˇˎ ʰˉˈ ̱ ˇ ʰ˄ˍ˂ʽˇˋˍʱˋʽˇ ˉˊˇˌ ˍˇ ˃ʹ˔ʰ˄ˇˋˍʱˋʽˇΦ  

 

 
ɳʽˁˈ˄ʰ 5Υ ɮ˄ˍ˂ʾʰ ˒ˇˊˍʾˇˎ ʶ˄ˍˈˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ˍˇˎ ˉ˂ˇʾˇˎ 

 

 

 

 

 
ɳʽˁˈ˄ʰ 4Υ ʰ˄ˍ˂ʾʰ ˒ˇˊˍʾˇˎ ʶ˄ˍˈˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ˍˇˎ ˉ˂ˇʾˇˎ 

 

ɱʄɮɿɮɵʍʆɶ ɮɿʆɽɹɮ ʊʁʄʆɹʁʇ 

ɿˇ м 

ɱʄɮɿɮɵʍʆɶ ɮɿʆɽɹɮ 

ʊʁʄʆɹʁʇ ɿˇ н 
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4.2 ɮʶˊ̔̀ ˃ˈˌ κ ʶ˅ʰʶˊʽˋ˃ˈˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ 

ʅˍˇ ˔˗ˊˇ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ˎˉʱˊ˔ʶʽ ό˃ʹ˔ʰ˄ʽˁˈύ ˋˏˋˍʹ˃ʰ ʶ˅ʰʶˊʽˋ˃ˇˏ ʰ˄ˍʽʶˁˊʹˁˍʽˁˇˏ 

ˍˏˉˇˎΣ ˍˇ ˇˉˇʾˇ ˁʰˍʶʲʰʾ˄ʶʽ ˃ʷ˔ˊʽ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍ˖˄ ˋʶ˄ˍʽ˄˗˄ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ʰ˂˂ʱ ˍʹ˄ 

ʹ˃ʷˊʰ ˍˇˎ ʰˍˎ˔ʺ˃ʰˍˇˌ ʵʶ˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ (ɳʽˁˈ˄ʰ с)Φʆh ˒ʽ˄ʽˋˍˊʾ˄ʽʰ ˒˖ˍʽˋ˃ˇˏ ˍˇˎ 

ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ όɳʽˁˈ˄ʶˌ сΣтύ ʺˍʰ˄ ˉʰˁˍ˖˃ʷ˄ʰ ˁʰʽ ʵʶ˄ ˎˉʺˊ˔ʶ ʵˎ˄ʰˍˈˍʹˍʰ ˒ˎˋʽˁˇˏ 

ʰʶˊʽˋ˃ˇˏ ˍˇˎ ˔˗ˊˇˎ ˃ʷˋ˖ ʰˎˍ˗˄Φ 

ʅˏ ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˉʰˊʱʴˊʰ˒ˇÄ пΦс ˍˇˎ ʶʴ˔ʶʽˊʽɻʾˇˎ ˂ʶʽˍˇˎˊʴʾʰˌ ˍʹˌ ʃκɲ ʆɮʅʁʅ ɹɹΣ ˍˇ 

ˋˏˋˍʹ˃ʰ ʶ˅ʰʶˊʽˋ˃ˇˏ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˋʶ ˂ʶʽˍˇˎˊʴʾʰ ʴʽʰ ˍʹ˄ ʰˋ˒ʰ˂ʺ 

ʶʾˋˇʵˇ ˋʶ ʰˎˍˈ. ɶ ˉˊˈʲ˂ʶ˕ʹ ʰˎˍʺ ˉʶˊʽˇˊʾʸʶˍʰʽ ʲʷʲʰʽʰ ˃ˈ˄ˇ ʴʽʰ ʶˊʴʰˋʾʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ 

˃ʶ ˍʹ˄ ˉʰˊʰ˂ʰʲʺ ˉʶˍˊʶ˂ʰʽˇʶʽʵ˗˄ ˁʰˍʰ˂ˇʾˉ˖˄ ˁʰʽ ˍˇ ʵʽʱˋˍʹ˃ʰ ˉˊˇ ˍʹˌ ʶ˄ ˂ˈʴ˖ ʶˊʴʰˋʾʰˌ, 

ʰ˂˂ʱ ʶʾ˄ʰʽ ʶ˄ʵʶʽˁˍʽˁʺ ˍˇˎ ˁʽ˄ʵˏ˄ˇˎ ˉˇˎ ˎˉʱˊ˔ʶʽ ˈˍʰ˄ ʶˁˍʶ˂ˇˏ˄ˍʰʽ ʶˊʴʰˋʾʶˌ ˋˍˇ 

ʰ˄ˍ˂ʽˇˋˍʱˋʽˇΦ ɲʶ˄ ˎˉʺˊ˔ʶ ˋˍˇ ʶʴ˔ʶʽˊʾʵʽˇ ʶ˄ˍˇˏˍˇʽˌΣ ˉˊˈʲ˂ʶ˕ʹ ʴʽʰ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ʰʶˊʽˋ˃ˇˏ 

ʴʽʰ ʶʾˋˇʵˇ ʺ ʶˁˍʷ˂ʶˋʹ ʱ˂˂˖˄ ʶˊʴʰˋʽ˗˄ ˋˍˇ ʰ˄ˍ˂ʽˇˋˍʱˋʽˇΣ ˈˉ˖ˌ ʶˉʾ ˉʰˊʰʵʶʾʴ˃ʰˍʽ ˍˇˎ 

ˁʰʻʰˊʽˋ˃ˇˏ. ʂ˃˖ˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ʷˁʵˇˋʹ4 ̱ ˇˎ I.L.O ˁʰˍʱ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ʶˊʴʰˋʽ˗˄ ˋʶ 

ʰ˄ˍ˂ʽˇˋˍʱˋʽʰ ʻʰ ˉˊʷˉʶʽΥ ζʅʶ ˁʱʻʶ ʰ˄ˍ˂ʽˇˋˍʱˋʽˇ ˉˊʷˉʶʽ ˄ʰ ˉˊˇʲ˂ʷˉʶˍʰʽ ˁʰʽ ˄ʰ ʵʽʰˍʹˊʶʾˍʰʽ 

ˋʶ ˁʰ˂ʺ ˁʰˍʱˋˍʰˋʹ ʶˉʰˊˁʷˌ ˋˏˋˍʹ˃ʰ ʰʶˊʽˋ˃ˇˏ ˁʰʽ ˒˖ˍʽˋ˃ˇˏ ʶʴˁʶˁˊʽ˃ʷ˄ˇ ʴʽʰ ˔ˊʺˋʹ ˋʶ 

ʶˏ˒˂ʶˁˍʶˌ ˋˎ˄ʻʺˁʶˌη ώΧϐ ζʃˊʽ˄ ʶˉʽˍˊʰˉʶʾ ˋʶ ̌ˉˇʽˇ˄ɻ ʺˉˇˍʶ ˄ʰˎˍʽˁˈ ʹ ʶʾˋˇʵˇˌ ˋʶ 

ʰ˄ˍ˂ʽˇˋˍʱˋʽˇΣΣ ˉˊʷˉʶʽ ˄ʰ ˍʶʻʶʾ ˋʶ ˂ʶʽˍˇˎˊʴʾʰ ˍˇ ˋˏˋˍʹ˃ʰ ʰʶˊʽˋ˃ˇˏ ʴʽʰ ʰˊˁʶˍʺ ˗ˊʰΣ ˗ˋˍʶ 

˄ʰ ʰˉˇ˃ʰˁˊˎ˄ʻʶʾ ˁʱʻʶ ʶˏ˒˂ʶˁˍˇ ʰʷˊʽˇ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˎˉʺˊ˔ʶ ˃ʷˋʰ ˁʰʽ ˉˊʷˉʶʽ ˄ʰ 

ˋˎ˄ʶ˔ʾˋʶʽ ˄ʰ ˂ʶʽˍˇˎˊʴʶʾ ˈˋʹ ˗ˊʰ ʴʾ˄ˇ˄ˍʰʽ ˔ʶʽˊʽˋ˃ˇʾ ˒ˇˊˍʾˇˎ ʺ ʷˊ˃ʰˍˇˌ ʺ ˉʰˊʰ˃ʷ˄ˇˎ˄ 

ʱˍˇ˃ʰ ˋʶ ʰˎˍˈηΦ  

                                                           
4
ʃʰˊΦммΦмΦмпΣ ˋʶ˂Φ момΣ ɰɹɰɽɹʁɸɶɼɶ ʆʁʇ ɿɮʇʆɹɼʁʇ-ʃʄʁɽɶʌɶ ɮʆʇʋɶɾɮʆʍɿ ɳʃɹ ʆʁʇ ʃɽʁɹʁʇ ζɳɿ ʃɽʍη ɼɮɹ ζɳɿ ʁʄɾʍηΣ 

ɹɲʄʇɾɮ ɳʇɱɳɿɹɲʁʇΣ ɮɸɶɿɮ мффтΦ   

 
 

 
ɳʽˁˈ˄ʰ 6Υ ʵʽʰˍʱ˅ʶʽˌ ʶ˅ʰʶˊʽˋ˃ˇˏ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ 

 
ɳʽˁˈ˄ʰ7Υʵʽʰˍʱ˅ʶʽˌ ʁ ˅ʰʶˊʽˋ˃ˇˏ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ 
 

ʆɳʋɿɶʆʁ ʅʇʅʆɶɾɮ 

ɳʀɮɳʄɹʅɾʁʇ 

ɸʇʄɹɲɮ 

ʊʍʆɹʅɾʁʇ-

ɲɳʀɹɮ ʃɽɳʇʄɮ 

ʆʁʇ ʃɽʁɹʁʇ 

ɸʇʄɹɲɮ ʊʍʆɹʅɾʁʇςɮʄɹʅʆɳʄɶ 

ʃɽɳʇʄɮ ʆʁʇ ʃɽʁɹʁʇ 



 ɳɽʇɲɿɮ ς ɴˁʻʶˋʹ ɲʽʶˊʶˏ˄ʹˋʹˌ ˄ʰˎˍʽˁˇˏ ʰˍˎ˔ʺ˃ʰˍˇˌ 09/2014 14 

ʆʰˎˍˈ˔ˊˇ˄ʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʱˊʻˊˇ с ˍˇˎ ʃΦɲΦмопфκмфум όʊɳɼ оос ɮύ ζɼʰ˄ˇ˄ʽˋ˃ˈˌ 

ˉˊˇ˂ʺ˕ʶ˖ˌ ʶˊʴʰˍʽˁ˗˄ ʰˍˎ˔ʹ˃ʱˍ˖˄ ˋˍʰ ˉ˂ˇʾʰηΣ ˇʽ ˔˗ˊˇʽ ˍˇˎ ˉ˂ˇʾˇˎ ˈˉˇˎ ʵˏ˄ʰ˄ˍʰʽ ˄ʰ 

ʵʽʷ˂ʻˇˎ˄ ʺ ˄ʰ ʶˊʴʰˋˍˇˏ˄ ʱ˄ʻˊ˖ˉˇʽΣ ˉˊʷˉʶʽ ˄ʰ ʰʶˊʾʸˇ˄ˍʰʽ ˁʰʽ ˄ʰ ˒˖ˍʾʸˇ˄ˍʰʽ ʵʽʰˊˁ˗ˌΦ 

ʅˏ˃˒˖˄ʰ ˉʱ˂ʽ ˃ʶ ˍˇ ʱˊʻˊˇ мо ˍˇˎ ʾʵʽˇˎ ʃΦɲΦΣ ˋˍˇˎˌ ˔˗ˊˇˎˌ ˈˉˇˎ ˎˉʱˊ˔ʶʽ ˁʾ˄ʵˎ˄ˇˌ 

ό˃ʶˍʰ˅ˏ ˍ˖˄ ˁʽ˄ʵˏ˄˖˄ ˂ˇʴʾʸʶˍʰʽ ˁʰʽ ˇ ˁʾ˄ʵˎ˄ˇˌ ʷˁˊʹ˅ʹˌ ʺ ʰ˄ʱ˒˂ʶ˅ʹˌύ ˉˊʷˉʶʽ ˄ʰ 

ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ʶ˄ʵʶʽˁˍʽˁʱ ˋʺ˃ʰˍʰΣ ˍʰ ˇˉˇʾʰ ʶ˒ʽˋˍˇˏ˄ ˍʹ˄ ˉˊˇˋˇ˔ʺ ˋˍˇˎˌ ʶˊʴʰʸˈ˃ʶ˄ˇˎˌ ʴʽʰ 

ˍʰ ˃ʷˍˊʰ ˉˊˇ˒ˏ˂ʰ˅ʹˌ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ˂ʱʲˇˎ˄Φ ʅˍʹ˄ ʶʾˋˇʵˇ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ʵʶ˄ ʶʾ˔ʶ 

ˍˇˉˇʻʶˍʹʻʶʾ ʶ˄ʵʶʽˁˍʽˁʺ ˋʺ˃ʰ˄ˋʹ ʹ ˇˉˇʾʰ ˄ʰ ʶˉʽˋʺ˃ʰ˄ʶ ˍʰ ˃ʷˍˊʰ ˉˊˇ˒ˏ˂ʰ˅ʹˌ ˉˇˎ ˉˊʷˉʶʽ 

˄ʰ ˍʹˊˇˏ˄ˍʰʽ ˉˊʽ˄ ˍʹ˄ ʶʾˋˇʵˇ ˋʶ ˁ˂ʶʽˋˍˇˏˌ ˔˗ˊˇˎˌΦ ɶ ˃ˈ˄ʹ ˋʺ˃ʰ˄ˋʹ ˉˇˎ ˎˉʺˊ˔ʶ 

ʲˊʽˋˁˈˍʰ˄ ʰˉˈ ˍʹ˄ ʰˊʽˋˍʶˊʺ ˉ˂ʶˎˊʱ ˍˇˎ ˉ˂ˇʾˇˎ ˉ˂ʹˋʾˇ˄ ˍʹˌ ˉˈˊˍʰˌ ˍˇˎ ˃ʹ˔ʰ˄ˇˋˍʰˋʾˇˎΦ   

ʁˉ˖ˌ ʺʵʹ ʷ˔ʶʽ ʰ˄ʰ˒ʶˊʻʶʾ ˍʰ ˃ʷˍˊʰ ʰˎˍʱ ʵʶ˄ ˍʹˊʺʻʹˁʰ˄ ʰˉˈ ˍˇ˄ ˄ʰˏˍʹ ˉˇˎ ʲˊʽˋˁˈˍʰ˄ ʶˉʾ 

ˍˇˎ ˉ˂ˇʾˇˎΦ 

 

ɳʽˁˈ˄ʰуΥ ɳ˄ʵʶʽˁˍʽˁʺ ˋʺ˃ʰ˄ˋʹ ʴʽʰ ˍʰ ˃ʷˍˊʰ ˉˊˇ˒ˏ˂ʰ˅ʹˌ ˉˊʽ˄ ˍʹ˄ ʶʾˋˇʵˇ ˋʶ ˁ˂ʶʽˋˍˇˏˌ ˔˗ˊˇˎˌΣ ʹ ˇˉˇʾʰ 
ʲˊʽˋˁˈˍʰ˄ ˋˍʹ ʰˊʽˋˍʶˊʺ ˉ˂ʶˎˊʱ ̱ ˇˎ ˉ˂ˇʾ̌ˎ  ̄˂ ʹˋʾˇ˄ˍʹˌ ˉˈˊˍʰˌ ˍˇˎ ˃ʹ˔ʰ˄ˇˋˍʰˋʾˇˎΦ   

 

ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ʴʽʰ ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʶʾ ʷ˄ʰˌ ˔˗ˊˇˌ ʶ˄ˍˈˌ ˍˇˎ ˉ˂ˇʾˇˎ ˖ˌ ˁ˂ʶʽˋˍˈˌ ʻʰ ˉˊʷˉʶʽ 

˄ʰ ˉ˂ʹˊˇˏ˄ˍʰʽ ˇʽ ʰˁˈ˂ˇˎʻʶˌ ˉˊˇːˉˇʻʷˋʶʽˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʰˉˈ˒ʰˋʹ IMO Res.A.1050(27) 

ˍʹˌ олʹ̩ ɿˇʶ˃ʲˊʾˇˎ нлммΦ 

¶ ʃʶˊʽˇˊʽˋ˃ʷ˄ʰ ʰ˄ˇʾʴ˃ʰˍʰ ʴʽʰ ʶʾˋˇʵˇ ˁʰʽ ʷ˅ˇʵˇ 

¶ ɮ˄ʶˉʰˊˁʺˌ ʰʶˊʽˋ˃ˈˌ  

¶ ʁ ˔˗ˊˇˌ ˄ʰ ˃ʹ˄ ʶʾ˄ʰʽ ˋ˔ʶʵʽʰˋ˃ʷ˄ˇˌ ʴʽʰ ˋˎ˄ʶ˔ʺ ʰˉʰˋ˔ˈ˂ʹˋʹ ˍ˖˄ ʶˊʴʰʸˇ˃ʷ˄˖˄Φ 

 

ʃʰˊʱ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˍˇ ʰ˄ˍ˂ʽˇˋˍʱˋʽˇ ʵʶ˄ ʻʶ˖ˊʶʾˍʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˖ˌ ʱ˄˖ ˉˊˇːˉˇʻʷˋʶʽˌ 

˖ˌ ˁ˂ʶʽˋˍˈˌ ˔˗ˊˇˌΣ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˎ˒ʾˋˍʰ˄ˍʰʽ ʶˉʰˊˁʺ ˃ʷˋʰ ˉˊˈˋʲʰˋʹˌΣ ˁʰʻ˗ˌ ˁʰʽ 

˃ʹ˔ʰ˄ʽˁˈˌ ʰʶˊʽˋ˃ˈˌ ˁʰʽ ˒˖ˍʽˋ˃ˈˌΣ ʹ ʵʽʶ˅ʰʴˈ˃ʶ˄ʹ ʵʽʶˊʶˏ˄ʹˋʹ ʰ˄ʷʵʶʽ˅ʶ ˈˍʽ ˍʹ˄ ˋˍʽʴ˃ʺ ˍˇˎ 

ʰˍˎ˔ʺ˃ʰˍˇˌ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ʶ˄ˍˈˌ ˍˇˎ ʰ˄ˍ˂ʽˇˋˍʰˋʾˇˎ ʶʾ˔ʶ ʰ˂˂ʱ˅ʶʽ ˋʶ ʶˉʽˁʾ˄ʵˎ˄ˇ ˂ˈʴ˖ ˍʹˌ 




























