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ʐɸʅʆɺʅɯ ʋʏɸʉʅʀʂʀ  

 

ɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʜʠʩʪʘʥʮʽʡʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

 çʈʦʟʚʠʪʦʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ ʽ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ  

ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ 

çɯʊʄ*ʧʣʶʩ ï 2017è ! 

 

ʄʠ ʨʘʜʽ ʚʽʪʘʪʠ ʚʘʩ ʥʘ ʩʪʦʨʽʥʢʘʭ ʟʙʽʨʥʠʢʘ ʤʘʪʝʨʽʘʣʽʚ ɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʜʠʩʪʘʥʮʽʡʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ çɯʊʄ*ʧʣʶʩ ï 2017è !    

ʊʨʘʜʠʮʽʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʾ ʙʝʨʝ ʧʦʯʘʪʦʢ ʫ 2009 ʨʦʮʽ, ʢʦʣʠ ʥʘ ʙʘʟʽ ʬʽʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʥʘʫʢʦʚʮʽ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʢʠ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ ʫ ʪʽʩʥʽʡ ʩʧʽʚʧʨʘʮʽ ʟ ɯʥʩʪʠʪʫʪʦʤ 

ʧʝʜʘʛʦʛʽʢʠ ɸʇʅ ʋʢʨʘʾʥʠ ʪʘ ʅʘʮʽʦʥʘʣʴʥʠʤ ʧʝʜʘʛʦʛʽʯʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʽʤʝʥʽ 

ʄ.ʇ. ɼʨʘʛʦʤʘʥʦʚʘ ʟʘʧʨʦʩʠʣʠ ʢʦʣʝʛ ʦʙʛʦʚʦʨʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ʊʦʜʽ ʫ  ʢʦʥʬʝʨʝʥʮʽʾ ʚʟʷʣʠ ʫʯʘʩʪʴ 

203 ʜʦʩʣʽʜʥʠʢʘ ʟ ʋʢʨʘʾʥʠ, ʈʦʩʽʾ ʪʘ ɹʽʣʦʨʫʩʽʾ. ʉʧʽʣʢʫʚʘʥʥʷ ʚʠʷʚʠʣʦʩʷ ʥʘʩʪʽʣʴʢʠ ʮʽʢʘʚʠʤ 

ʪʘ ʧʣʽʜʥʠʤ, ʱʦ ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʢʦʤʽʪʝʪ ʚʠʨʽʰʠʚ ʥʝ ʪʽʣʴʢʠ ʧʨʦʜʦʚʞʠʪʠ ʜʽʘʣʦʛ, ʘ ʽ 

ʨʦʟʰʠʨʠʪʠ ʢʦʣʦ ʫʯʘʩʥʠʢʽʚ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʥʘʫʢʦʚʮʽʚ, ʤʝʪʦʜʠʩʪʽʚ, ʜʦʩʣʽʜʥʠʢʽʚ ʢʨʽʤ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ, ʱʝ ʽ ʧʨʠʨʦʜʥʠʯʦʛʦ ʥʘʧʨʷʤʢʽʚ. ʊʘʢ ʘʙʨʝʚʽʘʪʫʨʫ çɯʊʄ ï ɯʥʪʝʣʝʢʪ, 

ʊʚʦʨʯʽʩʪʴ, ʄʘʪʝʤʘʪʠʢʘè ʟʘʤʽʥʠʣʘ ʘʙʨʝʚʽʘʪʫʨʘ çɯʊʄ*ʧʣʶʩè. ʇʝʨʰʘ ʜʠʩʪʘʥʮʽʡʥʘ 

ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʢʦʥʬʝʨʝʥʮʽʷ çɯʊʄ*ʧʣʶʩè ʚʽʜʙʫʣʘʩʷ ʫ 2011 ʨʦʮʽ. ʋ ʾʾ ʨʦʙʦʪʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 

178 ʧʨʦʚʽʜʥʠʭ ʚʯʝʥʠʭ, ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ, ʘʩʧʽʨʘʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ, ʚʯʠʪʝʣʽʚ ʽʟ ʋʢʨʘʾʥʠ, 

ɹʽʣʦʨʫʩʽ, ʈʦʩʽʾ. ʋ 2012 ʨʦʮʽ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çɯʊʄ*ʧʣʶʩ ï 2012è, ʫ ʨʦʙʦʪʽ ʷʢʦʾ ʚʟʷʣʠ ʫʯʘʩʪʴ 323 ʜʦʩʣʽʜʥʠʢʠ (ʧʨʝʜʩʪʘʚʥʠʢʠ ʋʢʨʘʾʥʠ, 

ɹʽʣʦʨʫʩʽ, ɹʦʣʛʘʨʽʾ, ʈʦʩʽʾ, ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ɸʤʝʨʠʢʠ). 

ʋ 2014 ʨʦʮʽ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ɯ ʄʽʞʥʘʨʦʜʥʘ ʜʠʩʪʘʥʮʽʡʥʘ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ çɯʊʄ*ʧʣʶʩ ï 2014è. ʋ ʨʦʙʦʪʽ ʢʦʥʬʝʨʝʥʮʽʾ ʚʟʷʣʠ ʫʯʘʩʪʴ 181 ʜʦʩʣʽʜʥʠʢ ʽʟ 

ʋʢʨʘʾʥʠ, ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ɸʤʝʨʠʢʠ, ɹʦʣʛʘʨʽʾ, ɹʽʣʦʨʫʩʽ, ʈʦʩʽʾ. 

ʋ ʨʦʙʦʪʽ ɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 2015 ʨʦʢʫ ʚʟʷʣʦ ʫʯʘʩʪʴ 

242 ʫʯʘʩʥʠʢʠ. ʽʟ ʋʢʨʘʾʥʠ, ɹʽʣʦʨʫʩʽ, ɹʦʣʛʘʨʽʾ, ɯʨʘʢʫ, ʇʦʣʴʱʽ, ʈʦʩʽʾ, ʉʣʦʚʘʯʯʠʥʠ, ʉʧʦʣʫʯʝʥʠʭ 

ʐʪʘʪʽʚ ɸʤʝʨʠʢʠ.  

 ʋ ʮʴʦʤʫ ʨʦʮʽ ʫ ʨʦʙʦʪʽ ɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʜʠʩʪʘʥʮʽʡʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ çɯʊʄ*ʧʣʶʩ ï 2017è ʚʟʷʣʠ ʫʯʘʩʪʴ ʜʦʩʣʽʜʥʠʢʠ ʽʟ ʋʢʨʘʾʥʠ, ɹʽʣʦʨʫʩʽ, 

ʂʘʟʘʭʩʪʘʥʫ, ʈʦʩʽʾ, ʉʝʨʙʽʾ, ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ɸʤʝʨʠʢʠ. ʎʝ ʷʢ ʟʥʘʥʽ ʬʘʭʽʚʮʽ, ʪʘʢ ʽ 

ʤʦʣʦʜʽ ʥʘʫʢʦʚʮʽ ʪʘ ʩʪʫʜʝʥʪʠ, ʷʢʽ ʣʠʰʝ ʧʦʯʠʥʘʶʪʴ ʩʚʦʾ ʧʝʨʰʽ ʢʨʦʢʠ ʫ ʥʘʫʢʦʚʽʡ 

ʜʽʷʣʴʥʦʩʪʽ. ɼʣʷ ʥʘʩ ʚʩʽʭ ʢʦʥʬʝʨʝʥʮʽʷ çɯʊʄ*ʧʣʶʩè  ̒ʤʦʞʣʠʚʽʩʪ ʁʧʦʜʽʣʠʪʠʩʷ ʧʦʛʣʷʜʘʤʠ 

ʥʘ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʦʩʚʽʪʠ.  

ɹʘʞʘʻʤʦ ʚʩʽʤ ʫʯʘʩʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʽʾ ʤʠʨʫ, ʪʚʦʨʯʠʭ ʽʜʝʡ, ʥʘʪʭʥʝʥʥʷ ʫ ʧʨʘʮʽ!  

ʄʠ ʤʦʞʝʤʦ ʤʘʪʠ ʨʽʟʥʽ ʧʦʛʣʷʜʠ, ʘʣʝ ʥʘʩ ʻʜʥʘʻ ʚʟʘʻʤʥʘ ʧʦʚʘʛʘ, ʤʠ ʛʦʚʦʨʠʤʦ 

ʨʽʟʥʠʤʠ ʤʦʚʘʤʠ, ʘʣʝ ʟʘʚʞʜʠ ʟʤʦʞʝʤʦ ʟʥʘʡʪʠ ʩʧʽʣʴʥʫ ʤʦʚʫ! ʅʘʩ ʚʩʽʭ ʦʙôʻʜʥʫʻ 

ʙʘʞʘʥʥʷ ʤʠʨʫ, ʟʘʭʦʧʣʝʥʥʷ ʫʣʶʙʣʝʥʦʶ ʩʧʨʘʚʦʶ, ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʜʫʤʦʢ ʽʥʰʠʭ. 

 
ɿ ʧʦʚʘʛʦʶ 

ʦʨʛʢʦʤʽʪʝʪ ɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʜʠʩʪʘʥʮʽʡʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʈʦʟʚʠʪʦʢ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ ʽ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ çɯʊʄ*ʧʣʶʩ ï2017è 
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ɸ. ɺ. ɸʛʽʰʝʚʘ 

ɼʅɿ çɺʠʱʝ ʧʨʦʬʝʩʽʡʥʝ ʫʯʠʣʠʱʝ ˉ 9 ʤ. ʂʽʨʦʚʦʛʨʘʜè, ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ 

OKN_2@ukr.net 

ʆ. ʄ. ʃʫʥʛʦʣ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɺʠʥʥʠʯʝʥʢʘ, ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ 

lunhol_o_m@ukr.net 

ɸʛʽʰʝʚʘ ɸ.ɺ., ʃʫʥʛʦʣ ʆ.ʄ. 

GOOGLE ʌʆʈʄʀ ʗʂ ɿɸʉɯɹ ʊɽʉʊʆɺʆɻʆ ʂʆʅʊʈʆʃʖ ɿʅɸʅʔ ʋʏʅɯɺ ɿ ʌɯɿʀʂʀ 

 

ɿʘʛʘʣʴʥʘ ʩʠʪʫʘʮʽʷ ʚ ʋʢʨʘʾʥʽ ʫ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʥʘ ʟʘʜʦʚʽʣʴʥʦʶ, 

ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ ʂʦʥʮʝʧʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ [1]. ʋ ʟʘʢʦʥʽ ʚʽʜʧʦʚʽʜʥʦ ʚʢʘʟʘʥʽ ʦʩʥʦʚʥʽ 

ʥʘʧʨʷʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʦʩʚʽʪʠ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʦʨʤ ʽ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʪʘ 

ʪʝʩʪʫʚʘʥʥʷ. ɺʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʦʩʚʽʪʠ ʥʘ ʚʠʱʦʤʫ 

ʨʽʚʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʚʽʪʦʚʠʭ ʚʠʤʦʛ. ʉʝʨʝʜ ʥʠʭ ï ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʪʦʱʦ [1]. 

ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ ʜʦʩʣʽʜʞʫʚʘʣʠ: ɺʦʚʢʦʪʨʫʙ ɺ.ʇ., ɻʘʡ ʅ.ʆ., ʃʘʟʘʨʝʥʢʦ ɼ.ʉ., 

ʉʘʜʦʚʠʡ ʄ.ɯ., ʉʣʦʙʦʜʷʥʠʢ ʆ.ɺ. [4], ʉʫʭʦʚʽʨʩʴʢʘ ʃ.ʇ., ʊʨʠʬʦʥʦʚʘ ʆ.ʄ. ʡ ʽʥ. ɺʠʩʦʢʦ ʦʮʽʥʶʶʯʠ ʟʥʘʯʝʥʥʷ 

ʧʨʘʮʴ ʚʠʱʝ ʚʢʘʟʘʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʤʠ ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʥʘʧʨʷʤʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʩʝʨʚʽʩʽʚ 

ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ ʻ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʠʤ.  

ʆʜʥʠʤ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʦʬʽʩʥʦʛʦ ʧʘʢʝʪʫ Google Docs, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ on-line 

ʬʦʨʤʠ ʪʘ ʦʧʠʪʫʚʘʥʥʷ ʻ Google ʬʦʨʤʠ. ɿʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ Google ʬʦʨʤ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ: ʚʠʢʣʘʜʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʥʫʪʠ ʚʽʜʧʦʚʽʜʽ ʫʯʥʽʚ ʧʦʽʤʝʥʥʦ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʜʘʪʠ ʽ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʥʷ, ʦʧʨʘʮʴʦʚʘʥʝ ʥʘ ʟʘʥʷʪʪʽ ʘʙʦ ʚ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ; ʽʩʥʫʻ ʧʨʷʤʠʡ ʽ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʠʢʣʘʜʘʯʝʤ 

ʡ ʫʯʥʝʤ; ʤʦʞʣʠʚʝ ʘʨʭʽʚʥʝ ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʟʚʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʾʭ 

ʧʝʨʝʜʘʯʽ; ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʽ ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʦʧʘʥʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʶ ʥʘʚʯʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʡ 

ʢʦʨʠʛʫʚʘʥʥʷ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟ ʬʽʟʠʢʠ [3]. ʈʝʘʣʽʟʘʮʽʷ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ Google ʬʦʨʤ 

ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʪʘʢʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʟʘʣʫʯʠʪʠ ʫʯʥʽʚ: ʟʙʽʨ, 

ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʬʽʟʠʯʥʽ ʦʙ'ʻʢʪʠ ʘʙʦ ʷʚʠʱʘ; ʚʟʘʻʤʦʜʽʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟ 

ʧʨʦʛʨʘʤʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʧʨʠʧʫʩʢʘʻ ʦʙʤʽʥ ʪʝʢʩʪʦʚʠʤʠ ʟʘʧʠʪʘʤʠ ʽ ʚʽʜʧʦʚʽʜʷʤʠ; ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ 

ʢʦʥʪʨʦʣʴ ʨʝʟʫʣʴʪʘʪʽʚ ʟʥʘʥʴ, ʪʝʩʪʫʚʘʥʥʷ ʪʦʱʦ. ɿʘʟʥʘʯʝʥʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʯʥʷʤʠ, ʚʠʢʣʘʜʘʯʘʤʠ ʽ ʟʘʩʦʙʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ ʽ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʬʽʟʠʢʠ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʚ ʫʯʥʷ ʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʤʘʻ ʙʫʪʠ ʙʫʜʴ ʷʢʠʡ ʟ ʚʠʜʽʚ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʟ ʧʽʜʢʣʶʯʝʥʥʷʤ ʜʦ ʤʝʨʝʞʽ Internet: ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ, ʥʦʫʪʙʫʢ, ʥʝʪʙʫʢ, ʤʦʙʽʣʴʥʠʡ 

ʪʝʣʝʬʦʥ, ʩʤʘʨʪʬʦʥ, ʧʣʘʥʰʝʪ ʪʦʱʦ. 

ʅʘ ʫʨʦʢʘʭ ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ (ʜʘʣʽ ï ɿʋʅ), ʫʨʦʢʘʭ-

ʧʨʘʢʪʠʢʫʤʘʭ; ʫʨʦʢʘʭ ʧʝʨʝʚʽʨʢʠ ɿʋʅ ʥʘ ʝʪʘʧʽ ʘʢʪʫʘʣʽʟʘʮʽʾ ʨʘʥʽʰʝ ʚʠʚʯʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʠ ʨʝʢʦʤʝʥʜʫʻʤʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʦʜʥʦʨʽʜʥʽ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʟʘʢʨʠʪʦʾ ʬʦʨʤʠ ʟ ʤʥʦʞʠʥʥʠʤ ʚʠʙʦʨʦʤ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʥʝ ʤʝʥʰʝ ʪʨʴʦʭ, ʘʣʝ ʥʝ ʙʽʣʴʰʝ ʧôʷʪʠ ʤʦʞʣʠʚʠʭ ʚʽʜʧʦʚʽʜʝʡ, ʩʝʨʝʜ ʷʢʠʭ ʻ ʣʠʰʝ ʦʜʥʘ ʧʨʘʚʠʣʴʥʘ. ʊʝʩʪʫʚʘʥʥʷ 

ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʽ, ʪʘʢ ʽ ʛʨʫʧʦʚʽ (ʧʦ ʜʚʘ, ʤʘʢʩʠʤʫʤ ʪʨʠ ʫʯʥʽ). ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʪʘʢʠʭ ʪʝʩʪʦʚʠʭ 

ʟʘʚʜʘʥʴ ʟ ʬʽʟʠʢʠ ʜʣʷ ʝʪʘʧʫ ʘʢʪʫʘʣʽʟʘʮʽʾ ʨʘʥʽʰʝ ʚʠʚʯʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʠ ʜʦʪʨʠʤʫʻʤʦʩʴ ʥʘʩʪʫʧʥʠʭ ʧʨʘʚʠʣ: 

ʧʠʪʘʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʧʨʦʩʪʠʤʠ ʡ ʟʨʦʟʫʤʽʣʠʤʠ; ʧʠʪʘʥʥʷ ʩʢʣʘʜʘʻʤʦ ʙʝʟ ʧʦʜʚʽʡʥʦʛʦ ʪʣʫʤʘʯʝʥʥʷ; ʚʘʨʽʘʥʪʠ 

ʚʽʜʧʦʚʽʜʝʡ ʤʘʶʪʴ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʩʪʠʩʣʠʤʠ; ʪʽʣʴʢʠ ʦʜʠʥ ʚʘʨʽʘʥʪ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʻ ʧʨʘʚʠʣʴʥʠʤ; 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʦʜʥʝ ʟʘʧʠʪʘʥʥʷ ʥʝ ʥʘʜʘʻ ʢʣʶʯ ʜʦ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʽʥʰʽ ʟʘʧʠʪʘʥʥʷ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʧʝʨʝʣʽʯʝʥʽ 

ʧʨʘʚʠʣʘ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʠʪʠ ʨʽʚʝʥʴ ʟʥʘʥʴ ʟ ʪʝʤʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʧʨʦʛʘʣʠʥʠ ʫ ʟʥʘʥʥʷʭ ʟʘ 

ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ. ʇʝʨʝʚʽʨʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʦ, ʦʩʢʽʣʴʢʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʚʠʢʣʘʜʘʯ 

ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʥʫʪʠ ʚʽʜʧʦʚʽʜʽ ʚ ʪʘʙʣʠʮʽ ʘʙʦ ʫ ʬʦʨʤʽ. ɿʙʝʨʝʞʝʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ 

ʜʦʟʚʦʣʷʻ ʙʘʯʠʪʠ ʾʭ ʫ ʭʨʦʥʦʣʦʛʽʯʥʦʤʫ ʧʦʨʷʜʢʫ ʚ ʤʽʨʫ ʥʘʜʭʦʜʞʝʥʥʷ [2].  

ʅʘ ʪʘʢʠʭ ʝʪʘʧʘʭ ʫʨʦʢʫ, ʷʢ ʘʢʪʫʘʣʽʟʘʮʽʷ ʨʘʥʽʰʝ ʚʠʚʯʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʘʢʨʽʧʣʝʥʥʷ ʚʠʚʯʝʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʪʝʩʪʫ ʤʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʥʝʩʢʣʘʜʥʽ ʪʠʧʠ ʧʠʪʘʥʴ Google ʬʦʨʤ: çʆʜʠʥ ʟʽ 

ʩʧʠʩʢʫè ï ʫʯʝʥʴ ʦʙʠʨʘʻ ʦʜʠʥ ʚʘʨʽʘʥʪ ʚʽʜʧʦʚʽʜʽ ʟ ʜʝʢʽʣʴʢʦʭ. ʇʨʘʚʠʣʴʥʠʡ ʚʘʨʽʘʥʪ ʚʽʜʧʦʚʽʜʽ ʚʽʜʤʽʯʘʻʤʦ ʪʘ 

ʦʮʽʥʶʻʤʦ ʥʝʦʙʭʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʙʘʣʽʚ ʫ ʤʝʥʶ çʅʘʣʘʰʪʫʚʘʥʥʷ-ʊʝʩʪʠ-ʅʘʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʟʘ 

ʚʽʜʧʦʚʽʜʽ ʡ ʚʚʽʤʢʥʫʪʠ ʘʚʪʦʤʘʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷè. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʩʧʠʩʫʚʘʥʥʶ ʚʩʪʘʥʦʚʣʶʻʤʦ ʧʨʘʧʦʨʝʮʴ 

ʥʘʚʧʨʦʪʠ ʢʦʤʘʥʜʠ çʇʝʨʝʤʽʰʘʪʠ ʚʽʜʧʦʚʽʜʽè. ʊʠʧ ʧʠʪʘʥʥʷ çʊʝʢʩʪè ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʥʘʜʘʥʥʷ ʢʦʨʦʪʢʦʾ 

ʚʽʜʧʦʚʽʜʽ. ʄʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʡʦʛʦ ʥʘ ʧʦʯʘʪʢʫ ʪʝʩʪʫʚʘʥʥʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʫʯʥʷ. ʇʠʪʘʥʥʷ 

ʨʦʙʠʤʦ ʦʙʦʚôʷʟʢʦʚʠʤ, ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʤʽʪʠʚʰʠ ʮʝ ʫ ʧʨʘʚʦʤʫ ʥʠʞʥʴʦʤʫ ʢʫʪʢʫ, ʪʦʜʽ ʫʯʝʥʴ ʥʝ ʟʤʦʞʝ 

ʚʽʜʧʨʘʚʠʪʠ ʬʦʨʤʫ, ʥʝ ʚʽʜʧʦʚʽʚʰʠ ʥʘ ʥʴʦʛʦ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʫʨʦʢʫ ʧʝʨʝʚʽʨʢʠ ɿʋʅ ʘʙʦ ʫʨʦʢʫ ʣʽʢʚʽʜʘʮʽʾ ʧʨʦʛʘʣʠʥ ʫ ɿʋʅ ʙʽʣʴʰʝ ʯʘʩʫ ʚʽʜʚʦʜʠʪʴʩʷ 

ʥʘ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʥʘʥʴ ʟ ʪʝʤʠ, ʪʦʤʫ ʩʪʨʫʢʪʫʨʘ ʧʠʪʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰ 
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ʩʢʣʘʜʥʦʶ: çʂʽʣʴʢʘ ʟʽ ʩʧʠʩʢʫè ï ʫʯʝʥʴ ʤʦʞʝ ʦʙʨʘʪʠ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʽ; çʐʢʘʣʘè ï ʫʯʝʥʴ ʦʙʠʨʘʻ 

ʚʽʜʧʦʚʽʜʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʠʬʨʦʚʫ ʰʢʘʣʫ; çʉʽʪʢʘè ï ʫʯʝʥʴ ʦʙʠʨʘʻ ʧʝʚʥʽ ʪʦʯʢʠ ʚ ʩʽʪʮʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʩʪʦʚʧʮʽʚ ʽ ʨʷʜʢʽʚ; çʊʝʢʩʪ ( ʘʙʟʘʮ)è - ʫʯʝʥʴ ʚʧʠʩʫʻ ʨʦʟʛʦʨʥʫʪʫ ʚʽʜʧʦʚʽʜʴ; çʉʧʠʩʦʢ, ʱʦ ʚʠʧʘʜʘʻè ï ʫʯʝʥʴ 

ʚʠʙʠʨʘʻ ʦʜʠʥ ʚʘʨʽʘʥʪ ʟ ʨʦʟʢʨʠʚʥʦʛʦ ʤʝʥʶ ï ʪʘʢʽ ʧʠʪʘʥʥʷ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢʱʦ ʚʘʨʽʘʥʪʠ 

ʚʽʜʧʦʚʽʜʝʡ ʤʽʩʪʷʪʴ ʨʦʟʛʦʨʥʫʪʫ ʯʠ ʦʙôʻʤʥʫ ʚʽʜʧʦʚʽʜʴ. ʋʯʝʥʴ ʙʘʯʠʪʴ ʧʝʨʝʜ ʩʦʙʦʶ ʧʠʪʘʥʥʷ, ʦʙʠʨʘʻ ʚʽʨʥʫ ʥʘ 

ʡʦʛʦ ʜʫʤʢʫ ʚʽʜʧʦʚʽʜʴ ʽ ʧʨʦʚʦʜʝ ʘʥʘʣʽʟ ʙʝʟ ʥʘʜʣʠʰʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʝʜ ʦʯʠʤʘ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʯʽʪʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʣʽʜʫʚʘʥʥʷ ʝʪʘʧʽʚ. ʂʦʞʥʠʡ 

ʪʘʢʠʡ ʝʪʘʧ ʩʢʣʘʜʘʶʪʴ ʟʘʚʜʘʥʥʷ ʧʝʚʥʦʛʦ ʪʠʧʫ ʟ ʚʫʟʴʢʦ ʦʙʤʝʞʝʥʦʶ ʤʝʪʦʶ ʚʠʢʦʥʘʥʥʷ. ʇʝʨʰʠʤʠ ʚʠʢʦʥʫʶʪʴ 

ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʨʽʚʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʢʦʥʘʣʝ ʬʦʨʤʫʚʘʥʥʷ ʦʜʠʥʠʮʴ ʟʥʘʥʴ: ʦʢʨʝʤʠʭ 

ʬʽʟʠʯʥʠʭ ʧʦʥʷʪʴ, ʟʘʣʝʞʥʦʩʪʝʡ, ʚʣʘʩʪʠʚʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ. ɺʘʨʪʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ 

ʱʦ ʜʣʷ ʧʦʚʥʦʪʠ ʦʭʦʧʣʝʥʥʷ ʩʫʪʥʦʩʪʽ ʢʦʞʥʦʾ ʦʜʠʥʠʮʽ ʟʥʘʥʴ ʥʝʦʙʭʽʜʥʦ ʢʦʞʥʦʤʫ ʫʯʥʝʚʽ ʚʠʢʦʥʘʪʠ ʤʽʥʽʤʫʤ 

ʪʨʠ ʟʘʚʜʘʥʥʷ. ɸʥʘʣʦʛʽʯʥʫ ʤʝʪʫ ʧʝʨʝʩʣʽʜʫʻ ʚʠʢʦʥʘʥʥʷ ʯʘʩʪʠʥʠ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ, ʭʘʨʘʢʪʝʨʥʠʭ 

ʧʝʨʝʥʝʩʝʥʥʷʤ ʩʬʦʨʤʦʚʘʥʠʭ ʨʘʥʽʰʝ ʟʥʘʥʴ ʥʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ. 

ʄʘʶʯʠ ʩʧʨʘʚʫ ʟ Google ʬʦʨʤʘʤʠ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʤʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʮʝ ʟʨʫʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʡ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʪʘ ʚ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ, ʦʩʢʽʣʴʢʠ: ʽʩʥʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʛʦ ʪʠʧʫ ʧʠʪʘʥʴ ʟ ʽʣʶʩʪʨʘʮʽʷʤʠ, ʧʝʨʝʤʽʰʫʚʘʪʠ ʾʭ ʤʽʞ ʩʦʙʦʶ ʪʘ ʤʽʥʷʪʠ ʤʽʩʮʷʤʠ 

ʚʽʜʧʦʚʽʜʽ; ʟʘʚʞʜʠ ʻ ʜʦʩʪʫʧ ʜʦ ʪʝʩʪʫ ʜʣʷ ʡʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ ʯʠ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʚʠʢʣʘʜʘʯ ʘʚʪʦʤʘʪʠʯʥʦ ʦʪʨʠʤʫʻ ʟʚʽʪʠ ʫ ʟʨʫʯʥʦʤʫ ʜʣʷ ʥʴʦʛʦ ʚʘʨʽʘʥʪʽ; 

ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʧʨʘʚʠʪʠ ʪʝʩʪ ʧʦʰʪʦʶ, ʘʙʦ ʦʧʫʙʣʽʢʫʚʘʪʠ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ; ʥʝʤʘʻ ʦʙʤʝʞʝʥʴ ʥʘ 

ʢʽʣʴʢʽʩʪʴ ʧʠʪʘʥʴ ʘʙʦ ʚʽʜʧʦʚʽʜʝʡ. ʄʠ ʚʠʜʽʣʠʣʠ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ Google ʬʦʨʤ ʥʘ ʫʨʦʢʘʭ 

ʬʽʟʠʢʠ: ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʫʯʥʽʚ; ʪʨʝʥʫʚʘʣʴʥʽ ʪʝʩʪʠ; ʚʽʢʪʦʨʠʥʠ; ʦʨʛʘʥʽʟʘʮʽʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚ 

ʛʨʫʧʘʭ; ʩʘʤʦʦʮʽʥʢʘ; ʨʝʬʣʝʢʩʽʷ; ʨʦʟʨʦʙʢʘ ʘʥʢʝʪʠ ʪʦʱʦ.  

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʂʦʥʮʝʧʮʽʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ̔ ʥʬʦʨʤʘʪʠʟʘʮʽʾ: ɼʦʢʫʤʝʥʪ 75/98-ʚʨ/ ɺʝʨʭʦʚʥʘ ʈʘʜʘ ʋʢʨʘʾʥʠ. ï ʆʬʽʮ. 

ʚʠʜ. ï ʂʠʾʚ: ʆʬʽʮʽʡʥʠʡ ʚʽʩʥʠʢ ʋʢʨʘʾʥʠ, 1998. - ˉ10, 15 ʩ., ʩʪʘʪʪʷ 376 ï (ɿʘʢʦʥ ʋʢʨʘʾʥʠ). 

2. ʃʠʪʚʠʥʝʥʢʦ ʆ.ɺ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʩʪʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ Google ʬʦʨʤ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 

ʆʣʴʛʘ ɺʘʣʝʥʪʠʥʽʚʥʘ ʃʠʪʚʠʥʝʥʢʦ // ʊʝʭʥʦʣʦʛʽʷ ʬʘʭʦʚʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ: ʪʝʩʪʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʫ 

ʩʫʯʘʩʥʽʡ ʰʢʦʣʽ: ʦʙʣ. ʥʘʫʢ.-ʧʨʘʢʪ. ɯʥʪʝʨʥʝʪ-ʢʦʥʬ. (ɯʍ ʍʤʫʨʽʚʩʴʢʽ ʯʠʪʘʥʥʷ), 21-25 ʞʦʚʪʥʷ 2013 ʨʦʢʫ: ʤʘʪ. 

ʢʦʥʬ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: http://timso.koippo.kr.ua/hmura9/64-2/. 

3. ʅʦʩʝʥʢʦ ʊ.ɯ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʩʝʨʚʽʩʫ Google ʛʨʫʧʠ ʚ ʥʘʚʯʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ/ 

ʊ.ɯ. ʅʦʩʝʥʢʦ// ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ. ï ˉ6. ï 2010. ï ʉ. 97-100. 

4. ʉʣʦʙʦʜʷʥʠʢ ʆ.ɺ. ɺʠʢʦʨʠʩʪʘʥʥʷ Google ʩʝʨʚʽʩʽʚ ʜʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]/ ʆ.ɺ. ʉʣʦʙʦʜʷʥʠʢ // ɿʚʽʪʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ɯʥʩʪʠʪʫʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅɸʇʅ ʋʢʨʘʾʥʠ ɯɯʊɿʅ ʅɸʇʅ ʋʢʨʘʾʥʠ, 19 ʙʝʨʝʟʥʷ 2015 ʨ.: ʤʘʪ. ʢʦʥʬ. ï 

ʂʠʾʚ, 2015. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: http://lib.iitta.gov.ua/11179/ 

 

ɸʥʦʪʘʮʽʷ. ɸʛʽʰʝʚʘ ɸ. ɺ., ʃʫʥʛʦʣ ʆ. ʄ. Google ʬʦʨʤʠ ʷʢ ʟʘʩʽʙ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʫʯʥʽʚ 

ʟ ʬʽʟʠʢʠ. ɸʚʪʦʨʘʤʠ ʦʙˇʨʫʥʪʦʚʘʥʘ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ Google ʬʦʨʤ ʧʨʠ ʥʘʚʯʘʥʥʽ ʬʽʟʠʢʠ, ʚʠʜʽʣʝʥʽ ʡ 

ʦʧʠʩʘʥʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʟʘʣʫʯʠʪʠ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʪʘ ʚ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ ʧʨʠ ʨʦʙʦʪʽ ʟ Google 

ʬʦʨʤʘʤʠ. ʆʩʥʦʚʥʫ ʫʚʘʛʫ ʚ ʨʦʙʦʪʽ ʘʢʮʝʥʪʦʚʘʥʦ ʥʘ ʤʦʞʣʠʚʦʩʪʷʭ ʪʘ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʪʚʦʨʝʥʥʷ 

ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ Google ʬʦʨʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʫʯʥʽʚ ʟ ʬʽʟʠʢʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʦʩʚʽʪʠ, Google ʬʦʨʤʠ, ʬʽʟʠʢʘ, ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ, ʪʝʩʪ.  

 

ɸʥʥʦʪʘʮʠʷ. ɸʛʠʰʝʚʘ ɸ. ɺ., ʃʫʥʛʦʣ ʆ. ʅ. Google ʬʦʨʤʳ ʢʘʢ ʩʨʝʜʩʪʚʦ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʷ 

ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʧʦ ʬʠʟʠʢʝ. ɸʚʪʦʨʘʤʠ ʦʙʦʩʥʦʚʘʥʦ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Google ʬʦʨʤ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʬʠʟʠʢʠ, ʚʳʜʝʣʝʥʳ ʠ ʦʧʠʩʘʥʳ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʧʨʠʚʣʝʯʴ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ ʠ ʚʦ 

ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ ʧʨʠ ʨʘʙʦʪʝ ʩ Google ʬʦʨʤʘʤʠ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʨʘʙʦʪʝ ʘʢʮʝʥʪʠʨʦʚʘʥʦ ʥʘ 
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Summary. Ahisheva A. V., Lunhol O. M. Google forms as a means of test control of pupils knowledge 

of physics. The authors justified the ease of use of Google forms in teaching physics, allocated and describes the 

types of activities that you can involve pupils in lessons and during extracurricular activities when working with 

Google forms. The main attention is accented on the features and main characteristics creating and using Google 

forms for monitoring procedure of knowledge of pupils. 

Key words: informatization of education, Google forms, physics, knowledge control, test. 
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ɻ. ʄ. ɸʣʻʢʩʻʻʚʘ 
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ɸʣʻʢʩʻʻʚʘ ɻ.ʄ. 

ʈʆɿʈʆɹʂɸ ɽʃɽʂʊʈʆʅʅʆɻʆ ɯʅʊɽʈʅɽʊ-ʈɽʉʋʈʉʋ  

ɿ ʋʇʈɸɺʃɯʅʅʗ ʅɸɺʏɸʃʔʅʀʄ ɿɸʂʃɸɼʆʄ  

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ ʟʘʩʦʙʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ ʫ ʟʚôʷʟʢʫ ʽʟ ʧʦʪʨʝʙʦʶ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʚ ʛʘʣʫʟʽ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʠ [1]. ʊʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ ʜʦʚʦʜʠʪʴ, ʱʦ ʫʩʧʽʰʥʘ ʜʽʷʣʴʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ʚ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ, ʦʩʦʙʠʩʪʽʩʥʠʭ ʽ ʜʽʣʦʚʠʭ ʷʢʦʩʪʝʡ ʡʦʛʦ ʢʝʨʽʚʥʠʢʘ. ʊʦʤʫ ʚ ʮʝʡ 

ʧʨʦʮʝʩ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʤʝʨʝʞʝʚʽ, ʷʢʽ 

ʥʘʙʫʚʘʶʪʴ ʟʥʘʯʥʦʛʦ ʪʝʤʧʫ ʧʦʰʠʨʝʥʥʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʫʧʨʘʚʣʽʥʩʴʢʦʾ, ʦʩʚʽʪʥʴʦʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

[2]. ʐʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤ ʟʚôʷʟʢʫ ʚʝʜʫʪʴ ʜʦ ʩʪʘʥʦʚʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʫʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʦʩʚʽʪʠ ʤʦʣʦʜʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʷʛʥʝʥʴ ʽ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʘ 

ʷʢ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ, ʥʘʚʯʘʣʴʥʦʛʦ ʪʘ ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʩʦʙʫ ʩʧʨʠʷʻ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʠʢ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ (ʅɿ) [3].  

ʇʨʦʬʝʩʽʡʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʝʨʽʚʥʠʢʽʚ ʅɿ ʫ ʧʨʘʢʪʠʯʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʧʨʘʚʣʽʥʥʽ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ ʻ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʠ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʾʾ ʨʦʟʚʠʪʢʫ. ʇʨʦʪʝ ʾʾ ʷʢʽʩʪʴ ʩʘʤʝ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʬʝʩʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʧʝʨʝʚʘʞʥʦʾ 

ʙʽʣʴʰʦʩʪʽ ʢʝʨʽʚʥʠʢʽʚ ʅɿ ʱʝ ʥʝ ʜʦʩʪʘʪʥʴʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʜʝʨʞʘʚʠ. ɺʩʝ ʮʝ 

ʧʨʦʝʮʠʨʫʻʪʴʩʷ ʥʘ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʢʝʨʫʚʘʥʥʷ.  

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʫ ʟ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ 

ʟʘʢʣʘʜʦʤ. 

ʉʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʤʝʨʝʞʝʚʽ ʪʝʭʥʦʣʦʛʽʾ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴ ʷʢʽʩʪʴ 

ʥʘʦʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʨʠʟʚʦʜʝ ʜʦ ʦʜʥʽʻʾ ʽʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʷʢ ʽʥʪʝʨʘʢʪʠʚʥʘ ʤʦʞʣʠʚʽʩʪʴ: ʫʯʘʩʥʠʢʠ 

ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʤʦʞʫʪʴ ʧʽʜʩʪʨʦʶʚʘʪʠ ʧʽʜ ʩʝʙʝ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʘ 

ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʘʧʠʪʠ, ʨʝʛʫʣʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʜʦʜʘʚʘʪʠ ʧʦʚʪʦʨʝʥʥʷ ʪʘ ʽʥʰʽ 

ʧʘʨʘʤʝʪʨʠ. ʊʘʢʠ ʯʠʥʥʠʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʧʨʠʩʪʦʩʦʚʫʶʯʠ ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʘʙʦ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʽʜ ʚʣʘʩʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʜʽʙʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʪʦʱʦ. ɸ ʮʝ ʜʦʟʚʦʣʷʻ ʚ ʧʝʚʥʠʭ ʤʝʞʘʭ 

ʢʝʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʻʶ. ɸʣʝ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ - ʷʢ ʩʢʣʘʜʦʚʫ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʭʦʜʽʚ ʚ ʫʧʨʘʚʣʽʥʥʽ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ. 

ɺ ʩʚʦʾʡ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʬʘʭʽʚʮʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʤʝʨʝʞʝʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ɯʥʪʝʨʥʝʪ, ʷʢ ʦʜʠʥ ʽʟ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʽʚ ʦʩʚʽʪʠ. ʂʦʨʠʩʪʫʶʯʠʩʴ ʡʦʛʦ ʧʦʩʣʫʛʘʤʠ, 

ʚʩʽ ʫʯʘʩʥʠʢʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟʜʽʡʩʥʶʶʪʴ ʧʦʰʫʢ ʽ ʦʧʨʘʮʴʦʚʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʥʝ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʧʨʦʛʨʘʤʠ, ʘʣʝ ʡ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤ. ʄʦʞʣʠʚʦʩʪʽ 

ɯʥʪʝʨʥʝʪʫ ʤʘʡʞʝ ʥʝʦʙʤʝʞʝʥʽ, ʪʦʤʫ ʤʘʡʙʫʪʥʽ ʬʘʭʽʚʮʽ ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ʙʫʜʴ-

ʷʢʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ, ʤʘʶʯʠ ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʫ ʙʫʜʴ-ʢʦʣʠ ʽ ʫ ʙʫʜʴ-ʜʝ, ʪʘʢʠʤ ʯʠʥʦʤ ʥʘʚʯʘʪʠʩʷ ʜʠʩʪʘʥʮʽʡʥʦ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʧʨʘʚʣʽʥʥʽ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ ʚʧʣʠʚʘʻ ʥʘ 

ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʥʘʚʯʘʥʥʷ: ʻ ʧʦʪʨʝʙʘ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʨʽʚ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʩʫʩʧʽʣʴʩʪʚʽ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ; ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʚʠʚʘʶʯʠʭ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ; ʟʜʽʡʩʥʶʚʘʪʠ ʪʚʦʨʯʫ ʩʘʤʦʨʝʘʣʽʟʘʮʽʶ ʦʩʦʙʠʩʪʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʢʝʨʽʚʥʠʢʘ ʅɿ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʚʠʜʘʭ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʦʩʚʦʻʥʥʷ, ʧʝʨʝʜʘʯʫ ʽ ʩʪʚʦʨʝʥʥʷ ʮʽʥʥʦʩʪʝʡ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ. ʊʦʤʫ ʷʢʽʩʥʘ ʫʧʨʘʚʣʽʥʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʢʝʨʽʚʥʠʢʽʚ ʅɿ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʟʘ 

ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʘ 

ʥʘʡʯʘʩʪʽʰʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʅɿ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ.  

ɿʘ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʛʣʦʙʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠʟʚʽʚ ʜʦ 

ʧʨʦʥʠʢʥʝʥʥʷ ʾʭ ʫ ʩʬʝʨʫ ʦʩʚʽʪʠ: ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʠʙʽʨ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʪʘ ʧʨʦʛʨʘʤ. ʋ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ ʟʤʽʥʠ-

ʣʦʩʴ ʧʦʥʷʪʪʷ ʥʘʚʯʘʥʥʷ: ʫʤʽʥʥʷ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ, ʦʪʨʠʤʫʚʘʪʠ ʾʾ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʞʝʨʝʣ ʧʦʩʪʫʧʘʻʪʴʩʷ 

ʤʽʩʮʝʤ ʟʘʩʚʦʻʥʥʶ ʟʥʘʥʴ. ʇʝʜʘʛʦʛʠ ʫʩʚʽʜʦʤʣʶʶʪʴ, ʱʦ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʧʦʩʪʨʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʛʣʦʙʘʣʴʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ. ʇʨʦʮʝʩ ʤʦʜʝʨʥʽʟʘʮʽʾ ʅɿ 

ʟʥʘʯʥʦ ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʛʦʪʦʚʥʦʩʪʽ ʢʝʨʽʚʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ɯʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʫʧʨʘʚʣʽʥʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʟʜʽʡʩʥʶʚʘʪʠ ʫʩʚʽʜʦʤʣʝʥʫ, ʧʨʦʜʫʤʘʥʫ ʧʦʣʽʪʠʢʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ɯʂʊ ʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ ʅɿ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ.  

ʉʫʯʘʩʥʘ ʦʩʚʽʪʘ ʚʠʤʘʛʘʻ ʷʢʦʤʦʛʘ ʰʠʨʰʦʛʦ ʟʘʣʫʯʝʥʥʷ ʧʝʨʝʜʦʚʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʜʦʚʝʣʠ ʩʚʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʘʥʽ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʨʠʥʦʢ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ 

ʧʦʪʨʝʙʘʤʠ ʚʠʧʫʩʢʥʠʢʽʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʫ ʧʽʜʚʠʱʝʥʥʽ ʾʭ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ. ʎʝ ʤʦʞʣʠʚʦ ʟʘʩʦʙʘʤʠ 

ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʩʪʚʦʨʝʥʥʷ ʰʢʽʣʴʥʦʛʦ ɯʥʪʝʨʥʝʪ ʨʝʩʫʨʩʫ (ʜʘʣʽ ʰʢʽʣʴʥʠʡ ʩʘʡʪ), ʷʢʝ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ, 

ʥʘʩʘʤʧʝʨʝʜ, ʥʝ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʫ ʧʨʦʙʣʝʤʫ, ʘ ʷʢ ʧʨʦʙʣʝʤʫ ʰʢʽʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʊʦʤʫ ʧʦʯʠʥʘʪʠ ʧʦʪʨʽʙʥʦ 

ʟ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʝʡ, ʩʪʨʫʢʪʫʨʠ ʡ ʚʤʽʩʪʫ, ʱʦ ʢʝʨʫʚʘʪʠʤʝʪʴʩʷ ʚʠʢʣʶʯʥʦ ʪʠʤʠ, ʭʪʦ ʟʘʡʤʘʻʪʴʩʷ ʨʦʟʨʦʙʢʦʶ 
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ʩʪʨʘʪʝʛʽʾ ʽ ʪʘʢʪʠʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʬʦʨʤʫʻ ʡʦʛʦ ʧʦʣʽʪʠʢʫ ʪʘ ʛʨʦʤʘʜʩʴʢʫ ʜʫʤʢʫ. ʊʝʭʥʽʯʥʘ ʩʢʣʘʜʦʚʘ 

ʰʢʽʣʴʥʦʛʦ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʫ - ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʧʦʧʦʚʥʝʥʥʷ, ʦʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʩʘʡʪʫ ʥʝʦʙʭʽʜʥʦ ʧʽʜʽʙʨʘʪʠ 

ʪʘʢʫ ʩʠʩʪʝʤʫ, ʚ ʷʢʽʡ ʟʤʦʞʝ ʨʦʟʽʙʨʘʪʠʩʷ ʥʘʚʽʪʴ ʰʢʦʣʷʨ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʦʨʫʯʠʪʠ ʚʝʜʝʥʥʷ ʩʘʡʪʫ ʤʦʞʥʘ 

ʥʝ ʦʜʥʦʤʫ ʚʯʠʪʝʣʶ ʽʥʬʦʨʤʘʪʠʢʠ, ʘ ʢʽʣʴʢʦʤ ʤʦʜʝʨʘʪʦʨʘʤ ʚʽʜʨʘʟʫ. ʅʘʧʨʠʢʣʘʜ, ʭʪʦʩʴ ʽʟ ʧʝʜʘʛʦʛʽʚ ʘʙʦ ʫʯʥʽʚ 

ʙʫʜʝ ʜʦʜʘʚʘʪʠ ʥʦʚʠʥʠ ʰʢʦʣʠ, ʢʽʣʴʢʘ ʣʶʜʝʡ ʟʤʦʞʫʪʴ ʢʝʨʫʚʘʪʠ ʬʦʨʫʤʦʤ, ʢʦʞʝʥ ʚʯʠʪʝʣʴ ʙʫʜʝ ʧʫʙʣʽʢʫʚʘʪʠ 

ʜʦʧʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ ʟʽ ʩʚʦʛʦ ʧʨʝʜʤʝʪʘ, ʚʢʘʟʫʚʘʪʠ ʢʦʨʠʩʥʫ ʣʽʪʝʨʘʪʫʨʫ ʽ ʧʦʩʠʣʘʥʥʷ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʩʽʭ ʮʠʭ 

ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ ʚʽʜʧʦʚʽʜʥʫ CMS ʜʣʷ ʨʦʟʨʦʙʢʠ ʰʢʽʣʴʥʦʛʦ ʩʘʡʪʫ (ʧʨʦʛʨʘʤʫ 

ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʝʥʪʦʤ ʘʙʦ, ʢʘʞʫʯʠ ʧʨʦʩʪʠʤʠ ʩʣʦʚʘʤʠ, ʜʚʠʞʦʢ). ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʅɿ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ: ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʝʜʝʥʥʷ ʚʝʙ-ʞʫʨʥʘʣʽʚ; ʩʠʩʪʝʤʠ ʚʽʢʽ-ʝʥʮʠʢʣʦʧʝʜʽʡ; 

ʩʠʩʪʝʤʠ ʟʙʝʨʝʞʝʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʚʝʙ-ʨʝʩʫʨʩʽʚ; ʩʠʩʪʝʤʠ ʩʪʚʦʨʝʥʥʷ ʥʴʶʩ-ʧʦʨʪʘʣʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʚʠʩʚʽʪʣʝʥʥʷ ʧʦʜʽʡ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜ, ʘ ʪʘʢʦʞ ʜʣʷ ʘʥʦʥʩʽʚ, ʦʛʦʣʦʰʝʥʴ, ʪʦʱʦ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʦʧʠʩʘʥʦʛʦ, ʤʦʞʥʘ ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʩʘʡʪʫ ʥʝ 

ʧʦʪʨʽʙʥʦ ʚʠʪʨʘʯʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ ʥʘ ʚʠʚʯʝʥʥʷ ʚʝʙ-ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʥʝʪ-ʩʘʡʪʽʚ. ʇʽʜʭʽʜ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚʤʽʩʪʦʤ, ʟʤʝʥʰʫʻ ʨʽʚʝʥʴ 

ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ, ʱʦʙʠ ʚʩʽ ʙʘʞʘʶʯʽ ʤʦʛʣʠ ʚʩʪʫʧʠʪʠ ʚ ʥʦʚʠʡ ʚʽʢ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʽ 

ʤʘʣʠ ʙʠ ʧʨʠ ʮʴʦʤʫ ʧʦʚʥʦʮʽʥʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ: ʦʨʛʘʥʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ ʟʘʩʦʙʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʨʠʢʣʘʜʽ ʨʦʟʨʦʙʢʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʫ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʜʘʯʽ ʨʦʟʰʠʨʝʥʥʷ ʦʩʚʽʪʥʽʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʯʥʦʛʦ ʪʘ ʟʘʦʯʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʪʘ 

ʧʝʜʘʛʦʛʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʜʠʜʘʢʪʠʯʥʦʶ ʪʘ ʤʝʪʦʜʠʯʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʽʚ, ʧʨʦʚʝʜʝʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʟʙʦʨʽʚ, ʩʝʤʽʥʘʨʽʚ, ʢʦʥʢʫʨʩʽʚ, ʛʦʣʦʚʥʠʤ ʟʘʩʦʙʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ ʪʦʱʦ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɸʥʜʨʠʷʥʦʚʘ ʆ.ɻ., ʇʦʞʠʜʘʝʚʘ ɿ.ʃ., ʉʘʤʳʣʢʠʥʘ ʅ.ʅ. ʆʧʳʪ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʚʥʫʪʨʠʰʢʦʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ // ʀʥʬʦʨʤʘʪʠʢʘ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ. ï 2002. ï ˉ2. ï ʉ. 61-63.  

2. ɹʘʣʠʢ ʅ. ʈ. ʌʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʢʫʨʩʫ çʉɯʊ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽè ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʥʝʧʨʦʬʽʣʴʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ɺʝʙ 2.0 / ʅ. ʈ. ɹʘʣʠʢ, ɻ. ʇ. ʐʤʠʛʝʨ 

// ʅʘʫʢʦʚʽ ʟʘʧʠʩʠ. ʉʝʨʽʷ: ʇʝʜʘʛʦʛʽʢʘ. ï 2010 ï ˉ1. ï ʉ. 140-146. 

3. ɻʨʠʛʦʨ ʆ. ʆ. ɽ-ɭʚʨʦʧʘ ï ʧʨʽʦʨʠʪʝʪʥʠʡ ʥʘʧʨʷʤʦʢ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʉʦʶʟʫ // ʉʪʘʪʠʩʪʠʢʘ ʋʢʨʘʾʥʠ. ï 2002. ï ˉ 4. ï ʉ. 66 - 69. 

 

ɸʥʦʪʘʮʽʷ. ɸʣʻʢʩʻʻʚʘ ɻ. ʄ. ʈʦʟʨʦʙʢʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʫ ʟ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ 

ʟʘʢʣʘʜʦʤ. ʈʦʟʢʨʠʚʘʶʪʴʩʷ ʜʝʷʢʽ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʩʘʤʝ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʮʝʩʽ ʦʨʛʘʥʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ. 

 

ɸʥʥʦʪʘʮʠʷ. ɸʣʝʢʩʝʝʚʘ ɸ. ʅ. ʈʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʫʯʝʙʥʳʤ ʟʘʚʝʜʝʥʠʝʤ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʘ ʠʤʝʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ 

ʟʘʚʝʜʝʥʠʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʧʨʘʚʣʝʥʠʝ ʫʯʝʙʥʳʤ ʟʘʚʝʜʝʥʠʝʤ. 

 

Summary. Alekseeva G. Development of electronic internet resource management schools. Disclosed 

are some of the practical aspects of the use of educational technologies, namely, information and network 

technologies in the process of educational institution management. 

Key words: modern educational technology, educational institution management. 

 

ʄ. ɻ. ɸʬʘʥʘʩʴʝʚ  

ɾʝʪʳʩʫʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʀʣʴʷʩʘ ɾʘʥʩʫʛʫʨʦʚʘ, ʛ. ʊʘʣʜʳʢʦʨʛʘʥ, ʂʘʟʘʭʩʪʘʥ 

mendren97@mail.ru  

   ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʗʢʠʤʯʫʢ ʅ. ɺ. 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ɸʬʘʥʘʩʴʝʚ ʄ.ɻ. 
ʆʉʅʆɺʅʓɽ ʇʋʊʀ ʇʆɺʓʐɽʅʀʗ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʆɺ 

 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʨʘ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʦʪʨʘʪʠʣʠ ʤʥʦʛʦ ʫʩʠʣʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ, ʢʦʪʦʨʳʤʠ ʤʳ 

ʧʦʣʴʟʫʝʤʩʷ ʢʘʞʜʳʡ ʨʘʟ, ʚʢʣʶʯʘʷ ʢʦʤʧʴʶʪʝʨ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʝʯʴ ʧʦʡʜʝʪ ʦ ʬʫʥʢʮʠʷʭ, ʢʦʪʦʨʳʝ 

ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ. 

ʇʨʦʛʨʘʤʤʥʳʝ ʠʥʩʪʨʫʢʮʠʠ (ʢʦʤʘʥʜʳ) ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʭʝʤʘʤʠ, ʥʘʟʳʚʘʝʤʳʤʠ 

ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʙʣʦʢʘʤʠ ʠʣʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʊʝʨʤʠʥ ʩʫʧʝʨʩʢʘʣʷʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 



ɯɯ ʄʽʞʥʘʨʦʜʥʘ ʜʠʩʪʘʥʮʽʡʥʘ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
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ʦʟʥʘʯʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʙʣʦʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʮʝʥʪʨʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʩʦʨʫ ʚʳʧʦʣʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʠʥʩʪʨʫʢʮʠʡ ʟʘ ʦʜʠʥ ʤʘʰʠʥʥʳʡ ʪʘʢʪ (ʮʠʢʣ). ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʮʝʩʩʦʨʝ 

Pentium Pro ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʢʦʥʚʝʡʝʨʘ (ʠʭ ʥʘʟʳʚʘʶʪ çUè ʠ çVè).  

ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʢʦʤʘʥʜʳ ʠ ʛʝʥʝʨʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʣʦʞʥʳʭ ʩʝʨʠʡ ʧʝʨʝʢʣʶʯʝʥʠʡ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚʥʫʪʨʠ ʩʘʤʦʛʦ ʢʨʠʩʪʘʣʣʘ ʧʨʦʮʝʩʩʦʨʘ (ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ 

ʣʶʙʦʡ ʜʨʫʛʦʡ ʣʦʛʠʯʝʩʢʦʡ ʤʠʢʨʦʩʭʝʤʳ). ʇʝʨʚʳʝ ʧʨʦʮʝʩʩʦʨʳ ʚʳʧʦʣʥʷʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʜʥʫ ʢʦʤʘʥʜʫ 

ʟʘ ʜʨʫʛʦʡ. ʂʘʞʜʘʷ ʢʦʤʘʥʜʘ ʚʳʙʠʨʘʣʘʩʴ ʠʟ ʧʘʤʷʪʠ ʠ ʧʦʣʥʦʩʪʴʶ ʚʳʧʦʣʥʷʣʘʩʴ, ʟʘʪʝʤ ʚʳʙʠʨʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ 

ʢʦʤʘʥʜʘ. ʆʙʨʘʙʦʪʢʘ ʤʦʛʣʘ ʟʘʥʠʤʘʪʴ ʥʝʩʢʦʣʴʢʦ ʤʘʰʠʥʥʳʭ ʪʘʢʪʦʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʘʥʜʳ). ʇʨʦʩʪʳʝ 

ʢʦʤʘʥʜʳ ʤʦʛʣʠ ʚʳʧʦʣʥʷʪʴʩʷ ʟʘ 2 ʠʣʠ 3 ʪʘʢʪʘ, ʘ ʩʣʦʞʥʳʝ ʢʦʤʘʥʜʳ ʪʨʝʙʦʚʘʣʠ ʜʣʷ ʩʚʦʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʪ 2 

ʜʦ 7 ʪʘʢʪʦʚ [1]. 

ʂʦʥʚʝʡʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ (ʢʦʤʘʥʜʥʳʡ ʢʦʥʚʝʡʝʨ) ʧʦʟʚʦʣʷʝʪ ʥʘʯʠʥʘʪʴ ʦʙʨʘʙʦʪʢʫ ʩʣʝʜʫʶʱʝʡ ʢʦʤʘʥʜʳ 

ʝʱʝ ʜʦ ʦʢʦʥʯʘʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʟʘ ʦʜʠʥ 

ʤʘʰʠʥʥʳʡ ʪʘʢʪ ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʦʤʘʥʜ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚ ʢʘʞʜʳʡ ʪʘʢʪ ʚ ʢʦʥʚʝʡʝʨʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʢʦʤʘʥʜ. ʂʦʥʚʝʡʝʨʥʳʡ 

ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʛʨʫʟʢʫ ʦʧʝʨʘʮʠʦʥʥʳʭ ʙʣʦʢʦʚ, ʥʝ ʟʘʥʷʪʳʭ ʦʙʨʘʙʦʪʢʦʡ ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʚʳʜʘʚʘʪʴ ʚ ʢʘʞʜʦʤ ʪʘʢʪʝ ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ ʪʦʣʴʢʦ ʦʜʥʦʡ 

ʢʦʤʘʥʜʳ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʦʮʝʩʩʦʨʳ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʘʥʜ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʝ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʵʪʠʭ ʢʦʤʘʥʜ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ ʚʝʪʚʣʝʥʠʝ 

ʧʨʦʛʨʘʤʤʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʯʘʩʪʴ ʫʞʝ ʟʘʛʨʫʞʝʥʥʳʭ ʚ ʢʦʥʚʝʡʝʨ ʢʦʤʘʥʜ ʥʝ ʜʦʣʞʥʘ ʙʳʣʘ 

ʠʩʧʦʣʥʷʪʴʩʷ. ʊʘʢʦʝ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʧʨʦʛʨʘʤʤ ʚʙʣʠʟʠ ʢʦʤʘʥʜ ʫʩʣʦʚʥʳʭ ʧʝʨʝʭʦʜʦʚ ï ʛʜʝ 

ʧʨʦʚʝʨʷʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʫʩʣʦʚʠʝ, ʠ ʜʘʣʴʥʝʡʰʝʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʚʝʨʢʠ ʚʳʧʦʣʥʝʥʠʷ 

ʵʪʦʛʦ ʫʩʣʦʚʠʷ (ʫʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ ʚ ʣʶʙʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ). ɺʝʪʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʢʦʥʚʝʡʝʨʘ ʢʦʤʘʥʜ, ʧʦʩʢʦʣʴʢʫ ʥʝʪ ʛʘʨʘʥʪʠʠ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ 

ʙʫʜʝʪ ʜʘʣʝʝ ʚʳʧʦʣʥʷʪʴʩʷ ʣʠʥʝʡʥʦ (ʪ.ʝ. ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʢʦʤʘʥʜʘ ʧʝʨʝʭʦʜʘ ʥʘ ʜʨʫʛʫʶ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ). 

ʄʝʥʝʝ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝè ʧʨʦʮʝʩʩʦʨʳ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʢʦʥʚʝʡʝʨ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʙʫʜʝʪ ʠʟʚʝʩʪʝʥ 

ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʨʢʠ ʫʩʣʦʚʠʷ ʚʝʪʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʘʜʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɹʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʳʝ ʧʨʦʮʝʩʩʦʨʳ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ ʦʙʨʘʙʘʪʳʚʘʪʴ ʢʦʥʚʝʡʝʨ ʢʦʤʘʥʜ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ 

ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʜʦʣʞʠʪʩʷ ʙʝʟ ʚʝʪʚʣʝʥʠʷ [2]. 

ɽʱʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʧʨʦʮʝʩʩʦʨʳ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʚʝʪʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

(ʩ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʡ ʪʦʯʥʦʩʪʴʶ) ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʝʜʳʜʫʱʝʡ ʠʩʪʦʨʠʠ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ 

ʧʨʦʛʨʘʤʤʳ. ʄʝʭʘʥʠʟʤ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʝʨʝʭʦʜʦʚ ʫʣʫʯʰʘʝʪ ʦʙʨʘʙʦʪʢʫ ʚʝʪʚʣʝʥʠʡ ʧʨʦʛʨʘʤʤʳ. 

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʥʝʙʦʣʴʰʘʷ ʢʵʰ-ʧʘʤʷʪʴ, ʥʘʟʳʚʘʝʤʘʷ ʮʝʣʝʚʳʤ ʙʫʬʝʨʦʤ ʚʝʪʚʣʝʥʠʡ. 

ʂʦʛʜʘ ʧʨʦʮʝʩʩʦʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʢʦʤʘʥʜʫ ʧʝʨʝʭʦʜʘ, ʪʦ ʦʥ ʟʘʧʦʤʠʥʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʝʡ ʚ ʵʪʦʡ ʧʘʤʷʪʠ. 

ɽʩʣʠ ʧʨʦʮʝʩʩʦʨ ʚ ʩʣʝʜʫʶʱʠʡ ʨʘʟ ʚʩʪʨʝʪʠʪ ʵʪʫ ʢʦʤʘʥʜʫ ʧʝʨʝʭʦʜʘ, ʪʦ ʦʥ ʤʦʞʝʪ ʫʞʝ çʜʦʛʘʜʘʪʴʩʷè (ʥʘ ʦʩʥʦʚʝ 

ʟʘʧʠʩʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ) ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʪʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʚ ʵʪʦʤ ʤʝʩʪʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʢʦʥʚʝʡʝʨ ʠ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ. 

ɼʘʞʝ ʩʘʤʳʡ ʙʳʩʪʨʳʡ ʧʨʦʮʝʩʩʦʨ ʚʳʧʦʣʥʷʝʪ ʢʦʤʘʥʜʳ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝʧʨʘʚʠʣʴʥʦ ʠʣʠ ʥʝʵʬʬʝʢʪʠʚʥʦ ʥʘʧʠʩʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ 

ʩʥʠʞʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʜʘʞʝ ʭʦʨʦʰʦ ʥʘʧʠʩʘʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʫʭʫʜʰʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʪʨʘʥʩʣʷʮʠʠ ʚ ʤʘʰʠʥʥʳʝ ʢʦʤʘʥʜʳ. ʄʝʪʦʜ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʮʝʩʩʦʨʫ ʦʮʝʥʠʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜ ʧʨʦʛʨʘʤʤʳ ʠ çʚʳʙʠʨʘʪʴè ʣʫʯʰʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʢʦʤʘʥʜ. ʅʘʧʨʠʤʝʨ, ʢʦʤʘʥʜʘ 2 ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʨʘʥʴʰʝ ʦʢʦʥʯʘʥʠʷ 

ʦʙʨʘʙʦʪʢʠ ʢʦʤʘʥʜʳ 1. ʈʝʟʫʣʴʪʘʪʳ ʞʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ʇʨʠ ʥʝʛʨʘʤʦʪʥʦʤ ʥʘʧʠʩʘʥʠʠ ʧʨʦʛʨʘʤʤʳ ʪʘʢʦʝ 

ʚʳʙʦʨʦʯʥʦʝ ʧʝʨʝʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʢʦʤʘʥʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʮʝʩʩʦʨʫ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ ʨʝʩʫʨʩʳ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʄʝʪʦʜʠʢʘ ʧʝʨʝʠʤʝʥʦʚʘʥʠʷ ʨʝʛʠʩʪʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʦʙʨʘʙʦʪʢʠ ʢʦʤʘʥʜ ʨʘʟʣʠʯʥʳʤʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʙʣʦʢʘʤʠ, ʧʳʪʘʶʱʠʤʠʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʨʝʛʠʩʪʨʳ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʜʦʚʦʣʴʩʪʚʦʚʘʪʴʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʘʙʦʨʦʤ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʥʘʙʦʨʦʚ ʨʝʛʠʩʪʨʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʥʳʤ ʦʧʝʨʘʮʠʦʥʥʳʤ ʙʣʦʢʘʤ ʨʘʙʦʪʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʙʝʟ 

ʥʝʥʫʞʥʳʭ ʧʨʠʦʩʪʘʥʦʚʦʢ ʚ ʨʘʙʦʪʝ ʢʦʥʚʝʡʝʨʘ. ɹʫʬʝʨʘ ʟʘʧʠʩʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʙʫʜʫʪ ʦʧʷʪʴ ʧʝʨʝʧʠʩʘʥʳ ʚ ʨʝʛʠʩʪʨʳ ʠʣʠ ʚ ʧʘʤʷʪʴ. 

ʏʝʤ ʙʦʣʴʰʝ ʙʫʬʝʨʦʚ ʟʘʧʠʩʠ, ʪʝʤ ʙʦʣʴʰʝ ʢʦʤʘʥʜ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʢʦʥʚʝʡʝʨʦʚ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʦʛʨʘʤʤ (ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʧʨʝʟʝʥʪʘʮʠʡ ʠ 

ʪ.ʧ.) ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʥʪʝʥʩʠʚʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʩʪʘʣʦ ʥʝ ʭʚʘʪʘʪʴ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʘ. 

ɺʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʪʠ 

ʦʧʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 10% ʦʙʲʝʤʘ ʧʨʦʛʨʘʤʤʳ, ʠʭ ʚʳʧʦʣʥʝʥʠʝ ʟʘʥʠʤʘʣʦ ʜʦ 90% ʚʨʝʤʝʥʠ. 

ʂʦʤʧʘʥʠʠ Intel ʠ AMD ʩʪʘʣʠ ʩʦʩʪʷʟʘʪʴʩʷ ʚ ʩʦʟʜʘʥʠʠ ʣʫʯʰʠʭ çʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʨʘʩʰʠʨʝʥʠʡè ʜʣʷ ʩʚʦʠʭ 

ʧʨʦʮʝʩʩʦʨʦʚ. 

ʄʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʩʪʴ ð ʵʪʦ ʤʝʪʦʜʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʩʩʦʨʦʚ ʚ ʦʜʥʦʡ 

ʩʠʩʪʝʤʝ. ʀʜʝʷ ʩʦʩʪʦʠʪ ʚ ʫʜʚʦʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭ ʧʨʦʮʝʩʩʦʨʦʚ 
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ʚʤʝʩʪʦ ʦʜʥʦʛʦ, ʠʣʠ ʧʦʚʳʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ 4 ʨʘʟʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 4-ʭ ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʪ.ʜ. ʅʘ 

ʧʨʘʢʪʠʢʝ ʜʝʣʦ ʦʙʩʪʦʠʪ ʥʝ ʪʘʢ ʧʨʦʩʪʦ, ʥʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʩʪʴ ʫʣʫʯʰʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʩʪʠ ʛʣʘʚʥʳʡ 

ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

 ʇʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʳ. ʉʠʩʪʝʤʥʘʷ ʧʣʘʪʘ ʜʦʣʞʥʘ ʨʘʩʧʦʣʘʛʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʦʨʥʳʤʠ ʨʘʟʲʝʤʘʤʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʘ ʢʦʤʧʣʝʢʪ 

ʤʠʢʨʦʩʭʝʤ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. 

 ʇʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʮʝʩʩʦʨʘ. ʇʨʦʮʝʩʩʦʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʚ 

ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤʘʭ. ɼʣʷ ʧʦʜʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʟʘ 

ʧʦʤʦʱʴʶ ʢ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʠʩʪʝʤʥʫʶ ʧʣʘʪʫ. 

 ʇʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʄʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʠʩʪʝʤʳ ʦʙʩʣʫʞʠʚʘʶʪ 

ʪʘʢʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʢʘʢ Windows NT/2000/XP ʠʣʠ UNIX. Windows 98 ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʩʪʴ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʮʝʩʩʦʨ ʤʦʛ ʨʘʙʦʪʘʪʴ ʚ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʚ ʨʝʞʠʤʝ SMP, ʦʥ 

ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʡ ʧʨʦʪʦʢʦʣ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙ ʦʙʱʝʥʠʷ ʧʨʦʮʝʩʩʦʨʦʚ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩ ʩʠʩʪʝʤʥʳʤ ʢʦʤʧʣʝʢʪʦʤ ʤʠʢʨʦʩʭʝʤ. ʇʨʦʮʝʩʩʦʨʳ Intel ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʪʦʢʦʣ SMP ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çɸʈ1ʉè, ʘ ʢʦʤʧʣʝʢʪʳ ʤʠʢʨʦʩʭʝʤ Intel, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʩʪʴ, 

ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʪʦʢʦʣʘ. ʇʨʦʪʦʢʦʣ APIC ʷʚʣʷʝʪʩʷ ʧʘʪʝʥʪʦʚʘʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ 

ʢʦʤʧʘʥʠʠ Intel. ʇʦʵʪʦʤʫ ʭʦʪʷ ʧʨʦʮʝʩʩʦʨʳ AMD ʠ Cyrix ʠ ʷʚʣʷʶʪʩʷ ʩʦʚʤʝʩʪʠʤʳʤʠ ʩ ʧʨʦʮʝʩʩʦʨʘʤʠ Intel, 

ʦʥʠ ʥʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʧʨʦʪʦʢʦʣ ʚ SMP-ʢʦʥʬʠʛʫʨʘʮʠʷʭ. ʂʦʤʧʘʥʠʠ AMD ʠ Cyrix ʨʘʟʨʘʙʦʪʘʣʠ ʩʚʦʡ 

ʩʦʙʩʪʚʝʥʥʳʡ SMP-ʧʨʦʪʦʢʦʣ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʆʨʝʧʈ1ʉè [3]. 

ʕɺʄ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʥʘʯʠʥʘʷ ʩ 50-ʭ ʛʦʜʦʚ. ʇʨʝʞʜʝ ʵʪʦ ʙʳʣʠ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ʠ 

ʜʦʨʦʛʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʣʠʰʴ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʢʨʫʧʥʳʭ ʬʠʨʤʘʭ. ʈʘʟʤʝʨʳ ʠ 

ʬʦʨʤʘ ʮʠʬʨʦʚʳʭ ʕɺʄ ʥʝʫʟʥʘʚʘʝʤʦ ʠʟʤʝʥʠʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʘʟʳʚʘʝʤʳʭ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʤʠ. 

ɹʫʜʫʱʝʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ ʩʚʷʟʘʥʦ ʩʝʛʦʜʥʷ ʩ ʜʚʫʤʷ ʥʦʚʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ï 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʢʚʘʥʪʦʚʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʕʪʠ ʧʦʢʘ ʝʱʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʩʘʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʤʦʣʝʢʫʣ ʠ 

ʜʘʞʝ ʩʫʙʘʪʦʤʥʳʭ ʯʘʩʪʠʮ: ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʜʦʣʞʥʳ ʩʣʫʞʠʪʴ ʥʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʮʝʧʠ, ʢʘʢ ʩʝʡʯʘʩ, ʘ 

ʧʦʣʦʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʘʪʦʤʦʚ ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ. ɽʩʣʠ "ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ" 
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ɺ. ʄ. ɹʘʟʫʨʽʥ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

ɻʣʫʭʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 ʽʤʝʥʽ ʆʣʝʢʩʘʥʜʨʘ ɼʦʚʞʝʥʢʘ, ʤ. ɻʣʫʭʽʚ 
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ɹʘʟʫʨʽʥ ɺ.ʄ. 

ɼʀʉʊɸʅʎɯʁʅɯ ʂʋʈʉʀ ʗʂ ɿɸʉɯɹ ʆʇʊʀʄɯɿɸʎɯɰ ʅɸɺʏɸʅʅʗ 

ʆɹôɭʂʊʅʆ-ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʇʈʆɻʈɸʄʋɺɸʅʅʗ ʋ ɺʀʑʆʄʋ ʅɸɺʏɸʃʔʅʆʄʋ ɿɸʂʃɸɼɯ 

 

ʋ ʥʘʰ ʯʘʩ ʥʘʙʫʣʠ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʇʨʦʙʣʝʤʘʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʄ.ʇ. ʄʘʟʫʨʘ, ʄ.ʃ. ʗʥʦʚʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʮʽʚ [4; 5; 6]. 

ɼʠʩʪʘʥʮʽʡʥʘ ʦʩʚʽʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ [3]. ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʤʘʻ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤ ʦʯʥʠʤ ʪʘ ʟʘʦʯʥʠʤ ʥʘʚʯʘʥʥʷʤ, ʧʨʦʪʝ 

ʤʘʻ ʽ ʩʚʦʾ ʥʝʜʦʣʽʢʠ. ɿʦʩʝʨʝʜʠʤʦʩʷ ʥʘ ʦʩʦʙʣʠʚʦʩʪʷʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ 

ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʤʦʞʣʠʚʦʩʪʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ çE-Olympè [1] ʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ çʇʨʦʛʨʘʤʫʚʘʥʥʷ Prometeusè [2]. 

ʉʝʨʪʠʬʽʢʦʚʘʥʠʡ ʢʫʨʩ çʇʨʦʛʨʘʤʫʚʘʥʥʷ Prometeusè ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʥʘʚʯʘʥʥʷ ʦʩʥʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʤʦʚʦʶ ʉ++. ʆʩʢʽʣʴʢʠ ʜʘʥʠʡ ʢʫʨʩ ʩʝʨʪʠʬʽʢʦʚʘʥʠʡ, ʪʦ ʡʦʛʦ ʷʢʽʩʪʴ ʥʝ ʧʽʜʣʷʛʘʻ ʩʫʤʥʽʚʫ.  

ɼʘʥʠʡ ʜʠʩʪʘʥʮʽʡʥʠʡ ʢʫʨʩ ʤʘʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ: 

1. ʉʠʩʪʝʤʘ ʧʝʨʝʚʽʨʢʠ ʘʥʘʣʽʟʫʻ ʥʝ ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ, ʘ ʾʾ ʩʪʨʫʢʪʫʨʫ. 

2. ɺʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʟʘʚʜʘʥʥʷ ʤʦʞʣʠʚʝ ʣʠʰʝ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʣʦ ʫʩʧʽʰʥʦ ʚʠʢʦʥʘʥʝ ʧʦʧʝʨʝʜʥʻ. 

3. ɼʘʥʠʡ ʢʫʨʩ ï ʮʽʣʽʩʥʠʡ. ʂʦʞʥʘ ʥʘʩʪʫʧʥʘ ʪʝʤʘ ʣʦʛʽʯʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʧʦʧʝʨʝʜʥʴʦʶ. 

ʇʨʦʪʝ ʧʨʦʭʦʜʞʝʥʥʷ ʢʫʨʩʫ ʧʦʚôʷʟʘʥʦ ʟ ʧʝʚʥʠʤʠ ʩʢʣʘʜʥʦʱʘʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʾʭ ʜʝʪʘʣʴʥʽʰʝ. 

1. ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʟʢʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʧʨʦʩʪʠʭ ʟʘʚʜʘʥʴ ʜʦ ʩʢʣʘʜʥʠʭ. 

ɼʣʷ ʧʨʦʛʨʘʤʽʩʪʘ-ʧʦʯʘʪʢʽʚʮʷ ʮʝ ʚʠʢʣʠʢʘʻ ʥʝʨʦʟʫʤʽʥʥʷ. 

2. ɿʘʚʜʘʥʥʷ, ʧʨʦʧʦʥʦʚʘʥʽ ʜʦ ʚʠʢʦʥʘʥʥʷ, ʦʭʦʧʣʶʶʪʴ ʟʥʘʯʥʠʡ ʟʘ ʦʙʩʷʛʦʤ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʧʨʦʪʝ 

ʢʦʞʥʘ ʪʝʤʘ ʧʨʦʨʦʙʣʝʥʘ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʝʜʦʩʪʘʪʥʴʦ. ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʚʠʚʯʝʥʥʷ ʦʧʝʨʘʪʦʨʽʚ ʫʤʦʚʠ, 

ʮʠʢʣʫ ʪʘ ʽʥʰʠʭ ʜʦʮʽʣʴʥʦ ʨʦʟʙʠʪʠ ʧʦ ʨʽʟʥʠʤ ʪʝʤʘʤ. 

3. ʆʜʥʫ ʽ ʪʫ ʞ ʩʘʤʫ ʟʘʜʘʯʫ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ. ʇʨʦʪʝ ʫʯʝʥʴ ʥʝ 

ʤʦʞʝ ʧʝʨʝʡʪʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʟʘʚʜʘʥʥʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʚʠʢʦʥʘʻ ʧʦʪʦʯʥʝ ʟʘʚʜʘʥʥʷ ʪʘʢ, ʷʢ ʨʝʢʦʤʝʥʜʫʻ 

ʚʠʢʣʘʜʘʯ. ɯ ʙʽʣʴʰʝ ʥʽʷʢ. ʊʦʤʫ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʟʘ ʟʨʘʟʢʦʤ, ʥʝ 

ʩʧʦʥʫʢʘʶʯʠ ʫʯʥʷ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʧʝʨʝʜʙʘʯʝʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʢʦʤʧôʶʪʝʨ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ, 

ʜʦʜʘʪʢʦʚʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʮʝ ʚʠʢʣʠʢʘʻ ʜʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʧʦʪʫʞʥʦʩʪʽ ʢʦʤʧôʶʪʝʨʘ. ɼʘʥʠʡ ʬʘʢʪ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʝʜʦʣʽʢʦʤ. 

5. ʂʫʨʩʦʤ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʦʛʨʘʤʘʭ ʤʦʚʦʶ ʉ++ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʙʽʙʣʽʦʪʝʢ. ʋ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʥʘʙʦʨʽ ʙʽʙʣʽʦʪʝʢ ʉ++ ʮʽ ʙʽʙʣʽʦʪʝʢʠ ʟʘʟʚʠʯʘʡ ʚʽʜʩʫʪʥʽ. ʊʦʤʫ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʶʚʘʪʠ 

ʧʨʦʛʨʘʤʠ ʥʘ ʦʜʥʦʤʫ ʟ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʦʤʧʽʣʷʪʦʨʽʚ ʉ++ ʟ ʪʠʤ, ʱʦʙ ʧʦʪʽʤ ʧʝʨʝʚʽʨʷʪʠ ʾʭ ʥʘ 

ʩʝʨʚʝʨʽ ï ʩʠʩʪʝʤʘ ʧʝʨʝʚʽʨʢʠ ʧʦʢʘʟʫʻ ʧʦʤʠʣʢʫ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʘʤʝ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʢʫʨʩʫ çʇʨʦʛʨʘʤʫʚʘʥʥʷ Prometeusè ʟʥʘʯʥʦ 

ʫʩʢʣʘʜʥʶʶʪʴ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʚʦʶ ʉ++.  

ɼʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʪʘʢʦʞ ʧʦʨʪʘʣ çE-

Olympè. ʇʨʦʪʝ ʦʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʜʘʥʦʛʦ ʧʦʨʪʘʣʫ ï ʦʨʛʘʥʽʟʘʮʽʷ ʧʦʛʣʠʙʣʝʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ 

ʰʢʦʣʽ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʫʯʥʽʚ ʜʦ ʦʣʽʤʧʽʘʜ. ɼʦ ʧʝʨʝʚʘʛ ʜʘʥʦʛʦ ʢʫʨʩʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʪʘʢʽ:  

1. ʄʦʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʉ++, Free Pascal, Java, Delphi). 

2. ɺʠʩʥʦʚʦʢ ʧʨʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʟʘʜʘʯʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʚôʷʟʢʫ, ʘ ʥʝ ʟʘ ʪʝʢʩʪʦʤ 

ʧʨʦʛʨʘʤʠ. 

3. ʄʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʢʣʘʜʘʯʝʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʨʘʻʢʪʦʨʽʾ ʥʘʚʯʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ 

ʫʯʥʷ. 

4. ʅʘʷʚʥʽʩʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʥʽ ʘʣʛʦʨʠʪʤʽʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

5. ʆʮʽʥʶʚʘʥʥʷ ʢʦʞʥʦʾ ʟʘʜʘʯʽ ʟʘ ʢʽʣʴʢʦʤʘ ʢʨʠʪʝʨʽʷʤʠ. 

6. ʅʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʝʩʪʽʚ ʜʣʷ ʢʦʞʥʦʾ ʟʘʜʘʯʽ. 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʜʘʥʦʛʦ ʧʦʨʪʘʣʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ: 

1. ɺʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʥʦʾ ʧʦʙʫʜʦʚʠ ʢʫʨʩʫ (ʧʨʦʪʝ ʧʦʨʪʘʣ ʽ ʥʝ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʮʴʦʛʦ). 

2. ɺʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʫ ʛʨʫʧʘʭ. 

ʇʦʧʨʠ ʚʢʘʟʘʥʽ ʥʝʜʦʣʽʢʠ, ʧʦʨʪʘʣ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʫʯʘʩʥʠʢʽʚ ʟ ʋʢʨʘʾʥʠ ʽ ʢʨʘʾʥ 

ʉʅɼ. ʎʝ ʦʜʥʦʟʥʘʯʥʦ ʛʦʚʦʨʠʪʴ ʧʨʦ ʡʦʛʦ ʮʽʥʥʽʩʪʴ ʽ ʘʢʪʫʘʣʴʥʽʩʪʴ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʠʩʪʫʧʘʶʯʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ ʢʦʞʥʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʫʤʦʚʠ ʥʘʚʯʘʥʥʷ ʫ ʢʦʞʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ. ʅʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʘʢʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ:  

1. ɼʦʙʽʨ ʩʠʩʪʝʤʠ ʟʘʜʘʯ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʪʷʭ ʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʽʚ ʟʘʟʚʠʯʘʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʢʣʘʜʘʯʘ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʽʩʥʫʶʯʽ ʨʝʩʫʨʩʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʤʦʞʥʘ ʦʙʤʝʞʝʥʦ.  



çɯʊʄ*ʧʣʶʩ ï 2017è, ʤ. ʉʫʤʠ 
.                                                                                                                                                                                                                                 . 

15 

2. ɿʘʜʘʯʥʠʡ ʧʽʜʭʽʜ ʫ ʚʠʚʯʝʥʥʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʧʨʦʩʪʽʰʠʭ. ʊʦʤʫ ʫ ʚʠʚʯʝʥʥʽ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʡʦʛʦ.  

3. ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʣʴʥʦ-

ʧʦʰʠʨʶʚʘʥʽ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʽ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʣʽʜ ʨʦʟʨʦʙʣʷʪʠ ʩʘʤʝ ʜʣʷ 

ʪʘʢʠʭ ʩʝʨʝʜʦʚʠʱ. 

4. ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʥʝ ʣʠʰʝ 

ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ, ʚʠʚʝʜʝʥʽ ʧʨʦʛʨʘʤʦʶ, ʘ ʡ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʠ, ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʝʢʨʘʥʥʦʛʦ ʬʦʨʤʠ ʽ 

ʧʦʙʫʜʦʚʘ ʧʨʦʛʨʘʤʠ. ʊʦʤʫ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʜʘʯʥʠʡ ʧʽʜʭʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʜʦʮʽʣʴʥʦ. 

5. ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʜʦʮʽʣʴʥʦ ʨʦʟʨʦʙʠʪʠ ʜʝʪʘʣʴʥʽ ʽʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʧʦʢʨʦʢʦʚʦ ʧʨʦʮʝʩ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʠ. ʇʽʜ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʢʣʘʜʘʯʘ ʧʦʨʷʜ ʽʟ ʩʪʫʜʝʥʪʦʤ ʥʝʤʘʻ, ʽ ʚʽʜʧʦʚʽʩʪʠ ʥʘ 

ʧʠʪʘʥʥʷ ʚʽʥ ʥʝ ʤʦʞʝ.  

ɿ ʫʩʴʦʛʦ ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʚʠʢʣʘʜʘʯ, ʦʨʛʘʥʽʟʦʚʫʶʯʠ ʜʠʩʪʘʥʮʽʡʥʝ 

ʥʘʚʯʘʥʥʷ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʦʚʠʥʝʥ ʯʽʪʢʦ ʫʷʚʣʷʪʠ ʫʩʽ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʚʽʜʢʨʠʪʠʭ 

ʨʝʩʫʨʩʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʽʜʨʘʟʫ ʚʽʥ ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʠʪʠ ï ʷʢʠʡ ʨʝʩʫʨʩ ʽ ʜʣʷ ʯʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. 
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ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʅʘʚʦʜʷʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʽʜʢʨʠʪʠʭ ʨʝʩʫʨʩʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʽʡʥʘ ʦʩʚʽʪʘ, ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʚʽʜʢʨʠʪʠʡ ʨʝʩʫʨʩ, ʦʙôʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

 

ɸʥʥʦʪʘʮʠʷ. ɹʘʟʫʨʠʥ ɺ. ʅ. ɼʠʩʪʘʥʮʠʦʥʥʳʝ ʢʫʨʩʳ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ɺ ʩʪʘʪʴʝ 

ʨʘʩʢʨʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʦʙʝ̡ʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʚʫʭ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʪʢʨʳʪʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʦʙʫʯʝʥʠʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʪʢʨʳʪʳʭ ʨʝʩʫʨʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʫʯʘʶʱʘʷ ʩʨʝʜʘ, ʦʪʢʨʳʪʳʡ ʨʝʩʫʨʩ, ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. 

 

Summary. Bazurin V. M. Distance courses as means of optimization of learning object-oriented 

programming in higher education. The features of distance education programming, including object-oriented 

disclosed in the article. Analyses the advantages and disadvantages of the two most common open source 

programming training. We give advice on the organization of learning with opportunities for public resources. 

Keywords: distance education, learning environment, an open source, object-oriented programming. 
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ʩʪʫʜʝʥʪʢʘ 

ɻʣʫʭʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ʆʣʝʢʩʘʥʜʨʘ ɼʦʚʞʝʥʢʘ, ʤ. ɻʣʫʭʽʚ 

bazukruslan@gmail.com 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɹʘʟʫʨʽʥ ɺ.ʄ. 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

ɹʘʟʶʢ ʈ.ʉ., ʃʠʪʚʠʥʦʚʘ ɼ.C. 

ɺʀɹɯʈ ʉɽʈɽɼʆɺʀʑɸ ɼʃʗ ʅɸɺʏɸʅʅʗ ʇʈʆɻʈɸʄʋɺɸʅʅʗ ʄʆɺʆʖ ʉ++  

ʗʂ ɿɸʉʆɹʋ ʆʇʊʀʄɯɿɸʎɯɰ ʅɸɺʏɸʅʅʗ ɯʅʌʆʈʄɸʊʀʂʀ 

 

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʽʛʨʘʻ ʡʦʛʦ ʦʧʪʠʤʽʟʘʮʽʷ. 

ɿʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ï ʮʝ ʚʘʞʣʠʚʘ ʫʤʦʚʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʦʩʚʽʪʠ. ʋ ʥʘʚʯʘʥʥʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʨʦʣʴ ʧʨʦʛʨʘʤʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʚʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ, ʦʩʢʽʣʴʢʠ ʚʽʜ ʾʭ ʚʠʙʦʨʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ 

ʫʯʥʷʤʠ ʧʨʠʡʦʤʽʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʚʦʶ ʉ++ [1].  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʥʘʚʯʘʥʥʷ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʚʦʶ ʉ++. 

ʇʨʦʙʣʝʤʫ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʣʠ ʄ.ɯ. ɾʘʣʜʘʢ, ʖ.ʉ. ʈʘʤʩʴʢʠʡ, ʇ.ɻ. ʐʝʚʯʫʢ ʪʘ 

ʽʥʰʽ. ɿʦʢʨʝʤʘ, ʇ.ɻ. ʐʝʚʯʫʢ ʦʙˇʨʫʥʪʦʚʫʻ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʢʨʠʪʝʨʽʾʚ 

ʷʢʨʘʟ  ̔  ̒ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ (IDE) [2].  

ʄʦʚʘ ʉ++ ʥʘʙʫʣʘ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ. ʉʫʯʘʩʥʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï Java, C#, PHP, JavaScript ï 

ʤʘʶʪʴ ʩʠʥʪʘʢʩʠʩ, ʧʦʜʽʙʥʠʡ ʜʦ ʉ++. ʉʘʤʝ ʪʦʤʫ, ʥʘ ʜʫʤʢʫ ʇ.ɻ. ʐʝʚʯʫʢʘ, ʫʯʥʽ ʤʦʞʫʪʴ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʠ 

ʚʽʜ ʤʦʚʠ ʉ++ ʜʦ ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʥʽʰʦʾ ʤʦʚʠ.  

ʆʪʞʝ, ʜʫʤʢʘ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʤʦʚʠ ʉ++ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʤʘʻ ʧʨʘʚʦ 

ʥʘ ʽʩʥʫʚʘʥʥʷ. ɼʘʣʽ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʠʯʦʤʫ ʚʽʜʨʘʟʫ ʚʽʜʢʠʥʝʤʦ 

ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ Borland C++, ʽʥʪʝʨʬʝʡʩ ʷʢʦʛʦ ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽʚ, ʘ ʩʘʤʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʘʭʦʚʘʥʝ 

ʥʘ ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ MS DOS, ʷʢʘ ʜʘʚʥʦ ʚʠʡʰʣʘ ʟ ʫʞʠʪʢʫ.  

ʈʦʟʛʣʷʥʝʤʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʚʦʶ ʉ++, ʷʢʽ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʨʦʙʦʪʫ 

ʚ ʩʝʨʝʜʦʚʠʱʽ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʨʦʜʠʥʠ Windows.  

ʋ ʧʝʨʰʫ ʯʝʨʛʫ, ʮʝ Microsoft Visual Studio Professional ï ʧʦʰʠʨʝʥʝ ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [6]. ʇʦʰʠʨʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʣʘʪʥʦʾ ʪʘ ʙʝʟʧʣʘʪʥʦʾ ʚʝʨʩʽʾ. ɹʝʟʧʣʘʪʥʘ ʚʝʨʩʽʷ 

ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʷʛʦʤ 90 ʜʽʙ. ʋ ʜʘʥʠʡ ʯʘʩ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʚʝʨʩʽʾ 2013, 2015 ʽ 2017. ɯʥʰʠʭ 

ʚʝʨʩʽʡ ʥʘ ʩʘʡʪʽ ʚʠʨʦʙʥʠʢʘ ʥʝʤʘʻ. Microsoft Visual Studio Professional ʤʘʻ ʪʘʢʽ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ: 

ï ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ: Windows Server 2012 R2, Windows Server 2012 (64-ʨʘʟʨʷʜʥʠʡ ʚʠʧʫʩʢ), 

Windows Server 2008 R2 ʟ ʧʘʢʝʪʦʤ ʦʥʦʚʣʝʥʥʷ 1 (SP1), Windows Server 2008 SP2; 

ï ʧʨʦʮʝʩʦʨ: ʟ ʯʘʩʪʦʪʦʶ 1,6 ɻɻʮ ʘʙʦ ʙʽʣʴʰ ʚʠʩʦʢʦʶ; 

ï ʦʧʝʨʘʪʠʚʥʘ ʧʘʤ'ʷʪʴ: 1 ɻɹ (1,5 ɻɹ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʚʽʨʪʫʘʣʴʥʽʡ ʤʘʰʠʥʽ);  

ï ʚʽʣʴʥʝ ʤʽʩʮʝ ʥʘ ʜʠʩʢʫ: 10 ɻɹ;  

ï ʚʽʜʝʦʘʜʘʧʪʝʨ: ʟ ʧʽʜʪʨʠʤʢʦʶ DirectX 9 ʽ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʝʢʨʘʥʫ 1024x768 ʘʙʦ ʙʽʣʴʰʝ;  

ï Net Framework ʚʝʨʩʽʡ 4.0-4.6 [6]. 

ɼʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʩʝʨʝʜʦʚʠʱʝʤ ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ 90 ʜʽʙ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʩʚʦʾʪʠ ʧʦʯʘʪʢʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʚʦʶ ʉ++, ʮʴʦʛʦ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ. ʇʨʦʪʝ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʦʛʣʠʙʣʶʚʘʪʠ 

ʩʚʦʾ ʟʥʘʥʥʷ, ʮʴʦʛʦ ʯʘʩʫ ʥʝʜʦʩʪʘʪʥʴʦ.  

ʄʦʚʘ ʽʥʪʝʨʬʝʡʩʫ ï ʘʥʛʣʽʡʩʴʢʘ. ɺʽʜʩʫʪʥʽʩʪʴ ʫʢʨʘʾʥʦʤʦʚʥʦʾ ʚʝʨʩʽʾ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʻ ʧʦʨʽʛ ʚʭʦʜʞʝʥʥʷ 

ʜʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ ʮʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʆʩʢʽʣʴʢʠ ʚʝʨʩʽʷ ʧʣʘʪʥʘ, ʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʥʝʜʦʮʽʣʴʥʝ ʯʝʨʝʟ ʚʠʩʦʢʽ ʘʧʘʨʘʪʥʽ ʚʠʤʦʛʠ ʽ ʧʣʘʪʫ.  

ɺʠʩʥʦʚʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ Microsoft Visual Studio Professional ʜʣʷ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ 

ʰʢʦʣʠ ʥʝʜʦʮʽʣʴʥʦ.  

ʆʢʨʝʤʘ ʚʝʨʩʽʷ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï Microsoft Visual Studio Express ï ʙʝʟʢʦʰʪʦʚʥʘ. ɰʾ 

ʤʦʞʣʠʚʦʩʪʽ ʯʘʩʪʢʦʚʦ ʦʙʤʝʞʝʥʽ. ɰʾ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ ʪʘʢʽ ʞ, ʷʢ ʽ ʚ Microsoft Visual Studio Professional. ʄʦʞʥʘ 

ʚʚʘʞʘʪʠ ʮʶ ʚʝʨʩʽʶ ʙʽʣʴʰ ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʥʽʞ Microsoft Visual Studio Professional. 

ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ:  

ï ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ:Windows 7 Service Pack 1; Windows 8; Windows 8.1; Windows Server 2008 R2 

SP1; Windows Server 2012; Windows Server 2012 R2; 

ï ʧʨʦʮʝʩʦʨ: ʟ ʯʘʩʪʦʪʦʶ 1,6 ɻɻʮ ʘʙʦ ʙʽʣʴʰʝ; 

ï ʦʧʝʨʘʪʠʚʥʘ ʧʘʤ'ʷʪʴ ʦʙôʻʤʦʤ 1 ɻɹ (1,5 ɻɹ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʚʽʨʪʫʘʣʴʥʽʡ ʤʘʰʠʥʽ); 

ï ʥʘ ʜʠʩʢʫ: 8,5 ɻɹ ʚʽʣʴʥʦʛʦ ʤʽʩʮʷ; 

ï ʚʽʜʝʦʘʜʘʧʪʝʨ: ʟ ʧʽʜʪʨʠʤʢʦʶ DirectX 9 ʽ ʨʦʟʰʠʨʝʥʥʷ 1024x768 ʘʙʦ ʚʠʱʝ [6].  

ʈʦʟʛʣʷʥʝʤʦ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ ï DEV C++. ʎʝ ʙʝʟʢʦʰʪʦʚʥʝ ʧʨʦʛʨʘʤʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʣʝʥʦ ʬʽʨʤʦʶ Bloodshed. ɯʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʫʢʨʘʾʥʦʤʦʚʥʠʡ. 

ɭʜʠʥʠʡ ʥʝʜʦʣʽʢ ï ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʧʦʤʦʛʠ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ (ʟʘʣʝʞʥʦ ʚʽʜ ʚʝʨʩʽʾ): 
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ï ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows XP/7; 

ï ʯʘʩʪʦʪʘ ʧʨʦʮʝʩʦʨʘ 1 ɻɻʮ; 

ï ʦʧʝʨʘʪʠʚʥʘ ʧʘʤôʷʪʴ 128 ʄɹ [4]. 

ʆʪʞʝ, ʜʘʥʝ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʜʦʩʠʪʴ ʥʠʟʴʢʽ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ, ʘ ʦʪʞʝ, ʫʯʥʽ ʤʦʞʫʪʴ 

ʢʦʤʬʦʨʪʥʦ ʧʨʘʮʶʚʘʪʠ ʫ ʥʴʦʤʫ ʥʘ ʙʽʣʴʰʦʩʪʽ ʢʦʤʧôʶʪʝʨʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ DEV C++ ʟ ʥʘʚʯʘʣʴʥʦʶ ʤʝʪʦʶ 

ʮʽʣʢʦʤ ʚʠʧʨʘʚʜʘʥʦ.  

ʅʘʩʪʫʧʥʝ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ ï Mono Develop ï ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ ʚʽʣʴʥʦ ʧʦʰʠʨʶʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʄʦʚʘ ʽʥʪʝʨʬʝʡʩʫ ï ʘʥʛʣʽʡʩʴʢʘ. ʇʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʩʫʯʘʩʥʠʡ ʽʥʪʝʨʬʝʡʩ, 

ʪʦʤʫ ʜʦʩʠʪʴ ʟʨʫʯʥʝ ʜʣʷ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫʯʥʽʚ. ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ:  

ï ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ: Linux, Mac OS X, Windows; 

ï ʚʠʤʦʛʠ ʜʦ ʤʽʥʽʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʨʦʮʝʩʦʨʘ, ʚʽʜʝʦʘʜʘʧʪʝʨʘ ʚʽʜʩʫʪʥʽ [7]. 

ɺʠʩʥʦʚʦʢ:ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦʮʽʣʴʥʝ ʥʘʚʽʪʴ ʜʣʷ ʫʯʥʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʥʘʚʠʯʢʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʚʦʶ ʉ++. 

CodeBlocks ï ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʥʘ ʤʦʚʘʭ C/C++, ʽʥʪʝʨʬʝʡʩ ʷʢʦʛʦ 

ʧʦʜʽʙʥʠʡ ʜʦ DEV C++, ʘʣʝ ʘʥʛʣʦʤʦʚʥʠʡ. ɼʣʷ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ Code::Blocks ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʧʣʘʛʽʥʠ. ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ Code::Blocks: 

ï ʧʨʦʮʝʩʦʨ: 512-1024 Mɻʮ; 

ï ʦʧʝʨʘʪʠʚʥʘ ʧʘʤ'ʷʪʴ: 256 Mɹ; 

ï ʚʽʜʝʦʘʜʘʧʪʝʨ 128 Mɹ; 

ï ʚʽʣʴʥʝ ʤʽʩʮʝ ʥʘ ʜʠʩʢʫ: 150 Mɹ; 

ï ʥʘʷʚʥʽʩʪʴ ʢʦʤʧʽʣʷʪʦʨʘ MinGW [5]. 

ɺʠʩʥʦʚʦʢ: ʚʠʢʦʨʠʩʪʘʥʥʷ Code::Blocks ʜʦʮʽʣʴʥʝ ʜʣʷ ʫʯʥʽʚ, ʷʢʽ ʚʞʝ ʤʘʶʪʴ ʧʦʯʘʪʢʦʚʽ ʥʘʚʠʯʢʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤ.  

Eclipse Indigo, Eclipse Neon ï ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ Eclipse. ʈʦʟʨʦʙʥʠʢ ʧʨʦʛʨʘʤʠ ï Eclipse 

Foundation. ʄʦʚʘ ʽʥʪʝʨʬʝʡʩʫ ï ʘʥʛʣʽʡʩʴʢʘ. ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ:  

ï ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows XP, Windows Vista, Windows 7, Mac OS X, Unix;  

ï ʥʘʷʚʥʽʩʪʴ ʥʘ ʢʦʤʧôʶʪʝʨʽ ʚʩʪʘʥʦʚʣʝʥʦʛʦ Java 1.5+, Java SE 5+; 

ï ʯʽʪʢʽ ʚʠʤʦʛʠ ʜʦ ʧʦʪʫʞʥʦʩʪʽ ʧʨʦʮʝʩʦʨʘ ʪʘ ʚʽʜʝʦʘʜʘʧʪʝʨʘ ʚʽʜʩʫʪʥʽ [1]. 

ɺʠʩʥʦʚʦʢ: ʜʘʥʝ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʫʯʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʘʚʠʯʢʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʚʦʶ ʉ++. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʝʨʝʜʦʚʠʱ ʜʣʷ ʤʦʚʠ 

ʉ++ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʝʷʢʽ ʟ ʥʠʭ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʜʦʮʽʣʴʥʦ (Microsoft Visual 

Studio Professional), ʜʝʷʢʽ ï ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʫʯʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʘʚʠʯʢʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʚʦʶ 

ʉ++ (Code::Blocks, Microsoft Visual Studio Express, Eclipse Indigo, Eclipse Indigo, Eclipse Neon), ʜʝʷʢʽ ï ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʧʦʯʘʪʢʽʚʮʽʚ (DEV C++). ʊʦʤʫ ʩʠʩʪʝʤʫ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʣʽʜ ʙʫʜʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ʊɽʍʅʆʃʆɻɯʗ ʂʆʄʇôʖʊɽʈʅʆ-ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʊɽʆʈɽʊʀʏʅʆɻʆ ʅɸɺʏɸʅʅʗ 

ɼʀʌɽʈɽʅʎɯɸʃʔʅʀʍ ʈɯɺʅʗʅʔ ʄɸʁɹʋʊʅɯʍ ɹɸʂɸʃɸɺʈɯɺ 

ɿ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

 

ʈʦʟʨʦʙʣʝʥʥʷ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ 

ʧʨʦʮʝʩʫ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (ɼʈ) ʙʘʢʘʣʘʚʨʽʚ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ (ɯʊ) ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʾʭ ʨʽʚʥʷ ʙʘʟʦʚʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʬʦʨʤʫʚʘʥʥʶ ʚ ʤʘʡʙʫʪʥʽʭ 

ʬʘʭʽʚʮʽʚ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɯʂʊ. 

ʏʝʨʝʟ ʪʝʦʨʝʪʠʯʥʝ ʥʘʚʯʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʤʘʡʙʫʪʥʽ ʬʘʭʽʚʮʽ ɯʊ ʦʪʨʠʤʫʶʪʴ ʟʥʘʥʥʷ, 

ʥʝʦʙʭʽʜʥʽ ʷʢ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʦʧʘʥʫʚʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ, ʪʘʢ ʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʥʝʶ. ʆʧʘʥʫʚʘʥʥʷ 

ʩʪʫʜʝʥʪʘʤʠ ʪʝʦʨʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʜʠʩʮʠʧʣʽʥʠ, ʟʘʟʚʠʯʘʡ, ʚʠʢʣʠʢʘʻ ʚ ʥʠʭ ʪʨʫʜʥʦʱʽ ʯʝʨʝʟ ʥʘʩʠʯʝʥʽʩʪʴ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʙʘʟʦʚʠʭ ʚʠʟʥʘʯʝʥʴ, ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʚʝʨʜʞʝʥʴ. ʂʨʽʤ ʪʦʛʦ, 

ʙʘʢʘʣʘʚʨʘʤ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʽʥʰʠʭ ʨʦʟʜʽʣʽʚ ʚʠʱʦʾ 

ʤʘʪʝʤʘʪʠʢʠ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʧʦʜʦʣʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʪʨʫʜʥʦʱʽʚ ʻ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʩʘʡʪʫ [1], ʢʦʥʪʝʥʪ 

ʷʢʦʛʦ ʤʽʩʪʠʪʴ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʟʘʩʦʙʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʊʨʘʜʠʮʽʡʥʦ ʫ ʚʠʱʽʡ ʰʢʦʣʽ ʪʝʦʨʝʪʠʯʥʝ ʥʘʚʯʘʥʥʷ ʦʨʛʘʥʽʟʦʚʘʥʝ ʫ ʚʠʛʣʷʜʽ ʣʝʢʮʽʡ, ʧʽʜ ʯʘʩ ʷʢʠʭ 

ʚʠʢʣʘʜʘʯʝʤ ʥʘʡʯʘʩʪʽʰʝ ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʢʦʣʝʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʷʢʠʤ ʧʨʝʟʝʥʪʫʻʪʴʩʷ ʟʥʘʯʥʠʡ 

ʦʙʩʷʛ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʣʝʢʮʽʷ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʚʨʘʭʫʚʘʥʥʷ ʚʠʢʣʘʜʘʯʝʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʦʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʴʦʛʦ ʟʚôʷʟʢʫ ʚʽʜ ʩʪʫʜʝʥʪʽʚ, ʦʮʽʥʶʚʘʥʥʷ 

ʩʪʫʧʝʥʶ ʾʭʥʴʦʾ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʩʧʨʠʡʥʷʪʪʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʘʤʝ ʩʧʨʠʡʥʷʪʪʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʚʞʝ ʟʚʠʢʣʠ ʜʦ 

ʟʥʘʯʥʦʾ ʚʽʟʫʘʣʴʥʦʾ ʽ ʘʫʜʽʘʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ ʾʭ ʞʠʪʪʷ, ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʟʚʠʪʦʢ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʎʽ ʞ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʥʽʚʝʣʶʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʢʦʪʨʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ 

ʯʝʨʝʟ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʝʚʽ ʥʘʜʘʚʘʪʠ ʟʥʘʯʥʠʭ ʧʦʷʩʥʝʥʴ ʷʢ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʤʦʜʝʣʝʡ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʩʢʣʘʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ɼʈ.  

ʂʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʪʝʦʨʝʪʠʯʥʝ ʥʘʚʯʘʥʥʷ ɼʈ ʫʤʦʞʣʠʚʣʶʻ ʦʨʛʘʥʽʟʘʮʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʙʘʢʘʣʘʚʨʽʚ ʟ ɯʊ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ʧʦʜʘʥʥʷ ʮʠʬʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ 

ʧʣʘʥʰʝʪʽʚ ʽ ʩʤʘʨʪʬʦʥʽʚ. ʂʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʩʫʧʨʦʚʽʜ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ, 

ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ (ʤʫʣʴʪʠʤʝʜʽʡʥʘ ʜʦʰʢʘ ʘʙʦ ʝʢʨʘʥ ʽ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʧʨʦʝʢʪʦʨ) ʯʝʨʝʟ ʙʘʛʘʪʦʢʘʥʘʣʴʥʝ ʩʧʨʠʡʤʘʥʥʷ ʩʧʨʠʷʶʪʴ ʟʘʩʚʦʻʥʥʶ ʥʦʚʠʭ ʟʥʘʥʴ, ʾʭ 

ʟʘʢʨʽʧʣʝʥʥʶ ʚ ʙʘʢʘʣʘʚʨʽʚ, ʬʦʨʤʫʚʘʥʥʶ ʚ ʥʠʭ ʫʩʚʽʜʦʤʣʝʥʠʭ ʨʦʟʫʤʦʚʠʭ ʜʽʡ. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʩʫʧʨʦʚʽʜ, ʱʦ ʨʦʟʤʽʱʝʥʦ ʥʘ ʩʘʡʪʽ [1], ʤʘʻ ʜʦʧʦʤʦʛʪʠ 

ʚʠʢʣʘʜʘʯʝʚʽ ʟʘʙʝʟʧʝʯʠʪʠ ʝʪʘʧʠ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʟʦʚʘʥʠʭ, ʨʝʯʦʚʠʭ ʽ ʨʦʟʫʤʦʚʠʭ ʜʽʡ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1. 

ʊʝʭʥʦʣʦʛʽʷ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ɼʈ 
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ʄʝʪʦʜʠ ʽ ʬʦʨʤʠ 

ʥʘʚʯʘʥʥʷ 
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ʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʥʘ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʠʧʽʚ ɼʈ, 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʦʨʷʜʢʫ, 

ʚʽʜʪʚʦʨʝʥʥʷ ʥʘʡʧʨʦʩʪʽʰʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʽʡ, ʧʨʦʮʝʜʫʨ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ɼʈ ʪʘ ʾʭ ʩʠʩʪʝʤ; 

ʟʘʚʜʘʥʥʷ ʜʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ 

ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ 

ʈʝʧʨʦʜʫʢʪʠʚʥʠʡ, 

ʧʦʷʩʥʶʚʘʣʴʥʦ-

ʽʣʶʩʪʨʘʪʠʚʥʠʡ ʤʝʪʦʜʠ 

ʧʽʜ ʯʘʩ ʢʦʣʝʢʪʠʚʥʦʾ 

ʨʦʙʦʪʠ 

ʄʫʣʴʪʠʤʝʜʽʡʥʽ ʧʨʝʟʝʥʪʘʮʽʾ 

ʧʨʦʮʝʜʫʨ ʨʦʟʚôʷʟʫʚʘʥʥʷ ɼʈ 

ʪʘ ʾʭ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤʥʽ 

ʟʘʩʦʙʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʣʷ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʦʟʨʘʭʫʥʢʽʚ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1. 
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ʋ ʟʤʽʩʪ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʣʝʢʮʽʡ 

ʚʢʣʶʯʝʥʦ 

ʄʝʪʦʜʠ ʽ ʬʦʨʤʠ 
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ɿʘʚʜʘʥʥʷ ʥʘ ʚʽʜʪʚʦʨʝʥʥʷ 

ʧʝʚʥʠʭ ʧʨʦʮʝʜʫʨ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ɼʈ; ʧʨʘʢʪʠʯʥʽ 

ʟʘʚʜʘʥʥʷ ʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʡ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʟʥʘʥʴ ʫ ʩʠʩʪʝʤʽ 

ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ, 

ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʝʚʥʠʭ ʧʨʦʮʝʩʽʚ 

ʈʝʧʨʦʜʫʢʪʠʚʥʠʡ, 

ʧʦʷʩʥʶʚʘʣʴʥʦ-

ʽʣʶʩʪʨʘʪʠʚʥʠʡ ʪʘ 

ʧʦʰʫʢʦʚʠʡ ʤʝʪʦʜʠ ʧʽʜ 

ʯʘʩ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ, 

ʧʦʷʩʥʶʚʘʣʴʥʦ-

ʽʣʶʩʪʨʘʪʠʚʥʠʡ ʧʽʜ ʯʘʩ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ 

ʊʝʩʪʦʚʽ ʦʥʣʘʡʥ ʟʘʚʜʘʥʥʷ 

ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʧʝʚʥʠʭ 

ʜʽʡ ʨʦʟʚôʷʟʫʚʘʥʥʷ ɼʈ ʪʘ ʾʭ 

ʩʠʩʪʝʤ; ʤʫʣʴʪʠʤʝʜʽʡʥʽ 

ʧʨʝʟʝʥʪʘʮʽʾ ʜʣʷ 

ʦʙʛʦʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ 

ʤʦʜʝʣʝʡ, ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʦʥʣʘʡʥ-

ʢʘʣʴʢʫʣʷʪʦʨʽʚ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ 
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ʇʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ 

ʟʘʚʜʘʥʥʷ ʥʘ ʽʤʽʪʘʮʽʶ 

ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ  

ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʪʘ 

ʧʦʰʫʢʦʚʠʡ ʤʝʪʦʜʠ ʧʽʜ 

ʯʘʩ ʢʦʣʝʢʪʠʚʥʦʾ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ 

ʄʫʣʴʪʠʤʝʜʽʡʥʽ ʧʨʝʟʝʥʪʘʮʽʾ 

ʜʠʥʘʤʽʯʥʠʭ ʤʦʜʝʣʝʡ, 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʘʥʘʣʽʟʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʤʦʜʝʣʝʡ, ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʦʥʣʘʡʥ-

ʢʘʣʴʢʫʣʷʪʦʨʠ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ɼʈ 

ʫʤʦʞʣʠʚʣʶʻ ʚʨʘʭʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʾʭʥʴʦʾ ɯʂʊ-ʛʨʘʤʦʪʥʦʩʪʽ, 

ʥʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ɼʈ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʤʦʚʠ ʪʘ ʟʘʩʦʙʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ 

ʧʨʘʮʶ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʟ ɯʊ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʉʽʪʘʢ ɯ. ɺ. ɼʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ɯ. ɺ. ʉʽʪʘʢ / [ɺʝʙ-ʩʘʡʪ]. ï ɽʣʝʢʪʨʦʥʥʽ ʜʘʥʽ. 

ï ɯʍʊ ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʈʫʙʽʞʥʝ, 2014. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://difur.in.ua/ ï ʅʘʟʚʘ ʟ ʝʢʨʘʥʘ. 

 

ɸʥʦʪʘʮʽʷ. ɺʣʘʩʝʥʢʦ ʂ.ɺ., ʉʽʪʘʢ ɯ.ɺ. ʊʝʭʥʦʣʦʛʽʷ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʤʘʡʙʫʪʥʽʭ ʙʘʢʘʣʘʚʨʽʚ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʈʦʟʛʣʷʥʫʪʦ 

ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʤʘʡʙʫʪʥʽʭ ʙʘʢʘʣʘʚʨʽʚ ʟ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ (ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʣʝʢʮʽʡ, ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ, ʦʥʣʘʡʥ-ʢʘʣʴʢʫʣʷʪʦʨʽʚ, ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ), 

ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʥʘʚʯʘʣʴʥʦʤʫ ʩʘʡʪʽ çɼʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷè.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʘʢʘʣʘʚʨʠ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʝʦʨʝʪʠʯʥʝ ʥʘʚʯʘʥʥʷ, ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ 

ʨʽʚʥʷʥʥʷ, ʥʘʚʯʘʣʴʥʠʡ ʩʘʡʪ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺʣʘʩʝʥʢʦ ɽ.ɺ., ʉʠʪʘʢ ʀ.ɺ. ʊʝʭʥʦʣʦʛʠʷ ʢʦʤʧʴʶʪʝʨʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʙʫʜʫʱʠʭ ʙʘʢʘʣʘʚʨʦʚ ʧʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʙʫʜʫʱʠʭ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ (ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʣʝʢʮʠʡ, ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ 

ʚʳʯʠʩʣʝʥʠʡ, ʦʥʣʘʡʥ-ʢʘʣʴʢʫʣʷʪʦʨʦʚ, ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʫʯʝʙʥʦʤ ʩʘʡʪʝ 

çɼʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʢʘʣʘʚʨʳ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʫʯʝʙʥʳʡ ʩʘʡʪ. 

 

Summary. Vlasenko K.V., Sitak I.V. The technology of computer-oriented theoretical learning 

differential equations for the future Bachelors of Information Technology. The authors considered some 

features of the theoretical learning differential equations for the future Bachelors of Information Technology with 

the use of computer-oriented tools (interactive lectures, software for visualization and computing, online 

calculators, test tasks), located on the "Differential Equations" training site. 

Key words: Bachelors of Information Technology, theoretical learning, differential equations, training site. 
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ʖ. ɺ. ɻʨʠʮʫʢ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʦʥʙʘʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ, ʤ. ʂʨʘʤʘʪʦʨʩʴʢ 

yuri.gritsuk@gmail.com 

ʆ. ɺ. ɻʨʠʮʫʢ 

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɻʦʨʣʽʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʽʥʦʟʝʤʥʠʭ ʤʦʚ  

ɼɺʅɿ çɼʦʥʙʘʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʤ. ɹʘʭʤʫʪ 

oxana.gri@gmail.com 

ɻʨʠʮʫʢ ʖ.ɺ., ɻʨʠʮʫʢ ʆ.ɺ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʂʆʄʇʆʅɽʅʊɯɺ OFFICE 365  

ɼʃʗ ʉʊɺʆʈɽʅʅʗ ʅɸɺʏɸʃʔʅʆɻʆ ʂʆʅʊɽʅʊʋ 

 

Microsoft Office 365 ï ʭʤʘʨʥʝ ʨʽʰʝʥʥʷ, ʱʦ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ (ʟʜʦʙʫʚʘʯʘʤ ʚʠʱʦʾ ʦʩʚʽʪʠ ʡ 

ʚʠʢʣʘʜʘʯʘʤ) ʩʫʯʘʩʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ, ʧʦʙʫʜʦʚʠ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʥʘʜ 

ʧʨʦʝʢʪʘʤʠ (ʨʠʩ. 1). ʅʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʤʘʶʪʴ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʡʦʛʦ ʙʝʟʢʦʰʪʦʚʥʦ [1]: 

 

ʈʠʩ. 1. ʉʪʘʨʪʦʚʝ ʚʽʢʥʦ Office 365 ʟ ʧʝʨʝʣʽʢʦʤ ʜʦʩʪʫʧʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ (ʚʘʨʽʘʥʪ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ) 

 

¶ Outlook Web App (ʇʦʰʪʘ) ï ʢʦʨʧʦʨʘʪʠʚʥʝ ʧʦʰʪʦʚʝ ʨʽʰʝʥʥʷ ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʪʠ ʝʣʝʢʪʨʦʥʥʫ 

ʘʜʨʝʩʫ ʚ ʜʦʤʝʥʥʽʡ ʟʦʥʽ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ; 

¶ Calendar (ʂʘʣʝʥʜʘʨ) ï ʩʠʩʪʝʤʘ ʢʘʣʝʥʜʘʨʽʚ-ʩʧʦʚʽʱʝʥʴ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʪʘ ʩʧʽʚʧʨʘʮʽ; 

¶ People (ʂʦʥʪʘʢʪʠ) ï ʻʜʠʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʘʜʨʝʩʠ ʪʘ ʘʜʨʝʩʠ ʛʨʫʧ ʜʣʷ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ; 

¶ Newsfeed (ʂʘʥʘʣ ʥʦʚʠʥ) ï ʩʪʨʽʯʢʘ ʥʦʚʠʥ; 

¶ OneDrive Pro ï ʩʠʩʪʝʤʘ ʭʤʘʨʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʬʘʡʣʽʚ; 

¶ Sites (SharePoint) ï ʩʠʩʪʝʤʘ ʩʘʡʪʽʚ-ʜʦʢʫʤʝʥʪʦʟʙʝʨʝʞʝʥʴ ʥʘ ʦʩʥʦʚʽ MS SharePoint Online; 

¶ Word Online ï ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ; 

¶ Excel Online ï ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ; 

¶ PowerPoint Online ï ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʧʨʝʟʝʥʪʘʮʽʡ; 

¶ OneNote Online ï ʩʠʩʪʝʤʘ ʟʘʧʠʩʽʚ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʯʘʩʫ; 

¶ Skype for business ï ʩʠʩʪʝʤʘ ʚʽʜʝʦ-ʢʦʥʬʝʨʝʥʮ ʟʚ'ʷʟʢʫ; 

¶ Tasks (ɿʘʚʜʘʥʥʷ) ï ʩʠʩʪʝʤʘ ʧʦʩʪʘʥʦʚʢʠ-ʢʦʥʪʨʦʣʶ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ; 

¶ Delve ï ʧʦʰʫʢʫ ʪʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʛʣʷʜʫ ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ; 

¶ Video ï ʩʠʩʪʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʜʝʦ-ʬʘʡʣʽʚ; 

¶ Yammer ï ʢʦʨʧʦʨʘʪʠʚʥʘ ʩʦʮʽʘʣʴʥʘ ʤʝʨʝʞʘ. 

ɺ ʨʦʙʦʪʽ [2] ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʥʥʷ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ Microsoft Office 365 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʘʣʽʟʘʮʽʾ ʜʠʜʘʢʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʥʘʚʯʘʥʥʷ (ʨʠʩ. 2), ʜʝ ʚ ʙʘʣʘʭ ʚʽʜ 1 ʜʦ 3 ʦʮʽʥʝʥʦ, ʥʘʩʢʽʣʴʢʠ 

ʪʦʡ ʯʠ ʽʥʰʠʡ ʢʦʤʧʦʥʝʥʪ ʩʧʨʠʷʻ ʨʝʘʣʽʟʘʮʽʾ ʢʦʞʥʦʛʦ ʟ ʧʨʠʥʮʠʧʽʚ ʥʘʚʯʘʥʥʷ (1 ï ʩʣʘʙʦ ʨʝʘʣʽʟʫʻʪʴʩʷ 

(ʢʦʤʧʦʥʝʥʪ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʫʞʝ ʨʽʜʢʦ); 2 ï ʨʝʘʣʽʟʫʻʪʴʩʷ, ʘʣʝ ʥʝ 

ʟʘʚʞʜʠ (ʢʦʤʧʦʥʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʘʩ ʚʽʜ ʯʘʩʫ); 3 ï ʨʝʘʣʽʟʫʻʪʴʩʷ (ʢʦʤʧʦʥʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʩʠʪʴ 

ʯʘʩʪʦ)). 

ʈʠʩ. 2 ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʙʘʛʘʪʦ ʦʧʠʪʫʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʜʘʣʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʠʡ ʽʥʩʪʨʫʤʝʥʪ 

Office 365, ʷʢ Sway. ɿʘ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʧʨʠʥʮʠʧʠ ʥʘʦʯʥʦʩʪʽ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʫ ʥʘʚʯʘʥʥʽ. 



çɯʊʄ*ʧʣʶʩ ï 2017è, ʤ. ʉʫʤʠ 
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ʈʠʩ. 2. ʄʦʞʣʠʚʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ Microsoft Office 365 ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʘʣʽʟʘʮʽʾ ʜʠʜʘʢʪʠʯʥʠʭ 

ʧʨʠʥʮʠʧʽʚ ʥʘʚʯʘʥʥʷ 

 

ʋ ʮʽʣʦʤʫ, Sway ï ʮʝ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʚʽʪʠ, ʦʩʦʙʠʩʪʽ ʽʩʪʦʨʽʾ, 

ʧʨʝʟʝʥʪʘʮʽʾ ʪʘ ʜʽʣʠʪʠʩʷ ʥʠʤʠ. ɼʦ ʧʝʨʝʚʘʛ Sway ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ [3]: ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʢʦʥʪʝʥʪʫ ʥʘ 

ʧʨʠʩʪʨʦʾ ʟ ʙʫʜʴ-ʷʢʦʶ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ, ʥʘʷʚʥʽʩʪʴ ʞʦʨʩʪʢʦʛʦ ʥʘʙʦʨʫ ʰʘʙʣʦʥʽʚ; ʧʦʣʝʛʰʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʜʦʢʫʤʝʥʪʦʤ. ɺ Sway ʚʽʜʽʡʰʣʠ ʚʽʜ ʤʝʞ, ʩʪʦʨʽʥʦʢ, ʢʦʤʽʨʦʢ, ʩʣʘʡʜʽʚ. ʋʚʘʛʘ 

ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʚʝʣʠʢʦʤʫ ʧʦʣʦʪʥʽ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʪʘ ʩʧʨʠʷʻ ʙʽʣʴʰ ʮʽʣʽʩʥʦʤʫ ʩʧʨʠʡʤʘʥʥʶ ʽʜʝʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʜʦʢʫʤʝʥʪʽ. ɸʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʣʫʞʙ ʜʦʟʚʦʣʷʻ ʧʽʜʽʙʨʘʪʠ ʨʽʟʥʽ ʜʞʝʨʝʣʘ ʜʣʷ 

ʥʘʜʘʥʥʷ ʩʚʦʾʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʜʦʟʚʦʣʷʻ ʦʙʨʘʪʠ ʪʠʧ ʦʥʣʘʡʥ-ʘʣʴʙʦʤʫ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʙʫʜʫʪʴ ʚʠʚʦʜʠʪʠʩʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʢʝʪʫ Office 365 ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʥʦ 

ʦʚʦʣʦʜʽʪʠ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 
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Summary. Hrytsuk Yu.V, Hrytsuk O.V. Usage of Office 365 components for creating the educational 

content. The article is devoted to the possibilities of using the components of Office 365 for creating the 

educational content. The analysis of providing the individual components of didactic principles of teaching is 

given. The advantages of Sway for the tasksô solution are demonstrated. 

Key words: Microsoft Office 365, component, education, content, Sway, principles of teaching. 
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ʉ. ʂʠʤ 

ʩʪʫʜʝʥʪ 

ɾʝʪʳʩʫʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʀʣʴʷʩʘ ɾʘʥʩʫʛʫʨʦʚʘ, ʛ. ʊʘʣʜʳʢʦʨʛʘʥ, ʂʘʟʘʭʩʪʘʥ 

kimss000@mail.ru  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʗʢʠʤʯʫʢ ʅ. ɺ. 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ʂʠʤ ʉ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʈʆɹʆʊʆʊɽʍʅʀʏɽʉʂʀʍ ʉʀʉʊɽʄ  

ʂɸʂ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʀʅʉʊʈʋʄɽʅʊɸ 

 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ, ʦʙʦʩʦʙʠʚʰʠʩʴ ʚ ʩʚʦʝʤ ʩʦʚʨʝʤʝʥʥʦʤ ʚʠʜʝ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ, ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʧʦ ʩʝʡ ʜʝʥʴ. ɹʣʘʛʦʜʘʨʷ ʰʠʨʦʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʨʦʙʦʪʦʚ, ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʮʝʣʦʤ ʩʧʝʢʪʨʝ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʪ ʦʙʦʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʦ ʤʝʜʠʮʠʥʳ ʠ 

ʘʛʨʦʢʫʣʴʪʫʨʳ. ʉʨʝʜʠ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ð ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʘʷ ʠʥʜʫʩʪʨʠʷ ʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʨʦʙʦʪʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʧʨʦʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʠ ʛʠʙʢʦʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʥʜʫʩʪʨʠʷ ʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʦʙʦʪʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ 

ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ (ʘʥʛʣ. robotics) ï ʦʙʣʘʩʪʴ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʦʟʜʘʥʠʝʤ, ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʦʙʦʪʦʚ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʦʭʚʘʪʳʚʘʝʪ ʚʦʧʨʦʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʦʯʫʚʩʪʚʣʝʥʠʷ ʨʦʙʦʪʦʚ, ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ, ʘ ʪʘʢʞʝ ʨʦʙʦʪʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʥʝʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʳ, 

ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʤ ʪʦʨʛʦʚʦʤ ʩʣʦʚʘʨʝ [1]. 

ʊʝʨʤʠʥ çʨʦʙʦʪʦʪʝʭʥʠʢʘè (ʝʛʦ ʘʥʛʣʦʷʟʳʯʥʳʡ ʘʥʘʣʦʛ çroboticsè) ʙʳʣʦ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʝʥʦ ɸʡʟʝʢʦʤ 

ɸʟʠʤʦʚʳʤ ʚ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʦʤ ʨʘʩʩʢʘʟʝ çʃʞʝʮè, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ 1941 ʛʦʜʫ. ʕʪʦʪ ʪʝʨʤʠʥ ʩʦʩʪʦʠʪ 

ʠʟ ʦʧʨʝʜʝʣʝʥʠʡ çʨʦʙʦʪè ʠ çʪʝʭʥʠʢʘè. ɸʚʪʦʨʳ ʧʝʨʚʦʛʦ ï ʙʨʘʪʴʷ ʂʘʨʝʣ ʠ ʁʦʟʝʬ ʏʘʧʝʢ, ʩʦʟʜʘʚʰʠʝ ʝʛʦ ʚ 

1920 ʛ. ɺ ʧʴʝʩʝ ʂʘʨʝʣʘ ʏʘʧʝʢʘ çʈ. ʋ. ʈ.è (çʈʦʩʩʫʤʩʢʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʨʦʙʦʪʳè), ʚʧʝʨʚʳʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ 

1921 ʛʦʜʫ, ʨʦʙʦʪʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʨʘʟʫʤʥʳʝ ʘʥʜʨʦʠʜʳ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ʉʘʤ ʪʝʨʤʠʥ 

çʨʦʙʦʪè ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʯʝʰʩʢʦʛʦ robota (ʨʫʩ. ʧʦʜʥʝʚʦʣʴʥʳʡ ʪʨʫʜ). ɺ ʨʘʥʥʠʭ ʧʝʨʝʚʦʜʘʭ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʨʫʛʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʘʚʪʦʨʩʢʠʡ ʥʝʦʣʦʛʠʟʤ, çʨʦʙʦʪʘʨʴè. 

ɺʩʝ ʚʦʟʤʦʞʥʳʝ ʢʣʘʩʩʳ ʨʦʙʦʪʦʚ ʩʚʦʜʷʪʩʷ ʢ ʜʚʫʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ: ʤʘʥʠʧʫʣʷʮʠʦʥʥʦʤʫ ʠ 

ʤʦʙʠʣʴʥʦʤʫ.  

ʄʘʥʠʧʫʣʷʮʠʦʥʥʳʝ ʨʦʙʦʪʳ ʥʘʤʥʦʛʦ ʧʨʦʱʝ ʚ ʨʝʘʣʠʟʘʮʠʠ, ʯʝʤ ʤʦʙʠʣʴʥʳʝ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʥʠʧʫʣʷʪʦʨ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʡ ʣʠʙʦ ʧʝʨʝʜʚʠʞʥʦʡ ʤʘʰʠʥʝ. ʉʘʤ ʤʘʥʠʧʫʣʷʪʦʨ ʠʤʝʝʪ 

ʥʝʩʢʦʣʴʢʦ ʩʪʝʧʝʥʝʡ ʧʦʜʚʠʞʥʦʩʪʠ ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ. ʋʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʚʳʧʦʣʥʷʪʴ ʙʘʟʦʚʳʝ ʤʦʥʦʪʦʥʥʳʝ ʟʘʜʘʯʠ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʦʪ ʢʣʘʩʩ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʠʤʳʤ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʚ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠ 

ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ. ʕʪʦʤʫ ʞʝ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʩʪʦʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʧʦʜʦʙʥʳʭ ʨʦʙʦʪʦʚ [2]. 

ʄʦʙʠʣʴʥʳʝ ʨʦʙʦʪʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʭ, ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʟʘʜʘʯ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʫ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʤʳʭ ʧʨʠʚʦʜʦʚ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʫʩʪʨʦʡʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʣʫʯʘʶʱʠʤ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʨʠ ʧʦʤʦʱʠ ʩʝʥʩʦʨʦʚ ʠ 

ʜʘʪʯʠʢʦʚ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʨʠʚʦʜʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʠʤ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʦʚʝʨʭʥʦʩʪʷʤ ʠʣʠ ʚ ʚʦʟʜʫʭʝ. ʇʦ ʪʠʧʫ ʧʨʠʚʦʜʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʙʠʣʴʥʳʝ ʨʦʙʦʪʳ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʪʠʧʳ: ʢʦʣʸʩʥʳʡ, ʰʘʛʘʶʱʠʡ, ʛʫʩʝʥʠʯʥʳʡ, ʧʦʣʟʘʶʱʠʡ, ʧʣʘʚʘʶʱʠʡ ʠ ʣʝʪʘʶʱʠʡ. ɺʚʠʜʫ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʘʚʪʦʥʦʤʥʦʩʪʠ ʵʪʦʛʦ ʢʣʘʩʩʘ ʨʦʙʦʪʦʚ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʙʦʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ, ʧʨʠ ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ, ʘ ʪʘʢʞʝ ʚ ʩʣʫʞʝʙʥʳʭ ʮʝʣʷʭ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʩʣʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʢʫʧʝ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʦʩʪʴʶ ʜʝʣʘʶʪ 

ʧʨʠʤʝʥʝʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʢʣʘʩʩʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. 

ʈʦʙʦʪʳ ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʠʤʝʥʝʝ ʢʦʤʧʣʝʢʩʥʳʭ 

ʤʦʜʝʣʝʡ ʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʨʦʙʦʪʦʚ ʪʨʝʙʫʝʪʩʷ, ʢʘʢ ʤʠʥʠʤʫʤ, ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ. ʂʦʤʧʦʥʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʧʦʜʚʠʞʥʳʝ ʜʝʪʘʣʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʨʦʙʦʪʫ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʝʜʚʠʞʝʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʙʘʣʘʥʩʘ, ʘʥʘʣʠʟ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʘʜʘʧʪʘʮʠʷ ʢ ʥʝʡ, ʨʝʘʢʮʠʷ ʥʘ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ (ʟʚʫʢ, ʩʚʝʪ, ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʷ). 

ʈʦʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʤʦʱʥʳʝ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʩʧʝʢʪʨ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʥʪʫʟʠʘʩʪʘʤ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ. ʇʨʦʩʪʦʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʢʫʧʝ ʩ ʜʦʩʪʫʧʥʦʡ ʩʨʝʜʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ʠ ʫʩʪʨʦʡʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʨʦʙʦʪʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʘʤʳʭ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʮʝʣʝʡ. ʕʪʦ ʧʦʣʥʦʮʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʠ, 

ʠʥʞʝʥʝʨʠʠ ʠ ʤʘʪʝʤʘʪʠʢʠ. 

ʄʦʙʠʣʴʥʳʝ ʨʦʙʦʪʳ, ʦʩʦʙʝʥʥʦ ʢʦʥʩʪʨʫʠʨʫʝʤʳʝ, ʧʦʣʫʯʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ 

ʛʠʙʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʙʣʘʛʦʜʘʨʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤʫ ʫʧʨʘʚʣʷʝʤʦʤʫ ʫʩʪʨʦʡʩʪʚʫ. ʇʨʠʤʝʥʝʥʠʝ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʧʝʮʠʘʣʴʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʨʦʙʦʪʘʤʠ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʠʯʴ ʫʥʠʢʘʣʴʥʳʭ ʧʘʪʪʝʨʥʦʚ ʧʦʚʝʜʝʥʠʷ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʦʣʫʯʘʝʤʦʡ ʫʧʨʘʚʣʷʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ 

ʠʥʬʦʨʤʘʮʠʠ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʪʘʢʠʭ ʨʦʙʦʪʦʚ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʳʭ 
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ʤʘʰʠʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʜʘʯ [3]. 

ʐʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʨʦʙʦʪʦʚ ʦʙʝʩʧʝʯʝʥʳ ʤʫʣʴʪʠʷʜʝʨʥʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ, 

ʜʦʩʪʠʛʰʠʤʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʧʨʠ ʥʠʟʢʦʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ ʟʘ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ. ɸʚʪʦʥʦʤʥʳʝ ʨʦʙʦʪʳ ʪʨʝʙʫʶʪ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʚʥʝʰʥʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʦʜʦʚ ʩ ʨʝʘʢʮʠʝʡ ʥʘ ʧʨʠʣʘʛʘʝʤʫʶ ʩʠʣʫ ʠ ʩʝʥʩʦʨʦʚ ʙʘʣʘʥʩʘ ʫʤʝʥʴʰʘʝʪ 

ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʦʮʝʩʩʦʨ, ʧʨʠ ʵʪʦʤ ʧʦʟʚʦʣʷʷ ʥʝ ʫʯʠʪʳʚʘʪʴ ʥʠʟʢʦʫʨʦʚʥʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢʫʶ, ʢʘʢ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʩʥʦʚʳ ʠ ʧʨʠʣʦʞʝʥʠʝ ʩʠʣʳ [4, 5]. 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚ 

ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʘʤʠ ï ʵʪʦ ʤʝʥʝʜʞʤʝʥʪ ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʦʪʢʘ ʨʝʘʢʮʠʡ ʥʘ ʚʥʝʰʥʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ. ʄʝʥʝʜʞʤʝʥʪ ʨʝʩʫʨʩʦʚ ʧʨʦʙʣʝʤʘʪʠʯʝʥ ʪʝʤ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʨʘ ʠ 

ʜʘʪʯʠʢʦʚ ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʨʘʩʭʦʜʫ ʵʥʝʨʛʠʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʟʣʠʰʥʠʭ ʩʝʘʥʩʦʚ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ. ʇʦʣʫʯʝʥʠʝ ʨʘʟʫʤʥʦʛʦ ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʪʦʯʥʦʩʪʴʶ 

ʨʝʘʢʮʠʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝʤ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ɿʘʯʘʩʪʫʶ ʨʦʙʦʪʳ ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʩʚʝʨʭʯʝʣʦʚʝʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ, ʠ ʧʦʵʪʦʤʫ ʞʝʣʘʝʤʳʡ 

ʙʘʣʘʥʩ ʯʘʩʪʦ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʪʦʯʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʨʫʛʦʡ 

ʧʨʦʙʣʝʤʳ ï ʧʦʨʪʘʪʠʚʥʦʩʪʠ ʠ ʤʦʱʥʦʩʪʠ ʧʝʨʝʥʦʩʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʆʙʨʘʙʦʪʢʘ ʨʝʘʢʮʠʡ ʪʨʝʙʫʝʪ 

ʚʦʩʩʦʟʜʘʥʠʷ ʝʱʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʮʝʥʘʨʠʝʚ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ 

ʩʦʚʧʘʜʝʥʠʠ ʥʝʢʦʪʦʨʦʛʦ ʯʠʩʣʘ ʫʥʠʢʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. ʉʦʟʜʘʥʠʝ ʩʘʤʦʦʙʫʯʘʶʱʠʭʩʷ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ. 

ʇʨʦʩʪʦʪʘ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʢʫʧʝ ʩ ʜʦʩʪʫʧʥʦʡ ʩʨʝʜʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ʠ ʫʩʪʨʦʡʩʪʚʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʨʦʙʦʪʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʮʝʣʝʡ. ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ 

ʨʦʙʦʪʳ ï ʵʪʦ ʧʦʣʥʦʮʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʠ, ʠʥʞʝʥʝʨʠʠ ʠ 

ʤʘʪʝʤʘʪʠʢʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʂʠʤ ʉ. ʆʩʦʙʝʥʥʦʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢʘʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ. ɹʣʘʛʦʜʘʨʷ ʰʠʨʦʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʨʦʙʦʪʦʚ, ʦʥʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʮʝʣʦʤ ʩʧʝʢʪʨʝ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʪ ʦʙʦʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʦ ʤʝʜʠʮʠʥʳ ʠ ʘʛʨʦʢʫʣʴʪʫʨʳ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʘʷ ʠʥʜʫʩʪʨʠʷ ʢʦʥʩʪʨʫʠʨʫʝʤʳʭ 

ʨʦʙʦʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʠ 

ʛʠʙʢʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʩʦʙʝʥʥʦ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʠʥʜʫʩʪʨʠʷ ʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʦʙʦʪʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʙʦʪʳ, ʩʠʩʪʝʤʳ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʦʙʦʪʳ, ʢʦʥʬʠʛʫʨʘʮʠʠ. 

 

ɸʥʦʪʘʮʽʷ. ʂʠʤ ʉ. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʷʢ ʦʩʚʽʪʥʴʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ɿʘʚʜʷʢʠ 

ʰʠʨʦʢʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʨʦʙʦʪʽʚ, ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʮʽʣʦʤʫ ʩʧʝʢʪʨʽ 

ʥʘʧʨʷʤʽʚ, ʚʽʜ ʦʙʦʨʦʥʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʦ ʤʝʜʠʮʠʥʠ ʽ ʘʛʨʦʢʫʣʴʪʫʨʠ. ʋ ʮʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʽ ʪʘʢʽ 

ʥʘʧʨʷʤʠ ʷʢ ʚʽʜʥʦʩʥʦ ʥʦʚʘ ʽʥʜʫʩʪʨʽʷ ʢʦʥʩʪʨʫʡʦʚʘʥʠʭ ʨʦʙʦʪʽʚ, ʟʜʘʪʥʠʭ ʧʨʦʚʦʜʠʪʠ ʨʽʟʥʽ ʜʽʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʦʞʣʠʚʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʽ ʛʥʫʯʢʦʩʪʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʦ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ ʽʥʜʫʩʪʨʽʷ ʨʦʙʦʪʽʚ, ʱʦ 

ʢʦʥʩʪʨʫʶʶʪʴʩʷ, ʪʘ ʦʩʚʽʪʥʽʭ ʨʦʙʦʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʦʙʦʪʠ, ʩʠʩʪʝʤʠ, ʦʩʚʽʪʥʽ ʨʦʙʦʪʠ, ʢʦʥʬʽʛʫʨʘʮʽʾ. 
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Summary. Kim S. Features robotic systems as an educational tool. Due to the vast possibilities of 

designing and programming robots, they are used in a whole range of areas, from the defense industry and of 

agriculture to medicine. This article examines such areas as a relatively new industry constructed robots that can 

carry out different actions depending on the possible configurations and programming flexibility. Particularly 

emphasized that industry is constructed and educational robots is under active development. 

Key words: robots, systems, educational robots configuration. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʂʘʣʣʘʫʨ ʅ. ɸ. 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʦʣʦʪʶʢ ɺ.ɺ. 

ʂʆʄʇʔʖʊɽʈʅʆɽ ʊɽʉʊʀʈʆɺɸʅʀɽ ʋʏɸʑʀʍʉʗ ʅɸ ʋʈʆʂɸʍ ɸʃɻɽɹʈʓ 

 

ɺʘʞʥʳʤ ʟʚʝʥʦʤ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʇʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʠ ʦʮʝʥʠʚʘʥʠʷ ʟʥʘʥʠʡ ʢ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ 

ʦʪʚʝʯʘʝʪ ʜʫʭʫ ʚʨʝʤʝʥʠ ʠ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʬʦʨʤʘʤʠ ʠ ʤʝʪʦʜʘʤʠ 

ʢʦʥʪʨʦʣʷ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʨʝʤʷ ʟʘʥʷʪʠʡ, ʦʭʚʘʪʠʪʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ 

ʤʘʪʝʨʠʘʣʘ, ʙʳʩʪʨʦ ʫʩʪʘʥʦʚʠʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʫʯʘʱʠʤʠʩʷ ʠ ʦʧʨʝʜʝʣʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, 

ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʘʭ ʚ ʟʥʘʥʠʷʭ ʠ ʫʤʝʥʠʷʭ ʠ ʚʥʝʩʪʠ ʚ ʥʠʭ ʢʦʨʨʝʢʪʠʚʳ. 

ʆʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʜʘʥʥʦʡ ʬʦʨʤʳ ʢʦʥʪʨʦʣʷ ʷʚʣʷʶʪʩʷ: 

1) ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ (ʵʪʦ, ʚʝʨʦʷʪʥʦ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ). ɿʘʜʘʯʘ 
ʪʝʩʪʠʨʫʝʤʦʛʦ ï ʧʨʦʩʪʦ ʥʘʞʠʤʘʪʴ ʢʣʘʚʠʰʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʚʳʙʨʘʥʥʦʤʫ ʦʪʚʝʪʫ. ɺ ʠʪʦʛʝ ʢʦʤʧʴʶʪʝʨ 

ʚʳʜʘʝʪ ʛʦʪʦʚʳʡ ʨʝʟʫʣʴʪʘʪ. ʅʘ ʚʩʶ ʧʨʦʮʝʜʫʨʫ, ʚʢʣʶʯʘʷ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ, ʫʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ, ʯʝʤ ʧʨʠ ʦʙʳʯʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ. ʊʘʢʘʷ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʦʩʦʙʝʥʥʦ ʮʝʥʥʘ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʛʨʫʧʧʦʡ ʪʝʩʪʠʨʫʝʤʳʭ; 

2) ʵʢʦʥʦʤʷʪʩʷ ʩʠʣʳ ʪʝʩʪʠʨʫʶʱʝʛʦ ï ʝʤʫ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʟʘʥʠʤʘʪʴʩʷ ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʦʡ (ʟʘʛʦʪʦʚʢʘ 

ʙʣʘʥʢʦʚ, ʠʥʩʪʨʫʢʪʘʞ ʪʝʩʪʠʨʫʝʤʦʛʦ, ʚʳʜʘʯʘ ʟʘʜʘʥʠʡ, ʧʦʜʩʯʝʪ ʠ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ); 

3) ʧʨʠ ʥʘʣʠʯʠʠ ʭʦʨʦʰʦ ʦʪʣʘʞʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʩʢʣʶʯʘʝʪ ʦʰʠʙʢʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ; 

4) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʩʪʠʨʫʶʱʝʛʦ, 

ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʧʦʚʳʰʘʝʪ çʯʠʩʪʦʪʫè ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʳ; 

5) ʪʝʩʪʠʨʫʝʤʦʤʫ ʥʝʢʦʛʦ ʩʪʝʩʥʷʪʴʩʷ ï ʢʦʤʧʴʶʪʝʨ ʥʝ ʤʦʞʝʪ ʥʠ ʦʮʝʥʦʯʥʦ, ʥʠ ʵʤʦʮʠʦʥʘʣʴʥʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʝ ʩʘʤʳʝ ʫʜʘʯʥʳʝ ʦʪʚʝʪʳ. 

ʂʘʢ ʚʠʜʥʦ, ʜʦʩʪʦʠʥʩʪʚ ʫ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʝʤʘʣʦ. ʅʦ ʥʘʨʷʜʫ ʩ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʫ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʝʪʦʜʦʚ ʝʩʪʴ ʠ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ: 

1) ʦʙʱʝʥʠʝ ʯʝʣʦʚʝʢʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ, ʠ ʥʝ ʚʩʝ ʦʜʠʥʘʢʦʚʦ ʩʧʦʢʦʡʥʦ ʦʪʥʦʩʷʪʩʷ ʢ 
ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʦʮʝʜʫʨʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʘʪʷʥʝʪʩʷ ʠʣʠ ʩʦʜʝʨʞʘʥʠʝ ʥʝ 

ʟʘʠʥʪʝʨʝʩʫʝʪ ʫʯʘʱʝʛʦʩʷ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʥʘʩʪʨʦʡ ʤʦʞʝʪ ʩʤʝʥʠʪʴʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ. ʀʥʦʛʜʘ ʥʝʛʘʪʠʚʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ ʙʳʚʘʝʪ ʚʳʟʚʘʥʦ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

2) ʧʨʠ ʢʦʤʧʴʶʪʝʨʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʤʝʶʪ ʜʝʣʦ ʪʦʣʴʢʦ ʩ ʧʦʣʫʯʝʥʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ. ʆʥʠ ʥʝ ʚʠʜʷʪ ʪʝʩʪʠʨʫʝʤʦʛʦ, ʥʝ ʦʙʱʘʶʪʩʷ ʩ ʥʠʤ, ʘ ʟʥʘʯʠʪ, ʥʝ ʚʣʘʜʝʶʪ ʦ ʥʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝ ʤʦʛʫʪ ʚʳʷʩʥʠʪʴ ʝʛʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʟʥʘʥʠʡ; 

3) ʪʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʫʯʘʱʠʭʩʷ. ɸ ʵʪʦ ʩʘʤʳʡ 
ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʧʘʛʫʙʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʦʩʢʫʜʝʥʠʶ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ, ʠʩʢʦʨʝʥʝʥʠʶ 

ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʨʘʩʥʦʨʝʯʠʚʦ ʠ ʛʨʘʤʦʪʥʦ ʠʟʣʘʛʘʪʴ ʩʚʦʠ ʤʳʩʣʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ. ɸʡʨʝʥ, HotPotatoes, MyTestPro, 

TrstTurn ï ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʨʘʙʦʪʳ ʩ ʪʝʩʪʦʤ ʥʘ ʫʨʦʢʝ ʘʣʛʝʙʨʳ ʧʦ ʪʝʤʝ: çʌʫʥʢʮʠʷ ώ ÓÉÎὼè. ɺ ʧʨʦʛʨʘʤʤʥʦʡ 
ʩʨʝʜʝ ɸʡʨʝʥ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʝʩʪ ʠʟ 5 ʚʦʧʨʦʩʦʚ (3 ʚʦʧʨʦʩʘ ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʠ 2 ʚʦʧʨʦʩʘ ʚ 

ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʚʧʠʩʘʪʴ ʦʪʚʝʪ), ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʪʘ ʙʳʣʦ ʦʪʚʝʜʝʥʦ 2 ʤʠʥʫʪʳ. 

ʊʝʩʪ ʩʦʩʪʦʷʣ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʦʧʨʦʩʦʚ: 

1) ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ώ ÓÉÎὼ ʥʘʟʳʚʘʝʪʩʷ... 

a) ʢʦʩʠʥʫʩʦʠʜʦʡ;  b) ʬʫʥʢʮʠʝʡ ʩʠʥʫʩ;  c) ʩʠʥʫʩʦʠʜʦʡ. 

ʆʪʚʝʪ: ʩ) ʩʠʥʫʩʦʠʜʦʡ. 

2) ɺʳʙʝʨʝʪʝ ʚʝʨʥʳʡ ʛʨʘʬʠʢ ʧʦʢʘʟʳʚʘʶʱʠʡ ʬʫʥʢʮʠʶ ώ ÓÉÎὼ 
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ʘ) 
 

 

b) 
 

 
 

 

c) 
 

 
 

ʆʪʚʝʪ: b). 

3) ʌʫʥʢʮʠʷ ώ ÓÉÎὼ: 
a) ʯʝʪʥʘʷ; 

b) ʥʠ ʯʝʪʥʘʷ, ʥʠ ʥʝʯʝʪʥʘʷ; 

c) ʥʝʯʝʪʥʘʷ. 

ʆʪʚʝʪ: ʩ) ʥʝʯʝʪʥʘʷ. 

4) ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ώ ÓÉÎὼ ʩʦʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ é ʯʠʩʝʣ. 

ʆʪʚʝʪ: ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ. 

5) ʏʝʤʫ ʨʘʚʝʥ ʥʘʠʤʝʥʴʰʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʬʫʥʢʮʠʠ ώ ÓÉÎὼ? 

ʆʪʚʝʪ: ς“. 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʨʘʙʦʪʳ ʫʯʝʥʠʢʫ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʧʨʦʡʜʝʥʥʦʛʦ ʪʝʩʪʘ, ʛʜʝ ʦʥ 

ʤʦʞʝʪ ʫʟʥʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ ʠ ʧʦʣʫʯʠʪʴ ʦʪʤʝʪʢʫ (ʩʤ.ʨʠʩ.1). ʊʘʢ ʞʝ ʫʯʝʥʠʢ ʤʦʞʝʪ ʚʝʨʥʫʪʴʩʷ 

ʚ ʩʘʤ ʪʝʩʪ ʠ ʫʟʥʘʪʴ ʥʘ ʢʘʢʠʝ ʠʟ ʚʦʧʨʦʩʦʚ ʦʥ ʦʪʚʝʪʠʣ ʥʝʚʝʨʥʦ. 
 

 

ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪ ʧʨʦʡʜʝʥʥʦʛʦ ʪʝʩʪʘ 

 

ʀʟ ʚʩʝʛʦ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʙʦʣʴʰʦʝ ʙʫʜʫʱʝʝ. ʆʜʥʘʢʦ ʦʥʦ ʚʨʷʜ ʣʠ ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʂʦʣʦʪʶʢ ɺ. ɺ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ 

ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʘʣʛʝʙʨʳ ʥʘ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ 

ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʷʭ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʪʝʩʪʠʨʫʶʱʝʡ ʦʙʦʣʦʯʢʠ ʥʘ ʫʨʦʢʝ ʘʣʛʝʙʨʳ. 
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ɸʥʦʪʘʮʽʷ. ʂʦʣʦʪʶʢ ɺ. ɺ. ʂʦʤʧ'ʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ. ʎʷ ʩʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʧʠʪʘʥʥʷʤ ʤʝʪʦʜʠʢʠ 

ʚʠʢʣʘʜʘʥʥʷ ʘʣʛʝʙʨʠ ʥʘ ʪʨʝʪʴʦʤʫ ʩʪʫʧʝʥʽ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʽʩʪʠʪʴ 

ʦʧʠʩ ʧʨʦʮʝʩʫ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʷʢʝ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʫ ʥʘʚʯʘʣʴʥʠʭ ʫʯʙʦʚʠʭ ʘʫʜʠʪʦʨʽʷʭ. ʋ 

ʩʪʘʪʪʽ ʥʘʚʦʜʷʪʴʩʷ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʥʢʨʝʪʥʦʾ ʪʝʩʪʫʶʯʦʾ ʦʙʦʣʦʥʢʠ ʥʘ ʫʨʦʮʽ ʘʣʛʝʙʨʠ.  
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Summary. Kolotyuk V.V. Computer testing. This article is devoted to the methods of teaching algebra 

in the third stage of training with the use of computer technologies and contains a description of computer-based 

testing process that can be carried out in the classroom. The article presents the advantages and disadvantages 

of computer-based testing, as well as a specific example of the application of the test coating on the algebra lesson. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʂʆʄʇʔʖʊɽʈʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʇʈʀ ʈɸɿʈɸɹʆʊʂɽ  

ʂʆʄʇʃɽʂʉʅʆɻʆ ʋʏɽɹʅʆ-ʄɽʊʆɼʀʏɽʉʂʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ʇʈɽʇʆɼɸɺɸʅʀʗ 

ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʃʆɻʀʂʀ ʀ ɼʀʉʂʈɽʊʅʆʁ ʄɸʊɽʄɸʊʀʂʀ 

 

ʉʨʝʜʠ ʮʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʥʘʟʳʚʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʢʘʯʝʩʪʚʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʪʨʝʙʦʚʘʥʠʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʟʘʧʨʦʩʘʤʠ ʛʨʘʞʜʘʥ. ɺʩʝ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦ ʤʥʦʛʦʤ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʫʶ ʠʟʤʝʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʪʝʭ ʫʩʣʦʚʠʡ, 

ʧʨʠ ʢʦʪʦʨʳʭ ʦʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ï ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʯʘʱʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʠʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʜʠʩʮʠʧʣʠʥ, ʚ ʪʦʤ ʯʠʩʣʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʠ ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʜʥʠʤʘʶʪʩʷ 

ʚʦʧʨʦʩʳ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ ʤʝʥʴʰʝʝ ʯʠʩʣʦ 

ʯʘʩʦʚ, ʦʪʚʦʜʠʤʳʭ ʥʘ ʜʠʩʮʠʧʣʠʥʫ. ʇʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʤʝʩʪʠʪʴ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʚ ʦʙʫʯʝʥʠʠ ʩ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʘ ʫʯʝʥʠʝ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʪʫʜʝʥʪʘ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʦʤʫ ʠʟ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ 

ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʬʦʨʤʠʨʫʶʱʝʛʦ ʫ ʩʪʫʜʝʥʪʦʚ ʥʘʚʳʢʠ ʦʧʝʨʠʨʦʚʘʥʠʷ 

ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʚʳʜʝʣʝʥʠʷ ʛʣʘʚʥʦʛʦ, 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʪ.ʜ. 

ʆʧʠʩʳʚʘʷ ʨʝʘʣʠʟʘʮʠʶ ʜʘʥʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘ ʬʘʢʫʣʴʪʝʪʝ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʄʦʛʠʣʝʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸ.ɸ. ʂʫʣʝʰʦʚʘ. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʠ ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʟʜʝʩʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ (ʕʋʄʂ), ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʕʋʄʂ ʦʪʥʦʩʷʪ ʛʠʙʢʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ ʜʦʨʘʙʦʪʢʠ ʚ 

ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ, ʠʥʪʝʛʨʘʮʠʶ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʛʣʷʜʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʵʬʬʝʢʪʠʚʥʫʶ ʥʘʚʠʛʘʮʠʶ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʠ ʪ.ʜ. 

ʇʦʜʦʙʥʳʡ ʕʋʄʂ ʩʦʜʝʨʞʠʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʯʘʩʪʴ, ʧʨʘʢʪʠʯʝʩʢʫʶ, ʨʘʟʜʝʣ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʙʣʦʢ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʕʋʄʂ ʪʘʢʦʚʳ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʭʦʜʷʱʠʭ ʚ ʜʠʩʮʠʧʣʠʥʫ 

ʯʘʩʦʚ ʣʝʢʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ ʢʫʨʩ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʧʦ ʦʙʲʝʤʫ ʠʟʣʘʛʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʫʛʣʫʙʠʚ ʠ ʜʦʧʦʣʥʠʚ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʷʩʥʝʥʠʷʤʠ. ʀʤʝʶʱʠʝʩʷ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʫʨʩʘ ʧʨʠ ʦʙʳʯʥʦʤ ʠʟʣʦʞʝʥʠʠ ʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʵʪʦʤʫ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʕʋʄʂ ʩʦʜʝʨʞʠʪ ʢʘʢ ʣʝʢʮʠʦʥʥʳʡ ʢʫʨʩ ʩ ʛʠʧʝʨʩʩʳʣʢʘʤʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʥʷʪʠʡ ʠ ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʢ ʠʟʫʯʝʥʠʶ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʣʠʪʝʨʘʪʫʨʫ, ʪʘʢ ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʜʘʥʥʳʡ ʢʫʨʩ ʧʨʝʟʝʥʪʘʮʠʠ ʢ ʢʘʞʜʦʡ ʣʝʢʮʠʠ. ʅʘ ʣʝʢʮʠʷʭ ʩʪʫʜʝʥʪʳ, ʠʤʝʷ ʛʦʪʦʚʳʡ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʢ ʟʘʥʷʪʠʶ, ʧʦʣʫʯʘʶʪ ʢʦʤʤʝʥʪʘʨʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩ ʧʘʨʘʣʣʝʣʴʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʝʡ 

ʧʨʝʟʝʥʪʘʮʠʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʬʦʨʤʫʣʠʨʫʝʪ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ ʢʣʶʯʝʚʳʝ 

ʧʨʦʙʣʝʤʳ, ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʠ ʠ ʧʨʝʜʣʘʛʘʝʪ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʭ ʜʦʩʪʠʞʝʥʠʷ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʩʦʜʝʨʞʠʪ ʧʨʘʢʪʠʢʫʤ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʩ ʠʟʣʦʞʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʢʘʞʜʦʡ ʪʝʤʝ ʠ ʧʨʠʤʝʨʘʤʠ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ, ʤʘʪʝʨʠʘʣ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, 

ʚʢʣʶʯʘʶʱʠʡ ʢʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʚʦʧʨʦʩʦʚ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ, ʘ ʪʘʢʞʝ 

ʪʝʢʩʪʦʚ ʟʘʜʘʥʠʡ, ʥʘ ʫʩʚʦʝʥʠʝ ʧʦʥʷʪʠʡ, ʚʳʜʝʣʝʥʠʝ ʠʭ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʠ ʧʨʠʟʥʘʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʤʝʥʠʡ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ.  

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʦʨʛʘʥʠʟʫʶʪʩʷ ʚ ʨʘʟʫʤʥʦʤ ʯʝʨʝʜʦʚʘʥʠʠ ʬʨʦʥʪʘʣʴʥʦʡ, ʛʨʫʧʧʦʚʦʡ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʟʥʘʥʠʡ, ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ 

ʧʨʠʤʝʥʠʪʴ ʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʕʬʬʝʢʪʠʚʥʳʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʦʙʩʫʞʜʝʥʠʷ ʢʣʶʯʝʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʠʧʦʚ ʟʘʜʘʯ ʚ ʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʫʣʷʭ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥ ʠʟʫʯʘʝʤʳʡ 

ʤʘʪʝʨʠʘʣ, ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʦʪʨʘʙʦʪʢʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. ɿʘʜʘʯʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ 

ï ʵʪʦ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʩʪʫʜʝʥʪʘʤʠ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʧʨʠʤʝʥʝʥʠʷ ʩʧʦʩʦʙʦʚ ʠ ʧʨʠʝʤʦʚ 

ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 

ʇʦ ʢʘʞʜʦʤʫ ʨʘʟʜʝʣʫ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʟʘʜʘʥʠʷ, ʦʪʨʘʞʘʶʱʝʛʦ 

ʥʘʙʦʨ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʤʧʝʪʝʥʮʠʷʤ ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʦʩʚʦʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʪʝʤʳ. ʂʨʦʤʝ ʥʠʭ ʚ ʨʘʟʜʝʣ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʚʢʣʶʯʝʥʳ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʪʝʩʪʳ, ʤʘʪʝʨʠʘʣʳ ʢ ʟʘʯʝʪʫ ʠ ʪ.ʜ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ. ɺʝʩʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ 

ʨʘʟʜʝʣʷʣʩʷ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ ʙʣʦʢʘʤ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ. ɺ ʨʘʤʢʘʭ ʢʘʞʜʦʡ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚʦʧʨʦʩʳ ʠ ʫʤʝʥʠʷ, ʚʣʘʜʝʥʠʷ 

ʢʦʪʦʨʳʤʠ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʚʦʜʘ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʘ ʪʨʝʙʦʚʘʥʠʷʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ. ʇʦ ʢʘʞʜʦʤʫ ʚʦʧʨʦʩʫ ʩʦʩʪʘʚʣʷʣʠʩʴ ʛʨʫʧʧʳ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʢʘʢ ʧʦ ʬʦʨʤʝ ʧʨʝʜʲʷʚʣʝʥʠʷ, ʪʘʢ ʠ ʧʦ ʩʣʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ. ʊʝʩʪʦʚʘʷ ʦʙʦʣʦʯʢʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ 

ʩʣʫʯʘʡʥʳʡ ʚʳʙʦʨ ʟʘʜʘʥʠʡ ʢʘʞʜʦʡ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʠ ʢʘʞʜʦʛʦ ʚʦʧʨʦʩʘ (ʙʣʦʢʘ).  

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʙʣʦʢ ʚʢʣʶʯʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʟʘʜʘʥʠʡ, ʧʝʨʝʯʝʥʴ ʦʩʥʦʚʥʦʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʪʝʤʘʤ, ʛʣʦʩʩʘʨʠʡ ʠ ʜʨ. 

ʆʪʜʝʣʴʥʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʕʋʄʂ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʵʣʝʢʪʨʦʥʥʳʡ 

ʚʘʨʠʘʥʪ ʫʯʝʙʥʠʢʘ ʩ ʚʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘʚʠʛʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʛʠʧʝʨʩʩʳʣʦʢ. ʈʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʤʫʣʴʪʠʤʝʜʠʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʦʜʝʨʞʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʚ 

ʕʋʄʂ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʝʟʝʥʪʘʮʠʡ. ʕʪʦ ʥʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʝʟʝʥʪʘʮʠʠ PowerPoint, 

ʭʦʪʷ ʧʦʩʣʝʜʥʠʝ ʯʘʩʪʦ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʧʨʦʩʪʝʡʰʝʡ ʘʥʠʤʘʮʠʠ ʪʝʢʩʪʘ, 

ʵʬʬʝʢʪʦʚ ʩʤʝʥʳ ʩʣʘʡʜʦʚ ʠ ʧʦʷʚʣʝʥʠʷ ʢʘʨʪʠʥʦʢ. ʇʨʠ ʚʩʝʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʰʘʙʣʦʥʦʚ ʠ ʵʬʬʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ 

ʪʘʢʠʭ ʧʨʝʟʝʥʪʘʮʠʡ ʩʣʦʞʥʦ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʦʪʨʘʟʠʪʴ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʢʘʢ 

ʥʘʧʨʠʤʝʨ, ʧʦʩʪʨʦʝʥʠʝ ʪʘʙʣʠʮʳ ʠʩʪʠʥʥʦʩʪʠ (ʝʩʣʠ, ʢʦʥʝʯʥʦ, ʥʝ ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʣʘʡʜʦʚ ʜʦ 

ʥʝʧʨʠʣʠʯʥʦ ʙʦʣʴʰʦʛʦ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʪʦʙʴʝʪ ʚʩʷʢʦʝ ʞʝʣʘʥʠʝ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʪʘʢʫʶ 

ʧʨʝʟʝʥʪʘʮʠʶ). ɺ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʨʝʟʝʥʪʘʮʠʷ ð ʵʪʦ ʚʠʜʝʦʨʷʜ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ 

ʦʪʨʘʞʘʝʪ ʚʩʝ ʵʪʘʧʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʅʘʟʚʘʥʠʝ çʧʨʝʟʝʥʪʘʮʠʷè ʚʧʦʣʥʝ ʧʨʘʚʦʤʝʨʥʦ, ʪʘʢ ʢʘʢ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʦʙʫʯʘʶʱʝʛʦ ʢʦʥʪʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʩʣʘʡʜʦʚ ð ʢʘʨʪʠʥʢʠ ʚ ʬʦʨʤʘʪʝ png ʠʣʠ jpg, ʢʦʪʦʨʳʝ ʧʨʠ 

ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ ʚʠʜʝʦʤʦʥʪʘʞʘ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʦʙʫʯʘʶʱʠʡ ʤʠʥʠ-ʬʠʣʴʤ (ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʙʦʣʝʝ ʪʨʝʭ 

ʤʠʥʫʪ). ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʠʜʝʦʨʷʜ ʜʦʧʦʣʥʷʝʪʩʷ ʘʫʜʠʦʩʦʧʨʦʚʦʞʜʝʥʠʝʤ. ʇʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʠʜʝʦʨʦʣʠʢ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʳʯʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʪʝʢʩʪʘ ʠʣʠ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʧʣʘʥʝ 

ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʥʘʛʣʷʜʥʦʩʪʠ ʠʟʣʦʞʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʝ ʦʙʫʯʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʋʄʂ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠ 

ʜʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘè ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʦʜʥʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʨʝʩʫʨʩʝ 

ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠʟʫʯʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ 

ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʘʢʩʠʤʘʣʴʥʦ ʝʝ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠʭ ʧʨʝʜʤʝʪʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ. 
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ʨʦʟʨʦʙʮʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ ʽ 
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ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʧʨʠʢʣʘʜʽ ʬʘʢʫʣʴʪʝʪʫ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ ʄʦʛʠʣʝʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 
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ʇɯɼɻʆʊʆɺʂɸ ɺʏʀʊɽʃʗ ɼʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʀʌɽʈɽʅʎɯɸʎɯɰ ʅɸɺʏɸʅʅʗ  

ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɯʂʊ 

 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʥʘʚʯʘʥʥʽ ʰʢʦʣʷʨʽʚ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʧʽʜʛʦʪʦʚʢʠ, ʧʦʩʠʣʝʥʥʷ ʪʝʥʜʝʥʮʽʾ ʽʥʪʝʛʨʘʮʽʾ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚʠʤʘʛʘʻ 

ʚʽʜʧʦʚʽʜʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʟʦʢʨʝʤʘ ʫ ʭʦʜʽ ʚʠʨʦʙʥʠʯʦʾ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʽʚ ʫ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʧʦʢʘʟʫʶʪʴ, ʱʦ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʧʨʦʙʣʝʤʠ ʧʨʘʢʪʠʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘʚʯʘʥʥʷ. ɯ ʥʘʩʘʤʧʝʨʝʜ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ, ʢʦʣʠ ʯʘʩʪʠʥʘ ʫʯʥʽʚ, ʷʢʽ ʥʝ ʚ ʟʤʦʟʽ ʦʧʘʥʫʚʘʪʠ ʤʘʪʝʤʘʪʠʢʫ ʥʘ 

ʜʦʩʪʘʪʥʴʦʤʫ ʪʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ, ʟʛʦʜʦʤ ʚʪʨʘʯʘʶʪʴ ʜʦ ʥʝʾ ʽʥʪʝʨʝʩ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʯʝʨʝʟ ʦʨʽʻʥʪʘʮʽʶ ʚʯʠʪʝʣʷ 

ʥʘ çʩʝʨʝʜʥʴʦʛʦè ʫʯʥʷ, ʥʝʨʽʜʢʦ ʥʝʜʦʩʪʘʪʥʷ ʫʚʘʛʘ ʥʘ ʫʨʦʮʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʽ ʦʙʜʘʨʦʚʘʥʠʤ ʰʢʦʣʷʨʘʤ. ʃʠʰʝ ʚ 

ʪʦʤʫ ʨʘʟʽ ʧʽʜʚʠʱʫʚʘʪʠʤʝʪʴʩʷ ʤʦʪʠʚʘʮʽʷ ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʢʨʘʱʠʪʴʩʷ ʷʢʽʩʪʴ ʟʥʘʥʴ, ʷʢʱʦ ʫʯʝʥʴ ʫʩʚʽʜʦʤʠʪʴ 

ʮʽʥʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʚ ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʩʝʥʩʽ, ʢʦʣʠ ʡʦʛʦ ʥʘʚʯʘʣʴʥʽ ʧʦʪʨʝʙʠ ʙʫʜʫʪʴ ʟʘʜʦʚʦʣʝʥʽ.  

ʊʦʤʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʛʦʪʫʚʘʪʠ ʜʦ ʪʦʛʦ, ʷʢ ʧʦʪʨʽʙʥʦ ʥʘʜʘʚʘʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʧʽʜʪʨʠʤʢʫ ʢʦʞʥʦʤʫ ʫʯʥʶ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʘʜʘʧʪʘʮʽʶ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʰʢʦʣʷʨʘ, ʚʨʘʭʦʚʫʶʯʠ ʡʦʛʦ ʥʘʚʯʘʣʴʥʠʡ ʩʪʠʣʴ. 

ʗʢ ʥʘʧʨʷʤʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʙʘʯʠʤʦ ʨʦʟʛʦʨʪʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʝ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʯʝʨʝʟ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʢʫʨʩʽʚ, ʜʠʩʪʘʥʮʽʡʥʠʭ ʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ [2], ʯʝʨʝʟ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʫ ʥʘʚʯʘʥʥʽ.  

ʅʘʚʯʘʶʯʠ ʩʪʫʜʝʥʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʶ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʽ 

ʤʘʪʝʤʘʪʠʢʠ, ʘʢʪʠʚʥʦ ʟʘʧʨʦʚʘʜʞʫʻʤʦ ʤʝʪʦʜ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ. ɿʦʢʨʝʤʘ, ʧʨʦʜʫʢʪʘʤʠ ʧʨʦʝʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʩʪʘʶʪʴ ʨʦʟʨʦʙʣʝʥʽ ʥʠʤʠ ʪʘ ʥʘʧʦʚʥʝʥʽ ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʥʪʝʥʪʦʤ ʙʣʦʛʠ ʪʘ ʩʘʡʪʠ 

ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʜʦʙʽʨʢʠ ʢʦʥʩʧʝʢʪʽʚ ʫʨʦʢʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ ʜʣʷ 

ʧʝʚʥʦʾ ʧʘʨʘʣʝʣʽ. ʉʘʤʝ ʦʩʪʘʥʥʻ ʟʜʽʡʩʥʠʪʠ ʥʘʡʚʘʞʯʝ, ʦʩʢʽʣʴʢʠ ʥʝʦʙʭʽʜʥʦ ʜʦʢʣʘʜʘʪʠ ʯʠʤʘʣʦ ʟʫʩʠʣʴ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʣʘʛʦʜʞʝʥʦʾ ʨʦʙʦʪʠ ʫ ʢʦʤʘʥʜʽ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʨʦʟʨʦʙʮʽ ʜʠʩʪʘʥʮʽʡʥʠʭ ʫʨʦʢʽʚ, ʪʝʩʪʽʚ, 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʟʘ ʥʘʚʯʘʣʴʥʠʤʠ ʪʝʤʘʤʠ ʜʣʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʢʣʘʩʫ. ʂʫʨʩʠ ʨʦʟʨʦʙʣʷʻʤʦ ʜʣʷ ʦʥʦʚʣʝʥʦʾ 

ʚʝʨʩʽʾ Moodle, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʥʘʚʯʘʥʥʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʦʮʽʘʣʴʥʠʭ ʩʝʨʚʽʩʽʚ. 

ʆʢʨʝʤʽ ʘʩʧʝʢʪʠ ʧʠʪʘʥʥʷ ʚʠʩʚʽʪʣʶʚʘʣʠʩʷ ʥʘʤʠ ʨʘʥʽʰʝ ʫ ʧʫʙʣʽʢʘʮʽʾ ʧʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʪʫʧʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʛʝʦʤʝʪʨʽʾ [1]. ʈʦʟʨʦʙʣʷʶʯʠ ʦʢʨʝʤʽ ʪʝʤʠ ʚ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ 

ʢʫʨʩʫ, ʤʘʡʙʫʪʥʽ ʫʯʠʪʝʣʽ ʥʘʚʯʘʶʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʪʚʦʨʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʷʢʦʩʪʽ ʪʴʶʪʦʨʘ.  

ʇʨʦʝʢʪʫʶʯʠ ʢʫʨʩ, ʚʘʞʣʠʚʦ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʠʪʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʨʽʟʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʨʦʟʨʽʟʥʷʶʯʠ ʧʨʠ ʮʴʦʤʫ ʤʝʪʦʜʠ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ ʟʘ 

ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʟʘ ʧʨʦʮʝʩʦʤ, ʟʘ ʧʨʦʜʫʢʪʘʤʠ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘ ʥʘʚʯʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ [3].  

ʇʽʜ ʨʽʚʥʝʚʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʨʦʟʫʤʽʻʤʦ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘ ʟʜʽʙʥʦʩʪʷʤʠ ʪʘ ʫʩʧʽʰʥʽʩʪʶ ʚ ʥʘʚʯʘʥʥʽ, 

ʢʦʣʠ ʥʘʚʯʘʶʯʠʩʴ ʚ ʦʜʥʦʤʫ ʢʣʘʩʽ, ʟʘ ʦʜʥʽʻʶ ʧʨʦʛʨʘʤʦʶ ʪʘ ʧʽʜʨʫʯʥʠʢʦʤ, ʰʢʦʣʷʨʽ ʤʦʞʫʪʴ ʟʘʩʚʦʶʚʘʪʠ 

ʤʘʪʝʨʽʘʣ ʥʘ ʨʽʟʥʠʭ ʦʩʦʙʠʩʪʽʩʥʦ ʜʦʩʷʞʥʠʭ ʨʽʚʥʷʭ ʥʘ ʦʩʥʦʚʽ ʷʢʽʩʥʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʝʤʠ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʟʘ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʪʠʤ, ʱʦ ʫʯʥʽ 

ʤʘʶʪʴ ʚʠʚʯʠʪʠ, ʪʘ ʷʢʽ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʤʘʶʪʴ ʙʫʪʠ ʟʘʜʽʷʥʽ. ʅʘʧʨʠʢʣʘʜ, ʜʦ ʢʦʞʥʦʾ ʟ ʪʝʤ ʰʢʽʣʴʥʦʛʦ 

ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ 9-ʛʦ ʢʣʘʩʫ ʜʦʮʽʣʴʥʦ ʨʦʟʨʦʙʠʪʠ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʥʘ ʧʦʯʘʪʢʦʚʝ ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʜʘʣʽ 

ʪʝʩʪʠ ʙʘʟʦʚʦʛʦ ʨʽʚʥʷ ʽ ʪʝʩʪʠ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʪʝʤʘʪʠʯʥʽ ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ. ʆʭʦʧʣʝʥʦ ʪʘʢʽ ʨʦʟʜʽʣʠ 

ʷʢ ʤʝʪʦʜ ʢʦʦʨʜʠʥʘʪ ʽ ʚʝʢʪʦʨʠ ʥʘ ʧʣʦʱʠʥʽ; ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʪʨʠʢʫʪʥʠʢʽʚ; ʧʨʘʚʠʣʴʥʽ ʤʥʦʛʦʢʫʪʥʠʢʠ ʪʘ 

ʛʝʦʤʝʪʨʠʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʟʘʚʜʘʥʴ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʙʫʣʘ ʟʤʦʛʘ 

ʧʦʨʝʢʦʤʝʥʜʫʚʘʪʠ ʨʽʟʥʽ ʰʣʷʭʠ ʨʦʙʦʪʠ ʟʽ ʟʤʽʩʪʦʤ ʽ ʟʜʽʡʩʥʶʚʘʪʠ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘ ʧʨʦʮʝʩʦʤ. ʅʠʟʢʫ ʟʘʚʜʘʥʴ 

ʫʯʥʽ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʫʯʠʪʝʣʷ, ʽʥʰʽ ʩʘʤʦʩʪʽʡʥʦ ʚ ʘʫʜʠʪʦʨʽʾ ʯʠ ʚʜʦʤʘ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ.  
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ʈʦʟʨʦʙʠʚʰʠ ʩʘʤʦʩʪʽʡʥʦ ʯʠ ʜʽʙʨʘʚʰʠ ʟ ʙʘʥʢʫ ʧʨʦʝʢʪʽʚ ʥʘʚʯʘʣʴʥʽ ʧʨʦʝʢʪʠ ʜʦ ʢʦʞʥʦʾ ʟ ʪʝʤ, ʫ ʚʯʠʪʝʣʷ 

ʟôʷʚʠʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʫʯʘʪʠ ʜʦ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʠʨʰʝ ʢʦʣʦ ʰʢʦʣʷʨʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘ ʧʨʦʜʫʢʪʘʤʠ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʫʯʥʽ ʟʤʦʞʫʪʴ 

ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʪʠ ʥʝʦʙʭʽʜʥʽ ʟʘʩʦʙʠ. ɿʜʽʡʩʥʶʶʯʠ ʢʦʤʙʽʥʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, ʢʦʣʠ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʧʠʪʘʥʴ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʟ ʰʢʽʣʴʥʦʾ ʘʫʜʠʪʦʨʽʾ ʫ ʚʽʨʪʫʘʣʴʥʫ, ʻ ʟʤʦʛʘ ʩʪʚʦʨʠʪʠ ʛʥʫʯʢʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʢʦʣʠ 

ʢʦʞʝʥ ʤʦʞʝ ʦʙʠʨʘʪʠ ʚʣʘʩʥʫ ʦʩʚʽʪʥʶ ʪʨʘʻʢʪʦʨʽʶ. 

ʇʨʦʝʢʪʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʢʫʨʩ, ʜʦʮʽʣʴʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʜʦ ʢʦʞʥʦʾ ʪʝʤʠ ʧʨʝʜôʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʚʯʝʥʥʷ ʪʝʤʠ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʣʠʩʪʽʚ ʩʘʤʦʩʧʨʷʤʫʚʘʥʥʷ ʫ ʥʘʚʯʘʥʥʽ ʷʢ ʜʣʷ ʰʢʦʣʷʨʽʚ, ʪʘʢ ʽ ʜʣʷ 

ʩʘʤʠʭ ʩʪʫʜʝʥʪʽʚ. ɺʘʨʪʦ ʜʦʜʘʪʠ ʜʦ ʤʘʪʝʨʽʘʣʽʚ ʢʫʨʩʫ ʨʽʟʥʦʤʘʥʽʪʥʽ ʮʽʢʘʚʠʥʢʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʽʩʪʦʨʽʾ 

ʤʘʪʝʤʘʪʠʢʠ, ʟ ʧʨʘʢʪʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʚʤʦʥʪʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ çʽʥʪʝʨʘʢʪʠʚʥʽè ʚʧʨʘʚʠ.  

ʄʝʪʦʜʠ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʧʽʜʛʦʪʦʚʮʽ ʽ ʧʝʨʝʧʽʜʛʦʪʦʚʮʽ ʚʯʠʪʝʣʷ. 

ʑʦʙ ʚʨʘʭʫʚʘʪʠ ʧʝʨʝʚʘʞʘʥʥʷ ʚʽʟʫʘʣʴʥʦʾ, ʘʫʜʽʘʣʴʥʦʾ ʯʠ ʢʽʥʝʩʪʝʪʠʯʥʦʾ ʤʦʜʘʣʴʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽʥʩʪʨʫʢʪʠʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ï ʪʝʢʩʪʦʚʠʤʠ ʟʘʧʠʩʘʤʠ, 

ʚʽʜʝʦʤʘʪʝʨʽʘʣʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʩʢʨʽʥʢʘʩʪʘʤʠ, ʩʢʦʨʠʩʪʘʪʠʩʷ ʷʢʠʤʠ ʤʦʞʥʘ, ʦʙʨʘʚʰʠ ʚʽʜʧʦʚʽʜʥʝ ʧʦʩʠʣʘʥʥʷ; 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʫʙôʻʢʪʥʠʡ ʜʦʩʚʽʜ, ʽʥʪʝʨʝʩʠ ʪʘ ʥʘʭʠʣʠ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ˇʘʪʫʥʢʫ, ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʧʨʦʧʠʩʫʚʘʪʠ ʢʨʠʪʝʨʽʾ ʥʘ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʥʘ ʧʣʘʥʫʚʘʥʥʷ 

ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʧʨʦʝʢʪʽ, ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ʪʘ ʚʟʘʻʤʦʦʮʽʥʶʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʦʮʽʣʴʥʦ 

ʩʪʠʤʫʣʶʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʛʦ ʟʘʚʜʘʥʥʷ ʷʢ ʩʘʤʦʩʪʽʡʥʦ, ʪʘʢ ʽ ʫ ʧʘʨʘʭ, ʫ ʤʘʣʠʭ ʛʨʫʧʘʭ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʦʙʛʦʚʦʨʝʥʥʷ, ʟʦʢʨʝʤʘ ʘʣʴʪʝʨʥʘʪʠʚ. ɿʘʣʝʞʥʦ ʚʽʜ ʥʘʚʯʘʣʴʥʠʭ ʧʦʪʨʝʙ, ʦʙôʻʜʥʘʥʥʷ ʫ ʛʨʫʧʠ ʤʦʞʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʷʢ ʜʦʚʽʣʴʥʦ, ʟʘ ʚʠʧʘʜʢʦʚʠʤ ʟʙʽʛʦʤ, ʪʘʢ ʽ ʚʽʜ ʧʦʪʨʝʙ ʪʘ ʟʜʽʙʥʦʩʪʝʡ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʯʠ 

ʩʪʨʘʪʝʛʽʯʥʠʤ ʰʣʷʭʦʤ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʥʝʩʭʦʞʠʭ ʛʨʫʧ. ɸ ʪʘʢʦʞ ʤʦʞʥʘ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʪʠ ʛʨʫʧʠ, ʚ ʷʢʠʭ 

ʧʨʘʮʶʚʘʪʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʣʽʜʥʦʾ ʩʫʤʽʩʥʦʾ ʪʘ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʟʤʽʩʪʦʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʜʦʮʽʣʴʥʦ 

ʧʨʦʧʦʥʫʚʘʪʠ ʪʘʢʽ ʩʪʨʘʪʝʛʽʾ: ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʨʠʪʝʨʽʷʤʠ ʷʢʽʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, ʜʽʷʣʴʥʦʩʪʽ, ʱʦʙ ʪʽ, ʭʪʦ 

ʥʘʚʯʘʻʪʴʩʷ, ʤʦʛʣʠ ʩʘʤʽ ʨʦʟʙʠʚʘʪʠ ʥʘ ʝʪʘʧʠ ʪʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʚʦʻ ʥʘʚʯʘʥʥʷ; ʩʪʚʦʨʶʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʚʣʘʩʥʠʡ ʧʨʦʛʨʝʩ ʫ ʥʘʚʯʘʥʥʽ; ʧʨʦʧʦʥʫʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʢʣʘʜʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʚʪʦʨʝʥʥʷ; ʫʥʘʦʯʥʶʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʨʘʬʽʯʥʠʭ ʩʭʝʤ, ʢʘʨʪ ʧʘʤôʷʪʽ ʪʦʱʦ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ʆ. ɻ. ʄʝʜʚʝʜʦʚʩʢʘʷ 

ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʉʫʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ɸ.ʉ. ʄʘʢʘʨʝʥʢʦ, ʛ. ʉʫʤʳ 

mksa19@mail.ru  

ʄʝʜʚʝʜʦʚʩʢʘʷ ʆ.ɻ. 

ʇʈʆɻʈɸʄʄɸ SWAY ʂɸʂ ʇʈʀʄɽʈ ʇʈʀʄɽʅɽʅʀʗ ʆɹʃɸʏʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

ɺ ʋʏɽɹʅʆʄ ʇʈʆʎɽʉʉɽ 

 

 ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï Microsoft, Apple, HP, Intel 

ʪʘʢ ʠ ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʝʟʢʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ï Cloud Technologies ʠʣʠ ʆʙʣʘʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. 

 ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʫʜʦʙʥʘʷ ʩʨʝʜʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʲʝʜʠʥʷʶʱʘʷ 

ʚ ʩʝʙʝ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʣʠʮʝʥʟʠʦʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʘʥʘʣʳ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʫʶ 

ʧʦʜʜʝʨʞʢʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. [7] 

ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʸʥʳʤʠ [1,2,4,5] ʪʘʢ 

ʠ ʟʘʨʫʙʝʞʥʳʤʠ [3,6].  

ɺ ʥʦʚʦʤ ʧʘʢʝʪʝ Microsoft Office 2016, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʋʢʨʘʠʥʝ ʚ ʩʝʥʪʷʙʨʝ 2015 ʛʦʜʘ, ʚ 

ʣʠʥʝʡʢʝ ʦʙʥʦʚʣʸʥʥʳʭ ʧʨʦʛʨʘʤʤ Word, Excel, PowerPoint, OneNote, Outlook, Access, Project ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ï Sway, ʢʦʪʦʨʘʷ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʫʞʥʘ ʫʯʸʪʥʘʷ 

ʟʘʧʠʩʴ Microsoft. Sway ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʚʤʝʩʪʝ ʩ ʧʘʢʝʪʦʤ Office 2016 ʠʣʠ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʝʡ ʧʨʦʛʨʘʤʤʳ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʣʶʙʦʛʦ ʠʥʪʝʨʥʝʪ-

ʙʨʘʫʟʝʨʘ. ʈʘʩʩʤʦʪʨʠʤ online ʚʝʨʩʠʶ ʉʚʝʡ. ʉʦʟʜʘʚʘʪʴ ʧʨʝʟʝʥʪʘʮʠʶ ʤʦʞʥʦ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ: ʣʠʙʦ ʥʘʯʘʪʴ 

ʩʦʟʜʘʚʘʪʴ ʧʨʝʟʝʥʪʘʮʠʶ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʟʘʛʦʪʦʚʦʢ (ʥʘʧʨʠʤʝʨ, ʧʦʜʝʣʠʪʴʩʷ ʚʦʟʥʠʢʰʠʤʠ ʠʜʝʷʤʠ, 

ʩʦʟʜʘʪʴ ʣʠʯʥʳʡ ʬʦʪʦʘʣʴʙʦʤ), ʣʠʙʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʞʝ ʟʘʨʘʥʝʝ ʟʘʛʦʪʦʚʣʝʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ Word, PDF, 

PowerPoint, ʣʠʙʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʞʝ ʛʦʪʦʚʳʤʠ ʰʘʙʣʦʥʘʤʠ, ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʧʨʦʛʨʘʤʤʦʡ.  

 
ʈʠʩ. 1. ʉʪʘʨʪʦʚʘʷ ʩʪʨʘʥʠʮʘ Sway 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʨʝʟʝʥʪʘʮʠʠ ʧʨʷʤʦ ʚ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʟʘʛʨʫʞʘʪʴ ʜʦʢʫʤʝʥʪʳ ʠʟ ʆʙʣʘʯʥʦʛʦ 

ʭʨʘʥʠʣʠʱʘ OneDrive, ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ Twitter, Facebook, ʠʟ ʚʠʜʝʦʭʦʩʪʠʥʛʘ YouTube, ʠʟ ʬʦʪʦʭʦʩʪʠʥʛʘ 

Flickr, ʠʟ ʧʦʠʩʢʦʚʠʢʘ Bing ʠʣʠ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʠʟ ʩʦʙʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʇʂ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʟʝʥʪʘʮʠʷ Sway ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʪʝʢʩʪ, ʛʠʧʝʨʩʩʳʣʢʠ, ʠʟʦʙʨʘʞʝʥʠʝ, ʚʠʜʝʦ, ʟʚʫʢ, 

ʚʥʝʜʨʸʥʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʣʘʡʜʘʭ, ʘ ʥʘ ʢʘʨʪʦʯʢʘʭ.  
  

 

ʈʠʩ. 2. ʂʘʨʪʦʯʢʠ Sway 
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ʂʘʨʪʦʯʢʠ ʤʦʞʥʦ ʫʜʘʣʷʪʴ, ʤʝʥʷʪʴ ʤʝʩʪʘʤʠ, ʛʨʫʧʧʠʨʦʚʘʪʴ. ʇʨʠ ʧʦʤʦʱʠ ʢʦʤʘʥʜʳ ɺʦʩʧʨʦʠʟʚʝʩʪʠ 

ʚʦʟʤʦʞʝʥ ʧʨʦʩʤʦʪʨ ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɼʣʷ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘ ʢʘʨʪʦʯʢʘʭ, ʩʫʱʝʩʪʚʫʝʪ ʢʦʤʘʥʜʘ ʂʦʩʪʨʫʢʪʦʨ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʧʦʥʨʘʚʠʚʰʠʡʩʷ ʝʤʫ ʉʪʠʣʴ ʠʣʠ 

ʥʘʩʪʨʘʠʚʘʝʪ ʝʛʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ PowerPoint, ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʥʝʪ ʙʦʣʴʰʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʜʣʷ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʧʨʝʟʝʥʪʘʮʠʠ, ʧʦʵʪʦʤʫ ʨʘʙʦʪʘʪʴ ʚ Sway ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ.  

ɻʦʪʦʚʫʶ ʧʨʝʟʝʥʪʘʮʠʶ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʥʘ Facebook, Twitter ʠʣʠ Dosc.com, ʘ ʪʘʢʞʝ ʤʦʞʥʦ 

ʇʨʠʛʣʘʩʠʪʴ ʢʦʣʣʝʛ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʦʩʢʦʣʴʢʫ ʛʦʪʦʚʘʷ ʧʨʝʟʝʥʪʘʮʠʷ ʠʤʝʝʪ 

ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʠʥʪʝʨʥʝʪ ʘʜʨʝʩ ʥʘ ʜʦʤʝʥʝ sway.com. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʟʝʥʪʘʮʠʶ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʥʘ 

ʣʶʙʦʤ ʫʩʪʨʦʡʩʪʚʝ: ʇʂ, ʧʣʘʥʰʝʪʝ, ʪʝʣʝʬʦʥʝ. 

ʀʪʘʢ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʆʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʯʝʚʠʜʥʳ: ʥʝ ʪʨʝʙʫʝʪʩʷ ʟʘʛʨʫʟʢʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʯʘʩʪʦ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ); ʧʨʝʟʝʥʪʘʮʠʷ ʥʝ ʟʘʥʠʤʘʝʪ ʤʝʩʪʦ ʥʘ 

ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʦʙʣʘʯʥʳʭ ʭʨʘʥʠʣʠʱʘʭ; ʛʦʪʦʚʫʶ ʧʨʝʟʝʥʪʘʮʠʶ ʤʦʞʥʦ 

ʨʘʟʤʝʩʪʠʪʴ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ; ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʧʨʠ ʥʘʣʠʯʠʠ ʀʥʪʝʨʥʝʪ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʚʦʝʡ ʧʨʝʟʝʥʪʘʮʠʝʡ; ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʧʨʝʟʝʥʪʘʮʠʝʡ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴʶ ʭʨʘʥʠʤʦʡ ʚ ʆʙʣʘʢʘʭ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ʀʥʪʝʨʥʝʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʯʝʚʠʜʥʦ, ʯʪʦ 

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʪʝʤʘ, ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ.  
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Summary. Medvedovskaya O. G. The Use of Cloud technologies in educational process taking as an 

example program Sway. This work deals with a powerful IT Cloud technologies tool basing on the program of 

creating interactive presentations ï Sway. This program is a program of the New generation which is developed 

with the use of Cloud technologies. All basic principles, advantages and disadvantages of using this software are 

demonstrated.  

Key words: Sway, Cloud technologies, Cloud calculations, Microsoft Office Pack 2016, education, One 

Drive, educational process. 

 

 



ɯɯ ʄʽʞʥʘʨʦʜʥʘ ʜʠʩʪʘʥʮʽʡʥʘ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
.                                                                                                                                                                                                                                 . 

32 

ʉ. ʂ. ʄʝʱʘʥʽʥʦʚ  

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʘʤ'ʷʥʩʴʢʝ 

ɺ. ʄ. ʉʧʽʚʘʢ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɯ. ʉʽʢʦʨʩʴʢʦʛʦ, ʤ. ʂʠʾʚ 

ʄʝʱʘʥʽʥʦʚ ʉ.ʂ., ʉʧʽʚʘʢ ɺ.ʄ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʊɽʍʅɯʏʅʀʍ ʍɸʈɸʂʊɽʈɯʉʊʀʂ ʊʈɸʅɿɯʉʊʆʈʅʀʍ ʇɯɼʉʀʃʖɺɸʏɯɺ 

ɿ ʈɽɿʆʅɸʅʉʅʀʄʀ ʂʆʅʊʋʈɸʄʀ ɺ ʂʆʃɯ ʂʆʃɽʂʊʆʈɸ 

ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʇɸʂɽʊʋ MULTISIM  ʋʏʅʗʄʀ ʇʊʋ ʊɸ ʂʆʃɽɼɾɯɺ 
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ʢʦʣʽ ʢʦʣʝʢʪʦʨʘ ʻ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʦʶ ʣʘʙʦʨʘʪʦʨʥʦʶ ʨʦʙʦʪʦʶ ʧʨʠ ʚʠʚʯʝʥʥʽ ʢʫʨʩʽʚ 

ʧʨʦʤʠʩʣʦʚʦʾ ʝʣʝʢʪʨʦʥʽʢʠ ʫ ʚʠʰʘʭ, ʢʦʣʝʜʞʘʭ, ʇʊʋ, ʪʦʱʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʝʣʝʢʪʨʦʥʥʦ-

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ 

ʥʘʚʯʘʥʥʷ, ʪʘ, ʟ ʜʨʫʛʦʛʦ ʙʦʢʫ, ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʠʛʥʫʪʠ ʟʘʩʚʦʾʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʟʘ ʤʝʥʰʠʡ ʯʘʩ. 

ʊʦʤʫ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʛʣʷʜ ʧʨʠʢʣʘʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʢʝʪʫ Multisim 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʟʠʩʪʦʨʥʠʭ ʧʽʜʩʠʣʶʚʘʯʽʚ ʟ ʨʝʟʦʥʘʥʩʥʠʤʠ ʢʦʥʪʫʨʘʤʠ ʚ ʢʦʣʽ 

ʢʦʣʝʢʪʦʨʘ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʟʛʘʜʘʪʠ ʯʘʩʪʦʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʨʘʣʝʣʴʥʦʛʦ 

ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʘ. ʈʦʙʦʪʘ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʪʘʢʠʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ.  

1.ɼʦʩʣʽʜʞʫʶʪʴʩʷ ʘʤʧʣʽʪʫʜʥʦ ʪʘ ʬʘʟʦ- ʯʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʘ. ɺʠʟʥʘʯʘʻʪʴʩʷ 

ʚʝʣʠʯʠʥʘ ʬʘʟʦʚʦʛʦ ʟʩʫʚʫ ʥʘ ʨʝʟʦʥʘʥʩʥʽʡ ʯʘʩʪʦʪʽ, ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʬʘʟ ʚ ʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚ ʤʝʞʘʭ 

Ñ 100 ʢɻʮ.  

2. ʉʢʣʘʜʘʻʪʴʩʷ ʩʭʝʤʘ ʧʽʜʩʠʣʶʚʘʯʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʨʠʩ 1. ɿʘ ʜʦʧʦʤʦʛʦʶ ɹʦʜʝ ï ʧʣʦʪʝʨʘ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʨʝʟʦʥʘʥʩʥʘ ʯʘʩʪʦʪʘ ʽ ʧʨʠʻʜʥʫʻʪʴʩʷ ʛʝʥʝʨʘʪʦʨ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ, ʚ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʯʘʩʪʦʪʘ ʨʝʟʦʥʘʥʩʫ ʧʽʜʩʠʣʶʚʘʯʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʘʪʦʨʘ ʥʝʣʽʥʽʡʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʚʝʣʠʯʠʥʘ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʪʘʢʦʶ, ʱʦʙ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʧʽʜʩʠʣʶʚʘʯʘ ʤʘʚ ʢʦʝʬʽʮʽʻʥʪ ʛʘʨʤʦʥʽʢ ʤʝʥʰʝ, ʥʽʞ 

0.5% ɿʘʤʽʨʷʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʪʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʢʘʩʢʘʜʫ ʥʘ 

ʨʝʟʦʥʘʥʩʥʽʡ ʯʘʩʪʦʪʽ. ʇʦʨʽʚʥʶʻʪʴʩʷ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʟ ʪʠʤ, ʱʦ ʟʥʽʤʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʦʜʝ ï ʧʣʦʪʝʨʘ.  
 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʧʽʜʩʠʣʶʚʘʯʘ 

 

ɿ ʜʦʧʦʤʦʛʦʶ ʫʩʪʘʥʦʚʦʢ bode -r plotter ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʯʘʩʪʦʪʥʠʡ ʜʽʘʧʘʟʦʥ ʚʽʜʦʙʨʘʞʝʥʥʷ ʯʘʩʪʦʪʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʠʤ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠʩʴ ʟ ʨʝʟʦʥʘʥʩʥʦʶ ʯʘʪʦʪʦʶ ʪʘ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʧʽʜʩʠʣʝʥʥʷ ʥʘ ʥʽʡ. ɼʣʷ ʨʦʟʛʣʷʜʘʻʤʦʛʦ ʚʠʧʘʜʢʫ ʨʝʟʦʥʘʥʩʥʘ ʯʘʩʪʦʪʘ f0 =505.006 ʢɻʮ, ʘ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ 

=61.946 (ʜɹ), ʆʙʯʠʩʣʶʻʤʦ ʘʙʩʦʣʶʪʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ, ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚʠ, ʱʦ  

ʂUʄ =20 lg( kUM)= 61.946 

lg( kUM)= ʂUʄ/20 =3.0973 

ʇʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʥʷ ʧʽʜʩʠʣʶʚʘʯʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ ʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ 

ʂʇ = kUʄ/ã2 = 1251.12Ā0.707 = 884.54. 

ʇʦ ʦʪʨʠʤʘʥʦʤʫ ʟʥʘʯʝʥʥʶ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ ʟʥʘʭʦʜʠʤʦ ʚʝʨʭʥʶ ʯʘʩʪʦʪʫ ʧʨʦʧʫʩʢʘʥʥʷ 

fB=517 ʢɻʮ ʪʘ ʥʠʞʥʶ fH =484 ʢɻʮ.  

ɿʥʘʭʦʜʠʤʦ  2æf =517 ï 484 =33 ʢɻʮ. 

ɿʥʘʭʦʜʠʤʦ ʜʦʙʨʦʪʥʽʩʪʴ ʨʝʟʦʥʘʥʩʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ: 

Q= fO/2æf =505.006/33=15 . 
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ɿʥʘʭʦʜʠʤʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʡ ʦʧʽʨ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʘ: 

ɟ= ã(L/C) =ã(0.1Ā10-3/1Ā10-9) = 0.314Ā103 =314 ʆʤ. 

ɽʢʚ̔ʚʘʣʝʥʪʥʠʡ ʘʢʪʠʚʥʠʡ ʦʧʨ̔ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʘ: 

rʝʢʚ = ɟ/Q = 314/15 å 31 ʆʤ. 

4. ɿʤʽʥʶʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʦʧʦʨʫ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʘ ʙʝʟ ʟʤʽʥʠ ʯʘʩʪʦʪʠ. ɼʣʷ 

ʮʴʦʛʦ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 2 ʨʘʟʠ, ʘ ʻʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʜʚʘ ʨʘʟʠ. ʇʨʦʚʦʜʷʪʴʩʷ 

ʦʙʯʠʩʣʝʥʥʷ ʜʦʙʨʦʪʥʦʩʪʽ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʘ, ʘ ʪʘʢʦʞ ʚʠʤʽʨʶʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ 

ʧʽʜʩʠʣʶʚʘʯʘ. ɺʠʢʦʥʫʶʯʠ ʧʦʩʣʽʜʦʚʥʦ ʜʝʢʽʣʴʢʘ ʧʦʜʽʙʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʦʙʯʠʩʣʝʥʴ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʽʜʩʠʣʝʥʥʷ ʪʘ ʜʦʙʨʦʪʥʽʩʪʶ ʢʦʥʪʫʨʘ.  

5. ʇʨʦʚʦʜʠʪʴʩʷ ʜʦʩʣʽʜ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʚʝʣʠʯʠʥʠ ʟʩʫʚʫ ʬʘʟ ʤʽʞ ʚʭʽʜʥʠʤ ʪʘ ʚʠʭʽʜʥʠʤ ʩʠʛʥʘʣʘʤʠ ʚ 

ʦʢʦʣʠʮʽ ʨʝʟʦʥʘʥʩʥʦʾ ʯʘʩʪʦʪʠ. ɼʣʷ ʮʴʦʛʦ ʯʘʩʪʦʪʘ ʛʝʥʝʨʘʪʦʨʘ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʥʠʞʥʽʡ 

ʯʘʩʪʦʪʽ ʧʦʣʦʩʠ ʧʨʦʧʫʩʢʘʥʥʷ ʽ ʟʘʤʽʨʷʻʪʴʩʷ ʬʘʟʦʚʠʡ ʟʩʫʚ ʤʽʞ ʚʠʭʽʜʥʦʶ ʥʘʧʨʫʛʦʶ ʪʘ ʚʭʽʜʥʦʶ. ɿʤʽʱʫʶʯʠ 

ʯʘʩʪʦʪʫ ʛʝʥʝʨʘʪʦʨʘ ʚʚʝʨʭ ʜʦ ʚʝʨʭʥʴʦʾ ʯʘʩʪʦʪʠ ʧʦʣʦʩʠ ʧʨʦʧʫʩʢʘʥʥʷ ʚʠʤʽʨʶʻʪʴʩʷ ʬʘʟʦʚʠʡ ʟʩʫʚ ʤʽʞ ʚʭʽʜʥʠʤ 

ʩʠʛʥʘʣʦʤ ʪʘ ʚʠʭʽʜʥʠʤ.  

ɿ ʜʦʧʦʤʦʛʦʶ ɹʦʜʝ-ʧʣʦʪʝʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʪʦʪʘ ʢʚʘʽʨʝʟʦʥʘʥʩʫ, ʘ ʪʘʢʦʞ ʜʦʙʨʦʪʥʽʩʪʴ ʧʽʜʩʠʣʶʚʘʯʘ. 

ɿʤʽʥʶʶʯʠ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ ʚ ʤʝʞʘʭ 1 ï 20 ʚʠʟʥʘʯʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʧʽʜʩʠʣʝʥʥʷ ʧʽʜʩʠʣʶʚʘʯʘ ʪʘ ʡʦʛʦ ʜʦʙʨʦʪʥʽʩʪʶ. ɺʠʢʦʥʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʨʝʟʦʥʘʥʩʥʠʤʠ ʧʽʜʩʠʣʶʚʘʯʘʤʠ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʚ ʨʦʙʦʪʽ.  

 

ɸʥʦʪʘʮʽʷ. ʄʝʱʘʥʽʥʦʚ ʉ.ʂ., ʉʧʽʚʘʢ ɺ.ʄ. ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʟʠʩʪʦʨʥʠʭ 

ʧʽʜʩʠʣʶʚʘʯʽʚ ʟ ʨʝʟʦʥʘʥʩʥʠʤʠ ʢʦʥʪʫʨʘʤʠ ʚ ʢʦʣʽ ʢʦʣʝʢʪʦʨʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ Multisim ʫʯʥʷʤʠ 

ʇʊʋ ʪʘ ʢʦʣʝʜʞʽʚ. ʅʘʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʟʠʩʪʦʨʥʠʭ 

ʧʽʜʩʠʣʶʚʘʯʽʚ ʟ ʨʝʟʦʥʘʥʩʥʠʤʠ ʢʦʥʪʫʨʘʤʠ ʚ ʢʦʣʽ ʢʦʣʝʢʪʦʨʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ Multisim ʫʯʥʽʚ ʇʊʋ ʪʘ 

ʢʦʣʝʜʞʽʚ. ʅʘ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʦʛʽʯʥʠʭ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ ʚʠʚʯʝʥʥʷ ʽʥʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʣʝʢʪʨʦʥʥʠʭ ʩʭʝʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʘʥʟʠʩʪʦʨʥʠʡ ʧʽʜʩʠʣʶʚʘʯ, ʝʣʝʢʪʨʦʥʥʘ ʩʭʝʤʘ, ʢʦʣʝʢʪʦʨ, ʨʝʟʦʥʘʥʩʥʘ ʯʘʩʪʦʪʘ, 

ʬʘʟʦʚʠʡ ʟʩʫʚ. 

 

ɸʥʥʦʪʘʮʠʷ. ʄʝʱʘʥʠʥʦʚ ʉ.ʂ., ʉʧʠʚʘʢ ɺ.ʄ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʨʘʥʟʠʩʪʦʨʥʳʭ ʫʩʠʣʠʪʝʣʝʡ ʩ ʨʝʟʦʥʘʥʩʥʳʤʠ ʢʦʥʪʫʨʘʤʠ ʚ ʮʝʧʠ ʢʦʣʣʝʢʪʦʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ 

Multisim ʫʯʘʱʠʤʠʩʷ ʇʊʋ ʠ ʢʦʣʣʝʜʞʝʡ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʟʠʩʪʦʨʥʳʭ ʫʩʠʣʠʪʝʣʝʡ ʩ ʨʝʟʦʥʘʥʩʥʳʤʠ ʢʦʥʪʫʨʘʤʠ ʚ ʮʝʧʠ ʢʦʣʣʝʢʪʦʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʘʢʝʪʘ Multisim ʫʯʘʱʠʭʩʷ ʇʊʋ ʠ ʢʦʣʣʝʜʞʝʡ. ʅʘ ʵʪʦʤ ʧʨʠʤʝʨʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʫʢʘʟʘʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʘʥʘʣʦʛʠʯʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʟʠʩʪʦʨʥʳʡ ʫʩʠʣʠʪʝʣʴ, ʝʣʝʢʪʨʦʥʥʘʷ ʩʭʝʤʘ, ʢʦʣʣʝʢʪʦʨ, ʨʝʟʦʥʘʥʩʥʘʷ 

ʯʘʩʪʦʪʘ, ʬʘʟʦʚʳʡ ʩʜʚʠʛ. 

 

Summary. Meshchaninov S.K., Spivak V.M. Investigation of the technical characteristics of the 

transistor amplifiers resonant circuit in the collector circuit using Multisim package and vocational college 

students. The technique study the technical characteristics of transistor amplifiers with resonant circuits in terms 

of collector package using Multisim vocational school students and colleges. This example can be designed 

Guidance for similar laboratory studies on other properties of electronic circuits 

Keywords: transistor amplifier, electronic circuit, collector, resonant frequency, phase shift. 
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ɾʝʪʳʩʫʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʀʣʴʷʩʘ ɾʘʥʩʫʛʫʨʦʚʘ, ʛ. ʊʘʣʜʳʢʦʨʛʘʥ, ʂʘʟʘʭʩʪʘʥ 

   ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʗʢʠʤʯʫʢ ʅ. ɺ. 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ʄʫʨʘʪʯʠʥʘ ʊ.ʈ., ɸʙʜʠʨʠʤʦʚ ʂ.ʈ. 

ɸʅɸʃʀɿ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʈʆɹʆʊʆʊɽʍʅʀʏɽʉʂʀʍ ʉʀʉʊɽʄ 

  

ʈʦʙʦʪʦʪʝʭʥʠʢʘ-ʥʘʫʢʘ ʦ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʝ 

ʵʣʝʢʪʨʦʥʠʢʠ, ʤʝʭʘʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʈʦʙʦʪʦʩʪʨʦʝʥʠʝ ʨʘʟʚʠʪʘʷ ʦʪʨʘʩʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: 

ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʨʦʙʦʪʦʚ ʨʘʙʦʪʘʶʪ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʤʘʥʠʧʫʣʷʪʦʨʳ 

ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʧʦʜʚʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʠʟʫʯʝʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʞʝ ʥʝ ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʙʦʪʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʠʥʪʝʣʣʝʢʪʘ. 



ɯɯ ʄʽʞʥʘʨʦʜʥʘ ʜʠʩʪʘʥʮʽʡʥʘ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
.                                                                                                                                                                                                                                 . 
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ʇʝʨʚʳʡ ʯʝʨʪʸʞ ʯʝʣʦʚʝʢʦʧʦʜʦʙʥʦʛʦ ʨʦʙʦʪʘ ʙʳʣ ʩʜʝʣʘʥ ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ ʦʢʦʣʦ 1495 ʛʦʜʘ. ɿʘʧʠʩʠ 

ʃʝʦʥʘʨʜʦ, ʥʘʡʜʝʥʥʳʝ ʚ 1950-ʭ, ʩʦʜʝʨʞʘʣʠ ʜʝʪʘʣʴʥʳʝ ʯʝʨʪʝʞʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʳʮʘʨʷ, ʩʧʦʩʦʙʥʦʛʦ ʩʠʜʝʪʴ, 

ʨʘʟʜʚʠʛʘʪʴ ʨʫʢʠ, ʜʚʠʛʘʪʴ ʛʦʣʦʚʦʡ ʠ ʦʪʢʨʳʚʘʪʴ ʟʘʙʨʘʣʦ. ɼʠʟʘʡʥ ʩʢʦʨʝʝ ʚʩʝʛʦ ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʟʘʧʠʩʘʥʥʳʭ ʚ ɺʠʪʨʫʚʠʘʥʩʢʦʤ ʯʝʣʦʚʝʢʝ. ʅʝʠʟʚʝʩʪʥʦ, ʧʳʪʘʣʩʷ ʣʠ ʃʝʦʥʘʨʜʦ ʧʦʩʪʨʦʠʪʴ 

ʨʦʙʦʪʘ [2]. 

ʇʝʨʚʦʛʦ ʨʘʙʦʪʘʶʱʝʛʦ ʨʦʙʦʪʘ ʘʥʜʨʦʠʜʘ, ʠʛʨʘʶʱʝʛʦ ʥʘ ʬʣʝʡʪʝ, ʩʦʟʜʘʣ ʚ 1738 ʛʦʜʫ ʬʨʘʥʮʫʟʩʢʠʡ 

ʤʝʭʘʥʠʢ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴ ɾʘʢ ʜʝ ɺʦʢʘʥʩʦʥ. ʆʥ ʪʘʢʞʝ ʠʟʛʦʪʦʚʠʣ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʪʦʢ, ʢʦʪʦʨʳʝ, ʢʘʢ ʛʦʚʦʨʷʪ, 

ʫʤʝʣʠ ʢʣʝʚʘʪʴ ʢʦʨʤ ʠ ʠʩʧʨʘʞʥʷʪʴʩʷ [2]. 

ʉʣʦʚʦ çʨʦʙʦʪè ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ ʦʙʨʘʱʝʥʠʝ ʯʝʰʩʢʠʤ ʧʠʩʘʪʝʣʝʤ ʂʘʨʝʣʦʤ ʏʘʧʝʢʦʤ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʦʟʥʘʯʘʣʦ: çʤʘʰʠʥʘ ʩ ʘʥʪʨʦʧʦʤʦʨʬʥʳʤ ʧʦʚʝʜʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ 

ʯʝʣʦʚʝʢʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤè. ʇʠʩʘʪʝʣʷ-ʬʘʥʪʘʩʪʘ, ʭʠʤʠʢʘ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ, ɸʡʟʝʢʘ 

ɸʟʠʤʦʚʘ, ʪʨʠ ʟʘʢʦʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʤʥʦʛʠʝ ʥʘʟʳʚʘʶʪ ʪʝʦʨʝʪʠʢʦʤ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʉʘʤ ʦʥ ʧʠʰʝʪ ʦʙ ʵʪʦʤ 

ʩʣʝʜʫʶʱʝʝ: çʗ ʜʦʞʠʣ ʜʦ ʜʥʷ, ʢʦʛʜʘ ʤʦʠ ʟʘʢʦʥʳ ʚʦʩʧʨʠʥʠʤʘʶʪ ʚʩʝʨʴʝʟ ʠ ʮʠʪʠʨʫʶʪ ʚ ʥʘʫʯʥʳʭ ʩʪʘʪʴʷʭ 

ʫʯʝʥʳʝ-ʨʦʙʦʪʦʪʝʭʥʠʢʠè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʯʝʣʦʚʝʢʫ ʦʛʨʦʤʥʳʡ ʩʧʝʢʪʨ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʘʯʠʥʘʷ ʦʪ ʨʦʙʦʪʦʚ-ʩʚʘʨʱʠʢʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʦʜʚʦʜʥʳʤʠ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʤʠ 

ʩʠʩʪʝʤʘʤʠ.  

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ï ʵʪʦ ʦʜʥʘ ʠʟ ʥʦʚʝʡʰʠʭ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ. ʇʝʨʚʳʝ ʨʘʙʦʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʥʘʯʘʣʠʩʴ ʚʩʢʦʨʝ ʧʦʩʣʝ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʘ ʩʘʤʦ ʝʝ ʥʘʟʚʘʥʠʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚ 1956 ʛʦʜʫ. ʋʯʝʥʳʝ 

ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʯʘʱʝ ʚʩʝʛʦ ʫʢʘʟʳʚʘʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʘʨʷʜʫ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʙʠʦʣʦʛʠʝʡ. ʉʪʫʜʝʥʪʳ-ʬʠʟʠʢʠ ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʥʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʩʝ ʚʝʣʠʢʠʝ ʦʪʢʨʳʪʠʷ ʚ ʠʭ ʦʙʣʘʩʪʠ ʫʞʝ 

ʙʳʣʠ ʩʜʝʣʘʥʳ ɻʘʣʠʣʝʝʤ, ʅʴʶʪʦʥʦʤ, ʕʡʥʰʪʝʡʥʦʤ ʠ ʜʨʫʛʠʤʠ ʫʯʝʥʳʤʠ [1]. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʃ.ʊ. ʂʫʟʠʥʳʤ [1]: 

- ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʩʦʙʩʪʚʝʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʤʦʜʝʣʠ ʚʥʝʰʥʝʛʦ ʤʠʨʘ; ʵʪʘ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ, ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚ ʦʮʝʥʢʝ ʩʠʪʫʘʮʠʠ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʟʘʧʨʦʩʦʚ ʢ ʩʠʩʪʝʤʝ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʧʦʣʥʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʜʝʜʫʢʪʠʚʥʦʤʫ ʚʳʚʦʜʫ, ʪ.ʝ. ʢ ʛʝʥʝʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʚ ʷʚʥʦʤ ʚʠʜʝ ʥʝ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʠʩʪʝʤʝ; ʵʪʦ ʢʘʯʝʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʝ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʩ ʥʦʚʦʡ ʩʝʤʘʥʪʠʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ; 

- ʫʤʝʥʠʝ ʦʧʝʨʠʨʦʚʘʪʴ ʚ ʩʠʪʫʘʮʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʥʝʯʝʪʢʦʩʪʠ, ʚʢʣʶʯʘʷ 
"ʧʦʥʠʤʘʥʠʝ" ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʜʠʘʣʦʛʦʚʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʯʝʣʦʚʝʢʦʤ; 

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʠ. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʂʦʩʤʠʯʝʩʢʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ï ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʦʙʦʪʦʪʝʭʥʠʢʝ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʝʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʩʤʦʩʘ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʟ 

ʘʪʤʦʩʬʝʨʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ, ʚ ʘʪʤʦʩʬʝʨʝ ʧʣʘʥʝʪ ʟʝʤʥʦʛʦ ʠ ʥʝʟʝʤʥʦʛʦ ʪʠʧʘ. 

ʆʧʝʨʘʮʠʠ ʢʦʩʤʠʯʝʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ: 

1) ʵʣʝʤʝʥʪʘʨʥʳʝ ʦʧʝʨʘʮʠʠ ʩʦʧʨʷʞʝʥʠʷ (ʟʘʭʚʘʪ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʟʘʭʚʘʪʦʤ, ʩʦʝʜʠʥʝʥʠʝ ʨʘʟʲʝʤʦʚ, 

ʟʘʢʨʫʯʠʚʘʥʠʝ ʚʠʥʪʦʚ ʠ ʪ.ʧ.); 

2) ʩʙʦʨʦʯʥʳʝ ʨʘʙʦʪʳ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʨʫʟʦʚʦʛʦ ʦʪʩʝʢʘ (ʩʤʝʥʘ ʙʣʦʢʦʚ, ʟʘʛʨʫʟʢʘ ʚ ʙʫʥʢʝʨ, ʟʘʤʝʥʘ 
ʫʟʣʦʚ, ʦʩʤʦʪʨ ʨʘʙʦʯʝʡ ʟʦʥʳ); 

3) ʨʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʪʩʝʢʦʚ. 

"ʇʝʨʩʦʥʘʣʴʥʳʡ ʧʦʤʦʱʥʠʢ ʘʩʪʨʦʥʘʚʪʘ" (Personal Satellite Assistant, PSA) 

ʄʘʣʦʨʘʟʤʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʧʦʩʦʙʥʦʝ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʙʲʝʤʘʭ ʢʦʨʘʙʣʝʡ ʠ ʩʪʘʥʮʠʡ 

ʟʘ ʩʯʝʪ ʤʠʥʠʘʪʶʨʥʳʭ ʨʝʘʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʇʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ "ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ" 

ʘʩʪʨʦʥʘʚʪʦʚ ʧʨʠ ʠʭ ʨʘʙʦʪʝ ʩ ʙʦʨʪʦʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʈʘʟʨʘʙʦʪʢʘ ʚʝʜʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ NASA ʠʤʝʥʠ ʕʡʤʩʘ. 

ʋʩʪʨʦʡʩʪʚʦ ʦʩʥʘʱʝʥʦ ʜʘʪʯʠʢʘʤʠ ʘʪʤʦʩʬʝʨʳ, ʠʟʤʝʨʷʶʱʠʤʠ ʧʦʯʪʠ ʚʩʝ ʝʝ ʧʘʨʘʤʝʪʨʳ. ʄʦʞʝʪ 

ʩʣʫʞʠʪʴ ʩʨʝʜʩʪʚʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʘʩʪʨʦʥʘʚʪʦʚ ʠ ʥʘʟʝʤʥʳʭ ʮʝʥʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʦʤ. ʄʦʞʝʪ 

ʨʘʙʦʪʘʪʴ ʘʚʪʦʥʦʤʥʦ ʠ ʧʦ ʢʦʤʘʥʜʘʤ ʩ ɿʝʤʣʠ. 

"ʈʦʙʦʥʘʫʪ" (Robonaut) 

ʊʝʣʝʫʧʨʘʚʣʷʝʤʳʡ ʨʦʙʦʪ-ʢʝʥʪʘʚʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʚʳʩʦʢʦʤʦʙʠʣʴʥʳʭ 

ʤʘʥʠʧʫʣʷʪʦʨʦʚ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʪʢʨʳʪʦʤ ʢʦʩʤʦʩʝ. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʘʩʪʨʦʥʘʚʪʘʤ ʧʨʠ 

ʨʘʙʦʪʝ ʚ ʦʪʢʨʳʪʦʤ ʢʦʩʤʦʩʝ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ (ʚʩʧʳʰʢʘ ʥʘ ʉʦʣʥʮʝ, ʨʘʙʦʪʘ ʚ ʟʦʥʝ ʨʘʜʠʘʮʠʦʥʥʳʭ 

ʧʦʷʩʦʚ ʠ ʧʨʦʯʝʝ) ʠʣʠ ʢʦʛʜʘ ʘʩʪʨʦʥʘʚʪ ʥʝ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʦʧʝʨʘʮʠʠ ʚ ʩʠʣʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʄʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴ ʛʨʫʟʳ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʩ ʶʚʝʣʠʨʥʦʡ 

ʪʦʯʥʦʩʪʴʶ. ʈʘʙʦʪʘ ʚʝʜʝʪʩʷ ʩʦʚʤʝʩʪʥʦ NASA ʠ ʋʧʨʘʚʣʝʥʠʝʤ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʦʨʦʥʳ ʉʐɸ (DARPA). ʇʨʦʝʢʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʧʨʦʨʘʙʦʪʢʠ [3]. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʧʨʠʤʝʨʳ ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʪʦʛʦ, ʯʪʦ ʜʝʣʘʣʦʩʴ, ʜʝʣʘʝʪʩʷ, ʠ ʙʫʜʝʪ ʜʝʣʘʪʴʩʷ ʚ 

ʢʦʩʤʠʯʝʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʝ. 
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ɺʤʝʩʪʝ ʩ ʪʝʤ, ʛʦʚʦʨʷ ʦ ʩʝʛʦʜʥʷʰʥʠʭ ʜʦʩʪʠʞʝʥʠʷʭ ʢʦʩʤʠʯʝʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ, 

ʯʪʦ ʤʳ ʥʘʭʦʜʠʤʩʷ ʣʠʰʴ ʚ ʥʘʯʘʣʝ ʧʫʪʠ. ɺʦʟʨʘʩʪʘʥʠʝ ʩʦʩʪʘʚʘ ʟʘʜʘʯ, ʚʳʧʦʣʥʷʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʠʭ 

ʨʝʰʝʥʠʷ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʢʦʥʮʝʧʮʠʠ ʠʭ ʨʘʟʚʠʪʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ 

ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʩʝʨʚʠʩʥʳʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʭʦʜʝ ʢʦʩʤʠʯʝʩʢʠʭ ʧʦʣʝʪʦʚ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ ʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʬʦʨʤʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʷʯʝʡʢʠ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʚʝʯʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʛʠʙʢʘʷ, ʵʢʦʥʦʤʥʘʷ ʠ ʨʘʮʠʦʥʘʣʴʥʘʷ ʬʦʨʤʘ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʠ ʠʟʜʝʣʠʡ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʠ ʠ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʩʨʝʜʥʠʤʠ ʠ ʤʘʣʳʤʠ ʩʝʨʠʷʤʠ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʨʝʘʣʠʟʫʝʪ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʩʥʠʞʝʥʠʶ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʨʘʙʦʪʝ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʥʦʨʘʚʣʠʚʘʪʴʩʷ ʢ ʮʠʢʣʫ 

ʤʘʰʠʥʳ, ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʥʝ ʢʦʥʚʝʡʝʨʥʳʭ ʣʠʥʠʡ ʩʙʦʨʦʯʥʳʤʠ ʙʨʠʛʘʜʘʤʠ, ʚ ʦʩʥʦʚʫ ʫʧʨʘʚʣʝʥʠʷ ʢʦʪʦʨʳʤʠ 

ʧʦʣʦʞʝʥ ʙʨʠʛʘʜʥʳʡ ʧʦʜʨʷʜ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʬʦʥʠʥ, ɺ.ʃ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ [ʊʝʢʩʪ]: ʢʫʨʩ ʣʝʢʮʠʡ / ɺ.ʃ. ɸʬʦʥʠʥ, 

ɺ.ɸ. ʄʘʢʫʰʢʠʥ. ï ʄ.: ʀʥʪʝʨʥʝʪ-ʋʥ-ʪ ʀʥʬʦʨʤ. ʊʝʭʥʦʣʦʛʠʡ, 2009. ï 199 c. 

2. ʇʦʧʦʚ, ɽ.ʇ., ʈʦʙʦʪʦʪʝʭʥʠʢʘ [ʊʝʢʩʪ] / ɽ.ʇ. ʇʦʧʦʚ, ɽ.ʀ. ʖʨʝʚʠʯ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1984. ï 288 ʩ. 

3. ʈʦʙʦʪʦʪʝʭʥʠʢʘ, ʧʨʦʛʥʦʟ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ [ʊʝʢʩʪ] / ʖ.ʄ. ɹʘʷʢʦʚʩʢʠʡ [ʠ ʜʨ.]; ʧʨʝʜʠʩʣ. ʯʣ.-ʢʦʨ. ʈɸʅ 

ʖ.ʇ. ʇʦʧʦʚʘ ʠ ʧʨʦʬ. ɻ. ɻ. ʄʘʣʠʥʝʮʢʦʛʦ; ʀʥ-ʪ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠʤ. ʄ.ɺ. ʂʝʣʜʳʰʘ ʈʦʩ. ʘʢʘʜ. 

ʥʘʫʢ. ï ʄ.: URSS: ʀʟʜ-ʚʦ ʃʂʀ, 2008. ï 202 ʩ. 

 

ɸʥʥʦʪʘʮʠʷ. ʄʫʨʘʪʯʠʥʘ ʊ. ʈ., ɸʙʜʠʨʠʤʦʚ ʂ. ʈ. ɸʥʘʣʠʟ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʨʦʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʧʨʦʛʨʝʩʩʝ. ʉ ʧʦʤʦʱʴʶ ʥʝʛʦ ʣʶʜʠ ʙʫʜʫʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʚ ʩʚʦʝ 

ʨʘʩʧʦʨʷʞʝʥʠʝ ʢʦʣʦʩʩʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʧʝʨʩʧʝʢʪʠʚʳ, ʢʦʩʤʠʯʝʩʢʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩ. 

 

ɸʥʦʪʘʮʽʷ. ʄʫʨʘʪʯʠʥʘ ʊ. ʈ., ɸʙʜʠʨʠʤʦʚ ʂ. ʈ. ɸʥʘʣʽʟ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʭ 

ʩʠʩʪʝʤ. ʋ ʮʽʡ ʩʪʘʪʪʽ ʙʫʣʘ ʨʦʟʛʣʷʥʫʪʘ ʨʦʣʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʤʫ ʧʨʦʛʨʝʩʽ. ɿʘ ʡʦʛʦ 

ʜʦʧʦʤʦʛʦʶ ʣʶʜʠ ʤʘʪʠʤʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʫ ʩʚʦʻ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʢʦʣʦʩʘʣʴʥʽ ʤʘʪʝʨʽʘʣʴʥʽ ʡ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʈʦʟʛʣʷʥʫʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ ʨʽʟʥʠʭ 

ʦʙʣʘʩʪʷʭ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʦʙʦʪʦʪʝʭʥʽʢʘ, ʧʝʨʩʧʝʢʪʠʚʠ, ʢʦʩʤʽʯʥʘ ʨʦʙʦʪʦʪʝʭʥʽʢʘ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ. 
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robotic systems. This article examined the role of artificial intelligence in the scientific and technical progress. 

With it, people will be able to get their hands on the enormous material and intellectual possibilities. We consider 

the use of intelligent information systems in various fields. 
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WOLFRAM|ALPHA ʗʂ ʇʈʆɻʈɸʄʅʀʁ ɿɸʉɯɹ ʄʆɹɯʃʔʅʆɻʆ ʅɸɺʏɸʅʅʗ ʄɸʊɽʄɸʊʀʂʀ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʦʜʥʽʻʶ ʟ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʤʦʙʽʣʴʥʝ ʥʘʚʯʘʥʥʷ. ɺʦʥʦ ʚʩʝ ʙʽʣʴʰʝ 

ʥʘʙʫʚʘʻ ʧʦʧʫʣʷʨʥʦʩʪʽ ʩʝʨʝʜ ʩʫʯʘʩʥʦʾ ʤʦʣʦʜʽ ʟʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʾ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ Internet. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʧʠʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ 

ʤʦʙʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʱʽʡ ʰʢʦʣʽ, 

ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʠ, ʧʽʜʛʦʪʦʚʢʫ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʦ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʩʫʩʧʽʣʴʩʪʚʽ, ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ.  

ʇʦʥʷʪʪʷ çʤʦʙʽʣʴʥʝ ʥʘʚʯʘʥʥʷè ʙʫʜʝʤʦ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʥʘʚʯʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʽ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ. 

ɼʦʩʠʪʴ ʯʘʩʪʦ ʫʩʧʽʰʥʦʤʫ ʚʠʚʯʝʥʥʶ ʨʦʟʜʽʣʽʚ ʢʫʨʩʫ çɺʠʱʘ ʤʘʪʝʤʘʪʠʢʘè ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʨʦʛʘʣʠʥʠ 

ʟ ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʘʙʦ ʟ ʜʝʷʢʠʭ ʩʫʤʽʞʥʠʭ ʨʦʟʜʽʣʽʚ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ. ʊʘʢʽ ʧʨʦʛʘʣʠʥʠ ʥʝ ʜʦʟʚʦʣʷʶʪʴ 
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ʟʘʩʚʦʾʪʠ ʟʤʽʩʪ ʥʦʚʠʭ ʧʦʥʷʪʴ, ʦʩʢʽʣʴʢʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ ï ʮʝ ʥʝ ʥʘʙʽʨ ʨʦʟʨʽʟʥʝʥʠʭ ʧʦʥʷʪʴ, ʘ ʮʽʣʽʩʥʘ 

ʩʠʩʪʝʤʘ ʟʥʘʥʴ, ʜʝ ʢʦʞʥʘ ʥʘʩʪʫʧʥʘ ʪʝʤʘ ʤʘʻ ʩʚʦʻʶ ʦʩʥʦʚʦʶ ʟʥʘʥʥʷ ʧʦʧʝʨʝʜʥʽʭ. ɯ ʷʢ ʨʝʟʫʣʴʪʘʪ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʗʢʱʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, 

ʷʢʽ ʥʝ ʻ ʛʦʣʦʚʥʠʤʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʦ ʮʶ ʩʫʪʦ ʪʝʭʥʽʯʥʫ ʨʦʙʦʪʫ ʤʦʞʥʘ ʧʝʨʝʢʣʘʩʪʠ ʥʘ 

ʢʦʤʧôʶʪʝʨ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʩʪʫʜʝʥʪʠ ʟʤʦʞʫʪʴ ʟʦʩʝʨʝʜʠʪʠ ʩʚʦʶ ʫʚʘʛʫ ʥʘ ʚʠʚʯʝʥʥʽ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɹʘʛʘʪʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʚʝʨʜʞʝʥʴ ʪʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʟʘʚʜʷʢʠ ʛʨʘʬʽʯʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʘʩʦʙʘʤʠ 

ɯʂʊ ʩʪʘʶʪʴ ʟʨʦʟʫʤʽʣʽʰʠʤʠ, ʣʝʛʰʝ ʟʘʧʘʤôʷʪʦʚʫʶʪʴʩʷ, ʾʭ ʢʨʘʩʘ ʪʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʦʨʛʘʥʠ ʯʫʪʪʽʚ, ʱʦ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʟ ʥʠʟʴʢʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ [1].  

ɹʽʣʴʰʝ ʥʽʞ ʩʽʤ ʨʦʢʽʚ ʪʦʤʫ ʟôʷʚʠʚʩʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʘ web-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ï Wolfram|Alpha. Wolfram|Alpha ï ʙʘʟʘ ʟʥʘʥʴ ʪʘ ʥʘʙʽʨ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ (ʘʥʛʣ. computational knowledge engine (CKE)). ɺʦʥʘ ʽʥʪʝʛʨʫʻ ʡ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ 

ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ ʫ ʯʠʩʣʦʚʦʤʫ ʚʠʤʽʨʽ ʪʘ ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ online - ʧʽʜʪʨʠʤʢʠ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

Wolfram|Alpha ʟʘʩʥʦʚʘʥʘ ʥʘ ʦʙʨʦʙʮʽ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (ʟʘʨʘʟ ï ʘʥʛʣʽʡʩʴʢʦʾ), ʚʝʣʠʯʝʟʥʽʡ ʙʽʙʣʽʦʪʝʮʽ 

ʘʣʛʦʨʠʪʤʽʚ ʽ NKS (New Kind of Science) ï ʧʽʜʭʦʜʽ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʧʠʪʠ.  

ʇʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʟʜʘʪʥʠʡ ʧʝʨʝʚʦʜʠʪʠ ʜʘʥʽ ʚ ʨʽʟʥʽ ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ, 

ʜʦʙʠʨʘʪʠ ʟʘʛʘʣʴʥʫ ʬʦʨʤʫʣʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʟʥʘʭʦʜʠʪʠ ʤʦʞʣʠʚʽ ʟʘʤʢʥʝʥʽ ʬʦʨʤʠ ʜʣʷ ʥʘʙʣʠʞʝʥʠʭ ʜʨʦʙʦʚʠʭ 

ʯʠʩʝʣ, ʦʙʨʘʭʦʚʫʚʘʪʠ ʩʫʤʠ, ʛʨʘʥʠʮʽ, ʧʦʭʽʜʥʽ, ʽʥʪʝʛʨʘʣʠ, ʨʦʟʚôʷʟʫʚʘʪʠ ʨʽʚʥʷʥʥʷ ʽ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, 

ʚʠʢʦʥʫʚʘʪʠ ʦʧʝʨʘʮʽʾ ʟ ʤʘʪʨʠʮʷʤʠ, ʚʠʟʥʘʯʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʯʠʩʝʣ ʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ, ʚʠʢʦʥʫʚʘʪʠ ʣʦʛʽʯʥʽ 

ʦʧʝʨʘʮʽʾ, ʙʫʜʫʚʘʪʠ ʥʦʨʤʘʣʴʥʽ ʬʦʨʤʠ ʜʣʷ ʬʦʨʤʫʣ ʣʦʛʽʢʠ ʧʨʝʜʠʢʘʪʽʚ, ʚʠʢʦʥʫʚʘʪʠ ʽ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʦʧʝʨʘʮʽʾ 

ʥʘʜ ʤʥʦʞʠʥʘʤʠ, ʰʫʢʘʪʠ ʝʢʩʪʨʝʤʫʤʠ ʬʫʥʢʮʽʡ ʦʜʥʽʻʾ ʽ ʙʘʛʘʪʴʦʾʭ ʟʤʽʥʥʠʭ, ʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ, 

ʟʘʜʘʥʠʭ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʽ ʢʦʦʨʜʠʥʘʪʘʭ ʽ ʪ.ʜ [2]. 

ʋ ʞʦʚʪʥʽ 2009 ʨ. ʙʫʣʦ ʚʠʧʫʱʝʥʦ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʜʣʷ iPhone (ʧʽʟʥʽʰʝ ï ʜʣʷ iPad), ʘ ʫ ʞʦʚʪʥʽ 2010 ʨ. 

ï ʜʣʷ Android, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʙʨʘʫʟʝʨ, ʟʜʘʪʥʠʡ ʧʦʢʘʟʫʚʘʪʠ ʣʠʰʝ ʦʜʥʫ ʩʪʦʨʽʥʢʫ ï m.wolframalpha.com ʟ 

ʨʘʩʰʠʨʝʥʦʶ ʢʣʘʚʽʘʪʫʨʦʶ, ʜʣʷ ʚʚʝʜʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʦʨʤʫʣ. ɺʽʨʪʫʘʣʴʥʠʡ ʘʩʠʩʪʝʥʪ Siri, ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Apple iOS, ʤʘʻ ʚ ʯʠʩʣʽ ʩʚʦʾʭ ʬʫʥʢʮʽʡ ʧʽʜʪʨʠʤʢʫ ʩʝʨʚʽʩʫ WolframAlpha, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʷʢ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʤʦʙʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɼʦ ʧʝʨʝʚʘʛ ʩʝʨʚʽʩʫ Wolfram|Alpha ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʙʝʟʢʦʰʪʦʚʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ 

(ʚʠʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʝʡ), ʧʝʨʝʛʣʷʜ ʨʦʟʚôʷʟʢʫ Step-by-step (ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ).  

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ Wolfram|Alpha ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʰʚʠʜʢʦʤʫ ʽʥʪʝʨʥʝʪʽ. 

ʉʴʦʛʦʜʥʽʰʥʻ ʧʦʢʦʣʽʥʥʷ 3G Internet, ʥʘʞʘʣʴ, ʥʝ ʧʦʢʨʠʚʘʻ ʥʦʚʠʭ ʧʦʪʨʝʙ ʤʦʙʽʣʴʥʦʾ ʦʩʚʽʪʠ ʽ ʧʦʪʨʝʙʫʻ 

ʚʚʝʜʝʥʥʷ ʥʘ ʨʠʥʦʢ ʥʦʚʠʭ ʧʦʢʦʣʽʥʴ ʟʚôʷʟʢʫ, ʘ ʩʘʤʝ 4G ʪʘ 5G.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʚʘʞʫʶʯʠ ʧʝʨʝʣʽʯʝʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

Wolfram|Alpha ʧʨʠ ʚʠʚʯʝʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʻ ʦʙˇʨʫʥʪʦʚʘʥʠʤ. Wolfram|Alpha ʜʦʧʦʤʘʛʘʻ ʩʪʫʜʝʥʪʘʤʠ ʧʽʜ 

ʯʘʩ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʣʽʢʚʽʜʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʨʦʛʘʣʠʥʠ ʟ ʨʦʟʜʽʣʽʚ ʢʫʨʩʫ çɺʠʱʘ 

ʤʘʪʝʤʘʪʠʢʘè ʪʘ ʻ ʧʦʰʪʦʚʭʦʤ ʫ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʽ ʪʘ ʩʘʤʦʨʦʟʚʠʪʢʫ. 
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ɸʥʦʪʘʮʽʷ. ʅʝʱʝʨʝʪ ʆ. ʉ., ʉʚʠʥʯʫʢ ʆ. ɺ. Wolfram|Alpha ʷʢ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʤʦʙʽʣʴʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ ʪʝʭʥʦʣʦʛʽʡ ʤʦʙʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ʇʦʜʘʥʦ ʢʦʨʦʪʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ web-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ Wolfram|Alpha. ʈʦʟʛʣʷʥʫʪʦ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ Wolfram|Alpha ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çɺʠʱʘ ʤʘʪʝʤʘʪʠʢʘè. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Wolfram|Alpha, çɺʠʱʘ ʤʘʪʝʤʘʪʠʢʘè, ʪʝʭʥʦʣʦʛʽʾ ʤʦʙʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

 

ɸʥʥʦʪʘʮʠʷ. ʅʝʱʝʨʝʪ ʆ. ʉ., ʉʚʠʥʯʫʢ ʆ. ɺ. Wolfram|Alpha ʢʘʢ ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ 

ʤʦʙʠʣʴʥʦʡ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʡ ʤʦʙʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ. ʇʦʜʘʥʘ ʢʦʨʦʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ web-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ Wolfram|Alpha. ʈʘʩʩʤʦʪʨʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠʤʝʥʝʥʠʷ Wolfram|Alpha ʚʦ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ çɺʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Wolfram|Alpha, çɺʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘè, ʪʝʭʥʦʣʦʛʠʠ ʤʦʙʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʝ. 

http://www.nbuv.gov.ua/old_jrn/natural/Vnulp/Informatyzacia/2012_731/14.pdf


çɯʊʄ*ʧʣʶʩ ï 2017è, ʤ. ʉʫʤʠ 
.                                                                                                                                                                                                                                 . 

37 

Summary. Nesheret O., Svynchuk ʆ. Wolfram|Alpha as a means of mobile learning mathematics 

program. The problems associated with using of innovative information technologies in teaching mathematical 

disciplines, especially technologies of mobile learning. The short description of web-oriented information and 

communication technology studying mathematics Wolfram|Alpha. Advantages and disadvantages of 

Wolfram|Alpha in the course çHigher Mathematicsè. 

Keywords: Wolfram|Alpha, çHigher Mathematicsè, technologies of mobile learning. 
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ʩʪʫʜʝʥʪ 

  ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʘʤôʷʥʩʴʢʝ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɻʫʣʻʰʘ ʆ. ʄ. 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

ʇʠʰʥʠʡ ʄ.ɸ., ʄʘʨʯʝʥʢʦ ʆ.ʆ. 

ɯʅʊɽʃɽʂʊʋɸʃʔʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʉʀʉʊɽʄɯ ʂʆʅʊʈʆʃʖ ɿʅɸʅʔ ʉʊʋɼɽʅʊɯɺ 

 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʢʦʤʧ'ʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʭ ʬʦʨʤ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ 

ʩʪʫʜʝʥʪʽʚ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʬʘʭʽʚʮʽʚ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʜʘʥʘ ʬʦʨʤʘ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʦʶ, 

ʪʘʢ ʷʢ ʩʫʯʘʩʥʽ ʢʦʤʧ'ʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʘʪʠʚʥʦ ʩʢʣʘʜʘʪʠ, ʧʨʦʚʦʜʠʪʠ, ʘ ʪʘʢʦʞ ʧʝʨʝʚʽʨʷʪʠ 

ʪʝʩʪʠ.  

ɹʘʛʘʪʦ ʚʫʟʽʚ ʥʘʰʦʾ ʢʨʘʾʥʠ ʨʦʟʨʦʙʣʷʶʪʴ ʽ ʚʧʨʦʚʘʜʞʫʶʪʴ ʢʦʤʧ'ʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʢʦʥʪʨʦʣʶ 

ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ [1]. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʫʩʧʽʰʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ, ʚʚʘʞʘʻʤʦ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʟʦʢʨʝʤʘ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ. 

ʅʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ï ʮʝ ʥʘʚʯʘʣʴʥʘ ʩʠʩʪʝʤʘ. ɺʦʥʘ ʜʽʻ ʥʝ ʪʽʣʴʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʽ 

ʬʦʨʤʫʣ, ʘʣʝ ʽ ʥʘ ʧʽʜʩʪʘʚʽ ʤʠʥʫʣʦʛʦ ʜʦʩʚʽʜʫ. ʉʧʦʩʦʙʠ ʨʝʘʣʽʟʘʮʽʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ï ʧʨʦʛʨʘʤʥʠʡ 

(ʧʨʝʜʩʪʘʚʣʷʻ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʦʙ'ʻʢʪʽʚ, ʚʠʢʦʥʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ, ʫ ʚʠʛʣʷʜʽ ʣʘʥʮʶʞʢʘ ʜʽʡ, ʦʜʥʘ ʦʧʝʨʘʮʽʷ ʟʘ ʦʜʥʦʶ), ʘʧʘʨʘʪʥʠʡ ʩʧʦʩʽʙ (ʥʝʡʨʦʥʥʽ 

ʤʝʨʝʞʽ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʘʧʘʨʘʪʥʦʾ ʩʠʩʪʝʤʠ, ʚʩʝ ʥʝʡʨʦʥʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʧʘʨʘʣʝʣʴʥʦ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʚʠʩʦʢʫ ʰʚʠʜʢʦʜʽʶ ʩʠʩʪʝʤʠ), ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʡ ʩʧʦʩʽʙ (ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ ʨʝʘʣʽʟʫʻʪʴʩʷ ʘʧʘʨʘʪʥʦ, ʘ 

ʯʘʩʪʠʥʘ ï ʧʨʦʛʨʘʤʥʦ) [2]. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʝʦʙʭʽʜʥʦ ʢʝʨʫʚʘʪʠʩʷ ʪʘʢʠʤʠ ʧʨʠʥʮʠʧʘʤʠ: 

¶  ʟʘʢʣʘʜʘʪʠ ʧʝʚʥʽ, ʜʦʩʠʪʴ ʞʦʨʩʪʢʽ ʩʪʨʘʪʝʛʽʾ ʢʦʥʪʨʦʣʶ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʠʩʪʝʤʽ ʚʠʙʠʨʘʪʠ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʝʜ'ʷʚʣʝʥʥʷ ʪʝʩʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʩʧʽʭʽʚ ʫʯʥʷ; 

¶  ʟʤʽʥʘ ʩʢʣʘʜʥʦʩʪʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʧʦ ʭʦʜʫ ʪʝʩʪʫ ʪʘʢ, ʱʦʙ ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʣʠ ʧʝʨʩʦʥʘʣʴʥʠʤ 
ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʫʜʝʥʪʽʚ; 

¶  ʧʝʨʝʜʯʘʩʥʝ ʟʘʢʽʥʯʝʥʥʷ ʪʝʩʪʫ ʜʣʷ ʪʠʭ ʢʦʛʦ ʪʝʩʪʫʶʪʴ, ʷʢʽ ʧʦʢʘʟʘʣʠ ʘʙʦ ʥʘʡʢʨʘʱʽ, ʘʙʦ ʥʘʡʛʽʨʰʽ 
ʨʝʟʫʣʴʪʘʪʠ; 

¶  ʷʢʽʩʪʴ, ʧʦʚʥʦʪʫ ʽ ʟʤʽʩʪ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʩʪʘʚʣʝʥʝ ʟʘʧʠʪʘʥʥʷ ʦʮʽʥʶʻ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʟ ʰʪʫʯʥʠʤ 
ʽʥʪʝʣʝʢʪʦʤ, ʷʢʫ ʥʘʚʯʠʣʠ. 

ʉʫʯʘʩʥʽ ʩʪʫʜʝʥʪʠ ʛʦʪʦʚʽ ʜʦ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʘʣʝ ʧʝʨʰ, ʥʽʞ ʧʨʦʧʦʥʫʚʘʪʠ ʪʝʩʪ ʩʪʫʜʝʥʪʘʤ 

ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʩʘʤʠʭ ʪʝʩʪʽʚ, ʱʦʙ ʥʘʜʽʡʥʦ ʧʦʢʣʘʜʘʪʠʩʷ ʥʘ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ. ɺʽʜ ʷʢʦʩʪʽ ʪʝʩʪʫ 

ʟʘʣʝʞʠʪʴ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʦʮʽʥʢʠ ʨʽʚʥʷ ʟʥʘʥʴ. 
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Summary. Pyshnyi M., Marchenko ʆ. Intellectual technologies in the system of control of students' 

knowledge. The question of monitoring students' knowledge on the basis of neural networks is considered. The 

principle of operation is based on the application of artificial intelligence methods. 

Key words: testing, artificial intelligence, neural networks, knowledge control system. 

 

ʉ. ʃ. ʇʨʦʩʢʫʨʘ  

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʅʊʋʋ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ  

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè, ʤ. ʂʠʾʚ 

ʇʨʦʩʢʫʨʘ ʉ.ʃ.  

ɯʅʊɽʃɽʂʊ-ʂɸʈʊʀ ʗʂ ɿɸʉɯɹ ʆʈɻɸʅɯɿɸʎɯɰ ʉɸʄʆʉʊɯʁʅʆɰ ʈʆɹʆʊʀ  

ʉʊʋɼɽʅʊɯɺ-ʇʈʆɻʈɸʄɯʉʊɯɺ 

 

ʋ ʟʚ'ʷʟʢʫ ʟ ʧʦʜʘʣʴʰʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ ʚʩʝ ʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʦʶ ʩʪʘʻ ʟʘʜʘʯʘ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ. ʊʘʢ, ʧʨʦʬʝʩʦʨ ʂ.ɼ. ʋʰʠʥʩʴʢʠʡ ʟʘʟʥʘʯʘʚ, 

ʱʦ ʩʣʽʜ ʧʝʨʝʜʘʚʘʪʠ ʫʯʥʝʚʽ ʥʝ ʪʽʣʴʢʠ ʪʽ ʯʠ ʽʥʰʽ ʧʽʟʥʘʥʥʷ, ʘ ʡ ʨʦʟʚʠʚʘʪʠ ʚ ʥʴʦʤʫ ʙʘʞʘʥʥʷ ʽ ʟʜʘʪʥʽʩʪʴ 

ʩʘʤʦʩʪʽʡʥʦ, ʙʝʟ ʚʯʠʪʝʣʷ, ʥʘʙʫʚʘʪʠ ʥʦʚʠʭ ʧʽʟʥʘʥʴ [1]. 

ɺ ʫʤʦʚʘʭ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ, ʮʽ ʩʣʦʚʘ ʋʰʠʥʩʴʢʦʛʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʽ ʚ ʜʘʥʠʡ 

ʯʘʩ, ʢʦʣʠ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ-ʧʨʦʛʨʘʤʽʩʪʽʚ ʚʠʤʘʛʘʻ ʫʤʽʥʴ ʥʝ ʪʽʣʴʢʠ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ, ʘ ʡ 

ʩʘʤʦʩʪʽʡʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʩʘʤʦʩʪʽʡʥʦ ʤʠʩʣʠʪʠ, ʩʘʤʦʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ ʽ ʩʘʤʦʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ [2]. 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʽʚ ʧʦʚʠʥʥʘ ʧʝʨʝʦʨʽʻʥʪʦʚʫʚʘʪʠʩʴ ʟ ʪʨʘʜʠʮʽʡʥʦʾ ʤʝʪʠ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, 

ʥʘʙʫʪʪʷ ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʜʦʩʚʽʜʫ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ï ʥʘ ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʚʣʘʩʥʦʾ 

ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʠʢʣʘʜʘʯ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ, ʘ ʩʪʫʜʝʥʪ 

ʥʘʙʫʚʘʻ ʩʫʙ'ʻʢʪʠʚʥʠʡ ʜʦʩʚʽʜ [3]. 

ʋ ʩʬʝʨʽ ʚʠʢʣʘʜʘʥʥʷ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʩʘʤʦʩʪʽʡʥʽʡ ʨʦʙʦʪʽ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ, ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪ-ʢʘʨʪ (ʟʘʩʥʦʚʥʠʢ ʊʦʥʽ ɹʴʶʟʝʥ). ʎʷ ʪʝʭʥʽʢʘ ʜʦʧʦʤʘʛʘʻ ʩʪʫʜʝʥʪʫ ʚʽʟʫʘʣʽʟʫʚʘʪʠ, 

ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʪʘ ʟʘʧʘʤôʷʪʦʚʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʥʘʚʯʘʣʴʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʰʚʠʜʢʦ ʟʜʽʡʩʥʠʪʠ ʧʦʰʫʢ 

ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʛʦʪʫʚʘʪʠʩʴ ʜʦ ʽʩʧʠʪʽʚ ʪʘ ʩʝʤʽʥʘʨʽʚ, ʩʪʚʦʨʶʚʘʪʠ ʧʨʝʟʝʥʪʘʮʽʾ, ʧʣʘʥʫʚʘʪʠ ʚʣʘʩʥʠʡ ʯʘʩ.  

ɯʥʪʝʣʝʢʪ-ʢʘʨʪʠ ʧʨʝʜʩʪʘʣʷʶʪʴʩʷ ʫ ʚʠʛʣʘʜʽ ʩʭʝʤ ʟʽ ʟʚ'ʷʟʢʘʤʠ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʢʦʣʴʦʨʽʚ, 

ʤʘʣʶʥʢʽʚ ʽ ʧʨʦʩʪʦʨʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʙʫʜʴ-ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦʯʠʥʘʻ ʩʧʨʠʡʤʘʪʠʩʷ, ʘʥʘʣʽʟʫʚʘʪʠʩʷ ʽ 

ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠʩʷ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ ʽ ʝʬʝʢʪʠʚʥʽʰʝ, ʥʽʞ ʧʨʠ ʾʾ ʟʚʠʯʘʡʥʦʤʫ ʣʽʥʽʡʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʫ 

ʚʠʛʣʷʜʽ ʮʠʬʨ ʽ ʙʫʢʚ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪ-ʢʘʨʪʠ ʩʪʫʜʝʥʪʠ-ʧʨʦʛʨʘʤʽʩʪʠ, ʚ ʩʚʦʾʡ ʧʨʘʢʪʠʮʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʛʨʘʤʠ, 

ʷʢʽ ʥʘʜʘʶʪʴʩʷ ʚ ɯʥʪʝʨʥʝʪʽ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: Mindmanager, Xmind, MindNode, MindMeister,WiseMapping, 

Freemind ʪʘ ʽʥʰʽ. 

ɯʥʪʝʣʝʢʪ-ʢʘʨʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʘʜʽ ʩʭʝʤ ʟʽ ʟʚ'ʷʟʢʘʤʠ. ɺ ʮʝʥʪʨʽ ʢʘʨʪʠ ʨʦʟʤʽʱʫʻʪʴʩʷ ʷʩʢʨʘʚʠʡ 

ʛʦʣʦʚʥʠʡ ʦʙ'ʻʢʪ, ʚʽʜ ʷʢʦʛʦ ʚʽʜʜʽʣʷʶʪʴʩʷ ʛʽʣʢʠ-ʘʩʦʮʽʘʮʽʾ ʧʝʨʰʦʛʦ ʨʽʚʥʷ, ʥʘ ʷʢʠʭ ʨʦʟʤʽʱʫʶʪʴʩʷ ʢʣʶʯʦʚʽ 

ʩʣʦʚʘ ʛʨʘʬʽʯʥʽ ʦʙʨʘʟʠ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʦʙôʻʢʪʦʤ. ɼʘʣʽ ʫʪʚʦʨʶʶʪʴʩʷ ʛʽʣʢʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʱʦ 

ʚʽʜʦʙʨʘʞʫʶʪʴ ʚʪʦʨʠʥʥʽ ʽʜʝʾ, ʚʽʜ ʷʢʠʭ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʨʦʟʭʦʜʷʪʴʩʷ ʛʽʣʢʠ ʘʩʦʮʽʘʮʽʡ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ. ɻʽʣʢʠ 

ʘʩʦʮʽʘʮʽʡ ʬʦʨʤʫʶʪʴ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ɦ ʦ ʧʦʣʝʛʰʫʻ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʢʦʣʴʦʨʽʚ, ʤʘʣʶʥʢʽʚ ʽ ʧʨʦʩʪʦʨʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʙʫʜʴ-ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦʯʠʥʘʻ ʢʨʘʱʝ ʩʧʨʠʡʤʘʪʠʩʷ, 

ʘʥʘʣʽʟʫʚʘʪʠʩʷ ʽ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠʩʷ 

ʄʝʪʦʜ ʽʥʪʝʣʝʢʪ-ʢʘʨʪ ʜʦʟʚʦʣʷʻ ʧʨʝʜʩʪʘʚʣʷʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʾʾ ʤʦʛʣʠ ʦʜʥʦʯʘʩʥʦ 

ʩʧʨʠʡʤʘʪʠ ʽ ʣʽʚʘ, ʽ ʧʨʘʚʘ ʧʽʚʢʫʣʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɺʽʟʫʘʣʴʥʦ ʽʥʪʝʣʝʢʪ- ʢʘʨʪʘ ʤʦʞʝ ʚʠʛʣʷʜʘʪʠ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ (ʨʠʩ.1). 

 

ʈʠʩ. 1. ɯʥʪʝʣʝʢʪ-ʢʘʨʪʘ ʨʦʙʦʪʠ ʤʦʟʢʫ ʣʶʜʠʥʠ 
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ʅʘ ʧʦʯʘʪʢʫ ʩʝʤʝʩʪʨʫ, ʩʪʫʜʝʥʪʘʤ ʚʠʜʘʶʪʴʩʷ ʪʝʤʠ, ʷʢʽ ʚʦʥʠ ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ. ʇʽʩʣʷ 

ʢʦʞʥʦʛʦ ʨʦʟʜʽʣʫ ʢʫʨʩʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʟʜʘʪʠ ʘʙʦ ʚʠʩʣʘʪʠ ʥʘ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ 

ʚʠʢʣʘʜʘʯʘ ʽʥʪʝʣʝʢʪ-ʢʘʨʪʠ ʽ ʧʨʦʛʨʘʤʥʽ ʢʦʜʠ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʜʦ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ. ʆʪʨʠʤʘʥʽ ʙʘʣʠ ʡʜʫʪʴ ʚ 

ʟʘʛʘʣʴʥʠʡ ʨʝʡʪʠʥʛ ʦʮʽʥʦʢ ʩʪʫʜʝʥʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪ-ʢʘʨʪ ʩʧʨʠʷʻ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʫʧʦʨʷʜʢʫʚʘʥʥʶ, ʰʚʠʜʢʦʤʫ 

ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʶ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʥʘʜʘʻʪʴʩʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤ-

ʧʨʦʛʨʘʤʽʩʪʘʤ. 
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Abstract. Proskura S.L. Intellect cards as a means of self-study of programmer students. We describe 

the use of intellect-cards for organizing, storing and rapid remembering of educational material that is provided 

for self study by programmer students. 
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ʆ. ʖ. ʈʫʜʠʢ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

arudyk@rambler.ru 

ɭ. ɺ. ʂʨʠʚʦʨʫʯʢʦ 

ʩʪʫʜʝʥʪ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʤʝʣʴʥʠʮʴʢʠʡ 

ʈʫʜʠʢ ʆ.ʖ., ʂʨʠʚʦʨʫʯʢʦ ɭ.ɺ. 

ʆʇʊʀʄɯɿɸʎɯʗ ɼʆʉʃɯɼɾɽʅʔ ʄɽʍɸʅɯʏʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ  

ɿɸʉʆɹɸʄʀ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʝʬʝʢʪʠʚʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʠʧʫʩʢ ʚʠʨʦʙʽʚ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʘʢʪʠʚʥʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʫʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʽʚ CALS-ʪʝʭʥʦʣʦʛʽʡ. ʆʜʥʠʤ ʟ ʝʣʝʤʝʥʪʽʚ CALS-

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʦʝʢʪʦʚʘʥʠʭ ʜʝʪʘʣʝʡ, ʻ 

ʢʦʤʧ'ʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ (ʅɼʉ). ɸʥʘʣʽʟ ʤʦʜʝʣʽ ʅɼʉ ʜʝʪʘʣʽ ʥʘ ʝʪʘʧʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ (ʚ ʢʦʥʪʝʢʩʪʽ ʟ ʤʦʜʝʣʷʤʠ ʤʘʪʝʨʽʘʣʫ ʪʘ ʨʫʡʥʫʚʘʥʴ) ʜʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʛʝʦʤʝʪʨʽʶ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʫʥʠʢʥʫʪʠ ʾʾ ʨʫʡʥʫʚʘʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʚʘʟʽ ʪʘ 

ʨʦʟʤʽʨʘʭ ʜʝʪʘʣʽ. 

ʐʠʨʦʢʦ ʚʞʠʚʘʥʽ ʧʨʠ ʩʫʯʘʩʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʨʦʟʨʘʭʫʥʢʠ ʅɼʉ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 

(ʄʉɽ) ʫ ʪʨʠʚʠʤʽʨʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʥʷʪʠ ʥʘ ʷʢʽʩʥʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʧʨʦʮʝʩ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʫ. ʆʜʥʽʻʶ ʟ ʢʦʤʝʨʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʄʉɽ, ʻ SolidWorks [1, 2] ï ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʽʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʡ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʨʦʙʽʚ ʙʫʜʴ-ʷʢʦʾ 

ʩʢʣʘʜʥʦʩʪʽ ʡ ʧʨʠʟʥʘʯʝʥʥʷ. ɺʦʥʘ ʻ ʷʜʨʦʤ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜʪʨʠʤʢʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʢʦʥʮʝʧʮʽʻʶ CALS-

ʪʝʭʥʦʣʦʛʽʡ, ʚʢʣʶʯʘʶʯʠ ʜʚʦʥʘʧʨʘʚʣʝʥʠʡ ʦʙʤʽʥ ʜʘʥʠʤʠ ʟ ʽʥʰʠʤʠ Windows-ʜʦʜʘʪʢʘʤʠ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ɼʦʜʘʪʦʢ SolidWorks ï SolidWorksSimulation ï ʧʦʪʫʞʥʠʡ ʽ ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʛʨʘʤʥʠʡ 

ʢʦʤʧʣʝʢʩ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʫ ʷʢʦʤʫ ʟʘʜʘʶʪʴʩʷ ʢʨʽʧʣʝʥʥʷ, ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʤʦʜʝʣʽ ʪʘ ʧʝʨʝʛʣʷʜʘʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʜʝʪʘʣʽ. 



ɯɯ ʄʽʞʥʘʨʦʜʥʘ ʜʠʩʪʘʥʮʽʡʥʘ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
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ʊʦʤʫ ʫ SolidWorksSimulation ʧʨʦʚʦʜʠʣʦʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʜʝʪʘʣʝʡ, ʷʢʽ ʣʽʤʽʪʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʬʦʨʩʫʥʢʠ (ʨʠʩ. 1), ʘ ʩʘʤʝ ï ʚʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ ʟʨʽʟ (ʢʨʠʪʝʨʽʡ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ï ʤʘʢʩʠʤʘʣʴʥʝ 

ʥʘʧʨʫʞʝʥʥʷ von Mises) ʨʽʟʴʙʠ ʾʾ ʢʦʨʧʫʩʫ (ʨʠʩ. 2). 

 

  

ʈʠʩ. 1. ʊʚʝʨʜʦʪʽʣʴʥʘ ʤʦʜʝʣʴ ʬʦʨʩʫʥʢʠ ʈʠʩ. 2. ʊʚʝʨʜʦʪʽʣʴʥʘ ʤʦʜʝʣʴ ʢʦʨʧʫʩʫ ʬʦʨʩʫʥʢʠ 
 

ɿ ʙʽʙʣʽʦʪʝʢʠ SolidWorks ʚʠʙʨʘʥʘ ʩʪʘʣʴ DIN 1.1191 (ʉ45ɽ) ï ʘʥʘʣʦʛ ʤʘʪʝʨʽʘʣʫ ʢʦʨʧʫʩʘ (ʩʪʘʣʴ 45), ʜʣʷ 

ʷʢʦʾ sʪ = 750 ʄʇʘ. ʇʘʨʘʤʝʪʨʠ ʩʽʪʢʠ ʪʘ ʾʾ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʪʚʝʨʜʦʤʫ ʪʽʣʽ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 3 ʽ 4. 

 

  

ʈʠʩ. 3. ʇʘʨʘʤʝʪʨʠ ʩʽʪʢʠ ʈʠʩ. 4. ʉʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʘ ʤʦʜʝʣʴ ʢʦʨʧʫʩʫ 

ʬʦʨʩʫʥʢʠ 
 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʰʢʘʣʽ ʜʝʬʦʨʤʘʮʽʾ 1060,95 ʤʘʢʩʠʤʘʣʴʥʽ ʚʫʟʣʦʚʽ ʥʘʧʨʫʞʝʥʥʷ von Mises ʽ 

ʧʝʨʝʤʽʱʝʥʥʷ URES ʜʣʷ ʢʦʨʧʫʩʫ ʩʢʣʘʜʘʶʪʴ 52,8435 ʄʇʘ (ʚʫʟʦʣ 6927) ʽ 0,00373294 (ʚʫʟʦʣ 835) ʤʤ 

ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 5, 6), ʪʦʙʪʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ. ʇʨʠ ʮʴʦʤʫ ʤʽʥʽʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ k = 10,69. 

 

  

ʈʠʩ. 5. ʈʦʟʧʦʜʽʣ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ 

ʫ ʢʦʨʧʫʩʽ 

ʈʠʩ. 6. ʈʝʟʫʣʴʪʫʶʯʝ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ 

 

ɼʦ ʩʢʣʘʜʫ SolidWorks Simulation ʚʭʦʜʠʪʴ ʙʘʛʘʪʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʘʪʠ 

ʘʥʘʣʽʟ ʙʽʣʴʰʦʩʪʽ ʤʦʞʣʠʚʠʭ ʟʘʜʘʯ ʜʣʷ ʜʝʪʘʣʝʡ ʽ ʟʙʽʨʦʢ: ʣʽʥʽʡʥʠʡ ʩʪʘʪʠʯʥʠʡ ʘʥʘʣʽʟ; ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ 

ʬʦʨʤ ʽ ʯʘʩʪʦʪ; ʨʦʟʨʘʭʫʥʦʢ ʢʨʠʪʠʯʥʠʭ ʩʠʣ ʽ ʬʦʨʤ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ; ʪʝʧʣʦʚʠʡ ʘʥʘʣʽʟ; ʩʧʽʣʴʥʠʡ 

ʪʝʨʤʦʩʪʘʪʠʯʥʠʡ ʘʥʘʣʽʟ; ʨʦʟʨʘʭʫʥʦʢ ʟʙʽʨʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʘʢʪʥʠʭ ʝʣʝʤʝʥʪʽʚ; ʥʝʣʽʥʽʡʥʽ ʨʦʟʨʘʭʫʥʢʠ; 

ʦʧʪʠʤʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ; ʨʦʟʨʘʭʫʥʦʢ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʜʘʯ; ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ; 

ʨʦʟʨʘʭʫʥʦʢ ʧʣʠʥʫ ʨʽʜʠʥ ʽ ʛʘʟʽʚ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʦʨʩʫʥʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ SolidWorks Simulation ï ʚʪʨʘʪʘ 

ʩʪʽʡʢʦʩʪʽ ʨʽʚʥʦʚʘʛʠ ʾʾ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ. 
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ʆʇʊʀʄɯɿɸʎɯʗ ʅɸɺʏɸʅʅʗ ʌɯɿʀʂʀ ɺ ʉʊɸʈʐɯʁ ʐʂʆʃɯ  

ɿɸʉʆɹɸʄʀ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ  

ʅɸ ɿɸʉɸɼɸʍ ʉʀʅɽʈɻɽʊʀʏʅʆɻʆ ʇɯɼʍʆɼʋ 

 

ʆʜʥʠʤ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʻ ʨʦʟʚʠʪʦʢ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ï ʛʦʣʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ, ʜʦʩʷʛʥʝʥʥʷ ʥʘ ʮʽʡ ʦʩʥʦʚʽ 

ʥʦʚʦʛʦ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ. ʎʝ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʜʘʻʪʴʩʷ ʨʽʚʥʝʤ ʽ 

ʭʘʨʘʢʪʝʨʦʤ ʨʦʟʚʠʪʢʫ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï ʚʠʟʥʘʯʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʫʜʴ-ʷʢʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʩʠʩʪʝʤʠ, ʱʦ ʟʫʤʦʚʣʶʻ, ʧʦ ʩʫʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ ʷʢʽʩʥʦ ʥʦʚʦʛʦ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʩʝ ʰʠʨʰʝ ʟʘʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ, ʫʪʚʦʨʶʶʪʴ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʝ ʩʝʨʝʜʦʚʠʱʝ, 

ʷʢʝ ʥʘʟʠʚʘʶʪʴ ʚʽʨʪʫʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤ [3, ʩ.40]. 

ɺʽʨʪʫʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, 

ʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʥʘʚʯʘʥʥʷ ʪʘ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʥʽʧʫʣʶʚʘʪʠ 

ʚʠʚʯʝʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʘʙʦ ʚʽʜ ʚʣʘʩʥʦʛʦ ʙʘʞʘʥʥʷ, ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʷʢʽʩʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ, 

ʩʧʨʠʷʻ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʫʯʥʷ.  

ɼʽʷʣʴʥʽʩʪʴ ʚʯʠʪʝʣʷ ʪʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʦʮʽʥʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʮʽʣʦʤʫ, ʡʦʛʦ ʮʽʣʽʩʥʽʩʪʴ, ʚʟʘʻʤʦʜʽʻʶ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ, ʧʦʛʦʜʞʝʥʽʩʪʴ ʽ ʩʢʝʨʦʚʘʥʽʩʪʴ ʾʭʥʽʭ 

ʬʫʥʢʮʽʡ. ʈʦʟʚʠʪʦʢ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʦʪʞʝ, ʽ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʧʦʚʥʦʮʽʥʥʠʤ ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦ ʡ ʧʨʦʜʫʤʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʚʯʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʚ ʫʩʽʭ ʡʦʛʦ ʚʠʜʘʭ. 

ɼʦʩʣʽʜʞʝʥʥʶ, ʨʦʟʨʦʙʮʽ ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʶ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʚʞʜʠ ʧʨʠʜʽʣʷʣʘʩʷ ʚʝʣʠʢʘ ʫʚʘʛʘ. ʋ ʥʘʢʦʧʠʯʝʥʦʤʫ ʜʦʩʚʽʜʽ ʻ ʯʠʤʘʣʦ ʮʽʢʘʚʠʭ ʪʘ ʦʨʠʛʽʥʘʣʴʥʠʭ 

ʨʽʰʝʥʴ ʱʦʜʦ ʤʝʪʦʜʠʢʠ ʪʘ ʪʝʭʥʽʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʷʢʽ ʥʝ ʚʪʨʘʪʠʣʠ ʩʚʦʻʾ ʮʽʥʥʦʩʪʽ ʡ ʫ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʩʠʩʪʝʤʠ ʚ ʥʦʚʦʤʫ ʚʽʨʪʫʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʚʠʤʘʛʘʶʪʴ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʤʠ ʚʠʟʥʘʯʝʥʠʡ 

ʩʠʥʝʨʛʝʪʠʯʥʠʡ. 

ʉʠʥʝʨʛʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʠʩʪʝʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʘʨʰʦʾ ʰʢʦʣʠ ʧʝʨʝʜʙʘʯʘʻ, 

ʧʝʨʰ ʟʘ ʚʩʝ, ʨʝʘʣʽʟʘʮʽʶ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʦʩʥʦʚʥʠʭ ʩʠʥʝʨʛʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ (ʥʝʟʘʤʢʥʫʪʦʩʪʽ, 




































































































