
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʄɸʊɽʈʀɸʃʓ 

ʉʊʋɼɽʅʏɽʉʂʀʍ 

ʅɸʋʏʅʆ-ʇʈɸʂʊʀʏɽʉʂʀʍ 

ʂʆʅʌɽʈɽʅʎʀʁ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʄɸʊɽʈʀɸʃʓ 

ʉʊʋɼɽʅʏɽʉʂʀʍ  

ʅɸʋʏʅʆ-ʇʈɸʂʊʀʏɽʉʂʀʍ 

ʂʆʅʌɽʈɽʅʎʀʁ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʊʦʣʴʷʪʪʠ 2016 



2 

ɹɹʂ 32 

 

 

 

 

 

 

 

ʄʘʪʝʨʠʘʣʳ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ // ɺʩʝʨʦʩʩʠʡʩʢʘʷ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʘʩʧʠʨʘʥʪʦʚ, ʩʪʫʜʝʥʪʦʚ ʠ ʫʯʘʱʠʭʩʷ ʰʢʦʣ.  

ʈʝʛʠʦʥʘʣʴʥʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ. - ʊʦʣʴʷʪʪʠ: ɺʦʣʞ-

ʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ. ʊʘʪʠʱʝʚʘ, 2016. - 362 ʩ. 

 

 

 

 

ɺ 2016 ʛʦʜʫ ʚ ɺʦʣʞʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ ʛ. ʊʦʣʴʷʪʪʠ ʩʦʩʪʦʷ-

ʣʠʩʴ ʩʪʫʜʝʥʯʝʩʢʠʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ: ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʘʩʧʠʨʘʥʪʦʚ, ʩʪʫʜʝʥʪʦʚ ʠ ʫʯʘʱʠʭʩʷ ʰʢʦʣ ʠ ʈʝʛʠʦʥʘʣʥɹʘʷ 

ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʤ ʠʟʜʘʥʠʠ ʧʫʙʣʠʢʫʶʪʩʷ ʚʳʩʪʫʧʣʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 

 

 

 

 

 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʨʝʜʘʢʪʦʨʳ:  ʌʝʜʦʩʝʝʚʘ ʆ.ʖ.  

      ʃʘʰʫʢ ʆ.ɺ. 

       

       

  

 

 

 

 

 

 

 

 

 

 

É ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ, 2016 



3 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʉʆɺʈɽʄɽʅʅʓʍ  

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 

ʂʆʄʇʔʖʊɽʈʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ: ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʄʆɼɽʃɽʁ 

ʀ ʕʊɸʇʓ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

 

ɸʨʟʘʤʘʩʮʝʚ ɺ.ɺ., ɹʝʣʷʝʚ ɺ.ʉ., ʂʘʡʤʘʢʦʚ ɸ.ʖ., ʩʪʫʜʝʥʪʳ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʘʚʣʦʚʘ ɺ.ʀ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ð ʧʨʦʚʝʜʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʰʘʶʪʩʷ ʤʥʦʛʠʝ ʥʘʫʯʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʬʦʨʤʘʣʠʟʘʮʠʝʡ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦʩʪʨʦʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʡ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʢ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʪʨʝ-

ʙʫʝʪʩʷ ʚʳʜʝʣʠʪʴ ʦʪʨʘʞʘʝʤʳʝ ʚ ʤʦʜʝʣʠ ʩʚʦʡʩʪʚʘ ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʀʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʷʟʳʢ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʪʜʝʣʴʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʷʚ-

ʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ð ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʦʙʨʘʙʦʪʢʫ ʤʘʩʩʦʚʳʭ ʜʘʥʥʳʭ 

(ʥʘʧʨʠʤʝʨ, ʦʧʨʦʩʦʚ ʥʘʩʝʣʝʥʠʷ), ʚ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʵʣʝʤʝʥʪ ʩʣʫʯʘʡʥʦʩʪʠ. ɼʘʥʥʳʝ ʦʙ 

ʦʙʲʝʢʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ, ʩʦʩʪʘʚʣʷʶʪ ʪʘʙʣʠʯʥʫʶ 

ʤʦʜʝʣʴ. ɻʨʘʬʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

ɺʦʟʥʠʢʰʠʡ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʶ ʧʦʨʦʜʠʣ ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ: ʦʙʲʝʢʪʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʝ ʧʦʚʝʜʝ-

ʥʠʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʦʪʦʨʳʭ ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘ-

ʪʘ, ʥʘʟʳʚʘʶʪʩʷ ʠʤʠʪʘʮʠʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʨʠʨʦʜʳ. ʅʘʠʙʦʣʴʰʠʡ ʦʧʳʪ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʠʤʝ-

ʶʪ ʬʠʟʠʯʝʩʢʠʝ ʥʘʫʢʠ. ʊʘʢʞʝ, ɹʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ 

ʵʢʦʥʦʤʠʢʝ ʠ ʫʧʨʘʚʣʝʥʠʠ. ɺʘʞʥʝʡʰʠʤʠ ʟʘʜʘʯʘʤʠ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʟʘʜʘʯʠ ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ. ʉʨʝʜʩʪʚʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʯʝʥʳʝ ʧʳʪʘʶʪʩʷ ʨʝʰʠʪʴ ʜʘʞʝ 

ʪʘʢʫʶ ʛʣʦʙʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ, ʢʘʢ ʩʫʜʴʙʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. 

ɻʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ɺʝʩʴʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʠʧʦʤ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝ-

ʤʳ ʩ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʦʟ-

ʥʠʢʘʝʪ, ʢʦʛʜʘ ʦʙʲʝʢʪʳ ʠʣʠ ʥʝʢʦʪʦʨʳʝ ʠʭ ʩʚʦʡʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʩʦʧʦʜʯʠʥʝ-

ʥʠʷ (ʚʣʦʞʝʥʠʷ, ʥʘʩʣʝʜʦʚʘʥʠʷ). ʂʘʢ ʧʨʘʚʠʣʦ, ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠʤʝʶʪ ʩʠʩʪʝʤʳ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʦʪʥʦʰʝʥʠʷ 

ʧʦʜʯʠʥʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ: ʜʠʨʝʢʪʦʨ ʟʘʚʦʜʘ ð ʥʘʯʘʣʴʥʠʢʠ ʮʝʭʦʚ ð ʥʘʯʘʣʴʥʠʢʠ ʫʯʘʩʪ-

ʢʦʚ ð ʙʨʠʛʘʜʠʨʳ ð ʨʘʙʦʯʠʝ. ʀʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠʤʝʶʪ ʪʘʢʞʝ ʩʠʩʪʝʤʳ, ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʶʪ ʦʪʥʦʰʝʥʠʷ ʚʭʦʞʜʝʥʠʷ ʦʜʥʠʭ ʚ ʜʨʫʛʠʝ. 

ɻʨʘʬ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʟʳʚʘʝʪʩʷ ʜʝʨʝʚʦʤ. ʆʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʦʤ ʜʝ-

ʨʝʚʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʝʞʜʫ ʣʶʙʳʤʠ ʜʚʫʤʷ ʝʛʦ ʚʝʨʰʠʥʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʧʫʪʴ. ɼʝʨʝʚʴʷ ʥʝ ʩʦʜʝʨʞʘʪ ʮʠʢʣʦʚ ʠ ʧʝʪʝʣʴ. ʋ ʜʝʨʝʚʘ ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʘ ʛʣʘʚʥʘʷ ʚʝʨʰʠ-

ʥʘ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʢʦʨʥʝʤ ʜʝʨʝʚʘ. ʕʪʘ ʚʝʨʰʠʥʘ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚʚʝʨʭʫ; ʦʪ ʥʝʝ ʠʜʫʪ 

ʚʝʪʚʠ ʜʝʨʝʚʘ. ʆʪ ʢʦʨʥʷ ʥʘʯʠʥʘʝʪʩʷ ʦʪʩʯʝʪ ʫʨʦʚʥʝʡ ʜʝʨʝʚʘ. ɺʝʨʰʠʥʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʨʥʝʤ, ʦʙʨʘʟʫʶʪ ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ. ʆʪ ʥʠʭ ʠʜʫʪ ʩʚʷʟʠ ʢ ʚʝʨʰʠʥʘʤ ʚʪʦʨʦʛʦ 



4 

ʫʨʦʚʥʷ ʠ ʪ.ʜ. ʂʘʞʜʘʷ ʚʝʨʰʠʥʘ ʜʝʨʝʚʘ (ʢʨʦʤʝ ʢʦʨʥʷ) ʠʤʝʝʪ ʦʜʥʫ ʠʩʭʦʜʥʫʶ ʚʝʨʰʠʥʫ ʥʘ 

ʧʨʝʜʳʜʫʱʝʤ ʫʨʦʚʥʝ ʠ ʤʦʞʝʪ ʠʤʝʪʴ ʤʥʦʞʝʩʪʚʦ ʧʦʨʦʞʜʝʥʥʳʭ ʚʝʨʰʠʥ ʥʘ ʩʣʝʜʫʶʱʝʤ 

ʫʨʦʚʥʝ. ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʩʚʷʟʠ ʥʘʟʳʚʘʝʪʩʷ ñʦʜʠʥ ʢʦ ʤʥʦʛʠʤò. ɺʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʥʝ 

ʠʤʝʶʪ ʧʦʨʦʞʜʝʥʥʳʭ, ʥʘʟʚrʘʶʪʩʷ ʣʠʩʪʴʷʤʠ. 

ʉʪʘʥʜʘʨʪʥʳʤ ʧʨʠʝʤʦʤ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚ-

ʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʣʠʥʠʡ (ʧʦʚʝʨʭʥʦʩʪʝʡ), ʥʘʟʳʚʘʝʤʳʭ ʠʟʦʣʠʥʠʷʤʠ (ʠʟʦʧʦʚʝʨʭʥʦʩʪʷ-

ʤʠ), ʚʜʦʣʴ ʢʦʪʦʨʳʭ ʥʝʢʦʪʦʨʘʷ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ.  

ɽʱʝ ʦʜʠʥ ʠʥʪʝʨʝʩʥʳʡ ʧʨʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʛʨʘʬʠʢʠ ð ʫʩʣʦʚʥʘʷ ʨʘʩʢʨʘʩ-

ʢʘ. ʆʥʘ ʥʘʭʦʜʠʪ ʰʠʨʦʯʘʡʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʥʘʫʢʠ ʠ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʧʨʠʝʤʦʚ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʙʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤ-

ʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ ʚʩʪʘʝʪ ʧʨʦʙʣʝʤʘ ʥʘʛʣʷʜʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘʧʨʠʤʝʨ, ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ. ɼʣʷ 

ʵʪʦʛʦ ʤʦʞʥʦ ʨʠʩʦʚʘʪʴ ʠʟʦʪʝʨʤʳ ʥʘ ʬʦʥʝ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʣʦʞ-

ʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʚʳʜʘʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʚʠʜʝ ʤʥʦʛʦʮʚʝʪ-

ʥʦʡ ʢʘʨʪʠʥʳ, ʥʘ ʢʦʪʦʨʦʡ ʘʪʦʤʳ ʚʦʜʦʨʦʜʘ ʠʟʦʙʨʘʞʝʥʳ ʦʜʥʠʤ ʮʚʝʪʦʤ, ʫʛʣʝʨʦʜʘ ð ʜʨʫ-

ʛʠʤ ʠ ʪ.ʜ., ʧʨʠʯʝʤ ʘʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʰʘʨʠʢʦʤ (ʢʨʫʞʦʯʢʦʤ), ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʧʣʦʪ-

ʥʦʩʪʴ ʮʚʝʪʘ ʤʝʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ.  

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʧʦʚʝʜʝʥʠʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʩʣʝʜʫ-

ʶʱʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ (ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʩʝʭ ʠʣʠ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ):  

- ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ð ʩʣʦʞʥʘʷ ʥʝʦʜʥʦʨʦʜʥʘʷ ʩʠʩʪʝʤʘ; 

- ʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʬʘʢʪʦʨʳ ʩʣʫʯʘʡʥʦʛʦ ʧʦʚʝʜʝʥʠʷ; 

- ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʠʪʴ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ, ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʚʦ ʚʨʝʤʝʥʠ; 

- ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʝʟ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ.  

ʉʦʩʪʦʷʥʠʝ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʝʪʩʷ ʥʘʙʦʨʦʤ ʧʘʨʘ-

ʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʚ ʚʠʜʝ ʪʘʙʣʠʮ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝ-

ʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʶʪʩʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʦ-

ʰʘʛʦʚʦʤ ʨʝʞʠʤʝ. ʅʘ ʢʘʞʜʦʤ ʰʘʛʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʩʠʩʪʝʤʳ. ʇʨʦʛʨʘʤʤʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦ-

ʷʥʠʷ ʩʠʩʪʝʤʳ, ʚʳʜʘʚʘʷ ʟʥʘʯʝʥʠʷ ʝʝ ʠʩʢʦʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʧʦ ʰʘʛʘʤ ʚʨʝ-

ʤʝʥʠ ʠʣʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʝ ʩʦʙʳʪʠʡ. ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʚ ʪ.ʯ. ʘʥʠ-

ʤʠʨʦʚʘʥʥʦʝ. 

ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʧʦʜʨʘʞʘʥʠʠ ʨʝʘʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ (ʠʤʠʪʘʮʠʠ). 

ʅʘʧʨʠʤʝʨ, ʤʦʜʝʣʠʨʫʷ ʠʟʤʝʥʝʥʠʝ (ʜʠʥʘʤʠʢʫ) ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʦʣʦʥʠʠ, 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʥʦʛʦ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʣʝʜʠʪʴ ʟʘ ʩʫʜʴʙʦʡ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, 

ʩʪʘʚʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʝʛʦ ʚʳʞʠʚʘʥʠʷ, ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʪ.ʜ. ʕʪʠ ʫʩʣʦʚʠʷ ʦʙʳʯ-

ʥʦ ʟʘʜʘʶʪʩʷ ʚ ʚʝʨʙʘʣʴʥʦʡ ʬʦʨʤʝ.  

ʇʨʠʤʝʨ ʘʣʛʦʨʠʪʤʘ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʈʘʩʩʤʦʪʨʠʤ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʵʚʦʣʶʮʠʠ ʧʦʧʫʣʷʮʠʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠʟ-

ʚʝʩʪʥʫʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ñɾʠʟʥʴò, ʢʦʪʦʨʫʶ ʣʝʛʢʦ ʨʝʘʣʠʟʦʚʘʪʴ ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʠʛʨʳ ʨʘʩʩʤʦʪʨʠʤ ʢʚʘʜʨʘʪʥʦʝ ʧʦʣʝ ʠʟ n + 1 ʩʪʦʣʙʮʦʚ ʠ 

ʩʪʨʦʢ ʩ ʦʙʳʯʥʦʡ ʥʫʤʝʨʘʮʠʝʡ ʦʪ 0 ʜʦ n. ʂʨʘʡʥʠʝ ʛʨʘʥʠʯʥʳʝ ʩʪʦʣʙʮʳ ʠ ʩʪʨʦʢʠ ʜʣʷ ʫʜʦʙ-

ʩʪʚʘ ʦʧʨʝʜʝʣʠʤ ʢʘʢ ñʤʝʨʪʚʫʶ ʟʦʥʫò, ʦʥʠ ʠʛʨʘʶʪ ʣʠʰʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʦʣʴ.  

ɼʣʷ ʣʶʙʦʡ ʚʥʫʪʨʝʥʥʝʡ ʢʣʝʪʢʠ ʧʦʣʷ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (i, j) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 8 ʩʦ-

ʩʝʜʝʡ. ɽʩʣʠ ʢʣʝʪʢʘ ñʞʠʚʘʷò, ʝʝ ʟʘʢʨʘʰʠʚʘʝʤ, ʝʩʣʠ ʢʣʝʪʢʘ ñʤʝʨʪʚʘʷò, ʦʥʘ ʧʫʩʪʘʷ.  

ɿʘʜʘʜʠʤ ʧʨʘʚʠʣʘ ʠʛʨʳ. ɽʩʣʠ ʢʣʝʪʢʘ (i, j) ñʞʠʚʘʷò ʠ ʝʝ ʦʢʨʫʞʘʝʪ ʙʦʣʝʝ ʪʨʝʭ ñʞʠ-

ʚʳʭò ʢʣʝʪʦʢ, ʦʥʘ ʧʦʛʠʙʘʝʪ (ʦʪ ʧʝʨʝʥʘʩʝʣʝʥʠʷ). ñɾʠʚʘʷò ʢʣʝʪʢʘ ʪʘʢʞʝ ʧʦʛʠʙʘʝʪ, ʝʩʣʠ ʚ 



5 

ʝʝ ʦʢʨʫʞʝʥʠʠ ʥʘʭʦʜʠʪʩʷ ʤʝʥʝʝ ʜʚʫʭ ñʞʠʚʳʭò ʢʣʝʪʦʢ (ʦʪ ʦʜʠʥʦʯʝʩʪʚʘ). ñʄʝʨʪʚʘʷò ʢʣʝʪ-

ʢʘ ʦʞʠʚʘʝʪ, ʝʩʣʠ ʚʦʢʨʫʛ ʥʝʝ ʧʦʷʚʣʷʶʪʩʷ ʪʨʠ ñʞʠʚʳʝò ʢʣʝʪʢʠ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʚʝʜʝʤ ʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ A[0..n, 0..n], ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ ʧʨʠʥʠ-

ʤʘʶʪ ʟʥʘʯʝʥʠʝ 0, ʝʩʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʣʝʪʢʘ ʧʫʩʪʘʷ, ʠ 1, ʝʩʣʠ ʢʣʝʪʢʘ ñʞʠʚʘʷò. ʊʦʛʜʘ 

ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʢʠ ʩ ʢʦʦʨʜʠʥʘʪʦʡ (i, j) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ:  

S:= ɸ[I - 1, J - 1] + ɸ[I ï 1, J] +  

+ ɸ[I - 1, J + 1] + ɸ[I + 1, J - 1]  

+ ɸ[I + 1, J] + ɸ[I + 1, J + 1] +  

+ ɸ[I, J + 1] + ɸ[I, J - 1]; 

If  (ɸ[I, J] = 1) And ((S > 3) Or   

(S <)) Then B[I, J] := 0;  

If  (A[I, J] = 0) And (S = 3)  

Then B[I, J]:= 1;  

ɿʜʝʩʴ ʤʘʩʩʠʚ B[0..n, 0..n] ʦʧʨʝʜʝʣʷʝʪ ʢʦʦʨʜʠʥʘʪʳ ʧʦʣʷ ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ. ɼʣʷ 

ʚʩʝʭ ʚʥʫʪʨʝʥʥʠʭ ʢʣʝʪʦʢ ʦʪ i = 1 ʜʦ n ï 1 ʠ j = 1 ʜʦ n ï 1 ʩʧʨʘʚʝʜʣʠʚʦ ʩʢʘʟʘʥʥʦʝ ʚʳʰʝ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʩʣʝʜʫʶʱʠʝ ʧʦʢʦʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ, ʩʪʦʠʪ ʣʠʰʴ ʦʩʫʱʝ-

ʩʪʚʠʪʴ ʧʨʦʮʝʜʫʨʫ ʧʝʨʝʧʨʠʩʚʘʠʚʘʥʠʷ: 

For I:= 1 To N - 1 Do  

For J:= 1 To N - 1 Do  

A[I, J]:= B[I, J]; 

ʅʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ ʫʜʦʙʥʝʝ ʚʳʚʦʜʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʦʣʷ ʥʝ ʚ ʤʘʪʨʠʯʥʦʤ, ʘ ʚ ʛʨʘʬʠ-

ʯʝʩʢʦʤ ʚʠʜʝ.  

ʆʩʪʘʣʦʩʴ ʣʠʰʴ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʮʝʜʫʨʫ ʟʘʜʘʥʠʷ ʥʘʯʘʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʛʨʦʚʦʛʦ 

ʧʦʣʷ. ʇʨʠ ʩʣʫʯʘʡʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʦʢ ʧʦʜʭʦʜʠʪ ʘʣʛʦʨʠʪʤ  

For I := 1 To K Do  

Begin K1 := Random(N - 1);  

K2 := Random(N - 1) + 1;  

A[K1, K2] := 1  

End;  
ʀʥʪʝʨʝʩʥʝʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʘʤʦʤʫ ʟʘʜʘʚʘʪʴ ʥʘʯʘʣʴʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʯʪʦ ʣʝʛ-

ʢʦ ʦʩʫʱʝʩʪʚʠʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʵʪʦʡ ʤʦʜʝʣʴʶ ʤʦʞʥʦ ʥʘʡʪʠ, ʥʘʧʨʠʤʝʨ, 

ʫʩʪʦʡʯʠʚʳʝ ʨʘʩʩʝʣʝʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʥʠʢʦʛʜʘ ʥʝ ʧʦʛʠʙʘʶʪ, ʦʩʪʘʚʘʷʩʴ 

ʥʝʠʟʤʝʥʥʳʤʠ ʠʣʠ ʠʟʤʝʥʷʷ ʩʚʦʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʝʨʠʦʜʦʤ. ɸʙʩʦʣʶʪʥʦ 

ʥʝʫʩʪʦʡʯʠʚʳʤ (ʛʠʙʥʫʱʠʤ ʚʦ ʚʪʦʨʦʤ ʧʦʢʦʣʝʥʠʠ) ʷʚʣʝ̫ʪʩʷ ʨʘʩʩʝʣʝʥʠʝ ñʢʨʝʩʪʦʤò. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ð ʧʨʠʙʣʠʞʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʚʳʨʘʞʝʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʠʤʚʦʣʠʢʠ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʷʚʠʣʠʩʴ ʚʤʝʩʪʝ ʩ ʤʘʪʝʤʘʪʠʢʦʡ ʤʥʦʛʦ ʚʝʢʦʚ ʥʘʟʘʜ. ʆʛʨʦʤ-

ʥʳʡ ʪʦʣʯʦʢ ʨʘʟʚʠʪʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʜʘʣʦ ʧʦʷʚʣʝʥʠʝ ʕɺʄ. ʇʨʠʤʝ-

ʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʧʦʟʚʦʣʠʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʧʨʠʤʝʥʠʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʤʥʦ-

ʛʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʥʝ ʧʦʜʜʘʚʘʣʠʩʴ ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘ-

ʥʠʶ. ʈʝʘʣʠʟʦʚʘʥʥʘʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʘʟʳʚʘʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʘ ʧʨʦʚʝʜʝʥʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴ-

ʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʥʘʟʳʚʘʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ.  

ʕʪʘʧʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: 
ʇʝʨʚʳʡ ʵʪʘʧ ð ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʠ ʮʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯ-

ʥʤrʠ: 

1) ʤʦʜʝʣʴ ʥʫʞʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʫʩʪʨʦʝʥ ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ, ʢʘʢʦʚʘ 

ʝʛʦ ʩʪʨʫʢʪʫʨʘ, ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʟʘʢʦʥʳ ʨʘʟʚʠʪʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ 

ʤʠʨʦʤ (ʧʦʥʠʤʘʥʠʝ); 

2) ʤʦʜʝʣʴ ʥʫʞʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʫʯʠʪʴʩʷ ʫʧʨʘʚʣʷʪʴ ʦʙʲʝʢʪʦʤ (ʠʣʠ ʧʨʦʮʝʩʩʦʤ) ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʣʫʯʰʠʝ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʟʘʜʘʥʥʳʭ ʮʝʣʷʭ ʠ ʢʨʠʪʝʨʠʷʭ (ʫʧʨʘʚʣʝʥʠʝ); 
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3) ʤʦʜʝʣʴ ʥʫʞʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʬʦʨʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ (ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ). 

ɺʪʦʨʦʡ ʵʪʘʧ: ʦʧʨʝʜʝʣʝʥʠʝ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ; ʨʘʟʜʝʣʝʥʠʝ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʩʪʝʧʝʥʠ ʚʘʞʥʦʩʪʠ ʚʣʠʥ̫ʠʷ ʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʚʳʭʦʜʥʳʝ. ʊʘʢʦʡ 

ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ ʨʘʥʞʠʨʦʚʘʥʠʝʤ, ʠʣʠ ʨʘʟʜʝʣʝʥʠʝʤ ʧʦ ʨʘʥʛʘʤ. 

ʊʨʝʪʠʡ ʵʪʘʧ: ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝ-

ʨʝʭʦʜ ʦʪ ʘʙʩʪʨʘʢʪʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ ʤʦʜʝʣʠ ʢ ʬʦʨʤʫʣʠʨʦʚʢʝ, ʠʤʝʶʱʝʡ ʢʦʥʢʨʝʪʥʦʝ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ð ʵʪʦ ʫʨʘʚʥʝʥʠʷ, ʩʠʩʪʝʤʳ ʫʨʘʚ-

ʥʝʥʠʡ, ʩʠʩʪʝʤʳ ʥʝʨʘʚʝʥʩʪʚ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠʣʠ ʩʠʩʪʝʤʳ ʪʘʢʠʭ ʫʨʘʚʥʝ-

ʥʠʡ ʠ ʧʨ.  

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ: ʚʳʙʦʨ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʏʘʱʝ ʚʩʝʛʦ 

ʟʜʝʩʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʧʦʜʜʘʶʪʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʶ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʟʘʜʘʯʠ ʧʦʜʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ, 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʪʦʯʥʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʪ.ʜ. ʆʪ ʚʝʨʥʦʛʦ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʯʘʩʪʦ ʟʘʚʠ-

ʩʠʪ ʫʩʧʝʭ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʇʷʪʳʡ ʵʪʘʧ: ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ, ʩʦʩʪʘʚʣʝʥʠʝ ʠ ʦʪʣʘʜʢʘ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ð 

ʪʨʫʜʥʦ ʬʦʨʤʘʣʠʟʫʝʤʳʡ ʧʨʦʮʝʩʩ. ʀʟ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʥʦʛʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʳ 

ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʧʦʯʠʪʘʶʪ FORTRAN: ʢʘʢ ʚ ʩʠʣʫ ʪʨʘʜʠʮʠʡ, 

ʪʘʢ ʠ ʚ ʩʠʣʫ ʥʝʧʨʝʚʟʦʡʜʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʠʣʷʪʦʨʦʚ (ʜʣʷ ʨʘʩʯʝʪʥʳʭ ʨʘʙʦʪ) ʠ 

ʥʘʣʠʯʠʷ ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʥʝʤ ʦʛʨʦʤʥʳʭ, ʪʱʘʪʝʣʴʥʦ ʦʪʣʘʞʝʥʥʳʭ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ 

ʙʠʙʣʠʦʪʝʢ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ɺ ʭʦʜʫ ʠ ʪʘʢʠʝ ʷʟʳʢʠ, ʢʘʢ 

PASCAL, BASIC, C, ð ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʟʘʜʘʯʠ ʠ ʩʢʣʦʥʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʠ-

ʩʪʘ.  

ʐʝʩʪʦʡ ʵʪʘʧ: ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ. ʈʘʙʦʪʘ ʧʨʦʛʨʘʤʤʳ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʪʝʩʪʦ-

ʚʦʡ ʟʘʜʘʯʝ ʩ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤ ʦʪʚʝʪʦʤ. ʕʪʦ ð ʣʠʰʴ ʥʘʯʘʣʦ ʧʨʦʮʝʜʫʨʳ ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʫʶ ʪʨʫʜʥʦ ʦʧʠʩʘʪʴ ʬʦʨʤʘʣʴʥʦ ʠʩʯʝʨʧʳʚʘʶʱʠʤ ʦʙʨʘʟʦʤ. ʆʙʳʯʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦ ʩʚʦʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʩʦ-

ʯʪʝʪ ʧʨʦʛʨʘʤʤʫ ʚʝʨʥʦʡ.  

ʉʝʜʴʤʦʡ ʵʪʘʧ: ʩʦʙʩʪʚʝʥʥʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʚʳ-

ʷʩʥʷʝʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʤʦʜʝʣʴ ʨʝʘʣʴʥʦʤʫ ʦʙʲʝʢʪʫ (ʧʨʦʮʝʩʩʫ). ʄʦʜʝʣʴ ʜʦʩʪʘʪʦʯʥʦ 

ʘʜʝʢʚʘʪʥʘ ʨʝʘʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʝʩʣʠ ʥʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʘ, ʧʦʣʫʯʝʥʥʳʝ 

ʥʘ ʕɺʄ, ʩʦʚʧʘʜʘʶʪ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩ ʟʘʜʘʥʥʦʡ 

ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ. ɺ ʩʣʫʯʘʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʤʦʜʝʣʠ ʨʝʘʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ ʚʦʟʚʨʘɦ ʘʝʤʩʷ 

ʢ ʦʜʥʦʤʫ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʦʚ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ɺ ʦʩʥʦʚʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʧʦʣʦʞʠʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʨʠʥʮʠʧʳ. ʄʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʤʦʜʝʣʠ ʧʦ ʦʪʨʘʩʣʷʤ ʥʘʫʢ (ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝ-

ʣʠ ʚ ʬʠʟʠʢʝ, ʙʠʦʣʦʛʠʠ, ʩʦʮʠʦʣʦʛʠʠ ʠ ʪ.ʜ.). ʄʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʧʨʠʤʝʥʷʝʤʦʤʫ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʧʧʘʨʘʪʫ (ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʩʪʦʭʘ-

ʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʜʠʩʢʨʝʪʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʪ.ʜ.). ʅʘʢʦʥʝʮ, ʝʩʣʠ 

ʠʩʭʦʜʠʪʴ ʠʟ ʦʙʱʠʭ ʟʘʜʘʯ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʨʘʟʥʳʭ ʥʘʫʢʘʭ ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʤʫ ʘʧʧʘʨʘʪʫ, ʥʘʠʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʘ ʪʘʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ: 

- ʜʝʩʢʨʠʧʪʠʚʥʳʝ (ʦʧʠʩʘʪʝʣʴʥʳʝ) ʤʦʜʝʣʠ (ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʝ ʢʦʤʝʪʳ, 

ʚʪʦʨʛʰʝʡʩʷ ʚ ʉʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʧʨʝʜʩʢʘʟʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʝʝ 

ʧʦʣʝʪʘ, ʨʘʩʩʪʦʷʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʘ ʧʨʦʡʜʝʪ ʦʪ ɿʝʤʣʠ, ʠ ʪ.ʜ); 

- ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ (ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʥʘ ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ, ʧʳʪʘʷʩʴ ʜʦʙʠʪʴʩʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʮʝʣʠ); 

- ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʝ ʤʦʜʝʣʠ (ʥʝʨʝʜʢʦ ʧʨʠʭʦʜʠʪʩʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʧʨʠʯʝʤ ʮʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʚʝʩʴʤʘ ʧʨʦʪʠʚʦʨʝʯʠ-

ʚʳʤʠ. ʅʘʧʨʠʤʝʨ, ʟʥʘʷ ʮʝʥʳ ʥʘ ʧʨʦʜʫʢʪʳ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʧʠʱʝ, ʥʫʞʥʦ ʦʨʛʘ-

ʥʠʟʦʚʘʪʴ ʧʠʪʘʥʠʝ ʙʦʣʴʰʠʭ ʛʨʫʧʧ ʣʶʜʝʡ (ʚ ʘʨʤʠʠ, ʜʝʪʩʢʦʤ ʣʝʪʥʝʤ ʣʘʛʝʨʝ ʠ ʜʨ.) ʬʠʟʠʦ-
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ʣʦʛʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦ ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʢʘʢ ʤʦʞʥʦ ʜʝh ʝʚʣʝ.); 

- ʠʛʨʦʚʳʝ ʤʦʜʝʣʠ (ʤʦʛʫʪ ʠʤʝʪʴ ʦʪʥʦʰʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʢ ʢʦʤʧʴʶʪʝʨʥʳʤ ʠʛʨʘʤ, ʥʦ 

ʠ ʢ ʚʝʩʴʤʘ ʩʝʨʴʝʟʥʳʤ ʚʝʱʘʤ. ʅʘʧʨʠʤʝʨ, ʧʦʣʢʦʚʦʜʝʮ ʧʝʨʝʜ ʩʨʘʞʝʥʠʝʤ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝ-

ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʪʠʚʦʩʪʦʷʱʝʡ ʘʨʤʠʠ ʜʦʣʞʝʥ ʨʘʟʨʘʙʦʪʘʪʴ ʧʣʘʥ, ʚ ʢʦʪʦʨʦʤ ʫʢʘ-

ʟʘʥ ʧʦʨʷʜʦʢ ʚʚʦʜʘ ʚ ʙʦʡ ʪʝʭ ʠʣʠ ʠʥʳʭ ʯʘʩʪʝʡ ʠ ʪ.ʜ., ʫʯʠʪʳʚʘʷ ʚʦʟʤʦʞʥʫʶ ʨʝʘʢʮʠʶ ʧʨʦ-

ʪʠʚʥʠʢʘ). 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʳʭ (ʚʩʝʦʭʚʘʪʘʶʱʠʭ) ʧʨʦʮʝʩʩʦʚ, ʚʧʝʨʚʳʝ ʚʦʟʥʠʢʣʠ ʚ 

70-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʤʦʜʝʣʠ WORLD-1 (ʄʀʈ-1), WORLD-2, 

WORLD-3, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʠ ʠʟʫʯʝʥʥʳʝ ʛʨʫʧʧʦʡ ʩʦʪʨʫʜʥʠʢʦʚ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʉʐɸ) ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɼ.ʍ. ʄʝʜʦʫʟ ʠ ɼ. ʌʦʨʨʝʩʪʝʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʭ ʨʘʙʦʪ ʚ ʩʚʦʝ ʚʨʝʤʷ ʧʨʦʠʟʚʝʣʠ ʚ ʤʠʨʝ ʩʝʥʩʘʮʠʶ, ʠʙʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʮʝʥʘʨʠʝʚ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ ʚʝʣʠ ʢ ʬʠʥʘʣʘʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʢʦʥʮʦʤ ʩʚʝʪʘ (ʨʘʟʫʤʝʝʪʩʷ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ) 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʇʣʘʥʠʨʦʚʘʥʠʝ ð 

ʚʘʞʥʝʡʰʠʡ ʵʪʘʧ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʙʲʝʢʪʦʤ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠʣʠ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʨʘʩʣʠ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʠʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʝʛʠʦʥʘ, ʥʘʢʦʥʝʮ, ʛʦʩʫʜʘʨʩʪʚʘ.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

- ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʣʘʥʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ: X, Y, é;  

- ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʨʝʩʫʨʩʳ: R1, R2, é, ʟʘ ʩʯʝʪ ʢʦʪʦʨʳʭ ʵʪʠ ʧʣʘʥʦʚʳʝ ʧʦʢʘʟʘʪʝ-

ʣʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ;  

- ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʟʥʘʯʝʥʠʡ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ, ʥʘ ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ. ɿʘʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝ-

ʩʫʨʩʦʚ ʧʨʠ ʫʩʣʦʚʠʠ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʠ. ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʠ ʥʝʜʦʩʪʫʧʥʳʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʠʰʴ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʦʧʳʪʘ (ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ). ɼʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʩʪʨʦʠʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ, ʫʩʪʘʥʘʚʣʠʚʘʶɦ ʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʜʘʯʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʪʠʤʘʣʴʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʤʦʜʝʣʠ ʜʣʷ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʥʝ ʧʦʜʜʘʶʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ ʨʝʰʝʥʠʶ, ʧʦ-

ʵʪʦʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ, ʨʝʘʣʠʟʫʝʤʳʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʝʰʝʥʠʝ 

ʣʶʙʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ʝʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴʶ ʩʣʦʞ-

ʥʦʩʪʠ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʝʤ ʩʣʦʞʥʝʝ, ʯʝʤ ʩʣʦʞʥʝʝ 

ʦʧʠʩʳʚʘʝʤʳʡ ʩ ʝʝ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʠ ʪʝʤ ʧʨʦʙʣʝʤʘʪʠʯʥʝʝ ʩʪʘʥʦʚʠʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʝʪʦʚ.  

ɺ ʧʨʦʩʪʝʡʰʝʡ ʩʠʪʫʘʮʠʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ñʚʨʫʯʥʫʶò ʘʥʘʣʠʪʠʯʝ-

ʩʢʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘʡʪʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʥʝ 

ʫʜʘʝʪʩʷ ʠʟ-ʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʤʦʜʝʣʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʠʩ-

ʣʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʵʬʬʝʢʪʠʚʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʫʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʆʙʲʝʢʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʜʦʣʞʥʘ 

ʦʪʨʘʞʘʪʴ ʥʝʢʦʪʦʨʳʡ ʥʘʙʦʨ ʝʛʦ ʩʚʦʡʩʪʚ. ʉʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʟʥʘ-

ʢʦʚ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. ʋ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ 

ʩʚʦʡʩʪʚʘ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ (10 ʣʝʪ, 5 ɻʙ), ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʠ ʠʤʝʥʘʤʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. 

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʣʶʙʦʛʦ 

ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦʮʝʩʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʝʛʦ ʩ ʩʠʩʪʝʤʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ð ʚʳʧʦʣʥʠʪʴ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʦʙʲʝʢʪʘ. ɿʘʜʘʯʘ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ 

ʧʨʦʚʦʜʠʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ð ʫʧʦʨʷʜʦʯʠʪʴ ʩʚʦʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʟʫʯʘʝʤʦʤ ʦʙʲʝʢʪʝ ʜʣʷ 
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ʪʦʛʦ, ʯʪʦʙʳ ʦʪʨʘʟʠʪʴ ʠʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

ʊʘʙʣʠʯʥʳʝ ʤʦʜʝʣʠ. ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʪʘʙʣʠʮʳ, ʩʦʩʪʦʷʱʠʝ 

ʠʟ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ (ʛʨʘʬ). ɺ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʟʘʛʦʣʦʚʢʠ 

ʛʨʘʬ. ʊʘʙʣʠʯʥʳʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ. ʃʶʙʫʶ ʩʪʨʫʢʪʫ-

ʨʫ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʬʦʨʤʝ ʛʨʘʬʘ, ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʪʘʙʣʠʯʥʦʡ ʬʦʨ-

ʤʝ. ʇʨʠʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʢ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ ʥʘʟʳʚʘʝʪʩʷ ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʜʘʥʥʳʭ. 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʄʦʜʝʣʴ ð ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʚʘʝʤʳʡ ʦʙʲ-

ʝʢʪ, ʟʘʤʝʥʷʶʱʠʡ ʥʝʢʦʪʦʨʳʡ ʦʙʲʝʢʪ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ (ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ) ʠ ʚʦʩʧʨʦʠʟ-

ʚʦʜʷʱʠʡ ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʝʛʦ ʩʚʦʡʩʪʚ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʵʪʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ð ʧʨʦʚʝʜʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

 

ʄɽʍɸʊʈʆʅʅʓɽ ʉʀʉʊɽʄʓ ʆʍʈɸʅʅʆ-ʇʆɾɸʈʅʆʁ  

ʉʀɻʅɸʃʀɿɸʎʀʀ ʇʈʆʄʓʐʃɽʅʅʓʍ ʇʆʄɽʑɽʅʀʁ 

 

ɹʘʛʨʦʚ ɽ.ʃ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻʫʙʘʥʦʚ ʅ.ɻ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʩʪʘʥʮʠʡ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘ-

ʣʠʟʘʮʠʠ:  

1. ʊʨʘʜʠʮʠʦʥʥʘʷ ʧʦʨʦʛʦʚʘʷ (ʥʝʘʜʨʝʩʥʘʷ) ʧʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ.  

2. ɸʜʨʝʩʥʘʷ ʧʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ.  

3. ɸʜʨʝʩʥʦ-ʘʥʘʣʦʛʦʚʘʷ ʧʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ.  

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʨʠʟʚʘʥʘ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ (ʨʠʩʫʥʦʢ 1): 

 ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʧʦʞʘʨʘ 

 ʬʠʢʩʘʮʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

 ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʜʘʯʘ ʦʧʦʚʝʱʝʥʠʷ ʦ ʧʦʞʘʨʝ ʥʘ ʧʫʣʴʪ ʦʧʝʨʘʪʦʨʘ, ʥʘ ʧʦʩʪ ʧʦ-

ʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʠ ʥʘ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʥʘ ʜʘʥʥʦʤ ʦʙʝ̡ʢʪʝ ʩʨʝʜʩʪʚʘ ʦʧʦʚʝʱʝʥʠʷ ʦ ʧʦʞʘʨʝ. 

 ʧʦʜʘʯʘ ʢʦʤʘʥʜʳ ʥʘ ʢʦʥʝʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: ʫʩʪʘʥʦʚʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʞʘʨʦ-

ʪʫʰʝʥʠʷ, ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʠ ʜʳʤʦʫʜʘʣʝʥʠʷ, ʙʣʦʢʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʣʠʬʪʦʚ ʠ 

ʜʚʝʨʝʡ ʠ ʪ.ʜ. 

 
ʈʠʩʫʥʦʢ 1 ï ɿʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʝʪ ʧʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ 
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ʉʠʩʪʝʤʳ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʦʥʪʨʦʣʴʥʳʝ ʧʘʥʝʣʠ 

(ʧʫʣʴʪ-ʢʦʥʮʝʥʪʨʘʪʦʨ), ʠʟʚʝʱʘʪʝʣʠ (ʜʘʪʯʠʢʠ ʠ ʜʝʪʝʢʪʦʨʳ), ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʫʩʪʨʦʡʩʪʚʘ ʦʧʦʚʝʱʝʥʠʷ (ʩʠʨʝʥʳ, ʟʚʦʥʢʠ ʠ ʪ. ʧ.) ʠ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ.  

ʂʦʥʪʨʦʣʴʥʘʷ ʧʘʥʝʣʴ (ʧʨʠʝʤʥʦ-ʢʦʥʪʨʦʣʴʥʳʡ ʧʨʠʙʦʨ) - ʵʪʦ ʮʝʥʪʨʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʩʠʩʪʝʤʳ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʚʳʧʦʣʥʝʥʥʦʝ ʥʘ ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʧʨʦʛʨʘʤʤʘ 

ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪ ʚʩʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ (ʨʠʩʫʥʦʢ 2). ʂʦʥʪʨʦʣʴʥʘʷ ʧʘʥʝʣʴ ʤʦʞʝʪ 

ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʢʦʤʧʴʶʪʝʨʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʛʠ, ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʜʘʪʯʠʢʦʚ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʂʦʥʪʨʦʣʴʥʳʝ 

ʧʘʥʝʣʠ ʫʧʨʘʚʣʷʶʪ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ: ʚʢʣʶʯʘʶʪ ʩʠʨʝʥʫ, ʧʨʦʞʝʢʪʦʨ, ʜʦ-

ʟʚʘʥʠʚʘʶʪʩʷ ʧʦ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ ʧʦ ʟʘʜʘʥʥʦʤʫ ʥʦʤʝʨʫ.  

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʩʠʩʪʝʤʘʭ ʦʭʨʘʥʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʠʟʚʝʱʘʪʝʣʠ. 

ɺ ʧʨʦʩʪʳʭ ʤʦʜʝʣʷʭ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʚʳʤʠ ʤʝʪʦʜʘʤʠ, ʘ 

ʚ ʙʦʣʝʝ ʩʣʦʞʥʳʭ - ʮʠʬʨʦʚʳʤʠ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ.  

ʇʫʣʴʪ 
ʩʦʧʨʷʞʝʥʠʷ,
 ʢʦʥʪʨʦʣʷ ʠ 
ʫʧʨʘʚʣʝʥʠʷ

ʉʝʪʝʚʦʡ 
ʢʦʥʪʨʦʣʣʝʨ

ɹʣʦʢ ʨʘʜʠʦ-
ʫʧʨʘʚʣʝʥʠ̫

ɸʥʪʝʥʥʘ

ʇʫʣɹ ʪ ɼʋ

ʇʂ

ʉʝʪʝʚʦʡ 
ʢʦʥʪʨʦʣʣʝʨ

ʉʠʛʥʘʣɹ ʥʦ-ʧʫʩʢʦʚʦʡ ʙʣʦʢ ʧʦʜʘʯʠ 
ʛʘʟʘ

ɼʘʪʯʠʢ ʜʘʚʣʝʥʠ̫  
ʛʘʟʘ

ʇʨʠʚʦʜ

ɼʠʩʢʦʚʘ̫  ʟʘʜʚʠʞʢʘ

ɹʣʦʢ ɼʋ

ɹʣʦʢ ʛʘʟʦʚʦʛʦʦ 
ʧʦʞʘʨʦʪʫ ʝhʥʠ̫

(ɼʦ 8 ʙʣʦʢʦʚ)

ʇʨʠʝʤʥʦ-
ʢʦʥʪʨʦʣɹ ʥr ʡ ʙʣʦʢ

ʀʟʚʝɦ ʘʪʝʣɹ

ʀʟʚʝɦ ʘʪʝʣɹ

ɹʣʦʢ ʩʠʛʥʘʣʠʟʘʮʠʠ

RS-232

RS-485

RS-485RS-485

ʇʨʠʥʪʝʨ

RS-232

ʐʠʥʘ RS-485

ɹʣʦʢ ʦʧʦʚʝɦ ʝʥʠ̫  

ɿʚʫʢʦʚ ʝr 
ʦʧʦʚʝɦ ʘʪʝʣʠ

ʉʚʝʪʦʚ ʝr 
ʦʧʦʚʝɦ ʘʪʝʣʠ

ɼʘʪʯʠʢ
ʚʩʢʨr ʪʠ̫

ʂʣʘʚʠʘʪʫʨʘ

(ʇʉʂʋ)

 

ʈʠʩʫʥʦʢ 2ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 

 

ʉʠʩʪʝʤʳ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʦ ʩʧʦʩʦʙʫ ʧʦʜʢʣʶʯʝʥʠʷ ʠʟʚʝʱʘʪʝʣʝʡ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʨʦʚʦʜʥʳʝ ʠ ʙʝʩʧʨʦʚʦʜʥʳʝ.  

ʉʠʩʪʝʤʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 2, ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦ-

ʩʪʘʪʢʠ: 

- ʥʠʟʢʘʷ ʧʦʞʘʨʦʟʘʱʠʱʝʥʥʦʩʪʴ ʠʟ-ʟʘ ʧʨʦʚʦʜʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ RS-485; 
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- ʥʝʫʜʦʙʩʪʚʦ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʇʉʂʋ ʧʦ RS-232 (ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʢʣʶ-

ʯʝʥʠʷ ʥʦʫʪʙʫʢʘ); 

- ʩʣʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʩʠʩʪʝʤʳ ʠʟ-ʟʘ ʧʨʦʚʦʜʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ. 

ʉʠʩʪʝʤʘ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ï ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʫʩʪʨʦʡʩʪʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ (ʨʠʩʫʥʦʢ 3). ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʦʪʜʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʢʘʙʝʣʷʤʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʥʳʡ ʦʙʲʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʙʫʢʚʘʣʴʥʦ ʦʧʫʪʘʥ ʧʘʫʪʠʥʦʡ ʢʘʙʝʣʝʡ ʩʣʦʞʥʦʡ 

ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʩʪʝʤʳ. ɺʳʭʦʜ ï ʙʝʩʧʨʦʚʦʜʥʘʷ ʧʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ (ʨʠʩʫʥʦʢ 

4). ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʨʷʜ ʙʝʟʫʩʣʦʚʥʳʭ ʜʦʩʪʦʠʥʩʪʚ: 

  ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʦʜʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʠʭ ʧʦʚʨʝ-

ʞʜʝʥʠʷ, ʚʣʝʢʫʱʝʛʦ ʟʘ ʩʦʙʦʡ ʚʳʭʦʜ ʩʠʩʪʝʤʳ ʠʟ ʩʪʨʦʷ. 

  ʵʢʦʥʦʤʠʷ ʩʨʝʜʩʪʚ ʥʘ ʧʨʦʢʣʘʜʢʫ ʢʘʙʝʣʝʡ. 

  ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʪʴ ʧʦʞʘʨʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ ʚ ʫʞʝ ʧʦʣʥʦʩʪʴʶ ʧʦʩʪʨʦ-

ʝʥʥʳʭ ʠ ʦʪʜʝʣʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʙʝʟ ʢʘʧʨʝʤʦʥʪʘ. 

 
ʈʠʩʫʥʦʢ 3 ï ʉʪʨʫʢʪʫʨʘ ʤʝʭʘʪʨʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ 

 

 

 
ʈʠʩʫʥʦʢ 4 ï ʉʠʩʪʝʤʘ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ 

 

ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʚʦʜʦʚ ʢʘʙʝʣʝʡ ʠ ʰʣʝʡʬʦʚ ʫʤʝʥʴʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʤʦʥʪʘʞʘ 

ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʙʝʩʧʨʦʚʦʜʥʘʷ ʧʦʞʘʨ-

ʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʠʤʝʝʪ ʩʝʨʴʝʟʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: 
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1. ʅʠʟʢʘʷ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴ. ʃʦʞʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ ʩʠʛʥʘʣʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦ 
ʠʟ-ʟʘ ʨʘʙʦʪʳ ʤʦʱʥʳʭ ʵʣʝʢʪʨʦʧʨʠʙʦʨʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʤʦʪʦʨʦʚ ʠ ʵʣʝʢʪʨʦʛʝʥʝ-

ʨʘʪʦʨʦʚ. 

2. ʊʘʢʞʝ ʣʦʞʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 
ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

3. ɼʣʷ ʫʚʝʨʝʥʥʦʛʦ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ 
ʫʩʣʦʚʠʷʭ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. ʅʘʣʠʯʠʝ ʧʝʨʝʛʦʨʦʜʦʢ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʨʘʜʠʫʩ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. 

4. ʄʘʩʩʠʚʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʝʧʷʪʩʪʚʠʷ (ʥʘʧʨʠʤʝʨ, ʩʪʘʥʢʠ) ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ 
ʵʢʨʘʥʠʨʦʚʘʪʴ ʩʠʛʥʘʣ. 

5. ʈʘʜʠʦʢʘʥʘʣ ʥʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʜʦʩʪʘʪʦʯ-

ʥʦʡ ʩʠʣʳ, ʧʦʵʪʦʤʫ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʩʠʛʥʘʣʠʟʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʩʦʝʜʠʥʝʥʳ ʢ 

ʵʣʝʢʪʨʦʩʝʪʠ (ʯʪʦ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʠ), ʣʠʙʦ ʠʤʝʪʴ ʘʚʪʦʥʦʤʥʳʝ ʠʩ-

ʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ  

 

ʈʆʃʔ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ 

ʂʆʅʂʋʈɽʅʊʅʓʍ ʉʇɽʎʀɸʃʀʉʊʆɺ 

 

ɹʘʢʝʝʚʘ ʄ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʧʦ ʨʘʟʚʠʪʠʶ ʉʘʚʠʥʘ ʃ.ɸ. 

ʋʣʴʷʥʦʚʩʢʠʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʣʣʝʜʞ 

ʛ. ʋʣʴʷʥʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʢʘʢ ʚ ʨʝʘʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ ʝʞʝʜʥʝʚʥʦ ʧʦʷʚ-

ʣʷʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʚʤʝʩʪʝ ʩ ʥʝʡ ʨʘʩʪʝʪ ʦʙʲʝʤ ʠ ʫʨʦʚʝʥʴ 

ʩʣʦʞʥʦʩʪʠ ʥʘʚʳʢʦʚ ʝʝ ʧʦʠʩʢʘ, ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ. ʇʦʵʪʦʤʫ ʩʝʛʦʜʥʷ 

ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʩʪʘʥʦʚʠʪʩʷ ʫʤʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʪʦ-

ʢʝ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʦʚʨʝ-

ʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʙʝʟ ʢʦʪʦ-

ʨʦʡ ʥʝʚʦʟʤʦʞʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ. 

ʉʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʜʝ ʚʩʝ ʙʦʣʴʰʝʝ ʤʝʩʪʦ ʥʘʯʠʥʘʝʪ ʟʘʥʠʤʘʪʴ ʩʝʢʪʦʨ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ. 

ɹʘʟʦʚʳʝ ʦʩʥʦʚʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʝʱʸ ʚ ʰʢʦʣʝ ʠ ʧʨʠʟʚʘʥʳ 

ʦʙʝʩʧʝʯʠʪʴ ʢʘʞʜʦʤʫ ʚʳʧʫʩʢʥʠʢʫ ʢʦʤʬʦʨʪʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʆʜʥʘʢʦ ʯʘʩʪʦ ʩʪʫʜʝʥʪʳ ʦʢʘʟʳʚʘʶʪʩʷ ʙʝʩʧʦʤʦʱʥʳʤʠ ʧʨʠ ʨʝʰʝʥʠʠ 

ʪʠʧʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʟʘʜʘʯ, ʥʝ ʫʤʝʶʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʠʙʣʠʦʪʝʯʥʳʤʠ ʢʘʪʘʣʦʛʘʤʠ ʠ 

ʢʘʨʪʦʪʝʢʘʤʠ, ʩʣʘʙʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʦʩʪʴ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʣʦʭʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. 

ɺ ʫʩʣʦʚʠʷʭ ʢʦʨʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʠ ʩʠ-

ʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥ-

ʪʦʚ. ʇʨʦʙʣʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚʩʝʛʜʘ ʠ 

ʜʘʚʥʦ ʚʦʣʥʫʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʠʙʦ ʛʣʫʙʦʢʠʝ ʧʨʦʯʥʳʝ ʟʥʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʳʝ ʫʤʝʥʠʷ ʤʦ-

ʛʫʪ ʙʳʪʴ ʧʨʠʦʙʨʝʪʝʥʳ ʩʪʫʜʝʥʪʘʤʠ ʪʦʣʴʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʅʝʣʴʟʷ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʪʦʣʴʢʦ ʩʦʦʙʱʘʝʪ ʩʪʫʜʝʥʪʘʤ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʫʤʤʫ ʟʥʘʥʠʡ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʤʦʜʫʣʷʤ, ʘ ʜʘʣʝʝ ʦʥʠ ʩʘʤʠ ʩʫʤʝʶʪ ʚʟʷʪʴ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʠʤʠ ʚʩʝ ʥʝ-

ʦʙʭʦʜʠʤʦʝ. ɿʥʘʪʴ ð ʟʥʘʯʠʪ ʫʤʝʪʴ  ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʘʢʪʠʚʥʳ-

ʤʠ, ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ.  

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʜʚʫʭ ʚʠʜʦʚ: ʦʨʛʘʥʠʟʫʝʤʘʷ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʝʤ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

(ʧʦʜʛʦʪʦʚʢʘ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ, ʟʘʯʝʪʘʤ, ʥʘʧʠʩʘʥʠʝ ʨʝʬʝʨʘʪʦʚ, ʢʫʨʩʦʚʳʭ, ʜʠ-
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ʧʣʦʤʥʳʭ ʨʘʙʦʪ ʠ ʜʨ.). ʀ ʪʘ ʠ ʜʨʫʛʘʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʙʠʙʣʠʦʪʝʢ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʧʦ ʠʟʫʯʘʝʤʳʤ ʢʫʨʩʘʤ. ʆʪ ʫʤʝʥʠʷ ʦʨʠʝʥʪʠʨʦ-

ʚʘʪʴʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʩ ʝʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʢʘʢ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʚʠʜʝ, ʪʘʢ ʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʷʭ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʌɻʆʉ ʪʨʝʪʴʝ-

ʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟʣʦʞʠʣ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ï ʫʤʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʤʠʨʦʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʠ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʠʩʷ ʤʘʩʩʠʚʘʤʠ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʚʣʘʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʦʡ.  

ʂʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʚʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝ-

ʛʦ ʦʙʫʯʝʥʠʷ. ʂʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʙʠʙʣʠʦʪʝʢ ʨʘʟʚʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʚʳʢʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʙʠʙʣʠʦʪʝʢʠ ʷʚʣʷʝʪʩʷ 

ʣʠʰʴ ʯʘʩʪʴʶ ʝʝ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʠʙʣʠʦʪʝʢʠ ð ʵʣʝʤʝʥʪ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʫʟʘ, ʘ ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ ʠʭ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ, ʪʦ ʠ ʵʣʝʤʝʥʪ 

ʛʣʦʙʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʙʠʙʣʠʦʪʝʢ, ʥʘʧʨʘʚʣʝʥ-

ʥʘʷ ʥʘ ʧʨʦʧʘʛʘʥʜʫ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠʣʠ ʨʝʩʫʨʩʦʚ ʀʥʪʝʨʥʝʪ, 

ʤʦʞʝʪ ʜʘʪʴ ʩʪʫʜʝʥʪʘʤ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʜʛʦʪʦʚʢʫ ʜʣʷ ʛʨʘʤʦʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʩʣʦʞʝʥ ʠ ʤʥʦʛʦʦʙʨʘʟʝʥ. ɹʦʣʴʰʦʝ ʟʥʘʯʝ-

ʥʠʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʠʩʢʘ ʠʤʝʝʪ ʫʤʝʥʠʝ ʧʨʘʚʠʣʴʥʦ ʩʦʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʟʘʧʨʦʩ, ʘ ʠʤʝʥʥʦ ʦʧʳʪ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚ ʙʠʙʣʠʦʪʝʢʘʭ ʠ ʙʠʙʣʠʦʪʝʯʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦ-

ʤʦʛʘʝʪ ʚ ʵʪʦʤ. ɻʣʘʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʦʙʫʯʘʶʪʩʷ ʥʘ 

ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʪʴ ʢʦʤʧʴʶʪʝʨ ʜʣʷ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʛʣʘʚʥʳʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚ-

ʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʧʨʠʚʳʢʘʶʪ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʩʦʚʨʝʤʝʥʥʦʡ 

ʙʠʙʣʠʦʪʝʢʠ ʩ ʩʚʦʙʦʜʥʳʤ ʠ ʙʝʩʧʣʘʪʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʣʶʙʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ. 

ʇʦʣʫʯʠʚ ʥʘʚʳʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ ʝʱʝ ʚ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ, ʙʫʜʫʱʠʡ 

ʩʧʝʮʠʘʣʠʩʪ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʡ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʤʦʞʝʪ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʥʘʭʦ-

ʜʠʪʴ ʣʶʙʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʄʘʢʦʪʨʦʚʘ, ɻ.ɺ. ʈʘʟʚʠʪʠʝ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʀʥʪʝʨʥʝʪʘ / ɻ.ɺ. ʄʘʢʦʪʨʦʚʘ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮ. // ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʦʙʨʘ-

ʟʦʚʘʥʠʝ. ï 2008. 

 

ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʇʈʆʀɿɺʆɼʉʊɺɸ  

ʀ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓɽ ʃʀʅʀʀ 

 

ɹʘʪʠʥʴʢʠʥ ɸ.ʉ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɻʨʠʥʮʝʚʠʯ ʕ.ɺ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ð ʵʪʦ ʧʨʦʮʝʩʩ ʚ ʨʘʟʚʠʪʠʠ ʤʘʰʠʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʨʘʥʝʝ ʚʳʧʦʣʥʷʚʰʠʝʩʷ ʯʝʣʦʚʝʢʦʤ, ʧʝʨʝʜʘ-

ʶʪʩʷ ʧʨʠʙʦʨʘʤ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ. ɺʚʝʜʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦ-

ʜʫʢʮʠʠ, ʩʦʢʨʘʪʠʪʴ ʜʦʣʶ ʨʘʙʦʯʠʭ, ʟʘʥʷʪʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʦ ʚʥʝʜʨʝʥʠʷ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘʤʝʱʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʪʨʫʜʘ ʧʨʦʠʩʭʦʜʠ-

ʣʦ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʭʘʥʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʛʦ ʧʨʦʮʝʩʩʘ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʪʨʫʜ ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʩʷ ʥʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ 

(ʨʫʯʥʳʤ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʪʨʫʜʘ, ʧʦʜ-
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ʜʘʶʱʠʝʩʷ ʬʦʨʤʘʣʠʟʘʮʠʠ, ʩʪʘʥʦʚʷʪʩʷ ʦʙʲʝʢʪʦʤ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ.  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʣʠʥʠʝʡ (ɸʃ) ʥʘʟʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʩʪʘʥʢʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʘʛʨʝʛʘʪʦʚ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʦʧʨʝʜʝʣʝʥ-

ʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʷʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʙʝʟ ʫʯʘʩʪʠʷ ʦʧʝʨʘʪʦʨʦʚ. ʅʘʣʘʜ-

ʯʠʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʪʣʘʜʢʫ, ʘ 

ʪʘʢʞʝ ʟʘʛʨʫʞʘʶʪ ʟʘʛʦʪʦʚʢʠ ʚ ʥʘʯʘʣʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʠ ʩʥʠʤʘʶʪ ʠʭ ʚ ʢʦʥʮʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʚʳʧʫʩʢʘ ʜʝʪʘʣʝʡ ʨʘʟʣʠʯʘʶʪ ʣʠʥʠʠ ʦʜʥʦʧʦʪʦʯʥʳʝ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʤʥʦʛʦʧʦʪʦʯʥʳʝ ʧʘʨʘʣʣʝʣʴʥʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʅʘ ʦʜ-

ʥʦʥʦʤʝʥʢʣʘʪʫʨʥʦʡ ɸʃ ʚʳʧʫʩʢʘʶʪ ʧʦʩʪʦʷʥʥʦ ʜʝʪʘʣʠ ʦʜʥʦʛʦ ʥʘʠʤʝʥʦʚʘʥʠʷ. ʅʘ ʤʥʦʛʦʥʦ-

ʤʝʥʢʣʘʪʫʨʥʦʡ ɸʃ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʟʘʛʦʪʦʚʢʠ ʥʝʩʢʦʣʴʢʠʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʠʣʠ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʨʘʟʤʝʨʦʚ ʦʜʥʦʛʦ ʥʘʠʤʝʥʦʚʘʥʠʷ. 

ʇʦ ʪʠʧʫ ʩʚʷʟʠ ʤʝʞʜʫ ʘʛʨʝʛʘʪʘʤʠ ʨʘʟʣʠʯʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʣʠʥʠʠ ʩ ʞʝʩʪʢʦʡ ʠ ʛʠʙ-

ʢʦʡ ʩʚʷʟʴʶ. ɺ ʣʠʥʠʷʭ ʩ ʞʝʩʪʢʦʡ ʩʚʷʟʴʶ ʦʪʩʫʪʩʪʚʫʁ ʪ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʜʝʣʳ ʟʘʛʦʪʦʚʦʢ, 

ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʩʪʘʥʢʘ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʩʷ ɸʃ. ɺ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʣʠʥʠʷʭ ʩ 

ʛʠʙʢʦʡ ʩʚʷʟʴʶ ʠʤʝʶʪʩʷ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʜʝʣʳ ʟʘʛʦʪʦʚʦʢ, ʦʪʩʫʪʩʪʚʫʝʪ ʞʝʩʪʢʦʝ ʢʦʦʨʜʠ-

ʥʠʨʦʚʘʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʦʚ, ʦʩʪʘʥʦʚ ʢʘʢʦʛʦ-ʣʠʙʦ ʘʛʨʝʛʘʪʘ ʥʝ ʚʳʟʳʚʘʝʪ ʧʨʦ-

ʩʪʦʷ ʚʩʝʡ ɸʃ. 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʥʘʣʘʜʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʣʠʥʠʠ ʜʝʣʷʪ ʥʘ: ʧʝʨʝʥʘʣʘʞʠʚʘʝʤʳʝ ʠ 

ʥʝʧʝʨʝʥʘʣʘʞʠʚʘʝʤʳʝ. ʅʘ ʧʝʨʝʥʘʣʘʞʠʚʘʝʤʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʣʠʥʠʷʭ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʧʝʨʝʥʘʣʘʜʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʢʠ ʦʜʥʦʛʦ ʪʠʧʘ ʥʘ ʜʨʫʛʦʡ. ʇʦ ʚʠʜʫ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʟʘʛʦʪʦʚʦʢ ʨʘʟʣʠʯʘʶʪ ɸʃ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʨʧʫʩʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʟʘʛʦʪʦʚʦʢ 

ʪʠʧʘ ʪʝʣ ʚʨʘʱʝʥʠʷ. 

ɺ ʦʩʥʦʚʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʢʘʞʜʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʚ ʣʶ-

ʙʦʤ ʝʛʦ ʮʝʭʝ ʣʝʞʠʪ ʨʘʮʠʦʥʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ ʚʩʝʭ ʦʩʥʦʚʥʳʭ, 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʦʙʝʥʥʦʩʪʠ ʠ ʤʝʪʦʜʳ ʵʪʠʭ ʩʦʯʝʪʘʥʠʡ 

ʨʘʟʣʠʯʥʳ ʚ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʜʥʘʢʦ ʝʩʪʴ ʠ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʪʘʢʠʝ ʢʘʢ 

ʩʧʝʮʠʘʣʠʟʘʮʠʷ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ, ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ, ʧʨʷʤʦʪʦʯʥʦʩʪʴ, ʤʠʥʠʤʫʤ ʧʝʨʝʨʳ-

ʚʦʚ ʠ ʨʠʪʤʠʯʥʦʩʪʴ. 

ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʢʘʞʜʦʤ ʚʳʧʫʩʢʘʶʱʝʤ ʧʨʝʜʧʨʠʷʪʠʠ ʩʪʘʥʦʚʠʪʴʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩ ʦ ʨʘʩʰʠʨʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʣʠʥʠʠ ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʝ ʥʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʫʣʫʯʰʠʣʠ ʢʘʯʝʩʪʚʦ 

ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʷʚʠʣʦʩʴ ʙʝʟʫʩʣʦʚʥʳʤ ʧʣʶʩʦʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʅʦ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʧʨʦʩ ʥʘ ʚʳʧʫʩʢʘʝʤʫʶ ʧʨʦʜʫʢʮʠʶ, ʥʦ ʠ ʩʘʤʦ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʵʪʦʡ ʧʨʦʜʫʢʮʠʠ. ʄʥʦʛʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʣʠʥʠʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʪʠʧʘ ʜʝʪʘʣʝʡ, ʯʪʦ ʷʚʠ-

ʣʦʩʴ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠʤʝ-

ʶʱʠʭʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ.   

ʇʨʦʠʟʚʦʜʩʪʚʦ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩʝʢʪʦʨʘ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ. ʇʦ ʚʳʧʦʣʥʷʝʤʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ ʨʘʟʣʠʯʘʶʪ ʣʠʥʠʠ 

ʩʚʘʨʢʠ, ʦʢʨʘʩʢʠ, ʩʙʦʨʢʠ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʚʪʦʤʦʙʠʣʝ ʩʪʨʦʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʪʦʯʝʯʥʦʡ ʩʚʘʨʢʠ, ʨʝ-

ʘʣʠʟʫʝʤʳʡ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʘʷ ʩʚʘʨʦʯʥʘʷ ʣʠʥʠʷè. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʣʠʥʠʷ ʩʚʘʨʢʠ ʙʦʢʦʚʠʥ ʘʚʪʦʤʦʙʠʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1 
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ʈʠʩʫʥʦʢ 1 ï ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʣʠʥʠʷ ʩʚʘʨʢʠ ʙʦʢʦʚʠʥ ʘʚʪʦʤʦʙʠʣ ̫

 

ʅʘ ʩʚʘʨʦʯʥʳʭ ʨʦʙʦʪʘʭ ʩʤʦʥʪʠʨʦʚʘʥʳ ʩʚʘʨʦʯʥʳʝ ʢʣʝʱʠ, ʢʦʪʦʨʳʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʢʦʥʪʘʢʪʥʘʷ ʩʚʘʨʢʘ ʜʝʪʘʣʝʡ. ʈʦʙʦʪ-ʧʝʨʝʢʣʘʜʯʠʢ ʠʩʧʦʣʴʟʫʝʪ ʩʧʝʮʠʘʣʴʥʦʝ ʟʘʭʚʘʪʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ï ʛʨʝʡʬʝʨ ï ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʜʝʪʘʣʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʣʠʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʩʣʫʞʘʱʠʭ 

ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʜ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʥʠ-

ʤʘʶʪʩʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: ʬʠʢʩʠʨʫʶʱʘʷ ʦʩʥʘʩʪʢʘ, 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʨʦʙʦʪʳ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʫʩʪʨʦʡʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʇʈʆɹʃɽʄʓ ɺʅɽɼʈɽʅʀʗ ERP - ʉʀʉʊɽʄ 

 

ɹʦʨʪʥʠʢ ɸ.ʀ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʃʝʦʥʠʜʦʚ ɸ.ɺ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʨʦʩʩʠʡʩʢʦʛʦ ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʆʪʯʘʩʪʠ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʥʝʥhʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʢʨʠʟʠʩ, ʥʦ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʙʠʟʥʝʩ ʚ ʈʦʩʩʠʠ ʪʦʣʴʢʦ ʩʝʡʯʘʩ 

ʥʘʯʠʥʘʝʪ ʦʩʦʟʥʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʱʘʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘ-

ʤʠ. ʈʘʟʫʤʝʝʪʩʷ, ʥʘ ʣʶʙʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʫʯʝʪʘ, ʠ ʢʘʢʦʡ 

ʣʠʙʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʚʩʝ ʫʩʪʘʨʝʚʰʠʝ ʠ ʥʝʵʬʬʝʢʪʠʚʥʳʝ. ʉʚʷʟʘʥʦ 

ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʙʠʟʥʝʩʦʤ, ʠ ʣʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʥʠʭ 

ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ, ʚʧʣʦʪʴ ʜʦ ʙʘʥʢʨʦʪʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʵʪʦʤʫ, ʙʠʟ-

ʥʝʩ ʜʘʞʝ ʚ çʪʝʧʣʠʯʥʳʭè ʫʩʣʦʚʠʷʭ ʥʝ ʪʦʨʦʧʠʪʩʷ ʚʥʝʜʨʷʪʴ ERP-ʩʠʩʪʝʤʳ, ʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʥʠʤ ʩ ʦʧʘʩʢʦʡ. ʉʪʘʨʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʘʶʪ ʞʠʪʴ, ʠ ʜʦʩʪʘʚʣʷʪʴ 

ʜʠʩʢʦʤʬʦʨʪ, ʩ ʢʦʪʦʨʳʤ ʧʨʝʜʧʨʠʷʪʠʝ ʚʳʥʫʞʜʝʥʦ ʩʤʠʨʠʪʴʩʷ. 

ʉʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʥʝʙʦʣʴʰʦʝ ʦʪʩʪʫʧʣʝʥʠʝ, ʠ ʚʢʨʘʪʮʝ ʨʘʩʩʢʘʟʘʪʴ, ʯʪʦ ʞʝ ʩʦʙʦʡ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ERP-ʩʠʩʪʝʤʳ. ɸ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʥʠ ʠʟ ʩʝʙʷ ʜʘʞʝ ʥʝ ʩʪʦʣʴʢʦ ʩʠʩʪʝʤʳ, 

ʩʢʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʳʝ ʨʝʰʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʝʚʳʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʧʨʝʜʧʨʠʷ-

ʪʠʷ. ERP ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʦʜʫʣʠ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, 

ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ, ʣʦʛʠʩʪʠʢʠ, ʚʝʜʝʥʠʝ ʫʯʝʪʘ, ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, ʫʧʨʘʚʣʝʥʠʷ ʧʨʦ-

1 

2 

3 
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ʠʟʚʦʜʩʪʚʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʢʣʠʝʥʪʘʤʠ. ʂʦʨʧʦʨʘʪʠʚʥʘʷ, ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ, ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪ-

ʯʝʪʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʚʳʩʰʝʤʫ ʨʫʢʦʚʦʜʩʪʚʫ ʧʦʣʫʯʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʢʘʨʪʠʥʫ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʜʝʣʘʝʪ ERP ʩʠʩʪʝʤʫ ʥʝʟʘʤʝʥʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʪʝʢʫʱʠʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʇʦ ʩʫʪʠ, ERP ʩʠʩʪʝʤʘ ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʭʨʘʥʠʣʠʱʝ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ.  

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʵʪʦ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʝ ʨʝʰʝʥʠʷ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʚʩʝ ʘʩʧʝʢʪʳ 

ʙʠʟʥʝʩʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʜʨʫʛʦʡ ʧʨʦʙʣʝʤʝ, ʢ ʧʨʦʙʣʝʤʝ 

ʧʨʘʚʠʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʜʦʣʛʦʛʦ ʚʥʝʜʨʝʥʠʷ. ʈʝʰʝʥʠʷ ʪʘʢʦʛʦ ʤʘʩʰʪʘʙʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ çʢʦʨʦʙʦʯʥʳʝè, ʠ ʧʦʩʪʘʚʣʷʶʪʩʷ ʢʨʫʧʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤ. ʇʨʦʮʝʩʩ ʚʥʝʜʨʝ-

ʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʛʦʜʘʤʠ ʠ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʦʙʣʝʤʘʤʠ. çʈʝʣʠʟè ERP-ʩʠʩʪʝʤ ʚ 

ʠʟʥʘʯʘʣʴʥʦ ʦʛʦʚʦʨʝʥʥʳʡ ʩʨʦʢ ï ʵʪʦ ʯʪʦ-ʪʦ ʨʝʜʢʦʝ ʠ ʥʝʩʪʘʥʜʘʨʪʥʦʝ. ʇʨʦʙʣʝʤʳ ʚ ʦʩʥʦʚ-

ʥʦʤ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʟʘ ʩʪʦʣʴ ʜʦʣʛʠʡ ʩʨʦʢ ʚʥʝʜʨʝʥʠʷ ʤʝʥʷʝʪʩʷ ʨʳʥʦʢ, ʠ ʙʠʟʥʝʩ ʚʳ-

ʥʫʞʜʝʥ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʥʝʛʦ. ɼʣʷ ʠʥʪʝʛʨʘʪʦʨʘ ʨʝʰʝʥʠʷ ï ʵʪʦ ʦʟʥʘʯʘʝʪ ʧʦʚʪʦʨʥʳʡ 

ʘʥʘʣʠʟ, ʩʦʛʣʘʩʦʚʘʥʠʷ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ. ʇʦʜʦʙʥʳʝ ʧʨʦʙʣʝʤʳ ʪʘʢ ʞʝ ʤʦʛʫʪ ʯʘʩʪʦ 

ʚʦʟʥʠʢʘʶʪ ʠ ʧʦ ʚʠʥʝ ʩʘʤʦʛʦ ʟʘʢʘʟʯʠʢʘ ERP-ʩʠʩʪʝʤʳ: ʚ ʧʦʛʦʥʝ ʟʘ ʵʢʦʥʦʤʠʝʡ, ʦʥ ʤʦʞʝʪ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʢʘʢʠʭ-ʪʦ ʤʦʜʫʣʝʡ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʧʦʩʯʠʪʘʚ ʠʭ ʥʝʥʫʞʥʳʤʠ ʠʣʠ 

ʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠ. ʆʯʝʥʴ ʯʘʩʪʦ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʩʘʤ ʟʘ-

ʢʘʟʯʠʢ ʫʞʝ ʦʩʦʟʥʘʝʪ, ʯʪʦ ʵʪʠ ʤʦʜʫʣʠ ʝʤʫ ʥʫʞʥʳ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʵʢʦʥʦʤʠʪʴ ʝʤʫ ʨʝʩʫʨʩʳ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʟʘʜʝʨʞʝʢ ʚʥʝʜʨʝʥʠʷ ERP-ʩʠʩʪʝʤ (ʪʘʙʣʠʮʘ 1). 

ʊʘʢ, ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʢʨʫʧʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ 41% ʧʨʦʮʝʥʪ ʧʨʝʜʧʨʠʷʪʠʡ 

ʚʳʥʫʞʜʝʥʳ ʧʝʨʝʩʪʨʘʠʚʘʪʴ ʩʚʦʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʯʪʦʙʳ ʧʨʠʚʝʩʪʠ ʠʭ ʢ ʬʫʥʢʮʠʦʥʘʣʫ 

ERP-ʩʠʩʪʝʤʳ. ʇʨʝʜʧʨʠʷʪʠʷ ʵʪʦ ʦʩʦʟʥʘʶʪ ʠ ʤʥʦʛʠʭ ʵʪʦ ʦʪʪʘʣʢʠʚʘʝʪ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʧʦ 

ʪʦʡ ʞʝ ʩʪʘʪʠʩʪʠʢʝ ʪʦʣʴʢʦ 66% ʢʦʤʧʘʥʠʡ ʩʤʦʛʣʠ ʜʦʙʠʪʴʩʷ ʭʦʪʷ ʙʳ 50% ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ ʚ ʨʘʤʢʘʭ ʚʥʝʜʨʝʥʠʡ. ʀ ʵʪʦ ʪʦʣʴʢʦ ʤʠʨʦʚʘʷ ʩʪʘʪʠʩʪʠʢʘ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʈʦʩʩʠʠ, 

ʪʦ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʣʠʰʴ 32% ʧʨʦʝʢʪʦʚ ʟʘʚʝʨʰʠʣʠʩʴ ʫʜʘʯʥʦ.  

ɽʱʸ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʟʘʚʳʰʝʥʥʳʝ ʦʞʠʜʘʥʠʷ ʟʘʢʘʟʯʠʢʦʚ. ɿʘʯʘʩʪʫʶ ʟʘ-

ʢʘʟʯʠʢʠ ʥʝʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʚʘʶʪ ʩʚʦʠ ʞʝʣʘʥʠʷ ʠ ʪʨʝʙʫʝʤʳʝ ʟʘʪʨʘʪʳ. 

 

ʊʘʙʣʠʮʘ 1 - ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʟʘʜʝʨʞʝʢ ʚʥʝʜʨʝʥʠʷ ERP-ʩʠʩʪʝʤ 

ˉ ʇʨʠʯʠʥʘ 2011 2012 2013 

1 ɹʳʣ ʨʘʩʰʠʨʝʥ ʦʙʲʝʤ ʧʨʦʝʢʪʘ 17% 29% 29% 

2 ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ 14% 20% 29% 

3 ʇʨʦʙʣʝʤʳ ʩ ʜʘʥʥʳʤʠ 14% 17% 29% 

4 ʅʝʨʝʘʣʠʩʪʠʯʥʳʝ ʩʨʦʢʠ 8% 11% 25% 

5 ʈʝʩʫʨʩʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 13% 17% 21% 

6 ʇʨʦʙʣʝʤʳ ʩ ʦʙʫʯʝʥʠʝʤ 10% 15% 17% 

7 ʇʨʦʙʣʝʤʳ ʩ ʬʫʥʢʮʠʦʥʘʣʦʤ ʧʣʘʪʬʦʨʤ 8% 4% 13% 

8 ɼʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ 7% 14% 8% 

9 ʂʦʥʬʣʠʢʪ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 10% 12% 8% 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʥʘʧʠʩʘʥʥʦʝ ʚʳʰʝ, ERP-ʩʠʩʪʝʤʳ ʚʥʝʜʨʷʶʪ ʠ ʪʝ ʞʝ ʧʨʝʩʣʦʚʫʪʳʝ 

ʘʥʘʣʠʪʠʢʠ ʚ ʩʪʘʪʠʩʪʠʢʝ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʦʪʤʝʯʘʶʪ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʜʨʝʥʠʡ 

ERP-ʩʠʩʪʝʤ. ɼʫʤʘʶ, ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠʜʫʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʚʥʝʜʨʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ERP-ʩʠʩʪʝʤʳ, ʠ ʥʘʩ ʞʜʝʪ ʨʝʟʢʠʡ ʨʦʩʪ ʵʪʦʛʦ ʨʳʥʢʘ. 
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ʄʆɼʋʃʔ ʋʇʈɸɺʃɽʅʀʗ ɼɺʋʍʆʉɽɺʆʁ ʉʀʉʊɽʄʆʁ 

ʇʆɿʀʎʀʆʅʀʈʆɺɸʅʀʗ 

 

ɺʦʨʦʥʮʦʚ ʀ.ɺ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʊʝʪʝʥʴʢʠʥ ʖ.ɻ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʦʱʫʪʠʤʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʤʧʘʢʪʥʳʭ, ʥʘʜʝʞʥʳʭ, ʜʠ-

ʥʘʤʠʯʥʳʭ ʠ ʧʨʝʮʠʟʠʦʥʥʳʭ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʭ ʩʠʩʪʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʝʮʠʟʠʦʥʥʳʡ ʧʨʠʚʦʜ ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʩʪʘʥʢʘʭ ʏʇʋ, ʤʥʦʛʦʦʩʝʚʳʭ ʨʦʙʦʪʘʭ ʠ ʤʘʥʠʧʫʣʷʪʦʨʘʭ, ʩʠʩʪʝʤʘʭ ʙʝʩʢʦʥ-

ʪʘʢʪʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʨʘʩʪʨʦʚʳʭ ʬʦʪʦʧʣʦʪʪʝʨʘʭ, 3D ʬʨʝʟʘʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʝʯʘʪ-

ʥʳʭ ʧʣʘʪ ʠ ʪ.ʧ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʷʤʦʡ ʧʨʠʚʦʜ ʥʘ ʣʠʥʝʡʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʫʞʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʚʥʷʣʩʷ ʧʦ ʪʦʯʥʦʩʪʠ ʩ ʧʨʝʮʠʟʠʦʥʥʳʤ ʧʨʠʚʦʜʦʤ ʥʘ ʰʘʨʠʢʦ-ʚʠʥʪʦʚʳʭ 

ʧʘʨʘʭ, ʥʦ ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʝʛʦ ʧʦ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʨʷʜʫ ʜʨʫ-

ʛʠʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʩʠʩʪʝʤ ʧʨʷʤʦʛʦ ʧʨʠʚʦʜʘ: 

 ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʦʯʥʦʩʪʠ (ʜʦ Ñ0,1 ʤʢʤ) ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ; 

 ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʙʦʣʴʰʠʡ ʤʦʤʝʥʪ (ʜʦ 50 000 ʅʤ) ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜ ʥʘʛʨʫʟʢʦʡ; 

 ʢʦʤʧʘʢʪʥʦʩʪʴ, ʣʝʛʢʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ (ʦʪʩʫʪʩʪʚʫʶʪ ʪʨʘʥʩʤʠʩʩʠʷ, 
ʨʝʜʫʢʪʦʨʳ, ʤʝʭʘʥʠʟʤʳ ʧʝʨʝʜʘʯʠ, ʤʫʬʪʳ, ʧʦʜh ʠʧʥʠʢʠ ʠ ʪ.ʜ.); 

 ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʪʨʫʱʠʭʩʷ ʯʘʩʪʝʡ ʢʦʤʧʦʥʝʥʪʳ ʜʚʠʛʘʪʝʣʷ ʧʨʷʤʦʛʦ ʧʨʠʚʦ-

ʜʘ ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʠʟʥʦʩʫ, ʘ ʟʥʘʯʠʪ, ʟʘʜʘʥʥʘʷ ʪʦʯʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

 ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ; 

 ʧʨʦʩʪʦʪʘ ʠ ʫʜʦʙʩʪʚʦ ʤʦʥʪʘʞʘ; 

 ʜʚʠʛʘʪʝʣʴ ʧʨʷʤʦʛʦ ʧʨʠʚʦʜʘ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʩʤʘʟʢʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʪʨʝʙʫʝʪ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʮʠʟʠʦʥʥʦʡ ʜʚʫʭʦʩʝʚʦʡ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʢʘʥʠʨʫ-

ʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʣʠʥʝʡʥʘʷ ʦʩʴ LSMA-T ʢʦʤʧʘʥʠʠ "ʈʫʭʩʝʨʚʦʤʦʪʦʨ" 

ʥʘ ʙʘʟʝ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩʝʨʠʠ LSM-24, ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʘʣʶʤʠʥʠʝʚʳʡ ʧʨʦʬʠʣʴ 

(ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 - ʃʠʥʝʡʥʘʷ ʦʩʴ ʥʘ ʙʘʟʝ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩʝʨʠʠ LSM-24 

 

ɼʦʩʪʦʠʥʩʪʚʘ ʣʠʥʝʡʥʦʡ ʦʩʠ LSMA-T: 

  ʚʳʩʦʢʠʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʜʦ 4g); 
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  ʧʨʷʤʦʡ ʙʝʟʨʝʜʫʢʪʦʨʥʳʡ ʧʨʠʚʦʜ (ʦʪʩʫʪʩʪʚʠʝ ʣʶʬʪʘ ʠ ʚʠʙʨʘʮʠʠ ʥʘ ʙʦʣʴʰʠʭ 

ʧʝʨʝʤʝʱʝʥʠʷʭ); 

   ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ; 

  ʚʩʪʨʦʝʥʥʳʡ ʜʘʪʯʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

  ʤʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʣʝʛʢʦ ʩʦʙʠʨʘʝʤʘʷ ʚ ʧʦʨʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ.          

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʣʠʥʝʡʥʘʷ ʦʩʴ ʩʦʩʪʦʠʪ ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ ʧʨʦʬʠʣʷ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ 

ʣʠʥʝʡʥʳʤʠ ʥʘʧʨʘʚʣʷʶʱʠʤʠ, ʣʠʥʝʡʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʊʦʯʥʦʩʪʴ 

ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʤʘʛʥʠʪʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʴʶ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʩʠʥʭʨʦʥʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʣʠʥʝʡʥʦʡ 

ʦʩʠ LSMA-T ʪʨʝʙʫʝʪ ʨʝʘʣʠʟʘʮʠʠ ʚʝʩʴʤʘ ʩʣʦʞʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʀʥʪʝʨʥʝʪ ʦʙʟʦʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ TMS320F280ʭx ʢʦʤʧʘ-

ʥʠʠ Texas Instruments, ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ (DSP), ʤʥʦ-

ʛʦʢʘʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ ʐʀʄ ʠ ɸʎʇ, ʘʧʧʘʨʘʪʥʦ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ, ʷʚʣʷʶʪʩʷ ʠʜʝʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʘʩʠʥʭʨʦʥʥʳʤʠ ʠ ʚʝʥʪʠʣʴʥʳʤʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ ʩ ʚʝʢʪʦʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʮʠʟʠʦʥʥʳʤ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʥʘ 

ʙʘʟʝ ʣʠʥʝʡʥʦʡ ʦʩʠ LSMA-T ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʀʟʦʣʠʨʦʚʘʥʥ ʡr 
USB- JTAG

ʂʦʨʨʝʢʪʦʨ 
ʢʦʵʬʬʠʮʠʝʥʪʘ 
ʤʦʱʥʦʩʪʠ

ʐʠʥʘ ʥʘʧʨʷʞʝʥʠʷ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧU

ʐʠʥʘ  ʧU

ʅʘʧʨʷʞʝʥʠʝ 
ʩʝʪʠ

ʂʦʥʪʨʦʣʣʝʨ 
ʧʝʨʠʬʝʨʠʠ
(ʉɽ110\ ʈ)

I C
2

ɻʨʘʬʠ-
ʯʝʩʢʠʡ 
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ʂʣʘʚʠʘʪʫʨʘ
4ʭ4

USB ʧʦʨʪ
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I C
2

CAN ʂʦʥʪʨʦʣʣʝʨ
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ʕɼ

ʕɼ

ɼʇ

ɼʇ

IU IV

UA

UB

DSP

TMS320F28035)
ʧʨʦʮʝʩʩʦʨ

(

PWM-1A
PWM-1B
PWM-2A

PWM-2B
PWM-3A
PWM-3B

PWM-4A
PWM-4B
PWM-5A
PWM-5B
PWM-6A
PWM-6B

ADC1
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ADC5

ADC6

ADC7
ADC8

ADC9

ADC10

IU IV
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UB

t O

t O

3-ʭ ʬʘʟʥ ʡr
ʠʥʚʝʨʪʦʨ
(IRAMX16UP60A)

3-ʭ ʬʘʟʥ ʡr
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(IRAMX16UP60A)

W

U

V

W

V

U

HU

LU

HV

LV

HW

LW

HU
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HV

LV

HW

LW

ɼʘʪʯʠʢ
ʪʝʤʧʝʨʘʪʫʨʳ

ɼʘʪʯʠʢ
ʪʝʤʧʝʨʘʪʫʨʳ

ɼʘʪʯʠʢʠ ʪʦʢʘ
ʬʘʟʳ

ɼʘʪʯʠʢʠ ʪʦʢʘ
ʬʘʟʳ

PWM-7A PWM-7B

 

ʈʠʩʫʥʦʢ 2 - ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʉʋ LSMA-T 

 

ʆʩʥʦʚʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 32 ʨʘʟʨʷʜʥʳʡ DSP ʧʨʦʮʝʩʩʦʨ 

TMS320F28035 ʢʦʤʧʘʥʠʠ Texas Instruments, ʦʙʣʘʜʘʶʱʠʡ ʚʳʩʦʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʠ ʠʤʝʶʱʠʡ ʚʝʩʴʤʘ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʘʥʜ, ʧʦʜʘʚʘʝʤʳʭ ʩ ʢʣʘʚʠʘʪʫʨʳ ʠʣʠ ʩ Host ʢʦʤʧʴʶʪʝʨʘ ʧʦ ʩʝ-

ʪʠ CANOpen, DSP ʧʨʦʮʝʩʩʦʨ ʚʳʨʘʙʘʪʳʚʘʝʪ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʜʚʫʭ ʪʨʝʭʬʘʟʥʳʭ 
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ʠʥʚʝʨʪʦʨʦʚ ʩ ʧʦʤʦʱʴʶ ʰʝʩʪʠ ʤʦʜʫʣʝʡ ʐʀʄ (PWM). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʘʣʠʟʫʝʤʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʦʙʳʯʥʦʝ ʐʀʄ ʫʧʨʘʚʣʝʥʠʝ, ʪʘʢ ʠ ʚʝʢʪʦʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʚʝʥʪʠʣʴʥʳʤʠ ʣʠʥʝʡʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʩʢʘʥʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ.  

ɺʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ DSP ʧʨʦʮʝʩʩʦʨʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʫʤʷ 

ʜʚʠʛʘʪʝʣʷʤʠ, ʢʦʨʨʝʢʪʦʨʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ, ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷ-

ʟʠ, ʩʠʛʥʘʣʦʚ ʘʚʘʨʠʡʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʧʨʦʯʠʭ. 

ʀʥʚʝʨʪʦʨʳ ʬʦʨʤʠʨʫʶʪ ʪʨʝʭʬʘʟʥʳʝ ʩʠʛʥʘʣʳ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʠ ʤʦʱʥʦʩʪʠ ʜʣʷ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʘ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʳʭ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʟʘʱʠʪʘ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʚʚʝʜʝʥʠʝ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʨʝʘʣʠʟʫʝʤʳʝ ʘʣʛʦʨʠʪ-

ʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʩʠʛʥʘʣʳ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʘʪʯʠʢʦʚ ʯʝʨʝʟ ʧʨʦʩʪʝʡʰʠʝ 

ʠʥʪʝʨʬʝʡʩʥʳʝ ʩʭʝʤʳ ʧʦʜʘʶʪʩʷ ʥʘ ʜʚʘ ʚʭʦʜʘ 16 ʢʘʥʘʣʴʥʦʛʦ ɸʎʇ ʠ ʜʘʣʝʝ ʚ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʦʝ ʷʜʨʦ DSP ʧʨʦʮʝʩʩʦʨʘ. 

ʅʘ ʯʝʪʳʨʝ ʜʨʫʛʠʭ ʚʭʦʜʘ ɸʎʇ ʧʦʩʪʫʧʘʶʪ ʩʠʛʥʘʣʳ ʩ ʪʦʢʦʚʳʭ ʜʘʪʯʠʢʦʚ ʜʚʫʭ ʬʘʟ 

ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʝʢʫɦ ʝʛʦ ʧʦʣʦʞʝʥʠʷ 

ʨʦʪʦʨʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʭ ʜʘʪʯʠʢʦʚ ʧʦʣʦʞʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤʠ ʪʦʯʥʦʩʪʥʳʤʠ ʠ ʜʠʥʘʤʠ-

ʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.   

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʇʆ ʫʧʨʘʚʣʷʶʱʝʛʦ DSP ʧʨʦʮʝʩʩʦʨʘ ʚʚʦʜ ʜʘʥʥʳʭ ʩ ʢʥʦʧʦʯʥʦʡ ʢʣʘʚʠ-

ʘʪʫʨʳ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ɾʂ ʜʠʩʧʣʝʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʧʝʨʠʬʝʨʠʠ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʨʦʮʝʩʩʦʨʦʤ ʧʦ ʜʚʫʭʧʨʦʚʦʜʥʦʤʫ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ I
2
C. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʚ DSP ʧʨʦʮʝʩʩʦʨʝ ʟʘʜʝʡʩʪʚʦʚʘʥ ʩʧʝʮʠʘʣʴ-

ʥʳʡ ʤʦʜʫʣʴ, ʥʘ ʘʧʧʘʨʘʪʥʦʤ ʫʨʦʚʥʝ ʨʝʘʣʠʟʫʶʱʠʡ ʩʧʝʮʠʬʠʢʘʮʠʶ ʰʠʥʳ I
2
ʉ. 

ɼʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʫʧʨʘʚʣʷʶʱʠʤ Host ʢʦʤʧʴʶʪʝʨʦʤ ʦʙʱʝʮʝʭʦʚʦʡ ʩʝʪʠ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ CAN-ʠʥʪʝʨʬʝʡʩʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʦʥ-

ʪʨʦʣʣʝʨʘ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʘʧʧʘʨʘʪʥʦ-ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚ ʫʧʨʘʚʣʷʶʱʝʤ ʄʂ 

TMS320F28035, ʠ ʚʥʝʰʥʝʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ PHY. 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʷʶʱʝʛʦ DSP ʧʨʦʮʝʩʩʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʇʂ ʧʦ ʠʥʪʝʨʬʝʡʩʫ USB ʯʝʨʝʟ ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʡ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʘʜʘʧʪʝʨ USB-JTAG. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ JTAG ʠ ʥʘʣʠʯʠʝ Flash ʧʘʤʷʪʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ 

ʚʥʫʪʨʠʩʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ DSP ʧʨʦʮʝʩʩʦʨʘ ʚ ʩʦʩʪʘʚʝ ʨʘʙʦʪʘʶʱʝʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ ʜʘʞʝ ʙʝʟ ʦʪʢʣʶʯʝʥʠʷ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʂʘʩʢʘʜ ʢʦʨʨʝʢʪʦʨʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ (ʂʂʄ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʣʝʜʦʚʘʥʠʝ ʧʦ-

ʪʨʝʙʣʷʝʤʦʛʦ ʪʦʢʘ ʟʘ ʬʦʨʤʦʡ ʥʘʧʨʷʞʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʨʝʛʫʣʠʨʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʪʦʢʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʣʝʢʪʨʦʧʨʠ-

ʚʦʜ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʘʢʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘ. ʅʘʣʠʯʠʝ ʢʘʩʢʘʜʘ ʂʂʄ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʧʨʠ ʧʫʩʢʝ ʵʣʝʢʪʨʦʜʚʠ-

ʛʘʪʝʣʷ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʥʘʛʨʫʟʢʠ. 

ɹʣʦʢ ʧʠʪʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʫʨʦʚʥʷ ʠ ʤʦʱʥʦʩʪʠ ʜʣʷ ʨʘʙʦʪʳ ʢʦʥʪʨʦʣʣʝʨʦʚ, ɾʂ ʜʠʩʧʣʝʷ ʠ ʪʨʝʭʬʘʟʥʳʭ ʠʥʚʝʨʪʦʨʦʚ 

ʩʢʘʥʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

 

ʇʈɽʀʄʋʑɽʉʊɺɸ ʗɿʓʂɸ C++ ʇʈʀ ʆɹʋʏɽʅʀʀ ʉʊʋɼɽʅʊʆɺ  

 

ɻʘʚʨʠʣʦʚ ɸ.ɸ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʣʶʩʥʠʥʘ ɽ.ɺ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ (ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʦʥʠ ʥʫʞʥʳ) ʤʦʞʥʦ ʦʩʚʘʠʚʘʪʴ 

ʭʦʪʴ ʥʘ Pʫthʦn, ʭʦʪʴ ʥʘ ʉ (Jʘvʘ, C#, Pʘscʘl ʠ ʪ.ʜ.). ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʯʝʤ ʧʨʦʱʝ ʷʟʳʢ, ʪʝʤ ʦʥ 

ʣʫʯʰʝ: ʫ ʣʶʜʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʭʦʪʷ ʙʳ ʥʝʢʦʪʦʨʫʶ ʢʫʣʴʪʫʨʫ ʘʣʛʦʨʠʪʤʠʯʝ-
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ʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʙʘʟʠʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʋʯʘʱʠʤʩʷ ʦʪʜʝʣʴʥʳʭ ʧʨʦʬʝʩʩʠʡ (ʘʜʚʦʢʘʪʳ, ʵʢʦʥʦʤʠʩʪʳ ʧʦʚʘʨʘ ʠ ʪ.ʜ.), ʠʟʫʯʝʥʠʝ 

ʷʟʳʢʦʚ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʶ ʦʯʝʚʠʜʥʦʩʪʴ ʥʘʧʠʩʘʥʥʦʛʦ ʚʳʰʝ, ʤʥʦʛʠʤ ʩʪʫʜʝʥʪʘʤ-ʵʢʦʥʦʤʠʩʪʘʤ 

ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʧʨʝʧʦʜʘʶʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ Pascal ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʧʦ ʠʥʬʦʨʤʘ-

ʪʠʢʝ. ʉʪʫʜʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʝʱʸ ʪʦʣʢʦʤ ʜʘʞʝ ʥʝ ʫʤʝʶʪ ʨʘʙʦʪʘʪʴ ʩ Word. ʇʦʣʴʟʘ ʦʪ ʪʘʢʠʭ ʟʘ-

ʥʷʪʠʡ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ʊʦʯʥʦ ʪʘʢ ʞʝ, ʤʘʪʝʤʘʪʠʢʦʚ ʤʦʛʫʪ ʧʘʨʫ ʣʝʪ ʫʯʠʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʥʘ C/C++/Delphi/é ʥʦ ʨʘʜʠ ʯʝʛʦ? ɻʦʨʘʟʜʦ ʧʨʦʜʫʢʪʠʚʥʝʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʩʚʦʠʭ ʧʦʟʥʘʥʠʡ ʠʟʫʯʠʪʴ ʧʨʦʛʨʘʤʤʳ Mathcad, Simulink, Surfer ʠ ʪ.ʜ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʚʳʙʦʨʘ ʧʝʨʚʦʛʦ ʷʟʳʢʘ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʨʦʬʠʣʴʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ (ʥʘʧʨʠʤʝʨ, çʇʨʦʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝ-

ʨʠʷè) ʠ ʩʤʝʰʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʩ ʫʢʣʦʥʦʤ ʚ ʩʪʦʨʦʥʫ IT (ʥʘʧʨʠʤʝʨ, çʇʨʠʢʣʘʜʥʘʷ 

ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘè). ɺʦ-ʧʝʨʚʳʭ, ʫʯʝʙʥʳʡ ʧʣʘʥ ʪʘʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʢʮʠʡ ʠ ʧʨʘʢʪʠʢ (ʪ.ʢ. ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʝʨʚʳʡ 

ʷʟʳʢ ʠ ʪʦʣʴʢʦ ʧʝʨʚʳʡ ʢʫʨʩ): ʜʣʷ ʜʚʫʭ ʩʚʷʟʘʥʥʳʭ ʜʠʩʮʠʧʣʠʥ (ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʝ) ʦʢʦʣʦ 250 ʯʘʩʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, 

ʥʘʣʠʯʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʠ ʥʝʢʦʪʦʨʦʛʦ ʩʢʣʘʜʘ ʫʤʘ ʫ ʩʪʫʜʝʥʪʦʚ. ʊʘʢʠʝ ʩʪʫʜʝʥʪʳ ʯʘ-

ʱʝ ʚʩʝʛʦ ʫʞʝ ʧʨʦʙʦʚʘʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ, ʘ ʚʦʟʤʦʞʥʦ ʜʘʞʝ ʠ ʥʘʧʠʩʘʣʠ ʩʚʦʡ ʩʦʙʩʪʚʝʥ-

ʥʳʡ ʩʘʡʪ ʠʣʠ ʧʨʦʛʨʘʤʤʫ. ɼʚʝ ʵʪʠ ʧʨʠʯʠʥʳ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʜʘʶʪ ʥʝʧʣʦʭʫʶ ʙʘʟʫ ʜʣʷ 

ʥʘʯʘʣʘ ʦʙʫʯʝʥʠʷ ʠ ʧʦʥʠʞʘʶʪ ʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʷʟʳʢʫ. ʂ ʪʦʤʫ ʞʝ, ʚʳ-

ʧʫʩʢʥʠʢʘʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʨʝʜʩʪʦʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʙʦʪʘʪʴ ʚ ʠʥʜʫ-

ʩʪʨʠʠ ʨʘʟʨʘʙʦʪʢʠ ʇʆ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʙʦʨ ʧʝʨʚʦʛʦ ʷʟʳʢʘ ʜʣʷ ʥʠʭ ʦʩʦʙʦ ʚʘʞʝʥ.  

ʅʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘʯʘʣʴʥʘʷ ʙʘʟʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜʭʦʜ ʦʙʫʯʘʝʤʦʛʦ ʢ ʧʦʣʫʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ. ʗʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʛʨʘʝʪ ʟʜʝʩʴ ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ.  

ʉʫʱʝʩʪʚʫʝʪ 4 ʧʨʠʯʠʥʳ, ʧʦʯʝʤʫ ʉ++ ʩʪʦʠʪ ʚʳʙʨʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʷʟʳʢʘ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ:  

1. STL. 

2. ʉʦʯʝʪʘʥʠʝ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʠ ʥʠʟʢʦʫʨʦʚʥʝʚʳʭ ʩʨʝʜʩʪʚ. 

3. ʈʝʘʣʠʟʘʮʠʷ ʆʆʇ. 

4. ʂʦʤʧʠʣʠʨʫʝʤʳʡ ʷʟʳʢ ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʝʡ. 

ʂʦʤʧʠʣʷʪʦʨ  
C++ ʪʫʪ ʧʨʝʜʩʪʘʸʪ ʚʦ ʚʩʝʭ ʢʨʘʩʢʘʭ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʠʣʷʪʦʨʦʚ, ʨʘʟʣʠʯʥʳʝ 

ʢʦʥʩʦʣʴʥʳʝ ʢʦʤʘʥʜʳ ʠ ʵʪʘʧʳ ʩʙʦʨʢʠé ʇʝʨʚʫʶ ʧʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʥʘʧʠʩʘʪʴ ʚ 

ʨʝʜʘʢʪʦʨʝ, ʢ ʧʨʠʤʝʨʫ ñʙʣʦʢʥʦʪò ʠʣʠ ñword padò, ʙʝʟ ʨʘʟʣʠʯʥʳʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʩʨʝʜʩʪʚ, ʥʘʡʪʠ ʩʧʦʩʦʙ ʯʝʤ ʠ ʢʘʢ ʟʘʧʫʩʪʠʪʴ ʵʪʫ ʧʨʦʛʨʘʤʤʫ. ʀʤʝʥʥʦ ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ, 

ʥʘʧʨʘʚʣʷʝʪ ʩʪʫʜʝʥʪʘ ʢ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʫʩʪʨʦʝʥʦ: 

ʂʦʜ ʧʨʦʛʨʘʤʤʳ ï ʙʝʟ ʢʦʤʧʠʣʷʪʦʨʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʰʴ ʪʝʢʩʪ. 

ʂʦʤʧʠʣʷʪʦʨ ï ʧʨʦʛʨʘʤʤʘ ʟʘʧʫʩʢʘ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ, 

ʯʪʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʩ ʢʦʜʦʤ, ʯʪʦ ʙʳ ʦʥ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʬʘʡʣ ʟʘʧʫʩʢʘ. 

ʊʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ï ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʥʘʧʠʩʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʦʧʮʠʠ ʩʙʦʨʢʠ ʠ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʠʣʷʪʦʨʦʚ. 

ʂʦʜ, ʢʦʪʦʨʳʡ ʥʘʧʠʩʘʥ ʨʘʟʨʘʙʦʪʯʠʢʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʠ ʟʘʨʘʥʝʝ ʦʙʨʘʙʦʪʘʥ 

(ʥʘʧʨʠʤʝʨ, ʧʨʝʧʨʦʮʝʩʩʦʨʦʤ). 

ɹʫʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʦʩʦʟʥʘʝʪ, ʯʪʦ ʢʦʜ ʩʘʤ ʧʦ ʩʝʙʝ ʥʝ ʟʘʧʫʩʢʘʝʪʩʷ (ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʦʥ ʙʳʪʴ ʤʦʞʝʪ ʠ ʟʘʠʥʪʝʨʝʩʫʝʪʩʷ, ʢʘʢ ʨʘʙʦʪʘʝʪ, ʥʘʧʨʠʤʝʨ, ʠʥʪʝʨʧʨʝʪʘʪʦʨ Pʫthon ʠʣʠ 

JIʊ-ʢʦʤʧʠʣʷʮʠʷ). ʏʝʣʦʚʝʢ ʙʫʜʝʪ ʟʘʜʘʚʘʪʴ ʩʝʙʝ ʚʦʧʨʦʩʳ: çɸ ʧʦʯʝʤʫ?è, çɸ ʚ ʯʸʤ ʨʘʟʣʠ-

ʯʠʷ?è, çɸ ʢʘʢ?è. ʅʝ ʙʫʜʝʪ ʥʠʢʘʢʠʭ ʠʣʣʶʟʦʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦ ʧʦʚʦʜʫ ʪʦʛʦ, ʯʪʦ ʚʩʸ 

ʨʘʙʦʪʘʝʪ ʧʦ ʥʘʞʘʪʠʶ ʜʚʫʭ ʚʦʣʰʝʙʥʳʭ ʢʥʦʧʦʢ ʠʣʠ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ. 

ʉʪʫʜʝʥʪ ʙʫʜʝʪ ʟʥʘʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʙʦʨʢʠ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʠ ʯʪʦ ʠʩʭʦʜʥʳʡ 

ʢʦʜ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥ ʩʪʦʨʦʥʥʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʱʝʤ, ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ IDE, ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʫʜʦʙʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦ-
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ʛʨʘʤʤ, ʚʳʧʦʣʥʷʶʱʠʡ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʚ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʛʠʙʢʦʩʪʠ ʦʪ ʥʝʸ ʤʦʞʥʦ ʦʪʢʘʟʘʪʴʩʷ ʠʣʠ ʨʘʩʰʠʨʠʪʴ. 

ʉʪʘʪʠʯʝʩʢʘʷ ʪʠʧʠʟʘʮʠʷ 

ʅʘ ʧʨʠʤʝʨʝ ʷʟʳʢʘ ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʝʡ ʧʨʦʱʝ ʧʦʥʷʪʴ, ʯʪʦ ʪʘʢʦʝ ʪʠʧʳ ʜʘʥ-

ʥʳʭ, ʟʘʯʝʤ ʦʥʠ ʥʫʞʥʳ ʠ ʦʪ ʯʝʛʦ ʟʘʚʠʩʷʪ. ɿʘʤʝʪʥʦ, ʯʪʦ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʲʷʚʣʝʥʠʝ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʠʥʠʮʠʘʣʠʟʘʮʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʷʟʳʢʘ ʉ++ ʜʘʸʪ ʵʪʦ ʷʚʥʦ 

ʧʦʥʷʪʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʩʫʪʠ ʪʦʛʦ, ʢʘʢ ʨʘʙʦʪʘʶʪ ʵʪʠ ʤʝʭʘ-

ʥʠʟʤʳ ʚ ʜʨʫʛʠʭ ʗʇ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʤʦʞʥʦ ʥʘ ʨʝʘʣʴʥʳʭ ʧʨʠʤʝʨʘʭ ʧʦʥʷʪʴ, ʯʝʤ ʙʝʟ ʟʥʘ-

ʢʦʚʳʝ ʮʝʣʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʮʝʣʳʭ ʩʦ ʟʥʘʢʦʤ, ʯʝʤ ʦʪʣʠʯʘʶʪʩʷ ʯʠʩʣʘ ʜʚʦʡʥʦʡ ʠ ʦʜʠʥʘʨ-

ʥʦʡ ʪʦʯʥʦʩʪʠ, ʯʝʤ ʦʪʣʠʯʘʝʪʩʷ ʩʠʤʚʦʣ ʦʪ ʩʪʨʦʢʠ ʠ ʪ.ʜ. 

ɺʳʩʦʢʦʫʨʦʚʥʝʚʳʝ ʠ ʥʠʟʢʦʫʨʦʚʥʝʚʳʝ ʩʨʝʜʩʪʚʘ 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʩʨʝʜʩʪʚ, ʢʘʢ ʫʢʘʟʘʪʝʣʠ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʳʜʝʣʝʥʠʝ ʧʘʤʷʪʠ, 

ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ (ʠʣʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʥʠʤʘʥʠʶ), ʯʪʦ ʪʘʢʦʝ ʩʪʝʢ, ʢʫʯʘ, 

ʩʪʝʢ ʚʳʟʦʚʦʚ, ʨʘʩʢʨʫʪʢʘ ʩʪʝʢʘ ʠ ʪ.ʜ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʟʘʢʨʝʧʣʷʝʪʩʷ ʧʦʥʠʤʘ-

ʥʠʝ ʢʦʥʮʝʧʮʠʠ ʘʜʨʝʩʦʚ ʠ ʘʜʨʝʩʥʦʡ ʘʨʠʬʤʝʪʠʢʠ. ʅʘ ʧʨʠʤʝʨʘʭ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ, ʯʪʦ ʧʘ-

ʤʷʪʴ ʥʘʜʦ ʚʳʜʝʣʷʪʴ, ʦʩʚʦʙʦʞʜʘʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʥʝ ʙʝʩʢʦʥʝʯʥʘʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ 

ʫʪʝʯʢʠ ʧʘʤʷʪʠ. ɺ ʙʫʜʫʱʝʤ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʷʟʳʢʦʚ ʩ GC ʧʨʦʱʝ ʙʫʜʝʪ ʧʦʥʷʪʴ, ʯʪʦ ʞʝ ʵʪʦ 

ʪʘʢʦʝ. 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʧʨʦʩʪʦʡ ʤʝʭʘʥʠʟʤ ʧʝʨʝʜʘʯʠ ʟʥʘʯʝʥʠʡ ʧʦ ʩʩʳʣʢʝ, ʟʥʘʯʝ-

ʥʠʶ, ʫʢʘʟʘʪʝʣʶ ʠ ʧʝʨʝʥʦʩ ʦʙʲʝʢʪʘ. ʏʪʦ ʪʘʢʦʝ ʠʟʤʝʥʷʝʤʳʝ ʠ ʥʝ ʠʟʤʝʥʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʘʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʨʫʛʠʭ 

ʷʟʳʢʦʚ. ʉʪʫʜʝʥʪ ʙʫʜʝʪ ʧʦʥʠʤʘʪʴ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʦʙʲʝʢʪ ʚ ʷʟʳʢʝ N ʧʝʨʝʜʘʸʪʩʷ ʧʦ ʩʩʳʣʢʝ, 

ʠ ʝʩʣʠ ʝʛʦ ʟʥʘʯʝʥʠʝ ʠʟʤʝʥʠʪʴ ʚ ʬʫʥʢʮʠʠ-ʯʣʝʥʝ, ʪʦ ʦʥʦ ʠʟʤʝʥʠʪʩʷ ʚʝʟʜʝ. 

ʈʝʘʣʠʟʘʮʠʷ ʆʆʇ 
ʕʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ ʙʝʟ ʚʩʷʢʠʭ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʠʟʣʠʰʢʦʚ [ʩʘʭʘʨʘ] (ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ 

ʷʟʳʢʦʚ). ʏʸʪʢʦ ʨʘʟʛʨʘʥʠʯʝʥʥʳʝ ʫʨʦʚʥʠ ʜʦʩʪʫʧʘ ʢ ʯʣʝʥʘʤ ʢʣʘʩʩʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʤʥʦʞʝ-

ʩʪʚʝʥʥʦʛʦ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʧʦ-

ʥʷʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʆʆʇ (ʥʘʩʣʝʜʦʚʘʥʠʝ, ʘʙʩʪʨʘʢʮʠʷ, ʠʥʢʘʧʩʫʣʷʮʠʷ ʠ ʧʦʣʠʤʦʨ-

ʬʠʟʤ). ʋʢʘʟʘʪʝʣʠ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʳʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʧʦʟʚʦʣʷʶʪ ʥʘʛʣʷʜʥʦ ʧʦʥʷʪʴ ʪʘʢʠʝ 

ʚʘʞʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʢʘʢ upcasting ʠ downcasting. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʱʝʤ, ʦʩʥʦʚʳʚʘʷʩʴ 

ʥʘ ʵʪʠʭ ʟʥʘʥʠʷʭ, ʣʝʛʢʦ ʤʦʞʥʦ ʧʦʥʷʪʴ ʚʝʩʴ ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʠʟʣʠʰʝʢ(ʩʘʭʘʨ) ʚ ʜʨʫʛʠʭ 

ʷʟʳʢʘʭ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʪʨʦʣʷ ʨʝʩʫʨʩʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ çʧʨʘʚʠʣʦ ʪʨʸʭè ʠʣʠ ʫʞʝ 

çʧʨʘʚʠʣʦ ʧʷʪʠè, ʩ ʫʯʸʪʦʤ C++11), ʟʘʭʚʘʪ ʠʭ ʚ ʢʦʥʩʪʨʫʢʪʦʨʝ ʠ ʦʩʚʦʙʦʞʜʝʥʠʝ ʚ ʜʝʩʪʨʫʢ-

ʪʦʨʝ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʆʆʇ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʪʘʢʦʡ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ʢʘʢ ʥʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʆʆʇ. ʊʦ ʝʩʪʴ ʜʘʥ-

ʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʛʜʘ ʵʪʦ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦ ʠ ʝʛʦ ʤʦʞʥʦ 

ʩʤʝʰʠʚʘʪʴ, ʢ ʧʨʠʤʝʨʫ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʟʥʘʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ ʚʳʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʯʠ. 

STL.  

ʉʘʤʘ ʧʦ ʩʝʙʝ ʢʦʥʮʝʧʮʠʷ ʰʘʙʣʦʥʦʚ C++, ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʘʣʛʦʨʠʪʤʦʚ ʢ ʨʘʟʣʠʯʥʳʤ ʢʦʥʪʝʡʥʝʨʘʤ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝ-

ʥʠʷ. ɿʜʝʩʴ ʚʩʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʚʝʢʪʦʨ ʮʝʣʳʭ ʯʠʩʝʣ ʠ 

ʚʝʢʪʦʨ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʛʦ ʢʣʘʩʩʘ-ʢʦʥʪʝʡʥʝʨʘ. ʇʦʯʝʤʫ ʤʦʞʥʦ 

ʧʨʠʤʝʥʠʪʴ ʥʝʢʦʪʦʨʫʶ ʦʧʝʨʘʮʠʶ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠʣʠ ʢʘʢ ʦʪʩʦʨʪʠʨʦʚʘʪʴ 

ʦʙʲʝʢʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʩʪʨʦʝʥʥʘʷ ʦʧʝʨʘʮʠʷ ʩʨʘʚʥʝʥʠʷ. ʄʦʞʥʦ ʧʦ-

ʥʷʪʴ, ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʢ ʵʣʝʤʝʥʪʘʤ, ʠ ʫʟʥʘʪʴ ʦ ʢʘʪʝʛʦʨʠʷʭ ʠʪʝʨʘʪʦʨʦʚ. ʇʦʤʠ-

ʤʦ ʵʪʦʛʦ, ʟʘʢʨʝʧʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʦʙʦʙʱʸʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʤʠʨʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʣʦʞʠʣʘʩʴ 

ʩʠʪʫʘʮʠʷ, ʯʪʦ ʚ ʮʝʥʝ ʟʥʘʥʠʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʧʳʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʘ ʥʝ ʧʦ-

ʥʠʤʘʥʠʝ. ʉʦʚʨʝʤʝʥʥʦʤʫ ʦʙʱʝʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʤʥʦʛʦ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʳʧʦʣʥʷʪʴ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʳʝ ʬʫʥʢʮʠʠ. ʆʪʯʘʩʪʠ ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠ ʨʘʟʚʠʚʘʶʱʠ-
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ʝʩʷ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʫʤʝʶʱʠʭ 

ʧʨʦʩʪʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʧʨʝʜʝʣʸʥʥʳʤ ʥʘʙʦʨʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʠʢʦʛʜʘ ʥʝ ʩʪʦʣʢʥʸʪʩʷ ʩ 

çʟʘʢʦʥʦʤ ʜʳʨʷʚʳʭ ʘʙʩʪʨʘʢʮʠʡè. ʆʜʥʘʢʦ ʪʝʤ ʣʶʜʷʤ, ʢʦʪʦʨʳʝ ʧʨʝʪʝʥʜʫʶʪ ʥʘ ʜʦʣʞʥʦʩʪʴ 

ʚʝʜʫʱʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʦʧʪʠʤʠʟʘʮʠʝʡ ʠ ʚʦʧʨʦʩʘʤʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠ-

ʩʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʜʝʣʘʶʪ. ʆʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʪʘʢʦʤʫ ʧʦʥʠʤʘʥʠʶ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʝʨʥʳʡ ʚʳʙʦʨ ʧʝʨʚʦʛʦ ʚʳ-

ʫʯʝʥʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʚʳʙʦʨʘ, ʷʟʳʢ C++, ʷʚʣʷʁʱʠʡʩʷ 

ʩʪʘʪʠʯʝʩʢʠ ʪʠʧʠʟʠʨʦʚʘʥʥʳʤ, ʢʦʤʧʠʣʠʨʫʝʤʳʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʥʠʟʢʦʫʨʦʚʥʝʚʫʶ ʨʘ-

ʙʦʪʫ ʩ ʧʘʤʷʪʴʶ ʠ ʥʝ ʧʝʨʝʛʨʫʞʝʥʥʫʶ ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʨʝʘʣʠʟʘʮʠʶ ʆʆʇ, ʤʦʞʥʦ ʨʝʢʦʤʝʥ-

ʜʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

C++, Pascal ʠ Basic ʦʯʝʥʴ ʧʦʭʦʞʠʝ ʷʟʳʢʠ, ʧʦʵʪʦʤʫ ʥʠʯʝʛʦ ʥʝ ʩʪʦʠʪ ʟʥʘʪʴ ʠʭ ʚʩʝ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʟʥʘʷ ʠʭ, ʚʳ, ʤʦʞʝʪʝ ʙʳʪʴ ʫʚʝʨʝʥʳ, ʯʪʦ ʧʦʩʣʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ʘʜʘʧʪʘ-

ʮʠʠ, ʙʫʜʝʪ ʚʧʦʣʥʝ ʨʝʘʣʴʥʦ ʠ ʣʝʛʢʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚ ʣʶʙʦʡ ʩʨʝʜʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷ-

ʶʪʩʷ ʦʩʥʦʚʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʜʠʘʣʝʢʪʦʚ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʣʦʛʠʯʝʩʢʠʭ ʷʟʳʢʦʚ: ʃʠʩʧ, ʇʨʦʣʦʛ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ). 

ʉ++ ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʙʦʛʘʪʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʥʦʚʠʥʢʠ Delphi: ʧʝʨʝʛʨʫʟʢʘ ʬʫʥʢʮʠʡ (ʢ ʩʦʞʘʣʝʥʠʶ, ʧʝʨʝʛʨʫʟʢʫ ʦʧʝʨʘʪʦʨʦʚ Delphi ʜʦ 

ʩʠʭ ʧʦʨ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ), ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ - ʚʟʷʪʳ ʠʟ 

ʉ++. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows (ʘ ʪʘʢʞʝ Linux, Unix, OS/2 ʠ ʪ. ʜ.) 

ʥʘʧʠʩʘʥʳ ʥʘ ʥʸʤ. ʇʦʵʪʦʤʫ ʵʪʦ çʨʦʜʥʦʡ ʷʟʳʢè ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ, ʢʦʪʦʨʳʤ ʚʳ ʧʦʣʴʟʫʝʪʝʩʴ. ʕʪʦ ʙʝʟ ʩʦʤʥʝʥʠʷ ʷʟʳʢ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʜʣʷ ʪʦʛʦ ʯʪʦ-

ʙʳ ʨʘʙʦʪʘʪʴ ʥʘ ʥʸʤ, ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʥʘʥʠʷ, ʥʦ ʦʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʴ-

ʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʟʫʯʠʚ ʝʛʦ, 

ʤʦʞʥʦ ʛʦʨʜʠʪʴʩʷ ʭʦʪʷ ʙʳ ʫʞʝ ʵʪʠʤ. 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉɽʅʉʆʈʅʓʍ ʇɸʅɽʃɽʁ ɼʃʗ ʆʇɽʈɸʊʀɺʅʆɻʆ 

ʋʇʈɸɺʃɽʅʀʗ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʄʀ ʇʈʆʎɽʉʉɸʄʀ 

 

ɻʘʣʘʥʦʚ ɼ.ʆ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʊʝʪʝʥʴʢʠʥ ʖ.ɻ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʨʤʘʥʥʳʭ ʠ ʧʣʘʥʰʝʪʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʨʘʟʣʠʯʥʳʭ 

ʪʝʨʤʠʥʘʣʦʚ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʩʝʥʩʦʨʥʳʝ ʵʢʨʘʥʳ (Touch Screen) ʩʪʘʣʠ ʥʝʧʨʝʤʝʥʥʳʤ 

ʘʪʨʠʙʫʪʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ. ʆʥʠ ʥʝ ʩʦʜʝʨʞʘʪ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ ʢʦʥʝʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʫʩʪʨʦʡʩʪʚ 

ʚʚʦʜʘ ʜʘʥʥʳʭ. ɺ ʧʨʦʤʳʣhʝʥʥʦʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʝ ʩʝʥʩʦʨʥʳʝ ʵʢʨʘʥʳ ʧʦʟʚʦ-

ʣʷʶʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʚʣʘʛʦ- ʠ ʧʳʣʝʟʘʱʠʱʝʥʥʦʡ ʢʣʘʚʠʘʪʫ-

ʨʳ.  

ʉʫʱʝʩʪʚʝʥʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʩʝʥʩʦʨʥʳʭ ʵʢʨʘʥʦʚ (ʧʘʥʝʣʝʡ) ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʤʦʜʠʬʠʢʘʮʠʠ ʢʦʥʝʯʥʦʛʦ ʠʟʜʝʣʠʷ (ʠʣʠ ʝʛʦ ʠʥʪʝʨʬʝʡʩʘ) ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʜʝʣʳʚʘʪʴ ʢʣʘ-

ʚʠʘʪʫʨʫ, ʘ ʟʥʘʯʠʪ ʠ ʢʦʨʧʫʩ ʫʩʪʨʦʡʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ 

ʜʣʷ ʚʚrʦʜʘ ʥʘ ʵʢʨʘʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʨʠʩʦʚʢʠ ʥʦʚʳʭ "ʢʥʦʧʦʢ". 

ʋʩʪʘʥʦʚʢʘ ʧʦʚʝʨʭ ɾʂ ʜʠʩʧʣʝʷ ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ (ʉʇ) ʠʣʠ ʩʝʥʩʦʨʥʦʡ ʧʣʝʥʢʠ 

(Touch Panel ʠʣʠ Touch Screen) ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʚ ʫʩʪʨʦʡʩʪʚʦ ʢʦʦʨʜʠʥʘʪʳ ʧʨʠʢʦʩʥʦ-

ʚʝʥʠʷ ʢ ʵʢʨʘʥʫ ʧʘʣʴʮʝʤ ʠʣʠ ʠʥʳʤ ʧʨʝʜʤʝʪʦʤ. ʉʬʦʨʤʠʨʦʚʘʚ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʪʨʝʙʫʝʤʳʡ "ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʡ" HMI 

(ʠʣʠ HID) ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʉʇ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: ʩʦʙʩʪʚʝʥʥʦ ʧʘʥʝʣʴ, ʢʦʥ-

ʪʨʦʣʣʝʨ ʉʇ ʠ ʠʥʪʝʨʬʝʡʩ. ʇʘʥʝʣʴ - ʧʨʦʟʨʘʯʥʳʡ ʤʥʦʛʦʩʣʦʡʥʳʡ ʵʢʨʘʥ, ʧʣʦʩʢʠʡ ʠʣʠ ʧʦ-

ʚʪʦʨʷʶʱʠʡ ʬʦʨʤʫ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʥʠʪʦʨʘ. ʉ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʠʤʝʝʪ ʧʦʜʜʝʨʞʠʚʘ-
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ʶʱʝʝ ʩʪʝʢʣʦ, ʧʨʠʜʘʶʱʝʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʫʶ ʞʝʩʪʢʦʩʪʴ. ʇʦ ʧʝʨʠʤʝʪʨʫ ʧʘʥʝʣʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʵʣʝʤʝʥʪʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʢʨʝʧʣʝʥʠʷ ʠ ʢʦʥʪʘʢʪʳ ʜʣʷ ʩʲʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ. 

ʂʦʥʪʨʦʣʣʝʨ ʉʇ ï ʙʣʦʢ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʨʘʟʣʠʯʥʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ "ʤʦʱʥʦʩʪʠ", ʧʨʝʦʙʨʘʟʫʶʱʠʡ ʠʩʭʦʜʥʳʡ ʩʠʛʥʘʣ ʦʪ ʉʇ (ʘʥʘʣʦʛʦʚʳʡ ʠʣʠ 

ʮʠʬʨʦʚʦʡ) ʢ ʚʠʜʫ, ʫʜʦʙʥʦʤʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ. ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨ-

ʬʝʡʩ RS-232\485, ʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ USB. 

ʀʥʪʝʨʬʝʡʩ - ʫʟʝʣ ʢʦʥʪʨʦʣʣʝʨʘ ʉʇ, ʨʝʘʣʠʟʫʶʱʠʡ ʠʥʪʝʨʬʝʡʩ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ 

ʢʦʥʪʨʦʣʣʝʨʘ ʉʇ ʢ ʫʧʨʘʚʣʷʶʱʝʤʫ ʄʂ ʠʣʠ ʢʦʤʧʴʶʪʝʨʫ. ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʪʠʧʘ I
2
C ʠʣʠ SPI. 

ʆʙʟʦʨ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʩʝʛʤʝʥʪʝ ʩʝʥʩʦʨʥʳʭ ʵʢʨʘʥʦʚ (ʤʦʥʠʪʦʨʦʚ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʁ ʪʩʷ ʉʇ ʨʝʟʠʩʪʠʚʥʦʛʦ ʠ ʝʤʢʦʩʪʥʦʛʦ ʪʠʧʘ. 

ʇʘʥʝʣʠ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥʘʭ (ʇɸɺ 

ʠʣʠ SAW) ʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʪʠʧʘ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ ʥʝ ʥʘʰʣʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʙʳ-

ʪʦʚʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʧʧʘʨʘʪʫʨʝ. 

ʈʝʟʠʩʪʠʚʥʳʝ ʧʘʥʝʣʠ - ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʡ, ʦʪʨʘʙʦʪʘʥʥʳʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʧʣʘʥʝ ʠ ʜʝʰʝʚʳʡ ʚʠʜ ʩʝʥʩʦʨʥʳʭ ʧʘʥʝʣʝʡ. ʃʫʯʰʠʝ ʦʙʨʘʟʮʳ ʨʝʟʠʩʪʠʚʥʳʭ ʉʇ ʩʧʦʩʦʙʥʳ 

ʚʳʜʝʨʞʠʚʘʪʴ ʜʦ 35 ʤʠʣʣʠʦʥʦʚ ʢʘʩʘʥʠʡ. ʃʠʜʠʨʫʶʱʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʟʘʷʚʣʷʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʠʭ ʧʨʦʜʫʢʮʠʠ ʩʪʘʥʜʘʨʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʪʦʯʝʢ ʢʘʩʘʥʠʷ ʜʦʩʪʠʛʘʝʪ 10
6
 ʪʦʯʝʢ/ʜʶʡʤ 

(ʨʘʟʣʠʯʠʤʳʡ ʠʥʪʝʨʚʘʣ 0,25ʤʢʤ). ʉʪʦʣʴ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥ-

ʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚ ʧʨʝʮʠʟʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʚʚʦʜʘ ʜʘʥʥʳʭ. ʄʦʞʥʦ ʜʘʞʝ ʨʠʩʦʚʘʪʴ ʥʘ 

ʵʢʨʘʥʘʭ, ʚʚʦʜʠʪʴ ʧʦʜʧʠʩʠ ʧʦʜ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʪ.ʧ.  

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʨʝʟʠʩʪʠʚʥʳʭ ʉʇ ʦʪʥʦʩʠʪʩʷ ʥʠʟʢʦʝ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ (ʥʝ ʙʦʣʝʝ 70-

85%), ʠʟ-ʟʘ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʷʨʢʦʩʪʴ ʧʦʜʩʚʝʪʢʠ ɾʂ ʤʦʥʠʪʦʨʦʚ.  

ʉʝʥʩʦʨʥʳʝ ʧʘʥʝʣʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʝʤʢʦʩʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʠʤʝʶʪ ʙʳʩʪʨʳʡ ʠ 

ʪʦʯʥʳʡ ʦʪʢʣʠʢ, ʘ ʪʘʢʞʝ ʦʛʨʦʤʥʳʡ ʨʝʩʫʨʩ (ʦʢʦʣʦ 225 ʤʠʣʣʠʦʥʦʚ ʥʘʞʘʪʠʡ ʛʘʨʘʥʪʠʨʫʝʪʩʷ 

ʜʣʷ ʵʢʨʘʥʦʚ ʢʦʤʧʘʥʠʠ 3ʄ MicroTouch). ʆʜʥʘʢʦ ʝʤʢʦʩʪʥʳʝ ʉʇ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʝʥ-

ʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ - ʥʘʢʘʧʣʠʚʘʝʤʳʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʨʘʥʘ ʩʪʘʪʠʯʝʩʢʠʡ ʟʘʨʷʜ ʤʦʞʝʪ 

ʚʳʚʝʩʪʠ ʘʧʧʘʨʘʪʫʨʫ ʠʟ ʩʪʨʦʷ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʥʝʧʨʠʷʪʥʳʡ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʡ ʫʜʘʨ. ʂʨʦʤʝ ʵʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʉʇ ʚ ʧʦʤʝʱʝʥʠʷʭ ʩ ʠʟʦʣʠʨʫʶʱʠʤʠ ʧʦʣʘʤʠ 

ʤʦʞʝʪ ʪʘʢʞʝ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʘʟʫ ʫʩʪʨʦʡʩʪʚʘ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʡ ʧʨʦʩʪʦʪʝ, ʜʝʰʝʚʠʟʥʝ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʨʠʝʤʣʝʤʳʤ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ ʉʇ ʨʝʟʠʩʪʠʚʥʦʛʦ ʪʠʧʘ.  

ʂʦʥʪʨʦʣʣʝʨʳ ʉʇ ʜʣʷ ʨʝʟʠʩʪʠʚʥʳʭ ʧʘʥʝʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʫʥʢ-

ʮʠʠ ʠ ʚ ʢʦʪʦʨʳʡ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʟʣʳ. ʕʪʠ ʢʦʥʪʨʦʣʣʝʨʳ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʳ ʜʣʷ ʧʦʨʪʘʪʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʩ ʙʘʪʘʨʝʡʥʳʤ ʧʠʪʘʥʠʝʤ, ʧʦʵʪʦʤʫ ʦʪ ʥʠʭ ʪʨʝʙʫʶʪʩʷ 

ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ ʢʘʢ ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠ ʥʠʟʢʠʭ ʥʘʧʨʷ-

ʞʝʥʠʷʭ ʧʠʪʘʥʠʷ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʥʪʝʛʨʘʮʠʠ, ʠ, ʢʦʥʝʯʥʦ, ʫ ʥʠʭ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʤʧʘʢʪ-

ʥʳʝ ʢʦʨʧʫʩʘ.  

ʀʩʭʦʜʷ ʠʟ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʨʝʟʠʩʪʠʚʥʳʭ ʉʇ, ʤʦʞʝʪ ʩʣʦʞʠʪʴʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʪʘʢʠʭ ʧʘʥʝʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʦʙʳʯʥʦʛʦ ɸʎʇ, 

ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʄʂ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʘʨʘʟʠʪʥʳʭ ʵʬ-

ʬʝʢʪʦʚ, ʟʘʤʝʪʥʦ ʚʣʠʷʁ ʱʠʭ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ.  

ʉʝʥʩʦʨʥʘʷ ʧʘʥʝʣʴ, ʧʦʜʢʣʶʯʝʥʥʘʷ ʢ ʚʭʦʜʘʤ ɸʎʇ, ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘ-

ʜʴʶ ʨʝʟʠʩʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʘʥʪʝʥʥʦʡ, "ʩʦʙʠʨʘʶʱʝʡ" 

ʧʦʤʝʭʠ. ɼʣʷ ʠʭ ʫʩʪʨʘʥʝʥʠʷ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʜʝʥʩʘʪʦʨʳ ʥʝʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ, 

ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʚʚrʦʜʘʤ ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ.  

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ ʩʘʤʦʡ ʧʘʥʝʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝ-

ʛʦ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ɸʎʇ ʧʨʠʥʠʤʘʝʪ ʧʨʘʚʠʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʣʠʰʴ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʢʦʨʨʝʢʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʘʫʟʫ, ʯʪʦ 
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ʩʥʠʞʘʝʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʠ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʥʝʚʦʟʤʦʞʥʳʤ ʚʚʦʜ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʘʥʘʣʠʟ ʥʘʧʠʩʘʥʥʳʭ ʦʪ ʨʫʢʠ ʪʝʢʩʪʦʚ. ʀ, ʥʘʢʦʥʝʮ, ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʩʣʦʷʤʠ ʥʝ ʷʚʣʷʝʪʩʷ 

ʘʙʩʦʣʶʪʥʦ ʥʘʜʝʞʥʳʤ ʠ ʠʤʝʝʪ ʩʢʣʦʥʥʦʩʪʴ ʢ "ʤʝʨʮʘʥʠʶ" (ʜʨʝʙʝʟʛʫ), ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠ-

ʤʦ ʧʦʜʘʚʣʷʪʴ ʘʧʧʘʨʘʪʥʦ ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʋʯʠʪʳʚʘʷ ʫʢʘʟʘʥʥʳʝ ʩʣʦʞʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʪʩʷ ʜʦʚʦʣʴʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʉʇ ʜʣʷ ʨʝʟʠʩʪʠʚʥʳʭ ʩʝʥʩʦʨ-

ʥʳʭ ʧʘʥʝʣʝʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʤrʠ ʧʘʨʘʤʝʪʨʘʤʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʫʜʘʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʪʨʦʣʣʝʨʘ ʉʇ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢʦʥ-

ʪʨʦʣʣʝʨ AD7879 ʢʦʤʧʘʥʠʠ Analog Devices ʩʪʦʠʤʦʩʪʴʶ ʚʩʝʛʦ ʦʢʦʣʦ 200 ʨʫʙʣʝʡ. ʉʪʨʫʢ-

ʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʥʪʨʦʣʣʝʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1 ïʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʥʪʨʦʣʣʝʨʘ ʉʇ AD7879 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʢʦʥʪʨʦʣʣʝʨʝ AD7879 ʠʤʝʝʪʩʷ ʬʫʥʢʮʠʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʟʘ-

ʜʝʨʞʢʠ ʧʝʨʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʘ ʟʘʜʝʨʞʢʘ ʧʦʟʚʦʣʷʝʪ ʜʦʞʜʘʪʴʩʷ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝ-

ʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦ ʚʨʝʤʷ ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩʪʠʣʫʩʘ ʠʣʠ ʧʘʣʴʮʘ ʢ ʧʘʥʝʣʠ, ʧʦʣʫʯʠʪʴ ʦʪ-

ʩʯʝʪʳ, ʩʚʦʙʦʜʥʳʝ ʦʪ ʰʫʤʦʚ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯ-

ʢʠ ʧʨʠʢʦʩʥʦʚʝʥʠʷ.  

ʉʝʢʚʝʥʩʦʨ (ʘʚʪʦʤʘʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ) ʠ ʪʘʡʤʝʨ ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʫ AD7879 ʚ ʨʝʞʠʤʝ Master. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʥʪʨʦʣʣʝʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʟʘʧʫʩʢʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʤʦʤʝʥʪ ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʢ ʵʢʨʘʥʫ (ʧʘʥʝʣʠ). ʂʦʛʜʘ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʝ ʟʘʢʦʥʯʝʥʦ, ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʘʥ ʠ ʩʪʘʣ ʜʦʩʪʫʧʝʥ, ʢʦʥʪʨʦʣʣʝʨ ʚʳʨʘʙʘʪʳʚʘʝʪ 

ʧʨʝʨʳʚʘʥʠʝ ʜʣʷ host-ʢʦʥʪʨʦʣʣʝʨʘ. ʊʘʡʤʝʨ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʧʨʦʮʝʩʩʦʨ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦ ʨʘʙʦʯʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʪʩʯʝʪʦʚ ʧʦʚʪʦʨʷʝʪʩʷ, ʝʩʣʠ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘʞʘʪʠʝ 

ʥʘ ʵʢʨʘʥ. ɼʘʥʥʳʡ ʨʝʞʠʤ ʧʦʟʚʦʣʝ̫ʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ host-ʢʦʥʪʨʦʣʣʝʨ.  

ɺ ʨʝʞʠʤʝ Slave ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʦʡ. ʂʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʢʦʩʥʦ-

ʚʝʥʠʝ ʢ ʉʇ, ʢʦʥʪʨʦʣʣʝʨ ʚʳʨʘʙʘʪʳʚʘʝʪ ʩʠʛʥʘʣ ʧʨʝʨʳʚʘʥʠʷ Penirq, ʢʦʪʦʨʳʡ "ʧʨʦʙʫʞʜʘ-

ʝʪ" host-ʢʦʥʪʨʦʣʣʝʨ. ɿʘʪʝʤ ʦʪ host-ʢʦʥʪʨʦʣʣʝʨʘ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʦʥ ʟʘʧʫʩʪʠʣ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʝ ʠʣʠ ʟʘʛʨʫʟʠʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʡʤʝʨ ʪʦʞʝ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʩʪʨʦʝʥ ʪʘʢ, ʯʪʦʙʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʪʦʨʷʣʘʩʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ɺ ʢʦʥʪʨʦʣʣʝʨʝ AD7879 ʠʤʝʝʪʩʷ ʦʯʝʥʴ ʧʦʣʝʟʥʘʷ ʬʫʥʢʮʠʷ - ʚʦʟʤʦʞʥʦʩʪʴ ʮʠʬʨʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʦʪʩʯʝʪʦʚ. ʂʘʢ ʠ ʣʶʙʦʝ ʜʨʫʛʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʨʝʟʠ-

ʩʪʠʚʥʘʷ ʉʇ ʠ ʢʦʥʪʨʦʣʣʝʨ ʠʩʧʳʪʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʤʝʭʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʦʰʠʙʢʘʤ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʦʨʜʠʥʘʪ ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʢ ʵʢʨʘʥʫ. ʄʝʜʠʘʥʥʳʡ ʬʠʣʴʪʨ ʢʦʥʪʨʦʣʣʝʨʘ 

AD7879 ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʘʥʠʪʴ ʨʝʟʢʠʝ ʚʳʙʨʦʩʳ, ʘ ʫʩʨʝʜʥʷʶʱʠʡ ʬʠʣʴʪʨ - ʫʩʪʨʘʥʠʪʴ ʰʫ-

ʤʳ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʝʟʢʠʭ ʧʝʨʝʣʦʤʘʭ 

ʣʠʥʠʠ ʚʝʜʝʥʠʷ ʩʪʠʣʫʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʪʨʦʝʥʥʘʷ ʮʠʬʨʦʚʘʷ ʬʠʣʴʪʨʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʛʨʫʟʢʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʷʜʨʘ, ʭʦʪʷ, ʢʦʥʝʯʥʦ, ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʧʘʩʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ ʵʪʠ ʘʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʨʝʘʣʠʟʦʚʘʥʳ ʠ ʚ host-ʢʦʥʪʨʦʣʣʝʨʝ.  
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ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1 ʉʘʤʘʨʠʥ ɸ. ʉʝʥʩʦʨʥʳʝ ʧʘʥʝʣʠ ï ʚʟʛʣʷʜ ʠʟʥʫʪʨʠ // ʉʭʝʤʦʪʝʭʥʠʢʘ. ï 2001. - 

ˉ7,8. 

2 ɺʠʭʘʨʝʚ ʃ. ʃʝʛʢʠʤ ʜʚʠʞʝʥʠʝʤ ʨʫʢʠé // ʂʦʤʧʦʥʝʥʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. ï 2005. - 

ˉ5.  

3 ɸʥʘʣʦʛʦʚʳʝ ʩʝʥʩʦʨʥʳʝ ʵʢʨʘʥʳ // - [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

www.gaw.ru/html.cgi/txt/app/lcd/analog_ touch_screen.htm. 

 

ɺʆɿʄʆɾʅʓɽ ʇʈʆɹʃɽʄʓ ʃʆʂɸʃʔʅʓʍ ʀ ɹɽʉʇʈʆɺʆɼʅʓʍ ʉɽʊɽʁ  

ʀ ʉʇʆʉʆɹʓ ʀʍ ʈɽʐɽʅʀʗ 

 

ɻʘʨʘʝʚ ɸ.ʇ., ʄʘʥʪʦʚ ʈ.ʌ., ʩʪʫʜʝʥʪʳ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʵ.ʥ. ʊʠʭʦʥʦʚ ɺ.ʀ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ (ʃɺʉ) (LAN, Local Area Network) - ʵʪʦ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʥʝʩʢʦʣʴʢʠʤ ʢʦʤʧʴʶʪʝʨʘʤ (ʦʬʠʩʘʤ, ʢʚʘʨʪʠʨʘʤ, ʜʦʤʘʤ, ʨʘʡʦʥʘʤ) ʧʦʜʢʣʶ-

ʯʘʪʴʩʷ ʢ ʀʥʪʝʨʥʝʪʫ ʯʝʨʝʟ ʝʜʠʥʫʶ ʪʦʯʢʫ ʜʦʩʪʫʧʘ. ʆʙʱʝʡ ʪʦʯʢʦʡ ʜʦʩʪʫʧʘ ʤʦʛʫʪ ʚʳʩʪʫ-

ʧʘʪʴ ʤʦʜʝʤʳ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ, ʢʦʤʤʫʪʘʪʦʨʳ, ʩʝʪʝʚʳʝ ʘʜʘʧʪʝʨʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʦ-

ʢʘʣʴʥʘʷ ʩʝʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ Ethernet (ʧʨʦʚʦʜʥʦʡ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨ-

ʥʝʪ) ʠʣʠ Wi-Fi, Bluetooth, GPRS (ʙʝʩʧʨʦʚʦʜʥʦʡ ʜʦʩʪʫʧ). 

ɹʝʩʧʨʦʚʦʜʥʘʷ ʣʦʢʘʣʴʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ - ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ ʙʝʟ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʢʘʙʝʣʴʥʦʡ ʧʨʦʚʦʜʢʠ, ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʦʙʳʯ-

ʥʳʭ ʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ (ʥʘʧʨʠʤʝʨ, Ethernet). ɺ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʘʢʠʭ 

ʩʝʪʷʭ ʚʳʩʪʫʧʘʶʪ ʨʘʜʠʦʚʦʣʥʳ ʉɺʏ-ʜʠʘʧʘʟʦʥʘ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʃɺʉ: 

ʃɺʉ ʥʝ ʨʘʙʦʪʘʝʪ 
1. ʉʥʘʯʘʣʘ ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʪʠʧ ʢʘʙʝʣʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʠʧʫ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʚ 

ʪʦʤ, ʯʪʦ ʦʙʘ ʢʦʥʮʘ ʢʘʙʝʣʷ ʧʦʜʢʣʶʯʝʥʳ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ʧʨʘʚʠʣʴʥʦ. 

2. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʨʦʡʢʘʭ ʩʠʩʪʝʤʳ BIOS ʚʢʣʶʯʝʥʘ ʩʝʪʝʚʘʷ ʠʥʪʝʨ-

ʬʝʡʩʥʘʷ ʢʘʨʪʘ (Network Interface Card, NIC), ʠ ʯʪʦ ʠʥʜʠʢʘʪʦʨʳ ʘʢʪʠʚʥʦʩʪʠ ʩʝʪʝʚʦʛʦ 

ʧʦʨʪʘ ʩʚʝʪʷʪʩʷ. ʆʙʥʦʚʠʪʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʳ BIOS ʜʦ ʧʦʩʣʝʜʥʝʡ ʚʝʨ-

ʩʠʠ. 

3. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʰʪʝʢʝʨ ʢʘʙʝʣʷ ʮʝʣ ʠ ʠʩʧʨʘʚʝʥ, ʘ ʩʘʤ ʢʘʙʝʣʴ ʥʝ ʧʦʚʨʝʞʜʝʥ. 

ʇʦʧʨʦʙʫʡʪʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʨʫʛʠʤ ʢʘʙʝʣʝʤ ʠʣʠ ʜʨʫʛʠʤ ʢʦʤʤʫʪʘʪʦ-

ʨʦʤ/ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ/ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ. 

4. ʇʨʦʚʝʨʴʪʝ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʠ ʩʝʪʝʚʘʷ ʢʘʨʪʘ ʚ ʩʧʠʩʢʝ ʫʩʪʨʦʡʩʪʚ ʚ ʜʠʩʧʝʪʯʝʨʝ 

ʫʩʪʨʦʡʩʪʚ ʚ ʦʢʥʝ çʉʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳè ɽʩʣʠ ʥʝʪ, ʚʳʧʦʣʥʠʪʝ ʧʦʠʩʢ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʨʘʡʚʝʨ ʫʩʪʘʥʦʚʣʝʥ ʧʨʘʚʠʣʴʥʦ. ɺ ʧʨʦʪʠʚ-

ʥʦʤ ʩʣʫʯʘʝ ʧʝʨʝʫʩʪʘʥʦʚʠʪʝ ʜʨʘʡʚʝʨ. 

ʉʙʦʠ ʧʦʜʢʣʶʯʝʥʠʷ 
1. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʢʘʙʝʣʴ ʧʦʜʢʣʶʯʝʥ ʢʦ ʚʩʝʤ ʩʝʪʝʚʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʧʨʘʚʠʣʴ-

ʥʦ, ʰʪʝʢʝʨʳ ʮʝʣʳ ʠ ʠʩʧʨʘʚʥʳ, ʘ ʩʝʪʝʚʦʡ ʢʘʙʝʣʴ ʥʝ ʠʤʝʝʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. 

ʇʨʠʯʠʥʦʡ ʩʙʦʝʚ ʧʦʜʢʣʶʯʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʧʦʚʨʝʞʜʝʥʥʳʡ ʢʘʙʝʣʴ, ʜʘʞʝ ʝʩʣʠ 

ʧʦʜʢʣʶʯʝʥʠʝ ʚʳʧʦʣʥʝʥʦ. ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʜʨʫʛʠʤ ʢʘʙʝʣʝʤ ʠʣʠ ʜʨʫʛʠʤ ʢʦʤʤʫʪʘʪʦ-

ʨʦʤ/ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ/ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ ʠ ʧʨʦʚʝʨʴʪʝ, ʥʝ ʧʦʚʳʩʠʪʩʷ ʣʠ ʢʘʯʝʩʪʚʦ ʧʦʜʢʣʶ-

ʯʝʥʠʷ. 

2. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʩʣʝʜʥʠʝ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʩʠʩʪʝʤʳ BIOS ʠ ʜʨʘʡʚʝʨʦʚ. ʇʦʧʨʦʙʫʡʪʝ ʫʜʘʣʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʃɺʉ ʚ ʦʢʥʝ çʉʝʪʝ-

ʚʳʝ ʧʦʜʢʣʶʯʝʥʠʷè ʠ ʩʝʪʝʚʫʶ ʢʘʨʪʫ ʚ ʜʠʩʧʝʪʯʝʨʝ ʫʩʪʨʦʡʩʪʚ. ɽʩʣʠ ʧʦʜʢʣʶʯʝʥʠʝ ʨʘʟʨʳ-

ʚʘʝʪʩʷ, ʧʝʨʝʫʩʪʘʥʦʚʠʪʝ ʚʩʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʧʦʚʪʦʨʠʪʝ ʧʦʧʳʪʢʫ. 

http://www.gaw.ru/html.cgi/txt/app/lcd/analog
https://ru.wikipedia.org/wiki/Вычислительная_сеть
https://ru.wikipedia.org/wiki/Ethernet
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3. ʇʨʦʚʝʨʴʪʝ, ʢʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʩʠʩʪʝʤʝ. ʅʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʳ 

(ʟʘʱʠʪʥʳʝ ʤʝʞʩʝʪʝʚʳʝ ʵʢʨʘʥʳ, ʩʨʝʜʩʪʚʘ ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ, ʪʨʦʷʥʳ, ʚʠʨʫʩʳ ʠ ʪ.ʜ.) ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ ʨʘʟʨʳʚ ʧʦʜʢʣʶʯʝʥʠʷ ʠʣʠ ʩʥʠʞʝʥʠʝ ʝʛʦ ʢʘʯʝʩʪʚʘ ʩʚʦʠʤ ʘʢʪʠʚʥʳʤ ʦʙʨʘʱʝʥʠ-

ʝʤ ʢ ʀʥʪʝʨʥʝʪʫ. 

4. ʇʝʨʝʫʩʪʘʥʦʚʠʪʝ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʧʨʦʚʝʨʴʪʝ ʢʘʯʝʩʪʚʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʃɺʉ ʧʨʠ ʙʘʟʦʚʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ, ʢʦʛʜʘ ʥʠʢʘʢʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. ʇʨʠʯʠʥʦʡ ʩʙʦʝʚ ʤʦʛʫʪ ʙʳʪʴ ʦʰʠʙʢʠ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʠʣʠ ʥʝ-

ʧʨʘʚʠʣʴʥʦ ʥʘʩʪʨʦʝʥʥʳʝ ʜʨʘʡʚʝʨʳ. 

5. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ DHCP, ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ ʙʝʟ 

ʧʨʦʙʣʝʤ ʦʙʥʦʚʣʷʪʴ ʩʚʦʶ ʙʘʟʫ DHCP. ʉʙʦʠ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, 

ʯʪʦ ʩʨʦʢ ʘʨʝʥʜʳ ʘʜʨʝʩʘ ʧʦ DHCP ʠʩʪʝʢʘʝʪ, ʘ ʧʨʦʜʣʠʪʴ ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ. 

6. ʇʨʦʚʝʨʴʪʝ ʧʘʨʘʤʝʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝʤ: ʥʝ ʚʳʢʣʶʯʘʝʪ ʣʠ ʩʠʩʪʝʤʘ 

ʩʝʪʝʚʫʶ ʢʘʨʪʫ ʚ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɼʝʘʢʪʠʚʠʨʫʡʪʝ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʩʝ-

ʪʝʚʦʡ ʢʘʨʪʳ. 

7. ʇʦʧʨʦʙʫʡʪʝ ʚʳʧʦʣʥʠʪʴ ʵʭʦ-ʪʝʩʪʠʨʦʚʘʥʠʝ ʜʨʫʛʠʭ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʝʪʠ ʢʦʤʧʴ-

ʶʪʝʨʦʚ ʢʦʤʘʥʜʦʡ PING ʧʦ IP-ʘʜʨʝʩʫ ʠ ʠʤʝʥʠ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʙʘʟʦʚʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʩʪʝʢʘ TCP/IP: ʩʥʘʯʘʣʘ ʚʳʧʦʣʥʠʪʝ ʪʝʩʪʠʨʦʚʘʥʠʝ IP-ʘʜʨʝʩʘ ʣʶʙʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʷʚ-

ʣʷʶʱʝʛʦʩʷ ʜʣʷ ʚʘʩ ʣʦʢʘʣʴʥʳʤ (ʥʘʧʨʠʤʝʨ, 192.168.1.0). 

ʉʠʥʪʘʢʩʠʩ: PING IP-ʘʜʨʝʩ (ʥʘʧʨʠʤʝʨ, PING 192.168.0.1). 

8. ʆʪʩʫʪʩʪʚʠʝ ʦʪʚʝʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʡ ʦʰʠʙʦʯʥʦʩʪʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʩʝʪʠ, ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʤʦʜʝʤʘ, ʢʘʨʪʳ Ethernet ʠʣʠ ʢʘʙʝʣʷ. ʊʱʘʪʝʣʴʥʦ ʧʨʦʚʝʨʴʪʝ ʚʩʝ 

ʥʘʩʪʨʦʡʢʠ ʩʝʪʠ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ Windows XP ʠʣʠ Windows 7,8,10, ʦʪʢʨʦʡʪʝ 

ʦʢʥʦ ʩ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʦʡ (çʇʫʩʢè -> çɺʳʧʦʣʥʠʪʴè -> çʂʦʤʘʥʜʥʘʷ ʩʪʨʦʢʘè) ʟʘʪʝʤ ʚʳ-

ʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ IPCONFIG /ALL. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʵʢʨʘʥ ʙʫʜʝʪ ʚʳʚʝʜʝʥʘ ʚʩʷ ʠʥʬʦʨʤʘ-

ʮʠʷ ʀʥʪʝʨʥʝʪ-ʧʨʦʪʦʢʦʣʘ (IP) ʦ ʚʩʝʭ ʩʝʪʝʚʳʭ ʘʜʘʧʪʝʨʘʭ. 

ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 
1. ʆʟʥʘʢʦʤʴʪʝʩʴ ʩ ʤʝʨʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ ʨʘʟʜʝʣʝ çʉʙʦʠ ʧʦʜʢʣʶʯʝʥʠʷè, ʠ ʫʙʝʜʠ-

ʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʩʝʪʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʤʘʨʰʨʫʪʠʟʘʪʦʨ/ʢʦʥʮʝʥʪʨʘʪʦʨ/ʢʦʤʤʫʪʘʪʦʨ/ʩʝʪʝʚʦʡ 

ʢʘʙʝʣʴ) ʨʘʙʦʪʘʶʪ ʥʦʨʤʘʣʴʥʦ. 

2. ʇʦʧʨʦʙʫʡʪʝ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʜʨʫʛʦʤʫ ʢʦʤʧʴʶʪʝʨʫ ʩ ʧʦʤʦʱʴʶ ʩʝʪʝʚʦʛʦ ʢʘʙʝʣʷ, 

ʢʦʪʦʨʳʡ ʚʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʩʚʦʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʢ ʩʝʪʠ, ʠ ʧʨʦʚʝʨʴʪʝ, 

ʧʨʦʠʩʭʦʜʠʪ ʣʠ ʪʘ ʞʝ ʦʰʠʙʢʘ ʩ ʜʨʫʛʠʤ ʢʦʤʧʴʶʪʝʨʦʤ. 

3. ʇʨʦʚʝʨʴʪʝ, ʘʢʪʠʚʠʨʦʚʘʥʘ ʣʠ ʬʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʦʪ ʃɺʉ ʧʦ 

ʠʩʪʝʯʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ (ʬʫʥʢʮʠʷ ʩʠʩʪʝʤʳ Windows). ʉʠʩʪʝʤʫ Windows 

ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʪʢʣʶʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʦʪ ʃɺʉ, ʝʩʣʠ ʃɺʉ ʚ ʪʝ-

ʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʫʪ ʢʦʤʧʴʶʪʝʨʦʤ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

4. ʇʨʦʚʝʨʴʪʝ, ʢʘʢ ʥʘʩʪʨʦʝʥʳ ʧʘʨʘʤʝʪʨʳ DNS ʥʘ ʚʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ. ʅʘʟʥʘʯʘʝʪʩʷ 

ʣʠ ʘʜʨʝʩ ʧʦ ʧʨʦʪʦʢʦʣʫ DHCP ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ ʟʘʜʘʝʪʩʷ ʬʠʢʩʠʨʦʚʘʥʦ ʚʨʫʯʥʫʶ. ʇʨʦ-

ʚʝʨʴʪʝ, ʜʦʩʪʫʧʝʥ ʣʠ ʩʝʨʚʝʨ DNS, ʠ ʧʦʧʨʦʙʫʡʪʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʨʫʛʠʤ. ɽʩʣʠ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʧʨʦʪʦʢʦʣ DHCP, ʧʨʦʚʝʨʴʪʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʘʨʝʥʜʳ ʘʜʨʝʩʘ. 

5. ɽʩʣʠ ʢʦʤʧʴʶʪʝʨ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ, ʧʨʦʚʝʨʴʪʝ, ʘʢʪʠʚʠʨʦʚʘʥʳ ʣʠ 

ʝʛʦ ʬʫʥʢʮʠʠ çʇʨʦʚʝʨʢʘ ʘʢʪʠʚʥʦʩʪʠè ʠ çʇʦʜʢʣʶʯʝʥʠʝ ʧʦ ʪʨʝʙʦʚʘʥʠʶè. 

6. ɺʳʷʩʥʠʪʝ, ʢʘʢʦʚʘ ʜʦʩʪʫʧʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ, ʠ ʩʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ ʠʤʝʶʪ ʜʦʩʪʫʧ ʚ ʩʝʪʴ. ʏʝʤ ʙʦʣʴʰʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʶʪ ʜʦʩʪʫʧ ʚ ʩʝʪʴ, ʪʝʤ 

ʤʝʥʴʰʝ ʝʝ ʜʦʩʪʫʧʥʘʷ ʚʘʤ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ɹʝʩʧʨʦʚʦʜʥʦʡ ʃɺʉ: 

ɹʝʩʧʨʦʚʦʜʥʘʷ ʩʝʪʴ ʥʝ ʨʘʙʦʪʘʝʪ 
1. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʢʘʨʪʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʠʤʝʝʪʩʷ ʚ 

ʥʘʣʠʯʠʠ ʠ (ʤʝʭʘʥʠʯʝʩʢʠ) ʧʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʢʦʤʧʴʶʪʝʨ. 

2. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʚʳʢʣʶʯʘʪʝʣʴ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʢʣʶʯʝʥ-

ʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʘ ʠʥʜʠʢʘʪʦʨ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʩʚʝʪʠʪʩʷ. ʇʦʧʨʦʙʫʡʪʝ ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʢʘʨʪʫ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʚ ʩʠʩʪʝʤʝ Windows ʥʘʞʘʪʠʝʤ ʢʦʤʙʠʥʘʮʠʠ 



26 

ʢʣʘʚʠʰ FN-F8. 

3. ʇʨʦʚʝʨʴʪʝ ʚ ʜʠʩʧʝʪʯʝʨʝ ʫʩʪʨʦʡʩʪʚ ʚ ʦʢʥʝ çʉʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳè ʧʨʘʚʠʣʴʥʦ ʣʠ 

ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʨʪʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʝʝ 

ʨʘʙʦʪʳ ʜʨʘʡʚʝʨʳ ʠ ʜʨʫʛʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

4. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʠʩʪʝʤʳ BIOS ʢʦʤʧʴʶʪʝʨʘ. 

ʆʪʩʫʪʩʪʚʫʝʪ ʜʦʩʪʫʧ ʚ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʝʪʴ 
1. ʇʨʦʚʝʨʴʪʝ, ʧʨʘʚʠʣʴʥʦ ʣʠ ʥʘʩʪʨʦʝʥʳ ʧʘʨʘʤʝʪʨʳ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʩʝʪʠ. ɽʩʣʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʫʜʘʝʪʩʷ, ʧʦʧʨʦʙʫʡʪʝ ʚʳʧʦʣʥʠʪʴ ʧʨʠʥʫʜʠ-

ʪʝʣʴʥʳʡ ʩʙʨʦʩ ʥʘʩʪʨʦʝʢ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ/ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʷ ʧʘʨʘ-

ʤʝʪʨʦʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʤʧʴʶʪʝʨʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ. 

2. ʆʙʥʦʚʠʪʝ ʚʩʪʨʦʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ/ʪʦʯʢʠ ʜʦʩʪʫ-

ʧʘ ʠ ʧʦʧʨʦʙʫʡʪʝ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʥʝʡ ʩ ʟʘʚʦʜʩʢʠʤʠ ʥʘʩʪʨʦʡʢʘʤʠ. ʇʦʨʷʜʦʢ ʩʙʨʦʩʘ 

ʥʘʩʪʨʦʝʢ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʤ. ʚ ʨʫ-

ʢʦʚʦʜʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʫʟʥʘʚʘʡʪʝ ʫ ʠʟʛʦʪʦʚʠʪʝʣʷ. 

3. ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʷ SSID ʠ ʢʣʶʯʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʘʰʝʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ ʠ ʫʙʝʜʠʪʝʩʴ ʚ ʠʭ ʧʨʘʚʠʣʴʥʦʩʪʠ. ɽʩʣʠ ʵʪʠ ʟʥʘʯʝʥʠʷ ʫʢʘʟʘʥʳ ʧʨʘʚʠʣʴʥʦ, ʚʳʧʦʣʥʠ-

ʪʝ ʜʝʡʩʪʚʠʷ, ʦʧʠʩʘʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ. 

4. ʇʦʧʨʦʙʫʡʪʝ ʚʳʧʦʣʥʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʨʫʛʦʤʫ ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ/ʪʦʯʢʝ ʜʦʩʪʫ-

ʧʘ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʨʪʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʨʘʙʦʪʘʝʪ 

ʥʦʨʤʘʣʴʥʦ. ɽʩʣʠ ʢʘʨʪʘ ʥʝ ʨʘʙʦʪʘʝʪ, ʩʤ. ʨʘʟʜʝʣ çɹʝʩʧʨʦʚʦʜʥʘʷ ʩʝʪʴ ʥʝ ʨʘʙʦʪʘʝʪè. 

5. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʚʳ ʧʳʪʘʝʪʝʩʴ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʩʚʦʝʤʫ, ʘ ʥʝ ʢ ʜʨʫʛʦʤʫ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ, ʘ ʪʘʢʞʝ ʚ ʪʦʤ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʧʦʧʳʪʢʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨ ʥʘʭʦ-

ʜʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ ʢ ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ. 

ʄʝʜʣʝʥʥʦʝ ʠʣʠ ʥʝʩʪʘʙʠʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ 
1. ʇʨʦʚʝʨʴʪʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ï ʩʣʘʙʦʩʪʴ ʩʠʛʥʘʣʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝ-

ʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʧʦʪʝʨʠ ʩʠʛʥʘʣʘ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʩʣʘ-

ʙʦʩʪʠ ʩʠʛʥʘʣʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʧʝʨʝʤʝʩʪʠʪʝ ʥʦʫʪʙʫʢ ʙʣʠʞʝ ʢ ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʤʝʨʳ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʙʦʣʝʝ ʤʦʱʥʫʶ ʘʥʪʝʥʥʫ ʜʣʷ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʠʣʠ ʜʦʙʘʚʠʪʴ ʝʱʝ ʦʜʥʫ ʪʦʯʢʫ ʜʦʩʪʫʧʘ. 

2. ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʅɽ ʉʃɽɼʋɽʊ ʩʤʝʰʠʚʘʪʴ ʩʠʛʥʘʣʳ ʩʪʘʥ-

ʜʘʨʪʘ B ʠ G. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʧʦʩʦʙʥʳʝ ʨʘʙʦʪʘʪʴ ʩ 

ʩʠʛʥʘʣʦʤ ʩʪʘʥʜʘʨʪʘ G, ʙʫʜʫʪ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʥʘ ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʡ ʩʪʘʥʜʘʨʪ B. 

3. ʇʦʧʨʦʙʫʡʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʦʡ ʢʘʥʘʣ ï ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʟʚʘʥʘ ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʥʘ ʠʩʧʦʣʴʟʫʝʤʦʤ ʢʘʥʘʣʝ ʧʦʤʝʭʘʤʠ ʦʪ ʤʦʙʠʣʴʥʳʭ ʠ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʣʝʬʦʥʦʚ, ʤʠʢʨʦʚʦʣʥʦʚʳʭ ʧʝʯʝʡ, ʜʨʫʛʠʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʠ ʧʨʦʯʠʭ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. 

4. ɺʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

- ʦʙʥʦʚʠʪʝ ʜʨʘʡʚʝʨʳ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʣʠʝʥʪʩʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ; 

- ʧʨʦʚʝʨʴʪʝ ʢʦʤʧʴʶʪʝʨ ʥʘ ʥʘʣʠʯʠʝ ʰʧʠʦʥʩʢʦʛʦ/ʨʝʢʣʘʤʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ, ʪʨʦʷʥʦʚ ʠ ʚʠʨʫʩʦʚ; 

- ʧʦʧʨʦʙʫʡʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʦʡ ʙʨʘʫʟʝʨ ʠʣʠ ʦʙʥʦʚʠʪʝ ʠʤʝʶʱʠʡʩʷ ʜʦ ʧʦʩʣʝʜ-

ʥʝʡ ʚʝʨʩʠʠ. 

ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ: 

ʇʣʶʩʳ: 

- ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ 

- ʅʘʜʝʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

- ʅʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʄʠʥʫʩʳ: 
- ʉʣʦʞʥʦʩʪʴ ʧʨʦʢʣʘʜʢʠ (ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʚʝʨʣʝʥʠʷ ʠ ʪ.ʜ.) 
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- ʇʨʠʚʷʟʘʥʥʦʩʪʴ ʢ ʦʜʥʦʤʫ ʨʘʙʦʯʝʤʫ ʤʝʩʪʫ, ʪʨʫʜʥʦʩʪʴ ʧʨʠ ʧʝʨʝʩʪʘʥʦʚʢʝ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ 

- ʪʨʫʜʥʦʩʪʴ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʠ ʪ.ʜ. 

ʇʣʶʩʳ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ: 

- ʅʝʧʣʦʭʘʷ ʩʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ (ʚ ʩʨʝʜʥʝʤ ʜʦʩʪʠʛʘʝʪ 54 ʄʙ/ʩʝʢ.) 

- ʇʦʣʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ (ʢʫʜʘ ʟʘʭʦʪʝʣ ʪʫʜʘ ʠ ʧʝʨʝʜʚʠʥʫʣ ʨʘʙʦʯʝʝ ʤʝʩʪʦ, ʝʩʪʝʩʪʚʝʥ-

ʥʦ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʩʝʪʠ) 

- ʇʨʦʩʪʦʪʘ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ 

- ɺʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʘʤʠ ʫʤʥʦʛʦ ʜʦʤʘ ʩ ʵʢʨʘʥʘ ʢʦʤʤʫʥʠʢʘʪʦʨʘ 

ʄʠʥʫʩʳ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ: 

- ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʚʦʜʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ) 

- ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʝʜʘʪʯʠʢʘ (ʚ ʩʨʝʜʥʝʤ 300 ʤʝʪʨʦʚ ʥʘ ʦʪʢʨʳʪʦʡ 

ʧʣʦʱʘʜʠ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʥʪʝʥʥ) 

- ɺʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠ ʰʠʬʨʦʚʘʥʠʷ (ʟʘ 

ʩʯʝʪ ʯʝʛʦ ʨʝʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʘʜʘʝʪ) 

 

ʄɽʊʆɼʓ ɿɸʑʀʊʓ ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʆɻʆ ʊɽʍʅʀʏɽʉʂʆɻʆ 

ʆɹɽʉʇɽʏɽʅʀʗ ʆʊ ʅɽʉɸʅʂʎʀʆʅʀʈʆɺɸʅʅʆɻʆ ʉɽʊɽɺʆɻʆ ɼʆʉʊʋʇɸ 

 

ɻʦʨʙʘʯʝʚʩʢʠʡ ɺ.ʕ., ʇʨʘʚʦʩʫʜʦʚ ɸ.ɺ., ʃʶʙʠʤʦʚ ɺ.ɺ., ʩʪʫʜʝʥʪʳ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ɻʦʨʙʘʯʝʚʩʢʘʷ ɽ.ʅ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʞʠʟʥʴ ʧʦʣʥʦʩʪʴʶ ʟʘʚʷʟʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ. ʂʦʤʧʴʶʪʝʨʳ ʧʦʤʦʛʘʶʪ ʯʝʣʦʚʝʢʫ ʩʦʚʝʨʰʘʪʴ ʧʦʢʫʧʢʠ, ʦʧʣʘʯʠʚʘʪʴ ʩʯʝʪʘ, ʜʝ-

ʣʘʪʴ ʦʧʝʨʘʮʠʠ, ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ ʠ ʢʦʩʤʠʯʝʩʢʠʤʠ 

ʘʧʧʘʨʘʪʘʤʠ. ʋ ʢʘʞʜʦʛʦ ʠʟ ʥʘʩ ʝʩʪʴ ʜʦʤʘ ʢʦʤʧʴʶʪʝʨ, ʣʠʙʦ ʥʦʫʪʙʫʢ. ʄʳ ʧʦʣʴʟʫʝʤʩʷ 

ʩʤʘʨʪʬʦʥʘʤʠ ʠ ʪ.ʜ. ʇʦʤʠʤʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʤʧʴʶʪʝʨʳ ʧʦʤʦʛʘʶʪ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʦʙʦʨʦʥʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʀ ʵʪʦʪ ʪʝʢʩʪ ʪʦʞʝ ʙʳʣ ʥʘʙʨʘʥ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ. 

ʅʦ ʫ ʢʘʞʜʦʡ ʤʝʜʘʣʠ ʜʚʝ ʩʪʦʨʦʥʳ, ʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʪʦʨʦʡ ʩʪʦʨʦʥʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʠʤʝʥʥʦ ʚʳʩʦʯʘʡʰʘʷ ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʢ ʢʦʪʦʨʦʡ ʩʪʨʝʤʠʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙ-

ʱʝʩʪʚʦ, ʩʪʘʚʠʪ ʝʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʪ ʥʠʭ ʟʘʚʠʩʠʪ ʙʣʘʛʦʧʦʣʫʯʠʝ ʠ ʞʠʟʥʴ ʣʶʜʝʡ. ʄʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʠʚʰʝʝ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪ-

ʢʠ ʧʦʩʪʦʷʥʥʦ ʥʘʨʘʩʪʘʶʱʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʩʜʝʣʘʣʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʯʨʝʟʚʳʯʘʡʥʦ 

ʫʷʟʚʠʤʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʛʨʝʩʩʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʧʦʩʪʘʚʠʣʦ ʧʝʨʝʜ ʧʦʪʨʝʙʠʪʝ-

ʣʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʦʚʫʶ ʧʨʦʙʣʝʤʫ, ð ʧʨʦʙʣʝʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʘʡʪʠ ʧʨʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʜʪʚʝʨʜʠʪʴ ʟʣʦʙʦʜʥʝʚʥʦʩʪʴ ʜʘʥʥʳʡ ʧʨʦʙʣʝʤʳ 

ʤʦʞʥʦ ʚ ʙʝʩʯʠʩʣʝʥʥʦʤ ʤʥʦʞʝʩʪʚʝ ʥʘʡʪʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʕʪʦ ʠ ʚʟʣʦʤʳ ʩʘʡʪʦʚ ʩʧʝʮ-

ʩʣʫʞʙ, ʤʠʥʠʩʪʝʨʩʪʚ, ʠ ʚʟʣʦʤʳ ʘʢʢʘʫʥʪʦʚ ʧʫʙʣʠʯʥʳʭ ʣʶʜʝʡ, ʢʨʘʞʘ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ 

ʩʦ ʩʯʝʪʦʚ, ʢʨʘʞʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʚʠʨʫʩʥʳʭ ʧʨʦʛʨʘʤʤ. ɺ ʈʦʩʩʠʠ ʙʦʣʝʝ 60% ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʷʚʣʷʝʪʩʷ çʧʠʨʘʪʩʢʠʤè. ɼʦʤʘʰʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʯʝʥʴ ʨʝʜʢʦ ʧʦʢʫʧʘʶʪ ʜʦʨʦʛʦ-

ʩʪʦʷʱʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʩʚʦʠʭ ʣʠʯʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʨʝʜʧʦʯʠʪʘʷ ʩʢʘʯʘʪʴ 

ʠʭ ʥʘ ʪʦʨʨʝʥʪʘʭ. 

ʂʘʞʜʳʡ ʚʟʣʦʤ, ʢʘʞʜʳʡ ʚʠʨʫʩ, ʢʘʞʜʳʡ ʩʙʦʡ ï ʵʪʦ ʫʙʳʪʢʠ ʜʣʷ ʘʪʘʢʦʚʘʥʥʳʭ ʢʦʤ-

ʧʘʥʠʡ. ʇʦʪʝʨʠ ʤʦʛʫʪ ʠʩʯʠʩʣʷʪʴʩʷ ʩʦʪʥʷʤʠ ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ʇʣʶʩ ʨʝʧʫʪʘʮʠʦʥʥʳʝ 

ʧʦʪʝʨʠ. ʅʦ ʟʘʯʘʩʪʫʶ ʧʨʠʯʠʥʘʤʠ ʩʙʦʝʚ ʠʣʠ ʚʠʨʫʩʥʳʭ ʘʪʘʢ ʷʚʣʷʶʪʩʷ ʥʝ ʤʠʬʠʯʝʩʢʠʝ 

ʟʣʦʙʥʳʝ ʭʘʢʝʨʳ, ʘ ʩʚʦʠ ʞʝ ʩʦʪʨʫʜʥʠʢʠ. ʉʣʫʯʘʡʥʳʝ ʠʣʠ ʥʘʤʝʨʝʥʥʳʝ ʦʰʠʙʢʠ, ʭʘʣʘʪ-
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ʥʦʩʪʴ ï ʚʩʝ ʵʪʠ ʧʨʦʙʣʝʤʳ ʪʦʞʝ ʷʚʣʷʶʪʩʷ ʩʬʝʨʦʡ ʠʥʪʝʨʝʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ. 

ʉʣʦʞʠʚʰʘʷʩʷ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʠʪʫʘʮʠʷ ʝʱʝ 

ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʘʚʥʦ ʠʟʚʝʩʪʥʫʶ ʥʝʧʨʠʷʪʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ 

ʧʦʨʦʞʜʘʪʴ ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʦʜʥʠʭ ʧʨʦʙʣʝʤ ʥʦʚʳʝ, ʠʥʦʛʜʘ ʜʘʞʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʷʚʥʦ ʧʦʜʯʝʨʢʠʚʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʘʱʠʱʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ɺʦʦʙʱʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʧʦʥʷʪʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʧʦʜ ʩʦʙʦʡ ʩʦʭʨʘʥʝʥʠʝ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʬʦʨʤʘʮʠʠ ï ʜʦʩʪʫʧʥʦʩʪʴ, ʮʝ-

ʣʦʩʪʥʦʩʪʴ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʪʨʠʘʜʘ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤ 

ʩʚʦʡ ʧʦʜʭʦʜ, ʩʚʦʝ ʨʝʰʝʥʠʝ. ʕʪʦ ʧʦʨʦʞʜʘʝʪ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʪʘʢ ʢʘʢ ʥʫʞʥʦ ʩʦʙʣʶʜʘʪʴ 

ʙʘʣʘʥʩ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʞʝʯʴ ʩʝʢʨʝʪʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʪʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʥʘʭʦʜʠʚ-

ʰʝʡʩʷ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʩʪʦʧʨʦʮʝʥʪʥʘʷ. ʅʦ ʷʚʥʦ ʩʪʨʘʜʘʶʪ ʠ ʜʦʩʪʫʧʥʦʩʪʴ, ʠ ʮʝ-

ʣʦʩʪʥʦʩʪʴ. 

ʂʦʥʝʯʥʦ, ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʨʝ-

ʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʅʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʟʘʢʦʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, 

ʢʘʢ ʠʤʝʥʥʦ ʠʭ ʚʳʧʦʣʥʷʪʴ ʠ ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ. ʇʦʵʪʦʤʫ ʚʩʝ ʧʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘ-

ʮʠʠ ʥʝ ʨʝh ʠʪʴ ʧʨʦʩʪʳʤ ʧʨʦʯʪʝʥʠʝʤ ʦʯʝʨʝʜʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʘʢʪʘ. 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦ ʩʪʦ-

ʠʪ ʧʝʨʝʜ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ, ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ɿʘʱʠʪʘ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʤ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʞʸʩʪʢʦ ʩʚʷʟʘʥʥʦʡ ʩ ʥʦʩʠʪʝʣʝʤ, ʤʦʞʝʪ 

ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ ʢʦʧʠʨʦʚʘʪʴʩʷ ʠ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ. ʀʟʚʝʩʪʥʦ ʦʯʝʥʴ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʚʥʝʰʥʠʭ 

ʥʘʨʫʰʠʪʝʣʝʡ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʚʥʫʪʨʝʥʥʠʭ ʥʘʨʫʰʠʪʝʣʝʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʝʪʷʤ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʩ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʴʶ: 

- ʢʨʘʞʘ ʠʥʬʦʨʤʘʮʠʠ ï ʮʝʣʦʩʪʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʦ ʝʸ ʢʦʥʬʠʜʝʥʮʠ-

ʘʣʴʥʦʩʪʴ ʥʘʨʫʰʝʥʘ; 

- ʤʦʜʠʬʠʢʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ï ʧʝʨʝʜʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝʢʠʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʷʝʪʩʷ, 

ʠ ʘʜʨʝʩʘʪ ʤʦʞʝʪ ʧʦʣʫʯʠʪ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʝ ʩʦʦʙʱʝʥʠʝ. ʊʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝ-

ʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ; 

- ʙʣʦʢʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ï ʥʘʧʨʠʤʝʨ, ʚ ʧʨʦʮʝʩʩʝ DDoS-ʘʪʘʢʠ ʥʘ ʩʘʡʪ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ. ʇʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ; 

- ʧʦʜʤʝʥʘ ʘʚʪʦʨʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ï ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʩʦʟʜʘʝʪ ʩʘʡʪ, ʧʦʣʥʦʩʪʴʶ ʢʦ-

ʧʠʨʫʶʱʠʡ ʩʘʡʪ ʠʟʚʝʩʪʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. ɽʤʫ ʧʝʨʝʯʠʩʣʷʶʪ ʜʝʥʴʛʠ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʝ ʧʦʢʫʧʘʪʝʣʠ, ʥʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʠʢʘʢʠʭ ʪʦʚʘʨʦʚ ʦʥʠ ʥʝ ʧʦʣʫʯʘʪ. 

ʀ ʵʪʦ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʨʘʥʠʪʴ. 

ʂʨʠʧʪʦʛʨʘʬʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʜʝʡʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘ-

ʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʥʘʩʪʦʣʴʢʦ ʤʦʱʥʳʝ, ʯʪʦ ʜʣʷ ʠʭ ʚʟʣʦʤʘ ʪʨʝ-

ʙʫʶʪʩʷ ʤʠʣʣʠʦʥʳ ʣʝʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢ ʥʝ ʚʣʠʷʶʪ ʥʘ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣɹʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ.  

ʐʠʬʨʘʪʦʨʳ ʠʥʬʦʨʤʘʮʠʠ ʜʝʣʷʪʩʷ ʥʘ ʘʧʧʘʨʘʪʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ. 

ʇʨʦʛʨʘʤʤʥʳʝ ʰʠʬʨʘʪʦʨʳ ʩʪʦʷʪ ʥʠʞʝ ʧʦ ʮʝʥʦʚʦʡ ʢʘʪʝʛʦʨʠʠ ʯʝʤ ʘʧʧʘʨʘʪʥʳʝ ʠ ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʧʦʩʦʙʥʳ ʪʘʢ ʞʝ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʫʶ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʦʜʥʘʢʦ ʵʪʠʤ ʩʧʠʩʦʢ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʯʝʨʧʳʚʘʝʪʩʷ. ʅʦ ʚʩʝ ʞʝ ʧʣʶʩʦʚ ʫ 

ʘʧʧʘʨʘʪʥʦʛʦ ʰʠʬʨʘʪʦʨʘ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʩʨʝʜʠ ʥʠʭ ʪʘʢʠʝ ʢʘʢ: 
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- ʘʧʧʘʨʘʪʥʳʡ ʜʘʪʯʠʢ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʠʩʧʦʣʴʟʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʣʫʯʘʡʥʳʝ ʯʠʩ-

ʣʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʝʪ ʦʛʨʦʤʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ; 

- ʘʧʧʘʨʘʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʜʘʝʪ ʩʪʦ ʧʨʦʮʝʥʪʥʫʶ ʛʘʨʘʥʪʠʶ ʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ʢʨʠʧʪʦ 

ʘʣʛʦʨʠʪʤʘ; 

- ʰʠʬʨʦʚʘʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʢʣʶʯʝʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʘʤʦʤ ʰʠʬʨʘʪʦʨʝ; 

- ʩ ʵʣʝʢʪʨʦʥʥʳʭ ʢʣʶʯʝʡ ʠʣʠ ʩ ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟʘʛʨʫʟʢʘ ʢʣʶʯʘ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʧʨʷʤʫʶ, ʘ ʥʝ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨ, ʯʪʦ ʥʝ ʜʘʩʪ ʥʠʢʦʛʜʘ ʧʝʨʝʭʚʘʪʠʪʴ ʢʣʶʯ; 

- ʙʣʘʛʦʜʘʨʷ ʘʧʧʘʨʘʪʥʳʤ ʰʠʬʨʘʪʦʨʘʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ 

ʢʦʤʧʴʶʪʝʨʫ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ; 

- ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʘʧʧʘʨʘʪʥʳʭ ʰʠʬʨʘʪʦʨʦʚ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɽʩʣʠ ʞʝ ʜʦʙʘʚʣʷʪʴ ʥʘ ʚʘʰ ʢʦʤʧʴʶʪʝʨ ʩʧʝʮʠʘʣʴʥʦʝ ʰʠʬʨʦʚʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʪʦ ʙʫʜʝʪ ʚʦʟʥʠʢʘʪʴ ʤʝʥʴʰʝ ʧʨʦʙʣʝʤ, ʯʝʤ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʬʫʥʢʮʠʡ ʩʭʦʞʠʭ ʰʠʬʨʦʚʘʣʴʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. ʉʘʤʦ ʰʠʬʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦ-

ʜʠʪʴ ʥʝʟʘʤʝʪʥʦ ʜʘʞʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɽʩʣʠ ʜʝʣʘʪʴ ʵʪʦ ʞʝ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ, ʪʦ ʥʫʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦ ʩʧʨʷʪʘʪʴ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ʅʝʧʨʦʩʪʦ ʵʪʦ 

ʚʩʝ ʩʜʝʣʘʪʴ ʩ ʦʪʣʘʞʝʥʥʦʡ ʦʧʝʨʘʮʠʝʡ. ɼʘʞʝ ʣʶʙʦʡ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣ ʩʤʦʞʝʪ ʧʦʜʢʣʶʯʠʪʴ 

ʢ ʢʦʤʧʴʶʪʝʨʫ ʠʣʠ ʢ ʤʦʜʝʤʫ ʰʠʬʨʦʚʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ɺʠʜʳ ʫʩʪʨʦʡʩʪʚ ʘʧʧʘʨʘʪʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ. 

ʅʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʰʠʬʨʦʚʘʥʠʷ: 

 - ʙʣʦʢʠ ʰʠʬʨʦʚʘʥʠʷ ʚ ʢʘʥʘʣʘʭ ʩʚʷʟʠ; 

 - ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʝ ʰʠʬʨʦʚʘʣʴʥʳʝ ʤʦʜʫʣʠ;  

 - ʰʠʬʨʦʚʘʣʴʥʳʝ ʧʣʘʪʳ ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ. 

ʂʨʦʤʝ ʚʩʝʭ ʙʘʟʦʚʳʭ ʬʫʥʢʮʠʡ ʰʠʬʨʦʚʘʥʠʷ, ʠʟʦʙʨʝʪʘʪʝʣʠ ʧʳʪʘʶʪʩʷ ʜʦʙʘʚʠʪʴ ʚ 

ʩʚʦʠ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʫʥʢʮʠʠ, ʢ ʧʨʠʤʝʨʫ: 

1. ɻʝʥʝʨʘʪʦʨ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ï ʦʥ ʥʫʞʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʢʣʶ-

ʯʝʡ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʦʜʧʠʩʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʞʜʳʡ ʨʘʟ ʥʦʚʦʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʝ ʛʝʥʝʨʘʪʦ-

ʨʦʤ ʯʠʩʣʦ. 

2. ɼʦʚʝʨʝʥʥʘʷ ʟʘʛʨʫʟʢʘ. ʆʥ ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʭʦʜ ʥʘ ʢʦʤʧʴʶʪʝʨ. ʇʨʠ ʢʘʞʜʦʤ ʚʢʣʶ-

ʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʘ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʝʛʦ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʫʞʝ ʟʘʙʠʪʳ ʚ 

ʰʠʬʨʦʚʘʣʴʥʦʤ ʘʧʧʘʨʘʪʝ. ɽʩʣʠ ʢʣʶʯʠ ʰʠʬʨʘʪʦʨ ʩʦʯʪʝʪ ʟʘ ʩʚʦʠ, ʪʦ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ 

ʚʢʣʶʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ, ʝʩʣʠ ʞʝ ʚʩʝ ʧʨʦʠʟʦʡʜʝʪ ʥʘʦʙʦʨʦʪ, ʪʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʠʜʝʪʩʷ 

ʨʘʟʙʠʨʘʪʴ ʢʦʤʧʴʶʪʝʨ ʠ ʚʳʪʘʩʢʠʚʘʪʴ ʦʪʪʫʜʘ ʩʘʤ ʰʠʬʨʘʪʦʨ, ʯʪʦʙʳ ʚʳʢʣʶʯʠʪʴ ʢʦʤʧʴʶ-

ʪʝʨ. 

3. ʂʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʬʘʡʣʦʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʚʘʰʝ ʦʪʩʫʪʩʪʚʠʝ ʟʣʦ-

ʫʤʳʰʣʝʥʥʠʢ ʥʝ ʩʤʦʞʝʪ ʥʠʯʝʛʦ ʠʟʤʝʥʠʪʴ. ʐʠʬʨʘʪʦʨ ʩʦʭʨʘʥʷʝʪ ʫ ʩʝʙʷ ʚʝʩʴ ʧʝʨʝʯʝʥʴ 

ʚʩʝʭ ʚʘʞʥʳʭ ʬʘʡʣʦʚ, ʝʩʣʠ ʦʧʷʪʴ ʧʨʦʠʟʦʡʜʝʪ ʚʟʣʦʤ, ʪʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʥʝʯʝʛʦ ʥʝ ʩʤʦ-

ʞʝʪ ʩʜʝʣʘʪʴ, ʝʩʣʠ ʧʨʠ ʦʯʝʨʝʜʥʦʡ ʟʘʛʨʫʟʢʝ ʧʨʠ ʥʝʩʦʚʧʘʜʝʥʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʬʘʡʣʦʚ 

ʧʨʦʠʟʦʡʜʝʪ ʙʣʦʢʠʨʦʚʢʘ. 

ʋʩʪʨʦʡʩʪʚʦ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ï ʧʦ-ʜʨʫʛʦʤʫ ʋʂɿɼ, ʥʘʟʳʚʘʝʪʩʷ 

ʧʣʘʪʘ ʩʦ ʚʩʝʤʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʋʩʪʨʦʡʩʪʚʦ ʘʧʧʘʨʘʪʥʦʛʦ ʰʠʬ-

ʨʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʝ ʚʭʦʜ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠ ʧʨʦʚʝʨʷʶʱʝʝ ʮʝʣʦʩʪ-

ʥʦʩʪʴ ʚʩʝʭ ʬʘʡʣʦʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʞʝ çʵʣʝʢʪʨʦʥʥʳʤ ʟʘʤʢʦʤè. 

ʂʦʥʝʯʥʦ, ʘʥʘʣʦʛʠʷ ʥʝ ʩʦʚʩʝʤ ʪʘ ð ʦʙʳʯʥʳʝ ʟʘʤʢʠ ʩʠʣʴʥʦ ʫʩʪʫʧʘʶʪ ʵʪʠʤ ʫʩʪʨʦʡʩʪʚʘʤ. 

ɼʦʩʪʫʧ ʢʦ ʚʩʝʤ ʬʘʡʣʘʤ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʠʣʠ ʫ ʪʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʦʪʦ-

ʨʦʤʫ ʜʦʚʝʨʷʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨ. 

ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʠʤ ʩʭʝʤʫ ʨʘʙʦʪʳ, ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʩʘʤ ʧʨʦʮʝʩʩ:  

1. ɺʳʯʠʩʣʠʪʝʣʴ - ʵʪʦ ʥʘʙʦʨ ʨʝʛʠʩʪʨʦʚ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʰʠʥʘ-

ʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʀʤʝʥʥʦ ʚʳʯʠʩʣʠʪʝʣʴ ʧʨʦʠʟʚʦʜʠʪ ʪʝ ʠʣʠ ʠʥʳʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ, ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ. ɺ ʥʘʯʘʣʝ, ʚʳʯʠʩʣʠʪʝʣʴ ʧʦʣʫʯʘʝʪ ʢʦʥ-

ʢʨʝʪʥʳʡ ʪʝʢʩʪ ʠʣʠ ʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʟʘʰʠʬʨʦʚʘʪʴ, ʘ ʪʘʢʞʝ ʢʣʶʯ 

ʰʠʬʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ, ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʤ ʯʠʩʣʦʤ. ʉʘʤʦ ʰʠʬʨʦʚʘʥʠʝ 
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ï ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʵʪʦʤʫ ʦʥ ʩʭʦʞ ʥʘ ʥʘʙʦʨ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʯʠʩʝʣ (ʚʝʣʠʯʠʥ). 

 

 
ʈʠʩʫʥʦʢ 1 ï ɹʣʦʢ ʩʭʝʤʘ ʨʘʙʦʪʳ ʰʠʬʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʨʦʤ 

 

2. ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ð ʵʪʦ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʠ ʫʧʨʘʚʣʷʝʪ ʚʳʯʠʩʣʠʪʝʣʝʤ. ʇʨʠ 

ʠʟʤʝʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʧʦ ʣʶʙʦʡ ʧʨʠʯʠʥʝ, ʙʫʜʝʪ ʜʘʚʘʪʴʩʷ ʩʙʦʡ. ʉʣʝʜʫʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʩʘʤʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʭʦʨʦʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʘ ʥʝ ʪʦʣʴʢʦ ʭʨʘ-

ʥʠʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʦ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ, ʥʦ ʠ ʚʩʝʛʜʘ ʧʨʦʠʟʚʦʜʠʪʴ ʩʘʤʦʧʨʦ-

ʚʝʨʢʫ. ɺʦʦʙʱʝ ʚʳʯʠʩʣʠʪʝʣʴ ʪʦʞʝ ʩ ʢʘʢʠʤ-ʣʠʙʦ ʧʝʨʠʦʜʦʤ ʦʪʧʨʘʚʣʷʝʪ ɹʣʦʢʫ ʋʧʨʘʚʣʝ-

ʥʠʷ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʝʛʦ ʨʘʙʦʪʫ. ɺʦʦʙʱʝ, ʚ ʞʠʟʥʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʚʘ 

ʠʣʠ ʙʦʣʝʝ ʰʠʬʨ ʧʨʦʮʝʩʩʦʨʘ. ʕʪʦ ʥʫʞʥʦ ʜʣʷ ʩʨʘʚʥʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ 

ʠʟ ʫʩʪʨʦʡʩʪʚ. 

3. ɹʫʬʝʨ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʥʫʞʝʥ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʘʤʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʪʘʢ: ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʰʠʬʨʦʚʘʥʠʷ ʧʝʨʚʦʛʦ ʙʣʦʢʘ, ʪʦ ʪʫʪ 

ʞʝ ʟʘʛʨʫʞʘʝʪʩʷ ʚʪʦʨʦʡ ʙʣʦʢ ʠ ʪʘʢ ʜʘʣʝʝ ʧʦʢʘ ʥʝ ʟʘʢʦʥʯʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ. ʕʪʦ ʞʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʥʘ ʚʭrʦʜʝ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʨʘʙʦʪʳ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ. 

ɺʳʚʦʜ ʧʨʦʩʪ - ʘʧʧʘʨʘʪʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʦʩʪʘʝʪʩʷ ʥʘʜʝʞʥʳʤ ʩʧʦʩʦʙʦʤ ʩʦʢʨʳʪʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʭʦʪʷ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʥʦʛʦ ʧʣʶʩʦʚ ʠ ʤʠʥʫʩʦʚ. 

ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʣʴʟʫʶʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʩʬʝʨʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʱʠʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʭʨʘʥʳ ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʦʡ ʤʝʪʦʜ, ʢʘʢ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦ-

ʩʪʫʧʘ.  

ʉʨʝʜʩʪʚʘ ʟʘʱʠʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʚʝʯʘʪʴ ʟʘ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ: 

 - ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ/ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ ʢʦʤʧʴʶ-

ʪʝʨʘ; 

 - ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʭʨʘʥʠʤʳʭ ʥʘ 

ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ;  

 - ʙʣʦʢʠʨʦʚʢʫ ʟʘʛʨʫʟʢʠ ʩ ʦʪʯʫʞʜʘʝʤʳʭ ʥʦʩʠʪʝʣʝʡ (FDD, CD-ROM, ZIP Drive ʠ 

ʪ.ʧ.) ʠ ʧʨʝʨʳʚʘʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʩ ʢʣʘʚʠʘʪʫʨʳ; 

 - ʚʳʧʦʣʥʝʥʠʝ ʨʝʞʠʤʘ ʜʦʚʝʨʝʥʥʦʡ ʟʘʛʨʫʟʢʠ; 

 - ʨʝʛʠʩʪʨʘʮʠʶ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʦʙʳʪʠʡ; 

 - ʘʥʘʣʠʟ (ʘʫʜʠʪ) ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʩʦʙʳʪʠʡ; 

 - ʫʜʦʙʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʨʝʜʩʪʚʘʤʠ ʟʘʱʠʪʳ. 

ʂʦʥʝʯʥʘʷ ʮʝʣʴ ʧʨʦʮʝʜʫʨ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʘ (ʩʫʙʲʝʢʪʘ) 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʧʫʩʢʝ ʝʛʦ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʣʫʯʘʝ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʣʠʙʦ ʦʪʢʘʟʝ ʚ ʜʦʧʫʩʢʝ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʨʢʠ. 
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ʆʙʲʝʢʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʣʶʜʝʡ (ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ, ʦʧʝʨʘʪʦʨʦʚ); ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ (ʤʦʥʠʪʦʨʳ, ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ, ʘʙʦʥʝʥʪʩʢʠʝ 

ʧʫʥʢʪʳ); ʜʦʢʫʤʝʥʪʳ (ʨʫʯʥʳʝ, ʨʘʩʧʝʯʘʪʢʠ); ʤʘʛʥʠʪʥʳʝ ʥʦʩʠʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ; ʠʥʬʦʨ-

ʤʘʮʠʶ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ. 

ʂ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʘʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʧʨʠʩʚʦʝʥʠʝ 

ʣʠʮʫ ʠʣʠ ʜʨʫʛʦʤʫ ʠʤʝʥʠ ʧʘʨʦʣʷ ʠ ʭʨʘʥʝʥʠʝ ʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ. 

ʇʘʨʦʣʝʤ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʦʙʲʝʢʪ (ʩʫʙʲʝʢʪ). 

ʇʘʨʦʣʴ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʧʦʩʦʙʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʪʝʨʤʠʥʘʣʘ, ʩ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʚ ʩʠʩʪʝʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʨʘʪʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʘ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʉ ʫʯʝʪʦʤ ʚʘʞʥʦʩʪʠ ʧʘʨʦʣʷ ʢʘʢ ʩʨʝʜʩʪʚʘ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ ʧʨʝʜʦ-

ʩʪʦʨʦʞʥʦʩʪʠ: 

- ʥʝ ʭʨʘʥʠʪʴ ʧʘʨʦʣʠ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚ ʥʝʟʘʰʠʬʨʦʚʘʥʥʦʤ ʤʝʩʪʝ; 

- ʥʝ ʧʝʯʘʪʘʪʴ ʠ ʥʝ ʦʪʦʙʨʘʞʘʪʴ ʧʘʨʦʣʠ ʚ ʦʪʢʨʳʪʦʤ ʚʠʜʝ ʥʘ ʪʝʨʤʠʥʘʣʝ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʥʝ ʧʨʠʤʝʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʦʣʷ ʩʚʦʝ ʠʤʷ ʠʣʠ ʠʤʝʥʘ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʜʘʪʘ ʨʦʞʜʝʥʠʷ, ʥʦʤʝʨ ʜʦʤʘʰʥʝʛʦ ʠʣʠ ʩʣʫʞʝʙʥʦʛʦ ʪʝʣʝʬʦʥʘ, 

ʥʘʟʚʘʥʠʝ ʫʣʠʮʳ); 

- ʥʝ ʧʨʠʤʝʥʷʪʴ ʨʝʘʣʴʥʳʝ ʩʣʦʚʘ ʠʟ ʵʥʮʠʢʣʦʧʝʜʠʠ ʠʣʠ ʪʦʣʢʦʚʦʛʦ ʩʣʦʚʘʨʷ; 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʠʥʥʳʝ ʧʘʨʦʣʠ; 

- ʧʨʠʤʝʥʷʪʴ ʩʤʝʩʴ ʩʠʤʚʦʣʦʚ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʨʝʛʠʩʪʨʦʚ ʢʣʘʚʠʘʪʫʨʳ; 

- ʧʨʠʤʝʥʷʪʴ ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʜʚʫʭ ʧʨʦʩʪʳʭ ʩʣʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʠʤ-

ʚʦʣʘʤʠ (ʥʘʧʨʠʤʝʨ, +,=,<); 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʫʱʝʩʪʚʫʶʱʠʝ ʥʦʚʳʝ ʩʣʦʚʘ (ʘʙʩʫʨʜʥʳʝ ʠʣʠ ʜʘʞʝ ʙʨʝʜʦʚʦʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷ); 

- ʢʘʢ ʤʦʞʥʦ ʯʘʱʝ ʤʝʥʷʪʴ ʧʘʨʦʣʴ. 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʦʞʥʳʝ ʚ ʧʣʘʥʝ ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: ʦʪʧʝʯʘʪʢʦʚ ʧʘʣʴʮʝʚ, ʨʠʩʫʥʢʘ 

ʣʠʥʠʡ ʨʫʢʠ, ʨʘʜʫʞʥʦʡ ʦʙʦʣʦʯʢʠ ʛʣʘʟ, ʪʝʤʙʨʘ ʛʦʣʦʩʘ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʠʤʝʶʪ ʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʥʦʩʠʪʝʣʠ ʢʦʜʦʚ ʧʘʨʦ-

ʣʝʡ. ʊʘʢʠʤʠ ʥʦʩʠʪʝʣʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʧʫʩʢ ʚ ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʳʭ ʩʠʩʪʝʤʘʭ; ʧʣʘ-

ʩʪʠʢʦʚʳʝ ʢʘʨʪʳ ʩ ʠʤʝʥʝʤ ʚʣʘʜʝʣʴʮʘ, ʝʛʦ ʢʦʜʦʤ, ʧʦʜʧʠʩʴʶ; ʧʣʘʩʪʠʢʦʚʳʝ ʢʘʨʪʦʯʢʠ ʩ 

ʤʘʛʥʠʪʥʦʡ ʧʦʣʦʩʦʡ, ʢʦʪʦʨʘʷ ʩʯʠʪʳʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʩʯʠʪʳʚʘʶɦ ʠʤ ʫʩʪʨʦʡʩʪʚʦʤ; 

ʧʣʘʩʪʠʢʦʚʳʝ ʢʘʨʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʚʩʪʨʦʝʥʥʫʶ ʤʠʢʨʦʩʭʝʤʫ; ʢʘʨʪʳ ʦʧʪʠʯʝʩʢʦʡ ʧʘʤʷʪʠ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ 

ʥʘ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʥʘʣʘʤ ʩʚʟ̫ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʢʩʠʤʠʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʢ ʧʦʣʫʯʘʪʝʣʶ ʧʨʠʭʦʜʠʪ ʥʝ ʧʦʜʣʠʥ-

ʥʠʢ, ʘ ʪʦʣʴʢʦ ʢʦʧʠʷ ʜʦʢʫʤʝʥʪʘ ʩ ʢʦʧʠʝʡ ʧʦʜʧʠʩʠ, ʢʦʪʦʨʘʷ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʜʚʝʨʛʥʫʪʘ ʧʦʚʪʦʨʥʦʤʫ ʢʦʧʠʨʦʚʘʥʠʶ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʦʞʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʦʩʦʙ ʰʠʬʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʧʘʨʦʣʝʤ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʦʪʧʨʘʚʠʪʝ-

ʣʷ, ʧʦʣʫʯʘʪʝʣʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʦʦʙʱʝʥʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ ʧʦ-

ʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʧʠʩʠ, ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʤʝʥʷʪʴ ʦʪ ʩʦʦʙʱʝʥʠʷ ʢ ʩʦʦʙʱʝʥʠʶ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʟʘʱʠʪʫ ʩʝʪʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʤʝʞʩʝʪʝʚʳʝ ʵʢʨʘʥʳ (ʨʠʩʫʥʦʢ 2). ʆʙʳʯʥʦ ʠʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ 

ʛʨʘʥʠʮʝ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʝʪʴʶ ʀʥʪʝʨʥʝʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʦʙʱʝ ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʩʪʘʚʠʪʴ ʜʚʘ ʤʝʞʩʝʪʝʚʳʭ ʵʢʨʘʥʘ. ʆʜʠʥ ʥʘ ʛʨʘʥʠʮʝ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʩʦʙʩʪʚʝʥ-

ʥʦʡ ʩʝʪʴʶ, ʘ ʚʪʦʨʦʡ ï ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʦʡ ʩʝʪʴʶ ʠ ʪʝʤ ʩʝʛʤʝʥʪʦʤ ʩʝʪʠ, ʛʜʝ ʮʠʨʢʫʣʠʨʫʝʪ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 
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ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʩʝʪʠ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʝʸ ʫʟʣʦʚ 

ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʊʘʢʞʝ ʩʝʪʝʚʳʝ ʵʢʨʘʥʳ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʬʠʣʴʪʨʘʤʠ, 

ʪʘʢ ʢʘʢ ʠʭ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ð ʥʝ ʧʨʦʧʫʩʢʘʪʴ (ʬʠʣʴʪʨʦʚʘʪʴ) ʧʘʢʝʪʳ, ʥʝ ʧʦʜʭʦʜʷʱʠʝ ʧʦʜ 

ʢʨʠʪʝʨʠʠ, ʦʧʨʝʜʝʣʸʥʥʳʝ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʅʝʢʦʪʦʨʳʝ ʩʝʪʝʚʳʝ ʵʢʨʘʥʳ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʨʘʥʩʣʷʮʠʶ ʘʜʨʝʩʦʚ 

ð ʜʠʥʘʤʠʯʝʩʢʫʶ ʟʘʤʝʥʫ ʚʥʫʪʨʠʩʝʪʝʚʳʭ (ʩʝʨʳʭ) ʘʜʨʝʩʦʚ ʠʣʠ ʧʦʨʪʦʚ ʥʘ ʚʥʝʰʥʠʝ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ð ʯʪʦ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ, ʩʫʱʝʩʪʚʫʝʪ 

ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʩʝʪʝʚʳʝ ʵʢʨʘʥʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ: 

- ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ, ʢʦʛʜʘ ʬʠʣʴʪʨʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʩʥʦʚʝ ʘʜʨʝʩʦʚ ʦʪʧʨʘʚʠʪʝʣʷ ʠ 

ʧʦʣʫʯʘʪʝʣʷ ʧʘʢʝʪʦʚ, ʥʦʤʝʨʦʚ ʧʦʨʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʨʦʚʥʷ ʤʦʜʝʣʠ OSI ʠ ʩʪʘʪʠʯʝʩʢʠʭ 

ʧʨʘʚʠʣ, ʟʘʜʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ; 

- ʩʝʘʥʩʦʚʦʤ ʫʨʦʚʥʝ (ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʝ ʢʘʢ stateful) ð ʦʪʩʣʝʞʠʚʘʶʱʠʝ ʩʝʘʥʩʳ ʤʝʞ-

ʜʫ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʥʝ ʧʨʦʧʫʩʢʘʶʱʠʝ ʧʘʢʝʪʳ ʥʘʨʫʰʘʶʱʠʭ ʩʧʝʮʠʬʠʢʘʮʠʠ TCP/IP, ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʟʣʦʥʘʤʝʨʝʥʥʳʭ ʦʧʝʨʘʮʠʷʭ ð ʩʢʘʥʠʨʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ, ʚʟʣʦʤʘʭ ʯʝʨʝʟ 

ʥʝʧʨʘʚʠʣʴʥʳʝ ʨʝʘʣʠʟʘʮʠʠ TCP/IP, ʦʙʨʳʚ/ʟʘʤʝʜʣʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ, ʠʥʲʝʢʮʠʷ ʜʘʥʥʳʭ. 

- ʫʨʦʚʥʝ ʧʨʠʣʦʞʝʥʠʡ, ʬʠʣʴʪʨʘʮʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷ, ʧʝ-

ʨʝʜʘʚʘʝʤʳʭ ʚʥʫʪʨʠ ʧʘʢʝʪʘ. ʊʘʢʠʝ ʪʠʧʳ ʵʢʨʘʥʦʚ ʧʦʟʚʦʣʷʶʪ ʙʣʦʢʠʨʦʚʘʪʴ ʧʝʨʝʜʘʯʫ ʥʝʞʝ-

ʣʘʪʝʣʴʥʦʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʠʪʠʢ ʠ ʥʘʩʪʨʦʝʢ. 

ʅʝʢʦʪʦʨʳʝ ʨʝʰʝʥʠʷ, ʦʪʥʦʩʠʤʳʝ ʢ ʩʝʪʝʚʳʤ ʵʢʨʘʥʘʤ ʫʨʦʚʥʷ ʧʨʠʣʦʞʝʥʠʷ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʳ ʩ ʥʝʢʦʪʦʨʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ, ʨʝʘʣʠ-

ʟʫʷ ʧʨʦʟʨʘʯʥʳʝ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʳ, ʩʦ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʧʦ ʧʨʦʪʦʢʦʣʘʤ. ɺʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘ ʠ ʤʥʦʛʦʧʨʦʪʦʢʦʣʴʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʜʝʣʘʶʪ ʬʠʣʴʪʨʘʮʠʶ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʝʝ ʛʠʙʢʦʡ, ʯʝʤ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʝʪʝʚʳʭ ʵʢʨʘʥʘʭ, ʥʦ ʪʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʠʤʝʶʪ ʚʩʝ 

ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʦʚ (ʥʘʧʨʠʤʝʨ, ʘʥʦʥʠʤʠʟʘʮʠʷ ʪʨʘʬʠʢʘ). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʩʣʝʞʠʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʝʪʝʚʳʝ ʵʢʨʘʥʳ ʙʳʚʘʶʪ: 

- stateless (ʧʨʦʩʪʘʷ ʬʠʣʴʪʨʘʮʠʷ), ʢʦʪʦʨʳʝ ʥʝ ʦʪʩʣʝʞʠʚʘʶʪ ʪʝʢʫʱʠʝ ʩʦʝʜʠʥʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, TCP), ʘ ʬʠʣʴʪʨʫʶʪ ʧʦʪʦʢ ʜʘʥʥʳʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʯʝʩʢʠʭ 

ʧʨʘʚʠʣ; 

- stateful, statefulpacketinspection (SPI) (ʬʠʣʴʪʨʘʮʠʷ ʩ ʫʯʸʪʦʤ ʢʦʥʪʝʢʩʪʘ), ʩ ʦʪʩʣʝʞʠʚʘ-

ʥʠʝʤ ʪʝʢʫʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʧʨʦʧʫʩʢʦʤ ʪʦʣʴʢʦ ʪʘʢʠʭ ʧʘʢʝʪʦʚ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʣʦ-

ʛʠʢʝ ʠ ʘʣʛʦʨʠʪʤʘʤ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʪʦʢʦʣʦʚ ʠ ʧʨʠʣʦʞʝʥʠʡ. ʊʘʢʠʝ ʪʠʧʳ ʩʝʪʝ-

ʚʳʭ ʵʢʨʘʥʦʚ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʝʝ ʙʦʨʦʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ DoS-ʘʪʘʢ ʠ ʫʷʟʚʠʤʦ-

ʩʪʷʤʠ ʥʝʢʦʪʦʨʳʭ ʩʝʪʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʪʘʢʠʭ ʧʨʦʪʦʢʦʣʦʚ, ʢʘʢ H.323, SIP, FTP ʠ ʪ. ʧ., ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʩʣʦʞʥʳʝ ʩʭʝʤʳ ʧʝʨʝʜʘ-

ʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʘʜʨʝʩʘʪʘʤʠ, ʧʣʦʭʦ ʧʦʜʜʘʶʱʠʝʩʷ ʦʧʠʩʘʥʠʶ ʩʪʘʪʠʯʝʩʢʠʤʠ ʧʨʘʚʠʣʘʤʠ, 

ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ, stateless ʩʝʪʝʚʳʤʠ ʵʢʨʘʥʘʤʠ. 

https://ru.wikipedia.org/wiki/NAT
https://ru.wikipedia.org/wiki/Локальная_вычислительная_сеть#.D0.90.D0.B4.D1.80.D0.B5.D1.81.D0.B0.D1.86.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/Локальная_сеть
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ʊʠʧʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

- ʬʠʣʴʪʨʘʮʠʷ ʜʦʩʪʫʧʘ ʢ ʟʘʚʝʜʦʤʦ ʥʝʟʘʱʠʱʝʥʥʳʤ ʩʣʫʞʙʘʤ; 

- ʧʨʝʧʷʪʩʪʚʦʚʘʥʠʝ ʧʦʣʫʯʝʥʠʶ ʟʘʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʟʘʱʠʱʝʥʥʦʡ ʧʦʜʩʝʪʠ, ʘ 

ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʶ ʚ ʟʘʱʠʱʝʥʥʫʶ ʧʦʜʩʝʪʴ ʣʦʞʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʫʷʟʚʠʤʳʭ ʩʣʫʞʙ; 

- ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʢ ʫʟʣʘʤ ʩʝʪʠ; 

- ʤʦʞʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚʩʝ ʧʦʧʳʪʢʠ ʜʦʩʪʫʧʘ ʢʘʢ ʠʟʚʥʝ, ʪʘʢ ʠ ʠʟ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʫʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪ ʦʪʜʝʣʴʥʳʤʠ ʫʟʣʘʤʠ ʩʝʪʠ; 

- ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝ ʧʦʨʷʜʢʘ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ; 

- ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʧʦʜʦʟʨʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʧʳʪʢʘʭ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʣʠ ʘʪʘʢʠ 

ʥʘ ʫʟʣʳ ʩʝʪʠ ʠʣʠ ʩʘʤ ʵʢʨʘʥ; 

ɺʩʣʝʜʩʪʚʠʝ ʟʘʱʠʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʟʘʙʣʦʢʠʨʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʣʫʞʙʳ, ʪʘʢʠʝ ʢʘʢ Telnet, FTP, SMB, NFS, ʠ ʪʘʢ ʜʘʣʝʝ. ʇʦʵʪʦʤʫ 

ʥʘʩʪʨʦʡʢʘ ʬʘʡʨʚʦʣʘ ʪʨʝʙʫʝʪ ʫʯʘʩʪʠʷ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʧʨʦʪʠʚ-

ʥʦʤ ʩʣʫʯʘʝ ʚʨʝʜ ʦʪ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʧʨʝʚʳʩʠʪʴ ʧʦʣʴʟʫ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʡʨʚʦʣʘ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʦʪʢʣʠʢʘ 

ʠ ʩʥʠʞʘʝʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʬʠʣʴʪʨʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʤʛʥʦʚʝʥʥʦ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʡ ʩʧʠʩʦʢ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʤ. 

ɽʩʪʴ ʝʱʝ ʠ ʦʙʦʟʥʘʯʝʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʦʥʳ, ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʦʭʨʘʥʘ ʧʦʤʝ-

ʱʝʥʠʷ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫ-

ʧʘ ʚ ʵʪʦ ʧʦʤʝʱʝʥʠʝ ʠ ʪ.ʜ. ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʦʛʦ-ʪʦ ʦʜʥʦʛʦ ʨʝʰʝʥʠʷ, ʥʝʢʦʡ ʧʘʥʘʮʝʠ ʦʪ 

ʚʩʝʭ ʙʝʜ. ʊʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʰʠʨʥʦʛʦ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʧʦʩʦʙʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʦʪ ʨʘʟʣʠʯʥʳʭ ʫʛʨʦʟ. 

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʠʟʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʚ ʩʝʪʠ. ɽʩʣʠ ʦʢʨʫʞʠʪʴ ʟʜʘʥʠʝ ʥʝʩʢʦʣʴʢʠʤʠ ʟʘʙʦʨʘʤʠ ʠ ʧʨʦ-

ʧʫʩʢʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʪʦ ʧʦʢʘ ʩʦʪʨʫʜʥʠʢʠ ʜʦʡʜʫʪ ʜʦ ʩʚʦʠʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʫʞʝ ʜʦʤʦʡ ʧʦʨʘ 

ʙʫʜʝʪ ʠʜʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʙʘʣʘʥʩ ʚ ʪʦʡ ʩʘʤʦʡ ʪʨʠʘʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ. ʅʝʣʴʟʷ ʧʦʣʥʦʩʪʴʶ ʧʦʞʝʨʪʚʦʚʘʪʴ ʦʜʥʠʤ ʚ ʫʛʦʜʫ ʜʨʫʛʦʤʫ. 
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ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɽʅʀʗ ʕʃɽʂʊʈʆʊɽʈʄʀʏɽʉʂʀʄ ɸɻʈɽɻɸʊʆʄ 

 

ɻʦʨʙʫʥʦʚ ɸ.ɺ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻʫʙʘʥʦʚ ʅ.ɻ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʤʝʜʠʮʠʥʝ, ʪʝʭʥʠʢʝ, ʙʳʪʫ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʘʩʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʕʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʣɻʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʫʩʪʨʦʡʩʪʚ ʠ ʘʛʨʝʛʘʪʦʚ. 

ʕʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ (ʕʊʋ) ʥʘʟʳʚʘʶʪʩʷ ʫʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʜʨʫʛʠʝ ʚʠʜʳ ʵʥʝʨʛʠʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʳʧʦʣ-

ʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʛʨʫʧʧ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ 
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ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʘ ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ. 

ʇʦʥʷʪʠʝ çʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠè ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʵʣʝʤʝʥʪʘʤʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ ʠ ʢʦʤʤʫʥʠʢʘ-

ʮʠʷʤʠ (ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ, ʛʘʟʦʚʳʤʠ, ʚʦʜʷʥʳʤʠ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ ʜʨ.), ʦʙʝʩʧʝʯʠʚʘʶʱʠ-

ʤʠ ʝʛʦ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. 

ʕʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʕʊʆ) ï ʵʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ 

ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʕʊʆ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʆʙʲʝʢʪʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʠʡ ʘʛʨʝʛʘʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 

ʜʣʷ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʠʟʜʝʣʠʡ ʠʟ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚ. ɺʩʷ ʩʠʩʪʝʤʘ ʠ ʩʠʣʦʚʘʷ ʯʘʩʪʴ ʟʘʥʠʤʘ-

ʶʪ 6 ʰʢʘʬʦʚ ʩ ʦʜʥʠʤ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ. 

ʕʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʠʡ ʘʛʨʝʛʘʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʢʘʣʢʠ, ʦʪʞʠʛʘ ʠ ʩʪʘ-

ʨʝʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʜʝʪʘʣʝʡ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ. 

 
ʈʠʩʫʥʦʢ 1 - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

ʉʦʩʪʘʚ ʣʠʥʠʠ: 

ï ʫʩʪʨʦʡʩʪʚʦ ʜʦʟʠʨʦʚʘʥʥʦʡ ʟʘʛʨʫʟʢʠ (ʟʘʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ); 

ï ʵʣʝʢʪʨʦʧʝʯʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʟʘʢʘʣʦʯʥʘʷ; 

ï ʙʘʢ ʤʘʩʣʷʥʳʡ ʟʘʢʘʣʦʯʥʳʡ; 

ï ʤʘʰʠʥʘ ʤʦʝʯʥʘʷ ʢʦʥʚʝʡʝʨʥʘʷ;  

ï ʵʣʝʢʪʨʦʧʝʯʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪʧʫʩʢʥʘʷ; 

ï ʙʘʢ ʦʭʣʘʞʜʝʥʠʷ. 

ɿʘʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʘʝʪ ʜʝʪʘʣʠ ʜʦʟʠʨʦʚʘʥʥʳʤʠ ʧʦʨʮʠʷʤʠ ʠʟ ʤʝʪʘʣʣʠʯʝ-

ʩʢʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʢʦʥʚʝʡʝʨ ʟʘʢʘʣʦʯʥʦʡ ʧʝʯʠ ʯʝʨʝʟ ʟʘʛʨʫʟʦʯʥʳʡ ʰʣʶʟ. ɺ ʟʘʢʘʣʦʯʥʦʡ 

ʧʝʯʠ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʟʘʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʦʡ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʟʦʥ ʥʘʛʨʝʚʘ, ʘ ʪʘʢʞʝ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʢʦʥʚʝʡʝʨʘ. ɼʝʪʘʣʠ ʧʝʨʝʤʝʱʘ-

ʶʪʩʷ ʢʦʥʚʝʡʝʨʦʤ ʯʝʨʝʟ ʟʘʢʘʣʦʯʥʫʶ ʧʝʯʴ (ʚ ʟʘʢʘʣʦʯʥʦʡ ʧʝʯʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʛʨʝʚ ʠʟʜʝ-

ʣʠʡ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʘʫʩʪʝʥʠʟʘʮʠʠ ʠ ʚʳʜʝʨʞʢʘ ʠʟʜʝʣʠʡ ʚ ʧʝʯʠ ʚ ʪʝʯʝʥʠʠ ʟʘʜʘʥʥʦʛʦ 

ʚʨʝʤʝʥʠ)  ʠ ʧʦʜʘʶʪʩʷ ʩʢʚʦʟʴ ʤʘʩʣʷʥʫʶ ʟʘʚʝʩʫ ʚ ʟʘʢʘʣʦʯʥʳʡ ʙʘʢ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦ-

ʮʝʩʩ ʟʘʢʘʣʠʚʘʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ. ʄʘʩʣʷʥʘʷ ʟʘʚʝʩʘ ʩʦʟʜʘʝʪʩʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʧʘ-

ʜʘʥʠʷ ʛʘʟʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʟʘʢʘʣʢʝ ʜʝʪʘʣʝʡ, ʚ ʘʪʤʦʩʬʝʨʫ ʟʘʢʘʣʦʯʥʦʡ ʧʝʯʠ. 

ɼʘʣʝʝ ʢʦʥʚʝʡʝʨʦʤ ʟʘʢʘʣʦʯʥʦʛʦ ʙʘʢʘ ʜʝʪʘʣʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʤʦʝʯʥʫʶ ʤʘʰʠʥʫ, 

ʛʜʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʙʝʟʞʠʨʠʚʘʥʠʶ, ʤʦʡʢʝ ʠ ʩʫʰʢʝ. ɺ ʤʦʝʯʥʦʡ ʤʘʰʠʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʩʪʚʦ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʝʟʞʠʨʠʚʘʶʱʝʛʦ ʠ ʧʨʦʤʳʚʦʯʥʦʛʦ ʨʘʩ-

ʪʚʦʨʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʩʫʰʢʠ ʠʟʜʝʣʠʡ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʢʘʣʦʨʠʬʝ-

ʨʦʤ. ɿʘʪʝʤ ʠʟʜʝʣʠʷ ʟʘʛʨʫʟʦʯʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʧʦʜʘʶʪʩʷ ʥʘ ʢʦʥʚʝʡʝʨ ʦʪʧʫʩʢʥʦʡ ʧʝʯʠ. ɺ 

ʦʪʧʫʩʢʥʦʡ ʧʝʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ 

ʟʦʥ ʥʘʛʨʝʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʦʡ. ʀʟ ʦʪʧʫʩʢʥʦʡ 

ʧʝʯʠ ʠʟʜʝʣʠʷ ʧʦʜʘʶʪʩʷ ʚ ʙʘʢ ʦʭʣʘʞʜʝʥʠʷ. ʆʭʣʘʞʜʝʥʥʳʝ ʜʝʪʘʣʠ ʚʳʛʨʫʞʘʶʪʩʷ ʢʦʥʚʝʡʝ-
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ʨʦʤ ʚ ʪʘʨʫ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ʇʣʘʚʠʣʴʥʳʝ ʧʝʯʠ ʠʟʛʦʪʦʚʣʷʶʪʩʷ ʩʦ ʩʪʘʣʴʥʳʤ ʩʝʨʜʝʯʥʠʢʦʤ ʠ ʙʝʟ ʥʝʛʦ. ʇʝʯʠ ʩ 

ʩʝʨʜʝʯʥʠʢʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʣʘʚʣʝʥʠʷ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʠʭ ʩʧʣʘʚʦʚ. ʇʠʪʘʥʠʝ ʧʝ-

ʯʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʢʦʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ 50 ɻʮ ʥʘʧʨʷʞʝʥʠʝʤ 380 ɺ ʠ ʚʳʰʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ.  

ʋʩʪʘʥʦʚʢʠ ʜʣʷ ʟʘʢʘʣʢʠ ʧʠʪʘʶʪʩʷ ʧʨʠ ʯʘʩʪʦʪʘʭ ʦʪ 50 ɻʮ ʜʦ ʩʦʪʝʥ ʢʠʣʦʛʝʨʮ. ʇʠʪʘ-

ʥʠʝ ʫʩʪʘʥʦʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʪʠʨʠʩʪʦʨʥʳʭ ʠʣʠ ʤʘʰʠʥʥʳʭ ʧʨʝʦʙʨʘʟʦ-

ʚʘʪʝʣʝʡ ʠ ʣʘʤʧʦʚʳʭ ʛʝʥʝʨʘʪʦʨʦʚ.  

ʉʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʤʝʭʘʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷ ʜʦʣʞʥʘ ʦʪʨʘʞʘʪʴ ʩʦʩʪʘʚ ʝʛʦ ʵʣʝʤʝʥʪʦʚ 

ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ (ʨʠʩʫʥʦʢ 2). ɼʣʷ ʘʥʘʣʠʟʘ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ ʚʳ-

ʜʝʣʠʤ ʫʧʨʘʚʣʷʶʱʫʶ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʫʶ ʧʦʜʩʠʩʪʝʤʳ: 

ï ʫʩʪʨʦʡʩʪʚʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

ï ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ; 

ï ʩʠʣʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ; 

ï ʫʧʨʘʚʣʷʝʤʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 

ï ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ; 

ï ʫʩʪʨʦʡʩʪʚʦ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

ï ʜʘʪʯʠʢʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

ï ʠʥʪʝʨʬʝʡʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʥʘ ʙʣʦʢ-ʩʭʝʤʝ ʢʘʢ I1ïI8.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠʥʪʝʨ-

ʬʝʡʩʥʳʝ ʙʣʦʢʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʜʚʠʞʝʥʠʷ, ʪʘʢ ʠ ʩʦʜʝʨ-

ʞʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʇʨʠʤʝʨʘʤʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʥʪʝʨ-

ʬʝʡʩʦʚ ʷʚʣʷʶʪʩʷ ʧʝʨʝʜʘʯʠ ʠ ʪʨʘʥʩʤʠʩʩʠʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʚʳʭʦʜʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ ʩ ʜʚʠʛʘʪʝʣʝʤ (ʠʥʪʝʨʬʝʡʩ I4) ʠ ʜʘʪʯʠʢʘʤʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʠʥʪʝʨʬʝʡʩʳ I7, I8). 

 

ʋʂʋ ʋʂʋI1 I2

I6

ʉʠʣʦʚʦʡ 

ʧʨʝʦʙʨʘʟ

ʦʚʘʪʝʣɹ

I3

ʋʩʪʨʦʡʩʪʚʦ 

ʦʙʨʘʪʥʦʡ 

ʩʚ̫ʟʠ

I5

ɼʚʠʛʘʪʝʣɹ I4

ʄʝʭʘʥʠʯʝ

ʩʢʠʡ 

ʧʨʝʦʙʨʘʟ

ʦʚʘʪʝʣɹ

I7

ɼʘʪʯʠʢʠ 

ʦʙʨʘʪʥʦʡ 

ʩʚ̫ʟʠ

I8

ʕʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʘ̫ ʧʦʜʩʠʩʪʝʤʘʋʧʨʘʚʣ̫ʶɦ ʘ̫ ʧʦʜʩʠʩʪʝʤʘ

ʈʠʩʫʥʦʢ 2 - ʉʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ 

 

ʀʥʪʝʨʬʝʡʩʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʭʦʜʘʭ ʠ ʚʳʭʦʜʘʭ 

ʫʩʪʨʦʡʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʋʂʋ) ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʝʛʦ ʩʦʧʨʷʞʝʥʠʷ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ: 

ï ʩ ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ (ʚʩʪʨʦʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ I1) ʠ ʜʘʣʝʝ ʩ ʩʠ-

ʣʦʚʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʤʦʜʫʣʷ (ʠʥʪʝʨʬʝʡʩ I2); 

ï ʩ ʜʘʪʯʠʢʘʤʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʠʥʪʝʨʬʝʡʩ I7), ʢʦʪʦʨʳʡ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʩʝʥ-

ʩʦʨʦʚ ʩ ʘʥʘʣʦʛʦʚʳʤ ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙ-

ʨʘʟʦʚʘʪʝʣʷ (ɸʎʇ); 

ï ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʦʢʦʚ ʠ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʠʣʦʚʦʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝ (ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʠʚʦʜʘ ʠʥʪʝʨʬʝʡʩ I6 ʪʘʢ-
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ʞʝ ʠʩʧʦʣʴʟʫʝʪ ʩʪʘʥʜʘʨʪʥʳʡ ɸʎʇ). 

ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʨʠʚʦʜʥʦʡ ʪʝʭʥʠʢʝ ʠʥʪʝʨʬʝʡʩʳ ʷʚʣʷʶʪʩʷ ʩʝʧʘʨʘʪʥʳʤʠ ʫʩʪʨʦʡ-

ʩʪʚʘʤʠ. ʇʦʵʪʦʤʫ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʥʘʣʘʜʢʘ ʩʪʘʥʦʚʷʪʩʷ ʩʝʨʴʝʟʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʠʚʦʜʘ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʥʘʜʝʞʥʦ ʩʦʝʜʠʥʷʪʴ ʥʝ-

ʩʪʘʥʜʘʨʪʥʳʝ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʄʝʭʘʪʨʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʩʪʠ ʵʣʝ-

ʤʝʥʪʦʚ, ʧʨʠʯʝʤ ʵʪʠ ʨʝʰʝʥʠʷ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʜʫʣʝʡ ʠ 

ʤʘʰʠʥ. 
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ʉʈɸɺʅɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ QT ʀ AWT/SWING 

ɼʃʗ ʈɸɿʈɸɹʆʊʂʀ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ʉ 

ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʀʄ ɻʈɸʌʀʏɽʉʂʀʄ ʀʅʊɽʈʌɽʁʉʆʄ 

 

ɼʫʜʝʥʢʦ ɸ.ʉ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʇʣʶʩʥʠʥʘ ɽ.ɺ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʇʨʠ ʚʳʙʦʨʝ ʩʨʝʜʩʪʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʨʫʧʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʝʡʰʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʜʨʫʛʠʝ ʜʦʩʪʫʧ-

ʥʳʝ ʩʨʝʜʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʝʦʙʭʦʜʠʤʘ GUI-ʙʠʙʣʠʦʪʝʢʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʛʦʪʦʚʳʝ ʵʣʝʤʝʥʪʳ ʠʥ-

ʪʝʨʬʝʡʩʘ, ʪʘʢʠʝ, ʢʘʢ ʢʥʦʧʢʠ ʠ ʤʝʥʶ. ʊʘʢ ʢʘʢ ʚʳʙʦʨ GUI-ʙʠʙʣʠʦʪʝʢʠ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴ-

ʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʘ, ʯʘʩʪʦ ʝʝ ʚʳʙʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʚʳʤ, ʘ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʯʠʩʣʘ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʵʪʦʡ ʙʠʙʣʠʦʪʝʢʠ ʷʟʳʢʦʚ. 

ʆʙʳʯʥʦ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʠʙʣʠʦʪʝʢʦʡ ʦʜʥʦʟʥʘʯʥʦ. 

ɼʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢʠʝ, ʢʘʢ ʙʠʙʣʠʦʪʝʢʠ ʜʦʩʪʫʧʘ ʢ ʙʘʟʘʤ 

ʜʘʥʥʳʭ ʠʣʠ ʙʠʙʣʠʦʪʝʢʠ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʪʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ, ʥʦ 

ʦʥʠ ʥʝ ʦʢʘʟʳʚʘʶʪ ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʘ, ʢʘʢ ʙʠʙʣʠʦʪʝʢʠ GUI. 

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ AWT (Abstract Windowing Toolkit) ʥʘʯʘʣ ʧʦʩʪʘʚʣʷʪʴʩʷ ʩ ʩʘʤʦʡ 

ʧʝʨʚʦʡ ʚʝʨʩʠʝʡ Java. ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʨʦʜʥʳʝ ʜʣʷ ʧʣʘʪʬʦʨʤ ʢʦʤʧʦʥʝʥʪʳ GUI (ʪ.ʝ. Win32 

API ʜʣʷ Windows ʠ ʙʠʙʣʠʦʪʝʢʫ Motif ʜʣʷ Unix), ʦʙʝʩʧʝʯʠʚʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʥʦʩ-

ʥʫʶ ʦʙʝʨʪʢʫ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʧʦʚʝʜʝʥʠʝ AWT-ʧʨʦʛʨʘʤʤ ʙʫʜʝʪ ʦʪʣʠ-

ʯʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ, ʧʦʪʦʤʫ ʯʪʦ ʠʤʝʥʥʦ ʦʥʠ ʟʘʥʠʤʘʶʪʩʷ ʦʪʨʠʩʦʚʢʦʡ ʠ 

ʫʧʨʘʚʣʝʥʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ GUI. ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʬʠʣʦʩʦʬʠʠ 

Java ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʪʝʤ, ʯʪʦ ʧʝʨʚʘʷ ʚʝʨʩʠʷ AWT ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʟʘ ʯʝʪʳʨ-

ʥʘʜʮʘʪʴ ʜʥʝʡ. 

ʇʦ ʵʪʦʡ ʠ ʜʨʫʛʠʤ ʧʨʠʯʠʥʘʤ AWT ʙʳʣ ʜʦʧʦʣʥʝʥ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ Swing. Swing 

ʠʩʧʦʣʴʟʫʝʪ AWT (ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʠʟʢʦʫʨʦʚʥʝʚʳʝ ʙʠʙʣʠʦʪʝʢʠ) ʪʦʣʴʢʦ ʣʠʰʴ ʜʣʷ ʙʘ-

ʟʦʚʳʭ ʦʧʝʨʘʮʠʡ: ʩʦʟʜʘʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʦʢʦʥ, ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʳʪʠʷʤʠ ʠ ʦʪʨʠʩʦʚʢʠ 

ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ. ɺʩʝʤ ʦʩʪʘʣʴʥʳʤ, ʚʢʣʶʯʘʷ ʦʪʨʠʩʦʚʢʫ ʢʦʤʧʦʥʝʥʪʦʚ GUI, ʟʘ-

ʥʠʤʘʝʪʩʷ Swing. ʕʪʦ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʧʦʚʝʜʝʥʠʷ 
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ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ. ʅʦ ʠʟ-ʟʘ ʨʝʘʣʠʟʘʮʠʠ Swing-ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ 

ʩʨʝʜʩʪʚʘʤʠ Java ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

Swing-ʧʨʦʛʨʘʤʤʳ ʤʝʜʣʠʪʝʣʴʥʳ ʥʝ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʥʦ ʠ ʧʨʠ 

ʦʪʨʠʩʦʚʢʝ ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʥʠʯʪʦ ʥʝ ʚʳ-

ʟʳʚʘʝʪ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʘʢʦʛʦ ʨʘʟʜʨʘʞʝʥʠʷ, ʢʘʢ ʙʦʣʴʰʦʝ ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʠʥʪʝʨʬʝʡʩʘ 

ʧʨʦʛʨʘʤʤ. ʉʪʨʘʥʥʦ ʥʘʙʣʶʜʘʪʴ ʟʘ ʤʝʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʝʨʝʨʠʩʦʚʢʠ Swing -ʢʥʦʧʢʠ ʥʘ ʩʦ-

ʚʨʝʤʝʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʍʦʪʷ ʩ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʪʘ ʩʠʪʫʘ-

ʮʠʷ ʙʫʜʝʪ ʧʦʩʪʝʧʝʥʥʦ ʫʣʫʯʰʘʪʴʩʷ, ʩʣʦʞʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʘʤ, ʩʦʟʜʘʥ-

ʥʳʤ ʩ ʧʦʤʦʱʴʶ Swing, ʚʩʝʛʜʘ ʙʫʜʝʪ ʩʚʦʡʩʪʚʝʥʥʘ ʤʝʜʣʠʪʝʣʴʥʦʩʪʴ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Qt ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʪʦʪ ʞʝ ʩʘʤʳʡ ʧʦʜʭʦʜ: ʥʠʟʢʦ-

ʫʨʦʚʥʝʚʳʝ ʙʠʙʣʠʦʪʝʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʣʠʰʴ ʜʣʷ ʙʘʟʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʘ ʦʪʨʠʩʦʚʢʦʡ 

ʵʣʝʤʝʥʪʦʚ GUI ʟʘʥʠʤʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ Qt. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ Qt ʧʨʠ-

ʦʙʨʝʪʘʝʪ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ Swing (ʥʘʧʨʠʤʝʨ, ʩʭʦʞʝʩʪʴ ʧʦʚʝʜʝʥʠʷ ʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʧʨʠ-

ʣʦʞʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ), ʠ ʥʝ ʠʤʝʝʪ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʟʢʦʡ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʨʘʟʨʘʙʦʪʘʥ ʥʘ C++ ʠ ʦʪʢʦʤʧʠʣʠʨʦʚʘʥ ʚ ʤʘʰʠʥʥʳʡ ʢʦʜ. ʀʥʪʝʨʬʝʡʩ, 

ʩʦʟʜʘʥʥʳʡ ʩ ʧʦʤʦʱʴʶ Qt, ʦʪʣʠʯʘʝʪʩʷ ʙʳʩʪʨʦʡ ʨʘʙʦʪʦʡ, ʠ, ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʝ-

ʰʠʨʦʚʘʥʠʷ, ʤʦʞʝʪ ʙʳʪʴ ʙʳʩʪʨʝʝ ʠʥʪʝʨʬʝʡʩʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʥʝ-Qt ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʙʳʩʪʨʝʝ ʘʥʘʣʦʛʠʯʥʦʡ Qt-

ʧʨʦʛʨʘʤʤʳ; ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʥʝ-Qt ʧʨʦʛʨʘʤʤʳ ʧʦʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʫʩʠʣʠʡ 

ʠ ʤʘʩʪʝʨʩʪʚʘ, ʯʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ Qt-ʧʨʦʛʨʘʤʤʳ. 

ʀ Qt, ʠ Swing ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʝʭʥʠʢʫ ʩʪʠʣʝʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʘʤ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʣʘʪʬʦʨʤʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʠʟ ʩʪʠʣʝʡ ʠʥʪʝʨʬʝʡʩʘ. ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʦʪʨʠʩʦʚʢʦʡ ʵʣʝʤʝʥʪʦʚ GUI ʟʘʥʠʤʘʶʪʩʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ Qt ʠ Swing. ɺʤʝʩʪʝ ʩ Qt ʧʦʩʪʘʚʣʷʶʪʩʷ ʩʪʠʣʠ, ʢʦʪʦʨʳʝ ʵʤʫʣʠʨʫʶʪ ʚʥʝʰʥʠʡ ʚʠʜ 

Win32, Motif, MacOS X Aqua (ʚ Macintosh-ʚʝʨʩʠʠ), ʠ ʜʘʞʝ ʩʪʠʣʴ, ʵʤʫʣʠʨʫʶʱʠʡ ʚʥʝʰ-

ʥʠʡ ʚʠʜ Swing-ʧʨʦʛʨʘʤʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʮʝʥʢʘ API ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʷʚʣʷʝʪʩʷ ʜʝʣʦʤ ʣʠʯʥʳʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʨʦʛʨʘʤʤʠʩʪʘ, ʩʨʝʜʠ API-ʠʥʪʝʨʬʝʡʩʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ, ʢʦʪʦʨʳʝ 

ʩʜʝʣʘʶʪ ʚʘʰ ʢʦʜ ʙʦʣʝʝ ʧʨʦʩʪʳʤ, ʢʨʘʪʢʠʤ, ʵʣʝʛʘʥʪʥʳʤ ʠ ʯʠʪʘʝʤʳʤ, ʯʝʤ ʜʨʫʛʠʝ. ʅʠʞʝ 

ʤʳ ʧʨʠʚʦʜʠʤ ʜʚʘ ʧʨʠʤʝʨʘ ʢʦʜʘ: ʧʝʨʚʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Java/Swing, ʘ ʚʪʦʨʦʡ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ C++/Qt, ʚ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʝʪʩʷ ʚʩʪʘʚʢʘ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʠʝʨʘʨʭʠ-

ʯʝʩʢʦʝ ʜʝʨʝʚʦ. Swing-ʢʦʜ: 

... 

DefaultMutableTreeNode root = new DefaultMutableTreeNode( "Root" ); 

DefaultMutableTreeNode child1 = new DefaultMutableTreeNode( "Child 1" ); 

DefaultMutableTreeNode child2 = new DefaultMutableTreeNode( "Child 2" ); 

DefaultTreeModel model = new DefaultTreeModel( root ); 

JTree tree = new JTree( model ); 

model.insertNodeInto( child1, root, 0 ); 

model.insertNodeInto( child2, root, 1 ); 

... 

ʕʪʦʪ ʞʝ ʢʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Qt: 

... 

QListView* tree = new QListView; 

QListViewItem* root = new QListViewItem( tree, "Root" ); 

QListViewItem* child1 = new QListViewItem( root, "Child 1" ); 

QListViewItem* child2 = new QListViewItem( root, "Child 2" ); 

... 

ʂʘʢ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ, Swing ʠʩʧʦʣʴʟʫʝʪ ʘʨʭʠʪʝʢʪʫʨʫ Model-View-Controller 

(MVC), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Qt ʝʝ ʧʦʜʜʝʨʞʠʚʘʝʪ, ʥʦ ʥʝ ʥʘʚʷʟʳʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʇʦʵʪʦʤʫ Qt-

ʢʦʜ ʙʦʣʝʝ ʠʥʪʫʠʪʠʚʝʥ. ʂ ʪʘʢʦʤʫ ʞʝ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠʚʦʜʠʪ ʩʨʘʚʥʝʥʠʝ ʢʦʜʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʟʘʧʦʣʥʝʥʥʦʡ ʪʘʙʣʠʮʳ ʠʣʠ ʜʨʫʛʠʭ ʩʣʦʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ GUI. 
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ɺʪʦʨʳʤ ʠʥʪʝʨʝʩʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ ʩʚʷ-

ʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʚʳʙʦʨ ʵʣʝʤʝʥʪʘ ʚ ʚʳʰʝ ʩʦʟʜʘʥʥʦʤ ʜʝʨʝ-

ʚʝ) ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ (ʚʳʟʦʚʦʤ ʬʫʥʢʮʠʠ ʠʣʠ ʤʝʪʦʜʘ). ʉʠʥʪʘʢʩʠʯʝ-

ʩʢʠ ʚ Java/Swing ʠ C++/Qt ʵʪʦ ʚʳʛʣʷʜʠʪ ʧʦ-ʨʘʟʥʦʤʫ, ʥʦ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʦʙʱʠʡ. 

ʊʨʫʜʥʦ ʩʢʘʟʘʪʴ, ʢʘʢʦʡ ʢʦʜ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʷʩʥʳʤ ʠ ʵʣʝʛʘʥʪʥʳʤ, Swing-ʢʦʜ: 

tree.addTreeSelectionListener( handler ); 

ʠʣʠ Qt-ʢʦʜ: 

connect( tree, SIGNAL( itemSelected( QListViewItem* ) ), 

handler, SLOT( handlerMethod( QListViewItem* ) ) ); 

Qt ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʠʩʪʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʧʨʘʚʣʷʶʱʝʡ ʬʫʥʢʮʠʠ ʣʶʙʦʝ ʠʤʷ, 

ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ Swing ʦʙʷʟʳʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʤʝʥʠ valueChanged() (ʚʦʪ ʧʦ-

ʯʝʤʫ ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ Swing-ʧʨʠʤʝʨʝ ʦʥʦ ʥʝ ʙʳʣʦ ʫʢʘʟʘʥʦ ʷʚʥʦ). ʊʘʢʞʝ Qt ʧʦʟʚʦ-

ʣʷʝʪ ʩʚʷʟʳʚʘʪʴ ʩʦʙʳʪʠʝ (ʩʠʛʥʘʣ ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ Qt) ʩ ʣʶʙʳʤ ʯʠʩʣʦʤ ʫʧʨʘʚʣʷʶʱʠʭ 

ʬʫʥʢʮʠʡ (ʩʣʦʪʦʚ). 

Cʨʘʚʥʠʤ ʜʚʝ ʧʣʘʪʬʦʨʤʳ Java/AWT/Swing ʠ C++/Qt, ʦʮʝʥʠʚ ʠʭ ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʥɹʳʭ ʧʨʠʣʦʞʝʥʠʡ ʩ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ 

ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ Java-ʧʣʘʪʬʦʨʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʨʘʙʦʪʯʠ-

ʢʘʤ ʩʨʘʚʥʠʤʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʣʘʪʬʦʨʤʘ C++/Qt ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʠʣʦʞʝʥʠʷʤ ʣʫʯʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʤʷʪʠ. 

ʊʘʢʞʝ C++ ʚʳʠʛʨʳʚʘʝʪ ʟʘ ʩʯʝʪ ʣʫʯʰʠʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ. 

ʅʝʟʘʚʠʩʠʤʦʝ ʥʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʦʣʫʯʝʥʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʝʜʧʦʯʪʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Java ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʯʘʱʝ ʚʩʝʛʦ 

ʥʝʦʧʨʘʚʜʘʥʥʘ, ʘ ʢʦʤʙʠʥʘʮʠʷ C++/Qt ʷʚʣʷʝʪʩʷ ʣʫʯʰʝʡ. ɻʣʘʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʵʪʦʛʦ ʷʚ-

ʣʷʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʤʷʪʠ ʚ 

Java (ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Swing) ʧʨʠ ʪʘʢʦʡ ʞʝ ʦʙʝʩʧʝʯʠʚʘʝ-

ʤʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺʦ ʤʥʦʛʠʭ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘʤʠ ʧʨʦʝʢʪʘʭ ʥʘʯʠ-

ʥʘʶʱʠʝ ʧʨʦʛʨʘʤʤʠʩʪʳ ʦʩʚʘʠʚʘʣʠ ʙʳʩʪʨʝʝ Java, ʙʦʣʝʝ ʦʧʳʪʥʳʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʨʘʟʨʘʙʦʪʯʠʢʠ (ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʧʨʠʣʦʞʝʥʠʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʢʨʠʪʠʯʥʳʭ 

ʫʯʘʩʪʢʦʚ ʧʨʦʛʨʘʤʤ) ʜʦʩʪʠʛʘʣʠ ʙʳʩʪʨʝʝ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʦʤʦʱʴʶ C++. 

Java/Swing ʤʦʞʝʪ ʧʦʜʦʡʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʛʨʘʤʤ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ 

ʦʥʠ ʙʝʟ GUI-ʠʥʪʝʨʬʝʡʩʘ ʠʣʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ GUI-ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ. ɺ ʮʝʣʦʤ, 

C++/Qt ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ GUI-ʧʨʠʣʦʞʝʥʠʡ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ɿɸʑʀʊʓ ʀʅʌʆʈʄɸʎʀʀ  

ɺ ɻɹʇʆʋ ʉʆ çʊʆʃʔʗʊʊʀʅʉʂʀʁ ʇʆʃʀʊɽʍʅʀʏɽʉʂʀʁ ʂʆʃʃɽɼɾè 

 

ɽʣʠʩʝʝʚ ʀ.ɺ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʊʨʝʪʴʷʢʦʚʘ ʊ.ʀ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʇʨʦʙʣʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʧʨʝʚʨʘʱʘʝʪʩʷ 

ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʟ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʚʦ ʚʧʦʣʥʝ ʨʝʘʣʴʥʫʶ. ʂʦʣʠʯʝʩʪʚʦ ʫʛʨʦʟ ʨʘʩʪʝʪ ʩ ʢʘʞ-

ʜʳʤ ʜʥʝʤ, ʠʟʤʝʥʷʝʪʩʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʝʘʣʠʷʤ ʚʨʝʤʝʥʠ ʜʦʣʞʥʳ 
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ʠʟʤʝʥʷʪʩɹʷ ʠ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʢʦʣʣʝʜʞʝ ʠʥʬʦʨʤʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ï ʦʜʠʥ ʠʟ 

ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʋʯʝʙʥʳʝ ʢʣʘʩʩʳ ʦʩʥʘʱʘʶʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʝʭʥʠʢʦʡ ʠ ʝʸ ʢʘʯʝʩʪʚʝʥʥʦʝ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʝʪ 

ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥ-

ʮʠʡ ʩʪʫʜʝʥʪʦʚ. ɺʦʪ ʧʦʵʪʦʤʫ-ʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʦʡ ʜʣʷ ʝʛʦ ʢʘʯʝʩʪʚʘ. ʀ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʷ ʭʦʯʫ ʦʧʠʩʘʪʴ ʩʦʙ-

ʩʪʚʝʥʥʦʝ ʚʠʜʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʝʝ ʨʝʰʝʥʠʷ, ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʥʘʰʝʤ ʢʦʣʣʝʜʞʝ. 

ɺ ʧʨʦʙʣʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʪʝʭʥʠʯʝ-

ʩʢʠʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʠ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʳʡ ʘʩʧʝʢʪʳ. ʊʝʭʥʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʩʚʷʟʘʥ ʩ ʚʳʙʦ-

ʨʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ï ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʨʝʘ-

ʣʠʟʘʮʠʠ ʟʘʢʦʥʘ ˉ 152-ʌɿ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè, ʘ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʳʡ ï ʩ ʩʦʟʜʘʥʠʝʤ 

ʣʦʢʘʣʴʥʳʭ ʘʢʪʦʚ ʢʦʣʣʝʜʞʘ. ʆʜʥʘʢʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʳʡ ʠ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʳʡ ʘʩʧʝʢʪʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʝʨʝʢʨʳʚʘʁ ʪʩʷ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʩʩʤʦʪʨʠʤ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ. ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʛʣʘʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʂʘʢʠʝ ʫʛʨʦʟʳ ʩʫʱʝʩʪʚʫʶʪ ʚ ʀʥʪʝʨʥʝʪʝ? ʕʪʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʰʝʥʥʠʯʝʩʪʚʦ, ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʚʠʨʫʩʳ, ʭʘʢʝʨʩʢʠʝ ʘʪʘʢʠ, ʚʘʥʜʘʣʠʟʤ, ʭʠʱʝʥʠʝ, ʨʘʟʛʣʘʰʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʪʘʢ ʜʘʣʝʝ. ʇʨʦʪʠʚʦʩʪʦʷʪʴ ʠʤ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʬʠʣʴʪʨʘ-

ʮʠʶ ʚʭʦʜʷʱʝʛʦ ʪʨʘʬʠʢʘ (ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘ). ʇʦʜʦʙʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪ ʠʟ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʫʯʝʪʘ ʪʨʘʬʠʢʘ ʠ ʟʘʱʠʪʳ ʦʪ ʚʥʝʰʥʠʭ ʫʛʨʦʟ, ʘ 

ʩʝʪʝʚʦʡ ʵʢʨʘʥ ʥʘʜʝʞʥʦ ʟʘʱʠʱʘʝʪ ʩʝʪʴ ʦʪ ʚʥʝʰʥʠʭ ʘʪʘʢ. ʇʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʧʦʜʢʣʶ-

ʯʘʪʴ ʢ ʀʥʪʝʨʥʝʪʫ ʢʦʤʧʴʶʪʝʨʥʳʝ ʢʣʘʩʩʳ ʠʣʠ ʦʪʢʣʶʯʘʪʴ ʠʭ, ʟʘʜʘʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʦʪʨʝʟʢʠ ʜʣʷ 

ʨʘʙʦʪʳ ʚ ʀʥʪʝʨʥʝʪʝ, ʙʣʦʢʠʨʦʚʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʦ-ʦʪʜʝʣʴʥʦʩʪʠ, ʣʠʙʦ ʧʦ ʢʘʪʝʛʦ-

ʨʠʷʤ ʩʘʡʪʦʚ. ʊʘʢ, ʚ ʥʘʰʝʤ ʢʦʣʣʝʜʞʝ ʟʘʧʨʝʱʝʥ ʜʦʩʪʫʧ ʩ ʨʘʙʦʯʠʭ ʤʝʩʪ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʩʦʮʠ-

ʘʣʴʥʳʤ ʩʝʪʷʤ ʜʦ 17 ʯʘʩʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʥʦʤʠʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ. 

ʅʘʦʙʦʨʦʪ, ʚ ʙʠʙʣʠʦʪʝʢʝ ʜʦʩʪʫʧ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪ, ʠʩʢʣʶʯʘʷ ʦʙʱʝʧʨʠʥʷʪʳʝ çʦʧʘʩʥʳʝè ʨʝ-

ʩʫʨʩʳ (ʨʝʢʣʘʤʥʳʝ, ʩʘʡʪʳ çʜʣʷ ʚʟʨʦʩʣʳʭè, ʠʛʨʳ, ʢʘʟʠʥʦ ʠ ʪ.ʧ.). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʢʩʠ-

ʩʝʨʚʝʨʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʣʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʦʙʲʝʤ ʩʢʘʯʠʚʘʝʤʳʭ ʠʟ ʩʝʪʠ ʜʘʥʥʳʭ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʦ ʥʘʛʨʫʟʢʫ ʥʘ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʤʦʪʥʦ 

ʥʘʩʪʨʦʝʥʥʦʡ ʘʥʪʠʚʠʨʫʩʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʦʙʥʦʚʣʝʥʠʝʤ ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʧʠʩʢʦʤ ʫʛʨʦʟ ʜʘʝʪ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʘʯʝʩʪʚʝʥʥʫʶ ʘʥʪʠʚʠʨʫʩʥʫʶ ʟʘʱʠʪʫ. 

ɹʠʯ ʩʝʛʦʜʥʷʰʥʝʛʦ ʚʨʝʤʝʥʠ ï ʚʠʨʫʩʳ çʘʚʪʦʨʘʥʳè, ʧʝʨʝʥʦʩʠʤʳʝ ʬʣʵʰ - ʥʘʢʦʧʠʪʝ-

ʣʷʤʠ, ʙʣʦʢʠʨʫʶʪʩʷ ʫ ʥʘʩ ʧʨʠ ʧʦʤʦʱʠ ʦʪʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʟʘʧʫʩʢʘ ʥʘ ʣʶʙʳʭ 

ʥʦʩʠʪʝʣʷʭ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

ʥʘ ʬʣʵʰ ï ʥʘʢʦʧʠʪʝʣʝ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʷʪʩʷ ʢʨʘʪʢʠʝ ʦʙʫʯʘʶʱʠʝ ʟʘʥʷʪʠʷ ʧʦ ʟʘʱʠʪʝ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ. 

ɽʱʝ ʦʜʠʥ ʢʘʥʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʛʨʦʟ ï ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʢʦʪʦʨʦʡ ʧʦʣʴʟʫʶʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ. ʉʘʤʳʡ ʥʘʜʝʞʥʳʡ ʩʧʦʩʦʙ ʢʦʥʪʨʦʣʷ - ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʯʪʦ-

ʚʦʛʦ ʩʝʨʚʝʨʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʨʦʱʝ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʯʪʦʚʳʝ ʧʨʦʪʦʢʦʣʳ, ʬʠʣʴʪʨʦ-

ʚʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʠʣʠ ʩʦʤʥʠʪʝʣʴʥʳʝ çʧʦʩʣʘʥʠʷè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ 

ʝʩʪʴ ʩʚʦʡ ʧʦʯʪʦʚʳʡ ʘʜʨʝʩ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʧʦʯʪʦʚʦʤ ʩʝʨʚʝʨʝ ʢʦʣʣʝʜʞʘ ʠ ʟʘʧʨʝʱʸʥ ʩʣʫ-

ʞʝʙʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʯʝʨʝʟ ʩʪʦʨʦʥʥʠʝ ʩʝʨʚʝʨʘ. ʆʜʥʘʢʦ ʵʪʦ ʠʜʝʘʣʴʥʳʡ ʚʘʨʠʘʥʪ, ʠ 

ʦʩʫʱʝʩʪʚʣʝʥ ʦʥ ʙʫʜʝʪ ʚ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ, ʧʦʢʘ ʞʝ ʧʨʦʩʪʦ ʫʩʠʣʝʥ ʢʦʥʪʨʦʣʴ ʟʘ ʨʝʩʫʨ-

ʩʘʤʠ, ʧʦʩʝʱʘʝʤʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ. 

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦ-

ʛʨʘʤʤʥʳʤʠ ʠ ʘʧʧʘʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʙʘʥʢʦʚ, ʧʝʥʩʠʦʥʥʦʛʦ ʬʦʥʜʘ, ʥʘʣʦʛʦʚʦʡ ʠʥʩʧʝʢ-

ʮʠʠ ʠ ʧʨʦʯʠʭ ʩʪʨʫʢʪʫʨ, ʩ ʢʦʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʢʦʥʬʠʜʝʥʮʠ-

ʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ɽʱʝ ʦʜʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʦʡ ʧʨʦʙʣʝʤʳ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʦʚ ʷʚ-

ʣʷʝʪʩʷ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢ ʨʝʩʫʨʩʘʤ ʢʦʤʧʴʶʪʝʨʘ. ʅʘʣʠʯʠʝ ʢʘʢ ʤʠʥʠ-
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ʤʫʤ ʜʚʫʭ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ (ʦʜʥʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʧʨʘʚʘʤʠ ï ʦʩʥʦʚʥʘʷ, ʘ ʚʪʦʨʘʷ ʩ ʧʨʘʚʘʤʠ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ï ʪʦʣʴʢʦ ʜʣʷ ʥʘʩʪʨʦʝʢ ʠ ʦʙʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʜ ʧʘʨʦʣʝʤ) ʧʦʟʚʦʣʷʝʪ ʥʘʤʥʦʛʦ 

ʜʦʣʴʰʝ ʩʦʭʨʘʥʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʘʨʢʘ ʚ ʮʝʣʦʤ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʩʪʘ-

ʥʦʚʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʢʘ ʢʦʥʪʨʘʬʘʢʪʥʦʛʦ ʠ çʟʣʦʚʨʝʜʥʦ-

ʛʦè ʇʆ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʘ (ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʤʦʯʠʡ). 

ɺʪʦʨʦʡ ʘʩʧʝʢʪ ʧʨʦʙʣʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ. ʕʪʦ ʨʝ-

ʛʣʘʤʝʥʪʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠʩʧʦʣʥʠʪʝʣʝʡ ʥʘ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʝ, ʠʩʢʣʶʯʘʶʱʘʷ ʠʣʠ ʦʩʣʘʙʣʷʶʱʘʷ ʥʘʥʝʩʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʫʱʝʨʙʘ. 

ɼʣʷ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʳ ʯʝʪʢʦ ʦʩʦʟʥʘʚʘʪʴ 

ʧʨʦʙʣʝʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʢʘ ʞʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝʨʝʜʢʦ ʥʘʨʫʰʘʶʪ ʧʦʨʷʜʦʢ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʝ ʩʦʙʣʶʜʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʝ-

ʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʝʩʧʝʯʝʥʘ ʪʦʣʴʢʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. ʇʨʦʮʝʩʩ ʧʦʩʪʨʦʝ-

ʥʠʷ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʦʚʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, ʨʘʚʥʦ 

ʢʘʢ ʠʩʧʦʣʥʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʦʟʣʦʞʝʥ ʥʘ ʦʜʥʦʛʦ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʙʳʪʴ ʫʧʨʘʚʣʷʝʤʳʤ, ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫ-

ʝʤʳʤ. ʊʘʢʦʡ ʧʦʜʭʦʜ ï ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʚʝʥʦ ʚʦ ʚʩʝʡ ʩʠʩʪʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʪʘʢʞʝ ʢʘʢ ʠʥʬʦʨʤʘʮʠʷ ï ʛʣʘʚʥʳʡ ʟʘʱʠɦ ʘʝʤʳʡ ʵʣʝʤʝʥʪ. 

ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʦ ʨʝʰʘʝʤʳʭ ʫʛʨʦʟ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ð ʧʨʠʩʫʪ-

ʩʪʚʠʝ çʠʥʩʘʡʜʝʨʘè, ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʤʝʶʱʝʛʦ ʜʦʩʪʫʧ ʢ ʢʦʥʬʠʜʝʥ-

ʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠ, ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ (ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠʣʠ ʩ ʮʝ-

ʣʴʶ ʥʘʞʠʚʳ) ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʢʨʘʞʫ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʷ ʵʪʦʡ ʫʛʨʦʟʳ ʚʝʜʝʪʩʷ ʧʣʘʥʦʤʝʨʥʦʝ ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʦʣʣʝʜʞʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʥʘ ʟʘʩʝʜʘʥʠʷʭ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʚʝʪʘ ʢʦʣʣʝʜʞʘ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʘʩʝʜʘʥʠʷʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʠʩʩʠʡ ʧʦ ʚʩʝʤ ʜʠʩʮʠʧʣʠʥʘʤ. ʇʨʠʚʠʚʘʶʪʩʷ ʧʦʥʷʪʠʷ çʢʦʨʧʦʨʘ-

ʪʠʚʥʦʡè ʵʪʠʢʠ, ʚʝʜʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʢʦʣʣʝʜʞʘ, ʚ 

ʢʦʣʣʝʢʪʠʚʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ çʪʝʧʣʳʡè ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ. 

ʊʝʧʝʨʴ ʥʘʩʪʘʣʦ ʚʨʝʤʷ ʧʝʨʝʡʪʠ ʢ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʠ ʩʣʦʞʥʦʡ ʯʘʩʪʠ ʧʨʦʙʣʝʤʳ 

ʟʘʰʠʪʳ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʥʘʰʝʤ ʢʦʣʣʝʜʞʝ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʦʩʫʱʝʩʪʚʣʷ-

ʶʱʠʝ ʦʙʨʘʙʦʪʢʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ï ʥʘʧʠʩʘʥʥʳʝ ʧʨʦʛʨʘʤ-

ʤʠʩʪʦʤ ʢʦʣʣʝʜʞʘ ʙʘʟʳ ʜʘʥʥʳʭ), ʩʠʩʪʝʤʘ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʧʨʦʛʨʘʤʤʳ. 

ɺʩʝ ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʜʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ, ʠʭ ʨʦʜʠʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʝʡ (ʩʦʪʨʫʜʥʠʢʦʚ), ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʣʣʝʜʞʝʤ. ʂʦʣʣʝʜʞ ʜʦʣʞʝʥ ʨʝʘʛʠ-

ʨʦʚʘʪʴ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪ. ʢ. ʨʝʯʴ ʠʜʝʪ ʦ ʟʘʱʠʪʝ ʩʚʝʜʝʥʠʡ, ʥʝʟʘʢʦʥ-

ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʝʨʴʝʟʥʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʧʨʘʚʘʭ ʛʨʘʞʜʘʥ. 

ɿʘʱʠʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʤʝʨ ʪʝʭʥʠʯʝʩʢʦʛʦ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʧʨʘʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʟʘʱʠʪʫ ʩʚʝʜʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʠʣʠ ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʬʠʟʠʯʝʩʢʦʤʫ ʣʠʮʫ ï ʩʫʙʲʝʢʪʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʨʘʙʦʪʥʠʢʫ). 

 ʇʦʣʦʞʝʥʠʷ ʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ: 

 ʂʦʥʩʪʠʪʫʮʠʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

 ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 27.07.2006 ˉ 149-ʌɿ "ʆʙ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ"; 

 ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 27.07.2006 ˉ 152-ʌɿ "ʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ" 

 ʊʨʫʜʦʚʳʤ ʢʦʜʝʢʩʦʤ ʈʌ 

ɺʦ ʠʩʧʦʣʥʝʥʠʝ ɿʘʢʦʥʘ ˉ 152-ʌɿ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚʥʫʪʨʝʥʥʝʝ ʦʙ-

ʩʣʝʜʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʣʣʝʜʞʘ ʠ ʦʧʨʝʜʝʣʝʥ ʝʝ ʢʣʘʩʩ ï ʂ3, ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʘʥʳ: ʫʚʝʜʦʤʣʝʥʠʝ ʜʣʷ ʈʦʩʢʦʤʥʘʜʟʦʨʘ, ʧʨʠʢʘʟ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ʣʠʮʘʭ ʧʦ ʩʦʪʨʫʜʥʠʢʘʤ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʝʥʠʝ ʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʊʘʢʦʝ ʧʦ-

ʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʣʦʢʘʣʴʥʳʤ ʘʢʪʦʤ ʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʩ ʫʯʝʪʦʤ ʤʥʝʥʠʷ ʧʝʨ-
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ʊʨʫʜʦʚʦʛʦ ʂʦʜʝʢʩʘ ʈʌ. 

ʕʪʦʪ ʜʦʢʫʤʝʥʪ ʦʧʨʝʜʝʣʷʝʪ: ʧʦʨʷʜʦʢ ʦʙʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ; 

ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʨʘʙʦʪʥʠʢʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥ-

ʥʳʭ; ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʣʠʮ, ʠʤʝʶʱʠʭ ʜʦʩʪʫʧ ʢ ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʤ ʨʘʙʦʪʥʠʢʦʚ, ʟʘ 

ʥʝʚʳʧʦʣʥʝʥʠʝ ʧʨʘʚʦʚʳʭ ʥʦʨʤ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʙʨʘʙʦʪʢʫ ʠ ʟʘʱʠʪʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥ-

ʥʳʭ ʨʘʙʦʪʥʠʢʦʚ. 

ɼʘʥʥʳʡ ʣʦʢʘʣʴʥʳʡ ʥʦʨʤʘʪʠʚʥʳʡ ʘʢʪ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʧʦʵʪʦʤʫ ʝʛʦ ʦʪʩʫʪ-

ʩʪʚʠʝ ʤʦʞʝʪ ʙʳʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʦʤ ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʘ ʢʘʢ 

ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʦʜʘʪʝʣʝʤ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɺ ʦʙʱʝʤ, ʟʘʱʠʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʚ ʢʦʣʣʝʜʞʝ ʩʚʦʜʠʪʩʷ ʢ ʩʦʟʜʘʥʠʶ ʨʝʞʠʤʘ ʦʙʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʝʛʦ: 

 ʩʦʟʜʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʨʘʙʦʪʝ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ; 

 ʦʨʛʘʥʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

 ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʩʧʝʮʠʬʠʢʘ ʫʯʝʙʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʪʘʢʦʚʘ, ʯʪʦ ʦʙʨʘʙʦʪʢʝ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʥʦ ʠ ʩʪʫʜʝʥʪʦʚ ʠ ʠʭ ʨʦ-

ʜʠʪʝʣʝʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʩʠʩʪʝʤʘ ʧʦʣʫʯʝʥʠʷ ʩʦʛʣʘʩʠʷ 

ʨʦʜʠʪʝʣʝʡ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʭ ʩʘʤʠʭ ʠ ʠʭ ʜʝʪʝʡ (ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʪʫ-

ʜʝʥʪ ʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʡ, ʪʦ ʦʥʦ ʩʘʤ ʜʘʝʪ ʪʘʢʦʝ ʩʦʛʣʘʩʠʝ). 

ʅʘʠʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ. ɺ ʯʝʤ ʞʝ ʧʨʠʯʠʥʘ? ɺ ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʙʨʘ-

ʙʦʪʢʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚʝʣʘʩʴ ʥʘ ʤʥʦʛʠʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʥʝ ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʣʦ-

ʢʘʣʴʥʫʶ ʩʝʪʴ (ʧʦ ʦʙʲʝʢʪʠʚʥʳʤ ʧʨʠʯʠʥʘʤ). ʊʝʧʝʨʴ ʞʝ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʦʜʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʦʩʪʫʧʘ ʧʦ ʧʘʨʦʣʶ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠʟ-

ʤʝʥʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʢʦʣʣʝʜʞʘ. ʊʘʢʞʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝ-

ʜʝʣʠʪʴ ʚʦʟʤʦʞʥʳʝ ʢʘʥʘʣʳ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʦʟʤʦʞʥʳʝ ʫʛʨʦʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ, ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʫʛʨʦʟ ʥʘʨʫʰʠʪʝʣʷ, ʠ ʫʞʝ ʥʘ ʠʭ ʦʩʥʦʚʘʥʠʠ ʩʪʨʦʠʪʴ ʤʦʜʝʣʴ 

ʟʘʱʠʪʳ. ʇʨʦʜʝʣʘʪʴ ʵʪʫ ʨʘʙʦʪʫ ʥʝʩʧʝʮʠʘʣʠʩʪʫ ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ï ʣʠʙʦ ʦʙʫʯʘʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʣʠʙʦ ʧʣʘʪʠʪʴ ʜʝʥʴʛʠ ʟʘ ʦʙʫʯʝʥʠʝ 

ʩʦʪʨʫʜʥʠʢʘ, ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʜʘʪʴ ʚʦʧʨʦʩ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʪʦʨʦʥʥʝ-

ʤʫ ʠʥʪʝʛʨʘʪʦʨʫ. ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʝʱʝ ʦʜʠʥ ʥʝʦʙʭʦʜʠʤʳʡ ʰʘʛ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ï ʦʙʷʟʘʪʝʣʴʥʘʷ ʩʝʨʪʠʬʠʢʘʮʠʷ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʀʉʇɼ, ʯʪʦ ʪʘʢʞʝ ʚʳʣʠʚʘʝʪʩʷ ʚ ʥʝʤʘʣʳʝ ʩʫʤʤʳ. 

ʅʦ ʨʘʙʦʪʘ ʚʝʜʝʪʩʷ, ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʨʦʜʦʣʞʘʝʪ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ, ʥʘ ʪʝʢʫʱʠʡ ʤʦ-

ʤʝʥʪ ʧʨʘʢʪʠʯʝʩʢʠ ʛʦʪʦʚʳ ʤʦʜʝʣʠ ʫʛʨʦʟ ʠ ʥʘʨʫh ʠʪʝʣʷ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʝʜʦʩʪʘʶʱʠʝ 

ʣʦʢʘʣʴʥʳʝ ʘʢʪʳ. ɼʫʤʘʝʪʩʷ, ʯʪʦ ʪʝʤʘ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ, ʪ. ʢ. ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʪʦʷʪ ʧʝʨʝʜ ʪʘʢʠʤ 

ʞʝ ʚʳʙʦʨʦʤ, ʘ ʫʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʦʙʲʝʤ ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʥʦ-

ʚʳʭ ʧʨʘʚʦʚʳʭ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ ʧʨʠʥʷʪʠʷ ʘʜʝʢʚʘʪʥʳʭ ʤʝʨ ʨʝʘʛʠʨʦʚʘʥʠʷ. 

ʀʪʘʢ, ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʢʦʣʣʝʜʞʘ. ɹʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ, ʧʦʠʩʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤ ʠ ʩʧʦʩʦʙʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʝʰʠʪʴ ʵʪʠ ʟʘʜʘʯʠ ʥʝʚʦʟʤʦʞʥʦ! 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʉʢʠʙʘ ɺ.ʖ. ʂʫʨʙʘʪʦ ɺ.ɸ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʟʘʱʠʪʝ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ/ʉʢʠʙʘ ɺ.ʖ.: ʇʠʪʝʨ.ï2012..-320ʩ. 

2. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 27.07.2006 N 149-ʌɿ (ʨʝʜ. ʦʪ 06.04.2011, ʩ ʠʟʤ. ʦʪ 

21.07.2011) "ʆʙ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ" 

3. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 27.07.2006 N 152-ʌɿ (ʨʝʜ. ʦʪ 25.07.2011) "ʆ ʧʝʨʩʦʥʘʣʴ-

ʥʳʭ ʜʘʥʥʳʭ" 



42 

4. ʍʦʨʝʚ ʇ.ɹ. ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ: 

ʋʯʝʙ.ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜ. ʚʳʩʰ. ʫʯʝʙ. ʟʘʚʝʜʝʥʠʡ / ʇʘʚʝʣ ɹʦʨʠʩʦʚʠʯ ʍʦʨʝʚ. ï ʄ.: ʀʟʜʘ-

ʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çɸʢʘʜʝʤʠʷè, 2015.ï256ʩ. 

5. ʈʦʤʘʥʝʮ ʖ.ɺ., ʊʠʤʦʬʝʝʚ ʇ.ɸ., ʐʘʥʴʛʠʥ ɺ.ʌ. ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʩʝʪʷʭ. ʄ: "ʈʘʜʠʦ ʠ ʩʚʷʟʴ", 2009. - 328 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʋʇʈɸɺʃɽʅʀʗ ɹʃʆʂʆʄ ɺʀɿʋɸʃʀɿɸʎʀʀ 

ʄʋʃʔʊʀʄɽɼʀʁʅʆʁ ʉʀʉʊɽʄʓ ɸɺʊʆʄʆɹʀʃʗ 

 

ɿʘʙʘʣʫʝʚ ʉ.ʅ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ. ʜʦʮʝʥʪ ʊʝʪʝʥʴʢʠʥ ʖ.ɻ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʤʫʣʴʪʠʤʝʜʠʡʥʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʘ ʫʧʨʘʚʣʝʥʠʝʤ ʘʚʪʦʤʦʙʠʣʷ. ʂʨʦʤʝ 

ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʵʣʝʢ-

ʪʨʦʥʥʳʤ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, ʩ ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʦʤ, ʧʘʨʢʦʚʦʯʥʳʤ ʨʘʜʘ-

ʨʦʤ, ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠ ʦʭʨʘʥʥʦʡ ʩʠʩʪʝʤʘʤʠ ʠ ʧʨ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʫʣʴʪʠʤʝ-

ʜʠʡʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʦʙʠʣʷ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʩʦ ʩʤʘʨʪʬʦʥʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘ-

ʮʠ ʁʚʩʝʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʭ ʩʦʪʦʚʳʤʠ ʢʦʤʤʫʥʠʢʘʪʦʨʘ-

ʤʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʷʤʦ ʩ ʩʝʥʩʦʨʥʦʛʦ ʵʢʨʘʥʘ ʙʣʦʢʘ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ ʩʠʩʪʝʤʳ ʟʘʧʫʩʢʘʪʴ ʚʩʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʝʨʚʠʩʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʩʤʘʨʪʬʦʥʝ, ʚʢʣʶ-

ʯʘʷ ʧʦʣʥʦʮʝʥʥʳʡ ʚʳʭʦʜ ʚ ʠʥʪʝʨʥʝʪ ʠ ʧʦʣʴʟʦʚʘʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʆʩʥʦʚʦʡ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʘʚʪʦʤʦʙʠʣʴ-

ʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ CarPC ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ɾʂ ʤʦʥʠʪʦʨʘ ʩ ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʴʶ. ɿʘ ʨʫʙʝ-

ʞʦʤ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʦʙʣʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʝʛʦ 

ʥʘʟʳʚʘʁ ʪ "ʢʘʨʧʫʪʝʨ" (carputer). 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʙʶʜʞʝʪʥʳʡ ʚʘʨʠʘʥʪ ʪʘʢʦʡ ʩʠʩʪʝʤʳ (ʥʝ ʙʦʣʝʝ 

1000$), ʩʦʩʪʦʷʱʠʡ ʠʟ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʢʦʤʧʴʪʁʝʨʘ CarPC X3-i5000 ʠ ɾʂ ʤʦʥʠʪʦʨʘ ʩ 

ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʴʶ 659-70NP ʢʦʤʧʘʥʠʠ Lilliput  (ʨʠʩʫʥʦʢ 1).  

 

  
ʈʠʩʫʥʦʢ 1 - ɹʣʦʢ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʩʠʩʪʝʤʳ 

 

ʄʦʜʝʣʴ CarPC X3-i5000 ʚʳʧʦʣʥʝʥʘ ʚ ʤʘʣʦʛʘʙʘʨʠʪʥʦʤ ʢʦʨʧʫʩʝ ʨʘʟʤʝʨʦʤ 

60ʭ190ʭ230 ʥʘ ʙʘʟʝ ʯʝʪʳʨʝʭʷʜʝʨʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ Intel i5-3570T c ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 2,3 

ɻɻʮ. ʂʦʤʧʴʶʪʝʨ ʢʦʤʧʣʝʢʪʫʝʪʩʷ ʪʚʝʨʜʦʪʝʣʴʥʳʤ ʜʠʩʢʦʤ SSD ʝʤʢʦʩʪʴʶ 120 ɻʙ ʠ ʦʧʝʨʘ-

ʪʠʚʥʦʡ ʧʘʤʷʪʴʶ 4 ɻʙ. ʄʦʥʠʪʦʨ 659-70NP ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 1920ʭ1080 

ʧʠʢʩʝʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 7 ʜʶʡʤʦʚʳʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʤʦʥʠʪʦʨ c ʩʝʥʩʦʨʥʳʤ ʜʠʩ-

ʧʣʝʝʤ ʠ ʊɺ-ʪʶʥʝʨʦʤ.  

ʆʧʮʠʦʥʘʣʴʥʦ ʩ CarPC X3-i5000 ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʳ GPS-ʧʨʠʝʤʥʠʢ GlobalSat 

BU-353s4 c USB ʠʥʪʝʨʬʝʡʩʦʤ, ʘ ʪʘʢʞʝ Wi-Fi ʠ Bluetooth ʤʦʜʫʣʠ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CarPC ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʨʠʘʥʪʳ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠ-
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ʩʪʝʤʳ Windows, ʛʦʨʘʟʜʦ ʨʝʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ Linux. ɺʩʝ ʦʩʪʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʪʘʢʦʝ ʞʝ, ʢʘʢ ʠ ʚ ʦʙʳʯʥʦʤ ʢʦʤʧʴʶʪʝʨʝ. ʅʘʚʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʪ ʦʙʳʯʥʳʭ ʘʚ-

ʪʦʥʘʚʠʛʘʪʦʨʦʚ ʠ ʂʇʂ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʯʝʨʝʟ WinCE ʵʤʫʣʷʪʦʨʳ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʀʥʪʝʨʥʝʪ ʦʙʟʦʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʩʠʤʚʦʣʴʥʳʤʠ ɾʂʀ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ɾʂ ʤʦʥʠʪʦʨʘʤʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

(320ʭ200 ʧʠʢʩʝʣʝʡ ʠ ʙʦʣʝʝ). ɼʘʞʝ ʚ ʩʣʫʯʘʝ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʣʠʥʠʡ 

ʩʚʷʟʠ ʠ ʪʨʝʙʫʝʤʳʡ ʦʙʲʝʤ ʚʠʜʝʦ ʆɿʋ ʩʪʘʥʦʚʷʪʩʷ ʪʨʫʜʥʦʨʝʘʣʠʟʫʝʤʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʈʝ-

ʰʝʥʠʝ ʚʦʧʨʦʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʤʠ ɾʂ ʜʠʩʧʣʝʷʤʠ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ɾʂ ʜʠʩʧʣʝʠ ʨʘʟʨʝʰʝʥʠʝʤ ʜʦ 320ʭ200 ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʳʡ ʢʦʥʪʨʦʣ-

ʣʝʨ, ʘ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʝʰʥʷʷ ʧʣʘʪʘ ʜʠʩ-

ʧʣʝʡʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ (ʨʠʩʫʥʦʢ 2).  

 
ʈʠʩʫʥʦʢ 2 ï ɺʥʝʰʥʷʷ ʧʣʘʪʘ ʜʠʩʧʣʝʡʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɾʂ ʤʦʥʠʪʦʨʘ 

 

ɼʠʩʧʣʝʡʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʙʘʟʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

ʢʦʥʪʨʦʣʣʝʨʦʚ ʩʠʥʭʨʦʥʠʟʘʮʠʠ Timing Controller (TCON). TCON ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʚʠʜʝʦʢʦʥʪʨʦʣʣʝʨʘ, ʚ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ɾʂ ʤʘʪʨʠ-

ʮʝʡ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʧʨʘʚʣʝʥʠʷ ɾʂ ʤʘʪʨʠʮʘʤʠ ʩ ʙʦʣʴʰʠʤ 

ʯʠʩʣʦʤ ʵʣʝʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚʩʝ ʵʣʝʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ 

(ʧʠʢʩʝʣʳ, ʪʦʯʢʠ) ɾʂ ʤʘʪʨʠʮʳ ʨʘʟʤʝʱʘʶʪ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʜʦʚ ʩʪʨʦʢ 

(Row) ʠ ʩʪʦʣʙʮʦʚ (Column). ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠʟʜʝʣʠʷ ʠ ʩʥʠʞʝʥʠʷ ʤʘʩ-

ʩʦʛʘʙʘʨʠʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʨʦʯʥʳʝ ʠ ʩʪʦʣʙʮʦʚʳʝ ʢʣʶʯʠ ʠʤʝʶʪ, ʯʘʱʝ ʚʩʝʛʦ, ʠʥʪʝ-

ʛʨʘʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, ʪ.ʝ. ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʤʠʢʨʦʩʭʝʤ. ʊʘʢʠʝ ʤʠʢʨʦʩʭʝʤʳ ʧʦʣʫʯʠʣʠ 

ʥʘʟʚʘʥʠʝ ʜʨʘʡʚʝʨʦʚ ʩʪʨʦʢ ʠ ʜʨʘʡʚʝʨʦʚ ʩʪʦʣʙʮʦʚ.  

ʊʠʧʦʚʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʤ ɾʂ ʜʠʩʧʣʝʝʤ ʚʳʩʦʢʦʛʦ ʨʘʟ-

ʨʝʰʝʥʠʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩʫʥʦʢ 3 - ɹʣʦʢ-ʩʭʝʤʘ ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʤ ɾʂ ʜʠʩʧʣʝʝʤ 
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ɼʨʘʡʚʝʨʳ ʩʪʨʦʢ (Row Driver ï RD) ʩʦʜʝʨʞʘʪ ʩʜʚʠʛʦʚʳʡ ʨʝʛʠʩʪʨ ʥʘ N-ʨʘʟʨʷʜʦʚ, 

ʩʭʝʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʚ ʫʨʦʚʥʠ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦ-

ʢʘʤʠ, ʘ ʪʘʢʞʝ ʩʭʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʩʤʝʥʦʡ ʧʦʣʷʨʥʦʩʪʠ.  

ɼʣʷ ʥʘʨʘʱʠʚʘʥʠʷ ʨʘʟʨʷʜʥʦʩʪʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʀʉ ʜʨʘʡʚʝʨʦʚ 

ʩʪʨʦʢ (ʤʝʪʦʜ ʢʘʩʢʘʜʠʨʦʚʘʥʠʷ). ʇʨʠ ʢʘʩʢʘʜʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʩʪʘʬʝʪʥʳʡ ʤʝʭʘ-

ʥʠʟʤ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʢʘʢ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʝʤ ʨʘʟʨʷʜʝ ʩʜʚʠʛʦʚʦʛʦ 

ʨʝʛʠʩʪʨʘ ʧʦ̫ ʚʠʪʩʷ ʣʦʛʠʯʝʩʢʘʷ "1", ʙʫʜʝʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴʩʷ ʀʉ ʩʣʝʜʫʶʱʝʛʦ ʜʨʘʡʚʝʨʘ, 

ʪ.ʝ. ʩʣʝʜʫʶʱʠʤ ʠʤʧʫʣʴʩʦʤ ʩʠʛʥʘʣʘ ʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʠ ʵʪʘ ʝʜʠʥʠʮʘ ʧʝʨʝʭʦʜʠʪ ʚ ʧʝʨ-

ʚʳʡ ʨʘʟʨʷʜ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʩʣʝʜʫʶʱʝʛʦ ʜʨʘʡʚʝʨʘ ʩʪʨʦʢ. 

ɼʨʘʡʚʝʨʳ ʩʪʦʣʙʮʦʚ (Column Driver ï CD) ʧʦʩʪʨʦʝʥʳ ʧʦ ʜʨʫʛʦʡ ʩʭʝʤʝ. ʕʪʠ ʜʨʘʡ-

ʚʝʨʳ ʩʦʜʝʨʞʘʪ M-ʨʘʟʨʷʜʥʳʡ ʨʝʛʠʩʪʨ, ʟʘʧʠʩʴ ʚ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ ʰʠʥʝ ʩ 

ʨʘʟʣʠʯʥʦʡ ʨʘʟʨʷʜʥʦʩʪʴʶ (ʜʣʷ ʛʨʘʬʠʯʝʩʢʠʭ ɾʂɼ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 32). ʇʦ ʩʠʛʥʘʣʫ 

ʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʠ ʜʘʥʥʳʝ ʠʟ ʙʫʬʝʨʥʦʛʦ ʨʝʛʠʩʪʨʘ ʧʝʨʝʧʠʩʳʚʘʝʪʩʷ ʚ ʚʳʭʦʜʥʦʡ ʨʝʛʠʩʪʨ, 

ʣʦʛʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʢʦʪʦʨʦʛʦ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʨʘʙʦʯʠʝ ʫʨʦʚʥʠ ʫʧʨʘʚʣʝʥʠʷ ʩʪʦʣʙʮʘʤʠ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ɾʂ ʜʠʩʧʣʝʷ. ʊʘʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʭʝʤʦʡ ʩʤʝʱʝʥʠʷ, 

ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʩʪʦʣʙʮʦʚʦʛʦ ʜʨʘʡʚʝʨʘ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʥʠʪʦʨʦʚ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ɾʂ ʤʘʪʨʠʮ ʩ 

ʘʢʪʠʚʥʦʡ ʘʜʨʝʩʘʮʠʝʡ, ʚ ʢʦʪʦʨʳʭ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʘ ʠʤʝʝʪʩʷ ʢʣʶʯʝʚʦʡ 

ʥʝʣʠʥʝʡʥʳʡ ʵʣʝʤʝʥʪ ï ʪʦʥʢʦʧʣʝʥʦʯʥʳʡ ʧʦʣʝʚʦʡ ʪʨʘʥʟʠʩʪʦʨ (TFT ï Thin Film 

Transistor). ʊʦʧʦʣʦʛʠʷ ʪʘʢʦʡ ʤʘʪʨʠʮʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. 

 
ʈʠʩʫʥʦʢ 4 ï ʊʦʧʦʣʦʛʠʷ TFT ʤʘʪʨʠʮʳ ʩ ʘʢʪʠʚʥʦʡ ʘʜʨʝʩʘʮʠʝʡ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʦʛʦ ʨʠʩʫʥʢʘ 4, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʟʠʩʪʦʨʦʤ TFT ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʨʦʚʥʝʡ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʝʛʦ ʟʘʪʚʦʨʝ (GATE) ʠ 

ʥʘ ʝʛʦ ʩʪʦʢʝ (SOURCE). ʇʦʵʪʦʤʫ ʧʨʠ ʦʧʠʩʘʥʠʠ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʪʘʢʠʭ ɾʂ ʜʠʩʧʣʝʝʚ 

ʧʦʥ̫ʪʠʝ ʩʪʦʣʙʮʦʚʦʛʦ ʜʨʘʡʚʝʨʘ ʟʘʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥʦʤ ʜʨʘʡʚʝʨʘ ʩʪʦʢʘ (Source Driver), ʘ 

ʚʤʝʩʪʦ ʜʨʘʡʚʝʨʘ ʩʪʨʦʢʠ ʚʚʦʜʠʪʩʷ ʪʝʨʤʠʥ ʜʨʘʡʚʝʨ ʟʘʪʚʦʨʘ (Gate Driver). 

ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʩʧʦʩʦʙʦʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʪʨʦʣʣʝʨʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ɾʂ ʜʠʩʧʣʝʷʤʠ (ʤʦʥʠʪʦʨʘʤʠ) ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳ-

ʚʦʜʳ: 

- ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ɾʂ ʜʠʩʧʣʝʝʚ ʪʠʧʘ TCON 

ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʠʟʜʝʣʠʷ; 

- ʢʦʥʪʨʦʣʣʝʨʳ TCON ʚʳʧʫʩʢʘʶʪʩʷ ʤʥʦʛʠʤʠ ʟʘʨʫʙʝʞʥʳʤʠ ʬʠʨʤʘʤʠ ʠ ʦʙʣʘʜʘʶʪ 

ʦʙʰʠʨʥʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ (ʧʦʜʜʝʨʞʢʘ ʢʫʨʩʦʨʘ, ʚʳʚʦʜ ʪʝʢʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘ-

ʢʦʛʝʥʝʨʘʪʦʨʘ ʠ ʪ.ʧ.); 

- ʤʦʜʫʣʠ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʠ (100...130 USD) ʠ ʧʦʩʪʘʚʣʷʶʪʩʷ ʚ ʈʌ ʪʦʣʴʢʦ ʧʦʜ ʟʘ-

ʢʘʟ, ʧʦʵʪʦʤʫ ʟʘʜʝʨʞʢʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʤʝʩʷʮ ʠ ʜʘʞʝ ʙʦʣʝʝ. 
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ɸʅɸʃʀɿ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄ ʕʃɽʂʊʈʆʅʅʆɻʆ 

ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸ 

 

ɿʘʭʘʨʦʚ ɸ.ɸ., ʉʦʟʠʥʦʚ ʅ.ʅ., ʩʪʫʜʝʥʪʳ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ɻʦʨʙʘʯʝʚʩʢʘʷ ɽ.ʅ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʀʊ) - ʧʨʦʮʝʩʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʝʪʦʜʦʚ, ʩʧʦʩʦʙʦʚ ʠ 

ʧʨʠʝʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʨʘʙʦʪʢʫ, ʭʨʘʥʝʥʠʝ, ʧʝʨʝʜʘʯʫ, ʧʦʠʩʢ ʠ ʚʳʜʘʯʫ 

ʠʥʬʦʨʤʘʮʠʠ (ʨʠʩʫʥʦʢ 1). 

ɺ hʠʨʦʢʦʤ ʩʤʳʩʣʝ ʀʊ ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ, ʬʠʥʘʥʩʦʚʦʡ, ʥʘʫʯʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʢʫʣʴʪʫʨʥʦʡ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʦʧʠʩʳʚʘʶʱʫʶ ʧʨʦʮʝʩʩ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠ-

ʜʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʘʟʜʝʣʠʚ ʝʝ ʥʘ ʵʪʘʧʳ, ʜʝʡʩʪʚʠʷ ʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʦʧʝʨʘ-

ʮʠʠ. ʅʘʧʨʠʤʝʨ, ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʵʪʘʧʳ, ʜʝʡʩʪʚʠʷ ʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʦʧʝʨʘʮʠʠ (ʨʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 1 - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  

 

 
 

ʈʠʩʫʥʦʢ 2 - ʇʨʠʤʝʨ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

 

ɺ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʣʝʞʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʮʝʩʩ, ʚʳʧʦʣʥʝʥʠʝ 
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ʢʦʪʦʨʦʛʦ ʧʦʩʪʨʦʝʥʦ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʚ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʣʝʞʘʪ ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. 

ɼʣʷ ʣʶʙʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʘʞʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʠʩʧʦʣʟɹʦʚʘʥʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʠʪ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʦʢʨʘʪʠʪʴ ʦʙʲ-

ʝʤ ʚʚʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʨʫʯʥʫʶ, ʯʪʦ ʜʘʝʪ ʚʳʠʛʨʳʰ ʚʦ ʚʨʝʤʝʥʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʵʬ-

ʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. 

ʇʦʜ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʧʝʨʝʤʝ-

ʱʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ 

ʣʠʮʘʤʠ  

ʂʦʤʧʣʝʢʩ ʨʘʙʦʪ ʩ ʜʦʢʫʤʝʥʪʘʤʠ: ʧʨʠʝʤ, ʨʝʛʠʩʪʨʘʮʠʷ, ʨʘʩʩʳʣʢʘ, ʢʦʥʪʨʦʣʴ ʠʩʧʦʣ-

ʥʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʣ, ʭʨʘʥʝʥʠʝ ʠ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʧʨʘ-

ʚʦʯʥʘʷ ʨʘʙʦʪʘ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ (ʕɼʆ) - ʝʜʠʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦ ʨʘʙʦʪʝ ʩ ʜʦʢʫʤʝʥʪʘ-

ʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʢʦʥʮʝʧʮʠʠ çʙʝʟʙʫʤʘʞʥʦʛʦ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘè  

ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ) ʘʥʛʣ. EDMS (Electronic Document 

Management Systems) ʠ ECM (Enterprise Content Management) - ʵʪʦ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʭ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ (ʩʦʟʜʘʥʠʝ, ʠʟʤʝʥʝʥʠʝ, ʭʨʘʥʝʥʠʝ, ʧʦʠʩʢ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʧʨ.), ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ.  

ʊʠʧʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʉʕɼ 

ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʜʦʣʞʥʘ: 

 ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʝʞʥʦʝ ʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʠ ʠʭ ʦʧʠʩʘʥʠʡ; 

 ʦʙʝʩʧʝʯʠʚʘʪʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʜʦʢʫʤʝʥʪʘ;  

 ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʢʘʨʪʦʯʢʠ; 

 ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʟʜʝʣʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʜʦʢʫʤʝʥʪʘʤ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ. 

ʇʨʦʜʚʠʥʫʪʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ: 

 ʢʣʘʩʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ; 

 ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ; 

 ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ; 

 ʮʠʬʨʦʚʫʶ ʧʦʜʧʠʩʴ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʘʨʭʠʪʝʢʪʫʨʝ: 

 ʥʘʣʠʯʠʝ ʚʳʜʝʣʝʥʥʦʛʦ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ; 

 ʥʘʣʠʯʠʝ ʪʦʥʢʦʛʦ ʢʣʠʝʥʪʘ; ʧʦʜʜʝʨʞʢʘ ʜʦʩʪʫʧʘ ʢ ʜʦʢʫʤʝʥʪʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʙʨʘʫʟʝʨʘ. 

 ʤʥʦʛʦʧʣʘʪʬʦʨʤʥʦʩʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ; 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʪʢʨʳʪʦʩʪʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ: 

 ʠʥʪʝʛʨʘʮʠʷ ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʧʦʪʦʢʦʚʦʛʦ ʚʚʦʜʘ ʜʦʢʫʤʝʥʪʦʚ; 

 ʠʥʪʝʛʨʘʮʠʷ ʩ ʦʬʠʩʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ; 

 ʠʥʪʝʛʨʘʮʠʷ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ; 

 ʥʘʣʠʯʠʝ ʨʘʟʚʠʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (API); 

 ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ. 

ʆʙʟʦʨ ʪʠʧʦʚʳʭ ʨʝʰʝʥʠʡ ʉʕɼ 

DIRECTUM - ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝʤ, ʥʘʮʝʣʝʥʥʘʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʠʭ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʠʩʪʝʤʘ DIRECTUM ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥʥʦʡ ECM-ʩʠʩʪʝʤʦʡ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʣ-

ʥʳʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʤʠ. DIRECTUM ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚ-
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ʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʢʦʥʪʨʦʣʴ ʜʝʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ Workflow: ʩʦ-

ʛʣʘʩʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʦʙʨʘʙʦʪʢʘ ʩʣʦʞʥʳʭ ʟʘʢʘʟʦʚ, ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʩʦʚʝʱʘ-

ʥʠʡ. 

ʈʝʰʘʝʤʳʝ ʟʘʜʘʯʠ: 

 ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʜʝʪʩʷ ʪʦʣʴʢʦ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʕʎʇ; 

 ʚ ʩʠʩʪʝʤʝ ʨʘʙʦʪʘʶʪ ʚʩʝ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʨʷʜʦʚʳʭ ʩʦʪʨʫʜ-

ʥʠʢʦʚ; 

 ʩʦʟʜʘʥʦ ʝʜʠʥʦʝ ʭʨʘʥʠʣʠʱʝ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; 

ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ: 

 ʈʘʩʰʠʨʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ (ʕʎʇ). 

 ʉʧʦʩʦʙ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ: ʯʝʨʝʟ desktop-ʢʣʠʝʥʪ ʠ ʯʝʨʝʟ ʚʝʙ-ʢʣʠʝʥʪ (ʩ ʧʦʤʦ-

ʱʴʶ ʚʝʙ-ʙʨʘʫʟʝʨʘ) 

DocsVision 

ʇʣʘʪʬʦʨʤʘ DocsVision ʷʚʣʷʝʪʩʷ ʙʘʟʠʩʦʤ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ - 

ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʩ-

ʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʦʩʪʫʧʘ ʢ ʥʝʡ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʉʕɼ DocsVision - ʨʝʛʠʩʪʨʘ-

ʮʠʷ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ ʩʦʚʝʱʘʥʠʡ. 

ʇʣʘʪʬʦʨʤʘ ʩʦʩʪʦʠʪ ʠʟ ʢʣʠʝʥʪʩʢʦʡ ʠ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʝʡ.  

DocsVision ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʚʩʝʭ ʧʨʠʣʦʞʝʥʠʡ, ʚ ʝʜʠʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ DocsVision: 

 ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

 ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ. 

 ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ. 

 ʆʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʠ ʟʘʢʘʟʯʠʢʘʤʠ. 

 ʉʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʨʭʠʚʘ ʜʦʢʫʤʝʥʪʦʚ. 

1ʉ: ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ 

ç1ʉ: ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ 8 ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʙʶʜʞʝʪʥʦʤ ʩʝʢʪʦʨʝ 

ʠ ʥʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ.  

 ç1ʉ: ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ 8è ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

 ʫʧʦʨʷʜʦʯʠʪʴ ʨʘʙʦʪʫ ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʜʦʢʫʤʝʥʪʘʤʠ 

 ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʦʠʩʢʘ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

 ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ  

 ʭʨʘʥʝʥʠʝ ʣʶʙʳʭ ʜʦʢʫʤʝʥʪʦʚ; 

 ʦʪʯʝʪʥʦʩʪʴ; 

 ʨʘʙʦʪʘ ʩ ʩʠʩʪʝʤʦʡ ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ. 

ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʣʶʙʳʭ ʪʠʧʦʚ. ʊʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ 

ʨʝʜʘʢʪʠʨʫʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 1ʉ: ʇʨʝʜʧʨʠ̫ ʪʠʠ ʙʝʟ ʚʳʟʦʚʘ ʢʘʢʠʭ-ʣʠʙʦ ʚʥʝʰʥʠʭ 

ʧʨʠʣʦʞʝʥʠʡ: 

1. ʉʪʨʫʢʪʫʨʘ ʨʘʟʜʝʣʦʚ. ɺʩʝ ʜʦʢʫʤʝʥʪʳ ʭʨʘʥʷʪʩʷ ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʟʜʝʣʦʚ ʩ ʫʯʝʪʦʤ 

ʧʨʘʚ ʜʦʩʪʫʧʘ. 

2. ʇʨʘʚʘ ʜʦʩʪʫʧʘ. ʈʘʟʣʠʯʥʳʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʛʨʫʧʧ, ʢ ʨʘʟʜʝʣʘʤ, 

ʜʦʢʫʤʝʥʪʘʤ ʠ ʧʦʨʫʯʝʥʠʷʤ. 

3. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʭʨʘʥʝʥʠʝ ʚʝʨʩʠʡ. ʇʨʠ ʚʦʟʚʨʘʪʝ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʥʳʭ ʜʦʢʫʤʝʥ-

ʪʦʚ ʚ ʭʨʘʥʠʣʠʱʝ ʜʦʢʫʤʝʥʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ ʚʝʨʩʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʘʚʪʦʨʘ, 

ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠʷ.  

ç1ʉ: ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ 8è ʚ ʢʦʤʧʣʝʢʩʝ ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ ʜʦʢʫ-

ʤʝʥʪʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʥʪʨʦʣʷ ʠ ʘʥʘʣʠʟʘ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ ʜʠʩʮʠʧʣʠ-

ʥʳ: 
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 ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʙʝʟʦʧʘʩʥʦʝ ʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, 

 ʨʝʛʠʩʪʨʘʮʠʷ ʚʭʦʜʷʱʠʭ ʠ ʠʩʭʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, 

 ʧʨʦʩʤʦʪʨ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, 

 ʢʦʥʪʨʦʣʴ ʚʝʨʩʠʡ ʜʦʢʫʤʝʥʪʦʚ, 

 ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʣʶʙʳʭ ʪʠʧʦʚ: ʦʬʠʩʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʪʝʢʩʪʘʤʠ, ʠʟʦʙ-

ʨʘʞʝʥʠʷʤʠ, ʘʫʜʠʦ- ʠ ʚʠʜʝʦʬʘʡʣʘʤʠ, ʜʦʢʫʤʝʥʪʘʤʠ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘʨʭʠʚʘʤʠ, 

ʧʨʠʣʦʞʝʥʠʷʤʠ ʠ ʪ.ʜ., 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʙʳʣʠ ʧʨʝʜʫʩʤʦʪ-

ʨʝʥʳ ʚʩʝ ʥʶʘʥʩʳ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. ɼʘʥʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʪʨʝʙʥʦʩʪʝʡ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʳʝ ʚ ʭʦʜʝ ʚʳʙʦʨʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʚʩʝʤ ʟʘʜʘʥʥʳʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʘʤ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ: 

- http://www.cmdsoft.ru/. 

2. ʎʝʥʪʨ ʂʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʤ ʜʦʢʫʤʝʥ-

ʪʦʦʙʦʨʦʪʦʤ N-System. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ: - http://www.cland.ru/. 

3. ɸʡʪʝʢʦ ʪʝʭʥʦʣʦʛʠʷ ʙʝʟ ʧʨʦʙʝʣʦʚ - ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʣʝʢʪʨʦʥ-

ʥʳʡ ʨʝʩʫʨʩ: - http://www.i-teco.ru/dokumentooborot-v-organizacii.html. 

4. ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ - 1ʉ: ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ 8 -1C: ʇʨʝʜʧʨʠʷʪʠʝ 8. ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ: - http://v8.1 c.ru/doc8/. 

5. ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ - DocsVision ʦ ʩʠʩʪʝʤʝ. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ: - 

http://www.docsvision.com/o-sisteme/novoe/. 

6. ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ - ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ) 

DIRECTUM. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ: - http://www.directum.ru/system. 

 

ʇʈɽʀʄʋʑɽʉʊɺɸ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʆɹʒɽʂʊʅʆ-

ʆʈʀɽʅʊʀʈʆɺɸʅʅʆɻʆ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ɺ ɺɽɹ-ʈɸɿʈɸɹʆʊʂɽ 

 

ʀʣʴʠʥ ʅ.ɸ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ. ʊʠʭʦʥʦʚ ɺ.ʀ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʆʆʇ), 

ʥʘʙʠʨʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʦʪʙʨʘʩʳʚʘʷ ʧʨʦʮʝʜʫʨʥʳʡ 

ʧʦʜʭʦʜ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ. 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʧʨʦʩʪʳʤʠ ʠ ʤʦʙʠʣʴʥʳʤʠ, 

ʘ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʚʦʜʷʪʩʷ ʣʝʛʯʝ, ʯʝʤ ʚ çʪʨʘʜʠʮʠʦʥʥʳʭè ʧʦʜʭʦʜʘʭ 

ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʂʨʦʤʝ ʵʪʦʛʦ, ʛʨʘʤʦʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʜʝʠ ʦʙʲʝʢʪʥʦʡ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʙʦʣʴʰʝʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʦʰʠʙʦʢ. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʆʆʇ: 

ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʆʙʲʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʢʪ 

ʠʤʝʶʱʠʡ ʢʦʤʧʣʝʢʪ ʤʝʪʦʜʦʚ ʠ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ 

ʦʙʲʝʢʪʘʤʠ. ʆʙʲʝʢʪ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʘʙʩʦʣʶʪʥʦ ʥʝʟʘʚʠʩʠʤʳʤ, ʪʘʢ ʠ ʟʘʚʠʩʝʪʴ ʦʪ ʜʨʫʛʠʭ 

ʦʙʲʝʢʪʦʚ. ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʘ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, 

ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʜʨʫʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʦ ʩʭʦʞʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʦʥʠ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʩʩ ʚ ʩʚʦʝʤ ʧʨʦʝʢʪʝ, ʥʝ ʦʧʘʩʘʷʩʴ, ʯʪʦ ʦʥ ʥʘʨʫʰʠʪ ʧʨʦʮʝʩʩ ʠʭ 

ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢʦʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʦʚʪʦʨʝʥʠʡ (DRY - Donôt Repeat Yorself). 
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ɺ ʤʦʜʫʣʴʥʦʤ ʠʣʠ ʧʨʦʮʝʜʫʨʥʦʤ ʧʦʜʭʦʜʝ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʦʚʪʦʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʈʝʬʘʢʪʦʨʠʥʛ. ʂʦʛʜʘ ʠʜʝʪ ʨʝʯʴ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʬʘʢʪʦʨʠʥʛʘ ʠʣʠ ʫʣʫʯʰʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʜʘ, ʪʦ ʆʆʇ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʘʩʩʫ ʧʨʝʠʤʫʱʝʩʪʚ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ 

ʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʠʝ ʵʣʝʤʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʩʚʦʠ ʤʝʪʦʜʳ ʠ 

ʩʚʦʡʩʪʚʘ ʢʘʢ ʯʘʩʪʴ ʩʘʤʠʭ ʩʝʙʷ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʩ ʥʠʤʠ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʬʘʢʪʦʨʠʥʛʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʝ. 

ʈʘʩʰʠʨʷʝʤʦʩʪʴ. ɽʩʣʠ ʧʦʪʨʝʙʫʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ, ʪʦ 

ʆʆʇ ʧʦʤʦʞʝʪ ʜʦʩʪʠʯʴ ʚ ʵʪʦʤ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ 

ʠʣʠ ʩʦʟʜʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʦʙʲʝʢʪ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʤʝʪʦʜʳ ʠ ʩʚʦʡʩʪʚʘ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʦʙʲʝʢʪʘ, ʠ ʜʦʙʘʚʣʷʪʴ ʚ ʥʝʛʦ ʥʦʚʳʝ ʬʫʥʢʮʠʠ. ʊʘʢʦʡ 

ʧʨʠʝʤ ʥʘʟʳʚʘʝʪʩʷ çʥʘʩʣʝʜʦʚʘʥʠʝè, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʆʆʇ. 

ʇʦʜʜʝʨʞʢʘ. ʂʦʜ, ʥʘʧʠʩʘʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʦʱʝ ʧʦʜʜʝʨʞʠʚʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʟʙʠʪʴ 

ʝʛʦ ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʙʲʝʢʪʳ. ʕʪʦ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʩ ʥʠʤ ʠ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘʧʠʩʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ ʟʘʥʠʤʘʝʪʩʷ ʢʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʢʦʜ ʤʝʞʜʫ 

ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʙʦʪʘʪʴ ʠʤ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʦʩʣʝ ʯʝʛʦ ʚʩʝ 

ʦʙʲʝʢʪʳ ʤʦʞʥʦ ʙʫʜʝʪ ʩʦʙʨʘʪʴ ʚ ʦʜʥʦ ʧʨʠʣʦʞʝʥʠʝ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ. ʆʆʇ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʥʘʜ ʨʝʰʝʥʠʝʤ ʠ ʫʩʪʨʘʥʝʥʠʝʤ 

ʥʝʧʦʣʘʜʦʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ ʚ ʧʨʦʮʝʜʫʨʥʦʤ ʧʦʜʭʦʜʝ. ʇʦʩʢʦʣʴʢʫ ʢʦʜ ʨʘʟʙʠʚʘʝʪʩʷ 

ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʘʪʴ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚ ʢʘʞʜʦʤ ʦʙʲʝʢʪʝ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʆʆʇ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

 ʧʨʦʩʪʦʪʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ. ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʤʳʩ-

ʣʠʪʴ ʧʦʚʩʝʜʥʝʚʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʦʙʲʝʢʪʦʚ; 

 ʥʘʜʝʞʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ. ɻʨʘʤʦʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʩʪʦʪʫ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦ-

ʛʨʘʤʤ. ʇʨʠʥʮʠʧ ʤʦʜʫʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʥʳʝ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ ʨʠʩʢ ʩʦʚʝʨʰʠʪʴ ʦʰʠʙʢʫ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʢ ʤʠʥʠʤʫʤʫ; 

 ʫʩʢʦʨʝʥʠʝ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʠʛʨʘʝʪ ʧʨʠʥʮʠʧ ʤʦʜʫʣʴʥʦ-

ʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ ʩ 

ʣʝʛʢʦʩʪʴʶ ʧʨʠʤʝʥʷʪʴ ʚ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʠʟʙʳʪʦʯʥʦʩʪʴ 

ʢʦʜʘ ʠ ʦʧʘʩʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʦʰʠʙʦʢ ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ. 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʧʨʠʥʮʠʧʘʭ: 

 ʥʘʩʣʝʜʦʚʘʥʠʝ; 

 ʠʥʢʘʧʩʫʣʷʮʠʷ; 

 ʧʦʣʠʤʦʨʬʠʟʤ. 

ʅʘʩʣʝʜʦʚʘʥʠʝ. ʅʘʩʣʝʜʦʚʘʥʠʝ - ʵʪʦ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʢʣʘʩʩ, ʥʘ ʦʩʥʦʚʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʣʘʩʩʘ (ʨʦʜʠʪʝʣʴʩʢʦʛʦ), 

ʟʘʠʤʩʪʚʫʷ ʧʨʠ ʵʪʦʤ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣ ʠ ʩʚʦʡʩʪʚʘ. 

ʀʥʢʘʧʩʫʣʷʮʠʷ. ʀʥʢʘʧʩʫʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʆʆʇ. ʕʪʦ ʤʝʭʘʥʠʟʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʲʝʜʠʥʷʪʴ ʜʘʥʥʳʝ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʩʣʦʚʥʦ 

ʝʜʠʥʦʝ ʮʝʣʦʝ. ʇʦʣʴʟʦʚʘʪʝʣʶ ʥʝ ʪʨʝʙʫʝʪʩʷ ʟʘʜʫʤʳʚʘʪʴʩʷ ʦ ʩʣʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʠʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʘ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʠʤ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʝʜʩʪʘʚʣʷʝʤʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʵʪʦ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʠ ʟʘʱʠʪʠʪʴ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʝ ʜʣʷ ʢʦʤʧʦʥʝʥʪʘ ʜʘʥʥʳʝ. 

ʇʦʣʠʤʦʨʬʠʟʤ. ʇʦʣʠʤʦʨʬʠʟʤʦʤ ʥʘʟʳʚʘʝʪʩʷ ʤʝʭʘʥʠʟʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʤʝʪʴ 

ʨʘʟʣʠʯʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʦʙʲʝʢʪʘʤ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʧʝʮʠʬʠʢʘʮʠʝʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʦʙʲʝʢʪʘʤʠ, ʩʦʟʜʘʚʘʷ ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʧʦʭʦʞʠʭ ʜʝʡʩʪʚʠʡ, 

ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʥʘʧʠʩʘʥʠʝ ʦʙʲʝʤʥʳʭ ʠ ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤ. 
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ʂɸʄɽʈʅʆɻʆ ʊʀʇɸ 

 

ʂʘʣʠʥʢʠʥ ɺ.ɺ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʊʝʪʝʥʴʢʠʥ ʖ.ɻ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʨʦʩʩʠʡʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʠʭ ʨʝʤʦʥʪʥʳʭ, ʧʨʝʩʩʦʚʳʭ ʠ ʢʫʟʥʝʯʥʳʭ ʮʝʭʘʭ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʪʝʨʤʠʯʝ-

ʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʘʧʨʠʤʝʨ ʢʘʤʝʨʥʳʝ ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʧʝʯʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦ-

ʚʠʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʫʩʪʘʥʦʚʢʘʤ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʤʦʱʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ, ʛʘʙʘʨʠʪʘʤ ʠ ʨʘʟʤʝʨʘʤ ʨʘʙʦ-

ʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫʩʣʦʚʠʷʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠ ʪ.ʜ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʯʘʭ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʮʝʩʩʦʤ ʥʘʛʨʝʚʘ ʜʝʪʘʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʝʯʠ, ʩʦʩʪʘʚʘ ʩʨʝʜʳ, ʨʘʟʨʝʞʝʥʠʷ/ʜʘʚʣʝʥʠʷ, 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʜʝʪʘʣʝʡ ʠ ʧʨ. ʅʘʜʝʞʥʦʩʪʴ ʧʝʯʝʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʩʪʦʡ ʠʟ-ʟʘ ʧʦʣʦʤʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʩʪʘʥʦʚʠʪ ʚʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʫʯʘʩʪʚʫʶʱʝʝ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʦʛʨʝʚʘ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʛʨʝʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʧʝʯʠ, ʘ ʥʝ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘʝʤʳʭ 

ʜʝʪʘʣʝʡ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʝʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʪʨʝʙʫʝʤʦʡ 

ʪʦʯʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʧʝʯʘʤʠ.  

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʝʜʠʥʠʯʥʦʛʦ ʠ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʛʘʟʦʚʘʷ ʢʫʟʥʝʯʥʘʷ ʧʝʯʴ ʢʘʤʝʨʥʦʛʦ ʪʠʧʘ ʩʝʨʠʠ ʇɻʂ 12ʭʭ ɿɸʆ 

"ʅʘʢʘʣ - ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʝʯʠ" ʛ. ʉʦʣʥʝʯʥʦʛʦʨʩʢ, ʄʆ. ʕʪʘ ʢʫʟʥʝʯʥʘʷ ʧʝʯʴ ʠʤʝʝʪ ʤʦʱ-

ʥʦʩʪʴ 140 ʢɺʪ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘ 1300Áʉ.  

ʇʝʯʴ ʦʙʦʨʫʜʦʚʘʥʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ, ʦʩʥʘ-

ʱʝʥʘ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ BCU370 ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ (ʄʂ), ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ, ʵʢʦʥʦʤʥʳʡ ʠ ʥʘʜʝʞʥʳʡ ʥʘʛʨʝʚ ʠʟʜʝʣʠʡ. ɹʫʜʫʯʠ ʜʦʩʪʘʪʦʯʥʦ ʢʦʤ-

ʧʘʢʪʥʦʡ ʧʦ ʛʘʙʘʨʠʪʘʤ, ʧʝʯʴ ʠʤʝʝʪ ʧʨʠʝʤʣʝʤʳʝ ʨʘʟʤʝʨʳ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

(600ʭ1200ʭ600 ʤʤ) ʠ ʩʥʘʙʞʝʥʘ ʥʝʦʙʭʦʜʠʤʳʤ ʟʘʱʠʪʥʳʤ ʦʛʨʘʞʜʝʥʠʝʤ (ʨʠʩʫʥʦʢ 1).  

 
ʈʠʩʫʥʦʢ 1 - ɻʘʟʦʚʘʷ ʢʫʟʥʝʯʥʘʷ ʧʝʯʴ ʢʘʤʝʨʥʦʛʦ ʪʠʧʘ ʇɻʂ 12.6.6/13 

http://www.kerammash.ua/rus/rus_cs_gas.html
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʘʚʪʦʤʘʪ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʝʣʢʦʡ BCU370 ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ 

ʠʟʤʝʨʠʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʤʝʥʠ ʛʦʨʝʣʢʠ, ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʦʥ ʦʙʝʩʧʝʯʠʪʴ ʥʝ ʤʦʞʝʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ 

(ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ) ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʜʝʪʘʣʝʡ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʙʨʘʢ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʥʘʨʫʰʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

(ʥʝʜʦʛʨʝʚ ʠʣʠ ʧʝʨʝʛʨʝʚ ʜʝʪʘʣʝʡ). 

ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

(800Üʉ ʠ ʚʳʰʝ) ʙʝʩʢʦʥʪʘʢʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʠʨʦʤʝʪʨʘ Thermalert SX ʢʦʤʧʘʥʠʠ Raytek. 

ʇʠʨʦʤʝʪʨʳ ʩʝʨʠʠ Thermaleʢt SX (ʦʪ ʤʠʥʫʩ 18 ʜʦ 2000ÁC) ʩʦʯʝʪʘʶʪ ʚʳʩʦʢʦʝ ʢʘʯʝ-

ʩʪʚʦ ʥʝʢʦʥʪʘʢʪʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʚʫʭʧʨʦʚʦʜ-

ʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʠʨʦʤʝʪʨʦʚ ʩʝʨʠʠ 

Thermaleʢt SX: 

- ʪʨʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʠʘʧʘʟʦʥʘ ʜʣʷ ʤʝʪʘʣʣʦʚ: LT/LTP (ʥʠʟʢʠʡ) ʦʪ ʤʠʥʫʩ 18 ʜʦ 

500ÁC, MT (ʩʨʝʜʥʠʡ) ʦʪ 200 ʜʦ 1000ÁC ʠ HT (ʚʩrʦʢʠʡ) 500 ʜʦ 2000ÁC;  

- ʦʧʪʠʯʝʩʢʦʝ ʨʘʟʨʝʰʝʥʠʝ LT ʠ MT 33:1, LTP 50:1 ʠ HT 60:1; 

- ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ Ñ1% ʠʣʠ Ñ1,4ÁC;  

- ʚʨʝʤʷ ʦʪʢʣʠʢʘ (95%) HT 100 ʤʩʝʢ, LT ʠ MT 165 ʤʩʝʢ; 

 - ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʣʫʯʝʥʠʷ ʨʝʛʫʣʠʨʫʝʤʳʡ ʦʪ 0,10 ʜʦ 1,00.  

ʇʠʨʦʤʝʪʨʳ ʩʝʨʠʠ ThermalertÈ SXÊ ʦʙʲʝʜʠʥʷʶʪ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʨʠ-

ʙʦʨʳ ʜʣʷ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʪʘʥʜʘʨʪʥʫʶ ʜʚʫʭʧʨʦʚʦʜʥʫʶ ʧʨʦ-

ʤʳʰʣʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ. ʆʥʠ ʩʦʚʤʝʱʘʶʪ ʮʠʬʨʦʚʦʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦ ʠʥʪʝʨʬʝʡʩʫ 

RS-232\485 ʩ ʘʥʘʣʦʛʦʚʳʤ ʚʳʭʦʜʦʤ 4-20 ʤɸ, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʫʶ 

ʥʘʩʪʨʦʡʢʫ ʠ ʢʦʥʪʨʦʣʴ. ɺ ʦʜʥʦʡ ʤʥʦʛʦʪʦʯʝʯʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦ 15 

ʫʩʪʨʦʡʩʪʚ. 

ɼʣʷ ʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʩʣʦʞʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠʤʝʶʪʩʷ ʥʘʩʪʨʘʠʚʘʝʤʳʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦ ʘʣʛʦʨʠʪʤʳ ʫʩʨʝʜʥʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʫʜʝʨʞʘʥʠʷ ʧʠʢʦ-

ʚʳʭ/ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʜʦʧʦʣʥʝʥʠʝ, ʥʘʚʝʩʪʠʩʴ ʥʘ ʦʙʲʝʢʪ ʠʟʤʝʨʝʥʠʷ ʧʦʤʦʛʘʝʪ 

ʚʠʟʫʘʣʴʥʳʡ ʠ ʣʘʟʝʨʥʳʡ ʧʨʠʮʝʣ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʝʣʢʦʡ ʛʘʟʦ-

ʚʦʡ ʧʝʯʠ ʇɻʂ12.ʭʭ ʢʘʤʝʨʥʦʛʦ ʪʠʧʘ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.  
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ʆʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʷʶʱʠʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

PIC16F76 ʢʦʤʧʘʥʠʠ Microchip, ʠʤʝʶʱʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʮʝʥʫ, ʰʠʨʦʢʦ ʨʘʟʚʠʪʫʶ 

ʧʝʨʠʬʝʨʠʶ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʳʝ ʠ ʥʝʜʦʨʦʛʠʝ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʂʨʦʤʝ ʵʪʦʛʦ, ʄʂ ʥʘ ʘʧʧʘʨʘʪʥʦʤ ʫʨʦʚʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʫʭʧʨʦʚʦʜ-

ʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʰʠʥʫ I2C, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʫʶ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ɾʂ ʠʥʜʠʢʘʪʦ-

ʨʘʤʠ ʠ ʜʨʫʛʠʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʢʦʥʪʨʦʣʣʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʘʚʪʦʤʘʪʦʤ BCU370 ʛʘ-

ʟʦʚʦʡ ʧʝʯʠ ʇɻʂ12.ʭʭ ʧʦ ʰʠʥʝ PROFI BUS-DP, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪ ʚʩʪʨʦʝʥʥʳʡ ʤʦʜʫʣʴ 

USART ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʦʚ (ʜʨʘʡʚʝʨ). 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʀʂ 

ʧʠʨʦʤʝʪʨʦʤ Thermaleʢt SX-HT. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʥʘʣʦʛʦʚʳʡ ʪʦʢʦʚʳʡ ʠʥʪʝʨʬʝʡʩ 

ʧʠʨʦʤʝʪʨʘ ʩ ʚʳʭʦʜʦʤ 4-20 ʤɸ. ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʚ ʚʠʜʝ ʪʦʢʘ ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘ-

ʪʝʣʴ "ʪʦʢ-ʥʘʧʨʷʞʝʥʠʝ", ʘ ʟʘʪʝʤ ʥʘ ʚʭʦʜ ʚʩʪʨʦʝʥʥʦʛʦ ɸʎʇ ʫʧʨʘʚʣʷʶʱʝʛʦ ʄʂ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʢʦʥʪʨʦʣʣʝʨ ʚʳʜʘʝʪ 

ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ ʥʘ ʘʚʪʦʤʘʪ BCU370, ʢʦʪʦʨʳʡ ʠʟʤʝʥʷʝʪ ʧʦʣʦʞʝʥʠʝ ʜʨʦʩʩʝʣʴʥʦʡ 

ʟʘʩʣʦʥʢʠ, ʪʝʤ ʩʘʤʳʤ ʠʟʤʝʥʷʷ ʪʝʤʧʝʨʘʪʫʨʫ ʚʥʫʪʨʠ ʧʝʯʠ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʫʟʥʝʯʥʦʡ ʧʝʯʠ ʢ ʇʂ ʠʣʠ ʠʥʪʝʛʨʘʮʠʶ ʚ ʣʦʢʘʣʥɹʫʶ 

ʮʝʭʦʚʫʶ ʩʝʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʬʝʡʩ RS-232\485, ʧʨʦʛʨʘʤʤʥʦ-ʨʝʘʣʠʟʫʝʤʳʡ ʩ ʧʦʤʦ-

ʱʴʶ ʫʧʨʘʚʣʷʶʱʝʛʦ ʄʂ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʦʚ (ʪʨʘʥʩʠʚʝʨʘ 

PHY). 

ɺ ʩʣʫʯʘʝ ʨʘʙʦʪʳ ʢʦʥʪʨʦʣʣʝʨʘ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ɾʂ ʠʥʜʠʢʘʪʦʨ 

ʩʪʘʪʫʩʘ, ʪʝʢʫʱʠʭ ʠ ʟʘʜʘʥʥʳʭ ʥʘʩʪʨʦʝʢ. ʕʪʦʪ ʞʝ ʠʥʜʠʢʘʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʬʠʣʘʢ-

ʪʠʯʝʩʢʠʭ ʠ ʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ɾʂ ʠʥʜʠʢʘʪʦʨʦʤ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʩ ʤʘʪʨʠʯʥʦʡ ʢʣʘ-

ʚʠʘʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ CE110. ʕʪʦʪ ʢʦʥʪʨʦʣʣʝʨ ʧʦʟ-

ʚʦʣʷʝʪ ʯʝʨʝʟ ʰʠʥʫ I2ʉ ʚʝʩʪʠ ʫʧʨʘʚʣʝʥʠʝ ɾʂʀ ʠʥʜʠʢʘʪʦʨʦʤ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʠʥʪʝʨʬʝʡ-

ʩʦʤ ʠ ʢʣʘʚʠʘʪʫʨʦʡ ʩ ʤʘʪʨʠʮʝʡ ʜʦ 8ʭ8 ʢʥʦʧʦʢ. 

ʉʝʪʝʚʦʡ ʙʣʦʢ ʧʠʪʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʧʠʪʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ 

ʜʣʷ ʚʩʝʭ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʦʚ ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ ʫʧʨʘʚʣʝʥʠʷ. 

 

ʇʈʆɹʃɽʄʓ ɺʅɽɼʈɽʅʀʗ ɺʀʈʊʋɸʃʀɿɸʎʀʀ 

 

ʂʥʳʰʝʥʢʦ ɸ.ɸ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʂʫʨʘʣʝʩʦʚʘ ʅ.ʆ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦ ʦʮʝʥʢʘʤ ʚʝʜʫʱʠʭ ʵʢʩʧʝʨʪʦʚ ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂ ʩʦʞʘʣʝʥʠʶ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦ-

ʛʠʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘ ʚ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ ʠ ʈʦʩʩʠʷ ʦʪʩʪʘʸʪ ʦʪ ʥʠʭ ʚ ʵʪʦʤ ʧʣʘʥʝ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʥʝʛʦʪʦʚʥʦʩʪʴʶ ʥʘʰʝʛʦ ʨʳʥʢʘ ʢ ʧʨʠʥʷʪʠʶ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʅʦ ʧʦ-

ʩʪʝʧʝʥʥʦ ʩʠʪʫʘʮʠʷ ʤʝʥʷʝʪʩʷ, ʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʢʦʤʧʘʥʠʡ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʜʘʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʧʦʟʚʦʣʠʪ ʵʢʦʥʦʤʠʪʴ ʩʨʝʜʩʪʚʘ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ 

ʠ ʘʧʧʘʨʘʪʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʘʪʴ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʧʨʠ ʩʙʦʷʭ ʘʧʧʘʨʘʪʥʦʛʦ 

ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ï ʵʪʦ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʥʘʙʦʨʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠʣʠ ʠʭ 

ʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ, ʘʙʩʪʨʘʛʠʨʦʚʘʥʥʦʝ ʦʪ ʘʧʧʘʨʘʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʠ ʦʙʝʩʧʝʯʠʚʘ-

ʶʱʝʝ ʧʨʠ ʵʪʦʤ ʣʦʛʠʯʝʩʢʫʶ ʠʟʦʣʷʮʠʶ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ ʥʘ ʦʜ-

ʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʨʝʩʫʨʩʝ. 

ʇʨʠʤʝʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ ʥʝʩʢʦʣʴ-

ʢʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʜʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʧʨʠ ʪʦʤ ʢʘʞʜʳʡ ʠʟ ʵʢʟʝʤʧʣʷʨʦʚ ʪʘʢʠʭ 
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ʛʦʩʪʝʚʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʨʘʙʦʪʘʝʪ ʩʦ ʩʚʦʠʤ ʥʘʙʦʨʦʤ ʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ (ʧʨʦ-

ʮʝʩʩʦʨʥʳʭ, ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʫʩʪʨʦʡʩʪʚ ʭʨʘʥʝʥʠʷ), ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʢʦʪʦʨʳʭ ʠʟ 

ʦʙʱʝʛʦ ʧʫʣʘ, ʜʦʩʪʫʧʥʦʛʦ ʥʘ ʫʨʦʚʥʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʝʪ ʭʦʩʪʦʚʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʠʣʠ ʛʠʧʝʨʚʠʟʦʨ. 

ʂʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʝʩʝʪ ʚ ʩʝʙʝ ʚʠʨʪʫʘʣʠʟʘʮʠʷ 
ʕʢʦʥʦʤʠʷ ʙʶʜʞʝʪʘ. ʅʝ ʧʨʠʜʝʪʩʷ ʧʦʢʫʧʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʚʝʨʦʚ, ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ 100% ʨʝʩʫʨʩʳ ʚʩʝʭ ʩʝʨʚʝʨʦʚ 

ʇʦʚʳʰʝʥʠʝ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʂʘʞʜʳʡ ʩʝʨʚʠʩ ʨʘʙʦʪʘʝʪ ʥʘ ʩʚʦʝʡ ʚʠʨʪʫʘʣʴʥʦʡ 

ʤʘʰʠʥʝ. ɽʩʣʠ ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢʦʡ-ʪʦ ʩʝʨʚʠʩ ð ʪʦ ʚʦ ʚʨʝʤʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, 

ʦʩʪʘʣʴʥʳʝ ʩʝʨʚʠʩʳ ʟʘʪʨʦʥʫʪʳ ʥʝ ʙʫʜʫʪ. 

ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʂʦʛʜʘ ʧʦʪʨʝʙʫʝʪʩʷ ʧʝʨʝʥʦʩ ʩʝʨʚʠʩʘ ʩ 

ʦʜʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʝʨʚʝʨʘ ʥʘ ʜʨʫʛʦʡ, ʪʦ ʥʘʤ ʥʫʞʥʦ ʙʫʜʝʪ ʪʦʣʴʢʦ ʧʝʨʝʥʝʩʪʠ ʬʘʡʣʳ 

ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʩ ʦʜʥʦʛʦ ʩʝʨʚʝʨʘ ʥʘ ʜʨʫʛʦʡ ʠ ʧʨʦʩʪʦ ʧʨʦʜʦʣʞʠʪʴ ʨʘʙʦʪʫ. 

ʊʦʯʢʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʥʘʯʘʪʴ ʦʧʘʩʥʳʝ ʜʝʡʩʪʚʠʷ ʩ ʩʝʨʚʝʨʦʤ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʨʝʜʚʠʜʝʥʥʳʤ ʩʠʪʫʘʮʠ̫ ʤ (ʥʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʢʘ ʦʙʥʦʚʣʝʥʠʡ 

ʜʣʷ ʇʆ) ʩʦʟʜʘʝʪʩʷ ʪʦʯʢʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʉʦʟʜʘʥʠʝ ʪʦʯʢʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʥʠʤʘʝʪ ʥʝ-

ʩʢʦʣʴʢʦ ʩʝʢʫʥʜ. ʆʪʢʘʪʠʪʴʩʷ ʥʘ ʪʦʯʢʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʦʞʝ ʟʘʡʤʝʪ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ. 

ʇʨʦʙʣʝʤʳ, ʩʪʦʷʱʠʝ ʥʘ ʧʫʪʠ ʚʥʝʜʨʝʥʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ 
ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʠʨʪʫʘʣʠʟʘʮʠʠ, ʥʘ ʵʪʘʧʝ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʘʥʠʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʧʨʦʝʢʪʘ ʧʦ ʚʥʝʜʨʝʥʠʶ. 

 ɸʥʘʣʠʟ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʢʦʤʧʘʥʠʷ ʧʨʠ 

ʘʥʘʣʠʟʝ ʪʝʢʫʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʝʨʝʥʦʩʘ ʚ ʚʠʨʪʫ-

ʘʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʂ ʧʝʨʚʦʦʯʝʨʝʜʥʳʤ ʟʘʜʘʯʘʤ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʪʥʦʩʷʪʩʷ: 

- ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠ ʧʦʜʜʝʨʞʢʘ; 

- ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ; 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ; 

- ʧʦʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʘ; 

- ʦʮʝʥʢʘ ʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ. 

 ɺʥʝʜʨʝʥʠʝ 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʢʘʢ ʧʨʘʚʠʣʦ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʠʥʪʝʛʨʘʮʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʨʚʝʨʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʤʠ ʩʠʩʪʝ-

ʤʘʤʠ, ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʫʟʢʠ, ʚʳʜʝʣʝʥʠʝ ʩʝʨʚʝʨʦʚ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ, ʚʥʝʜʨʝ-

ʥʠʠ ʨʝʰʝʥʠʡ ʚʳʩʦʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. ʊʘʢʞʝ ʥʘ ʵʪʘʧʝ ʚʥʝʜʨʝʥʠʷ ʠ ʧʝʨʚʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ: 

- ʥʘʜʝʞʥʦʩʪʴ; 

- ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ; 

- ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 ʆʙʩʣʫʞʠʚʘʥʠʝ 

ʇʨʠ ʚʚʦʜʝ ʚʠʨʪʫʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʩʪʘʶʪ ʚʦʧʨʦʩʳ ʦ ʝʝ 

ʜʘʣʴʥʝʡʰʝʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʫʩʪʨʘʥʝʥʠʠ ʫʛʨʦʟ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

- ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ; 

- ʙʝʟʦʧʘʩʥʦʩʪʴ; 

- ʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ; 

- ʦʮʝʥʢʘ ʨʳʥʢʘ ʚʠʨʪʫʘʣʠʟʘʮʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʠʨʪʫʘʣʠʟʘʮʠʠ, ʝʸ ʚʥʝʜʨʝʥʠʝ ʨʦʞʜʘʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʨʦʙʣʝʤ, ʵʪʠ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʭʦʜʝ, ʠʥʘʯʝ 

ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ ʠʣʠ ʫʙʳʪʦʯʥʳʤ. ʂʣʶʯʝ-

ʚʦʡ ʵʣʝʤʝʥʪ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ð ʪʱʘʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʩʝʭ ʵʪʘʧʦʚ ʚʥʝʜʨʝʥʠʷ ʚʠʨ-
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ʪʫʘʣʠʟʘʮʠʠ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ, ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʟʘʢʦʥʯʠ-

ʣʠʩʴ ʥʝʫʜʘʯʝʡ ʚʦ ʤʥʦʛʦʤ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʣʦʞʥʦ ʦʮʝʥʠʪʴ ʠʭ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʫʶʪ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʦʧʨʦʚʦʞ-

ʜʝʥʠʷ ʧʣʘʪʬʦʨʤ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʉʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ 

ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʧʨʦʱʘʶʪ ʫʧʨʘʚʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʩ ʜʨʫʛʦʡ ð ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʶʪ ʠʭ ʩʪʨʫʢʪʫʨʫ. ʇʦʣʥʦʮʝʥʥʦʛʦ ʵʬʬʝʢʪʘ 

ʦʪ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʧʦʣʥʦʛʦ ʦʩʦʟʥʘʥʠʷ ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʚ ʥʝʡ, ʫʯʝʪʘ ʝʝ ʪʨʝʙʦʚʘʥʠʡ ʠ ʪʱʘʪʝʣʴʥʝʡʰʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʦʥʥʦʛʦ ʧʨʦ-

ʝʢʪʘ. 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 

ʂʦʢʘʨʝʚ ɺ.ɺ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʵ.ʥ. ʊʠʭʦʥʦʚ ɺ.ʀ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʦʙʲʝʜʠʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʝʜʠʥʳʡ ʢʦʤʧʴʶʪʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʢʦʪʦ-

ʨʳʡ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʥʝʤ ʧʨʠʥʘʜʣʝʞʠʪ ʩʨʝʜʩʪʚʘʤ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʥʝ ʪʦʣʴʢʦ ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʷʚʣʷʶʱʠʤʩʷ ʦʩʥʦʚʦʡ 

ʩʦʟʜʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʝʪʝʚʳʭ ʚʘʨʠʘʥʪʦʚ ɸʀʊ (ʣʦʢʘʣʴʥʳʝ, ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʳʝ, ʛʣʦʙʘʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʮʠʬʨʦʚʳʝ ʩʝʪʠ ʠʥʪʝ-

ʛʨʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ). ɺʩʝ ʦʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʦʙʨʘʟʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʝʨʝʜʘʯʠ, ʦʙʨʘʙʦʪʢʠ, ʥʘʢʦʧʣʝʥʠʷ, 

ʭʨʘʥʝʥʠʷ ʠ ʟʘʱʠʪʳ ʜʘʥʥʳʭ, ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠ-

ʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʙʦʣʴʰʦʡ ʩʣʦʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʢʦʥʦʤʠʢʝ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʢʘʢ 

ʩʣʦʞʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ. ʆʥ ʧʦʜʜʝʨʞʠʚʘ-

ʝʪ ʝʜʠʥʳʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʢʦʤʧʦʥʝʥ-

ʪʘʤʠ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʳ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʪʘ-

ʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʜʘʝʪʩʷ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʝʝ ʧʝʨʝʜʘʯʝ ʠ ʦʙʨʘʙʦʪʢʝ. ʅʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʠ ʟʘʱʠʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʫʯʠʣʠ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʳʝ ʩʧʦʩʦʙʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʚʷʟʠ, ʚʳʙʨʘʥʥʦʡ ʧʦ ʟʘ-

ʱʠʪʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠ ʢʘʯʝʩʪʚʫ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʛʘʨʘʥʪʠʨʫʶʱʠʤ ʩʦʭʨʘʥʥʦʩʪʴ ʠʥʬʦʨʤʘ-

ʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʠ ʜʦʩʪʘʚʢʠ ʝʝ ʘʜʨʝʩʘʪʫ; ʰʠʬʨʦʚʘʥʠʝ ʠ ʜʝʰʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʘʙʦʥʝʥʪʘʤʠ ʩʝʪʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʪʝʣʝʬʦʥʥʳʭ, ʪʝʣʝʛʨʘʬʥʳʭ) ʧʨʠ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʙ ʦʙʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ, ʘʣʛʦʨʠʪʤʘʭ ʰʠʬʨʦʚʘʥʠʷ ʠ ʪ. ʧ. 

ʇʦʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʩʨʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ 

ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ, ʢʘʢʠʤʠ ʷʚʣʷʶʪʩʷ, ʥʘʧʨʠʤʝʨ ʙʘʥʢʦʚʩʢʠʝ, 

ʥʘʣʦʛʦʚʳʝ, ʩʥʘʙʞʝʥʯʝʩʢʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʩʣʫʞʙʳ. ʀʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʨʝʘʣʠʟʫʶʪ ʩʝʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʙʘʥʢʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʪʨʦʷʪʩʷ ʩ ʫʯʝʪʦʤ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʦʙʝ̡ʢʪʘ, ʤʘʰʠʥʥʦʛʦ ʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʩʩʠʚʦʚ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʚ ʥʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʨʝʰʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʝʡ. ɿʘ ʩʯʝʪ ʫʩʣʦʞʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʧʦʚʳʰʘʝʪ-

ʩʷ ʩʢʦʨʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʟʘʱʠʪʘ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 



55 

ɺ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʦʜʠʥʘʢʦʚʦ ʫʩʧʝʰʥʦ ʤʦʛʫʪ ʙʳʪʴ ʨʝh ʝʥʳ ʧʨʦʙʣʝʤʳ ʢʘʢ ʦʧʝʨʘʪʠʚʥʦʡ ʨʘʙʦʪʳ 

ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʪʘʢ ʠ ʘʥʘʣʠʟʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʠ ʧʨʠʥʷʪʠʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʟʜʘʚʘʝʤʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝ-

ʩʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʘʙʦʪʘʪʴ ʚ ʜʠʘʣʦʛʦʚʦʤ 

ʨʝʞʠʤʝ, ʦʧʝʨʘʪʠʚʥʦ ʨʝʰʘʪʴ ʪʝʢʫʱʠʝ ʟʘʜʘʯʠ, ʫʜʦʙʥʦ ʚʚʦʜʠʪʴ ʜʘʥʥʳʝ ʩ ʪʝʨʤʠʥʘʣʘ, ʚʝʩʪʠ 

ʠʭ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ, ʚʳʟʳʚʘʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʦʙʨʘʙʦʪʢʠ, ʦʧʨʝʜʝʣʷʪʴ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʚʦʜʠʪʴ ʝʝ ʥʘ ʵʢʨʘʥ, ʧʝʯʘʪʘʶʱʝʝ ʫʩʪʨʦʡ-

ʩʪʚʦ ʠʣʠ ʧʝʨʝʜʘʚʘʪʴ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʨʳʥʢʫ, ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝ-

ʩʪʨʦʡʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʥʝʠʟʤʝʨʠʤʦ ʚʦʟʨʘʩʪʘʝʪ. 

ɺʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʘʢʦʧʣʝʥʠʠ ʬʘʢʪʦʚ, ʦʧʳʪʘ, ʟʥʘʥʠʡ ʚ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʜʚʠʛʘʝʪʩʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʦʩʪʴ ʚ ʪʱʘʪʝʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʢʦʤʤʝʨʯʝʩʢʠʭ, ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʩʠʪʫʘʮʠʡ ʩ ʮʝʣʴʶ ʧʨʠʥʷʪʠʷ ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦ-

ʚʘʥʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʭ ʨʝʰʝʥʠʡ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʘʣʴ-

ʥʝʡʰʠʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʛʜʘ ʥʦʚʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʘʯʠʥʘʝʪ ʚʢʣʶʯʘʪʴ ʚ ʨʘʙʦʪʫ ʙʘʟʳ ʟʥʘʥʠʡ. ɹʘʟʘ ʟʥʘʥʠʡ ʷʚ-

ʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʚʩʝ ʯʘʱʝ ʩʦʟʜʘʚʘʝʤʦʡ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʩʧʝʮʠʘʣʠʩʪʘ 

ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʩʪʫʧʘʶʱʝʡ ʚ ʨʦʣʠ ʥʘʢʦʧʠʪʝʣʷ ʟʥʘʥʠʡ ʚ ʢʦʥʢʨʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʚʝʪʯʠʢʘ ʩʧʝʮʠʘʣʠʩʪʫ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʠ ʚʳʨʘʙʦʪʢʝ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʩʦ-

ʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʳʚʦʜʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʚʫʢʘ ʠ ʚʠʜʝʦʠʟʦʙʨʘʞʝ-

ʥʠʷ. ʊʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʛʨʘʬʠʢʘ. ʆʥʘ ʚʦʧʣʦʱʘʝʪ ʩʦʟʜʘʥʠʝ, ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʠʟʦʙ-

ʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʕɺʄ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʥʠʢʣʘ ʚ ʦʙʣʘʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠ-

ʟʘ, ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʥʘ ʥʝʟʘʤʝʥʠʤʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʦʥʠʢʘ-

ʝʪ ʚ ʨʝʢʣʘʤʥʫʶ ʜʝʪ̫ʝʣʴʥʦʩʪʴ, ʜʝʣʘʝʪ ʟʘʥʠʤʘʪʝʣʴʥʳʤ ʜʦʩʫʛ. 

ʌʦʨʤʠʨʫʝʤʳʝ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʠʟʦʙʨʘʞʝʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʤʠ ʠ ʘʥʠʤʘʮʠʦʥʥʳʤʠ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪ-

ʥʦʩʷʪ ʢʦʤʤʝʨʯʝʩʢʫʶ (ʜʝʣʦʚʫʶ) ʠ ʠʣʣʶʩʪʨʘʪʠʚʥʫʶ ʛʨʘʬʠʢʫ, ʢʦ ʚʪʦʨʦʡ ð ʠʥʞʝʥʝʨʥʫʶ 

ʠ ʥʘʫʯʥʫʶ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʫʶ ʩ ʨʝʢʣʘʤʦʡ, ʠʩʢʫʩʩʪʚʦʤ, ʠʛʨʘʤʠ, ʢʦʛʜʘ ʚʳʚʦʜʷʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʦʜʠʥʦʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʜʨʦʚ ʚ ʚʠʜʝ ʬʠʣʴʤʘ (ʠʥ-

ʪʝʨʘʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ). ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʤʘʰʠʥʥʘʷ ʛʨʘʬʠʢʘ ð ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩ-

ʩʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʨʝʜʠ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘʙʣʶʜʘʝʪʩʷ ʙʫʨʥʦʝ 

ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʠ ʚ ʩʬʝʨʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʟʜʘʚʘʪʴ ʨʝʘʣʠʩʪʠʯʝʩʢʠʝ 

ʦʙʲʝʤʥʳʝ ʜʚʠʞʫʱʠʝʩʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʨʘʚʥʠʤʳʝ ʧʦ ʢʘʯʝʩʪʚʫ ʩ ʢʘʜʨʘʤʠ ʚʠʜʝʦʬʠʣʴʤʘ. 

ʇʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʤʝʥʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʪʝʢʩʪʦʚʦʡ, ʛʨʘʬʠ-

ʯʝʩʢʦʡ, ʘʫʜʠʦ - ʠ ʚʠʜʝʦ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʤʫʣʴʪʠʤʝʜʠʘ ʪʝʭʥʦʣʦʛʠʠ. ɽʝ 

ʨʝʘʣʠʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ 

ʤʫʣʴʪʠʤʝʜʠʘ ʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʯʝʙʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ ʠ ʠʛʨʦʚʳʭ ʦʙʣʘʩʪʷʭ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦ-

ʛʠʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʦʪʢʨʳʚʘʝʪ ʨʝʘʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤ-

ʧʴʶʪʝʨʘ ʚ ʦʟʚʫʯʘʥʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʥʠʤʘʥʠʠ ʠʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ, ʚʝʜʝʥʠʠ 

ʢʦʤʧʴʶʪʝʨʦʤ ʜʠʘʣʦʛʘ ʩʦ ʩʧʝʮʠʘʣʠʩʪʦʤ ʥʘ ʨʦʜʥʦʤ ʜʣʷ ʥʝʛʦ ʷʟʳʢʝ. ʉʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʴ-

ʶʪʝʨʘ ʩ ʛʦʣʦʩʘ ʚʦʩʧʨʠʥʠʤʘʪʴ ʥʝʩʣʦʞʥʳʝ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʘʤʠ, ʩ ʦʪʢʨʳ-

ʪʠʝʤ ʬʘʡʣʦʚ, ʚʳʚʦʜʦʤ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʝʯʘʪʴ ʠ ʪ. ʧ. ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʩʦʟʜʘʩʪ ʩʘ-

ʤʳʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɿʘʨʫʙʝʞʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ . 

ʇʝʨʚʘʷ ʪʝʥʜʝʥʮʠʷ ʩʚʷʟʘʥʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʚʩʝ ʙʦʣʴʰʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʛʠʙʨʠʜ ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʫʩʣʫʛʦʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʇʕɺʄ. 

ʆʪʤʝʯʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʘʨʘʣʣʝʣʴʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ɸʀʊ, ʩʦʚʤʝʱʝʥʠʝ ʚʩʝʭ ʪʠʧʦʚ ʠʥʬʦʨʤʘʮʠʠ (ʪʝʢʩʪʘ, ʦʙʨʘʟʦʚ, ʮʠʬʨ, ʟʚʫʢʦʚ) ʩ ʦʨʠʝʥʪʘʮʠ-

ʝʡ ʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʯʝʣʦʚʝʢʦʤ ʯʝʨʝʟ ʚʩʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʯʫʚʩʪʚʠʪʝʣʥɹʳʝ 

ʢʘʥʘʣʳ. 

ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ ʣʠʢʚʠʜʘʮʠʷ ʚʩʝʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʚʝʥʴʝʚ ʥʘ ʧʫʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʠʥʬʦʨʤʘʮʠʠ ʢ ʝʝ ʧʦʪʨʝʙʠʪʝʣʶ, ʥʘʧʨʠʤʝʨ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʦʙʱʝʥʠʝ ʘʚʪʦʨʘ ʠ ʯʠʪʘʪʝʣʷ, ʧʨʦʜʘʚʮʘ ʠ ʧʦʢʫʧʘʪʝʣʷ, ʧʝʚʮʘ ʠ ʩʣʫʰʘʪʝʣʷ, ʫʯʝʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ, çʵʣʝʢʪʨʦʥʥʳʡ ʢʠʦʩʢè, ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʡ ʥʘʟʳʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʠ ʚʩʝʤʠʨʥʦʡ ʩʝʪʠ INTERNET, ʙʣʘʛʦ-

ʜʘʨʷ ʯʝʤʫ ʣʶʜʠ ʩʤʦʛʫʪ ʦʙʱʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʦʙʱʝʡ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʥʘʭʦʜʷʩʴ ʚ ʣʶ-

ʙʦʡ ʪʦʯʢʝ ʧʣʘʥʝʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʧʝʨʝʭʦʜʘ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʧʦʭʝ ʚ ʤʠʨʦʚʦʤ ʤʘʩ-

ʰʪʘʙʝ. 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʀʉʊɽʄ ɺʀɿʋɸʃʀɿɸʎʀʀ ʆɹʒɽʂʊʆɺ ʅɸ ɹɸɿɽ 

ʊɽʍʅʀʏɽʉʂʆɻʆ ɿʈɽʅʀʗ 

 

ʂʨʘʶʭʠʥ ɼ.ɸ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʊʨʫʙʘʯʝʚʘ ʉ.ʀ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʨʦʙʦʪʦʚ ʧʦʷʚʠʣʘʩʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʷʚʣʝʥʠʠ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ. 

ʉʠʩʪʝʤʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʥʘʟʳʚʘʶʪ ʪʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʙʦʯʝʡ ʩʮʝʥʳ, ʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʦʤ.  

ʉ ʮʝʣʴʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʠʩʪʝʤʘʭ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʟʨʝʥʠʷ, ʟʨʝʥʠʝ ʨʘʟʙʠʪʦ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʜʢʣʘʩʩʘ: ʟʨʝʥʠʝ ʥʠʟʢʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʝʡ. ʉʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʘʪʯʠʢʦʚ ʦʯʫʚʩʪʚʣʝʥʠʷ. ʕʪʠ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʣʘʩʩʫ 

çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭè ʤʘʰʠʥ, ʝʩʣʠ ʦʥʠ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶɦ ʠʤʠ ʧʨʠʟʥʘʢʘʤʠ (ʧʨʠʟʥʘʢʘʤʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ): 

- ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʜʝʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʤʥʦʞʝʩʪʚʘ ʥʝʟʘʚʠʩʠ-

ʤʳʭ ʧʨʠʟʥʘʢʦʚ; 

- ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʦʙʫʯʝʥʠʶ ʥʘ ʧʨʠʤʝʨʘʭ ʠ ʦʙʦʙʱʝʥʠʶ ʵʪʠʭ ʟʥʘʥʠʡ ʩ ʮʝʣʴʶ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʦʚʳʭ ʩʠʪʫʘʮʠʷʭ; 

- ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʙʳʪʠʡ ʧʦ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʪʴ ʮʝʣʠ ʠ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʣʘʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ 

ʮʝʣʝʡ. 

ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʩ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʠ-

ʜʦʚ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʧʨʠʥʮʠʧʝ ʚʦʟʤʦʞʥʦ, ʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʜʘ-

ʣʝʢʠ ʦʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʨʝʥʠʷ. ɺ ʦʩʥʦʚʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʣʝʞʠʪ ʘʥʘ-
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ʣʠʪʠʯʝʩʢʘʷ ʬʦʨʤʘʣʠʟʘʮʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. 

ʉʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʩʚʷʟʘʥʳ ʩ ʟʘʜʘʯʘʤʠ ʩʝʛʤʝʥʪʘʮʠʠ, 

ʦʧʠʩʘʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʕʪʠ ʟʘʜʘʯʠ ʦʭʚʘʪʳʚʘʶʪ ʤʥʦʞʝʩʪʚʦ 

ʧʦʜʭʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ. 

ʉʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʟʘʜʘʯʠ, ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʝ ʚ ʩʠʩʪʝʤʘʭ ʥʠʟʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ. 

 ʉʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ: 

- ʥʘ ʦʧʝʨʘʮʠʷʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʩʦʨʪʠʨʦʚʢʠ ʜʝʪʘʣʝʡ ʥʘ ʢʦʥʚʝʡʝʨʝ;  

- ʥʘ ʦʧʝʨʘʮʠʷʭ ʧʦ ʨʘʟʙʦʨʫ ʜʝʪʘʣʝʡ ʠʟ ʥʘʚʘʣʘ;  

- ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʜʚʠʞʫʱʠʭʩʷ ʠʟʜʝʣʠʡ, ʧʦʜ-

ʣʝʞʘʱʠʭ ʟʘʭʚʘʪʫ; 

- ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʠ ʦʨʠʝʥʪʘʮʠʠ ʜʝʪʘʣʝʡ ʥʘ ʩʙʦʨʦʯ-

ʥʳʭ ʫʯʘʩʪʢʘʭ;  

- ʥʘ ʦʧʝʨʘʮʠʷʭ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʧʦʢʨʳʪʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ;  

- ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʤʘʨʢʝʨʥʳʭ ʟʥʘʢʦʚ ʧʨʠ ʫʧʘʢʦʚʢʝ ʧʨʦʜʫʢʮʠʠ ʩ 

ʮʝʣʴʶ ʝʝ ʫʯʝʪʘ ʠ ʩʦʨʪʠʨʦʚʢʠ ʠ ʥʘ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ [2]. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʦʧʠʩʘʥʥʳʭ ʩʣʫʯʘʝʚ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʩʦʚʤʝʩʪʥʦ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʤʘʥʠʧʫʣʷʪʦʨʘʤʠ, ʦʜʥʘʢʦ ʠʭ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʠ ʦʪʜʝʣʴ-

ʥʦ, ʥʘʧʨʠʤʝʨ, ʥʘ ʦʧʝʨʘʮʠʷʭ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠʟʜʝʣʠʡ ʠʣʠ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦ-

ʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʝʪʘʣʝʡ [2]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʨʘʟʣʠʯʠʝ ʚ ʭʘʨʘʢʪʝʨʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʜʣʷ ʘʚʪʦ-

ʤʘʪʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ, ʬʫʥʢʮʠʠ ʧʦʩʣʝʜʥʝʡ ʩʚʦ-

ʜʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢ ʚʳʧʦʣʥʝʥʠʶ ʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʡ: 

- ʧʦʣʫʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʙʦʯʝʡ ʩʮʝʥʳ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʦʙʲʝʢʪʘ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʩʠʩʪʝʤʳ; 

- ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʚʳʜʝʣʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ ʠʣʠ ʝʛʦ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʦʨ-

ʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʳ ʜʘʪʯʠʢʘ ʠʟʦʙʨʘʞʝʥʠʷ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʝ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʵʪʦ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʬʦʨʤʳ ʜʝʪʘʣʝʡ.  

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ï ʵʪʦ ʦʧʝʨʘʮʠʷ ʩʨʘʚʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʩʭʦʜʩʪʚʘ ʦʙʨʘʟʘ 

ʜʘʥʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʩ ʦʙʨʘʟʘʤʠ ʜʨʫʛʠʭ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʩ ʦʙʦʙʱʝʥ-

ʥʳʤʠ ʦʙʨʘʟʘʤʠ ʢʣʘʩʩʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʨʝʡʪʠʥʛ ʦʙʲʝʢʪʦʚ ʠʣʠ ʢʣʘʩ-

ʩʦʚ ʧʦ ʫʙʚrʘʥʠʶ ʩʭʦʜʩʪʚʘ ʩ ʨʘʩʧʦʟʥʘʚʘʝʤʳʤ ʦʙʲʝʢʪʦʤ. 

ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʦʧʝʨʘʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʚʠʜʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ ʠʣʠ ʤʝʨʳ ʩʭʦʜʩʪʚʘ, ʢʦʪʦʨʳʡ 

ʙʳ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʷ ʦ ʧʨʠʟʥʘʢʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦʟʚʦʣʠʣ ʙʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʝʛʦ ʩʭʦʜʩʪʚʘ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠʣʠ ʦʙʦʙʱʝʥʥʳʤʠ ʦʙʨʘʟʘʤʠ 

ʢʣʘʩʩʦʚ. 

ʇʦʷʚʣʝʥʠʝ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʩʚʷʟʘʥʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʢ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʢʦʣʝʥʠʷʤ ʨʦʙʦʪʦʚ. ɺʧʝʨʚʳʝ ʪʝʭʥʠʯʝʩʢʦʝ ʟʨʝʥʠʝ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʚ 

ʘʜʘʧʪʠʚʥʳʭ ʨʦʙʦʪʘʭ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʶʪʩʷ ʨʦʙʦʪʳ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʵʪʦ ʨʦʙʦʪʳ ʩ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʁ ʪ ʪʝʭʥʠʯʝʩʢʦʝ ʟʨʝʥʠʝ. 

ʉʠʩʪʝʤʳ, ʝʱʝ ʚʯʝʨʘ ʢʘʟʘʚʰʠʝʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʧʦ ʩʚʦʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤ ʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʝʩʷ ʣʠʰʴ ʚ ʥʘʫʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ ʥʘ ʚʳʩʪʘʚʢʘʭ, ʩʝʛʦʜʥʷ 

ʫʞʝ ʤʦʞʥʦ ʚʠʜʝʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʝʫʢʣʦʥʥʦ ʩʥʠʞʘʝʪʩʷ 

ʩʪʦʠʤʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ, ʨʘʩʪʫʪ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ, ʧʦ ʤʝʨʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʦʧʳʪʘ ʨʘʩʰʠʨʷʝʪʩʷ ʢʨʫʛ ʘʜʝʢʚʘʪʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ 

ʜʣʷ ʨʦʙʦʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʬʠʨʤʳ ʧʨʦʠʟʚʦʜʷʱʠʝ ʜʘʪʯʠʢʠ ʠ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝ-
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ʥʠʷ ʵʪʦ Omron, Cognex, Simens, Sick ʠ ʪ.ʜ. 

ʂʦʤʧʘʥʠʷ Omron ʧʨʦʠʟʚʦʜʠʪ ʩʝʤʝʡʩʪʚʦ (F) ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʩʠʩʪʝʤ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ. ʉʝʤʝʡʩʪʚʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʩʝʨʠʡ, ʦʪ ʧʨʦʩʪʳʭ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʪʯʠʢʦʚ ʜʦ ʛʠʙʢʠʭ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʨʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʘʪʴ ʰʠʨʦʯʘʡʰʠʡ ʢʨʫʛ ʟʘʜʘʯ. ʉʝʨʠʠ ʦʙʲʝʜʠʥʝʥʳ ʨʷʜʦʤ ʦʙʱʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺ ʩʦʩʪʘʚ ʢʘʞʜʦʡ ʩʝʨʠʠ ʚʭʦʜʠʪ ʦʪʜʝʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʜʢʣʶʯʝʥʠʷ ʦʪ ʜʚʫʭ ʜʦ ʯʝʪʳʨʝʭ ʢʘʤʝʨ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʨʠʠ). ʇʦʜʢʣʶʯʘʝʤʳʝ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʧʦʩʪʨʦʯʥʳʝ ʢʘʤʝʨʳ ʦʙʣʘʜʘʶʪ ʬʫʥʢʮʠʝʡ ʦʛʨʘʥʠʯʝʥʠʷ ʧʣʦʱʘʜʠ 

ʩʢʘʥʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʦ 2ʤʩ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʢʘʤʝʨʳ ʤʦʛʫʪ ʠʤʝʪʴ ʚʩʪʨʦʝʥʥʫʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʧʦʜʩʚʝʪʢʫ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʩʥʷʪʴ ʚʩʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʙʦʨʦʤ ʥʘʜʣʝʞʘʱʝʛʦ ʦʩʚʝʱʝʥʠʷ. ʆʧʝʨʘʪʦʨ 

ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʟʦʥʦʡ ʦʩʚʝʱʝʥʠʷ ʠ ʫʨʦʚʥʝʤ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʤʝʥʶ 

ʢʦʥʪʨʦʣʣʝʨʘ, ʧʨʠ ʵʪʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʨʝʛʫʣʠʨʦʚʘʪʴ, ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʉʚʝʜʝʥʠʷ ʦ ʧʦʣʦʞʝʥʠʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʜʘʥʥʳʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʘʤ ʠʟʤʝʥʷʪʴ ʫʩʣʦʚʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʯʝʡ ʦʙʩʪʘʥʦʚʢʦʡ. ʇʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʭʨʘʥʷʪʩʷ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ, ʪʘʢʠʝ 

ʞʝ ʫʩʣʦʚʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʤʦʞʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʨʘʟʥʳʭ ʫʩʪʘʥʦʚʢʘʭ [3].  

ɺʩʝ ʩʝʨʠʠ ʠʤʝʶʪ ʩʣʦʪʳ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʨʪ ʧʘʤʷʪʠ Compact Flash ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ [3]. 

ʂʦʥʪʨʦʣʣʝʨʳ ʥʝ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʦʛʦ ʤʦʥʠʪʦʨʘ, ʥʦ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʛʦ ʜʠʩʧʣʝʷ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʛʨʘʬʠʯʝʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ ʩ ʩʠʩʪʝʤʦʡ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʤʝʥʶ. ʇʨʠ ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʥʘʩʪʨʘʠʚʘʪʴ ʠʥʪʝʨʬʝʡʩ ʪʘʢ, ʢʘʢ ʝʤʫ ʫʜʦʙʥʦ, ʜʣʷ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ ʠ ʥʘʛʣʷʜʥʦʛʦ ʘʥʘʣʠʟʘ 

ʦʪʦʙʨʘʞʘʝʤʳʭ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʬʝʡʩʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʧʫʣʴʪ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʩʦʩʪʘʚ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ 

ʩʝʤʝʡʩʪʚʘ F [3]. 

ʉʘʤʘʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʚ ʣʠʥʝʡʢʝ Omron ʵʪʦ 

Xpectia ʠʤʝʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʨʝʘʣʴʥʳʝ ʮʚʝʪʘ. 

ʌʠʨʤʘ Tocio Socuhan (ʗʧʦʥʠʷ) ʨʘʟʨʘʙʦʪʘʣʘ ʨʷʜ ʘʜʘʧʪʠʚʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʧʨʝʮʠʟʠʦʥʥʦʡ ʩʙʦʨʢʠ ʤʠʥʠʘʪʶʨʥʳʭ ʠʟʜʝʣʠʡ. ʕʪʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ ʩʥʘʙʞʝʥʳ ʩʠʩʪʝʤʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʥʘ ʙʘʟʝ ʪʝʣʝʢʘʤʝʨ ʠ ʦʩʚʝʪʠʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘʜ ʪʨʘʥʩʧʦʨʪʝʨʘʤʠ, ʜʦʩʪʘʚʣʷʶʱʠʤʠ ʜʝʪʘʣʠ ʜʣʷ ʩʙʦʨʢʠ. 

ʉʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ  

 
ʈʠʩʫʥʦʢ 1 - ʆʙʱʠʡ ʩʦʩʪʘʚ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʩʝʤʝʡʩʪʚʘ F 
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ʟʨʝʥʠʷ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʧʦʩʪʫʧʘʶʱʠʝ ʜʝʪʘʣʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʦʨʠʝʥʪʘʮʠʶ. ʕʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʫʤʷ ʤʘʥʠʧʫʣʷʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ 

ʩʦʙʠʨʘʶʪ ʢʦʨʧʫʩ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʧʨʠʙʦʨʘ, ʥʦ ʠ ʩʘʞʘʶʪ ʢʨʠʩʪʘʣʣ ʚ ʢʦʨʧʫʩ çʥʘ 

ʵʚʪʠʢʝʪʢʫè. ɽʩʣʠ ʦʯʝʨʝʜʥʘʷ ʜʝʪʘʣʴ ʩʠʩʪʝʤʦʡ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ, ʪʦ ʦʥʘ 

ʩʙʨʘʩʳʚʘʝʪʩʷ ʚʧʣʦʪʴ ʜʦ ʧʦʩʪʫʧʣʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʜʝʪʘʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ 

ʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʜʚʠʞʝʥʠʡ 

ʤʘʥʠʧʫʣʷʪʦʨʦʚ ʧʨʠ ʥʝʪʦʯʥʦʡ ʬʠʢʩʘʮʠʠ ʢʨʠʩʪʘʣʣʦʚ ʠʣʠ ʢʦʨʧʫʩʘ [4]. 

ʇʦʤʠʤʦ ʚʳʧʫʩʢʘʝʤʳʭ ʦʪʜʝʣʴʥʦ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʬʠʨʤʘ-

ʤʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚʳʧʫʩʢʘʶʪ ʢ ʩʚʦʠʤ ʨʦʙʦʪʘʤ ʪʦʞʝ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʟʨʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʦʙʦʪ ʩʥʘʙʞʝʥ ʫʞʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʜʦʧʦʣʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ. 

 

ʅɽʂʆʊʆʈʓɽ ʈɽʂʆʄɽʅɼɸʎʀʀ, ʂʆʊʆʈʓɽ ɼɽʃɸʖʊ ʂʆɼ 

ʇʈʆɻʈɸʄʄʓ ɹʆʃɽɽ ʂʆʄʇɸʂʊʅʓʄ 

 

ʂʫʟʴʤʠʥʦʚ ʅ.ɼ., ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʊʨʫʙʘʯʝʚʘ ʉ.ʀ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ʕʪʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʜʝʣʘʶʪ ʢʦʜ ʙʦʣʝʝ ʧʨʦʩʪʳʤ, ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ. ʄʥʦʛʠʝ ʠʟ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʟʥʘʶʪ ʦʙ ʵʪʠʭ ʩʝʢʨʝʪʘʭ, ʥʦ ʤʥʦʛʠʝ ʧʨʦʛʨʘʤʤʠʩʪʳ ʠʛʥʦʨʠʨʫʶʪ ʠʭ, ʧʦ-

ʵʪʦʤʫ ʵʪʘ ʩʪʘʪʴʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʚʘʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

1. ʆʧʝʨʘʪʦʨ. 

ʆʧeʨʘʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʚ ʥʝʢʦʪʦʨʳʭ ʩʠʪʫʘʮʠʷʭ. ɺʝʜʴ ʯʘʩʪʦ ʫ ʥʘʩ ʝʩʪʴ ʧʝ-

ʨʝʤʝʥʥʘʷ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʚʳ ʭʦʪʠʪʝ ʧʦʣʴʟʦʚʘʪʴʩʷ, ʥʦ ʝʩʣʠ ʵʪo ʟʥʘʯʝʥʠʝ ʨʘʚʥo null, ʪʦ 

ʚʳ ʭʦʪʠʪʝ ʟʘʤʝʥʠʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝʤ ʧʦ ʫʤʦʣʯʘʥʠʶ? ɺʳ ʭʦʪʠʪʝ ʧʨʠʩʚʦʠʪʴ ʩʪʨʦʢʫ ʧʝʨʝ-

ʤʝʥʥʦʡ, ʥʦ ʝʩʣʠ ʵʪʦ ʩʪʨʦʢʘ null, ɺʳ ʭʦʪʠʪʝ ʧʦʜʩʪʘʚʠʪʴ ʧʫʩʪʫʶ ʩʪʨʦʢʫ ʚʤʝʩʪʦ ʥʝʝ? 

ʄʦʞʥʦ, ʥʘʧʠʩʘʪʴ ʫʩʣʦʚʥoʝ ʚʳʨʘʞʝʥʠʝ ʩ if : 

string nam = value; 

if (value == null) 

{  

name = string.Empty; 

 }  

ɽʱʝ ʧʨʦʱʝ, ʝʩʣʠ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʪʨʝʥʘʨʥʳʡ ʦʧʝʨʘʪʦʨ (?:): 

string name = (value != null) ? value: string.Empty; 

ʇʦʣʫʯʠʣʦʩʴ ʙʦʣʝʝ ʢʨʘʪʢʦ, ʥʦ ʤʳ ʤʦʞʝʤ ʥʘʧʠʩʘʪʴ ʢʦʜ ʝʱʝ ʧʨʦʱʝ! ɺ C# ʠʤʝʝʪʩʷ 

ʦʧʝʨʘʪʦʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʫʧʨʦʱʝʥʥʫʶ ʚʝʨʩʠʶ ʪʝʨʥʘʨʥʦʛʦ ʦʧʝʨʘʪʦʨʘ (?:) ʩ 

ʧʨʦʚeʨʢʦʡ ʥʘ ʟʥʘʯʝʥʠʝ null: 

string name = value ?? string.Empty; 

ʆʯʝʥʴ ʢʨʘʩʠʚʦ ʠ ʢʨʘʪʢʦ. 

public static class StringUtility 

{  

public static string TrimToNull(string source) 

 {  

return string.IsNullOrWhiteSpace(source) ? null: source.Trim(); 

}  

}  

ʊʘʢʞʝ ʵʪʦʪ ʦʧʝʨʘʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ, ʯʪʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʧʦʣʥʦʩʪʴʶ 

ʧʫʩʪʳʝ ʩʪʨʦʢʠ ʚ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

string name = StringUtility. TrimToNull(value) ?? "ʅʝ ʦʧʨʝʜʝʣʝʥʦ"; 
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2. ʇʨʠʚʝʜʝʥʠʝ As 

ʉʢʦʣʴʢʦ ʨʘʟ ʚʳ ʚʠʜʝʣʠ ʪʘʢʦʡ ʢʦʜ: 

if (employee is SalariedEmployee) 

{  

var salEmp = (SalariedEmployee)employee; 

pay = salEmp.WeeklySalary; 

// ... 

 }  

ʆʥ ʷʚʣʷʝʪʩʷ ʠʟʣʠʰʥʠʤ, ʧʦʪoʤʫ ʯʪʦ ʚʳ ʚʳʧʦʣʥʷʝʪʝ ʧʨʦʚʝʨʢʫ ʪʠʧʘ ʜʚʘʞʜʳ. ʆʜʠʥ 

ʨʘʟ - ʵʪʦ ʧʨʦʚʝʨʢʘ, ʘ ʚʪʦʨʦʡ - ʵʪʦ ʧʨʠʚʝʜʝʥʠʝ ʪʠʧʘ. ʕʪʦ ʫʜʦʙʥʦʝ ʧʨʠʚʝʜʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʦ ʚʦʟʚʨʘʱʘʝʪ ʪʠʧ, ʝʩʣʠ ʪʠʧʳ ʩʦʚʤʝʩʪʠʤʳ, ʠʣʠ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ null, ʝʩʣʠ ʥʝʪ: 

var salEmployee = employee as SalariedEmployee; 

if (salEmployee != null) 

 {  

pay = salEmployee.WeeklySalary; 

// ... 

}  

ʂʦʜ ʯʠʪʘʝʪʩʷ ʣʫʯʰʝ ʙʝʟ "ʫʨʦʜʣʠʚʳʭ" ʧʨʠʚʝʜʝʥʠʡ, ʘ ʚʳ ʠʟʙʝʛʘʝʪʝ ʜʚʦʡʥʦʡ ʧʨʦʚʝʨ-

ʢʠ ʪʠʧʘ. 

3. ɸʚʪʦ-ʩʚʦʡʩʪʚʘ 

ʄʳ ʚʩʝ ʟʥʘʝʤ o ʩʚʦʡʩʪʚʘʭ C#, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʘʩ ʟʥʘʝʪ ʦʙ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚʘʭ. ʆʥʠ ʧʨʝʚʨʘʱʘʶʪ ʪʘʢʦʡ ʢʦʜ ʩ ʜʚʫʤʷ ʪʠʧʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩ ʚʥʫʪʨʝʥʥʠʤʠ 

ʧʦʣʷʤʠ: 

public class Point 

{  

 private int _x, _y; 

public int X 

{  

get { return _x; } 

 set { _x = value; } 

 }  

public int Y 

 {  

 get { return _y; } 

set { _y = value; } 

 }  

}  

ʚ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʢʨʘʪʢʠʡ ʠ ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ ʢʫʩʦʢ ʢʦʜʘ: 

public class Point 

{  

 public int X { get; set; } 

public int Y { get; set; } 

}  

ʅʘʤʥʦʛʦ ʣʫʯʰe! ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʫ ɺʘʩ ʝʩʪʴ ʧʨʦʩʪʦʝ ʩʚʦʡʩʪʚʦ, ʢʦʪʦʨʦʤʫ ʧʨʦʩʪʦ 

ʚʦʟʚʨʘʱʘʝʪ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʣʷ, ʚʘʤ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝ-

ʥʠʝ ʘʚʪʦ-ʩʚʦʡʩʪʚʘʤ, ʭʦʪʷ ʙʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʥʦʛʦ ʥʝ ʧʝʯʘʪʘʪʴ! ɺʩʝ, ʯʪʦ ʚʘʤ ʥʫʞʥo, 

ʵʪʦ ʥʘʧʠʩʘʪʴ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ ʙʝʟ ʢʦʜʘ ʚʥʫʪʨʠ ʤʝʪʦʜʦʚ get/set ʠ ʢʦʤʧʠʣʷʪʦʨ C# ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʩʛʝʥʝʨʠʨʫʝʪ ʧʦʣʷ ʜʣʷ ɺʘʩ. 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʝʱʝ ʣʫʯʰʝ ʨʝʟʫʣʴʪʘʪ, ʚʳ ʤʦʞʝʪʝ ʩʜʝʣʘʪʴ ʘʚʪʦ-ʩʚʦʡʩʪʚʘ ʩ ʘʩʠʤ-

ʤʝʪʨʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ ʜʦʩʪʫʧʘ! ʊʦ ʝʩʪʴ ʚʳ ʤʦʞʝʪʝ ʩʜʝʣʘʪʴ ʘʚʪʦ-ʩʚʦʡʩʪʚʦ "ʪʦʣʴʢʦ ʜʣʷ 

ʯʪʝʥʠʷ" ʠʣʠ "ʪʦʣʴʢʦ ʜʣʷ ʟʘʧʠʩʠ". ʊʦ ʝʩʪʴ ʚʳ ʤʦʞʝʪʝ ʩʜʝʣʘʪʴ get ʧʫʙʣʠʯʥʳʤ, ʘ set - 

ʯʘʩʪʥʳʤ ʠʣʠ ʥʘʦʙʦʨʦʪ. 
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public class Asymetrical 

{  

public string ThisIsReadOnly { get; private set; } 

 public double ThisIsWriteOnly { private get; set; } 

 }  

ʕʪʦ ʜʝʣʘʝʪ ʣʝʛʢʦʡ ʟʘʜʘʯʝʡ ʩʦʟʜʘʥʠʝ ʘʚʪʦ-ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝ-

ʥʳ ʪʦʣʴʢʦ ʩʘʤʠʤ ʢʣʘʩʩʦʤ. 

4. ʂʣʘʩʩ Stopwatch (ʩʝʢʫʥʜʦʤʝʨ) 

ʉʢʦʣʴʢʦ ʨʘʟ ʚʳ ʭʦʪʝʣʠ ʟʘʩʝʯʴ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʯʘʩʪʴ 

ʢʦʜʘ? ʄʦʞʝʪ ʙʳʪʴ ʚʳ ʧʳʪʘʣʠʩʴ ʦʪʩʣʝʞʠʚʘʪʴ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʠʣʠ 

ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ ʤʝʪʨʠʢʠ, ʠʣʠ, ʚʦʟʤʦʞʥʦ, ʭʦʪʝʣʠ ʦʪʧʨʘʚʣʷʪʴ ʧʨʝʜʫʧʨʝʞʜʘʶʱʝʝ ʩʦʦʙ-

ʱʝʥʠʝ, ʢʦʛʜʘ ʭʨʘʥʠʤʘʷ ʧʨʦʮʝʜʫʨʘ ʪʨʝʙʫʝʪ ʙʦʣeʝ, ʯʝʤ 1 ʩʝʢʫʥʜʫ ʚʨʝʤʝʥʠ ʜʣʷ ʚʳʧʦʣʥʝ-

ʥʠʷ. 

ɺr  ʤʦʛʣʠ ʙʳ ʩʜʝʣʘʪʴ ʵʪʦ ʩ DateTime ʚʦʪ ʪʘʢ: 

DateTime start = DateTime.Now; 

SomeCodeToTime(); 

DateTime end = DateTime.Now; 

Console.WriteLine ("ɺʳʧʦʣʥʝʥʠʝ ʤʝʪʦʜʘ ʟʘʥʷʣʦ {0} ʤʩ", (end - start). TotalMillisec-

onds); 

ʅʦ DateTime ʥʝʪʦʯʝʥ ʜʣʷ ʪʘʢʦʛʦ ʨʦʜʘ ʠʟʤʝʨʝʥʠʡ. ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʦʙʨʘʪʠʪʴʩʷ ʢ 

ʪʘʡʤʝʨʫ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʳʟʦʚʳ Win32 API ʯʝʨʝʟ PInvoke, ʥʦ ʵʪʦʪ 

ʩʧʦʩʦʙ ʪʦʞʝ ʦʯʝʥʴ ʛʨʷʟʥʳʡ ʠ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥ ʦʰʠʙʢʘʤ. 

ʊʘʢ ʯʪʦ ʞʝ ʨʘʟʨʘʙʦʪʯʠʢʫ C# ʜʝʣʘʪʴ? ʀʩʧʦʣʴʟʫʡʪʝ ʢʣʘʩʩStopwatch (cʝʢʫʥʜʦʤʝʨ), 

ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʤʝʥ System.Diagnostics. ʂʣʘʩʩ Stopwatch ʜʝʣʘʝʪ ʯʠ-

ʩʪʳʤ ʠ ʧʨʦʩʪʳʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʡʤʝʨ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʯʝʨʝʟ ʫʜʦʙʩʪʚʘ ʢʣʘʩʩʘ 

C#: 

var timer = Stopwatch.StartNew(); 

SomeCodeToTime(); 

timer.Stop(); 

Console.WriteLine ("ɺʳʧʦʣʥʝʥʠʝ ʤʝʪʦʜʘ ʟʘʥʷʣʦ {0} ʤʩ", tim-

er.ElapsedMilliseconds); 

ɻʦʨʘʟʜʦ ʙʦʣʝʝ ʪʦʯʥʳʤ ʠ ʦʯʝʥʴ "ʯʠʩʪʳʤ". ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʝʩʪʴ ʩʪʘʪʠʯʝ-

ʩʢʠʡ ʬʘʙʨʠʯʥʳʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʩʝʢʫʥʜʦʤʝʨ ʠ ʩʨʘʟʫ ʞʝ ʟʘʧʫʩʢʘʝʪ ʝʛʦ. ʋ ʚʘʩ 

ʪʘʢʞʝ ʝʩʪʴ ʚʦʟʤoʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʩʝʢʫʥʜʦʤʝʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ new, ʠ 

ʟʘʪʝʤ ʟʘʧʫʩʪʠʪʴ ʝʛʦ ʚʨʫʯʥʫʶ, ʢʦʛʜʘ ʧʦʥʘʜʦʙʠʪʩʷ. 

5. ʌʘʙʨʠʯʥʳʝ ʤʝʪʦʜʳ TimeSpan 

ʉʢʦʣʴʢʦ ʨʘʟ ʚʳ ʚʠʜʝʣʠ ʪʘʢʦʡ ʢʦʜ? ʀ ʢʘʢ ʜʦʣʛʦ ʜʦʣʞʝʥ ʜʣʠʪʴʩʷ ʩʦʥ? 

Thread.Sleep(50); 

50 ʩʝʢʫʥʜ? ʄʠʣʣʠʩʝʢʫʥʜ? ʕʪo - ʤʠʣʣʠʩʝʢʫʥʜʳ ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʥʦ ʯʪʦ ʜʝʣʘʪʴ, ʝʩʣʠ 

ʥʘʪʢʥʫʣʩʷ ʥʘ ʯʪʦ-ʪʦ ʧʦʜʦʙʥʦʝ ʚ ʢʦʜʝ ʢʪʦ-ʪʦ: 

void PerformRemoteWork(int timeout) { ... } 

ʏʪʦ ʵʪʦ ʟʘ ʪʘʡʤ-ʘʫʪ? ʉʝʢʫʥʜʳ? ʄʠʥʫʪʳ? ʄʠʣʣʠʩʝʢʫʥʜʳ? ɺʩʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʨʘ-

ʙʦʪʯʠʢʦʚ! ʗ ʚʠʜʝʣ ʪʘʡʤ-ʘʫʪʳ ʠ ʠʥʪʝʨʚʘʣʳ ʚ BCL ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʢʦʜʝ, ʟʘʧʠʩʘʥʥʳʝ 

ʠ ʢaʢ ʩeʢʫʥʜʳ, ʠ ʢʘʢ ʤʠʣʣʠʩʝʢʫʥʜʳ. ɼʣʷ ʵʪʦʛʦ ʧʦʯʪʠ ʚʩʝʛʜʘ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

TimeSpan, ʧʦʩʢʦʣʴʢʫ ʦʥ ʜʝʣʘʝʪ ʵʪʦ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʜʚʫʩʤʳʩʣʝʥʥʳʤ: 

void PerformRemoteWork(TimeSpan timeout) { ... } 

ʊʝʧʝʨʴ ʥʘʤ ʥʝ ʥʫʞʥʦ ʙʝʩʧʦʢʦʠʪʴʩʷ ʦ ʝʜʠʥʠʮʘʭ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʙʳʣʠ ʫʢʘʟʘʥʳ ʧʨʠ 

ʩʦʟʜʘʥʠʠTimeSpan: 

PerformRemoteWork(new TimeSpan(0, 0, 0, 0, 50)); 

ʈʝʟʶʤʝ 

ʅʘʜʝʶʩʴ, ʚʘʤ ʧʦʥʨʘʚʠʣʠʩʴ ʵʪʠ ʧʷʪʴ ʭʠʪʨʦʩʪʝʡ. ʅʘʜʝʶʩʴ, ʚʳ ʥʘʰʣʠ ʭʦʪʴ ʦʜʥʫ, ʦ 

ʢʦʪʦʨʦʡ ʚʳ ʥʝ ʟʥʘʣʠ ʠʣʠ ʟʘʙʳʣʠ, ʠ ʪʝʧʝʨʴ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ! 
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ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ɺ ʧʨʦʮʝʩʩʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʟʜʘʥ ʢʣʘʩʩ ʤʘʰʠʥ, ʚ ʢʦʪʦʨʳʭ ʵʣʝʢ-

ʪʨʦʥʥʦʝ ʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʦʯʝʪʘʝʪʩʷ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʦʨʛʘʥʘʤʠ, ʨʝʘʣʠʟʫ-

ʶʱʠʤʠ ʥʝʦʙʭʦʜʠʤʳʝ ʬʠʟʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ. ʊʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʪʘʢʠʭ ʤʘʰʠʥ 

ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʨʦʙʦʪ. ʊʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʚʳʜʝʣʠʚʰʝʛʦʩʷ 

ʢʣʘʩʩʘ ʤʘʰʠʥ ʩʦʩʪʘʚʣʷʶʪ ʪʝʦʨʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ (ʪʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘ-

ʰʠʥ) ʠ ʪʝʦʨʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ (ʵʣʝʢʪʨʦʥʠʢʘ). ʕʪʠ ʜʚʘ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʥʦʚʫʶ ʦʪʨʘʩʣʴ ʥʘʫʢʠ, ʥʘʟʚʘʥʥʫʶ ʤʝʭʘʪʨʦʥʠʢʦʡ. 

ʊʝʨʤʠʥ ʤʝʭʘʪʨʦʥʠʢʘ ʦʟʥʘʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʚʫʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʠ ʦʙʨʘʟʦʚʘʥ ʩʦʯʝʪʘʥʠʝʤ ʯʘʩʪʝʡ ʥʘʟʚʘʥʠʡ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ï ʤʝʭʘʥʠʢʘ ʠ ʵʣʝʢʪʨʦ-

ʥʠʢʘ. ʆʩʥʦʚʥʳʝ ʠʜʝʠ ʤʝʭʘʪʨʦʥʠʢʠ ʥʘʯʘʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʚ ʩʦʩʪʘʚ 

ʦʙʳʯʥʳʭ ʤʘh ʠʥ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʪʘʣʠ ʚʭʦʜʠʪʴ ʵʣʝʢʪʨʦʥʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʦʙʨʘʟʠʣʠ ʦʙʣʠʢ ʤʘʰʠʥ, ʨʘʩʰʠʨʠʣʠ ʠʭ ʬʫʥʢʮʠʠ ʠ ʧʦʣʦ-

ʞʠʣʠ ʥʘʯʘʣʦ ʥʦʚʦʤʫ ʵʪʘʧʫ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʄʝʭʘʪʨʦʥʠʢʘ ʩʚʷʟʘʥʘ ʩ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠ-

ʢʦʡ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ, ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʩʢʣʘʜʩʢʠʭ ʬʫʥʢʮʠʡ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʠʞʝʥʠʡ ʤʝʭʘʪʨʦʥʠʢʠ ʟʘʢʣʶʯʘ-

ʶʪʩʷ: ʚ ʩʥʠʞʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʠ ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʦʩʪʝ ʧʨʠʙʳʣʠ. 

ʂʘʞʜʳʡ ʵʪʘʧ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ (ʧʦʨʦʡ ʚʝʩʴʤʘ ʟʥʘ-

ʯʠʪʝʣʴʥʦʛʦ) ʚʨʝʤʝʥʠ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʣʶʜʩʢʠʭ ʨʝʩʫʨʩʦʚ. ɺʩʝ ʵʪʦ ʦʙʫʩʣʘʚʣʠ-

ʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ 

ʨʘʟʚʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʮʝʥʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʚʳʰʝ ʟʘʪʨʘʪ ʥʘ ʝʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʘʷ ʧʨʠʙʳʣʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʫʩʣʦʚʠʷʭ 

ʨʳʥʦʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʩʪʨʝʤʠʪʩʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ. 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʧʨʠʚʣʝʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʣʶʜʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʣʠʙʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʣʠʙʦ ʩʦʯʝʪʘʥʠʝ ʦʙʦʠʭ ʬʘʢʪʦʨʦʚ. ʅʘʠʙʦʣʝʝ ʧʨʝʜʧʦ-

ʯʪʠʪʝʣʝʥ ʧʫʪʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦ-

ʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʷ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʝʣʘ ʢ ʨʦʩʪʫ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʫʨʦʚʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʝʨʘʮʠʡ ʟʘʛʨʫʟʢʠ-ʨʘʟʛʨʫʟʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦ-
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ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ). ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʙʳʣʘ ʧʨʝʜʣʦʞʝ-

ʥʘ ʢʦʥʮʝʧʮʠʷ ʧʨʦʛʨʘʤʤʥʦ-ʫʧʨʘʚʣʷʝʤʦʛʦ ʧʝʨʝʩʪʨʘʠʚʘʝʤʦʛʦ ʘʚʪʦʤʘʪʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʦʙʦʪʳ ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʦʧʝʨʘʮʠʡ ʟʘʛʨʫʟʢʠ-ʨʘʟʛʨʫʟʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʜʥʘ-

ʢʦ, ʧʦ ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ, ʩʬʝʨʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʣʘʩʴ ʠ ʦʭʚʘʪʠʣʘ ʤʥʦʛʠʝ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ (ʩʚʘʨʢʘ, 

ʦʢʨʘʩʢʘ, ʩʙʦʨʢʘ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʛʠʙʢʦʝ 

ʩʨʝʜʩʪʚʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʨʦʙʦʪʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʮʠʢʣʦʚʳʝ ʩʠʩʪʝʤʳ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʏʇʋ ʠ ʢʦʥʪʫʨʥʳʝ ʩʠʩʪʝʤʳ ʏʇʋ. ɻʠʙʢʦʩʪʴ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢ, 

ʨʦʙʦʪʳ ʩ ʮʠʢʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʠ ʟʘʤʝʥʝ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʪʨʝ-

ʙʫʶʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʨʝʥʘʩʪʨʦʡʢʠ, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʢʦʥʝʯʥʳʭ ʚʳ-

ʢʣʶʯʘʪʝʣʝʡ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʨʦʙʦʪʦʚ. 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʨʦʙʦʪʳ ʩ ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʤʦʞʥʦ ʧʝʨʝʩʪʨʦ-

ʠʪʴ ʥʘ ʥʦʚʳʡ ʨʘʙʦʯʠʡ ʮʠʢʣ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘʤʝʥʦʡ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ, ʯʪʦ 

ʨʘʩʰʠʨʷʝʪ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʧʦʚʳʰʘʝʪ ʩʪʝʧʝʥʴ ʠʭ ʛʠʙʢʦʩʪʠ. ɼʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʨʦʙʦʪ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʜʘʧʪʠʚ-

ʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʛʜʘ ʥʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʝʝ ʩʪʨʫʢʪʫʨʘ ʠʣʠ ʘʣʛʦ-

ʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʷʶʪʩʷ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʨʦʙʦʪʘ. 

ʎʝʣʴʶ ʪʘʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʥʝʠʟʤʝʥʥʳʤʠ ʠʣʠ ʦʧʪʠʤʠʟʘʮʠʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʦʙʦʪʘ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ. ʉʘʤ ʨʦʙʦʪ ʚ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʦʩʥʘʱʘʝʪʩʷ ʜʘʪʯʠʢʘʤʠ ʘʜʘʧʪʘʮʠʠ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʨʦʙʦʪʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʦʞʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʩʠ-

ʩʪʝʤʳ ʠ ʕɺʄ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʧʦʵʪʦʤʫ ʚʢʣʶʯʘʶʪ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ: 

ï ʪʝʦʨʠʶ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ, ʠʟʫʯʘʶʱʫʶ ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʨʦʙʦʪʘ; 

ï ʪʝʦʨʠʶ ʵʣʝʢʪʨʦʥʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʠʟʫʯʘʶʱʫʶ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʘ. 

ʕʪʠ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʥʦʚʫʶ ʦʪʨʘʩʣʴ ʥʘʫʢʠ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ 

ʤʝʭʘʪʨʦʥʠʢʦʡ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʝʭʘʪʨʦʥʠʢʘ ʦʭʚʘʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʨʦʙʦʪʳ, ʥʦ ʣʶʙʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʦʩʥʘʱʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳ-

ʤʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

ɺ.ɻ. ʍʦʤʯʝʥʢʦ, ɸ.ɺ. ʌʝʜʦʪʦʚ "ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚ". ʋʯʝʙ. ʧʦʩʦʙʠʝ. ʆʤʩʢ: ʀʟʜ-ʚʦ ʆʤɻʊʋ, 2011. ï 488 ʩ. 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɹʆɽɺʓʍ ɼɽʁʉʊɺʀʁ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʉʈɽɼʉʊɺ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 

ʃʠʩʪʦʧʘʜ ʅ.ɺ., ʢʫʨʩʘʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ.ʧ.ʥ., ʜʦʮʝʥʪ ɻʫʞʚʝʥʢʦ ɽ.ʀ. 

ʈʷʟʘʥʩʢʦʝ ʚʳʩʰʝʝ ʚʦʟʜʫʰʥʦ-ʜʝʩʘʥʪʥʦʝ ʢʦʤʘʥʜʥʦʝ ʦʨʜʝʥʘ ʉʫʚʦʨʦʚʘ ʜʚʘʞʜʳ 

ʂʨʘʩʥʦʟʥʘʤʝʥʥʦʝ ʫʯʠʣʠʱʝ ʠʤʝʥʠ ʛʝʥʝʨʘʣʘ ʘʨʤʠʠ ɺ.ʌ. ʄʘʨʛʝʣʦʚʘ 

ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

ɺ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣʘʭ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʚʦʰʣʦ 

ʧʨʠʤʝʥʝʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʦʝʚ ʠ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ, ʩʨʘʚʥʠʤʦʛʦ ʩ ʩʦ-

ʚʨʝʤʝʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʠʛʨʘʤʠ. ʉʬʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʆʙʦʨʦʥʳ ʈʦʩ-
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ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩ ʜʘʥʥʦʡ ʩʬʝʨʦʡ ʫʞʝ ʤʥʦʛʠʝ ʛʦʜʳ ʩʚʷʟʳʚʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ 

ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ. 

ʈʘʟʚʠʪʠʝ IT-ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ 

ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʩʪʨʝʣʢʦʚʳʝ ʪʨʝʥʘʞʝʨʳ ʠ ʩʠʤʫʣʷʪʦʨʳ ʧʦʣʷ ʙʦʷ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦ-

ʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʙʦʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ BISim ʨʘʟʨʘʙʦʪʘʣʘ ʠ ʚʳʧʫʩʪʠʣʘ ʥʝʩʢʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠ-

ʩʪʠʯʥʳʭ ʩʠʤʫʣʷʪʦʨʦʚ ʙʦʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʦʝʥʥʦʤ ʩʝʢʪʦʨʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʇʦʩʣʝʜʥʷʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʘʥʠʠ, VB2 (Virtual Battlespace 2 - ɺʠʨʪʫʘʣʴʥʦʝ ʧʦʣʝ 

ʙʦʷ) ï ʵʪʦ ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʚʳʩʦʢʦʪʦʯʥʳʡ ʩʠʤʫʣʷʪʦʨ ʧʦʣʷ ʙʠʪʚʳ, ʢʦʪʦʨʳʡ 

ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʦʨʫʞʝʥʥʳʤʠ ʩʠʣʘʤʠ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʚʢʣʶʯʘʷ ʂʦʨʧʫʩ ʤʦʨʩʢʦʡ ʧʝʭʦ-

ʪʳ ʉʐɸ, ɸʚʩʪʨʘʣʠʡʩʢʠʝ ʚʦʦʨʫʞʝʥʥʳʝ ʩʠʣʳ ʠ ʄʠʥʦʙʦʨʦʥʳ ɺʠʣʠʢʦʙʨʠʪʘʥʠʠ [1]. 

VB2 ï ʵʪʦ ʪʨʝʭʤʝʨʥʘʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʩʠʥʪʝʪʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʥʘ ʧʣʘʪʬʦʨʤʝ PC, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʚʦʝʥʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ. VB2 

ʧʨʝʜʣʘʛʘʝʪ ʚʠʨʪʫʘʣʴʥʳʡ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩʳ ʨʝʘʣʠʩʪʠʯʥʦʛʦ ʤʠʨʘ. ʆʩʦʙʝʥʥʦʩʪʠ 

VB2: ʚʳʩʦʢʦʪʦʯʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ-ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʣʝɹʬʦʚ ʤʝʩʪʥʦʩʪʠ, 

ʨʝʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʚʢʣʶʯʘʷ ʚʨʘʱʝʥʠʝ ʟʝʤʣʠ, ʟʚʝʟʜʥʳʝ ʧʦʣʷ, ʠʟʤʝʥʝʥʠʷ ʧʦʛʦʜʳ, 

ʬʣʦʨʳ ʠ ʬʘʫʥʳ; ʚʳʩʦʢʦʪʦʯʥʦʝ 3D ʠʟʦʙʨʘʞʝʥʠʝ ADF (ɸʚʩʪʨʘʣʠʡʩʢʠʭ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ), 

ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ (NZDF), ʂʦʨʧʫʩʘ ʤʦʨʩʢʦʡ ʧʝʭʦʪʳ ʉʐɸ, ʚʦʦʨʫʞʝʥʥʳʭ 

ʩʠʣ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ, ʙʦʝʚʳʭ ʤʘʰʠʥ, ʦʨʫʞʠʷ ʩ ʪʝʧʣʦʚʦʡ ʩʠʛʥʘʪʫʨʦʡ, ʘ ʪʘʢʞʝ ʚʩʝʡ ɸʨʤʠʠ 

ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ʠ ʩʥʘʨʷʞʝʥʠʷ ʬʣʦʪʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. 

ʋʥʠʚʝʨʩʘʣʴʥʘʷ, ʩʝʪʝʚʘʷ ʪʨʝʥʠʨʫʶʱʘʷ ʩʨʝʜʘ ʩʧʦʩʦʙʥʘ ʚʦʩʩʦʟʜʘʚʘʪʴ ʢʦʤʧʣʝʢʩ ʢʦʤ-

ʙʠʥʠʨʦʚʘʥʥʳʭ ʚʦʝʥʥʳʭ ʤʘʥʝʚʨʦʚ. ʅʘʧʨʠʤʝʨ, ʨʦʪʘ ʧʝʭʦʪʠʥʮʝʚ ʠ ʙʨʦʥʠʨʦʚʘʥʥʳʝ ʤʘʰʠ-

ʥʳ ʚʝʜʫʪ ʚʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʩ ʘʚʠʘʮʠʝʡ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʘʨʪʠʣʣʝʨʠʠ. 

ʈʝʜʘʢʪʦʨ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʠʥʜʠʚʠʜʫʘʣʥɹʳʝ, 

ʤʝʥʷʶʱʠʝʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʣʶʙʳʝ 

ʘʩʧʝʢʪʳ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʢʠ: ʚʳʙʠʨʘʪʴ ʤʝʩʪʦ ʩʘʤʦʜʝʣʴʥʳʭ ʚʟʨʳʚʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʟʘʜʘ-

ʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʩʠʣʘʤ ʧʨʦʪʠʚʥʠʢʘ ʚ ʨʘʡʦʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʩʦʟʜʘʚʘʪʴ ʛʦʨʦʜ ʙʝʟ 

ʤʘʣʝʡʰʝʡ ʧʘʫʟʳ ʚ ʭʦʜʝ ʩʮʝʥʘʨʠʷ. 

VBS2 ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʤʝʩʪʥʦ ʩ ʣʘʟʝʨʥʦ-ʩʝʥʩʦʨʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʧʦʜʣʠʥʥʦʩʪʠ ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʧʣʘʪʬʦʨʤʳ ʚʦʦʨʫʞʝʥʠʷ ʜʣʷ ʩʪʨʝʣ-

ʢʦʚʦʛʦ ʦʨʫʞʠʷ ʠ ʦʛʥʝʚʳʭ ʩʨʝʜʩʪʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ɹʄʇ. ɽʱʝ ʦʜʥʦ ʜʦʩʪʦʠʥʩʪʚʦ ï ʵʪʦ 

ʙʳʩʪʨʦʝ ʩʦʟʜʘʥʠʝ ʤʝʩʪʥʦʩʪʠ. ʃʘʥʜʰʘʬʪ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʩʦʟʜʘʝʪʩʷ ʙʳʩʪʨʦ (ʚʩʝʛʦ ʣʠʰʴ 

ʟʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ) ʦʪ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ (ʬʦʨʤʳ, ʦʙʨʘʟʳ), ʟʘʪʝʤ ʠʤʧʦʨʪʠʨʫʶʪʩʷ 3D 

ʤʦʜʝʣʠ (ʟʜʘʥʠʷ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ). 

ʉʮʝʥʘʨʠʡ VBS2 ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʩʧʦʩʦʙʥʳʝ ʢ ʠʥʪʫʠʪʠʚʥʦʡ ʤʦʜʫʣʷʮʠʠ, ʧʦʟʚʦʣʷʁ ʪ 

ʙʳʩʪʨʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦ ʩʦʟʜʘʚʘʪʴ ʧʣʘʪʬʦʨʤʳ ʚʦʦʨʫʞʝʥʠʷ. ɼʦʩʪʦʠʥʩʪʚʦ 

VBS 2 ï ʵʪʦ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʪʘʨʦʚ, ʦʨʫʞʠʷ, ʩʧʝʮʪʝʭʥʠʢʠ. 

VBS2 ʤʦʛʫʪ ʠʤʠʪʠʨʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʩʮʝʥʘʨʠʝʚ, ʚʢʣʶʯʘʷ ʘʪʘʢʫ, ʧʦ-

ʚʩʪʘʥʯʝʩʢʠʝ ʟʘʩʘʜʳ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʠ ʤʘʩʩʦʚʳʝ ʦʙʱʝʚʦʡʩʢʦʚʳʝ ʦʧʝʨʘʮʠʠ. ɼʨʫ-

ʛʠʝ ʧʨʠʤʝʨʳ ʩʮʝʥʘʨʠʝʚ ʚʢʣʶʯʘʶʪ: ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʙʦʝʚʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʠ ʨʝʧʝʪʠʮʠʶ 

ʤʠʩʩʠʠ; ʪʘʢʪʠʯʝʩʢʠʝ ʪʨʝʥʠʨʦʚʢʠ; ʦʙʫʯʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʠʶ ʦʨʫʞʠʷ; ʦʙʫʯʝʥʠʝ ʢʦʥʚʦ-

ʠʨʦʚʘʥʠʶ; ʦʙʫʯʝʥʠʝ ʦʙʨʘʱʝʥʠʶ ʩ ʩʘʤʦʜʝʣʴʥʳʤʠ ʚʟʨʳʚʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ; ʦʛʥʝʚʘʷ 

ʧʦʜʜʝʨʞʢʘ, ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʩ ʚʦʟʜʫʭʘ; ʥʘʚʠʛʘʮʠʷ; ʩʠʤʫʣʷʮʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ; ʦʙʫʯʝ-

ʥʠʝ ʦʙʨʘʱʝʥʠʶ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʳʭ ʧʫʥʢʪʦʚ ʠ ʜʠʩʧʝʪʯʝʨ-

ʩʢʠʭ; ʚʠʟʫʘʣʠʟʘʮʠʷ ʵʬʬʝʢʪʦʚ ʚʳʩʪʨʝʣʦʚ ʠ ʚʟʨʳʚʦʚ; ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʝ ʩ ʦʨʫʞʠʝʤ; 

ʦʙʫʯʝʥʠʝ ʧʨʦʚʝʜʝʥʠʶ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ 

ɺʠʨʪʫʘʣʴʥʳʝ ʩʠʤʫʣʷʪʦʨʳ ʙʦʷ ʧʦʟʚʦʣʷʶʪ ʢʦʤʘʥʜʥʦʤʫ ʩʦʩʪʘʚʫ, ʵʢʠʧʘʞʫ, ʩʦʣʜʘʪʘʤ 

ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʩʨʝʜʫ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʙʝʩʢʦʥʝʯʥʳʤ ʨʘʟʥʦ-

ʦʙʨʘʟʠʝʤ ʢʦʥʬʠʛʫʨʘʮʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʝʥʘʞʝʨʳ ʥʘ ʙʘʟʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ 

ʧʦʜʛʦʪʦʚʠʪʴ ʚʦʝʥʥʦʩʣʫʞʘʱʝʛʦ ʠ ʥʘʫʯʠʪʴ ʝʛʦ ʩʪʨʝʣʴʙʝ ʧʦʯʪʠ ʠʟ ʚʩʝʭ ʚʠʜʦʚ ʩʪʨʝʣʢʦʚʦʛʦ 

ʚʦʦʨʫʞʝʥʠʷ (ɸʂ-74ʄ ʩ ɻʇ-25, ʉɺɼʉ, ʈʇɻ-26), ʜʝʡʩʪʚʠʷ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʙʦʝʚʳʭ ʤʘ-
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ʰʠʥ, ʩʘʤʦʣʝʪʦʚ ʠ ʚʝʨʪʦʣʝʪʦʚ, ʘ ʪʘʢ ʞʝ ʠʭ ʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʦʣʝ ʙʦʷ.  

ʋ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʝʩʪʴ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʧʦʜʛʦʪʦʚʢʦʡ ʚʦʝʥʥʦʩʣʫʞʘʱʝʛʦ: 

 ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʣʴʝʬʦʚ ʤʝʩʪʥʦʩʪʠ, ʨʝ-

ʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʚʢʣʶʯʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʜʘʚʣʝʥʠʷ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠ-

ʷʶʱʠʭ ʥʘ ʩʪʨʝʣʴʙʫ ʠ ʚʦʩʧʨʠʷʪʠʝ ʤʝʩʪʥʦʩʪʠ; 

 ʨʝʜʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʫʜʦʚʣʝ-

ʪʚʦʨʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ, ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʝʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚʦʝʥʥʦʩʣʫʞʘʱʝʛʦ, ʪʘʢ ʞʝ ʦʥ 

ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʪʨʝʥʠʨʦʚʢʝ: ʚʳʙʠʨʘʪʴ ʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ 

ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ, ʫʧʨʘʚʣʷʪʴ ʧʦʚʝʜʝʥʠʝʤ ʧʨʦʪʠʚʥʠʢʘ ʚ ʨʘʡʦʥʝ ʜʝʡʩʪʚʠʡ ʠʣʠ ʩʦʟʜʘʚʘʪʴ 

ʤʝʩʪʥʦʩʪʴ (ʛʦʨʦʜʘ, ʜʝʨʝʚʥʠ ʠ ʪ.ʜ.) ʙʝʟ ʧʘʫʟ ʚ ʭʦʜʝ ʦʪʨʘʙʦʪʢʠ ʜʝʡʩʪʚʠʡ; 

 ʤʦʤʝʥʪʘʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʤʝʩʪʥʦʩʪʠ, ʟʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʣʘʥʜʰʘʬʪ ʨʝ-

ʘʣʴʥʦʛʦ ʤʠʨʘ, ʘ ʩʣʝʜʦʤ ʜʦʙʘʚʠʪʴ 3D ʤʦʜʝʣʠ ʥʘ ʤʝʩʪʥʦʩʪʴ, ʪʘʢʠʝ ʢʘʢ ʜʝʨʝʚʴʷ, ʜʦʤʘ ʠ ʜʨ. 

 ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʰʝʚʠʟʥʘ. ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʦʢʫʧʢʫ ʪʨʝʥʘʞʝʨʘ ʠ ʟʘʪʨʘʪʳ 
ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʙʦʝʚʳʭ ʩʪʨʝʣʴʙ, ʪʦ ʚʳʛʦʜʥʝʝ ʢʫʧʠʪʴ ʪʨʝʥʘʞʝʨ, ʚʝʜʴ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʧʘʪʨʦ-

ʥʳ 5.45*39 ʤʤ 50 ʨʫʙʣʝʡ. ʆʜʠʥ ʚʦʝʥʥʦʩʣʫʞʘʱʠʡ ʟʘ ʩʪʨʝʣʴʙʳ ʩʦʚʝʨʰʘʝʪ ʤʠʥʠʤʫʤ 13 ʚʳ-

ʩʪʨʝʣʦʚ. ɼʘʞʝ ʝʩʣʠ ʚʠʨʪʫʘʣʴʥʳʡ ʪʠʨ ʩʪʦʠʪ 10 ʤʠʣʣʠʦʥʦʚ, ʪʦ ʚʩʝ ʨʘʚʥʦ ʚʳʛʦʜʥʝʝ, ʚʝʜʴ ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʩʪʨʝʣʴʙʫ ʧʝʨʚʦʤʫ ʢʫʨʩʫ ʈɺɺɼʂʋ ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʫʤ 780000 ʨʫʙʣʝʡ [2]. 

ʅʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʣʶʩʳ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʩʪʨʝʣʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʩʦʭʨʘʥʷʶʪ ʩʫʱʝ-

ʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʚʩʝ ʧʦʜʚʠʞʥʳʝ ʵʣʝʤʝʥʪʳ ʦʨʫʞʠʷ ʚʦ 

ʚʨʝʤʷ ʩʪʨʝʣʴʙʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʧʦʣʫʯʠʪʩʷ ʧʦʜʛʦʪʦʚʠʪʴ ʙʦʡʮʘ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʜʣʷ 

ʜʦʧʦʜʛʦʪʦʚʢʠ ʧʨʠʜʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʜʠʮʠʦʥʥʫʶ ʩʪʨʝʣʴʙʫ ʙʦʝʚʳʤʠ ʧʘʪʨʦʥʘʤʠ. 

ʊʘʢ ʞʝ ʪʘʢʠʝ ʢʦʤʧʣʝʢʩʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, 

ʯʪʦʙʳ ʧʦʜʛʦʪʦʚʠʪʴ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʢ ʩʣʫʞʙʝ ʚ ʘʨʤʠʠ, ʚʝʜʴ ʛʦʨʘʟʜʦ ʣʫʯʰʝ, ʢʦʛʜʘ ʤʦʣʦʜʦʡ 

ʯʝʣʦʚʝʢ, ʧʨʠʜʷ ʚ ʘʨʤʠʶ, ʠʤʝʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʥʘʚʳʢʠ ʦʙʨʘʱʝʥʠʷ ʩ ʦʨʫʞʠʝʤ ʠ ʩʪʨʝʣʴʙʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʚʦʦʨʫʞʝʥʥʳʝ ʩʠʣʳ ʚʩʝ ʙʦʣʴʰʝ ʧʦʩʪʫʧʘʶʪ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘ-

ʟʳʚʘʶʪʩʷ ʥʘ ʧʦʜʛʦʪʦʚʢʝ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. VBS2. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ: - http://en.wikipedia.org/wiki/VBS2. 

2. ʉʘʚʯʝʥʢʦ ɺ.ɸ., ɻʫʞʚʝʥʢʦ ɽ.ʀ. ʀʪʦʛʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʢ ʅʀʈ: çʉʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʚʦʝʥʥʳʭ ʢʘʜʨʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥɹʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʄʠʥʦʙʦʨʦʥʳ ʈʦʩʩʠʠ 

ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷè (ʐʠʬʨ çʂʦʥʪʨʘʛʝʥʪ-51-ʉɺè). ʈʷʟʘʥʴ, 

ʈɺɺɼʂʋ, 2012. ï 317 ʩ. 

 

ʆʊʃʀʏʅɸʗ ɸʃʔʊɽʈʅɸʊʀɺɸ WINDOWS 

 

ʃʫʧʦʚ ɼ.ɸ., ʊʠʭʦʥʦʚ ʀ.ʌ., ʩʪʫʜʝʥʪʳ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌʝʜʦʩʝʝʚʘ ʆ.ʖ. 

ɺʦʣʞʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʊʘʪʠʱʝʚʘ 

ʛ. ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʷ 

 

ɺʩʝʤ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows ʠʤʝʝʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʥʝ-

ʜʦʩʪʘʪʢʦʚ. ɼʘ ʢʦʥʝʯʥʦ, ʦʥʘ ʩʝʡʯʘʩ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʥʦ ʚʝʜʴ ʩʦ-

ʛʣʘʩʠʪʝʩʴ, ʯʪʦ ʦʯʝʥʴ ʯʘʩʪʦ ʫ ʚʘʩ ʩʘʤʠʭ ʠʣʠ ʫ ʚʘh ʠʭ ʟʥʘʢʦʤʳʭ, ʥʘʧʨʠʤʝʨ, ʙʝʟ ʚʠʜʠʤʳʭ 

ʧʨʠʯʠʥ ʧʨʦʧʘʜʘʣʦ ʩʦʝʜʠʥʝʥʠʝ ʩ ʠʥʪʝʨʥʝʪʦʤ ʠʣʠ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʘ ʧʦʷʚʣʷ-

ʣʠʩʴ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʛʦʚʦʨʠʣʠ ʚʘʤ ʥʠ ʦ ʯʝʤ, ʩʢʘʯʠʚʘʣʠʩʴ ʦʙʥʦʚʣʝʥʠʷ, ʢʘʞʜʳʡ ʟʘ-

ʧʫʩʢ ʥʘʧʦʤʠʥʘʶʱʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʢʠ Windows 10 ʠʣʠ ʧʨʦʩʪʦ ʟʘʥʠʤʘʶʱʠʝ 

ʥʘʩʪʦʣʴʢʦ ʤʥʦʛʦ ʤʝʩʪʘ ʯʪʦ ʩ ʵʪʠʤ ʪʨʫʜʥʦ ʤʠʨʠʪʩʷ ʠ ʧʨʠʭʦʜʠʪʩʷ ʠʩʢʘʪʴ ʤʝʥʝʝ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʬʘʡʣʳ ʜʣʷ ʫʜʘʣʝʥʠʷ. ʀʤʝʥʥʦ ʦʙ ʦʜʥʦʤ ʠʟ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ ʤʳ ʠ ʭʦʪʝʣʠ ʙʳ ʨʘʩ-

ʩʢʘʟʘʪʴ. 

http://en.wikipedia.org/wiki/VBS2


66 

ʈʝʯʴ ʧʦʡʜʝʪ ʦʙ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ çRosaè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʦʧʝʨʘʮʠ-

ʦʥʥʦʡ ʩʠʩʪʝʤʳ Linux, ʨʦʩʩʠʡʩʢʦʡ ʢʦʤʧʘʥʠʝʡ çʈʆʉɸè (ʧʦʣʥʦʝ ʥʘʟʚʘʥʠʝ ʆʆʆ çʅʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʮʝʥʪʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʈʆʉɸè (ʆʆʆ çʅʊʎ ʀʊ ʈʆʉɸè). ʀ, 

ʨʘʟʫʤʝʝʪʩʷ, ʨʝʯʴ ʧʦʡʜʝʪ ʦ ʚʝʨʩʠʠ çRosa Freshè, ʪʦ ʝʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʜʦ-

ʤʘʰʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʦʪ ʢʘʢʠʝ ʢʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʤʝʯʘʶʪ ʝʸ ʨʘʟʨʘʙʦʪʯʠʢʠ: 

- ʩʦʚʨʝʤʝʥʥʘʷ ʧʘʢʝʪʥʘʷ ʙʘʟʘ; 

- ʥʘʣʠʯʠʝ ʩʘʤʳʭ ʧʝʨʝʜʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

- ʜʦʧʦʣʥʷʝʪʩʷ ʣʶʙʳʤʠ ʞʝʣʘʶʱʠʤʠ; 

- ʜʦʩʪʫʧ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʙʦʨʦʯʥʦʡ ʩʨʝʜʳ ABF 

(Automated Build Farm); 

- ʧʨʦʩʪʦʪʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ; 

- ʧʨʘʢʪʠʯʥʦʩʪʴ ʚ ʧʨʠʤʝʥʝʥʠʠ 

- ʥʘʣʠʯʠʝ ʚ ʨʝʧʦʟʠʪʦʨʠʷʭ ʥʝ ʪʦʣʴʢʦ ʙʝʩʧʣʘʪʥʦʛʦ ʇʆ, ʥʦ ʠ ʧʨʦʛʨʘʤʤ, ʠʤʝʶʱʠʭ 

ʧʨʘʚʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ ʜʨʘʡʚʝʨʳ, ʥʘʧʨʠʤʝʨ Nvidia; 

- ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʘʞʥʳʭ ʚ ʧʦʚʩʝʜʥʝʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤ. Skype, Steam, Java, 

ʩʦʚʨʝʤʝʥʥʳʝ ʙʨʘʫʟʝʨʳ ʠ ʪ.ʧ.; 

- ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʝʨʩʠʡ ʩ ʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʦʡ: KDE 4, Gnome 3; 

- ʥʘʣʠʯʠʝ lite ʚʝʨʩʠʠ ROSA Fresh LXQt; 

- ʧʦʜʜʝʨʞʢʘ 32-ʙʠʪʥʦʡ ʠ 64-ʙʠʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨ ʜʣʷ ʧʨʦʮʝʩʩʦʨʦʚ x86; 

- ʧʦʜʜʝʨʞʢʘ Secure Boot, UEFI ʠ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʠʬʝʨʠʠ; 

- ʩʦʙʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ROSA Freeze (ʩʦʟʜʘʥʠʝ ʪʦʯʝʢ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ), ROSA Image Writer (ʩʨʝʜʩʪʚʦ ʟʘʧʠʩʠ ʜʠʩʪʨʠʙʫʪʠʚʘ ʥʘ ʬʣʵʰ-ʜʠʩʢ), ROSA Time 

Frame, ROSA Media Player (ʚʠʜʝʦʧʣʝʝʨ), ROSA Simple Welcome ʠ ʜʨ.; 

- live-ʨʝʞʠʤ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʜʠʩʪʨʠʙʫʪʠʚʦʤ ʙʝʟ ʫʩʪʘʥʦʚʢʠ; 

- ʩʪʘʙʠʣʴʥʳʝ ʦʙʥʦʚʣʝʥʠʷ; 

- ʧʦʜʜʝʨʞʢʘ ʩʦʦʙʱʝʩʪʚʦʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ; 

- ʚʳʜʘʶʱʘʷʩʷ ʙʘʟʘ ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʧʨʦʝʢʪʘ ç1ʉ ʇʨʝʜʧʨʠʷʪʠʝè; 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʪʦ ʯʪʦ ʚʦʧʨʝʢʠ ʤʥʝʥʠʷʤ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʳʭʦʜʠʪ ʥʝ ʩʘʤʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʮʠʬʨʦʚʦʡ ʢʦʥʪʝʥʪ, çRosa Freshè 

ʟʘ ʚʨʝʤʷ ʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʚʳʟʳʚʘʣʘ ʧʨʦʙʣʝʤ ʩ ʝʸ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ. ɺʩʝ ʬʫʥʢʮʠʠ ʨʘʙʦʪʘ-

ʶʪ ʪʘʢ, ʢʘʢ ʠ ʜʦʣʞʥʳ. ʅʦ ʦʙʦ ʚʩʝʤ ʧʦ ʧʦʨʷʜʢʫ. ɿʘʛʨʫʟʠʪʴ çRosa Fleshè ʤʦʞʥʦ ʙʝʩʧʣʘʪʥʦ ʠ 

ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ ʣʝʛʘʣʴʥʦ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ çʈʆʉɸè www.rosalinux.ru ʋʩʪʘʥʦʚʢʘ ʧʨʦ-

ʭʦʜʠʪ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʠ ʙʝʟ ʙʦʣʴʰʠʭ ʧʨʦʙʣʝʤ ʩ ʨʫʯʥʦʡ ʥʘʩʪʨʦʡʢʦʡ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʥʦʚʠʯ-

ʢʦʚ ʥʝʟʥʘʢʦʤʳʭ ʩ Linux ʙʣʠʟʢʦ. ɿʘʧʠʩʘʪʴ ʦʙʨʘʟ ʥʘ ʬʣʵʰ-ʜʠʩʢ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

ʦʪ ʩʘʤʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ROSA Image Writer. ɼʦʩʪʫʧʥʳ ʨʘʟʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʦʣʦʯʢʠ, ʧʦ-

ʵʪʦʤʫ ʩʪʦʠʪ ʟʘʨʘʥʝʝ ʚʳʙʨʘʪʴ ʥʫʞʥʳ ʣʠ ʚʘʤ ʩʣʦʞʥʦʩʪʴ ʠ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧ-

ʮʠʡ ʜʣʷ ʥʘʩʪʨʦʡʢʠ (KDE 4) ʠʣʠ ʦʢʨʫʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʃʠʥʫʩ ʊʦʨʚʘʣʴʜʩ ʦʢʨʝʩʪʠʣ çʦʢʨʫʞʝʥʠ-

ʝʤ ʜʣʷ ʠʜʠʦʪʦʚè (GNOME 3) (ʨʠʩʫʥʦʢ 1).  

 
ʈʠʩʫʥʦʢ 1 - KDE 4 ʚ Rosa Fresh 

http://www.rosalinux.ru/
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ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʆʉ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ ʟʘʨʘʙʦʪʘʣʠ ʩʨʘʟʫ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʠ 

ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʦʚ. ʊʦ ʝʩʪʴ ʩʝʪʝʚʦʡ ʘʜʘʧʪʝʨ Wi-Fi ʠ ʟʚʫʢʦʚʦʡ ʢʦʜʝʢ ʟʘʨʘʙʦʪʘʣʠ ʩʨʘʟʫ ʠ 

ʭʦʪʷ ʙʳ ʟʘʡʪʠ ʥʘ Youtube.com ʠ ʧʦʩʤʦʪʨʝʪʴ ʚʠʜʝʦ ʥʝ ʦʢʘʟʘʣʦʩʴ ʧʨʦʙʣʝʤʦʡ (ʨʠʩʫʥʦʢ 2) 

 

 
ʈʠʩʫʥʦʢ 2 - This is ʍʦʨʦʰʦ ʥʘ Youtube.com 

 

ɸ ʪʘʢ ʞʝ ʧʦʩʤʦʪʨʝʪʴ ʣʶʙʠʤʳʡ ʩʪʨʠʤ (ʨʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 3 - RF Legendary ʩʪʨʠʤʠʪ League of Legends ʥʘ Twitch 

 

ʇʦʤʠʤʦ ʩʘʤʦʡ ʆʉ ʚʤʝʩʪʝ ʩ ʥʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʙʦʨ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʚ ʨʘʙʦʪʝ ʩ ʆʉ. ʊʫʪ ʠ ʩʪʘʨʳʝ 

ʟʥʘʢʦʤʳʝ ʧʦ Windows Firefox(ʨʠʩʫʥʦʢ 4) ʠ LibreOffice, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʣʶʙʦʡ 

ʧʣʘʪʬʦʨʤʝ (ʨʠʩʫʥʦʢ 5). 

 

 
ʈʠʩʫʥʦʢ 4 ï ʆʪʢʨʳʪʦʝ ʦʢʥʦ ʙʨʘʫʟʝʨʘ Firefox 


