
ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 
 

 

 

 

ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ 
 

 

 

 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ 
 

 

 

 

 

 

 

 

 

 

 

ɸʂʊʋɸʃʔʅʓɽ ʇʈʆɹʃɽʄʓ 

ʕʅɽʈɻɽʊʀʂʀ 
 

 

 

ʄʘʪʝʨʠʘʣʳ 65ïʡ ʥʘʫʯʥʦ ï ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ 

 

 

ʕʣʝʢʪʨʦʥʥʦʝ ʠʟʜʘʥʠʝ 
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ʋɼʂ 621.311 

ɹɹʂ 31 ʷ 43 

ɸ 43 

 

ʈʝʮʝʥʟʝʥʪ 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʋʆ 

ɹɻʊʋ, ʢ.ʪ.ʥ. ʆ.ʀ.ɸʣʝʢʩʘʥʜʨʦʚ 

 

 

ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʪʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 65ïʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ɹʅʊʋ ʧʦ ʩʝʢʮʠʷʤ: çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠè; çʕʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳè; çʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝè; çʊʝʧʣʦʚʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠè; çʇʨʦʤʳʰʣʝʥʥʘʷ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè; çʕʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ ʵʣʝʢʪʨʦʥʠʢʘè; çʕʢʦʥʦʤʠʢʘ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʵʥʝʨʛʝʪʠʢʠè. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ. 

ʧʨ-ʪ ʅʝʟʘʚʠʩʠʤʦʩʪʠ, 65/2, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ  

ʊʝʣ.: (017) 292-42-32 ʌʘʢʩ: 292-71-73 

E-mail: ef@bntu.by  

http://www.bntu.by/ef.html 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ˉ ʕʀ ɹʅʊʋ/ʕʌ39-45.2013 

 

 

 

 

 

 

É ɾʫʢʦʚʩʢʘʷ ʊ.ɽ., ʢʦʤʧʴʶʪʝʨʥʳʡ ʜʠʟʘʡʥ, 2013 

É ɹʅʊʋ, 2013  
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ʉɽʂʎʀʗ 6 ʕʃɽʂʊʈʆʊɽʍʅʀʂɸ ʀ ʕʃɽʂʊʈʆʅʀʂɸ 

ʇɽʈɽʏɽʅʔ ɼʆʂʃɸɼʆɺ 

 

ʆɹʒɽʄʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʕʃɽʂʊʈʆʅʅʓʍ ʉʍɽʄ 

ʉʄɸɾɽɺʉʂʀʁ ɼ.ʃ., ɼɸɺʐʂʆ ɼ.ɺ., ʐɸʈɸʌɸʅʆɺʀʏ ʈ.ɻ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ɹʃɸɼʓʂʆ ʖ.ɺ., ʂ.ʊ.ʅ., ɼʆʎɽʅʊ 

ɺʓʉʆʂʆɺʆʃʔʊʅʓɽ ʃʀʅʀʀ ʕʃɽʂʊʈʆʇɽʈɽɼɸʏ ʂɸʂ ʀʉʊʆʏʅʀʂʀ 

ʇʆʄɽʍ 

ʂʈʀʂʉʀʅ ʇ.ɺ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ɹʃɸɼʓʂʆ ʖ.ɺ., ʂ.ʊ.ʅ., ɼʆʎɽʅʊ 

ʉʋʇɽʈʂɸʃʔʂʋʃʗʊʆʈ 

ʇʈɽʇʃʗʉʂʆ ɸ.ʉ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ɹʃɸɼʓʂʆ ʖ.ɺ., ʂ.ʊ.ʅ., ɼʆʎɽʅʊ 

ʇʈʀʄɽʅɽʅʀɽ ʇʆʃɽɺʓʍ ʊʈɸʅɿʀʉʊʆʈʆɺ 

ɹʆʍʆʅʖʂ ʉ.ʄ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ɻɽʈʄɸʅʆɺʀʏ ɽ.ʀ., ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ. 

ɸʋɼʀʆʋʉʀʃʀʊɽʃʀ ʂʃɸʉʉɸ D: ʆʉʆɹɽʅʅʆʉʊʀ ʀ ʇʈɽʀʄʋʑɽʉʊɺɸ 

ɹʋʉɽʃ ɼ.ɸ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ɻɽʈʄɸʅʆɺʀʏ ɽ.ʀ., ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ 

ʋɿʂʆʅɸʇʈɸɺʃɽʅʅʓɽ ɿɺʋʂʆɺʓɽ ʉʀʉʊɽʄʓ 

ɻʃʀʅʉʂʀʁ ɼ.ʀ., ʐʀʍɸʅʎʆɺɸ ʅ.ʃ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ɾʋʂʆɺʉʂɸʗ ʊ.ɽ. ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ 

ɻɸʈʄʆʅʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʉʀɻʅɸʃɸ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʎʀʌʈʆɺʆɻʆ ʆʉʎʀʃʃʆɻʈɸʌɸ ʉ8-37 

ɻɽʈɸʉʀʄʆɺʀʏ ɸ.ʉ., ʂɸʏɸʅʆɺ ɸ.ɺ. 

ʅɸʋʏʅʓɽ ʈʋʂʆɺʆɼʀʊɽʃʀ: ʂʋʎʓʃʆ ɸ.ɺ. ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ,  ʋʉʊʀʄʆɺʀʏ ɺ.ɸ., 

ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ 

ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʓʁ ʄɽʊʆɼ ʈɸʉʏɽʊɸ ɺʓʇʈʗʄʀʊɽʃʔʅʓʍ ʉʍɽʄ. 

ʉʋɻʃʆɹ ɻ. ɺ., ʅɽʂʈɸʐɽɺʀʏ ɽ. ʃ., ʂʀʐʂʆ ʊ. ɸ., ʗʂʆɺʃɽɺʀʏ ɸ. ɸ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄɸɿʋʈɽʅʂʆ ɸ.ɸ., ʂ.ʊ.ʅ., ɼʆʎɽʅʊ. 

ʕʂʉʇʃʋɸʊɸʎʀʗ ɸʂʂʋʄʋʃʗʊʆʈʅʓʍ ɹɸʊɸʈɽʁ 

ʊʓʃʔʂʆɺɽʎ ɺ.ɺ., ʂʆʈɸʇʋɿʆɺɸ ɸ.ɺ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ. 

ʈɽʄʆʅʊ ɸʂʂʋʄʋʃʗʊʆʈʅʓʍ ɹɸʊɸʈɽʁ 

ʊʓʃʔʂʆɺɽʎ ɺ.ɺ., ʂʆʈɸʇʋɿʆɺɸ ɸ.ɺ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɹʆʊʓ ɹʃʆʂɸ ʇʀʊɸʅʀʗ ʇɽʈʉʆʅɸʃʔʅʆɻʆ 

ʂʆʄʇʔʖʊɽʈɸ 

ʈʆɾʂʆ ʆ.ɺ., ɺʀʂʊʆʈʆɺʀʏ ɽ.ɸ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ. 

ʋʉʊʈʆʁʉʊɺʆ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʆʃʅɽʏʅʓʍ ɹɸʊɸʈɽʁ 

ʍʆʊɽɽɺɸ ɼ.ɻ., ʏɽʈʅʋʍʆ ʆ.ʖ., ʏʀʇʋʈʂʆ ɿ.ʅ. 
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ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ. 

ʈɸɿʅʆɺʀɼʅʆʉʊʀ ʉʀɻʅɸʃʀɿɸʎʀʁ ɼʃʗ ʆʍʈɸʅʓ ɸɺʊʆʄʆɹʀʃɽʁ 

ɸʃɽʂʉɽɽɺ ʇ. ɺ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺɽʊʈʆɺʆʁ ʕʅɽʈɻʀʀ 

ʊʈɽɻʋɹʆɺɸ ɼ.ʉ., ʂʆʉʊɽɺʀʏ ɽ.ʉ., ʂʋʂʉɸ ʊ.ɸ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ. 

ɺʆɼʆʈʆɼʅɸʗ ʕʅɽʈɻɽʊʀʂɸ 

ɸɺɼɽɽɺɸ ɽ.ʀ., ɼʆʉʔʂʆ ʆ.ɺ., ɿɸɼɽʈɸ ʉ.ɺ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ. 

ʇʈʀʄɽʅɽʅʀɽ ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʆɺ ɺ ʄɽɼʀʎʀʅʉʂʆʁ ʊɽʍʅʀʂɽ 

ʏɽʈʅʋʍʀʅɸ ɸ.ɺ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɹʆʊʓ ʎʀʌʈʆɺʆɻʆ ʊɽʃɽɺʀɼɽʅʀʗ 

ɹɽʃʓʁ ɸ.ʅ., ɸʇɸʅɸʉɽɺʀʏ ɸ.ʉ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ. 

ʀʉʊʆʈʀʗ ʈɸɿɺʀʊʀʗ ʎʀʌʈʆɺʆɻʆ ʊɽʃɽɺʀɼɽʅʀʗ 

ɸʇɸʅɸʉɽɺʀʏ ɸ.ʉ., ɹɽʃʓʁ ɸ.ʅ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʀʍɸʃʔʎɽɺʀʏ ɻ.ɸ. ʉʊɸʈʐʀʁ ʇʈɽʇʆɼɸɺɸʊɽʃʔ. 

ʕʅɽʈɻʆʉɹɽʈɽɻɸʖʑʀɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ 

ɸʃɽʂʉɸʅɼʈʆɺʉʂʀʁ ɼ.ɸ., ɼɽʅʀʉʆɺ ɸ.ɺ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʆɾɸʈ ɺ.ʀ., ʂ.ʊ.ʅ., ɼʆʎɽʅʊ 

ʄɸʃɸʗ ɻʀɼʈʆʕʅɽʈɻɽʊʀʂɸ ɺ ʈɽʉʇʋɹʃʀʂɽ ɹɽʃɸʈʋʉʔ 

ʃʀʍɸʎʂʀʁ ɻ.ʅ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʆɾɸʈ ɺ.ʀ., ʂ. ʊ. ʅ, ɼʆʎɽʅʊ. 

ʄɽʈʆʇʈʀʗʊʀʗ ʇʆ ʉʅʀɾɽʅʀʖ ʇʆʊɽʈʔ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ ɺ 

ʉʊʈʆʀʊɽʃʔʉʊɺɽ 

ʐɽɺʗɻʆ ɽ. ʖ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʄʆʈʆɿ ʈ. ʈ., ʂ. ʊ. ʅ., ɼʆʎɽʅʊ 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʅɽʉʀʄʄɽʊʈʀʏʅʓʍ ʈɽɾʀʄʆɺ ʊʈɪʍʌɸɿʅʓʍ ʎɽʇɽʁ 

ʉ ʀɿʆʃʀʈʆɺɸʅʅʆʁ ʅɽʁʊʈɸʃʔʖ 

ʅɸɿɸʈʂʀʅ ʅ.ɸ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʈʆɿʋʄ ʊ.ʊ., ʂ. ʊ. ʅ, ɼʆʎɽʅʊ 

ʕʃɽʂʊʈʆɻʀʊɸʈɸ ʀ ʉʀʉʊɽʄɸ ʀɿɺʃɽʏɽʅʀʗ ɿɺʋʂɸ ʅɸ ʅɽʁ 

ʀʃʔʄʆɺʉʂʀʁ ɸ.ʅ., ʂɸʈʅɸʎɽɺʀʏ ɼ.ʏ., ʂʆɹʓʃʗʂ ʀ.ʀ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ: ʉʏɸʉʊʅɸʗ ɽ.ʉ., ɸʉʉʀʉʊɽʅʊ 

ʄʆʃʅʀɽɿɸʑʀʊɸ 

ɼɽʅʀʉʆɺ ɽ.ʀ., ʂʆɺɸʃɽɺ ʇ.ʉ., ʂʈɸʉʆɺʉʂɸʗ ɺ.ɸ., ʄɸɽɺʉʂʀʁ ɸ.ɺ. 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ð ɸʉʉʀʉʊɽʅʊ, ʉʏɸʉʊʅɸʗ ɽ.ʉ. 
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ʋɼʂ 621.38 

ʆʙʲʝʤʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ 

ʉʤʘʞʝʚʩʢʠʡ ɼ.ʃ., ɼʘʚʰʢʦ ɼ.ɺ., ʐʘʨʘʬʘʥʦʚʠʯ ʈ.ɻ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɹʣʘʜʳʢʦ ʖ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ Crocodile Technology 3D - ʪʨʝʭʤʝʨʥʳʡ ʩʠʤʫʣʷʪʦʨ 

ʵʣʝʢʪʨʦʥʥʳʭ ʮʝʧʝʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ ʫʩʪʨʦʡʩʪʚʘ, ʤʦʥʪʘʞʥʫʶ ʧʣʘʪʫ ʧʦʜ ʥʝʛʦ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

Crocodile Technology 3D ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʵʣʝʢʪʨʦʥʥʳʡ ʧʨʦʝʢʪ, 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ PIC, ʤʝʭʘʥʠʟʤʳ 3D ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 3D PCB. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʣʦʞʝʥʠʷ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʠ ʵʣʝʢʪʨʦʥʠʢʝ, ʤʝʭʘʥʠʢʝ ʠ 

ʜʨʫʛʠʤ ʧʦʜʦʙʥʳʤ ʢʫʨʩʘʤ.  

ʋʧʨʘʚʣʝʥʠʝ ʮʝʧʴʶ ʚʦʟʤʦʞʥʦ ʢʘʢ ʥʘ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʝ. ʅʘʛʣʷʜʥʦʩʪʴ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʤʝʥʳ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʣʝʛʢʦʩʪʴ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʭʝʤ, 

ʛʠʙʢʦʩʪʴ ʤʝʞʵʣʝʤʝʥʪʥʳʭ ʩʚʷʟʝʡ ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʢʝʪ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ. 

ʅʘ ʨʠʩʫʥʢʘʭ 1-4 ʜʘʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʤʫʣʷʪʦʨʘ ʚ ʢʫʨʩʝ ʵʣʝʢʪʨʦʥʠʢʠ. 
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ʈʠʩ. 4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤ ʠ ʠʥʜʠʢʘʪʦʨʦʚ 

 

ʉʠʤʫʣʷʪʦʨ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʝ ʩʭʝʤʳ. ʋʩʣʦʞʥʝʥʠʝ ʩʭʝʤ 

ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʥʘʛʣʷʜʥʦʩʪʠ ʦʙʲʝʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʠʟʣʠʰʥʠ. ʆʜʥʘʢʦ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʠʟʫʯʘʪʴ 

ʵʣʝʢʪʨʦʥʠʢʫ ʩʠʤʫʣʷʪʦʨ ʫʤʝʩʪʝʥ, ʪʘʢ ʢʘʢ ʫʯʘʱʠʡʩʷ ʤʦʞʝʪ ʫʚʠʜʝʪʴ ʨʝʘʣʴʥʳʡ 

ʪʨʝʭʤʝʨʥʳʡ ʦʙʲʝʢʪ, ʫʩʣʳʰʘʪʴ, ʢʘʢ ʦʥ ʨʘʙʦʪʘʝʪ, ʣʫʯʰʝ ʧʦʥʷʪʴ ʝʛʦ ʨʘʙʦʪʫ. ʅʠʢʘʢʠʝ 

ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ ʥʝ ʧʝʨʝʜʘʶʪ ʠʩʪʠʥʥʳʭ ʨʘʟʤʝʨʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɼʘʥʥʳʡ 

ʩʠʤʫʣʷʪʦʨ ʨʘʟʨʝʰʘʝʪ ʧʨʦʚʦʜʠʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʚʠʨʪʫʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʠʟʫʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʵʣʝʢʪʨʦʥʠʢʠ. 
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ʋɼʂ 621.315 

ɺʳʩʦʢʦʚʦʣʴʪʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʧʦʤʝʭ 

ʂʨʠʢʩʠʥ ʇ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɹʣʘʜʳʢʦ ʖ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʝʨʝʜʘʝʪʩʷ ʠ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʃʕʇ). ʇʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʠʭ ʠ 

ʩʚʝʨʭʚʳʩʦʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠ ʫʤʝʥʴʰʠʪʴ ʧʦʪʝʨʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʥʠʭ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʦʤʥʝʥʠʡ ʥʝ 

ʚʳʟʳʚʘʁ ʪ, ʦʜʥʘʢʦ ʥʫʞʥʦ ʩʯʠʪʘʪʴʩʷ ʠ ʩ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ï 

ʢʦʨʦʥʥʳʤ ʨʘʟʨʷʜʦʤ.  

ʂʦʨʦʥʥʳʡ ʨʘʟʨʷʜ - ʵʪʦ ʥʝʧʦʣʥʳʡ ʧʨʦʙʦʡ ʛʘʟʦʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ. ɺʦʟʥʠʢʘʝʪ ʚ 

ʥʝʦʜʥʦʨʦʜʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ. ʆʥ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʥʘ ʚʝʨʭʫʰʢʘʭ ʤʘʯʪ, ʰʧʠʣʝʡ, ʜʝʨʝʚʴʝʚ ʠ ʚ ʜʨʫʛʠʭ ʪʦʥʢʠʭ ʠ ʟʘʦʩʪʨʝʥʥʳʭ 

ʤʝʩʪʘʭ. ɺ ʦʙʠʭʦʜʝ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ "ʦʛʥʝʡ ʉʚʷʪʦʛʦ ʕʣʴʤʘ". ʂʦʨʦʥʥʳʡ ʨʘʟʨʷʜ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʚʳʩʦʢʦʛʦ ʛʨʘʜʠʝʥʪʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʭ ʯʘʩʪʝʡ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʇʦʤʠʤʦ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʥʝʩʝʪ ʢʦʨʦʥʥʳʡ ʨʘʟʨʷʜ, ʦʥ ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʧʦʤʝʭ, ʢʦʪʦʨʳʡ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʜʠʦ- ʠ ʪʝʣʝʘʧʧʘʨʘʪʫʨʫ. ʂʦʨʦʥʥʳʡ ʨʘʟʨʷʜ ʷʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʵʤʠʩʩʠʶ ʧʦʤʝʭ 

ʨʘʜʠʦʧʨʠʝʤʫ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʦʪ 0,15 ʄɻʮ ʜʦ 1 ɻɻʮ [1]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ 

ʯʘʩʪʦʪʳ ʧʦʤʝʭʠ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʥʮʠʧʳ ʝʸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ.  

ɺ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʦʪ 0,15 ʄɻʮ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʛʘʛʝʨʮ ʧʦʤʝʭʠ ʷʚʣʷʶʪʩʷ, ʚ 

ʦʩʥʦʚʥʦʤ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʦʚ ʪʦʢʘ ʚʜʦʣʴ ʃʕʇ, ʧʨʠ ʵʪʦʤ ʧʨʷʤʦʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʦʪ ʵʪʠʭ ʠʤʧʫʣʴʩʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʤʝʥʷʝʪ ʫʨʦʚʝʥʴ ʧʦʤʝʭ, 

ʪʘʢ ʢʘʢ ʜʣʠʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʚʦʣʥʳ ʚʝʣʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ 

ʬʘʟʘʤʠ, ʠ ʃʕʇ ʥʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʟʣʫʯʘʪʝʣʝʤ.  

ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʤʦʱʥʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʛʦʨʦʜʘ 

ʦʙʫʩʣʦʚʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʛʣʫʙʦʢʠʭ ʚʦʟʜʫʰʥʳʭ 

ʚʚʦʜʦʚ. ʆʯʝʥʴ ʯʘʩʪʦ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʧʨʦʭʦʜʷʪ ʚʙʣʠʟʠ ʞʠʣʳʭ ʜʦʤʦʚ, ʦʬʠʩʥʳʭ 

ʟʜʘʥʠʡ, ʙʘʥʢʦʚ, ʩʪʫʜʠʡ ʠ ʧʨʦʯʠʭ ʤʝʩʪ ʩ ʚʳʩʦʢʦʡ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʚʦʦʨʫʞʝʥʥʦʩʪʴʶ. 

ɸ ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ï ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ, ʠ ʧʨʦʙʣʝʤʳ 

ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʙʦʷʤʠ ʚ ʨʘʙʦʪʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ, ʧʦʪʝʨʷʤʠ ʜʘʥʥʳʭ, ʧʣʦʭʠʤ 

ʢʘʯʝʩʪʚʦʤ ʩʚʷʟʠ ʩʫʣʷʪ ʤʥʦʛʦʤʠʣʣʠʦʥʥʳʝ ʫʙʳʪʢʠ, ʪʦ ʦʯʝʚʠʜʥʳʤ ʩʪʘʥʦʚʠʪʴʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʚʣʠʷʥʠʡ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʢʦʨʦʥʥʦʛʦ ʨʘʟʨʷʜʘ ʥʘ ʃʕʇ [2].  

ʇʦʤʝʭʠ ʦʪ ʧʨʦʚʦʜʦʚ ʩʦʟʜʘʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʨʘʟʨʷʜʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʘ ʠʣʠ ʦʢʦʣʦ ʥʝʛʦ ʠ ʥʘʟʳʚʘʝʪʩʷ ʢʦʨʦʥʦʡ. 

ʂʦʨʦʥʘ ï ʵʪʦ ʨʘʟʨʷʜ ʩʦ ʩʣʘʙʳʤ ʩʚʝʯʝʥʠʝʤ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚʙʣʠʟʠ ʧʨʦʚʦʜʘ ʠ 

ʦʭʚʘʪʳʚʘʶʱʠʡ ʦʛʨʘʥʠʯʝʥʥʫʶ ʦʙʣʘʩʪʴ ʚʦʢʨʫʛ ʧʨʦʚʦʜʘ, ʚ ʢʦʪʦʨʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʝʚʳʰʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʄʥʦʛʦʝ ʚ ʧʨʦʙʣʝʤʝ ʢʦʨʦʥʥʦʛʦ ʨʘʟʨʷʜʘ ʥʘ ʃʕʇ ʝʱʝ ʥʝ ʠʩʩʣʝʜʦʚʘʥʦ ʠ ʥʝʷʩʥʦ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʧʨʠ ʪʘʢʦʤ ʨʘʟʨʷʜʝ, 

ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʵʣʝʢʪʨʦʥʦʚ. ʅʘʠʙʦʣʴʰʠʡ ʛʨʘʜʠʝʥʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚʙʣʠʟʠ ʧʨʦʚʦʜʘ ʃʕʇ, ʝʩʣʠ ʵʪʦʪ ʛʨʘʜʠʝʥʪ (ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʥʘʧʨʞ̫ʝʥʠʷ) ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠ, ʪʦ ʣʶʙʳʝ ʵʣʝʢʪʨʦʥʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʚʦʟʜʫʭʝ ʚʦʢʨʫʛ 

ʧʨʦʚʦʜʘ, ʙʫʜʫʪ ʠʦʥʠʟʠʨʦʚʘʪʴ ʤʦʣʝʢʫʣʳ ʛʘʟʘ, ʘ ʵʣʝʢʪʨʦʥʳ, ʚʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ 

ʠʦʥʠʟʘʮʠʠ, ʚʳʟʦʚʫʪ ʣʘʚʠʥʦʦʙʨʘʟʥʳʡ ʧʨʦʮʝʩʩ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʠ ʚʳʟʳʚʘʝʪ ʢʦʨʦʥʥʳʡ 

ʨʘʟʨʷʜ. 
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ʈʘʩʩʤʦʪʨʠʤ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʢʦʨʦʥʳ ʥʘ ʧʨʦʚʦʜʘʭ 

ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ. 

 

ʌʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʶ ʢʦʨʦʥʳ 

ʅʘʧʨ̫ʞʝʥʠʝ 

ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ 

ʅʘʧʨʷʞʝʥʠʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʦʧʨʝʜʝʣʷʝʪ ʛʨʘʜʠʝʥʪ ʧʦʪʝʥʮʠʘʣʘ, 

ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ ʠ ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ ʢʦʨʦʥʳ ʥʘ ʧʨʦʚʦʜʝ. ʏʝʤ 

ʙʦʣʴʰʝ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʘ, ʪʝʤ ʙʦʣʴʰʝ 

ʛʨʘʜʠʝʥʪ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʥʝʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʤ ʙʦʣʴʰʝ ʢʦʨʦʥʥʳʭ 

ʨʘʟʨʷʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʝʜʠʥʠʮʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʠʘʤʝʪʨ  

ʧʨʦʚʦʜʘ 

ʋʨʦʚʝʥʴ ʧʦʤʝʭ ʧʦʚʳʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʧʨʦʚʦʜʘ, ʝʩʣʠ 

ʧʨʠ ʵʪʦʤ ʛʨʘʜʠʝʥʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʠʟʣʫʯʘʝʤʦʝ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʘ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʠʘʤʝʪʨʘ ʧʨʦʚʦʜʘ ʦʩʣʘʙʝʚʘʝʪ 

ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʥʘ ʧʨʦʚʦʜʝ ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ. ʇʦʵʪʦʤʫ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʚʦʜ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ, ʤʦʞʝʪ 

ʜʦʣʴʰʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʨʦʥʥʳʝ ʨʘʟʨʷʜʳ, ʯʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, 

ʦʙʨʘʟʦʚʘʥʥʦʝ ʚʦʢʨʫʛ ʧʨʦʚʦʜʘ ʤʝʥʴh ʝʛʦ ʜʠʘʤʝʪʨʘ. 

ʉʦʩʪʦʷʥʠʝ  

ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʦʚʦʜʘ 

ʉʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʨʦʥʳ ʦʢʘʟʳʚʘʶʪ ʩʦʩʪʦʷʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʥʠʢʘ, ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʚʣʘʛʠ ʥʘ 

ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʦʚʳʡ ʧʨʦʚʦʜ ʦʙʳʯʥʦ ʩʦʟʜʘʝʪ ʙʦʣʴʰʝ ʧʦʤʝʭ ʦʪ 

ʢʦʨʦʥʳ ʠ ʚʳʟʳʚʘʝʪ ʠʭ ʜʘʞʝ ʚ ʭʦʨʦʰʫʶ ʧʦʛʦʜʫ ʠʟ-ʟʘ ʥʝʨʦʚʥʦʩʪʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʘ, ʥʘʧʨʠʤʝʨ, ʟʘʫʩʝʥʮʝʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʘʣʶʤʠʥʠʷ, ʠʟ-ʟʘ ʣʶʙʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʧʨʦʚʦʜʘ, ʥʘʧʨʠʤʝʨ, ʧʪʠʯʴʠʤ 

ʧʦʤʝʪʦʤ, ʧʣrʴʶ, ʟʝʤʣʝʡ, ʛʨʷʟʴʶ ʠ ʪ.ʜ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʚʦʜʘ ʨʘʜʠʦʧʦʤʝʭʠ ʦʪ ʥʝʛʦ ʩʥʠʞʘʁ ʪʩʷ. 

ɸʪʤʦʩʬʝʨʥʳʝ ʠ 

ʧʦʛʦʜʥʳʝ  

ʫʩʣʦʚʠʷ 

ʇʦʥʠʞʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʣʠ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ, ʠʣʠ ʪʦ ʠ ʜʨʫʛʦʝ ʚʤʝʩʪʝ ʤʦʛʫʪ ʫʚʝʣʠʯʠʚʘʪʴ ʨʘʟʨʝʞʝʥʥʦʩʪʴ 

ʚʦʟʜʫʭʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴh ʝʥʠʶ ʧʨʦʙʠʚʥʦʡ ʧʨʦʯʥʦʩʪʠ ʚʦʟʜʫʭʘ, 

ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʢʦʨʦʥʳ ʥʘ 

ʧʨʦʚʦʜʝ. ɼʦʞʜʴ ʠ ʩʥʝʛ ʚʳʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʢʦʨʦʥʥʳʭ ʨʘʟʨʷʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʘ ʠ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ 

ʫʨʦʚʝʥʴ ʨʘʜʠʦʧʦʤʝʭ ʙʦʣʝʝ ʯʝʤ ʥʘ 20 ʜɹ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʤʝʭʘʤʠ ʦʪ 

ʪʦʡ ʞʝ ʣʠʥʠʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʩʘʜʢʦʚ. ʉʥʝʛ ʠʣʠ ʢʘʧʣʠ ʚʦʜʳ, ʢʦʪʦʨʳʝ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʘ ʚʦ ʚʨʝʤʷ ʙʫʨʠ, ʩʠʣʴʥʦ 

ʚʠʜʦʠʟʤʝʥʷʶʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʩʦʟʜʘʚʘʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʪʦʯʥʠʢʦʚ ʢʦʨʦʥʥʳʭ ʨʘʟʨʷʜʦʚ. ʈʘʟʨʜ̫ʳ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʪʘʢʞʝ ʠ 

ʧʨʠ ʧʨʦʣʝʪʝ ʩʥʝʞʠʥʦʢ ʠʣʠ ʚʦʜʷʥʳʭ ʢʘʧʝʣʴ ʤʠʤʦ ʧʨʦʚʦʜʘ. 

 

ɼʣʷ ʧʨʦʚʦʜʦʚ ʃʕʇ ʚʘʞʥʳʤ ʚʪʦʨʠʯʥʳʤ ʧʨʦʮʝʩʩʦʤ ʷʚʣʷʝʪʩʷ ʬʦʪʦʠʦʥʠʟʘʮʠʷ, ʪʦ 

ʝʩʪʴ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ ʠʟ ʤʦʣʝʢʫʣ ʛʘʟʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʧʝʨʚʠʯʥʦʡ ʣʘʚʠʥʦʡ [2].  

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʢʦʨʦʥʥʦʛʦ ʨʘʟʨʷʜʘ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʪʘʢ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʠʥʠʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʜʠʦʧʦʤʝʭʠ ʦʪ ʢʦʨʦʥʳ ʥʘ ʧʨʦʚʦʜʘʭ ʥʝ 

ʧʨʝʚʳʰʘʣʠ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʣʠʥʠʠ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʜʠʘʤʝʪʨ ʧʨʦʚʦʜʘ ʠ ʯʠʩʣʦ ʧʨʦʚʦʜʦʚ ʚ 

ʬʘʟʝ. ʊʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʃʕʇ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʘʟʘʤʠ, ʚʳʩʦʪʘ ʧʨʦʚʦʜʦʚ ʥʘʜ 

ʟʝʤʣʝʡ ʠʣʠ ʰʘʛ ʨʘʩʱʝʧʣʝʥʠʷ ʧʫʯʢʘ, ʦʢʘʟʳʚʘʶʪ ʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ 

ʨʘʜʠʦʧʦʤʝʭ. ʅʘ ʧʨʘʢʪʠʢʝ ʦʥʠ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʚʦʟʜʫʥhʳʭ ʧʨʦʤʝʞʫʪʢʦʚ. 

ʅʘʣʠʯʠʝ ʦʮʘʨʘʧʘʥʥʳʭ ʠʣʠ ʧʦʣʦʤʘʥʥʳʭ ʧʨʦʚʦʣʦʢ ʠʣʠ ʧʨʠʩʫʪʩʪʚʠʝ ʥʘ ʧʨʦʚʦʣʦʢʘʭ 

ʦʪʣʦʞʝʥʠʡ ʧʦʩʪʦʨʦʥʥʠʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʛʨʷʟʴ ʠʣʠ ʥʘʩʝʢʦʤʳʝ, ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʩʠʣʴʥʳʤ ʣʦʢʘʣʴʥʳʤ ʨʘʟʨʷʜʘʤ ʢʦʨʦʥʳ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʠʭ ʤʝʩʪʥʳʭ ʛʨʘʜʠʝʥʪʦʚ 
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ʥʘʧʨʞ̫ʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʧʦʤʝʭ ʦʪ ʣʠʥʠʠ. ʇʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʘ ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ 

ʣʠʥʠʠ. ʉʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴʩʷ ʦʩʪʦʨʦʞʥʦ ʩ ʧʨʦʚʦʜʘʤʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ 

ʩʦʦʨʫʞʝʥʠʠ ʣʠʥʠʠ ʠ ʧʨʠʤʝʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʳ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʢʦʥʪʘʢʪʘ 

ʧʨʦʚʦʜʘ ʩ ʟʝʤʣʝʡ ʠʣʠ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʠ ʥʘʪʷʞʝʥʠʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢ ʧʨʦʚʦʜʘʤ 

ʧʨʠʣʠʧʘʣʦ ʤʝʥʴʰʝ ʛʨʷʟʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʙʝʛʘʪʴ ʥʘʥʝʩʝʥʠʷ ʩʤʘʟʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʨʦʚʦʜʘ ʜʣʷ ʟʘʱʠʪʳ ʝʛʦ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʪʷʞʝʥʠʠ. ʂʦʛʜʘ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʢʦʨʨʦʟʠʠ ʩʤʘʟʳʚʘʶʪ ʩʪʘʣʴʥʦʡ ʩʝʨʜʝʯʥʠʢ ʠ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʠʚʳ ʧʨʦʚʦʜʘ, ʩʤʘʟʢʘ ʜʦʣʞʥʘ 

ʚʳʙʠʨʘʪʴʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʥʝ ʚʪrʝʢʘʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʚʦʜʘ, ʜʘʞʝ ʧʨʠ ʥʘʠʚʳʩʰʝʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. 

ʀʟʦʣʷʪʦʨʳ, ʘʨʤʘʪʫʨʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʜʩʪʘʥʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʘʤʠ 

ʨʘʜʠʦʧʦʤʝʭ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʧʦʤʝʭ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ 

ʨʘʟʣʠʯʥʳʤʠ ʷʚʣʝʥʠʷʤʠ: ʢʦʨʦʥʥʳʤʠ ʨʘʟʨʷʜʘʤʠ ʥʘ ʠʟʦʣʷʪʦʨʘʭ ʠ ʘʨʤʘʪʫʨʝ, 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʨʘʟʨʷʜʘʤʠ ʥʘ ʠʟʦʣʷʪʦʨʘʭ [2]. 

ʂʦʨʦʥʥʳʝ ʨʘʟʨʷʜʳ ʥʘ ʘʨʤʘʪʫʨʝ ʚʳʟʳʚʘʶʪʩʷ ʚʳʩʦʢʠʤ ʛʨʘʜʠʝʥʪʦʤ ʧʦʪʝʥʮʠʘʣʘ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʧʦʚʝʨʭʥʦʩʪʠ ʪʘʢʦʡ ʘʨʤʘʪʫʨʳ, ʢʘʢ ʟʘʱʠʪʥʳʝ ʢʦʣʴʮʘ ʠʣʠ 

ʧʦʣʫʢʦʣʮɹʘ, ʨʘʩʧʦʨʢʠ ʠ ʩʦʝʜʠʥʝʥʠʷ. ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʝ, 

ʧʨʠʣʦʞʝʥʥʦʝ ʢ ʘʨʤʘʪʫʨʝ, ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ, ʪʦ ʥʘ ʥʝʡ ʧʨʦʠʩʭʦʜʷʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʟʨʜ̫ʘ. ʊʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʩʧʦʩʦʙʥʳ ʩʦʟʜʘʚʘʪʴ 

ʨʘʜʠʦʧʦʤʝʭʠ, ʦʜʥʘʢʦ ʚʩʝ ʦʥʠ ʚʳʟʚrʘʶʪ ʩʚʝʯʝʥʠʝ ʠ ʚʣʠʷʶʪ ʥʘ ʧʦʪʝʨʠ, ʚʳʟʳʚʘʝʤʳʝ 

ʢʦʨʦʥʥʳʤ ʨʘʟʨʷʜʦʤ. ʕʪʠ ʷʚʣʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳ ʢʦʨʦʥʥʦʤʫ ʨʘʟʨʷʜʫ ʦʪ ʧʨʦʚʦʜʦʚ. ʇʦʤʝʭʠ 

ʦʪ ʘʨʤʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʠ ʚʩrʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʠʣʠ ʚʦ ʚʨʝʤʷ ʜʦʞʜʷ ʠʟ-ʟʘ 

ʫʚʝʣʠʯʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʛʨʘʜʠʝʥʪʦʚ, ʚʳʟʚʘʥʥʳʭ ʥʘʣʠʯʠʝʤ ʢʘʧʝʣʴ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣɻʝʤʝʥʪʦʚ ʘʨʤʘʪʫʨʳ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʘʜʠʦʧʦʤʝʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʘʨʤʘʪʫʨʝ ʃʕʇ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʵʪʦʡ ʘʨʤʘʪʫʨʳ. ʆʩʪʨʠʝʚ ʠ 

ʚʳʩʪʫʧʦʚ ʥʘ ʘʨʤʘʪʫʨʝ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ, ʚʩʝ ʢʨʦʤʢʠ ʠ ʫʛʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʭʦʨʦʰʦ 

ʩʢʨʫʛʣʝʥʳ, ʛʦʣʦʚʢʠ ʙʦʣʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʩʢʨʫʛʣʝʥʳ ʠ ʵʢʨʘʥʠʨʦʚʘʥʳ. ɺʘʞʥʦ ʪʘʢʞʝ, 

ʯʪʦʙʳ ʟʘʱʠʪʥʦʝ ʮʠʥʢʦʚʦʝ ʧʦʢʨʳʪʠʝ ʥʘ ʘʨʤʘʪʫʨʝ ʙʳʣʦ ʛʣʘʜʢʠʤ, ʦʩʦʙʝʥʥʦ ʚ ʪʦʯʢʘʭ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʥʘʧʨʷʞʝʥʠʷ. ɺʘʞʥʦ ʠʟʙʝʛʘʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʘʨʤʘʪʫʨʳ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʩʦʦʨʫʞʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʠʥʠʠ. 

ʇʦʤʝʭʠ ʦʪ ʠʟʦʣʷʪʦʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʩ ʷʚʣʝʥʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, 

ʥʝʙʦʣʴh ʠʝ ʨʘʟʨʷʜʳ, ʚʳʟʚʘʥʥʳʝ ʫʚʝʣʠʯʝʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʛʨʘʜʠʝʥʪʦʚ, ʢʦʨʦʥʥʳʝ 

ʨʘʟʨʷʜʳ, ʚʟrʚʘʥʥʳʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ ʚ ʚʠʜʝ ʥʘʣʝʪʦʚ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠʣʠ ʢʘʧʝʣʴ ʚʦʜʳ 

ʠʣʠ ʠʩʢʨʝʥʠʝʤ ʥʘ ʩʫʭʠʭ ʫʯʘʩʪʢʘʭ, ʚʳʟʚʘʥʥʳʤ ʪʦʢʘʤʠ ʫʪʝʯʢʠ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʠʟʦʣʷʪʦʨʘʭ. ʊʦʣʴʢʦ ʚ ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʝʠʩʧʨʘʚʥʳʭ ʠʟʦʣʷʪʦʨʘʭ) ʧʦʤʝʭʠ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʷʚʣʝʥʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚʥʫʪʨʠ ʠʟʦʣʷʪʦʨʘ (ʠʩʢʨʝʥʠʝ ʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʨʘʢʦʚʠʥʘʭ ʠʣʠ ʪʨʝʱʠʥʘʭ). ʈʘʜʠʦʧʦʤʝʭʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʨʷʜʦʚ ʤʝʞʜʫ ʮʝʤʝʥʪʦʤ ʠ ʬʘʨʬʦʨʦʤ ʠʣʠ ʩʪʝʢʣʦʤ, ʝʩʣʠ ʥʘ ʩʪʳʢʘʭ ʤʝʞʜʫ ʥʠʤʠ 

ʠʤʝʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʚʦʟʜʫʰʥʳʝ ʟʘʟʦʨʳ. 

ʅʘ ʯʠʩʪʦʡ ʠ ʩʫʭʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʦʣʷʪʦʨʦʚ ʠʤʧʫʣʴʩʳ ʪʦʢʘ ʥʘ ʠʩʪʦʯʥʠʢʝ ʧʦʤʝʭ 

ʚʳʟʳʚʘʶʪʩʷ ʨʘʟʨʷʜʘʤʠ, ʧʦʷʚʣʷʶʱʠʤʠʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʚʳʩʦʢʠʤ ʛʨʘʜʠʝʥʪʦʤ 

ʧʦʪʝʥʮʠʘʣʘ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʬʦʨʤʳ ʠ ʤʘʪʝʨʠʘʣʘ ʠʟʦʣʷʪʦʨʘ.  

ʋʨʦʚʥʠ ʧʦʤʝʭ ʩʥʠʞʘʶʪ ʫʤʝʥʴʰʝʥʠʝʤ ʫʨʦʚʥʷ ʛʨʘʜʠʝʥʪʘ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ 

ʠʩʧʦʣʟɹʦʚʘʥʠʠ ʠʟʦʣʷʪʦʨʦʚ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʅʘʧʨʠʤʝʨ, ʠʟʦʣʷʪʦʨʳ, 

ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʣʠ ʩʪʝʢʣʷʥʥʳʝ ʠʣʠ ʬʘʨʬʦʨʦʚʳʝ 

ʠʟʦʣʷʪʦʨʳ, ʧʦʢʨʳʪʳʝ ʢʦʥʩʠʩʪʝʥʪʥʦʡ ʩʤʘʟʢʦʡ, ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʣʦʰʥʦʛʦ 

ʚʣʘʞʥʦʛʦ ʩʣʦʷ. ʋʩʪʘʥʦʚʢʘ ʪʘʢʠʭ ʠʟʦʣʷʪʦʨʦʚ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʧʦʤʝʭ ʚ ʫʩʣʦʚʠʷʭ 

ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʩʨʦʢʝ ʩʣʫʞʙʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʟʦʣʷʪʦʨʦʚ ʟʘʛʨʷʟʥʷʶʪʩʷ ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʤʘʯʠʚʘʥʠʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʯʠʥʘʶʪ 

ʩʦʟʜʘʚʘʪʴʩʷ ʧʦʤʝʭʠ. 
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ɼʨʫʛʦʝ ʨʝʰʝʥʠʝ - ʫʩʪʘʥʦʚʢʘ ʠʟʦʣʷʪʦʨʦʚ, ʧʦʢʨʳʪʳʭ ʧʦʣʫʧʨʦʚʦʜʷʱʝʡ ʛʣʘʟʫʨʴʶ. 

ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤʠ ʫʨʦʚʥʷʤʠ ʧʦʤʝʭ ʚ ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʊʦʢʦʧʨʦʚʦʜʷɦ ʘʷ ʛʣʘʟʫʨʴ ʫʣʫʯʰʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ, ʚʩʣʝʜʩʪʚʠʝ 

ʥʘʛʨʝʚʘʥʠʷ, ʚʳʟʳʚʘʝʤʦʛʦ ʧʨʦʪʝʢʘʥʠʝʤ ʪʦʢʘ ʧʦ ʩʣʦʶ ʛʣʘʟʫʨʠ, ʦʙʨʘʟʫʶʪʩʷ ʰʠʨʦʢʠʝ 

ʩʫʭʠʝ ʫʯʘʩʪʢʠ, ʠ ʧʨʠʣʦʞʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʧʝʨʝʢʨʳʪʠʡ. 

ʅʝ ʩʦʝʜʠʥʝʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʚʦʜʷʱʠʝ ʜʝʪʘʣʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠʣʠ 

ʪʘʢʠʝ ʦʙʲʝʢʪʳ, ʢʘʢ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʟʘʙʦʨʳ ʠʣʠ ʚʦʜʦʩʪʦʯʥʳʝ ʢʘʥʘʚʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʩʠʣʴʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʃʕʇ ʠ ʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʛʫʪ 

ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʘʪʴʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʨʷʜʘ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ 

ʧʨʦʚʦʜʷɦ ʠʤʠ ʜʝʪʘʣʷʤʠ ʤʦʞʝʪ ʚʦʟʨʘʩʪʘʪʴ. ʇʨʠ ʤʘʣʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʧʨʦʚʦʜʷʱʠʤʠ 

ʜʝʪʘʣʷʤʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʥʠʤʠ ʤʦʞʝʪ ʜʦʩʪʠʯʴ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʠ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʥʦʤʫ ʧʨʦʙʦʶ ʟʘʟʦʨʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʫʛʠ, ʢʦʪʦʨʘʷ ʛʘʩʥʝʪ 

ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʦʙʝʠʤʠ ʩʪʦʨʦʥʘʤʠ ʟʘʟʦʨʘ ʧʘʜʘʝʪ ʜʦ 

ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ ʏʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠʷ ʠʩʢʨʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʦʩʪʦʷʥʥʳʭ ʚʨʝʤʝʥʠ ʟʘʨʷʜʘ 

ʠ ʨʘʟʨʷʜʘ ʮʝʧʠ, ʚʝʣʠʯʠʥʳ ʦʢʨʫʞʘʶʱʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʨʘʟʤʝʨʦʚ ʟʘʟʦʨʘ [2].  

ʈʘʜʠʦʧʦʤʝʭʠ, ʩʦʟʜʘʚʘʝʤʳʝ ʠʩʢʨʝʥʠʝʤ ʧʨʠ ʧʣʦʭʠʭ, ʪ. ʝ. ʥʝʧʣʦʪʥʳʭ ʠʣʠ 

ʥʝʥʘʜʝʞʥʳʭ ʢʦʥʪʘʢʪʘʭ, ʚʦʟʥʠʢʘʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʩʫʭʫʶ ʧʦʛʦʜʫ, ʪʘʢ ʢʘʢ ʚ ʤʦʢʨʫʶ 

ʧʦʛʦʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʝ ʟʘʟʦʨʳ ʟʘʢʦʨʘʯʠʚʘʶʪʩʷ ʚʣʘʛʦʡ. 

ɼʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʨʷʜʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʥʘʜʝʞʥʦ ʩʦʝʜʠʥʷʪʴ ʠ ʟʘʪʷʛʠʚʘʪʴ ʚʩʝ ʢʨʝʧʝʞʥʳʝ ʙʦʣʪʳ, ʘ ʚʩʝ 

ʧʨʦʚʦʜʷʱʠʝ ʵʣʝʤʝʥʪʳ ʃʕʇ ʩʦʝʜʠʥʠʪʴ ʣʠʙʦ ʩ ʟʝʤʣʝʡ, ʣʠʙʦ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʨʦʚʦʜʦʤ. 

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʜʘʞʝ ʢʦʛʜʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʦʚʦʝ, ʛʘʣʴʚʘʥʠʟʠʨʦʚʘʥʥʳʝ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ʤʦʛʫʪ ʠʤʝʪʴ ʢʦʨʨʦʟʠʦʥʥʳʡ ʩʣʦʡ ʦʢʠʩʠ ʮʠʥʢʘ. ʂʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʚʳʚʝʪʨʝʥʘ, ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʢʠʩʣʳ ʠ ʩʫʣʴʬʠʜʳ, ʠ ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʥʝʥʘʜʝʞʥʳʝ ʢʦʥʪʘʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʝʥ ʨʘʟʨʷʜ ʚ ʟʘʟʦʨʝ. ʈʘʟʨʷʜ ʚ ʟʘʟʦʨʝ 

ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʠ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʛʠʨʣʷʥʜʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʤʝʭʘʥʠʯʝʩʢʠ 

ʥʘʛʨʫʞʝʥʳ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ 

ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʪʦ ʝʩʪʴ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʢʘʢ ʘʨʤʘʪʫʨʘ, ʠʟʦʣʷʪʦʨʳ, ʧʨʦʚʦʜʘ, ʪʨʦʩʳ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʨʘʙʦʪʢʦʡ 

ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʵʪʘʧʝ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩʘʤʦʡ ʚʦʟʜʫʰʥʦʡ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʛʜʝ ʧʦʤʠʤʦ ʫʯʝʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʣʠʥʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʨʘʩʩʫ ʝʸ ʧʨʦʭʦʞʜʝʥʠʷ, ʟʦʥʫ ʦʪʯʫʞʜʝʥʠʷ, 

ʩʦʟʜʘʚʘʝʤʫʶ ʣʠʥʠʝʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ʊʨʝʪʠʡ ʵʪʘʧ ï ʩʦʦʨʫʞʝʥʠʝ ʣʠʥʠʠ, ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʦ ʚʝʩʪʠʩʴ ʦʙʫʯʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʩʦʚʨʝʤʝʥʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ. 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʈɼ 50-723-93 (ʉʀʉʇʈ18-1). ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ. 

ʈʘʜʠʦʧʦʤʝʭʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʦʪ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʧʠʩʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. 

2. ʈɼ 50-724-93 (ʉʀʉʇʈ18-3). ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ. 

ʈʘʜʠʦʧʦʤʝʭʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʦʪ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʧʦʤʝʭ. 

3. ʈɼ 50-725-93 (ʉʀʉʇʈ18-2). ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ. 

ʈʘʜʠʦʧʦʤʝʭʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʦʪ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʄʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʠ ʧʨʦʮʝʜʫʨʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʦʨʤ. 
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ʋɼʂ 621.38 

ʉʫʧʝʨʢʘʣʴʢʫʣʷʪʦʨ 

ʇʨʝʧʣʷʩʢʦ ɸ.ʉ.  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɹʣʘʜʳʢʦ ʖ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

 

   ʉʫʧʝʨʢʘʣʴʢʫʣʷʪʦʨ (ʨʠʩ. 1) ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʩ 

ʯʠʩʣʘʤʠ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʧʝʨʘʮʠʠ ʩʦ ʩʢʦʙʢʘʤʠ, ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ.  

       ʈʠʩ.1. ɻʣʘʚʥʦʝ ʦʢʥʦ ʉʫʧʝʨʢʘʣʴʢʫʣʷʪʦʨʘ 

 

ɺʦʟʤʦʞʥʦʩʪʠ ʉʫʧʝʨʢʘʣʴʢʫʣʷʪʦʨʘ:   

- ʚʳʯʠʩʣʝʥʠʝ ʚʩʝʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, 

- ʚʳʯʠʩʣʝʥʠʝ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, 

- ʚʦʟʚʝʜʝʥʠʝ ʚ ʩʪʝʧʝʥʴ, 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʳʨʘʞʝʥʠʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʢʦʥʩʪʘʥʪʘʤʠ, 

- ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʚ ʧʣʦʩʢʦʩʪʠ, 

- ʩʦʭʨʘʥʝʥʠʝ ʛʨʘʬʠʢʘ ʚ ʬʦʨʤʘʪʝ ʨʠʩʫʥʢʘ, 

- ʪʘʙʫʣʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʩ ʟʘʜʘʥʥʳʤ ʰʘʛʦʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʵʢʩʧʦʨʪʘ ʨʝʟʫʣʴʪʘʪʘ 

ʚ ʬʘʡʣ Excel, 

- ʨʘʙʦʪʘ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ: (ʫʤʥʦʞʝʥʠʝ, ʜʝʣʝʥʠʝ, ʩʣʦʞʝʥʠʝ, ʚʳʯʠʪʘʥʠʝ, 

ʚʦʟʚʝʜʝʥʠʝ ʚ ʩʪʝʧʝʥʴ, ʧʝʨʝʚʦʜ ʠʟ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʬʦʨʤʳ ʚ ʧʦʢʘʟʘʪʝʣʴʥʫʶ ʠ ʦʙʨʘʪʥʦ), 

- ʩʦʜʝʨʞʠʪ Decimal ï Bin ï Hex ʢʦʥʚʝʨʪʝʨ, 

- ʠʤʝʝʪ ñʫʤʥʫʶò ʬʫʥʢʮʠʶ ʦʢʨʫʛʣʝʥʠʷ, 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʛʨʘʜʫʩʘʤʠ ʠ ʨʘʜʠʘʥʘʤʠ, 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʘ ʬʫʥʢʮʠʠ ʥʘ ʤʘʢʩʠʤʫʤ ʠ ʤʠʥʠʤʫʤ, 

- ʧʦʠʩʢ ʢʦʨʥʝʡ ʥʘ ʫʯʘʩʪʢʝ ʬʫʥʢʮʠʠ. 

ʕʪʦ ʫʜʦʙʥʳʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʘʣʴʢʫʣʷʪʦʨ ʚʳʨʘʞʝʥʠʡ. ʇʦʟʚʦʣʷʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʠʜʝʪʴ ʚʳʯʠʩʣʷʝʤʦʝ ʚʳʨʘʞʝʥʠʝ ʠ ʨʝʟʫʣʴʪʘʪ. ʏʪʦ ʦʯʝʥʴ ʫʜʦʙʥʦ, ʪʘʢ ʢʘʢ 

ʩʨʘʟʫ ʚʠʜʥʦ, ʢʘʢʠʝ ʜʘʥʥʳʝ ʚʚʝʜʝʥʳ ʠ ʥʝʪ ʣʠ ʚ ʥʠʭ ʦʰʠʙʢʠ.  

 ʇʨʦʩʪʦʪʘ ʠ ʫʜʦʙʩʪʚʦ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ  ʙʳʩʪʨʦ ʦʚʣʘʜʝʪʴ ʫʤʝʥʠʷʤʠ 

ʨʘʙʦʪʳ ʠ ʙʳʩʪʨʦ ʧʨʦʠʟʚʦʜʠʪʴ ʦʧʝʨʘʮʠʠ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ ʚ ʣʶʙʦʡ ʬʦʨʤʝ. 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʠʟʚʦʜʠʪʴ ʦʧʝʨʘʮʠʠ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ, ʥʘʜʦ ʥʘ ʧʘʥʝʣʠ 

ʟʘʜʘʯ ʥʘʞʘʪʴ çʀʥʩʪʨʫʤʝʥʪʳè ʠ ʚʳʙʨʘʪʴ ʚʢʣʘʜʢʫ çʂʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘè (ʨʠʩ.2).  

 

 ʈʠʩ.2. ʈʘʙʦʪʘ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ 

 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʜʦʩʪʦʠʥʩʪʚ ʢʘʣʴʢʫʣʷʪʦʨʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ 

ʦʧʝʨʘʮʠʠ ʩ ʢʦʤʧʣʝʢʩʥr ʤʠ ʯʠʩʣʘʤʠ ʚ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʬʦʨʤʝ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʤʦʜʫʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʷ ʥʘʜ ʜʚʫʤʷ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ 

ʥʝ ʥʫʞʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʠʚʦʜʠʪʴ ʠʭ ʢ ʦʜʥʦʡ ʬʦʨʤʝ ʟʘʧʠʩʠ (ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʠʣʠ 

ʧʦʢʘʟʘʪʝʣʥɹʦʡ), ʧʨʦʩʪʦ ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʦʢ ʥʘʧʨʦʪʠʚ ʯʠʩʣʘ, ʝʩʣʠ ʦʥʦ ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ 

ʬʦʨʤʝ, ʠʣʠ ʩʥʷʪʴ ʬʣʘʞʦʢ, ʝʩʣʠ ʦʥʦ ʚ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʬʦʨʤʝ.  ʆʪʚʝʪ ʪʘʢʞʝ ʚʳʜʘʝʪʩʷ ʚ 

ʫʜʦʙʥʦʡ ʬʦʨʤʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʢʨʫʛʣʝʥʠʷ. ʅʫʞʥʦ ʥʝ ʟʘʙʳʚʘʪʴ ʧʨʦ ʧʝʨʝʢʣʶʯʘʪʝʣʴ 

çɻʨʘʜʫʩʳ ï ʈʘʜʠʘʥʳè. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʜʘʪʴ ʯʠʩʣʘ ʚ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʬʦʨʤʝ, ʥʘʜʦ ʫʙʨʘʪʴ ʬʣʘʞʦʢ 

ʥʘʧʨʦʪʠʚ çʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʬʦʨʤʘè.  ɽʩʣʠ ʥʘʜʦ ʧʨʦʠʟʚʝʩʪʠ ʦʧʝʨʘʮʠʶ  ʩ ʜʚʫʤʷ 

ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ, ʦʜʥʦ ʠʟ ʢʦʪʦʨʳʭ ʟʘʜʘʥʦ ʚ ʧʦʢʘʟʘʪʝʣʴʥʦʡ, ʘ ʜʨʫʛʦʝ - ʚ 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ, ʪʦ ʥʝ ʥʫʞʥʦ ʧʨʠʚʦʜʠʪʴ ʠʭ ʢ ʢʘʢʦʡ- ʣʠʙʦ ʦʜʥʦʡ ʬʦʨʤʝ. ʄʦʞʥʦ ʦʜʥʦ 

ʯʠʩʣʦ ʚʚʝʩʪʠ ʚ ʧʦʢʘʟʘʪʝʣʴʥʦʡ, ʜʨʫʛʦʝ - ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʠ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʚ 

ʥʫʞʥʦʡ ʬʦʨʤʝ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʦʧʝʨʘʮʠʠ ʩ ʢʦʤʧʣʝʢʩʥr ʤʠ ʯʠʩʣʘʤʠ 

ʧʦʷʚʠʣʘʩʴ ʫ ʢʘʣʴʢʫʣʷʪʦʨʘ ʙʣʘʛʦʜʘʨʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʘʚʪʦʨʘ ʃʘʱʠʣʠʥʘ ʈʦʤʘʥʘ 

ɺʣʘʜʠʤʠʨʦʚʠʯʘ  ʩ ʢʘʬʝʜʨʦʡ çʕʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ ʵʣʝʢʪʨʦʥʠʢʘè ɹʅʊʋ. 

ʉʫʧʝʨʢʘʣʴʢʫʣʷʪʦʨ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ ʢʘʬʝʜʨʳ www.electronics.bntu.by. 

 ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʢʘʣʴʢʫʣʷʪʦʨʳ ʤʦʛʫʪ ʧʨʝʚʦʩʭʦʜʠʪʴ ʩʫʧʝʨʢʘʣʴʢʫʣʷʪʦʨ ʧʦ 

ʜʠʟʘʡʥʫ, ʥʦ ʦʥʠ ʥʝ ʨʘʙʦʪʘʶʪ ʩ  ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ ʚ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʬʦʨʤʝ. 
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ʋɼʂ 621.382.323 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ 

ɹʦʭʦʥʶʢ ʉ.ʄ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɻʝʨʤʘʥʦʚʠʯ ɽ.ʀ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

 

ʇʦʣʝʚʦʡ ʪʨʘʥʟʠʩʪʦʨ - ʵʪʦ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʧʨʠʙʦʨ, ʫʩʠʣʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 

ʢʦʪʦʨʦʛʦ ʦʙʫʩʣʦʚʣʝʥʳ ʧʦʪʦʢʦʤ ʦʩʥʦʚʥʳʭ ʥʦʩʠʪʝʣʝʡ, ʧʨʦʪʝʢʘʶʱʠʤ ʯʝʨʝʟ ʧʨʦʚʦʜʷʱʠʡ 

ʢʘʥʘʣ ʠ ʫʧʨʘʚʣʷʝʤʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ. ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʝʚʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ʧʦʣʝʚʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʩ ʫʧʨʘʚʣʷʶʱʠʤ ʨ- ʧ - ʧʝʨʝʭʦʜʦʤ ʠ ʧʦʣʝʚʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʩ 

ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʟʘʪʚʦʨʦʤ. 

ʕʣʝʢʪʨʦʜ, ʠʟ ʢʦʪʦʨʦʛʦ ʚ ʢʘʥʘʣ ʚʭʦʜʷʪ ʥʦʩʠʪʝʣʠ ʟʘʨʷʜʘ, ʥʘʟʳʚʘʶʪ ʠʩʪʦʢʦʤ; 

ʵʣʝʢʪʨʦʜ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʠʟ ʢʘʥʘʣʘ ʫʭʦʜʷʪ ʥʦʩʠʪʝʣʠ ʟʘʨʷʜʘ, - ʩʪʦʢʦʤ; ʵʣʝʢʪʨʦʜ, 

ʩʣʫʞʘʱʠʡ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʘʥʘʣʘ, - ʟʘʪʚʦʨʦʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ 

ʇʦʣʝʚʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʠʤʝʶʪ ʚʦʣʴʪ-ʘʤʧʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʩʭʝʤʘʭ ʫʩʠʣʠʪʝʣʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʚʳʩʦʢʦʦʤʥʳʤ ʚʭʦʜʦʤ, ʚ 

ʠʩʪʦʢʦʚʳʭ ʧʦʚʪʦʨʠʪʝʣʷʭ ʩ ʦʩʦʙʦ ʚʳʩʦʢʦʦʤʥʳʤ ʚʭʦʜʦʤ, ʚ ʵʣʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ 

ʫʩʠʣʠʪʝʣʷʭ, ʨʘʟʣʠʯʥʳʭ ʨʝʣʝ ʚʨʝʤʝʥʠ, RS - ʛʝʥʝʨʘʪʦʨʘʭ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʥʠʟʢʠʭ ʠ ʠʥʬʨʘʥʠʟʢʠʭ ʯʘʩʪʦʪ, ʚ ʛʝʥʝʨʘʪʦʨʘʭ ʧʠʣʦʦʙʨʘʟʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʫʩʠʣʠʪʝʣʷʭ 

ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ, ʨʘʙʦʪʘʶʱʠʭ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʩ ʙʦʣʴʰʠʤ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʚ 

ʘʢʪʠʚʥʳʭ RC - ʬʠʣʴʪʨʘʭ ʥʠʟʢʠʭ ʯʘʩʪʦʪ. ʇʦʣʝʚʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤ 

ʟʘʪʚʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪ ʚ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʫʩʠʣʠʪʝʣʷʭ, ʩʤʝʩʠʪʝʣʷʭ, ʢʣʶʯʝʚʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ. 

ɹʫʤʘʞʥʳʝ ʪʨʘʥʟʠʩʪʦʨʳ 

ʇʦʨʪʫʛʘʣʴʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʅʦʚʦʛʦ ʣʠʩʩʘʙʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(Universidade Nova de Lisboa) ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʕʣʴʚʠʨʳ ʌʦʨʪʫʥʘʪʦ (Elvira Fortunato) 

ʩʦʟʜʘʣʠ ʧʝʨʚʳʝ ʧʦʣʝʚʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʥʘ ʦʩʥʦʚʝ ʙʫʤʘʛʠ, ʨʘʟʤʝʩʪʠʚ ʫʩʪʨʦʡʩʪʚʘ ʩʨʘʟʫ ʥʘ 

ʜʚʫʭ ʩʪʦʨʦʥʘʭ ʦʙʳʯʥʦʛʦ ʣʠʩʪʘ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʳʯʥʦʡ ʙʫʤʘʛʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʪʘʪʴ ʚ 

ʪʨʘʥʟʠʩʪʦʨʝ ʧʦʜʣʦʞʢʦʡ ʠ ʠʟʦʣʷʪʦʨʦʤ. 

ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʧʦʣʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʶʪ CMOS-

ʪʨʘʥʟʠʩʪʦʨʳ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ 

ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ʇʦ ʧʘʨʘʤʝʪʨʘʤ ʥʦʚʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩʨʘʚʥʠʤʳ ʩ ʣʫʯʰʠʤʠ 

ʪʦʥʢʦʧʣʝʥʦʯʥʳʤʠ ʪʨʘʥʟʠʩʪʦʨʘʤʠ (TFT). 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ 

ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴ ʚ ʦʜʥʦʨʘʟʦʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ, ʪʘʢʠʭ ʢʘʢ ʙʫʤʘʞʥʳʝ ʜʠʩʧʣʝʠ, 

ʵʪʠʢʝʪʢʠ, ʨʘʜʠʦʤʝʪʢʠ. 

ʎʝʣʣʶʣʦʟʘ, ʠʟ ʢʦʪʦʨʦʡ ʚ ʦʩʥʦʚʥʦʤ 

ʩʦʩʪʦʠʪ ʙʫʤʘʛʘ - ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʙʠʦʧʦʣʠʤʝʨ, ʠ ʤʥʦʛʠʝ ʢʦʤʘʥʜʳ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʞʝ ʨʘʙʦʪʘʶʪ ʥʘʜ 

ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʧʦʣʠʤʝʨʦʚ ʚ ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʘʭ. 

 

ʆʞʠʚʣʸʥʥʳʡ ʯʠʧ ʦʪʜʘʸʪ ʧʨʠʢʘʟʳ ʥʝʨʚʥʳʤ ʢʣʝʪʢʘʤ 

ʋʯʸʥʳʝ ʜʘʚʥʦ ʥʘʫʯʠʣʠʩʴ ʩʥʠʤʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ ʩ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ. 

ʋʞʝ ʧʨʠʜʫʤʘʥʘ ʤʘʩʩʘ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ. ʅʦ, ʥʠʢʪʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʦʧʨʦʙʦʚʘʣ ʧʦʡʪʠ ʚ 

ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ: ʢ ʵʣʝʢʪʨʦʥʠʢʝ, ʩʧʦʩʦʙʥʦʡ ʧʨʦʠʟʚʦʣʴʥʦ ʚʣʠʷʪʴ ʥʘ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 
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ɹʠʦʣʦʛʠ ʠʟ ɻʝʨʤʘʥʠʠ, ʀʪʘʣʠʠ ʠ ʐʚʝʡʮʘʨʠʠ, ʩʦʚʤʝʩʪʥʦ ʩʦ ʟʥʘʤʝʥʠʪʳʤ 

ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʯʠʧʦʚ ð ʢʦʤʧʘʥʠʝʡ Infineon Technologies ʧʦʩʪʨʦʠʣʠ ʤʠʢʨʦʩʭʝʤʫ, 

ʩʧʦʩʦʙʥʫʶ, ʧʦʪʝʥʮʠʘʣʴʥʦ, ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʨʘʟʫ ʙʦʣʝʝ ʯʝʤ ʩ 16 ʪʳʩʷʯʘʤʠ ʥʝʡʨʦʥʦʚ, 

ʯʪʦ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʚʦ ʚʩʝʭ ʧʨʝʞʥʠʭ ʩʭʦʜʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʈʘʥʝʝ ʣʠʙʦ ʯʠʧʳ 

ʨʘʙʦʪʘʣʠ ʩ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʳʤ ʯʠʩʣʦʤ ʥʝʡʨʦʥʦʚ, ʣʠʙʦ ï ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ, ʥʦ ʥʝ ʩ 

ʢʘʞʜʳʤ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʘ ʩ ʠʭ ʛʨʫʧʧʘʤʠ. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʣʘʥʦʤʝʨʥʦ 

ʠʜʫʪ ʢ ʫʜʠʚʠʪʝʣʴʥʦʡ ʮʝʣʠ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʢʦʤʧʴʶʪʝʨʘ ʩ ʥʘʙʦʨʦʤ ʞʠʚʳʭ ʢʣʝʪʦʢ 

(ʠʥʜʠʚʠʜʫʘʣʥɹʦ), ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʘʪʴ ʦʪ ʥʠʭ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʠ ʚʣʠʷʪʴ 

ʥʘ ʨʘʙʦʪʫ ʛʝʥʦʚ ʚ ʵʪʠʭ ʢʣʝʪʢʘʭ. ʉʘʤʦʝ ʧʨʠʤʝʯʘʪʝʣʴʥʦʝ ʚ ʧʨʦʝʢʪʝ NACHIP ʪʦ, ʯʪʦ 

ʦʪʣʠʯʘʝʪ ʝʛʦ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ ï çʜʚʫʩʪʦʨʦʥʥʠʡ ʧʦʜʭʦʜè ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ ʪʝʩʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʠʚʳʭ ʥʝʡʨʦʥʦʚ ʠ ʵʣʝʢʪʨʦʥʠʢʠ. 

ɼʦʣʞʥʘ ʣʠ ʵʣʝʢʪʨʦʥʠʢʘ ʩʪʘʪʴ ʙʦʣʝʝ çʞʠʚʦʡè, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʩ ʥʝʡʨʦʥʘʤʠ, ʠʣʠ 

ʥʝʡʨʦʥʳ ʥʫʞʥʦ ʤʝʥʷʪʴ, ʯʪʦʙʳ ʥʘʫʯʠʪʴ ʠʭ ʭʦʨʦʰʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʯʠʧʘʤʠ? 

ɸʚʪʦʨʳ ʧʨʦʝʢʪʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ, 

ʯʪʦʙʳ ʧʦʜʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʪʨʦʝʥʠʝ ʥʝʡʨʦʥʦʚ, ʩʜʝʣʘʚ ʠʭ ʙʦʣʝʝ çʦʙʱʠʪʝʣʴʥʳʤʠè, ʘ ʩ 

ʜʨʫʛʦʡ ï ʧʨʠʤʝʥʠʣʠ ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʯʠʧ ʢ ʥʝʡʨʦʥʘʤ. 

ʉʧʝʮʠʘʣʴʥʳʡ ʯʠʧ ʩ ʧʦʧʝʨʝʯʥʠʢʦʤ ʚʩʝʛʦ ʚ 1 ʤʠʣʣʠʤʝʪʨ ʩʦʜʝʨʞʠʪ 16 ʪʳʩʷʯ 384 

ʪʨʘʥʟʠʩʪʦʨʘ ʠ ʩʦʪʥʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ. ʂʦʛʜʘ ʥʘ ʥʝʛʦ ʚʳʩʘʞʠʚʘʶʪʩʷ ʥʝʨʚʥʳʝ ʢʣʝʪʢʠ, 

ʪʨʘʥʟʠʩʪʦʨʳ ʧʦʣʫʯʘʶʪ ʦʪ ʥʠʭ ʩʠʛʥʘʣʳ, ʘ ʢʦʥʜʝʥʩʘʪʦʨʳ, ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 

ʪʨʘʥʟʠʩʪʦʨʦʚ, ʧʦʩʳʣʘʶʪ ʩʠʛʥʘʣʳ ʦʪ ʵʣʝʢʪʨʦʥʠʢʠ ï ʥʝʡʨʦʥʘʤ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʟʠʢʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʨʦʥʦʚ ʠ ʩʭʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʧʝʨʝʤʝʱʝʥʠʶ ʠʦʥʦʚ ʥʘʪʨʠʷ 

ʯʝʨʝʟ ʢʣʝʪʦʯʥʫʶ ʤʝʤʙʨʘʥʫ, ʯʪʦ ʤʝʥʷʝʪ ʣʦʢʘʣʴʥʳʡ ʝʸ ʟʘʨʷʜ, ʥʘ ʢʦʪʦʨʳʡ ʨʝʘʛʠʨʫʝʪ 

ʪʨʘʥʟʠʩʪʦʨ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʧʨʘʚʣʷʝʤʳʡ ʵʣʝʢʪʨʦʥʠʢʦʡ ʟʘʨʷʜ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ ʚʣʠʷʝʪ 

ʥʘ ʠʦʥʥʳʡ ʪʦʢ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ, ʟʘʩʪʘʚʣʷʷ ʥʝʡʨʦʥ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ çʟʘʧʨʦʩè ʠʟʚʥʝ.  

ʀʩʧʦʣʴʟʦʚʘʚ ʛʝʥʥʫʶ ʠʥʞʝʥʝʨʠʶ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ʘ ʨʘʙʦʪʘʣʠ ʦʥʠ ʩʥʘʯʘʣʘ ʩ 

ʥʝʡʨʦʥʘʤʠ ʫʣʠʪʢʠ, ʢʘʢ ʩ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʠ ʧʨʦʩʪʳʤʠ, ʘ ʧʦʪʦʤ ï ʩ ʥʝʡʨʦʥʘʤʠ ʢʨʳʩ, ʢʘʢ 

ʩ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ ʤʝʥʴʰʠʤʠ ʧʦ ʨʘʟʤʝʨʫ) ʤʦʜʠʬʠʮʠʨʦʚʘʣʠ ʥʝʡʨʦʥʳ ʞʠʚʦʪʥʳʭ, 

ʫʚʝʣʠʯʠʚ ʚ ʠʭ ʦʙʦʣʦʯʢʘʭ ʯʠʩʣʦ ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʠ ʧʦʚʳʩʠʚ ʠʭ ʘʢʪʠʚʥʦʩʪʴ. 

ʉʘʤ ʯʠʧ ʪʘʢʞʝ ʧʦʣʫʯʠʣ ʥʦʚʰʝʩʪʚʘ: ʝʛʦ ʧʦʢʨʳʣʠ ʙʝʣʢʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʤʦʟʛʝ 

ʩʚʷʟʳʚʘʶʪ ʥʝʡʨʦʥʳ ʚʤʝʩʪʝ (ʩʚʦʝʛʦ ʨʦʜʘ ʢʣʝʡ) ʠ ʪʘʢʞʝ ʘʢʪʠʚʠʨʫʶʪ ʠʦʥʥʳʝ ʢʘʥʘʣʳ ʚ 

ʥʝʡʨʦʥʘʭ. ɺ ʯʠʧʝ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʪʨʘʥʟʠʩʪʦʨʳ ʩ ʫʤʝʥʴʰʝʥʥʳʤ ʰʫʤʦʤ, ʫʯʘʩʪʢʠ ʜʣʷ 

ʚʦʟʙʫʞʜʝʥʠʷ ʥʝʡʨʦʥʦʚ ʠ ʩʦʩʝʜʥʠʝ ʩ ʥʠʤʠ ʪʨʘʥʟʠʩʪʦʨʳ ʙʳʣʠ ʩʙʣʠʞʝʥʳ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʢʨʦʥʦʚ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʧʦʩʳʣʘʪʴ ʠʤʧʫʣʴʩ ʠ ʧʦʣʫʯʘʪʴ ʦʪʢʣʠʢ ʦʪ ʦʜʥʦʛʦ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʥʝʡʨʦʥʘ. ʊʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʠ ʩʭʝʤʳ ʧʦʟʚʦʣʷʝʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʨʘʩʩʯʠʪʳʚʘʪʴ ʟʘʩʪʘʚʠʪʴ ʩʠʛʥʘʣʳ ʯʠʧʘ ʚʣʠʷʪʴ ʥʘ ʥʝʡʨʦʥ ʪʘʢ, ʯʪʦʙʳ ʚ 

ʥʸʤ ʚʢʣʯʁʘʣʩʷ ʥʦʚʳʡ ʛʝʥ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʢʦʪʦʨʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʢʣʶʯʘʣ ʙʳ ʛʝʥ, ʜʦʣʞʝʥ ʙʳʪʴ 

ʜʦʙʘʚʣʝʥ ʚ ʣʘʙʦʨʘʪʦʨʥʫʶ ʯʘʰʢʫ, ʩʦʜʝʨʞʘʱʫʶ ʛʠʙʨʠʜ ʥʝʡʨʦʥʦʚ ʩ ʯʠʧʦʤ. ʕʣʝʢʪʨʦʥʠʢʘ 

ʞʝ ʙʫʜʝʪ, ʧʦ ʟʘʤʳʩʣʫ ʙʠʦʣʦʛʦʚ, ʦʧʨʝʜʝʣʷʪʴ ʢʘʢʘʷ ʠʟ ʞʠʚʳʭ ʢʣʝʪʦʢ, ʧʦʜʩʦʝʜʠʥʸʥʥʳʭ ʢ 

ʯʠʧʫ, ʦʪʨʝʘʛʠʨʫʝʪ ʥʘ ʨʘʩʪʚʦʨ, ʘ ʢʘʢʘʷ ï ʥʝʪ, ʟʘ ʩʯʸʪ ʚʣʠʷʥʠʷ ʥʘ ʨʘʙʦʪʫ ʢʣʝʪʦʯʥʳʭ 

ʤʝʤʙʨʘʥ. 

ʊʘʢʠʝ ʦʧʳʪʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʘʜʫʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʫʯʰʝ ʧʦʥʷʪʴ ʨʘʙʦʪʫ 

ʥʝʡʨʦʥʦʚ, ʘ ʩ ʜʨʫʛʦʡ, ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʯʠʧʳ ʩ ʧʘʤʷʪʴʶ ʥʘ ʦʩʥʦʚʝ 

ʞʠʚʳʭ ʢʣʝʪʦʢ. 

ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʩʦʟʜʘʥʠʝ ʯʠʧʦʚ-ʧʨʦʪʝʟʦʚ, ʧʦʤʦʛʘʶʱʠʭ ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʠʟʤʘ 

ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʠʣʠ ʧʨʦʩʪʦ ï ʯʠʧʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 
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ʆʜʠʥ ʥʝʡʨʦʥ ʢʨʳʩʳ ʥʘ ʤʠʢʨʦʩʭʝʤʝ. ʀʦʥʥʳʡ ʧʦʪʦʢ ʚ ʢʣʝʪʢʝ ʧʨʝʚʨʘʱʘʝʪ ʝʸ ʚ 

ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ ʧʦʣʝʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ, ʧʦʟʚʦʣʷʷ ʢʣʝʪʢʝ ʚʣʠʷʪʴ ʥʘ ʨʘʙʦʪʫ ʵʣʝʢʪʨʦʥʠʢʠ. 

ʆʧʳʪ ʇʝʪʝʨʘ ʌʨʦʤʭʝʨʮʘ. 

ʇʦʩʣʝ ʦʧʳʪʦʚ ʩ ʥʝʡʨʦʥʘʤʠ ʞʠʚʦʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ ʥʘʤʝʨʝʥʳ ʧʨʠʡʪʠ ʠ ʢ 

ʦʧʳʪʘʤ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʥʝʡʨʦʥʘʤʠ. ɽʩʣʠ ʨʘʥʴʰʝ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣʠ çʚʳʢʣʶʯʘʪʝʣʴ 

ʙʦʣʠè ʠʣʠ ʫʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ ʧʨʠ ʧʦʤʦʱʠ ʤʳʩʣʝʡ, ʪʦ ʪʝʧʝʨʴ ʥʘ ʛʦʨʠʟʦʥʪʝ 

ʚʳʨʠʩʦʚʳʚʘʝʪʩʷ ï ʢʦʨʨʝʢʮʠʷ ʨʘʙʦʪʳ ʛʝʥʦʚ ʚ ʪʝʣʝ ʩ ʚʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ.  
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ɸʫʜʠʦʫʩʠʣʠʪʝʣʠ ʢʣʘʩʩʘ D: ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ɹʫʩʝʣ ɼ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɻʝʨʤʘʥʦʚʠʯ ɽ.ʀ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 

ʋʩʠʣʠʪʝʣʴ ʤʦʱʥʦʩʪʠ ï ʥʝʦʪʲʝʤʣʝʤʳʡ ʵʣʝʤʝʥʪ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʦʙʠʣʷ. ʋʩʠʣʠʪʝʣʴ ʤʦʱʥʦʩʪʠ ʧʦʣʫʯʘʝʪ ʩʣʘʙʳʡ ʩʠʛʥʘʣ ʦʪ ʘʚʪʦʤʘʛʥʠʪʦʣʳ, ʠ 

ʫʩʠʣʠʚʘʝʪ ʝʛʦ ʜʦ ʚʝʣʠʯʠʥʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʜʠʥʘʤʠʢʦʚ. 

ʈʘʟʣʠʯʘʶʪ ʧʷʪʴ ʢʣʘʩʩʦʚ ʫʩʠʣʠʪʝʣʝʡ ʤʦʱʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʂʇɼ) ʠ ʫʨʦʚʥʷ ʠʩʢʘʞʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ:  

ï ʂʣʘʩʩ ɸ. ʋʩʠʣʠʪʝʣʠ ʪʘʢʦʛʦ ʢʣʘʩʩʘ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʥʦ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʚʦʣʴʥʦ ʯʠʩʪʳʡ ʩʠʛʥʘʣ. ʊʘʢʠʝ ʫʩʠʣʠʪʝʣʠ ʠʤʝʶʪ ʂʇɼ ï 20-30%, ʯʪʦ 

ʛʦʚʦʨʠʪ ʧʨʦ 20-30 ɺʪ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠ ʧʦʜʘʯʝ 100 ɺʪ. 70-80% ʧʨʦʩʪʦ ʪʝʨʷʶʪʩʷ 

ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʫʩʠʣʠʪʝʣʷ, ʥʘʛʨʝʚʘʷ ʝʛʦ ʜʝʪʘʣʠ ʠ ʚʦʟʜʫʭ. ʋʩʠʣʠʪʝʣʠ ʢʣʘʩʩʘ ɸ 

ʦʯʝʥʴ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʘʫʜʠʦʩʠʩʪʝʤʘʭ, ʠʟ-ʟʘ ʩʚʦʝʡ ʥʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʚʩrʦʢʠʤ ʮʝʥʘʤ.  

ï ʂʣʘʩʩ ɺ. ʇʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʵʬʬʝʢʪʠʚʥʝʝ ʫʩʠʣʠʪʝʣʷ ʢʣʘʩʩʘ ɸ. ʊʝʤ ʥʝ ʤʝʥʝʝ 

ʠʩʢʘʞʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʪʘʢ ʚʝʣʠʢʠ ʯʪʦ ʝʛʦ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʚ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ. 

ï ʂʣʘʩʩ ʉ. ʀʤʝʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʨʘʚʥʫʶ 75%,  ʦʜʥʘʢʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʂʇɼ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʠʩʢʘʞʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ʀʟ-ʟʘ ʵʪʦʛʦ ʜʘʥʥʳʝ ʫʩʠʣʠʪʝʣʠ ʥʝ 

ʧʦʜʭʦʜʷʪ ʜʣʷ Hi-Fi ʘʫʜʠʦʩʠʩʪʝʤ. 

ï ʂʣʘʩʩ ɸɺ. ʆʙ̡ʝʜʠʥʠʣʠ ʚ ʩʝʙʝ ʯʠʩʪʦʪʫ ʩʠʛʥʘʣʘ ʢʣʘʩʩʘ ɸ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʥʝʤʥʦʛʦ ʥʠʞʝ) ʢʣʘʩʩʘ ɺ. ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʯʠʩʣʦ Hi-Fi ʫʩʠʣʠʪʝʣʝʡ 

ʦʪʥʦʩʠʪʩʷ ʠʤʝʥʥʦ ʢ ʵʪʦʤʫ ʢʣʘʩʩʫ. 

ï ʂʣʘʩʩ D. ʉʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʠʣʠʪʝʣʠ ʤʦʱʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʮʠʬʨʦʚʫʶ 

ʦʙʨʘʙʦʪʢʫ ʩʠʛʥʘʣʘ. ɼʘʥʥʳʝ ʫʩʠʣʠʪʝʣʠ ʦʯʝʥʴ ʢʦʤʧʘʢʪʥʳ, ʯʪʦ ʜʝʣʘʝʪ ʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʧʝʨʝʜ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʢʣʘʩʩʘʤʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʩʠʣʠʪʝʣʠ ʵʪʦʛʦ ʢʣʘʩʩʘ ʪʦʣʴʢʦ 

ʥʘʯʠʥʘʶʪ ʟʘʚʦʝʚʳʚʘʪʴ ʨʳʥʦʢ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʘʫʜʠʦʩʠʩʪʝʤ. 

ʇʦʧʫʣʷʨʥʦʩʪʴ ʫʩʠʣʠʪʝʣʝʡ ʢʣʘʩʩʘ D, ʧʨʝʜʣʦʞʝʥʥʳʭ ʝʱʝ ʚ 1958 ʛʦʜʫ, ʟʘʤʝʪʥʦ 

ʚʳʨʦʩʣʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʏʪʦ ʦʥʠ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ? ʂʘʢ ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʜʨʫʛʠʤʠ 

ʪʠʧʘʤʠ ʫʩʠʣʠʪʝʣʝʡ? ʇʦʯʝʤʫ ʢʣʘʩʩ D ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʘʫʜʠʦʪʝʭʥʠʢʠ? ʏʪʦ 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ çʭʦʨʦʰʠʡè ʫʩʠʣʠʪʝʣʴ ʢʣʘʩʩʘ D? 

ʀʟʚʝʩʪʥʳʡ ʬʘʢʪ, ʯʪʦ ʫʩʠʣʠʪʝʣʠ ʢʣʘʩʩʘ A ʠ AB ʥʝ ʩʣʠʰʢʦʤ ʵʬʬʝʢʪʠʚʥʳ ʠ ʠʤʝʶʪ 

ʥʝ ʩʣʠʰʢʦʤ ʚʳʩʦʢʫʶ ʦʪʜʘʯʫ ʤʦʱʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʩʢʘʟʚrʘʝʪʩʷ ʥʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ, 

ʥʘʧʨʠʤʝʨ ʧʨʠ ʨʘʙʦʪʝ ʩʘʙʚʫʬʝʨʘ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʦʯʝʚʠʜʥʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʫʩʠʣʠʪʝʣʝʡ ʢʣʘʩʩʘ A, AB ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ ʥʝʦʧʨʘʚʜʘʥʥʦ 

ʜʦʨʦʛʦʡ. ʋʩʠʣʠʪʝʣʠ ʢʣʘʩʩʘ D ʣʠʰʝʥʳ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʶʪ ʚʳʩʦʢʠʡ 

ʂʇɼ, ʙʦʣʝʝ 90 % ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʥʘʛʨʫʟʢʫ, ʠ ʣʠʰʴ ʜʦ 10 % ʨʘʩʩʝʠʚʘʝʪʩʷ ʚ ʚʠʜʝ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ ʟʘ 

ʩʯʝʪ ʧʦʥʠʞʝʥʠʷ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʠ 

ʚrʭʦʜʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ.  

ʌʫʥʢʮʠʷ ʟʚʫʢʦʚʦʛʦ ʫʩʠʣʠʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʵʣʝʤʝʥʪʘʤʠ ʚʳʭʦʜʥʦʡ ʮʝʧʠ, ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʛʨʦʤʢʦʩʪʴʶ ʠ ʤʦʱʥʦʩʪʴʶ, ʪʦʯʥʦ, ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʩʩʝʷʥʠʝʤ ʵʥʝʨʛʠʠ ʠ ʤʘʣʳʤʠ ʠʩʢʘʞʝʥʠʷʤʠ. ʋʩʠʣʠʪʝʣʴ ʜʦʣʞʝʥ 

ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ, ʢʦʪʦʨʳʡ 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ 20ï20 000 ɻʮ (ʜʣʷ ʫʟʢʦʧʦʣʦʩʥʳʭ ʜʠʥʘʤʠʢʦʚ, ʥʘʧʨʠʤʝʨ ʩʘʙʚʫʬʝʨʘ 

ʠʣʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʛʦʣʦʚʢʠ, ʜʠʘʧʘʟʦʥ ʤʝʥʴʰʝ). ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪʩʷ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʫʩʠʣʠʪʝʣʷ ð ʦʪ ʤʠʣʣʠʚʘʪʪ ʚ ʛʦʣʦʚʥʳʭ 

ʪʝʣʝʬʦʥʘʭ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʚʘʪʪ ʚ ʪʝʣʝʚʠʟʦʨʝ ʠ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ (ʇʂ), ʜʝʩʷʪʢʠ 

ʚʘʪʪ ʚ ʜʦʤʘʰʥʝʡ ʠʣʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʩʪʝʨʝʦʩʠʩʪʝʤʝ; ʥʘʢʦʥʝʮ, ʩʦʪʥʠ ʚʘʪʪ ʚ ʥʘʠʙʦʣʝʝ 

ʤʦʱʥʳʭ ʜʦʤʘʰʥʠʭ ʠʣʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʫʜʠʦʩʠʩʪʝʤʘʭ ʜʣʷ ʪʝʘʪʨʦʚ ʠ ʢʦʥʮʝʨʪʥʳʭ ʟʘʣʦʚ. 
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ɺ ʦʙʳʯʥʦʤ ʫʩʠʣʠʪʝʣʝ ʚʳʭʦʜʥʦʡ ʢʘʩʢʘʜ ʩʦʜʝʨʞʠʪ ʪʨʘʥʟʠʩʪʦʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʥʝʦʙʭʦʜʠʤʦʝ ʤʛʥʦʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʪʦʢʘ. ɺʦ ʤʥʦʛʠʭ ʘʫʜʠʦʩʠʩʪʝʤʘʭ 

ʚʳʭʦʜʥʳʝ ʢʘʩʢʘʜʳ ʨʘʙʦʪʘʶʪ ʚ ʢʣʘʩʩʘʭ A, B ʠ AB. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʚʳʭʦʜʥʳʤ ʢʘʩʢʘʜʦʤ, 

ʨʘʙʦʪʘʶʱʠʤ ʚ D ʢʣʘʩʩʝ, ʤʦʱʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ ʚ ʣʠʥʝʡʥʳʭ ʢʘʩʢʘʜʘʭ ʚʝʣʠʢʘ ʜʘʞʝ ʚ 

ʩʣʫʯʘʝ ʠʭ ʠʜʝʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ D ʢʣʘʩʩʫ ʟʥʘʯʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʚʦ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʚʩʣʝʜʩʪʚʠʝ ʤʝʥʴʰʝʛʦ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʦʠʤʦʩʪʠ ʠʟʜʝʣʠʡ, ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʘʚʪʦʥʦʤʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. 

ʇʦʥʠʞʝʥʥʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʜʝʣʘʝʪ ʫʩʠʣʠʪʝʣʴ ʢʣʘʩʩʘ D ʚʝʩʴʤʘ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʨʝʰʝʥʠʝʤ, ʧʨʠ ʵʪʦʤ ʨʘʟʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʫʯʝʩʪʴ ʨʷʜ ʘʩʧʝʢʪʦʚ. ʉʨʝʜʠ 

ʥʠʭ: 

- ʚʳʙʦʨ ʪʠʧʦʨʘʟʤʝʨʘ ʚʳʭʦʜʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ;  

- ʟʘʱʠʪʘ ʚʳʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ;  

- ʢʘʯʝʩʪʚʦ ʟʚʫʯʘʥʠʷ;  

- ʩʧʦʩʦʙ ʤʦʜʫʣʷʮʠʠ;  

- ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʤʝʭʠ;  

- ʢʦʥʩʪʨʫʢʮʠʷ LC-ʬʠʣʴʪʨʘ;  

- ʩʪʦʠʤʦʩʪʴ ʩʠʩʪʝʤʳ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɹʣʦʢ-ʩʭʝʤʘ ʫʩʠʣʠʪʝʣʷ ʢʣʘʩʩʘ D ʙʝʟ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

 
ʈʠʩʫʥʦʢ 1 ï ɹʣʦʢ-ʩʭʝʤʘ ʫʩʠʣʠʪʝʣʷ ʢʣʘʩʩʘ D 

ɸʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʫʩʠʣʠʪʝʣʷ ʢʣʘʩʩʘ D ʩʦʩʪʦʷʪ ʠʟ ʚʳʭʦʜʥʦʛʦ ʢʣʶʯʝʚʦʛʦ 

ʢʘʩʢʘʜʘ ʠ ʤʦʜʫʣʷʪʦʨʘ. ʉʪʦʠʤʦʩʪʴ ʠʭ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢʘʷ ʞʝ, ʯʪʦ ʠ ʣʠʥʝʡʥʦʛʦ 

ʫʩʠʣʠʪʝʣʷ. ɺʦʧʨʦʩʳ ʚʳʙʦʨʘ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʩʪʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʠʩʪʝʤʳ. 
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ʈʠʩʫʥʦʢ 2 ï ʄʦʱʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ ʚʳʭʦʜʥʳʭ ʢʘʩʢʘʜʦʚ ʢʣʘʩʩʦʚ A, B ʠ D 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ɺʳʭʦʜ ʧʦ ʤʦʱʥʦʩʪʠ ʫʩʠʣʠʪʝʣʝʡ ʢʣʘʩʩʦʚ A, B ʠ D 

 

ʇʦʥʠʞʝʥʥʦʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʫʩʠʣʠʪʝʣʝʡ ʢʣʘʩʩʘ D ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʥʘ 

ʪʝʧʣʦʦʪʚʦʜʘʭ ʠ ʚʝʥʪʠʣʷʪʦʨʘʭ. ʋʩʠʣʠʪʝʣʴ ʢʣʘʩʩʘ D, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʩʭʝʤʝ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʧʦ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʚ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʤ ʠ ʜʝʰʝʚʦʤ 

ʢʦʨʧʫʩʝ, ʯʝʤ ʣʠʥʝʡʥʳʡ ʫʩʠʣʠʪʝʣʴ ʪʦʡ ʞʝ ʤʦʱʥʦʩʪʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʬʨʦʚʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ ʜʣʷ ʣʠʥʝʡʥʦʛʦ ʫʩʠʣʠʪʝʣʷ, ʢʨʦʤʝ ʪʦʛʦ, ʥʫʞʝʥ ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʳʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ (ʎɸʇ). ʕʪʦ, ʢʦʥʝʯʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʣʷ ʫʩʠʣʠʪʝʣʷ D ʢʣʘʩʩʘ, 
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ʪʨʝʙʫʶʱʝʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʦʜʥʘʢʦ ʚʘʨʠʘʥʪʳ ʫʩʠʣʠʪʝʣʝʡ ʩ ʮʠʬʨʦʚʳʤ 

ʚʭʦʜʦʤ ʠʩʢʣʶʯʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʎɸʇ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʫʩʠʣʠʪʝʣʝʡ D ʢʣʘʩʩʘ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ LC-ʬʠʣʴʪʨʘ. ɽʛʦ ʯʘʩʪʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʜʫʢʪʠʚʥʦʩʪʴ, 

ʪʨʝʙʫʶʪ ʤʝʩʪʘ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʩʪʦʠʤʦʩʪʴ. ɺ ʫʩʠʣʠʪʝʣʷʭ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʮʝʥʘ LC-

ʬʠʣʴʪʨʘ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʙʦʣʴʰʦʡ ʩʪʦʠʤʦʩʪʴʶ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ. ʆʜʥʘʢʦ ʚ 

ʥʝʜʦʨʦʛʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʩʪʦʠʤʦʩʪʴ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ 

ʟʘʤʝʪʥʦʡ. ʅʘʧʨʠʤʝʨ, ʩʪʦʠʤʦʩʪʴ ʤʠʢʨʦʩʭʝʤʳ ʫʩʠʣʠʪʝʣʷ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ, ʯʝʤ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ LC-ʬʠʣʴʪʨʘ. ʀ ʜʘʞʝ ʝʩʣʠ ʧʨʝʥʝʙʨʝʯʴ ʮʝʥʦʡ, 

ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʟʘʥʠʤʘʝʤʦʛʦ ʤʝʩʪʘ ʜʣʷ ʢʦʤʧʘʢʪʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʕʪʦ ʷʚʠʣʦʩʴ ʧʨʠʯʠʥʦʡ ʩʦʟʜʘʥʠʷ ʫʩʠʣʠʪʝʣʝʡ, ʚ ʢʦʪʦʨʳʭ LC-ʬʠʣʴʪʨ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʇʨʠ ʪʘʢʦʤ ʨʝʰʝʥʠʠ ʵʢʦʥʦʤʠʪʩʷ ʤʝʩʪʦ ʠ ʩʥʠʞʘʝʪʩʷ ʩʪʦʠʤʦʩʪʴ, ʭʦʪʷ ʠ ʪʝʨʷʝʪʩʷ 

ʧʨʝʠʤʫɦ ʝʩʪʚʦ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʬʠʣʴʪʨʘʮʠʠ. ɺ ʦʪʩʫʪʩʪʚʠʝ ʬʠʣʴʪʨʘ ʫʨʦʚʝʥʴ ʕʄʇ ʤʦʞʝʪ 

ʚʦʟʨʘʩʪʠ ʜʦ ʥʝʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ð ʝʩʣʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʴ ʥʝ ʠʥʜʫʢʪʠʚʥʳʡ ʠ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʫʩʠʣʠʪʝʣʷ, ʪʦʢʦʚʳʡ ʢʦʥʪʫʨ ʠ ʤʦʱʥʦʩʪʴ ʫʩʠʣʠʪʝʣʷ 

ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʠ. ʅʝʨʝʘʣʴʥʘʷ ʜʣʷ ʤʦʱʥʳʭ ʫʩʠʣʠʪʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʜʦʤʘʰʥʝʡ 

ʩʪʝʨʝʦʩʠʩʪʝʤʳ, ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʪʠʧʠʯʥʘ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʦʡ ʧʦʜʭʦʜ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʢʦʤʧʦʥʝʥʪʦʚ LC-ʬʠʣʴʪʨʘ. 

ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʤʦʩʪʦʚʫʶ, ʘ ʦʙʳʯʥʫʶ ʜʚʫʭʪʘʢʪʥʫʶ ʩʭʝʤʫ ʚʳʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʜʚʦʝ ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʝʤʢʦʩʪʝʡ ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ. ʆʜʥʘʢʦ ʪʘʢʘʷ ʩʭʝʤʘ 

ʪʨʝʙʫʝʪ ʜʚʫʭʧʦʣʷʨʥʦʛʦ ʧʠʪʘʥʠʷ, ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʦʟʜʘʥʠʝʤ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʢʨʠʪʠʯʝʩʢʦʡ, ʝʩʣʠ, ʢʦʥʝʯʥʦ, 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʧʣʝʯʦ ʫʞʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʨʫʛʠʭ ʮʝʣʝʡ, ʠʣʠ ʫʩʠʣʠʪʝʣʴ ʠʤʝʝʪ 

ʜʦʩʪʘʪʦʯʥʦʝ ʯʠʩʣʦ ʢʘʥʘʣʦʚ. ɼʚʫʭʪʘʢʪʥʳʡ ʚʳʭʦʜʥʦʡ ʢʘʩʢʘʜ ʤʦʞʝʪ ʧʠʪʘʪʴʩʷ ʠ 

ʦʜʥʦʧʦʣʷʨʥʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʥʦ ʵʪʦ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪ ʚʳʭʦʜʥʫʶ ʤʦʱʥʦʩʪʴ ʠ ʟʘʯʘʩʪʫʶ 

ʪʨʝʙʫʝʪ ʙʣʦʢʠʨʫʶʱʝʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ. 
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ʋʟʢʦʥʘʧʨʘʚʣʝʥʥʳʝ ʟʚʫʢʦʚʳʝ ʩʠʩʪʝʤʳ 

ɻʣʠʥʩʢʠʡ ɼ.ʀ., ʐʠʭʘʥʮʦʚʘ ʅ.ʃ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɾʫʢʦʚʩʢʘʷ ʊ.ɽ. ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 

ʕʪʦ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʡ ʢʣʘʩʩ ʫʩʪʨʦʡʩʪʚ, ʯʘʩʪʦ ʠʤʝʥʫʝʤʳʡ ʟʚʫʢʦʚʳʤʠ 

ʧʨʦʞʝʢʪʦʨʘʤʠ. ʉʫʪʴ ʠʭ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ - ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ 

ʟʚʫʢ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʘ ʩʦʙʠʨʘʶʪ ʝʛʦ ʚ ʥʝʢʠʡ ʧʫʯʦʢ, ʦʙʣʘʜʘʶʱʠʡ ʙʦʣʴʰʝʡ 

ʵʥʝʨʛʠʝʡ ʠ ʜʘʣʴʥʦʩʪʴʶ ʜʝʡʩʪʚʠʷ.  

ɽʩʣʠ ʦʙʳʯʥʳʝ ʜʠʥʘʤʠʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʟʚʫʢ ʚʦ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʠʩʧʫʩʢʘʝʪ ʩʚʝʪ ʣʘʤʧʦʯʢʘ, ʪʦ ʥʘʧʨʘʚʣʝʥʥʳʡ ʟʚʫʢʦʚʦʡ 

ʠʟʣʫʯʘʪʝʣʴ ʠʩʧʫʩʢʘʝʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʧʫʯʦʢ ʚʦʣʥ ʧʦʜʦʙʥʦ ʧʨʦʞʝʢʪʦʨʫ. ʆʥ ʩʦʩʪʦʠʪ 

ʠʟ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ, ʥʝ ʫʣʘʚʣʠʚʘʝʤʳʭ ʯʝʣʦʚʝʯʝʩʢʠʤ ʫʭʦʤ, ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʦʟʜʫʭʦʤ ʩʦʟʜʘʶʪ ʩʣʳʰʠʤʳʝ ʟʚʫʢʠ. ʆʧʠʩʳʚʘʷ ʵʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ, ʟʚʫʢʦʠʥʞʝʥʝʨʳ ʤʦʛʫʪ ʟʘʩʪʘʚʠʪʴ ʧʫʯʦʢ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ 

ʤʦʜʫʣʠʨʦʚʘʪʴ ʟʚʫʢʠ ʛʦʣʦʩʘ, ʤʫʟʳʢʫ ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʟʚʫʢ. 

 

 

 

 

ʈʠʩʫʥʦʢ 1 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʚʫʢʦʚʳʭ ʚʦʣʥ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

 

ʅʘʧʨʘʚʣʝʥʥʳʡ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʴ ʠʟʣʫʯʘʝʪ ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 

ʣʫʯ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʚʦʟʜʫʭʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʳʰʠʤʳʡ ʟʚʫʢ. ʆʙʳʯʥʳʝ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʛʝʥʝʨʠʨʫʶʪ ʟʚʫʢ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 
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ʋɿ - ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʴ ʦʙʱʝʡ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 12 ʤʤ ʧʨʝʦʙʨʘʟʫʝʪ ʥʘʧʨʷʞʝʥʠʝ 

ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʩ ʚʳʭʦʜʘ ʦʙʳʯʥʦʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʚ ʫʣʴʪʨʘʟʚʫʢ ʩ ʧʦʤʦʱʴʶ 

ʪʦʥʢʦʡ ʤʝʪʘʣʣʦʧʦʣʠʤʝʨʥʦʡ ʧʣʸʥʢʠ, ʢʦʪʦʨʘʷ ʢʦʣʝʙʣʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ 60 ʢɻʮ.  

ʆʜʥʦʨʦʜʥʳʝ ʋɿ - ʚʦʣʥʳ ʩʦʟʜʘʶʪ ʬʣʫʢʪʫʘʮʠʠ ʧʣʦʪʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʵʪʠ ʚʦʣʥʳ ʠʩʢʘʞʘʶʪʩʷ, ʠ ʠʟ ʥʠʭ ʚʳʜʝʣʷʝʪʩʷ ʩʣʳʰʠʤʳʡ ʟʚʫʢ. 

ʉʘʤʘ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʚʦʣʥʘ ʩʪʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʝʩʫʱʘʷ, ʧʦ ʪʠʧʫ ʪʦʛʦ, 

ʢʘʢ ʨʘʙʦʪʘʝʪ ʨʘʜʠʦ, ʦʥʘ ʤʦʜʫʣʠʨʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʦʙʳʯʥʦʡ ʟʚʫʢʦʚʦʡ ʚʦʣʥʦʡ 

(ʩʠʛʥʘʣʦʤ). ʇʨʠ ʙʦʣʴʰʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʘʢʦʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʚʦʟʜʫʭ ʥʘʯʠʥʘʝʪ 

ʩʝʙʷ ʚʝʩʪʠ ʥʝʣʠʥʝʡʥʦ, ʦʥʘ ʠʩʢʘʞʘʝʪʩʷ ʠ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣ 

"ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩ̫".  

ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ʧʨʦʞʝʢʪʦʨʳ ʠʤʝʶʪ ʥʝʙʦʣʴʰʫʶ ʠʩʪʦʨʠʶ, ʭʦʪʷ ʚʝʜʫʪ ʝʝ ʩ ʪʘʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʠʟ 40-ʭ ʢʘʢ ʩʦʥʘʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʦʜʚʦʜʥʦʤ ʬʣʦʪʝ. ɼʦʣʛʦ ʥʝ ʫʜʘʚʘʣʦʩʴ 

ʧʝʨʝʜʘʪʴ ʥʠʯʝʛʦ, ʢʨʦʤʝ ʦʪʜʝʣʴʥʳʭ ʠʩʢʘʞʸʥʥʳʭ ʟʚʫʢʦʚ  

ɺ 1998 ʛ. ɼʞʦʥ ʇʦʤʧʝʠ (ʄʘʩʩʘʯʫʩʝʪʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ) ʧʨʠʜʫʤʘʣ 

ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʣ ʫʩʪʨʘʥʷʪʴ ʠʩʢʘʞʝʥʠʷ ʜʦ ʫʨʦʚʥʷ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʥʪʦʚ. ʆʥ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʣ ʫʩʠʣʠʪʝʣʴ, ʵʣʝʢʪʨʦʥʥʳʝ ʙʣʦʢʠ ʠ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʟʚʫʢʦʚʦʝ ʥʘʧʦʣʥʝʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʣʫʯʘ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çɿʚʫʢʦʚʦʡ ʧʨʦʞʝʢʪʦʨè  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʜʘʨʦʚ. 

ʈʘʥʝʝ ʦʥʠ, ʢʘʢ ʠ ʩʦʥʘʨʳ, ʩʢʘʥʠʨʦʚʘʣʠ ʥʝʙʦ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʤ ʣʫʯʦʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ, ʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʩʢʦʨʦʩʪʴ ʮʝʣʝʡ ʩʫɦ ʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʘʩʴ, 

ʧʦʵʪʦʤʫ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʩʧʝʮʠʘʣʴʥʦʝ ʥʦʫ-ʭʘʫ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʯʝʥʴ ʧʨʦʩʪʦʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʘʜʘʨʳ - ʵʪʦ ʮʝʣʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥʦ 

ʨʘʙʦʪʘʶʱʠʭ ʤʘʣʝʥʴʢʠʭ ʨʘʜʘʨʦʚ. ʅʘʧʨʘʚʣʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʣʫʯʘ ʟʘʚʠʩʠʪ ʦʪ ʬʘʟʳ 

ʩʠʛʥʘʣʘ, ʘ ʩʢʦʨʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʤʦʛʫʪ ʵʤʫʣʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʜʠʥ, ʘ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʤʦʱʥʳʭ ʨʘʜʘʨʦʚ. 

ʇʣʶʩʦʤ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʫʣʴʪʨʘʟʚʫʢ ʠʤʝʝʪ ʤʘʣʳʝ ʜʣʠʥʳ ʚʦʣʥ ʠ 

ʧʦʵʪʦʤʫ ʠʭ ʫʜʦʙʥʦ ʩʦʙʠʨʘʪʴ "ʚ ʧʫʯʦʢ". ʄʠʥʫʩʦʤ - ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʘʨʤʦʥʠʯʝʩʢʠʭ 

ʠʩʢʘʞʝʥʠʡ, ʩ ʯʝʤ ʙʦʨʦʣʠʩʴ ʙʦʣʝʝ 20 ʣʝʪ, ʠ ʤʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʘʞʝ ʦʪʢʘʟʘʣʠʩʴ ʦʪ 

ʵʪʦʡ ʠʜʝʠ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʦʥʠʞʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ THD ʤʝʥʝʝ 50%. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʢʦʤʧʘʥʠʷ Yamaha ʧʨʝʜʣʘʛʘʝʪ ʪʨʠ ʫʩʪʨʦʡʩʪʚʘ. ʆʥʠ 

ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʶ ʦʪ 1Ltd, ʥʦ ʧʦʟʠʮʠʦʥʠʨʫʶʪ ʩʚʦʠ ʤʦʜʝʣʠ ʙʣʠʞʝ ʢ 

ʧʦʣʴʟʦʚʘʪʝʣʩɹʢʦʤʫ ʮʝʥʦʚʦʤʫ ʜʠʘʧʘʟʦʥʫ. ʇʦʵʪʦʤʫ ʚ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ Yamaha Sound 

Projector-1 (ʠʣʠ, ʩʦʢʨʘʱʝʥʥʦ YSP-1) ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʨʦʥʪʘʣʴʥʳʭ ʠ ʪʳʣʦʚʳʭ ʢʘʥʘʣʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ 40 ʠʟʣʫʯʘʪʝʣʝʡ, ʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ - ʜʚʘ ʉʏ - 

ʜʠʥʘʤʠʢʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʠʪʦʛʝ - 42 ʦʪʜʝʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʫʩʠʣʠʪʝʣʷ. ʉʨʘʟʫ ʩ 

ʤʦʤʝʥʪʘ ʧʦ̫ ʚʣʝʥʠʷ YSP-1 ʙʳʣʘ ʦʙʲʷʚʣʝʥʘ ʮʝʥʘ - 1500 $. ʋʤʝʥʴʰʠʚ ʢʦʣʠʯʝʩʪʚʦ 

ʠʟʣʫʯʘʪʝʣʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ, ʚʳʧʫʩʢʘʝʪʩʷ ʤʦʜʝʣʴ YSP-800 Yamaha (700 $). 

ɻʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʇʦʤʧʝʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʄʫʟʝʝ ʠʟʷʱʥʳʭ ʠʩʢʫʩʩʪʚ ʚ ɹʦʩʪʦʥʝ ʠ 

ʚʦ ɺʩʝʤʠʨʥʦʤ ʮʝʥʪʨʝ ʋ.ɼʠʩʥʝʷ ʚ ʕʩʢʦʪʝ. ɺʩʪʘʚ ʧʝʨʝʜ ʥʠʤʠ, ʧʦʩʝʪʠʪʝʣʴ ï ʠ ʪʦʣʴʢʦ ʦʥ 

ʦʜʠʥ ï ʩʣʳʰʠʪ ʜʠʢʪʦʨʩʢʠʡ ʪʝʢʩʪ ʧʨʠ ʧʦʣʥʦʡ ʪʠʰʠʥʝ ʚ ʦʩʪʘʣʴʥʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʘʚʪʦʤʘʰʠʥ ʧʳʪʘʶʪʩʷ ʩʝʡʯʘʩ ʩʦʟʜʘʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʩʧʣʝʡ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʢʘʞʜʦʤʫ ʧʘʩʩʘʞʠʨʫ ʩʣʫʰʘʪʴ ʩʚʦʶ ʤʫʟʳʢʫ ʠʣʠ ʩʤʦʪʨʝʪʴ ʩʚʦʡ ʬʠʣʴʤ, ʥʝ 

ʤʝʰʘʷ ʜʨʫʛʠʤ ʧʘʩʩʘʞʠʨʘʤ. ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʚ ʢʚʘʨʪʠʨʝ, ʪʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʠʪ ʦʪʮʫ 

ʩʝʤʝʡʩʪʚʘ ʩʤʦʪʨʝʪʴ ʬʫʪʙʦʣ ʧʦ ʪʝʣʝʚʠʟʦʨʫ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʯʣʝʥʳ ʩʝʤʴʠ 

ʩʤʦʛʫʪ ʯʠʪʘʪʴ ʚ ʪʠʰʠʥʝ 



ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠ. ʉʅʊʂ 65. 

 383 

ʋɼʂ 621.3 

ɻʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʠʛʥʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʛʦ 

ʦʩʮʠʣʣʦʛʨʘʬʘ ʉ8-37 

ɻʝʨʘʩʠʤʦʚʠʯ ɸ.ʉ., ʂʘʯʘʥʦʚ ɸ.ɺ. 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ: ʂʫʮʳʣʦ ɸ.ɺ. ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ,  

ʋʩʪʠʤʦʚʠʯ ɺ.ɸ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣ ɹ

 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʮʠʬʨʦʚʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ ʉ8-37 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʟʘʧʠʩʴ ʧʘʨʘʤʝʪʨʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʠʛʥʘʣʘ (ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʩʠʛʥʘʣ 

ʚʩʪʨʦʝʥʥʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ ʦʩʮʠʣʣʦʛʨʘʬʘ, ʥʘʧʨʷʞʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʩʝʪʠ, ʪʦʢ 

ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʪʦʨʦʦʙʨʘʟʥʦʡ ʢʘʪʫʰʢʠ) ʩ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʦʡ ʧʨʠ ʧʦʤʦʱʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʦʛʨʘʤʤʥʳʤ ʧʘʢʝʪʦʤ MathCad 14 ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʠʛʥʘʣʘ, ʘ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʦʙɦ ʝʡ ʚʝʨʩʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ, 

ʷʚʣʷʝʪʩʷ ʨʘʟʣʦʞʝʥʠʝ ʥʝʠʟʚʝʩʪʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʨʷʜ ʌʫʨʴʝ, ʘ ʪʘʢʞʝ ʨʘʟʣʦʞʝʥʠʝ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʠʟʚʝʩʪʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʨʷʜ ʌʫʨʴʝ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʦʜʥʠʤ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʝʨʠʡ ʩʠʥʫʩʦʠʜʘʣʴʥʦʩʪʠ ʩʠʛʥʘʣʘ. ʊʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ ʮʠʬʨʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʠʛʥʘʣʘ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ ʩʠʛʥʘʣʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʥʘ 

ʚʭʦʜʳ ʦʩʮʠʣʣʦʛʨʘʬʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʯʘʩʪʦʪʘ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʝʨʠʝʤ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʚ 

ʚʠʜʝ ʨʷʜʘ ʌʫʨʴʝ ʷʚʣʝ̫ʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʣʶʙʦʛʦ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʘ, 

ʪʘʢ ʢʘʢ ʜʣʷ ʣʶʙʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ ʬʫʥʢʮʠʠ ʠʟʤʝʥʝʥʠʷ (ʟʘʚʠʩʠʤʦʩʪʠ) 

ʜʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʚʨʝʤʝʥʠ. ʊʘʢʞʝ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ ʧʨʠ ʨʘʟʥʳʭ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʘʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ. 

ʆʩʮʠʣʣʦʛʨʘʬ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠ ʦʜʥʦʢʨʘʪʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 0,6 ɻʮ ʜʦ 100 ʄɻʮ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 100 ʄʚ/ʩ (ʩʪʦ ʤʝʛʘʚʳʙʦʨʦʢ ʚ ʩʝʢʫʥʜʫ) ʠ ʥʘʧʨʷʞʝʥʠʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʫʪʸʤ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʮʠʬʨʦʚʦʡ ʧʘʤʷʪʠ, ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ 

ʩʪʘʥʜʘʨʪʥʦʛʦ SVGA ʤʦʥʠʪʦʨʘ ʠ ʮʠʬʨʦʚʦʛʦ ʠʟʤʝʨʝʥʠʷ ʘʤʧʣʠʪʫʜʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʆʩʮʠʣʣʦʛʨʘʬ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʢʘʢ ʨʫʯʥʦʛʦ, ʪʘʢ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ RS232. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʩʮʠʣʣʦʛʨʘʬʘ ʉ8-37, 

ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Windows -95, ʤʘʢʩʠʤʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ 

ʨʘʙʦʪʫ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʘʤʠ ʦʮʠʬʨʦʚʢʠ, ʥʘʢʦʧʣʝʥʠʷ, 

ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʨʷʝʤʳʭ ʩʠʛʥʘʣʦʚ. ʋʜʦʙʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʠ ʧʨʝʜʫʩʪʘʥʦʚʦʢ (ʘʤʧʣʠʪʫʜʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʤʘʩʰʪʘʙʳ ʠ ʜʠʘʧʘʟʦʥʳ, ʪʠʧʳ 

ʚʭʦʜʦʚ ʠ ʚʨʝʤʝʥʥʳʝ ʤʘʩʰʪʘʙʳ ʠ ʜʠʘʧʘʟʦʥʳ, ʨʝʞʠʤʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʝʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ, ʮʚʝʪʘ ʵʣʝʤʝʥʪʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ). ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʜʝʪʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʢʫʨʩʦʨʦʚ ʦʯʝʥʴ ʧʦʤʦʛʘʶʪ ʚ ʨʘʙʦʪʝ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 

ʩʪʨʦʢʝ ʩʪʘʪʫʩʘ. ɺʩʝ ʪʝʢʫʱʠʝ ʠʟʤʝʨʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʳ ʠ ʩʥʘʙʞʘʶʪʩʷ ʨʘʙʦʯʠʤʠ ʵʪʠʢʝʪʢʘʤʠ. 

ʊʘʙʣʠʮʘ 1 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʮʠʣʣʦʛʨʘʬʘ ʉ8-38 

ʇʦʣʦʩʘ ʯʘʩʪʦʪ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ 100 ʄɻʮ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 100 ʄɻʮ 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ        8 ʙʠʪ 

ɺʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ ʧʝʨʝʭʦʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 3,5 ʥʩ 

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ        ʜʦ 110 ʄɻʮ 
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ɼʠʘʧʘʟʦʥ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʛʥʘʣʦʚ 0,002 - 40 ɺ 

ʏʠʩʣʦ ʢʘʥʘʣʦʚ 2 

ʏʠʩʣʦ ʨʘʟʨʷʜʦʚ ɸʎʇ       8 

ʆʙʲʝʤ ʧʘʤʷʪʠ ʥʘ ʢʘʥʘʣ 32 ʂʙʘʡʪ 

ʇʨʝʜ-ʧʦʩʣʝʟʘʧʫʩʢ Ñ100 % 

ʆʩʥʦʚʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ 

-ʘʤʧʣʠʪʫʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ     2 % 

-ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ                                                             1,5 % 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʠʛʥʘʣʦʚ: ʧʨʷʤʦʫʛʦʣʴʥʳʡ 

ʩʠʛʥʘʣ ʚʩʪʨʦʝʥʥʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ ʦʩʮʠʣʣʦʛʨʘʬʘ, ʥʘʧʨʷʞʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʩʝʪʠ, ʪʦʢ 

ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʪʦʨʦʦʙʨʘʟʥʦʡ ʢʘʪʫʰʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ. 

1 ɻʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʚʩʪʨʦʝʥʥʦʛʦ ʢʘʣʠʙʨʘʪʦʨʘ 

ʦʩʮʠʣʣʦʛʨʘʬʘ 

ʀʟ ʧʘʩʧʦʨʪʥʳʭ ʜʘʥʥʳʭ ʦʩʮʠʣʣʦʛʨʘʬʘ ʠʟʚʝʩʪʥʳ ʧʘʨʘʤʝʪʨʳ ʩʠʛʥʘʣʘ:  

ʪʠʧ ʩʠʛʥʘʣʘ: ʧʨʷʤʦʫʛʦʣʴʥʳʡ; ʘʤʧʣʠʪʫʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ: 0.6 ɺ; 

ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ: 1 ʢɻʮ. 

ʇʦ ʜʘʥʥʳʤ ʮʠʬʨʦʚʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ ʧʦʣʫʯʝʥʘ ʩʣʝʜʫʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, 

ʩʦʚʤʝʱʸʥʥʘʷ ʩ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʤ ʛʨʘʬʠʢʦʤ: 

 
ʈʠʩ. 1 ɼʘʥʥʳʝ ʦʩʮʠʣʣʦʛʨʘʬʘ ʜʣʷ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʠʛʥʘʣʘ, ʩʦʚʤʝʱʸʥʥʳʝ ʩ 

ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʤ ʛʨʘʬʠʢʦʤ 

ɻʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʫʥʢʮʠʠ: 

U1=0.384 ɺ 

ʊʘʙʣʠʮʘ 2 ʈʝʟʫʣʴʪʘʪʳ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʠʛʥʘʣʘ 

ɻʘʨʤʦʥʠʢʠ ʆʪʥʦʰʝʥʠʝ ʛʘʨʤʦʥʠʢ ʢ ʧʝʨʚʦʡ, % 

ʇʝʨʚʘʷ ʛʘʨʤʦʥʠʢʘ 100 

ɺʪʦʨʘʷ ʛʘʨʤʦʥʠʢʘ 0.167 

ʊʨʝʪʴʷ ʛʘʨʤʦʥʠʢʘ 33.378 

ʏʝʪʚʸʨʪʘʷ ʛʘʨʤʦʥʠʢʘ 0.133 

ʇʷʪʘʷ ʛʘʨʤʦʥʠʢʘ 20.196 

ʐʝʩʪʘʷ ʛʘʨʤʦʥʠʢʘ 0.331 

ʉʝʜʴʤʘʷ ʛʘʨʤʦʥʠʢʘ 14.408 

2   ɻʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘʧʨʷʞʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʩʝʪʠ 

ʀʟʚʝʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʛʥʘʣʘ:  
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ʪʠʧ ʩʠʛʥʘʣʘ: ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ; 

ʘʤʧʣʠʪʫʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ: ʚʥʝʰʥʝʡ ʩʝʪʠ 220 ɺ, ʜʘʣʝʝ ʩʣʝʜʫʝʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨ; 

ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ: 50 ɻʮ. 

ʇʦ ʜʘʥʥʳʤ ʮʠʬʨʦʚʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ ʧʦʣʫʯʝʥʘ ʩʣʝʜʫʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, 

ʩʦʚʤʝʱʸʥʥʘʷ ʩ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʤ ʛʨʘʬʠʢʦʤ:  

 
ʈʠʩ. 2 ɼʘʥʥʳʝ ʦʩʮʠʣʣʦʛʨʘʬʘ ʜʣʷ ʥʘʧʨʷʞʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʩʝʪʠ, ʩʦʚʤʝʱʸʥʥʳʝ ʩ 

ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʤ ʛʨʘʬʠʢʦʤ 

 

ɻʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʫʥʢʮʠʠ: 

U1=17.07 ɺ 

ʊʘʙʣʠʮʘ 2 ʈʝʟʫʣʴʪʘʪʳ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ 

ɻʘʨʤʦʥʠʢʠ ʆʪʥʦʰʝʥʠʝ ʛʘʨʤʦʥʠʢ ʢ ʧʝʨʚʦʡ, % 

ʇʝʨʚʘʷ ʛʘʨʤʦʥʠʢʘ 100 

ɺʪʦʨʘʷ ʛʘʨʤʦʥʠʢʘ 0.151 

ʊʨʝʪʴʷ ʛʘʨʤʦʥʠʢʘ 0.322 

ʏʝʪʚʸʨʪʘʷ ʛʘʨʤʦʥʠʢʘ 0.071 

ʇʷʪʘʷ ʛʘʨʤʦʥʠʢʘ 1.088 

ʐʝʩʪʘʷ ʛʘʨʤʦʥʠʢʘ 0.136 

ʉʝʜʴʤʘʷ ʛʘʨʤʦʥʠʢʘ 0.491 

 

3   ɻʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘʤʘʛʥʠʯʠʚʘʶʱʝʛʦ ʪʦʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʣʦʩʴ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʰʫʥʪʝ, ʚʢʣʶʯʝʥʥʦʤ ʚ ʮʝʧʴ 

ʥʘʤʘʛʥʠʯʠʚʘʶʱʝʛʦ ʪʦʢʘ. 

ʈʝʞʠʤ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʤʧʣʠʪʫʜʦʡ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ 0,5 ʊʣ.  

 

ʇʦ ʜʘʥʥʳʤ ʮʠʬʨʦʚʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ ʧʦʣʫʯʝʥʘ ʩʣʝʜʫʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, 

ʩʦʚʤʝʱʸʥʥʘʷ ʩ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʤ ʛʨʘʬʠʢʦʤ: 
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ʈʠʩ. 3 ɼʘʥʥʳʝ ʦʩʮʠʣʣʦʛʨʘʬʘ ʜʣʷ ʥʘʤʘʛʥʠʯʠʚʘʶʱʝʛʦ ʪʦʢʘ, ʩʦʚʤʝʱʸʥʥʳʝ ʩ 

ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʤ ʛʨʘʬʠʢʦʤ 

ɻʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʫʥʢʮʠʠ: 

U1=0.054 ɺ 

ʊʘʙʣʠʮʘ 2 ʈʝʟʫʣʴʪʘʪʳ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʠʛʥʘʣʘ 

ɻʘʨʤʦʥʠʢʠ ʆʪʥʦʰʝʥʠʝ ʛʘʨʤʦʥʠʢ ʢ ʧʝʨʚʦʡ, % 

ʇʝʨʚʘʷ ʛʘʨʤʦʥʠʢʘ 100 

ɺʪʦʨʘʷ ʛʘʨʤʦʥʠʢʘ 1.325 

ʊʨʝʪʴʷ ʛʘʨʤʦʥʠʢʘ 13.431 

ʏʝʪʚʸʨʪʘʷ ʛʘʨʤʦʥʠʢʘ 1.516 

ʇʷʪʘʷ ʛʘʨʤʦʥʠʢʘ 2.232 

ʐʝʩʪʘʷ ʛʘʨʤʦʥʠʢʘ 1.953 

ʉʝʜʴʤʘʷ ʛʘʨʤʦʥʠʢʘ 1.211 

 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʜʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʘ ʪʘʢʞʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʪʝʭʥʠʢʠ. ʊʘʢʞʝ 

ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 
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ʋɼʂ 621.3 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʚʳʧʨʷʤʠʪʝʣʴʥʳʭ ʩʭʝʤ. 

ʉʫʛʣʦʙ ɻ. ɺ., ʅʝʢʨʘʰʝʚʠʯ ɽ. ʃ., ʂʠʰʢʦ ʊ. ɸ., ʗʢʦʚʣʝʚʠʯ ɸ. ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʘʟʫʨʝʥʢʦ ɸ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ. 

 

ɺʳʧʨʷʤʠʪʝʣʴʥʳʝ ʩʭʝʤʳ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʚʳʧʨʷʤʠʪʝʣʠ) ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʧʦʩʪʦʷʥʥʳʡ. ʇʨʠ ʨʘʙʦʪʝ ʥʘ 

ʥʘʛʨʫʟʢʫ, ʧʦʪʨʝʙʣʷʶʱʫʶ ʥʝʙʦʣʴʰʠʝ ʪʦʢʠ ʦʪ ʚʳʧʨʷʤʠʪʝʣʷ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʬʠʣʴʪʨʳ, 

ʚʢʣʶʯʘʶʱʠʝ ʢʦʥʜʝʥʩʘʪʦʨ; ʚ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʤ ʚʠʜʝ ï ʵʪʦ ʉ-ʬʠʣʴʪʨʳ. ʊʘʢʠʝ ʬʠʣʴʪʨʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʝʤʢʦʩʪʥʫʶ ʥʘʛʨʫʟʢʫ, ʢʦʪʦʨʘʷ ʟʘʤʝʪʥʦ ʠʟʤʝʥʷʝʪ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʦʚ ʚ 

ʚʝʥʪʠʣʴʥʦʤ  ʢʦʤʧʣʝʢʪʝ. ʈʘʩʯʝʪ ʚʳʧʨʷʤʠʪʝʣʷ ʩ ʉ-ʬʠʣʴʪʨʦʤ ʧʨʦʠʟʚʦʜʷʪ ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʠʣʠ ʤʝʪʦʜʦʤ ʊʝʨʝʥʪʴʝʚʘ. ʕʪʠ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʫʯʥʳʤʠ ʠ 

ʫʯʝʙʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʠʟʫʯʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʦʡ ʛʣʘʚʳ ʚ ʫʯʝʙʥʠʢʘʭ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ. ʉʫʱʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ 

ʩʣʝʜʫʶʱʝʤ.  

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʛʣʘʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʢʦʥʜʝʥʩʘʪʦʨʝ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʯʝʪ  ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ. ʈʘʩʯʝʪ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʂʠʨʭʛʦʬʘ, ʯʪʦ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ɿʘʪʝʤ ʥʘʭʦʜʷʪ ʧʨʠʥʫʞʜʝʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʩʛʣʘʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʦʜʠʪ ʢ ʨʝʰʝʥʠʶ ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʭ 
ʫʨʘʚʥʝʥʠʡ. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʛʣʘʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʡʪʠ 

ʟʥʘʯʝʥʠʝ ʬʘʟʳ ʧʫʪʸʤ ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ,  ʢʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ 

ʩʣʝʜʫʶʱʠʤʠ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. 

1) ʄʝʪʦʜ ʛʨʦʤʦʟʜʦʢ, ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʚʳʯʠʩʣʝʥʠʡ. 

2) ʄʝʪʦʜ ʥʝʪʦʯʝʥ, ʧʦʛʨʝʰʥʦʩʪʴ ʤʝʪʦʜʘ ʚʳʟʚʘʥʘ ʜʚʫʤʷ ʧʨʠʯʠʥʘʤʠ: ʨʝʰʝʥʠʝʤ 

ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʥʘʭʦʞʜʝʥʠʝʤ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚʳʧʨʷʤʣʝʥʥʦʛʦ 

ʩʛʣʘʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ  ʧʦ ʩʫʤʤʝ ʧʣʦʱʘʜʝʡ ʠʟ ʛʨʘʬʠʢʦʚ. 

3) ɺʦʟʤʦʞʥʦʩʪʠ ʤʝʪʦʜʘ ʦʛʨʘʥʠʯʝʥʳ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʭʝʤʦʡ. 

ɸʚʪʦʨʘʤʠ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ 

ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʨʘʩʯʝʪʫ ʚʳʧʨʷʤʠʪʝʣʝʡ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʣʶʙʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʠʩʪʝʤʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʜʣʷ ʤʛʥʦʚʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ (ʪʦʢʦʚ, ʥʘʧʨʷʞʝʥʠʡ, ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ, ʟʘʨʷʜʦʚ) ʧʦ 

ʬʠʟʠʯʝʩʢʠʤ ʟʘʢʦʥʘʤ (ʟʘʢʦʥʳ ʂʠʨʭʛʦʬʘ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ, ʩʦʭʨʘʥʝʥʠʷ 

ʟʘʨʷʜʘ). ʉʦʚʨʝʤʝʥʥʳʝ ʕɺʄ ʠ ʥʦʚʝʡʰʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝʛʦʜʥʷ ʧʦʟʚʦʣʷʶʪ 

ʚʳʧʦʣʥʷʪʴ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʠ 

ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʨʝʰʝʥʠʷ.  

ʉʫʱʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʚʳʧʨʷʤʠʪʝʣʴʥʳʭ 

ʩʭʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ  ʩʣʝʜʫʶʱʝʤ. 

ʈʘʩʯʝʪ ʧʦʣʥʦʩʪʴʶ  ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʕɺʄ ʚ MATHCADʝ ʧʦ ʚʩʪʨʦʝʥʥʳʤ 

ʧʨʦʛʨʘʤʤʘʤ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʯʝʪʘ ʨʝʞʠʤʘ ʚʳʧʨʷʤʠʪʝʣʴʥʦʡ ʩʭʝʤʳ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

1. ɺʳʧʦʣʥʷʝʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʚʦʣʴʪʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʣʠʥʝʡʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʜʠʦʜʦʚ). ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʢʘʢ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʘʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ, ʪʘʢ ʠ ʩʧʣʘʡʥʦʚʘʷ.  

2. ʆʧʨʝʜʝʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʝ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ )0(Li  ʠ )0(Cu . 
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3. ɼʣʷ ʩʭʝʤʳ ʮʝʧʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʦ 

ʟʘʢʦʥʘʤ ʂʠʨʭʛʦʬʘ.  

4. ʄʝʪʦʜʦʤ ʠʩʢʣʶʯʝʥʠʷ ''ʣʠʰʥʠʭ'' ʧʝʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ 

ʂʠʨʭʛʦʬʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʢ ʬʦʨʤʝ ʂʦʰʠ, ʩʦʩʪʘʚʣʷʶʪʩʷ ʤʘʪʨʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

5. ɺʳʙʠʨʘʝʪʩʷ ʨʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʊ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʧʣʶʩ ʥʝʩʢʦʣʴʢʦ ʧʝʨʠʦʜʦʚ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ) ʠ ʯʠʩʣʦ ʰʘʛʦʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ N. 

6. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʕɺʄ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʛʨʘʤʤʝ(rkfixed). 

ɺʳʭʦʜʥʳʝ ʬʫʥʢʮʠʠ ʧʦʣʫʯʘʶʪ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʢʦʦʨʜʠʥʘʪ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʡ ʜʣʷ 

ʟʘʜʘʥʥʳʭ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ (ʤʘʩʩʠʚ rʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʡ). 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʩʩʠʚʦʚ 

ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʡ. ʆʪʜʝʣʴʥʦ ʠʩʩʣʝʜʫʶʪʩʷ ʧʝʨʝʭʦʜʥʦʡ ʠ ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʝʞʠʤʳ, 

ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʯʝʩʢʠʝ ʜʠʘʛʨʘʤʤʳ ʬʫʥʢʮʠʡ. ɼʣʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʝʡʩʪʚʫʶʱʠʝ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʩʧʝʢʪʨʳ ʬʫʥʢʮʠʡ. ɺʩʝ ʵʪʠ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʬʦʨʤʫʣʘʤ ʤʘʪʝʤʘʪʠʢʠ. 

ɼʣ̫ ʩʨʘʚʥʝʥʠʷ ʘʚʪʦʨʘʤʠ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʠʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʜʚʫʭʧʦʣʫʧʝʨʠʦʜʥʦʡ 

ʩʭʝʤʳ ʚʳʧʨʷʤʠʪʝʣʷ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ. ʉʨʘʚʥʝʥʠʝ ʜʚʫʭ ʤʝʪʦʜʦʚ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦʩʣʝʜʥʝʛʦ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

1) ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʤʝʪʦʜʘ, ʪʘʢ ʢʘʢ ʚʩʝ ʨʘʩʯʝʪʳ 

ʚʳʧʦʣʥʷʶʪʩʷ ʕɺʄ ʧʦ ʚʩʪʨʦʝʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ MATHCAD. 

2) ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʤʝʪʦʜʘ. ʄʝʪʦʜ ʧʨʠʛʦʜʝʥ ʜʣʷ ʨʘʩʯʝʪʘ ʣʶʙʳʭ ʩʭʝʤ 

ʚʳʧʨʷʤʣʝʥʠʷ ʩ ʨʘʟʥʳʤʠ ʜʘʥʥʳʤʠ. 

3) ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ  ʤʝʪʦʜʦʤ ʈʫʥʛʝ-ʂʫʪʪʘ  

4-ʛʦ ʧʦʨʷʜʢʘ. 

4) ʄʝʪʦʜ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʩʭʝʤʳ, ʢʘʢ ʚ ʧʝʨʝʭʦʜʥʦʤ, ʪʘʢ ʠ ʚ 

ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʘʭ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʚʳʧʨʷʤʠʪʝʣʝʡ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ 

ʩʦʚʨʝʤʝʥʥʳʤ ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 
ʃʠʪʝʨʘʪʫʨʘ 
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ʕʢʩʧʣʫʘʪʘʮʠʷ ɸʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ 

ʊʳʣʴʢʦʚʝʮ ɺ.ɺ., ʂʦʨʘʧʫʟʦʚʘ ɸ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʠʭʘʣʴʮʝʚʠʯ ɻ.ɸ. ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

 

ʀʟ ʤʘʪʝʨʠʘʣʦʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʢʦʧʦʢ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʣʶʜʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʝʱʝ ʚ ʜʨʝʚʥʝʡ ʀʥʜʠʠ ʠ ʜʨʝʚʥʝʤ ʂʠʪʘʝ ʟʘ 

ʤʥʦʛʦ ʣʝʪ ʜʦ ʥʘʰʝʡ ʵʨʳ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʳ ʥʝ ʟʥʘʝʤ, ʜʣʷ ʢʘʢʠʭ ʮʝʣʝʡ ʦʥʠ 

ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ. ʆʬʠʮʠʘʣʴʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʝʨʚʳʡ ʭʠʤʠʯʝʩʢʠʡ ʠʩʪʦʯʥʠʢ ʪʦʢʘ 

ʠʟʦʙʨʝʣ ʠʪʘʣʴ̫ ʥʩʢʠʡ ʫʯʝʥʳʡ ɸʣʝʩʩʘʥʜʨʦ ɺʦʣʴʪʘ ʚ 1798 ʛ., ʚʦ ʚʨʝʤʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʛ. ɹʦʣʦʥʴʷ. ʕʪʦʤʫ ʦʪʢʨʳʪʠʶ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʧʳʪʳ 

ʩʥʘʯʘʣʘ ʘʥʛʣʠʡʩʢʦʛʦ ʫʯʝʥʦʛʦ ɻʠʣʙʝʨʪʘ, ʦʩʥʦʚʘʚʰʝʛʦ ʚ 1600 ʛ. ʪʘʢʦʡ ʨʘʟʜʝʣ ʥʘʫʢʠ, ʢʘʢ 

ʵʣʝʢʪʨʦʭʠʤʠʷ, ʘ ʟʘʪʝʤ ʠʪʘʣʴʷʥʩʢʦʛʦ ʫʯʝʥʦʛʦ ɻʘʣʴʚʘʥʠ, ʠʩʩʣʝʜʦʚʘʚʰʝʛʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 

çʵʣʝʢʪʨʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭè. ʆʪʢʨʳʪʠʝ ɺʦʣʴʪʘ ʙʳʣʦ ʦʯʝʥʴ ʚʘʞʥʳʤ, ʚʝʜʴ ʜʦ ʵʪʦʛʦ 

ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʣʴʢʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʜʣʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʣʴʟʳ ʥʝ ʙʳʣʦ ʥʠʢʘʢʦʡ, ʢʨʦʤʝ ʠʟʦʙʨʝʪʝʥʠʷ ʛʨʦʤʦʦʪʚʦʜʘ ʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘ.  

ɺ 1859 ʛ. ʬʨʘʥʮʫʟʩʢʠʡ ʬʠʟʠʢ ɻʘʩʪʦʥ ʇʣʘʥʪʝ ʠʟʦʙʨʝʣ ʩʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʫʶ 

ʘʢʢʫʤʫʣʷʪʦʨʥʫʶ ʙʘʪʘʨʝʶ. ʋʞʝ ʚ 1896 ʛ. ʚ ʰʪʘʪʝ ʂʦʣʫʤʙʠʷ ʧʦʷʚʠʣʘʩʴ ʧʝʨʚʘʷ ʚ ʤʠʨʝ 

ʢʦʤʧʘʥʠʷ, ʥʘʯʘʚʰʘʷ ʚʳʧʫʩʢ ʩʫʭʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʙʘʪʘʨʝʡ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ʅʘʟrʚʘʣʘʩʴ ʦʥʘ National Carbon Company ï ʅʘʮʠʦʥʘʣʴʥʘʷ ʫʛʦʣʴʥʘʷ ʢʦʤʧʘʥʠʷ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʝʝ ʥʘʟʚʘʥʠʝ ʙʳʣʦ ʠʟʤʝʥʝʥʦ ʥʘ Eveready, ʘ ʟʘʪʝʤ ʥʘ Energizer  

ɺ 1899 ʛ. ʰʚʝʜʩʢʠʡ ʫʯʝʥʳʡ ɺʘʣʴʜʤʘʨ ʖʥʛʥʝʨ ʠʟʦʙʨʝʣ ʥʠʢʝʣʴ-ʢʘʜʤʠʝʚʫʶ 

ʙʘʪʘʨʝʶ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʣʘʩʪʠʥ ʚ ʥʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʣʘʩʪʠʥʳ ʠʟ ʥʠʢʝʣʷ, 

ʘ ʚ ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ï ʧʣʘʩʪʠʥʳ ʠʟ ʢʘʜʤʠʷ. ʐʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʪ ʪʠʧ 

ʙʘʪʘʨʝʡ ʚ ʪʦ ʚʨʝʤʷ ʥʝ ʧʦʣʫʯʠʣ ʠʟ-ʟʘ ʜʦʨʦʛʦʚʠʟʥʳ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʦ ʚ 1901 ʛ. 

ʘʤʝʨʠʢʘʥʝʮ ʕʜʠʩʦʥ ʠʟʦʙʨʝʣ ʙʦʣʝʝ ʜʝʰʝʚʫʶ ʠ ʧʨʘʢʪʠʯʥʫʶ ʥʠʢʝʣʴ-ʞʝʣʝʟʥʫʶ 

ʘʢʢʫʤʫʣʷʪʦʨʥʫʶ ʙʘʪʘʨʝʶ.  

ɺ ʢʦʥʮʝ XIX ʚʝʢʘ ʥʘʯʘʣʦʩʴ ʤʘʩʰʪʘʙʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʱʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ð ʥʘʯʘʣʘʩʴ ʵʨʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʭʠʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ ʧʨʦʜʦʣʞʘʣʠʩʴ. ɺ 1932 ʛ. ʥʝʤʝʮʢʠʝ ʫʯʝʥʳʝ ʐʣʝʭʪ ʠ 

ɸʢʢʝʨʤʘʥ ʠʟʦʙʨʝʣʠ ʧʨʝʩʩʦʚʘʥʥʳʝ ʧʣʘʩʪʠʥʳ ʜʣʷ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ. ɺ 1947 ʛ. 

ʬʨʘʥʮʫʟʩʢʠʡ ʫʯʝʥʳʡ ʅʦʡʤʘʥ ʨʘʟʨʘʙʦʪʘʣ ʧʝʨʚʫʶ ʛʝʨʤʝʪʠʯʥʫʶ ʥʠʢʝʣʴ-ʢʘʜʤʠʝʚʫʶ 

ʙʘʪʘʨʝʶ. ɺ 1956 ʛ. ʢʦʤʧʘʥʠʷ Energizer ʚʳʧʫʩʪʠʣʘ 9-ʚʦʣʴʪʦʚʳʝ ʙʘʪʘʨʝʡʢʠ, ʘ ʚ 1959 ʛ. 

ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʘʣʢʘʣʠʥʦʚʳʝ ʵʣʝʤʝʥʪʳ. ɺ ʩʝʨʝʜʠʥʝ 1970-ʭ ʛʦʜʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʩʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʢʣʘʧʘʥʘʤʠ.  

ɺ 1990 ʛ. ʥʘʯʘʣʦʩʴ ʢʦʤʤʝʨʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʠʢʝʣʴ-ʤʝʪʘʣʣʛʠʜʨʠʜʥʳʭ ʙʘʪʘʨʝʡ, 

ʘ ʚ 1992 ʛ. ʚ ʂʘʥʘʜʝ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʨʝʟʘʨʷʞʘʝʤʳʭ ʘʣʢʘʣʠʥʦʚʳʭ ʙʘʪʘʨʝʡ. ɺ 1999 ʛ. 

ʠʟʦʙʨʝʪʝʥʳ ʣʠʪʠʡ-ʠʦʥʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʙʘʪʘʨʝʠ. ɺ 2001 ʛ. ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʪʦʧʣʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʩ ʧʨʦʪʦʥʥʦ-ʦʙʤʝʥʥʦʡ ʤʝʤʙʨʘʥʦʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʟʘʨʷʞʘʝʤʳʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʥʝʟʘʤʝʥʠʤʳ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʤʝʭʘʥʠʟʤʦʚ: ʩʨʝʜʩʪʚ ʩʚʷʟʠ, ʤʦʙʠʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʵʣʝʢʪʨʦʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪ. ʧ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʠʭ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ. 

ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʫʱʠʝ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʩʧʨʦʩ ʥʘ 

ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ, ʙʳʪʦʚʫʶ ʠ ʦʬʠʩʥʫʶ ʪʝʭʥʠʢʫ, ʘ ʪʘʢ ʞʝ ʦʩʪʨʘʷ 

ʢʦʥʢʫʨʝʥʮʠʷ ʧʨʠʚʝʣʠ ʢ ʟʘʤʝʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʮʝʥ ʥʘ ʨʘʜʠʦ - ʠ ʩʦʪʦʚʳʝ ʪʝʣʝʬʦʥʳ, 

ʨʘʜʠʦʩʪʘʥʮʠʠ, ʚʠʜʝʦʢʘʤʝʨʳ, ʥʦʫʪʙʫʢʠ, ʯʪʦ ʩʜʝʣʘʣʦ ʠʭ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʵʪʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʶʪʩʷ 

ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʜʝʨʞʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ 

ʪʘʢʦʡ ʪʝʭʥʠʢʠ, ʙʣrʘ ʥʠʟʢʘʷ ʫʜʝʣʴʥʘʷ ʝʤʢʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ. ʈʝʰʝʥʠʝ ʵʪʦʡ 
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ʧʨʦʙʣʝʤʳ ʚʝʣʦʩʴ ʜʚʫʤʷ ʥʘʧʨʘʚʣʝʥʠʷʤʠ: ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʤʝʶʱʠʭʩʷ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʠʧʦʚ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. 

ɼʣʷ ʧʠʪʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʩ ʘʚʪʦʥʦʤʥʳʤ ʧʠʪʘʥʠʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʟɹʫʶʪʩʷ ʜʚʘ ʪʠʧʘ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ: ʥʠʢʝʣʴ-ʢʘʜʤʠʝʚʳʝ (Ni-Cd) ʠ ʥʠʢʝʣʴ-

ʤʝʪʘʣʣʛʠʜʨʠʜʥʳʝ (Ni-Mh). ʇʦʷʚʠʣʠʩʴ ʠ ʙʘʪʘʨʝʠ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ - ʣʠʪʠʡ-ʠʦʥʥʳʝ ʠ 

ʛʝʨʤʝʪʠʯʥʳʝ ʢʠʩʣʦʪʥʳʝ ʩ ʞʝʣʝʦʙʨʘʟʥʳʤ ʵʣʝʢʪʨʦʣʠʪʦʤ. ʕʪʠ ʙʘʪʘʨʝʠ ʧʦʢʘ ʝʱʝ ʥʝ 

ʥʘh ʣʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʠ ʪʝʭʥʦʣʦʛʠʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. 

ɹʘʪʘʨʝʠ Ni-Cd ʦʪʣʠʯʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʜʦʩʪʘʪʦʯʥʦ 

ʜʣʠʪʝʣʥɹʳʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ (ʜʦ 1000 ʮʠʢʣʦʚ ʟʘʨʷʜ/ʨʘʟʨʷʜ), ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʦʡ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ (-20+50Üʉ), ʥʦ ʠʤʝʶʪ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɻʣʘʚʥʳʡ ʠʟ ʥʠʭ - 

"ʵʬʬʝʢʪ ʧʘʤʷʪʠ". ʆʥ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʥʘ ʧʦʜʟʘʨʷʜʢʫ ʩʪʘʚʠʪʩʷ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʨʘʟʨʷʞʝʥʥʘʷ ʙʘʪʘʨʝʷ. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʩʣʫʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ. ɹʘʪʘʨʝʷ ʢʘʢ ʙʳ 

"ʟʘʧʦʤʠʥʘʝʪ" ʪʦʪ ʫʨʦʚʝʥʴ, ʜʦ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʨʘʟʨʷʞʝʥʘ ʠ ʧʦʪʦʤ ʫʞʝ ʥʠʞʝ ʥʝ 

ʨʘʟʨʷʞʘʝʪʩʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʝʸ ʝʤʢʦʩʪʠ ʠ ʩʨʦʢʘ ʩʣʫʞʙʳ. ɼʣʷ ʙʦʨʴʙʳ ʩ 

"ʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠ" ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ - ʵʪʦ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʮʠʢʣʦʚ 

ʧʦʣʥʦʛʦ ʟʘʨʷʜʘ-ʨʘʟʨʷʜʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ "ʪʨʝʥʠʨʦʚʢʘ", ʠʣʠ, ʧʦ-ʜʨʫʛʦʤʫ, - "ʦʞʠʚʣʝʥʠʝ". 

ʂʨʦʤʝ ʪʦʛʦ, Ni-Cd ʘʢʢʫʤʫʣʪ̫ʦʨʳ ʩʦʜʝʨʞʘʪ ʧʨʠʤʝʩʠ ʢʘʜʤʠʷ ʠ ʨʪʫʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʝʫʪʠʣʠʟʠʨʦʚʘʥʥʳʝ ʦʪʨʘʙʦʪʘʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɸʢʢʫʤʫʣʷʪʦʨʳ Ni-Mh ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳ: ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ, ʯʝʤ Ni-Cd 

ʘʢʢʫʤʫʣʪ̫ʦʨʳ, ʝʤʢʦʩʪʴ ʧʨʠ ʪʝʭ ʞʝ ʨʘʟʤʝʨʘʭ, ʥʝ ʩʪʨʘʜʘʶʪ "ʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠ" ʠ ʥʝ 

ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. ʎʝʥʘ ʠʭ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʥʦ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ 

"ʮʝʥʘ/ʝʤʢʦʩʪʴ" Ni-Mh ʘʢʢʫʤʫʣʷʪʦʨʳ ʘʢʪʠʚʥʦ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʥʠʢʝʣʴ-ʢʘʜʤʠʝʚʳʤ 

ʘʢʢʫʤʫʣʷʪʦʨʘʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ. 

ʇʦʩʣʝ ʧʦʢʫʧʢʠ ʙʘʪʘʨʝʠ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʷʜʠʪʴ; ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʟʘʨʷʞʝʥʥʦʤ ʵʣʝʤʝʥʪʝ 

ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʩʦʩʪʘʚʣʷʝʪ 1,2 ɺ; ʥʘʧʨʷʞʝʥʠʝ ʢʦʥʮʘ ʨʘʟʨʷʜʘ (ʥʘʧʨʷʞʝʥʠʝ, 

ʥʠʞʝ ʢʦʪʦʨʦʛʦ ʵʣʝʤʝʥʪ ʨʘʟʨʷʞʘʪʴ ʥʝ ʩʣʝʜʫʝʪ) ʩʦʩʪʘʚʣʷʝʪ 1,0-1,05 ɺ; ʝʤʢʦʩʪʴ ʙʘʪʘʨʝʠ 

ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ ʠ ʠʟʤʝʨʷʝʪʩʷ ʚ ʘʤʧʝʨ-ʯʘʩʘʭ. ʏʝʤ ʦʥʘ ʚʳʰʝ, 

ʪʝʤ ʜʦʣʴʰʝ ʙʘʪʘʨʝʷ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ. ɽʤʢʦʩʪʴ ʙʘʪʘʨʝʠ - ʧʘʨʘʤʝʪʨ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ 

ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʨʧʫʩʝ ï ʵʪʦ ʚʨʝʤʷ ʚ ʯʘʩʘʭ ʧʨʠ ʨʘʟʨʷʜʝ ʝʝ ʪʦʢʦʤ 1 ɸ ʜʦ ʥʘʧʨʷʞʝʥʠʷ 

ʦʢʦʥʯʘʥʠʷ ʨʘʟʨʜ̫ʘ. ʅʘʧʨʠʤʝʨ, ʙʘʪʘʨʝʷ ʝʤʢʦʩʪʴʶ 600 ʤɸ/ʯʘʩ ʪʦʢʦʤ ʨʘʟʨʷʜʘ ʚ 1 ɸ ʙʫʜʝʪ 

ʨʘʟʨʷʞʝʥʘ ʟʘ 0,6 ʯʘʩʘ, ʪʦʢʦʤ ʚ 0,5 ɸ - ʟʘ 1,2 ʯʘʩʘ; ʪʦʢ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ ʚ 

ɸʤʧʝʨʘʭ ʯʠʩʣʝʥʥʦ ʨʘʚʝʥ 1/10 ʝʝ ʝʤʢʦʩʪʠ ʚ ɸʤʧʝʨ-ʯʘʩʘʭ. ɽʩʣʠ ʪʦʢ ʟʘʨʷʜʘ ʤʝʥʴʰʝ ʵʪʦʡ 

ʚʝʣʠʯʠʥʳ - ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʨʝʤʷ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ, ʝʩʣʠ ʞʝ ʦʥ ʧʨʝʚʳʰʘʝʪ ʵʪʫ ʚʝʣʠʯʠʥʫ, 

ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʥʘʛʨʝʚʫ ʙʘʪʘʨʝʠ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʝʝ 

"ʨʘʟʜʫʪʠʝ" ʠ ʜʘʞʝ ʚʟʨʳʚ - ʚʩʝ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʪʦʢʘ.  

ɺ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʞʠʤ ʙʳʩʪʨʦʛʦ 

ʟʘʨ̫ʜʘ, ʥʘʯʘʣʴʥʳʡ ʪʦʢ ʟʘʨʷʜʘ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ 1/10 ʦʪ ʝʤʢʦʩʪʠ ʙʘʪʘʨʝʠ, ʦʜʥʘʢʦ ʧʦ 

ʤʝʨʝ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ ʦʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʥʠʞʘʝʪʩʷ. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʙʳʯʥʦ ʚ ʪʘʢʠʭ 

ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʨʧʫʩʘ 

ʘʢʢʫʤʫʣʪ̫ʦʨʥʦʡ ʙʘʪʘʨʝʠ. ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʚ ʙʘʪʘʨʝʶ 

ʝʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʚʥʦ ʩʫʤʤʝ ʥʘʧʨʷʞʝʥʠʡ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʝʤʢʦʩʪʴ - ʝʤʢʦʩʪʠ ʦʜʥʦʛʦ 

ʵʣʝʤʝʥʪʘ; ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʙʘʪʘʨʝʝ ʨʘʚʥʦ ʥʘʧʨʷʞʝʥʠʶ ʥʘ ʦʜʥʦʤ ʘʢʢʫʤʫʣʷʪʦʨʝ, ʘ ʝʤʢʦʩʪʴ ʙʘʪʘʨʝʠ ʨʘʚʥʘ ʩʫʤʤʘʨʥʦʡ 

ʝʤʢʦʩʪʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʙʘʪʘʨʝʠ ʤʦʞʥʦ ʩʦʝʜʠʥʷʪʴ ʪʦʣʴʢʦ ʦʜʥʦʪʠʧʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ 

ʩ ʦʜʠʥʘʢʦʚʦʡ ʝʤʢʦʩʪʴʶ (ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʠʟʛʦʪʦʚʣʝʥʠʠ ʨʘʟʙʨʦʩ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 5%).  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʣʝʛʢʦ ʨʘʩʩʯʠʪʘʪʴ, ʯʪʦ ʙʘʪʘʨʝʷ ʜʣʷ ʧʠʪʘʥʠʷ ʨʘʜʠʦʪʝʣʝʬʦʥʘ 

ʥʘʧʨʞ̫ʝʥʠʝʤ 4,8 ɺ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʯʝʪʳʨʝʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ (ʧʦ 1,2 ɺ) ʧʨʠ ʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʠʣʠ ʚʦʩʴʤʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ 
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ʩʦʝʜʠʥʝʥʠʠ ʜʚʫʭ ʛʨʫʧʧ ʧʦ ʯʝʪʳʨʝ ʘʢʢʫʤʫʣʷʪʦʨʘ (ʝʤʢʦʩʪʴ ʧʨʠ ʪʘʢʦʤ ʩʤʝʰʘʥʥʦʤ 

ʩʦʝʜʠʥʝʥʠʠ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ). 

ɿʘʨʷʜ Ni-Cd ʠ Ni-Mh ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʞʝʣʘʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ 

ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʧʨʠʦʙʨʝʪʘʝʤʦʡ ʪʝʭʥʠʢʠ. ʆʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʞʠʤ ʨʝʛʫʣʠʨʦʚʢʠ ʪʦʢʘ ʟʘʨʷʜʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʝʤʢʦʩʪʴ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʘ, ʠ ʧʨʠ ʵʪʦʤ ʦʥ ʥʝ ʧʝʨʝʛʨʝʣʩʷ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʨʧʫʩʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 35...40ÜC). 

ʍʦʨʦʰʦ ʝʩʣʠ ʚ ʢʦʥʮʝ ʨʘʟʨʷʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʪʢʣʶʯʝʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʦʪ ʠʩʪʦʯʥʠʢʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʠʭ ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʫʤʘʪʴ ʥʝ ʦ 

ʯʝʤ - ʵʪʫ ʬʫʥʢʮʠʶ ʚʳʧʦʣʥʷʝʪ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ. ʆʙʳʯʥʦ ʪʘʢʠʝ ʟʘʨʷʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʳʩʪʨʳʡ ʮʠʢʣ ʟʘʨʷʜʘ ʚ ʪʝʯʝʥʠʝ 4-6 ʯʘʩʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʬʠʨʤʝʥʥʳʝ 

ʟʘʨʷʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʪʨʝʥʠʨʦʚʢʫ Ni-Cd ʘʢʢʫʤʫʣʷʪʦʨʦʚ 

ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ "ʵʬʬʝʢʪʘ ʧʘʤʷʪʠ". ʕʪʦʪ ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ: ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ 

ʢʥʦʧʢʫ "DISCHARGE" ʠʣʠ "REFRESH" ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʷʜ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʜʦ 

ʩʪʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʥʘʧʨʞ̫ʝʥʠʷ ʨʘʟʨʷʜʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʟʘʨʷʜʦʤ ʜʦ ʥʦʨʤʳ. 

ʇʨʠ ʟʘʨʷʜʝ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʦʪ ʜʨʫʛʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʝʛʦ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʨʘʩʩʯʠʪʘʪʴ ʪʦʢ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ. ɼʦ ʟʘʨʷʜʘ 

ʥʘʧʨʞ̫ʝʥʠʝ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 0...1,33 ɺ ʥʘ ʦʜʠʥ ʵʣʝʤʝʥʪ ʙʘʪʘʨʝʠ. ɺ ʢʦʥʮʝ ʮʠʢʣʘ ʟʘʨʷʜʘ 

ʥʘʧʨʷʞʝʥʠʝ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ 1,45 ɺ ʥʘ ʵʣʝʤʝʥʪ. ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʙʘʪʘʨʝʝ ʚ ʢʦʥʮʝ 

ʟʘʨʷʜʘ ʥʘ 10...15%. ʋ ʥʝʢʦʪʦʨʳʭ ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʪʦʢ ʟʘʨʷʜʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʚʨʝʤʝʥʠ ʟʘʨʜ̫ʘ ʥʝ ʤʝʥʷʝʪʩʷ ʙʦʣʝʝ, ʯʝʤ ʥʘ 5%. ɽʛʦ ʚʝʣʠʯʠʥʘ ʚʳʙʠʨʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʨʘʚʥʦʡ 1/10 ʝʤʢʦʩʪʠ ʙʘʪʘʨʝʠ. ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʩʦʙʦʡ ʩʪʘʙʠʣʠʟʘʪʦʨ ʪʦʢʘ. ɺʨʝʤʷ ʟʘʨʷʜʘ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 14 ʯʘʩʦʚ 

(ʩʪʘʥʜʘʨʪʥʳʡ ʟʘʨʷʜ). ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ "ʵʬʬʝʢʪʘ ʧʘʤʷʪʠ" Ni-Cd ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʮʠʢʣʦʚ ʟʘʨʷʜ/ʨʘʟʨʷʜ.  

ʇʨʦʮʝʩʩ ʟʘʨʷʜʘ ʦʧʠʩʘʥ ʚʳʰʝ, ʘ ʯʪʦ ʢʘʩʘʝʪʩʷ ʨʘʟʨʷʜʘ, ʧʨʠ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʩʣʝʜʫʝʪ: ʠʟʤʝʨʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʙʘʪʘʨʝʝ; ʨʘʟʨʷʜ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʯʝʨʝʟ 30 ʤʠʥ. 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʮʠʢʣʘ ʟʘʨʷʜʘ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʨʘʟʨʷʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʮʝʧʴ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ: ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʛʨʫʟʦʯʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʡ ʤʦʱʥʦʩʪʠ, ʘʤʧʝʨʤʝʪʨʘ ʠ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ; 

ʫʩʪʘʥʦʚʠʪʴ ʧʦʜʙʦʨʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʪʦʢ ʨʘʟʨʷʜʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 

0,25-0,3 ʦʪ ʝʤʢʦʩʪʠ ʙʘʪʘʨʝʠ; ʩʣʝʜʠʪʴ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʪʦʢ ʨʘʟʨʷʜʘ ʙʳʣ ʧʦʩʪʦʷʥʝʥ, ʠʟʤʝʥʷʷ 

ʚʝʣʠʯʠʥʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ; ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʙʘʪʘʨʝʝ ʠ, ʢʦʛʜʘ ʦʥʦ 

ʜʦʩʪʠʛʥʝʪ ʚʝʣʠʯʠʥʳ 1,0-1,05 ɺ, ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ ʵʣʝʤʝʥʪ, ʟʘʢʦʥʯʠʪʴ ʨʘʟʨʷʜ.  

ɸʢʢʫʤʫʣʷʪʦʨʥʳʝ Ni-Cd ʠ Ni-Mh ʤʦʞʥʦ ʟʘʨʷʞʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʠʭ ʠ ʪʝʭ 

ʞʝ ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ, ʯʪʦ ʙʘʪʘʨʝʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʦʜʠʥʘʢʦʚʳʝ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʝʤʢʦʩʪʠ). ɺʨʝʤʷ ʟʘʨʷʜʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʘʤʠʤ 

ʟʘʨʷʜʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʫʩʪʘʥʦʚʢʫ ʪʦʢʘ ʟʘʨʷʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʤʢʦʩʪʴʶ 

ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʘ ʝʩʣʠ ʪʦʢ ʦʢʘʞʝʪʩʷ ʥʠʞʝ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʚʝʣʠʯʠʥʳ ʩʣʝʜʫʝʪ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʟʘʨʷʜʘ ʜʣʷ ʙʘʪʘʨʝʡ ʩ ʙʦʣʴʰʝʡ ʝʤʢʦʩʪʴʶ. 
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ʋɼʂ 621.355 

ʈʝʤʦʥʪ ɸʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ 

ʊʳʣʴʢʦʚʝʮ ɺ.ɺ., ʂʦʨʘʧʫʟʦʚʘ ɸ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʠʭʘʣʴʮʝʚʠʯ ɻ.ɸ. ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʣʫʯʰʠʡ ʩʧʦʩʦʙ ʨʝʤʦʥʪʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ï ʝʝ 

ʟʘʤʝʥʘ. ʉʪʦʠʪ ʣʠ ʚʳʙʨʘʩʳʚʘʪʴ ʦʪʨʘʙʦʪʘʚʰʠʡ ʘʢʢʫʤʫʣʷʪʦʨ ʠ ʧʣʘʪʠʪʴ ʙʦʣʴʰʠʝ ʜʝʥʴʛʠ ʟʘ 

ʥʦʚʳʡ? ʆʢʘʟʳʚʘʝʪʩʷ, ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ ʤʦʞʥʦ ʨʝʤʦʥʪʠʨʦʚʘʪʴ, ʵʢʦʥʦʤʷ ʧʨʠ 

ʵʪʦʤ ʥʝʤʘʣʳʝ ʩʨʝʜʩʪʚʘ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʤʝʥʥʦ ʨʝʤʦʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ: ʞʝʣʘʥʠʝʤ ʩʙʝʨʝʯʴ ʩʨʝʜʩʪʚʘ 

ʟʘ ʩʯʝʪ ʟʘʤʝʥʳ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʥʝʠʩʧʨʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʨʝʥʪʘʙʝʣʴʥʦ 

ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʙʦʣʴʰʦʛʦ ʧʘʨʢʘ ʙʘʪʘʨʝʡ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʜʠʦʩʚʷʟʠ ʦʧʝʨʘʪʠʚʥʳʭ 

ʩʣʫʞʙ ʤʠʣʠʮʠʠ, ʥʘ ʪʨʘʥʩʧʦʨʪʝ; ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʧʨʦʜʘʞʝ ʥʫʞʥʦʛʦ ʪʠʧʘ ʙʘʪʘʨʝʠ, ʯʘʩʪʦ 

ʫʩʪʘʨʝʚʰʝʡ ʠʣʠ ʨʝʜʢʦʡ ʤʦʜʝʣʠ (ʥʘʧʨʠʤʝʨ, ʙʘʪʘʨʝʠ ʜʣʷ ʩʧʝʮʪʝʭʥʠʢʠ); ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʴʶ ʬʠʨʤʝʥʥʦʡ ʙʘʪʘʨʝʠ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ.  

ʇʨʠ ʨʝʤʦʥʪʝ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʧʘʨʘʤʝʪʨʳ ʙʘʪʘʨʝʠ, ʪʦ ʝʩʪʴ ʩʜʝʣʘʪʴ ʝʝ "upgrade" ʟʘ 

ʩʯʝʪ ʫʩʪʘʥʦʚʢʠ ʚ ʩʪʘʨʳʡ ʢʦʨʧʫʩ ʵʣʝʤʝʥʪʦʚ ʥʦʚʦʛʦ ʪʠʧʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʉʘʤʳʤ ʧʨʦʩʪʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ Ni-

Cd ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʥʘ Ni-Mh, ʯʪʦ ʩʨʘʟʫ ʜʘʝʪ ʚʳʠʛʨʳʰ ʚ ʝʤʢʦʩʪʠ ʚ 1,5-2 ʨʘʟʘ. 

ʇʝʨʝʜ ʨʝʤʦʥʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʵʣʝʤʝʥʪʦʚ ʙʘʪʘʨʝʠ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʩʢʨʳʪʴ ʘʢʢʫʤʫʣʷʪʦʨ ʠ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢ ʢʘʞʜʦʤʫ ʠʟ ʝʛʦ 

ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ. ɽʩʣʠ ʙʘʪʘʨʝʷ ʙʳʣʘ ʧʦʜʚʝʨʛʥʫʪʘ ʛʣʫʙʦʢʦʤʫ 

ʨʘʟʨʷʜʫ (ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʵʣʝʤʝʥʪʘʭ ʩʦʩʪʘʚʣʷʝʪ 0...0,5 ɺ), ʚʢʣʶʯʠʪʴ ʝʝ ʥʘ ʟʘʨʷʜ, ʩʧʫʩʪʷ 

10-15 ʤʠʥʫʪ ʩʥʷʪʴ ʝʝ ʩ ʟʘʨʷʜʘ ʠ ʧʦʚʪʦʨʥʦ ʠʟʤʝʨʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʵʣʝʤʝʥʪʘʭ. ʊʝ 

ʵʣʝʤʝʥʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 0é0,8 ɺ, ʞʝʣʘʪʝʣʴʥʦ ʩʨʘʟʫ 

ʟʘʤʝʥʠʪʴ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʠʦʙʨʝʪʝʥʥʳʝ 

ʩʧʝʮʠʘʣʴʥʦ, ʪʘʢ ʠ ʠʩʧʨʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʦʪ ʩʪʘʨʳʭ ʙʘʪʘʨʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʥʝʠʩʧʨʘʚʥʳʭ ʙʘʪʘʨʝʡ ʤʦʞʥʦ ʩʦʙʨʘʪʴ ʦʜʥʫ ʚʧʦʣʥʝ ʨʘʙʦʯʫʶ. ʅʦ ʤʦʛʫʪ ʙʳʪʴ 

ʠ ʧʨʦʙʣʝʤʳ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʚʢʣʶʯʝʥʠʷʭ ʭʦʨʦʰʦ 

ʨʘʙʦʪʘʶʪ ʛʨʫʧʧʳ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʠʟ ʠʜʝʥʪʠʯʥʳʭ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʢʦʤʧʦʥʝʥʪʦʚ. ʄʳ ʞʝ 

ʩʝʡʯʘʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʨʝʘʣʴʥʘʷ ʝʤʢʦʩʪʴ ʢʘʞʜʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʚ ʙʘʪʘʨʝʝ 

ʥʝʠʟʚʝʩʪʥʘ. ɺ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʥʝʫʜʘʯ ʧʨʠ ʪʘʢʦʤ ʨʝʤʦʥʪʝ. ʆʜʥʘʢʦ 

ʩʧʦʩʦʙ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤ, ʥʦ ʞʝʣʘʪʝʣʝʥ ʧʦʜʙʦʨ ʵʣʝʤʝʥʪʦʚ ʧʦ ʝʤʢʦʩʪʠ. ʆʮʝʥʠʪʴ 

ʨʝʘʣʴʥʫʶ ʝʤʢʦʩʪʴ ʤʦʞʥʦ ʧʦ ʚʨʝʤʝʥʠ ʨʘʟʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʢʘʣʠʙʨʦʚʘʥʥʳʤ ʪʦʢʦʤ, 

ʠʩʧʦʣʴʟʫʷ ʚʳʰʝ ʦʧʠʩʘʥʥʫʶ ʩʭʝʤʫ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʤʦʞʥʦ 

ʫʤʝʥʴʰʠʪʴ ʨʘʟʨʷʜʥʳʡ ʪʦʢ. ʈʘʟʙʨʦʩ ʚʨʝʤʝʥʠ ʨʘʟʨʷʜʘ ʩʨʝʜʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, 

ʧʣʘʥʠʨʫʝʤʳʭ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʩʙʦʨʢʫ, ʜʦʣʞʝʥ ʙʳʪʴ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʦʣʥʳʡ ʮʠʢʣ ʟʘʨʷʜʘ. ʇʦ ʝʛʦ ʦʢʦʥʯʘʥʠʠ ʩʣʝʜʫʝʪ ʦʧʷʪʴ ʠʟʤʝʨʠʪʴ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʣʝʤʝʥʪʦʚ, ʠ ʪʝ ʠʟ ʥʠʭ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʧʨʷʞʝʥʠʝ ʙʫʜʝʪ ʣʠʙʦ 

ʤʝʥʴʰʝ 1,43 ɺ, ʣʠʙʦ ʙʦʣʴʰʝ 1,48 ɺ ʠʩʢʣʶʯʠʪʴ ʠʟ ʙʘʪʘʨʝʠ. ʂʘʢ ʚʠʜʠʪʝ, ʵʪʦʪ ʚʘʨʠʘʥʪ 

ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʦʡʪʠʩʴ ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʨʝʤʦʥʪʘ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʦʢ ʠ ʜʦ ʦʢʦʥʯʘʥʠʷ ʨʝʤʦʥʪʘ ʥʝ ʜʘʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʙʱʠʭ ʟʘʪʨʘʪʘʭ ʥʘ ʥʝʛʦ. 

ʅʘʠʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ʨʝʤʦʥʪʘ - ʟʘʤʝʥʘ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʙʘʪʘʨʝʠ ʥʘ ʥʦʚʳʝ. ʕʣʝʤʝʥʪʳ 

ʩʦʝʜʠʥʷʶʪʩʷ ʚ ʙʘʪʘʨʝʶ ʦʙʳʯʥʦ ʦʪʨʝʟʢʘʤʠ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʣʝʥʪʳ ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʥʪʘʢʪʥʦʡ ʩʚʘʨʢʠ. ɺʘʨʠʘʥʪʦʚ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʢʦʥʪʘʢʪʥʦʡ ʩʚʘʨʢʠ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. ʆʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʪʘʥʢʦʚ ʜʣʷ ʢʦʥʚʝʡʝʨʥʦʡ ʩʙʦʨʢʠ ʜʦ ʩʘʤʳʭ ʧʨʦʩʪʝʡʰʠʭ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʠʩʪʦʯʥʠʢʘ ʥʘʧʨʷʞʝʥʠʷ 6...30 ɺ ʩ ʪʦʢʦʤ 1 ɸ ʠ ʟʘʪʦʯʝʥʥʦʛʦ ʧʦʜ ʫʛʣʦʤ 

30...40 ʛʨʘʜʫʩʦʚ ʛʨʘʬʠʪʦʚʦʛʦ ʵʣʝʢʪʨʦʜʘ ʦʪ ʩʪʘʨʦʡ ʙʘʪʘʨʝʡʢʠ. ʂʘʢʠʤ ʠʟ ʥʠʭ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ï ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʦʚ ʨʝʤʦʥʪʘ ʠ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʇʨʠ 

ʩʚʘʨʢʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʧʨʠʞʠʤ ʵʣʝʢʪʨʦʜʦʚ ʢ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʧʣʘʩʪʠʥʝ ʠ ʢʦʥʪʘʢʪʥʦʡ ʧʣʦʱʘʜʢʝ ʘʢʢʫʤʫʣʷʪʦʨʘ. ʆʯʝʥʴ ʚʘʞʥʦ ʥʝ ʧʝʨʝʛʨʝʪʴ ʤʝʩʪʦ 
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ʢʦʥʪʘʢʪʘ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʵʪʦʛʦ ʘʢʢʫʤʫʣʪ̫ʦʨ ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ. ʇʘʡʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʘ ʧʨʠ ʨʝʤʦʥʪʝ ʙʘʪʘʨʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʳʚʰʠʭ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ, 

ʫ ʢʦʪʦʨʳʭ ʦʩʪʘʣʠʩʴ ʦʙʨʝʟʢʠ ʧʨʠʚʘʨʝʥʥʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʣʝʥʪʳ. ʅʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ 

ʥʘʜʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʝʨʝʜʘʯʫ ʪʝʧʣʘ ʘʢʢʫʤʫʣʷʪʦʨʫ. ʇʦʤʦʞʝʪ ʚ ʵʪʦʤ ʤʦʱʥʳʡ 

ʧʘʷʣʴʥʠʢ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʧʘʡʢʠ, ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʡʢʠ, ʭʦʨʦʰʠʡ ʬʣʶʩ, 

ʧʘʩʩʘʪʠʞʠ ʜʣʷ ʪʝʧʣʦʦʪʚʦʜʘ. ɽʩʣʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʚʘʨʠʪʴ ʢʦʥʪʘʢʪʳ, ʪʦ ʧʨʠʤʝʥʠʤ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ. ʂʦʥʩʪʨʫʢʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʙʘʪʘʨʝʠ, ʥʦ 

ʧʨʠʥʮʠʧ ʦʜʠʥʘʢʦʚ - ʦʙʝʩʧʝʯʝʥʠʝ ʧʣʦʪʥʦʛʦ ʧʨʠʞʠʤʘ ʣʝʥʪʳ ʢ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʩ ʝʝ ʧʦʜʧʨʫʞʠʥʠʚʘʥʠʝʤ ʧʨʠ ʧʦʤʦʱʠ ʫʧʨʫʛʦʡ ʧʣʘʩʪʠʥʳ ʠʣʠ ʢʫʩʦʯʢʘ 

ʨʝʟʠʥʢʠ (ʣʘʩʪʠʢʘ). ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʭʦʣʜʝʨʦʚè ï ʧʣʘʩʪʠʢʦʚʳʭ ʢʘʨʢʘʩʦʚ-ʜʝʨʞʘʪʝʣʝʡ, ʫʞʝ ʠʤʝʶɦ ʠʭ ʚ ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʪʘʢʠʝ ʧʨʫʞʠʥʥʳʝ ʢʦʥʪʘʢʪʳ. ʀʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ çʭʦʣʜʝʨʦʚè, ʚ ʩʯʠʪʘʥʥʳʝ 

ʩʝʢʫʥʜʳ ʤʦʞʥʦ ʩʦʙʠʨʘʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦ ʬʦʨʤʝ ʠ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʙʘʪʘʨʝʠ. ʅʦ 

ʵʪʦ, ʢʦʥʝʯʥʦ, ʥʝ ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ, ʚʝʜʴ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʘʪʘʨʝʠ ʪʘʢʦʡ ʢʦʥʪʘʢʪ 

ʧʦʜʚʝʨʞʝʥ ʦʢʠʩʣʝʥʠʶ ʠ ʢʦʨʨʦʟʠʠ. ʆʩʦʙʝʥʥʦ ʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ ʥʝʧʨʠʝʤʣʝʤ ʧʨʠ 

ʙʦʣʴʰʦʤ ʪʦʢʝ ʥʘʛʨʫʟʢʠ: ʧʨʦʠʩʭʦʜʠʪ ʤʝʩʪʥʳʡ ʥʘʛʨʝʚ ʠ ʦʢʠʩʣʝʥʠʝ ʚ ʪʦʯʢʝ ʢʦʥʪʘʢʪʘ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʝʤʦʥʪʘ ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʢʦʨʧʫʩ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ 

ʩʢʣʝʠʚʘʶʪ ʧʨʠ ʧʦʤʦʱʠ ʜʠʭʣʦʨʵʪʘʥʘ ʠʣʠ ʜʨʫʛʦʛʦ ʢʣʝʷ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. ɹʝʩʢʦʨʧʫʩʥʳʝ 

ʩʙʦʨʢʠ ʧʦʤʝɦ ʘʶʪ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʧʣʝʥʢʫ.  

ʄʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʏʘʩʪʴ ʪʘʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʧʦʨʷʜʦʯʝʥʘ, ʵʪʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʝʦʢʘʤʝʨ, ʪʝʣʝʬʦʥʦʚ. ʆʥʠ ʚʳʧʫʩʢʘʶʪʩʷ ʤʥʦʛʠʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣ̫ʤʠ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʯʘʩʪʦ ʧʦ 

ʧʘʨʘʤʝʪʨʘʤ ʮʝʥʳ ʠ ʝʤʢʦʩʪʠ ʧʨʝʚʦʩʭʦʜʷʪ ʦʨʠʛʠʥʘʣʴʥʳʝ, ʢʦʪʦʨʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʢʦʤʧʣʝʢʪʫʝʪ ʩʚʦʠ ʘʧʧʘʨʘʪʳ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʵʣʝʢʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʢʘʟʳʚʘʝʪ 

ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ ʠʩʭʦʜʷ ʠʟ ʨʝʰʝʥʠʷ ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯ ʧʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʩʧʨʦʩʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ ʫʩʪʨʦʡʩʪʚʘ. ʈʘʟʤʝʨʳ 

ʩʘʤʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʙʘʪʘʨʝʷʭ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʠʟʚʝʩʪʠ ʠʭ ʟʘʤʝʥʫ ʥʘ ʜʨʫʛʠʝ ʘʥʘʣʦʛʠʯʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ, ʥʝ ʦʩʦʙʦ ʦʙʨʘʱʘʷ 

ʚʥʠʤʘʥʠʝ ʥʘ ʤʘʨʢʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʝʤʦʥʪʝ ʙʘʪʘʨʝʡ. 

ɹʘʪʘʨʝʷ, ʧʦʜʣʝʞʘʱʘʷ ʨʝʤʦʥʪʫ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ "ʯʝʨʥʳʡ ʷʱʠʢ": 

ʤʘʩʪʝʨ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ ʟʥʘʝʪ, ʢʘʢʦʡ ʪʠʧ ʵʣʝʤʝʥʪʦʚ ʚ ʥʝʡ ʫʩʪʘʥʦʚʣʝʥ ʠ ʥʝ ʠʤʝʝʪ 

ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ ʧʦ ʤʘʨʢʠʨʦʚʢʝ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʠʤʝʥʷʝʤʳʭ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ. ʂʘʢ ʞʝ ʩʜʝʣʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʥʫʞʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ? ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ: ʪʠʧʦʨʘʟʤʝʨʳ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʝʤʢʦʩʪʠ; 

ʧʨʠʤʝʨʳ ʬʠʨʤʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʘʢʢʫʤʫʣʷʪʦʨʦʚ.  

ʅʘʯʘʪʴ ʧʦʜʙʦʨ ʘʢʢʫʤʫʣʷʪʦʨʘ ʩʣʝʜʫʝʪ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʨʘʟʤʝʨʦʚ ʠ ʝʤʢʦʩʪʠ. 

ʈʘʟʤʝʨ ʠʟʤʝʨʷʝʪʩʷ ʦʙʳʯʥʦʡ ʣʠʥʝʡʢʦʡ, ʘ ʝʤʢʦʩʪʴ ʤʦʞʥʦ ʫʟʥʘʪʴ ʠʟ ʦʙʱʝʡ ʝʤʢʦʩʪʠ 

ʙʘʪʘʨʝʠ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʢʘʟʳʚʘʶʪʩʷ ʥʘ ʢʦʨʧʫʩʝ. ɽʤʢʦʩʪʴ ʤʦʞʝʪ 

ʙʳʪʴ ʫʢʘʟʘʥʘ ʚ ʤʘʨʢʠʨʦʚʢʝ ʩʘʤʠʭ ʵʣʝʤʝʥʪʦʚ. ɽʩʣʠ ʦʧʨʝʜʝʣʠʪʴ ʝʤʢʦʩʪʴ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ 

ʥʝ ʫʜʘʝʪʩʷ, ʪʦ ʧʨʠʜʝʪʩʷ ʧʨʠʙʝʛʥʫʪʴ ʢ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʤʫ ʩʧʦʩʦʙʫ ʧʦʜʙʦʨʘ ʵʣʝʤʝʥʪʦʚ 

ʪʦʣɹʢʦ ʧʦ ʨʘʟʤʝʨʘʤ. 

ʇʨʠ ʧʦʢʫʧʢʝ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʩ ʮʝʣʴʶ ʨʝʤʦʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʯʪʦ 

ʘʢʢʫʤʫʣʷʪʦʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʇʝʨʚʘʷ - ʘʢʢʫʤʫʣʷʪʦʨʳ ʙʳʪʦʚʦʡ ʩʝʨʠʠ, 

ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʘʫʜʠʦʪʝʭʥʠʢʝ, ʧʝʡʜʞʝʨʘʭ, ʢʘʣʴʢʫʣʷʪʦʨʘʭ ʠ ʪ.ʜ. ɺʳʙʦʨ ʩʣʝʜʫʝʪ 

ʜʝʣʘʪʴ ʩʨʝʜʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʨʠʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʙʳʪʦʚʳʭ 

(ʠʤʝʶʱʠʭ ʬʦʨʤʫ ʦʙʳʯʥʳʭ ʙʘʪʘʨʝʝʢ) ʬʦʨʤʦʡ "ʧʣʶʩʦʚʦʛʦ" ʢʦʥʪʘʢʪʘ. ʋ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʩʝʨʠʠ ʵʪʦʪ ʢʦʥʪʘʢʪ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ʠ ʥʝ ʚʳʩʪʫʧʘʝʪ ʟʘ ʢʦʨʧʫʩ. ʕʪʦ ʩʜʝʣʘʥʦ ʜʣʷ 

ʦʙʣʝʛʯʝʥʠʷ ʩʚʘʨʢʠ. ʀʤʝʥʥʦ ʘʢʢʫʤʫʣʷʪʦʨʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʨʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʨʝʤʦʥʪʝ ʙʘʪʘʨʝʡ ʜʣʷ ʩʦʪʦʚʳʭ ʠ ʨʘʜʠʦʪʝʣʝʬʦʥʦʚ, ʚʠʜʝʦʢʘʤʝʨ, ʥʦʫʪʙʫʢʦʚ 

ʠ ʪ.ʜ. 
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ɺ ʦʧʠʩʘʥʠʷʭ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʫʢʚʝʥʥʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ ʪʠʧʦʨʘʟʤʝʨʦʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ (ʩʤ. ʪʘʙʣʠʮʫ 1), ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʁ ʪʩʷ ʧʨʠ ʩʙʦʨʢʝ ʙʘʪʘʨʝʡ. 

 
ʊʘʙʣʠʮʘ 1. ʊʠʧʦʨʘʟʤʝʨʳ ʘʢʢʫʤʫʣʷʪʦʨʦʚ 

 

ʊʠʧʦʨʘʟʤʝʨʳ ʠ ʠʭ ʧʦʜʛʨʫʧʧʳ 

ʉʨʝʜʥʠʡ 

ʨʘʟʤʝʨ, ʆĬh 

(ʤʤ) 

ɼʠʘʧʘʟʦʥ ʝʤʢʦʩʪʠ ʚ ʤɸ-ʯ ʜʣʷ 

Ni-Mh Ni-Cd 

ʎʠʣʠʥʜʨʠʯʝʩʢʠʝ 

 

ɸɸɸ 

 

 

2/3 ɸɸɸ 

ɸɸɸ 

7/5 ɸɸɸ 

 

10 x 30 

10 x 44 

10 x 66 

 

280...300 

400...650 

600...800 

 

100...150 

180...280 

ɸɸ 1/3 ɸɸɸ 

2/3 ɸɸɸ 

4/5 ɸɸɸ 

ɸɸ 

7/5 ɸɸ 

15 x 18 

15 x 29 

15 x 51 

15 x 66 

15 x 73 

250...400 

300...600 

600...1200 

600...1500 

1500 

110...180 

300...400 

400...600 

500...950 

1000...1200 

AF ʠʣʠ ɸ 1/3 AF 

1/2 AF 

2/3 AF 

4/5 AF 

AF 

7/5 AF 

17 x 18 

17 x 22 

17 x 29 

17 x 43 

17 x 51 

17 x 66 

350...450 

600...1000 

800...1500 

1500...1810 

1700...2100 

2800...3600 

210...250 

550...600 

500...1200 

1000...1300 

1000...1900 

1200...2000 

Cs ʠʣʠ Sub-C 1/2 Cs 

4/5 Cs 

Cs 

5/4 Cs 

23 x 27 

23 x 33 

23 x 43 

23 x 51 

1100 

1600...1800 

1600...2700 

600...750 

1000 

1200...2000 

2000 

ʉ ʉ 27 x 50 2400...4500 1200...2500 

D 1/2 D 

2/3 D 

D 

34 x 36 

34 x 44 

34 x 62 

3000 

2200...8000 

1000...2500 

2500 

1200...5000 

ʇʨʠʟʤʘʪʠʯʝʩʢʠʝ 

  6 x 17 x 30 300  

  6 x 17 x 48 600 450 

  6 x 17 x 67 850 650 

  8 x 17 x 30 400  

  8 x 17 x 48 850 650 

ɼʠʩʢʦʚʳʝ 

  11,5 x 5,4 35 30 

  15,4 x 6,3 70 60 

  25 x 6,3  170 

  25 x 8,6  280 

ʂʘʞʜʦʤʫ ʪʠʧʦʨʘʟʤʝʨʫ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʚʦʠ ʟʥʘʯʝʥʠʷ ʜʠʘʧʘʟʦʥʘ 

ʝʤʢʦʩʪʝʡ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʣʷ ʪʠʧʦʨʘʟʤʝʨʦʚ ɸF, ɸɸ, AAA , ʉ, Cs, D ʚ 

ʦʙʦʟʥʘʯʝʥʠʠ ʘʢʢʫʤʫʣʷʪʦʨʘ ʥʝ ʩʦʦʙʱʘʝʪʩʷ, ʢ ʢʘʢʦʡ ʧʦʜʛʨʫʧʧʝ ʪʠʧʦʨʘʟʤʝʨʘ ʦʥ 

ʧʨʠʥʘʜʣʝʞʠʪ. ɼʣʷ ʧʦʜʦʙʥʦʛʦ ʫʪʦʯʥʝʥʠʷ ʩʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʝʪʘʣʴʥʳʤʠ ʪʘʙʣʠʮʘʤʠ 
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ʠʣʠ ʢʘʪʘʣʦʛʘʤʠ. ɽʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʟʘʤʝʯʘʥʠʝ: ʨʘʟʤʝʨʳ ʫ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʛʫʪ 

ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʫʢʘʟʘʥʥʳʭ (ʚ ʧʨʝʜʝʣʘʭ 1 ʤʤ). 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʝʥʳ, ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʧʦʠʩʢʫ ʧʦʩʪʘʚʱʠʢʘ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʥʫʞʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ. ʋ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ 

ʧʨʦʜʘʚʮʦʚ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʩʚʦʠ ʧʦʜʭʦʜʳ ʢ ʤʘʨʢʠʨʦʚʢʝ ʠ ʥʘʠʤʝʥʦʚʘʥʠʷʤ ʚ ʧʨʘʡʩ-

ʣʠʩʪʝ, ʥʦ ʝʤʢʦʩʪʴ ʠ ʛʨʫʧʧʘ ʧʦ ʨʘʟʤʝʨʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʤʘʨʢʠʨʦʚʢʝ ʧʨʠʩʫʪʩʪʚʫʶʪ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʪʘʢʠʭ ʧʨʠʤʝʨʦʚ ʤʘʨʢʠʨʦʚʢʠ. 

ɺʝʩʴʤʘ ʩʝʨʴʝʟʥʦ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʨʘʙʦʪʘʝʪ ʬʠʨʤʘ "GP 

Batteries International Limited". ʅʘ ʦʩʥʦʚʘʥʠʠ ʝʝ ʢʘʪʘʣʦʛʘ ʠ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ 1.  

ɸʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ "GP Batteries", ʷʚʣʷʶʱʝʡʩʷ 

ʯʣʝʥʦʤ "The Gold Peak Industr ies Group", ʦʪʣʠʯʘʶʪʩʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 500 ʜʦ 1000 ʮʠʢʣʦʚ ʟʘʨʷʜ-ʨʘʟʨʷʜ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʘʢʢʫʤʫʣʷʪʦʨʘ ʠʣʠ ʙʘʪʘʨʝʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ GP, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʠʭ ʤʘʨʢʠʨʦʚʢʫ. ʇʨʠʚʝʜʝʤ ʥʘʠʙʦʣʝʝ 

ʦʙʱʫʶ ʩʭʝʤʫ ʩʠʩʪʝʤʳ ʦʙʦʟʥʘʯʝʥʠʡ ʜʣʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ GP (ʩʤ. ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʆʙʱʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʦʙʦʟʥʘʯʝʥʠʡ ʜʣʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ GP 

 

ɼʣʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʙʫʢʚ "GP" - ʤʘʨʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʜʚʫʭ- ʠʣʠ 

ʪʨʝʭʟʥʘʯʥʦʛʦ ʯʠʩʣʘ, ʫʤʥʦʞʠʚ ʢʦʪʦʨʦʝ ʥʘ ʜʝʩʷʪʴ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʝ ʝʤʢʦʩʪʠ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʚ ʤɸ-ʯ, ʜʘʣʝʝ ʠʜʝʪ ʦʙʦʟʥʘʯʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʦʜʥʦʡ, ʜʚʫʭ ʠʣʠ ʪʨʝʭ ʙʫʢʚ, 

ʦʙʦʟʥʘʯʘʶʱʝʝ ʪʠʧʦʨʘʟʤʝʨ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʠ, ʥʘʢʦʥʝʮ, ʙʫʢʚʘ, ʦʙʦʟʥʘʯʘʶʱʘʷ ʪʠʧ 

ʘʢʢʫʤʫʣʷʪʦʨʘ (Ni-Cd ʠʣʠ Ni-Mh). ʅʘʧʨʠʤʝʨ, "GP150AAH" ʦʟʥʘʯʘʝʪ, ʯʪʦ ɺʳ ʜʝʨʞʠʪʝ ʚ 

ʨʫʢʘʭ ʘʢʢʫʤʫʣʷʪʦʨ ʧʨʦʠʟʚʦʜʩʪʚʘ GP ʝʤʢʦʩʪʴʶ 1500 ʤɸ-ʯ, ʝʛʦ ʪʠʧʦʨʘʟʤʝʨ ɸɸ. ɹʫʢʚʘ 

"H" ʫʪʦʯʥʷʝʪ, ʯʪʦ ʵʪʦ Ni-Mh  ʘʢʢʫʤʫʣʷʪʦʨ, ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʢʦʥʮʝ ʙʫʢʚʳ "C" 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʵʪʦ ʘʢʢʫʤʫʣʷʪʦʨ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʨʠʠ. ɺ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʭʠʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ ʨʘʙʦʪʘʝʪ ʙʦʣʝʝ ʰʝʩʪʠʜʝʩʷʪʠ ʢʨʫʧʥʳʭ ʬʠʨʤ, ʠʤʝʶʱʠʭ 

ʩʚʦʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʚ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʘʥʘʭ. 

ʅʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʟʘʚʦʜʘʭ ʤʦʛʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʪʦʨʛʦʚʳʤʠ ʤʘʨʢʘʤʠ: ʦʪ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʭ ʜʦ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʭ. ʆʪ ʪʦʛʦ, ʢʘʢʘʷ 

ʪʦʨʛʦʚʘʷ ʤʘʨʢʘ ʥʘʥʝʩʝʥʘ ʥʘ ʢʦʨʧʫʩ, ʟʘʚʠʩʠʪ ʠ ʮʝʥʘ ʘʢʢʫʤʫʣʷʪʦʨʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʩʣʝʜʫʝʪ 

ʦʩʪʝʨʝʛʘʪʴʩʷ "ʜʝʰʝʚʳʭ ʧʦʜʜʝʣʦʢ" ʠ ʥʝ ʧʨʝʥʝʙʨʝʛʘʪʴ ʥʝʜʦʨʦʛʠʤʠ "ʥʝʠʟʚʝʩʪʥʳʤʠ" 

ʤʘʨʢʘʤʠ, ʝʩʣʠ ʦʥʠ ʩʜʝʣʘʥʳ ʢʘʯʝʩʪʚʝʥʥʦ. ʋ ʜʦʙʨʦʪʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʚʩʝ ʥʘʜʧʠʩʠ 

ʩʜʝʣʘʥʳ ʯʝʪʢʦ. ʎʝʥʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʧʣʦʪʥʦ ʧʨʠʚʷʟʘʥʘ ʢ ʝʤʢʦʩʪʠ. ʇʨʠ ʚʳʙʦʨʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʤʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʠ ʥʘ ʝʛʦ ʚʝʩ. ʆʜʠʥʘʢʦʚʳʝ ʧʦ ʝʤʢʦʩʪʠ 

ʘʢʢʫʤʫʣʷʪʦʨʳ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳ ʧʦ ʚʝʩʫ, ʠ ʵʪʠʤ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʧʦʜʙʠʨʘʷ 

ʟʘʤʝʥʫ "ʨʦʜʥʦʤʫ" ʘʢʢʫʤʫʣʷʪʦʨʫ. ʏʝʤ ʙʦʣʴʰʝ ʝʤʢʦʩʪʴ, ʪʝʤ ʙʦʣʴʰʝ ʠ ʚʝʩ. ʇʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʨʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʘʢʢʫʤʫʣʷʪʦʨʝ. ʅʝ ʩʣʝʜʫʝʪ 
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ʧʨʠʦʙʨʝʪʘʪʴ ʘʢʢʫʤʫʣʷʪʦʨʳ ʩ ʛʣʫʙʦʢʠʤ ʨʘʟʨʷʜʦʤ, ʢʦʛʜʘ ʥʘʧʨʞ̫ʝʥʠʝ ʤʝʥʴʰʝ 0,5 ɺ (ʝʩʣʠ 

ʘʢʢʫʤʫʣʷʪʦʨ ʥʦʚʳʡ, ʪʦ ʵʪʦ ʩʘʤʦʨʘʟʨʷʜ). 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʤʦʥʪ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʜʙʦʨ 

ʩʘʤʳʭ ʜʝʰʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʟʘʤʝʥʳ, ʧʦʩʢʦʣʴʢʫ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʘʢʢʫʤʫʣʷʪʦʨʳ, ʘ ʵʪʦ ʨʘʜʠʦʩʚʷʟʴ, ʚʠʜʝʦʢʘʤʝʨʳ, ʥʦʫʪʙʫʢʠ, ʩʧʝʮʪʝʭʥʠʢʘ, ʜʦʣʞʥʳ 

ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ ʠ ʥʘʜʸʞʥʦ ʨʘʙʦʪʘʪʴ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ. ʇʦʵʪʦʤʫ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ, 

ʚʩʝ-ʪʘʢʠ, ʥʘʭʦʜʷʪʩʷ ʨʝʘʣʴʥʘʷ ʝʤʢʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ, ʩʨʦʢ ʩʣʫʞʙʳ, ʦʪʩʫʪʩʪʚʠʝ "ʵʬʬʝʢʪʘ 

ʧʘʤ̫ʪʠ". ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʠ ʠʤʝʥʥʦ ʠʭ ʧʨʦʜʫʢʮʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ ʜʣʷ ʮʝʣʝʡ ʨʝʤʦʥʪʘ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʪʁʝʨʘ 

ʈʦʞʢʦ ʆ.ɺ., ɺʠʢʪʦʨʦʚʠʯ ɽ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʠʭʘʣʴʮʝʚʠʯ ɻ.ɸ. ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

 

ɹʣʦʢ ʧʠʪʘʥʠʷ (ɹʇ) ð ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʠʩʪʝʤʝ, ʠʟ ʥʘʧʨʷʞʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ. ʏʘʱʝ ʚʩʝʛʦ ʙʣʦʢʠ ʧʠʪʘʥʠʷ ʧʨʝʦʙʨʘʟʫʶʪ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ 

(ʥʘʧʨʷʞʝʥʠʝ) ʩʝʪʠ 220 ɺ ʯʘʩʪʦʪʦʡ 50 ɻʮ (115 ɺ, 60 ɻʮ) ʚ ʟʘʜʘʥʥʳʡ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ 

(ʥʘʧʨʷʞʝʥʠʝ). 

ɺ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʤʧʫʣʴʩʥʳʝ ʙʣʦʢʠ ʧʠʪʘʥʠʷ. ɺ 

ʣʠʥʝʡʥʦʤ ʙʣʦʢʝ ʧʨʠʤʝʥʷʝʪʩʷ ʙʦʣʴʰʦʡ ʚʩʪʨʦʝʥʥʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʘʧʨʞ̫ʝʥʠʡ ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ, ʘ ʚ ʠʤʧʫʣʴʩʥʦʤ ï ʛʝʥʝʨʘʪʦʨ ʚʳʩʦʢʦʡ 

ʯʘʩʪʦʪʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʠʪʘʥʠʷ. ʀʤʧʫʣʴʩʥʳʡ ʙʣʦʢ ʠʤʝʝʪ 

ʤʝʥʴʰʠʝ ʨʘʟʤʝʨʳ, ʤʝʥʴʰʠʡ ʚʝʩ ʠ ʙʦʣʝʝ ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. 

ɺ ʠʤʧʫʣʴʩʥʳʭ ʙʣʦʢʘʭ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʝ ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʥʘʯʘʣʘ 

ʚʳʧʨʷʤʣʷʝʪʩʷ. ʇʦʣʫʯʝʥʥʦʝ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʠʪʘʥʠʷ 

ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʛʦ ʤʦʜʫʣʷʪʦʨʘ (ʐʀʄ) (ʢʦʥʪʨʦʣʣʝʨʘ), ʜʨʘʡʚʝʨʦʚ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʩ ʧʦʤʦɦ ʴʶ ʢʦʪʦʨʦʛʦ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʤʧʫʣʴʩʳ ʩ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʦʡ ʠ ʩʢʚʘʞʥʦʩʪʴʶ, ʧʦʜʘʚʘʝʤʳʝ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ. ɺ ɹʇ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ð ʵʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʫʤʝʥʴʰʘʶʪʩʷ ʛʘʙʘʨʠʪ r

(ʧʣʦʱʘʜʴ ʩʝʯʝʥʠ)̫ ʩʝʨʜʝʯʥʠʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʩʝʨʜʝʯʥʠʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʬʝʨʨʠʪ. 

ʆʜʥʘ ʠʟ ʚʳʭʦʜʥʳʭ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʥʝʡ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʦʢʘ ʥʘʛʨʫʟʢʠ) 

ʠʟʤʝʥʷʝʪʩʷ ʯʘʩʪʦʪʘ ʠʣʠ ʩʢʚʘʞʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ ʥʘ ʚʳʭʦʜʝ ʐʀʄ ʢʦʥʪʨʦʣʣʝʨʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʙʣʦʢ ʧʠʪʘʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʝ 

ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʤʝʩʪʠʤʳʭ ʙʣʦʢʦʚ ʧʠʪʘʥʠʷ ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 

150 ʜʦ 350 ɺʪ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʙʣʦʢʠ ʧʠʪʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʠʭ ʤʦʞʥʦ ʧʦʜʢʣʶʯʘʪʴ 

ʢ ʩʝʪʠ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 220 ɺ, 50 ɻʮ (ʧʦʜʦʙʥʘʷ ʩʝʪʴ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢ ʚ ɽʚʨʦʧʝ, ʪʘʢ ʠ ʚʦ 

ʤʥʦʛʠʭ ʥʝʝʚʨʦ-ʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ) ʠʣʠ 110-115ɺ, 60 ɻʮ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʙʣʦʢʦʚ ʧʠʪʘʥʠʷ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʭʦʜʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 220 

ɺ, ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʩ ʪʳʣʴʥʦʡ ʩʪʦʨʦʥʳ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʦʤʠʥʘʣʫ ʥʘʧʨʷʞʝʥʠʷ ʩʝʪʠ (ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʧʨʦʚʝʨʷʶʪ 

ʧʦʜʚʦʜʠʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʝʪʠ ʠ ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʧʠʪʘʥʠʷ ʮʠʬʨʦʚʳʭ ʩʭʝʤ (ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʳ, ʧʣʘʪ ʘʜʘʧʪʝʨʦʚ ʠ 

ʜʠʩʢʦʚʳʭ ʥʘʢʦʧʠʪʝʣʝʡ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ +3,3 ʠʣʠ +5 ɺ, ʘ ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ 

(ʜʠʩʢʦʚʦʜʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ) Ñ12 ɺ, + 12 ɺ. ʂʦʤʧʴʶʪʝʨ ʨʘʙʦʪʘʝʪ ʥʘʜʝʞʥʦ 

ʪʦʣɹʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʵʪʠʭ ʮʝʧʷʭ ʥʝ ʚʳʭʦʜʷʪ ʟʘ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʝʜʝʣʳ. 

ʇʦ ʪʠʧʫ ʀɹʇ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ï ʦʜʥʦʪʘʢʪʥʳʝ ʠ ʜʚʫʭʪʘʢʪʥʳʝ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʠʤʧʫʣʴʩʥʳʭ ɹʇ: 

ï ʥʝʙʦʣʴʰʦʡ ʚʝʩ; 

ï ʚr ʩʦʢʠʡ ʂʇɼ (ʜʦ 90-98 %); 

ï ʥʝʚʳʩʦʢʘʷ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ (ʜʦʩʪʠʛʥʫʪʦ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʙʣʘʛʦʜʘʨʷ ʤʘʩʩʦʚʦʤʫ ʚʳʧʫʩʢʫ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʢʣʶʯʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ); 

ï ʧʦʚʳʰʝʥʥʘʷ ʧʠʢʦʚʘʷ ʤʦʱʥʦʩʪʴ ʧʨʠ ʩʨʘʚʥʠʤʳʭ ʛʘʙʘʨʠʪʘʭ; 

ï ʠhʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ; 

ï ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʥʘ ʚʳʭʦʜʝ ʥʝ ʚʳʚʦʜʠʪ ɹʇ ʠʟ ʩʪʨʦʷ. 
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ʅʝʜʦʩʪʘʪʢʠ ʠʤʧʫʣʴʩʥʳʭ ɹʇ: 

ï ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ; 

ï ʚr ʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʢʦʤʧʦʥʝʥʪʦʚ; 

ï ʨʘʙʦʪʘ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʩʭʝʤʳ ʙʝʟ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʠ ʦʪ ʩʝʪʠ; 

ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ (ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ) ʨʘʙʦʪʳ ʙʝʟ ʥʘʛʨʫʟʢʠ (ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ 

ʧʨʦʙʦʡ ʢʣʶʯʝʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ); 

ï ʠʤʧʫʣʴʩʥʳʝ ʙʣʦʢʠ ʧʠʪʘʥʠʷ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʧʦʤʝʭʠ ʚ ʩʝʪʠ; 

ï ʥʠʟʢʘʷ ʥʘʜʸʞʥʦʩʪʴ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʭʝʤʘʭ ʠʤʧʫʣʴʩʥʳʭ ɹʇ ʚʩʝʛʜʘ ʠʤʝʝʪʩʷ ʟʘʱʠʪʘ ʦʪ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ 

ɹʇ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʥʘʛʨʫʟʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʝʡʰʝʡ ʟʘʱʠʪʳ, ʥʘ ʚʳʭʦʜʝ ʤʦʞʝʪ 

ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʧʨʦʩʪʦʡ ʰʫʥʪʠʨʫʶʱʠʡ ʨʝʟʠʩʪʦʨ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʙʣʦʢʘ ʧʠʪʘʥʠʷ.  

ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʥʘ ʙʣʦʢ-ʩʭʝʤʝ (ʨʠʩʫʥʦʢ 1), ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ (115 ʠʣʠ 220 ɺ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ) ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʦʤʝʭʦʧʦʜʘʚʣʷʶʱʠʡ ʬʠʣʴʪʨ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ 

ʠʟ ʜʨʦʩʩʝʣʝʡ, ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʤʘʣʦʡ ʝʤʢʦʩʪʠ ʠ ʨʘʟʨʷʜʥʦʛʦ ʨʝʟʠʩʪʦʨʘ. 

 
ɼʘʣʝʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʧʦʩʪʫʧʘʝʪ ʥʘ ʜʚʫʭʧʦʣʶʩʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ, ʢʦʪʦʨʳʡ 

ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʧʝʨʝʜʥʝʡ ʠʣʠ ʯʘʱʝ ʚʩʝʛʦ ʟʘʜʥʝʡ ʩʪʝʥʢʝ ʢʦʤʧʴʶʪʝʨʘ, (ʩ ʥʝʛʦ ï ʥʘ 

ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʟʲʝʤ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥ ʩʪʘʥʜʘʨʪʥʳʡ ʰʥʫʨ ʧʠʪʘʥʠʷ ʤʦʥʠʪʦʨʘ), ʠ 

ʜʘʣʝʝ ʥʘ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ ʚʧrʨʷʤʠʪʝʣʴ. 

ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʪʳʨʝ ʜʠʦʜʘ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʦ ʤʦʩʪʦʚʦʡ ʩʭʝʤʝ ʠ 

"ʟʘʣʠʪʳʭ" ʚ ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʢʦʨʧʫʩ. ɺʳʧʨʷʤʣʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʫʧʘʝʪ ʥʘ 

ʩʛʣʘʞʠʚʘʶʱʠʡ ʬʠʣʴʪʨ (ʩʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʦ ʙʫʜʝʪ ʧʘʨʘ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 

ʝʤʢʦʩʪʴʶ ʧʦ 200-500 ʤʢʌ ʩ ʫʢʘʟʘʥʥʳʤ ʤʘʢʩʠʤʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 400 ɺ (ʨʠʩʫʥʦʢ 2).  

ʄʝʞʜʫ ʚʳʩʦʢʦʚʦʣʴʪʥʳʤ ʚʳʧʨʷʤʠʪʝʣʝʤ ʠ ʚʳʩʦʢʦʚʦʣʴʪʥʳʤ ʬʠʣʴʪʨʦʤ ʚʢʣʶʯʝʥ 

ʚʳʢʣʶʯʘʪʝʣʴ SB1, ʚʳʥʝʩʝʥʥʳʡ ʥʘ ʟʘʜʥʶʶ ʩʪʝʥʢʫ ɹʇ. 

 

ʈʠʩʫʥʦʢ 1. ɹʣʦʢ ʩʭʝʤʘ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ: 1 ï ʩʝʪʝʚʦʡ ʬʠʣʴʪʨ; 

2 ï ʜʚʫʭʧʦʣʶʩʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ; 3 ï ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ ʚʳʧʨʷʤʠʪʝʣʴ; 

 4 ï ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ ʬʠʣʴʪʨ; 5 ï ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ ʢʣʶʯ;  

6 ï ʠʤʧʫʣʴʩʥʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ; 7 ï ʢʘʥʘʣ 5ɺ; 8 ï ʢʘʥʘʣ 12ɺ;  

9 ï ʢʘʥʘʣ -5ɺ; 10 ï ʢʘʥʘʣ -12ɺ; 11 ï ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 
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ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʚʳʧʨʷʤʠʪʝʣʷ ʩ ʬʠʣʴʪʨʦʤ 

 

ɺ ʨʘʟʦʤʢʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ SB1 ʩʭʝʤʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʦʜʥʦʬʘʟʥʳʡ ʤʦʩʪʦʚʦʡ 

ʚʳʧʨʷʤʠʪʝʣʴ ʩ ʚʭʦʜʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 220 ɺ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʥʘ ʝʤʢʦʩʪʴ, ʨʘʚʥʫʶ ʉ/2, 

ʘ ʚ ʟʘʤʢʥʫʪʦʤ ï ʫʜʚʦʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ, ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ ʙʳʪʴ 

115 ɺ (ʵʪʦ ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʪʘʥʜʘʨʪ). 

ʆʪʬʠʣʴʪʨʦʚʘʥʥʦʝ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʫʧʘʝʪ ʥʘ ʩʦʙʨʘʥʥʳʡ ʧʦ ʦʜʥʦ- ʠʣʠ 

ʜʚʫʭʪʘʢʪʥʦʡ ʩʭʝʤʝ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ ʪʨʘʥʟʠʩʪʦʨʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʧʝʨʝʢʣʶʯʘʝʪʩʷ 

ʩʭʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʩ ʯʘʩʪʦʪʦʡ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʢʠʣʦʛʝʨʮ. ʀʤʧʫʣʴʩʳ ʥʘʧʨʷʞʝʥʠʷ 

ʧʦʩʪʫʧʘʶʪ ʥʘ ʠʤʧʫʣʴʩʥʳʡ ʧʦʥʠʞʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʥʘ ʚʪʦʨʠʯʥʳʭ ʦʙʤʦʪʢʘʭ 

ʢʦʪʦʨʦʛʦ ʠ ʧʦʣʫʯʘʶʪʩʷ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʢʘʥʘʣʦʚ +5 ɺ (3,3 ɺ), +12 ɺ, -5 ɺ(-3,3 ɺ), -12 ɺ. 

ʂʘʥʘʣʳ ʵʪʠ ʩʦʙʠʨʘʶʪʩʷ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʭʝʤʘʤ ʠ ʩʦʜʝʨʞʘʪ ʜʚʫʭʧʦʣʫʧʝʨʠʦʜʥʳʡ 

ʚʳʧʨʷʤʠʪʝʣʴ (ʜʚʘ ʜʠʦʜʘ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʦʙʤʦʪʢʝ ʩʦ ʩʨʝʜʥʝʡ ʪʦʯʢʦʡ) ʠ LC-ʬʠʣʴʪʨ.  

ɺ ʢʘʥʘʣʘʭ -5 ɺ (-3,3 ɺ) ʠ -12 ɺ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʪʘʙʠʣʠʟʘʪʦʨʳ 

ʥʘʧʨʷʞʝʥʠʷ. ʂ ʢʘʥʘʣʫ +12 ɺ ʦʙʳʯʥʦ ʧʦʜʢʣʶʯʘʝʪʩʷ ʚʝʥʪʠʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʦʭʣʘʞʜʘʝʪ ɹʇ, 

ʘ ʟʘʦʜʥʦ ʠ ʢʦʤʧʴʶʪʝʨ, ʥʦ ʚ ʧʦʨʪʘʪʠʚʥʳʭ ʤʦʜʝʣʷʭ ʜʣʷ ʥʠʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ +5 

ɺ (ʠʣʠ ʜʘʞʝ 3,3 ɺ). 

ɺʳʭʦʜʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʦʪʩʣʝʞʠʚʘʶʪʩʷ ʩʭʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ. ɹʣʦʢ ʧʠʪʘʥʠʷ ʥʝ 

ʪʦʣɹʢʦ ʚʳʨʘʙʘʪʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʨʘʙʦʪʳ ʫʟʣʦʚ ʢʦʤʧʴʶʪʝʨʘ ʥʘʧʨʷʞʝʥʠʝ, ʥʦ ʠ 

ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʥʝ ʜʦʩʪʠʛʥʝʪ ʟʥʘʯʝʥʠʷ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʙʣʦʢ ʧʠʪʘʥʠʷ ʥʝ ʧʦʟʚʦʣʠʪ ʢʦʤʧʴʶʪʝʨʫ ʨʘʙʦʪʘʪʴ ʧʨʠ "ʥʝʰʪʘʪʥʦʤ" ʫʨʦʚʥʝ 

ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ. ɺ ʢʘʞʜʦʤ ʙʣʦʢʝ ʧʠʪʘʥʠʷ ʧʝʨʝʜ ʧʦʣʫʯʝʥʠʝʤ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʟʘʧʫʩʢ 

ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʧʨʦʚʝʨʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ʉʠʛʥʘʣ PG (Power Good), ʩʠʛʥʘʣʠʟʠʨʫʶʱʠʡ ʦ ʪʦʤ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʙʣʦʢʝ 

ʧʠʪʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ +5 ɺ 

(3,3 ɺ), ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʧʦʷʚʠʪʴʩʷ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʩʝʭ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʙʣʦʢʝ 

ʧʠʪʘʥʠʷ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʵʪʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʝ ʥʝʧʨʝʨʳʚʥʦ 

ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʛʥʘʣ ʘʧʧʘʨʘʪʥʦʛʦ ʩʙʨʦʩʘ ʧʨʦʮʝʩʩʦʨʘ, ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʵʪʦʛʦ ʩʠʛʥʘʣʘ 

ʩʠʩʪʝʤʘ ʥʘʯʠʥʘʝʪ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ.  

ɺ ʢʦʤʧʴʶʪʝʨʘʭ ʩ ʙʦʣʝʝ ʥʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʳ (ʪʠʧʘ ATX, 

micro-ATX ʠ NLX) ʧʨʝʜʫʩʤʦʪʨʝʥ ʜʨʫʛʦʡ ʩʧʝʮʠʘʣʴʥʳʡ ʩʠʛʥʘʣ. ʕʪʦʪ ʩʠʛʥʘʣ, 

ʥʘʟʳʚʘʝʤʳʡ PS_ON, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʦʪʢʣʶʯʝʥʠʷ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ (ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝʛʦ ʢʦʤʧʴʶʪʝʨʘ). ʉʠʛʥʘʣ PS_ON ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ (ʥʘʧʨʠʤʝʨ, Windows 98), ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʩʰʠʨʝʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʠʪʘʥʠʝʤ (Advanced Power Management ð APM). ʂʦʛʜʘ ʚʳ ʚʳʙʠʨʘʝʪʝ 

ʢʦʤʘʥʜʫ çɿʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳè ʠʟ ʛʣʘʚʥʦʛʦ ʤʝʥʶ, Windows ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʣʶʯʘʝʪ 

ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ. ʉʠʩʪʝʤʘ, ʥʝ ʦʙʣʘʜʘʶʱʘʷ ʵʪʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ, ʪʦʣʴʢʦ 

ʦʪʦʙʨʘʞʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ ʚʢrʣʶʯʠʪʴ ʢʦʤʧʴʶʪʝʨ. 
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ʋʩʪʨʦʡʩʪʚʦ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ 

ʍʦʪʝʝʚʘ ɼ.ɻ., ʏʝʨʥʫʭʦ ʆ.ʖ., ʏʠʧʫʨʢʦ ɿ.ʅ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʠʭʘʣʴʮʝʚʠʯ ɻ.ɸ. ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʤʥʦʛʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʨʷʤʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʩʦ ʚʩʝʤʠ ʩʪʦʨʦʥʘʤʠ ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʧʦʵʪʦʤʫ 

ʦʥʠ ʦʯʝʥʴ ʦʩʪʨʦ ʦʱʫʱʘʶʪʩʷ ʚʦ ʚʩʸʤ ʤʠʨʝ.  

ʆʪʨʘʩʣʠ ʵʥʝʨʛʝʪʠʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʠʭ ʤʦʞʥʦ ʪʘʢ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʦ ʚʠʜʘʤ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ: ʷʜʝʨʥʘʷ, ʫʛʦʣʴʥʘʷ, ʛʘʟʦʚʘʷ, ʤʘʟʫʪʥʘʷ, ʛʠʜʨʦ-, ʚʝʪʨʦ-, 

ʛʝʦʪʝʨʤʘʣʴʥʘʷ, ʙʠʦʤʘʩʩʦʚʘʷ, ʚʦʣʥʦʚʘʷ ʠ ʧʨʠʣʠʚʥʘʷ, ʛʨʘʜʠʝʥʪ-ʪʝʤʧʝʨʘʪʫʨʥʘʷ, 

ʩʦʣʥʝʯʥʘʷ.  

ʄʳ ʤʦʞʝʤ ʩʦʧʦʩʪʘʚʣʷʪʴ ʵʪʠ ʦʪʨʘʩʣʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʵʢʦʥʦʤʠʯʝʩʢʠʤ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ, ʨʝʩʫʨʩʥʳʤ, ʘ ʪʘʢʞʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʝʢʦʪʦʨʳʤ ʜʨʫʛʠʤ.  

ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʰʠʨʦʢʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ 

ʦʩʥʦʚʝ ʦʪʥʦʩʷʪʩʷ ʢ 80-ʤ ʛʦʜʘʤ ʥʘʰʝʛʦ ʩʪʦʣʝʪʠʷ. ʂʨʫʧʥʝʡʰʠʭ ʫʩʧʝʭʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʜʦʙʠʣʘʩʴ ʬʠʨʤʘ LOOSE INDUSTRIES (ʉʐɸ). ɽʶ ʚ ʜʝʢʘʙʨʝ 1989 ʛʦʜʘ ʚʚʝʜʝʥʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʦʣʥʝʯʥʦ-ʛʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʤʦʱʥʦʩʪʴʶ 80 ʄɺʪ. ɿʜʝʩʴ ʞʝ, ʚ ʂʘʣʠʬʦʨʥʠʠ, 

ʚ 1994 ʛʦʜʫ ʚʚʝʜʝʥʦ ʝʱʝ 480 ʄɺʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ, ʧʨʠʯʝʤ, ʩʪʦʠʤʦʩʪʴ 1 ʢɺʪĿʯ 

ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʠʣʘ 7...8 ʮʝʥʪʦʚ. ʕʪʦ ʥʠʞʝ, ʯʝʤ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ 

(ɸʪʦʤʥʳʝ ʩʪʘʥʮʠʠ ʉʐɸ ~ 15 ʮʝʥʪʦʚ ʟʘ 1 ʢɺʪĿʯ.).  

ʉʝʛʦʜʥʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʤʳ 

ʨʘʩʧʦʣʘʛʘʝʤ ʜʚʫʤʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ: ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ ʢʘʢ ʠʩʪʦʯʥʠʢ 

ʪʝʧʣʘ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ (ʥʘʧʨʠʤʝʨ, ʩ 

ʧʦʤʦʱʴʶ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʦʚ) ʠʣʠ ʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʩʦʣʥʝʯʥʫʶ 

ʵʥʝʨʛʠʶ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʚ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʘʭ. ɺ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʰʠʨʦʢʠʭ 

ʤʘʩʰʪʘʙʘʭ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ ʠʩʧʦʣʴʟʫʶʪ ʧʦʩʣʝ ʝʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʟʝʨʢʘʣ 

ï ʜʣʷ ʧʣʘʚʣʝʥʠʷ ʚʝʱʝʩʪʚ, ʜʠʩʪʠʣʣʷʮʠʠ ʚʦʜʳ, ʥʘʛʨʝʚʘ, ʦʪʦʧʣʝʥʠʷ ʠ ʪ. ʜ. 

ɻʝʣʠʦʵʥʝʨʛʝʪʠʢʘ (ʛʝʣʠʦ... [ʛʨʝʯ. Helios ʩʦʣʥʮʝ] ʦʟʥʘʯʘʶʱʘʷ: ʦʪʥʦʩʷʱʠʡʩʷ ʢ 

ʩʦʣʥʮʫ ʠʣʠ ʩʦʣʥʝʯʥʳʤ ʣʫʯʘʤ) ʨʘʟʚʠʚʘʝʪʩʷ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. ʉʦʣʥʝʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ ʚ ʧʨʦʩʪʦʨʝʯʠʠ ʥʘʟʳʚʘʶʪ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ.  

ʇʨʦʩʪʝʡʰʝʝ ʫʩʪʨʦʡʩʪʚʦ ʪʘʢʦʛʦ ʨʦʜʘ ï ʧʣʦʩʢʠʡ ʢʦʣʣʝʢʪʦʨ; ʚ ʧʨʠʥʮʠʧʝ ʵʪʦ ʯʝʨʥʘʷ 

ʧʣʠʪʘ, ʭʦʨʦʰʦ ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʩʥʠʟʫ. ʆʥʘ ʧʨʠʢʨʳʪʘ ʩʪʝʢʣʦʤ ʠʣʠ ʧʣʘʩʪʤʘʩʩʦʡ, ʢʦʪʦʨʘʷ 

ʧʨʦʧʫʩʢʘʝʪ ʩʚʝʪ, ʥʦ ʥʝ ʧʨʦʧʫʩʢʘʝʪ ʠʥʬʨʘʢʨʘʩʥʦʝ ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ. ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʤʝʞʜʫ ʧʣʠʪʦʡ ʠ ʩʪʝʢʣʦʤ ʯʘʱʝ ʚʩʝʛʦ ʨʘʟʤʝʱʘʶʪ ʯʝʨʥʳʝ ʪʨʫʙʢʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʪʝʢʫʪ 

ʚʦʜʘ, ʤʘʩʣʦ, ʨʪʫʪʴ, ʚʦʟʜʫʭ, ʩʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ ʠ ʪ. ʧ. ʉʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʧʨʦʥʠʢʘʷ 

ʯʝʨʝʟ ʩʪʝʢʣʦ ʠʣʠ ʧʣʘʩʪʤʘʩʩʫ ʚ ʢʦʣʣʝʢʪʦʨ, ʧʦʛʣʦʱʘʝʪʩʷ ʯʝʨʥʳʤʠ ʪʨʫʙʢʘʤʠ ʠ ʧʣʠʪʦʡ ʠ 

ʥʘʛʨʝʚʘʝʪ ʨʘʙʦʯʝʝ ʚʝʱʝʩʪʚʦ ʚ ʪʨʫʙʢʘʭ. ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʚʳʡʪʠ ʠʟ 

ʢʦʣʣʝʢʪʦʨʘ, ʧʦʵʪʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʥʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ (ʥʘ 200ï500Áʉ), ʯʝʤ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ. ɺ ʵʪʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʘʨʥʠʢʦʚʳʡ 

ʵʬʬʝʢʪ. ʆʙʳʯʥʳʝ ʩʘʜʦʚʳʝ ʧʘʨʥʠʢʠ, ʧʦ ʩʫʪʠ ʜʝʣʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʩʪʳʝ 

ʢʦʣʣʝʢʪʦʨʳ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʅʦ ʯʝʤ ʜʘʣʴʰʝ ʦʪ ʪʨʦʧʠʢʦʚ, ʪʝʤ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʝʥ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʢʦʣʣʝʢʪʦʨ, ʘ ʧʦʚʦʨʘʯʠʚʘʪʴ ʝʛʦ ʚʩʣʝʜ ʟʘ ʉʦʣʥʮʝʤ ʩʣʠʰʢʦʤ ʪʨʫʜʥʦ ʠ 

ʜʦʨʦʛʦ. ʇʦʵʪʦʤʫ ʪʘʢʠʝ ʢʦʣʣʝʢʪʦʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʦʧʪʠʤʘʣʴʥʳʤ ʫʛʣʦʤ ʢ ʶʛʫ.  

ɹʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʢʦʣʣʝʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʚʦʛʥʫʪʦʝ ʟʝʨʢʘʣʦ, 

ʢʦʪʦʨʦʝ ʩʦʩʨʝʜʦʪʦʯʠʚʘʝʪ ʧʘʜʘʶʱʝʝ ʠʟʣʫʯʝʥʠʝ ʚ ʤʘʣʦʤ ʦʙʲʝʤʝ ʦʢʦʣʦ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʪʦʯʢʠ ï ʬʦʢʫʩʘ. ʆʪʨʘʞʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʨʢʘʣʘ ʚʳʧʦʣʥʝʥʘ ʠʟ 

ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʦʡ ʧʣʘʩʪʤʘʩʩʳ ʣʠʙʦ ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʤʥʦʛʠʭ ʤʘʣʳʭ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ, 

ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʢ ʙʦʣʴʰʦʤʫ ʧʘʨʘʙʦʣʠʯʝʩʢʦʤʫ ʦʩʥʦʚʘʥʠʶ. ɹʣʘʛʦʜʘʨʷ ʩʧʝʮʠʘʣʴʥʳʤ 

ʤʝʭʘʥʠʟʤʘʤ ʢʦʣʣʝʢʪʦʨʳ ʪʘʢʦʛʦ ʪʠʧʘ ʧʦʩʪʦʷʥʥʦ ʧʦʚʝʨʥʫʪʳ ʢ ʉʦʣʥʮʫ ï ʵʪʦ ʧʦʟʚʦʣʷʝʪ 
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ʩʦʙʠʨʘʪʴ ʚʦʟʤʦʞʥʦ-ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʨʘʙʦʯʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʝʨʢʘʣʴʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʜʦʩʪʠʛʘʝʪ 3000Áʉ ʠ ʚʳʰʝ.  

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʤʘʪʝʨʠʘʣʦʝʤʢʠʤ ʚʠʜʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʥʝʨʛʠʠ. ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʛʠʛʘʥʪʩʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʘʪʝʨʠʘʣʘʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʚ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʘʭ ʜʣʷ ʜʦʙʳʯʠ ʩʳʨʴʷ, ʝʛʦ ʦʙʦʛʘʱʝʥʠʷ, ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʛʝʣʠʦʩʪʘʪʦʚ, ʢʦʣʣʝʢʪʦʨʦʚ, ʜʨʫʛʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʠʭ ʧʝʨʝʚʦʟʢʠ. ʇʦʜʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 1 ʄɺʪ ʚ ʛʦʜ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʩ ʧʦʤʦʱʴʶ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʧʦʪʨʝʙʫʝʪʩʷ ʟʘʪʨʘʪʠʪʴ ʦʪ 10 000 ʜʦ 40 000 ʯʝʣʦʚʝʢʦ-ʯʘʩʦʚ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʵʥʝʨʛʝʪʠʢʝ ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʤ ʪʦʧʣʠʚʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 200-500 ʯʝʣʦʚʝʢʦ-

ʯʘʩʦʚ.  

ʇʦʧʫʣʷʨʥʦʩʪʴ ʠ ʢʦʤʧʘʢʪʥʦʩʪʴ USB-ʥʘʢʦʧʠʪʝʣʝʡ ʠ ʢʘʨʪʦʯʝʢ ʥʘ ʙʘʟʝ ʬʣʵ-hʧʘʤʷʪʠ 

ʩʳʛʨʘʣʘ ʩ ʥʠʤʠ ʧʣʦʭʫʶ ʰʫʪʢʫ ï ʥʘʢʦʧʠʪʝʣʝʡ ʠ ʢʘʨʪʦʯʝʢ ʩʪʘʥʦʚʠʪʩʷ ʤʥʦʛʦ ʠ ʧʦʥʷʪʴ, ʥʘ 

ʢʘʢʦʤ ʠʟ ʥʠʭ ʯʪʦ ʟʘʧʠʩʘʥʦ, ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʩʣʦʞʥʝʝ, ʘ ʤʝʩʪʘ ʥʘ ʢʦʨʧʫʩʘʭ ʜʣʷ ʥʘʢʣʝʝʢ ʩ 

ʧʦʜʧʠʩʷʤʠ ʜʦʚʦʣʴʥʦ ʤʘʣʦ. ʂʦʥʝʯʥʦ, ʤʦʞʝʪ ʚʳʨʫʯʠʪʴ ʥʘʣʠʯʠʝ ʥʝʙʦʣʴʰʦʛʦ ʵʢʨʘʥʯʠʢʘ, 

ʥʦ ʜʣʷ ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʠʪʘʥʠʝ, ʫʤʝʥʴʰʘʶʱʝʝ ʩʪʝʧʝʥʴ ʘʚʪʦʥʦʤʥʦʩʪʠ çʬʣʵʰʢʠè. 

ɺʳʭʦʜ ï ʚ ʧʨʠʤʝʥʝʥʠʠ ʵʢʨʘʥʘ, ʧʦʯʪʠ ʥʝ ʧʦʪʨʝʙʣʷʶʱʝʛʦ ʵʥʝʨʛʠʶ ʠʣʠ ʜʦʙʘʚʣʝʥʠʠ ʚ 

ʥʘʢʦʧʠʪʝʣʴ ʩʦʙʩʪʚʝʥʥʦʡ çʵʣʝʢʪʨʦʩʪʘʥʮʠʠè - ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʩʦʣʥʝʯʥʫʶ 

ʵʥʝʨʛʠʶ.  

ʅʘʨʫʯʥʳʝ ʯʘʩʳ: ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʚʳʩʦʢʦʡ ʝʤʢʦʩʪʠ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʝʡ ʧʦʟʚʦʣʷʝʪ ʫʥʠʢʘʣʴʥʳʤ ʯʘʩʘʤ ʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʝʯʥʦ! ʇʨʦ ʙʘʪʘʨʝʡʢʠ ʤʦʞʥʦ ʟʘʙʳʪʴ. 

ɹʘʪʘʨʝʷ SCN-11/12 ʧʦʟʚʦʣʷʝʪ ʟʘʨʷʞʘʪʴ ʤʥʦʛʠʝ ʚʝʱʠ: ʪʝʣʝʬʦʥ, ʘʢʢʫʤʫʣʷʪʦʨʳ ʜʣʷ 

ʬʦʪʦʘʧʧʘʨʘʪʦʚ, ʥʦʫʪʙʫʢʦʚ ʠ ʪ.ʜ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʥʳ ʠʟ ʰʠʨʦʢʠʭ 

ʧʣʦʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʥʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʮʠʣʠʥʜʨʦʚ. ʊʦʥʢʘʷ 

ʧʣʸʥʢʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʥʘ ʦʩʥʦʚʝ ʤʝʜʠ, ʠʥʜʠʷ, ʛʘʣʣʠʷ ʠ ʩʝʣʝʥʘ) 

ʥʘʥʦʩʠʪʩʷ ʥʘ ʩʪʝʢʣʷʥʥʳʝ ʪʨʫʙʢʠ. ɿʘʪʝʤ ʦʥʘ ʧʦʤʝʱʘʝʪʩʷ ʚʦ ʚʪʦʨʫʶ ʪʘʢʫʶ ʞʝ ʪʨʫʙʢʫ ʩ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʢʦʥʪʘʢʪʘʤʠ, ʧʦʭʦʞʠʤʠ ʥʘ ʪʝ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ 

ʣʘʤʧʘʭ. 

ʊʘʢʘʷ ʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʘʝʤʦʛʦ ʩʚʝʪʘ (ʘ ʟʥʘʯʠʪ, ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ) ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʙʘʪʘʨʝʡ. ɼʝʣʦ ʚ 

ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʧʦʛʣʦʱʝʥʠʝ ʠʤʝʝʪ ʤʝʩʪʦ, ʝʩʣʠ ʩʚʝʪ ʧʘʜʘʝʪ ʥʘ ʧʣʘʩʪʠʥʳ ʧʦʜ 

ʧʨʷʤʳʤ ʫʛʣʦʤ, ʠ ʜʣʷ ʧʣʦʩʢʠʭ ʌʕʇ ʥʝʦʙʭʦʜʠʤʳ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, 

ʦʪʩʣʝʞʠʚʘʶʱʠʝ ʧʦʣʦʞʝʥʠʝ ʉʦʣʥʮʘ. ʕʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʣʦʞʥʦʩʪʠ ʚ 

ʤʝʭʘʥʠʟʤʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʝʥʴʛʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʫʩʪʘʥʦʚʦʢ ʦʪ Solyndra 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʚʝʪʝʨ (ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʜʦ ʩʢʦʨʦʩʪʠ ʚ 200 ʢʠʣʦʤʝʪʨʦʚ ʚ 

ʯʘʩ). ʆʭʣʘʞʜʘʶʪʩʷ ʦʥʠ ʙʳʩʪʨʝʝ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʨʘʙʦʯʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʥʘʜʸʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠʭ ʥʘ ʢʨʳʰʘʭ ʧʨʦʱʝ ʠ 

ʜʝʰʝʚʣʝ (ʥʝ ʥʫʞʥʳ ʧʨʦʪʠʚʦʚʝʩʳ), ʥʝʞʝʣʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩ ʩʠʩʪʝʤʘʤʠ ʩʣʝʞʝʥʠʷ ʟʘ 

ʉʦʣʥʮʝʤ. ʂʩʪʘʪʠ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʠʣʠʥʜʨʘʤʠ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʂʇɼ, ʪʘʢ ʢʘʢ 

ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʱʝʣʠ ʩʚʝʪ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʢʨʳʰʠ ʟʜʘʥʠʷ (ʘ ʝʸ ʦʪʨʘʞʘʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʞʥʦ ʠʩʢʫʩʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʙʝʣʦʛʦ 

ʧʦʢʨʳʪʠʷ) ʠ ʧʦʧʘʜʘʝʪ ʥʘ ʪʫ ʯʘʩʪʴ ʙʘʪʘʨʝʡ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʚ ʪʝʥʠ 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʧʨʦʙʣʝʤʳ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʉʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ ʯʘʩʪʦ ʩʯʠʪʘʶʪ ʙʝʩʧʨʝʜʝʣʴʥʦʡ ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʦʯʪʠ ʧʦʚʩʶʜʫ 

ʙʝʟ ʚʩʷʢʦʛʦ ʫʯʘʩʪʠʷ ʥʘʰʝʡ ʩʪʦʨʦʥʳ ʣʴʝʪʩʷ ʤʦʱʥʳʤʠ ʧʦʪʦʢʘʤʠ. ʄʥʦʛʠʭ ʫʜʠʚʣʷʝʪ, 

ʧʦʯʝʤʫ ʞʝ ʪʦʪ ʦʛʨʦʤʥʳʡ ʠʩʪʦʯʥʠʢ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚ ʠʟʦʙʠʣʠʠ ʜʝʰʝʚʦʡ ʵʥʝʨʛʠʝʡ. ʅʦ 

ʦʥʘ, ʢʘʢ ʠ ʵʥʝʨʛʠʷ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʝʜʝʰʝʚʘ. ʃʶʙʦʝ ʧʦʣʫʯʝʥʠʝ ʵʥʝʨʛʠʠ ʩʚʷʟʘʥʦ ʩ 

ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʘ ʟʘʪʨʘʪʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʦʩʦʙʝʥʥʦ 

ʚʝʣʠʢʠ. ʆʜʥʠʤ ʠʟ ʧʨʝʧʷʪʩʪʚʠʡ ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ 

ʥʠʟʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʜʘʞʝ ʧʨʠ ʥʘʠʣʫʯʰʠʭ ʘʪʤʦʩʬʝʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʦʛʨʦʤʥʳʭ ʨʘʟʤʝʨʦʚ ʜʝʣʘʝʪ ʪʘʢʦʡ 
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ʩʧʦʩʦʙ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʵʢʦʥʦʤʠʯʥʳʤ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʤʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. ɺ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʝʞʝʜʥʝʚʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘ 

ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50 ʢɺʪĿʯ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʥʝʨʛʠʝʡ 

ʛʦʨʦʜ ʩ ʥʘʩʝʣʝʥʠʝʤ ʧʦʨʷʜʢʘ 100 ʪʳʩ. ʯʝʣʦʚʝʢ ʜʘʞʝ ʧʨʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ ʤʝʪʦʜʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʥʫʞʥʳ ʢʦʣʣʝʢʪʦʨʳ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 5 ʢʤ
2
. 

ʇʦʜʦʙʥʳʭ ʨʘʟʤʝʨʦʚ ʫʩʪʘʥʦʚʢʘ ʟʘʥʷʣʘ ʙʳ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʪʘʢʦʛʦ ʛʦʨʦʜʘ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ɺʓɺʆɼʓ: 

ʅʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʩʝʛʦʜʥʷ ï ʥʘʧʨʘʚʣʷʪʴ ʝʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ ʚ 

ʩʦʣʥʝʯʥʳʭ ʨʘʡʦʥʘʭ ʟʝʤʥʦʛʦ ʰʘʨʘ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ð ʜʝʣʦ ʦʪʜʘʣʝʥʥʦʛʦ ʙʫʜʫʱʝʛʦ. ʕʪʦ 

ʤʥʝʥʠʝ ʥʝʚʝʨʥʦ. ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʫʞʝ ʩʝʛʦʜʥʷ ʤʦʛʣʘ ʙʳ ʩʪʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʦʡ 

ʪʨʘʜʠʮʠʦʥʥʦʡ. ʇʨʝʞʜʝ ʯʝʤ ʩʨʘʚʥʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ 

ʩʪʦʠʤʦʩʪʴ, ʚʝʜʴ ʮʝʥʳ ʥʘ ʪʦʧʣʠʚʦ ʠ ʵʥʝʨʛʠʶ ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʝ ʦʪʨʘʞʘʣʠ ʨʝʘʣʴʥʳʭ 

ʟʘʪʨʘʪ ʥʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɺʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʥʝ ʚʢʣʶʯʘʝʤʘʷ ʚ ʪʘʨʠʬʳ, ʩʚʷʟʘʥʘ ʩ 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦ ʤʥʦʛʠʤ ʦʮʝʥʢʘʤ, ʪʦʣʴʢʦ ʧʨʷʤʳʝ ʩʦʮʠʘʣʴʥʳʝ 

ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʨʝʜʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʣɻʝʢʪʨʦʩʪʘʥʮʠʡ (ʙʦʣʝʟʥʠ ʠ ʩʥʠʞʝʥʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʦʧʣʘʪʘ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʦʪʝʨʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʣʝʩʦʚ, ʫʩʢʦʨʝʥʥʳʡ ʠʟʥʦʩ ʠʟ-ʟʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʚʦʜʳ ʠ ʧʦʯʚʳ ʠ ʪ. ʜ.), ʩʦʩʪʘʚʣʷʶʪ ʜʦ 75% ʤʠʨʦʚʳʭ ʮʝʥ ʥʘ ʪʦʧʣʠʚʦ 

ʠ ʵʥʝʨʛʠʶ. ʇʦ ʩʫʱʝʩʪʚʫ, ʵʪʠ ʟʘʪʨʘʪʳ ʦʙʱʝʩʪʚʘ ï ʩʚʦʝʦʙʨʘʟʥʳʡ çʵʢʦʣʦʛʠʯʝʩʢʠʡ ʥʘʣʦʛè, 

ʢʦʪʦʨʳʡ ʧʣʘʪʷʪ ʛʨʘʞʜʘʥʝ ʟʘ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ. ʉʧʨʘʚʝʜʣʠʚʝʝ 

ʙʳʣʦ ʙʳ ʚʢʣʶʯʠʪʴ ʝʛʦ ʚ ʮʝʥʫ ʵʥʝʨʛʠʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʦʥʜʘ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʥʝʨʛʝʪʠʢʝ. 
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ɿʘʱʠʪʠʪʴ ʩʚʦʡ ʘʚʪʦʤʦʙʠʣʴ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʠʣʠ ʫʛʦʥʘ ï ʵʪʦ ʚʩʝʛʜʘ ʚʘʞʥʘʷ ʟʘʜʘʯʘ 

ʜʣʷ ʢʘʞʜʦʛʦ ʝʛʦ ʚʣʘʜʝʣʴʮʘ. 
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ʇʨʦʩʪʦʝ ʟʘʱʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʳʡ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʞʝ ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʩʪʦʷʥʢʘʭ ʘʚʪʦʤʦʙʠʣʷ ʙʦʨʪʦʚʫʶ ʩʝʪʴ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʢʣʶʯʘʪʴ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ.  
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ʊ250, ʊ320), ʜʠʦʜʘ ɺ25, ʠʣʠ ʜʨʫʛʦʛʦ ʪʠʧʘ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʥʘ ʪʦʢ ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ 

ʛʝʨʢʦʥʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʥʦʛʦ ʩ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʨʝʟʠʩʪʦʨʦʤ ʤʝʞʜʫ 

ʘʥʦʜʦʤ ʠ ʫʧʨʘʚʣʷʶʱʠʤ ʵʣʝʢʪʨʦʜʦʤ ʪʠʨʠʩʪʦʨʘ. ʊʠʨʠʩʪʦʨ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʨʝʣʝ, ʢʦʪʦʨʦʝ ʩʨʘʙʘʪʳʚʘʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʜʘʞʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ 

ʠʤʧʫʣʴʩʘ ʪʦʢʘ, ʨʘʚʥʦʤʫ ʪʦʢʫ ʚʢʣʶʯʝʥʠʷ ʥʘ ʫʧʨʘʚʣʷʶʱʝʤ ʵʣʝʢʪʨʦʜʝ. ʊʘʢʦʡ ʩʠʛʥʘʣ 

ʧʦʜʘʝʪʩʷ ʧʨʠ ʟʘʤʢrʘʥʠʠ ʛʝʨʢʦʥʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʩʘʣʦʥʝ. ʊʠʨʠʩʪʦʨ ʦʪʢʨʳʚʘʝʪʩʷ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʝʛʦ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʢʣʝʤʤʘ ʘʢʢʫʤʫʣʷʪʦʨʘ "-" ʩʦʝʜʠʥʷʝʪʩʷ ʩ 

"ʤʘʩʩʦʡ".  

ʇʨʦʩʪʦʡ ʪʠʨʠʩʪʦʨ ʧʨʦʧʫʩʢʘʝʪ ʪʦʢ ʣʠʰʴ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ - ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ 

ʙʘʪʘʨʝʠ ʚ ʙʦʨʪʦʚʫʶ ʩʝʪʴ. ʏʪʦʙʳ ʘʢʢʫʤʫʣʷʪʦʨ ʤʦʛ ʧʦʜʟʘʨʷʞʘʪʴʩʷ ʦʪ ʛʝʥʝʨʘʪʦʨʘ, 

ʧʘʨʘʣʣʝʣʴʥʦ ʪʠʨʠʩʪʦʨʫ ʚ ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʚʢʣʶʯʝʥ ʜʠʦʜ.  

ʇʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʟʘʞʠʛʘʥʠʠ ʠʣʠ ʟʘʛʣʫʰʝʥʥʦʤ ʤʦʪʦʨʝ ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʭʦʜʠʪ ʚ 

"ʧʨʦʪʠʚʦʫʛʦʥʥʳʡ" ʨʝʞʠʤ. ʈʘʟʤʝʱʘʶʪ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜ ʢʘʧʦʪʦʤ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʤ 

ʤʝʩʪʝ, ʯʪʦʙʳ ʦʥʦ ʥʝ ʙʨʦʩʘʣʦʩʴ ʚ ʛʣʘʟʘ ʧʦʩʪʦʨʦʥʥʝʤʫ. ɻʝʨʢʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʘʣʦʥʝ 

ʥʝʟʘʤʝʪʥʦ - ʥʘ ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʜʝʢʦʨʘʪʠʚʥʦʡ ʧʘʥʝʣʠ ʠʣʠ ʚ ʣʶʙʦʤ ʜʨʫʛʦʤ ʤʝʩʪʝ. ʄʘʛʥʠʪ 

ʛʝʨʢʦʥʘ ʭʨʘʥʠʪʩʷ ʫ ʚʦʜʠʪʝʣʷ.  

ʄʦʞʥʦ ʤʦʥʪʠʨʦʚʘʪʴ ʥʘ ʘʚʪʦʤʦʙʠʣʴ ʠ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʩʪʦʨʦʞʝʚʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩ ʨʘʜʠʦʢʘʥʘʣʦʤ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʚʫʢʦʩʠʛʥʘʣʴʥʳʭ ʘʚʪʦ-ʩʪʦʨʦʞʝʡ, ʩʪʦʨʦʞ 

ʩ ʨʘʜʠʦʢʘʥʘʣʦʤ ʤʦʞʝʪ ʧʦʜʘʚʘʪʴ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ ʪʦʣʴʢʦ ʭʦʟʷʠʥʫ (ʭʦʪʷ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʧʦʩʦʙʝʥ ʜʫʙʣʠʨʦʚʘʪʴ ʨʘʜʠʦʩʠʛʥʘʣ ʛʨʦʤʢʠʤ ʟʚʫʢʦʚʳʤ ʠ ʩʚʝʪʦʚʳʤ 

ʩʠʛʥʘʣʘʤʠ).  

ʇʨʠʥʷʚ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ, ʭʦʟʷʠʥ ʧʨʝʜʧʨʠʥʠʤʘʝʪ ʜʝʡʩʪʚʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʢʨʝʪʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ.  

ʉʪʦʨʦʞ ʩ ʨʘʜʠʦʢʘʥʘʣʦʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʙʣʦʢʦʚ - ʧʝʨʝʜʘʶʱʝʛʦ ʠ ʧʨʠʝʤʥʦʛʦ.  

ɺ ʧʝʨʝʜʘʶʱʠʡ ʙʣʦʢ ʚʭʦʜʷʪ ʩʦʙʩʪʚʝʥʥʦ ʘʚʪʦ-ʩʪʦʨʦʞ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʥʘʙʦʨʦʤ 

ʜʘʪʯʠʢʦʚ, ʰʠʬʨʘʪʦʨ ʠ ʧʝʨʝʜʘʪʯʠʢ ʩ ʠʟʣʫʯʘʶʱʝʡ ʘʥʪʝʥʥʦʡ. ʕʪʦʪ ʙʣʦʢ ʤʦʥʪʠʨʫʶʪ ʥʘ 

ʘʚʪʦʤʦʙʠʣʝ. ʀʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʘʢ ʙʦʨʪʦʚʘʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ 

ʙʘʪʘʨʝʷ, ʪʘʢ ʠ ʩʦʙʩʪʚʝʥʥʘʷ ʚʩʪʨʦʝʥʥʘʷ ʙʘʪʘʨʝʷ.  

ʇʨʠʝʤʥʳʡ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʳ, ʧʨʠʝʤʥʠʢʘ, ʜʝʰʠʬʨʘʪʦʨʘ ʠ 

ʟʚʫʢʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʪʨʝʚʦʞʥʦʛʦ ʩʠʛʥʘʣʘ. ʕʪʦʪ ʙʣʦʢ ʚʳʧʦʣʥʷʶʪ ʣʠʙʦ ʚ ʚʠʜʝ 

ʤʠʥʠʘʪʶʨʥʦʡ ʢʘʨʤʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʘʚʪʦʥʦʤʥʳʤ ʧʠʪʘʥʠʝʤ, ʣʠʙʦ ʢʘʢ ʥʘʩʪʦʣʴʥʳʡ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʧʨʠʝʤʥʠʢ ʩ ʧʠʪʘʥʠʝʤ ʦʪ ʩʝʪʠ.  

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʘʚʪʦ-ʩʪʦʨʦʞʘ ʧʝʨʝʜʘʪʯʠʢ ʥʘʯʠʥʘʝʪ ʠʟʣʫʯʘʪʴ 

ʨʘʜʠʦʩʠʛʥʘʣ, ʤʦʜʫʣʠʨʦʚʘʥʥʳʡ ʠʤʧʫʣʴʩʥʳʤ ʢʦʜʦʤ, ʬʦʨʤʠʨʫʝʤʳʤ ʰʠʬʨʘʪʦʨʦʤ. 

ʇʨʠʝʤʥʠʢ ʩ ʜʝʰʠʬʨʘʪʦʨʦʤ ʚʳʜʝʣʷʶʪ ʠʟ ʤʘʩʩʳ ʵʬʠʨʥʳʭ ʩʠʛʥʘʣʦʚ "ʩʚʦʡ" ʢʦʜʦʚʳʡ 

ʩʠʛʥʘʣ ʠ ʚʢʣʶʯʘʶʪ ʛʝʥʝʨʘʪʦʨ ʪʨʝʚʦʞʥʳʭ ʩʠʛʥʘʣʦʚ.  
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ʈʝʘʣʴʥʦ ʚʘʨʠʘʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʜʠʦʢʘʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʞʝʩʪʚʦ ʠʟ-ʟʘ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʅʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʘʨʘʤʝʪʨʳ ʨʘʜʠʦʢʘʥʘʣʘ ʜʦʣʞʥʳ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʩʧʝʢʮʠʝʡ 

ʵʣʝʢʪʨʦʩʚʷʟʠ  

ɺʚʝʜʝʥʠʝ ʨʘʜʠʦʢʘʥʘʣʘ ʚ ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʦʥʥʦʡ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʨʝʟʢʦ 

ʨʘʩʰʠʨʷʝʪ ʝʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʪʨʝʙʫʝʪ ʦʪ ʢʦʥʩʪʨʫʢʪʦʨʘ ʨʝʰʝʥʠʷ ʥʝʧʨʦʩʪʦʡ ʟʘʜʘʯʠ - 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʦʝ ʚʳʜʝʣʝʥʠʝ ʦʜʥʦʛʦ ʨʘʜʠʦʩʠʛʥʘʣʘ ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʠʛʥʘʣʦʚ ʘʥʘʣʦʛʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ʅʝʩʫʱʘʷ ʯʘʩʪʦʪʘ ʧʝʨʝʜʘʪʯʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʤʦʜʫʣʠʨʦʚʘʥʘ ʠʤʧʫʣʴʩʥʳʤ 

ʩʠʛʥʘʣʦʤ.  

ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʰʠʬʨʦʩʠʛʥʘʣʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʙʦʣhɹʦʡ 

ʢʦʤʙʠʥʘʪʦʨʥʦʡ "ʝʤʢʦʩʪʴʶ", ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʨʝʤʷ, ʦʪʚʝʜʝʥʥʦʝ ʜʣʷ ʧʝʨʝʜʘʯʠ, 

ʨʘʟʙʠʚʘʶʪ ʥʘ ʨʘʚʥʳʝ ʠʥʪʝʨʚʘʣʳ - ʟʥʘʢʦʤʝʩʪʘ, ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʣʠ 

ç0è, ʠʣʠ ç1è. ɽʩʣʠ ʟʘ ç1è ʧʨʠʥʷʪʴ ʥʘʣʠʯʠʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʘʥʪʝʥʥʝ 

ʧʝʨʝʜʘʪʯʠʢʘ, ʘ ʟʘ ç0è - ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ, ʪʦ ʪʘʢʦʡ ʰʠʬʨʦʩʠʛʥʘʣ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ ʦʯʝʥʴ 

ʢʦʨʦʪʢʦʛʦ ʨʘʜʠʦʪʝʣʝʛʨʘʬʥʦʛʦ ʩʦʦʙʱʝʥʠʷ.  

ʐʠʬʨʘʪʦʨ ʫʧʨʘʚʣʷʝʪ ʨʘʙʦʪʦʡ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʘ.  

ɺʳʜʝʣʝʥʠʝ "ʩʚʦʝʛʦ" ʰʠʬʨʦʩʠʛʥʘʣʘ ʥʘ ʬʦʥʝ ʨʘʟʥʦʛʦ ʨʦʜʘ ʧʦʤʝʭ ʚ ʢʘʥʘʣʝ ʩʚʷʟʠ 

ʚʦʟʣʦʞʝʥʦ ʥʘ ʜʝʰʠʬʨʘʪʦʨ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦʙ  rʫ ʜʘʪʯʠʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠʤʝʣʩʷ ʧʨʦʩʪʦʡ ʤʝʪʦʜ ʟʘʱʠʪʳ ʦʪ 

ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʤʝʭ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʚʝʪʨʦʚʦʤ ʠʣʠ ʠʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʠʜʝʥʪʠʯʥʳʭ ʜʘʪʯʠʢʦʚ. ʊʘʢ, ʚ 

ʘʚʪʦʤʦʙʠʣʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʠʩʪʦʯʥʠʢʦʤ ʧʦʤʝʭ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʝʪʝʨ, ʥʦ ʠ 

ʬʣʫʢʪʫʘʮʠʠ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʦʪ ʤʠʤʦ ʧʨʦʝʟʞʘʶʱʝʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʢʨʦʤʝ 

ʦʩʥʦʚʥʦʛʦ ʜʘʪʯʠʢʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʚ ʩʘʣʦʥ ʘʚʪʦʤʦʙʠʣʷ, ʝʱʝ ʦʜʠʥ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ 

ʜʘʪʯʠʢ ʚʳʥʦʩʠʪʴʩʷ ʚʦ ʚʥʝʰʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʤʝʭ ʩʨʘʙʘʪʳʚʘʝʪ 

ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʠʡ ʜʘʪʯʠʢ, ʘ ʧʨʠ ʚʝʪʨʝ ʠʣʠ ʧʦʤʝʭʝ ʦʪ ʧʨʦʝʟʞʘʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʩʨʘʙʘʪʳʚʘʶʪ ʦʙʘ ʜʘʪʯʠʢʘ, ʠ ʥʘʨʫʞʥʳʡ ʜʘʪʯʠʢ ʙʣʦʢʠʨʫʝʪ ʚʥʫʪʨʝʥʥʠʡ. 

ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʵʪʠʭ ʫʩʣʦʚʠʡ ʦʭʨʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʝʛʦ ʦʩʥʦʚʝ, ʩʥʘʙʞʝʥʥʦʝ 

ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʤ ʠʣʠ ʧʦʜʢʣʶʯʘʝʤʦʝ ʢ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ ʠʣʠ GSM -ʪʝʣʝʬʦʥʠʠ, 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʝʨʘʪʠʚʥʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʣʶʙʳʤ ʯʝʣʦʚʝʢʦʤ, ʥʝ ʠʤʝʶʱʠʤ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ. ʅʝʢʦʪʦʨʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʪʨʝʙʫʝʪʩʷ ʣʠʰʴ ʜʣʷ ʝʛʦ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʢ ʫʞʝ 

ʩʫʝɦʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʦʭʨʘʥʳ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʥʘʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʟʘʱʠʪʳ ʧʝʨʠʤʝʪʨʘ ʦʙʲʝʢʪʘ, ʥʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʢ 

ʜʦʤʘʥhʠʤ ʞʠʚʦʪʥʳʤ ʠʣʠ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʜʦ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘʨʫʰʠʪʝʣʷ ʚʥʫʪʨʴ ʘʚʪʦʤʦʙʠʣʷ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʘʚʪʦʤʦʙʠʣʷ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʵʣʝʢʪʨʦʥʥʳʭ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʫʛʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ 

ʘʚʪʦʤʦʙʠʣʷ ʛʣʦʙʘʣʴʥʫʶ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ GPS, ʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʫʧʣʝʢʩʥʫʶ ʨʘʜʠʦʩʚʷʟʴ, ʜʠʘʣʦʛʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʪʠ GSM. 

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʩʠʛʥʘʣʠʟʘʮʠʠ StarLinʝ ʟʘʱʠʱʝʥʳ ʦʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʚʟʣʦʤʘ 

ʜʠʘʣʦʛʦʚʳʤ ʢʦʜʠʨʦʚʘʥʠʝʤ ʨʘʜʠʦʩʠʛʥʘʣʘ ʙʨʝʣʢʘ, ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʠʟʘʮʠʝʡ. 

ʉʫʪʴ ʜʠʘʣʦʛʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʩʪʫʧʘʶʪ ʪʦʣʴʢʦ ʧʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʦʙʤʝʥʘ ʧʦʩʳʣʢʘʤʠ - ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ 

ʟʘʜʘʯʢʘʤʠ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʨʝʣʢʦʤ ï ʧʝʨʝʜʘʪʯʠʢʦʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʢʘʥʠʨʦʚʘʥʠʝ ʣʶʙʦʡ ʠʟ ʵʪʠʭ ʧʦʩʳʣʦʢ ʢʦʜʛʨʘʙʙʝʨʦʤ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʦʪʢʣʶʯʝʥʠʷ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʰʠʬʨʳ ʜʣʷ ʢʘʞʜʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʟʘʱʠʱʘʶʪ ʦʪ ʫʛʨʦʟʳ ʫʪʝʯʢʠ 

ʘʣʛʦʨʠʪʤʘ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʭʨʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ StarLine ʫʛʦʥʱʠʢʫ 

ʧʨʠʜʝʪʩʷ ʧʦʜʘʚʠʪʴ ʩʠʛʥʘʣʳ ʩʧʫʪʥʠʢʦʚʦʛʦ GPS, ʧʝʨʝʜʘʪʯʠʢʦʚ GSM, ʨʘʟʛʘʜʘʪʴ 

ʜʠʘʣʦʛʦʚʳʡ ʘʣʛʦʨʠʪʤ ʢʦʤʘʥʜ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ. 
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ɸ ʧʦʩʣʝ ʵʪʦʛʦ ʥʘʡʪʠ ʥʝʩʢʦʣʴʢʦ ʠʤʤʦʙʠʣʘʡʟʝʨʦʚ - ʥʝʚʠʜʠʤʦʢ, ʫʧʨʘʚʣʷʝʤʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦ ʪʨʘʥʩʧʦʥʜʝʨʥʦʡ ʜʠʘʣʦʛʦʚʦʡ ʢʘʨʪʦʡ ʥʘ ʯʘʩʪʦʪʝ 2,4 ʛɻʮ. 

ʅʦʚʳʝ ʤʦʜʝʣʠ StarLine ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʫʶ ʩʚʷʟʴ ʙʣʘʛʦʜʘʨʷ ʫʟʢʦʧʦʣʦʩʥʦʤʫ 

ʧʨʠʝʤʦ-ʧʝʨʝʜʘʪʯʠʢʫ ʩ ʯʘʩʪʦʪʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʠ ʧʨʦʛʨʘʤʤʥʦ-

ʧʝʨʝʩʪʨʘʠʚʘʝʤʦʡ ʯʘʩʪʦʪʦʡ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ. 

ʆʜʥʘ ʠʟ ʥʘʜʝʞʥʳʭ ʚʠʜʦʚ ʩʠʛʥʘʣʠʟʘʮʠʡ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʦʭʨʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʤʧʘʥʠʠ çʎʝʟʘʨʴ ʉʘʪʝʣʣʠʪè. ɽʸ ʩʧʝʮʠʘʣʠʩʪʳ ʨʝʰʠʣʠ, ʯʪʦ ʜʣʷ ʟʘʱʠʪʳ ʘʚʪʦʤʦʙʠʣʷ 

ʩʠʛʥʘʣʠʟʘʮʠʝʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʱʠʪʠʪʴ ʩʘʤʫ ʩʠʛʥʘʣʠʟʘʮʠʶ. ʇʦʵʪʦʤʫ 

ʥʦʚʘʷ ʧʨʦʪʠʚʦʫʛʦʥʥʘʷ ʩʠʩʪʝʤʘ Cesar Tracker ʨʘʙʦʪʘʝʪ ʚ çʩʧʷʱʝʤè ʨʝʞʠʤʝ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʝʸ ʦʙʥʘʨʫʞʝʥʠʷ ʩʢʘʥʝʨʦʤ, ʦʥʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʟʚʫʢʦʚʳʭ, 

ʨʘʚʥʦ ʢʘʢ ʠ ʩʚʝʪʦʚʳʭ ʩʠʛʥʘʣʦʚ, ʜʘʙʳ ʥʝ ʚʳʜʘʚʘʪʴ ʩʚʦʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʉ ʵʪʦʡ ʞʝ 

ʮʝʣʴʶ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʤʠʥʠʤʫʤ ʧʦʜʢʣʶʯʝʥʠʡ ʢ ʵʣʝʢʪʨʦʧʠʪʘʥʠʶ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥʘ 

ʨʘʩʧʦʣʘʛʘʝʪ ʠ ʩʦʙʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʞʝ ʩʥʷʪʳʡ 

ʘʢʢʫʤʫʣʷʪʦʨ ʫʛʦʥɦ ʠʢʘʤ ʥʝ ʧʦʤʦʞʝʪ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʢʘʢ ʠ ʫʢʨʘʜʝʥʥʳʡ ʙʨʝʣʦʢ ʩ ʢʣʶʯʘʤʠ 

ï ʦʭʨʘʥʥʠʢ Tracker ʨʘʙʦʪʘʝʪ ʙʝʟ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ.  

ʍʦʪʷ ʝʩʣʠ ʚʠʜʥʦ, ʯʪʦ ʩʠʛʥʘʣʠʟʘʮʠʷ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʯʘʱʝ ʚʩʝʛʦ, ʵʪʫ ʤʘʰʠʥʫ ʥʝ 

ʧrʪʘʶʪʩʷ ʫʛʦʥʷʪʴ (ʧʨʘʚʜʘ ʵʪʦ ʢʘʩʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʝ ʜʦʨʦʛʠʭ ʘʚʪʦʤʦʙʠʣʝʡ). 

ʅʫ ʘ ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʩʪʦʨʦʞʘ ï ʵʪʦ 

ʫʞʝ ʟʥʘʢʦʤʳʝ, ʦʜʥʘʢʦ, ʦʪ ʵʪʦʛʦ ʥʝ ʤʝʥʝʝ ʧʦʣʝʟʥʳʝ ʩʠʩʪʝʤʳ. ɺ ʯʘʩʪʥʦʩʪʠ GSM ʩ 

ʜʚʦʡʥʳʤ ʨʘʜʠʦʢʘʥʘʣʦʤ, ʦʩʪʘʚʣʷʶʱʘʷ ʟʘ ʧʨʝʩʪʫʧʥʠʢʘʤʠ ʣʦʢʘʮʠʦʥʥʳʡ ʩʣʝʜ ʚʧʣʦʪʴ ʜʦ 

ʧʦʜʟʝʤʥʳʭ ʛʘʨʘʞʝʡ. ɺ ʧʦʤʦʱʴ GSM ʜʘʝʪʩʷ ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʜʨʫʛʠʭ ʯʘʩʪʦʪʘʭ ʤʘʷʢ, 

ʢʦʪʦʨʳʡ ʩʦʦʙʱʘʝʪ ʛʨʫʧʧʝ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ çʎʝʟʘʨʴ-ʉʘʪʝʣʣʠʪè ʦ ʪʦʯʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ.  

 
ʃʠʪʝʨʘʪʫʨʘ 

1. www.ultrastar.ru 

2. www.forum.autolife.by 

3. www.inventions2006.narod.ru 

4. www.dimasen.narod.ru 
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ʋɼʂ 620.92+621.548 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ 

ʊʨʝʛʫʙʦʚʘ ɼ.ʉ., ʂʦʩʪʝʚʠʯ ɽ.ʉ., ʂʫʢʩʘ ʊ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʠʭʘʣʴʮʝʚʠʯ ɻ.ɸ. ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

 

ʆʛʨʦʤʥʘ ʵʥʝʨʛʠʷ ʜʚʠʞʫʱʠʭʩʷ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. ɺʝʪʨʳ, ʜʫʶʱʠʝ ʥʘ ʧʨʦʩʪʦʨʘʭ 

ʥʘʰʝʡ ʩʪʨʘʥʳ, ʤʦʛʣʠ ʙʳ ʣʝʛʢʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʚʩʝ ʝʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ! 

ʇʦʯʝʤʫ ʞʝ ʩʪʦʣʴ ʦʙʠʣʴʥʳʡ, ʜʦʩʪʫʧʥʳʡ ʜʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ 

ʪʘʢ ʩʣʘʙʦ ʠʩʧʦʣʴʟʫʝʪʩʷ? ɺ ʥʘʰʠ ʜʥʠ ʜʚʠʛʘʪʝʣʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʚʝʪʝʨ, ʧʦʢʨʳʚʘʶʪ ʚʩʝʛʦ 

ʦʜʥʫ ʪʳʩʷʯʥʫʶ ʤʠʨʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʵʥʝʨʛʠʠ. 

ʇʦ ʦʮʝʥʢʘʤ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ, ʦʙʱʠʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ɿʝʤʣʠ 

ʨʘʚʝʥ 1200 ɻɺʪ, ʦʜʥʘʢʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʵʥʝʨʛʠʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʘʡʦʥʘʭ ɿʝʤʣʠ ʥʝʦʜʠʥʘʢʦʚʳ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʝ 2030 ʤ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ, ʯʪʦʙʳ ʤʦʱʥʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ 

ʧʦʪʦʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʩʝʯʝʥʠʝ, ʜʦʩʪʠʛʘʣʘ 

ʟʥʘʯʝʥʠʷ, ʧʨʠʝʤʣʝʤʦʛʦ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʧʨʷʞʝʥʠʝ ʩ ʥʫʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɺʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʧʣʦʱʘʜʢʝ, ʛʜʝ ʩʨʝʜʥʝʛʦʜʦʚʘʷ 

ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 500 ɺʪ/ʤ
2
 (ʩʢʦʨʦʩʪʴ 

ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʵʪʦʤ ʨʘʚʥʘ 7 ʤ/ʩ), ʤʦʞʝʪ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ 

ʦʢʦʣʦ 175 ɺʪ ʠʟ ʵʪʠʭ 500 ɺʪ/ʤ
2
. 

 
ʈʠʩʫʥʦʢ 1 

 

ʅʦʚʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʚʩʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠʟ ʵʥʝʨʛʠʠ ʚʝʪʨʘ. ʉʪʨʝʤʣʝʥʠʝ ʦʩʚʦʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʤʘʰʠʥ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʥʘ ʩʚʝʪ ʤʥʦʞʝʩʪʚʘ ʪʘʢʠʭ ʘʛʨʝʛʘʪʦʚ. 
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ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʜʦʩʪʠʛʘʶʪ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ ʚ ʚʳʩʦʪʫ, ʠ, ʢʘʢ ʧʦʣʘʛʘʶʪ, ʩʦ ʚʨʝʤʝʥʝʤ 

ʦʥʠ ʤʦʛʣʠ ʙʳ ʦʙʨʘʟʦʚʘʪʴ ʥʘʩʪʦʷʱʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʝʪʴ (ʨʠʩʫʥʦʢ 1).  

ʉʦʦʨʫʞʘʶʪʩʷ ʚʝʪʨʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

ɺʝʪʨʷʥʦʝ ʢʦʣʝʩʦ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʜʠʥʘʤʦ-ʤʘʰʠʥʫ ʛʝʥʝʨʘʪʦʨ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, 

ʢʦʪʦʨʳʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʨʷʞʘʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ. 

ɸʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʛʝʥʝʨʘʪʦʨʫ ʚ ʪʦʪ ʤʦʤʝʥʪ, 

ʢʦʛʜʘ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʝʛʦ ʚʳʭʦʜʥʳʭ ʢʣʝʤʤʘʭ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʢʣʝʤʤʘʭ 

ʙʘʪʘʨʝʠ, ʠ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʣʶʯʘʝʪʩʷ ʧʨʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ.  

 

ʈʠʩʫʥʦʢ 2 

 

ʉʝʡʯʘʩ ʩʦʟʜʘʥʳ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʪʦʪʠʧʳ ʚʝʪʨʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʛʝʥʝʨʘʪʦʨʦʚ (ʪʦʯʥʝʝ, ʚʝʪʨʦʜʚʠʛʘʪʝʣʝʡ ʩ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘʤʠ).  

ʆʜʥʠ ʠʟ ʥʠʭ ʧʦʭʦʞʠ ʥʘ ʦʙʳʯʥʫʶ ʜʝʪʩʢʫʶ ʚʝʨʪʫʰʢʫ (ʨʠʩʫʥʦʢ 2)., ʜʨʫʛʠʝ ʥʘ 

ʚʝʣʦʩʠʧʝʜʥʦʝ ʢʦʣʝʩʦ ʩ ʘʣʶʤʠʥʠʝʚʳʤʠ ʣʦʧʘʩʪʷʤʠ ʚʤʝʩʪʦ ʩʧʠʮ. ʉʫʱʝʩʪʚʫʶʪ ʘʛʨʝʛʘʪʳ ʚ 

ʚʠʜʝ ʢʘʨʫʩʝʣʠ ʠʣʠ ʞʝ ʚ ʚʠʜʝ ʤʘʯʪʳ ʩ ʩʠʩʪʝʤʦʡ ʧʦʜʚʝʰʝʥʥʳʭ ʜʨʫʛ ʥʘʜ ʜʨʫʛʦʤ ʢʨʫʛʦʚʳʭ 

ʚʝʪʨʦʫʣʦʚʠʪʝʣʝʡ, ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʩ ʜʚʫʤʷ ʠʣʠ 

ʧʷʪʴʶʜʝʩʷʪʴʶ ʣʦʧʘʩʪʷʤʠ. 

ɺ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʩʪʘʥʦʚʢʠ ʩʘʤʘʷ ʪʨʫʜʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʠ 

ʨʘʟʥʦʡ ʩʠʣʝ ʚʝʪʨʘ ʦʙʝʩʧʝʯʠʪʴ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʧʨʦʧʝʣʣʝʨʘ. ɺʝʜʴ ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʩʝʪʠ ʛʝʥʝʨʘʪʦʨ ʜʦʣʞʝʥ ʜʘʚʘʪʴ ʥʝ ʧʨʦʩʪʦ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, ʘ 

ʪʦʣʴʢʦ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʩ ʟʘʜʘʥʥʳʤ ʯʠʩʣʦʤ ʮʠʢʣʦʚ ʚ ʩʝʢʫʥʜʫ, ʪ. ʝ. ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʯʘʩʪʦʪʦʡ 50 ɻʮ. ʇʦʵʪʦʤʫ ʫʛʦʣ ʥʘʢʣʦʥʘ ʣʦʧʘʩʪʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʪʨʫ ʨʝʛʫʣʠʨʫʶʪ ʟʘ 

ʩʯʝʪ ʧʦʚʦʨʦʪʘ ʠʭ ʚʦʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ: ʧʨʠ ʩʠʣʴʥʦʤ ʚʝʪʨʝ ʵʪʦʪ ʫʛʦʣ ʦʩʪʨʝʝ, 

ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ ʩʚʦʙʦʜʥʝʝ ʦʙʪʝʢʘʝʪ ʣʦʧʘʩʪʠ ʠ ʦʪʜʘʝʪ ʠʤ ʤʝʥʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʡ 

ʵʥʝʨʛʠʠ. 
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʪʨʘ ʚʦʟʥʠʢʘʝʪ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ: ʠʟʙʳʪʦʢ ʵʥʝʨʛʠʠ ʚ 

ʚʝʪʨʝʥʫʶ ʧʦʛʦʜʫ ʠ ʥʝʜʦʩʪʘʪʦʢ ʝʝ ʚ ʧʝʨʠʦʜʳ ʙʝʟʚʝʪʨʠʷ. ʂʘʢ ʞʝ ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʩʦʭʨʘʥʠʪʴ 

ʚʧʨʦʢ ʵʥʝʨʛʠʶ ʚʝʪʨʘ? ʇʨʦʩʪʝʡʰʠʡ ʩʧʦʩʦʙ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʝʪʨʷʥʦʝ ʢʦʣʝʩʦ ʜʚʠʞʝʪ 

ʥʘʩʦʩ, ʢʦʪʦʨʳʡ ʥʘʢʘʯʠʚʘʝʪ ʚʦʜʫ ʚ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚʳʰʝ ʨʝʟʝʨʚʫʘʨ, ʘ ʧʦʪʦʤ ʚʦʜʘ, ʩʪʝʢʘʷ 

ʠʟ ʥʝʛʦ, ʧʨʠʚʦʜʠʪ ʚ ʜʝʡʩʪʚʠʝ ʚʦʜʷʥʫʶ ʪʫʨʙʠʥʫ ʠ ʛʝʥʝʨʘʪʦʨ ʧʦʩʪʦʷʥʥʦʛʦ ʠʣʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʥʘʢʘʧʣʠʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠ 

ʧʨʦʝʢʪʳ: ʥʘʯʠʥʘʷ ʦʪ ʦʙʳʯʥʳʭ, ʭʦʪʷ ʠ ʤʘʣʦʤʦʱʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʜʦ 

ʨʘʩʢʨʫʯʠʚʘʥʠʷ ʛʠʛʘʥʪʩʢʠʭ ʤʘʭʦʚʠʢʦʚ ʠʣʠ ʥʘʛʥʝʪʘʥʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʧʦʜʟʝʤʥʳʝ 

ʧʝʱʝʨʳ ʠ ʚʧʣʦʪʴ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʜʦʨʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ. ʆʩʦʙʝʥʥʦ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʠʡ ʩʧʦʩʦʙ. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʦʪ ʚʝʪʨʦʘʛʨʝʛʘʪʘ 

ʨʘʟʣʘʛʘʝʪ ʚʦʜʫ ʥʘ ʢʠʩʣʦʨʦʜ ʠ ʚʦʜʦʨʦʜ. ɺʦʜʦʨʦʜ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʚ ʩʞʠʞʝʥʥʦʤ ʚʠʜʝ ʠ 

ʩʞʠʛʘʪʴ ʚ ʪʦʧʢʘʭ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʧʦ ʤʝʨʝ ʥʘʜʦʙʥʦʩʪʠ. 



ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠ. ʉʅʊʂ 65. 

 409 

ʋɼʂ.621.113-759.8 

ɺʦʜʦʨʦʜʥʘʷ ʵʥʝʨʛʝʪʠʢʘ 

ɸʚʜʝʝʚʘ ɽ.ʀ., ɼʦʩʴʢʦ ʆ.ɺ., ɿʘʜʝʨʘ ʉ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʠʭʘʣʴʮʝʚʠʯ ɻ.ɸ. ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ, 

ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʤʝʭʘʥʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʟʘʤʝʥʘ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʨʫʜʘ ʤʘʰʠʥʥʳʤ ʪʨʫʜʦʤ. ʅʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʠʙʦʨʳ, ʕɺʄ) ʠʤʝʝʪ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʦʩʥʦʚʫ. ʆʩʦʙʝʥʥʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ 

ʧʦʣʫʯʠʣʘ ʜʣʷ ʧʨʠʚʦʜʘ ʚ ʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʪʦʨʦʚ. ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʤʘʰʠʥ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʥʘʟʥʘʯʝʥʠʷ) ʨʘʟʣʠʯʥʘ: ʦʪ ʜʦʣʝʡ ʚʘʪʪʘ (ʤʠʢʨʦʜʚʠʛʘʪʝʣʠ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʪʝʭʥʠʢʠ ʠ ʚ ʙʳʪʦʚʳʭ ʠʟʜʝʣʠʷʭ) ʜʦ ʦʛʨʦʤʥʳʭ 

ʚʝʣʠʯʠʥ, ʧʨʝʚʳʰʘʶʱʠʭ ʤʠʣʣʠʦʥ ʢʠʣʦʚʘʪʪ (ʛʝʥʝʨʘʪʦʨʳ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ). 

ʏʝʣʦʚʝʯʝʩʪʚʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʥʫʞʥʘ, ʧʨʠʯʝʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʝʡ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʟʘʧʘʩʳ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʪʦʧʣʠʚ (ʥʝʬʪʠ, 

ʫʛʣʷ, ʛʘʟʘ ʠ ʜʨ.) ʢʦʥʝʯʥʳ. ʂʦʥʝʯʥʳ ʪʘʢʞʝ ʠ ʟʘʧʘʩʳ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ï ʫʨʘʥʘ ʠ 

ʪʦʨʠʷ, ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʚ ʨʝʘʢʪʦʨʘʭ ʧʣʫʪʦʥʠʡ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʡʪʠ ʚʳʛʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʨʠʯʝʤ ʚʳʛʦʜʥʳʝ ʥʝ 

ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ  ʜʝʰʝʚʠʟʥʳ ʪʦʧʣʠʚʘ, ʥʦ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʩʪʦʪʳ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʝʰʝʚʠʟʥʳ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʩʪʨʦʡʢʠ 

ʩʪʘʥʮʠʠ, ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʩʪʘʥʮʠʡ. 

ɺʦʜʦʨʦʜʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ. 

ɺʦʜʦʨʦʜ, ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʠ ʣʝʛʢʠʡ ʠʟ ʚʩʝʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʠʜʝʘʣʴʥʳʤ ʪʦʧʣʠʚʦʤ. ʆʥ ʠʤʝʝʪʩʷ ʚʩʶʜʫ, ʛʜʝ ʝʩʪʴ ʚʦʜʘ. ʇʨʠ ʩʞʠʛʘʥʠʠ 

ʚʦʜʦʨʦʜʘ ʦʙʨʘʟʫʝʪʩʷ ʚʦʜʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʩʥʦʚʘ ʨʘʟʣʦʞʠʪʴ ʥʘ ʚʦʜʦʨʦʜ ʠ ʢʠʩʣʦʨʦʜ, 

ʧʨʠʯʝʤ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝ ʚʳʟʳʚʘʝʪ ʥʠʢʘʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺʦʜʦʨʦʜʥʦʝ ʧʣʘʤʷ ʥʝ ʚʳʜʝʣʷʝʪ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʤʠ ʥʝʠʟʙʝʞʥʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʦʨʝʥʠʝ ʣʶʙʳʭ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ: ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʦʢʠʩʠ 

ʫʛʣʝʨʦʜʘ, ʩʝʨʥʠʩʪʦʛʦ ʛʘʟʘ, ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʟʦʣʳ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʝʨʝʢʠʩʝʡ ʠ ʪ. ʧ. 

ɺʦʜʦʨʦʜ ʦʙʣʘʜʘʝʪ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ: ʧʨʠ ʩʞʠʛʘʥʠʠ 1 ʛ 

ʚʦʜʦʨʦʜʘ ʧʦʣʫʯʘʝʪʩʷ 120 ɼʞ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʘ ʧʨʠ ʩʞʠʛʘʥʠʠ 1 ʛ ʙʝʥʟʠʥʘ ï ʪʦʣʴʢʦ 

47 ɼʞ. 

ɺʦʜʦʨʦʜ ʤʦʞʥʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʠ ʨʘʩʧʨʝʜʝʣʷʪʴ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ, ʢʘʢ 

ʧʨʠʨʦʜʥʳʡ ʛʘʟ. ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʪʦʧʣʠʚʘ ï ʩʘʤʳʡ ʜʝʰʝʚʳʡ ʩʧʦʩʦʙ 

ʜʘʣʴʥʝʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ. ʂ ʪʦʤʫ ʞʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ ʧʦʜ ʟʝʤʣʝʡ, 

ʯʪʦ ʥʝ ʥʘʨʫʰʘʝʪ ʣʘʥʜʰʘʬʪʘ. ɻʘʟʦʧʨʦʚʦʜʳ ʟʘʥʠʤʘʶʪ ʤʝʥʴʰʝ ʟʝʤʝʣʴʥʦʡ ʧʣʦʱʘʜʠ, 

ʯʝʤ ʚʦʟʜʫʰʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʣʠʥʠʠ. ʇʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ ʚ ʬʦʨʤʝ ʛʘʟʦʦʙʨʘʟʥʦʛʦ 

ʚʦʜʦʨʦʜʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʜʠʘʤʝʪʨʦʤ 750 ʤʤ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʩʚʳʰʝ 80 ʢʤ ʦʙʦʡʜʝʪʩʷ 

ʜʝʰʝʚʣʝ, ʯʝʤ ʧʝʨʝʜʘʯʘ ʪʦʛʦ ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʚ ʬʦʨʤʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʦ 

ʧʦʜʟʝʤʥʦʤʫ ʢʘʙʝʣʶ. ʅʘ ʨʘʩʩʪʦʷʥʠʷʭ ʙʦʣʴʰʝ, ʯʝʤ 450 ʢʤ ʪʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ 

ʚʦʜʦʨʦʜʘ ʜʝʰʝʚʣʝ, ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʜʫʰʥʦʡ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

ɺʦʜʦʨʦʜ ï ʩʠʥʪʝʪʠʯʝʩʢʦʝ ʪʦʧʣʠʚʦ. ɽʛʦ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʠʟ ʫʛʣʷ, ʥʝʬʪʠ, 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʣʠʙʦ ʧʫʪʝʤ ʨʘʟʣʦʞʝʥʠʷ ʚʦʜʳ. ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ, ʩʝʛʦʜʥʷ ʚ ʤʠʨʝ 

ʧʨʦʠʟʚʦʜʷʪ ʠ ʧʦʪʨʝʙʣʷʶʪ ʦʢʦʣʦ 20 ʤʣʥ. ʪ ʚʦʜʦʨʦʜʘ ʚ ʛʦʜ. ʇʦʣʦʚʠʥʘ ʵʪʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʤʤʠʘʢʘ ʠ ʫʜʦʙʨʝʥʠʡ, ʘ ʦʩʪʘʣʴʥʦʝ ï ʥʘ 

ʫʜʘʣʝʥʠʝ ʩʝʨʳ ʠʟ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ, ʚ ʤʝʪʘʣʣʫʨʛʠʠ, ʜʣʷ ʛʠʜʨʦʛʝʥʠʟʘʮʠʠ ʫʛʣʷ ʠ 

ʜʨʫʛʠʭ ʪʦʧʣʠʚ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʚʦʜʦʨʦʜ ʦʩʪʘʝʪʩʷ ʩʢʦʨʝʝ ʭʠʤʠʯʝʩʢʠʤ, 

ʥʝʞʝʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʳʨʴʝʤ. 

ʉʝʡʯʘʩ ʚʦʜʦʨʦʜ ʧʨʦʠʟʚʦʜʷʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ (ʦʢʦʣʦ 80%) ʠʟ ʥʝʬʪʠ. ʅʦ ʵʪʦ 



ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠ. ʉʅʊʂ 65. 
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ʥʝʵʢʦʥʦʤʠʯʥʳʡ ʜʣʷ ʵʥʝʨʛʝʪʠʢʠ ʧʨʦʮʝʩʩ, ʧʦʪʦʤʫ ʯʪʦ ʵʥʝʨʛʠʷ, ʧʦʣʫʯʘʝʤʘʷ ʠʟ ʪʘʢʦʛʦ 

ʚʦʜʦʨʦʜʘ, ʦʙʭʦʜʠʪʩʷ ʚ 3,5 ʨʘʟʘ ʜʦʨʦʞʝ, ʯʝʤ ʵʥʝʨʛʠʷ ʦʪ ʩʞʠʛʘʥʠʷ ʙʝʥʟʠʥʘ. ʂ ʪʦʤʫ ʞʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʘʢʦʛʦ ʚʦʜʦʨʦʜʘ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʮʝʥ ʥʘ 

ʥʝʬʪʴ. ʅʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʨʦʜʘ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʵʣʝʢʪʨʦʣʠʟʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʚʦʜʦʨʦʜʘ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʣʠʟʘ ʚʦʜʳ ʦʙʭʦʜʠʪʩʷ ʜʦʨʦʞʝ, ʯʝʤ ʚʳʨʘʙʦʪʢʘ ʝʛʦ ʠʟ ʥʝʬʪʠ, 

ʥʦ ʦʥʦ ʙʫʜʝʪ ʨʘʩʰʠʨʷʪʴʩʷ ʠ ʩ ʨʘʟʚʠʪʠʝʤ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʩʪʘʥʝʪ ʜʝʰʝʚʣʝ. 

ɺʙʣʠʟʠ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʩʪʘʥʮʠʠ ʵʣʝʢʪʨʦʣʠʟʘ ʚʦʜʳ, ʛʜʝ 

ʚʩʷ ʵʥʝʨʛʠʷ, ʚʳʨʘʙʦʪʘʥʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʝʡ, ʧʦʡʜʝʪ ʥʘ ʨʘʟʣʦʞʝʥʠʝ ʚʦʜʳ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦʜʦʨʦʜʘ. ʇʨʘʚʜʘ, ʮʝʥʘ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʛʦ ʚʦʜʦʨʦʜʘ ʦʩʪʘʥʝʪʩʷ ʚʳʰʝ 

ʮʝʥʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʟʘʪʦ ʨʘʩʭʦʜʳ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʦʜʦʨʦʜʘ ʥʘʩʪʦʣʴʢʦ ʤʘʣʳ, ʯʪʦ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʮʝʥʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʙʫʜʝʪ ʚʧʦʣʥʝ 

ʧʨʠʝʤʣʝʤʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʝʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʉʝʛʦʜʥʷ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦ ʨʘʙʦʪʘʶʪ ʥʘʜ ʫʜʝʰʝʚʣʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʢʨʫʧʥʦʪʦʥʥʘʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʜʦʨʦʜʘ ʟʘ ʩʯʝʪ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʵʣʝʢʪʨʦʣʠʟ 

ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʧʨʠʤʝʥʷʷ ʢʘʪʘʣʠʟʘʪʦʨʳ, ʧʦʣʫʥʝʧʨʦʥʠʮʘʝʤʳʝ ʤʝʤʙʨʘʥʳ ʠ ʪ. ʧ. 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʪʝʨʤʦʣʠʪʠʯʝʩʢʦʤʫ ʤʝʪʦʜʫ, ʢʦʪʦʨʳʡ (ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʣʦʞʝʥʠʠ ʚʦʜʳ ʥʘ ʚʦʜʦʨʦʜ ʠ ʢʠʩʣʦʨʦʜ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 2500 Áʉ. ʅʦ ʪʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʧʨʝʜʝʣ ʠʥʞʝʥʝʨʳ ʝʱʝ ʥʝ ʦʩʚʦʠʣʠ ʚ 

ʙʦʣʴʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ 

(ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʘʢʪʦʨʘʭ ʧʦʢʘ ʨʘʩʩʯʠʪʳʚʘʶʪ ʣʠʰʴ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʦʣʦ 

1000Áʉ). ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʪʨʝʤʷʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ 

ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʚʳʨʘʙʘʪʳʚʘʪʴ ʚʦʜʦʨʦʜ ʚ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʠʥʪʝʨʚʘʣʘʭ ʥʠʞʝ 1000Áʉ. 

ɺ 1969 ʛ. ʚ ʠʪʘʣʴʷʥʩʢʦʤ ʦʪʜʝʣʝʥʠʠ çɽʚʨʘʪʦʤʘè ʙʳʣʘ ʧʫʱʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʪʝʨʤʦʣʠʪʠʯʝʩʢʦʛʦ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʨʦʜʘ, ʨʘʙʦʪʘʶʱʘʷ ʩ ʢ.ʧ.ʜ. 55%, 

ʧʨʦʭʦʜʷʱʠʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 730Áʉ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʨʦʤʠʩʪʳʡ ʢʘʣʴʮʠʡ, 

ʚʦʜʫ ʠ ʨʪʫʪʴ. ɺʦʜʘ ʚ ʫʩʪʘʥʦʚʢʝ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ ʚʦʜʦʨʦʜ ʠ ʢʠʩʣʦʨʦʜ, ʘ ʦʩʪʘʣʴʥʳʝ 

ʨʝʘʛʝʥʪʳ ʮʠʨʢʫʣʠʨʫʶʪ ʚ ʧʦʚʪʦʨʥʳʭ ʮʠʢʣʘʭ. ɼʨʫʛʠʝ ï ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʨʘʙʦʪʘʣʠ ï ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 700ï800Áʉ. ʂʘʢ ʧʦʣʘʛʘʶʪ, ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʨʝʘʢʪʦʨʳ ʧʦʟʚʦʣʷʪ ʧʦʜʥʷʪʴ ʢ.ʧ.ʜ. ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʦ 85%. ʉʝʛʦʜʥʷ ʤʳ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʪʦʯʥʦ ʧʨʝʜʩʢʘʟʘʪʴ, ʩʢʦʣʴʢʦ ʙʫʜʝʪ ʩʪʦʠʪʴ ʚʦʜʦʨʦʜ. ʅʦ ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ 

ʮʝʥʳ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ ʧʨʦʷʚʣʷʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʵʥʝʨʛʠʷ ʚ ʬʦʨʤʝ ʚʦʜʦʨʦʜʘ ʙʫʜʝʪ 

ʦʙʭʦʜʠʪʴʩʷ ʜʝʰʝʚʣʝ, ʯʝʤ ʚ ʬʦʨʤʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʘ ʚʦʟʤʦʞʥʦ, ʠ ʚ ʬʦʨʤʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. 

ʂʦʛʜʘ ʚʦʜʦʨʦʜ ʩʪʘʥʝʪ ʩʪʦʣʴ ʞʝ ʜʦʩʪʫʧʥʳʤ ʪʦʧʣʠʚʦʤ, ʢʘʢ ʩʝʛʦʜʥʷ ʧʨʠʨʦʜʥʳʡ 

ʛʘʟ, ʦʥ ʩʤʦʞʝʪ ʚʩʶʜʫ ʝʛʦ ʟʘʤʝʥʠʪʴ. ɺʦʜʦʨʦʜ ʤʦʞʥʦ ʙʫʜʝʪ ʩʞʠʛʘʪʴ ʚ ʢʫʭʦʥʥʳʭ 

ʧʣʠʪʘʭ, ʚ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʷʭ ʠ ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʝʯʘʭ, ʩʥʘʙʞʝʥʥʳʭ ʛʦʨʝʣʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʯʪʠ ʠʣʠ ʩʦʚʩʝʤ ʥʝ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʝʣʦʢ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ 

ʩʞʠʛʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. 

ʂʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʧʨʠ ʩʞʠʛʘʥʠʠ ʚʦʜʦʨʦʜʘ ʥʝ ʦʩʪʘʝʪʩʷ ʥʠʢʘʢʠʭ ʚʨʝʜʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ. ʇʦʵʪʦʤʫ ʦʪʧʘʜʘʝʪ ʥʫʞʜʘ ʚ ʩʠʩʪʝʤʘʭ ʦʪʚʦʜʘ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʦʪʦʧʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʚʦʜʦʨʦʜʝ, ɹʦʣʝʝ ʪʦʛʦ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ 

ʛʦʨʝʥʠʠ ʚʦʜʷʥʦʡ ʧʘʨ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʣʝʟʥʳʤ ʧʨʦʜʫʢʪʦʤ ï ʦʥ ʫʚʣʘʞʥʷʝʪ ʚʦʟʜʫʭ 

(ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʚʘʨʪʠʨʘʭ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʦʪʦʧʣʝʥʠʝʤ ʚʦʟʜʫʭ ʩʣʠʰʢʦʤ 

ʩʫʭ). ɸ ʦʪʩʫʪʩʪʚʠʝ ʜʳʤʦʭʦʜʦʚ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʢʦʥʦʤʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʨʘʩʭʦʜʦʚ, ʥʦ ʠ ʧʦʚʳʰʘʝʪ ʢ. ʧ. ʜ. ʦʪʦʧʣʝʥʠʷ ʥʘ 30%. 



ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠ. ʉʅʊʂ 65. 
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ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʭʥʠʢʝ 

ʏʝʨʥʫʭʠʥʘ ɸ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʠʭʘʣʴʮʝʚʠʯ ɻ.ɸ. ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʢʦʤʧʴʶʪʝʨ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʰʝʡ ʞʠʟʥʠ ʠ 

ʧʦʵʪʦʤʫ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʤʝʜʠʮʠʥʝ. 

ʉʣʦʚʦ çʢʦʤʧʴʶʪʝʨè ï ʦʟʥʘʯʘʝʪ ʚʳʯʠʩʣʝʥʠʝ, ʪ. ʝ. ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʴʶʪʝʨʦʚ ʚ 1945 ʛ. ʟʥʘʤʝʥʠʪʳʡ ʤʘʪʝʤʘʪʠʢ ɼʞʦʥ ʌʦʥ ʅʝʡʤʘʥ 

ʧʠʩʘʣ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʵʪʦ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʝʨʚʳʝ ʢʦʤʧʴʶʪʝʨʳ ʠʤʝʣʠ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ ʢʦʤʧʴʶʪʝʨʳ 

ʫʤʝʥʴʰʠʣʠʩʴ ʜʦ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ, ʫʤʝʱʘʶʱʠʭʩʷ ʥʘ ʦʙʳʯʥʦʤ ʧʠʩʴʤʝʥʥʦʤ 

ʩʪʦʣʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ (ʢʘʙʠʥʝʪ, ʘʚʪʦʤʦʙʠʣʴ, 

ʜʠʧʣʦʤʘʪ ʠ ʪ. ʜ.). 

ʉʦʚʨʝʤʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ, 

ʤʦʥʠʪʦʨʘ ʠ ʢʣʘʚʠʘʪʫʨʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ï ʤʳʰʠ ʧʨʠʥʪʝʨʘ ʠ ʪ. ʜ.  

ʅʦ, ʧʦ ʩʫʪʠ, ʚʩʝ ʵʪʠ ʯʘʩʪʠ ʢʦʤʧʴʶʪʝʨʘ ʷʚʣʷʶʪʩʷ çʥʘʙʦʨʦʤ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤè. 

ʂʦʤʧʴʶʪʝʨ ʩʘʤ ʧʦ ʩʝʙʝ ʥʝ ʦʙʣʘʜʘʝʪ ʟʥʘʥʠʷʤʠ ʥʠ ʚ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. ɺʩʝ 

ʵʪʠ ʟʥʘʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʠʩʧʦʣʥʷʝʤʳʭ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʨʦʛʨʘʤʤʘʭ. ʕʪʦ 

ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʯʪʦ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʫʟʳʢʠ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʛʦ 

ʤʘʛʥʠʪʦʬʦʥʘ ï ʥʫʞʥʦ ʠʤʝʪʴ ʢʘʩʩʝʪʳ ʩ ʟʘʧʠʩʷʤʠ, ʣʘʟʝʨʥʳʝ ʜʠʩʢʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʢʦʤʧʴʶʪʝʨ ʤʦʛ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʜʣʷ 

ʥʝʛʦ ʧʨʦʛʨʘʤʤʫ, ʪ. ʝ. ʪʦʯʥʫʶ ʠ ʧʦʜʨʦʙʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʩʪʨʫʢʮʠʡ, ʥʘ 

ʧʦʥʷʪʥʦʤ ʢʦʤʧʴʶʪʝʨʫ ʷʟʳʢʝ, ʢʘʢ ʥʘʜʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ. ʄʝʥʷʷ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ, ʤʦʞʥʦ ʧʨʝʚʨʘʱʘʪʴ ʝʛʦ ʚ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʙʫʭʛʘʣʪʝʨʘ, 

ʢʦʥʩʪʨʫʢʪʦʨʘ, ʚʨʘʯʘ ʠ ʪ. ʜ. 

ʄʝʜʠʮʠʥʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ 

ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʴʶʪʝʨʦʚ: ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ ʧʦʜʩʯʝʪʝ ʬʦʨʤʫʣʳ ʢʨʦʚʠ, 

ʧʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤ ʪʦʤʦʛʨʘʬʝ, ʚ 

ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ ʠ ʪ. ʜ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʝʜʠʮʠʥʝ ʤʦʞʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʡ ʠʟ ʛʦʨʦʜʩʢʠʭ ʙʦʣʴʥʠʮ. 

ʈʘʙʦʯʝʝ ʤʝʩʪʦ ʩʝʢʨʝʪʘʨʷ ï ʟʜʝʩʴ ʢʦʤʧʴʶʪʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʯʘʪʠ ʚʘʞʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʭʨʘʥʝʥʠʠ ʠʭ ʚ ʧʘʤʷʪʠ (ʛʦʜʦʚʳʝ ʦʪʯʝʪʳ, ʟʘʷʚʢʠ, ʧʨʠʢʘʟʳ); ʚ 

ʙʫʭʛʘʣʪʝʨʠʠ ʙʦʣʴʥʠʮʳ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʦʚ ʥʘʯʠʩʣʷʝʪʩʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ; ʚ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʯʝʪ ʠʥʚʝʥʪʘʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʚ ʧʨʠʝʤʥʦʤ 

ʦʪʜʝʣʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʯʝʪ ʧʦʩʪʫʧʘʶʱʠʭ ʙʦʣʴʥʳʭ ʠ ʠʭ ʨʝʛʠʩʪʨʘʮʠʷ ʧʦ 

ʦʪʜʝʣʝʥʠʷʤ. ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʡ ʩʝʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʯʝʪ, 

ʭʨʘʥʝʥʠʝ ʠ ʨʘʩʭʦʜ ʤʝʜʠʢʘʤʝʥʪʦʚ ʧʦ ʙʦʣʴʥʠʮʝ. ʋ ʚʨʘʯʝʡ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩ 

ʧʦʤʦʱʴʶ ʀʥʪʝʨʥʝʪʘ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ. ʂʦʤʧʴʶʪʝʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʯʘʩʪʦ ʠʩʧʦʣʟɹʫʶʪʩʷ ʚ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ, ʨʝʥʪʛʝʥʦʣʦʛʠʠ, ʵʥʜʦʩʢʦʧʠʠ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʣʘʙʦʨʘʪʦʨʠʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʤʝʜʠʮʠʥʝ ʙʝʟʛʨʘʥʠʯʥʦ. 

ʅʘ ʨʫʙʝʞʝ XXI  ʚʝʢʘ ʢʦʤʧʘʥʠʷ çɸʢʫʩʦʥè ʩʦʟʜʘʣʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʩʧʦʩʦʙ 

ʧʦʣʫʯʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʊʝʭʥʦʣʦʛʠʶ ʂʦʛʝʨʝʥʪʥʦʛʦ ʌʦʨʤʠʨʦʚʘʥʠʷ 

ʀʟʦʙʨʘʞʝʥʠʡ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʚ ʧʣʘʪʬʦʨʤʝ çʉʝʢʚʦʡʷè ʠ ʠʩʧʦʣʴʟʫʝʪ 

512 (Sequoiy 512) ʠʣʠ 256 (Sequoiy 256) ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʝʤʥʦ-ʧʝʨʝʜʘʶʱʠʭ ʢʘʥʘʣʦʚ, 

ʧʨʠʥʮʠʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʣʫʯʝʡ, ʘ ʪʘʢʞʝ ʩʙʦʨ, ʢʦʜʠʨʦʚʘʥʠʝ ʠ 

ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʦʙ ʘʤʧʣʠʪʫʜʝ, ʪʘʢ ʠ ʦ ʬʘʟʝ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ. 
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ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʠʥʮʠʧʫ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ çʧʦ 

ʣʫʯʫè, ʥʝ ʠʩʧʦʣʟɹʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʘʟʝ ʦʪʨʘʞʝʥʥʦʛʦ ʵʭʘ, ʪ. ʝ. ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʠʰʴ 

ʧʦʣʦʚʠʥʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʝʤʢʦʩʪʠ ʩʠʛʥʘʣʘ. ʊʦʣʴʢʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ 

SequoiyÊ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʠʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʥʦʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʘʤʧʣʠʪʫʜʝ, ʥʦ ʠ ʚ ʬʘʟʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʵʭʘ. ɸʙʩʦʣʶʪʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʞʝ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ. ʊʝʧʝʨʴ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʪʦʨʫʶ 

ʛʘʨʤʦʥʠʢʫ ʙʝʟ ʚʚʝʜʝʥʠʷ ʢʦʥʪʨʘʩʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʨʜʠʦʣʦʛʠʠ, ʥʦ ʠ ʚ 

ʦʙʱʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʚ ʩʦʩʫʜʠʩʪʳʭ ʧʨʠʤʝʥʝʥʠʷʭ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ 

ʨʝʞʠʤʳ ʩʢʘʥʠʨʦʚʘʥʠʷ.  

ʅʦʚʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʢʦʤʧʘʥʠʠ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʜʘʪʯʠʢʠ ʩ ʨʘʩʰʠʨʝʥʥʳʤ 

ʜʠʘʧʘʟʦʥʦʤ ʩʢʘʥʠʨʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʪʘʣ 

ʨʫʙʝʞ ʦʪ 1 ʜʦ 15 ʄɻʮ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʘ 

ʜʦʩʪʠʛʘʝʪ ʫʞʝ 36 ʩʤ, ʘ, ʠʩʧʦʣʴʟʫʷ ʪʝʭʥʦʣʦʛʠʶ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʛʘʨʤʦʥʠʢ ʚ ʦʜʥʦʤ 

ʜʘʪʯʠʢʝ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʨʝʢʨʘʩʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʣʶʙʦʡ ʛʣʫʙʠʥʝ, 

ʚʧʣʦʪʴ ʜʦ ʦʮʝʥʢʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʩʣʦʝʚ ʢʦʞʠ. 

ʆʯʝʥʴ ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʧʦʪʦʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʚʘʪʴ ʝʝ ʧʦ 

ʣʦʢʘʣʴʥʳʤ ʩʝʪʷʤ, ʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʟʘʧʠʩʴ ʥʘ ʩʤʝʥʥʳʡ 

ʤʘʛʥʠʪʥʦ-ʦʧʪʠʯʝʩʢʠʡ ʜʠʩʢ, ʢʘʢ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʬʦʨʤʘʪʝ, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ ʧʨʦʠʟʚʦʣʴʥʦ 

ʚʳʙʨʘʥʥʦʛʦ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʝʘʥʩʘ, ï ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʘʧʧʘʨʘʪʘ ʯʝʨʝʟ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʤʠ ʘʧʧʘʨʘʪʘʤʠ ʯʝʨʝʟ ʛʣʦʙʘʣʴʥʫʶ ʩʝʪʴ ʀʥʪʝʨʥʝʪ (ʤʦʜʝʤʥʘʷ ʩʚʷʟʴ ï 

Web Pro É). 

ɼʣʷ ʧʣʘʪʬʦʨʤʳ ASPENÊ ʠ ʜʨʫʛʠʭ ʢʦʨʧʦʨʘʮʠʷ çɸʢʫʩʦʥè ʨʘʟʨʘʙʦʪʘʣʘ 

ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʘʢʝʪ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ï ñPerspective Advanced 

Display Optionò, ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʨʝʭ ʨʝʞʠʤʘʭ. Free StyleÊ ï ʪʝʭʥʦʣʦʛʠʷ 

ʰʠʨʦʢʦʬʦʨʤʘʪʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ çʩʚʦʙʦʜʥʦʡ ʨʫʢʠ ï freehandè, ʙʝʟ ʢʘʢʠʭ-

ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʨʝʤʝʥʠ ʠ ʧʦʟʠʮʠʠ ʜʘʪʯʠʢʘ. 3D fetal assessment surface 

rendering ʠ 3D organ assessment volumetric rendering ï ʪʨʝʭʤʝʨʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʙʲʝʤʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʪʝʣʘ ʯʝʣʦʚʝʢʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʫʣʴʪʨʘʟʚʫʢʘ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʣʷʪʴ ʦʧʫʭʦʣʠ ʢʣʝʪʦʯʥʦ-

ʧʦʯʝʯʥʦʛʦ ʨʘʢʘ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʦʧʫʭʦʣʝʡ ʷʚʣ̫ʝʪʩʷ ʠʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʦʪ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. 

ɺʨʘʯ ʠ ʠʥʞʝʥʝʨ ʉ. ɼ. ʂʘʣʘʰʥʠʢʦʚ ʙʳʣ ʚʝʜʫʱʠʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ 

ʷʜʝʨʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ. ʆʥ ʨʘʟʨʘʙʦʪʘʣ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʦʝʢʪ 

ʤʠʥʠʘʪʶʨʥʦʡ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʡ ʛʘʤʤʘ ʢʘʤʝʨʳ ï ʢʘʤʝʨʳ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʜʝʪʝʢʪʦʨʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ï ʥʦʫʪʙʫʢʦʤ. ʋʞʝ ʩʝʛʦʜʥʷ 

ʧʨʦʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʛʘʤʤʘ ï ʢʘʤʝʨ ʩ 

ʥʝʙʦʣʴʰʦʡ ʤʘʩʩʦʡ.  

ʄʘʛʥʠʪʥʳʡ ʨʝʟʦʥʘʥʩ ʚ ʤʝʜʠʮʠʥʝ ï ʵʪʦ ʥʘ ʩʝʛʦʜʥʷ ʙʦʣʴʰʘʷ ʦʙʣʘʩʪʴ 

ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ. ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ), ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʷ ʘʥʛʠʦʛʨʘʬʠʷ (ʄʈɸ) ʠ ʄʈ ï invivo ʩʧʝʢʪʨʦʩʢʦʧʠʷ (ʄʈʉ) ʷʚʣʷʶʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʧʨʠʤʝʥʝʥʠʷʤʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ. ʅʦ 

ʵʪʠʤ ʜʘʣʝʢʦ ʥʝ ʠʩʯʝʨʧʚrʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʜʣʷ ʤʝʜʠʮʠʥʳ. 

ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʝ ʩʧʝʢʪʨʳ ʦʪʨʘʞʘʶʪ ʧʨʦʮʝʩʩʳ ʤʝʪʘʙʦʣʠʟʤʘ. ʅʘʨʫʰʝʥʠʷ 

ʤʝʪʘʙʦʣʠʟʤʘ ʚʦʟʥʠʢʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦ ʢʣʠʥʠʯʝʩʢʦʡ ʤʘʥʠʬʝʩʪʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʇʦʵʪʦʤʫ ʥʘ ʦʩʥʦʚʝ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ 

(ʢʨʦʚʴ, ʤʦʯʘ, ʩʧʠʥʥʦʤʦʟʛʦʚʘʷ ʞʠʜʢʦʩʪʴ, ʘʤʥʠʦʪʠʯʝʩʢʘʷ ʞʠʜʢʦʩʪʴ, ʧʨʦʩʪʘʪʠʯʝʩʢʠʡ 

ʩʝʢʨʝʪ ʠ ʪ. ʜ.) ʩʪʘʨʘʶʪʩʷ ʨʘʟʚʠʚʘʪʴ ʤʝʪʦʜʳ ʩʢʨʠʥʠʥʛʘ ʤʥʦʞʝʩʪʚʘ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʠʘʪʶʨʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ 

ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʴʰʦʡ ʢʣʘʚʠʘʪʫʨʳ, ʧʦʟʚʦʣʠʣʦ ʝʱʝ ʙʦʣʴʰʝ 

ʫʤʝʥʴʰʠʪʴ ʚʝʩ ʠ ʨʘʟʤʝʨʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʙʦʨʦʚ. ʕʪʦ 

ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʪʦʥʦʤʝʪʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʘʢ ʩ ʨʫʯʥʦʡ 

ʥʘʢʘʯʢʦʡ ʚʦʟʜʫʭʘ ʜʦ ʪʨʝʙʫʝʤʦʡ ʚʝʣʠʯʠʥʳ, ʪʘʢ ʠ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ. 

ʄʠʥʠʘʪʶʨʥʳʝ ʛʣʶʢʦʤʝʪʨʳ, ʩʦʜʝʨʞʘʱʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʙʣʦʢʠ ʦʙʨʘʙʦʪʢʠ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ, ʧʦʟʚʦʣʷʶʪ ʚʦʚʨʝʤʷ ʙʦʣʴʥʦʤʫ ʦʮʝʥʠʪʴ ʩʚʦʝ 

ʩʦʩʪʦʷʥʠʝ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʴ ʤʝʜʠʮʠʥʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ.  
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ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ 

ɹʝʣʳʡ ɸ.ʅ., ɸʧʘʥʘʩʝʚʠʯ ɸ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʠʭʘʣʴʮʝʚʠʯ ɻ.ɸ. ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

 

ʎʠʬʨʦʚʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʚ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʪʨʘʥ 

ʤʠʨʘ. ɸʥʘʣʦʛʦʚʳʡ ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʩʠʛʥʘʣ ʧʝʨʝʜʘʝʪʩʷ ʟʘʢʦʜʠʨʦʚʘʥʥʳʤ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ. 

ʂʦʜʠʨʦʚʘʥʠʝ, ʩʦʙʩʪʚʝʥʥʦ, ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ ʠ ʧʨʠʟʚʘʥʥʳʭ ʟʘʤʝʥʠʪʴ ʠʩʭʦʜʥʳʡ ʩʠʛʥʘʣ ʠʥʳʤ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʮʠʬʨʦʚʳʤ ʩʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʆʩʥʦʚʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ 

ʷʚʣʷʶʪʩʷ ʧʦʵʣʝʤʝʥʪʥʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʠ ʢʚʘʥʪʦʚʘʥʠʝ.  

ɼʠʩʢʨʝʪʠʟʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʢʘʜʨʦʚʦʡ (ʢʠʥʦ), ʢʦʛʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʟʙʠʝʥʠʝ 

ʥʝʧʨʝʨʳʚʥʦ ʤʝʥʷʶʱʝʛʦʩʷ ʩʦʙʳʪʠʷ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʪʘʪʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʉʣʝʜʫʶʱʘʷ ʩʪʫʧʝʥʴ ï ʩʪʨʦʯʥʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ, ʢʦʛʜʘ ʢʘʞʜʳʡ ʠʟ ʢʘʜʨʦʚ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʩʪʨʦʢʠ. ʇʦʧʫʪʥʦ ʟʘʤʝʪʠʤ, ʯʪʦ ʪʝʣʝʚʠʜʝʥʠʶ, ʠʩʧʦʣʴʟʫʶʱʝʤʫ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʪʨʝʙʠʪʝʣʶ ʦʜʥʦʤʝʨʥʳʝ ʨʘʜʠʦ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʘʥʘʣʳ, ʩʪʨʦʯʥʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʧʦʥʘʜʦʙʠʣʘʩʴ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ï ʜʚʫʭʤʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ï ʩ ʦʜʥʦʤʝʨʥʳʤ ʢʘʥʘʣʦʤ ʜʦʩʪʘʚʢʠ. 

ʇʦʵʣʝʤʝʥʪʥʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʘʣʴʥʝʡʰʝʝ 

ʨʘʟʙʠʝʥʠʝ ʩʪʨʦʢ ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʪʩʯʝʪʳ ï ʤʛʥʦʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ, 

ʙʝʨʫʱʠʝʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ʇʦʵʣʝʤʝʥʪʥʫʶ ʜʠʩʢʨʝʪʠʟʘʮʠʶ, ʫʞʝ ʚ 

ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʪ, ʢ ʧʨʠʤʝʨʫ, ʮʚʝʪʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ï ʚʝʜʴ 

ʪʦʯʢʠ ʣʶʤʠʥʦʬʦʨʘ ʤʘʩʦʯʥʦʛʦ ʢʠʥʝʩʢʦʧʘ ï ʪʝ ʞʝ ʦʪʩʯʝʪʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʵʣʝʤʝʥʪʥʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʘʥʘʣʦʛʦʚʳʡ ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʩʠʛʥʘʣ 

ʟʘʤʝʥʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢʦʨʦʪʢʠʭ ʠʤʧʫʣʴʩʦʚ (ʦʪʩʯʝʪʦʚ), ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʤʛʥʦʚʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʦʪʩʯʝʪʫ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʇʦʣʦʩʘ ʯʘʩʪʦʪ, ʟʘʥʠʤʘʝʤʘʷ ʪʝʣʝʚʠʟʠʦʥʥʳʤ ʩʠʛʥʘʣʦʤ, 

ʦʪʥʦʩʠʪʩʷ ʢ ʝʛʦ ʩʪʘʥʜʘʨʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʥʝ 

ʧʨʠʚʝʣʘ ʢ ʧʦʪʝʨʷʤ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʪʝʨʚʘʣʳ ʠʣʠ ʯʘʩʪʦʪʘ ʩʣʝʜʦʚʘʥʠʷ ʦʪʩʯʝʪʦʚ ʜʦʣʞʥʘ 

ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʝʜʝʣʘ, ʨʘʚʥʦʛʦ ʫʜʚʦʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠʯʥʦʡ ʯʘʩʪʦʪʳ ʧʦʣʦʩʳ ʩʠʛʥʘʣʘ. ɼʣʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʨʘʟʣʦʞʝʥʠʷ ʵʪʘ 

ʯʘʩʪʦʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 12,5 ʄɻʮ. ʈʝʢʦʤʝʥʜʘʮʠʷ ʄʂʂʈ 11/601 ʩʪʘʥʜʘʨʪʠʟʦʚʘʣʘ 

ʯʘʩʪʦʪʫ 13,5 ʄɻʮ.  

ʉʣʝʜʫʶʱʝʡ ʦʧʝʨʘʮʠʝʡ ʮʠʬʨʦʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʷʚʣʷʝʪʩʷ 

ʢʚʘʥʪʦʚʘʥʠʝ ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʰʢʘʣʳ ʫʨʦʚʥʝʡ ʢʘʞʜʦʛʦ ʦʪʩʯʝʪʘ ʚ 

ʜʠʩʢʨʝʪʥʫʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʷʝʪʩʷ ʝʱʝ ʦʜʥʘ ʦʧʝʨʘʮʠʷ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ï 

ʫʨʦʚʥʝʚʘʷ. ʀʥʪʝʨʚʘʣʳ, ʨʘʟʜʝʣʷʶʱʠʝ ʜʚʘ ʩʦʩʝʜʥʠʭ ʧʦʨʦʛʘ, ʥʘʟʳʚʘʶʪ ʰʘʛʦʤ 

ʢʚʘʥʪʦʚʘʥʠʷ. ʐʘʛ ʢʚʘʥʪʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʦʷʥʥʳʤ (ʣʠʥʝʡʥʘʷ ʰʢʘʣʘ) ʠʣʠ 

ʧʝʨʝʤʝʥʥʳʤ (ʥʝʣʠʥʝʡʥʘʷ ʰʢʘʣʘ). ʏʠʩʣʦ ʧʦʨʦʛʦʚ ʢʚʘʥʪʦʚʘʥʠʷ ï ʚʝʣʠʯʠʥʘ 

ʩʪʘʥʜʘʨʪʠʟʫʝʤʘʷ. ɺ ʈʝʢʦʤʝʥʜʘʮʠʠ ʄʂʂʈ 11/ 601 ʧʨʠʥʷʪʦ ʯʠʩʣʦ 256 = 2
8
. ʂʘʞʜʦʤʫ 

ʧʦʨʦʛʫ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʦʤʝʨ. ɼʣʷ ʟʘʧʠʩʠ ʵʪʠʭ ʥʦʤʝʨʦʚ ʚ ʜʚʦʠʯʥʦʤ 

ʠʩʯʠʩʣʝʥʠʠ ʥʫʞʥʳ 8-ʤʠ ʨʘʟʨʷʜʥʳʝ ʯʠʩʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʤʝʩʪʦ ʦʪʩʯʝʪʦʚ ʤʳ ʠʤʝʝʤ 

ʩʦʜʝʨʞʘʱʝʝ 8 ʧʦʟʠʮʠʡ ʢʦʜʦʚʦʝ ʩʣʦʚʦ, ʚ ʢʦʪʦʨʦʤ "1" ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʤʧʫʣʴʩ, "0" - ʝʛʦ 

ʦʪʩʫʪʩʪʚʠʝ. ʕʪʠ ʟʥʘʯʘʱʠʝ ʧʦʟʠʮʠʠ ʢʦʜʦʚʳʭ ʩʣʦʚ ʠ ʥʘʟʳʚʘʶʪ ʙʠʪʘʤʠ. ʂ ʙʠʪʘʤ, 

ʥʝʩʫʱʠʤ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ ʦʪʩʯʝʪʘ, ʜʦʙʘʚʣʷʶʪʩʷ (ʠʣʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ) 

ʩʣʫʞʝʙʥʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʚʝʨʦʯʥʳʝ, ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʦʰʠʙʦʢ, ʙʠʪʳ.  

ʏʪʦʙʳ ʧʦʷʩʥʠʪʴ ʥʝʢʦʪʦʨʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʬʨʦʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʩʠʛʥʘʣʘ, ʩʝʡʯʘʩ ʧʦʣʝʟʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʬʦʨʤʫʣʝ ʐʝʥʥʦʥʘ. 

ɽʝ ʫʧʨʦʱʝʥʥʳʡ ʚʘʨʠʘʥʪ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʚʦʧʨʦʩʫ, ʚʳʛʣʷʜʠʪ ʪʘʢ:  

ʇ = ʆ Ĭ ln(ʉ/ʐ), 
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ʛʜʝ ʇ ï ʦʟʥʘʯʘʝʪ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʮʠʬʨʦʚʦʡ ʧʦʪʦʢ; ʆ ï ʯʘʩʪʦʪʘ ʦʪʩʯʝʪʦʚ ʩʠʛʥʘʣʦʚ 

ʷʨʢʦʩʪʠ ʠ ʮʚʝʪʥʦʩʪʠ, ʧʝʨʝʜʘʚʘʝʤʦʝ ʟʘ ʩʝʢʫʥʜʫ; ln ð ʥʘʪʫʨʘʣʴʥʳʡ (ʧʦ ʦʩʥʦʚʘʥʠʶ e) 

ʣʦʛʘʨʠʬʤ; ʉ/ʐ ð ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ. 

ʂʚʘʥʪʦʚʘʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʦʙʨʘʪʠʤʳʤ ʠʩʢʘʞʝʥʠʝʤ ʩʠʛʥʘʣʘ, ʯʘʩʪʦ 

ʥʘʟʳʚʘʝʤʳʤ ʰʫʤʦʤ ʢʚʘʥʪʦʚʘʥʠʷ, ʧʦ ʫʨʦʚʥʶ ʩʦʧʦʩʪʘʚʠʤʳʤ ʩ ʚʝʣʠʯʠʥʦʡ ʧʦʨʦʛʘ 

(ʣʠʥʝʡʥʦʡ ʰʢʘʣʳ). ɺʘʞʥʦ, ʯʪʦʙʳ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʰʫʤʦʚ ʚ ʢʘʥʘʣʝ ʙʳʣ ʙʣʠʟʦʢ ʧʦ 

ʫʨʦʚʥʶ ʢ ʰʫʤʘʤ ʢʚʘʥʪʦʚʘʥʠʷ. ɽʩʣʠ ʰʫʤʳ ʢʚʘʥʪʦʚʘʥʠʷ ʟʘʤʝʪʥʦ ʚʳʰʝ ʝʩʪʝʩʪʚʝʥʥʳʭ, 

ʢʚʘʥʪʦʚʘʥʠʝ ʚʥʦʩʠʪ ʥʝʜʦʧʫʩʪʠʤʳʝ ʠʩʢʘʞʝʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʪʝʨʶ ʯʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʦʪʠʚ, ʧʨʠ ʧʦʨʦʛʝ ʥʠʞʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʰʫʤʘ ʢʚʘʥʪʦʚʘʥʠʝ ʠʟʣʠʰʥʝ 

ʧʦʜʨʦʙʥʦ ʠ ʚʝʜʝʪ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʝʨʝʨʘʩʭʦʜʫ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʚʧʦʣʥʝ 

ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʦʪʝʨʷʤ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʉ/ʐ = 256 ʠʣʠ 48 ʜɹ, ʯʪʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ 

ʩ ʫʨʦʚʥʝʤ ʰʫʤʦʚ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʨʠʡʥʳʭ ʢʘʤʝʨ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʇɿʉ ʤʘʪʨʠʮ ʠ ʮʝʧʝʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʚ ʢʘʤʝʨʘʭ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʚʝʣʦ ʢ 

ʜʘʣʴʥʝʡʰʝʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʰʫʤʦʚ ʜʦ 60 ʜɹ ʠʣʠ ʢ ʉ/ʐ= 1000, ʘ ʟʥʘʯʠʪ 

ʧʦʪʨʝʙʦʚʘʣʦ 10-ʪʠ ʨʘʟʨʷʜʥʦʛʦ ʢʚʘʥʪʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʦʙʨʘʟʮʘʭ ʮʠʬʨʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʧʦʩʣʝʜʥʠʭ ʚʳʧʫʩʢʦʚ ʚʝʜʫʱʠʝ ʬʠʨʤʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʤʝʥʥʦ ʵʪʫ ʨʘʟʨʷʜʥʦʩʪʴ 

ʢʚʘʥʪʦʚʘʥʠʷ.  

ɺʝʨʥʝʤʩʷ ʢ ʬʦʨʤʫʣʝ ʐʝʥʥʦʥʘ ʠ ʧʦʧʨʦʙʫʝʤ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʚʝʣʠʯʠʥʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ, ʩʯʠʪʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʝʢʦʤʝʥʜʘʮʠʝʡ 601, ʯʪʦ ʢʚʘʥʪʦʚʘʥʠʝ 

8-ʤʠ ʨʘʟʨʷʜʥʦʝ. ɺ ʩʦʩʪʘʚʝ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚʤʝʩʪʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʷʨʢʦʩʪʠ 

ʧʝʨʝʜʘʝʪʩʷ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʮʚʝʪʝ. ʈʝʢʦʤʝʥʜʘʮʠʷ 601 ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʯʪʦ ʥʘ ʢʘʞʜʳʝ 4 

ʦʪʩʯʝʪʘ ʷʨʢʦʩʪʠ ʜʦʣʞʥʳ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦ 2 ʦʪʩʯʝʪʘ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʠʥʳʤʠ 

ʩʣʦʚʘʤʠ ï ʧʦʪʦʢ 4:2:2. ʀ ʷʨʢʦʩʪʥʳʡ, ʠ ʮʚʝʪʦʨʘʟʥʦʩʪʥʳʝ ʩʠʛʥʘʣʳ ʜʠʩʢʨʝʪʠʟʠʨʫʶʪʩʷ ʩ 

ʦʜʥʦʡ ʯʘʩʪʦʪʦʡ - 13,5ʄɻʮ, ʘ ʟʥʘʯʠʪ O = 13,5 ʭ 2 = 27 ʄɻʮ. ʇʦʵʪʦʤʫ, ʧʦ ʬʦʨʤʫʣʝ 

ʐʝʥʥʦʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʩʦʩʪʘʚʠʪ ʇ = 27 ʭ 8 = 216 ʄʙʠʪ/ʩ. ʉʘʤʘʷ ʧʣʦʪʥʘʷ 

ʫʧʘʢʦʚʢʘ ʙʠʪʘʤʠ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ 1,5 ʙʠʪ ʥʘ ʦʜʠʥ ʧʝʨʠʦʜ 

ʢʦʣʝʙʘʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʘ ʟʥʘʯʠʪ, ʜʣʷ ʜʦʩʪʘʚʢʠ ʥʘʟʚʘʥʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʥʝʦʙʭʦʜʠʤʘ ʧʦʣʦʩʘ ʥʝ ʤʝʥʝʝ 140 ʄɻʮ. ʇʨʠʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ 

ʧʨʝʩʣʝʜʫʶʪ ʦʜʥʫ ʮʝʣʴ ï ʧʦʢʘʟʘʪʴ ʮʝʥʪʨʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ, ʩ ʢʦʪʦʨʦʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʚʩʝ, ʢʪʦ ʧʝʨʝʭʦʜʠʪ ʦʪ ʘʥʘʣʦʛʦʚʳʭ ʩʨʝʜʩʪʚ ʢ ʮʠʬʨʦʚʳʤ ʩʨʝʜʩʪʚʘʤ.  

ʀʪʘʢ, ʟʘ ʫʜʦʚʦʣʴʩʪʚʠʝ ʧʝʨʝʡʪʠ ʢ ʮʠʬʨʦʚʦʤʫ ʢʦʜʠʨʦʚʘʥʠʶ ʚ ʪʝʣʝʚʠʜʝʥʠʠ 

ʧʨʠʭʦʜʠʪʩʷ ʨʘʩʧʣʘʯʠʚʘʪʴʩʷ ʧʨʠʤʝʨʥʦ 20-ʢʨʘʪʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦʣʦʩʳ, ʟʘʥʠʤʘʝʤʦʡ 

ʩʠʛʥʘʣʦʤ. ɿʘ ʵʪʠʤ ʩʪʦʠʪ ʚʦʨʦʭ ʦʯʝʥʴ ʥʝ ʧʨʦʩʪʳʭ ʧʨʦʙʣʝʤ. ʉʘʤʘʷ ʦʯʝʚʠʜʥʘʷ ʧʨʦʙʣʝʤʘ ï 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. ɼʦ ʥʘʯʘʣʘ 80-ʭ ʛʦʜʦʚ ʩʭʝʤʳ, ʩʧʦʩʦʙʥʳʝ ʨʘʙʦʪʘʪʴ ʩʦ ʩʢʦʨʦʩʪʷʤʠ, 

ʥʫʞʥʳʤʠ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʇʦʥʘʜʦʙʠʣʘʩʴ 

ʧʦʜʣʠʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʚ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʝ, ʯʪʦʙʳ ʪʘʢʠʝ ʩʢʦʨʦʩʪʠ ʩʪʘʣʠ ʜʦʩʪʫʧʥʳʤʠ. 

ʉʣʝʜʫʶʱʘʷ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʷʣʘ ʚ ʨʝʟʢʦʤ ʨʦʩʪʝ ʵʣʝʤʝʥʪʥʦʡ ʤʘʩʩʳ ʘʧʧʘʨʘʪʫʨʳ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʘʤ ʛʜʝ ʚ ʘʥʘʣʦʛʦʚʦʤ ʪʝʣʝʚʠʜʝʥʠʠ ʤʳ ʠʤʝʝʤ ʦʜʠʥ ʦʪʩʯʝʪ, ʚ ʮʠʬʨʦʚʦʤ 

ʠʭ ʥʝ ʤʝʥʝʝ 8. ʈʦʩʪ ʵʣʝʤʝʥʪʥʦʡ ʤʘʩʩʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʯʝʚʠʜʥʳʤ ʨʦʩʪʦʤ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ɼʦʙʘʚʠʤ ʢ ʵʪʦʤʫ ʧʦʥʷʪʥʦʝ ʩʥʠʞʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ, ʨʦʩʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʦʙʲʝʤʘ ʘʧʧʘʨʘʪʫʨʳ. ʇʝʨʝʯʝʥʴ ʤʘʣʦʧʨʠʷʪʥʳʭ ʩʣʝʜʩʪʚʠʡ 

ʤʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ, ʥʦ ʠ ʩʢʘʟʘʥʥʦʛʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʦʩʥʦʚʥʳʝ ʘʨʛʫʤʝʥʪʳ 

ʩʢʝʧʪʠʢʦʚ ʥʘʯʘʣʘ 80-ʭ ʠ ʧʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʧʦʣʫʯʠʣʠ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʪʝʣʝʚʠʜʝʥʠʠ.  

ʀ ʚʩʝ ʞʝ ʙʳʣʠ, ʠ ʥʝ ʚ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʵʥʪʫʟʠʘʩʪʳ, ʜʦʢʘʟʳʚʘʶʱʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʥʝʦʪʚʨʘʪʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʮʠʬʨʝ. ʅʘ ʯʪʦ ʞʝ, ʩʧʦʩʦʙʥʦʝ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʩʪʦʣʴ ʩʝʨʴʝʟʥʳʤ ʘʨʛʫʤʝʥʪʘʤ, ʦʥʠ ʦʧʠʨʘʣʠʩʴ? ʏʪʦʙʳ ʧʦʷʩʥʠʪʴ ʧʦʟʠʮʠʠ 

ʦʧʪʠʤʠʩʪʦʚ, ʧʨʠʩʤʦʪʨʠʤʩʷ ʢ ʥʝʢʦʪʦʨʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ. ʎʠʬʨʦʚʦʡ 

ʩʠʛʥʘʣ ï ʵʪʦ ʞʝʩʪʢʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʥʳʡ ʧʦʪʦʢ ʠʤʧʫʣʴʩʦʚ, ʚ ʢʦʪʦʨʦʤ ʠ ʥʘʣʠʯʠʝ 

ʠʤʧʫʣʴʩʘ, ʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʷʚʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʟʥʘʯʘʱʠʤʠ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʘ 

ʠʤʧʫʣʴʩʘ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʝʪ. ɺʘʞʥʦ ʣʠʰʴ, ʯʪʦʙʳ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ 

ʠʣʠ ʦʙʨʘʙʦʪʢʠ ʦʥ ʥʝ ʙʳʣ ʙʳ ʠʩʢʘʞʝʥ ʜʦ ʩʪʝʧʝʥʠ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʷ 

ʦʙ ʝʛʦ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ. ʃʶʙʦʝ ʠʩʢʘʞʝʥʠʝ ʬʦʨʤʳ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ - 
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ʦʰʠʙʢʘ, ʚ ʮʠʬʨʦʚʦʤ ï ʵʪʦ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ɹʦʣʝʝ ʪʦʛʦ, 

ʢʘʞʜʘʷ ʦʧʝʨʘʮʠʷ ʩ ʮʠʬʨʦʚʳʤ ʩʠʛʥʘʣʦʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʛʝʥʝʨʘʮʠʝʡ ʠʤʧʫʣʴʩʦʚ.  

ɺʳʩʦʢʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʪ ʧʦʤʝʭ ʠ ʠʩʢʘʞʝʥʠʡ ʚ ʢʘʥʘʣʝ ï ʦʯʝʥʴ ʩʝʨʴʝʟʥʳʡ 

ʘʨʛʫʤʝʥʪ, ʚʩʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʧʝʮʠʘʣʠʩʪʳ ʦʮʝʥʠʣʠ ʩʨʘʟʫ ʞʝ. ʋʢʘʞʝʤ ʪʦʣʴʢʦ ʥʘ 

ʦʜʥʦ (ʥʦ ʜʘʣʝʢʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʝ) ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ. ʃʫʯʰʝʝ, ʯʪʦ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʚ 

ʘʥʘʣʦʛʦʚʦʡ ʤʘʛʥʠʪʥʦʡ ʚʠʜʝʦʟʘʧʠʩʠ - ʵʪʦ 4-5 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʦʧʠʡ, ʘ ʮʠʬʨʦʚʘʷ 

ʟʘʧʠʩʴ ʚʳʜʝʨʞʠʚʘʝʪ ʩʦʪʥʠ ʢʦʧʠʡ ʙʝʟ ʚʠʜʠʤʳʭ ʧʦʪʝʨʴ ʢʘʯʝʩʪʚʘ ʩʠʛʥʘʣʘ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʘʤ ʥʝ ʥʘʜʦ ʜʦʣʛʦ ʨʘʩʩʢʘʟʳʚʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʩʝʨʴʝʟʥʦ ʪʘʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ.  

ɸʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ ʜʣʷ ʩʚʦʝʡ ʦʙʨʘʙʦʪʢʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʪʨʦʛʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʭʝʤ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʪʦʣʴʢʦ ʦʜʥʦʡ, ʨʘʟ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʟʘʜʘʯʠ, ʠ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʫʥʠʢʘʣʴʥʳ. ɺ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ ʥʘʙʦʨ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʦʧʝʨʘʮʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʠʢʨʦʩʭʝʤ ʥʝʚʝʣʠʢ. ʇʦʷʩʥʠʤ ʫʢʘʟʘʥʥʦʝ ʘʥʘʣʦʛʠʝʡ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʠʩʴʤʘ. ʀʝʨʦʛʣʠʬʳ ï ʩʠʤʚʦʣʳ ʧʦʥʷʪʠʡ, ʜʝʡʩʪʚʠʡ, ʘʥʘʣʦʛʠ 

ʧʨʝʜʤʝʪʥʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʶʪ. ʇʦʵʪʦʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʠʩʴʤʦ ʪʨʝʙʫʝʪ 

ʦʛʨʦʤʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʜʝʩʷʪʢʠ, ʝʩʣʠ ʥʝ ʩʦʪʥʠ ʪʳʩʷʯ ʟʥʘʢʦʚ. ɹʫʢʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʠʩʴʤʘ, 

ʚ ʢʦʪʦʨʳʭ ʩʠʤʚʦʣʳ ʧʦʣʥʦʩʪʴʶ ʘʙʩʪʨʘʛʠʨʦʚʘʥʳ ʦʪ ʦʪʦʙʨʘʞʘʝʤʳʭ ʧʦʥʷʪʠʡ ʠ ʦʙʲʝʢʪʦʚ, 

ʦʙʭʦʜʷʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʥʘʙʦʨʦʤ ʩʠʤʚʦʣʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʧʝʨʘʮʠʡ 

(ʧʨʘʚʠʣ ʛʨʘʤʤʘʪʠʢʠ), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʦʙʱʝʥʠʝ. ɺ ʧʨʦʮʝʩʩʝ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠʤʝʥʥʦ ʵʢʦʥʦʤʠʷ ʚ ʩʠʤʚʦʣʘʭ ʠ ʦʧʝʨʘʮʠʷʭ ʧʦʟʚʦʣʠʣʘ 

ʙʫʢʚʝʥʥʦʤʫ ʧʠʩʴʤʫ ʦʜʝʨʞʘʪʴ, ʝʩʣʠ ʠ ʥʝ ʧʦʣʥʫʶ, ʪʦ ʚʧʦʣʥʝ ʫʙʝʜʠʪʝʣʴʥʫʶ ʧʦʙʝʜʫ.  

ʉʦʧʦʩʪʘʚʣʷʷ ʘʥʘʣʦʛʦʚʳʝ ʠ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʯʝʤ-ʪʦ 

ʧʦʜʦʙʥʳʤ. ʂʦʤʧʴʶʪʝʨʳ, ʫʩʪʨʦʡʩʪʚʘ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʦʧʝʨʠʨʫʶʪ ʣʠʰʴ ʜʚʫʤʷ 

ʩʠʤʚʦʣʘʤʠ: "0" ʠ "1". ʇʨʠ ʵʪʦʤ ʧʦʣʥʳʡ ʥʘʙʦʨ ʚʦʟʤʦʞʥʳʭ ʬʫʥʢʮʠʡ (ʚ ʤʘʪʝʤʘʪʠʢʝ ʠ 

ʢʠʙʝʨʥʝʪʠʢʝ ʠʭ ʥʘʟʳʚʘʶʪ ʬʫʥʢʮʠʷʤʠ ɹʫʣʷ) ï 16. ʀʟ ʥʠʭ ʨʝʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ 

ʙʦʣʝʝ 4. ɺ ʠʪʦʛʝ, ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʥʳʭ 

ʟʘʜʘʯ, ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʘʨʭʠʪʝʢʪʫʨʝ ʦʙʳʯʥʦ ʧʦʯʪʠ ʥʝʨʘʟʣʠʯʠʤʳ, ʘ ʠʭ ʩʧʝʮʠʘʣʠʟʘʮʠʷ 

ʯʘʱʝ ʚʩʝʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʝʨʠʬʝʨʠʠ. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʫʥʠʚʝʨʩʘʣʠʟʘʮʠʠ 

ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʥʝ ʪʦʣʴʢʦ ʥʘ ʤʦʜʫʣʴʥʦ-ʙʣʦʯʥʦʤ, ʥʦ ʜʘʞʝ ʥʘ ʵʣʝʤʝʥʪʥʦʤ ʠ 

ʦʧʝʨʘʮʠʦʥʥʦʤ ʫʨʦʚʥʷʭ ï ʦʛʨʦʤʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. ʇʨʘʚʜʘ ʩʢʘʟʘʣʦʩʴ ʦʥʦ ʜʘʣʝʢʦ ʥʝ 

ʩʨʘʟʫ, ʚʧʨʦʯʝʤ ʢʘʢ ʠ ʙʫʢʚʝʥʥʦʝ ʧʠʩʴʤʦ ʥʝ ʩʨʘʟʫ ʜʦʢʘʟʘʣʦ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ 

ʠʝʨʦʛʣʠʬʠʯʝʩʢʠʤ ʠ ʩʣʦʛʦʚʳʤ.  

ʀʥʪʝʨʝʩʥʦ ʩʨʘʚʥʠʚʘʪʴ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʘʥʘʣʦʛʦʚʳʭ ʠ 

ʮʠʬʨʦʚʳʭ ʤʠʢʨʦʩʭʝʤ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʦʨʘʞʘʝʰʴʩʷ ʥʝʚʦʦʙʨʘʟʠʤʦʡ ʧʫʪʘʥʠʮʝ 

ʩʦʝʜʠʥʝʥʠʡ ʠ ʵʣʝʤʝʥʪʦʚ, ʚʦ ʚʪʦʨʦʤ - ʥʘʙʣʶʜʘʝʰʴ ʧʦʨʘʞʘʶʱʫʶ ʚʦʦʙʨʘʞʝʥʠʝ 

ʨʠʪʤʠʯʥʫʶ ʠ, ʚʧʨʦʯʝʤ, ʦʜʥʦʦʙʨʘʟʥʫʶ ʢʘʨʪʠʥʫ. ʇʦʩʣʝʜʥʝʝ ʚʝʨʥʦ ʜʘʞʝ ʜʣʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʤʠʢʨʦʩʭʝʤ. ʇʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʣʠ ʙʣʠʟʢʠʝ ʢ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʠʟʛʦʪʦʚʣʷʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ ʠ ʜʝʰʝʚʣʝ, ʯʝʤ ʩʪʨʫʢʪʫʨʳ ʩ ʫʥʠʢʘʣʴʥʳʤ ʨʠʩʫʥʢʦʤ. ʅʝ ʪʘʢ ʦʯʝʚʠʜʥʦ, 

ʥʦ ʜʣʷ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʳ ʤʝʥʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʂʦʨʦʯʝ ʛʦʚʦʨʷ, ʥʘ ʦʜʥʦʤ ʩʪʘʥʜʘʨʪʥʦʤ ʯʠʧʝ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʩʫʱʝʩʪʚʝʥʥʦ 

(ʩʝʡʯʘʩ ʥʘ ʧʦʨʷʜʦʢ ʠ ʜʘʞʝ ʚʳʰʝ) ʙʦʣʴʰʝ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʡ ʤʠʢʨʦʩʭʝʤʳ, 

ʯʝʤ ʘʥʘʣʦʛʦʚʦʡ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦʙ ʫʜʝʣʴʥʦʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ, 

ʨʘʩʩʯʠʪʘʥʥʦʤ ʥʘ ʦʜʠʥ ʵʣʝʤʝʥʪ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʠ ʩʦʩʪʦʠʪ ʩʫʱʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʚʦʣʶʮʠʠ, ʚ ʠʪʦʛʝ ʢʦʪʦʨʦʡ ʮʠʬʨʦʚʘʷ ʪʝʭʥʠʢʘ, ʝʱʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ 

ʦʪʧʫʛʠʚʘʚʰʘʷ ʩʚʦʠʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, ʩʝʡʯʘʩ ʚʧʠʩʳʚʘʝʪʩʷ ʚ 

ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʟʤʝʨʳ ʘʥʘʣʦʛʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʝʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʜʘʞʝ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʝʡ ʧʦ ʩʪʦʠʤʦʩʪʠ.  
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ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ 

ɸʧʘʥʘʩʝʚʠʯ ɸ.ʉ., ɹʝʣʳʡ ɸ.ʅ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʠʭʘʣʴʮʝʚʠʯ ɻ.ɸ. ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

 

ɺ ʤʘʨʪʝ 1982 ʛ. ʥʘ 15 ʇʣʝʥʘʨʥʦʡ ʘʩʩʘʤʙʣʝʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʛʦ 

ʢʦʤʠʪʝʪʘ ʧʦ ʨʘʜʠʦ (ʄʂʂʈ) ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʈʝʢʦʤʝʥʜʘʮʠʷ 11/601 "ʇʘʨʘʤʝʪʨʳ 

ʮʠʬʨʦʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʜʣʷ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʩʪʫʜʠʡ". ʕʥʪʫʟʠʘʩʪʳ ʧʨʝʜʩʢʘʟʳʚʘʣʠ 

ʩʢʦʨʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʨʝʚʦʣʶʮʠʶ ʚ ʪʝʣʝ-ʧʨʦʠʟʚʦʜʩʪʚʝ, ʩʦʧʦʩʪʘʚʠʤʫʶ ʩ ʪʦʡ, 

ʢʦʪʦʨʫʶ ʚʟrʚʘʣʦ ʧʦʷʚʣʝʥʠʝ ʚʠʜʝʦʟʘʧʠʩʠ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʠ ʙʦʣʝʝ ʢʘʨʜʠʥʘʣʴʥʫʶ. 

ʂʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʠ ʥʘʜʝʞʜʳ ʦʩʥʦʚʘʪʝʣʴʥʳ ʠ ʚʩʢʦʨʝ ʙʳʣʠ ʧʦʜʢʨʝʧʣʝʥʳ ʘʪʘʢʦʡ ʨʫʩʩʢʠʭ ʠ 

ʬʨʘʥʮʫʟʦʚ. ʊʘʢ ʛʦʜ ʩʧʫʩʪʷ, ʩʧʝʮʠʘʣʠʩʪʳ ɺʅʀʀʊ ʚ ɾʝʥʝʚʝ ʥʘ ʚʳʩʪʘʚʢʝ "ʊʝʣʝʢʦʤ" 

ʧʝʨʚʳʤʠ ʚ ʤʠʨʝ ʧʦʢʘʟʘʣʠ ʦʙʨʘʟʝʮ ʮʠʬʨʦʚʦʡ ʩʪʫʜʠʠ. ʅʝʩʢʦʣʴʢʦ ʧʦʟʞʝ ʬʨʘʥʮʫʟʳ, ʪʘʢʞʝ 

ʚʧʝʨʚʳʝ, ʚ ʛ. ʈʝʥʝ ʩʜʘʣʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʮʠʬʨʦʚʦʡ ʪʝʣʝʮʝʥʪʨ. ʆʜʥʘʢʦ ʩʨʘʟʫ ʞʝ 

ʚʳʷʚʠʣʠʩʴ ʩʝʨʴʝʟʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʮʠʬʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦ ʢʦʪʦʨʳʭ ʧʨʝʜʫʧʨʝʞʜʘʣʠ 

ʩʢʝʧʪʠʢʠ, ï ʩʝʨʴʝʟʥʳʡ ʨʦʩʪ ʘʧʧʘʨʘʪʥʦʡ ʤʘʩʩʳ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʪʦʠʤʦʩʪʠ.  

ʇʨʦʰʝʜʰʠʝ ʧʷʪʥʘʜʮʘʪ ɹʣʝʪ ʦʪʤʝʯʝʥʳ, ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʠ ʧʦ ʥʘʟʚʘʥʥʳʤ ʚʳʰʝ 

ʧʨʠʯʠʥʘʤ, ʦʛʨʘʥʠʯʝʥʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʮʠʬʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʘʥʘʣʦʛʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʪʘʤ, ʛʜʝ ʮʠʬʨʦʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, 

ʥʝʜʦʩʪʫʧʥʳʝ ʠʣʠ ʪʨʫʜʥʦʨʘʟʨʝʰʠʤʳʝ ʘʥʘʣʦʛʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʦʣʴʢʦ ʥʘ 

ʙʘʟʝ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʫʜʘʣʦʩʴ ʢʘʨʜʠʥʘʣʴʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʪʨʘʥʩʢʦʜʠʨʦʚʘʥʠʷ. 

ɿʥʘʢʦʛʝʥʝʨʘʪʦʨʳ, ʙʣʦʢʠ ʚʠʜʝʦʵʬʬʝʢʪʦʚ ʪʝʧʝʨʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ.  

ʇʨʦʮʝʩʩ ʚʩʪʨʘʠʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʘʥʘʣʦʛʦʚʦʝ ʦʢʨʫʞʝʥʠʝ 

ʧʨʦʜʦʣʞʘʝʪʩʷ. ʆʜʥʘʢʦ ʩʦʙʳʪʠʷ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʭʦʜʦʤ ʥʘ ʙʦʣʝʝ 

ʚrʩʦʢʠʝ ʫʨʦʚʥʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ ʮʠʬʨʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʦʨʤʘʪʦʚ ʮʠʬʨʦʚʦʡ ʚʠʜʝʦʟʘʧʠʩʠ, ʨʝʟʢʦ 

ʠʟʤʝʥʠʣʠ ʦʮʝʥʢʫ ʤʝʩʪʘ ʠ ʟʥʘʯʝʥʠʷ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʚʝʱʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʨʝʘʣʴʥʦʩʪʠ ʧʦʣʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʨʘʜʠʦʚʝʱʘʥʠʷ. ʏʪʦ 

ʞʝ ʧʨʦʠʟʦʰʣʦ? ʏʪʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʝʩʝʪ ʩ ʩʦʙʦʡ? ʅʘ ʵʪʠ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ, ʤʳ ʧʦʩʪʘʨʘʝʤʩʷ ʦʪʚʝʪʠʪʴ ʥʠʞʝ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʚ, 

ʯʪʦ ʞʝ ʪʘʢʦʝ ʮʠʬʨʦʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ,  

ʃʶʙʘʷ ʵʢʨʘʥʥʘʷ ʟʨʝʣʠʱʥʘʷ ʩʠʩʪʝʤʘ ï ʢʠʥʦ, ʪʝʣʝʚʠʜʝʥʠʝ, ʚʠʜʝʦ - ʠʩʧʦʣʴʟʫʝʪ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʜʠʩʢʨʝʪʠʟʘʮʠʶ. ʆʜʥʘʢʦ ʜʘʣʝʢʦ ʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʞʥʦ 

ʨʘʟʙʠʪʴ ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʘ ʟʘʪʝʤ ʚʥʦʚʴ ʩʦʙʨʘʪʴ, ʧʦʯʪʠ ʥʠʯʝʛʦ ʥʝ ʪʝʨʷʷ. ʅʘʰʝ 

ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʪʠʚʠʪʩʷ ʵʪʦʤʫ. 

ʂ ʤʳʩʣʠ, ʯʪʦ ʩʪʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʞʥʦ ʜʠʩʢʨʝʪʠʟʦʚʘʪʴ ʠ ʩʦʩʪʘʚʠʪʴ ʠʟ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʣʶʜʝʡ ʜʘʚʥʦ ʧʦʜʛʦʪʦʚʠʣʘ ʞʠʚʦʧʠʩʴ ï ʚʝʜʴ ʤʘʟʢʠ ʢʠʩʪʠ ʠʣʠ 

ʵʣʝʤʝʥʪʳ ʤʦʟʘʠʢʠ ʪʝ ʞʝ ʜʠʩʢʨʝʪʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ. ɽʱʝ ʜʘʣʴʰʝ ʧʦʰʣʘ 

ʧʦʣʠʛʨʘʬʠʷ, ʦʩʚʘʠʚʘʷ ʪʝʭʥʦʣʦʛʠʶ ʧʝʨʝʜʘʯʠ ʧʦʣʫʪʦʥʦʚ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʚʧʝʨʚʳʝ 

ʧʦʷʚʠʣʩʷ ʪʦʯʝʯʥʳʡ ʨʘʩʪʨ ʠ ʜʘʞʝ ʮʠʬʨʦʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ.  

ʊʨʫʜʥʝʝ ʚʩʝʛʦ ʦʢʘʟʘʣʦʩʴ ʧʦʩʪʠʞʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʚʨʝʤʝʥʠ, ʘ 

ʠʤʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʩʪʘʪʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʪ.ʝ. ʪʦʛʦ, ʯʪʦ ʤʳ ʩʝʡʯʘʩ ʥʘʟʚrʘʝʤ ʢʘʜʨʦʚʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ 

ʇʨʠʟʥʘʥʥʳʝ ʧʠʦʥʝʨʳ ʪʝʣʝʚʠʜʝʥʠʷ - ʧʦʨʪʫʛʘʣʝʮ ɼʝ ʇʝʨʝʡʨʘ ʠ ʥʘʰ ʀ. 

ʇʦʣʫʤʦʨʜʚʠʥʦʚ. ʇ. ʅʠʧʢʦʚ ʩʦʟʜʘʣ ʠʟʚʝʩʪʥʳʡ ʜʠʩʢ ï ʧʝʨʚʦʝ ʨʝʘʣʴʥʦ ʨʘʙʦʪʘʚʰʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʜʦʚʝʩʪʠ ʠʜʝʶ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʜʦ ʧʦʣʥʦʛʦ 

ʟʘʚʝʨʰʝʥʠʷ - ʧʦʵʣʝʤʝʥʪʥʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʮʠʬʨʦʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʧʦ 

ʫʨʦʚʥʶ ʙʳʣʦ ʫʞʝ ʩʦʚʩʝʤ ʧʨʦʩʪʦ, ʦʩʪʘʚʘʣʦʩʴ ʪʦʣʴʢʦ ʧʦʜʦʞʜʘʪʴ, ʢʦʛʜʘ ʪʝʭʥʠʢʘ ʙʫʜʝʪ ʢ 

ʵʪʦʤʫ ʛʦʪʦʚʘ.  

ɺ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʘʤʝʨʠʢʘʥʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ʋʠʪʪʝʢʝʨ ʜʦʢʘʟʘʣ ʦʜʥʫ 

ʣʶʙʦʧʳʪʥʫʶ ʪʝʦʨʝʤʫ, ʢʦʪʦʨʘʷ ʦʯʝʥʴ ʤʥʦʛʦʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʜʠʩʢʨʝʪʠʟʘʮʠʠ, ʦʙʲʷʩʥʠʣʘ. 
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ʉʫʪʴ ʵʪʦʡ ʪʝʦʨʝʤʳ ʚ ʩʣʝʜʫʶʱʝʤ. ʃʶʙʘʷ ʬʫʥʢʮʠʷ, ʣʶʙʦʝ ʷʚʣʝʥʠʝ ʣʦʢʘʣʠʟʦʚʘʥʥʦʝ ʚ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ, (ʘ ʬʘʢʪʠʯʝʩʢʠ ʠʤʝʶʪ) 

ʜʠʩʢʨʝʪʥʳʤ ʥʘʙʦʨʦʤ ʩʦʩʪʦʷʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʋʠʪʪʝʢʝʨʫ ʚʩʝ ʢʦʥʝʯʥʦʝ 

ʜʠʩʢʨʝʪʠʟʦʚʘʥʦ ʠʟʥʘʯʘʣʴʥʦ - ʵʪʦ ʥʘʩʪʦʣʴʢʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ, ʯʪʦ ʜʣʷ ʝʛʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʩʨʝʜʩʪʚ ʯʠʩʪʦʡ ʤʘʪʝʤʘʪʠʢʠ.  

ʋ ʪʝʦʨʝʤʳ ʋʠʪʪʝʢʝʨʘ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʘʞʥʦ 

ʚʩʧʦʤʥʠʪʴ ʦ ʜʚʫʭ. ʇʝʨʚʦʝ ï ʵʪʦ ʪʝʦʨʝʤʘ ɺ.ʂʦʪʝʣʴʥʠʢʦʚʘ, ʫʪʚʝʨʞʜʘʶʱʘʷ, ʯʪʦ ʩʠʛʥʘʣ ʩ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʦʣʦʩʦʡ ʯʘʩʪʦʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʠʣʠ ʧʝʨʝʜʘʥ ʩ ʧʦʤʦʱʴʶ 

ʜʠʩʢʨʝʪʥʦʛʦ ʥʘʙʦʨʘ ʦʪʩʯʝʪʦʚ. ɺ ʧʨʠʤʝʥʝʥʠʠ ʢ ʠʟʦʙʨʘʞʝʥʠʷʤ ʪʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ ʠ ʦʙ ʠʟʦʙʨʘʞʝʥʠʷʭ ʩ ʢʦʥʝʯʥʦʡ ʧʣʦʱʘʜʴʶ ï ʦʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʜʘʥʳ 

ʜʠʩʢʨʝʪʥʳʤ ʥʘʙʦʨʦʤ ʦʪʩʯʝʪʦʚ. ɺʪʦʨʘʷ, ʟʘʩʣʫʞʠʚʘʶʱʘʷ ʫʧʦʤʠʥʘʥʠʷ ʪʝʦʨʝʤʘ, ʥʦʩʠʪ 

ʠʤʷ ʐʝʥʥʦʥʘ ʠ ʫʪʚʝʨʞʜʘʝʪ ʥʝʯʪʦ, ʧʨʷʤʦ ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʦʙʩʫʞʜʘʝʤʦʡ ʪʝʤʝ. ʐʝʥʥʦʥ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʣʶʙʦʝ ʢʦʥʝʯʥʦʝ ʩʦʦʙʱʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ, 

ʠ ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʠʪ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ.  

ʀʪʘʢ, ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʘ ʩʚʳʰʝ ʠ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʩʚʦʡʩʪʚʦʤ ï ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʣʶʙʦʛʦ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ, 

ʥʘʧʨʠʤʝʨ, ʠʟʦʙʨʘʞʝʥʠʝʤ ʠʣʠ ʟʚʫʢʦʚʳʤʠ ʩʠʛʥʘʣʘʤʠ. 

ʉ ʨʘʩʩʪʦʷʥʠʷ ʚ 4-5 ʚʳʩʦʪ ʵʢʨʘʥʘ, ʘ ʠʤʝʥʥʦ ʦʥʦ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ 

ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʚʝʱʘʥʠʷ, ʫʛʦʣ ʧʦʜ ʢʦʪʦʨʳʤ ʤʳ ʚʠʜʠʤ ʨʘʩʩʪʦʷʥʠʝ, 

ʨʘʟʜʝʣʷʶʱʝʝ ʩʦʩʝʜʥʠʝ ʩʪʨʦʢʠ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ ʫʛʣʦʚʦʤʫ ʨʘʟʨʝʰʝʥʠʶ ʛʣʘʟ. 

ʇʦʩʣʝʜʥʝʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʚʦʩʧʨʠʷʪʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʙʣʘʩʪʠ ʤʝʞʜʫ ʟʨʠʪʝʣʝʤ ʠ ʵʢʨʘʥʦʤ. ɽʩʣʠ ʟʨʠʪʝʣʴ 

ʨʘʩʧʦʣʦʞʝʥ ʢ ʵʢʨʘʥʫ ʙʣʠʞʝ, ʪʦ ʨʘʟʣʠʯʠʤʘ ʩʪʨʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʟʦʙʨʘʞʝʥʠʷ. ʉ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʟʠʮʠʡ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʥʴʰʝ 

ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ, ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʡ ʦʙʲʝʤ ʧʨʠ ʵʪʦʤ ʟʘʧʦʣʥʷʝʪʩʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʰʫʤʦʤ ʜʠʩʢʨʝʪʠʟʘʮʠʠ. ʂʦʛʜʘ ʟʨʠʪʝʣʴ ʨʘʟʤʝʱʝʥ ʜʘʣʴʰʝ ʦʧʪʠʤʘʣʥɹʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʳʭʦʜʠʪ ʟʘ ʛʨʘʥʠʮʳ ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ, ʚ ʠʪʦʛʝ ʯʘʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ (ʦ ʜʝʪʘʣʷʭ) ʪʝʨʷʝʪʩʷ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʪʝʣʝʚʠʜʝʥʠʝ ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ 

(ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩ ʫʜʚʦʝʥʥʳʤ ʯʠʩʣʦʤ ʩʪʨʦʢ ʨʘʟʣʦʞʝʥʠʷ) ʥʘʜʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ 

ʚʧʦʣʥʝ ʧʦʥʷʪʥʫʶ ʧʦʧʳʪʢʫ ʟʘʧʦʣʥʝʥʠʷ ʯʘʩʪʠ ʥʝʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ 

ʟʨʠʪʝʣʝʤ ʠ ʵʢʨʘʥʦʤ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʣʷ ʊɺʏ ʦʧʪʠʤʘʣʴʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʷʚʣʝ̫ʪʩʷ 2-3 

ʚʳʩʦʪʳ ʵʢʨʘʥʘ.  

ʃʝʪ ʧʷʪʥʘʜʮʘʪʴ-ʜʚʘʜʮʘʪʴ ʥʘʟʘʜ ʨʘʟʤʝʨʳ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʘʥʘʣʦʛʦʚʳʭ ʠ 

ʮʠʬʨʦʚʳʭ ʤʠʢʨʦʩʭʝʤʘʭ ʧʦʯʪʠ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ. ʇʦʵʪʦʤʫ ʨʦʩʪ ʵʣʝʤʝʥʪʥʦʡ ʤʘʩʩʳ ʚ 

ʮʠʬʨʦʚʳʭ ʩʭʝʤʘʭ ʚʝʣ ʢ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʆʜʥʘʢʦ 

ʦʜʥʦʪʠʧʥʦʩʪʴ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʪʨʝʙʫʝʤʳʭ ʦʧʝʨʘʮʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʳʣʠʣʠʩʴ ʚ ʩʫʱʝʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ.  

ʅʘʯʠʥʘʷ ʩ 1995 ʛʦʜʘ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʥʘʯʘʣʦʩʴ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ 

ʮʠʬʨʦʚʦʛʦ ʩʧʫʪʥʠʢʦʚʦʛʦ ʠ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ. ʉ 1998 ʛʦʜʘ, ʚ ʙʫʢʚʘʣʴʥʦʤ 

ʧʦʥʠʤʘʥʠʠ, ʥʘʯʘʣʘʩʴ ʮʠʬʨʦʚʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʚ ʩʬʝʨʝ ʪʝʣʝʨʘʜʠʦʚʝʱʘʥʠʷ 

ʠ ʩʚʷʟʠ. ɺ ʤʠʨʝ, ʥʘʯʠʥʘʷ ʩ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʥʘʯʘʣʦʩʴ ʚʥʝʜʨʝʥʠʝ ʥʦʚʝʡʰʠʭ 

ʵʬʬʝʢʪʠʚʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʜʘʨʪʘ DVB-T ʚ ʵʬʠʨʥʦʤ (ʥʘʟʝʤʥʦʤ) 

ʪʝʣʝʨʘʜʠʦʚʝʱʘʥʠʠ. ɸʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʝʪʩʷ DVB-T ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. 

ʈʝʛʫʣʷʨʥʦʝ ʚʝʱʘʥʠʝ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʘʯʘʣʦʩʴ 15 ʥʦʷʙʨʷ 1998 ʛʦʜʘ ʚ ʩʪʘʥʜʘʨʪʝ 

DVB-T.  

ʌʘʢʪʦʨʳ, ʩʜʝʨʞʠʚʘʶʱʠʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ: ʞʝʩʪʢʘʷ ʢʦʥʢʫʨʝʥʮʠʷ 

ʩʦ ʩʪʦʨʦʥʳ ʩʧʫʪʥʠʢʦʚʦʛʦ ʠ ʢʘʙʝʣʴʥʦʛʦ ʊɺ; ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʣʦʞʝʥʥʳʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ ʥʘ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʜʘʯʠ. 

ʌʘʢʪʦʨʳ, ʩʦʜʝʡʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ: ʧʨʠʥʷʪʳʡ ʩʨʦʢ 

ʧʨʝʢʨʘʱʝʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʝʱʘʥʠʷ; ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʘʙʦʥʝʥʪʩʢʦʛʦ 

ʧʨʠʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ʆʞʠʜʘʝʪʩʷ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʘ ʨʝʟʢʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʮʝʥ ʥʘ set-top-box (ʮʠʬʨʦʚʳʝ 

ʧʨʠʝʤʥʳʝ ʜʝʢʦʜʝʨʳ-ʧʨʠʩʪʘʚʢʠ ʢ ʘʥʘʣʦʛʦʚʳʤ ʪʝʣʝʚʠʟʦʨʘʤ). ʀʟʦʙʨʘʞʝʥʠʝ ʚʳʚʦʜʠʪʩʷ ʥʘ 

ʦʙʳʯʥʳʡ ʪʝʣʝʚʠʟʦʨ, ʟʚʫʢ ï ʥʘ ʜʦʤʘʰʥʶʶ ʩʪʝʨʝʦʩʠʩʪʝʤʫ, ʬʘʡʣʳ ï ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ ʠ ʪ. ʜ. ʇʨʠ ʥʘʣʠʯʠʠ ʦʙʨʘʪʥʦʛʦ ʢʘʥʘʣʘ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʣʝʟʨʠʪʝʣʴ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʠʨʘʪʴ ʣʶʙʫʶ ʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʎʊɺ. ɿʜʝʩʴ, ʢʨʦʤʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʣʝʧʝʨʝʜʘʯ, ʘʙʦʥʝʥʪʫ 

ʧʨʝʜʣʘʛʘʝʪʩʷ, ʥʝ ʚʩʪʘʚʘʷ ʩ ʢʨʝʩʣʘ ʫ ʪʝʣʝʚʠʟʦʨʘ, ʧʨʠʥʠʤʘʪʴ ʠ ʦʪʧʨʘʚʣʷʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʠ 

ʬʘʢʩʠʤʠʣʴʥʳʝ ʩʦʦʙʱʝʥʠʷ; ʨʘʙʦʪʘʪʴ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ; ʫʯʘʩʪʚʦʚʘʪʴ ʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʛʦʣʦʩʦʚʘʥʠʷʭ ʠ ʦʧʨʦʩʘʭ; ʧʦʢʫʧʘʪʴ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʧʦ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʝ ʠ ʪ. ʧ.  

ʅʘ ʧʦʣʝ ʙʠʪʚʳ ʟʘ ʎʊɺ ʦʩʥʦʚʥʳʤʠ ʩʦʧʝʨʥʠʢʘʤʠ ʩʝʛʦʜʥʷ ʷʚʣʷʶʪʩʷ ʝʚʨʦʧʝʡʩʢʠʡ 

ʩʪʘʥʜʘʨʪ DVB, ʘʤʝʨʠʢʘʥʩʢʠʡ ATSC ʠ ʷʧʦʥʩʢʠʡ ISDB. 

ɺ ʉʐɸ ʆʩʥʦʚʥʘʷ ʩʪʘʚʢʘ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʩʜʝʣʘʥʘ ʟʜʝʩʴ ʥʘ 

ʪʝʣʝʚʠʜʝʥʠʝ ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ (ʊɺʏ). ʇʦʵʪʦʤʫ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʧʦʣʦʩʝ ʪʝʣʝʢʘʥʘʣʘ 

ʪʝʣʝʚʝʱʘʪʝʣʠ ʧʝʨʝʜʘʶʪ ʪʦʣʴʢʦ ʦʜʥʫ ʪʝʣʝʧʨʦʛʨʘʤʤʫ, ʥʦ ʧʨʦʛʨʘʤʤʫ, ʚ ʢʦʪʦʨʦʡ ʠ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʠ  ʟʚʫʢ ʪʦʣʴʢʦ ʚʳʩʰʝʛʦ ʢʘʯʝʩʪʚʘ. ʇʦʥʷʪʥʦ, ʯʪʦ, ʧʦʩʢʦʣʴʢʫ ʨʝʩʫʨʩ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʊɺʏ-ʚʝʱʘʥʠʷ, ʪʦ ʥʠʯʝʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚ ʵʪʦʪ ʢʘʥʘʣ 

çʚʧʠʭʥʫʪʴè ʫʞʝ ʥʝ ʫʜʘʝʪʩʷ. 

ʉʪʘʥʜʘʨʪ DVB-T, ʙʝʟʫʩʣʦʚʥʦ, ʙʦʣʝʝ ʛʠʙʦʢ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʪʝʣʝʚʝʱʘʪʝʣʶ ʚʳʙʠʨʘʪʴ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʧʘʨʘʤʝʪʨʳ ʤʦʜʫʣʷʮʠʠ ʠ ʢʦʜʠʨʦʚʘʥʠʷ. ʅʠʟʢʦʩʢʦʨʦʩʪʥʳʝ ʨʝʞʠʤʳ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʧʨʠʝʤʘ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʧʝʨʝʜʘʪʯʠʢʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʩʝʨʚʠʩʘ. ɿʘ ʵʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ 

ʨʘʩʧʣʘʯʠʚʘʪʴʩʷ ʣʠʙʦ ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʘ ʪʝʣʝʧʨʦʛʨʘʤʤ ʚ ʪʝʣʝʢʘʥʘʣʝ, ʣʠʙʦ 

ʧʦʥʠʞʝʥʠʝʤ ʠʭ ʢʘʯʝʩʪʚʘ. ʗʧʦʥʩʢʠʡ ISDB ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ DVB ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʝʢʠʡ ʨʘʟʫʤʥʳʡ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʝʜʳʜʫʱʠʤʠ. ʆʥ ʝʱʝ ʙʦʣʝʝ ʛʠʙʦʢ, ʛʣʘʚʥʦʡ 

ʝʛʦ ʮʝʣʴʶ ʜʝʢʣʘʨʠʨʫʝʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ ʠʥʪʝʛʨʘʮʠʷ ʚʩʝʭ ʩʣʫʞʙ ʚʝʱʘʥʠʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʦ ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʪʨʠ ʩʪʘʥʜʘʨʪʘ ʠʩʧʦʣʴʟʫʶʪ 

ʦʜʠʥ ʤʝʪʦʜ ʢʦʤʧʨʝʩʩʠʠ MPEG-2, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʯʝʩʪʚʦ ʦʥʠ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʜʠʥʘʢʦʚʦʝ. ʕʪʦ ʚ ʢʦʨʥʝ ʦʪʣʠʯʘʝʪ ʮʠʬʨʦʚʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ʦʪ ʘʥʘʣʦʛʦʚʦʛʦ, 

ʛʜʝ ʢʘʨʪʠʥʢʘ SECAM ʟʘʤʝʪʥʦ ʭʫʞʝ ʪʦʡ ʞʝ ʢʘʨʪʠʥʢʠ PAL. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʎʊɺ ʚʦʧʨʦʩ 

çʏʪʦ ʣʫʯʰʝ?è ʩʦʚʝʨʰʝʥʥʦ ʥʝʫʤʝʩʪʝʥ. ɺʝʜʴ ʝʩʣʠ ʚ ʘʥʘʣʦʛʦʚʦʤ ʪʝʣʝʚʠʜʝʥʠʠ ʩʧʦʩʦʙ 

ʢʦʜʠʨʦʚʘʥʠʷ ʮʚʝʪʘ ʠ ʤʦʜʫʣʷʮʠʷ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʦ ʚ ʮʠʬʨʦʚʦʤ ʊɺ ʦʪ 

ʤʝʪʦʜʘ ʤʦʜʫʣʷʮʠʠ ʠ ʢʦʜʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʣʠʰʴ ʥʘʜʝʞʥʦʩʪʴ ʧʨʠʝʤʘ, ʠ ʝʩʣʠ ʧʨʠʝʤ 

ʦʙʝʩʧʝʯʝʥ, ʪʦ ʢʘʨʪʠʥʢʘ ʚʩʝʛʜʘ ʧʦʣʫʯʘʝʪʩʷ çʯʠʩʪʦʡè (ʙʝʟ ʩʝʪʢʠ, ʤʫʘʨʘ, ʩʥʝʛʘ ʠ ʧʨ.). ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʩʩʳʧʘʝʪʩʷ ʥʘ ʧʠʢʩʝʣʠ, ʠ ʤʳ ʠʤʝʝʤ ʧʨʦʩʪʦ ʥʘʜʧʠʩʴ 

çʥʝʪ  ʩʠʛʥʘʣʘè ʥʘ ʪʝʤʥʦʤ ʵʢʨʘʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʪʝʣʝʟʨʠʪʝʣʷ ʙʝʟʨʘʟʣʠʯʥʦ, ʧʦ 

ʢʘʢʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʪʘʥʜʘʨʪʫ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʚʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʪʝʣʝʚʠʟʦʨʫ, 

ʧʦʩʢʦʣʴʢʫ ʢʘʯʝʩʪʚʦ ʩʠʛʥʘʣʘ ʫ ʟʨʠʪʝʣʷ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʦʤ ʝʛʦ 

ʧʨʠʝʤʥʠʢʘ. ʕʪʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʩʪʘʥʜʘʨʪʦʤ, ʘ ʥʘʙʦʨʦʤ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʩʣʫʛ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʯʘʩʪʦʪ, ʪʦ ʪʫʪ ʠʤʝʝʪʩʷ ʜʚʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʆʙʝ ʦʥʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ 

ʫʞʝ ʫʧʦʤʠʥʘʚʰʝʡʩʷ çʂʦʥʮʝʧʮʠʝʡè. ʇʝʨʚʘʷ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʧʦʣʦʩʳ, ʛʜʝ 

ʪʝʣʝʚʠʜʝʥʠʷ ʧʦʢʘ ʥʝʪ, ʘ ʠʤʝʥʥʦ, ʢʘʢ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʈʝʛʣʘʤʝʥʪʦʤ ʨʘʜʠʦʩʚʷʟʠ, ï ʚ 

ʜʠʘʧʘʟʦʥʝ 800 ʄɻʮ. ɺʪʦʨʘʷ ï ʧʝʨʝʭʦʜ ʥʘ ʮʠʬʨʫ ʚ çʪʨʘʜʠʮʠʦʥʥʳʭè ʜʝʮʠʤʝʪʨʦʚʳʭ 

ʚʝʱʘʪʝʣʥɹʳʭ ʢʘʥʘʣʘʭ. 

ɺ ʢʦʥʮʝ 90-ʭ ʛʦʜʦʚ ʦʩʥʦʚʥʘʷ ʩʪʘʚʢʘ ʙʳʣʘ ʩʜʝʣʘʥʘ ʥʘ ʜʠʘʧʘʟʦʥ 800 (726ï862 ʄɻʮ).  

ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʥʘʧʨʠʤʝʨ, ʮʠʬʨʦʚʦʝ ʪʝʣʝʚʝʱʘʥʠʝ ʚʝʜʫʪ ʚ ʜʝʮʠʤʝʪʨʦʚʳʭ 

ʢʘʥʘʣʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʝʱʘʥʠʷ. ʇʦ ʧʨʘʚʠʣʘʤ ʥʘ ʦʜʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʪʴ ʘʥʘʣʦʛʦʚʳʝ ʪʝʣʝʧʝʨʝʜʘʪʯʠʢʠ ʚ ʩʤʝʞʥʳʭ, 

ʟʝʨʢʘʣʴʥʳʭ, ʛʝʪʝʨʦʜʠʥʥʳʭ ʢʘʥʘʣʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʠʤʝʶʱʝʛʦʩʷ ʨʝʩʫʨʩʘ ʢʘʥʘʣʦʚ 

ʧʦʢʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʯʫʪʴ ʙʦʣʴʰʝ ʪʨʝʪʠ. ɺ ɸʚʩʪʨʘʣʠʠ ʢʘʥʘʣ 

ʊɺʏ ʚ ʩʪʘʥʜʘʨʪʝ DVB-T ʨʘʙʦʪʘʝʪ ʥʘ ʯʘʩʪʦʪʝ (191,25 ʄɻʮ); ʚ ʀʪʘʣʠʠ ʩʦʦʙʱʘʣʦʩʴ ʦʙ 

ʫʩʧʝʰʥʦʤ ʦʧʳʪʝ ʚʝʱʘʥʠʷ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʜʠʫʩʝ 50 ʢʤ ʦʪ ʄʠʣʘʥʘ ʧʨʠ ʧʦʤʦɦ ʠ 

40-ʚʘʪʪʥʦʛʦ ʧʝʨʝʜʘʪʯʠʢʘ ʚ 38 ʢʘʥʘʣʝ; ʚ ʀʩʧʘʥʠʠ ʚʝʱʘʶʪ ʎʊɺ ʚ 26 ʢʘʥʘʣʝ. 



ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠ. ʉʅʊʂ 65. 

 420 

ʄʳ ʟʥʘʝʤ, ʯʪʦ ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʟʨʠʪʝʣʶ ʧʦʣʫʯʠʪʴ ʠʜʝʘʣʴʥʳʝ ʢʦʧʠʠ 

ʘʫʜʠʦ- ʠ ʚʠʜʝʦʧʨʦʛʨʘʤʤ. ɽʝ ʤʦʞʥʦ ʩʦʙʨʘʪʴ ʥʘ ʚʥʝʰʥʠʭ ʥʦʩʠʪʝʣʷʭ, ʜʦʤʘʰʥʠʭ ʤʝʜʠʘ 

ʩʝʨʚʝʨʘʭ, ʩʧʝʮʠʘʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʦʩʥʘʱʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʝʣʝʧʨʦʛʨʘʤʤʳ. 
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ʋɼʂ 621.311 

ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ ɼ.ɸ., ɼʝʥʠʩʦʚ ɸ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʦʞʘʨ ɺ.ʀ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

 

ʇʨʦʙʣʝʤʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ. 

ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʠʠ, ʥʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʩʚʷʟʘʥʥʦʝ ʩ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, - ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ 

ʥʝʚʦʣʴʥʦ ʥʘʚʦʜʷʪ ʥʘ ʤʳʩʣʴ, ʯʪʦ ʨʘʟʫʤʥʝʡ ʩʥʠʞʘʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʥʝʞʝʣʠ 

ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʫʞʝ ʜʘʚʥʦ ʚʝʜʝʪʩʷ ʧʦʠʩʢ ʧʫʪʝʡ 

ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʟʘ ʩʯʝʪ ʝʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʝʩʢʦʣʴʢʦ 

ʣʝʪ ʥʘʟʘʜ ʠ ʚ ɹʝʣʘʨʫʩʠ ʥʘʯʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ ʧʦʥʷʪʠʷ, ʢʘʢ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘʷ 

ʧʦʣʠʪʠʢʘ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʘʢʪʠʚʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʥʝʨʛʠʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ ʚ 

ʜʘʥʥʦʡ ʩʬʝʨʝ ʚʝʣʠʢʦʝ ʤʥʦʞʝʩʪʚʦ. ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʭ ï ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʩʪʨʦʝʥʥʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʟʜʘʥʠʷ 

ʠʤʝʶʪ ʥʠʟʢʫʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ɽʚʨʦʧʝʡʩʢʠʝ ʩʪʨʦʠʪʝʣʠ ʦʪʪʘʯʠʚʘʶʪ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɽʚʨʦʩʦʶʟʘ. ʊʘʢ, ʩ 2010 ʛʦʜʘ ʚ ʩʪʨʘʥʘʭ 

ɽʚʨʦʩʦʶʟʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʪʨʦʠʪʴ ʜʦʤʘ ʪʦʣʴʢʦ ʩ ʥʠʟʢʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ. ʇʦʩʣʝ 

2012 ʛʦʜʘ ʚ ʤʘʩʩʦʚʦʤ ʧʦʨʷʜʢʝ ʙʫʜʫʪ ʚʦʟʚʦʜʠʪʴʩʷ ʧʘʩʩʠʚʥʳʝ ʜʦʤʘ, ʚ 2015-2020 ʛʦʜʘʭ ʚ 

ɽʉ ʩʪʦʠʪ ʟʘʜʘʯʘ ʩʪʨʦʠʪʴ ʜʦʤʘ ʩ çʥʫʣʝʚʦʡ ʵʥʝʨʛʠʝʡè, ʘ ʩ 2025-ʛʦ ï çʵʥʝʨʛʠʷ ʧʣʶʩè. 

ʇʨʠʤʝʨ ʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʜʠʨʝʢʪʠʚʳ ɽʉ ʧʦʢʘʟʳʚʘʝʪ ʌʠʥʣʷʥʜʠʷ. 

ʉʪʨʘʥʘ ʫʞʝ ʚ 2008 ʛʦʜʫ ʥʘʯʘʣʘ ʧʦʩʪʝʧʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ɽʉ ʧʦ ʪʝʧʣʦʠʟʦʣʷʮʠʠ 

ʟʜʘʥʠʡ, ʘ ʩ 2010-ʛʦ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʡʜʝʪ ʥʘ ʨʘʙʦʪʫ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ɽʚʨʦʩʦʶʟʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʌʠʥʣʷʥʜʠʠ ʙʳʚʘʝʪ ʦʯʝʥʴ ʥʠʟʢʘʷ, ʚ ʃʘʧʣʘʥʜʠʠ ʟʠʤʦʡ ʦʧʫʩʢʘʝʪʩʷ ʜʦ 

ʤʠʥʫʩ 40-50 ʛʨʘʜʫʩʦʚ, ʧʦʵʪʦʤʫ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʫʭʦʜʠʪ ʥʘ ʦʪʦʧʣʝʥʠʝ 

ʟʜʘʥʠʡ. ʊʘʢʞʝ ʝʩʪʴ ʜʨʫʛʘʷ ʧʨʦʙʣʝʤʘ ï ʩʪʘʨʳʡ ʞʠʣʦʡ ʬʦʥʜ, ʢʦʪʦʨʳʡ ʧʦʪʨʝʙʣʷʝʪ ʤʥʦʛʦ 

ʵʥʝʨʛʠʠ, ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ. ʅʦ ʨʝʥʦʚʘʮʠʷ ʩʪʘʨʦʛʦ ʞʠʣʦʛʦ ʬʦʥʜʘ ʚ 

ʌʠʥʣʷʥʜʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠʯʝʤ 

ʯʘʩʪʥʳʤ ʣʠʮʘʤ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʭ ʜʦʤʦʚ ʛʦʩʫʜʘʨʩʪʚʦ ʧʣʘʥʠʨʫʝʪ ʚʳʜʝʣʷʪʴ 

ʩʫʙʩʠʜʠʠ. 

ʉʝʡʯʘʩ ʚ ʌʠʥʣʷʥʜʠʠ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

ʧʘʩʩʠʚʥʳʭ ʜʦʤʦʚ ï ʟʜʘʥʠʡ, ʜʣʷ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ 20-30% 

ʦʙʳʯʥʦʡ ʥʦʨʤʳ. ɺ ʵʪʠʭ ʜʦʤʘʭ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʩʠʩʪʝʤʳ 

ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʏʪʦʙʳ ʩʪʨʦʠʪʴ ʮʝʣʳʝ ʨʘʡʦʥʳ, ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʟʘʙʠʨʘʪʴ ʠʟʣʠʰʢʠ ʵʥʝʨʛʠʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʵʥʝʨʛʠʶ ʜʚʘʞʜʳ. ʅʘʧʨʠʤʝʨ, ʛʦʨʷʯʫʶ ʚʦʜʫ. ʊʘʢʞʝ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʠʮʫ ʚ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʫʥʪʦʚ. 

ʇʦ ʜʘʥʥʳʤ ʬʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʪʦʧʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘ 

ʧʦʟʚʦʣʷʶʪ ʵʢʦʥʦʤʠʪʴ ʜʦ 85% ʵʥʝʨʛʠʠ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʜʦʤʦʚ 

ʦʙʭʦʜʠʪʩʷ ʚ ɽʚʨʦʧʝ ʥʘ 5-10% ʜʦʨʦʞʝ ʩʦʦʨʫʞʝʥʠʷ ʦʙʳʯʥʦʛʦ ʜʦʤʘ. ʆʜʥʘʢʦ ʚ ʜʝʰʝʚʠʟʥʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝ ʥʘʜʦ ʩʦʤʥʝʚʘʪʴʩʷ: ʫʞʝ ʧʦʷʚʣʷʶʪʩʷ ʜʦʤʘ, ʧʦʪʨʝʙʣʷʶʱʠʝ ʪʦʣʴʢʦ 10% 

ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ. ʇʝʨʚʳʡ ʧʘʩʩʠʚʥʳʡ ʜʦʤ ï ʩ ʤʘʣʳʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, 

ʦʪʘʧʣʠʚʘʶʱʠʡʩʷ ʧʨʠ ʧʦʤʦʱʠ ʪʝʧʣʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʝʛʦ ʞʠʣʴʮʘʤʠ, ʙʳʪʦʚʳʤʠ ʧʨʠʙʦʨʘʤʠ 

ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ, ï ʧʦʷʚʠʣʩʷ ʧʨʠʤʝʨʥʦ 20 ʣʝʪ ʥʘʟʘʜ ʚ 

ɻʝʨʤʘʥʠʠ. ʉʝʡʯʘʩ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ ʜʚʫʭ ʪʳʩʷʯ 

ʧʘʩʩʠʚʥʳʭ ʜʦʤʦʚ ï ʚʥʦʚʴ ʧʦʩʪʨʦʝʥʥʳʭ ʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ. ʇʦʤʠʤʦ ɻʝʨʤʘʥʠʠ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʜʦʤʦʚ ʘʢʪʠʚʥʦ ʚʝʜʝʪʩʷ ʚ 

ʉʢʘʥʜʠʥʘʚʩʢʠʭ ʩʪʨʘʥʘʭ ï ɼʘʥʠʠ, ʅʦʨʚʝʛʠʠ ʠ ʐʚʝʮʠʠ. ʅʝʢʦʪʦʨʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ 



ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠ. ʉʅʊʂ 65. 
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ʧʨʦʝʢʪʳ ʩʪʘʥʦʚʠʣʠʩʴ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʧʦʣʠʛʦʥʘʤʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠ ʦʪʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ.  

ʇʨʠʦʨʠʪʝʪ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʜʦ 

ʦʪʜʘʚʘʪʴ ʫʞʝ ʧʦʩʪʨʦʝʥʥʳʤ ʜʦʤʘʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʝʡʯʘʩ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ 

ʦʙʣʘʩʪʠ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʜʦʤʦʚ, ʚ ʢʦʪʦʨʳʭ ʥʘʤ ʧʨʝʜʩʪʦʠʪ ʞʠʪʴ ʚ 

ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʫʞʝ ʚʦʟʚʝʜʝʥʳ. ʇʦʵʪʦʤʫ ʥʫʞʥʦ ʙʦʣʴʰʝ ʜʫʤʘʪʴ ʦ 

ʨʝʥʦʚʘʮʠʠ ʞʠʣʠʱ, ʯʝʤ ʜʘʞʝ ʦ ʥʦʚʳʭ ʧʨʦʝʢʪʘʭ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʦʩʪʨʦʡʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʚʨʘʱʝʥʳ ʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʜʦʤʘ, ʧʨʠ ʵʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʦʪ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 50 ʜʦ 140 ʝʚʨʦ ʥʘ ʢʚ.ʤ, ʥʦ ʵʪʠ ʨʘʩʭʦʜʳ ʦʢʫʧʘʶʪʩʷ 

ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʘʩʩʦʚʦʤ ʞʠʣʠʱʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʪʦʣʴʢʦ ʧʨʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ, ʧʦʩʢʦʣʴʢʫ ʫ ʩʪʨʦʠʪʝʣʝʡ ʦʪʩʫʪʩʪʚʫʝʪ ʩʪʠʤʫʣ ʜʣʷ ʚʥʝʜʨʝʥʠʷ 

ʙʦʣʝʝ ʜʦʨʦʛʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦ ʦʮʝʥʢʘʤ ʤʥʦʛʠʭ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʜʝʨʞʠʚʘʶʱʠʭ ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʷʚʣʷʝʪʩʷ ʫʜʦʨʦʞʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ 8-12% ʚ ʨʘʩʯʝʪʝ 

ʥʘ ʢʚ.ʤ. ʅʘ ɿʘʧʘʜʝ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤè ʩʯʠʪʘʝʪʩʷ ʟʜʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥʘ 

ʠʥʪʝʛʨʘʮʠʷ ʦʢʦʣʦ ʩʦʨʦʢʘ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ɼʣʷ ʵʪʠʭ ʜʦʤʦʚ 

ʘʢʪʫʘʣʴʥʳ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ ʢʦʥʪʨʦʣʴʥʘʷ ʧʘʥʝʣʴ - çʤʦʟʛè ʩʦʦʨʫʞʝʥʠʷ, ʜʝʪʝʢʪʦʨʳ 

ʜʳʤʘ, ʜʘʪʯʠʢʠ ʠ ʠʟʚʝʱʘʪʝʣʠ, ʧʫʣʴʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʧʠʪʝʨʳ. ʈʘʟʨʘʙʦʪʦʢ ʧʦʜʦʙʥʦʛʦ 

ʨʦʜʘ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤ ʦʩʚʘʠʚʘʪʴ ʧʦʢʘ ʥʝ ʧʨʠʭʦʜʠʣʦʩʴ. ʆʩʥʦʚʥʘʷ 

ʟʘʜʘʯʘ ʙʝʣʦʨʫʩʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ - ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ çʫʤʥʦʛʦè ʜʦʤʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʣʴʮʘʤ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ 

ʦʙʠʪʘʥʠʷ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʪʘʢʦʛʦ ʪʠʧʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʦʪʨʘʙʦʪʘʥʦ ʚ 

ɻʝʨʤʘʥʠʠ. ʇʝʨʚʦʝ ʟʜʘʥʠʝ ʪʘʤ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʝʱʝ ʚ 1993 ʛʦʜʫ. ʅʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʥʝʤʮʳ ʥʘʯʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩ ʜʦʤʦʚ ʢʦʪʪʝʜʞʥʦʛʦ ʪʠʧʘ, ʟʘʪʝʤ 

ʧʝʨʝʰʣʠ ʥʘ ʪʨʝʭ ʠ ʯʝʪʳʨʝʭʵʪʘʞʥʳʝ ʟʜʘʥʠʷ. ʉʝʡʯʘʩ ʞʝ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʥʦʩʪʴ ʪʘʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ ʥʝ ʙʦʣʝʝ ʧʷʪʠ ʵʪʘʞʝʡ, ʪʦ ʝʩʪʴ ʚʦʟʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʠʝ 

ʩʦʦʨʫʞʝʥʠʷ.  

ɿʘʢʘʟʯʠʢ ʞʝ ʧʝʨʚʦʛʦ ʙʝʣʦʨʫʩʩʢʦʛʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʜʦʤʘ ʆɸʆ çʄɸʇʀɼè 

ʧʦʩʪʘʚʠʣ ʧʝʨʝʜ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ ʦʜʥʦ ʦʩʥʦʚʥʦʝ ʫʩʣʦʚʠʝ - ʦʙʲʝʢʪ ʜʦʣʞʝʥ ʙʳʪʴ 

ʤʥʦʛʦʩʝʢʮʠʦʥʥʳʤ, ʜʝʚʷʪʠʵʪʘʞʥʳʤ, ʧʨʠʯʝʤ ʪʠʧʦʚʦʝ ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ ʜʦʣʞʥʦ 

ʦʩʪʘʪʴʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ, ʩʦʭʨʘʥʠʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʘʩʪʢʫ. ʇʦʵʪʦʤʫ ʚʦʟʚʝʜʝʥʥʳʡ 

ʯʝʪʳʨʝʭʩʝʢʮʠʦʥʥʳʡ ʧʘʥʝʣʴʥʳʡ ʜʦʤ ʚ ʄʠʥʩʢʝ ʧʦ ʫʣ. ʇʨʠʪʳʮʢʦʛʦ, 107 ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 10 ʪʳʩ. ʤ
2 
- ʧʝʨʚʦʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʝ ʟʜʘʥʠʝ, ʘʥʘʣʦʛʦʚ ʢʦʪʦʨʦʤʫ ʥʝʪ 

ʥʝ ʪʦʣʴʢʦ ʚ ɹʝʣʘʨʫʩʠ, ʥʦ ʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʉʅɻ. ɺ çʫʤʥʦʤè ʜʦʤʝ ʫʩʪʘʥʦʚʣʝʥʘ 

ʫʧʨʘʚʣʷʝʤʘʷ ʩʠʩʪʝʤʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʟʜʘʥʠʷ. ʆʧʳʪ ʨʘʙʦʪʳ ʩ ʪʘʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʫʞʝ 

ʙʳʣ - ʦʢʦʣʦ ʜʝʩʷʪʠ ʣʝʪ ʥʘʟʘʜ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ, ʥʦ 

ʪʦʛʜʘ ʦʥʘ ʧʦʟʚʦʣʷʣʘ ʵʢʦʥʦʤʠʪʴ ʣʠʰʴ ʜʦ 15% ʪʝʧʣʘ. ʅʳʥʝʰʥʷʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʧʦ-

ʟʚʦʣʷʝʪ ʧʦʢʚʘʨʪʠʨʥʦ ʫʯʠʪʳʚʘʪʴ ʪʝʧʣʦʧʦʪʝʨʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʞʠʣʴʮʳ ʤʦʛʫʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʦʤʝʱʝʥʠʠ. ɺ ʟʜʘʥʠʠ ʚʥʝʜʨʝʥʘ ʩʠʩʪʝʤʘ 

ʧʨʠʪʦʯʥʦʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʪʠʧʘ. ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʚ ʦʙʳʯʥʦʤ 

ʟʜʘʥʠʠ 50% ʪʝʧʣʘ ʫʭʦʜʠʪ ʠʤʝʥʥʦ ʯʝʨʝʟ ʚʝʥʪʠʣʷʮʠʶ. ʂ ʪʦʤʫ ʞʝ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʚ ʜʦʤʘʭ 

ʛʝʨʤʝʪʠʯʥʳʭ ʩʪʝʢʣʦʧʘʢʝʪʦʚ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʚ ʢʚʘʨʪʠʨʘʭ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ -

ʧʦʚʳʰʘʝʪʩʷ ʚʣʘʞʥʦʩʪʴ, ʚʣʝʢʫʱʘʷ ʟʘ ʩʦʙʦʡ ʩʳʨʦʩʪʴ ʠ ʧʦʷʚʣʝʥʠʝ ʛʨʠʙʢʘ. ʉʫʪʴ ʥʦʚʦʡ 

ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʝʧʣʦ ʫʜʘʣʷʝʤʦʛʦ ʚʦʟʜʫʭʘ ʟʘʙʠʨʘʝʪʩʷ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʤ ʠ ʦʩʪʘʝʪʩʷ ʚ ʧʦʤʝʱʝʥʠʠ, ʘ ʧʨʠʪʦʯʥʳʡ ʚʦʟʜʫʭ ʥʘʛʨʝʚʘʝʪʩʷ. ʇʨʠʯʝʤ 

ʚʦʟʜʫʭ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʩʝʡ ʢʚʘʨʪʠʨʝ. ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ 

ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ, ʣʦʛʠʯʥʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʦʢʠ ʚʦʟʜʫʭʘ ʩ ʧʝʨʚʳʭ ʵʪʘʞʝʡ, ʧʦʵʪʦʤʫ ʚ 

ʚʦʟʜʫʭʦʦʙʤʝʥʥʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʪʦʢʠ, ʥʘʯʠʥʘʷ ʩ ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʞʘ. ʅʝʦʙʭʦʜʠʤʦ 

ʜʦʙʘʚʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʞʠʣʴʮʫ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʠʪʦʢ ʚʦʟʜʫʭʘ: ʝʩʣʠ ʯʝʣʦʚʝʢ 

ʧʦʢʠʜʘʝʪ ʢʚʘʨʪʠʨʫ, ʤʦʞʥʦ ʚʳʩʪʘʚʠʪʴ ʜʝʞʫʨʥʳʡ ʨʝʞʠʤ ʚʦʟʜʫʭʦʦʙʤʝʥʘ. ʊʘʢʞʝ ʙʳʣʦ 

ʨʝʰʝʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʩʪʝʢʣʦʧʘʢʝʪʦʚ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʫʧʝʨʪʝʧʣʳʝ ʦʢʥʘ 

ʧʦ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʦʙʳʯʥʳʡ ʩʪʝʢʣʦʧʘʢʝʪ ʠʤʝʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
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ʪʝʧʣʦʧʦʪʝʨʝ 0,6 ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ, ʘ ʥʦʚʳʡ - 1,2 ʝʜʠʥʠʮʳ, ʪʦ ʝʩʪʴ ʦʥ ʚ ʜʚʘ ʨʘʟʘ 

ʵʬʬʝʢʪʠʚʥʝʝ ʩʦʭʨʘʥʷʝʪ ʪʝʧʣʦ. ʆʙʲʝʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʞʠʣʴʷ ʚ 

ɹʝʣʘʨʫʩʠ ʥʝ ʩʨʘʚʥʠʤʳ ʩ ʝʚʨʦʧʝʡʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʝʩʣʠ ʚ ɹʝʣʘʨʫʩʠ ʦʙʱʘʷ ʧʣʦʱʘʜʴ 

ʪʘʢʠʭ ʧʦʩʪʨʦʝʢ ʩʦʩʪʘʚʣʷʝʪ 10 ʪʳʩ. ʤ
2
, ʪʦ ʚ ɽʚʨʦʧʝ ʦʥʘ ʜʦʩʪʠʛʣʘ 10 ʤʣʥ ʤ

2
. ʇʣʘʥʠʨʫʝʪʩʷ, 

ʯʪʦ ʢ 2015 ʛʦʜʫ ʚ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ ʙʫʜʝʪ ʚʚʝʜʝʥ ʩʪʘʥʜʘʨʪ ʥʘ ʧʦʜʦʙʥʳʝ ʧʨʦʝʢʪʳ, ʯʪʦ 

ʧʦʚʣʝʯʝʪ ʤʘʩʩʦʚʦʝ ʩʦʦʨʫʞʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʟʜʘʥʠʡ. 

ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʧʨʦʝʢʪʦʚ ʛʦʚʦʨʷʪ ʫʞʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ. ʆʜʥʠʭ ʚʦʣʥʫʝʪ ʚʦʧʨʦʩ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʜʨʫʛʠʭ - 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʠʭ ʤʘʩʩʦʚʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ɹʝʣʘʨʫʩʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ 

ʥʘ ʞʠʣʴʝ. ʉʧʝʮʠʘʣʠʩʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʦʚʳʰʝʥʠʝ ʮʝʥʦʚʦʛʦ ʩʝʛʤʝʥʪʘ ʪʘʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ 7-10% ʥʘ ʤ
2
. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʫʩʧʦʢʘʠʚʘʶʪ: ʚʨʝʤʷ 

ʦʢʫʧʘʝʤʦʩʪʠ ʫʚʝʣʠʯʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʪʝʧʣʘ ʥʝ ʧʨʝʚʳʩʠʪ 56 ʣʝʪ. ʕʪʦ 

ʥʝ ʝʜʠʥʦʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʠ ʧʝʨʩʧʝʢʪʠʚʘ ʦʯʝʚʠʜʥʘ: ʯʝʤ ʜʦʨʦʞʝ ʙʫʜʫʪ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ, ʪʝʤ ʙʳʩʪʨʝʝ ʦʢʫʧʠʪʩʷ ʜʦʤ, ʚʝʜʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʥ ʵʢʦʥʦʤʠʯʥʝʝ 

ʜʨʫʛʠʭ ʟʜʘʥʠʡ ʚ ʪʨʠ ʨʘʟʘ, ʪʘʢ ʢʘʢ ʵʥʝʨʛʠʷ, ʢʦʪʦʨʘʷ ʢ ʥʝʤʫ ʧʦʜʚʦʜʠʪʩʷ, ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʉɻ. ʉʪʨʦʠʪʝʣʴʥʘʷ ʛʘʟʝʪʘ  ̄18 , 2008 
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ʋɼʂ 621311  

ʄʘʣʘʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ 

ʃʠʭʘʮʢʠʡ ɻ.ʅ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʦʞʘʨ ɺ.ʀ., ʢ. ʪ. ʥ, ʜʦʮʝʥʪ. 

 

ɺ ʚʦʩʴʤʠʜʝʩʷʪʳʝ ʛʦʜʳ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʧʦʚʳʩʠʣʩʷ  ʠʥʪʝʨʝʩ  ʢ ʦʩʚʦʝʥʠʶ 

ʢʘʢ  ʥʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ  -  ʩʦʣʥʝʯʥʦʡ, ʛʝʦʪʝʨʤʘʣʴʥʦʡ, 

ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ, ʪʘʢ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʢ ʢʦʪʦʨʳʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʠʪʩʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʨʝʢ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʜʦʙʳʯʫ ʤʠʥʝʨʘʣʴʥʦʛʦ  ʪʦʧʣʠʚʘ ʠ ʩʦʢʨʘʱʝʥʠʝʤ ʝʛʦ ʟʘʧʘʩʦʚ, ʫʚʝʣʠʯʝʥʠʝʤ  ʧʦʪʨʝʙʣʝʥʠʷ  

ʤʠʥʝʨʘʣʴʥʦʛʦ  ʪʦʧʣʠʚʘ ʥʝʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʦʪʨʘʩʣʷʤʠ ʥʘʨʦʜʥʦʛʦ  ʭʦʟʷʡʩʪʚʘ,  

ʫʞʝʩʪʦʯʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʚʷʟʘʥʥʳʤ ʩ ʥʠʤ  

ʦʛʨʘʥʠʯʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʪʝʧʣʦʚʳʭ (ʊʕʉ) ʠ ʘʪʦʤʥʳʭ (ɸʕʉ)  

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʥʘʩʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ. 

ɺʘʞʥʳʤ ʨʝʟʝʨʚʦʤ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʘʣʳʭ ɻʕʉ 

(ʄɻʕʉ).  ɺ  ʩʪʨʘʥʘʭ  ʉʅɻ  ʠʤʝʶʪʩʷ  ʜʘʚʥʠʝ  ʪʨʘʜʠʮʠʠ  ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʘʣʳʭ ɻʕʉ. ʀʥʪʝʨʝʩ ʢ  ʤʘʩʩʦʚʦʤʫ  ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʥʝʨʛʠʠ ʤʘʣʳʭ ʨʝʢ ʚʦʟʥʠʢ ʚ 30-ʝ 

ʛʦʜʳ,  ʢʦʛʜʘ  ʥʘʨʷʜʫ  ʩʦ  ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʧʝʨʚʳʭ ʢʨʫʧʥʳʭ ɻʕʉ ʨʘʟʚʝʨʥʫʣʦʩʴ 

ʩʦʦʨʫʞʝʥʠʝ ʤʘʣʳʭ  ɻʕʉ  ʜʣʷ  ʥʫʞʜ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ 1930-40 ʛ.ʛ.  ʦʪʝʯʝʩʪʚʝʥʥʳʝ  

ʩʧʝʮʠʘʣʠʩʪʳ  ʨʘʟʨʘʙʦʪʘʣʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʨʷʜʳ  ʛʠʜʨʦʪʫʨʙʠʥ  ʩʨʝʜʥʝʡ  ʠ  ʤʘʣʦʡ 

ʤʦʱʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ,  ʩʪʨʦʠʪʝʣʴʩʪʚʘ  ʠ  

ʵʢʩʧʣʫʘʪʘʮʠʠ ʄɻʕʉ. ʂ 1941ʛ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʄɻʕʉ  ʜʦʩʪʠʛʣʘ  38  ʄɺʪ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʤʘʩʩʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʝʮ 40-ʭ - ʥʘʯʘʣʦ 50-ʭ 

ʛʦʜʦʚ, ʢʦʛʜʘ ʚ ʉʉʉʈ, ʉʐɸ, ʌʨʘʥʮʠʠ, ʗʧʦʥʠʠ ʠ  ʜʨʫʛʠʭ  ʩʪʨʘʥʘʭ ʩʪʨʦʠʣʦʩʴ ʫʞʝ ʪʳʩʷʯʠ 

ʤʘʣʳʭ ɻʕʉ. ɺ 1959  ʛ.  ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʩʝʣʴʩʢʠʭ ɻʕʉ ʧʨʝʚʳʩʠʣʘ 480 ʄɺʪ, ʘ 

ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ -  1 ʤʣʨʜ.ʢɺʪ ʯʘʩʦʚ. ʇʦʩʣʝ ʵʪʦʛʦ - ʚʥʦʚʴ ʩʧʘʜ, ʚ ʨʝʟʫʣʴʪʘʪʝ  

ʢʦʪʦʨʦʛʦ  ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʤʘʣʳʭ ɻʕʉ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʠʟ  

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʣʠʙʦ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʳ, ʣʠʙʦ ʣʠʢʚʠʜʠʨʦʚʘʥʳ. ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʧʘʜʘ 

ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ ʚ ʨʘʟʚʠʪʠʠ  ʙʦʣʴʰʦʡ  ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʙʘʟʝ ʢʨʫʧʥʳʭ ʪʝʧʣʦʚʳʭ, 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ  ʠ ʵʣʝʢʪʨʦʩʝʪʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʥʘ ʩʤʝʥʫ ʧʨʝʞʥʠʤ  ʧʨʠʤʠʪʠʚʥʳʤ  ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʠʤ ʫʩʪʘʥʦʚʢʘʤ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʠʰʣʠ ʩʪʦʣʴ  ʩʦʚʝʨʰʝʥʥʳʝ  ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʪʫʨʙʠʥʳ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ 

ʥʠʭ ʜʘʞʝ ʩʝʛʦʜʥʷ,  ʧʦʩʣʝ 50  ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦ ʩʫʱʝʩʪʚʫ ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ  ʢʦʵʬʬʠʮʠʝʥʪʫ  ʧʦʣʝʟʥʦʛʦ  ʜʝʡʩʪʚʠʷ (ʂʇɼ), ʜʦʣʛʦʚʨʝʤʝʥʥʦʩʪʠ  ʠ   

ʥʘʜʝʞʥʦʩʪʠ.  ʌʘʢʪ, ʢʦʪʦʨʳʡ, ʧʦʞʘʣʫʡ, ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʪʝʭʥʠʢʠ. 

ʆʜʥʘʢʦ, ʩʪʘʥʮʠʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ  ʩʪʦʣʴ  ʩʦʚʝʨʰʝʥʥʳʤʠ  ʛʠʜʨʦʘʛʨʝʛʘʪʘʤʠ, ʠʤʝʣʠ 

ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʛʣʘʚʥʳʤʠ ʠʟ  ʢʦʪʦʨʳʭ  ʙʳʣʠ  ʚʳʩʦʢʘʷ  ʫʜʝʣʴʥʘʷ  ʩʪʦʠʤʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ,  ʧʨʠʩʫʱʘʷ  ʚʩʝʤ  ʤʝʣʢʠʤ  ʵʥʝʨʛʦʦʙʲʝʢʪʘʤ  ʧʦ  ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʫʧʥʳʤʠ, ʠ  

ʦʪʥʦʩʠʪʝʣʴʥʦ  ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ  ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 

ʤʝʭʘʥʠʟʘʮʠʠ. 

ʅʘ ʥʦʚʦʤ, ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʢʠ ʠ ʩʨʝʜʩʪʚ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʪ ʧʨʝʦʜʦʣʝʪʴ ʥʝʢʦʪʦʨʳʝ  ʥʝʜʦʩʪʘʪʢʠ - ʩʜʝʣʘʪʴ ʤʘʣʳʝ ɻʕʉ 

ʧʦʣʥʦʩʪʴʶ  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ.  ɽʩʪʴ  ʦʩʥʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʜʘʣʴʥʝʡʰʝʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʦʩʥʦʚʥʳʤ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʷʤ ʠ 

ʧʦʚʳhʝʥʠʝ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʠʪ ʥʘʡʪʠ ʧʨʠʝʤʣʝʤʳʝ ʨʝʰʝʥʠʷ,  

ʫʣʫʯʰʘʶʱʠʝ  ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʣʳʭ ɻʕʉ. 

ɺʘʞʥʳʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʘʪʝʛʠʠ ʦʩʚʦʝʥʠʷ ʛʠʜʨʦʵʥʝʨʛʦʨʝʩʫʨʩʦʚ  ʚ  ʈʝʩʧʫʙʣʠʢʝ 

ɹʝʣʘʨʫʩʴ ʤʦʞʝʪ ʙʳʪʴ ʠʟʫʯʝʥʠʝ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɺʦʟʦʙʥʦʚʠʚʰʠʡʩʷ 

ʠʥʪʝʨʝʩ ʢ  ʄɻʕʉ  ʷʚʠʣʩʷ,  ʚ  ʦʩʥʦʚʥʦʤ,  ʩʣʝʜʩʪʚʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ 

1973...1975 ʛ.ʛ., ʟʘʩʪʘʚʠʚʰʝʛʦ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʧʦʩʪʘʚʠʪʴ ʟʘʜʘʯʫ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʤʧʦʨʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 
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ʉʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʄɻʕʉ, ʩʦʟʜʘʥʠʶ ʪʠʧʦʚʳʭ ʧʨʦʝʢʪʦʚ ʠʭ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʜʝʰʝʚʦʛʦ  ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ  ʛʠʜʨʦʪʫʨʙʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ   

ʫʜʝʣʷʝʪʩʷ  ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ ʩ  ʪʨʘʜʠʮʠʦʥʥʦ  ʨʘʟʚʠʪʦʡ  ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʦʡ, ʢʘʢ ʉʐɸ, 

ʌʨʘʥʮʠʷ, ʐʚʝʡʮʘʨʠʷ, ʗʧʦʥʠʷ, ʏʝʭʠʷ,  ʘ  ʪʘʢʞʝ ʂʅʈ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʠ ʚ ʨʷʜʝ ʜʨʫʛʠʭ. 

ɹʦʣʴʰʠʭ ʫʩʧʝʭʦʚ ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʄɻʕʉ ʜʦʩʪʠʛʣʠ  ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʝ 

ʩʪʨʘʥʳ. ɺ ʏʝʭʠʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʪʠʧʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʫʥʠʬʠʢʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʛʠʜʨʦʪʫʨʙʠʥ ʜʣʷ  ʄɻʕʉ.  ɺ ʩʪʨʘʥʝ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ 118 ʄɻʕʉ 

ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ 128  ʄɺʪ  ʠ  140 ʤʠʥʠ-ɻʕʉ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ 46 ʄɺʪ 

(1988ʛ.) 

ɺ ɺʝʥʛʨʠʠ ʄɻʕʉ  ʨʘʙʦʪʘʶʪ  ʩ  ʦʙʦʨʫʜʦʚʘʥʠʝʤ,  ʠʟʛʦʪʦʚʣʝʥʥʳʤ  ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ 

ʠ ʣʠʮʝʥʟʠʦʥʥʳʤ ʧʨʦʝʢʪʘʤ. 

ʅʘʯʠʥʘʷ  ʩ  1977  ʛʦʜʘ,  ʚ  ʉʐɸ  ʨʘʟʨʘʙʦʪʘʥʦ  ʥʝʩʢʦʣʴʢʦ  ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʚʦʟʤʦʞʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʠ ʚʳʨʘʙʦʪʢʠ ʤʘʣʳʤʠ ɻʕʉ ʟʘ ʩʯʝʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ  ʩʫʱʝʩʪʚʫʶʱʠʭ. ʆʜʥʘ ʠʟ ʧʨʦʛʨʘʤʤ  

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ  ʩʦʦʨʫʞʝʥʠʝ  ʄɻʕʉ  (ʚ ʉʐɸ) ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ: ʢ 2000ʛ. - 

2000ʄɺʪ , ʢ 2020ʛ.  -  5000ʄɺʪ,  ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʥʘ ʥʠʭ ʦʢʦʣʦ 200 ʤʣʨʜ.ʢɺʪ ʯ. 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ  ʠ  ʩʙʝʨʝʯʴ 60 ʤʣʥ.ʪ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ. 

ɺ ʐʚʝʮʠʠ ʜʝʡʩʪʚʫʶʪ 1200 ʄɻʕʉ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʝʱʝ ʧʦʩʪʨʦʠʪʴ 250  ʄɻʕʉ 

ʤʦʱʥʦʩʪʴʶ 100...1500 ʢɺʪ. 

ɺʦ ʌʨʘʥʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ  ʚʦʟʤʦʞʥʦʩʪʴ  ʩʦʦʨʫʞʝʥʠʷ  ʝʱʝ  1000 ʄɻʕʉ. 

ɺ ʗʧʦʥʠʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ  ʥʝ  ʦʩʪʘʣʦʩʴ  ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʨʝʢ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  ʚʳʩʦʢʦ -  ʠ  ʩʨʝʜʥʝʥʘʧʦʨʥʳʭ  ɻʕʉ,  ʧʦʵʪʦʤʫ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ɻʕʉ ʩ ʥʘʧʦʨʦʤ  ʤʝʥʝʝ 25ʤ ʩ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʥʠʭ  

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ  ʧʨʷʤʦʪʦʯʥʳʭ  ʘʛʨʝʛʘʪʦʚ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʤʦʱʥʦʩʪʠ ʄɻʕʉ ʚ ʦʙʲʝʜʠʥʝʥʥʳʭ ʵʥʝʨʛʦʩʠʩʪʝʤʘʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ 

ʤʠʨʘ ʥʝʚʝʣʠʢ. ɺʤʝʩʪʝ ʩ  ʪʝʤ,  ʝʩʣʠ  ʧʨʠʥʷʪʴ  ʚʦ  ʚʥʠʤʘʥʠʝ  ʙʦʣʴʰʫʶ ʨʦʣʴ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ  ʚ  ʦʙʝʩʧʝʯʝʥʠʠ  ʥʘʜʝʞʥʦʩʪʠ  ʨʘʙʦʪʳ  ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʩʪʘʥʝʪ 

ʧʦʥʷʪʥʳʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʥʘʨʷʜʫ ʩ ʢʨʫʧʥʳʤʠ ɻʕʉ ʤʦʱʥʦʩʪʠ ʤʘʣʳʭ 

ɻʕʉ.  ʀʤʝʶʪʩʷ  ʧʨʦʛʥʦʟʳ,  ʯʪʦ  ʤʦʱʥʦʩʪʴ ʄɻʕʉ ʚ ʉʐɸ ʚ ʧʝʨʩʧʝʢʪʠʚʝ  ʤʦʞʝʪ  

ʜʦʩʪʠʛʥʫʪʴ  50%ʤʦʱʥʦʩʪʠ  ʚʩʝʭ ʠʥʳʭ ʥʳʥʝ ʜʝʡʩʪʚʫʶʱʠʭ ɻʕʉ. 

ʄʠʨʦʚʦʡ ʦʧʳʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  ʄɻʕʉ  ʧʦʢʘʟʳʚʘʝʪ,  ʯʪʦ 

ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʷʚʣʷʶʪʩʷ:  ʦʪʢʘʟ ʦʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ  ʠ  ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʝʨʝʭʦʜ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʪʠʧʦʚʳʭ ʧʨʦʝʢʪʦʚ  ʩ  ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ  ʩʪʨʦʠʪʝʣʴʥʳʭ  ʢʦʥʩʪʨʫʢʮʠʡ  ʠ  ʧʨʠʤʝʥʝʥʠʝ ʩʝʨʠʡʥʦʛʦ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʣʥʦʩʪʴʶ  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ  ʪʝʭʥʦʣʦ-ʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʘʢʦʡ  ʧʦʜʭʦʜ  ʦʙʝʩʧʝʯʠʚʘʝʪ  ʵʢʦʥʦʤʠʶ  ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʥʘ 

12...30%. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʥʘʯʘʣʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʘʣʳʭ ɻʕʉ ʦʪʥʦʩʠʪʩʷ ʢ 1935 ʛʦʜʫ, 

ʘ ʚ 1938 ʛʦʜʫ ʜʘʣʘ ʪʦʢ ʧʝʨʚʘʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ɻʕʉ  "ʅʦʚʳʡ ʐʣʷʭ" ʥʘ ʨ.ʋʩʷʞʝ ʄʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʤʦʱʥʦʩʪʴʶ 35 ʢɺʪ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʦʝ ʦʩʚʦʝʥʠʝ ʨʝʢ ʚ ʨʝʩʧʫʙʣʠʢʝ  ʚ  40...50-ʳʭ  ʛʦʜʘʭ  ʧʦʣʫʯʠʣʦ 

ʨʘʟʚʠʪʠʝ ʣʠʰʴ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʳʭ ʨʝʢ. ʉʘʤʦʡ  ʢʨʫʧʥʦʡ ɻʕʉ ʷʚʣʷʝʪʩʷ 

ʆʩʠʧʦʚʠʯʩʢʘʷ ʤʦʱʥʦʩʪʴʶ 2,2 ʪʳʩ. ʢɺʪ, ʟʘʪʝʤ  ʏʠʛʠʨʠʥʩʢʘʷ ʤʦʱʥʦʩʪʴʶ 1,5ʪʳʩ. ʢɺʪ. 

ʄʦʱʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ  ɻʕʉ  ʩʦʩʪʘʚʣʷʣʘ  ʧʦʨʷʜʢʘ 200... 700 ʢɺʪ., ʢʦʣʭʦʟʥʳʭ ʠ 

ʤʝʞʢʦʣʭʦʟʥʳʭ - 50...200ʢɺʪ. 

ɺʩʝʛʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʦʩʪʨʦʝʥʦ ʠ ʜʝʡʩʪʚʦʚʘʣʦ 179  ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʦʙʱʝʡ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 21,0 ʪʳʩ. ʢɺʪ  ʠ  ʚʳʨʘʙʦʪʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ - 88 

ʤʣʥ. ʢɺʪ ʯ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ 95% ʨʘʥʝʝ ʧʦʩʪʨʦʝʥʥʳʭ ʤʘʣʳʭ ɻʕʉ ʩʧʠʩʘʥʦ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʩʦʩʪʘʚʣʷʝʪ ʤʝʣʢʠʝ ɻʕʉ ʤʦʱʥʦʩʪʴʶ 50...100 ʢɺʪ,  ʧʨʠʥʘʜʣʝʞʘʚʰʠʝ 

ʢʦʣʭʦʟʘʤ ʠ ʩʦʚʭʦʟʘʤ. 
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ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1.01.98 ʛʦʜʘ ʚ ʩʠʩʪʝʤʝ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʣʦ 12 ʤʘʣʳʭ ɻʕʉ 

ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ 6,9 ʪʳʩ. ʢɺʪ. 

ɺ 1988...89 ʛʦʜʘʭ ʦʙʩʣʝʜʦʚʘʥʦ 15  ʤʘʣʳʭ ɻʕʉ ʩʠʩʪʝʤʳ ɹʝʣʵʥʝʨʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ 6 

ʄɻʕʉ ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʠ 9 ʩʧʠʩʘʥʥʳʭ. ʆʮʝʥʢʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʤʘʣʳʭ ɻʕʉ  ʧʦʢʘʟʘʣʦ:  

ʙʦʣʴʰʠʥʩʪʚʦ  ʜʝʡʩʪʚʫʶʱʠʭ ɻʕʉ ʠʤʝʝʪ ʠʟʥʦʰʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʚʳʡʪʠ ʠʟ ʩʪʨʦʷ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʥʘ ʩʧʠʩʘʥʥʳʭ  ɻʕʉ ʦʙʦʨʫʜʦʚʘʥʠʝ ʣʠʙʦ  ʚʳʰʣʦ ʠʟ ʩʪʨʦʷ, 

ʣʠʙʦ  ʜʝʤʦʥʪʠʨʦʚʘʥʦ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʪʨʝʙʫʶʪ  ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʤʥʦʛʠʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʘʚʘʨʠʡʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʊʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʟʘʪʚʦʨʘʤʠ ʠ ʦʪʩʫʪʩʪʚʠʝ  ʜʦʣʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʠʚʝʣʦ ʥʘ ʗʥʦʚʩʢʦʡ ɻʕʉ ʆʩʪʨʦʚʝʮʢʦʛʦ ʨʘʡʦʥʘ  ʚʝʩʥʦʡ  1994 ʛʦʜʘ  ʢ  ʧʨʦʨʳʚʫ  

ʟʝʤʣʷʥʦʡ  ʧʣʦʪʠʥʳ, ʯʪʦ  ʥʘʥʝʩʣʦ  ʟʥʘʯʠʪʝʣʴʥʳʡ  ʫʱʝʨʙ ʥʘʨʦʜʥʦʤʫ ʭʦʟʷʡʩʪʚʫ pʘʡʦʥʘ. 

ʅʘ ʊʝʪʝʨʠʥʩʢʦʡ ɻʕʉ ʂʨʫʛʣʷʥʩʢʦʛʦ ʨʘʡʦʥʘ  ʧʨʦʠʟʦʰʣʦ  ʦʪʢʘʣʳʚʘʥʠʝ  

ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʥʦʛʦ ʙʳʯʢʘ ʠ ʪʦʣʴʢʦ ʩʣʫʯʘʡʥʦʩʪʴ ʩʧʘʩʣʘ  ʦʪ  ʦʙʨʫʰʝʥʠʷ ʙʳʯʢʘ ʠ ʦʪ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʩʙʨʦʩʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʚʳʜʝʣʝʥʳ 6 ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ ʧʦʪʝʥʮʠʘʣʝ 

ʙʦʣʝʝ 500 ʪʳʩ. ʢɺʪ.ʯ. ʚ ʛʦʜ  ʩʦ  ʩʣʝʜʫʶʱʠʤʠ ʫʜʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ 1 ʢɺʪ ʤʦʱʥʦʩʪʠ 

(ʚ ʮʝʥʘʭ 1984 ʛʦʜʘ): 

ɺʠʣʝʡʩʢʦʝ ʚ-ʱʝ                      ʕ=3,87 ʤʣʥ.ʢɺʪ.ʯ.                ʂ.ʫʜ= 138ʨʫʙ/ʢɺʪ 

ʆʣʴʭʦʚʩʢʦʝ ʚ-ʱʝ                    ʕ=1,16  -"-                             ʂ.ʫʜ=928 -"- 

ʂʦʤʩʦʤʦʣʴʩʢʦʝ ʦʟʝʨʦ            ʕ=1,34  -"-                             ʂ.ʫʜ=256 -"- 

ʉʦʣʠʛʦʨʩʢʦʝ ʚ-ʱʝ                  ʕ=1,64  -"-                             ʂ.ʫʜ=423 -"- 

ʃʦʢʪʳʰʠ                                 ʕ=0,30  -"-                             ʂ.ʫʜ=1086 -"- 

ʃʶʙʘʥʩʢʦʝ ʚ-ʱʝ                     ʕ=0,45  -"-                             ʂ.ʫʜ=1296 -"- 

ʉʫʤʤʘʨʥʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦ 6  ʚʦʜʦʭʨʘʥʠʣʠʱʘʤ  ʩʦʩʪʘʚʠʪ  4,07ʪʳʩ. 

ʢɺʪ (ʧʦ ɺʠʣʝʡʩʢʦʤʫ ʚ-ʱʫ Nʫʩʪ=1,9ʪʳʩ.ʢɺʪ) ʠ ʩʫʤʤʘʨʥʘʷ  ʚʳʨʘʙʦʪʢʘ 8,7 ʤʣʥ.ʢɺʪ. ʯ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʥʘʧʦʨʳ ʥʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ɻʕʉ ʩʦʩʪʘʚʣʷʶʪ 3 - 10ʤ. 

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʩ ʪʝʨʨʠʪʦʨʠʠ  ʨʝʩʧʫʙʣʠʢʠ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʝ 989 ʪʳʩ.ʢɺʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʱʥʦʩʪʴ  ʨʝʢ  - 854 ʪʳʩ.ʢɺʪ.  

ʇʦʪʝʥʮʠʘʣʴʥʘʷ  ʵʥʝʨʛʠʷ  ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ  ʩʪʦʢʘ  ʨʘʚʥʘ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 8,7 ʠ  7,4  

ʤʣʨʜ.ʢɺʪ.ʯʘʩʦʚ.  ɺ  ʥʘʩʪʦʷʱʝʝ  ʚʨʝʤʷ  ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ 17,7 ʤʣʥ.ʢɺʪ.ʯ. ʇʦʪʝʥʮʠʘʣ ʚ 

148 ʤʣʥ.ʢɺʪ.ʯʘʩʦʚ ʧʨʠʛʦʜʝʥ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʧʨʠ ʵʪʦʤ ʵʢʦʥʦʤʠʷ 

ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʠʪ 44,3 ʪʳʩʷʯ ʪʦʥʥ ʚ ʛʦʜ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʘʙʦʯʠʤ ʧʣʘʥʦʤ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʧʦ 

ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʚ  ʨʝʩʧʫʙʣʠʢʝ ( ʧʦʨʫʯʝʥʠʝ ʉʄ ɹʉʉʈ 

ʦʪ 6 ʘʚʛʫʩʪʘ  1987  ʛʦʜʘ  N14)  ʠʥʩʪʠʪʫʪ  "ɹʝʣʛʠʧʨʦʚʦʜʭʦʟ" ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʨʘʟʜʝʣʦʚ ʊʕʈ  ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ  ʪʝʭʥʠʯʝʩʢʦʛʦ  

ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ  ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ,  ʧʨʠʥʘʜʣʝʞʘʱʠʭ  ɹʝʣʛʣʘʚʵʥʝʨʛʦ,  ʢʘʩʘʶʱʠʭʩʷ  

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʯʘʩʪʝʡ ʛʠʜʨʦʫʟʣʘ.  ʇʨʦʚʝʜʝʥ  ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʧʦʨʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʧʨʫʜʦʚ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʘ  ʥʠʭ ʤʘʣʳʭ ɻʕʉ. 

ʀʟʫʯʝʥʳ ʠʤʝʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ ʧʦ ʧʦʪʝʥʮʠʘʣʴʥʳʤ  ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʝʩʧʫʙʣʠʢʠ, ʥʘʣʠʯʠʷ ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ 1993... 1996 ʛʦʜʘʭ  ʠʥʩʪʠʪʫʪʦʤ ʨʘʟʨʘʙʦʪʘʥʘ 

ʥʝʦʙʭʦʜʠʤʘʷ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ  ʥʘ  ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ɼʦʙʨʦʤʳʩʣʝʥʩʢʦʡ,  ʈʘʯʫʥʩʢʦʡ  ʠ  ʊʝʪʝʨʠʥʩʢʦʡ ɻʕʉ. 

ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ  ʛʠʜʨʦʩʠʣʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ɻʕʉ ʚʝʜʝʪʩʷ  ʥʠʟʢʠʤʠ ʪʝʤʧʘʤʠ. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʪʦʣʴʢʦ 8 ʤʘʣʳʭ ɻʕʉ  ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ (ɾʝʤʳʩʣʘʚʣʴʩʢʘʷ ɻʕʉ 

ɺʦʨʦʥʦʚʩʢʦʛʦ ʨ-ʥʘ, ɻʕʉ  ɺʦʡʪʦʚʱʠʟʥʘ  ɻʨʦʜʥʝʥʩʢʦʛʦ ʨ-ʥʘ, ɻʦʥʦʣʝʩ ʄʠʥʩʢʦʛʦ ʨ-ʥʘ, 

ʂʣʷʩʪʠʮʢʘʷ ɻʕʉ ʈʦʩʩʦʥʩʢʦʛʦ ʨ-ʥʘ,  ʃʦʭʦʟʚʠʥʩʢʘʷ  ɻʕʉ  ɹʘʨʘʥʦʚʠʯʩʢʦʛʦ ʨ-ʥʘ, 

ʊʝʪʝʨʠʥʩʢʘʷ ɻʕʉ  ʂʨʫʛʣʷʥʩʢʦʛʦ  ʨʘʡʦʥʘ , ɹʦʛʠʥʩʢʘʷ  ɻʕʉ  ɹʨʘʩʣʘʚʩʢʦʛʦ ʨ-ʥʘ,  

ɼʦʙʨʦʤʳʩʣʷʥʩʢʘʷ  ɻʕʉ  ʃʠʦʟʥʝʥʩʢʦʛʦ  ʨ-ʥʘ). 

ɺʝʜʝʪʩʷ  ʧpʦʝʢʪʠpʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ  ʤʘʣʦʡ  ɻʕʉ ʥʘ ɺʠʣʝʡʩʢʦʤ  

ʚʦʜʦʭpʘʥʠʣʠʱʝ ɺʠʣʝʡʩʢʦʛʦ p-ʥʘ,  ʆʣʴʭʦʚʩʢʦʡ ɻʕʉ  ʠ  ʗʥʦʚʩʢʦʡ   ɻʕʉ  ʆʩʪʨʦʚʝʮʢʦʛʦ 
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ʨ-ʥʘ,    ɻʦʤʝʣʴʩʢʦʡ  ɻʕʉ ʇʦʣʦʮʢʦʛʦ ʨ-ʥʘ,   ʈʘʯʫʥʩʢʦʡ   ɻʕʉ  ʉʤʦʨʛʦʥʩʢʦʛʦ ʨ-ʥʘ,  

ʅʦʚʦʩʝʣʢʦʚʩʢʦʡ  ɻʕʉ  ɼʷʪʣʦʚʩʢʦʛʦ  ʨ-ʥʘ,  ʃʫʢʦʤʣʴʩʢʦʡ  ɻʕʉ  ʃʠʦʟʥʝʥʩʢʦʛʦ  ʨ-ʥʘ. 

ʅʘ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ɻʕʉ  ʧʨʦʠʟʚʝʜʝʥʘ  ʟʘʤʝʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ  ʠ    

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ  ʠ  ʧʨʦʚʝʜʝʥ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʛʠʜʨʦʪʫʨʙʠʥ. 

ʆʜʥʘʢʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʩʦʚʨʝʤʝʥʥʦʡ  

ʢʦʥʮʝʧʮʠʠ ʚʳʨʘʙʦʪʢʠ ʥʘ ɻʕʉ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ  ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪʘʭ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʛʨʦʤʦʟʜʢʦʝ,  

ʤʘʪʝʨʠʘʣʦʝʤʢʦʝ, ʩʣʦʞʥʦʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ  ʚ ʚʠʜʝ ʤʦʥʦʙʣʦʢʦʚ ɻʕʋ-100, ʥʝ 

ʪʨʝʙʫʶʱʝʝ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ,   ʨʘʟʨʘʙʦʪʘʥʥʦʝ   ʠ  

ʚʳʧʫʩʢʘʝʤʦʝ  ʇʨʦʤʳʰʣʝʥʥʳʤ  ʩʦʶʟʦʤ    ç ʕʥʝʨʛʠʷ ç  ʛ.ɻʨʦʜʥʦ , ʧʨʦʭʦʜʠʪ ʠʩʧʳʪʘʥʠʝ 

ʥʘ  ʗʥʦʚʩʢʦʡ ʠ ʆʣʴʭʦʚʩʢʦʡ  ɻʕʉ  ʆʩʪʨʦʚʝʮʢʦʛʦ ʨʘʡʦʥʘ. 
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ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʢ 

ʧʝʨʚʦʡ ʦʪʥʦʩʷʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʧʨʦʝʢʪʘʭ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦ ʚʪʦʨʦʡ ʤʝʨʦʧʨʠʷʪʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʀʟ ʤʝʨʦʧʨʠʷʪʠʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʨʘʚʠʣʴʥʳʡ 

ʚʳʙʦʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ ʩʝʪʠ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʠʪʘʶʱʠʭ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʧʫʥʢʪʦʚ ʠ ʱʠʪʢʦʚ ʚʥʫʪʨʠ ʟʜʘʥʠʡ, ʢʦʣʠʯʝʩʪʚʘ 

ʦʪʭʦʜʷʱʠʭ ʧʠʪʘʶʱʠʭ ʠ ʛʨʫʧʧʦʚʳʭ ʣʠʥʠʡ, ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʶ ʠ ʤʝʨʳ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ; ʢʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʠ, ʧʨʦʢʣʘʜʢʫ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʣʣʝʣʥɹʳʭ ʣʠʥʠʡ ʠʣʠ ʟʘʤʝʥʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʝʡ 

ʥʘ ʧʨʦʚʦʜʥʠʢʠ ʙʦʣʴʰʝʛʦ ʩʝʯʝʥʠʷ, ʧʝʨʝʚʦʜ ʩʝʪʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʥʘ 660 ɺ; ʫʩʪʘʥʦʚʢʫ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʠ ʩʠʤʤʝʪʨʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʦʙʣʘʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʪʨʝʙʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. 

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʩʝʨʴʝʟʥʳʭ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ: ʚʳʨʘʚʥʠʚʘʥʠʝ ʥʘʛʨʫʟʦʢ ʬʘʟ, ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʪʦʯʝʢ 

ʪʦʢʦʨʘʟʜʝʣʘ, ʯʘʩʪʠʯʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʭʝʤʳ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʠ (ʙʝʟ ʧʨʦʢʣʘʜʢʠ ʥʦʚʳʭ 

ʣʠʥʠʡ), ʦʧʝʨʘʪʠʚʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʯʘʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʚ ʧʝʨʠʦʜʳ ʩʥʠʞʝʥʠʷ 

ʥʘʛʨʫʟʦʢ, ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ ʧʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʥʘ ʧʠʪʘʶʱʠʭ ʮʝʥʪʨʘʭ (ʧʦʜ ʥʘʛʨʫʟʢʦʡ), ʧʨʘʚʠʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʫʯʝʪʘ ʵʥʝʨʛʠʠ, 

ʨʘʩʭʦʜʫʝʤʦʡ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ ʪ.ʜ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʠʥʠʤʫʤ 

ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʠ ʥʘʠʤʝʥʴʰʠʝ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʠ 

ʵʥʝʨʛʠʠ ʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʩʝʪʠ. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠ ʦʮʝʥʠʤ ʠʭ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʝʨʴ ʚ ʩʝʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ ʟʜʘʥʠʡ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʚʦʜʥʦ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ɺʈʋ) ʠ ʯʠʩʣʘ ʦʪʭʦʜʷʱʠʭ ʣʠʥʠʡ. 

ɺ ʞʠʣʳʭ ʜʦʤʘʭ ɺʈʋ ʥʘʜʦ ʨʘʩʧʦʣʘʛʘʪʴ ʚ ʩʝʢʮʠʠ, ʙʣʠʞʘʡʰʝʡ ʢ ʧʠʪʘʶʱʝʡ ʪʷʛʦʚʦʡ 

ʧʦʜʩʪʘʥʮʠʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʘʩʯʝʪʳ, ʫʢʘʟʘʥʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ɺʈʋ ʠ ʣʠʥʠʡ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘʠʤʝʥʴʰʠʝ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ, ʥʦ ʠ 

ʙʦʣʝʝ ʫʜʦʙʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ. ʉʣʦʞʠʚʰʘʷʩʷ 

ʧʨʘʢʪʠʢʘ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʢʘʞʜʳʝ ʜʚʝïʪʨʠ ʩʝʢʮʠʠ ʦʪʜʝʣʴʥʦʛʦ ɺʈʋ ʧʨʠʚʦʜʠʪ ʢ 

ʧʝʨʝʨʘʩʭʦʜʘʤ ʩʨʝʜʩʪʚ ʠ ʫʤʝʥʴʰʝʥʠʶ ʞʠʣʦʡ ʧʣʦʱʘʜʠ, ʧʦʩʢʦʣʴʢʫ ɺʈʋ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ 

ʧʝʨʚʳʭ ʵʪʘʞʘʭ ʞʠʣʳʭ ʜʦʤʦʚ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ɺʓɹʆʈ ʕʂʆʅʆʄʀʏʅʆʁ ʉʍɽʄʓ 

ɺɽʈʊʀʂɸʃʔʅʓʍ ʋʏɸʉʊʂʆɺ (ʉʊʆʗʂʆɺ). ʏʠʩʣʦ ʩʪʦʷʢʦʚ, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʦʜʥʦʡ 

ʧʠʪʘʶɦ ʝʡ ʣʠʥʠʠ, ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ.  

ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɼʆʇʋʉʊʀʄʓʍ ʇʆʊɽʈʔ 

ʅɸʇʈʗɾɽʅʀʗ ʄɽɾɼʋ ʆʊɼɽʃʔʅʓʄʀ ʋʏɸʉʊʂɸʄʀ ʇʀʊɸʖʑʀʍ ʃʀʅʀʁ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʦʣʫʯʘʶʪʩʷ ʥʘʠʤʝʥʴʰʠʝ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ.  

ɺʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʦʨʦʜʩʢʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʠʤʝʝʪ 

ʈɸʉʇʆʃʆɾɽʅʀɽ ʊʗɻʆɺʆʁ ʇʆɼʉʊɸʅʎʀʀ (ʊʇ). ʊʷʛʦʚʘʷ ʧʦʜʩʪʘʥʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʘʩʧʦʣʦʞʝʥʘ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʤʝʩʪʫ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʧʦʪʨʝʙʠʪʝʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪ.r 

ʇɽʈɽɺʆɼ ʉɽʊɽʁ ʅɸ ʇʆɺʓʐɽʅʅʆɽ ʅɸʇʈʗɾɽʅʀɽ ʜʘʝʪ ʙʦʣʴʰʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ʅʦʨʤʳ ʪʨʝʙʫʶʪ ʧʝʨʝʚʦʜʘ ʚʩʝʭ ʩʝʪʝʡ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 220/380 ɺ, 

ʜʣʷ ʵʪʦʛʦ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜʩʪʘʥʮʠʷʭ ʟʘʤʝʥʷʶʪʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʘ ʚʥʫʪʨʠ 
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ʟʜʘʥʠʡ ʟʘʤʝʥʷʶʪʩʷ ʩʯʝʪʯʠʢʠ, ʣʘʤʧʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʜʣʷ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ, ʥʝ ʩʥʘʙʞʝʥʥʳʭ ʧʝʨʝʢʣʶʯʘʪʝʣʷʤʠ. 

ʇʆɺʓʐɽʅʀɽ ʂɸʏɽʉʊɺɸ ʅɸʈʗɾɽʅʀʗ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʤʝʨʦʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʝʪʠ ʠ ʧʨʠʝʤʥʠʢʦʚ ʚ ʟʜʘʥʠʷʭ. ʂʘʯʝʩʪʚʦ 

ʥʘʧʨʷʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʠ ʭʘʨʘʢʪʝʨʘ ʨʘʙʦʪʳ 

ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʦʚ, ʙʘʣʘʥʩʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʩʭʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʨʝʞʠʤʘ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʥʘʣʠʯʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ  ʠ 

ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ. 

ʉʅʀɾɽʅʀɽ ʅɽʈɸɺʅʆʄɽʈʅʆʉʊʀ ʅɸɻʈʋɿʆʂ ʌɸɿ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ 

ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʚ ʩʝʪʠ, ʦʜʥʘʢʦ ʫʩʪʨʘʥʠʪʴ ʧʦʣʥʦʩʪʴʶ ʘʩʠʤʤʝʪʨʠʶ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʩʣʫʯʘʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʦʚ. 
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ʋɼʂ 621.3 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʨʝʞʠʤʦʚ ʪʨʸʭʬʘʟʥʳʭ ʮʝʧʝʡ ʩ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ 

ʅʘʟʘʨʢʠʥ ʅ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʈʦʟʫʤ ʊ.ʊ., ʢ. ʪ. ʥ, ʜʦʮʝʥʪ 

 

ʋʩʣʦʚʠʷ ʩʠʤʤʝʪʨʠʠ ʚ ʪʨʸʭʬʘʟʥʳʭ ʮʝʧʷʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ ʤʦʛʫʪ ʥʝ 

ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʱʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ 

ʥʝʡʪʨʘʣʴʥʦʡ ʪʦʯʢʠ n ʧʨʠʸʤʥʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʨʝʫʛʦʣʴʥʠʢʘ ʣʠʥʝʡʥʳʭ 

ʥʘʧʨʞ̫ʝʥʠʡ, ʠ ʩʠʤʤʝʪʨʠʷ ʬʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘʨʫʰʘʝʪʩʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʫʶ ʤʝʪʦʜʠʢʫ ʛʨʘʬʦʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʪʨʸʭʬʘʟʥʦʡ ʮʝʧʠ. ʂʣʘʩʩ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʦʛʨʘʥʠʯʝʥ ʩʣʫʯʘʝʤ, ʢʦʛʜʘ: 

;j= j
A ezmZ  var;=m  var;=j  const=== aj

CB eZZZ . 

ɺʳʨʘʞʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʤʝʱʝʥʠʷ ʥʝʡʪʨʘʣʠ 

CBA

CCBBAA
nN

YYY

YEYEYE
U

++

++
=  

ʧʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʢʦʤʧʣʝʢʩʥʳʭ ʕɼʉ ʠ ʧʨʦʚʦʜʠʤʦʩʪʝʡ, ʥʝʩʣʦʞʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪʩʷ ʢ ʚʠʜʫ: 

.
2

'

a-j-

a-j-

+

-
==

jj

jj
nN

nN
eme

eme

E

U
U     (1) 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʚʚʦʜʠʤ ʚʝʣʠʯʠʥʫ a-j=D . ʇʦʜʩʪʘʚʣʷʷ ʚ (1) ʚʤʝʩʪʦ 

ʫʛʣʘ Ŭ ʨʘʟʥʦʩʪʴ D-j , ʧʦʣʫʯʠʤ: 

.
21

1'

D-

D-

+

-
=

j

j

nN
em

em
U       (2) 

ʅʘ ʦʩʥʦʚʘʥʠʠ (2) ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʜʚʘ ʩʝʤʝʡʩʪʚʘ 

ʢʨʠʚʳʭ, ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ 
Z

Z
m A=  ʠ a-j=D  

(ʨʠʩʫʥʦʢ 1). ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʧʦʩʪʨʦʝʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ (2), ʚʳʜʝʣʠʚ 

ʜʝʡʩʪʚʠʪʝʣʥɹʫʶ ʠ ʤʥʠʤʫʶ ʯʘʩʪʠ: 

î
î

ý

î
î

ü

û

D++

D
-=

D++

D+-
=

.
cos441

sin3
Im

;
cos441

cos21
Re

2

'

2

2
'

mm

m
U

mm

mm
U

nN

nN

    (3) 

ʇʦ ʬʦʨʤʫʣʘʤ (3) ʧʦʩʪʨʦʠʤ ʩʝʤʝʡʩʪʚʘ ʢʨʠʚʳʭ: ʧʝʨʚʦʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ  

m = const, ʘ ʚʪʦʨʦʝ ï ȹ = const. ʂʨʠʚʳʝ m = const ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʢʨʫʞʥʦʩʪʠ, 

ʮʝʥʪʨʳ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʝʱʝʩʪʚʝʥʥʦʡ ʦʩʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʨʠ m = 

0,5 ʦʢʨʫʞʥʦʩʪʠ ʚʳʨʦʞʜʘʶʪʩʷ ʚ ʧʨʷʤʫʶ ʣʠʥʠʶ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʤʥʠʤʦʡ ʦʩʠ ʠ 

ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʪʦʯʢʫ 0,25. ʂʦʛʜʘ ȹ ʩʪʨʝʤʠʪʩʷ ʢ Ñ180,̄ ʪʦʯʢʘ n ʫʭʦʜʠʪ ʚ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ, ʪ. ʝ. UnN ʠ ʬʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʠʝ 

ʟʥʘʯʝʥʠʷ. ɺ ʨʝʘʣʴʥʳʭ ʮʝʧʷʭ ʫʩʣʦʚʠʝ ¯=D 180  ʥʝ ʜʦʩʪʠʞʠʤʦ, ʧʦʵʪʦʤʫ ʚʩʝ ʥʘʧʨʷʞʝʥʠʷ 

ʢʦʥʝʯʥʳ, ʭʦʪʷ ʠ ʠʩʧʳʪʳʚʘʁ ʪ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ. ʌʠʟʠʯʝʩʢʠ ʦʥʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʨʝʟʦʥʘʥʩʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. 

ʍʘʨʘʢʪʝʨ ʢʨʠʚʳʭ m = const ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʫʨʘʚʥʝʥʠʝʤ ʦʢʨʫʞʥʦʩʪʠ 
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( ) () () (). ,
' D+=D fj
nN emRmKmU  

 
ʈʠʩʫʥʦʢ 1 

 

ʊʨʘʝʢʪʦʨʠʠ ʩʝʤʝʡʩʪʚʘ ʢʨʠʚʳʭ ȹ = const ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʢʨʫʞʥʦʩʪʷʤʠ, ʮʝʥʪʨʳ 

ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ +0,25 ʧʘʨʘʣʣʝʣʴʥʦ ʤʥʠʤʦʡ 

ʦʩʠ. ʉ ʚʦʟʨʘʩʪʘʥʠʝʤ ȹ ʨʘʜʠʫʩʳ ʦʢʨʫʞʥʦʩʪʝʡ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʂʨʠʚʳʝ ȹ = const 

ʦʧʠʩʚrʘʶʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

( ) () () ()
. , 1

11
' D

D+D=D
fj

nN eRKmU  
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ()mK , ()mR , ()D1K , ()D1R  ʧʨʠʤʝʥʠʤ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʧʨʠʸʤ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʨʘʜʠʫʩʦʤ ʦʢʨʫʞʥʦʩʪʠ, 

ʢʦʦʨʜʠʥʘʪʦʡ ʝʸ ʮʝʥʪʨʘ ʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʪʨʘʝʢʪʦʨʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʳ ʜʚʝ ʪʨʘʝʢʪʦʨʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʝʢʦʪʦʨʳʤ ʟʥʘʯʝʥʠʷʤ  

m ʠ ȹ, ʠ ʦʪʤʝʯʝʥʳ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ: ( )a0 ,'
mU nN , ( )a180 ,

'
mU nN  ʠ 

( )D,5,0
'
nNU . 

 
ʈʠʩʫʥʦʢ 2 

 

ʀʩʢʦʤʳʝ ʚʝʣʠʯʠʥʳ ʩʚʷʟʘʥʳ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʝʢ ʩʦʦʪʥʦhʝʥʠʷʤʠ: 

()
( ) ( )

()
( ) ( )

î
î

ý

î
î

ü

û

-
=

+
=

.
2

0 ,180 ,

;
2

0 ,180 ,

''

''

aa

aa

mUmU
mR

mUmU
mK

nNnN

nNnN

  (4) 

ʜʣʷ ʦʢʨʫʞʥʦʩʪʝʡ ʩʝʤʝʡʩʪʚʘ m = const, ʘ ʜʣʷ ʦʢʨʫʞʥʦʩʪʝʡ ʩʝʤʝʡʩʪʚʘ ȹ = const 

ʩʦʦʪʥʦʰʝʥʠʷʤʠ: 

() ( ) ()

()[ ] () îý

î
ü

û

D=+D

D=D-D

.,750Im

; ,5,0ImIm

2
1

22
1

1
'

1

RK

RUK nN
 

ʈʝʰʘʷ ʧʦʩʣʝʜʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʢʦʤʳʭ ʚʝʣʠʯʠʥ, ʧʦʣʫʯʠʤ: 

()
( )

( )

()
( )

( ) î
î
î

ý

îî
î

ü

û

D

-D
=D

D

-D
=D

.
 ,5;0Im2

,56250 ,5;0Im

;
 ;,50Im2

,56250 ,5;0Im
Im

'

'2

1

'

'2

1

nN

nN

nN

nN

U

U
R

U

U
K

    (5) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (2) 
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( )

( )

( ) î
î
î

ý

î
î
î

ü

û

D+

D
-=D

+

-
=

+

-
=

.
cos1

sin,750
,5;0Im

;
21

1
180 ,

;
21

1
0 ,

'

'

'

nN

nN

nN

U

m

m
mU

m

m
mU

a

a

    (6) 

ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʷ (6) ʚ (4) ʠ (5), ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʜʠʫʩʦʚ ʦʢʨʫʞʥʦʩʪʝʡ ʠ ʠʭ ʮʝʥʪʨʦʚ: 

()
241

3

m

m
mR

-
= ; ()

2

2

41

21

m

m
mK

-

+
=    (7) 

()
D

=D
sin

0,75
1R ; () .,75ctg0Im 1 D=DK    (8) 

ʌʦʨʤʫʣʳ (7) ʠ (8) ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʨʦʠʪʴ ʦʙʘ ʩʝʤʝʡʩʪʚʘ ʦʢʨʫʞʥʦʩʪʝʡ ʩ ʞʝʣʘʝʤʳʤ 

ʰʘʛʦʤ ʧʘʨʘʤʝʪʨʦʚ m ʠ ȹ, ʧʦʣʴʟʫʷʩʴ ʣʠʰʴ ʮʠʨʢʫʣʝʤ. 

ʇʨʠʚʝʜʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ (ʨʠʩʫʥʦʢ 1) ʜʘʸʪ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʚʤʝʩʪʥʦʤ 

ʚʣʠʷʥʠʠ m ʠ ȹ ʥʘ ʨʝʞʠʤ ʨʘʙʦʪʳ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ʪʨʸʭʬʘʟʥʦʡ ʮʝʧʠ, ʫ ʢʦʪʦʨʦʡ ʚ ʜʚʫʭ 

ʬʘʟʘʭ ʚʢʣʶʯʝʥʳ ʦʜʠʥʘʢʦʚʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɼʠʘʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʪʠʯʝʩʢʠʡ 

ʨʘʩʯʝʪ ʟʘʤʝʥʠʪʴ ʛʨʘʬʠʯʝʩʢʠʤ, ʩʚʦʜʷʱʠʤʩʷ ʢ ʠʟʤʝʨʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʩʪʦʷʥʠʡ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ ʟʘʜʘʯʫ: 

500ʣ=U  ɺ; 
¯= 30150 j

A eZ  ʆʤ; 
¯-== 30100 j

CB eZZ  ʆʤ. 

ʅʝʡʪʨʘʣʴʥʘʷ ʪʦʯʢʘ n (ʨʠʩʫʥʦʢ 1) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʝʩʝʯʝʥʠʝʤ ʦʢʨʫʞʥʦʩʪʝʡ 

,51==
Z

Z
m A  ʠ ¯=a-j=D 60 . ʀʟʤʝʨʷʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ n ʜʦ ʚʝʨʰʠʥ ʠ ʮʝʥʪʨʘ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ʣʠʥʝʡʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʥʘʭʦʜʠʤ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʬʘʟʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʥʘʧʨʷʞʝʥʠʷ ʩʤʝʱʝʥʠʷ ʥʝʡʪʨʘʣʠ: 

1,27' =aU ; 0,64' =bU ; 1,21' =cU ; 0,375' =nNU . 

ɸʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ: 

7,366
3

ʣ' ==
U

UU aa  ɺ; 8,184
3

ʣ' ==
U

UU bb  ɺ; 3,349
3

ʣ' ==
U

UU cc  ɺ; 

3,108
3

ʣ' ==
U

UU nNnN  ɺ. 
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ʋɼʂ 621.31.614.84  

ʕʣʝʢʪʨʦʛʠʪʘʨʘ ʠ ʩʠʩʪʝʤʘ ʠʟʚʣʝʯʝʥʠʷ ʟʚʫʢʘ ʥʘ ʥʝʡ 

ʀʣʴʤʦʚʩʢʠʡ ɸ.ʅ., ʂʘʨʥʘʮʝʚʠʯ ɼ.ʏ., ʂʦʙʳʣʷʢ ʀ.ʀ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʯʘʩʪʥʘʷ ɽ.ʉ., ʘʩʩʠʩʪʝʥʪ 

 

1.ʉʪʨʦʝʥʠʝ ʵʣʝʢʪʨʦʛʠʪʘʨʳ 

 
 

ɻʨʠʬ: - ʵʪʦ ʩʝʨʜʮʝ ʣʶʙʦʡ ʛʠʪʘʨʳ. ɽʩʣʠ ʦʥ ʥʝ ʠʩʧʨʘʚʝʥ, ʚʳ ʥʝ ʩʤʦʞʝʪʝ ʩʳʛʨʘʪʴ 

ʜʘʞʝ ʧʨʦʩʪʝʡʰʝʝ ʫʧʨʘʞʥʝʥʠʝ. ʆʥ ʚʣʠʷʝʪ ʥʘ ʟʚʫʢ ʥʝ ʤʝʥʴʰʝ ʯʝʤ ʣʶʙʦʡ ʠʟ ʚʘʰʠʭ 

ʜʘʪʯʠʢʦʚ. ɻʨʠʬʳ ʜʝʣʘʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʠʟ ʢʣʝʥʘ ʠʣʠ ʢʨʘʩʥʦʛʦ ʜʝʨʝʚʘ, ʧʦʨʦʜʘ ʜʝʨʝʚʘ 

ʚʣʠʷʝʪ ʥʘ ʟʚʫʢ. ʅʘʢʣʘʜʢʠ (ʩʣʦʡ ʜʝʨʝʚʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʨʠʬʘ ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥʳ 

ʣʘʜʳ) ʙʳʚʘʶʪ ʧʘʣʠʩʘʥʜʨʦʚʳʝ (ʪʝʤʥʳʝ), ʢʣʝʥʦʚʳʝ (ʩʚʝʪʣʳʝ), ʨʝʞʝ, ʥʘ ʜʦʨʦʛʠʭ 

ʠʥʩʪʨʫʤʝʥʪʘʭ, ʠʟ ʯʝʨʥʦʛʦ ʜʝʨʝʚʘ (ʯʝʨʥʳʝ). ʄʘʪʝʨʠʘʣ ʥʘʢʣʘʜʢʠ ʚʣʠʷʝʪ ʥʘ ʟʚʫʢ. 

ʊʦʣʱʠʥʘ ʛʨʠʬʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʟʚʫʢ - ʦʙʳʯʥʦ çʯʝʤ ʪʦʣʱʝ ʛʨʠʬ, ʪʝʤ ʪʦʣʱʝ ʟʚʫʢè. 

ʀʤʝʡʪʝ ʚ ʚʠʜʫ, ʯʪʦ ʧʦʥʘʯʘʣʫ ʚʳ ʤʦʞʝʪʝ ʚʩʝ ʵʪʦ ʥʝ ʫʩʣʳh ʘʪʴ.  

ʂʦʨʧʫʩ - ʦʪ ʪʦʛʦ, ʢʘʢ ʨʝʟʦʥʠʨʫʝʪ ʜʝʢʘ, ʟʘʚʠʩʠʪ ʣʴʚʠʥʘʷ ʜʦʣʷ ʟʚʫʯʘʥʠʷ ʛʠʪʘʨʳ. 

ʄʦʞʥʦ ʩʪʘʚʠʪʴ ʣʶʙʳʝ ʜʘʪʯʠʢʠ, ʥʦ ʝʩʣʠ ʜʝʢʘ çʤʝʨʪʚʘʷè, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ 

ʟʚʫʢʘ ʚʳ ʥʝ ʜʦʞʜʝʪʝʩʴ. ɼʝʢʠ ʜʝʣʘʶʪ ʠʟ ʦʣʴʭʠ, ʘʤʝʨʠʢʘʥʩʢʦʡ ʣʠʧʳ, ʷʩʝʥʷ 

(ʩʪʨʘʪʦʧʦʜʦʙʥʳʝ ʛʠʪʘʨʳ, ʟʚʦʥʢʦʝ ʟʚʫʯʘʥʠʝ), ʠʣʠ ʠʟ ʢʨʘʩʥʦʛʦ ʜʝʨʝʚʘ - ʙʦʣʝʝ ʤʷʛʢʠʡ, 

ʥʠʟʢʠʡ, ʨʦʢʦʚʳʡ ʟʚʫʢ. ʆʙʳʯʥʦ ʜʝʢʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʫʩʢʦʚ ʜʝʨʝʚʘ, ʠʤʝʡʪʝ ʚ 

ʚʠʜʫ, ʯʪʦ ʯʝʤ ʠʭ ʙʦʣʴʰʝ, ʪʝʤ ʚʝʨʦʷʪʥʝʝ ʧʦʷʚʣʝʥʠʝ çʚʦʣʯʢʦʚè - ʥʦʪ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ 

ʟʚʫʢʫ ʦʪ ʦʩʪʘʣʴʥʳʭ. ʆʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʝʡ - 3. ɼʦʙʘʚʣʶ, ʯʪʦ ʢʦʨʧʫʩʘ ʙʳʚʘʶʪ 

ʨʘʟʥʳʭ ʬʦʨʤ, ʠʤʝʶʱʠʝ ʩʚʦʠ ʥʘʟʚʘʥʠʷ. ʅʫ ʠ ʚʦʦʙʱʝ ʙʳʚʘʶʪ ʨʘʟʥʳʭ ʵʢʩʪʨʘʚʘʛʘʥʪʥʳʭ 

ʬʦʨʤ (ʩʪʨʝʣʳ, ʨʫʢʠ, ʢʦʨʦʯʝ ʢʪʦ ʚʦ ʯʪʦ ʛʦʨʘʟʜ ). ɺʦʪ ʥʝʢʦʪʦʨʳʝ: 

http://img165.imageshack.us/my.php?image=stroeniegitariri6.jpg


ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʝʪʠʢʠ. ʉʅʊʂ 65. 

 435 

                              
2.ɿʚʫʢʦʩʥʠʤʘʪʝʣʠ, ʠʭ ʩʪʨʦʝʥʠʝ ʠ ʧʨʠʤʝʨʳ 

ɿʚʫʢʦʩʥʠʤʘʪʝʣʠ (ʜʘʪʯʠʢʠ) ʧʨʝʦʙʨʘʟʫʶʪ ʢʦʣʝʙʘʥʠʷ ʩʪʨʫʥ ʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʩʠʛʥʘʣ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʪʨʫʥʘ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʦʣʝ, ʩʦʟʜʘʚʘʝʤʦʤ ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʦʤ (ʤʘʛʥʠʪʘʤʠ) ʜʘʪʯʠʢʘ. ɺʥʫʪʨʠ ʢʘʪʫʰʢʠ 

ʧʨʦʚʦʣʦʢʠ, ʥʘʤʦʪʘʥʥʦʡ ʚʦʢʨʫʛ ʵʪʠʭ ʤʘʛʥʠʪʦʚ, ʚʦʟʥʠʢʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʢʦʪʦʨʳʡ 

ʯʝʨʝʟ ʧʨʦʚʦʜʘ ʧʦʜʘʝʪʩʷ ʚ ʫʩʠʣʠʪʝʣʴ. ɿʘʯʘʩʪʫʶ ʧʦʢʫʧʢʦʡ ʙʦʣʝʝ ʜʦʨʦʛʠʭ ʜʘʪʯʠʢʦʚ ʤʦʞʥʦ 

ʫʣʫʯʰʠʪʴ ʟʚʫʯʘʥʠʝ ʙʶʜʞʝʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʠʜʘʪʴ ʥʦʚʫʶ ʦʢʨʘʩʢʫ ʜʦʨʦʛʦʡ ʛʠʪʘʨʝ, 

ʧʦʵʪʦʤʫ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʵʪʦʡ ʪʝʤʝ ʧʦʜʨʦʙʥʝʝ. ɼʘʪʯʠʢʠ ʜʝʣʷʪʩʷ ʥʘ Single ʠ Hambacker, 

ʧʘʩʩʠʚʥʳʝ ʠ ʘʢʪʠʚʥʳʝ.  

ʉʠʥʛʣʳ - ʟʚʫʢʦʩʥʠʤʘʪʝʣʠ ʩ ʦʜʥʦʡ ʢʘʪʫʰʢʦʡ (single- ʦʜʠʥʦʯʥʳʡ). ɼʣʷ ʥʠʭ 

ʭʘʨʘʢʪʝʨʝʥ ʷʨʢʠʡ çʯʠʩʪʳʡè ʟʚʫʢ. ʇʨʠ ʠʛʨʝ ʩ ʜʨʘʡʚʦʤ ʠʣʠ "ʜʠʩʪʦʨʰʥ" ʦʥʠ ʬʦʥʷʪ ʠ ʵʪʦ 

ʛʣʘʚʥʳʡ ʠʭ ʥʝʜʦʩʪʘʪʦʢ  

                                      
ʍʘʤʙʘʢʝʨʳ - ʟʚʫʢʦʩʥʠʤʘʪʝʣʠ ʩ ʜʚʫʤʷ ʢʘʪʫʰʢʘʤʠ. ʀʭ ʟʚʫʯʘʥʠʝ ʙʦʣʝʝ ʤʦʱʥʦʝ ʠ ʥʝ 

ʪʘʢʦʝ ʷʨʢʦʝ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʢʘʪʫʰʝʢ, ʩʥʠʤʘʶʱʠʭ ʟʚʫʢ, ʨʘʩʩʪʦʷʥʠʝ 15-

17 ʤʤ. ʂʦʥʩʪʨʫʢʮʠʷ ʭʘʤʙʘʢʝʨʘ ʪʘʢʦʚʘ, ʯʪʦ ʧʦʣʝʟʥʳʡ ʩʠʛʥʘʣ ʫʩʠʣʠʚʘʝʪʩʷ, ʘ ʬʦʥ 

ʧʦʜʘʚʣʷʝʪʩʷ (hambacking - ʰʫʤʦʧʦʜʘʚʣʝʥʠʝ). ʅʘ ʯʠʩʪʦʤ ʟʚʫʢʝ ʦʥʠ ʚʳʜʘʶʪ ʩʛʣʘʞʝʥʥʳʡ 

ʦʢʨʫʛʣʳʡ ʩʘʫʥʜ, ʩ ʧʝʨʝʛʨʫʟʦʤ ʟʚʫʯʘʪ ʘʛʨʝʩʩʠʚʥʦ, ʦʪʯʝʪʣʠʚʦ ʠ ʙʝʟ ʬʦʥʘ. 

                                      
3.ʉʦʟʜʘʥʠʝ ʧʨʦʩʪʝʡʰʝʛʦ ʟʚʫʢʦʩʥʠʤʘʪʝʣʷ 

Å ɼʣʷ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʘʤ ʧʦʥʘʜʦʙʠʪʩʷ:  

Å ɼʣʠʥʥʳʡ ʧʨʦʚʦʜ (ʧʨʦʚʦʣʦʢʘ), ʪʦʣʱʠʥʦʡ ʚ 2-3 ʨʘʟʘ ʪʦʣʱʝ ʚʦʣʦʩʘ, ʤʦʞʥʦ ʚʟʷʪʴ ʠʟ 

ʙʦʣʴʰʦʛʦ ʤʦʪʦʨʯʠʢʘ, ʝʩʣʠ ʪʘʢʦʚʦʡ ʠʤʝʝʪʩʷ.  

Å ʄʘʛʥʠʪ, ʧʨʠʤʝʨʥʳʤʠ ʨʘʟʤʝʨʘʤʠ 7 ʩʤ x 0.5 ʩʤ x 1 cʤ. (ʄʦʞʥʦ, ʢʦʥʝʯʥʦ, ʥʝʤʥʦʛʦ 

ʜʨʫʛʦʡ, ʠʣʠ ʝʩʣʠ ʥʝʪ ʮʝʣʴʥʦʛʦ - ʥʝʩʢʦʣʴʢʦ ʤʘʛʥʠʪʦʚ).  

Å ɾʝʣʝʟʥʳʡ ʢʦʨʧʫʩ ʧʦ ʨʘʟʤʝʨ ʤʘʛʥʠʪʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʚʘʥʥʦʯʢʘ.  

Å ʇʦʣʠʵʪʠʣʝʥ  

Å ʇʣʘʩʪʤʘʩʩʦʚʳʡ ʢʦʨʧʫʩ, ʚ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʦʤʝʱʝʥʦ ʫʩʪʨʦʡʩʪʚʦ.  

Å ʇʨʦʚʦʜ, ʚʳʭʦʜʷʱʠʡ ʠʟ ʟʚʫʢʦʩʥʠʤʘʪʝʣʷ (ʜʚʫʞʠʣʴʥʳʡ) ʠ ʜʞʝʢ (ʤʦʥʦ ʠʣʠ ʩʪʝʨʝʦ, 

ʤʠʥʠ ʠ ʪ.ʜ.).  

Å ʊʝʧʝʨʴ ʧʨʠʩʪʫʧʠʤ ʢ ʜʝʣʫ. ɽʩʣʠ ʫ ʚʘʩ ʥʝʩʢʦʣʴʢʦ ʤʘʛʥʠʪʦʚ, ʙʝʨʝʤ ʠʭ ʠ ʩʦʝʜʠʥʷʝʤ 

ʪʘʢ, ʯʪʦʙʳ ʦʪʪʘʣʢʠʚʘʣʠʩʴ. ɿʘʧʠʭʠʚʘʝʤ ʠʭ ʚ ʞʝʣʝʟʥʫʶ ʚʘʥʥʦʯʢʫ ʠ ʦʙʤʘʪʳʚʘʝʤ ʝʸ 






