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ɶɿɹɽʂʀʉʊʆʅ ʈɽʉʇʋɹʃʀʂɸʉʀ ɸʍɹʆʈʆʊ ʊɽʍʅʆʃʆɻʀʗʃɸʈʀ ɺɸ 

ʂʆʄʄʋʅʀʂɸʎʀʗʃɸʈʀʅʀ ʈʀɺʆɾʃɸʅʊʀʈʀʐ ɺɸɿʀʈʃʀɻʀ 

 

ʄʋ׳ɸʄʄɸɼ ɸʃ-ʍʆʈɸɿʄʀʁ ʅʆʄʀɼɸɻʀ 

ʊʆʐʂɽʅʊ ɸʍɹʆʈʆʊ ʊɽʍʅʆʃʆɻʀʗʃɸʈʀ  

ʋʅʀɺɽʈʉʀʊɽʊʀ 

 

ɶɿɹɽʂʀʉʊʆʅ ʈɸɼʀʆʊɽʍʅʀʂɸ, ʕʃɽʂʊʈʆʅʀʂɸ ɺɸ ɸʃʆפɸ ʀʃʄʀʁ-

ʊɽʍʅʀʂɸ ɾɸʄʀʗʊʀ 

 

 

ʀפʊʀʉʆɼʀɪʊʅʀʅɻ ʈɽɸʃ ʊɸʈʄʆפʃɸʈʀʅʀ ʀʅʅʆɺɸʎʀʆʅ 

ʈʀɺʆɾʃɸʅʀʐʀɼɸ ɸʍɹʆʈʆʊïʂʆʄʄʋʅʀʂɸʎʀʗ 

ʊɽʍʅʆʃʆɻʀʗʃɸʈʀʅʀʅɻ ɸ׳ɸʄʀʗʊʀ  
 

ʈʝʩʧʫʙʣʠʢʘ ʠʣʤʠʡ-ʪʝʭʥʠʢ ʘʥʞʫʤʘʥʠʥʠʥʛ 

 

ʄɸʒʈʋɿɸʃɸʈ ʊɶʇʃɸʄʀ 
 ʀʉʄפ-2

 

ʉɹʆʈʅʀʂ ɼʆʂʃɸɼʆɺ  
 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʥʬʝʨʝʥʮʠʠ 

 

ɿʅɸʏɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʂʆʄʄʋʅʀʂɸʎʀʆʅʅʓʍ 

ʊɽʍʅʆʃʆɻʀʁ ɺ ʀʅʅʆɺɸʎʀʆʅʅʆʄ ʈɸɿɺʀʊʀʀ 

ʈɽɸʃʔʅʓʍ ʆʊʈɸʉʃɽʁ ʕʂʆʅʆʄʀʂʀ 

 
ʏɸʉʊʔ 2  

 

6-7 ʘʧʨʝʣ 2017 ʡʠʣ 
 

 

ʊʆʐʂɽʅʊ ï 2017 
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ʂʦʥʬʝʨʝʥʮʠʷ ʪʘʰʢʠʣʠʡ ץ˄ʤʠʪʘʩʠʥʠʥʛ 

ʊ ɸ ʈ ʂ ʀ ɹ ʀ: 

 

ʊʝʰʘʙʘʝʚ ʊ.ɿ. ʨʘʠʩ, ʨʝʢʪʦʨ 

ʋʩʤʦʥʦʚ ɹ.ʐ. ʨʘʠʩ ˄ʨʠʥʙʦʩʘʨʠ, ʀʀ ʧʨʦʨʝʢʪʦʨʠ 

ʄʫʭʠʜʠʥʦʚ ʄ.ʄ. ʈʕɸ ʀʊɾ ʨʘʠʩʠ ˄ʨʠʥʙʦʩʘʨʠ 

ʄʫʣʣʘʙʦʝʚ ʂ.ʖ. ɶʟʈ ɸʭʙʦʨʦʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʚʘ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʠʥʠ 

ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʚʘʟʠʨʣʠʛʠ ʙ˄ʣʠʤ ʙʦʰʣʠסʠ  

ʅʘʟʘʨʦʚʘ ʄ.ʍ. ɶʟʈ ɸʭʙʦʨʦʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʚʘ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʠʥʠ 

ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʚʘʟʠʨʣʠʛʠ ʙ˄ʣʠʤ ʙʦʰʣʠסʠ 

ʋʤʘʨʦʚ ʍ.ʇ. ʄɸʊʀ ʙ˄ʡʠʯʘ ʧʨʦʨʝʢʪʦʨ 

ʉʠʥʜʘʨʦʚ ʐ.ʕ. ʄ ʚʘ ʀ ʙ˄ʡʠʯʘ ʧʨʦʨʝʢʪʦʨ 

ʍʘʤʜʘʤʦʚ ʈ.ʍ. ɼʄʚʘɸɼʄʗ ʤʘʨʢʘʟʠ ʜʠʨʝʢʪʦʨʠ 

ʍʘʩʘʥʦʚ ʍ.ʇ. UNICON.UZ ɼʋʂ ʜʠʨʝʢʪʦʨʠ 

ʀʤʠʥʦʚ ʊ.ʂ. ñɸʃʉʂʆʄò ʢʦʤʧʘʥʠʷʩʠ ʜʠʨʝʢʪʦʨʠ 

ɼʘʚʨʦʥʙʝʢʦʚ ɼ.ɸ. ɶʟʈ ɸʭʙʦʨʦʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʚʘ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʠʥʠ 

ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʚʘʟʠʨʣʠʛʠ ʙ˄ʣʠʤ ʙʦʰʣʠסʠ 

ʀʩʤʘʥʦʚ ʂ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʬʘʢʫʣʴʪʝʪʠ ʜʝʢʘʥʠ 

ɿʘʢʠʨʦʚʘ ʌ.ʄ. ʂʊ ʬʘʢʫʣʴʪʝʪʠ ʜʝʢʘʥʠ 

ʅʫʨʘʣʠʝʚ ʌ.ʄ. ʊʊ ʬʘʢʫʣʴʪʝʪʠ ʜʝʢʘʥʠ 

ʊʫʨʘʝʚ ʐ.ʐ. ʀ ʚʘ ɹ ʬʘʢʫʣʴʪʝʪʠ ʜʝʢʘʥʠ 

ʊʘʰʝʚ ʂ.ɸ. ɸʊ ʬʘʢʫʣʴʪʝʪʠ ʜʝʢʘʥʠ 

ʐʘʢʘʨʦʚ ʂ.ɸ. ʄʘʛʠʩʪʨʘʪʫʨʘ ʙ˄ʣʠʤ ʙʦʰʣʠסʠ 

ʋʣʴʷʥʦʚʘ ʅ.ɺ. ʀʇʂʊ ʙ˄ʣʠʤ ʙʦʰʣʠסʠ 

ʈʘʭʠʤʦʚ ʅ.ʆ. ʂʘʪʪʘ ʠʣʤʠʡ ʭʦʜʠʤ - ʠʟʣʘʥʫʚʯʠ 

ɸʣʣʘʤʫʨʘʪʦʚʘ ɿ.ɾ. ʢʦʪʠʙʘ, ʀʇʂʊ ʙ˄ʣʠʤʠʥʠʥʛ ʢʘʪʪʘ ʠʣʤʠʡ ʭʦʜʠʤ-

ʠʟʣʘʥʫʚʯʠʩʠ 
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3-ʐɶʒɹɸ. 

   
ɼɸʉʊʋʈʀʁ  ʄɸ׳ʉʋʃʆʊʃɸʈʅʀ 

ʗʈɸʊʀʐ ɺɸ ʋʅʀʅɻ 

ʀʉʊʀפɹʆʃʃɸʈʀ 
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ʕʃɽʂʊʈʆʅ ʍʀɿʄɸʊʃɸʈʅʀ ʉɸʄɸʈɸʃʀ ʊɸʅʃɸʐ ʄɸʉɸʃɸʉʀʅʀʅɻ 

 ɶʁʀʃʀʐʀפ

 

ɸ.ʍ.ʅʠʰʘʥʦʚ (ʊɸʊʋ, ɸʊɼʊ ʢʘʬʝʜʨʘʩʠ, ʧʨʦʬʝʩʩʦʨ) 

ʕ.ʉ.ɹʘʙʘʜʞʘʥʦʚ (ʊɸʊʋ, ʂʘʪʪʘ ʠʣʤʠʡ ʭʦʜʠʤ-ʠʟʣʘʥʫʚʯʠ) 

ʅ.ʀ. ʂʘʣʠʤʙʝʪʦʚ (ʊʋʊʋ ʅʫʢʫʩ ʬʠʣʠʘʣʠ, ʢʘʪʪʘ ˄Ϩʠʪʫʚʯʠ) 

 

 ʊʘʜץʠץ ץʠʣʠʥʘʜʠʛʘʥ ʩʦ״ʘ ʪʘʰʢʠʣʦʪʣʘʨʠ ʬʘʦʣʠʷʪʠʥʠ ʪʦʤ ʤʘʲʥʦʜʘ ʤʘץʩʘʜʣʠ 

ʡʥ˄ʘʣʪʠʨʠʣʛʘʥ ʭʠʟʤʘʪʣʘʨ ʤʘʞʤʫʘʩʠ ʩʠʬʘʪʠʜʘ ץʘʨʘʰ ʤʫʤʢʠʥ. ʊʘʰʢʠʣʦʪ ʜʦʠʨʘʩʠʜʘʛʠ 

ʘʭʙʦʨʦʪ ʪʠʟʠʤ (ɸʊ)ʣʘʨʜʘ ʨʝʘʣ ʬʘʦʣʠʷʪʜʘ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ 

ʟʘʨʫʨ ʙ˄ʣʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨʥʠʥʛ ʦʙʲʝʢʪʣʘʨʠ ʪʘʥʣʘʥʠʙ, ʘʭʙʦʨʦʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʘʩʦʩʠʜʘ 

ʩʫʙʲʝʢʪʣʘʨʛʘ ʰʘʢʣʣʘʥʪʠʨʠʣʛʘʥ ʭʠʟʤʘʪʣʘʨ ʪʘץʜʠʤ ʵʪʠʣʘʜʠ. ɸʊ ʪʘʰʢʠʣʦʪ ʬʘʦʣʠʷʪʠʥʠ 

ʘʚʪʦʤʘʪʠʢ ʙʘʞʘʨʠʰ ʵʤʘʩ, ʙʘʣʢʠ ʤʘʲʣʫʤʦʪʣʘʨ ʦץʠʤʠʥʠ ʚʘ ʫ ʦʨץʘʣʠ ʵʣʝʢʪʨʦʥ ʭʠʟʤʘʪʣʘʨ 

ʤʘʞʫʘʩʠʥʠ ʙʦʰץʘʨʠʰ ʚʘʟʠʬʘʩʠʥʠ ʙʘʞʘʨʘʜʠ.  

 ʍʠʟʤʘʪʣʘʨ ʚʘʟʠʬʘʣʘʨʛʘ, ʚʘʟʠʬʘʣʘʨ ʣʘʚʦʟʠʤʣʘʨʛʘ, ʣʘʚʦʟʠʤʣʘʨ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʛʘ 

ʚʘ ʰʫʥʠʥʛʜʝʢ, ʭʠʟʤʘʪʣʘʨ ʣʘʚʦʟʠʤ ʚʘ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʛʘ, ʚʘʟʠʬʘʣʘʨ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʛʘ 

ʙʨʠʢʪʠʨʠʣʘʜʠ.  ɹʫʥʜʘʥ ʭʠʟʤʘʪʣʘʨʥʠ ʪʘץʜʠʤ ʵʪʠʰ ץʫʡʠʜʘʛʠ ʩʠʥʬʜʘʛʠ ʰʘʢʣʣʘʨ ʦʨץʘʣʠ 

ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ: 1) ʭʠʟʤʘʪ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʛʘ ʪ˄סʨʠʜʘʥ-ʪ˄סʨʠ, ʚʘʟʠʬʘʛʘ ʚʘ ʣʘʚʦʟʠʤʛʘ; 

2) ʭʠʟʤʘʪ ʚʘʟʠʬʘ ʦʨץʘʣʠ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʛʘ ʪ˄סʨʠʜʘʥ-ʪ˄סʨʠ ʚʘ ʣʘʚʦʟʠʤʛʘ; 3) ʭʠʟʤʘʪ 

ʬʦʡʜʘʣʘʥʫʚʯʠʛʘ ʣʘʚʦʟʠʤ ʦʨץʘʣʠ. 

 ʋʤʫʤʠʡ ״ʦʣʜʘ ɸʊʣʘʨʜʘʛʠ ʙʘʨʯʘ ʭʠʟʤʘʪʣʘʨʠ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ 

ʙ˄ʣʠʙ, ʫ ʣʘʚʦʟʠʤʣʘʨ, ʣʘʚʦʟʠʤʣʘʨʜʘʛʠ ʚʘʟʠʬʘʣʘʨ ʦʨץʘʣʠ ʢ˄ʨʩʘʪʠʣʘʜʠ (ʩʭʝʤʘʜʘ 

ʢʝʣʪʠʨʠʣʛʘʥ). 

 
 ɸʊʜʘ ʭʠʟʤʘʪʣʘʨʥʠ ʩʘʤʘʨʘʣʠ ʪʘʥʣʘʰ ʜʝʛʘʥʜʘ ʬʦʡʜʘʣʘʥʫʚʯʠʛʘ ʭʠʟʤʘʪʣʘʨʥʠ ʚʘץʪʛʘ 

ʙʦסʣʠץ ˄ʟʛʘʨʫʚʯʘʥ ʩʘʣʤʦסʠ ʙ˄ʡʠʯʘ ʪʘץʜʠʤ ʵʪʠʰ ʪʫʰʫʥʠʣʘʜʠ. ɹʫ ʝʨʜʘ ʭʠʟʤʘʪ ʩʘʣʤʦסʠ 

ʭʠʟʤʘʪʥʠʥʛ ʤʫʜʜʘʪʠ, ʤʫʭʠʤʣʠʛʠ ʚʘ ʙʦסʣʠץʣʠʛʠ ʢʘʙʠ ʦʤʠʣʣʘʨʛʘ ʙʦסʣʠץ ʙ˄ʣʘʜʠ. 

 ʍʠʟʤʘʪ ʢ˄ʨʩʘʪʠʰ ʤʫʜʜʘʪʠʛʘ ʭʠʟʤʘʪʥʠʥʛ ʜʘʚʨʠʡʣʠʛʠ ʚʘ ʚʘץʪ ʠʥʪʝʨʚʘʣʠ ʢʠʨʘʜʠ. 

ʍʠʟʤʘʪʥʠʥʛ ʤʫʭʠʤʣʠʛʠ ʭʠʟʤʘʪ ʪʫʨʠ (ʫʤʫʤʠʡ, ʬʫʥʢʮʠʦʥʘʣ, ״ʫʞʞʘʪ ʘʡʣʘʥʠʰ ʚʘ 

ʡ˄ʥʘʣʠʰʠ) ʭʘʞʤʠʛʘ ʵʢʩʧʝʨʪʣʘʨ ʪʦʤʦʥʠʜʘʥ ʙʝʨʠʣʛʘʥ ʩʘʣʤʦץ ʢʦʵʬʬʠʮʝʥʪʣʘʨʠ ʦʨץʘʣʠ 

ʘʥʠץʣʘʥʘʜʠ. ʐʫʥʠʥʛʜʝʢ, ʙʠʨʦʨ ʭʠʟʤʘʪʥʠʥʛ ʙʘʞʘʨʠʣʠʰʠ ʙʦʰץʘ ʭʠʟʤʘʪʣʘʨʛʘ ʙʦסʣʠץʣʠ 

ʙ˄ʣʠʰʠ ״ʘʤ ʤʫʤʢʠʥ. 

ʄʘʩʘʣʘʥʠ ץ˄ʡʠʰʜʘ ʜʘʩʪʣʘʙ, ɸʊʜʘ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʛʘ ʭʠʟʤʘʪʣʘʨʥʠ ʪʘץʜʠʤ ʵʪʠʰ 

ʞʘʨʘʸʥʠʛʘ ʘʣʦץʘʜʦʨ ʦʙʲʝʢʪʣʘʨ ʚʘ ʫʣʘʨʛʘ ʪʘʲʩʠʨ ץʠʣʫʚʯʠ ʦʤʠʣʣʘʨʥʠ ʙʝʣʛʠʣʘʙ ʦʣʠʰ ʟʘʨʫʨ. 

ɹʫ ʝʨʜʘ ʦʙʲʝʢʪ ʩʠʬʘʪʠʜʘ ʬʦʡʜʘʣʘʥʫʚʯʠ, ʣʘʚʦʟʠʤ, ʚʘʟʠʬʘ ʚʘ ʭʠʟʤʘʪʣʘʨ ץʘʨʘʣʘʜʠ. ɾʘʨʘʸʥ 

ʙʘʞʘʨʠʣʠʰʠ ʜʘʚʦʤʠʜʘ ʦʙʲʝʢʪʣʘʨʘʨʦ ˄ʨʥʘʪʠʣʛʘʥ ʘʣʦץʘʜʦʨʣʠʢ ʤʫʥʦʩʘʙʘʪʣʘʨʠʜʘ ʧʘʡʜʦ 

ʙ˄ʣʘʜʠʛʘʥ ʘʣʦʤʘʪʣʘʨʥʠ ʢʝʡʠʥʛʠ ʦʙʲʝʢʪʣʘʨʛʘ ʪʘʲʩʠʨ ʟʘʥʞʠʨʠ ʧʘʡʜʦ ʙ˄ʣʘʜʠ. פ˄ʡʠʣʛʘʥ 

ʤʘʩʘʣʘʜʘ ʠʥʦʙʘʪʛʘ ʦʣʠʥʠʰʠ ʣʦʟʠʤ ʙ˄ʣʛʘʥ ʦʙʲʝʢʪʣʘʨ ʚʘ ʦʤʠʣʣʘʨʥʠʥʛ ˄ʟʘʨʦ ʟʘʥʞʠʨʣʠ 

ʤʫʥʦʩʘʙʘʪʠ 1-ʨʘʩʤʜʘʛʠ ʞʘʨʘʸʥ ʩʭʝʤʘʩʠʜʘ ˄ʟ ʘʢʩʠʥʠ ʪʦʧʛʘʥ. 

 ʕʥʜʠ ʞʘʨʘʸʥ ʩʭʝʤʘʩʠʜʘʛʠ ״ʘʨ ʙʠʨ ʦʙʲʝʢʪʥʠ ʚʘ ʫʣʘʨʥʠʥʛ ˄ʟʘʨʦ ʤʫʥʦʩʘʙʘʪʣʘʨ ʚʘ 

ʘʣʦʤʘʪʣʘʨʥʠʥʛ ʤʘץʩʘʜ ʚʘ ʚʘʟʠʬʘʣʘʨʠ ״ʘʤʜʘ ʙʝʣʛʠʣʘʥʠʰʣʘʨʠʥʠ ʙʘʪʘʬʩʠʣ ץʘʨʘʙ ˄ʪʘʤʠʟ. 

1) ɾʘʨʘʸʥ ʩʭʝʤʘʩʠʜʘʥ ʢ˄ʨʠʥʘʜʠʢʠ ʭʠʟʤʘʪ ʦʙʲʝʢʪʠ ʤʫʭʠʤ ʚʘ ʰʘʨʪ ʙ˄ʣʛʘʥ ʦʙʲʝʢʪ. 

ʇʘʨʘʤʝʪʨʣʠ ʭʠʟʤʘʪʣʘʨ ʪ˄ʧʣʘʤʠ ץʫʡʠʜʘʛʠʯʘ ʙʝʨʠʣʘʜʠ. 

}..1,..1,{ , neikjeE ji ===  

L (͍͙͊ͦͣ͘͡) H (͍͙͊͘ͺ͊ύ 

¦ όͺ͚͍ͦ͒͊͊ͤͯ͡;͙ύ 9 όͻ͙ͣ͊ͭ͘ύ 
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ʙʫ ʝʨʜʘ ʭʠʟʤʘʪ ʧʘʨʘʤʝʪʨʣʘʨʠ ץʫʡʠʜʘʛʠʯʘ: 

ei,0 ïʤʘʭʩʫʩ ʢʦʜʠ; ei,1 ïʩʠʥʬʠ; 

ei,2 ï ʭʠʟʤʘʪ ʢ˄ʩʘʪʠʰʥʠʥʛ ʙʦʰʣʘʥסʠʯ, ei,3 ïʪʫʛʘʣʣʘʥʠʰ ʚʘץʪʠ;  

ei,4 ï ʭʠʟʤʘʪ ʞʦʨʠʡ ʵʪʠʣʛʘʥ ʚʘץʪ; ei,5 ï ʭʠʟʤʘʪʥʠ ʜʘʚʨʠʡʣʠʛʠ; 

ei,7 ï ʭʠʟʤʘʪʥʠʥʛ ʙʦʰץʘ ʭʠʟʤʘʪʣʘʨʛʘ ʙʦסʣʠץʣʠʛʠ; ei,9 ï ʙʘʞʘʨʠʣʠʰʠ ״ʘʞʤʠ; 

ei,12 ïʨʫʭʩʘʪ ʵʪʠʣʛʘʥ ʣʘʚʦʟʠʤʣʘʨ ʫʯʫʥ; ei,13 ïʚʘʟʠʬʘʣʘʨ ʫʯʫʥ; 

ei,14 ïʨʫʭʩʘʪ ʵʪʠʣʛʘʥ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨ ʫʯʫʥ; 

ei,15 ïɻ ʢʩʧʝʨʪ ʢʦʵʬʬʠʮʝʥʪ. 

 

 
ʈʘʩʤ 1. ʍʠʟʤʘʪ ʢ˄ʨʩʘʪʠʰ ʞʘʨʘʸʥ ʩʭʝʤʘʩʠ 

  

  

 2) ɺʘʟʠʬʘʣʘʨ: nhihH i ..1},{ == . 

 3) ʚʘʟʠʬʘʣʘʨʜʘʛʠ ʭʠʟʤʘʪʣʘʨ: nejehhH jiji ..1},{}1,0{ *

,

* =³=>=<= . 

 4) ʃʘʚʦʟʠʤʣʘʨ: )...,,,( 21 nllllL= . 

 5) ʃʘʚʦʟʠʤʣʘʨʜʘʛʠ ʚʘʟʠʬʘʣʘʨ: 

)10(..1,..1},{}{ *

,

*

,

* ¢¢==³== jijiji lnljnhilhlL . 

 6) ʃʘʚʦʟʠʤʛʘ ʚʘʟʠʬʘ ʦʨץʘʣʠ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨ  kLHLH |** Ç=  

{ }==³³= nlkLHLH kkk ..1,||| *** t  

nejnhiTlh k

jikiji

k

ji ..1,..1},{}{}{}{ ,

*

,

*

,, ===³³=t . 

 7) ʃʘʚʦʟʠʤʛʘ ʚʘʟʠʬʘʩʠʟ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨ. 

{ } )10(,..1,..1},{}{ ,,, ¢¢===³³=³³= jijiijji PnljneiPelELLE dd . 

 8) ɸʊ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʠʥʛ ʧʘʨʘʤʝʪʨʣʘʨʠ ״ʠʩʦʙʠʛʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ: 

kjnuiuU ji ..1,..1},{ , ===  

ʇʘʨʘʤʝʪʨʣʘʨʛʘ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

ui,0 ïʤʘʭʩʫʩ ʢʦʜʠ; ui,1 ïʠʩʤʠ ʰʘʨʠʬʠ; ui,2 ïʣʦʛʠʥʠ ʚʘ ui,3 ï ʧʘʨʦʣʠ; 

ui,4 ïʣʘʚʦʟʠʤʛʘ ʵʛʘ ʵʢʘʥʣʠʛʠ (0 ï ʡ˄1 ,ץ ï ״ʘ); 
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ui,5 ïʣʘʚʦʟʠʤʠʜʘʥ ʪʘʰץʘʨʠ ʚʘʟʠʬʘ ʤʘʚʞʫʜʣʠʛʠ (0, 1); 

ui,6 ïʪ˄סʨʠʜʘʥ-ʪ˄סʨʠ ʭʠʟʤʘʪʣʘʨ ʢ˄ʨʩʘʪʠʣʠʰʠ (0 ʸʢʠ 1) ʚʘ ״.ʢ. 

 9) ʌʦʡʜʘʣʘʥʫʚʯʠ ʣʘʚʦʟʠʤʣʘʨ (ʬʘץʘʪ ui,4=1 ʙ˄ʣʛʘʥ ʭʦʣʘʪʜʘ) : 

nljnuiluuuU jijii ..1,..1},{}{}1,0:0{ *

,4,

* ==³=>=<>= . 

 10) ʌʦʡʜʘʣʘʥʫʚʯʠʣʘʨ ʣʘʚʦʟʠʤʣʘʨʠʜʘʛʠ ʚʘʟʠʬʘʣʘʨ: mULUL |** Ç= . 

{ }=>=³³= 0,..1,|| 4,

***

mmm unumULUL m  

nljnhiRul m

jijmjiji ..1,..1},{}{ ,

*

,

*

,, ===ÖÖ=m . 

 11) m ï ʬʦʡʜʘʣʘʥʫʚʯʠ k ï ʣʘʚʦʟʠʤ ʚʘʟʠʬʘʣʘʨʠʜʘʛʠ ʭʠʟʤʘʪʣʘʨ. 

{ }=>==³³= 0,..1,..1,||| 4,

*

,

*

,

*

mkkmkm unumnlkLHUULH h  

nejnhiGTl k

ji

k

jikm

km

ji ..1,..1},{}{ ,,

*

,

.

, ===ÖÖ=h . 

 12) m ï ʬʦʡʜʘʣʘʥʫʚʯʠ ʣʘʚʦʟʠʤʣʘʨʠʛʘ ʙʠʨʣʘʰʪʠʨʠʣʛʘʥ ʭʠʟʤʘʪʣʘʨ. 

{ }=>=³³= 0,..1,|| 4,

**

mmm unumULEULE l  

nljneiVuP m

jijmjiji ..1,..1},{}{ ,

*

,,, ===ÖÖ=l  

 13) m ï ʬʦʡʜʘʣʘʥʫʚʯʠʛʘ ʚʘʟʠʬʘʣʘʨ ʙʠʨʠʢʪʠʨʠʣʠʰʠ. 

{ }=>=³>= 0,..1,;0| 5,

*

5,

*

m

m

mm unumHuUH n  

( )0,..1,..1},{}{ 5,,

*

,, >===Ö= m

m

jiji

m

ji unejnhiQhn  

 14) ʌʦʡʜʘʣʘʥʫʚʯʠʛʘ ʪ˄סʨʠʜʘʥ-ʪ˄סʨʠ ʭʠʟʤʘʪʥʠ ʢ˄ʨʩʘʪʠʣʠʰʠ. 

{ }

).0(..1,..1},{}{

,0

6,,,

6,

>===ÖÖ=

=³³>=

mjiijji

m

unujneiWeu

EUuUE

r

r
 

 ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʙʝʣʛʠʣʘʰʣʘʨʜʘʛʠ t, d, m, h, l, n, ɟ ï ˄ʟʛʘʨʫʚʯʠʣʘʨ ʤʦʩ 
ʞʘʨʘʸʥʣʘʨ ʫʯʫʥ ʙʝʨʠʣʛʘʥ ʤʫ״ʠʤʣʠʣʠʢ ʢʦʵʬʬʠʮʝʥʪʣʘʨ. ɾʘʨʘʸʥ ʩʭʝʤʘʩʠʜʘʛʠ ʦʙʲʝʢʪ ʚʘ 

ʘʣʦʤʘʪʣʘʨʥʠ ʧʘʨʘʤʝʪʨʣʠ ʙʝʣʛʠʣʘʰʣʘʨ ץ˄ʡʠʣʛʘʥ ʤʘʩʘʣʘʥʠ ʪʘʜץʠץ ʵʪʠʰʜʘ ʘʩʦʩʠʡ ʦʤʠʣ 

ʙ˄ʣʠʙ ״ʠʩʦʙʣʘʥʘʜʠ. 

 ʈʝʘʣ ʚʘץʪʜʘ ʬʦʡʜʘʣʘʥʫʚʯʠʛʘ ɸʊʜʘ ʪʘץʜʠʤ ʵʪʠʣʘʸʪʛʘʥ ʤʫ״ʠʤʣʠ ʵʣʝʢʪʨʦʥ 

ʭʠʟʤʘʪʣʘʨʥʠ ʪʠʟʠʤʣʠ ʩʘʨʘʣʘʙ, ʘʚʪʦʤʘʪʠʢ ʪʘʢʣʠʬ ʵʪʠʰ, ʭʠʟʤʘʪʣʘʨʥʠ ʠʥʪʝʣʣʝʢʪʫʘʣ 

ʩʘʤʘʨʘʣʠ ʪʘʥʣʘʰ ʤʘʩʘʣʘʩʠʥʠ ʢʝʣʪʠʨʠʙ ʯʠץʘʨʘʜʠ. 

 ɾʘʨʘʸʥ ʩʭʝʤʘʜʘʛʠ 1, 2, 4 ʚʘ 8 ʙʘʥʣʘʨʠ ʦʙʲʝʢʪʣʘʨ, 3, 5, 6, 7 ʚʘ 10 ʙʘʥʜʣʘʨ 

ʦʙʲʝʢʪʣʘʨʛʘ ʪʘʲʩʠʨ ץʠʣʫʚʯʠ ʦʤʠʣʣʘʨʥʠʥʛ ʘʣʦʤʘʪʣʘʨʠ, 11-14 ʙʘʥʜʣʘʨ ʬʦʡʜʘʣʘʥʫʚʯʠʛʘ 

ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʩʠʥʬʣʘʰʛʘʥ ʭʠʟʤʘʪʣʘʨ. ʍʫʜʜʠ ʫʰʙʫ 10-14 ʙʘʥʜʣʘʨʜʘ ʠʯʢʠ ʘʣʦʤʘʪʣʘʨʛʘ 

ʥʠʩʙʘʪʘʥ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʤʝʟʦʥʣʘʨ ʘʩʦʩʠʜʘ ʩʘʤʘʨʘʣʠ ʪʘʥʣʘʰ ʤʘʩʘʣʘʩʠ ʝʯʠʣʘʜʠ. 

 

ʕʃɽʂʊʈʆʅ ʍʀɿʄɸʊʃɸʈʅʀ ʉɸʄɸʈɸʃʀ ʊɸʅʃɸʐ ʄɸʉɸʃɸʉʀʅʀʅɻ ɽʏʀʄʀ 

 

ɸ.ʍ.ʅʠʰʘʥʦʚ (ʊɸʊʋ, ɸʊɼʊ ʢʘʬʝʜʨʘʩʠ, ʧʨʦʬʝʩʩʦʨ) 

ʕ.ʉ.ɹʘʙʘʜʞʘʥʦʚ (ʊɸʊʋ ʂʘʪʪʘ ʠʣʤʠʡ ʭʦʜʠʤïʠʟʣʘʥʫʚʯʠ) 

ʅ.ʀ. ʂʘʣʠʤʙʝʪʦʚ (ʊʋʊʋ ʅʫʢʫʩ ʬʠʣʠʘʣʠ, ʢʘʪʪʘ ˄Ϩʠʪʫʚʯʠ) 

 

 ʄʘʩʘʣʘʥʠ ʝʯʠʰʜʘ ʞʦʨʠʡ ʚʘץʪʜʘ ʤʫʜʜʘʪʠ ʷץʠʥʣʘʰʘʸʪʛʘʥ ʭʠʟʤʘʪʣʘʨʛʘ, ʭʠʟʤʘʪʣʘʨʥʠ 

ʙʦסʣʠץʣʠʛʠ ʚʘ ʙʘʞʘʨʠʰ ʭʘʞʤʠʛʘ ʥʠʩʙʘʪʘʥ ʩʘʣʤʦץ ʢʦʵʬʬʠʮʝʥʪʣʘʨʠʥʠ ʤʝʟʦʥʣʠ ʘʚʪʦʤʘʪʠʢ 

˄ʟʛʘʨʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰ, ʷʲʥʠ ʭʠʟʤʘʪ ʤʫ״ʠʤʣʠʛʠʥʠ ʦʰʠʨʠʰ ʤʝʭʘʥʠʟʠʤʠʥʠ ˄ʨʥʘʪʠʰ 

ʥʘʪʠʞʘʩʠʜʘ ʭʠʟʤʘʪʣʘʨʥʠ ʩʘʤʘʨʘʣʠ ʪʘʥʣʘʰ ʤʫʤʢʠʥ ʙ˄ʣʘʜʠ. 
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 ʉʘʤʘʨʘʣʠ ʭʠʟʤʘʪʣʘʨʥʠ ʪʘʥʣʘʰ ʤʝʭʘʥʠʟʤʠ ʘʩʦʩʘʥ ʠʢʢʠ ʙʦʩץʠʯʜʘʥ ʠʙʦʨʘʪ, ʷʲʥʠ: 1) 

ʭʠʟʤʘʪʣʘʨʥʠʥʛ ʧʘʨʘʤʝʪʨʣʘʨʠʜʘʛʠ ʭʫʩʫʩʠʷʪʣʘʨʠ ʚʘ ʫʣʘʨʥʠʥʛ ˄ʟʘʨʦ ʤʫʥʦʩʘʙʘʪʠʥʠ ʙ˄ʡʠʯʘ 

ʤʫ״ʠʤʣʠʛʠʥʠ ʘʥʠץʣʘʰ, 2) ʭʠʟʤʘʪʜʘʥ ʬʦʡʜʘʣʘʥʫʚʯʠʛʘʯʘ ʙ˄ʣʛʘʥ ʦʨʘʣʠץʜʘ ʤʫ״ʠʤʣʠʢʣʘʨʥʠ 

ʘʥʠץʣʘʰ. ʅʘʟʘʨʜʘ ʪʫʪʠʣʘʸʪʛʘʥ ʭʠʟʤʘʪʣʘʨ ʩʘʣʤʦסʠʥʠ ˄ʟʛʘʨʪʠʨʫʚʯʠ ʤʝʭʘʥʠʟʤ ʘʩʦʩʠʥʠ 

ʪʫʨʣʠ ʤʝʟʦʥʣʘʨ, ʤʘʪʝʤʘʪʠʢ ʫʩʫʣʣʘʨ ʚʘ ʘʣʛʦʨʠʪʤʣʘʨ ʪʘʰʢʠʣ ʵʪʘʜʠ. 

ʍʠʟʤʘʪʣʘʨʥʠʥʛ ʧʘʨʘʤʝʪʨʠʢ ʭʫʩʫʩʠʷʣʘʨʠʥʠ ʘʥʠϨʣʦʚʯʠ ʤʝʭʘʥʠʟʤ 

 ʍʠʟʤʘʪ ʩʘʣʤʦסʠʛʘ ʪʘʲʩʠʨ ץʠʣʫʚʯʠ ʘʩʦʩʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ץʫʡʠʜʘʛʠʣʘʨ: 

1) ʭʠʟʤʘʪʜʘʛʠ ʵʢʩʧʝʨʪʣʘʨ ʢʦʵʬʬʠʮʝʥʪʠ;  

2) ʭʠʟʤʘʪʥʠʥʛ ʜʘʚʨʠʡʣʠʛʠ ʚʘ ʬʘʦʣʣʠʢ ʚʘץʪʠ; 

3) ʭʠʟʤʘʪ ʭʘʞʤʠ ʚʘ ʙʦסʣʠץʣʠʛʠ; 

 ʕʥʜʠ ʞʦʨʠʡ ʚʘץʪʜʘ ʭʠʟʤʘʪ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʢʦʤʧʣʝʢʩʣʠ ץʘʡʪʘ ʠʰʣʘʙ, ʤʫ״ʠʤʣʠʛʠʥʠ 

ʘʥʠץʣʘʰ ʤʝʭʘʥʠʟʠʤ ʬʫʥʢʮʠʷ ʚʘ ʘʣʛʦʨʠʪʤʣʘʨʠʥʠ ץʘʨʘʡʤʠʟ. 

ɺʘϨʪ ʬʫʥʢʮʠʷʩʠ 

 ɺʘץʪ ʬʫʥʢʮʠʷʩʠʛʘ ʤʘץʩʘʜʠ [a,b] ʦʨʘʣʠץʜʠ ʙʘʞʘʨʠʣʠʰʠ ʚʘ d ʞʦʨʠʡ ʚʘץʪʜʘ 

ʭʠʟʤʘʪʥʠʥʛ ʤʫ״ʠʤʣʠʛʠʥʠ ʬʦʠʟʠʜʘ ʘʥʠץʣʘʡʜʠ. 

( ) 1,1
100

+-=+-³= abnad
n

Af i , )..1( nidi = , )( bda i ¢¢  

1. ɺʘϨʪ ʠʥʪʝʨʚʘʣʠ 

 ʍʠʟʤʘʪʣʘʨʥʠʥʛ ʙʘʞʘʨʠʣʠʰʠ ʚʘץʪ ʦʨʘʣʠסʠ ei,2=a, ei,3=b ʧʘʨʘʤʝʪʨʣʘʨʠ ʚʘץʪ 

ʬʫʥʢʮʠʷʩʠʛʘ ʫʟʘʪʠʣʘʜʠ. ʅʘʪʠʞʘ ʢ˄ʨʩʘʪʛʠʯʠ Ů1 ʛʘ ץʘʡʜ ʵʪʠʣʘʜʠ. 

2. ʍʠʟʤʘʪʣʘʨ ʜʘʚʨʠʡʣʠʛʠ 

 ʍʠʟʤʘʪʣʘʨʥʠʥʛ ʜʘʚʨʠʡʣʠʛʠ ei,5=ds (dsÓ1) ʧʘʨʘʤʝʪʨʠʜʘ ʭʠʟʤʘʪʥʠʥʛ [a,b] ʠʥʪʝʨʚʘʣʜʘ 

ʥʝʯʪʘ ʤʘʨʪʘ ʪʘʢʨʦʨʣʘʥʠʰʠ ʢ˄ʨʩʘʪʠʣʘʜʠ. ɹʫʥʜʘ ʜʘʩʪʣʘʙ ʞʦʨʠʡ ʚʘץʪʥʠ (di) ץʘʡʩʠ ʜʘʚʨʛʘ (B) 

ʪʝʛʠʰʣʠ ʵʢʘʥʣʠʛʠ ʪʦʧʠʣʘʜʠ, ʢʝʡʠʥ ʤʘʟʢʫʨ ʜʘʚʨʥʠʥʛ ʙʦʰʣʘʥסʠʯ (Ba) ʚʘ ʷʢʫʥʠʡ (Bb) 

ʠʥʪʝʨʚʘʣʣʘʨʠ ʘʥʠץʣʘʥʘʜʠ. 

[ ] MdsaMMdsaBdsdB ba

i Ö+=-+=+= ),1(,1  

 ɸʥʠץʣʘʥʛʘʥ (B) ʜʘʚʨ [Ba, Bb] ʠʥʪʝʨʚʘʣʜʘ (di) ʞʦʨʠʡ ʚʘץʪʜʘ ʭʠʟʤʘʪʥʠʥʛ ʤʫʭʠʤʣʠʢ 

ʜʘʨʘʞʘʩʠʥʠ ʪʦʧʠʰ ʫʯʫʥ ʚʘץʪ ʬʫʥʢʮʠʷʩʠʛʘ ʫʟʘʪʠʣʘʜʠ. ʍʠʟʤʘʪ ʜʘʚʨʠʡʣʠʛʠ ʙ˄ʡʠʯʘ ʚʘץʪ 

ʬʫʥʮʠʷʩʠʜʘʥ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘ Ů2 ʛʘ ץʘʡʜ ʵʪʠʣʘʜʠ.  

3. ʍʠʟʤʘʪʣʘʨ ϲʘʞʤʠ 

 ʌʦʡʜʘʣʘʥʫʚʯʠ ʪʦʤʦʥʠʜʘʥ ʭʠʟʤʘʪʣʘʨʥʠʥʛ ʙʘʞʘʨʠʣʠʰʠ ʫʯʫʥ ʢʝʪʘʜʠʛʘʥ ʚʘץʪ ʭʠʟʤʘʪ 

 ʘʞʤʠ ei,9=dx (dxÓ1) ʧʘʨʘʤʝʪʨʠʜʘ ʙʝʨʠʣʘʜʠ. ʍʠʟʤʘʪ״ ʘʞʤʠ ʜʝʡʠʣʘʜʠ. ʍʠʟʤʘʪ״

ʤʫ״ʠʤʣʠʣʠʛʠʥʠ ˄ʟʛʘʨʪʠʨʠʰʜʘ ʭʘʞʤ ʧʘʨʘʤʝʪʨʠʜʘʛʠ dx ץʠʡʤʘʪʠ ʭʠʟʤʘʪʥʠ ei,3=b ʷʢʫʥʠʡ 

ʙʘʞʘʨʠʣʠʰ ץʠʡʤʘʪʠʜʘʥ ʘʡʨʠʣʘʜʠ. ɺʘץʪ ʬʫʥʮʠʷʩʠʛʘ ˄ʟʛʘʨʪʠʨʠʣʘʛʘʥ [a,bx] ʠʥʪʝʨʚʘʣ 

ʫʟʘʪʠʣʘʜʠ. ɸʛʘʨ ʭʠʟʤʘʪʜʘ ʜʘʚʨʠʡʣʠʢ ʤʘʚʞʫʜ ʙ˄ʣʩʘ, ״ʘʨ ʙʠʨ ʜʘʚʨ ʫʯʫʥ ʞʘʨʘʸʥ 

  .ʘʡʪʘʨʠʣʘʜʠץ

 ʅʘʪʠʞʘʜʘ ʙʝʨʠʣʛʘʥ [a,b] ʠʥʪʝʨʚʘʣʥʠʥʛ ʬʘץʘʪ [a,bx] ץʠʩʤʠʜʘ ʤʫʭʠʤʣʠʣʠʢ ʦʰʠʨʠʣʠʙ 

ʙʦʨʠʣʘʜʠ, [bx,b] ץʠʩʤʠʜʘ ʵʩʘ ʤʘʢʩʠʤʫʤ ץʠʡʤʘʪ ʙʝʨʠʣʘʜʠ. ʍʠʟʤʘʪ ״ʘʞʤʠ ʙ˄ʡʠʯʘ ʚʘץʪ 

ʬʫʥʮʠʷʩʠʜʘʥ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘ Ů3 ʛʘ ץʘʡʜ ʵʪʠʣʘʜʠ.  

4. ʍʠʟʤʘʪʥʠʥʛ ʙʦϤʣʠϨʣʠʛʠ 

 ʍʠʟʤʘʪʥʠ ʙʦסʣʠץʣʠʛʠʥʠ ʢ˄ʨʩʘʪʫʚʯʠ ei,7=db (dbÓ0) ʧʘʨʘʤʝʪʨ ʙʦʰץʘ ei,0 ʭʠʟʤʘʪʥʠʥʛ 

ʤʘʭʩʫʩ ʢʦʜʠʥʠ ʩʘץʣʘʡʜʠ. ɸʛʘʨ db>0 ʙ˄ʣʩʘ, ʭʠʟʤʘʪ ʙʘʞʘʨʠʣʠʰʠ ʙʦʰץʘ ʭʠʟʤʘʪʥʠ 

ʙʘʞʘʨʠʣʠʰʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠ, ʘʛʘʨ db=0 ʙ˄ʣʩʘ, ʭʠʟʤʘʪ ʙʦסʣʠץ ʵʤʘʩ. ʍʠʟʤʘʪʣʘʨ ʙʦסʣʠץʣʠʛʠ 

 :ʣʘʥʘʜʠץʫʡʠʜʘʛʠ ʢʝʪʤʘ-ʢʝʪʣʠʢʜʘ ʘʥʠץ

 1) ɸʛʘʨ ʞʦʨʠʡ ʭʠʟʤʘʪʥʠʥʛ ei,0 ʤʘʭʩʫʩ ʢʦʜʠʛʘ ʤʦʩ ʭʠʟʤʘʪ ʪ˄ʧʣʘʤʠʜʘʛʠ  eJ,7 

ʙʦסʣʠץʣʠʢ ʧʘʨʘʤʝʪʨʠʜʘʥ eJ*,7 ʵʣʝʤʝʥʪʣʘʨ ʤʘʚʞʫʜ ʙ˄ʣʩʘ, ʫ ״ʦʣʜʘ J* ʘʥʠץʣʘʥʛʘʥ 

ʭʠʟʤʘʪʣʘʨʥʠ eJ*,3  ʚʘץʪ ʧʘʨʘʤʝʨʠʜʘʥ ʤʘʢʩʠʤʫʤ ץʠʡʤʘʪ ʦʣʘʜʠ. 

)(max*
)3*,(

ba
J

=  
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 2) ɸʛʘʨ ʞʦʨʠʡ ʭʠʟʤʘʪʥʠʥʛ ʭʠʟʤʘʪ ״ʘʞʤʠ db>0 ʙ˄ʣʩʘ, ʫ ״ʦʣʜʘ db ץʠʡʤʘʪʠ ʭʠʟʤʘʪ 

ʪ˄ʧʣʘʤʠʜʘʛʠ  ʤʘʭʩʫʩ ʢʦʜʣʘʨʜʘʥ ץʠʜʠʨʠʣʘʜʠ. ʅʘʪʠʞʘ eK*,0 ʤʘʚʞʫʜ ʙ˄ʣʩʘ, K*  ʭʠʟʤʘʪʣʘʨʥʠ 

eK*,2  ʚʘץʪ ʧʘʨʘʤʝʨʠʜʘʥ ʤʠʥʠʤʫʤ ץʠʡʤʘʪ ʦʣʘʜʠ.  

)(min*
)2*,(

ab
K

=  

 ɸʥʠץʣʘʥʛʘʥ a* ʚʘ b* ץʠʡʤʘʪʣʘʨ ei,2-ei,3 ʞʦʨʠʡ ʭʠʟʤʘʪʥʠ  ʚʘץʪ ʧʘʨʘʤʝʪʨʠʛʘ ʷʥʛʠ 

 ʘʙʫʣʣʘʥʘʜʠ (ei,2=a*, ei,3b*)  ʚʘ ʭʠʟʤʘʪʥʠʥʛ [a*,b*] ʠʥʪʝʨʚʘʣʜʘ (di) ʞʦʨʠʡץ ʠʡʤʘʪ ʩʠʬʘʪʠʜʘץ

ʚʘץʪʜʘʛʠ ʭʠʟʤʘʪʥʠʥʛ ʤʫʭʠʤʣʠʢ ʜʘʨʘʞʘʩʠʥʠ ʪʦʧʠʰ ʫʯʫʥ ʚʘץʪ ʬʫʥʢʮʠʷʩʠʛʘ ʫʟʘʪʠʣʘʜʠ ʚʘ 

ʥʘʪʠʞʘ Ů4 ʛʘ ץʘʡʜ ʵʪʠʣʘʜʠ. 

 
 ʖץʦʨʠʜʘ ʭʠʟʤʘʪʣʘʨʥʠʥʛ ʧʘʨʘʤʝʪʨʣʘʨʠ ʚʘץʪ ʬʫʥʮʠʷʩʠʛʘ ʫʟʘʪʠʣʠʙ, ʤʦʩ ʨʘʚʠʰʜʘ Ů1, 

Ů2, Ů3 ʚʘ Ů4 ʬʦʠʟʣʠ ʥʘʪʠʞʘʣʘʨ ʦʣʠʥʜʠ. Ů0 ʙʠʣʘʥ ʭʠʟʤʘʪʣʘʨʜʘ ʤʫ״ʠʤʣʠʢʥʠ ʢ˄ʨʩʘʪʫʚʯʠ ei,15 

ʢʦʬɻʬʠʮʝʥʪ ʧʘʨʘʤʝʪʨʠʥʠ ʙʝʣʛʠʣʘʡʤʠʟ. ʋʰʙʫ Ů={Ům} ʪ˄ʧʣʘʤ ʵʣʝʤʝʥʪʣʘʨʠʥʠ ץʘʡʪʘ ʠʰʣʘʙ, 

ʞʦʨʠʡ ʚʘץʪʜʘ ʭʠʟʤʘʪʣʘʨʥʠʥʛ ʤʫ״ʠʤʣʠʛʠʥʠ ʘʥʠץʣʘʰʜʘ ˄ʨʪʘ ʘʨʠʬʤʝʪʠʢ ʦʣʠʥʘʜʠ. 

ä
=

=
n

in 1

1

1
ee . 

 Ů={Ůi: i=1..n} ʪ˄ʧʣʘʤ ʵʣʝʤʝʥʪʣʘʨʠ ʬʦʠʟʜʘ ʙ˄ʣʛʘʥʣʠʛʠ ʫʯʫʥ ʫʣʘʨ [0,1] ʦʨʘʣʠסʠʛʘ 

ʪ˄ʢʘʟʠʣʘʜʠ, ʭʠʟʤʘʪʥʠʥʛ ʤʫ״ʠʤʣʠʣʠʢ ʢʦʵʬʬʠʮʝʥʪʠʛʘ ץ˄ʰʠʣʘʜʠ.  

.1000,10,20

100/

0

0

¢¢¢¢¢¢

+=

eee

eee
 

 ɹʫ ʬʦʨʤʫʣʘ ʭʠʟʤʘʪʣʘʨʥʠʥʛ ʞʦʨʠʡ ʚʘץʪʜʘʛʠ ʤʫ״ʠʤʣʠʛʠʥʠ ʢ˄ʨʩʘʪʘʜʠ. 

ʍʠʟʤʘʪʜʘʥ ʬʦʡʜʘʣʘʥʫʚʯʠʛʘʯʘ ʙ˄ʣʛʘʥ ʦʨʘʣʠϨʜʘ ʤʫϲʠʤʣʠʢʣʘʨʥʠ ʘʥʠϨʣʘʰ 

 ɹʫ ʤʝʭʘʥʠʟʠʤʥʠ סʦʷʩʠ ʰʫʥʜʘʥ ʠʙʦʨʘʪʢʠ, ʫʥʜʘ ʭʠʟʤʘʪʥʠʥʛ ˄ʟʛʘʨʪʠʨʠʣʛʘʥ 

ʤʫ״ʠʤʣʠʢ ʢʦʵʬʬʠʮʝʥʪʣʘʨʠ ʦʨץʘʣʠ ʬʦʡʜʘʣʘʥʫʚʯʠʛʘ ʙʘʨʯʘ ʸʢʠ ʯʝʢʣʠ ʩʦʥʜʘʛʠ ʭʠʟʤʘʪʣʘʨʥʠ 

ʨʝʡʪʠʥʛʠʥʠ ʘʥʠץʣʘʙ ʪʘץʜʠʤ ʵʪʠʰʜʠʨ. ʄʝʭʘʥʠʟʤʥʠ ץʫʨʠʰʥʠ ʩʦʜʜʘʣʘʰʪʠʨʠʰ ʤʘץʩʘʜʠʜʘ 

ʬʘץʘʪ k-ʬʦʡʜʘʣʘʥʫʚʯʠʛʘ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨʥʠ ץʘʨʘʡʤʠʟ. 

ʈʝʡʪʠʥʛʠʥʠ ʘʥʠץʣʘʰ ʬʫʥʢʮʠʷʩʠ (Rf) 

 ʈʝʡʪʠʥʛʠ ʘʥʠץʣʘʰ ʬʫʥʢʮʠʷʩʠ X={ xi} ʚʝʢʪʦʨʠʥʠ xi ʵʣʝʤʝʥʪʣʘʨʥʠ Y ʤʝʟʦʥ ʙ˄ʡʠʯʘ 

ʩʘʨʘʣʘʰ, ʩʘʨʘʣʘʥʛʘʥ ʵʣʝʤʝʥʪʣʘʨʥʠ ʢʘʤʘʡʠʰ ʸʢʠ ˄ʩʠʰ ʪʘʨʪʠʙʠʜʘ ʞʦʡʣʘʰʪʠʨʠʙ, ʫʣʘʨʜʘʥ 

ʜʘʩʪʣʘʙʢʠ m ʪʘʩʠʥʠ ʥʘʪʠʞʘ ʩʠʬʘʪʠʜʘ ץʘʡʪʘʨʠʰ ʚʘʟʠʬʘʩʠʥʠ ʙʘʞʘʨʘʜʠ. ʌʫʥʢʮʠʷ ʫʯʪʘ 

ʘʨʛʫʤʝʥʪʜʘʥ ʠʙʦʨʘʪ: xi ʵʣʝʤʝʥʪʣʘʨ, Y ʤʝʟʦʥ ʚʘ m ʩʦʥ. ʅʘʪʠʞʘʜʘ ʩʘʨʘʣʘʥʛʘʥ m ʪʘ ʵʣʝʤʝʥʪ 

 .ʘʡʪʘʨʠʣʘʜʠץ

}.{}){,),(( ji xxmYextRf =  

 ɹʫ ʝʨʜʘ ʘʛʘʨ Y>0 (Y<0) ʙ˄ʣʩʘ, ʠʥʪʝʨʚʘʣʜʘʛʠ xi ʵʣʝʤʝʥʪʣʘʨʠʜʘʥ ʤʘʢʩʠʤʫʤ 

(ʤʠʥʠʤʫʤ) Y ʛʘ ʷץʠʥ ʙ˄ʣʛʘʥ m ʪʘ ʵʣʝʤʝʥʪʥʠ ʪʘʥʣʘʰ ʙʘʞʘʨʠʣʘʜʠ, ʘʢʩ ״ʦʣʘ xi ʛʘ ʤʝʟʦʥ 

 .ʣʣʘʥʠʣʤʘʡʜʠ˄ץ

 ʌʦʡʜʘʣʘʥʫʚʯʠʣʘʨʛʘ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨʥʠ ʞʘʨʘʸʥ ʩʭʝʤʘʩʠʛʘ ʙʠʥʦʘʥ 3 ʪʘ 

ʩʠʥʬʛʘ ʘʞʨʘʪʠʣʠʙ ʩʘʤʘʨʘʜʦʨʣʠʛʠ ʘʥʠץʣʘʥʘʜʠ: 

ɸ-ʩʠʥʬ. ʃʘʚʦʟʠʤʛʘ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨ ʩʘʤʘʨʘʜʦʨʣʠʛʠ 

a b 

max(J*) 

a* b*  

min(K*) 

J* 

K* 
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 I . ʃʘʚʦʟʠʤʣʘʨʛʘ ʚʘʟʠʬʘʣʘʨ ʦʨϨʘʣʠ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨ ʨʝʡʪʠʥʛʠʥʠ ʘʥʠϨʣʘʰ 

ʰʫʥʜʘʥ ʠʙʦʨʘʪʢʠ, ʙʫʥʜʘ ʭʠʟʤʘʪʣʘʨʥʠʥʛ ʞʦʨʠʡ ʚʘץʪʜʘʛʠ ʤʫ״ʠʤʣʠʛʠʥʠ ʢ˄ʨʩʘʪʫʚʯʠ Ůj 

ʢʘʪʪʘʣʠʢʣʘʨ 
k

jiG ,  ʢʦʵʬʬʠʮʝʥʪʣʘʨʛʘ ʢ˄ʧʘʡʪʠʨʠʣʘʜʠ ʚʘ ʤʫ״ʠʤ ʙ˄ʣʛʘʥ ʭʠʟʤʘʪʣʘʨ ʩʦʥʠ 

ʢ˄ʨʩʘʪʠʣʛʘʥ ״ʦʣʜʘ Rf ʛʘ ʫʟʘʪʠʣʘʜʠ. 

}{}){,),1(( ,

kk

ji

j GGmextRf =³e ,  kiGF i ..1},{1

1 =Ç=  

 II . ʃʘʚʦʟʠʤʣʘʨʛʘ ʚʘʟʠʬʘʣʘʨʩʠʟ ʪ˄Ϥʨʠʜʘʥ-ʪ˄Ϥʨʠ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨ 

ʨʝʡʪʠʥʛʠʥʠ ʘʥʠϨʣʘʰ. 

}{}){,),1(( ,

kk

ji

j VVmextRf =³e ,  kiVF i ..1},{1

2 =Ç=  

 
1

1F , 
1

2F  - ʭʠʟʤʘʪʣʘʨʜʘʥ ʩʘʤʘʨʘʣʠ ʪʘʥʣʘʥʛʘʥʠ. 

 ɸ-ʩʠʥʬʜʘ ʣʘʚʦʟʠʤʣʘʨʠʛʘ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨ: 
1

2

1

1

1 FFF Ç= .  

ɺ-ʩʠʥʬ. ɺʘʟʠʬʘʣʘʨ ʦʨץʘʣʠ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨ 

 ʌʦʡʜʘʣʘʥʫʚʯʠʛʘ ʙʠʨʠʢʪʠʨʠʣʛʘʥ ʚʘʟʠʬʘʣʘʨʜʘʛʠ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨ 

ʩʘʤʘʨʘʜʦʨʣʠʛʠʥʠ ʘʥʠץʣʘʰ ɸ-ʩʠʥʬʜʘʛʠ ʢʘʙʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ. 

}{}){,),1(( ,,

2

ji

k

ji

j QVmextRfF =³= e . 

 F2 - ʚʘʟʠʬʘʣʘʨʘʛʠ ʭʠʟʤʘʪʣʘʨʜʘʥ ʩʘʤʘʨʘʣʠ ʪʘʥʣʘʥʛʘʥʣʘʨʠ. 

ʉ-ʩʠʥʬ. ʊ˄סʨʠʜʘʥ-ʪ˄סʨʠ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨ 

 ɹʫʥʜʘ Ůj ʭʠʟʤʘʪʣʘʨ ʤʫ״ʠʤʣʠʛʠ Wi ʢʦʵʬʬʠʮʝʥʪʣʘʨʠʛʘ ʢ˄ʧʘʡʪʠʨʠʣʘʜʠ. 

}{}){,),1((3

ii

j WWmextRfF =³= e . 

 F3 - ʪ˄סʨʠʜʘʥ-ʪ˄סʨʠ ʭʠʟʤʘʪʣʘʨʜʘʥ ʩʘʤʘʨʘʣʠ ʪʘʥʣʘʥʛʘʥʣʘʨʠ. 

 ʋʤʫʤʠʡ ״ʦʣʜʘ ʬʦʡʜʘʣʘʥʫʚʯʠʛʘ ʙʘʨʯʘ ʩʠʥʬʣʘʨ ʦʨץʘʣʠ ʢ˄ʨʩʘʪʠʣʘʜʠʛʘʥ ʭʠʟʤʘʪʣʘʨ 

ʩʘʤʘʨʘʣʠ ʪʘʥʣʘʰ ʤʝʭʘʥʠʟʠʤʠ ʥʘʪʠʞʘʩʠʜʘ ʫʰʙʫ ʩʘʨʘʣʘʥʛʘʥ ʭʠʟʤʘʪʣʘʨ ʤʘʞʤʫʘʩʠ ʧʘʡʜʦ 

ʙ˄ʣʘʜʠ. 
iFFFFF Ç=ÇÇ= 321
. 

 ɸʭʙʦʨʦʪ ʪʠʟʠʤʠ (ɸʊ)ʜʘ ʩʘʤʘʨʘʣʠ ʭʠʟʤʘʪʣʘʨʥʠ ʪʘʥʣʘʰ ʤʘʩʘʣʘʩʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ 

ʞʘʨʘʸ ʩʭʝʤʘʩʠʜʘʛʠ ʦʙʲʝʢʪ ʚʘ ʘʣʦʤʘʪʣʘʨʛʘ ʙʝʣʛʠʣʘʰ ʢʠʨʠʪʠʣʠʰʠ ʫʣʘʨ ʦʨʘʩʠʜʘʛʠ 

ʤʫʥʦʩʘʙʘʪʣʘʨ ʙ˄ʡʠʯʘ ʢʝʪʤʘ-ʢʝʪʣʠʢʜʘ ״ʠʩʦʙʣʘʰʣʘʨ ʶʨʠʪʠʰʥʠ ʪʘʲʤʠʥʣʘʡʜʠ.  

 ɾʦʨʠʡ ʚʘץʪʜʘ ʬʦʡʜʘʣʘʥʫʚʯʠ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʛʘʥ ״ʦʣʜʘ ʶץʦʨʠʜʘ 

ʪʘʜץʠץ ʵʪʠʣʛʘʥ ʩʘʤʘʨʘʣʠ ʭʠʟʤʘʪʥʠ ʪʘʥʣʘʰ ʤʝʭʘʥʠʟʠʤʠʜʘ ץ˄ʣʣʘʥʠʣʛʘʥ ʤʝʟʦʥʣʘʨ, 

ʤʘʪʝʤʘʪʠʢ ʫʩʫʣʣʘʨʥʠʥʛ ʘʣʛʦʨʠʪʤʠʢ ʙʘʞʘʨʠʣʠʰ ʥʘʪʠʞʘʩʠʜʘ ɸʊ ʫʯʫʥ ʠʥʪʝʣʣʝʢʪʫʘʣ 

ʭʠʟʤʘʪʣʘʨʥʠ ʪʘʥʣʘʰ ʤʦʜʫʣʠʥʠ ʷʨʘʪʠʰʛʘ ʘʩʦʩ ʙ˄ʣʘʜʠ. 

 ʖץʦʨʠʜʘ ɸʊʜʘ ʨʝʘʣ ʚʘץʪʜʘ ʬʦʡʜʘʣʘʥʫʚʯʠʛʘ ʪʘץʜʠʤ ʵʪʠʣʘʸʪʛʘʥ ʵʣʝʢʪʨʦʥ 

ʭʠʟʤʘʪʣʘʨʥʠ ʤʫ״ʠʤʣʠʛʠ ʙ˄ʡʠʯʘ ʠʥʪʝʣʣʝʢʪʫʘʣ ʩʘʤʘʨʘʣʠ ʪʘʥʣʘʰ ʤʘʩʘʣʘʩʠ ʝʯʠʤʠʤʥʠ ץʘʨʘʙ 

˄ʪʜʠʢ. ʄʘʩʘʣʘʥʠ ʪʘʜץʠץ ʵʪʠʰ ʞʘʨʘʸʥʠʜʘ ʭʠʟʤʘʪʣʘʨ ʪʘץʜʠʤ ʵʪʠʰ ʞʘʨʘʸʥʠʥʠ ʘʥʠץ 

ʢ˄ʨʩʘʪʫʚʯʠ ʞʘʨʘʸʥ ʩʭʝʤʘʩʠ ʠʰʣʘʙ ʯʠץʠʣʜʠ ʚʘ ʙʫ ʩʭʝʤʘʜʘʛʠ ״ʘʨ ʙʠʨ ʦʙʲʝʢʪ ʚʘ 

ʘʣʦʤʘʪʣʘʨʛʘ ʙʘʞʘʨʠʣʠʰʠ ʙ˄ʡʠʯʘ ʙʝʣʛʠʣʘʰʣʘʨ ʢʠʨʠʪʠʣʜʠ, ʫʣʘʨʥʠʥʛ ʤʘץʩʘʜ ʚʘ ʚʘʟʠʬʘʣʘʨʠ 

 ʭʠʟʤʘʪʣʘʨʥʠ ,ץʣʘʰʪʠʨʠʣʜʠ. ɾʘʨʘʸʥ ʩʭʝʤʘʛʘ ʤʫʚʦʬʠץʘʤʜʘ ʠʯʢʠ ʧʘʨʘʤʝʪʨʣʘʨʠ ʘʥʠ״

ʪʘץʜʠʤ ʵʪʫʚʯʠ ʦʙʲʝʢʪʣʘʨʥʠʥʛ ʥʘʪʠʞʘʚʠʡ ʘʣʦʤʘʪʣʘʨʠ ʘʥʠץʣʘʥʜʠ (11-14). ʍʠʟʤʘʪʣʘʨʥʠ 

ʩʘʤʘʨʘʣʠ ʪʘʥʣʘʰ ʭʫʩʫʩʠʷʪʣʘʨʠʜʘʥ ʭʠʟʤʘʪʥʠʥʛ ʩʘʣʤʦץʣʠʛʠʥʠ ˄ʟʛʘʨʪʠʨʠʰ ʤʝʭʘʥʠʟʠʤʠ 

˄ʨʥʘʪʠʣʜʠ.  

 ʍʫʣʦʩʘ ץʠʣʠʙ ʘʡʪʘʜʠʛʘʥ ʙ˄ʣʩʘʢ, ʬʦʡʜʘʣʘʥʫʚʯʠʛʘ ʵʣʝʢʪʨʦʥ ʭʠʟʤʘʪʣʘʨʥʠ ʤʫ״ʠʤʣʠʢ 

ʧʘʨʘʤʝʪʨʣʘʨʠ ʙ˄ʡʠʯʘ ʩʘʤʘʨʘʣʠ ʪʘʥʣʘʰ ʤʘʩʘʣʘʩʠ ˄ʟ ʝʯʠʤʠ ʪ˄ʣʠץ ʪʦʧʜʠ. ʄʘʟʢʫʨ ʩʘʤʘʨʘʣʠ 

ʪʘʥʣʘʰʛʘ ʢʠʨʠʪʠʣʛʘʥ ʤʝʭʘʥʠʟʤʠ ɸʊʣʘʨʠʜʘ ʭʠʟʤʘʪʣʘʨʥʠ ʩʘʤʘʨʘʣʠ ʪʘץʜʠʤ ʵʪʫʚʯʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣ ʪʠʟʠʤʥʠ ʷʨʘʪʠʰʛʘ ʟʘʤʠʥ ʙ˄ʣʠʙ ʭʠʟʤʘʪ ץʠʣʘʜʠ. 
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ʆɹʒɽʂʊʃɸʈʅʀʅɻ ʍʆʉʉɸʃɸʈʀɼɸʅ  ʉʀʅʌʃɸʈɻɸ ʍʆʉ ɹɽʃɻʀʃɸʈʅʀ 

ʐɸʂʃʃɸʅʊʀʈʀʐ ɸʃɻʆʈʀʊʄʀ ɺɸ ɼɸʉʊʋʈʀʁ ʊɸʒʄʀʅʆʊʀ 

 

ϧ.ɸ.ɹʝʢʤʫʨʘʪʦʚ (ʊɸʊʋ ʉʘʤʘʨϨʘʥʜ ʬʠʣʠʘʣʠ, ʜʦʮʝʥʪ)  

 

ʄʘץʦʣʘʜʘ ʵʪʘʣʦʥ ʪʘʥʣʦʚʜʘʛʠ ״ʘʨ ʙʠʨ ʩʠʥʬʛʘ ʭʦʩ ʙ˄ʣʛʘʥ 3 ʪʘ ʪʠʧʣʠ ʙʝʣʛʠʣʘʨ 

ʪʫʰʫʥʯʘʣʘʨʠ, ʪʘʲʨʠʬʣʘʨʠ ʚʘ ʫʣʘʨʥʠ ʪʘʥʣʘʰʥʠʥʛ ʷʥʛʠ ʤʝʟʦʥʣʘʨʠ ʢʠʨʠʪʠʣʛʘʥ. ʂʠʨʠʪʠʣʛʘʥ 

ʫʰʙʫ ʤʝʟʦʥʣʘʨ ʘʩʦʩʠʜʘ ʦʙʲʝʢʪʣʘʨʥʠʥʛ ʙʦʰʣʘʥסʠʯ ʭʦʩʩʘʣʘʨʠʜʘʥ ״ʘʨ ʙʠʨ ʩʠʥʬʛʘ ʭʦʩ 

ʙʝʣʛʠʣʘʨʥʠ ʪʘʥʣʘʰ, ʙʝʣʛʠʣʘʨ ʩʦʥʠʥʠʥʛ ʢʝʩʢʠʥ ʢʘʤʘʡʠʰʠʛʘ ʚʘ ʷʥʛʠ ʦʙʲʝʢʪʣʘʨʥʠ ʘʥʛʣʘʰʜʘ 

   .ʠʡ ʙʝʣʛʠʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰʛʘ ʦʣʠʙ ʢʝʣʘʜʠץʠץʘ״

ɸʡʪʘʡʣʠʢ  j)iű,V(VV,...,VV jir1 ¸== 1   ʵʪʘʣʦʥ ʪʘʥʣʦʚ ʙʝʨʠʣʛʘʥ ʙ˄ʣʩʠʥ.  ɹʫ ʝʨʜʘ ״ʘʨ 

ʙʠʨ  )rppj m1,j1.r;(pVX ==Í  ʦʙʲʝʢʪ  n -˄ʣʯʦʚʣʠ ʩʦʥʣʠ ʭʦʩʩʘʣʘʨʜʘʥ ʠʙʦʨʘʪ, ʷʲʥʠ  

)x,........,(xX n

pi

1

pipj = . Vʵʪʘʣʦʥ ʪʘʥʣʦʚʜʘ  
qV  ʦʨץʘʣʠ ʠʭʪʠʸʨʠʡ ʩʠʥʬʥʠ VV j Í , ʷʲʥʠ 

jq VV "=  ʚʘ 

Vp
ʦʨץʘʣʠ ʙʘʨʯʘ ץʦʣʛʘʥ ʩʠʥʬʣʘʨʥʠ, ʷʲʥʠ V\VV qp = ʙʝʣʛʠʣʘʡʤʠʟ. 

ʊʘʣʘʙ ץʠʣʠʥʘʜʠ, V  ʵʪʘʣʦʥ ʪʘʥʣʦʚʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ״ʘʨ ʙʠʨ 
qV  ʩʠʥʬʛʘ ʭʦʩ  3 ʪʘ 

ʪʠʧʣʠ ʙʝʣʛʠʣʘʨ ʪʠʟʠʤʦʩʪʠʣʘʨʠʥʠ ʰʘʢʣʣʘʥʪʠʨʠʰ  ʚʘ ʫʣʘʨʛʘ ʤʦʩ ʰʫʥʜʘʡ )(XRq
 ʘʙʫʣץ ʘʨʦʨץ 

 ʦʠʜʘʣʘʨץ ʫʨʠʰ ʢʝʨʘʢʢʠ, ʫʰʙʫץ  ʦʠʜʘʣʘʨʥʠץ ʠʣʫʚʯʠץ
qV  ʩʠʥʬ ʦʙʲʝʢʪʣʘʨʠʥʠ Vp

 ʩʠʥʬ 

ʦʙʲʝʢʪʣʘʨʠʜʘʥ ʭʘʪʦʩʠʟ ʘʞʨʘʪʩʠʥ.  

ɸʡʪʘʡʣʠʢ, V)ʍ,...,(ʍX l1 Í=  ʦʙʲʝʢʪʣʘʨʜʘ ץʘʥʜʘʡʜʠʨ ix  ʭʦʩʩʘ ʙʝʨʠʣʛʘʥ ʚʘ ʫʥʛʘ id  

ʵʢʚʠʚʘʣʝʥʪʣʠʢ ʤʫʥʦʩʘʙʘʪʠ  ʤʦʩ ץ˄ʡʠʣʛʘʥ ʙ˄ʣʩʠʥ. ʋ ״ʦʣʜʘ ix  ʭʦʩʩʘʜʘʥ  id  ʵʢʚʠʚʘʣʝʥʪʣʠʢ 

ʤʫʥʦʩʘʙʘʪʠ ʘʩʦʩʠʜʘ ʠʢʢʠʪʘ 
qiU  ʚʘ  

piU ( VUU piqi =8 ) ʵʢʚʠʚʘʣʝʥʪ ʩʠʥʬʣʘʨ ״ʦʩʠʣ ʙ˄ʣʘʜʠ. id  

ʵʢʚʠʚʘʣʝʥʪʣʠʢ ʤʫʥʦʩʘʙʘʪʠʛʘ ʤʠʩʦʣ ʩʠʬʘʪʠʜʘ:  

îí

î
ì
ë =¢
=

ʭʦʣʣʘʨʜʘʙʦʰʢʘ0,

l1,jɛx ʫʯʫʥʙʝʣʛʠʣʘʨʠ  ʙʘʨʯʘ ʦʙʲʝʢʪʥʠʥʛXʘʛʘʨ1,
)(Xd

iji

i

ji

ji

)(       (1) 

ʸʢʠ                                                                                                                        

   
îí

î
ì
ë =
=

ʭʦʣʜʘʘʢʩ0,

ʙ˄ʣʩʘʵʛʘʭʦʩʩʘʛʘ1,l(jxʦʙʲʝʢʪXʘʛʘʨ1,
)(Xd

ji

i

ji

ji

) ,                                   (2)  

ʙʫ ʝʨʜʘ iɛ- ʙʝʨʠʣʛʘʥ ʸʢʠ ʘʣʛʦʨʠʪʤ ʘʩʦʩʠʜʘ ʘʥʠץʣʘʥʘʜʠʛʘʥ ʯʝʛʘʨʘʚʠʡ ץʠʡʤʘʪ (ʧʦʨʦʛ),  
qiU  - 

1)(Xd i

ji =  ʰʘʨʪʥʠ ץʘʥʦʘʪʣʘʥʪʠʨʫʚʯʠ VX i

j Í  ʦʙʲʝʢʪʣʘʨ ʪ˄ʧʣʘʤʦʩʪʠ, 
piU  - 0)(Xd i

ji =  ʰʘʨʪʥʠ 

ʘʥʦʘʪʣʘʥʪʠʨʫʚʯʠ VXץ i

j Í  ʦʙʲʝʢʪʣʘʨ ʪ˄ʧʣʘʤʦʩʪʠ. 

 ʫʡʠʜʘʛʠ ʙʝʣʛʠʣʘʰʥʠ ʢʠʨʠʪʘʤʠʟפ

îí

î
ì

ë

=

=
=

0dʘʛʘʨx

1dʘʛʘʨx
x

i

_

i

ii
d

i
i  

ʋ ״ʦʣʜʘ )
_

i

d

ii

d

i

d

i xxʸʢʠx(xx iii ==  ʭʦʩʩʘ  
qV  ʩʠʥʬʛʘ ʭʦʩ ʙʝʣʛʠ ʙ˄ʣʘʜʠ, ʘʛʘʨʜʘ  (1) ʸʢʠ (2) 

ʤʫʥʦʩʘʙʘʪʣʘʨ ʘʩʦʩʠʜʘ ״ʦʩʠʣ ץʠʣʠʥʛʘʥ 
qiU  ʚʘ 

piU  ʪ˄ʧʣʘʤʦʩʪʠʣʘʨ ʫʯʫʥ  

1==ÆØÌØ=ÆØÌÙ=ÆØÌØ=ÆØÌ ű)V(U)U(Vű)V(U)U(Vű)V(U)U(Vű)V(U)U(V qqiqipppipiqqqipippqiqiq
    

(3) 

ʸʢʠ 

1ű)V(Uű)V(U)U(Vű)V(Uű)V(U)U(V pqippipiqppipqiqiq =¸ÆØ¸ÆØËÙ¸ÆØ¸ÆØË      (4) 

ʸʢʠ 

1=¸ÆØÌØËÙ¸ÆØÌØË ű)V(U)U(V)V(Uű)V(U)U(V)V(U qqiqipqpiqpipipqqi
        (5) 

ʙʘʞʘʨʠʣʩʘ. 
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qV  ʩʠʥʬʛʘ ʭʦʩ k -ʪʠʧʣʠ ʙʝʣʛʠʥʠ )1,3(kxk

qi =  ʙʠʣʘʥ, )1,3(kxk

qi = ʙʝʣʛʠʛʘ ʤʦʩ ʢʝʣʫʚʯʠ 

ʪ˄ʧʣʘʤʦʩʪʠʣʘʨʠʥʠ k

qiU  ʚʘ k
piU  ʙʠʣʘʥ ʙʝʣʛʠʣʘʡʤʠʟ.  

ɸʡʪʘʡʣʠʢ, VʍÍ ʦʙʲʝʢʪʣʘʨʜʘ 
qV  ʩʠʥʬʛʘ ʭʦʩ ʙʝʣʛʠ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ 

ʘʥʜʘʡʜʠʨ idץ

ix ʭʦʩʩʘ ʙʝʨʠʣʛʘʥ ʙ˄ʣʩʠʥ. ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, id

ix ʭʦʩʩʘʜʘʥ 
id  ʵʢʚʠʚʘʣʝʥʪʣʠʢ 

ʤʫʥʦʩʘʙʘʪʠ ʘʩʦʩʠʜʘ ״ʦʩʠʣ ʙ˄ʣʛʘʥ 
qiU  ʚʘ 

piU   ʪ˄ʧʣʘʤʦʩʪʠʣʘʨʠ ʫʯʫʥ (3) ʤʫʥʦʩʘʙʘʪ 

ʙʘʞʘʨʠʣʩʠʥ. ɹʫ ״ʦʣʜʘ (3) ʤʫʥʦʩʘʙʘʪʛʘ ʙʠʥʦʘʥ id

ix ʭʦʩʩʘ 
qV  ʩʠʥʬʛʘ ʭʦʩ  1

qix  ʙʠʨʠʥʯʠ 

ʪʠʧʣʠ ʙʝʣʛʠ ʙ˄ʣʘʜʠ ʚʘ 1

qix  ʙʝʣʛʠʛʘ ʤʦʩ ʢʝʣʫʚʯʠ 1

qiU  ʚʘ  1

piU  ʪ˄ʧʣʘʤʦʩʪʠʣʘʨʠ ʫʯʫʥ   

1ű))V\(Uű)V\((Uű))V\(Uű)V\((U p

1

qiq

1

pip

1

piq

1

qi ==Ø=Ù=Ø=                             (6) 

ʙʘʞʘʨʠʣʘʜʠ. 

ɼʝʤʘʢ, (3) ʚʘ (6) ʤʫʥʦʩʘʙʘʪʣʘʨʥʠʥʛ ʙʘʞʘʨʠʣʠʰʠʜʘʥ ʭʫʣʦʩʘ ץʠʣʘʜʠʛʘʥ ʙ˄ʣʩʘʢ, 
qV  

ʩʠʥʬʛʘ ʭʦʩ ʪʘʥʣʘʥʛʘʥ 1

n

1

)q(i

1

1)q(i

1

qi 1
o

xxx,x ,...,, 2++
 ʙʠʨʠʥʯʠ ʪʠʧʣʠ ʙʝʣʛʠʣʘʨ ʪʝʥʛ ʢʫʯʣʠ 

ʘʨ ʙʠʨʠ  V״ ʠʩʦʙʣʘʥʘʜʠ ʚʘ ʫʣʘʨʥʠʥʛ״  ʵʪʘʣʦʥ ʪʘʥʣʦʚʜʘʛʠ 
qV  ʩʠʥʬ ʦʙʲʝʢʪʣʘʨʠʥʠ Vp

 ʩʠʥʬ 

ʦʙʲʝʢʪʣʘʨʠʜʘʥ ʭʘʪʦʩʠʟ ʘʞʨʘʪʠʰʥʠ ʪʘʲʤʠʥʣʘʡʜʠ.  

ɸʡʪʘʡʣʠʢ, Vʵʪʘʣʦʥ ʪʘʥʣʦʚʜʘʥ (4) ʤʫʥʦʩʘʙʘʪʥʠ ץʘʥʦʘʪʣʘʥʪʠʨʫʚʯʠ 
qV  ʩʠʥʬʛʘ ʭʦʩ 

ʙ˄ʣʛʘʥ 
2

n

2

)q(i

2

1)q(i

2

qi 2
xxx,x ,...,, 2++  ʠʢʢʠʥʯʠ ʪʠʧʣʠ ʙʝʣʛʠʣʘʨ ʪʘʥʣʘʥʛʘʥ ʙ˄ʣʩʠʥ. ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, 

ʫʰʙʫ ʙʝʣʛʠʣʘʨʜʘʥ 2

qix  ʙʝʣʛʠ ʪʘʥʣʘʥʛʘʥ ʙ˄ʣʩʠʥ  ʚʘ ʫʥʛʘ ʤʦʩ ʢʝʣʫʚʯʠ 2

qiU  ʚʘ  2piU  

ʪ˄ʧʣʘʤʦʩʪʠʣʘʨʠ ʫʯʫʥ  

1ű))U\(V)U((Vű))U\(V)U((V 2

qip

2

piq

2

pip

2

qiq =¸ØËÙ¸ØË .                                (7) 

ʙʘʞʘʨʠʣʩʠʥ. 

ʅʘʚʙʘʪʜʘʛʠ 
2

1)q(ix +  ʙʝʣʛʠʥʠ ʪʘʥʣʘʰ  ʫʯʫʥ  

1))U/U(V)U((V))U/U(V)U((V 2

1)q(i

2

qip

2

1)p(iq

2

1)p(i

2

pip

2

1)q(iq =ÌØËÙÌØË ++++
.                (8) 

ʙʘʞʘʨʠʣʠʰʠ ʪʘʣʘʙ ʵʪʠʣʘʜʠ. 

ɸʛʘʨ 2

1)q(ix +
 ʙʝʣʛʠ ʫʯʫʥ (8) ʤʫʥʦʩʘʙʘʪ ʙʘʞʘʨʠʣʩʘ, ʫ ״ʦʣʜʘ ʫʰʙʫ ʙʝʣʛʠ ʪʘʥʣʘʥʘʜʠ, ʘʢʩ 

  .ʦʣʜʘ ʵʲʪʠʙʦʨʛʘ ʦʣʠʥʤʘʡʜʠ. ɹʫ ʞʘʨʘʸʥ (11) ʤʫʥʦʩʘʙʘʪ ʙʘʞʘʨʠʣʛʫʥʯʘ ʜʘʚʦʤ ʵʪʪʠʨʠʣʘʜʠ״

ɸʡʪʘʡʣʠʢ, Vʵʪʘʣʦʥ ʪʘʥʣʦʚʜʘʥ (5) ʤʫʥʦʩʘʙʘʪʥʠ ץʘʥʦʘʪʣʘʥʪʠʨʫʚʯʠ 
qV  ʩʠʥʬʛʘ ʭʦʩ 

ʙ˄ʣʛʘʥ 3

n

3

)q(i

3

1)q(i

3

qi 3
xxx,x ,...,, 2++

 ʫʯʠʥʯʠ ʪʠʧʣʠ ʙʝʣʛʠʣʘʨ ʪʘʥʣʘʥʛʘʥ ʙ˄ʣʩʠʥ. ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, 

ʫʰʙʫ  ʙʝʣʛʠʣʘʨʜʘʥ 
3

qix  ʙʝʣʛʠ ʪʘʥʣʘʥʛʘʥ ʙ˄ʣʩʠʥ  ʚʘ ʫʥʛʘ ʤʦʩ ʢʝʣʫʚʯʠ 3

qiU  ʚʘ  3

piU  

ʪ˄ʧʣʘʤʦʩʪʠʣʘʨʠ ʫʯʫʥ  

1))U(Vű)U\((V))U(Vű)U\((V 3

qip

3

piq

3

pip

3

qiq =ËØ¸ÙËØ¸                                (9) 

ʙʘʞʘʨʠʣʩʠʥ. 

k -ʪʠʧʣʠ ʙʝʣʛʠʣʘʨʜʘʥ ʰʘʢʣʣʘʥʪʠʨʠʣʛʘʥ k

n

k

)q(i

k

1)q(i

k

qi k
o

xxx,x ,...,, 2++   ʙʝʣʛʠʣʘʨ ʸʨʜʘʤʠʜʘ 

ʷʥʛʠ VX * Î  ʦʙʲʝʢʪʣʘʨʥʠ ʘʥʛʣʘʰ ʫʯʫʥ 

î
í

î
ì

ë

Î

=-Í ä
=

ʭʦʣʣʘʨʜʘʙʦʰʢʘ,VX

0xxʘʛʘʨ,VX
:)R(X

q

*

n

1i

k

qi

*

iq

*

*

k
0

                                     (10) 

ʸʢʠ 

î
í

î
ì

ë

Î

¢-Í ä
=

ʭʦʣʣʘʨʜʘʙʦʰʢʘ,VX

xxʘʛʘʨ,VX
:)R(X

q

*

n

1i

i

k

qi

*

iq

*

*

k
0

m                                     (11)    

ʢʘʙʠ ץʘʨʦʨ ץʘʙʫʣ ץʠʣʫʚʯʠ ץʦʠʜʘʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʤʫʤʢʠʥ.  
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ʌʘʨʘʟ ץʠʣʘʡʣʠʢ, 
qV  ʩʠʥʬʛʘ ʭʦʩ k -ʪʠʧʣʠ  k

qn

k

q1

k

q1 k
x...,,x,x ʙʝʣʛʠʣʘʨʜʘʥ  k

0n  ʪʘ 

ʙʝʣʛʠʣʘʨʥʠ ʰʘʢʣʣʘʥʪʠʨʠʰʜʘ ʙʠʨ ʥʝʯʪʘ kk

2

k

1 n,...,nn l,  ʙʝʣʛʠʣʘʨ ʪʠʟʠʤʦʩʪʠʣʘʨʠ ״ʦʩʠʣ 

ʘʨ ʙʠʨʠʛʘ ʢʠʨʛʘʥ ʙʝʣʛʠʣʘʨ ʩʦʥʠ k״ ʠʣʠʥʛʘʥ ʙ˄ʣʠʙ, ʫʣʘʨʥʠʥʛץ

0n  ʜʘʥ ʢʠʯʠʢ ʙ˄ʣʩʠʥ, ʷʲʥʠ  
k

0

k nn ¢a ʠʣʠʥʛʘʥ kkץ ʦʩʠʣ״ ʘʤʜʘ״  ,

2

k

1 n,...,nn l,  ʣʘʨʥʠʥʛ ״ʘʨ ʙʠʨʠʜʘ 
qV  ʩʠʥʬ ʦʙʲʝʢʪʣʘʨʠ Vp

 

ʩʠʥʬ ʦʙʲʝʢʪʣʘʨʠʜʘʥ  ʭʘʪʦʩʠʟ ʘʞʨʘʣʛʘʥ ʙ˄ʣʩʠʥ. ʋ ״ʦʣʜʘ k

0n  ʪʘ ʙʝʣʛʠʣʘʨ ʪʠʟʠʤʠʜʘ ʦʧʪʠʤʘʣ 

ʪʠʟʠʤʦʩʪʠ ʜʝʙ, ʰʫʥʜʘʡ kng ʪʘ ʙʝʣʛʠʣʘʨ ʪʠʟʠʤʦʩʪʠ ץʘʙʫʣ ץʠʣʠʥʘʜʠʢʠ, ץʘʯʦʥʢʠ ʫʰʙʫ kng ʜʘ 

qV  ʩʠʥʬʥʠ Vp
 ʩʠʥʬʜʘʥ ʭʘʪʦʩʠʟ ʘʞʨʘʪʠʰʥʠ ʪʘʲʤʠʥʣʦʚʯʠ ʵʥʛ ʢʘʤ k -ʪʠʧʣʠ ʙʝʣʛʠʣʘʨ 

  ʘʥʘʰʩʘ, ʷʲʥʠץ

I
kk

n

1i

k

qi

n

k

opt nn ),U(minn

k

k

lgg

g

l

,1==
=

1 .                                             (12) 

ɼʝʤʘʢ, ʘʛʘʨ kk nn 0¢g  ʰʘʨʪʥʠ ץʘʥʦʘʪʣʘʥʪʠʨʫʚʯʠ ʙʠʨ ʥʝʯʪʘ k -ʪʠʧʣʠ ʙʝʣʛʠʣʘʨ 

ʪʠʟʠʤʦʩʪʠ ʤʘʚʞʫʜ ʙ˄ʣʩʘ ʚʘ ʫʣʘʨʥʠ ʦʧʪʠʤʘʣʣʘʰʪʠʨʠʰ (14) ʤʫʥʦʩʘʙʘʪʛʘ ʙʠʥʦʘʥ ʘʤʘʣʛʘ 

ʦʰʠʨʠʣʩʘ, ʫ ״ʦʣʜʘ ʷʥʛʠ ʦʙʲʝʢʪʣʘʨʥʠ ʘʥʛʣʘʰʜʘ  ʭʘʪʦʣʠʢʥʠʥʛ ʢʘʤʘʡʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ.   

ɼʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪʥʠʥʛ ʬʫʥʢʮʠʦʥʘʣ ʩʪʨʫʢʪʫʨʘʩʠ 1 ʪʘ ʘʩʦʩʠʡ ʚʘ 6 ʪʘ ץ˄ʰʠʤʯʘ 

ʤʦʜʫʣʣʘʨʜʘʥ ʠʙʦʨʘʪ. 

ɼʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪʥʠʥʛ ʫʤʫʤʠʡ ʠʥʪʝʨʬʝʡʩ ʦʡʥʘʩʠʜʘ ʵʪʘʣʦʥ ʪʘʥʣʦʚʜʘʛʠ ʩʠʥʬʣʘʨ 

ʩʦʥʠ, ʦʙʲʝʢʪʣʘʨ ʩʦʥʠ, ʙʝʣʛʠʣʘʨ ʩʦʥʠ ʚʘ ץʠʡʤʘʪʣʘʨʠʥʠ ʢʠʨʠʪʠʰ, ״ʘʨ ʙʠʨ ʩʠʥʬʛʘ ʭʦʩ 

ʙʝʣʛʠʣʘʨ ʪʠʟʠʤʠʥʠ ʘʥʠץʣʘʰ ʚʘ ʫʣʘʨʛʘ ʤʦʩ ץʘʨʦʨ ץʘʙʫʣ ץʠʣʫʚʯʠ ץʦʠʜʘʥʠ ״ʦʩʠʣ ץʠʣʠʰ 

 .ʘʤʜʘ ʷʥʛʠ ʦʙʲʝʢʪʣʘʨʥʠ ʘʥʛʣʘʰʛʘ ʤʠʩʦʣ ʢʝʣʪʠʨʠʣʛʘʥ״

ʋʰʙʫ ʘʣʛʦʨʠʪʤ ʚʘ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪʥʠ ʪʠʙʙʠʸʪ, ʪʝʭʥʠʢʘ, ʠץʪʠʩʦʜʠʸʪ, ʘʨʭʝʦʣʦʛʠʷ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʷ, ʩʝʡʩʤʦʣʦʛʠʷ, ʙʠʦʣʦʛʠʷ, ʛʝʦʣʦʛʠʷ ʚʘ ʩʦʮʠʦʣʦʛʠʷ  ʩʦ״ʘʣʘʨʠʜʘ ʵʪʘʣʦʥ ʪʘʥʣʦʚ 

ʢ˄ʨʠʥʠʰʜʘ ʙʝʨʠʣʛʘʥ ʦʙʲʝʢʪʣʘʨʥʠ ʘʥʛʣʘʰ ʤʘʩʘʣʘʣʘʨʠʜʘ ץ˄ʣʣʘʰ ʤʫʤʢʠʥ. 

ʌʦʡʜʘʣʘʥʠʣʛʘʥ ʘʜʘʙʠʸʪʣʘʨ 

1. ɺʘʩʠʣʴʝʚ ɺ.ʀ. ʇʨʦʙʣʝʤʘ ʦʙʫʯʝʥʠʷ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʦʙʨʘʟʦʚ ʇʨʠʥʮʠʧʳ, ʘʣʛʦʨʠʪʤʳ, 

ʨʝʘʣʠʟʘʮʠʷ. ʂʠʝʚ: ɺʳʱʘ ʰʢʦʣʘ, 1989. - 64ʩ. 

 

 

 

 

 

 

 

IMZOLAR  TOôPLAMINI  TAYANCH  IMZOLAR  YORDAMIDA   

SINFLASH ALGORITMI  VA DASTURIY  TAôMINOTI  

 

D.Q.Bekmuratov (TATU Samarqand filiali, assistent) 

 

 Ushbu maqolada shaxs imzolari toôplami berilganda, imzolarni ketma-ket tekshirish 

jarayonida sinflarga ajratish va hosil boôlgan sinflar sonini minimallashtirish algoritmini hamda 

dasturiy taôminotini yaratish masalasi qoôyilgan boôlib,  xususan, kompôyuterda shaxs imzolari 

qoôyiladi(chiziladi) yoki skaner orqali kiritiladi va oôxshash imzolar alohida sinflarga 

birlashtiriladi. Oôxshash imzolarni oôz ichiga oluvchi sinflar hosil boôladi va hosil boôlgan sinflar 

toôplami optimallashtiriladi. Yangi imzolar optimallashtirilgan sinflar toôplamidagi har bir sinfda 

joylashgan  imzolar bilan solishtiriladi va  qaysi sinfdagi imzolarga koôproq oôxshasa, oôsha 

sinfga qarashli boôladi. Aynan shaxs imzosi orqali anglash tizimini yaratishni maqsad qilib 

olishimizga sabab bor albatta. Chunki, biometrik tizimlar orasida imzosi boôyicha shaxsni 
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aniqlash doimo muhim va ommabop boôlgan. Yana qoôshimcha qilib shuni taôkidlash joizki, 

imzo tasvirini kompyuter xotirasiga olish unchalik murakkab jarayon hisoblanmaydi. Imzo 

tasvirlarini skaner, maxsus planshet, raqamli fotoapparat va shu kabi texnik vositalar yordamida 

kompyuter xotirasiga kiritish mumkin. Oddiy ish jarayonida ham insonlar hujjatlarni yuritishda 

bir-birlarining imzolarini taniydilar. Demak, imzo tasvirini tahlil qilish orqali shaxsni 

anglashning avtomatlashgan tizimini yaratish xozirgi kunning eng dolzarb muammosidir. 

 Bizga 
mSSSS ,...,, 21=  imzolar toôplami berilgan va ular oldindan sinflarga ajratilmagan 

(soha mutaxassisi tomonidan sinflarga oldindan taqsimlanmagan) holda ushbu imzolar 

toôplamini oôzini-oôzi oôrganish jarayonida 
lKKK ,...,, 21
 sinflarga ajratish masalasi qaralgan.  

 Imzolar toôplamini sinflash tizimlari yordamida imzolarni oôrganish va tanishning asosiy 

vazifasi etalon tanlov berilmaganda imzolarni oôrganish jarayonida ularning bir-biriga 

oôxshashligini aniqlaydigan umumiy belgilarni topish va ularga mos keladigan hal qiluvchi 

qoidalarni  topishdan iborat. Imzolarni taqqoslashda ular orasidagi masofalardan foydalaniladi. 

mSSSS ,...,, 21=  shaxs imzolarini toôplamini kodlashtirish va ulardan tayinlangan har bir 

Z  tayanch imzoga oôxshash imzolarni topuvchi algoritmni keltiramiz. Ushbu algoritmda  

kodlashtirilgan 
mSSSS ,...,, 21=  shaxs imzolar toôplamidan har bir Z  tayanch imzoga nisbatan 

bir nechta sinflar hosil boôladi. Bunda har bir Z  tayanch imzoga nisbatan hosil boôladigan 

sinflar soni 
mSSSS ,...,, 21=  toôplamidagi imzolarning oôrin almashtirishlar soni bilan aniqlanadi. 

Algoritmning ishlash jarayoni shunday qoidaga asoslanganki, bunda tayanch imzo oôzgarmaydi,  

faqat qolgan imzolarning joylashish tartibi oôzgaradi. Bu algoritmning ishlash vaqtining 

koôpayishiga qisman taôsir etadi. Lekin bu jarayonni mashina tez bajaradi. Algoritmning eng 

muhim xususiyatlaridan biri - bu  
mSSSS ,...,, 21=  imzolar toôplamidan tanlangan Z tayanch 

imzoni navbatdagi har bir iS 1+ imzo bilan taqqoslashda, oldingi qadamda iS  bilan taqqoslash 

natijasida hosil boôlgan oôxshash belgilardan foydalaniladi va oôxshash boôlmagan belgilar 

navbatdagi taqqoslashda hisobga olinmaydi. Bu esa 
mSSSS ,...,, 21=  imzolar toôplamidan 

tanlangan  Z  tayanch imzoni navbatdagi imzolar bilan tekshirishda belgilar soning qatôiy 

kamayib borishiga olib keladi.  Bu oôz navbatida algoritmning tez ishlashini taôminlaydi. 

Algoritm quyidagi qadamlardan iborat: 

1. Shaxs imzolar kompyuterda chiziladi yoki skanerdan kiritiladi. 

2. Shaxs imzolarni kodlashtirish uchun ba* - oôlchovli retseptor maydoni tanlanadi. 

3. Shaxs imzolari tanlangan ba* - oôlchovli retseptor maydoniga tushiriladi. 

4. Shaxs imzoning qismi tanlangan ba* - oôlchovli retseptor maydonining 

mjniiba ji ,1;,1( ===*  katakchasiga tushsa, 1=* ji ba , agar tushmasa 0=* ji ba  qoôyiladi. 

5. Kompuyterga skaner orqali kiritilgan yoki kompôuyterda chizilgan 
mSSSS ,...,, 21=  

shaxs imzolari  kodlashtirilad. 

6. 1i= . 
kS  tanlovdagi 

k

iS imzoning ba* - oôlchovli retseptor maydonidagi  kodi 1- 

oôlchovli { })1,0(,...,,I i)(21i Í= * Ibaiii aaa  vektor koôrinishga keltiriladi. 

7.  1i +=i . Agar mi ¢ boôlsa, u holda 6-qadamga, aks holda 8 ï qadamga oôtiladi.   

8. Kodlashtirilgan 
mSSSS ,...,, 21=  tanlovdagi har bir k

iS  imzo kodining oôrnida 1- 

oôlchovli { } ),1;1,0(,...,,I i)(21i miIbaiii =Í= *aaa  vektor hosil boôladi. 

9. Hosil boôlgan { })1,0(,...,,I i)(21i Í= * Ibaiii aaa  vektorlarning ustunlari faqat 

0(nol)lardan iborat boôlsa, u holda ushbu ustunlar tashlab yuboriladi va natijada   qisqa oôlchovga 
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ega boôlgan { } ),1);()(;1,0(,...,,I ''

i)(21

q

i '' mibabaI
baiii =*¢*Í=
*

aaa  vektorlar hosil 

boôladi. 

10. Hosil qilingan 
q

m

q

2

q

1

q I,...,I,II =  imzo vektorlari keyingi qadamlar uchun 

boshlangôich maôlunot sifatida qabul qilinadi. 

11. Hosil qilingan 
1b

~  boshqaruvchi vektorning qiymati oldingi qadamda hosil qilingan  0~
b  

boshqaruvchi vektorning qiymati bilan taqqoslanadi. Agar 10 b
~

b
~
=  boôlsa, u holda keyingi 

qadamga oôtiladi. Agar ,0,0,...,0,0b
~1 =  boôlsa, u holda keyingi qadamga 01 b

~
b
~
=  boshqaruvchi 

vektor bilan oôtiladi. 

12. Izlashning j - qadami. 
q

tm

q

t2

q

t1

q

t I,...,I,II =  imzo vektorlaridan iborat tanlovda (1) 

koôrinishda oôrnatilgan imzo vektorlari tartibidan j - oôrinda turgan 
q

tjI  imzo vektori olinadi va 

boshqaruvchi vektori 1jb
~ -  dan 1b

~
 vektor hisoblanadi: 

( )
îí

î
ì
ë

=

=
=

-

-

0,0

1,,

1

1

j

jq

tjj

j

bagar

bagarIZd
b

a

aa

a
 

13. 1+=jj . Agar  mj ¢  boôlsa, u holda 19-qadamga, aks holda 20- qadamga oôtadi. 

14.  Agar jj bb
~~ 1 =+  boôlsa, u holda Z  tayanch imzoni navbatdagi imzo vektori bilan 

solishtirish uchun 
jb

~
 vektordan foydalaniladi. Agarda 

jj bb
~~ 1 ¸+  boôlsa, u holda Z  tayanch 

imzoni navbatdagi imzo bilan solishtirish uchun 
1~ +jb  vektordan foydalaniladi.  

15. Z  tayanch imzo vektori orqali sinflar sonini hosil qilish uchun 13-qadamda imzo 

vektorlarining joylashish tartibi oôzgartiriladi va algoritm 13 ï qadamga oôtadi. Imzolarning 

joylashish tartiblari sonini ddeb olsak, u holda ushbu prosedura d¢t shart bajarilguncha 

davom ettiriladi. Agarda d>t  boôlsa, u holda 21- qadamga oôtiladi. 

16. 1p +=p . Agar  mp¢  boôlsa, u holda 
q

m

q

2

q

1

q I,...,I,II =  imzo vektorlari tanlovida 

Z  tayanch imzoni oôzgartirish uchun 11-qadamga oôtiladi. Aks holda 22-qadamga oôtiladi.  

17. 
q

m

q

2

q

1

q I,...,I,II =  imzo vektorlari tanlovida m ta 
mZZZ ,...,, 21

 tayanch imzo 

vektorlarining har biriga oôxshash imzo vektorlari toôplami hosil boôladi. Ushbu imzo vektorlari 

toôplami har tayanch imzo vektorlarining alohida  sinflarini tashkil qiladi.  

Ushbu algoritm yordamida 
q

m

q

2

q

1

q I,...,I,II =  imzo vektorlari tanlovidan har bir tayanch 

imzo vektoriga oôxshash imzolarni EHMda izlash operasiyalar soni 
q

m

q

2

q

1

q I,...,I,II =  

tanlovdagi  )n(n '''' ba *=  belgilar soni(vektorlar oôchovi)ga nisbatan imzo vektorlarlari soniga 

koôproq bogôliq. 

Ishlab chiqilgan algoritm asosida dasturiy taôminot yaratildi. Dasturiy  taôminotning  

funksional strukturasi 7 ta asosiy modullardan iborat. 

Dasturiy taôminotning umumiy interfeys oynasi quyidagi koôrinishda boôladi  

 Imzolar toôplamini tayanch imzolar yordamida sinflatga ajratish keltirilgan. 

Ishlab chiqilgan dastur shaxs imzolarida sinovdan oôtkazildi va olingan natijalar 

dasturning toôgôri ishlashini tasdiqladi. Ushbu dasturni kirishga ruxsat tizimlari, 

foydalanuvchilarni qabul qiluvchi tizimlarda, korxona, tashkilot va muassasalarda shaxsiy imzosi 

boôyicha shaxsni anglash masalalarida qoôllash mumkin.  

Foydalanilgan adabiyotlar 

1. ʄʘʨʪʠʥʝʩ ʌ. ʉʠʥʪʝʟ ʠʟʦʙʨʘʞʝʥʠʡ. ʄ.: ʈʘʜʠʦ ʠ ʩʚʷʟ, 1990. 

2. ʂ.ɸ.ɹʝʢʤʫʨʦʜʦʚ, ʐ.ʂʦʜʠʨʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʫʢʦʧʠʩʥʭr ʙʫʢʚ. ɸʭʙʦʨʦʪ ʚʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ 

ʤʫʘʤʤʦʣʘʨʠ. ʈʝʩʧʫʙʣʠʢʘ ʠʣʤʠʡ-ʪʝʭʥʠʢ ʢʦʥʬʝʨʝʥʮʠʷʩʠ. ʄʘʲʨʫʟʘʣʘʨ ʪ˄ʧʣʘʤʠ. ʊɸʊʋ, 12-

13 ʤʘʨʪ, 2015 ʛ. 2 ʙ. 
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ʈɸɿʈɸɹʆʊʂɸ ʄʆɹʀʃʔʅʓʍ ʇʈʀʃʆɾɽʅʀʁ ʉ ʇʆʄʆʑʔʖ CORDOVA ʅɸ 

ʇʈʀʄɽʈɽ ʄʆɹʀʃʔʅʆɻʆ ʇɽʈɽɺʆɼʏʀʂɸ 

 

ɸ.ɸ.ʂʘʜʳʨʦʚ (ʅʫʢʫʩʩʢʠʡ ʬʠʣʠʘʣ ʊʋʀʊ, ʘʩʩʠʩʪʝʥʪ) 

 

ɽʩʣʠ ʨʘʥʴʰʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʪʨʝʙʦʚʘʣʦʩʴ 

ʟʥʘʥʠʝ ʪʘʢʠʭ ʷʟʳʢʦʚ, ʢʘʢ Java ʠʣʠ C++, ʩʝʛʦʜʥʷ ʜʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʥʠʷ ʦʩʥʦʚ HTML 

ʠ JavaScript. ɼʣʷ ʵʪʦʛʦ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʸʨʪʢʠ ʜʣʷ ʩʪʘʥʜʘʨʪʥʳʭ API 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ 

ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ʯʝʨʝʟ ʷʟʳʢ JavaScript. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ 

Apache Cordova, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʣʶʙʳʭ 

ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤ - Android, iOS, Windows Mobile, FireOS, Blackberry ʠ ʜʨʫʛʠʭ [1]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʨʘʟʨʘʙʦʪʢʫ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ - ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʝʨʝʚʦʜʯʠʢʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʦʝʢʪʝ lugat.uz. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʙ-

ʩʘʡʪ, ʥʘ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ ʥʘ ʨʫʩʩʢʦʤ, ʫʟʙʝʢʩʢʦʤ, 

ʘʥʛʣʠʡʩʢʦʤ, ʢʦʨʝʡʩʢʦʤ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʷʟʳʢʘʭ, ʧʨʠ ʧʦʤʦʱʠ ʩʝʨʚʠʩʘ ʗʥʜʝʢʩ.ʇʝʨʝʚʦʜ. 

 

 
ʈʠʩ.1. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

 

ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʚ ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʪʝʢʩʪ ʜʣʷ ʧʝʨʝʚʦʜʘ ʠ 

ʚʳʙʠʨʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʚʦʜʘ, ʧʦʩʣʝ ʢʦʤʘʥʜʳ ʥʘ ʧʝʨʝʚʦʜ ʜʘʥʥʳʡ ʪʝʢʩʪ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ 

ʩʝʨʚʝʨ lugat.uz, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʨʘʱʘʝʪʩʷ ʢ ʩʝʨʚʝʨʫ ʗʥʜʝʢʩ.ʇʝʨʝʚʦʜʘ ʠ 

ʧʦʣʫʯʘʝʪ ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʜʘʣʝʝ ʦʪʧʨʘʚʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɺ ʵʪʦʡ ʩʭʝʤʝ ʩʝʨʚʝʨ 

lugat.uz ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʦʢʩʠʨʫʶʱʠʤ ʩʝʨʚʝʨʦʤ. 

ɺʝʨʥʸʤʩʷ ʢ ʩʪʨʫʢʪʫʨʝ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʠʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʳʡ HTML-

ʬʘʡʣ ʠ ʥʘʙʦʨ ʩʢʨʠʧʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʪʧʨʘʚʢʠ AJAX-ʟʘʧʨʦʩʦʚ ʥʘ ʩʝʨʚʝʨ lugat.uz. ɼʣʷ 

ʫʩʪʘʥʦʚʢʠ Cordova ʥʝʦʙʭʦʜʠʤʦ ʩʢʘʯʘʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ Node.js, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʠʪʩʷ ʜʦʩʪʫʧ 

ʢ ʢʦʤʘʥʜʘʤ npm ʚ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ Cordova, ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʧʫʩʪʠʪʴ ʢʦʤʘʥʜʥʫʶ ʩʪʨʦʢʫ ʚ ʣʶʙʦʡ ʧʘʧʢʝ ʥʘ ʨʘʙʦʯʝʤ ʜʠʩʢʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʯʪʦʙʳ ʧʫʪʴ 

ʧʨʦʝʢʪʘ ʥʝ ʩʦʜʝʨʞʘʣ ʧʨʦʙʝʣʦʚ ʠ ʥʝ-ʣʘʪʠʥʩʢʠʭ ʩʠʤʚʦʣʦʚ. ɺ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʤʘʥʜʘ npm install -g cordova. 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ ʫʩʪʘʥʦʚʢʠ cordova, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʨʘʙʦʯʝʝ ʦʢʨʫʞʝʥʠʝ ʜʣʷ 

ʧʨʦʝʢʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ cordova create hello 

uz.lugat.translator LugatTranslator.  

ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ cordova platform add android ʤʳ ʜʦʙʘʚʣʷʝʤ ʧʣʘʪʬʦʨʤʫ, 

ʜʣʷ ʢʦʪʦʨʦʡ ʤʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤ ʧʨʠʣʦʞʝʥʠʝ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ - android. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʞʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʢʘʟʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʣʘʪʬʦʨʤ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥ ʧʘʢʝʪ Android SDK, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʩʙʦʨʢʠ 

ʧʨʦʝʢʪʦʚ Android. 

ʅʘʢʦʥʝʮ, ʚ ʩʦʟʜʘʥʥʦʡ ʧʘʧʢʝ www ʤʳ ʤʦʞʝʤ ʩʦʟʜʘʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʬʘʡʣʳ ʥʘʰʝʛʦ 

ʧʨʦʝʢʪʘ ʚ ʚʠʜʝ HTML-ʜʦʢʫʤʝʥʪʘ: 
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ʈʠʩ.2. ʌʨʘʛʤʝʥʪ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ 

 

ʉ ʧʦʤʦʱʴʶ HTML ʠ CSS ʩʦʟʜʘʥʳ ʧʨʦʩʪʳʝ ʬʦʨʤʳ ʜʣʷ ʚʚʦʜʘ ʪʝʢʩʪʘ ʠ ʚʳʙʦʨʘ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʦʜʘ. 

 
ʈʠʩ.3. HTML-ʬʦʨʤʘ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ 

 

ɼʣʷ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ AJAX-ʟʘʧʨʦʩʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ JQuery ʠ 

ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʥʝʡ ʤʝʪʦʜ $.post, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ.4. 

ʇʦʩʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʦʪʣʘʜʢʠ ʚ ʙʨʘʫʟʝʨʝ ʢʦʤʧʴʶʪʝʨʘ ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ 

ʪʝʩʪʠʨʦʚʘʥʠʶ ʥʘ ʨʝʘʣʴʥʦʤ ʪʝʣʝʬʦʥʝ. ɼʣʷ ʵʪʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʠ Cordova ʧʨʝʜʣʘʛʘʶʪ ʪʨʠ 

ʩʧʦʩʦʙʘ: 

1. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʟʘʧʫʩʢ ʥʘ ʚʠʨʪʫʘʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ 

2. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʟʘʧʫʩʢ ʥʘ ʨʝʘʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ 

3. ʊʝʩʪʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ PhoneGap 
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ʈʠʩ.4. ʀʩʭʦʜʥʳʡ ʢʦʜ ʬʫʥʢʮʠʠ ʦʪʧʨʘʚʢʠ AJAX-ʟʘʧʨʦʩʘ 

 

ʂʘʞʜʳʡ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠʤʝʝʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɿʘʧʫʩʢ ʥʘ 

ʚʠʨʪʫʘʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʝʯʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʠ ʨʘʟʤʝʨʘʭ ʵʢʨʘʥʘ, ʥʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʥʘ ʟʘʧʫʩʢ ʠ 

ʠʥʠʮʠʘʣʠʟʘʮʠʶ. ʊʘʢ ʢʘʢ ʤʳ ʚ ʥʘʰʝʤ HTML-ʜʦʢʫʤʝʥʪʝ ʠʩʧʦʣʴʟʫʝʤ ʬʨʝʡʤʚʦʨʢ ʜʣʷ 

ʘʜʘʧʪʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʤʳ ʤʦʞʝʤ ʧʨʝʥʝʙʨʝʯʴ ʨʘʟʣʠʯʠʝʤ ʚ 

ʜʠʘʛʦʥʘʣʷʭ ʩʤʘʨʪʬʦʥʦʚ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʨʝʘʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʩʦʝʜʠʥʠʪʴ ʩʤʘʨʪʬʦʥ ʢ ʢʦʤʧʴʶʪʝʨʫ ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʙʝʣʷ USB ʠ ʚʳʧʦʣʥʠʪʴ 

ʚ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ ʢʦʤʘʥʜʫ cordova run android. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ ʛʦʨʘʟʜʦ 

ʧʨʦʱʝ, ʯʝʤ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʠ ʜʣʷ ʵʪʦʛʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʙʘʟʦʚʳʭ 

ʟʥʘʥʠʡ ʷʟʳʢʘ HTML. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʷ 

ʪʦʣʴʢʦ ʦʜʠʥ ʙʘʟʦʚʳʡ ʩʠʥʪʘʢʩʠʩ, ʤʳ ʧʦʣʫʯʘʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʣʘʪʬʦʨʤ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʚ HTML ʪʘʢʞʝ 

ʠʤʝʝʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ, ʢ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʥʠʟʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʜʝʬʠʮʠʪ ʧʣʘʛʠʥʦʚ ʜʣʷ ʜʦʩʪʫʧʘ ʢʦ ʚʩʝʤ ʬʫʥʢʮʠʷʤ ʩʤʘʨʪʬʦʥʘ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʵʪʦʛʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʠʧʦʚʳʭ, ʥʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʭ ʢ ʨʝʩʫʨʩʘʤ 

ʠ ʢ ʩʢʦʨʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ 

 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ 
1. http://cordova.apache.org/ 

 

ʆɹɿʆʈ ʉʋʑɽʉʊɺʋʖʑʀʍ ʄɽʊʆɼʆɺ ʆʌʌʃɸʁʅ-ʈɸʉʇʆɿʅɸɺɸʅʀʗ 

ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊɽʁ ʈʋʂʆʇʀʉʅʓʍ ʉʀʄɺʆʃʆɺ 

 

ʅ.ɾ.ʊʘʪʣʳʤʫʨʘʪʦʚ (ʅʫʢʫʩʩʢʠʡ ʬʠʣʠʘʣ ʊʋʀʊ, ʘʩʩʠʩʪʝʥʪ) 

 

ɿʘʜʘʯʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʤʚʦʣʦʚ (optical character recognition, OCR). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʶʪ ʚʳʩʦʢʦʪʦʯʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʘʰʠʥʦʧʠʩʥʳʭ ʠ ʨʫʢʦʧʝʯʘʪʥʳʭ 

ʪʝʢʩʪʦʚ, ʥʘʧʨʠʤʝʨ, ABBYY FineReader. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʞʝ ʨʫʢʦʧʠʩʥʳʭ ʪʝʢʩʪʦʚ ʷʚʣʷʝʪʩʷ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ɿʘʜʘʯʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ 

HWR (handwriting recognition). ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʘ ʟʘʜʘʯ HWR: 
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ü ʦʥʣʘʡʥ-ʨʘʩʧʦʟʥʘʚʘʥʠʝ - ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʝʢʩʪʘ ʚʝʜʸʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʚʚʦʜʦʤ 

ʪʝʢʩʪʘ; 

ü ʦʬʬʣʘʡʥ-ʨʘʩʧʦʟʥʘʚʘʥʠʝ - ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʝʢʩʪʘ ʚʝʜʸʪʩʷ ʥʘ ʫʞʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ. 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʧʨʦʭʦʜʠʪ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ [1]: 

1. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʷ (preprocessing):  ʥʘ ʵʪʦʤ ʵʪʘʧʝ 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʧʨʠʚʝʜʝʥʠʷ ʝʛʦ ʢ 

ʚʠʜʫ, ʫʜʦʙʥʦʤʫ ʜʣʷ ʩʝʛʤʝʥʪʘʮʠʠ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʠʟʦʙʨʘʞʝʥʠʷ (image enhancement) - ʧʨʠʚʝʜʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʚʠʜʫ, ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʝʤʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩ ʥʠʤ. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʜʘʣʝʥʠʝ 

ʜʝʬʝʢʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʦʪʜʝʣʝʥʠʝ ʪʝʢʩʪʘ ʦʪ ʬʦʥʘ. 

ʋʜʘʣʝʥʠʝ ʜʝʬʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʣʷ ʫʜʘʣʝʥʠʷ ʰʫʤʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʠʣʴʪʨ ɻʘʫʩʩʘ ʜʣʷ 

ʧʦʜʘʚʣʝʥʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʰʫʤʘ ʠ ʤʝʜʠʘʥʥʳʡ ʬʠʣʴʪʨ. 

ʆʪʜʝʣʝʥʠʝ ʪʝʢʩʪʘ ʦʪ ʬʦʥʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʟʘʜʘʯʠ ʚʳʜʝʣʝʥʠʷ ʦʙʲʝʢʪʘ 

ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʱʠʤʩʷ ʤʝʪʦʜʦʤ ʦʪʜʝʣʝʥʠʷ ʪʝʢʩʪʘ ʦʪ ʬʦʥʘ 

ʩʣʫʞʠʪ ʧʦʨʦʛʦʚʘʷ ʙʠʥʘʨʠʟʘʮʠʷ (threshold binarization). ʇʫʩʪʴ ʜʘʥʦ ʠʟʦʙʨʘʞʝʥʠʝ, I(i,j)  - 

ʷʨʢʦʩʪʴ ʧʠʢʩʝʣʷ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (i,j). ʇʦʨʦʛʦʚʦʡ ʙʠʥʘʨʠʟʘʮʠʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ 

ʧʦʧʠʢʩʝʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ f(i,j) ʪʘʢʦʝ, ʯʪʦ 

 
ʛʜʝ d ʥʘʟʳʚʘʝʪʩʷ ʧʦʨʦʛʦʤ ʙʠʥʘʨʠʟʘʮʠʠ. 

2. ʉʝʛʤʝʥʪʘʮʠʷ (segmentation): ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʝʣʝʥʠʝ ʪʝʢʩʪʘ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʠ ʠ ʝʛʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ. ʆʙʳʯʥʦ ʪʝʢʩʪ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʠʝʨʘʨʭʠʯʝʩʢʠ: ʩʥʘʯʘʣʘ ʚʳʜʝʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʩʪʨʦʢʠ, ʟʘʪʝʤ ʦʪʜʝʣʴʥʳʝ ʩʣʦʚʘ, ʟʘʪʝʤ 

ʩʠʤʚʦʣʳ ʠʣʠ ʯʘʩʪʠ ʩʠʤʚʦʣʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʘʧʘ ʩʝʛʤʝʥʪʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʮʠʬʨ, ʢʦʪʦʨʳʝ ʜʘʣʝʝ ʧʦʩʪʫʧʘʶʪ ʥʘ ʚʭʦʜ 

ʧʨʦʮʝʜʫʨʝ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ. ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ, ʥʘʟʳʚʘʝʤʘʷ ʩʪʨʘʪʝʛʠʝʡ ʷʚʥʦʡ 

ʩʝʛʤʝʥʪʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʚ ʟʘʜʘʯʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʨʫʢʦʧʠʩʥʳʭ ʮʠʬʨ, ʯʝʤ ʥʝʷʚʥʘʷ ʩʝʛʤʝʥʪʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʳʜʝʣʝʥʠʝ 

ʮʠʬʨ, ʠʟʚʣʝʯʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʭʦʜʷʪ ʧʘʨʘʣʣʝʣʴʥʦ [2]. 

3. ʀʟʚʣʝʯʝʥʠʝ ʧʨʠʟʥʘʢʦʚ (feature extraction): ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʶʪʩʷ 

ʧʨʠʟʥʘʢʦʚʳʝ ʦʧʠʩʘʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʵʪʘʧʝ ʩʝʛʤʝʥʪʘʮʠʠ ʯʘʩʪʝʡ. 

ʇʫʩʪʴ X - ʤʥʦʞʝʩʪʚʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, Y - ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ. 

ʉʫʱʝʩʪʚʫʝʪ ʬʫʥʢʮʠʷ y: X Ÿ Y, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʠʟʚʝʩʪʥʳ ʪʦʣʴʢʦ ʥʘ ʢʦʥʝʯʥʦʡ ʚʳʙʦʨʢʝ 

 ʊʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʬʫʥʢʮʠʶ Ŭ: X Ÿ Y, ʙʣʠʟʢʫʶ ʢ y. 

ʌʫʥʢʮʠʷ Ŭ ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ. ʇʨʠʟʥʘʢʦʤ ʥʘʟʳʚʘʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ f: X Ÿ Df, 

ʛʜʝ Df  - ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ. ɽʩʣʠ ʟʘʜʘʥʳ ʧʨʠʟʥʘʢʠ f1, ..., fn, ʪʦ ʚʝʢʪʦʨ (f1(x), ..., 

fn(x)) ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʟʥʘʢʦʚʳʤ ʦʧʠʩʘʥʠʝʤ ʦʙʲʝʢʪʘ x  X. ʇʦʩʪʨʦʝʥʠʝ ʧʨʠʟʥʘʢʦʚʦʛʦ 

ʦʧʠʩʘʥʠʷ ʜʣʷ ʦʙʲʝʢʪʘ x ʪʘʢʞʝ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʠʟʚʣʝʯʝʥʠʝ ʧʨʠʟʥʘʢʦʚ. 

ʆʙʳʯʥʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʩʪʨʦʷʪ ʚ ʚʠʜʝ a(x) = b(f(x)), ʛʜʝ  

f(x) = (f1(x), ..., fn(x)) - ʥʝʢʦʪʦʨʦʝ ʧʨʠʟʥʘʢʦʚʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ. ʋʜʘʯʥʳʡ ʚʳʙʦʨ 

ʧʨʠʟʥʘʢʦʚʦʛʦ ʦʧʠʩʘʥʠʷ ʜʣʷ ʦʙʲʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʨʝʟʢʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʩʠʩʪʝʤʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ɼʣʷ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʚʦʦʙʱʝ ʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʮʠʬʨ ʚ ʯʘʩʪʥʦʩʪʠ ʙʳʣʦ ʧʨʠʜʫʤʘʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʟʥʘʢʦʚ. ʇʨʠʥʷʪʦ ʜʝʣʠʪʴ ʧʨʠʟʥʘʢʠ ʥʘ 3 ʢʣʘʩʩʘ: 
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ü ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ - ʧʨʠʟʥʘʢʠ, ʭʨʘʥʷʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʠʢʩʝʣʝʡ 

ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʠʢʩʝʣʝʡ, ʛʠʩʪʦʛʨʘʤʤʳ ʷʨʢʦʩʪʠ, 

ʧʨʦʬʠʣʠ ʧʨʦʝʢʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ. 

ü ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ - ʧʨʠʟʥʘʢʠ, ʭʨʘʥʷʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ 

ʦʙʲʝʢʪʘ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʧʣʦʱʘʜʴ ʠ ʜʣʠʥʘ ʢʦʥʪʫʨʘ ʦʙʲʝʢʪʘ, ʚʳʧʫʢʣʦʩʪʠ, ʚʦʛʥʫʪʦʩʪʠ ʠ ʪ.ʜ. 

ü ʉʪʨʫʢʪʫʨʥʳʝ - ʧʨʠʟʥʘʢʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʢʪʘ, ʪ.ʝ. ʥʘʣʠʯʠʝ 

ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʉʶʜʘ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʧʝʪʝʣʴ, ʜʫʛ, ʧʨʷʤʳʭ ʣʠʥʠʡ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. 

4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ (classiýcation): ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʦ ʧʨʠʟʥʘʢʦʚʳʤ ʦʧʠʩʘʥʠʷʤ, 

ʧʦʩʪʨʦʝʥʥʳʤ ʥʘ ʵʪʘʧʝ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ, ʩʠʩʪʝʤʘ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʢ ʢʘʢʦʤʫ 

ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʦʤʫ ʢʣʘʩʩʫ ʦʪʥʝʩʪʠ ʚʳʜʝʣʝʥʥʳʡ ʥʘ ʵʪʘʧʝ ʩʝʛʤʝʥʪʘʮʠʠ ʵʣʝʤʝʥʪ. 

5. ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ (postprocessing): ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʨʦʝʥʠʝ 

ʠʪʦʛʦʚʦʛʦ ʪʝʢʩʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʯʘʩʪʝʡ ʪʝʢʩʪʘ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
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ʄʆɹʀʃ ɸʃʆפɸ ɺʆʉʀʊɸʃɸʈʀ ʋʏʋʅ ʄɶʃɾɸʃʃɸʅɻɸʅ  

ñɹʋʖʂ ʉʀʁʄʆʃɸʈò ɸʅɼʈʆʀɼ ɼɸʉʊʋʈʀ  
 

ɹ.ʂ.ʂʘʣʤʫʨʘʪʦʚ (ʊɸʊʋ ʅʫʢʫʩ ʬʠʣʠʘʣʠ, ʘʩʩʠʩʪʝʥʪ) 

ʅ.ɹ.ʂʘʣʙʘʝʚʘ (ʊɸʊʋ ʅʫʢʫʩ ʬʠʣʠʘʣʠ, ʪʘʣʘʙʘ) 

        

 ʘʜʠʤʜʘʥ ʦʣʠʤʫ ʫʣʘʤʦʣʘʨ, ʤʫʪʘʬʘʢʢʠʨʫ ʜʦʥʠʰʤʘʥʜʣʘʨʥʠʥʛ ʞʘʤʠʷʪʜʘʛʠץ-ʘʜʠʤפ

˄ʨʥʠ ʙʝץʠʸʩ ʙ˄ʣʛʘʥ. ʕʣʫ ʶʨʪ ˄ʟʠʥʠʥʛ ʰʫʥʜʘʡ ʘʟʠʟ ʚʘ ʝʪʫʢ ʬʘʨʟʘʥʜʣʘʨʠ ʙʠʣʘʥ ״ʘץʣʠ 

ʨʘʚʠʰʜʘ ʬʘʭʨʣʘʥʛʘʥ, ʢ˄ʥʛʣʠ ʪʦסʜʘʡ ʢ˄ʪʘʨʠʣʠʙ, סʫʨʫʨʫ ʠʬʪʠʭʦʨʛʘ ʪ˄ʣʛʘʥ. ɹʫ ״ʘʸʪʠʡ 

 ʥʠʥʛ ʥʘʟʘʨʠ״ʠʙ ʘʡʪʘʜʠʛʘʥ ʙ˄ʣʩʘʢ, ɸʣʣʦץʘʪʜʘʥ ʢʝʣʠʙ ʯʠץʠץʘ״

ʪʫʰʛʘʥ ʶʨʪʠʤʠʟ ï ɶʟʙʝʢʠʩʪʦʥ ʟʘʤʠʥʠʜʘʥ ʘʟʘʣ-ʘʟʘʣʜʘʥ 

˄ʟʣʘʨʠʥʠʥʛ ʠʣʤʠʡ-ʤʘʲʥʘʚʠʡ, ʤʘʲʨʠʬʠʡ-ʬʘʣʩʘʬʠʡ ʤʝʨʦʩʣʘʨʠ 

ʙʠʣʘʥ ʞʫʤʣʘʠ ʞʘ״ʦʥʛʘ ʪʘʥʠʣʛʘʥ ʢ˄ʧʣʘʙ ʙʫʶʢ ʘʣʣʦʤʘʣʘʨ ʚʘ 

ʤʫʪʘʬʘʢʢʠʨʣʘʨ ʝʪʠʰʠʙ ʯʠץʠʙ, ʩʘʤʘʨʘʣʠ ʬʘʦʣʠʷʪ ʢ˄ʨʩʘʪʛʘʥʣʘʨ. 

ʋʣʘʨʥʠʥʛ ʘץʣ-ʟʘʢʦʚʘʪʠ, ʪʘʬʘʢʢʫʨ ʜʫʥʸʩʠ ʚʘ ʶʢʩʘʢ ʠʣʤʠʡ 

ʩʘʣʦ״ʠʷʪʠʥʠʥʛ ʤʘ״ʩʫʣʠ ʙ˄ʣʛʘʥ ʙʝʙʘ״ʦ ʘʩʘʨʣʘʨʠ ʚʘ ʙʫʶʢ 

ʢʘʰʬʠʸʪʣʘʨ ʤʠʥʛ ʡʠʣʣʘʨ ʦʰʘ ʥʘʬʘץʘʪ ʙʠʟʥʠʥʛ ʜʠʸʨʠʤʠʟ, ʙʘʣʢʠ 

ʞʘ״ʦʥ ʘ״ʣʠʥʠʥʛ ץʫʜʨʘʪʣʠ ʤʘʲʥʘʚʠʡ ʤʫʣʢʠ ʩʠʬʘʪʠʜʘ ״ʘʤ 

ʘʨʜʦץʣʘʥʘʜʠ. ɹʫ ʫʤʫʤʙʘʰʘʨʠʡ ʤʝʨʦʩ ʜʫʥʸ ʪʘʤʘʜʜʫʥʠ ʨʠʚʦʞʠʛʘ 

 ʪʜʘ ʢʝʥʛץʦʟʠʨʛʠ ʚʘ״ ʠʩʩʘ ʙ˄ʣʛʘʥʠ״ ʰʠʣʛʘʥ ʤʫʥʦʩʠʙ˄ץ

ʞʘʤʦʘʪʯʠʣʠʢʢʘ ʷʭʰʠ ʤʘʲʣʫʤ. ʊʘʘʩʩʫʬʣʘʨ ʙ˄ʣʩʠʥʢʠ, ʩʦʙʠץ 

ʠʪʪʠʬʦץ ʜʘʚʨʠʜʘ ʙʫʶʢ ʘʣʣʦʤʘʣʘʨʠʤʠʟʛʘ ʥʠʩʙʘʪʘʥ ץʠʣʠʥʛʘʥ 

ʘʜʦʣʘʪʩʠʟʣʠʢʣʘʨ ʚʘ ʥʦ״ʘץʣʠʢʣʘʨ ʪʫʬʘʡʣʠ ʫʣʘʨ ˄ʟ ʤʘץʦʤʣʘʨʠʛʘ 

ʷʨʘʘh ץʘʜʨ-ץʠʤʤʘʪ ʢ˄ʨʤʘʛʘʥ, ʘʩʘʨʣʘʨʠ ״ʘʤ ʤʫʥʦʩʠʙ ʙʘ״ʦʩʠʥʠ 

ʪʦʧʤʘʛʘʥ ʵʜʠ. ɹʠʥʦʙʘʨʠʥ, ʭʘʣץʠʤʠʟ, ʢʝʥʛ ʞʘʤʦʘʪʯʠʣʠʢ ʫ 

ʟʦʪʣʘʨʥʠʥʛ ʦʣʘʤʰʫʤʫʣ ʘ״ʘʤʠʷʪʛʘ ʤʦʣʠʢ ʙʦʡ ʚʘ ץʠʤʤʘʪʣʠ 

ʤʝʨʦʩʠʜʘʥ ʙʝʙʘ״ʨʘ ʙ˄ʣʠʙ ʢʝʣʜʠ.  



20 

 

ʄʫʩʪʘץʠʣʣʠʛʠʤʠʟʥʠʥʛ ʜʘʩʪʣʘʙʢʠ ʡʠʣʣʘʨʠʜʘʥʦץ ɹʠʨʠʥʯʠ ʇʨʝʟʠʜʝʥʪʠʤʠʟ ʀʩʣʦʤ 

ʂʘʨʠʤʦʚʥʠʥʛ ʜʦʥʦ ʩʠʸʩʘʪʠ ʪʫʬʘʡʣʠ, ʘʡʪʠʰ ʤʫʤʢʠʥʢʠ, ʙʫ ʙʫʶʢ ʟʦʪʣʘʨ ˄ʟ ʶʨʪʠ, ˄ʟ ʭʘʣץʠ 

ʙʘסʨʠʛʘ ץʘʡʪʠʙ, ʠʣʤ-ʬʘʥ ʨʠʚʦʞʠʜʘʛʠ ʶʢʩʘʢ ʤʘץʦʤʣʘʨʠʛʘ ʷʨʘʰʘ ʤʫʥʦʩʠʙ ״ʫʨʤʘʪ-ʵʲʪʠʙʦʨ 

ʪʦʧʜʠ. ʋʣʘʨʥʠʥʛ ʠʙʨʘʪʣʠ ״ʘʸʪ ʡ˄ʣʣʘʨʠ ʚʘ ʙʦʡ ʠʣʤʠʡ-ʤʘʲʥʘʚʠʡ ʤʝʨʦʩʣʘʨʠʥʠ ״ʘʨ 

ʪʦʤʦʥʣʘʤʘ ʯʫץʫʨ ˄ʨʛʘʥʠʙ, ʢʝʥʛ ״ʘʣץ ʦʤʤʘʩʠʛʘ ʝʪʢʘʟʠʰ ʜʘʚʣʘʪʠʤʠʟ ʩʠʸʩʘʪʠʥʠʥʛ ʫʩʪʫʚʦʨ 

ʡ˄ʥʘʣʠʰʣʘʨʠʜʘʥ ʙʠʨʠʛʘ ʘʡʣʘʥʜʠ. ʀʩʪʠץʣʦʣ ʡʠʣʣʘʨʠʜʘ ʙʫ ʤʫ״ʠʤ ʚʘ ʜʦʣʟʘʨʙ ʤʘʩʘʣʘʣʘʨ 

ʙ˄ʡʠʯʘ ʵʲʪʠʙʦʨʛʘ ʤʦʣʠʢ ʢ˄ʧʣʘʙ ʩʘʣʤʦץʣʠ ʠʰʣʘʨ ʘʤʘʣʛʘ ʦʰʠʨʠʣʜʠ ʚʘ ʦʰʠʨʠʣʤʦץʜʘ. 

 ʦʟʠʨʛʠ ʘʭʙʦʨʦʪ ʚʘ ʠʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʞʘʜʘʣʣʠʢ ʙʠʣʘʥ ʨʠʚʦʞʣʘʥʘʷʪʛʘʥ ʙʠʨ׳

ʜʘʚʨʜʘ ʙʫʶʢ ʩʠʡʤʦʣʘʨʠʤʠʟʥʠ ʜʫʥʴʸʛʘ ʷʥʘʜʘ ʢʝʥʛʠʨʦץ ʪʘʥʠʪʠʰʛʘ ʠʤʢʦʥʠʷʪʣʘʨ ʵʰʠʛʠ ʢʝʥʛ 

ʦʯʠʣʤʦץʜʘ. ɿʘʤʦʥʘʚʠʡ ʘʭʙʦʨʦʪ ʢʦʤʤʫʥʠʢʘʮʠʦʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠʥʛ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʚʘ 

ʭʘʣץ ʭ˄ʞʘʣʠʛʠʥʠʥʛ ʙʘʨʯʘ ʩʦ״ʘʣʘʨʛʘ ʢʠʨʠʙ ʙʦʨʠʰʠ ʤʘʟʢʫʨ 

ʩʦ״ʘʣʘʨ ʪʘʨʘץץʠʸʪʠʥʠ ʙʝʣʛʠʣʦʚʯʠ ʦʤʠʣ ʙ˄ʣʠʙ ʭʠʟʤʘʪ 

 ʠʣʠʥʠʰʠʥʠ ʵʲʪʠʨʦʬ ʵʪʠʰ ʚʘ ʬʦʡʜʘʣʘʥʠʰ ʘʡʥʠ ʜʘʚʨ ʪʘʣʘʙʠץ

ʙ˄ʣʠʙ ״ʠʩʦʙʣʘʥʘʜʠ. ɸʡʥʘʥ ʙʫ ʙʠʟʥʠʥʛ ״ʘʸʪʠʤʠʟʛʘ ʰʠʜʜʘʪ 

ʙʠʣʘʥ ʢʠʨʠʙ ʢʝʣʘʸʪʛʘʥ ʤʦʙʠʣ ʘʣʦץʘ ʚʦʩʠʪʘʣʘʨʠ, ʰʫ ʞʫʤʣʘʜʘʥ 

ɸʥʜʨʦʠʜ ʧʣʘʪʬʦʨʤʘʩʠʜʘʛʠ ʩʤʘʨʪʬʦʥʣʘʨʥʠ ʤʠʩʦʣ ץʠʣʠʙ 

ʢ˄ʨʩʘʪʠʰʠʤʠʟ ʤʫʤʢʠʥ. 

ʄʘʟʢʫʨ ʠʰʣʘʥʘʸʪʛʘʥ ñɹʫʶʢ ʩʠʡʤʦʣʘʨò ʜʘʩʪʫʨʠ 

ɸʥʜʨʦʠʜ ʧʣʘʪʬʦʨʤʘʩʠ ʙʦʰץʘʨʫʚʠʜʘʛʠ ʤʦʙʠʣ ʘʣʦץʘ ʚʦʩʠʪʘʣʘʨʠ 

ʫʯʫʥ ʤ˄ʣʞʘʣʣʘʥʛʘʥ ʤʠʣʣʠʡ ʠʣʦʚʘ ʙ˄ʣʠʙ, ʜʘʩʪʫʨʜʘ ʘʩʦʩʘʥ 

ʭʘʣץʠʤʠʟ ʪʘʨʠʭʠʜʘ ʬʘʥ ʚʘ ʤʘʜʘʥʠʷʪ ʩʦ״ʘʩʠʜʘ ˄ʯʤʘʩ ʠʟ 

 ʦʣʜʠʨʛʘʥ ʠʥʩʦʥʣʘʨ, ʠʣʤ-ʬʘʥʥʠʥʛ ʤʘʰʲʘʣʣʘʨʠ, ʜʫʥʴʸʛʘץ

ʤʘʰ״ʫʨ ʘʜʘʙʠʸʪ ʥʘʤʦʸʥʜʘʣʘʨʠ ʚʘ ʰʫʥʠʥʛʜʝʢ ʩʧʦʨʪ ʩʦ״ʘʩʠʜʘ 

ʶʨʪʠʤʠʟ ʰʫ״ʨʘʪʠʥʠ ʦʣʘʤʛʘ ʸʡʛʘʥ ʠʥʩʦʥʣʘʨ ״ʘץʠʜʘʛʠ 

ʤʘʲʣʫʤʦʪʣʘʨʥʠ ˄ʟ ʠʯʘʛʘ ʦʣʛʘʥ. ʋʰʙʫ ʤʦʙʠʣ ʜʘʩʪʫʨʜʘ ʘʡʥʘʥ 

ʫʣʘʨʥʠʥʛ ״ʘʸʪʠ ʚʘ ʠʞʦʜʠ, ʬʘʦʣʠʷʪʠ, ʙʠʟʛʘ ץʦʣʜʠʨʛʘʥ ʤʘʲʥʘʚʠʡ 

ʙʦʡʣʠʢʣʘʨʠ ״ʘץʠʜʘ ʤʘʲʣʫʤʦʪ ʙʝʨʠʣʘʜʠ.  

ʊʘץʜʠʤ ʵʪʠʣʘʸʪʛʘʥ ʠʤʢʦʥʠʷʪʣʘʨʠ ʜʘʨʘʞʘʩʠ ʙ˄ʡʠʯʘ 

ñɹʫʶʢ ʩʠʡʤʦʣʘʨò ʜʘʩʪʫʨʠ ʘʩʦʩʠʡ ʠʢʢʠ ץʠʩʤʜʘʥ ʪʘʰʢʠʣ ʪʦʧʠʙ, ʫʣʘʨ ʤʘʲʣʫʤʦʪʥʦʤʘ ʚʘ 

ʚʠʢʪʦʨʠʥʘ ץʠʩʤʣʘʨʠʜʠʨ. ʄʘʲʣʫʤʦʪʣʘʨ ˄ʟʙʝʢ, ץʦʨʘץʘʣʧʦץ ʚʘ ʨʫʩ ʪʠʣʣʘʨʠʜʘ ʙʝʨʠʣʠʙ, 

ʬʦʡʜʘʣʘʥʫʚʯʠ ʫʣʘʨʥʠ ʘʞʨʘʪʠʣʛʘʥ ʡ˄ʥʘʣʠʰʣʘʨ ʪʘʨʪʠʙʠʜʘ ʪʘʥʣʘʰʠ ʸʢʠ ʜʘʩʪʫʨʥʠʥʛ ʶץʦʨʠ 

ʪʦʤʦʥʠʜʘ ʞʦʡʣʘʰʛʘʥ ץʠʜʠʨʫʚ ʪʠʟʠʤʠ ʦʨץʘʣʠ ʬʦʡʜʘʣʘʥʠʰʠ ʤʫʤʢʠʥ. ׳ʘʨ ʙʠʨ ʡ˄ʥʘʣʠʰ 

ʤʘʚʟʫʣʘʨ ʙ˄ʡʠʯʘ ʘʞʨʘʪʠʣʛʘʥ.  

ɼʘʩʪʫʨʥʠʥʛ ʚʠʢʪʦʨʠʥʘ ץʠʩʤʠʜʘ ʦʣʛʘʥ ʙʠʣʠʤʣʘʨʥʠ ʪʝʢʰʠʨʠʰ ʚʘ ʤʫʩʪʘ״ʢʘʤʣʘʰ 

ʫʯʫʥ ץʠʟʠץʘʨʣʠ ʟʝ״ʥʥʠ ˄ʪʢʠʨʣʦʚʯʠ ʚʠʢʪʦʨʠʥʘ ˄ʡʠʥʠ ʞʦʡʣʘʰʛʘʥ.  

ɼʘʩʪʫʨ ʘʬʟʘʣʣʠʛʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

- ʄʘʲʣʫʤʦʪʣʘʨʥʠʥʛ ʡ˄ʥʘʣʠʰʣʘʨ ʙ˄ʡʠʯʘ ʪʘץʜʠʤ ʵʪʠʣʠʰʠ; 

- ʊʝʟʢʦʨ ץʠʜʠʨʫʚ ʪʠʟʠʤʠ; 

- ʆʥʣʘʡʥ ʨʝʞʠʤʛʘ ˄ʪʠʣʩʘ ʷʥʛʠ ʤʘʲʣʫʤʦʪʣʘʨ ʙʘʟʘʩʠ ץ˄ʰʠʣʛʘʥʠ ʚʘ ʫʥʠ ʷʥʛʠʣʘʰ 

 ;ʠʣʠʰʠץ ʠʜʘ ʭʘʙʘʨʜʦʨץʘ״

- ɹʠʣʠʤʣʘʨʥʠ ʪʝʢʰʠʨʠʰ ʚʘ ʤʫʩʪʘ״ʢʘʤʣʘʰ ʫʯʫʥ ʤ˄ʣʞʘʣʣʘʥʛʘʥ ʚʠʢʪʦʨʠʥʘ 

˄ʡʠʥʠʥʠʥʛ ʤʘʚʞʫʜʣʠʛʠ. 

ɸʩʦʩʠʡ ʤʘץʩʘʜʠʤʠʟ, ʙʫ ʤʦʙʠʣ ʜʘʩʪʫʨ ʦʨץʘʣʠ ʸʰ-ʘʚʣʦʜʛʘ ʙʫʶʢ ʶʨʪ ʬʘʨʟʘʥʜʣʘʨʠ 

ʵʢʘʥʣʠʛʠʤʠʟʥʠ ʷʥʘʜʘ ʪʘʨסʠʙ ץʠʣʠʰ, ʙʫʶʢ ʙʦʙʦʢʘʣʦʥʣʘʨʠʤʠʟʥʠʥʛ ״ʘʸʪ ʡ˄ʣʠ, ʠʞʦʜʠ ʚʘ 

ʜʫʥʴʸ ʠʣʤ-ʬʘʥʠʛʘ ץ˄ʰʛʘʥ ״ʠʩʩʘʣʘʨʠ ״ʘץʠʜʘ ʸʰʣʘʨʠʤʠʟʛʘ ʚʘ ʜʫʥʴʸ ʢʝʥʛ ʞʘʤʠʷʪʠʛʘ 

ʘʭʙʦʨʦʪ ʙʝʨʠʰʜʘʥ ʠʙʦʨʘʪ. 

ɼʘʩʪʫʨʥʠʥʛ ʪʝʭʥʠʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʩʠ: ʙʫ ʜʘʩʪʫʨ Java ʜʘʩʪʫʨʣʘʰ ʪʠʣʠʥʠʥʛ Android 

Studio ʜʘʩʪʫʨʣʘʰ ʤʫ״ʠʪʠʜʘ ʠʰʣʘʥʛʘʥ ʙ˄ʣʠʙ, ʤʘʲʣʫʤʦʪʣʘʨ ʙʘʟʘʩʠ SQLite ʪʠʣʠ ʸʨʜʘʤʠʜʘ 

ʠʰʣʘʥʛʘʥ. ʐʫʥʠʥʛʜʝʢ ʜʘʩʪʫʨ ʙʘʟʘʩʠ ʤʫʥʪʘʟʘʤ ʨʘʚʠʰʜʘ ʷʥʛʠʣʘʥʠʙ ʙʦʨʠʣʘʜʠ. ʗʲʥʠʡ 
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ʬʦʡʜʘʣʘʥʫʚʯʠ ʦʥʣʘʡʥ ʨʝʞʠʤʛʘ ˄ʪʩʘ, ʜʘʩʪʫʨ ʪʦʤʦʥʠʜʘʥ ʷʥʛʠ ʙʘʟʘ ״ʘץʠʜʘ ʤʘʲʣʫʤʦʪ 

ʙʝʨʠʣʘʜʠ. 

ɼʝʤʘʢ, ʪʫʨʣʠ ʠʣʤ-ʬʘʥ ʩʦ״ʘʣʘʨʠʥʠʥʛ ˄ʣʢʘʤʠʟʜʘ ʪʘʨʘץץʠʡ ʪʦʧʠʰʠ ʤʠʥʪʘץʘʤʠʟʥʠʥʛ 

ʙʦʡ ʤʘʜʘʥʠʡ, ʤʘʲʥʘʚʠʡ, ʠץʪʠʩʦʜʠʡ ʠʤʢʦʥʠʷʪʣʘʨ ʟʘ״ʠʨʘʩʠʛʘ ʵʛʘ ʙ˄ʣʛʘʥʠ ʚʘ ʘʞʜʦʜʣʘʨ 

ʤʝʨʦʩʠʜʘ ʤʘʲʨʠʬʘʪ ʟʠʸʩʠ ʥʝʯʦסʣʠʢ ʩʘʣʤʦץʣʠ ʙ˄ʣʛʘʥʠ ״ʘץʠʜʘ ʫʰʙʫ ʤʦʙʠʣ ɸʥʜʨʦʠʜ ʜʘʩʪʫʨ 

ʦʨץʘʣʠ ״ʘʤ ʪʘʩʘʚʚʫʨ ץʠʣʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ. 

ʌʦʡʜʘʣʘʥʛʘʥ ʘʜʘʙʠʸʪʣʘʨ 

1. ʆʬʠʮʠʘʣʴʥʘʷ ʩʧʨʘʚʢʘ ʜʣʷ Android ʨʘʟʨʘʙʦʪʯʠʢʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]; 

2. http://source/android.com ʩʘʡʪʠ; 

3. http://developer.android.com ʩʘʡʪʠ. 

 

 

ʄʆɹʀʃ ɼɸʉʊʋʈʃɸʈ ʀʐʃɸɹ ʏʀפʀʐʅʀʅɻ ɿɸʄʆʅɸɺʀʁ ɺʆʉʀʊɸʃɸʈʀ 

 

ϧ.ʈ. ʖʣʜʘʰʝʚ (ʊɸʊʋ ʅʫʢʫʩ ʬʠʣʠʘʣʠ, ʘʩʩʠʩʪʝʥʪ) 

ʊ.ɾ.ʋʨʘʟʠʤʙʝʪʦʚ (ɸʞʠʥʠʷʟ ʥʦʤʠʜʘʛʠ ʅɼʇʀ, ʘʩʩʠʩʪʝʥʪ) 

 

 ʦʟʠʨʛʠ ʢʫʥʜʘ ʢ˄ʧʯʠʣʠʢ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨ ʰʘʭʩʠʡ ʢʦʤʧʴʶʪʝʨʣʘʨʜʘʥ ʚʦʟ ʢʝʯʛʘʥ׳ 

 ʜʘ. ɶʟ ʥʘʚʙʘʪʠʜʘץʫʨʠʣʤʘʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰʥʠ ʘʬʟʘʣ ʢ˄ʨʠʰʤʦץ ʦʣʜʘ ʰʘʭʩʠʡ ʤʦʙʠʣ״

ʰʘʭʩʠʡ ʤʦʙʠʣ ץʫʨʠʣʤʘʣʘʨ ʬʦʡʜʘʣʘʥʫʚʯʠʛʘ 24/7 ʨʝʞʠʤʠʜʘ ʜʦʠʤʠʡ ʘʣʦץʘʜʘ ʙ˄ʣʠʰ 

ʠʤʢʦʥʠʷʪʠʥʠ ʷʨʘʪʠʙ ʙʝʨʘʜʠ. ʐʘʭʩʠʡ ʢʦʤʧʴʶʪʝʨʜʘʥ ʬʘʨץʣʠ ʨʘʚʠʰʜʘ, ʤʦʙʠʣ ʪʝʣʝʬʦʥʣʘʨ 

ʚʘ ʧʣʘʥʰʝʪʣʘʨ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʥʠʥʛ ʰʘʭʩʠʡ ץʫʨʠʣʤʘʣʘʨʠ ״ʠʩʦʙʣʘʥʘʜʠ. ʋʰʙʫ 

 ,ʘʤʣʠ ʚʘ ʢʦʜʣʘʨʠץʫʨʠʣʤʘʣʘʨʜʘ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʥʠʥʛ ʰʘʭʩʠʡ ʨʘʩʤʣʘʨʠ, ʧʣʘʩʪʠʢ ʢʘʨʪʘ ʨʘץ

ʞʘʤʠʷʪʣʠʢ ʪʘʨʤʦץʣʘʨʠʜʘʛʠ ʘʢʢʘʫʥʪʣʘʨʠ ʚʘ ʬʦʡʜʘʣʘʥʫʚʯʠʥʠʥʛ ʰʘʭʩʘʥ ˄ʟʠʛʘ ʪʝʛʠʰʣʠ 

ʙ˄ʣʛʘʥ ʰʘʭʩʠʡ ʤʘʲʣʫʤʦʪʣʘʨʠ ʩʘץʣʘʥʘʜʠ.  

ʉ˄ʥʛʛʠ ʡʠʣʣʘʨʜʘ ʤʦʙʠʣ ץʫʨʠʣʤʘʣʘʨ ʫʯʫʥ ʞʫʜʘ ʢ˄ʧʣʘʙ ʜʘʩʪʫʨʣʘʨ ʠʰʣʘʙ 

ʯʠץʠʣʤʦץʜʘ ʚʘ ʙʫʥʜʘʡ ʜʘʩʪʫʨʣʘʨ ʩʦʥʠ ʢʫʥʜʘʥ-ʢʫʥʛʘ ʢ˄ʧʘʡʠʙ ʙʦʨʤʦץʜʘ. ʋʰʙʫ ʜʘʩʪʫʨʣʘʨ 

 ʘʩʠʜʘ ʘʡʨʠʤץʠʣʤʘ ï ʭʠʣʣʠʛʠ ʙʠʣʘʥ ʙʠʨ-ʙʠʨʣʘʨʠʜʘʥ ʘʞʨʘʣʠʙ ʪʫʨʘʜʠ. ʄʠʩʦʣ ʪʘʨʠ״

ʜʘʩʪʫʨʣʘʨ ʬʦʡʜʘʣʘʥʫʚʯʠʛʘ ˄ʟ ʚʘץʪʠʥʠ ʨʝʞʘʣʘʣʘʰʪʠʨʠʰʛʘ ʸʨʜʘʤ ʙʝʨʠʰʥʠ ʪʘʢʣʠʬ ץʠʣʩʘ, 

ʙʦʰץʘ ʙʠʨ ʜʘʩʪʫʨ ʵʩʘ ʫʥʛʘ ʩʧʦʨʪ ʙʠʣʘʥ ʰʫסʫʣʣʘʥʠʰ ʚʘץʪʠʥʠ ʵʩʣʘʪʠʙ ʪʫʨʘʜʠ. ʂʫʥʜʘʥ-

ʢʫʥʛʘ ʤʦʙʠʣ ץʫʨʠʣʤʘʣʘʨ ʚʘ ʫʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨ ʩʦʥʠ ʥʘʬʘץʘʪ ʜʫʥʸ ʤʠץʸʩʠʜʘ, 

ʰʫʥʠʥʛʜʝʢ ʶʨʪʠʤʠʟʜʘ ״ʘʤ ʞʫʜʘ ʪʝʟ ʩʫʨʲʘʪʣʘʨʜʘ ˄ʩʠʙ ʙʦʨʤʦץʜʘ. ʋʰʙʫ ʤʘץʦʣʘʜʘ ʙʠʟ 

 ʘʤʜʘ Windows Phone ʘʤʘʣʠʸʪ״ ʘʣʛʘʥ Android, iOSץʦʟʠʨʛʠ ʢʫʥʜʘ ʜʫʥʸʜʘ ʢʝʥʛ ʪʘʨ״

ʪʠʟʠʤʣʘʨʠ ʫʯʫʥ ʤʦʙʠʣ ʜʘʩʪʫʨʣʘʨ ʪʫʟʠʰ ʫʯʫʥ ʟʘʨʫʨ ʙ˄ʣʛʘʥ ʟʘʤʦʥʘʚʠʡ ʜʘʩʪʫʨʣʘʰ 

ʤʫ״ʠʪʣʘʨʠ ʚʘ ʚʦʩʠʪʘʣʘʨʠ ״ʘץʠʜʘ ʪ˄ʭʪʘʣʠʙ ˄ʪʘʤʠʟ.  

ʄʦʙʠʣ ץʫʨʠʣʤʘʣʘʨ ʫʯʫʥ ʟʘʤʦʥʘʚʠʡ ʜʘʩʪʫʨʣʘʰ ʤʫ״ʠʪʣʘʨʠ ʚʘ ʚʦʩʠʪʘʣʘʨʠ ״ʘץʠʜʘʛʠ 

ʤʫʣʦ״ʘʟʘʤʠʟʥʠ Android ʘʤʘʣʠʸʪ ʪʠʟʠʤʠʜʘʥ ʙʦʰʣʘʡʤʠʟ. ׳ʦʟʠʨʛʠ ʢʫʥʜʘ Android ʘʤʘʣʠʸʪ 

ʪʠʟʠʤʠ ʫʯʫʥ ʜʘʩʪʫʨ ʪʫʟʠʰʜʘ ʢʝʥʛ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʠʢʢʠ IDE(Integrated Development 

Environment) ʤʫ״ʠʪ ʤʘʚʞʫʜ ʙ˄ʣʠʙ, ʙʫʣʘʨ Eclipse ״ʘʤʜʘ JetBrains ʢʦʤʧʘʥʠʷʩʠ ʪʦʤʦʥʠʜʘʥ 

ʠʰʣʘʙ ʯʠץʠʣʛʘʥ Intellij IDEA ʜʘʩʪʫʨʣʘʰ ʤʫ״ʠʪʣʘʨʠ ״ʠʩʦʙʣʘʥʘʜʠ.  

 Eclipse ʜʘʩʪʫʨʣʘʰ ʤʫ״ʠʪʠ ʦʯʠץ ʢʦʜʣʠ ʣʦʡʠ״ʘ ״ʠʩʦʙʣʘʥʘʜʠ. ʋʰʙʫ IDE ʜʘʩʪʫʨʯʠ 

ʫʯʫʥ ʦʩʦʥ ʩʦʟʣʘʥʠʰʠ, ʟʘʨʫʨ ʜʘʩʪʫʨʠʡ ʢʦʤʧʘʥʝʥʪʣʘʨʠ ״ʠʩʦʙʣʘʥʘʜʠʛʘʥ SDK (Software 

Development Kit) Android, NDK Android (Native Developer Kit) ״ʘʤʜʘ JAVA ʤʘʰʠʥʘʣʘʨʠ 

ʙʠʣʘʥ ʦʩʦʥ ʠʥʪʝʛʨʘʮʠʷ ץʠʣʠʥʠʰʠ ʙʠʣʘʥ ʘʞʨʘʣʠʙ ʪʫʨʘʜʠ. ɼʘʩʪʫʨʣʘʰ ʤʫ״ʠʪʠ ʫʯʫʥ ʟʘʨʫʨ 

ʙ˄ʣʛʘʥ ʢʦʤʧʘʥʝʥʪʣʘʨ ʤʫʚʘʬʬʘץʠʷʪʣʠ ʠʥʪʝʛʨʘʮʠʷ ץʠʣʠʥʛʘʥʜʘʥ ʢʝʡʠʥ ʜʘʩʪʫʨʯʠ ʪʦʤʦʥʠʜʘʥ 

˄ʟʠʥʠʥʛ ʙʠʨʠʥʯʠ ʣʦʡʠ״ʘʩʠʥʠ ʷʨʘʪʠʰʜʘ ״ʝʯ ץʘʥʜʘʡ ץʠʡʠʥʯʠʣʠʢʣʘʨʛʘ ʜʫʯ ʢʝʣʤʘʡʜʠ. 

ɼʘʩʪʫʨʯʠ ʪʦʤʦʥʠʜʘʥ Android ʫʯʫʥ ʣʦʡʠ״ʘ ʪʘʥʣʘʥʛʘʥʜʘʥ ʢʝʡʠʥ, ʘʚʪʦʤʘʪʠʢ ʨʘʚʠʰʜʘ ʙ˄ʰ 

ñHello worldò ʣʦʡʠ״ʘʩʠ ʷʨʘʪʠʣʘʜʠ ʚʘ ʫʰʙʫ ʣʦʡʠ״ʘʥʠ ʚʠʨʪʫʘʣ ץʫʨʠʣʤʘʜʘ ʠʰʣʘʪʠʙ ʢ˄ʨʠʰ 

ʤʫʤʢʠʥ. Eclipse ʤʫ״ʠʪʠ ʘʩʦʩʠʡ ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ ʩʠʬʘʪʠʜʘ Java ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ 

ʬʦʡʜʘʣʘʥʘʜʠ. ʋʰʙʫ IDE ʬʦʡʜʘʣʘʥʠʰʛʘ ʞʫʜʘ ץʫʣʘʡ ʚʘ ʦʩʦʥ ʩʦʟʣʘʥʠʰʠ ʪʫʬʘʡʣʠ ʢ˄ʧʯʠʣʠʢ 

http://source/android.com
http://developer.android.com/
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ʜʘʩʪʫʨʯʠʣʘʨ ʪʦʤʦʥʠʜʘʥ ʤʦʙʠʣ ץʫʨʠʣʤʘʣʘʨʛʘ ʜʘʩʪʫʨ ʸʟʠʰʥʠ ʫʰʙʫ ʤʫ״ʠʪʜʘʥ ʙʦʰʣʘʰʥʠ 

ʪʘʚʩʠʷ ץʠʣʠʰʘʜʠ. 

 JetBrains ʢʦʤʧʘʥʠʷʩʠ ʪʦʤʦʥʠʜʘʥ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ Intellij IDEA ʤʫ״ʠʪʠ ʘʩʦʩʘʥ 

ʪʘʞʨʠʙʘʣʠ ʜʘʩʪʫʨʯʠʣʘʨʛʘ ʤ˄ʣʞʘʣʣʘʥʛʘʥ ״ʠʩʦʙʣʘʥʘʜʠ. ʏʫʥʢʠ ʢ˄ʧʯʠʣʠʢ ʜʘʩʪʫʨʯʠʣʘʨ 

JetBrains ʢʦʤʧʘʥʠʷʩʠ ʤʘ״ʩʫʣʦʪʣʘʨʠʥʠ çɸץʣʣʠ IDEè ʜʝʙ ʥʦʤʣʘʰʘʜʠ. ʉʠʟʥʠʥʛ 

ʵʲʪʠʙʦʨʠʥʛʠʟʥʠ ʪʦʨʪʤʘʩʣʠʛʠ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ, ʰʘʨʪ ʦʧʝʨʘʪʦʨʣʘʨʠʜʘʥ ʢʝʡʠʥ ʪʫʰʠʙ 

 ʣʘʨʛʘ״ʘʚʩʣʘʨʥʠ ʘʚʪʦʤʘʪʠʢ ʸʧʠʣʠʰʠ, ʪʫʨʣʠ ʭʠʣ ʫʩʫʣʣʘʨʥʠʥʛ ʛʫʨʫץ ʦʣʜʠʨʠʣʛʘʥץ

ʘʞʨʘʪʠʣʠʰʠ ʚʘ (Interface, Singleton) ʢʘʙʠ ʩʠʥʬʣʘʨ ʫʯʫʥ ʘʚʪʦʤʘʪʠʢ ʨʘʚʠʰʜʘ ʩʠʥʬʣʘʨʥʠʥʛ 

ʧʘʡʜʦ ץʠʣʠʥʠʰʠ ʙʠʨ ʢ˄ʨʠʥʠʰʜʘ ʤʫ״ʠʤ ʩʘʥʘʣʤʘʩʣʠʛʠ ʤʫʤʢʠʥ. ʃʝʢʠʥ, ʩʪʘʪʠʩʪʠʢʘ ʙ˄ʡʠʯʘ 

ʡʠʣ ʜʘʚʦʤʠʜʘ ʬʘץʘʪʛʠʥʘ órenameô ʞʘʨʘʸʥʠʥʛ ˄ʟʠʜʘ ʜʘʩʪʫʨʯʠʥʠʥʛ 120 ʩʦʘʪ ʠʰ ʚʘץʪʠ 

ʪʝʞʘʣʠʰʠ ʘʥʠץʣʘʥʛʘʥ. ɼʘʩʪʫʨʯʠʣʘʨʥʠ ץʠʡʥʘʡʜʠʛʘʥ ʵʥʛ ʤʫʨʘʢʢʘʙ ʤʘʩʘʣʘʣʘʨʜʘʥ ʙʠʨʠ 

ʜʘʩʪʫʨʜʘ ˄ʟʛʘʨʫʚʯʠʣʘʨʥʠ ʥʦʤʣʘʰ ʤʘʩʘʣʘʩʠ ʫʰʙʫ ʤʫ״ʠʪʜʘ ʞʫʜʘ ʩʘʤʘʨʘʣʠ ״ʘʣ ץʠʣʠʥʛʘʥ. 

ʄʘʩʘʣʘʥ, ʘʛʘʨ ʩʠʟʜʘ ñItemò ʥʦʤʣʠ ʘʩʦʩʠʡ ʩʠʥʬ ʙ˄ʣʩʘ ʚʘ ʩʠʟ ʫʰʙʫ ʩʠʥʬʜʘʥ ʬʦʡʜʘʣʘʥʠʙ 

ʤʘʩʩʠʚ ʷʨʘʪʩʘʥʛʠʟ, ʜʘʩʪʫʨʣʘʰ ʤʫ״ʠʪʠ ʫʰʙʫ ʵʣʝʤʝʥʪʣʘʨʥʠ ñItemsò ʜʝʙ ʥʦʤʣʘʰʥʠ ʪʘʢʣʠʬ 

 ʠʣʘʜʠ. ʋʰʙʫ ʤʠʩʦʣ ʩʠʟ ʫʯʫʥ ʞʫʜʘ ʞ˄ʥʜʝʢ ʪʫʶʣʠʰʠ ʤʫʤʢʠʥ, ʣʝʢʠʥ ʫʰʙʫ ʘʤʘʣʜʘʥץ

ʘʤʘʣʠʸʪʜʘ ʬʦʡʜʘʣʘʥʠʰ ʞʫʜʘ ʬʦʡʜʘʣʠ ʚʘ ʜʘʩʪʫʨʯʠʥʠʥʛ ʢ˄ʧ ʚʘץʪʠʥʠ ʪʝʞʘʰʛʘ ʸʨʜʘʤ 

ʙʝʨʘʜʠ. ʋʰʙʫ ʤʫ״ʠʪʜʘ ״ʘʤ ʙʦʰץʘ ʜʘʩʪʫʨʣʘʰ ʤʫ״ʠʪʣʘʨʠ ʢʘʙʠ ʪʫʟʠʣʛʘʥ ʜʘʩʪʫʨʥʠʥʛ ץʘʥʜʘʡ 

ʥʘʪʠʞʘ ʙʝʨʛʘʥʠʥʠ ʤʫ״ʠʪ ʪʦʤʦʥʠʜʘʥ ʪʘʥʣʘʥʛʘʥ ʚʠʨʪʫʘʣ ץʫʨʠʣʤʘʣʘʨʜʘ ʢ˄ʨʠʰ ʠʤʢʦʥʠʷʪʠ 

ʤʘʚʞʫʜ. 

 Android Studio ʤʫ״ʠʪʠ JetBrains ʚʘ Google ʢʦʤʧʘʥʠʷʣʘʨʠ ʙʠʣʘʥ ʙʠʨʛʘʣʠʢʜʘ ʠʰʣʘʙ 

ʯʠץʠʣʛʘʥ ʙ˄ʣʠʙ, ʘʩʦʩʘʥ Android ʘʤʘʣʠʸʪ ʪʠʟʠʤʠ ʫʯʫʥ ʜʘʩʪʫʨʣʘʨ ʠʰʣʘʙ ʯʠץʠʰʛʘ 

ʤ˄ʣʞʘʣʣʘʥʛʘʥ ʤʫ״ʠʪ ״ʠʩʦʙʣʘʥʘʜʠ. Google ʢʦʤʘʥʠʷʩʠ Android ץʫʨʠʣʤʘʣʘʨʠʛʘ ʜʘʩʪʫʨ 

ʪʫʟʠʰʜʘ ʘʡʥʘʥ Android Studio ʤʫ״ʠʪʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰʥʠ ʪʘʚʩʠʷ ץʠʣʘʜʠ.  

 XCode ʤʫ״ʠʪʠ iOS ʘʤʘʣʠʸʪ ʪʠʟʠʤʠʜʘ ʠʰʣʦʚʯʠ ʜʘʩʪʫʨʣʘʨ ʸʟʠʰ ʫʯʫʥ ʷʨʘʪʠʣʛʘʥ 

ʤʫ״ʠʪ ʙ˄ʣʠʙ, ʫʰʙʫ ʤʫ״ʠʪ iOS ʘʤʘʣʠʸʪ ʪʠʟʠʤʠ ʫʯʫʥ ʜʘʩʪʫʨʣʘʨ ʸʟʠʰ ʫʯʫʥ ʵʥʛ ץʫʣʘʡ ʤʫ״ʠʪ 

 ʠʩʦʙʣʘʥʘʜʠ. XCode ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ʷʛʦʥʘ workplace-window ʤʘʡʜʦʥʠʜʘʥ ʬʦʡʜʘʣʘʥʘʜʠ״

 ʘʤʜʘ ʫʰʙʫ ʷʛʦʥʘ ʦʡʥʘʜʘ ʜʘʩʪʫʨʯʠ ʫʯʫʥ ʟʘʨʫʨ ʙ˄ʣʛʘʥ ʙʘʨʯʘ ʚʦʩʠʪʘʣʘʨ ʞʫʜʘ ʪʫʰʫʥʘʨʣʠ״

ʢ˄ʨʠʥʠʰʜʘ ʞʦʡʣʘʰʪʠʨʠʣʛʘʥ ʙ˄ʣʠʙ, ʜʘʩʪʫʨʯʠ ˄ʟʠ ʫʯʫʥ ʟʘʨʫʨ ʙ˄ʣʛʘʥ ʚʦʩʠʪʘʥʠ ʪʦʧʠʰʜʘ 

 ʰʠʤʯʘ˄ץ ʠʡʠʥʯʠʣʠʢʛʘ ʜʫʯ ʢʝʣʤʘʡʜʠ. SDK iOS ʜʦʠʤʠʡ ʨʘʚʠʰʜʘ XCode ʫʯʫʥץ ʘʥʜʘʡץ ʝʯ״

ʚʦʩʠʪʘʣʘʨ, ʢʦʤʧʠʣʷʪʦʨʣʘʨ ʚʘ ʬʨʝʡʤʚʦʨʢʣʘʨʥʠ ץ˄ʰʠʙ ʙʦʨʤʦץʜʘ ʚʘ ʫʰʙʫ ץ˄ʰʠʤʯʘʣʘʨ 

ʤʫ״ʠʪʥʠʥʛ ʠʤʢʦʥʠʷʪʣʘʨʠʥʠ ʢʝʥʛʘʡʪʠʨʠʙ ʙʦʨʤʦץʜʘ. ɼʘʩʪʫʨʣʘʰ ʤʫ״ʠʪʠʜʘ ʘʩʦʩʠʡ 

ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ ʩʠʬʘʪʠʜʘ Objective-C ï ʦʙʲʝʢʪʛʘ-ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʜʘʩʪʫʨʣʘʰ ʪʠʣʠʜʘʥ 

ʬʦʡʜʘʣʘʥʘʜʠ. 

 Microsoft Visual Studio ʤʫ״ʠʪʠʛʘ Windows Phone SDK ʧʣʘʛʠʥʠ ˄ʨʥʘʪʠʣʛʘʥ ʢʝʡʠʥ, 

ʫʰʙʫ ʤʫ״ʠʪ ʜʘʩʪʫʨʯʠ ʫʯʫʥ Windows Phone ʘʤʘʣʠʸʪ ʪʠʟʠʤʠʜʘ ʠʰʣʦʚʯʠ ʜʘʩʪʫʨʣʘʨ ʸʟʠʰ 

ʫʯʫʥ ʪʘʡʸʨ ʙ˄ʣʘʜʠ.  

 ʇʣʘʛʠʥʥʠʛ ʵʥʛ ʩ˄ʥʛʛʠ ʚʝʨʩʠʷʩʠʜʘ ʜʘʩʪʫʨʯʠʣʘʨ ʜʘʩʪʫʨ ʪʫʟʠʰʠ ʚʘ ʫʰʙʫ ʪʘʡʸʨ 

ʜʘʩʪʫʨʣʘʨʥʠ ʙʝʧʫʣ Windows Phone Marketplaceʛʘ ʞʦʡʣʘʰʪʠʨʠʰ ʠʤʢʦʥʠʷʪʠ ״ʘʤ 

ʞʦʡʣʘʰʪʠʨʠʣʛʘʥ. ʄʫ״ʠʪʜʘ ʜʘʩʪʫʨʥʠ ʪʫʟʠʰ ʚʘ ʫʥʠ ʚʠʨʪʫʘʣ ʩʠʤʫʣʷʪʦʨʣʘʨʜʘ ʪʝʩʪʣʘʰ 

ʠʤʢʦʥʠʷʪʣʘʨʠ ״ʘʤ ʤʘʚʞʫʜ. ɸʩʦʩʠʡ ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ ʩʠʬʘʪʠʜʘ C# ʜʘʩʪʫʨʣʘʰ ʪʠʣʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʣʘʜʠ.  

 ʍʫʣʦʩʘ ץʠʣʠʙ ʰʫʥʠ ʘʡʪʠʙ ˄ʪʠʰ ʢʝʨʘʢʢʠ, ʫʰʙʫ ʤʘץʦʣʘʜʘ ʙʠʟ ״ʦʟʠʨʛʠ ʢʫʥʜʘ ʜʫʥʸʜʘ 

ʵʥʛ ʢʝʥʛ ʪʘʨץʘʣʛʘʥ ʤʦʙʠʣ ץʫʨʠʣʤʘʣʘʨʜʘ ʬʦʡʜʘʣʘʥʠʣʘʸʪʛʘʥ Android, iOS ʚʘ Windows Phone 

ʘʤʘʣʠʸʪ ʪʠʟʠʤʣʘʨʠ ʫʯʫʥ ʜʘʩʪʫʨ ʸʟʠʰ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ ʤʫ״ʠʪʣʘʨ ״ʘץʠʜʘ ʪ˄ʭʪʘʣʠʙ ˄ʪʜʠʢ. 

ʖץʦʨʠ ʥʦʤʠ ʢʝʣʪʠʨʠʣʛʘʥ ʜʘʩʪʫʨʣʘʰ ʤʫ״ʠʪʣʘʨʠʜʘʥ ʪʘʰץʘʨʠ, Xamarin, Unity3D, 

Cocos2Dx, Marmelade, Phonegap ʢʘʙʫ ʢʨʦʩʩʧʣʘʪʬʦʨʤʘʣʠ ʜʘʩʪʫʨʣʘʰ ʤʫ״ʠʪʣʘʨʠ ״ʘʤ 

ʤʘʚʞʫʜ. ʂʨʦʩʩʧʣʘʪʬʦʨʤʘʣʠ ʤʫ״ʠʪʣʘʨʜʘʥ ʘʩʦʩʘʥ ץʠʩץʘ ʚʘץʪ ʠʯʠʜʘ ʢʝʥʛ ʞʘʤʦʘʪʯʠʣʠʢʥʠ 

ʞʘʣʙ ץʠʣʠʰ ʫʯʫʥ ʪʫʟʠʣʘʜʠʛʘʥ ʜʘʩʪʫʨʣʘʨʜʘ ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ʋʰʙʫ ʤʫ״ʠʪʜʘ ʷʨʘʪʠʣʛʘʥ 

ʜʘʩʪʫʨʣʘʨ ʤʦʙʠʣ ץʫʨʠʣʤʘʥʠʥʛ ʘʩʦʩʠʡ ʨʝʩʫʨʩʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʠʤʢʦʥʠʷʪʠʥʠ 
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ʙʝʨʤʘʡʜʠ. ʐʫ ʩʘʙʘʙʣʠ, ʤʦʙʠʣ ץʫʨʠʣʤʘʣʘʨ ʫʯʫʥ ʜʘʩʪʫʨ ʪʫʟʠʰʜʘ ʶץʦʨʠ ʥʦʤʠ ʢʝʣʪʠʨʠʣʛʘʥ 

IDE ʤʫ״ʠʪʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʪʘʚʩʠʷ ʵʪʠʣʘʜʠ.  

ʌʦʡʜʘʣʘʥʛʘʥ ʘʜʘʙʠʸʪʣʘʨ 

1. ʇʦʣ ɼʝʡʪʝʣ, ʍʘʨʚʠ ɼʝʡʪʝʣ, ɸʣʝʢʩʘʥʜʝʨ ʋʦʣʜ. ñAndroid ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚò. 2016 ʛ. 

ʀʟʜʘʪʝʣʴʩʪʚʦ ñʇʠʪʝʨò. 

 

IKKINCHI TUR VOLTERRA INTEGRAL TENGLAMALARINI 

YECHISHNING ODDIY ITER ATSIYA USULI  

 

R.M. Esimbetov (TATU Nukus filiali,  assistent) 

 

Bizga maôlumki ikkinchi tur Volterra integral tenglamalariga, yaôni izlanayotgan 

funktsiya integral ostida va oôzi ishtirok etgan tenglamalariga iteratsion usullarni dastlabki 

oôzgartirishlar kirgizmastan, yaôni hech qanday almashtiruvsiz qoôllashga boôladi.  

Volterra chiziqli ikkinchi tur integral tenglamalari uchun  oddiy iteratsiyalar usulini qarab 

oôtamiz. Oddiy iteratsiyalar usulini 

() () ( )(),
x

a

y x f x K x s y s ds= +ñ                                          (1) 

tenglamaga qoôllash ketma-ket  

() () ( ) ()1, , 1,2,...
x

k k
a

y x f x K x s y s ds k-= + =ñ  

rekurrent nisbatlar orqali (), 0,1,2,...y x kk =  funktsiyalar ketma-ketligini tuzishdan iborat 

boôladi. Agar  

() () () ( ) ()0 1, , ,
x

k k
a

x f x x K x s s dsj j j+= =ñ  

belgilashini kiritsak, u holda yechimni  

() ()
0

k
k

y x xj
¤

=

=ä       (2) 

satr koôrinishida koôrsatishga boôladi. Agar ()f x  funktsiya [ ],a b  oraliqda uzluksiz boôlsa, 

( ),K x s  yadro boôlsa ,a s x b¢ ¢ oraliqda uzluksiz boôlsa, unda olingan satr yaqinlashuvchi 

boôladi. Agar ()max ,N f x
a x b
=
¢ ¢

 ( )max ,M K x s
a s x b
=
¢ ¢ ¢

 boôlsa, u holatta izlanayotgan 

yechimga k -yaqinlashuv  

() ( )/ !,
kk

k x NM b a kj ¢ -      

koôrinishda boôladi. Bundan koôrinib turubdiki,  Volterra ikkinchi tur integral tenglamasi uchun  

oddiy iteratsiya usuli faktoriyal tezlikda yaqinlashuvchi boôladi.  

Amaliyotda taqribiy yechim hisobida baôzi bir n -uchun  ()y xn  yaqinlashuv qabul 

qilingan, yani (1) yigôindining  

() ()
0

n

n k
k

y x xj
=

=ä  

alohida yigôindisi olinadi. Bu holatda xatolik quyidagicha baholanadi: 
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() () () ( )

( ) ( )

1 1

0

/ !

exp / ! .

kk
n k

k n k n

n k

k

y x y x x NM b a k

N M b a M b a k

j
= + = +

=

-

ë û
è ø è øì üê ú ê ú

í ý

¤ ¤
= ¢ - =ä ä

= - - -ä

   

Volterraning 2-tur integral tenglamasi oddiy iteratsiya usuli bilan yechilganda 

yaqinlashuvchi boôladi, yaqinlashuv tezligi boôlsa tenglama yadrosi xossalariga bogôliq boôladi. 

Bundan boshqa, zarur yaqinlashuvdi olishga qadar boôlgan iteratsiyalar soni dastlabki 

yaqinlashuvdi tanlab olishdan, yaôni uning izlanadigan yechimga yaqinlashuvni darajasidan 

bogôliq boôladi[1].  

Masala. () ( )()3 6 2 2

0

12 4
x

y x x x x s y s ds= + - + -ñ  ( )0, 1a b= =  integral 

tenglamani oddiy iteratsiya usuli bilan 0,00001e=  aniqlikda yeching. 

Echilishi. 0,01h=  deb olamiz. Bu tenglama uchun  boshlangôish yaqinlashuvdi 

() 3 6
0 12 4y x x x= + - ko`rinishda tanlab olamiz. Iteratsion jarayon 

1k k

k

y y

y
e--
¢  shart 

bajarilgancha davom etadi.  Bu tenglamaning aniq yechimi () ( )* 312 1y x x= +  boôladi. 

Quyida iteratsion usulning yechimi dastur yordamida aniqlandi, topilgan taqribiy yechim va 

uning xatoligi keltirildi.  

 

1-Jadval: Masalaning dastur yordamida olingan taqribiy yechimi. 

i xi ya(i) yt(i) |ya(i)-yt(i)| 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

é 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

0.00000000 

0.01000000 

0.02000000 

0.03000000 

0.04000000 

0.05000000 

0.06000000 

0.07000000 

0.08000000 

0.09000000 

é 

0.89000000 

0.90000000 

0.91000000 

0.92000000 

0.93000000 

0.94000000 

0.95000000 

0.96000000 

0.97000000 

0.98000000 

0.99000000 

12.00000000 

12.00001200 

12.00009600 

12.00032400 

12.00076800 

12.00150000 

12.00259200 

12.00411600 

12.00614400 

12.00874800 

é 

20.45962800 

20.74800000 

21.04285200 

21.34425600 

21.65228400 

21.96700800 

22.28850000 

22.61683200 

22.95207600 

23.29430400 

23.64358800 

12.00000000 

12.00001000 

12.00009200 

12.00031800 

12.00076000 

12.00149000 

12.00258000 

12.00410199 

12.00612799 

12.00872998 

é 

20.45928675 

20.74764903 

21.04249109 

21.34388480 

21.65190223 

21.96661536 

22.28809619 

22.61641668 

22.95164892 

23.29386468 

23.64313620 

0.00000000 

0.00000200 

0.00000400 

0.00000600 

0.00000800 

0.00001000 

0.00001200 

0.00001401 

0.00001601 

0.00001802 

é 

0.00034125 

0.00035097 

0.00036091 

0.00037120 

0.00038177 

0.00039264 

0.00040381 

0.00041532 

0.00042708 

0.00043932 

0.00045180 
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ɼʘʩʪʫʨʠʡ ʤʘʭʩʫʣʦʪ ʩʠʬʘʪʠʥʠ ʪʘʴʤʠʥʣʘʰ ʤʘʩʘʣʘʩʠʥʠ ץ˄ʡʠʣʠʰʠ, ʤʫʪʘʭʘʩʩʠʩʣʘʨ 

ʩʠʬʘʪ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʘʥʠץʣʘʰ, ʢʝʡʠʥ ʵʩʘ ʙʫ ʢ˄ʨʩʘʪʢʠʯʣʘʨʥʠ ץʦʥʠץʪʠʨʘʜʠʛʘʥ ʦʧʪʠʤʘʣ 

ʝʯʠʤʥʠ ʪʦʧʠʰʛʘ ʢʝʣʪʠʨʠʣʘʜʠ. ʊʝʩʪʣʘʰ, ʜʘʩʪʫʨʠʡ ʪʘʴʤʠʥʦʪʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʩʠʬʘʪʠʥʠ 

ʪʘʴʤʠʥʣʘʰʥʠʥʛ ʵʥʛ ץʘʪʴʠʡ, ʢʝʥʛ ʪʘʨץʘʣʛʘʥ ʫʩʫʣʣʘʨʠʜʘʥ ʙʠʨʠ ʙ˄ʣʠʙ, ʫ ʜʘʩʪʫʨʠʡ ʤʘʭʩʫʣʦʪ 

ʩʠʬʘʪʠʥʠ ʪʘʴʤʠʥʣʘʰ ʩʘʤʘʨʘʣʠ ʚʦʩʠʪʘʣʘʨʠʜʘʥ ʭʠʩʦʙʣʘʥʘʜʠ. 

ʊʝʭʥʠʢ ʥʫץʪʘʠ ï ʥʘʟʘʨʜʘʥ, ʪʝʩʪʣʘʰ ʤʘʴʣʫʤ ʙʝʨʠʣʛʘʥ ʢʘʪʪʘʣʠʢʣʘʨ ץʠʡʤʘʪʣʘʨʠʜʘ 

ʠʣʦʚʘʣʘʨʥʠʥʛ ʙʘʞʘʨʠʣʠʰʠ ʚʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠ,ʦʣʜʠʥʜʘʥ ʘʥʠץ ʙ˄ʣʛʘʥ (ʵʪʘʣʦʥ) 

 ʠʡʤʘʪʣʘʨ ʙʠʣʘʥ ʠʣʦʚʘʣʘʨʥʠʥʛ ʪʫʨʣʠ ʭʦʩʩʘʣʘʨʠʥʠ  ʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʣʘʨʠʥʠ ʤʦʩʣʠʛʠʥʠץ

ʘʥʠץʣʘʰ ʫʯʫʥ ʪʘץץʦʩʣʘʰʜʘʥ ʠʙʦʨʘʪʜʠʨ. 

ɼʘʩʪʫʨʠʡ ʤʘʭʩʫʣʦʪ ʩʠʬʘʪʠ ʜʘʩʪʫʨʠʡ ʤʘʭʩʫʣʦʪ ʙʫʶʨʪʤʘʯʠʩʠ, ʜʘʩʪʫʨʯʠ- ʪʝʩʪʣʦʚʯʠ, 

 ʣʣʦʚʯʠ ʤʫʪʘʭʘʩʩʠʩ ï ʤʫʭʘʥʜʠʩʣʘʨ, ʤʘʨʢʝʪʠʥʛ ʙ˄ʡʠʯʘ ʤʫʪʘʭʘʩʩʠʩʣʘʨ, ˄ʨʛʘʪʫʚʯʠ ʚʘ˄ץ

ʩʦʪʫʚʯʠ ʭ.ʢ.ʤʫʪʘʭʘʩʩʠʩʣʘʨ, ʤʘʭʩʫʣʦʪ ץʘʥʯʘʣʠʢ ñʷʭʰʠò ʣʠʛʠʥʠ ʙʝʣʛʠʣʘʡʜʠʛʘʥ ʭʦʩʩʘʣʘʨ 

ʤʘʞʤʫʘʩʠʜʠʨ. 

ɼʘʩʪʫʨʠʡ ʤʘʭʩʫʣʦʪ ʠʰʣʘʙ ʯʠץʠʰ ʞʘʨʘʸʥʠʥʠʥʛ ʘʩʦʩʠʡ ʬʘʟʘʩʠ ʙ˄ʣʤʠʰ ï ʪʝʩʪʣʘʰ 

(ʠʣʦʚʘ ʜʠʟʘʡʥʠ ï ʢʦʜʥʠ ʠʰʣʘʙ ʯʠץʠʰ ï ʪʝʩʪʣʘʰ) ʜʘʩʪʫʨʠʡ ʤʘʭʩʫʣʦʪ ʠʰʣʘʙ ʯʠץʠʰʥʠʥʛ 

ʘʩʦʩʠʡ ʤʫʨʘʢʢʘʙ ץʠʩʤʠ ʭʠʩʦʙʣʘʥʘʜʠ. 

ʊʝʩʪʣʘʰʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʫʯ ʙʦʩץʠʯʜʘʥ ʠʙʦʨʘʪʜʠʨ. 

¶ ʊʝʩʪ ʤʘʞʤʫʘʩʠʥʠ (test svite) ץ˄ʣʜʘ ʸʢʠ ʘʥʠץ ʪʝʩʪʣʘʰ ʤʫ״ʠʪʠ ʫʯʫʥ ʘʚʪʦʤʘʪʣʘʰʛʘʥ 
ʛʝʥʝʨʘʮʠʷ (testing environment) ʷʨʘʪʠʰ. 

¶ ʊʝʩʪ ʤʦʥʠʪʦʨʠ ʪʦʤʦʥʠʜʘʥ ʙʦʰץʘʨʠʣʘʜʠʛʘʥ (test monitor, Test driver) ʪʝʩʪʣʘʨʜʘ 
ʜʘʩʪʫʨʥʠ ʪʝʢʰʠʨʠʰ ʚʘʪʝʩʪʣʘʰ ʥʘʪʠʞʘʣʘʨʠʥʠ (test log) ʧʨʦʪʦʢʦʣʠʥʠ ʦʣʠʰ. 

¶ ɼʘʩʪʫʨʥʠʥʛ ʪʝʩʪʣʘʨ ʤʘʞʤʫʘʩʠ ץʠʡʤʘʪʣʘʨʠ ʙ˄ʡʠʯʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠ ʪʝʩʪʣʘʰʥʠ 
ʜʘʚʦʤ ʵʪʪʠʨʠʰ ʸʢʠ ʪ˄ʭʪʘʪʠʰ ʭʘץʠʜʘ ʝʯʠʤ ץʘʙʫʣ ץʠʣʠʰ ʫʯʫʥ ʙʘʭʦʣʘʰ. 

ʊʝʩʪʣʘʰʥʠʥʛ ʘʩʦʩʠʡ ʤʫʘʤʤʦʩʠ ʜʘʩʪʫʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʪ˄סʨʠʣʠʛʠ ʭʘץʠʜʘ ʭʫʣʦʩʘ 

ʯʠץʘʨʠʰ ʫʯʫʥ ʪʝʩʪʣʘʨ ʪ˄ʧʣʘʤʠ ʝʪʘʨʣʠʣʠʛʠʥʠ ʚʘ ʰʫ ʙʠʣʘʥ ʙʠʨʛʘ ʰʫʥʜʘʡ ʭʫʩʫʩʠʷʪʛʘ ʝʛʘ 

ʙ˄ʣʛʘʥ ʪʝʩʪʣʘʨ ʪ˄ʧʣʘʤʠʥʠ ʪʦʧʠʰʜʘʥ ʠʙʦʨʘʪʜʠʨ. 

ʗʥʘ ʰʫʥʠ ʘʡʪʠʰ ʤʫʤʢʠʥʢʠ  

- ʜʘʩʪʫʨʥʠ ״ʘʤʤʘ ʢʠʨʠʰ ץʠʡʤʘʪʣʘʨʠ ʫʯʫʥ ʪʝʩʪʣʘʙ ʙ˄ʣʤʘʡʜʠ; 

- ʜʘʩʪʫʨʥʠ ״ʘʤʤʘ ʷʨʘʪʠʰ ʡ˄ʣʣʘʨʠʜʘ ʪʝʩʪʣʘʙ ʙ˄ʣʤʘʡʜʠ. 

ɼʝʤʘʢ, ʠʥʪʫʠʪʠʚ ʪʘʩʘʚʚʫʨʠʤʠʟ ʘʩʦʩʠʜʘ ʜʘʩʪʫʨʥʠ ʪʝʢʰʠʨʠʰʛʘ ʠʤʢʦʥ ʙʝʨʫʚʯʠ 

ʪʝʩʪʣʘʨ ʤʘʞʞʤʫʘʩʠʥʠ ʪʘʥʣʘʰ ʢʝʨʘʢ. 

ʊʝʩʪʣʘʨʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙ ʰʫʥʜʘʥ ʠʙʦʨʘʪʢʠ, ʜʘʩʪʫʨ ʫʣʘʨʥʠʥʛ ״ʝʯ ץʘʡʩʠʩʠʜʘ ʪ˄ʭʪʘʰʠ ʚʘ 

ʮʠʢʣʛʘ ʪʫʰʠʙ ץʦʣʤʘʩʣʠʛʠ ʢʝʨʘʢ. 

ɼʘʩʪʫʨʠʡ ʪʘʴʤʠʥʦʪʥʠʥʛ ʪʝʩʪʣʘʰʥʠʥʛ ʪʫʨʣʘʨʠʥʠ ץ˄ʡʠʣʛʘʥ ʤʘץʩʘʜʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ 

 .ʫʡʠʜʘʛʠ ʛʫʨʫʭʣʘʨʛʘ ʘʞʨʘʪʠʰ ʤʫʤʢʠʥץ ʦʣʜʘ״

1. ʌʫʥʢʮʠʦʥʘʣ; 

2. ʅʦʬʫʥʢʮʠʦʥʘʣ; 

3. ɶʟʛʘʨʠʰʣʘʨ ʙʠʣʘʥ ʙʦסʣʠץ; 

ʌʫʥʢʮʠʦʥʘʣ ʪʝʩʪʣʘʨ ʬʫʥʢʮʠʷʣʘʨ, ʫʣʘʨʥʠʥʛ ʭʫʩʫʩʠʷʪʣʘʨʠ ʚʘ ʰʫ ʙʠʣʘʥ ʙʠʨʛʘ ʙʦʰץʘ  

ʪʠʟʠʤʣʘʨ  ʙʠʣʘʥ ʙʦסʣʘʥʠʰʣʘʨʛʘ ʘʩʦʩʣʘʥʘʜʠ ʚʘ ʪʝʩʪʣʘʰʥʠʥʛ ״ʘʤʤʘ ʜʘʨʘʞʘʣʘʨʠʜʘ 
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ʙʝʨʠʣʠʰʠ ʤʫʤʢʠʥ: ʢʦʤʧʦʥʝʥʪʘʣʠ ʸʢʠ ʤʦʜʫʣʣʠ (component unit testing), ʠʥʪʝʛʨʘʮʠʷʣʘʰʛʘʥ 

(integration testing), ʪʠʟʠʤʣʠ (system testing) ʚʘ ץʘʙʫʣ ץʠʣʫʚʯʠ (Acceptance 

testing).ʪʝʩʪʣʘʰʥʠʥʛ ʬʫʥʢʮʠʦʥʘʣ ʪʠʟʠʤʥʠʥʛ ʪʘʰץʠ ʪʫʪʠʰʠʥʠ ʢ˄ʨʠʙ ʯʠץʘʜʠ, ץʫʡʠʜʘ 

ʬʫʥʢʮʠʦʥʘʣ ʪʝʩʪʣʘʨ ʵʥʛ ʢ˄ʧ ʪʘʨץʘʣʛʘʥʣʘʨʠʥʠ ʢʝʣʪʠʨʘʤʠʟ; 

¶ ʬʫʥʢʮʠʦʥʘʣ ʪʝʩʪʣʘʰ (functional testing) 

¶ ʭʘʚʬʩʠʟʣʠʢʥʠ ʪʝʩʪʣʘʰ (security and Access control testing) 

¶ ʙʦסʣʘʥʠʰʣʘʨʥʠ ʪʝʩʪʣʘʰ (Interoperability testing) 

ʊʝʩʪʣʘʰʥʠʥʛ ʬʫʥʢʮʠʦʥʘʣ (ʥʦʬʫʥʢʮʠʦʥʘʣ)ʙ˄ʣʤʘʛʘʥ ʢ˄ʨʠʥʠʰʠ. ʅʦʬʫʥʢʮʠʦʥʘʣ 

ʪʝʩʪʣʘʰ, ʜʘʩʪʫʨʠʡ ʪʘʴʤʠʥʦʪʥʠʥʛ ʪʫʨʣʠ ʢʘʪʪʘʣʠʢʣʘʨ ʙʠʣʘʥ ˄ʣʯʘʥʠʰʠ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʟʘʨʫʨ ʪʝʩʪʣʘʨʥʠ ʪʘʚʩʠʬʣʘʡʜʠ. ʋʤʫʤʘʥ ʦʣʛʘʥʜʘ ʙʫ 

ñʪʠʟʠʤ ץʘʥʜʘʡ ʠʛʣʘʰʠʥʠò ʪʝʩʪʣʘʰʜʠʨ. פʫʡʠʜʘ ʬʫʥʢʮʠʦʥʘʣ ʪʝʩʪʣʘʰ ʪʫʨʣʘʨʠʥʠ 

ʢʝʣʪʠʨʘʤʠʟ: 

¶ ʫʥʫʤʜʦʨʣʠʢʥʠ ʪʝʩʪʣʦʚʯʠ ʪʫʨʣʘʨ: 

- ʶʢʣʘʤʘʣʠ ʪʝʩʪʣʘʰ (Performance and Load Testing)  

- ʩʪʨʝʩʩʣʠ ʪʝʩʪʣʘʰ (Stress testing) 

 ʘʪʴʠʡʣʠʢ ʸʢʠ ʠʰʦʥʯʣʠʣʠʢʥʠ ʪʝʩʪʣʘʰ (Stability Reliability testing)ץ -

- ʭʘʞʤʣʠ ʪʝʩʪʣʘʰ (Volume testing) 

¶ ˄ ʨʥʘʪʠʰʥʠ ʪʝʩʪʣʘʰ (Installation testing) 

¶ ʬʦʡʜʘʣʘʥʠʰ ץʫʣʘʡʣʠʛʠʥʠ ʪʝʩʪʣʘʰ (Usability testing) 

¶ ʨʘʜ ʵʪʠʰ ʚʘ ʪʠʢʣʘʰʥʠ ʪʝʩʪʣʘʰ (Failover and Recovery Testing) 

¶ ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʰʥʠ ʪʝʩʪʣʘʰ (Configuration Testing) 

ɶʟʛʘʨʠʰʣʘʨ ʙʠʣʘʥ ʙʦסʣʠץ ʪʝʩʪʣʘʰ ʪʫʨʣʘʨʠ. 

ʊʝʩʪʣʘʰ ʫʯʫʥ ʠʜʝʘʣ ʪʝʩʪʣʘʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙʣʘʨʥʠ ʚʘ (ʭʫʩʫʩʠʡ) 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʥʠ ʢ˄ʨʠʙ ʯʠץʠʰ ʢʝʨʘʢ. 

ʀʜʝʘʣ ʢ˄ʨʩʘʪʢʠʯʣʘʨʛʘ ʪʘʣʘʙʣʘʨ ץʫʡʠʜʘʛʠʯʘʜʠʨ; 

1.  ʂ˄ʨʩʘʪʢʠʯ ʝʪʘʨʣʠ ʙ˄ʣʠʰʠ, ʷʴʥʠ ʙʝʨʠʣʛʘʥ ʜʘʩʪʫʨʥʠ ʪʝʩʪʣʘʰ ʫʯʫʥ ʪʝʩʪʣʘʨ 

ʩʦʥʠ ʝʪʘʨʣʠ ʵʢʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʠʰʠ ʢʝʨʘʢ; 

2.  ʂ˄ʨʩʘʪʢʠʯ ʪ˄ʣʠץ ʙ˄ʣʠʰʠ ʢʝʨʘʢ, ʷʴʥʠ ʭʘʪʦʣʠʢ ʶʟ ʙʝʨʛʘʥʜʘ ʭʘʪʦʥʠ ʪʝʩʪʣʘʨ 

ʠʯʠʜʘ ʢ˄ʨʩʘʪʫʚʯʠ ʪʝʩʪ ʤʘʚʞʫʜ ʙ˄ʣʠʰʠ ʢʝʨʘʢ; 

3.  ʂ˄ʨʩʘʪʢʠʯ ʠʰʦʥʯʣʠ ʙ˄ʣʠʰʠ, ʷʴʥʠ ʠʭʪʠʸʨʠʡ ʠʢʢʠʪʘ (ʫʥʠ ץʦʥʠץʪʠʨʫʚʯʠ) 

ʪʝʩʪʣʘʨ ʤʘʞʤʫʘʩʠ ʙʠʨ ʚʘץʪʜʘ ʜʘʩʪʫʨ ʭʘʪʦʩʠʥʠ ʢ˄ʨʩʘʪʠʰʠ ʸʢʠ ʢ˄ʨʩʘʪʤʘʩʣʠʛʠ ʢʝʨʘʢ; 

4.  ʂ˄ʨʩʘʪʢʠʯ ʦʩʦʥ ʪʝʢʰʠʨʠʣʘʜʠʛʘʥ ʙ˄ʣʠʰʠ ʢʝʨʘʢ, ʷʴʥʠ ʪʝʩʪ ״ʠʩʦʙʣʘʨʠ. 

ʐʫʥʠʥʛ ʫʯʫʥ ʭʘʤ ʫʤʫʤʠʡ ʠʜʝʘʣ ʢ˄ʨʩʘʪʢʠʯʛʘ ʨʝʘʣ ʭʘץʠץʠʡ ʭʫʩʫʩʠʡ ʢ˄ʨʩʘʪʢʠʯʣʘʨ 

ʦʨץʘʣʠ ʵʨʠʰʠʣʘʜʠ. 

ʂ˄ʨʩʘʪʢʠʯʣʘʨ ʩʠʥʬʣʘʨʠ; 

1. ʊʠʟʠʤʣʠ (ʩʪʨʫʢʪʫʨʘ) ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ, ʜʘʩʪʫʨ ʪʫʟʠʣʠʰʠ ״ʘץʠʜʘʛʠ 

ʤʘʴʣʫʤʦʪʜʘʥ ʬʦʡʜʘʣʘʥʘʜʠ (ñʦץ ץʫʪʠò ʢ˄ʨʩʘʪʢʠʯʠ) 

2. ʌʫʥʢʮʠʦʥʘʣ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʜʘʩʪʫʨʠʡ ʤʘʭʩʫʣʦʪʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙʣʘʨʜʘʥ ʢʝʣʠʙ 

ʯʠץʘʜʠ (ñץʦʨʘ ץʫʪʠò ʪʫʰʫʥʯʘʩʠʜʘʥ ʢʝʣʠʙ ʯʠץʘʜʠʛʘʥ ʢ˄ʨʩʘʪʢʠʯʣʘʨ) 

ʋ, ʜʘʩʪʫʨʠʡ ʤʘʭʩʫʣʦʪʜʘ ʙʫʶʨʪʤʘʯʠʥʠʥʛ ʪʘʣʘʙʣʘʨʠ ʙʘʞʘʨʠʣʠʰʠ ʜʘʨʘʞʘʩʠʥʠ ʥʘʟʦʨʘʪ 

 ʠʣʠʰʥʠ ʪʘʴʤʠʥʣʘʡʜʠ. ɹʫ, ʤʘʭʩʫʣʦʪʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙʣʘʨ, ʪʝʩʪʣʘʥʘʜʠʛʘʥ ʜʘʩʪʫʨʠʡ ʠʣʦʚʘʥʠץ

ʪʘʰץʠ ʤʫʭʠʪ ʙʠʣʘʥ ʘʣʦץʘʩʠʥʠ ʙʝʣʛʠʣʘʡʜʠ. ʌʫʥʢʮʠʦʥʘʣ ʪʝʩʪʣʘʰʜʘ, ʘʩʦʩʘʥ ñץʦʨʘ ץʫʪʠò 

ʤʦʜʝʣʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ʌʫʥʢʮʠʦʥʘʣ ʪʝʩʪʣʘʰ ʤʫʘʤʤʦʩʠ ï ʙʫ ʵʥʛ ʘʚʚʘʣʦ ʫʥʠʥʛ 

 ʠʡʠʥʣʠʛʠʜʘʜʠʨ, ʯʫʥʢʠ ʜʘʩʪʫʨʠʡ ʤʘʭʩʫʣʦʪʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙʣʘʨʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʛʘʥץ

ʭʫʞʞʘʪʣʘʨʛʘ ʢ˄ʨʘ (Software requirement, specification, Functional specification ʚʘ ʭ.ʢ.) ץʦʠʜʘ 

ʙ˄ʡʠʯʘ ʝʪʘʨʣʠ ʜʘʨʘʞʘʜʘ ץʘʡʪʘ ʭʘʞʤʛʘ ʵʛʘʜʠʨ; ʰʫʥʛʘ ץʘʨʘʤʘʩʜʘʥ ʢʝʨʘʢʣʠ ʪʝʢʰʠʨʠʰ 

ʭʘʤʤʘ ʥʘʨʩʘʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʛʘʥ ʙ˄ʣʠʰʠ ʢʝʨʘʢ. 

 .ʫʡʠʜʘ ʬʫʥʢʮʠʦʥʘʣ ʢ˄ʨʩʘʪʢʠʯʣʘʨʥʠʥʛ ʭʫʩʫʩʠʡ ʢ˄ʨʠʥʠʠʰʣʘʨʠ ʢʝʣʪʠʨʠʣʛʘʥפ

- ʉʧʝʮʠʬʠʢʘʮʠʷ ʙ˄ʣʠʤʣʘʨʠʥʠ ʪʝʩʪʣʘʰ (ʭʘʨ ʙʠʨ ʙ˄ʣʠʤ) 

- ʂʠʨʠʰ ʤʘʴʣʫʤʦʪʣʘʨʠ ʩʠʥʬʣʘʨʠʥʠ ʪʫʩʪʣʘʰ 
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 (ʦʠʜʘʥʠ ʪʝʢʰʠʨʠʰץ ʭʘʨ ʙʠʨ) ʦʠʜʘʣʘʨʥʠ ʪʝʩʪʣʘʰפ -

- ʏʠץʠʰ ʤʘʴʣʫʤʦʪʣʘʨ ʩʠʥʬʣʘʨʠʥʠ ʪʝʩʪʣʘʰ  

- ʌʫʥʢʮʠʷʣʘʨʥʠ ʪʝʩʪʣʘʰ 

3. ʉʪʦʭʘʩʪʠʢ ʪʝʩʪʣʘʰ ʢʨʩʘʪʢʠʯʣʘʨʠ, ʩʪʦʭʘʩʪʠʢ ʛʠʧʦʪʝʟʘʥʠ ʪʝʢʰʠʨʠʰ 

ʚʦʩʠʪʘʣʘʨʠ ʸʨʜʘʤʠʜʘ, ʪʝʩʪʣʘʥʘʸʪʛʘʥ ʠʣʦʚʘ ʙʝʨʠʣʛʘʥ ʭʦʩʩʘʣʘʨʛʘ ʵʛʘ ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʘʜʠ. 

4. ʄʫʪʘʮʠʷ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ, ʄʦʥʪʝ ʂʘʨʣʦ ʸʥʜʘʰʫʚʠ ʘʩʦʩʠʜʘ ʜʘʩʪʫʨʠʡ ʤʘʭʩʫʣʦʪ 

ʭʦʩʩʘʣʘʨʠʥʠ ʪʝʢʰʠʨʠʰʛʘ ʘʩʦʩʣʘʥʘʜʠ. 

ʉʪʨʫʢʫʨʘʣʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨ. ʉʪʨʫʢʪʫʨʘʣʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨ, ʜʘʩʪʫʨ ñʤʦʜʝʣòʥʠʥʛ ñʦץ ץʫʪʠò 

ʢ˄ʨʠʥʠʰʠʜʘʥ ʬʦʡʜʘʣʘʥʘʜʠ, ʙʫ ʵʩʘ ˄ʟ ʥʘʚʙʘʪʠʜʘ ʜʘʩʪʫʨ ʢʦʜʠʥʠ ʸʢʠ ʜʘʩʪʫʨ 

ʩʧʝʮʠʬʠʢʘʮʠʷʩʠʥʠ (ʦץʠʤʣʠ ʙʦʰץʘʨʫʚ ʛʨʘʬʠ ʢ˄ʨʠʥʠʰʠʜʘ) ʙ˄ʣʠʰʠʥʠ ʪʘʣʘʙ ץʠʣʘʜʠ. 

ʉʪʨʫʢʪʫʨʘʣʠ ʤʘʴʣʫʤʦʪ ʜʘʩʪʫʨ ʠʣʦʚʘʩʠ ʤʦʜʫʣʠ ʚʘ ʪʠʟʠʤʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʫʚʯʠʣʘʨ ʫʯʫʥ 

ʪʫʰʫʥʘʨʣʠʜʠʨ, ʰʫʥʠʥʛ ʫʯʫʥ ʭʘʤ, ʙʫ ʩʠʥʬ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʢ˄ʧʠʥʯʘ ʤʦʜʫʣʣʠ ʚʘ 

ʠʥʪʝʛʨʘʮʠʷʣʠ ʪʝʩʪʣʘʰ ʙʦʩץʠʯʣʘʨʠʜʘ ʬʦʡʜʘʣʘʥʠʣʘʜʠ (unit testing, integration testing) 

ʉʪʨʫʢʪʫʨʘʣʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʘʩʦʩʠʡ ʵʣʝʤʝʥʪ ʦʧʝʨʘʪʦʨ, ʰʦʭʦʙʯʘʣʘʨ ʚʘ ʡ˄ʣʣʘʨʛʘ 

ʘʩʦʩʣʘʥʘʜʠ: 

¶ ʢʦʤʘʥʜʘʣʘʨʥʠ ʪʝʩʪʣʘʰ ʢ˄ʨʩʘʪʢʠʯʠ ʰʘʨʪʠ 

¶ ʰʦʭʦʙʯʘʣʘʨʥʠ ʪʝʩʪʣʘʰ ʢ˄ʨʩʘʪʢʠʯʠ ʰʘʨʪʠ 

¶ ʡ˄ʣʣʘʨʥʠ ʪʝʩʪʣʘʰ ʢ˄ʨʩʘʪʢʠʯʠ ʰʘʨʪʠ ʬʫʥʢʮʠʦʥʘʣ ʢ˄ʨʩʘʪʢʠʯ ï ʜʘʩʪʫʨʠʡ 

ʠʥʜʫʩʪʨʠʷ ʫʯʫʥ ʵʥʛ ʤʫʭʠʤ ʪʝʩʪʣʘʰ ʢ˄ʨʩʘʪʢʠʯʠʜʠʨ. 

- ʜʘʩʪʫʨ ʚʘ ʩʧʝʮʠʬʠʢʘʮʠʷʣʘʨ ʫʯʫʥ ʢʘʤʙʠʥʘʮʠʷʣʘʥʛʘʥ ʢ˄ʨʩʘʪʢʠʯʣʘʨ. 

ʉʪʦʭʘʩʠʢ ʢ˄ʨʩʘʪʢʠʯʣʘʨ. ʉʪʦʭʘʩʪʠʢ ʪʝʩʪʣʘʰ ʤʫʨʘʢʢʘʙ ʜʘʩʪʫʨʠʡ ʤʘʞʤʫʘʣʘʨʥʠ, 

ʪʝʩʪʣʘʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠ. 

ʄʫʪʘʮʠʷʣʠ ʢ˄ʩʘʪʢʠʯ. ɹʫ ʸʥʜʘʰʠʰ ʜʘʩʪʫʨʜʘʛʠ ʢʠʯʠʢ ʭʘʪʦʣʘʨ ʘʩʦʩʠʜʘ, ʜʘʩʪʫʨʜʘ 

ʢʦʣʛʘʥ ʭʘʪʦʣʘʨ ʘʥʠץʣʘʰʛʘ ʘʩʦʩʣʘʥʛʘʥ. ɹʫ ʸʥʜʘʰʠʰ ץʫʡʠʜʘʛʠ ʪʫʰʫʥʯʘʣʘʨʛʘ ʘʩʦʩʣʘʥʛʘʥ: 

- ʤʫʪʘʮʠʷʣʘʨ ï ʜʘʩʪʫʨʜʘʛʠ ʢʠʯʠʢ ʭʘʪʦʣʘʨ; 

- ʤʫʪʘʥʪʣʘʨ ï ʙʠʨ-ʙʠʨʠʜʘʥ ʤʫʪʘʮʠʷʣʘʨʠ ʙʠʣʘʥ ʬʘʨץʣʘʥʫʚʯʠ ʜʘʩʪʫʨʣʘʨ. 

ʄʫʪʘʮʠʷʣʠ ʪʝʩʪʣʘʰ ʫʩʫʣʠ ï ʙʫ ʠʰʣʘʙ ʯʠץʠʣʘʸʪʛʘʥ ʜʘʩʪʫʨʛʘ, ʩʫʥʴʠʡ ʠʰʣʘʙ 

ʯʠץʠʣʛʘʥ ʤʫʪʘʥʪ ï ʜʘʩʪʫʨʣʘʨ ʢʠʨʠʪʠʣʘʜʠ, ʩ˄ʥʛʨʘ ʜʘʩʪʫʨ ʚʘ ʤʫʪʘʥʪʣʘʨ ʙʠʪʪʘ ʪʝʩʪʣʘʨ 

ʤʘʞʤʫʘʩʠʜʘ ʪʝʢʰʠʨʠʣʘʜʠ. 

 

 ɶʃɪɿʄɸʃʀ ʄɸʒʃʋʄʆʊʃɸʈʅʀ ʊɸʅʀɹ ʆʃʀʐɼɸ ɹɽʃɻʀʃɸʈʅʀ ɸɾʈɸʊʀʐפ

ɺɸ ʋʃɸʈʅʀʅɻ ʀʅʌʆʈʄɸʊʀɺʃʀɻʀʅʀ ɸʅʀפʃɸʐʅʀʅɻ ɸ׳ɸʄʀʗʊʀ 

 

ʕʨʛʘʰʝʚ ʄ.ʀ. (ʊɸʊʋ ϲʫʟʫʨʠʜʘʛʠ ɼʘʩʪʫʨʠʡ ʤʘϲʩʫʣʦʪʣʘʨ ʚʘ ʘʧʧʘʨʘʪ-ʜʘʩʪʫʨʠʡ 

ʤʘʞʤʫʘʣʘʨ ʷʨʘʪʠʰ ʤʘʨʢʘʟʠ, ʢʠʯʠʢ ʠʣʤʠʡ ʭʦʜʠʤ) 

ʇʘʨʜʘʝʚ ʐ.ʊ. (ʊʦʰʢʝʥʪ ʘʭʙʦʨʦʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʤʘʛʠʩʪʨʘʥʪ) 

 

 ʣʸʟʤʘʣʘʨʥʠ ʪʘʥʠʙ ʦʣʠʰ ʠʰʠ ʫʤʫʤʠʡ ʪʘʥʠʙ ʦʣʠʰ ʜʦʠʨʘʩʠʜʘʛʠ ʵʥʛ ʤʫʨʘʢʢʘʙ˄פ

ʤʘʩʘʣʘʣʘʨʜʘʥ ʙʠʨʠʜʠʨ. פ˄ʣʸʟʤʘʣʘʨʥʠ ʪʘʥʠʙ ʦʣʠʰ ʜʘʩʪʣʘʙʢʠ ʠʰʣʦʚ ʙʝʨʠʰ, ʙʝʣʛʠʣʘʨʥʠ 

ʘʞʨʘʪʠʰ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʘʙʠ ʙʠʨ ץʘʥʯʘ ʙʦʩץʠʯʣʘʨʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʘʜʠ. פ˄ʣʸʟʤʘʣʘʨʥʠ 

ʪʘʥʠʙ ʦʣʠʰʜʘʛʠ ʘʩʦʩʠʡ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ ʬʘʢʪʦʨʣʘʨʜʘʥ ʙʠʨʠ ʙʫ ʪʘʥʠʙ ʦʣʠʰ ʫʯʫʥ ʢʠʨʫʚʯʠ 

ʥʘʤʫʥʘʥʠʥʛ ʵʥʛ ʤʫʥʦʩʠʙ ʙʝʣʛʠʣʘʨ ʪ˄ʧʣʘʤʠʥʠ ʘʞʨʘʪʠʰ ʵʢʘʥʣʠʛʠʥʠ ״ʝʯ ʢʠʤ ʠʥʢʦʨ 

 ʣʸʟʤʘʣʘʨʥʠ ʪʘʥʠʙ ʦʣʠʰʜʘ˄פ .ʠʣʠʥʘʜʠץ ʣʠʣ״ʠʯ ʪʘץʠʣʤʘʡʜʠ. ʋʰʙʫ ʠʰʜʘ xʫʜʜʠ ʰʫ ʙʦʩץ

ʤʠʥʠʤʘʣ ʢʣʘʩʩʠʬʠʢʘʮʠʷ xʘʪʦʣʠʛʠʥʠ ʙʝʨʘʜʠʛʘʥ ʪʝʛʠʰʣʠ ʙʝʣʛʠʣʘʨʥʠ ʘʥʠץʣʘʰʜʘ, ʶץʦʨʠʜʘ 

ʟʠʢʨʠ ˄ʪʛʘʥ ʙʝʣʛʠʣʘʨ ʪ˄ʧʣʘʤʠ ʘʩʦʩʠʡ ʨʦʣ ˄ʡʥʘʡʜʠ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʬʘʪʠʥʠ ʦʰʠʨʠʰ, 

ʠʰʣʦʚ ʙʝʨʠʣʘʸʪʛʘʥ ʤʘʲʣʫʤʦʪ ʙʝʣʛʠʣʘʨ ʬʘʟʦʩʠʥʠʥʛ ״ʘʞʤʠʥʠ ʢʠʯʨʘʡʪʠʨʠʰ ʫʯʫʥ ʢ˄ʧʛʠʥʘ 

ʪʝxʥʦʣʦʛʠʷʣʘʨ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. ɹʫʥʜʘʡ ʪʝxʥʦʣʦʛʠʷʣʘʨ ʢ˄ʧʠʥʯʘ ʙʝʣʛʠʣʘʨʥʠ ץʠʩץʘʨʪʠʨʠʰ 

(feature reduction) ʜʝʡʠʣʘʜʠ ʚʘ ʙʝʣʛʠʣʘʨʥʠ ʘʞʨʘʪʠʰ (feature extraction) ʚʘ ʙʝʣʛʠʣʘʨʥʠ 

ʪʘʥʣʘʰ (feature selection) ʜʝʛʘʥ ʠʢʢʠ ץʠʩʤʛʘ ʘʞʨʘʪʠʣʠʰʠ ʤʫʤʢʠʥ [1, 2]. ɹʫ ʤʘʚʟʫʜʘ ʙʠʨ 

ʤʫʥʯʘ ʪʘʜץʠץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʣʛʘʥ ʚʘ ʯʦʧ ʵʪʠʣʛʘʥ. 
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 ʣʸʟʤʘʣʘʨʥʠ ʪʘʥʠʙ ʦʣʠʰʜʘ ʠʥʬʦʨʤʘʪʠʚ ʙʝʣʛʠʣʘʨʥʠ ʘʞʨʘʪʠʰ ʪʝxʥʠʢʘʩʠ˄פ

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʦʩץʠʯʠ ʫʯʫʥ ʤʫʥʦʩʠʙ ʙʝʣʛʠʣʘʨʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ xʠʟʤʘʪ ץʠʣʘʜʠ. 

ʀʥʬʦʨʤʘʪʠʚ ʙʝʣʛʠʣʘʨʥʠ ʘʞʨʘʪʠʰʜʘʥ ʤʘץʩʘʜ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʞʘʨʘʸʥʠ ʫʯʫʥ 

ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʙʝʣʛʠʣʘʨ ʩʦʥʠʥʠ ʢʘʤʘʡʪʠʨʠʰʜʠʨ. ɹʫ ʠʰ ʫʤʫʤʠʡ ʙʝʣʛʠʣʘʨ ʪ˄ʧʣʘʤʠʜʘʥ 

ʢʝʨʘʢʩʠʟ ʸʢʠ ʰʦʚץʠʥ ʜʝʙ ״ʠʩʦʙʣʘʥʛʘʥʣʘʨʠʥʠ ʯʠץʘʨʠʙ ʪʘʰʣʘʰ ʙʠʣʘʥ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ. 

ʀʥʬʦʨʤʘʪʠʚ ʙʝʣʛʠʣʘʨʥʠ ʘʞʨʘʪʠʰ ʙʝʣʛʠʣʘʨ ʪ˄ʧʣʘʤʠʜʘʛʠ ʙʝʬʦʡʜʘ ʤʘʲʣʫʤʦʪʣʘʨʥʠ 

ʤʘʢʩʠʤʘʣ ʜʘʨʘʞʘʜʘ ʡ˄ץʦʪʠʰ ʦʨץʘʣʠ ʙ˄ʣʘʜʠ. ɹʫʥʜʘ ʰʫʥʜʘʡ ʡ˄ʣ ʪʫʪʠʰ ʣʦʟʠʤʢʠ, 

ʡ˄ץʦʪʠʣʘʜʠʛʘʥ ʙʝʣʛʠʣʘʨ ʪʘʥʣʘʥʠʰʠʜʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʞʘʨʘʸʥʠʥʠʥʛ ʩʠʬʘʪʠ ʧʘʩʘʡʤʘʩʣʠʛʠ 

ʢʝʨʘʢ. ʀʥʬʦʨʤʘʪʠʚ ʙʝʣʛʠʣʘʨʥʠ ʘʞʨʘʪʠʰ ʫʯʪʘ ʘʩʦʩʠʡ ʙʦʩץʠʯʜʘʥ ʠʙʦʨʘʪ: ץʠʜʠʨʫʚ, 

ʙʘ״ʦʣʘʰ, ʪ˄xʪʘʪʠʰ. 

 
1-ʨʘʩʤ. ʀʥʬʦʨʤʘʪʠʚ ʙʝʣʛʠʣʘʨʥʠ ʘʞʨʘʪʠʰ ʞʘʨʘʸʥʠʥʠʥʛ ʫʤʫʤʠʡ ʩxʝʤʘʩʠ 

 

ʆʧʪʠʤʘʣ ʝʯʠʤʥʠ ʪʦʧʠʰ ʫʯʫʥ ʦʣʜʠʥʜʘʥ ʪʘʥʣʘʥʛʘʥ ʙʘ״ʦʣʘʰ ʤʝʟʦʥʠʛʘ ʤʫʥʦʩʠʙ 

ʤʘxʩʫʩ ץʠʜʠʨʫʚ ʫʩʫʣʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ʊ˄xʪʘʰ ʰʘʨʪʠ ץʦʥʠץʪʠʨʠʣʛʫʥʠʯʘ ץʠʜʠʨʫʚ 

ʘʤʘʣʠ ץʘʡʪʘʨʠʣʘʚʝʨʘʜʠ. 

ʀʥʬʦʨʤʘʪʠʚ ʙʝʣʛʠʣʘʨʥʠ ʘʞʨʘʪʠʰ ʤʘʩʘʣʘʩʠ ʙʫʪʫʥ ʙʦʰʣʠ ʙʝʣʛʠʣʘʨ ʪ˄ʧʣʘʤʠʜʘʥ ʵʥʛ 

ʷxʰʠ ʬʘʨץʣʘʰ ץʫʚʚʘʪʠʥʠ ʪʘʲʤʠʥʣʦʚʯʠ ץʠʩʤ ʪ˄ʧʣʘʤʥʠ ʪʘʥʣʘʙ ʦʣʠʰʥʠ ʢ˄ʟʜʘ ʪʫʪʘʜʠ. 

ʂ˄ʧʛʠʥʘ ʩʘʙʘʙʣʘʨʛʘ ʢ˄ʨʘ ʠʥʬʦʨʤʘʪʠʚ ʙʝʣʛʠʣʘʨʥʠ ʘʞʨʘʪʠʙ ʦʣʠʰʥʠʥʛ ʢʫʯʣʠ ʪʠʟʠʤʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʞʘʨʘʸʥʠʥʠʛ ʘʩʦʩʠ ʙ˄ʣʠʙ xʠʟʤʘʪ ץʠʣʘʜʠ. ɶץʠʪʠʰ ʘʣʛʦʨʠʪʤʠ ץʘʥʯʘʣʠʢ 

ʢʫʯʣʠ ʙ˄ʣʤʘʩʠʥ ʘʛʘʨʜʘ ʠʥʬʦʨʤʘʪʠʚ ʜʝʙ ʪʘʥʣʘʙ ʦʣʠʥʛʘʥ ʙʝʣʛʠʣʘʨ ʪ˄ʧʣʘʤʠ ʪʫʨʣʠ 

ʢʣʘʩʩʣʘʨʛʘ ʪʝʛʠʰʣʠ ʥʘʤʫʥʘʣʘʨʥʠ ʬʘʨץʣʘʰ ʫʯʫʥ ʝʪʘʨʣʠ ʤʘʲʣʫʤʦʪʣʘʨʥʠ ˄ʟʠʜʘ 

ʤʫʞʘʩʩʘʤʣʘʰʪʠʨʤʘʛʘʥ ʙ˄ʣʩʘ, ʫ ״ʦʣʜʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘ ץʦʥʠץʘʨʩʠʟ ʙ˄ʣʘʜʠ. ɹʦʰץʘ 

ʪʦʤʦʥʜʘʥ ץʘʨʘʣʛʘʥʜʘ ʥʘʤʫʥʘʣʘʨʥʠ ʠʬʦʜʘʣʘʰʜʘ ץ˄ʣʣʘʥʠʣʛʘʥ ʙʝʣʛʠʣʘʨ ʪ˄ʧʣʘʤʠʥʠʥʛ 

˄ʣʯʘʤʠ ˄ץʠʪʠʰ ʙʦʩץʠʯʠʜʘʛʠ ץʠʜʠʨʫʚʥʠʥʛ ʢ˄ʣʘʤʠʥʠ ʙʝʣʛʠʣʘʡʜʠ. ʐʫʥʜʘʡ ʵʢʘʥ ʢʝʨʘʢʩʠʟ 

ʙʝʣʛʠʣʘʨ ״ʘʤʜʘ ʰʦʚץʠʥʣʘʨ ץʠʜʠʨʫʚ ʚʘץʪʠʥʠ ʫʟʘʡʪʠʨʠʙ ʶʙʦʨʘʜʠ ʚʘ ʙʫ ʞʘʨʘʸʥʥʠ 

ʤʫʨʘʢʢʘʙʣʘʰʠʰʠʛʘ ʩʘʙʘʙ ʙ˄ʣʘʜʠ.  

Y ʙʝʣʛʠʣʘʨ ʪ˄ʧʣʘʤʠʜʘʛʠ N ʪʘ ʠʥʬʦʨʤʘʪʠʚʣʠʢ ʜʘʨʘʞʘʩʠ ʶץʦʨʠ ʵʣʝʤʝʥʪʣʘʨ ʙ˄ʣʩʘ, 

ʙʘ״ʦʣʘʰ ʬʫʥʢʮʠʷʩʠʛʘ ʢ˄ʨʘ ʦʧʪʠʤʘʣ ץʠʩʤ ʪ˄ʧʣʘʤʥʠ ʪʦʧʠʰ ʞʫʜʘʷʤ ʤʫʨʨʘʢʘʙʣʘʰʠʙ 

ʢʝʪʘʜʠ. ʏʫʥʢʠ ץʠʜʠʨʫʚ ʢ˄ʣʘʤʠʥʠʥʛ ʵʢʩʧʦʥʝʥʮʠʘʣ ʢ˄ʧʘʡʠʰʠ ʥʘʪʠʞʘʩʠʜʘ Y ʜʘʥ 2N ʪʘ ץʠʩʤ 

ʪ˄ʧʣʘʤ ʧʘʡʜʦ ʙ˄ʣʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ʦʧʪʠʤʘʣ ʝʯʠʤʛʘ ʵʥʛ ʷץʠʥ ʝʯʠʤʥʠ ʪʦʧʠʰ ʫʯʫʥ 

ʵʚʨʠʩʪʠʢ ʘʣʛʦʨʠʪʤʣʘʨ ʟʘʨʫʨ ʙ˄ʣʘʜʠ. ɹʫ ʘʣʛʦʨʠʪʤʣʘʨ ʙʝʣʛʠʣʘʨ ץʠʩʤʬʘʟʦʩʠʥʠʥʛ ʪʘʥʣʘʥʠʰ 

ʩʪʨʘʪʝʛʠʷʩʠʥʠ ʚʘ ״ʘʨ ʙʠʨ ʪʘʥʣʦʚʥʠʥʛ ץʘʥʯʘʣʠʢ ʷxʰʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥʠʥʠ ʙʘ״ʦʣʦʚʯʠ 

ʬʫʥʢʮʠʷʥʠ ʪʘʣʘʙ ץʠʣʘʜʠ. 



29 

 

Xʫʣʦʩʘ ˄ʨʥʠʜʘ ʰʫʥʠ ʘʡʪʠʰ ʤʫʤʢʠʥʢʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʞʘʨʘʸʥʠʥʠʥʛ ץʘʜʨ-ץʠʤʤʘʪʠ 

ʥʘʤʫʥʘʣʘʨʥʠ ʠʬʦʜʘʣʘʰʜʘ ʬʦʡʜʘʣʘʥʠʣʛʘʥ ʙʝʣʛʠʣʘʨ ʩʦʥʠ ʙʠʣʘʥ ʯʘʤʙʘʨʯʘʩ ʙʦסʣʠץʜʠʨ. 

ʊʘʩʚʠʨʥʠ ʠʬʦʜʘʣʘʰʜʘ ʬʘץʘʪʛʠʥʘ ʵʥʛ ʤʫ״ʠʤ ʙʝʣʛʠʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʣʦʟʠʤ. ʊʘʞʨʠʙʘʣʘʨ 

 ʠʩʤʠʥʠ ʦʣʠʙ ʪʘʰʣʘʰ ʵʚʘʟʠʛʘ ʢ˄ʧʛʠʥʘץ ʘʤ ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ ʦʨʠʛʠʥʘʣ ʙʝʣʛʠʣʘʨʥʠʥʛ ʢ˄ʧ״

ʭʘʪʦʣʠʢʣʘʨ ʙʘʨʪʘʨʘʬ ʵʪʠʣʘʜʠ ʚʘ ʪʘʥʠʙ ʦʣʠʰ ʞʘʨʘʸʥʠʥʛ ʩʠʬʘʪʠ ʦʰʘʜʠ. 

 

ʌʦʡʜʘʣʘʥʠʣʛʘʥ ʘʜʘʙʠʸʪʣʘʨ 
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ɶʉʀʄʃʀʂ ʊʋʈʂʋʄʀ ɸʅʀפʃɸɻʀʏʀ ɹʆʉפʀʏʃɸʈʀʅʀʅɻ ʊɸʅʀɹ ʆʃʀʐ 

ɸʃɻʆʈʀʊʄʃɸʈʀɼɸ פɶʃʃɸʅʀʃʀʐʀ ׳ɸפʀɼɸ  

 

ʍʫʜʘʡʙʝʨʜʠʝʚ ʄ.ʍ. (ʊɸʊʋ ϲʫʟʫʨʠʜʘʛʠ ɼʄ ʚʘ ɸɼʄʗ ʤʘʨʢʘʟʠ, ʂʀʍʀ)  

ʄʘʤʠʝʚʘ ɼ.ɿ. (ʊɸʊʋ, ʤʘʛʠʩʪʨʘʥʪ) 

 

ɹʫʛʫʥʛʠ ʢʫʥʜʘ ʤʘʤʣʘʢʘʪʠʤʠʟ ʬʣʦʨʘʩʠʜʘʛʠ ʤʘʚʞʫʜ ˄ʩʠʤʣʠʢʣʘʨ (ʪʫʨʣʘʨ) ״ʘץʠʜʘʛʠ 

ʘʭʙʦʨʦʪʣʘʨʥʠ ʪ˄ʧʣʘʰ, ʢʦʤʧʴʶʪʝʨʣʘʨ ʭʦʪʠʨʘʩʠʜʘ ʩʘץʣʘʰ, ʪʘ״ʣʠʣ ץʠʣʠʰ, ʷʥʛʠ ʪʦʧʠʣʛʘʥ 

ʪʫʨʣʘʨʥʠ ʪʘʩʥʠʬʣʘʰ ʤʘʩʘʣʘʣʘʨʠʥʠ ״ʘʣ ʵʪʠʰ ʷʥʘʜʘ ʜʦʣʟʘʨʙʜʠʨ. ɿʘʤʦʥʘʚʠʡ ʢʦʤʧʴʶʪʝʨ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʥʠʥʛ ʢʫʥ ʩʘʡʠʥ ʨʠʚʦʞʣʘʥʠʙ ʙʦʨʠʰʠ ʚʘ ʫʣʘʨʜʘʥ ʪʫʨʣʠ ʩʦ״ʘʣʘʨʜʘ ʪʫʨʣʠ 

ʤʘץʩʘʜʣʘʨʜʘ ʷʥʘʜʘ ʢʝʥʛ ʬʦʡʜʘʣʘʥʠʰ ʠʤʢʦʥʠʷʪʣʘʨʠʥʠ ʦʯʠʙ ʙʝʨʤʦץʜʘ.  

ɶʩʠʤʣʠʢ ʪʫʨʣʘʨʠʥʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʰ ʤʘʩʘʣʘʩʠʥʠ ʫʣʘʨʥʠʥʛ ʤʦʨʬʦʣʦʛʠʢ 

ʙʝʣʛʠʣʘʨʠ ʦʨץʘʣʠ ״ʘʣ ʵʪʠʰ ʤʫʤʢʠʥ. ɹʫ ʙʦʨʘʜʘ ʙʦʪʘʥʠʢʣʘʨ ʪʦʤʦʥʠʜʘʥ ʙʫ ʤʫʘʤʤʦʥʠ ʢ˄ʧ 

ʡʠʣʣʠʢ ʠʣʤʠʡ ʠʟʣʘʥʠʰʣʘʨʠ ʚʘ ʪʘʞʨʠʙʘʣʘʨʠ ʘʩʦʩʠʜʘ ʷʨʘʪʠʣʛʘʥ ˄ʩʠʤʣʠʢ ʘʥʠץʣʘʛʠʯʣʘʨʠ 

ʦʨץʘʣʠ ʘʥʘʣʠʪʠʢ ״ʘʣ ʵʪʠʙ ʢʝʣʠʥʛʘʥ.  

ɹʦʪʘʥʠʢʘ ʩʦ״ʘʩʠ ʦʣʠʤʣʘʨʠ ״ʘʨ ʡʠʣʠ ʤʘʲʣʫʤ ʚʘץʪʣʘʨʜʘ ˄ʩʠʤʣʠʢʣʘʨʥʠ ˄ʨʛʘʥʠʰ 

ʫʯʫʥ ʤʘʤʣʘʢʘʪʠʤʠʟʥʠʥʛ ʪʫʨʣʠ ʙʦʪʘʥʠʢ-ʛʝʦʛʨʘʬʠʢ ʨʘʡʦʥʣʘʨʠʛʘ ʭʠʟʤʘʪ ʩʘʬʘʨʠʥʠ ʘʤʘʣʛʘ 

ʦʰʠʨʘʜʠʣʘʨ. ɶʩʠʤʣʠʢ ʥʘʤʫʥʘʣʘʨʠʥʠ ʜʘʣʘ ʰʘʨʦʠʪʠʜʘ ˄ʨʛʘʥʠʰ ʢ˄ʧ ʚʘץʪ ʪʘʣʘʙ 

 ʠʣʠʥʛʘʥʣʠʛʠ ʙʦʠʩ, ʫʣʘʨʥʠ ʛʝʨʙʘʨʠʡ ʢ˄ʨʠʥʠʰʠʜʘ ʤʘʭʩʫʩ ʛʝʨʙʘʨʠʡ ʣʘʙʦʨʘʪʦʨʠʷʣʘʨʠʛʘץ

ʢʝʣʪʠʨʠʣʘʜʠ. ɻʝʨʙʘʨʠʡ ʥʘʤʫʥʘʣʘʨʠʥʠ ʨ˄ʡʭʘʪʛʘ ʦʣʠʰ ʫʯʫʥ ״ʘʨ ʙʠʨ ʛʝʨʙʘʨʠʡ ʚʘʨʘסʠʜʘ 

ʵʪʠʢʝʪʢʘ ʸʟʠʣʘʜʠ. ɹʫ ʵʪʠʢʝʪʢʘʛʘ ʪʝʨʠʣʛʘʥ ʩʘʥʘʩʠ, ʞʦʡ ʥʦʤʠ ʚʘ ʢʦʦʨʜʠʥʘʪʘʣʘʨʠ, ʪʝʨʫʚʯʠ 

ʰʘʭʩ (ʢʦʣʣʝʢʪʦʨ), ʘʥʠץʣʦʚʯʠ ʰʘʭʩ ʤʘʲʣʫʤʦʪʣʘʨʠ ʢʠʨʠʪʠʣʘʜʠ ʚʘ ʫ ʤʫʘʩʩʘʩʘ ʥʠʰʦʥʠ 

ʪʫʰʠʨʠʣʛʘʥ ʤʫ״ʨ ʙʠʣʘʥ ʪʘʩʜʠץʣʘʥʘʜʠ. ɹʫ ʝʨʜʘ ʙʦʪʘʥʠʢʣʘʨ ʫʯʫʥ ʤʘʚʞʫʜ ʤʫʘʤʤʦʣʘʨʜʘʥ 

ʙʠʨʠ ï ʙʫ ʪʝʨʠʣʛʘʥ ʛʝʨʙʘʨʠʡʣʘʨʥʠʥʛ ʪʫʨʠʥʠ ʘʥʠץʣʘʰ ״ʠʩʦʙʣʘʥʘʜʠ. ɸʛʘʨ ʛʝʨʙʘʨʠʡ 

ʥʘʤʫʥʘʩʠʥʠʥʛ ʪʫʨʠ ʘʥʠץʣʘʥʤʘʛʘʥ ʙ˄ʣʩʘ, ʵʪʠʢʝʪʢʘʜʘ ʘʥʠץʣʦʚʯʠ ʰʘʭʩ ʢʘʪʘʛʠ ʙ˄ʰ 

 ʣʘʥʤʘʛʘʥץʡʠʣʣʘʨ ʜʘʚʦʤʠʜʘ ʘʥʠ ץʦʣʜʠʨʠʣʘʜʠ. ɹʘʲʟʠ ʛʝʨʙʘʨʠʡ ʥʘʤʫʥʘʣʘʨʠ ʫʟʦץ

 ʘʤ ʢʫʟʘʪʠʰ ʤʫʤʢʠʥ. ɹʫʥʠʥʛ ʘʩʦʩʠʡ ʩʘʙʘʙʣʘʨʠ ʩʠʬʘʪʠʜʘ ï ʤʫʪʘʭʘʩʩʠʩʣʘʨʥʠʥʛ״ ʦʣʘʪʣʘʨʥʠ״

ʝʪʠʰʤʘʩʣʠʛʠ, ʚʘץʪ ʪʘʥץʠʩʣʠʛʠ, ʥʘʤʫʥʘ ״ʘץʠʜʘ ʝʪʘʨʣʠʯʘ ʘʭʙʦʨʦʪʛʘ ʵʛʘ ʙ˄ʣʦʣʤʘʩʣʠʢ, 

 ʣʘʛʠʯʣʘʨʠʥʠʥʛ [2]ץʠʣʛʘʥ ˄ʩʠʤʣʠʢ ʘʥʠץʘʥʫʟʛʘʯʘ ˄ʪʛʘʥ ʘʩʨʥʠʥʛ 70 ʡʠʣʣʘʨʠʜʘ ʠʰʣʘʙ ʯʠ״

ʷʥʛʠʣʘʥʤʘʛʘʥʣʠʛʠ ʢʘʙʠ ʩʘʙʘʙʣʘʨʥʠ ʢ˄ʨʩʘʪʠʰ ʤʫʤʢʠʥ. ʊʫʨʠ ʘʥʠץʣʘʥʛʘʥ ʛʝʨʙʘʨʠʡ 

ʥʘʤʫʥʘʩʠ ״ʘץʠʜʘʛʠ ʤʘʲʣʫʤʦʪʣʘʨ CentralGerbariumUz.accdb ʤʘʲʣʫʤʦʪʣʘʨ ʙʘʟʘʩʠʛʘ 

ʢʠʨʠʪʠʣʘʜʠ.   

ʋʰʙʫ ʤʫʘʤʤʦʥʠ ʪʠʤʩʦʣʣʘʨʥʠ ʘʥʠץʣʘʰ ʫʩʫʣʣʘʨʠ ʸʨʜʘʤʠʜʘ ״ʘʣ ʵʪʠʰ ʤʘץʩʘʜʠʜʘ 

ʙʦʪʘʥʠʢʣʘʨ ʪʦʤʦʥʠʜʘʥ ʢ˄ʧ ˄ʨʛʘʥʠʣʛʘʥ ˄ʩʠʤʣʠʢ ʪʫʨʢʫʤʣʘʨʜʘʥ ʙʠʨʠ ï ʣʦʣʘ (Tulipa L. ï 

ʠʣʤʠʡ ʥʦʤʣʘʥʠʰʠ) ʪʫʨʢʫʤʠ ʪʘʥʣʘʙ ʦʣʠʥʜʠ. ʊʠʤʩʦʣʣʘʨʥʠ ʘʥʠץʣʘʰʥʠʥʛ ʫʩʫʣʣʘʨʠʜʘʥ ʵʩʘ 
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 ʠʩʦʙʣʘʰ ʘʣʛʦʨʠʪʤʣʘʨʠ ʪʘʥʣʘʙ״ ʦʣʘʨʥʠ״ʠʩʤʠʡ ʧʨʝʮʝʜʝʥʪʣʠʢ ʪʘʤʦʡʠʣʠʛʘ ʘʩʦʩʣʘʥʛʘʥ ʙʘץ

ʦʣʠʥʜʠ [1]. 

 ʦʟʠʨʛʠ ʢʫʥʛʘʯʘ ʨʝʩʧʫʙʣʠʢʘʤʠʟ ˄ʩʠʤʣʠʢ ʬʣʦʨʘʩʠʜʘ ʣʦʣʘ ˄ʩʠʤʣʠʛʠʥʠʥʛ 34 ʪʘ ʪʫʨʠ׳

ʘʥʠץʣʘʥʛʘʥ ʙ˄ʣʠʙ, ʫʣʘʨʥʠʥʛ ʛʝʨʙʘʨʠʡʣʘʨʠʥʠ ʡʠסʠʰ 1908 ʡʠʣʜʘʥ ʙʦʰʣʘʥʛʘʥ ʚʘ ʄʘʨʢʘʟʠʡ 

ʛʝʨʙʘʨʠʡ ʣʘʙʦʨʘʪʦʨʠʷʩʠʜʘ ʩʘץʣʘʥʠʙ ʢʝʣʤʦץʜʘ. ʄʫʪʘʭʘʩʩʠʩʣʘʨ ʪʦʤʦʥʠʜʘʥ ״ʘʨ ʙʠʨ ʣʦʣʘ 

ʪʫʨʠ ʙ˄ʡʠʯʘ ʪʘʚʩʠʬʣʘʨ ʰʘʢʣʣʘʥʪʠʨʠʣʛʘʥ. ɹʫ ʪʘʚʩʠʬʣʘʨʜʘ ʠʥʬʦʨʤʘʮʠʦʥ (ʘʭʙʦʨʦʪ 

ʙʝʨʫʚʯʠ) ʚʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥ (ʪʫʨʠʥʠ ʘʥʠץʣʦʚʯʠ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʣʘʨ ʞʘʤʣʘʥʛʘʥ. ɹʘʲʟʠ 

 ʠʬʦʜʘʣʘʥʤʘʛʘʥʣʠʛʠ, ʛʝʨʙʘʨʠʡ ʥʘʤʫʥʘʩʠʛʘ ʟʠʜ ץʦʣʘʪʣʘʨʜʘ ʙʫʥʜʘʡ ʪʘʚʩʠʬʣʘʨ ʪ˄ʣʠ״

ʢʝʣʠʰʠ ʢʫʟʘʪʠʣʘʜʠ.  

ɶʨʪʘ ʆʩʠʸ ˄ʩʠʤʣʠʢ ʘʥʠץʣʘʛʠʯʣʘʨʠ [2] ʤʘʥʙʘʩʠʜʘʥ Tulipa L. ʪʫʨʢʫʤʠ ʘʥʠץʣʘʛʠʯʠ 

ʪʫʟʠʣʠʰʠ ʚʘ ʫʥʜʘʛʠ ʘʥʠץʣʦʚʯʠ ʢʘʣʠʪʣʘʨʛʘ ˄ʪʠʰ ʘʣʛʦʨʠʪʤʠ ˄ʨʛʘʥʠʣʜʠ. ɹʫ ʤʘʥʙʘ ˄ʪʛʘʥ 

ʘʩʨʥʠʥʛ 70-ʡʠʣʣʘʨʠʜʘ ʸʟʠʣʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ ʩ˄ʥʛʛʠ ʡʠʣʣʘʨʜʘ ʘʥʠץʣʘʥʛʘʥ ʷʥʛʠ ʣʦʣʘ 

ʪʫʨʣʘʨʠ ״ʘץʠʜʘʛʠ ʢʘʣʠʪʣʘʨ ʢʝʣʪʠʨʠʣʤʘʛʘʥ. ɶʩʠʤʣʠʢ ʘʥʠץʣʘʛʠʯʣʘʨʠ ʙʦʪʘʥʠʢʘ ʩʦ״ʘʩʠʜʘ 

ʙʠʣʠʤ ʜʘʨʘʞʘʣʘʨʠ ʪʫʨʣʠʯʘ ʙ˄ʣʛʘʥ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨ ʫʯʫʥ ʤ˄ʣʞʘʣʣʘʥʛʘʥ. ʅʘʤʫʥʘʣʘʨ 

ʪʫʨʣʘʨʠʥʠ ʘʥʠץʣʘʰʜʘ ʩʘʚʦʣ-ʞʘʚʦʙ ʰʘʢʣʠʜʘʛʠ ʤʘʭʩʫʩ ʜʠʭʦʪʦʤʠʢ ʢʘʣʠʪʣʘʨʜʘʥ 

ʬʦʡʜʘʣʘʥʠʣʘʜʠ. 

ʄʘʩʘʣʘʥ, 1-ʢʘʣʠʪʜʘ ʫʨʫסʯʠ ʠʧʠʥʠʥʛ ʪʫʢʣʘʥʛʘʥʣʠʛʠʥʠ ʘʥʠץʣʘʰ ʩ˄ʨʘʣʛʘʥ. ɸʛʘʨ ʫ 

ʪʫʢʣʘʥʛʘʥ ʙ˄ʣʩʘ 2- ʢʘʣʠʪʛʘ ˄ʪʠʣʩʠʥ, ʘʢʩ ״ʦʣʜʘ ñ+ò ʠʰʦʨʘʩʠ ץʘʜʘʤʠʛʘ ˄ʪʠʣʘʜʠ ʚʘ ״.ʢ. ɸʛʘʨ 

ʛʝʨʙʘʨʠʡ ʥʘʤʫʥʘʩʠʥʠʥʛ ʪʘʥʛʘʥʛʘʥ ʢʘʣʠʪ ʙ˄ʡʠʯʘ ʙʝʣʛʠʩʠʥʠʥʛ ץʠʡʤʘʪʠ ʢʝʪʤʘ-ʢʝʪ ʤʦʩ 

ʢʝʣʩʘ, ʷʢʫʥʜʘ ʢʘʣʠʪʣʘʨ ʫʥʠʥʛ ʪʫʨʠʥʠ ʢ˄ʨʩʘʪʠʙ (ʘʥʠץʣʘʙ) ʙʝʨʘʜʠ. ʄʘʩʘʣʘʥ, ʛʝʨʘʙʨʠʡ 

ʙʝʣʛʠʩʠ ץʠʡʤʘʪʠ 1-ʨʘʩʤʜʘʛʠ 4-ʢʘʣʠʪʛʘ ʤʦʩ ʢʝʣʩʘ, ʫʥʜʘ ʫ 41. T. kaufmanniana Rgl. ʪʫʨʠʛʘ 

ʪʝʛʠʰʣʠ ʵʢʘʥʣʠʛʠ, ʘʢʩ ״ʦʣʜʘ 42. T. fnfdroma Z. Botsch. ʪʫʨʠʛʘ ʪʝʛʠʰʣʠ ʵʢʘʥʣʠʛʠ 

ʘʥʠץʣʘʥʘʜʠ. 41 ʚʘ 42 ʩʦʥʣʘʨʠ ʪʫʨʣʘʨʥʠʥʛ ʪʘʨʪʠʙ ʨʘץʘʤʠʥʠ ʙʠʣʜʠʨʘʜʠ [2]. 

ʐʫʥʜʘʡ ʙ˄ʣʩʘʜʘ, ʥʘʤʫʥʘʣʘʨʥʠ ʘʥʠץʣʘʰʛʘ ʤ˄ʣʞʘʣʣʘʥʛʘʥ ʠʥʪʝʣʣʝʢʪʫʘʣ ʪʠʟʠʤʣʘʨʛʘ 

ʵ״ʪʠʸʞ ʶץʦʨʠ. Tulipa L. ʪʫʨʢʫʤʠ ʘʥʠץʣʘʛʠʯʣʘʨʠ ʘʩʦʩʠʜʘ ʜʘʩʪʫʨʠʡ ʚʦʩʠʪʘ ʸʢʠ ʀʥʪʝʨʥʝʪ 

ʩʘʡʪʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץ. ɹʫ ʸʥʜʘʰʫʚ ʦʨץʘʣʠ ʙʘʨʯʘ ʪʫʨʢʫʤʣʘʨ ʜʦʠʨʘʩʠʜʘ 

ʘʥʠץʣʘʛʠʯ ʪʠʟʠʤʣʘʨʥʠ ʷʨʘʪʠʰʛʘ ʵʨʠʰʠʰ ʤʫʤʢʠʥ. 

ɹʫ ʤʘʩʘʣʘʥʠ ״ʘʣ ʵʪʠʰʜʘ ʪʠʤʩʦʣʣʘʨʥʠ ʘʥʠץʣʘʰ ʡ˄ʥʘʣʠʰʠ סʦʷʩʠʜʘʥ ״ʘʤ 

ʬʦʡʜʘʣʘʥʠʰ ʤʫʤʢʠʥʣʠʛʠ ״ʘʤ ʠʩʙʦʪʣʘʥʛʘʥ [3]. ɹʫ ʝʨʜʘ ʵʥʛ ʘʩʦʩʠʡ ʤʫʘʤʤʦ ʪʘʥʠʙ ʦʣʠʰ 

ʫʩʫʣʠʥʠ ʘʤʘʣʠʡ ʩʦ״ʘ ʤʘʩʘʣʘʩʠʥʠ ʝʯʠʰʛʘ ʤʦʩʣʘʰʪʠʨʠʰʜʠʨ.  

ʊʠʤʩʦʣʣʘʨʥʠ ʘʥʠץʣʘʰ ʡ˄ʥʘʣʠʰʠʜʘ ʛʝʨʙʘʨʠʡ ʥʘʤʫʥʘʣʘʨʠʥʠ ʪʫʨʣʘʨ ʙ˄ʡʠʯʘ 

ʪʘʩʥʠʬʣʘʰ ʫʯʫʥ ʙʘʨʯʘ ʪʫʨʣʘʨʥʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʦʚʯʠ ʙʝʣʛʠʣʘʨ ʪ˄ʧʣʘʤʠʥʠ ʘʥʠץʣʘʰ ʪʘʣʘʙ 

ʵʪʠʣʘʜʠ. ɹʫʥʠʥʛ ʫʯʫʥ ʙʦʪʘʥʠʢ ʦʣʠʤʣʘʨ ʪʦʤʦʥʠʜʘʥ ʙʠʨ ʪʫʨʢʫʤʛʘ ʦʠʜ ʪʫʨʣʘʨʥʠ ʪʘʚʩʠʬʠʡ 

ʙʝʣʛʠʣʘʨʠʥʠ ʘʞʨʘʪʠʰ ʤʘʩʘʣʘʩʠ ״ʘʣ ʵʪʠʣʠʰʠ ʣʦʟʠʤ. ʊʠʤʩʦʣʣʘʨʥʠ ʘʥʠץʣʘʰʥʠʥʛ 

ʪʘʩʥʠʬʣʘʰ ʤʘʩʘʣʘʩʠʜʘ ʙʠʨ ʩʠʥʬʛʘ (ʪʫʨʛʘ) ʪʝʛʠʰʣʠ ʙ˄ʣʛʘʥ ʦʙʲʝʢʪʣʘʨ (ʪʫʨ 

ʥʘʤʫʥʘʣʘʨʠ)ʥʠʥʛ ʙʦʰץʘ ʩʠʥʬʜʘʥ ʬʘʨץʣʘʡʜʠʛʘʥ ʙʝʣʛʠʣʘʨ ʪ˄ʧʠʥʠ ʘʞʨʘʪʠʰ ʤʘʩʘʣʘʩʠ 

ʤʫ״ʠʤ ˄ʨʠʥ ʪʫʪʘʜʠ. ɹʫʥʜʘʡ ʙʝʣʛʠʣʘʨ ʜʘʣʘ ʰʘʨʦʠʪʠʜʘ ʷʥʛʠ ˄ʩʠʤʣʠʢ ʪʫʨʣʘʨʠʥʠ ʪʦʧʠʰʛʘ, 

ʤʠʣʣʠʡ ʬʣʦʨʘʥʠ ʷʥʛʠ ʦʙʲʝʢʪʣʘʨ ״ʘץʠʜʘʛʠ ʤʘʲʣʫʤʦʪʣʘʨ ʙʠʣʘʥ ʙʦʡʠʪʠʰʛʘ ʭʠʟʤʘʪ ץʠʣʘʜʠ. 

ʄʫʪʘʭʘʩʩʠʩʣʘʨ Tulipa L. ʪʫʨʢʫʤʠ ʙ˄ʡʠʯʘ 16 ʪʘ ʪʘʩʥʠʬʠʡ ʙʝʣʛʠʣʘʨ ʘʞʨʘʪʠʰʜʠ. ɹʫ 

ʙʝʣʛʠʣʘʨʥʠʥʛ ץʘʙʫʣ ץʠʣʠʥʠʰʠ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ ץʠʡʤʘʪʣʘʨʠ ʪ˄ʧʣʘʤʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ 

ʛʝʨʙʘʨʠʡ ʥʘʤʫʥʘʣʘʨʠ, ʪʫʨʣʘʨʛʘ ʦʠʜ ʸʟʠʙ ץʦʣʜʠʨʠʣʛʘʥ ʪʘʚʩʠʬʣʘʨ ʚʘ ʪʘʙʠʘʪʜʘʛʠ 

ʬʦʪʦʩʫʨʘʪʣʘʨʠʜʘʥ ״ʘʤʜʘ Tulipa L. ʪʫʨʢʫʤʠ ʘʥʠץʣʘʛʠʯʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʜʠ.  

 ,ʣʘʥʘʸʪʛʘʥ ʛʝʨʙʘʨʠʡ ʥʘʤʫʥʘʣʘʨʠʥʠʥʛ 16 ʪʘ ʤʦʨʬʦʣʦʛʠʢץʘʨ ʙʠʨ ʪʫʨ ʙ˄ʡʠʯʘ ʩʘ׳

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥ ʙʝʣʛʠʣʘʨ ץʠʡʤʘʪʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʞʘʨʘʸʥʠ ʘʥʯʘ ʤʫʨʘʢʢʘʙ ʢʝʯʜʠ. ɹʫ 

-ʠʣʠʰʠ ʪʘʞʨʠʙʘץ ʠʥʣʠʢץʠʡʤʘʪʣʘʨʥʠ ʦʣʠʰʛʘ ʪ˄ʩץ ץʠʜʘʛʠ ʘʥʠץʘ״ ʦʣʘʪʣʘʨ ʪʫʨʣʘʨ״

ʩʠʥʦʚʣʘʨʜʘ ʷץץʦʣ ʢ˄ʨʠʥʜʠ. ʋʰʙʫ ʪʫʨʢʫʤʥʠʥʛ ʙʦʪʘʥʠʢʣʘʨ ʪʦʤʦʥʠʜʘʥ ʘʥʠץʣʘʥʛʘʥ 

ʪʘʚʩʠʬʠʡ ʙʝʣʛʠʣʘʨʠ ״ʘץʠʜʘ ʪ˄ʣʠץ ʤʘʲʣʫʤʦʪʣʘʨ [3]ʜʘ ʢʝʣʪʠʨʠʣʛʘʥ.  

ɶʟʙʝʢʠʩʪʦʥ ʬʣʦʨʘʩʠʜʘʥ ״ʦʟʠʨʛʠ ʢʫʥʛʘʯʘ 34 ʪʘ ʣʦʣʘ ʪʫʨʢʫʤʠʥʠʥʛ 700 ʜʘʥ ʟʠʸʜ 

ʛʝʨʙʘʨʠʡ ʥʘʤʫʥʘʣʘʨʠ ʪʝʨʠʣʛʘʥ ʙ˄ʣʩʘ, ʫʣʘʨʥʠʥʛ ʞʘʤʠ 30 ʪʘ ʪʫʨʠ ʙ˄ʡʠʯʘ ʞʘʤʠ 348 ʪʘ 

ʛʝʨʙʘʨʠʡ ʥʘʤʫʥʘʣʘʨʠ 16 ʪʘ ʪʘʩʥʠʬʠʡ ʙʝʣʛʠ ʙ˄ʡʠʯʘ ʘʥʠץʣʘʥʠʙ DBTulipa.accdb 
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ʤʘʲʣʫʤʦʪʣʘʨ ʙʘʟʘʩʠʛʘ ʢʠʨʠʪʠʣʜʠ. ɹʫ ʤʘʲʣʫʤʦʪʣʘʨ ʙʫʪʫʥ ʚʘ ״ʘץʠץʠʡ ʩʦʥʣʘʨ, ʩ˄ʟ ʚʘ 

ʞʫʤʣʘʣʘʨ ʢ˄ʨʠʥʠʰʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ. ʄʫʪʘʭʘʩʩʠʩʣʘʨ ʸʨʜʘʤʠʜʘ ʩʠʬʘʪʠʡ ʙʝʣʛʠʣʘʨ 

ʨʘʥʞʠʨʣʘʥʜʠ ʚʘ ʪʘʨʪʠʙʣʠ ʩʦʥʣʘʨ ʢ˄ʨʠʥʠʰʠʜʘ ʠʬʦʜʘʣʘʥʜʠ. ʄʘʩʘʣʘʥ, ñʙʘʨʛ ʯʝʪʠʥʠʥʛ 

ʪ˄ʣץʠʥʣʘʥʠʰʠò ʙʝʛʣʠʩʠʥʠʥʛ ʩʠʬʘʪʠʡ ץʠʡʤʘʪʣʘʨʠ ץʫʡʠʜʘʛʠʯʘ ʨʘʥʞʠʨʣʘʥʜʠ: 

ñʪ˄ʣץʠʥʣʘʥʤʘʛʘʥò ï 0; ñʢʘʤ ʪ˄ʣץʠʥʣʘʥʤʘʛʘʥò ï 1; ñʪ˄ʣץʠʥʣʘʥʛʘʥò ï 2; ñʞʠʥʛʘʣʘʢʩʠʤʦʥò ï 

3. 

ʊʠʤʩʦʣʣʘʨʥʠ ʘʥʠץʣʘʰʥʠʥʛ ʙʘ״ʦʣʘʨʥʠ ״ʠʩʦʙʣʘʰ ʘʣʛʦʨʠʪʤʣʘʨʠ ʸʨʜʘʤʠʜʘ ˄ץʠʪʠʰ 

ʞʘʨʘʸʥʠ ʦʨץʘʣʠ ʪʘʞʨʠʙʘ-ʩʠʥʦʚ ˄ʪʢʘʟʠʣʜʠ. ʊʘʞʨʠʙʘ-ʩʠʥʦʚʜʘ ״ʘʨ ʙʠʨ ʦʙʲʝʢʪʥʠ ʩʠʥʬʣʘʨʛʘ 

ʪʝʛʠʰʣʠʣʠʢ ʜʘʨʘʞʘʣʘʨʠ ץʘʡʪʘ ʘʥʠץʣʘʥʜʠ. ɹʫ ʠʰʜʘʥ ʰʫʥʜʘʡ ʭʫʣʦʩʘ ץʠʣʠʰ ʤʫʤʢʠʥ, 

˄ʩʠʤʣʠʢ ʜʫʥʸʩʠʜʘʛʠ ʠʭʪʠʸʨʠʡ ʪʫʨʥʠʥʛ ʤʦʨʬʦʣʦʛʠʢ ʙʝʣʛʠʣʘʨʠʥʠ ʘʞʨʘʪʠʰ ʚʘ ʫʣʘʨ ʘʩʦʩʠʜʘ 

ʢʦʤʧʴʶʪʝʨʣʠ ץʠʸʩʣʘʰ ʚʘʟʠʬʘʣʘʨʠʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ״ʘʤʜʘ ʪʘʥʠʙ ʦʣʫʚʯʠ ʜʘʩʪʫʨʠʡ 

ʚʦʩʠʪʘʣʘʨ ʸʨʜʘʤʠʜʘ ʪʫʨʣʘʨʥʠ ʜʘʣʘ ʰʘʨʦʠʪʠʜʘ ʪ˄סʨʠʜʘʥ ʪ˄סʨʠ ʘʥʠץʣʘʰ ʠʤʢʦʥʠʛʘ ʵʛʘ 

ʙ˄ʣʠʰ ʤʫʤʢʠʥ. 

ʋʰʙʫ ʠʰ ɼʘʩʪʫʨʠʡ ʤʘ״ʩʫʣʦʪʣʘʨ ʚʘ ʘʧʧʘʨʘʪ-ʜʘʩʪʫʨʠʡ ʤʘʞʤʫʘʣʘʨ ʷʨʘʪʠʰ ʤʘʨʢʘʟʠ 

ñʊʠʤʩʦʣʣʘʨʥʠ ʘʥʠץʣʘʰò ʣʘʙʦʨʘʪʦʨʠʷʩʠʜʘ ɸ-5-004 ñɶʩʠʤʣʠʢʣʘʨʥʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʰ 

ʘʭʙʦʨʦʪ-ʪʘʥʠʙ ʦʣʫʚʯʠ ʪʠʟʠʤʠʥʠʥʛ ʜʘʩʪʫʨʠʡ-ʘʣʛʦʨʠʪʤʠʢ ʪʘʲʤʠʥʦʪʠʥʠ ʠʰʣʘʙ ʯʠץʠʰò 

ʘʤʘʣʠʡ ʣʦʡʠ״ʘʩʠʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʤʦץʜʘ. 
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ʄɽʊʆɼʀʂʀ ɸʅɸʃʀɿɸ ɹʆʃʔʐʀʍ ɼɸʅʅʓʍ 

 

ʉ. ʂ. ʊʦʰʝʚ (ʊʋʀʊ, ʘʩʩʠʩʪʝʥʪ) 

ʍ. ʂ. ʍʦʣʠʸʨʦʚʘ (ʊʋʀʊ, ʩʪʫʜʝʥʪ) 

 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ï ʵʪʦ ʦʙʱʠʡ ʪʝʨʤʠʥ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ʪʘʢʠʭ ʦʙʲʝʤʦʚ ʠ ʤʥʦʛʦʦʙʨʘʟʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʠʭ ʦʙʨʘʙʦʪʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʦʡ. ʊʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʟʘʭʚʘʪʘ, ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʧʦʠʩʢʘ, ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʝʨʝʜʘʯʠ, ʘʥʘʣʠʟʘ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ. ʊʝʥʜʝʥʮʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʚʦʟʥʠʢʣʘ ʙʣʘʛʦʜʘʨʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʦʪʜʝʣʴʥʦʛʦ 

ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʩʚʷʟʘʥʥʳʭ ʜʘʥʥʳʭ (ʚ ʧʨʦʪʠʚʦʚʝʩ ʘʥʘʣʠʟʫ ʥʝʙʦʣʴʰʠʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʩ 

ʪʘʢʠʤ ʞʝ ʩʦʚʦʢʫʧʥʳʤ ʦʙʲʝʤʦʤ). 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʟʘʠʤʩʪʚʦʚʘʥʥʳʡ ʠʟ ʩʪʘʪʠʩʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 

(ʥʘʧʨʠʤʝʨ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ). ʉʧʠʩʦʢ ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʧʦʣʥʦʪʫ, ʦʜʥʘʢʦ ʚ ʥʝʤ 

ʦʪʨʘʞʝʥʳ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʦʜʭʦʜʳ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʜʦʣʞʘʶʪ ʨʘʙʦʪʘʪʴ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʭ 

ʤʝʪʦʜʠʢ ʚʦʚʩʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʤʝʥʠʤʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʙʦʣʴʰʠʤ ʜʘʥʥʳʤ ʠ ʤʦʛʫʪ ʩ 

ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʤʝʥʴʰʠʭ ʧʦ ʦʙʲʝʤʫ ʤʘʩʩʠʚʦʚ (ʥʘʧʨʠʤʝʨ, A/B-ʪʝʩʪʠʨʦʚʘʥʠʝ, 

ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ). ɹʝʟʫʩʣʦʚʥʦ, ʯʝʤ ʙʦʣʝʝ ʦʙʲʝʤʥʳʡ ʠ ʜʠʚʝʨʩʠʬʠʮʠʨʫʝʤʳʡ ʤʘʩʩʠʚ 
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ʧʦʜʚʝʨʛʘʝʪʩʷ ʘʥʘʣʠʟʫ, ʪʝʤ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʨʝʣʝʚʘʥʪʥʳʝ ʜʘʥʥʳʝ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʥʘ 

ʚʳʭʦʜʝ. 

A/B testing. ʄʝʪʦʜʠʢʘ, ʚ ʢʦʪʦʨʦʡ ʢʦʥʪʨʦʣʴʥʘʷ ʚʳʙʦʨʢʘ ʧʦʦʯʝʨʝʜʥʦ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ 

ʜʨʫʛʠʤʠ. ʊʝʤ ʩʘʤʳʤ ʫʜʘʝʪʩʷ ʚʳʷʚʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʥʘʠʣʫʯʰʝʡ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʤʘʨʢʝʪʠʥʛʦʚʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

Association rule learning. ʅʘʙʦʨ ʤʝʪʦʜʠʢ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʪ.ʝ. 

ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ, ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʘʭ ʜʘʥʥʳʭ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ data mining. 

Classification. ʅʘʙʦʨ ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʚʝʜʝʥʠʝ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʝʛʤʝʥʪʝ ʨʳʥʢʘ (ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʦ ʧʦʢʫʧʢʝ, ʦʪʪʦʢ, ʦʙʲʝʤ 

ʧʦʪʨʝʙʣʝʥʠʷ). 

Cluster analysis. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʧʦ ʛʨʫʧʧʘʤ ʟʘ ʩʯʝʪ 

ʚʳʷʚʣʝʥʠʷ ʥʘʧʝʨʝʜ ʥʝ ʠʟʚʝʩʪʥʳʭ ʦʙʱʠʭ ʧʨʠʟʥʘʢʦʚ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ data mining. 

Crowdsourcing. ʄʝʪʦʜʠʢʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ. 

Data fusion and data integration. ʅʘʙʦʨ ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʢʦʤʤʝʥʪʘʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʩʦʧʦʩʪʘʚʣʷʪʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʜʘʞ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

Data mining. ʅʘʙʦʨ ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ 

ʚʦʩʧʨʠʠʤʯʠʚʳʝ ʜʣʷ ʧʨʦʜʚʠʛʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʠʣʠ ʫʩʣʫʛʠ ʢʘʪʝʛʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʚʳʷʚʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʚʝʜʝʥʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. 

Ensemble learning. ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʨʝʜʠʢʘʪʠʚʥʳʭ ʤʦʜʝʣʝʡ 

ʟʘ ʩʯʝʪ ʯʝʛʦ ʧʦʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʩʜʝʣʘʥʥʳʭ ʧʨʦʛʥʦʟʦʚ. 

Genetic algorithms. ɺ ʵʪʦʡ ʤʝʪʦʜʠʢʝ ʚʦʟʤʦʞʥʳʝ ʨʝʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ 

`ʭʨʦʤʦʩʦʤ`, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʢʦʤʙʠʥʠʨʦʚʘʪʴʩʷ ʠ ʤʫʪʠʨʦʚʘʪʴ. ʂʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʵʚʦʣʶʮʠʠ, ʚʳʞʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʘʷ ʦʩʦʙʴ. 

Machine learning. ʅʘʧʨʘʚʣʝʥʠʝ ʚ ʠʥʬʦʨʤʘʪʠʢʝ (ʠʩʪʦʨʠʯʝʩʢʠ ʟʘ ʥʠʤ ʟʘʢʨʝʧʠʣʦʩʴ 

ʥʘʟʚʘʥʠʝ `ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ`), ʢʦʪʦʨʦʝ ʧʨʝʩʣʝʜʫʝʪ ʮʝʣʴ ʩʦʟʜʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ 

ʩʘʤʦʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

Natural language processing (NLP). ʅʘʙʦʨ ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʠʟ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʣʠʥʛʚʠʩʪʠʢʠ ʤʝʪʦʜʠʢ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʯʝʣʦʚʝʢʘ. 

Network analysis. ʅʘʙʦʨ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʟʣʘʤʠ ʚ ʩʝʪʷʭ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʦʮʠʘʣʴʥʳʤ ʩʝʪʷʤ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʢʦʤʧʘʥʠʷʤʠ, ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ ʪ.ʧ. 

Pattern recognition. ʅʘʙʦʨ ʤʝʪʦʜʠʢ ʩ ʵʣʝʤʝʥʪʘʤʠ ʩʘʤʦʦʙʫʯʝʥʠʷ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ 

ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

Regression. ʅʘʙʦʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʝʞʜʫ 

ʠʟʤʝʥʝʥʠʝʤ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʥʝʟʘʚʠʩʠʤʳʤʠ. ʏʘʩʪʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʩʢʘʟʘʥʠʡ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ data mining. 

Sentiment analysis. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʥʘʩʪʨʦʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ ʣʝʞʘʪ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʯʝʣʦʚʝʢʘ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʚʳʯʣʝʥʠʪʴ ʠʟ 

ʦʙʱʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʩʦʦʙʱʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʪʝʨʝʩʫʶʱʠʤ ʧʨʝʜʤʝʪʦʤ 

(ʥʘʧʨʠʤʝʨ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ ʧʨʦʜʫʢʪʦʤ). ɼʘʣʝʝ ʦʮʝʥʠʪʴ ʧʦʣʷʨʥʦʩʪʴ ʩʫʞʜʝʥʠʷ 

(ʧʦʟʠʪʠʚʥʦʝ ʠʣʠ ʥʝʛʘʪʠʚʥʦʝ), ʩʪʝʧʝʥʴ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʧʨʦʯ. 

Spatial analysis. ʅʘʙʦʨ ʦʪʯʘʩʪʠ ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʠʟ ʩʪʘʪʠʩʪʠʢʠ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ï ʪʦʧʦʣʦʛʠʠ ʤʝʩʪʥʦʩʪʠ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ, ʛʝʦʤʝʪʨʠʠ 

ʦʙʲʝʢʪʦʚ. ʀʩʪʦʯʥʠʢʦʤ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʯʘʩʪʦ ʚʳʩʪʫʧʘʶʪ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ). 
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ʅʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠʤʝʝʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʚʦʩʧʨʠʷʪʠʝ ʯʝʣʦʚʝʢʘ 

ʦʛʨʘʥʠʯʝʥʦ, ʠ ʫʯʝʥʳʝ ʧʨʦʜʦʣʞʘʶʪ ʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʜʠʘʛʨʘʤʤ ʠʣʠ 

ʘʥʠʤʘʮʠʠ. 

ʈʘʙʦʪʘ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʥʝ ʧʦʭʦʞʘ ʥʘ ʦʙʳʯʥʳʡ ʧʨʦʮʝʩʩ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ, ʛʜʝ 

ʧʨʦʩʪʦʝ ʩʣʦʞʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʥʦʩʠʪ ʨʝʟʫʣʴʪʘʪ: ʥʘʧʨʠʤʝʨ, ʠʪʦʛ ʩʣʦʞʝʥʠʷ 

ʜʘʥʥʳʭ ʦʙ ʦʧʣʘʯʝʥʥʳʭ ʩʯʝʪʘʭ ʩʪʘʥʦʚʠʪʩʷ ʦʙʲʝʤʦʤ ʧʨʦʜʘʞ ʟʘ ʛʦʜ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ 

ʜʘʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʦʯʠʩʪʢʠ ʧʫʪʸʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ: ʩʥʘʯʘʣʘ ʚʳʜʚʠʛʘʝʪʩʷ ʛʠʧʦʪʝʟʘ, ʩʪʨʦʠʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ, ʚʠʟʫʘʣʴʥʘʷ ʠʣʠ 

ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʥʘ ʝʝ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʨʷʝʪʩʷ ʚʝʨʥʦʩʪʴ ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʳ ʠ 

ʟʘʪʝʤ ʚʳʜʚʠʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʣʠʙʦ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʠʟʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʣʠ ʩʦʩʪʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʟʘʧʨʦʩʦʚ ʥʘ ʦʩʥʦʚʝ 

ʟʥʘʥʠʡ, ʣʠʙʦ ʨʘʟʨʘʙʦʪʢʠ ʘʜʘʧʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ çʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷè, ʩʧʦʩʦʙʥʳʭ 

ʧʦʣʫʯʠʪʴ ʠʩʢʦʤʳʡ ʨʝʟʫʣʴʪʘʪ. ʇʨʠʯʸʤ ʚʨʝʤʷ ʞʠʟʥʠ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʚʦʣʴʥʦ ʢʦʨʦʪʢʠʤ. 

 

 

ʊɸʅʀɹ ʆʃʋɺʏʀ ɼɸʉʊʋʈʀʁ ʄɸɾʄʋɸɼɸ ʆɹʒɽʂʊɻɸ ʁɶʅɸʃʊʀʈʀʃɻɸʅ 

ɼɸʉʊʋʈʃɸʐ ʊɸʄʆʁʀʃʃɸʈʀɼɸʅ ʌʆʁɼɸʃɸʅʀʐ 

 

ʂʘʤʠʣʦʚ ʄ.ʄ. (ʊɸʊʋ ϲʫʟʫʨʠʜʘʛʠ ɼʄ ʚʘ ɸɼʄʗ ʤʘʨʢʘʟʠ, ʣʘʙʦʨʘʪʦʨʠʷ ʤʫʜʠʨʠ)  

ϱʘʤʨʦʝʚ ɸ.ʐ. (ʊɸʊʋ, ʢʘʪʪʘ ˄Ϩʠʪʫʚʯʠ) 

 

ʊʘʥʠʙ ʦʣʫʚʯʠ ʜʘʩʪʫʨʠʡ ʤʘʞʤʫʘʥʠʥʛ (ʇʈɸʉʂ) ʬʫʥʢʮʠʦʥʘʣ ʪʫʟʠʣʤʘʣʘʨʠʥʠ 

ʘʣʛʦʨʠʪʤʠʢ ʪ˄ʣʜʠʨʠʰ ʤʘץʩʘʜʠʜʘ ʪʫʨʣʠ ʪʘʥʠʙ ʦʣʠʰ ʘʣʛʦʨʠʪʤʣʘʨʠ ʠʤʢʦʥʠʷʪʣʘʨʠʜʘʥ ʢʝʥʛ 

ʬʦʡʜʘʣʘʥʠʰ ʤʫʤʢʠʥ. ɹʫʥʜʘʡ ʘʣʛʦʨʠʪʠʤʣʘʨʠ ʦʨʘʩʠʜʘʥ ʪʘʥʠʙ ʦʣʠʰ ʤʘʩʘʣʘʣʘʨʠʥʠ ʝʯʫʚʯʠ 

ʤʘץʙʫʣ ʘʣʛʦʨʠʪʤʥʠ ʠʟʣʘʙ ʪʦʧʠʰʜʘʥ ʠʙʦʨʘʪ. ɹʫʥʠʥʛ ʫʯʫʥ ʵʩʘ ʫʩʫʣ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠʥʛ ʵʥʛ 

ʤʘץʙʫʣ ץʠʡʤʘʪʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʪʘʣʘʙ ʵʪʠʣʘʜʠ. ʇʈɸʉʂʜʘ ʥʘʟʘʨʠʡ ʥʘʪʠʞʘʣʘʨʥʠ ʩʠʥʦʚʜʘʥ 

˄ʪʢʘʟʠʰ ʤʘץʩʘʜʠʜʘ ʪʝʩʪ ʤʘʲʣʫʤʦʪʣʘʨ ʙʘʟʘʣʘʨʠ ʘʩʦʩʠʜʘ ʦʙʲʝʢʪʣʘʨʥʠ ˄ץʠʪʠʰ ʚʘ 

ʪʘʩʥʠʬʣʘʰ ʞʘʨʘʸʥʠ ˄ʪʢʘʟʠʣʘʜʠ ״ʘʤʜʘ ʤʦʜʝʣʣʠ ״ʠʩʦʙʣʘʰ ʪʘʞʨʠʙʘʩʠ ʥʘʪʠʞʘʣʘʨʠ 

ʤʫ״ʦʢʘʤʘ ץʠʣʠʥʘʜʠ [1,2].  

ʊʘʥʠʙ ʦʣʫʚʯʠ ʜʘʩʪʫʨʠʡ ʤʘʞʤʫʘʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠ ʜʘʚʦʤʠʜʘ ʫʥʠʥʛ ʪʘʨʢʠʙʠʛʘ 

ʢ˄ʧʛʠʥʘ ʫʩʫʣʣʘʨ ʚʘ ʘʣʛʦʨʠʪʤʣʘʨ ʢʠʨʠʪʠʙ ʙʦʨʠʣʜʠ. ʐʫʥʜʘʡ ʙ˄ʣʩʘʜʘ, ʇʈɸʉʂ ʤʘʞʤʫʘʩʠ 

ʙʫʛʫʥʛʠ ʢʫʥʜʘ ʨʠʚʦʞʣʘʥʠʙ ʙʦʨʘʸʪʛʘʥ ʦʙʲʝʢʪʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʜʘʩʪʫʨʣʘʰ (ʆʁɼ) 

ʪʘʤʦʡʠʣʣʘʨʠ ʘʩʦʩʠʜʘ ʷʨʘʪʠʣʤʘʛʘʥ.  

ʋʰʙʫ ʤʘʲʨʫʟʘʜʘ ʪʘʥʠʙ ʦʣʫʚʯʠ ʜʘʩʪʫʨʠʡ ʤʘʞʤʫʘ ʇʈɸʉʂʥʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ 

ʤʘץʩʘʜʠʜʘ ʧʨʝʜʤʝʪ ʩʦ״ʘ ʤʘʩʘʣʘʩʠʥʠ ʤʦʜʝʣʣʘʰʪʠʨʠʰʜʘ ʦʙʲʝʢʪʛʘ ʡ˄ʣʘʥʪʠʨʠʣʛʘʥ 

ʜʘʩʪʫʨʣʘʰ ʪʘʤʦʡʠʣʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʤʘʩʘʣʘʩʠ ץʘʨʘʣʘʜʠ. ɹʫʛʫʥʛʠ ʢʫʥʜʘ 

ʜʘʩʪʫʨʣʘʰʪʠʨʠʰ ʩʦ״ʘʩʠʜʘ ʨʠʚʦʞʣʘʥʠʙ ʙʦʨʘʸʪʛʘʥ ʦʙʲʝʢʪʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʜʘʩʪʫʨʣʘʰ 

ʡ˄ʥʘʣʠʰʠʥʠʥʛ ñʩʠʥʬ-ʦʙʲʝʢʪò, ñʩʠʥʬʣʘʨʜʘ ʚʦʨʠʩʣʠʢò, ñʠʥʢʘʧʩʫʣʷʮʠʷò, ñʧʦʣʠʤʦʨʬʠʟʤò, 

ñʘʙʩʪʨʘʢʮʠʷò ʢʘʙʠ ʪʘʤʦʡʠʣʣʘʨʠʜʘʥ ʪʘʥʠʙ ʦʣʠʰ ʚʘ ʪʘʩʥʠʬʣʘʰ ʤʘʩʘʣʘʣʘʨʠʥʠ 

ʣʦʡʠ״ʘʣʘʰʪʠʨʠʰʜʘ ʬʦʡʜʘʣʘʥʠʰ ʜʦʣʟʘʨʙ ʤʘʩʘʣʘʣʘʨʜʘʥ ״ʠʩʦʙʣʘʥʘʜʠ. ʋʥʠʥʛ 

ʜʦʣʟʘʨʙʣʠʛʠʥʠ ʙʫʛʫʥʛʠ ʢʫʥʜʘʛʠ ʜʘʩʪʫʨʠʡ ʤʘ״ʩʫʣʦʪʣʘʨʥʠʥʛ ʧʨʦʮʝʜʫʨʘʣʠ ʜʘʩʪʫʨʣʘʰ 

ʦʨץʘʣʠ ʷʨʘʪʠʣʛʘʥ ʚʝʨʩʠʷʣʘʨʠʥʠʥʛ ʟʘʤʦʥʘʚʠʡ ʦʙʲʝʢʪʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʜʘʩʪʫʨʣʘʰ ʦʨץʘʣʠ 

ʷʨʘʪʠʣʘʸʪʛʘʥʣʠʛʠ ʙʠʣʘʥ ״ʘʤ ʠʩʙʦʪʣʘʰ ʤʫʤʢʠʥ.  

ʊʘʥʠʙ ʦʣʫʚʯʠ ʜʘʩʪʫʨʠʡ ʤʘʞʤʫʘ (ʇʈɸʉʂ) ץʠʩʤʠʡ ʧʨʝʮʝʜʝʥʪʣʠʢ ʪʘʤʦʡʠʣʠʛʘ 

ʘʩʦʩʣʘʥʛʘʥ ʙʘ״ʦʣʘʨʥʠ ״ʠʩʦʙʣʘʰ ʘʣʛʦʨʠʪʤʣʘʨʠ ʦʨץʘʣʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠʛʘʥ ʪʘʥʠʙ ʦʣʠʰ 

ʤʘʩʘʣʘʣʘʨʠʥʠ ʝʯʠʰʛʘ ʤ˄ʣʞʘʣʣʘʥʛʘʥ. ʊʘʥʠʙ ʦʣʠʰʥʠʥʛ ʘʩʦʩʠʡ ʤʘʩʘʣʘʩʠ ʙ˄ʣʛʘʥ ʪʘʩʥʠʬʣʘʰ 

(classification) ʤʘʩʘʣʘʩʠʜʘ ʪʘʥʠʙ ʦʣʠʥʘʸʪʛʘʥ ʦʙʲʝʢʪʥʠ ʫ ʸʢʠ ʙʫ ʩʠʥʬʛʘ ʪʝʛʠʰʣʠ 
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ʵʢʘʥʣʠʛʠʥʠ ʘʥʠץʣʘʰʜʘʥ ʠʙʦʨʘʪ. ɹʫʥʠʥʛ ʫʯʫʥ ʙʠʨ ʞʠʥʩʣʠ ʙ˄ʣʛʘʥ ʦʙʲʝʢʪʣʘʨ ʪ˄ʧʣʘʤʠʜʘʥ 

ʠʙʦʨʘʪ ˄ץʫʚ ʪʘʥʣʘʥʤʘ ״ʘʤʜʘ ʫʣʘʨʥʠ ʭʘʨʘʢʪʝʨʣʦʚʯʠ ʪʘʩʥʠʬʠʡ ʙʝʣʛʠʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ʊʘʥʠʙ ʦʣʠʰ ʘʣʛʦʨʠʪʤʣʘʨʠ ץʠʸʩʣʘʥʘʸʪʛʘʥ ʦʙʲʝʢʪʣʘʨʥʠʥʛ ˄ʟʘʨʦ 

ʷץʠʥʣʠʛʠʥʠ ʫʣʘʨʥʠʥʛ ʤʦʩ ʙʝʣʛʠʣʘʨʠ ʷץʠʥʣʠʛʠ ʘʩʦʩʠʜʘ ʘʥʠץʣʘʰʥʠ ʘʤʘʣʛʘ ʦʰʠʨʘʜʠʣʘʨ. 

ɹʫʛʫʥʛʠ ʢʫʥʜʘ ʪʘʥʠʙ ʦʣʫʚʯʠ ʜʘʩʪʫʨʠʡ ʤʘʞʤʫʘʥʠʥʛ ʙʠʨ ץʘʪʦʨ ʚʝʨʩʠʷʣʘʨʠʥʠʥʛ 

ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʙ˄ʣʠʙ, ʞʫʤʣʘʜʘʥ, ʇʈɸʉʂ-1,  ʇʈɸʉʂ-2, ʇʈɸʉʂ-2M ʜʝʙ ʥʦʤʣʘʥʛʘʥ. 

ʋʰʙʫ ʤʘʞʤʫʘʣʘʨ ʕ׳ʄʥʠʥʛ ʜʘʩʪʫʨʠʡ-ʪʝʭʥʠʢ ʚʘ ʘʣʛʦʨʠʪʤʠʢ ʪʘʲʤʠʥʦʪʠ ʨʠʚʦʞʣʘʥʠʰʠʛʘ 

ʤʫʚʦʬʠץ ʨʘʚʠʰʜʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʠʙ ʙʦʨʠʣʜʠ. ʋʥʠʥʛ ʜʘʩʪʣʘʙʢʠ ʇʈɸʉʂ-1 ʚʝʨʩʠʷʩʠ 

˄ʪʛʘʥ ʘʩʨʥʠʥʛ 70-ʡʠʣʣʘʨʠʥʠʥʛ ʦʭʠʨʠʜʘ ɸʣʛʦʣʴ ʜʘʩʪʫʨʣʘʰ ʪʠʣʠʜʘ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ [2] 

ʙ˄ʣʠʙ, ʫʟʦץ ʡʠʣʣʘʨ ʬʦʡʜʘʣʘʥʠʣʜʠ. ʄʘʞʤʫʘʥʠʥʛ ʇʈɸʉʂ-2 ʚʝʨʩʠʷʩʠ 2010-2015 ʡʠʣʣʘʨʜʘ 

Visual Basic ʧʨʦʮʝʜʫʨʘʣʠ ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ Microsoft Visual Basic 6.0 ʤʫ״ʠʪʠʜʘ ʷʨʘʪʠʣʜʠ. 

ʄʘʞʤʫʘʥʠʥʛ ʩ˄ʥʛʛʠ ʇʈɸʉʂ-2M ʚʝʨʩʠʷʩʠ ʦʙʲʝʢʪʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʟʘʤʦʥʘʚʠʡ 

ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ Javaʥʠʥʛ Netbeans ʤʫ״ʠʪʠʜʘ JavaFX, Swing, AWT, FXML 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʠʰʣʘʙ ʯʠץʠʣʤʦץʜʘ. ʋʰʙʫ ʤʘʞʤʫʘ ʦʯʠץ ʪʠʟʠʤ 

 ʰʠʰ ʚʘ ʫʣʘʨʥʜʘʥ˄ץ ʰʠʤʯʘ ʤʦʜʫʣʣʘʨʥʠ˄ץ ʠʩʦʙʣʘʥʠʙ, ʫʥʠʥʛ ʪʘʨʢʠʙʠʛʘ Javaʜʘ ʷʨʘʪʠʣʛʘʥ״

ʬʦʡʜʘʣʘʥʠʰ ʤʫʤʢʠʥ. ʋʰʙʫ ʠʰ ʦʨץʘʣʠ ʪʫʨʣʠ ʧʨʝʜʤʝʪ ʩʦ״ʘʣʘʨʥʠʥʛ ʪʘʥʠʙ ʦʣʠʰ 

ʤʘʩʘʣʘʣʘʨʠʥʠ ʝʯʠʰʜʘ ʦʙʲʝʢʪʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʩʠʥʬʣʘʨʥʠ (class) ʷʨʘʪʠʰ ״ʘʤʜʘ ʫʣʘʨʜʘʥ 

ʢʝʡʠʥʯʘʣʠʢ ʪʘʥʠʙ ʦʣʠʰ ʤʘʩʘʣʘʣʘʨʠʥʠ ʝʯʠʰʜʘ ʬʦʡʜʘʣʘʥʠʰ ʤʘץʩʘʜ ץʠʣʠʥʛʘʥ.  

 ʣʘʰ ʚʘ ʆʁɼ ʡ˄ʥʘʣʠʰʣʘʨʠʜʘ ʙʠʨ ʭʠʣץʫʡʠʜʘʛʠ 1-ʞʘʜʚʘʣʜʘ ʪʠʤʩʦʣʣʘʨʥʠ ʘʥʠפ

ʤʘʲʥʦʩʠ, ˄ʭʰʘʰ ʪʝʨʤʠʥʣʘʨʥʠʥʛ ץʠʸʩʠʡ ʪʘ״ʣʠʣʠ ʢʝʣʪʠʨʠʣʘʜʠ. 

1-ʞʘʜʚʘʣ 

ʊʝʨʤʠʥʣʘʨʥʠʥʛ ץʠʸʩʠʡ ʪʘ״ʣʠʣʠ 

ʊʝʨʤʠʥ-

ʣʘʨ 

ʊʠʤʩʦʣʣʘʨʥʠ 

ʘʥʠץʣʘʰʜʘ 

ʆʙʲʝʢʪʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ 

ʜʘʩʪʫʨʣʘʰʜʘ 

ʊʘ״ʣʠʣʠʡ ʤʫʣʦ״ʘʟʘ 

ʉʠʥʬ ʇʨʝʜʤʝʪ ʩʦ״ʘ ʙʠʨ 

ʪʫʨʢʫʤʛʘ ʦʠʜ 

ʦʙʲʝʢʪʣʘʨʥʠʥʛ ʪʝʛʠʰʣʠ 

ʙ˄ʣʘʜʠʛʘʥ ʩʠʥʬʣʘʨʠ 

(ʛʫʨʫ״ʣʘʨʠ) ʨ˄ʡʭʘʪʠʥʠ 

ʠʬʦʜʘʣʘʡʜʠ 

ʇʨʝʜʤʝʪ ʩʦ״ʘ ʙʠʨ ʪʫʨʢʫʤʛʘ 

ʦʠʜ ʦʙʲʝʢʪʣʘʨʥʠʥʛ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʣʘʨʠ, ʫʣʘʨ 

ʫʩʪʠʜʘ ʙʘʞʘʨʠʣʘʜʠʛʘʥ 

ʫʩʫʣʣʘʨ ʚʘ ʭʦʩʩʘʣʘʨʥʠ 

ʷʛʦʥʘ óclassôʜʘ 

ʫʤʫʤʣʘʰʪʠʨʘʜʠ ״ʘʤʜʘ 

ʦʙʲʝʢʪʣʘʨ ʷʨʘʪʠʰʛʘ ʭʠʟʤʘʪ 

  ʠʣʘʜʠץ

 ʫʚ ʪʘʥʣʘʥʤʘʜʘץ˄

ʢʝʣʪʠʨʠʣʛʘʥ ʙʘʨʯʘ 

ʩʠʥʬʣʘʨʥʠ ʫʤʫʤʠʡ 

ʩʠʥʬʠ ʩʠʬʘʪʠʜʘ 

 .ʘʨʘʰ ʤʫʤʢʠʥץ

ʆʁɼʜʘʛʠ ʩʠʥʬ 

ʪʫʰʫʥʯʘʩʠ óclassô 

ʜʝʙ ʸʟʠʙ ʦʣʠʥʛʘʥ 

ʆʙʲʝʢʪ-

ʣʘʨ 

ʇʨʝʜʤʝʪ ʩʦ״ʘʥʠʥʛ ʨʝʘʣ 

ʦʙʲʝʢʪʠʥʠ ʠʬʦʜʘʣʘʡʜʠ 

ʨʝʘʣ ʦʙʲʝʢʪʥʠ óclassô 

ʦʨץʘʣʠ ʷʨʘʪʠʣʛʘʥ 

ʦʙʲʝʢʪʠʥʠ (objects) 

ʠʬʦʜʘʣʘʡʜʠ  

˄ʟʘʨʦ ʷץʠʥ 

ʪʫʰʫʥʯʘʣʘʨ  

ɹʝʣʛʠ-

ʣʘʨ 

ʦʙʲʝʢʪʣʘʨʥʠ 

ʭʘʨʘʢʪʝʨʣʦʚʯʠ 

ʭʫʩʫʩʠʷʪʣʘʨ 

ʩʠʥʬ ʤʘʡʜʦʥʣʘʨʠ (fields) 

ʜʝʙ ʘʪʘʣʘʜʠ 

˄ʭʰʘʰ ʪʫʰʫʥʯʘʣʘʨ 

ï ʦʙʲʝʢʪʥʠ 

ʪʘʚʩʠʬʣʘʰʛʘ ʭʠʟʤʘʪ 

 ʠʣʘʜʠץ

ʋʩʫʣʣʘʨ ʊʠʤʩʦʣʣʘʨʥʠ ʘʥʠץʣʘʰ 

ʫʩʫʣʠʥʠʥʛ ʥʘʟʦʨʘʪ 

ʦʙʲʝʢʪʣʘʨʠʥʠ ʫ ʸʢʠ ʙʫ 

ʩʠʥʬʛʘ ʪʝʛʠʰʣʠ 

ʙ˄ʣʠʰʠʥʠ ʘʥʠץʣʘʰʛʘ 

ʭʠʟʤʘʪ ץʠʣʫʚʯʠ ʙʘʨʯʘ 

ʬʫʥʢʮʠʷʣʘʨʠ 

class ʪʘʨʢʠʙʠʜʘ 

ʪʠʤʩʦʣʣʘʨʥʠ ʘʥʠץʣʘʰ 

ʫʩʫʣʠ, ʚʘ ʫʣʘʨʥʠʥʛ 

ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʘʥʠץʣʘʰʛʘ 

ʤ˄ʣʞʘʣʣʘʥʛʘʥ ʫʩʫʣʣʘʨ 

(methods)ʥʠ ʠʬʦʜʘʣʘʡʜʠ 

˄ʭʰʘʰ ʪʫʰʫʥʯʘʣʘʨ, 

ʘʤʤʦ ʆʁɼʜʘ ʢ˄ʧʣʘʙ 

 ʰʠʤʯʘ ʫʩʫʣʣʘʨʥʠ˄ץ

ʷʨʘʪʠʰʛʘ ʪ˄סʨʠ 

ʢʝʣʘʜʠ. 
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ʊʠʤʩʦʣʣʘʨʥʠ ʘʥʠץʣʘʰ ʤʘʩʘʣʘʣʘʨʠʥʠ ʝʯʠʰʜʘ ɹ׳ɸʥʠʥʛ ʤʘʪʝʤʘʪʠʢ ʬʦʨʤʘʣʘʣʘʨ 

ʦʨץʘʣʠ ʰʘʢʣʣʘʥʪʠʨʠʣʠʰʠ ʦʨץʘʣʠ ʥʘʟʘʨʠʡ ʤʘʲʣʫʤʦʪʣʘʨʛʘ ʵʛʘ ʙ˄ʣʠʥʛʘʥ, ʆʁɼ 

ʪʘʤʦʡʠʣʣʘʨʠ ʦʨץʘʣʠ ʵʩʘ Javaʜʘ ʫʰʙʫ ʥʘʟʘʨʠʷʥʠ ʜʘʩʪʫʨʠʡ ʤʘ״ʩʫʣʦʪ ʩʠʬʘʪʠʜʘ 

ʰʘʢʣʣʘʥʪʠʨʠʰʜʘ ʤʘʥʪʠץʠʡ ʬʠʢʨʣʘʰ, ʪ˄סʨʠ ʘʣʛʦʨʠʪʤʠʢ ʪʘʲʤʠʥʦʪ ʘʩʦʩʠʜʘ óclassôʣʘʨ 

ʷʨʘʪʠʰ ״ʘʤʜʘ ʬʦʡʜʘʣʘʥʫʚʯʠʥʠʥʛ ץʫʣʘʡ, ʪʫʰʫʥʘʨʣʠ ʠʥʪʝʨʬʝʡʩʠʥʠ ʷʨʘʪʠʰʜʝʢ ʪʝʭʥʠʢ 

ʤʫʨʘʢʢʘʙʣʠʢʜʘʛʠ ʚʘʟʠʬʘʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʣʦʟʠʤ. 

ʄʠʩʦʣ ʩʠʬʘʪʠʜʘ ʇʈɸʉʂ-2ʜʘ ñTulipa L.ò (ɶʟʙʝʢʠʩʪʦʥ ʬʣʦʨʘʩʠʜʘ ˄ʩʫʚʯʠ ʣʦʣʘ 

˄ʩʠʤʣʠʛʠ) ʪʫʨʢʫʤʠ ʥʘʤʫʥʘʣʘʨʠʥʠʥʛ ʪʫʨʣʘʨʠ ʙ˄ʡʠʯʘ ʪʘʩʥʠʬʣʘʰ ʤʘʩʘʣʘʩʠʥʠ ץʘʨʘʡʣʠʢ. 

ʋʥʜʘ ʵʪʘʣʦʥ ʞʘʜʚʘʣ ʤʘʲʣʫʤʦʪʣʘʨʠʥʠ  ʤʘʩʩʠʚʠʛʘ ˄ʟʣʘʰʪʠʨʠʣʘʜʠ ״ʘʤʜʘ ɹ׳ɸ 

ʘʩʦʩʠʜʘ ʷʨʘʪʠʣʛʘʥ ʬʫʥʢʮʠʷʣʘʨ ʸʨʜʘʤʠʜʘ ʪʘʩʥʠʬʣʘʰ ʤʘʩʘʣʘʩʠ ״ʘʣ ʵʪʠʣʘʜʠ.  

ʇʈɸʉʂ-2Mʜʘ ʵʩʘ  ʤʘʩʩʠʚʠʥʠʥʛ ˄ʨʥʠʛʘ ʤʘʡʜʦʥʣʘʨʠ ץʫʡʠʜʘʛʠ ʢ˄ʨʠʥʠʰʜʘ 

ʰʘʢʣʣʘʥʪʠʨʠʣʛʘʥ class TulipaL ʷʨʘʪʠʣʜʠ: 

public class TulipaL  {  

    private int TR; 

    private String Species; // ʪʫʨʥʠʥʛ ʥʦʤʣʘʥʠʰʠ 

    private float Height;   // ʛʫʣ ʙʘʥʜʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ 

    private String OpushTsvet;  // ʛʫʣʙʘʥʜʥʠʥʛ ʪʫʢʣʘʥʠʰʠ 

    private byte KolList;   // ʙʘʨʛʣʘʨʠʥʠʥʛ ʩʦʥʠ 

    private String VolKrayList; // ɹʘʨʛ ʯʝʪʠʥʠʥʛ ʪ˄ʣץʠʥʣʘʥʠʰʠ 

    private String OkaymList; // ɹʘʨʛ ״ʦʰʠʷʩʠ (״ʦʰʠʷʣʘʥʠʰʠ) 

    private byte KolSvetkov;    // ʛʫʣʣʘʨʠʥʠʥʛ ʩʦʥʠ 

    private String OkraskaSvetkov;  // ʛʫʣʠʥʠʥʛ ʨʘʥʛʠ 

    private String OkaymPyatna; // ʛʫʣ ץ˄ʨסʦʥʠʥʠʥʛ ʪʫʙʠʜʘʛʠ ʜʦסʠʥʠʥʛ ʨʘʥʛʠ 

    private String OpushKonchik;    // ʛʫʣʪʦʞʠʙʘʨʛ ʫʯ ץʠʩʤʠʥʠʥʛ ʪʫʢʣʘʥʠʰʠ 

    private float DlinaTichinki;    // ʯʘʥʛʯʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 

    private String OpushNitiTichinki;   // ʯʘʥʛʯʠ ʠʧʠʥʠʥʛ ʪʫʢʣʘʥʠʰʠ 

    private String SvetZavyazi;     // ʫʨʫסʯʠʥʠʥʛ ʨʘʥʛʠ 

    private String OpushObolLuk;    // ʧʠʸʟ ץʦʙʠסʠʥʠʥʛ ʪʫʢʣʘʥʠʰʠ 

    private String OkraskaPokrChesh;    // ʧʠʸʟ ץʦʙʠסʠʥʠʥʛ ʨʘʥʛʠ 

    private String KonsistensiyaObol;   // ʧʠʸʟ ץʦʙʠסʠʥʠʥʛ ץʘʪʪʠץ-ʶʤʰʦץʣʠʛʠ 

    private float ProdoljObolLuk;   // ʧʠʸʟ ץʦʙʠסʠʥʠʥʛ ʜʘʚʦʤʠʡʣʠʛʠ ʫʟʫʥʣʠʛʠ 

}  

ɹʫʥʜʘʥ ʪʘʰץʘʨʠ class TulipaL ʪʘʨʢʠʙʠʜʘ ʢʦʥʩʪʨʫʢʪʦʨʣʘʨ, ʤʦʡʜʦʥʣʘʨʥʠʥʛ 

 ,ʠʸʩʣʘʰ ʫʩʫʣʣʘʨʠץ ʠʡʤʘʪʣʘʨʠʥʠ ʦʣʫʚʯʠ (get) ʚʘ ˄ʨʥʘʪʫʚʯʠ (set) ʫʩʫʣʣʘʨ, ʤʘʡʜʦʥʣʘʨʥʠץ

ʩʦʥʣʠ ʤʘʡʜʦʥʣʘʨʥʠʥʛ ʩʪʘʪʠʩʪʠʢ ʤʘʲʣʫʤʦʪʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʫʩʫʣʣʘʨʠ ʷʨʘʪʠʣʛʘʥ. ɶץʫʚ ʚʘ 

ʥʘʟʦʨʘʪ ʪʘʥʣʘʥʤʘ ʦʙʲʝʢʪʣʘʨʠ ʤʘʩʩʠʚʠ ʷʨʘʪʠʣʘʜʠ. ʆʙʲʝʢʪʣʘʨ ʤʘʩʩʠʚʠʛʘ MySQLʜʘ 

ʷʨʘʪʠʣʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨ ʙʘʟʘʩʠʜʘʛʠ ʤʘʡʜʦʥʣʘʨʛʘ ʤʦʩ ʤʘʲʣʫʤʦʪʣʘʨ ˄ʟʣʘʰʪʠʨʠʣʘʜʠ. 

ɹ׳ɸ ʘʩʦʩʠʜʘ ʪʘʥʠʙ ʦʣʠʰʥʠʥʛ ˄ץʠʪʠʰ ʚʘ ʪʘʩʥʠʬʣʘʰ ʤʘʩʘʣʘʣʘʨʠʥʠ ʝʯʠʰ ʫʯʫʥ 

ʘʣʦ״ʠʜʘ class AVO ʷʨʘʪʠʣʛʘʥ. ɸʡʥʠ ʧʘʡʪʜʘ ʫʰʙʫ class ʢʦʤʧʦʥʝʥʪʘʣʘʨʠʥʠ ʰʘʢʣʣʘʥʪʠʨʠʰ 

ʚʘ ʤʦʜʠʬʠʢʘʮʠʷʣʘʰ ʫʩʪʠʜʘ ʠʰ ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ.  

 

ʌʦʡʜʘʣʘʥʠʣʛʘʥ ʘʜʘʙʠʸʪʣʘʨ 

[1]  ɾʫʨʘʚʣʝʚ ʖ.ʀ., ʂʘʤʠʣʦʚ ʄ.ʄ., ʊʫʣʷʛʘʥʦʚ ʐ.ɽ. ɸʣʛʦʨʠʪʤʳ ʚʳʯʠʩʣʝʥʠʷ ʦʮʝʥʦʢ ʠ 

ʠʭ ʧʨʠʤʝʥʝʥʠʝ. ïʊʘʰʢʝʥʪ: ʌʘʥ, 1974. ï124 ʩ. 

[2]  ʂʘʤʠʣʦʚ ʄ.ʄ., ʍʘʤʨʦʝʚ ɸ.ʐ. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʙʣʦʢʠ ʧʨʦʛʨʘʤʤʥʦ-ʨʘʩʧʦʟʥʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʯʘʩʪʠʯʥʦʡ ʧʨʝʮʝʜʝʥʪʥʦʩʪʠ. ʅʘʫʯʥʦï

ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ñʍʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʂʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝò. ï ʊʘʰʢʝʥʪ, 

2014, ˉ 4. - C. 49-58. 
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[3]  ʍʫʜʘʡʙʝʨʜʠʝʚ ʄ.ʍ., ʍʘʤʨʦʝʚ ɸ.ʐ. ʄʠʥʛʣʠʢʫʣʦʚ ɿ.ɹ. ɶʩʠʤʣʠʢ ʪʫʨʣʘʨʠʥʠʥʛ 

ʙʝʣʛʠʣʘʨ ʬʘʟʦʩʠʥʠ ʰʘʢʣʣʘʥʪʠʨʠʣʠʰʠ // ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ. ɼʦʢʣʘʜʳ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʊʦʰʢʝʥʪ, 2015. ï ʉ. 375-379. 

 

CREATE A SOFTWARE DEMO PRESENTATION THAT WOWS PROSPECTS: 5 

MISTAKES TO AVOID  

 

S.I.Khonturaev (TUIT of Fergana branch, senior lecturer) 

 

"Most demos take 20 minutes or 40 minutes or - God help you - longer to get to the 

point" says Peter Cohan, Founder and Principal of The Second Derivative, a company that helps 

organizations such as Ariba and Business Objects improve the success of their business software 

demos. 

Whether you're creating a demo to teach your sales force about a new product or for their 

use in the field, most marketers fall into the pit of five worst practices that leave viewers snoring. 

1. Presenting a linear demo from beginning to end  

2. Failing to focus on customer needs  

3. Showing feature after feature  

4. The one-demo-fits-all practice  

5. Death by corporate overview 

So, how do you put together a demo that works? Here are some presentation notes from 

Cohan. 

Move your corporate overview to the very end. Do your presentations start with "First, let 

me tell you a little about us"? Then ruthless editing is in order. First you have to establish 

credibility as a trusted resource by providing info that's incredibly relevant and interesting to the 

prospect. 

So, the demo should begin with the sales situation, not the corporate overview. Save that 

for the end as icing on the cake.  

Once you have shown that you have capabilities that can help the customer address their 

business issues, then the customers will begin to ask questions about your company and the 

corporate overview slide will be relevant. 

Start with a five-point intro slide by persona 

If it's not about your lovely corporate overview, who is the demo about? The viewer of 

course. Cohan recommends you research the end demographic (your most likely buyer) carefully 

and then create a powerful slide that addresses that persona directly.  

The point of this slide is to quickly say, "We understand the specific pain you are in, and 

we can help you solve it." It's a head-nodder and trust-builder that then leads to more detailed 

slides explaining the details. 

If you have more than one type of buyer (different industries, size companies or job 

functions) create one of these slides for each to be used by sales as needed. This immediately 

personalizes the presentation and assures the prospect it's not a generic one-size-fits-all demo. 

The five points to be included on each persona slide are: 

1. Title and industry. If this is a demo to your sales force, show the title and industry of 

their highest quality prospect.  

2. Most critical business issue (your product can help with). Example: Concern about 

achieving forecasted revenues. 

3. Quick reasons for the problem. Example: Forecast data sits in local, regional 

spreadsheets, requiring hours of manual "roll-up" work from reps, regional heads and 

administration staff each time the forecast is updated. 
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4. Specific capabilities needed to solve problem. Example: A way to aggregate the 

disparate data and generate up-to-date reports, on demand, right from the VP Sales' laptop 

computer. 

5. Delta/ROI. Example: 18 person-days saved each time the forecast is updated. Note: 

This can be replaced by an actual client's case study result, if you have one to share that's highly 

relevant for that particular persona. 

Next, show an actual result 

Now that you've gained some interest in the demo, show the viewer what they stand to 

gain if they continue.  

If your audience is your sales team, show them projected sales. Example: We expect to 

sell 200 licenses to our new Forecaster product, plus services, for a total order of $575,000. 

If it's not a brand new product, and you have real sales figures, amend the language to 

say, "We soldé" rather than "We expect to sell." 

"Product managers are in two forms of competition," says Cohan. "They're competing 

with other vendors, but they're also often competing for share of mind with other product 

managers." When a sales person has three or four product lines to sell, they're going to sell the 

ones that are easiest to sell and that generate the biggest margin. Build the perception that selling 

your product is going to make them successful. 

If your audience is actual prospects, show them the end deliverable product as an 

illustration. This doesn't mean showing them each step of how to use your software -- quite the 

reverse in fact. Start by showing them the best final feature of the software as it delivers the 

information the prospect wants.  

In the above case, the end deliverable might be an excel spreadsheet that is an actual, 

rolled-up sales forecast complete with information by regions, sales reps, etc. 

Note: Sometimes this slide is even more effective if you bring an actual piece of paper 

(when applicable) to hold in your hand. If your meeting is in person, hold up the printout of the 

actual sales forecast. "What you're looking at here is the rolled-up forecast complete with 

forecasts by regions and sales reps. And you can produce this from your computer in a few 

clicks. Are you interested in seeing how to do this?" 

If you've taken the right angle on the high-probability sales situation, says Cohan, the 

audience will not only say "Yes," they'll say, "Yes, please."  

Keep clicks to a minimum. Once you've shown the end-deliverable, use the software to 

show, in as few clicks as possible, how you got there. Do not use this step to show all the 

features of the software and all the wonderful things it can do. Instead, continue honing in on the 

single most important factor: the end deliverable. 

Critical: With every single extra click you will lose some of your audience's interest. 

Software demos are a lot like ecommerce shopping carts where with each additional page a 

shopper has to go through, there's a higher abandonment rate.  

So, once you've honed your demo to the minimum clicks, count them and rethink. Is 

there a click you could lose? Often you'll find you can cut even more of them.  

Make detailed Q&A 75%-80% of your demo time 

Now is the opportunity to show off all the features. If you've gotten to the key deliverable 

of the software within a short amount of time (five to 10 minutes), you will have excited your 

audience and they will be ready to ask questions, such as: 

- Can you sort that by state?  

- Can you filter out all the reps who haven't made their quota?  

- Can you change the headers to blue? 

You can answer their questions by showing them how to do it, simultaneously showing 

off the features of the software. This allows you to peel back from the end deliverable to reveal 

the layers of complexity depending on the audience depth and level of interest. 
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You may wind up creating many slides for this time that are not used or that are used in a 

very different order than you had anticipated. In effect, you've given the demo driving wheel 

over to the prospects. And, if you've done a good job of setup with the intro, they're loving it. 

 

 

APPLYING BIG DATA WITHIN BUSINESS PROCESSES  

 

S. K. Toshev (TUIT, assistant teacher) 

H. K. Kholiyorova (TUIT, student) 

 

Big data is becoming one of the most important technology trends that has the potential 

for dramatically changing the way organizations use information to enhance the customer 

experience and transform their business models. Big data is not a single market. Rather, it is a 

combination of data-management technologies that have evolved over time. Big data enables 

organizations to store, manage, and manipulate vast amounts of data at the right speed and at the 

right time to gain the right insights. The key to understanding big data is that data has to be 

managed so that it can meet the business requirement a given solution is designed to support. 

Most companies are at an early stage with their big data journey. Many companies are 

experimenting with techniques that allow them to collect massive amounts of data to determine 

whether hidden patterns exist within that data that might be an early indication of an important 

change. 

After it is gathered and analyzed, big data will provide insights into existing challenges 

and also open the door to solving new problems. While organizations see the potential for 

leveraging big data to solve many previously unsolvable problems, the process comes at a cost. 

New types of data will need to be added into the environment. Also, new kinds of analysis will 

emerge to help understand the implications of big data and how it relates (or doesnôt relate) to 

existing data. Finally, new technologies will need to be employed to address the requirements of 

big data. 

Understanding some of the economics of big data, especially how to implement and 

integrate big data in your environment, will decide: 

¶ What is the best use of big data for organization? 

¶ How can you create a flexible, cost-effective big data implementation? 

¶ How do you get going with big data? 

¶ How do you minimize the disruption of a disruptive technology? 

The business analysts will need to consider augmenting their ranks with data scientists. 

This can be accomplished with consulting relationships in the startup phases, but should 

transition to permanent staffing as the direction and benefits become more clear. A single data 

scientist is not likely to be the answer unless you are in a small- to medium-size enterprise or 

organization. The most leverage will be realized by creating a team of data scientists who are 

charged with discovering big data sources, analytical processes, and business process impacts. 

Enterprise Data Management (EDM) is an important process for understanding and 

controlling the economics of data in your enterprise or organization. Although EDM is not 

required for big data, the proper application of EDM will help to ensure better integration, 

control, and usability of big data. 

Many ambitious organizations always seem to need the latest and greatest technologies 

immediately. In some situations, an organization can demonstrate that the availability of 

important big data sources can lead to new strategies. In these cases, it makes sense to create a 

strategy and plan. It is a mistake to assume that big data adoption and implementation are a 

defined project. The adoption of big data has broad implications for the companyôs overall data 

management strategy. So, independent of some of the other factors involved, the time required to 
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design your big data solutions should be clearly noted on any road map. In addition, the design 

tasks should never be glossed over or eliminated. Doing so will reduce the value of any big data 

initiative. For example, new data sources may need to be acquired. New equipment and software 

may be required. In addition, you may need to sign up for cloud services. These services need to 

have the service level and security guarantees that conform to your companyôs requirements. 

Because the introduction of big data into your environment is a necessity, you must be able 

to answer the questions ñHow much data do you need?ò and ñHow fast do you need to analyze 

it?ò The answers will provide a context for the design, implementation, and testing phases of 

your road map. For example, if you expect to need to gather 200GB of data and only keep it until 

your analysis is complete, you should expect to set up this big data solution in two to four weeks. 

On the other hand, if you expect to require 2 petabytes of initial data, with a growth projection of 

0.5 petabytes per month, and you need to keep all the data for years, you should plan on an 

implementation taking several months. In either case, if you need to perform the gathering and 

analysis in or near real time, you should expect your implementation time to increase by 50 

percent. 

Most companies and organizations have IT teams that follow prescribed development 

processes and practices. Some of these development methodologies are well suited to big data 

implementations, while others, sadly, are not. Big data projects are best suited for an agile and 

interactive development process. Iterative methodologies use short time cycles with rapid results 

and constant user involvement to incrementally deliver a business solution. Therefore, it is not 

surprising that an iterative process is the most effective development methodology for big data 

implementations. 

Getting the right skill sets for any project is another challenge. Often the most sought-after 

individuals are stretched thin across several initiatives. Big data skills are somewhat nascent as 

the market evolves. Over time, you will find more training and more qualified professionals. In 

the meantime, the best practice is to identify and acquire some data science skills for design and 

planning, Hadoop and NoSQL skills for implementation, and parallel/cluster computing skills for 

operations. You can also test products and build skill by conducting a pilot or proof-of-concept 

implementation in a cloud environment. Getting these skills in-house as quickly as possible will 

help to ensure success with your big data adoption. 

 

 

ʊɸʉʅʀʌʃɸʐɼɸ ʄɽʊʈʀʂ ɸʃɻʆʈʀʊʄʃɸʈʅʀʅɻ ʉʀʌɸʊʀʅʀ 

ʊɸʂʆʄʀʃʃɸʐʊʀʈʀʐ ʋʉʋʃʃɸʈʀ ׳ɸפʀɼɸ 

 

ʍʫʜʘʡʙʝʨʜʠʝʚ ʄ.ʍ. (ʊɸʊʋ ϲʫʟʫʨʠʜʘʛʠ ɼʄ ʚʘ ɸɼʄʗʄ, ʢʘʪʪʘ ʠʣʤʠʡ ʭʦʜʠʤ)  

ɸʣʠʤʦʚ ʀ.ɸ. ( ʊɸʊʋ, ʤʘʛʠʩʪʨ) 

 

ʌʘʥ-ʪʝʭʥʦʣʦʛʠʷʥʠʥʛ ʞʘʜʘʣ ʨʠʚʦʞʠ ʪʦʙʦʨʘ ʦʨʪʠʙ ʙʦʨʘʸʪʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨ ʙʘʟʘʩʠʥʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣ ʪʘ״ʣʠʣ ץʠʣʠʰʛʘ ʠʤʢʦʥ ʙʝʨʤʦץʜʘ. ɶʟ ʥʘʚʙʘʪʠʜʘ ʡʠʨʠʢ ״ʘʞʤʜʘʛʠ 

ʤʘʲʣʫʤʦʪʣʘʨʥʠ (Big Data) ʩʠʥʬʣʘʰʪʠʨʠʰʥʠ ʷʥʛʠ ʤʘʩʘʣʘʣʘʨʠʥʠ ʶʟʘʛʘ ʢʝʣʠʰʠʛʘ ʩʘʙʘʙ 

ʙ˄ʣʤʦץʜʘ. ʁʠʨʠʢ ״ʘʞʤʜʘʛʠ ʤʘʲʣʫʤʦʪʣʘʨ ʙʘʟʘʣʘʨʠʜʘʥ ʦʙʲʝʢʪʣʘʨ ˄ʭʰʘʰʣʠʢʣʘʨʠʥʠ ʞʫʬʪ-

ʞʫʬʪ ʙʠʣʘʥ ץʠʸʩʣʘʰ ʙʘ״ʦʣʘʨʠ ʦʨץʘʣʠ ʜʘʩʪʣʘʙʢʠ ʤʘʲʣʫʤʦʪʣʘʨʥʠ ʪʘ״ʣʠʣ ץʠʣʠʰʥʠ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰʛʘ ʟʘʨʫʨʘʪ ʢʝʩʢʠʥ ʦʨʪʠʙ ʙʦʨʤʦץʜʘ. 

ɹʫʥʜʘʡ ʤʘʩʘʣʘʣʘʨʥʠ ״ʘʣ ץʠʣʠʰʜʘ ʪʠʤʩʦʣʣʘʨʥʠ ʘʥʠץʣʘʰ ʫʩʫʣʣʘʨʠʥʠ ʷʥʛʠ 

ʤʦʜʠʬʠʢʘʮʠʷʣʘʥʛʘʥ ʚʘʨʠʘʥʪʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰʛʘ ʪ˄סʨʠ ʢʝʣʘʜʠ. ɹʫʥʠʥʛ ʫʯʫʥ ʤʘʚʞʫʜ 

ʘʣʛʦʨʠʪʤʣʘʨʥʠ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʩʦʟʣʘʰ ʸʢʠ ʷʥʛʠ ʧʘʨʘʤʝʪʨʣʘʨʥʠ ʢʠʨʠʪʠʰ ʸʨʜʘʤʠʜʘ 

ʘʣʛʦʨʠʪʤʣʘʨ ʤʦʜʝʣʣʘʨʠ ʙʦʡʠʪʠʣʘʜʠ ʚʘ ʙʫ ʞʘʨʘʸʥ ץʫʡʠʜʘʛʠ ʙʦʩץʠʯʣʘʨʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʘʜʠ: 

1. ɹʝʣʛʠʣʘʨ ʚʘʟʥʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʦʨץʘʣʠ ʬʘʦʣ ʙʝʣʛʠʣʘʨ ץʠʩʤ ʪ˄ʧʣʘʤʠʥʠ 

ʘʞʨʘʪʠʙ ʦʣʠʰ. ʆʜʘʪʜʘ ʘʤʘʣʠʡ ʤʘʩʘʣʘʣʘʨʜʘ ʤʝʪʨʠʢʘʣʘʨʥʠ ʢʠʨʠʪʠʰʥʠ ʘʥʠץ ʫʩʪʫʚʦʨ ʫʩʫʣʠ 
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ʤʘʚʞʫʜ ʵʤʘʩ. ׳ʘʨ ʙʠʨ ʘʤʘʣʠʡ ʤʘʩʘʣʘ ʤʝʪʨʠʢʘʥʠ ʢʠʨʠʪʠʰʜʘ ˄ʟʠʛʘ ʭʦʩ ʣʦʢʘʣ ʸʥʜʦʰʫʚʥʠ 

ʪʘʣʘʙ ץʠʣʘʜʠ. ɸʛʘʨ ʦʙʲʝʢʪʣʘʨ ʙʝʣʛʠʣʘʨ ʪ˄ʧʣʘʤʠ ʙʠʣʘʥ ʪʘʚʩʠʬʣʘʥʩʘ, ʫ ״ʦʣʜʘ ʤʝʪʨʠʢʘ ʫʯʫʥ 

ʘʣʦ״ʠʜʘ ʙʝʣʛʠʣʘʨʛʘ ʤʦʩ ʙ˄ʣʛʘʥ ʵʣʝʤʝʥʪʘʨ ʤʝʪʨʠʢʘʣʘʨʥʠ ʯʠʟʠץʣʠ ʢʦʤʙʠʥʘʮʠʷʣʘʨʠ 

ʩʠʬʘʪʠʜʘ ץʫʨʠʰ ʤʫʤʢʠʥʜʠʨ. ʋ ״ʦʣʜʘ ʯʠʟʠץʣʠ ʢʦʤʙʠʥʘʮʠʷʣʘʨ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ 

(ʤʝʪʨʠʢʘʣʘʨ ʚʘʟʥʠ) ˄ץʫʚ ʪʘʥʣʘʥʤʘ ʙ˄ʡʠʯʘ ʩʦʟʣʘʰ ʫʯʫʥ ץ˄ʰʠʤʯʘ ʧʘʨʘʤʝʪʨʣʘʨ ʢʠʨʠʪʠʰ 

ʦʨץʘʣʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ.    

2. ʆʙʲʝʢʪʣʘʨ ʚʘʟʥʣʘʨʠʥʠ ʞʦʨʠʡ ץʠʣʠʰ ʦʨץʘʣʠ ʫʣʘʨʥʠ ʬʘʦʣʣʠʢ ʜʘʨʘʞʘʣʘʨʠʛʘ 

ʘʞʨʘʪʠʰ. ɶץʫʚ ʪʘʥʣʘʥʤʘ ʦʙʲʝʢʪʣʘʨʠ ʥʘʟʦʨʘʪ ʦʙʲʝʢʪʣʘʨʥʠ ʩʠʥʬʣʘʰʪʠʨʠʰ ʥʫץʪʘʠ - 

ʥʘʟʘʨʠʜʘʥ ʪʫʨʣʠ ʜʘʨʘʞʘʜʘʛʠ ʧʨʠʦʨʠʪʝʪʛʘ ʵʛʘ ʙ˄ʣʘʜʠ. ɶץʫʚ ʪʘʥʣʘʥʤʘ ʪʘʨʢʠʙʠʜʘ ʭʘʣʘץʠʪʣʠ 

ʦʙʲʝʢʪʣʘʨʥʠ ʤʘʚʞʫʜʣʠʛʠ ʪʘʩʥʠʬʣʘʰ ʭʘʪʦʣʠʛʠ ʦʨʪʠʙ ʢʝʪʠʰʠʛʘ ʚʘ ʘʣʛʦʨʠʪʤʥʠʥʛ 

ʥʘʪʠʞʘʣʘʨʠ ʩʠʬʘʪʠʥʠ ʸʤʦʥʣʘʰʠʙ ʢʝʪʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. ɹʫʥʜʘʥ ʢ˄ʨʠʥʘʜʠʢʠ, 

ʩʠʥʬʣʘʰʪʠʨʠʰʜʘ ʠʰʪʠʨʦʢ ʵʪʫʚʯʠ ˄ץʫʚ ʪʘʥʣʘʥʤʘ ʪʘʨʢʠʙʠ ʭʘʣʘץʠʪʣʠ ʦʙʲʝʢʪʣʘʨʜʘʥ ʜʝʷʨʣʠ 

ʪʦʟʘʣʘʥʛʘʥ ʙ˄ʣʠʰʠ ʟʘʨʫʨ. ʋʤʫʤʠʡ ״ʦʣʜʘ ʪʘʥʣʘʥʤʘʜʘʛʠ ʦʙʲʝʢʪʣʘʨʥʠ ˄ʟ ʚʘʟʥʣʘʨʠʥʠ ʦʨץʘʣʠ 

ʪʫʨʣʠ ʛʨʘʜʘʮʠʷʛʘ ʘʞʨʘʣʘʜʠ. ʄʘʟʢʫʨ ʛʨʘʜʘʮʠʷʣʘʨʜʘʥ ʙʠʨʠʥʠ ʪʘʥʣʘʰ ʩʠʥʬʣʘʰʪʠʨʠʰʥʠ 

ʤʘʲʣʫʤ ʙʠʨ ʜʘʨʘʞʘʜʘ ʪ˄סʨʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʸʪʛʘʥʠʥʠ ʙʝʣʛʠʣʘʡʜʠ.  

3. ʆʙʲʝʢʪʣʘʨʥʠ ʬʠʣʴʪʨʣʘʰ ʦʨץʘʣʠ ʪʘʷʥʯ ˄ץʫʚ ʪʘʥʣʘʥʤʘʥʠ ʘʞʨʘʪʠʙ ʦʣʠʰ. ɶץʫʚ 

ʪʘʥʣʘʥʤʘʜʘʥ ʦʣʠʙ ʪʘʰʣʘʥʫʚʯʠ ʦʙʲʝʢʪʣʘʨ ʤʠץʜʦʨʠ ʤʘʲʣʫʤ ʙʠʨ ʯʝʛʘʨʘʜʘʥ ʦʨʪʠʙ 

ʢʝʪʤʘʩʣʠʛʠ ʢʝʨʘʢ. ׳ʦʟʠʨʜʘ ʚʫʞʫʜʛʘ ʢʝʣʘʸʪʛʘʥ ʘʤʘʣʠʡ ʤʘʩʘʣʘʣʘʨʜʘ ʤʘʲʣʫʤʦʪʣʘʨʥʠ ʡʠʨʠʢ 

 ʫʚ ʪʘʥʣʘʥʤʘ ʪʘʨʢʠʙʠʥʠ ʬʘʦʣ ʙ˄ʣʛʘʥץ˄ ,ʘʞʤʛʘ (Big Data) ʵʛʘ ʵʢʘʥʣʠʛʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʠʙ״

ʦʙʲʝʢʪʣʘʨʜʘʥ ʪʫʟʠʰ ʟʘʨʫʨ. ɹʫʥʜʘʡ ״ʦʣʜʘ ʶץʦʨʠʜʘ ʘʡʪʠʙ ˄ʪʛʘʥʠʤʠʟʜʝʢ, ʩʠʥʬ 

ʤʘʨʢʘʟʣʘʨʠʛʘ ʥʠʩʙʘʪʘʥ ʦʙʲʝʢʪʣʘʨʥʠ ʪʫʨʣʠ ʤʘʩʦʬʘʣʘʨʜʘ ʞʦʡʣʘʰʛʘʥʣʠʛʠʥʠ ״ʠʩʦʙʛʘ ʦʣʠʙ,  

ʪʘʙʘץʘʣʘʰʛʘʥ ʩʠʥʬʥʠ ʤʘʨʢʘʟ ʪʘʙʘץʘʜʘ ʸʪʫʚʯʠ ʦʙʲʝʢʪʣʘʨʥʠ ʘʞʨʘʪʠʙ ʦʣʠʥʘʜʠ. ɹʫ ʪʘʙʘץʘʜʘ 

ʸʪʫʚʯʠ ʦʙʲʝʢʪʣʘʨ ʪʘʷʥʯ ʸʢʠ ʬʘʦʣ ʦʙʲʝʢʪʣʘʨ ʩʠʬʘʪʠʜʘ ˄ץʫʚ ʪʘʥʣʘʥʤʘʥʠ ʪʘʰʢʠʣ ץʠʣʘʜʠ. 

ɹʫʥʜʘʡ ˄ץʫʚ ʪʘʥʣʘʥʤʘʥʠ ʧʨʝʮʝʜʝʥʪ ʜʝʙ ʶʨʠʪʠʣʘʜʠ.  

ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ ״ʦʣʜʘ  ʩʠʥʬʣʘʰʪʠʨʠʰʜʘ 

ʟʘʨʫʨ ʙ˄ʣʛʘʥ ʪʘʷʥʯ ʦʙʲʝʢʪʣʘʨʥʠʥʛ ʤʫץʦʙʠʣ ץʠʩʤʪ˄ʧʣʘʤʠʥʠ ʘʞʨʘʪʠʰ ʜʦʣʟʘʨʙ ʤʘʩʘʣʘ 

   .ʠʩʦʙʣʘʥʘʜʠ״

ʋʰʙʫ ʠʰʜʘ ʩʠʥʬʣʘʰʪʠʨʠʰʥʠ ʤʝʪʨʠʢ ʘʣʛʦʨʠʪʤʣʘʨʠʜʘʥ ʙʠʨʠ ʙ˄ʣʛʘʥ ʷץʠʥ 

 ʦʣʜʘ ʪʘʥʣʘʥʤʘʜʘʛʠ ʦʙʲʝʢʪʣʘʨʥʠ ʬʠʣʴʪʨʣʘʰ ʤʘʩʘʣʘʩʠ ʢ˄ʨʠʙ״ ʰʥʠʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʛʘʥ˄ץ

ʯʠץʠʣʘʜʠ. ʊʘʷʥʯ ʦʙʲʝʢʪʣʘʨʥʠ ʪʘʥʣʘʰ ʫʯʫʥ  ʢʦʤʧʘʢʪʣʠʢ ʧʨʦʬʠʣʣʘʨʠʥʠ ʪʘʙʘץʘʣʘʨʛʘ 

ʘʞʨʘʪʠʰ ʦʨץʘʣʠ ʪʘ״ʣʠʣ ץʠʣʠʰʛʘ ʘʩʦʩʣʘʥʛʘʥ ʫʤʫʤʣʘʰʛʘʥ ʠʤʢʦʥʠʷʪʛʘ ʵʛʘ ʢʦʤʙʠʥʘʪʦʨ 

ʙʘ״ʦʣʘʰʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ɹʫ ʞʘʨʘʸʥʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʫʯʫʥ ץʫʡʠʜʘʛʠʯʘ 

ʤʘʩʘʣʘʣʘʨʥʠ ʝʯʠʰ ʪʘʣʘʙ ʵʪʠʣʘʜʠ: 

¶ ʊʘʷʥʯ ʦʙʲʝʢʪʣʘʨʥʠ ץʠʩʤʪ˄ʧʣʘʤʣʘʨʠʥʠ ʪʘʥʣʘʰ ʫʯʫʥ ʫʤʫʤʣʘʰʛʘʥ 

ʢʦʤʙʠʥʘʪʦʨʠʢ ʙʘ״ʦʣʘʰ ʛʠʧʦʪʝʟʠʷʩʠʥʠ ʪʝʢʰʠʨʠʰ.  

¶ ʂʦʤʧʘʢʪʣʠʢ ʧʨʦʬʠʣʣʘʨʠʥʠ ʪʘʙʘץʘʣʘʰʪʠʨʠʰʛʘ ʘʩʦʩʣʘʥʛʘʥ ʪʘʷʥʯ 

ʦʙʲʝʢʪʣʘʨʥʠ ʪʘʥʣʘʰ ʘʣʛʦʨʠʪʤʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ. 

¶ ʊʘʷʥʯ ʦʙʲʝʢʪʣʘʨʥʠ ʪʘʥʣʘʰʜʘ ʵʚʨʠʩʪʠʢ ʫʩʫʣʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʛʘʥ ״ʦʣʜʘ ʤʦʜʝʣ 

ʤʘʩʘʣʘʣʘʨʜʘ ʩʠʥʦʚ ʪʘʞʨʠʙʘʣʘʨʠʥʠ ˄ʪʢʘʟʠʰ.   

ɹʦʰ ʪ˄ʧʣʘʤʜʘʥ ʪʘʷʥʯ ʦʙʲʝʢʪʣʘʨʥʠ ץʠʩʤ ʪ˄ʧʣʘʤʠʥʠ ʘʞʨʘʪʠʙ ʦʣʠʰʥʠ ʠʢʢʠ 

ʸʥʜʦʰʫʚʠ ʤʘʚʞʫʜ: ʪʘʷʥʯ ʦʙʲʝʢʪʣʘʨ ʤʝʪʨʠʢʘʣʘʨʠʥʠ ʩʠʥʪʝʟ ץʠʣʠʰ ʚʘ ʪ˄ʧʣʘʤʥʠ ץʠʩʤ 

ʪ˄ʧʣʘʤʣʘʨʛʘ ʘʞʨʘʪʠʰ. ʋʰʙʫ ʠʰʜʘ ʠʢʢʠʥʯʠ ʸʥʜʦʰʫʚʛʘ ʪ˄ʭʪʘʣʘʤʠʟ. ɹʫʥʜʘ ʪʘʷʥʯ ʦʙʲʝʢʪʣʘʨ 

 ʘʣʠ ʪʠʤʩʦʣʣʘʨʥʠ ʪʘʥʠʙץʫʚ ʪʘʥʣʘʥʤʘʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʦʨץ˄ ʠʩʤʪ˄ʧʣʘʤʣʘʨʠʜʘʥ ʠʙʦʨʘʪץ

ʦʣʠʰ ʩʠʬʘʪʠʥʠ ʷʭʰʠʣʦʚʯʠ ʘʣʛʦʨʠʪʤ ʦʣʠʥʘʜʠ. 

ɹʫ ʤʘʩʘʣʘʥʠ ʝʯʠʰ ʫʯʫʥ k ʷץʠʥ ץ˄ʰʥʠʣʘʨ ʘʣʛʦʨʠʪʤʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʤʘץʩʘʜʛʘ 

ʤʫʚʦʬʠץʜʠʨ.  ʖץʦʨʠʜʘ ʘʡʪʠʣʛʘʥʠʜʝʢ, ״ʘʨ ʙʠʨ ʩʠʥʬ ˄ʟʠʥʠʥʛ ʪʘʙʘץʘʣʘʰʛʘʥ ˄ץʫʚ 

ʪʘʥʣʘʥʤʘʩʠʛʘ ʵʛʘ. ʋʣʘʨʥʠʥʛ ʤʘʨʢʘʟʠʜʘ ʪʘʷʥʯ ץʠʩʤ ʪ˄ʧʣʘʤ ʤʘʚʞʫʜ ʙ˄ʣʛʘʥ ״ʦʣʜʘ ״ʘʨ ʙʠʨ 

ʪʘʙʘץʘ ˄ʟ ʯʝʛʘʨʘʩʠ ʵʛʘ ʙ˄ʣʘʜʠ.   

ɼʘʩʪʣʘʙʢʠ ˄ץʫʚ ʪʘʥʣʘʥʤʘʜʘ ʦʙʲʝʢʪʣʘʨʠ ʩʦʥʠ M, ʙʠʨʠʥʯʠ ʩʠʥʬ ʦʙʲʝʢʪʣʘʨʠ ʩʦʥʠ 

 , ʠʢʢʠʥʯʠ ʩʠʥʬ ʦʙʲʝʢʪʣʘʨʠ ʩʦʥʠ ʵʩʘ  ʙ˄ʣʩʘ, ʫ ״ʦʣʜʘ ˄ץʫʚ ʪʘʥʣʘʥʤʘʥʠʥʛ ʤʫʤʢʠʥ 
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ʙ˄ʣʛʘʥ ʚʘʨʠʘʥʪʣʘʨʠ ״ʘʨ ʙʠʨ ʩʠʥʬ ʫʯʫʥ ʙʠʪʪʘʜʘʥ ʧʨʝʮʝʜʝʥʪ ʙ˄ʡʠʯʘ  ʛʘ ʪʝʥʛ 

ʙ˄ʣʘʜʠ.  

 ʫʚ ʪʘʥʣʘʥʤʘʜʘʛʠ ʦʙʲʝʢʪʥʠʥʛץ˄- ʘʨ ʙʠʨ ʦʙʲʝʢʪ ʙʝʣʛʠʣʘʥʠʰʛʘ ʵʛʘ, ʙʫ ʝʨʜʘ׳

ʨʘץʘʤʠ ʙ˄ʣʩʘ, -ʩʠʥʬʥʠ ʨʘץʘʤʠ, (). ׳ʘʨ ʙʠʨ ʩʠʥʬ ˄ʟ ˄ץʫʚ ʪʘʥʣʘʥʤʘʩʠʜʘʛʠ 

ʦʙʲʝʢʪʣʘʨ ʤʘʩʦʬʘʛʘ ʥʠʩʙʘʪʘʥ ˄ʩʠʰ ʪʘʨʪʠʙʠʜʘ ʪʘʨʪʠʙʣʘʥʘʜʠ. ɹʫ ʞʘʨʘʸʥ ץʫʡʠʜʘʛʠ ʰʘʨʪʥʠ 

 :ʘʥʦʘʪʣʘʥʪʠʨʠʰʠ ʟʘʨʫʨץ

ʐʫʥʜʘʡ ץʠʣʠʙ, ʪʘʷʥʯ ʦʙʲʝʢʪʣʘʨ ʪ˄ʧʣʘʤʠ ʜʘʩʪʣʘʙʢʠ ˄ץʫʚ ʪʘʥʣʘʥʤʘʜʘʥ ʘʞʨʘʪʠʙ 

ʦʣʠʥʘʜʠ ʚʘ ʪʘʩʥʠʬʣʘʰʥʠ ʙʝʭʘʪʦ ʘʤʘʣʛʘ ʦʰʠʰʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠ. ʊʘʷʥʯ ʦʙʲʝʢʪʣʘʨʥʠ 

ʪʘʥʣʘʙ ʦʣʠʰʥʠʥʛ ʤʫʨʘʢʢʘʙʣʠʛʠ ״ʘʨ ʙʠʨ ʩʠʥʬ ʧʨʝʮʝʥʜʝʥʪʣʘʨʠ ʪʫʟʠʣʠʰʠ ʙʦʰץʘ 

ʩʠʥʬʣʘʨʥʠ ʪʘʷʥʯ ʩʠʥʬʣʘʨ ʩʠʬʘʪʠʜʘ ʩʘʨʘʣʘʥʛʘʥʣʠʛʠʛʘ ʙʦסʣʠץ ʙ˄ʣʠʰʠʜʘʥ ʠʙʦʨʘʪʜʠʨ. 

ɹʫʥʜʘʥ ʤʘʩʘʣʘʥʠʥʛ ʫʤʫʤʠʡ ״ʦʣʜʘ ʤʫץʦʙʠʣ ʝʯʠʤʠ ʙʘʨʯʘ ʚʘʨʠʘʥʪʣʘʨʥʠ ʢ˄ʨʠʙ ʯʠץʠʰ ʪ˄ʣʠץ 

ʧʝʨʝʙʦʨ ʦʨץʘʣʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʥʠ ʪʘʣʘʙ ץʠʣʘʜʠ.   

ʍʫʣʦʩʘ ץʠʣʠʙ ʰʫʥʠ ʘʡʪʠʰ ʤʫʤʢʠʥʢʠ, ʪʘʙʘץʘʣʘʥʛʘʥ ˄ץʫʚ ʪʘʥʣʘʥʤʘʜʘʛʠ ʪʘʷʥʯ 

ʦʙʲʝʢʪʣʘʨʜʘʥ ʩʠʥʬʣʘʰʪʠʨʠʰʜʘ ʬʦʡʜʘʣʘʥʠʰʥʠ ʫʯʪʘ ʞʠ״ʘʪʠ ʤʘʚʞʫʜ: ʙʠʨʠʥʯʠʩʠ ʪʘʥʠʙ 

ʦʣʠʰ ʩʠʬʘʪʠʥʠ ʦʰʠʨʩʘ, ʠʢʢʠʥʯʠʩʠ ʩʘʨʬʣʘʥʫʚʯʠ ʚʘץʪʥʠ ʢʘʤʘʡʪʠʨʘʜʠ, ʫʯʠʥʯʠʩʠ ʵʩʘ 

ʤʘʰʠʥʘ ʭʦʪʠʨʘʩʠʥʠ ʪʝʞʘʰʛʘ ʠʤʢʦʥ ʙʝʨʘʜʠ.   
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ʈʝʩʧʫʙʣʠʢʘ ʠʣʤʠʡ-ʪʝʭʥʠʢ ʘʥʞʫʤʘʥʠ: ñɸʭʙʦʨʦʪ ʚʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʤʫʘʤʤʦʣʘʨʠò. - ʊʦʰʢʝʥʪ, 2016 ʡʠʣ 10-11 ʤʘʨʪ. ï 185-187 ʙʙ.   
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ʗ.ʋ. ʄʫʩʪʘʧʘʢʫʣʦʚ (ʊɸʊʋ), ʉ.ɸ. ʀʙʨʘʛʠʤʦʚ (ʊɸʊʋ) 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʈ-

ʩʭʝʤ ʢʘʢ ʜʣʷ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʦʚ, ʪʘʢ ʠ ʜʣʷ ʟʘʧʠʩʠ ʧʨʦʛʨʘʤʤ ʧʦ ʩʧʝʮʠʬʠʢʘʮʠʠ ʘʣʛʦʨʠʪʤʘ.  

ʂʪʦ ʦʙʣʘʜʘʝʪ ʟʥʘʥʠʷʤʠ, ʪʦʪ ʠ ʜʦʣʞʝʥ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʵʪʠʭ ʟʥʘʥʠʡ. ɺ ʩʚʦʝ 

ʚʨʝʤʷ ʅ. ɺʠʨʪ (ʘʚʪʦʨ ʷʟʳʢʘ ʇʘʩʢʘʣʴ) ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʇʘʩʢʘʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʚʳʤ 

ʷʟʳʢʦʤ, ʩ ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʠʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʕʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʘʢ, 

ʝʩʣʠ ʥʘʯʠʥʘʪʴ ʠʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʩʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ: ʧʦʷʚʠʣʠʩʴ ʚʠʟʫʘʣʴʥʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʷʟʳʢʠ, 

ʢʦʪʦʨʳʤ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ, ʧʨʠʥʘʜʣʝʞʠʪ ʙʫʜʫʱʝʝ. ʊʘʢ ʢʘʢ ʚ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʝ 

ʛʣʘʚʥʦʝ ï ʵʪʦ ʘʣʛʦʨʠʪʤ, ʪʦ, ʟʘʧʠʩʘʚ ʝʛʦ ʚ ʥʘʛʣʷʜʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ 

ʈ-ʩʭʝʤʳ (ʙʘʟʠʩ ʘʣʛʦʨʠʪʤʘ), ʜʘʣʝʝ ʫʞʝ ʥʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʧʝʨʘʪʦʨʘʤʠ ʢʘʢʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʫʜʫʪ ʥʘʛʨʫʞʝʥʳ ʜʫʛʠ ʵʪʦʛʦ ʙʘʟʠʩʘ. ʇʦʵʪʦʤʫ ʥʘʯʠʥʘʪʴ ʠʟʫʯʝʥʠʝ 

ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ) 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩ ʚʠʟʫʘʣʴʥʳʭ ʷʟʳʢʦʚ.  
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ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʤʦʞʥʦ ʦʙʦʩʥʦʚʘʪʴ ʠ ʧʦ-ʜʨʫʛʦʤʫ. ʂʨʠʪʝʨʠʡ ʭʦʨʦʰʝʛʦ ʧʦʥʠʤʘʥʠʷ 

ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʬʦʨʤʘ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʙʥʦʡ ʠ ʷʩʥʦʡ. ʏʪʦʙʳ 

ʩʦʟʜʘʪʴ ʧʦʜʦʙʥʫʶ ʣʝʛʢʦʩʪʴ, ʥʫʞʥʳ ʧʦʥʷʪʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʬʦʨʤʳ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ. ʏʝʤ 

ʧʦʥʷʪʥʝʝ ʟʘʧʠʩʴ ʘʣʛʦʨʠʪʤʘ, ʪʝʤ ʣʝʛʯʝ ʥʘʡʪʠ ʜʝʬʝʢʪʳ ʚ ʥʝʤ. ɺʝʜʴ ʯʝʤ ʙʦʣʴʰʝ ʦʰʠʙʦʢ 

ʙʫʜʝʪ ʦʙʥʘʨʫʞʝʥʦ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʘʣʛʦʨʠʪʤʘ, ʪʝʤ ʙʦʣʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʚ 

ʧʨʦʛʨʘʤʤʝ ʠʭ ʦʩʪʘʥʝʪʩʷ ʤʝʥʴʰʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʥʷʪʥʘʷ ʚʠʟʫʘʣʴʥʘʷ ʬʦʨʤʘ ʟʘʧʠʩʠ 

ʘʣʛʦʨʠʪʤʘ ʧʨʦʱʝ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʩʫʪʠ ʘʣʛʦʨʠʪʤʘ ʜʨʫʛʦʤʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʤʫ ʣʠʮʫ ʠ 

ʙʦʣʝʝ ʫʜʦʙʥʘ ʜʣʷ ʠʟʫʯʝʥʠʷ.  

ʂ ʪʦʤʫ ʞʝ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʠʟʚʝʩʪʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳ 

ʜʣʷ ʦʙʳʯʥʦʛʦ ʯʝʣʦʚʝʢʘ (ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʩʪʘ), ʯʪʦʙʳ ʟʘʧʠʩʳʚʘʪʴ ʥʘ ʥʠʭ 

ʘʣʛʦʨʠʪʤʳ. ʇʦʵʪʦʤʫ ʙʘʟʠʩʦʤ ʤʦʞʝʪ ʩʪʘʪʴ ʚʠʟʫʘʣʴʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʷʟʳʢ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ 

ʷʟʳʢ ʈ-ʩʭʝʤ. ʃʶʙʦʡ ʩʧʝʮʠʘʣʠʩʪ ʩʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʘʣʛʦʨʠʪʤʠʟʘʮʠʶ ʩʚʦʠʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ʈʠʩʦʚʘʪʴ ʩʚʦʠ 

ʤʳʩʣʠ ʚ ʚʠʜʝ ʥʘʛʣʷʜʥʳʭ ʠ ʪʦʯʥʳʭ ʈ-ʩʭʝʤ ī ʦʩʥʦʚʘ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ. ʉ ʠʭ ʧʦʤʦʱʴʶ 

ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ, ʟʘʪʨʘʪʠʚ ʤʠʥʠʤʫʤ ʫʩʠʣʠʡ ʥʘ ʠʟʫʯʝʥʠʝ, ʨʝʰʘʪʴ ʣʶʙʳʝ ʟʘʜʘʯʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʟʜʘʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ.  

ɺʠʟʫʘʣʴʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ. ʄʳʩʣʴ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʘʣʛʦʨʠʪʤʦʚ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʥʦʚʘ. ʉʘʤʳʡ ʧʝʨʚʳʡ ʩʧʦʩʦʙ ʚʠʟʫʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʷʚʠʣʩʷ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ī ʵʪʦ ʩʪʘʨʳʝ ʜʦʙʨʳʝ ʙʣʦʢ-

ʩʭʝʤʳ. ʀ ʭʦʪʷ ʵʪʘ ʬʦʨʤʘ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʩʝʡʯʘʩ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ 

ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ, ʦʜʥʘʢʦ ʦʥʘ ʥʝ ʣʠʰʝʥʘ ʥʝʢʦʪʦʨʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʅʘʧʨʠʤʝʨ:  

Å ʆʪʩʫʪʩʪʚʠʝ ʷʚʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʨʘʚʠʣʘ ʧʝʨʝʭʦʜʘ ʚ ʙʣʦʢ-ʩʭʝʤʘʭ ʧʨʠʚʦʜʠʪ ʢ 

ʪʦʤʫ, ʯʪʦ ʚ ʥʠʭ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʷʚʥʦ ʚʳʜʝʣʠʪʴ ʙʘʟʦʚʳʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʪ. 

ʝ. ʘʣʛʦʨʠʪʤ, ʟʘʧʠʩʘʥʥʳʡ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ, ʤʦʞʝʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

Å ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʙʣʦʢ-ʩʭʝʤ ʥʘʜʦ ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʝʜʠʪʴ ʟʘ ʩʪʨʫʢʪʫʨʥʦʩʪʴʶ 

ʘʣʛʦʨʠʪʤʘ, ʪ. ʝ. ʙʣʦʢ-ʩʭʝʤʘ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʤʧʦʟʠʮʠʝʡ ʩʭʝʤ 

ʦʩʥʦʚʥʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʧʦʜʦʙʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʙʫʜʝʪ ʟʘʪʨʫʜʥʝʥʦ.  

Å ʆʙʦʟʨʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʙʣʦʢ-ʩʭʝʤʳ ʪʦʣʴʢʦ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʘʣʛʦʨʠʪʤʦʚ.  

Å ʅʘ ʧʨʘʢʪʠʢʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʧʦʣʥʠʪʝʣʝʡ ʘʣʛʦʨʠʪʤʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʘʚʪʦʤʘʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʤʧʴʶʪʝʨʳ. ʇʦʵʪʦʤʫ ʘʣʛʦʨʠʪʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ, ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʧʠʩʘʥ ʥʘ ʷʟʳʢʝ, çʧʦʥʷʪʥʦʤè ʝʤʫ, ʪ. ʝ. ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʥʝʠʟʙʝʞʥʦ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʝʚʦʜʠʪʴ ʛʨʘʬʠʯʝʩʢʫʶ ʬʦʨʤʫ 

ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ ʚ ʪʝʢʩʪʦʚʫʶ ʬʦʨʤʫ ʧʨʦʛʨʘʤʤʳ.  

ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʠʜʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚè ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, 

ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʝʦʙʨʘʟʫʶʪ ʛʨʘʬʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʚ ʛʨʘʬʠʯʝʩʢʫʶ ʧʨʦʛʨʘʤʤʫ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʜʚʘ ʚʠʟʫʘʣʴʥʳʭ ʷʟʳʢʘ. ʇʝʨʚʳʡ ī ʵʪʦ ʷʟʳʢ ɼʨʘʢʦʥ-ʩʭʝʤ, ʚʪʦʨʦʡ 

ī ʷʟʳʢ ʈ-ʩʭʝʤ.  

ɼʨʘʢʦʥ-ʩʭʝʤʳ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʳʝ ʙʣʦʢ-ʩʭʝʤʳ. ʇʦʵʪʦʤʫ 

ʦʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʠ ʙʣʦʢ-ʩʭʝʤ ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʚ ɼʨʘʢʦʥ-ʩʭʝʤʘʭ.  

ɻʨʘʬʠʯʝʩʢʠʡ ʷʟʳʢ ʈ-ʩʭʝʤ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ ʩʧʝʮʠʘʣʴʥʦ, ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʧʣʘʚʥʳʡ 

ʧʝʨʝʭʦʜ ʦʪ ʘʣʛʦʨʠʪʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʚʠʜʝ ʜʚʫʤʝʨʥʦʡ ʢʘʨʪʠʥʢʠ, ʢ ʜʚʫʤʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʝ. ʇʨʠ ʵʪʦʤ ʙʘʟʠʩ ʘʣʛʦʨʠʪʤʘ ʠ ʧʨʦʛʨʘʤʤʳ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʀ ʪʘʢʠʤ ʙʘʟʠʩʦʤ 

ʷʚʣʷʝʪʩʷ ʩʘʤʘ ʈ-ʩʭʝʤʘ, ʘ ʥʝ ʥʘʛʨʫʟʢʠ ʝʝ ʜʫʛ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩʦ ʩʣʫʯʘʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʩʪʨʫʢʪʫʨʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʣʦʭʦʤʫ ʚʳʨʘʞʝʥʠʶ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʣʦʛʠʢʠ. 

ʊʘʢʠʝ ʩʣʫʯʘʠ ʭʘʨʘʢʪʝʨʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʷʶʱʝʛʦ ʠ ʩʦʙʳʪʠʡʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ 1, ʚ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, 

ʯʝʨʝʜʫʶʱʘʷʩʷ ʧʨʦʚʝʨʢʘʤʠ ʫʩʧʝʰʥʦʩʪʠ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʡ ʧʨʦʚʝʨʢʠ 

ʤʦʛʫʪ ʙʳʪʴ ʜʚʘ ʠʩʭʦʜʘ ï ʫʩʧʝʭ ʠ ʦʪʢʘʟ. ʉʠʪʫʘʮʠʷ ʪʠʧʠʯʥʘ ʜʣʷ ʤʥʦʛʠʭ ʫʧʨʘʚʣʷʶʱʠʭ 

ʘʣʛʦʨʠʪʤʦʚ. ʉʥʘʯʘʣʘ ʧʨʠʚʝʜʝʤ ʬʨʘʛʤʝʥʪ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ ʥʘ ʚʠʟʫʘʣʴʥʦʤ ʷʟʳʢʝ ɼʨʘʢʦʥ 

(ʨʠʩ. 1, ʘ). ɼʘʣʝʝ ʥʘ ʨʠʩ. 1, ʙ ʧʦʢʘʟʘʥ ʚʘʨʠʘʥʪ ʪʝʢʩʪʦʚʦʡ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ ʚ ʩʪʨʫʢʪʫʨʥʦʤ 

ʩʪʠʣʝ, ʛʜʝ ʧʨʠʰʣʦʩʴ ʪʨʝʭʢʨʘʪʥʦ ʧʨʦʜʫʙʣʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʝ ī çʦʪʢʘʟ ʦʪ ʧʫʩʢʘè. ʀ ʥʘʢʦʥʝʮ, 

ʥʘ ʨʠʩ. 1, ʚ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʜʫʙʣʠʨʦʚʘʥʠʷ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʷʚʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʦʷʥʠʷ.  

ʅʘ ʨʠʩ. 1, ʛ ʧʨʠʚʝʜʝʥʘ ʟʘʧʠʩʴ ʵʪʦʛʦ ʞʝ ʘʣʛʦʨʠʪʤʘ ʚ ʚʠʜʝ ʈ-ʩʭʝʤʳ, ʛʜʝ ʜʣʷ 

çʩʪʨʫʢʪʫʨʠʟʘʮʠʠè ʙʫʜʫʱʝʡ ʧʨʦʛʨʘʤʤʳ ʷʚʥʦ ʜʫʙʣʠʨʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʘ ʥʘ 

ʨʠʩ. 1 ʜ ʷʚʥʦ ʧʦʢʘʟʘʥ ʧʝʨʝʭʦʜ ʚ ʢʦʥʝʮ ʘʣʛʦʨʠʪʤʘ ʩ ʧʦʤʦʱʴʶ return, ʯʪʦ ʥʝ ʟʘʧʨʝʱʝʥʦ ʚ 

ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʠʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

 

            
                                 ʘ)    ʙ)            ʚ) 

ʈʠʩ. 1,ʘ,ʙ,ʚ. ɼʨʘʢʦʥ-ʩʭʝʤʘ 

 

 
ʈʠʩ. 1,ʛ. ʈ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ                         ʈʠʩ. 1,ʜ. ʈ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʩ 

 ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ return 
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ɺʠʟʫʘʣʴʥʘʷ ʈ-ʩʭʝʤʘ (ʩʤ. ʨʠʩ. 2, ʚ) ʧʦʢʘʟʳʚʘʝʪ ʧʝʨʝʭʦʜ ʥʘ ʢʦʥʝʮ ʮʠʢʣʘ ʩ ʧʦʤʦʱʴʶ 

return. ɺ ʟʘʧʠʩʠ ʷʚʥʦ ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʳʝ ʠʩʭʦʜʳ: ʧʝʨʚʦʝ ʫʩʣʦʚʠʝ ʠʩʪʠʥʥʦ, ʚʪʦʨʦʝ ʥʝ 

ʚʳʯʠʩʣʷʣʦʩʴ; ʧʝʨʚʦʝ ʫʩʣʦʚʠʝ ʣʦʞʥʦ, ʚʪʦʨʦʝ ʠʩʪʠʥʥʦ; ʥʘʢʦʥʝʮ, ʦʙʘ ʫʩʣʦʚʠʷ ʣʦʞʥʳ, ī 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ ʩʣʝʜʫʶʱʝʤʫ ʩʦʩʪʦʷʥʠʶ ʠ ʜʘʣʝʝ ī ʥʘ ʥʘʯʘʣʦ ʧʨʦʚʝʨʦʢ.  

ʕʪʠ ʠʩʭʦʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠʥʷʪʠʶ ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʨʝʰʝʥʠʡ: ʠʩʢʦʤʳʡ ʵʣʝʤʝʥʪ 

ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; ʠʩʢʦʤʳʡ ʵʣʝʤʝʥʪ ʦʙʥʘʨʫʞʝʥ ʠ ʩʦʚʧʘʜʘʝʪ ʩ ʪʝʢʫʱʠʤ; 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ ʚ ʮʠʢʣʝ ʠ ʧʨʦʜʦʣʞʠʪʴ ʧʦʠʩʢ.  

 

 

ʀʅʊɽʈɸʂʊʀɺʅʓʁ ʕʃɽʂʊʈʆʅʓʁ ʂʆʄʇʃɽʂʉï ʆʏɽʈɽɼʅɸʗ ʉʊʋʇɽʅʔ ʅɸ 

ʇʋʊʀ ʄʅʆɻʆʃɽʊʅɽɻʆ ʆʇʓʊɸ ʈɸɿʈɸɹʆʊʂʀ ʕʃɽʂʊʈʆʅʅʓʍ ʉʈɽɼʉʊɺ 

ʆɹʋʏɽʅʀʗ  

 

ʄʫʩʪʘʧʘʢʫʣʦʚ ʗ. ʋ.,  ʊʦʰʧʫʣʘʪʦʚ ʄ.ɸ. (ʊʋʀʊ) 

 

ʈʝʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʮʝʣʝʥʦ ʥʘ ʪʦ, ʯʪʦʙʳ ʫʯʝʥʠʢ ʩʪʘʣ 

ʮʝʥʪʨʘʣʴʥʦʡ ʬʠʛʫʨʦʡ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʝʛʦ ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʧʝʜʘʛʦʛʦʚ, ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʙʦʪʥʠʢʦʚ. 

ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚʘʭ ʦʙʫʯʝʥʠʷ ʨʝʰʠʪʴ 

ʵʪʠ ʟʘʜʘʯʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚ ʩʠʣʫ ʦʪʩʫʪʩʪʚʠʷ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʠʭ 

ʚʳʧʦʣʥʝʥʠʷ. ʈʝʘʣʴʥʦ ʧʦʤʦʯʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʟʚʘʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʄʫʣʴʪʠʤʝʜʠʡʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʨʦʢʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʥʝ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʯʝʙʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʘʢʠʭ ʨʝʩʫʨʩʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʫʯʠʪʝʣʷ ʤʦʞʝʪ ʥʝ ʦʢʘʟʘʪʴʩʷ ʚ ʩʠʣʫ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʘ ʨʳʥʢʝ 

ʋʟʙʝʢʠʩʪʘʥʘ. ʀʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʱʝʛʦʩʷ ʩ 

ʫʯʝʙʥʳʤ ʦʢʨʫʞʝʥʠʝʤ, ʢʦʛʜʘ ʫʯʝʥʠʢ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʧʨʘʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʂ ʤʝʪʦʜʘʤ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʚʦʚʣʝʯʝʥʠʶ ʫʯʘʱʝʛʦʩʷ ʚ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʟʥʘʥʠʡ. ʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʢʘ ʧʝʜʘʛʦʛʠ-ʧʨʘʢʪʠʢʠ ʩʚʷʟʳʚʘʶʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʀʂ), ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʚʳʰʘʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʣʦʪʥʦʩʪʴ ʫʨʦʢʘ, ʥʦ ʪʨʝʙʫʝʪ ʧʦʥʠʤʘʥʠʷ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʠ 

ʥʦʚrʭ ʥʦʩʠʪʝʣʝʡ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ïʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ (ʄʋʇ) [3].  

ɺ ʢʘʯʝʩʪʚʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʩʦʟʜʘʥʠʷ ʄʋʇ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʩʦʭʨʘʥʝʥʠʠ ʚ ʧʘʤʷʪʠ. ʇʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ 

ʜʘʥʥʳʤ ʚ ʩʨʝʜʥʝʤ ʯʝʣʦʚʝʢ ʟʘʧʦʤʠʥʘʝʪ: 1/5 ʪʦʛʦ, ʯʪʦ ʦʥ ʩʣʳʰʠʪ, 3/5 ʪʦʛʦ, ʯʪʦ ʦʥ ʚʠʜʠʪ, 

4/5, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʫʜʠʦʚʠʟʫʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ [2]. ʇʨʠ ʵʪʦʤ ʥʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʟʨʝʥʠʝ ï 75%, ʩʣʫʭ (ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʩʣʫʭ) ï 11%, 

ʧʨʠʢʦʩʥʦʚʝʥʠʝ ï 6%, ʟʘʧʘʭ ï 4%, ʚʢʫʩ ï 4%. ʇʩʠʭʦʣʦʛʘʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʨʙʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʚ ʧʘʤʷʪʠ ʩʦʭʨʘʥʷʝʪʩʷ ʚʩʝʛʦ 5% 

ʠʥʬʦʨʤʘʮʠʠ. ʏʪʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʜʦ 10% ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʩʤʦʪʨ ʚʠʜʝʦʬʠʣʴʤʦʚ, 

ʢʘʨʪʠʥ, ʥʘʛʣʷʜʥʳʭ ʧʦʩʦʙʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʚʦʝʥʠʝ 20% ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʕʬʬʝʢʪʠʚʥʳ ʜʝʣʦʚʳʝ ʠ ʨʦʣʝʚʳʝ ʠʛʨʳ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʳʭ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 75% ʠʥʬʦʨʤʘʮʠʠ. ʅʦ ʥʘʠʙʦʣʴʰʫʶ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʙʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʩʘʤʠʤʠ 

ʫʯʘʱʠʤʠʩʷ ï ʠʥʬʦʨʤʘʮʠʷ ʫʩʚʘʠʚʘʝʪʩʷ ʜʦ 90%. ʀʪʘʢ, ʤʳ ʟʘʧʦʤʠʥʘʝʤ: 5% ʪʦʛʦ, ʯʪʦ 

ʫʩʣʳʰʘʣʠ, 10% ʪʦʛʦ, ʯʪʦ ʧʨʦʯʠʪʘʣʠ, 20% ʪʦʛʦ, ʯʪʦ ʫʚʠʜʝʣʠ, 30% ʪʦʛʦ, ʯʪʦ ʤʳ ʫʚʠʜʝʣʠ ʠ 

ʫʩʣʳʰʘʣʠ [2].  

ʇʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ ʨʘʩʰʠʬʨʦʚʢʠ ʪʝʢʩʪʘ ʚ ʥʘʰʝʤ ʩʦʟʥʘʥʠʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʙʫʢʚʳ ï ʩʣʦʚʦ ï ʦʙʨʘʟ ï ʤʳʰʣʝʥʠʝ. ɸʫʜʠʦʠʥʬʦʨʤʘʮʠʷ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʪʘʢ: 
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ʩʣʦʚʦ ï ʦʙʨʘʟ ï ʤʳʰʣʝʥʠʝ. ʕʪʦʪ ʧʫʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʨʦʯʝ ʜʣʷ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ: ʦʙʨʘʟ ï 

ʤʳʰʣʝʥʠʝ, ʪ.ʝ. ʚ ʪʘʢʦʡ ʬʦʨʤʝ ʠʥʬʦʨʤʘʮʠʷ ʫʩʚʘʠʚʘʝʪʩʷ ʣʝʛʯʝ [1]. ʄʋʇ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʵʣʝʢʪʨʦʥʥʦʡ ʜʦʩʢʦʡ (ʕɼ) ʦʙʣʘʜʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʚʳʯʥʳʤ 

ʪʝʢʩʪʦʚʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʟʥʘʥʠʡ, ʪʘʢ ʢʘʢ, ʠʩʧʦʣʴʟʫʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʢʘʥʘʣʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʜʝʣʘʶʪ ʧʫʪʴ ʢ ʟʥʘʥʠʷʤ ʙʦʛʘʯʝ ʠ ʝʩʪʝʩʪʚʝʥʥʝʝ.  

ʀʟʫʯʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʠʭ 

ʚʧrʦʣʥʝʥʠʝʤ ʥʘ ʧʣʦʩʢʦʩʪʠ ʕɼ ʠʣʠ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ, ʙʝʩʝʜʳ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʠ 

ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʠ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ  ʪʚʦʨʯʝʩʢʫʶ ʩʨʝʜʫ ʦʙʫʯʝʥʠʷ. ɺ ʮʝʣʦʤ ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂ ʨʝʘʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʪʨʫʜ ʫʯʠʪʝʣʷ, ʦʩʚʦʙʦʜʠʚ ʝʛʦ ʦʪ ʬʫʥʢʮʠʡ ʢʦʪʦʨʳʝ 

ʫʯʠʪʝʣʴ ʠ ʪʘʢ ʧʦʯʪʠ ʥʝ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ, ʘ ʠʤʝʥʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʫʨʦʢʘ, ʥʘ ʢʘʞʜʦʤ 

ʵʪʘʧʝ ʥʝʤʝʜʣʝʥʥʦ ʧʦʩʣʝ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʫʯʘʱʠʤʩʷ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʛʦ ʨʝʟʫʣʴʪʘʪ. ʋ 

ʫʯʠʪʝʣʷ ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʧʦʜ ʩʠʣʫ 

ʪʦʣʴʢʦ ʯʝʣʦʚʝʢʫ-ʫʯʠʪʝʣʶ ʠ ʚ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʳʭ ʥʠʢʘʢʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ ʥʝ 

ʤʦʞʝʪ ʝʛʦ ʟʘʤʝʥʠʪʴ. 

ʄʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ (ʕʉʆ) ʚ 

ʩʠʩʪʝʤʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

1. ʇʨʠ ʦʙʫʯʝʥʠʠ ʥʘ ʦʩʥʦʚʝ ʕʉʆ: ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʨʦʣʴ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʝʛʦʩʷ; ʧʦʚʳʰʘʝʪʩʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʫʯʝʥʠʷ; ʚʳʷʚʣʷʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʣʠʯʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʩʯʝʪ 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ. 

2. ʕʉʆ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ.  

3. ʕʉʆ ʦʩʚʦʙʦʞʜʘʶʪ ʫʯʘʱʝʛʦʩʷ ʦʪ ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʳ, ʦʪʚʣʝʢʘʶʱʝʡ ʦʪ ʦʩʥʦʚʥʦʛʦ 
ʩʦʜʝʨʞʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʪʨʘʜʠʮʠʦʥʥʦ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʯʝʨʪʝʞʝʡ ʫʭʦʜʠʪ ʣʴʚʠʥʘʷ ʜʦʣʷ 

ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʝ ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʨʝʤʷ 

ʵʢʦʥʦʤʠʪʩʷ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ). 

4. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʛʠʧʝʨʪʝʢʩʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʧʦʩʦʙʠʡ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 
ʦʙʣʝʛʯʘʶʪ ʥʘʚʠʛʘʮʠʶ ʧʦ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʘʤ. 

5. ɹʣʘʛʦʜʘʨʷ ʫʩʠʣʝʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʝʤʧ ʟʘʥʷʪʠʡ 

ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 10-15%. 

6. ʅʝʢʦʪʦʨʳʝ ʫʯʘʱʠʝʩʷ ʧʨʝʜʧʦʯʠʪʘʶʪ ʨʘʩʧʝʯʘʪʳʚʘʪʴ ʧʦʩʦʙʠʷ ʠ ʠʟʫʯʘʪʴ ʠʭ ʚ 
ʪʨʘʜʠʮʠʦʥʥʦʡ ʙʫʤʘʞʥʦʡ ʬʦʨʤʝ, ʯʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʩʫʙʲʝʢʪʠʚʥʳʤʠ 

ʧʨʠʯʠʥʘʤʠ (ʙʦʣʝʝ ʧʨʠʚʳʯʥʦ, ʙʳʪʫʝʪ ʤʥʝʥʠʝ ʦ ʚʨʝʜʝ ʜʦʣʛʦʛʦ ʩʠʜʝʥʠʷ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʠ 

ʜʨ.), ʪʘʢ ʠ ʦʙʲʝʢʪʠʚʥʳʤʠ (ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʜʨ.). 

7. ʆʙʫʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʥʥʳʭ ʧʦʩʦʙʠʡ ʜʘʝʪ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ, ʝʩʣʠ 
ʫʯʘʱʠʝʩʷ ʚʪʷʥʫʪʳ ʚ ʘʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʩʤʳʩʣʝʥʠʶ ʠ ʟʘʢʨʝʧʣʝʥʠʶ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ.  

ɺ ʧʨʦʮʝʩʩʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʦʜʥʦ ʠʟ 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʫʯʘʱʠʭʩʷ 6-8 ʢʣʘʩʩʦʚ ï ʧʨʦʜʫʢʪʠʚʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʚʨʝʤʷ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 20 ʤʠʥʫʪ. ɺ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʷ ʫʪʦʤʣʷʝʤʦʩʪʠ 

ʫʯʘʱʠʭʩʷ ʚ ʩʚʷʟʠ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕɼ ʜʘʞʝ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥʫʪ. ʇʦʩʣʝʜʥʝʝ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕɼ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʯʝʨʝʜʦʚʘʥʠʝ ʛʨʫʧʧʦʚʳʭ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʠʟʫʯʘʝʤʦʡ ʪʝʤʦʡ ʩ 

ʜʝʤʦʥʩʪʨʘʮʠʷʤʠ ʥʘ ʕɼ) ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʙʦʪʝ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʠʟ ʄʋʇ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʪʝʤʝ). ʂʨʦʤʝ ʪʦʛʦ, 

ʣʶʙʘʷ ʯʘʩʪʴ ʟʘʥʷʪʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ ʀʂ, ʘ ʜʨʫʛʘʷ ï 

ʪʨʘʜʠʮʠʦʥʥʦ.  
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ʆʧʳʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʚʦʝʥʠʝ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʄʋʇ ʟʘʥʠʤʘʝʪ ʫ ʥʝʢʦʪʦʨʳʭ ʫʯʘʱʠʭʩʷ ʜʦ 20 ʤʠʥ, ʘ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʱʠʭʩʷ, ʙʣʘʛʦʜʘʨʷ 

ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ, ʦʚʣʘʜʝʚʘʶʪ ʨʘʙʦʪʦʡ ʩ ʄʋʇ, ʥʝ ʟʘʛʣʷʜʳʚʘʷ ʚ ʨʘʟʜʝʣ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʝʜʧʠʩʘʥʠʡ. 

ʆʙʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂï ʵʪʦ ʠʥʚʝʩʪʠʮʠʠ ʚ ʙʫʜʫʱʝʝ. ʅʘʩʪʦʷʱʠʡ ʨʝʟʫʣʴʪʘʪ 

ʪʘʢʦʛʦ ʦʧʳʪʘ ʩʢʘʞʝʪʩʷ ʧʦʟʞʝ, ʚʦ ʚʨʝʤʷ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʷʭ, 

ʢʦʛʜʘ ʧʦʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. 
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ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʓʍ ʀɻʈɸʍ 

 

ʈʘʭʤʘʥʦʚ ɸ.ʊ. (ʊʋʀʊ, ʜʦʮʝʥʪ) 

  

ɿʘʜʘʯʠ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʠ ʫʙʝʛʘʥʠʷ ʚ  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠʛʨʘʭ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ ʫʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʳ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ, ʥʘʧʨʠʤʝʨ[1-7].  

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠʛʨ, ʚ ʩʣʫʯʘʝ ʢʦʛʜʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʠʪʩʷ 

ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʟʠʮʠʷʭ ʠʛʨʦʢʦʚ ʚ ʦʧʨʝʜʝʣʸʥʥʳʝ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ[1,3,7]. ʇʦʣʫʯʝʥʳ  ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʟʘʚʝʨʰʝʥʠʷ  ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʠʟ ʚʩʝʭ 

ʥʘʯʘʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ.  

ʇʫʩʪʴ ʚ n -ʤʝʨʥʦʤ ʝʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ    nR  ʜʚʠʞʝʥʠʝ ʧʨʝʩʣʝʜʦʚʘʪʝʣʷ ʠ 

ʫʙʝʛʘʶʱʝʛʦ ʦʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

uAxx +=#   ,                                                    (1) 

vByy +=#   ,                                                    (2) 

ʛʜʝ 
nRyx Í, - ʬʘʟʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʠʛʨʦʢʦʚ, -BA,  ʧʦʩʪʦʷʥʥʳʝ ʢʚʘʜʨʘʪʥʳʝ  ʤʘʪʨʠʮʳ 

ʧʦʨʷʜʢʘ n , 1²n , QvPu ÍÍ , -ʫʧʨʘʚʣʷʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʝʩʣʝʜʦʚʘʪʝʣʷ ʠ ʫʙʝʛʘʶʱʝʛʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, QP ,  - ʢʦʤʧʘʢʪʳ ʠʟ  
nR . ʚ  nR ʟʘʜʘʥʦ ʪʝʨʤʠʥʘʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ 

10 MMM += , ʛʜʝ 0M - ʣʠʥʝʡʥʦʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʠʟ 
nR ,  1M - ʧʦʜʤʥʦʞʝʩʪʚʦ L - 

ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʜʦʧʦʣʥʝʥʠʷ  0M  ʚ  nR , c ʥʝʧʫʩʪʦʡ  ʚʥʫʪʨʝʥʥʦʩʪʴʶ  ʦʪʥʦʩʠʪʝʣʴʥʦ L .  

ʆʙʦʟʥʘʯʠʤ 0),exp()(),exp()( ²==Y tBttÔAtt  ʠ ʯʝʨʝʟ ˊ-ʦʧʝʨʘʪʦʨ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʟ nR  ʥʘ  L   ʠ ʧʝʨʝʭʦʜʠʤ ʢ ʬʦʨʤʫʣʠʨʦʚʢʝ ʨʝʟʫʣʴʪʘʪʘ. ʊʘʢ ʢʘʢ ¸1int M Ï, 

ʪʦ ʩʫʱʝʩʪʚʫʶʪ ʯʠʩʣo 0>? , ʚʝʢʪʦʨ 1MmÍ  , ʪʘʢʠʝ, ʯʪʦ 1MmS +-Ë? ,  ʛʜʝ Sï ʝʜʠʥʠʯʥʳʡ 

ʟʘʤʢʥʫʪʳʡ ʰʘʨ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ L  ʩ ʮʝʥʪʨʦʤ ʚ ʥʫʣʝ. ɺʚʝʜʝʤ ʤʥʦʛʦʟʥʘʯʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ  

ttpp PdtxtmxtU

t

ñ -Y+Y+-=
0

)()(),( , ttpp QdtÔytÔytV

t

ñ -+=
0

)()(),( , 0²t ,   (3) 
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ʛʜʝ MxyRyx n Î-Í ,, -ʟʘʜʘʥʥʳʝ ʪʦʯʢʠ, ʠ ʦʧʨʝʜʝʣʠʤ ʚʨʝʤʷ  00 >t , ʢʦʛʜʘ ʚʧʝʨʚʳʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ),()( 00 xtUytÔ Íp . ɽʩʣʠ ʪʘʢʦʛʦ 00 >t  ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ 

ʧʦʣʦʞʠʤ  .0 ¤=t  

ʇʫʩʪʴ ʤʠʥʠʤʫʤ ʨʘʩʩʪʦʷʥʠʷ ayetB -p   ʧʦ  ),( xtUaÍ  ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʪʦʯʢʝ  

,)(txa *=  ʤʘʢʩʠʤʫʤ ʨʘʩʩʪʦʷʥʠʷ  )(txb *-   ʧʦ  ),( ytVbÍ  ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʪʦʯʢʝ  

,)(tyb *= ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ  .0>t ʀʟ ʢʦʤʧʘʢʪʥʦʩʪʠ ʤʥʦʞʝʩʪʚ QP ,  ʩʣʝʜʫʝʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʦʯʝʢ  ,),()( xtUtx Í* ),()( ytVty Í*
.  

ʇʨʝʜʧʦʣʦʞʝʥʠʝ1. ɼʣʷ ʢʘʞʜʦʡ ʧʘʨʝ ʪʦʯʝʢ Mxyyx Î-,),(  , ʩʫʱʝʩʪʚʫʶʪ 

ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ 1),( ²= yxrr  , ʤʦʤʝʥʪ  0),( tyxtt <= , ʧʨʠ ʢʦʪʦʨʦʤ ʜʣʷ ʪʦʯʝʢ 

,),()( xtUtx Í* ),()( ytVty Í*
ʚʳʧʦʣʥʝʥʦ ʥʝʨʘʚʝʥʩʪʚʦ         

.)()( ?--+-¢- *

* xymtxty pp                                         (4)

 ʊʝʦʨʝʤʘ. ʇʫʩʪʴ ʚʳʧʦʣʥʝʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ1. ʊʦʛʜʘ ʚ ʠʛʨʝ (1)-(2) ʠʟ ʚʩʝʭ ʪʦʯʝʢ 

Mxyyx Î-),,(  ʚʦʟʤʦʞʥʦ ʟʘʚʝʨʰʝʥʠʝ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʟʘ ʢʦʥʝʯʥʦʝ ʚʨʝʤʷ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʜʝʠ ʠʟ[2,6]. ʇʫʩʪʴ 

Mxyyx Î- 0000 ),,( -ʧʨʦʠʟʚʦʣʴʥʳʝ ʪʦʯʢʠ. ʊʦʛʜʘ ʚ ʩʠʣʫ ʫʩʣʦʚʠʷ (4) ʧʨʝʜʧʦʣʦʞʝʥʠʷ 

ʩʫʱʝʩʪʚʫʝʪ ʤʦʤʝʥʪ 00011 ),( tyxtt <= , ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʝʨʥʦ ʥʝʨʘʚʝʥʩʪʚʦ 

,)()( 00111

1 ?--+-¢- *

* xymtxty pp  ʟʜʝʩʴ )( 11 tx*  ʪʘʢʘʷ ʪʦʯʢʘ ʠʟ ,),( 01 xtU  ʚ ʢʦʪʦʨʦʡ 

ʜʦʩʪʠʛʘʝʪʩʷ ʤʠʥʠʤʫʤ ʨʘʩʩʪʦʷʥʠʷ  aye
Bt
-0

1p   ʧʦ  ),( 1 xtUaÍ  , )( 1

1 ty *  ʪʘʢʘʷ ʪʦʯʢʘ ʠʟ 

,),( 01 xtV  ʛʜʝ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʫʤ ʨʘʩʩʪʦʷʥʠʷ  )( 11 txb *-   ʧʦ  ),( 01 xtVbÍ . ʆʙʦʟʥʘʯʠʤ 

ʯʝʨʝʟ []s -ʮʝʣʫʶ ʯʘʩʪʴ ʯʠʩʣʘ s ʠ ʦʧʨʝʜʝʣʠʤ ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ [ ]?00 xymk pp -+-= . 

ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʯʠʩʣʦ ??? ¢< 11 0,  ʪʘʢʦʝ, ʯʪʦ .100 ??+=-+- kxym pp    

ʇʨʝʩʣʝʜʦʚʘʪʝʣʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʚʦʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʥʘʯʝʥʠʷʭ )(),( tytx . ʇʦʵʪʦʤʫ, ʚʳʙʠʨʘʷ ʜʦʧʫʩʪʠʤʦʝ ʫʧʨʘʚʣʝʥʠʝ 

10,)( ttPtu ¢¢Í , ʠ ʪʝʤ ʩʘʤʠʤ ʦʧʨʝʜʝʣʷʷ 10),,()( ttxtUtõ ¢¢Íp , ʦʥ ʩʪʘʨʘʝʪʩʷ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ )(0
1 txye
Bt pp -   ʚ ʤʦʤʝʥʪ 1t . ɸ ʫʙʝʛʘʶʱʠʡ ʠʩʧʦʣʴʟʫʷ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʥʘʯʝʥʠʷʭ )(),(),( tytxtu  ʜʦʣʞʝʥ ʧʦʩʪʨʦʠʪʴ ʩʚʦʝ ʜʦʧʫʩʪʠʤʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʪʘʢ, ʯʪʦʙʳ ʧʨʦʝʢʮʠʷ ʨʝʰʝʥʠʷ )(typ  ʥʘʭʦʜʠʣʘʩʴ ʙʳ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʜʘʣʝʥʥʦʡ ʪʦʯʢʝ ʦʪ ʤʥʦʞʝʩʪʚʘ ttpp PdtxtmxtU

t

ñ -Y+Y+-=
0

)()(),( . ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʤʦʤʝʥʪ 1t  ʜʣʷ ʩʦʩʪʦʷʥʠʷ ʫʙʝʛʘʶʱʝʛʦ ʚʦʟʤʦʞʥʦ ʜʚʘ ʩʣʫʯʘʷ: a) )()( 1

*1

1 tyty =p ; b) 

)()( 1

*1

1 tyty ¸p . ʇʦʵʪʦʤʫ, ʫʯʠʪʳʚʘʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ )(),( 1

*1

1*1 tytõ  ʠʤʝʝʤ:  

ʚ ʩʣʫʯʘʝ a) 

                  
)()()()( 111

*1

111 txtytxty ** -=-p ,                                         (5)   

ʚ ʩʣʫʯʘʝ b) 

                  )()()()( 111

*1

111 txtytxty ** -¢-p .                                         (6)   

ɼʘʣʝʝ, ʨʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʝ  
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mxttxdut

t

+Y-=-Y *ñ 01111

0

)()()()(
1

ttt                                  (7) 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʦʡ ʚʝʢʪʦʨ-ʬʫʥʢʮʠʠ 10,)( ttPtu ¢¢Í . ʀʟ ʚʢʣʶʯʝʥʠʷ 

,),()( 0111 xtUtx Í*  ʩʣʝʜʫʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (7)  ʠ ʩʦʛʣʘʩʥʦ ʣʝʤʤʝ 

ʌʠʣʠʧʧʦʚʘ [8], ʦʥʦ ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʠʤʦʡ ʬʫʥʢʮʠʝʡ. ʀʟʤʝʨʠʤʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (7) 

ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ 11 0),( tttu ¢¢ . ɺ (1) ʧʦʣʦʞʠʤ 11 0),( tttuu ¢¢= , ʠ ʩʯʠʪʘʷ ʚ (2)  

,0),( 1tttvv ¢¢= ʧʨʦʠʟʚʦʣʴʥʦʡ ʠʟʤʝʨʠʤʦʡ ʬʫʥʢʮʠʝʡ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʠʟ  Q, ʠʩʧʦʣʴʟʫʷ 

ʬʦʨʤʫʣʳ ʂʦʰʠ ʠ ʥʝʨʘʚʝʥʩʪʚʘ (4)-(6), ʜʣʷ ʨʝʰʝʥʠʡ ʠʤʝʝʤ 

 

=-Y--+Y-F+-=-+- ññ
11

0

11

0

1010111 )()()()()()()()(

tt

dttuttdttvttÔxtytmtxtym pppppp      

= )()()()( 11

0

101

1

txdttvttÔyt

t

*--+F ñpp ?--+-¢-¢ * 00111

*1 )()( xymtxty pp .         (8) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʤʦʤʝʥʪ ),( 001 yxt  ʜʣʷ ʨʝʰʝʥʠʡ  ʩʦʦʪʚʝʪʩʪʚʫʶʠɦʭ ʟʘʜʘʯ ʂʦʰʠ   

ʚʝʨʥʦ ʦʮʝʥʢʘ (8). ʊʝʧʝʨʴ ),( 001 yxt  ʙʝʨʝʤ ʟʘ ʥʘʯʘʣʦ ʠʛʨʳ ʠ ʧʨʦʜʦʣʞʘʷ ʪʘʢʦʡ ʩʧʦʩʦʙ 

ʫʧʨʘʚʣʝʥʠʷ ʚʝʢʪʦʨʦʤ PuÍ  k  ʨʘʟ ʥʘ  k -ʤ ʦʪʨʝʟʢʝ ktt¢¢0 , ʠʩʧʦʣʴʟʫʷ ʦʮʝʥʢʫ (8), ʠʤʝʝʤ 
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0
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0 )()()()()()()()( pppppp

= )()()()( 2,1
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1

0 txdttvttÔyt k
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- --+F ñpp ?--¢-¢ --
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1

0

1

0,12,1 )()( kk
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠ ktt=  ʠʟ (9) ʠʤʝʝʤ 11)()( MmSStxtym kk +-ËËÍ-+- ??pp , 

ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʚʢʣʶʯʝʥʠʶ 1)()( Mtxty kk Í-pp . ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ ʧʦʣʥʦʩʪʴʶ. 

 ʅʘʰʝ ʜʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦ ʠʟʫʯʝʥʠʝ ʧʦʟʠʮʠʦʥʥʦʛʦ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠʛʨ ʩ ʠʥʪʝʛʨʘʣʴʥʳʤʠ ʠ ʨʘʟʥʦʪʠʧʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ 

ʫʧʨʘʚʣʝʥʠʷ. 

 

 

ʂɶʂʈɸʂ ɹɽɿʀ ɶʉʄɸ ʂɸʉɸʃʃʀʂʃɸʈʀʅʀ  ɸʅʀפʃɸʐɼɸ ɹɽʄʆʈʃɸʈʅʀ 

ʂɶʈʀʂɼɸʅ ɶʊʂɸɿʀʐʅʀʅɻ ɸʍɹʆʈʆʊ ʄʆɼɽʃʀ 

 

ɸ.ʍ.ʅʠʰʘʥʦʚ (ʊɸʊʋ, ʧʨʦʬʝʩʩʦʨ) 

ʕ.ʀ ɸʜʘʤʦʚ (ʊɸʊʋ, ʤʘʛʠʩʪʨ) 

 

ʂ˄ʢʨʘʢ ʙʝʟʠ ˄ʩʤʘ ʢʘʩʘʣʣʠʢʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʙʠʨ ץʘʥʯʘ ʙʦʩץʠʯʣʘʨʜʘʥ ʠʙʦʨʘʪ. 

ɹʫʥʠʥʛ ʫʯʫʥ ʙʝʤʦʨʣʘʨ ʙʠʨʣʘʤʯʠ ʢ˄ʨʠʢʜʘʥ ˄ʪʢʘʟʠʣʘʜʠ, ʙʫʥʜʘ ʪʝʨʘʧʝʚʪ, ʤʦʤʤʦʣʦʛ, 

ʛʠʥʝʢʦʣʦʛ, ʵʥʜʠʢʨʠʥʦʣʦʛ ʚʘ ʦʥʢʦʣʦʛ ʰʠʬʦʢʦʨʣʘʨ ʠʰʪʠʨʦʢ ʵʪʠʰʘʜʠ. ʋʣʘʨʥʠʥʛ ʬʠʢʨ ʚʘ 

ʤʫʣʦ״ʘʟʘʣʘʨʠ ʘʩʦʩʠʜʘ ʙʠʨʣʘʤʯʠ ʜʠʬʬʝʨʝʥʮʠʘʣ ʪʘʰʭʠʩ ץ˄ʡʠʣʘʜʠ. ʄʫʪʘʭʘʩʩʠʩʣʘʨ 

ʪʦʤʦʥʠʜʘʥ ʙʝʤʦʨ  ʘʥʘʤʥʝʩʪʠʢ, ʤʘʤʤʦʛʨʘʬʠʷ ʚʘ ʫʣʴʪʨʘʪʦʚʫʰ, ʜʫʢʪʦʛʨʘʬʠʷ, ʙʠʦʧʩʠʷ, 

ʮʠʪʦʣʦʛʠʢ ʚʘ ʤʦʨʬʦʣʦʛʠʢ ʪʝʢʰʠʨʫʚʜʘʥ ˄ʪʢʘʟʠʣʠʙ ʪʘ״ʣʠʣʠʡ ʤʘʲʣʫʤʦʪʣʘʨ ʡʠסʠʣʘʜʠ. 

ɹʫʣʘʨ ʦʜʘʪʜʘ ʢʘʩʘʣʣʠʢ ʧʨʠʟʥʘʢʣʘʨʠ, ʙʝʣʛʠʣʘʨʠ, ʧʘʨʘʤʝʪʨʣʘʨʠ ʸʢʠ ʩʠʤʧʪʦʢʦʤʧʣʝʢʩʣʘʨʠ 

ʜʝʙ ʶʨʠʪʠʣʘʜʠ.  
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ʐʠʬʦʢʦʨʣʘʨ ʪʦʤʦʥʠʜʘʥ ʦʣʠʥʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨ,  ʩʠʤʧʪʦʢʦʤʧʣʝʢʩʣʘʨ ʘʩʦʩʠʜʘ 

ʙʝʤʦʨʛʘ ʙʠʨʣʘʤʯʠ ʜʠʬʬʝʨʝʥʮʠʘʣ ʪʘʰʭʠʩ ץ˄ʡʠʰʘʜʠ. ɹʫ ʞʘʨʘʸʥ ʤʫʨʘʢʢʘʙ ʙ˄ʣʛʘʥʣʠʛʠ 

ʩʘʙʘʙʣʠ, ʦʣʠʥʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨ ʪʝʭʥʠʢ ʞʠ״ʦʟʣʘʨ, ʜʘʩʪʫʨʣʘʨ ʚʘ ʢʦʤʧʴʶʪʝʨ ʪʝʭʥʠʢʘʩʠ 

ʘʩʦʩʠʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ. ʄʘʭʩʫʩ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪ ʠʰʣʘʙ ʯʠץʠʣʠʙ, ʫ ʘʩʦʩʠʜʘ ʪʝʟʢʦʨ 

ʪʘʰʭʠʩ ץ˄ʡʠʣʘʜʠ. ɹʫ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪ ʙʝʤʦʨʣʘʨʥʠ ʢ˄ʨʠʢʜʘʥ ˄ʪʢʘʟʠʰʥʠʥʛ ʘʭʙʦʨʦʪ 

ʤʦʜʝʣʠ  ʘʩʦʩʠʜʘ ʠʰʣʘʙ ʯʠץʠʣʘʜʠ. ɼʦʢʣʘʜʜʘ ʢ˄ʢʨʘʢ ʙʝʟʠ ˄ʩʤʘ ʢʘʩʘʣʣʠʢʣʘʨʠʥʠ  ʘʥʠץʣʘʰʜʘ 

ʙʝʤʦʨʣʘʨʥʠ ʢ˄ʨʠʢʜʘʥ ˄ʪʢʘʟʠʰʥʠʥʛ ʘʭʙʦʨʦʪ ʤʦʜʝʣʠ ʪʘʢʣʠʬ ʵʪʠʣʛʘʥ. 

 ʦʟʠʨʛʠ ʧʘʡʪʜʘ ʪʠʙʙʠʸʪʜʘ ʢ˄ʢʨʘʢ ʙʝʟʠ ˄ʩʤʘ ʢʘʩʘʣʣʠʢʣʘʨʠʥʠ (ʂɹɶʂ) ʪʘʰʭʠʩʣʘʰ׳

ʤʘʩʘʣʘʣʘʨʠ ʜʦʣʟʘʨʙ ʤʫʦʘʤʤʦʣʘʨʜʘʥ ʙʠʨʠ ʭʠʩʦʙʣʘʥʘʜʠ. ʂɹɶʂ ʞʫʜʘ ʢʝʥʛ ʪʘʨץʘʣʛʘʥ ʚʘ 

ʫʣʘʨ ʢ˄ʢʨʘʢ ʙʝʟʠ ʩʘʨʘʪʦʥʠʥʠ ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ ʘʩʦʩʠʡ ʦʤʠʣʠ ʙ˄ʣʠʙ ״ʠʩʦʙʣʘʥʘʜʠ. 

ɹʫʥʜʘʥ ʪʘʰץʘʨʠ ʜʘʩʪʣʘʙʢʠ ʙʦʩץʠʯʣʘʨʠʜʘ ʢʘʩʘʣʣʠʢ ʷʰʠʨʠʥ ʢʝʯʠʰ ʜʘʚʨʠʛʘ ʵʛʘ, ʫʰʙʫ 

ʭʦʣʘʪ ʘʥʠץ ʪʘʰʭʠʩ ץ˄ʡʠʰʥʠ ץʝʯʠʢʪʠʨʘʜʠ ʚʘ ʙʘʨʯʘ ʙʝʤʦʨʣʘʨ 3-4 ʙʦʩץʠʯʣʘʨʜʘ ʰʠʬʦʢʦʨʛʘ 

ʤʫʨʦʞʘʪ ץʠʣʘʜʠʣʘʨ.  

ʂ˄ʢʨʘʢ ʙʝʟʠ ʩʘʨʘʪʦʥʠ (ʂɹʉ) ï ʞʫʜʘ ʭʘʤ ʘʛʨʝʩʩʠʚ ʢʝʯʘʜʠʛʘʥ ʭʘʚʬʣʠ ˄ʩʤʘʣʘʨ ʪʫʨʠʛʘ 

ʢʠʨʘʜʠ.  ʂɹɶʂ ʚʘ ʂɹʉʥʠ ʪʘʰʭʠʩʣʘʰ ʩʫʩʪ ʪʫʟʠʣʤʘʣʠ ʢ˄ʧ ʦʤʠʣʣʠ ʤʘʩʘʣʘ ״ʠʩʦʙʣʘʥʘʜʠ, 

ʫʥʠ ״ʘʣ ץʠʣʠʰ ʫʯʫʥ ʤʫʨʘʢʢʘʙ ʦʙʲʝʢʪʣʘʨʥʠ ʙʦʰץʘʨʠʰ ʪʘʤʦʡʠʣʣʘʨʠ ץ˄ʣʣʘʥʠʣʘʜʠ. 

ɹʦʰץʘʨʫʚ ʦʙʲʝʢʪʠ ʙ˄ʣʠʙ ʙʝʤʦʨʥʠʥʛ ״ʦʣʘʪʠ ״ʠʩʦʙʣʘʥʘʜʠ. ɹʠʨʣʘʤʯʠ ʂɹɶʂʥʠ ʵʨʪʘ ʪʘʰʭʠʩ 

 ʠʩʦʙʣʘʥʘʜʠ, ʯʫʥʢʠ ʢʘʩʘʣʣʠʢ ʨʠʚʦʞʣʘʥʠʰʠʛʘ ʙʠʨ ʥʝʯʪʘ״ ʡʠʰ ʢ˄ʧ ʦʤʠʣʣʠ ʚʘʟʠʬʘ˄ץ

ʦʤʠʣʣʘʨ ʩʘʙʘʙ ʙ˄ʣʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ʢʘʩʘʣʣʠʢʥʠʥʛ ʪ˄ʣʠץ ʢ˄ʨʠʥʠʰʠʥʠ ʦʣʠʰ ʫʯʫʥ ʙʝʤʦʨ 

ʪʫʨʣʠ ʤʫʪʘʭʘʩʩʠʩʣʘʨʜʘ ʪʫʨʣʠʯʘ ʪʝʢʰʠʨʫʚʣʘʨʜʘʥ ˄ʪʠʰʠ ʣʦʟʠʤ. ɶʪʢʘʟʠʣʛʘʥ ʪʘ״ʣʠʣʣʘʨ 

ʥʘʪʠʞʘʣʘʨʠ ʘʩʦʩʠʜʘ ʙʝʤʦʨʛʘ ʪʘʰʭʠʩ ץ˄ʡʠʰ ʫʯʫʥ ʫʥʠ ʢ˄ʨʠʢʜʘʥ ˄ʪʢʘʟʠʰʥʠʥʛ ʩʭʝʤʘ 

ʢ˄ʨʠʥʠʰʠʜʘ ʙʝʨʠʣʛʘʥ ʘʭʙʦʨʦʪ ʤʦʜʝʣʠʥʠ ʢʝʣʪʠʨʘʤʠʟ (1-ʨʘʩʤ). 

 

ɹʠʨʣʘʤʯʠ 

ʢ˄ʨʠʢ

ʄʫʘʤʤʦʥʠ 
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ʎʠʪʦʣʦʛʠʷ

ɾʠʥʩʠʡ ʘʲʟʦʣʘʨ 

ʢ˄ʨʠʛʠ, ʩʫʨʛʠʯ

ʕʥʜʦʢʨʠʥʦʣʦʛ 

ʪʝʢʰʠʨʫʚʠ

ʄʘʤʤʦʛʨʘʬ, 

ʋɿʀ, ʙʠʦʧʩʠʷ

ʚʘ ʙʦʰץʘ ʨʝʥʪʛʝʥ, 

ʂʊ, ʄʈʊ 

ɹʠʨʣʘʤʯʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣ 

ʪʘʰʭʠʩ

ɹʠʨʣʘʤʯʠ 
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1-ʨʘʩʤ. ʂ˄ʢʨʘʢ ʙʝʟʠ ʢʘʩʘʣʣʠʛʠʥʠ ʪʘʰʭʠʩʣʘʰʜʘ ʙʝʤʦʨʥʠ ʢ˄ʨʠʢʜʘʥ ˄ʪʢʘʟʠʰʥʠʥʛ ʘʭʙʦʨʦʪ 

ʤʦʜʝʣʠ  

ɹʝʤʦʨ ʪʝʨʘʧʝʚʪ-ʫʤʫʤʠʡ ʘʤʘʣʠʸʪ ʰʠʬʦʢʦʨʠ (ʋɸʐ) ʪʦʤʦʥʠʜʘʥ ʙʠʨʣʘʤʯʠ ʢ˄ʟʜʘʥ 

ʢʝʯʠʨʠʰ ʚʘץʪʠʜʘ ʘʥʘʤʥʝʟ ʡʠסʠʣʠʙ, ʬʠʟʠʢʘʣ ʢʫʨʠʢʜʘʥ ˄ʪʢʘʟʠʣʘʜʠ, ״ʦʩʠʣʘ ʙʦʨʣʠʛʠʛʘ 

ʰʫʙ״ʘ ץʠʣʠʥʛʘʥʜʘ ʙʝʤʦʨʛʘ ʤʘʭʩʫʩ ʢ˄ʨʠʢ ʪʘʚʩʠʷ ץʠʣʠʥʘʜʠ ï ʤʘʤʤʦʣʦʛ ʢ˄ʨʠʛʠ, 

ʫʣʴʪʨʘʪʦʚʫʰ ʪʝʢʰʠʨʠʰʠ ʚʘ ʙʠʦʧʩʠʷ. ʆʣʠʥʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨ ʘʩʦʩʠʜʘ ʤʫʘʤʤʦ ʘʥʠץʣʘʥʘʜʠ 

ï ʂɹɶʥʠʥʛ ʤʘʚʞʫʜʣʠʛʠ ʪ˄סʨʠʩʠʜʘ ʛʠʧʦʪʝʟʘ ʠʣʛʘʨʠ ʩʫʨʠʣʘʜʠ. ʊʘʰʭʠʩʥʠ ʘʥʠץʣʘʰʪʠʨʠʰ 

ʫʯʫʥ ʙʦʰץʘ ʤʫʪʘʭʘʩʩʠʩʣʘʨ: ʛʠʥʝʢʦʣʦʛ, ʵʥʜʦʢʨʠʥʦʣʦʛ, ʤʘʤʤʦʣʦʛ ʚʘ ʦʥʢʦʣʦʛʣʘʨʜʘʥ 

 ʘʨ ʙʠʨʠ ʦʨʛʘʥʠʟʤ ʪʠʟʠʤʠʛʘ ʤʦʩ ʙ˄ʣʛʘʥ״ ʰʠʤʯʘ ʢ˄ʨʠʢʜʘʥ ˄ʪʠʰ ʪʘʡʠʥʣʘʥʘʜʠ. ʋʣʘʨʥʠʥʛ˄ץ

ʬʫʥʢʮʠʦʥʘʣ ״ʦʣʘʪʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʤʘʭʩʫʩ ˄ʨʛʘʥʠʰʥʠ ˄ʪʢʘʟʘʜʠ. ɶʨʛʘʥʠʰʣʘʨ ʥʘʪʠʞʘʩʠʜʘ 

ʡ˄ʣʜʦʰ ʢʘʩʘʣʣʠʢʣʘʨ ʘʥʠץʣʘʥʠʰʠ ʤʫʤʢʠʥ. ɹʘʨʯʘ ʤʘʲʣʫʤʦʪʣʘʨ ʭʫʣʦʩʘʣʘʨ ʘʩʦʩʠʜʘ 
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ʜʠʬʬʝʨʝʥʮʠʘʣ ʪʘʰʭʠʩ ʰʘʢʠʣʣʘʥʪʠʨʠʣʘʜʠ, ʩ˄ʥʛʨʘ ʤʫʪʘʭʘʩʩʠʩʣʘʨ ʢ˄ʨʠʢʣʘʨʠʥʠʥʛ ʙʘʨʯʘ 

ʥʘʪʠʞʘʣʘʨʠ ʚʘ ʪʘʰʭʠʩʠʡ ˄ʨʛʘʥʠʰʣʘʨ ʦʨʘʣʠץ ʙʦʩץʠʯʣʘʨʠʥʠʥʛ ʭʫʣʦʩʘʣʘʨʠ ʪʝʨʘʧʝʚʪʛʘ 

˄ʪʢʘʟʠʣʘʜʠ. ʂ˄ʢʨʘʢ ʙʝʟʠ ˄ʩʤʘ ʢʘʩʘʣʣʠʛʠ ʘʥʠץʣʘʥʛʘʥ ʭʦʣʜʘ ʢʝʡʠʥʛʠ ʙʦʩץʠʯʜʘ ʙʝʤʦʨ 

ʢʫʟʘʪʫʚʠ ʚʘ ʜʘʲʚʦ ʪʘʢʪʠʢʘʩʠʥʠ ʚʘ ʦʥʢʦʣʦʛ-ʤʘʤʤʦʣʦʛ ʦʣʠʙ ʙʦʨʘʜʠ.    

ʐʫʥʠ ʪʘʲʢʠʜʣʘʙ ˄ʪʠʰ ʢʝʨʘʢʢʠ, ʰʠʬʦʢʦʨʣʘʨ ʪʘʰʭʠʩʠʡ ץʘʨʦʨʣʘʨʥʠ ץʘʙʫʣ 

˄ʠʣʠʰʜʘ ʢץ ʧʠʥʯʘ ʵʚʨʠʩʪʠʢ ʸʥʜʘʰʫʚʣʘʨʥʠ ץ˄ʣʣʘʡʜʠʣʘʨ, ˄ʟ ʪʘʞʨʠʙʘʣʘʨʠ ʚʘ 

ʠʥʪʫʠʮʠʷʣʘʨʠʛʘ ʪʘʷʥʘʜʠʣʘʨ. ʐʫ ʙʠʣʘʥ ʙʠʨʛʘʣʠʢʜʘ ʫʣʘʨ ״ʘʨ ʜʦʠʤ ״ʘʤ ʘʡʥʘʥ ʰʫ ʪʘʰʭʠʩʥʠ 

ʵʥʛ ʤʦʩʣʠʛʠʥʠ ʪʫʰʫʥʪʠʨʠʙ ʙʝʨʘ ʦʣʤʘʡʜʠʣʘʨ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ ʢ˄ʨʠʙ ʯʠץʠʣʘʸʪʛʘʥ 

ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʣʘʨʥʠ ʪʫʨʣʠ ʤʫʪʘʭʘʩʩʠʩʣʘʨ ˄ʟʣʘʨʠʯʘ ʪʘʣץʠʥ ץʠʣʠʰʣʘʨʠ ʤʫʤʢʠʥ. 

ʐʫʥʠʥʛ ʫʯʫʥ ״ʘʤ ʂɹɶʥʠ ʪʘʰʭʠʩʣʘʰʥʠ ʘʭʙʦʨʦʪ ʢʦʤʤʫʥʠʢʘʮʠʦʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ 

ʚʦʩʠʪʘʩʠʜʘ ʘʩʦʩʠʜʘ ʰʠʬʦʢʦʨʣʘʨʥʠʥʛ ʙʠʣʠʤ, ʢ˄ʥʠʢʤʘ ʚʘ ʪʘʞʨʠʙʘʣʘʨʠ ʙʠʣʠʤʣʘʨ ʙʘʟʘʩʠʛʘ 

ʪʘʷʥʛʘʥ ״ʦʣʜʘ ʦʣʠʙ ʙʦʨʠʣʩʘ ʷʛʦʥʘ ʥʘʪʠʞʘʛʘ ʵʛʘ ʙ˄ʣʠʥʘʜʠ. ʊʠʟʠʤ ʘʩʦʩʠʜʘ ״ʘʣ ץʠʣʠʰ 

ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ ץʫʡʠʜʘʛʠ ʤʫʘʤʤʦʣʘʨʠʥʠ ʘʣʦ״ʠʜʘ ʘʞʨʘʪʠʙ ʢ˄ʨʩʘʪʠʰ ʤʫʤʢʠʥ: 

Å ʪʘʰʭʠʩʣʘʰ ʫʯʫʥ ʢ˄ʨʠʢʜʘʥ ˄ʪʢʘʟʠʰʥʠʥʛ ʪʫʨʣʠ ʙʦʩץʠʯʣʘʨʠʜʘ ʦʣʠʥʛʘʥ ʪʘʞʨʠʙʘʚʠʡ 

ʤʘʲʣʫʤʦʪʣʘʨʥʠ ʷʛʦʥʘ ʘʭʙʦʨʦʪ ʪʫʟʠʣʤʘʩʠʛʘ ʙʠʨʣʘʰʪʠʨʠʰ; 

Å ʢʘʪʪʘ ״ʘʞʤʜʘʛʠ ʪʫʨʣʠ ʞʠʥʩʣʠ ʤʘʲʣʫʤʦʪʣʘʨʥʠ ץʘʡʪʘ ʠʰʣʘʰ, ʩʠʤʧʪʦʤʣʘʨ ʚʘ 

ʪʘʰʭʠʩʣʘʨ ˄ʨʪʘʩʠʜʘʛʠ ʷʥʛʠ ʙʦסʣʠץʣʠʢʣʘʨʥʠ ʘʥʠץʣʘʰ; 

Å ʰʠʬʦʢʦʨʥʠʥʛ ʬʦʨʤʘʣʣʘʰʪʠʨʠʣʛʘʥ ʤʘʥʪʠץʠ ʚʘ ״ʠʩʦʙʣʘʰ ʘʣʛʦʨʠʪʤʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʙ ץʘʨʦʨ ץʘʙʫʣ ץʠʣʠʰʥʠʥʛ ʷʛʦʥʘ ʩʭʝʤʘʩʠʥʠ ץʫʨʠʰ ʚʘ ʫʥʠ ץ˄ʣʣʘʰ; 

Å ʢ˄ʧʛʠʥʘ ʶץʦʨʠ ʤʘʣʘʢʘʣʠ ʤʫʪʘʭʘʩʩʠʩʣʘʨ ʪʘʞʨʠʙʘʩʠ ʚʘ ʙʠʣʠʤʣʘʨʠʥʠ ʙʠʨʣʘʰʪʠʨʠʰ 

ʚʘ ʫʤʫʤʣʘʰʪʠʨʠʰ; 

Å ʢʦʛʥʠʪʠʚ ʬʫʥʢʮʠʷʣʘʨʥʠ ʙʘʞʘʨʠʰ, ʷʲʥʠ ʪʠʟʠʤ ʪʦʤʦʥʠʜʘʥ ˄ʟʠʥʠʥʛ ʠʰʣʘʰʠ 

ʥʘʪʠʞʘʩʠʜʘ ʸʢʠ ʵʢʩʧʝʨʪʣʘʨʜʘʥ ʦʣʠʥʛʘʥ ʙʠʣʠʤʣʘʨʥʠ ʩʘץʣʘʰ, ʫʤʫʤʣʘʰʪʠʨʠʰ ʚʘ 

ʫʟʘʪʠʰ. ʂ˄ʢʨʘʢ ʙʝʟʠ ˄ʩʤʘʣʘʨʠʛʘ ʰʫʙ״ʘ ʙ˄ʣʛʘʥʠʜʘ ʢʘʩʘʣʣʠʢʥʠ ʵʨʪʘ ʙʦʩץʠʯʠʜʘʛʠ 

ʧʘʪʦʣʦʛʠʢ ˄ʟʛʘʨʠʰʣʘʨʥʠ ʘʥʠץʣʘʰ, ʫʣʘʨ ʘʩʦʩʠʜʘ ʪʠʙʙʠʡ ץʘʨʦʨʣʘʨʥʠ ץʘʙʫʣ ץʠʣʠʰʥʠ 

 ʫʚʚʘʪʣʘʰ ʪʠʟʠʤ ʚʘ ʰʠʬʦʢʦʨʣʘʨʛʘ ʸʨʜʘʤʯʠ ʘʩʩʠʩʪʝʥʪ ʜʘʩʪʫʨ ʩʠʬʘʪʠʜʘץ-ʣʣʘʙ˄ץ

ʬʦʡʜʘʣʘʥʠʰ ʩʘʤʘʨʘʣʠ ״ʠʩʦʙʣʘʥʘʜʠ. 

 

ʄʀɾʆɿ/ʉɽʈɺɽʈ ɸʈʍʀʊɽʂʊʋʈɸʃʀ ɼɸʉʊʋʈʀʁ ʊɸʒʄʀʅʆʊʃɸʈʅʀ 

ʆʇʊʀʄɸʃʃɸʐʊʀʈʀʐ 

 

ɸʙʜʫʣʣʘʝʚʘ ʅ.ʀ. (ʊɸʊʋ ʉʘʤʘʨϨʘʥʜ ʬʠʣʠʘʣʠ, ʢʘʪʪʘ ˄Ϩʠʪʫʚʯʠ) 

 

ʄʘʲʣʫʤʢʠ, ʤʠʞʦʟ/ʩʝʨʚʝʨ ʘʨʭʠʪʝʢʪʫʨʘʣʠ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪʣʘʨʥʠ ʶץʦʨʠ ʜʘʨʘʞʘʜʘ 

ʩʘʤʘʨʘʜʦʨʣʠʛʠ ʚʘ ʠʰʦʥʯʣʠʣʠʛʠ ʫʣʘʨʥʠʥʛ ʙʠʟʥʝʩ ʣʦʛʠʢʘʩʠʜʘ ʙʝʣʛʠʣʘʥʛʘʥ ץʦʠʜʘʣʘʨʛʘ 

ʪʘʷʥʘʜʠ. ʋʰʙʫ ץʦʠʜʘʣʘʨ ʘʩʦʩʠʜʘ ʜʘcʪʫʨʠʡ ʪʘʲʤʠʥʦʪʥʠʥʛ ʩʝʨʚʝʨ ץʠʩʤʠ ʤʠʞʦʟʣʘʨʜʘʥ 

 ,ʠʡʥʘʣʤʘʩʜʘʥ ʪʝʟ ʩʫʨʘ̡ʪʜʘ ʞʘʚʦʙ ʙʝʨʠʰʠץ ʠʣʠʥʛʘʥ ʢʘʪʪʘ ʩʦʥʜʘʛʠ ʩʨ˄ʦʚʣʘʨʛʘץ ʘʙʫʣץ

ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʥʠ ʘʭʙʦʨʦʪ ʙʠʣʘʥ ʠʰʣʘʰ ʭʫץʫץʣʘʨʠʥʠ ʙʝʣʛʠʣʘʙ ʙʝʨʠʣʠʰʠ ʚʘ 

ʘʭʙʦʨʦʪʥʠʥʛ ʶץʦʨʠ ʜʘʨʘʞʘʜʘ ״ʠʤʦʷʣʘʥʛʘʥʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʰʠ ʸʪʘʜʠ. ʐʫ ʙʠʣʘʥ ʙʠʨ 

ʚʘץʪʜʘ, ʙʫ ʪʘʣʘʙʣʘʨʛʘ ʞʘʚʦʙ ʙʝʨʫʚʯʠ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪʥʠ ʷʨʘʪʠʰ ʞʫʜʘ ʤʘʰʘץץʘʪʣʠ ʠʰ 

ʙ˄ʣʠʙ, ʙʫʥʜʘ ʜʘʩʪʫʨʯʠʣʘʨ ʫʰʙʫ ʤʫʨʘʢʢʘʙ ״ʦʣʘʪʜʘʥ ʩʘץʣʦʚʯʠ ʧʨʦʮʝʜʫʨʘʣʘʨ ʸʨʜʘʤʠʜʘ 

ʯʠץʠʰʛʘ ״ʘʨʘʢʘʪ ץʠʣʠʰʘʜʠ. ɸʤʤʦ ʤʫʘʤʤʦ ʰʫʥʜʘʢʠ, ʩʘץʣʦʚʯʠ ʧʨʦʮʝʜʫʨʘʣʘʨʥʠ ʶʨʠʪʠʰ 

ʙʝʨʠʣʛʘʥʣʘʨ ʙʘʟʘʩʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ ʟʠʤʤʘʩʠʛʘ ʶʢʣʘʪʠʣʘʜʠ ʚʘ ʙʫ ʠʰ ʫʯʫʥ ʫʥʜʘʥ ʶץʦʨʠ 

ʤʘʣʘʢʘ ʚʘ ʙʠʣʠʤ ʪʘʣʘʙ ʵʪʠʣʘʜʠ. ʐʫ ʩʘʙʘʙʣʠ, ʤʠʞʦʟ/ʩʝʨʚʝʨ ʘʨʭʠʪʝʢʪʫʨʘʣʠ ʜʘʩʪʫʨʠʡ 

ʪʘʲʤʠʥʦʪʣʘʨʥʠ ʦʧʪʠʤʘʣʣʘʰʪʠʨʠʰ ʙʠʣʘʥ ʙʠʨ ʚʘץʪʜʘ ʫʣʘʨʥʠʥʛ ʬʫʥʢʮʠʦʥʘʣ 

ʠʤʢʦʥʠʷʪʣʘʨʠʥʠ ʢʝʥʛʘʡʪʠʨʠʰ ʭʦʟʠʨʜʘ ʜʦʣʟʘʨʙ ʤʘʩʘʣʘʣʘʨʜʘʥ ʙʠʨʠʜʠʨ. 

ʀʰʜʘ ʤʠʞʦʟ/ʩʝʨʚʝʨ ʘʨʭʠʪʝʢʪʫʨʘʣʠ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪʣʘʨʥʠ ʤʠʞʦʟ ʚʘ ʩʝʨʚʝʨ 

ʪʦʤʦʥʣʘʨʠʜʘʛʠ ʤʦʜʫʣʣʘʨʥʠʥʛ ʠʯʢʠ ʢʦʜʣʘʨʠʥʠ ʩʝʟʠʣʘʨʣʠ  ʩʦʜʜʘʣʘʰʪʠʨʠʰ ʙʠʣʘʥ ʙʠʨʛʘ 

ʫʣʘʨʥʠʥʛ ʠʤʢʦʥʠʷʪʣʘʨʠʥʠ ʦʰʠʨʠʰ ʤʘʩʘʣʘʩʠ ץʘʨʘʣʘʜʠ. ʏʫʥʦʥʯʠ, ʙʫ ʤʘʩʘʣʘʥʠ ʝʯʠʤʠʥʠ 

ʠʟʣʘʰʜʘ Borland ʢʦʤʧʘʥʠʷʩʠ ʪʦʤʦʥʠʜʘʥ ʪʘʢʣʠʬ ʵʪʠʣʛʘʥ Datasnap ʪʝʭʥʦʣʦʛʠʷʩʠʜʘʥ 
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ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ɹʫ ʪʝʭʥʦʣʦʛʠʷʥʠʥʛ ʘʬʟʘʣʣʠʛʠ ʰʫʥʜʘʢʠ, ʫʥʜʘ ʩʝʨʚʝʨ ʪʦʤʦʥʠʜʘ ʤʠʞʦʟ 

ʜʘʩʪʫʨʣʘʨʛʘ ʭʠʟʤʘʪ ʢʫʨʩʘʪʠʰ ʬʫʥʢʮʠʷʣʘʨʠʥʠ ʷʨʘʪʠʰ ʘʚʪʦʤʘʪʣʘʰʪʠʨʠʣʛʘʥ ʙ˄ʣʠʙ, ʙʫ 

ʸʨʜʘʤʠʜʘ ʷʨʘʪʠʣʘʸʪʛʘʥ ʧʨʦʝʢʪʥʠʥʛ ʙʠʟʥʝʩ ʣʦʛʠʢʘʩʠʥʠ ץʫʨʠʰʜʘ ʤʫʨʘʢʢʘʙ ʩʘץʣʦʚʯʠ 

ʧʨʦʮʝʜʫʨʘʣʘʨʥʠ ʸʟʠʰ ʪʘʣʘʙ ʵʪʠʣʤʘʡʜʠ. ʐʫ ʙʠʣʘʥ ʙʠʨʛʘ, ʙʫ ʪʝʭʥʦʣʦʛʠʷ ʘʩʦʩʠʜʘ ʤʠʞʦʟ 

ʜʘʩʪʫʨʣʘʨ ʠʢʢʠ ʩʠʥʬʛʘ: çʩʝʤʠʟè ʚʘ çʦʟסʠʥè ʤʠʞʦʟʣʘʨʛʘ ʪʘץʩʠʤʣʘʥʘʜʠ ʚʘ ʙʫʥʜʘ ʤʦʩ 

ʨʘʚʠʰʜʘ ʫʣʘʨ ʘʭʙʦʨʦʪʣʘʨ ʙʠʣʘʥ ʠʰʣʘʰ ʫʯʫʥ ʢʝʥʛʘʡʪʠʨʠʣʛʘʥ ʸʢʠ ʯʝʛʘʨʘʣʘʥʛʘʥ ʭʫץʫץʣʘʨʛʘ 

ʵʛʘ ʙ˄ʣʠʰʘʜʠ. ɹʫ ʝʯʠʤ, ʪʘץʩʠʤʣʘʥʛʘʥ ʤʠʞʦʟ/ʩʝʨʚʝʨ ʘʨʭʠʪʝʢʪʫʨʘʣʠ ʜʘʩʪʫʨ ʢ˄ʨʠʥʠʰʠʛʘ ʵʛʘ 

ʙ˄ʣʠʙ, ʫʥʠ ʷʨʘʪʠʰ ʫʯʫʥ Delphi 7 Enterprise ʜʘʩʪʫʨʣʘʰ ʤʫʭʠʪʠ ʚʘ ʤʘʲʣʫʤ ʢʦʤʧʴʶʪʝʨ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ (Datasnap, ADO, Web ʙʨʘʫʟʝʨʣʘʨʥʠ ʜʘʩʪʫʨʣʘʰ) ʜʘʥ ʬʦʡʜʘʣʘʥʠʣʛʘʥ. ʐʫ 

ʙʠʣʘʥ ʙʠʨʛʘ, ʪʘʢʣʠʬ ʵʪʠʣʘʸʪʛʘʥ ʜʘʩʪʫʨʥʠʥʛ ʘʭʙʦʨʦʪ ʪʘʲʤʠʥʦʪʠ ʩʠʬʘʪʠʜʘ ʠʥʛʣʠʟ ʪʠʣʠʜʘʥ 

ʪʘʰʢʠʣ ʵʪʠʣʛʘʥ ʠʥʪʝʥʩʠʚ ʢʫʨʩʣʘʨʠʜʘ ʪʘʥʠʣʛʘʥ ENGLISH FOR BUSINESSMEN ˄ץʫʚ 

 ʘʤʜʘ, ʧʨʦʬ. ʄ.ʄ. ɸʨʠʧʦʚ, ʜʦʮʝʥʪʣʘʨ ɸ.ʊ.ʍʘʡʜʘʨʦʚ ʚʘ׳ .ʠʣʠʙ ʦʣʠʥʛʘʥץ ʣʣʘʥʤʘʩʠ ʘʩʦʩ˄ץ

ʌ.ɸ.ʊʘʰʧʫʣʘʪʦʚ, ״ʘʤʜʘ ʢʘʪʪʘ ˄ץʠʪʫʚʯʠ ʅ.ʀ.ɸʙʜʫʣʣʘʝʚʘ ʪʦʤʦʥʠʜʘʥ ɶʟʄʋ ʠʯʢʠ 

ʪʘʨʤʦסʠʜʘ ʠʰʣʘʪʠʣʘʸʪʛʘʥ çʀʥʛʣʠʟ ʪʠʣʠʜʘʥ ʪʝʤʘʪʠʢ ʣʫʛʘʪʥʠ ʶʨʠʪʫʚʯʠ ʪʘץʩʠʤʣʘʥʛʘʥ 

ʪʠʟʠʤè ʫʰʙʫ ʜʘʩʪʫʨʥʠ ʷʨʘʪʠʰʜʘ ʤʦʜʝʣʴ ʩʠʬʘʪʠʜʘ ʬʦʡʜʘʣʘʥʠʣʜʠ. 

 ʖʢʦʨʠʜʘ ʢʫʡʠʣʛʘʥ ʤʘʩʘʣʘʥʠʥʛ ʝʯʠʤʠ Datasnap ʪʝʭʥʦʣʦʛʠʷʩʠʛʘ ʘʩʦʩʣʘʥʛʘʥ ʙ˄ʣʠʙ, 

ʙʫʥʜʘ ʷʨʘʪʠʣʘʸʪʛʘʥ ʜʘʩʪʫʨʥʠʥʛ ʤʠʞʦʟ ʚʘ ʩʝʨʚʝʨ ץʠʩʤʣʘʨʠ ץʫʡʠʜʘʛʠ ʩʪʨʫʢʪʫʨʘ ʢ˄ʨʠʥʰʠʜʘ 

ʰʘʢʣʣʘʥʪʠʨʠʣʘʜʠ.  

 

 

 

  

    

 

 

 

 

 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

1-ʨʘʩʤ. ɼaʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪ ʘʨʭʠʪʝʢʪʫʨʘʩʠ 

ɼʘʩʪʫʨʥʠʥʛ ʩʝʨʚʝʨ ץʠʩʤʠ ʤʦʩ ʨʘʚʠʰʜʘ Socket server, Application server ʚʘ Data base 

management server ʢʘʙʠ ʤʦʜʫʣʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʙ˄ʣʠʙ, ʙʫʥʜʘ ʭʘʨ ʙʠʨ ʤʦʜʫʣ ʤʘʲʣʫʤ 

ʚʘʟʠʬʘʥʠ ʙʘʞʘʨʘʜʠ. ʏʫʥʦʥʯʠ, Socket server ʪʘʨʤʦץʜʘʛʠ ʩʝʨʚʝʨ ʢʦʤʧʴʶʪʝʨʛʘ ˄ʨʥʘʪʠʣʛʘʥ 

ʙ˄ʣʠʙ,  ʫ ʦʣʜʠʥʜʘʥ ʙʝʣʛʠʣʘʥʛʘʥ ʧʦʨʪʥʠ çʪʠʥʛʣʘʰ ïlistenè ʨʝʞʠʤʠʜʘ ʵʰʠʪʠʙ ʪʫʨʘʜʠ ʚʘ 

˨͙͚͊ͫͭͯͪ ͭ͊Ά͙͙͎ͣͤͦͭͤͤ ͔͍͔ͫͪͪ ͙͙ͫͣ͟ 

˨͙͚͊ͫͭͯͪ ͭ͊Ά͙͙͎ͣͤͦͭͤͤ ͙ͣ͗ͦ͘ ͙͙ͫͣ͟ 

ζThickη 

client 

applications

sͣ ͙͗ͦ͊ͪ͘͡ 

  ζThinη 

client 

applications

sͣ ͙͗ͦ͊ͪ͘͡ 

 

S
o

cke
t se

rve
r 

A
p
p
lica

tio
n
 se

rv
e

r 

D
a

ta
b

a
se

 

m
a

n
a

g
e
m

e
n

t se
rv

e
r 

D
a

ta
b

a
se 



52 

 

ʫʰʙʫ ʧʦʨʪʛʘ ʤʠʞʦʟ ʪʦʤʦʥʠʜʘʥ ʢʝʣʛʘʥ ʩ˄ʨʦʚʥʠ ʤʦʩ Application server ʛʘ ʫʟʘʪʘʜʠ. ʂʝʡʠʥ ʵʩʘ 

Application server ʫʰʙʫ ʩ˄ʨʦʚʥʠ ʦʣʜʠʥʜʘʥ ʙʝʣʛʠʣʘʥʛʘʥ ʙʠʟʥʝʩ-ʣʦʛʠʢʘ ʘʩʦʩʠʜʘ ʪʘ״ʣʠʣ 

 ʘʨʘʙ, ʤʦʩץ ʠʥ-thinè ʤʠʞʦʟʜʘʥ ʦʣʠʥʛʘʥʠʛʘסʠʣʘʜʠ (ʷʲʥʠ, ʩ˄ʨʦʚʥʠ çʩʝʤʠʟ-thickè ʸʢʠ çʦʟץ

ʨʘʚʠʰʜʘ ʘʭʙʦʨʦʪ ʙʠʣʘʥ ʠʰʣʘʰ ʭʫץʫץʠʥʠ ʙʝʣʛʠʣʘʙ ʙʝʨʘʜʠ) ʚʘ Data base management server 

(ɹɹɹʊ- ʙʠʟʥʠʥʛ ʭʦʣʜʘ MS Access 2013) ʛʘ ʫʟʘʪʘʜʠ. Data base management server ʵʩʘ, 

ʩ˄ʨʦʚʥʠ ʙʘʞʘʨʘʜʠ ʚʘ ʥʘʪʠʞʘʥʠ ʟʘʥʞʠʨ ʙ˄ʡʣʘʙ ʦʨץʘʛʘ, ʷʲʥʠ Application server ʛʘ, ʫ ʵʩʘ ˄ʟ 

ʥʘʚʙʘʪʠʜʘ Socket server ʛʘ, Socket server ʵʩʘ ʫʰʙʫ ʥʘʪʠʞʘʥʠ ʩʫʨʦʚ ʞʫʥʘʪʛʘʥ ʤʠʞʦʟ ʜʘʩʪʫʨ 

˄ʨʥʘʪʠʣʛʘʥ ʢʦʤʧʴʶʪʝʨʥʠʥʛ ʤʦʩ IP ʤʘʥʟʠʣʠʛʘ ʚʘ ʧʦʨʪʠʛʘ ʞ˄ʥʘʪʘʜʠ. ʅʘʪʠʞʘʜʘ, ʩ˄ʨʦʚʥʠ 

ʞ˄ʥʘʪʛʘʥ ״ʘʨ ʙʠʨ ʤʠʞʦʟ ʜʘʩʪʫʨ ˄ʟʠʛʘ ʢʝʨʘʢʣʠ ʤʘʲʣʫʤʦʪʥʠ ץʘʙʫʣ ץʠʣʠʙ ʦʣʘʜʠ ʚʘ ʫʥʠ ˄ʟ 

ʙʦʰץʘʨʠʰ ʵʣʝʤʝʥʪʣʘʨʠ ʸʨʜʘʤʠʜʘ ʚʠʟʫʘʣʣʘʰʪʠʨʘʜʠ.  

 

 
2-ʨʘʩʤ. ʄʠʞʦʟ ʜʘʩʪʫʨʥʠʥʛ ʘʚʪʦʨʠʟʘʮʠʷ ʤʦʜʫʣʠ ʢ˄ʨʠʥʠʰʠ 

Application Server, Borland Socket Server ʚʘ ʤʠʞʦʟ ʜʘʩʪʫʨʥʠʥʛ ʘʚʪʦʨʠʟʘʮʠʷ ʤʦʜʫʣʠ 

ʦʨץʘʣʠ ʬʦʡʜʘʣʘʥʫʚʯʠ ʘʚʪʦʨʠʟʘʮʠʷʜʘʥ ˄ʪʠʰʠ ʚʘ ˄ʟʠʥʠʥʛ çʩʝʤʠʟè ʸʢʠ çʦʟסʠʥè ʤʠʞʦʟʛʘ 

ʪʝʛʠʰʣʠʣʠʛʠʥʠ ʙʝʣʛʠʣʘʙ ʙʝʨʠʰʠ ʣʦʟʠʤ         (2-ʨʘʩʤ). ʍʫʩʫʩʘʥ, çʩʝʤʠʟè ʤʠʞʦʟʣʘʨ ˄ʟ 

ʦʡʥʘʣʘʨʠʛʘ ʧʘʨʦʣʴ ʦʨץʘʣʠ, çʦʟסʠʥè ʤʠʞʦʟʣʘʨ ʵʩʘ ˄ʟ ʦʡʥʘʣʘʨʠʛʘ ʵʨʢʠʥ ʨʘʚʠʰʜʘ ˄ʪʠʰʣʘʨʠ 

ʤʫʤʢʠʥ.  

ʋʰʙʫ ʪʘץʩʠʤʣʘʥʛʘʥ ʪʠʟʠʤ, ʤʠʞʦʟ/ʩʝʨʚʝʨ ʘʨʭʠʪʝʢʪʫʨʘʣʠ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪʣʘʨʥʠ 

ʷʨʘʪʠʰʜʘ ʚʘ ʫʣʘʨʥʠ ʠʰʣʘʪʠʰʜʘ ʤʘʲʣʫʤ ʙʫʣʛʘʥ ʤʫʘʤʤʦʣʘʨʥʠ ʝʯʠʤʠ ʩʠʬʘʪʠʜʘ ʪʘʢʣʠʬ 

ʵʪʠʣʘʜʠ. ɹʠʨ ʪʦʤʦʥʜʘʥ, ʫʰʙʫ ʜʘʩʪʫʨʠʡ ʢʦʤʧʣʝʢʩʥʠ ʷʨʘʪʠʰʜʘ ʤʘʲʣʫʤ Datasnap, ADO, 

Webʙʨʘʫʟʝʨʣʘʨʥʠ ʜʘʩʪʫʨʣʘʰ ʢʘʙʠ ʢʦʤʧʴʶʪʝʨ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʛʘʥ. ɹʫʥʠʥʛ 

ʥʘʪʠʞʘʩʠʜʘ, ʢʦʤʧʣʝʢʩʥʠʥʛ ʩʝʨʚʝʨ ʚʘ ʤʠʞʦʟ ץʠʩʤʣʘʨʠʛʘ ʪʫʰʘʜʠʛʘʥ ʙʦʩʠʤ 

ʤʠʥʠʤʘʣʣʘʰʪʠʨʠʣʛʘʥ ״ʘʤʜʘ ʘʭʙʦʨʦʪʥʠ ״ʠʤʦʷ ʪʠʟʠʤʠ ʘʥʯʘ ʤʫʢʘʤʤʘʣʣʘʰʛʘʥ.  

ʀʢʢʠʥʯʠ ʪʦʤʦʥʜʘʥ, ʪʘʢʣʠʬ ʵʪʠʣʘʸʪʛʘʥ ʜʘʩʪʫʨʥʠʥʛ ʘʭʙʦʨʦʪ ʪʘʲʤʠʥʦʪʠ ʩʠʬʘʪʠʜʘ 

ʠʥʛʣʠʟ ʪʠʣʠʜʘʥ ʪʘʰʢʠʣ ʵʪʠʣʛʘʥ ʠʥʪʝʥʩʠʚ ʢʫʨʩʣʘʨʠʜʘ ʪʘʥʠʣʛʘʥ ENGLISH FOR BUSINESS 

MEN ˄ץʫʚ ץ˄ʣʣʘʥʤʘʩʠ ʪʘʥʣʘʥʛʘʥ ʙ˄ʣʠʙ, ʙʫ ʘʩʦʩʠʜʘ ʡʠסʠʣʛʘʥ ʩ˄ʟ ʙʦʡʣʠʛʠ 

ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨ ʫʯʫʥ ʠʥʛʣʠʟ ʪʠʣʠʥʠ ˄ʨʛʘʥʠʰʜʘʛʠ ʢʝʡʠʥʛʠ ץʘʜʘʤʛʘ, ʷʲʥʠ IELTS ʪʝʩʪʠʥʠ 

ʪʦʧʰʠʨʠʰ ʫʯʫʥ ʘʩʦʩ ʩʠʬʘʪʠʜʘ ʦʣʠʥʠʰʠ ʤʫʤʢʠʥ.  

ʍʫʣʦʩʘ ʩʠʬʘʪʠʜʘ ʰʫʥʠ ʘʡʪʠʰ ʞʦʠʟʢʠ, ʪʘʢʣʠʬ ʵʪʠʣʛʘʥ ʢʦʤʧʣʝʢʩ ʥʘʬʘʢʘʪ ʦʣʠʡ ʫʢʫʚ 

ʶʨʪʣʘʨʠʥʠʥʛ ʠʯʢʠ ʪʘʨʤʦסʠʜʘ, ʙʘʣʢʠ, ʠʥʪʝʨʥʝʪ ʪʘʨʤʦסʠʜʘ ״ʘʤ, ʩʝʟʠʣʘʨʣʠ 

˄ʟʛʘʨʪʠʨʠʰʣʘʨʩʠʟ ʠʰʣʘʪʠʣʠʰʠ ʤʫʤʢʠʥ. 

 

ʌʦʡʜʘʣʘʥʠʣʛʘʥ ʤʘʥʙʘʘʣʘʨ 
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ʂʆʄʄʀɺʆʗɾɽʈ ʄɸʉɸʃɸʉʀʅʀ ɽʏʀʐ ʋʉʋʃʀ ɺɸ ɸʃɻʆʈʀʊʄʀ. 

 

ɶ.ʀ. ɹʝʛʠʤʦʚ(ʊɸʊʋ), ʆ.ʖ.ʆϨʙʦʝʚ (ʊɸʂϱʂ) 

 

ʇʨʝʟʠʜʝʥʪʠʤʠʟ ʦʣʠʙ ʙʦʨʘʸʪʛʘʥ ʠʞʪʠʤʦʠʡïʠץʪʠʩʦʜʠʡ ʩʠʸʩʘʪʜʘ ʤʘʤʣʘʢʘʪ ״ʘʸʪʠʥʠʥʛ 

ʙʘʨʯʘ ʞʘʙ״ʘʣʘʨʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʛʘ, ʘʡʥʠץʩʘ, ʸʰ ʘʚʣʦʜʥʠ ʤʠʣʣʠʡ ʪʠʢʣʘʥʠʰ ʤʘʬʢʫʨʘʩʠ 

ʨʫ״ʠʜʘ ʪʘʨʙʠʷʣʘʰʛʘ ʞʫʜʘ ʢʘʪʪʘ ʵʲʪʠʙʦʨ ʙʝʨʠʣʤʦץʜʘ. ׳ʦʟʠʨʛʠ ʢʫʥʜʘ ʪʘʲʣʠʤ ʦʣʘʸʪʛʘʥ 

ʸʰʣʘʨ ʈʝʩʧʫʙʣʠʢʘʤʠʟʥʠʥʛ ʢʝʣʘʞʘʛʠʜʠʨ. ʐʫ ʩʘʙʘʙʣʠ ʶʢʩʘʢ ʤʘʣʘʢʘʣʠ ˄ץʠʪʫʚʯʠʣʘʨ  

ʪʘʡʸʨʣʘʰ ʚʘ ʫʣʘʨʥʠʥʛ ʤʘʣʘʢʘʩʠʥʠ ʦʰʠʨʠʰ ʤʘʩʘʣʘʣʘʨʠʛʘ ʢʘʪʪʘ ʵʲʪʠʙʦʨ ʙʝʨʠʣʤʦץʜʘ.  

ʂʦʤʤʠʚʦʷʞʝʨ ʤʘʩʘʣʘʩʠ. ʂʦʤʤʠʚʦʷʞʝʨ-ʜʘʡʜʠ ʩʦʪʫʚʯʠ ʤʘʲʥʦʩʠʥʠ ʙʠʣʜʠʨʠʙ, 

ʤʘʩʘʣʘʥʠʥʛ ץ˄ʡʠʣʠʰʠ ʞʫʜʘ ״ʘʤ ʩʦʜʜʘʜʠʨ. ʗʲʥʠ ʢʦʤʤʠʚʦʷʞʝʨ h ʪʘ ʰʘ״ʘʨʥʠʥʛ ״ʘʨ ʙʠʨʠʛʘ 

ʬʘץʘʪ ʙʠʨ ʤʘʨʪʘʜʘʥ ʪʘʰʨʠʬ ʙʫʶʨʠʙ, ʙʘʨʯʘ ʰʘ״ʘʨʣʘʨʥʠ ʰʫʥʜʘʡ ʘʡʣʘʥʠʙ ʯʠץʠʰʠ ʢʝʨʘʢʢʠ, 

ʥʘʪʠʞʘʜʘ ʫʤʫʤʠʡ ʢʝʪʘʜʠʛʘʥ ʭʘʨʘʞʘʪ (ʯʠץʠʤ, ʩʘʨʬ) ʤʠʥʠʤʘʣ ʙ˄ʣʩʠʥ. ɸʛʘʨ, ʙʠʟ 

ʰʘ״ʘʨʣʘʨʥʠ ʙʠʨ ʤʘʨʪʘ ʘʡʣʘʥʠʙ ʯʠץʠʰʥʠ ʤʘʨʰʨʫʪ ʜʝʙ ʘʪʘʩʘʢ, ʘʥʠץʢʠ, ʙʫʥʜʘʡ ʤʘʨʰʨʫʪʣʘʨ 

ʩʦʥʠ ʢ˄ʧʠ ʙʠʣʘʥ (h-1)!ʪʘ ʙ˄ʣʘʜʠ.  

ʊʘʨʤʦץʣʘʨ ʚʘ ʯʝʛʘʨʘʣʘʨ ʫʩʫʣʠ. ɹʠʟ ʪʘʨʤʦץʣʘʨ ʚʘ ʯʝʛʘʨʘʣʘʨ ʫʩʫʣʠʥʠ 

ʢʦʤʤʠʚʦʷʞʝʨ ʤʘʩʘʣʘʩʠʥʠ ʝʯʠʰ ʫʯʫʥ ץ˄ʣʣʘʥʠʰʠʥʠ ʢ˄ʨʘʤʠʟ. ʌʘʨʘʟ ʵʪʘʡʣʠʢ cʠʞ ʩʦʥʣʘʨʠ i-

ʰʘ״ʘʨʜʘʥ j-ʰʘ״ʘʨʛʘ ˄ʪʠʰ ʫʯʫʥ ʢʝʪʘʜʠʛʘʥ ʭʘʨʘʞʘʪʥʠ ʙʠʣʜʠʨʩʠʥ. ɸʛʘʨ i ʰʘ״ʘʨʜʘʥ j 

ʰʘ״ʘʨʛʘ ˄ʪʠʰʥʠʥʛ ʠʣʦʞʠ ʙ˄ʣʤʘʩʘ, cij ʥʠ  ʝʪʘʨʣʠʯʘ ʢʘʪʪʘ ʩʦʥ ʜʝʙ ʦʣʘʤʠʟ (ʙʫʥʠ cij =Ð ʜʝʙ 

ʙʝʣʛʠʣʘʡʤʠʟ), i-ʰʘ״ʘʨʜʘʥ ʷʥʘ i-ʰʘ״ʘʨʛʘ ˄ʪʠʣʜʠ, ʜʝʡʠʰ ʤʘʲʥʦʩʠʟ ʙ˄ʣʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ cij 

=Ð ʜʝʙ ʦʣʠʥʘʜʠ. ʐʫʥʜʘʥ ʩ˄ʥʛ nʭn ˄ʣʯʘʤʣʠ (cij) ʞʘʜʚʘʣ (ʤʘʪʨʠʮʘ) ״ʦʩʠʣ ʙ˄ʣʘʜʠ, ʫ ʭʘʨʘʞʘʪ 

ʞʘʜʚʘʣʠ ʜʝʙ ʘʪʘʣʘʜʠ. ʗʥʘ ʙʠʨ ʙʦʨ ʪʘʲʢʠʜʣʘʙ ˄ʪʘʤʠʟʢʠ, ʞʘʜʚʘʣʥʠʥʛ i ʩʘʪʨʠ j ʫʩʪʫʥʠ 

ʢʝʩʠʰʛʘʥ ʞʦʡʜʘʛʠ cʠʞʝʣʝʤʝʥʪ i-ʰʘ״ʘʨʜʘʥ j-ʰʘ״ʘʨʛʘ ˄ʪʠʰ ʫʯʫʥ ʢʝʪʛʘʥ ʩʘʨʬ-ʭʘʨʘʞʘʪʥʠ 

ʙʠʣʜʠʨʘʜʠ. 

ʕʥʜʠ ʞʘʜʚʘʣʥʠ ʢʝʣʪʠʨʠʰ ʪʫʰʫʥʯʘʩʠʥʠ ʢʠʨʠʪʘʤʠʟ. ɹʫʥʠʥʛ ʫʯʫʥ, ʘʚʚʘʣ ʞʘʜʚʘʣ 

ʩʘʪʨʣʘʨʠ ʢʝʣʪʠʨʠʣʘʜʠ, ʷʲʥʠ ʞʘʜʚʘʣʥʠʥʛ ״ʘʨ ʙʠʨ ʩʘʪʨ ʵʣʝʤʝʥʪʣʘʨʠʜʘʥ ʰʫ ʩʘʪʨʥʠʥʛ  

ʢʠʯʠʛʠ ʤʦʩ ʨʘʚʠʰʜʘ ʘʡʠʨʠʙ ʪʘʰʣʘʥʘʜʠ.  

ɹʘʨʯʘ ʩʘʪʨʣʘʨʠ ʚʘ ʫʩʪʫʥʣʘʨʠ ʢʝʣʪʠʨʠʣʛʘʥ ʞʘʜʚʘʣ ʢʝʣʪʠʨʠʣʛʘʥ ʜʝʙ ʘʪʘʣʘʜʠ.  ɼʝʤʘʢ, 

ʢʝʣʪʠʨʠʣʛʘʥ ʞʘʜʚʘʣʥʠʥʛ ״ʘʨ ʙʠʨ ʩʘʪʨʠ ʚʘ ʫʩʪʫʥʠʜʘ ʢʘʤʠʜʘ ʙʠʪʪʘ ʥʦʣ ʵʣʝʤʝʥʪ  ʠʰʪʠʨʦʢ 

ʵʪʛʘʥ ʙʣ˄ʘʜʠ. ɾʘʜʚʘʣ ʩʘʪʨ ʚʘ ʫʩʪʫʥʣʘʨʠ ʵʥʛ ʢʠʯʠʢ ʵʣʝʤʝʥʪʣʘʨʠʥʠʥʛ ʡʠסʠʥʜʠʩʠ h ʙʠʣʘʥ 

ʙʝʣʛʠʣʘʥʠʙ, ʫ ʞʘʜʚʘʣʥʠʥʛ ʢʝʣʪʠʨʠʰ ʢʦʝʬʬʠʮʠʝʥʪʠ ʜʝʡʠʣʘʜʠ. 

 

 

 

 

 

 

 

C=     C*= 

 

 

 

 

ʄʠʩʦʣ ʩʠʬʘʪʠʜʘ ץʫʡʠʜʘʛʠ ״ʘʨʘʞʘʪ ʞʘʜʚʘʣʠʥʠ ʢ˄ʨʘʡʣʠʢ.   

 1 2 3 4 5 6 

1 Ð 21 12 1 0 14 

2 0 Ð 2 9 1 8 

3 14 3 Ð 0 8 2 

4 2 18 7 Ð 6 0 

5 16 7 0 8 Ð 14 

6 5 8 17 0 21 Ð 

 0 3 0 0 0 0 

 1 2 3 4 5 6  

1 Ð 24 15 4 3 17 3 

2 1 Ð 3 10 2 9 1 

3 16 5 Ð 2 10 4 2 

4 3 19 8 Ð 7 1 1 

5 20 11 4 12 Ð 18 4 

6 9 12 21 4 25 Ð 4 
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ɾʘʜʚʘʣ ʩʘʪʨʣʘʨʠʥʠ ʢʝʣʪʠʨʠʰ ʫʯʫʥ, ʫʥʠʥʛ ˄ʥʛ ʪʘʨʘʬʠʛʘ ʤʦʩ ʩʘʪʨʥʠʥʛ ʵʥʛ ʢʠʯʠʢ 

ʵʣʝʤʝʥʪʠʥʠ ʸʟʠʙ ʯʠץʘʤʠʟ ʚʘ ʩʘʪʨ ʵʣʝʤʝʥʪʣʘʨʠʜʘʥ ʫʥʠ ʘʡʠʨʠʙ ץʫʡʠʜʘʛʠ ʞʘʜʚʘʣʛʘ ʵʛʘ 

ʙ˄ʣʘʤʠʟ. 

 

 

 

 

 

C** = 

 

 

 

 ʩʘʜʠʜʘ ʞʘʜʚʘʣ ʦʩʪʠʛʘ ʤʦʩץʦʩʠʣ ʙʣ˄ʛʘʥ C* ʞʘʜʚʘʣʥʠʥʛ ʫʩʪʫʥʣʘʨʠʥʠ ʢʝʣʪʠʨʠʰ ʤʘ׳

ʫʩʪʫʥʥʠʥʛ ʵʥʛ ʢʠʯʠʢ ʵʣʝʤʝʥʪʠ ʸʟʠʣʘʜʠ ʚʘ ʫ ʫʩʪʫʥ ʵʣʝʤʝʥʪʣʘʨʠʜʘʥ ʘʡʠʨʠʙ ʯʠץʠʣʘʜʠ,  

ʥʘʪʠʞʘʜʘ ץʫʡʠʜʘʛʠ ʞʘʜʚʘʣ ״ʦʩʠʣ ʙʣ˄ʘʜʠ. C**  ʞʘʜʚʘʣ ʢʝʣʪʠʨʠʣʛʘʥ ʙʣ˄ʠʙ, ʫʥʠʥʛ ״ʘʨ ʙʠʨ 

ʩʘʪʨ ʚʘ ʫʩʪʫʥʠʜʘ ʢʘʤʠʜʘ ʙʠʪʪʘʜʘʥ ʥʦʣ ʵʣʝʤʝʥʪ ʙʦʨ. ʂʨ˄ʠʣʘʸʪʛʘʥ ʞʘʜʚʘʣʥʠʥʛ ʢʝʣʪʠʨʠʰ 

ʢʦʝʬʬʠʮʠʝʥʪʠ ץ ״ʫʡʠʜʘʛʠ ʩʦʥʛʘ ʪʝʥʛ 

h=3+1+2+1+4+4+0+3+0+0+0+0=18. 

ʂʝʣʪʠʨʠʰ ʢʦʝʬʬʠʮʠʝʥʪʠ h ʵʥʛ ʢʘʤ ʭʘʨʘʞʘʪʣʠ ʪ˄ʠʰʣʘʨʥʠʥʛ ʫʤʫʤʠʡ ״ʘʨʘʞʘʪʠʥʠ 

ʙʠʣʜʠʨʠʙ, ʙʫ ʭʘʨʘʞʘʪʥʠ ʙʝʨʫʚʯʠ ʤʘʨʰʨʫʪʥʠ ʭʘʨ ʚʘץʪ ״ʘʤ ʘʥʠץʣʘʙ ʙʣ˄ʤʘʡʜʠ. ʖץʦʨʠʜʘ 

ʢ˄ʨʠʣʛʘʥ ʤʠʩʦʣʜʘ ʵʥʛ ʢʘʤ ״ʘʨʘʞʘʪʣʠ  (h=18) ʤʘʨʰʨʫʪʥʠ  ʘʥʠץʣʘʩʘʢ, ʫ ʠʢʢʠʪʘ ʙʠʨ ʙʠʨʠʛʘ  

ʙʦסʣʘʥʤʘʛʘʥ ʪ˄ʠʰʣʘʨʜʘʥ (ʮʠʢʣʣʘʨʜʘʥ) ʠʙʦʨʘʪ ʙʣ˄ʠʙ ץʦʣʘʜʠ, ʷʲʥʠ 1Ÿ5Ÿ3Ÿ2Ÿ1 ʚʘ 

4Ÿ6Ÿ4. ɹʫ ʵʩʘ ץʡ˄ʠʣʛʘʥ ʤʘʩʘʣʘʥʠʥʛ ʝʯʠʤʠʥʠ ʙʝʨʤʘʡʜʠ. ɼʝʤʘʢ, ʞʘʜʚʘʣʥʠ ʢʝʣʪʠʨʠʰ 

ʙʠʣʘʥ ״ʘʨ ʚʘץʪ ״ʘʤ ץʡ˄ʠʣʛʘʥ ʤʘʩʘʣʘʥʠʥʛ ʝʯʠʤʠʥʠ ʦʣʠʙ ʙʣ˄ʤʘʩ ʵʢʘʥ. ʋʤʫʤʘʥ, ʪʘʨʤʦץʣʘʨ 

ʚʘ ʯʝʛʘʨʘʣʘʨ ʫʩʫʣʠ ʠʢʢʠʪʘ ʤʫ״ʠʤ ʙʦʩץʠʯʜʘʥ ʠʙʦʨʘʪʜʠʨ. 1) ʪʘʨʤʦץʣʘʰ; 2) ʯʝʛʘʨʘʣʘʨʥʠ 

ʘʥʠץʣʘʰ. 

ɹʫ ʛʨʘʬ ˄ʟʘʨʦ ʙʠʨʣʘʰʪʠʨʠʣʛʘʥ ʜʦʠʨʘʯʘʣʘʨʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʠʙ, ʫʣʘʨʥʠʥʛ ״ʘʨ ʙʠʨʠ 

ʤʘʲʣʫʤ ʙʠʨ ʭʦʩʩʘʣʠ ʤʘʨʰʨʫʪʣʘʨ ʪ˄ʧʣʘʤʠʥʠ ʘʥʠץʣʘʡʜʠ.   

ʖץʦʨʠʜʘ ʢ˄ʨʛʘʥ ʤʠʩʦʣʜʘ h=18 ʵʜʠ, ʜʝʤʘʢ, ʭʘʨʘʞʘʪʠ 18 ʜʘʥ ʢʠʯʠʢ ʙ˄ʣʛʘʥ ʤʘʨʰʨʫʪ 

ʡ˄ץ ʵʢʘʥ. ɹʘʨʯʘ ʤʘʨʰʨʫʪʣʘʨ ʪ˄ʧʣʘʤʠʥʠ ʪʘʨʤʦץʣʘʰ ʫʯʫʥ ʢʝʣʪʠʨʠʣʛʘʥ ʉ**  ʞʘʜʚʘʣʥʠʥʛ ʥʦʣ 

ʵʣʝʤʝʥʪʣʘʨʠ ʜʘʨʘʞʘʣʘʨʠ ʘʥʠץʣʘʥʘʜʠ. ʄʘʩʘʣʘʥ, c15
**=0 ʥʠʥʛ ʜʘʨʘʞʘʩʠʥʠ ʪʦʧʠʰ ʫʯʫʥ,  

ʙʠʨʠʥʯʠ ʩʘʪʨʜʘʛʠ ʵʥʛ ʢʠʯʠʢ ʵʣʝʤʝʥʪ-1ʛʘ, ʙʝʰʠʥʯʠ ʫʩʪʫʥʜʘʛʠ ʵʥʛ ʢʠʯʠʢ ʵʣʝʤʝʥʪ-1 

  ʡʠʣʘʜʠ. ʍʫʜʜʠ˄ץ  ʦʩʠʣ ʙ˄ʣʛʘʥ 2 ʩʦʥʠ ʰʫ ʥʦʣʥʠʥʛ ʜʘʨʘʞʘʩʠ ʩʠʬʘʪʠʜʘ ʸʟʠʙ״ ʰʠʣʘʜʠ ʚʘ˄ץ

ʰʫʥʜʘʡ c32
**=0 ʥʠʥʛ ʜʘʨʘʞʘʩʠʥʠ ʪʦʧʠʰ ʫʯʫʥ ʫʯʠʥʯʠ ʩʘʪʨʜʘʛʠ ʵʥʛ ʢʠʯʠʢ-0 ʛʘ ʠʢʢʠʥʯʠ  

ʫʩʪʫʥʜʘʛʠ ʵʥʛ ʢʠʯʠʢ ʵʣʝʤʝʥʪ-4 ץ˄ʰʠʣʘʜʠ ʚʘ ״ʦʩʠʣ ʙ˄ʣʛʘʥ 4 ʩʦʥʠ c32
**ʥʠʥʛ ʜʘʨʘʞʘʩʠ  

ʩʠʬʘʪʠʜʘ ʸʟʠʙ ץ˄ʡʠʣʘʜʠ. ɼʘʨʘʞʘʩʠ ʵʥʛ ʢʘʪʪʘ ʙʣ˄ʛʘʥ ʥʦʣ  ʵʣʝʤʝʥʪ  ʩ53
**=0  ʜʠʨ, ʜʝʤʘʢ, 

ʪʘʨʤʦץʣʘʥʠʰ  ʛʨʘʬʠ ʢʨ˄ʠʥʠʰʜʘ ʙʣ˄ʘʜʠ. 

ɾʘʜʚʘʣʥʠʥʛ ʣ˄ʯʘʤʠ ʙʠʪʪʘʛʘ ʢʘʤʘʷʜʠ. ɹʫʥʜʘ, ʰʫʥʠ ʘʣʦ״ʠʜʘ ʪʘʲʢʠʜʣʘʰ ʣʦʟʠʤʢʠ, 

ʰʘ״ʘʨʣʘʨʥʠʥʛ ʪʘʨʪʠʙ ʨʘץʘʤʣʘʨʠ ʘʣʙʘʪʪʘ ʩʘץʣʘʥʠʙ (ʸʟʠʣʠʙ) ץʦʣʠʰʠ ʰʘʨʪ, ʘʢʩ ״ʦʣʜʘ 

ʯʘʣʢʘʰʣʠʢʣʘʨ ʢʝʣʠʙ ʯʠץʘʜʠ. ʐʫʥʜʘʥ ʩʥ˄ʛ, ʪʣ˄ʘ  ʙʣ˄ʤʘʛʘʥ  ʤʘʨʰʨʫʪ iŸj, jŸi (iŸj) ʙʝʣʛʠ 

i-ʰʘ״ʘʨʜʘʥ j-ʰʘ״ʘʨʛʘ ʪ˄ʠʰʥʠ ʙʠʣʜʠʨʘʜʠ) ʡ˄ץʦʪʠʣʘʜʠ, ʙʫʥʠʥʛ ʫʯʫʥ Cij
** ʣɻʝʤʝʥʪ ʙʝʣʛʠʩʠʛʘ 

ʘʣʤʘʰʪʠʨʠʣʠʙ ʸʟʠʙ ץʡ˄ʠʣʘʜʠ. ɹʠʟʥʠʥʛ ʤʠʩʦʣʜʘ ʙʫ ʞʘʜʚʘʣ ץʫʡʠʜʘʛʠ ʢʨ˄ʠʥʠʰʛʘ ʵʛʘ 

ʙ˄ʣʘʜʠ. 

 1 2 4 5 6 

1 Ð 18 1 0 14 

2 0 Ð 9 1 8 

3 14 0 0 Ð 2 

4 2 15 Ð 6 0 

6 5 5 0 21 Ð 

 1 2 3 4 5 6 

1 Ð 18 12 1 0 14 

2 0 Ð 2 9 1 8 

3 14 0 Ð 0 8 2 

4 2 15 7 Ð 6 0 

5 16 4 0 8 Ð 14 

6 5 5 17 0 21 Ð 
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ʐʫʥʜʘʥ ʩ˄ʥʛ, ״ʦʩʠʣ ʙ˄ʣʛʘʥ ʷʥʛʠ ʞʘʜʚʘʣ ʢʝʣʪʠʨʠʣʠʙ, ʫʥʠʥʛ ʢʝʣʪʠʨʠʰ  

ʢʦʝʬʬʠʮʠʝʥʪʠ, ʦʣʜʠʥʛʠ ʢʝʣʪʠʨʠʰ, ʢʦʝʬʬʠʮʠʝʥʪʠ ʙ˄ʣʛʘʥ h ʛʘ ץ˄ʰʠʙ ʸʟʠʣʘʜʠ (h2*).  

ʆʭʠʨʛʠ  ʞʘʜʚʘʣʜʘʥ ʢ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ, ʫ ʢʝʣʪʠʨʠʣʛʘʥ ʞʘʜʚʘʣ ʵʢʘʥ, ʜʝʤʘʢ, ʫʥʠʥʛ 

ʢʝʣʪʠʨʠʰ ʢʦʝʬʬʠʮʠʝʥʪʠ ʥʦʣʛʘ ʪʝʥʛ. ɹʫʥʜʘ  ʙʝʣʛʠʥʠ ʦʣʛʘʥ ʯʘʧ ʜʦʠʨʘʯʘʛʘ ʤʦʩ ʯʝʛʘʨʘ 

(h4), h1ʛʘ ʥʦʣʥʠʥʛ ʵʥʛ ʢʘʪʪʘ ʜʘʨʘʞʘʩʠ ץ˄ʰʠʙ ʘʥʠץʣʘʥʘʜʠ.() ʙʝʣʛʠʣʠ ʥ˄ʛ ʜʦʠʨʘʯʘʛʘ ʤʦʩ 

ʢʝʣʛʘʥ ʯʝʛʘʨʘʥʠ (h*
3) ʪʦʧʠʰ ʫʯʫʥ ʦʭʠʨʛʠ ʞʘʜʚʘʣʜʘʥ k-ʩʘʪʨ ʚʘ l-ʫʩʪʫʥ ʯʠץʘʨʠʙ (ʯ˄ʠʨʠʙ 

ʪʘʰʣʘʥʘʜʠ) ʚʘ ʪʣ˄ʘ ʙʣ˄ʤʘʛʘʥ ʤʘʨʰʨʫʪʣʘʨ Ð ʙʝʣʛʠʩʠ ʸʨʜʘʤʠʜʘ ʪʘץʠץʣʘʥʘʜʠ. ʐʫʥʜʘʥ 

ʩ˄ʥʛ, ״ʦʩʠʣ ʙʣ˄ʛʘʥ ʞʘʜʚʘʣʥʠʥʛ ʢʝʣʪʠʨʠʰ ʢʦʝʬʬʠʮʠʝʥʪʠ h ʛʘ h*
 ʰʠʣʠʙ ʥ˄ʛ ʜʦʠʨʘʯʘץ˄ 1

ʸʥʠʛʘ ʸʟʠʙ ץʡ˄ʠʣʘʜʠ.  

 1 2 4 5 6 

1 Ð 18 1 0(2) 14 

2 0(3) Ð 9 1 8 

3 14 0(5) 0(1) Ð 2 

4 2 15 Ð 6 0(4) 

6 5 5 0(5) 21 Ð 

 ʞʫʬʪʣʠʢ ʩʠʬʘʪʠʜʘ 3Ÿ2ʥʠ, ʸʢʠ 6Ÿ4ʥʠ ʦʣʠʰ ʤʫʤʢʠʥ. ʄʘʩʘʣʘʥ, 3Ÿ2ʥʠ ʦʣʘʡʣʠʢ. ʋ 

  .ʫʡʠʜʘʛʠ ʛʨʘʬʛʘ ʵʛʘ ʙʣ˄ʘʤʠʟץ ʦʣʜʘ״

(2,1) ʙʝʣʛʠʣʠ ʜʦʠʨʘʯʘʜʘ 5Ÿ3Ÿ2Ÿ1 ˄ʪʠʰʣʘʨʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʛʘʥ ʤʘʨʰʨʫʪʣʘʨ  ʪ˄ʧʣʘʤʠ 

ʙ˄ʣʠʙ, ʪ˄ʣʘ ʙ˄ʣʤʘʛʘʥ 5Ÿ3Ÿ2Ÿ1Ÿ5 ʤʘʨʰʨʫʪʥʠ ʡ˄ץʦʪʠʰ ʤʘץʩʘʜʠʜʘ ʙʠʨʠʥʯʠ ʩʘʪʨ, 

ʙʝʰʠʥʯʠ ʫʩʪʫʥ ʢʝʩʠʰʛʘʥ ʵʣʝʤʝʥʪʥʠ Ð ʙʝʣʛʠʛʘ ʘʣʤʘʰʪʠʨʘʤʠʟ ʚʘ ʠʢʢʠʥʯʠ ʩʘʪʨ ʙʠʨʠʥʯʠ 

ʫʩʪʫʥʥʠ ˄ʯʠʨʠʙ ʪʘʰʣʘʡʤʠʟ, ʥʘʪʠʞʘʜʘ, ץʫʡʠʜʘʛʠ ʞʘʜʚʘʣ ״ʦʩʠʣ ʙ˄ʣʘʜʠ: 

 

 4 5 6  

1 1 0 14 1 

4 Ð 6 0 0 

6 0 21 Ð 0 

 

ʍʫʣʦʩʘ ץʠʣʠʙ ʰʫʥʠ ʘʡʪʠʰʠʤʠʟ ʢʝʨʘʢʢʠ, ʠץʪʠʩʦʜʠ ʤʘʩʘʣʘʣʘʨʥʠ ʝʯʠʰʜʘ, ʷʲʥʠ ʵʥʛ ʢʘʤ 

ʭʘʨʘʞʘʪʥʠ ʪʦʧʠʙ ʦʣʠʰ ״ʘʤ ʤʫʤʢʠʥ.  

 

 

DASTURLASH TILLARIDAN FOYDALANIB TENG ORALIQLAR UCHUN 

NYUTON INTERPOLYATSION KOôPHADLARINI ANI QLASH VA XATOLIGINI 

BAHOLASH BOôYICHA TAVSIYALAR 

 

O.Yu.Oqboyev (TAKHK), Oô.I.Begimov  (TATU) 

 

Interpolyatsiya masalasida yana bir usulni koôramiz. Teng oraliqlar uchun Nyuton 

interpolyatsion koôphadi. Agar interpolyatsiyalash tugunlari bir xil masofada joylashgan boôlsa, 

yaôni  munosabat oôrinli boôlsa,  almashtirish 

kiritiladi, xamda funktsiya qiymatlar jadvali asosida chekli ayirmalar jadvali tuziladi. Birinchi 

tartibli chekli ayirmalar 

                            (1) 

Birinchi tartibli chekli ayirmalar asosida 2-tartibli chekli ayirmalar hisoblanadi. 

                                    (2) 

Xuddi shunday tartibda 3-,4-, tartibli chekli ayirmalar aniqlanadi. Hisoblash tartibi va 

jadval koôrinishi quyida aks ettirilgan. 
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1-tartibli 2-tartibli  n-tartibli 

    é..  

  
 

   

   
 

é  

  
 

   

   
 

é..  

é  é. ééé. éé 
 

   
 
é..  

  
 

   

      

 

Jadvalning yuqori dioganali boôylab hosil boôlgan (tagiga chizilgan) koeffitsientlar asosida 

interpolyatsion koôphad quyidagicha ifodalanadi. 

       (3) 

(3) formula teng oraliqlar uchun Nyuton interpolyatsion koôphadi deyiladi.(3) koôphad 

asosida biror  qiymatni aniqlash uchun avval  formulaga koôra t topiladi va (3) 

formulaga qoôyib  topiladi. 

Dastur kodi quydagicha tuziladi. 

float func(int n){ // faktarialni hisoblovchi funktsiya 

 double s=1; 

 if(n==0 || n==1) return 1; 

  else s*=n*func(n-1); 

}  

int main() 

{   int n; cout<<"Nechta x va y kiritiladi ? "; 

    cin>>n; 

    float x[n],y[n]; //Elementlar kiritiladi 

    for(int i=0;i<n;i++){  

       cout<<"x["<<i<<"]=";cin>>x[i];  

       cout<<"y["<<i<<"]=";cin>>y[i];  

        }  

    float a[n-1][n-1]; //f(x0,x1  éxn) lar topiladi 

  for(int i=0;i<n-1;i++){  

        for(int j=0;j<n-1-i;j++){  

   if(i==0){  

            a[i][j]=(y[j+1] -y[j]);  

         }  

         else a[i][j]=(a[i-1][j+1]-a[i-1][j]);  

  }  

    }  

    for(int i=0;i<n-1;i++){ // Qadamlar chiqariladi 

        for(int j=0;j<n-1-i;j++){  

            printf("%.5f ",a[i][ j]);  


