
ʉɽʂʎʀʗ ʊɽʇʃʆɺʓɽ ʕʃɽʂʊʈʀʏɽʉʂʀɽ ʉʊɸʅʎʀʀ 

ʇɽʈɽʏɽʅʔ ɼʆʂʃɸɼʆɺ 
 

ʆɹ ʕʅɽʈɻɽʊʀʏɽʉʂʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ɼɽʊɸʅɼɽʈ-ɻɽʅɽʈɸʊʆʈʅʆʁ 

ʋʉʊɸʅʆɺʂʀ 

ɸʃɽʂʉɽɽʅʂʆ ɸ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʊɸʈɸʉɽɺʀʏ ʃ.ɸ. 

ʊɽʍʅʆʃʆɻʀʗ BENSONÈ ʇʈʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ʂʆʊʃʆɺ ʋʊʀʃʀɿɸʊʆʈʆɺ 

ɸʈʊʀʄɽʅʗ ɸ.ɸ 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʂɸʏɸʅ ʉ.ɸ. 

ʆʇʊʀʄʀɿɸʎʀʗ ʉɸʈ ʇʈʆʎɽʉʉɸ ɻʆʈɽʅʀʗ 

ɹɸʅʎɽɺʀʏ ɺ.ɻ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʕ.ʅ., ɼʆʎɽʅʊ ʂʈɸɺʏɽʅʂʆ ɺ.ɺ. 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʇʈʆʊʆʏʅʆʁ ʏɸʉʊʀ ʊʋʈɹʀʅʓ 

ɹɽʃʗɽɺ ɺ.ɻ., ʂʆʈʆʃʔ ʊ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊ. ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɸʅʊɽʃɽʁ ʅ.ɺ. 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʄɽʊʆɼʓ ʉʅʀɾɽʅʀʗ ɺʓɹʈʆʉʆɺ NOʍ 

ɹʆɻɼɸʅ ɽ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ʂɸʈʅʀʎʂʀʁ ʅ.ɹ. 

ʇɽʈʉʇɽʂʊʀɺʓ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ɻʀɼʈʆɸʂʂʋʄʋʃʀʈʋʖʑʀʍ ʕʃɽʂʊʈʀʏɽʉʂʀʍ 

ʉʊɸʅʎʀʁ ɺ ʈɽʉʇʋɹʃʀʂɽ ɹɽʃɸʈʋʉʔ 

ɻʀʃʔ ʇ.ɸ., ʂʆʃʆʉʆɺ ɸ.ʄ. 
ʅɸʋʏʅʓɽ ʈʋʂʆɺʆɼʀʊɽʃʀ ï ɸʉʉʀʉʊɽʅʊ ɼɽʅʀʉʆɺ ʉ.ʄ., ɸʉʉʀʉʊɽʅʊ ɿɽʃɽʅʀʅ ɼ.ʉ. 

ʇʆɺʓʐɽʅʀɽ ʅɸɼɽɾʅʆʉʊʀ ʀ ʀɿʅʆʉʆʉʊʆʁʂʆʉʊʀ ʈɸɹʆʏʀʍ ʃʆʇɸʊʆʂ ʇɸʈʆɺʓʍ 

ʊʋʈɹʀʅ 

ʂɸʈɸʅʂɽɺʀʏ ɺ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʂɸʏɸʅ ʉ.ɸ. 

ɺʆɿʄʆɾʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʄɸɻʅʀʊʅʓʍ ʇʆɼʐʀʇʅʀʂʆɺ ɺ ʊʋʈɹʆɼɽʊɸʅɼɽʈʅʓʍ 

ʋʉʊɸʅʆɺʂɸʍ 

ʂɸʃɸʏʀʂ ʀ.ɺ., ʂʆɺɸʃɽɺ ɺ.ʄ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɸʅʊɽʃɽʁ ʅ.ɺ. 

ʉʆɺʈɽʄɽʅʅʓɽ ʉʇʆʉʆɹʓ ʆʏʀʉʊʂʀ ʀ ʇɸʉʉʀɺɸʎʀʀ ʇʆɺɽʈʍʅʆʉʊɽʁ ʅɸɻʈɽɺɸ 

ʂʆʊʃʆɺ 

ʂʆɺɸʃɪɺ ʄ.ʉ.; ʂʆɺɸʃɪɺɸ ʊ.ʇ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʏʀɾ ɺ.ɸ. 

ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʊʕʉ ʇʋʊɽʄ ɺʓɹʆʈɸ ʆʇʊʀʄɸʃʔʅʆʁ ʉʀʉʊɽʄʓ 

ʆʊɺʆɼɸ ʊɽʇʃɸʂ ʂʆʅɽʏʅʆʄʋ ʇʆɻʃʆʊʀʊɽʃʖ 

ʂʆɾɸʅʆɺʉʂʀʁ ʂ.ɺ., ʐʀʈʆʂʆɺ ʉ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɸʉʉʀʉʊɽʅʊ ʇɸɺʃʆɺʉʂɸʗ ɸ.ɸ. 

ʉʇʆʉʆɹʓ ʇʆɺʓʐɽʅʀʗ ʊɽʇʃʆɺʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʊɽʇʃʆʌʀʂɸʎʀʆʅʅʓʍ 

ʊʋʈɹʀʅ 

ʂʆʂʆʊʆɺɸ ʄ. ɺ., ʉʊɸʅɽɺʀʏ ʉ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊ. ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɸʅʊɽʃɽʁ ʅ.ɺ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʇɸʈɸʄɽʊʈʆɺ ʈɸɹʆʊʓ ʉʀʉʊɽʄʓ ʂʆʄʇɽʅʉɸʎʀʀ ɼɸɺʃɽʅʀʗ ʇʈʀ 

ʇɽʈɽʍʆɼʅʓʍ ʈɽɾʀʄɸʍ ʕʂʉʇʃʋɸʊɸʎʀʀ ʈɽɸʂʊʆʈʅʆʁ ʋʉʊɸʅʆɺʂʀ ʊʀʇɸ ɺɺʕʈ-1000 

ʃɽʐʆʂ ɺ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʏʀɾ ɺ.ɸ. 
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ʆ ʈɽɾʀʄɸʍ ʈɸɹʆʊʓ ʄʆɿʓʈʉʂʆʁ ʊʕʎ ɺ ʕʅɽʈɻʆʉʀʉʊɽʄɽ ʇʆʉʃɽ ʇʋʉʂɸ 

ɹɽʃʆʈʋʉʉʂʆʁ ɸʕʉ 

ʃʀʍʋʊɸ ɸ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʊɸʈɸʉɽɺʀʏ ʃ.ɸ. 

ʄɽʊʆɼʓ ʆʏʀʉʊʂʀ ʂʆʅɼɽʅʉɸʊʆʈʆɺ 

ʆʃʀɿɸʈʆɺʀʏ ɽ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʏʀɾ ɺ.ɸ. 

ʋʄɽʅʔʐɽʅʀɽ ʇʆʊɽʈʔ ʂʆʊʃʆɸɻʈɽɻɸʊɸ ʉ ʋʍʆɼʗʑʀʄʀ ɻɸɿɸʄʀ ʇʈʀ ʇʈʀʄɽʅɽʅʀʀ 

ɼɺʀɻɸʊɽʃʗ ʉʊʀʈʃʀʅɻɸ 

ʇɸɺʃʆɺʉʂɸʗ ɸ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʈʆʄɸʅʂʆ ɺ.ɸ. 

ʇʈʀʄɽʅɽʅʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʍʀʄɺʆɼʆʇʆɼɻʆʊʆɺʂɽ 

ʇɽʊʈɸʏʂʆɺ ɸ.ʄ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʕ.ʅ., ɼʆʎɽʅʊ ʂʈɸɺʏɽʅʂʆ ɺ.ɺ. 

ʇʈʀʄɽʅɽʅʀɽ ɿɸʑʀʊʅʓʍ ʉʀʉʊɽʄ ʈɽɸʂʊʆʈɸ ɺɺʕʈ ʇʈʀ ʃʆʂɸʃʀɿɸʎʀʀ ɸɺɸʈʀʀ 

ʊʀʇɸ çʄɸʃɸʗ ʊɽʏʔ ʀɿ 1-ɻʆ ʂʆʅʊʋʈɸ ɺʆ 2-ʁ 

ʇʆʍʆʃʂʀʅ ɸ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʈʆʄɸʅʂʆ ɺ.ɸ. 

ɺʅɽʐʅʀɽ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ɸʕʉ 

ʇʊɸʐʀʎ ʂ.ʇ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ɹʋʈʆɺ ɸ.ʃ. 

ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɻɸɿʆʆɹʈɸɿʅʆɻʆ ʊʆʇʃʀɺɸ ɺ 

ʂʆʊʃɸʍ ɿɸ ʉʏɽʊ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʊɽʇʃʆʊʓ ʋʍʆɼʗʑʀʍ ɻɸɿʆɺ 

ʈɸɼʎɽɺʀʏ ɺ.ʌ., ʉɺʀʈʀʃʀʅ ʄ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ɾʀʍɸʈ ɻ.ʀ. 

ɸɺʊʆʄɸʊʀʏɽʉʂɸʗ ʉʀʉʊɽʄɸ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʆɹʑɽɻʆ ɺʆɿɼʋʍɸ 

ʉʃʋʎʂʀʁ ɸ.ʅ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʕ.ʅ., ɼʆʎɽʅʊ ʂʈɸɺʏɽʅʂʆ ɺ.ɺ. 

ɺʃʀʗʅʀɽ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ ʀ ʄɸʊɽʈʀɸʃʔʅʆɻʆ ʉʊʀʄʋʃʀʈʆɺɸʅʀʗʅɸ 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʅɸʋʏʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʉʊʈʀɾɪɺɸ ɽ.ʄ., ʉʊʈʋʁ ɽ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʕ.ʅ., ɼʆʎɽʅʊ ʂʈɸɺʏɽʅʂʆ ɺ.ɺ. 

ɺɽɼɽʅʀɽ ɺʆɼʅʆ-ʍʀʄʀʏɽʉʂʆɻʆ ʈɽɾʀʄɸ II  ʂʆʅʊʋʈɸ ʉ ɼʆɿʀʈʆɺɸʅʀɽʄ 

ʆʈɻɸʅʀʏɽʉʂʀʍ ɸʄʀʅʆɺ ʅɸ ɸʕʉ ʉ ɺɺʕʈ-1200 

ʉʊʈʋʁ ɽ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʏʀɾ ɺ.ɸ. 

ɺʆɿʄʆɾʅʓɽ ʇʋʊʀ ʈɽʐɽʅʀʗ ʇʈʆɹʃɽʄʓ ʅɸʂʆʇʃɽʅʀʗ ʆʈʋɾɽʁʅʓʍ ʅʋʂʃʀɼʆɺ ɺ 

ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʈɽɸʂʊʆʈɸʍ ʅɸ ʊɽʇʃʆɺʓʍ ʅɽʁʊʈʆʅɸʍ 

ʉʗʄɽʅʏʋʂ ɸ.ɸ., ʐɸʍ ɸ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɸʉʉʀʉʊɽʅʊ ɼɽʅʀʉʆɺ ʉ.ʄ. 

ʂʈʋʇʅʓɽ ɸɺɸʈʀʀ ʅɸ ʊʕʉ ɺ ʈɽɿʋʃʔʊɸʊɽ ʇʆɺʈɽɾɼɽʅʀʗ ʈʆʊʆʈʆɺ 

ʊʋʈɹʆɻɽʅɽʈɸʊʆʈʆɺ 

ʊɸʈɸʅʏʋʂ ɸ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ - ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʂɸʏɸʅ ʉ.ɸ. 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʉʀʉʊɽʄ ʇʈʆʄʓɺʂʀ ʇʈʆʊʆʏʅʆʁ ʏɸʉʊʀ ʂʆʄʇʈɽʉʉʆʈʆɺ 

ɻɸɿʆʊʋʈɹʀʅʅʓʍ ʋʉʊɸʅʆɺʆʂ 

ʍɸʈʏɽʅʂʆ ʂ.ɻ., ʏɽʈʅʓʐɽɺʀʏ ɸ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ - ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʂɸʏɸʅ ʉ.ɸ. 
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ʉʀʉʊɽʄɸ ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʊɽʄʇɽʈɸʊʋʈʓ ʇɽʈɽɻʈɽʊʆɻʆʇɸʈɸ 

ɹɸʈɸɹɸʅʅʆɻʆ ʂʆʊʃɸ 

ʎɺɽʊʂʆɺ ɸ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ - ʂ.ʕ.ʅ., ɼʆʎɽʅʊ ʂʈɸɺʏɽʅʂʆ ɺ.ɺ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆʉʊʆʗʅʀʗ ʄɽʊɸʃʃɸ ʂʆʈʇʋʉɸ ɺʆɼʆ-ɺʆɼʗʅʓʍ ʈɽɸʂʊʆʈʆɺʅɸ 

ʆɹʈɸɿʎɸʍ ʉɺʀɼɽʊɽʃʗʍ 

ʏɽʈʅʆɺ ɸ. ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ, ɻɽʈɸʉʀʄʆɺɸ ɸ.ɻ. 
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ʋɼʂ 621.311.22 

ʆɹ ʕʅɽʈɻɽʊʀʏɽʉʂʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ 

ɼɽʊɸʅɼɽʈ-ɻɽʅɽʈɸʊʆʈʅʆʁ ʋʉʊɸʅʆɺʂʀ 

ɸʣʝʢʩʝʝʥʢʦ ɸ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʊʘʨʘʩʝʚʠʯ ʃ.ɸ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ. ʆʜʥʦ 

ʠʟ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʝʪʘʥʜʝʨ-ʛʝʥʝʨʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ 

(ɼɻʋ). 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʢʫʧʝʨʘʮʠʠ ʵʥʝʨʛʠʠ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʥʘ ʫʟʣʘʭ ʝʛʦ 

ʨʝʜʫʮʠʨʦʚʘʥʠʷ. ʀʟ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʜʘʚʣʝʥʠʝ ʚ ʢʦʪʦʨʳʭ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʢʦʤʧʨʝʩʩʦʨʥʳʤʠ ʛʘʟʦʧʝʨʝʢʘʯʠʚʘʶʱʠʤʠ ʩʪʘʥʮʠʷʤʠ ʥʘ ʫʨʦʚʥʝ 5,5ï7,5 ʄʇʘ, ʛʘʟ ʧʦʩʪʫʧʘʝʪ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʛʦʨʦʜʩʢʠʝ ʩʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʯʝʨʝʟ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʪʘʥʮʠʠ 

(ɻʈʉ), ʥʘ ʢʦʪʦʨʳʭ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʩʥʠʞʘʶʪ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʚʝʣʠʯʠʥʳ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʥʘ 

ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ. ɼʘʣʴʥʝʡʰʝʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʛʘʟʦʤ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʛʘʟʦʨʝʛʫʣʷʪʦʨʥʳʝ ʧʫʥʢʪʳ (ɻʈʇ), ʛʜʝ ʜʘʚʣʝʥʠʝ ʩʥʠʞʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʝʜʝʣʘʭ: ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ I ʢʘʪʝʛʦʨʠʠ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 1,2 ʄʇʘ, II ï 0,6 ʄʇʘ, 

ʧʝʨʝʜ ɻʈʇ ʊʕʎ ï 1,2ï2,6 ʄʇʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ɻʈʉ ʠ ɻʈʇ ʩ ʯʘʩʪʠʯʥʳʤ 

ʚʦʟʚʨʘʪʦʤ ʵʥʝʨʛʠʠ, ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ ʩʞʘʪʠʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʜʣʷ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ʆʩʥʦʚʥʳʤ ʧʫʪʝʤ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ ʜʨʦʩʩʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ɻʈʉ ʠ ɻʈʇ 

ʜʝʪʘʥʜʝʨ-ʛʝʥʝʨʘʪʦʨʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɺ ɹʝʣʘʨʫʩʠ ʪʫʨʙʦʜʝʪʘʥʜʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʚʝʩʪʥʳ ʩ 2000 ʛʦʜʘ. ʅʘ ʃʫʢʦʤʣʴʩʢʦʡ ɻʈʕʉ 

ʙʳʣʠ ʚʥʝʜʨʝʥʳ ʜʚʘ ʜʝʪʘʥʜʝʨ-ʛʝʥʝʨʘʪʦʨʥʳʭ ʘʛʨʝʛʘʪʘ ʤʦʱʥʦʩʪʴʶ 5 ʠ 2,5 ʄɺʪ, ʥʘ ʄʠʥʩʢʦʡ 

ʊʕʎ-4 ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʝ ʫʪʠʣʠʟʘʮʠʦʥʥʳʝ ʜʝʪʘʥʜʝʨ-ʛʝʥʝʨʘʪʦʨʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ 

ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ 5 ʄɺʪ, ʘ ʪʘʢʞʝ ʥʘ ɻʦʤʝʣʴʩʢʦʡ ʊʕʎ-2 ʠʤʝʝʪʩʷ ʫʩʪʘʥʦʚʢʘ, ʤʦʱʥʦʩʪʴʶ 

4 ʄɺʪ. 

ʆʩʥʦʚʥʳʤʠ ʯʘʩʪʷʤʠ ʜʝʪʘʥʜʝʨ-ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ ʷʚʣʷʶʪʩʷ ʜʝʪʘʥʜʝʨ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʛʝʥʝʨʘʪʦʨ. ɼʝʪʘʥʜʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʧʣʦʚʫʶ ʤʘʰʠʥʫ, ʨʘʙʦʯʠʤ ʪʝʣʦʤ ʚ 

ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʡ ʧʨʠʨʦʜʥʳʡ ʛʘʟ. ʕʥʝʨʛʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʧʨʠ ʝʛʦ 

ʨʘʩʰʠʨʝʥʠʠ ʚ ʜʝʪʘʥʜʝʨʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʚ 

ʩʦʝʜʠʥʝʥʥʦʤ ʩ ʜʝʪʘʥʜʝʨʦʤ ʛʝʥʝʨʘʪʦʨʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. ʆʪʩʫʪʩʪʚʠʝ 

ʧʨʦʮʝʩʩʘ ʩʞʠʛʘʥʠʷ ʛʘʟʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʯʠʩʪʦʪʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʫʨʙʦʜʝʪʘʥʜʝʨʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʤʘʩʰʪʘʙʥʦʩʪʴ ʠʭ 

ʚʥʝʜʨʝʥʠʷ, ʩʣʫʞʘʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ, ʢʦʥʩʪʨʫʢʮʠʠ ʫʟʣʦʚ ʠ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ï ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʭ ʥʦʚʳʭ 

ʤʦʜʠʬʠʢʘʮʠʡ ʠ ʨʘʟʤʝʨʦʚ. 

ʀʩʧʦʣʥʝʥʠʝ ʜʝʪʘʥʜʝʨ-ʛʝʥʝʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ï ʙʣʦʯʥʦ-ʢʦʤʧʣʝʢʪʥʦʝ, ʧʦʣʥʦʡ 

ʟʘʚʦʜʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ. ɺʩʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ɼɻɸ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʙʣʦʯʥʦ ʚ ʧʦʤʝʱʝʥʠʠ (ʟʜʘʥʠʠ), ʨʘʟʜʝʣʝʥʥʦʤ ʥʘ ʦʪʩʝʢʠ 

ʜʣʷ ʪʫʨʙʦʜʝʪʘʥʜʝʨʘ, ʛʝʥʝʨʘʪʦʨʘ, ʘʧʧʘʨʘʪʦʚ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʯʘʩʪʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʂʀʇ ʠ ɸ ʠ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ. ɼɻɸ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʯʘʩʪʠ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʤʘʩʣʦʩʥʘʙʞʝʥʠʷ, ʩʠʩʪʝʤʫ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  

ɼɻɸ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʙʣʦʢʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ:  

¶ ʙʣʦʢ ʜʝʪʘʥʜʝʨ-ʛʝʥʝʨʘʪʦʨʥʳʡ.  

¶ ʙʣʦʢ ʩʠʩʪʝʤʳ ʤʘʩʣʦʩʥʘʙʞʝʥʠʷ.  
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¶ ʙʣʦʢ ʤʘʩʣʦʦʭʣʘʞʜʝʥʠʷ.  

¶ ʙʣʦʢ ʩʪʦʧʦʨʥʦ-ʜʦʟʠʨʫʶʱʠʡ.  

¶ ʙʣʦʢ ʙʘʡʧʘʩʥʳʡ.  

¶ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ (ʇʊʂ ʉɸʋ).  

¶ ʢʦʤʧʣʝʢʪʥʦʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʂʈʋ).  

¶ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ ɼɻɸ (ʈʋʉʅ). 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ 

1 ï ʧʦʜʚʦʜ ʛʘʟʘ ʢ ɻʈʇ; 2 ï ʫʟʝʣ ʦʯʠʩʪʢʠ ʛʘʟʘ; 3 ï ɻʈʇ; 4 ï ʵʣʝʢʪʨʦʟʘʜʚʠʞʢʘ; 5 ï 

ʛʘʟʦʧʦʜʦʛʨʝʚʘʪʝʣʴ (ʪʝʧʣʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ); 6 ï ʪʫʨʙʦʜʝʪʘʥʜʝʨ; 7 ï ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ; 8 ï ʙʣʦʢ 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʢʣʘʧʘʥʘ, ʛʜʝ: 8ʘ ï ʩʪʦʧʦʨʥʳʡ ʢʣʘʧʘʥ (ʉʂ); 8ʙ ï ʜʦʟʠʨʫʶʱʠʡ ʢʣʘʧʘʥ (ɼʂ); 9 ï ʙʣʦʢ 

ʙʘʡʧʘʩʥʳʡ, ʛʜʝ: 9ʘ ï ʢʣʘʧʘʥ ʟʘʱʠʪʳ (ʂɿ); 9ʙ ï ʨʝʛʫʣʷʪʦʨ ʜʘʚʣʝʥʠʷ ʛʘʟʘ (ʈɼɻ) 

 

ʇʨʠʨʦʜʥʳʡ ʛʘʟ ʠʟ ʚʭʦʜʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʧʨʦʡʜʷ ʫʟʝʣ ʦʯʠʩʪʢʠ, ʧʦʩʪʫʧʘʝʪ ʚ 

ʧʦʜʦʛʨʝʚʘʪʝʣʴ ʛʘʟʘ, ʟʘʪʝʤ ʯʝʨʝʟ ʙʣʦʢ, ʩʪʦʧʦʨʥʦ-ʜʦʟʠʨʫʶʱʠʡ ï ʚ ʪʫʨʙʦʜʝʪʘʥʜʝʨ (ʨʠʩʫʥʦʢ 1). 

ʇʨʠ ʨʘʩʰʠʨʝʥʠʠ ʛʘʟʘ ʚ ʜʝʪʘʥʜʝʨʝ, ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʦʤ ʧʨʠ ʧʦʤʦʱʠ ʟʫʙʯʘʪʦʡ ʪʨʘʥʩʤʠʩʩʠʠ ʠ 

ʨʝʜʫʢʪʦʨʘ ʩ ʛʝʥʝʨʘʪʦʨʦʤ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʩʞʘʪʦʛʦ ʛʘʟʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʤʝʭʘʥʠʯʝʩʢʫʶ, ʧʨʠʚʦʜʷ ʚ ʜʝʡʩʪʚʠʝ ʛʝʥʝʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʧʨʦʠʟʚʦʜʠʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ 

(ʨʠʩʫʥʦʢ 2). ɼʘʣʝʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʯʝʨʝʟ ʧʦʚʳʰʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʝʪʴ 110 ʢɺ. 
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ʈʠʩʫʥʦʢ 2 ï ʇʦʤʝʱʝʥʠʝ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ɼɻʋ ʥʘ ɻʦʤʝʣʴʩʢʦʡ ʊʕʎ-2 

 

ʇʦʩʣʝ ʨʘʩʰʠʨʝʥʠʷ ʚ ʪʫʨʙʦʜʝʪʘʥʜʝʨʝ ʛʘʟ ʯʝʨʝʟ ʦʪʢʣʶʯʘʶʱʫʶ ʟʘʜʚʠʞʢʫ ʥʘʧʨʘʚʣʷʝʪʩʷ ʢ 

ʢʦʪʣʦʘʛʨʝʛʘʪʘʤ ʊʕʎ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʧʦʜʘʯʠ ʛʘʟʘ ʧʦʪʨʝʙʠʪʝʣʶ ɼɻɸ ʩʥʘʙʞʝʥʘ ʙʘʡʧʘʩʥʦʡ 

ʣʠʥʠʝʡ, ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ, ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʢʣʘʧʘʥ ʟʘʱʠʪʳ (ʂɿ) ʠ ʨʝʛʫʣʷʪʦʨ ʜʘʚʣʝʥʠʷ ʛʘʟʘ 

(ʈɼɻ).  

ʇʦʩʢʦʣʴʢʫ ʛʘʟ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʦʭʣʘʞʜʘʝʪʩʷ, ʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘ ʚʳʭʦʜʝ ʠʟ ʜʝʪʘʥʜʝʨʘ 

ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʥʝ ʥʠʞʝ 0 Áʉ, ʛʘʟ ʧʝʨʝʜ ʜʝʪʘʥʜʝʨʦʤ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʦʛʨʝʪ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʢʘʢ ʩʘʤʦʛʦ ʜʝʪʘʥʜʝʨʘ, ʪʘʢ ʠ ʛʘʟʦʚʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʊʝʤʧʝʨʘʪʫʨʘ, ʜʦ ʢʦʪʦʨʦʡ ʥʘʜʦ ʧʦʜʦʛʨʝʪʴ ʛʘʟ, ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʡ ʠ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 80ï100 Áʉ. 

 

 

ʢ ʢʦʪʣʘʤ 

ʚ ʤʘʛʠʩʪʨʘʣʴ 
ʆʉɺ 

ʦʪ ɻʈʉ 

1 

ɻʈʇ 

~ ʧʘʨ ʦʪ ʂʉʅ 

ʦʪ ʇʉɻ  

ʵʥ. ʙʣʦʢʦʚ  

2 

3 

4 5 

 
ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʧʦʜʦʛʨʝʚʘ ʛʘʟʘ ʥʘ ʧʨʠʤʝʨʝ ɻʦʤʝʣʴʩʢʦʡ ʊʕʎ-2 

1 ï ʧʦʜʚʦʜ ʛʘʟʘ ʢ ɻʈʇ; 2 ï ɻʈʇ; 3 ï ʛʘʟʦʧʦʜʦʛʨʝʚʘʪʝʣʴ (ʪʝʧʣʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ); 4 ï 

ʪʫʨʙʦʜʝʪʘʥʜʝʨ; 5 ï ʧʦʜʦʛʨʝʚʘʪʝʣʴ ʩʝʪʝʚʦʡ ʚʦʜʳ ɼɻʋ 
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ɺ ʩʣʫʯʘʝ ʘʚʘʨʠʡʥʦʡ ʦʩʪʘʥʦʚʢʠ ʘʛʨʝʛʘʪʘ ʩʨʘʙʘʪʳʚʘʝʪ ʩʪʦʧʦʨʥʳʡ ʢʣʘʧʘʥ (ʉʂ), ʢʦʪʦʨʳʡ 

ʧʝʨʝʢʨʳʚʘʝʪ ʧʦʜʘʯʫ ʛʘʟʘ ʥʘ ɼɻɸ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʟʘʢʨʳʪʠʝʤ ʉʂ ʦʪʢʨʳʚʘʝʪʩʷ ʙʳ-

ʩʪʨʦʜʝʡʩʪʚʫʶʱʠʡ ʢʣʘʧʘʥ ʟʘʱʠʪʳ (ʚʨʝʤʷ ʟʘʢʨʳʪʠʷ ʉʂ ʠ ʦʪʢʨʳʪʠʷ ʂɿ ʩʦʩʪʘʚʣʷʝʪ 0,3 ʩ) ʠ ʛʘʟ 

ʚ ʦʙʭʦʜ ɼɻɸ ʧʦʩʪʫʧʘʝʪ ʚ ʚʳʭʦʜʥʦʡ ʢʦʣʣʝʢʪʦʨ ɻʈʇ. ɺ ʵʪʦ ʚʨʝʤʷ ʜʘʚʣʝʥʠʝ ʚ ʛʘʟʦʧʨʦʚʦʜʝ 

ʧʦʩʣʝ ʋʊɼʋ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʛʫʣʷʪʦʨʦʤ ʜʘʚʣʝʥʠʷ ʛʘʟʘ. ɺ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʥʘʯʠʥʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʨʳʚʘʪʴʩʷ ʨʝʜʫʮʠʨʫʶʱʠʝ 

ʢʣʘʧʘʥʳ ɻʈʇ ʠ ʧʦʩʪʝʧʝʥʥʦ ʟʘʢʨʳʚʘʪʴʩʷ ʈɼɻ. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʟʘʢʨʳʪʠʷ ʢʣʘʧʘʥʦʚ ʈɼɻ ʠ ʂɿ 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʧʫʥʢʪ ʧʝʨʝʭʦʜʠʪ ʥʘ ʰʪʘʪʥʳʡ ʨʝʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɺ ʵʪʦ ʚʨʝʤʷ 

ʜʘʚʣʝʥʠʝ ʚ ʛʘʟʦʧʨʦʚʦʜʝ ʧʦʩʣʝ ɼɻɸ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʛʫʣʷʪʦʨʦʤ ʜʘʚʣʝʥʠʷ ʛʘʟʘ. ɺ ʩʣʫʯʘʝ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʥʘʯʠʥʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʨʳʚʘʪʴʩʷ 

ʨʝʜʫʮʠʨʫʶʱʠʝ ʢʣʘʧʘʥʳ ɻʈʇ ʠ ʧʦʩʪʝʧʝʥʥʦ ʟʘʢʨʳʚʘʪʴʩʷ ʈɼɻ. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʟʘʢʨʳʪʠʷ 

ʢʣʘʧʘʥʦʚ ʈɼɻ ʠ ʂɿ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʧʫʥʢʪ ʧʝʨʝʭʦʜʠʪ ʥʘ ʰʪʘʪʥʳʡ ʨʝʞʠʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ɺʳʩʦʢʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʪʘʥʜʝʨ-ʛʝʥʝʨʘʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʶʱʠʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʚ ɼɻɸ ʧʨʦʠʩʭʦʜʷʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ, ʚ ʦʩʥʦʚʝ ʝʛʦ ʜʝʡʩʪʚʠʷ ʥʝ 

ʣʝʞʠʪ ʮʠʢʣʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʘʢ ʪʦʛʦ ʪʨʝʙʫʝʪ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʚʦʛʦ 

ʜʚʠʛʘʪʝʣʷ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ, ʩʦʛʣʘʩʥʦ II ʟʘʢʦʥʫ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʜʘʚʘʪʴ ʯʘʩʪʴ ʧʦʜʚʝʜʝʥʥʦʡ ʪʝʧʣʦʪʳ ʭʦʣʦʜʥʦʤʫ ʠʩʪʦʯʥʠʢʫ. ʇʨʠʨʦʜʘ ʜʝʪʘʥʜʝʨʘ ʪʘʢʦʚʘ, ʯʪʦ 

ʧʦʯʪʠ ʚʩʷ ʧʦʜʚʝʜʝʥʥʘʷ ʢ ʥʝʤʫ ʪʝʧʣʦʪʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʠ ʧʦʪʝʨʴ ʦʪ 

ʥʝʦʙʨʘʪʠʤʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʘ) ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ.  

ɺʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ɼɻɸ - ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʉɸʋ), ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʣʦʛʠʯʝʩʢʠʤ ʠ ʫʧʨʘʚʣʷʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʘʛʨʝʛʘʪʘ. ʉɸʋ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʧʫʩʢʦʤ 

ʘʛʨʝʛʘʪʘ, ʢʦʥʪʨʦʣʴ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʜʘʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʝʧʘʨʘʮʠʠ, ʥʦʨʤʘʣʴʥʫʶ ʠ ʘʚʘʨʠʡʥʫʶ ʦʩʪʘʥʦʚʢʫ ʘʛʨʝʛʘʪʘ, ʦʪʦʙʨʘʞʝʥʠʝ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ. 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʥʠ ʧʦʣʥʦʩʪʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʦʤʫ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʚʝʩʪʠ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʚʪʦʨʠʯʥʳʝ ʵʥʝʨʛʦʨʝʩʫʨʩʳ, ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʤʦʱʥʦʩʪʴ, ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʜʝʪʘʥʜʝʨ-ʛʝʥʝʨʘʪʦʨʳ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʩʦʟʜʘʥʥʦʤʫ ʧʦ çʙʝʩʪʦʧʣʠʚʥʳʤè 

ʪʝʭʥʦʣʦʛʠʷʤ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʤ ʂʠʦʪʩʢʠʤ ʧʨʦʪʦʢʦʣʦʤ ʢ ʢʦʥʚʝʥʮʠʠ ʆʆʅ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʢʣʠʤʘʪʘ. ʇʦʵʪʦʤʫ ʨʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʧʨʦʝʢʪʦʚ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʭʘʥʠʟʤʘ ʧʨʠʚʣʝʯʝʥʠʷ ʩʨʝʜʩʪʚ ʟʘ ʩʯʸʪ ʧʨʦʜʘʞʠ ʢʚʦʪ ʥʘ ʵʤʠʩʩʠʶ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ.  

ʕʪʠ ʬʘʢʪʦʨʳ ʩʣʫʞʘʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ɼɻɸ ʠ ʨʘʩʰʠʨʝʥʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʙʦʜʝʪʘʥʜʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɹʝʣʘʨʫʩʴ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʉʅɻ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ 

ɸʤʝʨʠʢʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʚʦʧʨʦʩʳ ʫʪʠʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ, ʪʝʨʷʝʤʦʡ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, 

ʩʯʠʪʘʣʠʩʴ ʥʝʘʢʪʫʘʣʴʥʳʤʠ. ʀ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʙʣʝʤʝ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʛʘʟʘ ʟʜʝʩʴ ʩʪʘʣʠ ʫʜʝʣʷʪʴ 

ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʠʜʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʘʥʘʣʦʛʠʯʥʳʭ 

ʫʪʠʣʠʟʘʮʠʦʥʥʳʭ ʜʝʪʘʥʜʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʥʝ ʪʦʣʴʢʦ ʥʘ ʛʘʟʦʨʝʛʫʣʷʪʦʨʥʳʭ ʧʫʥʢʪʘʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ɹʝʣʦʨʫʩʩʢʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʥʦ ʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘ 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ ʆɸʆ çɹʝʣʪʨʘʥʩʛʘʟè, ʛʜʝ ʧʝʨʝʧʘʜʳ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʳ ʛʘʟʘ 

ʙʦʣʴʰʝ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. 
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ʋɼʂ 621.18-182.2 

ʊɽʍʅʆʃʆɻʀʗ BENSONÈ ʇʈʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ʂʆʊʃʆɺ 

ʋʊʀʃʀɿɸʊʆʈʆɺ 

ɸʨʪʠʤʝʥʷ ɸ.ɸ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʂʘʯʘʥ ʉ.ɸ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʷʤʦʪʦʯʥʳʭ ʧʘʨʦʛʝʥʝʨʘʪʦʨʦʚ ʢʦʤʧʘʥʠʠ Siemens ʥʘʯʘʣʘ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʩ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʘʪʝʥʪʥʳʭ ʧʨʘʚ Maʨʢʘ ɹʝʥʩʦʥʘ ʚ 1924 ʛʦʜʫ ʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʦʧʨʦʙʦʚʘʥʘ ʥʘ ʙʦʣʝʝ 1000 ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʫʨʙʦʫʩʪʘʥʦʚʢʠ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 1000 ʄɺʪ ʥʘ ʧʘʨʘʤʝʪʨʳ ʩʚʝʞʝʛʦ ʧʘʨʘ ʜʦ 300 ʙʘʨ ʠ 610Á C. 

ɺ 1999 ʛʦʜʫ ʦʪʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʘʥʠʝʡ ʨʝʰʝʥʠʷ ʙʳʣʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥʳ ʥʘ ʩʪʘʥʮʠʠ 

Cottam ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ ʧʨʦʝʢʪʝ ʢʦʪʣʘ-ʫʪʠʣʠʟʘʪʦʨʘ (ʂʋ) ʜʣʷ ʧʘʨʦʛʘʟʦʚʦʡ ʫʩʪʘʥʦʚʢʠ 

(ʇɻʋ). ʇɻʋ Cottam ʤʦʱʥʦʩʪʴʶ 390 ʄɺʪ ï ʦʜʥʦʚʘʣʴʥʘʷ, ʥʘ ʙʘʟʝ ɻʊʋ SGT5-4000F Siemens ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʘʨʘ ʚʝʨʭʥʝʛʦ ʢʦʥʪʫʨʘ ʢʦʪʣʘ-ʫʪʠʣʠʟʘʪʦʨʘ 125 ʙʘʨ ʠ 565ʦʉ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥ ʪʨʝʭʢʦʥʪʫʨʥʳʡ ʢʦʪʝʣ-ʫʪʠʣʠʟʘʪʦʨ BENSONÈ ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʠʩʧʦʣʥʝʥʠʝʤ ʛʘʟʦʚʦʛʦ ʪʨʘʢʪʘ, ʧʨʷʤʦʪʦʯʥʳʤ ʠʩʧʘʨʠʪʝʣʝʤ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ (ɺɼ) ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʚ ʢʦʥʪʫʨʘʭ ʩʨʝʜʥʝʛʦ (ʉɼ) ʠ ʥʠʟʢʦʛʦ (ʅɼ) 

ʜʘʚʣʝʥʠʷ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʊʨʝʭʢʦʥʪʫʨʥʳʡ ʢʦʪʝʣ-ʫʪʠʣʠʟʘʪʦʨ BENSONÈ 

 

ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʪʣʘ ʫʪʠʣʠʟʘʪʦʨʘ BENSONÈ ʩ ʧʨʷʤʦʪʦʯʥʳʤ ʠʩʧʘʨʠʪʝʣʝʤ ɺɼ 

(ʨʠʩʫʥʦʢ 2): 

- ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʝʢʮʠʡ ʪʨʫʙ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʛʨʝʚʘ (ʢʘʢ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʢʦʪʣʘʭ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ) ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʛʘʟʦʚʦʤ ʪʨʘʢʪʝ, ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ 
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ʝʩʪʝʩʪʚʝʥʥʫʶ ʮʠʨʢʫʣʷʮʠʶ ʚ ʠʩʧʘʨʠʪʝʣʴʥʳʭ ʢʦʥʪʫʨʘʭ ʉɼ ʠ ʅɼ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ; 

- ʟʘʤʝʥʘ ʙʘʨʘʙʘʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʪʦʥʢʦʩʪʝʥʥʳʝ ʫʟʣʳ (ʩʝʧʘʨʘʪʦʨ) ʧʦʚʳʰʘʝʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʘʛʨʝʛʘʪʘ, ʧʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ 

ʵʢʦʥʦʤʘʡʟʝʨʝ ʠ ʧʘʨʦʧʝʨʝʛʨʝʚʘʪʝʣʝ ɺɼ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʘʨʘʙʘʥʥʦʛʦ ʢʦʪʣʘ 

ʫʪʠʣʠʟʘʪʦʨʘ (ʘ) ʠ ʢʦʪʣʘ ʫʪʠʣʠʟʘʪʦʨʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʶ BENSONÈ 

 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʘʥʮʠʠ Cottam ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ BENSONÈ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇɻʋ, ʧʦʩʢʦʣʴʢʫ ʩʦʭʨʘʥʷʝʪ ʚʩʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʪʣʦʚ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʠ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʣʫʯʰʘʝʪ ʤʘʥʝʚʨʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɻʋ (ʨʠʩʫʥʦʢ 3). 

ɺʳʧʦʣʥʝʥʠʝ ʢʦʪʣʦʚ-ʫʪʠʣʠʟʘʪʦʨʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ BENSONÈ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʇɻʋ: 

- ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʫʩʢʘ ʇɻʋ, ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʯʘʩʪʳʭ ʧʫʩʢʦʚ 
ɻʊʋ; 

- ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʫʩʢʦʚ ʟʘ ʩʯʝʪ ʤʠʥʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ɻʊʋ ʥʘ 

ʯʘʩʪʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ; 

- ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ (ʛʘʟʦʦʙʨʘʟʥʳʭ ʠ ʞʠʜʢʠʭ) ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ʧʫʩʢʘ ʠ 
ʠʩʢʣʶʯʝʥʠʷ ʧʨʦʜʫʚʢʠ ʠʟ ʙʘʨʘʙʘʥʘ ɺɼ; 

- ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 
ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʘʨʘ (ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ), 
ʧʦʩʢʦʣʴʢʫ ʩʥʠʤʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʫʩʣʦʚʠʶ ʦʙʝʩʧʝʯʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʫʩʧʝʰʥʦʤ ʦʧʳʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʘʥʮʠʠ Cottam, ʚ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ Siemens ʦʩʫʱʝʩʪʚʣʷʝʪ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ ʧʦʣʪʦʨʘ ʜʝʩʷʪʢʘ ʜʨʫʛʠʭ ʧʨʦʝʢʪʦʚ 

ʇɻʋ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ BENSONÈ (ʪʘʙʣʠʮʘ 1). 

ʊʘʢ, ʥʘ ʩʪʘʥʮʠʠ Pego, ʇʦʨʪʫʛʘʣʠʷ, ʥʘʭʦʜʷʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʚʝ ʦʜʥʦʚʘʣʴʥʳʝ ʇɻʋ ʩ 

ʢʦʪʣʘʤʠ-ʫʪʠʣʠʟʘʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ "ʵʪʘʣʦʥʦʤ" ʪʝʭʥʦʣʦʛʠʠ BENSONÈ, 

ʚʦʧʣʦʪʠʚʰʠʤ ʚʝʩʴ ʥʘʨʘʙʦʪʘʥʥʳʡ ʨʘʥʝʝ ʦʧʳʪ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʠʩʧʘʨʠʪʝʣʷ ɺɼ ʵʪʠʭ ʢʦʪʣʦʚ-

ʫʪʠʣʠʟʘʪʦʨʦʚ ʪʱʘʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʨʘʙʦʪʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʝʪʦʤ 

ʧʦʚʨʝʞʜʝʥʠʡ, ʠʤʝʚʰʠʭ ʤʝʩʪʦ ʥʘ ʩʪʘʥʮʠʷʭ Hamm-Uentrop ʠ Herdecke, ɻʝʨʤʘʥʠʷ.  
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ʆʩʥʦʚʥʳʝ ʫʟʣʳ ʠʩʧʘʨʠʪʝʣʷ ɺɼ ʢʦʪʣʘ-ʫʪʠʣʠʟʘʪʦʨʘ BENSONÈ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʨʘʚʥʝʥʠʝ ʢʨʠʚʳʭ ʧʫʩʢʘ ʢʦʪʣʦʚ-ʫʪʠʣʠʟʘʪʦʨʦʚ 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʠʩʧʘʨʠʪʝʣʷ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ BENSONÈ 

 

ʇʨʠʥʮʠʧ ʝʛʦ ʜʝʡʩʪʚʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʇʠʪʘʪʝʣʴʥʘʷ ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚ ʠʩʧʘʨʠʪʝʣʴ ʯʝʨʝʟ ʚʭʦʜʥʳʝ ʢʦʣʣʝʢʪʦʨʘ 1 (ʚʭʦʜ ʚ ʠʩʧ. 1) ʠ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʨʫʙʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ ʠʩʧʘʨʠʪʝʣʷ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʳ ʚ 

ʦʪʜʝʣʴʥʳʝ ʧʘʢʝʪʳ ʠʣʠ ʨʷʜʳ ʪʨʫʙ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʪʨʫʙ, ʫʨʦʚʥʝʤ ʥʘʛʨʝʚʘ ʠ 

ʩʪʝʧʝʥʴʶ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʷ ʚʦ ʚʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʷʭ ʠʩʧʘʨʠʪʝʣʷ 1.  
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ʉʤʝʩʴ ʚʦʜʳ ʠ ʧʘʨʘ ʠʟ ʠʩʧʘʨʠʪʝʣʷ 1 (ʚʳʭʦʜ ʠʟ ʠʩʧ. 1) ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʣʣʝʢʪʦʨ ʩ 

ʥʠʩʭʦʜʷʱʠʤ ʧʦʪʦʢʦʤ ʠ ʧʦʜʚʦʜʠʪʩʷ ʢ ʚʧʫʩʢʥʳʤ ʢʦʣʣʝʢʪʦʨʘʤ ʠʩʧʘʨʠʪʝʣʷ 2 (ʚʭʦʜ ʚ ʠʩʧ. 2), 

ʠʤʝʶʱʠʡ ʊ-ʦʙʨʘʟʥʫʶ ʨʘʟʚʦʜʢʫ ʠ ʨʘʩʰʠʨʠʪʝʣʴʥʳʝ ʧʝʪʣʠ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʚʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ ʢ ʚʧʫʩʢʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʠʩʧʘʨʠʪʝʣʷ 2. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʥʘʛʨʫʟʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʪʣʘ-ʫʪʠʣʠʟʘʪʦʨʘ 

ʧʦʩʣʝ ʠʩʧʘʨʠʪʝʣʷ 2 (ʚʳʭʦʜ ʠʟ ʠʩʧ. 2) ʚʳʭʦʜʠʪ ʧʝʨʝʛʨʝʪʳʡ ʠʣʠ ʚʣʘʞʥʳʡ ʧʘʨ ʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ 

ʦʙʱʠʡ ʢʦʣʣʝʢʪʦʨ, ʘ ʠʟ ʥʝʛʦ ʧʦʩʪʫʧʘʝʪ ʚ ʩʝʧʘʨʘʪʦʨ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʘʨ ʠʜʝʪ ʥʘ ʧʝʨʝʛʨʝʚʘʪʝʣʴ 

ɺɼ. 

 
ʊʘʙʣʠʮʘ 1 ï ɼʝʡʩʪʚʫʶʱʠʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ ʇɻʋ ʩ ʢʦʪʣʘʤʠ-ʫʪʠʣʠʟʘʪʦʨʘʤʠ BENSONÈ 

 

ʂʦʪʣʳ-ʫʪʠʣʠʟʘʪʦʨʳ BENSONÈ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʠʩʧʦʣʥʝʥʠʝʤ ʛʘʟʦʚʦʛʦ ʪʨʘʢʪʘ, ʥʦ ʪʘʢʞʝ ʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ. 

ɺʳʩʦʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ BENSONÈ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ) ʚ ʦʙʣʘʩʪʠ 

ʪʝʧʣʦʦʙʤʝʥʘ ʠ ʛʠʜʨʘʚʣʠʢʠ ʜʚʫʭʬʘʟʥʦʛʦ ʧʦʪʦʢʘ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʩʪʝʥʜʘʭ Siemens; 

ɻʦʜ 

ʚʚʦʜʘ 

ʊʕʉ, 

ʩʪʨʘʥʘ 

ʇʦʩʪʘʚʱʠʢ 

ʂʋ 

ʊʠʧ 

ɻʊʋ 

ʂʦʥʬʠʛʫʨʘʮʠʷ  

(ʯʠʩʣʦ ʚʘʣʦʚ) ʠ 

ʤʦʱʥʦʩʪʴ ʇɻʋ 

ʏʠʩʣʦ 

ʂʋ 

1999 
Cottam, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 

Deutsche 

Babcock 
SGTS-4000F 

ʆʜʥʦʚʘʣʴʥʘʷ 

390 ʄɺʪ 
1 

2007 
Herdecke, 

ɻʝʨʤʘʥʠʷ 
Ansaldo SGTS-4000F 

ɼʚʫʭʚʘʣʴʥʘʷ (1:1) 

400 ʄɺʪ 
1 

2007 
Hamm-Uentrop, 

ɻʝʨʤʘʥʠʷ 
Ansaldo SGTS-4000F 

ʆʜʥʦʚʘʣʴʥʘʷ 

800 ʄɺʪ 
2 

2010 
Langage, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 
Alstom GT-26 

ɼʚʫʭʚʘʣʴʥʘʷ (2:1) 

885 ʄɺʪ 
2 

2010 
Lingen, 

ɻʝʨʤʘʥʠʷ 
Alstom GT-26 

ɼʚʫʭʚʘʣʴʥʘʷ (2:1) 

850 ʄɺʪ 
2 

2010 Irsching, ɻʝʨʤʘʥʠʷ STF SGTS-4000F 
ɼʚʫʭʚʘʣʴʥʘʷ (2:1) 

820 ʄɺʪ 
2 

2009 
Sloe Centrale, 

ʅʠʜʝʨʣʘʥʜʳ 
CMI SGTS-4000F 

ʆʜʥʦʚʘʣʴʥʘʷ 

870 ʄɺʪ 
2 

2010 
Severn Power, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 
CMI SGTS-4000F 

ʆʜʥʦʚʘʣʴʥʘʷ 

870 ʄɺʪ 
2 

2011 
Malzenice, 

ʉʣʦʚʘʢʠʷ 
STF SGTS-4000F 

ʆʜʥʦʚʘʣʴʥʘʷ 

400 ʄɺʪ 
1 

2011 
Pego,  

ʇʦʨʪʫʛʘʣʠʷ 
NEM SGTS-4000F 

ʆʜʥʦʚʘʣʴʥʘʷ 

870 ʄɺʪ 
2 

2011 
Irsching 4, 

ɻʝʨʤʘʥʠʷ 
Siemens SGT5-8000H 

ʆʜʥʦʚʘʣʴʥʘʷ 

530 ʄɺʪ 
1 

2012 
Lodi, 

ɺʝʣʠʢʦʙʨʪʘʥʠʷ 

Nooter/ 

Eriksen 
SGT6-5000F 

ɼʚʫʭʚʘʣʴʥʘʷ 

284 ʄɺʪ 
1 

2014 
Panda Temple I, 

ɺʝʣʠʢʦʙʨʪʘʥʠʷ 
NEM SGT6-5000F 

ɼʚʫʭʚʘʣʴʥʘʷ 

700 ʄɺʪ 
2 

2014 
Sherman, 

ɺʝʣʠʢʦʙʨʪʘʥʠʷ 
NEM SGT6-5000F 

ɼʚʫʭʚʘʣʴʥʘʷ 

700 ʄɺʪ 
2 

2015 
Panda Temple II, 

ɺʝʣʠʢʦʙʨʪʘʥʠʷ 
NEM SGT6-5000F 

ɼʚʫʭʚʘʣʴʥʘʷ 

700 ʄɺʪ 
2 

2016 
Lausward, 

ɻʝʨʤʘʥʠʷ 
Siemens SGT5-8000H 

ʆʜʥʦʚʘʣʴʥʘʷ 

595 ʄɺʪ 
1 
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ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʤʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʞʜʫ 

ʠʥʞʝʥʝʨʘʤʠ-ʪʝʭʥʦʣʦʛʘʤʠ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ Siemens ʠ ʣʠʮʝʥʟʠʘʪʘʤʠ BENSONÈ ʠ 

ʚʣʘʜʝʣʴʮʘʤʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʝʩʪʴ ʫʞʝ ʙʦʣʝʝ ʜʝʩʷʪʠ ʧʦʩʪʘʚʱʠʢʦʚ ʢʦʪʣʦʚ-

ʫʪʠʣʠʟʘʪʦʨʦʚ, ʣʠʮʝʥʟʠʘʪʦʚ Siemens BENSONÈ, ʠ ʩʧʠʩʦʢ ʠʭ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ʇʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ ʢʦʥʝʮ 2016 ʛʦʜʘ ʩʧʠʩʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʚ ɽʚʨʦʧʝ, 

ʪʨʠ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʜʚʘ ʚ ʗʧʦʥʠʠ ʠ ʦʜʠʥ ʚ ʂʦʨʝʝ (ʨʠʩʫʥʦʢ 5). 

 

 

ʈʠʩʫʥʦʢ 5 ï ʃʠʮʝʥʟʠʘʪʳ ʢʦʪʣʦʚ-ʫʪʠʣʠʟʘʪʦʨʦʚ BENSONÈ 
 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ: ʦ ʪʦʤ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ BENSONÈ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʚʳʙʦʨʦʤ 

ʜʣʷ ʇɻʋ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦ, ʯʪʦ ʦʥʘ ʥʘʭʦʜʠʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ. ɺ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2016 ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʇɻʋ ʩ ʢʦʪʣʘʤʠ-

ʫʪʠʣʠʟʘʪʦʨʘʤʠ BENSONÈ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ: ʥʘ ʜʚʫʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʚ ʗʧʦʥʠʠ, ʧʷʪʠ 

- ʚ ʖʞʥʦʡ ʂʦʨʝʝ, ʜʚʫʭ - ʚ ʊʫʨʮʠʠ, ʘ ʪʘʢʞʝ ʚ ʄʘʣʘʡʟʠʷ, ʥʘ ʌʠʣʠʧʧʠʥʘʭ. ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ 

ʧʣʘʥʠʨʫʝʪʩʷ ʠʭ ʚʚʦʜ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʚ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ, ɽʛʠʧʪʝ, ɹʦʣʠʚʠʷ, ʏʠʣʠ. 
 

ʃʠʪʝʨʘʪʫʨʘ 

1. BENSONÈ Once-Through technology for Heat Recovery Steam Generators // Siemens Power 

Generation, Inc. ï 2006. www.siemens.com/powergeneration  

2. Jan Br¿ckner, Gerhard Schlund Pego experience confirms BENSON as proven HRSG technology // 

Modern Power Systems, Siemens, Germany, June 2011, ʈ.  21 ï 24. www.modernpowersystems.com  

3. BENSON HRSG Boilers - Reference List (updated 14.06.2016) 

http://www.energy.siemens.com/hq/pool/hq/power-generation/power-plants/steam-power-plant-

solutions/benson%20boiler/BENSON_HRSG_Reference_List_20160614.pdf  
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ʋɼʂ621.3 

ʆʇʊʀʄʀɿɸʎʀʗ ʉɸʈ ʇʈʆʎɽʉʉɸ ɻʆʈɽʅʀʗ 

ɹʘʥʮʝʚʠʯ ɺ.ɻ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʂʨʘʚʯʝʥʢʦ ɺ.ɺ. 

ʋʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʉɸʈ ʧʨʦʮʝʩʩʘ ʛʦʨʝʥʠʷ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ. ʇʦʢʘʞʝʤ, ʯʪʦ ʦʱʫʪʠʤʳʡ ʨʝʟʫʣʴʪʘʪ ʜʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʟʘʮʠʠ ʠ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ. 

ɼʣʷ ʵʪʦʛʦ ʟʘ ʦʩʥʦʚʫ ʚʦʟʴʤʝʤ ʢʘʩʢʘʜʥʫʶ ʉɸʈ ʩ ʇʀ-ʟʘʢʦʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʂʉɸʈ 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ: 

ɼʣʷ ʘʥʘʣʠʟʘʪʦʨʘ :2ʆ  
;1=ʦʧK ;1=ʠʥK

 
ʊʦʧ=5 ʩ; ůʦʧ=0,5 ʩ; 

ʊʠʥ=10ʩ; ůʠʥ =5ʩ; Űʫ=2 ʩ; 

ʉʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʨʝʛʫʣʷʪʦʨ: 

1 1

1

1

( 1)
( )

p ʠ

ʨ

ʠ

K T p
W p

T p

+
=  

                                                                 

(1) 

ʂʦʨʨʝʢʪʠʨʫʶʱʠʡ ʨʝʛʫʣʷʪʦʨ: 

2 2

2

2

( 1)
( )

p ʠ

ʨ

ʠ

K T p
W p

T p

+
=  

                                                                   

(2) 

ʆʧʝʨʝʞʘʶʱʠʡ ʫʯʘʩʪʦʢ ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: 

;
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(3) 

ʀʥʝʨʮʠʦʥʥʳʡ ʫʯʘʩʪʦʢ ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: 

( )1)1(
)(

++
=
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(4) 

ʂʨʘʡʥʝʝ ʚʥʝʰʥʝʝ ʚʦʟʤʫʱʝʥʠʝ: 

;
130

10
)(

+
=
ʨ

ʨWʚ  
                                                                                           

(5) 

ʊʠʧʦʚʦʡ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʤʘʣʴʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʠ ʪʠʧʦʚʦʡ ʂʉɸʈ ʧʦ 

ʤʝʪʦʜʘʤ ɹʅʊʋ: 
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ʉʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʧʪʠʤʘʣʴʥʫʶ ʦʪʨʘʙʦʪʢʫ ʚʥʫʪʨʝʥʥʝʛʦ 

ʚʦʟʤʫʱʝʥʠʷ f1, ʧʦʵʪʦʤʫ ʨʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʄʏʂ, ʧʦ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ 

ʦʧʝʨʝʞʘʶʱʝʛʦ ʫʯʘʩʪʢʘ ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ Wʦʧ(ʨ). 

ʨ

ʨ

ʨʊ

ʨʊK
ʨW

ʠ

ʠʨ

ʨ
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(6) 

ʂʦʨʨʝʢʪʠʨʫʶʱʠʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʧʪʠʤʘʣʴʥʫʶ ʦʪʨʘʙʦʪʢʫ ʢʨʘʡʥʝʛʦ ʚʥʝʰʥʝʛʦ 

ʚʦʟʤʫʱʝʥʠʷ f2, ʧʦʵʪʦʤʫ ʨʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʄʇʂ ʚ ʏɺ ʩ ʨʘʟʣʠʯʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʧʦ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʠʥʝʨʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

Wʠʥ(ʨ). 
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ʇʨʠʚʝʜʝʥʥʳʡ ʩʧʦʩʦʙ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʥʘʣʦʛʦʚʳʤʠ ʤʝʪʦʜʘʤʠ. ɽʩʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʫʶ ʪʝʭʥʠʢʫ, ʚʦʟʤʦʞʥʳ ʠʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ ʠ ʩʦʟʜʘʥʠʝ 

ʥʦʚʳʭ ʩʭʝʤ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʉʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʢʘʩʢʘʜʥʦʡ ʉɸʈ ʜʣʷ ʘʥʘʣʠʟʘʪʦʨʘ 2ʆ  
ɸʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ: 

ʉʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʨʝʛʫʣʷʪʦʨ:
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ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ 
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(10) 

ʂʦʨʨʝʢʪʠʨʫʶʱʠʡ ʨʝʛʫʣʷʪʦʨ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʫʨʘ. 
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(12) 

 

ɺ ʉɸʈ ʩ ʪʘʢʠʤʠ ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ 

ʠʟʤʝʥʷʪʴ, ʠʟʤʝʥʷʷ ʚʝʣʠʯʠʥʫ 1ʟʜʊ  ʠ 2ʟʜʊ , ʧʦʣʴʟʫʷʩʴ ʇɿʉ. ʉ ʧʦʤʦʱʴʶ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥ 

ʫʢʘʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʧʦʣʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ 

ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠʣʠ ʫʚʝʣʠʯʠʪʴ ʝʛʦ, ʧʦʜʙʠʨʘʷ ʦʧʪʠʤʘʣʴʥʳʡ ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

ʀʟʤʝʥʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʢʨʘʡʥʝʛʦ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ 

ʜʦʩʪʠʛʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʟʜʊ  ʚ ʜʦʣʷʭ ʦʪ ʫt ʧʦ ʧʨʘʚʠʣʫ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ. ɺ 
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ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ, ʜʦʩʪʠʛʥʫʪ ʧʨʠ ʟʥʘʯʝʥʠʠ ï 0,146 (ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʩʢʘʯʢʘ ʟʘʜʘʥʠʷ ʤʝʥʴʰʝ ʥʘ 8%, ʯʝʤ ʧʨʠ 0,054; ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʢʨʘʡʥʝʛʦ 

ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ ʘʤʧʣʠʪʫʜʘ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 44%, ʯʝʤ ʧʨʠ 0,618). ʇʨʠʯʝʤ ʜʘʣʴʥʝʡʰʠʝ 

ʧʦʧʳʪʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʝʱʝ ʙʦʣʝʝ ʤʘʣʝʥʴʢʦʤ ʟʥʘʯʝʥʠʠ ʟʜʊ  ʥʝ ʧʨʠʚʝʣʠ ʢ ʫʣʫʯʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ï ʦʥʦ ʦʩʪʘʣʦʩʴ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ. 

ʊ.ʢ. ʉʇʆ ʂʉɸʈ ʩ ʚʳʙʨʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠʤʝʝʪ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʦʪʨʘʙʦʪʢʠ 

ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʦʟʤʫʱʝʥʠʡ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ ʠʤʝʝʪ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʯʪʦ ʚʳʟʳʚʘʝʪ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʘʥʘʣʦʛʦʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʥʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʙʣʝʤʳ, ʝʩʣʠ ʥʘʩʪʨʦʡʢʘ ʠ ʨʘʙʦʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʀʥʚʘʨʠʘʥʪʥʘʷ ʂʉɸʈ ʜʣʷ ʘʥʘʣʠʟʘʪʦʨʘ 2ʆ . 

ɸʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ: 

ʉʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʨʝʛʫʣʷʪʦʨ:
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(13) 

ʂʦʨʨʝʢʪʠʨʫʶʱʠʡ ʨʝʛʫʣʷʪʦʨ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʫʨʘ. 
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ʋʩʣʦʚʠʝ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ: 

)(1)()( 22
2 ʨWʨWʨW ʟʜʟʜ

f

ʫʢ -=  

 

(17) 

3

2

2

22
2

2

2

2

)1(

)1
3

(3

)(

)(1
)(2

+

++

=
-

=
ʨʊ

ʨʊʨ
ʊ

ʊ

ʨW

ʨW
ʨW

ʟʜ

ʟʜ

ʟʜ

ʟʜ

ʟʜ

ʟʜf

ʫʢ  

 

 

 

(18) 

 

ʇʨʠʥʠʤʘʝʤ 23 ʟʜʟʜ ʊʊ = , ʧʨʝʥʝʙʨʝʛʘʝʤ ʪʨʝʪʴʝʡ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʠ ʚʪʦʨʦʡ 

ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʯʠʩʣʠʪʝʣʝ, ʪʦ 
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(19) 

 

ʇʨʦʚʝʜʝʤ ʩʨʘʚʥʝʥʠʝ ʙʘʟʳ (ʪʠʧʦʚʘʷ ʂʉɸʈ, ʥʘʩʪʨʦʝʥʥʘʷ ʧʦ ʤʝʪʦʜʠʢʝ ɹʅʊʋ) ʩ 

ʥʘʠʣʫʯʰʝʡ ʉʇʆ ʠ ʠʥʚʘʨʠʘʥʪʥʦʡ ʂʉɸʈ. 
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ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ 

 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʆʪʨʘʙʦʪʢʘ ʩʢʘʯʢʘ ʟʘʜʘʥʠʷ 
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ʈʠʩʫʥʦʢ 4 ï ʆʪʨʘʙʦʪʢʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ 
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ʈʠʩʫʥʦʢ 6 ï ʈʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 
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ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʇʇʂ 

 

ʅʘ ʛʨʘʬʠʢʘʭ ʚʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʉʇʆ ʠ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ ʢʘʢ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʩʢʘʯʢʘ ʟʘʜʘʥʠʷ (ʧʦʯʪʠ ʠʩʯʝʟʘʝʪ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʧʦʣʥʦʝ ʚʨʝʤʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 45,6 ʩ ʜʦ 3,76 ʩ), ʪʘʢ ʠ ʜʣʷ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʚ 

ʠʥʚʘʨʠʘʥʪʥʦʡ ʂʉɸʈ ʥʘ 67% ʫʤʝʥʴʰʘʝʪʩʷ ʘʤʧʣʠʪʫʜʘ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʥʘ 37,1 ʩ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ). 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʦʚʝʨʠʪʴ ʨʝʘʢʮʠʶ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʧʣʘʥʦʚʦʝ ʠʟʤʝʥʝʥʠʝ 

ʥʘʛʨʫʟʢʠ: 

ʋʩʣʦʚʠʝ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ: 
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ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʨʘʚʝʥʩʪʚʘ: 

;)(2

ʨ

ʟʜ
ʥʝʨW
t-

=  

 

(21) 

;3 ʫʟʜt t=  
(22) 

ʇʣʘʥʦʚʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʛʨʫʟʢʠ: 

 

ʈʠʩʫʥʦʢ 7 ï ʉʭʝʤʘ ʚʳʚʦʜʘ ʫʩʣʦʚʠʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʫ(t) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2f  

ʧʨʠ ʧʣʘʥʦʚʦʤ ʠʟʤʝʥʝʥʠʠ ʥʘʛʨʫʟʢʠ 

 

ʇʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʢʦʤʧʝʥʩʘʮʠʠ: 

; 

 

(23) 

ʇʨʝʥʝʙʨʝʛʘʝʤ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ: 

; 
(24) 

 

ʭʟʜ f1 f2 
ʭʨ 

tp, c ,%s  tp, c 1ɸ
+ tp, c 1ɸ

+ 

ɹʅʊʋ 45,6 20,9 0 0,011 137,9 2,291 -10 

ʉʇʆ 3,76 2 0 0,011 102,5 0,873 -17,8 

ʀʥʚʘʨ. 3,76 2 0 0,011 100,8 0,752 -10 
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ɼʣʷ ʦʙʲʝʢʪʘ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ: 

; 

 

(25) 

ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʨʘʚʝʥʩʪʚʘ: 

; (26) 

; (27) 

ʇʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʢʦʤʧʝʥʩʘʮʠʠ: 

 
 

 

 

(28) 

ʇʨʝʥʝʙʨʝʛʘʝʤ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʧʨʠ ʨ ʠ ʧʦʣʫʯʘʝʤ: 

; 

 

     (29) 
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ʈʠʩʫʥʦʢ 8 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʇʀʅ ʘʥʘʣʠʟʘʪʦʨʘ 2O  

 

 

 
 

ʈʠʩʫʥʦʢ 9 ï ʆʪʨʘʙʦʪʢʘ ʢʨʘʡʥʝʛʦ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ 
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ʇʨʠ ʪʘʢʦʤ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ ʤʳ ʚʠʜʠʤ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠ 

ʦʪʨʘʙʦʪʢʝ ʢʨʘʡʥʝʛʦ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦʚʦʡ ʦʪʨʘʙʦʪʢʦʡ (ʘʤʧʣʠʪʫʜʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 86,9% ʚ ʘʥʘʣʠʟʘʪʦʨʝ2O ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʚ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʝʪ 

ʩʦʚʤʝʱʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʜʘʝʪ ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʉʇʆ ʠ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʢʘʢ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʩʢʘʯʢʘ ʟʘʜʘʥʠʷ (ʧʦʯʪʠ 

ʠʩʯʝʟʘʝʪ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʧʦʣʥʦʝ ʚʨʝʤʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 45,6ʩ ʜʦ 3,76ʩ), ʪʘʢ 

ʠ ʜʣʷ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʚ ʠʥʚʘʨʠʘʥʪʥʦʡ ʂʉɸʈ ʥʘ 67% ʫʤʝʥʴʰʘʝʪʩʷ ʘʤʧʣʠʪʫʜʘ 

ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʥʘ 37,1 ʩ ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ).  

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ ʩ ʧʣʘʥʦʚʳʤ ʠʟʤʝʥʝʥʠʝʤ ʥʘʛʨʫʟʢʠ ʤʳ ʫʚʠʜʝʣʠ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʢʨʘʡʥʝʛʦ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʙʘʟʦʚʦʡ ʦʪʨʘʙʦʪʢʦʡ (ʘʤʧʣʠʪʫʜʘ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 86,9%). 

ʊʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʛʦʨʝʥʠʷ ʫʣʫʯʰʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʨʘʟʥʦʩʪʠ ʜʚʫʭ ʩʠʛʥʘʣʦʚ ʆ2 ʠ ʉʆ, ʚʤʝʩʪʦ ʪʠʧʦʚʦʡ ʂʉɸʈ ʩ ʦʜʥʠʤ ʜʘʪʯʠʢʦʤ ʧʦ ʢʠʩʣʦʨʦʜʫ 

ʚ ʫʭʦʜʷʱʠʭ ʛʘʟʘʭ. 
ʃʠʪʝʨʘʪʫʨʘ 
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ʋɼʂ 621.3 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʇʈʆʊʆʏʅʆʁ ʏɸʉʊʀ ʊʋʈɹʀʅʓ 

ɹʝʣʷʝʚ ɺ.ɻ., ʂʦʨʦʣʴ ʊ.ʀ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʘʥʪʝʣʝʡ ʅ.ɺ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʫʨʙʠʥʳ ï ʵʪʦ ʩʘʤʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʊʕʉ: ʦʥ ʚʩʝʛʜʘ ʜʘʝʪ ʵʬʬʝʢʪ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʧʘʨʘ, ʪʝʧʣʦʚʦʡ 

ʩʭʝʤʳ, ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪ.ʜ. ɼʘʞʝ ʥʘʦʙʦʨʦʪ: ʯʝʤ ʤʝʥʝʝ ʩʦʚʝʨʰʝʥʥʘ ʪʫʨʙʦʫʩʪʘʥʦʚʢʘ, 

ʪʝʤ ʙʦʣʴʰʠʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʫʨʙʠʥʳ. 

ɽʩʣʠ ʧʫʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʜʘʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ ʥʘ 1 %, 

ʪʦ ʂʇɼ ʊʕʉ ʚʦʟʨʘʩʪʝʪ ʪʘʢʞʝ ʥʘ 1 %. ɽʩʣʠ ʞʝ ʥʘ ʪʦʡ ʞʝ ʊʕʉ ʩʵʢʦʥʦʤʠʪʴ 1 % ʪʦʧʣʠʚʘ ʚ 

ʢʦʪʣʝ, ʪʦ ʝʝ ʂʇɼ ʚʦʟʨʘʩʪʝʪ ʪʦʣʴʢʦ ʥʘ 0,4 %, ʪʘʢ ʢʘʢ ʂʇɼ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʧʣʦʪʳ ʚ ʨʘʙʦʪʫ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 40 %. ʇʦʵʪʦʤʫ ʠʤʝʥʥʦ ʧʘʨʦʪʫʨʙʠʥʥʦʡ ʫʩʪʘʥʦʚʢʝ ʥʠʞʝ ʫʜʝʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ. 

ʅʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʂʇɼ ʇʊʋ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʧʝʨʚʦʦʯʝʨʝʜʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ. ʂʦʥʝʯʥʦ, ʠ ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʧʨʠʚʦʜ ʧʠʪʘʪʝʣʴʥʳʭ, 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʠ ʢʦʥʜʝʥʩʘʪʥʳʭ ʥʘʩʦʩʦʚ, ʥʘ ʩʠʩʪʝʤʫ ʤʘʩʣʦʩʥʘʙʞʝʥʠʷ, ʦʭʣʘʞʜʝʥʠʷ 

ʛʝʥʝʨʘʪʦʨʦʚ, ʠ ʧʦʚʳʰʝʥʠʝ ʂʇɼ ʢʦʪʣʘ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ, ʦʜʥʘʢʦ 

ʵʬʬʝʢʪ ʦʪ ʵʪʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʦʪ ʧʦʚʳʰʝʥʠʷ ʂʇɼ ʇʊʋ. 

ʆʩʥʦʚʥʳʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʤʝʪʦʜʦʤ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʇʊʋ ʷʚʣʷʝʪʩʷ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ. 

ʏʘʩʪʴ ʧʘʨʘ, ʢʦʪʦʨʫʶ ʧʨʠ ʝʛʦ ʧʨʦʪʝʢʘʥʠʠ ʚ ʪʫʨʙʠʥʝ ʫʜʘʣʦʩʴ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʨʘʙʦʪʫ, 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 40%. ʏʘʩʪʴ ʧʘʨʘ, ʢʦʪʦʨʫʶ ʧʨʠ ʝʛʦ ʧʨʦʪʝʢʘʥʠʠ ʚ ʪʫʨʙʠʥʝ ʥʝ ʫʜʘʣʦʩʴ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʨʘʙʦʪʫ, ʫʩʣʦʚʥʦ ʥʘʟʳʚʘʝʪʩʷ ʧʦʪʝʨʝʡ ʵʥʝʨʛʠʠ. 

ʅʘʠʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʪʝʯʝʥʠʠ ʧʘʨʘ ʚ ʩʦʧʣʦʚʳʭ ʠ ʨʘʙʦʯʠʭ ʨʝʰʸʪʢʘʭ, 

ʦʩʦʙʝʥʥʦ ʚ ʎɺɼ ʠ ʎʅɼ, ʛʜʝ ʦʥʦ ʥʦʩʠʪ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʪʦʯʥʳʡ ʨʘʩʯʸʪ ʢʦʪʦʨʦʛʦ ʟʘʪʨʫʜʥʠʪʝʣʝʥ; 

ɺʪʦʨʳʤʠ ʧʦ ʟʥʘʯʝʥʠʶ ʷʚʣʷʶʪʩʷ ʧʦʪʝʨʠ ʩ ʚʳʭʦʜʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʆʙʲʸʤ ʚʳʭʣʦʧʘ ʎʅɼ 

ʦʛʨʦʤʝʥ (ʧʨʠ ʜʘʚʣʝʥʠʠ 4 ʢʇʘ ʦʙʲʸʤ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ 1 ʢʛ ʧʘʨʘ, ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ ), ʘ 

ʧʣʦʱʘʜʴ ʚʳʭʦʜʘ ʧʘʨʘ ʠʟ ʢʘʥʘʣʦʚ ʨʘʙʦʯʠʭ ʣʦʧʘʪʦʢ ʧʦʩʣʝʜʥʝʡ ʩʪʫʧʝʥʠ ʦʛʨʘʥʠʯʝʥʘ. ʇʦʵʪʦʤʫ 

ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʘʨʘ, ʧʦʢʠʜʘʶʱʝʛʦ ʩʪʫʧʝʥʴ, ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 300 ʤ/ʩ, ʵʥʝʨʛʠʷ ʵʪʦʛʦ ʧʘʨʘ 

ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʤʦʱʥʦʩʪʠ ʠ ʧʦʵʪʦʤʫ ʪʝʨʷʝʪʩʷ; 

ʊʨʝʪʴʠʤʠ ʧʦ ʟʥʘʯʝʥʠʶ ʷʚʣʷʶʪʩʷ ʧʨʦʪʝʯʢʠ ʧʘʨʘ ʤʠʤʦ ʩʦʧʣʦʚʳʭ ʠ ʨʘʙʦʯʠʭ ʨʝʰʝʪʦʢ: 

ʧʝʨʠʬʝʨʠʡʥʘʷ, ʢʦʨʥʝʚʘʷ (ʫ ʢʦʨʥʷ ʨʘʙʦʯʠʭ ʣʦʧʘʪʦʢ), ʜʠʘʬʨʘʛʤʝʥʥʘʷ. ʇʘʨ ʧʨʦʪʝʯʝʢ ʥʝ 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʨʘʙʦʯʠʝ ʣʦʧʘʪʢʠ ʩʪʫʧʝʥʠ ʠ ʧʦʪʦʤʫ ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʨʘʙʦʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʡ ʧʫʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʴ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʘʙʣʝʚʠʜʥʳʭ ʣʦʧʘʪʦʢ. 

ʉʘʙʣʝʚʠʜʥʳʝ ʣʦʧʘʪʢʠ (ñʙʘʥʘʥʦʚʳʝò, ñʪʨʸʭʤʝʨʥʳʝò) ï ʠʟʦʛʥʫʪʳʝ ʠ ʥʘʧʦʤʠʥʘʶʪ ʧʦ ʚʥʝʰʥʝʤʫ 

ʚʠʜʫ ʩʘʙʣʶ (ʈʠʩ.1) 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʘʬʨʘʛʤʘ ʩ ʩʘʙʣʝʚʠʜʥʳʤʠ ʣʦʧʘʪʢʘʤʠ 
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ʆʥʠ ʚʧʝʨʚʳʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʚ 1962 ʛ. ʚ ʈʦʩʩʠʠ (ʢʘʬʝʜʨʘ ʧʘʨʦʚʳʭ ʠ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥ 

ʄʕʀ) ʧʨʦʬʝʩʩʦʨʦʤ ʄ.ɽ. ɼʝʡʯʝʤ ʠ ʥʳʥʝ ʘʢʘʜʝʤʠʢʦʤ ʈɸʅ ɻ.ɸ. ʌʠʣʠʧʧʦʚʳʤ, ʘ ʚʧʝʨʚʳʝ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʤʦʱʥʳʭ ʪʫʨʙʠʥʘʭ ʬʠʨʤʦʡ Siemens ʚ ʩʝʨʝʜʠʥʝ 80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ 

ʩʪʦʣʝʪʠʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʘʙʣʝʚʠʜʥʳʝ ʣʦʧʘʪʢʠ ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʜʣʷ ʩʪʫʧʝʥʝʡ ʩ ʤʘʣʳʤʠ l/b ʠ 

ʫʤʝʨʝʥʥʳʤʠ d/l ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʚʳʭ ʧʦʪʝʨʴ. 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʩʘʙʣʝʚʠʜʥʳʭ ʩʦʧʣʦʚʳʭ ʣʦʧʘʪʦʢ, ʢʦʨʥʝʚʳʝ ʩʝʯʝʥʠʷ ʥʘʢʣʦʥʷʶʪ ʚ 

ʦʢʨʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʩʪʦʨʦʥʫ ʚʨʘʱʝʥʠʷ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ, ʘ ʧʝʨʠʬʝʨʠʡʥʳʝ, ʥʘʦʙʦʨʦʪ, 

ʥʘʚʩʪʨʝʯʫ ʚʨʘʱʝʥʠʶ. 

ɺʳʠʛʨʳʰ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʘʙʣʝʚʠʜʥʳʭ ʣʦʧʘʪʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ɺʦ-ʧʝʨʚʳʭ, ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʜʦʣʠ ʧʘʨʘ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʯʝʨʝʟ ʢʦʨʥʝʚʫʶ ʠ 

ʧʝʨʠʬʝʨʠʡʥʫʶ ʟʦʥʳ ʩʪʫʧʝʥʠ, ʛʜʝ ʦʙʪʝʢʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʭʫʞʝ (ʨʠʩʫʥʦʢ 2) 

ɺʦ-ʚʪʦʨʳʭ, ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʨʝʘʢʪʠʚʥʦʩʪʠ ʚ ʢʦʨʥʝʚʳʭ ʩʝʯʝʥʠʷʭ (ʩʥʠʞʘʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʥʮʝʚʳʭ ʧʦʪʝʨʴ) ʠ ʫʤʝʥʴʰʝʥʠʝ ï ʚ ʧʝʨʠʬʝʨʠʡʥʳʭ (ʫʤʝʥʴʰʘʶʪʩʷ 

ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʪʝʯʢʠ). 

ɺ-ʪʨʝʪʴʠʭ, ʧʨʦʠʩʭʦʜʠʪ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʣʷ ʚʳʭʦʜʥʳʭ ʩʢʦʨʦʩʪʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʦʪʝʨʠ ʩ 

ʚʳʭʦʜʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʫʣʫʯʰʘʝʪ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʚʳʭʦʜʥʦʛʦ ʧʘʪʨʫʙʢʘ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʧʘʨʘ ʧʦ ʚʳʩʦʪʝ ʩʪʫʧʝʥʠ (ʘ), 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʦʧʣʦʚʘʷ ʣʦʧʘʪʢʘ (ʙ), ʩʘʙʣʝʚʠʜʥʘʷ ʩʦʧʣʦʚʘʷ ʣʦʧʘʪʢʘ(ʚ) 

 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʘʙʣʝʚʠʜʥʳʭ ʣʦʧʘʪʦʢ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʩʪʫʧʝʥʝʡ 

ʮʠʣʠʥʜʨʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʤʦʱʥʳʭ ʧʘʨʦʚʳʭ ʪʫʨʙʠʥ. ɽʩʣʠ ʚʩʝ ʩʪʫʧʝʥʠ ʎʅɼ ʚʳʧʦʣʥʠʪʴ 

ʩʘʙʣʝʚʠʜʥʳʤʠ ʩʦʧʣʦʚʳʤʠ ʣʦʧʘʪʢʘʤʠ, ʪʦ ʂʇɼ ʎʅɼ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 1,5-2,5%, ʯʪʦ ʩ ʫʯʸʪʦʤ 

ʜʦʣʠ ʚʳʨʘʙʦʪʢʠ ʤʦʱʥʦʩʪʠ ʚ ʎʅɼ ʜʘʩʪ ʚʳʠʛʨʳʰ ʚ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʚʩʝʡ ʪʫʨʙʠʥʳ ʚ 0,5-0,8%. 

ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ñʪʨʸʭʤʝʨʥʳʝò ʣʦʧʘʪʢʠ ʪʘʢ ʞʝ ʜʣʷ ʎɺɼ ʠ ʎʉɼ, ʛʜʝ 

ʣʦʧʘʪʢʠ ʠʤʝʶʪ ʤʘʣʫʶ ʜʣʠʥʫ, ʥʦ ʟʘʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ ʟʦʥʫ ʚʳʩʦʢʠʭ ʧʦʪʝʨʴ ʚ 

ʢʦʨʥʝʚʦʡ ʠ ʧʝʨʠʬʝʨʠʡʥʳʭ ʟʦʥʘʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʣʦʧʘʪʦʢ ʚ ʎɺɼ ʠ ʎʉɼ 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʠʭ ʂʇɼ ʥʘ 1-2%. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʫʧʝʥʠ ʩ ʩʘʙʣʝʚʠʜʥʳʤʠ 

ʣʦʧʘʪʢʘʤʠ ʧʨʠʤʝʥʷʶʪ ʚʩʝ ʚʝʜʫʱʠʝ ʟʘʨʫʙʝʞʥʳʝ ʬʠʨʤʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʪʫʨʙʠʥ (ñʉʠʤʝʥʩò, 

ñʄʠʮʫʙʠʩʠò, ñɸʣʴʩʪʦʤò). ɺ ʚʘʨʠʘʥʪʘʭ, ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʭ ʏʅɼ ʪʫʨʙʠʥ ʂ- 300-23,5 ʠ ʥʦʚʳʭ 

ʪʫʨʙʠʥ ʃʄɿ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʦʧʣʦʚʳʝ ʩʘʙʣʝʚʠʜʥʳʝ ʣʦʧʘʪʢʠ. 

ɽʱʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʇʊʋ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ. ʕʪʦ ʤʝʨʦʧʨʠʷʪʠʝ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʣʦʧʘʪʦʢ 

ʤʘʣʦʡ ʚʳʩʦʪʳ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʂʇɼ ʨʝʰʝʪʦʢ ʩ ʪʘʢʠʤʠ ʣʦʧʘʪʢʘʤʠ ʝʱʝ ʚ 60-ʝ ʛʦʜʘ XX ʚ. 

ʢʘʬʝʜʨʘ ʧʘʨʦʚʳʭ ʠ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥ ʄʕʀ ʧʨʝʜʣʦʞʠʣʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʤʝʨʠʜʠʦʥʘʣʴʥʦʝ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʩʦʧʣʦʚʳʭ ʢʘʥʘʣʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʝʨʭʥʠʡ (ʤʝʨʠʜʠʦʥʘʣʴʥʳʡ) ʦʙʚʦʜ ʢʘʥʘʣʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ, ʘ ʩʫʞʠʚʘʶʱʠʤʩʷ.  
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ʈʠʩʫʥʦʢ 3 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʚ ʧʝʨʚʳʭ ʩʪʫʧʝʥʷʭ ʧʘʨʦʚʳʭ 

ʪʫʨʙʠʥ ʬʠʨʤʦʡ General Electric (ʘ), ʚʳʠʛʨʳʰ ʚ ʂʇɼ ʩʪʫʧʝʥʠ (ʙ) 

 

ɼʣʷ ʨʝʰʸʪʦʢ ʤʘʣʦʡ ʚʳʩʦʪʳ (ʤʝʥʴʰʝ 25 ʤʤ) ʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʜʘʝʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʂʇɼ ʩʪʫʧʝʥʠ ʙʦʣʝʝ 2%, ʘ ʜʣʷ ʚʳʩʦʪʳ 10 ʤʤ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʂʇɼ ʦʢʦʣʦ 3%. ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʚ 90-ʭ ʛʦʜʘʭ ʬʠʨʤʘʤʠ Toshiba ʠ General Electric (ʨʠʩʫʥʦʢ 3). ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʩʦʧʣʦʚʳʭ ʨʝʰʸʪʦʢ. 

ʉʣʝʜʫʶʱʠʡ ʩʧʦʩʦʙ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʫʨʙʠʥ ʷʚʣʷʝʪʩʷ ʨʝʘʢʪʠʚʥʦʝ ʦʙʣʦʧʘʯʠʚʘʥʠʝ. 

ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʧʦʚʳʰʝʥʠʡ ʂʇɼ ʎɺɼ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ 

ʢʦʥʩʪʨʫʢʮʠʠ ʎɺɼ ʩʦʚʨʝʤʝʥʥʳʭ ʧʘʨʦʚʳʭ ʪʫʨʙʠʥ ʩ ʨʝʘʢʪʠʚʥʳʤ ʦʙʣʦʧʘʯʠʚʘʥʠʝʤ ʤʦʞʥʦ 

ʫʚʝʣʠʯʠʪʴ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʪʫʨʙʠʥʳ ʥʘ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʥʘ 5 ï 8% ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʠʧʘ ʪʫʨʙʠʥʳ.  

 
ʈʠʩʫʥʦʢ 4 ï ʈʘʙʦʯʠʝ ʣʦʧʘʪʢʠ ʪʫʨʙʠʥʳ: ʘ) ʘʢʪʠʚʥʘʷ ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ; 

ʙ) ʨʝʘʢʪʠʚʥʦʝ ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ. 

 




































































































































































































































