
ISSN 2312-8267 

 

 

 

 

ʅʘʫʢʘ, ʪʝʭʥʠʢʘ 

ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

2015.  ̄6 (12) 

 

 

 

 

 

 
ʄʦʩʢʚʘ 

2015 

 



 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
ɾʫʨʥʘʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ 

ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ, 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ 

(ʈʦʩʢʦʤʥʘʜʟʦʨ) 
ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʇʀ ˉ ʌʉ77-

50836 

 
ʀʟʜʘʝʪʩʷ ʩ 2013 ʛʦʜʘ 

 

ɺʳʭʦʜʠʪ ʝʞʝʤʝʩʷʯʥʦ 
Published monthly 

 

ʉʜʘʥʦ ʚ ʥʘʙʦʨ:  
24.07.2015. 

ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ: 

28.07.2015.  
 

ʌʦʨʤʘʪ 70ʭ100/16. 

ɹʫʤʘʛʘ ʦʬʩʝʪʥʘʷ. 
ɻʘʨʥʠʪʫʨʘ çʊʘʡʤʩè. 

ʇʝʯʘʪʴ ʦʬʩʝʪʥʘʷ. 

ʋʩʣ. ʧʝʯ. ʣ. 6,74 
ʊʠʨʘʞ 1 000 ʵʢʟ. ɿʘʢʘʟ ˉ379 

 

ʊʀʇʆɻʈɸʌʀʗ 
ʆʆʆ çʇʨʝʩʉʪʦè. 

153025, ʛ. ʀʚʘʥʦʚʦ, 

ʫʣ. ɼʟʝʨʞʠʥʩʢʦʛʦ, 39, ʦʬ.307 
 

ʀɿɼɸʊɽʃʔʉʊɺʆ 

çʇʨʦʙʣʝʤʳ ʥʘʫʢʠè 
 ʛ. ʄʦʩʢʚʘ 

ISSN 2312-8267 

 

 

ʅʘʫʢʘ, ʪʝʭʥʠʢʘ 

ʠ ʦʙʨʘʟʦʚʘʥʠʝ 
 

2015.  ̄6 (12)  
 

 

 ʅɸʋʏʅʆ-ʄɽʊʆɼʀʏɽʉʂʀʁ ɾʋʈʅɸʃ 
 
 

ɻʃɸɺʅʓʁ ʈɽɼɸʂʊʆʈ: ɺʘʣʴʮʝʚ ʉ.ɺ. 
 

ɿʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ: ʂʦʪʣʦʚʘ ɸ.ʉ. 
 

ʈɽɼɸʂʎʀʆʅʅʓʁ ʉʆɺɽʊ: 
 

ɸʣʠʝʚʘ ɺ.ʈ. (ʢʘʥʜ. ʬʠʣʦʩ. ʥʘʫʢ, ʋʟʙʝʢʠʩʪʘʥ), ɸʥʘʥʴʝʚʘ ɽ.ʇ. (ʢʘʥʜ. ʬʠʣʦʩ. 

ʥʘʫʢ, ʋʢʨʘʠʥʘ), ɸʩʘʪʫʨʦʚʘ ɸ.ɺ. (ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʈʦʩʩʠʷ), ɸʩʢʘʨʭʦʜʞʘʝʚ 

ʅ.ɸ. (ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʋʟʙʝʢʠʩʪʘʥ), ɹʘʡʪʘʩʦʚ ʈ.ʈ. (ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, 

ɹʝʣʦʨʫʩʩʠʷ), ɹʘʢʠʢʦ ʀ.ɺ. (ʢʘʥʜ. ʥʘʫʢ ʧʦ ʬʠʟ. ʚʦʩʧʠʪʘʥʠʶ ʠ ʩʧʦʨʪʫ, 

ʋʢʨʘʠʥʘ), ɹʘʭʦʨ ʊ.ɸ. (ʢʘʥʜ. ʬʠʣʦʣ. ʥʘʫʢ, ʈʦʩʩʠʷ), ɹʣʝʡʭ ʅ.ʆ. (ʜ-ʨ ʠʩʪ. ʥʘʫʢ, 

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʈʦʩʩʠʷ), ɹʦʛʦʤʦʣʦʚ ɸ.ɺ. (ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʈʦʩʩʠʷ), 

ɻʘʚʨʠʣʝʥʢʦʚʘ ʀ.ɺ. (ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʈʦʩʩʠʷ), ɻʨʠʥʯʝʥʢʦ ɺ.ɸ. (ʢʘʥʜ. ʪʝʭʥ. 

ʥʘʫʢ, ʈʦʩʩʠʷ), ɻʫʙʘʨʝʚʘ ʊ.ʀ. (ʢʘʥʜ. ʶʨʠʜ. ʥʘʫʢ, ʈʦʩʩʠʷ), ɻʫʪʥʠʢʦʚʘ ɸ.ɺ. 

(ʢʘʥʜ. ʬʠʣʦʣ. ʥʘʫʢ, ʋʢʨʘʠʥʘ), ɼʝʤʯʫʢ ʅ.ʀ. (ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʋʢʨʘʠʥʘ), 

ɼʠʚʥʝʥʢʦ ʆ.ɺ. (ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʈʦʩʩʠʷ), ɼʦʣʝʥʢʦ ɻ.ʅ. (ʜ-ʨ ʭʠʤ. ʥʘʫʢ, 

ʈʦʩʩʠʷ), ɾʘʤʫʣʜʠʥʦʚ ɺ.ʅ. (ʢʘʥʜ. ʶʨʠʜ. ʥʘʫʢ, ʈʦʩʩʠʷ), ʀʣʴʠʥʩʢʠʭ ʅ.ʅ. (ʜ-ʨ 

ʙʠʦʣ. ʥʘʫʢ, ʈʦʩʩʠʷ), ʂʘʡʨʘʢʙʘʝʚ ɸ. ʂ. (ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʂʘʟʘʭʩʪʘʥ), 

ʂʦʙʣʘʥʦʚ ɾ.ʊ. (ʢʘʥʜ. ʬʠʣʦʣ. ʥʘʫʢ, ʂʘʟʘʭʩʪʘʥ), ʂʦʚʘʣʸʚ ʄ.ʅ. (ʢʘʥʜ. ʵʢʦʥ. 

ʥʘʫʢ, ɹʝʣʦʨʫʩʩʠʷ), ʂʨʘʚʮʦʚʘ ʊ.ʄ. (ʢʘʥʜ. ʧʩʠʭʦʣ. ʥʘʫʢ, ʂʘʟʘʭʩʪʘʥ), 

ʂʫʨʤʘʥʙʘʝʚʘ ʄ.ʉ. (ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʂʘʟʘʭʩʪʘʥ), ʂʫʨʧʘʷʥʠʜʠ ʂ.ʀ. (ʢʘʥʜ. ʵʢʦʥ. 

ʥʘʫʢ, ʋʟʙʝʢʠʩʪʘʥ), ʄʘʪʚʝʝʚʘ ʄ.ɺ. (ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʈʦʩʩʠʷ), ʄʘʮʘʨʝʥʢʦ ʊ.ʅ. 

(ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʈʦʩʩʠʷ), ʅʘʟʘʨʦʚ ʈ.ʈ. (ʢʘʥʜ. ʬʠʣʦʩ. ʥʘʫʢ, ʋʟʙʝʢʠʩʪʘʥ), 

ʆʚʯʠʥʥʠʢʦʚ ʖ.ɼ. (ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʈʦʩʩʠʷ), ʈʦʟʳʭʦʜʞʘʝʚʘ ɻ.ɸ. (ʜ-ʨ ʤʝʜ. 

ʥʘʫʢ, ʋʟʙʝʢʠʩʪʘʥ), ʉʘʥʴʢʦʚ ʇ.ʅ. (ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʋʢʨʘʠʥʘ), 

ʉʝʣʠʪʨʝʥʠʢʦʚʘ ʊ.ɸ. (ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʈʦʩʩʠʷ), ʉʠʙʠʨʮʝʚ ɺ.ɸ. (ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, 

ʈʦʩʩʠʷ), ʉʢʨʠʧʢʦ ʊ.ɸ. (ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʋʢʨʘʠʥʘ), ʉʦʧʦʚ ɸ.ɺ. (ʜ-ʨ ʠʩʪ. ʥʘʫʢ, 

ʈʦʩʩʠʷ), ʉʪʨʝʢʘʣʦʚ ɺ.ʅ. (ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʈʦʩʩʠʷ), ʉʫʙʘʯʝʚ ʖ.ɺ. (ʢʘʥʜ. 

ʪʝʭʥ. ʥʘʫʢ, ʈʦʩʩʠʷ), ʉʫʣʝʡʤʘʥʦʚ ʉ.ʌ. (ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʋʟʙʝʢʠʩʪʘʥ), 

ʌʝʜʦʩʴʢʠʥʘ ʃ.ɸ. (ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʈʦʩʩʠʷ), ʎʫʮʫʣʷʥ ʉ.ɺ. (ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, 

ʈʦʩʩʠʷ), ʏʠʣʘʜʟʝ ɻ.ɹ. (ʜ-ʨ ʶʨʠʜ. ʥʘʫʢ, ɻʨʫʟʠʷ), ʐʘʤʰʠʥʘ ʀ.ɻ. (ʢʘʥʜ. ʧʝʜ. 

ʥʘʫʢ, ʈʦʩʩʠʷ), ʐʘʨʠʧʦʚ ʄ.ʉ. (ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʋʟʙʝʢʠʩʪʘʥ). 
 

ɸɼʈɽʉ ʈɽɼɸʂʎʀʀ: 

117321, ʈʌ, ʛ. ʄʦʩʢʚʘ, ʫʣ. ʇʨʦʬʩʦʶʟʥʘʷ, ʜ. 140 

ʉʃʋɾɹɸ ʇʆɼɼɽʈɾʂʀ: 

153008, ʈʌ, ʛ. ʀʚʘʥʦʚʦ, ʫʣ. ʃʝʞʥʝʚʩʢʘʷ, ʜ.55, 4 ɻ ʪʘʞ 

ʊʝʣ.: +7 (910) 690-15-09. 

http://scienceproblems.ru 

 e-mail: admbestsite@yandex.ru 

 

É ʅʘʫʢʘ, ʪʝʭʥʠʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ / 2015 

ʄʦʩʢʚʘ 



 

3 

 

 
 

ʉʦʜʝʨʞʘʥʠʝ 
 

ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ ....................................................................... 5 

ɸʢʦʧʦʚ ɺ. ɺ. ɺʳʚʦʜ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʸʪʘ ʛʣʫʙʠʥʳ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ɿʝʤʣʠ .................................................................................................... 5 

ʉʘʜʦʚʩʢʠʡ ɺ. ɸ. ʅʦʚʳʡ ʧʨʠʥʮʠʧ ʧʝʨʝʢʨʸʩʪʥʦʛʦ ʙʘʣʘʥʩʘ ʜʚʠʛʘʪʝʣʝʡ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ .............................................................................................................. 8 

ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ .................................................................................................... 12 

ɼʨʘʛʥʳʰ ʅ. ɺ. ʇʦʩʪʨʦʝʥʠʝ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʥʘ ʦʩʥʦʚʝ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ............................................................................................... 12 

ʇʦʝʟʞʘʝʚʘ ɽ. ɺ., ʇʦʣʠʢʘʨʧʦʚʘ ʂ. ʅ. ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʰʘʛʘʶʱʝʛʦ 

ʨʦʙʦʪʘ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʨʝʤʦʥʪʝ ʰʘʭʪ ʣʠʬʪʦʚ .................................................................. 15 

ʐʘʙʘʥʦʚ ɸ. ʉ., ʍʫʘʥ ɸ. ʇ., ʅʝʡʤʘʥ ɺ. ʖ. ɸʥʘʣʠʟ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʣʠʥʝʡʥʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ................................................................................................ 17 

ʇʘʪʨʘʣʴ ɸ. ɺ. ʎʠʬʨʦʚʳʝ ʘʣʬʘʚʠʪʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ .................................... 23 

ɻʫʣʷʝʚ ʂ. ɸ. ʄʦʙʠʣʴʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʵʢʩʪʨʝʥʥʳʭ 

ʩʣʫʞʙ ʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ .................................................................. 32 

ʂʫʣʝʰʦʚʘ ɺ. ʉ. ʉʠʩʪʝʤʘ çʂʨʝʜʠʪʥʳʡ ʢʦʥʚʝʡʝʨè ʢʘʢ ʩʨʝʜʩʪʚʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʝ .......................................................................... 39 

ʀʚʘʥʦʚ ɺ. ʉ. ʄʦʥʝʪʠʟʘʮʠʷ ʩʘʡʪʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ .............................................................. 42 

ʂʠʨʩʘʥʦʚ ɸ. ɺ. Google Prediction ʢʘʢ ʩʨʝʜʩʪʚʦ ʩʝʥʪʠʤʝʥʪ-ʘʥʘʣʠʟʘ ʩʦʦʙʱʝʥʠʷ 

ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ .................................................................................................................. 46 

ʇʨʝʜʝʡʥ ɼ. ɸ. ɺʦʟʤʦʞʥʳʝ ʤʝʪʦʜʳ ʩʠʥʪʝʟʠʨʦʚʘʥʠʷ ʧʦʨʦʰʢʘ AlON ................................... 50 

ʀʉʊʆʈʀʏɽʉʂʀɽ ʅɸʋʂʀ ................................................................................................. 56 

ɹʘʟʘʨʦʚʘ ʄ. ʖ., ʂʠʨʠʦʛʣʦ ʅ. ɼ. ʀʩʪʦʨʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ɹʝʣʛʦʨʦʜʩʢʦʛʦ 

ʦʙʣʘʩʪʥʦʛʦ ʜʦʤʘ ʩʘʥʠʪʘʨʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʚ 1950-ʝ ʛʛ. ...................................................... 56 

ʈʦʞʢʦʚ ʀ. ʉ., ʍʫʪʦʨʥʘʷ ɽ. ɺ. ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʚʨʘʯʝʙʥʦ-ʪʨʫʜʦʚʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʚ ʈʦʩʩʠʠ ʚ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʠ ʜʦ 1990-ʭ ʛʛ................................................... 59 

ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʅɸʋʂʀ ............................................................................................. 62 

ʃʘʨʠʥʠʥʘ ʊ. ʀ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʢʘʟ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ: ʪʝʦʨʠʷ ʠ 

ʧʨʘʢʪʠʢʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʢʫʧʦʢ ........................................................................................... 62 

ʃʘʨʠʥʠʥʘ ʊ. ʀ. ʉʧʝʮʠʬʠʢʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʘʢʫʧʦʢ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ...................................................................... 64 

ʂʨʶʢʦʚʘ ʄ. ɺ. ʕʢʦʥʦʤʠʢʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ........................................................... 66 

ɹʫʷʥʦʚʘ ɸ. ʉ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʘʛʝʥʪʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʮʝʣʠ ʠ ʧʣʘʥʳ ʨʘʟʚʠʪʠʷ ʥʘ ʧʨʠʤʝʨʝ 

ʦʣʠʛʦʧʦʣʠʩʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ ................................................................................................... 69 

 



 

4 

 

ʌʀʃʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ .......................................................................................... 73 

ʍʘʯʘʪʫʨʷʥ ʀ. ɻ. ʊʨʠ ʩʢʘʟʢʠ ʃ. ʊʦʣʩʪʦʛʦ ʚ ʧʝʨʝʚʦʜʘʭ ʥʘ ʘʨʤʷʥʩʢʠʡ ʷʟʳʢ ......................... 73 

ɸʈʍʀʊɽʂʊʋʈɸ ..................................................................................................................... 76 

ʏʝʨʥʝʮʢʠʡ ɺ. ɺ. ʀʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ ʦʙ ʦʙʲʝʢʪʝ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çʉʢʣʘʜ ʤʝʣʴʥʠʮʳ ʇʘʨʘʤʦʥʦʚʘ, ʥʘʯ. ʍʍ ʚʝʢʘè ʛ. 

ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ ....................................................................................................................... 76 

ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ ........................................................................................ 79 

ʀʚʘʰʢʠʥʘ ʄ. ɻ., ɽʩʘʫʣʦʚ ɺ. ʀ. çɼʠʘʣʦʛ ʩʦ ʉʤʝʨʪʴʶè ʢʘʢ ʩʧʦʩʦʙ 

ʧʨʝʦʜʦʣʝʥʠʷ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʦʛʦ ʢʨʠʟʠʩʘ ʫ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ............................... 79 

ʉʆʎʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ ........................................................................................ 82 

ʉʝʤʝʥʦʚ ʍ. ʆ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ ............................................ 82 
  



 

5 

 

ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɺʳʚʦʜ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʸʪʘ ʛʣʫʙʠʥʳ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ɿʝʤʣʠ 

ɸʢʦʧʦʚ ɺ. ɺ. 
ɸʢʦʧʦʚ ɺ. ɺ. ɺʳʚʦʜ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʸʪʘ ʛʣʫʙʠʥʳ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ɿʝʤʣʠ 

ɸʢʦʧʦʚ ɺʘʯʘʢʘʥ ɺʘʛʨʘʤʦʚʠʯ / Akopov Vachakan Vagramovich ï ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ, 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 6, 

ʩʝʣʦ ʇʦʣʪʘʚʩʢʦʝ, ʂʫʨʩʢʠʡ ʨʘʡʦʥ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʳʚʦʜ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʸʪʘ ʛʣʫʙʠʥʳ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ɿʝʤʣʠ. ʕʪʘ ʬʦʨʤʫʣʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʧʨʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɿʝʤʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʞʫʱʝʝʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʩʢʦʨʦʩʪʴ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ, ʯʘʩʪʦʪʘ, ʛʣʫʙʠʥʘ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʤʘʛʥʠʪʥʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʥʷʪʠʡ ʚ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʝ ʷʚʣʷʝʪʩʷ ʢʘʞʫʱʝʝʩʷ ʫʜʝʣʴʥʦʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʣʠ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʧʨʦʩʪʦ ʢʘʞʫʱʝʝʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

ʀʟʤʝʨʷʝʪʩʷ ʚ ʆʤÖʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʧʝʨʝʤʝʥʥʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

ʌ

F
R m

m = , (1) 

ʛʜʝ Fm ï ʤʘʛʥʠʪʦʜʚʠʞʫʱʘʷ ʩʠʣʘ, 

ʌ ï ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ. 

ɺ ʩʠʩʪʝʤʝ ʉʀ: 

[ Rm ] = =Ö
Ö

=
ÖÖ

==

Ö
Ö

=
Ö

=
2
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2
2 ʤ

ʤ

ʉɺ

ɸ

ʉɺɸ

ɸ

ɼʞ

ɸ

ʤ
ʤɸ

ʅ

ɸ

ʤʊʣ

ɸ

ɺʙ

ɸ
 

ʤʤʆʤ

ʤ
ʩ

ʤ

ʤ
ɸ

ɺ

ʤ
ʩ

ʤ

ÖÖ

Ö

=

Ö

Ö

=
2

. (2) 

ʊʦʛʜʘ, ʟʘʤʝʥʠʚ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʚ ʚʳʨʘʞʝʥʠʠ (2) ʬʠʟʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, 

ʧʦʣʫʯʠʤ: 

D

h
R

ʢ

m
Ö

Ö
=
r

u
, 

ʦʪʩʶʜʘ 

u

r DR
h ʢm ÖÖ
=  , (3) 

ʛʜʝ v ï ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ, 

rʢ ï ʢʘʞʫʱʝʝʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, 

h ï ʛʣʫʙʠʥʘ ʟʦʥʜʠʨʦʚʘʥʠʷ, 

D ï ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ɿʝʤʣʠ. 
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çʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ ʩ ʢʦʥʝʯʥʦʡ 

ʩʢʦʨʦʩʪʴʶ: 

00

1

mmee
u

ÖÖÖ
= , (4) 

ʛʜʝ Ң ʠ Õ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʠ ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʦʜʥʦʨʦʜʥʦʡ ʠ ʠʟʦʪʨʦʧʥʦʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʘʥʥʦʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ: 

Ң0 ï ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ, 

Õ0 ï ʤʘʛʥʠʪʥʘʷ ʧʦʩʪʦʷʥʥʘʷè [1]. 

çʄʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʥʘʧʨʷʞʸʥʥʦʩʪʴʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠ 

ʯʘʩʪʦʪʦʡ ʢʦʣʝʙʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

ɽ

ʅ
Rm

nÖ
= , (5) 

ʛʜʝ n ï ʯʘʩʪʦʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʦʣʝʙʘʥʠʡ, 

ʅ ï ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ɽ ï ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷè [2]. 

ʀʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʷ (3), (4) ʠ (5), ʥʘʡʜʸʤ: 

u

nr

Ö

ÖÖÖ
=

ɽ

Dʅ
h ʢ

. (6) 

ʋʯʠʪʳʚʘʷ, ʯʪʦ 

me
u

Ö
=
ʩ

 ʠ 

00

1

meÖ
=ʩ , 

ʙʫʜʝʤ ʠʤʝʪʴ: 

ʩɽ

Dʅ
h ʢ

Ö

ÖÖÖÖÖ
=

menr
 ʠʣʠ 

ʢ
h ʢ mer ÖÖ
= , (7) 

ʛʜʝ 
Dʅ

ʩɽ
ʢ

ÖÖ

Ö
=

n
 ï ʥʝʢʦʪʦʨʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. (8) 

ʅʦ ʧʨʦʠʟʚʝʜʝʥʠʝ mer ÖÖʢ ʠʤʝʝʪ ʥʘʠʤʝʥʦʚʘʥʠʝ (ʆʤÖʤ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʣʫʙʠʥʘ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ï (ʤ). ʇʦʵʪʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪ ʢ ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ (ʆʤ). 

ʋʯʠʪʳʚʘʷ, ʯʪʦ meÖ=n ï ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʩʨʝʜʳ, ʪʦ ʚʳʨʘʞʝʥʠʝ (7) 

ʧʨʠʤʝʪ ʚʠʜ: 

ʢ

n
h ʢÖ=
r

 (9) 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

ʩʦʩʪʘʚʣʷʝʪ 
ʤ

ɸ
40 , ʩʨʝʜʥʷʷ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ ʩʦʩʪʘʚʣʷʝʪ 
ʤ

ɺ
130 , ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ 3Ö10

8
 
ʩ

ʤ
, ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ɿʝʤʣʠ 

12,742Ö10
6 
ʤ, ʠ ʧʦ ʪʝʦʨʠʠ ʢʦʣʝʙʘʥʠʡ ʐʫʤʘʥʘ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʢʦʣʝʙʣʝʪʩʷ ʩ 

ʯʘʩʪʦʪʦʡ 7,83ɻʮ. 
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ʇʦʜʩʪʘʚʣʷʷ ʵʪʠ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʚʳʨʘʞʝʥʠʝ (8), ʧʦʣʫʯʠʤ: 

ʆʤ

ʤ

ɸ
ɻʮʤ

ʩ

ʤ

ʤ

ɺ

ʢ 77,9

4083,710742,12

103130

6

8

º

ÖÖÖ

ÖÖ

= . (10) 

çʅʘʧʨʠʤʝʨ, ʤʦʣʠʙʜʝʥʦʚʳʝ ʠ ʚʦʣʴʬʨʘʤʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʯʘʩʪʦ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʨʘʥʠʪʥʳʤ ʤʘʩʩʠʚʘʤ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʧʨʠ ʟʘʩʪʳʚʘʥʠʠ ʛʨʘʥʠʪʥʦʡ 

ʤʘʛʤʳ ʥʘ ʛʣʫʙʠʥʝ ʚ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚè [3]. 

ʀʟ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʛʨʘʥʠʪʘ: Õº1, Ң=4,7 ï 5,4 ʠ rʢ=10
3
ï10

5
ʆʤÖʤ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʧʨʠʤʝʤ: Õº1, Ң=5 ʠ rʢ=10
4 
ʆʤÖʤ. 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʬʦʨʤʫʣʦʡ (7), ʥʘʡʜʸʤ: 

ʤ
ʆʤ

ʤʆʤ
h 2289

77,9

51104

º
ÖÖÖ

= . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʨʷʷ ʢʘʞʫʱʝʝʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ rʢ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠ ʟʥʘʷ ʤʘʛʥʠʪʥʫʶ ʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ, ʪʦ ʝʩʪʴ ʛʣʫʙʠʥʫ ʟʘʣʝʛʘʥʠʷ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʅʦʚʡr ʧʨʠʥʮʠʧ ʧʝʨʝʢʨʸʩʪʥʦʛʦ ʙʘʣʘʥʩʘ 

ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ 

ʉʘʜʦʚʩʢʠʡ ɺ. ɸ. 
ʉʘʜʦʚʩʢʠʡ ɺ. ɸ. ʅʦʚʳʡ ʧʨʠʥʮʠʧ ʧʝʨʝʢʨʸʩʪʥʦʛʦ ʙʘʣʘʥʩʘ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ 

ʉʘʜʦʚʩʢʠʡ ɺʘʣʝʨʠʡ ɸʥʪʦʥʦʚʠʯ / Sadovsky Valery Antonovich - ʠʟʦʙʨʝʪʘʪʝʣʴ, 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʠʩʴ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʧʨʦʝʢʪʳ 21 ʚʝʢʘ, ʥʦ ʚʩʝ 

ʧʨʦʝʢʪʳ ʩʦʟʜʘʥʳ ʥʘ ʙʘʟʝ ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʦʪʢʨʳʪʠʡ ʚʝʢʦʚʦʡ ʜʘʚʥʦʩʪʠ. ʉʝʡʯʘʩ 

ʚʝʜʫʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʧʦʨʳ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʧʨʠʚʦʜʘ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʳʠʛʨʳʚʘʝʪ ʪʝʧʣʦʚʦʡ ʧʨʠʚʦʜ. ʇʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʟʜʝʩʴ ʧʨʦʝʢʪʦʚ ʪʝʧʣʦʚʦʡ ʜʚʠʛʘʪʝʣʴ ʥʘʚʩʝʛʜʘ ʚʳʠʛʨʘʝʪ ʜʘʥʥʳʡ ʩʧʦʨ. ɺʳ ʤʦʞʝʪʝ 

ʚʦʟʨʘʟʠʪʴ, ʯʪʦ ʫ ʥʘʩ ʧʦʷʚʠʪʩʷ ʫʧʨʘʚʣʷʝʤʘʷ ʪʝʨʤʦʷʜʝʨʥʘʷ ʵʥʝʨʛʠʷ. ʕʪʦ ʥʝ ʟʥʘʯʠʪ, 

ʯʪʦ ʤʳ ʧʦ ʚʩʝʡ ʧʣʘʥʝʪʝ ʙʫʜʝʤ ʨʘʩʪʷʛʠʚʘʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʝʝ ʤʦʱʥʳʝ ʩʠʣʦʚʳʝ 

ʣʠʥʠʠ ʠ ʦʛʨʦʤʥʳʝ ʨʝʩʫʨʩʳ ʨʘʩʭʦʜʦʚʘʪʴ ʥʘ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʘʢʢʫʤʫʣʷʪʦʨʳ. ʅʘʤʥʦʛʦ 

ʧʨʦʱʝ ʪʨʘʪʠʪʴ ʵʥʝʨʛʠʶ ʥʘ ʵʣʝʢʪʨʦʣʠʟ ʚʦʜʳ ʠ ʩʞʠʛʘʪʴ ʚʦʜʦʨʦʜ ʚ ʵʢʦʥʦʤʠʯʥʳʭ 

ʪʝʧʣʦʚʳʭ ʜʚʠʛʘʪʝʣʷʭ. 

ʄʳ ʤʥʦʛʦ ʣʝʪ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʚ ʙʳʪʫ ʠʩʧʦʣʴʟʫʝʤ ʜʚʠʛʘʪʝʣʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʠʟʦʙʨʝʪʸʥʥʳʝ ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘ. ɿʘ ʵʪʠ ʛʦʜʳ ʤʳ ʙʝʟ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʣʴʟʫʝʤʩʷ ʥʝ ʩʘʤʳʤʠ ʥʘʜʸʞʥʳʤʠ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʨʘʙʦʯʝʛʦ ʭʦʜʘ. ɺ ʪʝ ʞʝ ʛʦʜʳ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʠʜʝʷ 

ʜʚʦʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ, ʥʦ ʦʥʘ ʥʝ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ. ɺ 90-ʝ ʛʦʜʳ ʍʍ ʚʝʢʘ ʚ ʞʫʨʥʘʣʝ ʀʈ ʙʳʣʘ ʧʦʜʦʙʥʘʷ ʧʫʙʣʠʢʘʮʠʷ ʦ 

ʜʚʠʛʘʪʝʣʝ ʐʪʝʣʴʮʝʨʘ [1]. ʅʦ ʜʘʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʥʝ ʫʯʠʪʳʚʘʣ ʨʘʟʨʫʰʠʪʝʣʴʥʫʶ 

ʵʥʝʨʛʠʶ ʜʠʩʙʘʣʘʥʩʘ, ʠ ʧʦʵʪʦʤʫ ʧʨʦʝʢʪ ʥʝ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ. ʇʦʜʦʙʥʳʝ ʥʝʜʦʩʪʘʪʢʠ 

ʠʤʝʶʪ ʜʨʫʛʠʝ ʩʚʦʙʦʜʥʦʧʦʨʰʥʝʚʳʝ ʤʝʭʘʥʠʟʤʳ. ʅʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʚʳʷʚʠʣʦʩʴ, ʯʪʦ ʠ ʜʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʘ ʠ ʧʦʪʦʤʫ ʥʝ ʥʘʰʣʘ 

ʧʨʠʤʝʥʝʥʠʷ [2, 3]. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʦʧʳʪʘ ʠ ʠʟʫʯʠʚ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʩʭʝʤʳ 

ʩʚʦʙʦʜʥʦʧʦʨʰʥʝʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʜʦ 2012 ʛ. [4], ʷ ʧʨʠʰʝʣ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʥʠ ʦʜʥʘ ʩʭʝʤʘ ʥʝ ʜʦʚʝʜʝʥʘ ʜʦ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ. ɺ 2014 ʛʦʜʫ [5] 

ʧʨʝʜʣʦʞʝʥ ʧʨʦʝʢʪ ʧʦʧʘʨʥʦ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʪʘʥʜʝʤʝ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʚʩʪʨʝʯʥʦ ʨʘʙʦʪʘʶʱʠʭ ʚ ʝʜʠʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. ʅʘ ʥʳʥʝʰʥʝʤ ʵʪʘʧʝ 

ʜʘʥʥʳʝ ʩʚʦʙʦʜʥʦʧʦʨʰʥʝʚʳʝ ʪʠʧʳ ʜʚʠʛʘʪʝʣʝʡ ʥʝ ʪʦʣʴʢʦ ʙʫʜʫʪ ʵʢʦʥʦʤʠʯʥʳ, ʥʦ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʩʪʨʝʯʥʳʡ ʭʦʜ, ʧʝʨʝʢʨʸʩʪʥʳʡ, ʙʘʣʘʥʩ, ʪʘʥʜʝʤ, ʜʚʦʡʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ, ʩʚʦʙʦʜʥʦʧʦʨʰʥʝʚʦʡ, ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ, ʤʥʦʛʦʢʨʘʪʥʘʷ ʵʢʦʥʦʤʠʷ, 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʠʚʦʜ. 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʛʨʘʬʠʢʠ ʂʘʨʥʦ ʥʦʚʳʭ ʠ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʆʪ ʜʚʠʛʘʪʝʣʝʡ ʩ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʥʦʚʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦʨʰʥʝʚʳʤ ʥʘʜʜʫʚʦʤ. ʅʝʟʘʚʠʩʠʤʳʝ 

ʮʠʣʠʥʜʨʦʧʦʨʰʥʝʚʳʝ ʫʟʣʳ ʧʝʨʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʦʙʲʝʜʠʥʸʥʥʳʝ ʚʦʟʜʫʰʥʳʝ 

ʮʠʣʠʥʜʨʦʧʦʨʰʥʝʚʳʝ ʫʟʣʳ ʩʣʫʞʘʪ ʪʦʨʤʦʞʝʥʠʝʤ ʧʦʨʰʥʝʡ ʚ ʤʸʨʪʚʳʭ ʪʦʯʢʘʭ. 

ʎʠʣʠʥʜʨʦʧʦʨʰʥʝʚʳʝ ʫʟʣʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʦʙʲʝʜʠʥʝʥʳ ʚ ʪʘʥʜʝʤ ʩ 

ʜʚʫʤʷ ʢʘʤʝʨʘʤʠ ʩʛʦʨʘʥʠʷ ʩ ʦʙʱʠʤ ʟʘʞʠʛʘʥʠʝʤ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʦʡ (A) ʠ ʥʦʚʦʡ ʮʠʣʠʥʜʨʦʚ ʪʘʥʜʝʤʘ (ɺ). 
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ʈʠʩ. 1. ʀʥʜʠʢʘʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ 

1 ï 2 ï ʩʞʘʪʠʝ ʵʪʦʡ ʩʤʝʩʠ;  

ʚ ʪʦʯʢʝ 2 ʚʦʟʙʫʞʜʝʥʠʝ ʠʩʢʨʳ ʟʘʧʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʩʚʝʯʠ); 

2 ï 3 ï ʚʩʧʳʰʢʘ (ʚʟʨʳʚ) ʧʘʨʦʚ ʙʝʥʟʠʥʘ ʚ ʩʤʝʩʠ ʩ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ; 

3 ï 4 ï ʧʨʦʮʝʩʩ ʧʦʣʠʪʨʦʧʠʯʝʩʢʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʜʳʤʦʚʳʭ ʛʘʟʦʚ; 

ʚ ʪʦʯʢʝ 4 ï ʦʪʢʨʳʪʠʝ ʚʳʭʣʦʧʥʦʛʦ ʢʣʘʧʘʥʘ, (ʥʘ ʛʨʘʬʠʢʝ ɺ) ʦʢʥʘ ʠ ʧʨʦʜʫʚʢʘ 
 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʷʚʢʘ ʢ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʤʫ ʧʨʠʚʦʜʫ 

ʇʨʦʰʣʳʝ ʧʨʦʝʢʪʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʯʸʪʳ: 

1) ʇʘʨʘʟʠʪʥʳʝ ʦʙʲʸʤʳ ʚ ʧʝʨʝʧʫʩʢʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ. 

2) ʅʝʫʧʨʘʚʣʷʝʤʳʡ ʚʧʫʩʢ ʠ ʚʳʧʫʩʢ ʚʦʟʜʫʭʘ ʚ ʪʦʨʤʦʟʥʳʭ ʮʠʣʠʥʜʨʘʭ. 

3) ʅʝʨʝʛʫʣʠʨʫʝʤʦʝ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʚʳʪʦʯʢʘʭ ʰʪʦʢʦʚ. 

ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʢʣʶʯʝʥʳ ʚ ʯʝʪʳʨʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʬʨʘʛʤʝʥʪʘ (ʬʠʛ.1) 

ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ ʙʝʟ ʫʯʸʪʘ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ (ʩʤ. ʬʠʛ. 2). 
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ʌʠʛ. 1. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʘʨʘʟʠʪʥʦʛʦ ʦʙʲʸʤʘ ʧʨʝʜʳʜʫʱʠʭ ʧʨʦʝʢʪʦʚ ʚ ʢʘʤʝʨʳ 

ʩʛʦʨʘʥʠʷ ʤʝʞʜʫ ʥʘʛʥʝʪʘʪʝʣʴʥʳʤʠ (1) ʠ ʨʘʙʦʯʠʤʠ ʮʠʣʠʥʜʨʘʤʠ (2) ʚ ʤʘʛʠʩʪʨʘʣʠ (3) 

ʚʢʣʶʯʘʶʪʩʷ ʧʝʨʝʧʫʩʢʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʣʘʧʘʥʘ (4). ɼʣʷ ʚʧʫʩʢʘ ʨʘʙʦʯʝʡ ʩʤʝʩʠ ʚ 

ʮʠʣʠʥʜʨʳ (5) ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʭʦʜ ʧʝʨʝʧʫʩʢʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ (6). ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʠʟ 

ʰʪʦʢʦʚ ʚ ʧʦʨʰʥʝʚʳʭ ʫʟʣʘʭ (7) ʠʩʢʣʶʯʘʶʪʩʷ ʚʳʪʦʯʢʠ. ɼʣʷ ʚʧʫʩʢʘ ʚʦʟʜʫʭʘ ʚ 

ʪʦʨʤʦʟʥʳʝ ʮʠʣʠʥʜʨʳ (8) ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʣʘʧʘʥʘ (9). ɺ ʮʠʣʠʥʜʨʘʭ (2) ʠ 

(8) (10) ʜʚʠʞʫʪʩʷ ʧʦʨʰʥʝʚʳʝ ʛʨʫʧʧʳ (11) ʧʝʨʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. ɺ ʮʠʣʠʥʜʨʘʭ (1) (5) 

(13) ʜʚʠʞʫʪʩʷ ʧʦʨʰʥʝʚʳʝ ʛʨʫʧʧʳ ʚʪʦʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʥʘ ʰʪʦʢʘʭ (7). 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ 

ɼʚʠʛʘʪʝʣʴ ʟʘʧʫʩʢʘʝʪʩʷ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʜʘʚʘʝʤʳʤ ʚ 

ʢʦʤʧʨʝʩʩʦʨʥʳʝ ʮʠʣʠʥʜʨʳ (13). 

ɺ ʮʠʣʠʥʜʨʘʭ (1) ʩʦʟʜʘʸʪʩʷ ʜʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʩʤʝʩʠ. ʆʪʢʨʳʚʘʶʪʩʷ ʢʣʘʧʘʥʘ (4) ʠ 

ʚʳʧʫʩʢʥʳʝ ʦʢʥʘ (12) ʯʝʨʝʟ ʤʘʛʠʩʪʨʘʣʠ (3), ʧʨʦʠʩʭʦʜʠʪ ʚʧʫʩʢ ʩʤʝʩʠ ʚ ʮʠʣʠʥʜʨʳ (2). 

ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʯʝʨʝʟ ʤʘʛʠʩʪʨʘʣʠ (6) ʧʨʦʠʩʭʦʜʠʪ ʚʧʫʩʢ ʩʤʝʩʠ ʚ ʮʠʣʠʥʜʨʳ (5). ʇʨʠ 

ʚʦʟʚʨʘʪʥʦʤ ʜʚʠʞʝʥʠʠ ʧʦʨʰʥʝʚʳʭ ʫʟʣʦʚ (7) ʧʨʦʠʩʭʦʜʠʪ ʩʞʘʪʠʝ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ ʚ ʧʦʣʦʩʪʠ (10) ʮʠʣʠʥʜʨʦʚ ʟʘʧʦʣʥʷʝʪʩʷ ʩʞʘʪʳʡ ʚʦʟʜʫʭ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʦʙʭʦʜʠʤʦʡ ʥʘʩʪʨʦʡʢʠ ʧʦʜ ʦʧʨʝʜʝʣʸʥʥʫʶ ʤʘʨʢʫ 

ʪʦʧʣʠʚʘ. ʇʝʨʝʜ ʚʝʨʭʥʝʡ ʤʸʨʪʚʦʡ ʪʦʯʢʦʡ ʩʤʝʩʴ ʚʦʩʧʣʘʤʝʥʷʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʵʥʝʨʛʠʷ 

ʜʝʣʠʪʩʷ ʤʝʞʜʫ ʧʦʨʰʥʝʚʳʤʠ ʛʨʫʧʧʘʤʠ ʨʘʙʦʯʠʭ ʮʠʣʠʥʜʨʦʚ (7) (11) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʭ ʨʘʙʦʯʠʭ ʩʝʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʧʦʨʰʥʝʚʳʝ ʫʟʣʳ (7) ʤʝʥʷʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ. 

ʇʦʨʰʥʝʚʳʝ ʫʟʣʳ (11) ʩʞʠʤʘʶʪ ʚʦʟʜʫʭ ʚ ʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʯʘʩʪʠ ʮʠʣʠʥʜʨʘ (10). ʂʦʛʜʘ 

ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʩʞʘʪʳʡ ʚʦʟʜʫʭ ʧʦʜ ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ ʚ ʮʠʣʠʥʜʨʝ 

(10) ʧʦʨʰʥʝʤ (11) ʠʟ ʮʠʣʠʥʜʨʘ (2) ʚʳʪʝʩʥʷʝʪ ʦʪʨʘʙʦʪʘʥʥʳʝ ʛʘʟʳ ʚ ʮʠʣʠʥʜʨʳ (5) ʯʝʨʝʟ 

ʤʘʛʠʩʪʨʘʣʠ (6). ʇʨʠ ʚʦʟʚʨʘʪʝ ʧʦʨʰʥʝʡ (11) ʢ ʤʸʨʪʚʦʡ ʪʦʯʢʝ ʧʨʠʤʝʥʸʥ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʪʦʨʤʦʟ ʩ ʧʦʣʦʩʪʴʶ (8). ʇʦʩʣʝ ʪʦʨʤʦʞʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʮʠʣʠʥʜʨʘʭ (2) ʦʪʢʨʳʚʘʶʪʩʷ ʢʣʘʧʘʥʘ (9) ʠ ʟʘʢʨʳʚʘʶʪʩʷ ʚ ʪʦʯʢʘʭ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʚʦ ʚʨʝʤʷ ʛʦʨʝʥʠʷ ʨʘʙʦʯʝʡ ʩʤʝʩʠ. ʀʥʝʨʮʠʦʥʥʳʝ ʭʦʜʳ 

ʧʦʨʰʥʝʡ (11) ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʟʘ ʩʯʸʪ ʚʩʪʨʝʯʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʧʝʨʝʢʨʝʩʪʥʳʭ ʦʩʷʭ ʠ 

ʢʦʤʧʝʥʩʠʨʫʶʪ ʠʭ ʜʠʩʙʘʣʘʥʩ. 

ʉʨʘʙʘʪʳʚʘʶʪ ʢʣʘʧʘʥʘ (9), ʠ ʜʘʚʣʝʥʠʝ ʚ ʪʦʨʤʦʟʥʳʭ ʮʠʣʠʥʜʨʘʭ (8) ʧʘʜʘʝʪ ʜʦ 

ʘʪʤʦʩʬʝʨʥʦʛʦ, ʚʦʟʚʨʘʱʘʷ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʦʨʤʳ. ʀʟʛʦʪʦʚʣʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʨʠʚʦʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ, ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʐʪʝʣʴʮʝʨʦʤ. ʆʥ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʝʨʪʠʢʘʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʚʫʭ ʧʦʣʫʙʣʦʢʦʚ ʩ ʚʣʦʞʝʥʠʝʤ ʧʦʜʚʠʞʥʳʭ 

ʧʦʨʰʥʝʚʳʭ ʫʟʣʦʚ. ʉʙʦʨʢʘ ʙʫʜʝʪ ʧʦʜʦʙʥʘ ʫʩʪʘʥʦʚʢʝ ʛʦʣʦʚʢʠ ʥʘ ʙʣʦʢ ʮʠʣʠʥʜʨʦʚ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ. ɽʩʣʠ ʙʳ ʫ ʥʘʰʝʛʦ ʪʨʘʥʩʧʦʨʪʘ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʢʦʧʣʝʥʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘ ʧʥʝʚʤʘʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʚ ʛʦʨʦʜʘʭ ʫ 

ʥʘʩ ʙʳ ʥʝ ʙʳʣʦ ʧʦʚʦʜʘ ʩʦʟʜʘʚʘʪʴ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪ. ʇʦʜʦʙʥʳʡ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʠʛʨʝ ʚ ʛʦʣʴʬ. ɼʚʠʛʘʪʝʣʠ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ - ʧʨʦʨʳʚʥʦʡ ʧʨʦʝʢʪ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ɽʩʣʠ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʳʝ ʧʨʦʝʢʪʳ ʠʤʝʶʪ ʤʥʦʛʦ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʟʘʱʠʪ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʪʦ ʥʦʚʳʝ ʧʨʦʝʢʪʳ ʠʤʝʶʪ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ 

ʨʝʬʝʨʘʪʝ ʟʘʷʚʢʠ 2014 ʛ. ɽʩʣʠ ʧʨʝʞʥʷʷ ʟʘʷʚʢʘ ʠʤʝʣʘ ʥʝʜʦʩʪʘʪʢʠ, ʪʦ ʠʭ ʫʩʪʨʘʥʷʝʪ 

ʜʘʥʥʘʷ ʩʪʘʪʴʷ. 
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ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʇʦʩʪʨʦʝʥʠʝ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ  

ʥʘ ʦʩʥʦʚʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ɼʨʘʛʥʳʰ ʅ. ɺ. 
ɼʨʘʛʥʳʰ ʅ. ɺ. ʇʦʩʪʨʦʝʥʠʝ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʥʘ ʦʩʥʦʚʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ɼʨʘʛʥʳʰ ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ / Dragnysh Nikolay Vasilievich ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ, 

ʢʘʬʝʜʨʘ ʠʥʬʦʨʤʘʪʠʢʠ, ʬʘʢʫʣʴʪʝʪ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, 

ʊʘʛʘʥʨʦʛʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ɸ. ʇ. ʏʝʭʦʚʘ (ʬʠʣʠʘʣ), 

ʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʈʀʅʍ), ʛ. ʊʘʛʘʥʨʦʛ 

 

ɸʥʥʦʪʘʮʠʷ: ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʤʥʳʭ 

ʛʝʥʝʨʘʪʦʨʦʚ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʝʥʠʝ ʚ ʘʣʛʦʨʠʪʤ ʠʩʪʦʯʥʠʢʘ çʭʘʦʩʘè. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʛʝʥʝʨʘʪʦʨ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʠʜʝʶ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʯʠʩʝʣ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʦʪʦʢʝ. ʅʘ ʨʘʙʦʪʫ ʧʨʦʮʝʩʩʦʨʘ ʚ 

ʪʘʢʦʤ ʨʝʞʠʤʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʤʥʦʞʝʩʪʚʦ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʦ ʧʨʠ ʵʪʦʤ 

ʩʠʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʝʨʘʪʦʨ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, 

ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 

 

ɺʩʝ ʟʘʥʠʤʘʶʱʠʝʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʚʳʙʦʨʘ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ 

ʯʠʩʝʣ (ɻʉʏ), ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʣ ʙʳ ʧʦʪʦʢ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, 

ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. ʅʝʧʣʦʭʦʡ ʦʙʟʦʨ ɻʉʏ 

ʧʨʠʚʝʜʝʥ ʚ [1, ʩ. 462]. ɸʢʪʠʚʥʦ ɻʉʏ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʤʥʦʛʠʤ ʜʨʫʛʠʤ ʜʠʩʮʠʧʣʠʥʘʤ 

[2, ʩ. 26; 3, ʩ. 80]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɻʉʏ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʤ ʘʥʘʣʦʛʦʤ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʨʘʚʥʦʤʝʨʥʦʤʫ ʟʘʢʦʥʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʮʝʥʢʫ ʛʝʥʝʨʘʪʦʨʦʚ ʥʘʜʦ ʧʨʠʚʦʜʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʤʝʥʥʦ ʨʘʚʥʦʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ. ʀʟʚʝʩʪʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʙʳʚʘʶʪ ʜʚʫʭ ʪʠʧʦʚ: ʘʧʧʘʨʘʪʥʳʝ (ʥʝ ʦʙʣʘʜʘʶʪ 

ʧʝʨʝʥʦʩʠʤʦʩʪʴʶ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ) ʠ ʧʨʦʛʨʘʤʤʥʳʝ, 

ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʝʛʢʦ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, 

ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʳʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ. ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ 

ʩʦʩʪʘʚʣʷʶʪ ʣʠʥʝʡʥʳʝ ʢʦʥʛʨʫʵʥʪʥʳʝ ʛʝʥʝʨʘʪʦʨʳ (ʃʂɻ), ʪʦ ʝʩʪʴ ʛʝʥʝʨʘʪʦʨʳ, ʚ ʢʦʪʦʨʳʭ 

ʢʘʞʜʦʝ ʩʣʝʜʫʶʱʝʝ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ ʙʫʜʝʪ ʧʦʣʫʯʝʥʦ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʩʦʛʣʘʩʥʦ 

ʟʘʜʘʥʥʦʡ ʬʦʨʤʫʣʝ (ʘʣʛʦʨʠʪʤʫ). ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʛʦ ʢʣʘʩʩʘ ɻʉʏ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ 

ʥʘʯʘʣʴʥʦʤ ʯʠʩʣʝ (ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤ, ʧʨʠ 

ʰʠʬʨʦʚʘʥʠʠ, ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ); 

¶ ʢʘʞʜʳʡ ʃʂɻ ʦʙʣʘʜʘʝʪ ʧʝʨʠʦʜʦʤ ï ʮʠʢʣʦʤ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʚʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʥʘʯʠʥʘʝʪ ʧʦʚʪʦʨʷʪʴʩʷ; 

¶ ʃʂɻ ʤʦʞʝʪ ʚʳʜʘʪʴ ʥʝ ʚʩʝ ʯʠʩʣʘ ʠʟ ʩʚʦʝʛʦ ʧʝʨʠʦʜʘ, ʘ ʪʦʣʴʢʦ ʢʘʢʫʶ-ʪʦ ʠʭ ʯʘʩʪʴ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ ʯʠʩʣʘʤʠ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʨʳʚʳ, ʯʘʩʪʦ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʩʣʫʯʘʡʥʳʝ ʯʠʩʣʘ ʟʘʧʦʣʥʷʶʪ ʟʘʜʘʥʥʳʡ 

ʠʥʪʝʨʚʘʣ ʥʝʨʘʚʥʦʤʝʨʥʦ (ʠʟʚʝʩʪʥʳ ʤʥʦʞʝʩʪʚʦ ʬʦʨʤʫʣ, ʩ ʠʟʫʯʝʥʥʳʤʠ ʢʦʥʩʪʘʥʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʡ ʜʠʘʧʘʟʦʥ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʥʜʦʤʠʟʘʪʦʨʳ ʜʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʝʨʚʦʛʦ ʯʠʩʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʠ 

ʜʣʷ ʭʦʨʦʰʝʛʦ ʃʂɻ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʙʣʝʤʝ ʥʝʧʦʣʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʜʠʘʧʘʟʦʥʘ); 

¶ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ɻʉʏ ʥʝ ʧʦʚʪʦʨʠʪ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ 
ʚʳʜʘʥ ʚʝʩʴ ʧʝʨʠʦʜ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʥʠ ʦʜʥʦ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʜʘʥʦ 2 

ʨʘʟʘ ʧʦʜʨʷʜ, ʪʦʛʜʘ ʢʘʢ ʵʪʦ ʚʦʟʤʦʞʥʦʝ ʩʦʙʳʪʠʝ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ; 
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¶ ʝʩʣʠ ʪʘʢʦʡ ʃʂɻ ʥʘ ʥʝʢʦʪʦʨʦʤ ʧʨʦʤʝʞʫʪʢʝ ʚʳʜʘʚʘʣ, ʥʘʧʨʠʤʝʨ, ʯʘʱʝ ʯʠʩʣʘ, 
ʤʝʥʴʰʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʦʥ ʙʫʜʝʪ çʚʳʥʫʞʜʝʥè ʯʘʱʝ 

ʚʳʜʘʚʘʪʴ ʯʠʩʣʘ, ʙʦʣʴʰʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʯʪʦ ʫʞʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʘʤʦʤʫ 

ʧʨʠʥʮʠʧʫ ʩʣʫʯʘʡʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦ ʢʦʨʨʝʣʷʮʠʠ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʯʪʦ 

ʥʝʜʦʧʫʩʪʠʤʦ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʂʘʞʜʦʝ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ 

ʧʦʷʚʣʷʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʝʝ ʯʠʩʝʣ; 

¶ ʧʦʜʚʝʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʃʂɻ ʠ 

ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʩʪʴ, ʯʪʦ ʥʝʜʦʧʫʩʪʠʤʦ ʜʣʷ, ʥʘʧʨʠʤʝʨ, 

ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. 

ʉʣʦʞʥʳʝ ɻʉʏ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʃʂɻ, ʩʥʠʞʘʶʪ ʚʣʠʷʥʠʝ ʦʧʠʩʘʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʥʦ ʥʝ ʤʦʛʫʪ ʦʪ ʥʠʭ ʠʟʙʘʚʠʪʴʩʷ ʩʦʚʩʝʤ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʛʝʥʝʨʘʪʦʨ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʠʜʝʶ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʯʠʩʝʣ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʦʪʦʢʝ. 

ɺ ʦʩʥʦʚʫ ʛʝʥʝʨʘʪʦʨʘ ʧʦʣʦʞʝʥ ʤʘʩʩʠʚ, ʢʦʪʦʨʳʡ ʟʘʧʦʣʥʝʥ ʚʩʝʤʠ ʯʠʩʣʘʤʠ 

ʥʝʢʦʪʦʨʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʥʘʧʨʠʤʝʨ, ʦʪ 0 ʜʦ 10
9
. ʂʘʞʜʦʝ ʯʠʩʣʦ ʚ ʤʘʩʩʠʚʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʦʜʠʥ ʨʘʟ. ʇʦʩʪʦʷʥʥʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʧʦʟʠʮʠʡ ʯʠʩʝʣ ʚ ʵʪʦʤ ʤʘʩʩʠʚʝ. ʉ ʧʦʤʦʱʴʶ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ (ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʃʂɻ) ʚʳʙʠʨʘʶʪʩʷ ʜʚʝ ʧʦʟʠʮʠʠ ʤʘʩʩʠʚʘ. ʀ ʯʠʩʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʵʪʠʭ ʧʦʟʠʮʠʷʭ, ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ. 

ʂʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʣʫʯʝʥʠʠ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ, ʧʨʦʛʨʘʤʤʘ ʩ 

ʧʦʤʦʱʴʶ ʪʦʛʦ ʞʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʚʳʙʠʨʘʝʪ ʧʦʟʠʮʠʶ ʚ ʤʘʩʩʠʚʝ ʯʠʩʝʣ ʠ 

ʚʳʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʛʝʥʝʨʘʪʦʨʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ. 

ʆʜʥʘ ʯʘʩʪʴ ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʙʩʪʚʝʥʥʦ ʚʳʜʘʯʫ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ, ʟʘʧʫʩʢ/ʦʩʪʘʥʦʚ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʠʩʭʦʜʥʦʛʦ ʤʘʩʩʠʚʘ, ʟʘʧʠʩʴ ʪʝʢʫʱʝʛʦ ʤʘʩʩʠʚʘ ʚ ʬʘʡʣ, 

ʯʪʝʥʠʝ ʤʘʩʩʠʚʘ ʠʟ ʬʘʡʣʘ. ʊ. ʝ. ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʛʝʥʝʨʘʪʦʨʘ ʜʣʷ 

ʠʩʧʦʣʴʟʫʶʱʝʡ ʝʛʦ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʳ (ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʪ. ʧ.). ʕʪʘ ʯʘʩʪʴ ʚʩʪʨʘʠʚʘʝʪʩʷ 

(ʚʳʟʳʚʘʝʪʩʷ) ʚ ʦʩʥʦʚʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠ ʠʩʧʦʣʥʷʝʪʩʷ ʧʦʜ ʝʝ ʫʧʨʘʚʣʝʥʠʝʤ (ʢʦʜ ʚʳʜʘʯʠ 

ʯʠʩʣʘ ʠʩʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʢʦʛʜʘ ʦʥ ʥʫʞʝʥ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʝ). ɺʪʦʨʘʷ ʯʘʩʪʴ 

ʦʪʚʝʯʘʝʪ ʟʘ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʤʘʩʩʠʚʘ. ʆʥʘ ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʦʪʦʢʝ ʠ 

ʨʘʙʦʪʘʝʪ ʥʝʧʨʝʨʳʚʥʦ. ʆʩʥʦʚʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʣʠʰʴ ʟʘʧʫʩʪʠʪʴ ʠʣʠ ʦʩʪʘʥʦʚʠʪʴ 

ʵʪʦʪ ʧʦʪʦʢ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʧʝʨʚʦʡ ʯʘʩʪʠ. 

ʉʘʤ ʤʘʩʩʠʚ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ ʷʚʣʷʶʪʩʷ ʨʘʟʜʝʣʷʝʤʳʤʠ ʨʝʩʫʨʩʘʤʠ ʵʪʠʭ 

ʧʦʪʦʢʦʚ/ʯʘʩʪʝʡ. ʇʨʠʯʝʤ ʜʣʷ ʤʘʩʩʠʚʘ ʯʠʩʝʣ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤ 

ʙʣʦʢʠʨʦʚʦʢ (lock). ʊ. ʢ. ʚʦ ʚʨʝʤʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚʦʟʤʦʞʝʥ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʚ ʤʘʩʩʠʚʝ 

ʝʩʪʴ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʯʠʩʣʘ, ʘ ʦʜʥʦʛʦ ʯʠʩʣʘ ʠʟ ʜʠʘʧʘʟʦʥʘ ʥʝʪ (ʧʦʟʠʮʠʠ ʜʣʷ ʟʘʤʝʥʳ 

ʚʳʙʨʘʥʳ, ʯʠʩʣʦ ʧʝʨʚʦʡ ʧʦʟʠʮʠʠ ʟʘʧʠʩʘʥʦ ʚʦ ʚʨʝʤʝʥʥʫʶ ʧʝʨʝʤʝʥʥʫʶ, ʘ ʯʠʩʣʦ ʚʪʦʨʦʡ 

ʧʦʟʠʮʠʠ ʟʘʧʠʩʘʥʦ ʥʘ ʧʝʨʚʫʶ ʧʦʟʠʮʠʶ). ʏʪʦʙʳ ʥʝ ʥʘʨʫʰʘʣʘʩʴ ʨʘʚʥʦʤʝʨʥʦʩʪʴ, ʧʝʨʝʜ 

ʧʝʨʝʩʪʘʥʦʚʢʦʡ ʠʤʝʝʪ ʩʤʳʩʣ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʤʘʩʩʠʚ, ʘ ʧʦʩʣʝ ʧʝʨʝʩʪʘʥʦʚʢʠ 

ʨʘʟʙʣʦʢʠʨʦʚʘʪʴ. ʏʪʦ ʧʦʟʚʦʣʠʪ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʤʘʩʩʠʚʫ, 

ʪʦʣʴʢʦ ʢʦʛʜʘ ʦʥ ʢʦʨʨʝʢʪʝʥ. ʋʯʠʪʳʚʘʷ ʧʨʦʩʪʦʪʫ ʠ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʚʥʫʪʨʠ 

ʙʣʦʢʠʨʦʚʢʠ, ʧʨʦʩʪʦʷ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʫʜʝʪ (ʤʘʢʩʠʤʫʤ 3 

ʧʨʦʮʝʩʩʦʨʥʳʭ ʦʧʝʨʘʮʠʠ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ ʜʣʷ ʚʳʜʘʯʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʮʠʢʣʳ ʧʝʨʝʤʝʰʠʚʘʥʠʷ. ʇʨʠ 

ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʠʩʝʣ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʚ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʤʦʤʝʥʪʳ (ʦʧʨʝʜʝʣʷʝʤʳʝ ʚʳʜʘʯʝʡ) ʙʫʜʝʪ ʩʜʚʠʛʘʪʴʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʪʘʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʢʘʞʜʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʯʠʩʣʦ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʝʜʳʜʫʱʝʛʦ, ʪʘʢ ʢʘʢ ʧʨʠ ʚʳʜʘʯʝ ʛʝʥʝʨʘʪʦʨ ʢʘʞʜʳʡ ʨʘʟ ʨʘʙʦʪʘʝʪ ʩ ʥʦʚʳʤ ʤʘʩʩʠʚʦʤ 

ʯʠʩʝʣ, ʯʠʩʣʦ ʧʝʨʝʤʝʰʠʚʘʥʠʡ ʢʦʪʦʨʦʛʦ ʢʘʞʜʳʡ ʨʘʟ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ. ɻʝʥʝʨʘʪʦʨ 

ʤʦʞʝʪ ʚʳʜʘʪʴ ʣʶʙʦʝ ʯʠʩʣʦ ʟʘʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʩʢʦʣʴʢʦ ʠ ʢʘʢʠʝ 
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ʯʠʩʣʘ ʚʳʧʘʜʘʣʠ ʨʘʥʝʝ. ɺ ʪʦʤ ʯʠʩʣʝ ʤʦʞʝʪ ʚʳʧʘʩʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʧʦʜʨʷʜ. ʆʪʩʫʪʩʪʚʫʝʪ ʞʝʩʪʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʜʘʯʠ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʧʦʪʦʤʫ 

ʯʪʦ ʚʳʙʦʨʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ ʛʝʥʝʨʘʪʦʨʦʤ ʤʦʞʝʪ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ 

ʟʘʤʝʥʘ ʨʘʟʥʳʭ ʯʠʩʝʣ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʟʘʤʝʥ ʜʦ ʩʣʝʜʫʶʱʝʛʦ 

ʚʳʙʦʨʘ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ ʥʝ ʦʧʨʝʜʝʣʝʥʦ. ʇʝʨʠʦʜ ʪʘʢʞʝ ʜʦʣʞʝʥ ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʧʦʪʦʤʫ 

ʯʪʦ ʥʝ ʦʧʨʝʜʝʣʝʥʦ ʟʘʨʘʥʝʝ, ʢʦʛʜʘ ʙʫʜʝʪ ʟʘʧʫʱʝʥʘ ʚʳʜʘʯʘ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ ʠ ʩʢʦʣʴʢʦ 

ʚʨʝʤʝʥʠ ʦʥ ʧʨʦʨʘʙʦʪʘʝʪ, ʪʦ ʝʩʪʴ ʤʦʤʝʥʪ ʢʘʞʜʦʛʦ ʚʳʙʦʨʘ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ 

ʧʨʠʥʘʜʣʝʞʠʪ ʨʘʟʥʳʤ ʞʝʩʪʢʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ, ʪʘʩʫʝʤʳʤ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʥʘʣʠʯʠʝ ʧʝʨʠʦʜʘ. 

ʆʧʠʩʘʥʥʳʡ ʛʝʥʝʨʘʪʦʨ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʷʟʳʢʝ ʉ#. ɺ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʃʂɻ, ʢʦʜ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥ ʚ [1]. 

ʀʟʥʘʯʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʯʠʩʝʣ ʚʳʙʨʘʥ ʦʪ 0 ʜʦ 10
8
-1 ʚʢʣʶʯʠʪʝʣʴʥʦ (8 ʟʥʘʢʦʚ). 

ʀʩʭʦʜʥʳʡ ʤʘʩʩʠʚ ʙʳʣ ʧʨʦʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ ʚ ʮʠʢʣʝ. 

ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʤʘʩʩʠʚʝ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʝʩʪʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʟʘʧʠʩʴ ʤʘʩʩʠʚʘ ʚ ʬʘʡʣ ʧʨʠ ʦʩʪʘʥʦʚʝ 

ʧʨʦʛʨʘʤʤʳ ʠ ʯʪʝʥʠʝ ʠʟ ʬʘʡʣʘ ʧʨʠ ʩʪʘʨʪʝ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʪʝʩʪʳ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʮʝʥʢʠ ʢʨʠʪʝʨʠʝʤ ʭʠ-ʢʚʘʜʨʘʪ. ɺ ʙʫʜʫʱʝʤ ʙʫʜʫʪ ʧʨʦʚʝʜʝʥʳ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʢʘʢ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʝ ʪʝʩʪʳ ʜʣʷ 

ɻʉʏ ʠ ʥʘ ʨʘʚʥʦʤʝʨʥʦʩʪʴ, ʪʘʢ ʠ ʪʝʩʪʳ ʥʘ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʟʥʘʯʝʥʠʡ. 

ʆʯʝʚʠʜʥʳ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ: ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ 

ʧʝʨʝʤʝʰʠʚʘʥʠʝ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʙʫʜʝʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʢʘʯʝʩʪʚʦ ʛʝʥʝʨʘʪʦʨʘ ʢ ʨʘʟʤʝʨʫ ʤʘʩʩʠʚʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

10 ʟʥʘʯʘʱʠʭ ʟʥʘʢʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʩʩʠʚ ʨʘʟʤʝʨʦʤ 10
10

 ʠ ʚʳʙʨʘʪʴ ʠʟ ʥʝʛʦ ʦʜʥʦ 

ʯʠʩʣʦ, ʘ ʤʦʞʥʦ ʠʟ ʤʘʩʩʠʚʘ ʨʘʟʤʝʨʦʤ 10
5
 ʜʚʘ ʨʘʟʘ ʚʳʙʨʘʪʴ ʯʠʩʣʦ ʠ çʩʢʣʝʠʪʴè ʠʪʦʛ. 

ʇʘʤʷʪʠ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 10
5
 ʨʘʟ ʤʝʥʴʰʝ. ɺʪʦʨʦʡ ʥʝʜʦʩʪʘʪʦʢ ʤʦʞʥʦ 

ʥʠʚʝʣʠʨʦʚʘʪʴ, ʝʩʣʠ ʧʦʪʦʢ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʳ ʟʘʢʨʝʧʠʪʴ ʟʘ ʦʜʥʠʤ ʧʨʦʮʝʩʩʦʨʦʤ, ʘ 

ʧʦʪʦʢ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʟʘ ʜʨʫʛʠʤ ʚ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʝ, ʪʦʛʜʘ ʦʥʠ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʨʦʮʝʩʩʦʨʥʳʭ ʨʝʩʫʨʩʦʚ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʙʫʜʫʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʜʨʫʛ ʜʨʫʛʘ. ɽʩʣʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʣʠʙʦ ʦʩʥʦʚʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪ ʚʩʝ 

ʧʨʦʮʝʩʩʦʨʳ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʪʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʦʪʦʢʝ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʪʘʡʤʝʨʳ ʠʣʠ ʧʘʫʟʳ, ʥʦ ʵʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ. ʆʪʜʝʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʢʘʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʢʘʯʝʩʪʚʦ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʩʠʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʚʳʙʠʨʘʥʠʝ 

ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʠ ʨʝʛʫʣʷʨʥʦʝ ʚʳʙʠʨʘʥʠʝ ʯʠʩʝʣ. ʅʝ ʩʪʘʥʝʪ ʣʠ ʧʨʠ ʵʪʦʤ ʛʝʥʝʨʘʪʦʨ 

ʯʫʪʴ ʫʣʫʯʰʝʥʥʦʡ ʚʝʨʩʠʝʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ? 
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8. ʉ. 80-83. 
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ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʰʘʛʘʶʱʝʛʦ ʨʦʙʦʪʘ 

ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʨʝʤʦʥʪʝ ʰʘʭʪ ʣʠʬʪʦʚ 

ʇʦʝʟʞʘʝʚʘ ɽ. ɺ.
1
, ʇʦʣʠʢʘʨʧʦʚʘ ʂ. ʅ.

2 

ʇʦʝʟʞʘʝʚʘ ɽ. ɺ., ʇʦʣʠʢʘʨʧʦʚʘ ʂ. ʅ. ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʰʘʛʘʶʱʝʛʦ ʨʦʙʦʪʘ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʨʝʤʦʥʪʝ ʰʘʭʪ ʣʠʬʪʦʚ 

1ʇʦʝʟʞʘʝʚʘ ɽʣʝʥʘ ɺʷʯʝʩʣʘʚʦʚʥʘ / Poezzhaeva Elena Vjacheslavovna ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʢʘʬʝʜʨʘ ʤʝʭʘʥʠʢʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ; 
2ʇʦʣʠʢʘʨʧʦʚʘ ʂʨʠʩʪʠʥʘ ʅʠʢʦʣʘʝʚʥʘ / Polikarpova Kristina Nikolaevna ï ʩʪʫʜʝʥʪ,  

ʢʘʬʝʜʨʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʇʝʨʤʴ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʠʭ ʥʘʟʳʚʘʶʪ ʰʘʛʘʶʱʠʝ ʨʦʙʦʪʳ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʘʥʳ 

ʩʧʦʩʦʙʳ ʦʙʣʝʛʯʝʥʠʷ ʫʙʦʨʢʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪ ʰʘʭʪ ʣʠʬʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʙʦʪ, ʫʩʪʨʦʡʩʪʚʦ, ʫʧʨʘʚʣʝʥʠʝ, ʦʨʠʝʥʪʘʮʠʷ. 

 

ʋɼʂ 681.5 

ʄʥʦʛʠʝ ʨʦʙʦʪʳ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʯʝʣʦʚʝʢʫ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʧʦʨʷʜʢʘ 

ʚ çʋʤʥʳʭè ʜʦʤʘʭ, ʩʢʨʳʚʘʶʪ ʚ ʩʝʙʝ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʭ ʜʣʷ ʥʘʚʝʜʝʥʠʷ ʧʦʨʷʜʢʘ ʠ ʯʠʩʪʦʪʳ ʥʘ ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʢʘʭ ʚ ʞʠʣʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʰʘʭʪʘʭ ʣʠʬʪʦʚ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʝʨʝʜʚʠʞʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʰʘʛʘʶʱʠʡ ʨʦʙʦʪ. ʐʘʛʘʶʱʠʡ 

ʨʦʙʦʪ ï ʤʘʰʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʘʷ ʚ ʧʝʨʝʤʝʱʝʥʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʰʘʛʘʶʱʠʭ 

ʨʦʙʦʪʦʚ ʠʤʝʝʪ ʘʜʘʧʪʠʚʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʛʨʘʤʤʘ ʟʘʜʘʝʪʩʷ 

ʣʠʙʦ ʚ ʬʦʨʤʝ ʛʦʪʦʚʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʠʚʦʜʘʤʠ ʪʨʘʝʢʪʦʨʠʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʦʨʜʠʥʘʪ 

ʤʘʥʠʧʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʣʠʙʦ ʚ ʚʠʜʝ ʪʨʘʝʢʪʦʨʠʡ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʨʘʙʦʯʝʡ ʟʦʥʳ, 

ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ ʚ ʢʦʦʨʜʠʥʘʪʳ ʩʪʝʧʝʥʝʡ 

ʧʦʜʚʠʞʥʦʩʪʠ ʤʘʥʠʧʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʨʦʙʦʪʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʝʤ ʰʘʛʘʶʱʠʭ ʘʧʧʘʨʘʪʦʚ, ʦʩʥʦʚʘʥʦ ʥʘ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦʙ ʘʙʩʦʣʶʪʥʦʡ ʥʝʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘʢʦ ʚ 

ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʘʧʧʘʨʘʪʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʸ 

ʫʧʣʦʪʥʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʝʩʘ ʘʧʧʘʨʘʪʘ, ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʘ 

ʪʷʞʝʩʪʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʢʦʨʧʫʩʘ ʰʘʛʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ [1]. ʇʨʠ 

ʫʧʨʘʚʣʝʥʠʠ ʘʧʧʘʨʘʪʦʤ ʵʪʠ ʧʦʛʨʝʰʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʰʘʛʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʩʠʣʦʚʳʭ ʩʝʥʩʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 

ʢʘʞʜʦʡ ʩʪʫʧʥʝ ʘʧʧʘʨʘʪʘ. ʉʚʦʡʩʪʚʘ ʛʨʫʥʪʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʶʪʩʷ ʤʦʜʝʣʴʶ 

F=kŭ
n
 (1), ʛʜʝ ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʬʦʨʤʘʮʠʠ; F - ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦ 

ʩʪʦʨʦʥʳ ʩʪʫʧʥʠ; k ʠ n - ʦʧʨʝʜʝʣʷʝʤʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʢʦʥʩʪʘʥʪʳ. ɽʩʣʠ ʩʠʣʘ 

ʚʦʟʨʘʩʪʘʝʪ ʦʪ 0 ʜʦ F0, ʪʦ ŭ ʧʦʜʯʠʥʷʝʪʩʷ ʫʨʘʚʥʝʥʠʶ (1) (ʩʤ. ʈʠʩ. 1 ʘ). ʇʦʩʢʦʣʴʢʫ 

ʫʧʨʫʛʦʩʪʴ ʨʝʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʙʳʯʥʦ ʚʝʩʴʤʘ ʤʘʣʘ, ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʣʘʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʟʘʠʤʦʩʚʷʟʴ ʩʠʣʳ F ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʬʦʨʤʘʮʠʠ ŭ ʧʨʠ ʨʘʟʛʨʫʟʢʝ ʩʪʫʧʥʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘ ʈʠʩ.1 ʙ 

ʰʪʨʠʭʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ ʦʙ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʩʦʙʩʪʚʝʥʥʦ ʰʘʛʘʶʱʝʤ ʘʧʧʘʨʘʪʝ.  

1. ʇʨʦʩʝʜʘʥʠʝ ŭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʣʠʥʳ ʥʦʛʠ (ŭ < l).  

2. ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʩʪʫʧʥʠ F ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʬʦʨʤʘʮʠʠ ŭ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ (1). 

3. ʋʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʘʛʘʶʪʩʷ ʧʨʝʥʝʙʨʝʞʠʤʦ 

ʤʘʣʳʤʠ. 
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ʈʠʩ. 1     ʈʠʩ.2 
 

ʋʧʨʦʱʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʰʘʛʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ ʢʦʦʨʜʠʥʘʪʥʦʡ 

ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 2; ʰʪʨʠʭʦʚʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʦ ʤʘʣʦʝ ʩʤʝʱʝʥʠʝ ʢʦʨʧʫʩʘ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ y. ʅʘʯʘʣʦ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʦʚʧʘʜʘʝʪ ʩ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ ʢʦʨʧʫʩʘ 

ʘʧʧʘʨʘʪʘ. ʅʠʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʦʧʦʨʥʳʭ ʩʠʣ ʚ ʜʚʫʭ ʬʘʟʘʭ ʜʚʠʞʝʥʠʷ 

ʘʧʧʘʨʘʪʘ: ʚ ʬʘʟʝ ʩʤʝʥʳ ʦʧʦʨʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʚ ʬʘʟʝ ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʨʧʫʩʘ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʤʘʩʩʘ ʢʦʥʝʯʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʤʘʩʩʳ 

ʢʦʨʧʫʩʘ ʘʧʧʘʨʘʪʘ. ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʝ ʯʘʩʪʠ: ʐʘʛ 1 ʠ ʐʘʛ 2. 

ʐʘʛ 1 ʬʦʨʤʠʨʫʝʪ ʜʚʠʞʝʥʠʝ ʩʪʫʧʥʠ. ʐʘʛ 2 ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʤʧʝʥʩʘʮʠʶ ʚ ʬʘʟʝ 

ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʨʧʫʩʘ ʘʧʧʘʨʘʪʘ. ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʘʝʪ: 1 - 

ʧʝʨʝʥʦʩʠʤʘʷ ʥʦʛʘ ʦʧʫʩʢʘʝʪʩʷ; 2 - ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʛʨʫʥʪʘ; 3 - ʜʚʠʞʝʥʠʝ 

ʧʝʨʝʥʦʩʘ ʢʦʨʧʫʩʘ; 4 - ʥʝʪ; 5 - ʜʘ; 6 - ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ. ɺ ʬʘʟʝ ʩʤʝʥʳ ʦʧʦʨʥʳʭ 

ʢʦʥʝʯʥʦʩʪʝʡ ʫʧʨʘʚʣʝʥʠʝ ʩʠʣʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʸ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʝʤ ʥʘ ʩʪʫʧʥʝ. ɺ 

ʬʘʟʝ ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʨʧʫʩʘ ʘʧʧʘʨʘʪʘ ʦʧʦʨʥʘʷ ʩʠʣʘ ʢʦʥʝʯʥʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʩʝʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʩʠʣʦʡ æf, ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ 

ʐʘʛʦʤ 2 ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʘʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʩʝʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʘʛʘʪʴ ʤʦʜʝʣʴʶ ʧʦʚʝʨʭʥʦʩʪʠ (1) ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤ ʟʥʘʥʠʝʤ ʝʸ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ 

ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʦʤʢʥʫʪʳʤ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʠ ʦʨʠʝʥʪʘʮʠʠ, ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʢʘʢ ʙʳ ʥʠ ʙʳʣʘ ʤʘʣʘ ʧʦʛʨʝʰʥʦʩʪʴ ʥʘ ʰʘʛʝ, ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʦʰʠʙʢʠ, ʜʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʚʠʞʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʥʩʦʨʦʚ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʚʳʩʦʪʫ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ 

(ʥʘʢʣʦʥʳ) ʘʧʧʘʨʘʪʘ. ʂʦʨʨʝʢʮʠʷ ʚʳʩʦʪʳ ʘʧʧʘʨʘʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʝʜʫʶʱʠʭ 

ʩʣʫʯʘʷʭ. ʂʦʛʜʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʨʧʫʩʦʤ ʘʧʧʘʨʘʪʘ ʠ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʡ ʚʝʣʠʯʠʥʳ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʨʧʫʩ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘ ʚʳʩʦʪʫ 

æz. ʂʦʛʜʘ ʩʪʫʧʥʠ ʢʦʥʝʯʥʦʩʪʝʡ ʥʝ ʚʭʦʜʷʪ ʚ ʢʦʥʪʘʢʪ ʩ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ 
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ʧʦʣʥʦʩʪʴʶ ʚʳʪʷʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ; ʧʨʠ ʵʪʦʤ ʢʦʨʧʫʩ ʦʧʫʩʢʘʝʪʩʷ ʥʘ ʚʳʩʦʪʫ æz. ʇʨʠ 

ʫʛʨʦʟʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʨʝʧʷʪʩʪʚʠʝʤ ʢʦʨʧʫʩ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘ ʚʳʩʦʪʫ æz. ʅʘʢʣʦʥ 

ʢʦʨʧʫʩʘ ʘʧʧʘʨʘʪʘ ʫʤʝʥʴʰʘʝʪ ʦʙʣʘʩʪʴ ʩʪʘʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʧʧʘʨʘʪʘ ʠ ʧʨʠʚʦʜʠʪ 

ʢ ʥʝʞʝʣʘʪʝʣʴʥʦʤʫ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʦʧʦʨʥʳʭ ʩʠʣ. ʂʦʨʨʝʢʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ ʩʠʛʥʘʣʘʤ ʩʧʝʮʠʘʣʴʥʳʭ ʩʝʥʩʦʨʦʚ, 

ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʫʛʣʳ ʥʘʢʣʦʥʦʚ ʘʧʧʘʨʘʪʘ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʦʧʠʩʘʥʥʦʛʦ ʨʘʥʝʝ. ɽʩʣʠ ʫʛʦʣ Ū ʤʘʣ, ʪʦ ʝʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʠʟ ʚʳʨʘʞʝʥʠʷ ◙
В╕░ ╪ ●░ В╕░╪ ●░

В╕░ ◑░ В╕░◑░
. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʚʝʣʠʯʠʥ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʦʮʝʥʠʚʘʥʠʷ ʫʛʣʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ Ū ʚ ʧʨʝʜʝʣʘʭ Ñ6Á. ʅʘʢʘʧʣʠʚʘʝʤʫʶ 

ʦʰʠʙʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʘʧʧʘʨʘʪʘ ʢʦʨʨʝʢʪʠʨʫʶʪ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʝʥʩʦʨʦʚ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʠʣʦʚʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʫʛʣʘ ʥʘʢʣʦʥʘ [3]. 

ʈʦʙʦʪ ʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʩʪʘʥʦʚʢʠ ʠ 

ʦʯʠʩʪʢʠ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʚ ʧʦʜʚʘʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ. ʈʦʙʦʪ 

ʫʧʨʘʚʣʷʝʪʩʷ ʜʚʫʤʷ ʦʧʝʨʘʪʦʨʘʤʠ, ʦʜʠʥ ʩʣʝʜʠʪ ʟʘ ʧʝʨʝʜʚʠʞʝʥʠʝʤ, ʜʨʫʛʦʡ ï ʟʘ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʨʦʚʦʜʘʤʠ. ʆʥ ʧʨʝʦʜʦʣʝʚʘʝʪ ʣʶʙʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʚʳʧʦʣʥʷʝʪ 

ʨʘʟʣʠʯʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʫ. ʈʦʙʦʪ ʩʥʘʙʞʝʥ ʤʦʱʥʳʤ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʠ 

ʫʧʨʘʚʣʷʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 100 ʤ. ɹʦʣʝʝ ʛʨʦʤʦʟʜʢʠʝ ʠ ʤʝʜʣʝʥʥʳʝ ʨʦʙʦʪʳ 

ʚʳʧʦʣʥʷʶʪ ʪʷʞʝʣʳʝ ʨʘʙʦʪʳ. ʅʘ ʢʦʨʧʫʩ ʨʦʙʦʪʘ ʧʦʤʝʱʘʶʪʩʷ ʚʦʜʦʩʪʨʫʡʥʳʡ ʘʛʨʝʛʘʪ 

ʜʣʷ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʩʥʷʪʠʷ ʢʨʘʩʢʠ ʠ ʧʳʣʝʩʦʩ ʜʣʷ ʩʙʦʨʘ ʧʳʣʠ [2]. 
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ʐʘʙʘʥʦʚ ɸ. ʉ., ʍʫʘʥ ɸ. ʇ., ʅʝʡʤʘʥ ɺ. ʖ. ɸʥʘʣʠʟ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʣʠʥʝʡʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

1ʐʘʙʘʥʦʚ ɸʥʜʨʝʡ ʉʝʨʛʝʝʚʠʯ / Shabanov Andrei Serheevych ï ʤʘʛʠʩʪʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ; 
2ʍʫʘʥ ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ / Huan Alexander Pavlovich ï ʘʩʧʠʨʘʥʪ; 

3ʅʝʡʤʘʥ ɺʣʘʜʠʤʠʨ ʖʨʴʝʚʠʯ / Neyman Vladimir Yurevych ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, 

ʢʘʬʝʜʨʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, 

ʬʘʢʫʣʴʪʝʪ ʤʝʭʘʪʨʦʥʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

 

ɸʥʥʦʪʘʮʠʷ: ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʠʤʧʫʣʴʩʥʳʭ ʣʠʥʝʡʥʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʅʘ ʧʨʠʤʝʨʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʤʘʛʥʠʪʥʳʭ ʮʠʢʣʦʚ 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʥʝʡʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʨʝʞʠʤʳ ʨʘʙʦʪʳ, 

ʵʣʝʤʝʥʪʘʨʥʳʡ ʤʘʛʥʠʪʥʳʡ ʮʠʢʣ, ʧʨʦʮʝʩʩʳ ʵʥʝʨʛʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

 

ʃʠʥʝʡʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʜʚʠʛʘʪʝʣʠ (ʃʕʄɼ) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ 

ʟʚʝʥʦʤ ʤʥʦʛʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʛʝʥʝʨʠʨʦʚʘʥʠʷ 
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ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ [1ï4]. ʆʩʦʙʝʥʥʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʠʥʭʨʦʥʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʤʘʰʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʨʘʚʥʘ ʠʣʠ ʢʨʘʪʥʘ ʯʘʩʪʦʪʝ ʧʠʪʘʶʱʝʛʦ ʠʩʪʦʯʥʠʢʘ [5ï9]. 

ɺʦʟʨʦʩʰʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʫʜʝʣʴʥʳʭ ʩʠʣʦʚʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʰʠʥ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʃʕʄɼ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʪʁ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʠʩʢʘ ʚʘʨʠʘʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ [10ï13]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʃʕʄɼ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʤʘʛʥʠʪʥʳʭ 

ʮʠʢʣʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʤʘʛʥʠʪʥʳʭ ʮʠʢʣʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʚʝʣʠʯʠʥʳ ʦʙʤʝʥʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʵʥʝʨʛʠʠ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʮʠʢʣʘ, ʘ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʦʪʦʞʜʝʩʪʚʣʝʥʠʠ ʚʝʣʠʯʠʥʳ ʦʙʤʝʥʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ 

ʩ ʤʘʛʥʠʪʥʦʡ, ʯʪʦ ʩʪʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʩʪʘʪʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ. ʆʜʥʘʢʦ 

ʚʝʣʠʯʠʥʘ ʦʰʠʙʢʠ, ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʦ ʟʥʘʯʝʥʠʷʭ ʵʥʝʨʛʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʨʘʤʢʘʭ 

ʪʝʦʨʠʠ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʦʡ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʧʨʦʮʝʩʩʘ. 

ʇʨʠʚʦʜʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʘʥʘʣʠʟʫ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʥʘ ʦʩʥʦʚʝ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʤʘʛʥʠʪʥʳʭ ʮʠʢʣʦʚ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʨʘʙʦʪʝ [14]. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʠʜʝʘʣʴʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʮʠʢʣʦʚ 

ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɺ ʨʝʘʣʴʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʟʘ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʷʢʦʨʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʵʥʝʨʛʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ ʵʪʦ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ 

[15ï19], ʚʥʝʰʥʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʦʪ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ, ʪʦʢʘ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

( )i f t=  ʠ ( )f ty=  ʥʝʨʝʛʫʣʠʨʫʝʤʳʭ ʕʄɼ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʮʠʢʣʳ ʷʚʣʷʶʪʩʷ ʧʝʨʝʭʦʜʥʳʤʠ. ʀʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʶʪ ʤʘʛʥʠʪʥʳʝ ʮʠʢʣʳ ʧʨʠ ʫʚʝʣʠʯʠʚʘʶʱʝʤʩʷ ʪʦʢʝ - i  ʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʠ -y 

ʠ ʧʨʠ ʫʤʝʥʴʰʘʶʱʝʤʩʷ ʪʦʢʝ ʠ ʫʚʝʣʠʯʠʚʘʶʱʝʤʩʷ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ 

ʦʩʥʦʚʥʦʝ ʚʨʝʤʷ ʚ ʧʨʦʮʝʩʩʝ ʵʥʝʨʛʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʷʢʦʨʷ. 

ʈʘʟʜʝʣʷʶʱʠʤʠ (ʛʨʘʥʠʯʥʳʤʠ) ʜʣʷ ʵʪʠʭ ʮʠʢʣʦʚ ʷʚʣʷʝʪʩʷ ʨʝʞʠʤ ʵʥʝʨʛʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʠ consti = . 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʨʘʙʦʪʝ [14] ʤʘʛʥʠʪʥʳʭ ʮʠʢʣʦʚ ʜʣʷ ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʨʝʞʠʤʳ ˉ 4 ʠ ˉ 5 (ʩʤ. ʪʘʙʣʠʮʘ). ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʵʥʝʨʛʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ˉ 4 ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʨʘʱʝʥʠʷ ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 
I
ʵʤ 0dw = , ʪ. ʝ. ʚʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʵʥʝʨʛʠʷ ʩʠʩʪʝʤʳ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʘʷ ʠʟ ʵʣʝʢʪʨʠʯʝʩʢʦʡ, ʧʦʣʥʦʩʪʴʶ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ 

ʵʤ ʤʝʭdw dA= . ɺ ʨʝʞʠʤʝ ˉ 5 ʨʘʙʦʪʘ ʩʦʚʝʨʰʘʝʪʩʷ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʟʘʧʘʩʝʥʥʦʡ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʜʚʠʞʝʥʠʷ, ʪʘʢ 

ʢʘʢ ʵʥʝʨʛʠʷ ʠʟ ʩʝʪʠ ʥʝ ʧʦʩʪʫʧʘʝʪ ʵʤ 0dw = . ʊʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ 

ʨʝʞʠʤʘ ʦʩʣʦʞʥʝʥʘ ʪʝʤ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʯʝʨʝʟ ʮʝʧʠ ʧʠʪʘʥʠʷ ʜʚʠʛʘʪʝʣʷ 

ʠʩʢʣʶʯʝʥʦ. 

ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʨʝʞʠʤʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʣʠ ʦʙʤʝʥʥʦʡ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʵʥʝʨʛʠʶ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʵʥʝʨʛʠʷ, ʧʝʨʝʜʘʥʥʘʷ ʚʥʝʰʥʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʠʣʘʤʠ, 

ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʚʩʪʨʝʯʥʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ (ʥʘʧʨʠʤʝʨ, ʨʝʞʠʤ 

ʧʨʦʪʠʚʦʚʢʣʶʯʝʥʠʷ), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʝʥʝʨʘʪʦʨʥʦʤʫ ʨʝʞʠʤʫ ˉ 6 [14]. ɼʣʷ 

ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
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ʧʨʦʮʝʩʩ ʵʥʝʨʛʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, ʧʦʪʨʘʯʝʥʥʘʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʫʩʠʣʠʷ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʷʢʦʨʷ, ʙʫʜʝʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʝʚʨʘʱʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʠʩʪʦʯʥʠʢʘ ʪʘʢʞʝ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʵʥʝʨʛʠʶ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʤʝʭʘʥʠʯʝʩʢʘʷ 

ʵʥʝʨʛʠʷ ʷʢʦʨʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ. 

ʇʨʠ ʨʘʙʦʪʝ ʃʕʄɼ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʜʠʥʘʤʠʯʝʩʢʠʡ ʠ ʩʪʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤʳ. 

ʉʪʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʨʠ ʥʝʧʦʜʚʠʞʥʦʤ ʷʢʦʨʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʪʦʢʘ ʚ 

ʦʙʤʦʪʢʝ ʜʦ ʚʝʣʠʯʠʥʳ ʪʦʢʘ ʪʨʦʛʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʫʩʠʣʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʧʨʦʷʚʣʝʥʠʝ ʜʘʥʥʳʡ ʨʝʞʠʤ ʠʤʝʝʪ ʤʝʩʪʦ, 

ʢʦʛʜʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʝʝ ʫʩʠʣʠʝ ʚ ʤʦʤʝʥʪ ʪʨʦʛʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 2é5 ʢʨʘʪʥʦʝ 

ʧʨʝʚʳʰʝʥʠʝ ʪʦʢʘ ʪʨʦʛʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʤʠʥʘʣʴʥʦʛʦ [20ï21]. 

ʆʯʝʚʠʜʥʦ ʪʘʢʞʝ, ʯʪʦ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʷʢʦʨʷ ʨʘʙʦʪʘ ʥʝ ʩʦʚʝʨʰʘʝʪʩʷ 

( ʤʝʭ0dA = ), ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʷ ʧʦʩʪʫʧʘʶʱʘʷ ʠʟ ʩʝʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʵʥʝʨʛʠʷ 

ʟʘʧʘʩʘʝʪʩʷ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ: 

c ʤdw dq dw= + . 

ʇʨʠʯʝʤ ʩʣʝʜʫʝʪ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʚʠʞʝʥʠʷ 

ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʤʘʛʥʠʪʥʫʶ, ʯʪʦ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʠʩʣʝʥʥʳʤ ʨʘʚʝʥʩʪʚʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

( ʵʤdw ) ʠ ʤʘʛʥʠʪʥʦʛʦ (ʤdw ) ʧʦʣʷ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ (3.1) ʠ (3.2): 

ʵʤ ʤdw dw= . 

ɼʣʷ ʧʨʦʮʝʩʩʘ ʜʚʠʞʝʥʠʷ ʵʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʳ ʚʩʝʛʜʘ ʨʘʟʣʠʯʥʳ ʵʤ ʤdw dw¸ . 

ʇʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʪʦʢʝ ʚ ʦʙʤʦʪʢʝ ʜʚʠʛʘʪʝʣʷ ʵʥʝʨʛʠʷ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʠʟ ʩʝʪʠ, 

ʨʘʩʭʦʜʫʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʧʦʢʨʳʪʠʝ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʚ ʦʙʤʦʪʢʝ. ʇʠʪʘʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʵʥʝʨʛʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʣʴʢʦ ʩʦʭʨʘʥʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʝ. ɼʣʷ ʨʷʜʘ 

ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʝ, ʨʘʙʦʪʘ ʚ ʟʘʪʦʨʤʦʞʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʨʝʞʠʤʦʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʃʕʄɼ, ʩʦʚʝʨʰʘʶʱʠʭ ʧʦʣʝʟʥʫʶ 

ʨʘʙʦʪʫ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʜʚʠʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ 

ʥʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ, ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ. 

ʂ ʜʨʫʛʦʤʫ ʧʨʝʜʝʣʴʥʦʤʫ ʩʣʫʯʘʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʨʝʞʠʤ, 

ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ ʥʘ ʠʥʪʝʨʚʘʣʝ ʚʩʝʛʦ 

ʨʘʙʦʯʝʛʦ ʭʦʜʘ. ʅʘʣʠʯʠʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʝʡ ʥʘʛʨʫʟʢʠ ʦʙʫʩʣʦʚʣʝʥʦ ʪʦʣʴʢʦ ʩʠʣʘʤʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʝʤ. ɿʘ ʩʯʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʕɼʉ ʜʚʠʞʝʥʠʷ 
d

e
dt

y
= , ʚʳʟʚʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʝʤ ʪʦʢʘ ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ 

ʩʠʩʪʝʤʳ, ʪʦʢ ʜʘʞʝ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʵʥʝʨʛʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʳʤ. ɼʣʷ 

ʵʪʦʛʦ ʨʝʞʠʤʘ ʭʘʨʘʢʪʝʨʝʥ ʩʘʤʳʡ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʝʟʥʦʡ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʝʛʦ ʫʩʠʣʠʷ ʥʘ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʤʝʞʜʫ ʥʘʯʘʣʴʥʳʤ ʠ ʢʦʥʝʯʥʳʤ ʧʦʣʦʞʝʥʠʷʤʠ ʷʢʦʨʷ ʕʄɼ 

ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ [14]. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, ʦʢʘʟʳʚʘʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʝʞʠʤʳ ʵʥʝʨʛʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʕʄɼ, ʷʚʣʷʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ ʢʘʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ 

ʵʥʝʨʛʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʠ 

ʵʢʦʥʦʤʠʯʥʫʶ ʨʘʙʦʪʫ ʩʠʣʦʚʳʭ ʕʄɼ [22]. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ 
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ʤʝʭʘʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. ʈʝʘʣʠʟʘʮʠʷ 

ʬʦʨʩʠʨʦʚʢʠ ʚ ʨʝʞʠʤʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʥʜʫʢʪʠʚʥʦʛʦ ʥʘʢʦʧʠʪʝʣʷ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʘʢʢʫʤʫʣʠʨʫʝʤʦʡ ʵʥʝʨʛʠʠ ʢ ʥʘʯʘʣʫ ʨʘʙʦʯʝʛʦ 

ʭʦʜʘ. ɺʦʟʤʦʞʥʳ ʠ ʜʨʫʛʠʝ ʨʝʞʠʤʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʥʳʤʠ ʩʣʫʯʘʷʤʠ 

ʧʨʠʚʝʜʝʥʥʳʭ ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʝʡ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʵʥʝʨʛʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ 

ʫʯʠʪʳʚʘʶʱʠʭ ʨʝʘʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʧʨʦʮʝʩʩʘ ʜʚʠʞʝʥʠʷ ʷʢʦʨʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʫʜʝʣʴʥʳʭ ʩʠʣʦʚʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʷʟʘʥʦ ʩ ʚʦʧʨʦʩʘʤʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢ ʧʦ ʠʭ ʨʘʩʯʝʪʫ [23ï32]. 

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʛʨʝʚʦʤ ʠ ʦʭʣʘʞʜʝʥʠʝʤ 

ʃʕʄɼ, ʧʦ ʧʨʠʯʠʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʛʦ ʂʇɼ [33ï40]. 
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ʎʠʬʨʦʚʳʝ ʘʣʬʘʚʠʪʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ 

ʇʘʪʨʘʣʴ ɸ. ɺ. 
ʇʘʪʨʘʣʴ ɸ. ɺ. ʎʠʬʨʦʚʳʝ ʘʣʬʘʚʠʪʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ 

ʇʘʪʨʘʣʴ ɸʣʴʙʝʨʪ ɺʣʘʜʠʤʠʨʦʚʠʯ / Patral' Al'bert Vladimirovich ï ʠʥʞʝʥʝʨ-ʵʣʝʢʪʨʠʢ, 

ʩʧʝʮʠʘʣʴʥʦʩʪʴ çɸʚʪʦʤʘʪʠʢʘ ʠ ʪʝʣʝʤʝʭʘʥʠʢʘè (ʃʕʊʀ-1969), 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ɺʩʝʩʦʶʟʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʪʦʜʠʢʠ ʠ ʪʝʭʥʠʢʠ ʛʝʦʨʘʟʚʝʜʢʠ  

(ɺʀʊʈ - 1960-1993), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʮʠʬʨʦʚʳʝ ʘʣʬʘʚʠʪʳ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘʯʝʨʪʘʥʠʷ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ 

ʚʠʟʫʘʣʴʥʦ ʨʘʟʣʠʯʠʤʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ. ʅʘʯʝʨʪʘʥʠʷ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʠʣʫʯʰʝʝ ʚʦʩʧʨʠʷʪʠʝ ʠʭ ʥʘ ʩʪʘʜʠʷʭ ʦʙʥʘʨʫʞʝʥʠʷ, ʨʘʟʣʠʯʝʥʠʷ, 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʧʦʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʩ ʫʩʧʝʭʦʤ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 

ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ, ʮʠʬʨʦʚʳʝ ʟʥʘʢʠ, ʵʣʝʤʝʥʪ ʦʪʦʙʨʘʞʝʥʠʷ, 

ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʦʙʥʘʨʫʞʝʥʠʝ ʟʥʘʢʘ, ʨʘʟʣʠʯʝʥʠʝ ʟʥʘʢʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʟʥʘʢʘ. 
 

ʋɼʂ 681 
 

ɺʚʦʜʥʘʷ ʯʘʩʪʴ 

ʀʟʚʝʩʪʥʘ ʪʘʙʣʠʮʘ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ɻʦʣʦʚʠʥʘïʉʠʚʮʝʚʘ, 

ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ 

ʟʥʘʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʥʘʙʦʨ ʠʟ ʩʝʤʠ 

ʙʫʢʚ (çʐè çɹè çʄè çʅè çʂè çʓè çʀè). 

ɹʫʢʚʝʥʥʳʝ ʟʥʘʢʠ, ʥʘʟʳʚʘʝʤʳʝ 

çʦʧʪʦʪʠʧʘʤʠè, ʚ ʢʘʞʜʦʤ ʨʷʜʫ ʪʘʙʣʠʮʳ 

ʨʘʚʥʳ ʧʦ ʩʚʦʝʡ ʰʠʨʠʥʝ ʠ ʚʳʩʦʪʝ, 

ʫʤʝʥʴʰʘʷʩʴ ʚ ʨʘʟʤʝʨʘʭ ʩʚʝʨʭʫ ʚʥʠʟ. 

ʇʨʠʥʷʪʦ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʩ 

ʦʩʪʨʦʪʦʡ ʟʨʝʥʠʷ ʨʘʚʥʦʡ ʝʜʠʥʠʮʝ (V = 

1.0), ʨʘʟʣʠʯʘʝʪ ʜʚʝ ʪʦʯʢʠ, ʫʛʣʦʚʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʚʥʦ 

ʦʜʥʦʡ ʫʛʣʦʚʦʡ ʤʠʥʫʪʝ (1' = 1/60
0
) ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ, ʥʘʧʨʠʤʝʨ, 5ʤ. ʆʩʪʨʦʪʘ 

ʟʨʝʥʠʷ V ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʨʘʩʩʪʦʷʥʠʶ ʧʨʦʩʤʦʪʨʘ. ʅʝʜʦʩʪʘʪʢʠ ʦʧʪʦʪʠʧʦʚ ɻʦʣʦʚʠʥʘ-ʉʠʚʮʝʚʘ ʧʨʠ ʧʨʦʚʝʨʢʝ 

ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʧʪʦʪʠʧʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ 

ʧʨʠ ʨʘʚʥʳʭ ʨʘʟʤʝʨʘʭ ʧʦ ʩʪʨʦʢʝ, ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʚʦʩʧʨʠʷʪʠʶ ʚʩʣʝʜʩʪʚʠʝ ʠʭ 

ʥʘʯʝʨʪʘʥʠʷ. ɺ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʨʷʜʫ ʪʘʙʣʠʮʳ ʛʣʘʟ ʦʧʦʟʥʘʝʪ ʦʜʥʠ ʦʧʪʦʪʠʧʳ ʠ ʥʝ 

ʦʧʦʟʥʘʝʪ ʜʨʫʛʠʝ ʦʧʪʦʪʠʧʳ. ɺ ʧʨʘʚʠʣʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʵʪʦ ʨʘʟʣʠʯʠʝ 

ʫʯʪʝʥʦ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʚʝʨʢʝ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʩ ʯʝʪʚʝʨʪʦʡ ʧʦ ʰʝʩʪʫʶ ʩʪʨʦʢʫ 

ʜʦʧʫʩʢʘʝʪʩʷ ʜʝʣʘʪʴ 1 ʦʰʠʙʢʫ, ʩ ʩʝʜʴʤʦʡ ʧʦ ʜʝʩʷʪʫʶ ʩʪʨʦʢʫ ʜʦʧʫʩʢʘʝʪʩʷ ʜʝʣʘʪʴ 2 

ʦʰʠʙʢʠ. ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʨʘʟʣʠʯʠʝ ʚ ʦʧʦʟʥʘʥʠʠ ʦʧʪʦʪʠʧʦʚ ʧʦ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ, ʦʥʠ 

ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʦʜʠʥʘʢʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦ ʠʭ ʚʦʩʧʨʠʷʪʠʶ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʘʯʝʨʪʘʥʠʷ ʧʨʠʤʝʥʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʟʥʘʢʦʚ. ʇʝʨʝʭʦʜ ʦʪ ʦʜʥʦʡ ʩʪʨʦʢʠ ʢ ʜʨʫʛʦʡ ʩʪʨʦʢʝ 

ʦʜʥʦʟʥʘʯʥʦ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴ ʦʩʪʨʦʪʫ ʟʨʝʥʠʷ ʜʣʷ ʚʩʝʭ ʦʧʪʦʪʠʧʦʚ ʚ ʩʪʨʦʢʝ. ɼʦʢʘʟʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʯʝʨʪʘʥʠʷ ʦʧʪʦʪʠʧʦʚ, ʚʦʩʧʨʠʷʪʠʝ ʢʦʪʦʨʳʭ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʷʜʫ 

ʙʫʜʝʪ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ, ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʠʭ ʟʥʘʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʪʦʪʠʧʦʚ. ɿʥʘʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʦʪʠʧʦʚ, ʜʦʣʞʥʳ ʦʧʦʟʥʘʚʘʪʴʩʷ ʚ ʦʜʥʦʡ 

ʠ ʪʦʡ ʞʝ ʩʪʨʦʢʝ ʙʝʟʦʰʠʙʦʯʥʦ. ʇʨʠ ʦʜʠʥʘʢʦʚʦʡ ʧʦ ʰʠʨʠʥʝ ʠ ʚʳʩʦʪʝ ʦʧʪʦʪʠʧʦʚ 

(ʥʘʧʨʠʤʝʨ, ʙʫʢʚʘ ʅ ʠ ʙʫʢʚʘ ʐ), ʚʠʜʠʤ: ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʜʚʫʤʷ ʚʝʨʪʠʢʘʣʴʥʳʤʠ 
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ʣʠʥʠʷʤʠ ʙʫʢʚʳ ʅ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ, ʘ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʜʚʫʤʷ 

ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʙʫʢʚʳ ʐ ʠʤʝʝʪ ʤʝʥʴʰʫʶ ʚʝʣʠʯʠʥʫ. ɹʫʢʚʫ ʅ ʤʳ ʦʧʦʟʥʘʝʤ 

ʣʫʯʰʝ, ʯʝʤ ʙʫʢʚʫ ʐ. ɸ ʝʩʣʠ ʩʨʘʚʥʠʪʴ ʥʘʯʝʨʪʘʥʠʷ ʙʫʢʚʳ ʅ ʠ ʙʫʢʚʳ ɹ, ʪʦ ʧʨʠ ʨʘʚʥʦʡ 

ʚʳʩʦʪʝ ʵʪʠʭ ʟʥʘʢʦʚ ʙʫʢʚʘ ɹ ʙʫʜʝʪ ʪʨʫʜʥʝʝ ʦʧʦʟʥʘʚʘʪʴʩʷ ʠʟ-ʟʘ ʤʘʣʳʭ ʧʨʦʤʝʞʫʪʢʦʚ 

ʤʝʞʜʫ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ, ʢʦʪʦʨʳʭ ʩʦʚʩʝʤ ʥʝʪ ʫ ʙʫʢʚʳ ʅ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʧʨʦʚʝʨʢʝ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʧʦ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʦʧʪʦʪʠʧʦʚ ʩʣʝʜʫʝʪ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʫʛʣʦʚʳʝ ʨʘʟʤʝʨʳ ʟʥʘʢʦʚ ʧʦ ʰʠʨʠʥʝ ʠ ʚʳʩʦʪʝ ʠʭ, ʠʩʢʣʶʯʘʷ 

ʚ ʥʘʯʝʨʪʘʥʠʷʭ ʟʥʘʢʦʚ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ. 
 

ʎʠʬʨʦʚʳʝ ʟʥʘʢʠ ʘʨʘʙʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʇʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʩʨʝʜʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘʨʘʙʩʢʠʝ 

ʮʠʬʨʳ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʧʨʝʪʝʨʧʝʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ 

ʦʪʦʙʨʘʞʝʥʠʠ ʠʭ ʥʘ ʠʥʜʠʢʘʪʦʨʘʭ. ɺʝʜʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʦʧʦʟʥʘʥʠʷ 

ʢʘʢ ʮʠʬʨ, ʪʘʢ ʠ ʙʫʢʚ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʬʦʨʤʳ. ʏʝʤ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʢʦʤʙʠʥʘʮʠʶ 

ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʠ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʤʝʝʪ ʮʠʬʨʘ ʠʣʠ ʙʫʢʚʘ, ʪʝʤ ʪʨʫʜʥʝʝ ʦʥʘ 

ʦʧʦʟʥʘʝʪʩʷ. ʅʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʧʦʟʥʘʶʪʩʷ ʚʳʩʦʢʠʝ ʠ ʫʟʢʠʝ ʮʠʬʨʳ ʠ ʙʫʢʚʳ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʩʣʘʙʦʡ ʚʥʝʰʥʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʘ ʘʢʪʠʚʥʳʭ ʟʥʘʢʦʩʠʥʪʝʟʠʨʫʶʱʠʭ ʠʥʜʠʢʘʪʦʨʘʭ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʩʚʝʪʠʪʴ ʘʨʘʙʩʢʠʝ ʮʠʬʨʳ ʦʪ 0 ʜʦ 9. ʎʠʬʨʳ ʠ ʙʫʢʚʳ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ, ʦʧʦʟʥʘʶʪʩʷ ʙʳʩʪʨʝʝ ʠ ʪʦʯʥʝʝ ʪʝʭ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʶʪ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʵʣʝʤʝʥʪʳ [1. ʩ. 61]. ʂʨʠʚʦʣʠʥʝʡʥʳʝ ʫʯʘʩʪʢʠ ʘʨʘʙʩʢʠʭ ʮʠʬʨ 

ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʷʭ ʠʭ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʜʠʢʘʪʦʨʘʭ ʟʘʤʝʥʝʥʳ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ 

(ʩʝʛʤʝʥʪʘʤʠ) ʠʣʠ ʣʠʥʠʷʤʠ ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʤʘʪʨʠʯʥʳʡ ʤʝʪʦʜ ʦʪʦʙʨʘʞʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ). ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʧʦ ʠʭ ʚʦʩʧʨʠʷʪʠʶ 

ʦʧʨʝʜʝʣʠʤ ʠʭ ʧʘʨʘʤʝʪʨʳ. ʎʠʬʨʦʚʳʝ ʟʥʘʢʠ ʨʘʟʣʠʯʘʶʪʩʷ ʯʠʩʣʦʤ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ, ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʣʦʱʘʜʠ ʟʥʘʢʘ, ʟʘʥʠʤʘʝʤʦʡ 

ʚʳʩʚʝʪʠʚʰʠʤʠʩʷ ʵʣʝʤʝʥʪʘʤʠ ʬʦʨʤʘʪʘ, ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʣʦʱʘʜʠ çʦʢʥʘè ʠʟ ʥʝ 

ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʚʫʭ ʠʣʠ 

ʪʨʝʭ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʡ ʠʟ ʵʣʝʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʥʝʢʦʪʦʨʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ ʟʥʘʢʘ ʠʭ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʪʦʞʝ ʨʘʟʣʠʯʥʘ. ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʟʥʘʢʦʚ ʧʨʠ ʠʭ ʚʦʩʧʨʠʷʪʠʠ 

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʪʘʜʠʠ: ʦʙʥʘʨʫʞʝʥʠʝ ʟʥʘʢʘ, ʨʘʟʣʠʯʝʥʠʷ ʟʥʘʢʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʟʥʘʢʘ ʠ 

ʦʧʦʟʥʘʥʠʝ ʟʥʘʢʘ [1. ʩ. 46]. ʆʙʥʘʨʫʞʝʥʠʝ ï ʩʪʘʜʠʷ ʚʦʩʧʨʠʷʪʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʦʧʝʨʘʪʦʨ 

ʚʳʜʝʣʷʝʪ ʟʥʘʢ ʠʟ ʬʦʥʘ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʠʰʴ ʥʘʣʠʯʠʝ ʟʥʘʢʘ ʚ ʧʦʣʝ ʟʨʝʥʠʷ 

ʙʝʟ ʦʮʝʥʢʠ ʝʛʦ ʬʦʨʤʳ ʠ ʧʨʠʟʥʘʢʦʚ. ɺʦʩʧʨʠʥʠʤʘʝʪʩʷ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʚʳʩʚʝʪʠʚʰʠʭʩʷ 

ʵʣʝʤʝʥʪʦʚ ʟʥʘʢʘ ʥʘ ʬʦʥʝ ʦʙʱʝʡ ʧʣʦʱʘʜʠ çʦʢʥʘè ʟʥʘʢʘ [1. ʩ. 46]. ʈʘʟʣʠʯʝʥʠʝ ï ʩʪʘʜʠʷ 

ʚʦʩʧʨʠʷʪʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʦʧʝʨʘʪʦʨ ʩʧʦʩʦʙʝʥ ʚʳʜʝʣʠʪʴ ʵʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʝʥʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ [1. ʩ. 46]. 

ɺʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚʳʩʚʝʪʠʚʰʘʷʩʷ ʧʣʦʱʘʜʴ ʟʥʘʢʘ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʫʯʘʩʪʢʠ ʩ 

ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʝʛʦ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ï ʩʪʘʜʠʷ ʚʦʩʧʨʠʷʪʠʷ [1 ʩ. 46], ʥʘ ʢʦʪʦʨʦʡ ʦʧʝʨʘʪʦʨ 

ʚʳʜʝʣʷʝʪ ʚʩʝ ʵʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʝʥʠʷ. ɺʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚʳʩʚʝʪʠʚʰʘʷʩʷ ʧʣʦʱʘʜʴ ʟʥʘʢʘ 

ʩ ʨʘʟʣʠʯʝʥʠʝʤ ʣʶʙʦʛʦ 

ʵʣʝʤʝʥʪʘ ʝʛʦ. 

ʆʧʦʟʥʘʥʠʝ - ʩʪʘʜʠʷ 

ʚʦʩʧʨʠʷʪʠʷ, ʥʘ ʢʦʪʦʨʦʡ 

ʦʧʝʨʘʪʦʨ 

ʦʪʦʞʜʝʩʪʚʣʷʝʪ ʟʥʘʢ ʩ 

ʵʪʘʣʦʥʦʤ, ʭʨʘʥʷʱʠʤʩʷ 

ʚ ʝʛʦ ʧʘʤʷʪʠ. 

ʀʩʧʦʣʴʟʫʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʢʦʨʧʫʩʘ ʤʘʪʨʠʯʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʂʀʇɻ02ɸ-8/8ʃ [2. ʩ. 353] ʩ ʚʠʜʦʤ ʤʘʪʨʠʮʳ 8ʭ8, 

ʦʧʨʝʜʝʣʠʤ ʧʘʨʘʤʝʪʨʳ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʘʨʘʙʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʨʠʩ. 1 ʙ) ʚ 

ʥʘʠʤʝʥʴʰʝʤ ʜʣʷ ʵʪʠʭ ʟʥʘʢʦʚ ʬʦʨʤʘʪʝ ʩ ʚʠʜʦʤ ʤʘʪʨʠʮʳ 3ʭ5 (ʨʠʩ. 1 ʘ). ɼʣʷ ʫʜʦʙʩʪʚʘ 
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ʫʧʨʦʱʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʧʨʠʥʠʤʘʝʤ ʛʘʙʘʨʠʪʥʳʡ ʨʘʟʤʝʨ 

ʪʦʯʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʬʦʨʤʘʪʘ ʠʥʜʠʢʘʪʦʨʘ ʨʘʚʥʳʤ 1 ʤʤ
2
. ʇʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ 

ʪʦʯʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʬʦʨʤʘʪʝ ʠʥʜʠʢʘʪʦʨʘ ʧʨʠ ʨʘʩʯʝʪʝ ʥʝ ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʮʠʬʨʦʚʦʛʦ ʟʥʘʢʘ ʚ ʬʦʨʤʘʪʝ ʩ ʚʠʜʦʤ ʤʘʪʨʠʮʳ 3ʭ5 ʧʨʠ ʛʘʙʘʨʠʪʥʦʤ ʨʘʟʤʝʨʝ 

ʬʦʨʤʘʪʘ (Sʬ), ʨʘʚʥʦʤ 15 ʤʤ
2 
(Sʬ = 15 ʤʤ

2
) ʦʧʨʝʜʝʣʷʝʤ: 

1) ʚʝʣʠʯʠʥʫ ʧʣʦʱʘʜʠ ʢʦʥʪʫʨʘ (Sʪʵ) ʠʟ ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

2) ʚʝʣʠʯʠʥʫ ʧʣʦʱʘʜʠ çʦʢʥʘè (Sʦʢ) ʠʟ ʥʝ ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

3) ʚʝʣʠʯʠʥʫ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ ʟʥʘʢʘ ʧʦ ʬʦʨʤʫʣʝ [3]: 

Sʦʙʥ = (Sʪʵ ʭ Sʦʢ):(Sʪʵ + Sʦʢ); 

4) ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ [3] ʧʦ ʰʠʨʠʥʝ (ʂʨ.ʩ.ʰ. 
= a/b) ʠ ʧʦ ʚʳʩʦʪʝ (ʂʨ.ʩ.ʚ. = c/d) ʟʥʘʢʘ; 

5) ʢʦʵʬʬʠʮʠʝʥʪ 
ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ 

ʟʥʘʢʘ: ʂʨ.ʩ.ʟʥ. 

= ʂʨ.ʩ.ʚ. ʭ 

ʂʨ.ʩ.ʰ.; 

6) ʚʝʣʠʯʠʥʫ 
ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʧʣʦʱʘʜʠ 

ʨʘʟʣʠʯʝʥʠʷ 

ʟʥʘʢʘ [3]: Sʨʟʣ 

= Sʦʙʥ/ʂʨ.ʩ.ʟʥ. 

ʇʦ ʯʠʩʣʫ (n) 

ʚʳʩʚʝʯʝʥʥʳʭ ʪʦʯʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʬʦʨʤʘʪʝ 

ʟʥʘʢʘ (ʨʠʩ. 1 ʙ) 

ʦʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʫ 

ʧʣʦʱʘʜʠ ʢʦʥʪʫʨʘ ʝʛʦ 

(Sʪʵ = n x s) ʠ ʟʘʥʦʩʠʤ 

ʝʝ ʚ ʪʘʙʣʠʮʫ ˉ 1, 

ʢʦʣʦʥʢʘ 4 (ʨʠʩ. 2) ʜʣʷ ʚʩʝʭ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ. 

ʇʦ ʦʩʪʘʚʰʝʤʫʩʷ ʯʠʩʣʫ ʥʝ ʚʳʩʚʝʯʝʥʥʳʭ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʬʦʨʤʘʪʝ ʟʥʘʢʘ (ʨʠʩ. 

1 ʙ) ʦʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʫ ʧʣʦʱʘʜʠ çʦʢʥʘè ʝʛʦ (Sʦʢ = Sʬ-Sʪʵ) ʠ ʟʘʥʦʩʠʤ ʝʝ ʚ ʪʘʙʣʠʮʫ 

ˉ 1, ʢʦʣʦʥʢʘ 5 (ʨʠʩ. 2) ʜʣʷ ʚʩʝʭ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ. 

ʆʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʫ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʧʦ 

ʬʦʨʤʫʣʝ [3]: Sʦʙʥ = (Sʪʵ ʭ Sʦʢ):(Sʪʵ + Sʦʢ) = (Sʪʵ ʭ Sʦʢ) : Sʬ ʠ ʟʘʥʦʩʠʤ ʝʝ ʚ ʪʘʙʣʠʮʫ 

 ̄1, ʢʦʣʦʥʢʘ 6 (ʨʠʩ. 2). 

ʆʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦ ʰʠʨʠʥʝ ʟʥʘʢʘ [3] ʜʣʷ 

ʮʠʬʨ 0 ʠ 8: 

ʂʨ.ʩ.ʰ. = a/b, ʛʜʝ, ʘ = 2s, 

ʠ b = s (ʨʠʩ. 3, ʨʠʩ. 2, 

ʢʦʣʦʥʢʘ 7), ʧʨʠ s = 1 ʤʤ
2
. 

ʆʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦ ʰʠʨʠʥʝ ʟʥʘʢʘ ʜʣʷ ʮʠʬʨ 

1, 2, 3, 5, 7 (ʨʠʩ. 1 ʙ), ʫ 

ʢʦʪʦʨʳʭ ʚʪʦʨʘʷ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʣʠʥʠʷ ʠʟ 
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ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʩʫʪʩʪʚʫʝʪ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʡ ʠʟʤʝʨʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ b, ʠ 

ʬʦʨʤʫʣʘ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ: ʂʨ.ʩ.ʰ. = a/b = a/a = 1, ʧʨʠ b = a [3]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʠʟʤʝʨʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ (ʘ) ʦʪ ʦʜʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦ 

ʛʨʘʥʠʮʳ ʟʥʘʢʘ (ʨʠʩ. 3), ʠ ʠʟʤʝʨʷʝʪʩʷ ʪʦ ʞʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʡ ʞʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ 

ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʘʢʞʝ ʜʦ ʛʨʘʥʠʮʳ ʟʥʘʢʘ (b = ʘ), ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʪʦʨʦʡ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʆʪʩʫʪʩʪʚʠʝ ʚʪʦʨʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ 

ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʥʘʢʘ ʵʢʚʠʚʘʣʝʥʪʥʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʝʝ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ 

ʨʘʩʩʪʦʷʥʠʠ, ʥʝ ʦʢʘʟʳʚʘʶʱʝʤ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʣʠʯʝʥʠʝ ʦʜʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ ʠʟ 

ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

ʨʘʚʝʥ: ʂʨ.ʩ.ʰ. = 1. 

ʆʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʰʠʨʠʥʝ 

ʟʥʘʢʘ [3] ʜʣʷ ʮʠʬʨ 4, 9 ʠ 6 (ʨʠʩ. 1 ʙ), ʫ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʝʪ (ʨʠʩ. 3 ï ʩʣʘʙʦ 

ʟʘʪʝʤʥʝʥʥʳʝ ʪʦʯʝʯʥʳʝ ʵʣʝʤʝʥʪʳ) ʚʝʨʪʠʢʘʣʴʥʘʷ ʣʠʥʠʷ ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʣʝʚʘ ʚ 

ʥʠʞʥʝʡ ʧʦʣʦʚʠʥʝ ʟʥʘʢʘ (ʮʠʬʨʳ 4 ʠ 9) ʠ ʩʧʨʘʚʘ ʚ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʝ ʟʥʘʢʘ (ʮʠʬʨʘ 6). 

ʜʣʷ ʮʠʬʨ 4 ʠ 9: 

a) ʠʟʤʝʨʷʝʪʩʷ ʩʫʤʤʘʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (ʘ+ʘ) ʦʪ ʧʨʘʚʦʡ ʥʠʞʥʝʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ 
ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦ ʛʨʘʥʠʮʳ ʟʥʘʢʘ (ʘ) ʠ ʦʪ ʧʨʘʚʦʡ ʚʝʨʭʥʝʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ 

ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦ ʛʨʘʥʠʮ ʟʥʘʢʘ (ʘ); 

b) ʠʟʤʝʨʷʝʪʩʷ ʩʫʤʤʘʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (a+b) ʦʪ ʧʨʘʚʦʡ ʥʠʞʥʝʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ 

ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦ ʛʨʘʥʠʮʳ ʟʥʘʢʘ (ʘ) ʠ ʦʪ ʧʨʘʚʦʡ ʚʝʨʭʥʝʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ 

ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦ ʛʨʘʥʠʮ ʟʥʘʢʘ (b).  

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʰʠʨʠʥʝ ʟʥʘʢʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

[3]: ʂʨ.ʩ.ʰ. = (ʘ+a): (a+b), ʛʜʝ, a = 4s ʠ b = 3s (s = 1ʤʤ) ʠʣʠ ʂʨ.ʩ.ʰ. = 4 ʤʤ : 3ʤʤ = 1.33 

(ʨʠʩ. 2, ʪʘʙʣʠʮʘ ˉ 1, ʢʦʣʦʥʢʘ 7, ʩʪʨʦʢʠ ʩʥʠʟʫ 1 ʠ 6, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʊʘʢʘʷ ʞʝ ʚʝʣʠʯʠʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʰʠʨʠʥʝ ʟʥʘʢʘ (ʂʨ.ʩ.ʰ. = 1.14) ʙʫʜʝʪ ʨʘʚʥʘ 

ʠ ʜʣʷ ʮʠʬʨʳ 6 (ʨʠʩ. 1 ʙ, ʨʠʩ. 2, ʪʘʙʣʠʮʘ ˉ 7, ʢʦʣʦʥʢʘ 7, ʩʪʨʦʢʘ 4 ʩʥʠʟʫ). 

ʆʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ ʟʥʘʢʘ 

ʜʣʷ ʮʠʬʨ 2, 3, 5, 6, 8 ʠ 9 (ʨʠʩ. 1 ʙ, ʨʠʩ. 3): 

ʂʨ.ʩ.ʚ. = c/d, ʛʜʝ, c = 2s ʠ d = s, ʂʨ.ʩ.ʚ. = 2s : s = 2.00 (ʨʠʩ. 2, ʪʘʙʣʠʮʘ ˉ 1, ʩʪʨʦʢʠ 

ʩʥʠʟʫ 8, 7, 5, 4, 2, 1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʣʦʥʢʘ 8). 

ʆʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ ʜʣʷ 

ʟʥʘʢʘ 0: 

ʂʨ.ʩ.ʚ. = c*/d*, ʛʜʝ, c* = 4s ʠ d* = 3s (ʨʠʩ. 22), ʂʨ.ʩ.ʚ. = 4s:3s = 1.33 (ʨʠʩ. 2, ʪʘʙʣʠʮʘ 

ˉ 1, ʩʪʨʦʢʘ 10 ʩʥʠʟʫ, ʢʦʣʦʥʢʘ 8). 

ɺʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ ʜʣʷ ʟʥʘʢʦʚ 4 ʠ 7: 

ʂʨ.ʩ.ʚ. = c/d = 1 (ʧʨʠ d = c). 

ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ ʫ ʟʥʘʢʦʚ 1 ʠ 7 

ʨʘʚʝʥ 1: ʂʨ.ʩ.ʚ. = 1, ʂʨ.ʩ.ʰ. = 1. 

ɺ ʥʘʯʝʨʪʘʥʠʷʭ ʟʥʘʢʦʚ 1 ʠ 7 ʥʝʪ ʚʪʦʨʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʣʠʥʠʡ, 

ʫʭʫʜʰʘʶʱʠʭ ʚʦʩʧʨʠʷʪʠʝ ʠʭ. 

ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ 

ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʰʠʨʠʥʝ ʟʥʘʢʘ ʥʘ ʚʝʣʠʯʠʥʫ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ ʟʥʘʢʘ [3]: ʂʨ.ʩ.ʟʥ. = ʂʨ.ʩ.ʰ. ʭ 

ʂʨ.ʩ.ʚ. ʆʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ 

(ʂʨ.ʩ.ʟʥ.) ʠ ʟʘʥʦʩʠʤ ʠʭ ʚ ʪʘʙʣʠʮʫ ˉ 1 (ʨʠʩ. 2, ʢʦʣʦʥʢʘ 9). 

ʆʧʨʝʜʝʣʷʝʤ ʚʝʣʠʯʠʥʫ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʟʥʘʢʘ (Sʨʟʣ = 

Sʦʙʥ/ʂʨ.ʩ.ʟʥ.) - ʨʠʩ. 2, ʪʘʙʣʠʮʘ ˉ 1, ʢʦʣʦʥʢʘ 10. ɺʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ 

ʨʘʟʣʠʯʝʥʠʷ ʟʥʘʢʘ (Sʨʟʣ) ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʳ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ 

ʟʥʘʢʘ (Sʦʙʥ) ʥʘ ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ (ʂʨ.ʩ.ʟʥ.). 

ʏʝʤ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ, ʪʝʤ 

ʟʥʘʯʠʪʝʣʴʥʝʝ ʫʤʝʥʴʰʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʟʥʘʢʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠʯʠʥʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ ʝʛʦ. ʇʨʠ ʚʝʣʠʯʠʥʝ 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ ʟʥʘʢʘ (ʮʠʬʨʘ 8), ʨʘʚʥʦʡ Sʦʙʥ = 2.95 ʤʤ
2
, 



 

27 

 

ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʫʤʝʥʴʰʠʣʘʩʴ ʚ 4 ʨʘʟʘ, ʜʦ 0.74 ʤʤ
2
, ʧʨʠ 

ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ ʨʘʚʥʦʡ 4.00 (ʨʠʩ. 2, ʪʘʙʣʠʮʘ 

ˉ 1, ʩʪʨʦʢʘ 2 ʩʥʠʟʫ). ʀ ʪʦʣʴʢʦ ʫ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ 1 ʠ 7, ʫ ʢʦʪʦʨʳʭ ʢʦʵʬʬʠʮʠʝʥʪ 

ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ ʨʘʚʝʥ 1, ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ 

ʨʘʟʣʠʯʝʥʠʷ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ (Sʦʙʥ = Sʨʟʣ).  

ɽʩʣʠ ʧʝʨʝʚʝʩʪʠ ʮʠʬʨʦʚʳʝ ʟʥʘʢʠ ʥʘ ʙʫʢʚʳ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, 

ʢʘʢʦʝ ʙʦʣʴʰʦʝ ʦʪʣʠʯʠʝ ʧʦ ʨʘʟʣʠʯʝʥʠʶ ʫ ʙʫʢʚ ʚ ʪʘʙʣʠʮʝ ʉʠʚʮʝʚʘ: ɹ (ʘʥʘʣʦʛ ʮʠʬʨʳ 6 ï 

Sʨʟʣ = 0.90 ʤʤ
2
) ʠ ʅ (ʘʥʘʣʦʛ ʮʠʬʨʳ 4 ï Sʨʟʣ = 2.71 ʤʤ

2
). ɽʱʝ ʭʫʞʝ ʚʦʩʧʨʠʷʪʠʝ ʟʥʘʢʘ 

ʥʘ ʩʪʘʜʠʠ ʨʘʟʣʠʯʝʥʠʷ ʫ ʙʫʢʚʳ ɺ (ʘʥʘʣʦʛ ʮʠʬʨʳ 8), ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʥʝʢʦʪʦʨʳʭ 

ʪʘʙʣʠʮʘʭ, ʫ ʢʦʪʦʨʦʡ Sʨʟʣ = 0.74 ʤʤ
2
. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʥʝ ʫʜʠʚʣʷʪʴʩʷ, ʯʪʦ ʚ ʦʜʥʦʡ ʪʦʡ 

ʞʝ ʩʪʨʦʢʝ ʙʫʢʚʘ ʅ ʦʧʦʟʥʘʝʪʩʷ, ʘ ʙʫʢʚʘ ɹ ʯʘʩʪʦ ʥʝ ʦʧʦʟʥʘʝʪʩʷ. ɽʩʣʠ ʙʳ ʚ ʪʘʙʣʠʮʝ 

ʉʠʚʮʝʚʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʫʢʚʘ ɻ (ʘʥʘʣʦʛ ʧʦ ʥʘʯʝʨʪʘʥʠʶ ʮʠʬʨʳ 7), ʪʦ ʦʥʘ ʙʳ 

ʦʧʦʟʥʘʚʘʣʘʩʴ ʣʫʯʰʝ ʚʩʝʭ ʜʨʫʛʠʭ ʙʫʢʚ ʪʘʙʣʠʮʳ (Sʨʟʣ = 3.73 ʤʤ
2
). 

 

ʎʠʬʨʦʚʳʝ ʟʥʘʢʠ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʘʪʘ ʩ ʚʠʜʦʤ ʤʘʪʨʠʮʳ 3ʭ3 

ʅʝʚʦʟʤʦʞʥʦ ʧʨʠ ʥʘʯʝʨʪʘʥʠʠ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʘʨʘʙʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʫʩʪʨʘʥʠʪʴ ʚʣʠʷʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ ʥʘ ʚʝʣʠʯʠʥʫ 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ ʟʥʘʢʘ 

ʩʪʨʝʤʠʪʩʷ ʢ ʚʝʣʠʯʠʥʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʝʛʦ. ʅʦ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʘʢʠʭ ʟʥʘʢʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʧʣʦʱʘʜʴ çʦʢʥʘè, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʤʝʞʜʫ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ çʦʢʥʘè ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʬʦʨʤʘʪʘ ʟʥʘʢʘ. ʏʪʦʙʳ ʫ 

ʢʘʞʜʦʛʦ ʮʠʬʨʦʚʦʛʦ ʟʥʘʢʘ ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ (Sʦʙʥ) ʙʳʣʘ 

ʙʳ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ (Sʨʟʣ) ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ 

ʧʣʦʱʘʜʠ çʦʢʥʘè, ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʥʘʯʝʨʪʘʥʠʝ ʟʥʘʢʦʚ. 

ʅʘʯʝʨʪʘʥʠʝ ʢʦʥʪʫʨʘ ʣʶʙʦʛʦ ʮʠʬʨʦʚʦʛʦ ʟʥʘʢʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʠʟ ʦʜʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʦʜʥʦʡ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ. ʉʦʢʨʘʱʝʥʠʝ ʦʪʦʙʨʘʞʘʝʤʳʭ ʣʠʥʠʡ ʚʦ ʚʩʝʭ ʟʥʘʢʘʭ ʮʠʬʨʦʚʦʛʦ 

ʘʣʬʘʚʠʪʘ ʜʦ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʯʠʩʣʘ (ʧʦʜʦʙʥʦ ʮʠʬʨʦʚʳʤ ʟʥʘʢʘʤ 1 ʠ 7 (ʨʠʩ. 

1 ʙ)) ʧʨʠʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʠʭ ʨʘʟʣʠʯʝʥʠʷ. ɺʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ 

ʨʘʟʣʠʯʝʥʠʷ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʙʫʜʝʪ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠʭ. ʈʘʚʝʥʩʪʚʦ ʚʝʣʠʯʠʥ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ (Sʦʙʥ = Sʨʟʣ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʚʝ ʩʪʘʜʠʠ 

ʚʦʩʧʨʠʷʪʠʷ ʟʥʘʢʘ ï ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʨʘʟʣʠʯʝʥʠʝ ʩʣʠʚʘʶʪʩʷ ʚ ʦʜʥʫ ʩʪʘʜʠʶ, ʥʘ ʢʦʪʦʨʦʡ 

ʦʧʝʨʘʪʦʨ ʚʳʜʝʣʷʝʪ ʵʣʝʤʝʥʪʳ ʟʥʘʢʘ. 

ʈʘʟʣʠʯʝʥʠʝ ʟʥʘʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ. ɺʨʝʤʷ 

ʦʧʦʟʥʘʥʠʷ ʟʥʘʢʘ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʘʣʬʘʚʠʪʘ, ʫ ʚʩʝʭ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʢʦʪʦʨʦʛʦ ʚʝʣʠʯʠʥʘ 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ ʙʳʣʘ ʙʳ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʟʥʘʢʘ, ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʟʤʝʥʠʪʴ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ 

[4], ʚ ʢʦʪʦʨʦʤ ʙʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʥʝʫʧʨʘʚʣʷʝʤʳʝ ʪʦʯʝʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʦʩʪʦʷʥʥʦ 

ʚʭʦʜʷʱʠʝ ʚ ʧʣʦʱʘʜʴ çʦʢʥʘè ʟʥʘʢʘ ʧʨʠ ʝʛʦ ʥʘʯʝʨʪʘʥʠʠ. ʊʘʢʦʡ ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩ 4 ʘ, ʚʩʝ ʪʦʯʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʥʘʢʦʚ. 

ʅʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ ʬʦʨʤʘʪʘ ʩ ʚʠʜʦʤ ʤʘʪʨʠʮʳ 3ʭ3 ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ 10 

ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ (ʨʠʩ. 4 ʙ), ʫ ʢʦʪʦʨʳʭ ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ 

ʟʥʘʢʘ ʙʫʜʝʪ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ ʟʥʘʢʘ [3]. ɺʩʝ ʟʥʘʢʠ 

ʥʦʚʦʛʦ ʮʠʬʨʦʚʦʛʦ ʘʣʬʘʚʠʪʘ ʠʤʝʶʪ ʧʦ ʨʘʚʥʦʤʫ ʯʠʩʣʫ (n = 5) ʚʳʩʚʝʯʝʥʥʳʭ ʪʦʯʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 4 ʙ). ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʯʝʨʪʘʥʠʷ ʟʥʘʢʦʚ 

ʫʤʝʥʴʰʝʥ ʜʦ ʤʠʥʠʤʫʤʘ (ʂʨ.ʩ.ʟʥ. = 1). ɼʣʷ ʣʫʯʰʝʛʦ ʨʘʟʣʠʯʝʥʠʷ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʚʝʣʠʯʠʥʫ ʪʦʯʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ (Sʬ = 

15 ʤʤ
2
) ʜʦ ʚʝʣʠʯʠʥʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ ʠʟ ʧʷʪʠ ʚʳʩʚʝʪʠʚʰʠʭʩʷ 



 

28 

 

ʵʣʝʤʝʥʪʦʚ ʚ ʟʥʘʢʝ (Sʪʵ = 7.5 ʤʤ
2
) ʙʫʜʝʪ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʧʣʦʱʘʜʠ çʦʢʥʘè (Sʦʢ = 

7.5 ʤʤ
2
). ɺʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ çʦʢʥʘè (Sʦʢ) ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʧʣʦʱʘʜʠ ʠʟ ʥʝ 

ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʯʝʪʳʨʝʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʣʦʱʘʜʠ ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ ʪʦʯʝʯʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʬʦʨʤʘʪʘ 3ʭ3. ʇʨʠ ʨʘʚʝʥʩʪʚʝ 

ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʠ ʢʦʥʪʫʨʘ ʟʥʘʢʘ ʠ 

ʧʣʦʱʘʜʠ çʦʢʥʘè ʟʥʘʢʘ (Sʪʵ = Sʦʢ), 

ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʟʥʘʢʘ ʨʘʚʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʚʝʣʠʯʠʥʝ (ʨʠʩ. 5, ʪʘʙʣʠʮʘ ˉ 2, ʩʪʨʦʢʘ 2 

ʩʥʠʟʫ). ɺʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʟʥʘʢʦʚ (ʚ ʬʦʨʤʘʪʝ 

3ʭ3) ʩ ʧʦʩʪʦʷʥʥʳʤ ʯʠʩʣʦʤ ʪʦʯʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (n = 5) ʚ ʢʦʥʪʫʨʝ ʠʭ ʨʘʚʥʘ 

ʚʝʣʠʯʠʥʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʟʥʘʢʦʚ: Sʨʟʣ = Sʦʙʥ: 

ʂʨ.ʩ.ʟʥ. = Sʦʙʥ, ʧʨʠ ʂʨ.ʩ.ʟʥ. = 1. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʛʘʙʘʨʠʪʥʦʤ ʨʘʟʤʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, 

ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʚʩʝʭ ʟʥʘʢʦʚ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʚʝʣʠʯʠʥʳ (ʨʠʩ. 5, ʪʘʙʣʠʮʘ ˉ 2, ʩʪʨʦʢʘ 2 ʩʥʠʟʫ), ʨʘʚʥʦʡ ʚʝʣʠʯʠʥʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʦʜʥʦʡ ʣʠʰʴ ʮʠʬʨʳ 7 ʘʨʘʙʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʨʠʩ. 2, ʪʘʙʣʠʮʘ 

ˉ 1, ʩʪʨʦʢʘ 3 ʩʥʠʟʫ). ʎʠʬʨʳ 1 ʠ 7 ʘʨʘʙʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʤʝʶʪ ʤʠʥʠʤʘʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ (ʂʨ.ʩ.ʟʥ. = 1), ʢʘʢ ʠ ʚʩʝ ʟʥʘʢʠ ʮʠʬʨʦʚʦʛʦ 

ʘʣʬʘʚʠʪʘ ʩ ʧʦʩʪʦʷʥʥʳʤ ʯʠʩʣʦʤ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʥʠʭ. ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʥʘʯʝʨʪʘʥʠʷ ʟʥʘʢʦʚ ʤʘʢʩʠʤʘʣʴʥʘ. 

ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʥʘʢʘ ʘʨʘʙʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʪʨʠʯʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʚ 

ʬʦʨʤʘʪʝ ʤʘʪʨʠʮʳ 3ʭ5 (ʨʠʩ. 1 ʙ) ʪʨʝʙʫʝʪʩʷ ʨʘʟʣʠʯʠʪʴ ʚʩʝ ʪʦʯʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʟʥʘʢʝ. 

ʇʨʠ ʥʝ ʨʘʟʣʠʯʝʥʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʪʦʯʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʦʟʥʠʢʘʝʪ ʦʰʠʙʢʘ ʚ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʥʘʢʘ. ʅʘʧʨʠʤʝʨ, ʮʠʬʨʫ 9 ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʮʠʬʨʫ 3, 

ʮʠʬʨʫ 5 ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʮʠʬʨʫ 9 ʠ ʪ. ʜ. ɺʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʧʣʦʱʘʜʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʥʘʢʘ (Sʠʜʥ) ʙʫʜʝʪ ʨʘʚʥʘ ʯʘʩʪʥʦʤʫ ʦʪ ʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʟʥʘʢʘ (Sʨʟʣ) ʥʘ ʯʠʩʣʦ (n) ʚʠʟʫʘʣʴʥʦ ʨʘʟʣʠʯʠʤʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʟʥʘʢʝ. 

ɺ ʮʠʬʨʦʚʦʤ ʘʣʬʘʚʠʪʝ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʘʪʘ ʩ ʚʠʜʦʤ ʤʘʪʨʠʮʳ 3ʭ3 ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʤʝʥʝʝ ʟʘʚʠʩʠʤʘ ʦʪ ʥʝʨʘʟʣʠʯʝʥʠʷ ʦʜʥʦʛʦ ʪʦʯʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

ʆʜʥʘʢʦ, ʜʘʞʝ ʧʨʠʥʷʚ ʚʝʣʠʯʠʥʫ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʟʥʘʢʘ (Sʠʜʥ) 

ʚ ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝʡ (ʧʨʠ n = 5) ʚʝʣʠʯʠʥʳ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʟʥʘʢʘ 

(Sʨʟʣ), ʧʦʣʫʯʘʝʤ ʣʫʯʰʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ, ʯʝʤ ʫ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʘʨʘʙʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʋʣʫʯʰʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘʯʝʨʪʘʥʠʷ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʩ ʚʠʜʦʤ 

ʤʘʪʨʠʮʳ 3ʭ3 ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ 
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ʦʪʦʙʨʘʞʝʥʠʷ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʥʠ ʥʝ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʛʣʘʟʦʤ (ʨʠʩ. 4 ʚ, ʛ). ɿʘ ʩʯʝʪ ʥʝʙʦʣʴʰʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʢʘʢ ʚʝʣʠʯʠʥʳ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ ʟʥʘʢʘ, ʪʘʢ ʠ ʚʝʣʠʯʠʥʳ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ 

ʟʥʘʢʘ (Sʪʵ = 5ʪ.ʵ. = 8.35 ʤʤ
2
, Sʬ-Sʪʵ = Sʦʢ = 6.68 ʤʤ

2
), ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʧʣʦʱʘʜʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʥʘʢʘ ʚʦʟʨʘʩʪʘʝʪ (ʨʠʩ. 5, ʪʘʙʣʠʮʘ ˉ 2, ʩʪʨʦʢʘ 1 ʩʥʠʟʫ). ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤ ʟʥʘʢʠ ʥʝ ʧʦ ʪʦʯʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ (n = 5), ʘ ʧʦ ʜʚʫʤ 

ʣʠʥʠʷʤ (n = 2), ʦʙʨʘʟʫʶʱʠʤ ʢʦʥʪʫʨ ʟʥʘʢʘ. 
 

ʎʠʬʨʦʚʳʝ ʟʥʘʢʠ ʥʘ ʦʩʥʦʚʝ 32-ʭʵʣʝʤʝʥʪʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ [5] 

ʅʘʠʣʫʯʰʠʤ ʚʦʩʧʨʠʷʪʠʝʤ ʟʥʘʢʦʚ ʥʘ ʩʪʘʜʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʪʘʢʦʡ 

ʮʠʬʨʦʚʦʡ ʘʣʬʘʚʠʪ, ʥʘʯʝʨʪʘʥʠʝ ʣʶʙʦʛʦ ʠʟ ʟʥʘʢʦʚ ʢʦʪʦʨʦʛʦ ʧʨʠ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʬʠʛʫʨʫ, ʚʠʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʝʜʠʥʩʪʚʝʥʥʳʤ ʟʘʤʢʥʫʪʳʤ 

ʢʦʥʪʫʨʦʤ, ʢʦʪʦʨʳʡ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʠʟ ʟʥʘʢʦʚ ʮʠʬʨʦʚʦʛʦ ʘʣʬʘʚʠʪʘ. 

ʇʨʠʯʝʤ ʥʠ ʦʜʠʥ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʩʚʝʪʠʚʰʠʡʩʷ ʵʣʝʤʝʥʪ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ, ʥʝ 

ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʚʳʩʚʝʪʠʚʰʝʡʩʷ ʬʠʛʫʨʝ, ʥʝ ʜʦʣʞʝʥ ʚʳʟʳʚʘʪʴ ʩʦʤʥʝʥʠʷ ʚ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʪʦʡ ʬʠʛʫʨʳ, ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʦʡ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʟʥʘʢʦʤ ʮʠʬʨʦʚʦʛʦ 

ʘʣʬʘʚʠʪʘ. ʊʦʯʥʦ ʪʘʢʞʝ, ʥʠ ʦʜʠʥ ʥʝ ʚʳʩʚʝʪʠʚʰʠʡʩʷ ʵʣʝʤʝʥʪ ʚ ʚʳʩʚʝʪʠʚʰʝʡʩʷ ʬʠʛʫʨʝ 

ʥʝ ʜʦʣʞʝʥ ʚʳʟʳʚʘʪʴ ʩʦʤʥʝʥʠʷ ʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʪʦʡ ʬʠʛʫʨʳ, ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʦʡ 

ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʟʥʘʢʦʤ ʮʠʬʨʦʚʦʛʦ ʘʣʬʘʚʠʪʘ. 

ʅʘʯʝʨʪʘʥʠʝ ʣʶʙʦʛʦ ʟʥʘʢʘ ʪʘʢʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʘʣʬʘʚʠʪʘ ʧʨʠ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʚʠʟʫʘʣʴʥʦ 

ʦʪʦʙʨʘʞʝʥʦ ʬʠʛʫʨʦʡ, ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ 

ʠʟ ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ 

(Sʪʵ) ʢʦʪʦʨʦʡ ʙʳʣʘ ʙʳ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ 

ʧʣʦʱʘʜʠ çʦʢʥʘè (Sʦʢ) ʠʟ ʥʝ 

ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ 

ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ (Sʪ.ʵ. = Sʦʢ). ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʟʥʘʢʘ ʙʫʜʝʪ ʨʘʚʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʜʣʷ ʜʘʥʥʦʛʦ ʛʘʙʘʨʠʪʥʦʛʦ 

ʨʘʟʤʝʨʘ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ ʟʥʘʯʝʥʠʶ: 

Sʦʙʥ = (Sʪ.ʵ. ʭ Sʦʢ) : (Sʪ.ʵ. + Sʦʢ) = Sʬ/4. 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʝʩʷʪʴ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʣʦʩʢʦʩʪʴ ʚ ʚʠʜʝ ʢʚʘʜʨʘʪʘ 

(ʨʠʩ. 6) ʥʘʥʝʩʪʠ ʜʠʘʛʦʥʘʣʠ ʢʚʘʜʨʘʪʘ ʠ 

ʣʠʥʠʠ ʠʟ ʫʛʣʦʚ ʢʚʘʜʨʘʪʘ ʥʘ ʩʝʨʝʜʠʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʵʪʠʭ ʫʛʣʦʚ ʩʪʦʨʦʥʘʤ 

ʢʚʘʜʨʘʪʘ [5]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʩʝʯʝʥʠʡ ʣʠʥʠʡ, ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ ʮʠʬʨʦʚʦʛʦ 

ʬʦʨʤʘʪʘ ʩʬʦʨʤʠʨʦʚʘʥʳ 32 ʵʣʝʤʝʥʪʘ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʪʦʨʦʥʘʤʠ ʢʚʘʜʨʘʪʘ 

ʧʣʦʩʢʦʩʪʠ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʥʪʫʨʳ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ (ʨʠʩ. 7ʘ, ʙ). 

ɹʝʟ ʫʯʝʪʘ ʚʝʣʠʯʠʥʳ ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ (ʨʠʩ. 7ʚ, ʛ) 

ʧʘʨʘʤʝʪʨʳ ʚʦʩʧʨʠʷʪʠʷ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʥʘ ʩʪʘʜʠʠ ʦʙʥʘʨʫʞʝʥʠʷ, ʨʘʟʣʠʯʝʥʠʷ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʨʠʩ. 7 ʚ, ʪʘʙʣʠʮʘ ˉ 3): Sʦʙʥ = 

Sʨʟʣ = Sʠʜʥ = Sʬ/4 [5]. ɺʝʣʠʯʠʥʫ ʧʣʦʱʘʜʠ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ (Sʬ) ʚ ʚʠʜʝ ʢʚʘʜʨʘʪʘ 

(ʨʠʩ. 7 ʚ) ʧʨʠʥʠʤʘʝʤ ʨʘʚʥʦʡ 3.88 ʤʤ ʭ 3.88 ʤʤ (Sʬ = 15.0 ʤʤ
2
). 
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ɺʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ ʠʟ ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ 

ʦʪʦʙʨʘʞʝʥʠʷ (Sʵʦ = 7.50 ʤʤ
2
) ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ 

ʧʣʦʱʘʜʠ ʠʟ ʥʝ ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ (Sʦʢ = 

7.50 ʤʤ
2
) ʙʝʟ ʫʯʝʪʘ ʚʝʣʠʯʠʥʳ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ. 

ɺʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ 

ʟʥʘʢʘ ʨʘʚʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ: 

Sʦʙʥ ʤʘʢʩ = (Sʵʦ ʭ Sʦʢ) : (Sʵʦ +Sʦʢ) = Sʬ/4 = 

3.75 ʤʤ
2
 (ʨʠʩ. 7 ʜ, ʪʘʙʣʠʮʘ ˉ 3). 

ʇʨʠ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʮʠʬʨʦʚʦʛʦ ʟʥʘʢʘ ʨʘʚʥʦʡ 1 (ʂʨ.ʩ.ʟʥ. = 

1), ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘʯʝʨʪʘʥʠʝʤ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʬʠʛʫʨʳ, ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ 

ʨʘʟʣʠʯʝʥʠʷ ʟʥʘʢʘ (Sʨʟʣ) ʙʫʜʝʪ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ ʟʥʘʢʘ: (Sʦʙʥ) 

: Sʨʟʣ = Sʦʙʥ = 7.50 ʤʤ
2
. 

ɸ ʧʨʠ ʚʝʣʠʯʠʥʝ ʚʠʟʫʘʣʴʥʦ ʥʝʨʘʟʣʠʯʠʤʳʭ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʠʛʫʨ ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ (ʨʠʩ. 7 ʚ, ʛ), ʯʠʩʣʦ 

ʵʣʝʤʝʥʪʦʚ, ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʭ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʮʠʬʨʦʚʳʤ ʟʥʘʢʦʤ, ʨʘʚʥʦ 1 (n = 1). ɺʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʟʥʘʢʘ (Sʠʜʥ) ʙʫʜʝʪ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʝʛʦ (Sʠʜʥ = 

Sʨʟʣ:n = Sʨʟʣ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʙʫʢʚʳ, ʠʤʝʶʱʠʝ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʠ ʠʭ ʥʘʯʝʨʪʘʥʠʠ ʚ 

ʪʘʙʣʠʮʝ ʉʠʚʮʝʚʘ, ʠ ʮʠʬʨʦʚʳʝ ʟʥʘʢʠ ʩ ʥʘʯʝʨʪʘʥʠʝʤ, ʚ ʢʦʪʦʨʳʭ ʝʩʪʴ ʵʣʝʤʝʥʪʳ, 

ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʜʨʫʛ ʧʨʦʪʠʚ ʜʨʫʛʘ, ʠʤʝʶʪ ʨʘʟʣʠʯʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʧʨʠ 

ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʫʛʣʦʚʦʤ ʨʘʟʤʝʨʝ. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʪʘʙʣʠʮʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʦʩʪʨʦʪʳ 

ʟʨʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 8, ʨʠʩ. 9, ʨʠʩ. 10. 
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ʊʘʙʣʠʮʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʚʩʝ ʦʧʪʦʪʠʧʳ ʩ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʫʛʣʦʚʳʤ ʨʘʟʤʝʨʦʤ ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʦʝ 

ʚʦʩʧʨʠʷʪʠʝ ʧʦ ʩʪʨʦʢʝ. ʆʧʪʦʪʠʧʳ ʚ ʪʘʙʣʠʮʝ ʉʠʚʮʝʚʘ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʨʷʜʫ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʟʥʘʢʦʚ ʥʘ ʩʪʘʜʠʷʭ ʨʘʟʣʠʯʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʥʝ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʨʦʚʝʨʢʫ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʧʦ ʩʪʨʦʢʘʤ. ʏʪʦʙʳ 

ʧʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʪʦʪʠʧʦʚ ʥʝʣʴʟʷ ʙʳʣʦ ʟʘʧʦʤʥʠʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʦʧʪʦʪʠʧʳ ʥʝ ʚ ʪʘʙʣʠʮʝ, ʠʟʤʝʥʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʢʦʪʦʨʦʡ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʛʦʜʘʤʠ, ʘ 

ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ. ʇʨʦʩʪʝʡʰʝʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʥʠʪʦʨʘ ʩ ʮʠʬʨʦʚʦʡ ʢʣʘʚʠʘʪʫʨʦʡ ʣʝʛʢʦ 

ʩʦʟʜʘʪʴ. ʇʨʠ ʵʪʦʤ ʚʨʘʯ ʩʘʤ ʟʘʜʘʝʪ ʫʛʣʦʚʦʡ ʨʘʟʤʝʨ ʦʧʪʦʪʠʧʘ ʠ ʝʛʦ ʥʘʯʝʨʪʘʥʠʝ, 

ʧʨʦʚʝʨʷʷ ʦʩʪʨʦʪʫ ʟʨʝʥʠʷ ʧʘʮʠʝʥʪʘ. ʇʨʠ ʪʘʢʦʤ ʤʝʪʦʜʝ ʧʨʦʚʝʨʢʠ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ 

ʧʘʮʠʝʥʪʘ, ʦʰʠʙʦʯʥʦʝ ʦʧʦʟʥʘʥʠʝ ʦʧʪʦʪʠʧʘ ʦʟʥʘʯʘʝʪ ʧʨʝʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʩʪʨʦʪʳ 

ʟʨʝʥʠʷ ʫ ʥʝʛʦ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʄʦʙʠʣʴʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʦʚʝʱʝʥʠʷ 

ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ ʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ 

ɻʫʣʷʝʚ ʂ. ɸ. 
ɻʫʣʷʝʚ ʂ. ɸ. ʄʦʙʠʣʴʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ ʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ 

ɻʫʣʷʝʚ ʂʠʨʠʣʣ ɸʣʝʢʩʘʥʜʨʦʚʠʯ / Gulyaev Kirill  Alexandrovich ï ʩʪʫʜʝʥʪ, 

ʢʘʬʝʜʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʇʝʨʤʴ 

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ ʦ 

ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʩʫʱʝʩʪʚʫʶʱʠʡ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʝʨʚʠʩ çʕʈɸ-ɻʃʆʅɸʉʉè, ʚʳʷʚʣʝʥʳ ʝʛʦ ʥʝʜʦʩʪʘʪʢʠ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʠ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʵʪʦʡ 

ʩʠʩʪʝʤʦʡ. ʉʧʨʦʝʢʪʠʨʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ 

ʠʥʪʝʨʬʝʡʩʳ ʢʣʠʝʥʪʘ ʜʣʷ ʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠ web-ʢʣʠʝʥʪʘ ʜʣʷ ʨʘʙʦʪʳ 

ʜʠʩʧʝʪʯʝʨʘ. ʆʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʢʣʠʝʥʪʘ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʦʠʩʰʝʩʪʚʠʝ, ʵʢʩʪʨʝʥʥʳʝ ʩʣʫʞʙʳ. 
 

ʋɼʂ 004.9 
 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʩʧʝʢʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʦʩʩʠʠ, ʟʘ 2014 ʛʦʜ ʧʨʦʠʟʦʰʣʦ 200 ʪʳʩʷʯ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ (ɼʊʇ), ʚ ʢʦʪʦʨʳʭ ʧʦʛʠʙʣʦ 27 ʪʳʩʷʯ ʠ ʙʳʣʦ ʨʘʥʝʥʦ 250 

ʪʳʩʷʯ ʯʝʣʦʚʝʢ [1]. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʩʤʝʨʪʝʡ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʵʢʩʪʨʝʥʥʳʝ 
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ʩʣʫʞʙʳ ʥʝ ʫʩʧʝʚʘʶʪ ʚʦʚʨʝʤʷ ʧʨʠʙʳʪʴ ʥʘ ʤʝʩʪʦ ʧʨʦʠʩʰʝʩʪʚʠʷ ʧʦ ʧʨʠʯʠʥʝ 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ. 

ɺ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ ʠ ɽʚʨʦʧʝ ʜʝʡʩʪʚʫʶʪ ʩʠʩʪʝʤʳ ʵʢʩʪʨʝʥʥʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʨʠ ʘʚʘʨʠʷʭ. ɺ 2006 ʛʦʜʫ ʉʐɸ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ NG9-1-1, ʘ 

ʚ 2010 ʥʘʯʘʣʦʩʴ ʝʸ ʧʦʚʩʝʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ [2]. ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ 

ʚʥʝʜʨʝʥʘ ʧʨʦʛʨʘʤʤʘ eCall, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩ ʘʧʨʝʣʷ 2018 ʛʦʜʘ ʚʝʩʴ ʧʨʦʜʘʚʘʝʤʳʡ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʜʦʣʞʝʥ ʙʳʪʴ ʫʢʦʤʧʣʝʢʪʦʚʘʥ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ 

ʪʝʨʤʠʥʘʣʦʤ [3]. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ 

çʕʈɸ-ɻʃʆʅɸʉʉè, ʟʘʧʫʱʝʥʥʘʷ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ 1 ʷʥʚʘʨʷ 2015 ʛʦʜʘ. 

ʉʠʩʪʝʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʝʚʨʦʧʝʡʩʢʦʡ ʧʨʦʛʨʘʤʤʝ eCall ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʪʘʥʜʘʨʪʦʤ ɻʆʉʊ ʈ 54620ï2011. ʊʝʨʤʠʥʘʣ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʘʚʪʦʤʦʙʠʣʝ, ʜʦʣʞʝʥ 

ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ [4]: 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʧʝʨʝʜʘʯʘ ʢʦʦʨʜʠʥʘʪ ʠ ʚʨʝʤʝʥʠ ɼʊʇ; 

¶ ʜʘʥʥʳʝ ʦ ʪʷʞʝʩʪʠ ʘʚʘʨʠʠ; 

¶ ʜʚʫʭʩʪʦʨʦʥʥʷʷ ʛʨʦʤʢʘʷ ʩʚʷʟʴ. 

ʆʜʥʘʢʦ, ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʜʦʩʪʫʧʥʘ ʣʠʰʴ ʢʥʦʧʢʘ ʵʢʩʪʨʝʥʥʦʡ ʩʚʷʟʠ ʩ 

ʜʠʩʧʝʪʯʝʨʦʤ, ʘ ʩʘʤʘ ʩʠʩʪʝʤʘ ʥʝ ʩʧʦʩʦʙʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʪʴ ʬʘʢʪ ɼʊʇ, 

ʚʥʝʜʨʝʥʠʝ ʞʝ ʵʪʦʡ ʬʫʥʢʮʠʠ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʥʝ ʨʘʥʝʝ 2017 ʛʦʜʘ. ʆʪʩʫʪʩʪʚʠʝ ʜʘʥʥʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ, ʚʝʜʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʚʘʨʠʠ ʝʸ ʫʯʘʩʪʥʠʢʠ ʤʦʛʫʪ ʢʘʢ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʰʦʢʘ, ʪʘʢ ʠ ʧʦʣʫʯʠʪʴ ʪʨʘʚʤʳ, 

ʠʟ-ʟʘ ʯʝʛʦ ʟʘʪʨʫʜʥʷʝʪʩʷ ʚʳʟʦʚ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ. ʊʘʢʞʝ ʪʨʫʜʥʦʩʪʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪ ʚʨʝʤʷ ʧʨʠʝʟʜʘ ʥʘ ʤʝʩʪʦ ʧʨʦʠʩʰʝʩʪʚʠʷ. 

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʪʝʨʤʠʥʘʣ ʥʘ ʪʘʢʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ (ʊʉ), ʢʘʢ ʤʦʪʦʮʠʢʣ ʠʣʠ ʤʦʧʝʜ, ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ ʥʘ 

ʢʦʪʦʨʳʭ ʚʳʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʊʉ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ AS-IS (ʨʠʩ. 1), ʧʦʩʪʨʦʝʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʪʘʮʠʠ BPMN 

(Business Process Model and Notation) ʚ ʩʨʝʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Visual Paradigm, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʚʳʟʦʚʘ 

ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ. ʅʦ ʩʣʦʞʥʦʩʪʴ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʜʝʡʩʪʚʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʩʪʦʷʥʠʝʤ ʧʦʪʝʨʧʝʚʰʝʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʥʳʡ ʚʦʧʨʦʩ: ʢʘʢ ʦʧʝʨʘʪʠʚʥʦ ʩʦʦʙʱʠʪʴ 

ʵʢʩʪʨʝʥʥʳʤ ʩʣʫʞʙʘʤ ʦ ɼʊʇ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʧʨʠ ʵʪʦʤ 

ʤʠʥʠʤʠʟʠʨʦʚʘʚ ʫʯʘʩʪʠʝ ʚʦʜʠʪʝʣʷ ʠ ʧʘʩʩʘʞʠʨʦʚ, ʧʦʧʘʚʰʠʭ ʚ ʘʚʘʨʠʶ? ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʝʡ ʦʪʧʨʘʚʢʫ ʩʚʝʜʝʥʠʡ 

ʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʨʦʠʩʰʝʩʪʚʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʫʯʘʩʪʥʠʢʘ. ʇʨʠ ʵʪʦʤ 

ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʥʘ ʣʶʙʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʢʘʪʝʛʦʨʠʠ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʆʥʠ ʦʩʥʘʱʝʥʳ ʪʘʢʠʤʠ ʚʩʪʨʦʝʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ, ʢʘʢ 

GPS/ɻʃʆʅɸʉʉ-ʧʨʠʝʤʥʠʢ ʠ ʘʢʩʝʣʝʨʦʤʝʪʨ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʘʢʝʪʥʫʶ 

ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʠ ʩʦʚʝʨʰʘʪʴ ʚʭʦʜʷʱʠʝ ʠ ʠʩʭʦʜʷʱʠʝ ʚʳʟʦʚʳ. ɸ ʥʘʣʠʯʠʝ ʩʤʘʨʪʬʦʥʘ 

ʧʦʜ ʨʫʢʦʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʩʪʝʤʦʡ ʚ ʪʝʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ, 

ʥʘ ʢʦʪʦʨʳʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʥʫʞʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ çʕʈɸ-ɻʃʆʅɸʉʉè. 

ʅʘ ʜʠʘʛʨʘʤʤʝ TO-BE (ʨʠʩ. 2) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʩʠʩʪʝʤʳ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʚʳʧʦʣʥʠʪʴ ʚʦʜʠʪʝʣʶ ʠʣʠ ʧʘʩʩʘʞʠʨʘʤ, 

ʩʚʝʜʝʥʳ ʢ ʤʠʥʠʤʫʤʫ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʜʚʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 
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ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥʘ ʥʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ, 

ʧʦʵʪʦʤʫ ʩʧʠʩʦʢ ʟʘʜʘʯ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ 2 ʛʨʫʧʧʳ: 

1. ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ: 

1.1. ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʘʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

1.2. ʋʧʨʘʚʣʝʥʠʝ ʩʧʠʩʢʦʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

1.3. ʇʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠ ʩʨʘʙʘʪʳʚʘʥʠʡ ʩʠʩʪʝʤʳ. 

1.4. ʇʦʣʫʯʝʥʠʝ ʧʦʢʘʟʘʥʠʡ ʩ ʜʘʪʯʠʢʦʚ. 

1.5. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʧʦʢʘʟʘʥʠʡ. 

1.6. ʆʪʧʨʘʚʢʘ ʧʘʢʝʪʘ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ. 

1.7. ɺʦʟʤʦʞʥʦʩʪʴ ʨʫʯʥʦʛʦ ʚʳʟʦʚʘ ʦʧʝʨʘʪʦʨʘ. 

2. ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ: 

2.1. ɼʦʙʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. 

2.2. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʊʉ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

2.3. ʇʦʣʫʯʝʥʠʝ ʧʘʢʝʪʘ ʜʘʥʥʳʭ ʦʪ ʢʣʠʝʥʪʘ ʠ ʠʭ ʦʙʨʘʙʦʪʢʘ. 

2.4. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʫʜʦʙʥʦʡ ʜʣʷ ʜʠʩʧʝʪʯʝʨʘ ʬʦʨʤʝ. 

2.5. ʈʘʙʦʪʘ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ: 

2.5.1. ʇʨʦʩʤʦʪʨ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

2.5.2. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

2.5.3. ʇʨʦʩʤʦʪʨ ʩʧʠʩʢʘ ɼʊʇ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

2.5.4. ʇʦʠʩʢ: 

2.5.4.1. ʇʦ ʚʦʜʠʪʝʣʷʤ. 

2.5.4.2. ʇʦ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ. 

2.5.4.3. ʇʦ ʧʘʨʘʤʝʪʨʘʤ ɼʊʇ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʩʦʙʳʪʠʷ ɼʊʇ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʙʦʪʘʪʴ ʢʨʠʪʝʨʠʡ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʠ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ 

ʢʨʠʪʝʨʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʝʢʩ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ ʧʨʠ ɼʊʇ, ʢʦʪʦʨʳʡ ʦʧʠʩʘʥ ʚ 

ʧʫʥʢʪʝ 6.2.3 ɻʆʉʊ ʈ 54620ï2011 [5]. 

ʀʥʜʝʢʩ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ ʧʨʠ ɼʊʇ (ASI15) ï ʧʦʢʘʟʘʪʝʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 

ʚʦʟʤʦʞʥʫʶ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʝʨʮʠʦʥʥʳʭ ʧʝʨʝʛʨʫʟʦʢ ʥʘ ʣʠʮ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ɼʊʇ. 

ʀʥʜʝʢʩ ASI15 ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʡ: 
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ʛʜʝ (t2-t1) ï ʠʥʪʝʨʚʘʣ ʟʘʧʠʩʠ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʮʝʥʢʠ ʠʥʜʝʢʩʘ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ, 

ʧʨʠʥʠʤʘʝʤʳʡ ʨʘʚʥʳʤ 15 ʤʩ, 

ASI(t) ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ, 

ὥȟὥȟὥ ï ʢʦʤʧʦʥʝʥʪʳ ʫʩʢʦʨʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʯʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʚ ʤʝʩʪʝ ʢʨʝʧʣʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʩʥʦʚʥʳʭ ʦʩʝʡ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, 
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ὥȟὥȟὥ ï ʢʦʤʧʦʥʝʥʪʳ ʫʩʢʦʨʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʯʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʚ ʤʝʩʪʝ ʢʨʝʧʣʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʩʥʦʚʥʳʭ ʦʩʝʡ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʫʩʨʝʜʥʝʥʥʳʝ ʥʘ ʧʨʦʤʝʞʫʪʢʝ ʠʥʪʝʨʚʘʣʘ ŭ = 50 ʤʩ, 

ὥȟὥȟὥï ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʨʦʚʥʶ, ʥʠʞʝ ʢʦʪʦʨʦʛʦ ʨʠʩʢ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʤʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʫʩʢʦʨʝʥʠʡ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤʠ: 

ὥ ρςὫȟὥ ωὫȟὥ ρπὫ [6]. 

ɽʩʣʠ ʠʥʜʝʢʩ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ ASI15 ʨʘʚʝʥ ʠʣʠ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ASI15_TRESHOLD = 1,8, ʪʦ ʩʨʘʙʘʪʳʚʘʝʪ ʩʠʩʪʝʤʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʤʝʩʪʘ ʠ ʚʨʝʤʝʥʠ ɼʊʇ. 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʝʥʥʘʷ ʧʨʠ 

ʧʦʤʦʱʠ ER-ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 3). 
 

 
 

ʈʠʩ. 3. ER-ʜʠʘʛʨʘʤʤʘ 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ: 

1. ɺ ʢʘʯʝʩʪʚʝ ʉʋɹɼ ʙʳʣʘ ʚʳʙʨʘʥʘ PostgreSQL. 

2. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʙʳʣ ʚʳʙʨʘʥ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java ʩ 

ʥʘʙʦʨʦʤ ʤʝʪʦʜʦʣʦʛʠʡ Enterprise Edition, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ web-ʠʥʪʝʨʬʝʡʩʘ ʜʠʩʧʝʪʯʝʨʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ Google Web Toolkit. 

3. ɼʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʦʙʠʣʴʥʳʤ ʢʣʠʝʥʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ RESTful-ʩʝʨʚʠʩ, ʘ 

ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ ʬʦʨʤʘʪʝ JSON. 

4. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʦʜ ʢʘʞʜʫʶ ʧʣʘʪʬʦʨʤʫ ʙʳʣ ʚʳʙʨʘʥ 
ʩʦʙʩʪʚʝʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʜʣʷ Android ï Java, ʜʣʷ iOS ï Objective-C. 

ʅʘ ʨʠʩʫʥʢʘʭ 4-6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʢʨʘʥʳ ʤʦʙʠʣʴʥʦʛʦ ʢʣʠʝʥʪʘ. ɿʘʧʫʩʪʠʚ 

ʧʨʠʣʦʞʝʥʠʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʵʢʨʘʥ ʚʭʦʜʘ (ʨʠʩ. 4), ʥʘ ʢʦʪʦʨʦʤ ʠʤʝʶʪʩʷ ʧʦʣʷ ʚʚʦʜʘ 

ʥʦʤʝʨʘ ʪʝʣʝʬʦʥʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʣʦʛʠʥʦʤ, ʠ ʧʘʨʦʣʷ, ʘ ʪʘʢʞʝ ʢʥʦʧʢʘ çʚʦʡʪʠè ʠ 

çʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷè. ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ ʘʚʪʦʨʠʟʘʮʠʠ ʦʪʢʨʳʚʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʵʢʨʘʥ 

(ʨʠʩ. 5) ʩ ʪʨʝʤʷ ʚʢʣʘʜʢʘʤʠ: ʧʨʦʬʠʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʧʠʩʦʢ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʩʪʦʨʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʬʘʢʪʦʚ ɼʊʇ. ɺʳʙʨʘʚ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʝʨʝʭʦʜʠʪ ʥʘ ʨʘʙʦʯʠʡ ʵʢʨʘʥ (ʨʠʩ. 6) 

ʧʨʠʣʦʞʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʘʢʪʠʚʠʨʫʝʪʩʷ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʩ 

ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʠ GPS/ɻʃʆʅɸʉʉ-ʧʨʠʝʤʥʠʢʘ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʵʢʨʘʥʝ 
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ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʩʧʠʜʦʤʝʪʨ ʠ ʫʧʨʦʱʝʥʥʘʷ ʥʘʚʠʛʘʮʠʷ, ʘ ʪʘʢʞʝ ʠʤʝʝʪʩʷ 

ʢʥʦʧʢʘ ʩʚʷʟʠ ʩ ʦʧʝʨʘʪʦʨʦʤ. 
 

   
 

ʈʠʩ. 4. ʕʢʨʘʥ ʚʭʦʜʘ 
 

 

ʈʠʩ. 5. ʆʩʥʦʚʥʦʡ ʵʢʨʘʥ 

 

 

ʈʠʩ. 6. ʈʘʙʦʯʠʡ ʵʢʨʘʥ 

 

Web-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʨʘʙʦʪʳ ʜʠʩʧʝʪʯʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʝʝ: ʧʦʩʣʝ 

ʫʩʧʝʰʥʦʡ ʘʚʪʦʨʠʟʘʮʠʠ ʜʠʩʧʝʪʯʝʨ ʚʠʜʠʪ ʩʧʠʩʦʢ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ɼʊʇ, ʢʦʪʦʨʳʡ 

ʦʙʥʦʚʣʷʝʪʩʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʘ ʠʟ ʩʧʠʩʢʘ, 

ʦʪʢʨʳʚʘʝʪʩʷ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʦʜʠʪʝʣʝ, ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ, ʘ ʤʝʩʪʦ ɼʊʇ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʢʘʨʪʝ. ɺʥʠʟʫ ʜʦʩʪʫʧʥʳ 3 ʢʥʦʧʢʠ: ʧʨʦʩʤʦʪʨ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ ʥʘ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʝ, ʩʚʷʟʴ ʩ ʚʦʜʠʪʝʣʝʤ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ IP-ʪʝʣʝʬʦʥʠʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʠ ʦʪʤʝʪʢʘ ʧʦʩʪʫʧʠʚʰʝʛʦ ʚʳʟʦʚʘ ʢʘʢ ʧʨʦʚʝʨʝʥʥʦʛʦ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩʦʩʪʦʷʣʦ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: 

1. ʆʪʩʫʪʩʪʚʠʝ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ. 

2. ʉʨʘʙʘʪʳʚʘʥʠʝ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʨʦʛʘ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʠʩʪʝʤʘ ʥʝ 

ʩʨʘʙʘʪʳʚʘʣʘ, ʢʦʛʜʘ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʨʝʟʢʦ ʨʘʟʛʦʥʷʣʦʩʴ ʠ ʪʦʨʤʦʟʠʣʦ, ʧʨʦʝʟʞʘʣʦ 

ʧʦ ʷʤʘʤ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʥʝʨʦʚʥʦʩʪʷʤ. 

ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʙʳʣʦ ʚʳʯʠʩʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʧʝʨʝʜ ʩʪʦʣʢʥʦʚʝʥʠʝʤ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʩʨʘʙʦʪʘʝʪ ʩʠʩʪʝʤʘ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʠʩʧʳʪʘʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʠʙʨʘʪʦʨʘ, ʟʘʜʘʶʱʝʛʦ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ (ʪʘʙʣ. 1) ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʩʨʘʙʘʪʳʚʘʝʪ ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʠ ʥʘ ʩʢʦʨʦʩʪʠ 24,5 ʢʤ/ʯ ʠ ʚʳʰʝ. 
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ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʢʣʠʝʥʪʘ 
 

ɡ, ʢʤ/ʯ ASI 

12,597 1,359 

15,345 1,467 

16,475 1,634 

19,926 1,649 

20,069 1,739 

24,506 1,815 

26,006 1,802 

26,796 1,870 

32,051 1,803 

35,046 1,807 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʢʦʨʨʝʢʪʥʦ ʠ 

ʩʧʦʩʦʙʥʘ ʦʧʨʝʜʝʣʷʪʴ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʠ ʟʘʜʘʯʠ ʩʠʩʪʝʤʳ. ʉʬʦʨʤʠʨʦʚʘʥʳ 

ʜʠʘʛʨʘʤʤʳ ʠ ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʳ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʠ 

ʜʦʢʫʤʝʥʪʘʮʠʷ. ʉʧʨʦʝʢʪʠʨʦʚʘʥʳ ʠʥʪʝʨʬʝʡʩʳ ʩʠʩʪʝʤʳ. ʈʝʘʣʠʟʦʚʘʥʘ ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʠ 

ʤʦʙʠʣʴʥʳʡ ʢʣʠʝʥʪ ʜʣʷ ʧʣʘʪʬʦʨʤʳ iOS. 

ɺ ʙʫʜʫʱʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʤʦʙʠʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʜʣʷ ʧʣʘʪʬʦʨʤ Android 

ʠ Windows Phone, ʚʳʧʫʩʢ ʢʣʠʝʥʪʦʚ ʚ ʤʘʛʘʟʠʥʳ ʧʨʠʣʦʞʝʥʠʡ, ʠʥʪʝʛʨʘʮʠʷ ʩʝʨʚʝʨʥʦʡ 

ʯʘʩʪʠ ʩ ʩʠʩʪʝʤʘʤʠ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ, ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʝʨʚʠʩʘ: ʥʘʧʨʠʤʝʨ, 

ʦʧʦʚʝʱʝʥʠʝ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠ ʙʣʠʟʢʠʭ ʯʝʨʝʟ ʩʤʩ, ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʨʫʛʠʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ: ʧʘʜʝʥʠʝ ʠ ʥʘʝʟʜ ʥʘ ʧʝʰʝʭʦʜʘ; ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
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ʉʠʩʪʝʤʘ çʂʨʝʜʠʪʥʳʡ ʢʦʥʚʝʡʝʨè ʢʘʢ ʩʨʝʜʩʪʚʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʝ 

ʂʫʣʝʰʦʚʘ ɺ. ʉ. 
ʂʫʣʝʰʦʚʘ ɺ. ʉ. ʉʠʩʪʝʤʘ çʂʨʝʜʠʪʥʳʡ ʢʦʥʚʝʡʝʨè ʢʘʢ ʩʨʝʜʩʪʚʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʝ 

ʂʫʣʝʰʦʚʘ ɺʠʢʪʦʨʠʷ ʉʝʨʛʝʝʚʥʘ / Kuleshova Victoria Sergeevna - ʩʪʫʜʝʥʪ, 

ʬʘʢʫʣʴʪʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ, 

ʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ. ɺ. ʇʣʝʭʘʥʦʚʘ, ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʚʘʨʠʘʥʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ 

ʙʘʥʢʝ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʢʨʝʜʠʪʥʳʭ ʟʘʷʚʦʢ ʠ ʩʥʠʟʠʪʴ 

ʟʘʪʨʘʪʳ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʨʝʰʝʥʠʝ ʂʨʝʜʠʪʥʳʡ ʢʦʥʚʝʡʝʨ, ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ 

ʦʩʥʦʚʝ CRM-ʩʠʩʪʝʤʳ, ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ Deductor ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʚʥʝʰʥʠʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ, ʩʦʪʨʫʜʥʠʯʘʶʱʠʤʠ ʩ ʙʘʥʢʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʝʜʠʪʥʳʡ ʢʦʥʚʝʡʝʨ, ʢʨʝʜʠʪʦʚʘʥʠʝ, ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ, 

ʧʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʱʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʦʙʲʝʤʦʚ 

ʢʨʝʜʠʪʦʚʘʥʠʷ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ, ʢʘʯʝʩʪʚʘ, ʧʨʦʩʪʦʪʳ ʠ 

ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʢʨʝʜʠʪʥʦʡ ʟʘʷʚʢʠ ʙʘʥʢʠ ʚʳʥʫʞʜʝʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʩʠʩʪʝʤʳ ʂʨʝʜʠʪʥʳʡ ʢʦʥʚʝʡʝʨ [1]. 

ʉʠʩʪʝʤʳ ʢʣʘʩʩʘ çʂʨʝʜʠʪʥʳʡ ʢʦʥʚʝʡʝʨè - ʵʪʦ ʩʠʩʪʝʤʳ ʠ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʢʨʝʜʠʪʦʚʘʥʠʷ. ʉʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ 

ʧʨʦʮʝʩʩʘ ʚʳʜʘʯʠ ʢʨʝʜʠʪʘ ʦʪ ʵʪʘʧʘ ʢʦʥʩʫʣʴʪʘʮʠʡ ʢʣʠʝʥʪʘ ʠ ʧʦʜʙʦʨʘ ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ 

ʥʝʛʦ ʧʨʦʜʫʢʪʘ ʜʦ ʵʪʘʧʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦ ʢʨʝʜʠʪʥʦʡ ʟʘʷʚʢʝ ʠ ʟʘʢʣʶʯʝʥʠʷ 

ʜʦʛʦʚʦʨʘ ʩ ʢʣʠʝʥʪʦʤ [5]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʠʩʪʝʤ ʂʨʝʜʠʪʥʳʡ ʢʦʥʚʝʡʝʨ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʘʢ ʦʪʜʝʣʴʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʦʵʪʦʤʫ ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʙʘʥʢʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʠʥʪʝʛʨʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʠʩʪʝʤ ʚʥʝʜʨʝʥʠʝ ʂʨʝʜʠʪʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʝʱʝ ʙʦʣʝʝ ʫʩʣʦʞʥʠʪ 

ʘʨʭʠʪʝʢʪʫʨʫ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʠ ʬʠʥʘʥʩʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʚʥʝʜʨʝʥʠʝ ʂʨʝʜʠʪʥʦʛʦ 

ʢʦʥʚʝʡʝʨʘ ʪʨʫʜʦʟʘʪʨʘʪʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦʩʪʦʷʱʝ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘ ʪʨʝʙʫʝʪ 

ʚʥʝʜʨʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʚ ʙʫʜʫʱʝʤ. 

ʉʠʩʪʝʤʳ ʂʨʝʜʠʪʥʳʡ ʢʦʥʚʝʡʝʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʦʪʜʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ, ʥʦ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘ ʙʘʟʝ CRM ʠʣʠ BPM ʩʠʩʪʝʤ. ʇʨʠ 

ʪʘʢʦʡ ʨʘʟʨʘʙʦʪʢʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʩʪʨʦʡʢʫ ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. ɺʦ-

ʧʝʨʚʳʭ, ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʫʞʝʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʪʨʘʪ ʥʘ ʝʝ ʠʥʪʝʛʨʘʮʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɺʦ-ʚʪʦʨʳʭ, 

ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʠʥʪʝʛʨʘʪʦʨʫ, ʚʥʝʜʨʠʚʰʝʤʫ CRM-ʩʠʩʪʝʤʫ ʚ ʙʘʥʢʝ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ 

ʨʝʰʝʥʠʷ ʙʫʜʝʪ ʙʳʩʪʨʝʝ ʠ ʜʝʰʝʚʣʝ. 
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʥʦʛʠʝ ʙʘʥʢʠ ʧʨʠʙʝʛʘʶʪ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʢʣʘʩʩʘ 

çʂʨʝʜʠʪʥʳʡ ʢʦʥʚʝʡʝʨè ʥʘ ʙʘʟʝ CRM-ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʧʦʣʥʘʷ 

ʠʩʪʦʨʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʢʣʠʝʥʪʘʤʠ. 

CRM-ʩʠʩʪʝʤʘ (Customer Relationship Management) - ʵʪʦ ʩʠʩʪʝʤʘ ʨʘʙʦʪʳ ʩ 

ʢʣʠʝʥʪʘʤʠ ʙʘʥʢʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʢʣʠʝʥʪʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ ʠ ʨʘʟʚʠʪʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʢʣʠʝʥʪʦʚ [4]. 

ʇʦʤʠʤʦ CRM-ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʙʘʥʢʦʚ ʜʦ ʩʠʭ ʧʦʨ 

ʚʩʝ ʬʫʥʢʮʠʠ ʘʥʘʣʠʪʠʢʠ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʦʚʳʚʘʶʪʩʷ ʚ 

Microsoft Excel. 

ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʣʘʪʬʦʨʤ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʬʫʥʢʮʠʡ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ - Deductor, ʢʦʪʦʨʘʷ 

ʠʤʝʝʪ ʨʷʜ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʘ ʠʤʝʥʥʦ - ʛʠʙʢʫʶ ʥʘʩʪʨʦʡʢʫ ʠ ʥʘʛʣʷʜʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʧʨʦʮʝʩʩʘ ʘʥʘʣʠʟʘ. Deductor ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʩʮʝʥʘʨʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʠ ʪʝʤ ʩʘʤʳʤ ʪʠʨʘʞʠʨʦʚʘʪʴ ʟʥʘʥʠʷ [3]. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʘʷ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʢʨʝʜʠʪʦʚʘʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ. 1. ʉʠʩʪʝʤʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʠʥʪʝʛʨʘʮʠʠ CRM-ʩʠʩʪʝʤʳ, 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ Deductor ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʦʡ ʠ ʚʥʝʰʥʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. 
 

 
 

ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 
 

ʇʨʠ ʟʘʧʫʩʢʝ ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʨʷʜ ʦʧʝʨʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʙʝʟ ʫʯʘʩʪʠʷ 

ʩʦʪʨʫʜʥʠʢʘ ʙʘʥʢʘ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʷ ʦ ʚʳʜʘʯʝ ʢʨʝʜʠʪʘ. ʕʪʘʧʳ ʨʘʙʦʪʳ ʂʨʝʜʠʪʥʦʛʦ 

ʢʦʥʚʝʡʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩ. 2. ʅʘ ʚʩʝʭ ʢʣʶʯʝʚʳʭ ʵʪʘʧʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥ ʚʘʨʠʘʥʪ 

ʚʳʭʦʜʘ ʠʟ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʦʪʢʘʟʘ ʧʦ ʢʨʝʜʠʪʥʦʡ ʟʘʷʚʢʝ. 
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ʈʠʩ. 2. ʕʪʘʧʳ ʂʨʝʜʠʪʥʦʛʦ ʢʦʥʚʝʡʝʨʘ 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʪʨʫʜʥʠʢʫ ʙʘʥʢʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʠ ʚ 

ʘʚʪʦʤʘʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʬʘʢʪʫ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʨʝʜʠʪʘ ʠ 

ʫʩʣʦʚʠʡ ʝʛʦ ʚʳʜʘʯʠ. 
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ʉʠʩʪʝʤʘ ʩʪʨʦʠʪʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʙʘʥʢʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʙʣʘʜʘʝʪ 

ʤʝʥʝʝ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʠ ʨʘʟʨʘʙʦʪʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʟʘ ʩʯʝʪ 

ʥʘʣʠʯʠʷ ʫʞʝ ʚʥʝʜʨʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ 

ʜʦʨʘʙʦʪʘʪʴ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ. 
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ʄʦʥʝʪʠʟʘʮʠʷ ʩʘʡʪʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

ʀʚʘʥʦʚ ɺ. ʉ. 
ʀʚʘʥʦʚ ɺ. ʉ. ʄʦʥʝʪʠʟʘʮʠʷ ʩʘʡʪʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

ʀʚʘʥʦʚ ɺʣʘʜʠʩʣʘʚ ʉʝʨʛʝʝʚʠʯ / Ivanov Vladislav Sergeevich - ʩʪʫʜʝʥʪ, 

ʢʘʬʝʜʨʘ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ, 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʄʦʩʢʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʝʯʴ ʧʦʡʜʝʪ ʦ ʩʧʦʩʦʙʘʭ ʟʘʨʘʙʦʪʢʘ ʩ ʧʦʤʦʱʴʶ ʚʝʙ-

ʩʘʡʪʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʦʭʦʜʘ, ʧʨʠʥʮʠʧʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʣʘʜʝʣʴʮʝʚ ʚʝʙ-ʩʘʡʪʦʚ ʩ ʨʝʢʣʘʤʦʜʘʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ 

ʥʶʘʥʩʳ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʝʪʠʟʘʮʠʷ ʩʘʡʪʦʚ, ʧʘʨʪʥʸʨʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʘ. 

 

ʇʦʥʷʪʠʝ ʟʘʨʘʙʦʪʢʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʥʘ ʚʝʙ-ʩʘʡʪʝ 

ʂʘʞʜʳʡ ʚʝʙ-ʩʘʡʪ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʝʛʦ ʢʘʯʝʩʪʚʘ ʤʦʞʝʪ ʧʨʠʥʦʩʠʪʴ 

ʩʚʦʝʤʫ ʚʣʘʜʝʣʴʮʫ ʜʠʚʠʜʝʥʜʳ. ɿʘʨʘʙʦʪʦʢ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʘʩʩʠʚʥʳʤ, ʪʘʢ ʠ ʘʢʪʠʚʥʳʤ. 

ʇʘʩʩʠʚʥʳʡ ʟʘʨʘʙʦʪʦʢ ï ʚʣʘʜʝʣʝʮ ʚʝʙ-ʩʘʡʪʘ ʝʜʠʥʦʞʜʳ, ʠʣʠ ʩ ʥʝʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʦʣʴʰʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʩʦʚʝʨʰʘʝʪ ʢʘʢʠʝ-ʣʠʙʦ ʪʝʭʥʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʥʘ ʩʚʦʸʤ 

ʨʝʩʫʨʩʝ (ʢ ʧʨʠʤʝʨʫ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʨʝʢʣʘʤʦʜʘʪʝʣʷ, ʜʘʣʝʝ ʠʥʦʛʜʘ 

ʤʝʥʷʝʪ ʝʛʦ ʥʘ ʙʦʣʝʝ ʥʦʚʫʶ ʚʝʨʩʠʶ ʧʦ ʧʨʦʩʴʙʝ ʨʝʢʣʘʤʦʜʘʪʝʣʷ) ʠ ʙʦʣʴʰʝ ʥʠʯʝʛʦ ʥʝ 

ʜʝʣʘʝʪ. ʈʝʢʣʘʤʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʪʨʘʥʩʣʠʨʫʶʪʩʷ ʥʘ ʩʘʡʪʝ ʚʝʙ-

ʤʘʩʪʝʨʘ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʦʛʦ ʟʘʨʘʙʦʪʢʘ ʤʦʛʫʪ ʩʪʘʪʴ ʙʠʨʞʠ ʩʩʳʣʦʢ, ʢʦʥʪʝʢʩʪʥʘʷ, 

ʙʘʥʥʝʨʥʘʷ ʠ ʪʠʟʝʨʥʘʷ ʨʝʢʣʘʤʘ. 

ɸʢʪʠʚʥʳʡ ʟʘʨʘʙʦʪʦʢ ï ʚʣʘʜʝʣʝʮ ʚʝʙ-ʩʘʡʪʘ ʧʦʩʪʦʷʥʥʦ ʨʘʟʤʝʱʘʝʪ ʥʘ ʩʘʡʪʝ 

ʨʝʢʣʘʤʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʢ ʧʨʠʤʝʨʫ, ʨʘʟʤʝʱʘʝʪ ʨʘʟʦʚʳʝ ʧʣʘʪʥʳʝ ʨʝʢʣʘʤʥʳʝ 

ʤʘʪʝʨʠʘʣʳ), ʠ/ʠʣʠ ʧʨʦʚʦʜʠʪ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʨʝʩʫʨʩʘ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩʘʡʪʘ. ʇʨʠʤʝʨʦʤ ʜʘʥʥʦʛʦ ʟʘʨʘʙʦʪʢʘ 

ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʧʣʘʪʥʳʭ PR-ʩʪʘʪʝʡ, ʘ ʪʘʢʞʝ SEO-ʩʩʳʣʦʢ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʚʝʙ-ʩʘʡʪʦʚ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ 

ʤʦʥʝʪʠʟʘʮʠʠ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ. 
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ʂʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʚʝʙ-ʩʘʡʪʘ 

ɼʘʣʝʝ ʧʨʠʚʝʜʝʤ ʩʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʙ-ʩʘʡʪʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʪʘʢʦʚʦʝ ʠʭ ʢʘʯʝʩʪʚʦ. 

ʊʀʎ ð ʪʝʤʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʮʠʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ çʘʚʪʦʨʠʪʝʪʥʦʩʪʴè 

ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʩ ʫʯʝʪʦʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʩʳʣʦʢ ʥʘ ʥʠʭ ʩ ʜʨʫʛʠʭ 

ʚʝʙ-ʩʘʡʪʦʚ [1]. 

ʀʥʜʝʢʩ ð ʟʘ ʦʩʥʦʚʫ ʙʝʨʝʪʩʷ ʠʥʜʝʢʩ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʗʥʜʝʢʩ ʠ Google. ʇʦʩʣʝ 

ʩʦʟʜʘʥʠʷ ʩʘʡʪʘ ʨʦʙʦʪʳ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʩʢʘʥʠʨʫʶʪ ʝʛʦ ʠ ʜʦʙʘʚʣʷʶʪ ʚ ʩʚʦʶ ʚʳʜʘʯʫ 

ʪʝ ʩʪʨʘʥʠʮʳ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʠʭ ʘʣʛʦʨʠʪʤʘʤ ʧʦʠʩʢʘ [2]. 

PR ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʩʪʨʘʥʠʮʝ, ʩʫʱʝʩʪʚʫʶʱʝʡ ʚʦ ʚʩʝʤʠʨʥʦʡ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʩʳʣʦʢ ʥʘ ʥʠʭ ʩ ʜʨʫʛʠʭ 

ʚʝʙ-ʩʘʡʪʦʚ [3]. 

ʇʦʩʝʱʘʝʤʦʩʪʴ ï ʩʚʝʜʝʥʠʷ ʦ ʧʦʩʝʱʘʝʤʦʩʪʠ ʚʝʙ-ʩʘʡʪʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʪʨʠʢ, ʪʘʢʠʭ 

ʢʘʢ Google Analytics, Liveinternet, ʗʥʜʝʢʩ.ʄʝʪʨʠʢʘ ʠ ʜʨ. 

ʉʩʳʣʦʯʥʳʡ ʪʠʧ ʤʦʥʝʪʠʟʘʮʠʠ ʚʝʙ-ʩʘʡʪʦʚ 

ʉʩʳʣʦʯʥʳʡ ʪʠʧ ʤʦʥʝʪʠʟʘʮʠʠ ð ʧʨʦʜʘʞʘ ʩʩʳʣʦʢ ʥʘ ʚʳʙʦʨʦʯʥʳʭ ʩʪʨʘʥʠʮʘʭ ʚʝʙ-

ʩʘʡʪʘ, ʩ ʧʦʤʦʱʴʶ ʧʘʨʪʥʝʨʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʨʘʟʤʝʱʘʶʱʠʭ ʩʩʳʣʢʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ ʧʦ ʤʝʨʝ ʠʭ ʧʦʢʫʧʢʠ ʨʝʢʣʘʤʦʜʘʪʝʣʷʤʠ. ʆʪʥʦʩʠʪʩʷ ʢ ʧʘʩʩʠʚʥʦʤʫ ʚʠʜʫ 

ʟʘʨʘʙʦʪʢʘ. 

ʉʘʤʳʝ ʷʨʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʦʥʝʪʠʟʘʮʠʠ ï ʵʪʦ ʧʘʨʪʥʝʨʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ Sape, Trustlink, Linkfeed ʠ Setlinks. ɺʩʝ ʦʥʠ ʨʘʙʦʪʘʶʪ ʧʦ ʦʜʠʥʘʢʦʚʦʤʫ 

ʧʨʠʥʮʠʧʫ: 

¶ ɺʣʘʜʝʣʝʮ ʚʝʙ-ʩʘʡʪʘ ʨʘʟʤʝʱʘʝʪ ʥʘ ʩʚʦʸʤ ʨʝʩʫʨʩʝ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʢʦʪʦʨʳʡ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʙʫʜʝʪ ʚʳʚʦʜʠʪʴ ʥʘ ʩʪʨʘʥʠʮʘʭ ʚʝʙ-ʩʘʡʪʘ ʩʩʳʣʢʠ 

ʨʝʢʣʘʤʦʜʘʪʝʣʝʡ. 

¶ ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʢʦʜʘ ʠ ʜʦʙʘʚʣʝʥʠʷ ʩʘʡʪʘ ʚ ʧʘʨʪʥʝʨʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦʠʩʢʦʚʳʡ 

ʨʦʙʦʪ ʩʠʩʪʝʤʳ, ʧʝʨʝʭʦʜʷ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʩʩʳʣʢʘʤ ʥʘ ʚʝʙ-ʩʘʡʪʝ, ʟʘʥʦʩʠʪ ʚ ʩʠʩʪʝʤʫ 

ʘʜʨʝʩʘ ʠ ʧʘʨʘʤʝʪʨʳ ʚʩʝʭ ʩʪʨʘʥʠʮ ʚʝʙ-ʩʘʡʪʘ, ʢʦʪʦʨʳʝ ʝʤʫ ʫʜʘʣʦʩʴ ʟʘʛʨʫʟʠʪʴ. 

¶ ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʤʦʜʝʨʘʮʠʠ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ ʜʦʩʪʫʧʥʳ ʨʝʢʣʘʤʦʜʘʪʝʣʶ ʜʣʷ 
ʧʦʢʫʧʢʠ ʥʘ ʥʠʭ ʩʩʳʣʦʢ. 

ʇʘʨʪʥʸʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ 

ʤʝʞʜʫ ʨʝʢʣʘʤʦʜʘʪʝʣʝʤ ʠ ʚʣʘʜʝʣʴʮʝʤ ʚʝʙ-ʩʘʡʪʘ, ʥʦ ʠ ʩʨʝʜʩʪʚʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʛʘʨʘʥʪʦʤ ʜʣʷ ʦʙʝʠʭ ʩʪʦʨʦʥ (ʪʘʢ ʢʘʢ ʨʦʙʦʪ ʩʠʩʪʝʤʳ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ 

ʩʫʪʢʠ ʧʨʦʚʝʨʷʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʩʪʨʘʥʠʮ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʝʥʳ ʩʩʳʣʢʠ, ʘ ʪʘʢʞʝ ʠʭ 

ʥʘʣʠʯʠʝ), ʟʘ ʯʪʦ ʠ ʙʝʨʸʪ ʥʝʙʦʣʴʰʫʶ ʢʦʤʠʩʩʠʶ. 

ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʚʝʙ-ʩʘʡʪʘ ʜʣʷ ʥʘʠʙʦʣʴʰʝʛʦ ʟʘʨʘʙʦʪʢʘ ʚ ʜʘʥʥʦʤ ʪʠʧʝ 

ʤʦʥʝʪʠʟʘʮʠʠ: 

- ʯʝʤ ʙʦʣʴʰʝ ʊʀʎ, ʪʝʤ ʙʦʣʴʰʝ ʫʜʝʣʴʥʘʷ ʮʝʥʘ ʢʘʞʜʦʡ ʩʩʳʣʢʠ; 

- ʩʪʨʘʥʠʮʳ ʩ ʥʝʥʫʣʝʚʳʤ ʫʨʦʚʥʝʤ PR ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳ ʨʝʢʣʘʤʦʜʘʪʝʣʷʤ; 

- ʥʘ ʧʦʩʝʱʘʝʤʳʭ ʩʪʨʘʥʠʮʘʭ ʩʩʳʣʢʠ ʪʘʢʞʝ ʧʨʦʜʘʶʪʩʷ ʜʦʨʦʞʝ, ʯʝʤ ʚ ʪʝʭ ʨʘʟʜʝʣʘʭ 

ʚʝʙ-ʩʘʡʪʘ, ʢʦʪʦʨʳʝ ʥʠʢʦʤʫ ʥʝ ʠʥʪʝʨʝʩʥʳ. 

ʉʪʘʪʝʡʥʳʡ ʪʠʧ ʤʦʥʝʪʠʟʘʮʠʠ 

ʉʪʘʪʝʡʥʳʡ ʪʠʧ ʤʦʥʝʪʠʟʘʮʠʠ ð ʧʨʦʜʘʞʘ ʛʦʪʦʚʳʭ ʩʪʘʪʝʡ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʩʩʳʣʢʘʤʠ 

ʠʣʠ ʨʘʟʤʝʱʝʥʠʝ ʢʦʨʦʪʢʠʭ ʪʝʢʩʪʦʚʳʭ ʚʩʪʘʚʦʢ ʩ ʩʩr ʣʢʘʤʠ ʚ ʫʞʝ ʨʘʟʤʝʱʝʥʥʳʭ ʩʪʘʪʴʷʭ. 

ʆʪʥʦʩʠʪʩʷ ʢ ʘʢʪʠʚʥʦʤʫ ʚʠʜʫ ʟʘʨʘʙʦʪʢʘ. 

ʆʩʥʦʚʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʦʥʝʪʠʟʘʮʠʠ ï ʵʪʦ ʧʘʨʪʥʝʨʩʢʠʝ ʧʨʦʛʨʘʤʤʳ 

WebArtex, GoGetLinks, GetGoodLinks, Miralinks. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʪʘʢʦʡ: 

¶ ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʚʝʙ-ʩʘʡʪʘ ʚ ʩʠʩʪʝʤʫ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʘʚ, ʩʠʩʪʝʤʘ ʣʠʙʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʩʯʠʪʳʚʘʝʪ ʮʝʥʫ ʨʘʟʤʝʱʝʥʠʷ ʨʝʢʣʘʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʭʦʜʷ ʠʟ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʘʞʜʦʛʦ ʠʟ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ, ʣʠʙʦ ʧʨʝʜʣʘʛʘʝʪ ʥʘʟʥʘʯʠʪʴ 

ʮʝʥʫ ʚʣʘʜʝʣʴʮʫ ʚʝʙ-ʩʘʡʪʘ ʚʨʫʯʥʫʶ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʟʥʘʢʦʤʠʚ ʝʛʦ ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ 

ʠ ʩʨʝʜʥʠʤʠ ʧʦ ʨʳʥʢʫ ʮʝʥʘʤʠ. 
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¶ ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʤʦʜʝʨʘʮʠʠ ʚʝʙ-ʩʘʡʪ ʩʪʘʥʦʚʠʪʩʷ ʚʠʜʝʥ ʚʦ ʚʥʫʪʨʝʥʥʝʤ 

ʧʦʠʩʢʝ ʩʠʩʪʝʤʳ, ʠ ʨʝʢʣʘʤʦʜʘʪʝʣʴ ʤʦʞʝʪ ʧʦʜʘʪʴ ʟʘʷʚʢʫ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʨʝʢʣʘʤʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

¶ ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʟʘʷʚʢʠ ʚʣʘʜʝʣʝʮ ʚʝʙ-ʩʘʡʪʘ ʚʳʧʦʣʥʷʝʪ ʥʝʦʙʭʦʜʠʤʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʨʝʢʣʘʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʟʘʢʨʳʚʘʝʪ ʝʸ, ʫʢʘʟʘʚ 

ʩʩʳʣʢʫ ʥʘ ʩʪʨʘʥʠʮʫ ʩ ʚʳʧʦʣʥʝʥʥʳʤ ʟʘʜʘʥʠʝʤ ʥʘ ʩʚʦʸʤ ʚʝʙ-ʩʘʡʪʝ. 

¶ ʇʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʝʢʣʘʤʦʜʘʪʝʣʝʤ ʟʘʷʚʢʘ ʦʧʣʘʯʠʚʘʝʪʩʷ. 

ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʚʝʙ-ʩʘʡʪʘ ʜʣʷ ʥʘʠʙʦʣʴʰʝʛʦ ʟʘʨʘʙʦʪʢʘ ʚ ʜʘʥʥʦʤ ʪʠʧʝ 

ʤʦʥʝʪʠʟʘʮʠʠ: 

- ʯʝʤ ʙʦʣʴʰʝ ʊʀʎ ʨʝʩʫʨʩʘ ʠ PR ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ, ʪʝʤ ʙʦʣʴʰʝ ʩʪʦʠʤʦʩʪʴ 

ʨʘʟʤʝʱʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ; 

- ʯʝʤ ʙʦʣʴʰʝ ʧʦʩʝʱʘʝʤʦʩʪʴ ʚʝʙ-ʩʘʡʪʘ, ʪʝʤ ʪʘʢʞʝ ʙʦʣʴʰʝ ʩʪʦʠʤʦʩʪʴ. 

ʊʨʘʬʠʢʦʚʳʡ ʪʠʧ ʤʦʥʝʪʠʟʘʮʠʠ 

ʊʨʘʬʠʢʦʚʳʡ ʪʠʧ ʤʦʥʝʪʠʟʘʮʠʠ ð ʧʨʦʜʘʞʘ ʢʣʠʢʦʚ ʠʣʠ ʧʦʢʘʟʦʚ ʨʝʢʣʘʤʥʳʭ 

ʦʙʲʷʚʣʝʥʠʡ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʩʘʡʪʝ. ʆʪʥʦʩʠʪʩʷ ʢ ʧʘʩʩʠʚʥʦʤʫ ʚʠʜʫ ʟʘʨʘʙʦʪʢʘ. 

ʈʘʟʜʝʣʠʤ ʜʘʥʥʳʡ ʪʠʧ ʤʦʥʝʪʠʟʘʮʠʠ ʥʘ ʪʨʠ ʧʦʜʪʠʧʘ: 

¶ ʄʦʥʝʪʠʟʘʮʠʷ ʙʘʥʥʝʨʥʦʡ ʨʝʢʣʘʤʦʡ. 

¶ ʄʦʥʝʪʠʟʘʮʠʷ ʪʠʟʝʨʥʦʡ ʨʝʢʣʘʤʦʡ. 

¶ ʄʦʥʝʪʠʟʘʮʠʷ ʢʦʥʪʝʢʩʪʥʦʡ ʨʝʢʣʘʤʦʡ. 

ʄʦʥʝʪʠʟʘʮʠʷ ʙʘʥʥʝʨʥʦʡ ʨʝʢʣʘʤʦʡ 

ʂ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʙʘʥʥʝʨʥʳʭ ʧʘʨʪʥʸʨʩʢʠʭ ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʠʝ 

ʨʝʩʫʨʩʳ, ʢʘʢ Pingmedia, Kadam, WizardBanners ʠ ʜʨ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩ ʙʘʥʥʝʨʥʦʡ 

ʨʝʢʣʘʤʦʡ ʩʣʝʜʫʶʱʠʡ: 

¶ ʇʦʩʣʝ ʤʦʜʝʨʘʮʠʠ ʚʝʙ-ʩʘʡʪʘ ʚ ʙʘʥʥʝʨʥʦʡ ʩʝʪʠ ʚʣʘʜʝʣʴʮʫ ʚʳʜʘʸʪʩʷ ʢʦʜ, ʢʦʪʦʨʳʡ 

ʦʥ ʨʘʟʤʝʱʘʝʪ ʥʘ ʩʚʦʸʤ ʨʝʩʫʨʩʝ. 

¶ ɺ ʣʠʯʥʦʤ ʢʘʙʠʥʝʪʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʦʚ ʨʝʢʣʘʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ʅʘʯʠʩʣʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʢʘʞʜʳʝ 1000 ʧʦʢʘʟʦʚ. 

ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʚʝʙ-ʩʘʡʪʘ ʜʣʷ ʥʘʠʙʦʣʴʰʝʛʦ ʟʘʨʘʙʦʪʢʘ ʚ ʜʘʥʥʦʤ ʪʠʧʝ 

ʤʦʥʝʪʠʟʘʮʠʠ: 

- ʯʝʤ ʙʦʣʴʰʝ ʧʦʩʝʱʘʝʤʦʩʪʴ ʩʘʡʪʘ, ʪʝʤ ʙʦʣʴʰʝ ʦʪʯʠʩʣʝʥʠʡ ʧʦʣʫʯʘʝʪ ʚʣʘʜʝʣʝʮ 

ʚʝʙ-ʩʘʡʪʘ; 

- ʯʝʤ ʙʦʣʴʰʝ ʧʨʦʩʤʦʪʨʦʚ ʩʪʨʘʥʠʮ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʘʞʜʦʛʦ ʧʦʩʝʪʠʪʝʣʷ, ʪʝʤ ʙʦʣʴʰʝ 

ʧʦʢʘʟʦʚ ʧʨʦʠʩʭʦʜʠʪ, ʠ ʪʝʤ ʚʳʰʝ ʟʘʨʘʙʦʪʦʢ ʚʣʘʜʝʣʴʮʘ ʨʝʩʫʨʩʘ. 

ʄʦʥʝʪʠʟʘʮʠʷ ʪʠʟʝʨʥʦʡ ʨʝʢʣʘʤʦʡ 

ʊʠʟʝʨʥʘʷ ʨʝʢʣʘʤʘ ð ʢʘʢ ʧʨʘʚʠʣʦ, ʢʚʘʜʨʘʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʟʘʛʦʣʦʚʦʢ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʣʝʢʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʰʦʢʠʨʫʶʱʠʤʠ ʥʦʚʦʩʪʷʤʠ. ʆʧʣʘʪʘ ʚ ʜʘʥʥʦʤ ʪʠʧʝ 

ʤʦʥʝʪʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʧʝʨʝʭʦʜʳ ʧʦ ʦʙʲʷʚʣʝʥʠʷʤ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ: 

¶ ʇʦʩʣʝ ʤʦʜʝʨʘʮʠʠ ʚʝʙ-ʩʘʡʪʘ ʚ ʧʘʨʪʥʸʨʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʚʣʘʜʝʣʝʮ ʨʝʩʫʨʩʘ 

ʥʘʩʪʨʘʠʚʘʝʪ ʨʝʢʣʘʤʥʳʡ ʙʣʦʢ ʚ ʣʠʯʥʦʤ ʢʘʙʠʥʝʪʝ, ʤʝʥʷʷ ʚ ʚʠʟʫʘʣʴʥʦʤ ʨʝʜʘʢʪʦʨʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʷʚʣʝʥʠʡ ʚ ʙʣʦʢʝ, ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʡ, ʮʚʝʪ ʠ ʩʪʠʣʴ ʰʨʠʬʪʘ, ʮʚʝʪ 

ʬʦʥʘ, ʠ ʪ. ʜ., ʪʝʤ ʩʘʤʳʤ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʟʠʚ ʜʠʟʘʡʥ ʦʙʲʷʚʣʝʥʠʷ ʢ ʜʠʟʘʡʥʫ ʩʚʦʝʛʦ 

ʚʝʙ-ʩʘʡʪʘ. 

¶ ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʩʪʨʦʡʢʠ ʩʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ ʢʦʜ ʨʝʢʣʘʤʥʦʛʦ ʙʣʦʢʘ, ʢʦʪʦʨʳʡ 
ʚʣʘʜʝʣʝʮ ʚʝʙ-ʩʘʡʪʘ ʨʘʟʤʝʱʘʝʪ ʥʘ ʩʚʦʸʤ ʨʝʩʫʨʩʝ, ʚ ʧʦʜʭʦʜʷʱʝʤ ʜʣʷ ʵʪʦʛʦ ʤʝʩʪʝ. 

¶ ɺʥʫʪʨʝʥʥʠʝ ʘʣʛʦʨʠʪʤʳ ʧʘʨʪʥʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʜʙʠʨʘʶʪ ʥʘʠʙʦʣʝʝ 

ʨʝʣʝʚʘʥʪʥʳʝ ʦʙʲʷʚʣʝʥʠʷ ʠ ʥʘʯʠʥʘʶʪʩʷ ʧʦʢʘʟʳ. ɺʩʷ ʩʪʘʪʠʩʪʠʢʘ ʢʣʠʢʦʚ ʠ ʧʦʢʘʟʦʚ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʣʠʯʥʦʤ ʢʘʙʠʥʝʪʝ. 

ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʚʝʙ-ʩʘʡʪʘ ʜʣʷ ʥʘʠʙʦʣʴʰʝʛʦ ʟʘʨʘʙʦʪʢʘ ʚ ʜʘʥʥʦʤ ʪʠʧʝ 

ʤʦʥʝʪʠʟʘʮʠʠ: 

- ʯʝʤ ʙʦʣʴʰʝ ʧʦʩʝʱʘʝʤʦʩʪʴ ʩʘʡʪʘ, ʪʝʤ ʙʦʣʴʰʝ ʧʦʢʘʟʦʚ, ʘ ʟʥʘʯʠʪ ʠ ʢʣʠʢʦʚ ʙʫʜʝʪ 

ʟʘʩʯʠʪʘʥʦ ʧʘʨʪʥʸʨʩʢʦʡ ʧʨʦʛʨʘʤʤʦʡ; 
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- ʪʝʤʘʪʠʢʘ ʩʘʡʪʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʚʝʙ-ʩʘʡʪʳ ʜʣʷ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʤʦʥʝʪʠʟʘʮʠʠ ï ʧʦʩʝʱʘʝʤʳʝ ʥʦʚʦʩʪʥʳʝ ʧʦʨʪʘʣʳ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʚʝʙ-ʩʘʡʪʳ. 

ʄʦʥʝʪʠʟʘʮʠʷ ʢʦʥʪʝʢʩʪʥʦʡ ʨʝʢʣʘʤʦʡ 

ʂʦʥʪʝʢʩʪʥʘʷ ʨʝʢʣʘʤʘ ð ʪʠʧ ʪʨʘʬʠʢʦʚʦʡ ʤʦʥʝʪʠʟʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʢʣʘʤʥʳʝ 

ʦʙʲʷʚʣʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʩʪʨʘʥʠʮʝ [4]. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʧʘʨʪʥʝʨʩʢʠʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʶʪʩʷ: çʈʝʢʣʘʤʥʘʷ ʩʝʪʴ 

ʗʥʜʝʢʩʘè, çGoogle Adsenseè, ɹʣʦʛʫʥ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʙʦʪʳ 

ʚ ʪʠʟʝʨʥʳʭ ʩʝʪʷʭ, ʦʜʥʘʢʦ ʢʦʥʪʝʢʩʪʥʘʷ ʨʝʢʣʘʤʘ ʩʯʠʪʘʝʪʩʷ çʙʝʣʦʡè ʠ ʯʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʚʝʙ-ʩʘʡʪʘʭ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʝʤʘʪʠʢʠ, ʪʘʢ ʢʘʢ ʮʝʥʘ ʢʣʠʢʘ ʧʦ 

ʦʙʲʷʚʣʝʥʠʶ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʟʘʧʨʦʩʦʚ. ʂ ʧʨʠʤʝʨʫ, ʮʝʥʘ ʢʣʠʢʘ ʚ ʪʝʤʘʪʠʢʝ 

çʅʝʜʚʠʞʠʤʦʩʪʴè ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 50 ʨʫʙʣʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʩʘʡʪʝ ʩ ʨʝʮʝʧʪʘʤʠ 

ʩʘʣʘʪʦʚ ï 50 ʢʦʧʝʝʢ. 

ɺʳʚʦʜʳ 

ʈʝʢʣʘʤʥʳʡ ʨʳʥʦʢ ʚ ʈʦʩʩʠʠ ʨʘʩʪʸʪ ʥʝ ʩʘʤʳʤʠ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ, ʦʜʥʘʢʦ, ʩʘʤʳʡ ʙʳʩʪʨʦʨʘʩʪʫʱʠʡ ʝʛʦ ʩʝʛʤʝʥʪ ï ʀʥʪʝʨʥʝʪ. 

ɺ 2014 ʛʦʜʫ ʦʙʲʝʤ ʨʳʥʢʘ ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʳ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 18 % ʠ ʩʦʩʪʘʚʠʣ 84,6 

ʤʣʨʜ. ʨʫʙʣʝʡ ï ʵʪʦ ʪʝ ʜʝʥʴʛʠ, ʢʦʪʦʨʳʝ ʟʘʨʘʙʦʪʘʣʠ ʥʝ ʪʦʣʴʢʦ ʚʣʘʜʝʣʴʮʳ ʛʠʛʘʥʪʩʢʠʭ 

ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʦʚ, ʥʦ ʠ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʙʣʦʛʛʝʨʳ, ʚʣʘʜʝʣʴʮʳ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ 

ʩʘʡʪʦʚ ʩ ʧʦʩʝʱʘʝʤʦʩʪʴʶ 500-1000 ʫʥʠʢʘʣʴʥʳʭ ʧʦʩʝʪʠʪʝʣʝʡ ʚ ʩʫʪʢʠ, ʘ ʪʘʢʞʝ ʣʶʜʠ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʥʝʩʣʠ ʩʚʦʸ ʭʦʙʙʠ ʚʦ ɺʩʝʤʠʨʥʫʶ ʇʘʫʪʠʥʫ [5]. 

ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ ʩʚʦʡ ʩʘʡʪ ʩʝʡʯʘʩ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʙʝʟ ʧʨʦʙʣʝʤ ʠ 

ʢʘʢʠʭ-ʣʠʙʦ ʦʱʫʪʠʤʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ, ʥʘʯʠʥʘʷ ʩʦ ʰʢʦʣʴʥʠʢʘ 

ʠ ʟʘʢʘʥʯʠʚʘʷ ʜʦʤʦʭʦʟʷʡʢʦʡ, ʧʦʵʪʦʤʫ ʥʝ ʩʪʦʠʪ ʧʨʝʥʝʙʨʝʛʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴʶ çʫʭʦʜʘè ʚ 

ʦʥʣʘʡʥ, ʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʟʘʨʘʙʦʪʢʘ ʩʦ ʩʚʦʝʛʦ ʣʶʙʠʤʦʛʦ ʩʘʡʪʘ. 
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Google Prediction ʢʘʢ ʩʨʝʜʩʪʚʦ ʩʝʥʪʠʤʝʥʪ-ʘʥʘʣʠʟʘ ʩʦʦʙʱʝʥʠʷ 

ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ 

ʂʠʨʩʘʥʦʚ ɸ. ɺ. 
ʂʠʨʩʘʥʦʚ ɸ. ɺ. Google Prediction ʢʘʢ ʩʨʝʜʩʪʚʦ ʩʝʥʪʠʤʝʥʪ-ʘʥʘʣʠʟʘ ʩʦʦʙʱʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ 

ʂʠʨʩʘʥʦʚ ɸʥʜʨʝʡ ɺʠʢʪʦʨʦʚʠʯ / Kirsanov Andrey Viktorovich ï ʩʪʫʜʝʥʪ, 

ʢʘʬʝʜʨʘ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ, 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʄʦʩʢʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʠ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʣʷ ʟʘʛʨʫʟʢʠ ʚ ʩʠʩʪʝʤʫ Google Prediction ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʚʦʜʠʪʴ ʩʝʥʪʠʤʝʥʪ-ʘʥʘʣʠʟ ʢʦʨʦʪʢʠʭ ʩʦʦʙʱʝʥʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʥʪʠʤʝʥʪ-ʘʥʘʣʠʟ, Google Prediction, Google Developers Console. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʨʳʥʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʦʪʟʳʚʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʟ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ɺʩʝ ʦʥʠ ʦʙʣʘʜʘʶʪ ʢʘʢ ʥʝʜʦʩʪʘʪʢʘʤʠ, ʪʘʢ ʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ, ʥʦ 

ʠʥʪʝʛʨʘʮʠʷ ʠʭ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʦʙʳʯʥʦ ʥʝʚʦʟʤʦʞʥʘ ʠʣʠ 

ʪʨʝʙʫʝʪ ʛʨʘʥʜʠʦʟʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʨʝʥʪʘʙʝʣʴʥʦ [1]. ʅʘ ʬʦʥʝ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʚʦʟʤʦʞʥʳʤ ʨʝʰʝʥʠʝʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʣʦʞʝʥʥʳʡ ʢʦʨʧʦʨʘʮʠʝʡ Google 

ʩʝʨʚʠʩ ʜʣʷ ʦʙʣʘʯʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Google Prediction. 
 

 
 

ʈʠʩ. 1. ʇʨʝʜʣʘʛʘʝʤʳʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Google Prediction 
 

ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʦʥ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩ ʪʦʡ 

ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʚʩʝ ʨʘʩʯʝʪʳ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʫʜʘʣʝʥʥʦʤ ʩʝʨʚʝʨʝ, ʘ ʦʙʨʘʱʝʥʠʷ ʢ 

ʥʝʤʫ ʧʨʦʠʩʭʦʜʷʪ ʧʦ ʩʨʝʜʩʪʚʘʤ RESTful API. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʩʝʨʚʠʩʘ ʚ ʩʠʩʪʝʤʫ [2]. 

ʇʨʦʩʪʝʡʰʠʡ ʘʣʛʦʨʠʪʤ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʜʣʷ Google Prediction ʪʨʝʙʫʝʪ ʚʩʝʛʦ 3-ʭ ʰʘʛʦʚ: 

- ʉʙʦʨ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ. 

- ɿʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ. 

- ʊʨʝʥʠʨʦʚʢʘ ʤʦʜʝʣʠ ʥʘ ʟʘʛʨʫʞʝʥʥʳʭ ʜʘʥʥʳʭ. 

 










































































