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ʋɼʂ 004:37 
         ɼʨʫʢʫʻʪʴʩʷ ʟʘ ʫʭʚʘʣʦʶ ʚʯʝʥʦʾ ʨʘʜʠ 
ʍʝʨʩʦʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

(ʧʨʦʪʦʢʦʣ ˉ 9 ʚʽʜ 21.05.07) 

 
ɿʘʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʰʝʥʥʷ ʚʯʝʥʦʾ ʨʘʜʠ  
ʍʝʨʩʦʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

(ʧʨʦʪʦʢʦʣ ʚʽʜ 30.03.2020 ˉ 10) 
 

ɺʥʝʩʝʥʦ ʜʦ ʇʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ  
(ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ˉ409 ʚʽʜ 17.03.2020)  

 

ɻʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ 

ʉʧʽʚʘʢʦʚʩʴʢʠʡ ʆʣʝʢʩʘʥʜʨ 

ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ɿʘʩʪʫʧʥʠʢʠ ʛʦʣʦʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ 

ɻʫʨʞʽʡ ɸʥʜʨʽʡ ʄʠʢʦʣʘʡʦʚʠʯ ï ʅɸʇʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɭʨʤʦʣʘʻʚ ɺʘʜʠʤ ɸʥʘʪʦʣʽʡʦʚʠʯ ï ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ɺʽʥʥʠʢ ʄʘʢʩʠʤ ʆʣʝʢʩʘʥʜʨʦʚʠʯ  ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ɺʽʜʧʦʚʽʜʘʣʴʥʽ ʩʝʢʨʝʪʘʨʽ 

ʂʨʘʚʮʦʚ ɻʝʥʥʘʜʽʡ ʄʠʭʘʡʣʦʚʠʯ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʊʘʨʘʩʽʯ ʖʣʽʷ ɻʝʥʥʘʜʽʾʚʥʘ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʃʽʪʝʨʘʪʫʨʥʠʡ ʨʝʜʘʢʪʦʨ 

ɻʥʻʜʢʦʚʘ ʆʣʴʛʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ 

ɸʥʜʨʽʻʚʩʴʢʠʡ ɹʦʨʠʩ ʄʘʢʽʡʦʚʠʯ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ɹʠʢʦʚ ɺʘʣʝʨʽʡ ʖʭʠʤʦʚʠʯ ï ɯʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʋʢʨʘʾʥʘ 

ɹʦʛʦʤʦʣʦʚ ʉʝʨʛʽʡ  ï ɸʚʩʪʨʘʣʽʡʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ɸʚʩʪʨʘʣʽʷ 

ɺʘʛʘʥ ʊʝʨʟʽʷʥ ï ʋʥʽʚʝʨʩʠʪʝʪ ʖʚʷʩʢʶʣʷ, ʌʽʥʣʷʥʜʽʷ 

ɺʘʣɹʢʦ ʅʘʪʘʣʽʷ ɺʘʣʝʨʽʾʚʥʘ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ɺʘʥʛʫʣʘ ɸʣʘʛʘʨ ï ʋʥʽʚʝʨʩʠʪʝʪ ʂʦʥʢʦʨʜʽʷ, ʂʘʥʘʜʘ 

ɻʝʨʽ ʃ. ʇʨʘʪʪ ï ʉʭʽʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ɺʘʰʠʥʛʪʦʥʘ, ʉʐɸ 

ɻʝʥʨʽʭ ʄʘʡʨ ï ɸʣʴʧʝʥ-ɸʜʨʽʷ-ʫʥʽʚʝʨʩʠʪʝʪ, ʂʣʘʛʝʥʬʫʨʪ, ɸʚʩʪʨʽʷ 

ɼʝʚ̔ʜ ʂʘʤʘʯʦ ï ʄʘʜʨʠʜʩʴʢʠʡ ʘʚʪʦʥʦʤʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ɯʩʧʘʥʽʷ 

ɼʫʤʽʪʨʫ ɼʝʥ ɹʫʨʜʝʩʢʫ ï ʋʥʽʚʝʨʩʠʪʝʪ ʂʨʘʡʦʚʠ, ʈʫʤʫʥʽʷ 

ʂʦʣʛʘʪʽʥ ʆʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʽʡʦʚʠʯ ï ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɻ.ʉ. ʉʢʦʚʦʨʦʜʠ, ʋʢʨʘʾʥʘ 

ʂʦʪʢʦʚʘ ɺʽʨʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʂʨʫʛʣʠʢ ɺʣʘʜʠʩʣʘʚ ʉʝʨʛʽʡʦʚʠʯ ï ʄʝʣʽʪʦʧʦʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɹ. ʍʤʝʣʴʥʠʮʴʢʦʛʦ, ʋʢʨʘʾʥʘ 

ʂʫʰʥʽʨ ʅʘʪʘʣʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʃʝʦ ɺʘʥ ʄʦʝʨʛʝʩʪʝʣ ï ʋʪʨʝʭʪʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʧʨʠʢʣʘʜʥʠʭ ʥʘʫʢ, ʅʽʜʝʨʣʘʥʜʠ 

ʃʴʚʦʚ ʄʠʭʘʡʣʦ ʉʝʨʛʽʡʦʚʠʯ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʄʦʨʟʝ ʅʘʪʘʣʽʷ ɺʽʢʪʦʨʽʚʥʘ ï ʂʠʾʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ, ʋʢʨʘʾʥʘ 

ʅʽʢʽʪʯʝʥʢʦ ʄʠʢʦʣʘ ʉʪʝʧʘʥʦʚʠʯ ï ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊʘʨʘʩʘ ʐʝʯʝʥʢʘ, ʋʢʨʘʾʥʘ 

ʆʩʘʜʯʘ ʂʘʪʝʨʠʥʘ ʇʝʪʨʽʚʥʘ ï ʄʝʣʽʪʦʧʦʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɹ. ʍʤʝʣʴʥʠʮʴʢʦʛʦ, ʋʢʨʘʾʥʘ 

ʆʩʠʧʦʚʘ ʅʘʪʘʣʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʇʝʩʯʘʥʝʥʢʦ ɺʦʣʦʜʠʤʠʨ ʉʝʨʛʽʡʦʚʠʯ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʇʝʪʫʭʦʚʘ ʃʶʙʦʚ ɭʚʛʝʥʽʚʥʘ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʈʘʢʦʚ ʉʝʨʛʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ.ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, ʋʢʨʘʾʥʘ 

ʉʘʛʘʥ ʆʣʝʥʘ ɺʘʣʝʨʽʾʚʥʘ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʉʝʤʝʨʽʢʦʚ ʉʝʨʛʽʡ ʆʣʝʢʩʽʡʦʚʠʯ ï ʂʨʠʚʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʉʧʽʨʽʥ ʆʣʝʛ ʄʠʭʘʡʣʦʚʠʯ ï ɯʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʋʢʨʘʾʥʘ 

ʉʪʘʚʨʦʩ ɼʝʤʝʪʨʽʘʜʽʩ ï ʋʥʽʚʝʨʩʠʪʝʪ ɸʨʠʩʪʦʪʝʣʷ ʚ ʉʘʣʦʥʽʢʘʭ, ɻʨʝʮʽʷ 

ʊʨʠʫʩ ʖʨʽʡ ɺʘʩʠʣʴʦʚʠʯ ï ʏʝʨʢʘʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʌʽʣʽʧʧ ʃʘʽʨ ï ʋʥʽʚʝʨʩʠʪʝʪ ʅʽʮʮʠ-ʉʦʬʽʾ ɸʥʪʠʧʦʣʽʩ, ʌʨʘʥʮʽʷ 

ʐʝʨʤʘʥ ʄʠʭʘʡʣʦ ɯʩʘʘʢʦʚʠʯ ï ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʐʠʰʘʮʴʢʘ ʆʣʝʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ ï ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʋʢʨʘʾʥʘ 
 

Information Technologies in Education: ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ɺʠʧʫʩʢ 1 (42).  ʍʝʨʩʦʥ : ʍɼʋ, 2020. 71 c. 
 

ʈʝʜʘʢʮʽʷ ʟʙʝʨʽʛʘʻ ʟʘ ʩʦʙʦʶ ʧʨʘʚʦ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʩʪʘʪʝʡ. ɼʫʤʢʠ ʘʚʪʦʨʽʚ ʥʝ ʟʘʚʞʜʠ ʟʙʽʛʘʶʪʴʩʷ ʟ ʜʫʤʢʦʶ 

ʨʝʜʘʢʮʽʾ. ɿʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʬʘʢʪʽʚ, ʮʠʪʘʪ, ʽʤʝʥ, ʥʘʟʚ ʪʘ ʽʥʰʠʭ ʚʽʜʦʤʦʩʪʝʡ ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʚʪʦʨʠ. 

ɿʘʩʥʦʚʥʠʢ (ʩʧʽʚʟʘʩʥʦʚʥʠʢ): ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ɯʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ. 

ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ʜʨʫʢʦʚʘʥʦʛʦ ʟʘʩʦʙʫ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʉʝʨʽʷ ʂɺ ˉ 24162-14002 ʇɯ. 

ɽʣʝʢʪʨʦʥʥʘ ʘʜʨʝʩʘ ʟʙʽʨʥʠʢʘ http://ite.kspu.edu  

ɿʙʽʨʥʠʢ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʪʘ ʙʽʙʣʽʦʤʝʪʨʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ̔  ɹɼ: DOAJ, Ulrich's Periodicals 

Directory, WorldCat, CrossRef, Index Copernicus International S.A., ʈʝʬʝʨʘʪʠʚʥʘ ʙʘʟʘ ʜʘʥʠʭ çʋʢʨʘʾʥʽʢʘ ʥʘʫʢʦʚʘè, Google Scholar. 
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ʋɼʂ 378.046.4 

ɹʦʣʽʣʠʡ ɺ.ʆ., ʄʘʪʷʰ ɺ.ɺ., ʈʻʟʽʥʘ ʆ.ɺ. 1 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɺʦʣʦʜʠʤʠʨʘ ɺʠʥʥʠʯʝʥʢʘ, ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

ʆʈɻɸʅɯɿɸʎɯʗ ʊʈɽʅɯʅɻʋ ɿ ɺʀɺʏɽʅʅʗ ʄɽʊʆɼɯɺ ʊɸ ɿɸʉʆɹɯɺ 

ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ ɼʃʗ ɺʀʂʃɸɼɸʏɯɺ ʋʅɯɺɽʈʉʀʊɽʊʋ 

DOI: 10.14308/ite000711 

ʋ ʩʪʘʪʪʽ ʦʧʠʩʘʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʝʣʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʢʣʘʜʘʯʽʚ ʷʢ ʪʨʝʥʽʥʛ 

ʟ ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʤʫ 

ʜʝʨʞʘʚʥʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ. ʅʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʝʥʽʥʛʫ ʙʫʣʠ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʨʦʙʣʝʤ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʫ ʚʠʢʣʘʜʘʯʽʚ ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤ ʥʘʚʯʘʥʥʷ ʜʦʨʦʩʣʠʭ, ʫʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʢʨʝʩʣʝʥʦ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʚʠʥʠʢʘʣʠ ʧʽʜ ʯʘʩ 

ʧʦʧʝʨʝʜʥʽʭ ʥʝʚʜʘʣʠʭ ʩʧʨʦʙ ʟʘʧʨʦʚʘʜʠʪʠ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʽ, ʪʘ ʥʘʤʽʯʝʥʽ ʰʣʷʭʠ 

ʨʦʟʚôʷʟʘʥʥʷ ʾʭ, ʟʦʢʨʝʤʘ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ ʛʨʫʧʠ ʪʨʝʥʝʨʽʚ ʟʘʧʨʦʩʠʪʠ ʚʠʢʣʘʜʘʯʽʚ, ʷʢʽ ʻ 

ʪʨʝʥʝʨʘʤʠ ʧʨʦʛʨʘʤʠ Intel çʅʘʚʯʘʥʥʷ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦè ʽ ʤʘʶʪʴ ʜʦʩʚʽʜ ʚʠʢʣʘʜʘʥʥʷ ʜʦʨʦʩʣʠʤ. 

ɿʘʚʯʘʩʥʦ ʧʽʜʛʦʪʫʚʘʣʠ ʡ ʟʘʪʚʝʨʜʠʣʠ ʧʦʚʥʠʡ ʧʘʢʝʪ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʪʨʝʥʽʥʛʫ. ʈʝʪʝʣʴʥʦ ʜʦʙʠʨʘʣʠ ʫʯʘʩʥʠʢʽʚ ʧʝʨʰʦʛʦ ʪʨʝʥʽʥʛʫ (ʚʦʥʠ 

ʧʦʚʠʥʥʽ ʙʫʣʠ ʤʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ). ʈʝʟʫʣʴʪʘʪʦʤ ʪʨʠʤʽʩʷʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʘʚ 

ʫʩʧʽʰʥʠʡ ʧʝʨʰʠʡ ʪʨʝʥʽʥʛ çʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ, ʍʤʘʨʢʘ-ʂɼʇʋ 

ʽ Moodle-ʂɼʇʋè ʫ ʩʽʯʥʽ 2015 ʨʦʢʫ, ʱʦ ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ 108 ʛʦʜʠʥ ʽ 10 ʨʦʙʦʯʠʭ ʜʥʽʚ  

(10 ʤʦʜʫʣʽʚ). ʇʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʫʯʘʩʥʠʢʠ ʨʦʟʨʦʙʣʷʣʠ ʜʚʘ ʜʠʩʪʘʥʮʽʡʥʽ ʝʣʝʢʪʨʦʥʥʽ ʢʫʨʩʠ. ʆʜʠʥ 

ʢʫʨʩ ʨʦʟʨʦʙʣʷʚʩʷ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ ʽ ʍʤʘʨʢʘ-ʂɼʇʋ, ʜʨʫʛʠʡ ï ʟʘʩʦʙʘʤʠ Moodle-ʂɼʇʋ. ʋ 

ʩʪʘʪʪʽ ʟʘʟʥʘʯʝʥʦ ʮʽʣʽ ʪʨʝʥʽʥʛʫ ʪʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ 

ʪʝʦʨʝʪʠʯʥʽ ʡ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ; ʜʦ ʢʦʞʥʦʛʦ ʟʤʽʩʪʦʚʦʛʦ ʤʦʜʫʣʷ ʚʠʟʥʘʯʝʥʦ ʪʝʤʠ ʟʘʥʷʪʴ ʽ 

ʢʽʣʴʢʽʩʪʴ ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʥʠʭ ʛʦʜʠʥ. ɼʦʚʝʜʝʥʦ, ʱʦ ʩʢʣʘʜʥʠʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʷʢʘ ʩʬʦʨʤʦʚʘʥʘ ʚ ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʩʴʢʦʤʫ ʧʝʜʫʥʽʚʝʨʩʠʪʝʪʽ, ʟʦʢʨʝʤʘ ɺʽʢʽ-ʩʘʡʪ, ʭʤʘʨʥʝ 

ʩʭʦʚʠʱʝ ʪʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ Moodle, ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɿʘ ʦʧʠʩʘʥʦʶ ʩʭʝʤʦʶ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 9 ʪʨʝʥʽʥʛʽʚ ʧʦ ʜʚʽ ʛʨʫʧʠ. 

ɿʘʛʘʣʴʥʠʡ ʚʽʜʩʦʪʦʢ ʫʯʘʩʥʠʢʽʚ, ʷʢʽ ʚʠʢʦʥʘʣʠ 85 % ʟʘʚʜʘʥʴ ʡ ʦʪʨʠʤʘʣʠ ʩʝʨʪʠʬʽʢʘʪ ï 99 %. 

ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʝʣʝʢʪʨʦʥʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʢʫʨʩʘʤʠ ʟʨʦʩʣʘ 

ʟ 12 % ʫ 2014 ʨʦʮʽ ʜʦ 89 % ʫ 2017 ʨʦʮʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʥʥʷ ʜʦʨʦʩʣʠʭ, ʪʝʭʥʦʣʦʛʽʾ ɺʽʢʽ, 

ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʘʞʣʠʚʠʤ ʚʠʢʣʠʢʦʤ ʜʣʷ ʦʩʚʽʪʷʥ ʩʪʘʣʦ ʷʢʽʩʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʘ ʧʨʦʛʨʘʤʥʦʾ ʩʢʣʘʜʥʠʢʽʚ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʚ 

ʥʦʚʠʭ ʩʧʦʩʦʙʘʭ ʽ ʤʝʪʦʜʠʢʘʭ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ɹʘʞʘʥʦ, ʱʦʙ ʮʽ 

ʥʦʚʽʪʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʘʢʪʠʚʽʟʫʚʘʣʠ ʧʨʦʜʫʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʤʦʣʦʜʽ, ʩʧʨʠʷʣʠ ʢʨʘʱʽʡ 

ʘʜʘʧʪʘʮʽʾ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʰʚʠʜʢʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʧʝʨʝʦʨʽʻʥʪʘʮʽʾ ʪʘ ʩʘʤʦʦʩʚʽʪʽ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʦʩʥʦʚʥʠʤʠ ʪʨʝʥʜʘʤʠ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ʻ ʧʝʨʝʥʝʩʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʮʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨ ʽ ʟʨʦʩʪʘʥʥʷ ʤʘʩʰʪʘʙʽʚ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʪʝʥʜʝʥʮʽʡ 

ʧʦʪʨʽʙʥʽ ʧʽʜʛʦʪʦʚʣʝʥʽ ʚʠʢʣʘʜʘʯʽ ʪʘ ʫʯʠʪʝʣʽ, ʷʢʽ ʥʘ ʚʣʘʩʥʦʤʫ ʧʨʠʢʣʘʜʽ ʜʝʤʦʥʩʪʨʫʚʘʪʠʤʫʪʴ ʥʦʚʽ 

ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ɯʂʊ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. ʎʝ ʘʢʪʫʘʣʽʟʫʚʘʣʦ 

 

  
ɹʦʣʽʣʠʡ ɺ.ʆ., ʄʘʪʷʰ ɺ.ɺ., ʈʻʟʽʥʘ ʆ.ɺ.  
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ʧʦʪʨʝʙʫ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʢʚʘʣʽʬʽʢʘʮʽʾ, ʧʝʨʝʧʽʜʛʦʪʦʚʮʽ ʡ ʦʚʦʣʦʜʽʥʥʽ ʥʦʚʠʤʠ ʫʤʽʥʥʷʤʠ ʩʪʚʦʨʝʥʥʷ ʡ ʩʫʧʨʦʚʦʜʞʝʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ [1]. 

ʉʫʯʘʩʥʽ ʫʥʽʚʝʨʩʠʪʝʪʠ ʧʦʩʪʫʧʦʚʦ ʬʦʨʤʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʙ 

ʚʢʣʶʯʘʣʘ ʨʝʩʫʨʩʠ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʋ ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (ʢʦʣʠʰʥʽʡ ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ) 

ʪʝʞ ʩʬʦʨʤʦʚʘʥʘ ʧʦʜʽʙʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʷʢʘ ʫʪʚʦʨʠʣʘ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ 

ʟʘʢʣʘʜʫ [2]: 

1. https://cuspu.edu.ua/ ï ʩʘʡʪ ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ (ʎɼʇʋ); 

2. http://mail.kspu.kr.ua/ ï ʧʦʰʪʦʚʠʡ ʩʝʨʚʽʩ; 

3. https://wiki. cuspu.edu.ua/ ï ʚʽʢʽ-ʩʘʡʪ ɺʽʢʽ-ʎɼʇʋ (çɺʽʢʽ-ʂɼʇʋè); 

4. http://testing.kspu.kr.ua/ ï ʚʽʢʽ-ʩʘʡʪ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ çɺʽʢʽ ʊʝʩʪʠè; 

5. http://moodle.kspu.kr.ua/ ï ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ Moodle-ʎɼʇʋ (çMoodle-

ʂɼʇʋè); 

6. https://owncloud.kspu.kr.ua/ ï ʭʤʘʨʥʠʡ ʩʝʨʚʽʩ ʍʤʘʨʢʘ-ʎɼʇʋ (çʍʤʘʨʢʘ-ʂɼʇʋè); 

7. https://library.cuspu.edu.ua ï ʥʘʫʢʦʚʘ ʙʽʙʣʽʦʪʝʢʘ ʎɼʇʋ; 

8. http://dspace.kspu.kr.ua/jspui/ ï ʽʥʩʪʠʪʫʮʽʡʥʠʡ ʨʝʧʦʟʠʪʘʨʽʡ (ʘʨʭʽʚ) ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ; 

9. http://irbis.kspu.kr.ua/cgi-

bin/irbis64r_11/cgiirbis_64.exe?LNG=uk&C21COM=F&I21DBN=BD2&P21DBN=BD2 ï 

çɯʨʙʽʩè ʝʣʝʢʪʨʦʥʥʠʡ ʢʘʪʘʣʦʛ ʙʽʙʣʽʦʪʝʢʠ ʎɼʇʋ. 

ʅʘʚʝʜʝʥʽ ʚʠʱʽ ʚʝʙʩʝʨʚʽʩʠ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʫʙʣʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʪʘ ʟʨʫʯʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʴʦʛʦ, ʢʦʤʫʥʽʢʘʮʽʾ ʩʪʫʜʝʥʪʘ ʟ ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʽʥʰʠʤʠ 

ʩʪʫʜʝʥʪʘʤʠ ʡ ʦʪʨʠʤʘʥʥʷ ʥʦʚʦʛʦ ʜʦʩʚʽʜʫ. ʊʦʙʪʦ ʚʦʥʠ ʻ ʧʦʪʫʞʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɸʣʝ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʮʠʭ ʚʝʙʨʝʩʫʨʩʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ʥʝʦʙʭʽʜʥʽ ʧʽʜʛʦʪʦʚʣʝʥʽ ʚʠʢʣʘʜʘʯʽ, ʷʢʽ ʙʫʜʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʢʫʨʩʠ ʪʘ ʟʘʣʫʯʘʪʠ ʜʦ ʥʠʭ 

ʩʪʫʜʝʥʪʽʚ.  

ʇʝʨʰʘ ʥʝʚʜʘʣʘ ʩʧʨʦʙʘ ʚʧʨʦʚʘʜʠʪʠ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʘ ʩʘʤʝ, ʩʠʩʪʝʤʫ Moodle, ʚ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʤʫ ʧʝʜʫʥʽʚʝʨʩʠʪʝʪʽ ʙʫʣʘ ʫ ʢʚʽʪʥʽ 2004 ʨʦʢʫ. ʈʦʟʛʦʨʥʫʣʠ Moodle ʥʘ 

ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʭ ʚʝʙʩʝʨʚʝʨʘʭ ʽ ʧʽʜʛʦʪʫʚʘʣʠ 4 ʜʝʤʦʥʩʪʨʘʮʽʡʥʽ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ. ʇʨʦʚʝʣʠ 

ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʷʢʝ ʧʦʢʘʟʘʣʦ ʚʠʩʦʢʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʥʘʚʯʘʥʥʽ ʪʘ 

ʧʦʜʘʣʴʰʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ Moodle ʫ ʚʠʢʣʘʜʘʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʆʨʛʘʥʽʟʫʚʘʣʠ ʩʝʤʽʥʘʨ ʟ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʦʩʥʦʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʢʫʨʩʽʚ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ 

ʟʘʨʝʻʩʪʨʫʚʘʣʦʩʷ 69 ʚʠʢʣʘʜʘʯʽʚ. ɸʣʝ, ʥʘ ʞʘʣʴ, ʥʽʭʪʦ ʽʟ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʥʝ ʧʦʯʘʚ ʧʨʘʮʶʚʘʪʠ ʽ ʥʝ 

ʩʪʚʦʨʠʚ ʞʦʜʥʦʛʦ ʥʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ. ɯʟ ʩʠʩʪʝʤʦʶ Moodle ʧʨʦʜʦʚʞʫʚʘʣʘ ʧʨʘʮʶʚʘʪʠ 

ʣʠʰʝ ʛʨʫʧʘ ʝʥʪʫʟʽʘʩʪʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ï 0 ʧʫʙʣʽʢʘʮʽʡ. 

ɼʨʫʛʘ ʥʝʚʜʘʣʘ ʩʧʨʦʙʘ ʟʘʣʫʯʠʪʠ ʚʠʢʣʘʜʘʯʽʚ ʜʦ ʨʦʙʦʪʠ ʽʟ Moodle ʙʫʣʘ ʚ ʣʠʩʪʦʧʘʜʽ  

2006 ʨʦʢʫ ʫ ʬʦʨʤʽ ʪʠʞʥʝʚʦʛʦ ʪʨʝʥʽʥʛʫ. ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʘʚʯʘʣʴʥʫ ʪʘ ʨʦʙʦʯʫ ʧʨʦʛʨʘʤʠ 

ʪʨʝʥʽʥʛʫ. ɿʘʥʷʪʪʷ ʧʨʦʚʦʜʠʣʠʩʷ ʢʽʣʴʢʦʤʘ ʝʥʪʫʟʽʘʩʪʘʤʠ, ʷʢʽ ʦʧʘʥʫʚʘʣʠ ʽʥʩʪʨʫʤʝʥʪʠ Moodle, ʘʣʝ 

ʥʝ ʚʦʣʦʜʽʣʠ ʪʨʝʥʽʥʛʦʚʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʥʘʚʯʘʥʥʷ ʜʦʨʦʩʣʠʭ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʝʧʨʘʚʠʣʴʥʦ 

ʧʽʜʛʦʪʫʚʘʣʠ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ. ʋ ʧʽʜʩʫʤʢʫ ï ʦʜʠʥ ʧʦʚʥʦʮʽʥʥʠʡ ʩʝʤʝʩʪʨʦʚʠʡ 

ʢʫʨʩ ʚ Moodle, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚʠʢʣʘʜʘʯʝʤ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʪʘ ʞʦʜʥʦʾ ʧʫʙʣʽʢʘʮʽʾ. 

ʊʨʝʪʷ ʡ ʜʦʩʠʪʴ ʫʩʧʽʰʥʘ ʩʧʨʦʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʽ 

ʨʦʟʧʦʯʘʣʘʩʷ ʚ ʪʨʘʚʥʽ 2008 ʨʦʢʫ ʟ ʨʦʟʛʦʨʪʘʥʥʷ ʚʽʢʽ-ʩʘʡʪʫ ʥʘ ʧʣʘʪʬʦʨʤʽ MediaWiki. ʇʨʦʪʷʛʦʤ 

ʨʦʢʫ ʩʬʦʨʤʫʚʘʣʘʩʷ ʛʨʫʧʘ ʝʥʪʫʟʽʘʩʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʽʢʽ-ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʠʢʣʘʜʘʥʥʽ ʪʘ 

ʧʦʯʘʣʠ ʜʦʣʫʯʘʪʠ ʢʦʣʝʛ ʜʦ ʮʽʻʾ ʩʧʨʘʚʠ, ʧʨʦʚʦʜʷʯʠ ʤʘʡʩʪʝʨ-ʢʣʘʩʠ ʪʘ ʤʝʪʦʜʠʯʥʽ ʩʝʤʽʥʘʨʠ. 

ɯʥʬʦʨʤʘʮʽʷ ʧʦʰʠʨʠʣʘʩʷ ʧʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʽ ʧʦʩʪʫʧʦʚʦ ʚʠʢʣʘʜʘʯʽ ʦʧʘʥʫʚʘʣʠ ʚʽʢʽ-ʪʝʭʥʦʣʦʛʽʾ. 

ɺʽʢʽ-ʩʘʡʪ ʧʦʧʦʚʥʠʚʩʷ ʩʪʫʜʝʥʪʩʴʢʠʤʠ ʨʦʙʦʪʘʤʠ, ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʫʨʩʽʚ, ʢʦʣʝʢʮʽʷʤʠ ʧʨʦʝʢʪʽʚ ʽ ʧʨʦʜʫʢʪʽʚ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʣʘʩʥʦʶ ʜʦʚʽʜʢʦʚʦʶ ʩʠʩʪʝʤʦʶ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʟôʷʚʠʣʠʩʷ ʧʝʨʰʽ ʧʫʙʣʽʢʘʮʽʾ.  

ɼʦ 2014 ʨʦʢʫ ʥʘ ʚʽʢʽ-ʩʘʡʪʽ ʧʘʥʫʚʘʣʘ ʧʦʣʽʪʠʢʘ çʢʦʞʥʠʡ ʨʦʙʠʪʴ ʪʝ, ʱʦ ʭʦʯʝè. ʊʘʢʘ ʩʠʪʫʘʮʽʷ 

ʧʦʩʪʘʚʠʣʘ ʧʝʨʝʜ ʛʨʫʧʦʶ ʚʠʢʣʘʜʘʯʽʚ-ʝʥʪʫʟʽʘʩʪʽʚ ʧʨʦʙʣʝʤʠ ʫʥʽʬʽʢʘʮʽʾ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 
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ʢʫʨʩʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʩʧʽʣʴʥʦʪʠ ʩʪʫʜʝʥʪʽʚ ʪʘ ʧʨʘʚʠʣ ʧʫʙʣʽʢʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʠʭ 

ʧʨʦʙʣʝʤ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʜʚʦʪʠʞʥʝʚʠʡ ʪʨʝʥʽʥʛ ʟ̔ ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʥʘ ʙʘʟʽ ʚʽʢʽ-ʩʘʡʪʫ ʪʘ Moodle. ʋʨʘʭʦʚʫʶʯʠ ʧʦʧʝʨʝʜʥʽʡ ʥʝʚʜʘʣʠʡ ʜʦʩʚʽʜ, ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʜʦ ʛʨʫʧʠ 

ʪʨʝʥʝʨʽʚ ʟʘʧʨʦʩʠʪʠ ʚʠʢʣʘʜʘʯʽʚ, ʷʢʽ ʻ ʪʨʝʥʝʨʘʤʠ ʧʨʦʛʨʘʤʠ Intel çʅʘʚʯʘʥʥʷ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦè ʽ 

ʤʘʶʪʴ ʜʦʩʚʽʜ ʚʠʢʣʘʜʘʥʥʷ ʜʦʨʦʩʣʠʤ. ɿʘʚʯʘʩʥʦ ʧʽʜʛʦʪʫʚʘʣʠ ʡ ʟʘʪʚʝʨʜʠʣʠ ʧʦʚʥʠʡ ʧʘʢʝʪ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʪʨʝʥʽʥʛʫ. ʈʝʪʝʣʴʥʦ ʜʦʙʠʨʘʣʠ 

ʫʯʘʩʥʠʢʽʚ ʧʝʨʰʦʛʦ ʪʨʝʥʽʥʛʫ: ʚʦʥʠ ʧʦʚʠʥʥʽ ʙʫʣʠ ʤʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʪʘ 

ʧʽʜʛʦʪʦʚʣʝʥʽ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʢʦʤʧʣʝʢʩʠ ʟ ʜʠʩʮʠʧʣʽʥ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ 

(ʪʝʢʩʪʦʚʦʤʫ ʬʦʨʤʘʪʽ). ʈʝʟʫʣʴʪʘʪʦʤ ʪʨʠʤʽʩʷʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʘʚ ʫʩʧʽʰʥʦ ʧʨʦʚʝʜʝʥʠʡ ʧʝʨʰʠʡ 

ʪʨʝʥʽʥʛ çʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ, ʍʤʘʨʢʘ-ʂɼʇʋ ʽ Moodle-ʂɼʇʋè 

ʫ ʩʽʯʥʽ 2015 ʨʦʢʫ [3].  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʦʙʣʝʤʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʚʠʢʣʘʜʘʯʽʚ ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʫʯʝʥʠʭ ɺ.ɻ. ɹʘʙʽʡʯʫʢʘ, ɺ.ʖ. ɹʠʢʦʚʘ, 

ʅ.ɺ. ɺʘʣʴʢʦ, ɯ.ɸ. ɿʷʟʶʥʘ, ɻ.ɺ. ɭʣʴʥʠʢʦʚʦʾ, ɺ.ʄ. ʂʫʭʘʨʝʥʢʦ, ʅ.ɸ. ʂʫʰʥʽʨ, ɸ.ʂ. ʄʘʨʢʦʚʦʾ, 

ɸ.ʄ. ʄʘʥʞʫʣʘ, ʅ.ɺ. ʄʦʨʟʝ, ʆ.ʆ. ʈʦʤʘʥʦʚʩʴʢʦʛʦ, ɺ.ɸ. ʉʝʤʠʯʝʥʢʦ, ʉ.ʆ. ʉʠʩʦʻʚʦʾ, 

ʆ.ʄ. ʉʧʽʨʽʥʘ, ʅ.ʌ. ʊʘʣʠʟʽʥʦʾ ʪʘ ʽʥʰʠʭ.  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʜʘʚ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢʽʩʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʚʯʘʥʥʷ. ʂʦʤʧʝʪʝʥʪʥʽ ʚʠʢʣʘʜʘʯʽ ï 

ʦʜʥʘ ʟ ʫʤʦʚ ʜʦʩʷʛʥʝʥʥʷ ʪʘʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋʩʧʽʰʥʝ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʟʫʤʦʚʣʶʻ ʥʘʷʚʥʩ̔ʪɹ 

ʫ ʚʠʢʣʘʜʘʯʽʚ ʧʝʚʥʦʛʦ ʥʘʙʦʨʫ ʩʧʝʮʠʬʽʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ [4] ʘʚʪʦʨ ʚʠʟʥʘʯʘʻ 

ʧôʷʪʜʝʩʷʪ ʦʜʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʠʢʣʘʜʘʯʘ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʷʻ ʚʤʽʥʥʷ 

ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧôʶʪʝʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚ ʩʠʩʪʝʤʽ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. 

ʋ ʨʦʙʦʪʘʭ [5, 6] ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ, ʭʦʯʘ ʧʨʠʥʮʠʧʠ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ  ̔

ʜʠʩʪʘʥʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʧʦʜʽʙʥʽ, ʫʩʝ ʦʜʥʦ ʚʠʢʣʘʜʘʯʽ ʧʦʪʨʝʙʫʶʪʴ ʥʘʚʯʘʥʥʷ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʱʦʜʦ ʨʦʙʦʪʠ ʚ ʥʦʚʦʤʫ ʜʣʷ ʥʠʭ ʩʝʨʝʜʦʚʠʱʽ ï ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ 

(Learning Management System, LMS). ʇʽʜ ʯʘʩ ʧʦʯʘʪʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʢʣʘʜʘʯʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʫʥʽʚʝʨʩʠʪʝʪʘʤ ʜʦʮʽʣʴʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʚ ʪʽʡ ʯʠ ʪʽʡ ʬʦʨʤʽ, ʱʦ 

ʥʘʜʘʩʪʴ ʟʤʦʛʫ ʩʬʦʨʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʩʪʚʦʨʠʪʠ ʧʝʚʥʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ 

ʧʽʜʪʨʠʤʢʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʮʴʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ [4]. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʦʧʠʩʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʝʣʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʢʣʘʜʘʯʽʚ ʷʢ 

ʪʨʝʥʽʥʛ ʟ ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʤʫ 

ʜʝʨʞʘʚʥʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʘʢʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʘʥʘʣʽʟ 

ʪʝʦʨʝʪʠʯʥʠʭ ʜʞʝʨʝʣ, ʚʠʚʯʝʥʥʷ ʜʦʩʚʽʜʫ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʨʝʥʽʥʛʽʚ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟʘʨʫʙʽʞʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʦʩʚʽʪʥʽʭ 

ʟʘʢʣʘʜʽʚ; ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʧʨʠʢʣʘʜʽʚ ʟʘʣʫʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʢʫʨʩʽʚ; ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʨʫʙʽʞʥʦʛʦ ʪʘ ʚʽʪʯʠʟʥʷʥʦʛʦ ʜʦʩʚʽʜʫ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʚʠʚʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʚʠʢʣʘʜʘʯʽʚ ʥʘ ʚʝʙʩʝʨʚʽʩʘʭ ʧʝʜʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʾʭ ï ʫʩʽ ʮʽ ʟʘʭʦʜʠ 

ʜʦʧʦʤʦʛʣʠ ʩʧʣʘʥʫʚʘʪʠ ʡ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʫ, ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ ʥʘ ʙʘʟʽ ʚʽʢʽ-ʩʘʡʪʫ ʪʘ 

Moodle, ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ [7-10] ʜʣʷ ʪʨʝʥʽʥʛʫ çʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʟʘʩʦʙʘʤʠ 

ɺʽʢʽ-ʂɼʇʋ, ʍʤʘʨʢʘ-ʂɼʇʋ ʽ Moodle-ʂɼʇʋè. 

ʆʙʛʨʫʥʪʦʚʘʥʦ ʱʦ, ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʥʥʷ ʜʦʨʦʩʣʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʦʨʤʘʪʘʭ [11]. ɺʦʥʠ ʚʘʨʽʶʶʪʴʩʷ ʚʽʜ ʞʦʨʩʪʢʦ ʬʦʨʤʘʣʴʥʠʭ ʜʦ ʥʝʬʦʨʤʘʣʴʥʠʭ, ʚʽʜ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʝʩʽʡ ʪʨʠʚʘʣʽʩʪʶ ʢʽʣʴʢʘ ʛʦʜʠʥ ʜʦ ʙʘʛʘʪʦʜʝʥʥʠʭ ʩʠʤʧʦʟʽʫʤʽʚ, ʚʽʜ ʢʦʥʬʝʨʝʥʮʽʡ 

ʜʦ ʽʥʪʝʥʩʠʚʥʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʥʘʚʯʘʥʴ. ɯ ʩʘʤʝ ʧʽʜ ʯʘʩ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʥʘʚʯʘʥʴ ʩʣʫʭʘʯʘʤ 

ʧʨʦʧʦʥʫʶʪ ɹʨʽʟʥʽ ʬʦʨʤʠ ʜʽʷʣʴʥʦʩʪʽ: ʢʫʨʩʠ, ʩʝʤʽʥʘʨʠ, case-ʥʘʚʯʘʥʥʷ, ʧʨʦʛʨʘʤʠ ʦʩʦʙʠʩʪʽʩʥʦʛʦ 

ʨʦʩʪʫ, ʪʨʝʥʽʥʛʠ ʪʦʱʦ. ʇʨʦʛʨʘʤʠ ʜʣʷ ʜʦʨʦʩʣʠʭ ʤʦʞʥʘ ʟʦʨʽʻʥʪʫʚʘʪʠ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʥʥʷ; 

ʥʘ ʨʦʙʦʪʫ ʟ ʤʘʣʠʤʠ ʘʙʦ ʚʝʣʠʢʠʤʠ ʛʨʫʧʘʤʠ ʩʣʫʭʘʯʽʚ; ʚʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʣʦʢʘʣʴʥʠʡ, 

ʨʝʛʽʦʥʘʣʴʥʠʡ ʘʙʦ ʤʽʞʥʘʨʦʜʥʠʡ ʨʽʚʝʥʴ. ʇʽʜ ʯʘʩ ̔ ʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʽ ʧʨʦʝʢʪʫʶʪʴʩʷ ʦʢʨʝʤʽ 

ʧʨʦʛʨʘʤʠ ʜʣʷ ʩʣʫʭʘʯʽʚ, ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʧʦʨʪʬʦʣʽʦ. ɻʨʫʧʦʚ ̔ ʥʘʚʯʘʣʴʥʽ 
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ʩʝʤʽʥʘʨʠ ʘʙʦ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʷʢ ʦʯʥʦ, ʪʘʢ ʽ ʜʠʩʪʘʥʮʽʡʥʦ. ɿʨʝʰʪʦʶ, ʜʝʷʢʽ 

ʧʨʦʛʨʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʧʠʩʘʥʽ ʜʣʷ ʥʝʯʠʩʝʣʴʥʦʾ ʚʠʙʽʨʢʦʚʦʾ ʛʨʫʧʠ ʩʣʫʭʘʯʽʚ, ʪʘʢʠʭ, ʷʢ ʛʦʣʦʚʥʽ 

ʤʝʥʝʜʞʝʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʘʙʦ ʢʝʨʽʚʥʠʢʠ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʝʢʪʽʚ.  

ʆʩʚʽʪʘ ʡ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʜʦʨʦʩʣʠʭ ʩʧʨʠʷʶʪʴ ʪʘʢʠʤ ʚʠʜʘʤ ʟʤʽʥ, ̫ ʢ ʽʥʜʠʚʽʜʫʘʣʴʥʽ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ. ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʟʤʽʥʠ ʩʪʦʩʫʶʪʴʩʷ ʥʘʙʫʪʪʷ ʥʦʚʠʭ ʟʥʘʥʴ, ʩʠʩʪʝʤʠ ʚʤʽʥʴ 

ʽ ʥʘʚʠʯʦʢ, ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʦʩʦʙʠʩʪʽʩʥʠʭ ʮʽʥʥʦʩʪʝʡ. ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʟʤʽʥʠ ʧʨʠʚʦʜʷʪʴ ʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʘʙʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʠʭ ʩʧʦʩʦʙʽʚ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʠ. ʉʦʮʽʘʣʴʥʽ ʟʤʽʥʠ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʩʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʝʡ ʫ ʚʠʱʽ ʩʝʛʤʝʥʪʠ ʩʫʩʧʽʣʴʩʪʚʘ ʘʙʦ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʠ ʩʘʤʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʚ ʩʪʘʪʪʽ ʧʨʦʛʨʘʤʘ ʥʘʚʯʘʥʥʷ ʙʫʣʘ ʥʘʧʠʩʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʢʠʭ ʧʨʠʥʮʠʧʽʚ: 

¶ ʧʦʙʫʜʦʚʘ ʧʦʢʨʦʢʦʚʦʾ ʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ; 

¶ ʦʮʽʥʢʘ ʧʦʪʨʝʙ ʩʣʫʭʘʯʽʚ; 

¶ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ; 

¶ ʨʝʘʣʽʟʘʮʽʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʧʨʦʙʣʝʤʠ ʦʮʽʥʢʠ ʧʦʪʨʝʙ ʩʣʫʭʘʯʽʚ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. ʆʮʽʥʢʘ ʧʦʪʨʝʙ ʩʣʫʭʘʯʽʚ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʠ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ 

ʪʝʦʨʝʪʠʯʥʫʾʠʡ ʽ ʧʨʘʢʪʠʯʥʠʡ ʩʢʣʘʜʥʠʢʠ ʥʘʚʯʘʥʥʷ, ʾʭʥʽʡ ʙʘʣʘʥʩ. ʆʯʽʢʫʚʘʥʥʷ ʩʣʫʭʘʯʽʚ ʢʫʨʩʽʚ 

çʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ, ʍʤʘʨʢʘ-ʂɼʇʋ ʽ Moodle-ʂɼʇʋè ʤʽʩʪʠʣʠ 

ʪʘʢʽ ʘʩʧʝʢʪʠ: 

1. ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʜʠʩʪʘʥʮʽʡʥʽʡ ʦʩʚʽʪʽ; 

2. ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʝʙ 2.0 ʫ ʜʠʩʪʘʥʮʽʡʥʽʡ ʦʩʚʽʪʽ; 

3. ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ Moodle ʚ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥ ̫ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ; 

4. ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ ʚ ʜʠʩʪʘʥʮʽʡʥʽʡ ʦʩʚʽʪʽ; 

5. ʥʘʷʚʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʧʨʦʛʨʝʩʫ ʩʪʫʜʝʥʪʽʚ ʫ ʥʘʚʯʘʥʥʽ; 

6. ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʪʝʩʪʽʚ; 

7. ʤʦʞʣʠʚʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʠ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʱʦ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ 

ʜʠʩʪʘʥʮʽʡʥʠʡ ʢʫʨʩ. 

ɹʽʣʴʰʽʩʪʴ ʩʣʫʭʘʯʽʚ ʚʽʜʜʘʣʠ ʧʝʨʝʚʘʛʫ ʚʠʚʯʝʥʥʶ ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ, ʽ ʪʦʤʫ ʬʦʨʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʙʫʣʦ ʦʙʨʘʥʦ ʪʨʝʥʽʥʛ. 

ʉʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ. ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʟʫʤʦʚʣʶʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʫʩʽʤʘ ʩʫʙôʻʢʪʘʤʠ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʥʘʚʯʘʥʥʷ ʥʘʙʫʣʦ ʦʟʥʘʢ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ 

ʩʣʫʭʘʯʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ ʫ ʩʝʨʝʜʦʚʠʱʘʭ, ʫ ʷʢʠʭ ʽʥʪʝʛʨʦʚʘʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʥʘʚʯʘʥʥʷ, ʪʨʝʥʫʚʘʥʥʷ, ʘʥʘʣʽʟʫ, ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʪʝʩʪʫʚʘʥʥʷ, ʨʝʬʣʝʢʩʽʾ, ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʚʟʘʻʤʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. ʇʨʠ 

ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʙʘʟʦʚʽ ʟʥʘʥʥʷ ʩʣʫʭʘʯʽʚ ʪʘ ʾʭʥʽ ʥʘʚʠʯʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ.  

ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ ʚʠʷʚʣʷʻʪʴʩʷ ʷʢ ʪʨʠ ʛʦʣʦʚʥʽ ʪʠʧʠ ʚʟʘʻʤʦʜʽʾ: ʫʯʝʥʴ ï 

ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʫʯʝʥʴ ï ʫʯʠʪʝʣʴ, ʫʯʝʥʴ ï ʫʯʥʽ [12]. ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ: 

1. ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; 

2. ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʫʯʥʝʚʽ ʚʩʪʘʥʦʚʠʪʠ ʚʣʘʩʥʠʡ ʪʝʤʧ ʥʘʚʯʘʥʥʷ; 

3. ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ ʨʝʬʣʝʢʩʽʾ; 

4. ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʾ ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʫʯʥʷ ʟ ʦʜʥʦʛʨʫʧʥʠʢʘʤʠ ʪʘ 

ʥʘʩʪʘʚʥʠʢʘʤʠ; 

5. ʟʘʦʭʦʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʨʦʟʚʠʪʢʫ ʥʘʚʯʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ 
ʩʪʨʘʪʝʛʽʡ ʥʘʚʯʘʥʥʷ ʪʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ; 

6. ʦʙôʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ [13]. 

ʇʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʥʘ ʪʨʝʥʽʥʛʫ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʟʘʙʝʟʧʝʯʝʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ̔ ʢʽ-ʪʝʭʥʦʣʦʛʽʡ, ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ Moodle, 

ʮʽ ʜʦʜʘʪʢʠ ʥʘʜʘʶʪʴ ʝʬʝʢʪʠʚʥʽ ʟʘʩʦʙʠ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʦʰʫʢʫ 
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ʤʘʪʝʨʽʘʣʽʚ, ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʚʟʘʻʤʦʜʽʾ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʤʽʞ ʯʣʝʥʘʤʠ 

ʥʘʚʯʘʣʴʥʦʾ ʩʧʽʣʴʥʦʪʠ.  

ʂʦʞʝʥ ʩʣʫʭʘʯ ʢʫʨʩʽʚ ʦʪʨʠʤʫʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʧʝʨʩʦʥʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ 

(Personal Learning Environments, PLE) ʟ ʤʝʪʦʶ ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʣʘʩʥʦʶ ʦʩʚʽʪʥʴʦʶ 

ʜʽʷʣʴʥʽʩʪʶ. ʉʢʣʘʜʥʠʢʘʤʠ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ: 

1) ʢʦʨʧʦʨʘʪʠʚʥʘ ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʦʚʘ ʩʢʨʠʥʴʢʘ ʥʘ ʩʝʨʚʝʨʽ mail.kspu.kr.ua; 

2) ʜʠʩʢʦʚʠʡ ʧʨʦʩʪʽʨ ʫ ʭʤʘʨʥʦʤʫ ʩʭʦʚʠʱʽ ʍʤʘʨʢʘ-ʂɼʇʋ; 

3) ʚʽʢʽ-ʩʘʡʪ çɺʽʢʽ-ʂɼʇʋè; 

4) ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ Moodle-ʂɼʇʋ. 

ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʣʫʭʘʯʽ ʜʦʜʘʶʪʴ ʽʥʰʽ ʩʢʣʘʜʥʠʢʠ ʜʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (Blogs, Flickr, YouTube, Twitter, Facebook, LinkedIn ʪʦʱʦ). 

ʅʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ. ʋ ʢʦʥʪʝʢʩʪʽ ʦʩʚʽʪʠ ʜʣʷ 

ʜʦʨʦʩʣʠʭ ʮʽʣʽ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: 

- ʩʧʨʠʷʥʥʷ ʥʝʧʝʨʝʨʚʥʦʤʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ; 

- ʜʦʧʦʤʦʛʘ ʚ ʨʦʟʚôʷʟʘʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʦʙʣʝʤ; 

- ʧʽʜʛʦʪʦʚʢʘ ʩʧʝʮʽʘʣʽʩʪʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʩʧʨʠʷʥʥʷ ʦʨʛʘʥʽʟʘʮʽʷʤ ʚ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʬʫʥʢʮʽʶʚʘʥʥʷ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ ʪʘ ʩʧʨʠʷʥʥʷ 
ʨʦʟʚô̫ ʟʘʥʥʶ ʾʭ [11]. 

ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʠʭ ʮʽʣʝʡ, ʚʠʟʥʘʯʝʥʦ ʮʽʣʽ ʧʨʦʚʝʜʝʥʥʷ ʪʨʝʥʽʥʛʫ çʈʦʟʨʦʙʢʘ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ, ʍʤʘʨʢʘ-ʂɼʇʋ ʽ Moodle-ʂɼʇʋè: ʨʦʟʰʠʨʝʥʥʷ 

ʩʠʩʪʝʤʠ ʟʥʘʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʠʢʣʘʜʘʯʽʚ ʫ ʧʠʪʘʥʥʷʭ ʫʧʨʦʚʘʜʞʝʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ɿʘʚʜʘʥʥʷʤʠ ʥʘʚʯʘʥʥʷ ʥʘ ʪʨʝʥʽʥʛʫ ʻ: 

1. ʦʟʥʘʡʦʤʠʪʠ ʟ ʦʩʥʦʚʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ɿɺʆ; 

2. ʦʟʥʘʡʦʤʠʪʠ ʟ ʪʝʦʨʝʪʠʯʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ 

ʧʨʘʢʪʠʯʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ; 

3. ʟʘʙʝʟʧʝʯʠʪʠ ʦʚʦʣʦʜʽʥʥʷ ʪʝʭʥʽʢʦʶ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʘ ʩʘʤʝ ʙʘʟʦʚʠʤʠ ʟʘʩʘʜʘʤʠ 
ʩʪʚʦʨʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʝʜʦʚʠʱ ɺʽʢʽ-ʂɼʇʋ, 

ʍʤʘʨʢʘ-ʂɼʇʋ ʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ Moodle-ʂɼʇʋ. 

ʊʨʝʥʽʥʛ çʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ, ʍʤʘʨʢʘ-ʂɼʇʋ ʽ Moodle-

ʂɼʇʋè ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ 108 ʛʦʜʠʥ, ʽʟ ʥʠʭ: ʣʝʢʮʽʾ ï 19 ʛʦʜʠʥ, ʧʨʘʢʪʠʯʥʽ ï 41 ʛʦʜʠʥʘ, ʩʘʤʦʩʪʽʡʥʘ 

ʨʦʙʦʪʘ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ï 36 ʛʦʜʠʥ ʽ ʧʦʧʝʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ ï 12 ʛʦʜʠʥ. ʅʘʚʯʘʥʥʷ ʪʨʠʚʘʻ 

10 ʨʦʙʦʯʠʭ ʜʥʽʚ (10 ʤʦʜʫʣʽʚ), ʜʣʷ ʦʜʥʦʛʦ ʜʥʷ ʧʝʨʝʜʙʘʯʝʥʦ 6 ʛʦʜʠʥ ʘʫʜʠʪʦʨʥʠʭ ʟʘʥʷʪʴ ʽ 

4 ʛʦʜʠʥʠ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʇʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʫʯʘʩʥʠʢʠ ʨʦʟʨʦʙʣʷʶʪʴ ʜʚʘ ʜʠʩʪʘʥʮʽʡʥʽ ʝʣʝʢʪʨʦʥʥʽ ʢʫʨʩʠ. ʆʜʠʥ ʢʫʨʩ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ ʽ ʍʤʘʨʢʘ-ʂɼʇʋ, ʜʨʫʛʠʡ ï ʟʘʩʦʙʘʤʠ Moodle-ʂɼʇʋ. ɿʛʽʜʥʦ 

ʟ ʚʠʤʦʛʘʤʠ ʪʘʢʽ ʢʫʨʩʠ ʤʘʶʪʴ ʤʽʩʪʠʪʠ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ 

ʦʚʦʣʦʜʽʥʥʷ ʩʪʫʜʝʥʪʦʤ ʧʦʚʥʠʤ ʦʙʩʷʛʦʤ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʥʘʚʯʘʣʴʥʦʶ 

ʧʨʦʛʨʘʤʦʶ ʟ ʜʠʩʮʠʧʣʽʥʠ, ʪʘ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪ ɹʛʦʜʠʥ, ʚʽʜʚʝʜʝʥʠʭ ʥʘʚʯʘʣʴʥʠʤ ʧʣʘʥʦʤ.  

ɼʦ ʧʦʯʘʪʢʫ ʟʘʥʷʪʴ ʫʯʘʩʥʠʢʘʤ ʪʨʝʥʽʥʛʫ ʥʝʦʙʭʽʜʥʦ ʧʽʜʛʦʪʫʚʘʪʠ ʝʣʝʢʪʨʦʥʥʽ ʚʝʨʩʽʾ 

ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʮʠʧʣʽʥʠ: ʨʦʙʦʯʫ ʧʨʦʛʨʘʤʫ (ʤʦʜʝʣʴ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʫ), 

ʢʦʥʩʧʝʢʪʠ ʣʝʢʮʽʡ, ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʧʨʘʢʪʠʯʥʠʭ (ʩʝʤʽʥʘʨʩʴʢʠʭ) ʟʘʥʷʪʴ, ʟʘʚʜʘʥʥʷ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʟʘʚʜʘʥʥʷ ʜʦ ʪʝʩʪʽʚ, ʤʝʜʽʘʨʝʩʫʨʩʠ, ʧʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ ʥʘ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ 

ʪʦʱʦ. ʇʨʦʜʫʤʘʪʠ ʬʦʨʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ ʪʘ ʦʧʠʪʫʚʘʥʥʷ. ɼʠʩʪʘʥʮʽʡʥʽ ʢʫʨʩʠ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʫʯʘʩʥʠʢʘʤʠ ʧʦʩʪʫʧʦʚʦ ʧʽʜ ʯʘʩ ʜʝʚôʷʪʠ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʫʣʽʚ, ʽ ʦʩʪʘʥʥʽʤ ʢʨʦʢʦʤ 

ʻ ʧʫʙʣʽʯʥʘ ʜʝʤʦʥʩʪʨʘʮʽʷ ʜʚʦʭ ʢʫʨʩʽʚ.  

ʅʘʚʝʜʝʤʦ ʩʪʠʩʣʠʡ ʦʛʣʷʜ ʨʦʙʦʯʦʾ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʪʨʝʥʽʥʛʫ çʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʢʫʨʩʽʚ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ, ʍʤʘʨʢʘ-ʂɼʇʋ ʽ Moodle-ʂɼʇʋè (ʪʘʙʣ. ˉ 1). 
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ʊʘʙʣʠʮʷ ˉ 1 

ʉʪʨʫʢʪʫʨʘ ʪʨʝʥʽʥʛʫ çʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʟʘʩʦʙʘʤʠ  

ɺʽʢʽ-ʂɼʇʋ, ʍʤʘʨʢʘ-ʂɼʇʋ ʽ Moodle-ʂɼʇʋè 

ˉ ʊʝʤʘ ʟʘʥʷʪʪʷ 

ʂʽʣʴʢʽʩʪʴ ʛʦʜʠʥ 
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1 ʇʽʜʛʦʪʦʚʢʘ ʪʝʢʩʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ʾʭ ʫ Moodle-ʂɼʇʋ ʪʘ ʥʘ ɺʽʢʽ-ʂɼʇʋ. 

  12 

ʄʦʜʫʣʴ 1. ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ. ɺʽʢʽ-ʂɼʇʋ. ʍʤʘʨʢʘ-ʂɼʇʋ 

1 ʏʠʥʥʠʢʠ, ʱʦ ʩʧʨʠʯʠʥʠʣʠ ʧʦʷʚʫ ʡ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʬʦʨʤ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. ʇʦʥʷʪʪʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. ʉʠʩʪʝʤʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʫʨʩʽʚ. 

ɽʣʝʤʝʥʪʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ.  

1  1 

2 ʅʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʫ ɿɺʆ. ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ.  

1  1 

3 ʇʦʥʷʪʪʷ ʧʨʦ ɺʽʢʽ-ɺʽʢʽ ʪʘ ʨʽʟʥʽ ɺʽʢʽ-ʧʣʘʪʬʦʨʤʠ. ʆʛʣʷʜ ɺʽʢʽ-ʩʘʡʪʽʚ. 

ʇʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ, ʦʙʛʦʚʦʨʝʥʥʷ ʩʪʘʪʝʡ. 

1  1 

4 ʉʣʫʞʙʘ ɺʽʢʽ-ʂɼʇʋ. ʆʙʣʘʰʪʫʚʘʥʥʷ ʚʽʢʽ-ʩʘʡʪʫ. ɸʚʪʦʨʠʟʘʮʽʷ ʥʘ ʩʘʡʪʽ 

ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ. ʉʪʚʦʨʝʥʥʷ ʡ ʦʬʦʨʤʣʝʥʥʷ 

ʚʣʘʩʥʦʾ ʩʪʦʨʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʘ. 

 1  

5 ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʩʝʨʚʽʩʦʤ ʍʤʘʨʢʘ-ʂɼʇʋ, ʜʦʩʪʫʧ 

ʜʦ ʩʝʨʚʽʩʫ, ʡʦʛʦ ʚʝʙʽʥʪʝʨʬʝʡʩ. ɼʦʩʪʫʧ ʜʦ ʬʘʡʣʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ. 

ʆʧʝʨʘʮʽʾ ʟ ʬʘʡʣʘʤʠ ʡ ʪʝʢʘʤʠ. ɿʘʚʘʥʪʘʞʝʥʥʷ ʬʘʡʣʽʚ ʥʘ ʍʤʘʨʢʫ-

ʂɼʇʋ. 

1 1 1 

ʄʦʜʫʣʴ 2. ʉʪʚʦʨʝʥʥʷ ʩʪʦʨʽʥʢʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ 

1 ʉʣʫʞʙʘ ɺʽʢʽ-ʂɼʇʋ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʠʢʣʘʜʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺʽʢʽ-

ʂɼʇʋ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʠʢʣʘʜʘʤʠ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʥʘ ɺʽʢʽ-ʂɼʇʋ. 

1  1 

2 ʉʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʽʢʽ-ʩʪʘʪʝʡ. ʈʝʜʘʛʫʚʘʥʥʷ ʡ ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʝʢʩʪʫ 

ʩʪʘʪʝʡ. ʉʪʚʦʨʝʥʥʷ ʩʪʦʨʽʥʢʠ ʚʣʘʩʥʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʪʘ 

ʟʘʧʦʚʥʝʥʥʷ ʾʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʘʙʣʦʥʫ. 

 1 1 

3 ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʥʦʚʘʤʠ ʚʽʢʽ-ʨʦʟʤʽʪʢʠ ʪʝʢʩʪʫ: ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʘʙʟʘʮʽʚ, ʦʩʥʦʚʥʘ ʡ ʜʦʜʘʪʢʦʚʘ ʧʘʥʝʣʽ ʬʦʨʤʘʪʫʚʘʥʥʷ. ʉʪʚʦʨʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʩʪʘʪʪʽ. ʅʫʤʝʨʦʚʘʥʽ ʪʘ ʤʘʨʢʦʚʘʥʽ ʩʧʠʩʢʠ. 

 2 1 

4 ʅʘʣʘʰʪʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʥʘ ɺʽʢʽ-

ʂɼʇʋ: ʚʩʪʘʚʢʘ ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʫʨʩ ʫ ʨʦʟʜʽʣ çɸʫʜʠʪʦʨʽʫʤè, 

ʫʩʪʘʥʦʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʦʜʫʣʽʚ ʢʫʨʩʫ; ʜʦʜʘʚʘʥʥʷ ʜʦ 

ʤʦʜʫʣʽʚ ʦʧʠʩʫ ʪʝʤ. ʉʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʪʦʨʽʥʦʢ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʢʫʨʩʫ ʪʘ ʩʠʩʪʝʤʠ ʧʝʨʝʭʦʜʽʚ (ʧʦʩʠʣʘʥʴ). 

 2 1 

ʄʦʜʫʣʴ 3. ɿʘʚʘʥʪʘʞʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʢʫʨʩʫ ʥʘ ɺʽʢʽ-ʂɼʇʋ ʪʘ ʍʤʘʨʢʫ-ʂɼʇʋ 

1 ɿʘʚʘʥʪʘʞʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʥʘ 

ʍʤʘʨʢʫ-ʂɼʇʋ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʧʦʩʠʣʘʥʴ ʥʘ ʥʠʭ ʟʽ ʩʪʦʨʽʥʢʠ ʢʫʨʩʫ ʫ 

ɺʽʢʽ-ʂɼʇʋ. 

 2 1 

2 ɯʣʶʩʪʨʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ 

ʟʦʙʨʘʞʝʥʥʷʤʠ. 

 1 1 

3 ɺʩʪʘʚʢʘ ʪʘʙʣʠʮʴ ʜʦ ʪʝʢʩʪʫ ʚʽʢʽ-ʩʪʘʪʝʡ.  1  
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4 ʆʬʦʨʤʣʝʥʥʷ ʩʪʦʨʽʥʢʠ ʢʫʨʩʫ. ʇʽʜʧʠʩ ʧʽʜ ʚʣʘʩʥʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ. 

ɼʦʙʘʚʣʷʥʥʷ ʢʘʪʝʛʦʨʽʡ. 
 2 2 

ʄʦʜʫʣʴ 4. ʂʦʦʨʜʠʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ.  

ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ Moodle-ʂɼʇʋ 

1 ɺʠʜʘʣʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʥʘ ɺʽʢʽ-ʂɼʇʋ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʩʪʘʪʪʷʤʠ. 
1  1 

2 ʉʧʽʣʴʥʝ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʛʽʧʝʨʪʝʢʩʪʫ. ʆʨʛʘʥʽʟʘʮʽʷ ʥʘ ɺʽʢʽ-

ʂɼʇʋ ʩʧʽʣʴʥʦʾ ʨʦʙʦʯʦʾ ʜʦʰʢʠ. ʂʦʦʨʜʠʥʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʩʪʘʪʝʡ ʩʪʫʜʝʥʪʽʚ. 

 2 2 

3 ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ Moodle. ʌʽʣʦʩʦʬʽʷ LMS Moodle. 

ʇʝʨʩʧʝʢʪʠʚʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
1   

4 ʇʦʯʘʪʦʢ ʨʦʙʦʪʠ ʽʟ ʩʠʩʪʝʤʦʶ Moodle-ʂɼʇʋ. ʈʦʣʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʈʦʙʦʪʘ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʨʦʣʷʭ çɻʽʩʪʴè, çʉʪʫʜʝʥʪè ʽ çɺʠʢʣʘʜʘʯè. 

ʌʦʨʤʘʪʠ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ: ʩʪʨʫʢʪʫʨʘ, ʢʘʣʝʥʜʘʨ ʪʘ ʩʦʮʽʘʣʴʥʠʡ 

ʬʦʨʫʤ. 

1   

5 ɸʚʪʦʨʠʟʘʮʽʷ ʚ Moodle-ʂɼʇʋ. ʆʬʦʨʤʣʝʥʥʷ ʟʘʷʚʢʠ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʦʛʦ ʢʫʨʩʫ ʫ ʬʦʨʤʘʪʽ çʉʪʨʫʢʪʫʨʘè. ʇʝʨʝʛʣʷʜ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʚʣʘʩʥʦʛʦ ʧʨʦʬʽʣʶ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʠʢʣʘʜʘʤʠ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʢʫʨʩʽʚ. 

 1 1 

ʄʦʜʫʣʴ 5. ʋʪʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʨʝʩʫʨʩʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʥʘ Moodle-ʂɼʇʋ 

1 ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʢʦʨʠʩʪʫʚʘʯʘ ʢʫʨʩʫ ʚ ʨʦʣʽ 

çɺʠʢʣʘʜʘʯè. ʉʪʨʫʢʪʫʨʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʫ. ʅʘʣʘʰʪʫʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʢʫʨʩʫ ʚ ʨʦʟʜʽʣʽ çʈʝʜʘʛʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠè. ʈʝʞʠʤ 

ʨʝʜʘʛʫʚʘʥʥʷ ʢʫʨʩʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʝʢʮʽʷʤʠ. 

1 1  

2 ʈʦʙʦʪʘ ʟ ʙʣʦʢʘʤʠ ʢʫʨʩʫ: çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷè, çʇʦʚʽʜʦʤʣʝʥʥʷè, 

çʅʘʚʽʛʘʮʽʷè, çʂʘʣʝʥʜʘʨè ʪʦʱʦ. ʅʘʣʘʰʪʫʚʘʥʥʷ ʙʣʦʢʽʚ ʫ ʢʫʨʩʽ. 

ʋʪʚʦʨʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʦʜʽʡ ʫ çʂʘʣʝʥʜʘʨʽè. 

ʉʧʽʣʢʫʚʘʥʥʷ ʤʽʞ ʟʘʨʝʻʩʪʨʦʚʘʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʟʘʩʦʙʘʤʠ 

ʽʥʩʪʨʫʤʝʥʪʫ çʇʦʚʽʜʦʤʣʝʥʥʷè. 

 1 2 

3 ʅʘʧʦʚʥʝʥʥʷ ʢʦʥʪʝʥʪʦʤ ʩʝʢʮʽʾ ʢʫʨʩʫ çʈʝʟʶʤʝè:  ʜʽʷʣʴʥʽʩʪʴ çʅʦʚʠʡ 

ʬʦʨʫʤè (ʦʨʛʘʥʽʟʘʮʽʷ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ 

ʢʫʨʩʫ); ʨʝʩʫʨʩ çʚʝʙʧʦʩʠʣʘʥʥʷè (ʧʦʩʠʣʘʥʥʷ ʥʘ ʨʦʙʦʯʫ ʧʨʦʛʨʘʤʫ 

ʢʫʨʩʫ ʥʘ ʍʤʘʨʮʽ-ʂɼʇʋ); ʨʝʩʫʨʩ çʉʪʦʨʽʥʢʘè (ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʝʢʩʪʦʚʦʾ ʩʪʦʨʽʥʢʠ, ʥʘʧʨʠʢʣʘʜ çʈʝʢʦʤʝʥʜʦʚʘʥʘ 

ʣʽʪʝʨʘʪʫʨʘè, çʂʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷè ʪʦʱʦ); ʜʽʷʣʴʥʽʩʪʴ çɻʣʦʩʘʨʽʡè. 

1 2 2 

ʄʦʜʫʣʴ 6. ʅʘʧʦʚʥʝʥʥʷ çɹʘʥʢʫ ʧʠʪʘʥʴè ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʥʘ Moodle-ʂɼʇʋ 

1 ʌʫʥʢʮʽʾ ʪʘ ʚʠʜʠ ʢʦʥʪʨʦʣʶ ʚ ʜʠʩʪʘʥʮʽʡʥʽʡ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʢʦʥʪʨʦʣʶ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʩʪʽʚ ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ. ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. 

1   

2 ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʽʥʩʪʨʫʤʝʥʪʦʤ çɹʘʥʢ ʧʠʪʘʥʴè. ʂʘʪʝʛʦʨʽʾ ʜʣʷ 

ʪʝʩʪʦʚʠʭ ʧʠʪʘʥʴ ʫ çɹʘʥʢʫ ʧʠʪʘʥʴè ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ. ɽʢʩʧʦʨʪ ʪʘ 

ʽʤʧʦʨʪ ʪʝʩʪʦʚʠʭ ʧʠʪʘʥʴ. 

 1  
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3 ʅʘʧʦʚʥʝʥʥʷ çɹʘʥʢʫ ʧʠʪʘʥʴè ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʪʝʩʪʦʚʠʤʠ 

ʧʠʪʘʥʥʷʤʠ ʪʠʧʫ: çʄʥʦʞʠʥʥʠʡ ʚʠʙʽʨè; çʇʨʘʚʠʣʴʥʦ/ ʅʝʧʨʘʚʠʣʴʥʦè; 

çɺʽʜʧʦʚʽʜʥʽʩʪʴè; çɺʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʨʦʪʢʠʭ ʚʠʧʘʜʢʦʚʠʭ ʚʽʜʧʦʚʽʜʝʡè; 

çɽʩʝè; çʂʦʨʦʪʢʘ ʚʽʜʧʦʚʽʜʴè; çʈʦʟʨʘʭʫʥʢʦʚʠʡè; çʏʠʩʣʦʚʠʡè; 

çɺʙʫʜʦʚʘʥʽ ʚʽʜʧʦʚʽʜʽ (ʧʨʦʧʫʱʝʥʽ ʩʣʦʚʘ)è.  

1 3 4 

ʄʦʜʫʣʴ 7. ʆʨʛʘʥʽʟʘʮʽʷ ʢʦʥʪʨʦʣʶ ʡ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ 

Moodle-ʂɼʇʋ 

1 ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ çʊʝʩʪè ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ. 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʩʪʫ. ɼʦʙʘʚʣʷʥʥʷ ʧʠʪʘʥʴ ʜʦ ʪʝʩʪʫ ʟ 

çɹʘʥʢʫ ʧʠʪʘʥʴè. 

1  1 

2 ʈʝʻʩʪʨʘʮʽʷ ʥʘ ʜʠʩʪʘʥʮʽʡʥʠʡ ʢʫʨʩ (ʨʫʯʥʘ ʨʝʻʩʪʨʘʮʽʷ, ʩʘʤʦʨʝʻʩʪʨʘʮʽʷ 

ʟʘ ʢʦʜʦʚʠʤ ʩʣʦʚʦʤ). ʅʘʣʘʰʪʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʨʝʻʩʪʨʘʮʽʾ ʥʘ ʢʫʨʩ. 

ʇʝʨʝʛʣʷʜ ʫʯʘʩʥʠʢʽʚ ʢʫʨʩʫ. ʌʦʨʤʫʚʘʥʥʷ ʛʨʫʧ. 

 2  

3 ʇʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ.   1 1 

4 ɯʥʩʪʨʫʤʝʥʪ çɾʫʨʥʘʣ ʦʮʽʥʦʢè. ʇʝʨʝʛʣʷʜ ʦʮʽʥʦʢ ʟʘ ʨʽʟʥʽ ʚʠʜʠ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʉʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʚʽʪʠ.  
1 1 2 

ʄʦʜʫʣʴ 8. ʋʪʚʦʨʝʥʥʷ ʜʽʷʣʴʥʦʩʪʝʡ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʚ Moodle-ʂɼʇʋ 

1 ʉʪʚʦʨʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ çʏʘʪè.  1 1 

2 ʉʪʚʦʨʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ çɿʘʚʜʘʥʥʷè ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʚʠʢʦʥʘʥʥʷ 

ʩʪʫʜʝʥʪʘʤʠ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ. ʆʮʽʥʶʚʘʥʥʷ ʨʦʙʽʪ ʩʪʫʜʝʥʪʽʚ, ʚʽʜʛʫʢʠ 

ʥʘ ʥʠʭ. ʇʝʨʝʛʣʷʜ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʫ ʞʫʨʥʘʣʽ ʦʮʽʥʦʢ. 

1 1 1 

3 ʉʪʚʦʨʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ çʉʝʤʽʥʘʨè, ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ çɿʘʚʜʘʥʥʷè. ʂʝʨʫʚʘʥʥʷ ʩʝʤʽʥʘʨʦʤ: ʚʠʟʥʘʯʝʥʥʷ 

ʝʪʘʧʽʚ ʨʦʙʦʪʠ ʩʝʤʽʥʘʨʫ, ʟʙʠʨʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʨʦʙʽʪ ʩʪʫʜʝʥʪʽʚ ʽʟ 

ʚʠʩʪʘʚʣʝʥʥʷʤ ʢʦʣʝʛʽʘʣʴʥʦʾ ʦʮʽʥʢʠ. ʇʝʨʝʛʣʷʜ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʥʷ 

çʉʝʤʽʥʘʨʫè ʫ ʞʫʨʥʘʣʽ ʦʮʽʥʦʢ. 

1 1 1 

4 ʆʬʦʨʤʣʝʥʥʷ ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʩʦʙʘʤʠ ʜʽʷʣʴʥʦʩʪʽ çʋʨʦʢè. 

ʇʣʘʥʫʚʘʥʥʷ ʩʪʦʨʽʥʦʢ ʪʘ ʢʣʘʩʪʝʨʽʚ, ʫʤʦʚʥʠʭ ʪʘ ʙʝʟʫʤʦʚʥʠʭ ʧʝʨʝʭʦʜʽʚ 

ʤʽʞ ʩʪʦʨʽʥʢʘʤʠ. ʇʣʘʥʫʚʘʥʥʷ ʥʘʚʽʛʘʮʽʡʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʪʦʨʽʥʦʢ 

ʜʽʷʣʴʥʦʩʪʽ çʋʨʦʢè. ʈʦʟʤʽʱʝʥʥʷ ʪʝʢʩʪʫ, ʽʣʶʩʪʨʘʮʽʡ ʽ ʪʝʩʪʦʚʠʭ 

ʟʘʧʠʪʘʥʴ ʥʘ ʩʪʦʨʽʥʢʘʭ çʋʨʦʢʫè. 

1  1 

ʄʦʜʫʣʴ 9. ʋʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ɺ Moodle-ʂɼʇʋ 

1 ʇʦʜʘʥʥʷ ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʩʫʨʩʽʚ: 

çʉʪʦʨʽʥʢʘè, çʅʘʧʠʩè, çURLè (ʧʦʩʠʣʘʥʥʷ ʥʘ ʬʘʡʣ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ 

ʍʤʘʨʮʽ-ʂɼʇʋ), çʌʘʡʣè (ʧʨʝʟʝʥʪʘʮʽʷ ʘʙʦ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ ʫ ʬʦʨʤʘʪʽ 

PDF, ʱʦ ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʚ Moodle-ʂɼʇʋ). 

 1 1 

2 ʆʬʦʨʤʣʝʥʥʷ ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʩʦʙʘʤʠ ʨʝʩʫʨʩʫ çʂʥʠʛʘè. 

ʉʪʚʦʨʝʥʥʷ ʡ ʥʘʣʘʰʪʫʚʘʥʥʷ çʂʥʠʛʠè ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ. 

ʇʣʘʥʫʚʘʥʥʷ ʨʦʟʜʽʣʽʚ ʪʘ ʧʽʜʨʦʟʜʽʣʽʚ, ʨʦʟʤʽʱʝʥʥʷ ʪʝʢʩʪʫ ʪʘ ʟʦʙʨʘʞʝʥʴ 

ʫ çʂʥʠʟʽè. 

1 1 1 

3 ʆʨʛʘʥʽʟʘʮʽʷ ʦʧʠʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ (ʜʽʷʣʴʥʦʩʪʽ çɺʠʙʽʨè ʪʘ çʆʧʠʪʫʚʘʥʥʷè).  1 1 

4 ʋʧʨʘʚʣʽʥʥʷ ʚʝʣʠʢʠʤ ʢʫʨʩʦʤ. ʉʪʚʦʨʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

çʄʝʪʘ-ʢʫʨʩè. 
 1  



ISSN 1998-6939. Information Technologies in Education. 2020. ˉ 1 (42) 
 

15 

ˉ ʊʝʤʘ ʟʘʥʷʪʪʷ 

ʂʽʣʴʢʽʩʪʴ ʛʦʜʠʥ 

ʃ
ʝ
ʢ
ʮ
ʽ
ʾ

 

ʇ
ʨ
ʘ
ʢ
ʪ
ʠ
ʯ
ʥ
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ʨ
ʦ
ʙ
ʦ
ʪ
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ʉ
ʘ
ʤ
ʦ
ʩ
ʪ
ʽ
ʡ
ʥ
ʘ
 

ʨ
ʦ
ʙ
ʦ
ʪ
ʘ

 

5 çɾʫʨʥʘʣ ʦʮʽʥʦʢè: ʢʝʨʫʚʘʥʥʷ ʦʮʽʥʢʘʤʠ, ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʪʘ ʽʤʧʦʨʪ 

ʟʚʽʪʽʚ ʟ ʦʮʽʥʢʘʤʠ. ɿʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ. ʌʦʨʤʘʪ ʉɼʆ SCORM. ɯʤʧʦʨʪ 

ʨʝʩʫʨʩʽʚ ʢʫʨʩʫ. 

 1 1 

ʄʦʜʫʣʴ 10. ʇʽʜʛʦʪʦʚʢʘ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʜʦ ʜʝʤʦʥʩʪʨʘʮʽʾ. ɿʘʭʠʩʪ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ 

1 ʈʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʢʫʨʩʫ. ɺʽʜʥʦʚʣʝʥʥʷ ʢʫʨʩʫ. ʆʯʠʱʝʥʥʷ ʢʫʨʩʫ. 1   

2 ʇʽʜʛʦʪʦʚʢʘ ʨʦʟʨʦʙʣʝʥʠʭ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʜʦ ʜʝʤʦʥʩʪʨʘʮʽʾ.  1  

3 ɼʝʤʦʥʩʪʨʘʮʽʷ ʫʯʘʩʥʠʢʘʤʠ ʪʨʝʥʽʥʛʫ ʨʦʟʨʦʙʣʝʥʠʭ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʢʫʨʩʽʚ. 
 3  

4 ʆʙʛʦʚʦʨʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ. ʇʽʜʙʠʪʪʷ ʧʽʜʩʫʤʢʽʚ.  1  

ʋʩʴʦʛʦ 19 41 48 

 

 
ʈʠʩ. 1. ɽʣʝʢʪʨʦʥʥʠʡ ʢʫʨʩ ʥʘ ɺʽʢʽ-ʂɼʇʋ çʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ, 

ʍʤʘʨʢʘ-ʂɼʇʋ ʽ Moodle-ʂɼʇʋè 

 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʨʝʥʽʥʛʫ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ 

ʧʦʩʽʙʥʠʢʠ [7-10] ʪʘ ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ: 
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1. ʥʘ ɺʽʢʽ-ʂɼʇʋ (ʨʠʩ. 1) ï https://wiki.cuspu.edu.ua/index.php/, ʥʘʚʯʘʥʥʷ ʟʘ ʧʨʦʛʨʘʤʦʶ 

"ʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ, ʍʤʘʨʢʘ-ʂɼʇʋ ʽ Moodle-ʂɼʇʋ"; 

2. ʥʘ Moodle-ʂɼʇʋ (ʨʠʩ. 2) ï http://moodle.kspu.kr.ua/course/view.php?id=81. 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 1, ʪʨʝʥʽʥʛ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 10 ʤʦʜʫʣʽʚ ʽ ʢʦʞʥʠʡ ʚʤʽʱʫʻ: ʪʝʦʨʝʪʠʯʥʽ 

ʚʽʜʦʤʦʩʪʽ, ʚʧʨʘʚʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʥʘ ʟʘʥʷʪʪʷʭ, ʪʘ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʢʫʨʩ ʜʦ ʪʨʝʥʽʥʛʫ 

ʥʘ ɺʽʢʽ-ʂɼʇʋ ʝʣʝʢʪʨʦʥʥʠʡ, ʪʦ ʫ ʚʧʨʘʚʘʭ ʨʦʟʤʽʱʫʶʪʴʩʷ URL-ʧʦʩʠʣʘʥʥʷ ʥʘ ʜʦʢʫʤʝʥʪʠ ʡ 

ʧʨʦʚʦʜʷʪʴʩʷ ʦʧʠʪʫʚʘʥʥʷ (Google ʌʦʨʤʠ). ʈʝʟʫʣʴʪʘʪʠ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ (ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ 

ʢʫʨʩʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ) ʫʯʘʩʥʠʢʠ ʪʨʝʥʽʥʛʫ ʧʫʙʣʽʢʫʶʪʴ ʥʘ ɺʽʢʽ-ʂɼʇʋ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ (ʨʦʟʜʽʣ 

çʋʯʘʩʥʠʢʠè). 

ɽʣʝʢʪʨʦʥʥʠʡ ʢʫʨʩ ʥʘ Moodle-ʂɼʇʋ ʜʦʩʪʫʧʥʠʡ ʪʽʣʴʢʠ ʫʯʘʩʥʠʢʘʤ, ʚʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧôʷʪʠ 

ʤʦʜʫʣʽʚ, ʱʦ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʟʘʩʦʙʽʚ ʩʠʩʪʝʤʠ Moodle. ʉʪʨʫʢʪʫʨʘ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ 

ʚʢʣʶʯʘʻ ʚʠʜʠ ʨʝʩʫʨʩʽʚ ʪʘ ʜʽʷʣʴʥʦʩʪʽ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.  

 

 
ʈʠʩ. 2. ɽʣʝʢʪʨʦʥʥʠʡ ʢʫʨʩ ʥʘ Moodle-ʂɼʇʋ çʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-

ʂɼʇʋ, ʍʤʘʨʢʘ-ʂɼʇʋ ʽ Moodle-ʂɼʇʋè 

 

ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʪʨʝʥʽʥʛʫ ʘʚʪʦʨʠ ʩʪʠʢʥʫʣʠʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʫʥʽʬʽʢʘʮʽʾ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʫʨʩʽʚ ʥʘ ʚʽʢʽ-ʩʘʡʪʽ. ɹʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʽ ʩʬʦʨʤʫʚʘʣʦʩʷ ʧʝʚʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦ ʚʽʢʽ-ʢʫʨʩ, ʱʦ ʨʝʘʣʽʟʫʚʘʣʦʩʷ ʫ ʩʪʚʦʨʝʥʥʽ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʽʢʽ-ʰʘʙʣʦʥʫ (http://wiki.kspu.kr.ua/index.php/ʐʘʙʣʦʥ:ʅʘʚʯʘʣʴʥʠʡ ʢʫʨʩ) [14]. 

ɼʣʷ ʨʦʟʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʫ ʪʝʢʩʪʦʚʠʭ ʬʦʨʤʘʪʘʭ (PDF, DOC ʘʙʦ ODF), ʘʫʜʽʦ- ʽ ʚʽʜʝʦʬʘʡʣʽʚ 

https://wiki.cuspu.edu.ua/index.php/
http://moodle.kspu.kr.ua/course/view.php?id=81
http://wiki.kspu.kr.ua/index.php/Шаблон:Навчальний_курс
http://wiki.kspu.kr.ua/index.php/Шаблон:Навчальний_курс
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ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ ʍʤʘʨʢʘ-ʂɼʇʋ (http://owncloud.kspu.kr.ua) ʽ 

ʚʩʪʘʚʣʷʪʠ URL-ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʪʦʨʽʥʢʘʭ ʚʽʢʽ-ʢʫʨʩʽʚ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɯʟ ʩʽʯʥʷ 2015 ʨʦʢʫ ʜʦ ʩʽʯʥ ̫2017 

ʨʦʢʫ ʚ ʎɼʇʋ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 9 ʪʨʝʥʽʥʛʽʚ ʧʦ ʜʚʽ ʛʨʫʧʠ ʟʘ ʧʨʦʛʨʘʤʦʶ çʈʦʟʨʦʙʢʘ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʢʫʨʩʽʚ ʟʘʩʦʙʘʤʠ ɺʽʢʽ-ʂɼʇʋ, ʍʤʘʨʢʘ-ʂɼʇʋ ʽ Moodle-ʂɼʇʋè: 2015 ʨʽʢ ï 8 ʛʨʫʧ, 2016 ʨʽʢ ï 8 

ʛʨʫʧ ʽ 2017 ï 2 ʛʨʫʧʠ. ʂʽʣʴʢʽʩʪʴ ʚʠʢʣʘʜʘʯʽʚ, ʷʢʽ ʧʨʦʡʰʣʠ ʥʘʚʯʘʥʥʷ, ʥʘʙʨʘʣʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ 

ʙʘʣʽʚ ʪʘ ʦʜʝʨʞʘʣʠ ʩʝʨʪʠʬʽʢʘʪ, ʪʘʢʘ: ʫ 2015 ʨʦʮʽ ï 126, ʫ 2016 ʨʦʮʽ ï 105, ʘ ʫ 2017 ʨʦʮʽ ï 23. 

ɿʘʛʘʣʴʥʠʡ ʚʽʜʩʦʪʦʢ ʫʯʘʩʥʠʢʽʚ, ʷʢʽ ʚʠʢʦʥʘʣʠ 85 % ʟʘʚʜʘʥʴ ʪʘ ʦʪʨʠʤʘʣʠ ʩʝʨʪʠʬʽʢʘʪ ï 99 %. 

ɿ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʫʯʘʩʥʠʢʽʚ ʪʨʝʥʽʥʛʽʚ ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʠʩʷ ʥʘ ʩʪʦʨʽʥʢʘʭ ɺʽʢʽ-ʂɼʇʋ 

ʪʘ Moodle-ʂɼʇʋ. ʋ ʮʽʣʦʤʫ, ʥʘ ʚʽʢʽ-ʩʘʡʪʽ ʥʘʣʽʯʫʻʪʴʩʷ ʙʽʣʴʰʝ 300 ʢʫʨʩʽʚ, ʷʢʽ ʜʽʶʪʴ ʽ ʪʘʢʝ ʞ 

ʯʠʩʣʦ ʥʘ Moodle-ʂɼʇʋ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʽʚʩʦʪʥʽ ʢʫʨʩʽʚ, ʧʝʨʝʥʝʩʝʥʠʭ ʜʦ ʘʨʭʽʚʫ). 

ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʝʣʝʢʪʨʦʥʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʢʫʨʩʘʤʠ 

ʟʨʦʩʣʘ ʟ 12 % ʫ 2014 ʨʦʮʽ ʜʦ 89 % ʫ 2017 ʨʦʮʽ. 

ɼʦʩʚʽʜ ʧʨʦʚʝʜʝʥʥʷ ʪʨʝʥʽʥʛʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʢʽ-ʢʫʨʩʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʚ ʫʟʘʛʘʣʴʥʝʥʠʡ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʤʫ ʧʦʩʽʙʥʠʢʫ çɺʽʢʽ-

ʢʫʨʩʠ: ʩʪʚʦʨʝʥʥʷ ʪʘ ʢʦʦʨʜʠʥʫʚʘʥʥʷè [15]. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ  

1. ʂʫʭʘʨʝʥʢʦ, ɺ.ʄ. (2007). ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʧʽʜʛʦʪʦʚʢʠ ʚʠʢʣʘʜʘʯʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 
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Kropyvnytskyi, Ukraine  

ORGANIZATION OF TRAINING METHODS AND MEANS OF DISTAN CE 
LEARNING FOR UN IVERSITY INSTRUCTORS  

The paper describes a model of implementing teacher professional advancement courses in the 
form of training on learning methods and means of distance learning in the Central Ukrainian State 
Pedagogical University. The preparation for training included the analysis of researches of native and 
foreign authors that concern the issue of organizing distance learning, shaping teachersô competences, 
creating programs for teaching adults, implementing principles of interactive learning, forming 
personal educational environment. The paper highlights the problems that appeared when the first 
attempts to introduce distance learning at the university failed, the ways of solving these challenges 
are defined. In particular, it was suggested to invite those instructors as coaches who were the coaches 
in the Intel course ñTraining for the Futureò and had the experience of teaching adults. The complete 
set of regulatory documents as well as the complex of teaching materials for the training were 
prepared and approved in advance. The participants of the first training were carefully selected (they 
were to have a high level of motivation). The result of a three-month preparation period was the first 
successful training ñDeveloping distance courses by means of Wiki-CDPU, Cloud-CDPU and 
Moodle-CDPU in January 2015 that comprised 108 hours and 10 working days (10 modules). The 
participants developed two distance electronic courses in the process of training. One course uses the 
means of Wiki-CDPU and Cloud-CDPU, the other one ï the means of Moodle-CDPU. The paper 
describes the training objectives and the teaching content that includes theoretical and practical 
aspects; each content module contains lessonsô themes and the number of hours for studying them. 
The paper proves that the components of the information infrastructure formed in the Central 
Ukrainian State Pedagogical University (Wiki-site, cloud storage and the Moodle system of learning 
management, in particular) are effective tools of organizing distance learning.  Nine training sessions 
were conducted using the scheme described, with two groups in each training session. The total 
percentage of participants who successfully completed 85% of tasks and got the certificate is 99%. 
The provision of educational process with electronic teaching courses at the university increased from 
12% in 2014 to 89% in 2017. 

Key words: distance learning, programs of teaching adults, Wiki technologies, cloud storage, 
the system of learning management. 
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DOI: 10.14308/ite000712 

ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 
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ʪʦʤʫ, ʱʦ ʚʦʥʠ ʥʝ ʪʽʣʴʢʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʘ ʡ ʥʘʜʘʶʪʴ ʷʢʽʩʥʦ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʠʷʶʪʴ 

ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʡ ʦʩʚʽʪʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʢʦʤʧʝʪʝʥʪʥʦ ʧʦʙʫʜʦʚʘʥʠʡ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʟʫʤʦʚʣʶʻ ʨʦʟʚôʷʟʘʥʥʷ ʛʦʣʦʚʥʦ ʾʤʝʪʠ, ʷʢʫ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʶ ʚʠʱʘ ʰʢʦʣʘ: ʷʢʽʩʥʦ ʾ

ʧʽʜʛʦʪʦʚʢʠ ʟʘ ʦʙʨʘʥʠʤ ʥʘʧʨʷʤʦʤ ʥʘʚʯʘʥʥʷ ʜʣʷ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʬʘʭʽʚʮʷ. ʆʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ ʫʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚʠʱʦʾ ʰʢʦʣʠ ʚʠʟʥʘʯʝʥʦ ʷʢʽʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ʟʘ ʦʙʨʘʥʠʤ ʥʘʧʨʷʤʦʤ ʥʘʚʯʘʥʥʷ ʜʣʷ 

ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʬʘʭʽʚʮʷ ʟʘ ʧʨʦʬʝʩʽʡʥʦʶ ʛʘʣʫʟʟʶ. 

ɺʠʟʥʘʯʝʥʦ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʩʧʦʩʦʙʠ ʨʦʙʦʪʠ ʟ ʭʤʘʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚʘʭ, 

ʟʦʢʨʝʤʘ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʩʧʽʣʴʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʽʚ ʥʘʜ ʧʨʦʝʢʪʘʤʠ ʪʘ ʜʦʢʫʤʝʥʪʘʤʠ. 

ʆʢʨʝʩʣʝʥʦ ʚʽʨʪʫʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʷʢʠʡ ʥʘʮʽʣʝʥʦ ʥʘ ʧʽʜʪʨʠʤʢʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʡ ʦʧʪʠʤʽʟʘʮʽʶ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʉʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ 

ʤʦʜʝʣʴ ʭʤʘʨʠ, ʷʢʘ ʩʧʨʠʷʻ ʜʦʩʪʫʧʥʦʩʪʽ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧ'ʷʪʠ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʩʘʤʝ: 

ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʩʫʤʽʩʥʠʡ ʨʝʩʫʨʩ, ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ, ʚʽʜʦʢʨʝʤʣʝʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, 

ʛʥʫʯʢʽʩʪʴ, ʚʠʤʽʨʶʚʘʥʽ ʩʝʨʚʽʩʠ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ʚʠʱʦʾ ʰʢʦʣʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʢʨʦʢʦʤ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʩʪʽ ʨʝʩʫʨʩʽʚ ʽ 

ʧʦʩʪʽʡʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʥʦʚʣʝʥʥʷ ʷʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢ ʽ ʪʝʭʥʽʯʥʦʛʦ ʩʢʣʘʜʥʠʢʘ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘ ʥʘʣʝʞʥʦʤʫ ʩʫʯʘʩʥʦʤʫ 

ʨʽʚʥʽ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ. ʅʘʛʦʣʦʰʝʥʦ, ʱʦ ʻʜʠʥʠʤ ʚʨʘʟʣʠʚʠʤ ʤʽʩʮʝʤ ʽʥʥʦʚʘʮʽʾ ʻ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʜʦʩʪʫʧʫ ʚ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥ̔ʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʚʠʱʘ ʰʢʦʣʘ, ʭʤʘʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʧʝʨʩʧʝʢʪʠʚʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ, ʜʽʷʣʴʥʽʩʪʴ, ʚʠʢʣʘʜʘʯʽ, ʦʩʚʽʪʘ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ʻ 

ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʩʝʨʝʜ ʙʝʟʣʽʯʽ ʥʦʚʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ 

ʦʩʚʽʪʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʥʝ 

ʪʽʣʴʢʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʘ ʡ ʥʘʜʘʶʪʴ ʷʢʽʩʥʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘʚʯʘʥʥʷ, 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʠʷʶʪʴ ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʬʦʨʤ 

ʥʘʚʯʘʥʥʷ ʡ ʦʩʚʽʪʠ.  

ʉʫʯʘʩʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʘʥʘʣʽʟʫʻʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʽ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʚʽʜʙʠʪʪʷ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʨʽʟʥʠʭ ʩʪʦʨʽʥ ʜʽʷʣʴʥʦʩʪʽ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɺʠʜʽʣʷʶʪʴʩʷ 

ʨʽʟʥʽ ʧʣʘʥʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʽʥʪʝʨʝʩʠ 
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ʚʩʽʣʷʢʠʭ ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʥʪʝʨʥʝʪʫ. ʋ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʨʦʟʢʨʠʚʘʻʪʴʩʷ 

ʨʦʣʴ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʦʩʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʧʦʷʚʽ ʥʦʚʠʭ ʘʩʧʝʢʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʽʚ, ʫʤʦʚ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʩʪʫʜʝʥʪʽʚ. 

ɿʘʨʘʟ ʧʽʜʛʦʪʦʚʢʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ. ɺʠʤʦʛʠ ʩʪʘʥʜʘʨʪʽʚ ʽ ʟʘʧʠʪʠ, ʱʦ ʩʪʘʚʣʷʪʴʩʷ ʧʝʨʝʜ ʚʠʰʘʤʠ ʨʠʥʢʦʤ ʫ ʩʬʝʨʽ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʤʧ'ʶʪʝʨʠʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚʠʤʘʛʘʶʪʴ ʦʩʥʘʩʪʠʪʠ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ 

ʩʫʯʘʩʥʠʤ ʢʦʤʧ'ʶʪʝʨʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʚʠʪʦʢ 

ʩʫʯʘʩʥʦʛʦ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʰʚʠʜʢʦ. ʋ ʩʫʯʘʩʥʠʭ ʨʝʘʣʽʷʭ, ʧʨʠ 

ʦʙʤʝʞʝʥʦʤʫ ʙʶʜʞʝʪʽ ʟʘʢʣʘʜʘʤ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʦʥʦʚʣʶʚʘʪʠ ʩʚʦʶ ʪʝʭʥʽʯʥʫ 

ʙʘʟʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʥʣʠʚʠʭ ʪʝʥʜʝʥʮʽʡ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʦʩʪʘʥʥʽʤʠ 

ʥʦʚʦʚʚʝʜʝʥʥʷʤʠ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. ʊʘʢʘ ʞ ʩʠʪʫʘʮʽʷ ʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʯʠʤʘʣʽ ʤʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʡ ʧʽʜʪʨʠʤʢʫ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʷ ʞ ʧʨʦʙʣʝʤʘ ʩʪʦʾʪʴ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʜ ʦʢʨʝʤʠʤʠ ʟʘʢʣʘʜʘʤʠ ʚʠʱʦʾ 

ʦʩʚʽʪʠ, ʘ ʡ ʧʝʨʝʜ ʦʩʚʽʪʥʴʦʶ ʩʠʩʪʝʤʦʶ ʋʢʨʘʾʥʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʝʣʠʢʦ ʾʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʨʘʟʽ 

ʥʘʙʫʣʘ ʪʝʭʥʦʣʦʛʽʷ çʭʤʘʨʥʠʭ ʩʠʩʪʝʤè, ʷʢʘ ʧʦʢʣʠʢʘʥʘ ʟʥʷʪʠ ʧʨʦʙʣʝʤʫ ʚʽʜʥʦʚʣʝʥʥʷ 

ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʧʘʨʢʫ ʡ ʜʝʬʽʮʠʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʅʘ ʩʴʦʛʦʜʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʨʽʤʢʝ 

ʟʨʦʩʪʘʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʆ. ʆ. ɻʨʠʙôʶʢ [1] ʨʦʟʢʨʠʣʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ. 

ɸʚʪʦʨʦʤ ʧʽʜʢʨʝʩʣʝʥʦ ʨʠʟʠʢʠ, ʷʢʽ ʟʫʤʦʚʣʝʥʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ, ʪʘ ʚʠʦʢʨʝʤʠʚ ʤʦʞʣʠʚʦʩʪʽ, ʱʦ 

ʥʘʙʫʜʝ ʩʬʝʨʘ ʦʩʚʽʪʠ ʫ ʥʘʩʣʽʜʢʫ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʘʤʦʩʪʽʡʥʽʡ ʨʦʙʦʪʽ 

ʩʪʫʜʝʥʪʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʠʩʚʽʪʣʠʚ ʄ.ɸ. ʐʫʬʥʘʨʦʚʠʯ [2]. ʅʘʫʢʦʚʝʮʴ ʜʦʚʽʚ, ʱʦ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʘ ʚʽʜʽʛʨʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆʢʨʝʤʦ ʟʘ ʜʠʩʮʠʧʣʽʥʘʤʠ ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʨʦʙʦʪʠ ʊ.ʄ. ʄʘʭʦʤʝʪʘ ʪʘ ɯ.ʄ. ʊʷʛʘʡ [3], ʆ.ɸ. 

ʇʝʪʨʽʯʝʥʢʦ [4] (ʤʘʪʝʤʘʪʠʢʘ), ʃ.ɺ. ɼʝʥʠʩʦʚʘ [5] (ʬʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʪʘ ʩʧʦʨʪ), ʆ.ʄ. ʗʮʴʢʦ [6] 

(ʽʥʬʦʨʤʘʪʠʢʘ) ʪʦʱʦ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʤʘʩʰʪʘʙʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘ 

ʥʘʧʨʷʤʦʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʱʠʡ ʰʢʦʣʽ, ʟʛʘʜʘʥʘ ʪʝʤʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʚʯʝʥʦʶ ʥʝ ʧʦʚʥʦʶ 

ʤʽʨʦʶ ʪʘ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʋ ʩʪʘʪʪʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʢʨʠʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚʠʱʦʾ ʰʢʦʣʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘʢʣʘʜʠ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʧʦʯʠʥʘʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʂʦʤʧʝʪʝʥʪʥʦ ʧʦʙʫʜʦʚʘʥʠʡ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚôʷʟʘʪʠ ʛʦʣʦʚʥʫ ʤʝʪʫ, ʷʢʫ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʶ ʚʠʱʘ 

ʰʢʦʣʘ: ʷʢʽʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ʟʘ ʦʙʨʘʥʠʤ ʥʘʧʨʷʤʦʤ ʥʘʚʯʘʥʥʷ ʜʣʷ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʬʘʭʽʚʮʷ.  

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʷ ʥʘʙʫʣʘ ʥʦʚʦʛʦ ʩʪʘʪʫʩʫ, ʩʪʘʚʰʠ ʯʠʤʦʩʴ ʥʘ ʟʨʘʟʦʢ 

ʪʦʚʘʨʫ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʛʦ ʩʪʘʻ ʜʝʜʘʣʽ ʙʽʣʴʰʦʶ, ʘ ʨʘʟʦʤ ʟ ʮʠʤ ʟ'ʷʚʣʷʶʪʴʩʷ ʡ ʥʦʚʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ 

ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʘʥʠʭ. ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢʨʘʟ ʻ ʪʘʢʠʤʠ. ɺʦʥʠ ʥʝ ʪʽʣʴʢʠ ʟʥʠʞʫʶʪʴ ʚʠʪʨʘʪʠ 

ʥʘ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʘ ʡ ʧʽʜʚʠʱʫʶʪʴ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ [2]. 

ʉʫʯʘʩʥʽ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ï ʮʝ ʤʝʪʦʜ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʥʘʜʘʥʥʷ ʜʘʥʠʭ ʢʽʥʮʝʚʦʤʫ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ [3]. ɿʘʨʘʟ ʽʩʥʫʻ ʪʨʠ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʩʧʦʩʦʙʠ ʨʦʙʦʪʠ ʟ ʭʤʘʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚ 

ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚʘʭ: 

1) ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ; 

2) ʩʧʽʣʴʥʘ ʧʨʦʢ̒ʪʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʽʚ; 

3) ʩʧʽʣʴʥʘ ʨʦʙʦʪʘ ʟ ʜʦʢʫʤʝʥʪʘʤʠ. 

ɺ ɯʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʷʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʜʽʣʷʶʪʴ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ: 

- ʩʪʚʦʨʝʥʥʷ ʩʘʡʪʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ; 
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- ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʚ ɯʥʪʝʨʥʝʪʽ, ʟ ʤʦʞʣʠʚʽʩʪʶ 
ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʠʤʠ ʜʠʩʪʘʥʮʽʡʥʦ; 

- ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʭʤʘʨʥʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ ʦʢʨʝʤʠʤʠ 
ʥʘʚʯʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ [2]. 

ʆʩʚʽʪʥʽ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚ ʜʠʩʪʘʥʮʽʡʥʠʭ, ʘʣʝ ʽ ʚ ʪʨʘʜʠʮʽʡʥʠʭ 

ʬʦʨʤʘʭ ʥʘʚʯʘʥʥʷ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʫʧʨʘʚʣʷʪʠ ʧʨʦʮʝʩʘʤʠ ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. ɺʽʨʪʫʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʧʦʟʥʘʯʘʻ ʩʝʨʝʜʦʚʠʱʝ, ʥʘʮʽʣʝʥʝ ʷʢ ʥʘ ʧʽʜʪʨʠʤʢʫ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢ ʽ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʡ ʦʧʪʠʤʽʟʘʮʽʶ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʩʘʤʦʛʦ ʟʘʢʣʘʜʫ 

ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʚʝʣʠʯʝʟʥʠʡ ʤʝʭʘʥʽʟʤ ʟ̔ ʥʘʣʘʛʦʜʞʝʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ 

ʚʟʘʻʤʦʜʽʾ: ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʧʨʦʮʝʩʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʣʽʢʫ ʧʝʨʩʦʥʘʣʫ, ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ, 

ʜʦʛʦʚʽʨʥʠʤʠ ʚʽʜʥʦʩʠʥʘʤʠ. 

ʂʦʥʮʝʧʮʽʷ ʭʤʘʨʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʚ [3] ʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʧʨʘʮʷʭ [4, 5]. 

ʄʦʙʽʣʴʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʟʫʤʦʚʣʶʻ ʩʪʚʦʨʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʩʫʙ'ʻʢʪʘ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ï ʫʯʥʷ, 

ʙʘʪʴʢʽʚ, ʧʝʜʘʛʦʛʘ, ʢʝʨʽʚʥʠʢʘ ï ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʝ ʧʨʠʚ'ʷʟʘʥʦʛʦ ʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʧʨʠʩʪʨʦʶ ʽ ʽʥʚʘʨʽʘʥʪʥʦʛʦ ʱʦʜʦ ʤʽʩʮʷ ʜʦʩʪʫʧʫ. 

ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ ʟʨʫʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ ʪʘ 

ʩʝʨʚʽʩʽʚ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʦʙʽʣʴʥʠʭ, ʧʨʠʩʪʨʦʾʚ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʩʠʥʭʨʦʥʽʟʘʮʽʶ 

ʜʽʷʣʴʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʧʨʠʩʪʨʦʾʚ (ʢʦʤʧ'ʶʪʝʨ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʢʣʘʩʽ, 

ʜʦʤʘʰʥʽʡ ʢʦʤʧ'ʶʪʝʨ, ʩʤʘʨʪʬʦʥ ʽ ʪ.ʧ.). 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʟʥʘʯʘʻ, ʱʦ ʟʙʝʨʽʛʘʥʥʷ, ʩʫʧʨʦʚʽʜ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ, ʘ ʪʘʢʦʞ ʥʘʜʘʥʥʷ ʨʽʟʥʠʭ ʩʝʨʚʽʩʽʚ ʙʫʜʫʪʴ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ 

ʧʣʘʪʬʦʨʤʽ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʮʝʥʪʨʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ (ʎʆɼ) ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ. ɼʦʩʪʫʧ ʜʦ 

ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʮʽʦʥʘʣʴʥʠʭ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʭ ʤʝʨʝʞ ʽ ʤʝʨʝʞ ̔

ɯʥʪʝʨʥʝʪ. 

ɺʽʜʤʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʪʘʢʽ ʦʟʥʘʢʠ [6]: 

- ʩʝʨʚʽʩʥʘ ʤʦʜʝʣʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ï ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʝʨʝʞʝʚʠʭ ʨʝʩʫʨʩʽʚ ʷʢ ʧʫʣʫ 

ʩʝʨʚʽʩʽʚ, ʱʦ ʥʘʩʪʨʦʶʶʪʴʩʷ, ʛʦʪʦʚʠʭ ʜʦ ʥʝʛʘʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʫʤʦʚʘʭ online 

ʧʽʜʧʠʩʢʠ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʡ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 

ʙʦʢʫ ʢʦʨʠʩʪʫʚʘʯʘ (ʪʫʪ ʧʦʢʠ ʻ ʧʨʦʙʣʝʤʠ ʩʘʤʝ ʜʣʷ ʧʣʘʥʰʝʪʽʚ ʽ ʩʤʘʨʪʬʦʥʽʚ); 

- ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ï ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʩʧʦʞʠʚʘʯʘ ʩʘʤʦʩʪʽʡʥʦ ʟʤʽʥʶʚʘʪʠ 

ʥʦʤʝʥʢʣʘʪʫʨʫ ʡ ʢʦʥʬʽʛʫʨʘʮʽʶ ʩʝʨʚʽʩʽʚ ʫ ʨʝʞʠʤʽ online ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʦʯʥʠʭ 

ʧʦʪʨʝʙ; 

- ʚʠʩʦʢʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʧʫʣʦʤ ʩʝʨʚʽʩʽʚ, ʦʙʣʽʢʦʚʠʤʠ ʟʘʧʠʩʘʤʠ 
ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʩʧʦʞʠʚʘʥʥʷʤ ʨʝʩʫʨʩʽʚ; 

- ʝʣʘʩʪʠʯʥʽʩʪʴ ï ʤʦʞʣʠʚʽʩʪʴ ʜʠʥʘʤʽʯʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ ʤʽʞ 

ʩʧʦʞʠʚʘʯʘʤʠ; 

- ʧʨʠ ʮʴʦʤʫ ʚʥʫʪʨʽʰʥʷ ʪʝʭʥʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʭʤʘʨʠ ʧʨʠʭʦʚʘʥʘ ʚʽʜ ʩʧʦʞʠʚʘʯʘ ʡ 

ʥʝʜʦʩʪʫʧʥʘ ʡʦʤʫ ʜʣʷ ʤʦʜʠʬʽʢʘʮʽʾ, ʘ ʩʘʤʝ ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʪʫʧʥʠʭ ʨʝʩʫʨʩʽʚ ʻ 

ʧʨʦʟʦʨʦʶ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʰʠʨʝʥʠʭ ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ï ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʜʦʩʪʫʧʥʽ ʜʣʷ 

ʙʫʜʴ-ʷʢʦʛʦ ʢʣʽʻʥʪʩʴʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʧʨʦʪʦʢʦʣʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʩʪʝʢ ʧʨʦʪʦʢʦʣʽʚ TCP / IP. 

ɿ ʧʦʛʣʷʜʫ ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʜʤʽʥʥʽʩʪʶ ʨʦʙʦʪʠ ʚ ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʨʝʞʝʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘʢʦʞ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ web-

ʪʝʭʥʦʣʦʛʽʾ ʽ http-ʧʨʦʪʦʢʦʣ ʷʢ ʙʘʟʦʚʠʡ ʟʘʩ̔ʙ ʫʧʨʘʚʣʽʥʥʷ ʭʤʘʨʦʶ ʽ ʜʦʩʪʫʧʫ ʜʦ ʡʦʛʦ ʩʝʨʚʽʩʽʚ. 

ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʭʤʘʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʩʬʝʨʠ ʦʩʚʽʪʠ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 
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*ʈʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ[2] 

 

ʈʠʩ. 1. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʭʤʘʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʩʬʝʨʠ ʦʩʚʽʪʠ 

 

ʋ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʩʭʝʤʽ ʥʘ ʨʠʩ. 1 ʥʝʦʙʭʽʜʥʦ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʠʪʠ ʙʣʦʢʫ çʢʦʥʪʝʥʪè 

ʽ ʙʣʦʢʫ çʧʝʨʩʦʥʘʣʴʥʽ ʢʘʨʪʢʠ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷè.  

ɿʘʨʘʟ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʥʘʙʦʨʠ ʪʝʭʥʦʣʦʛʽʡ 

(html+javascript, pdf, ʧʘʢʝʪʠ ims, cgi, win32 application ʽ ʪ.ʜ.), ʷʢʽ ʯʘʩʪʦ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʩʪʦʨʦʥʥʽʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤʘʭ. ʎʝ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʥʠʟʢʫ 

ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʜʫʙʣʶʚʘʥʥʷʤ ʢʦʥʪʝʥʪʫ, ʜʦʜʘʪʢʦʚʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʡʦʛʦ ʘʜʘʧʪʘʮʽʶ, 

ʽʩʪʦʪʥʠʤ ʩʢʦʨʦʯʝʥʥʷʤ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʨʠʥʢʫ ʦʩʚʽʪʥʽʭ 

ʨʝʩʫʨʩʽʚ ʽ ʪ. ʜ. ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʜʘʪʥʽ ʨʦʟʚôʷʟʘʪʠ ʧʨʦʙʣʝʤʫ ʜʦʩʪʫʧʥʦʩʪʽ, ʘ ʨʘʟʚôʷʟʘʥʥʷ 

ʧʨʦʙʣʝʤʠ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʩʪʚʦʨʶʚʘʥʠʭ 

ʨʝʩʫʨʩʽʚ.  

ɸʥʘʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʧʝʨʩʦʥʘʣʴʥʦʾ ʢʘʨʪʢʠ ʪʦʛʦ, ʭʪʦ 

ʥʘʚʯʘʻʪʴʩʷ (ʫ ʷʢʽʡ ʤʽʩʪʷʪʴʩʷ ʧʝʨʩʦʥʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʦʩʦʙʫ, ʡʦʛʦ ʦʮʽʥʢʠ, ʽʥʬʦʨʤʘʮʽʷ, 

ʟʛʝʥʝʨʦʚʘʥʘ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʪʘ ʽʥʰʽ ʜʘʥʽ). ʄʦʞʣʠʚʽʩʪʴ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʧʝʨʝʜʘʪʠ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʦʩʦʙʫ, ʱʦ ʥʘʚʯʘʻʪʴʩʷ, ʟ ʦʜʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚ ʽʥʰʠʡ, ʟʨʦʙʠʪʠ ʚʠʧʠʩʢʫ 

ʧʨʦ ʫʩʧʽʰʥʽʩʪʴ ʜʣʷ ʙʘʪʴʢʽʚ ʘʙʦ ʟʽʙʨʘʪʠ ʜʘʥʽ ʜʣʷ ʜʦʢʫʤʝʥʪʘ ʧʨʦ ʟʘʢʽʥʯʝʥʥʷ ʥʘʚʯʘʥʥʷ ʚʠʥʠʢʘʻ 

ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʽʜʦʤʦʩʪʽ ʚʩʽ ʦʧʠʩʘʥʽ, ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʡ ʟʙʝʨʽʛʘʶʪʴʩʷ ʟʘ ʟʘʟʜʘʣʝʛʽʜʴ 

ʚʽʜʦʤʠʤ ʩʪʘʥʜʘʨʪʘʤ. 

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʭʤʘʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚ ʦʩʚʽʪʽ ʥʘʙʫʚʘʶʪʴ 

ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ. ɼʣʷ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʘʚʪʦʨʩʴʢʠʭ ʧʨʘʚ ʚ ʧʨʦʬʽʣʴ 

ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʪʘʢʽ ʚʽʜʧʦʚʽʜʥʽ ʩʪʘʥʜʘʨʪʠ ʡ 

ʩʧʝʮʠʬʽʢʘʮʽʾ, ʷʢ ʫ RFC 2661 (ʧʨʦʪʦʢʦʣ L2TP), ʫ RFC 2401-2412 (IP-ʙʝʟʧʝʢʠ ʧʨʦʪʦʢʦʣʫ IETF), 

ʉʫʙô̒ ʢʪ ʦʩʚʽʪʠ 1 

ʉʫʙô̒ ʢʪ ʦʩʚʽʪʠ 2 

ʉʫʙô̒ ʢʪ ʦʩʚʽʪʠ n 

ʉʫʙô̒ ʢʪ ʦʩʚʽʪʠ 1 

ʉʫʙô̒ ʢʪ ʦʩʚʽʪʠ 2 

ʉʫʙô̒ ʢʪ ʦʩʚʽʪʠ n 
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ʫ RFC 2246 (ʙʝʟʧʝʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʽʚʥʷ), ʷʢ RFC 2818 (ʧʨʦʪʦʢʦʣ ʟʘʭʠʱʝʥʦʾ ʧʝʨʝʜʘʯʽ 

ʛʽʧʝʨʪʝʢʩʪʫ). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ʜʦʟʚʦʣʷʻ ʨʦʟʚôʷʟʘʪʠ ʜʚʘ ʦʩʥʦʚʥʽ 

ʟʘʚʜʘʥʥʷ. ʇʦ-ʧʝʨʰʝ, ʟʘʙʝʟʧʝʯʠʪʠ ʜʣʷ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ ʽ ʦʢʨʝʤʠʭ ʫʯʥʽʚ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʫ ʡ ʧʦʩʪʽʡʥʦ ʘʢʪʫʘʣʽʟʦʚʘʥʫ ʢʦʤʧ'ʶʪʝʨʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʨʦʛʨʘʤʥʽ 

ʟʘʩʦʙʠ, ʝʣʝʢʪʨʦʥʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ ʪʘ ʩʝʨʚʽʩʠ. ʇʦ-ʜʨʫʛʝ, ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʦʢʨʝʤʠʭ ʦʩʚʽʪʥʽʭ 

ʟʘʢʣʘʜʽʚ ʪʘ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʚ ʮʽʣʦʤʫ ʥʘ ʧʦʙʫʜʦʚʫ ʣʦʢʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʟʘ 

ʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʦʩʝʨʝʜʞʝʥʠʭ ʚ çʭʤʘʨʽè ʽ 

ʝʣʘʩʪʠʯʥʦ ʚʠʜʽʣʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʽʜʧʦʚʽʜʥʦ ʟ ʾʭʥʽʤʠ ʟʘʧʠʪʘʤʠ. 

ʋ ʧʨʘʮʽ [4] ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʦʜʘʪʢʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ. 

ɹʝʟʧʝʨʝʨʚʥʠʡ ʜʦʩʪʫʧ ʫʯʥʽʚ ʜʦ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ. ʂʣʽʻʥʪ-ʩʝʨʚʝʨʥʽ ʘʨʭʽʪʝʢʪʫʨʠ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ 

ʚʝʙʪʝʭʥʦʣʦʛʽʷʤʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟ ʨʽʟʥʠʤʠ 

ʢʦʤʧ'ʶʪʝʨʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʛʦʤʦʛʝʥʥʝ ʤʘʩʰʪʘʙʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ʉʫʯʘʩʥʘ ʤʦʣʦʜʴ, ʷʢʘ ʧʨʘʛʥʝ ʧʦʩʪʽʡʥʦ ʙʫʪʠ 

ʧʨʠʩʫʪʥʴʦʶ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʧʦʚʠʥʥʘ ʦʪʨʠʤʘʪʠ ʘʜʝʢʚʘʪʥʽ ʤʝʭʘʥʽʟʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʦʩʚʽʪʠ. ɿʘʨʘʟ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʫʯʥʽʚ ʽ 

ʩʪʫʜʝʥʪʽʚ ʤʘʶʪʴ ʧʝʨʩʦʥʘʣʴʥʽ ʢʦʤʧ'ʶʪʝʨʠ ʡ ʟʘʙʝʟʧʝʯʝʥʽ ʰʠʨʦʢʦʩʤʫʛʦʚʠʤ ʜʦʩʪʫʧʦʤ ʚ ʤʝʨʝʞʫ 

ɯʥʪʝʨʥʝʪ. ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʝ ʟʘʣʫʯʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʝʨʩʦʥʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʦʟʚʦʣʠʪʴ 

ʽʩʪʦʪʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʩʥʘʱʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʘʤʠ ʡ ʣʽʮʝʥʟʽʡʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʢʣʘʩʽʚ ʚ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ, ʘ ʪʘʢʦʞ ʚʽʜʚʝʨʥʫʪʠ ʤʦʣʦʜʴ ʚʽʜ 

ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʚ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʪ.ʧ.). 

ʈʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ. ʅʘʨʘʟʽ ʚ 

ʥʘʮʽʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ʥʘʢʦʧʠʯʝʥʦ ʟʥʘʯʥʠʡ ʜʦʩʚʽʜ ʨʦʟʨʦʙʢʠ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ (ɽɿʅ). 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʨʦʙʦʪʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ. 

ʇʝʨʰʠʡ ʥʘʧʨʷʤ ï ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʨʝʞʝʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʜʣʷ ʟʘʢʣʘʜʽʚ 

ʟʘʛʘʣʴʥʽʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ.  

ɼʦ ʦʩʥʦʚʥʠʭ ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʛʨʘʬʽʢʠ, ʽʥʪʝʛʨʘʮʽʷ 

ʚ ɽɿʅ ʨʽʟʥʠʭ ʬʘʡʣʽʚ (ʧʨʝʟʝʥʪʘʮʽʡ, ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ, ʛʨʘʬʽʢʽʚ ʪʘ ʽʥ.), ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤ ʜʦʩʪʫʧʫ ʜʦ ɽɿʅ, ʘʢʪʫʘʣʽʟʘʮʽʾ ʪʘ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʾʭ. 

ɸʢʪʫʘʣʴʥʠʤ ʻ ʟʘʚʜʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʭʤʘʨʥʦʛʦ ʨʝʧʦʟʠʪʘʨʽʶ ʝʣʝʢʪʨʦʥʥʠʭ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʥʘ ʦʩʥʦʚʽ ʩʧʽʣʴʥʠʭ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ ʫʛʦʜ, ʩʪʘʥʜʘʨʪʽʚ ʽ 

ʪʝʭʥʦʣʦʛʽʡ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʪʘʢʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʭʤʘʨʥʦʾ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɼʨʫʛʠʡ ʥʘʧʨʷʤ-ʨʦʟʨʦʙʣʝʥʥʷ ʘʚʪʦʥʦʤʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ (ʅʄʂ) ʜʣʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʧʦʚʥʽʩʪʶ ʦʭʦʧʣʶʶʪʴ ʟʤʽʩʪ ʜʠʩʮʠʧʣʽʥ, 

ʚʢʣʶʯʘʶʯʠ ʪʝʦʨʝʪʠʯʥʠʡ ʢʫʨʩ, ʟʘʚʜʘʥʥʷ ʩʝʤʽʥʘʨʩʴʢʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ, ʟʘʚʜʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ, ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʽ ʪ.ʧ. ʊʘʢʽ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥ ̔

ʢʦʤʧʣʝʢʩʠ ʧʨʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽ ʥʝ ʚʠʤʘʛʘʶʪʴ ʟʫʩʠʣʴ ʜʣʷ ʾʭʥʴʦʾ ʽʥʩʪʘʣʷʮʽʾ. 

ʆʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ ï ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʦʥʦʚʣʝʥʥʷ ʡ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʣʦʢʘʣʴʥʦ 

ʟʙʝʨʝʞʝʥʠʭ ʬʘʡʣʽʚ ʧʨʠ ʚʢʣʶʯʝʥʥʽ ʜʦ ʩʢʣʘʜʫ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʚʽʜʩʫʪʥʽ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʫʯʥʽʚ, ʧʦʙʫʜʦʚʠ ʥʘ 

ʦʩʥʦʚʽ ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʨʘʻʢʪʦʨʽʡ ʥʘʚʯʘʥʥʷ. 

ʊʨʝʪʽʡ ʥʘʧʨʷʤ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʫ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ, 

ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʤʝʨʝʞʝʚʠʡ ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʨʝʘʣʽʟʫʚʘʪʠ ʦʩʥʦʚʥʽ 

ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʥʽʤ ʧʨʦʮʝʩʦʤ. 
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ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʦʢʨʝʤʠʭ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ, ʥʘ ʥʘʰ 

ʧʦʛʣʷʜ, ʻ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʽ ʤʘʪʝʨʽʘʣʴʥʽ ʡ ʪʨʫʜʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʦʩʚʦʻʥʥʷ ʽ ʩʫʧʨʦʚʽʜ ʩʫʯʘʩʥʠʭ 

ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʍʦʩʪʠʥʛ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʚʟʘʻʤʦʜʽʷ ʩʫʙ'ʻʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ. ʄʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʧʫʙʣʽʢʫʶʪʴʩʷ 

ʫʢʨʘʾʥʩʴʢʠʤʠ ʦʩʚʽʪʥʽʤʠ ʟʘʢʣʘʜʘʤʠ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʟʘʛʘʣʴʥʠʤ ʟʘʢʦʥʘʤ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʮʽʻʾ ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ. 

ʇʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʩʝʨʚʝʨʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʰʠʨʦʢʦʩʤʫʛʦʚʽ ʢʘʥʘʣʠ ʜʣʷ 

ʚʠʭʽʜʥʦʛʦ ʪʨʘʬʽʢʫ ʚ ɯʥʪʝʨʥʝʪ, ʷʢʽ ʤʦʛʣʠ ʙ ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʜʦʩʪʫʧ ʜʦ ʥʠʭ. ʉʪʚʦʨʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ʻʜʠʥʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ʜʦʟʚʦʣʠʪʴ ʽʩʪʦʪʥʦ ʟʥʠʟʠʪʠ ʮʽ ʚʠʪʨʘʪʠ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʟʙʝʨʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʟʥʠʟʠʪʠ ʚʠʤʦʛʠ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ɯʊ-ʧʝʨʩʦʥʘʣʫ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʙʘʟʽ ʪʘʢʦʛʦ 

ʭʤʘʨʥʦʛʦ ʮʝʥʪʨʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʤʦʛʣʠ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʩʝʨʚʽʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʚʟʘʻʤʦʜʽ ʁʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ. 

ʋʧʨʘʚʣʽʥʥʷ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʫ ʥʘʮʽʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ 

ʩʬʦʨʤʦʚʘʥʦ ʮʽʣʫ ʥʠʟʢʫ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʽʥʪʝʛʨʦʚʘʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʶʨʠʜʠʯʥʠʤ  ̔ʬʽʟʠʯʥʠʤ ʦʩʦʙʘʤ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠʩʷ ʪʽ ʯʠ ʪʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʝʨʚʽʩʠ. ʆʜʥʠʤ ʟ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘʜʘʥʥʷ ʪʘʢʠʭ ʩʝʨʚʽʩʽʚ ʻ ʭʤʘʨʥʽ ʩʠʩʪʝʤʠ.  

ʋ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʞʝ ʚ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʧʝʨʝʭʽʜ 

ʚʽʜ ʘʚʪʦʥʦʤʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʥʽʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʬʫʥʢʮʽʶʶʪʴ ʫ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ 

ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ, ʜʦ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ, ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʘʩʽʙ ʢʦʥʩʦʣʽʜʘʮʽʾ 

ʚʥʫʪʨʽʰʥʽʭ ʧʽʜʩʠʩʪʝʤ ʽ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ 

ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ, ʨʦʙʠʪʴ ʜʦʩʪʫʧʥʠʤʠ ʪʘʢʽ ʧʨʦʮʝʩʠ: 

- ʨʦʟʤʽʱʝʥʥʷ ʥʦʚʠʥ, ʦʛʦʣʦʰʝʥʴ ʪʘ ʘʥʦʥʩʽʚ ʟʘʭʦʜʽʚ; 

- ʧʨʦʚʝʜʝʥʥʷ ʚʝʙʽʥʘʨʽʚ ʪʘ ʥ̔ʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʡ; 

- ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʫ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ; 

- ʦʙʤʽʥ ʝʣʝʢʪʨʦʥʥʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʘʙʦ ʟʘ 
ʦʢʨʝʤʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ; 

- ʚʽʜʜʘʣʝʥʘ ʚʟʘʻʤʦʜʽʷ ʟʽ ʩʪʫʜʝʥʪʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʥʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ, ʪʝʩʪʫʚʘʥʥʷ, ʦʥʣʘʡʥ-ʢʦʥʩʫʣʴʪʘʮʽʡ, 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʨʦʟʢʣʘʜ ʽʩʧʠʪʽʚ ʽ ʟʘʥʷʪʴ; 

- ʝʣʝʢʪʨʦʥʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʘʙʽʪʫʨʽʻʥʪʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ, ʽʥʬʦʨʤʫʚʘʥʥʷ, 
ʚʽʜʜʘʣʝʥʫ ʨʝʻʩʪʨʘʮʽʶ ʟʘʷʚ ʘʙʽʪʫʨʽʻʥʪʽʚ [3]. 

ɼʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʡʰʣʦ ʙʝʟʣʽʯ ʟʘʨʫʙʽʞʥʠʭ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ. ʊʘʢ 

ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʍʦʬʩʪʨʘ (ʉʐɸ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ, ʱʦ ʥʘʜʘʶʪʴʩʷ Google Apps. 

ɭʚʨʦʧʝʡʩʴʢʽ ʫʥʽʚʝʨʩʠʪʝʪʠ, ʥʘʧʨʠʢʣʘʜ, ʂʘʫʥʘʩʴʢʠʡ ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ (ʃʠʪʚʘ), 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ, ʷʢʽ ʥʘʜʘʻ Microsoft Live @ edu. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʧʨʦʚʘʜʞʫʶʪʴ ʭʤʘʨʥʠʡ ʦʬʽʩʥʠʡ ʧʘʢʝʪ Microsoft Office 365 ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ (ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ, ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪʠ, 

ʋʥʽʚʝʨʩʠʪʝʪ ñʂʨʦʢò, ʂʠʾʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ ʪʘ ʽʥ.). 

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ, ʥʝ ʦʙʤʝʞʝʥʽ ʚ ʪʝʨʤʽʥʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʟʘʛʘʣʴʥʠʭ ʢʦʥʬʽʛʫʨʦʚʘʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʥʘʜʘʶʪʴʩʷ ʦʧʝʨʘʪʠʚʥʦ ʟʘ 

ʧʦʪʨʝʙʦʶ / ʚʠʤʦʛʦʶ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʭʠʣʝʥʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʠʪʨʘʪʘʤʠ; 

ʤʦʜʝʣʴ ʭʤʘʨʠ ʩʧʨʠʷʻ ʜʦʩʪʫʧʥʦʩʪʽ ʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧ'ʷʪʴʤʘ ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ: 

ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʩʫʤʽʩʥʠʡ ʨʝʩʫʨʩ, ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ, ʚʽʜʦʢʨʝʤʣʝʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, 

ʛʥʫʯʢʽʩʪʴ, ʚʠʤʽʨʶʚʘʥʽ ʩʝʨʚʽʩʠ [7]. 

ʍʤʘʨʘ ʤʽʩʪʠʪʴ ʪʨʠ ʩʝʨʚʽʩʥʽ ʤʦʜʝʣʽ ʷʢ ʧʦʩʣʫʛʠ: ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (IaaS), 

ʧʣʘʪʬʦʨʤʘ (PaaS), ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ (SaaS) ʽ ʯʦʪʠʨʠ ʤʦʜʝʣʽ ʨʦʟʛʦʨʪʘʥʥʷ [8]: ʧʨʠʚʘʪʥʽ ʭʤʘʨʠ, 

ʛʨʫʧʦʚʽ ʭʤʘʨʠ, ʛʨʦʤʘʜʩʴʢʽ ʭʤʘʨʠ, ʛʽʙʨʠʜʥʽ ʭʤʘʨʠ. 
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ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (IaaS) ï ʮʝ ʦʩʥʦʚʥʠʡ, ʙʘʟʠʩʥʠʡ ʨʽʚʝʥʴ ʭʤʘʨʥʠʭ ʨʽʰʝʥʴ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: ʩʝʨʚʝʨʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʢʦʤʫʥʽʢʘʮʽʾ, ʩʭʦʚʠʱʘ, ʫʚʝʩʴ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʦʙʦʪʠ 

ʩʦʬʪ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʽʨʪʫʘʣʴʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯ ʟʜʽʡʩʥʶʻ ʢʝʨʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʻʶ 

IaaS, ʜʦʜʘʻ ʚʩʪʘʥʦʚʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʧʽʜʢʣʶʯʘʻ ʜʦʜʘʪʢʦʚʽ ʩʝʨʚʽʩʠ, ʨʦʟʰʠʨʶʻ ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʩʫʨʩʠ.  

ʇʣʘʪʬʦʨʤʘ (PaaS) ï ʮʝ ʩʝʨʚʽʩʥʘ ʤʦʜʝʣʴ, ʫ ʷʢʽʡ ʧʨʦʚʘʡʜʝʨ ʧʨʦʧʦʥʫʻ ʟʘʤʦʚʥʠʢʫ 

ʤʘʡʜʘʥʯʠʢ, ʧʣʘʪʬʦʨʤʫ, ʜʝ ʚʽʥ ʤʦʞʝ ʨʦʟʛʦʨʥʫʪʠ ʥʝʦʙʭʽʜʥʽ ʡʦʤʫ ʧʨʦʛʨʘʤʠ. PaaS ʤʘʻ ʜʝʷʢʫ 

ʩʭʦʞʽʩʪʴ ʟ IaaS, ʧʨʦʪʝ ʢʣʽʻʥʪʠ PaaS-ʧʨʦʚʘʡʜʝʨʘ ʤʦʞʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʝʨʝʜʦʚʠʱʝʤ, 

ʜʦʜʘʪʢʘʤʠ, ʘʣʝ ʥʝ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʤʘʩʰʪʘʙʫʚʘʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʊʦʙʪʦ ʚʠʤʠʢʘʪʠ 

ʧʦʪʫʞʥʦʩʪʽ ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʢʦʥʬʽʛʫʨʘʮʽʶ ʽʥʩʪʘʥʩʠ (ʷʢ ʮʝ ʨʦʙʠʪʴʩʷ ʚ SIM-Cloud Dashboard, 

ʥʘʧʨʠʢʣʘʜ), ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʤʦʞʝ. ʈʽʟʥʠʮʷ ʤʽʞ ʧʦʩʣʫʛʘʤʠ IaaS ʽ PaaS ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ 

ʨʘʤʢʘʭ ʤʦʜʝʣʽ çʧʣʘʪʬʦʨʤʘ-ʷʢ-ʩʝʨʚʽʩè ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʧʣʘʪʬʦʨʤʫ ʽ ʩʪʝʢ 

ʨʽʰʝʥʴ, ʘʣʝ ʥʽʷʢ ʥʝ ʚʧʣʠʚʘʻʪʝ ʥʘ ʢʦʥʬʽʛʫʨʘʮʽʶ ʚʽʨʪʫʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʄʦʜʝʣʴ PaaS ʥʘʜʘʻ 

ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʛʦʨʪʘʥʥʷ ʟ ʧʦʧʝʨʝʜʥʴʦ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʨʦʟʨʦʙʣʷʪʠ, ʪʝʩʪʫʚʘʪʠ ʡ ʨʦʟʛʦʨʪʘʪʠ ʩʚʦʾ ʜʦʜʘʪʢʠ. ʇʨʠ ʮʴʦʤʫ ʛʨʘʤʦʪʥʘ ʩʪʨʘʪʝʛʽʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ API ʨʦʙʠʪʴ ʨʦʙʦʪʫ ʟ PaaS ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʶ. 

ʇʝʨʝʚʘʛʠ PaaS-ʨ̔ ʰʝʥʴ: 

- ʧʨʦʚʘʡʜʝʨ PaaS-ʧʦʩʣʫʛ ʙʝʨʝ ʥʘ ʩʝʙʝ ʚʩʽ ʦʥʦʚʣʝʥʥʷ, ʚʠʧʨʘʚʣʝʥʥʷ ʡ ʧʦʪʦʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

- ʢʣʽʻʥʪʦʚʽ ʥʝ ʧʦʪʨʽʙʥʦ ʧʦʧʝʨʝʜʥʽʭ ʽʥʚʝʩʪʠʮʽʡ ʚ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʫʩʝ ʥʝʦʙʭʽʜʥʝ ʥʘʜʘʻ ʧʨʦʚʘʡʜʝʨ; 

- ʛʥʫʯʢʽʩʪʴ ʫ ʨʦʟʛʦʨʪʘʥʥʽ ʧʣʘʪʬʦʨʤʠ: ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʦʟʨʦʙʢʠ, ʪʝʩʪʫʚʘʥʥʷ ʡ 

ʨʦʟʛʦʨʪʘʥʥʷ ʧʦʚʥʽʩʪʶ ʫʧʨʘʚʣʷʻʪʴʩʷ ʧʨʦʚʘʡʜʝʨʦʤ PaaS. 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ (SaaS) ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʜʽʙʥʠʡ ʜʦ ʩʝʨʚʽʩʫ, ʱʦ 

ʤʘʻ ʥʘ ʫʚʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʽʻʥʪʦʤ ʜʦʜʘʪʢʽʚ, ʨʦʟʛʦʨʥʫʪʠʭ ʥʘ ʧʣʘʪʬʦʨʤʽ ʧʨʦʚʘʡʜʝʨʘ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ IaaS ʽ PaaS ʢʣʽʻʥʪʘʤʠ ʤʦʜʝʣʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ SaaS ʯʘʩʪʦ ʩʪʘʶʪʴ ʧʨʠʚʘʪʥʽ ʦʩʦʙʠ, 

ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʩʝʨʚʽʩʦʤ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʦʥʣʘʡʥ-ʢʽʥʦʪʝʘʪʨʦʤ, ʭʤʘʨʥʠʤ 

ʩʭʦʚʠʱʝʤ ʬʘʡʣʽʚ ʤʘʣʦʛʦ ʦʙ'ʻʤʫ, ʤʝʩʝʥʜʞʝʨʦʤ ʽ ʪ.ʜ. ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘʢʦʞ ʧʨʘʮʶʶʪʴ ʟʘ 

ʤʦʜʝʣʣʶ SaaS. ʐʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʠʡ ʬʦʨʤʘʪ SaaS, ʷʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ 

ʩʘʡʪʽʚ, ʱʦ ʻ ʦʩʦʙʣʠʚʦʶ ʧʦʪʨʝʙʦʶ ʚ ʨʝʘʣʽʟʘʮʽʾ ʷʢʽʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʧʨʠʢʣʘʜ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʦʥʣʘʡʥ ʣʝʢʮʽʡ ʪʘ ʩʝʤʽʥʘʨʽʚ ʪʦʱʦ.  

ʂʦʨʧʦʨʘʪʠʚʥʽ ʢʣʽʻʥʪʠ SaaS-ʧʨʦʚʘʡʜʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʜʘʪʢʠ ʜʣʷ 

ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ, ERP- ʽ CRM-ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʜʦʜʘʪʢʠ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʡ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʫ, ʩʝʨʚʽʩʠ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʽ ʪ.ʜ.  

ʇʝʨʝʚʘʛʠ SaaS-ʨʽʰʝʥʴ ʜʣʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ: 

- ʜʦʩʪʫʧʥʽʩʪʴ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ ʽ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ; 

- ʥʝʤʘʻ ʧʨʠʚ'ʷʟʢʠ ʜʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

- ʜʦʩʪʫʧʥʘ ʰʚʠʜʢʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ; 

- ʨʽʟʥʽ ʨʽʚʥʽ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦʩʪʫʧʫ ʽ ʜʦʟʚʦʣʽʚ; 

- ʢʦʤʧʣʝʢʩʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʧʽʜʪʨʠʤʢʘ. 

1. SaaS-ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʎʝʡ ʪʠʧ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʪʠʩʷʯʘʤ 

ʢʣʽʻʥʪʘʤ ʥʘ ʻʜʠʥʫ ʧʨʦʛʨʘʤʫ ʯʝʨʝʟ ʙʨʘʫʟʝʨ. ʇʦʩʪʘʯʘʣʴʥʠʢ ʨʦʟʨʦʙʣʷʻ ʚʝʙʜʦʜʘʪʦʢ ʽ ʩʘʤʦʩʪʽʡʥʦ 

ʢʝʨʫʻ ʥʠʤ, ʥʘʜʘʶʯʠ ʟʘʤʦʚʥʠʢʘʤ ʜʦʩʪʫʧ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. 

ʂʦʥʮʝʧʮʽʷ ʭʤʘʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ SaaS, ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʣʽʮʝʥʟʫʚʘʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ 

ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʪʝʭʥʽʯʥʦʾ ʽ ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʦʜʫʢʪʫ, ʭʦʯʘ ʽ ʥʝ ʚʠʢʣʶʯʘʻ ʾʭ 

ʧʦʚʥʽʩʪʶ. 

2. Utility computing ʧʨʦʧʦʥʫʻ ʥʘʨʘʟʽ ʚʽʨʪʫʘʣʴʥʽ ʩʝʨʚʝʨʠ ʜʣʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟʘ 

ʧʨʠʥʮʠʧʦʤ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ, ʜʦʩʪʫʧ ʜʦ ʷʢʠʭ ʢʣʽʻʥʪ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ. 

ɺʠʛʦʜʘ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʧʣʘʪʠʪʴ ʟʘ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ ʪʘ ʧʨʦʛʨʘʤʠ ʣʠʰʝ 

ʪʦʜʽ, ʢʦʣʠ ʚʦʥʠ ʡʦʤʫ ʜʽʡʩʥʦ ʧʦʪʨʽʙʥʽ. 
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3. ʉʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʷʢ ʩʝʨʚʽʩ. ʎʷ ʬʦʨʤʘ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʫʻ 

ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʷʢ ʩʝʨʚʽʩ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʧʨʦʚʘʡʜʝʨʘ ʡ ʜʦʩʪʘʚʣʷʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʟ ʩʝʨʚʝʨʽʚ 

ʧʨʦʚʘʡʜʝʨʘ.  

4. MSP ï ʦʜʥʘ ʟ ʥʘʡʩʪʘʨʽʰʠʭ ʬʦʨʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʦʮʝʩ 

ʫʧʨʘʚʣʽʥʥʷ ʜʝʢʽʣʴʢʦʤʘ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. MSP ï ʮʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʠʤʠ 

ʧʨʦʛʨʘʤʘʤʠ, ʷʢ ʘʥʪʠʚʽʨʫʩʥʘ ʩʣʫʞʙʘ, ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʘʙʦ ʩʣʫʞʙʘ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʜʘʪʢʽʚ.  

5. Service commerce platforms. ʎʷ ʧʦʩʣʫʛʘ ʷʚʣʷʻ ʱʦʩʴ ʩʝʨʝʜʥʻ ʤʽʞ SaaS ʽ MSP, ʩʝʨʚʽʩ 

ʚʭʦʜʠʪʴ ʫ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʧʨʦʧʦʥʫʻ ʧʦʩʣʫʛʠ ʟ ʮʝʥʪʨʫ, ʟ ʷʢʠʤ ʢʦʨʠʩʪʫʚʘʯʽ ʥʘʜʘʣʽ 

ʚʟʘʻʤʦʜʽʶʪʴ. ʇʨʘʮʶʻ ʮʝʡ ʩʝʨʚʽʩ ʷʢ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʙʶʨʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  

6. ɯʥʪʝʨʥʝʪ ʽʥʪʝʛʨʘʮʽʷ. ɯʥʪʝʛʨʘʮʽʷ ʭʤʘʨʥʠʭ ʧʦʩʣʫʛ ʚ ʦʜʥʝ ʮʽʣʝ. ʉʴʦʛʦʜʥʽ ʭʤʘʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʟʦʣʴʦʚʘʥʠʭ ʦʜʠʥ ʚʽʜ ʜʨʫʛʘ ʭʤʘʨʥʠʭ ɯʊ-ʧʦʩʣʫʛ, 

ʜʦ ʷʢʠʭ ʢʣʽʻʥʪʠ ʧʦʚʠʥʥʽ ʧʽʜʢʣʶʯʘʪʠʩʷ ʦʢʨʝʤʦ. ʊʦʤʫ ʟ'ʷʚʠʣʘʩʷ ʽʜʝʷ ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ 

ʩʝʨʚʽʩʽʚ, ʟʘʧʫʱʝʥʠʭ ʥʘ ʛʥʫʯʢʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʤʦʜʝʣʽ ʭʤʘʨ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ. ɿʘʨʘʟ ʫ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʦʪʠʨʠ ʤʦʜʝʣʽ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ: 

- ʧʨʠʚʘʪʥʘ ʭʤʘʨʘ (private cloud) ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʜʘʥʥʷ ʩʝʨʚʽʩʽʚ ʚ ʦʜʥʽʡ 

ʦʨʛʘʥʽʟʘʮʽʾ. ɺʦʥʘ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʢʽʣʴʢʘ ʩʧʦʞʠʚʘʯʽʚ, ʥʘʧʨʠʢʣʘʜ: ʧʽʜʨʦʟʜʽʣʠ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʨʽʟʥʠʭ ʙʫʜʽʚʣʷʭ, ʾʾ ʢʣʽʻʥʪʠ ʽ ʧʽʜʨʷʜʥʠʢʠ; 

- ʧʫʙʣʽʯʥʘ ʭʤʘʨʘ (public cloud) ï ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʚʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʰʠʨʰʠʤ ʢʦʣʦʤ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʢʣʶʯʘʶʯʠ ʬʽʟʠʯʥʠʭ ʽ 

ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ. ʇʫʙʣʽʯʥʦʶ ʭʤʘʨʦʶ ʤʦʞʫʪʴ ʧʦʨʽʟʥʦ ʘʙʦ ʩʧʽʣʴʥʦ ʚʦʣʦʜʽʪʠ ʘʙʦ 

ʢʝʨʫʚʘʪʠ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʝʢʩʧʣʫʘʪʫʚʘʪʠ) ʜʝʨʞʘʚʥʽ, ʢʦʤʝʨʮʽʡʥʽ, ʥʘʫʢʦʚʽ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʇʫʙʣʽʯʥʘ ʭʤʘʨʘ ʟʘʟʚʠʯʘʡ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʶʨʠʩʜʠʢʮʽʻʶ ʾʾ ʚʣʘʩʥʠʢʘ ï ʧʦʩʪʘʯʘʣʴʥʠʢʘ 

ʧʦʩʣʫʛ; 

- ʛʽʙʨʠʜʥʘ ʭʤʘʨʘ (hybrid cloud) ï ʮʝ ʢʦʤʙʽʥʘʮʽʷ ʟ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʨʽʟʥʠʭ ʭʤʘʨʥʠʭ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨ (ʧʨʠʚʘʪʥʠʭ, ʢʦʤʫʥʘʣʴʥʠʭ ʘʙʦ ʧʫʙʣʽʯʥʠʭ), ʢʦʞʥʘ ʟ ʷʢʠʭ ʟʘʣʠʰʘʻʪʴʩʷ 

ʫʥʽʢʘʣʴʥʠʤ ʦʙ'ʻʢʪʦʤ. ɻʽʙʨʠʜʥʘ ʭʤʘʨʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʝʨʝʚʘʛʠ ʧʨʠʚʘʪʥʦʾ ʽ ʧʫʙʣʽʯʥʦʾ 

ʭʤʘʨ. 

- ʢʦʤʫʥʘʣʴʥʘ ʭʤʘʨʘ (ʩommunity cloud) ï ʚʠʜ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʢʨʝʪʥʦʶ ʩʧʽʣʴʥʦʪʦʶ ʩʧʦʞʠʚʘʯʽʚ (ʦʨʛʘʥʽʟʘʮʽʡ), 

ʱʦ ʤʘʶʪʴ ʩʧʽʣʴʥʽ ʟʘʚʜʘʥʥʷ. ɼʣʷ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʻ ʧʫʙʣʽʯʥʽ 

ʡ ʢʦʤʫʥʘʣʴʥʽ ʭʤʘʨʠ. 

ɸʥʘʣʽʟ ʫʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʽʟʥʽ ʩʬʝʨʠ ʞʠʪʪʷ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʥʠʟʢʫ 

ʧʝʨʝʚʘʛ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ [9, 10]: 

- ʩʧʨʷʤʦʚʘʥʘ ʦʧʣʘʪʘ ʟʘ ʧʦʩʣʫʛʫ ï ʢʦʞʝʥ ʦʢʨʝʤʠʡ ʢʦʨʠʩʪʫʚʘʯ ʩʧʣʘʯʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦ 

ʟʘ ʦʢʨʝʤʠʡ ʧʘʢʝʪ ʧʦʩʣʫʛ, ʷʢʽ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ; 

- ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʠʪʨʘʪ ï ʪʝʭʥʦʣʦʛʽʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʥʝ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ 

ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ; 

- ʪʝʭʥʽʯʥʘ ʧʽʜʪʨʠʤʢʘ ï ʧʦʚʥʝ ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʙʦʢʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʷʢ 

ʧʨʦʛʨʘʤʥʦʛʦ, ʪʘʢ ʽ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʽʡʩʥʶʻ ʧʨʦʚʘʡʜʝʨ ʧʦʩʣʫʛ; 

- ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ï ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʤʘʻ ʢʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ, ʷʢʠʡ ʤʘʻ ʜʦʩʪʫʧ ʜʦ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʥʘ ʙʫʜʴ-ʷʢʽʡ ʚʽʜʩʪʘʥʽ. 

ɼʦ ʛʦʣʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚʘʨʪʦ ʟʘʨʘʭʫʚʘʪʠ: 

- ʦʙʦʚôʷʟʢʦʚʘ ʥʘʷʚʥʽʩʪʴ ɯʥʪʝʨʥʝʪʫ; 

- ʚʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʫʪʨʘʪʠ ʜʘʥʠʭ; 

- ʤʽʥʽʤʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʠʭ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʚʠʱʦʾ ʰʢʦʣʠ ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʢʨʦʢʦʤ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʥ ̫ ʨʝʩʫʨʩʽʚ ʽ ʧʦʩʪʽʡʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʥʦʚʣʝʥʥʷ ʷʢ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢ ʽ ʪʝʭʥʽʯʥʦʛʦ ʩʢʣʘʜʥʠʢʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ [11]. 
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*ʈʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ[8] 

 

ʈʠʩ. 2. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʭʤʘʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʩʬʝʨʠ ʦʩʚʽʪʠ 

 

ʍʤʘʨʥ ̔ ʪʝʭʥʦʣʦʛʽʾ ʨʦʙʣʷʪʴ ʽʩʪʦʪʥʠʡ ʫʧʣʠʚ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ, ʧʝʨʝʜʫʩʽʤ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʦʩʥʦʚʫ ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʢʣʘʜʝ ʚʞʝ ʥʘʷʚʥʘ ʪʠʧʦʚʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ 

ʤʝʨʝʞʽ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ. 

ɯʩʪʦʪʥʦ ʩʧʨʦʱʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʤʝʨʝʞʽ. ɿ ʥʝʾ ʧʦʩʪʫʧʦʚʦ ʟʥʽʤʘʶʪʴʩʷ 

ʬʫʥʢʮʽʾ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʾ ʙʝʟʧʝʢʠ. ɼʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ ʢʦʞʥʦʤʫ ʩʫʙ'ʻʢʪʦʚʽ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ï ʦʩʦʙʽ, ʷʢʘ ʥʘʚʯʘʻʪʴʩʷ; ʧʝʜʘʛʦʛʦʚʽ, 

ʢʝʨʽʚʥʠʢʦʚʽ, ʦʩʚʽʪʥʴʦʤʫ ʟʘʢʣʘʜʫ ʚ ʮʽʣʦʤʫ, ʨʘʡʦʥʥʦʤʫ, ʤʽʩʴʢʦʤʫ, ʦʙʣʘʩʥʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʦʩʚʽʪʠ 

ʪʦʱʦ ï ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʭʤʘʨʽ ʚʠʜʽʣʷʻʪʴʩʷ ʤʽʩʮʝ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ.  

ɺʽʜʧʘʜʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʪʠʨʘʞʫʚʘʥʥʽ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʝʣʝʢʪʨʦʥʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ, 

ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ, ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʽʥʰʠʭ ʦʩʚʽʪʥʽʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ï ʫʩʽ 

ʚʦʥʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʭʤʘʨʽ ʮʝʥʪʨʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ɸʚʪʦʨʠʟʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʮʠʭ ʨʝʩʫʨʩʽʚ 

ʥʘʜʘʻʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʥʘʫʢʦʦʩʚʽʪʥʠʤʠ ʤʝʨʝʞʘʤʠ ʪʘ ɯʥʪʝʨʥʝʪ. ɺʽʜʧʦʚʽʜʥʦ ʚ ʦʩʚʽʪʥʽʭ 

ʟʘʢʣʘʜʘʭ ʟʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʞʠʚʘʪʠ ʩʧʝʮʽʘʣʴʥ ̔ʟʘʭʦʜʠ ʜʣʷ ʫʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʚʠʢʦʥʫʚʘʪʠ ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʾʭ ̔ ʪ. ʧ. ʋ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʫ ʙʽʣʴʰʦʩʪʽ 

ʥʝʚʝʣʠʢʠʭ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʚʽʜʧʘʜʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʚʠʜʽʣʝʥʠʭ ʩʝʨʚʝʨʘʭ, ʽ ʪʠʧʦʚʘ ʘʨʭʽʪʝʢʪʫʨʘ 

ʧʨʦʚʽʜʥʦʾ ʤʝʨʝʞʽ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʪʘʢ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2 ʥʘ ʧʨʠʢʣʘʜʽ ʤʝʨʝʞʽ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ. 

ʄʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʦʤʧ'ʶʪʝʨʥʝ 

ʦʩʥʘʱʝʥʥʷ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘ ʥʘʣʝʞʥʦʤʫ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ. 

ɼʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʦʯʝʚʠʜʥʠʭ ʧʝʨʝʚʘʛ ʫʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʚʠʱʦʾ ʰʢʦʣʠ ʧʝʨʝʚʝʨʰʫʻ ʚʠʜʽʣʝʥʽ ʥʝʜʦʣʽʢʠ [12], ʛʦʣʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ: ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʡ ʙʝʟʧʝʢʠ ʜʘʥʠʭ. 

ɭʜʠʥʠʤ ʚʨʘʟʣʠʚʠʤ ʤʽʩʮʝʤ ʽʥʥʦʚʘʮʽʾ ʻ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʜʦʩʪʫʧʫ ʚ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ. ʇʨʦʪʝ ʮʝʡ ʥʝʜʦʣʽʢ ʫ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ 
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ʙʫʜʝ ʫʩʫʥʫʪʦ ʧʦʚʥʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʩʰʪʘʙʥʝ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽ ̫ɯʥʪʝʨʥʝʪ-

ʟʚôʷʟʢʫ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

ɺʠʩʥʦʚʢʠ. ʇʝʨʩʧʝʢʪʠʚʥʘ ʫʯʘʩʪʴ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʩʠʩʪʝʤʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ, ʙʝʟʩʫʤʥʽʚʥʦ, ʙʫʜʝ ʩʧʨʠʷʪʠ ʥʘʣʝʞʥʦʤʫ ʚʠʭʦʚʘʥʥʶ ʩʧʨʘʚʞʥʽʭ ʬʘʭʽʚʮʽʚ, ʟʜʘʪʥʠʭ 

ʫʧʣʠʥʫʪʠ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʥʦʚʠʡ ʩʧʦʩʽʙ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʦʨʽʥ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ, 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ. ʇʽʜʚʠʱʫʻʪʴʩʷ ʤʦʪʠʚʘʮʽʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʩʪʚʦʨʶʶʪʴʩʷ ʙʽʣʴʰ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʜʣʷ ʥʝʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʣʝʛʰʫʻ ʽʥʪʝʛʨʘʮʽʶ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ ʫ ʩʚʽʪʦʚʠʡ 

ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʦʚʽ ʟʚ'ʷʟʢʽʚ ʽʟ ʟʘʢʦʨʜʦʥʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ ʥʘ ʨʽʚʥʦʧʨʘʚʥʽʡ 

ʦʩʥʦʚʽ [13]. ʎʝ ʚʘʞʣʠʚʦ ʜʣʷ ʚʩʽʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʽ ʥʘʧʨʷʤʽʚ ʧʽʜʛʦʪʦʚʢʠ ʪʝʭʥʽʯʥʠʭ, 

ʛʫʤʘʥʽʪʘʨʥʠʭ, ʢʣʘʩʠʯʥʠʭ ʚʠʰʽʚ ̔  ʟʥʘʤʝʥʫʻ ʩʦʙʦʶ ʧʝʨʝʭʽʜ ʚʽʪʯʠʟʥʷʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʥʘ ʥʦʚʠʡ 

ʷʢʽʩʥʠʡ ʨʽʚʝʥʴ. 
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PROSPECTS FOR THE INTRODUCTION OF CLOUD TECHNOLOGIES IN THE 

EDUCATIONAL PROCESS OF HIGHER EDUCATION  

The article explores the prospects of the introduction of cloud technologies in higher education, 

reveals the advantages and disadvantages of using cloud technologies in higher education. It is 

determined that the relevance of the use of cloud technologies in education is that they not only 

perform the functions of tools, but also provide qualitatively new learning opportunities, the 

formation of skills of independent learning activities, contribute to the creation of new forms of 

learning and education. It is proved that competently built educational process allows to solve the 

main goal set by the higher school: qualitative preparation in the chosen direction of study for 

becoming and development of a competitive specialist. The basic direction of introduction of cloud 

technologies in the educational process of high school is defined qualitative preparation in the chosen 

direction of study for the formation and development of a competitive specialist in the professional 
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field. The most common ways of working with cloud technologies in educational institutions are 

identified, such as distance learning, student collaboration on projects and documents. The virtual 

space of the university, which aims at supporting the distance learning, management and optimization 

of business processes of higher education, is outlined. The cloud model, which promotes accessibility, 

is characterized by five basic elements, such as self-service, compatible resource, network access, 

separate location, flexibility, measured services. It is determined that the use of cloud technologies in 

the educational process of higher education is an important step, especially in the conditions of limited 

resources and the constant need for updating both software and technical component of computing 

laboratories, which provides the possibility of using cloud technologies and will allow to support the 

computer equipment of higher education facilities at a high modern level with minimal cost. It is 

emphasized that the only vulnerability of innovation is the complexity of regularly installing 

broadband Internet access. 

Keywords: information technology, educational process, high school, cloud technologies, 

prospects, implementation, activity, teachers, education.  
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ɺʝʡʮʙʣʽʪ ʆ. ʁ., ʂʦʨʦʪʘʻʚ ʄ.ʉ.3 

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʝʨʩʦʥ, ʋʢʨʘʾʥʘ 

ʇʈʆɻʈɸʄʅʀʁ ɿɸʉɯɹ ɼʃʗ ɼʆʉʃɯɼɾɽʅʅʗ ɼʀʅɸʄɯʂʀ  ʇʈʆʎɽʉɯɺ 

DOI: 10.14308/ite000713 

ɯʟ ʯʘʩʽʚ ʅʴʶʪʦʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ  ʧʨʦʮʝʩʽʚ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʾʾ ʨʝʪʝʣʴʥʦʤʫ ʚʠʚʯʝʥʥʽ. ʇʨʦʪʝ ʜʦʩʣʽʜʠʪʠ ʙʽʣʴʰ-ʤʝʥʰ ʨʝʘʣʴʥʫ 

ʩʠʩʪʝʤʫ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ, ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʂʦʤʧ'ʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʪʘʧʽʚ: (i) ʤʦʜʝʣʶʚʘʥʥʷ, ʪʦʙʪʦ ʧʦʰʫʢʫ ʦʧʠʩʫ 

ʤʦʜʝʣʽ ʨʝʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʪʘ (ii) ʨʦʟʚ'ʷʟʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʴʥʠʭ ʨʽʚʥʷʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʝʪʦʜʽʚ. ʋ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢʘʭ ʯʘʩʪʦ ʥʝ ʪʘʢ ʩʢʣʘʜʥʦ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʥʫ 

ʤʦʜʝʣʴ. ɿ ʜʨʫʛʦʛʦ ʙʦʢʫ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʩʬʝʨʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʝʢʦʥʦʤʽʢʘ, ʟʘʚʜʷʢʠ ʢʦʤʧôʶʪʝʨʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʶ ʝʢʦʥʦʤʽʢʘ ʚʩʪʫʧʠʣʘ ʫ ʩʪʘʜʽʶ 

ʛʣʠʙʦʢʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʚʦʾʭ ʦʩʥʦʚ. ʆʜʥʘʢ ʚ ʝʢʦʥʦʤʽʮʽ ʦʪʨʠʤʘʥʽ ʨʽʚʥʷʥʥʷ ʣʝʛʰʝ ʨʦʟʚôʷʟʘʪʠ, 

ʘʣʝ ʾʭ ʚʘʞʯʝ ʟʥʘʡʪʠ. ʊʦʤʫ ʪʫʪ ʜʦʮʽʣʴʥʦ ʽ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧôʶʪʝʨ ʥʘ ʝʪʘʧʽ 

ʩʘʤʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʪʦʙʪʦ ʥʘ ʝʪʘʧʽ ʧʦʰʫʢʫ ʤʦʜʝʣʽ. ʅʘʩʪʽʣʴʥʠʡ ʉ# ʜʦʜʘʪʦʢ Model 

ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʩʘʤʝ ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʘ. 

ɼʦʮʽʣʴʥʠʤ ʽ ʟʨʫʯʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʯʠʩʝʣʴʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʤʦʜʝʣʴ ʥʘ ʧʨʝʜʤʝʪʥʽʡ ʤʦʚʽ, ʙʝʟ ʢʦʜʽʚ; ʥʝʛʘʡʥʦ ʟʘ ʪʠʤ 

ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʫʞʝ ʥʘʣʘʰʪʦʚʘʥʽ ʧʽʜ ʮʶ ʤʦʜʝʣʴ; ʣʝʛʢʦ ʤʦʜʠʬʽʢʫʚʘʪʠ 

ʤʦʜʝʣʴ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. Model ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʽ ʧʦʩʪʽʡʥʦ 

ʚʜʦʩʢʦʥʘʣʶʚʘʚʩʷ ʦʜʥʦʯʘʩʥʦ ʽ ʚ ʪʽʩʥʦʤʫ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʟ ʧʦʙʫʜʦʚʦʶ ʪʝʦʨʽʾ ʟʘʛʘʣʴʥʦʾ ʨʠʥʢʦʚʦʾ 

ʤʦʜʝʣʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʦʾ ʜʠʥʘʤʽʯʥʦʾ ʧʘʨʘʜʠʛʤʠ ʝʢʦʥʦʤʽʢʠ, ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʯʝʨʝʟ Model ʚʽʜʽʛʨʘʣʠ ʚʝʣʠʢʫ ʨʦʣʴ ʫ ʧʦʙʫʜʦʚʽ ʮʽʻʾ ʪʝʦʨʽʾ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʨʝʘʣʴʥʦʛʦ ʪʘ 

ʞʦʨʩʪʢʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʦʩʪʘʥʥʷ ʚʝʨʩʽʷ ʤʦʜʝʣʽ ʚʞʝ ʥʘʙʫʣʘ ʦʩʪʘʪʦʯʥʦʾ ʬʦʨʤʠ ʡ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʮʽʡ ʨʦʙʦʪʽ. ʆʩʦʙʣʠʚʦ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʟʘʩʦʙʫ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʱʦʙ 

ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʞʥʽʩʪʴ ʥʘ ʜʫʞʝ ʥʝʧʨʦʩʪʦʤʫ ʧʨʝʜʤʝʪʽ ï ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʮʝʩ, ʤʦʜʝʣʴ, ʜʠʥʘʤʽʯʥʘ ʩʠʩʪʝʤʘ, ʙʽʬʫʨʢʘʮʽʷ, ʜʽʘʛʨʘʤʘ, 

C# ʜʝʩʢʪʦʧ,  ʚʽʢʦʥʥʠʡ ʽʥʪʝʨʬʝʡʩ, Zedgraph.  

 

ɺʩʪʫʧ. ɿ ʯʘʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ, ʟ ʯʘʩʽʚ ʅʴʶʪʦʥʘ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʾʾ ʨʝʪʝʣʴʥʦʤʫ ʚʠʚʯʝʥʥʽ [1], [2]. 

ɺʠʚʯʘʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷ  ʚ ʦʩʚʽʪʥʽʭ ʢʫʨʩʘʭ çʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʫʣʶʚʘʥʥʷè, çʄʦʜʝʣʶʚʘʥʥʷ 

ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤè, çʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟè ʪʘ ʽʥʰʠʭ. ʇʨʦʪʝ ʜʦʩʣʽʜʠʪʠ  ʙʫʜʴ ʷʢʫ ʨʝʘʣʴʥʫ ʩʠʩʪʝʤʫ 

ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [3]. ɼʣʷ ʮʴʦʛʦ ʟʚʠʯʘʡʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʧʫʣʷʨʥʽ ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʽ ʩʠʩʪʝʤʠ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ (Mathematica [4] 

ʘʙʦ Maple [5]), ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʚʠʩʦʢʦʨʽʚʥʝʚʽ ʤʝʪʦʜʠ ʩʠʤʚʦʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʱʦ ʧʨʠʨʦʜʥʦ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʧʨʦʮʝʜʫʨʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ.  ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʯʘʩʪʦ ʪʘʢʦʞ 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʥʘʣʘʰʪʦʚʘʥʽ ʧʽʜ ʢʦʥʢʨʝʪʥʫ ʤʦʜʝʣʴ [6]. ʅʘʩʧʨʘʚʜʽ ʞ ʜʦʮʽʣʴʥʠʤ ʽ ʟʨʫʯʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʯʠʩʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʤʦʜʝʣʴ ʥʘ ʧʨʝʜʤʝʪʥʽʡ ʤʦʚʽ, ʙʝʟ ʢʦʜʽʚ; ʥʝʛʘʡʥʦ ʟʘ ʪʠʤ ʫʩʽ ʥʝʦʙʭʽʜʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʫʞʝ ʥʘʣʘʰʪʦʚʘʥʽ ʧʽʜ ʮʶ ʤʦʜʝʣʴ; ʣʝʛʢʦ ʤʦʜʠʬʽʢʫʚʘʪʠ ʤʦʜʝʣʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʆʩʦʙʣʠʚʦ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ  ʟʘʩʦʙʫ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʱʦʙ ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʞʥʽʩʪʴ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ï ʜʫʞʝ ʥʝʧʨʦʩʪʦʤʫ ʧʨʝʜʤʝʪʽ. ɯ 

ʩʘʤʝ ʪʘʢʠʡ ʜʝʩʢʪʦʧ  Model  ʧʨʦʧʦʥʫʻʪʴʩʷ ʚ ʮʽʡ ʨʦʙʦʪʽ.  

 

  
ɺʝʡʮʙʣʽʪ ʆ. ʁ., ʂʦʨʦʪʘʻʚ ʄ.ʉ.
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ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʮʽʻʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʢʦʤʙʽʥʘʮʽʷ ʪʝʭʥʦʣʦʛʽʡ 

ʤʦʚʠ ʉ#. ɻʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ API Windows Forms, 

ʘʣʛʦʨʠʪʤ ʦʙʯʠʩʣʝʥʥʷ ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʧʘʨʩʝʨʦʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʠʨʘʟʽʚ mXparser, ʫ 

ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥ ̫ʛʨʘʬʽʢʽʚ ʟʘʩʪʦʩʦʚʘʥʘ ʙʽʙʣʽʦʪʝʢʘ ʢʣʘʩʽʚ ZedGraph [7]. ʂʣʘʩʠ ʮʽʻʾ ʙʽʙʣʽʦʪʝʢʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʛʥʫʯʢʦʩʪʽ ï ʤʘʡʞʝ ʢʦʞʝʥ ʘʩʧʝʢʪ ʛʨʘʬʘ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʩʬʝʨʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʩʴʦʛʦʜʥʽ ʻ 

ʝʢʦʥʦʤʽʢʘ. ʊʦʤʫ ʧʨʠʨʦʜʥʦ ʜʣʷ ʽʣʶʩʪʨʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ Model ʟʘʩʪʦʩʫʚʘʪʠ ʜʘʣʽ ʧʨʠʢʣʘʜʠ  

ʩʘʤʝ ʟ ʮʽʻʾ ʩʬʝʨʠ.  ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʝʢʦʥʦʤʽʮʽ ʩʪʚʦʨʠʣʠ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʨʝʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘʢʦʶ, ʷʢ ʚʦʥʘ ʻ ʥʘʩʧʨʘʚʜʽ, ʝʢʦʥʦʤʽʢʘ ʫʚʽʡʰʣʘ ʚ ʝʪʘʧ ʛʣʠʙʠʥʥʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʚʦʾʭ ʦʩʥʦʚ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʦʩʣʽʜʥʠʢʠ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʽʜ ʛʦʣʦʚʥʦʛʦ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʨʠʧʫʱʝʥʥʷ ï ʧʨʦ ʜʦʩʢʦʥʘʣʫ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ, ʷʢ ʥʝʟʘʧʝʨʝʯʥʫ ʦʩʥʦʚʫ ʧʦʚʝʜʽʥʢʠ 

ʩʫʙôʻʢʪʽʚ ʝʢʦʥʦʤʽʢʠ [8]. ʅʝʦʢʣʘʩʠʯʥʘ çʨʘʮʽʦʥʘʣʴʥʘ ʣʶʜʠʥʘè ʥʝ ʽʩʥʫʻ ʚ ʨʝʘʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ 

ʽʥʜʠʚʽʜʠ ʜʽʶʪʴ ʟʘ ʧʨʘʚʠʣʘʤʠ, ʱʦ ʩʢʣʘʣʠʩʷ, ʽ ʥʝ ʚʦʣʦʜʽʶʪʴ ʧʦʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʆʪʞʝ, 

ʢʣʘʩʠʯʥʘ ʩʪʘʪʠʯʥʘ ʤʦʜʝʣʴ ʝʢʦʥʦʤʽʢʠ ʚʪʨʘʪʠʣʘ ʩʚʦʻ ʧʽʜˇʨʫʥʪʷ [9].  

ʅʘʦʯʥʦʶ ʜʝʤʦʥʩʪʨʘʮʽʻʶ ʮʴʦʛʦ ʻ ʨʝʘʣʴʥʽ  ʧʨʦʮʝʩʠ ʝʢʦʥʦʤʽʢʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʦʜʥʦʯʘʩʥʦʛʦ, ʤʠʪʪʻʚʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʦʩʢʦʥʘʣʦ ʨʘʮʽʦʥʘʣʴʥʦʶ ʬʽʨʤʦʶ ʚ ʨʝʘʣʴʥʽʡ 

ʝʢʦʥʦʤʽʮʽ çʦʧʪʠʤʘʣʴʥʦ ʥʝʜʦʩʢʦʥʘʣʽ ʨʽʰʝʥʥʷè ʧʨʠʡʤʘʶʪʴʩʷ ʰʣʷʭʦʤ ʧʨʦʩʪʠʭ, ʥʝʚʠʪʨʘʪʥʠʭ 

ʦʙʯʠʩʣʝʥʴ, ʜʦʙʨʝ ʧʨʠʩʪʦʩʦʚʘʥʠʭ ʜʦ ʯʘʩʪʠʭ ʧʦʚʪʦʨʝʥʴ, ʜʦ ʝʚʦʣʶʮʽʾ. ʌʽʨʤʘʤ ʜʦʮʽʣʴʥʽʰʝ 

ʚʠʢʦʥʫʚʘʪʠ ʯʠʩʣʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʦʙʩʷʛʦʤ, ʱʦʙ ʦʮʽʥʠʪʠ ʬʫʥʢʮʽʶ ʧʦʧʠʪʫ. ʋʩʝ ʮʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʨʝʘʣʴʥʘ ʝʢʦʥʦʤʽʢʘ ʻ ʜʠʥʘʤʽʯʥʦʶ ʩʠʩʪʝʤʦʶ, ʘ ʨʝʘʣʴʥʽ ʧʨʦʮʝʩʠ ʝʢʦʥʦʤʽʢʠ ʻ ʽʪʝʨʘʪʠʚʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʮʽʻʾ ʩʠʩʪʝʤʠ [10].  

ʉʴʦʛʦʜʥʽ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ ʤʝʪʦʜʘʤʠ ʜʠʥʘʤʽʢʠ ï ʮʝ ʰʠʨʦʢʠʡ ʧʦʪʽʢ  

ʧʨʘʮʴ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [11]. ʇʽʜʩʫʤʦʢ ʦʙʛʦʚʦʨʝʥʥʷ ʚ ñNonlinear 

economic dynamicsò (2011): ʥʦʚʦʶ ʧʘʨʘʜʠʛʤʦʶ ʝʢʦʥʦʤʽʢʠ ʻ ʧʦʻʜʥʘʥʥʷ ʪʝʦʨʽʾ ʜʠʥʘʤʽʯʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɸ ʦʩʥʦʚʥʠʤ ʟʥʘʨʷʜʜʷʤ ʥʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʻ 

ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʝ ʥʘ ʙʘʟʠʩʽ 3 ʧʘʨʘʜʠʛʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʦʙôʻʢʪʥʘ 

ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ, ʜʠʥʘʤʽʯʥʽʩʪʴ ʪʘ ʤʫʣʴʪʠʘʛʝʥʪʥʽʩʪʴ [12].    

ʄʝʪʘ ʩʪʘʪʪʽ ï ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʧʽʜʪʨʠʤʢʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤʘʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʽ 

ʧʨʦʮʝʩʽʚ ʤʦʜʫʣʶʚʘʥʥʷ ʚ ʦʩʚʽʪʥʽʭ ʢʫʨʩʘʭ ï ʜʝʩʢʪʦʧ  Model.  ʇʨʦʽʣʶʩʪʨʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʴʦʛʦ ʟʘʩʦʙʫ ʥʘ ʧʨʠʢʣʘʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʧʨʦʩʪʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʤʦʜʝʣʽ ï ʜʚʦʚʠʤʽʨʥʦʾ 

ʤʦʜʝʣʽ ʨʠʥʢʫ ʟ ʜʚʦʤʘ ʪʠʧʘʤʠ ʬʽʨʤ.   

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʝʩʢʪʦʧ Model ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤʘʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʁʦʛʦ  

ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʻ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʧʽʜʪʨʠʤʢʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʜʘʥʥʷ ʥʘʡʢʨʘʱʦʛʦ 

ʩʝʨʚʽʩʫ ʜʣʷ ʟʚʠʯʘʡʥʦʛʦ ʮʠʢʣʫ: ʛʽʧʦʪʝʟʘ  ʝʢʩʧʝʨʠʤʝʥʪ  ʛʽʧʦʪʝʟʘ. ʋ ʥʘʪʫʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ 

ʥʝʤʦʞʣʠʚʦ ʥʝʛʘʡʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʥʦʚʫ ʽʜʝʶ, ʚʽʜʨʘʟʫ ʩʪʚʦʨʠʚʰʠ ʽ ʥʦʚʠʡ ʧʨʠʩʪʨʽʡ. ɸ ʚ Model ʤʠ 

ʤʦʞʝʤʦ ʮʝ ʟʨʦʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ: ʨʝʟʫʣʴʪʘʪʠ 

ʥʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʽʜʝʾ, ʷʢʽ ʤʠ ʧʝʨʝʚʽʨʷʻʤʦ, ʚʽʜʨʘʟʫ ʩʪʚʦʨʠʚʰʠ ʚʽʜʧʦʚʽʜʥʽ 

ʥʦʚʽ ʚʽʢʥʘ. ʆʪʞʝ, ʦʩʥʦʚʥʘ ʚʠʤʦʛʘ ï ʥʦʚʽ ʽʜʝʾ ʧʦʚʠʥʥʽ ʥʝʛʘʡʥʦ ʚʪʽʣʶʚʘʪʠʩʴ ʚ ʝʢʩʧʝʨʠʤʝʥʪʠ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ. ʊʦʤʫ ʩʝʨʚʽʩ ʧʽʜʪʨʠʤʢʠ ʽʥʪʝʥʩʠʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʘʛʘʪʦʚʠʤʽʨʥʠʤʠ ʜʠʥʘʤʽʯʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʧʽʜ ʯʘʩ ʮʽʻʾ ʨʦʙʦʪʠ ʚʠʤʘʛʘʚ ʟʫʩʠʣʴ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʦʙʯʠʩʣʝʥʴ.  

ʈʠʩ. 1 ʜʝʤʦʥʩʪʨʫʻ ʦʩʥʦʚʥʝ ʚʽʢʥʦ ʧʨʦʛʨʘʤʠ, ʷʢʝ ʘʚʪʦʤʘʪʠʯʥʦ ʟô̫ ʚʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ ʡʦʛʦ 

ʚʽʜʢʨʠʪʪ.̫ 

ʋ ʮʝʥʪʨʽ ʚʽʢʥʘ ʨʦʟʪʘʰʦʚʘʥʦ ʜʚʦʚʠʤʽʨʥʫ ʧʨʦʝʢʮʽʶ ʘʪʨʘʢʪʦʨʘ ʩʠʩʪʝʤʠ ʃʦʨʝʥʮʘ. ʅʘ ʨʠʩ. 1 

ʚʠʱʝ ʚ ʣʽʚʦʤʫ ʢʫʪʢʫ - ʢʥʦʧʢʠ ʤʝʥʶ ʧʨʦʛʨʘʤʠ (ʨʠʩ. 2). ɿʣʽʚʘ ʥʘʧʨʘʚʦ:  

1. ʂʥʦʧʢʘ "ɿʙʝʨʝʛʪʠ" ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʪʦʯʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʟ ʫʩʽʤʘ ʟʥʘʯʝʥʥʷʤʠ ʪʘ ʥʘʩʪʨʦʡʢʘʤʠ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʽʜ ʚʠʙʨʘʥʠʤ 

ʢʦʨʠʩʪʫʚʘʯʝʤ.  

2. ʂʥʦʧʢʘ ʨʝʜʘʛʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʤʽʥʠ ʧʦʪʦʯʥʦʾ ʤʦʜʝʣʽ.  
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3. ɺʽʜʢʨʠʪʘ ʢʥʦʧʢʘ ʜʝʤʦʥʩʪʨʫʻ ʩʧʠʩʦʢ ʽʤʝʥ ʟʙʝʨʝʞʝʥʠʭ ʤʦʜʝʣʝʡ ʟ ʜʘʪʦʶ ʾʭʥʴʦʾ ʦʩʪʘʥʥʴʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ ʡ ʚʽʜʢʨʠʪʠ ʚʽʢʥʦ ʙʫʜʴ-ʷʢʦʾ ʟ ʥʠʭ.  

4. ɼʦʜʘʥʘ ʢʥʦʧʢʘ ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʚʠʭ ʤʦʜʝʣʝʡ.  

5. ʂʥʦʧʢʘ çɺʠʜʘʣʠʪʠè ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʘʣʠʪʠ ʧʦʪʦʯʥʫ ʤʦʜʝʣʴ (ʟʦʙʨʘʞʝʥʫ ʥʘ ʝʢʨʘʥʽ) 

ʟʽ ʩʧʠʩʢʫ. 

 

 
ʈʠʩ. 1. ɻʦʣʦʚʥʝ ʚʽʢʥʦ ʧʨʦʛʨʘʤʠ Model 

 

  

 
ʈʠʩ. 2. ʄʝʥʶ ʧʨʦʛʨʘʤʠ 

 

ʇʨʘʚʦʨʫʯ ʫ ʚʽʢʥʽ (ʨʠʩ. 1) ʻ 5 ʪʠʧʽʚ ʛʨʘʬʽʢʽʚ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ; ʾʭ 

ʧʨʠʢʣʘʜʠ ʥʘʚʝʜʝʥʽ ʜʘʣʽ ʚ ʜʦʢʫʤʝʥʪʽ (ʥʘʧʨʠʢʣʘʜ, ʙʽʬʫʨʢʘʮʽʡʥʘ ʜʽʘʛʨʘʤʘ, ʨʠʩ. 3). ʄʠ ʤʦʞʝʤʦ 

ʚʩʪʘʥʦʚʠʪʠ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ ʪʘ ʧʦʯʘʪʢʦʚʽ ʟʥʘʯʝʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʣʽʯʠʣʴʥʠʢʽʚ ʣʽʚʦʨʫʯ. ʇʽʩʣʷ ʮʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʛʨʘʬʽʢ ʮʽʻʾ ʤʦʜʝʣʽ ʘʚʪʦʤʘʪʠʯʥʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʚ 

ʮʝʥʪʨʽ ʚʽʢʥʘ. ʋ ʮʝʥʪʨʽ ʚʽʢʥʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʪʘʢʦʞ ʡ ʘʥʽʤʘʮʽʷ ʦʙʨʘʥʦʾ ʪʨʘʻʢʪʦʨʽʾ, ʷʢʱʦ 

ʥʘʪʠʩʥʫʪʠ ʚʽʜʧʦʚʽʜʥʫ  ʢʥʦʧʢʫ ʙʽʣʷ ʩʤʫʛʠ ʧʨʦʢʨʫʪʢʠ. ʂʽʣʴʢʽʩʪʴ ʽʪʝʨʘʮʽʡ ʤʠ ʤʦʞʝʤʦ ʚʩʪʘʥʦʚʠʪʠ 

ʥʘ ʧʘʥʝʣʽ ʧʨʦʢʨʫʪʢʠ ʥʘʜ ʛʨʘʬʽʢʦʤ.  

ɿʫʧʠʥʠʤʦʩʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʥʘ ʧʘʥʝʣʽ ʪʠʧʦʚʦʛʦ ʛʨʘʬʽʢʘ. ʋʤʦʚʥʦ ʧʘʥʝʣʴ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ 

ʥʘ 5 ʝʣʝʤʝʥʪʽʚ (ʨʠʩ. 4): 

1. ʄʝʥʶ ʘʥʽʤʘʮʽʾ, ʜʦʟʚʦʣʷʻ ʘʥʽʤʫʚʘʪʠ ʘʙʦ ʜʠʚʠʪʠʩʷ ʧʦ ʢʨʦʢʘʭ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʦʙʨʘʞʝʥʴ 

ʟʥʘʯʝʥʴ ʤʦʜʝʣʽ (ʥʘ ʨʠʩʫʥʢʫ ʛʨʘʬʽʢ ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʝʥʥʷ ʥʘ ʪʨʝʪʽʡ ʽʪʝʨʘʮʽʾ).  

2. ɽʣʝʤʝʥʪʠ ʰʚʠʜʢʦʛʦ ʧʝʨʝʤʠʢʘʥʥʷ ʧʦʤʽʞ ʪʠʧʘʤʠ ʛʨʘʬʽʢʽʚ (ʪʨʘʻʢʪʦʨʽʾ, ʙʽʬʫʨʢʘʮʽʡʥʽ 

ʜʽʘʛʨʘʤʠ, ʯʘʩʦʚʽ ʨʷʜʠ) ʧʨʘʚʦʨʫʯ.  

3. ʕʣʝʤʝʥʪ ʧʝʨʝʤʠʢʘʥʥʷ ʘʨʛʫʤʝʥʪʫ ʦʩʽ, ʜʦʟʚʦʣʷʻ ʜʠʚʠʪʠʩʷ ʙʫʜʴ ʷʢʫ ʧʨʦʝʢʮʽʶ ʧʦʤʽʞ 

ʟʤʽʥʥʠʤʠ ʤʦʜʝʣʽ (ʢʥʦʧʢʠ z ʪʘ x ʥʘ ʨʠʩ. 3). 

4. ɿʘʛʦʣʦʚʦʢ ʛʨʘʬʽʢʘ ï ʥʘʟʚʘ ʤʦʜʝʣʽ. 

5. ʊʠʧʦʚʠʡ ʛʨʘʬʽʢ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʵʣʝʤʝʥʪʽ ZedGraphControl. 
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ʈʠʩ. 3. ʇʘʥʝʣʴ ʙʽʬʫʨʢʘʮʽʡʥʦʾ ʜʽʘʛʨʘʤʠ 

 

 

ʈʠʩ. 4. ʇʘʥʝʣʴ ʪʠʧʦʚʦʛʦ ʛʨʘʬʽʢʫ ʪʨʘʻʢʪʦʨʽʾ 

 

ʂʥʦʧʢʦʶ Value ʥʘ ʧʘʥʝʣʽ ʧʽʜ ʤʝʥʶ ʧʨʘʚʦʨʫʯ ʚʽʜ ʛʨʘʬʽʢʘ (ʨʠʩ. 1) ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʯʘʩʦʚʠʡ 

ʨʷʜ ï ʪʘʙʣʠʮʶ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʨʘʻʢʪʦʨʽʾ ʜʣʷ ʟʘʜʘʥʠʭ ʽʪʝʨʘʮʽʡ. ʅʘ ʨʠʩ. 5 ʟʦʙʨʘʞʝʥʠʡ ʯʘʩʦʚʠʡ 

ʨʷʜ ʟʥʘʯʝʥʴ ʢʦʦʨʜʠʥʘʪ ʥʘ ʪʨʘʻʢʪʦʨʽʾ. ʂʥʦʧʢʦʶ Step ʣʽʚʦʨʫʯ ʚʽʜ Value ʚʠ ʤʦʞʝʪʝ ʚʩʪʘʥʦʚʠʪʠ 

ʣʘʛ ʯʘʩʫ ʤʽʞ ʧʦʩʣʽʜʦʚʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚ ʩʧʠʩʢʫ ʢʦʦʨʜʠʥʘʪ.  
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ʈʠʩ. 5. ʏʘʩʦʚʠʡ ʨʷʜ ʢʦʦʨʜʠʥʘʪ ʪʨʘʻʢʪʦʨʽʾ ʤʦʜʝʣʽ 

 

ɸʣʝ ʛʦʣʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ Model ̒  ʣʝʛʢʘ 

ʤʦʜʠʬʽʢʘʮʽʷ ʧʦʪʦʯʥʦʾ ʤʦʜʝʣʽ. ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ ʤʝʥʶ çʈʝʜʘʛʫʚʘʥʥʷè ʦʪʨʠʤʫʻʤʦ ʚʽʢʥʦ 

(ʨʠʩ. 6).  

 

ʈʠʩ. 6. ɺʽʢʥʦ ʟʘʚʜʘʥʥʷ ʘʙʦ ʨʝʜʘʛʫʚʘʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ 

ɺʽʢʥʦ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘʜ ʧʦʪʦʯʥʠʤ ʚʽʢʥʦʤ ʤʦʜʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʠʜʚʘ ʚʽʢʥʘ. ʂʣʘʮʥʫʚʰʠ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʨʽʚʥʷʥʥʽ ʤʦʜʝʣʽ ʚ ʧʦʣʽ The 

dynamical system ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʧʦʣʷ Equation, ʜʝ ʡʦʛʦ ʤʦʞʥʘ ʟʤʽʥʠʪʠ. ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ 

ʢʥʦʧʢʠ Add ʤʦʜʠʬʽʢʦʚʘʥʝ ʨʽʚʥʷʥʥʷ ʟʘʧʠʰʝʪʴʩʷ ʥʘʟʘʜ ʫ ʧʦʣʝ The dynamical system. ɸʥʘʣʦʛʽʯʥʦ 

ʪʘʢʘ ʧʨʦʮʝʜʫʨʘ ʤʦʞʝ ʙʫʪʠ ʟʨʦʙʣʝʥʘ ʡ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʧʦʣʽ Add Parameter.  
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ʊʘʢʠʤ ʞʝ ʯʠʥʦʤ ʤʠ ʤʦʞʝʤʦ ʪʘʢʦʞ ʜʦʜʘʪʠ ʥʦʚʽ ʨʽʚʥʷʥʥʷ ʡ ʧʘʨʘʤʝʪʨʠ ʪʘ ʚʠʜʘʣʠʪʠ 

ʧʦʧʝʨʝʜʥʽ. ʋ ʧʦʣʽ System name ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʥʘʟʚʫ ʥʦʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʤʦʜʝʣʽ. ʇʽʩʣʷ 

ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ Save ʥʦʚʘ ʤʦʜʝʣʴ ʧʦʪʨʘʧʣʷʻ ʜʦ ʟʙʝʨʝʞʝʥʦʛʦ ʩʧʠʩʢʫ. ʗʢʱʦ ʚʠ ʥʘʪʠʩʥʝʪʝ 

ʢʥʦʧʢʫ Change  ʟʤʽʥʘ ʙʫʜʝ ʟʙʝʨʝʞʝʥʘ ʧʽʜ ʥʘʟʚʦʶ ʧʦʪʦʯʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʙʫʜʝ ʚʠʜʘʣʝʥʘ. ʂʦʣʠ ʚʠ 

ʥʘʪʠʩʢʘʻʪʝ ʢʥʦʧʢʫ Back, ʤʦʜʠʬʽʢʘʮʽʶ ʙʫʜʝ ʪʠʤʯʘʩʦʚʦ ʧʨʠʟʫʧʠʥʝʥʦ, ʽ ʤʠ ʧʦʚʝʨʥʝʤʦʩʷ ʚ 

ʧʦʪʦʯʥʝ ʚʽʢʥʦ. ʂʥʦʧʢʘ Parameters ʚʽʜʦʙʨʘʞʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʦʜʝʣʴ (ʨʽʚʥʷʥʥʷ, ʧʘʨʘʤʝʪʨʠ ʪʘ 

ʥʘʣʘʰʪʫʚʘʥʥʷ). 

ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʜʘʪʢʫ Model. ʈʦʟʛʣʷʥʝʤʦ ʜʚʦʚʠʤʽʨʥʫ ʤʦʜʝʣʴ ʨʠʥʢʫ ʟ ʜʚʦʤʘ 

ʪʠʧʘʤʠ ʬʽʨʤ, ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʣʝʥʦʾ ʬʽʨʤʘʤʠ ʢʦʞʥʦʛʦ ʪʠʧʫ ʦʜʥʦʪʠʧʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʤʦʤʝʥʪ ʯʘʩʫ 

t ʜʦʨʽʚʥʶʻ ʚʽʜʧʦʚʽʜʥʦ x(t) ʪʘ y(t).  

ʇʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥ ̫ʚʠʨʦʙʥʠʮʪʚʘ x(t + 1) ʘʙʦ   y(t + 1) ʫ ʥʘʩʪʫʧʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʾʚʥʽ ʦʯʽʢʫʚʘʥʥʷ, ʷʢʱʦ ʧʨʠ ʧʽʜʨʘʭʫʥʢʘʭ ʫ ʤʦʤʝʥʪ t ʫʩʽ ʚʝʣʠʯʠʥʠ, ʦʢʨʽʤ 

x(t + 1), ʫʚʘʞʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ ʟ ʤʦʤʝʥʪʫ t. ʗʢʱʦ ʞ ʧʨʠ ʧʽʜʨʘʭʫʥʢʘʭ ʫʩʽ  ʚʝʣʠʯʠʥʠ 

ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʜʦ ʦʯʽʢʫʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ x(t + 1) ʘʙʦ y(t + 1), ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʜʘʧʪʠʚʥʽ ʦʯʽʢʫʚʘʥʥʷ.  

ʅʝʭʘʡ ʧʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʽ ʦʯʽʢʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟ ʤ̔ʦʚʽʨʥʽʩʪʶ p, 

ʥʘʾʚʥʽ ʟ ʤ̔ʦʚʽʨʥʽʩʪʶ q = 1 - p. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʤ̔ʦʚʽʨʥʦʩʪʽ ʥʘʾʚʥʠʭ ʦʯʽʢʫʚʘʥʴ q, ʪʦʙʪʦ ʟʽ ʩʧʘʜʘʥʥʷʤ 

p, ʨʠʥʦʢ ʚʪʨʘʯʘʻ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʧʨʦʭʦʜʷʯʠ ʝʚʦʣʶʮʽʶ ʚʽʜ ʧʨʦʩʪʦʾ ʜʠʥʘʤʽʢʠ ʟ ʻʜʠʥʦʶ ʩʪʽʡʢʦʶ 

ʪʦʯʢʦʶ ʨʽʚʥʦʚʘʛʠ ʜʦ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʜʠʥʘʤʽʯʥʦʛʦ ʭʘʦʩʫ. ʅʝʩʪʽʡʢʽʩʪʴ ʨʠʥʢʫ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʪʘʢʦʞ n - ʯʠʩʣʫ ʬʽʨʤ ʥʘ ʨʠʥʢʫ. ʊʦʤʫ ʧʨʠ ʬʽʢʩʦʚʘʥʦʤʫ q ʥʝʩʪʽʡʢʽʩʪʴ ʨʠʥʢʫ 

ʟʨʦʩʪʘʻ ʽʟ ʟʨʦʩʪʘʥʥʷʤ n. ʊʦʙʪʦ ʚ ʤʦʜʝʣʽ ʻ ʜʚʘ ʧʘʨʘʤʝʪʨʠ: ʯʠʩʣʦ ʬʽʨʤ n ʽ ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʾʚʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʧʣʘʥʫʚʘʥʥʷ q, ʟʨʦʩʪʘʥʥʷ ʷʢʠʭ ʚʝʜʝ ʜʦ ʥʝʩʪʽʡʢʦʩʪʽ. ʇʨʦʮʝʩ ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʪʽʡʢʦʩʪʽ 

ʜʦ ʭʘʦʩʫ ʪʘʢʠʡ ʞʝ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ. ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʙʫʜʝ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚʠʧʘʜʦʢ 

ʧʘʨʘʤʝʪʨʘ q. 

ʅʝʭʘʡ q = 0.5, ʫʩʽ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ ʬʽʢʩʦʚʘʥʽ. ʊʨʘʻʢʪʦʨʽʷ x(t) ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟ 

ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽ ʟ ʧʦʯʘʪʢʦʚʦʶ ʪʦʯʢʦʶ x0 = 0.1, y0 = 0.1 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 7.  

 

 

ʈʠʩ. 7. ʊʨʘʻʢʪʦʨʽʷ ʩʠʩʪʝʤʠ x(t) ʧʨʠ q=0.5 

ʈʽʚʥʦʚʘʞʥʝ ʟʥʘʯʝʥʥʷ x* å 5.72. ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʛʨʘʬʽʢ ʪʨʘʻʢʪʦʨʽʾ ʧʨʠ ʚʩʽʭ ʪʠʭ ʞʝ 

ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ  q . ʅʝʭʘʡ ʪʝʧʝʨ  q = 0.6 .    
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ʈʠʩ. 8. ʊʨʘʻʢʪʦʨʽʷ ʩʠʩʪʝʤʠ x(t) ʧʨʠ q = 0.6    

ʗʢ ʚʠʜʥʦ ʟ ʦʙʯʠʩʣʝʥʴ, ʚʽʜʙʫʣʘʩʴ ʙʽʬʫʨʢʘʮʽʷ, ʪʘ ʡ ʟʘʤʽʩʪʴ ʪʦʯʢʠ ʨʽʚʥʦʚʘʛʠ ʟôʷʚʠʚʩʷ ʩʪʘʣʠʡ  

ʮʠʢʣ: ʟʥʘʯʝʥʥʷ   ʭm   ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʪʦʯʢʠ  ʭ* å 8.4  ʧʨʠ ʧʘʨʥʠʭ  m  ʪʘ ʜʦ ʪʦʯʢʠ  ʭ* å 3  ʧʨʠ 

ʥʝʧʘʨʥʠʭ  m.  ʇʨʠ ʧʦʜʚʦʻʥʥʽ ʣʘʛʘ ʤʽʞ ʽʪʝʨʘʮʽʷʤʠ ʚ ʨʦʟʛʣʷʜʽ ʟʘʣʠʰʫʪʴʩʷ ʪʽʣʴʢʠ ʧʘʨʥʽ ʘʙʦ ʪʽʣʴʢʠ 

ʥʝʧʘʨʥʽ ʽʪʝʨʘʮʽʾ; ʪʠʤ ʩʘʤʠʤ ʘʙʦ ʪʦʯʢʘ  ʭ* å 8.4  ʘʙʦ   ʭ* å 3 ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʝ  ʨʽʚʥʦʚʘʞʥʠʤ 

ʩʪʘʣʠʤ ʩʪʘʥʦʤ.  

ʇʨʠ q = 0.648 ʚʽʜʙʫʚʘʻʪʴʩʷ ʱʝ ʦʜʥʘ ʙʽʬʫʨʢʘʮʽʷ ʽ ʟʘʤʽʩʪʴ ʮʠʢʣʫ ʟ ʜʚʦʭ ʪʦʯʦʢ ʟôʷʚʣʷʻʪʴʩʷ 

ʩʪʽʡʢʠʡ ʮʠʢʣ ʽʟ ʯʦʪʠʨʴʦʭ ʪʦʯʦʢ (ʨʠʩ. 9).  

 

 

ʈʠʩ. 9. ʊʨʘʻʢʪʦʨʽʷ ʩʠʩʪʝʤʠ x(t) ʧʨʠ q = 0.648  
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ʆʙʯʠʩʣʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʘ q ʙʽʬʫʨʢʘʮʽʾ ʧʦʜʚʦʻʥʥʷ ʮʠʢʣʫ 

ʪʨʠʚʘʶʪʴ, ʩʣʽʜʫʶʯʠ ʰʢʘʣʦʶ ʐʘʨʢʦʚʩʴʢʦʛʦ. ʇʨʠ q å 0.676 ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʰʢʘʣʠ ʚʠʥʠʢʘʻ 

ʩʪʘʥ ʜʠʥʘʤʽʯʥʦʛʦ ʭʘʦʩʫ (ʨʠʩ. 10). 

 

ʈʠʩ. 10. ʊʨʘʻʢʪʦʨʽʾ ʩʠʩʪʝʤʠ ʧʨʠ q = 0.676 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʦʙʩʷʛʘʤʠ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʬʽʨʤʘʤʠ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʧʨʠ ʮʴʦʤʫ ʟʘʣʠʰʘʻʪʴʩʷ ʤʘʡʞʝ ʥʝʟʤʽʥʥʠʤ. ɸʥʘʣʦʛʽʯʥʽ ʥʘʚʝʜʝʥʠʤ ʚʠʱʝ ʽ ʚʠʛʣʷʜʘʶʪʴ ʧʨʘʢʪʠʯʥʦ 

ʪʘʢ ʩʘʤʦ ʧʨʠʢʣʘʜʠ ʡ ʜʽʘʛʨʘʤʠ, ʷʢʱʦ ʟʘ ʟʤʽʥʥʠʡ ʧʘʨʘʤʝʪʨ ʚʠʢʦʨʠʩʪʘʪʠ ʧʘʨʘʤʝʪʨ n. 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ʇʨʦʛʨʘʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 4 ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ: ʢʣʘʩ 

ʛʦʣʦʚʥʦʾ ʬʦʨʤʠ MainForm, ʢʣʘʩ ʬʦʨʤʠ ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ PrimaryForm, ʢʣʘʩ 

ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ DynamicSystem ʪʘ ʢʣʘʩ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ Calculate. ɸ ʪʘʢʦʞ  

3 ʜʦʜʘʪʢʦʚʽ ʢʣʘʩʠ: ʢʣʘʩ ʝʣʝʤʝʥʪʽʚ ʛʦʣʦʚʥʦʾ ʬʦʨʤʽ ParametersControl, ʢʣʘʩ ʜʣʷ ʘʥʽʤʘʮʽʾ 

Animation ʪʘ ʢʣʘʩ ʜʣʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʨʠʮʽ 

MatrixEditorForm.    

ʂʣʘʩ MainForm ʻ ʛʦʣʦʚʥʠʤ, ʩʘʤʝ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʽʥʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ. ʋ ʮʴʦʤʫ ʢʣʘʩʽ, ʢʨʽʤ ʤʝʪʦʜʽʚ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ 

ʟ ʛʨʘʬʽʢʦʤ ʽ ʤʦʜʝʣʣʶ, ʪʘʢ ʩʘʤʦ ʨʝʘʣʽʟʦʚʘʥʦ ʙʘʛʘʪʦ ʜʦʧʦʤʽʞʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʬʫʥʢʮʽʡ, ʷʢʽ 

ʧʦʣʝʛʰʫʶʪʴ ʨʦʙʦʪʫ ʢʣʘʩʫ ʦʙʯʠʩʣʝʥʴ.  

ʂʣʘʩ PrimaryForm ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʥʦʚʦʾ ʘʙʦ ʨʝʜʘʛʫʚʘʥʥʷ ʥʘʷʚʥʦʾ ʜʠʥʘʤʽʯʥʦʾ 

ʩʠʩʪʝʤʠ. ʂʣʘʩ DynamicSystem ʥʘʜʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʡ ʤʝʪʦʜʠ ʦʙ'ʻʢʪʘ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʤʝʪʦʜʠ 

ʟʚʝʨʥʝʥʥʷ ʜʦ ʢʣʘʩʫ ʦʙʯʠʩʣʝʥʴ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʤʦʜʝʣʽ. ʂʣʘʩ Calculate 

ʤʽʩʪʠʪʴ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʜʘʥʠʭ ʤʦʜʝʣʝʡ ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʩʠʩʪʝʤʘʤʠ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʘʙʦ ʨʽʟʥʠʮʝʚʠʭ ʨʽʚʥʷʥʴ.  

ɼʚʦʻ ʜʦʜʘʪʢʦʚʠʭ ʢʣʘʩʽʚ  ParametersControl ʪʘ Animation ʧʦʪʨʽʙʥʽ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʜʝʣʽ ʪʘ ʜʣʷ ʘʥʽʤʘʮʽʾ ʛʨʘʬʽʯʥʦʛʦ ʚʽʜʦʙʠʪʪʷ ʜʘʥʠʭ ʤʦʜʝʣʽ ʚʽʜʧʦʚʽʜʥʦ. ɺʟʘʻʤʦʜʽʷ 

ʮʠʭ ʢʣʘʩʽʚ ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣ ̫ʚ ʮʽʣʦʤʫ. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʜʦʜʘʪʢʘ ʥʘʚʝʜʝʥʘ 

ʥʘ ʨʠʩ. 11.  

ʈʦʙʦʪʘ ʧʨʦʛʨʘʤʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʢʣʠʢʫ ʢʦʥʩʪʨʫʢʪʦʨʘ ʛʦʣʦʚʥʦʾ ʬʦʨʤʠ. 

 Static void Main  () 

 {  

 Application.EnableVisualStyles (); 

 Application.SetCompatibleTextRenderingDefault (false); 
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 Application.Run (new MainForm ()); 

 }  

ʂʣʘʩ ʛʦʣʦʚʥʦʾ ʬʦʨʤʠ ʥʘʟʠʚʘʻʪʴʩʷ MainForm, ʪʦʤʫ ʚʽʜʧʦʚʽʜʥʦ ʽʤ'ʷ ʢʦʥʩʪʨʫʢʪʦʨʘ ʪʘʢʝ ʞ: 

 

public MainForm  () 

{  

 InitializeComponent(); 

 string dir = Environment.CurrentDirectory+ @"/Images"; 

 Directory .Delete(dir,true);  

 Directory .CreateDirectory(dir); 

 DynamicSystem f; 

 f = new DynamicSystem(Environment.CurrentDirectory+ @"/Systems/Default Lorenz 

 system.bin"); 

 t.Text = f.number_of_iteration.ToString(); 

 tabControl1.Visible = false; 

 AddParams(); 

 Calculate();  

 tabControl1.Visible = true; 

 title = fuction.system_name; 

 system_opened = true;  

}  

 

 

 

ʈʠʩ. 11. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ 

 

ʋ ʢʦʥʩʪʨʫʢʪʦʨʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʙʘʟʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʬʦʨʤʠ, ʘ ʧʦʪʽʤ 

ʩʪʚʦʨʶʻʪʴʩʷ ʦʙ'ʻʢʪ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʃʦʨʝʥʮʘ, ʟʘʜʘʥʦʾ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ. ɼʘʣʽ ʟ ʦʙ'ʻʢʪʘ 

ʤʦʜʝʣʽ ʚʠʣʫʯʘʶʪʴʩʷ ʜʘʥʽ ʜʣʷ ʟʤʽʥʥʠʭ ʽ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʢʣʠʢ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʴ ʩʠʩʪʝʤʠ. ʇʽʩʣʷ ʩʧʨʘʮʶʚʘʥʥʷ ʢʦʥʪʘʢʪʦʨʘ ʬʦʨʤʘ ʟ'ʷʚʣʷʻʪʴʩʷ, ̔  ʚʠʢʣʠʢʘʻʪʴʩʷ 
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ʤʝʪʦʜ Form_Load, ʷʢʠʡ ʟʘʚʘʥʪʘʞʫʻ ʰʨʠʬʪʠ ʡ ʩʠʤʚʦʣʠ, ʘ ʪʘʢʦʞ ʜʦʜʘʻ ʧʽʜʢʘʟʢʠ ʥʘ ʝʣʝʤʝʥʪʠ 

ʽʥʪʝʨʬʝʡʩʫ. 

ʆʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʤʦʞʝ ʤʽʩʪʠʪʠ ʙʫʜ-ɹʷʢʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʪʨʽʙʥʦ 

ʜʠʥʘʤʽʯʥʦ ʜʦʜʘʚʘʪʠ ʧʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʫ ʬʦʨʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʤʽʥʥʠʭ ʽ 

ʧʘʨʘʤʝʪʨʽʚ; ʮʝ ʚʠʢʦʥʫʻ ʤʝʪʦʜ AddParams. 

ɿʘ ʚʽʟʫʘʣʽʟʘʮʽʶ ʛʨʘʬʽʢʘ ʚʽʜʧʦʚʽʜʘʻ ʤʝʪʦʜ DrawGraph,  ʷʢʠʡ ʧʨʘʮʶʻ ʟ ʤʘʩʠʚʦʤ ʟʥʘʯʝʥʴ 

ʟʤʽʥʥʠʭ, ʷʢʽ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʢʣʘʩʦʤ Calculate. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʙôʻʢʪ GraphPane ʪʘ 

myCurve ʙʽʙʣʽʦʪʝʢʠ ZedGraph, ʩʪʚʦʨʶʶʪʴʩʷ ʛʨʘʬʽʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ʧʦʪʦʯʥʦʾ 

ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʽʜ ʯʘʩ ʟʘʚʘʥʪʘʞʝʥ ̫ʥʦʚʦʾ ʤʦʜʝʣʽ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʫʥʢʪʫ 

ʤʝʥʶ, ʚʠʢʣʠʢʘʻʪʴʩʷ ʤʝʪʦʜ Load_System. ʄʝʪʦʜ ʚʠʜʘʣʷʻ ʜʘʥ̔ ʧʦʧʝʨʝʜʥʴʦʾ ʤʦʜʝʣʽ, ʦʯʠʱʫʻ ʪʘ 

ʦʥʦʚʣʶʻ ʦʩʥʦʚʥʫ ʬʦʨʤʫ. ɼʘʣʽ ʧʨʦʭʦʜʠʪʴ ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʟʤʽʥʥʠʭ, ʚʠʢʣʠʢ ʤʝʪʦʜʫ  

AddParams ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʫ ʬʦʨʤʫ ʪʘ ʟʚʝʨʪʘʥʥʷ ʜʦ ʢʣʘʩʫ ʦʙʯʠʩʣʝʥʥʷ Calculate 

ʯʝʨʝʟ ʚʠʢʣʠʢ ʤʝʪʦʜʫ DrawGraph, ʷʢʠʡ ʟʛʦʜʦʤ ʩʪʚʦʨʶʻ ʛʨʘʬʽʢ ʥʦʚʦʾ ʤʦʜʝʣʽ. 

ɺʠʩʥʦʚʢʠ. ɿ ʯʘʩʽʚ ʅʴʶʪʦʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʽʚ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ 

ʚʽʜʧʦʚʽʜʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʾʾ ʨʝʪʝʣʴʥʦʤʫ ʚʠʚʯʝʥʥʽ. ʉʘʤ ʧʨʦʮʝʩ ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʠʚʯʘʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʦʩʚʽʪʥʽʭ ʢʫʨʩʘʭ.  

ʇʨʦʪʝ ʜʦʩʣʽʜʠʪʠ ʙʫʜʴ ʷʢʫ ʙʽʣʴʰ-ʤʝʥʰ ʨʝʘʣʴʥʫ ʩʠʩʪʝʤʫ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʘ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʠ 

Mathematica ʘʙʦ Maple, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʚʠʩʦʢʦʨʽʚʥʝʚʽ ʤʝʪʦʜʠ ʩʠʤʚʦʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʱʦ 

ʧʨʠʨʦʜʥʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʧʨʦʮʝʜʫʨʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ. 

ʋ ʮʽʡ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʧʽʜʪʨʠʤʢʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤʘʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ï ʉ# ʜʝʩʢʪʦʧ  Model. 

ɺʽʥ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʤʦʜʝʣʴ ʥʘ ʧʨʝʜʤʝʪʥʽʡ ʤʦʚʽ, ʙʝʟ ʢʦʜʽʚ; ʥʝʛʘʡʥʦ ʟʘ ʪʠʤ ʫʩʽ 

ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʫʞʝ ʥʘʣʘʰʪʦʚʘʥʽ ʧʽʜ ʮʶ ʤʦʜʝʣʴ; ʣʝʛʢʦ ʤʦʜʠʬʽʢʫʚʘʪʠ 

ʤʦʜʝʣʴ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʮʽʻʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʢʦʤʙʽʥʘʮʽʷ ʪʝʭʥʦʣʦʛʽʡ 

ʤʦʚʠ ʉ#. ɻʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ API Windows Forms, 

ʘʣʛʦʨʠʪʤ ʦʙʯʠʩʣʝʥʥʷ ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ ʧʘʨʩʝʨʦʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʠʨʘʟʽʚ mXparser, 

ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥ ̫ʛʨʘʬʽʢʽʚ ʟʘʩʪʦʩʦʚʘʥʘ ʙʽʙʣʽʦʪʝʢʘ ʢʣʘʩʽʚ ZedGraph.  

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʩʬʝʨʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʩʴʦʛʦʜʥʽ ʻ 

ʝʢʦʥʦʤʽʢʘ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʢʣʘʩʠʯʥʘ ʩʪʘʪʠʯʥʘ ʤʦʜʝʣʴ ʝʢʦʥʦʤʽʢʠ ʚʪʨʘʪʠʣʘ ʩʚʦʻ ʧʽʜˇʨʫʥʪʷ. 

ʈʝʘʣʴʥʘ ʝʢʦʥʦʤʽʢʘ ʻ ʜʠʥʘʤʽʯʥʦʶ ʩʠʩʪʝʤʦʶ, ʘ ʨʝʘʣʴʥʽ ʧʨʦʮʝʩʠ ʝʢʦʥʦʤʽʢʠ ʻ ʽʪʝʨʘʪʠʚʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʮʽʻʾ ʩʠʩʪʝʤʠ. ʋ ʨʦʙʦʪʽ ʜʣʷ ʽʣʶʩʪʨʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ Model ʟʘʩʪʦʩʦʚʘʥʠʡ ʧʨʦʩʪʠʡ 

ʧʨʠʢʣʘʜ ʩʘʤʝ ʟ ʮʽʻʾ ʩʬʝʨʠ: ʜʚʦʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʨʠʥʢʫ ʟ ʜʚʦʤʘ ʪʠʧʘʤʠ ʬʽʨʤ. 
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SOFTWARE FOR RESEARCH OF DYNAMICS OF PROCESSES 

Since Newton research of dynamics of processes consists in construction of corresponding 

mathematical model and its careful studying. However investigation of any more or less real system 

is impossible without a computer and information technology. Computer simulation derives from two 

steps: (i) modeling, i.e. finding a model description of a real system, and (ii) solving the resulting 

model equations using computational methods. In the natural sciences it is often not so difficult to 

find a suitable model. On the other hand, due to computer simulations economics has entered the 

stage of deep transformation of its bases. However in economics the resulting equations are easier to 

solve, but they are harder to find. Therefore, here it is expedient and convenient to use a computer at 

the stage of modeling itself, i.e. on the model search stage. The ʉ# desktop application Model 

specially intends for support process of modeling itself using computer. It is advisable and convenient 
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to use specialized software for numerical experiments, which allows obtaining the model in a subject 

language, without codes; immediately afterwards all the necessary research tools already tuned to this 

model; easily modify the model depending on the results of the experiments. It was developed and 

continuously improved simultaneously and in close relationship with the construction of the theory 

of the general market model according to the new dynamic paradigm of economics, computational 

experiments via Model played a major role in the construction of this theory. As a result of this real 

and hard testing the latest version of  Model  has now reached some complete form and is submitted 

in this paper. In particular use of this software in educational process is reasonable: to concentrate 

attention to very uneasy subject - the process of research. 

Key words: research, process, model, dynamic system, bifurcation, diagram, C # desktop, 

window interface, Zedgraph. 
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ʋɼʂ 378:147:51:004 

ʂʦʛʫʪ ʋ. ʇ., ʂʦʙʠʣʴʥʠʢ ʊ. ʇ.4 

ɼʨʦʛʦʙʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, 

ɼʨʦʛʦʙʠʯ, ʋʢʨʘʾʥʘ 

ɼʆʉʃɯɼʅʀʎʔʂʀʁ ʇɯɼʍɯɼ ʋ ʅɸɺʏɸʅʅɯ ʆʉʅʆɺ ʐʊʋʏʅʆɻʆ 

ɯʅʊɽʃɽʂʊʋ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʉʀʉʊɽʄʀ MAXIMA 

DOI: 10.14308/ite000714 

ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʧʨʦʙʣʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 

(ʉʂʄ) ʷʢ ʟʘʩʦʙʫ ʥʘʚʯʘʣʴʥʦʾ ʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʛʘʣʫʟʽ ʰʪʫʯʥʦʛʦ ̔ ʥʪʝʣʝʢʪʫ ɺʘʞʣʠʚʦʶ 

ʧʝʜʘʛʦʛʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʬʦʨʤʫʚʘʥʥʷ ʡ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʩʪʫʜʝʥʪʽʚ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʾʭʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʨʦʙʣʝʤʠ 

ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʩʪʫʜʝʥʪʽʚ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʠʩʷ 

ʚʠʤʦʛʠ ʜʦ ʦʩʚʽʪʠ. ʉʴʦʛʦʜʥʽ ʩʪʘʚʠʪʴʩʷ ʘʢʮʝʥʪ ʥʘ ʟʘʛʘʣʴʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ, 

ʟʘʦʭʦʯʝʥʥʷ ʜʦ ʪʚʦʨʯʦʩʪʽ  ʪʘ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʜʠʚʝʨʛʝʥʪʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɺʘʞʣʠʚʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ ʻ ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʫ ʥʴʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʪʘ 

ʥʘʚʠʯʦʢ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʡʦʤʫ ʧʨʦʜʦʚʞʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʷ, ʝʬʝʢʪʠʚʥʦ 

ʧʨʘʮʶʚʘʪʠ ʫ ʩʚʽʪʽ, ʷʢʠʡ ʰʚʠʜʢʦ ʟʤʽʥʶʻʪʴʩʷ. ʋʩʝ ʮʝ ʤʘʻ ʧʨʠʚʝʩʪʠ ʜʦ ʧʦʰʫʢʫ ʡ ʫʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʬʦʨʤ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ. ʆʜʥʠʤʠ ʟ ʪʘʢʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʻ 

ʜʦʩʣʽʜʥʠʮʴʢʘ ʡ ʧʨʦʝʢʪʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ. ɺʘʞʣʠʚʦ ʩʬʦʨʤʫʚʘʪʠ ʚʤʽʥʥʷ 

ʚʠʟʥʘʯʠʪʠ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ; ʚʠʙʨʘʪʠ ʟʘʩʦʙʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ; 

ʫʤʽʥʥʷ ʟʘʩʪʦʩʫʚʘʪʠ ʟʥʘʥʥʷ ʚ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ.  ʉʪʫʜʝʥʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʨʦʟʫʤʽʶʪʴ 

ʚʘʞʣʠʚʽʩʪʴ ʚʦʣʦʜʽʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʫʤʽʥʥʷʤʠ, ʫʩʚʽʜʦʤʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʚ 

ʩʝʙʝ ʚʤʽʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʟʜʽʡʩʥʝʥʥʷ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʜʥʘʢ ʥʝ ʤʘʶʪʴ ʧʦʚʥʦʛʦ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʾʾ ʩʧʝʮʠʬʽʢʫ. ɸʥʘʣʽʟ ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʩʪʫʜʝʥʪʽʚ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʤʘʻ ˇʨʫʥʪʫʚʘʪʠʩ ̫ʥʘ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛʘʭ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʬʘʭʽʚʮʽʚ  ʟ ʽʥʬʦʨʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʮʝ ʚʠʤʦʛʠ ʜʦ ʤʦʙʽʣʴʥʦʩʪʽ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʨʦʟʚʠʪʢʫ ʚ 

ʥʦʚʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ; ʜʦ ʚʦʣʦʜʽʥʥʷ ʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ, ʱʦʙ 

ʩʪʘʪʠ ʧʽʜʛʦʪʦʚʣʝʥʠʤʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦ-ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɸ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʨʦʣʴ ʩʠʩʪʝʤ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʚ ʧʽʜʛʦʪʦʚʮʽ ʙʘʢʘʣʘʚʨʽʚ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʫ ʥʘʚʯʘʥʥʽ ʦʩʥʦʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʉʂʄ MAXIMA ʪʘ ʥʘʚʝʜʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ʚ 

ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʘʜʘʯ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʩʠʩʪʝʤʘ MAXIMA, 

ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʧʽʜʭʽʜ.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʽ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʩʫʚʘʶʪʴ ʧʝʨʝʜ ʩʪʫʜʝʥʪʘʤʠ ʚʠʤʦʛʫ ʥʝ ʪʽʣʴʢʠ ʚʤʽʪʠ ʚʯʠʪʠʩʷ, ʚʽʣʴʥʦ ʦʧʝʨʫʚʘʪʠ ʟʥʘʥʥʷʤʠ ʪʘ 

ʥʘʫʢʦʚʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʚ ʦʙʨʘʥʽʡ ʛʘʣʫʟʽ, ʘ ʡ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ, ʥʘʫʢʦʚʽ 

ʚ̔ ʜʢʨʠʪʪʷ, ʪʝʭʥʦʣʦʛʽʾ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʘʢʦʛʦ ʨʦʟʜʽʣʫ ʥʘʫʢʠ, ʷʢ çʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè. 

ɼʠʥʘʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʤʘʛʘʻ ʽʥʪʝʛʨʘʮʽʾ ʩʫʤʽʞʥʠʭ 

ʜʠʩʮʠʧʣʽʥ ʥʘ ʟʘʛʘʣʴʥʽʡ ʜʣʷ ʥʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽʡ ʦʩʥʦʚʽ. ʉʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʦʚʠʥʥʽ 

ʩʪʚʦʨʶʚʘʪʠ ʪʦʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʦʩʚʽʯʝʥʫ ʣʶʜʠʥʫ ʟʘʩʦʙʘʤʠ ʛʣʠʙʰʦʛʦ 

ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʽʪʥʽʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ. ɺʘʞʢʦ ʥʘʟʚʘʪʠ 

ʪʝʦʨʝʪʠʯʥʫ ʥʘʫʢʫ, ʷʢʘ ʙʠ ʥʝ ʟʥʘʡʰʣʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ [3].  

 

  
ʂʦʛʫʪ ʋ. ʇ., ʂʦʙʠʣʴʥʠʢ ʊ. ʇ.
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ʇʽʜ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʨʦʟʫʤʽʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʧʦʚôʷʟʘʥʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʚʦʨʯʦʛʦ, ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʟʘʚʜʘʥʥʷ ʟ ʥʘʧʝʨʝʜ ʚʽʜʦʤʠʤ ʨʦʟʚôʷʟʢʦʤ ʪʘ 

ʧʝʨʝʜʙʘʯʫʚʘʥʦʶ ʥʘʷʚʥʽʩʪʶ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʫ ʥʘʫʢʦʚʽʡ ʛʘʣʫʟʽ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ, ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʠʤʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʟʥʘʥʥʷʤʠ ʽ 

ʥʘʚʠʯʢʘʤʠ, ʥʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ, ʷʚʠʱʘ [8]. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘʢʪʠʚʽʟʘʮʽʾ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʠʪʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʥʘ ʙʘʟʽ 

ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʥʘʫʢʦʚʮʷʤʠ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ. ʗʢ 

ʩʚʽʜʯʠʪʴ ʘʥʘʣʽʟ, ʢʦʞʥʦʛʦ ʨʘʟʫ ʰʣʷʭʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʦʤʫ 

ʩʪʘʥʦʚʽ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʨʽʚʥʶ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʅʘʚʯʘʥʥʷ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʧʦʚʠʥʥʦ ʙʫʪʠ ʤʦʜʝʣʣʶ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʨʦʙʦʪʠ ʚ ʛʘʣʫʟʽ ʜʽʷʣʴʥʦʩʪʽ ʬʘʭʽʚʮʷ [6]. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘʙʫʚʘʻ ʚʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʚ ʩʪʫʜʝʥʪʽʚ  ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ, ʨʦʟʚʠʪʦʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʪʘ ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʠʭ ʩʪʫʜʝʥʪʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʥʘ ʨʠʥʢʫ 

ʧʨʘʮʽ. 

ɸʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ.  

ʋ ʩʪʘʪʪʽ [4] ʘʚʪʦʨʠ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʦʩʦʙʣʠʚʦʩʪʷʭ ʪʝʦʨʽʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʜʘʯ, ʥʘʚʦʜʷʪʴ ʘʣʛʦʨʠʪʤ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʥʦʚʥʽ ʝʪʘʧʠ 

ʧʨʦʮʝʩʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘʥʘʣʽʟʫʶʪʴ ʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ, ʨʦʟʚôʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ GeoGebra [10]. 

ʅ.ʆ.ɹʫʛʘʻʮʴ  ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʦʙˇʨʫʥʪʦʚʫʻ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʫ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʽʥʬʦʨʤʘʪʠʢʠ, ʛʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʨʦʟʨʦʙʣʷʻ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʽʥʬʦʨʤʘʪʠʢʠ [2]. 

ʋ ʩʪʘʪʪʽ [9] ʘʚʪʦʨʠ ʥʘʚʦʜʷʪʴ ʘʥʘʣʽʟ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʡ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ 

ʟʘʩʘʜ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ-ʧʨʦʛʨʘʤʽʩʪʽʚ ʪʘ 

ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʟʤʽʩʪʦʚʥʫ ʩʫʪʥʽʩʪʴ, ʩʪʨʫʢʪʫʨʫ, ʢʨʠʪʝʨʽʾ ʪʘ ʧʦʢʘʟʥʠʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʚʥʽ 

ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ-ʧʨʦʛʨʘʤʽʩʪʽʚ ʪʘ 

ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʾʾ ʬʦʨʤʫʚʘʥʥʷ. 

ʋ [5] ʘʚʪʦʨʦʤ ʥʘʚʦʜʷʪʴʩʷ ʘʣʛʦʨʠʪʤʠ ʪʝʦʨʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʟʦʢʨʝʤʘ ʤʫʨʘʰʠʥʠʡ ʪʘ 

ʚʽʜʧʘʣʫ, ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʢʦʤʽʚʦʷʞʝʨʘ. ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʘʣʛʦʨʠʪʤʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʉʂʄ Maple. 

ʄʝʪʦʜʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʚʯʘʥʥʷ ʦʩʥʦʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ WEB-ʉʂʄ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚ ʨʦʙʦʪʽ ʖ.ɺ.ʊʨʠʫʩʘ [12]. ʋ ʩʪʘʪʪʽ [1] ʅ.ʆ. ɹʫʛʘʻʮʴ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʻ ʟʘʩʦʙʠ 

ʉʂʄ Maxima ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʘʥʽʤʘʮʽʡ, ʥʘʚʦʜʠʪʴ ʧʨʠʢʣʘʜʠ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʘʥʽʤʘʮʽʡʥʠʭ 

ʥʘʦʯʥʦʩʪʝʡ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉʂʄ (ʟʦʢʨʝʤʘ, Maxima) ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʦʩʥʦʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʧʽʜʭʽʜ ʫ ʥʘʚʯʘʥʥʽ ï ʮʝ ʩʠʩʪʝʤʘ ʧʨʠʡʦʤʽʚ, ʤʝʪʦʜʽʚ ʽ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʥʘ 

ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʜʝʣʶʶʪʴʩʷ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʨʦʮʝʩʫ: ʧʦʩʪʘʥʦʚʢʘ 

ʧʨʦʙʣʝʤʠ, ʟʙʠʨʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʧʦʨʽʚʥʷʥʥʷ ʯʠʥʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ, ʚʣʘʩʥʝ ʘʥʘʣʽʟ 

ʤʘʪʝʨʽʘʣʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ, ʧʨʝʟʝʥʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʇʦʥʷʪʪʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʥʥʽ ʙʽʣʴʰ ʟʘʛʘʣʴʥʝ, ʥʽʞ ʧʦʥʷʪʪʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʤʝʪʦʜʫ ʥʘʚʯʘʥʥʷ ʘʙʦ ʤʝʪʦʜʫ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʦʤʫ ʱʦ ʧʦʚʥʦ  ʁʤʽʨʦ  ʁʧʦʚʪʦʨʶʚʘʪʠ 

ʽʩʪʦʨʠʯʥʠʡ ʰʣʷʭ ʩʪʘʥʦʚʣʝʥʥʷ ʥʘʫʢʠ, ʟʘʥʦʚʦ ʚʽʜʢʨʠʚʘʪʠ ʧʨʠʥʘʡʤʥʽ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʥʝ ʫʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ ʥʽ ʟʘ ʯʘʩʦʤ, ʥʽ ʟʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ, ʥʽ 

ʟʘ ʧʝʜʘʛʦʛʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʥʥʽ ʦʟʥʘʯʘʻ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʛʣʷʜʫ ʢʦʞʥʦʾ ʪʝʤʠ, ʘ ʛʣʠʙʠʥʘ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʩʠʪʴ ʙʫʪʠ 

ʧʝʜʘʛʦʛʽʯʥʦ ʚʠʚʘʞʝʥʦʶ, ʚʠʟʥʘʯʘʪʠʩʷ ʥʘʚʯʘʣʴʥʦʶ ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ, ʢʚʘʣʽʬʽʢʘʮʽʻʶ 

ʚʠʢʣʘʜʘʯʘ, ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʶ ʘʫʜʠʪʦʨʽʾ [1]. 
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ʌʦʨʤʫʚʘʥʥʷ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʩʪʫʜʝʥʪʽʚ, ʨʦʟʚʠʪʢʫ ʾʭʥʽʭ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ 

ʤʠʩʣʝʥʥʷ, ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʜʦʩʷʛʪʠ, ʟʘʣʫʯʘʶʯʠ ʩʪʫʜʝʥʪʽʚ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʅʘʚʠʯʢʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʙʫʜʫʪʴ ʧʦʪʨʽʙʥʽ ʩʪʫʜʝʥʪʘʤ ʫ ʧʦʜʘʣʴʰʦʤʫ ʥʘʚʯʘʥʥʽ, 

ʫ ʧʨʦʮʝʩʽ ʥʘʧʠʩʘʥʥʷ ʢʫʨʩʦʚʠʭ ʪʘ ʜʠʧʣʦʤʥʠʭ ʧʨʦʢ̒ʪʽʚ. 

ɿʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʜʦ ʧʨʝʜʤʝʪʥʠʭ ʫʤʽʥʴ ʥʝ ʚʨʘʭʦʚʫʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʫ ʩʚʦʁ ʯʝʨʛʫ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʠʯʥʠʭ 

ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʽ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʾʭ ʨʽʚʥʷ 

ʩʬʦʨʤʦʚʘʥʦʩʪʽ. ʊʦʤʫ ʚʠʥʠʢʘʻ  ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʫʤʽʥʴ. ɼʦʩʣʽʜʥʠʮʴʢʽ ʫʤʽʥʥʷ ï ʜʠʥʘʤʽʯʥʘ ʢʦʤʙʽʥʘʮʽʷ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ ʩʪʫʜʝʥʪʘ, ʱʦ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʦʚʽ ʡʦʛʦ ʜʠʚʝʨʛʝʥʪʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʤʦʞʣʠʚʦʩʪʝʡ ʟʜʽʡʩʥʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʥʘʧʨʷʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʤʠ ʚʙʘʯʘʻʤʦ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʟʘʩʦʙʽʚ ʉʂʄ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ ʪʚʦʨʯʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʇʨʠʢʣʘʜʘʤʠ ʪʘʢʠʭ ʟʘʜʘʯ 

ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʘʢʽ ʟʘʜʘʯʽ, ʷʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ, ʤʠʩʣʝʥʥʷ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʟʘʜʘʯʽ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ï ʮʝ çʦʜʥʘ ʟ ʥʦʚʽʪʥʽʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ. ʅʘʨʘʟʽ ʪʝʤʘʪʠʢʘ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʦʭʦʧʣʶʻ ʚʝʣʠʢʠʡ ʧʝʨʝʣʽʢ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʽʚ, ʧʦʯʠʥʘʶʯʠ ʟ ʪʘʢʠʭ ʟʘʜʘʯ ʟʘʛʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʥʘʚʯʘʥʥʷ ʽ ʩʧʨʠʡʥʷʪʪʷ, ʟʘʢʽʥʯʫʶʯʠ ʪʘʢʠʤʠ ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʘʜʘʯʘʤʠ, ʷʢ ʛʨʘ ʚ ʰʘʭʠ, 

ʜʦʢʘʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʦʨʝʤ, ʩʪʚʦʨʝʥʥʷ ʧʦʝʪʠʯʥʠʭ ʪʚʦʨʽʚ ʽ ʜʽʘʛʥʦʩʪʠʢʘ ʟʘʭʚʦʨʶʚʘʥʴ. ʋ 

ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʽ ʩʠʩʪʝʤʘʪʠʟʫʶʪʴʩʷ ʡ ʘʚʪʦʤʘʪʠʟʫʶʪʴʩʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʟʘʜʘʯʽ, ʽ ʪʦʤʫ ʮʷ 

ʩʬʝʨʘ ʩʪʦʩʫʻʪʴʩʷ ʙʫʜʴ-ʷʢʦʾ ʩʬʝʨʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠè [11] . 

ɹʫʣʦ ʟʨʦʙʣʝʥʦ ʙʘʛʘʪʦ ʩʧʨʦʙ ʜʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪ ʁçʽʥʪʝʣʝʢʪè, ʟʦʢʨʝʤʘ çʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪè. ʆʜʥʘʢ ʯʽʪʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʝ ʽʩʥʫʻ. ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ ï ʮʝ ʚʤʽʥʥʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʝʚʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʫʩʠʣʴ; ʽʥʰʽ 

ʨʦʟʛʣʷʜʘʶʪʴ ʡʦʛʦ ʷʢ ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʴ ʪʘ ʘʥʘʣʦʛʽʡ; ʪʨʝʪʽ ï ʷʢ ʤʦʞʣʠʚʽʩʪʴ 

ʟʜʘʪʥʽʩʪʴ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʦʚʫ ʩʠʪʫʘʮʽʶ.  

ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʘʜʘʯ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʦʨʽʾ ʛʨʘʬʽʚ. 

ʉʘʤʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʜʽʷʤʠ ʥʘʜ ʛʨʘʬʘʤʠ (ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʪʘ ʥʝʦʨʽʻʥʪʦʚʘʥʠʤʠ, 

ʮʠʢʣʽʯʥʠʤʠ ʪʘ ʘʮʠʢʣʽʯʥʠʤʠ, ʥʘʚʘʥʪʘʞʝʥʠʤʠ ʪʘ ʥʝʥʘʚʘʥʪʘʞʝʥʠʤʠ). ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʨʦʟʚôʷʟʢʦʤ ʟʘʜʘʯ ʤʦʞʝ ʙʫʪʠ ʚʝʨʰʠʥʘ (ʘʙʦ ʤʥʦʞʠʥʘ ʚʝʨʰʠʥ), ʨʝʙʨʦ (ʘʙʦ ʤʥʦʞʠʥʘ ʨʝʙʝʨ), ʱʦ 

ʟʘʜʦʚʦʣʴʥʷʪʴ ʧʝʚʥʦʤʫ ʢʨʠʪʝʨʽʶ (ʫʤʦʚʽ), ʥʘʧʨʠʢʣʘʜ ʟʥʘʡʪʠ ʢʘʨʢʘʩ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ. 

ɺʠʟʥʘʯʠʪʠ ʪʘʢʽ ʤʥʦʞʠʥʠ ʤʦʞʥʘ ʪʽʣʴʢʠ ʧʝʨʝʚʽʨʢʦʶ ʚʩʽʭ ʚʝʨʰʠʥ (ʯʠ ʨʝʙʝʨ) ʛʨʘʬʘ, ʪʦʙʪʦ ʟʘʜʘʯʘ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʰʫʢʫ ʚ ʛʨʘʬʽ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʨʘʬʽʚ ʚʘʞʣʠʚʠʤ ʻ ʘʣʛʦʨʠʪʤ ʦʙʭʦʜʫ ʛʨʘʬʘ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʡʧʨʦʩʪʽʰʽ ʝʣʝʤʝʥʪʠ (ʪʦʯʢʠ, ʟôʻʜʥʘʥʽ ʣʽʥʽʷʤʠ), ʪʝʦʨʽʷ ʛʨʘʬʽʚ ʙʫʜʫʻ ʟ 

ʥʠʭ ʚʝʣʠʯʝʟʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʦʨʤ, ʥʘʜʽʣʷʻ ʮʽ ʬʦʨʤʠ ʨʽʟʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʩʪʘʻ ʢʦʨʠʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʦʙôʻʢʪʽʚ. ʋ ʩʘʤʦʤʫ ʧʦʥʷʪʪʽ 

ʛʨʘʬʘ ʧʦʻʜʥʫʶʪʴʩʷ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʽ, ʢʦʤʙʽʥʘʪʦʨʥʽ ʡ ʪʦʧʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ. ʎʝ ʨʦʙʠʪʴ 

ʛʨʘʬʽʚ ʟʨʫʯʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ, ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʥʘʫʢʦʚʠʭ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʙʣʝʤ. ɯʥʢʦʣʠ 

ʟʘʤʽʩʪʴ ʧʦʥʷʪʪʷ çʛʨʘʬè, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʥʷʪʪʷ çʤʝʨʝʞʘè. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʨʦʟʚôʷʟʫʚʘʪʠ 

ʧʨʦʙʣʝʤʠ ʧʦʙʫʜʦʚʠ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ, ʩʠʩʪʝʤ ʟʚôʷʟʢʫ ʽ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ, ʚʠʙʦʨʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʤʘʨʰʨʫʪʽʚ ʽ ʧʦʪʦʢʽʚ ʫ ʤʝʨʝʞʘʭ ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ ʨʝʙʨʘʤ (ʯʠ ʜʫʛʘʤ) ʤʝʨʝʞʽ 

ʩʪʘʚʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʝʚʥʽ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʝʨʝʚʘʛʘʤʠ ʛʨʘʬʽʚ ʻ  ʧʨʦʩʪʦʪʘ ʡ 

ʥʘʦʯʥʽʩʪʴ. ʆʜʥʘʢ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʩʢʣʘʜʥʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʨʘʬʽʚ, ʘ ʩʘʤʝ ʚʤʽʥʥʷ 

ʧʝʨʝʬʦʨʤʫʣʶʚʘʪʠ ʫʤʦʚʫ ʟʘʜʘʯʽ ʤʦʚʦʶ ʛʨʘʬʽʚ,  ʪʦʙʪʦ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʦʚʦʾ ʤʦʜʝʣʽ ʟʘʜʘʯʽ. ɸ 

ʧʽʩʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ̔ʚ ʤʝʞʘʭ ʪʝʦʨʽʾ ʛʨʘʬʽʚ, ʨʝʟʫʣʴʪʘʪ ʥʝʦʙʭʽʜʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʫ ʚʠʭʽʜʥʠʭ 

ʪʝʨʤʽʥʘʭ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (ʪʘʢʠʤʠ, ʟʦʢʨʝʤʘ, ̒  ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʟʘʜʘʯʽ ʥʘ 

ʛʨʘʬʘʭ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʉʂʄ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ.  

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʧʦʙʫʜʦʚʠ ʢʘʨʢʘʩʫ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤ ʇʨʠʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ Maxima. ʄʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤʠ Maxima ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘ ʛʨʘʬʘʭ ʜʦʩʠʪʴ ʰʠʨʦʢʽ. ʇʽʩʣʷ ʧʦʜʘʥʥʷ 
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ʦʩʥʦʚʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʟ ʪʝʤʠ ʪʘ ʘʣʛʦʨʠʪʤʫ ʂʨʫʩʢʘʣʘ ʩʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʘʢʠʡ 

ʧʨʠʢʣʘʜ. 

ʇʨʠʢʣʘʜ. ʇʦʙʫʜʫʚʘʪʠ ʢʘʨʢʘʩ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ ʂʨʫʩʢʘʣʘ ʜʣʷ 

ʟʘʜʘʥʦʛʦ ʛʨʘʬʘ.  

ʅʘ ʨʠʩ.1 ʟʦʙʨʘʞʝʥʦ ʟʘʜʘʥʠʡ ʛʨʘʬ ʽ ʚʽʜʧʦʚʽʜʥʫ ʤʘʪʨʠʮʶ ʽʥʮʠʜʝʥʪʥʦʩʪʽ.  

 

 

ʄʘʪʨʠʮʷ ʽʥʮʠʜʝʥʪʥʦʩʪʽ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
 

 1 2 3 4  6   

1 0 5 *  2 *  9 *  *  

2 5 0 4  6 *  *  *  

3 *  4 0 *  7 *  *  8 

4 2 3 *  0 1 1 5 *  

5 *  6 7 1 0 *  7 8 

6 9 *  *  1 *  0 2 *  

7 *  *  *  5 7 2 0 3 

8 *  *  8 *  8 *  3 0 

ʈʠʩ.1. ɿʘʜʘʥʥʷ ʛʨʘʬʘ ʫʤʦʚʠ ʟʘʜʘʯʽ ʪʘ ʧʦʙʫʜʦʚʘ ʤʘʪʨʠʮʽ ʚʘʛ   

 

ɼʘʣʽ ʩʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʡ ʧʨʠʢʣʘʜ (ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ 

ʟʘʚʜʘʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʉʂʄ Maxima). ɻʨʘʬ ʟʘʜʘʻʪʴʩʷ ʤʘʪʨʠʮʝʶ ʽʥʮʠʜʝʥʪʥʦʩʪʽ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʩʪʫʜʝʥʪʘʤ ʚʢʘʟʫʻʪʴʩʷ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʡ ʧʘʢʝʪʫ graphs ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʪʘʢʠʭ ʟʘʜʘʯ (ʨʠʩ.2 ʪʘ ʨʠʩ.3), ʪʦʙʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽ ʾʜʣʷ ʧʦʙʫʜʦʚʠ ʢʘʨʢʘʩʘ ʤʽʥʽʤʘʣʴʥʦʾ 

ʚʘʨʪʦʩʪʽ minimum_spanning_tree(g). 

 

 

 
 

 
ʈʠʩ.2. ʈʝʟʫʣʴʪʘʪ ʧʦʙʫʜʦʚʠ ʛʨʘʬʘ 
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ʈʠʩ.3. ʇʦʙʫʜʦʚʘ ʢʘʨʢʘʩʘ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ 

 

ʇʽʩʣʷ ʮʴʦʛʦ ʩʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʻʤʦ ʟʘʜʘʯʽ ʧʨʘʢʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʥʘ ʧʦʙʫʜʦʚʫ ʢʘʨʢʘʩʘ 

ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʦʙʘʤʠ ʉʂʄ Maxima. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʽ ʟʘʜʘʯʽ. 

ʅʘʧʨʠʢʣʘʜ: ʦʙôʻʜʥʘʥʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ (ʆʊɻ), ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʠʪʴ n ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ, ʚʠʨʽʰʠʣʘ ʧʨʦʚʝʩʪʠ ʾʭ ʛʘʟʠʬʽʢʘʮʽʶ. ɺʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʧʨʦʢʣʘʜʘʥʥʷ 

ʛʘʟʦʚʠʭ ʪʨʫʙ. ɿʘʜʘʯʫ ʨʦʟʚôʷʟʘʪʠ ʷʢ ʟʘʜʘʯʫ ʥʘ ʧʦʙʫʜʦʚʫ ʢʘʨʢʘʩʘ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ 

ʩʪʫʜʝʥʪʘʤ ʧʦʪʨʽʙʥʦ ʩʘʤʦʩʪʽʡʥʦ ʚʠʟʥʘʯʠʪʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʫʩʽʤʘ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ ʆʊɻ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʉʂʄ Maxima ʧʦʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟʘʜʘʯʽ, ʜʦʩʣʽʜʠʪʠ ʪʘ ʨʦʟʚôʷʟʘʪʠ ʾʾ. 

ɿʘʫʚʘʞʝʥʥʷ. ɼʣʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʟʘʜʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʘ ʆʊɻ. ʈʦʟʤʽʨʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ʥʝʭʪʫʶʪʴʩʷ. 

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʧʨʘʚʠʣʴʥʦ ʧʦʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ ʟʘʜʘʯʽ, 

ʪʦʙʪʦ ʟʚʝʩʪʠ ʾʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʦ ʧʦʙʫʜʦʚʠ ʛʨʘʬʫ ʪʘ ʟʥʘʭʦʜʞʝʥʥʷ ʚ ʥʴʦʤʫ ʢʘʨʢʘʩʘ ʤʽʥʽʤʘʣʴʥʦʾ 

ʚʘʨʪʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʉʂʄ Maxima ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʦʩʥʦʚ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ ʟʜʽʡʩʥʠʪʠ ʥʝʦʙʭʽʜʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʘ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʯʘʩʫ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʯʠ 

ʥʘʚʽʪʴ ʾʭ ʨʦʟʨʦʙʢʠ, ʥʘʙʫʪʪʷ ʥʘʚʠʯʦʢ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʦʥʷʪʴ, ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ.  

ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚ ʩʪʫʜʝʥʪʽʚ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʪʚʦʨʯʦʛʦ, ʜʠʚʝʨʛʝʥʪʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʧʨʘʛʥʝʥʥʷ ʜʦ ʧʽʟʥʘʥʥʷ,  ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ. ʋ ʧʨʦʮʝʩʽ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʚ ʩʪʫʜʝʥʪʽʚ ʬʦʨʤʫʶʪʴʩʷ ʧʦʰʫʢʦʚʽ ʪʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʽ ʫʤʽʥʥʷ ï 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ, ʧʨʘʢʪʠʯʥʽ, ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʷ ʪʘ ʩʘʤʦʢʦʥʪʨʦʣʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʉʂʄ Maxima ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʦʮʽʥʥʫ ʥʘʚʯʘʣʴʥʦ-

ʧʽʟʥʘʚʘʣʴʥʫ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʫʚʦʜʠʪʠ ʽʥʥʦʚʘʮʽʾ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, 

ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʧʨʠʥʮʠʧ ʤʽʞʧʨʝʜʤʝʪʥʦʩʪʽ, ʧʦʻʜʥʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ 

ʢʦʣʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʚʯʘʣʴʥʘ ʜʦʩʣʽʜʥʠʮʴʢʘ 

ʜʽʷʣʴʥʽʩʪʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʜʘʪʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦ ʪʚʦʨʯʦʩʪʽ, ʢʨʝʘʪʠʚʥʦʩʪʽ, ʜʠʚʝʨʛʝʥʪʥʦʛʦ 

ʤʠʩʣʝʥʥʷ. ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʽʚ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʚʦʣʦʜʽʥʥʷ ʥʠʤʠ ʧʝʨʚʠʥʥʠʤ 
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ʜʦʩʚʽʜʦʤ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ. ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʪʘ ʧʦʛʣʠʙʠʪʠ ʾʭ 

ʨʦʟʫʤʽʥʥʷ ʱʦʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ.  

ʋʧʨʦʚʘʜʞʝʥʥʷ ʉʂʄ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʘʢʪʠʚʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʾʭʥʽʭ 

ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʽʥʪʫʾʮʽʾ ʪʘ ʥʘʚʠʯʦʢ ʟʜʽʡʩʥʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʝʨʩʧʝʢʪʠʚʦʶ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʟʰʠʨʝʥʥʷ ʢʦʣʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʜʘʯ, ʱʦ ʤʦʞʥʘ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ. 
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INVESTIGATIVE APPROACH IN TEACHING THE FUNDAMENTALS OF 

ARTIFICIAL INTELLIGENCE USING THE MAXIMA SYSTEM 

The article highlights the problem of the use of computer algebra systems (CAS) as a means of 

educational and research activities in the field of information and mathematical disciplines. The 

dynamism of the development of modern information technologies requires the integration of related 

disciplines on a common basis for them on a fundamental basis. The new type of intelligent systems 

should create the toolkit that will provide the educated person with the means of deeper mastery of 

the latest advances in computer science and science. The training of the fundamentals of artificial 

intelligence in the system of training computer science specialists at the pedagogical university plays 

a special role, since it combines both the fundamental concepts and principles of various mathematical 

and informational disciplines, and applied models and algorithms for their application. All this should 

lead to the search and introduction of new educational forms and technologies in education. One of 

such forms of organization of training is the research and design and research activity of students. 

Education at a pedagogical university should be a model of research work in the field of specialist 

work. The role of CAS in the preparation of bachelors in computer science and features of their 

pedagogical application in teaching the fundamentals of artificial intelligence are defined. The main 
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characteristics of CAS MAXIMA are considered and the possibilities of using this system in the 

process of solving intellectual problems are given. The expediency of using the Maxima system for 

a research approach in the process of learning the fundamentals of artificial intelligence in a 

pedagogical educational institution, as well as determining the perspective ways of its introduction, 

is substantiated. The purpose of using CAS in the process of preparing future IT specialists is to build 

on them the ability to successfully use information technology in their professional activities, creative 

approach to solving non-standard tasks, deep mastering of fundamental fundamentals of disciplines. 

The prospect of further research is the expansion of a range of research tasks that can be solved 

with the use of computer mathematics systems. 

Key words: higher educational institution, artificial intelligence, MAXIMA, intellectual tasks. 
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ʋɼʂ 378:044 

ʄʘʪʚʽʡʯʫʢ ʃ. ɸ.5 

ʅʘʮʽʦʥʘʣʴʥʠʡ  ʫʥʽʚʝʨʩʠʪʝʪ çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʢʦʣʝʛʽʫʤè ʽʤʝʥʽ ʊ.ɻ.ʐʝʚʯʝʥʢʘ,  

ʏʝʨʥʽʛʽʚ, ʋʢʨʘʾʥʘ 

ɯʅʌʆʈʄɸʎɯʁʅʆ-ʂʆʄʋʅɯʂɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʗʂ ɯʅʉʊʈʋʄɽʅʊʀ 

ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ ʄʆʊʀɺɸʎɯɰ ʉʊʋɼɽʅʊɯɺ ɼʆ ʅɸɺʏɸʅʅʗ 

DOI: 10.14308/ite000715 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʝʣʝʢʪʨʦʥʥʠʭ ʞʫʨʥʘʣʽʚ ʫʩʧʽʰʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ ʫ ʧʝʜʘʛʦʛʽʯʥʠʭ  ̔ ʪʝʭʥʽʯʥʠʭ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʈʦʣʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʞʠʪʪʽ ʩʫʯʘʩʥʦʛʦ ʩʪʫʜʝʥʪʘ. ɺʧʣʠʚ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʚʽʜʦʤʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ ʚ ʦʙʨʘʥʽʡ ʛʘʣʫʟʽ. 

ɼʦʩʣʽʜʞʝʥʦ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ ʋʢʨʘʾʥʠ. ʇʽʜ ʯʘʩ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʩʪʦʩʦʚʘʥʦ ʘʥʢʝʪʫʚʘʥʥʷ (ʜʦ ʪʘ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ), ʪʝʩʪʫʚʘʥʥʷ (ʜʦ ʪʘ ʧʽʩʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ). ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʦʧʠʪʫʚʘʣʴʥʠʢʘ, ʦʪʨʠʤʘʥʦʛʦ ʤʝʪʦʜʦʤ ʂʨʦʥʙʘʭʘ, ʩʪʘʥʦʚʠʣʘ 

0,87. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʣʠ ʫʯʘʩʪʴ 107 ʨʝʩʧʦʥʜʝʥʪʽʚ ʨʽʟʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ. 

ʐʣʷʭʦʤ ʦʧʠʪʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʨʽʚʝʥʴ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ʟʜʦʙʫʪʠ ʚʠʱʫ ʦʩʚʽʪʫ. 

ɺʠʟʥʘʯʝʥʦ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʦʩʚ̔ʪʥʽʭ ʟʘʢʣʘʜʘʭ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʦ ʜʽʶ ʝʣʝʢʪʨʦʥʥʠʭ ʞʫʨʥʘʣʽʚ ʥʘ ʷʢʽʩʪʴ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ 

ʪʝʭʥʽʯʥʠʭ ʪʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ, ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʨʝʩʫ ʩʪʫʜʝʥʪʽʚ ʜʦ ʢʫʨʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʢʣʘʜʘʯʘʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʞʫʨʥʘʣʽʚ ʧʽʜ ʯʘʩ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʩʪʫʜʝʥʪʠ, ʷʢʽ 

ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ ʫʩʧʽʰʥʦʩʪʽ ʛʨʫʧʠ, ʢʦʥʪʨʦʣʶʶʪʴ ʩʚʦʾ ʨʝʟʫʣʴʪʘʪʠ, 

ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʚʣʘʩʥʽ ʥʝʜʦʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʠʪʠ ʦʩʦʙʠʩʪʠʡ ʨʝʡʪʠʥʛʦʚʠʡ 

ʙʘʣ. ɺʠʟʥʘʯʝʥʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ. ɿôʷʩʦʚʘʥʦ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʟʤʽʮʥʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ çʚʠʢʣʘʜʘʯ ï ʩʪʫʜʝʥʪ ï ʚʠʢʣʘʜʘʯè. ʈʦʟʛʣʷʥʫʪʦ ʫʤʦʚʠ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʢʦʤʬʦʨʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. ʇʝʜʘʛʦʛʽʯʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʫʻ, ʱʦ ʝʣʝʢʪʨʦʥʥʽ ʟʘʩʦʙʠ ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʚʦʨʠʪʠ ʤʽʮʥʠʡ ʟʚʦʨʦʪʥʠʡ 

ʟʚôʷʟʦʢ ʧʝʨʝʜʘʚʘʥʥʷ ʟʥʘʥʴ, ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ ʟôʷʩʦʚʘʥʦ, ʱʦ ʯʠʤʘʣʘ ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʟʜʦʙʫʚʘʶʪʴ ʚʠʱʫ ʦʩʚʽʪʫ ʪʽʣʴʢʠ ʟʘʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʪʘʢ ʟʚʘʥʦʾ çʢʦʨʦʯʢʠè, ʱʦ, ʥʘ ʾʭʥ  ʁʜʫʤʢʫ, ʫ ʧʦʜʘʣʴʰʦʤʫ ʜʘʩʪʴ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ 

ʭʦʨʦʰʫ ʧʦʩʘʜʫ. ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʩʪʫʜʝʥʪʠ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʩʪʘʶʪʴ ʙʽʣʴʰ 

ʦʙʽʟʥʘʥʠʤʠ ʚ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʷʭ. ɺʠʜʽʣʝʥʦ ʥʠʟʢʫ ʟʘʭʦʜʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʬʦʨʪʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʚʠʤʽʨʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ, ʥʘʚʯʘʥʥʷ, ʝʣʝʢʪʨʦʥʥʠʡ ʞʫʨʥʘʣ, ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ 

ʨʝʩʫʨʩʠ, ʚʯʠʪʝʣʴ ï ʫʯʝʥʴ.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɾʠʪʪʷ ʩʪʫʜʝʥʪʽʚ ʥʠʥʽ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʣʦʩʷ. ɿʚʠʯʘʡʥʽ 

ʧʦʚʩʷʢʜʝʥʥʽ ʨʝʯʽ ʩʪʫʜʝʥʪʘ ï ʟʦʰʠʪʠ, ʨʫʯʢʠ, ʦʣʽʚʮʽ, ʢʥʠʛʠ, ʢʘʨʪʠ ʜʘʚʥʦ ʚʞʝ ʚʽʜʽʡʰʣʠ ʚ ʤʠʥʫʣʝ. 

ʊʝʧʝʨ ʩʪʫʜʝʥʪ ʥʝ ʥʦʩʠʪʴ ʜʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʷʞʢʦʛʦ ʧʦʨʪʬʝʣʷ, ʥʘʧʦʚʥʝʥʦʛʦ ʢʦʥʩʧʝʢʪʘʤʠ, 

ʢʥʠʛʘʤʠ, ʪʦʱʦ. ʉʫʯʘʩʥʽ ʩʪʫʜʝʥʪʠ ʥʘʩʧʨʘʚʜʽ ʤʘʶʪʴ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʨʝʯʽ, ʣʠʰʝ ʪʽʣʴʢʠ ʽʥʩʪʨʫʤʝʥʪʠ 

ʩʪʘʨʦʛʦ ʟʨʘʟʢʘ ʟʘʤʽʥʠʣʠ ʥʘ ʟʨʫʯʥʽ, ʩʪʠʣʴʥʽ, ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʧʦʨʪʘʪʠʚʥʽ ʛʘʜʞʝʪʠ, ʘ ʮʝ: 

ʩʤʘʨʪʬʦʥʠ, ʧʣʘʥʰʝʪʠ, ʥʝʪʙʫʢʠ, ʥʦʫʪʙʫʢʠ, ʩʤʘʨʪʛʦʜʠʥʥʠʢʠ ʪʦʱʦ. ɺʦʥʠ (ʩʪʫʜʝʥʪʠ) 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʧʝʨʝʜʫʶʪʴ ʪʨʘʜʠʮʽʡʥʠʤ ʦʩʚʽʪʥʽʤ 

ʽʥʩʪʨʫʤʝʥʪʘʤ. 

 

  
ʄʘʪʚʽʡʯʫʢ ʃ. ɸ.
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ʆʩʚʽʪʥʷ ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ ʥʘʤʘʛʘʻʪʴʩʷ çʡʪʠ ʥʦʛʘ ʚ ʥʦʛʫè ʟ ʽʥʥʦʚʘʮʽʷʤʠ, ʷʢʽ ʪʘʢ ʰʚʠʜʢʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ  ̔ʫ ʩʬʝʨʠ ʚʠʨʦʙʥʠʮʪʚʘ. ɹʘʛʘʪʦ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʩʪʘʨʘʶʪʴʩʷ ʚʪʽʣʠʪʠ ʚ 

ʞʠʪʪʷ ʩʪʫʜʝʥʽʚ ʪʘ ʫʯʥʽʚ. ʅʘʨʘʟʽ ʥʘʟʨʽʣʦ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ ʫ ʧʽʜʛʦʪʦʚʮʽ ʩʫʯʘʩʥʦʛʦ 

ʤʘʡʙʫʪʥʴʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ. ɺʽʜ ʥʘʫʢʦʚʮʽʚ, ʧʝʜʘʛʦʛʽʚ ʚʠʤʘʛʘʻʪʴʩʷ ʟʦʚʩʽʤ ʧʦ-ʽʥʰʦʤʫ ʩʧʨʠʡʤʘʪʠ 

ʪʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ. ʉʫʯʘʩʥʠʡ ʧʝʜʘʛʦʛ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ 

ʪʽʣʴʢʠ ʟʥʘʚʮʝʤ ʚ ʩʚʦʾʡ ʛʘʣʫʟʽ, ʘʣʝ ʡ ʚʦʣʦʜʽʪʠ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʩʪʚʦʨʝʥʥʷ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, 

ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʡʦʤʫ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʣʷ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʦʩʚʦʻʥʥʷ ʥʠʤʠ 

ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʇʝʜʘʛʦʛ ʧʦʚʠʥʝʥ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʪʠ ʤʘʥʝʨʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʧʦʙʫʜʫʚʘʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʪʫʜʝʥʪʠ ʚʽʜʯʫʚʘʣʠ ʩʝʙʝ ʚʘʞʣʠʚʦʶ 

ʣʘʥʢʦʶ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʩʫʯʘʩʥʦʛʦ ʚʠʢʣʘʜʘʯʘ ʜʦ ʥʝ ʤʝʥʰ 

ʩʫʯʘʩʥʦʛʦ ʩʪʫʜʝʥʪʘ.  

ʄʠ ʥʝ ʨʘʟ ʥʘʪʨʘʧʣʷʻʤʦ ʥʘ ʜʠʩʢʫʩʽʾ, ʜʝ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʧʠʪʘʥʥʷ ʷʢʨʘʟ ʤʘʣʦʦʙʽʟʥʘʥʠʭ ʽʟ 

ʩʫʯʘʩʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʝʧʝʨʽʰʥʽʭ ʚʠʢʣʘʜʘʯʽʚ, ̫ʢʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ 

ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʅʘʩʣʽʜʢʘʤʠ ʪʘʢʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʟʥʘʥʴ ʽ 

ʚʤʽʥʴʩʪʫʜʝʥʪʽʚ, ʾʭʥ ̫ʥʠʟʴʢʘ ʤʦʪʠʚʦʚʘʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʜʦʦʧʨʘʮʶʚʘʥʥʷ ʟ ʙʦʢʫ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ (ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ) ʫ ʟʜʽʡʩʥʝʥʥʽ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʘʢʝ ʧʠʪʘʥʥʷ ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʧʦ-ʨʽʟʥʦʤʫ ʪʦʤʫ, ʱʦ ʥʘ 

ʩʪʚʦʨʝʥʫ ʧʨʦʙʣʝʤʫ, ʷʢ ʤʠ ʙʘʯʠʤʦ, ʫʧʣʠʚʘʻ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ, ʱʦ ʧʦʨʦʜʞʫʶʪʴ ʧʨʦʙʣʝʤʠ ʾʾ 

ʨʦʟʚôʷʟʘʥʥʷ. ʇʨʦ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ, ʤʠ ʧʦʛʦʚʦʨʠʤʦ ʚ ʽʥʰʦʤʫ ʨʦʟʜʽʣʽ. 

ʆʜʥʽʻʶ ʟ ʧʝʨʝʰʢʦʜ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʻ ʥʝʚʝʣʠʢʘ ʬʽʥʘʥʩʦʚʘ ʜʦʧʦʤʦʛʘ, ʷʢʘ ʫʧʦʚʽʣʴʥʶʻ ʧʨʦʮʝʩ ʽʥʬʦʨʤʘʮʽʾ. ʋʨʘʭʦʚʫʶʯʠ ʜʦʩʚʽʜ 

ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [4], ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ʜʝʷʢʘ ʪʨʠʚʦʛʘ ʽ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʩʠʤʽʣʷʮʽʶ ɯʂʊ. ʗʢ ʩʚʽʜʯʠʪʴ 

ʧʨʘʢʪʠʢʘ [2], ʫʢʨʘʾʥʩʴʢʽ ʫʥʽʚʝʨʩʠʪʝʪʠ ʧʦʚʠʥʥʽ ʩʣʽʜʫʚʘʪʠ ʭʦʨʦʰʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʫʧʨʦʚʘʜʞʝʥʥʷ 

ɯʂʊ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʦʪʨʝʙʘ ʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʻ 

ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ çʅʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʥʘ  

2012ï2021 ʨʨ.è [16]. ʅʠʥʽʰʥʷ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʚʠʤʘʛʘʻ ʥʦʚʦʛʦ ʟʤʽʩʪʫ, ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ, 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. ʉʴʦʛʦʜʥʽ ʥʝʤʦʞʣʠʚʦ ʥʘʚʯʘʪʠ ʩʪʫʜʝʥʪʽʚ çʟʘʩʪʘʨʽʣʠʤʠè 

ʤʝʪʦʜʠʢʘʤʠ, ʤʝʪʦʜʘʤʠ ʥʘʚʯʘʥʥʷ, ʧʨʦ ʮʝ ʛʦʚʦʨʠʪʴ ʫʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʨʝʬʦʨʤ ʦʩʚʽʪʠ. 

ʄʘʡʙʫʪʥʻ ʦʩʚʽʪʠ ʚʙʘʯʘʻʪʴʩʷ ʫ ʚʠʢʦʥʘʥʥʽ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ, ʫ ʷʢʠʭ ʯʽʪʢʦ 

ʧʨʦʧʠʩʘʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ [15]. 

ʉʫʯʘʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʥʘʚʯʘʥʥʷ ï ʩʬʦʨʤʦʚʘʥʠʡ ʤʦʣʦʜʠʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʡ ʩʧʝʮʽʘʣʽʩʪ. ʉʫʯʘʩʥʠʡ ʩʪʫʜʝʥʪ, ʷʢʠʡ ʚʽʥ? ʗʢʠʤ ʧʦʚʠʥʝʥ ʙʫʪʠ, ʢʦʣʠ ʥʘ 

ʨʠʥʢʫ ʧʨʘʮʽ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʩʧʝʮʽʘʣʽʩʪʽʚ ʽʟ ʚʠʱʦʶ ʦʩʚʽʪʦʶé, ʷʢʽʩʪʴ ʷʢʦʾ ʥʘ ʩʫʤʥʽʚʥʦʤʫ 

ʨ̔ ʚʥʽ?  

ɿʛʽʜʥʦ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ ʨʝʬʦʨʤʘʤʠ, ʜʦ 2020 ʨʦʢʫ ʧʨʦʧʦʥʦʚʘʣʦʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ ʦʙʤʽʥʫ ʽʥʦʟʝʤʥʠʤʠ ʚʠʢʣʘʜʘʯʘʤʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ 

ʋʢʨʘʾʥʠ, ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʦʩʚʽʜʫ, ʦʙʤʽʥʫ ʥʦʚʽʪʥʽʤʠ ʧʨʦʝʢʪʥʠʤʠ, ʥʘʚʯʘʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʪʦʱʦ.   

ɹʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥʦʤ, ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʂʊ) ʚ ʦʩʚʽʪʽ [8]. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ 

ʨʽʚʝʥʴ ʚʦʣʦʜʽʥʥʷ ʚʠʢʣʘʜʘʯʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ (ɯʊ), ʧʨʦ ʱʦ ʛʦʚʦʨʷʪʴ ʜʦʩʠʪʴ ʮʽʢʘʚʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʦʧʠʪʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʚ, ʜʝ ʚʠʟʥʘʯʝʥʦ ʷʢʽʩʥʽ ʟʤʽʥʠ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʘʩʦʙʽʚ ɯʂʊ ʩʪʫʜʝʥʪʘʤʠ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ [9]. ʇʨʦʚʝʜʝʥʽ ʧʝʜʘʛʦʛʘʤʠ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʧʨʦʮʝʩ ʟʘʩʚʦʻʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. ʆʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʘʚʪʦʨʩʴʢʠʭ ʩʪʘʪʪʷʭ. 

ʇʽʜʩʪʘʚʠ, ʥʘʜʘʥʽ ʚʯʠʪʝʣʷʤʠ, ʱʦ ʧʨʦʚʦʜʷʪʴ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ [5], ʚʠʷʚʠʣʠ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʧʨʦʮʝʩ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʍʘʨʘʢʪʝʨ ʚʧʣʠʚʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʘʚʪʦʨʩʴʢʠʭ ʩʪʘʪʪʷʭ [6, 13, 14]. 
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ʈʝʟʫʣʴʪʘʪʠ [12] ʜʝʤʦʥʩʪʨʫʶʪʴ ʬʘʢʪ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʫ ʬʦʨʤʫʚʘʥʥʽ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ ʩʪʘʪʪʽ. ʄʝʪʘ ʩʪʘʪʪʽ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʝʨʝʚʽʨʠʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚʠʢʣʘʜʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ ʽʥʬʦʨʤʘʪʠʢʠ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ  (ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ) 

ʧʝʜʘʛʦʛʽʯʥʠʭ  ̔ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʣʶʯʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ: ʪʝʦʨʝʪʠʯʥʽ ï 

ʘʥʘʣʽʟ ʧʩʠʭʦʣʦʛʽʯʥʠʭ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʜʞʝʨʝʣ, ʷʢʽ ʜʦʧʦʤʘʛʘʣʠ ʚʩʪʘʥʦʚʠʪʠ ʟʤʽʩʪ 

ʧʨʦʙʣʝʤʠ ʚ ʮʽʣʦʤʫ; ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ; ʝʤʧʽʨʠʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʘʧʠʪʘʥʥʷ ʡ ʪʝʩʪʫʚʘʥʥʷ ʚʯʠʪʝʣʷ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ 

ʽʥʩʪʨʫʤʝʥʪʠ: ʘʥʢʝʪʫʚʘʥʥʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʟʜʦʙʫʪʪʷ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ï 12 ʧʠʪʘʥʴ; ʧʽʜʩʫʤʢʦʚʠʡ ʪʝʩʪ ï 20 ʧʠʪʘʥʴ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʦʧʠʪʫʚʘʣʴʥʠʢʘ, ʦʪʨʠʤʘʥʦʛʦ 

ʤʝʪʦʜʦʤ ʂʨʦʥʙʘʭʘ, ʩʪʘʥʦʚʠʣʘ 0,87. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ ʩʪʫʜʝʥʪʠ ʪʘʢʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʧʨʷʤʽʚ ʧʽʜʛʦʪʦʚʢʠ, ʷʢ 

çɺʠʭʦʚʥʘ ʦʩʚʽʪʘè, çɼʦʰʢʽʣʴʥʘ ʦʩʚʽʪʘ, ʚʠʭʦʚʥʘ ʦʩʚʽʪʘè ʪʘ çɹʽʦʣʦʛʽʷè. ɺʠʢʣʘʜʘʯ ʙʽʦʣʦʛʽʾ, 

ʟʦʢʨʝʤʘ, ʛʨʫʧʠ PE-41, CO-41, B*-11 ʟ ʈʽʚʥʝʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ; 

ʩʪʫʜʝʥʪʠ ʪʝʭʥʽʯʥʠʭ ʥʘʧʨʷʤʽʚ ʧʽʜʛʦʪʦʚʢʠ çʂʦʤʧ'ʶʪʝʨʥʽ ʥʘʫʢʠè ʪʘ çʇʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷè, 

ʟʦʢʨʝʤʘ ʛʨʫʧʠ CS-121, CS-131, CS-132, ʟ ʏʝʨʥʽʛʽʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʥʬʦʨʤʘʮʽʾ, ʙʽʟʥʝʩʫ ʪʘ 

ʧʨʘʚʘ. ɿʘʛʘʣʦʤ 107 ʩʪʫʜʝʥʪʽʚ I-IV ʢʫʨʩʽʚ. 

ɼʣʷ ʜʦʚʽʨʠ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʫʜʝʥʪʠ ʙʫʣʠ ʫʤʦʚʥʦ ʨʦʟʜʽʣʝʥʽ ʥʘ ʜʚʽ ʛʨʫʧʠ: çʢʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘè (ʂɻ), ʫ ʷʢʽʡ ʫʯʥʽ ʥʘʚʯʘʣʠʩʷ ʟʘ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʟʦʚʦʛʦ 

ʥʘʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ (57 ʩʪʫʜʝʥʪʽʚ), ʽ çʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʛʨʫʧʫè (ɽɻ), 

ʫ ʷʢʽʡ ʫʯʥʽ ʥʘʚʯʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ (50 ʩʪʫʜʝʥʪʽʚ). 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʫ ʜʚʦʭ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ. ʅʘʰʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʙʘʟʽ ʪʘʢʠʭ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢ ʈʽʚʥʝʥʩʴʢʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ (ʜʠʩʮʠʧʣʽʥʠ çɯʥʬʦʨʤʘʮʽʷè ʪʘ çʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡè) ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʾ, ʙʽʟʥʝʩʫ ʪʘ ʧʨʘʚʘ (ʜʠʩʮʠʧʣʽʥʘ çʆʧʝʨʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠè). ʋʩʽ ʢʣʘʩʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʧʨʦʭʦʜʠʣʠ ʥʘ ʦʩʥʦʚʽ ʚʝʙ-ʩʘʡʪʫ Google-drive. 

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʩʭʝʤʦʶ: 

- ʦʙʨʦʙʢʘ ʚʽʜʧʦʚʽʜʝʡ ʘʥʢʝʪ (ʩʦʨʪʫʚʘʥʥʷ ʜʝʬʝʢʪʥʠʭ ʘʥʢʝʪ); 

- ʫʚʝʜʝʥʥʷ ʜʘʥʠʭ ʫ ʩʧʝʮʽʘʣʴʥʫ ʬʦʨʤʫ ʜʣʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʝʨʝʚʽʨʢʠ; 

- ʨʦʟʨʘʭʫʥʦʢ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ; 

- ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʆʩʪʘʪʦʯʥʠʡ ʪʝʩʪ ʦʮʽʥʶʚʘʣʠ ʟʘ 100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. 

ɸʚʪʦʨ ʨʦʟʨʦʙʠʚ ʤʝʪʦʜʦʣʦʛʽʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ, ʜʝ ʚ ʢʽʥʮʽ ʢʦʞʥʦʛʦ ʟʘʥʷʪʪʷ ʚʩʽ 

ʢʣʘʩʠ ʫʯʥʽʚ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʞʫʨʥʘʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʚʠʱʽʡ ʰʢʦʣʽ ʚʘʞʣʠʚʦʶ ʻ ʧʦʙʫʜʦʚʘ ʷʢʦʤʦʛʘ 

ʷʢʽʩʥʽʰʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʩʪʫʜʝʥʪʦʤ. ɼʣʷ ʮʴʦʛʦ ʧʝʜʘʛʦʛʠ ʨʽʟʥʠʭ 

ʛʘʣʫʟʝʡ ʥʘʤʘʛʘʶʪʴʩʷ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʝʨʰ ʟʘ ʚʩʝ ʮʽʢʘʚʽ ʟʘʥʷʪʪʷ, ʰʫʢʘʶʪʴ ʰʣʷʭʠ ʪʘ ʤʝʪʦʜʠ ʪʦʛʦ, 

ʷʢ ʧʨʦʷʚʠʪʠ ʽʥʪʝʨʝʩ ʩʪʫʜʝʥʪʽʚ ʜʦ ʩʚʦʛʦ ʢʫʨʩʫ. ɯʂʊ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʚôʷʟʘʪʠ ʮʝ ʚʞʝ ʜʘʚʥʦ 

ʥʘʟʨʽʣʝ ʧʠʪʘʥʥʷ. ɿ ʜʦʧʦʤʦʛʦʶ ʥʠʭ ʚʠʢʣʘʜʘʯ ʚ ʦʯʘʭ ʩʪʫʜʝʥʪʘ ʩʪʘʻ ʩʫʯʘʩʥʽʰʠʤ, ʦʙʽʟʥʘʥʠʤ ʫ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʯʠʤ ʟʤʫʰʫʻ ʮʽʥʫʚʘʪʠ ʩʚʦʾ ʩʪʘʨʘʥʥʷ. ʉʪʚʦʨʶʻʪʴʩʷ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ çʚʠʢʣʘʜʘʯ 

ï ʩʪʫʜʝʥʪè. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʞʠʪʪʽ ʩʪʫʜʝʥʪʘ ʻ ʥʝʚʽʜôʻʤʥʠʤʠ ʨʝʯʘʤʠ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ, ʚʦʥʠ 

ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ, ʩʪʚʦʨʶʶʪʴ ʢʦʤʬʦʨʪʥʝ ʽʩʥʫʚʘʥʥʷ ʩʝʨʝʜ ʽʥʰʠʭ 

ʧʽʜʣʽʪʢʽʚ. ʉʴʦʛʦʜʥʽ ʚʦʣʦʜʽʥʥʷ ʩʫʯʘʩʥʠʤ ʛʘʜʞʝʪʦʤ ʥʝ ʻ ʚʝʣʠʢʦʶ ʨʦʟʢʽʰʰʶ. ʂʦʞʝʥ ʪʨʝʪʽʡ 

ʧʨʘʛʥʝ ʜʦ ʢʦʤʫʥʽʢʘʮʽʾ. ʉʪʫʜʝʥʪʠ ʻ ʜʫʞʝ ʘʢʪʠʚʥʠʤʠ ʦʩʦʙʠʩʪʦʩʪʷʤʠ, ʚʦʥʠ ʰʚʠʜʢʦ ʨʝʘʛʫʶʪʴ ʥʘ 

ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʥʠʭ. ɺʦʥʠ ʥʘʤʘʛʘʶʪʴʩʷ ʙʫʪʠ ʚ ʮʝʥʪʨʽ ʚʩʽʭ ʥʦʚʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ɯʊ. ɸʣʝ ʞ ʷʢʽ ʚʦʥʠ, ʩʴʦʛʦʜʥʽʰʥʽ ʩʪʫʜʝʥʪʠ? ʗʢʽ ʞ ʤʦʪʠʚʠ ʚ ʥʠʭ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ?  

ʎʝ ʧʠʪʘʥʥʷ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʢʝʪʠ-ʦʧʠʪʫʚʘʥʥʷ, ʜʝ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʛʨʫʧʘ ʧʠʪʘʥʴ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʫʩʪʘʥʦʚʣʝʥʦ ʤʦʪʠʚʘʮʽʶ ʩʪʫʜʝʥʪʽʚ ʱʦʜʦ ʟʜʦʙʫʪʪʷ ʚʠʱʦʾ 

ʦʩʚʽʪʠ. ʉʝʨʝʜ ʧʠʪʘʥʴ ʙʫʣʠ: çʑʦ ʟʤʫʩʠʣʦ ɺʘʩ ʟʜʦʙʫʚʘʪʠ ʚʠʱʫ ʦʩʚʽʪʫ?è, çʑʦ ʥʘʡʙʽʣʴʰ 

ʧʦʨʦʜʞʫʻ ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ?è, çʗʢʽ ɺʠ ʙʘʯʠʪʝ ʥʝʜʦʦʧʨʘʮʶʚʘʥʥʷ ʚ ʦʨʛʘʥʽʟʘʮʽʾ 
























