
ʉɽʂʎʀʗ ʕʃɽʂʊʈʆʊɽʍʅʀʂɸ ʀ ʕʃɽʂʊʈʆʅʀʂɸ 

ʇɽʈɽʏɽʅʔ ɼʆʂʃɸɼʆɺ 
 

ɾ.ʀ.ɸʃʌɽʈʆɺ - ʉʊʋɼɽʅʊ, ʇʈʆʌɽʉʉʆʈ - ʅʆɹɽʃɽɺʉʂʀʁ ʃɸʋʈɽɸʊ 

ʉɽʈɽɼʖʂ ʉ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

GPS ʀ ɻʃʆʅɸʉʉ 

ʏɽʈʅʓʐɽɺʀʏ ɸ.ɸ., ɹɸʈɸʅʆɺʉʂʀʁ ɼ.ʆ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ - ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

ɸʂʂʋʄʋʃʗʊʆʈʓ ʕʃɽʂʊʈʆʄʆɹʀʃɽʁ 

ʊʈɸʍʀʄʆɺʀʏ ʀ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺʆɼʆʈʆɼɸ ɺ ɸɺʊʆʄʆɹʀʃɽʉʊʈʆɽʅʀʀ 

ʍɸʈʏɽʅʂʆ ʂ.ɻ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

ɺʀʈʊʋɸʃʔʅɸʗ ʈɽɸʃʔʅʆʉʊʔ 

ʂɸʈɸʅʂɽɺʀʏ ɺ.ɺ., ʊɸʈɸʅʏʋʂ ɸ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ - ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

ɻʀɼʈʆʕʅɽʈɻɽʊʀʂɸ 

ɺʆʃʆʐʀʅ ɸ.ɸ., ʖʈʂʆɺʉʂʀʁ ɺ.ʅ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ - ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

ɿɸʑʀʑɽʅʅɸʗ ʆʇɽʈɸʎʀʆʅʅɸʗ ʉʀʉʊɽʄɸ ʈɽɸʃʔʅʆɻʆ ɺʈɽʄɽʅʀ QNX 

ʄɸʅʉʋʈʆɺɸ ʖ.ʉ., ɻʋʄʀʅʉʂɸʗ ʄ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ - ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

ɻʀɹʈʀɼʅʓɽ ɼɺʀɻɸʊɽʃʀ ɸɺʊʆʄʆɹʀʃɽʁ 

ɻʋʑɸ ɸ.ʖ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ - ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

ʋʄʅɸʗ ʇʓʃʔ 

ʅɸʋʄɽʅʂʆ ɼ.ɸ., ʈʆʉʃʀʂ ɸ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

ʕʃɽʂʊʈʆʄʆɹʀʃʀ. 

ʉʀɼʆʈʋʂ ʖ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ - ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

ʂʋʃʆʅʆɺʉʂʆɽ ʋɺʃɽʏɽʅʀɽ ï ʕʃɽʂʊʈʆʅʀʂɸ ɹʋɼʋʑɽɻʆ 

ʄʀʈʆʅʆɺʀʏ ʅ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. ɼ.ɺ. 

ʇʈʀʅʎʀʇ ʈɸɹʆʊʓ ʉɽʅʉʆʈʅʓʍ ʕʂʈɸʅʆɺ 

ɼɽɻʊʗʈɽʅʂʆ ɼ. ɺ., ʄʀʂʋʃʂʆ ɺ. ʉ 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

ʂʆʉʄʀʏɽʉʂɸʗ ʕʅɽʈɻɽʊʀʂɸ 

ʂʀʐʂɽɺʀʏ ʅ.ɸ., ʈʀʅɽʁʉʂʀʁ ɽ.ɻ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

ʋʄʅʓʁ ɼʆʄ 

ʈɽʋʊ ʗ.ɻ., ʂʆʃʆɼʀʎɸ ʋ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 
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ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʓ 

ɼʆʈʆʅʀʅ ʀ.ʉ., ɸʅɼʓʂ ɸ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ɽɾʆɺ ɺ.ɼ. 

ʏɸʉʊʆʊʆʄɽʈ ɼ506-ʄ: ɽɻʆ ʋʉʊʈʆʁʉʊɺʆ ʀ ʈɽʄʆʅʊ 

ɻʆʃɪʊɸ ɼ.ɸ 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʂʋʎʓʃʆ ɸ.ɺ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʅɸʉʊʈʆʁʂʀ ʅɸ ʊɺ-ʇʈʆɻʈɸʄʄʓ ʉ ʇʆʄʆʑʔʖ ʉʀʉʊɽʄʓ 

ɸɺʊʆʇʆʀʉʂɸ 

ɺɸʁʊɽʍʆɺʀʏ ɼ.ɸ., ʂʀʈʂʀɾ ɸ.ɻ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. 

ʅɽʂʆʊʆʈʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʊɽʈʄʆʇɸʈ ɼʃʗ ʀɿʄɽʈɽʅʀʗ 

ʊɽʄʇɽʈɸʊʋʈʓ 

ʇʆɼʃʆɺʂʀʅ ɽ.ɸ., ʃɽɹɽɼɽɺ ɺ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. 

ʅɽʂʆʊʆʈʓɽ ʉʇʆʉʆɹʓ ʋʄɽʅʔʐɽʅʀʗ ɼʈɽʁʌɸ ʅʋʃʗ ɺ ʋʉʀʃʀʊɽʃʗʍ ʇʆʉʊʆʗʅʅʆɻʆ 

ʊʆʂɸ 

ʏɽʈʊʆʂ ɸ.ɸ., ɺʆʈʆɹʔɪɺ ʇ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʂʆʅʉʊʈʋʂʎʀʀ ʀ ʈɸɹʆʊʓ ʂɸʃʔʂʋʃʗʊʆʈɸ ʉ 

ɾʀɼʂʆʂʈʀʉʊɸʃʃʀʏɽʉʂʀʄ ʀʅɼʀʂɸʊʆʈʆʄ 

ʇɸʈʌɽʅʎʆɺɸ ʉ.ɺ., ʐɸʍʅʆɺʉʂɸʗ ɺ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. 

ʇʆʃʋʇʈʆɺʆɼʅʀʂʆɺʓɽ ɼɸʊʏʀʂʀ ʊɽʄʇɽʈɸʊʋʈʓ  ʀ ʀʍ ʇʈʀʄɽʅɽʅʀɽ ʅɸ ɸʕʉ 

ɽɻʆʑɽʅʂʆɺ ʀ.ʅ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʂɸʈʏʀʂ ʆ.ɸ. 

ʊʈʀɸɼɸ ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʇʈʆɹʃɽʄ ʀ ʇʋʊʀ ʀʍ ʈɽʐEʅʀʗ 

ʐɺɽɼ ʀ. ɺ., ʃɽʐʂɽɺʀʏ ɺ. ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʂɸʈʏʀʂ ʆ. ɸ. 

ʉʂɸʏʆʂ ʅɸʇʈʗɾɽʅʀʗ. ʉʇʆʉʆɹʓ ʀ ʋʉʊʈʆʁʉʊɺɸ ɿɸʑʀʊʓ ʆʊ ʉʂɸʏʂɸ 

ʅɸʇʈʗɾɽʅʀʗ 

ɸɺʈɸʄʏʀʂ ʖ. ʀ., ɸɺʀɾɸ ɸ. ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʂɸʈʏʀʂ ʆ.ɸ. 

ʉʆʃʅɽʏʅɸʗ ʕʅɽʈɻʀʗ ʀ ʉʇʆʉʆɹʓ ɽɽ ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ. ʇʈʆɹʃɽʄʓ ʀ 

ʇɽʈʉʇɽʂʊʀɺʓ ʉʆʃʅɽʏʅʆʁ ʂʆʉʄʀʏɽʉʂʆʁ ʕʃɽʂʊʈʆʉʊɸʅʎʀʀ (ʉʂʕʉ) 

ʄɽɼɺɽʑɽʂ ʆ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʂɸʈʏʀʂ ʆ.ɸ. 

ʊʈɸʅʉʌʆʈʄɸʊʆʈ ʊɽʉʃɸ 

ɹʋʐʂʆɺ ʇ.ɽ., ɪʏ ʕ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʂɸʈʏʀʂ ʆ.ɸ. 

ʉʇʆʉʆɹʓ ʕʂʆʅʆʄʀʀ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ ʅɸ ʇʈʆʀɿɺʆɼʉʊɺɽ 

ʉʂʀʎʋʅʆɺɸ ʀ.ɸ., ʇɸʅʂɽɺʀʏ ɺ.ʀ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʂɸʈʏʀʂ ʆ.ɸ. 

ɺʀʍʈɽɺʓɽ ʊʆʂʀ ʌʋʂʆ 

ʄɸʃɸʑʋʂ ɸ.ʄ., ʉʓʏʀʂ ɸ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʂɸʈʏʀʂ ʆ.ɸ. 

ʃɽɻɽʅɼɸʈʅʓɽ ɿɸʇʀʉʀ ʅʀʂʆʃʓ ʊɽʉʃʓ 

ɹʆʁʂʆ ɽ.ɻ., ʃɸɿɸʈʔ ɸ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʂɸʈʏʀʂ ʆ.ɸ. 
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ʅɸʂʆʇʃɽʅʀɽ ʕʅɽʈɻʀʀ 

ɻʆʈɹɸʏ ɺ. ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʂɸʈʏʀʂ ʆ. ɸ. 

ɹʃʋɾɼɸʖʑʀɽ ʊʆʂʀ. ʕʃɽʂʊʈʀʏɽʉʂʀɽ ʄɽʊʆɼʓ ɿɸʑʀʊʓ ɻɸɿʆʇʈʆɺʆɼʆɺ ʆʊ 

ʂʆʈʈʆɿʀʀ. 

ʌʀʈʉʆɺɸ ɺ.ɺ., ʄʋɿʓʂɸʅʊʆɺɸ ʂ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʂɸʈʏʀʂ ʆ.ɸ. 

ʕʅɽʈɻʆʉɹɽʈɽɻɸʖʑʀɽ ʃɸʄʇʓ ʀ ʃɸʄʇʓ ʅɸʂɸʃʀɺɸʅʀʗ: ɿɸ ʀ ʇʈʆʊʀɺ 

ʂɸʈɸʉɪɺɸ ɸ.ɺ., ʂɸʎʋɹʆ ɺ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʂɸʈʏʀʂ ʆ.ɸ. 

ʈɸʉʏɪʊ ʇɸʈɸʄɽʊʈʆɺ ɻɸʈʄʆʅʀʏɽʉʂʀʍ ʉʆʉʊɸɺʃʗʖʑʀʍ ʅɸʄɸɻʅʀʏʀɺɸʖʑɽɻʆ 

ʊʆʂɸ ʊʈɸʅʉʌʆʈʄɸʊʆʈɸ 

ʂʈɸɺʎʆɺ ʀ.ʇ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʋʍʆɼʆʃʆɺ ʖ. ɺ. 

ʆɹɽʇɽʏɽʅʀɽ ɼʆʉʊʆɺɽʈʅʆʉʊʀ ʂʆʅʊʈʆʃʗ ʆɹʄʆʊʆʂ ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʄɸʐʀʅ 

ʂʈɸɺʎʆɺ ʀ.ʇ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʋʍʆɼʆʃʆɺ ʖ. ɺ. 

ʈɽɿʆʅɸʅʉʅʓʁ ʄɽʊʆɼ ʂʆʅʊʈʆʃʗ ʆɹʄʆʊʆʂ ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʄɸʐʀʅ 

ʂʈɸɺʎʆɺ ʀ.ʇ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʋʍʆɼʆʃʆɺ ʖ. ɺ. 

ʋʅʀʌʀʎʀʈʆɺɸʅʅʆɽ ʇʈɽɼʉʊɸɺʃɽʅʀɽ ʉʀɻʅɸʃɸ ʇʈʀ ʂʆʅʊʈʆʃɽ ʆɹʄʆʊʆʂ 

ʉʊɸʊʆʈʆɺ ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʄɸʐʀʅ ʇɽʈɽʄɽʅʅʆɻʆ ʊʆʂɸ 

ʇʆʃʆʅɽɺʀʏ ʇ. ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʋʍʆɼʆʃʆɺ ʖ. ɺ. 

ɸʅɸʃʀɿ ʂʆʈʈɽʂʎʀʀ ʂɸʏɽʉʊɺɸ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʕʅɽʈɻʀʀ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʌʀʃʔʊʈɸ ɺ ʉʀʉʊɽʄɸʍ ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ ɸɺʊʆʅʆʄʅʓʍ ʀʉʊʆʏʅʀʂʆɺ ʇʀʊɸʅʀʗ 

ʂʈɸɺʎʆɺ ʀ.ʇ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʉʋʍʆɼʆʃʆɺ ʖ. ɺ. 

ɻɸɿʆʀɿʆʃʀʈʆɺɸʅʅʓɽ ɺʓʉʆʂʆɺʆʃʔʊʅʓɽ ʃʀʅʀʀ 

ʀɺɸʅʆɺɸ ʆ.ɸ., ɹʆʃɹɸʉ ʀ.ɸ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ʇɽʂɸʈʏʀʂ ʆ.ɸ. 

ʅɸʂʆʇʀʊɽʃʀ ʕʅɽʈɻʀʀ ɺ ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʉʀʉʊɽʄɸʍ 

ʉɸʄʆʉʖʂ ɺ. ɸ., ʉʊʈɸʊʀɺʅʓʁ ɺ. ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʄʆʈʆɿ ʈ.ʈ. 

ʇɸʈɸʄɽʊʈʀʏɽʉʂʀɽ ʀʉʊʆʏʅʀʂʀ ʊʆʂɸ 

ɹʆɻɼɸʅʆɺʀʏ ʀ.ʄ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʄʆʈʆɿ ʈ.ʈ. 

ʅʆʈʄɸʃʔʅʓʁ ʈɽɾʀʄ ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ 

ʇɸʐʂɽɺʀʏ ʅ.ʉ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʂ.ʊ.ʅ., ɼʆʎɽʅʊ ʄʆʈʆɿ ʈ.ʈ. 

ʋʉʊʈʆʁʉʊɺʆ ʀ ʇʈʀʅʎʀʇ ɼɽʁʉʊɺʀʗ ʊʈɸʅʉʌʆʈʄɸʊʆʈɸ ʊɽʉʃɸ 

ʍɺʀʊʔʂʆ ʂ.ɺ. 
ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ï ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ ɻɽʈʄɸʅʆɺʀʏ ɽ.ʀ. 
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ɾ.ʀ.ɸʃʌɽʈʆɺ - ʉʊʋɼɽʅʊ, ʇʈʆʌɽʉʉʆʈ - ʅʆɹɽʃɽɺʉʂʀʁ ʃɸʋʈɽɸʊ 

ʉʝʨʝʜʶʢ ʉ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽʞʦʚ ɺ.ɼ. 

10 ʦʢʪʷʙʨʷ 2000 ʛ. ʂʦʨʦʣʝʚʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ ʐʚʝʮʠʠ ʦʧʫʙʣʠʢʦʚʘʣʘ ʠʤʝʥʘ ʫʯʝʥʳʭ, 

ʢʦʪʦʨʳʤ ʧʨʠʩʫʞʜʘʣʘʩʴ ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ ʧʦ ʬʠʟʠʢʝ. ʇʨʝʤʠʠ ʙʳʣʠ ʫʜʦʩʪʦʝʥʳ 

ɾ.ʀ. ɸʣʬʝʨʦʚ (ʈʦʩʩʠʷ) ʠ ɻ. ʂʨʝʤʝʨ (ʉʐɸ) ʟʘ ʨʘʟʚʠʪʠʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨ 

ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʠ ʦʧʪʦʵʣʝʢʪʨʦʥʠʢʠ. ɺ ʧʫʙʣʠʢʫʝʤʦʡ ʢʨʘʪʢʦʡ ʙʠʦʛʨʘʬʠʯʝʩʢʦʡ ʩʧʨʘʚʢʝ 

ʦ ʣʘʫʨʝʘʪʘʭ ʫʢʘʟʳʚʘʝʪʩʷ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʢʦʥʯʠʣ ʣʘʫʨʝʘʪ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʝʩʴ ʤʠʨ ʫʟʥʘʣ, ʯʪʦ ʅʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ɾʦʨʝʩ ʀʚʘʥʦʚʠʯ ɸʣʬʝʨʦʚ ʦʢʦʥʯʠʣ 

ʃʝʥʠʥʛʨʘʜʩʢʠʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ). 

 
ʉʪʫʜʝʥʪ ɾʦʨʝʩ ɸʣʬʝʨʦʚ ʫʯʠʣʩʷ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʟʘʢʦʥʯʠʣ ʝʛʦ ʚ 

1952 ʛ., ʧʦʣʫʯʠʚ ʜʠʧʣʦʤ ʩ ʦʪʣʠʯʠʝʤ. ɻʦʜʳ ʫʯʝʙʳ ɾ.ʀ. ɸʣʬʝʨʦʚʘ ʚ ʃʕʊʀ ʩʦʚʧʘʣʠ ʩ ʥʘʯʘʣʦʤ 

ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɺ 1949 ʛ. ʦʥ ʚ ʩʦʩʪʘʚʝ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʦʪʨʷʜʘ 

ʫʯʘʩʪʚʦʚʘʣ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʂʨʘʩʥʦʙʦʨʩʢʦʡ ɻʕʉ - ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʩʝʣʴʩʢʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɽʱʝ ʚ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ ɾ.ʀ. ɸʣʬʝʨʦʚ ʥʘʯʘʣ ʩʚʦʡ ʧʫʪʴ ʚ ʥʘʫʢʝ. ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʳ ʦʩʥʦʚ ʵʣʝʢʪʨʦʚʘʢʫʫʤʥʦʡ ʪʝʭʥʠʢʠ ʅʘʪʘʣʠʠ ʅʠʢʦʣʘʝʚʥʳ ʉʦʟʠʥʦʡ ʦʥ 

ʟʘʥʠʤʘʣʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʣʝʥʦʯʥʳʭ ʬʦʪʦʵʣʝʤʝʥʪʦʚ. ɽʛʦ ʜʦʢʣʘʜ ʥʘ 

ʠʥʩʪʠʪʫʪʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʱʝʩʪʚʘ (ʉʅʆ) ʚ 1952 ʛ. ʙʳʣ ʧʨʠʟʥʘʥ 

ʣʫʯʰʠʤ, ʠ ʟʘ ʥʝʛʦ ʦʥ ʧʦʣʫʯʠʣ ʧʝʨʚʫʶ ʚ ʩʚʦʝʡ ʞʠʟʥʠ ʥʘʫʯʥʫʶ ʧʨʝʤʠʶ - ʧʦʝʟʜʢʫ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɺʦʣʛʦ-ɼʦʥʩʢʦʛʦ ʢʘʥʘʣʘ. ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʦʥ ʷʚʣʷʣʩʷ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʉʅʆ 

ʬʘʢʫʣʴʪʝʪʘ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʃʕʊʀ ɾ.ʀ. ɸʣʬʝʨʦʚ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʙʦʪʫ ʚ ʃʝʥʠʥʛʨʘʜʩʢʠʡ 

ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠ ʩʪʘʣ ʨʘʙʦʪʘʪʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ɺ.ʄ. ʊʫʯʢʝʚʠʯʘ. ɿʜʝʩʴ ʧʨʠ 

ʫʯʘʩʪʠʠ ɾ.ʀ. ɸʣʬʝʨʦʚʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʝʨʚʳʝ ʩʦʚʝʪʩʢʠʝ ʪʨʘʥʟʠʩʪʦʨʳ. 

ɺ ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ ɾ.ʀ. ɸʣʬʝʨʦʚ ʥʘʯʘʣ ʟʘʥʠʤʘʪʴʩʷ ʧʨʦʙʣʝʤʦʡ ʛʝʪʝʨʦʧʝʨʝʭʦʜʦʚ. 

ʆʪʢʨʳʪʠʝ ɾ.ʀ. ɸʣʬʝʨʦʚʳʤ ʠʜʝʘʣʴʥʳʭ ʛʝʪʝʨʦʧʝʨʝʭʦʜʦʚ ʠ ʥʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ -
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 çʩʚʝʨʭʠʥʞʝʢʮʠʠè, ʵʣʝʢʪʨʦʥʥʦʛʦ ʠ ʦʧʪʠʯʝʩʢʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʘʭ -ʧʦʟʚʦʣʠʣʦ 

ʢʘʨʜʠʥʘʣʴʥʦ ʫʣʫʯʰʠʪʴ ʧʘʨʘʤʝʪʨʳ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟʚʝʩʪʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʨʠʙʦʨʦʚ ʠ 

ʩʦʟʜʘʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ, ʦʩʦʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʧʪʠʯʝʩʢʦʡ ʠ 

ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʝ. 

ʉʚʦʠʤʠ ʦʪʢʨʳʪʠʷʤʠ ɾ.ʀ. ɸʣʬʝʨʦʚ ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʪʝʭʥʠʢʠ, ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʝʟ ʨʘʟʨʘʙʦʪʢʫ ʙʳʩʪʨʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʠ ʣʘʟʝʨʦʚ. ʉʦʟʜʘʥʥʳʝ ʥʘ ʙʘʟʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ɾ.ʀ. ɸʣʬʝʨʦʚʘ ʧʨʠʙʦʨʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʙʫʢʚʘʣʴʥʦ ʧʨʦʠʟʚʝʣʠ ʥʘʫʯʥʫʶ ʠ 

ʩʦʮʠʘʣʴʥʫʶ ʨʝʚʦʣʶʮʠʶ. ʕʪʦ ʣʘʟʝʨʳ, ʧʝʨʝʜʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʦʧʪʦʚʦʣʦʢʦʥʥʳʭ ʩʝʪʝʡ ʀʥʪʝʨʥʝʪʘ, ʵʪʦ ʪʝʭʥʦʣʦʛʠʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ, 

ʫʩʪʨʦʡʩʪʚʘ, ʜʝʢʦʨʠʨʫʶʱʠʝ ʪʦʚʘʨʥʳʝ ʷʨʣʳʢʠ, ʟʘʧʠʩʴ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ CD-

ʜʠʩʢʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʇʦʜ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ɾ.ʀ. ɸʣʬʝʨʦʚʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʣʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʧʨʠʙʣʠʟʠʣʩʷ ʢ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʧʨʝʜʝʣʫ. ʆʥʠ ʦʢʘʟʘʣʠʩʴ ʥʝʟʘʤʝʥʠʤʳʤʠ ʜʣʷ 

ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ 

ʦʩʥʦʚʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚʟʘʤʝʥ ʫʙʳʚʘʶʱʠʤ ʟʘʧʘʩʘʤ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ɹʣʘʛʦʜʘʨʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʨʘʙʦʪʘʤ ɾ.ʀ. ɸʣʬʝʨʦʚʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʚʝʪʦʜʠʦʜʳ ʥʘ 

ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʘʭ. ʉʚʝʪʦʜʠʦʜʳ ʙʝʣʦʛʦ ʩʚʝʪʘ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʦʩʚʝʱʝʥʠʷ ʥʦʚʦʛʦ ʪʠʧʘ ʠ ʚ ʙʣʠʞʘʡʰʝʤ 

ʙʫʜʫʱʝʤ ʟʘʤʝʥʷʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ, ʯʪʦ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʛʠʛʘʥʪʩʢʦʡ 

ʵʢʦʥʦʤʠʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʂ ʯʠʩʣʫ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪ ɾ.ʀ. ɸʣʬʝʨʦʚ, ʦʪʥʦʩʠʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʣʘʟʝʨʦʚ ʥʘ ʦʩʥʦʚʝ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʩʠʚʦʚ ʪʘʢʠʭ ʢʚʘʥʪʦʚʳʭ 

ʪʦʯʝʢ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ ʣʘʟʝʨʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʝʨʚʳʡ ʚ ʤʠʨʝ ʣʘʟʝʨ ʥʘ ʢʚʘʥʪʦʚʳʭ ʪʦʯʢʘʭ 

ʩʦʟʜʘʥ ʛʨʫʧʧʦʡ ʫʯʝʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɾ.ʀ. ɸʣʬʝʨʦʚʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʵʪʠʭ ʧʨʠʙʦʨʦʚ ʧʦʩʪʦʷʥʥʦ ʫʣʫʯʰʘʶʪʩʷ, ʠ ʩʝʛʦʜʥʷ ʦʥʠ ʧʦ ʤʥʦʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʝʚʦʩʭʦʜʷʪ 

ʚʩʝ ʪʠʧʳ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʣʘʟʝʨʦʚ. 

ɸʢʘʜʝʤʠʢ ɾ.ʀ. ɸʣʬʝʨʦʚ ʧʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʥʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʨʘʟʜʝʣʠʤʳ. 

ʇʦʵʪʦʤʫ ʦʥ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʬʦʨʤʠʨʫʝʪ ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ ʧʦ ʥʦʚʝʡʰʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʰʠʨʦʢʦʤ ʧʨʠʚʣʝʯʝʥʠʠ ʢ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʈɸʅ. 

ɺ 1973 ʛ. ʘʢʘʜʝʤʠʢ ɾ.ʀ. ɸʣʬʝʨʦʚ, ʠʩʧʦʣʴʟʫʷ ʥʝʧʨʝʢʨʘʱʘʶʱʫʶʩʷ ʪʝʩʥʫʶ ʩʚʷʟʴ ʩ 

ʃʕʊʀ, ʩʦʟʜʘʝʪ ʠ ʚʦʟʛʣʘʚʣʷʝʪ ʥʘ ʩʚʦʝʤ ʨʦʜʥʦʤ ʬʘʢʫʣʴʪʝʪʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ ʧʝʨʚʫʶ ʚ 

ʩʪʨʘʥʝ ʙʘʟʦʚʫʶ ʢʘʬʝʜʨʫ ʚ ʌʊʀ ʠʤ. ɸ.ʌ. ʀʦʬʬʝ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʢʦʪʦʨʦʡ ʩʪʘʥʦʚʷʪʩʷ 

ʠʟʚʝʩʪʥʳʝ ʫʯʝʥʳʝ. ʉʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ ʥʘ ʙʘʟʦʚʦʡ ʢʘʬʝʜʨʝ ʜʘʣʘ ʧʨʝʢʨʘʩʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʂʦʛʜʘ ʚ 2003 ʛ. ʦʪʤʝʯʘʣʦʩʴ ʪʨʠʜʮʘʪʠʣʝʪʠʝ ʢʘʬʝʜʨʳ, ʪʦ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ. ɿʘ 30 ʣʝʪ ʢʘʬʝʜʨʘ ʚʳʧʫʩʪʠʣʘ ʦʢʦʣʦ ʰʝʩʪʠʩʦʪ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʪʦʨʳʭ ʩʪʘʣʦ 

ʨʘʙʦʪʘʪʴ ʚ ʌʊʀ ʠʤ. ɸ.ʌ. ʀʦʬʬʝ. ɹʦʣʝʝ ʯʝʪʳʨʝʭʩʦʪ ʯʝʣʦʚʝʢ ʟʘʱʠʪʠʣʠ ʢʘʥʜʠʜʘʪʩʢʠʝ 

ʜʠʩʩʝʨʪʘʮʠʠ, ʩʚʳʰʝ ʪʨʠʜʮʘʪʠ - ʜʦʢʪʦʨʩʢʠʝ, ʘ ʅ.ʅ. ʃʝʜʝʥʮʦʚ, ɺ.ʄ. ʋʩʪʠʥʦʚ ʠ ɸ.ɽ. ɾʫʢʦʚ 

ʩʪʘʣʠ ʯʣʝʥʘʤʠ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘʤʠ ʈɸʅ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʢʘʬʝʜʨʳ ʦʧʪʦʵʣʝʢʪʨʦʥʠʢʠ ʷʚʠʣʘʩʴ ʥʘʯʘʣʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ɾ.ʀ. ɸʣʬʝʨʦʚʘ 

ʧʦ ʩʦʟʜʘʥʠʶ ʮʝʣʦʩʪʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ 1987 ʛ. ʦʥ ʩʦʟʜʘʝʪ ʬʠʟʠʢʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʣʠʮʝʡ, ʚ 1988 ʛ. ð ʦʨʛʘʥʠʟʫʝʪ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʜʝʢʘʥʦʤ ʢʦʪʦʨʦʛʦ ʦʥ 

ʷʚʣʷʝʪʩʷ. ɺ 2002 ʛ. ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɾ.ʀ. ɸʣʬʝʨʦʚʘ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʝʟʠʜʠʫʤʘ ʈɸʅ ʩʦʟʜʘʥ 

ɸʢʘʜʝʤʠʯʝʩʢʠʡ ʬʠʟʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʢʦʪʦʨʳʡ ʚ 2006 ʛ. ʧʦʣʫʯʠʣ ʩʪʘʪʫʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʦʟʜʘʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʚ 2009 ʛ. ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʠ 

ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ -ʥʘʫʯʥʦ-
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ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʈɸʅ. ɺʭʦʜʷʱʠʝ ʚ ʥʝʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʨʘʟʤʝʱʝʥʳ ʚ 

ʧʨʝʢʨʘʩʥʳʭ ʟʜʘʥʠʷʭ, ʧʦʩʪʨʦʝʥʥʳʭ ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ɾ.ʀ. ɸʣʬʝʨʦʚʘ. 

ɸʢʘʜʝʤʠʢ ɾ.ʀ. ɸʣʬʝʨʦʚ ʜʝʣʘʝʪ ʚʩʝ ʦʪ ʥʝʛʦ ʟʘʚʠʩʷʱʝʝ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʘʪʴ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʘʚʪʦʨʠʪʝʪ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ. ʇʦ ʝʛʦ ʧʨʝʜʣʦʞʝʥʠʶ ʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʩʚʦʠʤ ʫʢʘʟʦʤ ʫʩʪʘʥʦʚʠʣ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʧʨʝʤʠʶ çɻʣʦʙʘʣʴʥʘʷ ʵʥʝʨʛʠʷè, ʢʦʪʦʨʘʷ 

ʝʞʝʛʦʜʥʦ ʧʨʠʩʫʞʜʘʝʪʩʷ ʪʨʦʠʤ ʨʦʩʩʠʡʩʢʠʤ ʠ ʠʥʦʩʪʨʘʥʥʳʤ ʫʯʝʥʳʤ, ʚʥʝʩʰʠʤ ʚʳʜʘʶʱʠʡʩʷ 

ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʵʥʝʨʛʝʪʠʢʠ. 

ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʠ ʧʦʜ ʧʨʝʜʩʝʜʘʪʝʣʴʩʪʚʦʤ ɾ.ʀ. ɸʣʬʝʨʦʚʘ ʧʨʦʚʦʜʠʪʩʷ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʫʯʥʳʡ ʬʦʨʫʤ çʅʘʫʢʘ ʠ ʦʙʱʝʩʪʚʦè. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʬʦʨʫʤʘ ʧʝʨʚʘʷ ʚʩʪʨʝʯʘ 

ʅʦʙʝʣʝʚʩʢʠʭ ʣʘʫʨʝʘʪʦʚ çʅʘʫʢʘ ʠ ʧʨʦʛʨʝʩʩ ʯʝʣʦʚʝʯʝʩʪʚʘè ʩʦʩʪʦʷʣʘʩʴ ʚ ʛʦʜ ʪʨʝʭʩʦʪʣʝʪʠʷ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ɺ ʥʝʡ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 20 ʅʦʙʝʣʝʚʩʢʠʭ ʣʘʫʨʝʘʪʦʚ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ, 

ʭʠʤʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ, ʵʢʦʥʦʤʠʢʠ. ʅʘʯʠʥʘʷ ʩ 2008 ʛ. ʚʩʪʨʝʯʠ ʅʦʙʝʣʝʚʩʢʠʭ 

ʣʘʫʨʝʘʪʦʚ ʩʪʘʣʠ ʝʞʝʛʦʜʥʳʤʠ. ʌʦʨʫʤ 2008 ʛ. ʙʳʣ ʧʦʩʚʷʱʝʥ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ. ʌʦʨʫʤ 2009 ʛ. 

ʊʝʤʦʡ ʬʦʨʫʤʘ ʙʳʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʊʝʤʘ ʬʦʨʫʤʘ 2010 ʛ. - ʵʢʦʥʦʤʠʢʘ ʠ 

ʩʦʮʠʦʣʦʛʠʷ ʚ XXI ʚʝʢʝ. 

ɸʢʘʜʝʤʠʢ ɾ.ʀ. ɸʣʬʝʨʦʚ - ʢʨʫʧʥʝʡʰʠʡ ʩʦʚʝʪʩʢʠʡ ʨʦʩʩʠʡʩʢʠʡ ʫʯʝʥʳʡ, ʘʚʪʦʨ ʙʦʣʝʝ 500 

ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʩʚʳʰʝ 50 ʠʟʦʙʨʝʪʝʥʠʡ. ɽʛʦ ʨʘʙʦʪʳ ʧʦʣʫʯʠʣʠ ʤʠʨʦʚʦʝ ʧʨʠʟʥʘʥʠʝ, ʚʦʰʣʠ ʚ 

ʫʯʝʙʥʠʢʠ. ʊʨʫʜʳ ɾ.ʀ. ɸʣʬʝʨʦʚʘ ʦʪʤʝʯʝʥʳ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʝʡ, ʃʝʥʠʥʩʢʦʡ ʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʤʠʷʤʠ ʉʉʉʈ ʠ ʈʦʩʩʠʠ, ʧʨʝʤʠʝʡ ʠʤ. ɸ.ʇ. ʂʘʨʧʠʥʩʢʦʛʦ (ʌʈɻ), 

ɼʝʤʠʜʦʚʩʢʦʡ ʧʨʝʤʠʝʡ, ʧʨʝʤʠʝʡ ʠʤ. ɸ.ʌ. ʀʦʬʬʝ ʠ ʟʦʣʦʪʦʡ ʤʝʜʘʣʴʶ ɸ.ʉ. ʇʦʧʦʚʘ (ʈɸʅ), 

ʍʴʶʣʝʪʪ-ʇʘʢʢʘʨʜʦʚʩʢʦʡ ʧʨʝʤʠʝʡ ɽʚʨʦʧʝʡʩʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʤʝʜʘʣʴʶ ʉʪʶʘʨʪʘ 

ɹʘʣʣʘʥʪʘʡʥʘ ʌʨʘʥʢʣʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʉʐɸ), ʧʨʝʤʠʝʡ ʂʠʦʪʦ (ʗʧʦʥʠʷ), ʤʥʦʛʠʤʠ ʦʨʜʝʥʘʤʠ 

ʠ ʤʝʜʘʣʷʤʠ ʉʉʉʈ, ʈʦʩʩʠʠ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. 

ɾʦʨʝʩ ʀʚʘʥʦʚʠʯ ʠʟʙʨʘʥ ʧʦʞʠʟʥʝʥʥʳʤ ʯʣʝʥʦʤ ʠʥʩʪʠʪʫʪʘ ɹ. ʌʨʘʥʢʣʠʥʘ ʠ ʠʥʦʩʪʨʘʥʥʳʤ 

ʯʣʝʥʦʤ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʘʢʘʜʝʤʠʠ ʉʐɸ, 

ʠʥʦʩʪʨʘʥʥʳʤ ʯʣʝʥʦʤ ʘʢʘʜʝʤʠʡ ʥʘʫʢ ɹʝʣʘʨʫʩʠ, ʋʢʨʘʠʥʳ, ʇʦʣʴʰʠ, ɹʦʣʛʘʨʠʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʩʪʨʘʥ. ʆʥ ʷʚʣʷʝʪʩʷ ʧʦʯʝʪʥʳʤ ʛʨʘʞʜʘʥʠʥʦʤ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʄʠʥʩʢʘ, ɺʠʪʝʙʩʢʘ ʠ ʜʨʫʛʠʭ 

ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʟʘʨʫʙʝʞʴʷ. ʇʦʯʝʪʥʳʤ ʜʦʢʪʦʨʦʤ ʠ ʧʨʦʬʝʩʩʦʨʦʤ ʝʛʦ ʠʟʙʨʘʣʠ ʫʯʝʥʳʝ ʩʦʚʝʪʳ 

ʤʥʦʛʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʈʦʩʩʠʠ, ʗʧʦʥʠʠ, ʂʠʪʘʷ, ʐʚʝʮʠʠ, ʌʠʥʣʷʥʜʠʠ, ʌʨʘʥʮʠʠ ʠ ʜʨʫʛʠʭ 

ʩʪʨʘʥ. 

ɺʩʝ ʵʪʠ ʥʘʛʨʘʜʳ ʠ ʟʚʘʥʠʷ ʟʘʩʣʫʞʝʥʥʦ ʫʚʝʥʯʘʣʠ ʪʨʫʜ ʥʝ ʪʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʥʦ ʠ 

ʦʨʛʘʥʠʟʘʪʦʨʘ ʥʘʫʢʠ. ʇʷʪʥʘʜʮʘʪʴ ʣʝʪ ɾ.ʀ. ɸʣʬʝʨʦʚ ʚʦʟʛʣʘʚʣʷʣ ʧʨʦʩʣʘʚʣʝʥʥʳʡ ʌʠʟʠʢʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɸ.ʌ. ʀʦʬʬʝ ʈɸʅ. ɺʦʪ ʫʞʝ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʣʝʪ ɾʦʨʝʩ ʀʚʘʥʦʚʠʯ 

ʙʝʩʩʤʝʥʥʳʡ ʧʨʝʜʩʝʜʘʪʝʣʴ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ, ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʷ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʧʝʪʝʨʙʫʨʛʩʢʠʭ ʘʢʘʜʝʤʠʯʝʩʢʠʭ 

ʠʥʩʪʠʪʫʪʦʚ. ɾ.ʀ. ɸʣʬʝʨʦʚ - ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʈɸʅ. 
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ʋɼʂ 621.39 

GPS ʀ ɻʃʆʅɸʉʉ 

ʏʝʨʥʳʰʝʚʠʯ ɸ.ɸ., ɹʘʨʘʥʦʚʩʢʠʡ ɼ.ʆ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽʞʦʚ ɺ.ɼ. 

GPS ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ 

ʉʠʩʪʝʤʘ GPS ʨʘʟʨʘʙʦʪʘʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʦʨʦʥʳ ʉʐɸ. ʈʘʙʦʪʳ ʥʘʜ ʵʪʠʤ ʧʨʦʝʢʪʦʤ, 

ʠʤʝʥʫʝʤʳʤ NAVSTAR (NAVigation Systemwith Ttiming and Ranging) - ʥʘʚʠʛʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʠ ʜʘʣʴʥʦʩʪʠ), ʥʘʯʘʣʠʩʴ ʝʱʝ ʚ 70-ʭ ʛʦʜʘʭ. ʇʝʨʚʳʡ ʩʧʫʪʥʠʢ 

ʩʠʩʪʝʤʳ ʙʳʣ ʚʳʚʝʜʝʥ ʥʘ ʦʨʙʠʪʫ ʚ 1974 ʛ, ʘ ʧʦʩʣʝʜʥʠʡ ʠʟ 24 ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʢʨʳʪʠʷ ʚʩʝʡ 

ɿʝʤʣʠ ʪʦʣʴʢʦ ʚ 1993 ʛ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ GPS ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʝʥʥʳʤʠ 

ʉʐɸ (ʥʘʚʠʛʘʮʠʷ, ʥʘʚʝʜʝʥʠʝ ʨʘʢʝʪ ʠ ʧʨ.), ʦʜʥʘʢʦ ʩ 1983 ʛʦʜʘ, ʢʦʛʜʘ ʙʳʣ ʩʙʠʪ ʩʘʤʦʣʝʪ 

ʂʦʨʝʡʩʢʠʭ ʘʚʠʘʣʠʥʠʡ, ʩʣʫʯʘʡʥʦ ʚʪʦʨʛʰʠʡʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʉʉʉʈ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ GPS ʙʳʣʦ 

ʨʘʟʨʝʰʝʥʦ ʠ ʜʣʷ ʛʨʘʞʜʘʥʩʢʠʭ. ʇʨʠ ʵʪʦʤ, ʪʦʯʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʟʘʛʨʫʙʣʷʣʘʩʴ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʥʦ ʚ 2000 ʛʦʜʫ ʠ ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʙʳʣʦ ʩʥʷʪʦ. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ ʉʐɸ ʧʨʦʜʦʣʞʘʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ GPS. 

ʀʤʝʥʥʦ ʵʪʘ ʧʦʣʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʦʪ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʦʜʥʦʡ ʩʪʨʘʥʳ 

(ʥʘʧʨʠʤʝʨ, ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʡ ʚʦʡʥʳ ʚ ʇʝʨʩʠʜʩʢʦʤ ʟʘʣʠʚʝ, ʛʨʘʞʜʘʥʩʢʠʡ ʩʝʢʪʦʨ GPS ʙʳʣ 

ʦʪʢʣʶʯʸʥ) ʧʦʙʫʜʠʣʦ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʨʘʟʚʠʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ 

(ʨʦʩʩʠʡʩʢʘʷ - ɻʃʆʅɸʉʉ, ʝʚʨʦʧʝʡʩʢʘʷ - GALILEO, ʢʠʪʘʡʩʢʘʷ - Beidou). 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʜʘʥʥʳʝ ʩ ʪʨʝʭ ʩʧʫʪʥʠʢʦʚ. 

ʇʦʧʨʦʙʫʝʤ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʵʪʦʪ ʧʨʦʮʝʩʩ. ɼʦʧʫʩʪʠʤ, ʥʘʤ ʠʟʚʝʩʪʥʘ ʚʝʣʠʯʠʥʘ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʜʥʦʛʦ ʩʧʫʪʥʠʢʘ ʜʦ ʧʨʠʝʤʥʠʢʘ. ɿʥʘʷ ʝʝ, ʤʳ ʤʦʞʝʤ ʥʘʨʠʩʦʚʘʪʴ ʦʢʨʫʞʥʦʩʪʴ 

ʚʦʢʨʫʛ ʩʧʫʪʥʠʢʘ, ʥʘ ʢʨʘʶ ʢʦʪʦʨʦʡ ʠ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘʰ ʧʨʠʝʤʥʠʢ. ɼʦʙʘʚʠʤ ʜʘʥʥʳʝ ʩʦ 

ʚʪʦʨʦʛʦ ʩʧʫʪʥʠʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʩʫʟʠʣʠ ʩʝʢʪʦʨ ʧʦʠʩʢʘ ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ 

ʦʢʨʫʞʥʦʩʪʝʡ. ʆʩʪʘʝʪʩʷ ʧʨʠʙʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʨʝʪʴʝʤ ʩʧʫʪʥʠʢʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʘʝʤ ʪʦʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʧʨʠʝʤʥʠʢʘ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʪʨʝʭ ʦʢʨʫʞʥʦʩʪʝʡ. ɺ ʜʘʥʥʦʤ ʦʧʠʩʘʥʠʠ ʩʭʝʤʘ ʩʠʣʴʥʦ ʫʧʨʦʱʝʥʘ ʟʘ ʩʯʝʪ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʜʚʫʭʤʝʨʥʦʡ ʧʣʦʩʢʦʩʪʠ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʩʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʨʝʭʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʧʨʠʥʮʠʧ ʚʳʯʠʩʣʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʪ ʞʝ. 
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ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʩʧʫʪʥʠʢʦʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʨʦʩʪʝʡʰʝʡ ʬʦʨʤʫʣʦʡ ð ʫʤʥʦʞʝʥʠʝʤ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ (ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ) ʥʘ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ ʦʪ 

ʩʧʫʪʥʠʢʘ ʜʦ ʧʨʠʝʤʥʠʢʘ. ʇʦʣʫʯʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʠ ʙʫʜʝʪ ʠʩʢʦʤʳʤ ʨʘʩʩʪʦʷʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʘ ʪʦʯʥʝʡʰʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʯʘʩʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩ 

ʯʘʩʘʤʠ ʧʨʠʥʠʤʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢ ʢʘʢ ʨʘʟʥʠʮʘ ʜʘʞʝ ʚ 0.0000003 ʩʝʢʫʥʜʳ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʚʳʟʳʚʘʝʪ ʦʰʠʙʢʫ ʨʘʚʥʫʶ 100 ʤʝʪʨʘʤ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʢʘʞʜʦʤ ʩʧʫʪʥʠʢʝ ʫʩʪʘʥʦʚʣʝʥʦ ʯʝʪʚʝʨʦ 

ʪʦʯʥʝʡʰʠʭ ʘʪʦʤʥʳʭ ʯʘʩʦʚ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʠ ʪʘʢʠʝ ʯʘʩʳ ʩʪʦʷʪ ʧʦʨʷʜʢʘ 100000$. ʅʦ 

ʜʘʞʝ ʦʥʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʵʪʘʣʦʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʏʪʦ ʞʝ ʛʦʚʦʨʠʪʴ ʦʙ ʦʙʳʯʥʳʭ 

ʢʚʘʨʮʝʚʳʭ ʯʘʩʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʠʥʠʤʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʪʫʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʨʘʟʳ ʙʦʣʴʰʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʥʫʞʥʦ ʥʝ ʪʨʠ, ʘ ʯʝʪʳʨʝ ʩʧʫʪʥʠʢʘ. ʇʦʩʣʝʜʥʠʡ ʢʘʢ ʨʘʟ ʠ ʧʨʠʟʚʘʥ ʥʠʚʝʣʠʨʦʚʘʪʴ 

ʚʨʝʤʝʥʥʳʝ ʦʰʠʙʢʠ ʧʝʨʚʳʭ ʪʨʝʭ.  

ɺʘʞʥʦ ʟʥʘʪʴ, ʯʪʦ GPS ʧʨʠʝʤʥʠʢ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʧʨʠʝʤʥʠʢʦʤ ʩʠʛʥʘʣʦʚ ʦʪ ʩʧʫʪʥʠʢʘ, 

ʢʦʪʦʨʳʡ ʥʠ ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʝ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʥʘ ʩʧʫʪʥʠʢ. ʇʦʵʪʦʤʫ ʦʥ ʪʦʣʴʢʦ 

ʣʠʰʴ ʧʨʠʥʠʤʘʝʪ ʩʠʛʥʘʣ, ʧʦʜʦʙʥʦ ʨʘʜʠʦʧʨʠʝʤʥʠʢʫ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ GPS-ʧʨʠʝʤʥʠʢʦʚ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ GPS-ʧʨʠʝʤʥʠʢʫ ʥʝʦʙʭʦʜʠʤʳ ʜʘʥʥʳʝ ʩ ʦʨʙʠʪʘʣʴʥʳʭ 

ʩʧʫʪʥʠʢʦʚ. ʆʜʥʘʢʦ ʠʭ ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʪʨʝʙʫʶʪ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ð ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʩʝʢʫʥʜ ʜʦ ʜʝʩʷʪʢʘ ʤʠʥʫʪ. ʇʦʧʨʦʙʫʝʤ ʨʘʟʦʙʨʘʪʴʩʷ, ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʵʪʦ ʚʨʝʤʷ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʦʪ ʥʘʣʠʯʠʷ ʚ ʧʨʠʝʤʥʠʢʝ ʘʣʴʤʘʥʘʭʘ ʠ ʵʬʝʤʝʨʠʜ. ɸʣʴʤʘʥʘʭ ð ʵʪʦ ʜʘʥʥʳʝ, 

ʧʝʨʝʜʘʚʘʝʤʳʝ ʩʧʫʪʥʠʢʦʤ ʠ ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʤʝʪʨʘʭ ʦʨʙʠʪ ʚʩʝʭ ʩʧʫʪʥʠʢʦʚ. ʉ 

ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʣʠʰʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚʳʯʠʩʣʠʪʴ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ. ɸʣʴʤʘʥʘʭ 

ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ, ʪʘʢ ʢʘʢ ʧʝʨʝʜʘʝʪʩʷ ʢʘʞʜʳʤ ʩʧʫʪʥʠʢʦʤ, ʚʭʦʜʷʱʠʤ ʚ ʩʠʩʪʝʤʫ GPS. 

ɺʨʝʤʷ ʝʛʦ ʘʢʪʫʘʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 2-3 ʤʝʩʷʮʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʨʘʙʦʪʫ ʩʧʫʪʥʠʢʦʚ 

ʝʞʝʜʥʝʚʥʦ ʚʥʦʩʷʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʠ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʪʘʢʦʛʦ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʧʦʛʨʝʰʥʦʩʪʴ ʙʫʜʝʪ ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ. ʕʬʝʤʝʨʠʜʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʣʴʤʘʥʘʭʘ, ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ 

ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʩʧʫʪʥʠʢʦʚ, ʥʦ ʚʨʝʤʷ ʠʭ ʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 4-6 

ʯʘʩʦʚ. ʆʪ ʥʘʣʠʯʠʷ ʵʪʠʭ ʜʚʫʭ ʪʠʧʦʚ ʜʘʥʥʳʭ ʠ ʟʘʚʠʩʠʪ ʚʨʝʤʷ ʩʪʘʨʪʘ ʧʨʠʝʤʥʠʢʘ.  

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʪʠʧʘ ʩʪʘʨʪʦʚ ð çʍʦʣʦʜʥʳʡè, çʊʝʧʣʳʡè ʠ çɻʦʨʷʯʠʡè.  

çʍʦʣʦʜʥʳʡ ʩʪʘʨʪè ð ʘʣʴʤʘʥʘʭ ʠ ʵʬʝʤʝʨʠʜʳ ʥʝʠʟʚʝʩʪʥʳ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 

ʟʘʥʠʤʘʝʪ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ. çʊʝʧʣʳʡ ʩʪʘʨʪè ð ʘʣʴʤʘʥʘʭ ʠʟʚʝʩʪʝʥ, ʘ ʵʬʝʤʝʨʠʜʳ ʥʝʪ, ʜʣʠʪʩʷ 

ʥʝ ʙʦʣʝʝ ʤʠʥʫʪʳ. çɻʦʨʷʯʠʡ ʩʪʘʨʪè ð ʠʟʚʝʩʪʥʳ ʠ ʘʣʴʤʘʥʘʭ, ʠ ʵʬʝʤʝʨʠʜʳ, ʟʘʥʠʤʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ. ʆʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʠʟ ʩʪʘʨʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʦʯʝʥʴ 

ʧʨʦʩʪʦ: ʝʩʣʠ ʚʳ ʚʢʣʶʯʘʝʪʝ ʧʨʠʝʤʥʠʢ ʧʝʨʚʳʡ ʨʘʟ ʟʘ 3 ʤʝʩʷʮʘ, ʪʦ ʵʪʦ ʙʫʜʝʪ çʭʦʣʦʜʥʳʡ ʩʪʘʨʪè, 

ʝʩʣʠ ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʰʣʦ ʙʦʣʝʝ 6 ʯʘʩʦʚ, ʪʦ ʵʪʦ ʙʫʜʝʪ 

çʪʝʧʣʳʡ ʩʪʘʨʪè, ʝʩʣʠ ʤʝʥʝʝ 4 ʯʘʩʦʚ, ʪʦ çʛʦʨʷʯʠʡè. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʥʘʤʠ 

ʜʘʥʥʳʝ ʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩʪʘʨʪʦʚ ʭʘʨʘʢʪʝʨʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʦʩʥʘʱʝʥʥʳʭ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʩʝʛʦʜʥʷ ʯʠʧʩʝʪʦʤ SIRF StarIII. ɽʩʣʠ ʚʘʰ 

ʧʨʠʝʤʥʠʢ ʦʩʥʘʱʝʥ ʜʨʫʛʠʤ ʯʠʧʦʤ, ʪʦ ʵʪʦ ʚʨʝʤʷ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʧʨʠʯʝʤ 

ʢʘʢ ʚ ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ, ʪʘʢ ʠ ʚ ʣʫʯʰʫʶ.  

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦʙ ʦʰʠʙʢʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʝʪ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ. ɽʩʣʠ ʚʳ ʥʘʭʦʜʠʪʝʩʴ ʚ 

ʟʦʥʝ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʚʦʟʨʘʩʪʘʝʪ ʚ ʨʘʟʳ, ʪʘʢ ʢʘʢ ʥʘ ʧʦʣʝʟʥʳʡ 

ʩʠʛʥʘʣ ʥʝʨʝʜʢʦ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʦʪʨʘʞʝʥʥʳʡ, ʩʥʠʞʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʯʥʦʩʪʴ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʥʝʤʘʣʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʜʦʞʜʴ 

ʠʣʠ ʩʥʝʛ. ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʧʨʦ ʪʘʢʠʝ ʙʘʥʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʤʝʭ, ʢʘʢ ʣʠʩʪʚʘ ʜʝʨʝʚʴʝʚ, 

ʙʳʪʦʚʳʝ ʨʘʜʠʦʧʨʠʙʦʨʳ, ʢʫʟʦʚ ʘʚʪʦʤʦʙʠʣʷ ʠ ʜʘʞʝ ʯʝʣʦʚʝʯʝʩʢʦʝ ʪʝʣʦ. ʂʘʢ ʨʘʟ ʚʩʝ ʵʪʠ 

ʬʘʢʪʦʨʳ ʠ ʚʳʥʫʞʜʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʯʝʪʳʨʝ ʩʧʫʪʥʠʢʘ, ʢʦʪʦʨʳʭ, ʚ ʪʝʦʨʠʠ, ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ, ʘ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʤʝʥʷʷ ʧʨʠ ʵʪʦʤ ʩʣʦʞʥʝʡʰʠʝ 

ʘʣʛʦʨʠʪʤʳ ʨʘʩʯʝʪʦʚ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʢ, ʚʳʟʚʘʥʥʳʭ ʧʦʤʝʭʘʤʠ. 
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ɻʃʆʅɸʉʉ 

ʆʬʠʮʠʘʣʴʥʦ ʥʘʯʘʣʦ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ɻʃʆʅɸʉʉ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʚ ʜʝʢʘʙʨʝ 1976 ʛʦʜʘ 

ʩʧʝʮʠʘʣʴʥʳʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʎʂ ʂʇʉʉ ʠ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʷʚʣʷʣʩʷ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʥʘʯʘʪʦʡ 

ʧʨʦʛʨʘʤʤʦʡ çʎʠʢʣʦʥè. 

4 ʘʧʨʝʣʷ 1991 ʛʦʜʘ ʚ ʩʦʩʪʘʚʝ ɻʃʆʅɸʉʉ ʚ ʜʚʫʭ ʦʨʙʠʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʦʢʘʟʘʣʦʩʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 12 ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʭ ʩʧʫʪʥʠʢʦʚ ʩʠʩʪʝʤʳ ʠ 24 ʩʝʥʪʷʙʨʷ 1993 ʛʦʜʘ ʩʠʩʪʝʤʘ ʙʳʣʘ 

ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʥʷʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʦʨʦʥʳ ʈʦʩʩʠʠ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʉʐɸ 

ʚʳʚʝʣʠ ʥʘ ʦʨʙʠʪʫ ʧʦʩʣʝʜʥʠʡ 24-ʡ ʩʧʫʪʥʠʢ  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʤʘʣʦʛʦ ʩʨʦʢʘ 

ʩʣʫʞʙʳ, ʯʠʩʣʦ ʨʘʙʦʪʘʶʱʠʭ ʩʧʫʪʥʠʢʦʚ ʩʦʢʨʘʪʠʣʦʩʴ ʢ 2001 ʛʦʜʫ ʜʦ 6. 

ɺ ʘʚʛʫʩʪʝ 2001 ʛʦʜʘ ʙʳʣʘ ʧʨʠʥʷʪʘ ʬʝʜʝʨʘʣʴʥʘʷ ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ çɻʣʦʙʘʣʴʥʘʷ 

ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʧʦʣʥʦʝ ʧʦʢʨʳʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʫʞʝ ʚ ʥʘʯʘʣʝ 2008 ʛʦʜʘ, ʘ ʛʣʦʙʘʣʴʥʳʭ ʤʘʩʰʪʘʙʦʚ ʩʠʩʪʝʤʘ ʜʦʩʪʠʛʣʘ ʙʳ ʢ 

ʥʘʯʘʣʫ 2010 ʛʦʜʘ 

ɺ 2002 ʛʦʜʫ ʙʳʣ ʦʩʫʱʝʩʪʚʣʸʥ ʧʝʨʝʭʦʜ ʥʘ ʦʙʥʦʚʣʸʥʥʫʶ ʚʝʨʩʠʶ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʇɿ-90 ð ʇɿ-90.02. 

ʉ 2004 ʛʦʜʘ ʟʘʧʫʩʢʘʶʪʩʷ ʥʦʚʳʝ ʂɸ ɻʣʦʥʘʩʩ - ʄ, ʢʦʪʦʨʳʝ ʪʨʘʥʩʣʠʨʫʶʪ ʜʚʘ ʛʨʘʞʜʘʥʩʢʠʭ 

ʩʠʛʥʘʣʘ ʥʘ ʯʘʩʪʦʪʘʭ L1 ʠ L2. 

ɺ 2007 ʛʦʜʫ ʧʨʦʚʝʜʝʥʘ 1-ʷ ʬʘʟʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʘʟʝʤʥʦʛʦ ʩʝʛʤʝʥʪʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʫʚʝʣʠʯʠʣʘʩʴ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ. ɺʦ 2-ʡ ʬʘʟʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʘʟʝʤʥʦʛʦ 

ʩʝʛʤʝʥʪʘ ʥʘ 7 ʧʫʥʢʪʘʭ ʥʘʟʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʦʚʘʷ 

ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩ ʚʳʩʦʢʠʤʠ ʪʦʯʥʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʢ 

ʢʦʥʮʫ 2010 ʛʦʜʘ ʫʚʝʣʠʯʠʪʩʷ ʪʦʯʥʦʩʪʴ ʨʘʩʯʸʪʘ ʵʬʝʤʝʨʠʜ ʠ ʫʭʦʜʘ ʙʦʨʪʦʚʳʭ ʯʘʩʦʚ, ʯʪʦ 

ʧʨʠʚʝʜʸʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

29 ʷʥʚʘʨʷ 2009 ʛʦʜʘ ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ, ʯʪʦ ʧʝʨʚʳʤ ʛʦʨʦʜʦʤ ʩʪʨʘʥʳ, ʛʜʝ ʦʙʱʝʩʪʚʝʥʥʳʡ 

ʪʨʘʥʩʧʦʨʪ ʚ ʤʘʩʩʦʚʦʤ ʧʦʨʷʜʢʝ ʙʫʜʝʪ ʦʩʥʘʱʸʥ ʩʠʩʪʝʤʦʡ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʙʘʟʝ 

ɻʃʆʅɸʉʉ, ʩʪʘʥʝʪ ʉʦʯʠ. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ɻʃʆʅɸʉʉ-ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ 

çʄ2ʄ ʪʝʣʝʤʘʪʠʢʘè ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ 250 ʩʦʯʠʥʩʢʠʭ ʘʚʪʦʙʫʩʘʭ 

7 ʜʝʢʘʙʨʷ 2015 ʛʦʜʘ ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ ʦ ʟʘʚʝʨʰʝʥʠʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ɻʃʆʅɸʉʉ. 

ɻʦʪʦʚʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʄʠʥʦʙʦʨʦʥʳ ʈʌ. 

ʆʩʥʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 24 ʩʧʫʪʥʠʢʘ, ʜʚʠʞʫʱʠʭʩʷ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ ʚ 

ʪʨʸʭ ʦʨʙʠʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʩ ʥʘʢʣʦʥʦʤ ʦʨʙʠʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ 64,8Á ʠ ʚʳʩʦʪʦʡ ʦʨʙʠʪ 

19400 ʢʤ . ʇʨʠʥʮʠʧ ʠʟʤʝʨʝʥʠʷ ʘʥʘʣʦʛʠʯʝʥ ʘʤʝʨʠʢʘʥʩʢʦʡ ʩʠʩʪʝʤʝ ʥʘʚʠʛʘʮʠʠ 

NAVSTAR GPS. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʩʠʩʪʝʤʳ GPS ʚ ʪʦʤ, ʯʪʦ ʩʧʫʪʥʠʢʠ ɻʃʆʅɸʉʉ ʚ ʩʚʦʸʤ 

ʦʨʙʠʪʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʥʝ ʠʤʝʶʪ ʨʝʟʦʥʘʥʩʘ (ʩʠʥʭʨʦʥʥʦʩʪʠ) ʩ ʚʨʘʱʝʥʠʝʤ ɿʝʤʣʠ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʤ ʙʦʣʴʰʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʫʧʧʠʨʦʚʢʘ ʂɸ ɻʃʆʅɸʉʉ ʥʝ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʘʢʪʠʚʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʨʦʢ ʩʣʫʞʙʳ ʩʧʫʪʥʠʢʦʚ ɻʃʆʅɸʉʉ ʟʘʤʝʪʥʦ ʢʦʨʦʯʝ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝʤ ʧʨʦʝʢʪʘ ɻʃʆʅɸʉʉ ʟʘʥʠʤʘʝʪʩʷ ʈʦʩʢʦʩʤʦʩ ʠ ʆɸʆ 

çʈʦʩʩʠʡʩʢʘʷ ʢʦʨʧʦʨʘʮʠʷ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤè. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠ ʤʘʩʩʦʚʦʛʦ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ɻʃʆʅɸʉʉ 

ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʚ ʠʶʣʝ 2009 ʛʦʜʘ ʙʳʣ ʩʦʟʜʘʥ 

çʌʝʜʝʨʘʣʴʥʳʡ ʩʝʪʝʚʦʡ ʦʧʝʨʘʪʦʨ ʚ ʩʬʝʨʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè, ʬʫʥʢʮʠʠ ʢʦʪʦʨʦʛʦ 

ʙʳʣʠ ʚʦʟʣʦʞʝʥʳ ʥʘ ʆɸʆ çʅʘʚʠʛʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè. ɺ 2012 ʛʦʜʫ 

ʬʝʜʝʨʘʣʴʥʳʤ ʩʝʪʝʚʳʤ ʦʧʝʨʘʪʦʨʦʤ ʚ ʩʬʝʨʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʦ 

ʅʝʢʦʤʤʝʨʯʝʩʢʦʝ ʇʘʨʪʥʸʨʩʪʚʦ çʉʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡè0 
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ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 

 
ʉʦʚʨʝʤʝʥʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʥʘʚʠʛʘʮʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʥʮʠʧʘ 

ʙʝʟʟʘʧʨʦʩʥʳʭ ʜʘʣʴʥʦʤʝʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʤʝʞʜʫ ʥʘʚʠʛʘʮʠʦʥʥʳʤʠ ʩʧʫʪʥʠʢʘʤʠ ʠ 

ʧʦʪʨʝʙʠʪʝʣʝʤ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʶ ʧʝʨʝʜʘʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʦʨʜʠʥʘʪʘʭ ʩʧʫʪʥʠʢʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ (ʩʠʥʭʨʦʥʥʦ) ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʟʤʝʨʝʥʠʷ 

ʜʘʣʴʥʦʩʪʝʡ ʜʦ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ. ʉʧʦʩʦʙ ʠʟʤʝʨʝʥʠʡ ʜʘʣʴʥʦʩʪʝʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʚʳʯʠʩʣʝʥʠʠ ʚʨʝʤʝʥʥʳʭ ʟʘʜʝʨʞʝʢ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʩʧʫʪʥʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʠʛʥʘʣʦʤ, ʛʝʥʝʨʠʨʫʝʤʳʤ ʘʧʧʘʨʘʪʫʨʦʡ ʧʦʪʨʝʙʠʪʝʣʷ.  

ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʡ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʩ 

ʢʦʦʨʜʠʥʘʪʘʤʠ x, y, z ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʡ ʜʘʣʴʥʦʩʪʠ ʜʦ ʯʝʪʳʨʝʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ. 

ʎʚʝʪʥʳʤʠ ʷʨʢʠʤʠ ʣʠʥʠʷʤʠ ʧʦʢʘʟʘʥʳ ʦʢʨʫʞʥʦʩʪʠ, ʚ ʮʝʥʪʨʝ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʩʧʫʪʥʠʢʠ. 

ʈʘʜʠʫʩʳ ʦʢʨʫʞʥʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʩʪʠʥʥʳʤ ʜʘʣʴʥʦʩʪʷʤ, ʪ.ʝ. ʠʩʪʠʥʥʳʤ ʨʘʩʩʪʦʷʥʠʷʤ 

ʤʝʞʜʫ ʩʧʫʪʥʠʢʘʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʝʤ. ʎʚʝʪʥʳʝ ʥʝʷʨʢʠʝ ʣʠʥʠʠ ï ʵʪʦ ʦʢʨʫʞʥʦʩʪʠ ʩ ʨʘʜʠʫʩʘʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʟʤʝʨʝʥʥʳʤ ʜʘʣʴʥʦʩʪʷʤ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʩʪʠʥʥʳʭ ʠ ʧʦʵʪʦʤʫ 

ʥʘʟʳʚʘʶʪʩʷ ʧʩʝʚʜʦʜʘʣʴʥʦʩʪʷʤʠ. ʀʩʪʠʥʥʘʷ ʜʘʣʴʥʦʩʪʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʩʝʚʜʦʜʘʣʴʥʦʩʪʠ ʥʘ 

ʚʝʣʠʯʠʥʫ, ʨʘʚʥʫʶ ʧʨʦʠʟʚʝʜʝʥʠʶ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʥʘ ʫʭʦʜ ʯʘʩʦʚ b, ʪ.ʝ. ʚʝʣʠʯʠʥʫ ʩʤʝʱʝʥʠʷ 

ʯʘʩʦʚ ʧʦʪʨʝʙʠʪʝʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʠʩʪʝʤʥʦʤʫ ʚʨʝʤʝʥʠ. ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥ ʩʣʫʯʘʡ, ʢʦʛʜʘ 

ʫʭʦʜ ʯʘʩʦʚ ʧʦʪʨʝʙʠʪʝʣʷ ʙʦʣʴʰʝ ʥʫʣʷ ï ʪʦ ʝʩʪʴ ʯʘʩʳ ʧʦʪʨʝʙʠʪʝʣʷ ʦʧʝʨʝʞʘʶʪ ʩʠʩʪʝʤʥʦʝ 

ʚʨʝʤʷ, ʧʦʵʪʦʤʫ ʠʟʤʝʨʝʥʥʳʝ ʧʩʝʚʜʦʜʘʣʴʥʦʩʪʠ ʤʝʥʴʰʝ ʠʩʪʠʥʥʳʭ ʜʘʣʴʥʦʩʪʝʡ.  

ʂʦʩʤʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ 

ʂʦʩʤʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ, ʧʝʨʝʜʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʢʘʞʜʦʛʦ ʩʧʫʪʥʠʢʘ - 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʠʟʣʫʯʝʥʠʝ ʨʘʜʠʦʩʠʛʥʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʢʦʥʪʨʦʣʷ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʘ. 

ʅʘʟʝʤʥʳʡ ʩʝʛʤʝʥʪ 

 ɺ ʩʦʩʪʘʚ ʥʘʟʝʤʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚʭʦʜʷʪ ʢʦʩʤʦʜʨʦʤ, ʢʦʤʘʥʜʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

(ʂʀʂ) ʠ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ. ʂʦʩʤʦʜʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʚʦʜ ʩʧʫʪʥʠʢʦʚ ʥʘ ʪʨʝʙʫʝʤʳʝ ʦʨʙʠʪʳ 

ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʦʝ 

ʚʦʩʧʦʣʥʝʥʠʝ ʩʧʫʪʥʠʢʦʚ ʧʦ ʤʝʨʝ ʠʭ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʠʣʠ ʚʳʨʘʙʦʪʢʠ ʨʝʩʫʨʩʘ. ɻʣʘʚʥʳʤʠ 
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ʦʙʲʝʢʪʘʤʠ ʢʦʩʤʦʜʨʦʤʘ ʷʚʣʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʠ ʩʪʘʨʪʦʚʳʡ ʢʦʤʧʣʝʢʩ. ʊʝʭʥʠʯʝʩʢʘʷ 

ʧʦʟʠʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʝʤ, ʭʨʘʥʝʥʠʝ ʠ ʩʙʦʨʢʫ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ ʠ ʩʧʫʪʥʠʢʦʚ, ʠʭ ʠʩʧʳʪʘʥʠʷ, 

ʟʘʧʨʘʚʢʫ ʠ ʩʦʩʪʳʢʦʚʢʫ. ɺ ʯʠʩʣʦ ʟʘʜʘʯ ʩʪʘʨʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʭʦʜʷʪ: ʜʦʩʪʘʚʢʘ ʥʦʩʠʪʝʣʷ ʩ 

ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʩʧʫʪʥʠʢʦʤ ʥʘ ʩʪʘʨʪʦʚʫʶ ʧʣʦʱʘʜʢʫ, ʫʩʪʘʥʦʚʢʘ ʥʘ ʧʫʩʢʦʚʫʶ ʩʠʩʪʝʤʫ, 

ʧʨʝʜʧʦʣʝʪʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʟʘʧʨʘʚʢʘ ʥʦʩʠʪʝʣʷ, ʥʘʚʝʜʝʥʠʝ ʠ ʧʫʩʢ.  

ʂʦʤʘʥʜʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʩʣʫʞʠʪ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ 

ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʝʘʥʩʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʢʘʢ ʢʦʩʤʠʯʝʩʢʠʤʠ ʘʧʧʘʨʘʪʘʤʠ.  

ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʨʘʜʠʦʣʠʥʠʷʤʠ ʩ 

ʢʦʩʤʦʜʨʦʤʦʤ ʠ ʢʦʤʘʥʜʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʢʦʦʨʜʠʥʠʨʫʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʩʝʛʤʝʥʪ 

ɺ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʩʝʛʤʝʥʪ ʚʭʦʜʠʪ ʘʧʧʘʨʘʪʫʨʘ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʥʘ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ 

ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ ʦʪ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ, ʠʟʤʝʨʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʨʝʥʠʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʚ ʘʧʧʘʨʘʪʫʨʝ ʧʦʪʨʝʙʠʪʝʣʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʚʩʪʨʦʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ. ʈʘʟʥʦʦʙʨʘʟʠʝ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʟʝʤʥʳʭ, ʤʦʨʩʢʠʭ, 

ʘʚʠʘʮʠʦʥʥʳʭ ʠ ʢʦʩʤʠʯʝʩʢʠʭ (ʚ ʧʨʝʜʝʣʘʭ ʙʣʠʞʥʝʛʦ ʢʦʩʤʦʩʘ) ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʠʤʳʭ ʩʧʫʪʥʠʢʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

  ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɺ ʠʜʝʘʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʢʦʛʜʘ ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʪʦʯʥʦ ʠ ʧʦʢʘʟʘʥʠʷ ʯʘʩʦʚ 

ʩʧʫʪʥʠʢʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʷ ʩʦʚʧʘʜʘʶʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʝʩʪʠ ʠʟʤʝʨʝʥʠʷ ʜʦ ʪʨʝʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦʢʘʟʘʥʠʷ ʯʘʩʦʚ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ʧʦʪʨʝʙʠʪʝʣʷ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʢʘʟʘʥʠʡ ʯʘʩʦʚ ʥʘ ʙʦʨʪʫ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʩʧʫʪʥʠʢʦʚ. ʊʦʛʜʘ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʢ ʥʝʠʟʚʝʩʪʥʳʤ ʨʘʥʝʝ ʧʘʨʘʤʝʪʨʘʤ (ʪʨʠ 

ʢʦʦʨʜʠʥʘʪʳ ʧʦʪʨʝʙʠʪʝʣʷ) ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʝʱʝ ʦʜʠʥ - ʩʤʝʱʝʥʠʝ ʤʝʞʜʫ ʯʘʩʘʤʠ ʧʦʪʨʝʙʠʪʝʣʷ 

ʠ ʩʠʩʪʝʤʥʳʤ ʚʨʝʤʝʥʝʤ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʟʘʜʘʯʠ ʧʦʪʨʝʙʠʪʝʣʴ ʜʦʣʞʝʥ çʚʠʜʝʪʴè, ʢʘʢ ʤʠʥʠʤʫʤ, ʯʝʪʳʨʝ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʘ. 

ɺʧʨʦʯʝʤ, ʥʘ ʧʨʘʢʪʠʢʝ ʚʩʝ ʥʝ ʪʘʢ ʛʣʘʜʢʦ. ʂʘʞʜʳʡ ʠʟ ʥʘʩ ʦʪʣʠʯʥʦ ʟʥʘʝʪ, ʯʪʦ ʪʦʯʥʦʩʪʴ 

ʥʘʚʠʛʘʮʠʠ ʜʘʣʝʢʘ ʦʪ ʠʜʝʘʣʴʥʦʡ ï ʦʥʘ ʤʦʞʝʪ ʦʰʠʙʘʪʴʩʷ ʠ ʥʘ 10, ʠ ʥʘ 100 ʤ. ʀ ʥʘ ʵʪʦ ʝʩʪʴ ʩʚʦʠ 

ʧʨʠʯʠʥʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʛʝʦʤʝʪʨʠʷ ʩʧʫʪʥʠʢʦʚ ʜʘʣʝʢʘ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ. ʇʦʜ ʛʝʦʤʝʪʨʠʝʡ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ. ɼʘʞʝ ʝʩʣʠ ʧʨʠʝʤʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ çʚʠʜʠʪè ʚʩʝ ʯʝʪʳʨʝ ʩʧʫʪʥʠʢʘ, ʦʥʠ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʝ 

(ʥʘʧʨʠʤʝʨ, ʥʘ ʚʦʩʪʦʢʝ), ʚ ʠʪʦʛʝ ʧʦʛʨʝʰʥʦʩʪʴ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 150 ʤʝʪʨʦʚ ʠʟ-ʟʘ 

çʦʜʥʦʦʙʨʘʟʥʦʩʪʠè ʩʠʛʥʘʣʘ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʧʘʩʤʫʨʥʦʡ ʧʦʛʦʜʝ ʠʣʠ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʩ ʚʳʩʦʪʥʳʤʠ ʟʜʘʥʠʷʤʠ, ʩʠʛʥʘʣ 

ʤʦʞʝʪ ʠʜʪʠ ʥʝ ʥʘʧʨʷʤʫʶ, ʘ ʦʪʨʘʞʘʪʴʩʷ ʦʪ ʨʷʜʘ ʦʙʲʝʢʪʦʚ. 

ɺ-ʪʨʝʪʴʠʭ, ʩʫʱʝʩʪʚʫʝʪ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʪʦʯʥʦʩʪʠ ʚ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʢʦʪʦʨʦʝ ʩʪʘʣʦ ʩʚʦʝʦʙʨʘʟʥʦʡ ʧʣʘʪʦʡ ʟʘ ʪʦ, ʯʪʦ ʚʦʝʥʥʳʝ ʧʦʜʝʣʠʣʠʩʴ ʩʚʦʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ ʪʘʢʞʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʧʨʠʙʦʨʘ 

ʤʦʥʠʪʦʨʠʥʛʘ 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ 

EGNOS (ʘʥʛʣ. EuropeanGeostationaryNavigationOverlayService) ð ʝʚʨʦʧʝʡʩʢʘʷ 

ʛʝʦʩʪʘʮʠʦʥʘʨʥʘʷ ʩʣʫʞʙʘ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ. EGNOS ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤ GPS,ɻʃʆʅɸʉʉ ʠ Galileo ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʳ . ɿʦʥʘ ʜʝʡʩʪʚʠʷ EGNOS 

ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ ɽʚʨʦʧʫ, ʩʝʚʝʨ ɸʬʨʠʢʠ ʠ ʥʝʙʦʣʴʰʫʶ ʝʚʨʦʧʝʡʩʢʫʶ ʯʘʩʪʴ ʈʦʩʩʠʠ. ʉʠʩʪʝʤʘ 

ʩʦʩʪʦʠʪ ʠʟ ʩʝʪʠ ʥʘʟʝʤʥʳʭ ʩʪʘʥʮʠʡ, ʛʣʘʚʥʦʡ ʩʪʘʥʮʠʠ, ʢʦʪʦʨʘʷ ʘʢʢʫʤʫʣʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ 

ʦʪ ʩʧʫʪʥʠʢʦʚ GPS, ɻʃʆʅɸʉʉ ʠ Galileo, ʠ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ ʩʧʫʪʥʠʢʦʚ EGNOS, ʯʝʨʝʟ 

ʢʦʪʦʨʳʝ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʪʨʘʥʩʣʠʨʫʝʪʩʷ ʥʘ GPS-ʧʨʠʸʤʥʠʢʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʧʨʠʸʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʦʧʨʘʚʦʢ. 



 

 

406 ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠï2 0 1 6 

ɻɸʃʀʃɽʆ (Galileo) ð ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʦʝʢʪʘ ʊʨʘʥʩʝʚʨʦʧʝʡʩʢʠʝ ʩʝʪʠ (ʘʥʛʣ. Trans-EuropeanNetworks). ʉʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʟʘʜʘʯ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʸ ʙʦʣʴʰʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ GNSS-ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʥʪʝʛʨʠʨʫʶʪ ʚ ʩʚʦʠ ʩʧʫʪʥʠʢʦʚʳʝ ʧʨʠʝʤʥʠʢʠ ʠ ʘʥʪʝʥʥʳ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʠʛʥʘʣʳ ʩʦ ʩʧʫʪʥʠʢʦʚ ɻʘʣʠʣʝʦ, ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʜʦʩʪʠʛʥʫʪʘʷ ʜʦʛʦʚʦʨʸʥʥʦʩʪʴ ʦ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʚʟʘʠʤʦʜʦʧʦʣʥʝʥʠʠ ʩ ʩʠʩʪʝʤʦʡNAVSTAR 

GPS ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʸʪ 

ʧʨʦʜʘʞʠ ʣʠʮʝʥʟʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʧʨʠʸʤʥʠʢʦʚ. 

ʇʦʤʠʤʦ ʩʪʨʘʥ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ, ʚ ʧʨʦʝʢʪʝ ʫʯʘʩʪʚʫʶʪ: ʂʠʪʘʡ, ʀʟʨʘʠʣʴ, ʖʞʥʘʷ 

ʂʦʨʝʷ, ʋʢʨʘʠʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚʝʜʫʪʩʷ ʧʝʨʝʛʦʚʦʨʳ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ɸʨʛʝʥʪʠʥʳ, ɸʚʩʪʨʘʣʠʠ, 

ɹʨʘʟʠʣʠʠ, ʏʠʣʠ, ʀʥʜʠʠ, ʄʘʣʘʡʟʠʠ 

ɹʕʁɼʆӢʋ ʂʠʪʘʡʩʢʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ. ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʢʦʩʤʠʯʝʩʢʠʡ 

ʩʝʛʤʝʥʪ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ɹʕʁɼʆʋ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 5 ʩʧʫʪʥʠʢʦʚ 

ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ ʦʨʙʠʪʝ, 3 ʩʧʫʪʥʠʢʦʚ ʥʘ ʛʝʦʩʠʥʭʨʦʥʥʦʡ ʦʨʙʠʪʝ (ʩ ʥʘʢʣʦʥʝʥʠʝʤ 55Á) ʠ 27 

ʩʧʫʪʥʠʢʦʚ ʥʘ ʩʨʝʜʥʝʡ ʦʢʦʣʦʟʝʤʥʦʡ ʦʨʙʠʪʝ (~21 500 ʢʤ). 

ʉʠʩʪʝʤʘ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʚ ʢʦʤʤʝʨʯʝʩʢʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ 27 ʜʝʢʘʙʨʷ 2012 ʢʘʢ 

ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʩʧʫʪʥʠʢʦʚʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʩʦʩʪʘʚʣʷʣʘ 16 

ʩʧʫʪʥʠʢʦʚ. ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʩʠʩʪʝʤʘ ʚʳʡʜʝʪ ʢ 2020 ʛʦʜʫ. ʂʠʪʘʡʩʢʠʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʘʢʞʝ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʝʱʸ ʧʨʝʜʩʪʦʠʪ ʫʨʝʛʫʣʠʨʦʚʘʪʴ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ 

ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ, ʩ ʨʦʩʩʠʡʩʢʦʡ, ʘʤʝʨʠʢʘʥʩʢʦʡ ʠ ʝʚʨʦʧʝʡʩʢʦʡ ʩʪʦʨʦʥʘʤʠ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʚʣʘʜʝʶʪ ʩʧʫʪʥʠʢʦʚʳʤʠ ʥʘʚʠʛʘʮʠʦʥʥʳʤʠ ʛʨʫʧʧʠʨʦʚʢʘʤʠ 

ɺʳʚʦʜ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʩʠʩʪʝʤʦʡ ɻʃʆʅɸʉʉ ʥʝʩʢʦʣʴʢʦ 

ʦʪʩʪʘʸʪ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ GPS. ʅʘ 2012 ʛʦʜʘ ʦʰʠʙʢʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʦʧʨʝʜʝʣʝʥʠʡ ɻʃʆʅɸʉʉ ʧʦ ʜʦʣʛʦʪʝ ʠ ʰʠʨʦʪʝ ʩʦʩʪʘʚʣʷʣʠ 3ð6 ʤ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʯʢʠ 

ʧʨʠʸʤʘ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʰʠʙʢʠ GPS ʩʦʩʪʘʚʣʷʣʠ 2ð4 ʤ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʝʠʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ 

ʪʦʯʥʦʩʪʠ. ɽʚʨʦʧʝʡʩʢʠʡ ʧʨʦʝʢʪ EGNOS, ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʠʛʥʘʣʳ ʦʙʝʠʭ ʩʠʩʪʝʤ, ʜʘʸʪ ʪʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʳ ʥʘ ʫʨʦʚʥʝ 1,5ð3 ʤʝʪʨʦʚ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

http://sts-51.ru/index.php/navigatsiya/materials-about/73-fort-news3 

https://science.dirty.ru/statia-posviashchena-gps-v-nei-na-paltsakh-obiasniaetsia-printsip-raboty-etoi-

tekhnologii-423228/ 

https://www.glonass-iac.ru/guide/navfaq.php 

https://ru.wikipedia.org/wiki/ɻʘʣʠʣʝʦ_(ʩʧʫʪʥʠʢʦʚʘʷ_ʩʠʩʪʝʤʘ_ʥʘʚʠʛʘʮʠʠ) 

https://ru.wikipedia.org/wiki/ɹʵʡʜʦʫ 
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ɸʂʂʋʄʋʃʗʊʆʈʓ ʕʃɽʂʊʈʆʄʆɹʀʃɽʁ 

ʊʨʘʭʠʤʦʚʠʯ ʀ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽʞʦʚ ɺ.ɼ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʝ 

ʧʠʪʘʶʪʩʷ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʝʨʝʪʩʷ ʦʪ 

ʙʘʪʘʨʝʡ ʥʘ ʙʦʨʪʫ ʊʉ. ɻʣʘʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʚ ʢʦʪʦʨʳʝ ʙʝʟʫʩʣʦʚʥʦ ʚʭʦʜʠʪ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʝʦʜʦʣʝʪʴ ʵʣʝʢʪʨʦʢʘʨ ʥʘ ʦʜʥʦʡ ʟʘʨʷʜʢʝ ʠ ʩʢʦʨʦʩʪʴ ʟʘʨʷʜʢʠ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʧʨʠʤʝʥʷʝʤʳʭ ʙʘʪʘʨʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʣʠʪʠʡ-

ʠʦʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ. 

ʃʠʪʠʡ-ʠʦʥʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʢʪʨʦʜʦʚ (ʢʘʪʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ 

ʘʣʶʤʠʥʠʝʚʦʡ ʬʦʣʴʛʝ ʠ ʘʥʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʤʝʜʥʦʡ ʬʦʣʴʛʝ), ʨʘʟʜʝʣʸʥʥʳʭ ʧʨʦʧʠʪʘʥʥʳʤʠ 

ʵʣʝʢʪʨʦʣʠʪʦʤ ʧʦʨʠʩʪʳʤʠ ʩʝʧʘʨʘʪʦʨʘʤʠ. ʕʣʝʢʪʨʦʣʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʣʝʦʙʨʘʟʥʫʶ 

ʤʘʩʩʫ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʩʦʣʠ ʣʠʪʠʷ. ʕʣʝʢʪʨʦʣʠʪʦʤ ʧʨʦʧʠʪʳʚʘʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʩʝʧʘʨʘʪʦʨʳ ï ʢʦʥʩʪʨʫʢʮʠʠ, ʠʤʝʶʱʠʝ ʧʦʨʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ. ʕʣʝʢʪʨʦʜʳ ʠ ʩʝʧʘʨʘʪʦʨʳ 

ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʛʝʨʤʝʪʠʯʥʦʤ ʢʦʨʧʫʩʝ. ɼʣʷ ʪʦʢʦʩʲʸʤʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ 

ʢʣʝʤʤʳ. ʂʦʨʧʫʩ ʘʢʢʫʤʫʣʷʪʦʨʘ ʩʥʘʙʞʸʥ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʤ ʢʣʘʧʘʥʦʤ ʠʟʙʳʪʦʯʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʩʨʘʙʘʪʳʚʘʶʱʠʤ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʇʝʨʝʥʦʩʯʠʢʦʤ ʟʘʨʷʜʘ ʚ ʣʠʪʠʡ-ʠʦʥʥʦʤ 

ʘʢʢʫʤʫʣʷʪʦʨʝ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʡ ʠʦʥ ʣʠʪʠʷ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʥʝʜʨʷʪʴʩʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʸʪʢʫ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʥʘʧʨʠʤʝʨ, ʚ ʛʨʘʬʠʪ, ʦʢʠʩʣʳ ʠ 

ʩʦʣʠ ʤʝʪʘʣʣʦʚ) ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʭʠʤʠʯʝʩʢʦʡ ʩʚʷʟʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

1. ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʠʟ ʚʩʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ï ʢʘʢ 

ʦʙʲʝʤʥʘʷ, ʪʘʢ ʠ ʚʝʩʦʚʘʷ 

2. ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʥʘ ʵʣʝʤʝʥʪʝ - 3,6ɺ, ʯʪʦ ʚ 3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ NiMH ʠ NiCd 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʩʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ 

3. ʙʳʩʪʨʳʡ ʧʨʦʮʝʩʩ ʟʘʨʷʜʘ ʙʘʪʘʨʝʡ - ʜʦ 90% ʝʤʢʦʩʪʠ ʟʘ 30-40 ʤʠʥʫʪ 

4. ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʨʝʩʫʨʩʘ - ʩʚʳʰʝ 1000 ʮʠʢʣʦʚ ʨʘʟʨʷʜʘ/ʟʘʨʷʜʘ 

5. ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʘʤʦʨʘʟʨʷʜʘ - ʜʦ 5% ʚ ʤʝʩʷʮ 

6. ʜʨʫʞʝʩʪʚʝʥʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ - ʤʦʛʫʪ ʫʪʠʣʠʟʠʨʦʚʘʪʴʩʷ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ 

ʅʝʜʦʩʪʘʪʢʠ: 

1. ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʨʳʚʘ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʧʦʚʨʝʞʜʝʥʠʠ ʠʣʠ ʧʝʨʝʟʘʨʷʜʢʝ ʘʢʢʫʤʫʣʷʪʦʨʘ 

2. ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦʝ ʩʪʘʨʝʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʘ - ʙʦʣʴʰʠʥʩʪʚʦ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʨʝʟʢʦ 

ʩʥʠʞʘʶʪ ʩʚʦʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ 5 ʣʝʪ 

3. ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʥʦ ʥʘʜ ʵʪʠʤ ʧʘʨʘʤʝʪʨʦʤ ʫʩʠʣʝʥʥʦ ʨʘʙʦʪʘʶʪ ʢʠʪʘʡʩʢʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʉʪʘʨʝʡʰʠʡ ʪʠʧ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʙʘʪʘʨʝʡ, Ni-MH, ʧʦ-ʧʨʝʞʥʝʤʫ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʢʘʨʘʭ, ʭʦʪʷ ʣʠʪʠʡ-ʠʦʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ 

ʤʝʜʣʝʥʥʦ ʥʘʯʘʣʠ ʚʳʪʝʩʥʷʪʴ ʠʭ ʩʦ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʛʦʚʦʨʠʤ ʤʳ ʦ ʛʠʙʨʠʜʘʭ, 

ʧʣʘʛʠʥ-ʛʠʙʨʠʜʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ, 

ʚʝʟʜʝ ʚʠʜʝʥ ʧʝʨʝʭʦʜ ʥʘ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʫʶ ʩʠʩʪʝʤʫ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ Li-ʠʦʥʦʚ, ʥʠʢʝʣ-ɹʤʝʪʘʣʣʦʛʠʜʨʠʜʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʚʦʜʦʨʦʜ, 

ʥʠʢʝʣʴ ʠ ʪʠʪʘʥ ʠʣʠ ʧʦʜʦʙʥʳʡ ʝʤʫ ʤʝʪʘʣʣ ʜʣʷ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʨʦʜʘ ʚ 

ʚʠʜʝ ʛʠʜʨʠʜʦʚ ʤʝʪʘʣʣʦʚ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʚʝʩ ʠ ʦʙʲʝʤ ʙʘʪʘʨʝʡ, ʪʘʢʞʝ ʩʥʠʟʠʣʘʩʴ ʠ 

ʦʧʘʩʥʦʩʪʴ ʚʟʨʳʚʘ ʙʘʪʘʨʝʠ ʧʨʠ ʧʝʨʝʛʨʝʚʝ. ʕʪʦ ʠ ʜʝʣʘʝʪ ʠʭ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʜʝʰʝʚʳʤʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʪʠʧʦʤ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʥʦ, ʪʘʢ ʢʘʢ ʚʩʝ ʙʦʣʴʰʝ 
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ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʝʨʝʭʦʜʷʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʙʘʪʘʨʝʡ (Tesla, ʥʘʧʨʠʤʝʨ), 

ʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʚ ʮʝʥʘʭ ʜʦʣʞʥʘ ʩʦʢʨʘʪʠʪʴʩʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

1. ʙʦʣʴʰʘʷ ʝʤʢʦʩʪʴ ʥʘ 40% ʠ ʙʦʣʝʝ, ʯʝʤ ʦʙʳʯʥʳʝ NiCd ʙʘʪʘʨʝʠ 

2. ʤʝʥʴʰʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʵʬʬʝʢʪʘ "ʧʘʤʷʪʠ" - ʮʠʢʣʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʘʪʘʨʝʠ ʤʦʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʚ 2-3 ʨʘʟʘ ʨʝʞʝ 

3. ʧʨʦʩʪʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ - ʘʚʠʘʢʦʤʧʘʥʠʠ ʧʝʨʝʚʦʟʷʪ ʙʝʟ ʚʩʷʢʠʭ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ 

4. ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳ - ʚʦʟʤʦʞʥʘ ʧʝʨʝʨʘʙʦʪʢʘ 

ʅʝʜʦʩʪʘʪʢʠ: 

1. ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ ʞʠʟʥʠ ʙʘʪʘʨʝʠ - ʦʙʳʯʥʦ ʦʢʦʣʦ 500 ʮʠʢʣʦʚ ʧʦʣʥʦʛʦ 

ʟʘʨʷʜʘ/ʨʘʟʨʷʜʘ (ʭʦʪʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʳ). 

2. ʵʬʬʝʢʪ ʧʘʤʷʪʠ - NiMH ʙʘʪʘʨʝʠ ʪʨʝʙʫʶʪ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʪʨʝʥʠʨʦʚʢʠ (ʮʠʢʣʘ ʧʦʣʥʦʛʦ 

ʨʘʟʨʷʜʘ/ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ) 

3. ʆʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʙʘʪʘʨʝʡ - ʦʙʳʯʥʦ ʥʝ ʙʦʣʝʝ 3ʭ ʣʝʪ, ʧʦʩʣʝ ʯʝʛʦ 

ʪʝʨʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʍʨʘʥʝʥʠʝ ʚ ʧʨʦʭʣʘʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʯʘʩʪʠʯʥʦʤ 

ʟʘʨʷʜʝ ʚ 40% ʟʘʤʝʜʣʷʶʪ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ ʙʘʪʘʨʝʡ. 

4. ɺʳʩʦʢʠʡ ʩʘʤʦʨʘʟʨʷʜ ʙʘʪʘʨʝʡ 

5. ʆʛʨʘʥʠʯʝʥʥʘʷ ʤʦʱʥʦʩʪʥʘʷ ʝʤʢʦʩʪʴ - ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʜʦʧʫʩʪʠʤʳʭ ʥʘʛʨʫʟʦʢ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ ʞʠʟʥʠ ʙʘʪʘʨʝʡ. 

6. ʇʣʦʭʘʷ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʩʚʳʰʝ 25-30 ʧʦ ʎʝʣʴʩʠʶ) 

ʂʦʙʘʣʴʪ ɼʠʦʢʩʠʜ, ʬʦʩʬʘʪ ʞʝʣʝʟʘ (FePo) ʠ ʣʠʪʠʡ-ʬʦʩʬʘʪ ʞʝʣʝʟʘ (LiFePO4), ʣʠʪʠʡ-

ʚʦʟʜʫʭ (Li -Air), ʣʠʪʠʡ-ʧʦʣʠʤʝʨʥʘʷ ʩʠʩʪʝʤʘ (LiPo), ʥʠʢʝʣʴ-ʢʦʙʘʣʴʪ-ʤʘʨʛʘʥʝʮ (NCM), ʥʠʢʝʣʴ-

ʢʦʙʘʣʴʪ-ʘʣʶʤʠʥʠʡ (NCA) ʠ ʦʢʩʠʜ ʤʘʨʛʘʥʮʘ (MnO)- ʵʪʦ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʪʠʧʦʚ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʚ ʩʝʨʠʡʥʳʭ ʵʣʝʢʪʨʦʤʦʙʠʣʷʭ ʚ ʙʫʜʫʱʝʤ. 

ɸʢʢʫʤʫʣʷʪʦʨʳ ʠʟʚʝʩʪʥʳʭ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ: 

ɸʢʢʫʤʫʣʷʪʦʨ Tesla Model S: 

ʃʠʪʠʡ-ʠʦʥʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ ʠʤʝʶʱʠʡ ʝʤʢʦʩʪʴ 85 ʢɺʪẗʯʘʩ ʕʪʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʭʚʘʪʘʝʪ, 
ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʨʘʩʩʪʦʷʥʠʝ ʨʘʚʥʦʝ 426 ʢʤ. ɹʘʪʘʨʝʷ ʩʦʩʪʦʠʪ ʠʟ 16 ʙʣʦʢʦʚ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʚʜʦʣʴ ʜʥʠʘɦ ʘʚʪʦʤʦʙʠʣʷ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʪʦʨʩʠʦʥʥʫʶ ʞʝʩʪʢʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʮʝʥʪʨ 

ʪʷʞʝʩʪʠ ʘʚʪʦ ʜʦ 45 ʩʤ. 

¶ ɽʤʢʦʩʪʴ ʙʘʪʘʨʝʠ: 85 ʢɺʪĿʯ 

¶ ɿʘʧʘʩ ʭʦʜʘ ʜʦ ʧʦʣʥʦʡ ʟʘʨʷʜʢʠ: 426 ʢʤ 

¶ ʈʝʩʫʨʩ: 7 ʣʝʪ ʠʣʠ 160 ʪʳʩ. ʢʤ 

¶ ɻʘʙʘʨʠʪʳ ʙʘʪʘʨʝʠ: ɼʣʠʥʘ ð 2.1 ʤ, ʐʠʨʠʥʘ ð 1.2 ʤ, ɺʳʩʦʪʘ ð 15 ʩʤ 

¶ ɺʝʩ ʙʘʪʘʨʝʠ: ~450 ʢʛ 

¶ ʇʦʣʥʳʡ ʮʠʢʣ ʟʘʨʷʜʢʠ (220 ɺ) - 8 ʯʘʩʦʚ 

¶ ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ: 27.7 ʢɺʪ*ʯ ʥʘ 100 ʢʤ 

ɸʢʢʫʤʫʣʷʪʦʨ Nissan-leaf: 

ʃʠʪʠʡ-ʠʦʥʥʘʷ ʙʘʪʘʨʝʷ ʜʣʷ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʩʦʙʨʘʥʘ ʠʟ 192 ʷʯʝʝʢ. ɽʸ ʩʦʩʪʘʚ (ʩʦʛʣʘʩʥʦ 

ʧʨʝʩʩ ʨʝʣʠʟʫ): ʤʘʥʛʘʥʘʪ ʣʠʪʠʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʵʣʝʢʪʨʦʜʝ ʛʨʘʬʠʪ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦʤ 

ʵʣʝʢʪʨʦʜʝ. ʄʘʩʩʘ ʙʘʪʘʨʝʠ ʦʢʦʣʦ 600 ʬʫʥʪʦʚ (270 ʢʛ) ʠ ʨʘʩʧʦʣʦʞʝʥʘ ʦʥʘ ʧʦʜ ʧʝʨʝʜʥʠʤʠ 

ʩʠʜʝʥʴʷʤʠ. ɪʤʢʦʩʪʠ ʙʘʪʘʨʝʠ 24 ʢɺʪĿʯ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʭʚʘʪʘʝʪ 

(ʧʦ ʦʮʝʥʢʘʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Nissan) ʥʘ 175 ʢʤ ʧʨʦʙʝʛʘ. ɾʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʙʘʪʘʨʝʡ, ʧʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ, ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʠʥʠʤʫʤ ʥʘ 5 ʣʝʪ. ʇʦʣʥʳʡ ʮʠʢʣ ʟʘʨʷʜʘ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʦʪ ʙʳʪʦʚʦʡ ʵʣʝʢʪʨʦʩʝʪʠ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 220 ʚʦʣʴʪ ʠ ʩʠʣʦʡ ʪʦʢʘ 30 ʘʤʧʝʨ 

ʜʣʠʪʩʷ ʧʦʨʷʜʢʘ 8 ʯʘʩʦʚ, 80 % ʸʤʢʦʩʪʠ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʟʘʨʷʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ Nissan (480 ʚʦʣʴʪ 

ð 125 ʘʤʧʝʨ) ʚʦʩʧʦʣʥʷʶʪʩʷ ʟʘ 30 ʤʠʥʫʪ. 

¶ ʄʘʩʩʘ ʙʘʪʘʨʝʠ - 270 ʢʛ 
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¶ ɽʤʢʦʩʪʴ ʙʘʪʘʨʝʠ - 24 ʢɺʪĿʯ 

¶ ɼʣʠʥʘ ʧʨʦʙʝʛʘ ʥʘ ʧʦʣʥʦʡ ʟʘʨʷʜʢʝ - 175 ʢʤ 

¶ ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ - 5 ʣʝʪ 

¶ ʇʦʣʥʳʡ ʮʠʢʣ ʟʘʨʷʜʢʠ (220 ɺ) - 8 ʯʘʩʦʚ 

¶ ʇʦʣʥʳʡ ʮʠʢʣ ʟʘʨʷʜʢʠ (480 ɺ, 125 ɸʤʧʝʨ) - 30 ʤʠʥʫʪ 

¶ ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ - 765 ʢɼʞ/ʢʤ (21 ʢɺʪĿʯ/100 ʢʤ) 

ɸʢʢʫʤʫʣʷʪʦʨ bmw-i3: 

ɸʢʢʫʤʫʣʷʪʦʨ BMW i3 ʨʘʩʩʯʠʪʘʥ ʥʘ ʧʠʪʘʥʠʝ ʦʪ 22 ʢʠʣʦʚʘʪʪ-ʯʘʩ, ʧʦʣʝʟʥʘʷ ʝʤʢʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 19 ʢʠʣʦʚʘʪʪ-ʯʘʩʦʚ, 204 ʢʛ ʚʝʩʦʤ ʠʦʥʥʦ-ʣʠʪʠʝʚʘʷ ʙʘʪʘʨʝʷ, ʩʤʦʥʪʠʨʦʚʘʥʥʘʷ ʚ 

ʧʣʦʩʢʦʤ ʤʦʜʫʣʝ ʠʟ ʘʣʶʤʠʥʠʷ. ʕʪʦʛʦ ʟʘʧʘʩʘ ʵʥʝʨʛʠʠ ʭʚʘʪʘʝʪ ʥʘ 130ï200 ʢʤ ʧʨʦʙʝʛʘ. ʊʦʯʥʦʝ 

ʟʥʘʯʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʝʟʜʦʚʦʛʦ ʮʠʢʣʘ ʠ ʚʢʣʶʯʸʥʥʦʛʦ ʨʝʞʠʤʘ ʵʢʦʥʦʤʠʠ. 80-ʧʨʦʮʝʥʪʥʦʝ 

ʧʦʧʦʣʥʝʥʠʝ ʙʘʪʘʨʝʠ ʦʪ 50-ʢʠʣʦʚʘʪʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʵʢʩʧʨʝʩʩ-ʟʘʨʷʜʢʠ ʟʘʥʠʤʘʝʪ ʤʝʥʝʝ 30 

ʤʠʥʫʪ. ɸ ʟʘʨʷʜʢʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ ʥʫʣʷ ʜʦ 100% ʦʪ ʧʨʦʩʪʦʡ ʙʳʪʦʚʦʡ ʨʦʟʝʪʢʠ ʪʨʝʙʫʝʪ 8 ʯʘʩʦʚ. 

ɺ ʝʚʨʦʧʝʡʩʢʦʤ ʩʤʝʰʘʥʥʦʤ ʮʠʢʣʝ BMW i3 ʧʦʪʨʝʙʣʷʝʪ ʚʩʝʛʦ 12 ʢɺʪÅʯ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʥʘ 100 

ʢʤ ʧʨʦʙʝʛʘ. 

¶ ʄʘʩʩʘ ʙʘʪʘʨʝʠ - 204 ʢʛ 

¶ ɽʤʢʦʩʪʴ ʙʘʪʘʨʝʠ - 22 ʢɺʪĿʯ 

¶ ɼʣʠʥʘ ʧʨʦʙʝʛʘ ʥʘ ʧʦʣʥʦʡ ʟʘʨʷʜʢʝ - 160 ʢʤ 

¶ ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ - 5 ʣʝʪ 

¶ ɺʨʝʤʷ ʟʘʨʷʜʢʠ 80% ʘʢʢʫʤʫʣʷʪʦʨʘ ʦʪ 50ʢɺʪ ʫʩʪʨʦʡʩʪʚʘ ʵʢʩʧʨʝʩʩ-ʟʘʨʷʜʢʠ - 30 ʤʠʥʫʪ 

¶ ɺʨʝʤʷ ʟʘʨʷʜʢʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ ʥʫʣʷ ʜʦ 100% ʦʪ ʧʨʦʩʪʦʡ ʙʳʪʦʚʦʡ ʨʦʟʝʪʢʠ ï 8 ʯʘʩʦʚ 

¶ ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ - 12 ʢɺʪĿʯ/100 ʢʤ) 

ʃʠʪʝʨʘʪʫʨʘ 

1. http://autotesla.ru/auto-tesla/akkumulyatory-tesla/akkumulyator-tesla-model-s-chto-vnutri- 

razbiraem.html 

2. http://www.1gai.ru/publ/516324-vidy-akkumulyatorov-ih-preimuschestva-i-slabye-storony.html 

3. http://mynissanleaf.ru/viewtopic.php?id=44 

4. http://tesla-avtomobil.ru/tesla-model-s/tehnicheskiy-obzor-elektromobilya-tesla-model-s/ 
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ʋɼʂ 62-838 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺʆɼʆʈʆɼɸ ɺ ɸɺʊʆʄʆɹʀʃɽʉʊʈʆɽʅʀʀ 

ʍʘʨʯʝʥʢʦ ʂ.ɻ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽʞʦʚ ɺ.ɼ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʩʦʟʜʘʣʘ ʤʥʦʞʝʩʪʚʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚʧʣʦʪʴ ʜʦ 

ʜʚʠʛʘʪʝʣʷ ʷʜʝʨʥʦʛʦ ʨʘʩʧʘʜʘ ʚ ʚʘʰʠʭ ʤʘʰʠʥʘʭ. ʅʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘ ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʥʮʝʧʪʳ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʘʢ 

ʙʳʣʦ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ. 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʚʳʧʫʩʢʘʶʪ ʚʩʸ ʙʦʣʴʰʝ ʤʘʰʠʥ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʠʪʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʷʚʣʷʝʪʩʷ ʚʦʜʦʨʦʜʥʳʡ ʜʚʠʛʘʪʝʣʴ ʦʪ ʙʨʝʥʜʘ çTOYOTAè. ʆʥ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʟʘʙʳʪʴ ʧʨʦ ʙʝʥʟʠʥ, ʜʝʣʘʷ ʘʚʪʦʤʦʙʠʣʴ ʵʢʦʣʦʛʠʯʥʳʤ ʠ ʜʝʰʸʚʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ 

ʉʝʡʯʘʩ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ ʚʦʜʦʨʦʜʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʥʪʘʙʝʣʴʥʳʤʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ. 

ʂ ʧʝʨʚʦʤʫ   ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʚʦʜʦʨʦʜʥʳʝ ʜʚʠʛʘʪʝʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʨʘʙʦʪʘʶʱʠʝ 

ʧʦʣʥʦʩʪʴʶ ʥʘ ʚʦʜʦʨʦʜʥʦʤ ʪʦʧʣʠʚʝ ʠʣʠ, ʢʦʛʜʘ 5-10 ʧʨʦʮʝʥʪʦʚ ʚʦʜʦʨʦʜʘ ʜʦʙʘʚʣʷʶʪ ʢ 

ʦʩʥʦʚʥʦʤʫ ʪʦʧʣʠʚʫ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʂʇɼ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (70-75 %) ʠ ʚʳʭʣʦʧ ʩʪʘʥʦʚʠʪʩʷ 

ʯʠʱʝ.  ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʩʠʣʴʥʦ ʥʘʧʦʤʠʥʘʝʪ ʧʨʦʧʘʥʦʚʳʝ ʤʦʜʝʣʠ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʠʭ ʯʘʩʪʦ ʧʝʨʝʥʘʩʪʨʘʠʚʘʶʪ ʜʣʷ ʨʘʙʦʪʳ ʧʦʜ ʚʦʜʦʨʦʜ. ʂ ʩʦʞʘʣʝʥʠʶ, ʂʇɼ ʧʦʜʦʙʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʝ ʪʝʭ, ʯʪʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʘ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ.  

ɺʪʦʨʦʡ ʪʠʧ ʚʦʜʦʨʦʜʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʨʘʙʦʪʘʝʪ ʥʘ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ. ɺʥʫʪʨʠ ʵʣʝʤʝʥʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʢʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚʦʜʦʨʦʜ ʠ ʢʠʩʣʦʨʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʤʦʱʥʘʷ ʵʥʝʨʛʠʷ, ʢʦʪʦʨʘʷ ʧʠʪʘʝʪ ʵʣʝʢʪʨʦʤʦʪʦʨ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚʦʜʦʨʦʜʥʳʝ ʜʚʠʛʘʪʝʣʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʜʦ ʩʠʭ ʧʦʨ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʜʝʨʞʘʪʴʩʷ ʜʦʨʦʛʠʝ ʤʘʪʝʨʠʘʣʳ ʚʨʦʜʝ ʧʣʘʪʠʥʳ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʷʞʝʣʦ ʩʢʘʟʘʪʴ, ʢʘʢʘʷ ʠʟ ʜʚʫʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʚʦʜʦʨʦʜʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʧʦʙʝʜʠʪ. ʋ ʢʘʞʜʦʡ ʝʩʪʴ ʩʚʦʠ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʝ ʧʨʝʢʨʘʱʘʶʪʩʷ. ʇʦʵʪʦʤʫ, ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʢ 2030 ʛʦʜʫ ʤʘʰʠʥʫ ʩ 

ʚʦʜʦʨʦʜʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʤʦʞʥʦ ʙʫʜʝʪ ʢʫʧʠʪʴ ʚ ʣʶʙʦʤ ʘʚʪʦʩʘʣʦʥʝ. 

ʇʝʨʚʳʡ ʪʠʧ ʜʚʠʛʘʪʝʣʝʡ ʠʤʝʝʪ ʨʷʜ ʥʶʘʥʩʦʚ. ɺʥʫʰʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʠ ʩʞʘʪʠʝ ʟʘʩʪʘʚʣʷʶʪ 

ʛʘʟ ʨʝʘʛʠʨʦʚʘʪʴ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʘʛʨʝʛʘʪʘ ʠ ʩʤʘʟʦʯʥʦʡ ʞʠʜʢʦʩʪʴʶ. ɸ ʧʨʠ 

ʫʪʝʯʢʝ, ʢʦʥʪʘʢʪʠʨʫʷ ʩ ʨʘʩʢʘʣʸʥʥʳʤ ʚʳʧʫʩʢʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ, ʢʦʥʝʯʥʦ, ʦʥ ʚʦʩʧʣʘʤʝʥʷʝʪʩʷ. 

ʋʯʠʪʳʚʘʷ ʵʪʦ, ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʪʦʨʳ ʨʦʪʦʨʥʳʝ, ʫ ʢʦʪʦʨʳʭ ʚʳʧʫʩʢʥʦʡ ʢʦʣʣʝʢʪʦʨ ʥʘ 

ʧʨʠʣʠʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʚʧʫʩʢʥʦʛʦ, ʯʪʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʩʧʣʘʤʝʥʝʥʠʷ. ʊʘʢʞʝ 

ʩʠʩʪʝʤʘ ʟʘʞʠʛʘʥʠʷ ʪʨʝʙʫʝʪ ʥʝʢʦʪʦʨʳʭ ʠʟʤʝʥʝʥʠʡ. ʀ ʘʛʨʝʛʘʪ ʥʘ ʚʦʜʦʨʦʜʝ ʩ ʚʥʫʪʨʝʥʥʠʤ 

ʩʛʦʨʘʥʠʝʤ ʫʩʪʫʧʘʝʪ ʧʦ ʂʇɼ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʶ ʥʘ ʚʦʜʦʨʦʜʥʳʭ ʵʣʝʤʝʥʪʘʭ. 

ʆʪʣʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʘʚʪʦʤʦʙʠʣʷ ʩ ʚʦʜʦʨʦʜʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʝʜʘʥ BMW 750hL, ʚʳʧʫʩʢʘʶʱʠʡʩʷ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʝʨʠʝʡ ʠ ʜʦʩʪʫʧʥʳʡ 

ʧʦʢʫʧʘʪʝʣʷʤ. ɺ ʥʝʤ ʫʩʪʘʥʦʚʣʝʥ 12-ʪʠ ʮʠʣʠʥʜʨʦʚʳʡ ʜʚʠʛʘʪʝʣʴ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʨʘʢʝʪʥʦʤ 

ʪʦʧʣʠʚʝ (ʚʦʜʦʨʦʜ + ʢʠʩʣʦʨʦʜ), ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʟʦʛʥʘʪʴʩʷ ʜʦ 140 ʢʤ/ʯ.  

ʉʞʠʞʝʥʥʳʡ ʚʦʜʦʨʦʜ ʭʨʘʥʠʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʙʘʢʝ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɿʘʧʘʩʘ 

ʚʦʜʦʨʦʜʘ ʭʚʘʪʘʝʪ ʧʨʠʤʝʨʥʦ ʥʘ 300 ʢʠʣʦʤʝʪʨʦʚ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʦʥ ʠʟʨʘʩʭʦʜʦʚʘʥ, ʜʚʠʛʘʪʝʣʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʥʘ ʧʠʪʘʥʠʝ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʙʘʢʘ ʩ ʙʝʥʟʠʥʦʤ. 
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ʆʩʥʦʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʜʣʷ ʚʪʦʨʦʛʦ ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ ʘʚʪʦʤʦʙʠʣʷ ʷʚʣʷʝʪʩʷ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ ʛʝʥʝʨʘʪʦʨ (ʥʝʢʠʡ ʪʦʧʣʠʚʥʳʡ ʵʣʝʤʝʥʪ). 

 
ɺ ʢʦʨʧʫʩʝ ʚʦʜʦʨʦʜʥʦ-ʢʠʩʣʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʤʙʨʘʥʘ, 

ʧʨʦʚʦʜʷʱʘʷ ʪʦʣʴʢʦ ʧʨʦʪʦʥʳ. ʆʥʘ ʨʘʟʜʝʣʷʝʪ ʜʚʝ ʢʘʤʝʨʳ ʩ ʵʣʝʢʪʨʦʜʘʤʠ - ʘʥʦʜʦʤ ʠ ʢʘʪʦʜʦʤ. ɺ 

ʢʘʤʝʨʫ ʘʥʦʜʘ ʧʦʜʚʝʜʝʥ ʚʦʜʦʨʦʜ, ʘ ʚ ʢʘʤʝʨʫ ʢʘʪʦʜʘ ʢʠʩʣʦʨʦʜ. ʂʘʞʜʳʡ ʵʣʝʢʪʨʦʜ ʧʦʢʨʳʪ ʩʣʦʝʤ 

ʢʘʪʘʣʠʟʘʪʦʨʘ, ʢ ʧʨʠʤʝʨʫ, ʧʣʘʪʠʥʦʡ. ʄʦʣʝʢʫʣʷʨʥʳʡ ʚʦʜʦʨʦʜ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʘʪʘʣʠʟʘʪʦʨʘ, 

ʥʘʥʝʩʝʥʥʦʛʦ ʥʘ ʘʥʦʜ, ʪʝʨʷʝʪ ʵʣʝʢʪʨʦʥʳ. ʇʨʦʪʦʥʳ ʧʨʦʚʦʜʷʪʩʷ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ ʢ ʢʘʪʦʜʫ, ʠ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʘʪʘʣʠʟʘʪʦʨʘ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʵʣʝʢʪʨʦʥʘʤʠ (ʧʦʪʦʢ ʵʣʝʢʪʨʦʥʦʚ ʧʦʜʚʦʜʠʪʩʷ ʠʟʚʥʝ), 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʚʦʜʘ. ʕʣʝʢʪʨʦʥʳ ʠʟ ʢʘʤʝʨʳ ʘʥʦʜʘ ʫʭʦʜʷʪ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ, 

ʧʦʜʩʦʝʜʠʥʝʥʥʫʶ ʢ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʠʪʘʝʪ ʵʣʝʢʪʨʦʤʦʪʦʨ, ʪʦ 

ʝʩʪʴ ʩʦʟʜʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ.  ʂʇɼ ʜʘʥʥʳʭ ʪʠʧʦʚ ʜʚʠʛʘʪʝʣʝʡ ʧʦʨʷʜʢʘ 90 %. ʆʜʥʘʢʦ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʜʚʠʛʘʪʝʣʴ ʥʘ ʚʦʜʦʨʦʜʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʘʙʦʪʘʣ ʚ ʧʦʩʪʦʷʥʥʦʤ ʨʝʞʠʤʝ, ʧʦʤʠʤʦ 

ʧʨʦʯʝʛʦ, ʝʤʫ ʥʫʞʥʳ ʦʙʲʸʤʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ. ɸ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ 

ʦʥʠ ʜʦʩʪʫʧʥʳ ʩʝʡʯʘʩ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʤʝʩʪʘ ʜʣʷ ʥʠʭ. ɿʜʝʩʴ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʥʫʞʝʥ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ. ʊʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʝʱʸ ʩʣʠʰʢʦʤ ʜʦʨʦʛʠʝ. ʇʦʢʘ 

ʪʦʣʴʢʦ ʚʝʜʸʪʩʷ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺʳʛʦʜʥʳʝ ʘʩʧʝʢʪʳ 

1. ɹʝʩʧʣʘʪʥʦʝ ʩʳʨʴʸ ð ʚʦʜʘ, ʠʟ ʢʦʪʦʨʦʡ ʛʘʟ ʤʦʞʥʦ ʙʨʘʪʴ ʙʝʩʢʦʥʝʯʥʦ; 

 2. ɺʦ ʚʨʝʤʷ ʨʝʘʢʮʠʠ, ʧʦʣʫʯʘʝʤʳʝ ʚʝʱʝʩʪʚʘ ʚʨʝʜʘ ʵʢʦʣʦʛʠʠ ʥʝ ʜʦʩʪʘʚʣʷʶʪ; 

3. ʂʦʣʦʩʩʘʣʴʥʘʷ ʛʦʨʶʯʝʩʪʴ ʛʘʟʘ ʧʦʟʚʦʣʷʝʪ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʝ ʙʝʩʧʝʨʝʙʦʡʥʦ ʨʘʙʦʪʘʪʴ 

ʧʨʠ ʣʶʙʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ: ʢʘʢ ʤʠʥʫʩʦʚʳʭ, ʪʘʢ ʠ ʧʣʶʩʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ; 
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 4. ɼʝʪʦʥʘʮʠʷ ʧʨʠ ʩʛʦʨʘʥʠʠ ʚʦʜʦʨʦʜʥʦʡ ʩʤʝʩʠ ʚ ʨʘʟʳ ʥʠʞʝ, ʯʝʤ ʫ ʙʝʥʟʠʥʘ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʰʫʤʳ ʠ ʚʠʙʨʘʮʠʶ ʧʨʠ ʨʘʙʦʪʝ ʘʛʨʝʛʘʪʘ; 

ɼʣʷ ʤʘʩʩʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘ ʚʦʜʦʨʦʜ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʭʦʜʠʪʩʷ ʚ 4 ʨʘʟʘ ʜʦʨʦʞʝ, ʯʝʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʝʥʟʠʥʘ.   

ɼʘ ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʨʦʜʘ ʠʟ ʚʦʜʳ ʧʦʢʘ ʝʱʝ ʦʙʭʦʜʠʪʩʷ ʩʣʠʰʢʦʤ ʜʦʨʦʛʦ. 

ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʦʡ ʝʛʦ ʦʙʲʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʤʝʪʘʥʘ.  ʉ ʙʦʣʴʰʠʤʠ 

ʟʘʪʨʘʪʘʤʠ ʩʚʷʟʘʥʘ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʭʨʘʥʝʥʠʝ ʠʟ-ʟʘ ʣʝʪʫʯʝʩʪʠ. ʊʨʝʙʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʟʘʧʨʘʚʢʠ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʶʪʩʷ ʩʦʚʩʝʤ ʜʨʫʛʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

 
ɺ ʩʣʫʯʘʝ ʤʘʩʩʦʚʦʛʦ ʚʥʝʜʨʝʥʠʷ ʪʘʢʠʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʚʦʜʦʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʝ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ ɿʝʤʣʠ, ʪʘʢ ʢʘʢ 

ʚʦʜʦʨʦʜʥʳʝ ʜʚʠʛʘʪʝʣʠ ʚʳʜʝʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʦʢʩʠʜʦʚ ʘʟʦʪʘ, ʯʝʤ ʙʝʥʟʠʥʦʚʳʝ. 

ʆʩʥʦʚʥʦʡ ʤʠʥʫʩ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦʜʦʨʦʜʥʳʡ ʜʚʠʛʘʪʝʣʴ 

ʙʦʣʝʝ ʚʟʨʳʚʦʦʧʘʩʝʥ, ʯʝʤ ʢʣʘʩʩʠʯʝʩʢʠʝ ʜʠʟʝʣʴʥʳʝ ʠ ʙʝʥʟʠʥʦʚʳʝ ʘʥʘʣʦʛʠ. ʋʨʦʚʝʥʴ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʢʫʧʘʝʤʦʩʪʠ ʪʘʢʠʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʣʠʰʴ ʚ ʦʪʜʘʣʝʥʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ. ʆʜʥʘʢʦ ʪʦʯʥʦ ʪʘʢʠʝ ʞʝ ʧʨʦʙʣʝʤʳ ʚ ʩʚʦʝ ʚʨʝʤʷ ʚʦʟʥʠʢʘʣʠ ʚ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ 

ʙʝʥʟʠʥʦʚʳʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʕʢʩʧʝʨʪʳ ʛʦʚʦʨʷʪ, ʯʪʦ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʧʦʜʦʙʥʦʡ ʫʩʪʘʥʦʚʢʠ ʙʫʜʝʪ ʙʦʣʝʝ ʟʘʪʨʘʪʥʳʤ, ʯʝʤ, ʥʘʧʨʠʤʝʨ, ʨʝʤʦʥʪ ʜʠʟʝʣʴʥʦʛʦ. ʅʫ ʠ, 

ʢʦʥʝʯʥʦ ʞʝ, ʦʪʩʫʪʩʪʚʠʝ ʚʦʜʦʨʦʜʥʳʭ ʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʡ. ɺ ʤʠʨʝ ʪʘʢʠʭ ʣʠʰʴ ʝʜʠʥʠʮʳ, 

ʧʦʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʡʯʘʩ ʪʘʢʠʝ ʘʚʪʦʤʦʙʠʣʠ ʚʝʩʴʤʘ ʪʨʫʜʥʦ. ʊʝʤ ʙʦʣʝʝ ʯʪʦ ʟʘʧʨʘʚʠʪʴ 

ʪʘʢʫʶ ʤʘʰʠʥʫ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ TOYOTA ʚʳʚʝʣʘ ʥʘ ʨʳʥʦʢ ʥʦʚʠʥʢʫ, ʜʦʩʪʫʧʥʫʶ ʜʣʷ ʚʩʝʭ-MIRAI.  

ɺʦʜʦʨʦʜʥʳʡ ʜʚʠʛʘʪʝʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʜʦʨʦʜʘ ʠ 

ʢʠʩʣʦʨʦʜʘ ʚʳʨʘʙʘʪʳʚʘʝʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʧʝʨʝʜʘʚʘʝʤʫʶ ʥʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʤʦʱʥʦʩʪʴʶ 

154 ʣ.ʩ., ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʧʝʨʝʜʥʠʝ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʠʣʷ. ɼʣʷ ʥʘʯʘʣʘ ʚʦʜʦʨʦʜʥʦʝ 

ʯʫʜʦ ʧʦʷʚʠʪʩʷ ʚ ʩʘʤʦʡ ʗʧʦʥʠʠ ʠ ʦʢʦʣʦ ʛʦʜʘ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʣʠʰʴ ʪʘʤ. ʂ ʦʩʝʥʠ 2015 ʛʦʜʘ 

ʥʘʯʥʫʪʩʷ ʧʝʨʚʳʝ ʧʦʩʪʘʚʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʉʐɸ. ʊʘʤ ʟʘ ʤʘʰʠʥʫ ʧʨʠʜʝʪʩʷ ʦʪʜʘʪʴ ʦʢʦʣʦ 58 

ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ.  
ʃʠʪʝʨʘʪʫʨʘ 

1. http://365cars.ru/istoriya/vodorodnyiy-dvigatel.html 

2. https://blamper.ru/auto/wiki/dvigatel/vodorodnyy-dvigatel-3019 

3. http://mashintop.ru/articles.php?id=2213 

4. https://geektimes.ru/post/242987/ 
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ɺʀʈʊʋɸʃʔʅɸʗ ʈɽɸʃʔʅʆʉʊʔ 

ʂʘʨʘʥʢʝʚʠʯ ɺ.ɺ., ʊʘʨʘʥʯʫʢ ɸ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽʞʦʚ ɺ.ɼ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʥʘ ʤʠʥʫʪʫ, ʯʪʦ ʣʶʙʳʝ ʨʘʩʩʪʦʷʥʠʷ ʜʣʷ ʚʘʩ ʧʦʪʝʨʷʣʠ ʩʚʦʶ 

ʥʝʧʨʝʦʜʦʣʠʤʦʩʪʴ, ʣʶʙʳʝ ʞʝʣʘʥʠʷ ʧʦʣʫʯʠʣʠ ʤʦʤʝʥʪʘʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, ʘ ʚʩʝ ʢʨʘʩʦʪʳ ʤʠʨʘ 

ʩʪʘʣʠ ʜʦʩʪʫʧʥʳ ʧʦ ʧʨʦʩʪʦʤʫ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ ʠʣʠ ʜʚʫʭ. ʂʘʢ ʞʝ ʵʪʦ ʨʝʘʣʴʥʦ? 

ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ï ʵʪʦ ʩʦʟʜʘʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʤʠʨ, ʚ ʢʦʪʦʨʦʤ 

ʯʝʣʦʚʝʢ ʦʱʫʱʘʝʪ ʩʝʙʷ ʙʣʠʟʢʦ ʢ ʪʦʤʫ, ʢʘʢ ʦʥ ʩʝʙʷ ʦʱʫʱʘʝʪ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ʉʪʝʧʝʥʴ ʪʦʛʦ ʥʘ 

ʩʢʦʣʴʢʦ ʯʝʣʦʚʝʢ ʚʝʜʝʪ ʠ ʦʱʫʱʘʝʪ ʩʝʙʷ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ï ʵʪʦ ʩʪʝʧʝʥʴ ʧʦʛʨʫʞʝʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʩʪʦʷʥʥʦ. ʆʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʠʥʝʤʘʪʦʛʨʘʬ, ʘ ʦʜʥʠʤʠ ʠʟ ʧʦʩʣʝʜʥʠʭ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʚʠʜʝʦ ʟʘʭʚʘʪʘ, ʩʪʝʨʝʦ ʚʠʜʝʦ ʠ ʰʣʝʤʦʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʊʘʢʞʝ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʨʦʞʜʘʝʪ ʤʥʦʞʝʩʪʚʦ ʩʦʚʝʨʰʝʥʥʦ ʦʩʦʙʳʭ 

ʧʨʦʙʣʝʤ ʠ ʪʝʥʜʝʥʮʠʡ, ʩ ʢʦʪʦʨʳʤʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʝ ʩʪʘʣʢʠʚʘʣʦʩʴ ʨʘʥʝʝ ʠ ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʩʪʘʚʣʝʥʳ ʙʝʟ ʚʥʠʤʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʘʯʘʣʘʩʴ ʩ ʧʦʧʳʪʢʠ ʩʦʝʜʠʥʠʪʴ 

ʚʠʟʫʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʜʚʠʞʝʥʠʷ ʠ ʟʚʫʢʘ. ɽʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʠʟʦʙʨʝʪʝʥʠʶ ʢʦʤʧʴʶʪʝʨʘ. ʕʪʦ ʙʳʣ ʣʝʪʥʳʡ ʪʨʝʥʘʞʝʨ, ʚ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ 

ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʠʞʫʱʘʷʩʷ ʢʘʨʪʠʥʢʘ ʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ, ʧʦʜʦʙʥʳʝ 

ʦʨʛʘʥʥʳʤ ʪʨʫʙʘʤ. ʈʳʯʘʞʥʳʡ ʪʨʝʥʘʞʝʨ ʤʘʨʢʠ çʃʠʥʢʊʨʵʡʥʝʨè, ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʡ ʚ 1929 ʛʦʜʫ, 

ʟʘʩʪʘʚʣʷʣ ʤʦʜʝʣʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʜʚʠʛʘʪʴʩʷ, ʚʨʘʱʘʪʴʩʷ, ʧʘʜʘʪʴ, ʠʟʤʝʥʷʪʴ ʢʫʨʩ ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʩʦʟʜʘʚʘʣ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʦʱʫʱʝʥʠʝ ʜʚʠʞʝʥʠʷ. ɸ ʚ 1956 ʛʦʜʫ ʄʦʨʪʦʥʍʝʡʣʠʛ 

ʩʦʟʜʘʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʪʝʘʪʨ çSensoramaè, ʚ ʢʦʪʦʨʦʤ ʧʨʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʬʠʣʴʤʘ ʦ 

ʧʦʝʟʜʢʝ ʠʤʠʪʠʨʦʚʘʣʠʩʴ ʪʨʷʩʢʘ, ʰʫʤ, ʧʦʨʳʚʳ ʚʝʪʨʘ, ʜʳʤ, ʟʘʧʘʭʠ. ɹʳʣʠ ʠ ʜʨʫʛʠʝ ʧʦʧʳʪʢʠ 

ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʠʤʠʪʘʮʠʠ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʯʝʣʦʚʝʢ ʤʦʛ ʧʦʣʫʯʠʪʴ 

ʦʱʫʱʝʥʠʝ ʧʩʝʚʜʦ ʨʝʘʣʴʥʦʩʪʠ ʥʝʢʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʡ ʩʨʝʜʳ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʫʩʪʨʦʡʩʪʚ çʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠè, ʥʘʜʝʚ ʦʯʢʠ ʠʣʠ ʰʣʝʤ çʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠè, ʯʝʣʦʚʝʢ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ: 

1. ʆʯʢʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦ ʩʤʘʨʪʬʦʥʦʤ; ʋʞʝ ʩʝʡʯʘʩ ʩʫʱʝʩʪʚʫʝʪ ʥʝʤʘʣʦ ʧʨʠʣʦʞʝʥʠʡ 

ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʳ ʩʢʘʯʘʝʪʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʚʘʰ ʩʤʘʨʪʬʦʥ ʠ ʟʘʧʫʩʪʠʪʝ ʧʨʠʣʦʞʝʥʠʝ, ʪʦ ʫʚʠʜʠʪʝ, ʯʪʦ ʵʢʨʘʥ ʨʘʟʜʝʣʠʣʩʷ ʥʘ 

ʜʚʝ ʯʘʩʪʠ. ʀʤʝʥʥʦ ʧʦ ʪʘʢʦʤʫ ʧʨʠʥʮʠʧʫ ʠ ʨʘʙʦʪʘʶʪ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʄʳ ʨʝʰʠʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʫʩʪʨʦʡʩʪʚʦ ʦʯʢʦʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ ʥʘ 

ʧʨʠʤʝʨʝ ʦʯʢʦʚ VRBOX 2. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʥʘ ʩʣʘʡʜʝ. VR-

ʦʯʢʠ ʘʢʫʣ ʙʠʟʥʝʩʘ ʥʘʧʠʯʢʘʥʳ ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ ʞʝʣʝʟʦʤ ï ʧʨʦʮʝʩʩʦʨʘʤʠ, ʚʠʜʝʦʢʘʨʪʘʤʠ, 

ʜʠʥʘʤʠʢʘʤʠ, ʜʦʨʦʛʠʤʠ ʣʠʥʟʘʤʠ ʠ ʜʠʩʧʣʝʝʤ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʂʦʥʩʪʨʫʢʮʠʷ VR ʰʣʝʤʦʚ 

ʢʫʜʘ ʩʪʨʦʞʝ ʚ ʵʪʦʤ ʧʣʘʥʝ, ʩʘʤʳʡ ʜʦʨʦʛʦʡ ʵʣʝʤʝʥʪ ʠʭ ʦʯʢʦʚ ï ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʣʠʥʟʳ. ɺ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʘ ʧʦʣʟʫʥʢʘ, ʦʜʠʥ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʜʘʣʴʥʦʩʪʴ ʣʠʥʟ, ʘ ʚʪʦʨʦʡ 

ʤʝʞʣʠʥʟʦʚʦʝ ʨʘʩʩʪʦʷʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳ ʥʝ ʙʫʜʝʪʝ ʠʩʧʳʪʳʚʘʪʴ ʜʠʩʢʦʤʬʦʨʪʘ. 

ʕʣʝʢʪʨʦʥʠʢʘ ʚʥʫʪʨʠ ʠ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʝʪ. 

2. ʆʯʢʠ/ʰʣʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʢʦʤʧʴʶʪʝʨʫ. ɺ ʢʦʤʧʣʝʢʪʝ ʢ ʆʢʴʶʣʫʩʫ ʠʜʸʪ 

ʢʦʤʧʣʝʢʪ ʠʟ ʪʨʸʭ ʥʘʙʦʨʦʚ ʣʠʥʟ. ʃʝʛʢʦ ʤʦʞʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. ʆʯʢʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʦʙʣʘʜʘʶʪ ʫʛʣʦʤ ʦʙʟʦʨʘ ʚ 110Á. ɼʘʪʯʠʢ ʧʝʨʝʤʝʱʝʥʠʷ ʤʦʜʝʣʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʨʘʙʦʪʘʝʪ ʩ ʯʘʩʪʦʪʦʡ 1000 ʛʝʨʮ. ʆʯʢʠ ʨʘʟʙʠʨʘʶʪʩʷ ʦʯʝʥʴ ʧʨʦʩʪʦ. ɺʥʫʪʨʠ 

ʩʢʨʳʚʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʯʢʦʚ ð 7-ʜʶʡʤʦʚʳʡ ʵʢʨʘʥ Innolux HJ070IA-02D. ɺ ʚʝʨʩʠʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʜʠʩʧʣʝʡ ʠʤʝʝʪ ʨʘʟʨʝʰʝʥʠʝ 1280Ĭ800. ʅʘ ʟʘʜʥʝʡ ʩʪʦʨʦʥʝ ʜʠʩʧʣʝʷ ʨʘʩʧʦʣʦʞʝʥ 

ʢʦʥʪʨʦʣʣʝʨ Himax HX8851. ɿʘ ʜʠʩʧʣʝʝʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʣʘʪʘ ʜʘʪʯʠʢʘ ʧʝʨʝʤʝʱʝʥʠʷ, 

ʩʧʝʮʠʘʣʴʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʜʣʷ ʥʠʟʢʠʭ ʟʘʜʝʨʞʝʢ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 



 

 

414 ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠï2 0 1 6 

STMicroelectronics 32F103C8 ARM Cortex-M3 ʩ 72 ʄʛʮ ʧʨʦʮʝʩʩʦʨʦʤ, ʰʝʩʪʠʦʩʥʳʡ 

ʢʦʥʪʨʦʣʣʝʨ ʜʚʠʞʝʥʠʡ (ʛʠʨʦ ʠ ʘʢʩʝʣʝʨʦʤʝʪʨ) Invensense MPU-6000 ʠ A983 2206 ð 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʪʨʸʭʦʩʥʳʡ ʤʘʛʥʠʪʦʤʝʪʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʧʦʛʨʝʰʥʦʩʪʝʡ. 

ʉʟʘʜʠ ʚʳʚʝʜʝʥʳ ʢʦʥʪʘʢʪʥʳʝ ʧʣʦʱʘʜʢʠ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. ɼʣʷ ʧʦʣʥʦʛʦ 

ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ, VR ʰʣʝʤʳ ʩʥʘʙʞʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʜʘʪʯʠʢʘʤʠ 

ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʚʠʞʝʥʠʡ ʠ ʧʝʨʝʤʝʱʝʥʠʡ ʛʦʣʦʚʳ ʠ ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʇʦʧʫʣʷʨʥʳʝ ʚʠʜʳ ʪʨʝʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ: 

1. ʆʪʩʣʝʞʠʚʘʥʠʝ ʛʦʣʦʚʳ; 

2. ɸʡʪʨʝʢʠʥʛ ð ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʚʠʞʝʥʠʡ ʛʣʘʟ; 

3. ʄʦʫʰʥ ʪʨʝʢʠʥʛ ð ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʚʠʞʝʥʠʡ ʪʝʣʘ, ʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʜʫʙʣʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʯʝʣʦʚʝʢʘ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

4. Wiredgloves ð ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʚʠʞʝʥʠʡ ʨʫʢ; 

5. 3D ʢʦʥʪʨʦʣʝʨʳ. 

ʆʪʩʣʝʞʠʚʘʥʠʝ ʛʦʣʦʚʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ, ʢʦʛʜʘ ʚʳ ʥʦʩʠʪʝ VR-ʛʘʨʥʠʪʫʨʫ, ʢʘʨʪʠʥʘ 

ʧʝʨʝʜ ʚʘʤʠ ʜʚʠʛʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤ, ʢʘʢ ʚʳ ʧʦʩʤʦʪʨʠʪʝ ʚʚʝʨʭ, ʚʥʠʟ ʠʣʠ ʠʟ ʩʪʦʨʦʥʳ ʚ 

ʩʪʦʨʦʥʫ. ʉʠʩʪʝʤʘ ʥʘʟʳʚʘʝʪʩʷ 6DoF (ʰʝʩʪʴ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ). 

ʊʝʭʥʦʣʦʛʠʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʛʦʣʦʚʳ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪ ʥʠʟʢʫʶ ʟʘʜʝʨʞʢʫ ï ʤʳ 

ʛʦʚʦʨʠʤ ʦ ʮʠʬʨʝ 50 ʤʩ ʠʣʠ ʤʝʥʴʰʝ, ʚ ʠʥʦʤ ʩʣʫʯʘʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʦʱʫʱʘʪʴ ʦʪʩʪʘʚʘʥʠʝ 

ʢʘʜʨʦʚ ʚ ʤʦʤʝʥʪ ʧʦʚʦʨʦʪʘ ʛʦʣʦʚʳ. OculusRift ʠʤʝʝʪ ʚʧʝʯʘʪʣʷʶʱʝ ʤʠʥʠʤʠʟʠʨʦʚʘʥʥʦʝ 

ʦʪʩʪʘʚʘʥʠʝ ʚʩʝʛʦ ʥʘ 30 ʤʠʣʣʠʩʝʢʫʥʜ. 

ʆʪʩʣʝʞʠʚʘʥʠʝ ʛʦʣʦʚʳ ï ʵʪʦ ʦʜʥʦ ʩʧʣʦʰʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. ʊʫʪ ʚ ʭʦʜ ʚʩʪʫʧʘʝʪ ʚʪʦʨʦʡ 

ʚʘʞʥʝʡʰʠʡ ʘʩʧʝʢʪ ʧʦʛʨʫʞʝʥʠʷ ï ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʚʠʞʝʥʠʡ. ɺʝʜʴ, ʢʦʛʜʘ ʚʳ ʦʜʝʚʘʝʪʝ ʥʘ ʛʦʣʦʚʫ 

VR-ʛʘʨʥʠʪʫʨʫ, ʪʦ ʧʝʨʚʦʝ, ʯʪʦ ʚʳ ʭʦʪʠʪʝ ʩʜʝʣʘʪʴ, ʵʪʦ ʫʚʠʜʝʪʴ ʩʚʦʠ ʨʫʢʠ ʚ ʚʠʨʪʫʘʣʴʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʘʢʩʝʩʩʫʘʨʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʦʪʩʣʝʞʠʚʘʪʴ ʜʚʠʞʝʥʠʷ ʨʫʢ, ʷʚʣʷʝʪʩʷ LeapMotion. ʋʩʪʨʦʡʩʪʚʦ ʠʩʧʦʣʴʟʫʝʪ 

ʠʥʬʨʘʢʨʘʩʥʳʡ ʜʘʪʯʠʢ ʠ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʛʘʨʥʠʪʫʨʝ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʪʝʭʥʦʣʦʛʠʶ Valve Lighthouse ʠ ʢʦʥʪʨʦʣʣʝʨʳ HTC ʜʣʷ ʛʘʨʥʠʪʫʨʳ 

Vive. ʋʩʪʨʦʡʩʪʚʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʝ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʚ ʯʘʩʪʷʭ ʢʦʤʥʘʪʳ, ʢʦʪʦʨʳʝ ʧʫʩʢʘʶʪ 

ʯʝʨʝʟ ʢʦʤʥʘʪʫ ʣʘʟʝʨʳ. ʆʥʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʥʘʨʫʞʠʚʘʶʪ ʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʘʰʝʡ ʛʦʣʦʚʳ ʠ 

ʨʫʢ, ʠ ʧʝʨʝʜʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʜʘʪʯʠʢʠ ʚ ʩʘʤʦʡ ʛʘʨʥʠʪʫʨʝ ʠʣʠ ʧʦʨʪʘʪʠʚʥʦʤ ʢʦʥʪʨʦʣʣʝʨʝ. 

ʆʪʩʣʝʞʠʚʘʥʠʝ ʛʣʘʟ, ʧʦʞʘʣʫʡ, ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʠʤ ʢʫʩʦʯʢʦʤ ʵʪʦʡ ʛʦʣʦʚʦʣʦʤʢʠ. 

ʌʫʥʢʮʠʷ ʥʝ ʜʦʩʪʫʧʥʘ ʥʘ OculusRiftDK 1, HTCVive ʠʣʠ PlaystationVR, ʥʦ ʝʝ ʧʨʝʜʣʘʛʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʛʘʨʥʠʪʫʨʘ FOVE. ʊʘʢʞʝ SMI ʠʥʪʝʛʨʠʨʦʚʘʣʠ ʩʠʩʪʝʤʫ ʪʨʝʢʠʥʛʘ 

ʛʣʘʟ ʚ ʩʠʩʪʝʤʫ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ OculusRift DK 2. ʀʂ-ʜʘʪʯʠʢ ʘʥʘʣʠʟʠʨʫʝʪ, ʢʫʜʘ 

ʩʤʦʪʨʷʪ ʚʘʰʠ ʛʣʘʟʘ ʚʥʫʪʨʠ ʛʘʨʥʠʪʫʨʳ. ɺ ʩʪʘʥʜʘʨʪʥʳʭ VR-ʛʘʨʥʠʪʫʨʘʭ ʚʩʝ ʚʳʛʣʷʜʠʪ ʜʦʚʦʣʴʥʦ 

ʨʝʟʢʦ, ʯʪʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʛʦ, ʢʘʢ ʤʳ ʧʨʠʚʳʢʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʤʠʨ. ɽʩʣʠ ʥʘʰʠ ʛʣʘʟʘ ʩʤʦʪʨʷʪ ʥʘ 

ʦʙʲʝʢʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʙʫʜʝʪ ʨʘʟʤʳʚʘʪʴʩʷ, ʠ ʥʘʦʙʦʨʦʪ. 

ɻʣʘʚʥʦʝ ʩʨʝʜʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ ʜʣʷ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʝʛʦ ʨʫʢʠ. 

ʇʦʵʪʦʤʫ ʠʜʝʷ ʩʦʟʜʘʥʠʷ çʚʠʨʪʫʘʣʴʥʦʡ ʨʫʢʠè ʩʫʱʝʩʪʚʫʝʪ ʫʞʝ ʦʯʝʥʴ ʜʘʚʥʦ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ï ʩʧʝʮʠʘʣʴʥʳʝ ʧʝʨʯʘʪʢʠ ʦʪʩʣʝʞʠʚʘʶʱʝʝ ʜʚʠʞʝʥʠʝ ʢʠʩʪʝʡ ʨʫʢ ʠ 

ʧʘʣʴʮʝʚ. ʇʦʢʘ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʝʨʯʘʪʢʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʳ, ʘ ʚ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʚʝʨʦʷʪʥʦ ʙʫʜʫʪ ʚʳʪʝʩʥʝʥʳ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦʜʦʙʥʳʤʠ Leap 3D. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʢʫʥʫʪʴʩʷ ʚ ʤʠʨ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʦʙʳʯʥʳʭ 2D ʢʦʥʪʨʦʣʝʨʦʚ 

(ʛʝʡʤʧʘʜʦʚ, ʜʞʦʡʩʪʠʢʦʚ ʠ ʪ.ʜ.) ʙʫʜʝʪ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʂʦʥʝʯʥʦ, ʠʭ ʚʧʦʣʥʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʴʰʝʛʦ ʵʬʬʝʢʪʘ ʫʞʝ ʚʦ ʚʩʶ ʠʜʫʪ ʨʘʟʨʘʙʦʪʢʠ 3D 

ʤʘʥʠʧʫʣʷʪʦʨʦʚ. ʆʥʠ ʩʦʚʤʝʱʘʶʪ ʚ ʩʝʙʝ ʬʫʥʢʮʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʳʰʠ ʠ ʢʣʘʚʠʘʪʫʨʳ, 

ʩʥʘʙʞʝʥʳ ʜʘʪʯʠʢʦʤ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʚʠʞʝʥʠʡ, ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʨʦʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʞʠʤʝ VR. ʅʘ ʩʣʘʡʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʘʤʳʝ ʠʥʪʝʨʝʩʥʳʝ ʦʙʨʘʟʮʳ. 

ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ ʢʦʨʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʧʦʚʣʝʯʴ ʟʘ 

ʩʦʙʦʡ ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɺʦʟʤʦʞʥʦ, ʤʳ ʥʝ ʤʦʞʝʤ ʜʘʞʝ ʧʨʝʜʩʪʘʚʠʪʴ 
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ʩʝʙʝ, ʢʘʢʦʚʦ ʙʫʜʝʪ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʪʠʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ, ʜʦʧʫʩʪʠʤ, ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʠʣʝʪʠʡ. 

ʂʨʠʤʠʥʘʣʠʩʪʠʢʘ. ʌʠʟʠʯʝʩʢʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʠʩʷʞʥʳʭ ʥʘ ʤʝʩʪʝ 

ʧʨʝʩʪʫʧʣʝʥʠʡ ʥʝ ʚʩʝʛʜʘ ʦʢʘʟʳʚʘʝʪʩʷ ʫʤʝʩʪʥʳʤ, ʧʦʵʪʦʤʫ ʯʘʩʪʦ ʩʮʝʥʫ ʧʨʦʠʩʰʝʩʪʚʠʷ 

ʧʨʠʭʦʜʠʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ʬʦʪʦ- ʠ ʚʠʜʝʦʟʘʧʠʩʷʤ. ʆʜʥʘʢʦ ʦʜʥʘ ʙʨʠʪʘʥʩʢʘʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʢʦʤʘʥʜʘ ʩʦʟʜʘʝʪ ʩʠʩʪʝʤʫ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ 

ʟʘʤʝʥʠʪʴ ʩʪʘʥʜʘʨʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ɹʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ ʚ 

ʂʦʣʣʝʜʞʝ ɺʠʣʴʛʝʣʴʤʘ ʠ ʄʘʨʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʚʦʧʨʦʩʦʤ. 

ʂʦʤʘʥʜʘ ʠʟ ʉʘʬʬʦʨʜʰʠʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʝʰʠʣʘ ʧʨʦʜʦʣʞʠʪʴ ʥʘʨʘʙʦʪʢʠ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʫʝʪ ʨʘʟʣʠʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʪʝ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ. 

ʉʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʝʩʪʦ ʧʨʝʩʪʫʧʣʝʥʠʷ ʤʦʞʥʦ ʧʨʦʩʢʘʥʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʣʘʟʝʨʦʚ ʠʣʠ ʟʘʧʝʯʘʪʣʝʪʴ ʥʘ ʚʠʜʝʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʘʢʪʥʦʛʦ ʜʨʦʥʘ, ʘ ʟʘʪʝʤ, ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʟʜʘʪʴ ʪʨʝʭʤʝʨʥʫʶ ʩʮʝʥʫ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʭʦʜʠʪʴ, ʥʝ ʙʦʷʩʴ 

ʟʘʪʦʧʪʘʪʴ ʚʘʞʥʳʝ ʫʣʠʢʠ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʶʩʪʠʮʠʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚʦʟʣʘʛʘʝʪ ʙʦʣʴʰʠʝ 

ʥʘʜʝʞʜʳ ʥʘ ʨʘʟʚʠʪʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʠʪ 

ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʨʘʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʠ ʫʧʨʦʩʪʠʪ ʠʭ. 

ʈʘʟʣʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʠʥʪʝʨʝʩʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʥʘʟʳʚʘʝʪʩʷ CAVE 

(ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʩʨʝʜʘ). ʇʨʠʥʮʠʧ ʪʘʢʦʡ. ɹʝʨʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʢʦʤʥʘʪʘ 

ʢʚʘʜʨʘʪʥʦʡ ʬʦʨʤʳ, ʢʘʞʜʘʷ ʩʪʝʥʘ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʮʠʦʥʥʳʤ ʪʨʝʭʤʝʨʥʳʤ ʵʢʨʘʥʦʤ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ, ʟʘʡʜʷ ʚ ʢʦʤʥʘʪʫ, ʥʘʜʝʚʘʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʦʯʢʠ ʠ ʩ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʝʪ ʠʟʫʯʘʪʴ 

ʨʘʟʣʠʯʥʳʝ 3D-ʦʙʲʝʢʪʳ ʧʦʜ ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʫʛʣʘʤʠ. ɺ ʥʝʢʦʪʦʨʦʤ ʨʦʜʝ ʧʝʨʝʜ ʥʘʤʠ 

ʚʠʨʪʫʘʣʴʥʘʷ ʛʦʣʦʛʨʘʬʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ. 

ʇʨʝʣʝʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʢʦʪʦʨʳʤʠ 

ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ʆʪʤʝʪʠʣʘʩʴ, ʥʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ Ford. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʬʠʟʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʩʚʦʠʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʚʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ. ɺʦ-ʧʝʨʚʳʭ, 

ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ, ʵʢʦʥʦʤʷ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʩʨʝʜʩʪʚ ʥʘ ʨʘʟʨʘʙʦʪʢʫ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʨʘʟʣʠʯʥʳʝ ʥʝʜʦʯʸʪʳ ʚ ʜʠʟʘʡʥʝ ʨʝʰʘʶʪʩʷ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʠ ʙʳʩʪʨʝʝ. 

ɺ Ford ʦʪʤʝʯʘʶʪ, ʯʪʦ ʝʩʣʠ ʙʳ ʥʝ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʪʦ ʚ ʥʦʚʝʡʰʝʡ ʣʠʥʝʡʢʝ 

ʘʚʪʦʤʦʙʠʣʝʡ ʢʦʤʧʘʥʠʠ ʤʦʛʣʠ ʙʳʪʴ ʫʧʫʱʝʥʳ ʥʝʢʦʪʦʨʳʝ ʜʠʟʘʡʥʝʨʩʢʠʝ ʦʛʨʝʭʠ. 

ʈʝʢʣʘʤʘ. ɹʣʘʛʦʜʘʨʷ ʀʥʪʝʨʥʝʪʫ ʨʝʢʣʘʤʘ ʩʪʘʣʘ ʙʦʣʝʝ ʥʘʧʨʘʚʣʝʥʥʦʡ ʠ ʥʘʚʷʟʯʠʚʦʡ. 

ʆʜʥʘʢʦ ʣʶʜʠ ʚ ʨʝʢʣʘʤʥʦʡ ʠʥʜʫʩʪʨʠʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʩʧʦʩʦʙʥʳ ʩʜʝʣʘʪʴ ʨʝʢʣʘʤʫ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʥʪʝʨʝʩʥʦʡ ʠ ʧʦʣʝʟʥʦʡ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʊʦʥ ʨʘʟʚʠʪʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʜʘʣʘ ʢʦʤʧʘʥʠʷ Google ʩʦ ʩʚʦʠʤ ʫʩʪʨʦʡʩʪʚʦʤ 

Cardboard ï ʧʨʦʩʪʝʥʴʢʠʤʠ ʢʘʨʪʦʥʥʳʤʠ ʦʯʢʘʤʠ ʩʦ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʠʤʠ ʣʠʥʟʘʤʠ. Cardboard 

ʨʘʙʦʪʘʝʪ ʩʦ ʩʤʘʨʪʬʦʥʘʤʠ ʠ ʦʙʣʘʜʘʝʪ ʧʦʪʝʥʮʠʘʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʣʝʛʢʦʛʦ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʜʝʰʝʚʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʩʤʦʪʨʘ VR-ʢʦʥʪʝʥʪʘ. 

ʉʚʦʡ ʠʥʪʝʨʝʩ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʨʦʷʚʣʷʶʪ ʪʘʢʠʝ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʢʘʢ 

BMW ʠ Volvo, ʧʨʝʜʣʘʛʘʶʱʠʝ ʧʨʦʚʝʩʪʠ ʚʠʨʪʫʘʣʴʥʳʡ ʪʝʩʪ-ʜʨʘʡʚ ʠ ʛʦʥʢʠ ʥʘ ʤʦʜʝʣʷʭ ʩʚʦʠʭ 

ʥʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʙʨʝʥʜʦʚʦʡ ʦʜʝʞʜʳ ʪʦʞʝ ʥʝ ʦʩʪʘʶʪʩʷ ʚ ʩʪʦʨʦʥʝ. 

ʅʘʧʨʠʤʝʨ, HugoBoss ʠ Dior ʟʘʧʫʩʪʠʣʠ ʩʚʦʠ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʢʘʤʧʘʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ çʧʦʧʨʠʩʫʪʩʪʚʦʚʘʪʴè ʥʘ ʧʦʢʘʟʘʭ ʤʦʜ, ʥʝ 

ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ. ʂʦʥʝʯʥʦ ʞʝ, ʵʪʦ ʪʦʣʴʢʦ ʥʘʯʘʣʦ ʠ ʚ ʙʫʜʫʱʝʤ ʥʘʩ ʦʞʠʜʘʶʪ ʝʱʝ ʙʦʣʝʝ 

ʘʤʙʠʮʠʦʟʥʳʝ ʠ ʠʥʪʝʨʝʩʥʳʝ ʧʨʦʝʢʪʳ. 

ɸʨʭʠʪʝʢʪʫʨʘ. ʀʛʨʦʚʳʝ çʜʚʠʞʢʠè ð ʵʪʦ ʩʚʦʝʦʙʨʘʟʥʳʝ ʢʘʨʢʘʩʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ, 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠʛʨʦʚʳʝ ʜʠʟʘʡʥʝʨʳ ʠ 

ʧʨʦʛʨʘʤʤʠʩʪʳ ʩʧʦʩʦʙʥʳ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʤʠʨʳ. ʏʘʱʝ ʚʩʝʛʦ ʜʚʠʞʢʠ 

ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʤʝʭʘʥʠʢʝ ʠ ʜʚʠʞʝʥʠʠ.  

ʇʦʞʘʣʫʡ, ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʜʦʣʛʦʞʠʚʫʱʠʭ ʠ ʧʦʜʘʪʣʠʚʳʭ ʜʣʷ ʠʟʤʝʥʝʥʠʡ 

ʪʝʭʥʦʣʦʛʠʡ ʬʠʟʠʯʝʩʢʠʭ ʜʚʠʞʢʦʚ ʷʚʣʷʝʪʩʷ UnrealEngine, ʧʝʨʚʘʷ ʚʝʨʩʠʷ ʢʦʪʦʨʦʛʦ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʘʥʠʝʡ EpicGames ʚ ʜʘʣʝʢʦʤ 1998 ʛʦʜʫ ʜʣʷ ʩʚʦʝʡ ʠʛʨʳ Unreal. ɽʛʦ 
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ʧʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ ʠʤʝʝʪ ʧʦʣʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ 

ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʦʥʘ ʥʘʰʣʘ ʙʳʩʪʨʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʘʨʭʠʪʝʢʪʦʨʦʚ. ʅʝʢʦʪʦʨʳʝ 

ʚʦʦʙʱʝ ʟʘʷʚʠʣʠ, ʯʪʦ ʵʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʠ ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʥʦʛʦ ʜʠʟʘʡʥʘ.  

ʉʧʦʨʪʠʚʥʳʝ ʪʨʝʥʠʨʦʚʢʠ. ɺ 2007 ʛʦʜʫ ʩʪʵʥʜʬʦʨʜʩʢʠʡ ʠʛʨʦʢ ʚ ʘʤʝʨʠʢʘʥʩʢʠʡ ʬʫʪʙʦʣ 

ɼʝʨʝʢɹʝʣʯ ʙʳʣ ʧʨʦʩʪʦ ʧʦʨʘʞʝʥ ʨʘʙʦʪʦʡ ʧʨʦʬʝʩʩʦʨʘ ɼʞʝʨʝʤʠ ɹʝʡʣʝʥʩʦʥʘ çʂʦʤʤʫʥʠʢʘʮʠʷ 

166: ʚʠʨʪʫʘʣʴʥʳʝ ʣʶʜʠè. ʇʨʝʜʣʦʞʝʥʥʘʷ ɹʝʣʯʝʤ ʯʫʪʴ ʧʦʟʞʝ ʠʜʝʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʬʫʪʙʦʣʴʥʦʛʦ 

ʪʨʝʥʝʨʘ ʦʢʘʟʘʣʘʩʴ ʩʣʠʰʢʦʤ ʨʘʥʥʝʡ ʜʣʷ ʫʨʦʚʥʷ ʪʝʭʥʦʣʦʛʠʡ ʪʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʝʛʦʜʥʷ ʢʦʤʧʘʥʠʷ STRIVR Labs ʧʨʝʚʨʘʪʠʣʘ ʠʜʝʶ ɹʝʣʯʘ ʚ ʧʦʣʥʦʮʝʥʥʫʶ ʩʠʩʪʝʤʫ, ʫʞʝ 

ʚʥʝʜʨʝʥʥʫʶ ʚ ʥʝʩʢʦʣʴʢʦ ʠʥʩʪʠʪʫʪʩʢʠʭ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʬʫʪʙʦʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʦʤʘʥʜʫ Dallas Cowboys. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʟʘʧʠʩʳʚʘʪʴ ʪʨʝʭʤʝʨʥʦʝ 

ʚʠʜʝʦ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʢʠ, ʘ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʧʦʰʘʛʦʚʦʛʦ ʠʥʩʪʨʫʢʪʘʞʘ ʪʦʛʦ ʞʝ 

ʩʘʤʦʛʦ ʠʛʨʦʢʘ, ʥʦ ʫʞʝ ʩʦ ʩʪʦʨʦʥʳ.  

ʊʨʝʥʘʞʝʨ ʜʣʷ ʚʦʝʥʥʳʭ. ʆʙʲʝʜʠʥʝʥʥʘʷ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʘʷ ʢʦʨʧʦʨʘʮʠʷ (ʆʇʂ) ʩʦʟʜʘʣʘ 

ʪʨʝʥʘʞʝʨ ʩ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ ʜʣʷ ʤʦʪʦʩʪʨʝʣʢʦʚʳʭ ʜʠʚʠʟʠʡ. ʅʦʚʘʷ ʨʘʟʨʘʙʦʪʢʘ 

ʧʦʟʚʦʣʷʝʪ ʦʪʨʘʙʘʪʳʚʘʪʴ ʩʮʝʥʘʨʠʡ ʨʝʘʣʴʥʦʡ ʙʦʝʚʦʡ ʟʘʜʘʯʠ ʚ ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʩʪʠʯʥʦʤ 

ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺ ʨʘʤʢʘʭ ʬʦʨʫʤʘ çɸʨʤʠʷ-2016è ʆʇʂ ʧʨʝʜʩʪʘʚʠʣʘ ʢʦʤʧʣʝʢʩ ʫʯʝʙʥʦ-ʪʨʝʥʘʞʝʨʥʳʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʤʦʪʦʩʪʨʝʣʢʦʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʈʘʟʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʨʝʞʠʤʝ 

ʦʪʨʘʙʘʪʳʚʘʪʴ ʩʚʷʟʴ ʠ ʦʛʥʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʢʠʧʘʞʝʡ ɹʊʈ ʠ ʧʝʭʦʪʠʥʮʝʚ ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʘʣʴʥʦʛʦ ʙʦʷ. 

ɺ ʚʦʝʥʥʦʤ ʪʨʝʥʘʞʝʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ, ʦʯʢʠ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ, ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʠ ʠ ʦʩʦʙʳʝ ʤʫʣʷʞʠ ʙʦʝʚʦʛʦ 

ʦʨʫʞʠʷ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙʲʝʢʪʘʤʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʠʨʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʦʡ. ɺʦʦʨʫʞʝʥʥʳʝ ʩʠʣʳ ʅʦʨʚʝʛʠʠ ʨʝʰʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʠʩʪʝʤʫ OculusRift ʜʣʷ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʪʘʥʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʘʣʴʥʦʛʦ ʙʦʷ. 

ʂʘʢ ʧʝʨʝʜʘʝʪ ʥʦʨʚʝʞʩʢʠʡ ʪʝʣʝʢʘʥʘʣ TuTV, ʚʦʝʥʥʳʝ ʥʘʯʘʣʠ ʠʩʧʳʪʘʥʠʷ ʥʦʚʦʡ 

ʚʩʪʨʘʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʥʝʰʥʠʭ ʢʘʤʝʨ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʛʦʣ ʦʙʟʦʨʘ 360 

ʛʨʘʜʫʩʦʚ. ʂʘʨʪʠʥʢʘ ʚʳʚʦʜʠʪʩʷ ʥʘ ʜʠʩʧʣʝʡ ʰʣʝʤʘ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ OculusRift, ʚ 

ʢʦʪʦʨʳʡ ʦʜʝʪ ʪʘʥʢʠʩʪ. ʂʨʫʛʦʚʘʷ ʧʘʥʦʨʘʤʘ, ʚʳʧʨʷʤʣʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ, ʚʦʟʥʠʢʘʝʪ 

ʧʨʷʤʦ ʧʝʨʝʜ ʝʛʦ ʛʣʘʟʘʤʠ.  

ʄʘʡʦʨ ʆʣʘ ʇʝʪʪʝʨʆʜʜʝʥ ʠʟ ʘʨʤʝʡʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʨʘʩʩʢʘʟʘʣ ʦ ʙʝʩʯʠʩʣʝʥʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘʭ OculusRift ʚ ʧʣʘʥʝ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʠʣʦʪʫ ʥʝ ʥʫʞʥʦ 

ʚʩrʦʚʳʚʘʪʴ ʛʦʣʦʚʫ ʠʟ ʣʶʢʘ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʩʥʘʨʫʞʠ. ɸ 

ʭʦʨʦʰʘʷ ʚʠʜʠʤʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʢʨʫʛ ʙʦʝʚʦʡ ʤʘʰʠʥʳ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

ʵʢʠʧʘʞʘ ʪʘʥʢʘ. ʂʨʦʤʝ ʪʦʛʦ, OculusRift ʧʦʟʚʦʣʷʝʪ ʥʘʢʣʘʜʳʚʘʪʴ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʦʡ ʚ ʙʦʶ. 

ʉʠʤʫʣʷʮʠʷ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ 

ʄʦʥʨʝʘʣʴʩʢʠʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʪʘʥʝʪ ʚʳʧʫʩʢʘʪʴ ʩʘʤʳʭ ʣʫʯʰʠʭ ʚ ʤʠʨʝ 

ʥʝʡʨʦʭʠʨʫʨʛʦʚ. ɺʩʝ ʜʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʤʫʣʷʪʦʨ ʥʝʡʨʦʭʠʨʫʨʛʠʠ 

NeuroTouchCranio, ʧʦʟʚʦʣʷʶʱʠʡ ʥʝʦʧʳʪʥʳʤ ʩʪʫʜʝʥʪʘʤ ʦʪʪʘʯʠʚʘʪʴ ʩʚʦʠ ʥʘʚʳʢʠ ʜʦ 

ʤʘʩʪʝʨʩʪʚʘ ʙʝʟ ʙʦʷʟʥʠ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʧʘʮʠʝʥʪʦʚ. 

ʅʘ ʩʦʟʜʘʥʠʝ ʵʪʦʛʦ ʩʠʤʫʣʷʪʦʨʘ ʧʦʜʪʦʣʢʥʫʣʘ ʥʝ ʩʦʚʩʝʤ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʢʘʥʘʜʩʢʠʭ ʙʦʣʴʥʠʮʘʭ. ʀ ʠʩʧʨʘʚʠʪʴ ʧʦʣʦʞʝʥʠʝ ʢʘʢ ʨʘʟ ʧʨʠʟʚʘʥʘ ʚʦʪ 

ʪʘʢʘʷ ʩʠʩʪʝʤʘ. ɹʫʜʫʯʠ ʠ ʙʝʟ ʪʦʛʦ ʫʥʠʢʘʣʴʥʳʤ ʠ ʩʚʝʨʭʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʙʫʜʫʱʠʭ ʭʠʨʫʨʛʦʚ, ʩʠʩʪʝʤʘ NeuroTouchCranio ʩʧʦʩʦʙʥʘ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ, ʜʘʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʦʣʝʟʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʥʘʚʳʢʦʚ 

ʦʙʫʯʘʝʤʳʭ ʠ ʜʘʞʝ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʪʦʛʦ, ʧʦʜʭʦʜʠʪ ʣʠ ʯʝʣʦʚʝʢ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʘʪʴ 

ʥʝʡʨʦʭʠʨʫʨʛʦʤ. 

ɹʦʣʝʝ ʪʦʛʦ, ʚ ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʞʠʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʩʥʠʪʴ, 

ʛʦʪʦʚʳ ʣʠ ʩʪʫʜʝʥʪʳ ʢ ʩʪʨʝʩʩʦʚʳʤ ʩʠʪʫʘʮʠʷʤ, ʚʩʝʛʜʘ ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʙʝʟʥʘʜʝʞʥʳʭ ʩʣʫʯʘʷʭ 

ʣʝʯʝʥʠʷ. 
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ʃʝʯʝʥʠʝ ʬʦʙʠʡ. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʙʝʟʦʧʘʩʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʤʝʜʣʝʥʥʦʛʦ ʠ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʝʦʜʦʣʝʥʠʷ ʩʪʨʘʭʦʚ ʧʘʮʠʝʥʪʦʤ. ʇʨʦʛʨʘʤʤʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

SpiderWorld ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʣʷ ʠʟʙʘʚʣʝʥʠʷ ʣʶʜʝʡ ʦʪ ʘʨʘʭʥʦʬʦʙʠʠ. ʇʘʮʠʝʥʪʳ ʧʦʤʝʱʘʣʠʩʴ ʚ 

ʚʠʨʪʫʘʣʴʥʫʶ ʢʦʤʥʘʪʫ ʩ ʪʘʨʘʥʪʫʣʦʤ ʠ ʪʨʝʥʠʨʦʚʘʣʠʩʴ ʧʦʜʭʦʜʠʪʴ ʢ ʧʘʫʢʫ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ, 

ʠʩʧʦʣʴʟʫʷ ʜʞʦʡʩʪʠʢ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ʩʝʥʩʦʨ ʥʘ ʨʫʢʝ ʜʘʚʘʣ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʱʫʪʠʪʴ 

ʧʨʠʢʦʩʥʦʚʝʥʠʝ ʢ ʧʘʫʢʫ (ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥʠ ʪʨʦʛʘʣʠ ʠʛʨʫʰʝʯʥʦʛʦ ʧʘʫʢʘ). ʇʦʩʣʝ ʵʪʦʡ 

ʧʨʦʮʝʜʫʨʳ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʧʘʫʢʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʩʷ. 

ʃʝʯʝʥʠʝ ʰʠʟʦʬʨʝʥʠʠ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʥʝʦʙʳʯʥʳʭ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ð ʵʪʦ ʠʟʫʯʝʥʠʝ ʠ ʜʘʞʝ ʣʝʯʝʥʠʝ ʰʠʟʦʬʨʝʥʠʠ. ɺʳ ʤʦʞʝʪʝ ʧʦʜʫʤʘʪʴ, ʯʪʦ 

ʧʦʤʝʱʝʥʠʝ ʰʠʟʦʬʨʝʥʠʢʘ ʚ ʚʦʦʙʨʘʞʘʝʤʳʡ ʤʠʨ ð ʵʪʦ ʧʣʦʭʘʷ ʠʜʝʷ, ʢʦʪʦʨʘʷ ʜʘʞʝ ʟʚʫʯʠʪ 

ʥʝʣʦʛʠʯʥʦ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʰʠʟʦʬʨʝʥʠʶ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʪʘʢ, ʢʘʢ ʥʝ ʧʦʣʫʯʠʪʩʷ 

ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ʂʘʢ ʠ ʤʥʦʛʠʝ ʧʩʠʭʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʰʠʟʦʬʨʝʥʠʶ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʚ 

ʩʦʮʠʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ. ʅʦ ʥʝʙʝʟʦʧʘʩʥʦ ʠʣʠ ʥʝʵʪʠʯʥʦ ʧʦʤʝʱʘʪʴ ʰʠʟʦʬʨʝʥʠʢʘ ʚ ʘʪʤʦʩʬʝʨʫ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʝʩʧʦʢʦʠʪʴ ʝʛʦ ʠʣʠ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʦʧʘʩʥʫʶ ʨʝʘʢʮʠʶ. ʇʦʵʪʦʤʫ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʟʨʘʙʦʪʘʣʠ ʠʥʩʪʨʫʤʝʥʪʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʵʪʦʛʦ. 

ʆʜʥʘ ʠʟ ʧʨʦʛʨʘʤʤ ʠʤʠʪʠʨʫʝʪ ʧʦʝʟʜʢʫ ʚ ʤʝʪʨʦ, ʫʯʝʥʳʝ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴ ʟʘ ʨʝʘʢʮʠʝʡ 

ʧʘʮʠʝʥʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʡʪʨʘʣʴʥʳʤ ʘʚʘʪʘʨʘʤ. ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʧʘʮʠʝʥʪ ʫʙʝʞʜʝʥ, ʯʪʦ 

ʦʜʠʥ ʠʟ ʚʠʨʪʫʘʣʴʥʳʭ ʧʝʨʩʦʥʘʞʝʡ ʨʘʟʛʦʚʘʨʠʚʘʝʪ ʩ ʥʠʤ, ʵʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʧʘʨʘʥʦʡʠ. ʊʘʢʞʝ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪ ʣʝʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʤʦʞʥʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʧʳʪ ʧʘʮʠʝʥʪʘ, ʧʦʤʝʱʘʷ ʝʛʦ ʚ ʦʜʥʫ ʠ ʪʫ ʞʝ ʩʠʪʫʘʮʠʶ. 

ʇʦʤʦʱʴ ʧʘʨʘʣʠʟʦʚʘʥʥʳʤ ʣʶʜʷʤ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʣʝʯʝʥʠʠ ʧʘʨʘʣʠʟʦʚʘʥʥʳʭ ʣʶʜʝʡ 

ʜʦʢʘʟʘʣ ʫʜʠʚʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʄʠʛʝʣʷ ʅʠʢʦʣʝʣʠʩʘ, ʥʝʡʨʦʫʯʝʥʦʛʦ ʠʟ ɼʴʶʢʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʉʐɸ) ʠ ʝʛʦ ʢʦʤʘʥʜʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʢʟʦʩʢʝʣʝʪ ʠ 

ʰʣʝʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʠʚʰʠʝ ʢʚʘʜʨʦʧʣʝʛʠʢʘʤ (ʣʶʜʠ ʩ ʧʘʨʘʣʠʟʦʚʘʥʥʳʤʠ 

ʨʫʢʘʤʠ ʠ ʥʦʛʘʤʠ) ʚʥʦʚʴ ʠʩʧʳʪʘʪʴ ʯʫʚʩʪʚʦ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʭʦʜʠʪʴ. 

ɺ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʘʮʠʝʥʪʦʚ ʧʦʤʝʱʘʣʠ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʩʨʝʜʫ, ʛʜʝ ʦʥʠ ʤʦʛʣʠ 

ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤʠ ʢʦʥʝʯʥʦʩʪʷʤʠ ʩ ʧʦʤʦʱʴʶ ʵʢʟʦʩʢʝʣʝʪʘ. ʋ ʚʩʝʭ ʚʦʩʴʤʠ ʠʩʧʳʪʫʝʤʳʭ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʫʣʫʯʰʝʥʠʝ ʫʨʦʚʥʷ ʩʝʥʩʦʤʦʪʦʨʠʢʠ. 

ʂʘʢ ʫʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʩʝʥʩʦʨʥʦʡ ʠ ʤʳʰʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʟʘʩʪʘʚʣʷʝʪ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʯʝʣʦʚʝʢʘ ʚʥʦʚʴ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 

ʪʨʘʚʤʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʯʝʥʳʝ ʧʦʢʘ ʥʝ ʩʦʚʩʝʤ ʧʦʥʠʤʘʶʪ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, 

ʨʝʟʫʣʴʪʘʪʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʧʝʯʘʪʣʷʶʪ. ʇʦʩʣʝ ʛʦʜʦʚʦʡ ʪʝʨʘʧʠʠ ʫ ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥʪʦʚ, 

ʧʨʠʥʠʤʘʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʤʦʪʦʨʥʳʭ 

ʬʫʥʢʮʠʡ, ʚʧʣʦʪʴ ʜʦ ʪʦʛʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʤ ʤʝʥʷʶʪ ʜʠʘʛʥʦʟʳ ʦʪ çʧʦʣʥʦʡ ʧʘʨʘʣʠʟʘʮʠʠè ʜʦ 

çʯʘʩʪʠʯʥʦʡè. 
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ɻʀɼʈʆʕʅɽʈɻɽʊʀʂɸ 

ɺʦʣʦʰʠʥ ɸ.ɸ., ʖʨʢʦʚʩʢʠʡ ɺ.ʅ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽʞʦʚ ɺ.ɼ. 

ɻʠʜʨʦʵʥʝʨʛʠʷ, ʨʘʚʥʦ ʢʘʢ ʠ ʤʫʩʢʫʣʴʥʘʷ ʵʥʝʨʛʠʷ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʩʦʣʥʝʯʥʘʷ 

ʵʥʝʨʛʠʷ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʯʝʥʴ ʜʘʚʥʦ. ʋʧʦʤʠʥʘʥʠʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ ʚʦʜʳ ʥʘ ʚʦʜʷʥʳʭ 

ʤʝʣʴʥʠʮʘʭ ʜʣʷ ʧʦʤʦʣʘ ʟʝʨʥʘ ʠ ʜʫʪʴʷ ʚʦʟʜʫʭʘ ʧʨʠ ʚʳʧʣʘʚʢʝ ʤʝʪʘʣʣʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʥʮʫ II ʚ. 

ʜʦ ʥ. ʵ. ʉ ʪʝʯʝʥʠʝʤ ʩʪʦʣʝʪʠʡ ʨʘʟʤʝʨʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʜʷʥʳʭ ʢʦʣʸʩ ʫʚʝʣʠʯʠʣʠʩʴ. ɺ XI ʚ. ʚ 

ɸʥʛʣʠʠ ʠ ʌʨʘʥʮʠʠ ʦʜʥʘ ʤʝʣʴʥʠʮʘ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ 250 ʯʝʣʦʚʝʢ. ɺ ʵʪʦ ʚʨʝʤʷ ʩʬʝʨʘ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʣʴʥʠʮ ʨʘʩʰʠʨʠʣʘʩʴ. ʄʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ 

ʨʦʜʠʣʘʩʴ ʚ 1891 ʛʦʜʫ. ɺ ʵʪʦʤ ʛʦʜʫ ʨʫʩʩʢʠʡ ʠʥʞʝʥʝʨ ʄʠʭʘʠʣ ʆʩʠʧʦʚʠʯ ɼʦʣʠʚʦ-

ɼʦʙʨʦʚʦʣʴʩʢʠʡ, ʵʤʠʛʨʠʨʦʚʘʚʰʠʡ ʚ ɻʝʨʤʘʥʠʶ ʧʦ ʧʨʠʯʠʥʝ çʧʦʣʠʪʠʯʝʩʢʦʡ 

ʥʝʙʣʘʛʦʥʘʜʸʞʥʦʩʪʠè, ʜʦʣʞʝʥ ʙʳʣ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʚʳʩʪʘʚʢʝ ʚʦ 

ʌʨʘʥʢʬʫʨʪʝ-ʥʘ-ʄʘʡʥʝ ʠʟʦʙʨʝʪʸʥʥʳʡ ʠʤ ʜʚʠʛʘʪʝʣʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ʕʪʦʪ ʜʚʠʛʘʪʝʣʴ 

ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 100 ʢʠʣʦʚʘʪʪ ʚ ʵʧʦʭʫ ʛʦʩʧʦʜʩʪʚʘ ʧʦʩʪʦʷʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʩʘʤ ʧʦ 

ʩʝʙʝ ʜʦʣʞʝʥ ʙʳʣ ʩʪʘʪʴ ʛʚʦʟʜʸʤ ʚʳʩʪʘʚʢʠ, ʥʦ ʠʟʦʙʨʝʪʘʪʝʣʴ ʨʝʰʠʣ ʜʣʷ ʝʛʦ ʧʠʪʘʥʠʷ ʧʦʩʪʨʦʠʪʴ 

ʝʱʸ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʞʠʜʘʥʥʦʝ ʧʦ ʪʝʤ ʚʨʝʤʝʥʘʤ ʩʦʦʨʫʞʝʥʠʝ - ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʶ. ɺ 

ʥʝʙʦʣʴʰʦʤ ʛʦʨʦʜʢʝ ʃʘʫʬʬʝʥ ɼʦʣʠʚʦ-ɼʦʙʨʦʚʦʣʴʩʢʠʡ ʫʩʪʘʥʦʚʠʣ ʛʝʥʝʨʘʪʦʨ ʪʨʸʭʬʘʟʥʦʛʦ ʪʦʢʘ, 

ʢʦʪʦʨʳʡ ʚʨʘʱʘʣʘ ʥʝʙʦʣʴʰʘʷ ʚʦʜʷʥʘʷ ʪʫʨʙʠʥʘ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʝʨʝʜʘʚʘʣʘʩʴ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʚʳʩʪʘʚʢʠ ʧʦ ʥʝʚʝʨʦʷʪʥʦ ʧʨʦʪʷʞʸʥʥʦʡ ʜʣʷ ʪʝʭ ʣʝʪ ʣʠʥʠʡ ʧʝʨʝʜʘʯʠ ʜʣʠʥʦʡ 175 

ʢʠʣʦʤʝʪʨʦʚ (ʵʪʦ ʩʝʡʯʘʩ ʣʠʥʠʠ ʧʝʨʝʜʘʯ ʜʣʠʥʦʡ ʚ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ ʥʠʢʦʛʦ ʥʝ ʫʜʠʚʣʷʶʪ, 

ʪʦʛʜʘ ʞʝ ʧʦʜʦʙʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʳʣʦ ʝʜʠʥʦʜʫʰʥʦ ʧʨʠʟʥʘʥʦ ʥʝʚʦʟʤʦʞʥʳʤ). ɺʩʝʛʦ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʚʠʜʥʝʡʰʠʡ ʘʥʛʣʠʡʩʢʠʡ ʠʥʞʝʥʝʨ ʠ ʬʠʟʠʢ ʆʩʙʦʨʥ ʈʝʡʥʦʣʴʜʩ 

ʚ ʩʚʦʠʭ ʂʘʥʪʦʨʦʚʩʢʠʭ ʣʝʢʮʠʷʭ ʥʝʦʧʨʦʚʝʨʞʠʤʦ, ʢʘʟʘʣʦʩʴ ʙʳ ʜʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʵʥʝʨʛʠʠ ʧʦ ʩʨʝʜʩʪʚʘʤ ʪʨʘʥʩʤʠʩʩʠʠ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ ʣʠʰʴ 1,4% ʥʘ ʤʠʣʶ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʦ ʧʨʦʚʦʜʘʤ ʥʘ ʪʘʢʦʝ ʞʝ ʨʘʩʩʪʦʷʥʠʝ 

ʧʦʪʝʨʠ ʩʦʩʪʘʚʷʪ 6%. ʆʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ ʦʧʳʪʦʚ, ʦʥ ʩʜʝʣʘʣ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʥʘ ʜʨʫʛʦʤ ʢʦʥʮʝ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ ʚʨʷʜ ʣʠ ʫʜʘʩʪʩʷ ʠʤʝʪʴ 

ʙʦʣʝʝ15-20% ʥʘʯʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʯʠʪʘʣ ʦʥ, ʤʦʞʥʦ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ ʚ ʪʦʤ, 

ʯʪʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʵʥʝʨʛʠʠ ʧʨʠʚʦʜʥʳʤ ʪʨʦʩʦʤ ʩʦʭʨʘʥʠʪʩʷ 90% ʤʦʱʥʦʩʪʠ. ʕʪʦʪ 

çʥʝʦʩʧʦʨʠʤʳʡè ʚʳʚʦʜ ʙʳʣ ʫʩʧʝʰʥʦ ʦʧʨʦʚʝʨʛʥʫʪ ʧʨʘʢʪʠʢʦʡ ʨʘʙʦʪʳ ʧʝʨʚʝʥʮʘ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʃʘʫʬʬʝʥʝ. 

ʅʦ ʵʨʘ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʪʦʛʜʘ ʝʱʸ ʥʝ ʥʘʩʪʫʧʠʣʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 

ʦʯʝʚʠʜʥʳ - ʧʦʩʪʦʷʥʥʦ ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʩʘʤʦʡ ʧʨʠʨʦʜʦʡ ʟʘʧʘʩ ʵʥʝʨʛʠʠ, ʧʨʦʩʪʦʪʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʪʩʫʪʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʘ ʠ ʦʧʳʪ ʧʦʩʪʨʦʡʢʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʷʥʳʭ ʢʦʣʸʩ ʤʦʛ ʙʳ ʦʢʘʟʘʪʴ ʥʝ ʤʘʣʫʶ ʧʦʤʦʱʴ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʤ. ʆʜʥʘʢʦ 

ʧʦʩʪʨʦʡʢʘ ʧʣʦʪʠʥʳ ʢʨʫʧʥʦʡ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʦʢʘʟʘʣʦʩʴ ʟʘʜʘʯʝʡ ʢʫʜʘ ʙʦʣʝʝ ʩʣʦʞʥʦʡ, 

ʯʝʤ ʧʦʩʪʨʦʡʢʘ ʥʝʙʦʣʴʰʦʡ ʟʘʧʨʫʜʳ ʜʣʷ ʚʨʘʱʝʥʠʷ ʤʝʣʴʥʠʯʥʦʛʦ ʢʦʣʝʩʘ. ʏʪʦʙʳ ʧʨʠʚʝʩʪʠ ʚʦ 

ʚʨʘʱʝʥʠʝ ʤʦʱʥʳʝ ʛʠʜʨʦʪʫʨʙʠʥʳ, ʥʫʞʥʦ ʥʘʢʦʧʠʪʴ ʟʘ ʪʫʨʙʠʥʦʡ ʦʛʨʦʤʥʳʡ ʟʘʧʘʩ ʚʦʜʳ. ɼʣʷ 

ʧʦʩʪʨʦʡʢʠ ʧʣʦʪʠʥʳ ʪʨʝʙʫʝʪʩʷ ʫʣʦʞʠʪʴ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʦʙʲʸʤ ʛʠʛʘʥʪʩʢʠʭ 

ʝʛʠʧʝʪʩʢʠʭ ʧʠʨʘʤʠʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʤ ʧʦʢʘʞʝʪʩʷ ʥʠʯʪʦʞʥʳʤ. ʇʦʵʪʦʤʫ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ 

ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ʕʪʦ ʙʳʣʦ ʣʠʰʴ ʥʘʯʘʣʦʤ. ʆʩʚʦʝʥʠʝ 

ʛʠʜʨʦʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ, ʠ ʚ 30-ʝ ʛʦʜʳ ʍʍ ʚʝʢʘ ʙʳʣʘ 

ʟʘʚʝʨʰʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ, ʢʘʢ ɻʕʉ ɻʫʚʝʨ ʚ ʉʐɸ ʤʦʱʥʦʩʪʴʶ 1,3 

ɻʠʛʦʚʘʪʪ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʦʙʥʳʭ ʤʦʱʥʳʭ ɻʕʉ ʚʳʟʚʘʣʦ ʨʦʩʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʘʣʦ ʪʦʣʯʦʢ ʧʨʦʛʨʘʤʤʘʤ ʦʩʚʦʝʥʠʷ 

ʢʨʫʧʥʳʭ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʚʦʜʳ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʘ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  



 

 

419 ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠï2 0 1 6 

ʅʘ 2016 ʛʦʜ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʦ 88 % ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʠ ʜʦ 

20 % ʚʩʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʤʠʨʝ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 

777 ɻɺʪ. 

ɸʙʩʦʣʶʪʥʳʤ ʣʠʜʝʨʦʤ ʧʦ ʚʳʨʘʙʦʪʢʝ ʛʠʜʨʦʵʥʝʨʛʠʠ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʀʩʣʘʥʜʠʷ. ʂʨʦʤʝ ʥʝʸ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢ ʚ ʅʦʨʚʝʛʠʠ (ʜʦʣʷ ɻʕʉ ʚ ʩʫʤʤʘʨʥʦʡ 

ʚʳʨʘʙʦʪʢʝ ð 98 %), ʂʘʥʘʜʝ ʠ ʐʚʝʮʠʠ. ɺ ʇʘʨʘʛʚʘʝ 100 % ʧʨʦʠʟʚʦʜʠʤʦʡ ʵʥʝʨʛʠʠ 

ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʛʠʜʨʦʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʥʘʯʘʣʦ 2000-ʭ ʚʝʜʸʪ ʂʠʪʘʡ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʛʠʜʨʦʵʥʝʨʛʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ. ɺ ʵʪʦʡ ʩʪʨʘʥʝ 

ʨʘʟʤʝʱʝʥʦ ʜʦ ʧʦʣʦʚʠʥʳ ʤʘʣʳʭ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʤʠʨʘ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʝʡʰʘʷ ɻʕʉ ʤʠʨʘ 

çʊʨʠ ʫʱʝʣʴʷè ʥʘ ʨʝʢʝ ʗʥʮʟʳ. ɽʱʸ ʙʦʣʝʝ ʢʨʫʧʥʘʷ ɻʕʉ çɻʨʘʥʜ ʀʥʛʘè ʤʦʱʥʦʩʪʴʶ 39 ɻɺʪ 

ʧʣʘʥʠʨʫʝʪʩʷ ʢ ʩʦʦʨʫʞʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʥʩʦʨʮʠʫʤʦʤ ʥʘ ʨʝʢʝ ʂʦʥʛʦ ʚ 

ɼʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʂʦʥʛʦ (ʙʳʚʰʠʡ ɿʘʠʨ). 

ʅʘ 2016 ʛʦʜ ʢʨʫʧʥʝʡʰʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʛʠʜʨʦʵʥʝʨʛʠʠ (ʚʢʣʶʯʘʷ ʧʝʨʝʨʘʙʦʪʢʫ ʥʘ ɻɸʕʉ) ʚ 

ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʪʨʘʥʳ[1]: 

 

 

ʀʤʝʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʝ ʩʭʝʤʳ ʩʦʟʜʘʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʥʘʧʦʨʘ ɻʕʉ: 

1. ʧʣʦʪʠʥʥʘʷ ʩʭʝʤʘ, ʢʦʛʜʘ ʥʘʧʦʨ ʩʦʟʜʘʝʪʩʷ ʧʣʘʪʠʥʦʡ; 

2. ʜʝʨʠʚʘʮʠʦʥʥʘʷ ʩʭʝʤʘ, ʢʦʛʜʘ ʥʘʧʦʨ ʩʦʟʜʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʘʤ ʜʝʨʠʚʘʮʠʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʚʠʜʝ ʢʘʥʘʣʘ, ʪʫʥʥʝʣʷ ʠʣʠ ʪʨʫʙʦʧʨʦʚʦʜʘ; 

3. ʧʣʦʪʠʥʥʦ-ʜʝʨʝʚʘʮʠʦʥʥʘʷ ʩʭʝʤʘ, ʢʦʛʜʘ ʥʘʧʦʨ ʩʦʟʜʘʝʪʩʷ ʠ ʧʣʦʪʠʥʦʡ, ʠ ʜʝʨʠʚʘʮʠʝʡ 

ʇʣʦʪʠʥʳ ʠʤʝʶʪʩʷ ʚʦ ʚʩʝʭ ʪʨʝʭ ʩʭʝʤʘʭ. 

ʇʣʦʪʠʥʥʘʷ ʩʭʝʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʩʭʦʜʘʭ ʚʦʜʳ ʚ ʨʝʢʝ 

ʠ ʤʘʣʳʭ ʫʢʣʦʥʘʭ ʝʝ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺ ʧʣʦʪʠʥʥʦʡ ʩʭʝʤʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʦʨʘ ɻʕʉ ʤʦʞʝʪ ʙʳʪʴ ʨʫʩʣʦʚʦʡ ʠʣʠ 

ʧʨʠʧʣʦʪʠʥʥʦʡ. 

ʈʫʩʣʦʚʦʡ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ɻʕʉ, ʫ ʢʦʪʦʨʦʡ ʟʜʘʥʠʝ ɻʕʉ ʥʘʨʷʜʫ ʩ ʧʣʘʪʠʥʦʡ ʚʭʦʜʠʪ ʚ 

ʩʦʩʪʘʚ ʩʦʦʨʫʞʝʥʠʡ, ʩʦʟʜʘʶʱʠʭ ʥʘʧʦʨ ʈʫʩʣʦʚʘʷ ɻʕʉ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʧʨʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʥʘʧʦʨʝ. 

ʇʨʠ ʩʨʝʜʥʠʭ ʠ ʙʦʣʴʰʠʭ ʥʘʧʦʨʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʜʠʘʤʝʪʨ ʪʫʨʙʠʥʳ ʙʦʣʝʝ ʯʝʤ ʚ 4-5 ʨʘʟ, 

ʟʜʘʥʠʝ ɻʕʉ ʥʝ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʥʘʧʦʨʥʦʛʦ ʬʨʦʥʪʘ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʩʪʨʦʷʪ 

ʧʨʠʧʣʦʪʠʥʥʫʶ ɻʕʉ, ʟʜʘʥʠʝ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʟʘ ʧʣʦʪʠʥʦʡ ʠ ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʧʦʣʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚʦʜʳ  

ʇʨʠ ʜʝʨʠʚʘʮʠʦʥʥʦʡ ʩʭʝʤʝ ʚʳʩʦʪʘ ʧʣʦʪʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʙʦʣʴʰʦʡ. ʇʨʠʚʝʜʝʥʘ ʩʭʝʤʘ 

ɻʕʉ ʩ ʜʝʨʠʚʘʮʠʝʡ ʚ ʚʠʜʝ ʦʪʢʨʳʪʦʛʦ ʢʘʥʘʣʘ. ʇʣʦʪʠʥʘ ʩʦʟʜʘʝʪ ʥʝʙʦʣʴʰʦʡ ʧʦʜʧʦʨ. ʀʟ 

ʉʪʨʘʥʘ ʇʦʪʨʝʙʣʝʥʠʝ ʛʠʜʨʦʵʥʝʨʛʠʠ ʚ ʊɺʪĿʯ 

1. ʂʠʪʘʡ 585 

2. ʂʘʥʘʜʘ 369 

3. ɹʨʘʟʠʣʠʷ 364 

4. ʉʐɸ 251 

5. ʈʦʩʩʠʷ 167 

6. ʅʦʨʚʝʛʠʷ 140 

7. ʀʥʜʠʷ 116 

8. ɺʝʥʝʩʫʵʣʘ 87 

9. ʗʧʦʥʠʷ 69 

10. ʐʚʝʮʠʷ 66 

11. ʌʨʘʥʮʠʷ 63 
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ʧʦʜʧʝʨʪʦʛʦ ʙʴʝʬʘ ʚʦʜʘ ʧʦ ʜʝʨʠʚʘʮʠʦʥʥʦʤʫ ʢʘʥʘʣʫ ʧʦʩʪʫʧʘʝʪ ʚ ʥʘʧʦʨʥʳʡ ʙʘʩʩʝʡʥ, ʦʪʢʫʜʘ ʦʥʘ 

ʧʦʜʘʝʪʩʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʢ ʪʫʨʙʠʥʘʤ ɻʕʉ. ʆʪ ʪʫʨʙʠʥ ʚʦʜʘ ʧʦ ʦʪʚʦʜʷʱʝʤʫ ʢʘʥʘʣʫ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʨʝʢʫ ʠʣʠ ʚ ʜʝʨʠʚʘʮʠʶ ʩʣʝʜʫʶʱʝʡ ɻʕʉ ʠʣʠ ʞʝ ʚ ʠʨʨʠʛʘʮʠʦʥʥʳʡ 

ʦʨʦʩʠʪʝʣʴʥʳʡ ʢʘʥʘʣ. 

ʇʨʠ ʧʝʨʝʩʝʯʝʥʥʦʤ ʠʣʠ ʛʦʨʥʦʤ ʨʝʣʴʝʬʝ ʤʝʩʪʥʦʩʪʠ, ʜʝʨʠʚʘʮʠʶ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʚ ʚʠʜʝ 

ʪʫʥʥʝʣʷ, ʧʨʦʨʝʟʳʚʘʶʱʝʛʦ ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʠʣʠ ʚ ʚʠʜʝ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʫʣʦʞʝʥʥʦʛʦ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. 

ɺ ʧʣʦʪʠʥʥʦ-ʜʝʨʠʚʘʮʠʦʥʥʦʡ ʩʭʝʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʳʛʦʜʥʳʝ ʩʚʦʡʩʪʚʘ ʦʙʝʠʭ ʧʨʝʜʳʜʫʱʠʭ 

ʩʭʝʤ, ʪ. ʝ. ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʦ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʘʜʝʥʠʝ ʨʝʢʠ ʥʠʞʝ ʧʣʘʪʠʥʳ. 

ʀʩʪʦʯʥʠʢʦʤ ʛʠʜʨʦʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʥʘʷ ʵʥʝʨʛʠʷ ʉʦʣʥʮʘ ʚ ʚʠʜʝ ʟʘʧʘʩʝʥʥʦʡ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʦʜʘ ʠʩʧʘʨʷʝʪʩʷ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʝʨ, ʨʝʢ, ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ. ʇʘʨ ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʚʝʨʭʥʠʝ ʩʣʦʠ ʘʪʤʦʩʬʝʨʳ, 

ʦʙʨʘʟʫʷ ʦʙʣʘʢʘ; ʟʘʪʝʤ ʦʥ, ʢʦʥʜʝʥʩʠʨʫʷʩʴ, ʚʳʧʘʜʘʝʪ ʚ ʚʠʜʝ ʜʦʞʜʷ, ʧʦʧʦʣʥʷʷ ʟʘʧʘʩʳ ʚʦʜʳ ʚ 

ʚʦʜʦʝʤʘʭ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʦʜʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ  

ʇʦʜʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʣʘʪʠʥʳ, ʢʦʪʦʨʘʷ 

ʦʙʨʘʟʫʝʪ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʉʣʫʞʘʱʝʝ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʛʠʜʨʦʵʥʝʨʛʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ɻʕʉ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʣʴʝʬʫ ʤʝʩʪʥʦʩʪʠ, ʢʦʪʦʨʳʡ 

ʜʦʣʞʝʥ ʧʦʟʚʦʣʠʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʩʦʟʜʘʪʴ ʪʨʝʙʫʝʤʳʡ ʥʘʧʦʨ ʟʘ ʩʯʝʪ ʧʣʦʪʠʥʳ. 

ɺʩʝ ʵʪʦ ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʠ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʤʦʞʝʪ 

ʧʨʝʚʳʰʘʪʴ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ɻʕʉ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʫʜʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʛʝʥʝʨʠʨʫʝʤʦʡ ɻʕʉ, ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʥʠʟʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʵʥʝʨʛʠʠ, 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʜʨʫʛʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʤʘʣʳʭ ɻʕʉ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 10 ʣʝʪ.  

ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʦʜʳ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʛʠʜʨʦʪʫʨʙʠʥʳ. 

ʈʘʟʣʠʯʘʶʪ ʘʢʪʠʚʥʳʝ ʠ ʨʝʘʢʪʠʚʥʳʝ ʪʫʨʙʠʥʳ. 

ɺ ʘʢʪʠʚʥʦʡ ʪʫʨʙʠʥʝ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʦʪʦʢʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʪʫʨʙʠʥʳ, - ʚʦʜʦʚʦʜ ʠ ʩʦʧʣʦ. ʀʟ ʩʦʧʣʘ 

ʚʳʭʦʜʠʪ ʩʪʨʫʷ, ʦʙʣʘʜʘʶʱʘʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʣʦʧʘʩʪʠ 

ʪʫʨʙʠʥʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʚʦʟʜʫʭʝ. ʉʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʩʦ ʩʪʦʨʦʥʳ ʩʪʨʫʠ ʥʘ ʣʦʧʘʩʪʠ, ʧʨʠʚʦʜʠʪ 

ʚʦ ʚʨʘʱʝʥʠʝ ʢʦʣʝʩʦ ʪʫʨʙʠʥʳ, ʩ ʚʘʣʦʤ ʢʦʪʦʨʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ ʯʝʨʝʟ ʧʨʠʚʦʜ ʩʦʧʨʷʞʝʥ 

ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ. ʂʇɼ ʨʝʘʣʴʥʳʭ ʪʫʨʙʠʥ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 50 ʜʦ 90 %. ɺ ʛʠʜʨʦʪʫʨʙʠʥʘʭ ʤʘʣʦʡ 

ʤʦʱʥʦʩʪʠ ʂʇɼ ʥʠʞʝ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʂʇɼ, ʨʘʚʥʦ 100%. ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ, ʝʩʣʠ ʩʪʨʫʷ ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʣʦʧʘʪʢʘʤʠ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ 

ʪʦʣʴʢʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ. ʂʇɼ ʘʢʪʠʚʥʦʡ ʛʠʜʨʦʪʫʨʙʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥ ʟʘ 

ʩʯʝʪ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʩʦʧʝʣ, ʪʘʢ ʢʘʢ ʧʨʠ ʙʦʣʴʰʦʤ ʠʭ ʢʦʣʠʯʝʩʪʚʝ ʙʫʜʝʪ 

ʩʢʘʟʳʚʘʪʴʩʷ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʩʪʨʫʡ. 

ɺ ʨʝʘʢʪʠʚʥʦʡ ʛʠʜʨʦʪʫʨʙʠʥʝ ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʝʥʦ ʚ ʧʦʪʦʢ, ʢʦʪʦʨʳʡ 

ʧʦʩʪʦʷʥʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʣʦʧʘʩʪʠ ʪʫʨʙʠʥʳ. ɺ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʪʫʨʙʠʥʝ 

ʌʨʝʥʩʠʩʘ ʚʨʘʱʝʥʠʝ ʢʦʣʝʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʟʥʦʩʪʠ ʜʘʚʣʝʥʠʷ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ ʠ ʥʘ 

ʚʳʭʦʜʝ ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚ ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ ʨʘʜʠʘʣʴʥʦ. ɿʘʟʦʨ ʤʝʞʜʫ ʨʘʙʦʯʠʤ ʢʦʣʝʩʦʤ ʠ ʢʘʤʝʨʦʡ 

- ʧʝʨʝʤʝʥʥʳʡ. ʇʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʪʦʢʘ ʩ ʢʦʣʝʩʦʤ ʦʥ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ 90Á. 

ʇʝʨʝʤʝʥʥʳʡ ʟʘʟʦʨ ʠ ʧʦʚʦʨʦʪ ʧʦʪʦʢʘ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʫʨʙʠʥʳ. ʀʤʝʶʪʩʷ ʠ ʜʨʫʛʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʨʝʘʢʪʠʚʥʳʭ ʛʠʜʨʦʪʫʨʙʠʥ, ʥʘʧʨʠʤʝʨ, ʧʨʦʧʝʣʣʝʨʥʘʷ ʪʫʨʙʠʥʘ 

ʂʘʧʣʘʥʘ. ʆʜʥʘʢʦ ʵʪʦʪ ʪʠʧ ʪʫʨʙʠʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟ-ʟʘ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ. 

ɻʕʉ ʙʳʚʘʶʪ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʤʦʱʥʦʩʪʝʡ - ʦʪ 3 ʢɺʪ ʜʦ 12 ɻɺʪ. ʄʘʣʳʤʠ ɻʕʉ 

(ʠʤʝʥʫʝʤʳʤʠ ʪʘʢʞʝ ʤʠʢʨʦ-ɻʕʉ ʠ ʩʝʣʴʩʢʠʝ ɻʕʉ) ʥʘʟʳʚʘʶʪʩʷ ɻʕʉ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʤʝʥʝʝ 500 ʢɺʪ. ʉʦʦʨʫʞʝʥʠʝ ʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʳʯʥʦ ʚ ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʥʦʡ 
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ʯʘʩʪʠ ʢʦʤʧʣʝʢʩʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ. 

ɻʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ʕʪʦ ʚʣʠʷʥʠʝ ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʳʤ. ʆʜʥʘʢʦ ʩʦʦʨʫʞʝʥʠʝ ʢʘʩʢʘʜʦʚ ʢʨʫʧʥʳʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʥʘʤʝʯʘʷ ʧʝʨʝʙʨʦʩʢʘ ʯʘʩʪʠ ʩʪʦʢʘ ʨʝʢ ʉʠʙʠʨʠ ʚ ʉʨʝʜʥʶʶ ɸʟʠʶ ʠ ʜʨʫʛʠʝ 

ʢʨʫʧʥʳʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʣʠʷʥʠʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʣʠʯʘʪʴ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʠ ʧʝʨʠʦʜ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʝʨʚʳʡ ʧʝʨʠʦʜ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ - ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ɺ ʵʪʦ ʚʨʝʤʷ ʚ ʨʘʡʦʥʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘʨʫʰʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʣʘʥʜʰʘʬʪ. ɺ ʩʚʷʟʠ ʩ ʧʨʦʢʣʘʜʢʦʡ ʜʦʨʦʛ, ʧʦʩʪʨʦʡʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʘʟʳ ʠ ʧʦʩʸʣʢʘ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʰʫʤʘ. ɺʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʨʝʢʫ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʨʠʤʝʩʷʤʠ - 

ʯʘʩʪʠʮʘʤʠ ʧʝʩʢʘ, ʛʣʠʥʳ ʠ ʪ. ʧ. ɺʦʟʤʦʞʥʦ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʤʠ ʩʪʦʢʘʤʠ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʦʩʸʣʢʘ. ʇʦʜʲʸʤ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʚʝʨʭʥʝʤ ʙʴʝʬʝ ʥʘʯʠʥʘʝʪʩʷ ʦʙʳʯʥʦ ʚ ʧʝʨʠʦʜ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʥʦʛʦ ʧʨʠ ʵʪʦʤ ʥʘʧʦʣʥʝʥʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠʟʤʝʥʷʶʪʩʷ 

ʨʘʩʭʦʜʳ ʠ ʫʨʦʚʥʠ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ. 

ɺ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʥʦʩʪʦʨʦʥʥʝ ʚʣʠʷʥʠʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʜʫ ʦʢʘʟʳʚʘʶʪ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ: 

1. ɿʘʪʦʧʣʝʥʠʝ ʚ ʚʝʨʭʥʝʤ ʙʴʝʬʝ. ʉʦʟʜʘʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚʝʜʸʪ ʟʘ ʩʦʙʦʡ ʟʘʪʦʧʣʝʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ɺ ʟʦʥʫ ʟʘʪʦʧʣʝʥʠʷ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʛʨʘʞʜʘʥʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʧʘʤʷʪʥʠʢʠ ʩʪʘʨʠʥʳ, 

ʜʦʨʦʛʠ, ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ, ʤʝʩʪʘ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ ʠ ʪ. ʜ. ʅʘʠʙʦʣʝʝ 

ʟʘʩʝʣʝʥʳ ʠ ʦʩʚʦʝʥʳ ʧʨʠʨʫʩʣʦʚʳʝ ʫʯʘʩʪʢʠ ʨʝʢʠ ʠ ʨʘʡʦʥʳ ʚ ʫʩʪʴʷʭ ʧʨʠʪʦʢʦʚ. ʅʘ ʩʢʣʦʥʘʭ ʛʦʨ 

ʤʘʣʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʦʙʳʯʥʦ ʪʘʤ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ. 

ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʡ ʫʱʝʨʙ, 

ʯʝʤ ʥʘ ʨʘʚʥʠʥʘʭ.  

2. ʇʦʜʪʦʧʣʝʥʠʝ. ʇʦʜʪʦʧʣʝʥʠʝ ʧʨʠʣʝʞʘʱʠʭ ʢ ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʟʝʤʝʣʴ ʧʨʦʠʩʭʦʜʠʪ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʲʸʤʘ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɺ ʟʦʥʝ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦʜʪʦʧʣʝʥʠʝ 

ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʥʝʛʘʪʠʚʥʳ ʧʦʩʣʝʜʩʪʚʠʷ - ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʦʪʤʠʨʘʥʠʝ. 

ʉ ʠʟʤʝʥʝʥʠʝʤ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʠ ʦʛʣʝʝʥʠʝ 

ʧʦʯʚ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʦʯʚʳ ʠ ʩʥʠʞʘʝʪ ʝʸ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ɺ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ 

ʧʦʜʪʦʧʣʝʥʠʝ ʫʣʫʯʰʘʝʪ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʣʫʙʠʥʘʭ 

ʧʦʯʚʝʥʥʳʭ ʚʦʜ. ɺ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ. 

3. ʇʝʨʝʨʘʙʦʪʢʘ ʙʝʨʝʛʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʧʦʜʲʸʤʘ ʠ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʪʦʢʘ ʠ ʚʦʣʥʦʚʳʭ ʷʚʣʝʥʠʡ ʧʨʦʭʦʜʠʪ ʧʝʨʝʨʘʙʦʪʢʘ ʙʝʨʝʛʦʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʤʳʚʝ ʠ ʦʙʨʫʰʝʥʠʠ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ, ʩʨʝʟʢʝ ʤʳʩʦʚ ʠ 

ʢʦʩ. ʈʘʟʤʝʨʳ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʨʝʞʠʤʘ ʫʨʦʚʥʝʡ 

ʚʦʜʳ ʠ ʛʣʫʙʠʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʝʨʝʛʦʚ, ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʚʝʪʨʦʚ ʠ ʪ. ʧ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʙʝʨʝʛʦʚ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ 5-20 ʣʝʪ ʧʦʩʣʝ ʥʘʧʦʣʥʝʥʠʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

4. ʂʘʯʝʩʪʚʦ ʚʦʜʳ. ɺʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʚʦʜʳ ʧʦ ʛʣʫʙʠʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʪʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʳ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʙʳʪʦʚʳʤ ʫʩʣʦʚʠʷʤ ʨʝʢʠ ʜʦ ʩʦʟʜʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʅʘ ʢʘʯʝʩʪʚʦ ʚ ʛʦʜʳ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚʣʠʷʝʪ ʟʘʩʝʣʸʥʥʦʩʪʴ ʟʦʥʳ ʟʘʪʦʧʣʝʥʠʷ, ʚʠʜʦʚʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʣʝʩʘ, 

ʧʦʜʣʝʩʢʘ ʠ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ, ʥʘʣʠʯʠʝ ʧʨʠʪʦʢʦʚ, ʨʝʞʠʤ ʠ ʛʣʫʙʠʥʘ ʩʨʘʙʦʪʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʠ ʪ. ʧ. ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʫʭʫʜʰʘʶʪ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʛʦʨʥʦʨʫʜʥʳʭ ʠ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʠ ʚʳʥʦʩ ʫʜʦʙʨʝʥʠʡ ʩ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ɼʣʷ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʥʝʧʨʠʷʪʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʧʝʨʝʥʘʩʳʱʝʥʠʷ 

ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʙʠʦʛʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ (ʚ ʦʩʥʦʚʥʦʤ ʠʦʥʘʤʠ ʘʟʦʪʘ 

ʠ ʬʦʩʬʦʨʘ) ʷʚʣʷʝʪʩʷ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʪʸʧʣʦʡ ʚʦʜʝ ʩʠʥʝ-ʟʝʣʸʥʳ ʚʦʜʦʨʦʩʣʝʡ. ʇʨʠ ʩʦʟʜʘʥʠʠ 
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ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʉʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʩ ʫʯʸʪʦʤ 

ʧʝʨʩʧʝʢʪʠʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʩʢʘʜʦʚ ɻʕʉ ʠ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʚʦʜʳ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʧʨʠʛʦʜʥʦʩʪʴ ʝʸ ʜʣʷ 

ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɼʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʪʱʘʪʝʣʴʥʘʷ ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ 

ʚʦʜ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʝʛʘʶʱʠʝ ʟʝʤʣʠ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʥʘʜʦ, ʧʨʠʤʝʥʷʷ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ ʘʛʨʦʪʝʭʥʠʢʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʚʳʥʦʩ 

ʫʜʦʙʨʝʥʠʡ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. 

5. ɺʣʠʷʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪ. ɺʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʚʳʰʘʶʪ ʚʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ, ʠʟʤʝʥʷʶʪ ʚʝʪʨʦʚʦʡ ʨʝʞʠʤ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ, ʘ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠ ʣʝʜʷʥʦʡ 

ʨʝʞʠʤ ʚʦʜʦʪʦʢʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʞʠʟʥʠ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʨʳʙ. ʉʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʢʨʫʧʥʳʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪ ʨʘʟʣʠʯʥʘ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. ʀʥʪʝʛʨʘʣʴʥʦʝ 

ʚʣʠʷʥʠʝ, ʦʢʘʟʳʚʘʝʤʦʝ ʘʢʚʘʪʦʨʠʝʡ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚ ʣʝʩʥʦʡ. 

6. ɺʣʠʷʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʬʘʫʥʫ. ʄʥʦʛʠʝ ʞʠʚʦʪʥʳʝ ʠʟ ʟʦʥʳ ʟʘʪʦʧʣʝʥʠʷ ʚʳʥʫʞʜʝʥʳ 

ʤʠʛʨʠʨʦʚʘʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʩ ʙʦʣʝʝ ʩ ʚʳʩʦʢʠʤʠ ʦʪʤʝʪʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ 

ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʦʛʘʱʝʥʠʶ ʬʘʫʥʳ ʥʦʚʳʤʠ ʚʠʜʘʤʠ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʳʙ: ʢʘʨʘʩʸʚʳʭ, ʩʘʟʘʥʘ, ʱʫʢʠ ʠ ʪ. ʧ. ʇʨʠ ʨʘʥʥʝʡ ʩʨʘʙʦʪʢʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʩʣʝ ʚʝʩʝʥʥʝʛʦ 

ʧʦʣʦʚʦʜʴʷ ʦʩʫʰʘʶʪʩʷ ʤʝʣʢʦʚʦʜʴʷ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʥʝʨʝʩʪ ʨʳʙʳ ʚ ʚʝʨʭʥʝʤ ʙʴʝʬʝ. 

ɻʣʫʙʦʢʘʷ ʟʠʤʥʷʷ ʩʨʘʙʦʪʢʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʩʪʨʘʥʳ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ 

ʟʘʤʦʨ ʨʳʙʳ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʊʘʢʞʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʣʠʷʶʪ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ. ɺʦʟʚʝʜʝʥʠʝ 

ʧʣʘʪʠʥ ʛʠʜʨʦʫʟʣʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʲʸʤʫ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʚʝʨʭʥʝʤ ʙʴʝʬʝ ʠ ʦʙʨʘʟʦʚʘʥʠʶ 

ʚʦʜʦʭʨʘʥʠʣʠʱ. ʇʣʦʪʠʥʳ, ʧʝʨʝʛʦʨʘʞʠʚʘʶʱʠʝ ʨʝʢʠ ʟʘʪʨʫʜʥʷʶʪ ʧʨʦʭʦʜ ʨʳʙ ʢ ʤʝʩʪʘʤ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʝʨʝʩʪʠʣʠʱ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢ. ʅʦ ʧʣʘʪʠʥʳ, ʟʜʘʥʠʷ ɻʕʉ ʰʣʶʟʳ ʢʘʥʘʣʳ ʠ ʪ. ʧ., 

ʫʜʘʯʥʦ ʚʧʠʩʘʥʥʳʝ ʚ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʠ ʭʦʨʦʰʦ ʘʨʭʠʪʝʢʪʫʨʥʦ ʦʬʦʨʤʣʝʥʥʳʝ, ʩʦʟʜʘʶʪ ʚʤʝʩʪʝ 

ʩ ʘʢʚʘʪʦʨʠʝʡ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ ʤʦʥʫʤʝʥʪʘʣʴʥʳʝ ʠ ʞʠʚʦʧʠʩʥʳʝ ʘʥʩʘʤʙʣʠ.  

ʈʘʟʨʫʰʝʥʠʷ ɻʕʉ ʧʨʠ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʷʭ ʧʨʠʚʝʜʸʪ ʢ ʩʧʫʩʢʫ ʚʦʜʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚʦʣʥʳ ʚʳʩʦʪʦʡ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʫʥʠʯʪʦʞʠʪʴ ʛʦʨʦʜʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʠʞʝ ɻʕʉ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɻʕʉ ʧʨʠʚʦʜʠʪ ʢ ʥʘʚʝʜʸʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʚ ʉʐɸ ʠ ʀʥʜʠʠ ʚʦʟʥʠʢʘʣʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʨʘʟʨʫʰʠʚʰʠʝ ɻʕʉ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʨʘʙʦʪ ʧʦ ʚʦʟʚʝʜʝʥʠʶ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩʣʝʜʫʝʪ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʱʝʨʙʦʤ ʧʨʠʨʦʜʝ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʦʡʛʝʥʧʣʘʥʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʮʠʦʥʘʣʴʥʦ ʚʳʙʠʨʘʪʴ ʢʘʨʴʝʨʳ, ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʜʦʨʦʛ ʠ ʪ. ʧ. ʂ ʤʦʤʝʥʪʫ 

ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʙʦʪʳ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʥʘʨʫʰʝʥʠʷ ʟʝʤʝʣʴ ʠ ʦʟʝʣʝʥʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ. ʇʦ ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʷʚʣʷʝʪʩʷ ʠʥʞʝʥʝʨʥʘʷ ʟʘʱʠʪʘ. ʅʘʧʨʠʤʝʨ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʜʘʤʙ ʦʙʚʘʣʦʚʘʥʠʷ ʫʤʝʥʴʰʘʝʪ ʧʣʦʱʘʜʴ ʟʘʪʦʧʣʝʥʠʷ ʠ ʩʦʭʨʘʥʷʝʪ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ, ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʫʤʝʥʴʰʘʝʪ ʧʣʦʱʘʜʴ 

ʤʝʣʢʦʚʦʜʠʡ ʠ ʫʣʫʯʰʘʝʪ ʩʘʥʠʪʘʨʥʳʝ ʫʩʣʦʚʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʩʦʭʨʘʥʷʝʪ ʧʨʠʨʦʜʥʳʝ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ. ɽʩʣʠ ʧʦʩʪʨʦʡʢʘ ʜʘʤʙ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ ʦʧʨʘʚʜʘʥʘ, ʪʦ ʤʝʣʢʦʚʦʜʴʷ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʧʪʠʮ ʠ ʜʣʷ ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ. ʇʨʠ 

ʧʦʜʜʝʨʞʘʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ ʤʝʣʢʦʚʦʜʴʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʳʙʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʢʘʢ ʥʝʨʝʩʪʠʣʠʱʝ ʠ ʢʦʨʤʦʚʘʷ ʙʘʟʘ.  

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʧʨʦʠʟʚʦʜʷʪ 

ʙʝʨʝʛʦʫʢʨʝʧʣʝʥʠʷ. ʇʨʝʜʧʨʠʷʪʠʷ, ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʞʠʣʳʝ ʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ 

ʧʦʩʪʨʦʡʢʠ, ʧʘʤʷʪʥʠʢʠ ʩʪʘʨʠʥʳ ʚʳʥʦʩʷʪʩʷ ʠʟ ʟʦʥʳ ʟʘʪʦʧʣʝʥʠʷ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʥʝʦʙʭʦʜʠʤʘ ʩʘʥʠʪʘʨʥʘʷ ʦʯʠʩʪʢʘ ʣʦʞʘ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʝʛʦ ʟʘʪʦʧʣʝʥʠʷ ʚʦʜʦʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦʠʟʚʦʜʷʪ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʠ ʩʪʨʦʷʪʩʷ ʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ.  



 

 

423 ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠï2 0 1 6 

ɺ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʠʟʫʶʪʩʷ ʟʘʧʦʚʝʜʥʠʢʠ, ʟʘʢʘʟʥʠʢʠ, ʦʪʣʦʚ ʠ ʧʝʨʝʤʝʱʝʥʠʝ 

ʞʠʚʦʪʥʳʭ, ʧʨʦʠʟʚʦʜʷʪʩʷ ʣʝʩʦʧʦʩʘʜʢʠ. ɺ ʮʝʣʷʭ ʨʳʙʦʨʘʟʚʝʜʝʥʠʷ ʩʦʟʜʘʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʥʝʨʝʩʪʠʣʠʱʘ, ʥʝʨʝʩʪʥʦ-ʚʳʨʦʩʪʥʳʝ ʭʦʟʷʡʩʪʚʘ, ʩʪʨʦʷʪʩʷ ʨʳʙʦʧʨʦʧʫʩʢʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ 

ʧʨʦʭʦʜʘ ʨʳʙʳ ʥʘ ʥʝʨʝʩʪ ʠʟ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʚ ʚʝʨʭʥʠʡ. ɹʦʣʴʰʠʝ ʨʘʙʦʪʳ ʧʦ ʠʥʞʝʥʝʨʥʦʡ 

ʟʘʱʠʪʝ ʧʨʦʚʦʜʷʪʩʷ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ. 

¶ ʦʯʝʥʴ ʜʝʰʝʚʘʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ. 

¶ ʨʘʙʦʪʘ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʨʝʜʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʚ ʘʪʤʦʩʬʝʨʫ. 

¶ ʙʳʩʪʨʳʡ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʊʕʎ/ʊʕʉ) ʚʳʭʦʜ ʥʘ ʨʝʞʠʤ ʚʳʜʘʯʠ ʨʘʙʦʯʝʡ ʤʦʱʥʦʩʪʠ 

ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʩʪʘʥʮʠʠ. 

¶ ʩʤʷʛʯʝʥʠʝ ʢʣʠʤʘʪʘ ʚʙʣʠʟʠ ʢʨʫʧʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ. 

ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʟʘʪʦʧʣʝʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ 

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʝʜʸʪʩʷ ʪʘʤ, ʛʜʝ ʝʩʪʴ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʵʥʝʨʛʠʠ ʚʦʜʳ 

¶ ʥʘ ʛʦʨʥʳʭ ʨʝʢʘʭ ʦʧʘʩʥʳ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʘʡʦʥʦʚ 

¶ ʩʦʢʨʘʱʝʥʥʳʝ ʠ ʥʝʨʝʛʫʣʠʨʫʝʤʳʝ ʧʦʧʫʩʢʠ ʚʦʜʳ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʦ 10-15 ʜʥʝʡ 

ʧʨʠʚʦʜʷʪ ʢ ʧʝʨʝʩʪʨʦʡʢʝ ʫʥʠʢʘʣʴʥʳʭ ʧʦʡʤʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʧʦ ʚʩʝʤʫ ʨʫʩʣʫ ʨʝʢ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʨʝʢ, ʩʦʢʨʘʱʝʥʠʝ ʪʨʦʬʠʯʝʩʢʠʭ ʮʝʧʝʡ, ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʨʳʙ, ʵʣʠʤʠʥʘʮʠʷ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʚʳʰʝʥʠʝ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʛʥʫʩʘ (ʤʦʰʢʠ) ʠʟ-ʟʘ ʥʝʜʦʝʜʘʥʠʷ ʥʘ ʣʠʯʠʥʦʯʥʳʭ ʩʪʘʜʠʷʭ, ʠʩʯʝʟʥʦʚʝʥʠʝ 

ʤʝʩʪ ʛʥʝʟʜʦʚʘʥʠʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʧʝʨʝʣʸʪʥʳʭ ʧʪʠʮ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ 

ʧʦʡʤʝʥʥʦʡ ʧʦʯʚʳ, ʥʝʛʘʪʠʚʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʫʢʮʝʩʩʠʠ (ʦʙʝʜʥʝʥʠʝ ʬʠʪʦʤʘʩʩʳ), 

ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʦʢʘ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʢʝʘʥʳ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1) ɺʣʘʜʠʤʠʨ ʉʠʜʦʨʦʚʠʯ. ʄʠʨʦʚʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ: ʂʘʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʠʟʤʝʥʷʪ ʥʘʰ ʤʠʨ. 

2) çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ. ʉʪʨʦʠʪʝʣʠ ʈʦʩʩʠʠ. XX ʚʝʢ.è ʄ.: ʄʘʩʪʝʨ 
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ʋɼʂ 004.451.9 

ɿɸʑʀʑɽʅʅɸʗ ʆʇɽʈɸʎʀʆʅʅɸʗ ʉʀʉʊɽʄɸ ʈɽɸʃʔʅʆɻʆ ɺʈɽʄɽʅʀ QNX 

ʄʘʥʩʫʨʦʚʘ ʖ.ʉ., ɻʫʤʠʥʩʢʘʷ ʄ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽʞʦʚ ɺ.ɼ. 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ - ʪʠʧ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ-ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʥʘʙʦʨʘ ʬʫʥʢʮʠʡ ʜʣʷ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʘʧʧʘʨʘʪʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʈʝʘʣʴʥʦʝ ʚʨʝʤʷ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ð ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ ʚ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ɼʣʷ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʥʦ: 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʚʥʝʰʥʠʝ ʩʦʙʳʪʠʷ (ʧʨʝʨʳʚʘʥʠʷ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ) 

ʞʸʩʪʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ (ʚʳʩʦʢʦʧʨʠʦʨʠʪʝʪʥʳʝ ʟʘʜʘʯʠ ʥʝ ʜʦʣʞʥʳ 

ʚʳʪʝʩʥʷʪʴʩʷ ʥʠʟʢʦʧʨʠʦʨʠʪʝʪʥʳʤʠ, ʟʘ ʥʝʢʦʪʦʨʳʤʠ ʠʩʢʣʶʯʝʥʠʷʤʠ) 

ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʥʘ ʚʥʝʰʥʠʝ ʩʦʙʳʪʠʷ ʠʣʠ ʨʝʘʢʪʠʚʥʦʩʪʠ 

ʂʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʨʦʙʦʪʦʤ, ʙʝʨʫʱʠʤ ʜʝʪʘʣʴ ʩ 

ʣʝʥʪʳ ʢʦʥʚʝʡʝʨʘ. ɼʝʪʘʣʴ ʜʚʠʞʝʪʩʷ, ʠ ʨʦʙʦʪ ʠʤʝʝʪ ʣʠʰʴ ʤʘʣʝʥʴʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, 

ʢʦʛʜʘ ʦʥ ʤʦʞʝʪ ʝʸ ʚʟʷʪʴ. ɽʩʣʠ ʦʥ ʦʧʦʟʜʘʝʪ, ʪʦ ʜʝʪʘʣʴ ʫʞʝ ʥʝ ʙʫʜʝʪ ʥʘ ʥʫʞʥʦʤ ʫʯʘʩʪʢʝ 

ʢʦʥʚʝʡʝʨʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʙʦʪʘ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʦʙʦʪ ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʨʘʚʠʣʴʥʦʤ ʤʝʩʪʝ. ɽʩʣʠ ʦʥ ʧʦʜʛʦʪʦʚʠʪʩʷ ʨʘʥʴʰʝ, ʪʦ ʜʝʪʘʣʴ ʝʱʸ ʥʝ ʫʩʧʝʝʪ ʧʦʜʲʝʭʘʪʴ, ʠ ʦʥ 

ʟʘʙʣʦʢʠʨʫʝʪ ʝʡ ʧʫʪʴ. 

ɺ 1980 ʛʦʜʫ ʩʪʫʜʝʥʪʳ ʢʘʥʘʜʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ɺʘʪʝʨʣʦʦ ɻʦʨʜʦʥ ɹʝʣʣ ʠ ɼʵʥ 

ɼʦʜʞ ʟʘʢʦʥʯʠʣʠ ʠʟʫʯʝʥʠʝ ʙʘʟʦʚʦʛʦ ʢʫʨʩʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʦʛʦ ʦʥʠ ʩʦʟʜʘʣʠ ʦʩʥʦʚʫ ʷʜʨʘ, ʩʧʦʩʦʙʥʦʛʦ ʨʘʙʦʪʘʪʴ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʈʘʟʨʘʙʦʪʯʠʢʠ 

ʙʳʣʠ ʫʙʝʞʜʝʥʳ, ʯʪʦ ʚ ʠʭ ʧʨʦʜʫʢʪʝ ʙʳʣʘ ʢʦʤʤʝʨʯʝʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ, ʠ ʧʝʨʝʝʭʘʣʠ ʚ 

ʛʦʨʦʜ ʂʘʥʘʪʘ ʚ ʧʨʦʚʠʥʮʠʠ ʆʥʪʘʨʠʦ (ʛʦʨʦʜ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʥʦʛʜʘ ʵʪʦ ʤʝʩʪʦ ʥʘʟʳʚʘʶʪ 

ʩʝʚʝʨʥʦʡ ʂʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʦʡ ʂʘʥʘʜʳ) ʠ ʦʩʥʦʚʘʣʠ ʢʦʤʧʘʥʠʶ Quantum Software Systems. 

ɺ 1982 ʛʦʜʫ ʙʳʣʘ ʚʳʧʫʱʝʥʘ ʧʝʨʚʘʷ ʚʝʨʩʠʷ QNX, ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʧʣʘʪʬʦʨʤʝ Intel 8088. 

ʉʦʟʜʘʪʝʣʝʡ QNX ɼʵʥʘ ɼʦʜʞʘ ʠ ɻʦʨʜʦʥʘ ɹʝʣʣʘ ʚ 2003 ʛʦʜʫ ʞʫʨʥʘʣ "Fortune" ʥʘʟʚʘʣ 

ʛʝʨʦʷʤʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʚ 

ʢʦʪʦʨʳʭ ʥʘʰʣʘ ʩʚʦʸ ʧʨʠʤʝʥʝʥʠʝ ʆʉ ʈɺ QNX, ʚʳʟʳʚʘʝʪ ʫʜʠʚʣʝʥʠʝ ʜʘʞʝ ʫ ʝʸ ʨʘʟʨʘʙʦʪʯʠʢʦʚ.  

ʂʘʢ ʤʠʢʨʦʷʜʝʨʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, QNX ʦʩʥʦʚʘʥʘ ʥʘ ʠʜʝʝ ʨʘʙʦʪʳ ʦʩʥʦʚʥʦʡ 

ʯʘʩʪʠ ʩʚʦʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʢ ʥʝʙʦʣʴʰʠʭ ʟʘʜʘʯ, ʥʘʟʳʚʘʝʤʳʭ ʩʝʨʚʠʩʘʤʠ.  

 

 
ʈʠʩʫʥʦʢ 1. ɸʨʭʠʪʝʢʪʫʨʘ ʟʘʱʠʱʝʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 
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ʕʪʦ ʦʪʣʠʯʘʝʪ ʝʸ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʥʦʣʠʪʥʳʭ ʷʜʝʨ, ʚ ʢʦʪʦʨʳʭ ʷʜʨʦ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ð ʦʜʥʘ ʙʦʣʴʰʘʷ ʧʨʦʛʨʘʤʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ çʯʘʩʪʝʡè, ʢʘʞʜʘʷ 

ʩʦ ʩʚʦʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʷʜʨʘ ʚ QNX ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

(ʨʘʟʨʘʙʦʪʯʠʢʘʤ) ʦʪʢʣʶʯʠʪʴ ʣʶʙʫʶ ʥʝʥʫʞʥʫʶ ʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʥʝ ʠʟʤʝʥʷʷ ʷʜʨʦ. ɼʣʷ 

ʵʪʦʛʦ ʤʦʞʥʦ ʧʨʦʩʪʦ ʥʝ ʟʘʧʫʩʢʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʨʦʮʝʩʩ. 

ʉʠʩʪʝʤʘ ʜʦʩʪʘʪʦʯʥʦ ʥʝʙʦʣʴʰʘʷ, ʯʪʦʙʳ ʚ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ ʫʤʝʩʪʠʪʴʩʷ ʥʘ 

ʦʜʥʫ ʜʠʩʢʝʪʫ, ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʦʥʘ ʩʯʠʪʘʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦʡ ʠ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ çʟʘʢʦʥʯʝʥʥʦʡè 

(ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʘʱʝʡ ʦʰʠʙʦʢ). 

QNX Neutrino, ʚʳʧʫʱʝʥʥʘʷ ʚ 2001 ʛʦʜʫ, ʧʝʨʝʥʝʩʝʥʘ ʥʘ ʤʥʦʛʠʝ ʧʣʘʪʬʦʨʤʳ, ʠ ʩʝʡʯʘʩ 

ʩʧʦʩʦʙʥʘ ʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʮʝʩʩʦʨʝ, ʠʩʧʦʣʴʟʫʝʤʦʤ ʥʘ ʨʳʥʢʝ 

ʚʩʪʨʘʠʚʘʝʤʳʭ ʩʠʩʪʝʤ. ʉʨʝʜʠ ʵʪʠʭ ʧʣʘʪʬʦʨʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʝʤʝʡʩʪʚʘ x86, MIPS, PowerPC, ʘ 

ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʝʤʝʡʩʪʚʘ ʧʨʦʮʝʩʩʦʨʦʚ, ʪʘʢʠʝ, ʢʘʢ SH-

4, ARM,StrongARM ʠ xScale. 

ʉʠʩʪʝʤʘ ʧʣʘʪʥʘʷ, ʧʨʠ ʵʪʦʤ ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʦʥʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʙʝʩʧʣʘʪʥʦ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ. 

QNX ð ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʥʦ ʠ ʜʣʷ 

ʩʘʤʳʭ ʨʘʟʥʳʭ ʙʳʪʦʚʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ð ʫʧʨʘʚʣʷʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʠʩʪʝʤ, ʩʪʘʥʢʦʚ ʩ ʏʇʋ, ʠʥʪʝʨʥʝʪ-ʧʨʠʩʪʘʚʦʢ, 

ʚʠʜʝʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ ʘʛʨʝʛʘʪʦʚ, ʠʛʨʦʚʳʭ ʢʦʥʩʦʣʝʡ, ʘ ʚʦʟʤʦʞʥʦ, ʠ ʜʣʷ ʭʦʣʦʜʠʣʴʥʠʢʦʚ, 

ʢʦʬʝʚʘʨʦʢ ʠ ʯʘʡʥʠʢʦʚ ʥʝʜʘʣʸʢʦʛʦ ʙʫʜʫʱʝʛʦ.  

ʉʦʟʜʘʚʘʣʘʩʴ QNX ʠʟʥʘʯʘʣʴʥʦ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʩʘʤʳʤʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ð ʥʘʯʠʥʘʷ ʦʪ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʚʘʨʢʦʡ ʧʠʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʰʦʢʦʣʘʜʥʳʭ ʙʘʪʦʥʯʠʢʦʚ. ɼʣʷ ʩʪʦʣʴ ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ʠ ʢʨʠʪʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ, ʢʘʢ ʚʳ ʧʦʥʠʤʘʝʪʝ, ʚʠʩʥʫʱʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʠʣʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʚʸʟʜ ʥʘ ʥʝʙʝ Windows ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʥʝ ʧʦʜʭʦʜʠʪ. QNX ʞʝ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʥʳʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ, ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʯʪʦ ʚ ʧʝʨʝʚʦʜʝ ʩ ʧʪʠʯʴʝʛʦ ʷʟʳʢʘ ʦʟʥʘʯʘʝʪ ʧʨʠʤʝʨʥʦ ʩʣʝʜʫʶʱʝʝ: ʵʪʘ ʆʉ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ 

ʩʨʝʘʛʠʨʫʝʪ ʥʘ ʣʶʙʦʝ ʩʦʙʳʪʠʝ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ, ʪʘʢʞʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ, ʦʯʝʥʴ 

ʤʘʣʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. 

ʈʷʜ ʦʧʝʨʘʮʠʡ QNX ʚʳʧʦʣʥʷʝʪ ʚ 20 ʨʘʟ ʙʳʩʪʨʝʝ UNIX. ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʠ ʵʪʦʤ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦ ð ʆʉ ʨʘʙʦʪʘʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʥʠ ʧʦʩʪʫʧʘʶʪ, ʠ ʧʨʠ ʵʪʦʤ 

ʠʟ ʠʭ ʧʦʪʦʢʘ ʥʝ ʧʨʦʧʘʜʘʝʪ ʥʠ ʦʜʠʥ ʙʠʪ.  

ɽʩʣʠ ʞʝ ʆʉ ʙʫʜʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʦʥʠ ʧʨʠʭʦʜʷʪ, ʪʦ ʯʘʩʪʴ ʠʭ 

ʤʦʞʝʪ ʧʦʪʝʨʷʪʴʩʷ ʠʣʠ ʞʝ ʚʦʟʥʠʢʥʝʪ ʥʝʢʘʷ ʟʘʜʝʨʞʢʘ, ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩ ʪʦʡ ʢʘʨʪʠʥʦʡ, ʯʪʦ ʠʤʝʝʪ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʧʝʨʘʪʦʨ ʧʦʩʣʝ ʠʭ ʦʙʨʘʙʦʪʢʠ 

ʩʠʩʪʝʤʦʡ, ʯʪʦ, ʨʘʟʫʤʝʝʪʩʷ, ʥʝʧʨʠʝʤʣʝʤʦ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ð ʪʘʢʠʝ ʧʦʪʝʨʠ ʜʘʥʥʳʭ 

ʠ ʟʘʜʝʨʞʢʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʤʥʦʛʦʤʠʣʣʠʘʨʜʥʳʤ ʫʙʳʪʢʘʤ ʠ ʜʘʞʝ ʯʝʣʦʚʝʯʝʩʢʠʤ ʞʝʨʪʚʘʤ. 

ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʩʪʠʥʥʦʡ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴʶ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ QNX. ʊʦ ʝʩʪʴ ʥʠ ʦʜʠʥ ʟʘʚʠʩʰʠʡ ʧʨʦʮʝʩʩ ʥʝ ʤʦʞʝʪ ʥʠ ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʘʤʦʡ ʆʉ ʠʣʠ ʞʝ ʢʘʢ-ʪʦ ʧʦʚʣʠʷʪʴ ʥʘ ʜʨʫʛʠʝ ʟʘʜʘʯʠ. ʈʘʟʫʤʝʝʪʩʷ, QNX 

ʷʚʣʷʝʪʩʷ ʠ ʧʦʣʥʦʩʪʴʶ 32-ʨʘʟʨʷʜʥʦʡ ʩʠʩʪʝʤʦʡ ð ʙʝʟ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦʡ ʥʘʜʸʞʥʦʩʪʠ 

ʜʦʩʪʠʛʥʫʪʴ ʙʳʣʦ ʙʳ ʥʝʚʦʟʤʦʞʥʦ.  

ʉʣʝʜʫʶʱʘʷ ʦʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ QNX ð ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʘʷ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴ 

ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ QNX ð ʤʠʢʨʦʷʜʝʨʥʘʷ ʆʉ. ʗʜʨʦ ʵʪʦʡ ʆʉ, 

ʥʘʟʳʚʘʝʤʦʝ Neutrino, ʠʤʝʝʪ ʨʘʟʤʝʨ ʚʩʝʛʦ 32kb ʠ ʚʳʧʦʣʥʷʝʪ ʪʦʣʴʢʦ ʩʘʤʳʝ ʙʘʟʦʚʳʝ ʬʫʥʢʮʠʠ, 

ʦʩʪʘʣʴʥʳʝ ʞʝ ʩʝʨʚʠʩʳ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʜʠʥʘʤʠʯʝʩʢʠ ʧʦʜʢʣʶʯʘʝʤʳʭ ʤʦʜʫʣʷʭ. ɹʣʘʛʦʜʘʨʷ 

ʪʘʢʦʤʫ ʨʝʰʝʥʠʶ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʨʚʠʩʦʚ 

ʩʧʦʩʦʙʥʘ ʧʦʣʥʦʮʝʥʥʦ ʨʘʙʦʪʘʪʴ ʥʘ 386 ʧʨʦʮʝʩʩʦʨʝ ʩ 8 ʤʝʛʘʙʘʡʪʘʤʠ ʦʧʝʨʘʪʠʚʢʠ. ʀʤʝʥʥʦ ʵʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʝʡ ʝʱʸ ʦʜʥʫ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ð ʙʳʪʦʚʳʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʪʠʧʘ ʠʥʪʝʨʥʝʪ-ʧʣʘʥʰʝʪʦʚ, ʙʘʥʢʦʤʘʪʦʚ ʠʣʠ ʢʘʩʩʦʚʳʭ 

ʘʧʧʘʨʘʪʦʚ ʚ ʤʘʛʘʟʠʥʘʭ. 

 



 

 

426 ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠï2 0 1 6 

 
ʈʠʩʫʥʦʢ 2. ʋʧʨʘʚʣʝʥʠʝ ʙʦʨʪʦʚʳʤ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ çʐʘʪʪʣè ʨʝʘʣʠʟʦʚʘʥʦ 

ʥʘ ʦʩʥʦʚʝ QNX 

 

ʄʠʨʦʚʦʡ ʦʧʳʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʛʘʪ ʧʨʠʤʝʨʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ QNX, ʠ 

ʩʨʝʜʠ ʥʠʭ ʥʝʤʘʣʦ ʪʘʢʠʭ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʠʣʠ ʤʦʙʠʣʴʥʳʤʠ 

ʧʨʠʤʝʥʝʥʠʷʤʠ, ʩ ʩʠʩʪʝʤʘʤʠ ʜʚʦʡʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʢʦʩʤʦʩʘ, 

ʤʦʨʷ ʠ ʪ.ʜ., ʪʦ ʝʩʪʴ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʪʢʨʳʪʳʭ ʘʥʘʣʦʛʦʚ 

ʤʥʦʛʠʭ ʚʦʝʥʥʳʭ ʧʨʠʤʝʥʝʥʠʡ. 

 ʇʨʠʚʝʜʸʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ:  

1.ʩʠʩʪʝʤʘ ʚʳʩʦʢʦʪʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʨʸʭʤʝʨʥʳʭ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʡ ASVS, 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʢʦʤʧʘʥʠʝʡ Neptec ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʫʜʘʣʸʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʪʳʢʦʚʢʦʡ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ; 

 2.ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ Senstar-100 ʢʦʤʧʘʥʠʠ Senstar Stellar, ʨʝʰʘʶʱʘʷ 

ʟʘʜʘʯʠ ʧʝʨʠʤʝʪʨʦʚʦʡ ʦʭʨʘʥʳ ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ;  

3. ʋʧʨʘʚʣʝʥʠʝ ʙʦʨʪʦʚʳʤ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ çʐʘʪʪʣè ʨʝʘʣʠʟʦʚʘʥʦ 

ʥʘ ʦʩʥʦʚʝ QNX 

4. ʨʘʜʠʦʥʫʢʣʠʜʥʳʡ ʘʥʘʣʠʟʘʪʦʨ RASA ʢʦʤʧʘʥʠʠ Pacific Northwest National Laboratory 

ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʷʜʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ;  

5. ʤʥʦʛʦʮʝʣʝʚʳʝ ʘʚʪʦʥʦʤʥʳʝ ʧʦʜʚʦʜʥʳʝ ʨʦʙʦʪʳ (ʄʊ-98, TSL ʠ ʜʨ.) ʨʘʟʨʘʙʦʪʢʠ 

ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʤʦʨʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ɼɺʆ ʈɸʅ  

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʫʧʦʤʷʥʫʪʴ ʪʘʢʠʝ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ, ʢʘʢ ʩʪʘʣʝʣʠʪʝʡʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʜʦʙʳʯʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʘʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, 

ʘʚʠʘʮʠʦʥʥʳʝ ʠ ʤʦʨʩʢʠʝ ʪʨʝʥʘʞʸʨʳ ʠ ʩʠʤʫʣʷʪʦʨʳ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʪʝʣʝʬʦʥʥʳʝ ʩʪʘʥʮʠʠ ʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʤʠ 

ʘʧʧʘʨʘʪʘʤʠ, ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʠʙʦʨʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ.  

ʅʘ ʤʘʨʪ 2009 ʛʦʜʘ ʨʝʰʝʥʠʷ ʥʘ ʙʘʟʝ QNX ʣʠʮʝʥʟʠʨʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʙʦʣʝʝ 

ʯʝʤ 10,1 ʤʠʣʣʠʦʥʘʭ ʝʜʠʥʠʮ ʪʝʭʥʠʢʠ ʦʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʝʜʫʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʚʢʣʶʯʘʷ BMW, Chrysler, Fiat, Ford, Honda, Hyundai, Mazda, Mitsubishi, Nissan, 

Saab, SsangYong, Toyota ʠ Volkswagen. [18] ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʝ ʘʚʪʦʤʦʙʠʣʠ ʚʳʧʫʩʢʘʶʪʩʷ ʧʦʜ 

ʤʘʨʢʘʤʠ Alfa Romeo, Audi, Cadillac, Chevrolet, Honda, Hummer, Infiniti, Jeep,Mini, Mercedes, 

Opel ʠ ʜʨʫʛʠʤʠ. 



 

 

427 ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠï2 0 1 6 

ɸ ʯʪʦ ʞʝ ʪʘʢʦʛʦ ʧʨʠʤʝʯʘʪʝʣʴʥʦʛʦ ʚ QNX ʜʣʷ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ? ʅʘʚʝʨʥʷʢʘ ʫʞʝ 

ʜʦʛʘʜʘʣʠʩʴ. ʕʪʦ ʥʘʜʸʞʥʦʩʪʴ. ʇʦʥʷʪʥʦʝ ʜʝʣʦ, ʝʩʣʠ ʚʳʩʦʢʦʙʶʜʞʝʪʥʳʡ ʙʠʟʥʝʩ ʦʩʥʦʚʘʥ ʥʘ 

ʢʘʯʝʩʪʚʝ ʠ ʥʘ ʜʦʚʝʨʠʠ ʢ ʤʘʨʢʝ, ʪʦ ʣʶʙʘʷ ʦʰʠʙʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʨʘʭʫ. ʉʚʦʶ ʥʘʜʸʞʥʦʩʪʴ 

ʦʥ ʜʦʢʘʟʘʣ ʟʘ 30 ʣʝʪ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɼʘ, ʧʝʨʚʘʷ ʚʝʨʩʠʷ QNX ʚʳʰʣʘ ʚ 1981 ʛʦʜʫ. ʅʝ 

ʪʦʣʴʢʦ ʥʘʜʸʞʥʦʩʪʴ ʧʨʠʚʣʝʢʘʝʪ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʥʦ ʠ ʩʘʤʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

QNX, ʥʘʮʝʣʝʥʥʦʩʪʴ QNX ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʨʳʥʦʢ. 

ʅʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ QNX 

Audi Multi Media Interface ð ʫʧʨʘʚʣʝʥʠʝ ʥʘʚʠʛʘʮʠʝʡ, ʙʝʩʧʨʦʚʦʜʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, 

ʘʫʜʠʦʜʠʩʢʘʤʠ ʠ ʩʧʫʪʥʠʢʦʚʳʤ ʨʘʜʠʦ. 

BMW Infotainment ð ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘʚʠʛʘʮʠʝʡ, ʘʫʜʠʦ, 

ʧʦʜʢʣʶʯʝʥʠʝʤ ʧʣʝʡʨʦʚ ʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʛʘʨʥʠʪʫʨ. 

Porsche Communication Management System ð ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʬʫʥʢʮʠʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʥʘʚʠʛʘʮʠʠ ʠ ʘʫʜʠʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

Chrysler MyGiG Multimedia Entertainment System ð ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ ʠ ʤʫʣʴʪʠʤʝʜʠʘ. 

Hyundai Mobis MTS-1 Navigation System ð ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ, ʛʨʦʤʢʦʡ ʩʚʷʟʠ, 

ʨʘʟʚʣʝʯʝʥʠʡ, ʫʧʨʘʚʣʝʥʠʷ ʩʪʝʢʣʦʧʦʜʲʝʤʥʠʢʘʤʠ ʠ ʨʝʛʫʣʠʨʦʚʢʠ ʩʠʜʝʥʠʡ. 

Chrysler Pacifica UConnect ð ʩʠʩʪʝʤʘ ʛʨʦʤʢʦʡ ʩʚʷʟʠ ʠ ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʆʜʥʘ ʠʟ ʧʦʩʣʝʜʥʠʭ ʨʘʙʦʪ ʢʦʤʘʥʜʳ QNX ʵʪʦ ʢʦʥʮʝʧʪ Jeep Wrangler. ʉʣʝʜʫʶʱʝʝ ʚʠʜʝʦ 

ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʮʝʩʩ ʝʛʦ ʩʦʟʜʘʥʠʷ: 

QNX ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʦ ʚʩʸʤ ʤʠʨʝ, ʥʦ ʠ ʚ ʈʦʩʩʠʠ. ɺ ʦʜʥʦʡ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʟʘʤʝʪʦʢ ʷ ʨʘʩʩʢʘʞʫ ʦʙ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʨʳʥʢʘ ʥʘ ʦʩʥʦʚʝ 

QNX. 

ʂʦʤʧʘʥʠʠ QNX ʠ Intel ʦʙʲʷʚʠʣʠ ʦ ʥʦʚʦʤ ʧʘʨʪʥʝʨʩʪʚʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʥʘʜʝʶʪʩʷ 

ʧʦʩʪʨʦʠʪʴ çʘʚʪʦʤʦʙʠʣʴ ʙʫʜʫʱʝʛʦè. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʥʦʚʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, Intel ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ 

ʩ QNX ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʮʠʬʨʦʚʦʤ ʢʣʘʩʪʝʨʝ ʧʨʠʙʦʨʦʚ ʠ ʧʝʨʝʜʦʚʳʭ ʩʠʩʪʝʤʘʭ ʧʦʤʦʱʠ 

ʚʦʜʠʪʝʣʶ. 
ʃʠʪʝʨʘʪʫʨʘ 

1. ɿʳʣʴ ʉ.ʅ. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ QNX: ʦʪ ʪʝʦʨʠʠ ʢ ʧʨʘʢʪʠʢʝ. - 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. - 

ʉʇʙ.:  ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2004. - 192 ʩ.: ʠʣ. 

2. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ QNX Neutrino 6.3. ʉʠʩʪʝʤʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ. 

3. Wikipedia, ʠʥʪʝʨʥʝʪ-ʵʥʮʠʢʣʦʧʝʜʠʷ, http://wikipedia.org 

4. ɸʣʝʢʩʝʝʚ ɼ. ʠ ʜʨ. "ʇʨʘʢʪʠʢʘ ʨʘʙʦʪʳ ʩ QNX" 

5. https://www.blackberrys.ru/review/5219.html 

http://www.qnx.com/products/qnxcar/index.html


 

 

428 ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠï2 0 1 6 

ʋɼʂ 62-838 

ɻʀɹʈʀɼʅʓɽ ɼɺʀɻɸʊɽʃʀ ɸɺʊʆʄʆɹʀʃɽʁ 

ɻʫʱʘ ɸ.ʖ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽʞʦʚ ɺ.ɼ. 

ɻʠʙʨʠʜʥʘʷ ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠ 

ʵʣʝʢʪʨʦʤʦʪʦʨ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʥʴʰʠʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʩʥʠʞʘʝʪ ʪʦʢʩʠʯʥʦʩʪʴ ʚʳʭʣʦʧʥʳʭ 

ʛʘʟʦʚ. ʆʜʥʘʢʦ, ʯʝʤ ʵʢʦʥʦʤʠʯʥʝʝ ʛʠʙʨʠʜʥʳʡ ʘʚʪʦʤʦʙʠʣʴ, ʪʝʤ ʙʦʣʝʝ ʸʤʢʠʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʝʤʫ 

ʪʨʝʙʫʶʪʩʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʤ ʚʳʰʝ ʝʛʦ ʮʝʥʘ. 

 
ʇʨʠʤʝʨ ʛʠʙʨʠʜʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ Honda Insight 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʫʶ ʨʦʣʴ ʚ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʝ ʠʛʨʘʝʪ ʵʣʝʢʪʨʦʤʦʪʦʨ, ʛʠʙʨʠʜʳ 

ʜʝʣʷʪʩʷ ʥʘ ʫʤʝʨʝʥʥʳʝ (mildhybrids) ʠ ʧʦʣʥʳʝ (fullhybrids). ʋ ʧʝʨʚʳʭ ʵʣʝʢʪʨʦʤʦʪʦʨ ʩʣʫʞʠʪ 

ʧʦʤʦʱʥʠʢʦʤ ʜʚʠʛʘʪʝʣʶ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʫ ʭʵʪʯʙʝʢʘHonda Insight. 

ɺʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʧʨʦʝʭʘʪʴ ʥʝʢʦʪʦʨʦʝ ʨʘʩʩʪʦʷʥʠʝ ʥʘ ʦʜʥʦʡ ʵʣʝʢʪʨʦʪʷʛʝ, ʢʘʢ Lexus RX 400h. 

ɽʩʪʴ ʝʱʸ ʷʢʦʙʳ ʤʠʢʨʦʛʠʙʨʠʜʳ ð ʧʨʠʜʫʤʘʥʥʳʡ ʤʘʨʢʝʪʦʣʦʛʘʤʠ ʪʝʨʤʠʥ ʜʣʷ ʨʝʢʣʘʤʳ 

ʩʠʩʪʝʤʳ start/stop. ʅʦ ʧʦʩʣʝʜʥʷʷ ʧʦ ʩʫʪʠ ð ʛʝʥʝʨʘʪʦʨ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. ɸ ʤʳ 

ʛʦʚʦʨʠʤ ʦ ʩʭʝʤʘʭ, ʛʜʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʧʝʨʝʜʘʶʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʢʦʣʸʩʘ. 

ʉʭʝʤʳ ʛʠʙʨʠʜʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʪʨʠ ʦʩʥʦʚʥʳʝ ʩʭʝʤʳ ʫʩʪʨʦʡʩʪʚʘ ʛʠʙʨʠʜʥʳʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ: 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʠ ʩʤʝʰʘʥʥʘʷ.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʛʠʙʨʠʜʥʘʷ ʩʭʝʤʘ ʧʦʷʚʠʣʘʩʴ ʧʝʨʚʦʡ (ʝʸ ʧʨʠʜʫʤʘʣ ʚ 1899 ʛʦʜʫ ʩʘʤ 

ʌʝʨʜʠʥʘʥʜ ʇʦʨʰʝ), ʥʦ ʚ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʤʝʥʴʰʝ. ʇʦ ʥʝʡ, ʥʘʧʨʠʤʝʨ, 

ʧʦʩʪʨʦʝʥʳ ʩʠʣʦʚʳʝ ʘʛʨʝʛʘʪʳ ʢʘʨʴʝʨʥʳʭ ʩʘʤʦʩʚʘʣʦʚ, ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʙʫʩʦʚ ʠ ʣʦʢʦʤʦʪʠʚʦʚ. ɺ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʭʝʤʝ ʢʦʣʸʩʘ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʤʦʪʦʨ, ʘ ʤʘʣʦʣʠʪʨʘʞʥʳʡ ɼɺʉ 

ʢʨʫʪʠʪ ʛʝʥʝʨʘʪʦʨ, ʚʳʨʘʙʘʪʳʚʘʶʱʠʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʊʫʪ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ ʠ ʤʦʱʥʦʤ ʜʚʠʛʘʪʝʣʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. ɿʘʪʦ ʪʨʝʙʫʶʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨʳ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʢʝʣʴ-ʤʝʪʘʣʣʦʛʠʜʨʠʜʥʳʝ, ʙʦʣʴʰʦʡ ʸʤʢʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʛʠʙʨʠʜʥʘʷ ʩʭʝʤʘ  

 
ʇʨʠʤʝʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʛʠʙʨʠʜʥʦʡ ʩʭʝʤʳ 

 

ʉʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʩʝʡʯʘʩ ʩʭʝʤʘ ð ʧʘʨʘʣʣʝʣʴʥʘʷ. ʆʥʘ ʟʘʧʘʪʝʥʪʦʚʘʥʘ ʝʱʸ ʚ 1905 

ʛʦʜʫ ʥʝʤʮʝʤ ɻʝʥʨʠ ʇʠʧʝʨʦʤ. ɽʡ ʦʪʚʝʯʘʶʪ ʧʦʯʪʠ ʚʩʝ ʫʤʝʨʝʥʥʳʝ ʛʠʙʨʠʜʳ. ʆʥʠ ʦʩʥʘʱʘʶʪʩʷ 

ʤʦʱʥʳʤ ʵʣʝʢʪʨʦʤʦʪʦʨʦʤ (10ï15 ʢɺʪ), ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʜʚʠʛʘʪʝʣʶ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ 

ʧʨʠ ʨʘʟʛʦʥʝ, ʘ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ ʟʘʧʘʩʘʝʪ ʨʝʢʫʧʝʨʘʪʠʚʥʫʶ ʵʥʝʨʛʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʤʠʩʩʠʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʘʨʠʘʪʦʨ ʠʣʠ ʧʣʘʥʝʪʘʨʥʘʷ ʧʝʨʝʜʘʯʘ. 
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ʈʠʩʫʥʦʢ 2. ʇʘʨʘʣʣʝʣʴʥʘʷ ʛʠʙʨʠʜʥʘʷ ʩʭʝʤʘ 

 

 
ʇʨʠʤʝʨ ʧʘʨʘʣʣʝʣʴʥʦʡ ʛʠʙʨʠʜʥʦʡ ʩʭʝʤʳ 

 

ʅʦ ʢʦʤʧʘʥʠʷ Honda ʥʘʰʣʘ ʚʦʟʤʦʞʥʳʤ ʦʩʥʘʩʪʠʪʴ ʩʚʦʸ ʙʝʥʟʦʵʣʝʢʪʨʠʯʝʩʢʦʝ ʢʫʧʝ CR-Z 

ʰʝʩʪʠʩʪʫʧʝʥʯʘʪʦʡ çʤʝʭʘʥʠʢʦʡè. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʪʠʝʚʦ-

ʠʦʥʥʳʝ ʠʣʠ ʣʠʪʠʝʚʦ-ʧʦʣʠʤʝʨʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ. ʋʤʝʨʝʥʥʳʝ ʛʠʙʨʠʜʳ ʥʝ ʪʨʝʙʫʶʪ ʸʤʢʠʭ 

ʙʘʪʘʨʝʡ ʥʘ ʙʦʨʪʫ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʜʦʩʪʫʧʥʳ ʧʦ ʮʝʥʝ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʧʨʠʩʤʘʪʨʠʚʘʶʪʩʷ ʢ ʜʦʨʦʛʫʱʠʤ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʘʤ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ 

ʦʪʜʘʚʘʪʴ ʪʦʢ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʞʝ ʩʤʝʰʘʥʥʳʝ, ʠʣʠ, ʢʘʢ ʠʭ ʝʱʸ ʥʘʟʳʚʘʶʪ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʧʘʨʘʣʣʝʣʴʥʳʝ ʛʠʙʨʠʜʳ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ð ʭʵʪʯʙʝʢ Toyota 

Prius ʠ ʃʝʢʩʫʩʳ ʩ ʠʥʜʝʢʩʦʤ h, ʦʩʥʘʱʸʥʥʳʝ ʬʠʨʤʝʥʥʳʤ çʩʠʥʝʨʛʠʪʠʯʝʩʢʠʤè ʧʨʠʚʦʜʦʤ HSD 

(Hybrid Synergy Drive). ʏʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʧʨʠʥʮʠʧ ʝʛʦ ʨʘʙʦʪʳ ʤʳ ʧʨʠʚʦʜʠʤ ʥʠʞʝ ʥʘʛʣʷʜʥʫʶ 

ʜʝʤʦʥʩʪʨʘʮʠʶ. 
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ɹʣʘʛʦʜʘʨʷ ʧʣʘʥʝʪʘʨʥʦʡ ʧʝʨʝʜʘʯʝ ʠ ʚʦʟʥʠʢʘʝʪ ʩʠʥʝʨʛʠʷ ð ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʠʛʘʪʝʣʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠ ʵʣʝʢʪʨʦʤʦʪʦʨʘ. ʊʫʪ ɼɺʉ ʢʨʫʪʠʪ ʢʦʣʸʩʘ ʚ ʧʘʨʝ ʩ ʵʣʝʢʪʨʦʤʦʪʦʨʦʤ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʨʘʱʘʷ ʛʝʥʝʨʘʪʦʨ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ: 

ʵʣʝʢʪʨʦʥʠʢʘ ʨʝʛʫʣʠʨʫʝʪ ʦʙʦʨʦʪʳ ʤʦʪʦʨʦʚ ʠ ʛʝʥʝʨʘʪʦʨʘ, ʧʨʝʚʨʘʱʘʷ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʚ 

ʙʝʩʩʪʫʧʝʥʯʘʪʫʶ ʪʨʘʥʩʤʠʩʩʠʶ ECVT. 

ɹʦʣʴʰʠʥʩʪʚʦ ʜʚʠʛʘʪʝʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʛʠʙʨʠʜʘʭ, ð ʙʝʥʟʠʥʦʚʳʝ. ʄʥʦʛʠʝ 

ʨʘʙʦʪʘʶʪ ʧʦ ʮʠʢʣʫ ɸʪʢʠʥʩʦʥʘ ʩ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʪʘʢʪʦʤ ʩʞʘʪʠʷ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʨʘʙʦʯʠʤ ʧʨʦʮʝʩʩʦʤ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʢʘʟʘʣʦʩʴ ʙʳ, ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʭ ʜʠʟʝʣʴʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ 

ʩʜʝʨʞʠʚʘʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʛʠʙʨʠʜʦʚ ʧʨʦʜʘʶʪʩʷ ʚ ʥʝ ʟʥʘʢʦʤʦʡ ʩ ʜʠʟʝʣʝʤ 

ɸʤʝʨʠʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʜʠʟʝʣʴʥʳʡ ʤʦʪʦʨ ʜʦʨʦʞʝ ʙʝʥʟʠʥʦʚʦʛʦ, ʘ ʵʪʦ ʣʠʰʴ ʫʚʝʣʠʯʠʚʘʝʪ 

ʥʝʤʘʣʫʶ ʮʝʥʫ ʛʠʙʨʠʜʘ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. http://auto-wiki .ru/gibridnaya-silovaya-ustanovka/ 

2. https://www.drive2.ru/l/1991010/ 
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ʋʄʅɸʗ ʇʓʃʔ  

ʅʘʫʤʝʥʢʦ ɼ.ɸ., ʈʦʩʣʠʢ ɸ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽʞʦʚ ɺ.ɼ. 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʅʝ ʩʦʚʩʝʤ ʧʨʠʚʳʯʥʳʤ ʜʣʷ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʪʝʨʤʠʥʦʤ 'ʫʤʥʘʷ ʧʳʣʴ' ʥʘʟʳʚʘʶʪʩʷ 

ʤʠʥʠʘʪʶʨʥʳʝ ʩʝʥʩʦʨʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʳʯʠʩʣʝʥʠʡ ʠ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʧʘʤʷʪʴʶ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʋʤʥʘʷ ʧʳʣʴ, ʫʪʠʣʠʪʘʨʥʳʡ ʪʫʤʘʥ ð ʵʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʥʦʨʦʙʦʪʦʚ, ʢʦʪʦʨʳʝ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʩʧʦʩʦʙʥʳ: 

¶ ʩʦʦʙʱʘ ʚʳʧʦʣʥʷʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʜʝʡʩʪʚʠʷ, 

¶ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ, ʧʝʨʝʭʦʜʠʪʴ ʠʟ ʨʘʩʩʝʷʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʤʦʥʦʣʠʪʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʦ ʠ ʩʘʤʠ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʨʘʟʤʝʨʘʤʠ ʚ ʥʝʩʢʦʣʴʢʦ ʥʘʥʦʤʝʪʨʦʚ. ʆʜʥʘʢʦ ʵʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦʢʘ ʝʱʝ ʜʘʣʝʢʠ ʦʪ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʀ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʨʘʜʠʦ ʠ ʦʧʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʧʨʠ ʪʘʢʠʭ ʨʘʟʤʝʨʘʭ. ʅʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʰʪʘʪʘ ɼʞʦʨʜʞʠʷ, ʧʦʭʦʞʝ, ʥʘʰʣʠ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʧʨʠʙʣʠʟʠʚʰʠʩʴ 

ʚʧʣʦʪʥʫʶ ʢ ʩʦʟʜʘʥʠʶ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʫʤʥʦʡ ʧʳʣʠè. 

ɽʩʣʠ ʙʳʪʴ ʪʦʯʥʳʤ, ʪʦ ʦʥʠ ʩʦʟʜʘʣʠ ʧʨʦʪʦʪʠʧ ʥʘʥʦʘʥʪʝʥʳ ʠʟ ʛʨʘʬʝʥʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʩʚʷʟʠ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʤʠʣʣʠʤʝʪʨʦʚʦʤ ʜʠʘʧʘʟʦʥʝ 

ʜʣʠʥ ʨʘʜʠʦʚʦʣʥ. 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʩʘʤʦʛʦ ʛʨʘʬʝʥʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ ʩʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʥʳ, 

ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʝʨʝʥʦʩʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ, ʜʚʠʛʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʨʘʚʥʦʡ 0,3 ʦʪ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʧʨʠʯʝʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʵʥʝʨʛʠʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʜʣʠʥʘ ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ ʠʣʠ ʨʘʜʠʦʩʠʛʥʘʣʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ 

ʛʨʘʬʝʥʘ ʙʫʜʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʨʘʟ ʤʝʥʴʰʝ ʜʣʠʥ ʚʦʣʥ ʦʙʳʯʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʊʦ ʝʩʪʴ, ʠʩʧʦʣʴʟʫʷ ʛʨʘʬʝʥʦʚʫʶ ʥʘʥʦʘʥʪʝʥʫ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʠʭ ʮʝʧʷʤʠ ʚ ʥʘʥʦʤʝʪʨʦʚʦʤ ʨʘʟʤʝʨʝ ʩ ʪʦʡ ʞʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʠ ʧʝʨʝʜʘʚʘʪʴ ʩʠʛʥʘʣʳ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʥʦ ʩ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʤʠ 

ʛʘʙʘʨʠʪʘʤʠ ʩʘʤʠʭ ʘʥʪʝʥʥ. 

ʇʨʠ ʵʪʦʤ ʥʘʥʦʘʥʪʝʥʳ ʧʦʪʨʝʙʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ, ʯʝʤ ʪʝ ʞʝ ʣʘʟʝʨʳ, 

ʢʦʪʦʨʳʝ ʚ ʧʨʠʥʮʠʧʝ ʤʦʛʣʠ ʙʳ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʧʨʠ ʪʘʢʠʭ ʤʘʣʝʥʴʢʠʭ ʨʘʟʤʝʨʘʭ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʚʳʛʣʷʜʠʪ ʪʘʢ. ɺʥʝʰʥʝʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ 

ʥʘʥʦʘʥʪʝʥʫ, ʚʦʟʙʫʞʜʘʝʪ ʚ ʥʝʡ ʘʢʪʠʚʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʬʝʥʘ 

ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʩʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʥʳ (ʫʤʥʘʷ ʧʳʣʴ), ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʜʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʨʷʜʦʤ ʩ ʵʪʦʡ ʘʥʪʝʥʥʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʵʬʬʝʢʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʫʶ ʤʝʞʜʫ ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʫʶ ʩʭʝʤʫ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʶʪ 

ʥʝʩʢʦʣʴʢʦ ʥʘʥʦʤʝʪʨʦʚ. 

ʀ ʭʦʪʷ ʢʦʥʮʝʧʮʠʷ ʧʦʢʘ ʯʪʦ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʨʘʙʦʪʦʢ, 

ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʤʥʦʡ ʧʳʣʠ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʷʱʠʭ ʝʝ ʘʥʪʝʥʥ ï ʧʨʦʩʪʦ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦ. ʕʪʦ ʠ ʧʝʨʝʜʘʯʘ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʠ ʠʥʪʝʨʥʝʪ ʩʠʛʥʘʣʦʚ ʧʦ ʩʧʫʪʥʠʢʫ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ, ʯʝʤ ʩʝʡʯʘʩ ʦʙʲʝʤʘʭ, ʠ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ ʧʦ ʨʘʟʤʝʨʫ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʧʨʠʙʦʨʦʚ ʚ ʤʝʜʠʮʠʥʝ, ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʥʘʫʢʠ ʥʘ ʥʦʚʦʤ ʫʨʦʚʥʝ, ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʀʩʪʦʨʠʷ 

ɿʘʤʝʪʠʤ, ʯʪʦ ʩʘʤʦ ʧʦʥʷʪʠʝ "ʫʤʥʘʷ ʧʳʣʴ" ð smartdust ʚʚʝʜʝʥʦ ʚ ʥʘʫʯʥʳʡ ʦʙʠʭʦʜ 

ʘʤʝʨʠʢʘʥʩʢʠʤ ʫʯʝʥʳʤ ʠʟ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʝʱʝ ʚ 2001 ʛʦʜʫ. ɺʧʨʦʯʝʤ, ʝʱʝ ʜʦ 
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ʵʪʦʛʦ, ʘ ʠʤʝʥʥʦ ʚ 1992 ʛʦʜʫ, ʚ ʉʐɸ ʙʳʣʦ ʩʦʟʜʘʥʦ ʙʶʨʦ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʦʩʴ ʩʦʟʜʘʥʠʝ 

ʢʦʤʧʘʢʪʥʳʭ ʤʠʢʨʦʵʣʝʢʪʨʦʥʥʳʭ ʠ ʬʦʪʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ. ʈʘʙʦʪʳ ʚʝʣʠʩʴ ʦʯʝʥʴ ʘʢʪʠʚʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʉʘʥʜʠʘ ʚ ʪʝʭ ʞʝ 90-ʭ ʛʦʜʘʭ ʙʳʣʘ ʩʦʟʜʘʥʘ ʤʦʜʝʣʴ ʨʦʙʦʪʘ MARV (Miniature 

Autonomous Robotic Vehicle), ʦʙʲʝʤʦʤ ʚʩʝʛʦ ʣʠʰʴ ʦʢʦʣʦ ʦʜʥʦʛʦ ʢʫʙʠʯʝʩʢʦʛʦ ʜʶʡʤʘ. ʋʞʝ ʚ 

2000 ʛʦʜʫ ʝʛʦ ʨʘʟʤʝʨʳ ʫʜʘʣʦʩʴ ʫʤʝʥʴʰʠʪʴ ʚ ʯʝʪʳʨʝ ʨʘʟʘ! ʇʨʠʯʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʠ ʨʘʟʤʝʨʳ 

"ʤʘʰʠʥʢʘ" ʠʤʝʝʪ ʧʨʦʮʝʩʩʦʨ ʩ ʧʘʤʷʪʴʶ 8 ʂʙʘʡʪ, ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ, ʤʠʢʨʦʬʦʥ, 

ʚʠʜʝʦʢʘʤʝʨʫ, ʭʠʤʠʯʝʩʢʠʡ ʩʝʥʩʦʨ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʦʙʦʨʫʜʦʚʘʪʴ ʵʪʦʛʦ ʨʦʙʦʪʘ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʴʶ, ʯʪʦʙʳ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʤʠʢʨʦʨʦʙʦʪʦʚ ʤʦʛʣʠ ʙʳ ʦʙʲʝʜʠʥʷʪʴʩʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʦʙʱʝʡ ʟʘʜʘʯʠ. 

ʇʦʢʦʣʝʥʠʷ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʢʦʥʮʝʧʮʠʠ 'ʫʤʥʦʡ ʧʳʣʠ', ʩʦʟʜʘʪʝʣʠ ʩʝʥʩʦʨʦʚ ʫʩʠʣʝʥʥʦ 

ʩʪʨʝʤʠʣʠʩʴ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʭ ʨʘʟʤʝʨʦʚ. ʆʜʥʘʢʦ, ʦʧʳʪ ʠʭ ʚʥʝʜʨʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʤʠʥʠʘʪʶʨʠʟʘʮʠʷ ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʝʪʩʪʚʫʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʧʝʨʚʳʝ ʦʙʨʘʟʮʳ 

'ʫʤʥʦʡ ʧʳʣʠ', ʩʦʟʜʘʥʥʳʝ ʢʦʨʧʦʨʘʮʠʝʡ Intel, ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʧʣʘʪʳ ʨʘʟʤʝʨʦʤ 3 ʭ 3 ʩʤ. 

ɽʱʝ ʦʜʥʦ, ʫʞʝ ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʩʝʥʩʦʨʦʚ, - ʢʦʥʪʨʦʣʴ ʟʘ ʩʠʩʪʝʤʘʤʠ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʉʝʥʩʦʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʪʨʫʙʘʭ ʠ ʩʠʛʥʘʣʠʟʠʨʫʶʪ ʦ 

ʜʨʦʞʘʥʠʠ ʪʨʫʙʳ, ʦ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʧʝʮʠʘʣʴʥʦʤʫ ʰʣʶʟʫ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ 

ʛʜʝ-ʪʦ ʥʘ ʬʦʥʘʨʝ ʠʣʠ ʥʘ ʜʦʤʝ ʚ ʧʨʝʜʝʣʘʭ ʜʦʩʷʛʘʝʤʦʩʪʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʩʝʥʩʦʨʦʚ. 

ʕʥʝʨʛʦʧʠʪʘʥʠʝ ʩʝʥʩʦʨʦʚ - ʦʪ ʙʘʪʘʨʝʝʢ, ʘ ʰʣʶʟʦʚ - ʦʪ ʩʝʪʠ. ɺ ɹʦʩʪʦʥʝ ʪʘʢʘʷ ʩʝʪʴ ʫʞʝ ʫʩʧʝʰʥʦ 

ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ. 

ʉʝʡʯʘʩ ʩʦʟʜʘʝʪʩʷ ʚʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ ʩʝʥʩʦʨʦʚ 'ʫʤʥʦʡ ʧʳʣʠ'. ɺ ʠʭ ʦʩʥʦʚʝ - 32-ʙʠʪʥʳʡ 

ʧʨʦʮʝʩʩʦʨ XScale, ʘ ʜʣʷ ʩʞʘʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ, ʪʘʢ ʞʝ 

ʢʘʢ ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʘʟʤʝʨʳ ʥʦʚʳʭ ʩʝʥʩʦʨʦʚ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʧʨʝʜʳʜʫʱʝʛʦ 

ʧʦʢʦʣʝʥʠʷ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ. ɺ ʥʦʚʳʭ ʩʝʥʩʦʨʘʭ - ʙʦʣʴʰʘʷ RAM ʠ FLASH-ʧʘʤʷʪʴ ʠ ʦʥʠ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʥʘ ʦʩʥʦʚʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Linux. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʥʠ ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʩ ʚʠʜʝʦʢʘʤʝʨ. 

ʆʪʜʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʚʦʧʨʦʩ ʵʥʝʨʛʦʧʠʪʘʥʠʷ. ɽʩʪʴ, ʥʘʧʨʠʤʝʨ, 

ʧʨʦʝʢʪʳ ʧʠʪʘʥʠʷ ʩʝʥʩʦʨʦʚ ʦʪ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʨʘʟʤʝʨʦʤ 10ʭ10 ʩʤ. ʀʩʩʣʝʜʫʶʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʠʙʨʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʉ ʧʦʤʦʱʴʶ ʩʝʥʩʦʨʦʚ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʶ ʠʜʝʶ ʧʨʦʘʢʪʠʚʥʳʭ, ʠʣʠ ʫʧʨʝʞʜʘʶʱʠʭ 

ʚʳʯʠʩʣʝʥʠʡ'. 

ɼʦ ʩʠʭ ʧʦʨ ʢʦʤʧʴʶʪʝʨʳ ʜʝʣʘʶʪ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʠʤ ʛʦʚʦʨʠʪ ʯʝʣʦʚʝʢ. ɸ ʚʦʪ ʚ ʙʫʜʫʱʝʤ, 

ʥʘʰʠ ʇʂ ʙʫʜʫʪ ʩʘʤʠ ʧʨʝʜʫʛʘʜʳʚʘʪʴ ʥʘʰʠ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʚ 

ʥʘʰʠʭ ʠʥʪʝʨʝʩʘʭ. ʂʦʤʧʴʶʪʝʨ ʙʫʜʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʢʫʱʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʧʨʦʠʟʚʦʜʠʪʴ 

ʫʧʨʝʞʜʘʶʱʠʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʧʨʝʜʣʘʛʘʪʴ ʥʘʤ ʪʝ ʠʣʠ ʠʥʳʝ ʚʘʨʠʘʥʪʳ ʚʦʟʤʦʞʥʳʭ ʜʘʣʴʥʝʡʰʠʭ 

ʜʝʡʩʪʚʠʡ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʘʞʝ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʩʘʤ, ʦʩʚʦʙʦʞʜʘʷ ʥʘʩ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʦʚʝʨʰʝʥʠʷ ʨʫʪʠʥʥʳʭ ʧʨʦʮʝʜʫʨ. 

ʇʨʠʤʝʥʝʥʠʝ 

ɼʦʙʘʚʠʚ ʪʘʢʠʝ ʤʠʢʨʦʜʘʪʯʠʢʠ ʚ ʢʨʘʩʢʫ, ʢʦʪʦʨʦʡ ʦʢʨʘʰʠʚʘʶʪ ʩʘʤʦʣʝʪʳ, ʤʳ ʧʦʣʫʯʠʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɸ ʝʩʣʠ ʦʥʠ ʙʫʜʫʪ ʚ ʢʨʘʩʢʝ 

ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ, ʪʦ ʦʥʠ ʩʤʦʛʫʪ ʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʦ ʧʦʞʘʨʝ, ʟʘʜʳʤʣʝʥʠʠ ʠ ʜʘʞʝ 

ʧʨʝʚʳʰʝʥʠʠ ʦʙʲʝʤʦʚ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʢʠʩʣʦʪʳ. ʂʦʥʝʯʥʦ, ʧʦʜʦʙʥʘʷ ʢʨʘʩʢʘ ʙʫʜʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʨʦʞʝ ʦʙʳʯʥʦʡ, ʪʘʢ ʯʪʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ ʜʝʣʦ ʥʝ 

ʩʣʠʰʢʦʤ-ʪʦ ʠ ʙʣʠʟʢʦʛʦ ʙʫʜʫʱʝʛʦ, ʥʦ ʚʦʪ ʥʘ ʘʪʦʤʥʳʭ ʧʦʜʚʦʜʥʳʭ ʣʦʜʢʘʭ ʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ 

ʝʝ ʚʧʦʣʥʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʙʫʢʚʘʣʴʥʦ ʫʞʝ ʟʘʚʪʨʘ ð ʜʝʣʦ ʣʠʰʴ ʟʘ "ʤʘʣʳʤ" ð ʩʦʟʜʘʪʴ ʪʘʢʠʝ 

ʤʠʢʨʦʫʩʪʨʦʡʩʪʚʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʤ ʧʠʪʘʥʠʝ. ʂʩʪʘʪʠ, ʦʙʨʘʟʝʮ, ʨʘʟʤʝʨʦʤ ʚ ʦʜʠʥ ʢʫʙʠʯʝʩʢʠʡ 

ʤʠʣʣʠʤʝʪʨ, ʩʥʘʙʞʝʥʥʳʡ ʩʝʥʩʦʨʦʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʚʠʞʝʥʠʷ ʠ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʤ ʩʠʛʥʘʣʦʚ, 

ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ.  

ɸ ʯʪʦ ʪʘʢʦʝ ʦʜʠʥ ʤʠʣʣʠʤʝʪʨ?! ʆʯʝʥʴ ʟʘʤʘʥʯʠʚʦ, ʩʯʠʪʘʝʪ ɼʞʦʰʫʘ ʉʤʠʪ, ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʃʘʙʦʨʘʪʦʨʠʠ ʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ɺʘʰʠʥʛʪʦʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʉʠʵʪʣʝ, ʧʦʢʨʳʪʴ ʚʩʝ 

ʚʦʢʨʫʛ ʪʘʢʠʤʠ ʜʘʪʯʠʢʘʤʠ ʠ ʜʘʪʴ ʠʤ ʢʦʤʘʥʜʫ ʦʪʩʣʝʞʠʚʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʝ ʥʘʩ ʷʚʣʝʥʠʷ ʠ 
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ʦʙʲʝʢʪʳ. ʅʦ ʪʫʪ ʚʩʪʘʝʪ ʧʨʦʙʣʝʤʘ ʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺʧʨʦʯʝʤ, ʥʘʜ ʵʪʦʡ 

ʧʨʦʙʣʝʤʦʡ ʩʝʛʦʜʥʷ ʪʦʞʝ ʨʘʙʦʪʘʶʪ, ʧʨʠʯʝʤ ʩʨʘʟʫ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ 

ʠ ʢʨʦʰʝʯʥʳʝ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʨʷʤʦ ʥʘ "ʩʧʠʥʝ" ʫ ʵʪʠʭ ʢʨʦʰʝʯʥʳʭ 

ʨʦʙʦʪʦʚ, ʠ ʪʘʢʞʝ ʪʝʨʤʦʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʳ, ʧʨʝʦʙʨʘʟʫʶʱʠʝ ʪʝʧʣʦ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʝʝ ʧʨʠʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʠʜʫʤʘʣʠ ʘʤʝʨʠʢʘʥʩʢʠʝ 

ʚʦʝʥʥʳʝ, - ʧʦʨʘʞʝʥʠʝ ʪʘʥʢʦʚ ʧʨʦʪʠʚʥʠʢʘ: ʦʙʣʘʢʦ ʤʠʢʨʦʨʦʙʦʪʦʚ, ʥʝʩʫʱʠʭ ʟʘʨʷʜ, ʦʢʫʪʳʚʘʝʪ 

ʙʨʦʥʠʨʦʚʘʥʥʫʶ ʤʘʰʠʥʫ ʠ ʚʟʨʳʚʘʝʪʩʷ. ʃʠʙʦ ʬʠʟʠʯʝʩʢʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʩʠʣ ʧʨʦʪʠʚʥʠʢʘ ʩ 

ʧʦʤʦʱʴʶ ʤʠʢʨʦʟʘʨʷʜʦʚ ʚʟʨʳʚʯʘʪʢʠ. ɹʫʜʫʯʠ ʩʙʨʦʰʝʥʥʳʤʠ ʩ ʩʘʤʦʣʝʪʘ (ʝʩʪʝʩʪʚʝʥʥʦ, 

ʙʝʩʧʠʣʦʪʥʦʛʦ) ʦʙʣʘʢʦ ʩʘʤʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʱʝʪ ʮʝʣʠ, ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʢʣʘʩʪʝʨʳ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʠʭ ʧʦʨʘʞʝʥʠʷ ʨʘʟʤʝʨʘ, ʦʙʣʝʧʣʷʝʪ ʠʭ, ʧʨʦʥʠʢʥʫʚ ʚ ʥʝʟʘʱʠʱʝʥʥʳʝ ʤʝʩʪʘ, 

ʩʠʥʭʨʦʥʥʦ ʧʦʜʨʳʚʘʝʪʩʷ. ʇʦʣʫʯʠʚʰʠʡʩʷ ʦʙʲʝʤʥʳʡ ʚʟʨʳʚ ʩʞʠʛʘʝʪ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʠʢʦʡ ʠ ʦʧʫʩʪʦʰʘʝʪ ʩʘʤʳʝ ʟʘʱʠʱʝʥʥʳʝ ʙʦʤʙʦʫʙʝʞʠʱʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʥʝʜʦʩʪʫʧʥʦʡ ʦʙʳʯʥʳʤ ʚʠʜʘʤ ʚʦʦʨʫʞʝʥʠʷ. 

ɹʦʣʝʝ ʤʠʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʢ ʧʨʠʤʝʨʫ, ʨʘʟʚʝʜʢʘ ʤʝʩʪʥʦʩʪʠ ʠ ʰʧʠʦʥʘʞ, ʪʨʝʙʫʝʪ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʨʝʜʩʪʚ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʩʚʷʟʠ. ʇʦʵʪʦʤʫ, ʧʦ ʧʨʦʛʥʦʟʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʥʦ ʩʪʘʥʝʪ ʦʩʫʱʝʩʪʚʠʤʦ ʩ 

ʧʦʤʦʱʴʶ ʫʤʥʦʡ ʧʳʣʠ ʥʝ ʨʘʥʝʝ, ʯʝʤ ʚ 2014-2017 ʛʛ. ʉʮʝʥʘʨʠʡ ʜʝʡʩʪʚʠʡ ʟʜʝʩʴ ʙʫʜʝʪ 

ʩʣʝʜʫʶʱʠʤ. ʈʘʩʧʳʣʝʥʥʦʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʚʘʞʥʦʛʦ ʦʙʲʝʢʪʘ ʦʙʣʘʢʦ ʥʝʟʘʤʝʪʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ 

ʝʛʦ ʩʪʦʨʦʥʫ, ʧʦʧʫʪʥʦ ʚʳʙʠʨʘʷ ʦʧʪʠʤʘʣʴʥʳʝ ʤʝʩʪʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʩʫʙʦʙʣʘʯʢʦʚ. ʆʙʣʘʢʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʢʘʞʜʘʷ ʧʳʣʠʥʢʘ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʪʜʝʣʴʥʳʡ ʧʠʢʩʝʣʴ ʤʘʪʨʠʮʳ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʩʚʷʟʠ ʩ ʩʦʩʝʜʷʤʠ, ʩʪʨʝʤʠʪʩʷ ʟʘʥʷʪʴ ʣʫʯʰʫʶ 

ʧʦʟʠʮʠʶ ʜʣʷ ʙʦʣʴʰʝʛʦ ʦʙʟʦʨʘ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɾʫʯʢʠ (ʠʣʠ, ʚʦʟʤʦʞʥʦ, 'ʤʦʰʢʠ') ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʢʦʥʪʨʦʣʴ ʟʘ ʟʚʫʢʘʤʠ. ʉʘʤʘʷ ʩʣʦʞʥʘʷ ʯʘʩʪʴ, ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʰʪʘʙ ʨʘʟʚʝʜʢʠ, ʚ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʚʨʷʜ ʣʠ ʩʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʟʘʩʳʣʢʠ ʘʛʝʥʪʘ ʩ ʫʩʪʨʦʡʩʪʚʦʤ, ʩʯʠʪʳʚʘʶʱʠʤ 

ʝʝ ʢʘʢ ʚ ʩʦʚʨʝʤʝʥʥʳʭ RFID-ʩʠʩʪʝʤʘʭ. 

ʈʦʙʦʪʳ ʙʫʜʫʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʩʝʙʝ ʧʦʜʦʙʥʳʭ ʠʟ ʧʦʜʨʫʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʰʧʠʦʥʠʪʴ, 

ʧʝʨʝʜʘʚʘʷ ʠʥʬʦʨʤʘʮʠʶ ʚ ʛʣʘʚʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʘ ʧʦ ʢʦʤʘʥʜʝ ʠʟ ʎʝʥʪʨʘ ʧʦʡʜʫʪ ʚ ʥʘʩʪʫʧʣʝʥʠʝ: 

ʧʨʦʥʠʢʥʫʪ ʚ ʪʝʣʘ ʚʨʘʞʝʩʢʠʭ ʩʦʣʜʘʪ (ʫʙʠʚʘʷ ʠʭ ʠʣʠ ʧʨʦʩʪʦ ʦʙʝʟʜʚʠʞʠʚʘʷ), ʦʩʪʘʥʦʚʷʪ ʣʶʙʦʡ 

ʜʚʠʛʘʪʝʣʴ, ʧʝʨʝʦʨʠʝʥʪʠʨʫʶʪ ʣʶʙʦʡ ʩʠʛʥʘʣ ʠʣʠ ʞʝ ʧʨʦʩʪʦ ʚʟʦʨʚʫʪʩʷ, ʫʥʠʯʪʦʞʘʷ ʪʝʭʥʠʢʫ ʠ 

ʞʠʚʫʶ ʩʠʣʫ ʥʘ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʄʘʣʜʝʨ ʩʦʦʙʱʠʣ, ʯʪʦ ʘʤʝʨʠʢʘʥʩʢʠʝ ʫʯʝʥʳʝ 

ʨʘʟʨʘʙʦʪʘʣʠ ʥʝʩʢʦʣʴʢʦ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ ʥʘ ʧʨʠʥʮʠʧʝ "ʫʤʥʦʡ ʧʳʣʠ". ʆʜʥʘ ʩʝʪʴ ʧʨʦʭʦʜʠʪ 

"ʙʦʝʚʳʝ" ʠʩʧʳʪʘʥʠʷ ʚ ɸʬʛʘʥʠʩʪʘʥʝ, ʛʜʝ ʚʦʦʨʫʞʝʥʥʳʝ ʩʠʣʳ Cʐɸ ʨʘʟʤʝʩʪʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʪʳʩʷʯ ʩʝʥʩʦʨʦʚ ʩ ʮʝʣʴʶ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʝʨʝʜʚʠʞʝʥʠʡ ʙʦʝʚʦʡ ʪʝʭʥʠʢʠ. ɼʨʫʛʘʷ ʩʝʪʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʦʩʪʨʦʚʝ ɼʠʢʦʡ ʫʪʢʠ ʚ ʰʪʘʪʝ ʄʵʥ, ʛʜʝ ʩ ʝʝ ʧʦʤʦʱʴʶ ʫʯʝʥʳʝ ʠʟʫʯʘʶʪ 

ʤʠʛʨʘʮʠʶ ʙʫʨʝʚʝʩʪʥʠʢʦʚ, ʝʱʝ ʦʜʥʘ - ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʳ ʩʠʤʫʣʷʪʦʨʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ɹʝʨʢʣʠ. 

ɺʧʨʦʯʝʤ, ʫ ʨʦʙʦʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠ ʤʠʨʥʳʝ ʟʘʜʘʯʠ, ʥʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʦʢʦʣʦʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʩʪʘʝʢ ʤʠʢʨʦʩʧʫʪʥʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʩʣʦʞʥʘʷ 

ʧʨʦʙʣʝʤʘ: ʢʘʢ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʧʨʘʚʣʷʪʴ ʤʥʦʞʝʩʪʚʦʤ ʤʝʭʘʥʠʟʤʦʚ. ʇʨʝʜʩʪʘʚʠʤ ʩʝʙʝ, ʯʪʦ 

ʜʝʩʷʪʢʘʤʠ ʪʳʩʷʯ ʨʦʙʦʪʦʚ ʥʫʞʥʦ ʫʧʨʘʚʣʷʪʴ ʠʟ ʦʜʥʦʛʦ ʮʝʥʪʨʘ. ʊʘʤ ʜʦʣʞʝʥ ʩʪʦʷʪʴ ʤʦʱʥʳʡ 

ʩʚʝʨʭʢʦʤʧʴʶʪʝʨ, ʩʧʦʩʦʙʥʳʡ ʦʪʩʣʝʜʠʪʴ ʧʦʣʦʞʝʥʠʝ ʢʘʞʜʦʛʦ ʨʦʙʦʪʘ ʠ ʜʘʪʴ ʝʤʫ ʠʥʩʪʨʫʢʮʠʶ. 

ʕʪʦ ʪʨʝʙʫʝʪ ʦʛʨʦʤʥʳʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ, ʘ ʢʨʦʤʝ ʪʦʛʦ, ʚʝʩʴʤʘ ʥʝʙʝʟʦʧʘʩʥʦ: ʫʧʨʘʚʣʷʶʱʠʡ 

ʮʝʥʪʨ ʤʦʞʝʪ ʚʳʡʪʠ ʠʟ ʩʪʨʦʷ. ɿʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʜʦʤʫ ʨʦʙʦʪʫ 

ʧʨʠʥʠʤʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʩ ʜʝʡʩʪʚʠʷʤʠ ʩʦʩʝʜʝʡ. 

ʈʦʠ (ʢʦʣʦʥʠʠ) ʥʘʥʦʨʦʙʦʪʦʚ ʙʳʣʠ ʙʳ ʥʝʟʘʤʝʥʠʤʳʤʠ ʧʦʤʦʱʥʠʢʘʤʠ ʚ ʦʩʚʦʝʥʠʠ ʢʦʩʤʦʩʘ, 

ʜʨʫʛʠʭ ʧʣʘʥʝʪ (ʥʘʧʨʠʤʝʨ, ʫʯʘʩʪʚʫʷ ʚ ʪʝʨʨʘʬʦʨʤʠʨʦʚʘʥʠʠ). ɹʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚʠʜʷʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʤʥʦʡ ʧʳʣʠ ʚ ʩʬʝʨʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʩʚʷʟʠ, ʝʩʪʴ ʥʘ ʥʝʸ ʩʚʦʠ ʚʠʜʳ ʠ ʫ 

ʵʢʦʣʦʛʦʚ. 

ɺʝʨʦʷʪʥʦ, ʥʘʥʦʨʦʙʦʪʳ ʥʝ ʙʫʜʫʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʳ (ʠʩʢʣʶʯʘʷ ʥʝʢʦʪʦʨʳʝ ʫʟʣʳ, 

ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʩʚʷʟʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ), ʠʭ ʢʦʥʩʪʨʫʢʮʠʷ ʙʫʜʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʟʘʜʘʯ ʢʦʣʦʥʠʠ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫʤʥʘʷ ʤʘʪʝʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠ ʜʣʷ ʚʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʈʦʠ ʧʦʜʦʙʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʙʣʦʢʠʨʦʚʘʪʴ ʩʚʷʟʴ, ʵʣʝʢʪʨʦʥʠʢʫ, ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ 
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ʥʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʦʨʫʞʝʥʠʝʤ ʠ ʪ.ʜ. ʇʨʠʯʸʤ ʵʪʦ ʥʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʚʠʨʫʩʳ, ʵʪʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʠ (ʙʘʥʘʣʴʥʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ), ʪʘʢ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʚʦʣʥʘʤʠ ʠ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʫʨʦʚʥʝ (ʚʥʝʜʨʷʷ ʟʘʜʘʥʥʳʡ ʢʦʜ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʠʩʪʝʤʫ). 

ʈʘʟʨʘʙʦʪʢʠ ʚ ʩʬʝʨʝ ʫʤʥʦʡ ʧʳʣʠ ʚʝʜʫʪʩʷ ʠ ʚ ʈʦʩʩʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʰʘʭʪʸʨʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʝʨʝʢʦʩ ʚ ʩʪʦʨʦʥʫ ʚʦʦʨʫʞʝʥʠʡ, ʢʦʣʦʥʠʠ ʥʘʥʦʨʦʙʦʪʦʚ ʙʳʣʠ ʙʳ ʫʤʝʩʪʥʳ ʚ 

ʤʝʜʠʮʠʥʝ (ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʙʝʟ ʚʥʝʰʥʠʭ ʨʘʟʨʝʟʦʚ, ʢʦʛʜʘ ʢʦʣʦʥʠʷ ʧʦʚʠʥʫʷʩʴ 

ʢʦʤʘʥʜʘʤ ʩʧʝʮʠʘʣʠʩʪʘ ʦʧʝʨʠʨʫʝʪ ʧʘʮʠʝʥʪʘ ʠʟʥʫʪʨʠ). 

ʈʘʟʫʤʝʝʪʩʷ, ʠʥʪʝʨʝʩʥʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʳʪʫ: ʠʟ ʪʫʤʘʥʘ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʣʶʙʦʡ ʧʨʝʜʤʝʪ 

ʤʝʙʝʣʠ ʠ ʪʫʪ ʞʝ ʧʝʨʝʜʝʣʘʪʴ ʝʛʦ, ʠʟʤʝʥʠʪʴ ʧʦʜ ʩʚʦʠ ʟʘʜʘʯʠ: ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʦʢʨʫʛ ʯʝʣʦʚʝʢʘ 

ʩʪʘʣʦ ʙʳ ʯʠʱʝ. 

ɺ ʩʬʝʨʝ ʚʟʛʣʷʜʦʚ ʥʘ ʙʫʜʫʱʝʝ ʩʦʮʠʫʤʘ, ʢʦʣʦʥʠʠ ʥʘʥʦʨʦʙʦʪʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʳ 

ʠʟʙʘʚʣʝʥʠʶ ʣʶʜʝʡ ʦʪ ʤʝʱʘʥʩʪʚʘ, ʚʝʱʠʟʤʘ, ʦʩʚʦʙʦʞʜʘʷ ʨʘʟʫʤ, ʚʨʝʤʷ ʠ ʨʝʩʫʨʩʳ ʥʘ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʦʩʪʦʡʥʳʝ ʟʘʜʘʯʠ. 

ʇʝʨʚʳʝ ʠʩʧʳʪʘʥʠʷ ñʫʤʥʦʡ ʧʳʣʠò ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʤʘʨʪʝ 2001 ʛʦʜʘ ʥʘ ʚʦʝʥʥʦʡ ʙʘʟʝ ʚ 

ʂʘʣʠʬʦʨʥʠʠ. ʊʦʛʜʘ ʩ ʩʘʤʦʣʝʪʘ ʙʳʣʦ ʩʙʨʦʰʝʥʦ ʰʝʩʪʴ ñʫʤʥʳʭ ʧʳʣʠʥʦʢò. ʇʦʧʘʜʘʚ ʥʘ ʟʝʤʣʶ, 

ʦʥʠ ʪʫʪ ʞʝ ʦʙʲʝʜʠʥʠʣʠʩʴ ʚ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʝʪʴ ʠ ʧʨʠʩʪʫʧʠʣʠ ʢ ʠʟʤʝʨʝʥʠʶ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦʢʨʫʛ ʩʝʙʷ. ɸ ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʤʠʤʦ ʧʨʦʝʭʘʣʘ ʤʘʰʠʥʘ, ʧʨʠʥʷʣʠʩʴ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʝʝ ʩʢʦʨʦʩʪʴ ʠ ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ, ʩʦʦʙʱʘʷ ʵʪʠ ʜʘʥʥʳʝ 

ʧʝʨʝʥʦʩʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ, ʥʘʭʦʜʷʱʝʤʫʩʷ ʚ ʙʣʠʞʘʡʰʝʤ ʣʘʛʝʨʝ. 

ʂʘʞʜʦʝ ʣʝʪʦ ʦʩʪʨʦʚ ɼʠʢʦʡ ʋʪʢʠ ʚ ʜʚʝʥʘʜʮʘʪʠ ʤʠʣʷʭ ʦʪ ʙʝʨʝʛʦʚ ʰʪʘʪʘ ʄʵʥ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʘʩʩʦʚʦʤʫ ʥʘʰʝʩʪʚʠʶ ʤʦʨʩʢʠʭ ʧʪʠʮ, ʩʦʙʠʨʘʶʱʠʭʩʷ ʟʜʝʩʴ ʜʣʷ ʚʳʚʝʜʝʥʠʷ 

ʧʦʪʦʤʩʪʚʘ. ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʩʢʦʣʴʢʦ ʧʪʝʥʮʦʚ ʦʥʠ ʚʳʩʠʞʠʚʘʶʪ ʠ ʢʘʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʵʪʦʛʦ 

ʪʨʝʙʫʶʪʩʷ, ʦʨʥʠʪʦʣʦʛʫ ɼʞʦʥʫ ɸʥʜʝʨʩʦʥʫ ʧʨʠʭʦʜʠʣʦʩʴ ʢʘʞʜʳʡ ʩʝʟʦʥ ʦʙʩʣʝʜʦʚʘʪʴ ʪʳʩʷʯʠ 

ʥʦʨʦʢ, ʚʳʙʠʚʘʷʩʴ ʠʟ ʩʠʣ ʠ ʥʘʨʫʰʘʷ ʧʦʢʦʡ ʧʪʠʮ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʜʚʘ ʛʦʜʘ ʥʘʟʘʜ ɸʥʜʝʨʩʦʥ ʠ 

ʝʛʦ ʛʨʫʧʧʘ ʨʘʟʙʨʦʩʘʣʠ ʧʦ ʦʩʪʨʦʚʫ ʩʝʪʴ ñʫʤʥʳʭ ʧʳʣʠʥʦʢò ʠ ʧʦʜʢʣʶʯʠʣʠ ʧʠʪʘʶʱʫʶʩʷ ʦʪ 

ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ ʢ ʀʥʪʝʨʥʝʪʫ, ʠʭ ʞʠʟʥʴ ʠ ʨʘʙʦʪʘ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʠʟʤʝʥʠʣʠʩʴ. ñɺʳ ʤʦʞʝʪʝ ʥʘʭʦʜʠʪʴʩʷ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʤʠʨʘ,-ʚʦʩʭʠʱʘʝʪʩʷ ɸʥʜʝʨʩʦʥ, ï ʠ ʟʥʘʪʴ, 

ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʠʩʭʦʜʠʪ ʚ ʣʶʙʦʡ ʠʟ ʥʦʨʦʢ, ʢʫʜʘ ʤʳ ʧʦʜʙʨʦʩʠʣʠ ʥʘʰʠ ʤʘʣʝʥʴʢʠʝ ʠ 

ʥʝʟʘʤʝʪʥʳʝ ʩʝʥʩʦʨʳò. 

ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʙʠʦʣʦʛ ʫʥʠʚʝʨʩʠʪʝʪʘ ʂʘʣʠʬʦʨʥʠʠ ʚ ɹʝʨʢʣʠ ʊʦʜʜ ɼʦʫʩʦʥ ʨʘʟʚʝʨʥʫʣ ʚ 

ʤʝʩʪʥʦʤ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʩʝʪʴ ʠʟ 80 ʤʠʥʠʘʪʶʨʥʳʭ ʧʨʠʙʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʨʧʦʨʘʮʠʠ Intel ʠ ʧʦʣʫʯʠʣ ʧʝʨʚʫʶ ʚ ʤʠʨʝ ʪʨʝʭʤʝʨʥʫʶ ʢʘʨʪʠʥʫ ʠʟʤʝʥʝʥʠʡ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ 

ʚʝʯʥʦʟʝʣʝʥʦʤ ʣʝʩʫ.  

ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʩʧʳʪʳʚʘʶʪ çmotesè ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʩʣʝʜʩʪʚʠʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʦʥʠʪʦʨʠʥʛʘ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʚ ʚʦʝʥʥʳʭ ʟʦʥʘʭ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ, ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʟʜʘʥʠʡ, ʜʦʨʦʛ, ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʜʦʝʤʦʚ ï ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʤʦʞʥʦ ʧʨʦʜʦʣʞʘʪʴ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʙʫʜʝʪ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʪʝʭ çmotesè, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʛʦʨʦʜʘʭ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʥʘʧʘʜʝʥʠʷ ʙʠʦʪʝʨʨʦʨʠʩʪʦʚ. 

ʉʣʦʞʥʦʩʪʠ 

¶ ʨʘʟʤʝʨʳ ʩʝʥʩʦʨʦʚ (ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʧʨʦʚʦʜʷʪ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʤʠʩʷ ʨʦʙʦʪʘʤʠ ʥʝ ʥʘʥʦ ʨʘʟʤʝʨʦʚ, ʨʝʯʴ ʠʜʸʪ ʦ ʨʦʙʦʪʘʭ ʚ 3-5 ʤʤ.), 

¶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ (ʥʘʧʨʠʤʝʨ, ʧʦʤʠʤʦ ʨʘʙʦʪʳ ʦʪ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʨʦʙʦʪʦʚ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ, ʜʣʷ ʧʝʨʠʦʜʦʚ, ʢʦʛʜʘ ʩʦʣʥʮʝ 

ʥʝʜʦʩʪʫʧʥʦ. ɺʧʨʦʯʝʤ ʚ ʥʘʯʘʣʝ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʩʬʝʨʳ ʚʧʦʣʥʝ ʫʤʝʩʪʥʦ ʚʧʘʜʝʥʠʝ ʢʦʣʦʥʠʠ ʚ 

ʩʧʷʯʢʫ ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʢʘʢ ʩʪʨʫʢʪʫʨʳ, ʪʘʢ ʠ 

ʬʫʥʢʮʠʡ.), 

¶ ʫʧʨʘʚʣʝʥʠʝ ʨʦʝʤ ʥʘʥʦʨʦʙʦʪʦʚ ð ʵʪʦ ʮʝʣʳʡ ʧʣʘʩʪ ʧʨʦʙʣʝʤ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ð ʪʦʯʥʦʝ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʨʦʙʦʪʦʚ, ʧʨʠʯʸʤ ʚʘʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʮʝʩʩ ʚ ʜʠʥʘʤʠʢʝ ʚ 3-ʭ 
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ʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʢ ʩʣʦʚʫ ʟʜʝʩʴ ʚʝʩʴʤʘ ʫʤʝʩʪʥʳ ʥʘʨʘʙʦʪʢʠ ʚ ʩʬʝʨʝ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʠ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ). 

¶ ʩʪʦʠʤʦʩʪʴ ʦʪʜʝʣʴʥʦʛʦ ʥʘʥʦʨʦʙʦʪʘ: ʦʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʥʠʢʫʜʘ ʥʝ ʫʡʪʠ, ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʯʘʪʩʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʥʘʥʩʠʨʫʶʪ ʯʘʩʪʥʳʝ ʢʦʤʧʘʥʠʠ (Intel, Microsoft ʠ ʪ.ʜ.). 

ʅʝʜʘʣʝʢʦʝ ʙʫʜʫʱʝʝ 

ɺʦʦʙʱʝ ʞʝ, ʩʮʝʥʘʨʠʝʚ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʥʩʦʨʥʳʝ 

ʩʝʪʠ, ʚʝʣʠʢʦʝ ʤʥʦʞʝʩʪʚʦ: ʦʪ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʠʥʦʛʨʘʜʥʠʢʘ (ʚʣʘʞʥʦʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʟʨʝʣʦʩʪʴ, ʥʘʣʠʯʠʝ ʚʨʝʜʦʥʦʩʥʳʭ ʥʘʩʝʢʦʤʳʭ) ʜʦ ʧʦʣʥʦʮʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʙʫʢʚʘʣʴʥʦ ʚʩʝ: ʦʪ ʥʘʣʠʯʠʷ 

ʥʘʨʫʰʠʪʝʣʝʡ ʚ ʧʦʜʢʦʥʪʨʦʣʴʥʦʡ ʟʦʥʝ ʜʦ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʳ ʥʘ ʧʨʝʜʤʝʪ ʨʘʜʠʘʮʠʠ ʠ 

ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ. ɺ ʠʜʝʘʣʝ ʞʝ ʚ ʙʫʜʫʱʝʤ ʩʝʥʩʦʨʘʤʠ ʙʫʜʝʪ ʦʙʦʨʫʜʦʚʘʥʦ ʚʩʝ - ʦʪ ʛʦʨʦʜʩʢʠʭ 

ʟʜʘʥʠʡ ʠ ʘʚʪʦʤʦʙʠʣʝʡ ʜʦ ʪʝʣʘ ʯʝʣʦʚʝʢʘ. 

ɸʤʝʨʠʢʘʥʩʢʠʝ ʬʠʟʠʢʠ ʦʪʢʨʳʣʠ, ʯʪʦ ʥʘʥʦʪʨʫʙʢʘ ʨʝʟʦʥʠʨʫʝʪ ʩ ʨʘʜʠʦʧʦʣʝʤ. ʅʘ ʙʘʟʝ 

ʵʪʦʛʦ ʦʥʠ ʧʦʩʪʨʦʠʣʠ ʧʨʠʝʤʥʠʢ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʠʛʥʘʣʳ ʠʟʚʥʝ ʥʘ ʯʘʩʪʦʪʝ ʧʦʨʷʜʢʘ 

300;400 ʤʝʛʘʛʝʨʮ, ʪʦ ʝʩʪʴ ʨʘʜʠʦʜʠʘʧʘʟʦʥ ʪʨʫʙʢʠ ʤʦʞʥʦ ʥʘʩʪʨʘʠʚʘʪʴ. ʊʨʫʙʢʘ ʩʣʫʞʠʪ ʠ 

ʘʥʪʝʥʥʦʡ, ʠ ʧʨʠʝʤʥʠʢʦʤ. ʉʣʝʜʫʶʱʘʷ ʟʘʜʘʯʘ ʜʣʷ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ ʚ ʧʝʨʩʧʝʢʪʠʚʝ - ʵʪʦ ʠʭ 

ʚʥʝʜʨʝʥʠʝ ʥʘ ʤʠʢʨʦ- ʠ ʥʘʥʦʫʨʦʚʥʝ. ɺ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʚ ʟʜʘʥʠʝ, ʚ ʩʦʦʨʫʞʝʥʠʝ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʃʝʪ ʯʝʨʝʟ ʜʝʩʷʪʴ ʣʝʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʩ ʥʘʥʦʧʝʨʝʜʘʪʯʠʢʘʤʠ ʚʦʡʜʫʪ ʚ ʥʘʰʫ ʧʦʚʩʝʜʥʝʚʥʫʶ 

ʞʠʟʥʴ. 

ʇʦʢʘ 'ʧʳʣʠʥʢʠ' ʠʟ 'ʫʤʥʦʡ ʧʳʣʠ' ʝʩʣʠ ʠ ʥʘʧʦʤʠʥʘʶʪ ʪʨʘʜʠʮʠʦʥʥʫʶ ʧʳʣʴ, ʪʦ ʪʦʣʴʢʦ 

ʝʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʥʠʭ ʩ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʍʦʪʷ ʤʘʣʝʥʴʢʠʝ ʢʦʨʦʙʦʯʢʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʤʠʥʠʘʪʶʨʥʳ, ʯʪʦʙʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. ʅʦ ʵʪʦ, ʢʘʢ 

ʦʙʳʯʥʦ, ʣʠʰʴ ʥʘʯʘʣʦ ʧʫʪʠ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ɾʫʨʥʘʣ çʉʘʤʠʟʜʘʪè/ʋʤʥʘʷ ʧʳʣʴ ʠ ʩʚʝʨʭ ʯʝʣʦʚʝʢ 

http://samlib.ru/s/sibirjanin_i/dust.shtml 

2. ʇʦʧʫʣʷʨʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ/ʅʘʥʦʵʣʝʢʪʨʦʥʠʢʘ/ʋʤʥʘʷ ʧʳʣʴ 

http://scsiexplorer.com.ua/index.php/novie-razrabotki/nanoelektronika.html?start=15. 

3. ʉɹ/ʉʪʘʪʴʷ çʠʛʨʳ ʨʘʟʫʤʘè 

http://www.sb.by/luchshee-iz-interneta-vybor-redaktsii-portala/article/igry-razuma-165827.html 
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ʋɼʂ 62-838 

ʕʃɽʂʊʈʆʄʆɹʀʃʀ. 

ʉʠʜʦʨʫʢ ʖ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽʞʦʚ ɺ.ɼ. 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴ, ʭʦʪʠʤ ʤʳ ʵʪʦʛʦ ʠʣʠ ʥʝʪ, ʷʚʣʷʝʪʩʷ ʙʝʟʫʩʣʦʚʥʳʤ ʠ 

ʥʝʦʪʚʨʘʪʠʤʳʤ ʙʫʜʫʱʠʤ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʙʫʜʫʱʠʤ ʙʣʠʞʘʡʰʠʤ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʚʪʦʤʦʙʠʣʷ ʩ ʜʚʠʛʘʪʝʣʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʵʣʝʢʪʨʦʤʦʙʠʣʴ ʠʤʝʝʪ 

ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʚʢʣʶʯʘʶʱʫʶ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ, ʘ 

ʟʥʘʯʠʪ ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ. ʆʩʥʦʚʥʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʷʚʣʷʶʪʩʷ: ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʨʝʜʫʢʪʦʨ, ʙʦʨʪʦʚʦʝ 

ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʠʥʚʝʨʪʦʨ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

ɸʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ ʪʨʝʙʫʝʪ ʨʝʛʫʣʷʨʥʦʡ ʟʘʨʷʜʢʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʦʪ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ, ʧʫʪʝʤ ʨʝʢʫʧʝʨʘʮʠʠ ʵʥʝʨʛʠʠ ʪʦʨʤʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʛʝʥʝʨʘʪʦʨʘ 

ʥʘ ʙʦʨʪʫ ʵʣʝʢʪʨʦʤʦʙʠʣʷ. ɻʝʥʝʨʘʪʦʨ ʧʨʠʚʦʜʠʪʩʷ ʦʪ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʥʦ ʪʘʢʘʷ 

ʩʭʝʤʘ, ʧʦ ʩʫʪʠ, ʵʣʝʢʪʨʦʤʦʙʠʣʝʤ ʫʞʝ ʥʝ ʷʚʣʷʝʪʩʷ, ʘ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʡ ʠʟ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʛʠʙʨʠʜʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. 

ʈʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚʝʜʝʪʩʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ - 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʠ ʘʜʘʧʪʘʮʠʷ ʩʝʨʠʡʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ.  

 

ʊʷʛʦʚʘʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʠʪʘʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʅʘ 

ʵʣʝʢʪʨʦʤʦʙʠʣʷʭ, ʚ ʦʩʥʦʚʥʦʤ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʪʠʡ-ʠʦʥʥʘʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʩʦʝʜʠʥʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʤʦʜʫʣʝʡ. ʅʘ ʚʳʭʦʜʝ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ 

ʩʥʠʤʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʦʨʷʜʢʘ 300ɺ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ɺ ʢʘʯʝʩʪʚʝ 

ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪ ʪʨʝʭʬʘʟʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʤʦʱʥʦʩʪʴʶ ʦʪ 15 

ʜʦ 200 ʠ ʙʦʣʝʝ ʢɺʪ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ɼɺʉ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʤʝʥʴʰʠʝ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ. ʂʇɼ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 90% ʧʨʦʪʠʚ 25% ʫ ɼɺʉ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʷʚʣʷʶʪʩʷ: 

http://systemsauto.ru/engine/internal_combustion_engine.html
http://systemsauto.ru/engine/hybrid.html
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¶ ʨʝʘʣʠʟʘʮʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʩʢʦʨʦʩʪʝʡ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

¶ ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʦʟʜʫʰʥʦʝ ʦʭʣʘʞʜʝʥʠʝ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʛʝʥʝʨʘʪʦʨʘ. 

ɺ ʨʷʜʝ ʢʦʥʩʪʨʫʢʮʠʡ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʦʪʜʝʣʴʥʳʝ ʢʦʣʝʩʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʪʷʛʦʚʫʶ ʤʦʱʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ.  

ʊʨʘʥʩʤʠʩʩʠʷ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ ʠ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʤʦʜʝʣʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʤ ʟʫʙʯʘʪʳʤ ʨʝʜʫʢʪʦʨʦʤ.  

ɹʦʨʪʦʚʦʝ ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʟʘʨʷʞʘʪʴ ʘʢʢʫʤʫʣʷʪʦʨʥʫʶ ʙʘʪʘʨʝʶ ʦʪ 

ʙʳʪʦʚʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ. 

ʀʥʚʝʨʪʦʨ ʧʨʝʦʙʨʘʟʫʝʪ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ 

ʚ ʪʨʝʭʬʘʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʠʪʘʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʨʷʜʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʜʚʝʥʘʜʮʘʪʠʚʦʣʴʪʦʚʦʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ. 

ɺʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʮʝʥʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ. 

ʃʠʪʠʡ-ʠʦʥʥʘʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ ʦʯʝʥʴ ʜʦʨʦʛʘʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʦʤʠʤʦ ʵʪʦʛʦ ʠʤʝʝʪ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʝʩʫʨʩ (5-7 ʣʝʪ), ʥʦ ʪʝʢʫʱʠʝ ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ (ʚ 3-4 ʨʘʟʘ) ʨʘʩʭʦʜʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʩ ɼɺʉ. 

ʅʝʦʪʲʝʤʣʝʤʳʤ ʘʪʨʠʙʫʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

¶ ʥʦʨʤʘʣʴʥʘʷ ʟʘʨʷʜʢʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ (ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʙʳʪʦʚʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʤʦʱʥʦʩʪʴʶ 3-3,5 ʢɺʪ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʪʘʥʦʚʢʫ ʥʘ ʵʣʝʢʪʨʦʤʦʙʠʣʝ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʦ ʧʦʣʥʦʡ ʟʘʨʷʜʢʠ ʙʘʪʘʨʝʠ 

ʩʦʩʪʘʚʣʷʝʪ 8 ʯʘʩʦʚ); 

¶ ʫʩʢʦʨʝʥʥʘʷ ʟʘʨʷʜʢʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ (ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʘʥʮʠʷʭ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 50 ʢɺʪ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʨʷʜʢʠ ʜʦ 80% ʝʤʢʦʩʪʠ ʙʘʪʘʨʝʠ ʩʦʩʪʘʚʣʷʝʪ 

30 ʤʠʥʫʪ); 

¶ ʟʘʤʝʥʘ ʨʘʟʨʷʞʝʥʥʦʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʥʘ ʟʘʨʷʞʝʥʥʫʶ ʙʘʪʘʨʝʶ (ʚʳʧʦʣʥʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʤʝʥʥʳʭ ʩʪʘʥʮʠʷʭ). 

ʅʝʢʦʪʦʨʳʝ ʵʣʝʢʪʨʦʤʦʙʠʣʠ ʠ ʠʭ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

Tesla Model S 

 
ɺ ʜʘʥʥʳʡ ʵʣʝʢʪʨʦʢʘʨ ʫʩʪʘʥʦʚʣʝʥ ʩʦʚʨʝʤʝʥʥʳʡ ʣʠʪʠʡ-ʠʦʥʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ ʠʤʝʶʱʠʡ 

ʝʤʢʦʩʪʴ 85 ʢɺʪ*ʯ ʠʣʠ 60 ʢɺʪ*ʯ (ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʣʝʢʪʘʮʠʠ). ʕʪʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʭʚʘʪʘʝʪ, 

ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʨʘʩʩʪʦʷʥʠʝ ʨʘʚʥʦʝ 426 ʢʤ ʠ 335 ʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  ɹʘʪʘʨʝʷ ʩʦʩʪʦʠʪ ʠʟ 16 

ʙʣʦʢʦʚ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʜʦʣʴ ʜʥʠʱʘ ʘʚʪʦʤʦʙʠʣʷ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʪʦʨʩʠʦʥʥʫʶ 

ʞʝʩʪʢʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
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ʊʠʧ ʙʘʪʘʨʝʠ: ʣʠʪʠʡ-ʠʦʥʥʘʷ 

¶ ʆʙʲʝʤ ʙʘʪʘʨʝʠ 85 / 60 ʢɺʪ*ʯ* 

¶ ɿʘʧʘʩ ʭʦʜʘ ʜʦ ʧʦʣʥʦʡ ʟʘʨʷʜʢʠ 426 / 335 ʢʤ* 

¶ ʈʝʩʫʨʩ 7 ʣʝʪ ʠʣʠ 160 ʪʳʩ. ʢʤ 

¶ ɻʘʙʘʨʠʪʳ ʙʘʪʘʨʝʠ ɼʣʠʥʘ ð 2.1 ʤ, ʐʠʨʠʥʘ ð 1.2 ʤ, ɺʳʩʦʪʘ ð 15 ʩʤ 

¶ ɺʝʩ ʙʘʪʘʨʝʠ~450 ʢʛ 

¶ ɺʨʝʤʷ ʟʘʨʷʜʢʠ ʦʪ  ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 110ɺ: ʟʘ 1 ʯʘʩ ʚʦʩʧʦʣʥʷʝʪʩʷ 8 ʢʤ ʧʫʪʠ 

¶ ɺʨʝʤʷ ʟʘʨʷʜʢʠ ʦʪ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 220ɺ: ʟʘ 1 ʯʘʩ ʚʦʩʧʦʣʥʷʝʪʩʷ 50 ʢʤ ʧʫʪʠ 

¶ ɺʨʝʤʷ ʧʦʣʥʦʡ ʟʘʨʷʜʢʠ ʥʘ ʩʪʘʥʮʠʠ Tesla Supercharger: 30 ʤʠʥʫʪ ʠ ʙʝʩʧʣʘʪʥʦ 

¶ ɺ ɻʣʝʢʪʨʦʤʦʙʠʣʝ ʫʩʪʘʥʦʚʣʝʥ ʘʩʠʥʭʨʦʥʥʳʡ ʪʨʝʭʬʘʟʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ɼʚʠʛʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʢʦʤʧʘʥʠʠ Tesla Motors ʠ 

ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ. ʕʣʝʢʪʨʦʤʦʪʦʨ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʟʘʜʥʠʡ ʤʦʩʪ ʘʚʪʦʤʦʙʠʣʷ. ʄʦʱʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʷ Tesla Model S ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ ð 416 ʣ. ʩ., ʤʘʢʩʠʤʘʣʴʥʳʡ 

(ʧʦʩʪʦʷʥʥʳʡ) ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ð 600 ʅʤ. ʕʣʝʢʪʨʦʤʦʪʦʨ ʦʭʣʘʞʜʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʞʠʜʢʦʡ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ. 

¶ ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 209  / 201 / 193 ʢʤ/ʯ* 

¶ ʄʦʱʥʦʩʪʴ 416 / 362 / 302  ʣ. ʩ. 

¶ ʈʘʟʛʦʥ ʩ 0 ʜʦ 100 ʢʤ/ʯ 4.4  / 5.4 / 5.9 ʩʝʢ* 

ʉʪʦʠʤʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 90000 ʜʦ 116000 ʜʦʣʣʘʨʦʚ.  

Renault ZOE 

 
çʉʝʨʜʮʝʤè ʈʝʥʦ ɿʆɽ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ 88 ʣ.ʩ. ʠ 220 ʅʤ, ʯʝʛʦ 

ʚʧʦʣʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʫʜʦʙʥʦʡ ʝʟʜʳ ʧʦ ʛʦʨʦʜʫ. 

ʇʨʠ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʦʜʥʦʡ ʟʘʨʷʜʢʝ ʤʦʞʥʦ ʧʨʦʝʭʘʪʴ 210 ʢʤ. ɽʩʣʠ 

ʞʝ ʜʦʨʦʛʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ (ʥʘʧʨʠʤʝʨ, ʟʘ ʛʦʨʦʜʦʤ ʠ ʪ.ʧ.) ï ʜʦ 150 ʢʤ, ʧʨʠ ʥʠʟʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʜʦ 100 ʢʤ. ʈʝʥʦ ɿʆɽ ʤʦʞʝʪ ʙʳʪʴ ʟʘʨʷʞʝʥʘ ʦʪ ʣʶʙʦʡ 

ʟʘʨʷʜʢʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 43 ʢɺʪ. 

ʉʪʦʠʤʦʩʪʴ ʦʢʦʣʦ 35000 ʜʦʣʣʘʨʦʚ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

http://teslamotors.by/home.html 

http://systemsauto.ru/engine/electric-car.html 
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ʋɼʂ 621.31 

ʂʋʃʆʅʆɺʉʂʆɽ ʋɺʃɽʏɽʅʀɽ ï ʕʃɽʂʊʈʆʅʀʂɸ ɹʋɼʋʑɽɻʆ 

ʄʠʨʦʥʦʚʠʯ ʅ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɽʞʦʚ ɺ.ɼ. ɼ.ɺ. 

ɹʝʩʧʨʦʚʦʜʥʘʷ ʧʝʨʝʜʘʯʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ð ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ʂ 2011 ʛʦʜʫ ʠʤʝʣʠ ʤʝʩʪʦ 

ʫʩʧʝʰʥʳʝ ʦʧʳʪʳ ʩ ʧʝʨʝʜʘʯʝʡ ʵʥʝʨʛʠʠ ʤʦʱʥʦʩʪʴʶ ʧʦʨʷʜʢʘ ʜʝʩʷʪʢʦʚ ʢʠʣʦʚʘʪʪ ʚ 

ʤʠʢʨʦʚʦʣʥʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ʩ ʂʇɼ ʦʢʦʣʦ 40 % ð ʚ 1975 ʚ Goldstone, ʂʘʣʠʬʦʨʥʠʷ ʠ ʚ 1997 ʚ 

GrandBassin ʥʘ ʦʩʪʨʦʚʝ ʈʝʶʥʴʦʥ (ʜʘʣʴʥʦʩʪʴ ʧʦʨʷʜʢʘ ʢʠʣʦʤʝʪʨʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʧʦʩʸʣʢʘ ʙʝʟ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʴʥʦʡ ʵʣʝʢʪʨʦʩʝʪʠ). ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʥʮʠʧʳ ʪʘʢʦʡ ʧʝʨʝʜʘʯʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʠʥʜʫʢʮʠʦʥʥʳʡ (ʥʘ ʤʘʣʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʭ ʤʦʱʥʦʩʪʷʭ), ʨʝʟʦʥʘʥʩʥʳʡ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʝʩʢʦʥʪʘʢʪʥʳʭ ʩʤʘʨʪ-

ʢʘʨʪʘʭ ʠ ʯʠʧʘʭ RFID) ʠ ʥʘʧʨʘʚʣʝʥʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ 

ʨʘʩʩʪʦʷʥʠʡ ʠ ʤʦʱʥʦʩʪʝʡ (ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʫʣʴʪʨʘʬʠʦʣʝʪʘ ʜʦ ʉɺʏ). 

 
 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʧʦʩʦʙ. ʀʟʦʙʨʝʪʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʇʝʥʩʠʣʴʚʘʥʠʠ. ɺʧʝʨʚʳʝ 

ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʝ ʫʩʪʘʥʦʚʢʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʚʳʩʪʘʚʢʝ The All  Things Digital (D9) ʚ 

2011 ʛʦʜʫ. ʂʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʧʦʩʦʙʘʭ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʯʝʛʦ-ʣʠʙʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠʸʤʥʠʢ ʠ ʧʝʨʝʜʘʪʯʠʢ. ʇʝʨʝʜʘʪʯʠʢ ʠʟʣʫʯʘʝʪ ʫʣʴʪʨʘʟʚʫʢ, ʧʨʠʸʤʥʠʢ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʝʦʙʨʘʟʫʝʪ ʩʣʳʰʠʤʦʝ ʚ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʅʘ ʤʦʤʝʥʪ ʧʨʝʟʝʥʪʘʮʠʠ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʜʘʯʠ 

ʜʦʩʪʠʛʘʝʪ 7-10 ʤʝʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʧʨʷʤʘʷ ʚʠʜʠʤʦʩʪʴ ʧʨʠʸʤʥʠʢʘ ʠ ʧʝʨʝʜʘʪʯʠʢʘ. ʀʟ 

ʠʟʚʝʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ð ʧʝʨʝʜʘʚʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʦʩʪʠʛʘʝʪ 8 ʚʦʣʴʪ, ʦʜʥʘʢʦ ʥʝ 

ʩʦʦʙʱʘʝʪʩʷ ʧʦʣʫʯʘʝʤʘʷ ʩʠʣʘ ʪʦʢʘ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʯʘʩʪʦʪʳ ʥʠʢʘʢ ʥʝ 

ʜʝʡʩʪʚʫʶʪ ʥʘ ʯʝʣʦʚʝʢʘ. ʊʘʢʞʝ ʥʝʪ ʩʚʝʜʝʥʠʡ ʠ ʦʙ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʞʠʚʦʪʥʳʭ. 

ʄʝʪʦʜ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ. ʊʝʭʥʠʢʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ 

ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʠʩʧʦʣʴʟʫʝʪ ʙʣʠʞʥʝʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʘ 

ʨʘʩʩʪʦʷʥʠʷʭ ʦʢʦʣʦ ʦʜʥʦʡ ʰʝʩʪʦʡ ʜʣʠʥʳ ʚʦʣʥʳ. ʕʥʝʨʛʠʷ ʙʣʠʞʥʝʛʦ ʧʦʣʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ 

ʷʚʣʷʝʪʩʷ ʠʟʣʫʯʘʶʱʝʡ, ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʨʘʜʠʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ʚʩʸ ʞʝ ʧʨʦʠʩʭʦʜʷʪ. ʂʨʦʤʝ 

ʪʦʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʤʝʩʪʦ ʠ ʨʝʟʠʩʪʠʚʥʳʝ ʧʦʪʝʨʠ. ɹʣʘʛʦʜʘʨʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʠʥʜʫʢʮʠʠ, ʧʝʨʝʤʝʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʧʨʦʪʝʢʘʶʱʠʡ ʯʝʨʝʟ ʧʝʨʚʠʯʥʫʶ ʦʙʤʦʪʢʫ, ʩʦʟʜʘʝʪ 

ʧʝʨʝʤʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʜʝʡʩʪʚʫʝʪ ʥʘ ʚʪʦʨʠʯʥʫʶ ʦʙʤʦʪʢʫ, ʠʥʜʫʮʠʨʫʷ ʚ ʥʝʡ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʪʝʩʥʳʤ. ʇʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ ʦʪ ʧʝʨʚʠʯʥʦʡ, ʚʩʸ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʝ ʜʦʩʪʠʛʘʝʪ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ. ɼʘʞʝ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʠʥʜʫʢʪʠʚʥʘʷ ʩʚʷʟʴ ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʡʥʝ ʥʝʵʬʬʝʢʪʠʚʥʦʡ, ʨʘʩʭʦʜʫʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʵʥʝʨʛʠʠ ʚʧʫʩʪʫʶ. 




























































































































































