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ʉɽʂʎʀʗ ʕʃɽʂʊʈʀʏɽʉʂʀɽ ʉʀʉʊɽʄʓ ʀ ʉɽʊʀ  

ʇɽʈɽʏɽʅʔ ɼʆʂʃɸɼʆɺ 

 

ʆʉʅʆɺʅʓɽ ʕʃɽʄɽʅʊʓ ʂʆʅʉʊʈʋʂʎʀʀ ʂɸɹɽʃʔʅʓʍ ʃʀʅʀʁ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏ 

ʉɸʈɸʂɺɸʐɸ ɸ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ - ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʊʈɸʐɽɺʀʏ ʅ.ʉ. 

ʆɹʃɸʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʀ ʆʉʆɹɽʅʅʆʉʊʀ ʀʉʇʆʃʅɽʅʀʗ ɺʆɿɼʋʐʅʓʍ ʃʀʅʀʁ ʉ 

ʀɿʆʃʀʈʆɺɸʅʅʓʄʀ ʇʈʆɺʆɼɸʄʀ 

ɼʈʆɿɼʆɺʉʂɸʗ ɽ.ɺ, ʄʆʈʆɿʆɺɸ ɸ.ʕ, ʈʓɾʂʆɺ ʅ.ʉ 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ - ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʊʈɸʐɽɺʀʏ ʅ.ʉ. 

ʆʉʅʆɺʅʓɽ ɺʀɼʓ ʋʉʊʈʆʁʉʊɺ ʂʆʄʇɽʅʉɸʎʀʀ ʈɽɸʂʊʀɺʅʆʁ ʄʆʑʅʆʉʊʀ 

ʌʃɽʈʂʆ ʄ.ɺ., ʄɸʈʋʊʀʂ ʅ.ʄ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʊʈɸʐɽɺʀʏ ʅ.ʉ. 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʀ ʄɸʈʂʀʈʆɺʂɸ ʉʀʃʆɺʓʍ ʂɸɹɽʃɽʁ 

ʍʆʈʆʐʂʆ ɸ.ɼ., ʄʀʍɸʃɪʅʆʂ ɸ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʊʈɸʐɽɺʀʏ ʅ.ʉ. 

ʂʆʅʉʊʈʋʂʎʀʀ ʅɽʀɿʆʃʀʈʆɺɸʅʅʓʍ ʇʈʆɺʆɼʆɺ ɼʃʗ ɺʆɿɼʋʐʅʓʍ ʃʀʅʀʁ 

ʕʃɽʂʊʈʆʇɽʈɽɼɸʏʀ 

ʍʆʄɽʅʂʆ ɽ.ɺ., ɹʋʈʏʀʂ ʉ.ʖ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʊʈɸʐɽɺʀʏ ʅ.ʉ. 

ɺʀɼʓ ʀ ʂʆʅʉʊʈʋʂʎʀʀ ʃʀʅɽʁʅʆʁ ɸʈʄɸʊʋʈʓ ɺʆɿɼʋʐʅʓʍ ʃʀʅʀʁ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏ 

ʊʀʍʆʅʆɺ ɸ. ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʊʈɸʐɽɺʀʏ ʅ. ʉ. 

ʅɸɿʅɸʏɽʅʀɽ ʀ ʆʉʅʆɺʅʓɽ ɺʀɼʓ ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʇʆɼʉʊɸʅʎʀʁ. 

ɺʆʃʓʅɽʎ ɸ.ɺ., ʈɸɹʎɽɺʀʏ ɺ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʊʈɸʐɽɺʀʏ ʅ.ʉ. 

ʅɸɿʅɸʏɽʅʀɽ ʀ ʆʉʅʆɺʅʓɽ ʂʆʅʉʊʈʋʂʎʀʀ ɻʈʆɿʆɿɸʑʀʊʅʓʍ ʊʈʆʉʆɺ ɺʆɿɼʋʐʅʓʍ 

ʃʀʅʀʁ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏ 

ɸɼɸʄʆɺʀʏ ʈ.ɸ., ʈɸɿʋʄʆɺʀʏ ʀ.ɼ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʊʈɸʐɽɺʀʏ ʅ.ʉ. 

ʉʇʆʉʆɹʓ ʇʈʆʂʃɸɼʂʀ ʂɸɹɽʃʔʅʓʍ ʃʀʅʀʁ 

ɹʆʅɼɸʈɽɺɸ ɸ.ʉ., ɻʆʃɪʊɸ ɼ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʊʈɸʐɽɺʀʏ ʅ.ʉ. 

ʋʉʊʈʆʁʉʊɺɸ ɻʈʆɿʆɿɸʑʀʊʓ ʀ ɿɸɿɽʄʃɽʅʀʗ ʅɸ ʇʆɼʉʊɸʅʎʀʗʍ 

ɺɽʈɸʂʉɸ ʈ.ɺ., ʂɸʄʓʐ ɺ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʊʈɸʐɽɺʀʏ ʅ.ʉ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺʆʍʄʆɾʅʆʉʊɽʁ AUTOCAD   ʇʈʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ɼɽʊɸʃɽʁ 

ʂʆɺɿɸʅ ɸ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʅʆɺʀʂʆɺ ʉ.ʆ. 

ʇʆʃʀʄɽʈʅʓʁ ʀɿʆʃʗʊʆʈ 

ɪʏ ʕ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʂɸʃɽʅʊʀʆʅʆʂ ɽ.ɺ. 

ʄʅʆɻʆʌʋʅʂʎʀʆʅɸʃʔʅʓʁ ʋʃʔʊʈɸɿɺʋʂʆɺʆʁ ɼɸʃʔʅʆʄɽʈ 

ʅʋʈʂʃʓʏɽɺ ɹ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʂɸʃɽʅʊʀʆʅʆʂ ɽ.ɺ. 
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ʌʀʃʔʊʈ ɼʃʗ ɿɸʑʀʊʓ ʆʊ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆɻʆ ʀɿʃʋʏɽʅʀʗ 

ʇʀʅʏʋʂ ʖ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʂɸʃɽʅʊʀʆʅʆʂ ɽ.ɺ. 

ʇɸʅɽʃʔ ʉʆʃʅɽʏʅʆʁ ɹɸʊɸʈɽʀ 

ʈʋɼɸʂ ɼ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʂɸʃɽʅʊʀʆʅʆʂ ɽ.ɺ. 

ʉʆʃʅɽʏʅɸʗ ɹɸʊɸʈɽʗ ʉ ʂʆʅʎɽʅʊʈɸʊʆʈʆʄ ʉʆʃʅɽʏʅʆɻʆ ʀɿʃʋʏɽʅʀʗ 

ʉɸɼʆɺʉʂʀʁ ɼ.ʆ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʂɸʃɽʅʊʀʆʅʆʂ ɽ.ɺ. 

ʉʇʆʉʆɹ ʅɸʂʆʇʃɽʅʅʀʗ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ ʇʈʀ ʅɽɿʅɸʏʀʊɽʃʔʅʓʍ ʇʈʆɺɸʃɸʍ 

ʅɸʇʈʗɾɽʅʀʗ ɼʃʗ ʇʈɽɼʇʈʀʗʊʀʁ ʉ ʈɽɿʂʆʇɽʈɽʄɽʅʅʆʁ ʅɸɻʈʋɿʂʆʁ 

ʂʈɸʇʀɺʀʅɸ ʊ.ʉ., ʗʅʋʐʂɽɺʀʏ ʂ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʅʆɺʀʂʆɺ ʉ.ʆ. 

ʇʆɼʉʊɸʅʎʀʗ ɻʃʋɹʆʂʆɻʆ ɺɺʆɼɸ 

ɹɸʈɸʅʆɺɸ ɼ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʅʆɺʀʂʆɺ ʉ.ʆ. 

ʋʉʊʈʆʁʉʊɺʆ ɼʃʗ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʅɸʇʈʗɾɽʅʀʗ ʀ ʈɽɸʂʊʀɺʅʆʁ ʄʆʑʅʆʉʊʀɺ 

ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʉɽʊʀ 110-750 ʂɺ 

ɹɽʃʔʂʆ ɸ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʅʆɺʀʂʆɺ ʉ.ʆ. 

ʊɽʍʅʆʃʆɻʀʗ QSCR ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ ʇʆɺʈɽɾɼɽʅʀʁ ɺ ʂɸɹɽʃʔʅʓʍ ʃʀʅʀʗʍ 

ɹʆʈʀʉʆɺɸ ɸ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʅʆɺʀʂʆɺ ʉ.ʆ. 

ʉʇʆʉʆɹ ʋɼɸʃɽʅʀʗ ʃʔɼɸ ʉ ʇʈʆɺʆɼʆɺ ʃʀʅʀʁ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏ 

ʈɸɼʂɽɺʀʏ ɸ.ɸ., ʄɸʃɸʐʂɽɺʀʏ ɸ.ɼ., ʂʋʐʅɽʈ ɼ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʅʆɺʀʂʆɺ ʉ.ʆ. 

ʉʇʆʉʆɹ ʋʉʊɸʅʆɺʂʀ ɺʉʊɸɺʂʀ ʇʆʉʊʆʗʅʅʆɻʆ ʊʆʂɸ ɼʃʗ ʅʋɾɼ ʇʈɽɼʇʈʀʗʊʀʁ ʅɸ 

ʄɽɾɻʆʉʋɼɸʈʉʊɺɽʅʅʆ ʃʕʇ. 

ʄɸʎʂɽɺʀʏ ʄ. ʆ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʅʆɺʀʂʆɺ ʉ.ʆ. 

ʉʇʆʉʆɹ ʉʅʀɾɽʅʀʗ ʇʆʊɽʈʔ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ ɺ ʃʕʇ 500ʂɺ ʀ ɺʓʐɽ ʉ ʋʏɽʊʆʄ ɺʃʀʗʅʀʗ 

ʇʆɻʆɼʅʓʍ ʋʉʃʆɺʀʁ ʅɸ ʂʆʈʆʅʅʓʁ ʈɸɿʈʗɼ 

ʄʆʈʆɿ ɸ.ʉ., ʂʆɺɸʃɽɺɸ ɺ.ɼ., ʄʆʈʆɿʆɺ ɸ.ɻ 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʅʆɺʀʂʆɺ ʉ.ʆ. 

ʊʈɸʅʉʌʆʈʄɸʊʆʈʓ ʉ ɿɸʑʀʊʅʓʄ ʕʂʈɸʅʆʄ 

ʊɸʈɸʂɸʅʆɺɸ ɸ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʅʆɺʀʂʆɺ ʉ.ʆ. 

ʀʅʅʆɺɸʎʀʆʅʅʓʁ ʇʈʆɽʂʊ çʊʋʈɹʆʉʌɽʈɸè 

ɸɹʈɸʄʏʋʂ ʉ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ʌʋʈʉɸʅʆɺ ʄ.ʀ. 

ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʇʆʏɸʉʆɺʆɻʆ ʕʃɽʂʊʈʆʇʆʊʈɽɹʃɽʅʀʗ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʀʉʂʋʉʉʊɺɽʅʅʓʍ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ 

ɸʅɼʈʆʉʆɺ ɺ.ʄ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ʌʋʈʉɸʅʆɺ ʄ.ʀ. 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʆɼʅʆʎɽʇʅʓʍ ʂʆʄʇɸʂʊʅʓʍ ɺʃ ʀ ɼɺʋʍʎɽʇʅʓʍ 

ʋʇʈɸɺʃʗɽʄʓʍ ʉɸʄʆʂʆʄʇɽʅʉʀʈʋʖʑʀʍʉʗ ɺʃ 

ɻɸʃʊɽɽɺɸ ɼ. ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ʌʋʈʉɸʅʆɺ ʄ.ʀ. 
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ʃʀʂɺʀɼɸʎʀʗ ʊʆʂʆɺʓʍ ʇɽʈɽɻʈʋɿʆʂ ɺ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʉɽʊʀ ʉ ʇʆʄʆʑʔʖ 

ʋʇʈɸɺʃʗɽʄʓʍ ʊʈɸʅʉʌʆʈʄɸʊʆʈʆɺ 

ʂʆʈʆʃʔ ʆ. ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ʌʋʈʉɸʅʆɺ ʄ.ʀ. 

ɸʃɻʆʈʀʊʄ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʊʀʇʆɺʓʍ ʅɽʀʉʇʈɸɺʅʆʉʊɽʁ ʂɸɹɽʃʗ ʇʆɼɿɽʄʅʓʍ 

ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʉɽʊɽʁ 

ʂʋɿʅɽʎʆɺɸ ɽ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ʌʋʈʉɸʅʆɺ ʄ.ʀ. 

ʕʌʌɽʂʊʀɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʈɸɿʈɸɹʆʊʆʂ ʉɺɽʈʍʇʈʆɺʆɼʗʑʀʍʀʅɼʋʂʊʀɺʅʓʍ 

ʅɸʂʆʇʀʊɽʃɽʁ ʕʅɽʈɻʀʀ ɼʃʗ ʕʅɽʈɻɽʊʀʂʀ 

ʃʆʉʔ ɽ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ʌʋʈʉɸʅʆɺ ʄ.ʀ. 

ʋʉʊʈʆʁʉʊɺʆ ʋʇʈɸɺʃɽʅʀʗ ʀ ʉɹʆʈɸ ʀʅʌʆʈʄɸʎʀʀ ʋʋʉʀ-16 

ʇʆʅʊʋʉ ɺ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ʌʋʈʉɸʅʆɺ ʄ.ʀ. 

ʉɺɽʈʍʇʈʆɺʆɼʗʑʀɽ ʉɽʊʀ 

ʉɸɺʆʐʀʅʉʂʀʁ ɸ.ʄ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔī ʇʈʆʌɽʉʉʆʈ, ɼ.ʊ.ʅ. ʌʋʈʉɸʅʆɺ ʄ.ʀ. 

ʇʈʀʄɽʅɽʅʀɽ ʉʋʇɽʈʂʆʅɼɽʅʉɸʊʆʈʆɺ ɺ ʕʅɽʈɻɽʊʀʂɽ 

ʉʇʆɼɸ ɸ. ɽ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ʌʋʈʉɸʅʆɺ ʄ. ʀ. 

ɺʓʈɸɺʅʀɺɸʅʀɽ ʉʋʊʆʏʅʆɻʆ ɻʈɸʌʀʂɸ ʅɸɻʈʋɿʂʀ ʉ ʇʆʄʆʑʔʖ ʕʃɽʂʊʈʆʄʆɹʀʃɽʁ 

ʊʈɽʇɸʐʂʆ ɸ. ʅ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ʌʋʈʉɸʅʆɺ ʄ.ʀ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʎʀʌʈʆɺʓʍ ʇʆɼʉʊɸʅʎʀʁ 

ɺʃɸʉʆɺ ɸ. ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ʌʋʈʉɸʅʆɺ ʄ. ʀ. 

ʋʄʅʓɽ ʆʇʆʈʓ ɺʆɿɼʋʐʅʓʍ ʃʀʅʀʁ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏʀ 

ɾʋʂʆɺʀʏ ʗ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ɼ.ʊ.ʅ., ʇʈʆʌɽʉʉʆʈ ʌʋʈʉɸʅʆɺ ʄ. ʀ 

ʈɸɿʈɸɹʆʊʂɸ ʈɽʂʆʄɽʅɼɸʎʀʁ ʇʆ ʆʇɽʈɸʊʀɺʅʆʄʋ ʇʃɸʅʀʈʆɺɸʅʀʖ ʆʇʀʊʄɸʃʔʅʓʍ 

ʈɽɾʀʄʆɺ ʈɸɹʆʊʓ ʆʉʅʆɺʅʆʁ ʉɽʊʀ ʕʅɽʈɻʆʉʀʉʊɽʄʓ 

ɹɽʃʔʂʆ ɸ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ. ʊ. ʅ., ɼʆʎɽʅʊ ʇʈʆʂʆʇɽʅʂʆ ɺ.ɻ. 

ʈɸʉʏɽʊ ʇʆʂɸɿɸʊɽʃɽʁ ʅɸɼɽɾʅʆʉʊʀ ʉʍɽʄʓ ʉʆɹʉʊɺɽʅʅʓʍ ʅʋɾɼ ɸʊʆʄʅʆʁ 

ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʉʊɸʅʎʀʀ 

ʂʈɸɺʏʋʂ ʀ.ɸ, ʄɸʃʓʐɽɺ ʉ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ.ʃ. 

ʉʈɸɺʅɽʅʀɽ ʇʆʂɸɿɸʊɽʃɽʁ ʅɸɼɪɾʅʆʉʊʀ çʄʆʉʊʀʂʆɺʆʁè ʉʍɽʄʓ ʇʆɼʉʊɸʅʎʀʀ ʉ ʇʈʀ 

ɿɸʄɽʅɽ ʂʆʄʄʋʊɸʎʀʆʅʅʓʍ ɸʇʇɸʈɸʊʆɺ 

ɪʏ ʕ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ.ʃ. 

ʈɸɿʈɸɹʆʊʂɸ ʈɽʂʆʄɽʅɼɸʎʀʁ ʇʆ ɺʓɹʆʈʋ ʆʇʊʀʄɸʃʔʅʓʍ ʈɽɾʀʄʆɺ ʈɸɹʆʊʓ 

ʈɽɻʋʃʀʈʋʖʑʀʍ ʀ ʂʆʄʇɽʅʉʀʈʋʖʑʀʍ ʋʉʊʈʆʁʉʊɺ ɺ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʉɽʊʀ 

ʇʀʅʏʋʂ ʖ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʇʈʆʂʆʇɽʅʂʆ ɺ.ɻ. 

ʈɸʉʏɽʊ ʅɸɼɽɾʅʆʉʊʀ ɻʃɸɺʅʆʁ ʉʍɽʄʓ ʂʋʈʉʂʆʁ ɸʕʉ 

ɻʋʈʂʆɺ ɺ.ɺ., ʈʆʄɸʅʆɺʀʏ ɼ.ɻ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ.ʃ. 



 

 

300 ɸ ʢʪ ʫʘ ʣ ʴ ʥ ʳ ʝ  ʧ ʨʦʙ ʣ ʝ ʤ ʳ  ʵ ʥ ʝ ʨʛ ʝʪ ʠ ʢʠ.  ʉ ʅ ʊʂ- 7 4  

ʆʇʈɽɼɽʃɽʅʀɽ ʅɸɼɽɾʅʆʉʊʀ ʉʍɽʄ ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ ʉʆɹʉʊɺɽʅʅʓʍ ʅʋɾɼ ʊʈɽʊʔɽʁ 

ɻʈʋʇʇʓ ɸʊʆʄʅʆʁ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʉʊɸʅʎʀʀ 

ʂʋʃʓɻʀʅ ɼ. ʉ., ʍʀʃɽɺʀʏ ʈ. ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ. ʃ. 

ʈɸʉʏɪʊ ʅɸɼɽɾʅʆʉʊʀ ɻʃɸɺʅʆʁ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʉʍɽʄʓ ɹɸʃɸʂʆɺʉʂʆʁ ɸʊʆʄʅʆʁ 

ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʉʊɸʅʎʀʀ 

ɼɽʅʀʉɽɺʀʏ ʊ. ɸ., ʐɽʃɽʉʊ ʄ. ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ. ʊ. ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ. ʃ. 

ʈɸɿʈɸɹʆʊʂɸ ʈɽʂʆʄɽʅɼɸʎʀʁ ʇʆ ʇʆɺʓʐɽʅʀʖ ʊɽʍʅʀʂʆ-ʕʂʆʅʆʄʀʏɽʉʂʀʍ 

ʇʆʂɸɿɸʊɽʃɽʁ ʈɸɹʆʊʓ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʉɽʊʀ  ʕʅɽʈɻʆʉʀʉʊɽʄʓ 

ʅʀʂʆʃɸɽʅʂʆ ʗ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔī ʂ. ʊ. ʅ., ɼʆʎɽʅʊ ʇʈʆʂʆʇɽʅʂʆ ɺ.ɻ. 

ʆʇʈɽɼɽʃɽʅʀɽ ʅɸɼɽɾʅʆʉʊʀ ʉʍɽʄ ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ ʉʆɹʉʊɺɽʅʅʓʍ ʅʋɾɼ 

ʂʆʅɼɽʅʉɸʎʀʆʅʅʆʁ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʉʊɸʅʎʀʀ 

ʅʀʏʀʇʆʈʂʆɺ ʀ.ɸ., ʉʂʋʈɸʊ ɼ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ.ʃ. 

ʆʉʅʆɺʓ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʂɸɹɽʃʔʅʓʍ ʃʀʅʀʁ 110 ʂɺ. 

ʉɸɺʆʐʀʅʉʂʀʁ ɸ.ʄ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔī ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʇʈʆʂʆʇɽʅʂʆ ɺ.ɻ. 

ʆʇʈɽɼɽʃɽʅʀɽ ʅɸɼɽɾʅʆʉʊʀ ɻʃɸɺʅʆʁ ʉʍɽʄʓ ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʉʆɽɼʀʅɽʅʀʁ 

ʉʄʆʃɽʅʉʂʆʁ ɸʕʉ 

ʄʗʏʀʅ ɸ.ɺ., ʉʀɹʀʈʎɽɺ ɽ.ʖ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ.ʃ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʅɸʇʈʗɾɽʅʀʗ ɺɼʆʃʔ ʃʀʅʀʀ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏʀ ʅɸ 

ʇʕɺʄ 

ʂʆɺɸʃɽɺɸ ɺ.ɼ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ.ʃ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʅɸɻʈʋɿʂʀ ʀ ʇɽʈɽʇɸɼɸ ʅɸʇʈʗɾɽʅʀʗ ʅɸ ʈɽɾʀʄ ʈɽɸʂʊʀɺʅʆʁ 

ʄʆʑʅʆʉʊʀ ʃʀʅʀʀ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏʀ 

ʄɸʃɸʐʂɽɺʀʏ ɸ. ɼ., ʈɸɼʂɽɺʀʏ ɸ. ɸ., ʂʋʐʅɽʈ ɼ. ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ. ʊ. ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ. ʃ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʅɸʇʈʗɾɽʅʀʗ ɺɼʆʃʔ ʃʀʅʀʀ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏʀ, 

ʉʆɼɽʈɾɸʑɽʁ ʇʈʆɼʆʃʔʅʋʖ ɽʄʂʆʉʊʅʋʖ ʂʆʄʇɽʅʉɸʎʀʖ 

ʂʈɸʇʀɺʀʅɸ ʊ.ʉ., ʄɸʎʂɽɺʀʏ ʄ.ʆ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ: ʂ. ʊ. ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ. ʃ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʈɽɾʀʄʆɺ ʇʆʃʋɺʆʃʅʆɺʆʁ ʃʀʅʀʀ ʅɸ ʇʕɺʄ 

ʗʅʋʐʂɽɺʀʏ ʂ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ.ʃ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʈɽɾʀʄʆɺ ʍʆʃʆʉʊʆɻʆ ʍʆɼɸ ʇʈʆʊʗɾɽʅʅʆʁ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏʀ ʅɸ 

ʆʉʅʆɺɽ ʇʈʆɻʈɸʄʄʅʆɻʆ ʂʆʄʇʃɽʂʉɸ MATHLAB  

ʄʆʈʆɿ ɸ.ʉ., ʄʆʈʆɿʆɺ ɸ. ɻ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ: ʂ. ʊ. ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ. ʃ. 

ʋʉʊʈʆʁʉʊɺʆ ʀ ɺʆɿʄʆɾʅʆʉʊʀ ɺʀʈʊʋɸʃʔʅʆʁ ʄʆɼɽʃʀ ʇʈʆʊʗɾɪʅʅʆʁ 

ʕʃɽʂʊʈʆʇɽʈɽɼɸʏʀ ʅɸ ʆʉʅʆɺɽ ʇʈʆɻʈɸʄʄʅʆɻʆ ʂʆʄʇʃɽʂʉɸ MATLAB  

ʊɸʈɸʂɸʅʆɺɸ ɸ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʊɸʈɾʀʅʉʂʀʁ ɸ. ʃ. 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ʕʅɽʈɻɽʊʀʂʀ ʀ ʇʋʊʀ ʀʍ ʈɽʐɽʅʀʗ 

ʉɽɺʈʋʂ ɼ.ɸ., ɸʅɼʈɸʃʆʁʊʔ ʆ.ʖ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʉɽʂɸʎʂʀʁ ɼ.ɸ. 
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ʇʈʆʀɿɺʆɼʉʊɺʆ ʀ ʍʈɸʅɽʅʀɽ ɺʆɼʆʈʆɼɸ 

ʏɽʈʅʖʂ ɼ.ɺ., ʄʓʉʃʀɺɽʎ ɸ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʉɽʂɸʎʂʀʁ ɼ.ɸ. 

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʋʑɽʈɹɸ  ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 

ɹʋʎɽʅʂʆ ʄ.ɸ., ʂʋɼɪʃʂɸ ɺ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʉɽʂɸʎʂʀʁ ɼ.ɸ. 

ɻʃʖʂʆʅʀʂɸ ï ʕʅɽʈɻʀʗ ɹʋɼʋʑɽɻʆ 

ɻʋʃʀɼɸ ɺ. ɼ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʉɽʂɸʎʂʀʁ ɼ. ɸ. 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ʊʈɸɼʀʎʀʆʅʅʆʁ ʕʅɽʈɻɽʊʀʂʀ ʀ ʀʍ ʇʆʉʃɽɼʉʊɺʀʗ 

ɾʋʈʋʅ ɽ.ʀ., ʃɸɿɸʈɽɺʀʏ ʀ.ɸ 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʉɽʂɸʎʂʀʁ ɼ.ɸ. 

ʈɸʉʉɽʀɺɸʅʀɽ ɿɸɻʈʗɿʅʗʖʑʀʍ ɺɽʑɽʉʊɺ ɺ ɸʊʄʆʉʌɽʈɽ 

ʂʆɿɸʂ ʉ. ʀ., ʂʋʈʔʗʅʆɺʀʏ ʉ. ɼ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʉɽʂɸʎʂʀʁ ɼ.ɸ. 

ʊɽʍʅʆʃʆɻʀʗ ʇʈʆʀɿɺʆɼʉʊɺɸ ʀ ʍʈɸʅɽʅʀʗ ɹʀʆʊʆʇʃʀɺɸ 

ʄʀʍɸʁʃʖʂ ɸ.ɸ., ɿɸʍɸʈɽɺʀʏ ʈ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʉɽʂɸʎʂʀʁ ɼ.ɸ. 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ʕʅɽʈɻʆʆɹɽʉʇɽʏɽʅʀʗ ʀ ʕʅɽʈɻʆʇʆʊʈɽɹʃɽʅʀʗ 

ʄʀʍɸʃɽɺʀʏ ʅ.ɸ., ʇʆɹɽɻʋʎ ɸ.ɼ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʉɽʂɸʎʂʀʁ ɼ.ɸ. 

ʇʃɸʊɸ ɿɸ ʇʈʀʈʆɼʅʓɽ ʈɽʉʋʈʉʓ ʀ ɿɸɻʈʗɿʅɽʅʀɽ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 

ʅʆɺʀʂ ʉ.ʀ., ʇʆɿʅʗʂ ɼ.ʆ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʉɽʂɸʎʂʀʁ ɼ.ɸ. 

ʂʆʅʎɽʇʎʀʗ ʇʈʀɹʆʈʅʆɻʆ ʋʏɪʊɸ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ ɺ ʈɽʉʇʋɹʃʀʂɽ ɹɽʃɸʈʋʉʔ 

ʈʋɼɸʂ ɼ. ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʇɽʊʈʋʐɸ ʖ.ʉ. 

ʋʇʈɸɺʃɽʅʀɽ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʔʖ ʆʊʆʇʃɽʅʀʗ. 

ɺɽʈɽʐʂʆ ɺ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʇɽʊʈʋʐɸ ʖ.ʉ. 

ʋʇʈɸɺʃʗɽʄʓɽ ʕʃɽʂʊʈʆʇʈʀɺʆɼʓ 

ɪʏ ʕ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʇɽʊʈʋʐɸ ʖ.ʉ. 

ʇʆɺʓʐɽʅʀɽ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ ʍʆʃʆɼʀʃʔʅʆɻʆ ʆɹʆʈʋɼʆɺɸʅʀʗ 

ʂʆɺɸʃɽɺɸ ɺ.ɼ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʇɽʊʈʋʐɸ ʖ.ʉ. 

ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ʕʃɽʂʊʈʀʌʀʎʀʈʆɺɸʅʅʆɻʆ ʊʈɸʅʉʇʆʈʊɸ 

ʂʋʐʅɽʈ ɼ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʇɽʊʈʋʐɸ ʖ.ʉ. 

ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ʊɽʍʅʆʃʆɻʀʁ ʅɸɻʈɽɺɸ 

ʇʀʅʏʋʂ ʖ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʇɽʊʈʋʐɸ ʖ.ʉ. 

ʊɽʍʅʀʂʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ɼʃʗ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʄɸʃʓʍ ɻʕʉ 

ʈɸɼʂɽɺʀʏ ɸ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʇɽʊʈʋʐɸ ʖ.ʉ. 
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ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ɺ ʍʀʄʀʏɽʉʂʆʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ ʀ ʅɽʌʊɽʇɽʈɽʈɸɹʆʊʂɽ 

ʊɸʈɸʂɸʅʆɺɸ ɸ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʇɽʊʈʋʐɸ ʖ.ʉ. 

ʉʆɺʈɽʄɽʅʅʓɽ ʇʆɼʍʆɼʓ ʂ ʇʈʆɽʂʊʀʈʆɺɸʅʀʖ ʇʆɼʉʊɸʅʎʀʁ 110 ʂɺ 

ʃʀʉɸʁ ʀ.ɻ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ɻɸʇɸʅʖʂ ʉ.ɻ. 

ʄʆʃʅʀɽɿɸʑʀʊɸ ʀ ɿɸɿɽʄʃɽʅʀɽ ɿɼɸʅʀʁ ʀ ʉʆʆʈʋɾɽʅʀʁ. ʄɽʊʆɼʀʂɸ ʈɸʉʏɽʊɸ 

ɺʃɸʉʆɺ ɸ. ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ɻɸʇɸʅʖʂ ʉ. ɻ. 

ʇʈʀʄɽʅɽʅʀɽ ʇʈʆɻʈɸʄʄʅʆɻʆ ʂʆʄʇʃɽʂʉɸ POWERWORLD SIMULATOR ɼʃʗ ʈɸʉʏɪʊɸ 

ʋʉʊɸʅʆɺʀɺʐʀʍʉʗ ʈɽɾʀʄʆɺ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʉɽʊʀ 

ɻʆʃʋɹ ʗ.ɺ., ʏʋʄɸʏɽʅʂʆ ʄ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʄ.ʊ.ʅ., ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ɺʆʃʂʆɺ ɸ.ɸ. 

ʈɸʉʏɽʊ ʋʉʊʆʁʏʀɺʆʉʊʀ ɸʉʀʅʍʈʆʅʅʆɻʆ ɼɺʀɻɸʊɽʃʗ 

ɹɽʃʆɺ ʇ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʄ.ʊ.ʅ., ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ɺʆʃʂʆɺ ɸ.ɸ. 

ʆʇʈɽɼɽʃɽʅʀɽ ʉʆʇʈʆʊʀɺʃɽʅʀʗ ʐʋʅʊɸ ʇʈʀ ʅɽʉʀʄʄɽʊʈʀʏʅʆʄ ʂʆʈʆʊʂʆʄ 

ɿɸʄʓʂɸʅʀʀ ʀ ʇʈɽɼɽʃʔʅʆɻʆ ɺʈɽʄɽʅʀ ʆʊʂʃʖʏɽʅʀʗ ʇʆɺʈɽɾɼɽʅʅʆʁ ʃʀʅʀʀʀ 

ʕʃɽʂʊʈʆʇɽʈɽɼɸʏʀ 

ʄʆʉʂɸʃɪɺ ʅ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʄ.ʊ.ʅ., ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ɺʆʃʂʆɺ ɸ.ɸ. 
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ʋɼʂ.621.321 

ʆʉʅʆɺʅʓɽ ʕʃɽʄɽʅʊʓ ʂʆʅʉʊʈʋʂʎʀʀ ʂɸɹɽʃʔʅʓʍ ʃʀʅʀʁ 

ʕʃɽʂʊʈʆʇɽʈɽɼɸʏ 

ʉʘʨʘʢʚʘʰʘ ɸ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʝʪʨʘʰʝʚʠʯ ʅ.ʉ. 

ɼʣʷ ʥʘʯʘʣʘ ʩʪʦʠʪ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ. ʂʘʙʝʣʴʥʘʷ ʣʠʥʠʷ ð ʣʠʥʠʷ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʪʜʝʣʴʥʳʭ ʝʸ ʠʤʧʫʣʴʩʦʚ ʠʣʠ ʦʧʪʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ ʠ ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʘʙʝʣʝʡ (ʧʨʦʚʦʜʦʚ, 

ʪʦʢʦʧʨʦʚʦʜʦʚ) ʩ ʩʦʝʜʠʥʠʪʝʣʴʥʳʤʠ, ʩʪʦʧʦʨʥʳʤʠ ʠ ʢʦʥʝʯʥʳʤʠ ʤʫʬʪʘʤʠ (ʫʧʣʦʪʥʝʥʠʷʤʠ) ʠ 

ʢʨʝʧʝʞʥʳʤʠ ʜʝʪʘʣʷʤʠ ʧʨʦʣʦʞʝʥʥʘʷ, ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ 

ʢʦʨʦʙʘʭ, ʛʠʙʢʠʭ ʪʨʫʙʘʭ, ʥʘ ʣʦʪʢʘʭ, ʨʦʣʠʢʘʭ, ʪʨʦʩʘʭ, ʠʟʦʣʷʪʦʨʘʭ, ʩʚʦʙʦʜʥʳʤ ʧʦʜʚʝʰʠʚʘʥʠʝʤ, 

ʘ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥ ʠ ʧʦʪʦʣʢʦʚ ʠ ʚ ʧʫʩʪʦʪʘʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʣʠ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ. 

ʉ ʩʝʨʝʜʠʥʳ 80-ʭ ʛʦʜʦʚ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʘʙʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʚʝʣʠʩʴ ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʢʘʙʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ð ʩʠʣʦʚʳʭ ʢʘʙʝʣʝʡ ʚʳʩʦʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʩ ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʠʟʦʣʷʮʠʝʡ, ʩʠʣʦʚʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʢʘʙʝʣʝʡ ʧʦʥʠʞʝʥʥʦʡ 

ʛʦʨʶʯʝʩʪʠ, ʦʧʪʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ ʠ ʜʨ. 

ɼʣʷ ʧʨʦʢʣʘʜʢʠ ʧʦ ʩʣʦʞʥʳʤ ʧʦʜʟʝʤʥʳʤ ʪʨʘʩʩʘʤ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʝʨʝʩʝʯʝʥʠʡ ʩ 

ʠʥʞʝʥʝʨʥʳʤʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʩʦʟʜʘʥʳ ʢʘʙʝʣʠ 110 ʢɺ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʨʦʬʠʣʴʥʦʡ ʦʙʦʣʦʯʢʦʡ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ. ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʠʟʛʦʪʦʚʣʝʥʳ ʢʘʙʝʣʠ ʩ ʧʣʘʩʪʤʘʩʩʦʚʦʡ 

ʠʟʦʣʷʮʠʝʡ, ʠ ʘʨʤʘʪʫʨʘ ʢ ʥʠʤ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 220 ʢɺ. 

ɼʣʷ ɸʕʉ ʨʘʟʨʘʙʦʪʘʥʳ ʩʠʣʦʚʳʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʢʘʙʝʣʠ, ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝ ʛʦʨʝʥʠʝ, ʩ 

ʠʟʦʣʷʮʠʝʡ ʠʟ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʥʦʛʦ ʧʣʘʩʪʠʢʘʪʘ ʧʦʥʠʞʝʥʥʦʡ ʛʦʨʶʯʝʩʪʠ. ʅʘ ʥʘʧʨʷʞʝʥʠʝ 1ð

10 ʢɺ ʦʩʚʦʝʥ ʚʳʧʫʩʢ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʣʦʚʳʭ ʢʘʙʝʣʝʡ, ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭ ʛʦʨʝʥʠʝ, ʥʘ 

ʦʩʥʦʚʝ ʦʙʳʯʥʳʭ ʢʘʙʝʣʝʡ ʩ ʧʨʦʧʠʪʘʥʥʦʡ ʙʫʤʘʞʥʦʡ ʠʟʦʣʷʮʠʝʡ ʚ ʘʣʶʤʠʥʠʝʚʦʡ ʦʙʦʣʦʯʢʝ. 

ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʧʦʜʫʰʢʝ ʧʦʜ ʙʨʦʥʝʡ ʩʣʦʷ ʠʟ ʩʪʝʢʣʦʧʨʷʞʠ ʠ ʙʨʦʥʠ ʠʟ ʜʚʫʭ ʩʪʘʣʴʥʳʭ 

ʦʮʠʥʢʦʚʘʥʥʳʭ ʙʨʦʥʝʣʝʥʪ ʢʘʙʝʣʠ ʩʦʭʨʘʥʷʶʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʛʥʷ ʚ 

ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 20 ʤʠʥ. ɿʘʚʝʨʰʝʥʳ ʪʘʢʞʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʢʘʙʝʣʝʡ ʩ ʥʠʟʢʠʤ ʜʳʤʦ- ʠ 

ʛʘʟʦʚʳʜʝʣʝʥʠʝʤ ʧʨʠ ʛʦʨʝʥʠʠ. 

ɼʣʷ ɸʕʉ ʩʦʟʜʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʨʤʦʨʘʜʠʘʮʠʦʥʥʦʩʪʦʡʢʠʝ ʩʠʣʦʚʳʝ, ʢʦʥʪʨʦʣʴʥʳʝ ʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʢʘʙʝʣʠ, ʤʦʥʪʘʞʥʳʝ ʧʨʦʚʦʜʘ ʠ ʢʘʙʝʣʴʥʘʷ ʘʨʤʘʪʫʨʘ (ʪʝʨʤʦʫʩʘʞʠʚʘʝʤʳʝ 

ʪʨʫʙʢʠ ʠ ʧʝʨʯʘʪʢʠ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʦʙʣʫʯʘʝʤʦʡ ʟʦʥʝ ɸʕʉ. ɺ ʵʪʠʭ ʠʟʜʝʣʠʷʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ (ʩʪʝʢʣʦʚʦʣʦʢʦʥʥʳʡ ʠ ʧʨʝʩʩ-ʚʦʣʦʢʦʥʥʳʡ ʧʦʨʦʰʢʠ 

ʦʢʩʠʜʘ ʤʘʛʥʠʷ) ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ (ʨʘʜʠʘʮʠʦʥʥʦʩʰʠʪʳʝ ʢʦʤʧʦʟʠʮʠʠ ʧʦʣʠʦʣʝʬʠʥʦʚ). 

ɼʣʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʦʩʚʦʠʣʘ 

ʚʳʧʫʩʢ ʢʘʙʝʣʝʡ ɸʇɺɻ-ʩ ʠ ɸɺɺɻ-ʩ ʥʘ ʥʘʧʨʷʞʝʥʠʝ ʜʦ 660 ɺ ʩ ʩʝʯʝʥʠʝʤ ʞʠʣ ʜʦ 50 ʤʤ2, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʚ ʟʝʤʣʝ ʠ ʚ ʚʦʟʜʫʭʝ. ʆʩʚʦʝʥ ʚʳʧʫʩʢ ʢʘʙʝʣʝʡ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʛʨʝʚʘ ʞʠʣ ʩʝʯʝʥʠʝʤ ʦʪ 2,5 ʜʦ 240 ʤʤ2 ʠ ʩʝʯʝʥʠʝʤ ʥʫʣʝʚʦʡ ʞʠʣʳ ʜʦ 50% 

ʩʝʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʞʠʣ. ɼʣʷ ʜʦʞʜʝʚʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩʦʟʜʘʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʢʘʙʝʣʠ, 

ʩʦʜʝʨʞʘʱʠʝ ʩʠʣʦʚʳʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʞʠʣʳ. 

ʉʠʣʦʚʳʝ ʢʘʙʝʣʠ ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʞʠʣ, 

ʠʟʦʣʷʮʠʠ, ʦʙʦʣʦʯʝʢ ʠ ʟʘʱʠʪʥʳʭ ʧʦʢʨʦʚʦʚ. ʂʨʦʤʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʢʘʙʝʣʷ 

ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʵʢʨʘʥʳ, ʞʠʣʳ ʟʘʱʠʪʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ ʠ ʟʘʧʦʣʥʠʪʝʣʠ. 

ʉʠʣʦʚʳʝ ʢʘʙʝʣʠ ʨʘʟʣʠʯʘʶʪ: ʧʦ ʨʦʜʫ ʤʝʪʘʣʣʘ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʞʠʣ ð ʢʘʙʝʣʠ ʩ 

ʘʣʶʤʠʥʠʝʚʳʤʠ ʠ ʤʝʜʥʳʤʠ ʞʠʣʘʤʠ; ʧʦ ʨʦʜʫ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʤʠ ʠʟʦʣʠʨʫʶʪʩʷ 

ʪʦʢʦʚʝʜʫʱʠʝ ʞʠʣʳ, ð ʢʘʙʝʣʠ ʩ ʙʫʤʘʞʥʦʡ, ʩ ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʠ ʨʝʟʠʥʦʚʦʡ ʠʟʦʣʷʮʠʝʡ; ʧʦ ʨʦʜʫ 

ʟʘʱʠʪʳ ʠʟʦʣʷʮʠʠ ʞʠʣ ʢʘʙʝʣʝʡ ʦʪ ʚʣʠʷʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ð ʢʘʙʝʣʠ ʚ ʤʝʪʘʣʣʠʯʝʩʢʦʡ, 

ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʠ ʨʝʟʠʥʦʚʦʡ ʦʙʦʣʦʯʢʝ; ʧʦ ʩʧʦʩʦʙʫ ʟʘʱʠʪʳ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ð 

ʙʨʦʥʠʨʦʚʘʥʥʳʝ ʠ ʥʝʙʨʦʥʠʨʦʚʘʥʥʳʝ; ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʞʠʣ ð ʦʜʥʦ-, ʜʚʫʭ-, ʪʨʝʭ-, ʯʝʪʳʨʝʭ- ʠ 

ʧʷʪʠʞʠʣʴʥʳʝ. 



 

 

304 ɸ ʢʪ ʫʘ ʣ ʴ ʥ ʳ ʝ  ʧ ʨʦʙ ʣ ʝ ʤ ʳ  ʵ ʥ ʝ ʨʛ ʝʪ ʠ ʢʠ.  ʉ ʅ ʊʂ- 7 4  

ʂʘʞʜʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʢʘʙʝʣʝʡ ʠʤʝʝʪ ʩʚʦʠ ʦʙʦʟʥʘʯʝʥʠʝ ʠ ʤʘʨʢʫ ʄʘʨʢʘ ʢʘʙʝʣʷ 

ʩʦʩʪʘʚʣʷʝʪʩʷ ʠʟ ʥʘʯʘʣʴʥʳʭ ʙʫʢʚ ʩʣʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʶ ʢʘʙʝʣʷ. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʠʣʦʚʳʝ ʢʘʙʝʣʠ 

 

ʏʝʪʳʨʝʭʞʠʣʴʥʳʡ ʢʘʙʝʣʴ ʥʘʧʨʷʞʝʥʠʝʤ 380 ɺ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ: 1 - ʪʦʢʦʧʨʦʚʦʜʷʱʠʝ 

ʬʘʟʥʳʝ ʞʠʣʳ; 2 - ʙʫʤʘʞʥʘʷ ʬʘʟʥʘʷ ʠ ʧʦ-ʷʩʥʘʷ ʠʟʦʣʷʮʠʷ; 3 - ʟʘʱʠʪʥʘʷ ʦʙʦʣʦʯʢʘ; 4 - ʩʪʘʣʴʥʘʷ 

ʙʨʦʥʷ; 5 - ʟʘʱʠʪʥʳʡ ʧʦ-ʢʨʦʚ; 6 - ʙʫʤʘʞʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ; 7 - ʥʫʣʝʚʘʷ ʞʠʣʘ. 

ʊʨʝʭʞʠʣʴʥʳʡ ʢʘʙʝʣʴ ʩ ʙʫʤʘʞʥʦʡ ʠʟʦʣʷʮʠʝʡ ʥʘʧʨʷʞʝʥʠʝʤ 10 ʢɺ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ: 1 

- ʪʦʢʦʚʝʜʫʱʠʝ ʞʠʣʳ; 2 - ʬʘʟʥʘʷ ʠʟʦʣʷ-ʮʠʷ; 3 - ʦʙʱʘʷ ʧʦʷʩʥʘʷ ʠʟʦʣʷʮʠʷ; 4 - ʟʘʱʠʪʥʘʷ 

ʦʙʦʣʦʯʢʘ; 5 - ʧʦʜʫʰʢʘ ʧʦʜ ʙʨʦʥʝʡ; 6 - ʩʪʘʣʴʥʘʷ ʙʨʦʥʷ; 7 - ʟʘʱʠʪʥʳʡ ʧʦʢʨʦʚ; 8 ï ʟʘʧʦʣʥʠʪʝʣʴ. 

ʊʨʝʭʞʠʣʴʥʳʡ ʢʘʙʝʣʴ ʥʘʧʨʷʞʝʥʠʝʤ 35 ʢɺ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 3.13, ʚ. ɺ ʥʝʛʦ ʚʭʦʜʷʪ: 1 - 

ʢʨʫʛʣʳʝ ʪʦʢʦʧʨʦʚʦʜʷʱʠʝ ʞʠʣʳ; 2 - ʧʦʣʫʧʨʦʚʦʜʷʱʠʝ ʵʢ-ʨʘʥʳ; 3 - ʬʘʟʥʘʷ ʠʟʦʣʷʮʠʷ; 4 - 

ʩʚʠʥʮʦʚʘʷ ʦʙʦʣʦʯʢʘ; 5 - ʧʦʜʫʰʢʘ; 6 - ʟʘʧʦʣʥʠ-ʪʝʣʴ ʠʟ ʢʘʙʝʣʴʥʦʡ ʧʨʷʞʠ; 7 - ʩʪʘʣʴʥʘʷ ʙʨʦʥʷ; 8 

- ʟʘʱʠʪʥʳʡ ʧʦʢʨʦʚ. 

ʊʦʢʦʧʨʦʚʦʜʷʱʠʝ ʞʠʣʳ ʷʚʣʷʶʪʩʷ ʧʨʦʚʦʜʥʠʢʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʉʠʣʦʚʳʝ ʢʘʙʝʣʠ 

ʠʤʝʶʪ ʦʩʥʦʚʥʳʝ ʠ ʥʫʣʝʚʳʝ ʞʠʣʳ. ʊʨʝʭʞʠʣʴʥʳʝ ʢʘʙʝʣʠ ʠʤʝʶʪ ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʝ ʞʠʣʳ, ʘ 

ʯʝʪʳʨʝʭʞʠʣʴʥʳʝ ð ʪʨʠ ʦʩʥʦʚʥʳʝ ʠ ʦʜʥʫ ʥʫʣʝʚʫʶ. ʆʩʥʦʚʥʳʝ ʞʠʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʘ ʥʫʣʝʚʳʝ ð ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʟʥʦʩʪʠ ʪʦʢʦʚ ʬʘʟ ʧʨʠ ʠʭ 

ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʥʘʛʨʫʟʢʝ ʅʫʣʝʚʳʝ ʞʠʣʳ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ ʥʝʡʪʨʘʣʠ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ. 

ʊʦʢʦʧʨʦʚʦʜʷʱʠʝ ʞʠʣʳ ʩʠʣʦʚʳʭ ʢʘʙʝʣʝʡ ʠʟʛʦʪʦʚʣʷʶʪ ʠʟ ʘʣʶʤʠʥʠʷ ʠ ʤʝʜʠ 

ʦʜʥʦʧʨʦʚʦʣʦʯʥʳʤʠ ʠ ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʤʠ. ʇʦ ʬʦʨʤʝ ʞʠʣʳ ʚʳʧʦʣʥʷʶʪ ʢʨʫʛʣʳʤʠ, 

ʩʝʢʪʦʨʥʳʤʠ ʠʣʠ ʩʝʛʤʝʥʪʥʳʤʠ (ʈʠʩʫʥʦʢ 1). 

ɸʣʶʤʠʥʠʝʚʳʝ ʞʠʣʳ ʢʘʙʝʣʝʡ ʜʦ 35 ʤʤ2 ʚʢʣʶʯʠʪʝʣʴʥʦ ʠʟʛʦʪʦʚʣʷʶʪ 

ʦʜʥʦʧʨʦʚʦʣʦʯʥʳʤʠ, 50ð240 ʤʤ2 ð ʦʜʥʦʧʨʦʚʦʣʦʯʥʳʤʠ ʠʣʠ ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʤʠ, 300ð800 

ʤʤ2 ð ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʤʠ. 

ʄʝʜʥʳʝ ʞʠʣʳ ʜʦ 16 ʤʤ2 ʚʢʣʶʯʠʪʝʣʴʥʦ ʠʟʛʦʪʦʚʣʷʶʪ ʦʜʥʦʧʨʦʚʦʣʦʯʥʳʤʠ, 25 ð 95 ʤʤ2 

ð ʦʜʥʦʧʨʦʚʦʣʦʯʥʳʤʠ ʠʣʠ ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʤʠ, 120 ð 800 ʤʤ2 ð ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʤʠ. 

ʅʫʣʝʚʘʷ ʞʠʣʘ ʠʣʠ ʞʠʣʘ ʟʘʱʠʪʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʝʪ ʩʝʯʝʥʠʝ, 

ʫʤʝʥʴʰʝʥʥʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʥʦʚʥʳʤʠ ʞʠʣʘʤʠ. ʆʥʘ ʙʳʚʘʝʪ ʢʨʫʛʣʦʡ, ʩʝʢʪʦʨʥʦʡ. 

ʀʟʦʣʷʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʞʠʣ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʢ ʟʘʟʝʤʣʝʥʥʦʡ ʦʙʦʣʦʯʢʝ (ʟʝʤʣʝ). ʇʨʠʤʝʥʷʝʪʩʷ ʙʫʤʘʞʥʘʷ, 

ʨʝʟʠʥʦʚʘʷ ʠ ʧʣʘʩʪʤʘʩʩʦʚʘʷ (ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʥʘʷ ʠ ʧʦʣʠʵʪʠʣʝʥʦʚʘʷ) ʠʟʦʣʷʮʠʷ. 

ʀʟʦʣʷʮʠʷ, ʥʘʣʦʞʝʥʥʘʷ ʥʘ ʞʠʣʫ ʢʘʙʝʣʷ, ʥʘʟʳʚʘʝʪʩʷ ʠʟʦʣʷʮʠʝʡ ʞʠʣʳ. ʀʟʦʣʷʮʠʷ, 

ʥʘʣʦʞʝʥʥʘʷ ʧʦʚʝʨʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʢʨʫʯʝʥʥʳʭ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʫʣʦʞʝʥʥʳʭ ʞʠʣ 

ʤʥʦʛʦʞʠʣʴʥʦʛʦ ʢʘʙʝʣʷ, ʥʘʟʳʚʘʝʪʩʷ ʧʦʷʩʥʦʡ. ɹʫʤʘʞʥʘʷ ʠʟʦʣʷʮʠʷ ʢʘʙʝʣʝʡ ʧʨʦʧʠʪʳʚʘʝʪʩʷ 

ʚʷʟʢʠʤʠ ʧʨʦʧʠʪʦʯʥʳʤʠ ʩʦʩʪʘʚʘʤʠ (ʤʘʩʣʦʢʘʥʠʬʦʣʴʥʳʤʠ ʠʣʠ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʤʠ 

ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ). 

ʅʝʜʦʩʪʘʪʢʦʤ ʢʘʙʝʣʝʡ ʩ ʚʷʟʢʠʤ ʧʨʦʧʠʪʦʯʥʳʤ ʩʦʩʪʘʚʦʤ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʢʣʘʜʢʠ ʠʭ ʧʦ ʥʘʢʣʦʥʥʳʤ ʪʨʘʩʩʘʤ. 

ɼʣʷ ʧʨʦʢʣʘʜʢʠ ʧʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʠ ʢʨʫʪʦʥʘʢʣʦʥʥʳʤ ʪʨʘʩʩʘʤ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʟʥʦʩʪʠ 

ʫʨʦʚʥʝʡ ʠʟʛʦʪʦʚʣʷʶʪ ʢʘʙʝʣʠ ʩ ʙʫʤʘʞʥʦʡ ʠʟʦʣʷʮʠʝʡ, ʧʨʦʧʠʪʘʥʥʦʡ ʦʩʦʙʳʤ ʩʦʩʪʘʚʦʤ ʥʘ 

ʦʩʥʦʚʝ ʮʝʨʝʟʠʥʘ ʠʣʠ ʧʦʣʠʠʟʦʙʫʪʠʣʝʥʘ. ʕʪʦʪ ʩʦʩʪʘʚ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʚʷʟʢʦʩʪʴ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʧʨʠ ʥʘʛʨʝʚʝ ʢʘʙʝʣʷ, ʧʨʦʣʦʞʝʥʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦ ʠʣʠ ʧʦ ʢʨʫʪʦʥʘʢʣʦʥʥʦʡ ʪʨʘʩʩʝ, ʦʥ ʥʝ 
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ʩʪʝʢʘʝʪ ʚʥʠʟ. ʇʦʵʪʦʤʫ ʢʘʙʝʣʠ ʩ ʪʘʢʦʡ ʠʟʦʣʷʮʠʝʡ ʤʦʞʥʦ ʧʨʦʢʣʘʜʳʚʘʪʴ ʥʘ ʣʶʙʫʶ ʚʳʩʦʪʫ, ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʢʘʙʝʣʠ ʩ ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʠ ʨʝʟʠʥʦʚʦʡ ʠʟʦʣʷʮʠʝʡ. 

ʈʝʟʠʥʦʚʘʷ ʠʟʦʣʷʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟ ʩʧʣʦʰʥʦʛʦ ʩʣʦʷ ʨʝʟʠʥʳ ʠʣʠ ʠʟ ʨʝʟʠʥʦʚʳʭ ʣʝʥʪ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʚʫʣʢʘʥʠʟʘʮʠʝʡ. ʉʠʣʦʚʳʝ ʢʘʙʝʣʠ ʩ ʨʝʟʠʥʦʚʦʡ ʠʟʦʣʷʮʠʝʡ ʧʨʠʤʝʥʷʶʪ ʚ ʩʝʪʷʭ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʜʦ 1 ʢɺ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʦ 10 ʢɺ. 

ʉʠʣʦʚʳʝ ʢʘʙʝʣʠ ʩ ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʠʟʦʣʷʮʠʝʡ ʠʤʝʶʪ ʠʟʦʣʷʮʠʶ ʠʟ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʥʦʛʦ 

ʧʣʘʩʪʠʢʘʪʘ ʚ ʚʠʜʝ ʩʧʣʦʰʥʦʛʦ ʩʣʦʷ ʠʣʠ ʠʟ ʢʦʤʧʦʟʠʮʠʡ ʧʦʣʠʵʪʠʣʝʥʘ. ɺʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʭʦʜʷʪ ʢʘʙʝʣʠ ʩ ʠʟʦʣʷʮʠʝʡ ʠʟ ʩʘʤʦʟʘʪʫʭʘʶʱʝʛʦ (ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʛʦʨʝʥʠʷ) ʠ 

ʚʫʣʢʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ. 

ʕʢʨʘʥʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʟʘʱʠʪʳ ʚʥʝʰʥʠʭ ʮʝʧʝʡ ʦʪ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ 

ʪʦʢʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʧʦ ʢʘʙʝʣʶ, ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚʦʢʨʫʛ 

ʞʠʣ ʢʘʙʝʣʷ. ʕʢʨʘʥʳ ʚʳʧʦʣʥʷʶʪ ʠʟ ʧʦʣʫʧʨʦʚʦʜʷʱʝʡ ʙʫʤʘʛʠ ʠ ʘʣʶʤʠʥʠʝʚʦʡ ʠʣʠ ʤʝʜʥʦʡ 

ʬʦʣʴʛʠ. 

ɿʘʧʦʣʥʠʪʝʣʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʘʙʝʣʷ ʩ ʮʝʣʴʶ ʛʝʨʤʝʪʠʟʘʮʠʠ, ʧʨʠʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʬʦʨʤʳ 

ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʙʝʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʝʡ ʧʨʠʤʝʥʷʶʪ 

ʞʛʫʪʳ ʠʟ ʙʫʤʘʞʥʳʭ ʣʝʥʪ ʠʣʠ ʢʘʙʝʣʴʥʦʡ ʧʨʷʞʠ, ʥʠʪʠ ʠʟ ʧʣʘʩʪʤʘʩʩʳ ʠʣʠ ʨʝʟʠʥʳ. 

ʆʙʦʣʦʯʢʠ. ɸʣʶʤʠʥʠʝʚʘʷ, ʩʚʠʥʮʦʚʘʷ, ʩʪʘʣʴʥʘʷ ʛʦʬʨʠʨʦʚʘʥʥʘʷ, ʧʣʘʩʪʤʘʩʩʦʚʘʷ ʠ 

ʨʝʟʠʥʦʚʘʷ ʥʝʛʦʨʶʯʘʷ (ʥʘʡʨʠʪʦʚʘʷ) ʦʙʦʣʦʯʢʠ ʢʘʙʝʣʷ ʧʨʝʜʦʭʨʘʥʷʶʪ ʚʥʫʪʨʝʥʥʠʝ ʵʣʝʤʝʥʪʳ 

ʢʘʙʝʣʷ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʚʣʘʛʦʡ ʢʠʩʣʦʪʘʤʠ, ʛʘʟʘʤʠ ʠ ʪ. ʧ. 

ɸʣʶʤʠʥʠʝʚʫʶ ʦʙʦʣʦʯʢʫ ʩʠʣʦʚʳʭ ʢʘʙʝʣʝʡ ʥʘ ʥʘʧʨʷʞʝʥʠʝ ʜʦ 1 ʢɺ ʜʦʧʫʩʢʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʯʝʪʚʝʨʪʦʡ (ʥʫʣʝʚʦʡ) ʞʠʣʳ ʚ ʯʝʪʳʨʝʭʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ ʩ ʛʣʫʭʦʟʘʟʝʤʣʝʥʥʦʡ ʥʝʡʪʨʘʣʴʶ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʫʩʪʘʥʦʚʦʢ ʩʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʨʝʜʦʡ ʠ 

ʫʩʪʘʥʦʚʦʢ, ʚ ʢʦʪʦʨʳʭ ʪʦʢ ʚ ʥʫʣʝʚʦʤ ʧʨʦʚʦʜʝ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 75 

% ʪʦʢʘ ʚ ʬʘʟʥʦʡ ʞʠʣʝ. 

ɿʘʱʠʪʥʳʝ ʧʦʢʨʦʚʳ. ʊʘʢ ʢʘʢ ʦʙʦʣʦʯʢʠ ʢʘʙʝʣʝʡ ʤʦʛʫʪ ʧʦʚʨʝʞʜʘʪʴʩʷ ʠ ʜʘʞʝ ʨʘʟʨʫʰʘʪʴʩʷ 

ʦʪ ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʠʭ ʧʦʢʨʳʚʘʶʪ ʟʘʱʠʪʥʳʤʠ ʧʦʢʨʦʚʘʤʠ. 

ɿʘʱʠʪʥʳʝ ʧʦʢʨʦʚʳ ʧʨʝʜʦʭʨʘʥʷʶʪ ʦʙʦʣʦʯʢʠ ʢʘʙʝʣʷ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʢʦʨʨʦʟʠʠ, 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ). ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʦʜʫʰʢʘ, ʙʨʦʥʝʧʦʢʨʦʚ ʠ ʥʘʨʫʞʥʳʡ ʧʦʢʨʦʚ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʙʝʣʷ ʧʨʠʤʝʥʷʶʪ ʦʜʠʥ, ʜʚʘ ʠʣʠ ʪʨʠ ʟʘʱʠʪʥʳʭ ʧʦʢʨʦʚʘ. 

ʇʦʜʫʰʢʘ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʵʢʨʘʥ ʠʣʠ ʦʙʦʣʦʯʢʫ ʜʣʷ ʠʭ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʥʪʘʤʠ ʠʣʠ ʧʨʦʚʦʣʦʢʘʤʠ ʙʨʦʥʠ. ʇʦʜʫʰʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟ ʩʣʦʝʚ ʧʨʦʧʠʪʘʥʥʦʡ 

ʢʘʙʝʣʴʥʦʡ ʧʨʷʞʠ, ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʥʳʭ, ʧʦʣʠʘʤʠʜʥʳʭ ʠ ʜʨʫʛʠʭ ʨʘʚʥʦʮʝʥʥʳʭ ʣʝʥʪ, 

ʢʨʝʧʠʨʦʚʘʥʥʦʡ ʙʫʤʘʛʠ, ʙʠʪʫʤʥʦʛʦ ʩʦʩʪʘʚʘ ʠʣʠ ʙʠʪʫʤʘ. 

ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʦʙʦʣʦʯʢʠ ʢʘʙʝʣʝʡ ʦʙʤʘʪʳʚʘʶʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʘʣʴʥʦʡ ʣʝʥʪʦʯʥʦʡ ʠʣʠ ʧʨʦʚʦʣʦʯʥʦʡ ʙʨʦʥʝʡ. 

ʇʨʦʚʦʣʦʯʥʫʶ ʙʨʦʥʶ ʚʳʧʦʣʥʷʶʪ ʠʟ ʢʨʫʛʣʳʭ ʠʣʠ ʧʣʦʩʢʠʭ ʧʨʦʚʦʣʦʢ. ɹʨʦʥʷ ʠʟ ʧʣʦʩʢʠʭ 

ʩʪʘʣʴʥʳʭ ʣʝʥʪ ʟʘʱʠʱʘʝʪ ʢʘʙʝʣʠ ʪʦʣʴʢʦ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. ɹʨʦʥʷ ʠʟ ʩʪʘʣʴʥʳʭ 

ʧʨʦʚʦʣʦʢ ʧʦʤʠʤʦ ʵʪʦʛʦ ʚʦʩʧʨʠʥʠʤʘʝʪ ʪʘʢʞʝ ʠ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʫʩʠʣʠʷ. ʕʪʠ ʫʩʠʣʠʷ 

ʚʦʟʥʠʢʘʶʪ ʚ ʢʘʙʝʣʷʭ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʝʡ ʥʘ ʙʦʣʴʰʫʶ ʚʳʩʦʪʫ ʠʣʠ ʧʦ 

ʢʨʫʪʦʥʘʢʣʦʥʥʳʤ ʪʨʘʩʩʘʤ. 

ɼʣʷ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʙʨʦʥʠ ʢʘʙʝʣʝʡ ʦʪ ʢʦʨʨʦʟʠʠ ʝʝ ʧʦʢʨʳʚʘʶʪ ʥʘʨʫʞʥʳʤ ʧʦʢʨʦʚʦʤ, 

ʚʳʧʦʣʥʝʥʥʳʤ ʠʟ ʩʣʦʷ ʢʘʙʝʣʴʥʦʡ ʠʣʠ ʩʪʝʢʣʷʥʥʦʡ ʧʨʷʞʠ, ʧʨʦʧʠʪʘʥʥʦʡ ʙʠʪʫʤʥʳʤ ʩʦʩʪʘʚʦʤ, ʘ 

ʚ ʥʝʢʦʪʦʨʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʦʚʝʨʭ ʩʣʦʝʚ ʧʨʷʞʠ ʠ ʙʠʪʫʤʘ ʥʘʢʣʘʜʳʚʘʶʪ ʚʳʧʨʝʩʩʦʚʘʥʥʳʡ 

ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʥʳʡ ʠʣʠ ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ ʰʣʘʥʛ. 
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ʋɼʂ 629.735 

ʆɹʃɸʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʀ ʆʉʆɹɽʅʅʆʉʊʀ ʀʉʇʆʃʅɽʅʀʗ 

ɺʆɿɼʋʐʅʓʍ ʃʀʅʀʁ ʉ ʀɿʆʃʀʈʆɺɸʅʅʓʄʀ ʇʈʆɺʆɼɸʄʀ 

ɼʨʦʟʜʦʚʩʢʘʷ ɽ.ɺ, ʄʦʨʦʟʦʚʘ ɸ.ʕ, ʈʳʞʢʦʚ ʅ.ʉ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʝʪʨʘʰʝʚʠʯ ʅ.ʉ. 

ɺʦʟʜʫʰʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʠʟʦʣʷʮʠʠ ʪʦʢʦʚʦʜʦʚ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʟʜʫʭʘ ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʘʪʤʦʩʬʝʨʳ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦ, ʯʪʦ 

ʝʛʦ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʳ, ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʠ 

ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʵʪʠ ʬʘʢʪʦʨʳ ʚʳʙʠʨʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʧʨʦʚʦʜʘʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʥʘʧʨʷʞʝʥʠʷ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʟʥʘʯʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ 

ʙʝʟʦʧʘʩʥʦʝ ʫʜʘʣʝʥʠʝ ʧʨʦʚʦʜʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʇʦʩʢʦʣʴʢʫ ʧʦʪʝʥʮʠʘʣ ʢʘʞʜʦʛʦ ʪʦʢʦʚʦʜʘ ʤʦʞʝʪ ʩʪʝʢʘʪʴ ʥʘ ʟʝʤʣʶ, ʪʦ ʧʨʦʚʦʜʘ ʬʘʟ ʪʘʢʞʝ 

ʫʜʘʣʷʶʪʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ʆʜʥʘʢʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʠʭ ʧʦʜʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ 

ʧʦʪʦʤʫ, ʯʪʦ ʧʦʜ ʥʠʤʠ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʠʣʠ ʨʘʙʦʪʘʪʴ ʣʶʜʠ, ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʨʘʟʤʝʱʘʪʴʩʷ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ. ɺʩʝ ʵʪʦ ʫʯʠʪʳʚʘʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʝʡ ʦʧʦʨʳ, 

ʥʘ ʢʦʪʦʨʦʡ ʟʘʢʨʝʧʣʷʶʪʩʷ ʧʨʦʚʦʜʘ. 

ʂʨʦʤʝ ʚʳʙʦʨʘ ʚʦʟʜʫʰʥʦʡ ʜʠʩʪʘʥʮʠʠ ʤʝʞʜʫ ʧʨʦʚʦʜʘʤʠ ʠ ʟʝʤʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʨʝʧʠʪʴ 

ʪʦʢʦʚʦʜʳ ʥʘ ʤʘʯʪʘʭ ʪʘʢ, ʯʪʦʙʳ ʥʝ ʥʘʨʫʰʠʪʴ ʠʭ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ɺʝʜʴ 

ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʧʦʨ (ʜʝʨʝʚʦ ʠ ʙʝʪʦʥ ʧʨʠ ʚʣʘʞʥʦʡ ʧʦʛʦʜʝ, ʘ ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʣʶʙʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ), ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ ʧʨʦʚʦʜʥʠʢʘʤʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. 

ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʦʪʢʨʳʪʳʭ ʧʨʦʚʦʜʦʚ ʥʘ ʤʘʯʪʘʭ ʦʧʦʨ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʠʟʦʣʷʪʦʨʘʤʠ. ʀʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʧʨʦʯʥʦʛʦ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʏʘʱʝ ʚʩʝʛʦ ʚʳʙʠʨʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʩʦʨʪʘ ʬʘʨʬʦʨʘ, ʩʪʝʢʣʘ ʠʣʠ 

ʨʝʞʝ ð ʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʩʩ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ ʬʘʨʬʦʨʦʚʳʭ ʠʟʦʣʷʪʦʨʦʚ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 
ʈʠʩʫʥʦʢ 1. ʂʦʥʩʪʨʫʢʮʠʷ ʬʘʨʬʦʨʦʚʳʭ ʰʪʳʨʝʚʳʭ ʠʟʦʣʷʪʦʨʦʚ 

 

ʀʟʦʣʷʪʦʨ, ʧʦʢʘʟʘʥʥʳʡ ʩʣʝʚʘ, ʚʳʧʦʣʥʝʥ ʠʟ ʮʝʣʴʥʦʛʦ ʢʫʩʢʘ ʬʘʨʬʦʨʘ. ɸ ʧʨʘʚʳʡ ð ʠʟ 

ʜʚʫʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ. 

ʇʦ ʩʧʦʩʦʙʫ ʢʨʝʧʣʝʥʠʷ ʢ ʤʘʯʪʝ ʠʟʦʣʷʪʦʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ: 

¶ ʰʪʳʨʝʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʢʨʝʧʷʪ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʰʪʳʨʝ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘ ʪʨʘʚʝʨʩʝ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ; 

¶ ʧʦʜʚʝʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʚʝʰʠʚʘʝʤʳʝ ʥʘ ʤʘʯʪʝ; 

¶ ʥʘʪʷʞʥʳʝ ʤʦʜʝʣʠ, ʟʘʢʨʝʧʣʷʝʤʳʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʜʣʷ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʩʠʣʘʤ ʥʘʪʷʞʝʥʠʷ. 



 

 

307 ɸ ʢʪ ʫʘ ʣ ʴ ʥ ʳ ʝ  ʧ ʨʦʙ ʣ ʝ ʤ ʳ  ʵ ʥ ʝ ʨʛ ʝʪ ʠ ʢʠ.  ʉ ʅ ʊʂ- 7 4  

ɺʩʝ ʦʥʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʥʘ ʨʘʙʦʪʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʢʣʘʩʩʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʣʠʥʠʠ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʠʣʠʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʢ ʥʠʤ ʧʨʦʚʦʜʘʤʠ ʧʨʠ ʣʶʙʳʭ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʐʢʚʘʣʴʥʳʝ ʧʦʨʳʚʳ ʚʝʪʨʘ, ʜʘʞʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʥʝʞʥʳʤʠ ʥʘʨʦʩʪʘʤʠ ʠ ʥʘʣʝʜʴʶ ʥʝ 

ʜʦʣʞʥʳ ʥʘʨʫʰʠʪʴ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠʟʦʣʷʪʦʨʦʚ ʠ ʧʨʦʚʦʜʦʚ, ʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ 

ʜʦʞʜʴ ʠ ʜʘʞʝ ʣʠʚʝʥʴ ð ʥʝ ʥʘʨʫʰʠʪʴ ʠʭ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʀʙʦ, ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ, ʚʦʟʥʠʢʥʝʪ ʘʚʘʨʠʡʥʳʡ ʨʝʞʠʤ, ʣʠʢʚʠʜʘʮʠʷ ʢʦʪʦʨʦʛʦ ʧʦʪʨʝʙʫʝʪ ʦʛʨʦʤʥʳʭ ʟʘʪʨʘʪ. 

ʅʠʞʝ (ʨʠʩ.2) ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʟʘʢʨʝʧʣʝʥʠʷ ʦʪʢʨʳʪʳʭ ʧʨʦʚʦʜʦʚ ʦʜʥʦʬʘʟʥʦʡ ʣʠʥʠʠ 220 

ʚʦʣʴʪ ʥʘ ʪʨʘʚʝʨʩʝ ʤʘʯʪʳ ʦʧʦʨʳ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʫʣʠʯʥʦʛʦ ʦʩʚʝʪʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʩ 

ʧʦʤʦʱʴʶ ʬʘʨʬʦʨʦʚʳʭ ʰʪʳʨʝʚʳʭ ʠʟʦʣʷʪʦʨʦʚ.  

 
ʈʠʩʫʥʦʢ 2. ʐʪʳʨʝʚʳʝ ʠʟʦʣʷʪʦʨʳ ʥʘ ɺʃ-0.2 ʢɺ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʩʚʝʪʠʣʴʥʠʢʘ ʫʣʠʯʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ 

 

ʕʪʦʪ ʩʧʦʩʦʙ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʜʦʨʦʛ, ʪʨʦʪʫʘʨʦʚ, ʫʯʘʩʪʢʦʚ 

ʪʝʨʨʠʪʦʨʠʠ. ʄʘʪʝʨʠʘʣ ʪʘʢʦʛʦ ʠʟʦʣʷʪʦʨʘ ʚʳʜʝʨʞʠʚʘʝʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʠʣʠʷ ʦʪ: 

¶ ʥʘʪʷʞʝʥʠʷ ʧʨʦʚʦʜʦʚ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʦ ʦʩʠ ʃʕʇ; 

¶ ʚʝʩʘ ʧʦʜʚʝʰʝʥʥʦʡ ʥʘ ʥʠʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʞʘʪʠʝ ʠʟʦʣʷʪʦʨʘ. 

ʊʘʢʠʝ ʞʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʣʠʥʠʷʭ 0.4 ʢɺ.  



 

 

308 ɸ ʢʪ ʫʘ ʣ ʴ ʥ ʳ ʝ  ʧ ʨʦʙ ʣ ʝ ʤ ʳ  ʵ ʥ ʝ ʨʛ ʝʪ ʠ ʢʠ.  ʉ ʅ ʊʂ- 7 4  

 
ʈʠʩʫʥʦʢ 3. ʆʧʦʨʥʳʝ ʠʟʦʣʷʪʦʨʳ ʥʘ ʚʦʟʜʫʰʥʦʡ ʣʠʥʠʠ 0.4/0.2 ʢɺ 

 

ʅʘ ʚʦʟʜʫʰʥʳʭ ʃʕʇ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 35 ʢɺ ʚʢʣʶʯʠʪʝʣʴʥʦ ʩʝʡʯʘʩ ʠʜʝʪ ʟʘʤʝʥʘ 

ʦʪʢʨʳʪʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʚʦʜʦʚ ʩ ʩʘʤʦʥʝʩʫʱʠʤʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ. 

ʇʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʬʘʨʬʦʨʦʚʳʝ ʠʣʠ ʩʪʝʢʣʷʥʥʳʝ ʠʟʦʣʷʪʦʨʳ, ʘ 

ʩʠʩʪʝʤʘ ʢʨʝʧʣʝʥʠʷ ʥʘ ʪʨʦʩʘʭ ʠ ʨʘʩʪʷʞʢʘʭ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 4.  

 
ʈʠʩʫʥʦʢ 4. ʂʨʝʧʣʝʥʠʝ ʩʘʤʦʥʝʩʫʱʠʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʨʦʚʦʜʦʚ ɺʃ-0.4 ʢɺ 

 

ʅʘ ʦʧʦʨʘʭ, ʛʜʝ ʩʦʝʜʠʥʷʶʪʩʷ ʦʪʢʨʳʪʳʝ ʧʨʦʚʦʜʘ ʠ ʩʘʤʦʥʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʘ ʚʠʜʘ ʢʨʝʧʣʝʥʠʷ.  



 

 

309 ɸ ʢʪ ʫʘ ʣ ʴ ʥ ʳ ʝ  ʧ ʨʦʙ ʣ ʝ ʤ ʳ  ʵ ʥ ʝ ʨʛ ʝʪ ʠ ʢʠ.  ʉ ʅ ʊʂ- 7 4  

 
ʈʠʩʫʥʦʢ 5. ʐʪʳʨʝʚʳʝ ʬʘʨʬʦʨʦʚʳʝ ʠʟʦʣʷʪʦʨʳ ʥʘ ʦʧʦʨʘʭ ɺʃ-0.4 ʢɺ ʩ ʦʪʢʨʳʪʳʤʠ ʠ 

ʩʘʤʦʥʝʩʫʱʠʤʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʧʨʦʚʦʜʘʤʠ 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠʣʦʞʝʥʥʦʛʦ ʢ ʚʦʟʜʫʰʥʦʡ ʃʕʇ, ʚʦʟʨʘʩʪʘʶʪ ʛʘʙʘʨʠʪʳ 

ʠʟʦʣʷʪʦʨʦʚ, ʠʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʅʘ ɺʃ-10 ʢɺ ʨʘʙʦʪʘʶʪ ʙʦʣʝʝ ʤʦʱʥʳʝ ʠʟʦʣʷʪʦʨʳ.  

 
ʈʠʩʫʥʦʢ 6. ʐʪʳʨʝʚʳʝ ʬʘʨʬʦʨʦʚʳʝ ʠʟʦʣʷʪʦʨʳ ʥʘ ɺʃ-10 ʢɺ 

 

ɼʣʷ ʚʦʩʧʨʠʷʪʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʩʠʣʠʡ ʥʘʪʷʞʝʥʠʷ ʧʨʦʚʦʜʦʚ ʚ ʤʝʩʪʘʭ ʧʦʚʦʨʦʪʘ ʣʠʥʠʡ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʙʭʦʜʘ ʚʦʜʦʝʤʦʚ, ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʪʷʞʥʳʝ ʠʟʦʣʷʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ 

ʠʟ ʛʠʨʣʷʥʜ. 

ʅʘ ʨʠʩʫʥʢʝ 7 ʧʦʢʘʟʘʥʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʦʨʥʳʭ ʠ ʥʘʪʷʞʥʳʭ 

ʠʟʦʣʷʪʦʨʦʚ ʥʘ ʫʩʠʣʝʥʥʦʡ ʧʦʚʦʨʦʪʥʦʡ ʦʧʦʨʝ ɺʃ-10 ʢɺ.  



 

 

310 ɸ ʢʪ ʫʘ ʣ ʴ ʥ ʳ ʝ  ʧ ʨʦʙ ʣ ʝ ʤ ʳ  ʵ ʥ ʝ ʨʛ ʝʪ ʠ ʢʠ.  ʉ ʅ ʊʂ- 7 4  

 
ʈʠʩʫʥʦʢ 7. ʅʘʪʷʞʥʳʝ ʛʠʨʣʷʥʜʳ ʠʟʦʣʷʪʦʨʦʚ ʥʘ ɺʃ- 10 ʢɺ 

 

ʊʘʢʠʝ ʞʝ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʦʧʦʨʘʭ ʩ ʨʘʟʲʝʜʠʥʠʪʝʣʷʤʠ. ʆʧʦʨʥʳʝ 

ʠʟʦʣʷʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʙʦʪʫ ʧʦʜʚʠʞʥʳʭ ʥʦʞʝʡ ʠ ʩʪʘʮʠʦʥʘʨʥʦ ʟʘʢʨʝʧʣʝʥʥʳʭ ʢʦʥʪʘʢʪʦʚ 

ʨʘʟʲʝʜʠʥʠʪʝʣʷ, ʘ ʥʘʪʷʞʥʳʝ ð ʚʦʩʧʨʠʥʠʤʘʶʪ ʪʷʥʫʱʠʝ ʫʩʠʣʠʷ ʧʨʦʚʦʜʦʚ.  

 
ʈʠʩʫʥʦʢ 8. ʐʪʳʨʝʚʳʝ ʦʧʦʨʥʳʝ ʠʟʦʣʷʪʦʨʳ ʨʘʟʲʝʜʠʥʠʪʝʣʷ 

 

ʂʦʥʮʳ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʤʠ ʚʚʦʜʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ. 

ʄʝʩʪʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʦʚʦʜʦʚ ʃʕʇ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʦʪʢʨʳʪʦʛʦ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 110-ʢɺ ʟʘʱʠʱʘʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ 

ʦʧʦʨʥʳʭ ʠʟʦʣʷʪʦʨʦʚ, ʚʳʜʝʨʞʠʚʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ. ʆʥʠ ʫʜʘʣʷʶʪ ʪʦʢʦʚʦʜʳ ʦʪ ʦʧʦʨ ʝʱʝ ʥʘ ʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ.  

ʆʧʦʨʥʳʝ ʠʟʦʣʷʪʦʨʳ ʥʘ ʧʦʜʩʪʘʥʮʠʠ 330 ʢɺ ʦʪʜʘʣʷʶʪ ʧʨʦʚʦʜʘ ʠ ʰʠʥʳ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʘ ʝʱʝ ʙʦʣʴʰʫʶ ʚʳʩʦʪʫ.  

ɺʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʣʦʝʚ 

ʧʨʦʠʟʚʦʜʠʪʩʷ: 

¶ ʧʦʩʪʦʷʥʥʦ; 

¶ ʧʝʨʠʦʜʠʯʝʩʢʠ. 

ʇʦʩʪʦʷʥʥʳʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʠʟʦʣʷʮʠʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ. ʆʥʠ ʥʘʩʪʨʦʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʟʘʤʝʨʷʶʪ ʦʯʝʥʴ 

ʤʘʣʫʶ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʝʣʠʯʠʥʫ ʪʦʢʦʚ ʫʪʝʯʝʢ. ʂʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʥʘʨʫʰʝʥʠʝ 
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ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʣʦʷ, ʪʦ ʵʪʠ ʪʦʢʠ ʚʦʟʨʘʩʪʘʶʪ, ʘ ʤʦʤʝʥʪ ʠʭ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ ʢʨʠʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʬʠʢʩʠʨʫʝʪʩʷ ʨʝʣʝʡʥʦʡ ʪʦʢʦʚʦʡ ʩʭʝʤʦʡ ʩ ʚʳʜʘʯʝʡ ʢʦʤʘʥʜʳ ʥʘ ʩʠʛʥʘʣʠʟʘʮʠʶ ʜʣʷ 

ʦʧʦʚʝʱʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʩʦʥʘʣʘ.  

ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʠʟʦʣʷʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʚʦʟʣʦʞʝʥ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʚʳʩʦʢʦʚʦʣʴʪʥʳʝ ʧʨʦʚʝʨʢʠ ʚ ʚʠʜʝ ʠʟʤʝʨʝʥʠʡ ʠ ʠʩʧʳʪʘʥʠʡ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʝʨʝʜʚʠʞʥʳʤʠ ʠʣʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ ʪʘʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʚʳʜʝʣʝʥ ʚ ʦʪʜʝʣʴʥʳʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʥʘʟʳʚʘʝʤʳʝ ʩʣʫʞʙʦʡ ʠʟʦʣʷʮʠʠ. ʆʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʥʘʯʘʣʴʥʠʢʘ 

ʟʘʥʠʤʘʝʪʩʷ ʧʣʘʥʦʚʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠ ʦʙʷʟʘʥʘ ʧʝʨʝʜ ʢʘʞʜʳʤ ʚʚʦʜʦʤ ʣʶʙʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʩ ʨʘʟʙʦʨʢʦʡ ʩʭʝʤʳ, ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʠʩʴʤʝʥʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ 

ʛʦʪʦʚʥʦʩʪʠ ʚʚʦʜʠʤʦʛʦ ʫʯʘʩʪʢʘ ʢ ʚʳʜʝʨʞʠʚʘʥʠʶ ʠʟʦʣʷʮʠʝʡ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʥʘʛʨʫʟʢʠ.  
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ʋɼʂ.621.321 

ʆʉʅʆɺʅʓɽ ɺʀɼʓ ʋʉʊʈʆʁʉʊɺ ʂʆʄʇɽʅʉɸʎʀʀ ʈɽɸʂʊʀɺʅʆʁ 

ʄʆʑʅʆʉʊʀ 

ʌʣʝʨʢʦ ʄ.ɺ., ʄʘʨʫʪʠʢ ʅ.ʄ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʝʪʨʘʰʝʚʠʯ ʅ.ʉ. 

ʂʦʤʧʝʥʩʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ï ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʩʝʪʠ.  

ɼʫʛʦʛʘʩʷʱʠʡ ʨʝʘʢʪʦʨ - ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʝʤʢʦʩʪʥʳʭ ʪʦʢʦʚ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʦʜʥʦʬʘʟʥʳʭ ʟʘʤʳʢʘʥʠʷʭ ʥʘ ʟʝʤʣʶ (ʆɿɿ). ʀʭ ʚʢʣʶʯʘʶʪ ʚ ʥʝʡʪʨʘʣʴ ʪʨʸʭʬʘʟʥʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩʝʪʝʡ 6, 10, 35 ʢɺ. 

ʀʟ-ʟʘ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʧʦ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠʣʠ ʢʘʙʝʣʶ ʸʤʢʦʩʪʠ, ʧʨʠ ʆɿɿ ʚ ʤʝʩʪʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠʟʦʣʷʮʠʠ ʚʦʟʥʠʢʘʝʪ ʸʤʢʦʩʪʥʳʡ ʪʦʢ. ɽʩʣʠ ʦʥ ʧʨʝʚʳʰʘʝʪ 20ð30 ɸ, ʚʦʟʥʠʢʘʝʪ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʜʫʛʘ, ʛʦʨʝʥʠʝ ʢʦʪʦʨʦʡ ʨʘʟʨʫʰʘʝʪ ʠʟʦʣʷʮʠʶ ʠ ʧʨʦʚʦʜʥʠʢ ʢʘʙʝʣʷ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʧʝʨʝʭʦʜʫ ʆɿɿ ʚ ʜʚʫʭ- ʠʣʠ ʪʨʸʭʬʘʟʥʦʝ ʟʘʤʳʢʘʥʠʝ. 

ɺʦ ʚʨʝʤʷ ʆɿɿ ʸʤʢʦʩʪʥʳʡ ʪʦʢ ʩʫʤʤʠʨʫʝʪʩʷ ʚ ʤʝʩʪʝ ʟʘʤʳʢʘʥʠʷ ʩ ʨʘʚʥʳʤ ʝʤʫ ʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʧʦ ʬʘʟʝ ʠʥʜʫʢʪʠʚʥʳʤ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʜʫʛʠ ʠ ʰʘʛʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʊʦʢʦʚʝʜʫʱʠʝ ʮʝʧʠ ʦʩʪʘʶʪʩʷ ʥʝʧʦʚʨʝʞʜʸʥʥʳʤʠ, ʧʦʪʨʝʙʠʪʝʣʠ 

ʧʨʦʜʦʣʞʘʶʪ ʩʥʘʙʞʘʪʴʩʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ. 

ʊʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʨʝʘʢʪʦʨ - ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʦʛʨʘʥʠʯʝʥʠʷ ʫʜʘʨʥʦʛʦ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. ɺʢʣʶʯʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʮʝʧʴ, ʪʦʢ 

ʢʦʪʦʨʦʡ ʥʫʞʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʠ ʨʘʙʦʪʘʝʪ ʢʘʢ ʠʥʜʫʢʪʠʚʥʦʝ (ʨʝʘʢʪʠʚʥʦʝ) ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʫʤʝʥʴʰʘʶʱʝʝ ʪʦʢ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʩʝʪʠ ʧʨʠ ʢʦʨʦʪʢʦʤ 

ʟʘʤʳʢʘʥʠʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ʇʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʪʦʢ ʚ ʮʝʧʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʢʦʤ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ. ɿʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʜʘʨʥʦʛʦ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,  (1) 

ʈʠʩʫʥʦʢ 1. ʊʠʧʳ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 
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ʛʜʝ  ð ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʩʝʪʠ, ɸ; 

 ð ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʘʢʪʦʨʘ, ʆʤ. 

ɺ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʩʝʪʷʭ ʪʦʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʪʘʢʠʭ ʚʝʣʠʯʠʥ, ʯʪʦ 

ʧʦʜʦʙʨʘʪʴ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʳʝ ʩʤʦʛʣʠ ʙʳ ʚʳʜʝʨʞʘʪʴ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʪʝʢʘʥʠʷ ʵʪʠʭ ʪʦʢʦʚ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɼʣʷ 

ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʨʠʤʝʥʷʶʪ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʝʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ 

ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʥʘ ʩʙʦʨʥʳʭ ʰʠʥʘʭ ʧʠʪʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʟʘ ʩʯʸʪ ʙʦʣʴʰʝʛʦ ʧʘʜʝʥʠʷ ʥʘ ʩʘʤʦʤ ʨʝʘʢʪʦʨʝ), ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʜʨʫʛʠʭ ʥʘʛʨʫʟʦʢ. 

ʐʫʥʪʠʨʫʶʱʠʝ ʨʝʘʢʪʦʨʳ (ʐʈ) ï ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʜʫʢʪʠʚʥʫʶ ʢʘʪʫʰʢʫ ʩ ʤʘʣʳʤ 

ʘʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʥʘʤʦʪʘʥʥʫʶ ʥʘ ʤʘʛʥʠʪʦʧʨʦʚʦʜ. ʆʥʠ ʤʦʛʫʪ ʪʦʣʴʢʦ ʧʦʪʨʝʙʣʷʪʴ ʠʟ 

ʩʝʪʠ ʠʥʜʫʢʪʠʚʥʫʶ ʨʝʘʢʪʠʚʥʫʶ ʤʦʱʥʦʩʪʴ. ʐʈ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʩʝʪʷʭ 500 ʢɺ ʠ ʚʳʰʝ 

(ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʐʈ ʜʦʭʦʜʠʪ ʜʦ 750 ʢɺ), ʢʘʢ ʧʨʘʚʠʣʦ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʠʟʣʠʰʥʝʡ 

ʟʘʨʷʜʥʦʡ ʤʦʱʥʦʩʪʠ. ʇʦʜʢʣʶʯʝʥʠʝ ʚʳʧʦʣʥʷʶʪ ʢ ʥʘʯʘʣʫ ʠ ʢʦʥʮʫ ʣʠʥʠʠ, ʠʥʦʛʦ ʠ ʚ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʦʢʘʭ. 

ʄʦʱʥʦʩʪʴ ʐʈ:  

 ,  (2) 

ʛʜʝ bp
 - ʨʝʘʢʪʠʚʥʘʷ, ʠʥʜʫʢʪʠʚʥʘʷ ʧʦ ʭʘʨʘʢʪʝʨʫ, ʧʨʦʚʦʜʠʤʦʩʪʴ ʨʝʘʢʪʦʨʘ. 

ʀʟ ʬʦʨʤʫʣʳ ʚʠʜʥʦ, ʯʪʦ ʧʦʪʨʝʙʣʷʝʤʘ ʤʦʱʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʷʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ, ʝʩʣʠ ʚ ʩʝʪʠ ʙʫʜʝʪ ʠʟʙʳʪʦʢ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʐʈ ʫʚʝʣʠʯʠʪ 

ʧʦʪʨʝʙʣʷʝʤʫʶ ʤʦʱʥʦʩʪʴ ʠ ʩʥʠʟʠʪ ʥʘʧʨʷʞʝʥʠʝ. 

ʇʦʪʝʨʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʐʈ 0.2-0.4 % ʦʪ ʝʛʦ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ. 

ʋʧʨʘʚʣʷʝʤʳʝ ʨʝʘʢʪʦʨʳ ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʠʩʪʝʤʘ, ʤʘʛʥʠʪʦʧʨʦʚʦʜ ʢʦʪʦʨʦʡ 

ʧʦʜʤʘʛʥʠʯʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ. ʀʟʤʝʥʝʥʠʝ ʤʦʱʥʦʩʪʠ ʨʝʘʢʪʦʨʘ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʥʘʩʳʱʝʥʠʷ ʩʪʘʣʠ ʤʘʛʥʠʪʥʳʤ ʧʦʪʦʢʦʤ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʟʤʝʥʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ. ʄʦʱʥʦʩʪʴ, 

ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝʤ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1 % 

ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʋʈ.  

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ. 

ʇʦʜʤʘʛʥʠʯʠʚʘʶʱʠʡ ʧʦʪʦʢ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴʩʷ 

ʢʘʢ ʦʪ ʧʦʩʪʦʨʦʥʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʤʦʪʢʠ, ʪʘʢ ʠ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʥʪʫʨʦʚ ʟʘʤʳʢʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʦʢʘ ʚ ʨʘʙʦʯʝʡ ʦʙʤʦʪʢʝ ʩ ʧʦʤʦʱʴʶ ʪʠʨʠʩʪʦʨʦʚ. 

ɿʜʝʩʴ ʆʆʈ ï ʦʩʥʦʚʥʘʷ ʦʙʤʦʪʢʘ ʨʝʘʢʪʦʨʘ, ʆʋ ï 

ʦʙʤʦʪʢʘ ʫʧʨʘʚʣʝʥʠʷ, ʊɹ ï ʪʠʨʠʩʪʦʨʥʳʡ ʙʣʦʢ, ʂʆ ï 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʘʷ ʦʙʤʦʪʢʘ, ʌ ï ʬʠʣʴʪʨ ʚʳʩʰʠʭ 

ʛʘʨʤʦʥʠʢ. 

ʋʧʨʘʚʣʷʝʤʳʝ ʨʝʘʢʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʜʢʣʶʯʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʣʠʙʦ ʢ ʰʠʥʘʤ ʧʦʜʩʪʘʥʮʠʠ. ɺ 

ʩʣʫʯʘʝ ʢʦʤʧʘʢʪʥʳʭ ɺʃ ʙʣʘʛʦʜʘʨʷ  

ʧʦʚʳʰʝʥʥʦʡ ʥʘʪʫʨʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʤʦʞʥʦ 

ʩʦʟʜʘʚʘʪʴ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʨʘʙʦʪʘʶʱʠʝ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ P < Pʥʘʪ. ʊʦʛʜʘ ʚʦʟʥʠʢʘʶʱʠʡ 

ʠʟʙʳʪʦʢ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ (ʟʘʨʷʜʥʦʡ) ʤʦʞʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʫʧʨʘʚʣʷʝʤʳʤʠ 

ʨʝʘʢʪʦʨʘʤʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʋʈ ʥʘ ʇ/ʉ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ ʥʝʨʝʛʫʣʠʨʫʝʤʦʡ 

ɹʂ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʂʋ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʤʦʱʥʦʩʪʴʶ. ɺ ʩʣʫʯʘʝ 

ʧʦʜʢʣʶʯʝʥʠʷ ʋʈ ʢ ʣʠʥʠʠ ʦʥ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ. 

ɹʘʪʘʨʝʷ ʢʦʥʜʝʥʩʘʪʦʨʦʚ (ɹʂ) ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʙʨʘʥʥʦʝ ʠʟ 

ʧʘʨʘʣʣʝʣʴʥʦ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ 

ʈʠʩʫʥʦʢ 2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ 

ʫʧʨʘʚʣʷʝʤʦʛʦ ʨʝʘʢʪʦʨʘ 
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ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʥʘʧʨʷʞʝʥʠʷ ʩʝʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʥʠʠ.  

ʂʦʥʜʝʥʩʘʪʦʨʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʙʠʨʘʶʪ ɹʂ ʚʳʧʫʩʢʘʶʪ ʥʘ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 0.22-

10.5 ʢɺ ʝʜʠʥʠʯʥʦʡ ʤʦʱʥʦʩʪʴʶ 10é125 ʢʚʘʨ. ɺ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ ɹʂ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ 

ʥʘʧʨʷʞʝʥʠʷʭ ʦʪ 0.38 ʜʦ 110 ʢɺ (ʦʩʦʙʝʥʥʦ ʰʠʨʦʢʦ ʚ ʩʝʪʷʭ ʧʨʦʤʧʨʝʜʧʨʠʷʪʠʡ). ɼʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ɹʂ, ʠʭ ʬʘʟʳ ʩʦʝʜʠʥʷʶʪ ʧʦ ʩʭʝʤʝ ʟʚʝʟʜʘ ʠʣʠ ʪʨʝʫʛʦʣʴʥʠʢ. ʂ ʩʝʪʠ 1 ʢɺ ɹʂ 

ʧʦʜʢʣʶʯʘʶʪ ʩ ʧʦʤʦʱʴʶ ʚʳʢʣʶʯʘʪʝʣʝʡ ɺ ʠʣʠ ʚʳʢʣʶʯʘʪʝʣʝʡ ʥʘʛʨʫʟʢʠ ɺʅ, ʘ ʢ ʩʝʪʠ ʜʦ 1 ʢɺ - 

ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʦʚ ɸ ʠʣʠ ʢʦʥʪʘʢʪʦʨʦʚ ʂ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʩʚʝʨʭʪʦʢʦʚ ʚ ʮʝʧʷʭ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ ʇ. 

ʇʨʠ ʦʪʢʣʶʯʝʥʠʠ ɹʂ ʦʪ ʩʝʪʠ ʥʘ ʥʝʡ ʩʦʭʨʘʥʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ. ʇʦʩʣʝ 

ʨʘʟʤʳʢʘʥʠʷ ʮʝʧʠ ʨʘʟʨʷʜ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʜʠʵʣʝʢʪʨʠʢ ʠʣʠ, ʜʣʷ ʙʦʣʝʝ 

ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʢ ʦʪʢʣʶʯʝʥʥʦʡ ɹʂ, ʟʘʨʷʜʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

(ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʥʘʧʨʷʞʝʥʠʷ ʊʅ, ʩʠʣʦʚʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʊ, ʩʧʝʮʠʘʣʴʥʳʝ ʨʘʟʨʷʜʥʳʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʉ (ʥʘʧʨʠʤʝʨ, ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ), ʦʙʤʦʪʢʠ ʜʚʠʛʘʪʝʣʝʡ ɼ). 

ɹʘʪʘʨʝʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. 

ɹʂ ʧʦʧʝʨʝʯʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʫʟʣʘʭ ʥʘʛʨʫʟʢʠ ʠ ʩʣʫʞʘʪ ʜʣʷ ʚʳʜʘʯʠ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʪʨʝʙʠʪʝʣʷʤ. 

ɹʂ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʝʘʢʪʠʚʥʦʛʦ 

(ʠʥʜʫʢʪʠʚʥʦʛʦ) ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʝʪʠ. ʆʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʘ ʧʦʚʳʰʝʥʠʷ ʧʨʝʜʝʣʘ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʚ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʘʭ ʚʳʩʦʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʩ ʚʳʩʦʢʠʤ ʠʥʜʫʢʪʠʚʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ʀʥʦʛʜʘ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʷʭ ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʠ 

ʥʘʧʨʷʞʝʥʠʷ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʦʪʢʣʦʥʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ  

 

,  (3) 

 

ʛʜʝ P- ɺʝʣʠʯʠʥʘ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʥʘʯʘʣʝ ʫʯʘʩʪʢʘ ʩʝʪʠ 

Rʩ- ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʯʘʩʪʢʘ ʩʝʪʠ 

Q- ɺʝʣʠʯʠʥʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʥʘʯʘʣʝ ʫʯʘʩʪʢʘ ʩʝʪʠ  

Xʩ- ʈʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʯʘʩʪʢʘ ʩʝʪʠ 

Xk ï ʈʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ɹʂ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

Uʥ- ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʝʪʠ 

ʈʠʩʫʥʦʢ 3. ʉʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ɹʂ ʢ ʩʝʪʠ. 
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ʉʪʘʪʠʯʝʩʢʠʡ ʪʠʨʠʩʪʦʨʥʳʡ ʢʦʤʧʝʥʩʘʪʦʨ (ʉʊʂ) ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʚ ʮʝʧʴ ɹʂ 

ʠʣʠ ʨʝʘʢʪʦʨʘ ʚʩʪʨʝʯʥʦ-ʧʘʨʘʣʣʝʣʴʥʦ ʚʢʣʶʯʘʶʪʩʷ ʪʠʨʠʩʪʦʨʳ. ʇʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʪʠʨʠʩʪʦʨʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʦʝ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʤʦʱʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʨʠ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʳʭ ʪʠʨʠʩʪʦʨʘʭ ʪʦʢ ʚ ʮʝʧʠ ʨʝʘʢʪʦʨʘ ʠʣʠ ɹʂ ï ʤʘʢʩʠʤʘʣʴʥʳʡ. 

ʀʟʤʝʥʝʥʠʷ ʫʛʣʘ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ʪʦʢ ʚ ʮʝʧʷʭ ʨʝʘʢʪʦʨʘ ʠ ɹʂ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʜʦ 

ʥʫʣʷ.  

ʉʊʂ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʤʦʜʠʬʠʢʘʮʠʷʭ: ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʪʠʧʘ ʜʫʛʦʚʳʭ ʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʧʝʯʝʡ (ɼʉʇ) ʠ ʪʠʨʠʩʪʦʨʥʳʭ ʧʨʠʚʦʜʦʚ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ ʠ 

ʜʣʷ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ʊʘʢʞʝ ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʉʊʂ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʪʷʛʦʚʳʭ ʧʦʜʩʪʘʥʮʠʷʭ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. 

ʂ ʵʬʬʝʢʪʘʤ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʊʂ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

- ʧʦʚʳʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ cosű 

- ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

- ʩʥʠʞʝʥʠʝ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʝʨʝʜʘʯʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

- ʩʥʠʞʝʥʠʝ ʚʣʠʷʥʠʷ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ 

- ʫʣʫʯʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʪʘʙʠʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

- ʫʚʝʣʠʯʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ 

- ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʠʩʫʥʦʢ 4. ʊʠʧʦʚʘʷ ʩʭʝʤʘ ʉʊʂ ʜʣʷ ʃʕʇ 
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ʈʠʩʫʥʦʢ 5. ʉʭʝʤʘ ʬʠʣʴʪʨʦʚ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ. 
 

ʌʠʣʴʪʨ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ (ʌɺɻ) ï ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ 

ʚʳʭʦʜʘ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ ʪʦʢʘ ʦʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚ ʩʝʪʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 

ʊʘʢʠʝ ʫʩʪʘʥʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʇ/C ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ 

ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʥʘ ʧʨʦʤʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ.  

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʬʠʣʴʪʨʘ ʩʣʝʜʫʶʱʠʡ: ʮʝʧʦʯʢʫ ʩ ʧʘʨʘʤʝʪʨʘʤʠ L ʠ ʉ ʥʘʩʪʨʘʠʚʘʶʪ ʥʘ 

ʨʝʟʦʥʘʥʩʥʫʶ ʯʘʩʪʦʪʫ n-ʦʡ ʛʘʨʤʦʥʠʢʠ. ʊʦʛʜʘ ʵʪʘ ʮʝʧʦʯʢʘ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʂɿ ʜʣʷ n-

ʦʡ ʛʘʨʤʦʥʠʢʠ ʪʦʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʰʠʥʘʭ ʇ/ʉ ʥʝ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʵʪʦʡ 

ʛʘʨʤʦʥʠʢʠ.  

ʊʘʢ ʢʘʢ ʢʨʦʤʝ n-ʦʡ ʛʘʨʤʦʥʠʢʠ ʧʦ ʌɺɻ ʙʫʜʝʪ ʪʝʯʴ ʠ ʪʦʢ ʦʩʥʦʚʥʦʡ ʛʘʨʤʦʥʠʢʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʩʝʪʴ ʙʫʜʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚ ʨʦʣʠ ʠʩʪʦʯʥʠʢʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʝʪʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 

ʉʠʥʭʨʦʥʥʳʝ ʢʦʤʧʝʥʩʘʪʦʨʳ (ʉʂ) ï ʵʪʦ ʩʠʥʭʨʦʥʥʳʝ ʜʚʠʛʘʪʝʣʠ, ʨʘʙʦʪʘʶʱʠʝ ʚʭʦʣʦʩʪʫʶ 

ʙʝʟ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʦʥʠ ʤʦʛʫʪ ʢʘʢ 

ʧʦʪʨʝʙʣʷʪʴ (ʨʝʞʠʤ ʧʝʨʝʚʦʟʙʫʞʜʝʥʠʷ ʉʂ), ʪʘʢ ʠ ʚʳʜʘʚʘʪʴ (ʨʝʞʠʤ ʥʝʜʦʚʦʟʙʫʞʜʝʥʠʷ ʉʂ) 

ʨʝʘʢʪʠʚʥʫʶ ʤʦʱʥʦʩʪʴ.  

ɺ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʉʂ ʤʦʱʥʦʩʪʴʶ ʜʦ 160 ʄʚʘʨ. ʀʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ 

ʥʘ ʢʨʫʧʥʳʭ ʨʘʡʦʥʥʳʭ ʧʦʜʩʪʘʥʮʠʷʭ. ʏʘʩʪʴ ʠʭ ʧʦʜʢʣʶʯʝʥʘ ʢ ʦʙʤʦʪʢʝ ʅʅ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʝʘʢʪʠʚʥʫʶ ʤʦʱʥʦʩʪʴ. 

ɺ ʉʂ ʚʦʟʤʦʞʥʦ ʧʣʘʚʥʦʝ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʚʳʜʘʚʘʝʤʘʷ 

ʤʦʱʥʦʩʪʴ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʠʣʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ 

ʚʳʜʘʚʘʝʤʫʶ ʤʦʱʥʦʩʪʴ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ, ʠʟʤʝʥʠʷ ʕɼʉ. ʇʦʪʝʨʠ ʥʘ ʚʨʘʱʝʥʠʝ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʯʘʩʪʝʡ ʩʦʩʪʘʚʣʷʶʪ 1.5é3% ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʝ ʠ ʜʦ 5é8% ʧʨʠ ʩʥʠʞʝʥʥʦʡ ʥʘʛʨʫʟʢʝ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
ʇʦʩʧʝʣʦʚ ɻ.ɽ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʩʝʪʠ: ʋʯʝʙʥʠʢ/ ɻ.ɽ. ʇʦʩʧʝʣʦʚ, ɺ.ʊ. ʌʝʜʠʥ, ʇ.ɺ. ʃʳʯʝʚ-

ʄʥ.:ʋʇçʊʝʭʥʦʧʨʠʥʪè,2004.-720ʩ.

ʈʠʩʫʥʦʢ 6. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʉʂ 



 

 

317 ɸ ʢʪ ʫʘ ʣ ʴ ʥ ʳ ʝ  ʧ ʨʦʙ ʣ ʝ ʤ ʳ  ʵ ʥ ʝ ʨʛ ʝʪ ʠ ʢʠ.  ʉ ʅ ʊʂ- 7 4  

ʋɼʂ.621.321 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʀ ʄɸʈʂʀʈʆɺʂɸ ʉʀʃʆɺʓʍ ʂɸɹɽʃɽʁ 

ʍʦʨʦʰʢʦ ɸ.ɼ., ʄʠʭʘʣʸʥʦʢ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʝʪʨʘʰʝʚʠʯ ʅ.ʉ. 

ʉʠʣʦʚʳʝ ʢʘʙʝʣʠ ʫʜʦʙʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴʩʷ ʧʦ ʥʦʤʠʥʘʣʴʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ, ʥʘ 

ʢʦʪʦʨʳʝ ʦʥʠ ʨʘʩʩʯʠʪʘʥʳ. ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʪʘʢʞʝ ʚʠʜ 

ʠʟʦʣʷʮʠʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʙʝʣʝʡ. 

ɺʩʝ ʩʠʣʦʚʳʝ ʢʘʙʝʣʠ ʧʦ ʥʦʤʠʥʘʣʴʥʦʤʫ ʨʘʙʦʯʝʤʫ ʥʘʧʨʷʞʝʥʠʶ ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ɺ ʛʨʫʧʧʫ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚʢʣʶʯʝʥʳ ʢʘʙʝʣʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ 

ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 1, 3, 6, 10, 20 ʠ 35 ʢɺ ʯʘʩʪʦʪʦʡ 50 ɻʮ. ʕʪʠ ʞʝ ʢʘʙʝʣʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩ ʟʘʟʝʤʣʝʥʥʦʡ ʥʝʡʪʨʘʣʴʶ ʠ ʚ ʩʝʪʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʊʘʢʠʝ ʢʘʙʝʣʠ 

ʚʳʧʫʩʢʘʶʪʩʷ ʩ ʙʫʤʘʞʥʦʡ ʧʨʦʧʠʪʘʥʥʦʡ, ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʠ ʨʝʟʠʥʦʚʦʡ ʠʟʦʣʷʮʠʝʡ, ʧʨʠʯʝʤ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʠʜʦʤ ʠʟʦʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʧʣʘʩʪʤʘʩʩʦʚʘʷ. ʂʘʙʝʣʠ ʩ ʧʣʘʩʪʤʘʩʩʦʚʦʡ 

ʠʟʦʣʷʮʠʝʡ ʙʦʣʝʝ ʧʨʦʩʪʳ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ, ʫʜʦʙʥʳ ʧʨʠ ʤʦʥʪʘʞʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʠʣʦʚʳʭ ʢʘʙʝʣʝʡ ʩ ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʠʟʦʣʷʮʠʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪʩʷ. ʉʠʣʦʚʳʝ ʢʘʙʝʣʠ ʩ ʨʝʟʠʥʦʚʦʡ ʠʟʦʣʷʮʠʝʡ ʚʳʧʫʩʢʘʶʪʩʷ ʚ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʂʘʙʝʣʠ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ 

ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʦʜʥʦʞʠʣʴʥʦʤ, ʜʚʫʭʞʠʣʴʥʦʤ, ʪʨʝʭʞʠʣʴʥʦʤ ʠ ʯʝʪʳʨʝʭʞʠʣʴʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. 

ʆʜʥʦʞʠʣʴʥʳʝ ʠ ʪʨʝʭʞʠʣʴʥʳʝ ʢʘʙʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʪʷʭ ʥʘʧʨʷʞʝʥʠʝʤ 1-35 ʢɺ, ʜʚʫʭ- ʠ 

ʯʝʪʳʨʝʭʞʠʣʴʥʳʝ ʢʘʙʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʪʷʭ ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 1 ʢɺ. 

ʏʝʪʳʨʝʭʞʠʣʴʥʳʡ ʢʘʙʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʯʝʪʳʨʝʭʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʧʝʨʝʤʝʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. ʏʝʪʚʝʨʪʘʷ ʞʠʣʘ ʚ ʥʝʤ ʷʚʣʷʝʪʩʷ ʟʘʟʝʤʣʷʶʱʠʡ ʠʣʠ ʟʘʥʫʣʷʶʱʠʡ, ʧʦʵʪʦʤʫ ʝʝ 

ʩʝʯʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʥʴʰʝ ʩʝʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʞʠʣ. ʆʜʥʘʢʦ ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʝʡ ʚʦ 

ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʩʝʯʝʥʠʝ ʯʝʪʚʝʨʪʦʡ ʞʠʣʳ 

ʚʳʙʠʨʘʝʪʩʷ ʨʘʚʥʳʤ ʩʝʯʝʥʠʶ ʦʩʥʦʚʥʳʭ ʞʠʣ. 

ɺ ʛʨʫʧʧʫ ʢʘʙʝʣʝʡ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚʢʣʶʯʝʥʳ ʢʘʙʝʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʨʘʙʦʪʳ ʚ ʩʝʪʷʭ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 110, 220, 330, 380, 500, 750 ʢɺ ʠ ʚʳʰʝ, ʘ ʪʘʢʞʝ 

ʢʘʙʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪ +100 ʜʦ +400 ʢɺ ʠ ʚʳʰʝ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʢʘʙʝʣʝʡ 

ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʩ ʧʨʦʧʠʪʘʥʥʦʡ ʤʘʩʣʦʤ ʙʫʤʘʞʥʦʡ 

ʠʟʦʣʷʮʠʝʡ - ʵʪʦ ʤʘʩʣʦʥʘʧʦʣʥʝʥʥʳʝ ʢʘʙʝʣʠ ʥʠʟʢʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ɺʳʩʦʢʘʷ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʠʟʦʣʷʮʠʠ ʵʪʠʭ ʢʘʙʝʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ 

ʤʘʩʣʘ ʚ ʥʠʭ. ʆʜʥʘʢʦ ʟʘ ʨʫʙʝʞʦʤ ʧʦʣʫʯʠʣʠ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʘʟʦʥʘʧʦʣʥʝʥʥʳʝ ʢʘʙʝʣʠ, 

ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʘʟ, ʢʘʢ ʚ ʚʠʜʝ ʠʟʦʣʠʨʫʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʠʟʦʣʷʮʠʠ. ʂʘʙʝʣʠ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ ʧʣʘʩʪʤʘʩʩʦʚʦʡ 

ʠʟʦʣʷʮʠʝʡ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ. 

ʄʘʨʢʠʨʦʚʢʘ ʩʠʣʦʚʳʭ ʢʘʙʝʣʝʡ ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪ ʙʫʢʚʳ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʤʘʪʝʨʠʘʣ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʳ ʞʠʣʳ, ʠʟʦʣʷʮʠʷ, ʦʙʦʣʦʯʢʘ, ʠ ʪʠʧ ʟʘʱʠʪʳ ʧʦʢʨʦʚʘ(ʨʠʩ.1). 

ʄʘʨʢʠʨʦʚʢʘ ʢʘʙʝʣʝʡ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪʨʘʞʘʝʪ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʄʝʜʥʳʝ ʪʦʢʦʧʨʦʚʦʜʷʱʠʝ ʞʠʣʳ ʚ ʤʘʨʢʠʨʦʚʢʝ ʢʘʙʝʣʝʡ ʥʝ ʦʪʤʝʯʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ 

ʙʫʢʚʦʡ, ʘʣʶʤʠʥʠʝʚʘʷ ʞʠʣʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʙʫʢʚʦʡ ɸ, ʩʪʦʷʱʝʡ ʚ ʥʘʯʘʣʝ ʤʘʨʢʠʨʦʚʢʠ. 

ʉʣʝʜʫʶʱʘʷ ʙʫʢʚʘ ʤʘʨʢʠʨʦʚʢʠ ʢʘʙʝʣʷ ʦʙʦʟʥʘʯʘʝʪ ʤʘʪʝʨʠʘʣ ʠʟʦʣʷʮʠʠ, ʧʨʠʯʝʤ ʙʫʤʘʞʥʘʷ 

ʧʨʦʧʠʪʘʥʥʘʷ ʠʟʦʣʷʮʠʷ ʥʝ ʠʤʝʝʪ ʙʫʢʚʝʥʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ, ʧʦʣʠʵʪʠʣʝʥʦʚʘʷ ʠʟʦʣʷʮʠʷ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʙʫʢʚʦʡ ʇ, ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʥʘʷ - ʙʫʢʚʦʡ ɺ, ʘ ʨʝʟʠʥʦʚʘʷ ʠʟʦʣʷʮʠʷ - ʙʫʢʚʦʡ ʈ. 

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʙʫʢʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʠʧʫ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ: ɸ - ʘʣʶʤʠʥʠʝʚʘʷ, ʉ - 

ʩʚʠʥʮʦʚʘʷ, ʇ - ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ ʰʣʘʥʛ, ɺ - ʦʙʦʣʦʯʢʘ ʠʟ ʧʦʣʠʚʠʥʠʣ ʭʣʦʨʠʜʘ, ʈ - ʨʝʟʠʥʦʚʘʷ 

ʦʙʦʣʦʯʢʘ. ʇʦʩʣʝʜʥʠʝ ʙʫʢʚʳ ʦʙʦʟʥʘʯʘʶʪ ʪʠʧ ʟʘʱʠʪʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʅʘʧʨʠʤʝʨ, ʢʘʙʝʣʴ ʤʘʨʢʠ ʉɻ ʠʤʝʝʪ ʤʝʜʥʫʶ ʞʠʣʫ, ʙʫʤʘʞʥʫʶ ʧʨʦʧʠʪʘʥʥʫʶ ʠʟʦʣʷʮʠʶ, 

ʩʚʠʥʮʦʚʫʶ ʦʙʦʣʦʯʢʫ, ʟʘʱʠʪʥʳʝ ʧʦʢʨʦʚʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʂʘʙʝʣʴ ʤʘʨʢʠ ɸʇʘʐʚ ʠʤʝʝʪ 

ʘʣʶʤʠʥʠʝʚʫʶ ʞʠʣʫ, ʠʟʦʣʷʮʠʶ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ, ʘʣʶʤʠʥʠʝʚʫʶ ʦʙʦʣʦʯʢʫ ʠ ʰʣʘʥʛ ʠʟ 

ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʥʦʛʦ ʧʣʘʩʪʠʢʘʪʘ.  



 

 

318 ɸ ʢʪ ʫʘ ʣ ʴ ʥ ʳ ʝ  ʧ ʨʦʙ ʣ ʝ ʤ ʳ  ʵ ʥ ʝ ʨʛ ʝʪ ʠ ʢʠ.  ʉ ʅ ʊʂ- 7 4  

ʄʘʩʣʦʥʘʧʦʣʥʝʥʥʳʝ ʢʘʙʝʣʠ ʚ ʩʚʦʝʡ ʤʘʨʢʠʨʦʚʢʝ ʩʦʜʝʨʞʘʪ ʙʫʢʚʫ ʄ (ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʛʘʟʦʥʘʧʦʣʥʝʥʥʳʭ - ʙʫʢʚʘ ɻ), ʘ ʪʘʢʞʝ ʙʫʢʚʫ, ʦʙʦʟʥʘʯʘʶʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʘʚʣʝʥʠʷ ʤʘʩʣʘ 

ʚ ʢʘʙʝʣʝ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʅʘʧʨʠʤʝʨ, ʢʘʙʝʣʴ ʤʘʨʢʠ ʄʅʉ - ʵʪʦ 

ʢʘʙʝʣʴ ʤʘʩʣʦʥʘʧʦʣʥʝʥʥʳʡ, ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʚ ʩʚʠʥʮʦʚʦʡ ʦʙʦʣʦʯʢʝ ʩ ʫʧʨʦʯʥʷʶʱʠʤ ʠ 

ʟʘʱʠʪʥʳʤ ʧʦʢʨʦʚʦʤ ʠʣʠ ʢʘʙʝʣʴ ʤʘʨʢʠ ʄɺɼʊ - ʤʘʩʣʦʥʘʧʦʣʥʝʥʥʳʡ ʢʘʙʝʣʴ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʩʪʘʣʴʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ. 

 

 
ʈʠʩʫʥʦʢ 1 ʄʘʨʢʠʨʦʚʢʘ ʩʠʣʦʚʳʭ ʢʘʙʝʣʝʡ 
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ʧʨʦʚʦʣʦʢ ʥʘʧʨ. ʇʚʂʘʇ 1Ë95/16-10 

 
ʇʘ 

ɹʨʦʥʷ ʠʟ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ 

ʘʣʶʤʠʥʠʝʚʳʭ ʧʨʦʚʦʣʦʢ ʥʘʧʨ. 

ɸʇʚʇʘʇ 1Ë95/16-10 

ʆʙʦʣʦʯʢʘ ʇ 
ʆʙʦʣʦʯʢʘ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ 

ʥʘʧʨ. ɸʇʚʇ 3Ë150/25-10 

 
ʇʫ 

ʋʩʠʣʝʥʥʘʷ ʨʝʙʨʘʤʠ ʞʝʩʪʢʦʩʪʠ 

ʦʙʦʣʦʯʢʘ ʠʟ ʧʦʣʜʠʵʪʠʣʝʥʘ ʥʘʧʨ. 

ɸʇʚʇʫ 3Ë150/25-10 

 
ɺ 

ʆʙʦʣʦʯʢʘ ʠʟ ʇɺʍ ʧʣʘʩʪʠʢʘʪʘ ʥʘʧʨ. 

ɸʇʚɺ 3Ë150/25-10 

 
ɺʥʛ 

ʆʙʦʣʦʯʢʘ ʠʟ ʇɺʍ ʧʣʘʩʪʠʢʘʪʘ 

ʧʦʥʠʞʝʥʥʦʡ ʛʦʨʶʯʝʩʪʠ 

ʥʘʧʨ. ɸʇʚɺʥʛ 

 

ʛ (ʧʦʩʣʝ 

ʦʙʦʟʥʘʯʝʥʠʷ 

ʦʙʦʣʦʯʢʠ) 

ʇʨʦʜʦʣʴʥʘʷ ʛʝʨʤʝʪʠʟʘʮʠʷ ʵʢʨʘʥʘ 

ʚʦʜʦʥʘʙʫʭʘʶʱʠʤʠʣʝʥʪʘʤʠ ʥʘʧʨ. 

ɸʇʚʇʛ 1Ë150/25-10 

 

2ʛ (ʧʦʩʣʝ 

ʦʙʦʟʥʘʯʝʥʠʷ 

ʦʙʦʣʦʯʢʠ) 

ʇʦʧʝʨʝʯʥʘʷ ʛʝʨʤʘʪʠʟʘʮʠʷ 

ʘʣʶʤʠʥʝʚʦʡ ʣʝʥʪʦʡ, ʩʚʘʨʝʥʥʦʡ ʩ 

ʦʙʦʣʦʯʢʦʡ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʜʦʣʴʥʦʡ 

ʛʝʨʤʝʪʠʟʘʮʠʝʡ ʚʦʜʦʥʘʙʫʭʘʶʱʠʤʠ 

ʣʝʥʪʘʤʠ ʥʘʧʨ. ɸʇʚʇ2ʛ 

1Ë300/35-64/110 

ʊʠʧ ʞʠʣʳ ɹʝʟ ʦʙʦʟʥʘʯʝʥʠʷ 
ʂʨʫʛʣʘʷ ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʘʷ ʞʠʣʘ 

(ʢʣʘʩʩ 2) 

 
(ʦʞ) 

ʂʨʫʛʣʘʷ ʦʜʥʦʧʨʦʚʦʣʦʯʥʘʷ ʞʠʣʘ 

(ʢʣʘʩʩ 1) 

ʥʘʧʨ. ɸʇʚɺ 1Ë50(ʦʞ)16-10 
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ʋɼʂ.621.321 

ʂʆʅʉʊʈʋʂʎʀʀ ʅɽʀɿʆʃʀʈʆɺɸʅʅʓʍ ʇʈʆɺʆɼʆɺ ɼʃʗ ɺʆɿɼʋʐʅʓʍ 

ʃʀʅʀʁ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏʀ 

ʍʦʤʝʥʢʦ ɽ.ɺ., ɹʫʨʯʠʢ ʉ.ʖ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʝʪʨʘʰʝʚʠʯ ʅ.ʉ. 

ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʦʧʨʝʜʝʣʷʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʤʝʪʴ ʨʘʟʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʚʦʜʦʚ. ʆʩʥʦʚʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʷʚʣʷʶʪʩʷ:  

1) ʦʜʥʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʦʚʦʜʘ ʠʟ ʦʜʥʦʛʦ ʤʝʪʘʣʣʘ,  

2) ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʘʚʦʚʦʜʘ ʠʟ ʦʜʥʦʛʦ ʤʝʪʘʣʣʘ,  

3) ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʦʚʦʜʘ ʠʟ ʜʚʫʭ ʤʝʪʘʣʣʦʚ,  

4) ʧʫʩʪʦʪʝʣʳʝ ʧʨʦʚʦʜʘ,  

5) ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʦʚʦʜʘ. 

 ʆʜʥʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʦʚʦʜʘ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʩʘʤʦ ʥʘʟʚʘʥʠʝ, ʚʳʧʦʣʥʷʶʪʩʷ ʠʟ ʦʜʥʦʡ 

ʧʨʦʚʦʣʦʢʠ. ʄʥʦʛʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʦʚʦʜʘ ʠʟ ʦʜʥʦʛʦ ʤʝʪʘʣʣʘ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʚʠʪʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʚʦʣʦʢ (ʨʠʩ. 1). ʇʨʦʚʦʜʘ ʠʤʝʶʪ ʦʜʥʫ ʮʝʥʪʨʘʣʴʥʫʶ ʧʨʦʚʦʣʦʢʫ, ʚʦʢʨʫʛ 

ʢʦʪʦʨʦʡ ʜʝʣʘʶʪʩʷ ʧʦʩʣʝʜʫʶʱʠʝ ʧʦʚʠʚʳ (ʨʷʜʳ) ʧʨʦʚʦʣʦʢ. ʂʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʧʦʚʠʚ 

ʠʤʝʝʪ ʥʘ 6 ʧʨʦʚʦʣʦʢ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʝʜʳʜʫʱʠʡ. ʇʨʠ ʦʜʥʦʡ ʧʨʦʚʦʣʦʢʝ ʚ ʮʝʥʪʨʝ ʚ ʧʝʨʚʦʤ 

ʧʦʚʠʚʝ 6 ʧʨʦʚʦʣʦʢ, ʚʦ ʚʪʦʨʦʤ ð 12, ʚ ʪʨʝʪʴʝʤ ð 18. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʦʜʥʦʤ ʧʦʚʠʚʝ 

ʧʨʦʚʦʜ ʩʚʠʪ ʠʟ 7, ʧʨʠ ʜʚʫʭ ʧʦʚʠʚʘʭ ð ʠʟ 19, ʣʨʠ ʪʨʝʭ ʧʦʚʠʚʘʭ ð ʠʟ 37 ʧʨʦʚʦʣʦʢ. ʉʢʨʫʪʢʘ 

ʩʤʝʞʥʳʭ ʧʦʚʠʚʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦ ʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʢʨʫʛʣʫʶ 

ʬʦʨʤʫ ʝʛʦ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʡ ʧʨʦʪʠʚ ʨʘʩʢʨʫʯʠʚʘʥʠʷ ʧʨʦʚʦʜ. 

ʄʥʦʛʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʦʚʦʜʘ ʜʨʫʛʠʭ ʩʢʨʫʪʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʫʯʘʷʭ. 

         
ʈʠʩ. 1. ʄʥʦʛʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʦʚʦʜʘ ʠʟ ʦʜʥʦʛʦ ʤʝʪʘʣʣʘ: ʘ ð 7-ʧʨʦʚʦʣʦʯʥʳʡ, ʙ ð 19-

ʧʨʦʚʦʣʦʯʥʳʡ. 

 

ɺʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʭ ʧʨʦʚʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 90% ʩʫʤʤʳ 

ʚʨʝʤʝʥʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʧʨʦʚʦʣʦʢ. ʋʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʧʨʦʚʦʜʘ ʚ ʮʝʣʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʥʝʦʜʠʥʘʢʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʷ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʦ 

ʧʨʦʚʦʜʫ, ʤʝʞʜʫ ʧʨʦʚʦʣʦʢʘʤʠ ʧʨʦʚʦʜʘ. 

ʄʥʦʛʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʦʚʦʜʘ ʠʤʝʶʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʧʨʦʚʦʣʦʯʥʳʤʠ ʨʷʜ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ: 

1. ʄʥʦʛʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʦʚʦʜʘ ʙʦʣʝʝ ʛʠʙʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʧʨʦʚʦʣʦʯʥʳʤʠ ʪʘʢʠʭ 

ʞʝ ʩʝʯʝʥʠʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʠʭ ʠ ʫʜʦʙʩʪʚʦ ʧʨʠ ʤʦʥʪʘʞʝ. ʇʨʦʚʦʜʘ 

ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ ʧʦʩʪʦʷʥʥʦ ʨʘʩʢʘʯʠʚʘʶʪʩʷ, ʘ ʠʥʦʛʜʘ ʚʠʙʨʠʨʫʶʪ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʫʩʪʘʣʦʩʪʴ ʤʝʪʘʣʣʘ. 

ʆʜʥʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʦʚʦʜʘ ʨʘʟʨʫʰʘʶʪʩʷ ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʝ.  

2. ɺʳʩʦʢʠʝ ʚʨʝʤʝʥʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ 

ʧʨʦʚʦʣʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʦʚ. ʆʜʥʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʦʚʦʜʘ ʩ ʩʝʯʝʥʠʷʤʠ 25, 35 
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ʤʤ2 ʠ ʙʦʣʝʝ ʠʤʝʣʠ ʙʳ ʧʦʥʠʞʝʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺ ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʭ 

ʧʨʦʚʦʜʘʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʦʛʦ ʩʠʣʴʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʦʚʦʜʘ, ʚʳʟʚʘʥʥʦʛʦ ʙʨʘʢʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʢ ʚ ʦʜʥʦʧʨʦʚʦʣʦʯʥʳʭ.  

ʋʢʘʟʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʭ ʧʨʦʚʦʜʦʚ ʦʙʫʩʣʦʚʠʣʠ, ʯʪʦ 

ʦʜʥʦʧʨʦʚʦʣʦʯʥʳʤʠ ʠʟʛʦʪʦʚʣʷʶʪʩʷ ʧʨʦʚʦʜʘ ʪʦʣʴʢʦ ʤʘʣʳʭ ʩʝʯʝʥʠʡ. ʇʨʠ ʩʦʦʨʫʞʝʥʠʠ 

ʚʦʟʜʫʰʥʳʭ ʩʝʪʝʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʷʶʪʩʷ ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʦʚʦʜʘ. 

ɸʣʶʤʠʥʠʝʚʳʝ ʧʨʦʚʦʜʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʚʩʝʛʜʘ ʜʝʣʘʶʪʩʷ ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʳʤʠ. 

ʆʜʥʦʧʨʦʚʦʣʦʯʥʳʝ ʧʨʦʚʦʜʘ ʠʟ ʵʪʦʛʦ ʤʝʪʘʣʣʘ ʥʝ ʠʤʝʶʪ ʥʫʞʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

 ʉʪʘʣʝʘʣʶʤʠʥʠʝʚʳʝ ʧʨʦʚʦʜʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ.ɾʝʣʘʥʠʝ ʧʦʚʳʩʠʪʴ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʘʣʶʤʠʥʠʝʚʳʭ ʧʨʦʚʦʜʦʚ ʧʨʠʚʝʣʦ ʢ ʠʟʛʦʪʦʚʣʝʥʠʶ ʘʣʶʤʠʥʠʝʚʳʭ 

ʧʨʦʚʦʜʦʚ ʩʦ ʩʪʘʣʴʥʳʤʠ ʩʝʨʜʝʯʥʠʢʘʤʠ, ʥʘʟʳʚʘʝʤʳʭ ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʤʠ. ʉʝʨʜʝʯʥʠʢ ʧʨʦʚʦʜʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʠʟ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʚʠʪʳʭ ʩʪʘʣʴʥʳʭ ʦʮʠʥʢʦʚʘʥʥʳʭ ʧʨʦʚʦʣʦʢ ʩ 

ʚʨʝʤʝʥʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʦʢʦʣʦ 120 ʢʛ/ʤʤ2. ɸʣʶʤʠʥʠʝʚʳʝ ʧʨʦʚʦʣʦʢʠ, ʧʦʢʨʳʚʘʶʱʠʝ 

ʩʝʨʜʝʯʥʠʢ ʦʜʥʠʤ, ʜʚʫʤʷ ʠʣʠ ʪʨʝʤʷ ʧʦʚʠʚʘʤʠ, ʷʚʣʷʶʪʩʷ ʪʦʢʦʚʝʜʫʱʝʡ ʯʘʩʪʴʶ ʧʨʦʚʦʜʘ. 

ʕʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʩʪʘʣʴʥʦʛʦ ʩʝʨʜʝʯʥʠʢʘ ʤʘʣʘ ʠ ʧʦʪʦʤʫ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. ʄʝʭʘʥʠʯʝʩʢʫʶ 

ʥʘʛʨʫʟʢʫ (ʪʷʞʝʥʠʝ ʧʦ ʧʨʦʚʦʜʫ) ʚʦʩʧʨʠʥʠʤʘʶʪ ʩʪʘʣʴ ʠ ʘʣʶʤʠʥʠʡ. ɺ ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʭ 

ʧʨʦʚʦʜʘʭ ʩ ʦʪʥʦʰʝʥʠʝʤ ʩʝʯʝʥʠʷ ʘʣʶʤʠʥʠʷ ʢ ʩʝʯʝʥʠʶ ʩʪʘʣʠ ʦʢʦʣʦ 5 ð 6 ʘʣʶʤʠʥʠʝʚʳʝ 

ʧʨʦʚʦʣʦʢʠ ʧʨʠʥʠʤʘʶʪ 50ð60 % ʧʦʣʥʦʛʦ ʪʷʞʝʥʠʷ ʧʦ ʧʨʦʚʦʜʫ, ʘ ʦʩʪʘʣʴʥʦʝ ð ʩʪʘʣʴʥʦʡ 

ʩʝʨʜʝʯʥʠʢ. ʉʪʘʣʝʘʣʶʤʠʥʠʝʚʳʝ ʧʨʦʚʦʜʘ ʧʦʣʫʯʠʣʠ ʫ ʥʘʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ ʨʘʡʦʥʥʳʭ ʩʝʪʝʡ 35 - 330 ʢʚ. ʉʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʭ ʧʨʦʚʦʜʦʚ 

ʭʠʤʠʯʝʩʢʠʤ ʨʝʘʛʝʥʪʘʤ ʚʦʟʜʫʭʘ ʪʘ ʞʝ, ʯʪʦ ʘʣʶʤʠʥʠʷ ʠ ʩʪʘʣʠ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ɺʙʣʠʟʠ ʤʦʨʝʡ 

ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʝ ʧʨʦʚʦʜʘ ʧʨʦʢʣʘʜʳʚʘʪʴ ʥʝʣʴʟʷ: ʥʘʙʣʶʜʘʝʪʩʷ ʙʳʩʪʨʦʝ ʨʘʟʨʫʰʝʥʠʝ 

ʘʣʶʤʠʥʠʝʚʳʭ ʧʨʦʚʦʣʦʢ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʩʪʘʣʴʥʦʤʫ ʩʝʨʜʝʯʥʠʢʫ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʯʝʪʘʪʴ ʤʘʣʦʝ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʨʦʚʦʜʘ ʩ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʧʨʠʤʝʥʷʶʪ ʩʪʘʣʝʙʨʦʥʟʦʚʳʝ ʠ 

ʩʪʘʣʝʘʣʜʨʝʝʚʳʝ ʧʨʦʚʦʜʘ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʝ ʧʨʦʚʦʜʘ ʤʘʨʢʠ ɸʉ, 

ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʝ ʩʝʯʝʥʠʡ ʘʣʶʤʠʥʠʷ ʠ ʩʪʘʣʠ ʦʢʦʣʦ 5,5 - 6.  

ʇʫʩʪʦʪʝʣʳʝ ʧʨʦʚʦʜʘ.ʂʦʥʩʪʨʫʢʮʠʠ ʧʫʩʪʦʪʝʣʳʭ ʧʨʦʚʦʜʦʚ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩ. 2. ɺ 

ʧʝʨʚʦʡ ʠʟ ʥʠʭ (ʨʠʩ. 2,ʘ) ʥʘ ʚʠʥʪʦʦʙʨʘʟʥʳʡ ʩʝʨʜʝʯʥʠʢ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʢʨʫʛʣʳʝ ʤʝʜʥʳʝ 

ʧʨʦʚʦʣʦʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʯʝʥʠʷ ʧʨʦʚʦʜʘ ʜʝʣʘʶʪʩʷ 1ð3 ʘʢʪʠʚʘ ʧʨʦʚʦʣʦʢ. ɼʨʫʛʦʡ ʪʠʧ 

ʧʫʩʪʦʪʝʣʦʛʦ ʧʨʦʚʦʜʘ (ʨʠʩ. 2,ʙ) ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʠʟ ʬʘʩʦʥʥʳʭ ʧʨʦʚʦʣʦʢ, ʩʦʝʜʠʥʷʝʤʳʭ 

ʩʧʝʮʠʘʣʴʥʳʤ ʟʘʤʢʦʤ. ʕʪʦʪ ʪʠʧ ʧʫʩʪʦʪʝʣʦʛʦ ʧʨʦʚʦʜʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ.  

ʃʠʥʠʠ 220 ʢʚ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʭ ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʤʠ 

ʧʨʦʚʦʜʘʤʠ ʪʨʝʙʫʶʪ ʤʝʥʴʰʠʭ ʟʘʪʨʘʪ ʥʘ ʩʦʦʨʫʞʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʯʝʤ ʣʠʥʠʠ ʩ 

ʧʫʩʪʦʪʝʣʳʤʠ ʤʝʜʥʳʤʠ ʧʨʦʚʦʜʘʤʠ. 

 
ʈʠʩ. 2. ʇʫʩʪʦʪʝʣʳʝ ʧʨʦʚʦʜʘ: ʘ ð ʩ ʚʠʥʪʦʦʙʨʘʟʥʳʤ ʩʝʨʜʝʯʥʠʢʦʤ ʠʟ ʢʨʫʛʣʳʭ ʧʨʦʚʦʣʦʢ, ʙ ð ʠʟ 

ʬʘʩʦʥʥʳʭ ʧʨʦʚʦʣʦʢ ʩ ʟʘʤʢʦʤ. 

 

ɹʠʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʦʚʦʜʘ. ʉʪʨʝʤʣʝʥʠʝ ʩʦʯʝʪʘʪʴ ʚʳʩʦʢʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʤʝʜʠ ʩ 

ʙʦʣʴʰʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʩʪʘʣʠ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʚʦʜʦʚ ʠʟ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ 
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ʧʨʦʚʦʣʦʢ. ʉʪʘʣʴʥʘʷ ʧʨʦʚʦʣʦʢʘ ʧʦʢʨʳʚʘʝʪʩʷ ʩʣʦʝʤ ʤʝʜʠ, ʤʝʪʘʣʣʳ ʩʦʝʜʠʥʷʶʪʩʷ ʩʚʘʨʢʦʡ. 

ʆʪʥʦʰʝʥʠʝ ʩʝʯʝʥʠʡ ʤʝʜʠ ʠ ʩʪʘʣʠ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʠʪʴ ʧʨʦʚʦʜʘ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʙʣʠʟʢʠʤʠ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʝʜʥʳʭ ʠʣʠ ʩʪʘʣʴʥʳʭ 

ʧʨʦʚʦʜʦʚ.  

ʄʘʨʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʨʦʚʦʜʦʚ ʠ ʠʭ ʢʦʥʩʪʨʫʢʮʠʷ: 

ɸ - ʧʨʦʚʦʜ, ʩʢʨʫʯʝʥʥʳʡ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʧʨʦʚʦʣʦʢ.  

ɸʂʇ - ʧʨʦʚʦʜ ʤʘʨʢʠ ɸ, ʥʦ ʤʝʞʧʨʦʚʦʣʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʩʝʛʦ ʧʨʦʚʦʜʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʧʦʣʥʝʥʦ ʥʝʡʪʨʘʣʴʥʦʡ ʩʤʘʟʢʦʡ, ʧʦʚʳʰʝʥʥʦʡ 

ʥʘʛʨʝʚʦʩʪʦʡʢʦʩʪʠ. 

ɸʉ - ʧʨʦʚʦʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʪʘʣʴʥʦʛʦ ʩʝʨʜʝʯʥʠʢʘ ʠ ʘʣʶʤʠʥʠʝʚʳʭ ʧʨʦʚʦʣʦʢ. 

ɸʉʂʉ - ʧʨʦʚʦʜ ʤʘʨʢʠ ɸʉ, ʥʦ ʤʝʞʧʨʦʚʦʣʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʘʣʴʥʦʛʦ ʩʝʨʜʝʯʥʠʢʘ, 

ʚʢʣʶʯʘʷ ʝʛʦ ʥʘʨʫʞʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʟʘʧʦʣʥʝʥʦ ʥʝʡʪʨʘʣʴʥʦʡ ʩʤʘʟʢʦʡ, ʧʦʚʳʰʝʥʥʦʡ 

ʥʘʛʨʝʚʦʩʪʦʡʢʦʩʪʠ. 

ɸʉʂʇ - ʧʨʦʚʦʜ ʤʘʨʢʠ ɸʉ, ʥʦ ʤʝʞʧʨʦʚʦʣʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʩʝʛʦ ʧʨʦʚʦʜʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʧʦʣʥʝʥʦ ʥʝʡʪʨʘʣʴʥʦʡ ʩʤʘʟʢʦʡ, ʧʦʚʳʰʝʥʥʦʡ 

ʥʘʛʨʝʚʦʩʪʦʡʢʦʩʪʠ. 

ɸʉʂ - ʧʨʦʚʦʜ ʤʘʨʢʠ ɸʉ, ʥʦ ʩʪʘʣʴʥʦʡ ʩʝʨʜʝʯʥʠʢ ʠʟʦʣʠʨʦʚʘʥ ʜʚʫʤʷ ʣʝʥʪʘʤʠ 

ʧʦʣʠʵʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪʥʦʡ ʧʣʝʥʢʠ. ʄʥʦʛʦʧʨʦʚʦʣʦʯʥʳʡ ʩʪʘʣʴʥʦʡ ʩʝʨʜʝʯʥʠʢ ʧʦʜ 

ʧʦʣʠʟʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪʥʳʤʠ ʣʠʩʪʘʤʠ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʢʨʳʪ ʥʝʡʪʨʘʣʴʥʦʡ ʩʤʘʟʢʦʡ, 

ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʝʚʦʩʪʦʡʢʦʩʪʠ. 

ɸʅ - ʧʨʦʚʦʜ, ʩʢʨʫʯʝʥʥʳʡ ʠʟ ʧʨʦʚʦʣʦʢ ʥʝʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʦʛʦ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ 

ʤʘʨʢʠ ABE. 

ɸɾ - ʧʨʦʚʦʜ, ʩʢʨʫʯʝʥʥʳʡ ʠʟ ʧʨʦʚʦʣʦʢ ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʦʛʦ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ 

ʤʘʨʢʠ ABE. 

 
ʃʠʪʝʨʘʪʫʨʘ 
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ʋɼʂ 629.735 

ɺʀɼʓ ʀ ʂʆʅʉʊʈʋʂʎʀʀ ʃʀʅɽʁʅʆʁ ɸʈʄɸʊʋʈʓ ɺʆɿɼʋʐʅʓʍ ʃʀʅʀʁ 

ʕʃɽʂʊʈʆʇɽʈɽɼɸʏ 

ʊʠʭʦʥʦʚ ɸ. ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʝʪʨʘʰʝʚʠʯ ʅ. ʉ. 

ʃʠʥʝʡʥʫʶ ʘʨʤʘʪʫʨʫ, ʧʨʠʤʝʥʷʝʤʫʶ ʧʨʠ ʟʘʢʨʝʧʣʝʥʠʠ ʧʨʦʚʦʜʦʚ ʚ ʛʠʨʣʷʥʜʘʭ ʧʦʜʚʝʩʥʳʭ 

ʠʟʦʣʷʪʦʨʦʚ, ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʥʘ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ: 

1. ɿʘʞʠʤʳ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʨʦʚʦʜʦʚ ʠ ʪʨʦʩʦʚ, ʧʦʜʨʘʟʜʝʣʷʶʱʠʝʩʷ 

ʥʘ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ, ʧʦʜʚʝʰʠʚʘʝʤʳʝ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʧʦʨʘʭ, ʠ ʥʘʪʷʞʥʳʝ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʦʧʦʨʘʭ ʘʥʢʝʨʥʦʛʦ ʪʠʧʘ. 

2. ʉʮʝʧʥʘʷ ʘʨʤʘʪʫʨʘ (ʩʢʦʙʳ, ʩʝʨʴʛʠ, ʫʰʢʠ, ʢʦʨʦʤʳʩʣʘ), ʩʣʫʞʘʱʘʷ ʜʣʷ 

ʩʦʝʜʠʥʝʥʠʷ ʟʘʞʠʤʦʚ ʩ ʠʟʦʣʷʪʦʨʘʤʠ, ʜʣʷ ʧʦʜʚʝʩʢʠ ʛʠʨʣʷʥʜ ʥʘ ʦʧʦʨʘʭ ʠ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʤʥʦʛʦʮʝʧʥʳʭ ʛʠʨʣʷʥʜ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

3. ɿʘʱʠʪʥʘʷ ʘʨʤʘʪʫʨʘ (ʢʦʣʴʮʘ), ʤʦʥʪʠʨʫʝʤʘʷ ʥʘ ʛʠʨʣʷʥʜʘʭ ʣʠʥʠʡ ʥʘʧʨʷʞʝʥʠʝʤ 

330 ʢɺ ʠ ʚʳʰʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʠʟʦʣʷʪʦʨʘʤʠ ʛʠʨʣʷʥʜʳ ʠ ʜʣʷ ʟʘʱʠʪʳ ʠʭ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʜʫʛʦʡ ʧʨʠ 

ʧʝʨʝʢʨʳʪʠʷʭ. 

4. ʉʦʝʜʠʥʠʪʝʣʴʥʘʷ ʘʨʤʘʪʫʨʘ, ʩʣʫʞʘʱʘʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʦʚ ʠ ʪʨʦʩʦʚ ʚ 

ʧʨʦʣʝʪʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʦʚ ʚ ʰʣʝʡʬʘʭ ʥʘ ʦʧʦʨʘʭ ʘʥʢʝʨʥʦʛʦ ʪʠʧʘ. 

5. ʈʘʩʧʦʨʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʨʦʚʦʜʦʚ 

ʨʘʩʱʝʧʣʝʥʥʦʡ ʬʘʟʳ. ʇʦʜʜʝʨʞʠʚʘʶʱʠʝ ʟʘʞʠʤʳ ʩʦʩʪʦʷʪ ʠʟ ʣʦʜʦʯʢʠ, ʚ ʢʦʪʦʨʫʶ 

ʫʢʣʘʜʳʚʘʝʪʩʷ ʧʨʦʚʦʜ, ʧʣʘʰʝʢ ʠ ʙʦʣʪʦʚ (ʠʣʠ ʙʦʣʪʘ) ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʨʦʚʦʜʘ ʚ ʣʦʜʦʯʢʝ, 

ʧʨʫʞʠʥ, ʮʘʧʬ ʠʣʠ ʢʨʦʥʰʪʝʡʥʦʚ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʟʘʞʠʤʘ ʚ ʛʠʨʣʷʥʜʝ. 

ɿʘʞʠʤʳ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʨʦʚʦʜʦʚ ʠ ʪʨʦʩʦʚ 
ʇʦ ʧʨʦʯʥʦʩʪʠ ʟʘʢʨʝʧʣʝʥʠʷ ʧʨʦʚʦʜʘ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʟʘʞʠʤʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ: 

ɻʣʫʭʠʝ ʟʘʞʠʤʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʯʥʦʩʪʴ ʟʘʜʝʣʢʠ ʜʦʩʪʠʛʘʝʪ 30 - 90% ʧʨʦʯʥʦʩʪʠ 

ʘʣʶʤʠʥʠʝʚʳʭ ʧʨʦʚʦʜʦʚ, 20 - 30% ʧʨʦʯʥʦʩʪʠ ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʭ ʧʨʦʚʦʜʦʚ ʠ 10 - 15% 

ʧʨʦʯʥʦʩʪʠ ʩʪʘʣʴʥʳʭ ʪʨʦʩʦʚ. ʇʨʠ ʪʘʢʦʡ ʟʘʜʝʣʢʝ ʧʨʦʚʦʜ ʠ ʪʨʦʩ ʚ ʩʣʫʯʘʝ ʦʙʨʳʚʘ ʚ ʦʜʥʦʤ ʠʟ 

ʧʨʦʣʝʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʳʪʷʛʠʚʘʶʪʩʷ ʠʟ ʟʘʞʠʤʘ ʠ ʪʷʞʝʥʠʝ ʧʨʦʚʦʜʘ ʠʣʠ ʪʨʦʩʘ, 

ʦʩʪʘʚʰʝʛʦʩʷ ʥʝʦʙʦʨʚʘʥʥʳʤ, ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʦʧʦʨʫ. 

ɻʣʫʭʠʝ ʟʘʞʠʤʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʪʠʧʦʤ ʟʘʞʠʤʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʷʭ. 

ɺʳʧʘʜʘʶʱʠʝ ʟʘʞʠʤʳ (ʥʘʟʳʚʘʝʤʳʝ ʪʘʢʞʝ ʚʳʧʫʩʢʘʶʱʠʤʠ), ʚʳʙʨʘʩʳʚʘʶʱʠʝ ʣʦʜʦʯʢʫ ʩ 

ʧʨʦʚʦʜʦʤ ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʛʠʨʣʷʥʜʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʛʦʣ, (ʦʢʦʣʦ 40Á) ʚ 

ʩʣʫʯʘʝ ʦʙʨʳʚʘ ʧʨʦʚʦʜʘ ʚ ʦʜʥʦʤ ʠʟ ʧʨʦʣʝʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʷʞʝʥʠʝ ʧʨʦʚʦʜʘ, ʦʩʪʘʚʰʝʛʦʩʷ 

ʥʝʦʙʦʨʚʘʥʥʳʤ, ʥʝ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʦʧʦʨʫ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʙʦʪʳ 

ʚʳʧʘʜʘʶʱʝʛʦ ʟʘʞʠʤʘ ʧʦʟʚʦʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʠʪʴ ʤʘʩʩʫ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʦʧʦʨʳ. ʆʜʥʘʢʦ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʩʣʫʯʘʠ ʚʳʙʨʘʩʳʚʘʥʠʷ ʧʨʦʚʦʜʦʚ ʠʟ ʚʳʧʘʜʘʶʱʠʭ ʟʘʞʠʤʦʚ ʧʨʠ 

ʧʣʷʩʢʝ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʥʘʛʨʫʟʢʝ ʛʦʣʦʣʝʜʦʤ ʚ ʩʤʝʞʥʳʭ ʧʨʦʣʝʪʘʭ. ʇʦʵʪʦʤʫ ʚʳʧʘʜʘʶʱʠʝ 

ʟʘʞʠʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʥʠʞʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. 

ʄʥʦʛʦʨʦʣʠʢʦʚʳʝ ʧʦʜʚʝʩʳ, ʧʦ ʩʫʱʝʩʪʚʫ, ʥʝ ʷʚʣʷʶʱʠʝʩʷ ʟʘʞʠʤʘʤʠ, ʪʘʢ ʢʘʢ ʧʨʦʚʦʜ 

ʤʦʞʝʪ ʩʚʦʙʦʜʥʦ ʧʝʨʝʢʘʪʳʚʘʪʴʩʷ ʧʦ ʨʦʣʠʢʘʤ ʧʨʠ ʨʘʟʥʦʩʪʠ ʪʷʞʝʥʠʡ ʚ ʩʤʝʞʥʳʭ ʧʨʦʣʝʪʘʭ. 

ʄʥʦʛʦʨʦʣʠʢʦʚʳʝ ʧʦʜʚʝʩʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʧʨʦʚʦʜʦʚ ʩʝʯʝʥʠʝʤ ʨʘʚʥʳʤ ʠʣʠ 

ʙʦʣʴʰʝ 300 ʤʤ2 ʠ ʪʨʦʩʦʚ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʧʦʨʘʭ ʙʦʣʴʰʠʭ ʧʝʨʝʭʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʟʘʱʠʪʘ 

ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʭ ʧʨʦʚʦʜʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʛʠʙʢʠʤʠ ʤʫʬʪʘʤʠ, 

ʥʘʩʘʞʠʚʘʝʤʳʤʠ ʥʘ ʧʨʦʚʦʜʘ ʥʘ ʫʯʘʩʪʢʘʭ ʠʭ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦ ʨʦʣʠʢʘʤ. 

ɻʣʫʭʠʝ ʟʘʞʠʤʳ ʜʣʷ ʬʘʟʳ, ʨʘʩʱʝʧʣʝʥʥʦʡ ʥʘ ʪʨʠ ʧʨʦʚʦʜʘ ʩʦʩʪʦʷʪ ʠʟ ʢʦʨʧʫʩʘ, ʧʣʘʰʝʢ, 

ʥʘʪʷʞʥʳʭ ʙʦʣʪʦʚ ʩ ʛʘʡʢʘʤʠ ʠ ʧʨʦʢʣʘʜʦʢ ʠʟ ʘʣʶʤʠʥʠʷ. ɺʳʧʫʩʢʘʚʰʠʝʩʷ ʨʘʥʝʝ ʙʦʣʪʦʚʳʝ 

ʟʘʞʠʤʳ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʙʦʣʪʦʚ ʠ ʧʣʘʰʝʢ ʚ ʩʪʦʨʦʥʫ ʧʨʦʣʝʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʤʝʥʝʥʳ 

ʟʘʞʠʤʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʙʦʣʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʩʦ ʩʪʦʨʦʥʳ ʧʝʪʣʠ. ʇʨʠ ʥʦʚʳʭ ʟʘʞʠʤʘʭ ʚʦʟʤʦʞʥʳ 
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ʦʛʨʘʥʠʯʝʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʦʚʦʜʘ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʣʝʪʘ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʧʦʚʨʝʞʜʝʥʠʷ 

ʧʨʦʚʦʜʦʚ ʦʪ ʚʠʙʨʘʮʠʠ. 

ʇʨʝʩʩʫʝʤʳʝ ʥʘʪʷʞʥʳʝ ʟʘʞʠʤʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʤʦʥʪʘʞʘ ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʭ 

ʧʨʦʚʦʜʦʚ ʩʝʯʝʥʠʝʤ 300 ʤʤ2 ʠ ʙʦʣʝʝ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʩʪʘʣʴʥʦʛʦ ʘʥʢʝʨʘ, ʚ ʢʦʪʦʨʦʤ 

ʦʧʨʝʩʩʦʚʳʚʘʝʪʩʷ ʩʪʘʣʴʥʦʡ ʩʝʨʜʝʯʥʠʢ ʧʨʦʚʦʜʘ, ʠ ʘʣʶʤʠʥʠʝʚʦʛʦ ʢʦʨʧʫʩʘ, ʚ ʢʦʪʦʨʦʤ 

ʦʧʨʝʩʩʦʚʳʚʘʝʪʩʷ ʘʣʶʤʠʥʠʝʚʘʷ ʯʘʩʪʴ ʧʨʦʚʦʜʘ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʣʝʪʘ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʧʨʝʩʩʫʝʤʳʭ ʥʘʪʷʞʥʳʭ ʟʘʞʠʤʦʚ ʩ ʘʥʢʝʨʦʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʝʟʘʪʴ ʧʨʦʚʦʜ ʜʣʷ ʝʛʦ ʦʧʨʝʩʩʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚʳʧʫʩʢʘʝʪʩʷ ʧʨʝʩʩʫʝʤʳʡ ʥʘʪʷʞʥʦʡ ʟʘʞʠʤ 

ʜʣʷ ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʭ ʧʨʦʚʦʜʦʚ çʧʨʦʭʦʜʥʦʛʦè ʪʠʧʘ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʤʦʥʪʠʨʦʚʘʪʴ ʧʨʦʚʦʜ, 

ʥʝ ʨʘʟʨʝʟʘʷ ʝʛʦ. ʆʜʥʘʢʦ ʟʘʞʠʤʳ ʵʪʦʛʦ ʪʠʧʘ ʟʥʘʯʠʪʝʣʴʥʦ ʪʷʞʝʣʝʝ, ʯʝʤ ʦʙʳʯʥʳʝ ʧʨʝʩʩʫʝʤʳʝ 

ʟʘʞʠʤʳ. 

ɼʣʷ ʤʦʥʦʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʚʦʜʦʚ ʠ ʩʪʘʣʴʥʳʭ ʪʨʦʩʦʚ ʚʳʧʫʩʢʘʶʪʩʷ ʧʨʝʩʩʫʝʤʳʝ ʟʘʞʠʤʳ 

ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʛʠʣʴʟʳ ʜʣʷ ʦʧʨʝʩʩʦʚʘʥʠʷ ʧʨʦʚʦʜʘ ʠ ʜʝʪʘʣʠ ʜʣʷ 

ʧʦʜʚʝʩʢʠ ʛʠʣʴʟʳ ʥʘ ʛʠʨʣʷʥʜʝ. 

ʂʣʠʥʦʚʳʝ ʥʘʪʷʞʥʳʝ ʟʘʞʠʤʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʧʦʜʚʝʩʢʠ ʩʪʘʣʴʥʳʭ ʪʨʦʩʦʚ. ʆʥʠ ʩʦʩʪʦʷʪ 

ʠʟ ʢʦʨʧʫʩʘ ʠ ʜʚʦʡʥʦʛʦ ʢʣʠʥʘ. ʇʨʠ ʪʷʞʝʥʠʠ ʪʨʦʩʘ ʢʣʠʥ ʧʨʠʞʠʤʘʝʪ ʪʨʦʩ ʢ ʢʦʨʧʫʩʫ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ ʟʘʜʝʣʢʫ. 

ʉʮʝʧʥʘʷ ʘʨʤʘʪʫʨʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 
ʉʮʝʧʥʘʷ ʘʨʤʘʪʫʨʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʩʢʦʙʳ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʛʠʨʣʷʥʜʳ ʢ 

ʦʧʦʨʝ ʠʣʠ ʢ ʟʘʢʨʝʧʣʷʝʤʳʤ ʥʘ ʦʧʦʨʝ ʜʝʪʘʣʷʤ, ʩʝʨʴʛʠ, ʩʦʝʜʠʥʷʝʤʳʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʦ 

ʩʢʦʙʘʤʠ ʠʣʠ ʩ ʜʝʪʘʣʷʤʠ ʥʘ ʦʧʦʨʝ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ð ʩ ʰʘʧʢʘʤʠ ʠʟʦʣʷʪʦʨʦʚ, ʫʰʢʠ, 

ʩʣʫʞʘʱʠʝ ʜʣʷ ʩʦʧʨʷʞʝʥʠʷ ʩʪʝʨʞʥʝʡ ʠʟʦʣʷʪʦʨʦʚ ʩ ʟʘʞʠʤʘʤʠ ʠʣʠ ʜʨʫʛʠʤʠ ʜʝʪʘʣʷʤʠ 

ʛʠʨʣʷʥʜʳ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʚʦʜʘ. 

ʂ ʩʮʝʧʥʦʡ ʘʨʤʘʪʫʨʝ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʚʝʥʴʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ 

ʫʜʣʠʥʝʥʠʷ ʛʠʨʣʷʥʜ, ʠ ʢʦʨʦʤʳʩʣʘ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʦʜʥʦʡ ʢ ʜʚʫʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ 

ʪʦʯʢʘʤ ʧʦʜʚʝʩʘ. 

ɿʘʱʠʪʥʘʷ ʘʨʤʘʪʫʨʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 
ɿʘʱʠʪʥʘʷ ʘʨʤʘʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʨʦʛʦʚ ʠʣʠ ʢʦʣʝʮ. ɿʘʱʠʪʥʳʝ ʢʦʣʴʮʘ 

ʜʣʷ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʛʠʨʣʷʥʜ ʣʠʥʠʡ ʥʘʧʨʷʞʝʥʠʝʤ 330 ʢɺ ʠ ʚʳʰʝ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʚʠʜʝ 

ʦʚʘʣʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʙʦʣʝʝ ʜʣʠʥʥʦʡ ʩʪʦʨʦʥʦʡ ʚʜʦʣʴ ʣʠʥʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʣʠʥʠʷʭ 330 ʠ 500 ʢɺ ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʟʘʞʠʤʳ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʨʦʚʦʜʦʚ ʧʨʠʤʝʨʥʦ ʥʘ ʦʪʤʝʪʢʝ ʶʙʢʠ ʥʠʞʥʝʛʦ 

ʠʟʦʣʷʪʦʨʘ. 

ʇʨʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʧʦʜʚʝʩʢʝ ʪʨʦʩʘ ʥʘ ʣʠʥʠʷʭ ʥʘʧʨʷʞʝʥʠʝʤ 220 ʢɺ ʠ ʚʳʰʝ ʠʟʦʣʷʪʦʨʳ 

ʰʫʥʪʠʨʫʶʪʩʷ ʨʘʟʨʷʜʥʳʤʠ ʨʦʛʘʤʠ. 

ʇʦʜʚʝʩʢʘ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʛʠʨʣʷʥʜ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʧʦʨʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʫʟʣʦʚ ʢʨʝʧʣʝʥʠʷ ʪʠʧʘ ʂɻʇ, ʩʦʩʪʦʷʱʠʭ ʠʟ U-ʦʙʨʘʟʥʦʛʦ ʙʦʣʪʘ ʩ ʛʘʡʢʘʤʠ, 

ʟʘʢʨʝʧʣʷʝʤʦʛʦ ʚ ʦʪʚʝʨʩʪʠʷʭ ʪʨʘʚʝʨʩʳ. ɺ ʢʦʤʧʣʝʢʪ ʫʟʣʘ ʢʨʝʧʣʝʥʠʷ ʚʭʦʜʠʪ ʩʢʦʙʘ ʠʣʠ ʩʝʨʴʛʘ 

ʜʣʷ ʧʦʜʚʝʩʢʠ ʛʠʨʣʷʥʜʳ. ʅʘʪʷʞʥʳʝ ʛʠʨʣʷʥʜʳ ʟʘʢʨʝʧʣʷʶʪʩʷ ʥʘ ʦʧʦʨʘʭ ʩ ʧʦʤʦʱʴʶ ʫʟʣʦʚ 

ʢʨʝʧʣʝʥʠʷ ʂɻ ʠʣʠ ʂɻʅ. ʕʩʢʠʟʳ ʫʟʣʦʚ ʢʨʝʧʣʝʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʚ ʢʘʪʘʣʦʛʘʭ ʣʠʥʝʡʥʦʡ 

ʘʨʤʘʪʫʨʳ. 

ʉʦʝʜʠʥʠʪʝʣʴʥʘʷ ʘʨʤʘʪʫʨʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 
ʉʦʝʜʠʥʠʪʝʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʦʚ ʠ ʪʨʦʩʦʚ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʦʚʘʣʴʥʳʝ ʠ ʧʨʝʩʩʫʝʤʳʝ. 

ʆʚʘʣʴʥʳʝ ʩʦʝʜʠʥʠʪʝʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʨʦʚʦʜʦʚ ʩʝʯʝʥʠʝʤ ʜʦ 185 ʤʤ2 ʚʢʣʶʯʠʪʝʣʴʥʦ. 

ɺ ʥʠʭ ʧʨʦʚʦʜʘ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚʥʘʭʣʝʩʪʢʫ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʞʘʪʠʝ ʩʦʝʜʠʥʠʪʝʣʷ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʢʣʝʱʝʡ. ʉʪʘʣʝʘʣʶʤʠʥʠʝʚʳʝ ʧʨʦʚʦʜʘ ʩʝʯʝʥʠʝʤ ʜʦ 95 ʤʤ2 

ʚʢʣʶʯʠʪʝʣʴʥʦ ʟʘʢʨʝʧʣʷʶʪʩʷ ʚ ʩʦʝʜʠʥʠʪʝʣʷʭ ʤʝʪʦʜʦʤ ʩʢʨʫʯʠʚʘʥʠʷ. 

ʇʨʝʩʩʫʝʤʳʝ ʩʦʝʜʠʥʠʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʚʦʜʦʚ ʩʝʯʝʥʠʝʤ ʙʦʣʝʝ 185 

ʤʤ2 ʠ ʜʣʷ ʩʪʘʣʴʥʳʭ ʪʨʦʩʦʚ ʚʩʝʭ ʩʝʯʝʥʠʡ. ʇʨʝʩʩʫʝʤʳʡ ʩʦʝʜʠʥʠʪʝʣʴ ʜʣʷ ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʭ 

ʧʨʦʚʦʜʦʚ ʩʦʩʪʦʠʪ ʠʟ ʩʪʘʣʴʥʦʡ ʪʨʫʙʢʠ ʬʘʩʦʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʧʨʝʩʩʫʝʤʦʡ ʥʘ ʩʪʘʣʴʥʦʡ 

ʩʝʨʜʝʯʥʠʢ, ʠ ʘʣʶʤʠʥʠʝʚʦʡ ʪʨʫʙʢʠ, ʧʨʝʩʩʫʝʤʦʡ ʥʘ ʘʣʶʤʠʥʠʝʚʫʶ ʯʘʩʪʴ ʧʨʦʚʦʜʘ. 

ʉʦʝʜʠʥʠʪʝʣʠ ʜʣʷ ʤʦʥʦʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʚʦʜʦʚ ʠ ʩʪʘʣʴʥʳʭ ʪʨʦʩʦʚ ʩʦʩʪʦʷʪ ʠʟ ʦʜʥʦʡ ʪʨʫʙʢʠ. 
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ʈʘʩʧʦʨʢʠ 
ʈʘʩʧʦʨʢʠ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ ʧʨʦʚʦʜʘʭ ʨʘʩʱʝʧʣʝʥʥʦʡ ʬʘʟʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʨʝʙʫʝʤʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩ ʤʝʞʜʫ ʧʨʦʚʦʜʘʤʠ, ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʧʘʨ ʧʣʘʰʝʢ, ʟʘʢʨʝʧʣʷʝʤʳʭ ʥʘ 

ʧʨʦʚʦʜʘʭ ʙʦʣʪʘʤʠ, ʠ ʞʝʩʪʢʦʡ ʪʷʛʠ, ʰʘʨʥʠʨʥʦ ʩʦʝʜʠʥʝʥʥʦʡ ʩ ʧʣʘʰʢʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʛʣʫʭʠʝ ʨʘʩʧʦʨʢʠ. 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʧʫʩʢʘʶʱʠʭ ʨʘʩʧʦʨʦʢ ʦʢʘʟʘʣʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʪʘʢ ʢʘʢ 

ʨʘʩʧʦʨʢʠ ʵʪʦʛʦ ʪʠʧʘ ʩʙʨʘʩʳʚʘʣʠʩʴ ʧʨʠ ʧʣʷʩʢʝ ʧʨʦʚʦʜʦʚ; ʧʦʵʪʦʤʫ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ. ɺ ʧʝʪʣʷʭ ʘʥʢʝʨʥʳʭ ʦʧʦʨ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʫʪʷʞʝʣʝʥʥʳʝ ʨʘʩʧʦʨʢʠ ʩ ʛʨʫʟʘʤʠ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʘʩʢʘʯʠʚʘʥʠʝ ʧʝʪʝʣʴ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʧʨʘʚʦʯʥʠʢ ʩʪʨʦʠʪʝʣʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.baurum.ru/_library/?cat=air-cable-lines&id=4111. - ɼʘʪʘ ʜʦʩʪʫʧʘ 1.12.2017 
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ʋɼʂ.621.321 

ʅɸɿʅɸʏɽʅʀɽ ʀ ʆʉʅʆɺʅʓɽ ɺʀɼʓ ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʇʆɼʉʊɸʅʎʀʁ. 

ɺʦʣʳʥʝʮ ɸ.ɺ., ʈʘʙʮʝʚʠʯ ɺ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʝʪʨʘʰʝʚʠʯ ʅ.ʉ. 

ʕʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʜʩʪʘʥʮʠʝʡ ʥʘʟʳʚʘʶʪ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʫ, ʩʣʫʞʘʱʫʶ ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʩʦʩʪʦʷʱʫʶ ʠʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠʣʠ 

ʜʨʫʛʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʵʥʝʨʛʠʠ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ 

ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʠ ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʤʠ (ʊʇ) ʠʣʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ (ʇʇ). ʇʦʜʩʪʘʥʮʠʶ ʥʘʟʳʚʘʶʪ ʢʦʤʧʣʝʢʪʥʦʡ ð ʂʊʇ (ʂʇʇ) ð ʧʨʠ 

ʧʦʩʪʘʚʢʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ (ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ), ʱʠʪʘ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʙʨʘʥʥʦʤ ʚʠʜʝ ʠʣʠ ʚ ʚʠʟʝ, ʧʦʣʥʦʩʪʴʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʜʣʷ ʩʙʦʨʢʠ. 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʜʩʪʘʥʮʠʠ ʩʣʫʞʘʪ ʜʣʷ ʧʨʠʝʤʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʚʩʝ ʩʪʫʧʝʥʠ ʥʘʧʨʷʞʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʚʳʰʘʶʱʠʤʠ ʝʩʣʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʧʨʝʦʙʨʘʟʫʶʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʪ 

ʥʠʭ ʚ ʩʝʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ) ʠʣʠ ʧʦʥʠʞʘʶʱʠʤʠ (ʢ ʥʠʤ 

ʦʪʥʦʩʠʪʩʷ ʧʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʧʦʜʩʪʘʥʮʠʡ, ʦʪ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ 

ʧʦʪʨʝʙʠʪʝʣʝʡ). 

ʅʘʟʥʘʯʝʥʠʝ, ʤʦʱʥʦʩʪʴ ʠ ʫʨʦʚʥʠ ʥʘʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʜʩʪʘʥʮʠʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʭʝʤʦʡ ʠ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʚ ʢʦʪʦʨʦʡ ʦʥʘ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ, 

ʭʘʨʘʢʪʝʨʦʤ ʠ ʥʘʛʨʫʟʢʘʤʠ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʈʘʟʣʠʯʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʜʩʪʘʥʮʠʡ: 

-ʪʫʧʠʢʦʚʳʝ (ʢʦʥʮʝʚʳʝ); 

-ʦʪʚʝʪʚʠʪʝʣʴʥʳʝ, ʧʨʠʩʦʝʜʠʥʝʥʥʳʝ ʢ ʧʨʦʭʦʜʷʱʠʤ ʚʙʣʠʟʠ ɺʃ; 

-ʧʨʦʤʝʞʫʪʦʯʥʳʝ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʧʠʪʘʥʠʷ ʩʚʦʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

-ʪʨʘʥʟʠʪʥʳʝ (ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʩʣʫʯʘʝʚ ð ʫʟʣʦʚʳʝ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʧʠʪʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʦ ʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦʪʦʢʦʚ ʤʦʱʥʦʩʪʠ ʚ ʩʤʝʞʥʳʝ ʩʝʪʠ ʩʚʦʝʡ ʠ 

ʩʦʩʝʜʥʠʭ ʵʥʝʨʛʦʩʠʩʪʝʤ; 

-ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ð ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʥʘ 

ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ; 

-ʪʷʛʦʚʳʝ ð ʜʣ̫ ʧʠʪʘʥʠʷ ʵʣʝʢʪʨʦʪʷʛʦʚʳʭ ʩʝʪʝʡ. 

`ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʜʩʪʘʥʮʠʡ ʤʦʛʫʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʦʪʢʨʳʪʳʤʠ (ʦʩʥʦʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ) ʠʣʠ 

ʟʘʢʨʳʪʳʤʠ (ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʤʝʩʪʘʭ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ), ʧʦ ʩʚʦʝʡ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʜʩʪʘʥʮʠʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʚʝʜʝʥʠʠ ʵʥʝʨʛʦʩʠʩʪʝʤ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʜʩʪʘʥʮʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ ʚʳʩʰʠʤ ʥʘʧʨʷʞʝʥʠʝʤ 330, 500, 750 

ʢɺ, 150 ʢɺ ʠ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʧʦʜʩʪʘʥʮʠʡ 220 ʢɺ ʩ ʨʘʟʚʠʪʦʡ ʩʭʝʤʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʦʩʥʘʱʝʥʥʳʝ ʩʠʥʭʨʦʥʥʳʤʠ ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ 50ð100 MB-ɸ ʠ ʚʳʰʝ ʩ 

ʦʪʢʨʳʪʳʤ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, 

ʚʳʢʣʶʯʘʪʝʣʝʡ ʠ ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʙʦʣʴʰʠʭ 

ʧʣʦʱʘʜʷʭ, ʪʨʝʙʫʶʪ ʧʨʠʩʫʪʩʪʚʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʜʝʞʫʨʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʠ ʰʠʨʦʢʦ ʨʘʟʚʠʪʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʠ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ 

ʧʦʜʩʪʘʥʮʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʤʝʞʩʠʩʪʝʤʥʳʝ ʩʚʷʟʠ, ʦʙʨʘʟʫʶʱʠʝ 

ʦʙʲʝʜʠʥʝʥʥʳʝ ʠ ɽʜʠʥʫʶ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. 

ʇʦʜʩʪʘʥʮʠʠ 6 - 10 ʢɺ ʛʦʨʦʜʩʢʦʛʦ, ʧʦʩʝʣʢʦʚʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʦʙʩʣʫʞʠʚʘʝʤʳʝ ʦʧʝʨʘʪʠʚʥʦ-ʚʳʝʟʜʥʳʤʠ ʙʨʠʛʘʜʘʤʠ.  

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ 

ʥʘʧʨʷʞʝʥʠʷʭ 10 ʠ 35 ʢɺ. 
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ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ 

ʥʘʧʨʷʞʝʥʠʷʭ 10 ʠ 35 ʢɺ. 

 

ʋʟʣʦʚʘʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʧʦʜʩʪʘʥʮʠʷ, ʩʦʢʨʘʱʝʥʥʦ ʋʈʇ - ʵʪʦ ʪʘʢʘʷ ʮʝʥʪʨʘʣʴʥʘʷ 

ʧʦʜʩʪʘʥʮʠʷ, ʥʘ ʢʦʪʦʨʫʶ ʦʪ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʧʦʜʘʝʪʩʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ ʦʪ 110 

ʜʦ 220 ʢɺ, ʠ ʛʜʝ ʦʥʘ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ, ʩ ʯʘʩʪʠʯʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʠʣʠ ʚʦʦʙʱʝ ʙʝʟ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʧʦ ʧʦʜʩʪʘʥʮʠʷʤ ʛʣʫʙʦʢʦʛʦ ʚʚʦʜʘ ʧʨʠ ʥʘʧʨʷʞʝʥʠʷʭ ʦʪ 35 ʜʦ 220 ʢɺ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

 
ʈʠʩʫʥʦʢ 2. ʋʟʣʦʚʘʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʧʦʜʩʪʘʥʮʠʷ. 

 

ʏʘʱʝ ʚʩʝʛʦ ʫʟʣʦʚʳʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʧʦʜʩʪʘʥʮʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʚʝʜʝʥʠʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʧʦʵʪʦʤʫ ʠ ʨʘʟʤʝʱʘʶʪʩʷ ʵʪʠ ʧʦʜʩʪʘʥʮʠʠ 

ʚʥʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʚʙʣʠʟʠ ʥʝʛʦ.  

ʂʦʛʜʘ ʋʈʇ ʦʧʨʝʜʝʣʝʥʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʠʪʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʩʪʘʥʮʠʡ 

ʛʣʫʙʦʢʦʛʦ ʚʚʦʜʘ, ʥʘ ʦʜʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʋʈʇ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʠ ʪʦʛʜʘ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʦʜʩʪʘʥʮʠʠ ʣʦʞʠʪʩʷ ʥʘ ʧʣʝʯʠ 

ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɻʣʘʚʥʘʷ ʧʦʥʠʟʠʪʝʣʴʥʘʷ ʧʦʜʩʪʘʥʮʠʷ, ʩʦʢʨʘʱʝʥʥʦ ɻʇʇ, - ʵʪʦ ʧʦʜʩʪʘʥʮʠʷ, ʨʘʩʩʯʠʪʘʥʥʘʷ 

ʥʘ ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʪ 35 ʜʦ 220 ʢɺ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪ ʧʠʪʘʥʠʝ ʥʘʧʨʷʤʫʶ ʦʪ ʨʘʡʦʥʥʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʠ ʨʘʩʧʨʝʜʝʣʷʝʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʧʦ ʧʨʝʜʧʨʠʷʪʠʶ, ʥʦ ʫʞʝ 

ʧʨʠ ʩʠʣʴʥʦ ʧʦʥʠʞʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ. 
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ʈʠʩʫʥʦʢ 3. ɻʣʘʚʥʘʷ ʧʦʥʠʟʠʪʝʣʴʥʘʷ ʧʦʜʩʪʘʥʮʠʷ 

 

ɻʇʇ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʩʪʦʯʥʠʢʦʤ, ʝʩʣʠ ʧʠʪʘʝʪʩʷ ʧʦ ʦʜʥʦʡ ʜʚʫʭʮʝʧʥʦʡ ʣʠʥʠʠ, ʠ 

ʜʚʫʤʷ ʠʩʪʦʯʥʠʢʘʤʠ, ʝʩʣʠ ʧʠʪʘʝʪʩʷ ʧʦ ʜʚʫʤ ʦʜʥʦʮʝʧʥʳʤ ʣʠʥʠʷʤ (ʥʘ ʨʘʟʥʳʭ ʦʧʦʨʘʭ) ʠʣʠ ʧʦ 

ʜʚʫʤ ʢʘʙʝʣʴʥʳʤ ʣʠʥʠʷʤ, ʧʨʦʣʦʞʝʥʥʳʤ ʧʦ ʨʘʟʥʳʤ ʪʨʘʩʩʘʤ. ʊʕʎ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʝʩʣʠ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʛʝʥʝʨʘʪʦʨʘ ʠʣʠ ʧʨʠ ʘʚʘʨʠʠ ʥʘ 

ʩʝʢʮʠʠ ʦʩʪʘʣʴʥʳʝ ʩʝʢʮʠʠ (ʛʝʥʝʨʘʪʦʨʳ) ʧʨʦʜʦʣʞʘʶʪ ʨʘʙʦʪʘʪʴ. 

ʇʦʜʩʪʘʥʮʠʷ ʛʣʫʙʦʢʦʛʦ ʚʚʦʜʘ, ʩʦʢʨʘʱʝʥʥʦ ʇɻɺ, - ʵʪʦ ʧʦʜʩʪʘʥʮʠʷ, ʥʘ ʢʦʪʦʨʫʶ 

ʧʦʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʦʪ 35 ʜʦ 220 ʢɺ, ʦʙʳʯʥʦ ʦʥʘ ʚʳʧʦʣʥʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʧʨʦʱʝʥʥʳʭ 

ʩʭʝʤ ʢʦʤʤʫʪʘʮʠʠ ʥʘ ʩʪʦʨʦʥʝ ʧʝʨʚʠʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʠ ʧʦʣʫʯʘʝʪ ʧʠʪʘʥʠʝ ʠʣʠ ʦʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘʧʨʷʤʫʶ, ʠʣʠ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʧʫʥʢʪʘ ʥʘ 

ʩʘʤʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʇʨʝʜʥʘʟʥʘʯʝʥʠʝ ʇɻɺ ð ʧʠʪʘʥʠʝ ʛʨʫʧʧʳ ʫʩʪʘʥʦʚʦʢ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ 

ʢʘʢʦʛʦ-ʪʦ ʦʪʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʵʪʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ʉʭʝʤʘʤʠ ʩ ʛʣʫʙʦʢʠʤ ʚʚʦʜʦʤ ʥʘʟʳʚʘʶʪ 

ʩʭʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩ ʧʦʜʩʪʘʥʮʠʷʤʠ ʛʣʫʙʦʢʦʛʦ ʚʚʦʜʘ. 
 

 
ʈʠʩʫʥʦʢ 4. ʇʦʜʩʪʘʥʮʠʷ ʛʣʫʙʦʢʦʛʦ ʚʚʦʜʘ 

 

ʇʦʜʩʪʘʥʮʠʠ ʛʣʫʙʦʢʠʭ ʚʚʦʜʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʙʣʠʟʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʵʥʝʨʛʦʝʤʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʢʦʨʧʫʩʦʚ ʩ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʥʘʧʨʠʤʝʨ, ʧʨʦʢʘʪʥʳʝ ʠ 

ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʳʝ ʮʝʭʠ; ʩʪʘʣʝʧʨʦʚʦʣʦʯʥʳʝ ʠ ʢʨʝʧʝʞʥʦ-ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʙʣʦʢʠ 

ʤʝʪʠʟʥʳʭ ʟʘʚʦʜʦʚ; ʦʙʦʛʘʪʠʪʝʣʴʥʳʝ ʬʘʙʨʠʢʠ ʠ ʨʷʜ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʊʨʘʥʩʬʦʨʤʘʪʦʨʥʳʡ ʧʫʥʢʪ, ʩʦʢʨʘʱʝʥʥʦ ʊʇ, - ʵʪʦ ʧʦʜʩʪʘʥʮʠʷ ʩ ʧʝʨʚʠʯʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ, ʨʘʚʥʳʤ 35 ʢɺ, 10 ʢɺ ʠʣʠ 6 ʢɺ, ʢʦʪʦʨʘʷ ʧʠʪʘʝʪ ʥʘʧʨʷʞʝʥʠʝʤ 230 ʠ 400 ɺ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʝʤʥʠʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʀʥʘʯʝ ʵʪʠ ʧʦʜʩʪʘʥʮʠʠ, ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʤʝʥʫʶʪ ʮʝʭʦʚʳʤʠ ʧʦʜʩʪʘʥʮʠʷʤʠ. 
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ʈʠʩʫʥʦʢ 5. ʊʨʘʥʩʬʦʨʤʘʪʦʨʥʳʡ ʧʫʥʢʪ. 

 

ʊʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʧʫʥʢʪʳ ʯʘʩʪʦ ʚʳʧʦʣʥʷʶʪ ʩʝʛʦʜʥʷ ʠʟ ʢʦʤʧʣʝʢʪʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜʩʪʘʥʮʠʡ. ʏʠʩʣʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʤʦʞʝʪ ʟʜʝʩʴ ʚʘʨʴʠʨʦʚʘʪʴʩʷ. ʂʦʛʜʘ 

ʧʠʪʘʶʪʩʷ ʧʦʪʨʝʙʠʪʝʣʠ 3 ʢʘʪʝʛʦʨʠʠ, ʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʜʠʥ ʪʨʘʥʩʬʦʨʤʘʪʦʨ. 

ʂʦʛʜʘ ʚ ʨʘʡʦʥʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ ʥʘ 380 / 220 ʚʦʣʴʪ, ʠʣʠ, 

ʢʦʛʜʘ ʧʠʪʘʶʪʩʷ ʧʦʪʨʝʙʠʪʝʣʠ 2 ʠ 1 ʢʘʪʝʛʦʨʠʡ, ʪʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩʪʘʚʠʪʩʷ ʜʚʘ. 

ʉʧʦʩʦʙʳ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜʩʪʘʥʮʠʡ ʢ ʧʠʪʘʶʱʠʤ ʣʠʥʠʷʤ 

ʨʘʟʣʠʯʥʳ, ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʧʦʜʩʪʘʥʮʠʠ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʥʘ: 

¶ ʊʫʧʠʢʦʚʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʧʦʜʩʪʘʥʮʠʠ; 

¶ ʇʨʦʭʦʜʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʧʦʜʩʪʘʥʮʠʠ; 

¶ ʆʪʚʝʪʚʠʪʝʣʴʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʧʦʜʩʪʘʥʮʠʠ. 

ʅʘ ʪʫʧʠʢʦʚʫʶ ʧʦʜʩʪʘʥʮʠʶ ʧʠʪʘʥʠʝ ʧʦʜʘʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʣʠʥʠʝʡ. ɼʣʷ ʧʠʪʘʥʠʷ 

ʪʫʧʠʢʦʚʳʭ ʧʦʜʩʪʘʥʮʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʜʠʘʣʴʥʳʝ ʩʭʝʤʳ ʧʠʪʘʥʠʷ, ʣʠʙʦ ʪʘʢʘʷ ʧʦʜʩʪʘʥʮʠʷ 

ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʝʡ ʚ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʩʭʝʤʝ ʩ ʧʠʪʘʥʠʝʤ ʦʜʥʦʩʪʦʨʦʥʥʠʤ. 

ɼʣʷ ʧʨʦʭʦʜʥʳʭ ʧʦʜʩʪʘʥʮʠʡ ʭʘʨʘʢʪʝʨʥʦ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʩʩʝʯʢʫ (ʚ ʧʨʦʭʦʜ) 

ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʣʠʥʠʠ ʧʠʪʘʥʠʷ, ʢʦʛʜʘ ʠʤʝʶʪ ʤʝʩʪʦ ʢʘʢ ʚʭʦʜ, ʪʘʢ ʠ ʚʳʭʦʜ ʣʠʥʠʠ. 

ʆʪʚʝʪʚʠʪʝʣʴʥʳʝ ʧʦʜʩʪʘʥʮʠʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʯʝʨʝʟ ʦʪʚʝʪʚʣʝʥʠʷ ʦʪ ʧʠʪʘʶʱʠʭ ʣʠʥʠʡ. 

 

 
ʈʠʩʫʥʦʢ 6. ʂʦʤʧʣʝʢʪʥʘʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʧʦʜʩʪʘʥʮʠʷ. 

 

ʊʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʧʦʜʩʪʘʥʮʠʠ ʙʳʚʘʶʪ ʩʙʦʨʥʳʤʠ ʠʣʠ ʢʦʤʧʣʝʢʪʥʳʤʠ. ʂʦʤʧʣʝʢʪʥʳʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʧʦʜʩʪʘʥʮʠʠ, ʩʦʢʨʘʱʝʥʥʦ ʂʊʇ, ʩʦʩʪʦʷʪ ʧʦʣʥʦʩʪʴʶ ʠʟ ʢʦʤʧʣʝʢʪʥʳʭ 

ʫʟʣʦʚ. ʀʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʥʘ ʟʘʚʦʜʘʭ, ʟʘʪʝʤ ʜʦʩʪʘʚʣʷʶʪ ʵʪʠʤʠ ʫʟʣʘʤʠ ʥʘ ʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ, ʪʦ 

ʝʩʪʴ ʜʝʤʦʥʪʘʞ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʜʝʩʴ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʅʘ ʤʝʩʪʝ ʫʞʝ ʙʣʦʢʠ, ʫʟʣʳ ʠ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʤʦʥʪʠʨʫʶʪ, ʧʦʜʢʣʶʯʘʶʪ ʢ ʧʠʪʘʶʱʠʤ ʩʝʪʷʤ. 

ʂʊʇ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʛʜʝ ʠʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʚʥʫʪʨʠ ʠʣʠ ʩʥʘʨʫʞʠ (ʂʊʇʅ). ʉʙʦʨʥʳʝ ʧʦʜʩʪʘʥʮʠʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʥʘ ʟʘʚʦʜʘʭ ʦʪʜʝʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʟʘʪʝʤ ʥʘ ʤʝʩʪʝ ʵʣʝʤʝʥʪʳ ʩʦʙʠʨʘʶʪ ʠ ʤʦʥʪʠʨʫʶʪ. 

http://electricalschool.info/main/elsnabg/1736-skhemy-komplektnykh-transformatornykh.html
http://electricalschool.info/main/elsnabg/1736-skhemy-komplektnykh-transformatornykh.html
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ʃʶʙʘʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʧʦʜʩʪʘʥʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʛʣʘʚʥʳʭ ʙʣʦʢʘ: 

¶ ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʠʟʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ; 

¶ ʊʨʘʥʩʬʦʨʤʘʪʦʨ; 

¶ ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʳʩʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ɿʘʯʘʩʪʫʶ ʜʣʷ ʧʨʠʝʤʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʣʫʞʘʪ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʳʩʦʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ (ʈʋɺʅ), ʢʦʪʦʨʳʝ ʧʦʜʘʶʪ ʝʝ ʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʈʋɺʅ 

ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ ʢʘʢ ʧʨʠʝʤʘ, ʪʘʢ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʞʝ ʫʩʪʨʦʡʩʪʚʘ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʈʋʅʅ) ʚʩʝʛʜʘ ʠ ʚʝʟʜʝ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʪʦʣʴʢʦ ʧʨʠʝʤ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʗʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʚʝʥʴʝʚ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʣʶʙʦʛʦ 

ʢʨʫʧʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʧʦʜʩʪʘʥʮʠʷ ʪʨʝʙʫʝʪ ʦʩʦʙʦ 

ʪʱʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʩʭʝʤʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ʄʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʧʦʜʩʪʘʥʮʠʠ ʧʦʜʙʠʨʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʧʦʜʩʪʘʥʮʠʠ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʠ ʙʳ ʨʘʩʧʦʣʦʞʝʥʳ ʢʘʢ 

ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʮʝʥʪʨʫ ʦʙʝʩʧʝʯʠʚʘʝʤʳʭ ʠʤʠ ʛʨʫʧʧ ʥʘʛʨʫʟʦʢ. ɽʩʣʠ ʦʪ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ 

ʦʪʩʪʫʧʠʪʴ, ʪʦ ʚʦʟʨʘʩʪʫʪ ʧʦʪʝʨʠ, ʫʚʝʣʠʯʠʪʩʷ ʨʘʩʭʦʜ ʢʘʙʝʣʝʡ, ʧʨʦʚʦʜʦʚ ʠ ʪ. ʜ. 

ʇʦʜʩʪʘʥʮʠʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʤʝʩʪʫ ʠʭ ʙʘʟʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʯʝʪʳʨʝ ʪʠʧʘ: 

-ʆʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʧʦʜʩʪʘʥʮʠʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʥʘ ʢʘʢʦʤ-ʪʦ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʟʜʘʥʠʡ; 

-ʇʨʠʩʪʨʦʝʥʥʳʝ ʧʦʜʩʪʘʥʮʠʠ, ʧʨʠʤʳʢʘʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʪʝʥʘʤ ʩʥʘʨʫʞʠ 

ʟʜʘʥʠʷ; 

-ɺʩʪʨʦʝʥʥʳʝ ʧʦʜʩʪʘʥʮʠʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʪʜʝʣʴʥʳʭ 

ʧʦʤʝʱʝʥʠʷʭ ʚʥʫʪʨʠ ʩʪʨʦʝʥʠʷ ʠʣʠ ʧʨʠʤʳʢʘʶʱʠʝ ʠʟʥʫʪʨʠ ʩʦʦʨʫʞʝʥʠʷ ʢ ʝʛʦ ʩʪʝʥʘʤ; 

-ɺʥʫʪʨʠʮʝʭʦʚʳʝ ʧʦʜʩʪʘʥʮʠʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚʥʫʪʨʠ ʮʝʭʦʚ, ʪʦ ʝʩʪʴ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʟʤʝʱʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʙʦʯʝʤ ʧʦʤʝʱʝʥʠʠ, ʣʠʙʦ ʚ 

ʟʘʢʨʳʪʦʤ ʧʦʤʝʱʝʥʠʠ ʩ ʚʳʢʘʪʢʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜʩʪʘʥʮʠʠ ʚ ʮʝʭʘ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʦʤʧʦʥʦʚʢʠ ʧʦʜʩʪʘʥʮʠʠ ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʥʘ ʦʙʷʟʘʪʝʣʴʥʦ 

ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʛʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʦʙʲʝʢʪʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʅʫʞʥʦ ʥʝʧʨʝʤʝʥʥʦ ʫʯʝʩʪʴ 

ʉʅʠʇʳ ʠ ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʡ. ɻʣʘʚʥʳʝ ʢʨʠʪʝʨʠʠ ʧʨʠ ʵʪʦʤ ʩʣʝʜʫʶʱʠʝ: 

¶ ɹʝʟʦʧʘʩʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ; 

¶ ʋʜʦʙʩʪʚʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʥʜʠʢʘʪʦʨʘʤʠ ʧʦʣʦʞʝʥʠʷ ʨʘʟʲʝʜʠʥʠʪʝʣʝʡ ʠ ʚʳʢʣʶʯʘʪʝʣʝʡ, 

ʘ ʪʘʢʞʝ ʟʘ ʫʨʦʚʥʝʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʤʘʩʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʧʧʘʨʘʪʘʭ; 

¶ ʅʘʜʣʝʞʘʱʘʷ ʩʪʝʧʝʥʴ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʰʪʘʪʥʳʭ 

ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʜʫʛʦʚʦʤ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ; 

¶ ɹʝʟʦʧʘʩʥʦʩʪʴ ʦʩʤʦʪʨʘ ʠ ʨʝʤʦʥʪʘ ʢʘʢ ʣʶʙʦʛʦ ʘʧʧʘʨʘʪʘ, ʪʘʢ ʠ ʣʶʙʦʡ ʮʝʧʠ ʧʨʠ ʩʥʷʪʦʤ 

ʥʘʧʨʷʞʝʥʠʠ, ʙʝʟ ʧʦʤʝʭ ʜʣʷ ʩʦʩʝʜʥʠʭ ʮʝʧʝʡ, ʧʨʝʙʳʚʘʶʱʠʭ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ; 

¶ ɼʦʩʪʘʪʦʯʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ ʦʧʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʋʜʦʙʩʪʚʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʢʦʥʦʤʠʷ ʧʣʦʱʘʜʠ. 
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ʋɼʂ.621.321 

ʅɸɿʅɸʏɽʅʀɽ ʀ ʆʉʅʆɺʅʓɽ ʂʆʅʉʊʈʋʂʎʀʀ ɻʈʆɿʆɿɸʑʀʊʅʓʍ 

ʊʈʆʉʆɺ ɺʆɿɼʋʐʅʓʍ ʃʀʅʀʁ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏ 

ɸʜʘʤʦʚʠʯ ʈ.ɸ., ʈʘʟʫʤʦʚʠʯ ʀ.ɼ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʝʪʨʘʰʝʚʠʯ ʅ.ʉ. 

ɻʨʦʟʦʪʨʦʩʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʚʦ 

ʚʨʝʤʷ ʛʨʦʟʳ. 

ɻʨʦʟʦʟʘʱʠʪʥʳʝ ʪʨʦʩʳ ʧʦʜʚʝʰʠʚʘʶʪ ʚʳʰʝ ʧʨʦʚʦʜʦʚ ʜʣʷ ʟʘʱʠʪʳ ʠʭ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ. ʅʘ ʣʠʥʠʷʭ ʥʘʧʨʷʞʝʥʠʝʤ ʥʠʞʝ 220 ʢɺ ʪʨʦʩʳ ʧʦʜʚʝʰʠʚʘʶʪ ʪʦʣʴʢʦ ʥʘ 

ʧʦʜʭʦʜʘʭ ʢ ʧʦʜʩʪʘʥʮʠʷʤ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʢʨʳʪʠʷ ʧʨʦʚʦʜʦʚ ʣʠʥʠʠ 

ʚʙʣʠʟʠ ʧʦʜʩʪʘʥʮʠʠ. ʅʘ ʣʠʥʠʷʭ ʥʘʧʨʷʞʝʥʠʝʤ 220 ʢɺ ʠ ʚʳʰʝ ʪʨʦʩʳ ʧʦʜʚʝʰʠʚʘʶʪʩʷ ʚʜʦʣʴ 

ʚʩʝʡ ʣʠʥʠʠ.  

ʈʘʥʝʝ ʪʨʦʩʳ ʥʘ ʣʠʥʠʷʭ ʚʩʝʭ ʥʦʤʠʥʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʟʘʟʝʤʣʷʣʠʩʴ ʥʘʛʣʫʭʦ ʥʘ ʢʘʞʜʦʡ 

ʦʧʦʨʝ. ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʟʘʤʢʥʫʪʳʭ ʢʦʥʪʫʨʘʭ ʟʘʟʝʤʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ï ʪʨʦʩʳ 

ï ʦʧʦʨʳ ʧʦʷʚʠʣʠʩʴ ʪʦʢʠ. ʆʥʠ ʚʦʟʥʠʢʣʠ ʚʩʣʝʜʩʪʚʠʝ ʜʝʡʩʪʚʠʷ ʕɼʉ, ʥʘʚʦʜʠʤʳʭ ʚ ʪʨʦʩʘʭ ʧʫʪʝʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚ ʤʥʦʛʦʢʨʘʪʥʦ ʟʘʟʝʤʣʝʥʥʳʭ ʪʨʦʩʘʭ 

ʧʦʣʫʯʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʣʠʥʠʷʭ ʩʚʝʨʭʚʳʩʦʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʦʜʚʝʩʢʝ ʪʨʦʩʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ 

(ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʭ) ʥʘ ʠʟʦʣʷʪʦʨʘʭ ʪʨʦʩʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʚʦʜʦʚ 

ʩʚʷʟʠ ʠ ʚ ʢʘʯʝʩʪʚʝ ʪʦʢʦʥʝʩʫʱʠʭ ʧʨʦʚʦʜʦʚ ʜʣʷ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʘʣʦʡ 

ʤʦʱʥʦʩʪʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʛʨʦʟʦʟʘʱʠʪʳ ʣʠʥʠʡ ʪʨʦʩʳ ʧʨʠ ʵʪʦʤ 

ʜʦʣʞʥʳ ʧʨʠʩʦʝʜʠʥʷʪʴʩʷ ʢ ʟʘʟʝʤʣʝʥʥʳʤ ʯʝʨʝʟ ʠʩʢʨʦʚʳʝ ʧʨʦʤʝʞʫʪʢʠ. 

ɻʨʦʟʦʟʘʱʠʪʥʳʡ ʪʨʦʩ (ʪʨʦʩʦʚʳʡ ʤʦʣʥʠʝʦʪʚʦʜ) ʟʘʟʝʤʣʸʥʥʳʡ ʧʨʦʚʦʜ ʚ ʚʦʟʜʫʰʥʳʭ 

ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʟʘʱʠʪʳ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʧʨʦʚʦʜʦʚ ʦʪ ʧʨʷʤʳʭ ʫʜʘʨʦʚ 

ʤʦʣʥʠʠ. ɻʨʦʟʦʟʘʱʠʪʥʳʡ ʪʨʦʩ ʧʦʜʚʝʰʠʚʘʝʪʩʷ ʥʘʜ ʪʦʢʦʚʝʜʫʱʠʤʠ ʧʨʦʚʦʜʘʤʠ ʠ ʟʘʟʝʤʣʷʝʪʩʷ ʫ 

ʢʘʞʜʦʡ ʦʧʦʨʳ. ʆʙʳʯʥʦ ʛʨʦʟʦʟʘʱʠʪʥʳʝ ʪʨʦʩʳ ʜʝʣʘʶʪ ʠʟ ʩʪʘʣʴʥʳʭ ʦʮʠʥʢʦʚʘʥʥʳʭ 

ʧʨʦʚʦʣʦʯʝʢ; ʩʝʯʝʥʠʝ ʝʛʦ ʦʪ 50 ʜʦ 70 ʤʤ. ɿʘʱʠʱʝʥʥʦʩʪʴ ʪʦʢʦʧʨʦʚʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘ ʟʘʱʠʪʳ: 

ʧʨʠ ʫʛʣʝ ʤʝʥʴʰʝ 20Á ʧʦʨʘʞʝʥʠʝ ʤʦʣʥʠʝʡ ʩʪʘʥʦʚʠʪʩʷ ʤʘʣʦʚʝʨʦʷʪʥʳʤ. ɺ ʣʠʥʠʷʭ ʥʘ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʧʦʨʘʭ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 110 ʢɺ ʠ ʚʳʰʝ ʛʨʦʟʦʟʘʱʠʪʥʳʝ ʪʨʦʩʳ ʧʦʜʚʝʰʠʚʘʶʪ 

ʦʙʳʯʥʦ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʣʠʥʠʠ ʪʦʣʴʢʦ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʧʦʜʩʪʘʥʮʠʷʤ. 

ɻʨʦʟʦʪʨʦʩ ʩʪʘʣʴʥʦʡ ɻʆʉʊ 3063-80 - ʩʧʠʨʘʣʴʥʳʡ ʦʜʠʥʘʨʥʦʡ ʩʚʠʚʢʠ ʩ ʪʦʯʝʯʥʳʤ 

ʢʘʩʘʥʠʝʤ ʧʨʦʚʦʣʦʢ. ʂʦʥʩʪʨʫʢʮʠʷ 1ʭ19. 

ɻʨʦʟʦʪʨʦʩ ʩʪʘʣʴʥʦʡ ɻʆʉʊ 3064-80 - ʩʧʠʨʘʣʴʥʳʡ ʦʜʠʥʘʨʥʦʡ ʩʚʠʚʢʠ ʩ ʪʦʯʝʯʥʳʤ 

ʢʘʩʘʥʠʝʤ ʧʨʦʚʦʣʦʢ. ʂʦʥʩʪʨʫʢʮʠʷ 1ʭ37. ʉʪʘʣʴʥʳʝ ʢʘʥʘʪʳ ʵʪʦʛʦ ɻʆʉʊʘ ʥʘʟʳʚʘʶʪ 

ʛʨʦʟʦʟʘʱʠʪʥʳʤʠ ʪʨʦʩʘʤʠ. ɼʠʘʤʝʪʨ ʪʨʦʩʘ ʦʪ 1,0 ʤʤ ʜʦ 37,0 ʤʤ. 

ɻʨʦʟʦʟʘʱʠʪʥʳʡ ʪʨʦʩ ʪʠʧʘ ʊʂ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʥʘʧʨʷʞʝʥʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʛʜʝ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ ʠʟʛʠʙʳ ʠ ʧʫʣʴʩʠʨʫʶʱʠʝ ʥʘʛʨʫʟʢʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʩʫʪʩʪʚʫʶʪ ʨʘʩʯʘʣʦʯʥʳʝ ʠ ʛʨʦʟʦʟʘʱʠʪʥʳʝ ʢʘʥʘʪʳ, ʚʨʝʤʝʥʥʳʝ ʣʝʩʦʩʧʣʘʚʥʳʝ ʢʨʝʧʣʝʥʠʷ, 

ʨʘʟʣʠʯʥʳʝ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ.  

 

 
 

ʈʠʩʫʥʦʢ 1. ɻʨʦʟʦʪʨʦʩ ɻʆʉʊ 3063-80, ɻʨʦʟʦʪʨʦʩ ɻʆʉʊ 3064-80 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ (ʇʋʕ) ʚ ʢʘʯʝʩʪʚʝ 

ʛʨʦʟʦʟʘʱʠʪʥʳʭ ʪʨʦʩʦʚ ʩʣʝʜʫʝʪ, ʧʨʠʤʝʥʷʪʴ ʩʪʘʣʴʥʳʝ ʢʘʥʘʪʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʡ 

ʧʨʦʚʦʣʦʢʠ ʜʣʷ ʩʨʝʜʥʠʭ(ʉ), ʜʣʷ ʞʝʩʪʢʠʭ(ɾ) ʠ ʦʩʦʙʦ ʞʝʩʪʢʠʭ ʘʛʨʝʩʩʠʚʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ 

(ʆɾ) ʠ ʧʦ ʩʧʦʩʦʙʫ ʩʚʠʚʢʠ ʥʝʨʘʩʢʨʫʯʠʚʘʶʱʠʝʩʷ (ʅ) ʩʝʯʝʥʠʝʤ ʥʝ ʤʝʥʝʝ: 

¶ 35 ʤʤ2 - ʥʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ 35 ʢɺ ʙʝʟ ʧʝʨʝʩʝʯʝʥʠʡ (ʊʂ 35); 

¶ 35 ʤʤ2 - ʥʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ 35 ʢɺ ʚ ʧʨʦʣʝʪʘʭ ʧʝʨʝʩʝʯʝʥʠʡ ʩ 

ʞʝʣʝʟʥʳʤʠ ʜʦʨʦʛʘʤʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʚ ʨʘʡʦʥʘʭ ʧʦ ʛʦʣʦʣʝʜʫ 

I-II (ʊʂ 35);  

¶ 50 ʤʤ2 - ʚ ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʠ ʥʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʩʦʦʨʫʞʘʝʤʳʭ 

ʥʘ ʜʚʫʭʮʝʧʥʳʭ ʠ ʤʥʦʛʦʮʝʧʥʳʭ ʦʧʦʨʘʭ (ʊʂ 50); 

¶ 50 ʤʤ2 - ʥʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ 110-150 ʢɺ (ʊʂ 50); 

¶ 70 ʤʤ2 - ʥʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ 220 ʢɺ ʠ ʚʳʰʝ (ʊʂ 70) 
 

ʈʠʩʫʥʦʢ 1- ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʛʨʦʟʦʟʘʱʠʪʥʳʭ ʪʨʦʩʦʚ 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʈʦʩʩʠʡʩʢʠʡ ʀʥʪʝʨʥʝʪ-ʧʦʨʪʘʣ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʄʝʛʘʧʨʦʤ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.metizorel.ru. ï ɼʘʪʘ ʜʦʩʪʫʧʘ: 22.10.2017. 

2. ʈʦʩʩʠʡʩʢʠʡ ʀʥʪʝʨʥʝʪ-ʧʦʨʪʘʣ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʉʪʫʜʦʧʝʜʠʷ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://studopedia.ru. ï ɼʘʪʘ ʜʦʩʪʫʧʘ: 21.10.2017. 
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ʋɼʂ 621 

ʉʇʆʉʆɹʓ ʇʈʆʂʃɸɼʂʀ ʂɸɹɽʃʔʅʓʍ ʃʀʅʀʁ 

ɹʦʥʜʘʨʝʚʘ ɸ.ʉ., ɻʦʣʸʪʘ ɼ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʝʪʨʘʰʝʚʠʯ ʅ.ʉ. 

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʴʥʳʭ ʩʝʪʝʡ ʧʨʦʠʟʚʦʜʷʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ: 

¶ ʚʝʣʠʯʠʥʳ ʠ ʨʘʟʤʝʱʝʥʠʷ ʥʘʛʨʫʟʦʢ, ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

¶ ʢʦʤʧʦʥʦʚʢʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, 

¶ ʥʘʣʠʯʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, 

¶ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, 

¶ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, 

¶ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʛʨʫʥʪʘ, 

¶ ʥʘʟʥʘʯʝʥʠʷ ʢʘʙʝʣʴʥʦʡ ʣʠʥʠ. 

 
ʈʠʩʫʥʦʢ 1. ɺʠʜʳ ʢʘʙʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʘ) ʪʨʘʥʰʝʷ; ʙ) ʢʘʥʘʣ; ʚ) ʪʫʥʥʝʣʴ; 

 ʛ) ʙʣʦʢ; ʜ) ʛʘʣʝʨʝʷ; ʝ) ʵʩʪʘʢʘʜʘ. 
 

ʂʘʞʜʳʡ ʚʠʜ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʠʣʦʚʳʭ ʢʘʙʝʣʝʡ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʚ ʥʸʤ ʧʨʦʣʦʞʠʪʴ. ʊʨʘʥʰʝʷ - 6 

ʢʘʙʝʣʝʡ, ʢʘʥʘʣ -24, ʙʣʦʢ - 20, ʪʫʥʥʝʣʴ - 72, ʵʩʪʘʢʘʜʘ - 24, ʛʘʣʝʨʝʷ - 56. 

ʈʝʜʢʦ ʦʪʜʘʸʪʩʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʜʥʦʤʫ ʚʠʜʫ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ. ʆʙʳʯʥʦ 

ʧʨʠʤʝʥʷʶʪ ʩʤʝʰʘʥʥʫʶ ʧʨʦʢʣʘʜʢʫ, ʢʦʛʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʴʥʳʭ 

ʣʠʥʠʡ. 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʥʫʪʨʠʮʝʭʦʚʳʝ ʠ 

ʚʥʝʮʝʭʦʚʳʝ. ʂ ʚʥʫʪʨʠʮʝʭʦʚʳʤ ʢʘʙʝʣʴʥʳʤ ʩʝʪʷʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ ʦʪʢʨʳʪʦ ʥʘ 

ʢʦʥʩʪʨʫʢʮʠʷʭ, ʚ ʣʦʪʢʘʭ, ʢʦʨʦʙʘʭ, ʢʘʥʘʣʘʭ, ʪʫʥʥʝʣʷʭ ʠ ʚ ʪʨʫʙʘʭ. ʂ ʚʥʝʮʝʭʦʚʳʤ ʢʘʙʝʣʴʥʳʤ 

ʣʠʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ ʚ ʢʘʥʘʣʘʭ, ʪʫʥʥʝʣʷʭ, ʙʣʦʢʘʭ, ʪʨʘʥʰʝʷʭ, ʥʘ ʵʩʪʘʢʘʜʘʭ ʠ ʚ 

ʛʘʣʝʨʝʷʭ. ɺʥʝʮʝʭʦʚʳʝ ʢʘʙʝʣʴʥʳʝ ʩʝʪʠ ʪʨʝʙʫʶʪ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ 

ʧʣʦʱʘʜʝʡ ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʳ ʧʦʯʪʠ ʚ ʣʶʙʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʠ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʀʟ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʙʝʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʠ 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʦʙʲʝʢʪʘʭ, ʧʨʦʢʣʘʜʢʘ ʢʘʙʝʣʷ ʚ ʪʨʘʥʰʝʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘʜʸʞʥʘ, ʠʟ-ʟʘ 

ʯʘʩʪʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ. ʇʦʵʪʦʤʫ ʧʨʠ ʯʠʩʣʝ ʢʘʙʝʣʝʡ ʦʪ 6 ʜʦ 30 ʨʘʮʠʦʥʘʣʴʥʘ 

ʧʨʦʢʣʘʜʢʘ ʚ ʢʘʥʘʣʘʭ ʠʣʠ ʙʣʦʢʘʭ, ʧʨʠ ʯʠʩʣʝ ʢʘʙʝʣʝʡ ʩʚʳʰʝ 30 ʢʘʙʝʣʠ ʧʨʦʢʣʘʜʳʚʘʶʪ ʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʙʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ - ʚ ʪʫʥʥʝʣʷʭ, ʥʘ ʵʩʪʘʢʘʜʘʭ ʠ ʚ ʛʘʣʝʨʝʷʭ. 

http://energ2010.ru/sposprkab.htm
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ɺ ʧʦʤʝʱʝʥʠʷʭ ʩʢʨʳʪʘʷ ʧʨʦʢʣʘʜʢʘ ʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʝʡ ʚ ʩʪʘʣʴʥʳʭ ʪʨʫʙʘʭ ʧʦʩʪʝʧʝʥʥʦ 

ʚʳʪʝʩʥʷʝʪʩʷ ʦʪʢʨʳʪʳʤʠ ʧʨʦʢʣʘʜʢʘʤʠ. ʆʪʢʨʳʪʘʷ ʧʨʦʢʣʘʜʢʘ ʢʘʙʝʣʝʡ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ 

ʠʩʢʣʶʯʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʧʦ ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʝʡ ʦʪ ʛʦʪʦʚʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʩʦʦʨʫʞʝʥʠʷ. ʆʪʢʨʳʪʳʝ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ ʧʦʟʚʦʣʷʶʪ ʟʘʢʦʥʯʠʪʴ ʥʫʣʝʚʦʡ 

ʮʠʢʣ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʥʝ ʜʦʞʠʜʘʷʩʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʯʪʦ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ ʩʢʨʳʪʳʭ ʧʨʦʢʣʘʜʢʘʭ. ʆʪʢʨʳʪʳʝ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ ʥʘʛʣʷʜʥʳ, ʜʦʩʪʫʧʥʳ, 

ʫʜʦʙʥʳ ʜʣʷ ʦʩʤʦʪʨʘ ʠ ʟʘʤʝʥʳ ʢʘʙʝʣʝʡ, ʦʪʣʠʯʘʶʪʩʷ ʛʠʙʢʦʩʪʴʶ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʨʘʩʩ ʚʦ ʚʨʝʤʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. 

ʇʨʠ ʦʪʢʨʳʪʦʡ ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʝʡ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʤʝʨʳ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʙʦʩʥʦʚʳʚʘʪʴ ʚʳʙʦʨ ʤʘʨʦʢ ʢʘʙʝʣʝʡ ʠ ʦʙʦʣʦʯʝʢ, ʧʨʘʚʠʣʴʥʦ ʚʳʙʠʨʘʪʴ ʢʘʙʝʣʴ ʧʦ ʥʘʛʨʝʚʫ, 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʠʩʦʝʜʠʥʝʥʠʡ ʠ ʧʦʨʷʜʦʢ ʨʘʩʢʣʘʜʢʠ ʢʘʙʝʣʝʡ, ʦʪʜʝʣʷʪʴ ʟʦʥʳ 

ʤʘʩʩʦʚʦʡ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʦʪʢʨʳʪʦʡ ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʝʡ ʚ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʦʚʤʝʱʝʥʠʶ 

ʪʨʘʩʩ, ʦʙʲʝʜʠʥʝʥʠʶ ʢʘʙʝʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʩʠʣʦʚʳʭ, ʦʩʚʝʪʠʪʝʣʴʥʳʭ, ʢʘʙʝʣʝʡ 

ʫʧʨʘʚʣʝʥʠʷ) ʚ ʦʙʱʠʝ ʧʦʪʦʢʠ, ʧʨʦʢʣʘʜʳʚʘʷ ʠʭ ʥʘ ʦʙʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʣʦʪʢʘʭ ʠʣʠ ʢʦʨʦʙʘʭ. 

ʅʝʦʙʭʦʜʠʤʦ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʟʦʥʳ ʨʘʟʤʝʱʝʥʠʷ ʢʘʙʝʣʴʥʳʭ ʩʝʪʝʡ, 

ʩʦʛʣʘʩʦʚʘʪʴ ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ, 

ʩʘʥʪʝʭʥʠʯʝʩʢʠʤʠ ʩʝʪʷʤʠ. 

ɺ ʩʣʫʯʘʝ ʨʘʟʤʝʱʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʢʨʳʪʦ ʧʨʦʢʣʘʜʳʚʘʝʤʳʭ ʢʘʙʝʣʝʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʨʦʡʩʪʚʦ ʢʘʙʝʣʴʥʦʛʦ ʵʪʘʞʘ ʚ ʚʝʨʭʥʝʡ ʟʦʥʝ ʧʦʜʚʘʣʘ ʧʦʜ ʵʣʝʢʪʨʦʤʘʰʠʥʥʳʤ 

ʧʦʤʝʱʝʥʠʝʤ, ʧʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʣʸʪʘʤʠ. 

ʇʦ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢʘʙʝʣʴʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʩʷ 

ʧʦʜʟʝʤʥʳʤʠ - ʚ ʪʨʘʥʰʝʷʭ, ʢʘʥʘʣʘʭ, ʪʫʥʥʝʣʷʭ ʠ ʙʣʦʢʘʭ ʠʣʠ ʥʘʜʟʝʤʥʳʤʠ ʥʘ ʵʩʪʘʢʘʜʘʭ ʠ ʚ 

ʛʘʣʝʨʝʷʭ. ʇʦʜʟʝʤʥʳʡ ʩʧʦʩʦʙ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʴʥʳʭ ʩʝʪʝʡ ʟʘʱʠʱʘʝʪ ʠʭ ʦʪ ʛʨʦʟʦʚʳʭ ʠ 

ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʂʘʙʝʣʠ, ʧʨʦʣʦʞʝʥʥʳʝ ʧʦʜ ʟʝʤʣʸʡ ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ ʩʦʟʜʘʶʪ 

ʧʦʤʝʭʠ. ʆʜʥʘʢʦ ʧʨʦʢʣʘʜʢʘ ʢʘʙʝʣʴʥʳʭ ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʘ ʧʨʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʷʭ - ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʥʘʣʠʯʠʷ ʭʠʤʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʨʘʟʨʫʰʘʶʱʠʭ ʢʘʙʝʣʴʥʳʝ ʦʙʦʣʦʯʢʠ. 

ʅʘʜʟʝʤʥʘʷ ʧʨʦʢʣʘʜʢʘ ʢʘʙʝʣʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʵʪʦ ʧʦʟʚʦʣʷʶʪ 

ʫʩʣʦʚʠʷ ʩʨʝʜʳ, ʟʘʩʪʨʦʡʢʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. ʅʘʜʟʝʤʥʳʝ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ 

ʜʦʩʪʫʧʥʳ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʸʛʢʫʶ ʟʘʤʝʥʫ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ, ʦʙʣʝʛʯʘʶʪ ʨʘʙʦʪʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʝʪʝʡ. ʇʨʠ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ 

ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʧʨʠ ʧʦʜʟʝʤʥʦʡ 

ʩʠʩʪʝʤʝ ʚʳʰʝ, ʥʦ ʥʘʜʟʝʤʥʳʝ ʩʠʩʪʝʤʳ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʫʭʦʜʘ (ʧʦʢʨʘʩʢʘ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʦʯʠʩʪʢʘ ʩʦʦʨʫʞʝʥʠʡ). ʉʨʘʚʥʠʚʘʷ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʢʘʙʝʣʴʥʳʭ ʢʘʥʘʣʠʟʘʮʠʡ ʧʦ ʠʭ 

ʫʜʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʇʨʦʢʣʘʜʢʘ ʢʘʙʝʣʝʡ ʚ ʪʨʘʥʰʝʷʭ 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʦʢʣʘʜʢʫ ʢʘʙʝʣʝʡ ʚ ʪʨʘʥʰʝʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘ ʥʝ 

ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʚ ʤʝʩʪʘʭ ʩ ʤʘʣʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦʚʨʝʞʜʝʥʠʷ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʊʨʘʥʰʝʡʥʘʷ ʧʨʦʢʣʘʜʢʘ ʢʘʙʝʣʝʡ ʚ ʟʝʤʣʝ ʠʤʝʝʪ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ: ʤʝʥʴʰʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ ʧʨʦʢʣʘʜʢʠ 

ʢʘʙʝʣʝʡ; ʭʦʨʦʰʠʝ ʫʩʣʦʚʠʷ ʦʭʣʘʞʜʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʝʯʝʥʠʝ ʢʘʙʝʣʝʡ. ʆʜʥʘʢʦ ʧʨʠ ʪʘʢʦʡ ʧʨʦʢʣʘʜʢʝ ʟʘʪʨʫʜʥʝʥ ʦʩʤʦʪʨ, ʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʝʤʦʥʪʦʚ 

ʠʣʠ ʟʘʤʝʥʝ ʢʘʙʝʣʷ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʫʶ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʨʦʣʦʞʝʥʥʳʭ ʚ ʟʝʤʣʝ ʢʘʙʝʣʝʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʝʤʣʷʥʳʝ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʷʝʤʳʝ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʚʙʣʠʟʠ ʢʘʙʝʣʴʥʦʡ ʪʨʘʩʩʳ. 

ʕʪʘʧʳ ʨʘʙʦʪ. ʇʨʦʢʣʘʜʢʘ ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ ʚ ʪʨʘʥʰʝʝ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ 

ʦʧʝʨʘʮʠʡ: 

¶ ʨʳʪʴʝ ʪʨʘʥʰʝʠ ʠ ʚʳʧʦʣʥʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ "ʧʦʜʫʰʢʠ" - ʟʘʩʳʧʢʘ ʥʘ ʜʥʦ ʪʨʘʥʰʝʠ 

ʩʣʦʷ (ʥʝ ʤʝʥʝʝ 100 ʤʤ) ʤʝʣʢʦʡ ʟʝʤʣʠ, ʥʝ ʩʦʜʝʨʞʘʱʝʡ ʢʘʤʥʝʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʫʩʦʨʘ; 

¶ ʜʦʩʪʘʚʢʘ ʢʘʙʝʣʷ ʢ ʤʝʩʪʫ ʧʨʦʢʣʘʜʢʠ ʠ ʧʨʝʜʤʦʥʪʘʞʥʳʝ ʝʛʦ ʠʩʧʳʪʘʥʠʷ ʥʘ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠʟʦʣʷʮʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʙʘʨʘʙʘʥʝ; 
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¶ ʨʘʩʢʘʪʢʘ ʢʘʙʝʣʷ ʠ ʚʳʧʦʣʥʝʥʠʝ ʟʘʩʳʧʢʠ ʩʣʦʝʤ (ʥʝ ʤʝʥʝʝ 100 ʤʤ) ʤʝʣʢʦʡ ʟʝʤʣʠ, ʥʝ 

ʩʦʜʝʨʞʘʱʝʡ ʢʘʤʥʝʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʫʩʦʨʘ; 

¶ ʨʘʟʤʝʱʝʥʠʝ ʢʘʙʝʣʝʡ ʚ ʪʨʘʥʰʝʝ; 

¶ ʩʦʝʜʠʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢʘʙʝʣʝʡ; 

¶ ʟʘʱʠʪʘ ʢʘʙʝʣʝʡ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ; 

¶ ʠʩʧʳʪʘʥʠʝ ʢʘʙʝʣʝʡ; 

¶ ʟʘʩʳʧʢʘ ʪʨʘʥʰʝʠ; 

¶ ʢʦʥʮʝʚʘʷ ʟʘʜʝʣʢʘ ʢʘʙʝʣʝʡ. 

ʇʨʦʢʣʘʜʢʘ ʢʘʙʝʣʝʡ ʚ ʙʣʦʢʘʭ 

ɼʣʷ ʙʦʣʝʝ ʥʘʜʝʞʥʦʛʦ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʢʣʘʜʢʦʡ ʚ ʪʨʘʥʰʝʝ) ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʦʪ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʢʘʙʝʣʠ ʧʨʦʢʣʘʜʳʚʘʶʪ ʚ ʢʘʙʝʣʴʥʳʭ ʙʣʦʢʘʭ. ʂʘʙʝʣʴʥʳʤ ʙʣʦʢʦʤ 

ʥʘʟʳʚʘʝʪʩʷ ʢʘʙʝʣʴʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʩ ʪʨʫʙʘʤʠ (ʢʘʥʘʣʘʤʠ) ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʚ ʥʠʭ ʢʘʙʝʣʝʡ ʩ 

ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʥʝʤʫ ʢʦʣʦʜʮʘʤʠ. ʆʙʳʯʥʦ ʢʘʙʝʣʴʥʳʡ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ ʪʨʫʙ, ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʚ 1,5 ʨʘʟʘ ʙʦʣʴʰʝ ʜʠʘʤʝʪʨʘ ʢʘʙʝʣʷ. 

ʇʨʦʢʣʘʜʢʫ ʢʘʙʝʣʝʡ ʚ ʙʣʦʢʘʭ ʨʝʢʦʤʝʥʜʫʶʪ ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʪʨʘʩʩʳ ʩ ʞʝʣʝʟʥʳʤʠ ʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ, ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʦʣʦʯʢʝ ʢʘʙʝʣʝʡ 

ʛʨʫʥʪʘʭ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʱʠʪʳ ʢʘʙʝʣʝʡ ʦʪ ʙʣʫʞʜʘʶʱʠʭ ʪʦʢʦʚ ʠ ʪ.ʜ. 

ɺ ʤʝʩʪʘʭ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʩʩʳ ʠʣʠ ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ ʙʣʦʢʦʚ, ʘ ʪʘʢʞʝ ʥʘ 

ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʘʭ ʙʦʣʴʰʦʡ ʜʣʠʥʳ ʚʳʧʦʣʥʷʶʪ ʢʘʙʝʣʴʥʳʝ ʢʦʣʦʜʮʳ (ʢʘʤʝʨʳ). ɺ 

ʢʦʣʦʜʮʘʭ ʪʘʢʞʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʘʙʝʣʴʥʳʝ ʤʫʬʪʳ. 

ʈʘʟʣʠʯʘʶʪ ʧʨʦʭʦʜʥʳʝ ʧʨʷʤʳʝ ʢʦʣʦʜʮʳ, ʫʛʣʦʚʳʝ, ʨʘʟʚʝʪʚʠʪʝʣʴʥʳʝ, ʪʨʦʡʥʠʢʦʚʳʝ ʠ 

ʢʨʝʩʪʦʚʳʝ. ʂʘʙʝʣʴʥʳʝ ʢʦʣʦʜʮʳ ʚʳʧʦʣʥʷʶʪ ʠʟ ʢʠʨʧʠʯʘ ʠʣʠ ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʉʥʘʨʫʞʠ ʢʘʙʝʣʴʥʳʝ ʢʦʣʦʜʮʳ ʟʘʢʨʳʚʘʶʪ ʣʶʢʘʤʠ, ʚʥʫʪʨʠ ʦʙʦʨʫʜʫʶʪ 

ʢʘʙʝʣʴʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ (ʜʣʷ ʫʢʣʘʜʢʠ ʥʘ ʥʠʭ ʢʘʙʝʣʴʥʳʭ ʤʫʬʪ), ʚʦʜʦʩʙʦʨʥʠʢʘʤʠ ʚ ʧʦʣʫ, 

ʟʘʢʨʳʪʳʤʠ ʨʝʰʝʪʢʘʤʠ, ʘ ʪʘʢʞʝ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʣʝʩʪʥʠʮʘʤʠ ʠʣʠ ʩʢʦʙʘʤʠ ʜʣʷ ʩʧʫʩʢʘ ʣʶʜʝʡ. 

ʇʨʠ ʤʦʥʪʘʞʝ ʙʣʦʢʦʚ ʜʣʷ ʩʪʦʢʘ ʚʣʘʛʠ ʠʭ ʫʢʣʘʜʢʫ ʧʨʦʠʟʚʦʜʷʪ ʩ ʫʢʣʦʥʦʤ ʚ ʩʪʦʨʦʥʫ ʢʦʣʦʜʮʝʚ 

ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 0,2% (ʪ.ʝ. 0,2 ʤ ʥʘ 100 ʤ ʪʨʘʩʩʳ). 

ʇʨʦʪʷʞʢʘ ʢʘʙʝʣʷ ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʣʦʜʮʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʢʘʥʘʣ 

ʙʣʦʢʘ ʟʘʪʷʛʠʚʘʝʪʩʷ ʩʪʘʣʴʥʦʡ ʢʘʥʘʪ ʪʠʧʘ ʋɿʂ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʫʛʣʦʚʳʝ ʨʦʣʠʢʠ, ʢʘʙʝʣʴ 

ʢʨʝʧʠʪʩʷ ʢ ʢʘʥʘʪʫ, ʚʦ ʚʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ ʢʘʥʘʣʘ ʙʣʦʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦʨʦʥʢʘ ʜʣʷ ʟʘʱʠʪʳ 

ʢʘʙʝʣʷ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʠ ʧʨʦʪʷʞʢʝ ʢʘʙʝʣʷ, ʢʘʙʝʣʴ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ ʢʘʥʘʣʝ ʩ 

ʟʘʜʘʥʥʳʤ ʫʩʠʣʠʝʤ ʪʷʞʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʧʨʦʪʷʞʢʠ ʢʘʙʝʣʷ ʚ ʙʣʦʢʘʭ: 1 ï ʙʘʨʘʙʘʥ ʩ ʢʘʙʝʣʝʤ; 2 ï ʫʛʣʦʚʦʡ ʨʦʣʠʢ; 3 ï 

ʢʘʙʝʣʴ; 4 ï ʨʘʟʲʝʤʥʘʷ ʚʦʨʦʥʢʘ; 5 ï ʩʪʘʣʴʥʦʡ ʢʘʥʘʪ; 6 ï ʨʦʣʠʢ ʜʣʷ ʢʘʥʘʪʘ; 7 ï ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠ ʢʦʥʪʨʦʣʷ ʪʷʞʝʥʠʷ. 
 

ʇʨʦʢʣʘʜʢʘ ʢʘʙʝʣʝʡ ʚ ʢʘʥʘʣʘʭ 

ʂʘʙʝʣʴʥʳʤ ʢʘʥʘʣʦʤ ʥʘʟʳʚʘʝʪʩʷ ʟʘʢʨʳʪʦʝ ʠ ʟʘʛʣʫʙʣʝʥʥʦʝ (ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ) ʚ 

ʛʨʫʥʪ, ʧʦʣ, ʧʝʨʝʢʨʳʪʠʝ ʠ ʪ. ʧ. ʥʝʧʨʦʭʦʜʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ 

ʥʝʤ ʢʘʙʝʣʝʡ, ʫʢʣʘʜʢʫ, ʦʩʤʦʪʨ ʠ ʨʝʤʦʥʪ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʣʠʰʴ ʧʨʠ ʩʥʷʪʦʤ 

ʧʝʨʝʢʨʳʪʠʠ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʨʦʢʣʘʜʢʠ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʚʥʝ ʟʜʘʥʠʡ, ʪʘʢ ʠ ʚʥʫʪʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ. ʇʨʦʢʣʘʜʢʘ ʢʘʙʝʣʝʡ ʚ ʢʘʥʘʣʘʭ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʩʤʦʪʨʳ 




















































































































































































































































































































































































































