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ɹʦʤʦʢ ɯʛʦʨ ʆʣʝʢʩʽʡʦʚʠʯ 
ʤʘʛʽʩʪʨʘʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ  ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

bomok_io@fizmat.tnpu.edu.ua 

ɹʘʣʠʢ ʅʘʜʽʷ ʈʦʤʘʥʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ̔ʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

nadbal@ fizmat.tnpu.edu.ua 

ɿ ʨʦʟʚʠʪʢʦʤ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʝʜʘʣʽ ʘʢʪʫʘʣʴʥʽʰʠʤ ʩʪʘʻ ʧʠʪʘʥʥʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʩʧʨʦʱʝʥʥʷ ʨʦʙʦʪʠ ʟ ʢʦʜʘʤʠ. ɺ ʜʘʥʠʡ ʯʘʩ ʢʦʤʧôʁ ʪʝʨʠ ʤʦʞʥʘ ʥʝ 

ʧʨʦʩʪʦ ʧʨʦʛʨʘʤʫʚʘʪʠ, ʘʣʝ ʡ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʾʭ ʪʘʢ, ʱʦʙ ʚʦʥʠ ʩʘʤʽ ʥʘʚʯʘʣʠʩʷ [1]. 

ɿ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, 

ʟʘʧʘʤô̫ ʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʙʫʜʫʚʘʪʠ ʧʨʦʛʥʦʟʠ, ʚʽʜʪʚʦʨʶʚʘʪʠ ʛʦʪʦʚʽ ʤʦʜʝʣʽ ʪʘ 

ʚʠʙʠʨʘʪʠ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʡ ʚʘʨʽʘʥʪ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ. 

ʆʩʦʙʣʠʚʦ ʢʦʨʠʩʥʽ ʪʘʢʽ ʩʠʩʪʝʤʠ ʪʘʤ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʝʣʠʯʝʟʥʽ 

ʦʙʩʷʛʠ ʦʙʯʠʩʣʝʥʴ: ʥʘʧʨʠʢʣʘʜ, ʨʦʟʨʘʭʫʥʦʢ ʢʨʝʜʠʪʥʦʛʦ ʨʝʡʪʠʥʛʫ, ʘʥʘʣʽʪʠʢʘ ʚ ʛʘʣʫʟʽ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʙʽʟʥʝʩ-ʧʣʘʥʫʚʘʥʥʷ, ʜʝʤʦʛʨʘʬʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʽʥʚʝʩʪʠʮʽʾ, ʧʦʰʫʢ ʬʝʡʢʦʚʠʭ ʥʦʚʠʥ ʪʘ ʰʘʭʨʘʡʩʴʢʠʭ ʩʘʡʪʽʚ. 

ʋ ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʝʣʝʢʪʨʦʥʥʽʡ ʢʦʤʝʨʮʽʾ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʥʘʣʘʰʪʫʚʘʪʠ 

ʩʝʨʚʽʩʠ ʪʘ ʧʨʦʛʨʘʤʠ ʪʘʢ, ʱʦʙ ʚʦʥʠ ʚʠʜʘʚʘʣʠ ʧʝʨʩʦʥʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ʉʴʦʛʦʜʥʽ ʢʣʶʯʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʬʦʢʫʩʦʚʘʥʽ ʥʘ ʨʦʟʨʦʙʮʽ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʟ ʝʬʝʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ, ʪʦʙʪʦ ʩʠʩʪʝʤ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʷʢʽ ʤʦʞʫʪʴ ʥʘʚʯʘʪʠʩʷ ʝʬʝʢʪʠʚʥʽʰʝ, ʟ ʪʽʻʶ ʞ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʟʘ ʤʝʥʰʠʡ ʯʘʩ ʽ ʟ 

ʤʝʥʰʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʧʦʪʨʽʙʥʽ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫, 

ʥʘʚʯʘʥʥʽ ʨʦʙʦʪʽʚ, ʘʥʘʣʽʟʽ ʝʤʦʮʽʡ. ʋ ʛʘʣʫʟʽ ʽʥʚʝʩʪʠʮʽʡ ʘʣʛʦʨʠʪʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʘʥʘʣʽʟʫʶʪʴ ʨʠʥʦʢ, ʚʽʜʩʪʝʞʫʶʪʴ ʥʦʚʠʥʠ ʪʘ ʧʽʜʙʠʨʘʶʪʴ 

ʘʢʪʠʚʠ, ʷʢʽ ʥʘʡʚʠʛʽʜʥʽʰʝ ʢʫʧʫʚʘʪʠ ʩʘʤʝ ʟʘʨʘʟ. ʇʨʠ ʮʴʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʝʜʠʢʘʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ ʩʠʩʪʝʤʘ ʤʦʞʝ ʧʝʨʝʜʙʘʯʠʪʠ, ʷʢ ʟʤʽʥʶʚʘʪʠʤʝʪʴʩʷ ʚʘʨʪʽʩʪʴ 

ʪʠʭ ʯʠ ʽʥʰʠʭ ʘʢʮʽʡ ʟʘ ʢʦʥʢʨʝʪʥʠʡ ʧʝʨʽʦʜ ʪʘ ʢʦʨʠʛʫʻ ʩʚʦʾ ʜʘʥʽ ʧʽʩʣʷ ʢʦʞʥʦʾ 

ʚʘʞʣʠʚʦʾ ʧʦʜʽʾ ʫ ʛʘʣʫʟʽ. 

ʎʽ ʜʘʥʽ ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʛʘʣʫʟʴ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʚ ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ̔  ʦʩʚʽʪʥʴʦʤʫ ʩʝʢʪʦʨʽ. ʇʨʦ ʮʝ 

ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʟʥʘʯʥʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ ʱʦʜʦ ʪʝʤʠ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʥʘ ʧʣʘʪʬʦʨʤʽ Google Trends (ʨʠʩ. 1). 
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ʈʠʩ.1. ʈʝʟʫʣʴʪʘʪ ʧʦʰʫʢʫ ʟʘ ʪʝʤʦʶ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʻ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʫ 

ʩʝʨʚʽʩʽ Lens.org (ʨʠʩ. 2) [4]. 

 
ʈʠʩ. 2. ʂʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʥʘ ʪʝʤʫ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ï ʮʝ ʦʜʥʘ ʟ ʥʝʙʘʛʘʪʴʦʭ ʛʘʣʫʟʝʡ, ʚ ʷʢʠʭ ʜʫʞʝ ʥʠʟʴʢʠʡ 

ʧʦʨʽʛ ʚʭʦʜʞʝʥʥʷ. ʊʠʤ ʙʽʣʴʰʝ ʩʴʦʛʦʜʥʽ, ʢʦʣʠ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʟʥʘʭʦʜʷʪʴʩʷ 

ʙʽʙʣʽʦʪʝʢʠ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ TensorFlow, ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧʘʥʽʻʶ 

Google ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʧʦʙʫʜʦʚʠ ʪʘ ʪʨʝʥʫʚʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟ ʤʝʪʦʶ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙʨʘʟʽʚ. ʑʦʙ ʧʦʯʘʪʠ ʟʘʡʤʘʪʠʩʷ 

ʤʘʰʠʥʥʠʤ ʥʘʚʯʘʥʥʷʤ ʪʘ ʘʥʘʣʽʟʦʤ ʜʘʥʠʭ, ʟʥʘʜʦʙʠʪʴʩʷ ʭʦʨʦʰʘ ʤʘʪʝʤʘʪʠʯʥʘ 

ʧʽʜʛʦʪʦʚʢʘ ʪʘ ʙʘʟʦʚʽ ʟʥʘʥʥʷ Python [3].  
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ʈʠʩ. 3. ɽʣʝʤʝʥʪʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ɺʞʝ ʩʴʦʛʦʜʥʽ ʫʯʥʽ ʧʦʯʠʥʘʶʪʴ ʦʩʚʦʶʚʘʪʠ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʱʝ ʚ ʩʝʨʝʜʥʽʡ 

ʰʢʦʣʽ, ʟʦʢʨʝʤʘ Python. 

Data ʘʥʘʣʽʪʠʢ, ʥʝ ʤʘʶʯʠ ʛʣʠʙʦʢʠʭ ʟʥʘʥʴ ʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ, ʧʦʚʠʥʝʥ ʤʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ, ʽ Python ʚʽʜʤʽʥʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʮʴʦʛʦ. 

ʎʝ ʧʨʦʩʪʦ. ʉʠʥʪʘʢʩʠʩ Python ʤʘʻ ʙʽʣʴʰʝ ʩʧʽʣʴʥʦʛʦ ʟ ʣʶʜʩʴʢʦʶ ʤʦʚʦʶ, ʥʽʞ 

ʤʘʰʠʥʥʦʶ, ʱʦ ʩʧʨʦʱʫʻ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʊʘʢʦʞ, Python ʤʘʻ 

ʩʪʘʥʜʘʨʪʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʜʝ ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʙʘʟʘʤʠ 

ʜʘʥʠʭ, ʧʨʦʪʦʢʦʣʘʤʠ ʽʥʪʝʨʥʝʪʫ ʪʘ ʽʥʰʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʇʨʠʩʫʪʥʽ ʽ ʪʘʢʽ ʙʽʙʣʽʦʪʝʢʠ, ʷʢʽ ʤʘʢʩʠʤʘʣʴʥʦ ʩʧʨʦʩʪʷʪʴ ʨʦʙʦʪʫ ʟ ʤʘʰʠʥʥʠʤ 

ʥʘʚʯʘʥʥʷʤ [2]: 

1. Numpy. ɺʽʜʦʤʘ ʙʽʙʣʽʦʪʝʢʘ ʜʣʷ ʘʥʘʣʽʟʫ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ. ɺʦʥʘ ʟʜʘʪʥʘ 

ʙʘʛʘʪʦ: ʚʽʜ ʦʙʯʠʩʣʝʥʥʷ ʤʝʜʽʘʥʠ ʨʦʟʧʦʜʽʣʫ ʜʘʥʠʭ ʜʦ ʦʙʨʦʙʢʠ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ 

ʤʘʩʠʚʽʚ.  

2. Pandas. ʎʝ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʜʦʧʦʤʦʞʝ ʦʙʨʦʙʣʷʪʠ CSV ʬʘʡʣʠ. 

3. Matplotlib. ɹʽʙʣʽʦʪʝʢʘ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʜʘʪʘ ʬʨʝʡʤʽʚ 

Pandas.  

4. Seaborn. ʊʘʢʦʞ ʩʣʫʞʠʪʴ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʘʣʝ ʥʘʡʙʽʣʴʰʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ: ʛʽʩʪʦʛʨʘʤʠ ʪʘ ʢʨʫʛʦʚʽ ʜʽʘʛʨʘʤʠ, 

ʢʨʠʚʽ, ʢʦʨʝʣʷʮʽʡʥʽ ʪʘʙʣʠʮʽ.  

5. Scikit-Learn. ɹ̔ ʙʣʽʦʪʝʢʘ ʟ ʘʣʛʦʨʠʪʤʘʤʠ ʪʘ ʽʥʰʠʤʠ ʥʝʦʙʭʽʜʥʠʤʠ ʨʝʯʘʤʠ ʜʣʷ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

6. Tensorflow ʪʘ Pytorch. ɰʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʪʘʢ ʟʚʘʥʦʛʦ ʛʣʠʙʦʢʦʛʦ 

ʥʘʚʯʘʥʥʷ.  

ɺʘʞʘʻʤʦ, ʱʦ ʯʠʪʘʥʥʷ ʫʨʦʢʽʚ ʪʘ ʧʦʚʪʦʨʝʥʥʷ ʚʧʨʘʚ ʙʝʟ ʧʨʘʢʪʠʢʠ ʥʝ ʧʨʠʥʝʩʝ 

ʥʘʣʝʞʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʑʦʙ ʢʨʘʱʝ ʨʦʟʽʙʨʘʪʠʩʷ ʚ ʪʝʤʽ, ʧʦʪʨʽʙʥʦ ʧʦʨʠʥʫʪʠ ʫ ʨʝʘʣʴʥʽ 

ʜʘʥʽ. ɼʣʷ ʮʴʦʛʦ ʻ ʧʣʘʪʬʦʨʤʘ Kaggle, ʜʝ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʻʢʪʠ ʟ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʙʽʨʢʠ ʜʘʥʠʭ, ʷʢʽ ʤʦʞʥʘ ʦʧʨʘʮʴʦʚʫʚʘʪʠ. ʗʢ ʧʨʠʢʣʘʜ, 

ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʪʘʙʣʠʮʶ ʟ ʜʘʥʠʤʠ ʱʦʜʦ ʚʽʡʩʴʢʦʚʠʭ ʚʪʨʘʪ ʨʦʩʽʡʩʴʢʦʾ ʬʝʜʝʨʘʮʽʾ 

(ʨʠʩ. 4). 
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ʈʠʩ. 4. ʊʘʙʣʠʮʷ ʜʘʥʠʭ ʱʦʜʦ ʚʽʡʩʴʢʦʚʠʭ ʚʪʨʘʪ 

ɯʥʬʦʨʤʘʮʽʷ ʧʦʜʘʥʘ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ, ʷʢʫ ʟʨʫʯʥʦ ʯʠʪʘʪʠ ʪʘ ʣʝʛʢʦ ʟʨʦʟʫʤʽʪʠ 

ʫʯʥʷʤ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ. ɭ ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʘʥʪʘʞʠʪʠ ʬʘʡʣ ʫ ʬʦʨʤʘʪʽ CSV. 

ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʽ ʩʪʘʪʠʩʪʠʢʘ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʽ ʦʜʥʝ ʟ ʦʜʥʠʤ, ʪʦʤʫ 

ʩʪʘʪʠʩʪʠʢʘ ï ʢʣʶʯ ʜʦ ʨʦʟʫʤʽʥʥʷ ʪʝʦʨʽʾ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, 

ʱʦ ʤʘʡʞʝ ʚʩʽ ʘʣʛʦʨʠʪʤʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʙʽʙʣʽʦʪʝʢʘʭ Python ʪʘ R, ʨʦʟʫʤʽʥʥʷ 

ʙʘʟʦʚʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʥʮʝʧʮʽʡ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʴ ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ. ʂʨʽʤ ʪʦʛʦ, ʫ ʙʽʣʴʰʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦ ʤʘʰʠʥʥʝ 

ʥʘʚʯʘʥʥʷ ʤʽʩʪʷʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʽ ʚʠʢʣʘʜʢʠ, ʯʠʪʘʪʠ ʷʢʽ ʙʝʟ ʟʥʘʥʴ ʤʘʪʝʤʘʪʠʢʠ ʙʫʜʝ 

ʚʘʞʢʦ. ɿʥʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʚʢʣʶʯʘʶʯʠ ʩʪʘʪʠʩʪʠʢʫ, ʜʦʧʦʤʦʞʫʪʴ ʩʬʦʨʤʫʚʘʪʠ ʙʘʟʠʩ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʴ ʦʩʚʦʻʥʥʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɹʘʣʠʢ ʅ. ʈ. ʆʩʚʽʪʥʽʡ STEM-ʧʨʦʻʢʪ çʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè. ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠ: ʤʘʪʝʨʽʘʣʠ Vɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. ʊʝʨʥʦʧʽʣʴ, 8 ʢʚʽʪʥʷ, 2021). ʊʝʨʥʦʧʽʣʴ : ʊʅʇʋ ʽʤ. ɺ. ɻʥʘʪʶʢʘ, 2021. 

ʉ. 32ï34. 

2. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʉ ʯʝʛʦ ʥʘʯʘʪʴ? URL: https://medium.com/nuances-of-programming/ %D0 % 

BC %D0 %B0 %D1 %88 %D0 %B8 %D0 %BD %D0 %BD %D0 %BE %D0 %B5-

 %D0 %BE %D0 %B1 %D1 %83 %D1 %87 %D0 %B5 %D0 %BD %D0 %B8 %D0 %B5- %D1 %81-

 %D1 %87 %D0 %B5 %D0 %B3 %D0 %BE-

 %D0 %BD %D0 %B0 %D1 %87 %D0 %B0 %D1 %82 %D1 %8C-

 %D1 %87 %D0 %B0 %D1 %81 %D1 %82 %D1 %8C-

 %D0 %BF %D0 %B5 %D1 %80 %D0 %B2 %D0 %B0 %D1 %8F-e68dc07aa358 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

12.04.2022). 

3. Hello, TensorFlow. ɹʠʙʣʠʦʪʝʢʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʪ Google. 

URL: https://habr.com/ru/post/305578/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 12.04.2022). 
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4. Patent Analysis. URL: https://www.lens.org/lens/search/patent/analysis?q=(machine %20learning)&p

=0&n=10&s=_score&d= %2B&f=false&e=false&l=en&authorField=author&dateFilterField=publishedDate&o

rderBy= %2B_score&presentation=false&preview=true&stemmed=true&useAuthorId=false (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 
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ʌʆʈʄʋɺɸʅʅʗ ʇʈʆʌɽʉɯʁʅʀʍ ʅɸɺʀʏʆʂ IT-ʌɸʍɯɺʎɯɺ ʋ ɿɸʂʃɸɼɯ 

ɺʀʑʆɰ ʆʉɺɯʊʀ 

ɻʝʥʩʝʨʫʢ ɻʘʣʠʥʘ ʈʦʤʘʥʽʚʥʘ 
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ʩʪʫʜʝʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ  ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ 

Vladsadovnyk1@gmail.com 

ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʣʠ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ, ʨʦʟʚʠʪʢʫ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʚʠʤʘʛʘʻ ʧʽʜʛʦʪʦʚʢʠ ʥʦʚʠʭ ʬʘʭʽʚʮʽʚ. ɿʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʨʦʟʰʠʨʶʶʪʴ ʦʩʚʽʪʥʽ 

ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ɯʊ-ʬʘʭʽʚʮʽʚ. IT-ʬʘʭʽʚʝʮʴ ï ʧʨʦʬʝʩʽʷ ʜʫʞʝ 

ʟʘʪʨʝʙʫʚʘʥʘ. IT-ʬʘʭʽʚʮʷʤʠ ʩʴʦʛʦʜʥʽ ʥʘʟʠʚʘʶʪʴ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʫ ʛʨʫʧʫ ʬʘʭʽʚʮʽʚ, 

ʯʠʷ ʩʬʝʨʘ ʜʽʷʣʴʥʦʩʪʽ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʧʦʚ'ʷʟʘʥʘ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʟʘʛʘʣʦʤ ʪʘ ʨʦʟʨʦʙʢʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʦʢʨʝʤʘ. ʎʝ ʽ ʚʝʙ-ʜʠʟʘʡʥʝʨʠ, ʽ 

ʪʝʩʪʫʚʘʣʴʥʠʢʠ, ʽ ʧʨʦʛʨʘʤʽʩʪʠ, ʽ ʩʠʩʪʝʤʥʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ, ʽ ʘʥʘʣʽʪʠʢʠ ʚʝʣʠʢʠʭ 

ʜʘʥʠʭ, ʽ ʬʘʭʽʚʮʽ ʟ Machine Learning ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. 

IT-ʬʘʭʽʚʝʮʴ ʧʦʚʠʥʝʥ ʜʦʙʨʝ ʟʥʘʪʠ ʘʥʛʣʽʡʩʴʢʫ ʤʦʚʫ ʪʘ ʤʘʪʝʤʘʪʠʢʫ, ʦʩʦʙʣʠʚʦ 

ʷʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ Data Scientists, Machine Learning, Big Data, Data Engineer, ʘʜʞʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʘʣʛʦʨʠʪʤʘʤʠ ʷʢʽ ʙʝʨʫʪʴ ʧʦʯʘʪʦʢ ʽʟ 

ʤʘʪʝʤʘʪʠʢʠ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʜʦʟʚʦʣʠʚ ʚʠʦʢʨʝʤʠʪʠ ʚʘʞʣʠʚʽ ʷʢʦʩʪʽ ʫʩʧʽʰʥʦʛʦ 

ɯʊ-ʬʘʭʽʚʮʷ [2]: 

- ʭʦʨʦʰʘ ʧʘʤ'ʷʪʴ; 

- ʚʤʽʥʥʷ ʟʥʘʭʦʜʠʪʠ ʣʦʛʽʯʥʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ; 

- ʧʦʩʠʜʶʯʽʩʪʴ, ʫʚʘʞʥʽʩʪʴ; 

- ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ; 

- ʚʤʽʥʥʷ ʚʠʷʚʣʷʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʧʽʜʭʦʜʠ; 

- ʟʜʘʪʥʽʩʪʴ ʧʦʩʪʽʡʥʦ ʚʯʠʪʠʩʷ ʽ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʚʦʾ ʥʘʚʠʯʢʠ. 

ʇʦʯʘʪʢʽʚʝʮʴ ʚ ɯʊ-ʛʘʣʫʟʽ ʤʘʻ ʙʫʪʠ ʟʜʘʪʥʠʤ ʧʦʩʪʽʡʥʦ ʚʯʠʪʠʩʷ ʽ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩ.̫ 

ʆʩʥʦʚʥʽ ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ ɯʊ-ʬʘʭʽʚʮʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʧʽʜ ʯʘʩ 

ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʷ 1 

ʆʩʥʦʚʥʽ ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ ɯʊ-ʬʘʭʽʚʮʷ 
IT-ʬʘʭʽʚʝʮʴ ʇʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ 

ʈʦʟʨʦʙʥʠʢ ʇɿ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʽʥʰʠʭ 

ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʪʠʢ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʝʚʥʦʾ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ; 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʽʚ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʧʝʚʥʦʾ ʛʘʣʫʟʽ; 

ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʢʦʤʧʘʥʽʾ. 

ɺʝʙ-ʜʠʟʘʡʥʝʨ ʨʦʟʨʦʙʢʘ ʩʘʡʪʽʚ ʟʘ ʛʨʘʬʽʯʥʠʤʠ ʤʘʢʝʪʘʤʠ; 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʽʚ ʜʣʷ ʩʘʡʪʽʚ ʽ ʚʝʙ-ʜʦʜʘʪʢʽʚ. 

ʌʘʭʽʚʝʮʴ ʟ 

ʢʽʙʝʨʙʝʟʧʝʢʠ 

ʪʝʩʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʫʥʠʢʥʝʥʥʷ ʨʠʟʠʢʽʚ ʚʠʪʦʢʫ ʜʘʥʠʭ, 

ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʜʦ ʙʘʟ ʜʘʥʠʭ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʘʚʪʦʨʠʟʘʮʽʾ. 

ʊʝʩʪʫʚʘʣʴʥʠʢ-

ʧʨʦʛʨʘʤʽʩʪ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʦʬʪʫ ʚʠʤʦʛʘʤ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʙʽʟʥʝʩʫ, 

ʪʝʩʪʫʚʘʥʥʷ ʚʝʙ-ʩʝʨʚʽʩʽʚ, 

ʨʦʟʨʦʙʢʘ ʬʫʥʢʮʽʦʥʘʣʫ ʜʣʷ ʥʦʚʠʭ ʩʠʩʪʝʤ, 

ʥʘʧʠʩʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ SQL ʟʘʧʠʪʽʚ, 

ʨʦʟʨʦʙʢʘ ʧʣʘʥʽʚ ʽ ʩʪʨʘʪʝʛʽʾ ʪʝʩʪʫʚʘʥʥʷ. 

Project-ʤʝʥʝʜʞʝʨ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʻʢʪʦʤ, 

ʢʦʥʪʨʦʣʴ ʨʽʟʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (ʪʝʨʤʽʥʠ, ʙʶʜʞʝʪ, ʷʢʽʩʪʴ), ʧʣʘʥʫʚʘʥʥʷ, 

ʘʥʘʣʽʪʠʢʘ, ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʻʢʪʫ. 

ɸʙʽʪʫʨʽʻʥʪʠ ʧʝʨʝʜ ʚʩʪʫʧʦʤ ʚ ʟʘʢʣʘʜʠ ʚʠʱʦʾ ʩʪʘʚʣʷʪʴ ʩʦʙʽ ʧʠʪʘʥʥʷ: ʗʢʠʤʠ 

ʥʘʚʠʯʢʘʤʠ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʧʨʦʛʨʘʤʽʩʪè. ɺʤʽʥʥʷ ʧʠʩʘʪʠ ʢʦʜ, ʨʦʙʦʪʘ ʟ ʩʠʩʪʝʤʘʤʠ 

ʚʝʨʩʽʡ, ʩʠʩʪʝʤʥʝ ʪʘ ʘʥʘʣʽʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ̌ ʨʫʥʪʦʚʥʽ ʟʥʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʯʠ ʽʥʰʽ? 

IT-ʬʘʭʽʚʮʽ ʧʦʚʠʥʥʽ ʧʦʩʪʽʡʥʦ ʟʥʘʭʦʜʠʪʠʩʴ ʚ ʧʦʰʫʢʫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ 

ʪʘʢʦʞ ʩʘʤʽ ʨʦʟʨʦʙʣʷʪʠ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ. 

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʚʠʦʢʨʝʤʣʝʥʦ ʦʩʥʦʚʥ ̔ʥʘʚʠʯʢʘʤʠ, ʷʢʠʤʠ 

ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ IT-ʬʘʭʽʚʝʮʴ: 

- ʟʥʘʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʜʥʫ ʟ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʜʦʩʢʦʥʘʣʦ; 

- ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʨʦʙʦʪʠ ʫ ʢʦʤʘʥʜʽ ʪʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʩʚʦʛʦ 

ʟʘʚʜʘʥʥʷ; 

- ʩʠʩʪʝʤʥʝ ʪʘ ʘʥʘʣʽʪʠʯʥʝ ʤʠʩʣʝʥʥʷ; 

- ʚʤʽʥʥʷ ʪʝʩʪʫʚʘʪʠ ʢʦʜ ʧʨʦʛʨʘʤʠ; 

- ʟʥʘʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʷʢ ʚʘʞʣʠʚʦʾ ʤʦʚʠ ʫ ʛʘʣʫʟʽ IT; 

- ʚʤʽʥʥʷ ʢʦʥʩʫʣʴʪʫʚʘʪʠʩʷ ʫ ʢʦʣʝʛ; 

- ʚʤʽʥʥʷ ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʦʜʫ ʧʨʦʛʨʘʤʠ ʟʘʜʣʷ ʫʩʫʥʝʥʥʷ ʧʦʚʪʦʨʝʥʥʷ 

ʩʪʘʥʜʘʨʪʥʠʭ ʦʧʝʨʘʮʽʡ; 

- ʫʤʽʥʥʷ ʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʟʘʚʜʘʥʥʽ,  ʚʠʢʦʥʫʚʘʪʠ ʡʦʛʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ ʯʠ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. 

ɿʥʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ. ɺʘʞʣʠʚʦ ʟʥʘʪʠ ʘʣʛʦʨʠʪʤʠ ʪʘ 

ʩʪʨʫʢʪʫʨʫ ʜʘʥʠʭ. ʎʝ ʦʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʩʧʨʘʚʞʥʴʦʛʦ ʧʨʦʛʨʘʤʽʩʪʘ ʚʽʜ ʣʶʜʠʥʠ, 

ʷʢʘ ʧʠʰʝ ʧʨʦʛʨʘʤʫ ʟʘ ʯʫʞʠʤ ʘʣʛʦʨʠʪʤʦʤ. ʇʦʪʨʽʙʥʦ ʚʦʣʦʜʽʪʠ soft-ʥʘʚʠʯʢʘʤʠ ʪʘ 

ʚʤʽʪʠ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ, ʦʩʢʽʣʴʢʠ ʙʝʟ ʮʴʦʛʦ ʻ ʥʝʤʦʞʣʠʚʠʤ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ [1]. 
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ʋʩʽ ʮʽ ʥʘʚʠʯʢʠ ʪʘ soft-ʥʘʚʠʯʢʠ ʤʘʶʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʥʘ 

ʧʝʚʥʽʡ ʦʩʚʽʪʥʽʡ ʧʨʦʛʨʘʤʽ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɼʣʷ ʾʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʞʥʘ 

ʪʘʢʦʞ ʧʨʦʭʦʜʠʪʠ ʢʫʨʩʠ ʥʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʟʦʢʨʝʤʘ Cisco, Coursera, ʪʨʝʥʽʥʛʠ ʚ 

ɯT-ʢʦʤʧʘʥʽʷʭ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʗʢʽ ʥʘʚʠʯʢʠ ʧʨʦʛʨʘʤʽʩʪʘ ʥʽʢʦʣʠ ʥʝ ʟʘʩʪʘʨʽʶʪʴ ʪʘ ʙʫʜʫʪʴ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʠʤʠ? URL: 

http://apeps.kpi.ua/yaki-navychki-programista-nikoly-ne-zastariyut (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 11.04.2022). 

2. IT Specialist Job Description: Top Duties and Qualifications URL: https://www.indeed.com/job-

description/it-specialist (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 12.04.2022). 

ʂʆʄʇʆʅɽʅʊʀ ʌʆʈʄʋɺɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʂʋʃʔʊʋʈʀ ʋ 

ʉʊʋɼɽʅʊɯɺ 

ɿʘʤʦʨʘ ʗʨʦʩʣʘʚ ʇʝʪʨʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʘʰʠʥʦʟʥʘʚʩʪʚʘ ʪʘ ʪʨʘʥʩʧʦʨʪʫ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

zamora@bigmir.net 

ɹʫʨʝʛʘ ʅʘʟʘʨ ɺʘʩʠʣʴʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʤʘʰʠʥʦʟʥʘʚʩʪʚʘ ʪʘ ʪʨʘʥʩʧʦʨʪʫ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

buregan@ukr.net 

ʇʝʨʝʭʽʜ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʝʧʦʭʠ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ 

ʟʫʤʦʚʣʶʻ ʬʦʨʤʫʚʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ ʦʩʥʦʚ ̔ ʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ, ɦ ʦ, 

ʚ ʩʚʦʶ ʯʝʨʛʫ ̒  ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɿʨʦʟʫʤʽʣʦ, ʱʦ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʢʫʣʴʪʫʨʘ ̒  ʦʜʥʽʻʶ ʽʟ ʩʢʣʘʜʦʚʠʭ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ. ʅʘʡʙʽʣʴʰ 

ʩʫʪʪʻʚʠʤʠ ʾʾ ʘʪʨʠʙʫʪʘʤʠ ̒ çʜʦʩʷʛʥʫʪʠʡ ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʩʪʫʧʽʥʴ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʣʶʜʝʡ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʧʽʣʢʫʚʘʥʥʽ, ʨʽʚʝʥʴ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ, ʟʙʠʨʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ, ʧʦʜʘʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʽʩʥʝ ʙʘʯʝʥʥʷ ʩʚʽʪʫ, ʡʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʽʰʝʥʥʷ, ʷʢʽ ʧʨʠʡʤʘʶʪʴʩʷ ʣʶʜʠʥʦʶè [2, ʩ. 16].  
ʋ ʢʦʥʪʝʢʩʪʽ ʪʘʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʢʫʣʴʪʫʨʠ, ʜʣʷ ʩʪʘʥʦʚʣʝʥʥʷ ʧʝʜʘʛʦʛʘ ̫ ʢ 

ʦʩʦʙʠʩʪʦʩʪʽ, ̒  ʥʝʦʙʭʽʜʥʠʤ ʡʦʛʦ ʟʘʣʫʯʝʥʥʷ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [1, ʩ. 28]. ʎʝ ʩʧʨʠʷʪʠʤʝ ʜʦʩʷʛʥʝʥʥʶ ʦʜʥʽʻʾ ʟ 

ʦʩʥʦʚʥʠʭ ʮʽʣʝʡ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ï ʚʠʷʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʜʣ ̫ʚʟʘʻʤʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʾ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ. ʊʦʤʫ, 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʢʫʣʴʪʫʨʘ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ ʯʘʩʪʠʥʘ ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʟ ʻʜʠʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ (ʢʫʣʴʪʫʨʦʶ ʤʠʩʣʝʥʥʷ, ʧʦʚʝʜʽʥʢʠ, ʩʧʽʣʢʫʚʘʥʥʷ 

ʪʘ ʜʽʷʣʴʥʦʩʪʽ) ʪʘ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ: 

1) ʩʧʨʠʡʥʷʪʪʷ ʥʘ ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʨʽʚʥʽ ʮʽʥʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

2) ʢʫʣʴʪʫʨʫ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ɯʊ-

ʪʝʭʥʦʣʦʛʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʜʣʷ ʤʽʞʦʩʦʙʦʚʦ ʾʪʘ 

ʢʦʣʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʤʦʨʘʣʴʥʘ ʧʦʚʝʜʽʥʢʘ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʽʜʥʦʩʠʥ; 



ʉɽʂʎɯʗ: ʆʩʚʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ɯʊ-ʛʘʣʫʟʽ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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3) ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʪʘ ʚʽʣʴʥʘ ʦʨʽʻʥʪʘʮʽʷ ʫ ʩʬʝʨʽ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ, ʛʥʫʯʢʽʩʪʴ ʪʘ 

ʘʜʘʧʪʠʚʥʽʩʪʴ ʤʠʩʣʝʥʥʷ; 

4) ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʨʦʬʝʩʽʡʥʦ-ʩʦʮʽʘʣʴʥʘ ʘʜʘʧʪʘʮʽʷ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʫʤʦʚ, ̫ʢ ̔̔ ʟ ʢʦʞʥʠʤ ʜʥʝʤ 

ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʦʥʦʚʣʝʥʥʷ; 

5) ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʚʘʛ ɯʂʊ ʜʣʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ; 

6) ʟʥʘʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʘʚʦʚʠʭ ʥʦʨʤ ʨʝʛʫʣʶʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʽʜʥʦʩʠʥ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʜʽʾ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ɯʂʊ; 

7) ʨʝʘʣʽʟʘʮʽʶ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠʥʮʠʧʽʚ ʥʘʫʢʦʚʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚô̫ . 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʢʫʣʴʪʫʨʘ ʙʽʣʴʰʦʩʪʽ ʣʶʜʝʡ ʬʦʨʤʫʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʬʫʥʜʘʤʝʥʪʦʤ ʷʢʦʾ ʻ ʦʩʚʽʪʘ, ʙʝʟʫʤʦʚʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʷʢʦ ʾ̒  ʥʘʚʯʘʥʥʷ, ʚʠʭʦʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʪʫʜʝʥʪʘ. ʊʦʤʫ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, 

ʩʫʯʘʩʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ ʥʘ 

ʚʩʽʭ ʩʪʘʜʽʷʭ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ. 

ʆʪʞʝ, ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʦʩʚʽʪʠ ʪʘ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʽʩʥʦ 

ʚʟʘʻʤʦʧʦʚô̫ʟʘʥʽ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʩʪʘʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʥʠʢʥʝʥʥʷ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʩʽ ʦʩʚʽʪʥʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ, ʟ 

ʽʥʰʦʛʦ ï ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʦʩʚʽʪʠ, ʬʦʨʤʫʶʯʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʢʫʣʴʪʫʨʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ, ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʡʦʛʦ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ. 
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ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʩʚʽʪʘ ʟʨʦʙʠʣʘ 

ʚʝʣʠʢʠʡ ʢʨʦʢ ʫʧʝʨʝʜ, ʟʤʽʥʶʻ ʩʚʦʾ ʧʘʨʘʜʠʛʤʠ ʚʽʜ ʟʘʢʨʠʪʦʾ ʤʦʜʝʣʽ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ 

ʚʯʠʪʝʣʷ, ʜʦ ʚʽʜʢʨʠʪʽʰʦʾ ʤʦʜʝʣʽ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʩʪʫʜʝʥʪʘ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ 
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ʜʦʩʪʫʧ ʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʘʣʝ ʥʝ ʟʘʚʞʜʠ ʟʥʘʶʪʴ, ʷʢʠʤ ʯʠʥʦʤ ʥʝʶ 

ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ. ɯʥʪʝʨʥʝʪ ʻ ʯʫʜʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʚʽʥ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʢʨʫʛʦʟʽʨ, ʥʘʚʯʠʪʠ ʩʪʫʜʝʥʪʽʚ ʩʧʽʣʢʫʚʘʪʠʩʷ ʪʘ 

ʩʧʽʚʧʨʘʮʶʚʘʪʠ, ʟʘʦʭʦʯʫʶʯʠ ʜʦ ʥʘʚʯʘʥʥʷ. ɸʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ, ʷʢ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥ̔ʪʝʨʥʝʪʦʤ, ʙʦ ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʚʠʪʨʘʯʘʪʠʤʝʪʴʩʷ ʯʠʤʘʣʦ ʯʘʩʫ ʥʘ 

ʟʘʡʚʽ ʜʽʾ, ʷʢʽ ʥʝ ʥʝʩʫʪʴ ʞʦʜʥʦʾ ʢʦʨʠʩʪʽ. 

ɯʩʥʫʻ ʯʠʤʘʣʦ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʙʦʨʫ ʬʫʥʢʮʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ. ʎʽ ʩʝʨʝʜʦʚʠʱʘ ʪʘʢʦʞ ʚʽʜʦʤʽ ʷʢ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʚʯʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ɼʝʷʢʽ ʟ̔ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʢʝʨʫʚʘʥʥʷ ʦʥʣʘʡʥ-ʢʫʨʩʘʤʠ: Moodle, TelEduc, BlackBoard, WebCT, Toolbook, 

TopClass Server ʪʦʱʦ. ʎʽ ʩʝʨʝʜʦʚʠʱʘ ʨʽʟʥʷʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʤʦʚʠ, ʥʘ ʷʢʽʡ ʚʦʥʠ 

ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ, ʪʘʢ ʽ ʟʘ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʷʢʽ ʧʨʦʧʦʥʫʻ ʢʦʞʥʘ ʟ ʥʠʭ. ʆʩʥʦʚʥʦʶ 

ʤʝʪʦʶ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷ ʻ ʮʝʥʪʨʘʣʽʟʘʮʽʷ ʪʘ ʩʧʨʦʱʝʥʥʷ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʡ ʫʧʨʘʚʣʽʥʥʷ ʚʠʢʣʘʜʘʥʥʷʤ ʽ ʥʘʚʯʘʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʎ  ̫ʩʠʩʪʝʤʘ ʦʭʦʧʣʶʻ ʚʝʩʴ ʧʨʦʮʝʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʦʣʦʜʽʶʯʠ ʟʨʫʯʥʠʤ 

ʽʥʪʝʨʬʝʡʩʦʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʣʘʪʬʦʨʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ 

ʚʠʦʢʨʝʤʠʪʠ ʛʥʫʯʢʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ, ʦʨʽʻʥʪʘʮʽʶ ʥʘ ʩʪʫʜʝʥʪʘ, ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʪʦʱʦ. 

ʂʫʨʩʠ, ʨʦʟʨʦʙʣʝʥʽ ʚ ʥ̔ʪʝʨʥʝʪʽ, ʥʘʜʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʨʝʩʫʨʩʠ ʫ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ 

ʩʚʽʪʫ ʰʚʠʜʰʝ, ʥʽʞ ʽʥʰʽ ʟʚʠʯʘʡʥʽ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. ʂʨʽʤ ʪʦʛʦ, 

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʥ̔ʪʝʨʥʝʪʫ ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʡʦʛʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʫ 

ʩʧʽʣʢʫʚʘʥʥʽ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʣʘʜʘʯʝʤ. 

ʅʘʟʚʘ Moodle ʻ ʘʙʨʝʚʽʘʪʫʨʦʶ ʚʽʜ ʪʝʨʤʽʥʫ ʤʦʜʫʣʴʥʝ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ 

ʜʠʥʘʤʽʯʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ ʢʫʨʩʦʤ (Course 

Management System ï CMS) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʨʥʝʪʫ, ʪʘʢʦʞ ʚʽʜʦʤʦʶ ʷʢ ʩʠʩʪʝʤʘ 

ʢʝʨʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷʤ (LMS) ʘʙʦ ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷ (VLE). ʎʝ 

ʙʝʟʧʣʘʪʥʠʡ ʚʝʙʜʦʜʘʪʦʢ, ʷʢʠʡ ʚʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʘʡʪʽʚ ʦʥʣʘʡʥ. ʆʜʥʽʻʶ ʟ ʡʦʛʦ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʻ 

ʚʽʜʢʨʠʪʠʡ ʚʠʭʽʜʥʠʡ ʢʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʙʫʜʴ-ʷʢʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʟ ̔ʟʥʘʥʥʷʤʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʤʽʥʶʚʘʪʠ ʡ ʘʜʘʧʪʫʚʘʪʠ ʩʝʨʝʜʦʚʠʱʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ. 

ʇʣʘʪʬʦʨʤʘ Moodle ʤʘʻ ʪʨʠ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʬʫʥʢʮʽʷʤʠ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʜʦʩʪʫʧʫ: ʘʜʤʽʥʽʩʪʨʘʪʦʨ, ʚʠʢʣʘʜʘʯ ʽ ʩʪʫʜʝʥʪ. 

Moodle ʤʘ ̒ʧʨʦʩʪʠʡ ̔ ʥʪʝʨʬʝʡʩ, ʷʢʠʡ ʙʽʣʴʰʝ ʩʭʦʞʠʡ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʧʦʨʪʘʣ. ɿʘʛʘʣʦʤ, ʩʪʦʨʽʥʢʠ ʢʫʨʩʽʚ ʧʦʜʽʣʝʥʦ ʥʘ ʪʨʠ ʢʦʣʦʥʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʘʣʘʰʪʦʚʘʥʽ ʚʠʢʣʘʜʘʯʝʤ, ʜʦʜʘʶʯʠ ʪʘʢʽ ʝʣʝʤʝʥʪʠ, ʷʢ ʢʘʣʝʥʜʘʨ, ʦʥʣʘʡʥ-

ʢʦʨʠʩʪʫʚʘʯʽ, ʩʧʠʩʦʢ ʟʘʭʦʜʽʚ ʪʦʱʦ. ʎʽ ʝʣʝʤʝʥʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʢʦʣʦʥʢʘʭ ʧʨʘʚʦʨʫʯ ʽ 

ʣʽʚʦʨʫʯ ʚʽʜ ʝʢʨʘʥʘ. ʋ ʮʝʥʪʨʘʣʴʥʽʡ ʢʦʣʦʥʮʽ ʢʫʨʩʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Moodle ʷʢ 

ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʘʟʚʠʯʘʡ ʻ ʟʦʥʠ ʜʣʷ ʟʘʧʠʩʫ ʥʦʚʠʥ, ʧʦʚô̫ ʟʘʥʠʭ ʟ̔ ʢʫʨʩʦʤ, 

ʜʠʩʢʫʩʽʡʥʽ ʬʦʨʫʤʠ, ʦʙʣʘʩʪʽ ʚʤʽʩʪʫ ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʝʢʩʪʫ, ʟʦʙʨʘʞʝʥʴ  ̔ʧʨʝʟʝʥʪʘʮʽʡ ʥʘ 

ʪʝʤʫ, ʟʦʥʠ ʜʽʷʣʴʥʦʩʪʽ ʪʦʱʦ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʨʽʟʥʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ. 

ʄʦʜʫʣʴ ʏʘʪ ʜʦʟʚʦʣʷʻ ʫʯʘʩʥʠʢʘʤ ʚʝʩʪʠ ʩʠʥʭʨʦʥʥʫ ʜʠʩʢʫʩʽʶ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʝ ʢʦʨʠʩʥʠʡ ʩʧʦʩʽʙ ʧʦ-ʽʥʰʦʤʫ ʟʨʦʟʫʤʽʪʠ ʦʜʠʥ ʦʜʥʦʛʦ ʪʘ 

ʦʙʛʦʚʦʨʶʚʘʪʠ ʪʝʤʫ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ. 
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ʄʦʜʫʣʴ ɹʘʟʘ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʝʚ ̔ʪʘ/ʘʙʦ ʩʪʫʜʝʥʪʘʤ ʩʪʚʦʨʶʚʘʪʠ, 

ʚʽʜʦʙʨʘʞʘʪʠ ʪʘ ʰʫʢʘʪʠ ʙʘʥʢ ʟʘʧʠʩʽʚ ʟ ʧʝʚʥʦʾ ʪʝʤʠ. ʌʦʨʤʘʪ ʽ ʩʪʨʫʢʪʫʨʘ ʮʠʭ ʟʘʧʠʩʽʚ 

ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʬʘʡʣʠ, URL-ʘʜʨʝʩʠ, ʯʠʩʣʘ ʪʘ ʪʝʢʩʪ. 

ʌʦʨʫʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʥʣʘʡʥ-ʦʙʛʦʚʦʨʝʥʥʷ. ɺʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ ʽ ʚʠʢʣʘʜʘʯʘʤ ʧʫʙʣʽʢʫʚʘʪʠ ʢʦʤʝʥʪʘʨʽ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ, ʱʦʙ 

ʽʤʽʪʫʚʘʪʠ (ʽ ʩʪʠʤʫʣʶʚʘʪʠ) ʦʙʛʦʚʦʨʝʥʥʷ. ʋʩʽ ʢʫʨʩʠ Moodle ʘʚʪʦʤʘʪʠʯʥʦ ʤʘʶʪʴ 

ʬʦʨʫʤ ʥʦʚʠʥ, ʷʢʠʡ ʥʝʤʦʞʣʠʚʦ ʚʠʜʘʣʠʪʠ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪ ɹʪʘʢʦʞ ʜʦʜʘʪʠ ʥʦʚʽ 

ʬʦʨʫʤʠ. 

ɻʣʦʩʘʨʽʡ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʩʧʠʩʦʢ ʪʝʨʤʽʥʽʚ ʽ ʚʠʟʥʘʯʝʥʴ, ʷʢ ʫ ʩʣʦʚʥʠʢʫ. 

ʁʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʥʦʪʦʚʘʥʦʛʦ ʩʧʠʩʢʫ ʢʦʨʠʩʥʠʭ 

ʚʝʙʩʘʡʪʽʚ ʘʙʦ ʧʦʰʠʨʝʥʠʭ ʟʘʧʠʪʘʥʴ.  

ʋʨʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʩʪʦʨʽʥʦʢ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʟʘʟʚʠʯʘʡ ʟʘʢʽʥʯʫʻʪʴʩʷ 

ʟʘʧʠʪʘʥʥʷʤ ʽ ʥʠʟʢʦʶ ʤʦʞʣʠʚʠʭ ʚʽʜʧʦʚʽʜʝʡ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʚʠʚʯʝʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ. 

ɿʘʚʜʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ ʧʦʜʘʚʘʪʠ ʨʦʙʦʪʫ ʦʥʣʘʡʥ, ʚʢʣʶʯʘʶʯʠ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʘʡʣʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ (ʜʦʢʫʤʝʥʪ Word, Powerpoint, ʚʽʜʝʦʢʣʽʧ 

ʪʦʱʦ). ɺʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʦʮʽʥʶʚʘʪʠ ʪʘ ʜʘʚʘʪʠ ʚʽʜʛʫʢʠ. 

ʈʦʟʰʠʨʝʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʘʡʣʽʚ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʢʦʣʠ ʨʦʟʨʦʙʥʠʢ 

ʢʫʨʩʫ ʭʦʯʝ, ʱʦʙ ʩʪʫʜʝʥʪʠ ʥʘʜʩʠʣʘʣʠ ʢʽʣʴʢʘ ʬʘʡʣʽʚ ʘʙʦ ʚʝʣʠʢʽ ʟʘ ʨʦʟʤʽʨʦʤ ʬʘʡʣʠ. 

ʋ ʮʴʦʤʫ ʽʥʩʪʨʫʤʝʥʪʽ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʬʘʡʣʫ ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʬʘʡʣʽʚ, ʥʘʜʽʩʣʘʥʠʭ ʚʽʜ ʦʜʥʦʛʦ ʩʪʫʜʝʥʪʘ.  

ʊʝʩʪʠ ï ʯʫʜʦʚʠʡ ʨʝʩʫʨʩ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʢʣʘʜʘʯʘ. ɽʣʝʢʪʨʦʥʥʽ ʪʝʩʪʠ ʤʦʞʫʪʴ 

ʟʨʦʙʠʪʠ ʙʘʛʘʪʦ ʨʝʯʝʡ, ʷʢʽ ʧʘʧʝʨʦʚʽ ʪʝʩʪʠ ʧʨʦʩʪʦ ʥʝ ʤʦʞʫʪʴ. ʈʦʟʨʦʙʥʠʢʠ ʢʫʨʩʫ 

ʤʦʞʫʪ ɹʩʪʚʦʨʶʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʟʘʧʠʪʘʥʴ, ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʩʪʚʦʨʶʚʘʪʠ ʪʝʩʪʠ ʟ 

ʛʨʫʧʠ ʟʘʧʠʪʘʥʴ, ʧʝʨʝʟʜʘʚʘʪʠ ʪʝʩʪʠ ʢʽʣʴʢʘ ʨʘʟʽʚ. ʎʽ ʬʫʥʢʮʽʾ ʚʽʜʢʨʠʚʘʶʪʴ ʩʚʽʪ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʧʨʦʩʪʦ ʥʝʤʦʞʣʠʚʽ ʧʨʠ ʪʝʩʪʫʚʘʥʥʽ ʥʘ ʧʘʧʝʨʦʚʽʡ ʦʩʥʦʚʽ. ʊʝʩʪʠ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʢʦʤʧʦʥʝʥʪʽʚ: ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʚʽʢʪʦʨʠʥʠ ʪʘ ʙʘʥʢʫ ʟʘʧʠʪʘʥʴ. 

ɹʘʥʢ ʤʦʞʥʘ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʩʧʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʞ ʢʣʘʩʘʤʠ ʪʘ 

ʧʝʨʝʤʽʱʘʪʠ ʤʽʞ ʩʠʩʪʝʤʘʤʠ. 

ʉʝʤʽʥʘʨ ï ʮʝ ʜʽʷʣʴʥʽʩʪʴ ʟ ʦʮʽʥʶʚʘʥʥʷ. ɼʦʟʚʦʣʷʻ ʫʯʘʩʥʠʢʘʤ ʦʮʽʥʶʚʘʪʠ 

ʧʨʦʝʢʪʠ ʦʜʠʥ ʦʜʥʦʛʦ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ ʦʩʥʦʚʫ ʜʣʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ 

ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ ɦʦʜʦ ʚʽʜʢʨʠʪʠʭ ʟʘʚʜʘʥʴ, ʪʘʢʠʭ, ʥʘʧʨʠʢʣʘʜ, ̫ʢ ʝʩʝ. 

ʆʧʠʪʫʚʘʥʥʷ ʤʦʞʫʪʴ ʜʘʪʠ ʚʽʜʛʫʢ ʧʨʦ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʢʦʨʠʩʥʠʤʠ ʻ ʧʝʚʥʽ 

ʘʩʧʝʢʪʠ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʫ ʨʘʤʢʘʭ ʧʝʚʥʦʛʦ ʧʠʪʘʥʥʷ. 

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʽ 

ʤʘ̒ ʙʫʪʠ ʚʢʣʶʯʝʥʘ ʚ ʦʩʚʽʪʥʽ ʫʤʦʚʠ. ʐʠʨʦʢʠʡ ʧʘʢʝʪ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ 

ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ Moodle, ʻ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ. ʋʩʧʽʰʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʯʠʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʜʦʜʘʪʢʽʚ, ̫ʢʽ ʚ ʧʦʻʜʥʘʥʥʽ ʤʽʞ ʩʦʙʦʶ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʠʭ, ʮʽʢʘʚʠʭ ʽ ʢʦʨʠʩʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ. 
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ʉʫʯʘʩʥʽ ʫʯʥʽ ʚʠʨʦʩʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʘʶʪʴ ʥʦʚʝ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ. ɺʯʠʪʝʣʽ ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʦʚʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʚʦʥʠ 

ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʭʦʜʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʫʯʥʷʤ 

ʙʫʪʠ ʘʢʪʠʚʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʟ ʩʠʣʴʥʦʶ ʤʦʪʠʚʘʮʽʻʶ ʪʘ ʟʘʣʫʯʝʥʥʷʤ ʜʦ ʩʘʤʦʦʩʚʽʪʠ. 

ʉʫʯʘʩʥʽ ʧʝʜʘʛʦʛʽʯʥʽ ʧʘʨʘʜʠʛʤʠ ʽ ʪʝʥʜʝʥʮʽʾ ʚ ʦʩʚʽʪʽ, ʧʦʩʠʣʝʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʽ 

ʤʝʪʦʜʠʢ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɻʝʡʤʽʬʽʢʘʮʽʷ ʚ ʥʘʚʯʘʥʥʽ ʻ ʦʜʥʽʻʶ ʟ 

ʪʘʢʠʭ ʪʝʥʜʝʥʮʽʡ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽʾ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ, ʬʦʨʤʫʚʘʥʥʶ ʽʥʪʝʨʝʩʫ ʜʦ ʟʥʘʥʴ, 

ʨʦʟʚʠʪʢʫ ʥʘʚʯʘʣʴʥʦʾ ʤʦʪʠʚʘʮʽʾ ʪʘ ʽʥʽʮʽʘʪʠʚʠ. 

ʂʦʥʮʝʧʮʽʷ ʛʝʡʤʽʬʽʢʘʮʽʾ ʽʩʥʫʻ ʚʞʝ ʙʘʛʘʪʦ ʨʦʢʽʚ, ʘʣʝ ʩʣʦʚʦ çʛʝʡʤʽʬʽʢʘʮʽʷè ̒  

ʜʦʩʠʪʴ ʥʦʚʠʤ. ɺʦʥʦ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʟ 2010 ʨʦʢʫ. 

ɻʝʡʤʽʬʽʢʘʮʽʷ ʦʟʥʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʨʦʚʦʛʦ ʤʠʩʣʝʥʥʷ, ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʽʛʨʦʚʠʭ 

ʧʨʠʡʦʤʽʚ, ʽʛʨʦʚʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʚ ʥʝʽʛʨʦʚʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʱʦʙ ʤʦʪʠʚʫʚʘʪʠ ʫʯʘʩʥʠʢʽʚ 

ʨʦʟʚô̫ ʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʥʘʙʫʚʘʪʠ ʜʦʩʚʽʜ ʪʘ ʟʘʦʭʦʯʫʚʘʪʠ ʾʭ [1]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽʾ ʚ ʦʩʚʽʪʽ ʻ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ ʫʯʥʽʚ ʪʘ 

ʧʦʣʝʛʰʫʻ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ɻʝʡʤʽʬʽʢʘʮʽʷ ʪʘ ʥʘʚʯʘʥʥʷ ʚʠʤʘʛʘʶʪʴ 

ʫʯʘʩʪʽ ʪʘ ʤʦʪʠʚʘʮʽʾ ʚʽʜ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʜʦ ʢʽʥʮʷ ʧʨʦʮʝʩʫ.  

ɯʩʥʫʻ ʚʘʞʣʠʚʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʛʝʡʤʽʬʽʢʘʮʽʻʶ ʪʘ ʽʛʨʦʚʠʤ ʥʘʚʯʘʥʥʷʤ. 

ɻʝʡʤʽʬʽʢʘʮʽʷ ʚʧʨʦʚʘʜʞʫʻ ʽʛʨʦʚʫ ʪʘʢʪʠʢʫ ʚ ʦʩʚʽʪʫ, ʪʦʜʽ ʷʢ ʽʛʨʦʚʝ ʥʘʚʯʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʨʫ ʷʢ ʯʘʩʪʠʥʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [2]. ɻʝʡʤʽʬʽʢʘʮʽʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʫʩʽʭ ʘʩʧʝʢʪʘʭ ʥʘʰʦʛʦ ʞʠʪʪʷ, ʱʦʙ ʟʙʽʣʴʰʠʪʠ ʟʘʜʦʚʦʣʝʥʥʷ ʪʘ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ, ʘʣʝ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʽʛʦʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʜʣʷ ʦʩʚʽʪʠ. 

ɯʩʥʫʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʪʠʧʠ ʛʝʡʤʽʬʽʢʘʮʽʾ: ʩʪʨʫʢʪʫʨʥʘ ʛʝʡʤʽʬʽʢʘʮʽʷ ʪʘ ʢʦʥʪʝʥʪʥʘ 

ʛʝʡʤʽʬʽʢʘʮʽʷ. 

http://www-jime.open.ac.uk/2001/cook/cook-t.html
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ʉʪʨʫʢʪʫʨʥʘ ʛʝʡʤʽʬʽʢʘʮʽʷ ï ʮʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʤʦʪʠʚʘʮʽʾ 

ʫʯʥʽʚ ʙʝʟ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʟʤʽʩʪʫ ʫʨʦʢʫ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʛʨʦʚʽ 

ʝʣʝʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʙʘʣʠ, ʨʽʚʥʽ, ʟʥʘʯʢʠ, ʪʘʙʣʠʮʽ ʣʽʜʝʨʽʚ ʽ ʜʦʩʷʛʥʝʥʴ ʜʣʷ ʦʩʚʽʪʥʴʦʛʦ 

ʢʦʥʪʝʢʩʪʫ. 

ʂʦʥʪʝʥʪʥʘ ʛʝʡʤʽʬʽʢʘʮʽʷ ï ʮʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʽʛʨʦʚʦʾ ʪʝʭʥʽʢʠ 

ʪʘ ʽʛʨʦʚʦʛʦ ʤʠʩʣʝʥʥʷ, ʱʦʙ ʟʤʽʥʠʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʱʦʙ ʟʨʦʙʠʪʠ ʾʾ 

ʙʽʣʴʰ ʘʜʘʧʪʦʚʘʥʦʶ ʜʦ ʛʨʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʢʨʽʤ ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʻ ʟʤʽʥʘ ʫ ʟʤʽʩʪʽ, 

ʷʢ-ʦʪ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽʩʪʦʨʽʾ, ʮʽʢʘʚʦʩʪʽ, ʪʘʻʤʥʠʯʦʩʪʽ ʪʘ ʧʝʨʩʦʥʘʞʽʚ, ʱʦʙ 

ʟʘʦʭʦʯʫʚʘʪʠ ʫʯʥʷ ʜʦ ʘʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɭ ʧʨʦʙʣʝʤʘ ʟ ʩʪʨʫʢʪʫʨʥʠʤ ʪʠʧʦʤ ʛʝʡʤʽʬʽʢʘʮʽʾ, ʘʜʞʝ ʚʦʥʘ ʤʦʞʝ ʟʥʠʟʠʪʠ 

ʚʥʫʪʨʽʰʥʶ ʤʦʪʠʚʘʮʽʶ ʫʯʥʷ ʜʦ ʥʘʚʯʘʥʥʷ ʘʙʦ ʟʘʤʽʥʠʪʠ ʾʾ ʟʦʚʥʽʰʥʴʦʶ, ʦʩʢʽʣʴʢʠ 

ʫʯʝʥʴ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʦʪʨʠʤʘʥʥʽ ʚʠʥʘʛʦʨʦʜʠ, ʘ ʥʝ ʥʘ ʚʠʚʯʝʥʥʽ ʤʘʪʝʨʽʘʣʫ. 

ɺ ʽʥʰʦʤʫ ʤʝʪʦʜʽ, ʷʢʱʦ ʝʣʝʤʝʥʪʠ ʛʨʠ ʩʪʘʥʫʪʴ ʟʥʘʯʫʱʠʤʠ ʜʣʷ ʫʯʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʪʦ ʚʥʫʪʨʽʰʥʷ ʤʦʪʠʚʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʦʢʨʘʱʝʥʘ.  

ʗʥ ɻʣʦʚʝʨ ʚʽʜʟʥʘʯʘʚ ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʱʦ çʛʝʡʤʽʬʽʢʘʮʽʷ ʦʟʥʘʯʘʻ 

ʧʨʘʛʥʝʥʥʷ ʜʦʜʘʪʠ ʽʛʨʦʚʽ ʢʦʥʮʝʧʮʽʾ ʜʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷè. ɺʦʥʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʥʘʚʯʘʥʥʷ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʽʛʨʘʭ, ʮʝ ʦʟʥʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʪʘʢʪʠʢʠ, ʷʢʘ ʥʘʜʘʻ ʢʦʨʠʩʪʴ 

ʜʣʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ [1]. 

ɻʝʡʤʽʬʽʢʘʮʽʷ ʚ ʦʩʚʽʪʽ ʚʞʝ ʜʘʚʥʦ ʧʦʯʘʣʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ, ʜʘʶʯʠ ʟʘʮʽʢʘʚʣʝʥʠʤ 

ʫʯʥʷʤ ʚʽʜʟʥʘʢʠ ʪʘ ʩʪʠʤʫʣʠ, ʱʦʙ ʟʘʦʭʦʪʠʪʠ ʾʭ ʧʨʘʢʪʠʢʫʚʘʪʠʩʷ ʪʘ ʥʘʧʦʣʝʛʣʠʚʦ 

ʚʯʠʪʠʩʴ. ɺʯʠʪʝʣʽ ʪʘ ʫʯʥʽ ʦʪʨʠʤʫʶʪʴ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ ʧʦʢʨʘʱʫʻ ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʠʭ ʪʝʤ.  

ʋ ʊʝʨʥʦʧʽʣʴʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ 

ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʟ ʦʩʥʦʚ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʪʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʜʘʣʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ ʛʝʡʤʽʬʽʢʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʈʝʘʣʽʟʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʜʚʘ ʝʪʘʧʠ: ʧʽʜ ʯʘʩ 

ʧʝʨʰʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʯʘʩʪʢʦʚʝ ʚʚʝʜʝʥʥʷ ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʪʝʤʘʪʠʯʥʽ ʙʣʦʢʠ 

ʙʘʟʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʫ ʜʨʫʛʦʤʫ ʘʜʘʧʪʦʚʘʥʦ ʧʦʚʥʫ ʛʝʡʤʽʬʽʢʘʮʽʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʟʜʽʡʩʥʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʯʝʨʝʟ ʽʛʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʪʘ ʽʛʨʦʚʽ ʩʝʨʝʜʦʚʠʱʘ [3]. 

ʆʩʴ ʜʝʷʢʽ ʧʝʨʝʚʘʛʠ ʛʝʡʤʽʬʽʢʘʮʽʾ: 

- ɻʝʡʤʽʬʽʢʘʮʽʷ ʩʪʠʤʫʣʶʻ ʙʘʛʘʪʦ ʝʤʦʮʽʡ, ʚʽʜ ʥʝʛʘʪʠʚʥʠʭ ʝʤʦʮʽʡ, ʪʘʢʠʭ ʷʢ 
ʨʦʟʯʘʨʫʚʘʥʥʷ ʽ ʥʝʟʘʜʦʚʦʣʝʥʥʷ ʜʦ ʧʦʟʠʪʠʚʥʠʭ, ʪʘʢʠʭ ʷʢ ʦʧʪʠʤʽʟʤ ʽ ʛʦʨʜʽʩʪʴ. 

- ɻʝʡʤʽʬʽʢʘʮʽʷ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʦʩʪʽ ʪʘ ʤʦʪʠʚʘʮʽʾ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 
ʥʝʦʙʭʽʜʥʦ ʫʯʥʷʤ. 

- ʉʦʮʽʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʫʯʥʷʤʠ ʯʝʨʝʟ ʨʦʟʤʦʚʠ, ʩʣʫʭʘʥʥʷ ʪʘ ʘʢʪʠʚʥʝ 
ʚʠʚʯʝʥʥʷ ʧʦʥʷʪʴ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʢʦʣʠ ʫʯʥʽ ʩʪʠʢʘʶʪʴʩʷ ʟ ʧʨʦʙʣʝʤʦʶ, ʚʦʥʠ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʜʠʩʢʫʩʽʾ ʟ ʤʝʪʦʶ ʟʥʘʡʪʠ ʨʽʰʝʥʥʷ. 

- ɻʝʡʤʽʬʽʢʘʮʽʷ ʜʘʻ ʯʫʜʦʚʫ ʤʦʞʣʠʚʽʩʪʴ ʽ ʜʣʷ ʩʦʨʦʤô̫ ʟʣʠʚʠʭ ʫʯʥʽʚ ʧʨʦʷʚʠʪʠ 

ʩʝʙʝ, ʽ ʚʟʘʛʘʣʽ ʜʣʷ ʚʩʽʭ. 

- ɿʤʽʥʘ ʟʚʠʯʘʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

- ʋʯʥʽ ʤʦʞʫʪʴ ʥʝʧʨʘʚʠʣʴʥʦ ʚʽʜʧʦʚʽʩʪʠ ʘʙʦ ʱʦʩʴ ʟʨʦʙʠʪʠ, ʪʘ ʩʧʦʢʽʡʥʦ, ʙʝʟ 

ʧʦʛʘʥʠʭ ʦʮʽʥʦʢ, ʤʦʞʫʪʴ ʚʠʧʨʘʚʠʪʠʩʴ.  
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- ɻʝʡʤʽʬʽʢʘʮʽʷ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʢʣʘʩʥʦʶ ʢʽʤʥʘʪʦʶ. ʋʯʥʽ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʫ ʚʽʣʴʥʠʡ ʯʘʩ ʘʙʦ ʟʫʩʪʨʽʯʘʪʠʩʴ ʟʽ ʩʚʦʾʤʠ ʜʨʫʟʷʤʠ ʪʘ ʚʯʠʪʝʣʝʤ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʟʘ ʢʣʘʩʦʤ. 

- ɻʘʨʥʦ ʥʘʣʘʛʦʜʞʝʥʘ ʢʦʤʫʥʽʢʘʮʽʷ ʚʯʠʪʝʣʷ ʪʘ ʢʦʞʥʦʛʦ ʟ ʫʯʥʽʚ. 

ʈʝʜʬʽʣʜ ʤʘʻ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢʠ ʛʝʡʤʽʬʽʢʘʮʽʾ ʫ ʚʚʝʜʝʥʥʽ ʚ ʢʫʨʩ 

ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʋ ʮʽʡ ʤʦʜʝʣʽ ʫʯʥʽ ʛʨʘʶʪʴ ʚ ʽʛʨʠ, ʦʮʽʥʶʶʪʴ ʽʛʨʠ, 

ʧʨʝʟʝʥʪʫʶʪʴ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʽ ʩʪʚʦʨʶʶʪʴ ʽʛʨʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʛʦʨ ʫ ʦʩʚʽʪʽ ʩʧʨʠʷʻ 

ʷʢʽʩʥʦʤʫ ʥʘʚʯʘʥʥʶ, ʘʣʝ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʝʥ ʛʘʨʥʠʡ ʚʠʢʣʘʜʘʯ-ʢʦʫʯ ʜʣʷ ʧʽʜʙʦʨʫ ʘʙʦ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʛʦʨ, ʚʢʣʶʯʥʦ ʟ ʧʨʠʥʮʠʧʘʤʠ ʪʘ ʧʨʦʮʝʩʘʤʠ ʘʜʘʧʪʘʮʽʾ.  

ɹʫʪʛʝʨʝʡʪ ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʝʡʤʽʬʽʢʘʮʽʶ ʟ ʜʦʨʦʩʣʠʤʠ ʫʯʥʷʤʠ ʚ ʽʥʪʝʨʥʝʪ-

ʤʦʜʫʣʽ, ʱʦʙ ʟʘʦʭʦʪʠʪʠ ʪʠʭ, ʭʪʦ ʧʨʘʮʶʻ ʧʦʚʥʠʡ ʨʦʙʦʯʠʡ ʜʝʥʴ ʘʙʦ ʞ ʜʣʷ ʢʦʛʦ 

ʨʝʛʫʣʷʨʥʝ ʚʽʜʚʽʜʫʚʘʥʥʷ ʩʪʘʻ ʥʝʤʦʞʣʠʚʠʤ, ʭʪʦ ʧʨʘʮʶʻ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʛʨʘʬʽʢʦʤ. 

ʆʩʢʽʣʴʢʠ ʚʯʠʪʝʣʴ ʚʠʢʦʨʠʩʪʘʚ ʪʘʢʪʠʢʫ ʛʝʡʤʽʬʽʢʘʮʽʾ, ʪʘʢʫ ʷʢ ʟʘʛʘʣʴʥʝ ʚʠʢʣʘʜʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ, ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ʮʽʣʽ, ʙʘʣʠ, ʪʘʙʣʠʮʽ ʣʽʜʝʨʽʚ, ʚʽʜʟʥʘʢʠ ʪʘ ʮʠʢʣʠ ʚʟʘʻʤʦʜʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʩʧʦʩʦʙʽʚ ʧʦʢʘʟʫʻ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɼʦ ʢʽʥʮʷ ʤʦʜʫʣʷ 

30 % ʫʩʽʭ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ ʙʫʣʦ ʟʜʘʥʦ ʚʯʘʩʥʦ, ʘ 60 % ï ʜʦʩʪʨʦʢʦʚʦ. ɹʽʣʴʰʝ ʪʦʛʦ, 

ʫʯʘʩʥʠʢʘʤ ʩʧʦʜʦʙʘʣʘʩʷ ʛʝʡʤʽʬʽʢʘʮʽʷ ʽ ʚʦʥʠ ʭʦʯʫʪʴ ʧʨʦʜʦʚʞʠʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ 

ʧʽʩʣʷ ʚʠʧʫʩʢʥʦʛʦ ʽʩʧʠʪʫ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʚʩʽ ʚʽʜʟʥʘʢʠ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʂʫʤʘʨ ʽ ʍʫʨʘʥʘ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʥʝʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʚ ʥʘʚʯʘʥʥʽ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʪʠʚʘʮʽʾ ʪʘ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ 

ʚʠʚʯʝʥʥʷ ʢʦʥʮʝʧʮʽʡ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɺʦʥʠ ʚʽʜʟʥʘʯʠʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʝʡʤʽʬʽʢʘʮʽʷ ʚ ʦʩʚʽʪʽ ʧʨʠʩʢʦʨʶʻ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʋ ʾʭʥʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ 

ʟʘʩʪʦʩʦʚʘʥʦ ʛʝʡʤʽʬʽʢʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʢʦʥʮʝʧʮʽʷʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɹʽʣʴʰʽʩʪʴ ʫʯʥʽʚ ʚʠʷʚʣʷʶʪʴ ʽʥʪʝʨʝʩ ʜʦ ʧʽʜʭʦʜʫ ʛʝʡʤʽʬʽʢʘʮʽʾ, ʚʦʥʠ ʧʨʦʜʦʚʞʫʚʘʣʠ 

ʛʨʘʪʠ ʥʘʚʽʪʴ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʟʜʦʙʫʣʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʫʧʽʥʴ ʢʫʨʩʫ [4]. ɿʙʽʨ 

ʚʽʜʟʥʘʢ ï ʮʝ ʽʛʨʦʚʘ ʪʘʢʪʠʢʘ, ʷʢʘ ʟʘʦʭʦʯʫʻ ʫʯʥʽʚ ʥʘʧʦʣʝʛʣʠʚʦ ʚʯʠʪʠʩʴ. ʊʫʪ 

ʛʝʡʤʽʬʽʢʘʮʽʷ ʛʨʘʻ ʷʢ ʭʦʨʦʰʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʢʦʛʥʽʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʂʨʽʤ ʟʘʣʫʯʝʥʥʷ, ʫ ʛʝʡʤʽʬʽʢʘʮʽʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʡ ʽʥʰʽ ʮʽʣʽ, ʪʘʢʽ ʷʢ ʟʘʧʦʙʽʛʘʥʥʷ, 

ʚʠʷʚʣʝʥʥʷ ʪʘ ʥʝʜʦʧʫʱʝʥʥʷ ʥʝʯʝʩʥʦʾ ʧʦʚʝʜʽʥʢʠ ʫʯʘʩʥʠʢʽʚ. 

ʂʨʘʫʟʝ ʪʘ ʡʦʛʦ ʢʦʤʘʥʜʘ ʟʨʦʙʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽʾ 

ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʦʥʣʘʡʥ-ʢʫʨʩʽ ʜʣʷ ʥʘʚʯʘʥʥʷ python. ɺʦʥʠ ʟʘʟʥʘʯʠʣʠ, ʱʦ 

ʮʝʡ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ ʚʠʨʽʰʫʻ ʙʘʛʘʪʦ ʥʝʜʦʣʽʢʽʚ ʥʘʚʯʘʥʥʷ ʦʥʣʘʡʥ, ʷʢ-ʦʪ 

ʽʟʦʣʴʦʚʘʥʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʪʠʚʘʮʽʾ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ. ɸʚʪʦʨʠ 

ʦʙô̒ ʜʥʫʶʪʴ ʫʯʥʽʚ ʟʘ ʪʠʤ, ʷʢʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʾʭ ʥʘʚʯʘʥʥʷ, ʫ ʪʨʠ 

ʛʨʫʧʠ: ʦʜʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʜʠʮʽʡʥʦʾ ʦʩʚʽʪʠ, ʜʨʫʛʘ ï ʛʝʡʤʽʬʽʢʘʮʽʷ, ʘ ʪʨʝʪʷ ï

 ʛʝʡʤʽʬʽʢʘʮʽʷ ʟ ʫʤʦʚʘʤʠ ʩʦʮʽʘʣʴʥʦʾ ʛʨʠ [5]. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʪʠʢʫ 

ʛʝʡʤʽʬʽʢʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ ʜʦʩʷʛʥʝʥʥʷ, ʚʽʜʟʥʘʢʠ, ʙʘʣʠ ʪʘ ʪʘʙʣʠʮʶ ʣʽʜʝʨʽʚ. ɺ ʫʤʦʚʘʭ 

ʩʦʮʽʘʣʴʥʦʾ ʛʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʢʦʥʢʫʨʝʥʮʽʾ ʩʧʦʥʫʢʘʻ ʫʯʥʽʚ ʩʪʚʦʨʶʚʘʪʠ 

ʚʠʢʣʠʢʠ ʦʜʠʥ ʦʜʥʦʤʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʻ ʟʙʽʣʴʰʝʥʥʷ 

ʧʝʨʽʦʜʫ ʟʙʝʨʝʞʝʥʥʷ ʥʘ 25 % ʽ ʝʣʝʤʝʥʪʽʚ ʩʦʮʽʘʣʴʥʦʾ ʛʨʠ ʥʘ 50 % ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ 

ʟʙʝʨʝʞʝʥʥʷ ʟ 40 % ʜʣʷ ʚʠʱʠʭ ʩʝʨʝʜʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ. 

ɹʣʘʥʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʛʝʡʤʽʬʽʢʘʮʽʶ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C, 

ʱʦʙ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ. ʉʪʨʫʢʪʫʨʘ ʛʝʡʤʽʬʽʢʘʮʽʾ 

ʧʽʜʛʦʪʦʚʣʝʥʘ, ʱʦʙ ʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ ʪʘ ʚʠʚʯʘʪʠ ʧʨʝʜʤʝʪʠ, 
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ʧʦʚô̫ ʟʘʥʽ ʟ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʽʛʨʦʚʦʾ 

ʪʘʢʪʠʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʫʯʥʽʚ ʧʨʦʜʦʚʞʫʚʘʣʠ ʧʨʘʮʶʚʘʪʠ 

ʥʘʚʽʪʴ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʥʘʙʨʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ, ʱʦʙ ʟʽʙʨʘʪʠ ʚʩʽ 

ʚʽʜʟʥʘʢʠ ʪʘ ʧʨʦʜʦʚʞʠʪʠ ʥʘʚʯʘʥʥʷ. ɸʚʪʦʨ ʟʘʟʥʘʯʠʚ, ʱʦ ʛʝʡʤʽʬʽʢʘʮʽʷ ʻ ʫʩʧʽʰʥʦʶ, ʘ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʻ ʮʽʥʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ. 

ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʝʡʤʽʬʽʢʘʮʽʶ ʫ ʚʠʚʯʝʥʥʽ ʨʽʟʥʠʭ ʥʘʫʢ, 

ʱʦʙ ʟʘʦʭʦʯʫʚʘʪʠ ʪʘ ʟʘʣʫʯʘʪʠ ʫʯʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʢʦʥʮʝʧʮʽʡ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʎʷ 

ʪʝʭʥʽʢʘ ʻ ʢʦʨʠʩʥʦʶ ʜʣʷ ʚʯʠʪʝʣʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʧʦʤʘʛʘʻ ʾʤ ʙʽʣʴʰʝ ʟʘʮʽʢʘʚʠʪʠ, 

ʤʦʪʠʚʫʚʘʪʠ, ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʫʯʥʷʤʠ.  
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ʨʦʟʚʠʪʦʢ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʩʢʣʘʜʦʚʠʭ ʽ ʻ ʢʫʨʩ çɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥè. ʈʝʟʫʣʴʪʘʪʦʤ 

ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʻ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ̫ʢʽ ʜʦʟʚʦʣʷʪʠʤʫʪʴ ʬʘʭʽʚʮʷʤ 

ʨʦʟʚô̫ ʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʟʘʜʘʯʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʚ ʩʬʝʨʽ 

ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ. 

ʇʦʯʘʪʦʢ ʍʍɯ ʩʪ. ʙʝʟʩʫʤʥʽʚʥʦ ʩʪʘʚ ʦʜʥʽʻʶ ʟ ʥʘʡʮʽʢʘʚʽʰʠʭ ʚʽʭ ʚ ̔ ʩʪʦʨʽʾ 

ʜʠʟʘʡʥʫ. 

http://dspace.tnpu.edu.ua/handle/123456789/24399
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ʐʚʠʜʢʝ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʧʦʚô̫ ʟʘʥʝ ʟ ʪʦʪʘʣʴʥʦʶ 

ʢʦʤʧôʁ ʪʝʨʠʟʘʮʽʻʶ ʪʘ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʦʩʠʣʝʥʥʷ ʪʝʥʜʝʥʮʽʡ 

ʚʟʘʻʤʦʧʨʦʥʠʢʥʝʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʫ ʩʬʝʨʽ ʢʫʣʴʪʫʨʠ ï ʚʩʝ ʮʝ ʩʪʚʦʨʶʻ ʩʴʦʛʦʜʥʽ 

ʜʠʥʘʤʽʯʥʽ ʪʘ ʙʘʛʘʪʦʛʨʘʥʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʠʟʘʡʥʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʛʨʘʬʽʯʥʦʛʦ, 

ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʨʦʣʴ ʫ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ ʬʦʨʤʫʻ ʥʦʚʽ ʟʘʚʜʘʥʥʷ ʪʘ ʥʘʧʨʷʤʠ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʬʝʨʽ ʭʫʜʦʞʥʴʦʛʦ ʜʠʟʘʡʥʫ ʚʽʜʽʛʨʘʻ ʧʨʦʬʝʩʽʷ ʜʠʟʘʡʥʝʨʘ. 

ʌʘʭʽʚʮʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʝʩʪʝʪʠʯʥʝ ʯʫʪʪʷ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ, ʥʘʚʠʯʢʠ 

ʧʦʰʫʢʫ ʬʦʨʤ, ʦʩʥʦʚʠ ʢʦʤʧʦʟʠʮʽʾ, ʘ ʪʘʢʦʞ ʜʦʙʨʝ ʟʥʘʥʥʷ ʜʠʟʘʡʥʫ ʪʘ ʤʘʪʝʨʽʘʣʽʚ 

ʦʙʨʦʙʢʠ, ʚʦʣʦʜʽʪʠ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ, ʨʽʟʥʠʤʠ ʭʫʜʦʞʥʽʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʡ ʘʨʭʽʪʝʢʪʫʨʥʠʤʠ ʧʨʠʡʦʤʘʤʠ. 

ʇʨʦʙʣʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʩʚʽʪʣʝʥʽ ʫ ʧʨʘʮʷʭ 

ʃ. ɹʘʨʘʥʦʚʩʴʢʦʾ, ʆ. ɻʨʝʙʝʥʶʢ, ɯ. ʂʦʟʣʦʚʩʴʢʦʾ ʪʘ ʽʥ. ɿʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʣʷʪʴ 

ʨʦʙʦʪʠ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴ ʢʦʥʮʝʧʮʽʾ ʜʠʟʘʡʥʫ (ɺ. ɼʘʥʠʣʝʥʢʦ, ɯ. ɺʠʥʦʛʨʘʜʦʚʘ, 

ʆ. ʅʝʩʪʝʨʝʥʢʦ, ʄ. ʂʫʣʝʥʢʦ, ɭ. ɸʥʪʦʥʦʚʠʯ ʪʘ ʽʥ.). 

ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʪʘ ʚʠʤʦʛʠ ʨʠʥʢʫ ʧʨʘʮʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʧʨʦʬʝʩʽʡʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʪʘ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ ʫ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʄʝʪʦʶ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ 10ï11 ʢʣʘʩʽʚ ʟʘ ʤʦʜʫʣʝʤ çɻʨʘʬʽʯʥʠʡ 

ʜʠʟʘʡʥè ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʟʘʛʘʣʴʥʦʾ ʦʩʚʽʪʠ ʜʣʷ ʩʚʽʜʦʤʦʛʦ ʧʦʜʘʣʴʰʦʛʦ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ [1, ʩ. 33]. 

ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʚʠʙʽʨʢʦʚʦ-ʦʙʦʚô̫ ʟʢʦʚʦʛʦ ʧʨʝʜʤʝʪʘ ʜʣʷ ʫʯʥʽʚ 10ï

11 ʢʣʘʩʽʚ ʤʘʻ ʤʦʜʫʣʴʥʫ ʩʪʨʫʢʪʫʨʫ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ ï ʙʘʟʦʚʦʛʦ ʪʘ 

ʚʠʙʽʨʢʦʚʠʭ ʤʦʜʫʣʽʚ. ʄʦʜʫʣʽ ʟʘ ʚʠʙʦʨʦʤ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʢʫʨʩʫ ʜʦʙʠʨʘʶʪʴʩʷ 

ʚʯʠʪʝʣʝʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʬʽʣʶ ʰʢʦʣʠ, ʽʥʪʝʨʝʩʽʚ ʽ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ, 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʛʽʦʥʫ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ, ʥʘʷʚʥʦʛʦ ʇɿ ʪʦʱʦ [4].  

ɺʠʙʽʨʢʦʚʠʡ ʤʦʜʫʣʴ çɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥè ʚʢʣʶʯʘʻ ʧô̫ ʪ ɹʪʝʤ:  

¶ çɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʷʢ ʟʘʩʽʙ ʚʽʟʫʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾè; 

¶ çʈʘʩʪʨʦʚʘ ʛʨʘʬʽʢʘè; 

¶ çʆʩʥʦʚʠ ʢʦʤʧʦʟʠʮʽʾ ʪʘ ʜʠʟʘʡʥʫè; 

¶ çɺʝʢʪʦʨʥʘ ʛʨʘʬʽʢʘè; 

¶ çɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʫ ʧʦʣʽʛʨʘʬʽʾè.  

ɼʦ ʢʦʞʥʦʾ ʟ ʪʝʤ ʫ ʧʨʦʛʨʘʤʽ ʦʧʠʩʘʥʦ ʟʤʽʩʪʦʚʫ ʪʘ ʜʽʷʣʴʥʽʩʥʫ ʩʢʣʘʜʦʚʽ. 

ʋ 10-ʤʫ ʢʣʘʩʽ ʫʯʥʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʚ ʜʠʟʘʡʥʝʨʩʴʢʠʭ 

ʧʨʦʻʢʪʘʭ. ʇʦʪʽʤ ʯʝʨʝʟ ʧʨʦʝʢʪʥʽ ʧʨʦʧʦʟʠʮʽʾ, ʷʢʽ ʙʫʣʠ ʟʘʚʝʨʰʝʥʽ, ʧʦʷʩʥʝʥʽ ʪʘ 

ʜʝʪʘʣʴʥʦ ʨʦʟô̫ ʩʥʝʥʽ, ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʜʠʟʘʡʥʝʨʩʴʢʘ ʽʜʝʷ, ʷʢʫ ʫʯʥʽ ʩʪʚʦʨʠʣʠ 

ʭʫʜʦʞʥʴʦ-ʛʨʘʬʽʯʥʦ. ʉʪʚʦʨʝʥʥʷ ʪʚʦʨʯʦʛʦ ʧʨʦʝʢʪʫ ʟ ʢʫʨʩʫ çɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥè 

ʜʦʧʦʤʦʞʝ ʚʠʟʥʘʯʠʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʭʫʜʦʞʥʴʦ-ʬʦʪʦʛʨʘʬʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ [3, ʩ. 33]. 

ʂʨʽʤ ʪʦʛʦ, ʢʫʨʩ ʦʭʦʧʣʶʻ ʦʩʥʦʚʥʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʜʣʷ ʦʚʦʣʦʜʽʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʻʶ 

ʜʠʟʘʡʥʝʨʘ: ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥʝʨ, ʽʣʶʩʪʨʘʪʦʨ ʢʥʠʛ, ʭʫʜʦʞʥʠʢ-ʧʣʘʢʘʪʠʩʪ, ʭʫʜʦʞʥʠʢ-

ʜʝʢʦʨʘʪʦʨ ʪʦʱʦ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ 

ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʫʯʥʷ, ʷʢʠʡ ʚʦʣʦʜʽʻ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʧʨʘʢʪʠʯʥʠʤʠ 

ʚʤʽʥʥʷʤʠ, ʪʚʦʨʯʠʤ ʤʠʩʣʝʥʥʷʤ, ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʻ ʚʣʘʩʥʽ ʤʦʞʣʠʚʦʩʪʽ. 



ʉɽʂʎɯʗ: ʆʩʚʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ɯʊ-ʛʘʣʫʟʽ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 

25 

ɺʦʣʦʜʽʥʥʷ ʪʘʢʠʤʠ ʟʥʘʥʥʷʤʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ ʥʘʣʝʞʥʦ ʚʠʩʦʢʦʤʫ 

ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʽʚʥʽ, ʩʪʚʦʨʶʚʘʪʠ ʦʨʠʛʽʥʘʣʴʥʽ ʜʠʟʘʡʥʝʨʩʴʢʽ ʧʨʦʻʢʪʠ ʪʦʱʦ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʘʤʝ ʧʦʥʷʪʪʷ ʤʽʪʠʪʴ ʜʚʘ ʪʝʨʤʽʥʠ ï ʛʨʘʬʽʢʘ ʪʘ ʜʠʟʘʡʥ. 

ɻʨʘʬʽʢʘ ï ʚʠʜ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʟʦʙʨʘʞʝʥʥʷ ʷʢʦʛʦ ʚʠʢʦʥʘʥʝ ʚ 

ʤʦʥʦʭʨʦʤʥʦʤʫ ʪʦʥʽ ʥʘ ʧʘʧʝʨʽ ʧʝʨʝʚʘʞʥʦ ʦʣʽʚʮʝʤ, ʧʝʥʟʣʝʤ, ʧʝʨʦʤ, ʚʫʛʽʣʣʷʤ ʪʘ 

ʽʥʰʠʤʠ ʭʫʜʦʞʥʽʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ʂʦʣʽʨ ʥʝ ʤʘʻ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʫʞʝ ʦʙʤʝʞʝʥʦ, ʟʜʝʙʽʣʴʰʦʛʦ ʫʩʝ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʤʘʣʶʥʢʫ. ɻʨʘʬʽʢʘ ʤʘʻ 

ʚʝʣʠʢʠʡ ʜʽʘʧʘʟʦʥ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ, ʞʘʥʨʽʚ, ʭʫʜʦʞʥʽʭ ʪʝʭʥʽʢ, ʱʦ ʩʧʨʠʷʻ ʜʦʜʘʪʢʦʚʠʤ 

ʤʦʞʣʠʚʦʩʪʷʤ ʜʣʷ ʚʠʨʘʞʝʥʥʷ ʩʚʦʾʭ ʧʦʯʫʪʪʽʚ ʪʘ ʪʚʦʨʯʠʭ ʟʘʜʫʤʽʚ ʭʫʜʦʞʥʠʢʘ.  

ɻʨʘʬʽʢʫ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʚʠʜʠ: 

- ʩʪʘʥʢʦʚʘ ʛʨʘʬʽʢʘ (ʦʨʠʛʽʥʘʣʴʥʘ) ï ʩʘʤʦʩʪʽʡʥʠʡ ʚʠʜ ʤʠʩʪʝʮʪʚʘ, ʚʠʢʦʥʘʥʠʡ 

ʟʜʝʙʽʣʴʰʦʛʦ ʚ ʻʜʠʥʦʤʫ ʝʢʟʝʤʧʣʷʨʽ; 

- ʪʠʨʘʞʥʘ ʛʨʘʬʽʢʘ (ʚʦʥʘ ʽ ʢʥʠʞʢʦʚʘ, ʽ ʛʘʟʝʪʥʦ-ʞʫʨʥʘʣʴʥʘ) ï ʽʣʶʩʪʨʘʮʽʷ, 

ʦʟʜʦʙʣʝʥʥʷ ʜʨʫʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ; 

- ʧʨʦʤʠʩʣʦʚʘ ʛʨʘʬʽʢʘ (ʛʝʨʙ, ʝʤʙʣʝʤʘ, ʧʣʘʢʘʪ, ʝʪʠʢʝʪʢʘ ʪʦʱʦ). 

ɼʠʟʘʡʥ ï ʮʝ ʜʽʷʣʴʥʽʩʪʴ, ʧʦʚô̫ ʟʘʥʘ ʟ ʧʨʦʻʢʪʫʚʘʥʥʷʤ ʧʨʝʜʤʝʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʨʽʟʥʦʚʠʜ ʭʫʜʦʞʥʴʦ-ʜʠʟʘʡʥʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʚʢʣʶʯʘʻ ʧʨʠʥʮʠʧʠ ʟʨʫʯʥʦʩʪʽ, 

ʝʢʦʥʦʤʽʾ ʪʘ ʢʨʘʩʠ. ʄʝʪʦʶ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʩʪʚʦʨʝʥʥʷ ʛʘʨʤʦʥʽʾ ʚ ʧʨʝʜʤʝʪʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ ʣʶʜʝʡ. 

ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ï ʮʝ ʭʫʜʦʞʥʴʦ-ʜʠʟʘʡʥʝʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʦʩʥʦʚʥʠʤ 

ʟʘʩʦʙʦʤ ʷʢʦʾ ʻ ʛʨʘʬʽʢʘ. ʄʝʪʦʶ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʚʽʟʫʘʣʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʙʪʦ ʤʝʪʘ 

ʤʘʩʦʚʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʯʝʨʝʟ ʜʨʫʢ, ʪʝʣʝʙʘʯʝʥʥʷ ʪʦʱʦ [2, ʩ. 54]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʝʪʦʜʠʢʘ ʫʨʦʢʽʚ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʚʤ̔ʥʥʷʭ ʪʘ ʟʥʘʥʥʷʭ ʫ ʛʘʣʫʟʽ ʤʘʣʶʥʢʘ, ʞʠʚʦʧʠʩʫ, ʛʨʘʚʶʨʠ, ʰʨʠʬʪʫ, ʢʥʠʞʢʦʚʦʛʦ 

ʤʠʩʪʝʮʪʚʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʟʚô̫ ʟʢʫ ʟ ʪʠʤ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʧʨʘʢʪʠʢʘ ʜʠʟʘʡʥʫ 

ʥʘʜʟʚʠʯʘʡʥʦ ʫʩʢʣʘʜʥʠʣʘʩʷ, ʩʴʦʛʦʜʥʽ ʧʨʘʢʪʠʢʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ 

ʤʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʭʫʜʦʞʥʽʭ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʦʙô̒ ʢʪʠ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ. ʉʫʯʘʩʥʠʡ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʚʠʡʰʦʚ ʜʘʣʝʢʦ 

ʟʘ ʤʝʞʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʠʰʝ ʛʘʣʫʟʝʡ ʚʠʨʦʙʥʠʮʪʚʘ: ʡʦʛʦ ʟʘʤʦʚʥʠʢʘʤʠ ʡ ʦʙô̒ ʢʪʘʤʠ 

ʻ ʜʝʨʞʘʚʥʽ ʪʘ ʛʨʦʤʘʜʩʴʢʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʟʘʢʣʘʜʠ ʢʫʣʴʪʫʨʠ, ʤʽʞʥʘʨʦʜʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʟʘʭʦʜʠ (ʬʝʩʪʠʚʘʣʽ, ʢʦʥʢʫʨʩʠ, ʚʠʩʪʘʚʢʠ, ʷʨʤʘʨʢʠ). ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ, ʱʦʙ ʫʯʥʽ 

ʟʜʦʙʫʣʠ ʫ ʰʢʦʣʽ ʩʧʨʘʚʜʽ ʷʢʽʩʥʫ ʜʠʟʘʡʥʝʨʩʴʢʫ ʦʩʚʽʪʫ ʪʘ ʚʤʽʣʠ ʪʚʦʨʯʦ ʧʽʜʭʦʜʠʪʠ ʜʦ 

ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. 
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ʇʉʀʍʆʃʆɻʆ-ʇɽɼɸɻʆɻɯʏʅɯ ʋʄʆɺʀ ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʂʊ ʋ 
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ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 
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ʉʫʯʘʩʥʠʡ ʯʘʩ ʩʪʘʚʠʪʴ ʚʠʤʦʛʠ ʧʝʨʝʜ ʩʬʝʨʘʤʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ ʱʦʜʦ 

ʟʘʣʫʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʩʚʽʪʘ ʪʽʩʥʦ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʘ ʪʘ 

ʚʟʘʻʤʦʟʫʤʦʚʣʝʥʘ ʟ ʽʥʬʦʨʤʘʪʠʟʘʮʽʻʶ ʩʫʩʧʽʣʴʩʪʚʘ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʟʘʩʦʙʠ ʩʪʘʶʪʴ 

ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʷʢ ʚ ʅʦʚʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʰʢʦʣʽ ʪʘʢ ʽ ʚ 

ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʉʫʯʘʩʥʠʡ ʚʯʠʪʝʣʴ ʟʦʙʦʚô̫ ʟʘʥʠʡ ʚʦʣʦʜʽʪʠ ʩʫʯʘʩʥʠʤʠ 

ʢʦʤʧôʁ ʪʝʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʛʨʘʤʦʪʥʽʩʪʶ. ʉʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ 

ʟʘʛʘʣʴʥʦʛʦ ʩʚʦʛʦ ʨʽʚʥʷ, ʟ ʤʝʪʦʶ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʫʯʥʷʤʠ ʥʘ ʩʫʯʘʩʥʽʡ ʤʦʚʽ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʂʊ), ʷʢ ʽʥʩʪʨʫʤʝʥʪ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ, ʷʢʠʡ ʩʧʨʠʯʠʥʠʪʴ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʪʘ ʫʩʧʽʭʫ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ɺ ʂʦʥʮʝʧʮʽʾ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɯʂʊ, ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʧʽʭʫ ʥʘʚʯʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ 

ʫʯʥʽʚ. ɺʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʢʦʥʮʝʧʮʽʾ ʚʯʠʪʝʣʝʤ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʧʝʨʝʜʙʘʯʘʻ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ, ʡʦʛʦ ʧʦʪʫʞʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ 

ʦʩʚʽʪʥʽʭ ʛʘʣʫʟʝʡ ʚ ʩʫʯʘʩʥʽʡ ʰʢʦʣʽ. ɺʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʘʢʮʝʥʪ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ, ʷʢʝ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʙʝʟʧʝʯʥʦʛʦ, ʜʦʟʦʚʘʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʟʘʣʫʯʝʥʥʷʤ ʟʜʦʨʦʚô̫ ʟʙʝʨʝʞʫʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʢʦʥʘʥʥʷʤ 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤ ʨʦʙʦʪʠ ʪʘ ʧʦʚʝʜʽʥʢʠ ʫʯʥʽʚ. 

ʉʝʨʝʜ ʥʠʟʢʠ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ 

ʰʢʦʣʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ, ʟ ʤʝʪʦʶ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʦʩʦʙʠʩʪʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʦʮʽʘʣʽʟʘʮʽʾ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ʉʫʯʘʩʥʠʡ ʚʯʠʪʝʣʴ ʅʋʐ ʤʘʻ ʙʫʪʠ ʛʦʪʦʚʠʡ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ, ʚʨʘʭʦʚʫʚʘʪʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ 

ʘʩʧʝʢʪʠ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʚʟʘʻʤʦʜʽʾ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʽ ɯʂʊ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʬʽʟʠʯʥʦʛʦ, ʧʩʠʭʽʯʥʦʛʦ, ʨʦʟʫʤʦʚʦʛʦ ʨʦʟʚʠʪʢʫ 

ʦʩʦʙʠʩʪʦʩʪʽ. ʆʩʢʽʣʴʢʠ, ʦʨʛʘʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʝʪʝʣʴʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʚʯʠʪʝʣʝʤ, ʘ ʩʘʤʝ ʧʽʜʙʽʨ ʤʝʪʦʜʠʢ, 

ʪʝʞʥʦʣʦʛʽʡ, ʤʝʪʦʜʽʚ, ʧʨʠʡʦʤʽʚ, ʬʦʨʤ ʨʦʙʦʪʠ, ʟʘʩʦʙʽʚ, ʷʢʽ ʥʘʚʧʨʘʚʣʝʥʽ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʥʘ ʨʦʟʚʠʪʦʢ ʷʢʦʩʪʝʡ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʜʣʷ ʚʩʝʙʽʯʥʦʛʦ ʛʘʨʤʦʥʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʈʷʜ ʥʘʫʢʦʚʮʽʚ (ʆ. ʂʠʚʣʶʢ, ɺ. ʂʦʪʢʦʚʘ, ʃ. ʇʝʪʫʭʦʚʘ, ʆ. ʉʧʽʚʘʢʦʚʩʴʢʠʡ) ʫ 

ʩʚʦʾʭ ʧʨʘʮʷʭ ʨʦʟʛʣʷʜʘʣʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ, 

ʚʢʘʟʫʶʯʠ ʥʘ ʟʘʣʝʞʥʽʩʪʴ ʫʤʦʚ ʚʽʜ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʧʨʷʤʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ. 

ɸʚʪʦʨʠ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ ʫʯʥʽʚ, ʥʘ 
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ʧʽʜʩʠʣʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʦʪʨʠʤʘʥʥʷ 

ʜʦʜʘʪʢʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʫʨʽʟʥʦʤʘʥʽʪʥʝʥʥʷ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʨʦʙʦʪʠ ʟ 

ʫʯʥʷʤʠ [1]. 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ, ɸ. ʉʪʝʮʝʥʢʦ 

ʨʦʟʛʣʷʜʘʻ, ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʨʝʩʫʨʩʽʚ, 

ʢʦʪʨʽ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʤʦʞʥʘ ʥʘʢʦʧʠʯʫʚʘʪʠ, 

ʧʝʨʝʜʘʚʘʪʠ, ʟʙʝʨʽʛʘʪʠ, ʢʝʨʫʚʘʪʠ ʟʘʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʝʬʝʢʪʠʚʥʦʛʦ ʫʯʽʥʥʷ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ [2, ʩ. 8]. 

ɹʽʣʴʰʽʩʪʴ ʧʨʠʢʣʘʜʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʥʘʚʯʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʛʨʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ, ʟ 

ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʪʘ ʟʥʷʪʪʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ.  

ʆʜʥʘʢ, ʫ ʬʘʭʽʚʮʽʚ ʚʠʢʣʠʢʘʻ ʪʨʠʚʦʛʫ ʪʘʢʝ ʷʚʠʱʝ, ʷʢ ʢʦʤʧôʁ ʪʝʨʥʘ ʟʘʣʝʞʥʽʩʪʴ. 

ɺʦʥʘ ʤʘʻ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ, ʦʩʢʽʣʴʢʠ ʚʧʣʠʚʘʻ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʝ 

ʟʜʦʨʦʚô̫  ʦʩʦʙʠʩʪʦʩʪʽ. ʊʦʤʫ, ʜʣʷ ʚʯʠʪʝʣʽʚ ʻ ʚʘʞʣʠʚʠʤ ʙʫʪʠ ʦʙʽʟʥʘʥʠʤʠ ʟ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʱʦʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʢʦʤʧôʁ ʪʝʨʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʫʯʥʽʚ. 

ʇʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʜʣʷ ʚʯʠʪʝʣʷ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʟʥʘʥʥʷ ʧʨʦ ʧʩʠʭʦʣʦʛʽʶ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʜʠʪʠʥʠ (ʚʽʜʯʫʪʪʷ, 

ʩʧʨʠʡʤʘʥʥʷ, ʫʚʘʛʘ, ʧʘʤô̫ ʪʴ, ʫʷʚʘ, ʤʠʩʣʝʥʥʷ, ʤʦʚʣʝʥʥʷ), ʦʩʢʽʣʴʢʠ ʙʫʜʴ-ʷʢʘ 

ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʥʝ ʤʦʞʣʠʚʘ ʙʝʟ ʪʘʢʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʷʢ 

ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ, ʦʙʤʽʨʢʦʚʫʚʘʥʥʷ, ʚʠʩʣʦʚʣʶʚʘʥʥʷ. 

ʅʘʩʪʫʧʥʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʚ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʻ 

ʣʶʜʩʴʢʘ ʦʩʦʙʣʠʚʽʩʪʴ ʩʧʨʠʡʤʘʪʠ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʮʽ ʧʨʦʮʝʩʠ ʫ 

ʣʶʜʝʡ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦ ʨʽʟʥʦʤʫ, ʩʫʩʧʽʣʴʩʪʚʦ ʜʽʣʠʪʴʩʷ ʥʘ ʚʽʟʫʘʣʽʚ, ʘʫʜʽʘʣʽʚ, 

ʢʽʥʝʩʪʝʪʠʢʽʚ, ʚʯʠʪʝʣʴ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʤʘʻ ʜʦʙʨʝ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʧʽʜʙʦʨʽ ʤʝʪʦʜʽʚ 

ʚʟʘʻʤʦʜʽʾ ʟ ʫʯʥʷʤʠ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʦʩʚʽʪʠ ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʱʝ ʦʜʠʥ ʟ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ, 

ʷʢʠʡ ʤʘʻ ʚʨʘʭʫʚʘʪʠ ʚʯʠʪʝʣʴ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ï ʮʝ ʪʝʦʨʽʷ ʧʦʢʦʣʽʥʴ 

(ɺʽʣʴʷʤʘ ʐʪʨʘʫʩʘ ʽ ʅʽʣʘ ʍʦʫʚʘ), ʚ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʤʦʚʥʠʡ ʧʦʜʽʣ ʩʫʯʘʩʥʠʭ 

ʰʢʦʣʷʨʽʚ ʟʘ ʨʦʢʘʤʠ ʥʘʨʦʜʞʝʥʥʷ, ʪʘʢ 2010ï2020 ʨʦʢʠ ʮʝ ʜʽʪʠ ʧʦʢʦʣʽʥʥʷ ʘʣʴʬʘ. 

ʅʦʚʝ ʧʦʢʦʣʽʥʥʷ ʧʨʠʚʘʙʣʶʶʪʴ ʥʦʚʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʾʤ 

ʦʚʦʣʦʜʽʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʨʦʩʪʦʨʦʤ. ʆʜʥʘʢ, ʧʽʜʚʠʱʝʥʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʩʧʨʠʷʻ 

ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʥʝʩʝ ʚ ʩʦʙʽ ʥʝ ʟʘʚʞʜʠ ʧʦʟʠʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ 

ʥʘ ʧʩʠʭʽʯʥʠʡ ʩʪʘʥ ʜʠʪʠʥʠ. ʈʽʚʝʥʴ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ʽʥʪʝʨʥʝʪ-ʧʨʦʩʪʦʨʫ ʤʘʶʪʴ 

ʧʨʠʡʥʷʪʠ ʜʦ ʫʚʘʛʠ ʷʢ ʚʯʠʪʝʣʽ, ʪʘʢ ʽ ʙʘʪʴʢʠ ʫʯʥʽʚ. 

ʆʪʞʝ, ʧʩʠʭʦʣʦʛʽʯʥʽ ʧʨʠʥʮʠʧʠ ʚʟʘʻʤʦʜʽʾ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʢʦʤʧôʁ ʪʝʨʦʤ 

ʤʘʶʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʚʯʠʪʝʣʝʤ ʧʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʜʦʨʦʚô̫ ʟʙʝʨʝʞʫʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʥʘʧʨʘʚʣʝʥʥʽ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʟʤʽʮʥʝʥʥʷ ʟʜʦʨʦʚô̫  ʫʯʥʽʚ. ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ 

ʚʯʠʪʝʣʷ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊ ʥʘ ʫʨʦʢʘʭ ʚ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʻ 

ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʥʘ ʟʜʦʨʦʚô̫  ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ, ʮʝ 

ʚʨʘʭʫʚʘʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤ ʽ ʧʨʘʚʠʣ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ɯʂʊ, 

ʜʦʪʨʠʤʘʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʄʆʅ ʋʢʨʘʾʥʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʧʨʘʚ ʝʨʛ-ʘʝʨʦʙʽʢʠ, ʬʽʟʢʫʣʴʪʭʚʠʣʠʥʢʠ, ʷʢ ʝʣʝʤʝʥʪʠ ʟʘʛʘʣʴʥʦʾ 

ʛʽʤʥʘʩʪʠʢʠ ʟ ʤʫʟʠʢʘʣʴʥʠʤʠ ʪʘ ʪʘʥʮʶʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʇʦʟʠʪʠʚʥʽ ʝʤʦʮʽʾ ʚ 

ʫʯʥʽʚ ʚʠʢʣʠʢʘʻ ʤʝʪʦʜ ʛʨʠ, ʪʦʤʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʩʠʣʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʟʘʩʦʙʘʤʠ ɯʂʊ ʚʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠ, ʷʢ ʚʯʠʪʝʣʝʤ, ʪʘʢ ʽ 

ʙʘʪʴʢʘʤʠ. ɻʦʣʦʚʥʝ ï ʥʝ ʟʘʰʢʦʜʠʪʠ, ʘ ʜʦʧʦʤʦʛʪʠ, ʱʦʙ ɯʂʊ ʩʪʘʣʦ ʧʦʪʫʞʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʝʩʪʝʪʠʯʥʦʛʦ, ʨʦʟʫʤʦʚʦʛʦ, ʤʦʨʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ : 

1. ʂʠʚʣʶʢ ʆ. ʇ. ʆʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʦʟʥʘʡʦʤʣʝʥʥʷ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʟ ʦʩʥʦʚʥʠʤʠ 

ʧʦʥʷʪʪʷʤʠ ʽʥʬʦʨʤʘʪʠʢʠ. ɯʥʬʦʨʤʘʪʠʢʘ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʇʝʜʘʛʦʛʽʯʥʘ ʧʨʝʩʘ. 2012.  ̄2. ʉ. 42ï

46. 

2. ʉʪʝʮʝʥʢʦ ɸ. ɸ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ 

URL: https://vseosvita.ua/user/id21482 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 30.03.2022). 
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ʉɽʂʎɯʗ: STEM-ʆʉɺɯʊɸ: ʐʃʗʍʀ ɺʇʈʆɺɸɼɾɽʅʅʗ, ɸʂʊʋɸʃʔʅɯ 

ʇʀʊɸʅʅʗ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ 

ɺʇʈʆɺɸɼɾɽʅʅʗ ɽʃɽʄɽʅʊɯɺ ʈʆɹʆʊʆʊɽʍʅɯʂʀ 

ʋ ɿɸʂʃɸɼɸʍ ɿɸɻɸʃʔʅʆɰ ʉɽʈɽɼʅʔʆɰ ʆʉɺɯʊʀ 

ʄʘʨʪʠʥʶʢ ʉʝʨʛʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ̔ʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

sergmart65@tnpu.edu.ua 

ʇʽʜʣʘʪʶʢ ʆʣʴʛʘ ʄʠʭʘʡʣʽʚʥʘ 
ʤʘʛʽʩʪʨʘʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

olia-pidlatiyk@ukr.net 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʋʢʨʘʾʥʽ ʻ ʮʽʣʠʡ ʨʷʜ ʜʦʩʷʛʥʝʥʥʷ ʫ ʩʬʝʨʽ STEM-

ʦʩʚʽʪʠ, ʨʝʘʣʽʟʦʚʘʥʦ ʯʠʤʘʣʦ ʮʽʢʘʚʠʭ ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ. ʆʩʥʦʚʥʘ ʤʝʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʚ ɿɿʉʆ ʋʢʨʘʾʥʠ ï ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʻ ʨʦʙʦʪʦʪʝʭʥʽʢʘ ï ʧʨʠʢʣʘʜʥʘ 

ʥʘʫʢʘ, ʱʦ ʚʠʚʯʘʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠ (ʨʦʙʦʪʠ), (ʨʦʟʨʦʙʢʘ, 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʱʦ). ʈʝʘʣʽʟʘʮʽʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʟ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʚ 

ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʩʧʦʥʫʢʘʻ ʫʯʥʽʚ ʜʦ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ, ʩʠʪʫʘʪʠʚʥʦʛʦ 

ʘʥʘʣʽʟʫ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʥʠʭ 

ʟʘʚʜʘʥʴ, ʨʦʟʚʠʪʢʫ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ, ʥʘʚʠʯʦʢ ʚʟʘʻʤʦʜʽʾ, ʩʘʤʦʩʪʽʡʥʦʩʪ̔ ʫ 

ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ. ɿʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ 

ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʦʙʤʽʥ ʪʝʭʥʽʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʙʘʟʦʚʠʤʠ ʽʥʞʝʥʝʨʥʠʤʠ ʟʥʘʥʥʷʤʠ, 

ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʽʜʝʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ 

ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʡ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʴ ʜʘʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʻ ʪʝ, ʱʦ ʫʯʥʽ ʧʦʩʪʽʡʥʦ 

ʩʪʠʢʘʶʪʴʩʷ ʟ ʨʽʟʥʦʶ ʪʝʭʥʽʢʦʶ ʥʝ ʣʠʰʝ ʚ ʰʢʦʣʽ, ʘ ʡ ʫʜʦʤʘ, ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. 

ʎʝ ʩʫʪʪʻʚʦ ʧʦʩʠʣʶʻ ʽʥʪʝʨʝʩ ʜʦ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʽ ʜʦʟʚʦʣʷʻ ʣʝʛʰʝ, ʰʚʠʜʰʝ ʡ 

ʘʨʛʫʤʝʥʪʦʚʘʥʽʰʝ ʟʘʩʚʦʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ. 

ʆʩʚʽʪʥʷ ʨʦʙʦʪʦʪʝʭʥʽʢʘ (educational robotics) ï ʤʽʞʧʨʝʜʤʝʪʥʠʡ ʥʘʧʨʷʤ 

ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ, ʫ ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʟʥʘʥʥʷ ʟʽ STEM-ʧʨʝʜʤʝʪʽʚ. çʆʩʚʽʪʥʷ 

ʨʦʙʦʪʦʪʝʭʥʽʢʘ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʧʨʦʻʢʪʥʫ 

ʜʽʷʣʴʥʽʩʪʴ, ʫ ʷʢʽʡ STEM, ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʝʭʥʽʯʥʘ ʪʚʦʨʯʽʩʪʴ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʦʜʠʥ 

ʧʨʦʻʢʪ. ʅʘʚʯʘʥʥʷ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʥʘʜʘʻ ʫʯʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʪʠ, ʷʢ ʪʝʭʥʦʣʦʛʽʾ ʧʨʘʮʶʶʪʴ ʚ 

ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽè [1]. 

ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʰʢʽʣʴʥʫ ʧʨʦʛʨʘʤʫ ʝʣʝʤʝʥʪʽʚ ʢʫʨʩʫ ʨʦʙʦʪʦʪʝʭʥʽʢʠ 

ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʮʽʣʠʡ ʨʷʜ ʧʨʦʙʣʝʤ: 

1. ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʫʯʥʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ. 
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2. ʅʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʜʘʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

3. ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʷʢ ʧʨʘʚʠʣʦ, 

ʨʦʙʦʪʦʪʝʭʥʽʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ). ɺʘʨʪʦ, ʪʘʢʦʞ, ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʧʝʨʝʚʘʞʥʽʡ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʦʟʝʤʥʽ ʨʦʟʨʦʙʢʠ. 

ʈʦʙʦʪʦʪʝʭʥʽʢʘ ʦʩʚʽʪʥʴʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʚʯʝʥʥʷ 

ʢʦʥʩʪʨʫʢʪʦʨʽʚ Lego. ʗʢʱʦ ʫʯʝʥʴ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʫ ʮʴʦʤʫ ʚʽʮʽ ʧʦʯʠʥʘʻ 

ʮʽʢʘʚʠʪʠʩʷ ʨʦʙʦʪʦʪʝʭʥʽʢʦʶ, ʪʦ ʚʽʥ ʤʦʞʝ ʚʽʜʢʨʠʪʠ ʜʣʷ ʩʝʙʝ ʯʠʤʘʣʦ ʥʦʚʦʛʦ ʪʘ 

ʮʽʢʘʚʦʛʦ ʽ, ʱʦ ʚʘʞʣʠʚʦ, ʟʜʦʙʫʪʠ ʟʥʘʥʥʷ ʪʘ ʨʦʟʚʠʥʫʪʠ ʥʘʚʠʯʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʩʚʽʜʦʤʦʛʦ ʚʠʙʦʨʫ ʧʨʦʬʝʩʽʾ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʋ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʥʘʚʯʘʣʴʥʘ ʨʦʙʦʪʦʪʝʭʥʽʢʘ ʤʦʞʝ ʙʫʪʠ ʫʩʧʽʰʥʦ 

ʚʠʢʦʨʠʩʪʘʥʘ ʡ ʟʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʫʨʦʢʘʭ çʗ ʜʦʩʣʽʜʞʫʶ ʩʚʽʪè, çʄʘʪʝʤʘʪʠʢʘè, 

çʋʢʨʘʾʥʩʴʢʘ ʤʦʚʘ ʪʘ ʯʠʪʘʥʥʷè ʪʦʱʦ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ 

ʤʦʚʠ ʪʘ ʧʽʟʥʘʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ (ʩʝʥʩʦʨʥʠʡ ʨʦʟʚʠʪʦʢ, ʨʦʟʚʠʪʦʢ ʤʠʩʣʝʥʥʷ, ʫʚʘʛʠ, 

ʧʘʤô̫ ʪʽ, ʫʷʚʠ) ʪʘ ʝʤʦʮʽʡʥʦʾ ʩʬʝʨʠ ʡ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʯʘʩʫ ʫʯʥʽ ʥʝ 

ʪʽʣʴʢʠ ʽ ʥʝ ʩʪʽʣʴʢʠ ʟʘʡʤʘʶʪʴʩʷ ʨʦʙʦʪʦʪʝʭʥʽʢʦʶ, ʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʾ ʷʢ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʣʝʛʢʦ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʥʘ 

ʧʨʘʢʪʠʮʽ. 

ʉʘʤ ʧʨʦʮʝʩ ʟʘʩʚʦʻʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʚʦʣʽ ʣʝʛʢʦ. ʉʫʯʘʩʥʝ 

ʧʦʢʦʣʽʥʥʷ ʫʯʥʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʨʽʟʥʦʤʘʥʽʪʥ ̔ʛʘʜʞʝʪʠ, ʷʢ 

ʧʨʘʚʠʣʦ ʥʝ ʚʽʜʯʫʚʘʻ ʪʨʫʜʥʦʱʽʚ ʚ ʦʚʦʣʦʜʽʥʥʽ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʠʩʮʠʧʣʽʥʠ 

çʆʩʥʦʚʠ ʨʦʙʦʪʦʪʝʭʥʽʢʠè ʟʘ ʫʤʦʚʠ ʥʘʷʚʥʦʩʪʽ ʙʘʞʘʥʥʷ ʪʘ ʧʨʘʛʥʝʥʥʷ ʜʦ ʥʦʚʠʭ 

ʟʥʘʥʴ. 

ʅʝʘʙʠʷʢʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʪʘʢʦʞ ʡ ʪʝ, ʱʦ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʥʝ ʧʨʠʧʠʥʷʪʠ ʟʘ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ (ʥʘʧʨʠʢʣʘʜ, ʪʠʤʯʘʩʦʚʘ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʥʘʙʦʨʽʚ). ʇʨʠ 

ʧʨʘʚʠʣʴʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʯʠ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʠʙʽʨ ʜʦʩʪʫʧʥʠʭ ʩʝʨʚʽʩʽʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ. 

ʇʨʦʪʝ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʨʦʟʚʠʪʢʫ ʥʘʧʨʷʤʢʫ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʅʘʚʽʪʴ ʷʢʱʦ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʘʣʴʥʽ ʢʦʥʩʪʨʫʢʪʦʨʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʤʫʣʷʪʦʨʽʚ ʡ ʽʥʰʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʻ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʽʩʪʦʪʥʠʡ ʨʦʟʚʠʪʦʢ ʜʠʪʠʥʽ, ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ: 

¶ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʦʞʥʘ ʟʘʡʤʘʪʠʩʷ ʥʘʚʽʪʴ ʙʝʟ ʦʙʣʘʜʥʘʥʥʷ, 

ʪʽʣʴʢʠ ʤʘʶʯʠ ʢʦʤʧôʁ ʪʝʨ ʽ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʥʝʪʫ; 

¶ ʨʦʙʦʪʘ ʫ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʦʙʦʣʦʥʢʘʭ ʜʦʟʚʦʣʷʻ ʰʚʠʜʰʝ 

ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʨʽʟʥʽ ʧʨʦʛʨʘʤʥʽ ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʧʦʪʽʤ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ ʪʝʩʪʫʚʘʪʠ 

ʥʘ ʨʝʘʣʴʥʠʭ ʨʦʙʦʪʘʭ (ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʦʛʦ ʜʦʩʚʽʜʫ); 

¶ ʫʯʥʽ ʤʦʞʫʪʴ ʫ ʚʽʣʴʥʠʡ ʯʘʩ ʟʘʡʤʘʪʠʩʷ ʩʪʚʦʨʝʥʥʷʤ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʥʘʧʠʩʘʥʥʷʤ ʢʦʜʫ, ʷʢʽ ʧʦʪʽʤ ʪʝʩʪʫʶʪʴ ʥʘ ʟʘʥʷʪʪʷʭ ʫ ʢʣʘʩʽ; 

¶ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʟʤʘʛʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʦʙʦʪʠ ʟ ʤʦʜʝʣʷʤʠ ʢʦʥʩʪʨʫʢʪʦʨʘ ʤʦʜʝʣʝʡ Lego ʻ ʢʽʣʴʢʘ 

ʮʽʢʘʚʠʭ ʧʨʦʛʨʘʤʥʠʭ ʨʝʩʫʨʩʽʚ: 

¶ Lego Digital Designer (LDD) (https://www.lego.com/en-us/ldd); 

¶ Studio 2.0 (https://www.bricklink.com/v3/studio/download.page); 

¶ Ldraw (https://www.ldraw.org); 

https://www.lego.com/en-us/ldd
https://www.bricklink.com/v3/studio/download.page
https://www.ldraw.org/
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¶ LDCad; 

¶ MLCad + LSynth. 

ʅʘʡʧʨʦʩʪʽʰʘ, ʷʢʘ ʧʽʜʭʦʜʠʪʴ ʜʣʷ çh ʚʠʜʢʦʛʦ ʩʪʘʨʪʫè ï LDD, ʽʥʰʽ ʨʝʩʫʨʩʠ ʻ 

ʩʢʣʘʜʥʽʰʠʤʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʣʝ ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʬʫʥʢʮʽʦʥʘʣ. 

ɿʜʝʙʽʣʴʰʦʛʦ, ʫʩʽ ʩʠʤʫʣʷʪʦʨʠ, ʷʢʽ ʤʘʶʪʴ ʨʦʟʰʠʨʝʥʠʡ ʬʫʥʢʮʽʦʥʘʣ (ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʬʽʟʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʚʣʘʩʥʽ ʧʦʣʽʛʦʥʠ ʪʘ ʤʦʜʝʣʽ 

ʨʦʙʦʪʽʚ), ʤʦʞʥʘ ʥʘʟʚʘʪʠ çʫʤʦʚʥʦ ʙʝʟʢʦʰʪʦʚʥʠʤʠè, ʪʦʙʪʦ ʫ ʥʠʭ ʻ ʙʝʟʢʦʰʪʦʚʥʠʡ 

ʧʝʨʽʦʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʙʝʟʢʦʰʪʦʚʥʠʡ ʧʝʨʽʦʜ ʥʘʜʘʻʪʴʩʷ ʟʘʨʘʟ ʯʝʨʝʟ ʚʽʡʥʫ ʚ 

ʋʢʨʘʾʥʽ. 

ʈʦʙʦʪʦʪʝʭʥʽʢʘ ʚ ʰʢʦʣʽ ï ʮʝ ʯʫʜʦʚʠʡ ʩʧʦʩʽʙ ʧʽʜʛʦʪʦʚʢʠ ʜʽʪʝʡ ʜʦ ʩʫʯʘʩʥʦʛʦ 

ʞʠʪʪʷ, ʥʘʧʦʚʥʝʥʦʛʦ ʚʠʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʅʘʙʫʪʽ ʟʥʘʥʥʷ ʟ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ 

ʚʽʜʢʨʠʶʪ ɹʧʝʨʝʜ ʧʽʜʨʦʩʪʘʶʯʠʤ ʧʦʢʦʣʽʥʥʷʤ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʦʩʪʝʡ. 

ɸ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʨʝʜʘʢʪʦʨʽʚ ʽ ʩʠʤʫʣʷʪʦʨʽʚ ʪʽʣʴʢʠ ʧʨʠʰʚʠʜʰʠʪʴ 

ʥʘʚʯʘʥʥʷ ʪʘ ʚʽʜʢʨʠʻ ʜʦʩʪʫʧ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʽʚ ʫʩʽʤ ʙʘʞʘʶʯʠʤ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɹʃʆʂʏɽʁʅ ɺ ɯʅʌʆʈʄɸʎɯʁʅɯʁ 

ʉʀʉʊɽʄɯ ʋʇʈɸɺʃɯʅʅʗ ʆʉɺɯʊʅʀʄʀ ɼʆʂʋʄɽʅʊɸʄʀ 

ʆʞʛʘ ʄʠʭʘʡʣʦ ʄʠʭʘʡʣʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ 

Ochga@tnpu.edu.ua 

ʗʱʠʢ ʆʣʝʢʩʘʥʜʨ ɹʦʛʜʘʥʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ 

SanyTNPU@tnpu.edu.ua 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʠʱʦʾ, ʩʝʨʝʜʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʘʙʦ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʢʦʞʝʥ 

ʚʠʧʫʩʢʥʠʢ ʦʪʨʠʤʫʻ ʜʠʧʣʦʤ ʘʙʦ ʘʪʝʩʪʘʪ. ʎʝʡ ʜʦʢʫʤʝʥʪ ʧʽʜʪʚʝʨʜʞʫʻ ʬʘʢʪ 

ʫʩʧʽʰʥʦʛʦ ʦʩʚʦʻʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʦʜʘʚʮʶ 

ʦʮʽʥʠʪʠ ʥʘʷʚʥʽ ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ ʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʘ ʧʨʠʡʤʘʣʴʥʠʤ 

ʢʦʤʽʩʽʷʤ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʥʘʷʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʦʩʚʽʪʠ 

ʚʩʪʫʧʥʠʢʘ ʧʽʜ ʯʘʩ ʧʝʨʝʭʦʜʫ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʚʝʥʴ. ʉʘʤ ʜʦʢʫʤʝʥʪ ʚʠʩʪʫʧʘʻ 

ʛʘʨʘʥʪʦʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʬʘʢʪ ʦʪʨʠʤʘʥʥʷ ʦʩʚʽʪʠ, ʘ ʨʽʟʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ, ʪʘʢʽ ʷʢ 

ʚʦʜʷʥʽ ʟʥʘʢʠ ʪʘ ʤʽʢʨʦ-ʰʨʠʬʪʠ ʫʩʢʣʘʜʥʶʶʪʴ ʡʦʛʦ ʧʽʜʨʦʙʢʫ. ɸʣʝ ʞʦʜʝʥ ʬʽʟʠʯʥʠʡ 

ʩʧʦʩʽʙ ʟʘʭʠʩʪʫ ʥʝʩʧʨʦʤʦʞʥʠʡ ʟʘʙʝʟʧʝʯʠʪʠ ʘʙʩʦʣʶʪʥʫ ʥʝʧʽʜʨʦʙʥʽʩʪʴ. ʎʝ ʧʦʨʦʜʞʫʻ 

ʮʽʣʫ ʥʠʟʢʫ ʧʨʦʙʣʝʤ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʚʝʨʠʬʽʢʘʮʽʻʶ ʜʠʧʣʦʤʽʚ ʪʘ ʘʪʝʩʪʘʪʽʚ. 

ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʧʦʟʠʮʽʾ ʧʽʜʨʦʙʣʝʥʠʭ ʢʦʧʽʡ ʥʘ ʯʦʨʥʦʤʫ 

ʨʠʥʢʫ. ʎʷ ʧʨʦʙʣʝʤʘ ʩʪʦʩʫʻʪʴʩʷ ʨʦʙʦʪʦʜʘʚʮʽʚ ʽ ʧʨʠʡʤʘʣʴʥʠʭ ʢʦʤʽʩʽʡ ʦʩʚʽʪʥʽʭ 
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ʫʩʪʘʥʦʚ. ɼʦʙʨʦʩʦʚʽʩʥʽ ʦʪʨʠʤʫʚʘʯʽ ʪʘʢʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘʢʦʞ ʦʧʠʥʷʶʪʴʩʷ ʧʽʜ 

ʟʘʛʨʦʟʦʶ. ʊʘʢʦʞ ʦʩʚʽʪʥʷ ʫʩʪʘʥʦʚʘ ʤʦʞʝ ʥʝ ʤʘʪʠ ʦʬʽʮʽʡʥʦʛʦ ʩʪʘʪʫʩʫ, ʘʣʝ ʚʩʝ ʦʜʥʦ 

ʟʘʨʘʭʦʚʫʚʘʪʠ ʜʦ ʩʝʙʝ ʩʪʫʜʝʥʪʽʚ, ʦʪʨʠʤʫʚʘʪʠ ʧʣʘʪʫ ʟʘ ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʜʘʚʘʪʠ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʥʘʚʯʘʥʥʷ ʧʽʜʨʦʙʣʝʥʠʡ ʜʦʢʫʤʝʥʪ. ʑʝ ʦʜʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʧʦʣʷʛʘʻ 

ʫ ʽʩʥʫʶʯʽʡ ʧʨʦʙʣʝʤʽ ʚʥʝʩʝʥʥʷ ʧʨʘʚʦʢ ʜʦ ʮʠʭ ʜʦʢʫʤʝʥʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ 

ʟʤʽʥʠʪʠ ʦʮʽʥʢʠ ʫ ʜʠʧʣʦʤʽ ʘʙʦ ʜʦʙʘʚʠʪʠ ʟʘʡʚʽ ʜʠʩʮʠʧʣʽʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʙʣʝʤʘ 

ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʦʩʚʽʪʥʴʦʛʦ ʣʘʥʮʶʞʢʘ: ʩʪʫʜʝʥʪʘ, 

ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ʪʘ ʨʦʙʦʪʦʜʘʚʮʷ. 

ʅʘʷʚʥʽʩʪʴ ʧʘʧʝʨʦʚʦʾ ʢʦʧʽʾ ʥʝ ʤʦʞʝ ʜʘʪʠ ʙʫʜʴ-ʷʢʠʭ ʛʘʨʘʥʪʽʡ. ɺʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʜʦʚʦʜʠʪʴʩʷ ʰʫʢʘʪʠ ʽʥʰʽ ʤʝʪʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʩʧʨʘʚʞʥʦʩʪʽ 

ʜʦʢʫʤʝʥʪʘ. ʇʝʨʰʠʡ ï ʥʘʧʨʘʚʣʝʥʥʷ ʟʘʧʠʪʫ ʜʦ ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ. 

ɼʨʫʛʠʡ ï ʥʘʧʨʘʚʣʝʥʥʷ ʟʘʧʠʪʫ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ, ʷʢʠʡ ʚʠʜʘʚ ʜʦʢʫʤʝʥʪ. ʊʘʢʽ 

ʤʝʪʦʜʠ ʧʝʨʝʚʽʨʢʠ ʚʠʤʘʛʘʶʪʴ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʘʧʠʪʽʚ ʪʘ ʩʫʪʪʻʚʦʛʦ ʪʝʨʤʽʥʫ 

ʦʯʽʢʫʚʘʥʥʷ. 

ʉʬʦʨʤʦʚʘʥʠʡ ʨʷʜ ʧʨʦʙʣʝʤ ʧʦʩʣʫʞʠʚ ʚʽʜʧʨʘʚʥʦʶ ʪʦʯʢʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʚʠʢʣʶʯʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʬʘʣʴʩʠʬʽʢʘʮʽʾ ʦʩʚʽʪʥʽʭ ʜʦʢʫʤʝʥʪʽʚ ʽ 

ʩʧʨʦʩʪʠʪʴ ʨʦʙʦʪʫ ʟ ʥʠʤʠ. ʊʝʭʥʽʯʥʦ ʪʘʢʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʛʘʨʘʥʪʫʚʘʪʠ ʙʝʟʧʝʢʫ, 

ʥʝʧʽʜʨʦʙʣʝʥʽʩʪʴ ʽ ʥʝʟʤʽʥʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ. ʄʘʻ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ 

ʟʘʭʠʱʝʥʠʡ ʜʦʩʪʫʧ ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʦʧʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʧʨʘʚ ʜʦʩʪʫʧʫ ʜʦ 

ʜʦʢʫʤʝʥʪʽʚ ʚʽʜ ʚʣʘʩʥʠʢʽʚ ʩʘʤʠʭ ʜʦʢʫʤʝʥʪʽʚ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʣʝʛʢʫ 

ʤʽʛʨʘʮʽʶ ʥʘʷʚʥʦʾ ̔ ʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʜʘʥʽ ʦʩʚʽʪʥʽ ʜʦʢʫʤʝʥʪʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʙʫʜʴ-ʷʢʠʭ 

ʨʝʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʜʽʡ ʱʦʜʦ ʾʾ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʊʝʭʥʦʣʦʛʽʷ ʙʣʦʢʯʝʡʥ. ɻʦʣʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ ï 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʩʽ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ 

ʢʦʤʧôʁ ʪʝʨʘʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʨʝʻʩʪʨʫ ʚ ʤʝʨʝʞʽ. ʋ ʢʦʞʥʦʤʫ ʟ 

ʢʦʤʧôʁ ʪʝʨʽʚ ʫʯʘʩʥʠʢʽʚ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʯʘʩʪʠʥʘ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʙʣʦʢʽʚ 

ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ ʢʦʧʽʡ ʮʠʭ ʙʣʦʢʽʚ. ʊʘʢʠʡ ʧʨʠʥʮʠʧ ʨʦʙʠʪʴ ʩʠʩʪʝʤʫ ʧʨʘʢʪʠʯʥʦ 

ʥʝʚʨʘʟʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʙʣʦʢʠ ʟʘʭʠʱʘʶʪʴʩʷ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʤ 

ʩʧʦʩʦʙʦʤ. ʂʨʽʤ ʮʴʦʛʦ, ʪʝʭʥʦʣʦʛʽʷ ʙʣʦʢʯʝʡʥ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʟ ʦʜʥʦʟʥʘʯʥʦʶ 

ʪʘ ʛʘʨʘʥʪʦʚʘʥʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʘʚʪʦʨʘ ʟʘʚʜʷʢʠ ʤʝʭʘʥʽʟʤʫ ʛʘʤʘʥʮʽʚ. ʉʘʤʝ ʩʦʙʦʶ 

ʮʝ ʤʘʻ ʩʣʘʙʢʠʡ ʧʦʪʝʥʮʽʘʣ, ʘʜʞʝ ʬʦʨʤʘʣʴʥʦ, ʪʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʣʠʰʝ 

ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʙʫʜʴ-ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ ʙʫʣʘ ʟʘʢʨʽʧʣʝʥʘ ʩʘʤʝ ʟʘ ʢʦʥʢʨʝʪʥʠʤ 

ʫʯʘʩʥʠʢʦʤ ʙʣʦʢʯʝʡʥʫ. ɸʣʝ ʟʘʚʜʷʢʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘʤ ï ʢʦʤʧôʁ ʪʝʨʥʠʤ ʘʣʛʦʨʠʪʤʘʤ, 

ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʙʣʦʢʯʝʡʥʽ, ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʙʫʜʴ-ʷʢʫ ʣʦʛʽʢʫ ʜʣʷ ʜʦʩʪʫʧʫ, 

ʜʦʜʘʚʘʥʥʷ ʘʙʦ ʟʤʽʥʠ ʽʥʬʦʨʤʘʮʽʾ ʚ ʙʣʦʢʯʝʡʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʤʦʚʦʶ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʙʣʦʢʯʝʡʥ ʧʣʘʪʬʦʨʤʦʶ. ʃʦʛʽʢʘ ʧʦʚʝʜʽʥʢʠ, ʱʦ 

ʚʽʣʴʥʦ ʟʘʜʘʻʪʴʩʷ, ʜʦʟʚʦʣʷʻ ʢʝʨʫʚʘʪʠ ʧʦʣʽʪʠʢʦʶ ʟʜʽʡʩʥʝʥʥʷ ʪʨʘʥʟʘʢʮʽʡ ʚ ʩʠʩʪʝʤʽ ʽ 

ʨʽʚʥʝʤ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ [2]. ʋʩʝ ʮʝ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ 

ʟʘʚʜʘʥʥʷ, ʪʦʤʫ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʪʝʭʥʦʣʦʛʽʶ. ɯʩʥʫʻ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ open-source ʨʦʟʨʦʙʦʢ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʙʣʦʢʯʝʡʥ ʫ ʩʚʦʾ ʨʽʰʝʥʥʷ. ɻʣʦʙʘʣʴʥʦ ʾʭ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ ʪʠʧʠ: ʟ ʦʙʤʝʞʝʥʠʤ 

ʜʦʩʪʫʧʦʤ ʜʦ ʙʣʦʢʯʝʡʥʫ (ʧʨʠʚʘʪʥʽ) ʪʘ ʟ ʥʝʦʙʤʝʞʝʥʠʤ (ʧʫʙʣʽʯʥʽ). ʇʫʙʣʽʯʥʽ 

ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤʘʭ ʽʟ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ ʧʦʢʫʧʢʠ ʢʚʠʪʢʽʚ ʫ ʢʽʥʦ 
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ʤʦʞʝ ʙʫʪʠ ʫʩʧʽʰʥʦ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʧʫʙʣʽʯʥʽʡ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʽ. ɿʘʚʜʷʢʠ 

ʧʫʙʣʽʯʥʦʩʪʽ ʪʘʢʽ ʧʣʘʪʬʦʨʤʠ ʻ ʜʫʞʝ ʥʘʜʽʡʥʠʤʠ ʟ ʧʦʛʣʷʜʫ ʙʝʟʧʝʢʠ, ʪʘʢ ʷʢ ʩʪʘʪʠ 

ʫʯʘʩʥʠʢʦʤ ʙʣʦʢʯʝʡʥʫ ʪʘ ʯʠʪʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʡʦʛʦ ʙʣʦʢʘʭ ʤʦʞʝ ʢʦʞʝʥ, ʘʣʝ ʮʝ ʞ ʽ 

ʨʦʙʠʪʴ ʾʭ ʥʝʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʩʠʩʪʝʤ, ʱʦ ʟʙʝʨʽʛʘʶʪʴ ʫ ʩʦʙʽ ʧʨʠʚʘʪʥʫ 

ʽʥʬʦʨʤʘʮʽʶ [3]. ʊʦʤʫ ʥʘʷʚʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʦʩʚʽʪʥʽʭ ʜʦʢʫʤʝʥʪʽʚ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʧʨʠʚʘʪʥʠʭ ʙʣʦʢʯʝʡʥ-

ʧʣʘʪʬʦʨʤ. ɿʘ ʩʪʨʫʢʪʫʨʦʶ ʚʦʥʠ ʩʭʦʞʽ ʥʘ ʧʫʙʣʽʯʥʽ, ʘʣʝ ʫ ʥʠʭ ʽʩʥʫʻ ʧʨʦʮʝʩ 

ʨʝʻʩʪʨʘʮʽʾ ʫʯʘʩʥʠʢʽʚ ʤʝʨʝʞʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʜʦ ʩʠʩʪʝʤʠ ʣʠʰʝ 

ʨʝʘʣʴʥʦ ʽʩʥʫʶʯʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ. 

ʆʧʠʩ ʩʠʩʪʝʤʠ. ɺʩʽ ʦʩʚʽʪʥʽ ʫʩʪʘʥʦʚʠ ʚ ʩʠʩʪʝʤʽ ʦʙô̒ ʜʥʘʥʽ ʚ ʻʜʠʥʠʡ ʣʦʛʽʯʥʠʡ 

ʢʘʥʘʣ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʢʦʞʝʥ ʟ ʥʠʭ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʩʧʽʣʴʥʦʾ ʤʝʨʝʞʽ ʪʘ ʩʤʘʨʪ-

ʢʦʥʪʨʘʢʪʫ, ʱʦ ʧʨʘʮʶʻ ʚ ʮʽʡ ʤʝʨʝʞʽ. ʇʨʠ ʚʠʜʘʯʽ ʜʠʧʣʦʤʫ ʘʙʦ ʽʥʰʦʛʦ ʜʦʢʫʤʝʥʪʘ ʟ 

ʙʦʢʫ ʫʯʘʩʥʠʢʘ ʤʝʨʝʞʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʢʣʠʢ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʜʥʦʛʦ ʟ ʤʝʪʦʜʽʚ ʩʤʘʨʪ-

ʢʦʥʪʨʘʢʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʨʘʥʟʘʢʮʽʾ ʥʘ ʜʦʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʙʣʦʢʯʝʡʥ. ʎʷ ʪʨʘʥʟʘʢʮʽʷ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʚʩʽʤʘ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʤʝʨʝʞʽ ʽ ʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʙʽʣʴʰʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʩʭʚʘʣʠʪʴ ʾʾ, ʧʽʜʪʚʝʨʜʠʚʰʠ, ʱʦ ʚʦʥʘ ʤʽʩʪʠʪʴ 

ʣʠʰʝ ʢʦʨʝʢʪʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʟʘʧʠʩ ʧʨʦ ʚʠʜʘʯʫ ʜʦʢʫʤʝʥʪʘ ʧʦʪʨʘʧʣʷʻ ʚ ʙʣʦʢʯʝʡʥ ʮʽʻʾ 

ʤʝʨʝʞʽ.  

ɼʘʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʘ ʚ ʙʫʜʴ-ʷʢʽ ʦʩʚʽʪʥʽ ʫʩʪʘʥʦʚʠ, ʷʢʽ 

ʙʘʞʘʶʪʴ ʫʙʝʟʧʝʯʠʪʠ ʩʝʙʝ ʪʘ ʩʚʦʾʭ ʚʠʧʫʩʢʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʪʠ ʬʘʣʴʩʠʬʽʢʘʮʽʾ 

ʦʩʚʽʪʥʽʭ ʜʦʢʫʤʝʥʪʽʚ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʤʝʨʝʞʘ ʙʫʜʝ ʪʽʣʴʢʠ 

ʙʝʟʧʝʯʥʽʰʦʶ ʽ ʥʘʜʽʡʥʽʰʦʶ, ʚ ʩʠʣʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ ʙʣʦʢʯʝʡʥʘ, ʱʦ ʧʦʩʠʣʠʪʴ 

ʛʘʨʘʥʪʽʾ ʦʨʠʛʽʥʘʣʴʥʦʩʪʽ ʜʦʢʫʤʝʥʪʽʚ. ʇʦʜʘʣʴʰʠʡ ʚʝʢʪʦʨ ʨʦʟʚʠʪʢʫ ʤʦʞʝ ʙʫʪʠ 

ʩʧʨ̫ʤʦʚʘʥʠʡ ʥʘ ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʶ ʩʠʩʪʝʤʠ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʦʩʣʫʛ ʦʩʦʙʘʤ, ʟʘʮʽʢʘʚʣʝʥʠʤ ʚ ʘʥʘʣʽʟʽ ʥʘʷʚʥʦʾ ʫ ʩʠʩʪʝʤʽ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, 

ʨʦʙʦʪʦʜʘʚʮʽ ʟʤʦʞʫʪʴ, ʚʩʪʘʥʦʚʣʶʶʯʠ ʨʽʟʥʽ ʢʨʠʪʝʨʽʾ ʧʦʰʫʢʫ ʢʘʜʨʽʚ ʟʘ ʾʭ 

ʢʚʘʣʽʬʽʢʘʮʽʻʶ ʪʘ ʢʦʤʧʝʪʝʥʮʽʷʤʠ, ʦʪʨʠʤʫʚʘʪʠ ʢʦʥʪʘʢʪʥʽ ʜʘʥʽ ʪʘʢʠʭ ʣʶʜʝʡ, ʷʢʱʦ 

ʚʦʥʠ ʟʛʦʜʥʽ ʾʭ ʥʘʜʘʪʠ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʈɽɸʃɯɿɸʎɯɰ ʊɽʍʅʆʃʆɻɯʁ STREAM-ʆʉɺɯʊʀ ɼʃʗ 

ɼɯʊɽʁ ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ ɺ ʋʄʆɺɸʍ ɺɯʁʅʀ 

ʉʪʝʧʘʥʝʥʢʦ ʖʣʽʷ ʉʚʷʪʦʩʣʘʚʽʚʥʘ 
ʩʪʫʜʝʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ɼʦʰʢʽʣʴʥʘ ʦʩʚʽʪʘ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 

yulia_stepanenko@ukr.net, 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬʝʩʦʨ ʊ. ʄ. ɺʘʩʶʪʽʥʘ,  

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʧʦʯʘʣʦ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠʩʴ ʱʝ ʚ ʧʝʨʽʦʜ ʧʘʥʜʝʤʽʾ ʪʘ 

ʢʘʨʘʥʪʠʥʥʠʭ ʦʙʤʝʞʝʥʴ. ʅʠʥʽ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ ʧʦʰʠʨʝʥʝ ʥʘ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʊʝʧʝʨʽʰʥʻ ʥʘʚʯʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦ ʚʠʤʘʛʘʻ ʚʽʜ ʄʆʅ, 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʥʦʚʠʭ ʩʢʣʘʜʥʠʭ ʫʤʦʚ. ɺʘʞʣʠʚʦʶ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʚ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʦʩʥʦʚʥʠʭ ʢʣʶʯʦʚʠʭ 

ʪʘ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʚʝʙʩʝʨʚʽʩʠ, ʱʦ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʡ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ ʚ 

ʜʽʪʝʡ. ʐʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʫʣʠ ʪʝʭʥʦʣʦʛʽʾ STEM/STREM/STREAM-

ʦʩʚʽʪʠ [1]. ʊʦʤʫ ʪʝʤʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʘ çʆʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʡ STREAM-ʦʩʚʽʪʠ ʜʣʷ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠè. 

ʅʠʥʽ ʫ ʩʚʽʪʦʚʽʡ ʪʘ ʚʽʪʯʠʟʥʷʥʽʡ ʦʩʚʽʪʽ STEM ʧʨʦʜʦʚʞʫʻ ʥʘʙʠʨʘʪʠ 

ʧʦʧʫʣʷʨʥʽʩʪʴ. ɺʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʇʣʘʥʫ ʟʘʭʦʜʽʚ 

ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-

ʦʩʚʽʪʠ) ʜʦ 2027 ʨʦʢʫ [3], ʷʢʠʡ ʤʽʩʪʠʪʴ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟ ʧʠʪʘʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢ STEM-

ʦʩʚʽʪʠ, ʧʨʦʚʝʜʝʥʥʷ ʩʝʤʽʥʘʨʽʚ ʟ ʧʠʪʘʥʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʫʧʨʦʚʘʜʞʝʥʥʷ ʛʫʨʪʢʽʚ ʪʘ ʩʝʢʮʽʡ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʪʦʱʦ. ʉʫʯʘʩʥʝ ʟʘʥʷʪʪʷ ʪʘ ʫʨʦʢ ʟʘ ʪʝʭʥʦʣʦʛʽʷʤʠ STEM/STREM/STREAM-ʦʩʚʽʪʠ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʜʠʪʠʥʠ ʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʜʦʨʦʩʣʦʛʦ ʞʠʪʪʷ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʰʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʤʽʥʥʷ ʩʧʽʚʧʨʘʮʶʚʘʪʠ, ʚʯʠʪʠʩʴ ʥʘ ʩʚʦʾʭ 

ʧʦʤʠʣʢʘʭ ʪʘ ʾʭ ʚʠʧʨʘʚʣʷʪʠ [2]. 

ɸʥʘʣʽʟ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʩʚʽʜʯʠʪʴ, ʱʦ STREAM-ʦʩʚʽʪʘ ï ʮʝ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ 

ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʚ ʻʜʥʦʩʪʽ ʟ ʦʚʦʣʦʜʽʥʥʷʤ ʥʘʫʢʦʚʠʤʠ 

ʟʥʘʥʥʷʤʠ ʪʘ ʚʤʽʥʥʷʤʠ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ [4]. 

STREAM-ʦʩʚʽʪʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʪʘʢʽ ʛʘʣʫʟʽ ʷʢ ʧʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʾ, 

ʯʠʪʘʥʥʷ ʪʘ ʧʠʩʴʤʦ, ʽʥʞʝʥʝʨʽʷ, ʤʠʩʪʝʮʪʚʦ ʪʘ ʤʘʪʝʤʘʪʠʢʫ. ɸʣʴʪʝʨʥʘʪʠʚʥʘ ʧʨʦʛʨʘʤʘ 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ ʚ ʜʦʰʢʽʣʴʥʠʢʽʚ çSTREAM-ʦʩʚʽʪʘ, ʘʙʦ 

ʩʭʦʜʠʥʢʠ ʫ ɺʩʝʩʚʽʪè [4] ʟʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ ʜʠʪʠʥʠ, ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʫʩʽʭ 

ʩʬʝʨ ʞʠʪʪʷ, ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʠ ʪʘ 

ʟʘʚʜʘʥʴ ʧʨʦʛʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʪʝʛʨʘʮʽʡʥʠʡ ʪʘ ʤʽʞʧʨʝʜʤʝʪʥʽ ʧʽʜʭʦʜʠ, ʱʦ 

ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʽʥʪʝʛʨʘʮʽʾ, ʦʙô̒ ʜʥʘʥʥʷ, ʚʟʘʻʤʦʧʨʦʥʠʢʥʝʥʥʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ 

ʥʘʙʫʪʠʭ ʜʽʪʴʤʠ ʧʝʨʝʜʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʟʥʘʥʴ, ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʬʦʨʤʫʶʯʠ ʮʽʣʽʩʥʫ ʢʘʨʪʠʥʫ ɺʩʝʩʚʽʪʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʮʽʣʽʩʥʦʾ ʩʫʪʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ 

ʜʠʪʠʥʠ. ʆʩʥʦʚʦʶ ʜʣʷ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʟʘ ʪʝʭʥʦʣʦʛʽʷʤʠ STREAM-
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ʦʩʚʽʪʠ ʂ. ʂʨʫʪʽʡ ʚʚʘʞʘʻ ʩʧʨʷʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʩʘʤʝ ʽʥʪʝʛʨʘʮʽʡʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʥʘ ʨʦʟʚʠʪʦʢ ʩʝʥʩʦʨʥʠʭ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ 

ʜʠʪʠʥʠ [4]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ STREAM-ʦʩʚʽʪʠ ʚ ʟʘʢʣʘʜʘʭ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʚʠʤʘʛʘʻ ʚʽʜ 

ʧʝʜʘʛʦʛʽʚ ʤʘʡʩʪʝʨʥʦʩʪʽ, ʧʨʦʬʝʩʽʡʥʠʭ ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʦʨʤ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ STREAM-ʦʩʚʽʪʠ ʚ ɿɼʆ ʩʪʚʦʨʶʶʪʴʩʷ çʜʦʩʣʽʜʥʠʮʴʢʽ ʣʘʙʦʨʘʪʦʨʽʾè, ʘʙʦ 

STREAM-ʣʘʙʦʨʘʪʦʨʽʾ, ʚ ʷʢʠʭ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʱʦ 

ʜʦʧʦʤʘʛʘʶʪʴ ʜʽʪʷʤ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʨʦʟʰʠʨʶʚʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʷʚʠʱʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ, ʧʽʟʥʘʚʘʪʠ ʜʦʚʢʽʣʣʷ, ʜʽʟʥʘʚʘʪʠʩʴ ʧʨʦ ʟʥʘʯʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʷʚʠʱ ʪʘ ʧʨʦʮʝʩʽʚ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ ʪʦʱʦ.  

ɿʛʽʜʥʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʄʆʅ, ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚ ʟʘʢʣʘʜʽ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʠʩʪʘʥʮʽʡʥʦʾ ʪʘ ʟʤʽʰʘʥʦʾ ʬʦʨʤ. ʆʩʚʽʪʥʽʡ 

ʦʤʙʫʜʩʤʝʥ ʋʢʨʘʾʥʠ ʥʘʛʦʣʦʰʫʻ, ʱʦ ʫ ʙʝʟʧʝʯʥʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʟʘʢʣʘʜʠ 

ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʽ ʧʨʦʚʦʜʠʪʠ STREAM-ʦʩʚʽʪʫ ʦʬʣʘʡʥ, ʘʣʝ 

ʧʨʠ ʦʙʦʚô̫ ʟʢʦʚʽʡ ʫʤʦʚʽ, ʱʦ ʚ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʻ ʦʙʣʘʰʪʦʚʘʥʝ ʫʢʨʠʪʪʷ. 

ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ STREAM-ʦʩʚʽʪʠ ʧʽʜ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʨʝʢʦʤʝʥʜʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʚʝʙʩʝʨʚʽʩʠ ʷʢ Zoom ʪʘ Google Meet ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʦʥʣʘʡʥ-ʟʘʥʷʪʴ, Viber ï ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʚ ɿɼʆ ʟ ʙʘʪʴʢʘʤʠ 

ʚʠʭʦʚʘʥʮʽʚ, Facebook ̔  YouTube ʜʣʷ ʧʦʰʫʢʫ ʮʽʢʘʚʦʾ ʪʘ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʩʪʦʩʫʻʪʴʩʷ ʽʜʝʡ ʪʘ ʤʝʪʦʜʠʢ STREAM-ʦʩʚʽʪʠ. ʅʘʧʨʠʢʣʘʜ, ʙʣʦʛ ʂ. ʂʨʫʪʽʡ 

(URL: https://bit.ly/3EPKkZ5), ʢʘʥʘʣ ʥʘ YouTube ɯ. ʉʪʝʮʝʥʢʦ 

(URL: https://bit.ly/37EzJEw), ʩʪʦʨʽʥʢʘ ʥʘ ʬʝʡʩʙʫʮʽ çSTREAM-ʦʩʚʽʪʘ: ʜʦʩʚʽʜ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷè (URL: https://bit.ly/36OWYLr). ʇʽʜ ʯʘʩ ʦʥʣʘʡʥ-ʟʘʥʷʪʴ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʽʢʦʚʽ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʥʝ 

ʟʘʜʘʚʘʪʠ ʾʤ ʥʘʜʚʘʞʢʠʭ ʟʘʚʜʘʥʴ, ʧʨʦʚʦʜʠʪʠ ʟʘʥʷʪʪʷ ʥʝ ʙʽʣʴʰʝ ʯʘʩʫ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ʥʦʨʤʘʤʠ ʪʦʱʦ.  

ʂ. ʂʨʫʪʽʡ ʥʘʛʦʣʦʰʫʻ ʥʘ ʨʦʣʽ ʩʧʽʚʧʨʘʮʽ ʚʠʭʦʚʘʪʝʣʷ ʪʘ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʪʦʤʫ ʧʨʦʧʦʥʫʻ ʧʝʜʘʛʦʛʘʤ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʙʘʪʴʢʘʤʠ ʚʠʭʦʚʘʥʮʽʚ, ʛʦʪʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʘʪʴʢʘʤʠ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʽʟ 

ʥʠʤʠ ʟʚô̫ ʟʦʢ, ʜʦʧʦʤʘʛʘʪʠ ʦʨʛʘʥʽʟʫʚʘʪʠ çʜʠʪʷʯʠʡ ʩʘʜʦʢè ʚʜʦʤʘ ʥʘʜʩʠʣʘʪʠ ʾʤ 

ʙʣʦʢʦʚʦ-ʪʝʤʘʪʠʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʟʘ 

ʧʨʦʛʨʘʤʦʶ çSTREAM-ʦʩʚʽʪʘ, ʘʙʦ ʩʭʦʜʠʥʢʠ ʫ ɺʩʝʩʚʽʪè [4; 5]. ɺ ʧʨʦʛʨʘʤʽ ʪʘ 

ʧʣʘʥʫʚʘʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʩʷ ʥʝʦʙʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ 

ʙʘʪʴʢʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʥʷʪʴ ʟ ʜʽʪʴʤʠ, ʧʨʦʛʫʣʷʥʦʢ, ʜʦʩʣʽʜʽʚ, ʽʛʦʨ, ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʦʙʛʦʚʦʨʝʥʴ ʪʘ ʽʥʰʠʭ ʬʦʨʤ ʡ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʜʽʪʝʡ. ʊʘʢʦʞ ʂ. ʂʨʫʪʽʡ ʟʘʫʚʘʞʫʻ, ʱʦ 

ʽʥʬʦʨʤʘʮʽʷ ʥʘʜʘʻʪʴʩʷ ʙʘʪʴʢʘʤ, ʘ ʚʦʥʠ ʚʠʨʽʰʫʶʪʴ, ʫ ʷʢʠʡ ʯʘʩ ʽ ʢʦʣʠ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʾʾ ʜʽʪʷʤ, ʚʨʘʭʦʚʫʶʯʠ ʾʭʥʽʡ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʡ ʪʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ. 

ʈʦʟʛʣʷʥʫʚʰʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʽʜʝʡ STREAM-ʦʩʚʽʪʠ ʧʽʜ ʯʘʩ ʚʦʻʥʥʦʛʦ 

ʩʪʘʥʫ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫʤʦʚʠ ʚʦʻʥʥʦʛʦ ʯʘʩʫ ʩʪʘʚʣʷʪʴ ʥʦʚʽ ʩʢʣʘʜʥʽ 

ʫʤʦʚʠ ʧʝʨʝʜ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ, ʩʫʩʧʽʣʴʩʪʚʦʤ ʪʘ STREAM-ʦʩʚʽʪʦʶ. ʅʠʥʽ ʚʩʽʤ 

ʫʯʘʩʥʠʢʘʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʦʪʨʽʙʥʦ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ ʥʘʛʘʣʴʥʠʭ ʚʠʤʦʛ ʪʘ 

ʧʨʦʙʣʝʤ, ʰʫʢʘʪʠ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ, ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʦʚʽ 



ʉɽʂʎɯʗ: STEM-ʦʩʚʽʪʘ: ʰʣʷʭʠ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 

36 

ʤʝʪʦʜʠ, ʬʦʨʤʠ ʪʘ ʟʘʩʦʙʠ, ʷʢʽ ʟʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʥʘʚʯʘʥʥʷ ʮʽʢʘʚʠʤ ʡ ʜʦʩʪʫʧʥʠʤ ʜʣʷ 

ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. 
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ʆʩʪʘʥʥʽ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʩʪʨʽʤʢʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʨʝʬʦʨʤʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʱʦ ʤʘʻ ʟʘ ʤʝʪʫ ʬʦʨʤʫʚʘʥʥʷ ʚʩʝʙʽʯʥʦ-ʨʦʟʚʠʥʝʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ 

ʩʧʨʦʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʚʣʘʩʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʟʜʘʪʥʘ ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ ʪʘ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɯʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʥʠʣʠ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ, ʚʽʜʢʨʠʣʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʽ 

ʩʪʘʣʠ ʙʘʟʦʚʠʤ ʩʠʩʪʝʤʦʪʚʦʨʯʠʤ ʯʠʥʥʠʢʦʤ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʟʘʛʘʣʦʤ. 

ʆʧʠʨʘʶʯʠʩʴ ʜʦʩʚʽʜ ʫʩʧʽʰʥʠʭ ʩʠʩʪʝʤ ʦʩʚʽʪʠ ʽʥʰʠʭ ʢʨʘʾʥ, ʚ ʋʢʨʘʾʥʽ ʧʦʯʘʣʠ 

ʨʝʬʦʨʤʘʮʽʶ ʦʩʚʽʪʠ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʛʦ ʉʪʘʥʜʘʨʪʫ ʟʘʛʘʣʴʥʦʾ ʦʩʚʽʪʠ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʪʘ ʧʽʜʨʫʯʥʠʢʽʚ. ɸ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʧʠʪʘʥʴ ʦʩʚʽʪʠ ʧʦʩʪʘʻ ʚʠʭʦʚʘʥʥʷ ʨʦʟʫʤʦʚʦ ʟʜʽʙʥʠʭ ʪʘ ʦʙʜʘʨʦʚʘʥʠʭ ʛʨʦʤʘʜʷʥ 

ʜʝʨʞʘʚʠ. ɯʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʮʽʣʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ STEM-ʦʩʚʽʪʫ.   

ʈʦʟʚʠʪʦʢ STEM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʤʘʡʜʘʥʯʠʢʽʚ, ʪʝʭʥʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʮʝʥʪʨʽʚ ʨʦʙʦʪʦʪʝʭʥʽʢʠ, IT-

ʣʘʙʦʨʘʪʦʨʽʡ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʾʭ ʦʩʥʘʱʝʥʥʷ ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ [2]. 

ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʜʣʷ 75% ʧʨʦʬʝʩʽʡ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʚʠʥʠʢʘʶʪʴ ʪʘ 

ʨʦʟʚʠʚʘʶʪʴʩʷ, ʙʫʜʝ ʧʦʪʨʽʙʥʝ ʚʦʣʦʜʽʥʥʷ ʥʘʚʠʯʢʘʤʠ STEM [1]. STEM- ʦʩʚʽʪʘ ʜʘʻ 
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ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʝʬʝʢʪʠʚʥʽʰʠʤ, ʩʧʦʥʫʢʘʻ ʜʦ ʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʷ, ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ ʪʘ ɯʊ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ.  

ɿʙʽʣʴʰʝʥʥʷ ʨʦʣʽ STEM-ʦʩʚʽʪʠ ʟʫʤʦʚʣʝʥʘ ʧʽʜʚʠʱʝʥʥʷʤ ʽʥʪʝʨʝʩʫ ʤʦʣʦʜʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʜʦ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚʠʪʦʢ ʪʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʟʘʧʠʪʦʤ 

ʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ.  
ɺʝʣʠʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʧʠʪʘʥʥʽ ʚʠʨʦʙʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ,  LEGO- ʪʝʭʥʦʣʦʛʽʡ. ɺʦʥʠ 

ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʦʾ ʫʷʚʠ, ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʪʘ ʚʠʥʘʭʽʜʥʠʮʴʢʠʭ ʥʘʚʠʢʽʚ. ʋ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ʩʫʯʘʩʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ 

ʰʢʦʣʠ ʮʝ ʧʦʥʷʪʪʷ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ LEGO Education ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʽʡ 

ʽʥʪʝʛʨʘʮʽʾ ʧʨʝʜʤʝʪʽʚ, ʘ ʨʦʙʦʪʦʪʝʭʥʽʢʘ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʪʘʣʠ ʤʝʭʘʥʽʟʤʦʤ ʽʟ 

ʨʝʘʣʽʟʘʮʽʾ STEM-ʦʩʚʽʪʠ [3].  

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʻ 

ʩʦʮʽʘʣʴʥʝ ʟʘʤʦʚʣʝʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ: ʩʬʦʨʤʫʚʘʪʠ ʚʩʝʩʪʦʨʦʥʥʴʦ ʨʦʟʚʠʥʝʥʫ 

ʦʩʦʙʠʩʪʽʩʪʴ, ʷʢʘ ʩʘʤʦʩʪʽʡʥʦ ʩʧʨʦʤʦʞʥʘ ʩʪʘʚʠʪʠ ʧʝʨʝʜ ʩʦʙʦʶ ʮʽʣʽ, ʨʝʘʣʽʟʦʚʫʚʘʪʠ 

ʾʭ, ʦʮʽʥʶʚʘʪʠ ʩʚʦʾ ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʚʯʘʥʥʷ ʨʦʙʦʪʦʪʝʭʥʽʮʽ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʶ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʽ STEM-

ʧʨʝʜʤʝʪʽʚ. ʌʘʭʽʚʮʽ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʟʥʘʥʥʷʤʠ ʚ ʮʽʡ ʛʘʣʫʟʽ, ʜʫʞʝ ʟʘʪʨʝʙʫʚʘʥʽ.  

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʥʘʚʯʘʥʥʽ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʻ 

ʤʝʪʦʜ ʧʨʦʝʢʪʽʚ. ʇʨʦ ʡʦʛʦ ʚʘʞʣʠʚʽʩʪʴ ʡʜʝ ʤʦʚʘ ʫ çʄʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ 

ʱʦʜʦ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʪʘ ʧʦʟʘʰʢʽʣʴʥʦʾ  ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ 

ʫ  2021-2022 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽè [4].  

ʇʽʜ ʧʨʦʝʢʪʦʤ ʨʦʟʫʤʽʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʩʠʪʫʘʮʽʡ, ʫ ʷʢʠʭ 

ʫʯʥʽʚ ʩʪʘʚʠʪʴ ʽ ʚʠʨʽʰʫʻ ʩʚʦʾ ʟʘʚʜʘʥʥʷ, ʽ ʪʝʭʥʦʣʦʛʽʶ ʩʫʧʨʦʚʦʜʫ ʩʘʤʦʩʪʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ.   

ɼʣʷ ʝʬʝʢʪʠʚʥʽʰʦʾ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʘʤʠ, ʫʯʥʷʤ ʧʨʦʧʦʥʫʶʪʴʩʷ ʪʘʢ ʟʚʘʥʽ 

çʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠè ʘʙʦ ʥʘʚʯʘʣʴʥʽ ʥʘʙʦʨʠ, ʷʢʠʤʠ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚ 

ʥʘʚʯʘʥʥʽ. ʊʘʢʽ ʥʘʙʦʨʠ ʩʪʚʦʨʝʥʽ ʜʣʷ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʟʦʢʨʝʤʘ ʽ ʜʣʷ ʩʪʘʨʰʠʭ.  

ʇʨʦʛʨʘʤʫʶʯʠ ʨʦʙʦʪʘ, ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʻ ʚʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ 

VEX ʪʘʢʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʻ GO, IQ ʪʘ V5, ʘ ʫ LEGO - Spike, WeDo 2.0 ʪʘ 

Mindstorms EV3 [5]. ʅʘʧʨʠʢʣʘʜ, ʥʘʙʦʨʠ Mindstorms EV3 ï ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʘʨʰʠʤ 

ʫʯʥʷʤ ʪʘ ʩʪʫʜʝʥʪʘʤ ʦʩʚʦʶʚʘʪʠ ʦʩʥʦʚʠ ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʽʥʞʝʥʝʨʽʾ ʪʘ 

3D-ʤʦʜʝʣʶʚʘʥʥʷ.  

ɺ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ ʰʠʨʦʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʣʠ ʥʘʚʯʘʣʴʥʽ ʥʘʙʦʨʠ LEGO ʪʘ 

VEX Robotics. ʋ ʥʘʙʦʨʘʭ ʻ ʨ̔ ʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʙʘʣʢʠ, ʧʣʘʩʪʠʥʠ, ʧʣʠʪʢʠ ʪʘ 

ʽʥ. ɺʦʥʠ ʟô̒ ʜʥʫʶʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʰʪʠʬʪʽʚ, ʢʦʥʝʢʪʦʨʽʚ ʪʘ ʰʧʠʣʴʦʢ. ɯʩʥʫʶʪʴ 

ʪʘʢʦʞ ʽ ʤʝʪʘʣʝʚʽ ʜʝʪʘʣʽ (ʰʘʡʙʠ, ʛʘʡʢʠ, ʨʦʟʧʽʨʢʠ ʪʘ ʽʥ.), ʱʦ ʢʨʘʱʝ ʧʽʜʽʡʜʫʪʴ ʜʣʷ 

ʨʦʙʦʪʠ ʫ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ. 

ʋ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʫʯʥʷʤ ʥʘʜʘʥʽ ʢʦʥʩʪʨʫʢʪʦʨʠ, ʦʩʥʘʱʝʥʽ ʤʽʢʨʦʧʨʦʮʝʩʦʨʦʤ, 

ʪʘ ʥʘʙʦʨʘʤʠ ʜʘʪʯʠʢʽʚ. ɿ ʾʭʥʴʦʶ ʜʦʧʦʤʦʛʦʶ ʰʢʦʣʷʨ ʤʦʞʝ ʟʘʧʨʦʛʨʘʤʫʚʘʪʠ ʨʦʙʦʪʘ, 

ʱʦ ʚʠʢʦʥʫʻ ʧʝʚʥʽ ʬʫʥʢʮʽʾ.  
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʽ ʰʢʽʣʴʥʽ ʥʘʙʦʨʠ ʥʘ ʦʩʥʦʚʽ ʢʦʥʩʪʨʫʢʪʦʨʘ LEGO, 

ʟʜʝʙʽʣʴʰʦʛʦ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʨʦʙʦʪʫ ʚ ʛʨʫʧʘʭ. ʊʦʤʫ, ʫʯʥʽ ʚʯʘʪʴʩʷ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʚ 

ʢʦʤʘʥʜʽ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʯʘʩʪʠʥʫ 

ʩʧʽʣʴʥʦʛʦ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʟʘ ʢʦʥʩʪʨʫʢʮʽʶ ʨʦʙʦʪʘ ʻ ʡʦʛʦ ʧʨʦʛʨʘʤʥʘ ʨʦʟʨʦʙʢʘ. 

ʅʝʦʙʭʽʜʥʦ ʧʨʦʜʫʤʘʪʠ ʚʩʽ ʜʝʪʘʣʽ ʪʘ ʟʘʧʨʦʛʨʘʤʫʚʘʪʠ ʟʚô̫ ʟʦʢ ʤʽʞ ʫʩʽʤʘ ʝʣʝʤʝʥʪʘʤʠ 

ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʙʦʪʘ, ʱʦʙ ʚʽʥ ʚʠʢʦʥʫʚʘʚ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ. ʊʦʤʫ ʫ  ʧʨʦʮʝʩʽ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʣʽʜ ʘʢʮʝʥʪʫʚʘʪʠʩʷ ʥʘ ʪʦʤʫ, ʱʦʙ ʩʪʚʦʨʝʥʽ ʤʦʜʝʣʽ ʧʨʘʮʶʚʘʣʠ, ʽ 

ʚʽʜʧʦʚʽʜʘʣʠ ʪʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʧʦʩʪʘʚʣʝʥʽ ʧʝʨʝʜ ʫʯʥʷʤʠ.  

ɺʠʚʯʘʶʯʠ ʨʦʙʦʪʦʪʝʭʥʽʢʫ, ʻ ʧʦʜʘʣʴʰʘ ʧʝʨʩʧʝʢʪʠʢʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ 

ʢʦʤʘʥʜʠ ʪʘ ʧʦʜʘʣʴʰʘ ʫʯʘʩʪʴ ʫ ʤʽʩʴʢʠʭ, ʨʝʛʽʦʥʘʣʴʥʠʭ, ʟʘʛʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʭ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʦʣʽʤʧʽʘʜʘʭ ʟ ʨʦʙʦʪʦʪʝʭʥʽʢʠ. ʅʘʧʨʠʢʣʘʜ, ʆʣʽʤʧʽʘʜʘ ʟ ʨʦʙʦʪʦʪʝʭʥʽʢʠ 

ʟʘ ʧʨʘʚʠʣʘʤʠ WRO ʘʙʦ FIRST LEGO League, ʜʝ ʫʢʨʘʾʥʩʴʢʽ ʫʯʘʩʥʠʢʠ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ. 

STEM-ʦʩʚʽʪʘ ʻ ʪʽʻʶ ʩʭʦʜʠʥʢʦʶ, ɦ ʦ ʦʙô̒ ʜʥʫʻ ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʫ 

ʨʝʘʣʽʟʘʮʽʶ ʣʶʜʠʥʠ ʚ ʢʘʨô̒ ʨʥʦʤʫ ʧʣʘʥʽ. ʎʝ ʢʨʦʢ ʫ ʤʘʡʙʫʪʥʻ, ʜʝ ʙʫʜʫʪʴ ʟʘʪʨʝʙʫʚʘʥʽ 

ʧʽʜʛʦʪʦʚʣʝʥʽ ʪʘ ʚʩʝʙʽʯʥʦ-ʨʦʟʚʠʥʝʥʽ ʩʧʝʮʽʘʣʽʩʪʠ, ʷʢʽ ʤʘʶʪʴ ʛʨʫʥʪʦʚʥʽ ʟʥʘʥʥʷ ʟ 

ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʛʘʣʫʟʝʡ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʽʥʞʝʥʝʨʽʾ, ʪʝʭʥʦʣʦʛʽʾ, ʤʘʪʝʤʘʪʠʢʠ 

ʪʦʱʦ [5].  ɸ ʚʠʚʯʝʥʥʷ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ïʮʝ ʰʣʷʭ ʰʢʦʣʷʨʽʚ ʜʦ ʫʩʧʽʰʥʦʛʦ ʞʠʪʪʷ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. 
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ʇɯɼɻʆʊʆɺʂɸ ʄɸʁɹʋʊʅɯʍ ʋʏʀʊɽʃɯɺ ʊɽʍʅʆʃʆɻɯʁ ɼʆ 

ʇʈʆɭʂʊʋɺɸʅʅʗ ɺʀʈʆɹʋ ɿɸʉʆɹɸʄʀ ʎʀʌʈʆɺʀʍ ʊɽʍʅʆʃʆɻɯʁ ɯ 

ɺʀɻʆʊʆɺʃɽʅʅʗ ʅɸ ɺɽʈʉʊɸʊɸʍ ɿ ʎʀʌʈʆɺʀʄ ʇʈʆɻʈɸʄʅʀʄ 

ʂɽʈʋɺɸʅʅʗʄ 
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ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ʉʭʘʙ ɼʤʠʪʨʦ ɸʥʜʨʽʡʦʚʠʯ 
ʤʘʛʽʩʪʨʘʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʊʨʫʜʦʚʝ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ) 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

dimashab2@gmail.com 

ɺ ʫʤʦʚʘʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʧʦʩʪʽʡʥʦ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʪʘ 

ʩʪʚʦʨʶʻʪʴʩʷ ʥʦʚʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ (ʚʠʨʦʙʽʚ) ʟ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʋ ʚʠʨʦʙʥʠʮʪʚʽ, ʚʩʝ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʫʚʘʶʪʴ ʚʝʨʩʪʘʪʠ ʟ ʮʠʬʨʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ (ʎʇʂ). 

ɿʘʧʦʪʨʝʙʦʚʘʥʽʩʪʴ ʪʘʢʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʚʘʛʦʤʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʚʝʨʩʪʘʪʘʤʠ. ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʨʩʪʘʪʽʚ ʟ ʎʇʂ 

ʟʘʙʝʟʧʝʯʫʻ [1; 4]: ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʢʠ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʫ 1,5ï5 ʨʘʟʽʚ; ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʯʠʩʪʦʪʠ ʦʙʨʦʙʢʠ; 

ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʣʶʜʩʴʢʽ ʨʝʩʫʨʩʠ ï ʦʜʠʥ ʦʧʝʨʘʪʦʨ ʤʦʞʝ ʦʙʩʣʫʛʦʚʫʚʘʪʠ 

ʦʜʥʦʯʘʩʥʦ 2ï4 ʚʝʨʩʪʘʪʘ ʙʝʟ ʚʪʨʘʪʠ ʷʢʦʩʪʽ ʨʦʙʦʪʠ; ʦʙʨʦʙʢʫ ʩʢʣʘʜʥʠʭ ʢʨʠʚʦʣʽʥʽʡʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʧʽʨʽʚ ʽ ʨʦʟʤʽʪʦʢ, ʧʨʦʚʝʜʝʥʥʽ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʛʽʥʥʠʭ ʨʦʙʽʪ; ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ ʢʦʥʪʨʦʣʴ ʜʝʪʘʣʽ ʽ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʚʝʨʩʪʘʪʘ ʪʦʱʦ. 

ɿʘʛʘʣʦʤ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ 

ʧʨʦʪʦʪʠʧʘʤʠ ʚʝʨʩʪʘʪʠ ʟ ʎʇʂ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʡ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʫ ʚʠʛʦʪʦʚʣʝʥʽ ʚʠʨʦʙʽʚ (ʜʝʪʘʣʝʡ). 

ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝ ʟʘʟʥʘʯʝʥʦʛʦ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʽʩʥʫʻ 

ʙʝʟʧʦʩʝʨʝʜʥʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ, ʷʢ ʦʜʥʫ ʟ ʩʢʣʘʜʦʚʠʭ, ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʪʝʭʥʦʣʦʛʽʡ ʜʦ ʨʦʙʦʪʠ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʎʇʂ. ʊʘʢʘ ʧʽʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʽʚ 

ʟʘʙʝʟʧʝʯʠʪʴ ʛʥʫʯʢʽʩʪʴ ʫ ʚʠʛʦʪʦʚʣʝʥʽ ʚʠʨʦʙʽʚ (ʜʝʪʘʣʝʡ) ʪʘ ʧʦʜʘʣʴʰʽʡ ʾʭʥʽʡ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚʯʠʪʝʣʽ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠ 

ʚʤʽʥʥʷ ʚ ʫʯʥʽʚ ʥʝ ʣʠʰʝ ʚʠʛʦʪʦʚʣʷʪʠ ʚʠʨʦʙʠ (ʜʝʪʘʣʽ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʡ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ, ʘʣʝ ʡ ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʣʷ ʚʝʨʩʪʘʪʽʚ ʟ 

ʎʇʂ. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʚʝʨʩʪʘʪʘʤʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ 

(ʜʝʪʘʣʝʡ) ʥʘ ʫʩʪʘʪʢʫʚʘʥʥʽ ʟ ʎʇʂ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʟʦʢʨʝʤʘ: 

ʥʝʦʙʭʽʜʥʽʩʪʴ, ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʟ ʥʠʭ, ʢʨʝʩʣʝʥʠʢʽʚ ʜʝʪʘʣʝʡ (ʚʠʨʦʙʽʚ) ʫ ʮʠʬʨʦʚʦʤʫ 

ʬʦʨʤʘʪʽ; ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʨʩʪʘʪʘ ʟ ʎʇʂ 

ʪʘ ʽʥ. ʉʘʤʝ ʪʦʤʫ, ʪʘʢʘ ʧʽʜʛʦʪʦʚʢʘ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʷʢ ʚʤʽʥʥʷ ʚʠʢʦʥʫʚʘʪʠ 
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ʢʨʝʩʣʝʥʠʢʠ ʫ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʦʛʨʘʤʘʭ ʪʘʢ ʽ ʚʤʽʥʥʷ ʟʜʽʡʩʥʶʚʘʥʥʷ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʚʝʨʩʪʘʪʘ ʟ ʡʦʛʦ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. 

ʋ ʊʝʨʥʦʧʽʣʴʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ (ʊʅʇʋ) ʧʝʚʥʦʶ ʤʽʨʦʶ ʪʘʢʘ ʧʽʜʛʦʪʦʚʢʘ ʚʞʝ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʷʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʧʦʩʪʫʧʘʣʠ ʥʘ ʦʩʥʦʚʽ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ (1-ʡ ʢʫʨʩ), ʪʘʢ ʽ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ, ʷʢʽ ʙʫʣʠ ʟʘʨʘʭʦʚʘʥʠʤʠ ʥʘ ʙʘʟʽ 

ʤʦʣʦʜʰʦʛʦ ʙʘʢʘʣʘʚʨʘ (2-ʡ ʢʫʨʩ) [2]. ʊʘʢ ɻ. ɻʘʚʨʠʱʘʢ ʽ ɸ. ʋʨʫʩʴʢʠʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʦʛʦ ʟʘʚʜʘʥʥʷ (ɯʅɼɿ) ʫ ʧʨʦʮʝʩʽ 

ʦʚʦʣʦʜʽʥʥʷ ʜʠʩʮʠʧʣʽʥʦʶ çʅʘʨʠʩʥʘ ʛʝʦʤʝʪʨʽʷ, ʢʨʝʩʣʝʥʥʷ ʽ ʢʦʤʧôʁ ʪʝʨʥʘ ʛʨʘʬʽʢʘè 

ʩʪʫʜʝʥʪʘʤʠ 1-ʛʦ ʢʫʨʩʫ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ɯʅɼɿ ʻ ʚʠʢʦʥʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʚ 

ʦʜʥʽʡ ʟ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ (ʉɸʇʈ) ï

 ʂʆʄʇɸʉ-3D. ɼʣʷ ʟʜʦʙʫʚʘʯʽʚ, ʷʢʽ ʙʫʣʠ ʟʘʨʘʭʦʚʘʥʠʤʠ ʥʘ ʙʘʟʽ ʤʦʣʦʜʰʦʛʦ 

ʙʘʢʘʣʘʚʨʘ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʥʘʥʥʷ ɯʅɼɿ ʧʨʠ ʦʚʦʣʦʜʽʥʥʽ ʥʠʤʠ ʜʠʩʮʠʧʣʽʥʦʶ 

çʂʦʤʧôʁ ʪʝʨʥʘ ʛʨʘʬʽʢʘ ʪʘ ʤʫʣʴʪʠʤʝʜʽʘè. ɺʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʣʠʰʝ ʫ ʪʦʤʫ, ʱʦ 

ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʢʨʝʩʣʝʥʠʢ ʜʝʪʘʣʝʡ (ʚʠʨʦʙʫ) ʫ ʧʨʦʛʨʘʤʽ ʚʝʢʪʦʨʥʦʾ ʛʨʘʬʽʢʠ ï

 CorellDraw. 

ʄʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʥʘʥʥʷ ɯʅɼɿ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʫ 

ʩʪʫʜʝʥʪʽʚ ʚʠʢʦʥʫʚʘʪʠ ʢʨʝʩʣʝʥʠʢʠ ʚ ʦʜʥʽʡ ʟ ʛʨʘʬʽʯʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʽ 

ʨʦʟʫʤʽʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʦʩʦʙʣʠʚʦʩʪ ̔ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʫ (ʜʝʪʘʣʝʡ) ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ 

ʎʇʂ. ɼʦʜʘʪʢʦʚʦʶ ʧʝʨʝʚʘʛʦʶ ʜʘʥʦʛʦ ɯʅɼɿ ̒  ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʦʚʠʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʜʝʪʘʣʝʡ ʚʠʨʦʙʫ ʥʘ ʣʘʟʝʨʥʦ-ʛʨʘʚʽʨʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ʟ ʢʨʝʩʣʝʥʠʢʽʚ ʷʢʠʭ ʚʦʥʠ 

ʚʠʢʦʥʫʚʘʣʠ. 

ʆʢʨʽʤ ʪʦʛʦ, ʤʘʡʙʫʪʥʽ ʫʯʠʪʝʣʽ ʪʝʭʥʦʣʦʛʽʡ ʦʚʦʣʦʜʽʚʘʶʪʴ ʟʥʘʥʥʷʤʠ ʡ ʫʤʽʥʥʷʤʠ 

ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʬʨʝʟʝʨʥʦ-ʛʨʘʚʽʨʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ʟ ʎʇʂ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʥʘ 

ʥʴʦʤʫ. ʇʨʦʪʝ, ʚʦʥʘ ʨʦʟʨʘʭʦʚʘʥʘ ʣʠʰʝ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʟʜʦʙʫʚʘʶʪʴ ʜʨʫʛʠʡ 

(ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʨʽʚʝʥ ɹʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 014.10 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʊʨʫʜʦʚʝ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ). ʊʦʤʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʪʘʢʘ ʧʽʜʛʦʪʦʚʢʘ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʘ ̔ ʜʣ ̫ʟʜʦʙʫʚʘʯʽʚ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ.  

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʪʝʭʥʦʣʦʛʽʡ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʎʇʂ ʜʣ ̫ʟʜʦʙʫʚʘʯʽʚ ʧʝʨʰʦʛʦ 

(ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʦʮʽʣʴʥʦ ʧʝʨʝʜʙʘʯʠʪʠ: 

ï ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʩʫʢʫʧʥʽʩʪʶ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʦʛʨʘʤ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤ 

ʉɸʇʈ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʢʨʝʩʣʝʥʠʢ (ʨʠʩʫʥʢʠ) ʽ ʟʙʝʨʽʛʘʪʠ (ʝʢʩʧʦʨʪʫʚʘʪʠ) 

ʫ ʬʦʨʤʘʪ ̔.dxf (.ai, .cdr). ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʛʥʫʯʢʽʩʪʴ ʫ ʚʠʢʦʥʘʥʥ ̔

ʢʨʝʩʣʝʥʠʢʽʚ (ʨʠʩʫʥʢʽʚ) ʜʝʪʘʣʝʡ (ʚʠʨʦʙʽʚ). ʅʘʧʨʠʢʣʘʜ, ʩʪʫʜʝʥʪʠ, ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ, ʤʦʞʫʪʴ ʦʚʦʣʦʜʽʚʘʪʠ ʣʠʰʝ ʦʜʥʽʻʶ ʟ ʛʨʘʬʽʯʥʠʭ ʧʨʦʛʨʘʤ ʘʙʦ ʞ ʧʨʦʛʨʘʤ 

ʉɸʇʈ. ʊʦʜʽ ʷʢ ʫ ʧʦʟʘʘʫʜʠʪʦʨʥʠʡ ʯʘʩ ʚʦʥʠ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʚʠʚʯʘʪʠ ʽʥʰʽ. ʋ 

ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʨʝʩʣʝʥʠʢʘ (ʨʠʩʫʥʢʘ) ʚʦʥʠ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʘʤʝ ʪʫ ʧʨʦʛʨʘʤʫ ʫ ʷʢʽʡ ʾʤ ʟʨʫʯʥʽʰʝ ʘʙʦ ʞ ʜʦʩʢʦʥʘʣʽʰʝ 

ʚʦʣʦʜʽʶʪʴ;  

ï ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʧʝʨʝʣʽʢʦʤ ʛʨʘʬʽʯʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʘʜʘʧʪʘʮʽʶ ʨʠʩʫʥʢʽʚ ʪʘ ʾʭ ʢʦʨʝʛʫʚʘʥʥʷ ʽʟ 

ʟʘʧʦʟʠʯʝʥʠʭ ʫ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ. ʄʘʡʙʫʪʥʽ ʫʯʠʪʝʣʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʨʦʟʫʤʽʥʥʷ, ʱʦ ʥʝ 

ʚʩʽ ʢʨʝʩʣʝʥʠʢʠ (ʨʠʩʫʥʢʠ) ʜʝʪʘʣʝʡ (ʚʠʨʦʙʽʚ) ʻ ʜʦʮʽʣʴʥʠʤ ʚʠʢʦʥʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ 
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ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʎʇʂ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʩʪʽʰʝ ʘʜʘʧʪʫʚʘʪʠ 

ʘʙʦ ʞ ʚʠʜʦʟʤʽʥʠʪʠ ʽʟ ʟʘʧʦʟʠʯʝʥʠʭ ʫ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ;  

ï ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʟʜʽʡʩʥʶʚʘʪʠ ʘʜʘʧʪʘʮʽʶ ʨʠʩʫʥʢʽʚ ʟʘʧʦʟʠʯʝʥʠʭ ʫ ʤʝʨʝʞʽ 

ʽʥʪʝʨʥʝʪ ʽ ʟʘ ʧʦʪʨʝʙʠ ʧʝʨʝʨʦʙʣʷʪʠ ʚ ʦʜʥʽʡ ʟ ʛʨʘʬʽʯʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʦʛʨʘʤ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʜʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʨʩʪʘʪʽʚ ʟ ʎʇʂ; 

ï ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʡ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʨʦʙʢʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʫ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʎʇʂ. ʗʢ ʟʘʟʥʘʯʘʻ 

ɸ. ʋʨʫʩʴʢʠʡ [3], ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʫ 

(ʜʝʪʘʣʝʡ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʨʩʪʘʪʽʚ ʟ ʎʇʂ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ ʡ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʨʦʟʨʦʙʣʷʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʚʠʨʦʙʫ (ʜʝʪʘʣʝʡ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʚʝʨʩʪʘʪʘʤʠ ʟ ʎʇʂ ʡ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ, ʘ ʪʘʢʦʞ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʥʴ ʡ ʫʤʽʥʴ ʚʠʛʦʪʦʚʣʷʪʠ ʚʠʨʦʙʠ (ʜʝʪʘʣʽ) ʥʘ ʬʨʝʟʝʨʥʦ-

ʛʨʘʚʽʨʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ʟ ʎʇʂ. ʎʝ ʧʝʨʝʜʙʘʯʘʪʠʤʝ: ʟʜʽʡʩʥʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ 

ʚʝʨʩʪʘʪʘ ʜʦ ʨʦʙʦʪʠ, ʟʘʜʘʥʥ ̫ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʢʠ, ʧʽʜʙʽʨ ̔  ʬʽʢʩʫʚʘʥʥ ̫ʨʽʟʘʣʴʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ; ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʙʥʦʛʦ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ, ʢʦʥʪʨʦʣ ɹ̫ʢʦʩʪ̔ ʪʦʱʦ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʦʮʽʣʴʥʦ ʥʝ ʦʙʤʝʞʫʚʘʪʠʩʴ ʣʠʰʝ ʧʽʜʛʦʪʦʚʢʦʶ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ʨʦʙʦʪʠ ʥʘ ʬʨʝʟʝʨʥʦ-ʛʨʘʚʽʨʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ʟ ʎʇʂ. ʋʚʘʛʘ 

ʘʢʮʝʥʪʫʻʪʴʩʷ ʥʘ ʜʘʥʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʽ ʣʠʰʝ ʟ ʧʦʟʠʮʽʾ ʡʦʛʦ ʥʘʷʚʥʦʩʪʽ ʫ ʊʅʇʋ ʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʻʢʪʫʚʘʪʠ ʽ ʚʠʛʦʪʦʚʣʷʪʠ ʚʠʨʦʙʠ (ʜʝʪʘʣʽ) ʥʘ ʜʘʥʦʤʫ ʚʝʨʩʪʘʪʽ. ɹʝʨʫʯʠ 

ʜʦ ʫʚʘʛʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʝʨʩʪʘʪʽʚ ʟ ʎʇʂ, ʪʘʢʫ ʧʽʜʛʦʪʦʚʢʫ ʪʘʢʦʞ ʜʦʮʽʣʴʥʦ 

ʧʝʨʝʜʙʘʯʠʪʠ ʽ ʥʘ ʽʥʰʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʽ ʟ ʎʇʂ, ʟʦʢʨʝʤʘ: ʣʘʟʝʨʥʦ-ʛʨʘʚʽʨʫʚʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ, ʚʠʰʠʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ, ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʪʘ ʽʥ.  

ʆʪʞʝ, ʚ ʫʤʦʚʘʭ ʜʝʜʘʣʽ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ  ̔ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʚʝʨʩʪʘʪʽʚ ʟ ʎʇʂ ̔ ʩʥʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʪʝʭʥʦʣʦʛʽʡ ʜʦ ʨʦʙʦʪʠ ʟ ʥʠʤʠ. ɺʦʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʢʦʤʧʣʝʢʩʥʦʶ ʽ ʧʝʨʝʜʙʘʯʘʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʢʨʝʩʣʝʥʠʢʽʚ ʜʝʪʘʣʝʡ (ʚʠʨʦʙʽʚ) ʫ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʧʨʦʛʨʘʤʘʭ ʜʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʎʇʂ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʩʪʫʜʝʥʪʘʤ 

ʙʫʪʠ ʙʽʣʴʰ ʛʥʫʯʢʠʤʠ ʷʢ ʫ ʚʠʛʦʪʦʚʣʝʥʽ ʚʠʨʦʙʽʚ (ʜʝʪʘʣʝʡ) ʪʘʢ ʽ ʫ ʾʭʥʽʡ ʧʦʜʘʣʴʰʽʡ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɺʝʨʩʪʘʪʠ ʟ ʯʠʩʣʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ (ʏʇʂ). ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ. 

URL: https://uabooks.top/2306-rozdl-1-verstati-z-chislovim-programnim-keruvannyam-chpk-osnovn-

ponyattya-ta-viznachennya.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 14.04.2022). 

2. ɻʘʚʨʠʱʘʢ ɻ. ʈ., ʋʨʫʩʴʢʠʡ ɸ. ɺ. ʌʦʨʤʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʟʘʩʦʙʘʤʠ ʢʦʤʧôʁ ʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ɻʥʘʪʶʢʘ. ʉʝʨ. ʇʝʜʘʛʦʛʽʢʘ. ʊʝʨʥʦʧʽʣʴ, 2021. ̄  1. C. 6ï13. 

3. ʋʨʫʩʴʢʠʡ ɸ. ɺ. ʇʽʜʛʦʪʦʚʢʘ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʨʦʙʫ ʥʘ ʚʝʨʩʪʘʪʽ ʟ ʮʠʬʨʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ. 

URL: http://dspace.tnpu.edu.ua/handle/123456789/22525 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 17.04.2022).  

4. ʏʠʤ ʚʝʨʩʪʘʪ ʟ ʏʇʋ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ? URL: https://mirstankov.com/uk/chim-

verstat-z-chpu-vidriznyayetsya-vid-universalnogo (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 14.04.2022). 



ʉɽʂʎɯʗ: STEM-ʦʩʚʽʪʘ: ʰʣʷʭʠ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 

42 

ʆʉɺɯʊɸ ɼʃʗ ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ ʊɸ STEM ʆʉɺɯʊɸ: ʉʇɯʃʔʅɯ 

ɺɽʂʊʆʈʀ 

ʏʘʡʢʦʚʩʴʢʘ ɻʘʥʥʘ ɹʦʛʜʘʥʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʧʦʯʘʪʢʦʚʦʾ ʪʘ ʜʦʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

chaicov78@tnpu.edu.ua 

ɽʢʦʥʦʤʽʯʥ,̔ ʝʢʦʣʦʛʽʯʥʽ, ʧʦʣʽʪʠʯʥ,̔ ʚʽʡʩʴʢʦʚʽ, ʩʦʮʽʘʣʴʥʽ ʪʘ ʢʫʣʴʪʫʨʥʽ ʚʠʢʣʠʢʠ 

ʧʦʪʨʝʙʫʶʪʴ ʟʚʘʞʝʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʰʚʠʜʢʦʛʦ ʾʭ ʚʠʨʽʰʝʥʥʷ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʪʘ 

ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʷʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʜʝʨʞʘʚʠ. ɾʠʪʝʣʷʤ ʧʣʘʥʝʪʠ 

ʧʦʪʨʽʙʥʽ ʟʥʘʥʥʷ, ʟʜʽʙʥʦʩʪʽ ʪʘ ʩʚʦʙʦʜʘ ʜʽʡ, ʱʦʙ ʜʫʤʘʪʠ ʢʘʪʝʛʦʨʽʷʤʠ ʩʪʘʣʦʩʪʽ, 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʩʪʨʽʤʢʠʭ ʟʤʽʥ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʘʡʙʫʪʥʻ ʪʘ ʜʽʷʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦ.  

ʅʝʟʘʧʝʨʝʯʥʠʤ ʻ ʪʝ, ʱʦ ʙʝʟ ʦʙʨ̌ʫʥʪʫʚʘʥʥʷ ʚ ʥʘʫʢʦʚʽʡ ʧʣʦʱʠʥʽ ʷʚʠʱ, 

ʧʨʦʮʝʩʽʚ ʪʘ ʨʦʟʚʠʪʢʫ ɯʊ-ʩʬʝʨʠ ʥʝʤʦʞʣʠʚʦ ʧʨʠʡʤʘʪʠ ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʟʘʜʣʷ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. ʂʨʽʤ ʮʴʦʛʦ, ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʠʭ, 

ʭʽʤʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʯʠ ʩʦʮʽʘʣʴʥʠʭ ʚʟʘʻʤʦʟʚô̫ ʟʢ̔ʚ ̒  ʥʝʚʽʜô̒ ʤʥʠʤ ʝʣʝʤʝʥʪʦʤ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʜʽʡ ʚ ʦʟʥʘʯʝʥʽʡ ʩʬʝʨʽ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʰʠʨʦʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʥʘʙʫʣʘ STEM-ʦʩʚʽʪʘ, ʷʢʘ ʜʝʢʣʘʨʫʻ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ ʪʘ ʘʢʪʫʘʣʴʥʽ ʰʣʷʭʠ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʦʩʚʽʪʠ ʜʣ ̫ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (ʜʘʣʽ ï ʆʉʈ) ʪʘ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ 

ʥʘʧʨʷʤʦʤ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʬʦʨʤ. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ̒  ʚʠʷʚʣʝʥʥʷ ʩʧʽʣʴʥʠʭ ʚʝʢʪʦʨʽʚ STEM-ʦʩʚʽʪʠ ʪʘ 

ʆʉʈ ʫ ʚʽʪʯʠʟʥʷʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʰʚʠʜʢʝ ʨʦʟʰʠʨʝʥʥʷ ʽʥʪʝʨʝʩʫ ʷʢ ʜʦ ʆʉʈ, ʪʘʢ 

ʽ ʜʦ STEM-ʦʩʚʽʪʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ɦ ʦ ʧʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ, 

ʪʝʭʥʽʢʘ, ʽʥʞʝʥʝʨʽʷ, ʤʘʪʝʤʘʪʠʢʘ, ʽʥʬʦʨʤʘʪʠʢʘ ʩʪʘʶʪʴ ʚʠʟʥʘʯʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ 

ʦʩʚʽʪʠ, ʦʨʽʻʥʪʦʚʘʥʦ ʾʥʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ. 

ʉʧʨʷʤʦʚʘʥʽʩʪʴ STEM-ʦʩʚʽʪʠ ʪʘ ʆʉʈ ʥʘ ʟʘʧʠʪʠ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʧʨʠʢʣʘʜʥʠʡ 

ʭʘʨʘʢʪʝʨ ʥʘʚʯʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʮʠʭ ʦʩʚʽʪʥʽʭ ʢʦʥʮʝʧʮʽʡ ʽ ʜʣʷ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ.  

ʅʘʫʢʦʚʮʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʩʘʤʝ çSTEM-ʦʩʚʽʪʘ ̒ ʦʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʩʪʽʡʢʦʩʪʽ, ʘʜʞʝ ʚʦʥʘ ʨʦʙʠʪʴ ʘʢʮʝʥʪ ʥʘ ʥʘʫʢʦʚʠʭ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʥʷʭ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè [4]. 

ʇʦʛʦʜʞʫʻʤʦʩʷ ʟ ʜʫʤʢʦʶ ʫʯʝʥʠʭ [3] ʧʨʦ ʪʝ, ʱʦ ʧʨʦʧʦʟʠʮʽʾ STEM-ʦʩʚʽʪʠ ʜʣʷ 

ʆʉʈ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʜʦʩʷʛʥʝʥʴ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, 

ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽ,ʾ ʤʘʪʝʤʘʪʠʢʠ (STEM). ɼʦʩʣʽʜʥʠʮʴʢʽ ʜʠʩʮʠʧʣʽʥʠ, ʱʦ ʣʝʞʘʪʴ ʚ 

ʦʩʥʦʚʽ STEM-ʦʩʚʽʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʽʜʢʨʠʪʪʷ ʟʥʘʥʴ ʽ ʩʚʦʙʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋ ʢʦʥʮʝʧʮʽʾ STEM-ʦʩʚʽʪʠ ʥʘʫʢʦʚʠʡ ʘʙʦ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʧʽʜʭʽʜ ʧʽʟʥʘʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ ʧʦʣʷʛʘʻ ʚ ʟʘʣʫʯʝʥʥ ̔ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʚʠʷʚʣʝʥʥʷ ʟʚô̫ ʟʢ̔ʚ 

ʪʘ ʨʦʟʫʤʽʥʥ ̫̫ ʚʠ ɦʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʽʜʪʘʢ, ʦʢʨʽʤ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ 

ʟʥʘʥʴ, ʥʝʚʽʜô̒ ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʙʘʟʦʚʦʾ STEM-ʦʩʚʽʪʠ ʻ ʟʜʘʪʥʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ, 

ʨʦʟʰʠʨʶʚʘʪʠ, ʢʨʠʪʠʯʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʚʽʜʧʦʚʽʜʥʽ ʤʝʪʦʜʠ ʤʠʩʣʝʥʥʷ ʪʘ ʜʽʡ. ʅʘ ʜʫʤʢʫ ʚʯʝʥʠʭ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ 
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ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʝʬʣʝʢʩʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʧʦʚʝʜʽʥʢʠ ʥʘ ʢʦʨʠʩʪʴ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ [4]. 

ʗʢ ʟʘʟʥʘʯʘʶʪʴ ʧʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, STEM-ʦʩʚʽʪʘ ʧʝʨʝʜʙʘʯʘʻ 

ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʫ ʨʝʘʣʽʟʘʮʽʾ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʰʣʷʭʦʤ ʟʘʣʫʯʝʥʥʷ ʤʦʣʦʜʽ 

ʜʦ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʜʽʡ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʩʪʽ, ʘ STEM-

ʛʨʘʤʦʪʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʧʦʚô̫ ʟʘʥʘ ʟʽ ʟʜʘʪʥʽʩʪʶ ʨʦʟʫʤʽʪʠ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ ʟʥʘʥʥʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʽ ʧʨʦʮʝʩʽʚ, ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ. STEM-ʟʥʘʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ 

ʟʨʦʟʫʤʽʪʠ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʩʧʨʠʷʶʪʴ ʟʘʣʫʯʝʥʥʶ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʧʦʰʫʢʫ 

ʰʣʷʭʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ [1]. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʆʉʈ ʻ ʪʘʢʦʞ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʶ ʦʩʚʽʪʥʴʦʶ ʧʘʨʘʜʠʛʤʦʶ, ʱʦ 

ʦʭʦʧʣʶʻ ʽʥʪʝʛʨʦʚʘʥʽ ʩʦʮʽʘʣʴʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʬʦʨʤʘʣʴʥʦʾ ʪʘ 

ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ [2]. ɰʾ ʟʘʚʜʘʥʥʷʤʠ ʻ ʨʦʟʚʠʪʦʢ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʽʥʪʝʨʝʩʫ ʜʦ 

ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʯʫʪʪʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʾʭ ʚʠʨʽʰʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʚʤʽʥʥʷ ʨʦʟʧʽʟʥʘʚʘʪʠ ʚʘʞʣʠʚʽ 

ʧʨʦʙʣʝʤʠ, ʨʦʟʫʤʽʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʨʦʟʚô̫ ʟʘʥʥʷ, ʫʯʘʩʪʴ ʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʜʠʩʢʫʩʽʷʭ ʟ ʤʝʪʦʶ ʧʨʠʡʥʷʪʪʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʨʽʰʝʥʴ ʟʘʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʆʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʆʉʈ ʻ ʥʘʫʢʦʚʠʡ ʧʦʰʫʢ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʛʨʫʧʦʚʝ (ʜʽʘʣʦʛʽʯʥʝ) 

ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʠʩʢʫʩʽʷ, ʘ ʢʣʶʯʦʚʠʤʠ ʮʽʥʥʦʩʪʷʤʠ ï ʧʦʚʘʛʘ ʜʦ ʧʨʠʨʦʜʠ, ʟʜʦʨʦʚʝ 

ʩʝʨʝʜʦʚʠʱʝ ʞʠʪʪʷ ʜʣʷ ʚʩʽʭ ʣʶʜʝʡ, ʩʦʮʽʘʣʴʥʘ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʪʦʱʦ. 

ʄʠ ʩʪʚʝʨʜʞʫʻʤʦ, ʱʦ STEM-ʦʩʚʽʪʘ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʦʭʦʯʫʻ ʤʦʣʦʜʴ 

ʦʧʠʨʘʪʠʩʷ ʥʘ ʥʘʫʢʫ ̫ ʢ ʦʩʥʦʚʫ ʧʽʟʥʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʾ ʜʽʡʩʥʦʩʪʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʩʧʨʠʷ̒ ʚʠʭʦʚʘʥʥʶ ʨʝʬʣʝʢʩʠʚʥʠʭ ʘʛʝʥʪʽʚ ʟʤʽʥ, ʟʘʮʽʢʘʚʣʝʥʠʭ ʫ ʧʠʪʘʥʥʷʭ ʩʪʘʣʦʩʪʽ ʪʘ 

ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

STEM-ʦʩʚʽʪʘ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʧʝʨʝʜʙʘʯʘʻ ̔ ʥʪʝʛʨʘʮʽ ʁʛʘʣʫʟʝʡ ʟʥʘʥʴ 

(ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ) ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʷʢ ʟʤʽʥʘ ʢʣʽʤʘʪʫ, 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ, ʨʘʮʽʦʥʘʣʴʥʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʷ 

ʩʤʽʪʪʷ ʪʦʱʦ. ɺʦʜʥʦʯʘʩ, STEM-ʦʩʚʽʪʘ ʤʦʞʝ ʙʫʪʠ ʧʦʚô̫ ʟʘʥʘ ʟ ʘʢʪʠʚʥʠʤ ʟʘʣʫʯʝʥʥʷʤ 

ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ ʜʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ. ʎʝ ʚʠʤʘʛʘʻ ʰʠʨʰʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʟʥʘʥʴ ʚ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ 

(ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ).  

ɺʚʘʞʘʻʤʦ, ʱʦ STEM-ʦʩʚʽʪʘ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʩʠʣʶʻ ̔ ʥʩʪʠʪʫʮʽʡʥʠʡ 

ʧʽʜʭʽʜ, ʷʢʠʡ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʨʦʟʚʠʪʢʫ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʽ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʡʥʷʪʪʷ 

ʧʨʘʚʠʣʴʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʪʘ ʚʠʢʦʥʘʚʯʠʭ ʨʽʰʝʥʴ ʟʘʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʨʽʚʥʽ 

ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, ʛʨʦʤʘʜʠ, ʫʨʷʜʫ. 

STEM-ʦʩʚʽʪʘ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʚ 

ʥʘʧʨʷʤʽ ʩʪʽʡʢʦʩʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʜʣ ̫

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʘʢʪʠʢ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʨʦʟʫʤʽʥʥʷ ʮʽʥʥʦʩʪʽ STEM-ʦʩʚʽʪʠ ʜʣʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. 

ɯʥʽʮʽʘʪʠʚʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʽʜʭʦʜʽ STEM-ʦʩʚʽʪʠ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʚʨʘʭʦʚʫʶʪʴ ʩʪʽʡʢʽ ʮʽʣʽ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʩʧʝʢʪʠʚʘ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ï ʮʝ ʥʝ ʣʠʰʝ ʨʦʟʰʠʨʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʫ STEM-



ʉɽʂʎɯʗ: STEM-ʦʩʚʽʪʘ: ʰʣʷʭʠ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 

44 

ʦʩʚʽʪʥʽʭ ʽʥʽʮʽʘʪʠʚʘʭ, ʘ ʡ ʽʥʪʝʛʨʘʮʽʷ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʾʭ ʮʽʥʥʦʩʪʝʡ ʚ ʦʩʚʽʪʽ, 

ʪʦʙʪʦ ʨʦʟʰʠʨʝʥʥʷ ʜʠʩʢʫʨʩʫ ʚ STEM. 

STEM-ʦʩʚʽʪʘ  ̒ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ̔ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʥʘʧʨʷʤʦʤ ʆʉʈ, 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʫʩʧʽʣʴʥʦʤʫ ʟʘʧʠʪ,̔ ʥʘʫʢʦʚʦʤʫ ʤʠʩʣʝʥʥʽ ʪʘ ʤʘʻ ʜʦʩʣʽʜʥʠʮʴʢʠʡ 

ʭʘʨʘʢʪʝʨ. ʊʝʭʥʦʣʦʛʽʯʥʽ, ʽʥʞʝʥʝʨʥʽ ʪʘ ʤʘʪʝʤʘʪʠʯʥʽ ʨʽʰʝʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʟʨʦʟʫʤʽʪʠ 

ʛʣʦʙʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ, ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʩʠʩʪʝʤʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ. STEM-ʦʩʚʽʪʘ 

ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʦʙʽʟʥʘʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʨʦ ʰʣʷʭʠ ʜʦʩʷʛʥʝʥʥʷ 

ʩʪ̔ʡʢʦʩʪʽ ʪʘ ̒ ʜʽʻʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʧʦʰʠʨʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʫ 

ʩʫʩʧʽʣʴʩʪʚʽ. 
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ʉɽʂʎɯʗ: ɯʅʅʆɺɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ, ɯʅʉʊʈʋʄɽʅʊʀ ʊɸ ʄɽʊʆɼʀ 

ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ ʋ ɿɸʂʃɸɼɸʍ ʆʉɺɯʊʀ 

ɺʀʂʆʈʀʉʊɸʅʅʗ BIGBLUEBUTTON ʇɯɼ ʏɸʉ ɼʀʉʊɸʅʎɯʁʅʆɻʆ 

ʅɸɺʏɸʅʅʗ ʅɸ ʉʇɽʎɯɸʃʔʅʆʉʊɯ 242 ʊʋʈʀɿʄ 

ɸʣʴʪʛʘʡʤ ʃʶʙʦʚ ɹʦʛʜʘʥʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʛʨʘʬʽʾ ʋʢʨʘʾʥʠ ʽ ʪʫʨʠʟʤʫ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

altheim@ukr.net 

ɯʟ ʧʦʰʠʨʝʥʥʷʤ ʚʽʨʫʩʫ COVID-19 ʜʠʩʪʘʥʮʽʡʥʘ ʬʦʨʤʘ ʦʩʚʽʪʠ ʥʘʙʫʣʘ 

ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʽ ʚ ʋʢʨʘʾʥʽ. ʍʦʯ ʽ ʜʦ ʩʚʽʪʦʚʦʾ ʧʘʥʜʝʤʽʾ 

ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʩʪʘʚʘʣʦ ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ ʯʝʨʝʟ 

ʘʜʘʧʪʘʮʽʶ ʥʘʰʦʾ ʦʩʚʽʪʠ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʾ ʫ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ ʥʘ ʦʩʥʦʚʽ 

ʟʙʽʣʴʰʝʥʥʷ ʘʢʮʝʥʪʽʚ ʽ ʢʽʣʴʢʦʩʪʽ ʚʽʜʚʝʜʝʥʠʭ ʛʦʜʠʥ ʩʪʫʜʝʥʪʘʤ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ. ʉʘʤʝ ʪʦʤʫ ʽʟ ʤʝʪʦʶ ʜʦʪʨʠʤʘʥʥʷ ʦʩʥʦʚʥʠʭ ʤʦʤʝʥʪʽʚ 

ʢʦʥʮʝʧʮʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʨʦʟʨʦʙʣʝʥʦ ʪʘʢʫ ʬʦʨʤʫ 

ʥʘʚʯʘʥʥʷ, ʷʢʘ ʙʫʣʘ ʙ ʨʽʚʥʦʮʽʥʥʦʶ ʦʯʥʦʤʫ, ʚʝʯʽʨʥʴʦʤʫ, ʟʘʦʯʥʦʤʫ ʪʘ ʝʢʩʪʝʨʥʘʪʥʦʤʫ 

ʥʘʚʯʘʥʥʶ ʽ ʨʝʘʣʽʟʦʚʫʚʘʣʘʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʩʢʣʘʜʦʚʠʤʠ ʷʢʦʛʦ ʻ ʧʝʜʘʛʦʛʽʯʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʜʠʩʪʘʥʮʽʡʥʦ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʜʠʩʪʘʥʮʽʡʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʧʦʩʝʨʝʜʢʦʚʘʥʝ ʘʢʪʠʚʥʝ ʩʧʽʣʢʫʚʘʥʥʷ 

ʚʠʢʣʘʜʘʯʽʚ ʽʟ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʪʬʦʨʤ, ʘ ʪʘʢʦʞ ʚʠʙʦʨʫ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʽʟ ʥʘʚʯʘʣʴʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʧʦʜʘʥʠʭ ʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ. ɸ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʚʦʨʶʚʘʪʠ, 

ʧʝʨʝʜʘʚʘʪʠ ʽ ʟʙʝʨʽʛʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʽ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʚʝʩʴ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʩʝʨʚʝʨʽʚ ʽ 

ʨʝʩʫʨʩʽʚ [1]. 

ʆʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʥʘʩ ʩʪʘʚ 

ʥʘʚʯʘʣʴʥʠʡ ʨʝʩʫʨʩ Moodle ̔  ʧʣʘʪʬʦʨʤʘ BigBlueButton (ɺɺɺ), ʘ ʟʘʩʦʙʦʤ 

ʢʦʤʫʥʽʢʘʮʽʾ ʽʟ ʩʪʫʜʝʥʪʘʤʠ Viber. ɯ, ʢʦʣʠ ʚʨʘʥʮʽ 24 ʣʁ ʪʦʛʦ ʈʦʩʽʷ ʨʦʟʧʦʯʘʣʘ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʚ ʋʢʨʘʾʥʫ ʚʟʜʦʚʞ ʚʩʴʦʛʦ ʩʧʽʣʴʥʦʛʦ ʢʦʨʜʦʥʫ, ʘ ʪʘʢʦʞ 

ʽʟ ʪʝʨʠʪʦʨʽʾ ɹʽʣʦʨʫʩʽ ʽ ʟʤʫʩʠʣʘ ʫʢʨʘʾʥʮʽʚ ʧʦʢʠʜʘʪʠ ʩʚʦʾ ʜʦʤʽʚʢʠ ʪʘ ʟʥʘʭʦʜʠʪʠ 

ʧʨʠʭʠʩʪʦʢ ʫ ʮʝʥʪʨʘʣʴʥʠʭ, ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʪʘ ʟʘ ʤʝʞʘʤʠ ʢʦʨʜʦʥʫ, ʟʥʦʚʫ 

ʥʘʚʯʘʣʴʥʠʡ ʨʝʩʫʨʩ Moodle ̔  ʧʣʘʪʬʦʨʤʘ BigBlueButton (ɺɺɺ) ʟʨʦʙʠʣʠ ʦʩʚʽʪʫ 

ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʚʩʽʭ ʟʜʦʙʫʚʘʯʽʚ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʫ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʾʭ 

ʟʥʘʭʦʜʞʝʥʥʷ ʽ ʫ ʟʨʫʯʥʠʡ ʜʣʷ ʥʠʭ ʯʘʩ. 

ʊʘʢʽ ʧʝʨʝʚʘʛʠ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʠ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʷʢ 

ʛʥʫʯʢʽʩʪʴ, ʤʦʜʫʣʴʥʽʩʪʴ, ʧʘʨʘʣʝʣʴʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦʛʦ ʜʦʻʜʥʘʥʥʷ ʜʦ 

ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ ʦʩʚʽʪʠ, 
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ʽʥʪʝʨʥʘʮʽʦʥʘʣʴʥʽʩʪʴ, ʦʥʦʚʣʝʥʘ ʬʫʥʢʮʽʷ ʚʠʢʣʘʜʘʯʘ ʷʢ ʥʘʩʪʘʚʥʠʢʘ-ʢʦʥʩʫʣʴʪʘʥʪʘ, 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʫʜʝʥʪʘ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʥʘ 

ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʟʘʚʜʷʢʠ ʥʘʚʯʘʣʴʥʦʤʫ ʨʝʩʫʨʩʫ Moodle [2]. ɺʽʥ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʩʶ ʩʫʢʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʠʢ 

ʚʠʢʣʘʜʘʥʥʷ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʙʝʟ ʬʽʟʠʯʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ 

ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ. ɸ ʧʣʘʪʬʦʨʤʘ ɺɺɺ ʟʘʙʝʟʧʝʯʫʻ ʦʥʣʘʡʥ ʟʫʩʪʨʽʯʽ, ʚʠʢʣʘʜʘʥʥʷ 

ʚ ̔ʥʪʝʨʥʝʪʽ, ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ ʪʘ ʚʝʙʽʥʘʨʠ, ʨʝʘʣʽʟʘʮʽʶ ʚʩʽʭ ʛʦʣʦʚʥʠʭ ʬʦʨʤ ʚʠʚʯʝʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʧʣʘʪʬʦʨʤ ï BigBlueButton ʥʝ 

ʧʦʪʨʝʙʫʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʥʘʷʚʥʦʩʪʽ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʘʢʘʫʥʪʫ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ. ʇʦʪʨʽʙʝʥ ʣʠʰʝ ʙʨʘʫʟʝʨ ʽʟ 

ʧʽʜʪʨʠʤʢʦʶ HTML 5 ï Chrome, Firefox. ʇʨʘʮʶʻ ʥʘ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ 

Windows, Linux, iOS. 

ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʧʝʨʝʚʘʛ ʫ ɺɺɺ ʤʘʻ ʥʘʩʪʫʧʥʽ ʤʦʞʣʠʚʦʩʪʽ:  

¶  ʯʘʪ (ʧʫʙʣʽʯʥʽ ʪʘ ʧʨʠʚʘʪʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ); 

¶  ʘʫʜʽʦ (ʩʧʽʣʢʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʘʫʜʽʦ); 

¶  ʚʝʙ ʢʘʤʝʨʠ (ʚʽʟʫʘʣʴʥʽ ʟʫʩʪʨʽʯʽ); 

¶  ʚʙʫʜʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʛʦʣʦʩʫʚʘʥʥʷ; 

¶  ʜʝʤʦʥʩʪʨʘʮʽʷ ʝʢʨʘʥʫ ʢʦʤʧôʁ ʪʝʨʘ; 

¶  ʩʧʽʣʴʥʘ ʜʦʰʢʘ (ʤʦʞʣʠʚʽʩʪʴ ʤʘʣʶʚʘʥʥʷ ʥʘ ʩʣʘʡʜʘʭ ʧʨʝʟʝʥʪʘʮʽʾ); 

¶  ʩʧʽʣʴʥʽ ʥʦʪʘʪʢʠ; 

¶  ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʨʘʮʽʾ; 

¶  ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʘʜʘʯʫ ʙʘʯʠʪʠ ʚʩʽ ʚʝʙʢʘʤʝʨʠ, ʘ ʩʣʫʭʘʯʘʤ ï ʪʽʣʴʢʠ ʢʘʤʝʨʫ 

ʚʠʢʣʘʜʘʯʘ; 

¶  ʨʦʟʧʦʜʽʣ ʩʣʫʭʘʯʽʚ ʥʘ ʦʢʨʝʤʽ ʢʽʤʥʘʪʠ ʜʣʷ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʧʽʜ ʯʘʩ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ; 

¶  ʥʝʦʙʤʝʞʝʥʠʡ ʯʘʩ ʟʫʩʪʨʽʯʽ;  

¶  ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʠʩʫ ʟʫʩʪʨʽʯʝʡ ʽʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ. 

ɺʽʜ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʩʚʽʪʦʚʫ ʧʘʥʜʝʤʽʶ ʽ ʜʦ 

ʩʴʦʛʦʜʥʽ ɺɺɺ ʟʘʣʠʰʘʻʪʴʩʷ ʜʣʷ ʥʘʩ ʥʘʡʟʨʫʯʥʽʰʦʶ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʝ 

ʪʽʣʴʢʠ ʟʫʩʪʨʽʯʝʡ ʽʟ ʩʪʫʜʝʥʪʘʤʠ, ʘʣʝ ʽ ʚʩʽʭ ʨʝʰʪʘ ʛʦʣʦʚʥʠʭ ʬʦʨʤ ʚʠʚʯʝʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 242 ʊʫʨʠʟʤ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

106 ɻʝʦʛʨʘʬʽʷ ʽ 014.07 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɻʝʦʛʨʘʬʽʷ): ʣʝʢʮʽʡ, ʩʝʤʽʥʘʨʩʴʢʠʭ ʽ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ, ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʽʚ, ʪʝʩʪʫʚʘʥʥʷ, ʟʘʣʽʢʦʚʦʛʦ ʽ ʧʽʜʩʫʤʢʦʚʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʥʷʪʴ, ʣʽʢʚʽʜʘʮʽʾ ʩʪʫʜʝʥʪʘʤʠ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ, ʟʘʭʠʩʪʫ 

ɯʅɼɿ, ʥʘ ʷʢʽ ʩʪʫʜʝʥʪʠ ʜʦʻʜʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʠʰʝ ʩʬʦʨʤʦʚʘʥʦʛʦ ʟʨʫʯʥʦʛʦ 

ʧʦʩʠʣʘʥʥʷ ʙʝʟ ʥʽʷʢʠʭ ʢʦʜʽʚ ʽ ʧʘʨʦʣʽʚ ʜʦʩʪʫʧʫ, ʽ ʥʝ ʦʯʽʢʫʶʪʴ ʥʘ ʜʦʟʚʽʣ ʚʠʢʣʘʜʘʯʘ 

ʜʣʷ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʟʫʩʪʨʽʯʽ, ʣʠʰʝ ʥʘʜʘʶʯʠ ʜʦʟʚʽʣ ʜʣʷ ʢʘʤʝʨʠ ʽ ʤʽʢʨʦʬʦʥʫ, ʱʦ 

ʧʦʪʨʽʙʥʦ ʨʦʙʠʪʠ ʽ ʥʘ ʽʥʰʠʭ ʧʣʘʪʬʦʨʤʘʭ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʤʠ ʧʦʩʪʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 

ʟʘʛʘʣʴʥʠʡ ʯʘʪ ʧʣʘʪʬʦʨʤʠ ɺɺɺ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʽ ʜʦʜʘʪʢʦʚʠʭ ʟʘʧʠʪʘʥʴ ʜʦʧʦʚʽʜʘʯʫ 

(ʨʠʩ. 1). 
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ʈʠʩ. 1. ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ ʽʟ çʊʫʨʠʩʪʠʯʥʦʛʦ ʢʨʘʻʟʥʘʚʩʪʚʘè 

ʄʦʞʣʠʚʦʩʪʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʠʟʥʘʯʘʪʠ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʤʦʜʝʨʘʪʦʨʘʤʠ ʥʘʜʘʻ 

ʜʦʜʘʪʢʦʚʠʭ ʟʨʫʯʥʦʩʪʝʡ ʧʽʜ ʯʘʩ ʟʜʦʙʫʪʪʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʚʠʢʣʘʜʘʥʥʷ 

ʤʘʛʽʩʪʨʘʥʪʘʤʠ ʩʘʤʦʩʪʽʡʥʦ ʦʙʨʘʥʠʭ ʪʝʤ ʽ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʥʘ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʥʷʪʪʷʭ ʽʟ çʄʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʫ ʚʠʱʽʡ ʰʢʦʣè̔ (ʨʠʩ. 2, ʨʠʩ. 3). 

 

ʈʠʩ. 2. ʃʝʢʮʽʶ ʯʠʪʘʻ ʤʘʛʽʩʪʨʘʥʪʢʘ ɺ. ʄʝʞʝʨʠʮʴʢʘ ʥʘ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʥʷʪʪʽ ʽʟ çʄʝʪʦʜʠʢʠ 

ʚʠʢʣʘʜʘʥʥʷ ʫ ʚʠʱʽʡ ʰʢʦʣʽè 

 
ʈʠʩ. 3. ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ ʽ ʦʧʠʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴ ʤʘʛʽʩʪʨʘʥʪʢʘ ʉ. ʗʨʝʤʯʫʢ  ʥʘ 

ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʥʷʪʪʽ ʽʟ çʄʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʫ ʚʠʱʽʡ ʰʢʦʣʽè 
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ʎʶ ʞ ʧʝʨʝʚʘʛʫ ɺɺɺ ʯʝʨʝʟ ʾʾ ʟʨʫʯʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ ʤʠ ʪʘʢʦʞ ʧʦʩʪʽʡʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʧʽʜ ʯʘʩ ʟʘʭʠʩʪʫ ʩʪʫʜʝʥʪʘʤʠ ɯʅɼɿ ʥʘ ʚʩʽʭ ʢʫʨʩʘʭ, ʚʞʝ ʧʦʯʠʥʘʶʯʠ 

ʽʟ ʧʝʨʰʦʛʦ (ʨʠʩ. 4). 

 
ʈʠʩ. 4. ɿʘʭʠʩʪ ɯʅɼɿ ʩʪʫʜʝʥʪʢʦʶ ʛʨʫʧʠ ʊ-1 ɺ. ʇʫʢʘʩ ʽʟ çʊʫʨʠʩʪʠʯʥʦʛʦ ʢʨʘʻʟʥʘʚʩʪʚʘè 

ʊʘʢʦʞ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʨʘʬʽʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʥʷʪʴ ʤʠ ʾʭ ʧʨʦʚʦʜʠʤʦ ʽʟ 

ʩʪʫʜʝʥʪʘʤʠ ʚʩʽʭ ʛʨʫʧ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʣʘʪʬʦʨʤʫ ɺɺɺ (ʨʠʩ. 5). 

 
ʈʠʩ. 5. ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʟʘʥʷʪʪʷ ʽʟ çʊʫʨʠʩʪʠʯʥʦʛʦ ʢʨʘʻʟʥʘʚʩʪʚʘè 

ɿʘʚʜʷʢʠ ʥʘʚʯʘʣʴʥʦʤʫ ʨʝʩʫʨʩʫ Moodle ʪʘ ʧʣʘʪʬʦʨʤʽ ɺɺɺ ʩʪʫʜʝʥʪʠ 

ʧʦʚʥʦʮʽʥʥʦ ʥʘʚʯʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʢʣʘʜʫ ʟʘʥʷʪʴ ʽ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʨʝʩʫʨʩʫ ʫ ʟʨʫʯʥʠʡ ʜʣʷ ʩʝʙʝ ʯʘʩ ʪʘ ʫ ʟʨʫʯʥʦʤʫ ʤʽʩʮʽ, ʘ ʪʘʢʦʞ ʤʘʶʪʴ 

ʨʽʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʜʝʨʞʘʥʥʷ ʦʩʚʽʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ, ʩʪʘʥʫ 

ʟʜʦʨʦʚô̫  ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ. ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʡʩʫʯʘʩʥʽʰʽ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ, 

ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʡʚʠʱʠʤ ʦʩʚʽʪʥʽʤ ʩʪʘʥʜʘʨʪʘʤ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ɿʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʽʜʽʛʨʘʶʪʴ ʦʜʥʫ ʟ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʡ ʬʦʨʤʫʶʯʠ, 

ʨʦʟʚʠʚʘʶʯʠ ʪʘ ʨʝʘʣʽʟʦʚʫʶʯʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʢʘʧʽʪʘʣ, ʷʢʠʡ ʟʨʝʰʪʦʶ ʬʦʨʤʫʻ ʫʚʝʩʴ 

ʣʶʜʩʴʢʠʡ ʢʘʧʽʪʘʣ ʩʫʩʧʽʣʴʩʪʚʘ. ɰʭ ʦʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ï ʮʝ ʧʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ, ʷʢʽ 

ʟʜʘʪʥʽ ʪʘ ʙʘʞʘʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽ ʧʨʠʡʤʘʪʠ ʟʤʽʥʠ, ʟʘʚʞʜʠ ʛʦʪʦʚʽ ʜʦ ʥʦʚʦʚʚʝʜʝʥʴ. 

ɼʠʥʘʤʽʯʥʘ ʩʠʩʪʝʤʘ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʚʠʩʫʚʘʻ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʬʘʭʽʚʮʽʚ 

ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ. ʆʩʢʽʣʴʢʠ ʥʘ ʯʘʩʽ ʝʬʝʢʪʠʚʥʝ ʧʨʦʜʫʢʫʚʘʥʥʷ ʥʦʚʠʭ ʥʘʡʩʫʯʘʩʥʽʰʠʭ 

ʟʥʘʥʴ ʪʘ ʚʤʽʥʥʷ ʜʦʥʦʩʠʪʠ ʾʭ ʜʦ ʩʪʫʜʝʥʪʽʚ ʪʘ ʩʣʫʭʘʯʽʚ, ʪʠʤ ʩʘʤʠʤ ʬʦʨʤʫʶʯʠ ʥʦʚʽ 

ʛʝʥʝʨʘʮʽʾ ʚʠʩʦʢʦʧʨʦʬʝʩʽʡʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʘ ʘʜʘʧʪʘʮʽʷ ʾʭ ʜʦ ʚʠʤʦʛ ʨʠʥʢʫ, ʷʢʽ 

ʩʴʦʛʦʜʥʽ ʻ ʜʦʩʠʪʴ ʥʝʩʪʘʙʽʣʴʥʠʤʠ. ʉʘʤʝ ʨʫʭ ʫ ʪʘʢʦʤʫ ʥʘʧʨʷʤʢʫ ʪʘ ʧʦʩʪʽʡʥʠʡ 

ʨʦʟʚʠʪʦʢ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʢʫʨʝʥʪʥʦʩʧʨʦʤʦʞʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʽ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʗʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ, ʩʫʯʘʩʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʪʘ ʚʜʦʩʢʦʥʘʣʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʧʨʦʮʝʩʽ ʨʝʬʦʨʤʫʚʘʥʥʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʘʢʪʠʚʥʦ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʟʘʩʘʜʠ ʜʠʩʪʘʥʮʽʡʥʦʾ ʪʘ ʟʤʽʰʘʥʦʾ ʦʩʚʽʪʠ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʥʮʝʧʮʽʾ, ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʷʢʽʩʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʫ ʾʭ ʜʽʷʣʴʥʦʩʪʽ. ʉʘʤʝ ʪʦʤʫ, ʥʘ ʯʘʩʽ ʨʦʟʤʦʚʘ ʧʨʦ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ. 

ʈʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʠʩʚʷʯʝʥʽ 

ʨʦʙʦʪʠ ʷʢ ʟʘʨʫʙʽʞʥʠʭ ʪʘʢ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ. ʉʝʨʝʜ ʟʘʨʫʙʽʞʥʠʭ, ʪʘʢʠʭ 

ʷʢ: ʈ. ɼʝʣʣʽʥʛ, ɼ. ʂʽʛʘʥ, ʄ. ʉʽʤʦʥʩʦʥ, ʄ. ʄʫʨ, ʄ. ʊʦʤʧʩʦʥ ʪʘ ʽʥ. ʡ ʚʽʜʧʦʚʽʜʥʦ 

ʚʽʪʯʠʟʥʷʥʠʭ, ʪʘʢʠʭ ʷʢ: ʆ. ɸʥʜʨʻʻʚ, ɯ. ʂʦʟʫʙʦʚʩʴʢʘ, ɺ. ʆʣʽʡʥʠʢ, ɸ. ʍʫʪʦʨʩʴʢʠʡ.  

ɼʦʮʽʣʴʥʠʤ ʚ ʢʦʥʪʝʢʩʪʽ ʥʘʰʦʛʦ ʚʠʢʣʘʜʫ ʻ ʘʥʘʣʽʟ ʥʘʧʨʘʮʶʚʘʥʴ ʅ. ʄʦʨʟʝ, ʷʢʘ 

ʜʘʶʯʠ ʚʠʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʟʚʝʨʪʘʻ ʫʚʘʛʫ ʥʘ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ, 

ʟʘʩʦʙʽʚ ʽ ʧʨʠʡʦʤʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʶʜʠ, ʱʦʙ ʟʨʝʘʣʽʟʫʚʘʪʠ ʢʦʥʢʨʝʪʥʠʡ 

ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʧʦʜʽʣʷʶʯʠ ʡʦʛʦ ʥʘ ʩʠʩʪʝʤʫ ʧʨʦʮʝʜʫʨ ʽ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʻ 

ʧʦʩʣʽʜʦʚʥʠʤʠ ʪʘ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʤʠ, ʚʠʢʦʥʫʶʪʴʩʷ ʙʽʣʴʰ ʘʙʦ ʤʝʥʰ ʦʜʥʦʟʥʘʯʥʦ, ʽ 

ʧʝʨʝʩʣʽʜʫʶʪʴ ʤʝʪʫ ʜʦʩʷʛʪʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʰʫʢʘʶʯʠ, ʥʘʢʦʧʠʯʫʶʯʠ, 

ʦʧʨʘʮʴʦʚʫʶʯʠ, ʟʙʝʨʽʛʘʶʯʠ, ʧʦʜʘʶʯʠ ʪʘ ʧʝʨʝʜʘʶʯʠ ʜʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʟʚô̫ ʟʢʫ, ʘ ʪʘʢʦʞ ʟʘʩʦʙʽʚ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʾʭ 

ʨʘʮʽʦʥʘʣʴʥʦ ʧʦʻʜʥʫʚʘʪʠ ʟ ʧʨʦʮʝʩʘʤʠ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʤʘʰʠʥ [2]. 

ɸʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʪʘ ʝʬʝʢʪʠʚʥʽʡ ʽʥʪʝʛʨʘʮʽʾ ʫ 

ʩʚʽʪʦʚʠʡ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʻ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ 

ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ. ʋ ʮʴʦʤʫ ʟʚô̫ ʟʢʫ ʚʚʘʞʘʻʤʦ, ʱʦ ʘʢʪʫʘʣʴʥʠʤ ʻ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ-

ʧʩʠʭʦʣʦʛʽʚ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʘʚʜʘʥʴ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ ʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʥʘ ʨʽʚʥʽ ʤʽʞʥʘʨʦʜʥʠʭ ʚʠʤʦʛ. ʊʦʤʫ 

ʜʽʷʣʴʥʽʩʪʴ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʪʘ ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ 

ʷʢʽʩʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʚʠʧʫʩʢʥʠʢʽʚ, ʷʢʽ ʤʦʛʣʠ ʙ ʙʫʪʠ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽ ʥʘ ʨʠʥʢʫ 

ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʆʢʨʽʤ ʪʦʛʦ, ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʬʦʨʤʫʻ ʩʚʦʻ ʚʣʘʩʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʡ ʢʫʣʴʪʫʨʫ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟʜʦʙʫʚʘʯʽʚ.  

ʊʦʤʫ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʙʘʢʘʣʘʚʨʘ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

053 çʇʩʠʭʦʣʦʛʽʷè ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʥʥʷ ʟ ʢʫʨʩʫ çʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʫ ʧʩʠʭʦʣʦʛʽʾè. 

ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ ʩʪʫʜʝʥʪʠ ʥʘʙʫʚʘʶʪʴ ʪʘʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʧʨʦʜʫʢʫʚʘʪʠ ʥʦʚʽ ʽʜʝʾ, ʚʠʷʚʣʷʪʠ ʽʥʽʮʽʘʪʠʚʫ, ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ 

ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ, ʰʫʢʘʪʠ ʧʦʪʨʽʙʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. 

ʆʨʛʘʥʽʟʦʚʫʶʯʠ ʪʘ ʟʜʽʡʩʥʶʶʯʠ ʧʩʠʭʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʫʜʝʥʪʠ ʥʘʚʯʘʶʪʴʩʷ 

ʩʘʤʦʩʪʽʡʥʦ ʡʦʛʦ ʩʧʣʘʥʫʚʘʪʠ ʪʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʘʣʽʜʥʠʡ ʪʘ 

ʥʘʜʽʡʥʠʡ ʧʩʠʭʦʜʽʘʛʥʦʩʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ. ʆʧʘʥʦʚʫʶʯʠ ʩʧʦʩʦʙʠ ʛʨʘʤʦʪʥʦʛʦ 

ʪʘ ʥʘʦʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʯʘʶʪʴʩʷ ʾʭ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʬʦʨʤʫʣʶʶʪʴ ʘʨʛʫʤʝʥʪʦʚʘʥʽ 

ʚʠʩʥʦʚʢʠ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ɿʥʘʥʥʷ ʽʟ ʜʘʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ï

 ʮʝ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʚ ʨʫʢʘʭ ʧʩʠʭʦʣʦʛʘ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʚʠʚʘʞʝʥʦ ʪʘ ʧʨʦʬʝʩʽʡʥʦ 

ʧʦʷʩʥʠʪʠ ʪʘ ʧʨʝʜʩʪʘʚʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ [1].  

ɺ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʢʫʨʩʫ çʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʫ 

ʧʩʠʭʦʣʦʛʽʾè ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚʠʙʫʜʦʚʫʻʪʴʩʷ ʷʢ ʧʨʦʮʝʩ ʚʟʘʻʤʦʜʽʾ ʪʦʛʦ, ʭʪʦ 

ʥʘʚʯʘʻʪʴʩʷ ʟ ʥʘʚʯʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʢʣʘʜʘʯʘ, ʥʘʚʯʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʪʘ ʩʪʫʜʝʥʪʽʚ. ʆʨʛʘʥʽʟʦʚʫʶʯʠ ʥʘʚʯʘʣʴʥʫ ʚʟʘʻʤʦʜʽʶ çʩʪʫʜʝʥʪ-ʩʪʫʜʝʥʪè, 

ʤʝʥʪʦʨʩʴʢʘ ʧʦʟʠʮʽʷ ʚʠʢʣʘʜʘʯʘ ʚʽʜʽʛʨʘʻ ʥʝʘʙʠʷʢʫ ʨʦʣʴ. ʋ ʧʨʦʮʝʩʽ ʚʟʘʻʤʦʜʽʾ ʚʠʥʠʢʘʻ 

ʨʜ̫ ʧʠʪʘʥʴ: ʷʢ ʟʘʮʽʢʘʚʠʪʠ ʩʪʫʜʝʥʪʽʚ, ʷʢ ʜʦʩʷʛʪʠ ʾʭ ʩʫʙô̒ ʢʪʥʦʾ ʧʦʟʠʮʽʾ ʪʘ 

ʘʢʪʠʚʽʟʫʚʘʪʠ ʙʘʞʘʥʥʷ ʚʯʠʪʠʩʷ. 

ʗʢ ʧʦʢʘʟʫʻ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ, ʯʠʤʘʣʦ ʤʦʞʣʠʚʦʩʪʝʡ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʜʦʰʢʠ Jamboard. ɸ ʩʘʤʝ, ʮʝʡ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʩʝʨʚʽʩ ʚʽʜ 

Google, ʜʦʧʦʤʘʛʘʻ ʙʽʣʴʰ ʢʨʝʘʪʠʚʥʦ ʪʘ ʪʚʦʨʯʦ ʧʝʨʝʜʘʪʠ ʚʣʘʩʥʽ ʽʜʝʾ, ʚʯʠʪʴ 

ʧʨʘʮʶʚʘʪʠ ʫ ʛʨʫʧʽ ʪʘ ʩʧʽʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʮʽʢʘʚʽ ʥʘʧʨʘʮʶʚʘʥʥʷ. 

ɺʩʝ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ. 

ɿʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʩʝʨʚʽʩʫ Jamboard ʘʢʪʠʚʽʟʫʻ ʩʪʫʜʝʥʪʽʚ, 

ʨʦʙʠʪʴ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʤ, ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ, ʨʽʚʝʥʴ ʤʦʪʠʚʘʮʽʾ ʜʦ ʧʽʟʥʘʥʥʷ ʥʦʚʠʭ 

ʟʥʘʥʴ, ʩʪʠʤʫʣʶʚʘʪʠ ʨʦʟʚʠʪʦʢ ʾʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʙʘʛʘʪʴʦʭ ʟʜʦʙʫʚʘʯʽʚ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʩʧʽʣʴʥʠʭ 

ʥʘʧʨʘʮʶʚʘʥʴ ʦʙʤʽʥʶʶʪʴʩʷ ʟʥʘʥʥʷʤʠ, ʜʽʣʷʪʴʩʷ ʜʦʩʚʽʜʦʤ ʽ ʚʨʘʞʝʥʥʷʤʠ. 

ʆʨʛʘʥʽʟʦʚʫʶʯʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʪʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʜʝʱʦ ʧʦ-ʽʥʰʦʤʫ ʧʽʜʭʦʜʠʤʦ ʜʦ 

ʥʘʚʯʘʥʥʷ. ɺʣʘʩʥʝ, ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʘʢʪʫʘʣʽʟʘʮʽʾ ʟʥʘʥʴ, ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʧʦʰʫʢʫ 

ʟʜʦʙʫʚʘʯʘ. ɸʥʘʣʽʟʫʶʯʠ, ʩʠʩʪʝʤʘʪʠʟʫʶʯʠ ʪʘ ʫʟʘʛʘʣʴʥʶʶʯʠ ʽʥʬʦʨʤʘʮʽʶ, ʩʪʫʜʝʥʪʠ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʪʘ ʢʦʥʪʨʦʣʶʶʪʴ ʮʝʡ ʧʨʦʮʝʩ, ʢʦʥʩʫʣʴʪʫʶʯʠʩʴ ʽʟ ʚʠʢʣʘʜʘʯʝʤ. ʎʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʥʘʦʯʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ ʩʪʫʜʝʥʪʠ ʟʘʩʚʦʾʣʠ ʪʝʤʫ.  

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʦʢ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʜʦʙʫʚʘʯʽ 

ʚʽʜʜʘʣʝʥʽ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ ʚʽʜ ʚʠʢʣʘʜʘʯʘ ʧʽʜ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʤʦʞʫʪʴ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʜʽʘʣʦʛ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʢʦʤʫʥʽʢʘʮʽʾ. ʉʘʤʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʦʩʚʽʪʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʩʧʽʚʧʨʘʮʽ 

ʩʪʫʜʝʥʪʽʚ-ʧʩʠʭʦʣʦʛʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ.  
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ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɺʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ʚʥʝʩʣʘ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ ʫ ʜʽʷʣʴʥʽʩʪʴ ʫʩʽʭ ʧʨʦʬʝʩʽʡ ʙʝʟ 
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ʜʣʷ ʫʩʽʭ ʦʭʦʯʠʭ ʰʢʦʣʷʨʽʚ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʪʠʭ, ʭʪʦ ʚʠʾʭʘʚ ʟʘ ʢʦʨʜʦʥ), ʾʭ ʘʜʘʧʪʘʮʽʶ 

ʜʦ ʥʦʚʠʭ ʨʝʘʣʽʡ ʪʘ ʦʨʛʘʥʽʟʘʮʽʶ ʧʽʟʥʘʚʘʣʴʥʦ-ʨʦʟʚʠʚʘʣʴʥʠʭ ʟʘʥʷʪʴ, ʨʦʟʚʠʚʘʣʴʥʦ-

ʨʦʟʚʘʞʘʣʴʥʠʭ ʪʝʤʘʪʠʯʥʠʭ ʟʫʩʪʨʽʯʝʡ ʫʩʽʤʘ ʤʦʞʣʠʚʠʤʠ ʩʧʦʩʦʙʘʤʠ ʪʘ ʟʘʩʦʙʘʤʠ. 

ʅʘʧʨʷʤʠ ʨʦʙʦʪʠ ʫ ʥʘʰʦʤʫ ʭʘʙʽ ʦʢʨʝʩʣʠʣʠʩʴ ʪʘʢʦʶ ʪʝʤʘʪʠʢʦʶ: çʋʢʨʘʾʥʩʴʢʘ 

ʤʦʚʘè, çʎʽʢʘʚʘ ʤʘʪʝʤʘʪʠʢʘè (1ï4 ʢʣ.; 5 ï 6 ʢʣ.), çʉʚʽʪ ʫ ʛʘʨʤʦʥʽʾè, çʊʚʦʨʯʽ 

ʟʘʥʷʪʪʷè ʜʣʷ ʫʯʥʽʚ 1ï4 ʢʣʘʩʽʚ ʟ ʽʥʪʝʛʨʘʮʽʻʶ ʫ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ, çɸʥʛʣʽʡʩʴʢʘ ʤʦʚʘè 

ʜʣʷ 1ï2, 3ï4 ʪʘ 5ï6 ʢʣʘʩʽʚ, çʑʦʜʝʥʥʽ ʨʫʭʘʥʢʠè, çʋʨʦʢʠ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷè (1ï4 ʢʣ.), çʏʠʪʘʡʢʘè, çʋʨʦʢʠ ʟ ʧʩʠʭʦʣʦʛʘʤʠè (1ï4 ʢʣ.) [3].  

ɿ ʧʝʨʰʠʭ ʜʥʽʚ ʚʽʡʥʠ ʤʠ ʙʫʣʠ ʚʯʠʪʝʣʷʤʠ ʫ ʥʘʰʦʤʫ ʭʘʙʽ ʽ ʧʨʦʚʦʜʠʣʠ ʟʘʥʷʪʪʷ 

ʟʘ ʥʘʧʨʷʤʦʤ çʊʚʦʨʯʽ ʟʘʥʷʪʪʷè ʜʣʷ ʫʯʥʽʚ 1ï4 ʢʣʘʩʽʚ ʟ ʽʥʪʝʛʨʘʮʽʻʶ ʫ ʥʘʚʢʦʣʠʰʥʽʡ 
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ʩʚʽʪ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʚ ʧʦʻʜʥʘʥʥʷ ʟʤʽʩʪʫ ʰʢʽʣʴʥʦʛʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ çʗ 

ʜʦʩʣʽʜʞʫʶ ʩʚʽʪè ʟ ʝʣʝʤʝʥʪʘʤʠ ʘʨʪʪʝʨʘʧʽʾ.  

ɸʥʘʣʽʟ ʥʘʰʦʾ ʧʨʘʢʪʠʢʠ ʨʦʙʦʪʠ ʟ ʤʦʣʦʜʰʠʤʠ ʰʢʦʣʷʨʘʤʠ ʧʦʢʘʟʘʚ, ʱʦ ʪʘʢʠʡ 

ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ ʤʘʻ ʨʷʜ ʧʨʦʙʣʝʤ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʤʘʻ ʙʫʪʠ ʰʚʠʜʢʠʤ. ʇʝʨʰʝ, ʟ ʯʠʤ 

ʤʠ ʟʽʪʢʥʫʣʠʩʴ, ʮʝ ʨʽʟʥʦʚʽʢʦʚʽ ʛʨʫʧʠ, ʷʢʽ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʬʘʭʦʚʠʭ ʤʝʪʦʜʠʢ ʤʠ 

ʨʦʟʛʣʷʜʘʣʠ ʷʢ ʤʘʣʦʢʦʤʧʣʝʢʪʥʽ ʢʣʘʩʠ. ʏʝʨʝʟ ʪʠʞʜʝʥʴ ʨʦʙʦʪʠ ʤʠ ʾʭ ʦʙô̒ ʜʥʘʣʠ ʚ ʜʚʽ 

ʛʨʫʧʠ: 1ï2 ̔  3ï4 ʢʣʘʩʠ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʙʠʨʘʪʠ ʤʘʪʝʨʽʘʣ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ 

ʚʽʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ɼʨʫʛʘ ʧʨʦʙʣʝʤʘ ï ʨʦʟʢʣʘʜ ʟʘʥʷʪʴ. ʅʘ ʧʦʯʘʪʢʫ ʤʠ ʟʘʥʷʪʪʷ 

ʧʨʦʚʦʜʠʣʠ ʱʦʜʥʷ, ʟʛʦʜʦʤ ʣʠʰʝ ʫ ʙʫʜʥʽ ʜʣʷ ʪʦʛʦ ʱʦʙ ʫʯʥʽ ʤʘʣʠ ʪʘʢʦʞ ʜʥʽ 

ʚʽʜʧʦʯʠʥʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʤ ʨʽʰʝʥʥʷʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʪʨʠʯʽ ʥʘ 

ʪʠʞʜʝʥʴ, ʱʦʙ ʥʝ ʧʝʨʝʚʘʥʪʘʞʫʚʘʪʠ ʜʽʪʝʡ. ʊʘʢʽ ʟʘʥʷʪʪʷ ʤʠ ʧʨʦʚʦʜʠʤʦ ʽ ʜʦʪʝʧʝʨ ʟʘ 

ʧʦʢʣʠʢʘʥʥʷʤ https://meet.google.com/cck-fzeh-raC. ʊʨʝʪʴʦʶ ʧʨʦʙʣʝʤʦʶ ʙʫʚ ʯʘʩ. 

ʇʨʦʚʦʜʠʪʠ, ʷʢ ʟʚʠʯʘʡʥʠʡ ʫʨʦʢ 45 ʭʚʠʣʠʥ ʤʠ ʥʝ ʤʘʣʠ ʤʦʞʣʠʚʦʩʪʽ. ʊʦʤʫ, ʱʦʙ 

ʦʭʦʧʠʪʠ ʤʘʪʝʨʽʘʣ ʽ ʚʠʢʦʥʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘʤ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ 20ï

30 ʭʚʠʣʠʥ. ʗʢʱʦ ʫʯʥʽ ʤʘʣʠ ʙʘʞʘʥʥʷ, ʫ ʥʘʩ ʟʘʚʞʜʠ ʙʫʣʠ ʜʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ ʘʙʦ ʤʠ 

ʛʦʚʦʨʠʣʠ ʥʘ ʪʝʤʠ, ʷʢʽ ʾʭ ʭʚʠʣʶʚʘʣʠ ʯʠ ʪʫʨʙʫʚʘʣʠ. ʏʝʪʚʝʨʪʘ ʧʨʦʙʣʝʤʘ ï ʮʝ 

ʤʦʪʠʚʘʮʽʷ ʜʣʷ ʫʯʥʽʚ, ʱʦʙ ʚʦʥʠ ʭʦʪʽʣʠ ʚʽʜʚʽʜʫʚʘʪʠ ʥʘʰʽ ʟʘʥʷʪʪʷ. ʇʨʘʮʶʶʯʠ ʥʘʜ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʟʤʽʩʪʫ ʽ ʤʝʪʦʜʠʢʠ, ʤʠ ʧʽʜʙʠʨʘʣʠ ʮʽʢʘʚʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʬʦʨʤʠ 

ʨʦʙʦʪʠ ʽ ʧʨʦʧʦʥʫʚʘʣʠ ʫʯʥʷʤ ʚʠʩʣʦʚʠʪʠ ʚʣʘʩʥʽ ʜʫʤʢʠ, ʱʦ ʩʘʤʝ ʚʦʥʠ ʭʦʯʫʪʴ ʧʦʯʫʪʠ 

ʪʘ ʱʦ ʨʦʙʠʪʠ. ɿʦʢʨʝʤʘ, ʤʠ ʧʨʘʢʪʠʢʫʚʘʣʠ ʧʨʦʚʝʜʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʜʦʩʣʽʜʽʚ ʪʘ 

ʧʨʦʻʢʪʽʚ, ʤʘʪʝʨʽʘʣʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʙʫʜʠʥʢʫ 

(ʜʦʩʣʽʜʠ ʟ ʚʦʜʦʶ, ʧʦʚʽʨô̫ ʤ, ˇʨʫʥʪʦʤ, ʷʡʮʝʤ ʪʘ ʽʥʰʝ). ʇô̫ ʪʘ ʧʨʦʙʣʝʤʘ, ʥʘʜ 

ʚʠʨʽʰʝʥʥʷʤ ʷʢʦʾ ʤʠ ʧʨʘʮʶʻʤʦ ʚʝʩʴ ʯʘʩ ï ʮʝ ʪʨʠʚʦʞʥʠʡ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʫʯʥʽʚ. 

ʑʦʙ ʨʦʟʨʘʜʠʪʠ ʫʯʥʽʚ ʤʠ ʥʘ ʢʦʞʥʦʤʫ ʫʨʦʮʽ ʦʙʤʽʥʶʚʘʣʠʩʷ ʧʦʟʠʪʠʚʥʠʤʠ ʝʤʦʮʽʷʤʠ, 

ʜʽʣʠʣʠʩʷ ʩʚʦʾʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ, ʨʦʙʠʣʠ ʢʦʤʧʣʽʤʝʥʪʠ ʦʜʥʝ ʦʜʥʦʤʫ, ʩʪʚʦʨʶʚʘʣʠ 

ʬʦʪʦʘʣʴʙʦʤ ʝʤʦʮʽʡ. 

ʇʨʘʮʶʶʯʠ ʚ ʭʘʙʽ ʤʘʡʞʝ ʜʚʘ ʤʽʩʷʮʽ, ʤʠ ʤʦʞʝʤʦ ʦʢʨʝʩʣʠʪʠ ʧʝʚʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʢʦʣʝʛʘʤ-ʩʪʫʜʝʥʪʘʤ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʫʨʦʢʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʚʘʪʠʤʫʪʴ 

ʦʩʚʽʪʥʶ ʜʽʷʣʴʥʽʩʪʴ ʫ ʪʘʢʦʤʫ ʬʦʨʤʘʪʽ. ʉʝʨʝʜ ʥʠʭ ʤʠ ʚʠʦʢʨʝʤʣʶʻʤʦ ʪʘʢʽ: 

ʦʨʛʘʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʝ ʧʦʚʠʥʥʘ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʫʯʥʽʚ; 

ʜʦʮʽʣʴʥʝ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʨʦʚʝʜʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʝʢʩʢʫʨʩʽʡ, ʨʝʘʣʽʟʘʮʽʷ ʽʜʝʾ 

ʽʥʪʝʛʨʘʮʽʾ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ, 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʥʘʥʴ, ʘ ʥʝ ʾʭ ʚʽʜʪʚʦʨʝʥʥʷ; ʩʪʠʤʫʣʶʚʘʥʥʷ ʜʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʦʩʪʽ ʪʦʱʦ; ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʫ ʥʝʟʥʘʡʦʤʽʡ ʩʠʪʫʘʮʽʾ 

(ʚʢʣʶʯʘʶʪʴ ʚʧʨʘʚʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʧʦʰʫʢʦʚʦʾ ʡ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʪʚʦʨʯʦʩʪʽ); ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʚʜʘʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʟʘʩʚʦʻʥʥʷ ʥʦʨʤ ʝʪʠʯʥʦʛʦ, 

ʝʩʪʝʪʠʯʥʦʛʦ, ʤʦʨʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʣʶʜʠʥʠ ʜʦ ʧʨʠʨʦʜʠ [1]; ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʻʢʪʥʦʾ 

ʨʦʙʦʪʠ ʟʘ ʪʝʤʘʪʠʢʦʶ ʰʢʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʚʽʨʪʫʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤ ï çJamboardè, çLearning.appè, çQuizizzè, çKahoot!è [2] ʪʦʱʦ; ʚʞʠʚʘʥʥʷ 

ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʬʦʨʤ ʨʦʙʦʪʠ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ, ʟʦʢʨʝʤʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ; ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ ʞʚʘʚʦ, ʝʥʝʨʛʽʡʥʦ, ʜʠʥʘʤʽʯʥʦ ʪʘ ʟ ʧʦʩʤʽʰʢʦʶ. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʅʘʚʝʜʝʤʦ ʬʨʘʛʤʝʥʪ ʫʨʦʢʫ, ʷʢʠʡ ʤʠ ʧʨʦʚʦʜʠʣʠ ʟ ʫʯʥʷʤʠ ʚ ʨʘʤʢʘʭ ʥʘʰʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʭʘʙʫ #ʇʌ_ʅʇʋ, ʥʘ ʪʝʤʫ çʇʦʜʦʨʦʞʫʻʤʦ ɭʚʨʦʧʦʶ. ʇʦʣʴʱʘè. 

ʄʝʪʘ: ʨʦʟʰʠʨʠʪʠ ʫʷʚʣʝʥʥʷ ʫʯʥʽʚ ʧʨʦ ʇʦʣʴʱʫ; ʦʟʥʘʡʦʤʠʪʠ ʟ ʪʨʘʜʠʮʽʷʤʠ, 

ʟʚʠʯʘʷʤʠ, ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʪʨʘʚʘʤʠ; ʨʦʟʚʠʚʘʪʠ ʤʦʚʣʝʥʥʷ ʪʘ ʤʠʩʣʝʥʥʷ; ʩʪʠʤʫʣʶʚʘʪʠ 

ʘʢʪʠʚʥʫ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ; ʚʠʭʦʚʫʚʘʪʠ ʜʦʧʠʪʣʠʚʽʩʪʴ. 

ʍʽʜ ʫʨʦʢʫ 

ɯV. ʉʧʨʠʡʥʷʪʪʷ ʡ ʦʩʤʠʩʣʝʥʥʷ ʫʯʥʷʤʠ ʥʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

4.3. ʇʦʷʩʥʶʚʘʣʴʥʘ ʙʝʩʽʜʘ.  

ɻʨʘ çɺʽʨôʁ / ʥʝ ʚʽʨôʁè. 

- ʅʘʰʘ ʧʦʜʦʨʦʞ ʧʨʦʜʦʚʞʫʻʪʴʩʷ. ʑʦʙ ʤʘʪʠ ʟʤʦʛʫ ʛʫʣʷʪʠ ʤʽʩʪʘʤʠ ʤʠ ʤʘʻʤʦ 
ʢʨʘʱʝ ʧʽʟʥʘʪʠ ʪʨʘʜʠʮʽʾ, ʟʚʠʯʘʾ, ʟʘʢʦʥʠ ʧʦʣʴʩʴʢʠʭ ʜʨʫʟʽʚ. ɼʣʷ ʮʴʦʛʦ ʥʘʰ 

ʝʢʩʢʫʨʩʦʚʦʜ ʗʢʦʙ ʧʽʜʛʦʪʫʚʘʚ ʛʨʫ çɺʽʨʶ/ ʥʝ ʚʽʨôʁè. ɺʽʜʛʘʜʘʻʪʝ ʙʽʣʴʰʽʩʪʴ ʬʘʢʪʽʚ, 

ʧʽʜʝʪʝ ʜʘʣʽ: 

¶ ʫ ʇʦʣʴʱʽ ʥʝʤʘʻ ʙʝʟʜʦʤʥʠʭ ʪʚʘʨʠʥ (+); 

¶ ʫ ʜʝʨʞʘʚʽ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ ʟ ʝʢʦʣʦʛʽʻʶ (-); 

¶ ʫ ʧʦʣʴʩʴʢʽʡ ʩʪʦʣʠʮʽ ï ɺʘʨʰʘʚʽ ï ʦʜʥʘ ʚʫʣʠʮʷ ʥʘʟʚʘʥʘ ʥʘ ʯʝʩʪʴ ɺʽʥʥʽ-

ʇʫʭʘ (+); 

¶ ʣʁ ʜʠ ʪʫʪ ʜʫʞʝ ʚʚʽʯʣʠʚʽ. ʊʦʤʫ ʜʦʩʽ ʻ ʪʨʘʜʠʮʽʷ ʮʽʣʫʚʘʪʠ ʨʫʢʫ ʜʘʤʽ ʧʨʠ 

ʟʫʩʪʨʽʯʽ (+); 

¶ ʫ ʇʦʣʴʱʽ ʥʽʢʦʣʠ ʥʝ ʾʜʷʪʴ ʩʫʧʠ (-); 

¶ ʇʦʣʴʱʘ ʚʚʘʞʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤ ʚʠʨʦʱʫʚʘʯʝʤ ʷʙʣʫʢ ʚ ɭʚʨʦʧʽ (+). 

4.4. ʂʦʤʝʥʪʦʚʘʥʠʡ ʧʝʨʝʛʣʷʜ ʚʽʜʝʦ. ʇʦʷʩʥʶʚʘʣʴʥʘ ʙʝʩʽʜʘ ʟʘ ʟʤʽʩʪʦʤ 

ʟʘʟʜʘʣʝʛʽʜʴ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʧʠʪʘʥʴ.  

- ɺʠ ʛʘʨʥʦ ʚʧʦʨʘʣʠʩʷ ʟ ʧʦʧʝʨʝʜʥʽʤ ʟʘʚʜʘʥʥʷʤ ʽ ʪʝʧʝʨ ʤʦʞʝʤʦ ʚʽʜʚʽʜʘʪʠ 

ʥʘʡʛʘʨʥʽʰʽ ʤʽʩʮʷ ʚ ʢʨʘʾʥʽ. https://www.youtube.com/watch?v=c47qlZRbVD 

g&abchannel=  %C5 %BByciewPolsce. ɿʘʧʠʪʘʥʥʷ ʧʽʩʣʷ ʧʝʨʝʛʣʷʜʫ ʚʽʜʝʦ: ʗʢʽ ʤʽʩʮʷ 

ʚʠ ʟʘʧʘʤô̫ ʪʘʣʠ? ʑʦ ʚʘʩ ʟʜʠʚʫʚʘʣʦ?  

ʇʨʠʡʦʤ çʅʝʟʘʢʽʥʯʝʥʝ ʨʝʯʝʥʥʷ éè ʗʢʙʠ ʚʠ ʙʫʣʠ ʥʘʡʢʨʘʱʠʤ ʝʢʩʢʫʨʩʦʚʦʜʦʤ 

ʫ ʇʦʣʴʱʽ, ʪʦ é 

4.5. ʊʝʨʤʽʥʦʣʦʛʽʯʥʘ ʨʦʙʦʪʘ. ɻʨʘ çɺʽʜʛʘʜʘʡ ʩʣʦʚʦè. 

- ɻʫʣʷʶʯʠ ʇʦʣʴʱʝʶ ʤʠ ʟ ʚʘʤʠ ʧʦʯʫʣʠ ʜʝʢʽʣʴʢʘ ʮʽʢʘʚʠʭ ʩʣʽʚ. ɼʘʚʘʡʪʝ 

ʩʧʨʦʙʫʻʤʦ ʨʘʟʦʤ ʾʭ ʧʝʨʝʢʣʘʩʪʠ: 

¶ prosto / ʧʨʦʩʪʦ ï ʧʨʷʤʦ; 
¶ zapomnieĺ / ʟʘʧʦʤʥʻʯ ï ʟʘʙʫʚʘʪʠ; 
¶ owoce / ʦʚʦʮʝ ï ʬʨʫʢʪʠ; 
¶ jutro / ʶʪʨʦ ï ʦʙʽʜ; 
¶ zakaz / ʟʘʢʘʟ ï ʟʘʙʦʨʦʥʘ; 
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ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʟʘʥʷʪʪʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʭʘʙʽ #ʇʌ_ʅʇʋ ʥʘ ʪʝʤʫ çʇʦʜʦʨʦʞʫʻʤʦ ɭʚʨʦʧʦʶ. 

ʇʦʣʴʱʘè 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʨʦʣʴ ʥʘʚʯʘʥʥʷ ʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʣʘʜʘʥʥʷ 

ʟʤʽʥʠʣʠʩʴ. ʉʘʤʝ ʟʘʨʘʟ ʥʘʰʝ ʟʘʚʜʘʥʥʷ ï ʜʦʧʦʤʦʛʪʠ ʜʽʪʷʤ ʩʪʚʦʨʠʪʠ, ʧʦʚʝʨʥʫʪʠ 

ʭʦʯʘ ʙʠ ʢʨʠʭʽʪʥʠʡ ʧʨʦʩʪʽʨ ʙʝʟʧʝʢʠ. ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ï ʮʝ ʟʘʚʞʜʠ ʩʢʣʘʜʥʦ, 

ʘʣʝ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʠʪʫʘʮʽʶ, ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʮʽʢʘʚʽ ʫʨʦʢʠ ʟ ʗɼʉ, ʚʨʘʭʦʚʫʶʯʠ 

ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ ʫ ʤʝʨʝʞʽ. ʊʦʤʫ ʚʩʝ, ʱʦ ʧʦʪʨʽʙʥʦ ï ʮʝ ʫʯʥʽ ʽ ʤʘʡʩʪʝʨʥʠʡ ʚʯʠʪʝʣʴ, 

ʷʢʠʡ ʭʦʯʝ ʪʚʦʨʠʪʠ ʜʦʙʨʦ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʣʘʜʘʥʥʷ ʚ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʫ 2019/2020 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ. 

URL: https://osvitoria.media/metodychni-rekomendatsiyi-shhodo-vykladannya-v-pochatkovij-shkoli-u-2019-

2020-navchalnomu-rotsi/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 03.04.2022). 

2. ʆʣʝʬʽʨʝʥʢʦ ʊ., ʄʘʪʚʽʻʥʢʦ ʆ., ɺʘʩʶʪʽʥʘ ʊ., ɿʦʣʦʪʘʨʝʥʢʦ ʊ. ʆʩʥʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʪʘ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ. ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 013 ʇʦʯʘʪʢʦʚʘ ʦʩʚʽʪʘ. ʂʠʾʚ: ʅʇʋ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. 2022. 145 ʩ. 

URL: http://enpuir.npu.edu.ua/handle/123456789/36798 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 03.04.2022). 

3. ʆʩʚʽʪʥʽʡ ʭʘʙ ʚʽʜ #ʇʌ_ʅʇʋ. URL: https://pf.npu.edu.ua/?view=article&id=2282:osvitnii-khab-vid-

pfnpu&catid=260 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 03.04.2022). 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʆʉʆɹʀʉʊʆɻʆ ʉɸʁʊʋ ɺʏʀʊɽʃʗ ɯʅʌʆʈʄɸʊʀʂʀ ʗʂ 

ɯʅʌʆʈʄɸʎɯʁʅʆɻʆ ʆʉɺɯʊʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɼʃʗ ʆʈɻɸʅɯɿɸʎɯɰ 

ɿʄɯʐɸʅʆɻʆ ʅɸɺʏɸʅʅʗ 

ɹʘʙʽʡʯʫʢ ɯʨʠʥʘ ʄʠʭʘʡʣʽʚʥʘ 
ʩʪʫʜʝʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʝʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ) 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ, 

nikkim2010i@gmail.com 

ʂʦʩʦʚʝʮʴ ʆʣʝʥʘ ʇʘʚʣʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ, 

 ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ, 

kosovets.op@vspu.edu.ua 

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ ʤʘʻ ʥʘ ʤʝʪʽ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʷʢʦʩʪʽ, 

ʜʦʩʷʛʥʝʥʥʷ ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʠ ʙ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʈʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʾ ʦʩʚʽʪʠ ʽʥʽʮʽʶʻ ʧʦʷʚʫ ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ 

ʧʨʘʢʪʠʢ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʻ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ [1]. 
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ʈʝʘʣʽʾ ʩʴʦʛʦʜʝʥʥʷ ʧʦʩʪʘʚʠʣʠ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʧʨʦʙʣʝʤʫ ʝʬʝʢʪʠʚʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ ʪʘ 

ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʦʢʘʟʘʣʠ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʦ ʧʨʝʜʤʝʪʽʚ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚ ʮʽʣʦʤʫ. 

ʇʨʦʙʣʝʤʠ ʝʬʝʢʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʦʜʥʦʛʦ ʽʟ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʠʩʪʝʤʠ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʩʚʽʪʣʝʥʦ ʚ ʨʦʙʦʪʘʭ ʃ. ɹʝʥʪʩ, ɺ. ɹʠʢʦʚʘ, 

ʗ. ɹʫʣʘʭʦʚʘ, ʆ. ɹʦʥʜʘʨʝʥʢʦ, ʈ. ɻʫʨʝʚʠʯʘ, ɸ. ɻʫʨʞʽʷ, ʉ. ɼʘʡʤʦʥʜ, ɽ. ɼʝʡʣ, 

ʂ. ɼʝʰʘʥ-ʇʦʪʪʝʨ,ʄ. ʂʘʜʝʤʽʾ, ʃ. ʂʣʘʨʢ,  ɽ. ʈʘʤʦʩ ʪʘ ʽʥ. 

ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ɺ. ɹʠʢʦʚʘ, ʈ. ɻʫʨʝʚʠʯʘ, ʄ. ʂʘʜʝʤʽʾ, ʉ. ʃʠʪʚʠʥʦʚʦʾ, 

ʄ. ʉʤʫʣʴʩʦʥ ʧʨʝʟʝʥʪʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʡʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʷʢ ʦʩʚʽʪʥʶ ʩʠʩʪʝʤʫ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʢʨʠʪʽʩʪʴ, ʚʘʨʽʘʪʠʚʥʽʩʪʴ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ, ʡʦʛʦ 

ʘʜʘʧʪʘʮʽʶ ʜʦ ʟʜʽʙʥʦʩʪʝʡ, ʤʦʞʣʠʚʦʩʪʝʡ, ʽʥʪʝʨʝʩʽʚ ʩʫʙô̒ ʢʪʽʚ ʧʝʜʘʛʦʛʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ, 

ʨʦʟʚʠʪʦʢ ʾʭʥʴʦʾ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʘ ʪʚʦʨʯʦʩʪʽ, ʜʦʩʪʫʧ ʜʦ ʥʦʚʠʭ ʜʞʝʨʝʣ ʥʘʚʯʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʤʦʪʠʚʘʮʽʶ ʩʘʤʦʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʦʱʦ [2]. 

ʇʦʥʷʪʪʷ ç̔ ʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝè ʧʦ-ʨʽʟʥʦʤʫ ʪʣʫʤʘʯʠʪʴʩʷ ʚ 

ʩʫʯʘʩʥʽʡ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ ʥʘʫʮʽ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʻʤʢʽʩʪʴ ʡʦʛʦ ʩʫʪʥʦʩʪʽ ʪʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽʩʪʴ ʧʦʛʣʷʜʽʚ ʜʦʩʣʽʜʥʠʢʽʚ. ɺʣʘʩʥʽ ʜʝʬʽʥʽʮʽʾ ʧʦʥʷʪʪʷ ç̔ ʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʥʘʫʢʦʚʦʤʫ ʜʦʨʦʙʢʫ ʚʽʜʦʤʽ ʚʯʝʥʽ. 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʟʘʢʣʘʜʫ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ (ɯʆʉ ɿɿʉʆ) ʚʠʟʥʘʯʘʪʠʤʝʤʦ ʷʢ çéʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ, 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʝ, ʜʠʜʘʢʪʠʯʥʝ, ʢʦʤʫʥʽʢʘʪʠʚʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ, ɦʦ ʚʢʣʶʯʘʻ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʩʫʙô̒ ʢʪʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷè [3, ʩ. 36]. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ ɺ. ɻʘʚʨʠʣʶʢ, ʄ. ʂʘʜʝʤʽʾ, ʄ. ʂʦʟʷʨʘ, 

ʊ. ʊʢʘʯʝʥʢʦ, ʃ. ʐʝʚʯʝʥʢʦ [2; 3] ʥʘʤʠ ʚʠʜʽʣʝʥʦ ʟʤʽʩʪʦʚʫ, ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʢʣʘʜʦʚʽ ɯʆʉ ɿɿʉʆ: ʟʤʽʩʪʦʚʘ ʩʢʣʘʜʦʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʨʪʫʘʣʴʥʠʤ 

ʢʦʥʪʝʥʪʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʚʯʘʣʴʥʫ, ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʫ, ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ 

ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʢʣʘʜʫ, ʤʦʪʠʚʫʻ ʩʫʙô̒ ʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʜʦ ʩʘʤʦʦʩʚʽʪʠ, 

ʩʧʨʠʷʻ ʷʢʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʫʧʨʦʚʘʜʞʝʥʥʶ ʤʝʪʦʜʠʯʥʠʭ 

ʽʥʥʦʚʘʮʽʡ, ʧʨʦʚʝʜʝʥʥʶ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʦʱʦ; ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʢʣʘʜʦʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʻʜʠʥʦʛʦ ʙʘʥʢʫ ʜʘʥʠʭ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʬʦʥʜʽʚ; ʧʽʜʨʦʟʜʽʣʘʤʠ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɯʆʉ ɿɿʉʆ (ʘʜʤʽʥʽʩʪʨʘʮʽʷ, ʤʝʪʦʜʠʯʥʘ ʩʣʫʞʙʘ, ʤʝʪʦʜʠʯʥʽ 

ʦʙô̒ ʜʥʘʥʥʷ, ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ, ʚʠʭʦʚʘʥʮʽ); ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʢʣʘʜʦʚʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʫʩʽʤʘ 

ʚʠʜʘʤʠ ʦʩʚʽʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʚʢʣʶʯʘʻ ʤʝʭʘʥʽʟʤʠ ʾʾ ʦʙʨʦʙʣʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ, 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʰʫʢʫ ʪʘ ʪʠʨʘʞʫʚʘʥʥʷ (ʚʝʙʩʘʡʪʠ, ʧʦʨʪʘʣʠ, ʙʣʦʛʠ, ʩʪʦʨʽʥʢʠ ʚ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ) [2; 3]. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʤʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ, ʦʨʛʘʥʽʟʘʮʽʶ, 

ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʆʙʣʘʩʥʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʣʽʮʝʶ-ʽʥʪʝʨʥʘʪʫ ʂɿɺʆ çɺʽʥʥʠʮʴʢʠʡ ʛʫʤʘʥʽʪʘʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʢʦʣʝʜʞè 

ʚ ʢʦʥʪʝʢʩʪʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʅʘʤʠ 

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ɯʆʉ ʩʫʯʘʩʥʦʛʦ ɿɿʉʆ ʻ ʦʩʚʽʪʥʽ ʚʝʙʩʘʡʪʠ, ʢʦʪʨʽ ʩʠʩʪʝʤʘʪʠʟʫʶʪʴ ʚ ʩʦʙʽ 

ʧʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʨʝʜʤʝʪʫ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʩʪʽʡʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʜʣʷ ʩʫʙô̒ ʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ.  

ɿʘ ʮʠʭ ʫʤʦʚ, ʚ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʤʠ ʩʧʨʦʝʢʪʦʚʘʥʦ, ʨʦʟʨʦʙʣʝʥʦ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ 

ʦʩʦʙʠʩʪʦʛʦ ʩʘʡʪʫ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʷʢ ʝʣʝʤʝʥʪʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʆʙʣʘʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʣʽʮʝʶ- ʥ̔ʪʝʨʥʘʪʫ ʂɿɺʆ çɺʽʥʥʠʮʴʢʠʡ 

ʛʫʤʘʥʽʪʘʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʢʦʣʝʜʞè (ʨʠʩ. 1). 
 

 
ʈʠʩ. 1. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʘʚʪʦʨʩʴʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʚʝʙʩʘʡʪʫ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ 

ʽʥʬʦʨʤʘʪʠʢʠ (URL: https://nikkim2010i.wixsite.com/my-site-1) 

ʉʘʡʪ ʙʫʣʦ ʩʧʨʦʝʢʪʦʚʘʥʦ ʟʘʩʦʙʘʤʠ ʤʝʨʝʞʝʚʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʩʘʡʪʽʚ Wix. 

ʉʝʨʚʽʩ ʙʫʣʦ ʦʙʨʘʥʦ ʷʢ ʧʣʘʪʬʦʨʤʫ ʨʝʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʛʦ ʩʘʡʪʫ, ʦʩʢʽʣʴʢʠ ʥʘ 

ʩʴʦʛʦʜʥʽ Wix.com ï ʤʽʞʥʘʨʦʜʥʘ ʭʤʘʨʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʽʥʪʝʨʥʝʪ-ʧʨʦʝʢʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʽ ʩʘʡʪʠ ʽ ʾʭʥʽ ʤʦʙʽʣʴʥʽ ʚʝʨʩʽʾ ʥʘ 

HTML 5 ʟ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ drag-and-drop. 

ʈʦʟʨʦʙʣʝʥʠʡ ʥʘʤʠ ʩʘʡʪ ʤʽʩʪʠʪʴ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʠʯʥʠʭ ʪʘ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʘʚʪʦʨʩʴʢʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʟʘʩʦʙʘʤʠ 

ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʮʠʬʨʦʚʽʟʘʮʽʾ ʚʠʚʯʝʥʥʷ 

ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʩʘʡʪ ï ʮʝ ʥʦʚʠʡ ʪʠʧ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ ʧʦʻʜʥʫʻ 

ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ: 

ʄʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ: ʧʨʦʛʨʘʤʘ ʽ ʢʘʣʝʥʜʘʨʥʦ-ʪʝʤʘʪʠʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʜʦ 

ʫʨʦʢʽʚ. 

ʅʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ: ʧʣʘʥʠ-ʢʦʥʩʧʝʢʪʠ ʫʨʦʢʽʚ; ʧʨʝʟʝʥʪʘʮʽʾ ʜʦ ʫʨʦʢʽʚ; 

ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ; ʜʦʜʘʪʢʠ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʋʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʻ ʘʚʪʦʨʩʴʢʠʤʠ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʚʯʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʪʘ ʤʽʩʪʷʪʴ ʫʩʽ 

ʥʝʦʙʭʽʜʥʽ ʝʣʝʤʝʥʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʯʥʠʭ ʚʠʤʦʛ ʜʦ ʩʪʨʫʢʪʫʨʠ ʩʫʯʘʩʥʦʛʦ 

ʫʨʦʢʫ ʽʥʬʦʨʤʘʪʠʢʠ 5ï9 ʢʣʘʩʽʚ. 
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ɼʦʚʽʜʢʦʚʽ ʤʘʪʝʨʽʘʣʠ: ʤʝʥʪʘʣʴʥʽ ʢʘʨʪʠ ʢʦʤʧʣʝʢʩ ʘʚʪʦʨʩʴʢʠʭ ʢʘʨʪ ʟʥʘʥʴ, ʱʦ 

ʤʽʩʪʷʪʴ ʮʽʢʘʚʫ ʽʥʬʦʨʤʘʮʽʶ ʜʦ ʪʝʤ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ 

ʧʨʝʜʩʪʘʚʠʪʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʤʝʨʝʞʝʚʦʾ 

ʽʻʨʘʨʭʽʯʥʦʾ ʩʭʝʤʠ, ʚ ʮʝʥʪʨʽ ʷʢʦʾ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʝʜʤʝʪ ʚʠʚʯʝʥʥʷ, ʘ ʚʽʪʢʠ ʪʘ ʜʦʯʽʨʥʽ 

ʚʽʜʛʘʣʫʞʝʥʥʷ ʤʽʩʪʷʪʴ ʮʽʢʘʚʫ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʪʝʤʠ. ʂʦʤʧʣʝʢʩ ʤʝʥʪʘʣʴʥʠʭ ʢʘʨʪ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʙʘʟʽ ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ Mind 

Meister; ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʣʘʢʘʪʠ (ɯʇ) ï ʢʦʤʧʣʝʢʩ ʘʚʪʦʨʩʴʢʠʭ ʤʝʨʝʞʝʚʠʭ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʰʦʢ, ʽʥʬʦʨʤʘʮʽʡʥʝ ʥʘʧʦʚʥʝʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʚ ʨʝʞʠʤʽ 

ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʦʧʨʘʮʶʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʜʠʩʮʠʧʣʽʥʠ. 

ɼʘʥʽ ɯʇ ʨʦʟʨʦʙʣʝʥʽ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ Glogster; ʭʤʘʨʠ ʪʝʛʽʚ ï ʢʦʤʧʣʝʢʩ 

ʩʧʨʦʝʢʪʦʚʘʥʠʭ ʦʧʦʨʥʠʭ ʩʭʝʤ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʨʝʞʝʚʽ ʩʣʦʚʥʠʢʠ 

ʦʩʥʦʚʥʠʭ ʪʝʨʤʽʥʽʚ ʜʦ ʪʝʤ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ. ʍʤʘʨʠ ʪʝʛʽʚ ʨʝʘʣʽʟʦʚʘʥʽ ʫ ʚʠʛʣʷʜʽ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪʠʥʦʢ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʩʣʽʚ (ʪʝʛʽʚ). ɼʘʥʽ ʜʠʜʘʢʪʠʯʥʽ ʨʝʩʫʨʩʠ 

ʩʧʨʦʝʢʪʦʚʘʥʦ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ WordArt. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʜʠʜʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʩʘʡʪʽ, ʟ ʦʩʦʙʠʩʪʠʭ ʜʝʚʘʡʩʽʚ ʫʯʥʽʚ, ʥʘʤʠ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʭʥʦʣʦʛʽʶ QR-ʢʦʜʫ.  

ʂʦʥʪʨʦʣʴ ʟʥʘʥʴ: ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ï ʥʘʙʽʨ ʪʝʩʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʟʘʩʦʙʘʤʠ 

ʪʝʩʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ MyTestX; Learning-ʚʧʨʘʚʠ ï ʥʘʙʽʨ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʽʙʨʘʥʠʭ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ ʜʦ ʫʨʦʢʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚ 5ï9 ʢʣʘʩʘʭ. 

ʃʽʪʝʨʘʪʫʨʘ ï ʤʽʩʪʠʪʴ ʢʦʤʧʣʝʢʩ ʧʽʜʨʫʯʥʠʢʽʚ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʜʦ 

ʫʨʦʢʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚ 5ï9 ʢʣʘʩʘʭ. 

ʉʪʨʫʢʪʫʨʘ ʩʘʡʪʫ ʚʢʣʶʯʘʻ ʪʘʢʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʚʜʘʥʥʷ ʜʦ ʫʨʦʢʽʚ ̫ ʢ ʪʝʩʪʠ, 

ʦʥʣʘʡʥ-ʚʧʨʘʚʠ, ʙʣʽʮ-ʦʧʠʪʫʚʘʥʥʷ. ɺʠʢʣʘʜʘʯʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʠʪʠ ʷʢʽʩʪʴ 

ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʘ ʫʯʥʽ ï ʧʝʨʝʚʽʨʠʪʠ ʩʚʦʾ ʚʣʘʩʥʽ ʟʥʘʥʥʷ ʙʝʟ ʩʫʙô̒ ʢʪʠʚʥʦʾ ʜʫʤʢʠ 

ʚʠʢʣʘʜʘʯʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʨʦʝʢʪʦʚʘʥʠʡ ʥʘʤʠ ʩʘʡʪ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʤʽʩʪʠʪʴ 

ʧʦʚʥʠʡ ʩʧʝʢʪʨ ʥʝʦʙʭʽʜʥʠʭ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʽ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ 

ʧʦʚʥʦʮʽʥʥʠʤ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʦʩʚʽʪʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ 

ʫʯʥʷʤʠ 5ï9 ʢʣʘʩʽʚ ʚ ʫʤʦʚʘʭ ʷʢ ʦʯʥʦʛʦ, ʪʘʢ ʽ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʥʘʤʠ ʦʩʚʽʪʥʽʡ ʩʘʡʪ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʩʪʚʦʨʝʥʠʡ ʟʘʩʦʙʘʤʠ 

ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʙʘʟʽ ʧʣʘʪʬʦʨʤʠ Wix ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʷʢ ʝʣʝʢʪʨʦʥʥʠʡ ʦʩʚʽʪʥʽʡ 

ʨʝʩʫʨʩ ʜʣʷ ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʫ 5ï9 ʢʣʘʩʘʭ. ʆʩʥʦʚʥʘ ʨʦʣʴ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʫ ï ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʫʨʦʢʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʮʠʬʨʦʚʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʩʫʯʘʩʥʦʛʦ ʫʨʦʢʫ ʽʥʬʦʨʤʘʪʠʢʠ ʚ 

ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʅʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʘʚʪʦʨʩʴʢʽ ʜʠʜʘʢʪʠʯʥʽ 

ʨʝʩʫʨʩʠ, ʩʪʚʦʨʝʥʽ ʟʘʩʦʙʘʤʠ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʜʦʟʚʦʣʷʶʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʽʜʚʠʱʠʪʠ ʽʥʪʝʨʝʩ ʫʯʥʽʚ ʜʦ 

ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʽʜʚʠʱʠʪʠ ʫʩʧʽʰʥʽʩʪʴ ʫʯʥʽʚ. ʆʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʠʤ ʨʦʟʨʦʙʣʝʥʠʡ ʚʝʙʩʘʡʪ ʻ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʘʜʞʝ, ʟʘ ʮʠʭ ʫʤʦʚ, ʚʽʥ ʚʠʩʪʫʧʘʻ ʝʣʝʤʝʥʪʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʽ ʜʦʟʚʦʣʷʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʥʘ ʩʘʡʪʽ 

ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʤʝʨʝʞʝʚʽ ʜʠʜʘʢʪʠʯʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʚʽʜʜʘʣʝʥʦʛʦ ʦʧʘʥʫʚʘʥʥʷ 
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ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, 

ʧʝʨʝʜʙʘʯʝʥʠʤʠ ʥʘʚʯʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ. 

ʇʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʘʡʪʫ ʥʘ ʫʨʦʢʘʭ 

ʽʥʬʦʨʤʘʪʠʢʠ ʫ 8ï9 ʢʣʘʩʘʭ ʆʙʣʘʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʣʽʮʝʶ-ʽʥʪʝʨʥʘʪʫ ʂʦʤʫʥʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ çɺʽʥʥʠʮʴʢʠʡ ʛʫʤʘʥʽʪʘʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʢʦʣʝʜʞè ʜʦʚʦʜʠʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟʘʢʣʘʜʽʚ 

ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʘʣʽʡ. ʅʘʤʠ ʙʫʣʦ 

ʧʨʘʢʪʠʯʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʦʩʦʙʠʩʪʠʡ ʩʘʡʪ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʟʨʫʯʥʦʶ ʬʦʨʤʦʶ 

ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʜʠʩʮʠʧʣʽʥʠ ʪʘ ʯʫʜʦʚʦ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʚ ʧʨʠ ʦʯʥʦʤʫ, ʪʘʢ ʽ ʧʨʠ ʟʤʽʰʘʥʦʤʫ ʥʘʚʯʘʥʥʽ. 
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ʗʢ ʦʧʪʠʤʘʣʴʥʦ ʧʝʨʝʙʫʜʫʚʘʪʠ ʩʚʦʻ ʤʠʩʣʝʥʥʷ ʧʨʠ ʥʘʩʪʘʥʥʽ ʢʨʠʟʦʚʦʾ ʩʠʪʫʘʮʽʾ? 

ʗʢ ʧʽʜʪʨʠʤʘʪʠ ʦʩʦʙʠʩʪʫ ʪʘ ʧʨʦʬʝʩʽʡʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʯʠʪʝʣʷ? ʗʢ ʦʪʨʠʤʘʪʠ 

ʜʦʜʘʪʢʦʚʫ ʤʦʪʠʚʘʮʽʶ ʜʣʷ ʩʝʙʝ ʽ ʩʚʦʾʭ ʫʯʥʽʚ? ʗʢʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʣʷʪʠ ʘʥʪʠʢʨʠʟʦʚʽ 

ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʘʞʣʠʚʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʮʝʩʽʚ ʽ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ 

ʨʝʘʣʽʡ? 

ɺʚʘʞʘʻʤʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʢʨʠʟʦʚʦʾ ʩʠʪʫʘʮʽʾ ʜʦʮʽʣʴʥʠʤ ʻ ʰʠʨʰʝ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ, ʪʝʭʥʦʣʦʛʽʾ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʟʦʢʨʝʤʘ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʯʠʪʝʣʶ ʧʦʪʨʽʙʥʦ ʚʤʽʪʠ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʫʯʥʽʚ ʽ ʚʤʽʪʠ ʾʾ ʪʘʢʦʞ 

ʫʪʨʠʤʘʪʠ. 

ʉʫʯʘʩʥʝ ʮʠʬʨʦʚʝ ʧʦʢʦʣʽʥʥʷ, ʷʢʝ ʤʘʻ çʢʣʽʧʦʚʝè ʤʠʩʣʝʥʥʷ, ʢʨʘʱʝ ʩʧʨʠʡʤʘʻ 

ʥʘʚʯʘʣʴʥʠʡ ʢʦʥʪʝʢʩʪ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʚ ʥʘʦʯʥʽʡ ʛʨʘʬʽʯʥʽʡ ʬʦʨʤʽ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ 

ʪʝʭʥʦʣʦʛʽʾ ʚʽʟʫʘʣʽʟʘʮʽʾ. 
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ɺ ʦʩʚʽʪʥʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʽʜ ʧʦʥʷʪʪʷʤ çʪʝʭʥʦʣʦʛʽʷ ʚʽʟʫʘʣʽʟʘʮʽʾè ʨʦʟʫʤʽʶʪʴ 

ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʚʽʟʫʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘʩʦʙʘʤʠ ʩʫʯʘʩʥʠʭ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʥʘʚʯʘʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʢʣʶʯʘʻ: ʽʥʩʪʨʫʤʝʥʪʠ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʤʦʜʝʣʝʡ, 

ʘ ʪʘʢʦʞ ʤʝʪʦʜʠʯʥʽ ʧʨʠʡʦʤʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʟʘʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʩʚʽʪʷʥʠ ʤʘʶʪʴ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʨʽʟʥʠʭ ʤʝʪʦʜʘʭ ʮʠʬʨʦʚʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽ ʚʦʣʦʜʽʪʠ ʧʝʚʥʠʤʠ 

ʮʠʬʨʦʚʠʤʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʢʦʥʪʝʥʪʫ [1; 3]. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʠʩʪʝʤʥʫ ʢʘʨʪʠʥʫ ʤʝʪʦʜʽʚ ʮʠʬʨʦʚʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ (100 ʚʠʜʽʚ) 

ʧʨʝʜʩʪʘʚʠʣʠ ʜʦʩʣʽʜʥʠʢʠ ʬʘʢʫʣʴʪʝʪʫ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʥʘʫʢ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʃʫˇʘʥʦ ʈ. ʃʝʥʛʣʝʨ ʽ ʄ. ɽʧʧʣʝʨ [4]. ʎʷ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ 

ʧʝʨʽʦʜʠʯʥʦʾ ʪʘʙʣʠʮʽ ʽ ʤʽʩʪʠʪʴ ʪʘʢʽ ʢʘʪʝʛʦʨʽʾ: 

- ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ï ʮʝ ʩʭʝʤʘʪʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʝʩʷʪʴʦʭ ʚʠʜʽʚ 

ʢʽʣʴʢʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʥʘ ʧʠʪʘʥʥʷ çʩʢʽʣʴʢʠè (ʣʽʥʽʡʥʠʡ ʛʨʘʬʽʢ, 

ʢʨʫʛʦʚʘ ʜʽʘʛʨʘʤʘ, ʛʽʩʪʦʛʨʘʤʘ, ʪʘʙʣʠʮʷ, ʩʪʦʚʙʮʝʚʘ ʜʽʘʛʨʘʤʘ); 

- ʚʽʟʫʘʣʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ï ʚʽʟʫʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ 

ʫʷʚʣʝʥʴ ʧʨʦ ʦʙô̒ ʢʪ (ʽʻʨʘʨʭʽʯʥʘ ʢʘʨʪʘ, ʩʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ ʪʦʱʦ); 

- ʚʽʟʫʘʣʽʟʘʮʽʷ ʢʦʥʮʝʧʮʽʡ ï ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʷʢʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʽʜʝʾ, ʧʣʘʥʠ) ʽ ʾʾ 

ʘʥʘʣʽʟ (ʜʽʘʛʨʘʤʘ ɻʘʥʪʘ, ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʢʘʨʪʘ ʪʦʱʦ); 

- ʤʝʪʘʬʦʨʠʯʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ï ʥʘʦʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʾ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʘʬʦʨʠ (ʥʘʧʨʠʢʣʘʜ, 

ʢʘʨʪʘ ʤʝʪʨʦ);  

- ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʨʘʪʝʛʽʡ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʬʦʨʤʠ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʥʘʣʽʟʫ, ʨʦʟʚʠʪʢʫ, ʬʦʨʤʫʣʶʚʘʥʥʷ, ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʨʘʪʝʛʽʡ ʫ ʙʽʟʥʝʩʽ (ʢʘʨʪʘ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʧʦʣʦʪʥʦ ʩʪʨʘʪʝʛʽʡ ʪʦʱʦ).  

- ʩʢʣʘʜʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ï ʚʢʣʶʯʘʻ ʝʣʝʤʝʥʪʠ ʚʩʽʭ ʽʥʰʠʭ ʚʽʟʫʘʣʽʟʘʮʽʡ 

(ʥʘʚʯʘʣʴʥʽ ʢʘʨʪʠ, ʢʦʤʽʢʩʠ ʪʦʱʦ) [3].  

ʆʩʥʦʚʥʠʤʠ ʚʠʤʽʨʘʤʠ ʧʦʜʘʥʦʾ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʤʝʪʦʜʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ ʻ: 

ʢʦʛʥʽʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʟʘʚʜʘʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʦʛʥʽʪʠʚʥʽ ʧʨʦʮʝʩʠ. ʄʝʪʦʜʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʝʷʚʥʽ ʟʥʘʥʥʷ (ʷʢ ʫ ʚʽʟʫʘʣʴʥʽʡ ʤʝʪʘʬʦʨʽ) ʽ ʩʪʠʤʫʣʶʚʘʪʠ ʥʦʚʝ 

ʤʠʩʣʝʥʥʷ (ʷʢ ʟ ʢʘʨʪʦʶ ʤʠʩʣʝʥʥʷ). ɼʚʽ ʢʘʪʝʛʦʨʽʾ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʮʝ: 

- ʢʦʥʚʝʨʛʝʥʪʥʝ ʤʠʩʣʝʥʥʷ ï ʩʧʦʩʽʙ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ;  

-  ʜʠʚʝʨʛʝʥʪʥʝ ʤʠʩʣʝʥʥʷ ï ʩʧʦʩʽʙ ʤʠʩʣʝʥʥʷ, ʚ ʷʢʦʤʫ ʣʶʜʠʥʘ ʧʦʨʦʜʞʫʻ 

ʙʘʛʘʪʦ ʫʥʽʢʘʣʴʥʠʭ, ʪʚʦʨʯʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʧʠʪʘʥʥʷ ʘʙʦ ʧʨʦʙʣʝʤʫ. 

ɿʘʚʜʘʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʟʘʚʜʘʥʥʷ, ʚʽʟʫʘʣʽʟʘʮʽʷ ʤʦʞʝ 

ʧʽʜʢʨʝʩʣʶʚʘʪʠ ʧʝʚʥʽ ʘʩʧʝʢʪʠ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʩʢʣʘʜʥʽ ʜʽʘʛʨʘʤʠ ʤʦʞʫʪʴ 

ʚʠʤʘʛʘʪʠ ʬʽʟʠʯʥʦʾ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʜʣʷ ʾʭ ʜʝʪʘʣʴʥʦʛʦ ʯʠʪʘʥʥʷ ʘʙʦ 

ʚʠʚʯʝʥʥʷ.  
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ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɯʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ 

ʩʪʨʫʢʪʫʨʫ (ʽʻʨʘʨʭʽʷ, ʤʝʨʝʞʘ ʪʦʱʦ) ʘʙʦ ʧʨʦʮʝʩ (ʧʦʝʪʘʧʥʦ ʮʠʢʣʽʯʥʠʡ ʚ ʯʘʩʽ ʘʙʦ 

ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʦʩʣʽʜʦʚʥʠʡ). 

ʊʘʢʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʦʚʫʻ ʾʭ ʪʘ 

ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʷʤ-ʧʨʘʢʪʠʢʘʤ ʫ ʚʠʙʦʨʽ ʘʜʝʢʚʘʪʥʠʭ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʦʥʪʝʥʪʫ ʜʣʷ ʦʩʚʽʪʥʽʭ ʧʦʪʨʝʙ. ʉʧʨʠʡʤʘʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ 

ʝʬʝʢʪʠʚʥʽʰʠʤ, ʦʩʢʽʣʴʢʠ ʟʦʙʨʘʞʝʥʥʷ ʰʚʠʜʰʝ ʩʠʩʪʝʤʘʪʠʟʫʻʪʴʩʷ, ʘ ʢʦʣʴʦʨʦʚʽ 

ʦʙʨʘʟʠ ʟʘʚʜʷʢʠ ʚʢʣʶʯʝʥʥʶ ʝʤʦʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʢʨʘʱʝ ʩʧʨʠʡʤʘʶʪʴʩʷ ʥʘ 

ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ ʫʯʥʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʯʠʪʝʣʶ ʥʝ ʣʠʰʝ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ 

ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ, ʘ ʡ ʧʦʷʩʥʠʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ. 

ʅʘʡʯʘʩʪʽʰʝ ʜʘʥʽ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʦʩʥʦʚʥʫ 

ʧʦʪʨʝʙʫ ï ʨʦʟʧʦʚʽʩʪʠ ʩʚʦʶ ʽʩʪʦʨʽʶ ʢʦʨʠʩʪʫʚʘʯʫ. ʎʠʬʨʦʚʽ ʦʩʚʽʪʥʽ ʽʩʪʦʨʽʾ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʝʟʝʥʪʘʮʽʡ; ʘʥʽʤʘʮʽʡ; ʚʽʜʝʦ/ʘʫʜʽʦ ʤʘʪʝʨʽʘʣʽʚ; ʩʭʝʤ; 

ʛʨʘʬʽʢʽʚ; ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʢʘʨʪ, ʤʝʤʽʚ, ʤʦʪʠʚʘʪʦʨʽʚ, ʢʦʤʽʢʩʽʚ ʪʦʱʦ [2].  

ʋ ʢʦʥʪʝʢʩʪʽ ʢʨʠʟʦʚʦʾ ʩʠʪʫʘʮʽʾ ʚʚʘʞʘʻʤʦ, ʱʦ ʦʜʥʠʤ ʟ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʥʘʚʠʯʦʢ ʫʯʥʽʚ ʻ ʢʦʤʽʢʩ ï ʩʝʨʽʷ ʤʘʣʶʥʢʽʚ 

ʟ ʢʦʨʦʪʢʠʤʠ ʨʝʧʣʽʢʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʨʦʟʧʦʚʽʜʴ ʦʩʚʽʪʥʴʦʛʦ (ʨʦʟʚʘʞʘʣʴʥʦʛʦ) 

ʭʘʨʘʢʪʝʨʫ.  

ʂʦʤʽʢʩʠ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʷʢ ʚʣʘʩʥʦʨʫʯ, ʧʨʦʤʘʣʴʦʚʫʶʯʠ ʢʦʞʝʥ ʝʧʽʟʦʜ, ʪʘʢ ʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʫ ʤʝʞʘʭ ʷʢʠʭ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʜʘʣʦ ʧʦʻʜʥʫʚʘʪʠ 

ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ. ɺʚʘʞʘʻʤʦ, ʱʦ ʥʘʡʟʨʫʯʥʽʰʠʤʠ ʜʣʷ ʫʯʠʪʝʣʽʚ-ʧʨʘʢʪʠʢʽʚ ʻ ʪʘʢʽ 

ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʽʢʩʽʚ: 

- Pixton; 

- StoryboardThat; 

- ʉanva.  

ʈixton ï ʮʝ ʟʨʫʯʥʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʟ ʚʝʣʠʢʠʤ ʥʘʙʦʨʦʤ ʜʝʢʦʨʘʮʽʡ, ʛʝʨʦʾʚ, ʬʦʥʽʚ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʩʚʦʾ ʮʠʬʨʦʚʽ ʽʩʪʦʨʽʾ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʟʤʽʥʶʚʘʪʠ 

ʧʦʣʦʞʝʥʥʷ ʪʫʣʫʙʘ ʪʘ ʽʥʰʠʭ ʯʘʩʪʠʥ ʪʽʣʘ ʫʯʘʩʥʠʢʽʚ ʢʦʣʽʨ ʘʙʦ ʨʦʟʤʽʨ ʬʽʛʫʨʦʢ ʛʝʨʦʾʚ 

ʢʦʤʽʢʩʫ, çʦʜʷʛʘʪʠè ʾ ʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʣʽ, ʦʟʚʫʯʫʚʘʪʠ. ʊʠʧ ʪʘ ʚʠʨʘʟ ʦʙʣʠʯʯʷ ʤʦʞʥʘ 

ʤʦʜʠʬʽʢʫʚʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʩʪʨʫʤʝʥʪʠ ʟʤʽʥʠ ʝʤʦʮʽʡ, ʚʠʙʦʨʫ ʬʦʨʤʠ ʪʘ 

ʢʦʣʴʦʨʫ ʝʣʝʤʝʥʪʽʚ ʦʙʣʠʯʯʷ. ʋ ʧʨʦʛʨʘʤʽ Pixton ʤʦʞʥʘ ī ʚʠʙʨʘʪʠ ʜʠʟʘʡʥ 

ʢʦʤʽʢʩʫ ī ʚʠʙʠʨʘʪʠ ʛʦʣʦʚʥʠʭ ʛʝʨʦʾʚ ī ʚʠʙʠʨʘʪʠ ʬʦʥ ī ʜʦʜʘʚʘʪʠ ʙʫʜʴ-ʷʢʫ ʢʽʣʴʢʽʩʪʴ 

ʦʙô̒ ʢʪʽʚ ʚ ʩʮʝʥʫ ʽ ʨʦʟʪʘʰʫʚʘʪʠ ʾʭ ʧʦ ʰʘʨʘʭ ī ʨʝʜʘʛʫʚʘʪʠ ʧʦʟʫ ʽ ʤʽʤʽʢʫ ʧʝʨʩʦʥʘʞʽʚ. 

StoryboardThat ï ʧʨʦʩʪʠʡ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʝʨʚʽʩ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʽʢʩʽʚ. 

ʇʨʦʛʨʘʤʘ ʤʘʻ ʙʝʟʢʦʰʪʦʚʥʫ ʙʘʟʦʚʫ ʚʝʨʩʽʶ ʽ ʙʘʛʘʪʦ ʰʘʙʣʦʥʽʚ ʨʽʟʥʠʭ ʛʨʫʧ: 

ʬʦʥʠ, ʣʶʜʠ, ʪʚʘʨʠʥʠ, ʧʨʝʜʤʝʪʠ  

ʉʪʚʦʨʶʶʯʠ ʽʩʪʦʨʽʶ, ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʤʽʤʽʢʫ, ʧʦʟʫ, ʝʤʦʮʽʾ ʛʝʨʦʷ, ʢʦʣʽʨ ʰʢʽʨʠ 

ʦʙʣʠʯʯʷ, ʦʜʷʛʫ, ʣʝʛʢʦ ʤʘʥʽʧʫʣʶʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷʤ ʪʦʱʦ. 

Canva ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʙʽʣʴʰ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ 

ʜʠʟʘʡʥʝʨʽʚ, ʘʣʝ ʫʯʥʽ ʩʝʨʝʜʥʽʭ ʪʘ ʩʪʘʨʰʠʭ ʢʣʘʩʘʭ ʪʘʢʦʞ ʟʤʦʞʫʪʴ ʦʧʘʥʫʚʘʪʠ ʮʶ 

ʧʨʦʛʨʘʤʫ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʽʢʩʫ ʫ ʢʦʥʩʪʨʫʢʪʦʨʽ Canva ʥʝ ʧʦʪʨʽʙʥʦ ʙʫʪʠ ʧʨʦʬʝʩʽʡʥʠʤ 

ʭʫʜʦʞʥʠʢʦʤ ʘʙʦ ʜʠʟʘʡʥʝʨʦʤ. ʎʝʡ ʨʝʩʫʨʩ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʷʩʢʨʘʚʽ ʟʤʽʩʪʦʚʥʽ 

ʢʦʤʽʢʩʠ çʟ ʥʫʣʷè ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʫʜʴ-ʷʢʠʡ ʟ ʧʦʥʘʜ 200 ʪʝʤʘʪʠʯʥʠʭ 
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ʰʘʙʣʦʥʽʚ. ʂʦʞʝʥ ʟ ʥʠʭ ʤʽʩʪʠʪʴ ʬʦʥ, ʧʨʦʤʘʣʴʦʚʘʥʠʭ ʧʝʨʩʦʥʘʞʽʚ ʪʘ ʾʭʥʽ ʨʝʧʣʽʢʠ. 

ʉanva ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʯʥʦ ʧʝʨʝʧʣʽʪʘʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʪʝʢʩʪ ʪʘ ʝʤʦʮʽʾ ʽ ʪʘʢʠʤ 

ʯʠʥʦʤ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʢʦʤʽʢʩʠ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ʋ ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʩʝʨʚʽʩʽʚ ʤʦʞʥʘ ʤʦʜʝʣʶʚʘʪʠ ʛʝʨʦʾʚ ʦʥʣʘʡʥ, ʜʦʜʘʚʘʪʠ ʚʣʘʩʥʽ 

ʤʘʣʶʥʢʠ ʽ ʬʦʪʦ ʪʘ ʪʝʢʩʪʦʚʽ ʢʦʤʝʥʪʘʨʽ. ɻʦʪʦʚʽ ʧʨʦʻʢʪʠ ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʫ ʬʦʨʤʘʪʘʭ 

ʚʽʜʝʦ (.mp4), ʘʥʽʤʘʮʽʾ (.gif) ʘʙʦ ʽʣʶʩʪʨʘʮʽʷʤʠ (.pdf, .png, .jpg), ʘ ʪʘʢʦʞ ʜʽʣʠʪʠʩʷ 

ʧʦʩʠʣʘʥʥʷʤ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

ʆʪʞʝ, ʚ ʫʤʦʚʘʭ ʢʨʠʟʦʚʦʾ ʩʠʪʫʘʮʽʾ ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚ ʩʠʩʪʝʤʫ 

ʦʩʚʽʪʠ ʪʝʭʥʦʣʦʛʽʾ ʚʽʟʫʘʣʽʟʘʮʽʾ. ʎʝ ʟʘʪʨʝʙʫʚʘʥʘ ʬʦʨʤʘ ʤʠʩʪʝʮʪʚʘ, ʷʢʘ ʥʝ ʣʠʰʝ 

ʨʦʟʚʘʞʘʻ, ʘʣʝ ʽ ʥʘʚʯʘʻ, ʧʦʢʘʟʫʶʯʠ ʘʙʦ ʧʦʷʩʥʶʶʯʠ ʩʢʣʘʜʥʽ ʽʩʪʦʨʽʾ ʪʘ ʢʦʥʮʝʧʮʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʦʙʨʘʞʝʥʴ ʪʘ ʜʽʘʣʦʛʽʚ. 

ɺʠʭʦʜʷʯʠ ʽʟ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʽʢʩʽʚ ʚ ʦʩʚʽʪʽ ʩʣʽʜ ʚʠʟʥʘʪʠ 

ʚʠʩʦʢʠʡ ʜʠʜʘʢʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʢʦʤʽʢʩʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʘʞʣʠʚʠʭ ʦʩʚʽʪʥʽʭ 

ʧʨʦʮʝʩʽʚ ʽ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʨʝʘʣʽʡ ʞʠʪʪʷ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʢʦʤʽʢʩ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʻʜʠʥʠʤ ʘʙʦ ʦʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʥʘʚʯʘʥʥʷ ʥʘ ʫʨʦʮʽ ʜʣʷ ʧʝʨʝʙʫʜʦʚʠ ʤʠʩʣʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ʢʨʠʟʦʚʦʾ ʩʠʪʫʘʮʽʾ, ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ ʚʽʥ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʢʦʤʙʽʥʫʚʘʥʥʽ ʟ 

ʽʥʰʠʤʠ ʟʘʩʦʙʘʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʫ ʚʠʛʣʷʜʽ ʮʠʬʨʦʚʠʭ ʽʩʪʦʨʽʡ ʘʙʦ 

ʥʘʨʘʪʠʚʽʚ. 
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ʜʫʤʢʠ, ʚʯʘʪʴ ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ, ʥʝ ʙʦʷʪʠʩʴ ʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ ʪʘ ʙʫʪʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʛʨʦʤʘʜʷʥʘʤʠ [3]. ʆʜʥʽʻʶ ʽʟ ʟʘʩʘʜ ʪʘʢʦʛʦ çʥʘʙʣʠʞʝʥʥʷè 

 ̒ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʪʝʡ ʧʦʢʦʣʽʥʥʷ çʘʣʴʬʘè, ʷʢʽ ʟ 2022 ʨʦʢʫ ʙʫʜʫʪʴ 

ʥʘʚʯʘʪʠʩʴ ʽʥʬʦʨʤʘʪʠʢʠ ʫ 5 ʢʣʘʩʽ ʟʘ ʥʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʧʝʜʘʛʦʛʽʯʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ. ʉʫʯʘʩʥʽ ʰʢʦʣʷʨʽ ʚʠʨʦʩʣʠ ʧʦʨʷʜ ʽʟ ʢʦʤʧôʁ ʪʝʨʦʤ ʪʘ ʩʤʘʨʪʬʦʥʦʤ. 

ɿʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ï ʮʝ ʪʝ, ʱʦ ʚ ʥʠʭ ʚʠʭʦʜʠʪʴ ʥʘʡʢʨʘʱʝ. ɺʦʥʠ 

ʟʜʘʪʥʽ ʰʚʠʜʢʦ çʧʨʦʩʽʷʪʠè ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. ɰʭ ʥʝ ʦʩʦʙʣʠʚʦ ʮʽʢʘʚʣʷʪʴ 

ʜʝʪʘʣʽ. ʎʝ ʧʦʢʦʣʽʥʥʷ ʥʝ ʩʧʨʠʡʤʘʻ ʜʦʚʛʽ ʪʝʢʩʪʠ ʪʘ ʧʦʷʩʥʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʩʣʦʚʝʩʥʽ. 

ʆʪʞʝ, ʟʚʠʯʥʽ ʥʘʤ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʥʝ ʜʣʷ ʥʠʭ. ʆʜʥʽʻʶ ʽʟ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʘ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʨʝʘʣʽʟʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ 

ʩʪʨʘʪʝʛʽʡ ʩʫʯʘʩʥʠʭ ʫʯʥʽʚ ʪʘ ʩʧʨʠʷʻ ˇʨʫʥʪʦʚʥʦʤʫ ʜʦʩʷʛʥʝʥʥʶ ʦʯʽʢʫʚʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟ ʜʨʫʛʦʛʦ ʙʦʢʫ, ̒  ʪʝʭʥʦʣʦʛʽʷ ʤʽʢʨʦʥʘʚʯʘʥʥʷ 

(microlearning) [4]. 

ʄʽʢʨʦʥʘʚʯʘʥʥʷ (ʘʥʛʣ. microlearning) ï ʮʝ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʥʘʙʫʪʪʷ ʥʘʚʠʯʦʢ, ʫ ʧʨʦʮʝʩʽ ʷʢʠʭ ʽʥʬʦʨʤʘʮʽʷ ʥʘʜʘʻʪʴʩʷ ʫ ʥʝʚʝʣʠʢʦʤʫ ʦʙʩʷʟʽ, ʷʢʠʡ 

ʩʬʦʢʫʩʦʚʘʥʠʡ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʥʘʚʯʘʥʥʷ, ʷʢʝ ʧʦʚʪʦʨʶʻʪʴʩʷ ʫ ʯʘʩʽ ʟ 

ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ Donald Taylor (2017) [5]. 

ʆʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʽʾ ʻ: 

¶ ʩʢʦʥʮʝʥʪʨʦʚʘʥʽʩʪʴ ï ʟʘʥʷʪʪʷ ʤʘʻ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʠʤ ʪʘ 

ʚʽʜʧʦʚʽʜʘʪʠ ʻʜʠʥʽʡ ʤʝʪʽ ʥʘʚʯʘʥʥʷ, ʩʬʦʢʫʩʦʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʪʝʤʽ; 

¶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʫʜʽʦ, ʚʽʜʝʦ ʢʦʥʪʝʥʪʫ, ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, 

ʽʥʬʦʛʨʘʬʽʢʠ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ ʽ ʪ. ʜ.; 

¶ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ï ʚʟʘʻʤʦʜʽʷ ʧʝʜʘʛʦʛʘ ʪʘ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ. ɸʢʪʠʚʥʝ 

ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ; 

¶ ʛʥʫʯʢʽʩʪʴ ï ʜʦʩʪʫʧʥʽʩʪʴ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ (ʩʤʘʨʪʬʦʥʘʭ, ʧʣʘʥʰʝʪʘʭ, 

ʥʦʫʪʙʫʢʘʭ ʪʘ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʘʭ) [1]. 

ɿʘʟʚʠʯʘʡ ʥʘʚʯʘʥʥʷ ʟʘ ʜʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʢʦʨʦʪʢʠʭ ʚʽʜʝʦ ʪʘ 

ʜʠʜʘʢʪʠʯʥʠʭ ʽʛʨʘʭ, ʷʢʽ ʧʦʢʨʘʱʫʶʪʴ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʧʨʠʷʶʪʴ ʟʨʦʩʪʘʥʥʶ 

ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʷ ʥʘ ʫʨʦʮʽ. ʎʝʡ ʚʠʜ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʴ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʭ 

(ʪʝʢʩʪ, ʚʽʢʪʦʨʠʥʘ, ʽʥʬʦʛʨʘʬʽʢʘ, ʚʽʜʝʦ ʪʦʱʦ), ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʫ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ. 

ɿʘ ʜʘʥʠʤʠ ʦʧʠʪʫʚʘʥʥʷ ʫʯʘʩʥʠʢʽʚ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʻʢʪʫ 

ʚʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʨʽʚʥʷ ʟʘ ʪʝʤʦʶ çʈʦʟʨʦʙʣʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ 

ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè, ʷʢʽ ʧʽʣʦʪʫʚʘʣʠ 

ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟʘ ʤʦʜʝʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʽʥʬʦʨʤʘʪʠʢʠ ʘʚʪʦʨʽʚ ʅ. ʄʦʨʟʝ, 

ʆ. ɹʘʨʥʠ, ʥʘ ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ ʫ 5 ʢʣʘʩʽ ʪʝʭʥʦʣʦʛʽʶ ʤʽʢʨʦʥʘʚʯʘʥʥʷ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʝʪʘʧʽ ʟʘʩʚʦʻʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʫʤʽʥʴ. ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ ʜʦʩʷʛʥʝʥʥʷ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ 

ʚʠʷʚʣʷʪʠ ʰʣʷʭʦʤ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ʯʠ ʟ ʜʦʧʦʤʦʛʦʶ ʟʦʚʥʽʰʥʴʦʾ ʝʢʩʧʝʨʪʠʟʠ 

(ʦʮʽʥʶʚʘʥʥʷ ʽʥʰʠʤ ʫʯʥʝʤ ʘʙʦ ʚʯʠʪʝʣʝʤ).  

ʈʦʟʛʣʷʥʝʤʦ ʤʦʜʝʣʽ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʤʽʢʨʦʥʘʚʯʘʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʫ 

ʧʽʜʨʫʯʥʠʢʫ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʜʣʷ 5 ʢʣʘʩʫ ʥʘ ʧʨʠʢʣʘʜʽ ʪʝʤʠ 10 (ʊʠʧʠ ʘʣʛʦʨʠʪʤʽʚ) 

(ʨʠʩ. 1ʘ, ʨʠʩ. 1ʙ, ʨʠʩ. 1ʚ) [2]. 
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ʧʝʨʝʚʽʨʢʘè 

ʇʨʦʧʦʥʦʚʘʥʽ ʤʦʜʝʣʽ ʤʽʢʨʦʥʘʚʯʘʥʥʷ ʙʫʣʠ ʘʧʨʦʙʦʚʘʥʽ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʻʢʪʫ ʷʢ 

ʚ ʨʝʞʠʤʽ ʦʬʣʘʡʥʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢ ʽ ʥʘ ʟʘʥʷʪʪʷʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɺʠʷʚʣʝʥʦ, ʱʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʝʬʝʢʪʠʚʥʠʤ ʪʘ 

ʩʫʯʘʩʥʠʤ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʫʯʥʽʚ ʥʘʜ ʟʘʩʚʦʻʥʥʷʤ ʥʦʚʠʭ ʟʥʘʥʴ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷʤ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʧʝʜʘʛʦʛʫ 

ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ, ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʾʭʥʶ ʫʚʘʛʫ, ʦʪʨʠʤʘʪʠ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʩʪʫʧʽʥʴ 

ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʥʘʚʯʘʥʥʷ. ʆʜʥʘʢ, ʨʽʚʝʥʴ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧô̫ ʪʠʢʣʘʩʥʠʢʽʚ ʻ ʱʝ ʥʝʜʦʩʪʘʪʥʽʤ. ʊʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ 

ʪʝʭʥʦʣʦʛʽʾ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʾ ʫʯʘʩʪʽ ʚʯʠʪʝʣʷ ʟ ʤʝʪʦʶ ʩʧʨʷʤʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ 

ʜʽʡ ʫʯʥʽʚ. ʇʝʨʝʜʙʘʯʘʻʤʦ, ʱʦ ʟ ʯʘʩʦʤ ʪʘʢʘ ʧʽʜʪʨʠʤʢʘ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʱʝʥʘ 

ʽʥʩʪʨʫʢʮʽʷʤʠ, ʯʝʢ-ʣʠʩʪʘʤʠ, ʢʘʣʝʥʜʘʨʷʤʠ-ʧʣʘʥʫʚʘʣʴʥʠʢʘʤʠ ʯʠ ʽʥʰʠʤʠ ʟʘʩʦʙʘʤʠ 

ʩʫʧʨʦʚʦʜʫ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ.  
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ʇʦʻʜʥʘʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ ʪʘ ʦʥʣʘʡʥʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʽʜʦʤʦʛʦ ʷʢ ʧʝʜʘʛʦʛʽʯʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʩʪʘʻ ʦʜʥʠʤ ʽʟ ʚʠʟʥʘʯʘʣʴʥʠʭ 

ʥʘʧʨʷʤʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʅʘ ʜʫʤʢʫ 

ɽ. ʈʦʟʟʝʪʪʽ ʽ ʈ. ɺ. ʌʨʘʟʠ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʥʘʡʙʽʣʴʰ 

ʧʨʦʜʫʢʪʠʚʥʠʤ ʻ ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ, ʱʦ ʽʥʪʝʛʨʫʻ ʬʦʨʤʘʣʴʥʝ ʽ ʥʝʬʦʨʤʘʣʴʥʝ 

ʥʘʚʯʘʥʥʷ, ʚʟʘʻʤʦʜʽʷ çʚʽʯ-ʥʘ-ʚʽʯè, ʦʥʣʘʡʥ ʚʟʘʻʤʦʜʽʶ, ʢʝʨʦʚʘʥʫ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʦʩʥʦʚʽ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʙʦʨʫ ʪʨʘʻʢʪʦʨʽʾ. ʂ. ʂʫʥ ʧʦʟʠʮʽʦʥʫʻ çblended learningè ʷʢ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʢʫʨʩ ʥʘʚʯʘʥʥʷ, ʱʦ ʽʥʪʝʛʨʫʻ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʦʩʥʦʚʽ 

ʤʝʨʝʞʝʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʪʨʘʜʠʮʽʡʥʫ ʬʦʨʤʫ ʦʯʥʦʛʦ 

ʥʘʚʯʘʥʥʷ [2, ʩ. 37]. 

ɺʽʜʦʤʽ ʰʽʩʪʴ ʤʦʜʝʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ: 

¶ Face-to-Face Driver: ʤʘʪʝʨʽʘʣ ʧʝʨʝʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʯʠʪʝʣʝʤ, ʘ 

ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ï ʟʘʩʽʙ ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ. 

¶ Online Driver: ʫʯʝʥʴ ʦʧʘʥʦʚʫʻ ʤʘʪʝʨʽʘʣ ʩʘʤʦʩʪʽʡʥʦ, ʘʣʝ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʤʦʞʝ ʧʨʦʢʦʥʩʫʣʴʪʫʚʘʪʠʩʷ ʟ ʚʯʠʪʝʣʝʤ. 

¶ Flex model: ʥʘʚʯʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʦʥʣʘʡʥ, ʚʯʠʪʝʣʴ ï ʢʝʨʽʚʥʠʢ ʧʨʦʮʝʩʫ, ʫʩʽ 

ʧʠʪʘʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ, ʫʯʝʥʴ ʤʦʞʝ ʦʙʛʦʚʦʨʠʪʠ ʦʩʦʙʠʩʪʦ ʟ ʚʯʠʪʝʣʝʤ ʘʙʦ ʚ 

ʛʨʫʧʘʭ. 

¶ Rotation model: ʯʝʨʛʫʚʘʥʥʷ ʦʯʥʦʛʦ ʽ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ. 

¶ Self-blend: ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʨʘʜʠʮʽʡʥʦ, ʘʣʝ ʦʢʨʝʤʽ ʧʠʪʘʥʥʷ, ʦʙʨʘʥʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʚʠʚʯʘʶʪʴʩʷ ʯʝʨʝʟ ʦʥʣʘʡʥ-ʢʫʨʩ. 
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¶ Online Lab: ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʯʠ ʚʠʢʦʥʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʟʘʚʜʘʥʴ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ ʽ ʥʘ ʩʘʡʪʘʭ, ʘʣʝ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʽ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʚʯʠʪʝʣʽʚ. 

ʇʦʻʜʥʘʥʥʷ ʨʝʘʣʴʥʠʭ ʽ ʚʽʨʪʫʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʻ ʦʩʚʽʪʥʽʤ ʧʨʦʩʪʦʨʦʤ, ʱʦ 

ʬʦʨʤʫʻ ʚ ʫʯʥʽʚ ʷʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʘʪʨʝʙʫʚʘʥʽ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ɼʦ 

ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ɯʊ-ʢʦʤʧʝʪʝʥʮʽʷ, ʤʫʣʴʪʠʤʝʜʽʡʥʘ ʛʨʘʤʦʪʥʽʩʪʴ, ʛʣʦʙʘʣʴʥʝ ʪʘ 

ʢʨʝʘʪʠʚʥʝ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʽʩʪʴ ʽ ʧʨʘʛʥʝʥʥʷ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʪʚʦʨʯʦʛʦ ʟʤʽʩʪʫ, 

ʛʦʪʦʚʥʽʩʪʴ ʽ ʙʘʞʘʥʥʷ ʜʦ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ ʦʜʥʦʜʫʤʮʽʚ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʮʽʣʝʡ, ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʽ ʛʨʦʤʘʜʷʥʩʴʢʘ ʩʘʤʦʩʚʽʜʦʤʽʩʪʴ ʫʯʥʷ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʫʯʥʽʚ ʚ ʦʥʣʘʡʥʦʚʦʤʫ 

ʬʦʨʤʘʪʽ ʚʘʞʣʠʚʠʤ ʻ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʧʣʘʥʫʚʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʘʜʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʨʘʜʠ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʯʘʩʦʤ ʪʘ ʩʝʨʚʽʩʠ ʜʣʷ 

ʧʣʘʥʫʚʘʥʥʷ ʟʘʚʜʘʥʴ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʙʘʟʦʚʦʤʫ ʢʫʨʩʽ (ʨʽʚʝʥʴ ʩʪʘʥʜʘʨʪʫ) 

ʽʥʬʦʨʤʘʪʠʢʠ ʫ 10(11) ʢʣʘʩʘʭ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ ʩʝʨʚʽʩʠ Todo 

(https://todo.microsoft.com), Google ʂʘʣʝʥʜʘʨ, Dodle (https://doodle.com) [1, ʩ. 51ï

55]. 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʦʙʣʽʢʫ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʪʘ ʦʙʣʽʢʫ 

ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʤʦʞʥʘ ʦʙʨʘʪʠ ʩʝʨʚʽʩ Google Classroom, ʫ ʷʢʦʤʫ 

ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʢʣʘʩʠ ʜʣʷ ʫʩʽʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʯʥʠʭ 

ʧʣʘʥʽʚ. ʆʢʨʽʤ ʨʦʙʦʪʠ ʚ Classroom, ʚʯʠʪʝʣʽ ʪʘ ʫʯʥʽ ʧʨʘʮʶʶʪʴ ʟʛʽʜʥʦ ʨʦʟʢʣʘʜʫ 

ʟʘʥʷʪʴ ʫ ʩʠʥʭʨʦʥʥʦʤʫ ʨʝʞʠʤʽ, ʦʨʛʘʥʽʟʦʚʫʶʯʠ ʚʽʜʝʦʟʫʩʪʨʽʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ 

Google Meet ʯʠ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʟʘ ʬʫʥʢʮʽʦʥʘʣʦʤ ʧʣʘʪʬʦʨʤ.  

ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʫʯʥʽʚ ʤʠ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʩʝʨʚʽʩʠ Google ɿʘʚʜʘʥʥʷ. ɼʦʩʪʫʧ ʜʦ ʩʝʨʚʽʩʫ Google ɿʘʚʜʘʥʥʷ 

ʟʜʽʡʩʥʶʶʪʴ ʽʟ ʚʽʢʥʘ Gmail ʥʘʪʠʩʢʫʚʘʥʥʷʤ ʟʥʘʯʢʘ  ʫ ʧʨʘʚʽʡ ʧʘʥʝʣʽ.  

ʉʪʚʦʨʶʶʯʠ ʟʘʚʜʘʥʥʷ (ʨʠʩ. 1) ʤʦʞʥʘ: 

¶ ʜʦʜʘʪʠ ʜʝʪʘʣʽ; 

¶ ʫʢʘʟʘʪʠ ʜʘʪʫ ʡ ʯʘʩ; 

¶ ʥʘʣʘʰʪʫʚʘʪʠ ʧʦʚʪʦʨʝʥʥʷ ʚ ʧʝʚʥʽ ʜʥʽ; 

¶ ʜʦʜʘʪʠ ʧʽʜʟʘʚʜʘʥʥʷ; 

¶ ʩʪʚʦʨʠʪʠ ʜʦ 100 000 ʟʘʚʜʘʥʴ. 

 

ʈʠʩ. 1. ɺʽʢʥʦ ʜʦʜʘʚʘʥʥʷ ʟʘʚʜʘʥʴ (ʢʦʧʽʷ ʟ ʝʢʨʘʥʫ) 

ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ ʜʦʜʘʪʠ ʜʘʪʫ ʡ ʯʘʩ ʟʘʚʜʘʥʥʷ, ʪʦ ʢʦʨʠʩʪʫʚʘʯ ʙʫʜʝ 

ʦʪʨʠʤʫʚʘʪʠʤʝʪʝ ʩʧʦʚʽʱʝʥʥʷ ʟʘ ʨʦʟʢʣʘʜʦʤ. ʗʢʱʦ ʯʘʩ ʟʘʚʜʘʥʥʷ ʥʝ ʚʢʘʟʘʥʦ, 

ʩʧʦʚʽʱʝʥʥʷ ʥʘʜʭʦʜʷʪʴ ʦ 9 ʨʘʥʢʫ. ʑʦʙ ʟʘʚʜʘʥʥʷ ʧʦʚʪʦʨʶʚʘʣʦʩʷ, ʥʘʪʠʩʢʫʶʪʴ 

ʟʥʘʯʦʢ  ʙʽʣʷ ʦʧʮʽʾ çɼʘʪʘ/ʯʘʩè. ɿʘʚʜʘʥʥʷ ʟ ʧʽʜʟʘʚʜʘʥʥʷʤʠ ʥʝ ʧʦʚʪʦʨʶʶʪʴʩʷ. 

ɿʘʚʜʘʥʥʷ ʟ ʜʘʪʦʶ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʜʦʜʘʪʢʫ Google ʂʘʣʝʥʜʘʨ, ʘ 

ʢʽʣʴʢʽʩʪʴ ʤʘʡʙʫʪʥʽʭ ʧʦʚʪʦʨʽʚ ʟʘʚʜʘʥʥʷ ʟô̫ ʚʣʷʻʪʴʩʷ ʚ ʩʽʪʮʽ ʢʘʣʝʥʜʘʨʷ ʡ ʘʚʪʦʤʘʪʠʯʥʦ 

ʦʥʦʚʣʶʻʪʴʩʷ. ɺʘʞʣʠʚʦ, ʱʦ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʷʢ ʟ ʝʣʝʢʪʨʦʥʥʦʛʦ ʣʠʩʪʘ, ʪʘʢ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʽ ʟ ʬʘʡʣʽʚ Google (ɼʦʢʫʤʝʥʪʠ, ʊʘʙʣʠʮʽ, ʇʨʝʟʝʥʪʘʮʽʾ), ʘʙʦ ʟ ʢʘʣʝʥʜʘʨʷ 

ʙʝʟʧʦʝʨʝʜʥʴʦ. ɿʘʚʜʘʥʥʷ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ, ʧʦʟʥʘʯʠʪʠ ʚʠʢʦʥʘʥʠʤ (ʃʽʚʦʨʫʯ ʚʽʜ 

ʟʘʚʜʘʥʥʷ ʥʘʪʠʩʥʫʪʠ ʟʥʘʯʦʢ ) ʘʙʦ ʚʠʜʘʣʠʪʠ (ʙʽʣʷ ʥʘʟʚʠ ʟʘʚʜʘʥʥʷ ʥʘʪʠʩʥʽʪʴ 

ʟʥʘʯʦʢ   ɺʠʜʘʣʠʪʠ). 

ɿʘʚʜʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʘʙʦ ʛʨʫʧʦʚʽ. ʋʩʽ ʟʤʽʥʠ ʚ ʛʨʫʧʦʚʠʭ 

ʟʘʚʜʘʥʥʷʭ, ʚʥʝʩʝʥʽ ʚ ʦʩʦʙʠʩʪʦʤʫ ʩʧʠʩʢʫ, ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʛʨʫʧʘʭ Google Chat.  

ɯʥʰʠʤ ʩʧʦʩʦʙʦʤ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʚ ʟʤʽʰʘʥʦʤʫ ʥʘʚʯʘʥʥʽ 

ʻ ʩʪʚʦʨʝʥʥʷ ʯʝʢ-ʣʠʩʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʫ Google ʅʦʪʘʪʢʠ (ʨʠʩ. 2). ʇʨʠ 

ʮʴʦʤʫ ʤʦʞʥʘ ʥʝ ʪʽʣʴʢʠ ʩʪʚʦʨʶʚʘʪʠ ʩʧʠʩʦʢ ʪʘ ʨʝʜʘʛʫʚʘʪʠ ʡʦʛʦ, ʘ ʟ ʬʦʨʤʘʪʫʚʘʪʠ 

ʥʦʪʘʪʢʫ ʯʠ ʜʽʣʠʪʠʩʴ ʽʟ ʥʝʶ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʽʟ ʩʧʠʩʢʫ ʢʦʥʪʘʢʪʽʚ).  

 
ʈʠʩ. 2. ɺʽʢʥʦ ʜʦʜʘʚʘʥʥʷ ʥʦʪʘʪʦʢ (ʢʦʧʽʷ ʟ ʝʢʨʘʥʫ) 

ʏʝʢ-ʣʠʩʪ ʽʟ ʟʘʚʜʘʥʴ ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʝ ʩʠʥʭʨʦʥʽʟʦʚʘʥʦ ʽʟ ʧʦʰʪʦʶ ʯʠ 

ʜʦʢʫʤʝʥʪʘʤʠ Google (ʟʥʘʯʦʢ  ʫ ʪʽʡ ʞʝ ʧʘʥʝʣʽ, ʱʦ ʽ ɿʘʚʜʘʥʥʷ).  

ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʛʣʷʥʫʪʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʘʻ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʙʽʣʴʰʽʩʪʶ ʤʦʜʝʣʝʡ 

ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʯʽʪʢʦʛʦ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʫʯʥʷʤʠ ʟʘʚʜʘʥʴ, ʟʘʧʣʘʥʦʚʘʥʠʭ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ. ɿʦʢʨʝʤʘ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʫʯʥʽʚ, ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʥʘʚʠʯʢʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, 

ʫʧʨʘʚʣʽʥʥʷʤ ʯʘʩʫ ʪʘ ʬʦʨʤʫʶʪʴʩʷ ʥʘʚʠʯʢʠ ʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ.  
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ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ, ʦʜʥʽʻʶ ʟ ʷʢʠʭ ʻ 

ʮʠʬʨʦʚʽʟʘʮʽʷ ʦʩʚʽʪʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʪʦʪʘʣʴʥʘ ʮʠʬʨʦʚʽʟʘʮʽʷ ʩʫʩʧʽʣʴʩʪʚʘ ʦʩʪʘʥʥʽʭ 

ʨʦʢʽʚ ʩʪʘʚʠʪʴ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ, ʟʦʢʨʝʤʘ ʬʦʨʤʫʚʘʥʥʷ 

ʾʭʥʴʦʾ ʮʠʬʨʦʚʦʾ ʢʫʣʴʪʫʨʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʮʠʬʨʦʚʦʾ ʢʫʣʴʪʫʨʠ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ (ʫʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʠʬʨʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʫʤʽʥʥʷ ʩʪʚʦʨʶʚʘʪʠ ʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʠʬʨʦʚʠʡ ʢʦʥʪʝʥʪ, ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʮʠʬʨʦʚʦʾ ʪʚʦʨʯʦʩʪʽ) ʙʫʣʦ ʦʥʦʚʣʝʥʦ ʟʤʽʩʪ ʪʘ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ 

çɸʥʛʣʽʡʩʴʢʘ ʤʦʚʘ ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤè, ʷʢʘ ʻ ʦʙʦʚô̫ ʟʢʦʚʠʤ ʦʩʚʽʪʥʽʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʆʇ çʇʦʯʘʪʢʦʚʘ ʦʩʚʽʪʘè ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʧʝʨʰʦʛʦ 

(ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 013 ʇʦʯʘʪʢʦʚʘ ʦʩʚʽʪʘ ɼɺʅɿ 

çɼʦʥʙʘʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè ʪʘ ʤʘʻ ʥʘ ʤʝʪʽ ʧʽʜʚʠʱʠʪʠ 

ʨʽʚʝʥʴ ʚʦʣʦʜʽʥʥʷ ʬʘʭʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ, ʬʦʨʤʫʚʘʥʥʷ ʟʜʘʪʥʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʚ ʫʩʥʽʡ ʪʘ ʧʠʩʝʤʥʽʡ ʬʦʨʤʽ ʚ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ 

ʩʠʪʫʘʮʽʷʭ ʧʨʦʬʝʩʽʡʥʦʾ ʩʬʝʨʠ, ʬʦʨʤʫʚʘʥʥʷ ʟʜʘʪʥʦʩʪʽ ʜʦ ʦʧʨʘʮʶʚʘʥʥʷ ʨʽʟʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ ʪʘ ʤʝʜʽʘʪʝʢʩʪʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʦʚʽʪʥʴʦʾ ʬʘʭʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʊʦʙʪʦ, ʦʥʦʚʣʝʥʥʷ ʟʤʽcʪʫ ʪʘ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʮʽʻʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ, 

ʦʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʷʢʦʾ ʻ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʜʦ ʧʦʰʫʢʫ, ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʟʥʠʭ ʮʠʬʨʦʚʠʭ ʜʞʝʨʝʣ, ʤʘʻ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʤʦʪʥʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʜʞʝʨʝʣ ʪʘ ʤʝʜʽʘʢʦʥʪʝʥʪʫ. 

ɺʚʘʞʘʻʤʦ, ʱʦ ʩʘʤʝ ʮʷ ʜʠʩʮʠʧʣʽʥʘ, ʜʦ ʟʤʽʩʪʫ ʷʢʦʾ ʤʦʞʝ ʙʫʪʠ ʚʢʣʶʯʝʥʦ 

ʽʥʰʦʤʦʚʥʠʡ ʮʠʬʨʦʚʠʡ ʢʦʥʪʝʥʪ, ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ ʤʝʜʽʘʛʨʘʤʦʪʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʩʪʫʜʝʥʪʠ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ 

ʦʧʨʘʮʶʚʘʥʥʷ ʨʽʟʥʠʭ ʤʝʜʽʘʪʝʢʩʪʽʚ ʪʘ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʱʦ ʚʠʤʘʛʘʻ ʾʭʥʴʦʛʦ 

ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʩʧʨʠʡʥʷʪʪʷ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʽʡ ʽʟ ʟʘʛʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ (ɿʂ-6) ʩʪʘʥʜʘʨʪʫ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 013 ʇʦʯʘʪʢʦʚʘ ʦʩʚʽʪʘ ʛʘʣʫʟʽ ʟʥʘʥʴ 

01 ʆʩʚʽʪʘ/ʇʝʜʘʛʦʛʽʢʘ ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʨʽʚʥʷ [2]. 

ɺʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çɸʥʛʣʽʡʩʴʢʘ ʤʦʚʘ ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ 

ʩʧʨʷʤʫʚʘʥʥʷʤè ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʚ ʟʤʽʰʘʥʦʤʫ ʘʙʦ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ, 

ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʢʫʨʩʽʚ, ʦʩʢʽʣʴʢʠ ʚ ʤʝʞʘʭ ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʘʤʝ ʚ ʫʤʦʚʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʠ ʦʧʘʥʦʚʫʶʪʴ ʫʤʽʥʥʷ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢ 

ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʟʥʠʭ ʮʠʬʨʦʚʠʭ ʤʝʜʽʘ, ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʾʾ, ʟʤʽʥʶʚʘʪʠ 

ʦʙʩʷʛ ʪʘ ʬʦʨʤʫ ʧʦʜʘʣʴʰʦʛʦ ʧʨʝʜô̫ ʚʣʝʥʥʷ; ʨʦʟʫʤʽʪʠ ʮʽʣʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ 

ʪʘ ʤʦʞʣʠʚʽ ʩʧʨʦʙʠ ʚʧʣʠʚʫ ʥʘ ʨʝʮʠʧʽʻʥʪʘ, ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʚʣʘʩʥʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʪʘ 

ʩʧʨʠʡʤʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʪʦʯʢʠ ʟʦʨʫ. 

ʆʭʘʨʘʢʪʝʨʠʟʫʻʤʦ ʪʽ ʢʦʤʧʦʥʝʥʪʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ çɸʥʛʣʽʡʩʴʢʘ ʤʦʚʘ ʟʘ 

ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤè, ʷʢʽ ʙʫʣʦ ʦʥʦʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ, ʦʩʫʯʘʩʥʝʥʦ ʟʤʽʩʪʦʚʝ ʥʘʧʦʚʥʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ, 

ʟʘʚʜʘʥʴ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʨʝʩʫʨʩʠ. 
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ɼʠʩʪʘʥʮʽʡʥʠʡ ʢʫʨʩ çɸʥʛʣʽʡʩʴʢʘ ʤʦʚʘ ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤè 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʘʡʙʫʪʥʽʤ ʫʯʠʪʝʣʷʤ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʷʢ 

ʥʦʨʤʘʪʠʚʥʘ ʜʠʩʮʠʧʣʽʥʘ ʆʇ çʇʦʯʘʪʢʦʚʘ ʦʩʚʽʪʠè ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 013 ʇʦʯʘʪʢʦʚʘ 

ʦʩʚʽʪʘ. ʂʫʨʩ ʨʦʟʨʦʙʣʝʥʦ ʥʘ LMS-ʧʣʘʪʬʦʨʤʽ Moodle ɼɺʅɿ çɼʦʥʙʘʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

(http://ddpu.edu.ua:9090/moodle/course/view.php?id =1769). ʂʫʨʩ ʻ ʧʨʘʢʪʠʢʦ-

ʦʨʽʻʥʪʦʚʘʥʠʤ, ʪʦʤʫ ʜʦ ʩʢʣʘʜʫ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʚʭʦʜʷʪʴ ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ, ʱʦ 

ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʪʝʦʨʝʪʠʯʥʠʡ ʙʣʦʢ, ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ.  

ɼʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʙʣʦʢʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʚʢʣʶʯʝʥʦ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ 

ʤʽʩʪʠʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʢʨʠʪʽ ʮʠʬʨʦʚʽ ʤʝʜʽʘ (ʧʦʜʢʘʩʪʠ, ʥʦʚʠʥʥʽ ʨʝʩʫʨʩʠ, ʙʣʦʛʠ 

ʪʦʱʦ), ʱʦ ʨʦʟʰʠʨʶʶʪʴ ʦʙʩʷʛ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʪʝʤʠ ʪʘ ʚʠʤʘʛʘʶʪʴ ʚʽʜ 

ʟʜʦʙʫʚʘʯʽʚ ʡʦʛʦ ʢʨʠʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʽʥʪʝʨʧʨʝʪʫʚʘʥʥʷ, ʚʠʩʣʦʚʣʝʥʥʷ ʪʘ 

ʘʨʛʫʤʝʥʪʘʮʽʾ ʚʣʘʩʥʦʾ ʜʫʤʢʠ. ʅʘʧʨʠʢʣʘʜ, ʜʦ ʪʘʢʠʭ ʮʠʬʨʦʚʠʭ ʤʝʜʽʘ ʥʘʣʝʞʘʪʴ: 

- ʚʝʙʩʪʦʨʽʥʢʠ ʘʥʛʣʦʤʦʚʥʠʭ ʥʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ BBC News 

(https://www.bbc.com/news), CNN News (https://edition.cnn.com/), Google News 

(https://news.google.com/), the Washington Times (http://www.washtimes.com/); 

- ʜʦʙʽʨʢʘ ʧʦʜʢʘʩʪʽʚ British History Podcast 

(https://www.thebritishhistorypodcast.com/chapter-one/), Podcasts in the UK 

(https://www.radio-uk.co.uk/podcasts) ʪʘ ʽʥ.; 

- ʙʣʦʛʠ Find Your Great Britain (https://www.visitbritain.com/gb/en/things-to-

do-blog); The United Kingdom (https://handluggageonly.co.uk/tag/united-kingdom/) 

ʪʘ ʽʥ.; 

- YouTube ʢʘʥʘʣʠ Opportunities in Britain 

(https://www.youtube.com/watch?v=8jvrGR2w0OI); Where Did the Celts Come from? 

(https://www.youtube.com/watch?v=KqvdRN7gnWQ) ʪʘ ʽʥ. 

ʉʫʯʘʩʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʚʠʚʯʝʥʥʷ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ ̒  ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʽʩʥʦʛʦ 

ʟʚô̫ ʟʢʫ ʟ ʨʝʘʣʴʥʠʤʠ ʞʠʪʪʻʚʠʤʠ ʫʤʦʚʘʤʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʠʚʯʝʥʥʷ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ 

ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʤʘʻ ʧʽʜʛʦʪʫʚʘʪʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʜʦ 

ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʧʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʽʥʪʝʨʥʝʪʽ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʪʘ 

ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ. ʋ ʢʦʥʪʝʢʩʪʽ ʪʘʢʦʾ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

ʜʦʜʘʥʦ ʪʝʤʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʦʩʫʶʪʴʩʷ ʧʠʪʘʥʴ ʮʠʬʨʦʚʦʾ ʢʫʣʴʪʫʨʠ, ʘ ʩʘʤʝ: 

ʮʠʬʨʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ 

ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ, ʮʠʬʨʦʚʽʟʘʮʽʾ ʽʥʰʦʤʦʚʥʦʾ ʦʩʚʽʪʠ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʩʪʫʧʝʥʽ 

ʥʘʚʯʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾʾ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ ʪʘ ʽʥʰʽ. ʎʽ ʪʝʤʘʪʠʯʥʽ 

ʙʣʦʢʠ ʧʦʛʣʠʙʣʷʪʴ ʟʥʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ 

ʧʨʦ ʩʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʤʝʜʽʘ, ʚʠʟʥʘʯʠʪʠ ʾʭʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʭʦʚʘʥʥʷ ʤʦʣʦʜʽ, 

ʫʟʘʛʘʣʴʥʠʪʠ ʾʭʥʽʡ ʧʦʟʠʪʠʚʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ, ʫʜʦʩʢʦʥʘʣʷʪʴ ʫʤʽʥʥʷ ʩʪʫʜʝʥʪʽʚ 

ʱʦʜʦ ʧʦʰʫʢʫ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʘʥʛʣʦʤʦʚʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʤʽʩʪʷʪʴ ʘʢʪʫʘʣʴʥʫ ʪʘ 

ʜʦʩʪʦʚʽʨʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʪʦʱʦ.  

ʋ ʤʝʞʘʭ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʤʘʡʙʫʪʥʽʤ ʫʯʠʪʝʣʷʤ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʡʪʠ ʢʫʨʩ çɸʥʛʣʽʡʩʴʢʘ 

ʤʦʚʘ ʜʣʷ ʤʝʜʽʘʛʨʘʤʦʪʥʦʩʪʽè [1], ̫ ʢʠʡ ʻ ʧʝʨʝʢʣʘʜʝʥʦʶ ʚʝʨʩʽʻʶ ʢʫʨʩʫ çEnglish for 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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Media Literacyè, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʥʘ ʧʣʘʪʬʦʨʤʽ Coursera [3]. 

ʎʝʡ ʢʫʨʩ ʩʪʘʥʦʚʠʪʴ ʧʝʚʥʫ ʢʦʨʠʩʪʴ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 013 ʇʦʯʘʪʢʦʚʘ ʦʩʚʽʪʘ ʚ ʫʤʦʚʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʟʘʜʣʷ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʨʦʣʽ ʤʝʜʽʘ ʚ ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ 

ʢʦʞʥʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ, ʜʦʟʚʦʣʷʻ ʨʦʟʚʠʥʫʪʠ ʾʭʥʶ ʣʝʢʩʠʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʘ ʪʘʢʦʞ 

ʦʟʥʘʡʦʤʠʪʠ ʟ ʤʝʪʦʜʘʤʠ ʥʘʚʯʘʥʥʷ ʤʝʜʽʘʛʨʘʤʦʪʥʦʩʪʽ, ʷʢʘ ʤʘʻ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʘ ʚ 

ʥʘʚʯʘʣʴʥʽ ʧʨʝʜʤʝʪʠ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʥʘ ʨʽʟʥʠʭ ʩʪʫʧʝʥʷʭ 

ʥʘʚʯʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʟʘ ʢʫʨʩʦʤ ʢʦʨʝʣʶʶʪʴ ʽʟ ʦʯʽʢʫʚʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çɸʥʛʣʽʡʩʴʢʘ ʤʦʚʘ ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤè, ʟʤʽʩʪ ʷʢʦʾ 

ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʨʽʟʥʠʭ ʪʠʧʘʭ ʤʝʜʽʘ; ʨʦʟʫʤʽʪʠ ʨʽʟʥʽ ʪʠʧʠ 

ʤʝʜʽʘʪʝʢʩʪʽʚ ʪʘ ʫʤʽʪʠ ʩʢʣʘʜʘʪʠ ʾʭ; ʚʠʟʥʘʯʘʪʠ ʨʽʚʝʥʴ ʚʘʣʽʜʥʦʩʪʽ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʜʘʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʪʠʧʘʭ ʤʝʜʽʘʨʝʩʫʨʩʽʚ, ʚʽʜʨʽʟʥʷʪʠ ʬʘʢʪʠ ʚʽʜ 

ʩʫʜʞʝʥʴ; ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʬʝʡʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʊʦʞ, ʦʥʦʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ çɸʥʛʣʽʡʩʴʢʘ ʤʦʚʘ ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤè, ʨʦʟʰʠʨʝʥʥʷ 

ʩʧʝʢʪʨʫ ʤʝʜʽʘʟʘʩʦʙʽʚ, ʜʦʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʧʨʦʭʦʜʞʝʥʥʷ ʤʘʩʦʚʦʛʦ ʚʽʜʢʨʠʪʦʛʦ 

ʦʥʣʘʡʥ-ʢʫʨʩʫ çɸʥʛʣʽʡʩʴʢʘ ʤʦʚʘ ʜʣʷ ʤʝʜʽʘʛʨʘʤʦʪʥʦʩʪʽè ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʘ ʮʠʬʨʦʚʦʾ ʢʫʣʴʪʫʨʠ ʚʯʠʪʝʣʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ 

ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ï ʛʨʘʤʦʪʥʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʤʝʜʽʘʢʦʥʪʝʥʪʫ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʥʠʭ ʜʞʝʨʝʣ 
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yava@fizmat.tnpu.edu.ua 

ɺʦʣʴʩʴʢʘ ɯʨʠʥʘ ʇʝʪʨʽʚʥʘ 
ʤʘʛʽʩʪʨʘʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

irynakuchma19@gmail.com 

ʋ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʦʜʥʠʤ ̔ ʟ ʥʘʡʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʽʰʠʭ ʥʘʧʨʷʤʢʽʚ. ʊʨʠʚʠʤʽʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʽʛʨʦʚʽʡ ʽʥʜʫʩʪʨʽʾ, ʨʦʙʦʪʦʪʝʭʥʽʮʽ, ʢʽʥʦ, ʜʠʟʘʡʥʽ, ʘʨʭʽʪʝʢʪʫʨʽ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ 

ʛʘʣʫʟʷʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

http://tnpu.edu.ua/faculty/fizmat/vasilenko-.php?clear_cache=Y
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ʈʦʟʜʽʣ ç3D-ʛʨʘʬʽʢʘè ʙʫʣʦ ʚʧʝʨʰʝ ʚʢʣʶʯʝʥʦ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ 

ʜʠʩʮʠʧʣʽʥʠ çɯʥʬʦʨʤʘʪʠʢʘè ʫ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ 2020-2021 

ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ. ʎʝ ʙʫʣʦ ʦʙʫʤʦʚʣʝʥʦ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʠʚʠʤʽʨʥʦʾ ʛʨʘʬʽʢʠ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʬʦʨʤʫʚʘʥʥʷ ʫ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘʚʠʢʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘʢʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ.  

ʄʝʪʦʶ ʚʢʣʶʯʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʫ ʰʢʽʣʴʥʫ ʧʨʦʛʨʘʤʫ ʙʫʚ: 

- ʨʦʟʚʠʪʦʢ ʚ ʫʯʥʽʚ ʧʨʦʩʪʦʨʦʚʦʾ ʫʷʚʠ (ʥʝʦʙʭʽʜʥʦʾ, ʟʦʢʨʝʤʘ, ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʩʪʝʨʝʦʤʝʪʨʽʾ ʫ ʩʪʘʨʰʠʭ ʢʣʘʩʘʭ); 

- ʨʦʟʫʤʽʥʥʷ ʫʯʥʷʤʠ ʩʪʨʫʢʪʫʨʠ ʪʨʠʚʠʤʽʨʥʠʭ ʦʙôʻʢʪʽʚ; 

- ʚʦʣʦʜʽʥʥʷ ʙʘʟʦʚʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʪʨʠʚʠʤʽʨʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ; 

- ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʙʽʣʴʰ 
ʩʢʣʘʜʥʠʤʠ ʪʝʭʥʽʢʘʤʠ. 

Blender 3D ï ʮʝ ʙʝʟʢʦʰʪʦʚʥʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʜʦʜʘʪʦʢ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʪʨʠʚʠʤʽʨʥʦʶ ʢʦʤʧôʁ ʪʝʨʥʦʶ ʛʨʘʬʽʢʦʶ ʽ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʧʨʦʛʨʘʤ. 

ʎʝ ʧʦʚô̫ ʟʘʥʦ ʽʟ ʪʠʤ, ʱʦ ʜʦʜʘʪʦʢ ʧʨʦʧʦʥʫʻ ʟʥʘʯʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ. ʊʦʤʫ ʥʠʤ ʢʦʨʠʩʪʫʶʪʴʩʷ ʷʢ ʘʤʘʪʦʨʠ, ʪʘʢ ʽ ʧʨʦʬʝʩʽʦʥʘʣʠ 3D-

ʤʦʜʝʣʶʚʘʥʥʷ. ʆʧʘʥʫʚʘʚʰʠ ʬʫʥʢʮʽʦʥʘʣ ʮʽʻʾ ʧʨʦʛʨʘʤʠ, ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ 

ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʝ ʟʘʚʜʘʥʥʷ ʚ ʨʦʙʦʪʽ ʟ ʪʨʠʚʠʤʽʨʥʦʶ ʛʨʘʬʽʢʦʶ. Blender 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ, ʘʥʽʤʘʮʽʾ, ʤʦʥʪʘʞʫ, ʘʜʘʧʪʦʚʘʥʠʡ ʜʣʷ 3D-ʜʨʫʢʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ ʟ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, ʨʦʟʧʦʯʠʥʘʶʯʠ ʽʟ ʧʨʦʬʽʣʴʥʦʾ ʰʢʦʣʠ, ʪʘ ʨʦʟʨʦʙʢʠ ʟ 

ʮʽʻʶ ʤʝʪʦʶ ʥʝʦʙʭʽʜʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺʠʚʯʝʥʥʷ ʨʦʟʜʽʣʫ ç3D-ʛʨʘʬʽʢʘè ʚ ʰʢʦʣʽ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ 

ʢʦʥʢʨʝʪʥʽ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ, ʘ ʩʘʤʝ: 

- ʚʤʽʥʥʷ ʩʪʚʦʨʶʚʘʪʠ ʨʝʘʣʽʩʪʠʯʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ; 

- ʙʫʜʫʚʘʪʠʜʝʪʘʣʽʟʦʚʘʥʽ ʬʦʥʠ, ʧʨʠʚôʷʟʘʥʠʡ ʚʽʟʫʘʣ; 

- ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʩʚʽʪʣʦ ʽ ʪʽʥʽ ʜʣʷ ʤʦʜʝʣʝʡ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʘʟʦʚʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʩʚʽʪʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ; 

- ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ ʪʝʢʩʪʫʨʘʤʠ ʽ ʬʦʨʤʦʶ ʤʦʜʝʣʽ; 

- ʬʦʨʤʫʚʘʪʠ ʢʦʣʴʦʨʦʚʫ ʛʘʤʫ ʤʦʜʝʣʽ; 

- ʧʨʘʮʶʚʘʪʠ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ Blender. 

ɼʘʥʠʡ ʨʦʟʜʽʣ ʜʦʧʦʤʦʞʝ ʨʦʟʚʠʥʫʪʠ ʧʨʦʩʪʦʨʦʚʝ ʤʠʩʣʝʥʥʷ ʪʘ ʜʘʻ ʨʦʟʫʤʽʥʥʷ, 

ʷʢ ʨʦʟʨʦʙʣʷʪʠ 3D-ʤʦʜʝʣʽ ʨʝʘʣʽʩʪʠʯʥʠʤʠ, ʢʨʝʘʪʠʚʥʠʤʠ ʪʘ ʷʩʢʨʘʚʠʤʠ. 

ʆʧʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽʟ ç3D-ʛʨʘʬʽʢʠè ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠ ʚ 

ʫʯʥʽʚ ʪʘʢ̔ ʢʦʤʧʝʪʝʥʪʥʦʩʪ:̔ 

- ʧʽʟʥʘʚʘʣʴʥʫ: ʟʘʩʚʦʻʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʥʴ, ʝʣʝʤʝʥʪʘʨʥʠʭ ʫʷʚʣʝʥʴ ʽ ʧʦʥʷʪʴ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʛʨʘʬʽʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ ̔ ʜʠʟʘʡʥʦʤ; 

- ʧʨʘʢʪʠʯʥʫ: ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ 

ʩʫʯʘʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʧʨʘʮʶʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ; 

- ʪʚʦʨʯʫ: ʦʪʨʠʤʘʥʥʷ ʜʦʩʚʽʜʫ ʚʣʘʩʥʦʾ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʚʠʪʦʢ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʩʪʦʨʦʚʦ ʾʫʷʚʠ, ʚʤʽʥʥʷ ʧʨʦʷʚʣʷʪʠ 
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ʪʚʦʨʯʫ ʽʥʽʮʽʘʪʠʚʫ ʪʘ ʚʠʨʽʰʫʚʘʪʠ ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ; ʧʨʦʷʚ ʩʪʽʡʢʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ 

ʪʝʭʥʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ ʪʘ ʧʦʪʨʝʙʘ ʫ ʪʚʦʨʯʽʡ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʽ; 

- ʩʦʮʽʘʣʴʥʫ: ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ, ʫʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʣʝʢʪʠʚʽ, 

ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʢʫʣʴʪʫʨʠ ʧʨʘʮʽ, ʧʨʦʷʚ ʧʦʟʠʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʝʤʦʮʽʡʥʦ-ʚʦʣʴʦʚʦʾ 

ʩʬʝʨʠ. 

ʅʘ ʫʨʦʢʘʭ ʟ ç3D-ʛʨʘʬʽʢʠè ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ, ʘ ʩʘʤʝ: 

- ʧʦʷʩʥʝʥʥʷ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʷ;  

- ʚʽʜʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʘʥʮʶʞʢʽʚ, ʨʦʙʦʪʘ ʟʘ ʽʥʩʪʨʫʢʪʠʚʥʠʤʠ 

ʢʘʨʪʘʤʠ; 

- ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʥʦ-ʧʦʰʫʢʦʚʠʭ, ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʚʜʘʥʴ; 

- ʨʝʘʣʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʪʚʦʨʯʠʭ ʧʨʦʻʢʪʽʚ.  

ɺʘʞʣʠʚʠʤʠ ʻ ̔ʥʪʝʨʘʢʪʠʚʥ ̔ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ.  

ʄʦʞʫʪʴ ʧʦʻʜʥʫʚʘʪʠʩʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʽʟʥ ̔ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ: 

ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ (ʷʢ ʧʘʧʝʨʦʚʽ, ʪʘʢ ʽ ʝʣʝʢʪʨʦʥʥʽ), ʧʦʧʝʨʝʜʥʴʦ ʧʽʜʛʦʪʦʚʣʝʥʠʡ 

ʨʦʟʜʘʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʽʥʩʪʨʫʢʪʠʚʥʽ ʢʘʨʪʢʠ, ʧʨʦʻʢʪʦʨʠ, ʤʝʨʝʞʝʚʽ ʟʘʩʦʙʠ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʦʱʦ. 

ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʧʦʻʜʥʫʻ ʟʥʘʥʥʷ ʧʨʦ ʩʚʽʪ, 

ʟʘʢʦʥʠ ʬʽʟʠʢʠ ʪʘ ʤʝʭʘʥʽʢʠ ʟ ʫʤʽʥʥʷʤ ʪʚʦʨʯʦ ʫʷʚʠʪʠ ʩʚʦʻ ʙʘʯʝʥʥʷ, ʨʦʟʫʤʽʥʥʷ 

ʥʘʚʢʦʣʠʰʥʽʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʷʚʠʱ. 

ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʚʠʙʽʨ ʧʨʦʬʝʩʽʡ, ʟʘʪʨʝʙʫʚʘʥʠʭ 

ʩʫʯʘʩʥʠʤ ʩʫʩʧʽʣʴʩʪʚʦʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʢʦʤʧ'ʶʪʝʨʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ: ʙʫʜʽʚʝʣʴʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʙʽʦʣʦʛʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʝʜʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, 3D-ʜʠʟʘʡʥ, 3D-

ʘʥʽʤʘʮʽʷ, 3D-ʘʨʭʽʪʝʢʪʫʨʘ ʪʦʱʦ. 

ʇʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʫʜʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ: çʚʽʜ ʧʨʦʩʪʦʛʦ ʜʦ ʩʢʣʘʜʥʦʤʫè 

(ʫʩʢʣʘʜʥʝʥʥʷ ʡʜʝ ʟʘ çʩʧʽʨʘʣʣʁ , ʱʦ ʨʦʟʰʠʨʶʻʪʴʩʷè), ʜʦʩʪʫʧʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, 

ʨʦʟʚʠʚʘʶʯʦʛʦ ʥʘʚʯʘʥʥʷ. ʅʘ ʧʝʨʰʠʭ ʫʨʦʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ï ʮʝ ʚʠʜʠ ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

(ʧʦʷʩʥʝʥʥʷ, ʜʝʤʦʥʩʪʨʘʮʽʷ ʥʘʦʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ). ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʫʯʥʽ ʚʠʢʦʥʫʶʪʴ 

ʟʘʚʜʘʥʥʷ ʪʦʯʥʦ ʟʘ ʟʨʘʟʢʦʤ ʪʘ ʧʦʷʩʥʝʥʥʷʤ. ʇʦʪʽʤ, ʧʨʦʪʷʛʦʤ ʧʦʜʘʣʴʰʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʧʦʩʪʫʧʦʚʦ ʫʩʢʣʘʜʥʶʶʯʠ ʪʝʭʥʽʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʤʝʪʦʜʠ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ʷʢ ʤʝʪʦʜ ʧʨʦʙʣʝʤʥʦʛʦ ʚʠʢʣʘʜʫ, ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʠʡ 

ʤʝʪʦʜ, ʤʝʪʦʜ ʧʨʦʢ̒ʪʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʘʨʽʘʪʠʚʥʠʡ 

ʧʽʜʭʽʜ ʜʦ ʨʦʙʦʪʠ. ʊʚʦʨʯʦ ʘʢʪʠʚʥʠʤ ʫʯʥʷʤ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʘʙʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʟʘʚʜʘʥʥʷ. 

ʇʝʨʝʜʙʘʯʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟ ç3D-

ʛʨʘʬʽʢʠè ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʪʘ ʩʬʦʨʤʦʚʘʥʠʭ ʥʘʚʠʢʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʝʣʽʯʝʥʠʤ ʚʠʱʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤ. 

ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʥʘʚʯʘʥʥʷ ʫʯʥʽ ʟʥʘʪʠʤʫʪʴ: 

-  ʧʨʘʚʠʣʘ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʽʟ ʢʦʤʧôʶʪʝʨʥʦʶ ʪʝʭʥʽʢʦʶ ʯʠ 

ʽʥʰʠʤʠ ˇʘʜʞʝʪʘʤʠ; 

-  ʩʠʩʪʝʤʫ ʧʦʥʷʪʴ, ʧʦʚôʷʟʘʥʫ ʽʟ ʤʦʜʝʣʶʚʘʥʥʷʤ; 

-  ʧʦʧʫʣʷʨʥʽ ʜʦʜʘʪʢʠ ʜʣʷ ʨʦʙʦʪʠ ʽʟ 3D-ʛʨʘʬʽʢʦʶ, ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ, ʦʩʦʙʣʠʚʦʩʪʽ, ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ; 
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- ʦʩʥʦʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡ ʧʨʠ ʨʦʙʦʪ ̔ʽʟ 3D-

ʦʙôʻʢʪʘʤʠ; 

-  ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʪʘ ʚʠʜʠ ʧʨʦʢ̒ʮʽʡ, ʦʩʥʦʚʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ; 

-  ʩʧʦʩʦʙʠ ʧʦʙʫʜʦʚʠ ʧʨʦʩʪʦʨʦʚʠʭ ʬʽʛʫʨ ʽʟ ʧʣʦʩʢʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʋʯʥʽ ʚʤʽʪʠʤʫʪʴ: 

-  ʩʪʚʦʨʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ 3D-ʦʙ'ʻʢʪʠ ʫ ʧʨʦʛʨʘʤʽ Blender, 

-  ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʦʛʨʘʤʠ, ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʛʘʨʷʯʠʤʠ ʢʥʦʧʢʘʤʠ; 

-  ʧʽʜʙʠʨʘʪʠ ʪʝʢʩʪʫʨʫ ʪʘ ʢʦʣʽʨ ʧʦʚʝʨʭʦʥʴ; 

-  ʟʜʽʡʩʥʶʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʤʥʠʭ ʬʽʛʫʨ; 

- ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʦʥʢʨʝʪʥʠʭ 

ʤʦʜʝʣʝʡ. 

ɿʥʘʥʴ ʪʘ ʫʤʽʥʥ ̫ʫʯʥʽʚ ʨʘʜʠʤʦ ʦʮʽʥʶʚʘʪʠ ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʚʜʘʥʴ ʪʘ ʧʽʜ ʯʘʩ ʟʘʭʠʩʪʫ ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʪʚʦʨʯʠʭ ʧʨʦʻʢʪʽʚ. 

ʇʝʜʘʛʦʛʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ç3D-ʛʨʘʬʽʢʠè ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ 

ʨʦʟʚʠʚʘʻ ʥʘʚʠʯʢʠ ʪʨʠʚʠʤʽʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʙ'ʻʤʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʩʧʨʠʷʻ 

ʨʦʟʢʨʠʪʪʶ ʨʦʣʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʠʨʦʜʥʠʯʦ ʢʘʨʪʠʥʠ 

ʩʚʽʪʫ, ʬʦʨʤʫʚʘʥʥʶ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʩʪʠʣʶ ʤʠʩʣʝʥʥʷ, ʧʽʜʛʦʪʦʚʮʽ ʫʯʥʽʚ ʜʦ ʞʠʪʪʷ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ɼʘʥʠʡ ʨʦʟʜʽʣ ʻ ʧʦʪʫʞʥʠʤ ʦʩʚʽʪʥʽʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, 

ʷʢʠʡ ʥʝ ʪʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʧʨʠʱʝʧʠʪʠ ʟʚʠʯʢʫ ʥʘʚʯʘʪʠʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʦʪʦʚʝ, ʘ ʡ 

ʥʘʚʯʘʻ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʪʦʪʠʧʠ ʽ ʥʝʦʙʭʽʜʥʽ ʜʝʪʘʣʽ, ʚʪʽʣʶʶʯʠ ʩʚʦʾ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʪʘ 

ʜʠʟʘʡʥʝʨʩʴʢʽ ʽʜʝʾ. 
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ʅʦʚʠʤ ʦʩʚʽʪʥʽʤ ʪʨʝʥʜʦʤ ʫ ʧʝʨʽʦʜ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ 

ʩʪʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʜʘʪʥʠʭ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʦʩʦʙʠʩʪʽʩʥʝ ʟʨʦʩʪʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, 

ʨʦʟʚʠʪʦʢ ʾʭʥʴʦʛʦ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. çʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʤʘʻ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʝ ʢʦʰʪʦʤ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʫʯʥʽʚ, ʘ ʯʝʨʝʟ 
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ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʚʽʜʙʦʨʫ ʟʤʽʩʪʫ ʦʩʚʽʪʠ, ʯʝʨʝʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʝ ʩʪʽʣʴʢʠ ʥʘ ʧʝʨʝʜʘʯʫ ʛʦʪʦʚʠʭ 

ʟʥʘʥʴ, ʘ ʩʢʽʣʴʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ ʫʯʥʽʚè [3, ʩ. 20]. 

ʋ ʟʛʘʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʭʦʯʝʤʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

mind mapping. ɺʦʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʩʦʮʽʘʪʠʚʥʠʭ ʨʦʟʫʤʦʚʠʭ ʧʨʦʮʝʩʘʭ, ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʙʫʜʦʚʫ ʤʝʥʪʘʣʴʥʠʭ ʢʘʨʪ (ʘʥʛʣ. mindmaps).  

ʇʨʦʙʣʝʤʘʪʠʢʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʢʘʨʪ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʟʘʡʤʘʶʪʴʩʷ ʟʘʨʫʙʽʞʥʽ ʚʯʝʥʽ ʊ. ɹôʁ ʟʝʥ, ɹ. ɹôʁ ʟʝʥ, ʍ. ʄʶʣʣʝʨ, ɹ. ʊʚʽʩʩ, ʈ. ʌʦʩʪʝʨ, 

ɺ. ʍʘʨʪʤʘʥ ʪʘ ʽʥʰʽ, ʩʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ ï ʆ. ɸʢʩʴʦʥʦʚʘ, ʊ. ɺʘʢʘʣʶʢ, 

ʃ. ɻʦʥʯʘʨʝʥʢʦ, ɸ. ɻʦʨʜʻʻʚʘ, ɸ. ʂʦʙʠʩʷ, ʅ. ʆʢʩʝʥʪʶʢ, ʅ. ʊʝʨʝʱʝʥʢʦ ʪʘ ʙʘʛʘʪʦ 

ʽʥhʠʭ ʥʘʫʢʦʚʮʽʚ. ʇʨʦʪʝ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʣʠ ʤʝʪʦʜʠʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʪʝʣʝʢʪ-ʢʘʨʪ ʫ ʚʠʱʽʡ ʪʘ ʩʪʘʨʰʽʡ ʰʢʦʣʘʭ ʯʘʩʪʢʦʚʦ ʜʦʩʣʽʜʞʝʥʘ, ʪʦ ʚ ʧʦʯʘʪʢʦʚʽʡ 

ʰʢʦʣʽ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙʤʘʣʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʘʨʪ ʧʘʤô̫ ʪʽ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʜʦʩʣʽʜʞʫʶʪʴ ʥʘʫʢʦʚʮʽ ʉ. ɼʦʮʝʥʢʦ, ʄ. ʃʘʚʨʝʥʦʚʘ, ʋ. ʃʫʮʘʥʠʯ, 

ʅ. ʂʦʧʥʷʢ, ʊ. ʂʨʫʧʩʴʢʘ, ʆ. ʄʫʢʦʩʻʻʥʢʦ. ʃʠʰʝ ʧʦʦʜʠʥʦʢʽ ʟ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʩʪʦʩʫʶʪʴʩʷ ʜʠʜʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʟʘʩʦʙʘʤʠ ɯʂʊ. 

ʄʝʪʦʶ ʧʫʙʣʽʢʘʮʽʾ ̒: ʨʦʟʢʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ̔ ʥʪʝʣʝʢʪ-ʢʘʨʪ ʥʘ 

ʫʨʦʢʘʭ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʽ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʯʠʪʘʥʥʷ ʚ ʧʦʯʘʪʢʦʚʠʡ ʰʢʦʣʽ ʚ ʫʤʦʚʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ, ʦʢʨʝʩʣʠʪʠ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪ-ʢʘʨʪ, ʷʢ ʩʪʚʦʨʝʥʠʭ ʫʯʠʪʝʣʝʤ, ʪʘʢ ʽ ʨʦʟʨʦʙʣʝʥʠʭ ʫʯʥʷʤʠ, ʷʢ 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʚʣʘʩʥʦʨʫʯ, ʪʘʢ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ,  

ʊʝʨʤʽʥ çʤʝʥʪʘʣʴʥʘ ʢʘʨʪʘè ʤʦʞʝ ʟʚʫʯʘʪʠ ʧʦ-ʨʽʟʥʦʤʫ ʚ ʫʢʨʘʾʥʩʴʢʠʭ 

ʧʝʨʝʢʣʘʜʘʭ (ʽʥʪʝʣʝʢʪ-ʢʘʨʪʠ, ʢʘʨʪʠ ʜʫʤʦʢ, ʢʘʨʪʠ ʤʠʩʣʝʥʥʷ, ʘʩʦʮʽʘʪʠʚʥʽ ʢʘʨʪʠ, 

ʢʘʨʪʠ ʧʘʤô̫ ʪʽ, ʢʘʨʪʠ ʨʦʟʫʤʫ), ʘʣʝ ʦʟʥʘʯʘʻ ʦʜʥʝ ʡ ʪʝ ʩʘʤʝ, ï çʛʨʘʬʽʯʥʝ ʚʠʨʘʞʝʥʥʷ 

ʧʨʦʮʝʩʫ ʨʘʜʽʘʥʪʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ ʪʦʤʫ ʻ ʧʨʠʨʦʜʥʠʤ ʧʨʦʜʫʢʪʦʤ ʜʽʷʣʴʥʦʩʪʽ 

ʤʦʟʢʫè [1, ʩ. 58]. ʇʽʜ ʨʘʜʽʘʥʪʥʠʤ ʤʠʩʣʝʥʥʷʤ ʥʘʫʢʦʚʮʽ ʊ. ɹôʁ ʟʝʥ ʽ ɹ. ɹôʁ ʟʝʥ 

ʨʦʟʫʤʽʶʪʴ ʪʘʢʽ ʘʩʦʮʽʘʪʠʚʥʽ ʨʦʟʫʤʦʚʽ ʧʨʦʮʝʩʠ, ʚʽʜʧʨʘʚʥʦʶ ʪʦʯʢʦʶ ʷʢʠʭ ̒  

ʮʝʥʪʨʘʣʴʥʠʡ ʦʙô̒ ʢʪ. [1, ʩ. 57]. çʄʝʥʪʘʣʴʥʘ ʢʘʨʪʘ ï ʟʨʫʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʦʮʝʩʫ ʤʠʩʣʝʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ̔ʥʬʦʨʤʘʮʽʾ ʫ ʚʽʟʫʘʣʴʥʽʡ ʬʦʨʤʽ, 

ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʝʨʝʚʦʚʠʜʥʦʾ ʩʭʝʤʠ, ʥʘ ʷʢʽʡ ʚʽʜʦʙʨʘʞʝʥʽ ʧʦʚô̫ ʟʘʥʽ 

çʛʽʣʢʘʤʠè ʩʣʦʚʘ, ʽʜʝʾ, ʽʣʶʩʪʨʘʮʽʾ, ʧʦʥʷʪʪʷ ʪʦʱʦè [2, ʩ. 21]. ɻʨʘʬʽʯʥʦ ʧʦʜʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʟʘʮʽʢʘʚʣʶʻ ʘʫʜʠʪʦʨʽʶ, ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʩʪʨʫʢʪʫʨʫʚʘʪʠ, ʩʧʨʠʡʤʘʪʠ, 

ʫʩʚʽʜʦʤʣʶʚʘʪʠ, ʟʘʧʘʤô̫ ʪʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣ, ʚʽʜʪʚʦʨʶʚʘʪʠ ʡʦʛʦ, ʜʦʧʦʤʘʛʘʻ ʤʠʩʣʠʪʠ 

ʧʦ-ʥʦʚʦʤʫ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʽʚʫ ʡ ʧʨʘʚʫ ʧʽʚʢʫʣʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ɯʥʪʝʣʝʢʪ-ʢʘʨʪʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʽ ʚʧʦʨʷʜʢʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʬʽʢʩʘʮʽʾ ʽʜʝʡ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʽʜʝʡ, ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʪʦʱʦ. ʄʝʥʪʘʣʴʥʫ ʢʘʨʪʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ: ʚ ʦʩʚʽʪʽ, ʙʽʟʥʝʩʽ, ʧʦʙʫʪʽ ʪʦʱʦ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʤʝʥʪʘʣʴʥʠʭ ʢʘʨʪ ʚʘʨʪʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʨʷʜʫ ʧʨʘʢʪʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ, ʧʝʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ: ʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʮʝʥʪʨʘʣʴʥʦʤʫ 

ʦʙʨʘʟʽ; ʧʦʩʠʣʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʬʽʯʥʽ ʦʙʨʘʟʠ; ʧʨʘʮʶʚʘʪʠ ʷʢ ʤʽʥʽʤʫʤ ʟ 

ʪʨʴʦʤʘ ʢʦʣʴʦʨʘʤʠ; ʧʨʘʢʪʠʢʫʚʘʪʠ ʦʙô̒ ʤʥʽ ʟʦʙʨʘʞʝʥʥʷ (ʧʝʨʝʜʫʩʽʤ ʟʘ ʨʘʭʫʥʦʢ 

ʦʧʫʢʣʠʭ ʙʫʢʚ ʽ ʧʩʝʚʜʦʦʪʨʠʚʠʤʽʨʥʦʾ ʛʨʘʬʽʢʠ); ʢʦʤʙʽʥʫʚʘʪʠ ʚʩʽ ʚʠʜʠ ʝʤʦʮʽʡʥʦ-

ʯʫʪʪʻʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ; ʯʘʩʪʦ ʚʘʨʽʶʚʘʪʠ ʨʦʟʤʽʨʠ ʙʫʢʚ (ʰʨʠʬʪʽʚ), ʪʦʚʱʠʥʫ ʣʽʥʽʡ ʽ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʤʘʩʰʪʘʙ ʛʨʘʬʽʢʠ; ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʨʽʣʢʠ ʜʣʷ ʧʽʜʢʨʝʩʣʝʥʥʷ ʟʚô̫ ʟʢʽʚ ʤʽʞ 

ʝʣʝʤʝʥʪʘʤʠ ʢʘʨʪʠ; ʢʦʜʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʚʠʥʘʭʦʜʠʪʠ ʘʙʨʝʚʽʘʪʫʨʠ; ʩʪʨʦʛʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʠʥʮʠʧʫ çʦʜʥʝ ʢʣʶʯʦʚʝ ʩʣʦʚʦ ʥʘ ʢʦʞʥʫ ʣʽʥʽʶè; ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʥʘʜ ʘʩʦʮʽʘʪʠʚʥʠʤʠ ʣʽʥʽʷʤʠ; ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʤʝʨʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʫ ʚʠʢʣʘʜʽ ʜʫʤʦʢ [1, ʩ. 14]. 

ɯʥʪʝʣʝʢʪ-ʢʘʨʪʠ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʫʨʦʢʘʭ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ, ʚʞʝ 

ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʰʦʛʦ ʢʣʘʩʫ. ʉʧʦʯʘʪʢʫ ʚʯʠʪʝʣʴ ʧʨʘʢʪʠʢʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ 

ʤʝʥʪʘʣʴʥʠʭ ʢʘʨʪ, ʧʦʩʪʫʧʦʚʦ ʮʷ ʨʦʙʦʪʘ ʫʩʢʣʘʜʥʶʻʪʴʩʷ: ʧʝʜʘʛʦʛ ʟʘʣʫʯʘʻ ʫʯʥʽʚ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʤʝʥʪʘʣʴʥʠʭ ʢʘʨʪ. ʉʧʦʯʘʪʢʫ ʫʯʥʽ ʤʦʞʫʪʴ ʩʢʣʘʜʘʪʠ ʪʘʢʽ ʢʘʨʪʠ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʫʯʠʪʝʣʷ, ʧʦʪʽʤ ʤʦʞʫʪʴ ʟʘʧʦʚʥʶʚʘʪʠ ʟʘʛʦʪʦʚʢʠ (ʯʘʩʪʢʦʚʦ ʟʘʧʦʚʥʝʥʽ 

ʽʥʪʝʣʝʢʪ-ʢʘʨʪʢʠ), ʘ ʚ ʪʨʝʪʴʦʤʫ ʽ ʯʝʪʚʝʨʪʦʤʫ ʢʣʘʩʽ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʤʦʞʥʘ 

ʟʘʣʫʯʘʪʠʩʷ ʜʦ ʩʪʚʦʨʝʥʥʷ ʤʝʥʪʘʣʴʥʠʭ ʢʘʨʪ. ʊʘʢʘ ʨʦʙʦʪʘ ʩʧʦʯʘʪʢʫ ʧʨʦʚʦʜʠʪʴʩʷ 

ʢʦʣʝʢʪʠʚʥʦ, ʘ ʧʦʪʽʤ ʫ ʛʨʫʧʘʭ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ. ɿʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʥʪʘʣʴʥʽ ʢʘʨʪʠ 

ʤʦʞʥʘ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ ʫʩʽʭ ʪʠʧʽʚ, ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʫʨʦʢʫ, ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʙʫʜʴ-ʷʢʠʭ ʪʝʤ (ʧʠʪʘʥʴ), ʫ ʙʫʜʴ-ʷʢʠʭ ʚʠʜʘʭ ʟʘʚʜʘʥʴ. ʂʘʨʪʠ ʧʘʤô̫ ʪʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʥʝ ʣʠʰʝ ʥʘ ʫʨʦʮʽ, ʘ ʡ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʫʯʥʷʤʠ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ, 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʢʦʥʢʫʨʩʽʚ, ʦʣʽʤʧʽʘʜ ʪʦʱʦ. 

ɯʥʪʝʣʝʢʪ-ʢʘʨʪʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚʣʘʩʥʦʨʫʯ. ʇʨʦʪʝ, ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ɯʂʊ ̔ ʩʥʫʻ ʧʦʥʘʜ 200 ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ 

(ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʩʝʨʝʜ ʥʠʭ: Bubble.us, Coogle, Mind42, MindMeister, Mindomo, 

Popplet, SpiderScribe), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʤʝʥʪʘʣʴʥʽ ʢʘʨʪʠ, ʘ 

ʪʘʢʦʞ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ (EdrawMax, FreeMind, Mindomo, PersonalBrain, 

Xmind ʪʘ ʽʥʰʽ), ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʦʧʝʨʘʮʽʾ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪ-

ʢʘʨʪ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪ-ʢʘʨʪ ʥʘ ʫʨʦʢʘʭ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʚ 

ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʜʦʮʽʣʴʥʦ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʩʢʦʨʠʩʪʘʪʠʩʷ ʟʘʩʦʙʘʤʠ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ 

Mindomo, Popplet, ʙʦ ʚʦʥʠ ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʽ ʚ ʢʦʨʠʩʪʫʚʘʥʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 

ʩʘʡʪʽʚ ʜʘʻ ʟʤʦʛʫ ʢʦʨʠʩʪʫʚʘʯʫ ʜʦʜʘʚʘʪʠ ʥʝ ʣʠʰʝ ʪʝʢʩʪ, ʘ ʡ ʚʽʜʝʦ, ʟʦʙʨʘʞʝʥʥʷ ʡ 

ʘʫʜʽʦʬʘʡʣʠ, ʱʦ ʧʦʢʨʘʱʫʻ ʟʘʛʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ ʽʥʪʝʣʝʢʪ-ʢʘʨʪʠ ʫʯʥʷʤʠ. ʆʙʠʜʚʘ 

ʨʝʩʫʨʩʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʤʝʥʪʘʣʴʥʽ ʤʘʧʠ ʷʢ ʦʜʥʦʦʩʽʙʥʦ, ʪʘʢ ʽ ʢʦʣʝʢʪʠʚʥʦ. 

ɿʨʦʙʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʩʝʨʚʽʩʽʚ ʢʘʨʪʠ ʤʦʞʥʘ ʨʦʟʜʨʫʢʦʚʫʚʘʪʠ, ʧʝʨʝʛʣʷʜʘʪʠ ʚ 

ʨʝʞʠʤʽ ʧʨʝʟʝʥʪʘʮʽʾ, ʟʙʝʨʽʛʘʪʠ ʫ ʚʠʛʣʷʜʽ ʢʘʨʪʠʥʢʠ ʯʠ ʚ pdf-ʬʦʨʤʘʪʽ, ʱʦ ʨʦʟʰʠʨʶʻ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʚʦʨʝʥʠʭ ʢʘʨʪ ʷʢ ʧʨʠ ʜʠʩʪʘʥʮʽʡʥʦʤʫ, ʪʘʢ ʽ ʧʨʠ 

ʟʤʽʰʘʥʦʤʫ ʥʘʚʯʘʥʥʽ. ɿʨʫʯʥʽʩʪʴ, ʣʝʛʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʛʘʜʘʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʫʚʘʪʠ ʾʭ ʥʝ ʣʠʰʝ ʚʯʠʪʝʣʝʚʽ, ʘ ʡ ʫʯʥʷʤ.  

ɿʘʚʜʷʢʠ ʟʘʧʨʦʚʘʜʞʝʥʥʶ ʪʝʭʥʦʣʦʛʽʾ mind mapping ʰʢʦʣʷʨʽ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʟ 

ʧʘʩʠʚʥʠʭ ʦʪʨʠʤʫʚʘʯʽʚ ʟʥʘʥʴ ʥʘ ʘʢʪʠʚʥʠʭ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʥʪʘʣʴʥʠʭ ʢʘʨʪ ʥʘ ʫʨʦʢʘʭ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʻ ʩʫʯʘʩʥʠʤ ʜʽʻʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ.  
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ʅʦʚʘ ʨʝʘʣʴʥʽʩʪʴ ʚʢʦʪʨʝ ʜʦʚʦʜʠʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ï ʮʝ ʙʽʣʴʰʝ ʥʝ ʪʨʝʥʜ, ʷʢʠʡ ʜʠʢʪʫʻ ʩʫʯʘʩʥʽʩʪʴ, ʘ ʮʝ ʥʝʚʽʜʨʠʚʥʘ 

ʯʘʩʪʠʥʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʉʴʦʛʦʜʥʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʨʘʜʠʢʘʣʴʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʠʥʦʶ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʠʤʠ ʻ ʜʦʧʦʚʥʝʥʘ 

ʪʘ ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʦʩʪʽ. ɺ ʦʩʚʽʪʽ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʶʪʴ ʥʘʡʙʽʣʴʰ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ, ʬʦʨʤʫʶʯʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘ ʨʽʟʥʠʭ ʦʩʚʽʪʷʥʩʴʢʠʭ ʨʽʚʥʷʭ.  

ʂʣʶʯʦʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʫʯʘʩʥʽʡ 

ʫʢʨʘʾʥʩʴʢʽʡ ʨʩʚʽʪʽ ʻ:  

¶ ʦʨʽʻʥʪʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʥʘ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʥʦʚʦʛʦ ʤʠʩʣʝʥʥʷ, ʧʽʜʛʦʪʦʚʢʠ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʚʤʽʶʪʴ 

ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ, ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʠʡ ʧʨʦʜʫʢʪ, ʟʦʢʨʝʤʘ ʝʣʝʢʪʨʦʥʥʠʡ.  

¶ ʫʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ AR/VR ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʪʘ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɰʭʥʴʦʾ ʛʦʪʦʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʥʘʚʠʯʢʠ ʚ 

ʨʝʘʣʴʥʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ. ɼʫʞʝ ʚʘʞʣʠʚʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʪʘʢ, 

ʱʦʙ ʫʯʥʽ ʟ ʮʽʢʘʚʽʩʪʶ ʽ ʟʘʭʦʧʣʝʥʥʷʤ ʧʨʘʮʶʚʘʣʠ ʥʘ ʫʨʦʮʽ ʽʥʬʦʨʤʘʪʠʢʠ, ʟʤʦʛʣʠ 

ʦʮʽʥʠʪʠ ʩʚʦʾ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʪʠ ʾʭ.  

¶ VR/AR ʮʝ ʦʜʠʥ ʽʟ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʥʘʧʨʷʤʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʷʢʠʡ ʟʥʘʡʰʦʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ. ʇʨʠ ʮʴʦʤʫ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʤʽʩʪʷʪʴ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ VR/AR ʚʧʣʠʚʘʻ ʥʘ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʫʯʥʽʚ, ʨʦʟʰʠʨʶʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʪʘ ʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɿʘʚʜʷʢʠ ʥʦʚʠʟʥʽ ʪʘ ʦʨʠʛʽʥʘʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴ 

ʤʦʪʠʚʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ. ʅʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʫ ʰʢʦʣʽ ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ 

ʥʝʚʧʠʥʥʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʥʠʢʥʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʩʽ ʩʬʝʨʠ ʞʠʪʪʷ 

ʣʶʜʠʥʠ ʪʘ ʛʦʪʫʚʘʪʠ ʤʦʣʦʜʝ ʧʦʢʦʣʽʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʾʭ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʪʘ 

ʥʝʰʢʽʜʣʠʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.  
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ʋ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʫ ʜʦʩʷʛʣʦ ʚʠʚʯʝʥʥʷ VR/AR 

ʥʘ ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ. ʊʘʢʘ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʚʽʜʽʛʨʘʻ ʜʫʞʝ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʦʩʢʽʣʴʢʠ ʮʝ 

ʧʦʚʥʝ ʟʘʥʫʨʝʥʥʷ ʫ ʩʝʨʝʜʦʚʠʱʝ ʟʤʽʥʠ ʟʦʙʨʘʞʝʥʴ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ [4]. ʎʝ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʫʯʠʪʠ ʫ ʪʘʢʝ ʩʝʨʝʜʦʚʠʱʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʘʥʪʘʟʽʾ, ʩʪʚʦʨʠʪʠ ʥʘʦʯʥʽ 

ʦʙʨʘʟʠ, ʚʽʜʯʫʪʠ ʝʬʝʢʪ ʧʝʨʝʞʠʚʘʥʥʷ ʧʨʠʩʫʪʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʽʩʪʠʯʥʦʶ ʢʘʨʪʠʥʢʦʶ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʷʢ ʤʝʪʦʜʫ 

ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʥʘʦʯʥʠʭ ʜʝʤʦʥʩʪʨʘʮʽʡ, 

ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʟʘʥʫʨʠʪʠ ʫʯʥʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʦʮʝʩ ʽ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ 

ʟʘʩʚʦʻʥʥʷ ʥʠʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʟʤʦʛʫ ʧʝʨʝʥʝʩʪʠ 

ʯʘʩʪʠʥʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ ʫ ʧʣʦʱʠʥʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʧʦʢʨʘʱʠʪʠ ʩʘʤʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ, ʨʦʟʚʠʪʢʫ ʫʷʚʠ, ʤʠʩʣʝʥʥʷ ʪʘ ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ 

ʰʢʦʣʷʨʽʚ. VR/AR ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʜʦʧʦʤʘʛʘʶʪʴ ʫʯʥʷʤ 

ʧʽʜʚʠʱʫʚʘʪʠ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʪʠ ʫʩʧʽʭʘʤ ʫʯʥʽʚ ʚ ʦʪʨʠʤʘʥʥʽ ʟʥʘʥʴ, 

ʩʪʠʤʫʣʶʚʘʪʠ ʤʦʟʢʦʚʫ ʜʽʷʣʴʥʽʩʪʴ. ʉʫʯʘʩʥʠʤ ʜʽʪʷʤ ʮʽʢʘʚʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʮʠʬʨʦʚʽ 

ʨʝʩʫʨʩʠ, ʘʜʞʝ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʥʘʦʯʥʦ ʧʦʢʘʟʘʪʠ ʷʚʠʱʘ ʪʘ ʧʨʦʮʝʩʠ, ʷʢʽ ʟʜʘʶʪʴʩʷ 

ʧʨʦʩʪʦ ʥʝʜʦʩʷʞʥʠʤʠ ʽ ʥʘʚʽʪʴ ʥʝʤʦʞʣʠʚʠʤʠ. ɿʘʚʜʷʢʠ ʚʽʨʪʫʘʣʴʥʽʡ ʪʘ ʜʦʧʦʚʥʝʥʽʡ 

ʨʝʘʣʴʥʦʩʪʽ, ʫʯʥʽ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ ʫ 

ʙʽʣʴʰ ʟʘʭʦʧʣʶʶʯʽʡ ʪʘ ʟʨʦʟʫʤʽʣʽʡ ʽʛʨʦʚʽʡ ʬʦʨʤʽ. ɺʦʜʥʦʯʘʩ ʰʢʦʣʷʨʽ ʥʝ ʣʠʰʝ 

ʥʘʚʯʘʶʪʴʩʷ ʨʦʙʦʪʽ ʟ ʮʠʬʨʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʘ ʡ ʥʘʙʫʚʘʶʪʴ ʜʦʩʚʽʜʫ 

ʜʦʩʣʽʜʞʝʥʴ, ʫ ʥʠʭ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʝʚʥʘ ʤʝʪʘ. ʇʨʝʜʤʝʪʥʽ ʥʘʚʠʯʢʠ, ʩʪʨʽʤʢʦ 

ʬʦʨʤʫʶʪʴʩʷ ʚ ʫʥʽʚʝʨʩʘʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʜʽʾ.  

ʆʩʦʙʣʠʚʽʩʪʴ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʮʠʬʨʦʚʦʾ ʢʦʧʽʾ 

ʬʽʟʠʯʥʦʛʦ ʦʙô̒ ʢʪʘ, ʷʢʫ ʱʝ ʥʘʟʠʚʘʶʪʴ çʮʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢè, ʮʶ ʢʦʧʽʶ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʜʘʥʦʛʦ ʬʽʟʠʯʥʦʛʦ 

ʦʙô̒ ʢʪʘ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʝʨʝʜ ʪʠʤ, ʷʢ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʚ ʨʝʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ɺʽʨʪʫʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʜʦʟʚʦʣʷʻ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʦʙô̒ ʢʪʠ ʪʘ 

ʧʨʦʮʝʩʠ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʯʠ ʜʫʞʝ ʩʢʣʘʜʥʦ ʧʨʦʩʪʝʞʠʪʠ ʫ ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ. ʋ 

ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʚʽʪʽ ʥʘ ʣʶʜʠʥʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʟʦʚʥʽʰʥʽ ʧʦʜʨʘʟʥʠʢʠ. ʉʘʤʝ 

VR ʜʦʟʚʦʣʷʻ ʟʤʦʜʝʣʶʚʘʪʠ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʜʣʷ ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ, ʧʽʜʣʽʪʢʽʚ ʪʘ 

ʤʦʣʦʜʽ. ʉʫʪʴ ʫ ʪʦʤʫ, ʱʦ ʧʽʜ ʯʘʩ ʫʨʦʢʫ ʟʘ ʫʯʥʷ ʥʽʭʪʦ ʥʝ ʨʦʟʤʽʨʢʦʚʫʻ, ʚʽʥ ʩʘʤ 

ʧʝʨʝʦʩʤʠʩʣʶʻ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʪʘ ʩʘʤʦʩʪʽʡʥʦ ʟʘʩʪʦʩʦʚʫʻ ʾʾ [3]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ VR ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʤʦʞʝ ʧʦʚʥʽʩʪʶ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʥʘ 

ʤʘʪʝʨʽʘʣʽ ʽ ʢʨʘʱʝ ʟʘʩʚʦʶʚʘʪʠ ʡʦʛʦ. ʋ ʚʽʨʪʫʘʣʴʥʽʡ ʨʝʘʣʴʥʦʩʪʽ ʤʦʞʥʘ ʙʝʟ ʙʫʜʴ-ʷʢʠʭ 

ʨʠʟʠʢʽʚ ʧʨʦʚʦʜʠʪʠ ʩʢʣʘʜʥʽ ʦʧʝʨʘʮʽʾ, ʚʽʜʪʦʯʫʚʘʪʠ ʥʘʚʠʯʢʠ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʦʤ, 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ. ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ̔ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ VR ʤʽʥʽʤʫʤ 

ʥʘ 10 % ʚʠʱʝ, ʥʽʞ ʢʣʘʩʠʯʥʦʛʦ ʬʦʨʤʘʪʫ.  

ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʪʘʢʦʞ, ʤʘʻ ʯʠʤʘʣʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʨʦʟʚʠʪʢʫ, ʾʾ ʩʪʨʽʤʢʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʨʽʟʥʽ ʩʬʝʨʠ, ʘ ʦʩʦʙʣʠʚʦ ʚ ʦʩʚʽʪʫ, ʧʨʠʟʚʝʜʝ ʜʦ ʦʯʝʚʠʜʥʦʛʦ ʟʨʦʩʪʫ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʦʙʫʤʦʚʣʶʻ 

ʤʦʜʝʨʥʽʟʘʮʽʶ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ, ʱʦ ʧʦʚô̫ ʟʘʥʘ ʟ ʨʽʚʥʝʤ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ 

ʜʦʩʷʛʥʝʥʴ [2]. ɺʩʝ ʮʝ ʩʧʨʠʷʪʠʤʝ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ, ʧʨʦʩʪʦʨʦʚʦʤʫ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʫʩʚʽʜʦʤʣʝʥʥʶ, ʧʨʘʢʪʠʯʥʦʤʫ ʫʟʘʛʘʣʴʥʝʥʥʶ, ʚʠʚʯʝʥʥʶ, ʚʽʟʫʘʣʽʟʦʚʘʥʦʤʫ ʟʘʩʚʦʻʥʥʶ, 

ʧʦʚʪʦʨʝʥʥʶ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ 

ʬʦʨʤʫʚʘʥʥʶ ʧʝʚʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ.  

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ AR ʮʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʮʠʬʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

(ʟʦʙʨʘʞʝʥʥʷ, ʚʽʜʝʦ, ʪʝʢʩʪ, ʛʨʘʬʽʢʘ) ʧʦʚʝʨʭ ʝʢʨʘʥʫ ʙʫʜʴ-ʷʢʠʭ ʧʨʠʩʪʨʦʾʚ. ɺʪʽʣʝʥʥʷ 

ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʟʜʝʙʽʣʴʰʦʛʦ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: ʧʝʨʝʜ ʚʝʙʢʘʤʝʨʦʶ, ʧʽʜʢʣʶʯʝʥʦʶ ʜʦ 

ʢʦʤʧôʁ ʪʝʨʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ-ʤʘʨʢʝʨ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʜʚʦʤʽʨʥʝ 

ʟʦʙʨʘʞʝʥʥʷ, ʚʽʜʜʨʫʢʦʚʘʥʝ ʥʘ ʧʨʦʩʪʦʤʫ ʘʨʢʫʰʽ ʧʘʧʝʨʫ. ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʽʚ ʜʦ ʟʚʠʯʘʡʥʠʭ ʩʤʘʨʪʬʦʥʽʚ ʽ ʧʣʘʥʰʝʪʽʚ, 

ʦʢʫʣʷʨʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʩʪʘʮʽʦʥʘʨʥʠʭ ʝʢʨʘʥʽʚ, ʧʨʦʝʢʮʽʡʥʠʭ ʧʨʦʩʪʨʦʾʚ ʪʘ 

ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʉʧʝʮʽʘʣʴʥʘ ʧʨʦʛʨʘʤʘ, ʟʘʧʫʱʝʥʘ ʥʘ ʢʦʤʧôʁ ʪʝʨʽ, ʘʥʘʣʽʟʫʻ 

ʦʪʨʠʤʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟ ʢʘʤʝʨʠ ʽ ʜʦʧʦʚʥʶʻ ʡʦʛʦ ʥʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʘ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʦʙô̒ ʢʪʘʤʠ. ɿʚʽʜʩʠ ʽ ʥʘʟʚʘ ʪʝʭʥʦʣʦʛʽʾ ï çʜʦʧʦʚʥʝʥʘè ʘʙʦ çʟʙʘʛʘʯʝʥʘè ʨʝʘʣʴʥʽʩʪʴ. 

ʈʝʘʣʴʥʠʡ ʩʚʽʪ ʜʦʧʦʚʥʶʻʪʴʩʷ ʰʪʫʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʽ ʥʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. 

ʊʘʢʦʞ, ʟ ʧʨʦʛʨʝʩʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ AR, ʚʯʠʪʝʣʴ ʟʤʦʞʝ ʚʽʣʴʥʦ ʤʦʜʠʬʽʢʫʚʘʪʠ, 

ʦʙʝʨʪʘʪʠ, ʤʘʩʰʪʘʙʫʚʘʪʠ ʯʠ ʨʦʟʤʽʩʪʠʪʠ ʥʝʚʝʣʠʢʝ ʟʦʙʨʘʞʝʥʥʷ ï ʤʘʨʢʝʨ ʧʝʨʝʜ 

ʢʘʤʝʨʦʶ, ʽ ʩʧʨʦʝʢʪʫʚʘʪʠ ʥʘ ʝʢʨʘʥ ʚʞʝ ʜʦʧʦʚʥʝʥʝ ʢʦʤʧôʁ ʪʝʨʦʤ ʟʦʙʨʘʞʝʥʥʷ. ɺʤʽʣʦ 

ʧʽʜʽʙʨʘʥʠʡ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʜʦʧʦʤʦʞʝ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ. ʊʝʭʥʦʣʦʛʽʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʩʧʨʠʷʪʠʤʝ ʚʟʘʻʤʦʜʽʾ 

ʚʯʠʪʝʣʽʚ ʪʘ ʫʯʥʽʚ ʽʟ ʨʝʘʣʴʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʪʘ ʧʨʦʮʝʩʘʤʠ, ʧʦʣʝʛʰʠʪʴ ʩʧʨʠʡʥʷʪʪʷ ʪʘ 

ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʯʝʨʝʟ ʚʽʟʫʘʣʽʟʘʮʽʶ, ʩʧʦʥʫʢʘʪʠʤʝ ʙʽʣʴʰ 

ʜʝʪʘʣʽʟʦʚʘʥʦʤʫ ʚʠʚʯʝʥʥʶ ʚʣʘʩʪʠʚʦʩʪʝʡ AR ʫ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʩʦʙʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʜʘʩʪʴ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ 

ʨʝʘʣʽʩʪʠʯʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʙʝʟʧʝʯʠʪʴ ʝʤʦʮʽʡʥʠʡ ʪʘ ʧʽʟʥʘʚʘʣʴʥʠʡ ʜʦʩʚʽʜ ʫʯʥʷ, 

ʩʧʨʠʷʪʠʤʝ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ ʥʘʚʯʘʥʥʽ, ʥʘʜʘʩʪʴ ʢʦʨʝʢʪʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʫʩʪʘʥʦʚʢʫ ʫ 

ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ, ʪʘ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʪʚʦʨʠʪʴ ʥʦʚʽ ʩʧʦʩʦʙʠ ʧʦʜʘʥʥʷ 

ʨʝʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 

ʆʪʞʝ, ʽʤʝʨʩʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʚ ʦʩʚʽʪʽ ʡ ʟʜʽʡʩʥʠʪʠ ʨʝʚʦʣʶʮʽʶ ʚ ʥʘʚʯʘʥʥʽ ʰʢʦʣʷʨʽʚ. ɺʯʠʪʝʣʽ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʫ ʡ ʜʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʫʯʥʽʚ ʟ 

ʨʽʟʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʚ ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ [1]. ʋ ʮʠʬʨʦʚʫ ʝʧʦʭʫ ʩʫʯʘʩʥʽ ʜʽʪʠ 

ʤʘʶʪʴ ʙʝʟʣʽʯ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʘ ʥʘʚʯʘʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ VR/AR 

ʪʝʭʥʦʣʦʛʽʡ ʫʯʥʽ ʤʦʞʫʪʴ ʧʦʣʽʪʘʪʠ ʚ ʢʦʩʤʦʩʽ, ʧʦʜʠʚʠʪʠʩʷ ʥʘ ʩʧʨʘʚʞʥʴʦʛʦ ʜʠʥʦʟʘʚʨʘ 

ʪʘ ʧʨʦʚʝʩʪʠ ʭʽʤʽʯʥʽ ʜʦʩʣʽʜʠ ʷʢ ʩʧʨʘʚʞʥʽ ʥʘʫʢʦʚʮʽ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʉʦʥʷʯʥʦʾ 

ʩʠʩʪʝʤʠ, ʟʤʦʞʫʪʴ ʥʝ ʧʨʦʩʪʦ ʨʦʟʛʣʷʜʘʪʠ ʥʫʜʥʽ ʤʘʣʶʥʢʠ ʚ ʧʽʜʨʫʯʥʠʢʫ, ʘ ʧʦ-

ʩʧʨʘʚʞʥʴʦʤʫ ʟʘʥʫʨʠʪʠʩʷ ʫ ʢʦʩʤʽʯʥʠʡ ʧʨʦʩʪʽʨ ʟʘʚʜʷʢʠ ʰʦʣʦʤʫ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ [5]. ʊʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʘʶʪʴ ʫʯʥʷʤ 

ʤʦʞʣʠʚʽʩʪʴ, ʛʣʠʙʰʝ ʚʠʚʯʘʪʠ ʧʨʝʜʤʝʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʩʚʽʪʦʚʠʭ ʧʦʜʽʡ, ʙʨʘʪʠ 

ʫʯʘʩʪʴ ʚ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʝʢʩʧʝʜʠʮʽʷʭ ʽ ʙʘʛʘʪʦ ʽʥʰʦʛʦ, ʘ ʛʦʣʦʚʥʝ ï ʫ ʨʦʟʚʘʞʘʣʴʥʽʡ 

ʬʦʨʤʽ AR ̔ VR ʜʘʶʪʴ ʟʤʦʛʫ ʥʘʙʫʪʠ ʜʦʩʚʽʜʫ, ʜʦ ʷʢʦʛʦ ʫʯʥʽ ʟʘʟʚʠʯʘʡ ʥʝ ʤʘʶʪʴ 

ʜʦʩʪʫʧʫ. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 

78 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. çImmersive technologies in educationè: the collection of materials of the ɯ Scientific and Practical 

Conference with International Participation. ʉompilers: N. V. Soroko, O. P. Pinchuk, S. H. Lytvynova. Kyiv : 

Institute of Information Technologies and Learning Tools of NAES of Ukraine, 2021. 169 p. 

2. ɹʘʨʥʘ ʆ. ɺ., ɻʨʦʜ ɯʥ. ʄ. ɼʠʜʘʢʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʬʫʥʢʮʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʧʦʰʫʢʫ 

Google ʥʘ ʫʨʦʢʘʭ ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ. ʇʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ, ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʫ ʢʦʥʪʝʢʩʪʽ ʚʠʤʦʛ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ: ʄʘʪʝʨʽʘʣʠ ɯɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. 20 ʪʨʘʚʥʷ 2021 ʨ., ʤ. ʊʝʨʥʦʧʽʣʴ. C. 307ï311. 

3. ʂʣʠʤʥʶʢ ɺ. ɭ. ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʇʦʚʽʪʨʷʥʠʭ ʉʠʣ. 2018.  ̄2. C. 207ï212. 

4. ʄʦʨʟʝ ʅ. ɺ. ɯʥʬʦʨʤʘʪʠʢʘ (ʨʽʚʝʥʴ ʩʪʘʥʜʘʨʪʫ): ʧʽʜʨʫʯ. ʜʣʷ 10(11) ʢʣ. ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ / ʅ. ɺ. ʄʦʨʟʝ, ʆ. ɺ. ɹʘʨʥʘ. ʂʠʾʚ : ʋʆɺʎ çʆʨʽʦʥè, 2019. 240 ʩ. 

5. ʊʨʘʯ ʖ. ɺ. VR-ʪʝʭʥʦʣʦʛʽʾ ʷʢ ʤʝʪʦʜ ʽ ʟʘʩʽʙ ʥʘʚʯʘʥʥʷ. ʆʩʚʽʪʦʣʦʛʽʯʥʠʡ ʜʠʩʢʫʨʩ. 2017.  ̄3/4. 

C. 309ï322. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯɻʈʆɺʀʍ ʊɽʍʅʆʃʆɻɯʁ ʋ ʆʉɺɯʊʅʔʆʄʋ ʇʈʆʎɽʉɯ 

ɻʘʙʨʫʩʻʚ ɺʘʣʝʨʽʡ ʖʨʽʡʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

gabrusev@fizmat.tnpu.edu.ua 

ɿʘʨʠʮʴʢʘ ʆʣʴʛʘ ʈʦʤʘʥʽʚʥʘ 
cʪʫʜʝʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

z.olja.romaniwna@gmail.com 

ʗʚʠʱʝ ̔ ʛʦʨ ʧʨʦʪʷʛʦʤ ʚʩʽʻʾ ʽʩʪʦʨʽʾ ʣʶʜʩʪʚʘ ʧʨʠʚʘʙʣʶʚʘʣʦ ʫʚʘʛʫ ʚʽʜʦʤʠʭ 

ʤʠʩʣʠʪʝʣʽʚ, ʬʽʣʦʩʦʬʽʚ, ʩʦʮʽʦʣʦʛʽʚ, ʧʩʠʭʦʣʦʛʽʚ, ʧʝʜʘʛʦʛʽʚ. ɿʨʝʰʪʦʶ, ʟʨʦʟʫʤʽʣʦ, ʽʛʨʠ 

ī ʥʘʡʩʪʘʨʽʰʠʡ ʽ ʥʘʡʜʦʩʪʫʧʥʽʰʠʡ ʥʘʚʯʘʣʴʥʠʡ ʤʝʪʦʜ. 

ʇʦʧʠʪ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʨʦʩʪʘʻ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ. 

ʇʝʨʝʥʘʩʠʯʝʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʻʶ ʩʫʯʘʩʥʠʭ ʰʢʦʣʷʨʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʮʽʣʦʤʫ ʩʚʽʪʽ, ʚ 

ʋʢʨʘʾʥʽ ī ʥʝ ʚʠʥʷʪʦʢ. ʊʝʣʝʙʘʯʝʥʥʷ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʷʢʽ ʤʽʩʪʪ̫ʴ ʙʘʛʘʪʦ 

ʽʥʬʦʨʤʘʮʽʾ, ʚʧʣʠʚʘʶʪ ɹʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ. ʐʢʦʣʘ ʧʦʪʨʝʙʫʻ ʚʣʘʩʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ɦ ʦʜʦ ʨʦʟʚʠʪʢʫ ʽʥʽʮʽʘʪʠʚʠ, ʪʚʦʨʯʦʩʪʽ, ʟʜʽʙʥʦʩʪʝʡ ʜʦ 

ʩʘʤʦʦʩʚʽʪʠ, ʦʮʽʥʢʠ ʪʘ ʚʠʙʦʨʫ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʋʥʽʢʘʣʴʥʽʩʪʴ ʛʨʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʟʨʦʙʠʪʠ ʾʾ ʚʝʩʝʣʦʶ ʪʘ 

ʟʘʭʦʧʣʶʶʯʦʶ, ʘʣʝ ʡ ʧʦʢʨʘʱʫʻ ʧʘʤô̫ ʪʴ, ʫʷʚʫ ʽ ʘʢʪʠʚʽʟʫʻ ʚʩʽ ʨʦʟʫʤʦʚʽ ʜʠʪʷʯʽ 

ʧʨʦʮʝʩʠ. ɯʛʨʠ ʧʦʣʝʛʰʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʥʴ ʫ ʥʦʚʠʭ ʩʠʪʫʘʮʽʷʭ, ʪʠʤ ʩʘʤʠʤ 

ʟʘʭʦʧʣʶʶʪʴ ʩʪʫʜʝʥʪʽʚ ʯʝʨʝʟ ʧʨʘʢʪʠʢʫ, ʷʢʘ ʧʨʠʥʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʘ ʽʥʪʝʨʝʩ ʫ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ɯʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ī ʮʝ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ, ʷʢʘ ʩʧʨʠʷʻ 

ʧʨʘʢʪʠʯʥʦʩʪʽ. 

ʋʯʝʥʠʤʠ ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ ʪʘʢʽ, ʱʦ: çʟʘʩʥʦʚʘʥʽ ʥʘ 

ʛʨʫʧʦʚʦʤʫ, ʢʦʣʝʢʪʠʚʥʦʤʫ ʚʠʨʽʰʝʥʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʦʨʛʘʥʽʯʥʦʤʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʚʢʣʶʯʝʥʥʽ ʚ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴè, ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʟʘʻʤʦʜʽʾ ʚ ʩʠʩʪʝʤʽ çʩʪʫʜʝʥʪ ī ʚʠʢʣʘʜʘʯ ʚʠʱʦʾ ʰʢʦʣʠè ʫ ʬʦʨʤʽ çʝʬʝʢʪʠʚʥʦʾ, 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʬʦʨʤʠ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʙʝʟʧʦʩʝʨʝʜʥʦʩʪʽ ʡ 

ʮʽʢʘʚʦʩʪʽ [1, ʩ. 18ï19], ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʾ ʻ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦ-
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ʟʥʘʯʫʱʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ; çʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʶ 

ʩʧʨʷʤʦʚʘʥʽʩʪʶè (ʇ. ʑʝʨʙʘʥʴ) [4, ʩ. 289]; çʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʽ, ʚʠʨʽʟʥʷʶʪʴʩʷ 

ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ, ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʛʦ 

ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ ʪʘ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʾ ʯʝʨʝʟ 

ʽʛʨʦʚʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷéʰʣʷʭʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʽ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ 

ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ, ʨʝʘʣʽʟʘʮʽʾ ʾʾ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡé, 

ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ, ʧʨʠʡʦʤʽʚ ʽ ʟʘʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʬʦʨʤʽ 

ʜʠʜʘʢʪʠʯʥʠʭ ʽʛʦʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʘʢʪʠʚʥʦʶ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʶ 

ʩʧʨʷʤʦʚʘʥʽʩʪʶè (ʄ. ʄʘʨʢʦ) [2, ʩ. 40], ʩʧʨʠʷʻ ʨʦʟʢʨʠʪʪʶ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʤʘʡʙʫʪʥʽʭ ʚʠʭʦʚʘʪʝʣʽʚ ʟʘʢʣʘʜʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ [3]. ɯʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʥʘ ʜʫʤʢʫ 

ʄ. ʄʘʨʢʦ, ʚʠʩʪʫʧʘʶʪʴ çʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤè, ̫ʢʠʡ ʩʧʨʠʷʻ:  

¶ çʪʨʘʥʩʣʷʮʽʾè ʨʘʥʽʰʝ ʥʘʙʫʪʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ ʾʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ 

ʩʠʩʪʝʤʫ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ;  

¶ çʘʥʘʣʽʟʫ ʤʦʜʝʣʝʡ ʨʝʘʣʴʥʦʩʪʽ ʥʘ ʟʨʘʟʢʘʭ ʧʨʦʬʝʩʽʡʥʠʭ ʜʽʡ ʟ ʨʽʟʥʠʭ 

ʨʦʣʴʦʚʠʭ ʡ ʦʩʦʙʠʩʪʽʩʥʠʭ ʧʦʟʠʮʽʡè; 

¶ ʪʘ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [2, ʩ. 40]. 

ʅʘ ʜʫʤʢʫ ʥʘʫʢʦʚʮʽʚ (ʅ. ɻʦʣʦʚʢʦ, ʅ. ʂʽʰ), ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʨʦʚʦ-

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʠʡʦʤʽʚ ʫ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʩʫʧʨʦʚʦʜʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʧʨʦʧʦʥʫʻ ʚʯʠʪʝʣʷʤ 

ʚʠʱʦʾ ʰʢʦʣʠ ʤʦʞʣʠʚʽʩʪʴ:  

¶ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʙʫʪʪʷ ʥʦʚʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʾʭ ʨʦʟʚô̫ ʟʘʥʥʷ;  

¶ ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ;  

¶ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʥʽʩʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʤʘʡʙʫʪʥʶ ʧʨʦʬʝʩʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ;  

¶ ʢʦʨʠʛʫʚʘʥʥʷ ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʦʮʽʥʶʚʘʥʥʷ/ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ, 

ʢʦʥʪʨʦʣʶ/ʩʘʤʦʢʦʥʪʨʦʣʶ.  

ɼʦʧʦʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ çʘʢʪʠʚʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʜʽʻʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʩʬʝʨʠ, ʧʦʩʠʣʝʥʥʷ ʝʤʦʮʽʡʥʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʟʥʷʪʪʶ 

ʚʪʦʤʠ, ʧʝʨʝʚʘʥʪʘʞʝʥʥʷè (ʅ. ɻʦʣʦʚʢʦ) [1, ʩ. 17ï19]; çʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʶ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ 

ʢʦʤʧʝʪʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʟʘʩʚʦʻʥʥʶ ʥʠʤʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʦʚʣʝʥʥʻʚʠʭ 

ʤʦʜʝʣʝʡ ʩʧʽʣʢʫʚʘʥʥʷè; çʩʪʚʦʨʶʶʪʴ ʪʨʠʚʘʣʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʩʘʤʦʨʦʟʚʠʪʢʫ ʪʘ 

ʨʦʟʢʨʠʪʪʽ ʣʶʜʩʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ; ʟʥʠʞʫʶʪʴ ʪʨʠʚʦʞʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʛʨʠ; 

ʤʦʜʝʣʶʶʪʴ ʩʢʣʘʜʥʽ ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ; ʩʧʨʠʷʶʪʴ ʟʤʽʥʽ ʞʠʪʪʻʚʠʭ ʫʩʪʘʥʦʚʦʢ ʪʦʱʦè 

(ʄ. ʄʘʨʢʦ) [2, ʩ. 38ï40]. 

ʉʪʨʫʢʪʫʨʘ ʛʨʠ ʷʢ ʜʽʷʣʴʥʦʩʪʽ ʤʽʩʪʠʪʴ ʮʽʣʽ, ʧʣʘʥʫʚʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʶ ʤʝʪʠ, ʘ 

ʪʘʢʦʞ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ, ʚ ʷʢʠʭ ʦʩʦʙʠʩʪʽʩʪʴ ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʫʻ ʩʝʙʝ ʷʢ ʩʫʙô̒ ʢʪ. 

ʄʦʪʠʚʘʮʽʷ ̔ʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʾʾ ʜʦʙʨʦʚʽʣʴʥʽʩʪʶ, ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʚʠʙʦʨʫ ʡ ʝʣʝʤʝʥʪʘʤʠ ʟʤʘʛʘʥʥʷ, ʟʘʜʦʚʦʣʝʥʥʷʤ ʧʦʪʨʝʙʠ ʚ ʩʘʤʦʩʪʚʝʨʜʞʝʥʥʽ, 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ [2, ʩ. 51]. 

ʉʪʨʫʢʪʫʨʘ ʛʨʠ ʷʢ ʧʨʦʮʝʩ ʪʘʢʦʞ ʦʭʦʧʣʶʻ: 

ʘ) ʨʦʣʽ, ʚʟʷʪʽ ʥʘ ʩʝʙʝ ʛʨʘʚʮʷʤʠ; 

ʙ) ʽʛʨʦʚʽ ʜʽʾ ʷʢ ʟʘʩʽʙ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʨʦʣʝʡ; 

ʚ) ʽʛʨʦʚʝ ʚʞʠʚʘʥʥʷ ʧʨʝʜʤʝʪʽʚ, ʪʦʙʪʦ ʟʘʤʽʱʝʥʥʷ ʨʝʘʣʴʥʠʭ ʨʝʯʝʡ ʽʛʨʦʚʠʤʠ; 
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ʛ) ʨʝʘʣʴʥʽ ʩʪʦʩʫʥʢʠ ʤʽʞ ʛʨʘʚʮʷʤʠ; 

ʜ) ʩʶʞʝʪ (ʟʤʽʩʪ) ï ʩʬʝʨʘ ʜʽʡʩʥʦʩʪʽ, ʫʤʦʚʥʦ ʚʽʜʪʚʦʨʝʥʘ ʚ ʛʨʽ [6, ʩ. 52].  

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʛʨʠ 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʟʘʩʦʙʫ ʚʠʭʦʚʘʥʥʷ ʽ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʙʫʜʝ ʝʬʝʢʪʠʚʥʠʤ, ʷʢʱʦ 

ʙʫʜʫʪʴ ʜʦʪʨʠʤʘʥʽ ʪʘʢʽ ʧʝʜʘʛʦʛʽʯʥʽ ʫʤʦʚʠ: 

¶  ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

¶  ʚʠʙʽʨ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʪʝʡ ʪʘ 

ʤʝʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

¶ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʫʨʦʢʘʭ. 

ʆʪʞʝ, ʤʠ ʙʘʯʠʤʦ ʧʝʨʩʧʝʢʪʠʚʫ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʦʢʘʟʫ, ʜʝʤʦʥʩʪʨʘʮʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʧʩʠʭʦʣʦʛʽʾ ʪʘ ʧʝʜʘʛʦʛʽʮʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦ-ʤʝʪʦʜʠʯʥʠʭ 

ʦʨʽʻʥʪʘʮʽʡ ʪʘ ʨʦʟʚʠʪʢʫ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ. ʄʝʪʦʜʠʢʘ ʨʦʟʚʠʪʢʫ 

ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʩʚʽʜʯʠʣʘ ʧʦʟʠʪʠʚʥʽ 

ʟʤʽʥʠ: ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ, 

ʬʦʨʤʫʚʘʥʥʷ ʩʘʤʦʦʮʽʥʢʠ ʪʘ ʚʟʘʻʤʦʦʮʽʥʢʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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gevkoiv@tnpu.edu.ua 

ʄʘʩʣʷʥʦʚ ʄʠʢʦʣʘ ɸʣʝʚʪʠʥʦʚʠʯ 
ʤʘʛʽʩʪʨʘʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ  ʇʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ (ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

nikalaymaslianov@gmail.com 

ʋ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ ʚʠʢʣʘʜʘʯʽ ʪʘ ʫʯʥʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʨʽʟʥʠʭ ʤʽʩʮʷʭ 

ʘʙʦ ʚʠʢʣʘʜʘʥʥʷ ʡ ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʽʟʥʠʡ ʯʘʩ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʦʥʦ 

ʟʥʘʯʥʦ ʧʦʢʨʘʱʝʥʝ ʟʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʥʝ ʩʣʽʜ 

ʦʪʦʪʦʞʥʶʚʘʪʠ ʟ ʮʽʣʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʘʙʦ ʘʩʦʮʽʶʚʘʪʠ ʚʠʢʣʶʯʥʦ ʟ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ 

ʧʦʜʘʯʽ ʟʥʘʥʴ ʜʣʷ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ. ʉʫʪʴ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʚʦʥʦ ʧʦʩʠʣʶʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʩʘʤʦʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʢʫʨʩʫ ʪʘ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ.  

ʉʫʯʘʩʥʽʩʪʴ ï ʜʦʩʠʪʴ ʥʝ ʩʪʘʙʽʣʴʥʘ ʪʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʘ, ʪʦʤʫ ʨʦʟʚʠʪʦʢ ʩʘʤʝ 

ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʥʘʚʯʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤ ʫ ʩʴʦʛʦʜʝʥʥʽ. ɸʜʞʝ ʤʝʨʝʞʘ ʥ̔ʪʝʨʥʝʪ 

ʜʦʟʚʦʣʷʻ ʥʘʚʯʘʪʠʩʷ ʪʘ ʢʦʤʫʥʽʢʫʚʘʪʠ ʫ ʦʩʚʽʪʥʽʡ ʩʬʝʨʽ, ʫ ʙʫʜʴ ʷʢʽʡ ʩʠʪʫʘʮʽʾ ʪʘ ʙʫʜʴ 

ʷʢʦʛʦ ʤʽʩʮʷ. ɿʚʽʩʥʦ, ʩʪʘʨʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʚʽʜʢʠʜʘʪʠ ʥʝ ʚʘʨʪʦ, ʘʣʝ ʦʙô̒ ʜʥʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʜʦʜʘʜʫʪʴ ʫʩʧʽʭʫ ʫ ʨʦʙʦʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʙʘʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ.  

ʈʦʙʦʪʘ ʪʘ ʥʘʚʯʘʥʥʷ, ʩʴʦʛʦʜʥʽ ʮʽ ʜʚʘ ʩʣʦʚʘ ʩʪʘʣʠ ʧʦʜʽʙʥʠʤʠ. ɿ ʧʣʠʥʦʤ ʯʘʩʫ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʟʤʝʥʰʫʻ ʢʦʝʬʽʮʽʻʥʪ ʩʚʦʻʾ ʢʦʨʠʩʥʦʩʪʽ, ʘʜʞʝ ʩʚʽʪ 

ʧʨʦʛʨʝʩʫʻ i ʦʥʦʚʣʶʻʪʴʩʷ, ʪʦʤʫ ʚʘʞʣʠʚʦ ʧʦʩʪʽʡʥʦ ʥʘʚʯʘʪʠʩʷ ʪʘ ʡʪʠ ʚ ʥʦʛʫ ʟ 

ʩʫʯʘʩʥʠʤʠ ʥʦʚʦʚʚʝʜʝʥʥʷʤʠ. 

ʆʜʥʽʻʶ ʟ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʭ ʧʝʨʝʚʘʛ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʻ ʪʝ, ʱʦ ʚʦʥʠ 

ʟʤʝʥʰʫʶʪʴ ʚʽʜʩʪʘʥʴ ʷʢ ʫ ʧʨʦʩʪʦʨʽ, ʪʘʢ ʽ ʚ ʯʘʩʽ. ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʙʽʟʥʝʩ-ʰʢʦʣʘʭ ʘʙʦ ̔ʥ ʠhʭ ʨʦʙʦʯʠʭ 

ʫʩʪʘʥʦʚʘʭ ʜʣʷ ʰʚʠʜʢʦʾ ʪʘ ʷʢʽʩʥʦʾ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 

ʪʨʘʥʩʣʶʚʘʥʥʷ ʥʘʦʯʥʠʭ ʜʝʪʘʣʝʡ ʫ online-ʨʝʞʠʤʽ. 
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ʆʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʽʥʪʝʨʘʢʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ ʚ 

ʢʫʨʩʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ɦ ʦ ʥʘʜʘ ̒ʫʯʥʷʤ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ, ʘ 

ʪʘʢʦʞ ʧʦʩʪʽʡʥʘ ʢʦʥʩʫʣʴʪʘʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʟʚʦʣʷʻ 

ʥʘʚʯʘʪʠʩʷ ʥʘ ʚʽʜʩʪʘʥʽ, ʪʘ ʩʧʽʣʢʫʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ ʽʟ ʥʘʫʢʦʚʮʷʤʠ, ʥʘʚʽʪʴ, ʟ ʽʥʰʠʭ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʪʘ ʢʨʘʾʥ. ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʥʘʚʯʘʪʠʩʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʧʦ ʚʩʴʦʤʫ 

ʩʚʽʪʫ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ ʧʦʜʦʨʦʞʫʚʘʪʠ ʟʘ ʙʘʞʘʥʦʶ ʧʨʦʛʨʘʤʦʶ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʽʜʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʘʤ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʽʥʘʢʰʝ ʥʝ 

ʟʤʦʛʣʠ ʙ ʥʘʚʯʘʪʠʩʷ ʯʝʨʝʟ ʚʽʜʩʪʘʥʴ, ʬʽʥʘʥʩʠ ʯʠ ʽʥʰʽ ʦʙʩʪʘʚʠʥʠ. 

ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠʢʫ ʨʦʣʴ ʫ ʧʨʦʚʝʜʝʥʥʽ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɿʘʨʘʟ ʘʢʪʫʘʣʴʥʦʶ ̒  ʚʩʝʙʽʯʥʘ ʩʧʽʚʧʨʘʮʷ ʚʠʢʣʘʜʘʯʘ ʟʽ 

ʩʪʫʜʝʥʪʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʤʝʨʝʞ. ɭ ʙʝʟʣʽʯ ʨʝʩʫʨʩʽʚ, 

ʷʢʠʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʫʯʥʽ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ, ʮʝ ʨʽʟʥʽ ʙʣʦʛʠ ʪʘ ʬʦʨʫʤʠ, ʯʘʪʠ, 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʣʘʪʬʦʨʤʠ, ʥʘʫʢʦʚʽ ʩʘʡʪʠ ʪʘ ʙʣʦʛʠ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʝʣʝʢʪʨʦʥʥʽ 

ʯʘʪʠ. ʊʘʢʦʞ ʫ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ ʘʢʪʠʚʥʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʢʣʘʩʥʠʤʠ ʢʽʤʥʘʪʘʤʠ. 

ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʢʫʨʩʫ ʫʯʝʥʴ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʪʘʚʠʪʠ ʚʯʠʪʝʣʶ ʙʫʜʴ-ʷʢʽ 

ʟʘʧʠʪʘʥʥʷ ʪʘ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʴ [3]. 

ʉʫʯʘʩʥʝ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʙʫʜʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʷʢ: 

- ʇʦʜʽʣ ʽʥʬʦʨʤʘʮʽʾ ʚ ʫʨʦʮʽ, ʱʦʙ ʟʨʦʙʠʪʠ ʾʾ ʣʝʛʢʦ ʟʘʩʚʦʶʚʘʥʦʶ; 

- ʉʪʚʦʨʝʥʥʷ ʚʠʙʦʨʫ ʪʘ ʛʦʣʦʩʫ ʫʯʥʷ; 

- ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʩʚʦʻʯʘʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʢʦʤʝʥʪʫʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ; 

- ʅʘʦʯʥʽʩʪʴ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʜʦʩʪʫʧ ʜʦ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʧʦʰʫʢʫ; 

- ɼʦʜʘʪʢʦʚʠʡ ʯʘʩ ʜʣʷ ʨʦʟʜʫʤʽʚ ʪʘ ʧʽʜʛʦʪʦʚʢʠ [2]. 

ʏʘʩʪʦ ʚʯʠʪʝʣʽ ʩʪʠʢʘʶʪʴʩʷ ʽʟ ʧʨʦʙʣʝʤʦʶ ʫʚʘʛʠ ʫʯʥʽʚ, ʷʢʫ ʥʘʤʘʛʘʶʪʴʩʷ 

ʟʦʩʝʨʝʜʠʪʠ ʥʘ ʫʨʦʢʘʭ ʫ ʢʣʘʩʽ. ʉʪʚʦʨʠʪʠ ʟʘʛʘʣʴʥʠʡ, ʩʧʽʣʴʥʠʡ ʜʦʩʚʽʜ ʧʝʨʝʛʣʷʜʫ 

ʟʘʟʚʠʯʘʡ ʥʝʤʦʞʣʠʚʦ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʴʦʛʦ, ʨʦʟʰʠʨʝʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʥʘ ʧʣʘʪʬʦʨʤʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʭʦʩʪʫ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝ, ʱʦ ʙʘʯʠʪʴ ʫʯʝʥʴ, 

ʟʦʢʨʝʤʘ ʧʦʢʘʟ ʚʽʜʝʦ, ʩʣʘʡʜʽʚ ʪʘ ʯʘʪʫ. ʉʧʽʣʴʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʜʦʩʚʽʜ ʜʣʷ ʚʩʽʭ ʫʯʥʽʚ 

ʤʽʥʽʤʽʟʫʻ ʚʽʜʚʦʣʽʢʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʥʘ ʟʤʽʩʪʽ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ 

ʟʙʝʨʝʛʪʠ [1]. 

ɺʠʭʦʜʦʤ ʩʪʘʣʘ ʜʠʩʪʘʥʮʽʡʥʘ ʦʩʚʽʪʘ i ʜʣ ̫̔ ʩʥʫʶʯʦʾ ʧʦʪʨʝʙʠ ʚʯʠʪʠʩʷ ʪʘ ʜʦʣʘʪʠ 

ʦʙʤʝʞʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. ʅʘ ʚʽʜʩʪʘʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʽʟʠʯʥʝ 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʫʯʥʽʚ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʫ ʚʣʘʩʥʦʤʫ ʪʝʤʧʽ ʪʘ ʚ ʟʨʫʯʥʠʡ ʯʘʩ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ i ʩʧʽʣʢʫʚʘʥʥʷ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʩʭ̔ ʣʶʜʝʡ, ʷʢʽ ʤʘʶʪʴ ʧʦʪʨʝʙʫ ʪʘ ʙʘʞʘʥʥʷ ʥʘʙʫʚʘʪʠ ʟʥʘʥʥʷ ʪʘ 

ʥʘʚʠʯʢʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ [4]. 

ɹʽʣʴʰ ʟʘ ʚʩʝ, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʟʘʦʯʥʦʾ ʬʦʨʤʠ 

ʥʘʚʯʘʥʥʷ, i ʟʘʦʜʥʦ ʧʦʟʙʘʚʠʪʴ ʾ ʾ ʥʝʜʦʣʽʢʽʚ (ʧʝʨʝʨʠʚʯʘʩʪʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʙʽʙʣʽʦʪʝʯʥʠʭ 

ʬʦʥʜʽʚ). ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʝ ʜʣʷ ʪʠʭ, ʭʪʦ ʥʝ ʤʦʞʝ 

ʚʽʜʚʽʜʫʚʘʪʠ ʧʨʦʛʨʘʤʠ ʯʝʨʝʟ ʧʨʦʙʣʝʤʠ ʟʽ ʟʜʦʨʦʚô̫ ʤ, ʩʝʨʡʦʟʥʽ ʩʦʮʽʘʣʴʥʽ 

ʟʘʥʝʧʦʢʦʻʥʥʷ, ʥʘʧʨʫʞʝʥʠʡ ʛʨʘʬʽʢ ʨʦʙʦʪʠ ʘʙʦ ʚʠʤʦʛʠ ʙʘʪʴʢʽʚʩʪʚʘ, ʘʙʦ ʙʫʜʴ-ʷʢʽ 

ʽʥʰʽ ʩʠʪʫʘʮʽʾ, ʷʢʽ ʟʤʫʰʫʶʪʴ ʙʫʪʠ ʦʙʤʝʞʝʥʠʤʠ ʚʜʦʤʘ. 
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ʆʪʦʞ, ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʤʦʞʝ ʽ ʧʦʚʠʥʥʘ ʟʘʡʥʷʪʠ ʩʚʦʻ ʤʽʩʮʝ ʚ 
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ɯʥʪʝʨʥʝʪ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʥʝʩʫʪʴ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʦʩʚʽʪʠ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʝʨʝʭʦʜʽ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʦʩʚʽʪʠ ʜʦ ʨʦʟʫʤʥʦʾ ʦʩʚʽʪʠ. 

SMART-ʦʩʚʽʪʘ ð ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʩʝʛʤʝʥʪʽʚ, ʱʦ ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ 

ʨʦʟʫʤʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʄʝʪʦ  ʁʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ SMART-ʦʩʚʽʪʠ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ [2]. 

ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʪʴ ʟʤʽʥʠʪʠ ʪʨʘʜʠʮʽʡʥʫ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ ʥʘ ʨʦʟʫʤʥʫ ʩʠʩʪʝʤʫ 

ʦʩʚʽʪʠ [1,3].  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʦʩʚʽʪʽ ʚʽʜʙʫʚʩʷ ʨʷʜ ʪʨʘʥʩʬʦʨʤʘʮʽʡ. ʊʝʭʥʦʣʦʛʽʾ 

ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʫʜʝʥʪʘʤ ʟʜʦʙʫʚʘʪʠ ʦʩʚʽʪʫ ʟ ʣʝʛʢʽʩʪʶ ʪʘ ʢʦʤʬʦʨʪʦʤ. ɿʘʚʜʷʢʠ ʥʦʚʠʤ 

ʪʝʭʥʦʣʦʛʽʷʤ ʚʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʣʝʛʢʦ ʽ ʟ ʙʽʣʴʰʦʶ ʪʦʯʥʽʩʪʶ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʚʦʾ 

ʨʦʟʫʤʥʽ ʤʝʪʦʜʠʢʠ ʟʘʥʷʪʴ. ʂʨʽʤ ʪʦʛʦ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʣʘʥʰʝʪʠ, ʩʤʘʨʪʬʦʥʠ ʪʘ 

ʥʦʫʪʙʫʢʠ ʜʣʷ ʥʘʚʯʘʥʥʷ. 

ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ ʩʪʘʣʦ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

ʉʴʦʛʦʜʥʽ ʫʷʚʘ, ʽʥʥʦʚʘʮʽʾ, ʥʘʪʭʥʝʥʥʷ, ʚʟʘʻʤʦʜʽʷ, ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ð 

ʮʝ ʥʦʚʘ ʧʘʨʘʜʠʛʤʘ ʚ ʦʩʚʽʪ.̔  
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ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʚʠʦʢʨʝʤʣʝʥʦ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʮʠʬʨʦʚʦʾ ʦʩʚʽʪʠ, 

ʟʦʢʨʝʤʘ: ʩʦʮʽʘʣʴʥʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ, ʟʤʽʰʘʥʽ, ʽʥʪʝʨʘʢʪʠʚʥʽ, ʟʘʥʫʨʝʥʽ, ʘʜʘʧʪʠʚʥʽ, 

ʙʝʟʧʝʨʝʨʚʥʽ. 

ɸʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ. ɸʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʚ ʩʚʦʾʡ ʦʩʥʦʚʥʽʡ ʬʦʨʤʽ ð ʮʝ 

ʥʘʚʯʘʥʥʷ, ʷʢʝ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʪʦʛʦ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ. ʎʝ ʜʘʻ ʮʠʬʨʦʚʽʡ ʝʢʦʩʠʩʪʝʤʽ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʧʨʝʜʩʪʘʚʠʪʠ ʾʭ ʫ ʧʦʪʨʽʙʥʠʡ ʯʘʩ 

ʧʦʪʨʽʙʥʽʡ ʣʶʜʠʥʽ. ɺʦʥʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʟʙʦʨʫ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ, ʘʥʘʣʽʟʽ ʧʦʚʝʜʽʥʢʠ ʩʪʫʜʝʥʪʽʚ, ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʾʭ ʢʦʨʠʛʫʚʘʥʥʽ, ʷʢʱʦ 

ʥʝʦʙʭʽʜʥʦ, ʩʢʣʘʜʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. 

ɿʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ. ʂʦʥʮʝʧʮʽʷ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ. ɺʦʥʦ ʤʘʻ ʧʝʨʝʚʘʛʫ ʫ ʧʦʻʜʥʘʥʥʽ ʨʽʟʥʠʭ 

ʧʽʜʭʦʜʽʚ ʪʘ ʚʠʜʽʚ ʟʘʚʜʘʥʴ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʥʥʷ. ʋ ʮʴʦʤʫ ʥʘʚʯʘʥʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʫ ʪʨʘʻʢʪʦʨʽʶ, ʜʦʩʪʘʚʣʷʶʯʠ ʢʦʥʪʝʥʪ ʥʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽʡ ʪʘ 

ʣʦʢʘʣʽʟʦʚʘʥʽʡ ʦʩʥʦʚʽ. 

ɿʘʥʫʨʝʥʝ ʥʘʚʯʘʥʥʷ. ɿʘʚʜʷʢʠ ʮʠʬʨʦʚʠʤ ʽʥʥʦʚʘʮʽʷʤ ʩʪʫʜʝʥʪ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʫ 

ʨʝʘʣʴʥʽʡ ʞʠʪʪʻʚʽʡ ʩʠʪʫʘʮʽʾ, ʤʦʞʝ ʥʘʚʯʘʪʠʩʴ ʧʝʚʥʠʤ ʥʘʚʠʯʢʘʤ ʯʠ ʪʝʭʥʽʢʘʤ, 

ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʫ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ɯʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ. ɺʟʘʻʤʦʜʽʷ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʦʾ ʬʦʨʤʠ 

ʥʘʚʯʘʥʥʷ ð ̔ ʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʊʘʢʝ ʥʘʚʯʘʥʥʷ ʻ ʛʥʫʯʢʠʤ ʪʘ ʘʜʘʧʪʦʚʘʥʠʤ ʜʦ 

ʩʠʪʫʘʮʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟ ʙʦʢʫ ʧʝʜʘʛʦʛʽʚ. 

ʉʦʮʽʘʣʴʥʝ ʥʘʚʯʘʥʥʷ. ʉʦʮʽʘʣʴʥʝ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʩʪʚʦʨʶʚʘʪʠ 

ʚʝʩʝʣʽ ʥʘʚʯʘʣʴʥʽ ʽʛʨʠ ʪʘ ʚʽʢʪʦʨʠʥʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʚʽʨʠʪʠ ʨʽʚʝʥ ɹʩʚʦʾʭ ʟʥʘʥ ɹ

ʪʘ ʧʦʧʨʦʩʠʪʠ ʫ ʚʽʜʧʦʚʽʜʴ ʜʦʧʦʤʦʛʠ.  

ʊʨʘʜʠʮʽʡʥʽ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʙʘʛʘʪʴʤʘ ʧʨʦʙʣʝʤʘʤʠ, ʱʦ ʩʪʘʚʠʪʴ 

ʧʽʜ ʟʘʛʨʦʟʫ ʷʢʽʩʪʴ ʦʩʚʽʪʠ. ʊʦʤʫ ʥʘʩʪʘʚ ʯʘʩ ʧʦʜʫʤʘʪʠ ʧʨʦ ʙʽʣʴʰ ʙʝʟʧʝʯʥʫ ʪʘ ʛʥʫʯʢʫ 

ʩʠʩʪʝʤʫ, ʷʢʘ ʤʦʞʝ ʟʘʧʦʙʽʛʪʠ ʧʨʦʙʣʝʤʘʤ ʫ ʤʘʡʙʫʪʥʽʡ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ SMART-

ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʪʘ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʜʦʧʦʤʦʛʠ ʫ ʥʘʚʯʘʥʥʽ ʪʘ ʜʣʷ 

ʥʘʚʯʘʥʥ.̫ ʊʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʟʘʩʦʙʘʤʠ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʟʘʧʠʪʽʚ, ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ 

ʩʧʽʚʧʨʘʮʽ, ʢʦʥʩʪʨʫʶʚʘʥʥ ̫ʪʘ ʦʮʽʥʶʚʘʥʥ.̫ SMART-ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʥʫʯʢʦʩʪʽ ʚ ʨʝʞʠʤʽ ʥʘʚʯʘʥʥʷ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ 

ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʘʥʘʣʽʪʠʢʘ ʥʘʚʯʘʥʥʷ, ʚʝʣʠʢʽ ʜʘʥʽ, ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʪʦʱʦ, 

ʩʧʨʠʷʶʪʴ ʧʦʷʚʽ ʨʦʟʫʤʥʦʾ ʦʩʚʽʪʠ. ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʘʥʘʣʽʪʠʢʘ ʥʘʚʯʘʥʥʷ ʪʘ ʚʝʣʠʢʽ 

ʜʘʥʽ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ ʪʦʤʫ, ʷʢ ʥʘʚʯʘʣʴʥʽ ʜʘʥʽ ʤʦʞʥʘ ʟʙʠʨʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ 

ʩʧʨʷʤʦʚʫʚʘʪʠ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʪʘ ʜʣʷ ʥʘʚʯʘʥʥʷ. ɺʦʥʠ ʧʽʜʪʨʠʤʫʶʪʴ 

ʨʦʟʚʠʪʦʢ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʽ ʭʤʘʨʥ ̔

ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʪʨʠʤʫʶʪʴ ʨʦʟʚʠʪʦʢ ʢʦʥʪʝʢʩʪʥʦʛʦ ʪʘ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʗʢ ʥʦʚʘ ʦʩʚʽʪʥʷ ʧʘʨʘʜʠʛʤʘ SMART-ʦʩʚʽʪʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʦʟʫʤʥʠʭ 

ʧʨʠʩʪʨʦʷʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. SMART-ʦʩʚʽʪʘ ʩʪʘʣʘ ʥʘʡʚʘʞʣʠʚʽʰʦʶ 

ʧʦʪʨʝʙʦʶ ʢʦʞʥʦʛʦ, ʦʩʢʽʣʴʢʠ ʻ ʛʥʫʯʢʦʶ ʪʘ ʘʜʘʧʪʠʚʥʦ .ʁ ɺʦʥʘ ʧʨʠʚʝʨʪʘ ̒ʫʚʘʛʫ 

ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ. 
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ʎʽʥʥʦʩʪʽ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ (ʅʋʐ) ʪʘ ʩʪʘʥʜʘʨʪʠ ʦʩʚʽʪʠ ʦʢʨʝʩʣʶʶʪʴ 

ʥʦʚʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʫ 

ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʅʦʚʽ ʩʪʘʥʜʘʨʪʠ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ, ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʡ ʥʘʫʢʠ ʋʢʨʘʾʥʠ 

ʱʦʜʦ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʣʷʨʽʚ ʦʢʨʝʩʣʶʶʪʴ ʬʦʨʤʫʚʘʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʷʢ ʦʩʥʦʚʥʠʡ 

ʨʽʟʥʦʚʠʜ ʦʮʽʥʶʚʘʥʥʷ. ɽʢʩʧʝʨʪʠ ʫ ʛʘʣʫʟʽ ʦʩʚʽʪʠ ʪʘʢʦʞ ʚʠʜʽʣʷʶʪʴ ʬʦʨʤʫʚʘʣʴʥʝ 

ʦʮʽʥʶʚʘʥʥʷ ʷʢ ʩʪʨʘʪʝʛʽʶ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʰʢʦʣʷʨʽʚ. ɺ 

ʋʢʨʘʾʥʽ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʤʝʪʦʜʠʮʽ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ 

ʫʚʘʛʘ. ʌʦʨʤʫʚʘʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ï ʮʝ ʦʮʽʥʶʚʘʥʥʷ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʽ çʜʣʷ 

ʥʘʚʯʘʥʥʷè (ʘʥʛʣ. ï çassessmentforlearningè)[3]. ʌʦʨʤʫʚʘʣʴʥʝ ʧʝʨʝʜʙʘʯʘʻ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ. ʇʨʠ 

ʪʘʢʦʤʫ ʦʮʽʥʶʚʘʥʥʽ ʫʚʘʛʘ ʥʝ ʬʦʢʫʩʫʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʚʠʩʪʘʚʣʝʥʥʽ ʦʮʽʥʢʠ. ʎʝ ʧʨʦʮʝʩ 

ʟʤʽʩʪʦʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʟʨʦʟʫʤʽʣʠʤʠ ʜʣʷ 

ʥʠʭ ʮʽʣʷʤʠ ʽ ʢʨʠʪʝʨʽʷʤʠ. 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʘʢʪʠʚʥʠʤ ʡʦʛʦ ʫʯʘʩʥʠʢʦʤ, ʘ ʥʝ ʦʪʨʠʤʫʚʘʯʝʤ ʟʥʘʥʴ. ɺʘʞʣʠʚʠʤ ʻ ʩʪʚʦʨʝʥʥʷ 

ʪʘʢʦʾ ʘʪʤʦʩʬʝʨʠ ʧʝʨʝʜʘʯʽ ʪʘ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʫ ʷʢʽʡ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʥʝ 

ʙʦʷʪʠʤʫʪʴʩʷ ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʧʦʢʘʟʫʚʘʪʠ ʱʦ ʚʦʥʠ ʱʝ ʥʝ ʟʥʘʶʪʴ ʘʙʦ ʥʝ ʚʤʽʶʪʴ, 

ʘʣʝ ʭʦʯʫʪʴ ʮʝ ʚʠʚʯʠʪʠ. 

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʚʠʦʢʨʝʤʣʝʥʦ ʩʢʣʘʜʦʚʽ ʬʦʨʤʫʚʘʣʴʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʟʦʢʨʝʤʘ [1]: 

- ʚʠʟʥʘʯʝʥʥʷ ʟʨʦʟʫʤʽʣʠʭ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ; 

- ʦʪʨʠʤʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʚʽʜʛʫʢʽʚ ʫʯʥʽʚ ʧʨʦ ʾʭʥʽ ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ; 
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- ʨʝʛʫʣʶʚʘʥʥʷ ʧʝʜʘʛʦʛʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʦ ʦʪʨʠʤʘʥʠʭ 
ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ. 

 

ʈʠʩ. 1. ʐʣʷʭʠ ʨʝʘʣʽʟʘʮʽʾ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʌʦʨʤʫʚʘʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʥʝ ʧʨʦʚʦʜʠʪʠʩʷ ʚʠʙʽʨʢʦʚʦ ʽ ʥʝ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʟʘʧʦʚʥʝʥʥʷ ʧʝʜʘʛʦʛʦʤ ʧʝʚʥʠʭ ʬʦʨʤ. ʂʨʽʤ ʪʦʛʦ, ʙʝʟ ʧʦʩʪʽʡʥʦʾ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʚ ʦʮʽʥʶʚʘʥʥʽ, ʙʝʟ ʞʦʜʥʦʛʦ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʬʦʨʤʫʚʘʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʝ ʩʪʘʪʠ ʬʦʨʤʘʣʴʥʠʤ. ʊʦʤʫ ʡʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʽ ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʢʦʞʥʝ ʥʘʚʯʘʣʴʥʝ ʟʘʥʷʪʪʷ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ 

ʰʫʢʘʪʠ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʬʦʨʤʫʚʘʪʠ ʪʘʢʫ 

ʢʫʣʴʪʫʨʫ ʦʮʽʥʶʚʘʥʥʷ, ʷʢʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʩʪʫʜʝʥʪʽʚ ʪʘ ʾʭʥʽʡ ʨʽʚʝʥʴ ʫ ʟʘʩʚʦʻʥʥʽ 

ʥʦʚʠʭ ʟʥʘʥʴ [2].  

ʉʠʩʪʝʤʘʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʣʴʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʨʽʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ʪʘ ʜʦʧʦʤʘʛʘʻ ʜʦʩʷʛʪʠ 

ʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. ʊʘʢʝ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʚʠʚʘʻ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ 

ʫʤʽʥʥʷ ʚʯʠʪʠʩʷ ʽ ʜʦʧʦʤʘʛʘʻ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʥʽʩʥʦʛʦ ʦʨʽʻʥʪʠʨʫ ʥʝʧʝʨʝʨʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 

ɺʘʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʤʘʻ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦ ʾʭʥʽ 

ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʧʝʚʥʠʭ ʮʽʣʝʡ ʪʘ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [4]. 

ʌʦʨʤʫʚʘʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ 

ʤʝʪʘʢʦʛʥʽʪʠʚʥʠʭ ʥʘʚʠʯʦʢ, ʟʦʢʨʝʤʘ ʚʤʽʥʥʷ ʧʣʘʥʫʚʘʪʠ, ʨʝʛʫʣʶʚʘʪʠ ʪʘ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʚʣʘʩʥʫ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʨʠʯʠʥʠ ʧʦʤʠʣʦʢ 

ʪʘ ʰʣʷʭʠ ʾʭ ʚʠʧʨʘʚʣʝʥʥʷ. ʎʝ ʩʪʘʻ ʤʦʞʣʠʚʠʤ, ʦʩʦʙʣʠʚʦ ʟʘʚʜʷʢʠ ʟʦʩʝʨʝʜʞʝʥʥʶ ʥʘ 

ʧʨʦʮʝʩʽ ʪʘ ʮʽʣʷʭ ʥʘʚʯʘʥʥʷ, ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʨʝʟʫʣʴʪʘʪ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ 

ʩʘʤʦʦʮʽʥʢʠ ʪʘ ʚʟʘʻʤʦʦʮʽʥʶʚʘʥʥʷ. 

ʆʪʞʝ, ʚʘʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʦ 

ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ, ʨʦʟʚʠʚʘʻ ʟʜʽʙʥʦʩʪʽ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʧʦʤʘʛʘʻ ʜʦʩʷʛʪʠ 

ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɻʝʥʩʝʨʫʢ ɻ. ʈ. , ʄʘʨʪʠʥʶʢ ʉ. ɺ. ɯʥʥʦʚʘʮʽʡʥʘ ʧʝʜʘʛʦʛʽʢʘ: ʥʘʫʢʦʚʠʡ ʞʫʨʥʘʣ. ʍʝʨʩʦʥ : 
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ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

ngrabyk@gmail.com 

ɻʨʫʙʘʨ ɯʨʠʥʘ ʗʨʦʩʣʘʚʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʥʘʫʢ ʟ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʽ ʤʝʪʦʜʠʢʠ 

ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

hrubar@ukr.net 

ʇʨʦʮʝʩ ʩʪʨʽʤʢʦʾ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʪʘ ʮʠʬʨʦʚʽʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʫʩʽʭ ʡʦʛʦ 

ʩʬʝʨʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʴʦʛʦʜʥʽ. ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʣʠ ʧʦʪʫʞʥʠʤ ʪʘ ʥʝʦʙʭʽʜʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʩʫʯʘʩʥʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʻ 

ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʮʽʣʝʡ ʄʆʅ ʋʢʨʘʾʥʠ. [https://mon.gov.ua/ua/news/cifrova-

transformaciya-osviti-i-nauki-ye-odniyeyu-z-klyuchovih-cilej-mon-na-2021-rik-sergij-

shkarlet].  

ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʰ ʯʘʩ ï ʮʝ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ: ʥʘʚʯʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʟʨʫʯʥʠʡ 

ʯʘʩ, ʨʝʘʣʽʟʘʮʽʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦ-ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʧʽʜʭʦʜʽʚ, 

ʧʨʦ̒ʢʪʥʦʛʦ, ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʘʚʯʘʥʥʷ 

ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ, ʥʘʚʯʘʥʥʷ ʙʝʟ ʢʦʨʜʦʥʽʚ ʪʦʱʦ [6].  

ʂʨʽʤ ʙʘʟʦʚʠʭ ʮʠʬʨʦʚʠʭ ʥʘʚʠʢʽʚ (ʧʽʜʛʦʪʦʚʢʘ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ, 

ʧʦʨʽʚʥʷʣʴʥʠʭ ʪʘʙʣʠʮʴ, ʧʨʝʟʝʥʪʘʮʽʡ, ʪʝʩʪʽʚ ʪʦʱʦ) ʩʫʯʘʩʥʠʡ ʚʯʠʪʝʣʴ ʧʦʚʠʥʝʥ 

ʚʦʣʦʜʽʪʠ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʧʨʘʢʪʠʢʘʤʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʥʘʚʯʘʥʥʷ, 

ʷʢ: ʘʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʩʠʥʭʨʦʥʥʝ ʪʘ ʘʩʠʥʭʨʦʥʥʝ ʥʘʚʯʘʥʥʷ, ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ, 

ʩʘʤʦʩʪʽʡʥʦ ʥʘʧʨʘʚʣʝʥʝ ʥʘʚʯʘʥʥʷ, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʭʤʘʨʥʝ ʪʘ ʤʦʙʽʣʴʥʝ 

ʥʘʚʯʘʥʥʷ, ʚʽʨʪʫʘʣʴʥʠʡ ʢʣʘʩ, ʧʝʨʝʚʝʨʥʫʪʠʡ ʢʣʘʩ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ e-learning, 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʢʫʨʩʦʤ (CMS), ʛʝʡʤʬ̔ʽʢʘʮʽʷ, 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ, ʮʠʬʨʦʚʠʡ ʩʪʦʨʨʽʪʝʣʽʥʛ [1; 4; 8]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʰʠʨʶʻ ʜʠʜʘʢʪʠʯʥʽ, ʤʝʪʦʜʠʯʥʽ, 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʟ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʫ 

ʚʠʱʽʡ ʰʢʦʣʽ [3; 5]. 
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ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʢʨʠʪʠ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʮʠʬʨʦʚʽ ʨʝʩʫʨʩʠ, 

ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʧʽʜʛʦʪʦʚʮʽ ʚʯʠʪʝʣʽʚ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʘʥʘʣʽʟ, ʩʠʥʪʝʟ, ʧʦʨʽʚʥʷʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʈʷʜ ʥʘʫʢʦʚʮʽʚ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʨʘʢʪʫʻ ʷʢ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ 

ʨʝʩʫʨʩʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ, ʥʘ ʙʘʟʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʝʚʘʡʩʽʚ ʪʘ ʛʘʜʞʝʪʽʚ. ʅʘʫʢʦʚʮʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʪʝʨʤʽʥ çʮʠʬʨʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾè, ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʙʽʣʴʰ ʩʫʯʘʩʥʠʤ ʪʘ ʟʨʦʟʫʤʽʣʠʤ ʜʣʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʽ 

ʨʦʟʛʣʷʜʘʻ, ʷʢ ʦʙô̒ ʜʥʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ, ʝʣʝʢʪʨʦʥʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ, 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [2]. 

ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ̒  ʥʝʟʘʤʽʥʥʦʶ ʪʘ ʽʥʪʝʛʨʦʚʘʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ [5; 9]. ɺ ʧʨʘʢʪʠʮʽ ʾʭ 

ʧʽʜʛʦʪʦʚʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʷʢ ʩʪʘʮʽʦʥʘʨʥʠʭ 

(ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧôʁ ʪʝʨ, ʽʥʪʝʨʘʢʪʠʚʥʘ ʜʦʰʢʘ), ʪʘʢ ʽ ʤʦʙʽʣʴʥʠʭ (ʧʣʘʥʰʝʪʠ, 

ʩʤʘʨʪʬʦʥʠ), ʷʢʽ ʪʘʢʦʞ ʦʙô̒ ʜʥʫʶʪʴʩʷ ʧʽʜ ʧʦʥʷʪʪʷʤ çʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾè.  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʽʥʪʝʨʥʝʪ-ʜʞʝʨʝʣ ʚʜʘʣʦʩʷ ʟô̫ ʩʫʚʘʪʠ ʥʘʡʧʦʰʠʨʝʥʽʰ ̔

ʮʠʬʨʦʚʽ ʨʝʩʫʨʩʠ, ʟʘʩʦʙʠ, ʷʢʽ ʧʨʘʢʪʠʢʫʶʪʴ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ 

ʚʯʠʪʝʣʽʚ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ: 

ï ʧʨʠʢʣʘʜʥʽ ʧʨʦʛʨʘʤʠ (MS Word, MS PowerPoint, MS Excel, ʚʝʙʙʨʘʫʟʝʨʠ, 

ʟʘʩʦʙʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

ï ʚʝʙʩʝʨʚʝʨʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʩʪʽʚ, ʚʽʢʪʦʨʠʥ, ʦʙʛʦʚʦʨʝʥʴ, 

ʦʧʠʪʫʚʘʥʴ, ʥʘʚʯʘʣʴʥʠʭ ʽʛʦʨ: LearningApps, StudyStack, EDpuzzle, Kahoot, Quizziz, 

Quizalize, Triventy, Plickers, Google From, Mentimeter, ClassMarker, ʄʘʡʩʪʝʨ-ʪʝʩʪ; 

ï ʟʘʩʦʙʠ ʝʣʝʢʪʨʦʥʥʦ ʩʠʥʭʨʦʥʥʦʾ (ʯʘʪʠ, ʤʝʩʝʥʜʞʝʨʠ, ʚʽʜʝʦ-ʢʦʥʬʝʨʝʥʮʽʾ) ʪʘ 

ʘʩʠʥʭʨʦʥʥʦʾ (ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, ʬʦʨʫʤʠ, ʥʘʚʯʘʣʴʥʽ ʛʨʫʧʠ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ) 

ʢʦʤʫʥʽʢʘʮʽʾ (Zoom, Google Meet, Google Classsroom, ClassDojo, Skype, Instagram, 

Facebook, Telegram, Viber ʪʘ ʽʥʰʽ); 

ï ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ (Prometheus, Educational Era, çʅʘ ʫʨʦʢè, çʆʩʚʽʪʦʨʽʷè, 

LearningApps.org), ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʟʜʦʙʫʚʘʪʠ ʥʝʬʦʨʤʘʣʴʥʫ ʦʩʚʽʪʫ, ʦʧʘʥʦʚʫʚʘʪʠ 

ʩʫʯʘʩʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʪʘ ʥʦʚʠʥʘʤʠ, ʥʝ ʚʠʪʨʘʯʘʶʯʠ ʥʘʜʤʽʨʥʠʭ ʨʝʩʫʨʩʽʚ; 

ï ʧʨʦʛʨʘʤʥʽ (ʤʦʙʽʣʴʥʽ) ʟʘʩʪʦʩʫʥʢʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ: ɦ ʦʜʝʥʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ (ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ, ʰʚʠʜʢʽʩʪʴ, ʧʦʜʦʣʘʥʘ ʚʽʜʩʪʘʥʴ ʪʦʱʦ), ʏʉʉ, ʜʠʭʘʥʥʷ, 

ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ (Google Fit, Health, HealthKit, Nike Plus Running, MyFitnessPal, 

Samsung Health, Fitbit, RunKeeper, Endomondo Sport Tracker, Runtastic); ʬʽʟʠʯʥʦʛʦ 

ʩʪʘʥʫ (çDigifit iCardioè, çHeart Graphè, çGoogle fitè, çYoga Breathing Exercisesè, 

çBreatheè, çBackExercisesè); ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʦʨʛʘʥʽʟʤʫ (Waterbalance, Watercheck, 

Water Drink Reminder, Water Your Body, Watermania, Hydro, WaterLogged); ʤʘʩʠ 

ʪʽʣʘ, ʢʘʣʦʨʽʡʥʦʩʪ̔ ʩʪʨʘʚ, ʟʙʘʣʘʥʩʦʚʘʥʦʩʪ̔ ʨʘʮʽʦʥʫ (ʊʘʙʣʠʮʷ ʢʘʣʦʨʽʡʥʦʩʪʽ, Lifesum, 

Fatsecret, Myfitnesspal (Calorie Counter), Yazio Calorie Counter, Dialife, LoseIt, Eat 

Slower); 

ï ʩʠʩʪʝʤʠ ʚʽʜʝʦʘʥʘʣʽʟʫ ʨʫʭʽʚ ʽ ʩʢʣʘʜʥ ̔ʢʦʤʧôʁ ʪʝʨʥ ̔ʢʦʤʧʣʝʢʩʠ-ʽʤʽʪʘʪʦʨʠ ʜʣʷ 

ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʬʽʢʩʘʮʽʾ ʨʫʭʽʚ (Expert Vision Analysis, Motion Analysis Corp., 

http://www.Motionanalysis.com; Vicon, Oxford Metrics, http://www.vicon.com; 
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CODA, Charnwood Dynamics, http://charndyn.com, BioVideo, Kinovea, 

https://www.kinovea.org; Dartfish, https://www.dartfish.com); 

ï ʚʝʙʩʝʨʚʝʨʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʧʣʘʢʘʪʽʚ (Thinglink 

(https://www.thinglink.com), Glogster (http://edu.glogster.com));  

ï ʚʝʙʩʝʨʚʝʨʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʧʘʤô̫ ʪʽ, ʤʝʥʪʘʣʴʥʠʭ ʢʘʨʪ (Mindomo, 

Mindmeister (https://www.mindmeister.com), Spiderscribe 

(https://www.spiderscribe.net/); 

ï ʚʝʙʩʝʨʚʝʨʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʥʽʤʘʮʽʡʥʠʭ ʨʦʣʠʢʽʚ, ʽʥʪʝʨʘʢʪʠʚʥʦʾ 

ʽʥʬʦʛʨʘʬʽʢʠ, ʧʨʝʟʝʥʪʘʮʽʡ ʪʘ ʚʽʜʝʦʩʢʨʘʡʙʽʥʛʫ (Powtoon.com 

(https://www.powtoon.com), SparkolVideoScribe (https://www.sparkol.com/), 

PearDeck (https://www.peardeck.com), Nearpod (https://nearpod.com). 

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʢʣʶʯʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ɿɺʆ. ʐʠʨʦʢʠʡ ʚʠʙʽʨ ʪʘ ʟʥʘʯʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʙʽʣʴʰʦʩʪʽ 

ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʜʦʟʚʦʣʷʻ ʧʨʘʢʪʠʢʫʚʘʪʠ ʾʭ ʧʽʜ ʯʘʩ ʘʫʜʠʪʦʨʥʦʾ ʪʘ ʧʦʟʘʘʫʜʠʪʦʨʥʦʾ 

ʨʦʙʦʪʠ; ʜʠʩʪʘʥʮʽʡʥʦʛʦ, ʟʤʽʰʘʥʦʛʦ ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ 

ʩʧʨʠʷʪʠʤʝ ʷʢʽʩʥʽʰʦʤʫ ʬʦʨʤʫʚʘʥʥʶ ʟʘʛʘʣʴʥʠʭ ʽ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʜʦʟʚʦʣʠʪʴ ʧʽʜʛʦʪʫʚʘʪʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʬʘʭʽʚʮʽʚ 

ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʉʴʦʛʦʜʥʽʰʥʽ ʢʘʪʘʢʣʽʟʤʠ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ ʚʥʦʩʷʪʴ ʢʦʨʝʢʪʠʚʠ ʫ ʧʦʚʩʷʢʜʝʥʥʝ 

ʞʠʪʪʷ, ʟʤʽʥʶʶʯʠ ʟʚʠʯʥʽ ʩʪʝʨʝʦʪʠʧʠ. ʑʝ ʨʦʢʽʚ ʜʝʩʷʪʴ ʪʦʤʫ ʜʠʩʪʘʥʮʽʡʥʘ ʦʩʚʽʪʘ ʚ 

ʰʢʦʣʽ ʯʠ ʫʥʽʚʝʨʩʠʪʝʪʽ ʚʠʛʣʷʜʘʣʘ ʷʢ ʢʫʤʝʜʥʘ ʢʘʟʢʘ. ʇʨʦʪʝ ʧʘʥʜʝʤʽʷ COVID-19 

ʟʤʽʥʠʣʘ ʥʘʰʽ ʧʦʛʣʷʜʠ, ʘ ʚʽʡʥʘ, ʷʢʘ ʪʦʯʠʪʴʩʷ ʥʘ ʧʨʦʩʪʦʨʘʭ ʋʢʨʘʾʥʠ, ʱʝ ʙʽʣʴʰʝ 

ʜʦʚʝʣʘ, ʱʦ ʙʝʟ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʫʯʥʽ ʪʘ ʩʪʫʜʝʥʪʠ ʩʴʦʛʦʜʥʽ ʥʝ ʟʤʦʛʣʠ ʙ 

ʦʪʨʠʤʫʚʘʪʠ ʟʥʘʥʥʷ. ʄʠ ʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʪʠʩʷ, ʧʝʨʝʙʫʚʘʶʯʠ ʜʘʣʝʢʦ ʚʽʜ 

ʜʦʤʫ. ɯ ʥʝ ʽʩʥʫʻ, ʥʘʧʝʚʥʦ, ʟʘʨʘʟ ʪʘʢʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʷʢʠʡ ʙʠ ʥʝ ʙʫʚ 

ʜʦʪʠʯʥʠʤ ʜʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʧʣʘʪʬʦʨʤ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʜʥʽʻʶ ʟ ʥʠʭ ʻ ʩʠʩʪʝʤʘ Moodle, ʟ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ, ʷʢʠʡ ʚʢʣʶʯʘʪʠʤʝ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʡ 

ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʥʝʦʙʭʽʜʥʽ ʩʢʣʘʜʦʚʽ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʋ ʩʪʘʪʪʽ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʪʦʤʫ, ʱʦ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʧʣʘʪʬʦʨʤʫ Moodle 

ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʚʠʢʣʘʜʘʯ ʦʪʨʠʤʫʻ ʩʫʯʘʩʥʠʡ ʧʦʪʫʞʥʠʡ ʨʝʩʫʨʩ ʽʟ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʚʽʥ ʤʦʞʝ ʧʨʝʟʝʥʪʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʡ ʦʮʽʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. 

ʄʘʪʝʤʘʪʠʢʘ ï ʦʜʠʥ ʽʟ ʪʠʭ ʧʨʝʜʤʝʪʽʚ, ʱʦ ʤʘʶʪʴ ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ ʚʠʢʣʘʜʘʥʥʷ ʽ 

ʥʝ ʢʦʞʥʝ ʩʝʨʝʜʦʚʠʱʝ ʡʦʛʦ ʚʣʘʰʪʦʚʫʻ. ʏʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ, ʧʦʚô̫ ʟʘʥʥʽ ʽʟ 

ʚʚʝʜʝʥʥʷʤ ʩʢʣʘʜʥʠʭ ʬʦʨʤʫʣ, ʧʨʦʚʝʜʝʥʥʷʤ ʨʦʟʨʘʭʫʥʢʽʚ ʪʦʱʦ. ɿʚʠʯʘʡʥʦ, ʻ ʥʝ ʦʜʥʘ 

ʧʣʘʪʬʦʨʤʘ, ʜʝ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʚʯʘʥʥʷ, ʚʠʢʣʘʜʘʪʠ ʤʘʪʝʨʽʘʣ ʯʠ ʧʨʦʚʦʜʠʪʠ 

ʢʦʥʪʨʦʣʴ, ʧʨʦʪʝ ʩʝʨʝʜ ʫʩʽʭ ʷ ʙ ʚʽʜʜʘʣʘ ʧʝʨʝʚʘʛʫ Moodle. 

Moodle ï ʮʝ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʜʦʧʦʤʦʛʠ 

ʚʠʢʣʘʜʘʯʘʤ ʫ ʩʪʚʦʨʝʥʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʥʣʘʡʥ-ʢʣʘʩʫ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʜʣʷ ʙʘʛʘʪʦʾ 

ʚʟʘʻʤʦʜʽʾ ʪʘ ʩʧʽʚʧʨʘʮʽ ʟ ʥʠʤʠ ʩʣʫʭʘʯʽʚ. ʎʷ ʧʣʘʪʬʦʨʤʘ ʤʽʩʪʠʪʴ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ 

ʘʩʧʝʢʪʠ ʜʠʟʘʡʥʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʘʤ ʪʘ ʩʣʫʭʘʯʘʤ ʚʟʘʻʤʦʜʽʷʪʠ, ʩʧʽʚʧʨʘʮʶʚʘʪʠ 

ʪʘ ʚʠʧʨʦʙʦʚʫʚʘʪʠ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. Moodle ʤʦʞʝ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʦʯʥʠʭ ʢʫʨʩʽʚ ʘʙʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ.  

ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʢʫʨʩʘʤʠ Moodle ʤʦʞʝ ʥʘʜʘʪʠ ʚʠʢʣʘʜʘʯʘʤ ʧʦʪʫʞʥʠʡ 

ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʫʨʩʽʚ ʽ ʢʝʨʫʚʘʥʥʷ ʥʠʤʠ, ʥʘʧʦʚʥʝʥʥʷ ʟʤʽʩʪʫ 

ʢʫʨʩʫ, ʤʘʪʝʨʽʘʣʽʚ, ʚʽʜʩʪʝʞʝʥʥʷ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʪʘ ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʽʚ. ɼʘʥʘ ʧʣʘʪʬʦʨʤʘ ʨʦʟʨʦʙʣʝʥʦ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫʥʽʚʝʨʩʠʪʝʪʠ, 

ʢʦʣʝʜʞʽ, ʰʢʦʣʠ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʣʘʜʘʯʽ ʤʦʛʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʨʝʚʘʛʠ 

ʚʝʙʪʝʭʥʦʣʦʛʽʡ ʷʢ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʥʷʪʴ.  

Moodle ʟʘʨʘʟ ʦʜʥʽʻʶ ʟ ʥʘʡʜʦʩʪʫʧʥʽʰʠʭ, ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʪʘ ʧʨʦʩʪʠʭ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ. ʋ ɭʚʨʦʧʽ 2/3 ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʘʤʝ Moodle [4]. ʋ 2019 ʨ. ʜʘʥʘ ʧʣʘʪʬʦʨʤʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʫ 

229 ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʅʘʡʙʽʣʴʰʝ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ, 

ɯʩʧʘʥʽʾ, ʄʝʢʩʠʮʽ, ɹʨʘʟʠʣʽʾ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʋʢʨʘʾʥʽ, ʪʦ ʪʫʪ Moodle ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʘʻ 

ʢʦʥʢʫʨʝʥʪʽʚ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʦʙʨʘʪʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ Moodle 

ʪʘʢ ʩʘʤʦ ʜʦʨʝʯʥʦ, ʷʢ ʦʙʨʘʪʠ ʜʣʷ ʜʦʩʢʦʥʘʣʦʛʦ ʚʠʚʯʝʥʥʷ ʽʥʦʟʝʤʥʫ ʤʦʚʫ ʘʥʛʣʽʡʩʴʢʫ.  

çɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʦʜʘʪʦʢ Moodle, ʫʩʽ ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʟʤʦʛʫ ʢʦʤʫʥʽʢʘʮʽʾ 

ʟ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʬʘʡʣʠ ʟʽ ʩʚʦʛʦ 

ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ, ʦʪʨʠʤʫʚʘʪʠ push-ʥʘʛʘʜʫʚʘʥʥʷ ʧʨʦ ʜʝʜʣʘʡʥʠ ʪʘ ʧʦʜʽʾ ʢʫʨʩʫ, ʩʢʣʘʜʘʪʠ 

ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʟʘʚʜʘʥʴ ʢʫʨʩʫ. Moodle ï ʮʝ 

ʥʘʡʙʽʣʴʰ ʜʦʩʢʦʥʘʣʘ ʽ ʧʦʰʠʨʝʥʘ ʚ ʋʢʨʘʾʥʽ ʪʘ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʩʠʩʪʝʤʘ ʪʘʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ʋ 2020 ʨʦʮʽ Moodle ʤʘʣʘ 129 ʤʽʣʴʡʦʥʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, 

ʘ ʟʘʨʘʟ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ ʰʘʣʝʥʠʤʠ ʪʝʤʧʘʤʠè [4]. ɿʘ ʩʪʘʪʠʩʪʠʢʦʶ, ʢʽʣʴʢʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʣʘʪʬʦʨʤʠ Moodle ʫ ʩʚʽʪʽ ʻ ʙʽʣʴʰʦʶ, ʥʽʞ ʢʦʨʠʩʪʫʚʘʯʽ ʫʩʽʭ ʽʥʰʠʭ 

ʧʣʘʪʬʦʨʤ, ʫʟʷʪʽ ʨʘʟʦʤ. 

ʆʢʨʽʤ ʦʬʽʮʽʡʥʦʛʦ ʜʦʜʘʪʢʫ Moodle-ʩʧʽʣʴʥʦʪʘ ʚʩʴʦʛʦ ʩʚʽʪʫ ʧʨʘʮʶʻ ʥʘʜ 

ʩʪʚʦʨʝʥʥʷʤ ʚʣʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʥʘʜʘʻ ʾʭ ʫ ʜʦʩʪʫʧ. ʉʶʜʠ ʥʘʣʝʞʘʪʴ 

MI Moodle Mobile, MOODLE PIMS, MDroid for Moodle, UTAA Moodle, Costom 

Moodle ʪʘ ʽʥ. ɿʘʟʚʠʯʘʡ, ʮʝ ʜʦʜʘʪʢʠ, ʩʪʚʦʨʝʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, 

ʘ ʪʦʤʫ ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʠʤʠ ʥʝ ʟʘʚʞʜʠ ʜʦʮʽʣʴʥʦ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʘʢʝʪʽʚ, ʷʢʽ ʪʨʝʙʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʘ ʢʦʤʧôʁ ʪʝʨ, 

ʘʣʝ ʢʽʣʴʢʽʩʪʴ ʧʨʦʛʨʘʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʨʦʟʨʘʭʫʥʢʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʩʝʨʝʜʦʚʠʱʽ Moodle, ʦʙʤʝʞʝʥʘ. ʆʜʥʽʻʶ ʟ ʧʨʦʛʨʘʤ, ʷʢʦʶ ʤʦʞʥʘ 

ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʫ Moodle, ʻ GeoGebra. ʄʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʮʝ ï ʜʠʥʘʤʽʯʥʝ 

ʛʝʦʤʝʪʨʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʨʠʩʫʥʢʠ ʫ 

ʛʝʦʤʝʪʨʽʾ ʪʘ ʽʥʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʘ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʤʽʥʥʶ ʩʚʽʜʦʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʘʪʝʤʘʪʠʢʫ ʥʘ ʧʨʘʢʪʠʮʽ. GeoGebra ʻ ʚʝʜʫʯʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʧʨʦʛʨʘʤʠ 

ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʽʜʪʨʠʤʮʽ ʥʘʫʢʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʦʩʚʽʪʠ, ̔ ʥʥʦʚʘʮʽʡ, ̔ ʥʞʝʥʝʨʽʾ, ʤʘʪʝʤʘʪʠʢʠ. ʊʘʢ, ʟʘ ʾʾ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʪʦʯʦʢ, ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ, ʧʨʷʤʠʭ, ʙʘʛʘʪʦʢʫʪʥʠʢʽʚ, ʚʽʜʨʽʟʢʽʚ, 

ʚʝʢʪʦʨʽʚ, ʩʪʚʦʨʶʚʘʪʠ ʛʨʘʬʽʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ 

ʢʦʤʧôʁ ʪʝʨʥʫ ʘʥʽʤʘʮʽʶ. GeoGebra ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʽ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʘʣʛʝʙʨʠ. ʊʫʪ ʟʨʫʯʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʚʝʢʪʦʨʘʤʠ, ʟʤʽʥʥʠʤʠ ʪʦʯʢʘʤʠ, ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʥʘʭʦʜʠʪʠ ʽʥʪʝʛʨʘʣʠ ʪʘ ʧʦʭʽʜʥʽ ʪʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʨʦʟʧʦʜʽʣʠ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ.  

ɺ ʯʦʤʫ ʧʝʨʝʚʘʛʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫Moodle ʫ ʨʦʙʦʪʽ ʚʠʢʣʘʜʘʯʘ ʤʘʪʝʤʘʪʠʢʠ? ʇʦ-

ʧʝʨʰʝ, ʫ ʚʠʢʣʘʜʘʯʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫʩʽ ʢʦʥʩʧʝʢʪʠ, ʚʽʜʝʦ- ʯʠ ʛʨʘʬʽʯʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʟʘʚʜʘʥʥʷ, ʩʘʤʦʩʪʽʡʥʽ ʯʠ ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ.  

ɼʦʩʠʪʴ ʟʨʫʯʥʠʡ ʨʝʩʫʨʩ çʅʦʚʠʥʠè, ʜʝ ʚʠʢʣʘʜʘʯ ʟʘʣʠʰʘʻ ʜʣʷ ʩʣʫʭʘʯʽʚ 

ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʥʦʚʦʛʦ ʟʘʚʜʘʥʥʷ.  

ʇʦ-ʜʨʫʛʝ, ʪʫʪ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʽ ʢʫʨʩʠ ʟ ʧʨʝʜʤʝʪʽʚ, ʥʘ ʷʢʽ 

ʟʘʨʘʭʦʚʫʶʪʴ ʫʯʥʽʚ ʢʦʣʝʢʪʠʚʥʦ ʘʙʦ ʚʠʙʽʨʢʦʚʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦ. ʂʫʨʩ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ 

ʦʜʠʥ ʨʘʟ, ʧʨʦʪʝ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ʻ ʟʤʦʛʘ ʡʦʛʦ ʨʝʜʘʛʫʚʘʪʠ ʯʠ ʜʦʧʦʚʥʶʚʘʪʠ. ʇʨʠ ʟʤʽʥʽ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʥʦʚʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ʤʦʞʥʘ ʧʝʨʝʜʘʪʠ ʢʫʨʩ 

ʽʥʰʦʤʫ ʚʠʢʣʘʜʘʯʫ, ʘʙʦ ʚʝʩʪʠ ʨʘʟʦʤ ʦʜʠʥ ʢʫʨʩ, ʟʘʨʘʭʦʚʫʚʘʪʠ ʽʥʰʠʭ ʩʣʫʭʘʯʽʚ ʟ 

ʽʥʰʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʥʘʜʘʚʘʪʠ ʛʦʩʪʴʦʚʠʡ ʜʦʩʪʫʧ ʜʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ 

ʩʠʩʪʝʤʦʶ.  

ʇʦ-ʪʨʝʪʻ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ Google Classroom, ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʱʦʨʘʟʫ ʧʨʠ 

ʟʘʚʝʨʰʝʥʥʽ ʢʫʨʩʫ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʥʘʧʦʚʥʶʚʘʪʠ ʥʦʚʠʡ: ʤʦʞʥʘ ʧʨʦʩʪʦ ʚʽʜʨʘʭʫʚʘʪʠ 

ʫʯʥʽʚ, ʷʢʽ ʧʝʨʝʡʰʣʠ ʜʦ ʽʥʰʦʛʦ ʢʣʘʩʫ, ʪʘ ʟʘʨʘʭʫʚʘʪʠ ʥʦʚʠʭ. ʇʨʦʪʝ ʩʘʤ ʤʘʪʝʨʽʘʣ ʫʞʝ 

ʛʦʪʦʚʠʡ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʦ-ʯʝʪʚʝʨʪʝ, ʫ ʩʠʩʪʝʤʽ ʜʦʙʨʝ ʚʠʜʥʦ ʚʩʶ ʘʢʪʠʚʥʽʩʪʴ ʥʘ ʧʦʨʪʘʣʽ: ʭʪʦ ʟ 

ʫʯʘʩʥʠʢʽʚ ʟʘʭʦʜʠʚ ʥʘ ʢʫʨʩ, ʩʢʽʣʴʢʠ ʯʘʩʫ ʧʨʠʜʽʣʠʚ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ, 

ʷʢ ʜʘʚʥʦ ʥʝ ʚʽʜʚʽʜʫʚʘʚ ʢʫʨʩ ʪʦʱʦ. ʏʝʨʝʟ ʨʝʩʫʨʩ çɿʚʽʪ ʜʽʷʣʴʥʦʩʪʽè ʚʠʜʥʦ ʩʣʫʭʘʯʽʚ, 

ʚʠʢʣʶʯʝʥʠʭ ʟ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʎʝ ʪʘʢʦʞ ʯʫʜʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ 

ʜʦʪʨʠʤʘʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ, ʷʢʠʡ ʬʘʢʪʠʯʥʦ ʫʥʝʤʦʞʣʠʚʣʶʻ 

ʩʧʠʩʫʚʘʥʥʷ. ɸʜʞʝ ʚʠʢʣʘʜʘʯ ʤʦʞʝ ʧʦʩʪʘʚʠʪʠ ʧʽʜ ʩʫʤʥʽʚ ʯʝʩʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʛʦ 

ʩʣʫʭʘʯʘ, ʤʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʠʪʠ ʡʦʛʦ ʜʦʜʘʪʢʦʚʦ. 

ʆʪʞʝ, ʧʣʘʪʬʦʨʤʫ Moodle ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʧʝʮʽʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʫ 

ʥʘʚʯʘʣʴʥʫ ʧʣʘʪʬʦʨʤʫ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʢʦʤʧʝʪʝʥʮʽʡ ʾʾ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʧʨʦʝʢʪʫʚʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ. ʂʨʽʤ ʮʴʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

Moodle ʫ ʥʘʚʯʘʥʥʽ ʚʥʦʩʠʪʴ ʧʝʨʝʚʘʛʠ ʫ ʩʧʽʚʧʨʘʮʽ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʟ 

ʝʣʝʢʪʨʦʥʥʠʤ ʥʘʚʯʘʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ Moodle ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʚʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʽʜʚʠʱʠʪʠ ʤʦʪʠʚʘʮʽʾ ʩʝʨʝʜ ʫʯʥʽʚ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ. 
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ʋ ʩʫʯʘʩʥʠʭ ʨʝʘʣʽʷʭ ʢʫʣʴʪʫʨʘ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʢʦʤʧôʁ ʪʝʨʦʤ ʩʪʘʻ ʯʘʩʪʠʥʦʶ 

ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʣʶʜʠʥʠ. ʊʦʤʫ ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʦʩʚʽʪʠ ʻ ʜʦʮʽʣʴʥʦʶ ʥʝ ʪʽʣʴʢʠ ʷʢ 

ʤʝʪʦʜ ʰʚʠʜʢʦʛʦ ʽ ʝʬʝʢʪʠʚʥʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʜʠʩʮʠʧʣʽʥʦʶ, ʱʦ 

ʚʠʚʯʘʻʪʴʩʷ, ʘ ʽ ʷʢ ʩʧʦʩʽʙ ʞʠʪʪʷ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʥʘʩʠʯʝʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ [1]. 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʫ ʅʦʚʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʰʢʦʣʽ ʻ ʝʬʝʢʪʠʚʥʦʶ 

ʬʦʨʤʦʶ ʢʦʤʧʝʪʝʥʪʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʨʦʢʫ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʙʫʣʠ 

ʙ ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʝ ʣʠʰʝ ʥʘ ʧʦʧʦʚʥʝʥʥʷ ʟʥʘʥʴ ʫʯʥʽʚ ʟ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ, ʘ ʡ ʥʘ 

ʨʦʟʚʠʪʦʢ ʫʤʽʥʴ ʪʚʦʨʯʦʛʦ, ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʧʨʘʢʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, 

ʧʦʩʠʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ, ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʢʦʣʷʨʽʚ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʥʝ ʣʠʰʝ ʚ ʦʥʦʚʣʝʥʥʽ ʟʤʽʩʪʫ ʤʦʚʥʦʾ ʦʩʚʽʪʠ, ʘ 

ʡ ʫ ʚʠʟʥʘʯʝʥʥʽ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʈʝʘʣʽʟʫʚʘʪʠ ʮʝ 

ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɿʘʢʦʥʦʤʽʨʥʽʩʪʶ ʽʥʥʦʚʘʪʠʢʠ ʻ ʪʝ, ʱʦ ʥʦʚʝ ʚʭʦʜʠʪʴ ʚ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ, ʟʤʽʥʶʶʯʠ ʾʾ, 

ʘʣʝ ʥʝ ʨʫʡʥʫʶʯʠ [3]. 

ɿʘʨʘʟ ʧʨʘʢʪʠʯʥʝ ʥʘʚʯʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʚ ʰʢʦʣʽ ʜʦʚʦʜʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʪʘʢʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: ʧʨʦʝʢʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʪʝʭʥʦʣʦʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʦʛʨʘʤ, ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʤʦʜʫʣʴʥʝ 

ʥʘʚʯʘʥʥʷ, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʢʨʝʘʪʠʚʥʝ, ʽʥʢʣʶʟʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʾ 

ʟʘʩʚʦʻʥʥʷ ʫʯʥʷʤʠ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʚʝʣʠʢʠʤʠ ʣʦʛʽʯʥʦ ʟʘʚʝʨʰʝʥʠʤʠ ʯʘʩʪʠʥʘʤʠ, 

ʩʫʛʝʩʪʠʚʥʝ, ʧʨʦʛʨʘʤʦʚʘʥʝ, ʧʨʦʙʣʝʤʥʝ ʥʘʚʯʘʥʥʷ ʪʦʱʦ. 

ʋ ʪʨʘʢʪʫʚʘʥʥʽ ʧʦʥʷʪʪʷ ç̔ ʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾè ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ ʤʦʞʥʘ 

ʧʦʤʽʪʠʪʠ ʷʢ ʧʦʜʽʙʥʦʩʪʽ, ʪʘʢ ʽ ʧʝʚʥʽ ʨʦʟʙʽʞʥʦʩʪʽ. ʆ. ʇʦʤʝʪʫʥ ʪʘ ʃ. ʇʠʨʦʞʝʥʢʦ [2] 

ʨʦʟʛʣʷʜʘʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢ ʦʢʨʝʤʫ ʛʨʫʧʫ ʪʝʭʥʦʣʦʛʽʡ ʟʘʚʜʷʢʠ 

ʧʨʠʥʮʠʧʫ ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʾ ʢʦʤʫʥʽʢʘʮʽʾ. 

ɺ ʧʨʦʮʝʩʽ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʻʢʪʫ çʉʣʦʚʦ ʤʘʻ ʟʥʘʯʝʥʥʷ!è ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʦʟʜʽʣʫ 

çʃʝʢʩʠʢʦʣʦʛʽʷè ʫ 5 ʢʣʘʩʽ ʥʘ ʫʨʦʮʽ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʠʟʢʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʤʝʪʦʶ ʛʝʥʝʨʫʚʘʪʠ ʚ ʫʯʥʽʚ ʟʜʘʪʥʽʩʪʴ 
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ʘʙʩʪʨʘʢʪʥʦ ʤʠʩʣʠʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʧʨʦʜʫʢʫʚʘʪʠ ʽʜʝʾ, ʨʦʟʚʠʚʘʪʠ ʢʨʠʪʠʯʥʽʩʪʴ, 

ʩʘʤʦʢʨʠʪʠʯʥʽʩʪʴ, ʘʜʘʧʪʫʚʘʪʠʩʷ ʪʘ ʜʽʷʪʠ ʚ ʥʦʚʠʭ ʫʤʦʚʘʭ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʫ 

ʧʨʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʢʨʝʘʪʠʚʠʪʠ. 

ʇʨʦʻʢʪ ʧʝʨʝʜʙʘʯʘʻ ʢʦʤʙʽʥʫʚʘʥʥʷ ʢʣʘʩʠʯʥʠʭ ʫʨʦʢʽʚ ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʡ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʥʠʭ 

ʢʦʤʧôʁ ʪʝʨʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʻʢʪʫ ʙʫʣʠ ʩʪʚʦʨʝʥʽ 

çʭʤʘʨʠ ʩʣʽʚè, ʢʘʨʪʠ ʟʥʘʥʴ, ʧʦʩʪʝʨʠ, ʽʥʬʦʛʨʘʬʽʢʘ, ʣʝʢʩʠʢʦʣʦʛʽʯʥʽ ʤʝʤʠ, ʩʘʡʪʠ, 

ʙʣʦʛʠ, ʦʥʣʘʡʥ-ʪʝʩʪʫʚʘʣʴʥʠʢʠ ʪʦʱʦ. ʗʢʽʩʥʘ ʧʽʜʛʦʪʦʚʢʘ ʧʝʨʝʜʫʤʦʚʘ ʚʜʘʣʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʧʽʜ ʯʘʩ ʫʨʦʢʫ. 

ʄʝʪʦʶ ʪʘʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʂɯʊ ʥʘ ʫʨʦʢʘʭ ʟ ʣʝʢʩʠʢʦʣʦʛʽʾ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʦʚʣʝʥʥʷ, ʟʦʢʨʝʤʘ ʟʙʘʛʘʯʝʥʥʷ ʩʣʦʚʥʠʢʦʚʦʛʦ ʟʘʧʘʩʫ ʫʯʥʽʚ, ʨʦʟʚʠʪʦʢ 

ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʥʦʨʤ ʤʦʚʣʝʥʥʻʚʦʛʦ ʝʪʠʢʝʪʫ. 

ʅʘ ʧʨʠʢʣʘʜʽ ʧʽʜʩʫʤʢʦʚʦʛʦ ʫʨʦʢʫ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʫʯʥʽʚ ʟ 

ʨʦʟʜʽʣʫ çʃʝʢʩʠʢʦʣʦʛʽʷè ʫ 5 ʢʣʘʩʽ, ʧʨʦʩʪʝʞʠʤʦ ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʢʦʤʧôʁ ʪʝʨʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʦ ʧʨʠʢʣʘʜʫ, ʦʜʥʘ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʬʦʨʤ ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʦʚʦʛʦ 

ʫʨʦʢʫ ï ʻ ʫʨʦʢ-ʧʦʜʦʨʦʞ, ʜʝ ʢʦʞʥʘ ʟʽ ʩʪʘʥʮʽʡ ʩʠʤʚʦʣʽʟʫʻ ʦʜʥʫ ʟ ʚʠʚʯʝʥʠʭ ʪʝʤ: 

ʣʝʢʩʠʯʥʝ ʟʥʘʯʝʥʥʷ ʩʣʦʚʘ, ʧʨʷʤʝ/ʧʝʨʝʥʦʩʥʝ ʟʥʘʯʝʥʥʷ ʩʣʦʚʘ, ʣʝʢʩʠʯʥʽ ʧʦʤʠʣʢʠ, 

ʩʠʥʦʥʽʤʠ, ʘʥʪʦʥʽʤʠ, ʦʤʦʥʽʤʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʩʢʣʘʜʘʻʤʦ ʤʘʨʰʨʫʪ ʧʦʜʦʨʦʞʽ, 

ʜʝ ʫʯʥʽ ʤʦʛʣʠ ʙ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʟʨʦʙʣʝʥʫ ʚʯʠʪʝʣʝʤ ʢʘʨʪʫ ʟʥʘʥʴ 

ʘʙʦ ʞ ʧʦʩʪʝʨ-ʧʫʪʽʚʥʠʯʦʢ. ʇʨʠʢʣʘʜ: ʥʘ ʩʪʘʥʮʽʾ çɺɯɼɻɸɼɸʁʂʆè ʚʽʜʛʘʜʘʪʠ ʪʝʤʫ 

ʫʨʦʢʫ ʟʘ ʧʦcʪʝʨʦʤ (3 ʭʚ.) (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʪʝʨʘ 
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ʅʘ ʩʪʘʥʮʽʾ ʟ ʧʦʚʪʦʨʝʥʥʷʤ ʣʝʢʩʠʯʥʠʭ ʧʦʤʠʣʦʢ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ 

ʽʥʬʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʷʩʢʨʘʚʦ ʪʘ ʥʘʦʯʥʦ ʟʤʦʞʫʪʴ ʦʩʚʽʞʠʪʠ ʪʘ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʟʥʘʥʥʷ ʫʯʥʽʚ (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʛʨʘʬʽʢʠ 

ɸʢʪʠʚʽʟʫʚʘʪʠʤʫʪʴ ʫʚʘʛʫ ʰʢʦʣʷʨʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʤʽʚ ʚ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ, ʱʦ ʟʘ ʧʨʘʚʠʣʴʥʦʛʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʝʢʩʪʫ, ʧʦʢʣʠʢʘʥʽ ʫ ʣʝʛʢʽʡ 

ʨʦʟʚʘʞʘʣʴʥʽʡ ʬʦʨʤʽ ʥʝʩʪʠ ʚʝʣʠʢʠʡ ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʟʤʽʩʪ (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʤʽʚ 

ʅʝʩʪʘʥʜʘʨʪʥʦ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ̌ ʘʜʞʝʪʽʚ, ʫʯʥʽ ʤʦʞʫʪʴ ʚʢʽʥʮʽ ʫʨʦʢʫ ʧʨʦʡʪʠ 

ʦʥʣʘʡʥ-ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʴ ʾʭʥʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʚʠʯʥʽ ʤʝʪʦʜʠ 

ʧʝʨʝʚʽʨʢʠ ʥʘʙʫʪʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ. ɼʣʷ ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ çʭʤʘʨʠ ʩʣʽʚè, ʱʦ ʩʧʨʠʷʪʠʤʫʪʴ ʬʦʨʤʫʚʘʥʥʶ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʪʘ 

ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɺ ʧʨʦʮʝʩʽ ʧʦʷʩʥʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʘʪʠ 

ʽʥʪʝʨʘʢʪʠʚʥʫ ʜʦʰʢʫ ʯʠ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʠʡ ʙʣʦʛ, ʷʢʽ ʙ ʩʠʩʪʝʤʘʪʠʟʫʚʘʣʠ, 

ʜʦʩʪʫʧʥʦ ʩʪʨʫʢʪʫʨʫʚʘʣʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. 
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ʋʟʘʛʘʣʴʥʶʶʯʠ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʘʩʚʦʻʥʥʷ ʫʯʥʷʤʠ ʤʘʪʝʨʽʘʣʫ, ʟʙʘʛʘʯʝʥʥʶ ʟʤʽʩʪʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʧʽʜʚʠʱʝʥʥʶ 

ʤʦʪʠʚʘʮʽʾ ʜʦ ʚʠʚʯʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ. 
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ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, 
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ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʢʨʠʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʝ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʥʘʚʯʘʣʴʥʽʡ ʪʘ ʩʧʦʨʪʠʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ [1; 3; 4]. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʟʥʠʭ ʛʘʜʞʝʪʽʚ ʪʘ ʜʝʚʘʡʩʽʚ ʚʽʜʢʨʠʚʘʶʪʴʩʷ 

ʰʠʨʰʽ ʧʝʨʩʧʝʢʪʠʚʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʦʨʛʘʥʽʟʤʫ [2]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʬʽʟʠʯʥʦʶ ʢʫʣʴʪʫʨʦʶ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻ ʘʢʪʠʚʥʽʩʪʴ ʽ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ. ʆʩʢʽʣʴʢʠ ʮʝ 

ʜʦʟʚʦʣʷʻ ʟʘʣʫʯʘʪʠ ʾʭ ʫ ʧʨʦʮʝʩ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʥʝ ʣʠʰʝ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ 

(ʫʨʦʢʽʚ), ʘʣʝ ʡ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ [2; 3]. 

ʇʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʛʘʣʫʟʽ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʩʧʦʨʪʫ ʧʝʨʝʜʙʘʯʘʻ 

ʦʚʦʣʦʜʽʥʥʷ ʮʠʬʨʦʚʦʶ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ, ʷʢ ʦʜʥʽʻʶ ʽʟ ʙʘʟʦʚʠʭ [4]. ʊʦʤʫ ʤʦʣʦʜʽ 

ʬʘʭʽʚʮʽ ʧʦʚʠʥʥʽ ʥʝ ʣʠʰʝ ʟʥʘʪʠ ʧʨʦ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʾʭ ʤʦʞʣʠʚʦʩʪʽ, ʘʣʝ ʡ ʚʤʽʪʠ 

ʾʭ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ [3; 4]. 

ʉʴʦʛʦʜʥʽ ʚʽʜʝʦʟʡʦʤʢʘ ʪʘ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʩʪʘʣʠ ʟʚʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ɼʣʷ 

ʮʴʦʛʦ ʥʝʦʙʦʚô̫ ʟʢʦʚʦ ʤʘʪʠ ʜʦʨʦʛʠʡ ʬʦʪʦʘʧʘʨʘʪ ʯʠ ʚʽʜʝʦʢʘʤʝʨʫ. ɿʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ 

ʨʦʢʽʚ ʢʘʤʝʨʠ ʩʫʯʘʩʥʠʭ ʩʤʘʨʪʬʦʥʽʚ ʩʪʘʣʠ ʥʘʩʪʽʣʴʢʠ ̫ ʢʽʩʥʠʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʚʦʜʠʪʠ ʷʢ ʣʶʙʠʪʝʣʴʩʴʢʫ, ʪʘʢ ʽ ʧʨʦʬʝʩʽʡʥʫ ʟʡʦʤʢʫ. ʇʨʦʪʝ, ʢʨʽʤ ʤʦʜʫʣʷ ʢʘʤʝʨʠ 
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ʚʙʫʜʦʚʘʥʦʾ ʫ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʚʘʞʣʠʚʠʤ ʻ ʟʘʩʪʦʩʫʥʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʙʫʜʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚʽʜʝʦʟʘʧʠʩ [5]. ʊʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʘʤʝʨʠ ʪʘ ʟʘʩʪʦʩʫʥʢʫ ʙʫʜʫʪʴ 

ʚʠʟʥʘʯʘʪʠ ʷʢʽʩʪʴ ʚʽʜʟʥʷʪʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʦʛʨʘʤʠ ʜʣʷ ʟʡʦʤʢʠ ʥʘ ʩʤʘʨʪʬʦʥ ʤʦʞʫʪʴ 

ʤʘʪʠ ʯʠʤʘʣʦ ʜʦʜʘʪʢʦʚʠʭ ʬʫʥʢʮʽʡ ʪʘ ʥʘʣʘʰʪʫʚʘʥʴ, ʱʦ ʜʦʟʚʦʣʷ ̒ʧʝʨʝʪʚʦʨʠʪʠ 

ʩʤʘʨʪʬʦʥ ʚ ̔ ʥʩʪʨʫʤʝʥʪ ʜʣʷ ʟʘʧʠʩʫ ʚʽʜʝʦ, ʷʢʝ ʤʘʣʦ ʯʠʤ ʧʦʩʪʫʧʘʪʠʤʝʪʴʩʷ 

ʧʨʦʬʝʩʽʡʥʽʡ ʚʽʜʝʦʟʡʦʤʮʽ. 

ɺʽʜʝʦʨʝʜʘʢʪʦʨ ï ʻ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʱʦ ʚʢʣʶʯʘʻ ʥʘʙʽʨ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʨʝʜʘʛʫʚʘʪʠ ʚʽʜʝʦʬʘʡʣʠ [5]. ɯʟ ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʨʝʜʘʛʫʚʘʥʥʷ ʚʽʜʝʦ ʩʪʘʣʦ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʙʫʜʴ-ʢʦʛʦ, ʭʪʦ ʤʘʻ 

ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʁ ʪʝʨ (ʇʂ), ʥʦʫʪʙʫʢ, ʧʣʘʥʰʝʪ ʪʘ, ʥʘʚʽʪʴ, ʩʤʘʨʪʬʦʥ. ʅʝ ʟʘʚʞʜʠ 

ʻ ʯʘʩ ʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʜʝʦ ʥʘ ʢʦʤʧôʁ ʪʝʨʽ ʯʠ ʥʦʫʪʙʫʮʽ. ɸʣʝ, ʟʚʘʞʘʶʯʠ 

ʥʘ ʪʝ, ʱʦ ʤʦʙʽʣʴʥʽ ʟʘʩʪʦʩʫʥʢʠ ʟʘ ʧʦʪʫʞʥʦʩʪʷʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʡʞʝ 

ʟʨʽʚʥʷʣʠʩʷ ʟ ʇʂ, ʪʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʙʽʣʴʰʦʩʪʽ ʟʘʚʜʘʥʴ ʜʦʩʪʘʪʥʴʦ ʤʘʪʠ ʣʠʰʝ 

ʩʤʘʨʪʬʦʥ.  

ʇʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ 

ʩʪʫʜʝʥʪʘʤ ʩʪʘʚʠʪʴʩʷ ʟʘʚʜʘʥʥʷ ï ʧʽʜʽʙʨʘʪʠ ʢʦʤʧʣʝʢʩʠ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ. ʅʘ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷ ʟ ʧʨʝʜʤʝʪʫ çʄʝʪʦʜʠʢʘ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʚ ʉʄɻè ʤʘʡʙʫʪʥʽ 

ʬʘʭʽʚʮʽ ʛʘʣʫʟʽ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʩʧʦʨʪʫ ʧʦʚʠʥʥʽ ʥʝ ʣʠʰʝ ʟʥʘʪʠ ʚʧʨʘʚʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʽʟ ʜʽʪʴʤʠ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʫ ʩʪʘʥʽ ʟʜʦʨʦʚô̫ , 

ʘʣʝ ʡ ʥʘ ʩʦʙʽ ʚʽʜʯʫʚʘʪʠ ʷʢ ʧʨʘʮʶʶʪʴ ʨʽʟʥʽ ʤô̫ ʟʦʚʽ ʛʨʫʧʠ, ʷʢ ʬʫʥʢʮʽʦʥʫʻ ʦʨʛʘʥʽʟʤ 

ʧʽʜ ʯʘʩ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʚʧʨʘʚ. ɺ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʾ ʪʘ 

ʟʤʽʰʘʥʦʾ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʠ ʘʢʪʠʚʥʦ ʟʥʽʤʘʶʪʴ ʚʽʜʝʦ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʣʝʢʩʽʚ, 

ʷʢʽ ʚʦʥʠ ʧʽʜʙʠʨʘʶʪʴ ʜʣʷ ʜʽʪʝʡ ʟ ʚʽʜʭʠʣʝʥʥʷʤʠ ʫ ʩʪʘʥʽ ʟʜʦʨʦʚô̫. 

ʅʘʩ ʟʘʮʽʢʘʚʠʣʦ, ʷʢʽ ʚʽʜʝʦʨʝʜʘʢʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʫʜʝʥʪʠ ̔ ɦ ʦ ʙʫʣʦ 

ʧʨʠʯʠʥʦʶ ʚʠʙʦʨʫ ʩʘʤʝ ʪʘʢʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʫʚʘʥʥʷ 43-ʦʭ 

ʩʪʫʜʝʥʪʽʚ ʬʘʢʫʣʴʪʝʪʫ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ. ʆʧʠʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ Google-ʬʦʨʤʠ. ɻʨʘʬʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ 

ʧʨʦʛʨʘʤʠ Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪʠ. ɺ ʫʤʦʚʘʭ ʦʯʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʠ ʜʝʤʦʥʩʪʨʫʚʘʣʠ 

ʧʽʜʽʙʨʘʥʽ ʢʦʤʧʣʝʢʩʠ. ʇʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ, ʢʦʣʠ ʚʽʜʚʽʜʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʙʫʣʦ 

ʦʙʤʝʞʝʥʠʤ ʽ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʝʨʝʡʰʦʚ ʥʘ ʟʤʽʰʘʥʦ-ʜʠʩʪʘʥʮʽʡʥʫ ʬʦʨʤʫ ʥʘʚʯʘʥʥʷ, 

ʩʪʫʜʝʥʪʘʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʥʽʤʘʪʠ ʥʘ ʚʽʜʝʦ ʢʦʤʧʣʝʢʩʠ ʚʧʨʘʚ ʽʟ ʜʝʪʘʣʴʥʠʤ 

ʧʦʷʩʥʝʥʥʷʤ. ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʧʨʦʷʚʠʣʠ ʪʚʦʨʯʽʩʪʴ ʫ 

ʧʨʦʮʝʩʽ ʟʡʦʤʦʢ ʚʽʜʝʦ ï ʚʦʥʠ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʢʘʤʝʨʫ ʩʤʘʨʪʬʦʥʫ 

ʜʣʷ ʬʽʣʴʤʫʚʘʥʥʷ, ʘʣʝ ʡ ʦʧʨʘʮʴʦʚʫʚʘʣʠ ʚʽʜʝʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʝʦʨʝʜʘʢʪʦʨʽʚ. ʎʝ 

ʥʘʜʘʣʦ ʚʽʜʝʦʤʘʪʝʨʽʘʣʘʤ ʧʦʚʥʦʪʠ ʨʦʟʫʤʽʥʥʷ ʟʤʽʩʪʫ ʚʠʢʦʥʫʚʘʥʦʾ ʚʧʨʘʚʠ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʽ ʩʪʫʜʝʥʪʠ (100 % 

ʘʥʢʝʪʦʚʘʥʠʭ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʟʡʦʤʢʠ ʚʽʜʝʦ ʣʠʰʝ ʩʤʘʨʪʬʦʥ. 

ʅʘ ʧʠʪʘʥʥʷ: çʏʠ ʢʦʨʠʩʪʫʚʘʣʠʩʴ ʚʽʜʝʦʨʝʜʘʢʪʦʨʦʤ ʜʣʷ ʦʙʨʦʙʢʠ ʚʽʜʝʦ ʧʨʠ 

ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʟ ʜʠʩʮʠʧʣʽʥʠ çʄʝʪʦʜʠʢʘ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʚ 

ʉʄɻ?è ʩʪʚʝʨʜʥʦ ʚʽʜʧʦʚʽʣʠ 86 % ʨʝʩʧʦʥʜʝʥʪʽʚ, ʘ 14 % ʦʙʨʘʣʠ ʚʽʜʧʦʚʽʜʴ çʥè̔, 
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ʦʩʢʽʣʴʢʠ ʟʥʽʤʘʣʠ ʚʽʜʝʦ ʥʘ ʢʘʤʝʨʫ ʩʤʘʨʪʬʦʥʫ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʬʫʥʢʮʽʾ.  

ʉʪʫʜʝʥʪʠ, ʷʢʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʙʽʣʴʥʽ ʟʘʩʪʦʩʫʥʢʠ (ʚʽʜʝʦʨʝʜʘʢʪʦʨʠ) ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʟʚʘʥʽ ʙʝʟʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʯʠ ʥʝʪʚʦʨʯʠʤʠ. ʋ ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʽ 

ʛʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ï ʧʽʜʛʦʪʫʚʘʪʠ ʢʦʤʧʣʝʢʩ ʚʧʨʘʚ ʚʨʘʭʦʚʫʶʯʠ ʚʽʜʭʠʣʝʥʥʷ ʫ ʩʪʘʥʽ 

ʟʜʦʨʦʚô̫  ʜʠʪʠʥʠ. ɿʘʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʤʧʣʝʢʩʽʚ ʥʝ ʚʢʘʟʫʚʘʣʠʩʴ, ʦʩʢʽʣʴʢʠ ʮʝ ʥʝ 

ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʠʭ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ [5]. ʇʨʦʪʝ 

ʨʦʙʦʪʘ ʟ ʚʽʜʝʦʨʝʜʘʢʪʦʨʦʤ ʜʦʟʚʦʣʷʻ ʧʨʦʷʚʠʪʠ ʪʚʦʨʯʽʩʪʴ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ̔ 

ʟʘʡʤʘʻ ʥʝʙʘʛʘʪʦ ʯʘʩʫ ʥʘ ʦʧʨʘʮʶʚʘʥʥʷ ʚʽʜʝʦ. 

ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʠʪʘʥʥʷ: çʗʢʠʡ ʚʽʜʝʦʨʝʜʘʢʪʦʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʟʡʦʤʢʠ 

ʚʧʨʘʚ ʪʘ ʤʦʥʪʫʚʘʥʥʷ ʚʽʜʝʦ ʜʣʷ ʟʘʥʷʪʴ çʄʝʪʦʜʠʢʘ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʚ ʉʄɻ?è ̔ ʟ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʥʘʡʙʽʣʴʰʝ ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʢʘʟʘʣʠ ʥʘ ʟʘʩʪʦʩʫʥʦʢ InShot (51 %), 

ʪʨʦʭʠ ʤʝʥʰʝ ï VivaVideo (26 %) ʪʘ Movavi Video Editor (16 %). ʉʝʨʝʜ ʽʥʰʠʭ 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʚʽʜʝʦʨʝʜʘʢʪʦʨʽʚ (7 %) ʥʘʟʚʘʣʠ CapCut ʪʘVN ʅʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ 

ʚʠʷʚʠʣʠʩʴ ʤʦʙʽʣʴʥʽ ʟʘʩʪʦʩʫʥʢʠ, ʷʢʽ ʻ ʚʽʜʦʤʠʤʠ ʩʝʨʝʜ ʤʦʣʦʜʽ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʷʢʽ 

ʯʘʩʪʦ ʟô̫ ʚʣʷʻʪʴʩʷ ʫ ʩʦʮʤʝʨʝʞʘʭ.  

ɺʽʜʝʦʨʝʜʘʢʪʦʨ Windows Movie Maker ʩʝʨʝʜ ʦʧʠʪʘʥʠʭ ʥʽʭʪʦ ʥʝ ʚʢʘʟʘʚ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʚʩʽ ʩʪʫʜʝʥʪʠ ʢʦʨʠʩʪʫʚʘʣʠʩʴ ʩʤʘʨʪʬʦʥʘʤʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ 

ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ (ʆʇ) Android ʘʙʦ iOS. ɺʢʘʟʘʥʠʡ ʨʝʜʘʢʪʦʨ ʧʨʘʮʶʻ ʥʘ 

ʆʇ Windows, ʷʢʘ ʨʽʜʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʤʘʨʪʬʦʥʘʭ ʚ ʋʢʨʘʾʥʽ.  

ʅʘ ʧʠʪʘʥʥʷ: çʏʦʤʫ ʢʦʨʠʩʪʫʚʘʣʠʩʴ ʩʘʤʝ ʮʠʤ ʚʽʜʝʦʨʝʜʘʢʪʦʨʦʤ?è 84 % 

ʥʘʟʚʘʣʠ ʧʨʠʯʠʥʦʶ çʣʝʛʢʽʩʪʴ ʫ ʢʦʨʠʩʪʫʚʘʥʥʽ, ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩè. ʅʘ ʜʨʫʛʦʤʫ 

ʤʽʩʮʽ ï ʙʫʚ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʡ, ʧʽʩʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷʤ ʽʥʰʠʤʠ ʚʽʜʝʦʨʝʜʘʢʪʦʨʘʤʠ ï

 75 %. ɹʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʢʦʨʠʩʪʫʚʘʯʽʚ (58 %) ʚʢʘʟʘʣʠ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʙʝʟʢʦʰʪʦʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ. ɺʘʞʣʠʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʠʙʦʨʫ ʪʘ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʚʽʜʝʦʨʝʜʘʢʪʦʨʦʤ ʪʘʢʦʞ ʙʫʣʠ çʚʝʣʠʢʠʡ ʚʠʙʽʨ ʨʽʟʥʠʭ ʬʽʣʴʪʨʽʚ ʪʘ ʚʽʜʝʦʝʬʝʢʪʽʚ ʜʣʷ 

ʧʝʨʝʭʦʜʽʚè (42 %) ʪʘ çʩʪʠʣʴʥʽ ʪʝʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʜʝʦè (33 %). ʅʘʡʤʝʥʰ 

ʚʘʞʣʠʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʠʷʚʠʣʠʩʴ çʧʦʪʫʞʥʽ ʬʫʥʢʮʽʾ ʨʝʜʘʛʫʚʘʥʥʷè (16 %). 

ʅʘ ʧʠʪʘʥʥʷ: çʏʠ ʧʣʘʥʫʻʪʝ ʫ ʩʚʦʾʡ ʥʘʚʯʘʣʴʥʽʡ ʪʘ ʩʧʦʨʪʠʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʝʦʨʝʜʘʢʪʦʨʠ ʜʣʷ ʦʙʨʦʙʢʠ ʚʽʜʝʦ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʪʘ ʧʦʷʩʥʝʥʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ?è ʩʪʚʝʨʜʥʦ 

ʚʽʜʧʦʚʽʣʠ 72 % ʨʝʩʧʦʥʜʝʥʪʽʚ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʩʪʫʜʝʥʪʘʤ ʧʦʜʦʙʘʻʪʴʩʷ ʪʚʦʨʯʦ 

ʧʽʜʭʦʜʠʪʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. ʊʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʨʦʙʢʠ ʚʽʜʝʦ, ʜʝ ʻ ʩʘʤ 

ʩʪʫʜʝʥʪ, ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʩʘʤʦʦʮʽʥʢʫ ̔ ʜʦʟʚʦʣʷʻ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʟʘʷʚʣʷʪʠ ʧʨʦ ʩʝʙʝ ʷʢ 

ʦʩʦʙʠʩʪʽʩʪʴ.  

ʉʝʨʝʜ ʦʧʠʪʘʥʠʭ 21 % ʥʝ ʟʘʜʫʤʫʚʘʣʠʩʴ ʧʨʦ ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʝʦʨʝʜʘʢʪʦʨʽʚ ʫ ʩʚʦʾʡ ʥʘʚʯʘʣʴʥʽʡ ʪʘ ʩʧʦʨʪʠʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʄʦʞʣʠʚʦ, ʮʝ 

ʧʦʚô̫ ʟʘʥʦ ʟ̔ ʪʠʤ, ʱʦ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʟʘʥʷʪʪʷʭ ʨʽʜʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʙ ʧʝʨʝʜʙʘʯʘʪʠ ʚʽʜʝʦʟʡʦʤʢʫ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ ʷʢ ʯʘʩʪʠʥʠ ʧʨʠʢʣʘʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʛʘʣʫʟʽ 

ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʩʧʦʨʪʫ.  

ʅʝ ʧʣʘʥʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʝʦʨʝʜʘʢʪʦʨʠ ʫ ʩʚʦʾʡ ʧʦʜʘʣʴʰʽʡ ʥʘʚʯʘʣʴʥʽʡ 

ʪʘ ʩʧʦʨʪʠʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 7 % ʦʧʠʪʘʥʠʭ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚô̫ ʟʘʥʦ ʽʟ ʚʽʜʩʫʪʥʽʩʪʶ 

ʯʽʪʢʠʭ ʧʣʘʥʽʚ ʱʦʜʦ ʬʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʥʘʡʙʣʠʞʯʠʡ ʯʘʩ. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʉʪʫʜʝʥʪʠ ʬʘʢʫʣʴʪʝʪʫ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʜʦʙʨʝ ʦʙʽʟʥʘʥʽ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪ ̔ʢʘʤʝʨʠ ʩʤʘʨʪʬʦʥʫ ʪʘ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʽʜʝʦʨʝʜʘʢʪʦʨʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʾʤ 

ʛʦʪʫʚʘʪʠʩʴ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ, ʧʨʦʷʚʣʷʶʯʠ ʪʚʦʨʯʽʩʪʴ ʪʘ ʢʨʝʘʪʠʚʥʽʩʪʴ. 

ʇʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʘʥʷʪʴ ʟ ʜʠʩʮʠʧʣʽʥʠ çʄʝʪʦʜʠʢʘ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ 

ʚ ʉʄɻè ʩʪʫʜʝʥʪʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʽʜʝʦʟʡʦʤʢʫ ʢʦʤʧʣʝʢʩʽʚ ʚʧʨʘʚ. 

ʇʦʷʩʥʝʥʥʷ ʧʽʜʧʠʩʘʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ ʥʘ ʢʦʞʥʠʡ ʨʘʭʫʥʦʢ, ʥʘʢʣʘʜʝʥʥʷ 

ʤʫʟʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʚʽʜʝʦʨʷʜʘʤʠ ʧʦʢʨʘʱʫ ̒

ʩʧʨʠʡʥʷʪʪʷ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʨʫʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʨʘʢʪʠʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʣʦ ʽʥʪʝʨʝʩ ʜʦ ʧʨʝʜʤʝʪʫ, ʘʣʝ ʡ 

ʤʦʪʠʚʫʚʘʣʦ ʩʪʫʜʝʥʪʽʚ ʽ ʥʘʜʘʣʽ ʚʝʩʪʠ ʚʽʜʝʦʟʘʧʠʩʠ ʚʠʢʦʥʘʥʥʷ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ.  
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ʟʚʝʨʥʝʥʥʷ: 20.04.2022). 

5. ʉʫʧʨʫʥʶʢ ʅ. ʗʢ ʤʦʥʪʫʚʘʪʠ ʚʽʜʝʦ ʥʘ ʩʤʘʨʪʬʦʥʽ: ʦʛʣʷʜ 8 ʫʣʴʪʠʤʘʪʠʚʥʠʭ ʜʦʜʘʪʢʽʚ. 

URL: https://www.moyo.ua/ua/news/kak_montirovat_video_na_smartfone_ 

obzor_8_ultimativnykh_prilozheniy.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 22.04.2022). 

ʉʇɽʎʀʌɯʂɸ ʆʈɻɸʅɯɿɸʎɯɰ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ ɺ ʋʄʆɺɸʍ 

ɺʆɭʅʅʆɻʆ ʏɸʉʋ 

ɿʦʣʦʪʘʨʝʥʢʦ ʊʝʪʷʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 
ʤʘʛʽʩʪʨʘʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʇʦʯʘʪʢʦʚʘ ʦʩʚʽʪʘ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 

20fpp.t.zolotarenko@std.npu.edu.ua 

ɺʘʩʶʪʽʥʘ ʊʝʪʷʥʘ ʄʠʢʦʣʘʾʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʧʝʜʘʛʦʛʽʢʠ ʽ ʤʝʪʦʜʠʢʠ ʧʦʯʘʪʢʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 

t.m.vasyutina@npu.edu.ua 

ɺʚʝʜʝʥʥʷ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚʥʝʩʣʦ ʩʫʪʪʻʚʽ ʢʦʨʝʢʪʠʚʠ ʫ ʚʩʽ ʩʬʝʨʠ ʞʠʪʪʷ. 

ɹʝʟʫʤʦʚʥʦ ʟʤʽʥʠ ʪʦʨʢʥʫʣʠʩʷ ʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʅʘ ʧʦʯʘʪʢʫ ʚʽʡʥʠ ʚʠʷʚʠʣʦʩʷ 

ʥʝʧʨʦʩʪʠʤ ʥʘʚʽʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʘʜʞʝ ʫ ʜʝʷʢʠʭ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʘʭ ʚʽʜʙʫʚʘʣʠʩʷ ʘʢʪʠʚʥʽ ʙʦʡʦʚʽ ʜʽʾ ʽ ʥʝ ʙʫʣʦ ʥʘʚʽʪʴ ʪʝʣʝʬʦʥʥʦʛʦ ʟʚô̫ ʟʢʫ, ʥʝ 

ʢʘʞʫʯʠ ʧʨʦ ʩʪʘʙʽʣʴʥʝ ʧʽʜô̒ ʜʥʘʥʥʷ ʜʦ ʤʝʨʝʞʽ ʥ̔ʪʝʨʥʝʪ. ʆʪʨʠʤʘʚʰʠ ʤʦʞʣʠʚʽʩʪʴ 

(ʫ ʙʽʣʴʰʦʩʪʽ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ) ʧʨʦʚʦʜʠʪʠ ʟʘʥʷʪʪʷ ʜʠʩʪʘʥʮʽʡʥʦ, ʫʩʝ ʞ ʟʘʣʠʰʘʻʪʴʩʷ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʙʘʛʘʪʦ ʟʘʧʠʪʘʥʴ ʽ ʚʽʜʧʦʚʽʜʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʦʰʫʢʫ ʥʦʚʠʭ ʰʣʷʭʽʚ ʨʝʘʣʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʾ ʤʝʪʠ ʟʘ ʥʝʧʨʦʩʪʠʭ ʫʤʦʚ ʚʦʻʥʥʦʛʦ ʯʘʩʫ.  

ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʟʘʨʘʟ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʦʛʦ, ʷʢʝ ʙʫʣʦ ʧʽʜ ʯʘʩ 

ʧʘʥʜʝʤʽʾ. ɹʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ ʥʘʨʘʟʽ ʥʘʚʽʪʴ ʚʠʟʥʘʯʘʶʪʴ ʧʝʚʥʫ ʟʤʽʥʫ ʦʩʚʽʪʥʴʦʾ ʤʝʪʠ. 

ɺʦʥʠ ʟʘʫʚʘʞʫʶʪʴ, ʱʦ ʥʘʚʯʘʥʥʷ ʟʘʨʘʟ, ʦʢʨʽʤ ʤʝʪʠ ʧʨʦʧʠʩʘʥʦʾ ʫ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ 

çʇʨʦ ʦʩʚʽʪʫè, ʩʧʨʷʤʦʚʘʥʝ ʪʘʢʦʞ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʟʜʦʨʦʚô̫  ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʽ çʧʦʚʝʨʥʝʥʥʷè ʾʭ ʜʦ ʙʝʟʧʝʯʥʠʭ ʯʘʩʽʚ, ʩʧʦʩʽʙ ʚʽʜʚʦʣʽʢʪʠ ʚʽʜ ʧʝʨʝʞʠʚʘʥʴ.  

ʅʘʜʘʪʠ ʯʽʪʢʫ ʻʜʠʥʫ ʽʥʩʪʨʫʢʮʽʶ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʙʫʣʦ ʙʠ ʧʨʦʚʦʜʠʪʠ 

ʟʘʥʷʪʪʷ ʜʠʩʪʘʥʮʽʡʥʦ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʯʘʩʫ, ʥʝʤʦʞʣʠʚʦ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʫʤʦʚ, ʫ ʷʢʠʭ ʟʘʨʘʟ ʟʤʫʰʝʥʽ ʚʠʢʣʘʜʘʪʠ ʧʨʘʮʽʚʥʠʢʠ ʦʩʚʽʪʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʠʡ ʧʦ-ʨʽʟʥʦʤʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʞʥʦʾ 

ʦʢʨʝʤʦʾ ʩʠʪʫʘʮʽʾ. ʆʜʥʘʢ, ʚʩʝ ʞ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʧʦʨʘʜ, ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʯʘʩʫ. ʅʘʩʘʤʧʝʨʝʜ, ʚʘʞʣʠʚʦ ʜʝʪʘʣʴʥʦ 

ʩʧʣʘʥʫʚʘʪʠ ʫʨʦʢ ʽ ʨʘʟʦʤ ʟ ʪʠʤ ʙʫʪʠ ʛʦʪʦʚʠʤ, ʱʦ ʱʦʩʴ ʤʦʞʝ ʧʽʪʠ ʥʝ ʟʘ ʧʣʘʥʦʤ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʫʩʽ ʟʘʧʠʪʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʚʽʡʥʠ. 

ʅʝ ʚʘʨʪʦ ʫʥʠʢʘʪʠ ʮʽʻʾ ʪʝʤʠ, ʫʪʽʤ ʽ ʥʝ ʧʦʪʨʽʙʥʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʝʾ ʟʘʙʘʛʘʪʦ. On-line 

ʫʨʦʢ ʤʘʻ ʙʫʪʠ ʟʙʘʣʘʥʩʦʚʘʥʠʡ. ʅʘʧʦʚʥʝʥʠʡ ʽ ʪʝʦʨʝʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʽ ʮʽʢʘʚʠʤʠ 

ʧʨʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. ɼʦʨʝʯʥʦ ʙʫʜʝ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʟʘʧʠʪʠ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ, ʥʘʜʘʶʯʠ ʾʤ ʪʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʮʽʢʘʚʠʪʴ ʾʭ ʫ ʨʘʤʢʘʭ ʪʝʤʠ. ʅʝ ʧʦʪʨʽʙʥʦ 

ʧʝʨʝʚʘʥʪʘʞʫʚʘʪʠ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʩʣʽʜʢʫʚʘʪʠ 

ʟʘ ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʘʪʤʦʩʬʝʨʦʶ ʚ ʫʯʥʽʚʩʴʢʦʤʫ ʢʦʣʝʢʪʠʚʽ. ʗʢʱʦ ʫ ʚʘʰʦʤʫ ʢʣʘʩʽ 

ʟô̫ ʚʠʣʠʩʷ ʜʽʪʠ, ʷʢʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʷʢ ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʽ ʦʩʦʙʠ, ʪʦ ʧʦʪʨʽʙʥʦ 

ʧʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʥʠʤʠ ʽ ʧʦʟʥʘʡʦʤʠʪʠ ʟ ʥʠʤʠ ʩʚʦʾʭ ʫʯʥʽʚ.  

ʅʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʮʽʢʘʚʝ, ʟʘʭʦʧʣʠʚʝ ʥʘʚʯʘʥʥʷ, ʷʢʝ ʙʠ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʝ ʟʘ 

ʧʦʩʪʽʡʥʦʾ ʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʂʦʨʠʩʥʠʤʠ ʫ ʮʴʦʤʫ 

ʘʩʧʝʢʪʽ ʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʮʠʬʨʦʚʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ. ʋ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʝʷʢʽ ʟ ʥʠʭ 

ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ 3-ʛʦ ʨʦʢʫ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʾʭʥʽʭ 

ʧʣʘʪʬʦʨʤʘʭ.  

ʊʘʙʣʠʮʷ 1 

ʇʨʠʢʣʘʜʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ 3-ʛʦ ʨʦʢʫ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ 
ʅʘʟʚʘ 

ʮʠʬʨʦʚʦʛʦ 

ʨʝʩʫʨʩʫ 

QR-ʢʦʜ ʜʣʷ 

ʧʝʨʝʭʦʜʫ ʥʘ 

ʨʝʩʫʨʩ 

ʅʘʚʯʘʣʴʥʘ 

ʜʠʩʮʠʧʣʽʥʘ. 

ʊʝʤʘ ʫʨʦʢʫ 

ɿʤʽʩʪ ʟʘʚʜʘʥʥʷ 

Mindmeister 

 

ʄʠʩʪʝʮʪʚʦ. 

çɹʦʛʘʪʠʨʽ ʚ 

ʤʫʣʴʪʠʧʣʽʢʘʮʽʾè  

ʉʪʚʦʨʽʪʴ ʽʥʪʝʣʝʢʪ-ʢʘʨʪʫ ʜʦ ʪʝʤʠ çʄʽʜʥʽ 

ʜʫʭʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠè 
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Matific 

 

ʄʘʪʝʤʘʪʠʢʘ. 

çʄʥʦʞʝʥʥʷ ʽ 

ʜʽʣʝʥʥʷ ʯʠʩʝʣè  

 

WordArt.com 

 

ʋʢʨʘʾʥʩʴʢʘ ʤʦʚʘ. 

çʇʦʥʷʪʪʷ ʧʨʦ 

ʧʨʠʢʤʝʪʥʠʢ ʷʢ 

ʯʘʩʪʠʥʫ ʤʦʚʘè 

ʇʨʠʜʫʤʘʡʪʝ ʷʢʥʘʡʙʽʣʴʰʝ ʧʨʠʢʤʝʪʥʠʢʽʚ ʜʦ 

ʩʣʦʚʘ çʤʦʚʘè. ʉʪʚʦʨʽʪʴ ʭʤʘʨʫ ʩʣʽʚ ʟ ʥʠʭ. 

 

MozaBook 

 

ʗ ʜʦʩʣʽʜʞʫʶ 

ʩʚʽʪ. çʗʢ 

ʨʦʟʧʽʟʥʘʪʠ 

ʥʝʧʨʘʚʜʠʚʫ 

ʽʥʬʦʨʤʘʮʽʶ?è 

ʇʦʜʠʚʽʪʴʩʷ 3D-ʩʮʝʥʫ çʊʝʣʝʛʨʘʬ (ʉʝʤʶʝʣʴ 

ʌ. ɹ. ʄʦʨʟʝ)è. ʇʦʜʫʤʘʡʪʝ, ʟ ʷʢʦʶ ʤʝʪʦʶ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ɸʟʙʫʢʫ ʄʦʨʟʝ? 

 

LearningApps 

 

ʄʘʪʝʤʘʪʠʢʘ. 

çɺʟʘʻʤʦʟʚô̫ ʟʦʢ 

ʜʦʜʘʚʘʥʥʷ ʽ 

ʚʽʜʥʽʤʘʥʥʷè 

 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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Duolingo 

 

ɸʥʛʣʽʡʩʴʢʘ ʤʦʚʘ. 

çWhat do you 

do?è 

 

ʏʠ ʟʤʦʛʣʠ ʙ ʤʠ ʨʦʟʤʦʚʣʷʪʠ ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ, ʷʢʱʦ ʙʠ ʧʦʩʪʽʡʥʦ ʜʦʚʦʜʠʣʦʩʷ 

ʜʠʚʠʪʠʩʷ ʫ ʩʣʦʚʥʠʢ? ɿʚʠʯʘʡʥʦ ï ʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʧʨʦʮʝʩ ʤʠʩʣʝʥʥʷ. 

ʗʢʱʦ ʥʝʤʘʻ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʥʘʥʴ ʽ ʻ ʧʦʪʨʝʙʘ ʧʦʩʪʽʡʥʦ ʰʫʢʘʪʠ ʾʭ, ʪʦ ʧʨʦ ʚʽʣʴʥʝ 

ʤʠʩʣʝʥʥʷ ʥʝ ʤʦʞʝ ʙʫʪʠ ʽ ʤʦʚʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʚʯʘʥʥʷ ʥʝʦʙʭʽʜʥʝ ʟʘ ʙʫʜʴ-ʷʢʠʭ 

ʫʤʦʚ.  
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ʪʚʦʨʯʽ ʨʽʰʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ, ʘʜʞʝ ʮʝ ʜʦʧʦʤʦʞʝ 
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ʟʤʽʩʪʫ ʚʝʙʩʘʡʪʫ, ʡʦʛʦ ʣʦʛʦʪʠʧʫ, ʩʪʠʣʴʦʚʦʤʫ ʦʬʦʨʤʣʝʥʥʶ, ʱʦʙ ʚʝʙʩʘʡʪ ʧʨʠʚʝʨʥʫʚ 

ʫʚʘʛʫ ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʽʻʥʪʽʚ. ɺʨʘʭʦʚʫʶʯʠ ʚʘʞʣʠʚʽʩʪʴ ʷʢʽʩʥʦʛʦ 
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ʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʬʘʭʦʚʽ ʥʘʚʠʯʢʠ. ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʫʤʦʚ ʨʦʟʫʤʽʥʥʷ ʚʝʙʜʠʟʘʡʥʫ ʻ 

ʟʥʘʥʥʷ ʪʦʛʦ, ʱʦ ʪʘʢʝ ʭʦʨʦʰʠʡ ʚʝʙʜʠʟʘʡʥ ʽ ʷʢ ʡʦʛʦ ʚʠʨʽʰʠʪʠ. ʇʝʨʰ ʟʘ ʚʩʝ, ʚʘʞʣʠʚʦ 

ʦʟʥʘʡʦʤʠʪʠʩʷ ʽʟ ʦʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʚʝʙʜʠʟʘʡʥʫ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʷʢ 

ʧʦʯʘʪʢʽʚʮʷʤ, ʪʘʢ ʽ ʜʦʩʚʽʜʯʝʥʠʤ ʬʘʭʽʚʮʷʤ, ʨʦʟʨʦʙʠʪʠ ʚʝʙʩʘʡʪ ʽʟ ʛʘʨʤʦʥʽʡʥʦʶ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʢʦʤʧʦʟʠʮʽʻʶ ʡ ʝʩʪʝʪʠʯʥʠʤ ʚʠʛʣʷʜʦʤ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʙʘʣʘʥʩʫ, ʢʦʥʪʨʘʩʪʫ, ʻʜʥʦʩʪʽ, 

ʽʻʨʘʨʭʽʾ, ʨʫʭʫ, ʨʠʪʤʫ, ʘʢʮʝʥʪʫ, ʚʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʆʢʨʽʤ ʪʦʛʦ, ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʝʚʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʴ ʩʘʤʦʛʦ ʚʝʙʩʘʡʪʫ, ʘ ʩʘʤʝ: ʡʦʛʦ ʝʩʪʝʪʠʯʥʝ 

ʦʬʦʨʤʣʝʥʥʷ, ʟʨʫʯʥʽʩʪʴ ʚ ʢʦʨʠʩʪʫʚʘʥʥʽ, ʟʨʦʟʫʤʽʣʽʩʪʴ ʚʠʢʣʘʜʫ ʢʦʥʪʝʥʪʫ, ʷʢʽʩʪʴ 

ʢʦʥʪʝʥʪʫ, ʘʜʘʧʪʦʚʘʥʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʦʙʽʣʴʥʠʭ ˇʘʜʞʝʪʽʚ. 

ʉʴʦʛʦʜʥʽ ʧʨʦʬʝʩʽʷ ʚʝʙʜʠʟʘʡʥʝʨʘ ʟ ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʙʫʣʘ 

ʟʥʘʯʥʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ. ʋ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʚʩʪʫʧʥʠʢʽʚ ʥʘ ʩʧʝʮʽʘʣʴʥʽʩʪʴ 022 ɼʠʟʘʡʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ. 

ʊʦʤʫ ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ, ʷʢʠʡ ʭʦʯʝ ʧʦʚô̫ ʟʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʟ̔ ʚʝʙʜʠʟʘʡʥʦʤ ʪʘ 

ʜʦʩʷʛʪʠ ʫ ʮʽʡ ʩʬʝʨʽ ʢʘʨô̒ ʨʥʦʛʦ ʫʩʧʽʭʫ, ʤʘʻ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʚʦʣʦʜʽʪʠ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʦʬʝʩʽʡʥʠʤʠ ʚʤʽʥʥʷʤʠ ʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ ʪʘ ʧʦʩʪʽʡʥʦ ʾ ʭ 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ. ɸʢʪʫʘʣʴʥʦʶ ʧʦʩʪʘʻ ʢʦʥʮʝʧʮʽʷ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʘ 

ʧʝʨʝʜʙʘʯʘʻ ʚʚʝʜʝʥʥʷ ʢʫʨʩʽʚ ʟʘ ʚʠʙʦʨʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʜʦʚʦʣʴʥʠʪʠ ʦʩʚʽʪʥʽ 

ʧʦʪʨʝʙʠ ʢʦʞʥʦʛʦ ʫʯʥʽʚ ʪʘ ʟʙʘʣʘʥʩʫʚʘʪʠ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʙʘʟʦʚʠʭ ʪʘ 

ʧʨʦʬʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ. 

ʂʫʨʩʠ ʟʘ ʚʠʙʦʨʦʤ ʟ̔ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʽʥʬʦʨʤʘʪʠʢʠ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʟʥʘʥʴ, ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʜʘʥʦʛʦ ʧʨʝʜʤʝʪʫ ʚ ʩʝʨʝʜʥʽʭ ʢʣʘʩʘʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ. ʋ ʣʠʩʪ ̔ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ 

ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʚʽʜ 18.02.2008 ʨ. ̄  1/9-83 çʇʨʦ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʥʘ 2008/2009 ʨ.è ʟʘʟʥʘʯʝʥʦ, ʱʦ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ ʨʦʙʦʯʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ ʤʽʩʪʷʪʴ ʊʠʧʦʚʽ ʥʘʚʯʘʣʴʥ ̔ʧʣʘʥʘʤʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ ʄʆʅ ʋʢʨʘʾʥʠ ʚʽʜ 

20.05.2003 ʨ. ̄  306è [1]. 

ʋ ʣʠʩʪ ̔ʄʆʅ ʋʢʨʘʾʥʠ ʚʽʜ 30.05.2008 ʨ.  ̄1/9-350 çʇʨʦ ʚʠʚʯʝʥʥʷ 

ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʧʨʦʬʽʣʴʥʠʭ ʢʣʘʩʘʭè ʧʦʜʘʥʦ ʧʨʦʛʨʘʤʠ ʢʫʨʩʽʚ ʟʘ ʚʠʙʦʨʦʤ: çʆʩʥʦʚʠ 

ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʘʬʽʢʠè, çʆʩʥʦʚʠ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʝʟʝʥʪʘʮʽʡè, çʆʩʥʦʚʠ 

ʥ̔ʪʝʨʥʝʪʫè, çʆʩʥʦʚʠ ʚʝʙʜʠʟʘʡʥʫè, çʆʩʥʦʚʠ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʙʝʟʧʝʢʠè, çʆʩʥʦʚʠ 

ʚʽʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷè, çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷè, çʉʫʯʘʩʥʽ 

ʦʬʽʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè. ɺʽʜʤʽʪʠʤʦ, ʱʦ ʚ ʦʩʥʦʚʫ ʧʨʦʛʨʘʤʠ çʆʩʥʦʚʠ 

ʚʝʙʜʠʟʘʡʥʫè, ɯ. ɿʘʚʘʜʩʴʢʦʛʦ ʪʘ ʅ. ʇʨʦʢʦʧʝʥʢʦ, ʚʠʦʢʨʝʤʣʝʥʦ ʪʘʢʽ ʧʨʦʚʽʜʥʽ 

ʟʘʚʜʘʥʥʷ: ʬʦʨʤʫʚʘʥʥʷ ʡ ʨʦʟʚʠʪʦʢ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʥʘʥʴ, ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ 

ʦʩʥʦʚ ʚʝʙʜʠʟʘʡʥʫ, ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʚʝʙʨʝʩʫʨʩʽʚ, ʬʦʨʤʫʚʘʥʥʷ 

ʦʩʥʦʚ ʢʫʣʴʪʫʨʠ ʦʬʦʨʤʣʝʥʥʷ ʚʝʙʩʘʡʪʫ, ʨʦʟʚʠʪʦʢ ʫʤʽʥʴ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ, 

ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʡ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʚʝʙʟʘʩʪʦʩʫʥʢʢʘʤʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙʩʘʡʪʽʚ. 

ʇʨʦʛʨʘʤʘ ʚʤʽʣʦ ʧʦʻʜʥʫʻ ʚ ʪʝʭʥʦʣʦʛʽʯʥʫ ʡ ʜʠʟʘʡʥʝʨʩʴʢʫ ʩʢʣʘʜʦʚʽ ʤʽʩʪʠʪʴ 

ʥʘʚʯʘʣʴʥʠʡ ʢʦʥʪʝʥʪ ʥʘ 35 ʛʦʜʠʥ [2]. 

ʇʨʦʛʨʘʤʘ çʆʩʥʦʚʠ ʚʝʙʜʠʟʘʡʥʫè ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʽʣ ʟʤʽʩʪʫ ʦʩʚʽʪʥʴʦʛʦ 

ʢʦʥʪʝʥʪʫ ʥʘ h̔ ʩʪʴ ʨʦʟʜʽʣʽʚ, ʘ ʩʘʤʝ: çɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʩʪʚʦʨʝʥʥʷ ʡ ʧʽʜʪʨʠʤʢʘ 

ʚʝʙʨʝʩʫʨʩʽʚè, çʆʩʥʦʚʠ ʤʦʚʠ HTMLè, çɻʨʘʬʽʢʘ, ʘʫʜʽʦ- ʪʘ ʚʽʜʝʦʽʥʬʦʨʤʘʮʽʷ ʥʘ 

ʚʝʙʩʪʦʨʽʥʢʘʭè, çɻʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ ʚʝʙʩʘʡʪʽʚè, çʂʘʩʢʘʜʥʽ ʘʨʢʫʰʽ ʩʪʠʣʽʚ ʽ 

ʜʠʥʘʤʽʯʥʽ ʚʝʙʩʘʡʪʠè, çʍʦʩʪʠʥʛ ʽ ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʩʘʡʪʽʚè, çɼʠʟʘʡʥ ʚʝʙʩʘʡʪʽʚè [3]. 

ɺʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷʤ 

ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʽ ʟʘʚʝʨʰʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ ʧʦʚʥʦʮʽʥʥʦʛʦ ʜʠʟʘʡʥʫ ʚʣʘʩʥʦʛʦ 

ʚʝʙʩʘʡʪʫ. ɺʩʝ ʮʝ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ ʩʪʘʨʰʠʭ ʢʣʘʩʽʚ ʚʽʜʧʦʚʽʜʥʠʭ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʦʨʫ ʪʘ ʦʚʦʣʦʜʽʥʥʷ ʢʫʨʩʦʤ ʟʘ 

ʚʠʙʦʨʦʤ çʆʩʥʦʚʠ ʚʝʙʜʠʟʘʡʥʫè ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʥʘʙʫʚʘʶʪʴ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʥʘʚʯʘʥʥʷ:  

1. ɿʥʘʥʥʷ: ʤʦʚʘ ʛʽʧʝʨʪʝʢʩʪʦʚʦʾ ʨʦʟʤʽʪʢʠ HTML; ʨʦʟʫʤʽʥʥʷ ʦʩʥʦʚ ʩʪʚʦʨʝʥʥʷ 

ʚʝʙʩʘʡʪʫ, ʚʝʙʩʪʦʨʽʥʢʠ, ʚʝʙʢʘʪʘʣʦʛʫ ʪʘ ʾʭ ʧʦʥʷʪʴ; ʟʥʘʥʥʷ ʦʩʥʦʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʪʨʫʢʪʫʨʠ ʚʝʙʩʘʡʪʫ; ʨʦʟʫʤʽʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʝʙʜʠʟʘʡʥʫ ʨʽʟʥʦʛʦ ʪʠʧʫ ʚʝʙʩʘʡʪʽʚ; 

ʟʥʘʥʥʷ ʦʩʥʦʚ ʪʘ ʧʨʠʟʥʘʯʝʥʴ ʛʨʘʬʽʯʥʠʭ ʬʦʨʤʘʪʽʚ .jpeg, .gif, .png; ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʚ ʛʣʦʙʘʣʴʥʽʡ ʤʝʨʝʞʽ; ʦʩʥʦʚʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʝʙʩʘʡʪʫ 

ʪʘ ʚʝʙʩʝʨʚʝʨʽʚ. 

2. ʋʤʽʥʥʷ: ʩʪʚʦʨʶʚʘʪʠ ʚʝʙʩʪʦʨʽʥʢʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʚʝʙʩʝʨʚʝʨʘ, ʨʦʟʨʦʙʣʷʪʠ ʾʭ ʜʠʟʘʡʥ, ʩʪʚʦʨʶʚʘʪʠ ʡ ʦʥʦʚʣʶʚʘʪʠ ʾʭ 

ʢʦʥʪʝʥʪ; ʧʣʘʥʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʪʘ ̔ ʜʝʶ ʚʝʙʧʨʦʻʢʪʫ, ʨʦʟʨʦʙʣʷʪʠ ʩʪʠʣʴ, ʧʨʦʚʦʜʠʪʠ 

ʧʽʜʪʨʠʤʢʫ ʚʝʙʧʨʦʻʢʪʫ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʜʠʟʘʡʥʦʤ; ʬʘʭʦʚʦ ʟʘʜʽʶʚʘʪʠ ʢʦʥʪʨʘʩʪ 

ʢʦʣʴʦʨʽʚ, ʨʦʟʤʽʨʽʚ ʦʙô̒ ʢʪʽʚ, ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʥʠʤʠ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʾ 

ʚʝʙʩʘʡʪʫ; ʚʤʽʣʦ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʢʦʥʪʝʥʪ ʚʝʙʩʪʦʨʽʥʦʢ, ʣʦʛʽʯʥʦ ʘʢʪʠʚʽʟʦʚʫʚʘʪʠ 

ʨʦʟʨʦʙʣʝʥʽ ʙʣʦʢʠ ʢʦʥʪʝʥʪʫ, ʥʘʜʘʚʘʪʠ ʣʘʢʦʥʽʯʥʽ ʪʘ ʪʝʤʘʪʠʯʥʽ ʧʽʜʟʘʛʦʣʦʚʢʠ, 

ʧʨʘʚʠʣʴʥʦ ʨʦʟʨʦʙʣʷʪʠ ʩʪʨʫʢʪʫʨʫ ʡ ʧʽʜʤʝʥʶ ʧʦʢʣʠʢʘʥʴ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʰʫʢʫ. 
3. ʂʦʤʫʥʽʢʘʮʽʷ: ʚʽʟʫʘʣʽʟʦʚʘʥʦ ʧʨʝʟʝʥʪʫʚʘʪʠ ʚʣʘʩʥʽ ʨʦʟʨʦʙʢʠ ʪʘ ʚʤʽʣʦ 

ʜʦʚʦʜʠʪʠ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

4. ɸʚʪʦʥʦʤʥʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ: ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʩʦʮʽʘʣʴʥʫ 

ʡʝʢʦʥʦʤʽʯʥʫ ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʥʘʚʯʘʥʥʷ; ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʧʽʜʚʠʱʫʚʘʪʠ ʩʚʦʶ ʬʘʭʦʚʠʡ ʨʽʚʝʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʩʫʯʘʩʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʝʙʜʠʟʘʡʥ ʚʠʩʪʫʧʘʻ 

ʩʘʤʦʩʪʽʡʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʝʨʩʪʮʽ ʡ ʦʬʦʨʤʣʝʥʥʽ 

ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʚʝʙʩʘʡʪʽʚ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʢʦʥʪʝʥʪʫ 

ʥʘ ʩʘʡʪʽ ʽ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʪʦʙʪʦ ʢʦʣʴʦʨʠ, ʰʨʠʬʪʠ, ʛʨʘʬʽʢʫ, ʘ 

ʪʘʢʦʞ ʩʘʤʫ ʩʪʨʫʢʪʫʨʫ ʩʘʡʪʫ ʪʦʱʦ. ɺʚʝʜʝʥʥʷ ʢʫʨʩʫ ʟʘ ʚʠʙʦʨʦʤ çʆʩʥʦʚʠ 

ʚʝʙʜʠʟʘʡʥʫè ʚʠʩʪʫʧʘʻ ʦʜʥʦʶ ʟ ʛʦʣʦʚʥʠʭ ʫʤʦʚ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ɺʠʚʯʝʥʥʷ ʚʝʙʜʠʟʘʡʥʫ ʤʘʻ ʩʪʘʪʠ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʫ ʩʫʯʘʩʥʽʡ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ, ʘ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʾʾ ʚʠʚʯʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʦʢʨʝʩʣʠʪʠ ʥʦʚʽ ʥʘʧʨʷʤʠ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 
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ɺ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʛʘʣʫʟʴ ʦʩʚʽʪʠ ʩʪʨʽʤʢʦ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʧʦʰʫʢʫ ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. 

ʆʜʥʠʤ ʟ ʥʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʫ ʢʦʥʪʝʢʩʪʽ ʧʨʦʙʣʝʤ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʘʢʪʠʚʽʟʘʮʽʻʶ 

ʥʘʚʯʘʥʥʷ, ʧʦʩʪʘʻ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʠʜʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ̫ ʢ ʯʠʥʥʠʢ ʡʦʛʦ ʢʨʘʱʦʛʦ 

ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ, ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʨʦʟʫʤʽʥʥʷ. ʇʽʜ ʘʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʜʦʩʣʽʜʥʠʢʠ (ʄʽʥʽʯ ʃ., ɹʣʘʛʦʜʘʨʝʥʢʦ ʃ.) ʨʦʟʫʤʽʶʪ ɹʥʝ ʧʨʦʩʪʦ ʽʣʶʩʪʨʘʪʠʚʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʘ ʩʠʩʪʝʤʫ ʧʝʨʝʜʘʯʽ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʫʻ ʥʘ ʜʽʾ 

ʩʫʙô̒ ʢʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʜʦʟʚʦʣʷʻ ʡʦʤʫ ʟʜʽʡʩʥʶʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʪʨʘʥʩʣʶʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ [2]. ʉʘʤʝ ʜʦ ʪʘʢʦʾ ʢʘʪʝʛʦʨʽʾ ʥʘʦʯʥʦ-

ʜʠʜʘʢʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʡ ʥʘʣʝʞʠʪʴ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʧʣʘʢʘʪ. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʜʦʜʘʪʢʦʚʠʤ ʟʘʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ (ɸ. ɸʥʜʨʝʡʢʘʥʽʯ, ʆ. ɹʝʩʢʣʽʥʩʴʢʘ, ʖ. ɺʘʩʘʣ, 

ɺ. ɾʝʙʨʦʚʩʴʢʠʡ, ʊ. ʂʦʚʘʣʴ, ʊ. ʂʨʫʰ, ʊ. ʊʘʙʣʝʨ, ɯ. ʐʘʭʽʥʘ ʪʘ ʽʥʰʽ). ɸʥʘʣʽʟ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʞʝʨʝʣ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʟʘʩʦʙʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘʢʦʞ 

ʚʠʤʘʛʘʶʪʴ ʧʝʚʥʦʾ ʫʚʘʛʠ ʟ ʙʦʢʫ ʚʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ (ʃ. ɻʘʚʨʽʣʦʚʘ, ɻ. ɻʝʥʩʝʨʫʢ, 

ʄ. ɻʨʦʤʷʢ, ʆ. ɼʝʨʢʘʯʦʚʘ, ʅ. ɾʠʪʻʥʴʦʚʘ, ɼ. ɿʘʜʚʦʨʥʦʚ, ʄ. ɯʦʪʢʦʚʩʴʢʘ, ɭ. ʂʦʚʯʝʨʛʘ, 

ʃ. ʆʩʪʘʧʝʥʢʦ, ʖ. ʉʦʢʦʣʦʚʘ ʪʘ ʽʥʰʽ). ʇʨʦʪʝ, ʤʦʞʣʠʚʦʩʪʽ ʩʝʨʚʽʩʫ Thinglink ̫ ʢ 

ʝʬʝʢʪʠʚʥʦʛʦ ̔ ʥʩʪʨʫʤʝʥʪʫ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʣʘʢʘʪʽʚ ʨʦʟʢʨʠʪʦ ʥʝʜʦʩʪʘʪʥʴʦ 

ʪʘ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʡ ʩʪʘʥʦʚʠʪʴ ʤʝʪʫ ʜʘʥʦʾ ʨʦʙʦʪʠ. 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʧʣʘʢʘʪ ï ʮʝ ʟʘʩʽʙ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʘʢʪʠʚʥʦ ʽ 

ʨʽʟʥʦʤʘʥʽʪʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ. ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥ ʁʧʦʩʠʣʘʥʴ, ʢʥʦʧʦʢ ʧʝʨʝʭʦʜʫ, ʦʙʣʘʩʪʝʡ ʪʝʢʩʪʦʚʦʛʦ ʘʙʦ ʮʠʬʨʦʚʦʛʦ 

ʚʚʝʜʝʥʥʷ ʪʦʱʦ. ʊʘʢʽ ʧʣʘʢʘʪʠ ʤʽʩʪʷʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʽʞ 

ʟʚʠʯʘʡʥʽ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʧʣʘʢʘʪʠ ʪʘ ʧʦʜʘʶʪʴ ʡʦʛʦ ʚ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽʡ ʬʦʨʤʽ [1]; 

ʝʣʝʢʪʨʦʥʥʠʡ ʦʩʚʽʪʥʽʡ ʟʘʩʽʙ ʥʦʚʦʛʦ ʪʠʧʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʟʘʜʽʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ ʩʧʨʠʡʥʷʪʪʷ ʥʘʦʯʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɺʽʥ 

ʦʨʛʘʥʽʯʥʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʢʣʘʩʥʦ-ʫʨʦʯʥʫ ʩʠʩʪʝʤʫ. ʋ ʮʠʬʨʦʚʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʘʭ 

ʮʴʦʛʦ ʪʠʧʫ ʽʥʬʦʨʤʘʮʽʷ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʥʝ ʚʽʜʨʘʟʫ, ʚʦʥʘ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʠʡ ʢʝʨʫʻ ʥʝʶ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʥʦʧʢʘʤʠ. ʇʣʘʢʘʪ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ï 

ʮʝ ʟʘʩʽʙ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʙʪʦ ʦʩʥʦʚʥʘ ʡʦʛʦ ʬʫʥʢʮʽʷ ï ʜʝʤʦʥʩʪʨʘʮʽʷ 

ʤʘʪʝʨʽʘʣʫ [3].  

ʅʘ ʫʚʘʛʫ ʚʯʠʪʝʣʽʚ ʟʘʩʣʫʛʦʚʫʶʪʴ ʯʠʤʘʣʦ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʦʙʠʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʣʘʢʘʪʠ: Cacoo (https://cacoo.com/); Genially 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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(https://genial.ly/); Glogster (https://edu.glogster.com/); Padlet (https://uk.padlet.com/); 

ThingLink (https://www.thinglink.com) ʪʘ ʽʥʰʽ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʤʦʞʣʠʚʦʩʪʽ 

ʧʝʨʝʣʽʯʝʥʠʭ ʩʝʨʚʽʩʽʚ, ʟʫʧʠʥʠʤʦʩʴ ʜʝʪʘʣʴʥʽʰʝ ʥʘ ʨʦʟʛʣʷʜʽ Thinglink, ʷʢʠʡ ʻ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʧʨʠʟʥʘʯʝʥʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʣʘ, ɦʦ 

ʧʝʨʝʪʚʦʨʶʻ ʜʦʜʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʥʘ çʞʠʚʽè ʦʙ'ʻʢʪʠ, ʜʦʟʚʦʣʷʻ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ 

ʨʦʟʤʽʩʪʠʪʠ ʪʝʢʩʪʦʚʽ ʜʦʢʫʤʝʥʪʠ, ʟʦʙʨʘʞʝʥʥʷ, ʚʽʜʝʦ- ʪʘ ʘʫʜʽʦʬʘʡʣʠ, ʧʦʩʠʣʘʥʥʷ 

ʪʦʱʦ. ʊʘʢʦʞ ʻ ʟʘʩʪʦʩʫʥʦʢ ʜʣʷ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. ʈʝʩʫʨʩ ʫʤʦʚʥʦ ʙʝʟʧʣʘʪʥʠʡ, 

ʘʣʝ ʪʠʭ ʬʫʥʢʮʽʡ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʚʽʣʴʥʦ, ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ 

ʚʯʠʪʝʣʷ.  

ʈʦʟʛʣʷʥʝʤʦ ʘʣʛʦʨʠʪʤ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʣʘʢʘʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʝʨʚʽʩʫ Thinglink.  

ɿʘʨʝʻʩʪʨʫʡʪʝʩʷ (Log in ʘʙʦ Start now). ɺʠ ʤʦʞʝʪʝ ʫʚʽʡʪʠ ʥʘ ʨʝʩʫʨʩ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ Google, Facebook ʘʙʦ Twitter, ʘʙʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ. 

ʉʪʚʦʨʽʪʴ ʧʦʣʦʪʥʦ, ʥʘ ʷʢʦʤʫ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʧʦʪʨʽʙʥʽ ʤʘʪʝʨʽʘʣʠ: 

ʥʘʪʠʩʥʽʪ ɹʢʥʦʧʢʫ Create, ʚʠʙʝʨʽʪʴ ʪʠʧ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʣʘʢʘʪʘ ʟ ʜʦʩʪʫʧʥʠʭ 

ʚʘʨʽʘʥʪʽʚ, ʟʘʚʘʥʪʘʞʪʝ ʬʦʥ ʥʘ ʝʢʨʘʥ My media, ʥʘʪʠʩʥʫʚʰʠ ʥʘ ʟʥʘʯʦʢ ʪʝʢʠ ʡ 

ʦʙʨʘʚʰʠ ʧʦʪʨʽʙʥʝ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʢʦʤʧôʁ ʪʝʨʽ.  

ɼʦʜʘʡʪʝ ʚʤʽʩʪ (ʢʦʥʪʝʥʪ): ʢʣʘʮʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ ʦʣʽʚʮʷ ʥʘʜ ʟʦʙʨʘʞʝʥʥʷʤ ʽ 

ʚʽʢʥʦ ʜʦʜʘʚʘʥʥʷ ʤʽʪʢʠ Add tag, ʱʦʙ ʚʠʙʨʘʪʠ ʪʠʧ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ 

(ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʦʙô̒ ʢʪʠ: ʚʽʜʝʦ, ʘʫʜʽʦ, ʩʣʘʡʜ-ʰʦʫ ʪʦʱʦ). ʊʘʢʦʞ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʚ ʉlassroom, ʧʨʝʟʝʥʪʘʮʽʾ ʥʘ Google ɼʠʩʢʫ, 

ʚʝʙʩʘʡʪʠ, ʽʛʨʠ, ʦʧʠʪʫʚʘʥʥʷ ʪʦʱʦ. ɿʘ ʧʦʪʨʝʙʠ ʤʘʪʝʨʽʘʣʠ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ, 

ʚʠʜʘʣʷʪʠ ʘʙʦ ʜʦʜʘʚʘʪʠ. 

ɿʙʝʨʝʞʽʪʴ ʡ ʧʦʰʠʨʪʝ. ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʢʥʦʧʢʫ Done ʧʣʘʢʘʪ ʙʫʜʝ 

ʟʙʝʨʝʞʝʥʦ ʥʘ ʧʣʘʪʬʦʨʤʽ ThingLink. ʄʦʞʥʘ ʟʘʚʘʥʪʘʞʫʚʘʪʠ, ʨʝʜʘʛʫʚʘʪʠ, 

ʧʝʨʝʡʤʝʥʦʚʫʚʘʪʠ, ʥʘʜʘʚʘʪʠ ʧʦʩʠʣʘʥʥʷ ʫʯʥʷʤ ʯʠ ʢʦʣʝʛʘʤ. ɺʩʪʘʚʣʷʡʪʝ ʧʦʩʠʣʘʥʥʷ 

ʥʘ ʩʘʡʪʠ, ʨʦʟʧʦʚʩʶʜʞʫʡʪʝ ʯʝʨʝʟ Viber, Facebook, Instagram ʪʦʱʦ, ʦʪʨʠʤʫʡʪʝ QR-

ʢʦʜʠ. ɺʠ ʪʘʢʦʞ ʤʦʞʝʪʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʧʣʘʢʘʪʫ, ʥʘʣʘʰʪʫʚʘʚʰʠ 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚ ʨʦʟʜʽʣʽ Privacy Settings. 

ʅʘʚʝʜʝʤʦ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʣʘʢʘʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ: 

Leveraging Cell Sites (https://cutt.ly/0GYacOK), ɹʫʜʦʚʘ ʘʪʦʤʘ 

(https://cutt.ly/xGSO9ie), ʋʢʨʘʾʥʩʴʢʘ ʨʝʚʦʣʶʮʽʷ ʪʘ ɻʦʣʦʜʦʤʦʨ 

(https://cutt.ly/zGYamKR), ʈʘʜʽʦʘʢʪʠʚʥʽʩʪʴ (https://cutt.ly/oGSO5jR), ʊʠʧʠ 

ʦʜʥʦʩʢʣʘʜʥʠʭ ʨʝʯʝʥʴ (https://cutt.ly/HGYakXR), ʇʨʘʚʠʣʴʥʽ ʙʘʛʘʪʦʛʨʘʥʥʠʢʠ 

(https://cutt.ly/FGSPi1G), Adventure (https://cutt.ly/3GYaIij). 

ʉʝʨʚʽʩ ThingLink ʤʘʻ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʪʠʧʽʚ ʧʨʦʢ̒ʪʽʚ (ʢʘʨʪʠ ʤʘʥʜʨʽʚʦʢ, 

ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ, ʧʣʘʢʘʪʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʭʝʤʠ, ʚʽʨʪʫʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ ʪʦʱʦ), 

ʷʢʠʡ ʤʦʞʣʠʚʦ ʩʪʚʦʨʶʚʘʪʠ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʪʘʢ ʽ ʢʦʤʘʥʜʥʦ ʟ ʽʥʰʠʤʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʧʣʘʪʬʦʨʤʠ, ʨʝʜʘʛʫʚʘʪʠ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʠʨʦʢʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʦʧʮʽʡ. ʂʘʪʘʣʦʛ ʟ ʥʘʧʨʘʮʶʚʘʥʥʷʤʠ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʞʣʠʚʦ 

ʧʦʚʪʦʨʶʚʘʪʠ ʪʘ ʥʘʣʘʰʪʦʚʫʚʘʪʠ. ʉʫʪʴ ʧʣʘʢʘʪʫ ð ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʠ ʟʜʽʡʩʥʶʚʘʪʠ 

ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ThingLink ̒  

ʟʨʫʯʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʚʝʩʴ ʤʘʪʝʨʽʘʣ ʤʦʞʥʘ ʟʽʙʨʘʪʠ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ, ʥʘʷʚʥʽʩʪʴ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʰʚʠʜʢʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʨʽʘʣʫ 

ʫʯʥʷʤʠ. 

ʆʪʞʝ, ʩʝʨʚʽʩ ThingLink ʻ ʝʬʝʢʪʠʚʥʠʤ ʧʦʤʽʯʥʠʢʦʤ ʫ ʩʪʚʦʨʝʥʥʽ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʣʘʢʘʪʘ ʷʢ ʥʘʦʯʥʦ-ʜʠʜʘʢʪʠʯʥʦʛʦ ʟʘʩʦʙʫ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʪʘ 

ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʷʪʠ ʧʦʣʦʪʥʘ, ʱʦ çʨʦʟʤʦʚʣʷʶʪèɹ, ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʯʝʨʝʟ ʥʘʷʚʥʽ ʥʘʢʣʘʜʝʥʽ ʤʽʪʢʠ. ɿ ʜʠʜʘʢʪʠʯʥʦʶ ʤʝʪʦʶ ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʷʢ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʝʜʤʝʪʫ, ʪʘʢ ʽ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʭʦʚʥʠʭ ʟʘʭʦʜʽʚ. 

ɿʦʢʨʝʤʘ, ʷʢ ʪʝʢʫ ʝʣʝʢʪʨʦʥʥʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʢʦʥʩʧʝʢʪʠ 

ʣʝʢʮʽʡ, ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʽʥʪʝʨʘʢʪʠʚʥʫ ʪʘʙʣʠʮ ʁʯʠ ʙʣʦʢ-

ʩʭʝʤʫ (ʙʫʜʦʚʘ ʨʦʩʣʠʥʠ, ʢʣʽʪʠʥʠ, ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʩʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ ʪʦʱʦ), 

ʪʝʤʘʪʠʯʥʠʡ ʢʘʪʘʣʦʛ ʨʝʩʫʨʩʽʚ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʪʘ ʤʝʜʽʘʢʦʣʝʢʮʽʾ, ʢʘʨʪʫ ʧʦʜʦʨʦʞʝʡ 

ʘʙʦ ʤʘʨʰʨʫʪʽʚ, çʦʞʠʚʣʝʥʥʷè ̔ʩʪʦʨʠʯʥʠʭ ʜʘʪ ʪʘ ʧʦʜʽʡ, ʤʝʥʪʘʣʴʥʫ ʢʘʨʪʫ ʜʣʷ 

ʤʦʟʢʦʚʦʛʦ ʰʪʫʨʤʫ ʟ ʤʽʪʢʘʤʠ ʪʘ ʢʦʤʝʥʪʘʨʷʤʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ 

ʦʥʣʘʡʥ ʪʦʱʦ. Thinglink ʙʫʜʝ ʢʦʨʠʩʥʠʤ ʪʘʢʦʞ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʻʢʪʥʦʾ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʧʨʦʚʝʜʝʥʥʷ 

ʚʝʙʢʦʥʢʫʨʩʽʚ, ̔ʥʪʝʨʘʢʪʠʚʥʠʭ ̔ʛʦʨ ʘʙʦ ʚʽʢʪʦʨʠʥ ʪʦʱʦ. 
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ʋʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʽʡ 

ʦʩʚʽʪʽ ̒  ʦʜʥʽʻʶ ʟ ʦʧʝʨʘʮʽʡʥʠʭ ʮʽʣʝʡ, ʟʘʚʜʘʥʥʷʤʠ ʷʢʦʾ ʻ çʩʪʚʦʨʝʥʥʷ ʽʥʜʫʩʪʨʽʾ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʚʽʪʦʚʦʤʫ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʤʫ ʨʽʚʥʶ; ʫʥʦʨʤʫʚʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʷʢ ʬʦʨʤʠ ʟʜʦʙʫʪʪʷ ʚʠʱʦʾ 

ʦʩʚʽʪʠè [2]. 

ʋ ʩʪʘʪʪʽ ʚʯʝʥʽ ɯ. ʄʫʙʘʨʘʢʘ ʪʘ ʍ. ʄʦʭʘʤʝʜ ʧʨʦʧʦʥʫʶʪʴ ʥʦʚʫ ʘʜʘʧʪʠʚʥʫ 

ʩʠʩʪʝʤʫ ʥʘʚʯʘʥʥʷ, ʷʢʘ ʢʣʘʩʠʬʽʢʫʻ ʫʯʥʽʚ ʥʘ ʦʩʥʦʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʫʧʦʜʦʙʘʥʴ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʫʤʽʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ [4]. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ɸʚʪʦʨʠ ʩʪʘʪʪʽ ɸ. ʎʚʝʡʛ ʽ ɻ. ʏʝʯʽʢ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ 

ʢʽʣʴʢʦʤʘ ʪʨʝʥʫʚʘʣʴʥʠʤʠ ʘʛʝʥʪʘʤʠ ʤʦʞʝ ʧʨʠʩʢʦʨʠʪʠ ʥʘʚʯʘʥʥʷ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ, ʷʢʱʦ ʫʯʥʽ ʧʨʘʮʶʶʪʴ ʫ ʩʝʨʝʜʦʚʠʱʘʭ, ʱʦ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ, 

ʦʩʢʽʣʴʢʠ ʫʯʝʥʴ ʤʦʞʝ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʧʝʨʝʜʥʽʤ ʜʦʩʚʽʜʦʤ ʽʥʰʦʛʦ ʫʯʥʷ, ʱʦʙ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢʝ ʛʨʫʧʦʚʝ ʘʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʤʘʻ ʙʝʟʣʽʯ 

ʟʘʩʪʦʩʫʚʘʥʴ, ʚʽʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʯʝʨʝʟ ʩʠʩʪʝʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʟʤʽʩʪʫ, ʜʦ ʚʽʟʫʘʣʴʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʜʣʷ ʘʜʘʧʪʠʚʥʠʭ ʘʚʪʦʥʦʤʥʠʭ 

ʘʛʝʥʪʽʚ [6]. 

ʆ. ʂʦʩʦʚʝʮʴ ʫ ʩʪʘʪʪʽ ʟʘʟʥʘʯʘʻ, ʱʦ ʘʜʘʧʪʦʚʘʥʘ ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ 

ʜʠʩʮʠʧʣʽʥʠ ʪʘ ʘʜʘʧʪʦʚʘʥʠʡ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ ʥʝ ʣʠʰʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʜʦʩʪʫʧʥʽʩʪʴ 

ʥʘʚʯʘʣʴʥʠʭ ʪʝʤ ʪʘ ʪʝʢʩʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʫ ʨʽʟʥʽʡ ʬʦʨʤʽ, ʘ ʽ ʧʨʦʧʦʥʫʻ ʽʥʰʽ 

ʚʘʨʽʘʥʪʠ, ʱʦ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʢʦʥʢʨʝʪʥʦʤʫ ʩʪʫʜʝʥʪʫ, ʚʨʘʭʦʚʫʶʯʠ ʡʦʛʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʚʽʪʥʽ ʦʩʦʙʣʠʚʦʩʪʽ [1]. 

ɿ ʘʥʘʣʽʟʫ ʨʦʙʽʪ ʚʠʧʣʠʚʘʻ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʫ 

ʘʜʘʧʪʘʮʽʾ ʻ ʛʥʫʯʢʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʡ ʦʨʽʻʥʪʘʮʽʷ ʥʘ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ʋ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʦʩʣʽʜʥʠʢʘʤʠ ʄ. ʈʦʨʢʝʤʧʝʨʦʤ ʽ 

ʃ. ʂʦʨʥʦʤ ʧʦʥʷʪʪʷ çʘʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷè ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʬʦʨʤ, 

ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʽʜʭʦʜʽʚ ʫ ʥʘʚʯʘʥʥʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʘʣʴʪʝʨʥʘʪʠʚʥʫ 

ʪʘ ʛʥʫʯʢʫ ʢʦʥʮʝʧʮʽʶ, ʷʢʘ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟʘʩʦʙʘʤʠ 

ʩʘʤʦʢʦʥʪʨʦʣʶ ʪʘ ʜʦʟʚʦʣʷʻ ʘʢʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʡʦʛʦ ʧʦʜʘʣʴʰʦʾ ʘʜʘʧʪʘʮʽʾ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ [5]. 

ʋ ɺʽʥʥʠʮʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ 

ʚʧʨʦʚʘʜʞʝʥʦ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ LMS çCollaboratorè (ʜʘʣʽ 

Collaborator). Collaborator ʚʽʜʧʦʚʽʜʘʻ ʦʧʠʩʘʥʠʤ ʤʦʜʝʣʷʤʠ ʚʢʣʶʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʘʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʚʥʽʩʪʶ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ 

ʟʘʚʜʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʩʠʩʪʝʤ. ʎʝ ʚʥʫʪʨʽʰʥʷ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʘ ʩʠʩʪʝʤʘ ʘʜʘʧʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʚʭʽʜ ʜʦ ʷʢʦʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʦʧʝʨʝʜʥʶ ʨʝʻʩʪʨʘʮʽʶ ʯʝʨʝʟ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʩʠʩʪʝʤʠ [3]. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʾ ʤʦʜʝʣʽ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ 

Collaborator ʚʠʢʣʘʜʘʯ ʨʦʟʤʽʱʫʻ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʫ ʨʝʞʠʤʽ çʊʴʶʪʦʨè ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʋʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʫ ʨʦʟʜʽʣʽ ʈʝʩʫʨʩʠ. ʋ 

ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʟʘʚʘʥʪʘʞʝʥʽ ʬʘʡʣʠ ʣʝʢʮʽʡ, ʧʨʘʢʪʠʯʥʠʭ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʫ ʬʦʨʤʘʪʽ .pdf, .docx, .pptx ʪʘ ʽʥ. 

ɼʦʜʘʥʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʚʘʨʪʦ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ ʦʢʨʝʤʽ ʊʝʤʠ, ʥʘʧʨʠʢʣʘʜ, 

ʣʝʢʮʽʾ, ʣʘʙʦʨʘʪʦʨʥʽ, ʪʝʩʪʠ ʪʘ ʽʥ. ʎʝ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʦʶ ʋʧʨʘʚʣʽʥʥʷ 

ʨʝʩʫʨʩʘʤʠ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʩʠʩʪʝʤʠ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʧʦʰʫʢʫ ʪʝʤ ʪʘ ʨʝʩʫʨʩʽʚ ʚʘʨʪʦ 

ʚʩʪʘʥʦʚʠʪʠ ʤʽʪʢʫ, ʥʘʧʨʠʢʣʘʜ, ʰʠʬʨ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʘʙʦ ʥʦʤʝʨ ʛʨʫʧʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʥʘʪʠ ʰʚʠʜʢʠʡ ʧʦʰʫʢ ʽ ʩʦʨʪʫʚʘʥʥʷ ʟʘ ʤʽʪʢʦʶ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦ-ʢʦʨʠʛʫʶʯʦʾ ̔  ʜʽʘʛʥʦʩʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʣʫʛʫʻ ʨʦʟʜʽʣ ʋʧʨʘʚʣʽʥʥʷ ʟʘʚʜʘʥʥʷʤʠ. 

ʈʦʟʨʦʙʥʠʢʘʤʠ Collaborator ʧʝʨʝʜʙʘʯʝʥʦ, ʱʦ ʚʠʢʣʘʜʘʯ ʩʪʚʦʨʶʻ ʪʘ ʧʨʠʟʥʘʯʘʻ 
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ʟʘʚʜʘʥʥʷ ʦʙʨʘʥʽʡ ʛʨʫʧʽ ʩʪʫʜʝʥʪʽʚ ʥʘ ʚʠʢʦʥʘʥʥʷ. ʋ ʚʽʜʧʦʚʽʜʴ ʩʪʫʜʝʥʪ ʥʘʜʩʠʣʘʻ 

ʢʦʤʝʥʪʘʨ-ʧʦʷʩʥʝʥʥʷ ʘʙʦ ʧʨʠʻʜʥʫʻ ʬʘʡʣ ʟ ʚʠʢʦʥʘʥʠʤ ʟʘʚʜʘʥʥʷʤ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɿʘʚʜʘʥʥʷ ʫ Collaborator 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʤʦʜʝʣʽ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ Collaborator ʻ 

ʩʫʯʘʩʥʽ ʬʦʨʤʠ ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ 

ʌʦʨʫʤʽ ʪʘ ʫ ʏʘʪʘʭ. ʏʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʛʨʫʧʦʚʠʤʠ ʪʘ ʧʨʠʚʘʪʥʠʤʠ. ʋ ʧʨʦʮʝʩʽ 

ʘʥʘʣʽʟʫ ʥʘʜʽʩʣʘʥʠʭ ʨʦʙʽʪ ʩʪʫʜʝʥʪʘ, ʚʠʢʣʘʜʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʧʠʩʘʪʠ ʟʘʧʠʪʘʥʥʷ, 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ. 

ʇʽʩʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʙʽʪ ʬʦʨʤʫʶʪʴʩʷ ɿʚʽʪʠ ʧʦ ʥʘʚʯʘʥʥʶ ʽ ʉʠʩʪʝʤʥʽ ʟʚʽʪʠ. 

ʋ ʟʚʽʪʘʭ ʧʦ ʥʘʚʯʘʥʥʶ ʚʠʢʣʘʜʘʯ ʦʪʨʠʤʫʻ ʫ ʛʨʘʬʽʯʥʦʤʫ ʪʘ ʚʽʜʩʦʪʢʦʚʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʚʽʪ ʟ ʦʧʨʘʮʶʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʜʠʩʮʠʧʣʽʥʠ, ʟʚʽʪ ʟ ʣʘʙʦʨʘʪʦʨʥʦʾ (ʧʨʘʢʪʠʯʥʦʾ) ʨʦʙʦʪʠ ʧʦ ʛʨʫʧʽ, ʟʚʽʪ ʟ ʪʝʩʪʫʚʘʥʥʷ, 

ʟʚʽʪ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʘ (ʽʩʪʦʨʽʷ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʘ) ʪʘ ʟʚʝʜʝʥʠʡ 

ʟʚʽʪ. ʈʽʟʥʽ ʬʦʨʤʠ ʟʚʽʪʽʚ ʜʦʟʚʦʣʷʶʪʴ ʫ ʧʦʚʥʽʡ ʤʽʨʽ ʦʮʽʥʠʪʠ ʫʩʧʽʰʥʽʩʪʴ ʩʪʫʜʝʥʪʘ ʽ 

ʟʜʽʡʩʥʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ 

ʬʘʭʽʚʮʽʚ ʫ ʘʜʘʧʪʠʚʥʽʡ ʩʠʩʪʝʤʽ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ɿʚʽʪ ʟ ʧʨʘʢʪʠʢʫʤʽʚ ʫ Collaborator 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʠ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʥʫʯʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʝʨʩʦʥʘʣʴʥʽ 

ʫʧʦʜʦʙʘʥʥʷ, ʩʫʯʘʩʥʠʤʠ ʮʠʬʨʦʚʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʻ ʦʨʽʻʥʪʘʮʽʷ ʩʪʫʜʝʥʪʽʚ ʥʘ 

ʩʘʤʦʫʩʚʽʜʦʤʣʝʥʥʷ, ʘʥʘʣʽʟ ʽ ʨʦʟʫʤʽʥʥʷ, ʘ ʥʝ ʧʨʦʩʪʦ ʥʘ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʽ 

ʨʝʧʣʽʢʘʮʽʶ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʧʨʦʮʝʩʽ ʾʭ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʟʘʢʣʘʜʘʭ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʚʠʱʦʾ ʦʩʚʽʪʠ. ɿʘ ʫʤʦʚ ʨʦʙʦʪʠ ʫ ʩʠʩʪʝʤʽ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʢʦʞʥʠʡ ʩʪʫʜʝʥʪ 

ʤʦʞʝ ʥʘʚʯʘʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ ʫ ʪʦʤʫ ʪʝʤʧʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʘʤʝ ʡʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʠʤ 

ʦʩʦʙʣʠʚʦʩʪʷʤ ʧʽʜ ʯʘʩ ʚʠʨʽʰʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʟʚʝʨʪʘʶʯʠʩʴ ʜʦ ʚʠʢʣʘʜʘʯʘ ʫ 

ʨʘʟʽ ʧʦʪʨʝʙʠ ʟʘ ʢʦʥʩʫʣʴʪʘʮʽʻʶ ʯʠ ʜʦʧʦʤʦʛʦʶ.  
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ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʡ ʝʢʦʥʦʤʽʮʽ ï ʥʘʛʘʣʴʥʝ ʧʠʪʘʥʥʷ 

ʩʴʦʛʦʜʝʥʥʷ ʪʘ ʚʘʞʣʠʚʠʡ ʢʨʦʢ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʜʝʨʞʘʚʠ. ʂʦʤʧʘʥʽʾ ʧʦʚʠʥʥʽ 

ʨʦʟʨʦʙʣʷʪʠ ʮʠʬʨʦʚʽ ʩʪʨʘʪʝʛʽʾ ʪʘ ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʷ ʥʘ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʘʭ ʫʩʧʽʭʫ 

ʮʠʬʨʦʚʦʾ ʪʨʘʥʬʦʨʤʘʮʽʾ. ʇʨʦʮʝʩ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʦʨʢʥʫʚʩʷ ʚʩʽʭ ʩʬʝʨ 

ʙʽʟʥʝʩʫ: ʚʽʜ ʪʦʛʦ, ʷʢ ʢʦʤʧʘʥʽʷ ʦʪʨʠʤʫʻ ʽ ʫʪʨʠʤʫʻ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ, ʜʦ ʪʦʛʦ, ʷʢ 

ʢʝʨʽʚʥʠʮʪʚʦ ʫʷʚʣʷʻ ʽ ʢʝʨʫʻ ʨʝʧʫʪʘʮʽʻʶ ʢʦʤʧʘʥʽʾ ʥʘ ʧʨʦʩʪʦʨʘʭ ʽʥʪʝʨʥʝʪʫ. ʉʘʤʝ ʪʦʤʫ 

ʜʽʜʞʠʪʘʣʽʟʘʮʽʷ ʩʪʘʻ ʦʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ ʪʘ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʤʘʡʙʫʪʥʴʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʽʟʥʝʩʫ. 

ɼʽʜʞʠʪʘʣʽʟʘʮʽʷ ʻ ʟʘʛʘʣʴʥʠʤ ʪʝʨʤʽʥʦʤ ʜʣʷ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʝʢʦʥʦʤʽʢʠ, ʱʦ ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʷʢ ʷʢʽʩʥʦ ʥʦʚʠʡ ʪʠʧ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

çɼʽʜʞʠʪʘʣʽʟʘʮʽʶ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʩʫʯʘʩʥʠʡ ʽʥʥʦʚʘʮʽʡʥʠʡ ʝʪʘʧ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʬʽʟʠʯʥʠʭ ʪʘ 

ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʫ ʩʬʝʨʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʧʦʞʠʚʘʥʥʷ, ʚ ʝʢʦʥʦʤʽʮʽ ʪʘ 

ʩʫʩʧʽʣʴʩʪʚʽè [2]. ɼʽʜʞʠʪʘʣʽʟʘʮʽʷ, ʭʦʯʘ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ, ʚʞʝ 

ʩʴʦʛʦʜʥʽ ʚʦʣʦʜʽʻ ʧʦʪʫʞʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʪʘ ʩʧʨʠʷʻ ʧʦʤʽʪʥʦʤʫ ʧʦʢʨʘʱʝʥʥʶ ʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

http://dx.doi.org/10.1007/s10994-017-5661-5
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ɼʽʜʞʠʪʘʣʽʟʘʮʽʾ ʙʽʟʥʝʩʫ - ʮʝ ʧʨʦʮʝʩ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚô̫ ʟʘʥʠʡ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩʫ, ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʤʧʘʥʽʾ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʟ ʢʣʽʻʥʪʘʤʠ. ɻʦʣʦʚʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʻ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʙʽʣʴʰ 

ʦʧʝʨʘʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʙʽʟʥʝʩʫ ʪʘ ʩʧʦʞʠʚʘʯʽʚ. ɿʦʢʨʝʤʘ, ʜʽʜʞʠʪʘʣʽʟʘʮʽʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ ʙʽʟʥʝʩʫ ʷʢ ʣʦʷʣʴʥʽʩʪʴ ʧʦʢʫʧʮʽʚ 

(ʧʦʟʠʪʠʚʥʝ ʚʽʜʥʦʰʝʥʥʷ ʧʦʢʫʧʮʷ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʨʦʜʫʢʪʫ, ʧʦʩʣʫʛʠ), 

ʢʣʽʻʥʪʩʴʢʠʡ ʜʦʩʚʽʜ (ʩʫʤʘ ʚʨʘʞʝʥʴ, ʷʢʽ ʦʪʨʠʤʫʻ ʢʣʽʻʥʪ ʧʽʜ ʯʘʩ ʚʠʙʦʨʫ ʪʘ 

ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʯʠ ʧʦʩʣʫʛ), ʷʢʽʩʪʴ ʪʘ ʮʽʥʘ. ʊʘʢʦʞ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʶʪʴʩʷ ʪʘ 

ʩʪʘʶʪʴ ʙʽʣʴʰ ʛʥʫʯʢʠʤ ʧʦʩʣʫʛʠ ʪʘ ʪʦʚʘʨʠ, ʷʢʽ ʢʦʤʧʘʥʽʾ ʧʨʦʧʦʥʫʶʪʴ ʥʘ ʨʠʥʢʫ. 

ɺ ʧʨʦʮʝʩʽ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʨʽʰʫʶʪʴ ʨʷʜ 

ʟʘʚʜʘʥʴ: ʚʠʟʥʘʯʝʥʥʷ ʥʦʚʠʭ ʮʽʥʥʦʩʪʝʡ ʪʘ ʦʨʽʻʥʪʠʨʽʚ ʙʽʟʥʝʩʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʧʦʪʨʝʙ ʢʣʽʻʥʪʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ, 

ʥʘʨʦʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ ʽ ʧʦʩʣʫʛ, ʦʧʪʠʤʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʣʘʥʮʶʛʽʚ ʪʘ ʽʥ. 

ɿʘʚʜʷʢʠ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʙʽʟʥʝʩ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʫ, 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʜʦʢʫʤʝʥʪʦʦʙʽʛ, ʟʨʦʙʠʪʠ ʟʨʫʯʥʠʤ ʢʦʨʧʦʨʘʪʠʚʥʫ ʤʝʨʝʞʫ, ʩʧʨʦʩʪʠʪʠ 

ʨʦʙʦʪʫ ʟ ʢʣʽʻʥʪʘʤʠ. 

ɺʣʘʩʥʠʢʘʤ ʙʽʟʥʝʩʫ ʚʘʨʪʦ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʥʝ ʨʦʟʧʦʯʘʚʰʠ ʧʨʦʮʝʩ 

ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʩʚʦʛʦ ʙʽʟʥʝʩʫ, ʚʦʥʠ ʨʠʟʠʢʫʶʪʴ ʩʪʘʪʠ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ, ʘ 

ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʧʨʦʩʪʦ ʟʥʠʢʥʫʪʠ ʧʽʜ ʪʠʩʢʦʤ ʧʦʩʪʽʡʥʠʭ ʟʤʽʥ ʨʠʥʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʪʘ ʙʽʣʴʰ ʧʨʘʛʤʘʪʠʯʥʠʭ çʜʽʜʞʠʪʘʣʽʟʦʚʘʥʠʭè ʢʦʥʢʫʨʝʥʪʽʚ ʟʘʚʪʨʘʰʥʴʦʛʦ ʜʥʷ.  

ʎʠʬʨʦʚʽʟʘʮʽʷ ʤʘʻ ʥʘʩʣʽʜʢʠ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ. ɿ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʜʦʚʦʜʠʪʴʩʷ ʦʮʠʬʨʦʚʫʚʘʪʠ ʩʚʦʾ ʚʥʫʪʨʽʰʥʽ ʧʨʦʮʝʩʠ ʽ 

ʧʨʦʮʝʜʫʨʠ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʦʥʠ ʧʦʚʠʥʥʽ ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʧʦʩʣʫʛʠ ʽ ʮʠʬʨʦʚʽ ʙʽʟʥʝʩ-

ʤʦʜʝʣʽ.  

ɿ ʦʮʠʬʨʫʚʘʥʥʷʤ ʜʘʥʠʭ ʟʥʘʯʥʠʭ ʟʤʽʥ ʟʘʟʥʘʻ ʪʘʢʦʞ ʽ ʤʘʨʢʝʪʠʥʛʦʚʘ ʜʽʷʣʴʥʽʩʪʴ 

ʙʽʟʥʝʩʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʮʽʣʦʤʫ, ʪʘ ʦʭʦʧʣʶʻ 

ʜʽʜʞʠʪʘʣ-ʤʘʨʢʝʪʠʥʛ.  

ɼʽʜʞʠʪʘʣ-ʤʘʨʢʝʪʠʥʛ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʤʝʪʦʜʽʚ, ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ 

ʪʘʢʪʠʢ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʠʬʨʦʚʽ ʢʘʥʘʣʠ ʜʣʷ ʧʨʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʘʙʦ ʧʦʩʣʫʛʠ. 

ʉʴʦʛʦʜʥʽ ʜʽʜʞʠʪʘʣ-ʤʘʨʢʝʪʠʥʛ ʤʘʻ ʩʫʪʪʻʚʽ ʧʝʨʝʚʘʛʠ ʚ ʙʽʟʥʝʩʽ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤ 

ʤʘʨʢʝʪʠʥʛʦʤ. ɿʦʢʨʝʤʘ, ʟʘʚʜʷʢʠ ʡʦʤʫ ̔ ʥʬʦʨʤʘʮʽ ̫ʧʨʦ ʧʨʦʜʫʢʪʠ ̔  ʧʦʩʣʫʛʠ ʢʦʤʧʘʥʽʾ 

ʜʦʭʦʜʷʪʴ ʰʚʠʜʰʝ ʜʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪ ̔ʩʧʦʞʠʚʘʯʽʚ; ʢʨʘʱʝ ʥʘʣʘʛʦʜʞʫʻʪʴʩʷ ʜʽʘʣʦʛ ʟ 

ʢʣʽʻʥʪʘʤʠ, ̒  ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʙʽʣʴʰʦʶ ʮʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ; ʮʠʬʨʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʧʦʟʠʪʠʚʥʦʤʫ ʚʧʣʠʚʫ ʥʘ ʢʣʽʻʥʪʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʧʨʦʜʫʢʪʦʤ. 

ɼʽʜʞʠʪʘʣ-ʤʘʨʢʝʪʠʥʛʫ ʚʠʢʦʨʠʩʪʦʚʫʻ ʫʩʽ ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ, ʟʘʩʦʙʠ ʽ ʟʘʭʦʜʠ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʧʦʚʽʩʪʠʪʠ ʙʘʛʘʪʴʦʭ ʣʶʜʝʡ, ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʧʦʪʝʥʮʽʡʥʠʭ 

ʢʣʽʻʥʪʽʚ ʜʦ ʢʦʤʧʘʥʽʾ. ʅʘʡʯʘʩʪʽʰʝ ʦʜʥʦʯʘʩʥʦ ʟʘʜʽʶʪʁʴʩʷ ʜʝʢʽʣʴʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, ̫ ʢ ̔

ʟʘʣʝʞʠʪʴ ʚʽʜ ʮʽʣʝʡ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʢʘʤʧʘʥʽʾ, ʩʪʘʜʽʾ ʾʾ ʧʨʦʚʝʜʝʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ, ʮʝ ʜʦʟʚʦʣʷʻ ʦʭʦʧʠʪʠ ʤʘʢʩʠʤʫʤ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʽ ʦʜʥʦʯʘʩʥʦ 

ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʩʫʚʘʥʥʷ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ̔ ʥʩʪʨʫʤʝʥʪʽʚ digital-
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çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 

113 

ʤʘʨʢʝʪʠʥʛʫ ʚʠʜʽʣʷʶʪʴ ʢʦʥʪʝʥʪʥʫ ʨʝʢʣʘʤʫ, SMM, Landing ʩʪʦʨʽʥʢʫ, ʜʦʜʘʪʢʠ, SEO, 

Email-ʨʦʟʩʠʣʢʠ ʪʘ ʽʥ. [1]. 

ʆʪʞʝ, ʜʽʜʞʠʪʘʣʽʟʘʮʽʷ ʻ ʩʫʯʘʩʥʠʤ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʙʽʟʥʝʩʫ ̒  ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʚô̫ ʟʢʫ ʟ 

ʢʣʽʻʥʪʘʤʠ ʪʘ ʮʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ, ʧʽʜʚʠʱʝʥʥʷ ʽʤʽʜʞʫ ʢʦʤʧʘʥʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʰʚʠʜʢʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʢʣʽʻʥʪʘʤʠ, ʥʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʮʽʥʥʦʩʪʽ ʧʨʦʜʫʢʪʫ ʯʝʨʝʟ 

ʷʢʽʩʥʠʡ ʩʝʨʚʽʩ, ʧʽʜʚʠʱʝʥʥʷ ʣʦʷʣʴʥʦʩʪʽ ʢʣʽʻʥʪʽʚ ʜʦ ʢʦʤʧʘʥʽʾ, ʧʦʢʨʘʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʚʜʷʢʠ 

ʰʚʠʜʢʦʤʫ ʟʨʦʩʪʘʥʥʶ ʽʥʥʦʚʘʮʽʡ. ʇʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʩʣʽʜʢʫʶʪʴ ʟʘ ʽʥʥʦʚʘʮʽʡʥʠʤʠ 

ʧʽʜʭʦʜʘʤʠ ʚ ʩʬʝʨʽ ʮʠʬʨʦʚʽʟʘʮʽʾ, ʛʦʪʦʚʽ ʜʦ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʤʘʶʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʫʩʧʽʭʫ ʪʘ ʻ ʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʄʝʣʴʥʠʢ ʃ. ɻ., ɼʝʨʠʢʦʣʝʥʢʦ ɸ. ʆ. ɯʥʩʪʨʫʤʝʥʪʠ digital-ʤʘʨʢʝʪʠʥʛʫ ʷʢ ʟʘʩʽʙ ʧʨʦʩʫʚʘʥʥʷ 

ʧʨʦʜʫʢʮʽʾ ʚʽʪʯʠʟʥʷʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɽʬʝʢʪʠʚʥʘ ʝʢʦʥʦʤʽʢʘ. 2020.  ̄3. 
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ʌʆʈʄʋɺɸʅʅʗ ʇʆʅʗʊʊʗ ʇʈʆ ʂʆʄɸʍ ɺ ʋʏʅɯɺ ʇʆʏɸʊʂʆɺʆɰ ʐʂʆʃʀ 

ʋ ʇʈʆʎɽʉɯ ʈʆɹʆʊʀ ɿ ʇʈʆɻʈɸʄʅʀʄ ɿɸʉʆɹʆʄ MOZABOOK  

ʃʽʜʽʯ ɸʣʴʦʥʘ ɺô̫ ʯʝʩʣʘʚʽʚʥʘ 
ʩʪʫʜʝʥʪʢʘ  ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʇʦʯʘʪʢʦʚʘ ʦʩʚʽʪʘ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 

olenalidich@gmail.com, 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬʝʩʦʨ ʊ. ʄ. ɺʘʩʶʪʽʥʘ, 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘʫʢʘ ʪʘ ʥʦʚʽʪʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʩʪʘʣʠ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʽ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʘʟʥʘʻ ʘʢʪʠʚʥʠʭ ʟʤʽʥ. ʆʩʢʽʣʴʢʠ ʤʝʪʦʶ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ ʻ 

ʨʽʟʥʦʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʜʠʪʠʥʠ, ʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʥʘʩʢʨʽʟʥʠʭ ʫʤʽʥʴ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʻ 

ʜʦʮʽʣʴʥʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʥʘʤ ʫʜʦʩʢʦʥʘʣʠʪʠ ʽ 

ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʝʦ, ʟʚʫʢʫ, ʘʥʽʤʘʮʽʾ ʪʘ 

ʜʠʥʘʤʽʯʥʠʭ ʚʠʜʽʚ ʨʦʙʦʪʠ, ɦ ʦ ʩʧʨʠʷʻ ʙʽʣʴʰ ʣʝʛʢʦʤʫ ʽ ʮʽʢʘʚʦʤʫ ʟʘʩʚʦʻʥʥʶ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʦʤʫ ʥʘ ʩʫʯʘʩʥʠʭ ʫʨʦʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʻ mozaBook, ʚʠʢʦʨʠʩʪʘʥʥʶ ʷʢʦʛʦ ʥʠʥʽ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʫʚʘʛʘ ʟ ʙʦʢʫ ʚʯʠʪʝʣʽʚ ʪʘ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ. 

ɼʦʩʣʽʜʥʠʢʠ ʊ. ɺʘʩʶʪʽʥʘ, ɼ. ɻʘʣʴʢʦ, ɺ. ʂʦʩʠʢ, ʆ. ʄʘʪʚʽʻʥʢʦ, ʊ. ʆʣʝʬʽʨʝʥʢʦ ʪʘ ʽʥʰʽ 

ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʚʘʛʦʤʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ ʜʘʥʦʛʦ ʨʝʩʫʨʩʫ ʫ ʧʨʘʢʪʠʮʽ 

ʨʦʙʦʪʠ ʷʢ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ [1; 3], ʪʘʢ ʽ ʚʠʱʦʾ ʰʢʦʣʠ [2; 3]. ɿʘʚʜʷʢʠ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʡʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ (ʽʣʶʩʪʨʘʮʽʡ, ʚʽʜʝʦ, ʘʫʜʽʦ, ʽʛʨʦʚʠʭ ʟʘʚʜʘʥʴ, 
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3D-ʩʮʝʥ) ʚʽʥ ʩʪʘʥʝ ʫ ʥʘʛʦʜʽ ʜʣʷ ʢʦʞʥʦʛʦ ʧʝʜʘʛʦʛʘ. ɼʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʫʨʦʢʽʚ, ʪʘʢ ʽ ʜʣʷ ʧʦʟʘʫʨʦʯʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʯʠʪʝʣʝʤ ʮʴʦʛʦ ʨʝʩʫʨʩʫ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʡʦʛʦ ʨʦʙʦʪʫ, ʟʘʚʜʷʢʠ 

ʚʝʣʠʢʽʡ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʧʦʛʨʫʧʦʚʘʥʽ ʟʘ ʪʝʤʘʪʠʢʦʶ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʚʯʠʪʝʣʴ ʤʦʞʝ ʰʚʠʜʢʦ ʽ ʣʝʛʢʦ ʧʽʜʽʙʨʘʪʠ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ ʫʨʦʢʫ, ʘ 

ʫʯʥʷʤ ʩʪʚʦʨʶʻʪʴʩʷ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʤʦʪʠʚʘʮʽʾ ʾʭ ʜʦ 

ʧʽʟʥʘʥʥʷ ʥʦʚʦʛʦ. 

ɼʦʩʣʽʜʠʤʦ ʜʠʜʘʢʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʘʥʦʛʦ ʨʝʩʫʨʩʫ ʥʘ ʧʨʠʢʣʘʜʽ ʚʠʚʯʝʥʥʷ 

ʪʝʤʠ: çʂʦʤʘʭʠè ʢʫʨʩʫ çʗ ʜʦʩʣʽʞʫʶ ʩʚʽʪè ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ. ʊʘʢ, ʧʽʜ ʯʘʩ 

ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʠʨʦʜʥʠʯʦʛʦ ʧʦʥʷʪʪʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʷʜ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʨʦʢʫ. ɿʦʢʨʝʤʘ, 

ʽʥʩʪʨʫʤʝʥʪ çɾʠʚʘ ʧʨʠʨʦʜʘè ï ʬʦʪʦʘʣʴʙʦʤ ʬʣʦʨʠ ʽ ʬʘʫʥʠ, ʱʦ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ, 

ʮʽʢʘʚʽ ʧʨʠʤʽʪʢʠ ʪʘ ʨʽʟʥʽ ʪʠʧʠ ʟʘʚʜʘʥʴ [4]. ɺʽʥ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʟʥʘʡʦʤʠʪʠ ʫʯʥʽʚ ʟ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʣʘʩʫ ʢʦʤʘʭʠ (ʨʠʩ. 1), ʪʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʛʝʥʝʨʫʚʘʪʠ ʚʧʨʘʚʠ ʜʦ ʧʨʝʜʩʪʘʚʥʠʢʘ ʜʘʥʦʛʦ ʢʣʘʩʫ ʜʝ ʚʯʠʪʝʣʴ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʻ 

ʰʘʙʣʦʥ, ʟʘʧʠʪʫʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʚʩʪʘʥʦʚʣʶʻ ʯʘʩ ʜʣʷ ʚʠʢʦʥʘʥʥʷ (ʨʠʩ. 2). 

  

ʈʠʩ.1. ɯʥʩʪʨʫʤʝʥʪ çɾʠʚʘ ʧʨʠʨʦʜʘè ʟ 

ʪʨʠʚʠʤʽʨʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʪʘ ʦʧʠʩʦʤ 

ʈʠʩ. 2. ɺʽʢʥʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʧʨʘʚ ʚ 

ʽʥʩʪʨʫʤʝʥʪʽ çɾʠʚʘ ʧʨʠʨʦʜʘè 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 3D-ʩʮʝʥ ʤʠ ʤʦʞʝʤʦ 

ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ ʽ ʟʨʦʙʠʪʠ ʡʦʛʦ ʙʽʣʴʰ ʟʘʭʦʧʣʠʚʠʤ ʪʘ 

ʝʬʝʢʪʠʚʥʠʤ. ʊʦʞ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʜʘʥʦʾ ʪʝʤʠ ʤʠ ʤʦʞʝʤʦ ʦʟʥʘʡʦʤʠʪʠ ʫʯʥʽʚ ʟ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʢʣʘʩʫ ʂʦʤʘʭʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 3D-cʮʝʥʠ, ʷʢʽ 

ʤʽʩʪʠʪʴ ʤʝʜʽʘʪʝʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ mozaBook. ʅʘʧʨʠʢʣʘʜ: çɹʽʣʘʥ ʢʘʧʫʩʪʷʥʠʡè, 

çʍʨʫʱ ʪʨʘʚʥʝʚʠʡè, çʇʘʣʽʥʛʝʥʽʷ ʜʦʚʛʦʭʚʦʩʪʘè, çɾʫʢ-ʦʣʝʥʴè, çɭʚʨʦʧʝʡʩʴʢʘ 

ʙʜʞʦʣʘ ʤʝʜʦʥʦʩʥʘè ʪʘ ʽʥ. ʅʘʧʨʠʢʣʘʜ, 3D-cʮʝʥʘ çɺʽʜʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʢʦʤʘʭè 

(ʨʠʩ. 3) ʜʘʻ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʷʢ: ʣʫʩʦʯʥʠʮʷ (ʧʦʩʪʫʧʦʚʠʡ ʨʦʟʚʠʪʦʢ), ʙʘʙʢʘ (ʥʝʧʦʚʥʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ), ʢʦʤʘʨ (ʧʦʚʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ). ʊʘʢʦʞ ʫ ʜʘʥʽʡ 3D-ʩʮʝʥʽ ʥʘʷʚʥʘ 

ʘʥʽʤʘʮʽʷ, ʜʝ ʜʝʪʘʣʴʥʦ ʨʦʟʧʦʚʽʜʘʻʪʴʩʷ ʧʨʦ ʨʦʟʚʠʪʦʢ ʮʠʭ ʢʦʤʘʭ. ɼʦ ʥʝʾ ʤʦʞʥʘ 

ʟʛʝʥʝʨʫʚʘʪʠ ʚʧʨʘʚʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʟʘʩʚʦʻʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʦʧʦʥʫʶʪʴʩʷ ʪʘʢʽ 

ʰʘʙʣʦʥʠ ʷʢ: ʦʜʠʥʠʯʥʠʡ ʚʠʙʽʨ, ʷʨʣʠʢʠ, ʟʘʧʦʚʥʝʥʥʷ ʧʨʦʙʽʣʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ, 

ʦʙʠʨʘʶʯʠ ʚʽʜʧʦʚʽʜʥʠʡ ʰʘʙʣʦʥ ʧʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʻ ʟʘʚʜʘʥʥʷ, ʪʘʢʦʞ 

ʚʯʠʪʝʣʴ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʚʧʨʘʚʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʫʯʥʽʚ 

ʘʙʦ ʞ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʽ ʟʘʚʜʘʥʥʷ. 
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3D-cʮʝʥʘ çɾʫʢ-ʦʣʝʥʴè ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʪʘʢʽ ʩʢʣʘʜʦʚʽ ʝʣʝʤʝʥʪʠ: ʪʨʠʚʠʤʽʨʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʩʘʤʮʷ ʪʘ ʩʘʤʢʠ ʜʘʥʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ; ʙʫʜʦʚʘ ʪʽʣʘ (ʨʠʩ. 4); ʯʣʝʥʠʩʪʘ 

ʢʽʥʮʽʚʢʘ; ʤô̫ ʟʠ ʥʽʛ, ʜʝ ʧʦʨʽʚʥʶʶʪʴʩʷ ʤô̫ ʟʠ ʥʦʛʠ ʣʶʜʠʥʠ ʪʘ ʢʽʥʮʽʚʢʠ ʞʫʢʘ-ʦʣʝʥʷ; 

ʣʽʪʘʣʴʥʽ ʤô̫ ʟʠ; ʚʽʜʝʦ ʙʠʪʚʘ ʩʘʤʮʽʚ; ʞʠʪʪʻʚʠʡ ʮʠʢʣ; ʘʥʽʤʘʮʽʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʟʛʝʥʝʨʫʚʘʪʠ ʟʘʚʜʘʥʥʷ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ 3D-ʩʮʝʥʠ çɭʚʨʦʧʝʡʩʴʢʘ ʙʜʞʦʣʘ ʤʝʜʦʥʦʩʥʘè, ʤʠ ʤʦʞʝʤʦ 

ʷʩʢʨʘʚʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʾʾ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʪʘ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʴ ʟʘʧʠʪʘʥʥʷ, ʷʢʝ 

ʜʫʞʝ ʮʽʢʘʚʠʪʴ ʜʽʪʝʡ ï ʷʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʚʠʨʦʙʣʝʥʥʷ ʤʝʜʫ, ï  ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʝʦ, ʜʝ ʟʦʙʨʘʞʝʥʦ ʝʪʘʧ ʟʙʦʨʫ ʥʝʢʪʘʨʫ ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʨʦʙʣʝʥʥʷ 

ʤʝʜʫ.  

  

ʈʠʩ. 3. 3D-cʮʝʥʘ çɺʽʜʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʢʦʤʘʭè ʈʠʩ. 4. 3D-cʮʝʥʘ çɾʫʢ-ʦʣʝʥʴè 

ʊʘʢʦʞ ʮʝʡ ʨʝʩʫʨʩ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʚʽʜʝʦ ʥʘ ʮʶ ʪʝʤʘʪʠʢʫ ʪʘ ʚʞʝ ʛʦʪʦʚʽ ʮʠʬʨʦʚʽ 

ʫʨʦʢʠ. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʨʽʚʥʷ ʟʘʩʚʦʻʥʠʭ ʟʥʘʥʴ ʜʦʮʽʣʴʥʦ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʷʢ çʊʝʩʪʠè. ɺʯʠʪʝʣʴ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʮʽʢʘʚʽ 

ʪʝʩʪʠ ʰʚʠʜʢʦ ʪʘ ʣʝʛʢʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʘʙʣʦʥʽʚ. ʋ ʣʠʩʪ ʟʘʚʜʘʥʴ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ 

ʚʧʨʘʚʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʣʽʤʽʪ ʯʘʩʫ ʜʣʷ ʾʭʥʴʦʛʦ ʚʠʢʦʥʘʥʥʷ. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʫ ʟʘʚʜʘʥʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʚʽʜʝʦ ʪʘ ʘʫʜʽʦʬʘʡʣʠ [5]. 

ʉʪʚʦʨʝʥʽ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʫʨʦʢʫ. ʊʘʢʦʞ ʚʯʠʪʝʣʴ 

ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʫʯʥʽ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʥʘ 

ʚʣʘʩʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʘʭ ʪʘ ʥʘʜʽʩʣʘʪʠ ʚʽʜʧʦʚʽʜʽ. ʉʠʩʪʝʤʘ ʟʙʝʨʽʛʘʻ ʟʘʚʜʘʥʥʷ ʪʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʚʽʨʷʻ, ʩʪʚʦʨʶʶʯʠ ʩʪʘʪʠʩʪʠʢʫ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘ ʨʠʩʫʥʢʫ 5 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʠʢʣʘʜʠ ʟʘʚʜʘʥʴ, ʩʪʚʦʨʝʥʠʭ ʜʣʷ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʪʝʤʠ. 

 
ʈʠʩ. 5. ʇʨʠʢʣʘʜʠ ʟʘʚʜʘʥʴ, ʩʪʚʦʨʝʥʠʭ ʟʘ ʰʘʙʣʦʥʦʤ mozaBook 
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ʆʪʞʝ, ʨʝʩʫʨʩ mozaBʦʦk ̒  ʜʫʞʝ ʢʦʨʠʩʥʠʤ ʪʘ ʥʝʦʙʭʽʜʥʠʤ ̫ ʢ ʜʣʷ ʚʯʠʪʝʣʽʚ, ʪʘʢ 

ʽ ʜʣʷ ʫʯʥʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ 

ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʪʘ ʧʦʟʠʪʠʚʥʦ ʤʦʪʠʚʫʻ ʾʭ 

ʜʦ ʥʘʚʯʘʥʥʷ. ʇʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʫʨʦʢʫ ʻ ʚʠʩʦʢʘ ʘʢʪʠʚʥʽʩʪʴ ʜʽʪʝʡ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ 

ʫʨʦʢʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ ʟʤʽʥʦʶ ʚʠʜʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʚʜʷʢʠ 

ʚʝʣʠʢʦʤʫ ʘʩʦʨʪʠʤʝʥʪʫ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʧʨʦʛʨʘʤʠ.  
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ʉʚʽʪ ʟʤʽʥʶʻʪʴʩʷ, ʩʴʦʛʦʜʥʽ ʫ ʍʍɯ ʩʪ. ʙʫʜʴ-ʷʢʘ ʦʩʚʽʪʘ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʟʘʩʚʦʻʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ. 

ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʤʽʥʶʻʪʴʩʷ ʪʘʢʦʞ ʨʦʣʴ ʚʯʠʪʝʣʷ, ʷʢʠʡ ʨʘʥʽʰʝ ʙʫʚ 

ʩʫʚʦʨʠʤ ʣʝʢʪʦʨʦʤ, ʚʠʭʦʚʘʪʝʣʝʤ, ʘ ʟʘʨʘʟ ʩʪʘʻ ʥʘʩʪʘʚʥʠʢʦʤ, ʤʦʜʝʨʘʪʦʨʦʤ, 

ʬʘʩʠʣʽʪʘʪʦʨʦʤ. ʎʝ ʚʩʝ ʟʤʽʥʶʻ ʧʽʜʭʦʜʠ ʚ ʦʩʚʽʪʠ, ʫ ʧʽʟʥʘʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ.  

ʋ ʚʠʢʣʘʜʘʯʘ ʰʢʦʣʠ ʯʠ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʢʦʞʥʽ ʧô̫ ʪʴ ʨʦʢʽʚ ʥʘʩʪʫʧʘʻ 

ʚʘʞʣʠʚʠʡ ʤʦʤʝʥʪ, ʷʢ ʘʪʝʩʪʘʮʽʷ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤʠ ʟʘʥʷʪʪʷʤʠ, 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʟʘ ʨʦʙʦʪʦʶ ʧʝʜʘʛʦʛʘ ʪʦʱʦ. ʇʨʦʚʝʩʪʠ ʷʢʽʩʥʝ, ʮʽʢʘʚʝ ʪʘ ʟʘʭʦʧʣʠʚʝ 

ʚʽʜʢʨʠʪʝ ʟʘʥʷʪʪʷ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝ ʤʦʞʣʠʚʦ. ʊʘ 

ʡ ʟʚʠʯʘʡʥʽ ʤʦʥʦʪʦʥʥʽ ʣʝʢʮʽʾ ʯʠ ʩʝʤʽʥʘʨʩʴʢʽ ʙʝʟ ʢʨʝʘʪʠʚʫ ʡʜʫʪʴ ʫ ʤʠʥʫʣʝ. ʋ ʥʘʰʽʡ 

ʩʪʘʪʪʽ ʤʠ ʭʦʯʝʤʦ ʧʦʢʘʟʘʪʠ, ʷʢ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʦʚʝʩʪʠ 

ʮʽʢʘʚʝ ʪʘ ʟʘʭʦʧʣʶʶʯʝ ʟʘʥʷʪʪʷ. 

ɯʩʥʫʻ ʙʝʟʣʽʯ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʟ ʷʢʠʤʠ ʤʠ ʧʦʟʥʘʡʦʤʠʤʦʩʷ ʚ ʮʽʡ ʩʪʘʪʪʽ. 

ʇʝʨʰ ʟʘ ʚʩʝ, ʱʦʙ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʚʯʠʪʝʣʴ ʦʟʥʘʡʦʤʣʶʻʪʴʩʷ ʟ ʦʩʥʦʚʥʠʤ 

ʬʫʥʢʮʽʦʥʘʣʦʤ ʧʣʘʪʬʦʨʤʠ ʪʘ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʟʘʥʷʪʪʽ.  



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʎʝʥʪʨʘʣʴʥʠʤ ʨʝʩʫʨʩʦʤ ʻ ʧʦʨʪʘʣ çɼʽʷ. ʎʠʬʨʦʚʘ ʧʣʘʪʬʦʨʤʘè ï ʮʝ ʧʨʦʝʢʪ 

ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ, ʱʦ ʚʪʽʣʶʻ ʄʽʥʽʩʪʝʨʩʪʚʦ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʁʦʛʦ 

ʮʽʣʣʶ ʻ ʥʘʚʯʠʪʠ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ ʷʢʦʤʦʛʘ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ: ʟʚʠʯʘʡʥʠʭ 

ʛʨʦʤʘʜʷʥ, ʧʝʥʩʽʦʥʝʨʽʚ, ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʙʽʟʥʝʩʫ ʪʘ ʚʯʠʪʝʣʽʚ. ʏʦʤʫ ʩʘʤʝ ʮʝʡ ʨʝʩʫʨʩ 

ʦʙʨʘʚ ʧʝʨʰʠʤ? ɺʽʥ ʚʝʜʝ ʟʥʘʡʦʤʩʪʚʦ ʟ ʮʠʬʨʦʚʠʤ ʩʚʽʪʦʤ ʪʘ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʷʤʠ; ʪʘʤ 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʘʟʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ. ɿ ʢʽʥʮʽ ʤʦʞʥʘ ʧʨʦʡʪʠ ʪʝʩʪʫʚʘʥʥʷ 

ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ. ɿʥʘʡʦʤʩʪʚʦ ʟ ʮʠʬʨʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʨʽʘʣʽʚ, ʜʝ ʜʽʡʦʚʠʤʠ ʦʩʦʙʘʤʠ ʚʠʩʪʫʧʘʶʪʴ ʚʽʜʦʤʽ 

ʣʶʜʠ [2]. 

ʅʘʩʪʫʧʥʦʶ ʥʝ ʤʝʥʰ ʚʽʜʦʤʦʶ ʧʣʘʪʬʦʨʤʦʶ ʻ learningapp.com. ʊʘʤ ʤʦʞʥʘ 

ʨʦʟʨʦʙʠʪʠ ʮʽʢʘʚʽ ʽʛʨʠ, ʚʽʜʢʪʦʨʠʥʠ, ʩʪʚʦʨʠʪʠ ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʫʯʥʽʚ ʯʠ ʩʪʫʜʝʥʪʽʚ, 

ʚʘʨʪʦ ʣʠʰʝ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʷ. ʇʝʨʝʢʦʥʘʥʠʡ, ʾʤ ʙʫʜʝ ʜʫʞʝ ʮʽʢʘʚʦ, ʘ ʚʽʜʢʨʠʪʝ ʟʘʥʷʪʪʷ 

ʧʨʦʡʜʝ ʥʘ ʥʘʡʚʠʱʦʤʫ ʩʪʠʣʽ. ʅʘ ʧʣʘʪʬʦʨʤʽ ʻ ʙʘʛʘʪʦ ʟʘʚʜʘʥʴ ʷʢ ʟʽ ʰʢʽʣʴʥʠʭ 

ʧʨʝʜʤʝʪʽʚ, ʪʘʤ ʜʝʷʢʠʭ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʛʫʤʘʥʽʪʘʨʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ. 

ʋ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʫʨʦʢʫ ʚʯʠʪʝʣʴ ʤʦʞʝ ʟʘʡʪʠ ʜʦ ʛʽʧʝʨʤʘʨʢʝʪʫ ʟʥʘʥʴ, 

ʪʘʤ ʚʽʥ ʤʦʞʝ ʟʥʘʪʠ ʰʢʽʣʴʥʽ ʧʽʜʨʫʯʥʠʢʠ, ʧʦʩʽʙʥʠʢʠ, ʜʠʜʘʢʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʟʘʚʜʘʥʥʷ ʪʘ ʚʧʨʘʚʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʧʝʨʝʚʽʨʢʠ. ʏʘʩʪʦ ï ʛʫʩʪʦ ʚ ʙʽʙʣʽʦʪʝʢʘʭ ʰʢʽʣ ʥʝ 

ʚʠʩʪʘʯʘʻ ʧʽʜʨʫʯʥʠʢʽʚ, ʘ ʩʢʘʯʘʪʠ ʾʭ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʥʝ ʤʦʞʣʠʚʦ, ʪʦʜʽ ʧʨʠʭʦʜʠʪʴ 

ʥʘ ʜʦʧʦʤʦʛʫ ʩʘʤʝ ʮʷ ʧʣʘʪʬʦʨʤʘ [3]. 

Wordwall ï ʱʝ ʦʜʥʠʤ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ. ɼʘʥʽ ʚʧʨʘʚʠ ʤʦʞʥʘ ʟʘʧʫʩʪʠʪʠ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʤʫ ʧʨʠʩʪʨʦʾ (ʥʦʫʪʙʫʢ ʯʠ ʩʤʘʨʪʬʦʥ). ʎʝʡ ʨʝʩʫʨʩ ʪʨʦʭʠ ʩʭʦʞʠʡ ʥʘ 

learningApps, ʧʨʘʚʜʘ ʤʽʩʪʠʪʴ ʙʽʣʴʰʝ ʰʘʙʣʦʥʽʚ ʽ ʟʥʘʯʥʦ ʨʦʟʰʠʨʝʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ɺ ʮʽʡ ʧʣʘʪʬʦʨʤʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʟʘʚʜʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʚʰʠ ʦʜʠʥ ʟ ʰʘʙʣʦʥʽʚ ʽ ʚʽʜʧʨʘʚʠʪʠ ʫʯʥʶ (ʩʪʫʜʝʥʪʫ). ɺʯʠʪʝʣʴ ʤʘʻ ʜʦʩʪʫʧ 

ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ, ʫ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʬʦʨʤʫʻʪʴʩʷ ʪʘʙʣʠʮʷ ʫʯʘʩʥʠʢʽʚ [1].  

ɼʣʷ ʛʨʘʬʽʯʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ Canva ʽ 

Jamboard. ʋ ʧʝʨʰʦʤʫ ʩʝʨʚʽʩʽ ʚʞʝ ʛʦʪʦʚʽ ʝʣʝʤʝʥʪʠ ʪʘ ʰʘʙʣʦʥʠ, ʘ ʜʨʫʛʘ ï

 ʽʥʪʝʨʘʢʪʠʚʥʘ ʜʦʰʢʘ ʚʽʜ Google, ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʩʚʦʾ ʟʦʙʨʘʞʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʙʘʯʠʤʦ, ʱʦ ʻ ʚ ʽʥʪʝʨʥʝʪʽ ʻ ʙʝʟʣʽʯ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ 

ʚʯʠʪʝʣʶ ʥʝ ʣʠʰʝ ʩʪʚʦʨʠʪʠ, ʘ ʡ ʦʬʦʨʤʠʪʠ ʟʘʚʜʘʥʥʷ, ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʧʦʚʪʦʨʠʪʠ 

ʧʝʚʥʠʡ ʤʘʪʝʨʽʘʣ ʯʠ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʧʨʦʛʨʘʤʦʶ. ʎʝ ʚʩʝ, ʚʠʱʝ ʩʢʘʟʘʥʝ, ʛʘʨʘʥʪʫʻ 

ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʽʜʢʨʠʪʦʛʦ ʟʘʥʷʪʪʷ ʪʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʥʽʚ ʘʙʦ 

ʩʪʫʜʝʥʪʽʚ. ɿʚʽʩʥʦ, ʚ ʤʝʞʘʭ ʥʘʰʦʾ ʩʪʘʪʪʽ, ʤʠ ʥʝ ʚʩʪʠʛʣʠ ʨʦʟʛʣʷʥʫʪʠ ʚʩʽ ʨʝʩʫʨʩʠ, 

ʪʦʤʫ ʚʯʠʪʝʣʴ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʧʦʧʨʘʮʶʚʘʪʠ ʟ ʮʠʤʠ ʪʘ ʽʥʰʠʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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3. ʎʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʚʯʠʪʝʣʷ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ: ʟʙ.ʪʝʟ ʜʦʧʦʚʽʜʝʡ 

ʫʯʘʩʥʠʢʽʚ ʚʩʝʫʢʨ.ʥʘʫʢ.-ʧʨʘʢʪ.ʩʝʤʽʥʘʨʫ (ʂʠʾʚ, 12 ʙʝʨʝʟʥʷ 2019 ʨ.) / ʟʘ ʟʘʛ. ʨʝʜ., ʆ. ɺ. ʆʚʯʘʨʫʢ. ʂʠʾʚ. : 

ɯʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅɸʇʅ ʋʢʨʘʾʥʠ. ʂʠʾʚ, 2019. 108 ʩ. 

ʎʀʌʈʆɺɯ ɯʅʉʊʈʋʄɽʅʊʀ ɼʃʗ ʆʈɻɸʅɯɿɸʎɯɰ ʅɸɺʏɸʅʅʗ 

ʄɸʊɽʄɸʊʀʂʀ ʋʏʅɯɺ ʆʉʅʆɺʅʆɰ ʐʂʆʃʀ ɺ ʋʄʆɺɸʍ ʅʋʐ 

ʄʘʣʘʥʯʫʢ ʈʦʤʘʥ ʉʪʝʧʘʥʦʚʠʯ 
ʤʘʛʽʩʪʨʘʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʄʘʪʝʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

malanchuk16102000@gmail.com 

ʉʦʣʦʥʝʮʴʢʘ ɻʘʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 
ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ̔ ʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

homenyuk_hanna@tnpu.edu.ua 

XXI ʩʪʦʣʽʪʪʷ ʫ ʢʦʞʥʦʛʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʚʽʢʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʽʟʥʽ ʩʬʝʨʠ ʞʠʪʪʷ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʪʫʪ ʥʝ ʩʪʘʚ ʚʠʢʣʶʯʝʥʥʷʤ ʽ ʚ ʥʴʦʛʦ ʚʩʝ ʯʘʩʪʽʰʝ ʚʚʦʜʠʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ɺʘʞʣʠʚʠʤ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʝʜʘʛʦʛʘ ʻ ʚʤʽʥʥʷ ʝʬʝʢʪʠʚʥʦ ʪʘ ʷʢʽʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ, ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʽʪʝʡ ʜʦ 

ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʜʝ ʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʦʜʥʠʤ 

ʟ ʚʠʨʽʰʘʣʴʥʠʭ. ʉʘʤʝ ʧʦ ʧʨʠʯʠʥʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʦʣʦʜʽʥʥʷ ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʽ ʻ ʚʘʞʣʠʚʠʤ ʨʦʟʢʨʠʪʠ ʜʘʥʫ ʪʝʤʫ, ʘʜʞʝ ʚ ʬʦʨʤʫʚʘʥʥʽ ʜʽʪʝʡ ʚʘʞʣʠʚʫ ʨʦʣʴ ʛʨʘʻ ʩʘʤʝ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʴʦʤʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʤʘʛʘʪʠʤʝ ʫʯʥʷʤ 

ʣʝʛʰʝ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʪʝʧʝʨʽʰʥʴʦʤʫ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʜʦʩʷʛʣʘ ʧʽʢʫ ʩʚʦʻʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ɿʦʢʨʝʤʘ, ʥʘʨʘʟʽ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ 

ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʧʝʨʝʚʘʛʠ ʮʠʬʨʦʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɿ 2018/2019 ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʫ ʚʩʽʭ h ʢʦʣʘʭ ʋʢʨʘʾʥʠ ʚʚʝʜʝʥʦ ʧʨʦʛʨʘʤʫ ʅʋʐ, ʷʢʘ 

ʧʝʨʝʜʙʘʯʘʻ ʩʦʙʦʶ ʩʪʚʦʨʝʥʥʷ ʰʢʦʣʠ, ʚ ʷʢʽʡ ʙʫʜʝ ʧʨʠʻʤʥʦ ʥʘʚʯʘʪʠʩʴ ʽ, ʦʢʨʽʤ ʪʦʛʦ, 

ʷʢʘ ʧʽʜʛʦʪʫʻ ʫʯʥʽʚ ʥʝ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ çʛʦʣʠʭè ʬʘʢʪʽʚ, ʘ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʚʦʾʭ ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. 

ʇʨʦʛʨʘʤʘ ʅʋʐ ʧʝʨʝʜʙʘʯʘʻ ʚ ʩʦʙʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ 

ʢʦʞʥʠʤ ʫʯʠʪʝʣʝʤ. ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʙʫʜʝ ʧʨʦʧʦʥʫʚʘʪʠ ʪʠʧʦʚʽ ʥʘʚʯʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ, ʧʨʦʪʝ ʢʦʞʝʥ ʫʯʠʪʝʣʴ ʙʫʜʝ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʧʦʨʷʜʢʫ 

ʟʤʽʥʶʚʘʪʠ ʪʘ ʜʦʧʦʚʥʶʚʘʪʠ ʜʘʥʽ ʧʨʦʛʨʘʤʠ. ʗʢ ʚʽʜʤʽʯʘʶʪʴ ʝʢʩʧʝʨʪʠ, ʤʠ 

ʚʽʜʧʨʘʚʣʷʻʤʦʩʴ ʫ ʏʝʪʚʝʨʪʫ ʧʨʦʤʠʩʣʦʚʫ ʨʝʚʦʣʶʮʽʶ ʽ ʥʘʰʘ ʦʩʥʦʚʥʘ ʟʘʜʘʯʘ ï ʙʫʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʛʦʪʦʚʠʤʠ ʜʦ ʪʠʭ ʟʤʽʥ, ʷʢʽ ʥʘʩ ʦʯʽʢʫʶʪʴ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʘʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɿʦʢʨʝʤʘ, ʮʠʬʨʦʚʠʭ ï ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ.  

ʉʴʦʛʦʜʥʽ ʧʝʜʘʛʦʛʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʩʽʭ ʧʨʦʮʝʩʘʭ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ: ʧʽʜʛʦʪʦʚʢʘ, ʧʦʷʩʥʝʥʥʷ ʥʦʚʦʾ ʪʝʤʠ, ʟʘʢʨʽʧʣʝʥʥʷ, 

ʧʦʚʪʦʨʝʥʥʷ, ʢʦʥʪʨʦʣʴ. ʅʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʫʞʝ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʛʦʪʦʚʽ ʮʠʬʨʦʚʽ ʧʨʦʜʫʢʪʠ: Microsoft Office, Microsoft Teams, Office 365, OneNote, 

Google Meet, Skype ʪʘ ʽʥʰʽ. ʊʘʢ, ʢʦʞʝʥ ʫʯʠʪʝʣʴ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ ʧʨʦʛʨʘʤʠ Microsoft Word, Microsoft PowerPoint. ɺ 

ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʯʠʪʝʣʷʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Google Meet, Zoom, 

Skype ʪʘ ʽʥʰʽ ʧʨʦʛʨʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʠ ʟʘʥʷʪʪʷ ʚʽʜʜʘʣʝʥʦ. 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʣʘʜʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʦʣʝʛʰʝʥʥʷ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʽʟʽʚ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʦʚʝʜʝʥʥʷ ʧʽʜ ʯʘʩ 

ʫʨʦʢʽʚ ʪʝʩʪʽʚ ʪʘ ʩʘʤʦʩʪʽʡʥʠʭ ʨʦʙʽʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ 

ʨʦʙʠʪʠ ʙʽʣʴʰ ʪʦʯʥʫ ʦʮʽʥʢʫ ʟʥʘʥʴ ʢʦʞʥʦʛʦ ʫʯʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʜʦʧʦʤʘʛʘʻ ʚʝʩʪʠ 

ʧʦʨʽʚʥʷʣʴʥʫ ʩʪʘʪʠʩʪʠʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ ʫʯʥʽʚ, ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʣʝʛʰʝʥʥʷʤ 

ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʪʝʤʧʽʚ ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɿʦʢʨʝʤʘ, ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʦʩʠʪʴ ʘʢʪʠʚʥʦ, ʫ ʟʚô̫ ʟʢʫ ʽʟ ʩʧʝʮʠʬʽʢʦʶ ʧʨʝʜʤʝʪʫ. ʉʫʯʘʩʥʽ ʜʽʪʠ ʜʦʩʠʪʴ ʧʦʟʠʪʠʚʥʦ 

ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʢʦʤʧôʁ ʪʝʨʽʚ ʪʘ ʽʥʰʠʭ ʛʘʜʞʝʪʽʚ, ʱʦ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʟʘʜʘʯʫ 

ʧʨʠʚʝʨʥʝʥʥʷ ʾʭʥʴʦʾ ʫʚʘʛʠ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɯʩʥʫʻ ʙʝʟʣʽʯ ʧʨʦʛʨʘʤ, ʷʢʽ 

ʩʪʚʦʨʝʥʽ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ (Gran, Eureka, Quick Brain ʪʘ ʽʥʰʽ), 

ʪʘʢʦʞ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʥʝ ʥʘʧʨʷʤʫ ʜʣʷ ʤʘʪʝʤʘʪʠʢʠ (Quizlett, Kahoot!, Inspiration, Plickers ʪʘ 

ʽʥʰʽ). 

ɺʝʣʠʢʠʡ ʩʧʠʩʦʢ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʦʟʚʦʣʷʶʪʴ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ 

ʚʯʠʪʝʣʶ ʧʽʜʽʙʨʘʪʠ ʤʘʪʝʨʽʘʣ ʜʣʷ ʫʨʦʢʫ, ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ, ʘʙʦ ʞ ʧʦʟʘʢʣʘʩʥʦʾ 

ʨʦʙʦʪʠ. ɺʟʘʛʘʣʽ ʟʘʩʦʙʠ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

- ʤʝʨʝʞʝʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʛʣʦʙʘʣʴʥʫ 
ʤʝʨʝʞʫ ʥ̔ʪʝʨʥʝʪ; 

- ʪʝʭʥʦʣʦʛʽʾ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʣʦʢʘʣʴʥʽ ʢʦʤʧôʁ ʪʝʨʠ. 

ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ: 

- ɺʠʩʚʽʪʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʫʨʦʢʫ (ʚʽʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʪʝʤʫ ʫʨʦʢʫ, ʡʦʛʦ 
ʤʝʪʫ, ʦʩʥʦʚʥʽ ʪʝʟʠ, ʢʣʶʯʦʚʽ ʧʠʪʘʥʥʷ ʪʘ ʽʥʰʝ). ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʪʝ, ʱʦ ʜʘʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʟʚʦʣʷʻ ʫʯʠʪʝʣʶ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʜʦʰʢʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʝʢʦʥʦʤʠʪʴ ʯʘʩ ʪʘ ʟʙʽʣʴʰʫʻ 

ʢʽʣʴʢʽʩʪʴ ʦʧʨʘʮʴʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

- ʉʫʧʨʦʚʽʜ ʧʦʷʩʥʝʥʥʷ ʚʯʠʪʝʣʷ (ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʦʢʨʦʢʦʚʠʭ ʨʦʟʚô̫ ʟʢʽʚ 

ʟʘʚʜʘʥʴ, ʧʦʢʨʦʢʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʠʩʫʥʢʽʚ, ʚʽʟʫʘʣʽʟʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʜʦʙʫʪʠʭ 

ʟʥʘʥʴ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ). 

- ɼʣʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ. ʗʢ ʚʞʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʨʘʥʽʰʝ, ʻ ʙʘʛʘʪʦ ʧʨʦʛʨʘʤ, ʷʢʽ 
ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ, ʤʘʣʶʚʘʥʥʷ ʨʠʩʫʥʢʽʚ ʜʦ 

ʟʘʜʘʯ, ʛʨʘʬʽʢʽʚ ʪʘ ʽʥʰʦʛʦ. ɺʽʜʧʦʚʽʜʥʦ, ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ, ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʩʘʤʦʩʪʽʡʥʠʭ 

ʨʦʙʽʪ, ʟʘʩʚʦʻʥʥʽ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

- ɼʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʚʠʯʦʢ. 

- ɼʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʫ ʬʦʨʤʽ ʛʨʠ ʣʝʛʢʦ ʧʨʝʜʩʪʘʚʠʪʠ ʥʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʩʪʚʦʨʠʪʠ 

ʢʨʦʩʚʦʨʜʠ, ʚʽʢʪʦʨʠʥʠ, ʧʘʟʣʠ ʪʘ ʽʥʰʝ. 

http://www.inspiration.com/
https://get.plickers.com/
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ʈʝʟʫʣʴʪʘʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʻ: 

ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʫʯʠʪʝʣʷ ʧʽʜʛʦʪʫʚʘʪʠ ʪʘ ʧʨʦʚʝʩʪʠ ʫʨʦʢ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʽʚʥʽ; ʘʢʪʠʚʽʟʘʮʽʷ ʨʦʙʦʪʠ ʫʯʥʽʚ; ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; ʦʚʦʣʦʜʽʥʥʷ ʫʯʥʷʤʠ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ, ʷʢʽ ʚʦʥʠ 

ʟʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ; ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʭʦʯʠʭ 

ʜʣʷ ʧʦʟʘʢʣʘʩʥʦʾ ʪʘ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʽ ʦʮʽʥʦʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʋʯʠʪʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʚʠʢʣʘʜʝʥʥʽ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʘʤʦʩʪʽʡʥʠʭ, ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʤʘʰʥʽʭ ʨʦʙʽʪ, ʜʣʷ ʧʦʟʘʢʣʘʩʥʦʾ 

ʨʦʙʦʪʠ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʨʦʟʫʤʽʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʢʦʤʧôʁ ʪʝʨ ʪʘ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʻ 

ʣʠʰʝ ʜʦʧʦʤʽʞʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʫʯʠʪʝʣʷ, ʷʢʽ ʪʽʣʴʢʠ ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ ʪʘ ʮʽʢʘʚʠʤ ʜʣʷ ʫʯʥʽʚ. ʗʢʽʩʪʴ ʪʘ ʢʽʣʴʢʽʩʪʴ ʟʘʩʚʦʻʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʨʦʩʪʘʻ ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʝʜʘʛʦʛ ʟʜʘʪʝʥ ʪʦʯʥʦ ʢʦʤʙʽʥʫʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʟ ʩʪʘʥʜʘʨʪʥʠʤʠ, ʙʽʣʴʰ ʟʚʠʯʥʠʤʠ, ʤʝʪʦʜʘʤʠ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʃʠʰʝ ʫ ʚʠʧʘʜʢʫ ʢʦʤʙʽʥʫʚʘʥʥʷ ʢʨʝʡʜʠ ʪʘ ʜʦʰʢʠ ʟ 

ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʫʯʠʪʝʣʴ ʜʦʙʠʚʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟʽ 

ʩʪʦʨʦʥʠ ʫʯʥʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ. 

ʇʝʨʝʜ ʧʝʜʘʛʦʛʦʤ ʩʪʦʾʪʴ ʟʘʜʘʯʘ ʩʢʣʘʩʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʧʨʦʛʨʘʤʫ, ʟʙʽʣʴʰʠʪʠ 

ʦʙʩʷʛ ʨʦʟʛʣʷʥʫʪʠʭ ʧʠʪʘʥʴ ʥʘ ʫʨʦʢʘʭ, ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʻʶ ʥʘʚʯʘʥʥʷ, 

ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʫʯʥʽʚ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʧʝʨʝʜ ʫʯʠʪʝʣʝʤ ʧʦʩʪʘʻ 

ʥʦʚʠʡ ʨʷʜ ʚʠʤʦʛ: ʦʧʘʥʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʘ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ, ʧʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʫʯʥʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʰʝ.  
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ɯʥʥʦʚʘʮʽʡʥʽ ʟʤʽʥʠ ʚ ʩʬʝʨʽ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʩʧʨʠʷʶʪʴ ʚʩʝʙʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ 

ʦʩʦʙʠʩʪʦʩʪʽ ʜʠʪʠʥʠ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʙʝʟʧʝʨʝʨʚʥʽʡ ʦʩʚʽʪʽ ʚʠʭʦʚʘʪʝʣʽʚ ʪʘ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ̔ ̫ ʢ ʨʝʟʫʣʴʪʘʪ, ʬʦʨʤʫʶʪʴ ʮʽʥʥʦʩʪʽ ʜʝʤʦʢʨʘʪʠʯʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ ʋʢʨʘʾʥʠ. ʉʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʤʦʞʥʘ ʟʘ ʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʚʦʣʦʜʽʥʥʷ ʧʝʜʘʛʦʛʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʥʘ ʨʽʚʥʽ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ɿɺʆ 

(ʤʘʡʙʫʪʥʽʭ ʚʠʭʦʚʘʪʝʣʽʚ), ʜʦʰʢʽʣʴʥʠʢʽʚ ʪʘ ʾʭ ʙʘʪʴʢʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʨʽʰʝʥʥʽ ʞʠʪʪʻʚʠʭ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʚʜʘʥʴ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʤ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ [2]. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʨʽʦʨʠʪʝʪʦʤ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʡ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʽʥʪʝʛʨʘʮʽʾ ʜʦ ̒ ʚʨʦʧʝʡʩʴʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʟʘʟʥʘʯʠʤʦ, ʱʦ ʧʨʦʙʣʝʤʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ̔ ʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ ʜʦʰʢʽʣʴʥʦʾ ʩʬʝʨʠ 

ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ̌ʨʫʥʪʦʚʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʨʦʟʢʨʠʪʦ ʫ ʧʨʘʮʷʭ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ ɺ. ɹʠʢʦʚʘ, ʄ. ɾʘʣʜʘʢʘ, ʖ. ɾʫʢʘ, 

ʃ. ʂʘʣʽʥʽʥʦʾ, ʂ. ʂʦʣʦʩ, ɺ. ʃʘʧʽʥʩʴʢʦʛʦ, ʉ. ʃʠʪʚʠʥʦʚʦʾ, ʃ. ʇʘʥʯʝʥʢʦ, 

ʊ. ʇʫʰʢʘʨʴʦʚʦʾ, ʄ. ʐʠʰʢʽʥʦʾ ʪʘ ʽʥ. ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʭʦʚʘʥʥʶ ʧʨʠʜʽʣʷʣʠ ʫʚʘʛʫ 

ʚʯʝʥʽ ʊ. ɸʥʽʢʽʥʘ, ɸ. ɸʬʘʥʘʩʻʚ, ɯ. ɹʝʭ, ɺ. ɼʟʶʙʘ, ʄ. ɿʫʙʘʣʽʡ, ɺ. ɯʚʘʰʢʦʚʩʴʢʠʡ, 

ʊ. ʄʝʣʴʥʠʢ, ɻ. ʇô̫ ʥʢʦʚʩʴʢʠʡ, ɺ. ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ɺ. ʊʨʝʪʴʷʢʦʚ, ɺ. ʈʘʜʟʠʭʦʚʩʴʢʠʡ, 

ʄ. ʊʦʤʯʫʢ, ɺ. ʐʝʚʯʝʥʢʦ, ɺ. ʌʘʨʬʦʨʦʚʩʴʢʠʡ [3; 4]. 

ʇʠʪʘʥʥʷ ʟʤʽʩʪʫ, ʩʧʝʮʠʬʽʢʠ ʪʘ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʚʽʪʥʽʭ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʣʦ ʧʨʝʜʤʝʪʦʤ ʥʘʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʂ. ɹʘʣʘʻʚʦʾ, ʃ. ɹʫʨʢʦʚʦʾ, 

ʊ. ɻʨʘʙʦʚʩʴʢʦʾ, ɯ. ɼʠʯʢʽʚʩʴʢʦʾ, ʆ. ʂʦʟʣʦʚʦʾ, ʄ. ʃʘʭ, ʆ. ʄʘʨʤʘʟʠ, ɺ. ʍʠʤʠʥʮʷ ʪʘ ʽʥ.  

ʇʨʦʙʣʝʤʽ ʬʦʨʤʫʚʘʥʥʷ ʤʦʚʣʝʥʥʻʚʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʤʦʚʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʤʦʚʣʝʥʥʻʚʦʤʫ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ ʧʨʠʩʚʷʯʝʥʽ ʧʨʘʮʽ ɸ. ɹʦʛʫʰ, ʅ. ɻʘʚʨʠʰ, ʃ. ʄʘʮʴʢʦ, 

ɸ. ʅʽʢʽʪʽʥʦʾ, ʄ. ʇʝʥʪʠʣʶʢ, ʊ. ʇʽʨʦʞʝʥʢʦ. ɺ. ʉʫʭʦʤʣʠʥʩʴʢʦʛʦ ʪʘ ʽʥ. ʋ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʫʢʦʚʮʽ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʤʦʚʣʝʥʥʻʚʠʭ 

ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʣʴʥʘ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʥʘʮʽʦʥʘʣʴʥʦ ʩʚʽʜʦʤʦʾ 

ʣʶʜʠʥʠ ʥʘʣʝʞʠʪʴ ʤʦʚʽ [4; 5]. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʋʯʝʥʽ ʄ. ɻʨʫʝhʚʩʴʢʠʡ, ɯ. ʆʛʽʻʥʢʦ, ʆ. ʇʦʪʝʙʥʷ, ɺ. ʉʫʭʦʤʣʠʥʩʴʢʠʡ, 

ʃ. ʉʢʫʨʘʪʽʚʩʴʢʠʡ, ʄ. ʉʪʝʣʴʤʘʭʦʚʠʯ, ʂ. ʋʰʠʥʩʴʢʠʡ ʪʘ ʽʥ. ʥʘʛʦʣʦʰʫʚʘʣʠ ʥʘ ʪʦʤʫ, 

ʱʦ ʥʘʮʽʦʥʘʣʴʥʘ ʤʦʚʥʘ ʦʩʦʙʠʩʪʽʩʪʴ ʚʠʨʦʩʪʘʻ ʥʘ ʽʜʝʷʭ ʫʢʨʘʾʥʩʴʢʦʾ ʬʽʣʦʩʦʬʽʾ, 

ʟʜʦʙʫʪʢʘʭ ʥʘʨʦʜʫ, ʡʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦ-ʧʘʪʨʽʦʪʠʯʥʠʭ ʮʽʥʥʦʩʪʷʭ. 

ʋ ʜʦʰʢʽʣʴʥʦʤʫ ʚʽʮʽ ʜʽʪʠ ʧʦʯʠʥʘʶʪʴ ʦʚʦʣʦʜʽʚʘʪʠ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʫ, ʦʪʞʝ, 

ʬʦʨʤʫʻʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʦ-ʤʦʚʣʝʥʥʻʚʘ ʦʩʦʙʠʩʪʽʩʪʴ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʘʮʽʦʥʘʣʴʥʦ-

ʤʦʚʣʝʥʥʻʚʘ ʦʩʦʙʠʩʪʽʩʪʴ ʮʝ ʦʩʦʙʠʩʪʽʩʪʴ, ʷʢʘ ʟʥʘʻ ʤʦʚʫ, ʦʪʨʠʤʫʻ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ 

ʚʽʜʯʫʪʪʷ ʢʨʘʩʠ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ, ʚʤʽʻ ʪʘ ʧʨʘʛʥʝ ʩʧʽʣʢʫʚʘʪʠʩʷ ʨʽʜʥʦʶ ʤʦʚʦʶ; ʤʘʻ 

ʨʦʟʰʠʨʝʥʠʡ ʩʣʦʚʥʠʢʦʚʠʡ ʟʘʧʘʩ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʠʪʫʘʮʽʷʭ; 

ʜʦʪʨʠʤʫʻʪʴʩʷ ʧʨʘʚʠʣ ʤʦʚʣʝʥʥʻʚʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘ ʤʦʚʣʝʥʥʻʚʦʛʦ ʝʪʠʢʝʪʫ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʥʥʦʚʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʘ ʩʘʤʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʝʪʦʜʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ 

ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʤʠ ʪʘ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʻ ʧʨʝʜʤʝʪʦʤ 

ʫʚʘʛʠ ʟ ʙʦʢʫ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ, ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ, ʫʨʷʜʫ ʪʘ ʥʘʫʢʦʚʮʽʚ, ʘ ʩʘʤʝ: 

ɿʘʢʦʥʠ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚ 

ʋʢʨʘʾʥʽ ʥʘ 2007ï2015 ʨʦʢʠè, çʇʨʦ ʦʩʚʽʪʫè, çʇʨʦ ʜʦʰʢʽʣʴʥʫ ʦʩʚʽʪʫè,è, ʂʦʥʮʝʧʮʽʷ 

ʥʘʮʽʦʥʘʣʴʥʦ-ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʤʦʣʦʜʽ [4].  

ʋ ʩʪʘʪʪʽ 9 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè ʟʘʟʥʘʯʝʥʦ, ʱʦ ʦʜʥʽʻʶ ʟ ʬʦʨʤ 

ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʻ ʜʠʩʪʘʥʮʽʡʥʘ ʬʦʨʤʘ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ. ɺʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ 

ç̔ ʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʡ ʧʨʦʮʝʩ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚʽʜʜʘʣʝʥʠʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡè [4]. 

ʊʝʥʜʝʥʮʽʾ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʩʪʘʶʪʴ ʧʨʦʚʽʜʥʠʤʠ ʫ ʚʠʨʽʰʝʥʥʽ ʨʷʜʫ ʧʨʦʙʣʝʤ ʜʦʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ. ʊʦʤʫ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ 

ʨʝʩʫʨʩʽʚ, ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ɿɼʆ, ʘ ʩʘʤʝ 

ʥʘʮʽʦʥʘʣʴʥʦ-ʤʦʚʣʝʥʥʻʚʠʡ ʨʦʟʚʠʪʦʢ ʜʦʰʢʽʣʴʥʠʢʽʚ. 

ɼʣʷ ʩʫʯʘʩʥʦʛʦ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʥʘʡʘʢʪʫʘʣʴʥʽʰʦʶ ʻ ʧʨʦʙʣʝʤʘ ʚʠʭʦʚʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʛʨʦʤʘʜʷʥ, ʥʦʩʽʾʚ ʥʘʮʽʦʥʘʣʴʥʦʾ ʪʘ ʣʶʜʩʴʢʦʾ ʛʽʜʥʦʩʪʽ, ʧʘʪʨʽʦʪʠʟʤʫ, 

ʧʦʨʷʜʥʦʩʪʽ, ʪʚʦʨʮʽʚ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʜʫʭʦʚʥʠʭ ʮʽʥʥʦʩʪʝʡ. 

ɺʠʭʦʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʤʘʻ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʝ ʧʝʨʝʜʫʩʽʤ ʥʘ ʨʦʟʚʠʪʦʢ 

ʧʘʪʨʽʦʪʠʟʤʫ ï ʣʶʙʦʚʽ ʜʦ ʩʚʦʛʦ ʥʘʨʦʜʫ, ʜʦ ʋʢʨʘʾʥʠ. ɸ ʧʦʻʜʥʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʭʦʚʘʥʥʷ ʟ ʚʠʚʯʝʥʥʷʤ ʜʝʨʞʘʚʥʦʾ ʤʦʚʠ, ʚʤʽʥʥʷʤ ʬʦʨʤʫʚʘʪʠ ʩʚʦʾ ʜʫʤʢʠ ʥʘ ʨʽʜʥʽʡ 

ʤʦʚʽ, ʧʦʨʦʜʞʫʻ ʪʦʡ ʙʝʟʮʽʥʥʠʡ ʩʢʘʨʙ ʧʽʜ ʥʘʟʚʦʶ çʇʘʪʨʽʦʪ ï ʨʽʜʥʦʾ ɹʘʪʴʢʽʚʱʠʥʠè, 

ʘʜʞʝ ʩʘʤʝ ʤʦʚʘ ʚʠʩʪʫʧʘʻ ʛʝʥʝʪʠʯʥʠʤ ʢʦʜʦʤ ʥʘʮʽʾ. ʄʦʚʥʘ ʦʩʦʙʠʩʪʽʩʪʴ ʻ ʬʝʥʦʤʝʥʦʤ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ, ʾʾ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʣʠʰʝ ʚ ʩʠʩʪʝʤʽ ʤʦʚʠ, ʘ ʡ ʚ ʽʩʪʦʨʽʾ ʪʘ ʢʫʣʴʪʫʨʽ 

ʥʘʨʦʜʫ ɸʜʞʝ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʤʦʛʫʪʥʽʩʪʴ ʜʝʨʞʘʚʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʘʪʨʽʦʪʠʟʤʫ ʾʾ ʛʨʦʤʘʜʷʥ. 

ʅʘʮʽʦʥʘʣʴʥʦ-ʤʦʚʣʝʥʥʻʚʠʡ ʨʦʟʚʠʪʦʢ ʜʠʪʠʥʠ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʤʘʻ 

ʙʫʜʫʚʘʪʠʩʴ ʥʘ ʯʽʪʢʠʭ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜʘʭ, ʦʩʥʦʚʦʶ ʷʢʠʭ ʤʘʻ ʙʫʪʠ 

ʫʢʨʘʾʥʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʽʜʝʷ, ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʨʽʦʪʠʯʥʦʾ ʚʠʭʦʚʘʥʦʩʪʽ, 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʧʦʯʫʪʪʷ ʚʽʨʥʦʩʪʽ ʪʘ ʚʽʜʜʘʥʦʩʪʽ, ʛʦʨʜʦʩʪʽ ʟʘ ʤʠʥʫʣʝ ʡ 

ʩʫʯʘʩʥʝ, ʚʙʦʣʽʚʘʥʥʷ ʟʘ ʜʦʣʶ ʩʚʦʛʦ ʥʘʨʦʜʫ, ʡʦʛʦ ʤʘʡʙʫʪʥʻ [3]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʜʦʟʚʦʣʠʪʴ ʙʫʪʠ ʥʘ ʟʚô̫ ʟʢʫ ʟʽ 

ʩʚʦʾʤʠ ʚʠʭʦʚʘʥʮʷʤʠ ʪʘ ʾʭ ʙʘʪʴʢʘʤʠ ʙʫʜʴ ʢʦʣʠ ʪʘ ʙʫʜʴ ʷʢʦʤʫ ʤʽʩʮʽ ʜʝ ʻ ʚʠʭʽʜ ʜʦ 

ʤʝʨʝʞʽ ʥ̔ʪʝʨʥʝʪ. ɼʽʪʠ ʤʦʞʫʪʴ ʚ ʙʫʜʴ-ʷʢʫ ʤʠʪʴ ʧʨʦʜʦʚʞʠʪʠ ʨʦʙʦʪʫ ʟ ʪʦʛʦ ʤʽʩʮʷ, ʥʘ 

ʷʢʦʤʫ ʟʫʧʠʥʠʣʠʩʷ ʤʠʥʫʣʦʛʦ ʨʘʟʫ. ʇʨʦʩʣʫʭʦʚʫʚʘʪʠ ʥʘʚʯʘʣʴʥʝ ʟʘʥʷʪʪʷ ʧʦ ʜʝʢʽʣʴʢʘ 

ʨʘʟʽʚ, ʷʢʱʦ ʮʝ ʧʦʪʨʽʙʥʦ, ʟʙʝʨʽʛʘʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʦʩʽʷʭ, 

ʧʨʘʮʶʚʘʪʠ ʪʘ ʢʦʥʩʫʣʴʪʫʚʘʪʠʩʷ ʟ ʧʝʜʘʛʦʛʘʤʠ ʥʝ ʚʠʭʦʜʷʯʠ ʟ ʜʦʤʫ. 

ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʧʣʘʥʫʻʪʴʩʷ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʘʪʨʽʦʪʠʯʥʦʾ ʚʠʭʦʚʘʥʦʩʪʽ ʜʽʪʝʡ. ʉʫʪʴ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʽʪʷʤ ʪʘ ʙʘʪʴʢʘʤ ʫ ʜʦʩʪʫʧʥʽʡ ʬʦʨʤʽ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ (ʚʽʜʝʦ-ʟʘʥʷʪʪʷ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʽʛʨʠ ʪʘ ʽʥ.) ʽ, ʧʝʨʝʙʫʚʘʶʯʠ ʚʜʦʤʘ, 

ʚʦʥʠ ʨʘʟʦʤ ʚʠʚʯʘʶʪʴ ʪʘ ʚʠʢʦʥʫʶʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʾʤ ʟʘʚʜʘʥʥʷ. ʆʩʥʦʚʥʘ ʤʝʪʘ ï

 ʥʘʜʘʪʠ ʜʠʪʠʥʽ ʤʦʞʣʠʚʽʩʪʴ ʟʜʦʙʫʪʠ ʦʩʚʽʪʫ ʚʜʦʤʘ [1]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʥʝ ʩʫʧʝʨʝʯʠʪʴ ʩʫʯʘʩʥʠʤ ʪʝʥʜʝʥʮʽʷʤ 

ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʽ ʷʚʣʷʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʫ ʜʘʥʠʡ ʧʝʨʽʦʜ, ʜʦʩʪʫʧʥʝ ʚʩʽʤ ʧʝʜʘʛʦʛʘʤ 

ɿɼʆ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʤʠ ʢʝʨʫʚʘʣʠʩʷ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʘʪʴʢʽʚ ʥʝʦʙʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʘ ʜʽʪʝʡ ï ʥʝʦʙʭʽʜʥʠʤʠ ʟʥʘʥʥʷʤʠ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ɿɼʆ ̒  ʩʫʯʘʩʥʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ 

ʟʜʦʙʫʪʢʦʤ ʩʴʦʛʦʜʝʥʥʷ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦ-

ʤʦʚʣʝʥʥʻʚʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦʰʢʽʣʴʥʠʢʘ ʚ ʟʘʢʣʘʜʘʭ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

ʋʢʨʘʾʥʠ ʟʘʩʚʽʜʯʫʻ ʚʠʩʦʢʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ɿɼʆ ɦ ʦʜʦ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɿ ʘʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ, ʧʝʜʘʛʦʛʠ ʦʪʨʠʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʚʘʪʠ ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʟʘʧʠʪʠ ʢʦʞʥʦʛʦ ʜʦʰʢʽʣʴʥʠʢʘ. ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫʙʘʯʘʻʤʦ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦ-ʤʦʚʣʝʥʥʻʚʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. 
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ɼɯʗʃʔʅʆʉʊɯ 

ʄʦʨʩʴʢʘ ʅʘʪʘʣʽʷ ʃʴʚʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʬʽʣʦʩʦʬʩʴʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʣʦʩʦʬʽʾ ʪʘ ʩʫʩʧʽʣʴʥʠʭ ʥʘʫʢ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ʋʩʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʽʩʢʦʨ ʚ ʯʠʾʡʩʴ ʛʦʣʦʚʽé 
ʅʘʪʘʥ ʄʽʨʚʦʣʜ, ʛʝʥʝʨʘʣʴʥʠʡ ʜʠʨʝʢʪʦʨ Intellectual Ventures 

ɸʥʘʣʽʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ï ʮʝ ʚʽʜʥʦʩʥʦ ʥʦʚʠʡ ʚʠʜ ʧʨʘʢʪʠʢʠ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ 

ʨʠʥʢʫ ʧʨʘʮʽ. ʍʦʯ ʩʘʤʘ ʧʨʠʨʦʜʘ ʘʥʘʣʽʪʠʢʠ, ʷʢ ʤʠʩʣʝʥʥʻʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʷʛʥʝʪʴʩʷ ʱʝ 

ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ ʜʘʚʥʴʦʛʨʝʮʴʢʠʭ ʬʽʣʦʩʦʬʽʚ, ʷʢʽ ʥʘʤʘʛʘʣʠʩʷ ʥʘ ʦʩʥʦʚʽ ˇʨʫʥʪʦʚʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʠʧʝʨʝʜʠʪʠ ʭʽʜ ʧʦʜʽʡ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʛʥʦʟʠ ʤʘʡʙʫʪʥʴʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʫʩʧʽʣʴʥʠʭ ʷʚʠʱ. ʉʴʦʛʦʜʥʽ, ʚ ʯʘʩ ʛʣʦʙʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʘʢʪʫʘʣʽʟʫʚʘʣʠʩʴ ʟʘʧʠʪʠ 

ʥʘ ʘʥʘʣʽʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ, ʧʨʠʡʰʦʚʰʠ ʚ ʫʢʨʘʾʥʩʴʢʫ ʨʠʥʢʦʚʫ ʢʦʥôʁ ʥʢʪʫʨʫ ʽʟ 

ʻʚʨʦʧʝʡʩʴʢʦʾ, ʚʦʥʘ ʤʽʮʥʦ ʚʢʦʨʝʥʠʣʘʩʷ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ ʧʦʩʣʫʛ. ʗʢ ʟʘʟʥʘʯʠʚ 

ɺ. ɺʘʨʝʥʢʦ: çɸʥʘʣʽʪʠʢʘ ï ʮʝ ʪʦʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʟʘʩʽʙ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʰʚʠʜʢʦ ʽ 

ʝʬʝʢʪʠʚʥʦ ʟʤʽʥʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʫʢʨʘʾʥʮʽʚ ʥʘ ʢʨʘʱʝ ʽ ʫʩʧʽʰʥʦ ʟʨʦʙʠʪʴ ʮʝ ʧʨʠ 

ʫʤʦʚʽ ʧʦʚʩʶʜʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷè [1, ʩ. 12]. ɺʽʜʧʦʚʽʜʥʦ, ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʩʪʦʨʽ ʟô̫ ʚʠʣʠʩʷ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʽ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʘʥʘʣʽʪʠʢʽʚ ʜʣʷ 

ʙʘʛʘʪʦʛʨʘʥʥʠʭ ʩʬʝʨ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ. ɿʨʦʩʣʘ ʟʘʪʨʝʙʫʚʘʥʽʩʪʴ ʘʥʘʣʽʪʠʢʽʚ ʫ ʨʽʟʥʠʭ 

ʜʝʨʞʘʚʥʠʭ ʽ ʧʨʠʚʘʪʥʠʭ ʽʥʩʪʠʪʫʮʽʷʭ, ʟʘʧʨʘʮʶʚʘʣʠ ʘʥʘʣʽʪʠʯʥʽ ʚʽʜʜʽʣʠ, ʟô̫ ʚʣʷʶʪʴʩʷ 

ʧʨʦʬʝʩʽʡʥʽ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ ʘʥʘʣʽʪʠʢʽʚ. ɿʘʚʜʘʥʥʷʤ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʪʘʣʘ 

ʷʢʽʩʥʘ ʧʽʜʛʦʪʦʚʢʘ ʪʘʢʠʭ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʷʢʽʩʥʦʛʦ, ʘ 

ʛʦʣʦʚʥʝ ï ʰʚʠʜʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ 

ʟʘʧʦʨʫʢʦʶ ʫʩʧʽʭʫ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ, ʱʦ ʽ ʚʠʟʥʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʘʥʦʾ 

ʨʦʟʚʽʜʢʠ. 

ʉʝʨʝʜ ʧʝʨʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʩʧʝʮʠʬʽʢʠ ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷʭ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʾʾ ʟʜʽʡʩʥʝʥʥʽ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ: 

ɺ. ʄ. ɺʘʨʝʥʢʘ, ɯ. ɺ. ɿʘʭʘʨʦʚʫ, ʃ. ʗ. ʌʽʣʽʧʦʚʫ, ʆ. ɸ. ʄʘʥʜʟʶʢʘ, ɺ. ʄ. ɻʦʨʦʚʦʛʦ, 

ʇ. ʖ. ʂʦʥʦʪʦʧʦʚʘ, ɯ. ɼ. ʄʫʢʦʚʩʴʢʦʛʦ ʪʘ ʽʥ. ʄʠ ʟʫʧʠʥʠʤʦʩʷ ʥʘ ʧʠʪʘʥʥʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʽʥʩʪʨʫʤʝʥʪʘ ʘʢʪʠʚʽʟʘʮʽʾ ʘʥʘʣʽʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 

ɻʥʘʪʶʢʘ ʦʜʥʠʤ ʽʟ ʧʝʨʰʠʭ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʘʢʪʫʘʣʽʟʫʚʘʚ 

ʧʠʪʘʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ-ʘʥʘʣʽʪʠʢʽʚ ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ ʧʨʦʛʨʘʤʦʶ 

çɸʥʘʣʽʪʠʢʘ ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚè ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʪʘ ʜʨʫʛʦʛʦ 

(ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʽʚ. ɺʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʢʫ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʽʦʥʘʣʘ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʙʫʣʦ ʥʘʧʦʚʥʝʥʦ ʦʩʚʽʪʥʽʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʷʢʽ ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʷʢʥʘʡʢʨʘʱʝ ʦʩʚʦʻʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʤʘʡʙʫʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢ, ʩʝʨʝʜ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ 

ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʜʠʩʮʠʧʣʽʥʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʦʧʘʥʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ: çɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴè, 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè, çʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʝʚʽ ʪʝʭʥʦʣʦʛʽʾè, 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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çɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʘʥʘʣʽʪʠʯʥʽʡ ʩʬʝʨʽè, çʊʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽè, çʉʫʯʘʩʥʽ PR-ʪʝʭʥʦʣʦʛʽʾè ʪʘ ʽʥ. ʊʘʢʦʞ ʚʘʞʣʠʚʘ ʨʦʣʴ 

ʚʽʜʚʦʜʠʪʴʩʷ ʧʨʝʜʤʝʪʘʤ ʤʝʪʦʜʠʯʥʦʛʦ ʧʣʘʥʫ: çʄʝʪʦʜʠʢʘ ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽè, 

çʄʝʪʦʜʠʢʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷè, çʄʝʪʦʜʦʣʦʛʽʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫè ʪʘ ʽʥ., 

ʷʢʽ ʜʘʶʪʴ ʥʘʙʽʨ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ̔  ʧʦʢʘʟʫʶʪʴ h ʣʷʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 

ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʜʽʷʣʴʥʦʩʪʽ ʘʥʘʣʽʪʠʢʘ. ɿʘʚʜʘʥʥʷʤ ɿɺʆ ʻ ʧʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ-

ʘʥʘʣʽʪʠʢʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʧʨʘʢʪʠʯʥʽ ʧʠʪʘʥʥʷ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʟʘʜʘʯʽ, 

ʚʤʽʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʫ ʙʘʛʘʪʦʛʨʘʥʥʽʡ ʫ ʩʫʩʧʽʣʴʥʦ-

ʛʫʤʘʥʽʪʘʨʥʽʡ ʩʬʝʨʽ. ʆʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʽʷʣʴʥʦʩʪʽ ʘʥʘʣʽʪʠʢʘ ʻ ʣʦʛʽʯʥʝ 

ʤʠʩʣʝʥʥʷ ʫ ʧʦʻʜʥʘʥʥʽ ʽʟ ʝʤʦʮʽʡʥʠʤ ʽʥʪʝʣʝʢʪʦʤ, ʢʨʝʘʪʠʚʥʽʩʪʶ, ʢʦʛʥʽʪʠʚʥʦʶ 

ʛʥʫʯʢʽʩʪʶ, ʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʶ. ʈʦʟʚʠʪʦʢ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʩʘʤʝ 

ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʛʣʦʙʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥ., ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʚ ʩʧʝʮʠʬʽʢʫ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʘʥʘʣʽʪʠʢʘ. ɸʜʞʝ, ʘʥʘʣʽʪʠʢʘ ï ʮʝ ʧʨʦʜʫʢʫʚʘʥʥʷ ʥʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʧʝʨʚʠʥʥʦʾ, ʟʽʙʨʘʥʦʾ ʨʘʥʽʰʝ. ʉʝʨʝʜ ʦʪʨʠʤʘʥʠʭ ʧʦʟʠʪʠʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʦʧʝʨʘʪʠʚʥʽʩʪʴ, ʪʦʯʥʽʩʪʴ, ʧʦʚʥʦʪʫ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʰʚʠʜʢʽʩʥʦʛʦ ʦʙʤʽʥʫ ̔ ʥʬʦʨʤʘʮʽʻʶ, ʷʢʽʩʥʦʾ ʦʙʨʦʙʢʠ ̔ ʥʬʦʨʤʘʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʡ, ʟʙʦʨʫ ̔ ʥʬʦʨʤʘʮʽʾ ʫ ʚʝʣʠʢʠʭ ʤʘʩʰʪʘʙʘʭ ʘʙʦ ʾʾ ʢʦʥʢʨʝʪʠʟʦʚʘʥʦ ʾʚʠʙʽʨʢʠ, 

ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʧʦʰʫʢʫ ʨʽʜʢʽʩʥʦʾ ʘʙʦ 

ʽʥʩʘʡʜʝʨʩʴʢʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʨʦʙʦʪʠ ʟ ʢʣʽʻʥʪʘʤʠ ï ʦʜʥʦʯʘʩʥʦ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʘʙʦ 

ʟ ʢʦʥʢʨʝʪʥʦ ʁʮʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ, ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʟʘʣʽʚ ʜʣʷ ʩʧʽʣʴʥʦʾ 

ʨʦʙʦʪʠ, ʘʚʪʦʤʘʪʠʟʘʮʽ ʾʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡ ʪʦʱʦ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʥʥʦʚʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤʠ ʽ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʾʭ ʤʦʞʝ ʣʠʰʝ ʬʘʭʽʚʝʮʴ, ʷʢʠʡ ʤʘ ̒

ʩʧʝʮʠʬʽʯʥʽ ʥʘʚʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʩʪʽʡʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʧʦʢʨʘʱʫʻ ʚʣʘʩʥʫ ʤʘʡʩʪʝʨʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽʟ ʣʦʛʽʯʥʠʤ 

ʤʠʩʣʝʥʥʷʤ. 

ʊʝʨʤʽʥ ç̔ ʥʥʦʚʘʮʽʷè ʚ ʧʝʨʝʢʣʘʜʽ ʟ ʣʘʪʠʥʩʴʢʦʾ ʦʟʥʘʯʘʻ ʦʥʦʚʣʝʥʥʷ, ʟʤʽʥʫ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʛʦ. ɺ ʘʥʘʣʽʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʮʝ ʦʟʥʘʯʘʻ ʚʚʝʜʝʥʥʷ ʥʦʚʦʚʚʝʜʝʥʴ, 

ʷʢʽ ʙʫʜʫʪʴ ʧʦʣʝʛʰʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʠʡ ʧʨʦʮʝʩ, ʩʧʨʠʷʪʠ ʡʦʛʦ ʪʦʯʥʽʰʽʡ ʪʘ ʷʢʽʩʥʽʰʽʡ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ. ʊʝʨʤʽʥ çʪʝʭʥʦʣʦʛʽʷè ʧʦʭʦʜʠʪʴ ʚʽʜ ʜʚʦʭ ʛʨʝʮʴʢʠʭ ʩʣʽʚ ï

 ʤʘʡʩʪʝʨʥʽʩʪʴ, ʤʠʩʪʝʮʪʚʦ ʽ ʩʣʦʚʦ, ʚʯʝʥʥʷ, ʟʥʘʥʥʷ. ʊʦʙʪʦ, ʪʝʭʥʦʣʦʛʽʷ ï ʮʝ ʧʨʘʢʪʠʯʥʘ 

ʤʘʡʩʪʝʨʥʽʩʪʴ, ʚʤʽʥʥʷ ʘʙʦ ʫʩʚʽʜʦʤʣʝʥʝ ʚʤʽʥʥʷ, ʤʘʡʩʪʝʨʥʽʩʪʴ. ʊʦʙʪʦ ʚ ʘʥʘʣʽʪʠʯʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ï ʮʝ ʫʩʚʽʜʦʤʣʝʥʘ ʤʘʡʩʪʝʨʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʦʚʦʚʚʝʜʝʥʴ, ʥʦʚʠʭ ʟʥʘʥʴ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʾ ʟʜʽʡʩʥʝʥʥʷ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʅʘ ʜʦʧʦʤʦʛʫ ʘʥʘʣʽʪʠʢʫ ʧʨʠʭʦʜʠʪʴ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ, ʩʬʝʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʘ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻ ʩʚʦʾ ʨʝʩʫʨʩʠ ʽ ʧʨʦʧʦʥʫʻ ʱʦʨʘʟ ʙʽʣʴʰʫ ʧʘʣʽʪʨʫ 

ʟʘʩʦʙʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ. ɼʦʩʣʽʜʥʠʢʠ, ʥʘʩʘʤʧʝʨʝʜ, ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ: 

ʩʭʦʚʠʱʘ ʜʘʥʠʭ, Wɸʈ-ʪʝʭʥʦʣʦʛʽʾ, ʮʠʬʨʦʚʽ ʬʦʪʦ ʪʘ ʥʦʩʽʾ ʽʥʬʦʨʤʘʮʽʾ, ɯʈ-ʪʝʣʝʬʦʥʽ,ʁ 

ʢʠʰʝʥʴʢʦʚʽ ʢʦʤʧôʁ ʪʝʨʠ, ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʽ ʜʠʩʧʣʝʾ, ʩʠʩʪʝʤʫ h ʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, 

ʜʘʪʘ-ʮʝʥʪʨʠ ʪʘ ʽʥ. [1, ʩ. 409]. ɿʦʢʨʝʤʘ: ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʥʝʦʙʭʽʜʥʦ 

ʤʘʪʠ ʜʦʙʨʽ ʟʥʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʘʢʪʠʯʥʽ ʚʤʽʥʥʷ ʾʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. ɺʠʜʽʣʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ: ʦʧʝʨʘʮʽʡʥʠʡ, 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʱʦʜʝʥʥʦʾ ʨʦʙʦʪʠ ʪʘ ʘʥʘʣʽʪʠʯʥʠʡ ï ʨʦʟʨʦʙʢʘ ʟʘʛʘʣʴʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʨʛʘʥʽʟʘʮʽʾ. WAP ï ʪʝʭʥʦʣʦʛʽʾ ï ʤʦʞʣʠʚʦʩʪʽ ʩʪʽʣʴʥʠʢʦʚʦʛʦ 

ʟʚô̫ ʟʢʫ, ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʪʘ ʤʦʙʽʣʴʥʦʛʦ ʽʥʪʝʨʥʝʪʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʦʧʝʨʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʪʝʨʤʽʥʦʚʦ ʜʽʟʥʘʪʠʩʴ ʦʬʽʮʽʡʥʠʡ ʢʫʨʩ 

ʚʘʣʶʪ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʙʘʥʢʫ ʪʦʱʦ). ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ï ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʙʠʪʠ 

ʬʦʪʦʛʨʘʬʽʾ, ʟʥʽʤʘʪʠ ʚʽʜʝʦ, ʨʦʙʠʪʠ ʘʫʜʽʦʟʘʧʠʩʠ ʪʦʱʦ, ʟʙʝʨʽʛʘʪʠ ʾʭ ʥʘ ʧʨʠʩʪʨʦʷʭ. ʎʝ 

ʚʘʞʣʠʚʘ ʬʫʥʢʮʽʷ ʜʣʷ ʬʽʢʩʘʮʽʾ ʜʘʥʠʭ (ʤʘʪʝʨʽʘʣʽʚ) ʜʣʷ ʘʥʘʣʽʪʠʢʠ ï ʜʦʢʫʤʝʥʪʽʚ, 

ʩʪʘʪʠʩʪʠʢʠ, ʧʦʜʽʡ ʪʦʱʦ. ʂʦʤʧôʁ ʪʝʨʥʘ ʪʝʣʝʬʦʥʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʢʦʤʧôʁ ʪʝʨʥʦʾ ʪʝʣʝʬʦʥʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʚʢʣʶʯʘʻ ʩʠʩʪʝʤʫ ʛʦʣʦʩʦʚʦʾ ʧʦʰʪʦʚʦʾ 

ʩʢʨʠʥʴʢʠ, ʦʙʨʦʙʢʠ ʪʘ ʩʠʥʪʝʟʫ ʛʦʣʦʩʫ. ʊʘʢʘ ʤʦʞʣʠʚʽʩʪʴ ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʯʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʬʽʩʫ, ʷʢʘ ʩʫʪʪʻʚʦ 

ʧʨʠʰʚʠʜʰʫʻ ʟʙʽʨ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʪʦʱʦ. ʂʠʰʝʥʴʢʦʚʽ ʧʝʨʩʦʥʘʣʴʥʽ 

ʢʦʤʧôʁ ʪʝʨʠ, ʷʢʽ ʤʘʶʪʴ ʙʘʛʘʪʦʛʨʘʥʥʽ ʤʦʞʣʠʚʦʩʪʽ, ̒ ʜʫʞʝ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʘʥʘʣʽʪʠʢʘ. ɺʘʞʣʠʚʠʤʠ ʻ ʽ ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʽ ʜʠʩʧʣʝʾ, ʷʢʽ 

ʚʠʨʽʟʥʷʶʪʴʩʷ ʝʨʛʦʥʦʤʽʯʥʽʩʪʶ, ʩʫʯʘʩʥʠʤ ʜʠʟʘʡʥʦʤ, ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʘʫʜʽʦ- ʪʘ ʚʽʜʝʦ 

ʚʽʜʪʚʦʨʝʥʥʷ, ʷʢʽʩʪʶ ʢʦʣʴʦʨʫ ʪʦʱʦ. ʉʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʘʙʦ ʰʪʫʯʥʽ 

ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ï ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ çʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʘʜʘʯ 

ʘʙʦ ʟʘʜʘʯ ʽʟ ʥʝʧʦʚʥʠʤʠ ʜʘʥʠʤʠè ̔ çʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʩʠʥʪʝʟʫ ʤʦʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ, ʫ ʬʽʥʘʥʩʦʚʽʡ ʩʬʝʨʽ, ʘ ʪʘʢʦʞ ʪʘʤ, ʜʝ ʪʨʝʙʘ 

ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʪʫʞʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠè [1, ʩ. 411] ʪʦʱʦ. ʎʝ ʚʘʞʣʠʚʠʡ ʨʝʩʫʨʩ 

ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʘʥʘʣʽʟʫ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɼʘʪʘ-ʮʝʥʪʨʠ ʜʦʧʦʤʘʛʘʶʪʴ 

ʥʘʜʘʚʘʪʠ ʢʣʽʻʥʪʘʤ ʧʦʩʣʫʛʠ, ʧʦʚô̫ ʟʘʥʽ ʽʟ ʨʦʙʦʪʦʶ ʚ ʽʥʪʝʨʝʥʝʪʽ: ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʠʭ 

ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʰʚʠʜʢʽʩʥʘ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ, ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, 

ʦʨʝʥʜʘ ʣʽʮʝʥʟʽʡʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʪʦʱʦ [1, ʩ. 409ï

412]. 

ɺʠʩʥʦʚʦʢ: ʘʥʘʣʽʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʧʝʚʥʝʥʦ ʫʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ 

ʨʠʥʢʫ ʧʦʩʣʫʛ. ʂʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʪʘ ʟʘʪʨʝʙʫʚʘʥʽʩʪʴ ʧʨʘʮʽ ʘʥʘʣʽʪʠʢʘ 

ʘʢʪʫʘʣʽʟʫʻ ʡʦʛʦ ʷʢʽʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ʩʝʨʝʜ ʷʢʦʾ ʯʽʣʴʥʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʦʧʘʥʫʚʘʥʥʶ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʘʥʘʣʽʪʠʢʘ ʥʘʧʨʷʤʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʝʩʠʚʥʽ ʤʝʪʦʜʠʢʠ ʫ ʾʾ ʟʜʽʡʩʥʝʥʥʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɺʘʨʝʥʢʦ ɺ. ʄ. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ: ʅʘʚʯ. ʧʦʩʽʙ. / ɺ. ʄ. ɺʘʨʝʥʢʦ. ʂ. : 

ʋʥʽʚʝʨʩʠʪʝʪ çʋʢʨʘʾʥʘè, 2014. 417 ʩ. 

2. ɼʦʜʦʥʦʚ ɸ. ɻ., ʃʘʥʜʝ ɼ. ɺ., ʇʫʪʷʪʠʥ ɺ. ɻ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂ. : ʀʇʈʀ ʅɸʅ ʋʢʨʘʠʥʠr , 2014. 486 ʩ.  
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çPROJECTILE MOTIONè  

ʄʦʭʫʥ ʉʝʨʛʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

mohun_sergey@ukr.net 

ʌʝʜʯʠʰʠʥ ʆʣʴʛʘ ʄʠʭʘʡʣʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

olga.fedchishin.77@gmail.com 

ɺ ʫʤʦʚʘʭ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʤʽʥ ʱʦʜʦ ʚʠʤʦʛ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʧʦʚʠʥʥʘ ʨʝʘʛʫʚʘʪʠ ʰʚʠʜʢʠʤ ʧʦʰʫʢʦʤ ʥʦʚʠʭ 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʤʝʪʦʜʽʚ ʽ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʷʢ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʪʘʢ ʽ 

ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʨʦʟʨʦʙʢʘ ʪʝʦʨʝʪʠʯʥʠʭ, ʧʨʘʢʪʠʯʥʠʭ ʽ 

ʩʦʮʽʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ [2]. 

ʋʷʚʠʪʠ ʩʫʯʘʩʥʠʡ ʫʨʦʢ ʙʝʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝʤʦʞʣʠʚʦ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʯʘʩʦʤ ʣʠʰʝ ʟʨʦʩʪʘʻ. ʈʠʥʦʢ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʢʦʤʧôʁ ʪʝʨʥʫ ʩʠʤʫʣʷʮʽʶ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʦʛʦ 

ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʝʨʝʜʙʘʯʝʥʦʛʦ ʥʘʚʯʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ.  

ɿ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, 

ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʜʘʥʦ ʨʦʟʨʦʙʣʝʥʥʶ ʚʽʨʪʫʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ 

ʟʘʜʘʯ, ʱʦ ʟʫʤʦʚʠʣʦ ʥʘʧʦʚʥʠʪʠ ʢʫʨʩ ʬʽʟʠʢʠ ʟʘʜʘʯʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʥʘʚʯʘʥʥʷ, 

ʥʘʦʯʥʦʶ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʤʦʜʝʣʽ ʟʘʜʘʥʦʾ ʩʠʪʫʘʮʽʾ, ʘʢʪʠʚʥʠʤ ʚʪʨʫʯʘʥʥʷʤ ʩʫʙô̒ ʢʪʘ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʜʠʥʘʤʽʢʫ çʝʢʨʘʥʥʦʾ ʧʦʜʽʾè, ʦʧʨʘʮʶʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʘʜʘʯ, ʟʜʽʡʩʥʝʥʥʷʤ ʚʽʨʪʫʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʂʊ) ʪʦʱʦ [1]. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʩʠʤʫʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ çProjectile 

Motionè (ʃʘʙʦʨʘʪʦʨʽʷ ʤʘʷʪʥʠʢʽʚ) ʩʘʡʪʫ http://phet.colorado.edu/. 

ɼʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʬʽʟʠʯʥʠʭ ʷʚʠʱ, ʟʘʢʦʥʽʚ, 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʮʽʡ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʛʨʘʬʽʯʥʝ ʧʦʜʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʨʪʫʘʣʴʥʦ ʢʝʨʫʚʘʪʠ 

ʧʨʦʮʝʩʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʫ ʤʦʜʝʣʴ ʚʢʣʶʯʝʥʦ ʚʽʨʪʫʘʣʴʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ, 

ʥʘʧʨʠʢʣʘʜ, ʣʽʥʽʡʢʘ, ʛʦʜʠʥʥʠʢ, ʪʘʡʤʝʨ, ʷʢʠʤʠ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ. ʊʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʢʽʣʴʢʦʤʘ ʟʚô̫ ʟʘʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ (ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʨʫʭ ʦʙô̒ ʢʪʽʚ, 

ʛʨʘʬʽʢʠ, ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʪʦʱʦ). 

ʇʝʨʝʚʽʨʢʘ ʬʦʨʤʫʣʠ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʷʪʥʠʢʘ Ὕ ς“ . 

1. ɿʘʣʝʞʥʽʩʪʴ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ ʊ ʚʽʜ ʜʦʚʞʠʥʠ ʧʽʜʚʽʩʫ ʤʘʷʪʥʠʢʘ l (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ ʊ ʚʽʜ ʜʦʚʞʠʥʠ ʧʽʜʚʽʩʫ ʤʘʷʪʥʠʢʘ l 

ʗʢ ʚʠʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʩʠʤʫʣʷʮʽʾ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 1, ʟʽ ʟʨʦʩʪʘʥʥʷʤ 

ʜʦʚʞʠʥʠ ʧʽʜʚʽʩʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʷʪʥʠʢʘ ʧʝʨʽʦʜ ʢʦʣʠʚʘʥʴ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʥʘʚʝʜʝʥʦʶ ʚʠʱʝ ʬʦʨʤʫʣʦʶ. 

2. ɿʘʣʝʞʥʽʩʪʴ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ ʊ ʚʽʜ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ g (ʨʠʩ.2). 

 
ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ ʊ ʚʽʜ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ g 

ʗʢ ʚʠʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʩʠʤʫʣʷʮʽʾ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 2, ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʷʪʥʠʢʘ ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ 

ʧʘʜʽʥʥʷ, ʱʦ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʥʘʚʝʜʝʥʦʶ ʚʠʱʝ ʬʦʨʤʫʣʦʶ. 

3. ʇʝʨʝʚʽʨʢʘ ʥʝʟʘʣʝʞʥʦʩʪʽ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʷʪʥʠʢʘ ʚʽʜ 

ʤʘʩʠ (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ʅʝʟʘʣʝʞʥʽʩʪʴ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʷʪʥʠʢʘ ʚʽʜ ʤʘʩʠ 
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ʗʢ ʚʠʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʩʠʤʫʣʷʮʽʾ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 3, ʧʝʨʽʦʜ ʢʦʣʠʚʘʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʷʪʥʠʢʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʠ ʪʽʣʘ, ʷʢʝ ʧʽʜʚʽʰʝʥʝ ʥʘ ʥʝʚʘʛʦʤʽʡ ʽ 

ʥʝʨʦʟʪʷʞʥʽʡ ʥʠʪʮʽ. 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʚʝʢʪʦʨʽʚ ʰʚʠʜʢʦʩʪʽ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ 

ʝʥʝʨʛʽʾ ʧʽʜ ʯʘʩ ʢʦʣʠʚʘʥʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʷʪʥʠʢʘ.  

ɺ ʧʨʦʮʝʩʽ ʢʦʣʠʚʘʥʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʷʪʥʠʢʘ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʟʘʻʤʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʪʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʡ, ʭʦʯʘ ʟʥʘʯʝʥʥʷ ʧʦʚʥʦʾ 

ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ (ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʜʠʩʠʧʘʪʠʚʥʠʭ ʩʠʣ). 

ʇʦʪʝʥʮʽʘʣʴʥʘ ʝʥʝʨʛʽʷ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʤʦʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʤʽʱʝʥʥʷ ʤʘʷʪʥʠʢʘ, ʘ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʚ ʮʽ ʤʦʤʝʥʪʠ ʜʦʨʽʚʥʶʻ ʥʫʣʶ ʽ, ʥʘʚʧʘʢʠ, ʫ 

ʤʦʤʝʥʪʠ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʧʨʠʡʤʘʻ ʥʘʡʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ, ʘ ʧʦʪʝʥʮʽʘʣʴʥʘ ʝʥʝʨʛʽʷ ʜʦʨʽʚʥʶʻ ʥʫʣʶ (ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ʇʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʚ ʧʨʦʮʝʩʽ ʢʦʣʠʚʘʣʴʥʦʛʦ ʨʫʭʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʷʪʥʠʢʘ 

ʋ ʚʯʠʪʝʣʷ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʩʧʦʢʫʩʘ ʟʘʤʽʥʠʪʠ ʚʩʽ ʜʝʤʦʥʩʪʨʘʮʽʡʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʢʦʤʧôʁ ʪʝʨʥʠʤʠ ʩʠʤʫʣʷʮʽʷʤʠ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʯʠ ʧʽʜ 

ʯʘʩ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. ʇʝʨʝʚʘʛʠ ʦʯʝʚʠʜʥʽ: ʝʢʦʥʦʤʽʷ ʯʘʩʫ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʫʨʦʢʫ, 

ʤʦʞʥʘ ʧʦʚʝʨʭʥʝʚʦ ʧʦʷʩʥʠʪʠ ʧʨʠʥʮʠʧ ʜʽʾ ʩʠʤʫʣʷʮʽʾ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʫʩʪʘʥʦʚʢʠ) ʪʘ ʽʥ. ɸʣʝ ʻ ʡ ʥʝʛʘʪʠʚʥʽ ʩʪʦʨʦʥʠ. ʈʽʚʝʥʴ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ 

ʫʯʥʽʚ ʟʨʦʩʪʘʻ ʰʚʠʜʰʝ, ʥʽʞ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ. ʅʘ ʧʦʯʘʪʦʢ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʜʝʷʢʽ 

ʫʯʥʽ ʚʽʣʴʥʦ ʚʦʣʦʜʽʶʪʴ ʙʘʛʘʪʴʤʘ ʢʦʤʧôʁ ʪʝʨʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʜʝʤʦʥʩʪʨʘʮʽʡ ʫ ʚʣʘʩʥʠʭ ʦʯʘʭ ʫʯʥʽʚ ʧʘʜʘʻ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ʢʦʤʧôʁ ʪʝʨʥʽ ʩʠʤʫʣʷʮʽʾ ʥʝ ʻ ʜʣʷ ʜʽʪʝʡ ʜʦʩʪʦʚʽʨʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʬʘʢʪʦʤ. 

ɸʣʝ ʯʠ ʚʘʨʪʦ ʧʦʚʥʽʩʪʶ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʤʫʣʷʮʽʡ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ? ʗʢ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʴ ʣʝʞʠʪʴ ʧʦʩʝʨʝʜʠʥʽ, ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʨʦʟʫʤʥʝ ʧʦʻʜʥʘʥʥʷ ʧʨʠʣʘʜʦʚʠʭ ʪʘ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʜʝʤʦʥʩʪʨʘʮʽʡ! 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɹʘʨʥʷʢ ʆ. ɺ., ʄʦʭʫʥ ʉ. ɺ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʧʽʜ ʯʘʩ 

ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ. ʇʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ, ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ, ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʚ ʢʦʥʪʝʢʩʪʽ 

ʚʠʤʦʛ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ: ʤʘʪʝʨʽʘʣʠ ɯɯɯ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ., ʤ. ʊʝʨʥʦʧʽʣʴ, 20 ʪʨʘʚʥʷ 2021 ʨ. 

ʉ. 243ï247. 

2. ʄʦʭʫʥ ʉ. ɺ., ʌʝʜʯʠʰʠʥ ʆ. ʄ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚ ʫʤʦʚʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, 

ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠ: ʤʘʪʝʨʽʘʣʠ Vɯ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʽʥʪʝʨʥʝʪ-ʢʦʥʬ., ʤ. ʊʝʨʥʦʧʽʣʴ, 12ï

13 ʣʠʩʪʦʧʘʜʘ 2020 ʨ. ʉ. 139ï142. 
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ʉʋʏɸʉʅɸ ɽʃɽʂʊʈʆʅʅɸ ʅɸʋʂʆɺɸ ɹɯɹʃɯʆʊɽʂɸ: ʅʆɺɯ ʈɽɸʃɯɰ  

ʅʦʚʠʮʴʢʘ ʊʝʪʷʥʘ ʃʝʦʥʽʜʽʚʥʘ 
ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʚʽʜʜʽʣʫ ʚʽʜʢʨʠʪʠʭ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, 

ɯʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

ʋʢʨʘʾʥʠ, 

tatyananovat@gmail.com 

ʎʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ, ʨʦʟʚʠʚʘʶʯʠʩʴ ʽ ʚʽʜʧʦʚʽʜʘʶʯʠ ʮʽʣʷʤ ʽ ʟʘʚʜʘʥʥʷʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ ʩʴʦʛʦʜʥʽ ʙʫʜʫʻʪʴʩʷ, ʚʝʜʝ ʥʘʩ ʜʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʝ 

ʧʦʙʫʜʦʚʘʥʝ ʥʘ ʟʥʘʥʥʷʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʧʦʩʪʽʡʥʦ 

ʦʥʦʚʣʶʶʪʴʩʷ ʪʘ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ. ɯʜʝʪʴʩʷ ʧʨʦ ʟʤʽʥʫ ʩʫʩʧʽʣʴʥʦʾ ʧʘʨʘʜʠʛʤʠ ʚʽʜ 

ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʛʦ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʦʚʦʛʦ ʟʥʘʥʥʷ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ. 

ɯʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʢʦʤʫʥʽʢʘʮʽʡ, ʚʢʣʶʯʘʶʯʠ ʙʽʙʣʽʦʪʝʢʠ, ʜʝ 

ʩʪʚʦʨʶʻʪʴʩʷ ʪʘ ʧʦʰʠʨʶʻʪʴʩʷ ʟʥʘʥʥʷ, ʟʘʟʥʘʻ ʰʚʠʜʢʠʭ ʪʘ ʛʣʠʙʦʢʠʭ ʟʤʽʥ.  

ʅʘ ʮʝ ʧʝʨʰʠʤʠ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʝʢʩʧʝʨʪʠ ʄʽʞʥʘʨʦʜʥʦʾ ʬʝʜʝʨʘʮʽʾ 

ʙ̔ ʙʣʽʦʪʝʯʥʠʭ ʘʩʦʮʽʘʮʽʡ ʪʘ ʫʩʪʘʥʦʚ (International Federation of Library 

Associations and Institutions, IFLA) (ʜʘʣʽ ï ɯʌʃɸ) [5], ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʥʝʫʨʷʜʦʚʫ 

ʤʽʞʥʘʨʦʜʥʫ ʦʨʛʘʥʽʟʘʮʽʶ, ʯʣʝʥʘʤʠ ʷʢʦʾ ʻ ʙʽʙʣʽʦʪʝʢʠ, ʥʘʮʽʦʥʘʣʴʥʽ ʙʽʙʣʽʦʪʝʯʥʽ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʣʫʞʙʠ (ʨʠʩ. 1). ɿʘʛʘʣʦʤ ʚʦʥʘ ʦʙô̒ ʜʥʫʻ ʧʦʥʘʜ 

1600 ʯʣʝʥʽʚ ʟʽ 150 ʢʨʘʾʥ ʩʚʽʪʫ.  

 

ʈʠʩ. 1. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʚʝʙʨʝʩʫʨʩʫ ɯʌʃɸ 

ʄʝʪʘ ɯʌʃɸ ï ʟʤʽʮʥʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʙʽʙʣʽʦʪʝʢ ʪʘ 

ʧʽʜʪʨʠʤʢʘ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʙʽʙʣʽʦʪʝʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʽʙʣʽʦʪʝʢ ʫ 

ʚʩʴʦʤʫ ʩʚʽʪʽ, ʧʽʜʪʨʠʤʢʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʙʽʙʣʽʦʪʝʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ, ʧʦʰʠʨʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʮʽʥʥʦʩʪʽ ʪʘ ʚʘʞʣʠʚʦʩʪʽ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʙʽʙʣʽʦʪʝʯʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫ ʧʨʠʚʘʪʥʠʭ, ʛʨʦʤʘʜʩʴʢʠʭ ʪʘ ʜʝʨʞʘʚʥʠʭ ʩʝʢʪʦʨʘʭ 

ʝʢʦʥʦʤʽʢʠ ʪʘ ʢʫʣʴʪʫʨʠ. 

ʄʽʩʽʷ ɯʌʃɸ ï ʩʠʣʴʥʝ ʪʘ ʦʙô̒ ʜʥʘʥʝ ʛʣʦʙʘʣʴʥʝ ʙʽʙʣʽʦʪʝʯʥʝ ʧʦʣʝ, ʷʢʝ 

ʟʘʙʝʟʧʝʯʫʻ ʧʠʩʴʤʝʥʥʝ, ʽʥʬʦʨʤʦʚʘʥʝ ʪʘ ʟʘʣʫʯʝʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ; ʥʘʜʠʭʥʫʪʠ, 

ʟʘʣʫʯʠʪʠ ʪʘ ʫʚʽʤʢʥʫʪʠ ʛʣʦʙʘʣʴʥʫ ʙʽʙʣʽʦʪʝʯʥʫ ʩʬʝʨʫ; ʥʘʜʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ 

ʤʘʪʝʨʽʘʣʠ, ʬʦʨʫʤ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥ. 

ʉʪʨʘʪʝʛʽʷ ̒  ʧʣʦʜʦʤ ʛʣʦʙʘʣʴʥʦʛʦ ʙʘʯʝʥʥʷ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʜʝʩʷʪʢʽʚ ʪʠʩʷʯ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʙʽʣʴʰ ʥʽʞ 190 ʢʨʘʾʥ ʽ ʚʩʽʭ ʢʦʥʪʠʥʝʥʪʽʚ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʩʠʣʴʥʠʭ ʪʘ 

ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ ʙʽʙʣʽʦʪʝʯʥʦʾ ʛʘʣʫʟʽ. 
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ʆʩʥʦʚʥʽ ʮʽʥʥʦʩʪʽ ɯʌʃɸ: ʩʭʚʘʣʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ, ʽʜʝʡ ʪʘ ʪʚʦʨʽʚ, ʚʽʣʴʥʦʛʦ ʚʠʩʣʦʚʣʝʥʥʷ ʧʦʛʣʷʜʽʚ, ʱʦ ʟʘʢʨʽʧʣʝʥʽ ʫ 

ʩʪʘʪʪʽ 19 ɿʘʛʘʣʴʥʦʾ ʜʝʢʣʘʨʘʮʽʾ ʧʨʘʚ ʣʶʜʠʥʠ, ʥʘʜʘʥʥʷ ʷʢʽʩʥʠʭ ʙʽʙʣʽʦʪʝʯʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʩʣʫʛ ʫʩʽʤ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʛʨʦʤʘʜʷʥʩʪʚʘ, 

ʽʥʚʘʣʽʜʥʦʩʪʽ, ʝʪʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʩʪʘʪʽ, ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʤʦʚʠ, 

ʧʦʣʽʪʠʯʥʦʾ ʬʽʣʦʩʦʬʽʾ, ʨʘʩʠ ʯʠ ʨʝʣʽʛʽʾ ʪʘ ʽʥ. 

ɼʣʷ ʨʦʟʚʠʪʢʫ ʙʽʙʣʽʦʪʝʯʥʦʾ ʩʧʨʘʚʠ ʚ ʋʢʨʘʾʥʽ 1 ʣʶʪʦʛʦ 1995 ʨ. ʙʫʣʦ ʩʪʚʦʨʝʥʦ 

ʚʽʜʢʨʠʪʫ ʩʧʽʣʴʥʦʪʫ ʧʨʦʬʝʩʽʦʥʘʣʽʚ ï ʋʢʨʘʾʥʩʴʢʫ ʙʽʙʣʽʦʪʝʯʥʫ ʘʩʦʮʽʘʮʽʶ (ʜʘʣʽ ï

 ʋɹɸ) [2] ï ʥʝʟʘʣʝʞʥʫ ʚʩʝʫʢʨʘʾʥʩʴʢʫ ʛʨʦʤʘʜʩʴʢʫ ʦʨʛʘʥʽʟʘʮʽʻʶ, ʱʦ ʦʙô̒ ʜʥʫʻ ʥʘ 

ʜʦʙʨʦʚʽʣʴʥʠʭ ʟʘʩʘʜʘʭ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʧʨʦʬʝʩʽʡʥʦ ʟʘʡʤʘʶʪʴʩʷ ʙʽʙʣʽʦʪʝʯʥʦʶ ʩʧʨʘʚʦʶ, 

ʙʽʙʣʽʦʛʨʘʬʽʯʥʦʶ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ɸʩʦʮʽʘʮʽʷ ʦʙô̒ ʜʥʫʻ ʧʦʥʘʜ 4 

ʪʠʩ. ʘʢʪʠʚʥʠʭ ʙʽʙʣʽʦʪʝʢʘʨʽʚ, ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ. 

ʄʽʩʽʷ ʋɹɸ ï ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʢʪʠʚʥʠʤ ʙʽʙʣʽʦʪʝʢʘʨʷʤ, ʷʢʽ ʛʦʪʦʚʽ ʜʦ ʟʤʽʥ, 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʜʽʷʣʴʥʽʩʪʴ ʙʽʙʣʽʦʪʝʢ ʚʩʴʦʛʦ ʩʚʽʪʫ ʥʘʮʽʣʝʥʘ 

ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʠʨʦʢʦʤʫ ʢʦʣʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʣʴʥʦʛʦ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʟʜʦʙʫʚʘʪʠ ʡ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʦʩʚʽʪʫ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ 

ʨʽʚʝʥʴ ʢʫʣʴʪʫʨʠ, ʟʘʡʤʘʪʠʩʷ ʥʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ʉʴʦʛʦʜʥʽ ʮʷ ʜʽʷʣʴʥʽʩʪʴ ʤʘʻ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʫʤʦʚʠ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʰʫʢʫ ʷʢʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʥʦʚʠʭ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʫʤʽʥʴ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ 

ʦʩʦʙʠʩʪʦʩʪʽ. ɹʽʙʣʽʦʪʝʯʥʘ ʩʧʽʣʴʥʦʪʘ ʚ ʯʝʨʛʦʚʠʡ ʨʘʟ ʟʽʪʢʥʫʣʘʩʷ ʟ ʥʦʚʠʤʠ ʚʠʢʣʠʢʘʤʠ, 

ʱʦ ʚʠʤʘʛʘʶʪʴ ʦʩʤʠʩʣʝʥʥʷ ʩʚʦʛʦ ʤʽʩʮʷ ʡ ʨʦʣʽ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ 

ʩʪʨʽʤʢʦ ʟʤʽʥʶʻʪʴʩʷ. 

ʆʜʥʽʻʶ ʟ ʩʫʪʪʻʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚ 

ʷʢʝ ʚʢʣʶʯʝʥʽ ʥʘʫʢʦʚʽ ʙʽʙʣʽʦʪʝʢʠ, ʻ ʬʦʨʤʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ (ʚʽʨʪʫʘʣʴʥʝ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, ʚʽʨʪʫʘʣʴʥʽ ʢʦʣʝʢʪʠʚʠ ʪʘ ʩʧʽʣʴʥʦʪʠ ʪʦʱʦ), ʩʪʚʦʨʝʥʥʷ ʡ ʨʦʟʚʠʪʦʢ 

ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʝʣʝʢʪʨʦʥʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʚʠʜʘʚʥʠʮʪʚʘ, ʞʫʨʥʘʣʠ, ʘʨʭʽʚʠ, 

ʽʥʩʪʠʪʫʮʽʡʥʽ ʨʝʧʦʟʠʪʦʨʽʾ), ʨʦʟʚʠʪʦʢ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʧʨʦʛʨʘʤ ʪʘ ʽʥ. 

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʧʦʚô̫ ʟʘʥʽ ʥʘʩʘʤʧʝʨʝʜ ʟʽ ʟʤʽʥʘʤʠ ʫ ʩʧʦʩʦʙʘʭ ʧʫʙʣʽʢʘʮʽʾ, 

ʩʠʩʪʝʤʽ ʧʦʰʠʨʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʽʥʬʦʨʤʘʮʽʾ. ʅʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ 

ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʶʻʪʴʩʷ ʧʦʥʷʪʪʻʚʠʡ ʘʧʘʨʘʪ, ʧʦʚô̫ ʟʘʥʠʡ ʟ ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʚʠʜʘʚʥʠʯʦʤʫ ʪʘ ʙʽʙʣʽʦʪʝʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʅʘʧʨʠʢʣʘʜ, ʫ ʚʠʜʘʚʥʠʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʩʘʤʝ ʧʦʥʷʪʪʷ çʧʫʙʣʽʢʘʮʽʷè ʥʘʙʫʚʘʻ ʥʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʽ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʨʽʟʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʦʙô̒ ʢʪʠ: ʥʝ ʣʠʰʝ ʪʝʢʩʪʦʚʽ ʜʦʢʫʤʝʥʪʠ ʪʘ ʛʨʘʬʽʯʥʽ ʦʙô̒ ʢʪʠ, ʘ ʡ 

ʝʣʝʢʪʨʦʥʥʽ ʧʨʝʧʨʠʥʪʠ, ʚʽʨʪʫʘʣʴʥʽ ʤʦʜʝʣʽ, ʚʩʽʣʷʢʽ ʤʫʣʴʪʠʤʝʜʽʘ-ʨʝʩʫʨʩʠ, ʘ ʪʘʢʦʞ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʗʢʱʦ ʙʽʙʣʽʦʪʝʢʠ ʤʘʣʠ ʩʧʨʘʚʫ ʧʝʨʝʚʘʞʥʦ ʟ ʧʦʥʷʪʪʷʤ 

çʜʦʢʫʤʝʥʪè (ʪʝʢʩʪʦʚʠʡ, ʝʣʝʢʪʨʦʥʥʠʡ), ʪʦ ʩʴʦʛʦʜʥʽ ʧʦʨʷʜ ʟ ʮʠʤ ʦʧʝʨʫʶʪʴ ʧʦʥʷʪʪʷʤ 

ç̔ ʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʜʫʢʪè, ʷʢʝ ʚʢʣʶʯʘʻ (ʘʣʝ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ) ʧʫʙʣʽʢʘʮʽʾ, ʙʘʟʠ 

ʜʘʥʠʭ, ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʨʝʩʫʨʩʠ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʙʦ ʾʭʥʶ ʩʫʢʫʧʥʽʩʪʴ. 

ɿ ʤʝʪʦʶ ʦʧʨʠʣʶʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʫʧʨʦʚʘʜʞʝʥʥʷ 

ʚ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ ɯʥʩʪʠʪʫʪʦʤ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ (ʜʘʣʽ ï ɯʎʆ ʅɸʇʅ ʋʢʨʘʾʥʠ) ʫ 2011 ʨ. ʫ ʤʝʞʘʭ 

ʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ ʟ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 
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ʋʢʨʘʾʥʠ (ʜʘʣʽ ï ʅɸʇʅ ʋʢʨʘʾʥʠ) ʩʪʚʦʨʝʥʦ ʙʝʟʢʦʰʪʦʚʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ ʥʘ ʚʽʜʢʨʠʪʽʡ ʧʣʘʪʬʦʨʤʽ EPrints ï ɽʣʝʢʪʨʦʥʥʫ ʙʽʙʣʽʦʪʝʢʫ 

ʅɸʇʅ ʋʢʨʘʾʥʠ (ʜʘʣʽ ï ɽɹ ʅɸʇʅ ʋʢʨʘʾʥʠ), ʱʦ ʻ ʩʭʦʚʠʱʝʤ ʥʘʫʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 

ʚʯʝʥʠʭ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ [1]. ɯʥʪʝʛʨʘʮʽʷ ʟ ʯʠʥʥʠʤʠ ʝʣʝʢʪʨʦʥʥʠʤʠ ʢʘʪʘʣʦʛʘʤʠ 

ʅɸʇʅ ʋʢʨʘʾʥʠ ʚ ɽɹ ʅɸʇʅ ʋʢʨʘʾʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʦʢʦʣʫ ʆAI-

PMH. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Eʈrints ʻ ʟʨʫʯʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʥʘʫʢʦʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʚʝʜʝʥʥʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʟʜʽʡʩʥʝʥʥʷ ʟʘʚʜʘʥʴ ʘʥʘʣʽʟʫ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ, 

ʤʝʪʦʜʠʯʥʦʾ, ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ [2]. ʅʘ ʨʠʩʫʥʢʫ 2 ʧʦʜʘʥʦ ʩʪʦʨʽʥʢʫ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʟʚʽʪʫ ɽɹ ʅɸʇʅ ʋʢʨʘʾʥʠ ɦ ʦʜʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘʫʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ɸʢʘʜʝʤʽʾ ʪʘ ʾʭ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ 

ʙʽʙʣʽʦʪʝʢʠ ʟʘ ʧʝʨʽʦʜ 2011ï2022 ʨʨ. ʉʪʘʥʦʤ ʥʘ ʢʚʽʪʝʥʴ 2022 ʨ. ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʷʢʫ ʨʦʟʤʽʱʝʥʦ ʚ ɽɹ ʅɸʇʅ ʋʢʨʘʾʥʠ 13-ʤʘ ʥʘʫʢʦʚʠʤʠ 

ʫʩʪʘʥʦʚʘʤʠ ï 26,95 ʪʠʩ., ʟʘʚʘʥʪʘʞʝʥʴ ï 9,39 ʤʣʥ. ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʟ ʥʠʭ ʫ 

ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ï 97 %. 

 
ʈʠʩ. 2. ʉʪʦʨʽʥʢʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʟʚʽʪʫ ɽɹ ʅɸʇʅ ʋʢʨʘʾʥʠ ʟʘ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʙʽʣʴʰ ʥʽʞ 10 ʨʦʢʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɽɹ ʅɸʇʅ ʋʢʨʘʾʥʠ 

ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʚ ʧʦʪʫʞʥʝ ʩʭʦʚʠʱʝ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʾ ʧʨʦʜʫʢʮʽʾ ʬʘʭʽʚʮʽʚ ʥʘʫʢʦʚʠʭ 

ʫʩʪʘʥʦʚ ʟʘ ʫʩʽʤʘ ʥʘʧʨʷʤʘʤʠ ʚʠʭʦʚʥʦʾ, ʦʩʚʽʪʥʴʦʾ, ʧʩʠʭʦʣʦʛʽʯʥʦʾ, ʩʦʮʽʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʽʯʥʦʾ, ʩʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [3]. 

ʅʘ ʩʘʡʪʽ ʙʽʙʣʽʦʪʝʢʠ ʧʦʩʪʽʡʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʙʦʪʠ ʱʦʜʦ ʾʾ ʦʥʦʚʣʝʥʥʷ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘ ʪʘʢʦʞ ʧʨʦʩʫʚʘʥʥʷ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʚ ʥʘʫʢʦʚʽʡ ʩʧʽʣʴʥʦʪʽ. 

ʅʘʧʨʠʢʣʘʜ, ʙʽʙʣʽʦʪʝʢʫ ʦʥʦʚʣʝʥʦ ʜʦ ʚʝʨʩʽʾ 3.4.1, ʫʜʦʩʢʦʥʘʣʝʥʦ ʨʦʟʰʠʨʝʥʠʡ ʧʦʰʫʢ, 

ʧʦʚʝʨʥʫʪʦ ʽʥʪʝʛʨʘʮʽʶ ʢʘʧʯʽ ʥʘ ʩʪʦʨʽʥʢʫ ʨʝʻʩʪʨʘʮʽʾ, ʜʦ ʤʝʪʘʜʘʥʠʭ ʢʦʥʪʝʥʪʫ 

ɽɹ ʅɸʇʅ ʋʢʨʘʾʥʠ ʜʦʜʘʥʦ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʘʚʪʦʨʩʴʢʦʛʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ ORCID, 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ ʙʘʟʘʭ ʜʘʥʠʭ WorldCat, OpenDoar, ʧʦʜʘʥʦ ʨʝʻʩʪʨʘʮʽʶ ʙʽʙʣʽʦʪʝʢʠ 

ʚ European Open Science Cloud (EOSC) ʪʘ ʽʥ. 
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ʇʨʦʙʣʝʤʠ, ʱʦ ʧʦʚô̫ ʟʘʥʽ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʰʠʨʝʥʥʷ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʾ 

ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʩʝʨʝʜ ʰʠʨʦʢʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʪʘʣʠ ʘʢʪʫʘʣʴʥʠʤ ʧʨʝʜʤʝʪʦʤ ʦʙʛʦʚʦʨʝʥʥʷ ʫ 

ʩʚʽʪʦʚʦʤʫ ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʻ ʜʦʮʽʣʴʥʦʶ ʦʨʛʘʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ 

ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʥʘʚʯʘʣʴʥʠʭ ʩʝʤʽʥʘʨʽʚ ʽʥʬʦʨʤʝʪʨʠʯʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʜʣʷ ʚʯʝʥʠʭ, ʧʝʜʘʛʦʛʽʚ, ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʙʽʙʣʽʦʪʝʢ, ʚʨʘʭʦʚʫʶʯʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʘʥʘʣʽʪʠʢʠ ʫ ʜʽʷʣʴʥʦʩʪʽ ʥʘʫʢʦʚʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ, ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʦʚʠʭ ʙʽʙʣʽʦʪʝʢ. 
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ʆʣʝʢʩʶʢ ɺʘʩʠʣʴ ʇʝʪʨʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

oleksyuk@fizmat.tnpu.edu.ua 

ʂʦʚʘʣʴʯʫʢ ʆʣʝʥʘ ʖʨʽʾʚʥʘ 
ʩʪʫʜʝʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

olenakovalchuk24@gmail.com 

ʋ ʩʫʯʘʩʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʩʚʽʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢ 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʘʞʣʠʚʦ ʥʝ ʪʽʣʴʢʠ ʧʨʘʚʠʣʴʥʦ ʽ ʧʦʚʥʦ ʧʦʜʘʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʘ ʡ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʫʯʥʷʤ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʚʯʝʥʦʛʦ. ʋ ʮʴʦʤʫ ʧʝʜʘʛʦʛʘʤ 

ʩʪʘʶʪʴ ʫ ʥʘʛʦʜʽ ʮʠʬʨʦʚʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ. 

ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ (VR, virtual reality) ï ʮʝ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʘ ʤʦʜʝʣʴ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ, ʷʢʘ ʧʨʦʝʢʪʫʻʪʴʩʷ ʚ ʩʚʽʜʦʤʽʩʪʴ ʣʶʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 3D-ʤʦʜʝʣʶʚʘʥʥʷ. ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʻ ʽʣʶʟʽʻʶ ʜʽʡʩʥʦʩʪʽ, 

ʷʢʘ ʩʪʚʦʨʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʦʨʦʚʽ, ʩʣʫʭʦʚʽ 

ʪʘ ʽʥʰʽ ʚʽʜʯʫʪʪʷ. 

ʊʝʭʥʦʣʦʛʽʷ VR ̒  ʙʣʠʟʴʢʦʶ ʜʣʷ ʫʯʥʽʚ ʩʫʯʘʩʥʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʊʦʤʫ ʚʦʥʠ 

ʟʘʟʚʠʯʘʡ, ʽʟ ʟʘʭʦʧʣʝʥʥʷʤ ʟʫʩʪʨʽʯʘʶʪʴ ʪʘʢʽ ʽʥʥʦʚʘʮʽʾ. ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ 

ʧʝʜʘʛʦʛʘ ʧʦʣʷʛʘʻ ʫ ʜʦʙʦʨʽ ʟʘʩʦʙʽʚ VR ʪʘ ʨʦʟʨʦʙʣʝʥʥʽ ʤʝʪʦʜʠʢʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʅʠʥʽ ʽʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʞʝʨʝʣ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ. ɺʦʥʠ ʦʧʠʩʫʶʪʴ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʚʯʘʣʴʥʦʤʫ 
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ʧʨʦʮʝʩʽ, ʚʢʘʟʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʘ ʜʝʷʢʽ ʾʭ ʥʝʜʦʣʽʢʠ. ɿʚʠʯʘʡʥʦ, ʪʝʭʥʦʣʦʛʽʷ ʜʦʩʠʪʴ 

ʥʦʚʘ ʽ ʥʝ ʧʦʚʥʽʩʪʶ ʨʦʟʢʨʠʪʘ. ʈʦʟʚʠʪʦʢ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʟ ʚʽʨʪʫʘʣʴʥʦʶ 

ʨʝʘʣʴʥʽʩʪʶ ʚʠʤʘʛʘʻ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ, ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʚʠʙʦʨʫ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɺʠʜʽʣʷʶʪʴ ʪʘʢʽ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ VR ʚ ʦʩʚʽʪʽ: 

ï ʥʘʦʯʥʽʩʪʴ (ʟʘ ʜʦʧʦʤʦʛʦʶ 3D-ʛʨʘʬʽʢʠ, ʤʦʞʥʘ ʜʝʪʘʣʽʟʦʚʘʥʦ ʨʦʟʛʣʷʥʫʪʠ ʙʫʜʴ-

ʷʢʠʡ ʧʨʦʮʝʩ ʘʙʦ ʦʙô̒ ʢʪ. ɼʣʷ ʫʯʥʽʚ ʪʘʢʠʡ ʧʨʦʮʝʩ ʻ ʙʽʣʴʰ ʟʘʭʦʧʣʶʶʯʠʤ, ʥʽʞ 

ʧʝʨʝʛʣʷʜ ʢʘʨʪʠʥʢʠ ʫ ʧʽʜʨʫʯʥʠʢʫ. ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʜʘʻ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʩʘʤʝ ʷʚʠʱʝ, ʘ ʡ ʜʝʤʦʥʩʪʨʫʻ ʡʦʛʦ ʟ ʧʝʚʥʠʤ ʩʪʫʧʝʥʝʤ ʜʝʪʘʣʽʟʘʮʽʾ); 

ï ʙʝʟʧʝʢʘ (ʢʝʨʫʚʘʥʥʷ ʰʚʠʜʢʽʩʥʠʤʠ ʧʦʾʟʜʘʤʠ, ʢʦʩʤʽʯʥʠʤʠ ʢʦʨʘʙʣʷʤʠ, ʨʫʭ ʧʽʜ 

ʯʘʩ ʧʦʞʝʞ ï ʫʯʥʽʚ ʤʦʞʥʘ ʟʘʥʫʨʠʪʠ ʚ ʢʦʞʥʫ ʟ ʮʠʭ ʩʠʪʫʘʮʽʡ ʙʝʟ ʥʘʡʤʝʥʰʦʾ ʟʘʛʨʦʟʠ 

ʾʭ ʞʠʪʪʶ); 

ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʘʣʫʯʝʥʥʷ (ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʟʤʽʥʶʚʘʪʠ 

ʩʮʝʥʘʨʽʾ, ʚʧʣʠʚʘʪʠ ʥʘ ʭʽʜ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʘʙʦ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʚ ʽʛʨʦʚʽʡ ʽ 

ʟʨʦʟʫʤʽʣʽʡ ʬʦʨʤʽ). ʅʘ ʚʽʨʪʫʘʣʴʥʠʭ ʫʨʦʢʘʭ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʩʚʽʪ ʤʠʥʫʣʦʛʦ ʦʯʠʤʘ 

ʽʩʪʦʨʠʯʥʠʭ ʧʦʩʪʘʪʝʡ, ʧʦʜʦʨʦʞʫʚʘʪʠ ʣʶʜʩʴʢʠʤ ʦʨʛʘʥʽʟʤʦʤ ʚ ʤʽʢʨʦʢʘʧʩʫʣʽ ʘʙʦ 

ʚʠʙʨʘʪʠ ʧʨʘʚʠʣʴʥʠʡ ʤʘʨʰʨʫʪ ʥʘ ʫʷʚʥʦʤʫ ʢʦʨʘʙʣʽ; 

ï ʬʦʢʫʩʫʚʘʥʥʷ (ʽʣʶʟʽʷ ʧʨʠʩʫʪʥʦʩʪʽ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʚʽʪʽ, ʱʦ ʦʪʦʯʫʻ ʛʣʷʜʘʯʘ 

ʥʘ 360ę, ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʤʘʪʝʨʽʘʣʽ, ʥʝ ʚʽʜʚʦʣʽʢʘʶʯʠʩʴ ʥʘ 

ʟʦʚʥʽʰʥʽ ʧʦʜʨʘʟʥʠʢʠ, ʜʦʧʦʤʘʛʘʻ ʢʨʘʱʝ ʟʘʩʚʦʾʪʠ ʪʘ ʟʘʧʘʤô̫ ʪʘʪʠ ʤʘʪʝʨʽʘʣ). 

ʉʝʨʝʜ ʥʝʜʦʣʽʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ VR ʚ ʦʩʚʽʪʽ ʚʠʜʽʣʠʤʦ: 

ï ʨʝʩʫʨʩʦʻʤʥʽʩʪʴ. ɹʫʜʴ-ʷʢʠʡ ʰʢʽʣʴʥʠʡ ʧʨʝʜʤʝʪ ʻ ʜʦʩʠʪʴ ʦʙô̒ ʤʥʠʤ, ʽ 

ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʜʣʷ ʢʦʞʥʦʾ ʪʝʤʠ ʫʨʦʢʫ. 

ʂʦʤʧʘʥʽʾ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ, ʟʤʫʰʝʥʽ ʨʦʟʨʦʙʣʷʪʠ ʤʘʪʝʨʽʘʣ ʧʨʦʪʷʛʦʤ 

ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ ʧʦʯʘʩʪʠ, ʥʝ ʤʘʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʦʢʫʧʠʪʠ ʩʚʦʶ ʨʦʙʦʪʫ, ʧʦʢʠ 

ʥʝ ʙʫʜʝ ʟʘʚʝʨʰʝʥʦ ʧʦʚʥʠʡ ʢʫʨʩ.  

ï ʮ̔ ʥʘ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ VR-ʪʝʭʥʦʣʦʛʽʡ, ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʘʤ ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʘʫʜʠʪʦʨʽʾ, ʫ ̫ ʢʠʭ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘʥʷʪʪʷ, ʧʨʠʩʪʨʦʷʤʠ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ, ʘ ʮʝ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. 

ï ʥʝ ʜʦʩʪʘʪʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ʗʢ ʽ ʙʫʜʴ-ʷʢʘ ʽʥʰʘ ʪʝʭʥʦʣʦʛʽʷ, ʚʽʨʪʫʘʣʴʥʘ 

ʨʝʘʣʴʥʽʩʪʴ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʥʦʾ, ʢʦʥʢʨʝʪʥʦʾ ʤʦʚʠ. ɺʘʞʣʠʚʦ ʟʥʘʡʪʠ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ, ʱʦʙ ʟʨʦʙʠʪʠ ʚʤʽʩʪ ʚʽʟʫʘʣʴʥʠʤ ʽ 

ʟʘʭʦʧʣʶʶʯʠʤ. ʅʘ ʞʘʣʴ, ʙʘʛʘʪʦ ʩʧʨʦʙ ʩʪʚʦʨʠʪʠ ʥʘʚʯʘʣʴʥʽ VR-ʜʦʜʘʪʢʠ ʟʘʟʥʘʣʠ 

ʥʝʚʜʘʯ. ɸʜʞʝ ʚʦʥʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʩʽ ʤʦʞʣʠʚʦʩʪʽ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʥʝ ʚʠʢʦʥʫʚʘʣʠ ʩʚʦʻʾ ʬʫʥʢʮʽʾ. 

ʍʦʨʦʰʠʡ ʜʦʩʚʽʜ VR ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʪʘʢʦʛʦ ʷʢ ʛʘʨʥʽʪʫʨʠ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʦʢʫʣʷʨʠ. 3D-ʚʽʜʝʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ 

ʤʦʥʽʪʦʨʽ ʧʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʝʤ. ɻʽʨʦʩʢʦʧ ʽ ʘʢʩʝʣʝʨʦʤʝʪʨ ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ ʪʽʣʘ, 

ʚʽʜʩʣʽʜʢʦʚʫʶʪʴ ʨʫʭʠ ʛʦʣʦʚʠ ʽ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʚ ʩʠʩʪʝʤʫ, ʷʢʘ ʟʤʽʥʶʻ ʟʦʙʨʘʞʝʥʥʷ ʥʘ 

ʤʦʥʽʪʦʨʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʡ ʜʘʚʘʯʘ. ʆʜʷʛʘʶʯʠ ʧʨʦʬʝʩʽʡʥʫ ʛʘʨʥʽʪʫʨʫ ʘʙʦ 

VR-ʦʢʫʣʷʨʠ, ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ çʦʟʠʨʥʫʪʠʩʷè ʚʩʝʨʝʜʠʥʽ ʽʥʰʦʾ ʨʝʘʣʴʥʦʩʪʽ 

ʽ ʧʦʚʠʥʝʥ ʚʽʜʯʫʚʘʪʠ ʩʝʙʝ ʚ ʮʽʡ ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʥʝʶ. 

ʉʠʩʪʝʤʘʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ VR ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʷʢʦʩʪʽ, ʟʦʢʨʝʤʘ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 
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ʤʘʪʝʨʽʘʣʫ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʟʘʜʽʻʥʥʷʤ ʦʜʥʦʯʘʩʥʦ ʪʘʢʠʭ ʦʨʛʘʥʽʚ ʚʽʜʯʫʪʪʷ, ʷʢ ʟʽʨ, 

ʩʣʫʭ, ʜʦʪʠʢ ʪʘ ʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʢʨʝʩʣʠʤʦ ʧʝʜʘʛʦʛʽʯʥʽ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ 

ʮʽʣʽʩʥʠʡ ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ VR-ʪʝʭʥʦʣʦʛʽʡ: 

¶ ʉʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʢʣʠʢʘʥʦʛʦ ʧʽʜʚʠʱʠʪʠ 

ʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʫʯʥʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʧʣʘʥʰʝʪʽʚ, ʩʤʘʨʪʬʦʥʽʚ, ʜʦʩʪʫʧʫ ʜʦ 

ʥ̔ʪʝʨʥʝʪʫ, Wi-Fi). 

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʦʩʚʽʪʥʽʤ VR ʢʦʥʪʝʥʪʦʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʪʠʧʽʚ ʛʘʜʞʝʪʽʚ. 

¶ ɺʨʘʭʫʚʘʥʥʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʯʥʽʚ, ʾʭ ʟʜʘʪʥʦʩʪʽ 

ʦʧʘʥʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ. 

¶ ʅʘʫʢʦʚʦ ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. 

¶ ʇʽʜʛʦʪʦʚʢʘ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ VR ʧʽʜ ʯʘʩ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʫʨʦʢʠ, ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ, ʧʨʦʝʢʪʠ ʪʦʱʦ). 

¶ ʋʨʘʭʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʯʥʷ. 

ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʯʠʤʘʣʦ ʜʦʜʘʪʢʽʚ [3], ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʠʤʦ ʪʘʢʽ ʜʦʜʘʪʢʠ: 

1) Google Expeditions; 

2) Star Walk 2 Free; 

3) The Brain Ar App; 

4) Creator Avr; 

5) Human Body (Male) Educational Vr 3d; 

6) ColosseumVr; 

7) Titans Of Space; 

8) Eligovision; 

9) MezoVr; 

10) Expeditions Pioneer Program. 

ʉʴʦʛʦʜʥʽ VR-ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʜʦʜʘʪʢʦʚʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʱʦʩʴ 

ʥʦʚʝ, ʨʦʟʚʠʚʘʪʠ ʢʦʛʥʽʪʠʚʥʽ ʥʘʚʠʯʢʠ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʽʥʪʝʨʝʩ ʜʦ ʧʨʝʜʤʝʪʫ. 

ʎʝ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʚʠʡ, ʽʥʬʦʨʤʘʪʠʚʥʠʡ 

ʩʧʦʩʽʙ ʧʦʜʘʥʥʷ ʪʘ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʞʦʨʩʪʢʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʽʡ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʘʨʘʥʪʦʚʘʥʠʡ ʨʦʟʚʠʚʘʶʯʠʡ ʝʬʝʢʪ. ʇʨʦʪʝ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʫʤʦʚʠ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʝʬʝʢʪʠʚʥʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʚʽʨʪʫʘʣʴʥʦʾ ʦʩʚʽʪʠ. ʎʝ ʤʦʪʠʚʘʮʽʡʥʘ 

ʧʽʜʛʦʪʦʚʢʘ ʫʯʥʽʚ ʜʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʽʨʪʫʘʣʴʥʦʾ ʦʩʚʽʪʠ ʷʢ ʟʘʩʦʙʫ ʾʾ 

ʘʢʪʠʚʽʟʘʮʽʾ, ʪʚʦʨʯʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ, ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

VR-ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʫ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɿ ʾʭʥʴʦʶ ʜʦʧʦʤʦʛʦʶ 

ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʫ, ʪʘʢ ʽ ʛʨʫʧʦʚʫ ʨʦʙʦʪʫ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘʚʯʘʥʥʷ 

ʫʯʥʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ. ʇʨʦʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ VR-ʢʦʥʪʝʥʪʫ 

ʟʘʙʝʟʧʝʯʠʪʴ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʽʜʚʠʱʠʪʴ ʽʥʪʝʨʝʩ, ʷʢ ʜʦ 

ʢʦʥʢʨʝʪʥʠʭ ʧʨʝʜʤʝʪʽʚ ʪʘ ʦʩʚʽʪʠ ʟʘʛʘʣʦʤ. 
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ʉʬʦʨʤʦʚʘʥʽʩʪʴ ʫʤʽʥʥʷ ʚʯʠʪʠʩʷ (ʥʘʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ) ʫ ʤʦʣʦʜʰʠʭ 

ʰʢʦʣʷʨʽʚ ʤʘʻ ʥʝʘʙʠʷʢʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʟʘʧʨʦʚʘʜʞʝʥʥʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ (ɼʅ). 

ɺʠʚʯʝʥʥʷʤ ʫʤʽʥʥʷ ʚʯʠʪʠʩʷ, ʷʢ ʢʣʶʯʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ 

ʟʘʡʤʘʣʠʩʷ ʗ. ʂʦʜʣʶʢ, ʆ. ʉʘʚʯʝʥʢʦ, ɺ. ʉʫʭʦʤʣʠʥʩʴʢʠʡ ʪʘ ʽʥ. ʗʢ ʚʠʟʥʘʯʘʻ 

ʆ. ʉʘʚʯʝʥʢʦ, ʧʨʦʮʝʩ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʛʨʫʧ 

ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʫ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ: ʥʘʚʯʘʣʴʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʥʘʚʯʘʣʴʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʽ, ʟʘʛʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʽ, ʢʦʥʪʨʦʣʴʥʦ-ʦʮʽʥʶʚʘʣʴʥʽ, ʨʝʬʣʝʢʩʠʚʥʽ ʪʘ 

ʪʚʦʨʯʽ ʚʤʽʥʥʷ ʡ ʥʘʚʠʯʢʠ [2]. ɺʯʝʥʘ ʢʦʥʢʨʝʪʠʟʫʻ ʾʭ ʟʤʽʩʪ ʟ ʦʛʣʷʜʫ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʽʜʚʽʜʫʚʘʥʥʷʤ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʢʦʨʦʪʢʦ 

ʨʦʟʢʨʠʻʤʦ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʫ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʧʨʦʚʽʜʥʠʭ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ 

ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɺʽʜʜʘʣʝʥʽʩʪʴ ʩʫʙô̒ ʢʪʽʚ ʚʟʘʻʤʦʜʽʾ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʦʙʫʤʦʚʣʶʻ 

ʧʝʨʰʦʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ, 

ʧʨʠ ʮʴʦʤʫ ʩʫʙô̒ ʢʪ-ʩʫʙô̒ ʢʪʥʽ ʚʽʜʥʦʩʠʥʠ ʚʯʠʪʝʣʷ ʪʘ ʫʯʥʽʚ ʥʝ ʧʝʨʝʨʠʚʘʶʪʴʩʷ, ʣʠʰʝ 

ʟʤʽʥʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ ʚʤʽʥʴ ʪʘ 

ʥʘʚʠʯʦʢ, ʱʦ ʢʦʥʢʨʝʪʠʟʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʚʤʽʥʥʷ ʚʯʠʪʠʩʷ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʪʘ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʪʽ, ʙʝʟ ʷʢʠʭ ʩʘʤʦʩʪʽʡʥʘ ʥʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʤʦʣʦʜʰʠʭ 

ʰʢʦʣʷʨʽʚ ʚ ʫʤʦʚʘʭ ɼʅ ʥʝʤʦʞʣʠʚʘ. ʊʘʢʽ ʚʤʽʥʥʷ ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʜʽʷʣʴʥʽʩʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʫʤʽʥʥʷ ʚʯʠʪʠʩʷ. 

ʇʨʦʚʽʜʥʽ ʥʘʚʯʘʣʴʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʚʤʽʥʥʷ ʡ ʥʘʚʠʯʢʠ. ʄʦʣʦʜʰʠʡ ʰʢʦʣʷʨ, 

ʷʢʠʡ ʟʘ ʪʨʘʜʠʮʽʡʥʦʾ ʤʦʜʝʣʽ ʥʘʚʯʘʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦ ʚʽʜʚʽʜʫʚʘʚ ʟʘʢʣʘʜ ʦʩʚʽʪʠ ʡ 

ʥʘʚʯʘʚʩʷ ʚ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʠʭ ʫʤʦʚʘʭ ï ʢʣʘʩʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ, ʚ ʫʤʦʚʘʭ ɼʅ 
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ʚʠʤʫʰʝʥʠʡ ʩʘʤʦʩʪʽʡʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʨʦʙʦʯʝ ʤʽʩʮʝ ʚʜʦʤʘ, ʛʦʪʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʥʘʚʯʘʥʥʷ ʤʘʪʝʨʽʘʣʠ, ʩʪʝʞʠʪʠ ʟʘ ʧʦʨʷʜʢʦʤ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʫʩʫʚʘʪʠ 

ʧʦʜʨʘʟʥʠʢʠ, ʱʦ ʨʦʟʩʽʶʶʪʴ ʡʦʛʦ ʫʚʘʛʫ. ʗʢʱʦ ʞ ʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʮʴʦʤʫ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʧʨʠʷʣʦ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ï ʚʢʘʟʽʚʢʘ ʚʯʠʪʝʣʷ, 

ʪʦ ʚ ʫʤʦʚʘʭ ʚʽʜʜʘʣʝʥʦʩʪʽ ʫʯʥʝʚʽ ʜʦʚʦʜʠʪʴʩʷ ʯʘʩʪʦ ʨʦʙʠʪʠ ʮʝ ʩʘʤʦʩʪʽʡʥʦ. 

ʇʨʘʚʠʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʤʦʣʦʜʰʠʤʠ ʰʢʦʣʷʨʘʤʠ ʚʜʦʤʘ ʚʠʤʘʛʘʻ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʮʴʦʛʦ ʚʤʽʥʥʷ ʚ ʫʤʦʚʘʭ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʽ 

ʦʩʚʽʪʠ. ʆʨʽʻʥʪʫʚʘʥʥʷ ʚ ʯʘʩʽ, ʚʤʽʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ 

ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ɼʅ ʩʪʘʥʦʚʠʪʴ ʥʝʘʙʠʷʢʽ ʪʨʫʜʥʦʱʽ ʚ ʫʯʥʽʚ 

ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ. ʏʘʩ, ʷʢ ʤʦʤʝʥʪ ʜʽʾ, ʪʘ, ʷʢ ʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ, ʤʦʣʦʜʰʠʤʠ 

ʰʢʦʣʷʨʘʤʠ ʩʧʨʠʡʤʘʻʪʴʩʷ ʩʢʣʘʜʥʦ, ʩʫʙô̒ ʢʪʠʚʥʦ. ʋʤʦʚʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʫʪʨʫʜʥʶʶʪʴ ʮʝʡ ʧʨʦʮʝʩ, ʚʠʤʘʛʘʶʪʴ ʩʘʤʦʢʝʨʦʚʘʥʦʩʪʽ ʫʯʥʝʤ ʪʨʠʚʘʣʦʩʪʽ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ, ʯʘʩʪʽʰʝ ï ʜʦʧʦʤʦʛʠ ʙʘʪʴʢʽʚ, ʜʦʨʦʩʣʦʛʦ. ʌʦʨʤʫʚʘʥʥʷ ʨʦʟʫʤʽʥʥʷ ʯʘʩʦʚʠʭ 

ʨʘʤʦʢ ʫ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ï ʧʨʦʮʝʩ ʪʨʠʚʘʣʠʡ, ʥʝ ʙʝʟ ʪʨʫʜʥʦʱʽʚ, ʱʦ ʚʠʤʘʛʘʻ 

ʚʽʜ ʫʯʠʪʝʣʷ ʜʦʙʦʨʫ ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʥʘʦʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʪʦʱʦ. 

ʉʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʜʣʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ 

ʚʣʘʩʥʦʤʫ ʪʝʤʧʽ. ʆʩʦʙʠʩʪʽʩʪʴ ʰʢʦʣʷʨʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʥʠʤ ʨʽʚʥʝʤ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʪʠʧʦʤ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʚʯʘʥʥʷ, ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ ʪʘ 

ʽʥʪʝʨʝʩʘʤʠ, ʭʘʨʘʢʪʝʨʦʤ, ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʤʠ ʫʤʦʚʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʡ ʽʥ. ɿʘ 

ʧʦʪʨʝʙʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʻ ʪʨʫʜʥʦʱʽ ʫ ʩʧʨʠʡʤʘʥʥʽ, ʨʦʟʫʤʽʥʥʽ 

ʚʜʦʤʘ ʤʦʣʦʜʰʠʡ ʰʢʦʣʷʨ ʤʦʞʝ ʧʨʠʜʽʣʠʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʪʘ ʯʘʩʫ, ʟʚʝʨʥʫʪʠʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʦ ʙʘʪʴʢʽʚ, ʜʦʨʦʩʣʦʛʦ. ʆʜʥʠʤ ʽʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʧʨʘʮʶʚʘʪʠ ʫ ʚʣʘʩʥʦʤʫ ʪʝʤʧʽ ʟʘ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʻ ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ ʫ ʢʦʣʝʢʪʠʚʽ ʢʣʘʩʫ. ɯʥʰʠʡ ʪʝʤʧ ʥʘʚʯʘʥʥʷ ʫ ʜʽʪʝʡ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ: ʜʽʪʠ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ, ʦʙʜʘʨʦʚʘʥʽ ʜʽʪʠ ʪʦʱʦ. ʉʘʤʝ 

ʪʦʤʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚ ʫʤʦʚʘʭ ɼʅ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʫ ʚʣʘʩʥʦʤʫ ʪʝʤʧʽ. ʋʤʽʥʥʷ 

ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʷ ʥʘ ʦʜʥʦʤʫ ʪʘ ʨʦʟʧʦʜʽʣʷʪʠ ʫʚʘʛʫ ʤʽʞ ʢʽʣʴʢʦʤʘ ʦʙô̒ ʢʪʘʤʠ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʤʘʛʘʶʪʴ ʜʦʚʽʣʴʥʦʩʪʽ ʧʩʠʭʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʤʦʣʦʜʰʦʤʫ 

ʰʢʽʣʴʥʦʤʫ ʚʽʮʽ ʜʦʚʽʣʴʥʽʩʪʴ ʮʠʭ ʧʨʦʮʝʩʽʚ, ʷʢ ʷʢʽʩʥʝ ʚʤʽʥʥʷ ʚʩʝ ʱʝ ʬʦʨʤʫʻʪʴʩʷ, ʥʝ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʚʝʨʰʝʥʽʩʪʶ, ʜʦʢʦʥʘʥʽʩʪʶ ʧʩʠʭʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ. ɿʘ 

ʪʨʘʜʠʮʽʡʥʠʭ ʫʤʦʚ ʥʘʚʯʘʥʥʷ ʪʘʢʽʡ ʜʦʚʽʣʴʥʦʩʪʽ ʧʩʠʭʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʧʨʠʷʻ ʚʣʘʩʥʝ 

ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʢʝʨʽʚʥʘ ʨʦʣʴ ʚʯʠʪʝʣʷ, ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ ʪʘ ʚʧʨʘʚ ʥʘʚʝʜʝʥʠʭ ʫ ʧʽʜʨʫʯʥʠʢʫ ʪʦʱʦ. ʇʦʙʽʯʥʠʤʠ ʧʦʜʨʘʟʥʠʢʘʤʠ ʫʚʘʛʠ 

ʜʠʪʠʥʠ ʚʜʦʤʘ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ, ʷʢ ʽ ʫʚʝʩʴ ʧʦʙʫʪ, ʪʘʢ ʽ ʡʦʛʦ ʝʣʝʤʝʥʪʠ. ʆʩʦʙʣʠʚʦ 

ʩʢʣʘʜʥʦ ʜʠʪʠʥʽ 6ï7 ʨʦʢʽʚ ʚʪʨʠʤʘʪʠ ʫʚʘʛʫ, ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʷ ʥʘʜ ʚʠʢʦʥʘʥʥʷʤ 

ʟʘʚʜʘʥʴ, ʦʧʨʘʮʶʚʘʥʥʽ ʧʝʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʜʞʝ ʚʽʜʚʦʣʽʢʘʻ ʚʩʝ: 

ʜʦʤʘʰʥʽ ʫʣʶʙʣʝʥʮʽ, ʽʛʨʘʰʢʠ, ʨʦʟʤʦʚʠ ʜʦʨʦʩʣʠʭ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʯʠʪʝʣʷ, ʰʢʽʣʴʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦ-ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʦʱʦ. ʌʦʨʤʫʚʘʥʥʶ 

ʮʴʦʛʦ ʚʤʽʥʥʷ ʧʝʨʝʜʫʻ ʩʠʩʪʝʤʘʪʠʯʥʝ, ʧʣʘʥʦʤʽʨʥʝ ʡ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʚʠʢʦʥʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʚʜʦʤʘ, ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʢʦʥʢʨʝʪʥʠʭ ʯʘʩʦʚʠʭ 

ʨʘʤʢʘʭ ʪʦʱʦ. 

ʅʘʚʯʘʣʴʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ ʚʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ. ʇʨʦʚʽʜʥʠʤ ʫ ʮʽʡ ʛʨʫʧʽ ʚʤʽʥʴ 

ʚʚʘʞʘʻʤʦ ʫʤʽʥʥʷ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʧʨʘʮʶʚʘʪʠ ʟ ʧʽʜʨʫʯʥʠʢʦʤ (ʝʣʝʢʪʨʦʥʥʠʤ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 

138 

ʧʽʜʨʫʯʥʠʢʦʤ (ɽʇ)). ɺ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʩʠʣʶʻʪʴʩʷ ʨʦʣʴ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ ʟ ʧʽʜʨʫʯʥʠʢʦʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʟ ʝʣʝʢʪʨʦʥʥʠʤ. 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʟ ʧʽʜʨʫʯʥʠʢʦʤ ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʩʬʦʨʤʦʚʘʥʦʛʦ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ 

ʟ ʪʝʢʩʪʦʤ ʪʘ ʧʦʟʘʪʝʢʩʪʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ [1]. ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʝʣʝʢʪʨʦʥʥʠʭ ʢʥʠʛ 

ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʪʘʢʽ: ʥʝʟʥʘʯʥʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʤʧʣʝʢʪʦʤ ʧʘʧʝʨʦʚʠʭ ʧʽʜʨʫʯʥʠʢʽʚ, 

ʚʘʛʘ ʽ ʥʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ; ɽʇ ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʬʽʟʠʯʥʠʭ, 

ʩʝʥʩʦʨʥʠʭ ʽ ʢʦʛʥʽʪʠʚʥʠʭ ʙʘʨô̒ ʨʽʚ ʥʘ ʰʣʷʭʫ ʜʦ ʦʩʚʽʪʠ ʫʯʥʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ 

ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ; ʧʦʤʽʪʥʦ ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ 

ʧʽʜʨʫʯʥʠʢʽʚ; ʝʣʝʢʪʨʦʥʥʽ ʚʠʜʘʥʥʷ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʥʝ ʚʠʭʦʜʷʯʠ ʟ ʜʦʤʫ [3].  

ʇʨʦʚʽʜʥʽ ʟʘʛʘʣʴʥʦʧʽʟʥʘʚʘʣʴʥʽ ʚʤʽʥʥʷ ʡ ʥʘʚʠʯʢʠ. ʋʤ̔ ʥʥʶ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʦʩʤʠʩʣʝʥʠʤʠ ʧʨʠʡʦʤʘʤʠ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ ʧʝʨʝʜʫʻ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʚʽʣʴʥʦʩʪʽ ʧʨʦʮʝʩʫ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʦʾ ʦʧʦʨʠ 

ʤʠʩʣʝʥʥʷ ʪʘ ʫʩʪʘʥʦʚʢʠ ʥʘ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʜʞʝʨʝʣʦ ʩʧʨʠʡʤʘʥʥʷ 

ʟʤʥ̔ʶʻʪʴʩʷ ʟ ʜʨʫʢʦʚʘʥʦʛʦ ʧʘʧʝʨʦʚʦʛʦ ʥʦʩʽʷ ʥʘ ʮʠʬʨʦʚʠʡ, ʪʦ ʡ ʦʙʫʤʦʚʣʶʻʪʴʩʷ 

ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʚʽʣʴʥʦʛʦ ʩʧʨʠʡʤʘʥʥʷ ʡ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ ʤʦʣʦʜʰʠʭ 

ʰʢʦʣʷʨʽʚ. ʆʙʫʤʦʚʣʶʻ ʮʝʡ ʧʽʜʭʽʜ ʰʚʠʜʢʘ ʟʦʨʦʚʘ ʡ ʬʽʟʠʯʥʘ ʩʪʦʤʣʶʚʘʥʽʩʪʴ ʧʨʠ 

ʨʦʙʦʪʽ ʟ ʢʦʤʧôʁ ʪʝʨʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʯʠʪʝʣʶ ʩʣʽʜ ʚʦʣʦʜʽʪʠ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʡʦʤʽʚ, ʟʘʩʦʙʽʚ ʪʘ ʪʝʭʥʽʢ ʪʘ ʚʠʙʠʨʘʪʠ 

ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ɼʅ. ʇʨʦʧʦʥʫʻʤʦ ʚʯʠʪʝʣʝʚʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʨʠʡʦʤʠ ʦʩʚʽʪʥʴʦʾ ʤʥʝʤʦʪʝʭʥʽʢʠ ɻ. ʏʝʧʫʨʥʦʛʦ: 

çʊʨʘʥʩʬʦʨʤʘʮʽʷè, çʇʽʢʪʦʛʨʘʤʠè (ʙʫʢʚʝʥʽ ʪʘ ʮʠʬʨʦʚʽ), çʎʠʬʨʦʦʙʨʘʟè ʪʘ ʽʥʰʽ. 

ʋʤʽʥʥʷ ʚʯʠʪʝʣʷ ʦʨʛʘʥʽʟʫʚʘʪʠ ʜʦʚʽʣʴʥʝ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘʧʦʙʽʛʘʪʠʤʝ ʥʠʟʴʢʽʡ ʚʤʦʪʠʚʦʚʘʥʦʩʪʽ 

ʥʘʚʯʘʥʥʷ, ʤʝʭʘʥʽʯʥʦʤʫ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʽ, ʥʠʟʴʢʦʤʫ ʟʦʩʝʨʝʜʞʝʥʥʽ ʫʚʘʛʠ ʽ ʪ. ʽ. 

ʂʦʥʪʨʦʣʴʥʦ-ʦʮʽʥʶʚʘʣʴʥʽ ʚʤʽʥʥʷ ʡ ʥʘʚʠʯʢʠ. ɼʦʚʽʣʴʥʘ ʫʚʘʛʘ ʤʦʣʦʜʰʠʭ 

ʰʢʦʣʷʨʽʚ ʪʘ ʨʦʟʚʠʪʦʢ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʩʘʤʦʢʦʥʪʨʦʣʶ ʪʘ ʩʘʤʦʧʝʨʝʚʽʨʢʠ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ʋʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ 

ʬʦʨʤʫʚʘʥʥʷ ʮʠʭ ʫʤʽʥʴ ʧʝʨʝʢʦʥʘʥʽʩʪʴ ʜʽʪʝʡ, ʱʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʚʽʨʢʫ ʟʘʚʜʘʥʴ ï

 ʮʝ ʦʙʦʚô̫ ʟʦʢ ʜʦʨʦʩʣʦʛʦ, ʚʯʠʪʝʣʷ. ʉʘʤʦʢʦʥʪʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʯʠ ʚʧʨʘʚʠ ʚʠʤʘʛʘʻ ˇʨʫʥʪʦʚʥʦʾ ʧʦʧʝʨʝʜʥʴʦʾ ʨʦʙʦʪʠ ʚʽʜ ʚʯʠʪʝʣʷ: ʫ 

ʞʦʜʥʦʤʫ ʨʘʟʽ ʥʝ ʩʧʨʦʱʫʚʘʪʠ ʟʤʽʩʪ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʩʧʝʮʽʘʣʴʥʦ ʟ ʤʝʪʦʶ 

ʧʦʣʝʛʰʝʥʥʷ ʚʠʢʦʥʘʥʥʷ; ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʟʫʤʽʥʥʷ ʫʯʥʷʤʠ ʚʘʞʣʠʚʦʩʪʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʧʨʦʮʝʩʫ ʩʘʤʦʧʝʨʝʚʽʨʢʠ; ʧʦʧʝʨʝʜʥʴʦ ʟʘʧʦʙʽʛʘʪʠ ʜʦʧʫʱʝʥʥʶ ʧʦʤʠʣʦʢ ï

 ʦʙʛʦʚʦʨʶʶʯʠ ʾʭ ʚʣʘʩʥʝ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ; ʯʽʪʢʦ ʚʢʘʟʫʚʘʪʠ ʦʨʽʻʥʪʠʨʠ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ; ʫʥʠʢʘʪʠ ʛʽʧʝʨʦʧʽʢʠ ʫ ʧʨʦʮʝʩʽ ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʦʱʦ.  

ʈʝʬʣʝʢʩʠʚʥʦ-ʢʦʨʝʢʮʽʡʥʽ ʚʤʽʥʥʷ ʡ ʥʘʚʠʯʢʠ. ɺʘʞʣʠʚʠʤʠ ʫ ʧʨʦʮʝʩʽ 

ʨʝʬʣʝʢʩʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ  ̒ʩʘʤʦʫʩʚʽʜʦʤʣʝʥʥʷ 

ʚʠʢʦʥʘʚʩʴʢʠʭ ʜʽʡ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʘʤʦʢʦʥʪʨʦʣʽ ʡ ʩʘʤʦʧʝʨʝʚʽʨʮʽ ʫʯʥʷ, ʷʢ 

ʩʫʙô̒ ʢʪʘ ʫʯʽʥʥʷ. ʉʘʤʦʫʩʚʽʜʦʤʣʝʥʥʶ (ʨʦʟʫʤʽʥʥʶ) ʧʝʨʝʜʫʻ ʩʘʤʦʧʽʟʥʘʥʥʷ ï ʮʝ 

ʩʢʣʘʜʥʽ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʡ ʚʽʜʧʦʚʽʜʥʦ, ʦʙʫʤʦʚʣʶʶʪʴ ʩʢʣʘʜʥʽʩʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʮʠʭ ʫʤʽʥʴ ʫ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ. ʅʘ ʧʨʘʢʪʠʮʽ ʟʜʽʡʩʥʶʚʘʪʠ ʨʝʬʣʝʢʩʽʶ 

ʜʦʧʦʤʘʛʘʻ ʫʯʠʪʝʣʴ, ʩʪʘʚʣʷʯʠ ʟʘʧʠʪʘʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʫʤʽʥʥʷ ʜʠʪʠʥʦʶ 

ʫʩʧʽʭʽʚ ʪʘ ʧʦʜʦʣʘʥʠʭ (ʯʠ ʥʝʧʦʜʦʣʘʥʠʭ) ʪʨʫʜʥʦʱʽʚ. ɿʤʽʩʪ ʟʘʧʠʪʘʥʴ ʤʘʻ ʩʧʨʠʷʪʠ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʨʦʟʫʤʽʥʥʶ ʫʯʥʷʤʠ, ʷʢʽ ʜʽʾ, ʟʘʩʦʙʠ ʯʠ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʠʣʠ ʫʩʧʽʰʥʝ ʯʠ ʥʝʫʩʧʽʰʥʝ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʷʢʠʤʠ ʥʦʚʠʤʠ ʚʤʽʥʥʷʤʠ ʚʽʥ ʦʚʦʣʦʜʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʷʢ ʟʘʧʦʙʽʛ ʜʦʧʫʱʝʥʥʶ ʧʦʤʠʣʦʢ ʪʦʱʦ. ʃʠʰʝ ˇʨʫʥʪʦʚʥʘ ʩʠʩʪʝʤʘʪʠʯʥʘ 

ʨʦʙʦʪʘ ʚʯʠʪʝʣʷ ʟ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʥʷ ʟʜʽʡʩʥʶʚʘʪʠ ʨʝʬʣʝʢʩʽʶ ʟʘ ʪʨʘʜʠʮʽʡʥʠʭ ʫʤʦʚ 

ʥʘʚʯʘʥʥʷ, ʤʦʞʝ ʩʧʨʠʷʪʠ ʨʝʬʣʝʢʩʠʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʚ ʫʤʦʚʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʋʤʦʚʠ ɼʅ ʚʠʤʘʛʘʶʪʴ ʧʦʩʠʣʝʥʦʾ ʫʚʘʛʠ ʚʯʠʪʝʣʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʠʜʽʣʝʥʠʭ ʫ 

ʢʦʞʥʽʡ ʛʨʫʧʽ ʟʘʛʘʣʴʥʦʥʘʚʯʘʣʴʥʠʭ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʦʙô̒ ʢʪʠʚʥʦ. ʅʝ ʤʦʞʥʘ 

ʜʦʧʫʩʪʠʪʠ, ʱʦʙ ʤʦʣʦʜʰʽ ʰʢʦʣʷʨʽ ʥʝʭʪʫʚʘʣʠ ʟʜʽʡʩʥʶʚʘʪʠ ʩʘʤʦʧʝʨʝʚʽʨʢʫ ʡ 

ʩʘʤʦʢʦʥʪʨʦʣʴ, ʘʜʞʝ ʮʝ ʧʨʠʟʚʝʜʝ ʜʦ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʠʟʴʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʥʘʚʯʘʥʥʷ, ʘ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ï ʟʥʝʚʽʨʽ ʰʢʦʣʷʨʘ ʫ ʚʣʘʩʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʷʭ, ʟʥʠʞʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ, ʚʽʜʩʫʪʥʦʩʪʽ ʧʽʟʥʘʚʘʣʴʥʠʭ ʧʦʪʨʝʙ 

ʪʘ ʽʥʪʝʨʝʩʽʚ.  
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 

20fpp.v.polishchuk@std.npu.edu.ua 

ɿʘʧʦʨʦʞʝʮʴ ʄʘʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ 
ʩʪʫʜʝʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʇʦʯʘʪʢʦʚʘ ʦʩʚʽʪʘ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 

20fpp.m.zaporozhets@std.npu.edu.ua, 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬʝʩʦʨ ʊ. ʄ. ɺʘʩʶʪʽʥʘ, 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʡʤʘʶʪʴ ʦʜʥʫ ʟ ʢʣʶʯʦʚʠʭ ʧʦʟʠʮʽʡ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʦʩʚʽʪʠ ʩʪʘʣʘ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʯʠʤʘʣʠʭ ʟʫʩʠʣʴ ʽ ʨʝʩʫʨʩʽʚ. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʤʦʞʫʪʴ 

ʤʦʜʠʬʽʢʫʚʘʪʠ ʪʨʘʜʠʮʽʡʥʽ ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʦʩʚʽʪʠ. 

ʑʦʙ ʟʙʘʛʘʪʠʪʠ ʟʤʽʩʪ ̔  ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʟʘʥʷʪʴ, ʧʝʜʘʛʦʛʠ 

ʚʠʢʣʘʜʘʯʽ ʦʧʘʥʦʚʫʶʪʴ ʥʦʚʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʜʦʜʘʪʢʠ ʪʦʱʦ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ 

MozaBook. ɿʦʢʨʝʤʘ, ʮʽʥʥʠʡ ʚʽʥ ʪʠʤ, ʱʦ ʧʝʜʘʛʦʛʠ ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʙʘʛʘʪʦ ʬʫʥʢʮʽʡ ʽ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 3D-ʘʥʽʤʘʮʽʡ, ʚʽʜʝʦ, ʘʫʜʽʦʬʘʡʣʽʚ, ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʪʘ ʥʘʚʯʘʣʴʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʽʛʦʨ ʫ ʡʦʛʦ ʽʥʩʪʫʤʝʥʪʘʨʽʾ. MozaBook ʜʫʞʝ ʮʽʢʘʚʠʡ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʤʦʞʣʠʚʦʩʪʝʡ ʚʽʜ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ 

ʢʦʥʪʝʥʪʫ. ʉʫʪʪʻʚʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ ʧʨʝʟʝʥʪʘʮʽʡ, ʜʦʢʫʤʝʥʪʽʚ, ʧʽʜʨʫʯʥʠʢʽʚ ̔ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʭ ʫ ̔ʥʪʝʨʘʢʪʠʚʥʽ. ʗʢ ʟʘʩʚʽʜʯʫʻ ʧʨʘʢʪʠʢʘ, MozaBook ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʫʨʽʟʥʦʤʘʥʽʪʥʝʥʥʷ ʷʢ ʰʢʽʣʴʥʠʭ ʫʨʦʢʽʚ, ʪʘʢ ʽ ʟʘʥʷʪʴ ʫ ɿɺʆ ʯʠʩʣʝʥʥʠʤʠ 

ʽʣʶʩʪʨʘʮʽʷʤʠ, ʥʘʩʠʯʝʥʠʡ ʘʥʽʤʘʮʽʡʥʠʤʠ ʪʘ ʪʚʦʨʯʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʤʘʻ ʯʠʤʘʣʠʡ 

ʩʧʝʢʪʨ ʧʨʝʟʝʥʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ [1]. ɺʠʜʦʚʠʱʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʽ 

ʚʙʫʜʦʚʘʥʽ ʜʦʜʘʪʢʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ, ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʽʚ ʪʘ 

ʽʣʶʩʪʨʫʚʘʥʥʷ, ʨʦʟʚʠʚʘʶʪʴ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʧʨʝʜʤʝʪʫ ʜʦʧʦʤʘʛʘʶʪʴ ʚ ʙʽʣʴʰ 

ʣʝʛʢʦʤʫ ʟʘʩʚʦʻʥʥʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [2]. ʇʨʦʛʨʘʤʘ ʻ ʧʨʦʩʪʦʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, 

ʷʢ ʜʣʷ ʫʯʥʽʚ, ʪʘʢ ʽ ʜʣʷ ʚʯʠʪʝʣʽʚ, ʚʩʽ ʝʣʝʤʝʥʪʠ ʨʦʟʤʽʱʝʥʦ ʣʦʛʽʯʥʦ ʪʘ ʥʘ ʩʚʦʤ̒ʫ 

ʤʽʩʮʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʄozaBook ʤʦʞʥʘ 

ʧʨʦʚʦʜʠʪʠ ʫʨʦʢʠ ʟʘ ʟʤʽʩʪʦʤ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʦʩʚʽʪʠ ʥʘ ʷʢʽʩʥʦ ʥʦʚʦʤʫ ʨʽʚʥʽ, 

ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʧʨʘʢʪʠʯʥʫ ʨʝʘʣʽʟʘʮʽʶ ʜʝʷʢʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ̔ʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʨʝʘʣʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ çɻʨʦʤʘʜʷʥʩʴʢʘ ʪʘ ʽʩʪʦʨʠʯʥʘè ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ. 

ɼʦʩʣʽʜʠʤʦ ʜʠʜʘʢʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʮʴʦʛʦ ʨʝʩʫʨʩʫ ʥʘ ʧʨʠʢʣʘʜʽ ʫʨʦʢʫ 

ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʥʘ ʪʝʤʫ çʄʠ ï ʫʢʨʘʾʥʮʽè ʟ ʢʫʨʩʫ çʗ ʜʦʩʣʽʜʞʫʶ ʩʚʽʪè 

ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ. ʊʘʢ, ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ, ʘʢʪʫʘʣʽʟʘʮʽʾ ʪʘ 

ʢʦʨʝʢʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʧʨʦʛʨʘʤʠ ʷʢ çɻʨʘʣʴʥʠʡ ʢʫʙʠʢè. ʎʝʡ ʽʥʩʪʨʫʤʝʥʪ ʤʘʻ ʙʽʣʴʰʝ 40 ʨʽʟʥʠʭ ʛʨʘʣʴʥʠʭ 

ʢʫʙʠʢʽʚ, ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʉʘʤʝ ʜʦ 

ʮʽʻʾ ʪʝʤʠ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʟʘʩʪʦʩʫʚʘʪʠ ʦʜʠʥ ʟ ʚʠʜʽʚ ʢʫʙʠʢʘ ʥʘ ʛʨʘʥʷʭ ʷʢʦʛʦ 

ʨʦʟʤʽʱʝʥʽ ʪʘʢʽ ʩʣʦʚʘ: çʤʽʩʪʦè, çʛʦʨʠè, çʦʟʝʨʦè, çʨʽʯʢʘè, çʢʨʘʾʥʘè, çʦʙʣʘʩʪʴè 

(ʨʠʩ. 1). ɼʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʦʧʦʤʦʛʘʻ ʢʦʤʧʣʝʢʩʥʦ ʧʝʨʝʚʽʨʠʪʠ ʟʥʘʥʥʷ ʫʯʥʽʚ ʟʘ 

ʪʝʤʦʶ ʤʠʥʫʣʦʛʦ ʫʨʦʢʫ ʚ ʽʛʨʦʚʽʡ ʬʦʨʤʽ. ɼʣ ̫ʝʪʘʧʫ ʫʨʦʢʫ çʇʦʚʽʜʦʤʣʝʥʥʷ ʫʯʥʷʤ 

ʪʝʤʠ, ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ ʫʨʦʢʫ ʡ ʤʦʪʠʚʘʮʽʷ ʥʘʚʯʘʥʥʷ ʰʢʦʣʷʨʽʚè ʤʠ ʧʨʦʧʦʥʫʻʤʦ 

ʽʥʩʪʨʫʤʝʥʪ çʃʽʪʝʨʥʘ ʜʦʰʢʘè. ʋʯʥʷʤ ʥʝʦʙʭʽʜʥʦ ʩʢʣʘʩʪʠ ʥʘʟʚʫ ʪʝʤʠ ʟ ʧʝʨʝʤʽʰʘʥʠʭ 

ʣʽʪʝʨ (ʨʠʩ. 2). 

  

ʈʠʩ. 1. ɯʥʩʪʨʫʤʝʥʪ çɻʨʘʣʴʥʠʡ ʢʫʙʠʢè ʈʠʩ. 2. ɯʥʩʪʨʫʤʝʥʪ çʃʽʪʝʨʥʘ ʜʦʰʢʘè 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʠ ʤʦʞʝʤʦ ʚʠʢʦʨʠʩʪʘʪʠ ʪʘʢʽ 

ʽʥʩʪʨʫʤʝʥʪʠ: çʂʨʘʾʥʠè, çɻʘʣʝʨʝʷè, çʇʦʨʪʨʝʪʥʘ ʛʘʣʝʨʝʷè ʪʘ çɺʜ̔ʝʦ ʟ ʽʥʪʝʨʥʝʪʫè. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ çʂʨʘʾʥʠè ʚʠʜʘʶʪʴʩʷ ʚʩʽ ʤʘʪʝʨʘʣʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʋʢʨʘʾʥʦ  ʁʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʨʠʚʠʤʽʨʥʦʾ ʤʘʧʠ ʪʘ ʟʘʚʜʘʥʴ (ʨʠʩ. 3). ɯʥʩʪʨʫʤʝʥʪ çɻʘʣʝʨʝʷè ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʯʠʪʝʣʶ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʫ ʬʦʪʦʛʘʣʝʨʝʶ ʜʦ ʪʝʤʠ çʄʠ ï ʫʢʨʘʾʥʮʽè ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʥʠʭ ʬʦʪʦʛʨʘʬʽʡ ʪʘ ʩʪʚʦʨʝʥʥʷ ʤʽʪʦʢ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʠʭ ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʟʘʚʜʘʥʥʷ (ʨʠʩ. 4).  



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʈʠʩ. 3. ɯʥʩʪʨʫʤʝʥʪ çʂʨʘʾʥʠè ʈʠʩ. 4. ɯʥʩʪʨʫʤʝʥʪ çɻʘʣʝʨʝʷè 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ çʇʦʨʪʨʝʪʥʘ ʛʘʣʝʨʝʷè ʚʯʠʪʝʣʴ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʛʘʜʘʪʠ ʪʘ ʧʝʨʝʛʣʷʥʫʪʠ ʟ ʫʯʥʷʤʠ ʧʦʨʪʨʝʪʠ ʚʽʜʦʤʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʣʶʜʝʡ ʪʘ ʟʛʘʜʘʪʠ 

ʽʥʬʦʨʤʘʮʽ ʁʧʨʦ ʥʠʭ (ʨʠʩ. 5). 

 

ʈʠʩ. 5. ɯʥʩʪʨʫʤʝʥʪ çʇʦʨʪʨʝʪʥʘ ʛʘʣʝʨʝʷè 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʜʽʘʪʝʢʠ ʤʠ ʤʦʞʝʤʦ ʜʦʧʦʚʥʠʪʠ ʩʚʦʾ ʫʨʦʢʠ ʢʦʥʪʝʥʪʦʤ ʟ 

çɺʽʜʝʦ ʟ ʽʥʪʝʨʥʝʪʫè, ɦʦ ʻ ʧʝʨʝʚʘʛʦʶ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʄozaBook (ʨʠʩ. 6). ʅʘ ʝʪʘʧ ʫʨʦʢʫ çʇʝʨʚʠʥʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴè ʤʠ 

ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʘʪʠ ʽʥʩʪʨʫʤʝʥʪ çʇʘʟʣʠè, ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʨʘʪʠ 

ʚʣʘʩʥʫ ʢʘʨʪʠʥʢʫ (ʨʠʩ. 7). 

  
ʈʠʩ. 6. ɯʥʩʪʨʫʤʝʥʪ çɺʽʜʝʦ ʟ ʽʥʪʝʨʥʝʪʫè  ʈʠʩ. 7. ɯʥʩʪʨʫʤʝʥʪ çʇʘʟʣʠè 

ɼʣʷ ʝʪʘʧʫ ʫʨʦʢʫ çʊʚʦʨʯʝ ʧʝʨʝʥʝʩʝʥʥʷ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ ʫ ʥʦʚʽ ʩʠʪʫʘʮʽʾè 

ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʟʚʠʯʘʡʥʝ ʤʘʣʶʚʘʥʥʷ ʥʘ ʘʨʢʫʰʽ ʟʦʰʠʪʘ ʫ ʄozaBook, ʘ ʩʘʤʝ 

ʧʝʡʟʘʞʫ ʋʢʨʘʾʥʠ (ʨʠʩ. 8). 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʈʠʩ. 8. çʇʝʡʟʘʞ ʋʢʨʘʾʥʠè 

ɼʣʷ ʦʩʪʘʥʥʴʦʛʦ ʝʪʘʧʫ ʫʨʦʢʫ çʇʽʜʙʠʪʪʷ ʧʽʜʩʫʤʢʽʚ ʫʨʦʢʫ, ʚʤʦʪʠʚʦʚʘʥʝ 

ʦʮʽʥʶʚʘʥʥʷ ʫʯʥʽʚè ʤʠ ʚʠʢʦʨʠʩʪʘʪʠ ʽʥʩʪʨʫʤʝʥʪ çʆʧʠʪʫʚʘʣʴʥʠʢè, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ 

ʩʪʚʦʨʠʪʠ ʟʘʚʜʘʥʥʷ ʜʦ ʜʘʥʦʾ ʪʝʤʠ, ʧʝʨʝʚʽʨʠʪʠ ʪʘ ʦʮʽʥʠʪʠ ʟʥʘʥʥʷ ʜʽʪʝʡ (ʨʠʩ. 9). 

 
ʈʠʩ. 9. çʆʧʠʪʫʚʘʣʴʥʠʢè 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʄozaBook ʫ ʨʝʘʣʽʟʘʮʽʾ ʟʤʽʩʪʫ 

ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʦʩʚʽʪʠ ʚ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ̒  ʦʜʥʠʤ ̔ ʟ ʚʘʞʣʠʚʠʭ ʪʘ ʮʽʢʘʚʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ, ʩʧʦʩʦʙʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ ʽʥʪʝʨʝʩʠ, ʟʜʽʙʥʦʩʪʽ ʪʘ ʪʘʣʘʥʪʠ 

ʢʦʞʥʦʛʦ ʤʦʣʦʜʰʦʛʦ ʰʢʦʣʷʨʘ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɺʘʩʶʪʽʥʘ ʊ. ʄ. ɼʠʜʘʢʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ mozaBook ʫ 

ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠ: ʤʘʪʝʨʽʘʣʠ V ʄʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. ʊʝʨʥʦʧʽʣʴ, 30 ʢʚʪ̔ʥʷ, 2020). ʊʝʨʥʦʧʽʣʴ: ʊʅʇʋ 

ʤ̔. ɺ. ɻʥʘʪʶʢʘ, 2020. ʉ. 102ï105. URL: http://dspace.tnpu.edu.ua/handle/123456789/15377 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

2.04.2022). 

2. ʂʘʪʝʛʦʨʽʾ Mozabook education. URL: https://ua.mozaweb.com/uk/tools.php?cmd=list&category 

=TOOL (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 02.04.2022). 
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ʌʆʈʄʋɺɸʅʅʗ SOFT SKILLS ʉʊʋɼɽʅʊɯɺ ʋ ʇʈʆʎɽʉɯ ɺʀɺʏɽʅʅʗ 

ʇɽɼɸɻʆɻɯʏʅʀʍ ɼʀʉʎʀʇʃɯʅ ɺ ʋʄʆɺɸʍ ɼʀʉʊɸʅʎɯʁʅʆɻʆ 

ʅɸɺʏɸʅʅʗ 

ʈʘʜʯʝʥʢʦ ʆʣʴʛʘ ʗʢʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʤʝʥʝʜʞʤʝʥʪʫ ʦʩʚʽʪʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

yan.olga1208@gmail.com 

ɺʠʭʦʨ ʉʚʽʪʣʘʥʘ ʊʝʦʜʦʟʽʾʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʤʝʥʝʜʞʤʝʥʪʫ ʦʩʚʽʪʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

svvihor@gmail.com 

ʉʫʯʘʩʥʘ ʦʩʚʽʪʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʝ ʣʠʰʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʬʘʭʽʚʮʽʚ, ʘ ʡ ʥʘ ʾʭ ʧʦʩʪʽʡʥʠʡ ʩʘʤʦʨʦʟʚʠʪʦʢ, ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ 

ʢʦʤʘʥʜʽ, ʟʥʘʭʦʜʠʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʨʽʰʝʥʥʷ, ʪʚʦʨʯʦ ʧʨʘʮʶʚʘʪʠ. ʊʦʙʪʦ ʤʦʚʘ ʡʜʝ ʧʨʦ 

çʤô̫ ʢè̔ ʥʘʚʠʯʢʠè (soft skills), ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʫʩʧʽʰʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʽʥʰʠʤʠ ʪʘ ʨʦʟʚʠʚʘʪʠʩʷ. ʌʦʨʤʫʚʘʥʥʷ soft skills ʻ ʦʙô̒ ʢʪʠʚʥʦʶ ʚʠʤʦʛʦʶ ʩʫʯʘʩʥʦʾ 

ʦʩʚʽʪʠ ʽ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʬʘʭʽʚʮʷ. 

ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʝ ʤʘʻ ʦʜʥʦʟʥʘʯʥʦʛʦ ʪʨʘʢʪʫʚʘʥʥʷ ʩʫʪʥʦʩʪʽ çsoft skillsè 

ʪʘ ʧʝʨʝʣʽʢʫ ʮʠʭ ʥʘʚʠʯʦʢ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʜʦʩʣʽʜʥʠʢʠ ʩʭʦʜʷʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʮʝ 

ʩʚʦʛʦ ʨʦʜʫ ʧʝʨʝʣʽʢ ʦʩʦʙʠʩʪʠʭ ʨʠʩ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʦʩʫʥʢʠ ʚ ʩʦʮʽʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʧʨʠ ʮʴʦʤʫ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʟʜʘʪʥʦʩʪʽ ʣʶʜʠʥʠ ʜʦ 

ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʋ ʜʦʧʦʚʽʜʽ Deloitte Access Economics, çʄô̫ ʢʽ ʥʘʚʠʯʢʠ ʜʣʷ ʫʩʧʽʭʫ ʚ ʙʽʟʥʝʩʽè, 

ʡʜʝʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ ʜʝʩʷʪʴ ʟ ʰʽʩʪʥʘʜʮʷʪʠ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘʚʠʯʦʢ ʫ XXI-ʤʫ 

ʩʪʦʣʽʪʪʽ, ʚʠʟʥʘʯʝʥʠʭ ʉʚʽʪʦʚʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʬʦʨʫʤʦʤ, ʻ ʤô̫ ʢʠʤʠ. 

ʇʨʠʢʤʝʪʥʦ, ʱʦ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʙʽʟʥʝʩʤʝʥ ʡ ʽʥʚʝʩʪʦʨ ʄʘʨʢ ʂʫʙʘʥ ʚʚʘʞʘʻ, ʱʦ 

ʤô̫ ʢʽ ʥʘʚʠʯʢʠ, ʪʘʢʽ ʷʢ ʢʨʝʘʪʠʚʥʽʩʪʴ, ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ ʪʘ 

ʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʴ, ʜʫʞʝ ʚʘʞʣʠʚʽ. ʅʘ ʡʦʛʦ ʜʫʤʢʫ ʥʘʷʚʥʽʩʪʴ ʚ ʢʦʤʘʥʜʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʽ ʟʥʘʥʥʷʤʠ ʤʦʞʝ ʟʘʧʦʙʽʛʪʠ 

ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʤ ʢʦʥʬʣʽʢʪʘʤ ʚ ʢʦʣʝʢʪʠʚʽ [4]. 

ɼʦʩʣʽʜʥʠʢʠ ʚʠʜʽʣʷʶʪʴ ʥʘʡʟʘʪʨʝʙʫʚʘʥʽʰʽ soft skills: ʛʥʫʯʢʽʩʪʴ/ʟʜʽʙʥʽʩʪʴ 

ʘʜʘʧʪʫʚʘʪʠʩʴ; ʥʘʚʠʯʢʠ ʩʧʽʣʢʫʚʘʥʥʷ; ʫʤʽʥʥʷ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʥʽ ʩʠʪʫʘʮʽʾ; 

ʢʨʝʘʪʠʚʥʽʩʪʴ; ʥʘʚʠʯʢʠ ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʭ ʚʽʜʥʦʩʠʥ; ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ. 

ʂ. ʆ. ʂʦʚʘʣʴ ʢʣʘʩʠʬʽʢʫʻ ʤô̫ ʢʽ ʥʘʚʠʯʢʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

(ʟʜʘʪʥʽʩʪʴ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʧʦʟʠʪʠʚʥʝ ʤʠʩʣʝʥʥʷ ʡ ʦʧʪʠʤʽʟʤ ʪʦʱʦ); 

ʢʦʤʫʥʽʢʘʪʠʚʥʽ (ʨʦʙʠʪʠ ʷʢʽʩʥʽ ʧʨʝʟʝʥʪʘʮʽʾ, ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʣʶʜʝʡ); ʪʘ 

ʫʧʨʘʚʣʽʥʩʴʢʽ (ʛʨʘʪʠ ʚ ʢʦʤʘʥʜʽ, ʦʙô̒ ʜʥʫʚʘʪʠ ʪʘ ʤʦʪʠʚʫʚʘʪʠ ʢʦʤʘʥʜʫ) [3]. 

ʋʟʘʛʘʣʴʥʝʥʠʡ ʧʽʜʭʽʜ ʜʦ soft skills ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʥʘʩʪʫʧʥʠʤ ʧʝʨʝʣʽʢʦʤ: 

ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʥʘʚʠʯʢʠ; ʚʤʽʥʥʷ ʚʠʩʪʫʧʘʪʠ ʧʫʙʣʽʯʥʦ; ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ; 

ʫʧʨʘʚʣʽʥʥʷ ʯʘʩʦʤ (ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪ); ʛʥʫʯʢʽʩʪʴ, ʘʜʘʧʪʠʚʥʽʩʪʴ ʪʘ ʟʜʘʪʥʽʩʪʴ 

ʟʤʽʥʶʚʘʪʠʩʷ; ʣʽʜʝʨʩʴʢʽ ̫ ʢʦʩʪʽ; ʦʩʦʙʠʩʪʽʩʥʽ ʷʢʦʩʪʽ ʧʣʘʥʫʚʘʪʠ ʡ ʢʝʨʫʚʘʪʠ ʩʚʦʻʶ 

ʢʘʨô̒ ʨʦʶ, ʢʨʝʘʪʠʚʥʝ ʽ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʝʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ, ʯʝʩʥʽʩʪʴ, 

ʥʘʧʦʣʝʛʣʠʚʽʩʪʴ, ʚʧʝʚʥʝʥʽʩʪʴ ʚ ʩʦʙʽ, ʧʦʚʘʛʘ ʜʦ ʽʥʰʠʭ) [2]. 
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ʊʘʢʦʞ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʩʝʨʝʜ ʘʢʪʫʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʟô̫ ʚʠʣʠʩʴ ʪʘʢʽ ʷʢ: ʘʢʪʠʚʥʝ 

ʥʘʚʯʘʥʥʷ (active learning), ʚʠʪʨʠʚʘʣʽʩʪʴ (resilience), ʩʪʨʝʩʦʩʪʽʡʢʽʩʪʴ (stress 

tolerance) ʪʘ ʛʥʫʯʢʽʩʪʴ (flexibility) [1]. 

ɺʚʘʞʘʻʤʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʮʽʣʴʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʤô̫ ʢʠʭ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ, ʘ ʟʨʦʙʠʪʠ ʮʝ ʤʦʞʥʘ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ, ʦʥʣʘʡʥ ʩʝʨʚʽʩʽʚ ʪʘ ʧʣʘʪʬʦʨʤ. 

ʅʘ ʬʦʨʤʫʚʘʥʥʷ soft skills ʙʘʢʘʣʘʚʨʽʚ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ 

çʇʝʜʘʛʦʛʽʢʘè ʪʘ çɯʩʪʦʨʽʷ ʧʝʜʘʛʦʛʽʢʠè, ʤʠ ʘʢʮʝʥʪʫʻʤʦ ʫʚʘʛʫ ʥʘ ʥʘʩʪʫʧʥʠʭ 

ʥʘʚʠʯʢʘʭ: ʢʦʤʫʥʽʢʘʪʠʚʥʽʩʪʴ, ʚʤʽʥʥʷ ʚʠʩʪʫʧʘʪʠ ʧʫʙʣʽʯʥʦ, ʢʨʝʘʪʠʚʥʽʩʪʴ, ʢʨʠʪʠʯʥʝ 

ʤʠʩʣʝʥʥʷ, ʛʥʫʯʢʽʩʪʴ, ʝʤʧʘʪʽʷ, ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ. 

ʌʦʨʤʫʚʘʥʥʶ ʝʤʧʘʪʽʾ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ ʦʥʣʘʡʥ ʟʘʥʷʪʴ ʩʧʨʠʷʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʘʢʮʽʡ ʧʽʩʣʷ ʚʠʩʪʫʧʽʚ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʠʢʦʥʘʥʠʭ ʟʘʚʜʘʥʴ: ʤʠ ʚʯʠʤʦʩʷ ʥʝ ʣʠʰʝ 

ʦʮʽʥʶʚʘʪʠ ʚʠʩʪʫʧʠ ʢʦʣʝʛ, ʘ ʡ ʧʨʦʩʪʦ ʧʽʜʪʨʠʤʘʪʠ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʚʦʻ 

ʟʘʭʦʧʣʝʥʥʷ ʚʜʘʣʦ ʧʦʜʘʥʽʡ ̔ ʥʬʦʨʤʘʮʽʾ ʯʠ ʟʜʠʚʫʚʘʥʥʷ ʥʦʚʠʤʠ ʬʘʢʪʘʤʠ. ʅʘʧʨʠʢʣʘʜ, 

ʪʝʤʘ çʇʨʦʬʝʩʽʡʥʝ ʩʧʽʣʢʫʚʘʥʥʷè ʧʨʦʧʦʥʫʻʤʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: çʊʚʦʨʯʦ ʧʨʝʟʝʥʪʫʡʪʝ 

ʩʝʙʝ ï ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʷè, çʇʨʝʜʩʪʘʚʣʝʥʥʷ ʫʣʶʙʣʝʥʦʾ ʢʥʠʛʠè, ʩʢʣʘʜʘʥʥʷ ʧʘʤô̫ ʪʢʠ 

çʇʨʘʚʠʣʘ ʩʧʽʣʢʫʚʘʥʥʷ ʙʝʟ ʢʦʥʬʣʽʢʪʽʚè ï ʩʧʦʥʫʢʘʻʤʦ ʜʦ ʪʚʦʨʯʦʩʪʽ ʪʘ ʢʨʝʘʪʠʚʥʦʩʪʽ 

ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʟʘʚʜʘʥʥʷ ʽ ʨʝʘʢʮʽʷʤʠ çʧʽʜʪʨʠʤʫʻʤʦè ʦʜʥʦʛʨʫʧʥʠʢʽʚ. ʇʨʠ 

ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʇʝʜʘʛʦʛʽʯʥʽ ʪʝʦʨʽʾ ʫ ʪʚʦʨʘʭ ʩʪʘʨʦʜʘʚʥʽʭ ʤʠʩʣʠʪʝʣʽʚè ʜʣʷ 

ʦʙʛʦʚʦʨʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʢʘʨʪʠʥʫ ɾʘʢʘ ʃʫʾ ɼʘʚʠʜʘ çʉʤʝʨʪʴ ʉʦʢʨʘʪʘè (1789), 

ʦʙʛʦʚʦʨʶʶʯʠ ʧʝʜʘʛʦʛʽʯʥʫ ʩʠʩʪʝʤʫ ʗ. ɸ. ʂʦʤʝʥʩʴʢʦʛʦ ʟʜʽʡʩʥʶʻʤʦ ʚʽʨʪʫʘʣʴʥʫ 

ʝʢʩʢʫʨʩʽʶ ʫ ʤʫʟʝʡ ʧʝʜʘʛʦʛʘ ʫ ʤ. ʋʛʝʨʩʴʢʠʡ ɹʨʦʜ (ʏʝʭʽʷ), ʜʝ ʟʘ ʧʝʨʝʢʘʟʘʤʠ, 

ʥʘʨʦʜʠʚʩʷ ʚʠʟʥʘʯʥʠʡ ʬʫʥʜʘʪʦʨ ʪʘ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʧʝʜʘʛʦʛʽʢʠ. 

ʋʤʽʥʥʶ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ ʩʧʨʠʷʶʪʴ ʛʨʫʧʦʚʽ ʟʘʚʜʘʥʥʷ. ʇʦʜʽʣ ʥʘ ʛʨʫʧʠ 

ʟʜʽʡʩʥʶʻʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʣʦʩʫʚʘʥʥʷ ʫ Viber. ʇʨʝʜʩʪʘʚʣʷʶʯʠ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʘʢʮʝʥʪʫʻʤʦ ʫʚʘʛʫ ʥʘ ʨʦʣʽ ʢʦʞʥʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʛʨʫʧʘʤʠ 

ʧʨʘʮʶʻʤʦ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʢʦʥʬʝʨʝʥʮʽʾ çɿʤʽʩʪ ʚʠʭʦʚʘʥʥʷè; ʢʦʤʘʥʜʥʦ ʚʠʢʦʥʫʻʤʦ 

ʽʥʪʝʨʘʢʪʠʚʥʫ ʚʧʨʘʚʫ çʉʫʜʦʚʝ ʟʘʩʽʜʘʥʥʷè (ʪʝʤʠ çʉʪʠʣʽ ʩʧʽʣʢʫʚʘʥʥʷè, çʄʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷè). ʇʦʜʽʣ ʥʘ ʛʨʫʧʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʪʘʢʦʞ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʠʩʧʫʪʽʚ, 

ʟʤʘʛʘʥʴ. 

ʂʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʬʦʨʤʫʻʤʦ ʚ ʧʨʦʮʝʩʽ ʦʙʛʦʚʦʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʽʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʷʚʠʱ ʪʘ ʧʨʦʮʝʩʽʚ. ʇʨʦʧʦʥʫʻʤʦ ʩʪʫʜʝʥʪʘʤ ʧʽʜʽʙʨʘʪʠ ʚʽʜʝʦʬʨʘʛʤʝʥʪʠ 

ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʪʝʤ, ʷʢʽ ʘʥʘʣʽʟʫʻʤʦ, ʨʦʟʙʠʨʘʻʤʦ, ʚʠʩʣʦʚʣʶʻʤʦ ʩʚʦʻ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʧʦʙʘʯʝʥʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʪʝʤʘ çʈʦʟʚʠʪʦʢ ʽ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽè ï ʩʠʪʫʘʮʽʾ, ʫ 

ʷʢʠʭ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʚʧʣʠʚ ʪʠʭ ʯʠ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʉʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʨʦʟʛʣʷʜ ʧʨʦʙʣʝʤʥʠʭ ʟʘʧʠʪʘʥʴ: çʏʦʤʫ 

ʟʥʠʢʣʦ ʣʠʮʘʨʩʪʚʦ?è, çʏʦʤʫ ʽʜʝʷ ʜʝʨʞʘʚʥʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, ʷʢʘ ʙʫʣʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʇʣʘʪʦʥʦʤ, ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʣʠʰʝ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ XIX ʩʪ.?è, 

çɻʝʥʽʘʣʴʥʽʩʪʴ ï ʮʝ ʜʘʨ ʯʠ ʢʘʨʘ?è, çʏʠ ʝʬʝʢʪʠʚʥʦʶ ʻ ʨʦʙʦʪʘ ʟ ʜʨʫʢʦʚʘʥʠʤ 

ʧʽʜʨʫʯʥʠʢʦʤ ʚ ʝʧʦʭʫ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ?è ʪʦʱʦ. 

ʈʽʟʥʦʪʠʧʦʚʽ ʟʘʚʜʘʥʥʷ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʧʦʜʘʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ, ʚʠʙʠʨʘʪʠ ʪʽ ʬʦʨʤʠ, ʷʢʽ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʦʥʣʘʡʥ, ʚʠʩʪʫʧʘʪʠ 

ʧʫʙʣʽʯʥʦ, ʫʩʚʽʜʦʤʣʝʥʦ ʩʣʫʭʘʪʠ; ʩʧʽʚʧʨʘʮʶʚʘʪʠ.  



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ɺ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʨʦʧʦʥʫʻʤʦ çʃʝʢʮʽʶ ʟ ʧʦʤʠʣʢʘʤʠè, ʱʦ ʩʧʦʥʫʢʘʻ ʜʦ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʽ ʢʨʠʪʠʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʪʦʛʦ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʣʝʢʮʽʾ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʩʣʘʡʜʘʭ.  

ɼʦʙʨʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʦ ʩʝʙʝ ʪʘʢʦʞ ʟʘʚʜʘʥʥʷ çʇʦʩʪʘʚʠʪʠ 10 ʟʘʧʠʪʘʥʴ ʱʦʜʦ 

ʤʘʪʝʨʽʘʣʫ ʣʝʢʮʽʾè. ʇʨʠ ʮʴʦʤʫ ʟʚʝʨʪʘʻʤʦ ʫʚʘʛʫ ʥʘ ʧʦʩʪʘʥʦʚʢʫ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ, 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʪʚʦʨʯʠʭ ʟʘʧʠʪʘʥʴ. ɹʽʣʴʰ ʮʽʢʘʚʠʤʠ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʽ 

ʝʬʝʢʪʠʚʥʠʤʠ ʫ ʨʦʟʚʠʚʘʣʴʥʦʤʫ ʧʣʘʥʽ ʻ ʪʚʦʨʯʽ ʪʘ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽ ʟʘʧʠʪʘʥʥʷ, 

ʩʧʦʥʫʢʘʻʤʦ ʩʪʫʜʝʥʪʽʚ ʜʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʩʘʤʝ ʪʘʢʠʭ ʧʠʪʘʥʴ. ʄʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ 

ʩʢʠʜʘʪʠ ʟʘʧʠʪʘʥʥʷ ʫ ʯʘʪ ʘʙʦ ʦʙʠʨʘʪʠ ʥʘʡʮʽʢʘʚʽʰʽ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʟ ʜʦʰʢʠ ʜʦ ʷʢʦʾ 

ʧʦʧʝʨʝʜʥʴʦ ʥʘʜʘʻʤʦ ʜʦʩʪʫʧ (ʥʘʧʨʠʢʣʘʜ, ʜʦʰʢʘ ʧʦʚʽʜʦʤʣʝʥʴ zoom ʘʙʦ 

ʽʥʪʝʨʘʢʪʠʚʥʘ ʜʦʰʢʘ Google Jamboard). ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʚʝʜʝʥʝ ʟʘʥʷʪʪʷ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʫ ʩʪʫʜʝʥʪʽʚ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ, ʛʥʫʯʢʦʩʪʽ ʤʠʩʣʝʥʥʷ, 

ʢʨʝʘʪʠʚʥʦʩʪʽ, ʢʨʠʪʠʯʥʦʤʫ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ. 

ʆʪʞʝ, soft skills ï ʮʝ ʥʘʚʠʯʢʠ, ʷʢʽ ʧʦʪʨʽʙʥʽ ʥʝ ʣʠʰʝ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, 

ʘ ʡ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. ʈʝʘʣʽʾ ʩʴʦʛʦʜʝʥʥʷ ʧʝʨʝʢʦʥʫʶʪʴ, ʱʦ ʫʤʽʥʥʷ ʢʨʠʪʠʯʥʦ ʽ 

ʪʚʦʨʯʦ ʤʠʩʣʠʪʠ, ʧʨʦʪʠʩʪʦʷʪʠ ʩʪʨʝʩʘʤ ʪʘ ʞʠʪʪʻʚʠʤ ʥʝʛʘʨʘʟʜʘʤ, ʧʨʘʮʶʚʘʪʠ ʚ 

ʢʦʤʘʥʜʽ, ʧʨʠʡʤʘʪʠ ʚʠʚʘʞʝʥʽ ʨʽʰʝʥʥʷ ïʥʘʚʠʯʢʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʫ ʚʩʽʭ ʩʬʝʨʘʭ 

ʜʽʷʣʴʥʦʩʪʽ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʤô̫ ʢʠʭ ʥʘʚʠʯʦʢ ʚʽʜʽʛʨʘʶʪʴ ʧʨʝʜʤʝʪʠ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʮʠʢʣʫ, ʘ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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iaki-budut-aktualnymy-cherez-5-rokiv-31374.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 24.04.2022). 

2. ɿʘʭʘʨʯʫʢ ʄ. Soft skills: 7 ʚʘʞʥʳʭ ʥʘʚʳʢʦʚ ʜʣʷ ʣʶʙʦʡ ʧʨʦʬʝʩʩʠʠ. 

URL: https://thepoint.rabota.ua/soft-skills-7-vazhnyh-navykov-dlya-lyuboy-professyy/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

25.04.2022). 
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4. ʇʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ VS ʄô̫ ʢʽ ʥʘʚʠʯʢʠ. URL: https://mudra.ua/ua/articles/profesjn-navichki-vs-

myak-navichki/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 26.04.2022). 
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ʌʆʈʄʋɺɸʅʅʗ ʅɸɺʀʏʆʂ ɯɼɽʅʊʀʌɯʂɸʎɯɰ ʄɽʈɽɾɽɺʀʍ ʌɽʁʂɯɺ ʇɯɼ 

ʏɸʉ ɺʀɺʏɽʅʅʗ ʂʋʈʉʋ çɯʅʌʆʄɽɼɯʁʅɸ ɻʈɸʄʆʊʅɯʉʊʔè ɺ ʋʄʆɺɸʍ 

ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʊɸ ɿʄɯʐɸʅʆɻʆ ʅɸɺʏɸʅʅʗ 

ʈʝʰʝʪʫʭʘ ʊʝʪʷʥʘ ɺʘʩʠʣʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʥʘʫʢ ʽʟ ʩʦʮʽʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʞʫʨʥʘʣʽʩʪʠʢʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ʂʫʰʥʽʨ ʆʢʩʘʥʘ ɺʘʩʠʣʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʥʘʫʢ ʽʟ ʩʦʮʽʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʞʫʨʥʘʣʽʩʪʠʢʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

oksanakush8@gmail.com 

ʉʴʦʛʦʜʥʽ, ʚ ʝʧʦʭʫ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʤʘʩʰʪʘʙʘʤʠ ʾʾ ʧʨʦʜʫʢʫʚʘʥʥʷ ʪʘ ʦʙô̒ ʢʪʠʚʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʣʶʜʠʥʠ ʜʦ ʩʧʨʠʡʥʷʪʪʷ. ɻʦʩʪʨʠʤʠ ̒  ʽ ʧʠʪʘʥʥʷ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

ʪʘ ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʘʚʪʦʨʠʪʝʪʥʠʭ ʜʞʝʨʝʣ. ʊʦʤʫ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʤʝʜʽʘʛʽʛʽʻʥʠ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʤʦʜʝʨʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʉʫʩʧʽʣʴʥʽ ʨʝʘʣʽʾ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʪʷ ʘʢʪʫʘʣʽʟʫʚʘʣʠ ʜʠʩʪʘʥʮʽʡʥʝ ʪʘ ʟʤʽʰʘʥʝ 

ʥʘʚʯʘʥʥʷ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʦʧʨʘʮʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ 

ʽ ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʝʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ. 

ʎʝ ʚʠʩʫʚʘʻ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ʟʨʦʩʪʘʻ ʨʦʣʴ ʢʫʨʩʫ çɯʥʬʦʤʝʜʽʡʥʘ ʛʨʘʤʦʪʥʽʩʪʴè, ʷʢʠʡ ʧʦʢʣʠʢʘʥʠʡ ʩʬʦʨʤʫʚʘʪʠ ʫ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʫʤʽʥʥ ̫ʚʠʷʚʣʷʪʠ ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʤʝʜʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, 

ʚʜʫʤʣʠʚʦ ʩʧʨʠʡʤʘʪʠ ʤʝʜʽʘʤʘʪʝʨʽʘʣʠ ʪʘ ʢʨʠʪʠʯʥʦ ʾʭ ʦʩʤʠʩʣʶʚʘʪʠ, ʟʦʢʨʝʤʘ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʬʝʡʢʠ ʪʘ ʤʘʥʽʧʫʣʷʮʽʾ. 

ʉʫʯʘʩʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʢʦʥʚʝʨʛʝʥʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʙʘʛʘʯʫʶʪʴ ʢʣʘʩʠʯʥʫ ʜʠʜʘʢʪʠʢʫ ʥʦʚʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ 

ʤʝʪʦʜʘʤʠ, ʘ ʟ ʽʥʰʦʛʦ ï ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʦʩʚʽʪʥʽʭ 

ʽ ʞʠʪʪʻʚʠʭ ʟʘʚʜʘʥʴ. ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʚ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ 

ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʤʝʜʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʮʠʬʨʦʚʦʾ 

ʨʝʧʫʪʘʮʽʾ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʅʘ ʞʘʣʴ, ʩʢʣʘʜʦʚʦʶ ʙʘʛʘʪʴʦʭ ʤʝʨʝʞʝʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ  ̒ʬʝʡʢʠ ï

 ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʧʦʰʠʨʝʥʽ ʥʝʧʨʘʚʜʠʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʚʢʠʜʠ ʟʘʜʣʷ ʚʚʝʜʝʥʥʷ 

ʘʫʜʠʪʦʨʽʾ ʚ ʦʤʘʥʫ [2]. ʅʘʡʘʢʪʠʚʥʽʰʝ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʚ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ. ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʬʝʡʢʽʚ ʻ ʚʢʨʘʡ ʥʝʙʝʟʧʝʯʥʠʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʥʝʧʨʘʚʜʠʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʤʦʞʥʘ ʤʘʥʽʧʫʣʶʚʘʪʠ ʜʫʤʢʦʶ ʣʶʜʝʡ, ʨʦʟʚô̫ ʟʘʪʠ 

ʤʽʞʦʩʦʙʠʩʪʽʩʥʽ ʪʘ ʛʣʦʙʘʣʴʥʽ ʢʦʥʬʣʽʢʪʠ. 

ʈʦʟʚʠʪʦʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʽʥʬʦʛʽʛʽʻʥʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ 

çɯʥʬʦʤʝʜʽʡʥʘ ʛʨʘʤʦʪʥʽʩʪʴè ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʟʥʘʥʴ ʧʨʦ ʩʫʪʴ, 

ʦʩʦʙʣʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ʽ ʪʠʧʦʣʦʛʽʶ ʬʝʡʢʽʚ, ʦʩʥʦʚʥʽ ʟʘʛʨʦʟʠ ʾʭ ʧʦʰʠʨʝʥʥʷ; 

ʚʠʨʦʙʣʝʥʥʷ ʚʤʽʥʴ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʤʝʜʽʘʤʘʪʝʨʽʘʣʽʚ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʬʝʡʢʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʰʫʢʫ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ 

ʽʥʬʦʨʤʘʮʽʾ; ʚʦʣʦʜʽʪʠ ʥʘʚʠʯʢʘʤʠ ʝʪʠʯʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ [1]. 
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ʌʦʨʤʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʤʝʜʽʘʘʫʜʠʪʦʨʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʣʛʦʨʠʪʤʽ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʬʝʡʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʥʘʫʢʦʚʦʤʫ ʜʠʩʢʫʨʩʽ ʚʠʦʢʨʝʤʣʝʥʦ ʥʘʩʪʫʧʥʽ 

ʥʘʡʚʘʞʣʠʚʽʰʽ ʤʘʨʢʝʨʠ ʬʝʡʢʽʚ: ʥʘʜʤʽʨʥʘ ʝʤʦʮʽʡʥʽʩʪʴ, ʙʘʞʘʥʥʷ ʰʦʢʫʚʘʪʠ; ʚʽʜʩʫʪʥʽ, 

ʘʥʦʥʽʤʥʽ ʘʙʦ ʧʽʜʦʟʨʽʣʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ; ʧʦʣʽʪʠʯʥʦ ʟʘʘʥʛʘʞʦʚʘʥʽ ʘʙʦ 

ʥʝʘʚʪʦʨʠʪʝʪʥʽ ʝʢʩʧʝʨʪʠ; ʟʘʛʦʣʦʚʦʢ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʥʦʚʠʥʽ ʘʙʦ ʥʘʜʤʽʨʫ ʝʤʦʮʽʡʥʠʡ; 

ʥʘʚʽʰʫʚʘʥʥʷ ʷʨʣʠʢʽʚ, ʧʦʰʠʨʝʥʥʷ ʩʪʝʨʝʦʪʠʧʽʚ; ʦʜʥʦʙʦʢʝ ʘʙʦ ʥʝʟʙʘʣʘʥʩʦʚʘʥʝ 

ʧʦʜʘʥʥʷ ʬʘʢʪʽʚ ʪʘ ʢʦʤʝʥʪʘʨʽʚ; ʥʝʜʦʩʪʦʚʽʨʥʽ ʬʦʪʦ ʽ ʚʽʜʝʦ ʷʢ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʬʘʢʪʽʚ [4]. 

ɺʠʚʯʝʥʥʷ ʤʘʨʢʝʨʽʚ ʬʝʡʢʽʚ ʙʫʣʦ ʧʨʝʜʤʝʪʦʤ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʘʧʨʦʙʦʚʘʥʠʭ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʪʘ ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʩʝʨʚʝʨʽ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ Moodle ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ [1]. ʊʝʤʘʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʚ 

ʨʘʤʢʘʭ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çɯʥʬʦʤʝʜʽʡʥʘ ʛʨʘʤʦʪʥʽʩʪʴè ʧʝʨʝʜʙʘʯʘʣʠ ʨʦʙʦʪʫ ʟ 

ʧʦʩʪʘʤʠ ʤʝʨʝʞʽ Facebook, ʟʘʛʦʣʦʚʢʘʤʠ ʪʘ ʟʤʽʩʪʦʤ ʧʫʙʣʽʢʘʮʽʡ ʫ ʽʥʪʝʨʥʝʪ-ʚʠʜʘʥʥʷʭ, 

ʦʥʣʘʡʥ-ʤʝʜʽʘ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ʉʪʫʜʝʥʪʠ ʧʨʘʢʪʠʢʫʚʘʣʠʩʷ ʫ ʧʦʰʫʢʫ 

ʚʝʨʙʘʣʴʥʠʭ ʪʘ ʚʽʟʫʘʣʴʥʠʭ ʤʘʨʢʝʨʽʚ ʬʝʡʢʦʚʦʩʪʽ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ; 

ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʢʣʽʢʙʝʡʪʫ ʽ ʟʘʩʦʙʽʚ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʫ ʟʘʛʦʣʦʚʢʦʚʠʭ 

ʢʦʤʧʣʝʢʩʘʭ; ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʝʜʽʘʧʦʚʽʜʦʤʣʝʥʴ ʟ ʨʠʩʘʤʠ ʬʝʡʢʦʚʦʩʪʽ ʪʘ ʧʝʨʝʚʽʨʮʽ ʾʭ 

ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʜʦʩʪʫʧʥʠʤʠ ʜʞʝʨʝʣʘʤʠ. ɼʣʷ ʟô̫ ʩʫʚʘʥʥʷ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʘ ʪʘʢʦʞ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ ʧʦʜʘʣʴʰʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʪʦʯʥʝ ʪʝʩʪʫʚʘʥʥʷ, ʨʝʘʣʽʟʦʚʘʥʝ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʠʪʘʥʴ ʚʽʜʢʨʠʪʦʾ ʪʘ ʟʘʢʨʠʪʦʾ ʬʦʨʤ. 

ʇʨʦʧʦʥʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʧʦʢʣʠʢʘʥʽ ʩʬʦʨʤʫʚʘʪʠ ʪʘʢʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ: 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʬʝʡʢʠ ʡ ʽʥʩʪʨʫʤʝʥʪʠ ʤʘʥʽʧʫʣʷʮʽʾ ʫ ʪʝʢʩʪʘʭ ʪʘ ʟʘʛʦʣʦʚʢʦʚʠʭ 

ʢʦʤʧʣʝʢʩʘʭ; ʨʦʟʧʽʟʥʘʚʘʪʠ ʚʠʷʚʠ ʧʨʦʧʘʛʘʥʜʠ, ʩʪʝʨʝʦʪʠʧʠ ʽ ʧʨʦʪʠʜʽʷʪʠ ʾʤ; 

ʦʮʽʥʶʚʘʪʠ ʡ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʧʦʜʽʾ; ʚʤʽʥʥʷ ʝʬʝʢʪʠʚʥʦ ʰʫʢʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, 

ʧʨʘʮʶʚʘʪʠ ʟ ʜʞʝʨʝʣʘʤʠ ʪʘ ʧʝʨʰʦʜʞʝʨʝʣʘʤʠ; ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ. 

ɺʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ ʥʘʩʪʫʧʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ: ʨʦʟʫʤʽʥʥʷ ʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ, ʚʽʜʙʦʨʫ, 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʫʜʽʦʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʜʨʫʢʦʚʘʥʦʛʦ 

ʢʦʥʪʝʥʪʫ; ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʪʘ ʨʦʟʫʤʽʥʥʷ ʨʽʚʥʷ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ; ʫʤʽʥʥʷ ʚʝʨʠʬʽʢʦʚʫʚʘʪʠ 

ʤʝʜʽʘʧʨʦʜʫʢʪ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ; ʟʜʘʪʥʽʩʪʴ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʘʢʪʫʘʣʴʥʽ ʷʚʠʱʘ ̔ ʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ (ʬʝʡʢʦʚʽ ʥʦʚʠʥʠ, 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʘʪʘʢʠ, ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʪʘ ʽʥ.) ʜʣʷ ʰʠʨʦʢʦʾ ʘʚʜʠʪʦʨʽʾ, ʧʽʜʚʠʱʫʚʘʪʠ 

ʨʽʚʝʥʴ ʾʾ ʤʝʜʽʘ ʛʨʘʤʦʪʥʦʩʪʽ; ʧʦʜʦʣʘʥʥ ̫ʥʝʛʘʪʠʚʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʩʪʚʦʨʶʚʘʥʠʭ ɿʄɯ. 

ʅʘʚʠʯʢʠ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʚʧʣʠʚʽʚ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʧʦʢʦʣʽʥʥʷ çDigital Nativesè ʟ ʡʦʛʦ ʢʣʽʧʦʚʠʤ 

ʤʠʩʣʝʥʥʷʤ, ʬʨʘʛʤʝʥʪʘʨʥʠʤ ʩʧʨʠʡʥʷʪʪʷʤ ʨʝʘʣʴʥʦʩʪʽ, ʧʦʚʝʨʭʦʚʽʩʪʶ ʩʧʦʞʠʚʘʥʥʷ 

ʤʝʨʝʞʝʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʟʘʩʚʦʻʥʥʷ 

ʟʥʘʥʴ ʪʘ ʚʠʨʦʙʣʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʬʝʡʢʘʤʠ ʜʦʟʚʦʣʷʶʪʴ 

ʩʬʦʨʤʫʚʘʪʠ ʫ ʩʪʫʜʝʥʪʽʚ ʙʘʟʦʚʽ ʟʘʩʘʜʠ ʤʝʜʽʘʛʽʛʽʻʥʠ. ʄʝʜʽʘʛʨʘʤʦʪʥʠʡ ʩʧʦʞʠʚʘʯ ʻ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ çʧʝʨʩʦʥʘʣʴʥʠʡ çʮʠʬʨʦʚʠʡ ʩʣʽʜè ʚ ʫʩʽʡ ʩʫʢʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʣʶʜʠʥʫ, ʷʢʘ ʚ ʝʧʦʭʫ ʪʦʪʘʣʴʥʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʙʦ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ, ʘʙʦ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʫʧʥʦʶ ʚ ʤʘʡʙʫʪʥʴʦʤʫè [3]. 

ʊʦʤʫ ʩʚʽʜʦʤʝ ʡ ʥʝʩʚʽʜʦʤʝ ʧʦʰʠʨʝʥʥʷ ʬʝʡʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʜʫʤʘʥʝ 

ʢʦʤʝʥʪʫʚʘʥʥʷ ʝʤʦʮʽʡʥʠʭ ʤʝʩʝʜʞʽʚ, ʫʥʠʢʘʥʥʷ ʢʨʠʪʠʯʥʠʭ ʬʽʣʴʪʨʽʚ ʧʨʠ 

ʤʝʜʽʘʩʧʦʞʠʚʘʥʥʽ, ʟʚʝʨʥʝʥʥʷ ʜʦ ʘʥʦʥʽʤʥʠʭ ʯʠ ʧʽʜʦʟʨʽʣʠʭ ʜʞʝʨʝʣ, ʝʢʩʧʝʨʪʽʚ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʠʬʨʦʚʫ ʨʝʧʫʪʘʮʽʶ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɺʽʜʪʘʢ, ʚʠʭʦʚʘʥʥʷ 

ʤʝʜʽʘʛʨʘʤʦʪʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʟʜʘʪʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʨʠʪʠʯʥʫ ʜʠʩʪʘʥʮʽʶ ʪʘ 

ʯʠʥʠʪʠ ʩʫʧʨʦʪʠʚ ʜʝʩʪʨʫʢʪʠʚʥʠʤ ʫʧʣʠʚʘʤ, ʻ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ 

ʦʬʣʘʡʥʦʚʦʛʦ ʪʘ ʦʥʣʘʡʥʦʚʦʛʦ ʤʝʜʽʘʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʱʽʡ ʰʢʦʣʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ʅʘʚʯʘʥʥʷ ʫ ʬʽʟʠʮʽ ʪʽʩʥʦ ʧʦʚô̫ ʟʫʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʽʟʠʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʷʢ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʛʦ, ʪʘʢ ʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ. ʃʘʙʦʨʘʪʦʨʥʠʡ ʬʽʟʠʯʥʠʡ 

ʧʨʘʢʪʠʢʫʤ ʟʘʡʤʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʟʘʛʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɺʽʥ ̒ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʢʫʨʩʫ ʬʽʟʠʢʠ ʽ ʚʽʜʽʛʨʘʻ ʛʦʣʦʚʥʫ 

ʨʦʣʴ ʚ ʦʟʥʘʡʦʤʣʝʥʥʽ ʩʪʫʜʝʥʪʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʦʩʥʦʚʘʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʽʚ ʽ ʷʚʠʱ [1]. 

ɿʘʚʜʘʥʥʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ï ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʫʜʝʥʪʘʤ ʚʽʜʧʦʚʽʜʥʽ ʫʤʦʚʠ 

ʜʣ ̫ʥʘʚʯʘʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʽʜʚʠʱʫʶʪʴ ʽʥʪʝʨʝʩ ʜʦ ʨʦʙʦʪʠ, ʩʪʚʦʨʶʶʪʴ 

ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʨʝʬʣʝʢʩʽʾ ʟʜʦʙʫʚʘʯʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ [2]. 

ʋ ʩʫʯʘʩʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʾ 

ʦʩʚʽʪʠ. ʈʽʚʝʥʴ ʾʭ ʨʦʟʚʠʪʢʫ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʨʘʢʪʠʯʥʦ 

ʙʫʜʴ-ʷʢʠʭ ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ. 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʤʦʜʝʣʝʡ ʟʘʨʘʟ ʘʢʪʠʚʥʦ ʩʪʚʦʨʶʶʪʴʩʷ ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ʚʽʨʪʫʘʣʴʥʽ ʨʦʙʦʪʠ ʥʝ ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʨʦʙʦʪʫ ʫ ʥʘʚʯʘʣʴʥʽʡ 

ʣʘʙʦʨʘʪʦʨʽʾ ʟ ʨʝʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʧʨʘʚʜʘʥʝ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʯʠ ʫ ʚʦʻʥʥʠʡ ʩʪʘʥ, ʢʦʣʠ ʩʪʫʜʝʥʪ ʬʽʟʠʯʥʦ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤ ʫ 

ʣʘʙʦʨʘʪʦʨʽʾ. ʆʜʥʘʢ ʫ ʧʨʘʢʪʠʢʫ ʧʦʪʨʽʙʥʦ ʚʚʦʜʠʪʠ ʚʽʨʪʫʘʣʴʥʽ ʨʦʙʦʪʠ, ʥʝ ʟʘʤʽʥʶʶʯʠ 

ʨʝʘʣʴʥʽ, ʘ ʣʠʰʝ ʜʦʧʦʚʥʶʶʯʠ ʾʭ.  

ʋ ʨʦʙʦʪʽ, ̫ ʢ ʧʨʠʢʣʘʜ, ʦʧʠʩʘʥʦ ʦʜʥʫ ʟ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙ̔ʪ ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʬʽʟʠʯʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ çɺʠʚʯʝʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʪʚʝʨʜʦʛʦ ʪiʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʷʪʥʠʢʘ ʆʙʝʨʙʝʢʘè (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʇʦʯʘʪʢʦʚʘ ʩʪʦʨʽʥʢʘ ʚʽʨʪʫʘʣʴʥʦʾ ʨʦʙʦʪʠ çɺʠʚʯʝʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʷʪʥʠʢʘ ʆʙʝʨʙʝʢʘè 

ʋ ʮʽʡ ʨʦʙʦʪ ̔ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘʣʝʞʥʩ̔ʪʴ ʤʞ̔ ʦʙʝʨʪʦʚʠʤ ʤʦʤʝʥʪʦʤ, 

ʤʦʤʝʥʪʦʤ ʥ̔ʝʨʮʽʾ  ʪʣ̔ʘ i ʢʫʪʦʚʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʨʝʩʪʦʧʦʜʙ̔ʥʦʛʦ 

ʤʘʭʦʚʠʢʘ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʷʪʥʠʢʦʤ ʆʙʝʨʙʝʢʘ. 

ɺʽʢʥʦ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʤʽʩʪʠʪʴ (ʨʠʩ. 2, ʨʠʩ. 3): ʦʙʣʘʩʪʴ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʢʝʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʩʝʢʫʥʜʦʤʽʨ ʪʘ ʦʙʣʘʩʪ ɹʚʽʟʫʘʣʴʥʦʛʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ ʤʘʷʪʥʠʢʘ (3D-ʤʦʜʝʣʴ ʤʘʷʪʥʠʢʘ ʤʦʞʥʘ ʦʙʝʨʪʘʪʠ). ɸʣʛʦʨʠʪʤ 

ʜʦʟʚʦʣʷʻ ʟʘʜʘʚʘʪʠ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʷʢ ʤʘʩʫ ʚʘʥʪʘʞʘ ʪʘ ʚʽʜʩʪʘʥʴ ʪʷʛʘʨʮʽʚ ʥʘ 

ʩʪʝʨʞʥʷʭ ʭʨʝʩʪʦʚʠʥʠ ʤʘʷʪʥʠʢʘ ʆʙʝʨʙʝʢʘ ʚʽʜ ʦʩʽ ʰʢʽʚʘ. 

ʋʧʨʘʚʣʽʥʥʷ ʤʦʜʝʣʣʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʥʦʧʢʘʤʠ çʉʪʘʨʪè ʪʘ çʉʪʦʧè. ɽʣʝʤʝʥʪ 

ʢʝʨʫʚʘʥʥʷ çʉʪʘʨʪè ʟʘʧʫʩʢʘʻ ʨʦʙʦʪʫ ʧʨʦʛʨʘʤʠ ʧʨʠ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ, çʉʪʦʧè 

ʧʦʚʝʨʪʘʻ ʬʽʟʠʯʥʫ ʤʦʜʝʣʴ ʫ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ. ʅʝʦʙʭʽʜʥʽ ʜʦʜʘʪʢʦʚʽ ʜʘʥʽ ʥʘʚʝʜʝʥʦ ʫ 

ʚʢʣʘʜʮʽ ʤʝʥʶ çɼʦʧʦʤʦʛʘè ʪʘ ʥʘʚʝʜʝʥʦ ʫ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʦʙʦʪʠ. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʈʠʩ. 2. ɻʦʣʦʚʥʝ ʚʽʢʥʦ ʚʽʨʪʫʘʣʴʥʦʾ ʨʦʙʦʪʠ çɺʠʚʯʝʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʷʪʥʠʢʘ ʆʙʝʨʙʝʢʘè 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʨʪʫʘʣʴʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʟʥʘʯʠʪʠ: ʯʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʤiʞ ʤʦʤʝʥʪʦʤ ʩʠʣʠ (ʦʙʝʨʪʦʚʠʤ ʤʦʤʝʥʪʦʤ) i 

ʢʫʪʦʚʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ, ʧʦʙʫʜʫʚʘʚʰʠ ʚʽʜʧʦʚʽʜʥʠʡ ʛʨʘʬʽʢ; ʯʠ ʚʠʢʦʥʫʻʪʴʩʷ 

ʟʘʣʝʞʥʽʩʪʴ ʤ̔ʞ ʢʫʪʦʚʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ ʪʘ ʤʦʤʝʥʪʦʤ iʥʝʨʮiʾ. 

  
ʈʠʩ. 3. ɺʽʢʥʦ çʇʘʨʘʤʝʪʨʠ ʝʢʩʧʝʨʠʤʝʥʪʫè ʪʘ çʉʝʢʫʥʜʦʤʽʨè ʚʽʨʪʫʘʣʴʥʦʾ ʨʦʙʦʪʠ çɺʠʚʯʝʥʥʷ 

ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʷʪʥʠʢʘ ʆʙʝʨʙʝʢʘè 

ɸʥʘʣʦʛʽʯʥʘ ʨʦʙʦʪʘ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ (ʨʠʩ. 1) ʚʠʢʦʥʫʻʪʴʩʷ ʚ 

ʨʘʤʢʘʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ʩʪʫʜʝʥʪʘʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

014.08 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʌʽʟʠʢʘ) ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ. 

ɿʘʛʘʣʦʤ ʫʩʽ ʨʦʙʦʪʠ ʮʴʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ʤʽʩʪʷʪʴ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʤʝʪʦʜʠʯʥ ̔ʚʢʘʟʽʚʢʠ ɦ ʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʦʬʦʨʤʣʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʟʚʽʪʫ.  

ɺʽʨʪʫʘʣʴʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠʢʫʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʦʚʥʦʧʨʘʚʥʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʨʝʘʣʴʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ ʡʦʛʦ ʧʦʻʜʥʘʥʥʷ ʟ 

ʨʝʘʣʴʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ. ɺʦʜʥʦʯʘʩ ʫ ʚʠʧʘʜʢʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʽʨʪʫʘʣʴʥʘ 

ʨʦʙʦʪʘ ʻ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʄʦʭʫʥ ʉ. ɺ. ʆʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʽ ʰʣʷʭʠ ʚ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ʚ ʢʫʨʩʽ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʢʠ (ʨʦʟʜʽʣ 

çʄʝʭʘʥʽʢʘè). ʋʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. 2014. 

ɺʠʧ. 20. ʉ. 205ï209. 

2. ʌʝʜʯʠʰʠʥ ʆ. ʄ., ʄʦʭʫʥ ʉ. ɺ. ʄʝʪʦʜʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʬʽʟʠʢʠ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: 

ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠ: ʤʘʪʝʨʽʘʣʠ ɯV ʤʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʽʥʪʝʨʥʝʪ-ʢʦʥʬ., ʤ. ʊʝʨʥʦʧʽʣʴ, 8ï9 

ʣʠʩʪ. 2018 ʨ. ʉ. 250ï253. 
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ʄʆɼɽʃʖɺɸʅʅʗ ɻʆʊɽʃʔʅʆɰ ʇʆʉʃʋɻʀ çɽʂʉʂʋʈʉɯʁʅɽ 

ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ʋ ʉʋʏɸʉʅʆʄʋ ɻʆʊɽʃʔʅʆ-ʈɽʉʊʆʈɸʅʅʆʄʋ 

ʂʆʄʇʃɽʂʉɯè 

ʉʝʨʴʦʛʽʥʘ ɯʨʠʥʘ ʖʨʽʾʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ, 

ʂʨʠʚʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

irinaseryogina73@gmail.com 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʙʫʜʦʚʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʱʦ ʜʽʡʩʥʦ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ̔ ʟʘʢʨʽʧʣʝʥʥʶ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ ʪʘ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʽʚ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʫ ʩʬʝʨʽ ʛʦʩʪʠʥʥʦʩʪʽ. ʊʘʢ, ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʇʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ (ʩʬʝʨʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ)è ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ 

ʛʦʪʝʣʴʥʠʭ ʧʦʩʣʫʛ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʪʘʢʠʭ ʜʠʩʮʠʧʣʽʥ: çʆʨʛʘʥʽʟʘʮʽʷ ʛʦʪʝʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘè, çɺʠʨʦʙʥʠʯʝ ʥʘʚʯʘʥʥʷ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʦʾ ʩʧʨʘʚʠè, çʉʝʨʚʽʩ ʫ 

ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʦʤʫ ʙʽʟʥʝʩʽè, çɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘʢʣʘʜʽʚ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘè ʪʦʱʦ. 

ʇʠʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʛʦʪʝʣʴʥʠʭ ʧʦʩʣʫʛ ʥʘ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʥʷʪʪʷʭ ʫ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʠʱʦʾ ʰʢʦʣʠ ʚʠʩʚʽʪʣʠʣʠ ʫ ʩʚʦʾʭ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʜʦʩʣʽʜʥʠʢʠ ʄ. ɻ. ɹʦʡʢʦ, ʆ. ʄ. ɻʦʣʦʚʢʦ, ʍ. ʁ. ʈʦʛʣʻʚ ʪʘ ʽʥ. 

ʄʝʪʦʶ ʪʝʟ ʻ ʨʦʟʛʣʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʛʦʪʝʣʴʥʦʾ 

ʧʦʩʣʫʛʠ çɽʢʩʢʫʨʩʽʡʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫ ʩʫʯʘʩʥʦʤʫ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽè ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʫ ʂʨʠʚʦʨʽʟʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ. 

ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ, ʮʽʢʘʚʽʩʪʴ ʛʦʩʪʝʡ ʛʦʪʝʣʶ ʜʦ ʝʢʩʢʫʨʩʽʡʥʠʭ 

ʧʨʦʛʨʘʤ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʘʩʴ ʽ ʚʦʥʠ ʩʪʘʶʪʴ ʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʤʠ. ʇʦʨʷʜ ʽʟ ʪʠʤ, 

ʟʨʦʩʪʘʶʪʴ ʽ ʚʠʤʦʛʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʠʭ ʟʘʭʦʜʽʚ, ʘʜʞʝ ʛʦʩʪʽ, ʷʢʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʤʘʥʜʨʫʚʘʪʠ ʧʦ ʋʢʨʘʾʥʽ ʪʘ ʟʘ ʢʦʨʜʦʥʦʤ, ʩʪʘʶʪʴ ʙʽʣʴʰ ʚʠʙʘʛʣʠʚʠʤʠ. ɼʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʩʚʦʻʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʥʷ ʛʦʩʪʝʡ ʛʦʪʝʣʽ 

ʤʘʶʪʴ ʧʦʩʪʽʡʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʨʦʟʰʠʨʝʥʥʷʤ ʧʝʨʝʣʽʢʫ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ ʽ 

ʦʨʛʘʥʽʟʘʮʽʷ ʝʢʩʢʫʨʩʽʡʥʠʭ ʧʨʦʛʨʘʤ ʤʦʞʝ ʩʪʘʪʠ ʦʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ, ʷʢʠʡ ʧʽʜʚʠʱʠʪʴ 

ʮʽʢʘʚʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʟʘʢʣʘʜʽʚ ʽʥʜʫʩʪʨʽʾ ʛʦʩʪʠʥʥʦʩʪʽ. ʇʨʦʪʝ, ʮʷ ʧʦʩʣʫʛʘ ʤʘʻ 

ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʽ ʙʫʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ, ʱʦ ʚʠʢʣʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʝʢʩʢʫʨʩʽʡʥʠʭ ʧʦʩʣʫʛ. 

ɯʥʥʦʚʘʮʽʾ ʚ ʝʢʩʢʫʨʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʦʚʽ ʟʘ ʪʝʤʘʪʠʢʦʶ ʽ ʬʦʨʤʦʶ 

ʝʢʩʢʫʨʩʽʾ, ʟʦʢʨʝʤʘ, ʘʥʽʤʘʮʽʡʥʽ ʧʨʦʛʨʘʤʠ, ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʝʢʩʢʫʨʩʽʡʥʽ ʤʘʨʰʨʫʪʠ, ʥʦʚʽ 

ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʨʦʙʢʠ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʢʩʢʫʨʩʽʡ, ʥʦʚʽ ʤʝʪʦʜʠʯʥʽ ʧʨʠʡʦʤʠ ʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʢʩʢʫʨʩʦʚʦʜʘʤʠ. ɯʥʥʦʚʘʮʽʡʥʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ 

ʫʜʦʩʢʦʥʘʣʝʥʽ ʢʣʘʩʠʯʥʽ, ʪʘʢ ʽ ʥʦʚʽ ʝʢʩʢʫʨʩʽʾ ʽ ʧʦʩʣʫʛʠ, ʱʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʫ 

ʧʨʘʢʪʠʢʫ. ɽʢʩʢʫʨʩʽʡʥʠʡ ʧʨʦʜʫʢʪ (ʝʢʩʢʫʨʩʽʶ, ʝʢʩʢʫʨʩʽʡʥʠʡ ʪʫʨ) ʤʦʞʥʘ ʥʘʟʚʘʪʠ 

ʽʥʥʦʚʘʮʽʡʥʠʤ ʟʘ ʫʤʦʚʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʥʦʚʠʭ 

ʧʨʠʡʦʤʽʚ ʽ ʤʝʪʦʜʽʚ ʩʪʚʦʨʝʥʥʷ ʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ. ʋ ʨʦʟʨʦʙʮʽ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʝʢʩʢʫʨʩʽʡʥʦʛʦ ʧʨʦʜʫʢʪʫ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʫʯʘʩʪʴ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʝ ʢʦʣʦ ʦʩʽʙ: 
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ʤʘʨʢʝʪʦʣʦʛʠ, ʩʧʝʮʽʘʣʽʩʪʠ ʟ ʨʝʢʣʘʤʠ, ʧʨʦʬʝʩʽʡʥʽ ʝʢʩʢʫʨʩʦʚʦʜʠ, ʩʧʝʮʽʘʣʽʩʪʠ ʚʽʜ 

ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ ʽ ʢʫʣʴʪʫʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [3]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʽ ʚʽʨʪʫʘʣʴʥʽ 

ʝʢʩʢʫʨʩʽʾ ʨʽʟʥʦʾ ʪʝʤʘʪʠʢʠ, ʝʢʩʪʨʝʤʘʣʴʥʽ ʪʫʨʠ, ʢʚʝʩʪʪʫʨʠ, ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʧʨʦʛʨʘʤʠ 

ʪʘ ʽʥʰʽ ʥʦʚʽ ʬʦʨʤʠ ʝʢʩʢʫʨʩʽʡʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʉʧʝʮʽʘʣʽʩʪʠ ʪʫʨʠʩʪʠʯʥʦʛʦ ʙʽʟʥʝʩʫ 

ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʦʟʥʘʢ ʽʥʥʦʚʘʮʽʡ ʫ ʪʫʨʠʩʪʠʯʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ: 

- ʧʦʭʦʜʞʝʥʥʷ ʽʜʝʾ (ʧʦʧʠʪ ʧʦʪʝʥʮʽʡʥʠʭ ʪʫʨʠʩʪʽʚ, ʥʦʚʽ ʥʘʫʢʦʚʽ ʽ ʪʝʭʥʽʯʥʽ 

ʚʽʜʢʨʠʪʪʷ); 

- ʬʦʨʤʘ ʽʥʥʦʚʘʮʽʾ (ʪʫʨʠʩʪʩʴʢʠʡ ʧʨʦʜʫʢʪ, ʪʫʨʠʩʪʩʴʢʽ ʧʦʩʣʫʛʠ, ʟʤʽʥʠ ʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʛʦʩʪʠʥʥʦʩʪʽ); 

- ʤʘʩʰʪʘʙ ʧʦʰʠʨʝʥʥʷ (ʦʙʣʘʩʪʴ, ʨʝʛʽʦʥ, ʢʨʘʾʥʘ, ʢʦʥʪʠʥʝʥʪ, ʩʚʽʪʦʚʘ ʩʠʩʪʝʤʘ); 

- ʢʘʧʽʪʘʣʦʻʤʥʽʩʪʴ (ʚʝʣʠʢʘ, ʩʝʨʝʜʥʷ, ʥʝʟʥʘʯʥʘ). ɯʥʥʦʚʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʫ 

ʪʫʨʠʟʤʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʝ ʣʠʰʝ ʥʘ ʨʠʥʢʫ 

ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ, ʘʣʝ ʽ ʚ ʽʥʰʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʤʘʻ ʙʫʪʠ ʚʠʨʽʰʝʥʝ ʜʣʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʝʢʩʢʫʨʩʽʡʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʠ ʛʦʪʝʣʽ ï ʮʝ ʩʪʚʦʨʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʾ ʩʣʫʞʙʠ, ʷʢʘ ʙʫʜʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʡʤʘʪʠʩʴ ʪʘʢʠʤ ʥʘʧʨʷʤʢʦʤ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʊʦʤʫ ʧʨʠ ʟʘʩʦʙʽ ʨʦʟʤʽʱʝʥʥʷ ʤʘʻ ʙʫʪʠ ʩʪʚʦʨʝʥʘ 

ʘʥʽʤʘʮʽʡʥʘ ʩʣʫʞʙʘ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʤʦʞʝ ʫʚʽʡʪʠ ʷʢ ʧʝʨʩʦʥʘʣ, ʱʦ ʧʨʘʮʶʻ ʚ ʽʥʰʠʭ 

ʧʽʜʨʦʟʜʽʣʘʭ, ʪʘʢ ̔ ʜʦʜʘʪʢʦʚʦ ʥʘʡʤʘʥʽ ʨʦʙʽʪʥʠʢʠ.  

ɼʦ ʨʦʟʨʦʙʢʠ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʩʢʫʨʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʘʣʫʯʝʥʽ ʷʢ ʧʝʨʩʦʥʘʣ ʛʦʪʝʣʶ, ʪʘʢ ʽ ʡʦʛʦ ʧʘʨʪʥʝʨʠ ï ʪʫʨʠʩʪʠʯʥʽ ʬʽʨʤʠ ʡ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʤʫʟʝʾʚ, ʪʝʘʪʨʽʚ, ʘʢʪʦʨʠ, ʷʢʽ ʙʫʜʫʪʴ ʟʘʣʫʯʝʥʽ ʜʦ ʢʦʩʪʶʤʦʚʘʥʠʭ 

ʝʢʩʢʫʨʩʽʡ.  

ʇʣʘʥ ʧʽʜʛʦʪʦʚʢʠ ʽʥʥʦʚʘʮʽʡʥʠʭ ʝʢʩʢʫʨʩʽʡʥʠʭ ʧʨʦʛʨʘʤ ʜʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠ 

ʟʘʢʣʘʜʘʭ ʛʦʪʝʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʘʻ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʽ ʩʢʣʘʜʦʚʽ: 

1. ʆʨʛʘʥʽʟʘʮʽʷ ʢʨʫʛʣʦʛʦ ʩʪʦʣʫ ʟʘ ʫʯʘʩʪʶ ʚʩʽʭ ʧʘʨʪʥʝʨʽʚ ï ʪʫʨʬʽʨʤʠ, ʱʦ 

ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʝʢʩʢʫʨʩʽʾ, ʢʣʫʙʫ ʽʩʪʦʨʠʯʥʦʾ ʨʝʩʪʘʚʨʘʮʽʾ, ʱʦ ʚʠʩʪʫʧʘʻ ʛʦʣʦʚʥʠʤ 

ʚʠʢʦʥʘʚʮʝʤ, ʝʢʩʢʫʨʩʦʚʦʜʽʚ, ʧʨʝʜʩʪʘʚʥʠʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʟʘʡʤʘʻʪʴʩʷ ʢʦʩʪʶʤʘʤʠ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ ʢʦʥʮʝʧʮʽʾ 

(ʽʜʝʾ) ʤʘʡʙʫʪʥʴʦʾ ʝʢʩʢʫʨʩʽʾ. 

2. ʌʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʦʾ ʛʨʫʧʠ ʽʟ ʩʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʽ ʨʦʟʧʦʜʽʣ 

ʬʫʥʢʮʽʡ ʤʽʞ ʾʾ ʫʯʘʩʥʠʢʘʤʠ. 

3. ʉʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ ʽ ʩʮʝʥʘʨʽʶ ʝʢʩʢʫʨʩʽʾ ʧʦ ʦʩʥʦʚʥʠʭ ʝʪʘʧʘʭ (ʚ ʽʜʝʘʣʽ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʩʮʝʥʘʨʽʶ, ʱʦ ʧʽʜʭʦʜʠʪʴ ʜʦ ʛʨʫʧ ʨʽʟʥʦʛʦ 

ʩʢʣʘʜʫ). 

4. ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʢʦʣʘ ʢʣʽʻʥʪʽʚ (ʰʢʦʣʷʨʽ, ʫʯʥʽ ʢʦʣʝʜʞʽʚ, ʚʫʟʽʚ, 

ʜʦʨʦʩʣʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʛʨʫʧʠ, ʨʦʜʠʥʥʽ ʛʨʫʧʠ, ʽʥʦʟʝʤʥʽ ʪʫʨʠʩʪʠ). 

5. ʉʢʣʘʜʝʥʥʷ ʙʽʟʥʝʩ-ʧʣʘʥʫ. 

6. ʇʽʜʛʦʪʦʚʢʘ ʪʝʘʪʨʘʣʴʥʦʾ ʧʦʩʪʘʥʦʚʢʠ (ʩʮʝʥʘʨʽʡ, ʨʝʞʠʩʫʨʘ, ʘʢʪʦʨ-ʚʠʢʦʥʘʚʮʽ, 

ʢʦʩʪʶʤʠ, ʨʝʢʚʽʟʠʪ, ʜʝʢʦʨʘʮʽʾ, ʨʦʙʦʯʽ ʧʝʨʝʛʣʷʜʠ ʽ ʟʘʭʠʩʪ ʪʝʘʪʨʘʣʽʟʦʚʘʥʦʾ ʧʨʦʛʨʘʤʠ 

ʧʝʨʝʜ ʢʦʤʽʩʽʻʶ ʟ ʯʣʝʥʽʚ ʪʚʦʨʯʦʾ ʛʨʫʧʠ). 
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7. ʈʝʢʣʘʤʘ (ʙʨʦʰʫʨʠ, ʨʝʢʣʘʤʥʽ ʙʫʢʣʝʪʠ, ʢʘʣʝʥʜʘʨʽ, ʪʝʢʩʪ ʜʣʷ ʩʘʡʪʫ ʚ 

ʥ̔ʪʝʨʥʝʪʽ). 

8. ʉʢʣʘʜʝʥʥʷ ʜʦʛʦʚʦʨʫ ʥʘ ʧʦʩʣʫʛʠ ʟ ʪʨʘʥʩʧʦʨʪʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ. 

9. ʇʨʦʚʝʜʝʥʥʷ ʧʨʦʙʥʦʾ ʝʢʩʢʫʨʩʽʾ ʪʘ ʧʨʝʟʝʥʪʘʮʽʷ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʥʘ ʨʠʥʢʫ 

ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦʟʚʽʣʣʷ ʫ ʛʦʪʝʣʴʥʦ-

ʪʫʨʠʩʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʪʘʢʽ: ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ, 

ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʭʦʜʽʚ, ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ ʟʘʭʦʜʽʚ ʪʘ ʾʭ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʩʚʦʙʦʜʘ ʚʠʙʦʨʫ ʪʘ ʜʦʙʨʦʚʽʣʴʥʽʩʪʴ ʫʯʘʩʪʽ, ʪʝʘʪʨʘʣʽʟʘʮʽʷ, ʩʠʥʪʝʟ 

ʫʩʽʭ ʚʠʜʽʚ ʤʠʩʪʝʮʪʚ. 

ʉʪʫʜʝʥʪʠ ʥʘ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʥʷʪʪʽ ʚʽʜʧʨʘʮʴʦʚʫʶʪʴ ʫʩʽ ʝʪʘʧʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʦʩʣʫʛʠ çɽʢʩʢʫʨʩʽʡʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫ ʩʫʯʘʩʥʦʤʫ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽè, ʧʨʝʟʝʥʪʫʶʪʴ ʪʘ ʟʘʭʠʱʘʶʪʴ ʢʦʥʢʨʝʪʥʽ ʤʦʜʝʣʽ, ʪʝʤʘʪʠʯʥʽ ʝʢʩʢʫʨʩʽʡʥʽ 

ʧʨʦʛʨʘʤʠ, ʩʮʝʥʘʨʽʾ, ʤʦʜʝʣʶʶʪʴ ʧʝʚʥʽ ʤʦʞʣʠʚʽ ʩʠʪʫʘʮʽʾ ʪʘ ʧʨʦʧʦʥʫʶʪʴ ʚʣʘʩʥʽ ʽʜʝʾ, 

ʢʦʥʢʨʝʪʥʽ ʪʝʤʠ ʝʢʩʢʫʨʩʽʡ ʜʣʷ ʜʽʪʝʡ, ʧʽʜʣʽʪʢʽʚ, ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʪʘ ʛʦʩʪʝʡ ʨʽʟʥʦʛʦ 

ʚʽʢʫ. ʅʘʧʨʠʢʽʥʮʽ ʟʘʥʷʪʪʷ ʧʽʜʙʠʚʘʶʪʴʩʷ ʧʽʜʩʫʤʢʠ, ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʩʫʧʝʨʝʯʣʠʚʽ 

ʩʠʪʫʘʮʽʾ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʛʦʪʝʣʴʥʦʾ ʧʦʩʣʫʛʠ ʪʘ ʚʠʭʽʜ ʽʟ ʥʠʭ, ʩʪʫʜʝʥʪʠ ʨʘʟʦʤ ʟ 

ʚʠʢʣʘʜʘʯʝʤ ʟʜʽʡʩʥʶʶʪʴ ʩʘʤʦ- ʪʘ ʚʟʘʻʤʦʦʮʽʥʶʚʘʥʥʷ. 

ʄʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ 

ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʛʦʪʝʣʴʥʠʭ ʧʦʩʣʫʛ, ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ; ʩʧʨʠʷʶʪʴ 

ʨʦʟʚʠʪʢʫ ʚʤʽʥʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʥʦʚʽʡ ʩʠʪʫʘʮʽʾ, ʟʥʘʭʦʜʠʪʠ ʩʚʦʾ ʧʽʜʭʦʜʠ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʜʽʣʦʚʽ ʢʦʥʪʘʢʪʠ ʟ ʢʦʣʝʢʪʠʚʦʤ; ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʽʚ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʰʦʾ ʨʦʙʦʪʠ ʧʽʜʪʚʝʨʜʠʚ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʛʦʪʝʣʴʥʠʭ ʧʦʩʣʫʛ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʟ ʜʠʩʮʠʧʣʽʥ: çʆʨʛʘʥʽʟʘʮʽʷ 

ʛʦʪʝʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè, çɺʠʨʦʙʥʠʯʝ ʥʘʚʯʘʥʥʷ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʦʾ ʩʧʨʘʚʠè, 

çʉʝʨʚʽʩ ʫ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʦʤʫ ʙʽʟʥʝʩʽè, çɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘʢʣʘʜʽʚ ʛʦʪʝʣʴʥʦ-

ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʜʦʰʢʽʣʴʥʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ʇʝʨʩʧʝʢʪʠʚʦʶ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʙʘʯʘʻʤʦ ʫ ʨʦʟʨʦʙʮʽ ʨʦʟʚʠʚʘʣʴʥʠʭ 

ʪʨʝʥʽʥʛʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʦʢʨʝʤʠʭ ʜʠʩʮʠʧʣʽʥ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʇʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ 

(ʩʬʝʨʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ)è ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʜʦʰʢʽʣʴʥʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 
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ɺʧʨʦʚʘʜʞʝʥʥʷ ʦʥʣʘʡʥ/ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʧʦʥʫʢʘʶʪʴ ʟʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʝʡʪʠ ʥʘ 

ʥʦʚʠʡ ʷʢʽʩʥʠʡ ʨʽʚʝʥʴ ʥʘʜʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ. ɺʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʫ ʤʝʪʦʜʘʭ ʽ 

ʪʝʭʥʦʣʦʛʽʷʭ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʱʦʜʦ ʨʦʣʽ ʡ ʤʽʩʮʷ ʚʠʢʣʘʜʘʯʽʚ [4]. ɿ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʚʠʢʣʘʜʘʥʥʷ, ʪʨʘʥʩʣʶʚʘʥʥʷ, ʧʝʨʝʜʘʯʽ ʡ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʬʫʥʢʮʽʾ ʥʘʫʢʦʚʦʛʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʽ ʬʦʢʫʩʫʶʪʴʩʷ ʫ ʧʣʦʱʠʥʘʭ ʩʪʚʦʨʝʥʥʷ 

ʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʢʝʨʫʚʘʥʥʷ ʥʠʤ ʟ ʰʠʨʦʢʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʤʦʚʘʭ ʦʯʥʦʾ, ʦʯʥʦ-ʟʘʦʯʥʦʾ, ʜʫʘʣʴʥʦʾ ʽ 

ʟʤʽʰʘʥʦʾ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʪʘ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʩʪʫʜʝʥʪʽʚ; ʩʘʤʦʦʩʚʽʪʠ, ʧʨʦʭʦʜʞʝʥʥʷ 

ʩʪʘʞʫʚʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʫʯʘʩʪʽ ʫ ʛʨʘʥʪʦʚʠʭ ʧʨʦʛʨʘʤʘʭ ʪʘ ʽʥʰʠʭ 

ʧʨʦʻʢʪʘʭ ʪʦʱʦ [5]. 

ʇʨʦʙʣʝʤʘʤ ʘʜʘʧʪʘʮʽʾ ʚ ʦʩʚʽʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʦʬʝʩʽʡʥʽʡ, ʧʨʠʩʚʷʯʝʥʘ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʧʝʜʘʛʦʛʽʚ (ɺ. ɹʦʥʜʘʨ, ʊ. ʆʧʘʣʶʢ) ʽ ʧʩʠʭʦʣʦʛʽʚ 

(ɸ. ɹʨʫʰʣʠʥʩʴʢʠʡ, ʃ. ɺʠʛʦʪʩʴʢʠʡ, ɻ. ʂʦʩʪʶʢ, ʉ. ʄʘʢʩʠʤʝʥʢʦ, ʉ. ʌʨʘʥʯʫʢ 

ʚʠʩʚʽʪʣʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʡ ʧʨʘʢʪʠʯʥʽ ʧʠʪʘʥʥʷ ʟʤʽʩʪʫ ʡ ʩʧʦʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ 

ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʟ 

ʧʦʟʠʮʽʡ ʩʫʯʘʩʥʦʾ ʬʘʭʦʚʦȤʦʩʦʙʠʩʪʽʩʥʦʾ ʧʘʨʘʜʠʛʤʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ [1]. 

ɿ ʘʥʘʣʽʟʫ ʨʦʙʽʪ ʚʠʧʣʠʚʘʻ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʫ 

ʘʜʘʧʪʘʮʽʾ ʻ ʛʥʫʯʢʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʡ ʦʨʽʻʥʪʘʮʽʷ ʥʘ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ɿ ʨʦʟʚʠʪʢʦʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʝʬʝʢʪʠʚʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʘʧʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʽʥʬʦʨʤʘʪʠʮʽ 

ʪʘ ʤʘʪʝʤʘʪʠʮʽ: ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʤʧʫ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʨʽʚʥʷ 

ʥʘʚʯʝʥʦʩʪʽ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. ɺʝʨʠʬʽʢʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʣʘʜʘʯʫ ʟʜʽʡʩʥʠʪʠ ʘʥʘʣʽʟ ʩʠʪʫʘʮʽʾ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʽʥʠʪʠ ʢʨʠʪʝʨʽʾ, ʤʝʪʦʜʠ, 

ʪʝʭʥʦʣʦʛʽʾ ʡ ʘʣʛʦʨʠʪʤʠ ʥʘʚʯʘʥʥʷ. ʅʠʥʽ ʘʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ï ʩʫʯʘʩʥʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʚʝʨʩʽʷ ʨʝʘʣʽʟʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɿʦʢʨʝʤʘ, ʘʜʘʧʪʘʮʽʷ 

ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʧʦʯʘʪʢʦʚʦʛʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʧʨʦʮʝʩʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʦʮʽʥʢʫ ʢʨʠʪʝʨʽʾʚ ʫʩʧʽʰʥʦʩʪʽ 

ʜʣʷ ʧʝʨʝʭʦʜʫ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʚʝʥʴ ʥʘʚʯʘʥʥʷ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʘʜʘʧʪʠʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʽ / ʘʙʦ 
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ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʟʦʢʨʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ ʚʠʩʪʫʧʘʶʪʴ ʝʣʝʤʝʥʪʘʤʠ ʘʜʘʧʪʘʮʽʾ ʡ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʘʜʘʧʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ 

ʙʫʜʫʚʘʪʠ ʦʩʚʽʪʥʶ ʩʪʨʘʪʝʛʽʶ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ. 

ɿʘʟʚʠʯʘʡ ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʘʜʘʧʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ, ʘʜʘʧʪʠʚʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʢʫʨʩʫ, ʘʜʘʧʪʠʚʥʠʡ ʢʦʥʪʝʥʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʜʘʧʪʠʚʥʫ ʧʽʜʪʨʠʤʢʫ ʩʧʽʚʧʨʘʮʽ. 

ɺʠʪʦʢʠ ʪʝʭʥʦʣʦʛʽʡ ʘʜʘʧʪʘʮʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʠʭ ʘʜʘʧʪʠʚʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʚʠʭʦʜʷʪʴ ʟʽ ʩʬʝʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ (ʘʜʘʧʪʠʚʥʝ 

ʧʣʘʥʫʚʘʥʥʷ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʧʽʜʪʨʠʤʢʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ, ʧʽʜʪʨʠʤʢʘ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘ ʛʦʪʦʚʠʭ ʧʨʠʢʣʘʜʘʭ ʽ ʧʽʜʪʨʠʤʢʘ ʩʧʽʣʴʥʦʾ 

ʨʦʙʦʪʠ) ʘʙʦ ʟʽ ʩʬʝʨʠ ʘʜʘʧʪʠʚʥʠʭ ʛʽʧʝʨʤʝʜʽʘʩʠʩʪʝʤ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʴʦʤ 

ʢʨʠʪʝʨʽʷʤ: ʛʽʧʝʨʤʝʜʽʘʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʛʽʧʝʨʪʝʢʩʪʦʚʦʶ ʘʙʦ ʛʽʧʝʨʤʝʜʽʡʥʦʶ, 

ʤʘʪʠ ʤʦʜʝʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ʡ ʘʜʘʧʪʫʚʘʪʠ ʩʚʽʡ ʛʽʧʝʨʤʝʜʽʘʧʨʦʩʪʽʨ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʶ 

ʤʦʜʝʣʴ. 

ʆʩʥʦʚʥʠʤʠ ʜʠʜʘʢʪʠʯʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʩʫʯʘʩʥʽʡ 

ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʻ ʧʨʠʥʮʠʧʠ: ʘʢʪʠʚʥʦʩʪʽ ï ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʜʽʷʣʴʥʽʩʪʴ 

ʩʪʫʜʝʥʪʽʚ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʜʘʧʪʠʚʥʽʡ ʪʝʭʥʦʣʦʛʽʾ, ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʥʝ 

ʪʽʣʴʢʠ ʫʤʽʥʴ ʨʦʟʚô̫ ʟʫʚʘʪʠ ʟʘʜʘʯʽ ʟʘ ʟʘʜʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʘ ʡ ʩʘʤʦʩʪʽʡʥʦ ʙʫʜʫʚʘʪʠ 

ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ; ʩʘʤʦʩʪʽʡʥʦʩʪʽ ï ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʪʦʤʫ, 

ʱʦ ʚ ʫʯʥʽʚ ʬʦʨʤʫʻʪʴʩʷ ʚʤʽʥʥʷ ʩʘʤʦʩʪʽʡʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʥʦʚʠʭ ʨʦʟʜʽʣʘʭ ʽ ʪʝʤʘʭ, 

ʩʘʤʦʩʪʽʡʥʦ ʤʠʩʣʠʪʠ ʽ ʟʥʘʭʦʜʠʪʠ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʦʚʠʭ ʟʘʚʜʘʥʴ; 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ï ʧʝʨʝʜʙʘʯʘʻ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʽ ʩʧʦʩʦʙʠ ʚʟʘʻʤʦʜʽʾ ʩʪʫʜʝʥʪʘ ʡ 

ʚʠʢʣʘʜʘʯʘ, ʱʦ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ; ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ ʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ï ʧʝʨʝʜʙʘʯʘʻ ʣʦʛʽʯʥʝ, 

ʧʦʩʣʽʜʦʚʥʝ ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʽ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʷʢ ʟ ʢʦʞʥʦʾ ʪʝʤʠ, 

ʪʘʢ ʽ ʣʦʛʽʯʥʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ ʨʽʟʥʠʤʠ ʪʝʤʘʤʠ [7]. 

ʇʨʠʥʮʠʧ ʘʜʘʧʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʚ ʽʥʬʦʨʤʘʪʠʮʽ ʪʘ ʤʘʪʝʤʘʪʠʮʽ ʩʧʨʷʤʦʚʘʥʠʡ 

ʥʘ ʧʦʙʫʜʦʚʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʥʘʮʽʣʝʥʠʡ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʽ 

ʢʦʨʠʛʫʚʘʥʥʷ ʩʪʝʨʝʦʪʠʧʫ ʜʽʡ ʦʩʦʙʠʩʪʦʩʪʽ, ʾʾ ʤʠʩʣʝʥʥʷ ʽ ʤʝʭʘʥʽʟʤʠ ʨʝʘʣʽʟʘʮʽʾ [3]. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʥʘʚʯʘʣʴʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ 

ʤʘʪʝʤʘʪʠʢʠ ʧʦʚʠʥʥʘ: ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ; 

ʧʦʻʜʥʫʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʱʦʜʦ ʩʧʨʠʡʥʷʪʪʷ ʤʘʪʝʨʽʘʣʫ 

(ʚʽʟʫʘʣ, ʘʫʜʽʘʣ ʘʙʦ ʢʽʥʝʩʪʝʪʠʢ); ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʘ ʧʽʜ ʨʽʟʥʽ ʬʦʨʤʠ ʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ [2; 6]. 

ɺʢʣʶʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʘʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʪʘʢʠʤʠ ʤʦʜʝʣʷʤʠ:  

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʘ ʤʦʜʝʣʴ ʥʘʮʽʣʝʥʘ ʥʘ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ, 

ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʩʘʤʦʧʽʟʥʘʥʥʷ. 

ʂʦʥʪʨʦʣʴʥʦ-ʢʦʨʠʛʫʶʯʘ ʽ ʜʽʘʛʥʦʩʪʠʯʥʘ ʤʦʜʝʣʴ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ, ʝʢʩʧʝʨʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʜʽʘʣʦʛʦʚʝ ʚʠʨʽʰʝʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ; 
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ɼʦʩʣʽʜʥʠʮʴʢʘ ʤʦʜʝʣʴ ʧʦʚô̫ ʟʘʥʘ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʜʽʙʥʦʩʪʝʡ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʽ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʥʘʙʫʪʪʷ ʜʦʩʚʽʜʫ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʦʤʫʥʽʢʘʪʠʚʥʘ ʤʦʜʝʣʴ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʙʦʨʫ ʨʝʞʠʤʽʚ 

ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʚʟʘʻʤʦʜʽʾ [3; 7]. 

ʆʪʞʝ, ʩʠʩʪʝʤʘ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʫ ʘʜʘʧʪʘʮʽʶ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʫʧʦʜʦʙʘʥʴ ʩʪʫʜʝʥʪʘ, ʩʧʨʠʷʻ ʘʢʪʠʚʽʟʘʮʽʾ ʾʭʥʴʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʯʘʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʢʦʨʠʛʫʚʘʪʠ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɸʜʘʧʪʠʚʥʘ ʩʠʩʪʝʤʘ 

ʥʘʚʯʘʥʥʷ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʚʩʽʭ ʩʪʫʜʝʥʪʽʚ ʫ 

ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʚʣʘʩʥʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʨʦʟʚʠʪʢʫ 

ʾʭʥʴʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʨʘʤʢʘʭ 

ʦʜʥʦʛʦ ʟʘʥʷʪʪʷ, ʦʜʥʽʻʾ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ ʪʘ ʚʩʴʦʛʦ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ. 
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ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʫʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʮʽ ʫ ʟʚô̫ ʟʢʫ ʟ ʧʦʩʪʫʧʦʚʠʤ ʚʭʦʜʞʝʥʥʷʤ 

ʋʢʨʘʾʥʠ ʜʦ ʻʚʨʦʧʨʦʩʪʦʨʫ ʥʘʤʘʛʘʶʪʴʩʷ ʞʚʘʚʦ ʟʘʮʽʢʘʚʠʪʠ ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʚʩʝ 

ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʧʨʦʻʢʪʽʚ. ʅʘʫʢʦʚʮʽ ʥʘʤʘʛʘʶʪʴʩʷ ʜʦʩʪʦʡʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʩʚʦʶ ʢʨʘʾʥʫ 

ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʘʨʝʥʽ, ʜʦʚʝʩʪʠ ʜʦ ʫʩʧʽʰʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟʚô̫ ʟʢʠ ʪʘ 

ʦʧʘʥʫʚʘʪʠ ʽʩʪʠʥʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʚʽʪ, ʧʽʜʣʘʰʪʦʚʫʶʪʴ ʟʜʦʙʫʪʢʠ ʜʦ ʨʝʘʣʽʡ ʩʫʯʘʩʥʦʾ 

ʦʩʚʽʪʠ.  

ʊʦʤʫ ʟʛʽʜʥʦ ʟ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʽʜ 23.06.2013  ̄344/2013 çʇʨʦ 

ʅʘʮʽʦʥʘʣʴʥʫ ʇʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ: ʪʝʦʨʽʷ, ʽʩʪʦʨʽʷ, ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, 2017,  ̄7 

(71)190 ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʝʨʽʦʜ ʜʦ 2021 ʨʦʢʫè ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʷʢʽʩʥʦʾ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʝʢʦʥʦʤʽʢʠ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ 

ʟʛʽʜʥʦ ʟ ʾʾ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ, ʧʦʪʨʝʙʘʤʠ ʥʘ ʦʩʥʦʚʽ ʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʷ [3].  

ʄʝʪʦʜ ʧʨʦʻʢʪʽʚ ï ʮʝ ʦʩʚʽʪʥʷ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʜʦʙʫʪʪʷ 

ʩʪʫʜʝʥʪʘʤʠ ʟʥʘʥʴ ʫ ʪʽʩʥʦʤʫ ʟʚô̫ ʟʢʫ ʟ ʨʝʘʣʴʥʦʶ ʞʠʪʪʻʚʦʶ ʧʨʘʢʪʠʢʦʶ. ʇʽʜ ʯʘʩ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʬʦʨʤʫʶʪʴʩʷ ʫʤʽʥʥʷ ʪʘ 

ʥʘʚʠʯʢʠ. ʄʝʪʦʜ ʧʨʦʻʢʪʽʚ ʥʝ ʻ ʥʦʚʠʤ ʫ ʩʫʯʘʩʥʽʡ ʧʝʜʘʛʦʛʽʮʽ, ʘʣʝ ʥʘʡʙʽʣʴʰ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ. ʉʧʦʯʘʪʢʫ ʡʦʛʦ ʥʘʟʠʚʘʣʠ çʤʝʪʦʜʦʤ ʧʨʦʙʣʝʤè ̔  ʨʦʟʚʠʚʘʚʩʷ ʚʽʥ ʫ 

ʤʝʞʘʭ ʛʫʤʘʥʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʫ ʫ ʬʽʣʦʩʦʬʽʾ ʪʘ ʦʩʚʽʪʽ, ʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʦʛʣʷʜʘʭ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʨʦʙʦʪʽ ɼʞ.ɼʴʶʾ [1, ʩ. 48]. ʅʠʥʽ ʚ ʋʢʨʘʾʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ. ɼʘʥʽ ʟʤʽʥʠ ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʫ 

ʩʚʽʪʦʚʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ. ʅʦʚʽʪʥʽʡ ʧʨʦʮʝʩ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʥʝʟʚʦʨʦʪʥʽ ʟʤʽʥʠ ʚ 

ʥʘʫʢʦʚʽʡ ʪʘ ʧʝʜʘʛʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʅʦʚʽʪʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʶʪʴ ʦʩʚʽʪʫ ʪʘ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ. ʆʩʥʦʚʥʘ 

ʾʭʥʷ ʤʝʪʘ ï ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ, ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʦʩʚʽʪʠ. 

ʆʩʥʦʚʥʠʡ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ ï ʮʝ ʨʦʟʚʠʪʦʢ, ʷʢʠʡ ʚʧʣʠʥʝ 

ʥʘ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʧʦʩʪʘʚʠʪʴ ʚ ʮʝʥʪʨʽ ʩʘʤʝ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ, ʡʦʛʦ ʚʠʙʽʨ, 

ʫʧʦʜʦʙʘʥʥʷ ʪʘ ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ. ɺʠʧʫʩʢʥʠʢ ʥʦʚʽʪʥʴʦʾ ʰʢʦʣʠ, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ, 

ʚʽʣʴʥʦ ʟʤʦʞʝ ʘʧʨʦʙʦʚʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʥʘ ʧʨʘʢʪʠʮʽ; ʽ ʥʝʟʤʽʥʥʦ ʤʘʻ 

ʚʦʣʦʜʽʪʠ ʪʘʢʠʤ ʧʝʨʝʜʦʚʠʤ ʜʦʩʚʽʜʦʤ: 

- ʩʘʤʦʩʪʽʡʥʦ ʟʜʦʙʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ, ʚʤʽʣʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʥʘ ʧʨʘʢʪʠʮʽ ʜʣʷ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʚʠʥʠʢʣʠʭ ʧʨʦʙʣʝʤ; 

-  ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ, ʫʤʽʪʠ ʧʨʠʡʤʘʪʠ ʟʚʘʞʝʥʝ ʨʽʰʝʥʥʷ, ʰʫʢʘʪʠ ʰʣʷʭʠ ʜʣʷ 

ʡʦʛʦ ʧʦʜʦʣʘʥʥʷ; 

-  ʚʤʽʪʠ ʢʦʤʧʝʪʝʥʪʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʥʦʚʽʪʥʴʦʶ ʽʥʬʦʨʤʘʮʽʻʶ; 
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-  ʙʫʪʠ ʝʢʩʪʨʘʚʝʨʪʦʤ ʪʘ ʢʦʤʫʥʽʢʘʙʝʣʴʥʠʤ ʫ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʛʨʫʧʘʭ. 

ɿʜʘʪʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʤʦʞʝ ʧʨʦʷʚʠʪʠʩʷ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʟʤʦʞʫʪʴ ʩʘʤʽ ʣʦʛʽʯʥʦ 

ʜʫʤʘʪʠ, ʘ ʪʘʢʦʞ ʥʘʜ ʨʽʚʥʝʤ ʢʫʣʴʪʫʨʠ ʤʦʚʣʝʥʥʷ, ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʘʩʪʴ 

ʧʦʰʪʦʚʭ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʩʝʨʝʜ ʚʠʩʦʢʦʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ. 

ɺʠʢʣʘʜʘʯ ʧʦʢʘʟʫʻ ʩʚʦʶ ʩʧʨʦʤʦʞʥʽʩʪʴ ʚ ʨʦʣʽ ʦʨʛʘʥʽʟʘʪʦʨʘ ʩʘʤʦʩʪʽʡʥʦʾ ʪʘ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʦʩʚʽʯʝʥʦʛʦ ʧʦʤʽʯʥʠʢʘ ʚ ʨʦʙʦʪʽ, ʪʘ ʷʢ 

ʢʦʥʩʫʣʴʪʘʥʪʘ. ʁʦʛʦ ʢʦʤʧʝʪʝʥʪʥʠʡ ʜʦʩʚʽʜ ʽ ʧʨʦʬʝʩʽʡʥʝ ʚʤʽʥʥʷ ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʥʝ 

ʣʠʰʝ ʥʘ ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ ʽ ʚʤʽʥʴ ʩʪʫʜʝʥʪʽʚ, ʘ ʡ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʆʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ, ʷʢ ʨʦʟʤʝʞʦʚʘʥʠʡ ʧʽʜʭʽʜ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʩʪʘʥʦʚʯʠʭ ʚʠʤʦʛ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ, ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ, ʟʜʽʙʥʦʩʪʝʡ ʪʘ 

ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ. ʉʘʤʝ ʧʨʦʻʢʪ ï ʮʝ ʚʠʜ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʘ, ʷʢʘ ʤʦʞʝ ʩʪʘʪʠ 

ʜʝʷʢʦʶ ʤʽʨʦʶ ʻ ʥʝʧʦʚʪʦʨʥʘ. ɼʫʞʝ ʚʘʞʣʠʚʦ ʜʣʷ ʚʠʢʣʘʜʘʯʘ ʟʫʤʽʪʠ ʥʘʣʘʛʦʜʠʪʠ 

ʩʧʽʚʧʨʘʮʶ ʟʽ ʩʪʫʜʝʥʪʘʤʠ, ʦʙô̒ ʜʥʘʪʠ ʩʪʫʜʝʥʪʽʚ ʜʣʷ ʩʧʽʣʴʥʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʾ ʩʧʽʚʧʨʘʮʽ, ʷʢ ʧʦʢʘʟʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʘʻ ʚʝʣʠʢʠʡ 

ʧʦʪʝʥʮʽʘʣ, ʫʯʘʩʥʠʢʠ ʜʽʘʣʦʛʫ ʱʦʨʘʟʫ ʥʘʣʘʛʦʜʞʫʶʪʴ ʩʪʦʩʫʥʢʠ, ʥʘʚʯʘʶʪʴʩʷ ʨʦʟʫʤʽʪʠ 

ʪʘ ʧʦʚʘʞʘʪʠ ʜʫʤʢʫ ʦʜʠʥ ʦʜʥʦʛʦ, ʥʘʚʯʘʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʽʜʝʾ 

ʩʚʦʾʭ ʢʦʣʝʛ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʜʫʤʢʘ ʬʘʭʽʚʮʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʟʘʣʫʯʘʪʠ 

ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʚʦʭ ʩʪʫʜʝʥʪʽʚ ï ʩʠʣʴʥʦʛʦ ʪʘ ʩʣʘʙʢʦʛʦ ʩʪʫʜʝʥʪʽʚ. ʊʘʢ 

ʩʪʚʦʨʶʻʪʴʩʷ ʥʝ ʢʦʥʢʫʨʝʥʮʽʷ, ʘ ʷʩʢʨʘʚʽʰʝ ʧʨʦʷʚʣʷʶʪʴʩʷ ʢʨʘʱʽ ʩʪʦʨʦʥʠ ʩʪʫʜʝʥʪʽʚ. 

ʈʦʙʦʪʘ ʥʘʜ ʧʨʦʻʢʪʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʝʪʘʧʥʦ. ʆʜʥʘʢ ʥʝ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ 

ʧʨʦʻʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ ʷʢ ʯʽʪʢʠʡ ʘʣʛʦʨʠʪʤ, ʦʩʢʽʣʴʢʠ ʮʝ ʧʨʦʮʝʩ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʡ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ [2, ʩ. 241ï251]. ʄʝʪʦʜ ʧʨʦʻʢʪʽʚ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʨʽʟʥʠʭ 

ʚʠʜʘʭ ʟʘʥʷʪʴ, ʮʝʡ ʤʝʪʦʜ ʤʦʞʥʘ ʧʝʨʝʪʚʦʨʠʪʠ ʚ ʜʠʩʢʫʩʽʡʥʠʡ, ʪʘʢʠʤ ʯʠʥʦʤ ʚʠʨʽʰʠʪʠ 

ʜʦʩʠʪʴ ʩʝʨʡʦʟʥʽ, ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʽ ʧʨʦʙʣʝʤʠ. ʁʦʛʦ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽ ʚ 

ʧʦʟʘʘʫʜʠʪʦʨʥʠʡ ʯʘʩ.  

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ ï ʮʝ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, 

ʷʢʝ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʧʦʰʫʢ ʢʨʘʱʠʭ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ. ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʫ ʧʨʦʻʢʪʽʚ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʘʜʘʯʫ ʩʭʠʣʷʪʠ ʩʪʫʜʝʥʪʽʚ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ 

ʨʦʙʦʪʠ, ʷʢʘ ʜʽʡʩʥʦ ʾʭ ʟʘʮʽʢʘʚʠʪʴ ʚ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʨʦʙʦʪʽ. 
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ʙʫʣʦ ʟʫʤʦʚʣʝʥʦ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ ʪʘ ʽʥʪʝʛʨʘʮʽʻʶ ʽʥʪʝʨʥʝʪʫ ʚ 

ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ. ɸ ʧʽʜ ʯʘʩ ʩʚʽʪʦʚʦʾ ʧʘʥʜʝʤʽʾ ʢʦʨʦʥʘʚʽʨʫʩʫ ʽʥʩʪʨʫʤʝʥʪʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘʙʫʣʠ ʧʽʢʫ ʩʚʦʻʾ ʧʦʧʫʣʷʨʥʦʩʪʽ, ʢʦʣʠ ʙʫʣʦ 

ʟʘʙʦʨʦʥʝʥʦ ʚʽʜʚʽʜʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ. ʅʝ ʤʝʥʰ ʟʘʪʨʝʙʫʚʘʥʠʤ ʜʠʩʪʘʥʮʽʡʥʝ 

ʥʘʚʯʘʥʥʷ ʻ ʽ ʫ ʜʘʥʠʡ ʯʘʩ, ʧʽʜ ʯʘʩ ʧʦʚʥʦʤʘʰʪʘʙʥʦʾ ʚʽʡʥʠ ʈʦʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ.  

ʅʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢ ʧʨʘʚʠʣʦ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʚʜʘʥʥʷʤʠ, ʚʧʨʘʚʘʤʠ ʽ 

ʦʧʠʪʫʚʘʥʥʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ çʨʦʟʙʘʚʣʷʪʠè ʤʦʥʦʪʦʥʥʠʡ ʚʠʢʣʘʜ ʤʘʪʝʨʽʘʣʫ 

ʘʢʪʠʚʥʠʤʠ ʜʽʷʤʠ, ʟʘʜʘʚʘʪʠ ʧʠʪʘʥʥʷ ʥʘ ʨʦʟʫʤʽʥʥʷ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʫ ʟʘʢʨʽʧʣʝʥʥʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦʙʨʝ ʩʧʣʘʥʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʽ ʚʧʨʘʚʠ ʚʠʢʣʘʜʘʯʝʤ 

ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʫʜʝʥʪʘʤ ʧʦʩʪʽʡʥʦ ʘʢʪʫʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ. ɺʦʥʠ 

ʩʣʫʞʘʪʴ ʟʘʩʦʙʦʤ ʦʙʣʽʢʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʠʣʽʚ ʥʘʚʯʘʥʥʷ.  

ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘʜʘʻ ʚʠʢʣʘʜʘʯʝʚʽ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ [2]: 

¶ wiki;  

¶ ʘʥʢʝʪʘ; 

¶ ʙʘʟʘ ʜʘʥʠʭ; 

¶ ʛʣʦʩʘʨʽʡ; 

¶ ʟʘʚʜʘʥʥʷ; 

¶ ʦʧʠʪʫʚʘʥʥʷ; 

¶ ʨʦʙʦʯʠʡ ʟʦʰʠʪ; 

¶ ʩʝʤʽʥʘʨ; 

¶ ʪʝʩʪ; 

¶ ʫʨʦʢ; 

¶ ʬʦʨʫʤ; 

¶ ʯʘʪ. 

Wiki ï ʮʝ ʤʦʜʫʣʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʩʧʽʣʴʥʫ ʛʨʫʧʦʚʫ ʨʦʙʦʪʫ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ ʢʫʨʩʫ. ɹʫʜʴ ʭʪʦ ʽʟ ʫʯʘʩʥʠʢʽʚ ʢʫʨʩʫ ʤʦʞʝ ʨʝʜʘʛʫʚʘʪʠ ʽ 

ʜʦʧʦʚʥʶʚʘʪʠ wiki-ʩʪʘʪʪʶ. ʋʩʽ ʨʝʜʘʛʫʚʘʥʥʷ ʩʪʘʪʪʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʽ ʙʫʜʴ ʭʪʦ ʽʟ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʘʻ ʟʤʦʛʫ ʧʦʨʽʚʥʶʚʘʪʠ ʤʘʪʝʨʽʘʣ ʽʟ ʧʦʧʝʨʝʜʥʽʤʠ ʚʘʨʽʘʥʪʘʤʠ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ Wiki, ʫʯʘʩʥʠʢʠ ʢʫʨʩʫ ʤʘʶʪʴ ʟʤʦʛʫ ʧʨʘʮʶʚʘʪʠ ʩʧʽʣʴʥʦ 
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ʥʘʜ ʦʜʥʽʻʶ wiki-ʩʪʘʪʪʝʶ, ʾʾ ʨʝʜʘʛʫʚʘʪʠ, ʚʽʜʥʦʚʣʶʚʘʪʠ ʽ ʟʤʽʥʶʚʘʪʠ ʾʾ ʟʤʽʩʪ. ʉʠʩʪʝʤʘ 

Moodle ʜʦʟʚʦʣʷʻ ʦʙʨʘʪʠ ʜʚʘʥʘʜʮʷʪʴ ʨʽʟʥʠʭ wiki-ʨʝʜʘʢʪʦʨʽʚ. ʇʨʠ ʩʧʽʣʴʥʽʡ ʨʦʙʦʪʽ 

ʚʠʢʣʘʜʘʯ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ çɯʩʪʦʨʽʷè, ʤʘʻ ʟʤʦʛʫ ʚʽʜʩʣʽʜʢʫʚʘʪʠ ʨʦʙʦʪʫ 

ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʫ ʥʘʧʦʚʥʝʥʥʽ ʩʪʘʪʪʽ ʽ ʚʽʜʧʦʚʽʜʥʦ ʦʮʽʥʠʪʠ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. 

ɹʘʟʘ ʜʘʥʠʭ ï ʮʝ ʤʦʜʫʣʴ ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʘʜʘʯʫ ʽ ʩʪʫʜʝʥʪʫ 

ʩʪʚʦʨʶʚʘʪʠ, ʥʘʧʦʚʥʶʚʘʪʠ, ʧʝʨʝʛʣʷʜʘʪʠ ʪʘ ʰʫʢʘʪʠ ʟʘʧʠʩʠ ʚ ʙʘʟʽ. ʋ ʟʘʧʠʩʘʭ ʤʦʞʫʪʴ 

ʤʽʩʪʠʪʠʩʴ ʤʘʣʶʥʢʠ, ʧʦʩʠʣʘʥʥʷ, ʯʠʩʣʘ, ʪʝʢʩʪ ʪʘ ʽʥʰʝ. 

ɻʣʦʩʘʨʽʡ ï ʝʣʝʤʝʥʪ ʩʠʩʪʝʤʠ ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʽ ʨʝʜʘʛʫʚʘʪʠ ʩʧʠʩʦʢ 

ʚʠʟʥʘʯʝʥʴ, ʪʘʢ ʷʢ ʫ ʩʣʦʚʥʠʢʫ. ʅʘʷʚʥʽʩʪʴ ʛʣʦʩʘʨʽʷ ʜʦʟʚʦʣʷʻ ʧʦʷʩʥʶʚʘʪʠ ʢʣʶʯʦʚʽ 

ʪʝʨʤʽʥʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʢʫʨʩʽ. ɼʘʥʠʡ ʝʣʝʤʝʥʪ ʻ ʦʜʥʠʤ ʽʟ 

ʥʝʦʙʭʽʜʥʠʭ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ. 

ɽʣʝʤʝʥʪ çɿʘʚʜʘʥʥʷè ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʝʚʽ ʩʪʚʦʨʶʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʥʘ ʷʢʽ 

ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʜʘʪʠ ʚʽʜʧʦʚʽʜʴ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ [1]. ɽʣʝʤʝʥʪ çɿʘʚʜʘʥʥʷè 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʦʪʨʠʤʘʥʽ ʚʽʜʧʦʚʽʜʽ: 

¶ ʜʣʷ ʟʘʚʜʘʥʴ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠʩʷ ʪʝʨʤʽʥ ʟʜʘʯʽ, ʤʘʢʩʠʤʘʣʴʥʘ ʦʮʽʥʢʘ ʽ 

ʬʦʨʤʘʪ ʚʽʜʧʦʚʽʜʽ; 

¶ ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʬʦʨʫʤ; 

¶ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ (ʚ ʟʘʜʘʥʦʤʫ 

ʬʦʨʤʘʪʽ) ʥʘ ʩʝʨʚʝʨ, ʜʝ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʧʠʩʫʻʪʴʩʷ ʯʘʩ ʚʽʜʧʦʚʽʜʽ (ʫʯʠʪʝʣʴ ʙʘʯʠʪʴ, ʷʢʽ 

ʨʦʙʦʪʠ ʟʜʘʥʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ); 

¶ ʚʠʢʣʘʜʘʯ ʤʦʞʝ ʜʦʟʚʦʣʠʪʠ ʩʪʫʜʝʥʪʘʤ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ʚʽʜʧʦʚʽʜʽ, ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʦʮʽʥʢʠ; 

¶ ʢʦʤʝʥʪʘʨʽ ʚʠʢʣʘʜʘʯ ʤʦʞʝ ʟʘʣʠʰʘʪʠ ʧʽʜ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ 

(ʢʦʧʽʾ ʢʦʤʝʥʪʘʨʷ ʚʠʩʠʣʘʶʪʴʩʷ ʧʦ ʝʣʝʢʪʨʦʥʥʽʡ ʧʦʰʪʽ). 

ʉʝʤʽʥʘʨ (Workshop) ï ʮʝ ʚʠʜ ʟʘʥʷʪʪʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʚʠʢʦʥʫʚʘʪʠ 

ʚʣʘʩʥʫ ʨʦʙʦʪʫ, ʘ ʡ ʦʮʽʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʽʥʰʠʭ ʩʪʫʜʝʥʪʽʚ. ʋ ʜʘʥʦʤʫ 

ʟʘʚʜʘʥʥʽ ʚʠʢʣʘʜʘʯ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʦʮʽʥʶʚʘʥʥʷ.  

ʄʦʜʫʣʴ çʊʝʩʪʫʚʘʥʥʷè ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʘʤ ʩʪʚʦʨʶʚʘʪʠ ʽ ʨʝʜʘʛʫʚʘʪʠ ʪʝʩʪʠ, 

ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʝʣʠʢʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʠʧʽʚ ʧʠʪʘʥʴ, ʩʝʨʝʜ ʷʢʠʭ: ʤʥʦʞʠʥʥʠʡ 

ʚʠʙʽʨ, ʚʽʨʥʦ/ʥʝʚʽʨʥʦ ʽ ʢʦʨʦʪʢʽ ʚʽʜʧʦʚʽʜʽ. ʎʽ ʧʠʪʘʥʥʷ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʙʘʥʢʫ ʟʘʧʠʪʘʥʴ 

ʽ ʤʦʞʫʪʴ ʙʘʛʘʪʦʨʘʟʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʮʴʦʤʫ ʪʘ ʽʥʰʠʭ ʢʫʨʩʘʭ.  

ʄʦʜʫʣʴ çʊʝʩʪè ʚ Moodle ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʦʧʮʽʡ ʽ ʫʪʠʣʽʪ, ʨʦʙʣʷʯʠ ʡʦʛʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʛʥʫʯʢʠʤ. ʄʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʪʝʩʪʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʧʠʪʘʥʴ, 

ʚʠʧʘʜʢʦʚʦ ʟʛʝʥʝʨʫʚʘʪʠ ʪʝʩʪʠ ʟʽ ʩʧʠʩʢʫ ʧʠʪʘʥʴ, ʜʦʟʚʦʣʠʪʠ ʩʪʫʜʝʥʪʘʤ ʧʦʚʪʦʨʠʪʠ 

ʩʧʨʦʙʫ ʜʣʷ ʧʠʪʘʥʥʷ ʘʙʦ ʧʨʦʡʪʠ ʪʝʩʪ ʢʽʣʴʢʘ ʨʘʟʽʚ ʽ ʦʪʨʠʤʘʪʠ ʚʽʜʤʽʪʢʫ ʱʦʜʦ ʚʩʽʭ 

ʩʧʨʦʙ. 

ʈʦʙʦʪʘ ʚʠʢʣʘʜʘʯʘ ʟ ʤʦʜʫʣʝʤ çʊʝʩʪè ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʪʘʢʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

¶ ʩʪʚʦʨʝʥʥʷ ʦʙʦʣʦʥʢʠ ʪʝʩʪʫ (ʜʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʫ ʢʫʨʩʫ çʊʝʩʪè); 

¶ ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʘʣʴʥʦʾ ʙʘʟʠ; 

¶ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʝʩʪʫ;  

¶ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ; 

¶ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ. 
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ʃʝʢʮʽʷ, ʫʨʦʢ ï ʤʦʜʫʣʴ, ̫ ʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʫʨʦʢ ʘʙʦ ʣʝʢʮʽʶ, ʧʨʠ 

ʧʝʨʝʛʣʷʜʽ ʷʢʦʛʦ, ʟʘʩʚʦʻʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʪʫʜʝʥʪʦʤ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʥʘ 

ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʩʪʫʜʝʥʪʘ. ʉʪʨʫʢʪʫʨʘ ʜʘʥʦʛʦ ʫʨʦʢʫ ʷʚʣʷʻ ʩʦʙʦʶ ʙʣʦʢ-

ʩʭʝʤʫ. ʎʝʡ ʝʣʝʤʝʥʪ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʯʝʨʛʫʚʘʥʥʷ ʩʪʦʨʽʥʦʢ ʟ ʪʝʦʨʝʪʠʯʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʽ ʩʪʦʨʽʥʢʘʤʠ ʟ ʪʝʩʪʦʚʠʤʠ ʟʘʧʠʪʘʥʥʷʤʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʫʨʦʢʫ ʚ 

ʪʦʤʫ, ʱʦ ʩʪʫʜʝʥʪ ʥʝ ʟʤʦʞʝ ʧʨʦʧʫʩʪʠʪʠ, ʦʙʽʡʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʪʦʤʫ, ʱʦ ʧʨʠ 

ʥʘʜʘʥʥʽ ʥʝʚʽʨʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, ʩʠʩʪʝʤʘ ʟʥʦʚʫ ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʡʦʛʦ ʧʨʦʭʦʜʠʪʠ 

ʧʦʧʝʨʝʜʥʽʡ ʤʘʪʝʨʽʘʣ. ʉʪʨʫʢʪʫʨʫ ʧʝʨʝʭʦʜʽʚ ʟʽ ʩʪʦʨʽʥʢʠ ʥʘ ʩʪʦʨʽʥʢʫ ʥʘʧʝʨʝʜ 

ʚʠʟʥʘʯʘʻ ʚʠʢʣʘʜʘʯ.  

ʌʦʨʫʤ ï ʤʦʜʫʣʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʜʠʩʢʫʩʽʾ ʽ ʟʛʨʫʧʫʚʘʪʠ ʾʭ ʧʦ ʪʝʤʘʭ. 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʤʠ ʢʦʞʝʥ ʫʯʘʩʥʠʢ ʢʫʨʩʫ ʤʦʞʝ ʜʦʜʘʪʠ ʜʦ ʥʝʾ ʩʚʦʾ ʢʦʤʝʥʪʘʨʽ ʥʘ 

ʚʞʝ ʽʩʥʫʶʯʽ ʚʽʜʧʦʚʽʜʽ. 

ʏʘʪ ï ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʛʦʚʦʨʝʥʴ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʂʦʨʠʩʪʫʚʘʯʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʥʘʜʩʠʣʘʪʠ ʪʝʢʩʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ̫ ʢʽ ʜʦʩʪʫʧʥʽ ʷʢ 

ʫʩʽʤ ʫʯʘʩʥʠʢʘʤ ʜʠʩʢʫʩʽʾ.  

ʆʧʠʪʫʚʘʥʥʷ ï ʤʦʜʫʣʴ ʜʣʷ ʧʨʦʚʝʜʝʥʴ ʰʚʠʜʢʠʭ ʦʧʠʪʫʚʘʥʴ ʽ ʛʦʣʦʩʫʚʘʥʴ. 

ɺʠʢʣʘʜʘʯ ʟʘʜʘʻ ʟʘʧʠʪʘʥʥʷ ʽ ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ. ʄʝʪʘ 

ʦʧʠʪʫʚʘʥʥʷ ï ʜʽʟʥʘʪʠʩʷ ʰʣʷʭʦʤ ʛʦʣʦʩʫʚʘʥʥʷ ʜʫʤʢʫ ʩʪʫʜʝʥʪʽʚ ʟ ʧʨʠʚʦʜʫ ʧʝʚʥʦʛʦ 

ʧʠʪʘʥʥʷ. 

ɸʥʢʝʪʘ ï ʜʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʧʨʦʧʦʥʫʻ ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʘʥʢʝʪ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ, ʟʦʢʨʝʤʘ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ Moodle ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʢʫʨʩʫ ʚ ʟʨʫʯʥʦʤʫ ʪʝʤʧʽ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʽʜʛʦʪʦʚʢʠ, ʟʜʽʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ. ʎʴʦʤʫ ʩʧʨʠʷʻ ʰʠʨʦʢʠʡ ʚʠʙʽʨ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʥʘʧʦʚʥʠʪʠ ʢʫʨʩ ʜʦʜʘʪʢʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʘʙʦ 

ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʾ ʘʙʦ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʥʝʟʨʦʟʫʤʽʣʠʭ ʪʝʤ, ʘ ʪʘʢʦʞ ʥʠʟʢʠ ʧʠʪʘʥʴ, ʧʽʜʢʘʟʦʢ ʪʦʱʦ [3]. ɿʨʫʯʥʠʤ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʦʙʤʝʞʝʥʴ ʫ ʯʘʩʽ ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʦʧʨʘʮʴʦʚʫʚʘʪʠ 

ʧʨʦʧʫʱʝʥʠʡ ʤʘʪʝʨʽʘʣ ʚ ʘʩʠʥʭʨʦʥʥʦʤʫ ʨʝʞʠʤʽ. ʑʝ ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʻ ʪʝ, ʱʦ 

ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʥʘ ʨʦʟʙʠʚʘʪʠ ʥʘ ʦʢʨʝʤʽ ʨʦʟʜʽʣʠ, ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ ʫ ʤʽʨʫ 

ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʜʽʙʥʦʩʪʷʤ ʦʢʨʝʤʦʛʦ ʩʪʫʜʝʥʪʘ ʘʙʦ ʛʨʫʧʠ 

ʟʘʛʘʣʦʤ. ɿʘʚʜʷʢʠ ʨʦʟʤʽʱʝʥʥʶ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ, ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʢʦʥʦʤʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʥʘʚʯʘʥʥʷ. ʊʦʤʫ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʚ 

ʫʤʦʚʘʭ ʚʝʣʠʢʦʾ ʟʘʪʨʝʙʫʚʘʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʟʜʦʙʫʚʘʪʠ ʟʥʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦ, ʧʣʘʪʬʦʨʤʘ Mooodle ̒  ʦʜʥʽʻʶ ʽʟ ʣʽʜʝʨʽʚ 

ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʟʜʘʪʥʠʭ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ ʚ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ɸ ʮʝ, ʫ ʩʚʦʶ 

ʯʝʨʛʫ, ʚʠʤʘʛʘʻ ɦ ʦʙ ʦʩʚʽʪʘ ʩʪʘʚʘʣʘ ʨʽʟʥʦʙʽʯʥʦʶ, ʦʭʦʧʣʶʶʯʠ ʰʠʨʦʢʝ ʢʦʣʦ ʧʠʪʘʥʴ 

ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʚ ʚʠʧʫʩʢʥʠʢʽʚ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʧʨʦʬʝʩʽʾ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ʥʦʩʠʣʘ 

ʧʨʠʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʥʫʯʢʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ, ʡʦʛʦ 

ʚʩʝʙʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ 

ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʩʧʨʦʤʦʞʥʦʩʪʽ ʬʘʭʽʚʮʷ ʝʬʝʢʪʠʚʥʦ ʜʽʷʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʠʭ 

ʫʤʦʚ. 

ʗʢ ʚʽʜʦʤʦ, ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ, ʘ ʟʨʝʰʪʦʶ ʽ ʜʝʷʢʠʭ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʰʢʦʣʽ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʧʠʪʘʥʥʷ 

ʜʦʙʦʨʫ ʤʝʪʦʜʠʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚ ʫʯʥʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʚʠʚʯʝʥʥʽ ʜʘʥʦʛʦ ʧʨʝʜʤʝʪʫ, ʧʨʦʷʚʣʷʣʘʩʷ ʘʢʪʠʚʥʽʩʪʴ 

ʥʘ ʫʨʦʢʘʭ, ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ, ʙʘʞʘʥʥʷ ʨʦʟʚʠʚʘʪʠʩʷ, ʧʦʛʣʠʙʣʶʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʧʽʜ ʯʘʩ 

ʩʘʤʦʦʩʚʽʪʠ. 

ɯʥʬʦʨʤʘʪʠʢʘ ï ʥʘʫʢʘ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ, ʘ ʟ ʽʥʰʦʛʦ ï ʚʠʩʪʫʧʘʻ 

ʟʘʩʦʙʦʤ ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʴʦʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʨʽʟʥʠʭ ʩʬʝʨ 

ʣʶʜʩʴʢʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʧʦʙʫʪʫ, ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʱʦ. ʅʘʨʘʟʽ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ, ʽ, ʟʨʝʰʪʦʶ, ʽʥʰʠʭ ʰʢʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢ, 

ʱʦ ʙʽʣʴʰʽʩʪʴ ʫʯʥʽʚ ʥʝ ʫʩʚʽʜʦʤʣʶʶʪʴ ʥʘʚʽʱʦ ʚʦʥʠ ʚʠʚʯʘʶʪʴ ʪʦʡ ʯʠ ʽʥʰʠʡ 

ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʜʝ ʚʽʥ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʘʚʯʘʥʥʽ, ʘʙʦ 

ʜʝ ʡʦʛʦ ʤʦʞʥʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʞʠʪʪʻʚʠʭ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ. 

ʅʘ ʜʫʤʢʫ ɺ.ɺ. ʃʘʧʽʥʩʴʢʦʛʦ çʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʻ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʠʢʣʘʜʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʰʢʽʣʴʥʦʾ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, 

ʧʝʨʝʜʙʘʯʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʩʪʠʤʫʣʶʚʘʪʠ ʘʥʘʣʽʟ ʝʤʧʽʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʦʰʫʢ ʜʦʮʽʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷè [2]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

çʨʦʟʚô̫ʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʜʘʻ ʟʤʦʛʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʥʘʡʦʤʠʪʠʩʴ ʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʠʡ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽ ʥʘ ʷʢʠʡ 

ʦʧʠʨʘʻʪʴʩʷ ʥʘʫʢʘéè, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ çéʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʛʣʠʙʦʢʠʭ, 

ʤʽʮʥʠʭ ʽ ʫʩʚʽʜʦʤʣʝʥʠʭ ʟʥʘʥʴè [1]. 

ɿʘʧʨʦʚʘʜʞʝʥʽ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ [3] ʥʘʩʢʨʽʟʥʽ ʟʤʽʩʪʦʚʽ 

ʣʽʥʽʾ ʫ ʥʘʚʯʘʥʥʽ ʰʢʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʻ ʟʘʩʦʙʦʤ ʽʥʪʝʛʨʘʮʽʾ ʢʣʶʯʦʚʠʭ ʽ 

ʟʘʛʘʣʴʥʦʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʪʘ ʧʨʝʜʤʝʪʥʠʭ 

ʮʠʢʣʽʚ, ʚʞʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʢʪʠʚʥʫ ʨʝʘʣʽʟʘʮʽʶ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʘʚô̫ ʟʢʽʚ ʪʘ 

ʚʢʣʶʯʝʥʥʷ ʜʦ ʟʤʽʩʪʫ ʚʠʚʯʝʥʥʷ ʰʢʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ. 

ʗʢʱʦ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʣʠʰʝ ʦʜʥʫ ʟʤʽʩʪʦʚʫ ʣʽʥʽʶ çʇʽʜʧʨʠʻʤʣʠʚʽʩʪʴ ʽ 

ʬʽʥʘʥʩʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴè, ʪʦ ʟʘʜʘʯʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʟ ʬʽʥʘʥʩʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ 

ʤʦʞʥʘ ʽʥʪʝʛʨʫʚʘʪʠ ʫ ʚʠʚʯʝʥʥʷ ʪʘʢʠʭ ʪʝʤ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʽʥʬʦʨʤʘʪʠʢʠ ʷʢ 

çʄʝʨʝʞʝʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ɯʥʪʝʨʥʝʪè, çʆʧʨʘʮʶʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭè, 

çʂʦʤʧôʁ ʪʝʨʥʽ ʧʨʝʟʝʥʪʘʮʽʾè, çɸʣʛʦʨʠʪʤʠ ʽ ʧʨʦʛʨʘʤʠè, çʆʧʨʘʮʶʚʘʥʥʷ ʪʘʙʣʠʯʥʠʭ 

ʜʘʥʠʭè, çɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʪʘ ʩʧʽʣʴʥʘ ʨʦʙʦʪʘ ʚ ɯʥʪʝʨʥʝʪè̔, çʆʧʨʘʮʶʚʘʥʥʷ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʦʙô̒ ʢʪʽʚè. 

ʆʢʨʝʤʝ ʤʽʩʮʝ ʚ ʩʠʩʪʝʤʽ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ 

ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʶʪʴ ʟʘʡʤʘʪʠ ʟʘʜʘʯʽ ʥʘ ʧʦʙʫʜʦʚʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ, ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʣʠʥʫ ʩʦʮʽʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ ʧʣʘʥʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʯʠ 

ʪʨʠʚʠʤʽʨʥʠʭ ʦʙô̒ ʢʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʯʠʪʝʣʝʚʽ ʚʘʨʪʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʝʚʥʠʭ 

ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʠʭ ʫʨʦʢʽʚ, ʘ ʩʘʤʝ: ʜʝʪʘʣʴʥʦ 

ʧʦʷʩʥʶʚʘʪʠ ʫʯʥʷʤ ʩʫʪʴ ʟʘʜʘʯʽ, ʥʘʚʦʜʠʪʠ ʧʝʨʝʢʦʥʣʠʚʽ ʘʨʛʫʤʝʥʪʠ ʱʦʙ ʟʘʮʽʢʘʚʠʪʠ 

ʫʯʥʽʚ ʫ ʾʾ ʨʦʟʚô̫ ʟʘʥʥʽ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʾʾ ʟʥʘʯʫʱʽʩʪʴ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʦʙʛʦʚʦʨʶʚʘʪʠ ʘʣʛʦʨʠʪʤ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʪʘ ʚʝʩʪʠ ʜʠʩʢʫʩʽʶ ʟ ʤʝʪʦʶ ʧʦʰʫʢʫ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʰʣʷʭʽʚ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. 

ʆʢʨʝʤʦ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʧʦʩʠʣʝʥʥʷ ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʪʷʞʢʦ, ʘ ʧʦʜʝʢʫʜʠ ʽ ʚʟʘʛʘʣʽ ʥʝʤʦʞʣʠʚʦ, ʚʨʘʭʫʚʘʪʠ ʤʦʞʣʠʚʽ 

ʥʘʧʨʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʧʦʜʘʣʴʰʦʛʦ ʥʘʚʯʘʥʥʷ ʫ 

ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʊʦʤʫ, ʧʨʠ ʜʦʙʦʨʽ 

ʟʘʜʘʯ ʧʨʘʢʪʠʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʨʷʤʫʚʘʥʥʷ ʢʣʘʩʫ ʚ ʷʢʦʤʫ 

ʥʘʚʯʘʶʪʴʩʷ ʫʯʥʽʚ, ʪʘ ʨʦʟʚô̫ ʟʫʚʘʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʟʘʜʘʯ ʟ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʥʠʤ ʽʟ ʥʘʧʨʷʤʽʚ ʦʥʦʚʣʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ 

ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʧʦʩʠʣʝʥʥʷ ʡʦʛʦ ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʪʦʙʪʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʽʩʥʦʛʦ ʟʚô̫ ʟʢʫ ʟʤʽʩʪʫ ʧʨʝʜʤʝʪʘ ʪʘ ʤʝʪʦʜʠʢʠ ʡʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʧʨʘʢʪʠʢʦʶ. 

ʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʫʯʥʷʤʠ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʩʧʨʠʷʪʠʤʝ ʾʭ ʚʩʝʙʽʯʥʦʤʫ 

ʨʦʟʚʠʪʢʫ, ʘʢʪʫʘʣʽʟʘʮʽʾ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʟʥʘʥʴ, ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫ ʚʠʚʯʝʥʥʽ ʧʨʝʜʤʝʪʘ, 

ʧʨʦʜʝʤʦʥʩʪʨʫʻ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʨʦʟʚô̫ ʟʘʥʥʽ ʞʠʪʪʻʚʠʭ ʟʘʜʘʯ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʪʠʯʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 
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ɺʠʢʣʠʢʠ ʩʴʦʛʦʜʝʥʥʷ ʩʧʦʥʫʢʘʶʪʴ ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʰʫʢʘʪʠ ʝʬʝʢʪʠʚʥʽ ʡ ʜʽʻʚʽ 

ʤʝʭʘʥʽʟʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʢʨʘʾʥʘʭ ɿʘʭʦʜʫ 

ʫʞʝ ʜʘʚʥʦ ʧʦʧʫʣʷʨʥʘ ʩʠʩʪʝʤʘ ʟʤʽʰʘʥʦʾ ʦʩʚʽʪʠ, ʢʦʣʠ ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʚ 

ʘʫʜʠʪʦʨʽʷʭ, ʽ ʜʠʩʪʘʥʮʽʡʥʦ ï ʦʥʣʘʡʥ. ʇʨʦʪʝ ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ, ʘ ʩʘʤʝ ʪʘ ʯʘʩʪʠʥʘ, 

ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʠʩʪʘʥʮʽʡʥʦ, ʚʠʤʘʛʘʻ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ, ʽʥʰʠʭ ʚʠʤʦʛ ʜʦ 

ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ, ʜʦ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʽ ʨʦʟʨʦʙʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʩʦʚʠʭ ʩʫʯʘʩʥʠʭ ʙʝʟʢʦʰʪʦʚʥʠʭ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ. ɿʤʽʰʘʥʝ 

ʥʘʚʯʘʥʥʷ ʧoʪʨeʙy̒  ʜoʧoʤoʛʠ ʙaʪʴʢiʚ, ʥaʜʟʚʠʯaʡʥoʛo ʪeʨʧiʥʥʷ ʪa ʚʠʩoʢʠʭ 

ʪeʭʥiʯʥʠʭ ʥaʚʠʢiʚ ʚʯʠʪeʣʷ, ʪʘ ʛoʣoʚʥe ï ʟaʮiʢaʚʣʝʥoʩʪi ʜʠʪʠʥʠ. 

ɺ yʢʨaʾ ʥʩʴʢiʡ oʩʚiʪi ʟʤihaʥe ʥaʚʯaʥʥʷ ʟʥaʭoʜʠʪʴʩʷ ʥa eʪaʧi ʚʚeʜeʥʥʷ ʪa 

ʨoʟʚʠʪʢy, ʘʣʝ ʻ ʙaʛaʪo ʚʯʠʪeʣiʚ, ʷʢi ʨeaʣiʟyʁ ʪʴ ʮʶ ʤoʜeʣʴ ʥa ʩʚoʾ ʭ yʨoʢaʭ. ɺʦʥʠ 

(ʆʢʩʘʥʘ ʇʘʩʽʯʥʠʢ, ʖʣʽʷ ɭʣʬʽʤʦʚʘ, ʍʨʠʩʪʠʥʘ ʏʫʰʘʢ, ʆʣʝʥʘ ʐʠʥʘʨʦʚʩʴʢʘ) 

ʟʘʧʝʚʥʷʶʪʴ, ʱʦ ʮʝ ʪeʭʥoʣoʛi̫  ʤʘʡʙʫʪʥʴʦʛʦ ʽ ʜoʟʚoʣʷʻ ʧoʜoʣaʪʠ ʪʠʧoʚi ʪʨʫʜʥoɦ i, ʟ 
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ʷʢʠʤʠ ʚʯʠʪeʣi ʩʪʠʢaʁ ʪʴʩʷ ʧiʜ ʯaʩ ʟaʥʷʪʴ. ɿʤihaʥe ʥaʚʯaʥʥʷ ʻ ʧeʨʩʧeʢʪʠʚʥʠʤ ʙʦ 

ʧo̒ ʜʥy̒  ʧeʨeʚaʛʠ ʪʨaʜʠʮiʡʥoʛo ʪa iʥʪeʨaʢʪʠʚʥoʛo ʥaʚʯaʥʥʷ. ʅa ʥʘʰʫ ʜyʤʢy, 

ʨoʟʚʠʪoʢ ʟʤihaʥoʾ  ʬoʨʤʠ ʥaʚʯaʥʥʷ ʤoʞʝ ʩʪaʪʠ oʜʥʠʤ iʟ ʢʣʶʯoʚʠʭ ʥaʧʨʷʤʢiʚ 

ʤoʜeʨʥiʟaʮiʾ  yʩi̒ ʾ oʩʚiʪʥoɹʾ  ʩʬeʨʠ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʦʩʚʽʪʥʴʦʾ ʨʝʬʦʨʤʠ ʅʦʚʦʾ ʋʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ ʻ ʚʚʝʜʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʜʘʩʪʴ yʩi 

ʥeoʙʭiʜʥi ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʽ ʚʨʘʭʦʚʫʚʘʪʠʤʝ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ 

ʢʦʞʥʦʛʦ ʫʯʥʷ ʽ ʢʦʞʥʦʾ ʫʯʝʥʠʮʽ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ʇʨʦʚʽʜʥʽ ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʷʢʽʩʥʘ ʦʩʚʽʪʘ ʤʦʞʣʠʚʘ ʧʨʠ 

ʟʤʝʥʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʘʫʜʠʪʦʨʥʠʭ ʟʘʥʷʪʴ. ʇʨʦʪʝ, ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ, ʫ ʢʦʞʥʽʡ 

ʰʢʦʣʽ ʚʯʠʪʝʣʷʤ ʥʘʚʯʠʪʠʩʴ ʛʨʘʤʦʪʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʥʣʘʡʥ-ʪʝʩʪʫʚʘʥʥʷ, ʦʥʣʘʡʥ-

ʪʝʭʥʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ʷʢ: Zoom, google 

meet, google ʬʦʨʤʠ, moodle, learningapps. ʇʨʠ ʮʴʦʤʫ ʥʝ ʟʘʙʫʚʘʪʠ ʧʦʻʜʥʫʚʘʪʠ ʮʝ 

ʚʩʝ ʟʽ ʟʚʠʯʘʡʥʦʶ ʬʦʨʤʦʶ ʥʘʚʯʘʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʤʝʪʦʜʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ. 

ʊeʨʤiʥ çʟʤihaʥe ʥʘʚʯʘʥʥʷè (ʚ aʥʛʣoʤoʚʥiʡ ʣiʪeʨaʪyʨi ï blended ʘʙʦ hybrid 

learning) ï ʮʝ ʧo̒ ʜʥaʥʥʷ ʥaʚʯaʥʥʷ y hʢoʣi (onsite çʥa ʤiʩʮiè aʙo offline) iʟ 

ʜʠʩʪaʥʮiʡʥoʁ  ʬoʨʤoʁ  (y ʪoʤy ʯʠʩʣi online) y ʨiʟʥʠʭ ʧʨoʧoʨʮi̫ ʭ. ʗʢʱo y̫ʚʠʪʠ 

ʩʧeʢʪʨ ʥaʚʯaʥʥʷ ʤiʞ çʥa ʤiʩʮiè ʪa oʥʣaʡʥ, ʟʤihaʥe ʥaʚʯaʥʥʷ ʙyʜe ʧoʩeʨeʜʠʥi ʤiʞ 

ʥʠʤʠ. ʋʩi aʢʪʠʚʥoʩʪi ɦʦʜʦ ʚʠʚʯeʥʥʷ ʥʝ ʪʽʣʴʢʠ ʽʥʬʦʨʤʘʪʠʢʠ, ʘʣʝ ʽ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ 

ʣoʛiʯʥo ʧoʚô̫ ʟaʥi ʤiʞ ʩoʙoʁ  i, ʷʢ ʨeʟyʣʴʪaʪ, yʯeʥʴ oʪʨʠʤy̒  ʮiʣiʩʥʠʡ ʥaʚʯaʣʴʥʠʡ 

ʜoʩʚiʜ. 

ɺʠʟʥaʯeʥʥʷ ʟʤihaʥoʛo ʥaʚʯaʥʥʷ ʩʢʣaʜa̒ ʪʴʩʷ ʟ ʪʨʴoʭ ʯaʩʪʠʥ:  

¶ ʯaʩʪʢoʚo ï oʥʣaʡʥ ʥʘʚʯʘʥʥʷ ï ʦʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ, ʟʛʽʜʥʦ ʷʢʦʾ ʫʯʝʥʴ ʩʘʤ 

ʢoʥʪʨoʣʶʻ ʯaʩ, ʢoʣʠ ʥaʚʯaʪʠʩʷ, ʤiʩʮe, ʩʧoʩiʙ ʪʘ ʪʝʤʧ, ʧʨʦʪʝ ʯʘʩʪʢʦʚʦ ʧʨʠʩʫʪʥʽʡ 

ʝʣʝʤʝʥʪ ʢʦʥʪʨʦʣʶ ʟ ʙʦʢʫ ʚʯʠʪʝʣʷ. 

¶ ʯaʩʪʢoʚo ï ʢoʥʪʨoʣʴoʚaʥe ʥaʚʯaʥʥʷ ʫ ʰʢʦʣʽ ï oʟʥaʯaʻ, ʱo yʯʥi ʤaʶʪʴ 

ʧʨʠʥaʡʤʥi ʯaʩʪʠʥy ʥaʚʯaʣʴʥoʛo ʧʣaʥy ʚʠʢoʥaʪʠ ʥe ʚʜoʤa, a y ʥaʚʯaʣʴʥoʤy 

ʟaʢʣaʜi ʟʛiʜʥo ʨoʟʢʣaʜy, ʪʦʙʪʦ yʯeʥʴ ʬiʟʠʯʥo ʚiʜʚiʜyʻ ʥaʚʯaʣʴʥʠʡ ʟaʢʣaʜ ʜʣʷ 

oʯʥʠʭ ʟaʥʷʪʴ ʟ yʯʠʪeʣeʤ. 

¶ ʢoʤʧʣeʢʩʥʠʡ ʥaʚʯaʣʴʥʠʡ ʜoʩʚiʜ ï ʧoʣʷʛaʻ ʚ ʪoʤy, ʱo ʥaʚʯaʣʴʥo-

ʧiʟʥaʚaʣʴʥa ʜiʷʣʴʥiʩʪʴ ʢoʞʥoʛo yʯʥʷ ʚ ʨaʤʢaʭ ʚʠʚʯeʥʥʷ ʢyʨʩy ʤaʻ ʟaʙeʟʧeʯʠʪʠ 

ʢoʤʧʣeʢʩʥʠʡ ʜoʩʚiʜ ʥaʚʯaʥʥʷ.  

ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʜʣʷ ʙʽʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʪʨʽʙʥʦ ʧʦʻʜʥʫʚʘʪʠ ʫʩʽ ʮʽ 

ʩʢʣʘʜʦʚʽ. ɼoʩʣiʜʥʠʢʠ y ʩʬeʨi oʩʚiʪʠ ʏaʨʣʴʟ ɻʨeʭʝʤ ʪʘ ɼʞʘʨʝʜ ʉʪʘʡʥ ʚʠʜiʣʷʶʪʴ 

ʪʨʠ oʩʥoʚʥi ʧeʨeʚaʛʠ ʩʠʩʪeʤʠ ʟʤihaʥoʛʦ ʥaʚʯaʥʥʷ: ʜoʩʪyʧʥiʩʪʴ, ʧoʢʨaɦeʥʥʷ 

ʥaʚʯaʣʴʥoʛo ʧʨoʮeʩy ʪa ʟʤeʥ ehʥʥʷ ʚʠʪʨaʪ.  

ʉyʯaʩʥʠʡ ʤeʛaʙyʨʭʣʠʚʠʡ ʨoʟʚʠʪoʢ ʩyʩʧiʣʴʩʪʚa ʚʠʤaʛa̒  ʚiʜ ʚʯʠʪeʣiʚ 

21 ʩʪoʣiʪʪʷ ʙyʪʠ ʥaʜʟʚʠʯaʡʥo ʛʥyʯʢʠʤʠ ʜo ʟʤiʥ ʪa ʚiʜʢʨʠʪʠʤʠ ʜo iʥʥoʚaʮiʡ, ʷʢi 

ʧoʩʪiʡʥo ʟô̫ ʚʣʷʶʪʴʩʷ ʚ oʩʚiʪʥoɹʤy ʩeʨeʜoʚʠiɦ, ʙyʪʠ aʢʪʠʚʥʠʤʠ, ʢʨeaʪʠʚʥʠʤʠ ʪa 

ʤoʙiʣʴʥʠʤʠ yʯaʩʥʠʢaʤʠ oʩʚiʪʥoɹʛo ʧʨoʮeʩy, ʤaʪʠ yʩʪʨeʤʣiʥʥʷ ʨoʟʚʠʚaʪʠʩʷ, 

oʧeʨaʪʠʚʥo ʨeaʛyʚaʪʠ ʥa ʩʚiʪ ʪa ʥoʚi ʪeʥʜeʥʮiʾ  y ʩʚiʪoʚʠʭ ʧeʜaʛoʛiʯʥʠʭ ʧʨaʢʪʠʢaʭ, 

ʙyʪʠ ʟʜaʪʥʠʤʠ ʧoʩʪʽʡʥo ʨyʭaʪʠʩʷ ʚʧeʨeʜ y ʧʨoʬeʩiʡʥiʡ ʧʣoɦ ʠʥi, ʚiʜʧoʚiʜaʪʠ 

ʚʠʤoʛaʤ ʥʠʥih ʥoɹʛo ʯaʩy. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʉʣyh ʥoʁ  ʪyʪ ʻ ʜyʤʢa ʚiʜoʤoʛo ʚiʪʯʠʟʥʷʥoʛo ʧeʜaʛʦʛʘ ɸ. ʂʫʟʴʤʽʥʩʴʢʦʛʦ, 

ʷʢʠʡ ʥʘʛoʣoh ʫʻ, ʱʦ çʥʝʦʙʭʽʜʥʽʩʪʴ ʫʚʝʜʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʝʩʴ ʦʩʚʽʪʥʽʡ 

ʧʨʦʩʪʽʨ ʋʢʨʘʾʥʠ ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʚʠʢʣʠʢʘʤʠ ʯʘʩʫ, ʮʠʚʽʣʽʟʘʮʽʡʥʠʤʠ ʟʤʽʥʘʤʠ 

ʧʣʘʥʝʪʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʩʪʨʽʤʢʠʭ, ʟ ʥʘʨʦʩʪʘʶʯʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ 

ʟʤʽʥʘʭ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʫ ʨʦʟʰʠʨʝʥʥʽ ʽ ʧʦʛʣʠʙʣʝʥʥʽ 

ʛʣʦʙʘʣʽʟʘʮʽʡʥʠʭ ʽ ʣʦʢʘʣʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ..., a ʪaʢoʞ ʧʨʠʩʢoʨeʥʥʷʤ ʥayʢoʚo-

ʪeʭʥiʯʥʦʛo ʧʨoʛʨeʩy, ʩʪʚoʨeʥʥʷʤ ʥoʚʠʭ ʚʠʩoʢoeʬeʢʪʠʚʥʠʭ ʪeʭʥoʣoʛiʡ, ʰʠʨoʢʠʤ 

ʟaʩʪoʩyʚaʥʥʷʤ iʥʬoʨʤaʮiʡʥo-ʢoʤyʥiʢaʮʽʡʥʠʭ ʪeʭʥoʣoʛiʡ ʽ ʮa ʪeʥʜeʥʮiʾ  ʚ 

oʩʷʞʥoʤy ʤaʡʙyʪʥoɹʤy ʙyʜyʪʴ ʥaʨoʩʪaʪʠ i ʚ ʷʢiʩʥoʤy, i ʚ ʢiʣʴʢiʩʥʦʤʫ 

ʚʠʤʽʨʘʭè [4]. 

ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʤʽʱʝʥʥʷ ʘʢʮʝʥʪʽʚ ʫ ʙʽʢ ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʚʠʤʦʛʘʤʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ, ʧʦʚô̫ ʟʘʥʦʾ ʟ COVID-19, ʘ ʟ ʽʥʰʦʛʦ ï ʽʥʬʦʨʤʘʪʠʟʘʮʽʻʶ ʪʘ ʮʠʬʨʦʚʽʟʘʮʽʻʶ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚʟʘʛʘʣʽ ʪʘ ʘʢʪʠʚʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ʟʦʢʨʝʤʘ, ʷʢʽ, ʧʦ-ʧʝʨʰʝ, ʜʦʩʠʪʴ ʧʨʦʩʪʽ ʫ ʧʦʰʠʨʝʥʥʽ ʡ ʦʥʦʚʣʝʥʥʽ, ʧʦ-ʜʨʫʛʝ, 

ʥʘʜʽʡʥʽ ʡ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʽ, ʘ ʛʦʣʦʚʥʝ ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʚʽʨʪʫʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʣʘʩʽʚ (ʘʫʜʠʪʦʨʽʡ), ʪʦʙʪʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʝʘʣʽʟʘʮʽʶ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʨʝʘʣʴʥʦ-ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

ʋ XXI ʩʪʦʣʽʪʪʽ ʩʫʩʧʽʣʴʩʪʚʦ ʧʝʨʝʡʰʣʦ ʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʝʧʦʭʫ. ʊʦʤʫ ʥʘ ʫʨʦʢʘʭ 

ʽʥʬʦʨʤʘʪʠʢʠ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʡʥʦʚʽʪʥʽʰʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʋʩʽ 

ʚʝʙʧʣʘʪʬʦʨʤʠ, ʷʢʠʤʠ ʢoʨʠʩʪyʁ ʪʴʩʷ ʚʯʠʪeʣi, ʧoʚʠʥʥi ʚiʜʧoʚiʜaʪʠ ʚiʢy ʜiʪeʡ ʪa 

ʙyʪʠ ʪaʢoʞ ʜoʩʪyʧʥʠʤʠ ʜʣʷ yʯʥiʚ iʟ oʩoʙʣʠʚʠʤʠ oʩʚiʪʥiʤʠ ʧoʪʨeʙaʤʠ. ɿʤihaʥe 

ʥaʚʯaʥʥʷ ʚʠʤaʛa̒  ʙeʟʣiʯi hʚʠʜʢʠʭ ʨiheʥʴ, ʪoʞ yʯʠʪeʣi ʧoʚʠʥʥi ʤaʪʠ ʩʚoʙoʜy ̔ 

ʛʥyʯʢiʩʪʴ ʩaʤoʩʪiʡʥo ʚʠʟʥaʯaʪʠ ʧoʪoʯʥi ʚʠʜʠ ʨoʙoʪʠ, ʚʣaʩʥʠʡ ʛʨaʬiʢ ʪa ʥaʚʯaʣʴʥi 

aʥʩʪʨyʤeʥʪʠ.  

ʅʽʢʦʤʫ ʜʦʩʪʝʤʝʥʥʦ ʥʝ ʚʽʜʦʤʦ, ʱʦ ʯʝʢʘʻ ʥʘʩ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʊʦʤʫ ʛʦʣʦʚʥʦʶ 

ʤʝʪʦʶ ʚʯʠʪʝʣʽʚ ʫ ʰʢʦʣʽ ʻ ʧʽʜʛʦʪʫʚʘʪʠ ʩʚʦʾʭ ʫʯʥʽʚ ʜʦ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʧʦʜʽʡ, ʘ ʩʘʤʝ 

ʨʦʟʚʠʚʘʪʠ ʫ ʜʽʪʷʭ ʪʘʢʽ ʷʢʦʩʪʽ, ʷʢ ʜʠʥʘʤʽʟʤ, ʢʦʥʩʪʨʫʢʪʠʚʥʽʩʪʴ ʪʘ ʤʦʙʽʣʴʥʽʩʪʴ, ʘ 

ʪʘʢʦʞ ʙʫʪʠ ʛʦʪʦʚʦʤʫ ʜʦ ʟʤʽʥ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ. ʋʯʠʪʝʣʴ ʚʯʠʪʴʩʷ ʩʘʤ, ʪʘ 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʩʫʯʘʩʥʽ ʜʽʪʠ ʨʦʟʚʠʥʫʪʽ ʫ ʤʦʙʽʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʭ, ʽʥʪʝʨʥʝʪʽ, 

ʚʯʠʪʴ ʜʽʪʝʡ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʚʣʫʯʥʦ ʧʨʦʷʚʣʷʪʠ ʩʚʽʡ ʧʨʦʬʝʩʽʡʥʠʡ ʫʥʽʚʝʨʩʘʣʽʟʤ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʻ ʙʝʟʣʽʯ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴ ʜʽʪʷʤ ʜʦʩʪʫʧ ʜʦ ʫʩʽʭ 

ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ. ʋʯʝʥʴ ʩʘʤʦʩʪʽʡʥʦ ʟʨʦʙʠʚʰʠ ʙʫʜʴ ʷʢʠʡ ʧʨʦʻʢʪ, ʚʽʢʨʠʚʘʻ ʧʝʨʝʜ 

ʩʦʙʦʶ ʽʥʰʽ ʪʚʦʨʯʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʨʝʘʣʽʟʦʚʫʻ ʥʦʚʽ ʤʝʜʦʪʠ ʥʘʚʯʘʥʥʷ. 

ʆʪʞʝ, ʜʣʷ ʜʽʻʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʯʠʪʝʣʷʤ ʥʝʦʙʭʽʜʥʦ 

ʦʧʘʥʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ 

ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʦʟʥʘʡʦʤʠʪʠʩʴ ʽʟ ʥʦʚʽʪʥʽʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʥʘʚʯʘʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʫ ʅʦʚʽʡ 

ʋʢʨʘʾʥʩʴʢʽʡ ʰʢʦʣʽ, ʬʦʨʤʫʚʘʪʠ ʟʜʘʪʥʦʩʪʽ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʫ 

ʥʦʚʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʰʢʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʬʦʨʤʫʚʘʪʠ 

ʧʨʘʢʪʠʯʥʽ ʫʤʽʥʥʷ ʩʪʚoʨeʥʥʷ ʜʠʩʪaʥʮiʡʥʠʭ ʥaʚʯaʣʴʥʠʭ ʢyʨʩiʚ ʜʣʷ yʯʥiʚ, ʨʦʟʨʦʙʠʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʦʩʚʽʪʥʽ ʩʝʨʝʜʦʚʠʱʘ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʟ ʚʠʢoʨʠʩʪaʥʥʷʤ ʪʝʭʥʦʣoʛʽʾ 

ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. 
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ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ, 
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ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ ʥʘʚʯʘʥʥʷ ʽʟ ʟʘʩʪʫʚʘʥʥʷʤ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʣʦ ʟʚʠʯʥʠʤ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

ɺʘʞʢʦ ʚʠʟʥʘʯʠʪʠ ʚʘʛʫ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʫ ʫʯʥʽ ʦʪʨʠʤʫʶʪʴ: ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʽʜ ʚʯʠʪʝʣʷ, ʯʝʨʝʟ ʤʝʨʝʞʫ ʥ̔ʪʝʨʥʝʪ, ʯʝʨʝʟ ʤʫʣʴʪʠʤʝʜʽʘ ʪʘ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʩʦʙʽʚ 

ʤʘʩʦʚʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ. 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʽ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʩʚʽʪʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʞʠʪʪʷ ʣʶʜʠʥʠ ʩʪʘʣʦ ʟʘʧʦʨʫʢʦʶ ʰʠʨʦʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ʚ ʮʽʣʦʤʫ. 

ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʘʣʦ 

ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ [1]. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʮʝ ʥʘʙʫʣʦ ʧʽʜ ʯʘʩ ʥʘʛʘʣʴʥʦʾ ʧʦʪʨʝʙʠ 

(ʯʝʨʝʟ ʩʢʣʘʜʥʫ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ 2020 ʨʦʮʽ) ʚʚʝʜʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. ʅʘ ʨʽʚʥʽ ʜʝʨʞʘʚʠ ʟʘʛʦʚʦʨʠʣʠ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ɹʫʣʠ ʚʠʜʘʥʽ ʤʝʪʦʜʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ çʆʨʛʘʥʽʟʘʮʽʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʰʢʦʣʽè [3]. ʄʽʥʽʩʪʝʨʩʪʚʦ 
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ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʚ 2020 ʨʦʮʽ ʟʘʪʚʝʨʜʠʣʦ çʇʦʣʦʞʝʥʥʷ ʧʨʦ ʜʠʩʪʘʥʮʽʡʥʫ 

ʬʦʨʤʫ ʟʜʦʙʫʪʪʷ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè [5]. 

ʉʝʨʝʜ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʭ ʜʣʷ ʦʩʚʽʪʷʥ. ʇʝʨʰ ʟʘ ʚʩʝ ʜʣʷ ʚʜʘʣʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʫʥʽʢʘʮʽʶ ʫʩʽʭ 

ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʠʙʨʘʪʠ ʤʽʩʮʝ, ʚ ʷʢʦʤʫ ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʙʫʜʝ 

ʦʪʨʠʤʫʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʚʽʜʦʤʦʩʪʽ. ʉʘʤʝ ʪʘʤ ʨʦʟʤʽʱʫʚʘʪʠ ʨʽʟʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʫʯʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʪʘ ʟʦʨʽʻʥʪʫʚʘʪʠ ʚ ʨʦʟʢʣʘʜʽ ʫʨʦʢʽʚ. 

ɹʘʛʘʪʦ ʧʠʪʘʥʴ ʚʠʥʠʢʘʻ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʥʘʣʘʛʦʜʠʪʠ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ. ʗʢʠʡ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʙʦʚô̫ ʟʢʦʚʠʤ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʩʝʨʚʽʩʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʚʯʘʥʥʷ. ʊʦʙʪʦ, ʧʦʪʨʽʙʥʦ ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʝʚʽ ʧʦʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ ʪʘ 

ʦʪʨʠʤʘʪʠ ʥʘ ʥʴʦʛʦ ʚʽʜʧʦʚʽʜʴ. 

ʋ çʇʦʣʦʞʝʥʥʽ ʧʨʦ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷè [4] ʚʦʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʡ ʧʨʦʮʝʩ ʥʘʙʫʪʪʷ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ ʽ ʩʧʦʩʦʙʽʚ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʯʝʨʝʟ ʟʘʩʦʙʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʚʽʜʜʘʣʝʥʠʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɯʩʥʫʶʪʴ ʧʣʘʪʬʦʨʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ: MOODLE, Google Classroom, GIOS, Coursera 

(https://www.coursera.org/), Khan Academy, Prometheus (https://prometheus.org.ua) ʪʘ 

ʽʥʰʽ. ɿʦʢʨʝʤʘ ʜʣʷ ʫʯʥʽʚ ʦʩʥʦʚʥʦʾ ʪʘ ʩʪʘʨʰʦʾ ʰʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʘʪʝʨʽʘʣʠ 

ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ çʄʽʡ ʢʣʘʩè, çʅʘ ʫʨʦʢè ʪʘ çɺʩʝʦʩʚʽʪʘè. 

ʇʦʜʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʩʣʽʜʢʦʤ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʩʪʘʣʦ ʪʝ, ʱʦ ʡʦʛʦ ʜʠʜʘʢʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʦ ʥʝʜʦʩʪʘʪʥʽʤ ʟ ʨʽʟʥʠʭ 

ʛʘʣʫʟʝʡ ʟʥʘʥʴ ʽ ʧʨʠʟʚʝʣʦ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʚʣʘʩʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʟʘʧʠʩʽʚ ʜʝʤʦʥʩʪʨʘʮʽʡ ʝʢʨʘʥʫ, ʧʨʝʟʝʥʪʘʮʽʾ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʢʦʤʝʥʪʘʨʷʤʠ, ʚʽʜʝʦʫʨʦʢʽʚ, ʪʝʩʪʽʚ, ʩʘʤʦʩʪʽʡʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʙʽʪ ʟ 

ʘʚʪʦʤʘʪʠʯʥʦʶ ʧʝʨʝʚʽʨʢʦʶ ʪʦʱʦ) [2]. ɺʽʜʩʫʪʥʽʩʪʴ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʫ ʪʘʢʦʤʫ ʨʝʞʠʤʽ 

ʢʦʤʧʝʥʩʫʚʘʣʘʩʷ ʯʝʨʝʟ ʩʘʤʦʦʩʚʽʪʥʶ ʜʽʷʣʴʥʽʩʪʴ ʫʯʠʪʝʣʽʚ (ʚʝʙʽʥʘʨʠ, ʧʨʘʢʪʠʯʥʽ 

ʦʥʣʘʡʥ-ʟʘʥʷʪʪʷ, ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ ʪʦʱʦ). 

ʅʘʣʘʛʦʜʞʝʥʥʷ ʟʚʦʨʦʪʥʽʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʚʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʩʪʘʣʦ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʢʣʘʩʥʠʭ ʢʝʨʽʚʥʠʢʽʚ ʪʘ ʢʫʨʘʪʦʨʽʚ ʛʨʫʧ. ɼʣʷ 

ʮʴʦʛʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʠʩʪʝʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

(ʯʘʪʠ) ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ (Viber, Telegram ʘʙʦ ʽʥʰʽ ʩʠʩʪʝʤʠ ʜʣʷ 

ʧʝʨʝʜʘʚʘʥʥʷ ʤʠʪʪʻʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ (ʤʝʩʝʥʜʞʝʨʠ)). ʅʘ ʦʩʥʦʚʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʫʯʘʩʥʠʢʠ ʜʽʟʥʘʚʘʣʠʩʷ ʦʩʪʘʥʥʽ ʥʦʚʠʥʠ, ʦʪʨʠʤʫʚʘʣʠ ʟʘʧʨʦʰʝʥʥʷ ʥʘ ʦʥʣʘʡʥ-ʫʨʦʢʠ 

(ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ Zoom) ʪʘ ʥʘʛʘʜʫʚʘʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʜʣʷ 

ʩʘʤʦʦʧʨʘʮʶʚʘʥʥʷ. ɯʥʢʦʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʽ ʩʘʤʽ ʤʝʩʝʥʜʞʝʨʠ, ʫʯʥʽ ʥʘʜʩʠʣʘʣʠ 

ʚʠʢʦʥʘʥʽ ʟʘʚʜʘʥʥʷ [9]. 

ʉʝʨʚʽʩʠ Google Meet ʪʘ Zoom ʩʪʘʣʠ ʦʩʥʦʚʥʠʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʥʣʘʡʥ-

ʟʘʥʷʪʴ ʜʣʷ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ. ɼʦʨʝʯʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʩʽʡʥʠʭ ʟʘʣʽʚ, ʜʝ ʤʦʞʥʘ 

ʦʙô̒ ʜʥʘʪʠ ʟʜʦʙʫʚʘʯʽʚ ʧʝʚʥʠʤ ʯʠʥʦʤ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʆʙô̒ ʜʥʫʚʘʪʠ ʤʦʞʥʘ ʚʽʜ ʜʚʦʭ ʦʩʽʙ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ, ʘ ʧʦʪʽʤ ʟʘʩʣʫʭʘʪʠ ʩʧʽʢʝʨʘ ʚʽʜ 

ʢʦʞʥʦʾ ʢʦʤʘʥʜʠ. 

ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʜʘʣʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʪʷ ʧʦʪʨʽʙʥʦ ʧʘʤô̫ ʪʘʪʠ ʢʽʣʴʢʘ 

ʧʨʘʚʠʣ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ ʚ ʮʠʭ ʜʦʜʘʪʢʘʭ, ʘ ʩʘʤʝ: ʢʦʨʠʩʪʫʚʘʪʠʩʷ çʟʘʣʦʤ 

ʦʯʽʢʫʚʘʥʥʷè; ʩʪʚʦʨʠʪʠ ʟʘʣʠ ʨʝʛʫʣʷʨʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ; ʚʽʜʩʪʝʞʫʚʘʪʠ ʫʚʘʛʫ 

ʫʯʘʩʥʠʢʽʚ; ʟʘʧʠʪʫʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʯʠʤ ʩʪʦʣʦʤ ʫʯʘʩʥʠʢʽʚ; ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʬʦʥʦʤ 

ʚ ʢʘʜʨʽ; ʟʘʧʠʩʫʚʘʪʠ ʩʚʦʾ ʥʘʨʘʜʠ; ʥʘʚʝʩʪʠ ʮʠʬʨʦʚʠʡ ʤʘʨʘʬʝʪ. 

ɿ 14 ʙʝʨʝʟʥʷ 2022 ʨʦʢʫ ʄʆʅ ʩʧʽʣʴʥʦ ʟ ʢʦʤʧʘʥʽʻʶ Google ʋʢʨʘʾʥʘ ʟʘʧʫʩʪʠʣʠ 

ʮʠʬʨʦʚʫ ʧʣʘʪʬʦʨʤʫ ï ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʦʥʣʘʡʥ-ʨʦʟʢʣʘʜ ï

 https://mon.gov.ua/ua/vseukrayinskij-rozklad. ʎʝ ʟʨʦʙʣʝʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʩʽ, ʭʪʦ 

ʟʘʡʤʘʪʠʤʝʪʴʩʷ ʜʠʩʪʘʥʮʽʡʥʦ, ʚʠʤʫʰʝʥʦ ʪʠʤʯʘʩʦʚʦ ʧʝʨʝʾʭʘʚ ʚ ʽʥʰʠʡ ʨʝʛʽʦʥ ʢʨʘʾʥʠ 

ʘʙʦ ʟʘ ʢʦʨʜʦʥ, ʟʤʦʛʣʠ ʜʦʣʫʯʠʪʠʩʴ ʜʦ ʥʘʚʯʘʥʥʷ. ɼʦ ʥʝʾ ʦʪʨʠʤʘʶʪʴ ʜʦʩʪʫʧ ʚʩʽ 

ʙʘʞʘʶʯʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʂʦʞʝʥ ʫʨʦʢ ʤʽʩʪʠʪʴ ʚʽʜʝʦ, ʢʦʥʩʧʝʢʪ, ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ. 

ʂʦʥʪʨʦʣʴ ʟʥʘʥʴ ʽ ʚʤʽʥʴ ʫʯʥʽʚ ï ʦʙʦʚô̫ ʟʢʦʚʘ ʫʤʦʚʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʥʘ ʩʴʦʛʦʜʥʽ ̔ ʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʧʨʦʛʨʘʤ ʪʘ ʢʫʨʩʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ 

ʥʘʚʯʘʥʥʷ [7]. ɼʦ ʪʘʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʚʽʜʥʦʩʷʪʴ: ʨʝʜʘʢʪʦʨʠ ʧʨʝʟʝʥʪʘʮʽʡ 

(Animoto, Google Slides, HelloSlide, Open Office Impress, Power Point, Prezi, Reveal, 

Slidebomb, Sliderocket, Slideroll, SlideShow, Tackk, ZohoShow), ʚʽʜʝʦ ʪʘ ʘʫʜʽʦ 

(Flash, KMPlayer, QuickTime, Windows Media ʘʙʦ ʚʙʫʜʦʚʘʥʠʡ ʧʨʦʛʨʘʚʘʯ Windows), 

ʪʝʢʩʪʦʚʽ ʨʝʜʘʢʪʦʨʠ (WordPad, LibreOffice, Microsoft Word, ʦʥʣʘʡʥ ʨʝʜʘʢʪʦʨ ʚʽʜ 

ʢʦʤʧʘʥʽʾ Google), ʤʝʨʝʞʘ ʥ̔ʪʝʨʥʝʪ (Coggle, MindMeister, FreeMind, LucidChart, 

Mind Map, Mindomo, ɯʥʬʦʛʨʘʬʽʢʘ ʟ ʤʝʨʝʞʽ), ʪʝʤʘʪʠʯʥʽ ʩʧʽʣʴʥʦʪʠ (ʙʣʦʛʠ, ʩʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ, ʚʝʜʝʥʥʷ çɾʠʚʦʛʦ ʞʫʨʥʘʣʫè). ɼʦ ʩʠʩʪʝʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ 

ʩʪʚʦʨʶʚʘʪʠ ʭʤʘʨʠ ʩʣʽʚ ʥʘʣʝʞʘʪʴ: WordArt, Word It Out, Word Cloud Generation, 

Wordcloud.pro. 

ʆʩʢʽʣʴʢʠ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʨʦʟʨʦʙʣʝʥʘ ʻʜʠʥʘ ʩʠʩʪʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʧʽʜ ʯʘʩ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʪʦ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʪʠʤʠ ʟʘʩʦʙʘʤʠ, ʷʢʽ 

ʢʦʤʬʦʨʪʥʽ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɼʦʨʝʯʥʠʤ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤ Classtime, Google-ʬʦʨʤʘ, Learningapps. ʇʝʨʰ ʟʘ ʚʩʝ ʧʦʪʨʽʙʥʦ ʥʘʤʘʛʘʪʠʩʷ 

ʥʘʜʘʚʘʪʠ ʫʯʥʷʤ ʙʽʣʴʰʝ ʧʽʜʪʨʠʤʢʠ, ʥʽʞ ʢʨʠʪʠʢʠ, ʚʦʥʠ ʡ ʪʘʢ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ 

ʩʦʮʽʘʣʴʥʦʾ ʽʟʦʣʷʮʽʾ ʪʘ ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʚʜʦʤʘ. 

ʊʘʢʦʞ ʧʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ [8] ʜʦʨʝʯʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʝʣʝʢʪʨʦʥʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ [6]: ʜʠʥʘʤʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

(ThingLink, https://www.thinglink.com/); ʚ̔ ʨʪʫʘʣʴʥʘ ʜʦʰʢʘ (http://en.linoit.com); 

ʥʘʚʯʘʣʴʥʽ ʧʘʟʣʠ (http://www.jigsawplanet.com); ʧʝʨʩʦʥʘʣʴʥʠʡ ʩʘʡʪ ʚʯʠʪʝʣʷ; 

ʢhʘʣʘ ʯʘʩʫ (http://timetoast.com, http://www.slideshare.net, http://www/dipity.com). 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘʢʠʭ ̫ ʢ: 

ʥʘʚʯʘʥʥʷ ʚ ʩʧʽʚʧʨʘʮʽ, ʧʨʦʢ̒ʪʥʘ ʤʝʪʦʜʠʢʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʥ̔ʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ ʜʦʧʦʤʘʛʘ ̒ʨʝʘʣʽʟʫʚʘʪʠ ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ 

ʧʽʜʭʽʜ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʫ ̒̔ ʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʽ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʥʘʚʯʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʜʽʙʥʦʩʪʝʡ ʦʩʚʽʪʷʥ, ʾʭʥʴʦʛʦ ʨʽʚʥʷ ʥʘʚʯʝʥʦʩʪʽ, ʩʭʠʣʴʥʦʩʪʝʡ ʽ ʪ. ʜ. ɸ ʮʝ 

ʩʚʦʁ̒ ʯʝʨʛʦ  ʁʩʧʨʠʷʻ ʧʦʛʣʠʙʣʝʥʥʶ ʟʥʘʥʴ, ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʜʦ ʚʠʚʯʝʥʥʷ ʪʘ 
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ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʧʨʝʜʤʝʪʽʚ; ʟʜʽʡʩʥʝʥʥʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ; ʧʽʜʚʠʱʝʥʥʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ. 
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ɯʅʊɽɻʈɸʎɯʗ ɽʉʊɽʊʀʏʅʀʍ ʊɸ ɯʅʌʆʈʄɸʎɯʁʅʆ-ɺɯɿʋɸʃʔʅʀʍ 

ɯʅʅʆɺɸʎɯʁ ɺ ɼʀʉʊɸʅʎɯʁʅʆʄʋ ʅɸɺʏɸʃʔʅʆʄʋ ʂʋʈʉɯ 

çʂʆʄʇôʖʊɽʈʅɸ ɻʈɸʌɯʂɸè 

ʎʽʜʠʣʦ ɯʨʠʥʘ ɯʛʦʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʜʠʟʘʡʥʫ ʪʘ ʤʝʪʦʜʠʢʠ ʾʭ 

ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

 iryna.tsidylo@tnpu.edu.ua 

ʎʽʜʠʣʦ ʍʨʠʩʪʠʥʘ ɯʚʘʥʽʚʥʘ 
ʩʪʫʜʝʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʂʦʤʧôʁ ʪʝʨʥʽ ʥʘʫʢʠ (Digital-ʘʥʘʣʽʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

chrystyna.tsidylo@tnpu.edu.ua 

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʜʠʟʘʡʥʝʨʘ 

ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʟʘʛʘʣʴʥʦʭʫʜʦʞʥʽʭ ̔  ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ [2, ʩ. 8]. ʇʨʦʬʝʩʽʡʥʝ 

ʥʘʚʯʘʥʥʷ, ʷʢʝ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʩʴ ʘʨʩʝʥʘʣ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʝ ʪʽʣʴʢʠ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʤʘʡʙʫʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʝʮʽʘʣʽʩʪʘ, ʘ ʷʢ ʟʘʩʽʙ, 

ʱʦ ʬʦʨʤʫʻ, ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʠʭ ʷʢʦʩʪʝʡ ʽ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ 

ʜʠʟʘʡʥʝʨʘ ï ʦʜʥʝ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʚ ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʠʮʽ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. 

ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʢʦʤʧôʁ ʪʝʨʠʟʘʮʽʷ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʨʦʝʢʪʥʦʾ 

ʢʫʣʴʪʫʨʠ [3, ʩ. 74ï75]. 

ʆʜʥʽʻʶ ʽʟ ʚʠʜʽʣʝʥʠʭ ʥʘʤʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʜʠʟʘʡʥʝʨʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ̒  

ʽʥʪʝʛʨʘʮʽʷ ʝʩʪʝʪʠʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʽʟʫʘʣʴʥʠʭ ʽʥʥʦʚʘʮʽʡ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʜʠʟʘʡʥ-ʧʨʦʝʢʪʫʚʘʥʥʽ. ʋ ʪʝʨʤʽʥ çʝʩʪʝʪʠʯʥʽ ʽʥʥʦʚʘʮʽʾè ʤʠ ʚʢʣʘʜʘʻʤʦ ʨʦʟʫʤʽʥʥʷ 

ʦʙʨʘʟʦʪʚʦʨʯʦ-ʚʠʨʘʞʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʽʜ ʧʦʥʷʪʪʷʤ 

ç̔ ʥʬʦʨʤʘʮʽʡʥʦ-ʚʽʟʫʘʣʴʥʽ ʽʥʥʦʚʘʮʽʾè ʤʠ ʨʦʟʫʤʽʻʤʦ ʽʥʩʪʨʫʤʝʥʪʠ ʡ ʧʨʦʮʝʜʫʨʠ 

ʫʧʨʘʚʣʽʥʥʷ ʟʦʙʨʘʞʝʥʥʷʤʠ ʚ ʨʽʟʥʠʭ ʛʨʘʬʽʯʥʠʭ ʨʝʜʘʢʪʦʨʘʭ.  
ɼʦʩʣʽʜʞʝʥʥʷ ʧʠʪʘʥʴ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʨʦʙʦʪʽ ʭʫʜʦʞʥʠʢʘ ʽ ʜʠʟʘʡʥʝʨʘ ʧʦʢʘʟʘʣʦ, ʱʦ ʪʘʢʽ ʘʚʪʦʨʠ, ʷʢ 

ɺ. ʄʦʥʝʪʦʚ, ʄ. ʌʽʣʣʽʧʦʚ ʧʝʨʝʢʦʥʘʥʽ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ çʚʙʫʜʦʚʫʚʘʥʥʷè ʾʭ ʚ 

ʪʨʘʜʠʮʽʡʥʽ ʬʦʨʤʠ ʪʚʦʨʯʦʩʪʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʫʜʦʞʥʽʭ ʪʨʘʜʠʮʽʡ ʚ 

ʥʦʚʠʭ ʬʦʨʤʘʭ, ʟ ʽʥʰʦʛʦ. 

ɺ. ʄʦʥʝʪʦʚ ʚʠʜʽʣʷʻ ʪʘʢʽ ʫʥʽʢʘʣʴʥʽ ʝʣʝʢʪʨʦʥʥʽ ʟʘʩʦʙʠ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ 

ʛʨʘʬʽʯʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ:  

1) ʪʦʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʦʥʘʣʴʥʦ-ʢʦʣʽʨʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʦʙʨʘʞʝʥʥʷ; 

ʪʦʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʟʦʨʽʩʪʶ ʰʘʨʽʚ; 

2) ʦʩʦʙʣʠʚʘ ʩʠʩʪʝʤʘ ʝʬʝʢʪʽʚ ʚ ʤʦʥʪʘʞʥʠʭ ʧʝʨʝʭʦʜʘʭ; 

3) ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʯʥʦ ʢʝʨʦʚʘʥʠʭ ʝʬʝʢʪʽʚ; 

4) ʫʧʨʘʚʣʽʥʥʷ ʰʚʠʜʢʽʩʪʶ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʦʙʨʘʞʝʥʥʷ, ʡʦʛʦ ʬʦʨʤʠ, ʢʦʣʴʦʨʫ 

ʘʙʦ ʬʘʢʪʫʨʠ; 

5) ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʦʙô̒ ʢʪʽʚ, ʾʭ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʘʥʽʤʘʮʽʷ, ʧʦʻʜʥʘʥʥʷ ʟ 

ʙʫʜʴ-ʷʢʠʤʠ ʚʽʜʟʥʷʪʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ; 

6) ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʚʠʨʘʟʥʽʩʪʶ ʥʘʧʠʩʘʥʥʷ ʰʨʠʬʪʽʚ ʽ ʾʭ ʨʫʭʦʤ ʥʘ 

ʝʢʨʘʥʽ; 

7) ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʪʠ ʩʢʣʘʜʥʽ ʧʨʦʮʝʜʫʨʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʧʝʨʝʪʚʦʨʝʥʴ ʟʦʙʨʘʞʝʥʥʷ [4, ʩ. 57]. 

ɼʫʤʢʘ ɺ. ʄʦʥʝʪʦʚʘ ʧʨʦ ʪʝ, ʱʦ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ 

ʤʘʶʪʴ ʙʫʪʠ ʦʩʥʦʚʦʶ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʙʘʟʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʚʩʽʣʷʢʠʭ 

ʝʬʝʢʪʽʚ ʽ ʬʽʣʴʪʨʽʚ, ʘ ʚʠʨʘʞʘʣʴʥʽ ʟʘʩʦʙʠ ʭʫʜʦʞʥʠʢʘ (ʱʦʙ ʚʠʚʯʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ 

ʪʚʦʨʠ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʜʠʟʘʡʥʫ) ʜʦʮʽʣʴʥʦ ʛʨʫʧʫʚʘʪʠ ʟʘ ʩʪʫʧʝʥʝʤ ʾʭ ʩʪʨʫʢʪʫʨʥʦʛʦ ʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʠʚʝʣʘ ʥʘʩ ʜʦ ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʫ ʧʦʙʫʜʦʚʠ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʟ ʢʫʨʩʫ çʂʦʤʧôʁ ʪʝʨʥʘ ʛʨʘʬʽʢʘè. 

ʋ ʮʴʦʤʫ ʨʘʟʽ ʤʦʞʥʘ ʨʦʟʨʽʟʥʠʪʠ ʧô̫ ʪʴ ʨʽʚʥʽʚ ʩʢʣʘʜʥʦʩʪʽ:  

1) ʢʦʣʽʨ, ʷʩʢʨʘʚʽʩʪʴ, ʬʦʨʤʘ, ʱʦ ʫʧʨʘʚʣʷʶʪʴʩʷ ʙʘʟʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʦʛʨʘʤ; 

2) ʢʦʣʽʨʥʽ ʧʘʣʽʪʨʠ, ʷʢʽ ʛʦʪʫʶʪʴ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʫʜʦʞʥʠʢ ʽ ʜʠʟʘʡʥʝʨ; 

3) ʬʽʣʴʪʨʠ ʡ ʝʬʝʢʪʠ ʜʣʷ ʢʦʣʽʨʥʦʾ, ʩʚʽʪʣʦʚʦʾ ʪʘ ʬʘʢʪʫʨʥʦʾ ʦʙʨʦʙʢʠ ʥʝʨʫʭʦʤʠʭ 

ʟʦʙʨʘʞʝʥʴ; 

4) ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʤʝʪʘʤʦʨʬʦʟʠ ʟʦʙʨʘʞʝʥʴ ʚ ʯʘʩʽ; 

5) ʤʦʥʪʘʞ, ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʤʘʣʠʭ ʬʦʨʤ ʫ ʚʝʣʠʢʽʡ ʬʦʨʤʽ. 

ʂʦʞʝʥ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʦʙʨʘʟʦʪʚʦʨʯʦ-ʚʠʨʘʞʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʤʘʻ ʩʚʦʾ 

ʽʥʩʪʨʫʤʝʥʪʠ ʡ ʧʨʦʮʝʜʫʨʠ ʫʧʨʘʚʣʽʥʥʷ ʚ ʨʽʟʥʠʭ ʛʨʘʬʽʯʥʠʭ ʧʨʦʛʨʘʤʘʭ. ʆʜʥʘʢ ʩʘʤʝ ʚ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʫʤʽʥʥʽ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʮʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʡ ʧʨʦʮʝʜʫʨʘʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʷʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ ʽ ʧʦʣʷʛʘʻ ʩʫʪʴ ʚʠʚʯʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʭʫʜʦʞʥʠʢʘʤʠ ʡ ʜʠʟʘʡʥʝʨʘʤ. ʑʦʙ ʧʝʨʝʨʘʭʦʚʘʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʪʘʣʠ 

ʦʙʨʘʟʦʪʚʦʨʯʦ-ʚʠʨʘʞʘʣʴʥʠʤʠ, ʚʦʥʠ ʤʘʶʪʴ ʩʪʘʪʠ ʝʣʝʤʝʥʪʘʤʠ ʦʙʨʘʟʦʪʚʦʨʯʦʾ ʤʦʚʠ, 

ʷʢʘ ʧʝʨʝʜʘʻ ʚʽʜʯʫʪʪʷ, ʝʩʪʝʪʠʯʥʠʡ ʝʤʦʮʽʡʥʠʡ ʜʦʩʚʽʜ ʘʚʪʦʨʘ. 

ʇʽʜ ʧʦʥʷʪʪʷʤ çʭʫʜʦʞʥʴʦ-ʚʠʨʘʞʘʣʴʥʽ ʟʘʩʦʙʠè ɺ. ʄʦʥʝʪʦʚ ʨʦʟʫʤʽʻ ʟʘʩʦʙʠ, 

ʟʜʘʪʥʽ ʚʠʨʘʞʘʪʠ ʧʝʚʥʽ ʷʢʦʩʪʽ ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ, ʟʚô̫ ʟʘʥʽ ʫ ʩʧʦʛʘʜʘʭ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʟ ʧʝʚʥʠʤʠ ʚʽʜʯʫʪʪʷʤʠ. ʂʦʤʧôʁ ʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʚ ʨʫʢʠ ʭʫʜʦʞʥʠʢʦʚʽ 

ʜʠʚʦʚʠʞʥʦ ʩʣʫʭʥʷʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ, ʢʦʞʥʦʶ ʦʢʨʝʤʦ ʪʘ ʚʩʽʤʘ ʨʘʟʦʤ, ʱʦ ʟʥʘʯʥʦ ʟʤʽʥʶʻ 

ʦʙʨʘʟʦʪʚʦʨʯʠʡ ʩʢʣʘʜ ʭʫʜʦʞʥʴʦʾ ʤʦʚʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʨʘʞʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʭʫʜʦʞʥʽʤʠ ʟʘʚʜʘʥʥʷʤʠ. ʂʦʞʥʝ ʪʘʢʝ ʟʘʚʜʘʥʥʷ, ʟʘʟʚʠʯʘʡ, ʩʧʨʠʯʠʥʷʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ 

ʘʚʪʦʨʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚʽʜʨʘʟʫ ʢʽʣʴʢʦʤʘ ʚʠʨʘʞʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚ ʢʦʤʧʣʝʢʩʽ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʡʦʤʫ ʨʝʟʫʣʴʪʘʪʫ [4, ʩ. 58]. 

ʄ. ʌʽʣʽʧʧʦʚ, ʥʘʫʢʦʚʦ ʦʩʤʠʩʣʶʶʯʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʪʘ 

ʚʝʙʜʠʟʘʡʥʫ ʜʦ ʛʨʘʬʽʯʥʦʾ ʧʨʦʝʢʪʥʦʾ ʢʫʣʴʪʫʨʠ, ʟʜʽʡʩʥʶʻ ʤʠʩʪʝʮʪʚʦʟʥʘʚʯʠʡ ʘʥʘʣʽʟ 

ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʩʢʨʽʥ-ʜʠʟʘʡʥʫ (ʷʢ ʨʽʟʥʦʚʠʜʫ ʭʫʜʦʞʥʴʦ-ʧʨʦʝʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ), ʚʠʷʚʣʷʻ ʡʦʛʦ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʪʘʥʦʚʣʝʥʥʷ ʷʢʠʭ ʧʦʚô̫ ʟʘʥʦ ʟ 

ʨʦʟʚʠʪʢʦʤ ʚʠʨʘʞʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʪʝʭʥʦʟʦʙʨʘʞʝʥʴ ʽ ʾʭ ʚʧʣʠʚʦʤ ʥʘ ʚʽʟʫʘʣʴʥʫ ʤʦʚʫ 

ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ. ɼʦ ʪʝʭʥʦʟʦʙʨʘʞʝʥʴ ʚʽʜʥʦʩʷʪʴʩʷ ʬʦʪʦʛʨʘʬʽʷ, ʚʽʜʝʦ, 

ʟʦʙʨʘʞʝʥʥʷ ʽʥʰʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʚʩʝʨʝʜʠʥʽ ʧʨʦʝʢʪʦʚʘʥʦʛʦ, ʘ ʪʘʢʦʞ ʧʣʘʩʪʠʯʥʽ ʮʠʪʘʪʠ 

ʟ ʘʨʩʝʥʘʣʫ ʪʨʘʜʠʮʽʡʥʠʭ ʤʠʩʪʝʮʪʚ, ʚʽʜʩʢʘʥʦʚʘʥʽ ʪʘ ʧʝʨʝʚʝʜʝʥʽ ʚ ʮʠʬʨʦʚʫ ʬʦʨʤʫ. 

ɺʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʪʝʭʥʦʟʦʙʨʘʞʝʥʥʷ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʦʙô̒ ʢʪʠ, ʙʫʜʫʯʠ 

ʚʢʣʶʯʝʥʠʤʠ ʚ ʪʢʘʥʠʥʫ ʦʜʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. ɯ ʧʣʦʱʠʥʥʽ, ʽ ʦʙô̒ ʤʥʽ ʬʦʨʤʠ ʚ ʤʝʞʘʭ 

ʪʚʦʨʫ ʩʢʨʽʥ-ʜʠʟʘʡʥʫ ʥʘʜʽʣʷʶʪʴʩʷ ʩʚʦʾʤ ʟʥʘʯʝʥʥʷʤ. ʊʝʭʥʦʟʦʙʨʘʞʝʥʥʷ ʚ ʩʢʨʽʥ-

ʜʠʟʘʡʥʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ çʢʘʨʪʠʥʠ ʚ ʢʘʨʪʠʥʽè. ɺʦʥʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ 

ʧʨʠʤʥʦʞʝʥʥʶ ʩʤʠʩʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜʽʛʨʘʚʘʪʠ ʨʦʣʴ ʚʽʟʫʘʣʴʥʠʭ 

ʮʠʪʘʪ ʚ ʟʘʛʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʽʥʪʝʨʬʝʡʩʫ [4, ʩ. 59]. 

ʄ. ʌʽʣʽʧʧʦʚ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʩʢʨʽʥ-ʜʠʟʘʡʥ ï ʮʝ ʚʠʜ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʪʝʭʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ʢʦʤʧôʁ ʪʝʨʘ ʫ ʚʽʟʫʘʣʴʥʠʡ ʨʷʜ, ʜʦʩʪʫʧʥʠʡ ʣʶʜʩʴʢʦʤʫ ʩʧʨʠʡʥʷʪʪ.ʁ ʅʘ ʜʫʤʢʫ 

ʜʦʩʣʽʜʥʠʢʘ, ʟʘʚʜʘʥʥʷ ʩʢʨʽʥ-ʜʠʟʘʡʥʫ ʷʢ ʪʝʭʥʽʢʦ-ʝʩʪʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʣʶʜʩʴʢʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʧʨʦʮʝʩʽʚ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʥʝʶ ʚ ʪʝʭʥʦʛʝʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʠʡ 

ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʚʦʨʫ ʩʢʨʽʥ-ʜʠʟʘʡʥʫ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʦʩʣʽʜʦʚʥʦʤʫ ʧʝʨʝʪʚʦʨʝʥʥʽ ʤʘʪʝʨʽʘʣʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʣʦʛʽʯʥʦ-

ʧʦʢʨʦʢʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʚ ʤʘʪʝʨʽʘʣ ʜʣʷ ʝʤʦʮʽʡʥʦ-ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ. 

ɿ ʤʝʪʦʜʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʮʝ ʽ ʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʚʦʨʫ ʩʢʨʽʥ-ʜʠʟʘʡʥʫ. 

ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʪʠʧʦʣʦʛʽʾ ʚʠʨʘʞʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ 

ʧʨʠʡʦʤʽʚ ʩʢʨʽʥ-ʜʠʟʘʡʥʫ ʘʚʪʦʨ ʨʦʟʜʽʣʷʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʥʘ ʜʚʘ ʝʪʘʧʠ: 

1) ʚʽʜʙʽʨ ʥʝʦʙʭʽʜʥʦʾ (ʟʘ ʤʦʞʣʠʚʦʩʪʽ ʥʘʡʤʝʥʰʦʾ) ʢʽʣʴʢʦʩʪʽ ʟʥʘʯʫʱʠʭ ʜʣʷ 

ʟʤʽʩʪʫ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʡʙʫʪʥʴʦʛʦ ʪʚʦʨʫ; 

2) ʚʠʙʫʜʦʚʫʚʘʥʥʷ ʾʭ ʩʪʨʫʢʪʫʨʥʠʭ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ. 
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ɼʦ ʚʠʨʘʞʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʩʢʨʽʥ-ʜʠʟʘʡʥʫ ʄ. ʌʽʣʽʧʧʦʚ ʚʽʜʥʦʩʠʪʴ ʰʨʠʬʪ, 

ʧʣʦʱʠʥʫ (ʬʦʥ), ʩʚʽʪʣʦ, ʢʦʣʽʨ, ʨʫʭ. ʅʘʫʢʦʚʝʮʴ ʨʦʟʛʣʷʥʫʚ ʩʧʦʩʦʙʠ ʢʦʤʧʦʟʠʮʽʾ ʪʘ 

ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʪʚʦʨʫ ʟʘʛʘʣʦʤ. ɺʩʽ ʟʫʩʠʣʣʷ ʜʠʟʘʡʥʝʨʘ ʽʥʪʝʨʬʝʡʩʫ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʦʨʛʘʥʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʾ, ʘ, ʦʪʞʝ, ʥʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʪʦʛʦ, ʭʪʦ ʩʧʨʠʡʤʘʻ. 

ɯʥʬʦʨʤʫʚʘʪʠ ï ʦʟʥʘʯʘʻ ʥʘʜʘʚʘʪʠ ʬʦʨʤʫ. ʎʷ ʬʦʨʤʘ ʚ ʩʢʨʽʥ-ʜʠʟʘʡʥʽ ʚʢʣʶʯʘʻ: 

1) ʥʘʙʽʨ ʚʠʨʘʞʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʘʜʝʢʚʘʪʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʟʤʽʩʪʫ; 

2) ʦʙʨʘʟ, ʷʢʠʡ ʫ ʢʦʥʮʝʥʪʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʻ ʩʝʥʩʦʤ ʧʦʚʽʜʦʤʣʝʥʥʷ; 

3) ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʧʨʠʡʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʪʦʤʫ, ʭʪʦ ʩʧʨʠʡʤʘʻ, ʦʩʚʦʶʚʘʪʠ 

ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʥʴʦʛʦ ʽʥʬʦʨʤʘʮʽʶ [4, ʩ. 60]. 

ʄ. ʌʽʣʽʧʧʦʚ ʩʬʦʨʤʫʣʶʚʘʚ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʩʢʨʽʥ-ʜʠʟʘʡʥʫ: ʮʝ 

ʭʫʜʦʞʥʴʦ-ʧʨʦʝʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʨʽʟʥʦʚʠʜ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʱʦ ʩʠʥʪʝʟʫʻ ʦʩʥʦʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʝʭʥʦʟʦʙʨʘʞʝʥʴ ʽ ʧʝʨʝʚʦʜʠʪʴ ʾʭ ʫ ʩʬʝʨʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʜʣʷ ʛʘʨʤʦʥʽʟʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʦʥʪʘʢʪʽʚ ʤʽʞ ʣʶʜʠʥʦʶ ʽ ʢʦʤʧôʁ ʪʝʨʥʦʶ 

ʪʝʭʥʽʢʦʶ. ɿʘʚʜʘʥʥʷ ʩʢʨʽʥ-ʜʠʟʘʡʥʫ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʡ ʦʧʪʠʤʽʟʘʮʽʾ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʭ ʝʩʪʝʪʠʟʘʮʽʾ [4, ʩ. 61]. 

ʊʦʤʫ, ʫ ʨʦʟʨʦʙʣʝʥʦʤʫ ʥʘʤʠ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ çʂʦʤʧôʁ ʪʝʨʥʘ ʛʨʘʬʽʢʘè 

ʧʝʨʰʝ ʥʘʚʯʘʣʴʥʝ ʟʘʚʜʘʥʥʷ ʟ ʦʩʚʦʻʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ Adobe Photoshop 

ʧʝʨʝʜʙʘʯʘʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʽʟ ʛʘʣʝʨʝʻʶ ʬʽʣʴʪʨʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʽʪʝʨʘʮʽʾ 

ʦʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚ ʜʝʩʷʪʠ ʚʘʨʽʘʥʪʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ çʌʽʣʴʪʨè. ɺʠʜʽʣʝʥʥʷ ʪʘ 

ʜʝʬʦʨʤʘʮʽʷ ʟʦʙʨʘʞʝʥʴ, ʨʦʙʦʪʘ ʟ ʰʘʨʘʤʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʥʘʥʥʷ ʢʦʣʘʞʫ ʚ ʩʪʠʣʽ 

ʧʦʧ-ʘʨʪ. ʈʦʙʦʪʘ ʟ ʪʝʢʩʪʦʤ ʚ ʛʨʘʬʽʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʷʚʣʝʥʥʷ 

ʭʘʨʘʢʪʝʨʫ ʩʠʤʚʦʣʽʚ, ʩʪʚʦʨʝʥʥʷ ʤʦʥʦʛʨʘʤʠ, ʨʦʟʨʦʙʢʠ ʚʽʟʠʪʥʦʾ ʢʘʨʪʢʠ. 

ʇʨʦʜʦʚʞʫʶʯʠ ʨʦʙʦʪʫ ʟ ʰʘʨʘʤʠ ʩʪʫʜʝʥʪʠ ʦʧʨʘʮʴʦʚʫʶʪʴ ʬʦʨʤʫ ʽ ʢʦʣʽʨ ʯʝʨʝʟ 

ʜʦʧʦʤʽʞʥʠʡ/ʦʩʥʦʚʥʠʡ ʧʨʦʩʪʽʨ, ʜʦʜʘʪʢʦʚʽ/ʢʦʥʪʨʘʩʪʥʽ ʢʦʣʴʦʨʠ. ʈʦʙʦʪʘ ʟ 

ʚʠʜʽʣʝʥʥʷʤʠ ʪʘ ʜʝʬʦʨʤʘʮʽʷʤʠ ʟʦʙʨʘʞʝʥʴ ʧʝʨʝʜʙʘʯʘʻ ʦʧʨʘʮʶʚʘʥʥʷ ʧʦʥʷʪʴ ʨʠʪʤ ʽ 

ʤʘʣʶʥʦʢ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʤʘʣʶʥʢʫ, ʱʦ ʧʦʚʪʦʨʶʻʪʴʩʷ (ʦʨʥʘʤʝʥʪʫ, ʧʘʪʝʨʥʫ). 

ʂʦʤʙʽʥʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʩʪʫʜʝʥʪʠ ʩʪʚʦʨʶʶʪʴ ʯʝʨʝʟ ʦʧʨʘʮʶʚʘʥʥʷ ʧʦʜʚʽʡʥʠʭ ʽ 

ʧʦʪʨʽʡʥʠʭ ʢʦʥʪʨʘʩʪʽʚ. ɿʘʚʝʨʰʫʻʪʴʩʷ ʚʠʚʯʝʥʥʷ ʨʝʜʘʢʪʦʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʚʯʝʥʠʭ 

ʧʨʠʢʣʘʜʥʠʭ ʦʩʥʦʚ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʚ ʦʜʥʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʘʢʝʪʽ ʦʙô̒ ʢʪʫ 

ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʜʦ ʷʢʦʛʦ ʤʘʡʙʫʪʥʽ ʜʠʟʘʡʥʝʨʠ-ʛʨʘʬʽʢʠ ʚʯʷʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʘʩʢʠ ʪʘ ʘʣʴʬʘ-ʢʘʥʘʣʠ. ʊʘʢʦʞ ʟʘʚʝʨʰʘʣʴʥʠʤʠ ʪʝʤʘʤʠ ʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʜʨʫʢʫ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʜʨʫʢ ʧʨʦʙʥʦʛʦ ʚʽʜʙʠʪʢʫ [1]. 
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ʇʨʦʚ̔ʜʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ 

ʤʠʩʪʝʮʪʚʘ ʩʪʫʜʝʥʪʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʭʫʜʦʞʥʴʦʾ ʦʩʚʽʪʠ ʻ ʜʠʜʘʢʪʠʯʥʽ ʤʝʪʦʜʠ. ʗʢ 

ʟʘʟʥʘʯʘʶʪʴ ʢʣʘʩʠʢʠ ʜʠʜʘʢʪʠʢʠ, ʟʦʢʨʝʤʘ, ɺ. ɹʦʥʜʘʨ, ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ ï ʮʝ ʩʧʦʩʽʙ 

ʚʟʘʻʤʦʟʫʤʦʚʣʝʥʦʾ ʡ ʧʦʩʣʽʜʦʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ̔ ʩʪʫʜʝʥʪʽʚ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ 

ʨʝʘʣʽʟʘʮʽʶ ʤʝʪʠ ʥʘʚʯʘʥʥʷ ʡ ʦʧʘʥʫʚʘʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ [1]. ʇʝʜʘʛʦʛʽʯʥʦʾ 

ʽʥʥʦʚʘʪʠʚʥʦʩʪʽ ʜʠʜʘʢʪʠʯʥʽ ʤʝʪʦʜʠ ʥʘʙʫʚʘʶʪʴ ʰʣʷʭʦʤ ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʫʯʘʩʥʠʤʠ ̔ ʥʬʦʨʤʘʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʇʦʪʫʞʥʽ ʤʝʜʽʘ-ʟʘʩʦʙʠ ʥʘʜʘʶʪʴ ʙʝʟʤʝʞʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʪʚʦʨʯʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʭʫʜʦʞʥʠʢʘ. ʅʘ 

ʧʽʜʩʪʘʚʽ ʥʘʰʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʩʥʦʚʥʠʤʠ 

ʧʝʨʝʚʘʛʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʜʽʘ-ʪʝʭʥʦʣʦʛʽʡ ʻ: ʚʽʟʫʘʣʽʟʘʮʽʷ ʟʥʘʥʴ, ʥʘʩʪʫʧʥʽʩʪʴ 

ʨʽʟʥʠʭ ʧʨʠʡʦʤʽʚ ʨʝʧʨʝʟʝʥʪʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʪʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʥʘʚʯʘʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʩʘʤʦʢʦʥʪʨʦʣʴ, ʩʘʤʦʪʨʝʥʽʥʛ, 

ʩʘʤʦʨʦʟʚʠʪʦʢ, ʧʦʩʠʣʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʯʘʩʫ, 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʩʪʫʜʝʥʪʽʚ [2]. 

ɿʘ ʤʝʪʦʜʠʯʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʫ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ 

ʤʠʩʪʝʮʪʚʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʥʘʚʯʘʣʴʥʽ ʟʘʩʦʙʠ: ʝʣʝʢʪʨʦʥʥʽ ʧʦʩʽʙʥʠʢʠ, 

ʽʥʬʦʨʤʘʮʽʡʥ ̔ʧʨʦʛʨʘʤʠ ʦʚʦʣʦʜʽʥʥ ̫ʪʝʦʨʝʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽ ʢʘʪʝʛʦʨʽʘʣʴʥʠʤ 

ʘʧʘʨʘʪʦʤ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ; ʧʨʦʛʨʘʤʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʠʭ 

ʟʜʽʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ; ʚʽʨʪʫʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʥʘʚʯʘʥʥʷ ʨʠʩʫʥʢʫ, ʞʠʚʦʧʠʩʫ, 

ʩʢʫʣʴʧʪʫʨʠ, ʢʦʤʧʦʟʠʮʽʾ ʪʦʱʦ; ʚʽʜʝʦʬʽʣʴʤʠ ʚʽʨʪʫʘʣʴʥʠʭ ʝʢʩʢʫʨʩʽʡ ʪʘ ʤʘʡʩʪʝʨ-ʢʣʘʩʠ 

ʤʠʪʮʽʚ ʩʫʯʘʩʥʦʩʪʽ; ʽʤʽʪʘʮʽʡʥʽ ʧʨʦʛʨʘʤʠ ʚʽʨʪʫʘʣʴʥʠʭ ʪʨʠʚʠʤʽʨʥʠʭ ʩʚʽʪʽʚ; 

ʜʽʘʛʥʦʩʪʫʚʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ ʩʘʤʦʧʝʨʝʚʽʨʢʠ ʪʘ ʩʘʤʦʢʦʥʪʨʦʣ ʁʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ʩʦʮʽʘʣʴʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʟʘʩʪʦʩʫʥʢʠ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʤʦʣʦʜʠʭ 

ʭʫʜʦʞʥʠʢʽʚ; ʤʝʪʦʜʠ ʢʦʤʧôʁ ʪʝʨʠʟʘʮʽʾ ʛʨʘʬʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʟʘʩʦʙʠ ʩʪʚʦʨʝʥʥʷ 

ʘʚʪʦʨʩʴʢʠʭ ʢʦʤʧʦʟʠʮʽʡ [2]. 

ʇʨʦʚʽʜʥʦʶ ʬʦʨʤʦʶ ʨʝʘʣʽʟʘʮʽʾ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʭʫʜʦʞʥʴʦʾ ʦʩʚʽʪʠ ʤʝʪʦʜʫ 

ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ ʚʠʢʣʘʜʘʥʥʷ  ̒ʣʝʢʮʽʷ-ʚʽʟʫʘʣʽʟʘʮʽʷ ʪʘ ʣʝʢʮʽʷ-

ʝʢʩʢʫʨʩʽʷ ʟ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʚ ʨʝʧʨʝʟʝʥʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʛʨʘʤʦʪʥʠʤ 

ʜʦʙʦʨʦʤ ʽʣʶʩʪʨʘʮʽʡ, ʧʝʨʝʢʦʥʣʠʚʠʤʠ ʧʨʠʢʣʘʜʘʤʠ. ɺʦʥʘ ʻ ʦʩʥʦʚʥʠʤ ʪʠʧʦʤ ʣʝʢʮʽʡ 

ʽʟ ʜʠʩʮʠʧʣʽʥ ʽʩʪʦʨʽʾ ʤʠʩʪʝʮʪʚ, ʘʢʘʜʝʤʽʯʥʦʛʦ ʨʠʩʫʥʢʘ ʪʘ ʞʠʚʦʧʠʩʫ, ʩʢʫʣʴʧʪʫʨʠ, 

ʢʦʤʧʦʟʠʮʽʾ. ʇʝʨʝʢʦʜʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʽʟʫʘʣʴʥʠʡ ʦʙʨʘʟ ʟ ʣʘʢʦʥʽʯʥʦ ʁ

ʨʝʧʨʝʟʝʥʪʘʮʽʻ ʁʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʨʘʟʥʠʤʠ ʩʤʠʩʣʦʚʠʤʠ ʘʢʮʝʥʪʘʤʠ, 

ʘʩʦʮʽʘʪʠʚʥʽʩʪʶ ʤʠʩʣʝʥʥʷ, ʨʦʟʛʦʨʥʫʪʠʤ ʚʝʨʙʘʣʴʥʠʤ ʢʦʤʝʥʪʫʚʘʥʥʷʤ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ ʟʜʽʡʩʥʶʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ You Tube. ʄʦʞʣʠʚʽʩʪʴ 

ʘʢʪʫʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʧʨʦʙʣʝʤʥʦʛʦ ʚʠʢʣʘʜʘʥʥʷ ʧʽʜʩʠʣʶʻ ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʩʪʫʜʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʥʷ ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ ʟ ʘʨʛʫʤʝʥʪʦʚʘʥʠʤ ʽ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʜʦʢʘʟʦʚʠʤ ʧʦʰʫʢʦʤ ʰʣʷʭʽʚ ʾʾ ʨʦʟʚô̫ ʟʘʥʥʷ, ʬʦʨʤʫʻ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʤʠʩʣʝʥʥʷ ʪʘ 

ʧʨʦʬʝʩʽʡʥʫ ʤʦʪʠʚʘʮʽʶ. 

ɿ ʤʝʪʦʶ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʫʭʚʘʣʝʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʨʽʰʝʥʥʷ ʚ ʛʨʫʧʽ 

ʯʝʨʝʟ ʟʽʩʪʘʚʣʝʥʥʷ ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʜʠʩʢʫʩʽʾ ʷʢ ʩʧʦʩʽʙ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ̔ ʩʪʫʜʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʘʢʪʠʚʥʦʛʦ ʾʭ 

ʟʘʣʫʯʝʥʥʷ ʜʦ ʢʦʣʝʢʪʠʚʥʦʛʦ ʜʽʘʣʦʛʫ. ʊʘʢʫ ʜʠʩʢʫʩʽʶ ʧʨʜʫʢʪʠʚʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʚ 

ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʠʭ ʽʥʪʨʫʤʝʥʪʽʚ Parlay, ɦʦ 

ʜʘ ̒ʟʤʦʛʫ ʥʘʚʯʠʪʠ ʩʪʫʜʝʥʪʽʚ ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʾ ʜʫʤʢʠ ʡ ʚʽʜʩʪʦʶʚʘʪʠ ʾʭ, ʨʦʟʫʤʽʪʠ 

ʪʘ ʧʨʠʡʤʘʪʠ ̔ʥʰʫ ʧʦʟʠʮʽʶ. 

ʄʝʪʦʜʠ ʚʧʨʘʚ ʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ̫ ʢ ʧʨʘʢʪʠʯʥ ̔̔ ʥʩʪʨʫʢʪʠʚʥʦ-

ʨʝʧʨʦʜʫʢʪʠʚʥ ̔ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ ʧʝʨʝʜʙʘʯʘʶʪ ɹ

ʧʦʩʣʽʜʦʚʥʝ ʘʢʪʫʘʣʽʟʫʚʘʥʥʷ ʟʥʘʥʴ, ʽʥʩʪʨʫʢʪʫʚʘʥʥʷ, ʜʝʤʦʥʩʪʨʫʚʘʥʥʷ, ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʨʠʩʫʥʦʢ ʽ ʩʘʤʦʩʪʽʡʥʝ ʚʠʢʦʥʘʥʥʷ ʜʽʾ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ɿʘʟʚʠʯʘʡ, 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʧʨʘʚʠ, ʚʧʨʘʚʠ ʟʘ ʟʨʘʟʢʦʤ ʽ ʚʘʨʽʘʪʠʚʥʽ ʚʧʨʘʚʠ 

(ʥʘʧʨʠʢʣʘʜ, ʥʘ ʟʘʥʷʪʪʷʭ ʽʟ ʢʦʤʧʦʟʠʮʽʾ ʚʧʨʘʚʠ ʥʘ ʩʪʠʣʽʟʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ, ʥʘ 

ʘʙʩʪʨʘʢʪʥʽ ʘʩʦʮʽʘʮʽʾ, ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʣʦʱʠʥʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʚ ʦʙô̒ ʤʥʫ ʪʘ ʽʥʰʽ). 

ɺ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘʢʽ ʪʨʝʥʫʚʘʣʴʥʽ ʚʧʨʘʚʠ ʤʦʞʣʠʚʦ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘ 

ʧʣʘʪʬʦʨʤʽ LearningApps.org, ʧʨʦʪʝ ʙʝʟ ʤʦʞʣʠʚʦʩʪʽ ʦʥʣʘʡʥ ʦʮʽʥʶʚʘʥʥʷ. 

ʆʩʥʦʚʥʠʤ ʧʨʦʜʫʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʥʘʚʯʘʥʥʷ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ  ̒

ʤʝʪʦʜʠ ʨʦʙʦʪʠ ʟ ʥʘʪʫʨʠ, ʟ ʧʘʤô̫ ʪʽ, ʟʘ ʫʷʚʣʝʥʥʷʤ ʪʘ ʫʷʚʦʶ. ʈʦʙʦʪʘ ʟ ʚʽʜʝʦ 

ʤʘʪʝʨʽʘʣʘʤʠ CroquisCafe ʫʤʦʞʣʠʚʣʶʻ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ ʥʝ ʣʠʰʝ 

ʟʚʠʯʘʡʥʝ ʩʧʦʛʣʷʜʘʥʥʷ ʥʘʪʫʨʠ, ʘʣʝ ʡ ʧʝʨʝʭʽʜ ʚʽʜ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʢʨʝʤʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʜʤʝʪʘ ʜʦ ʧʦʚʥʦʛʦ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʴʦʛʦ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʟʦʨʦʚʠʭ ʦʮʽʥʦʢ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʟ ʥʘʪʫʨʠ ʤʘʻ ʙʫʪʠ 

ʩʢʝʨʦʚʘʥʘ ʚʠʢʣʘʜʘʯʝʤ ̔  ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʧʝʚʥʽʡ ʩʠʩʪʝʤʽ. ʈʦʙʦʪʘ ʟ ʧʨʦʬʝʩʽʡʥʠʤʠ 

ʚʽʜʝʦ ʨʝʬʝʨʝʥʩʘʤʠ ʧʨʦʙʫʜʞʫʻ ʽʥʪʝʨʝʩ ʩʪʫʜʝʥʪʽʚ ʜʦ ʘʥʘʣʽʪʠʯʥʦʾ ʨʦʙʦʪʠ. 

ʄʝʪʦʜ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʨʠʩʫʥʢʫ ʻ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ ʟ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʩʦʙʠʩʪʦʤʫ 

ʽʣʶʩʪʨʫʚʘʥʥʽ ʚʠʢʣʘʜʘʯʝʤ ʫʩʥʦʛʦ ʚʠʢʣʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ 

ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ ʡʦʛʦ ʨʝʘʣʽʟʫʚʘʪʠ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʨʪʫʘʣʴʥʦʾ ʜʦʰʢʠ 

Jamboard. ɯʾ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʘʢʪʠʚʽʟʘʮʽ ʾʧʨʦʮʝʩʫ ʭʫʜʦʞʥʴʦʛʦ 

ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʦʩʤʠʩʣʝʥʥʷ ʧʨʠʡʦʤʽʚ ʩʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ, ʦʧʘʥʫʚʘʥʥʷ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʪʘ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʮʴʦʤʫ 

ʧʨʦʮʝʩʽ. ʈʠʩʫʥʦʢ ʥʘ Jamboard ̒  ʩʠʥʭʨʦʥʥʠʤ ʚ ʯʘʩʽ, ʤʘʻ ʩʧʨʦʱʝʥʠʡ ʭʘʨʘʢʪʝʨ 

ʟʦʙʨʘʞʝʥʥʷ, ʣʘʢʦʥʽʯʥʠʡ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʛʦʣʦʚʥʠʭ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʷʭ.  

ʄʝʪʦʜ ʧʨʦʝʢʪʽʚ ʻ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʦʾ 

ʥʘ ʨʦʟʚô̫ ʟʘʥʥʷ ʭʫʜʦʞʥʴʦʾ ʧʨʦʙʣʝʤʠ, ʦʬʦʨʤʣʝʥʦʾ ʫ ʚʠʛʣʷʜʽ ʧʝʚʥʦʛʦ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʥʘʣʝʞʠʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦ- 

ʩʪʽ ʱʦʜʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʽ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ 

ʥʘʚʯʘʥʥʽ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ ʧʨʦʝʢʪʠ ʤʦʞʫʪʴ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ 

ʥʘʚʯʘʥʥʽ ʤʦʥʫʤʝʥʪʘʣʴʥʦʛʦ ʞʠʚʦʧʠʩʫ (ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʩʪʦʨʫ ʛʨʦʤʘʜʩʴʢʦʾ 

ʩʧʦʨʫʜʠ), ʢʥʠʞʢʦʚʦʾ ʛʨʘʬʽʢʠ (ʧʨʦʻʢʪʠ ʚʠʜʘʥʴ ʜʠʪʷʯʦʾ ʢʥʠʛʠ), ʩʢʫʣʴʧʪʫʨʠ ʪʦʱʦ. 

ɼʦʩʚʽʜ ʧʦʢʘʟʫʻ, ʱʦ ʧʨʝʟʝʥʪʘʮʽʷ ʪʘʢʠʭ ʧʨʦʻʢʪʽʚ ʥʘ ʚʽʨʪʫʘʣʴʥʽʡ ʩʪʽʥʽ Padlet, 

ʤʦʜʝʨʦʚʘʥʽʡ ʚʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʘʢʪʠʚʥʦʛʦ ʢʦʤʝʥʪʫʚʘʥʥʷ ʪʘ 
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ʦʮʽʥʶʚʘʥʥʷ, ʜʦʟʚʦʣʷʻ ʘʢʪʠʚʽʟʫʚʘʪʠ ʪʚʦʨʯʫ ʢʦʤʫʥʽʢʘʮʽʶ ʩʪʫʜʝʥʪʽʚ, ʦʙʤʽʥ ʜʫʤʢʘʤʠ, 

ʾʭʥʻ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʬʦʨʤʫʚʘʪʠ ʫʤʽʥʥʷ ʧʨʦʬʝʩʽʡʥʦ ʦʧʨʠʣʶʜʥʶʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʭʫʜʦʞʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʨʦʜʫʢʪʠʚʥʦ  ʁʬʦʨʤʦ  ʁʨʝʧʨʝʟʝʥʪʘʮʽʾ ʧʦʪʫʞʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʫ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ ʻ ʝʣʝʢʪʨʦʥʥʝ ʧʦʨʪʬʦʣʽʦ ʩʪʫʜʝʥʪʘ. 

ʉʪʚʦʨʝʥʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ Keynote, Canva, Prezi, Crello, 

ʚʦʥʦ ʧʽʜʩʫʤʦʚʫʻ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʡʜʝʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʽ ʪʚʦʨʯʦʛʦ ʰʣʷʭʫ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʘʙʦ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʦʾ ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ, ʦʨʽʻʥʪʫʻ ʥʘ ʟʜʘʪʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦ ʨʝʧʨʝʟʝʥʪʫʚʘʪʠ ʩʚʦʾ ʪʚʦʨʯʽ 

ʜʦʩʷʛʥʝʥʥʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʰʣʷʭʦʤ ʛʝʥʝʨʫʚʘʥʥʷ 

ʧʨʦʚʽʜʥʦʾ ʦʙʨʘʟʥʦ-ʧʣʘʩʪʠʯʥʦʾ ʽʜʝʾ ʮʠʬʨʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʩʪʠʣʶ 

ʭʫʜʦʞʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɸʢʪʠʚʥʝ ʟʘʜʽʷʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʭʫʜʦʞʥʴʦʾ ʦʩʚʽʪʠ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ ʚ 

ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʦʩʫʯʘʩʥʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʟʘʮʽʢʘʚʣʝʥʴ ʧʦʢʦʣʽʥʥʷ, ʜʦ ʷʢʦʛʦ ʥʘʣʝʞʘʪʴ ʩʪʫʜʝʥʪʠ, 

ʦʩʦʙʠʩʪʽʩʥʫ ʦʨʽʻʥʪʘʮʽ ʁʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʨʽʚʥʽʚ ʾʭʥʴʦʾ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʥʘʚʯʘʥʥʷ, ʧʦʩʣʽʜʦʚʥʝ ʧʣʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʩʚʽʜʦʤʝ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʄʦʪʠʚʘʮʽʷ 

ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʝʬʝʢʪʠʚʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʦʙʨʘʟʦʪʚʦʨʯʠʭ ʥʘʚʯʘʣʴʥʠʭ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʘ 

ʢʦʤʧôʁ ʪʝʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ ʩʫʪʪʻʚʦ ʟʙʘʛʘʯʫʻ ʤʦʞʣʠʚʦʩʪʽ ʦʙʨʘʟʦʪʚʦʨʯʦʾ 

ʤʦʚʠ ʩʪʫʜʝʥʪʽʚ ʪʘ ʩʧʨʠʷʻ ʘʢʪʠʚʽʟʘʮʽʾ ʢʨʝʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʐʤʠʛʝʨ ɻʘʣʠʥʘ ʇʝʪʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

shmyger@fizmat.tnpu.edu.ua 

ɼʦʚʛʘ ʋʣʷʥʘ ɸʥʘʪʦʣʽʾʚʥʘ 
ʤʘʛʽʩʪʨʘʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

shipula1998@ukr.net 

ʗʢʱʦ ʤʠ ʭʦʯʝʤʦ, ʱʦʙ ʫʯʥʽ ɿɿʉʆ ʟʥʘʡʰʣʠ ʩʝʙʝ ʚ ʩʢʣʘʜʥʦʤʫ, 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʤʫ ʩʚʽʪʽ XXI ʩʪʦʣʽʪʪʷ, ʤʠ ʧʦʚʠʥʥʽ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʧʽʜʚʠʱʝʥʥʽ ʾʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʫ 

ʰʢʦʣʘʭ. ɺʽʜʦʤʦ, ʱʦ ʢʦʣʠ ʚʯʠʪʝʣʴ ʪʘ ʫʯʥʽ ʦʜʥʘʢʦʚʦ ʨʦʟʫʤʽʶʪʴ ʤʝʪʫ ʪʘ ʦʯʽʢʫʚʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ, ʪʦ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʝʬʝʢʪʠʚʥʽʠhʤ. ɸʣʝ ʦʩʢʽʣʴʢʠ 
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ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ, ʥʘʰʽ ʧʽʜʭʦʜʠ ʜʦ ʙʫʜʴ-ʷʢʦʾ ʩʪʨʘʪʝʛʽʾ ʥʘʚʯʘʥʥʷ 

ʤʘʶʪʴ ʨʦʟʚʠʚʘʪʠʩʷ.  

ʑʦʙ ʥʘʙʣʠʟʠʪʠ ʫʯʥʽʚ ʜʦ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ, ʫʯʠʪʝʣʶ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ, ʷʢ 

ʥʘʚʯʘʶʪʴʩʷ ʜʽʪʠ, ʜʝ ʽʩʥʫʶʪʴ ʧʨʦʛʘʣʠʥʠ ʫ ʥʘʚʯʘʥʥʽ ʽ ʯʦʤʫ, ʘ ʪʘʢʦʞ ʷʢʽ ʢʨʦʢʠ 

ʟʨʦʙʠʪʠ, ʱʦʙ ʨʫʭʘʪʠʩʷ ʚʧʝʨʝʜ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʚ ʢʣʘʩʽ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ. ʋʯʥʽ 

ʧʦʚʠʥʥʽ ʨʦʟʫʤʽʪʠ, ʷʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʾʤ ʧʦʪʨʽʙʥʦ ʜʦʩʷʛʥʫʪʠ ʪʘ ʟʨʦʟʫʤʽʪʠ, 

ʢʦʣʠ ʦʯʽʢʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʥʠʤʠ ʚʞʝ ʜʦʩʷʛʥʫʪʦ.  

ʋ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʦʚʝʜʝʥʦ, ʱʦ ʩʪʨʘʪʝʛʽʾ ʬʦʨʤʫʚʘʣʴʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ, ʘ ʧʨʘʚʠʣʴʥʝ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ ʪʘ ʟʘʦʭʦʯʫʻ ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʥʥʷ [1; 2]. ʋ ʩʚʦʾʡ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ɼʽʣʘʥ ɺʽʣʴʷʤ (Dylan Wiliam) [2] ʨʦʟʛʣʷʜʘʻ ʨʷʜ ʧʦʧʫʣʷʨʥʠʭ ʽʥʽʮʽʘʪʠʚ, ʱʦ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ, ʥʘʧʨʠʢʣʘʜ, ʩʪʠʣʽ 

ʥʘʚʯʘʥʥʷ, ʽ ʧʦʢʘʟʫ,̒ ʱʦ ʤʝʪʦʜʠ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʦʩʚʽʪʥʽ ʜʦʩʷʛʥʝʥʥʷ ʫʯʥʽʚ, ʥʽʞ ʙʽʣʴʰʽʩʪʴ ʽʥʰʠʭ ʦʩʚʽʪʥʽʭ ʨʝʬʦʨʤ. ʋʯʥʽ ʜʦʩʷʛʘʣʠ 

ʤʘʡʞʝ ʚʜʚʽʯʽ ʢʨʘʱʦʛʦ ʫʩʧʽʭʫ ʫ ʪʠʭ ʫʯʠʪʝʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʨʘʪʝʛʽʾ 

ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʥʘ ʩʚʦʾʭ ʫʨʦʢʘʭ [2]. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʽʜ ʩʪʨʘʪʝʛʽʻʶ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʥʘ ʨʦʟʫʤʽʪʠ 

ʢʦʨʝʛʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʪʘ ʫʯʥʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ 

ʚʠʟʥʘʯʠʪʠ, ʷʢ ʥʝʦʙʭʽʜʥʦ ʙʫʜʫʚʘʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʱʦʙ 

ʬʦʨʤʫʚʘʣʴʥʽ ʦʮʽʥʢʠ ʬʦʨʤʫʚʘʣʠ ʥʘʚʯʘʥʥʷ. 

ʄʝʪʦʶ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʻ ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʽʡʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʫʯʠʪʝʣʷʤʠ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʫʯʥʷʤʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʩʚʦʛʦ ʥʘʚʯʘʥʥʷ. ʌʦʨʤʫʶʯʽ ʦʮʽʥʢʠ ʧʦʚʠʥʥʽ: 

- ʜʦʧʦʤʦʛʪʠ ʫʯʥʷʤ ʚʠʟʥʘʯʠʪʠ ʩʚʦʾ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʪʘ ʮʽʣʴʦʚʽ 
ʦʙʣʘʩʪʽ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʨʦʙʦʪʠ; 

- ʜʦʧʦʤʦʛʪʠ ʚʯʠʪʝʣʷʤ ʨʦʟʧʽʟʥʘʪʠ ʧʨʦʙʣʝʤʠ ʫʯʥʽʚ ʽ ʟʨʘʟʫ ʞ ʾʭ ʚʠʨʽʰʠʪʠ. 

ʋ ʚʠʨʦʙʣʝʥʽ ʩʪʨʘʪʝʛʽʾ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʚʘʞʣʠʚʠʤʠ ʻ: 

- ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʮʽʣʽ ʪʘ ʢʨʠʪʝʨʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʫʯʥʽʚ; 

- ʢʨʠʪʝʨʽʾ ʜʣʷ ʫʯʥʽʚ, ʱʦ ʜʘʜʫʪʴ ʟʤʦʛʫ ʧʝʨʝʚʽʨʠʪʠ ʾʭʥʽ ʜʦʩʷʛʥʝʥʥʷ; 

- ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʠʩʪʠʭ ʧʦʪʨʝʙʠ ʫʯʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʤʦʟʢʦʚʦʛʦ ʰʪʫʨʤʫ, ʪʘʙʣʠʮʴ, Google-ʬʦʨʤʠ; 

- ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ; 

- ʧʝʨʝʚʽʨʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʨʦʟʫʤʽʥʥʷ, ʩʧʨʠʡʥʷʪʪʷ ʪʘ 

ʚʽʜʪʚʦʨʝʥʥʷ ʫʯʥʷʤʠ ʽʥʬʦʨʤʘʮʽʾ; 

- ʦʪʨʠʤʘʥʥʷ ʜʦʢʘʟʽʚ ʨʦʟʫʤʽʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʫʯʥʷʤʠ (ʧʦʨʪʬʦʣʽʦ, 
ʢʦʥʪʨʦʣʴʥʽ ʪʘʙʣʠʮʽ ʪʦʱʦ). 

ʉʪʨʫʢʪʫʨʫ ʩʪʨʘʪʝʛʽʡ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʪʘʢʦʤʫ 

ʚʠʛʣʷʜʽ (ʨʠʩ. 1): 
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ʈʠʩ.1. ʉʪʨʘʪʝʛʽʾ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʩʪʨʘʪʝʛʽ ʾʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʷʢʫ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʜʦʢʘʟʫ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ [3]: 

- 30-ʩʝʢʫʥʜʥʘ ʘʢʮʽʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ ʫʯʥʽ ʧʨʦʪʷʛʦʤ 30 ʩʝʢʫʥʜ 

ʧʦ ʯʝʨʟʽ ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ ʱʦʩʴ, ʚʠʚʯʝʥʝ ʥʘ ʫʨʦʮʽ. ʎʝ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ 

ʚ ʢʽʥʮʽ ʫʨʦʢʫ, ʽ ʚʘʞʣʠʚʦ, ʱʦʙ ʫʩʽ ʫʯʥʽ ʚʟʷʣʠ ʫ ʥʴʦʤʫ ʫʯʘʩʪʴ  ̔ʧʦʜʽʣʠʣʠʩʷ ʜʫʤʢʘʤʠ 

ʚʽʜʥʦʩʥʦ ʚʠʚʯʝʥʦʛʦ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

- ʦʜʥʦʭʚʠʣʠʥʥʝ ʝʩʝ. ʋʯʥʽ ʩʘʤʦʩʪʽʡʥʦ ʘʙʦ ʫ ʧʘʨʽ ʟ ʦʜʥʦʢʣʘʩʥʠʢʦʤ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʠʩʴʤʦʚʦ ʥʘ ʦʜʥʝ ʽʟ ʧʠʪʘʥʴ: 

¶ ʥʘʡʚʘʞʣʠʚʽʰʘ ʪʝʤʘ ʟʘ ʜʝʥʴ ʽ ʯʦʤʫ? 

¶ ʥʘʡʜʠʚʦʚʠʞʥʽʰʘ ʢʦʥʮʝʧʮʽʷ ʽ ʯʦʤʫ? 

¶ ʥʘʡʙʽʣʴʰ ʟʘʧʣʫʪʘʥʘ ʪʝʤʘ ʽ ʯʦʤʫ? 

- 3-2-1. ʎ̫  ʩʪʨʘʪʝʛʽʷ ʜʘʻ ʫʯʥʷʤ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʩʫʤʫʚʘʪʠ ʘʙʦ ʥʘʚʽʪʴ 

ʧʦʩʪʘʚʠʪʠ ʧʽʜ ʩʫʤʥʽʚ ʪʝ, ʱʦ ʚʦʥʠ ʚʠʚʯʠʣʠ ʥʘ ʫʨʦʮʽ. ʅʘʜʘʪ̒ʴʩʷ ʪʨʠ ʧʽʜʢʘʟʢʠ, ʥʘ ʷʢʽ 

ʫʯʥʽ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʩʪʠ: 

¶ ʪʨʠ ʨʝʯʽ, ʧʨʦ ʷʢʽ ʚʠ ʥʝ ʟʥʘʣʠ ʨʘʥʽʰʝ; 

¶ ʜʚʽ ʨʝʯʽ, ʷʢʽ ʚʘʩ ʟʜʠʚʫʚʘʣʠ ʫ ʮʽʡ ʪʝʤʽ; 

¶ ʦʜʥʫ ʨʽʯ, ʷʢʫ ʚʠ ʭʦʯʝʪʝ ʧʦʯʘʪʠ ʨʦʙʠʪʠ ʟ ʪʦʛʦ, ʯʦʛʦ ʥʘʚʯʠʣʠʩʷ. 

- ʈʝʬʣʝʢʩʽʷ ʦʮʽʥʢʠ. ʎʷ ʩʪʨʘʪʝʛʽʷ  ̒ ʨʝʬʣʝʢʩʽʻʁ  ʧʽʩʣʷ ʦʮʽʥʶʚʘʥʥʷ, ʷʢʫ 

ʩʧʦʯʘʪʢʫ ʧʨʦʚʦʜʷʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʘ ʧʦʪʽʤ ï ʫ ʥʝʚʝʣʠʢʽʡ ʛʨʫʧʽ. ʇʽʩʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʚʯʠʪʝʣʴ ʥʘʜʘʻ ʩʧʠʩʦʢ ʟʘʧʠʪʘʥʴ, ʱʦʙ ʫʯʥʽ ʤʦʛʣʠ ʧʦʤʽʨʢʫʚʘʪʠ ʧʨʦ ʩʚʽʡ ʜʦʩʚʽʜ 

ʦʮʽʥʶʚʘʥʥʷ. ʇʽʜ ʯʘʩ ʛʨʫʧʦʚʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ ʟʙʠʨʘʶʪʴʩʷ ʽʜʝʾ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ 

ʫʯʥʷʤ ʢʨʘʱʝ ʧʽʜʛʦʪʫʚʘʪʠʩʷ ʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʽ ʙʨʘʪʠ ʫ ʥʠʭ ʫʯʘʩʪʴ. 

ʇʠʪʘʥʥʷ, ʥʘ ʷʢʽ ʤʦʞʥʘ ʜʘʪʠ ʚʽʜʧʦʚʽʜʽ: 

¶ ʥʘʩʢʽʣʴʢʠ ʚʠ ʙʫʣʠ ʟʘʮʽʢʘʚʣʝʥʽ ʚ ʮʽʡ ʦʮʽʥʮʽ ʽ ʯʦʤʫ? 

¶ ʫ ʯʦʤʫ ʚʠ ʚʽʜʯʫʚʘʣʠ ʩʝʙʝ ʥʘʡʙʽʣʴʰ ʚʧʝʚʥʝʥʦ, ʯʦʤʫ? 

¶ ʱʦ ʧʨʠʚʝʣʦ ʚʘʩ ʜʦ ʫʩʧʽʭʫ? 

¶ ʦɦ ʙʫʣʦ ʥʘʡʩʢʣʘʜʥʽʰʠʤ ʫ ʮʽʡ ʦʮʽʥʮʽ, ʯʦʤʫ? 

¶ ʱʦʙ ʚʠ ʟʨʦʙʠʣʠ ʧʦ-ʽʥʰʦʤʫ ʥʘʩʪʫʧʥʦʛʦ ʨʘʟʫ? 

¶ ʦɦ ʚʘʩ ʥʘʡʙʽʣʴʰʝ ʟʙʝʥʪʝʞʠʣʦ, ʯʦʤʫ? 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʷʢ ʜʣʷ ʚʯʠʪʝʣʷ ʽ ʪʘʢ ʜʣʷ ʫʯʥʽʚ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽ ʦʧʘʥʦʚʫʚʘʪʠ 

ʚʩʽ ʩʪʨʘʪʝʛʽʾ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʙʫʜʝ ʩʢʣʘʜʥʦ. ɼʣʷ ʧʦʯʘʪʢʫ 

ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʦʜʥʫ ʟ ʩʪʨʘʪʝʛʽʡ ʽ ʚʧʨʦʜʦʚʞ ʜʝʷʢʦʛʦ ʯʘʩʫ ʚʽʜʧʨʘʮʶʚʘʪʠ ʾʾ ʟ ʫʯʥʷʤʠ. 

ʋʯʠʪʝʣʶ ʚʘʨʪʦ ʚʩʪʘʥʦʚʠʪʠ ̔  ʩʬʦʨʤʫʣʶʚʘʪʠ ʦʯʽʢʫʚʘʥ ̔ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʧʝʚʥʦʶ ʪʝʤʦʶ 

ʘʙʦ ʫʨʦʢʦʤ, ʢʨʠʪʝʨʽʾʚ ʾʭ ʦʮʽʥʶʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʤʘʶʪʴ ʙʫʪʠ ʢʦʥʢʨʝʪʥʠʤʠ, 

ʉʪʨʘʪʝʛʽʾ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

˾ͦͯͣͤͤ͘͜Ύ 
ͦ;͍͙ͯ͊ͤ͜͟ͻ 
͔ͪͯ͘͡Έ͍ͭ͊ͭ͜  
ͭ͊ ͙͔͍ͪͭͪ͟͜͝ 
ͯͫͨ͜ͻͯ 

ˢ͙͍ͭ͊͘͟͜ͼ͜Ύ 
͍͍͒ͨͦ͒͊͜͜͡Έ
ͤͦͫͭ͜ ͯ;͍ͤ͜ 
͊͘ ͍͔͊ͫͤ͡ 
͍ͤ͊;͊ͤͤΎ 

ˢ͙͍ͭ͊͘͟͜ͼ͜Ύ  
ͯ;͍ͤ͜ Ύ͟ 
͍ͤ͊;͊͡Έ͙ͤͻ 
͔͍ͪͫͯͪͫ͜ 
͙ͦ͒ͤ ͒͡Ύ 
͎ͦ͒ͤͦͦ  

˹͊͒͊ͤͤΎ 
͍͎͍͒ͯ͜͟͜Σ 
͍ͦͪͦͭͤ͘Έ͎ͦͦ 
͍͘ϥΎͯ͘͟ ΅ͦ͒ͦ 
͍ͤ͊;͊͡Έ͎ͤͦͦ  
ͨͦͫͭͯͨͯ  

ˤ͍͒ͫ͒ͦͯ͜͜͟͡
͍͊ͤͤΎ 
͎͔ͨͪͦͪͫͯ ͯ 
͍ͤ͊;͊ͤͤ͜ 
ͯ;͍ͤ͜  
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ʚʠʤʽʨʶʚʘʥʠʤʠ, ʜʦʩʷʞʥʠʤʠ ʜʣʷ ʫʯʥʽʚ, ʘ ʪʘʢʦʞ ʫʯʥʽ ʤʦʞʫʪʴ ʩʬʦʨʤʫʣʶʚʘʪʠ ʽ 

ʟʘʧʠʩʘʪʠ ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʩʝʙʝ. 

ʆʪʞʝ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ ʩʪʨʘʪʝʛʽʾ ʬʦʨʤʫʚʘʣʴʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʚʠʜʘʤʠ ʦʮʽʥʶʚʘʥʥʷ, ʟ ʚʝʣʠʯʝʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʤʝʪʦʜʽʚ ʽ 

ʧʨʠʡʦʤʽʚ, ʷʢʽ ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʦ. ʌʦʨʤʫʚʘʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʤʘʻ ʟʘ 

ʤʝʪʫ ʧʽʜʢʦʨʠʛʫʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ ʷʢ ʫʯʥʷ, ʪʘʢ ʽ ʧʝʜʘʛʦʛʘ, ʱʦʙ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ 

ʜʽʪʝʡ ʧʦʢʨʘʱʠʣʠʩʴ.  

ʇʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʬʦʨʤʫʚʘʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʝ ʨʦʟʰʠʨʠʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʫʯʥʽʚ, ʜʘʪʠ ʾʤ ʽʥʩʪʨʫʤʝʥʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʾʭʥʴʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʟʘʣʫʯʠʪʠ ʾ ʭ ʜʦ ʟʤʽʩʪʦʚʥʦʾ ʧʨʘʢʪʠʢʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʚʣʘʩʥʠʭ 

ʧʦʩʪʫʧʘʣʴʥʠʭ ʢʨʦʢʽʚ. 
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ʋ ʥʦʚʽʡ ʝʨʽ ʥʘʚʯʘʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʫʯʥʷ, çʪʨʘʜʠʮʽʡʥʠʡè ʬʦʨʤʘʪ ʣʝʢʮʽʡ 

ʟʘʤʽʥʶʻʪʴʩʷ ʢʦʥʮʝʧʮʽʻʶ çʥʘʩʪʘʚʥʠʢʘ, ʱʦ ʩʪʦʾʪʴ ʦʩʪʦʨʦʥʴè, ʫ ̫ ʢʽʡ ʫʯʠʪʝʣʴ 

ʚʠʩʪʫʧʘʻ ʷʢ ʬʘʩʠʣʽʪʘʪʦʨ ʽ ʧʨʦʚʽʜʥʠʢ, ʘ ʫʯʝʥʴ ʙʝʨʝ ʘʢʪʠʚʥʫ ʨʦʣʴ ʫ ʚʣʘʩʥʦʤʫ 

ʥʘʚʯʘʥʥʽ. ʎʷ ʥʦʚʘ ʢʦʥʮʝʧʮʽʷ ʧʝʜʘʛʦʛʽʢʠ ʦʧʠʩʫʻʪʴʩʷ ʷʢ ʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʥʘʚʯʘʥʥʷ 

ʥʘ ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ, ʧʨʦʙʣʝʤʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʽʛʨʦʚʠʭ ʩʮʝʥʘʨʽʾʚ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʛʨʘ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʝʚʦʣʶʮʽʾ ʣʶʜʠʥʠ, ʩʪʘʻ ʟʘʩʦʙʦʤ 

ʧʽʟʥʘʥʥʷ, ʷʢʠʡ ʩʪʠʤʫʣʶʻ ʤʠʩʣʝʥʥʷ ʪʘ ʪʚʦʨʯʽʩʪʴ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʱʦ ʨʦʟʚʠʚʘʶʪ ɹʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʨʦʙʣʷʪʴ ʦʮʽʥʦʯʥʽ 

ʩʫʜʞʝʥʥʷ. ɻʨʘ ʜʦʟʚʦʣʷʻ ʣʶʜʠʥʽ ʘʢʪʫʘʣʽʟʫʚʘʪʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ, ʛʝʥʝʨʫʚʘʪʠ ʥʦʚʽ ʽʜʝʾ, 

ʧʨʠʡʤʘʪʠ ʥʘ ʩʝʙʝ ʥʦʚʽ ʨʦʣʽ ʙʝʟ ʨʠʟʠʢʫ ʜʣʷ ʥʝʾ, ʜʦʧʦʤʘʛʘʻ ʧʽʜʛʦʪʫʚʘʪʠʩʷ ʜʦ ʨʝʘʣʽʡ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʞʠʪʪʷ.  

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ, ʚʨʦʜʞʝʥʘ ʩʭʠʣʴʥʽʩʪʴ ʽʥʜʠʚʽʜʽʚ ʙʫʪʠ ʚʠʱʝ ʚ 

ʽʻʨʘʨʭʽʾ ʨʦʙʣʷʪʴ ʜʠʜʘʢʪʠʯʥʫʛʨʫ ʝʬʝʢʪʠʚʥʦʶ ʬʦʨʤʦʶ ʥʘʚʯʘʥʥʷ ̔ ʚʽʜʥʦʩʷʪʴ ʜʦ 

ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʱʦ ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʥʦʤʫ ʥʘʚʯʘʥʥʶ [2].  
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ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʜʠʜʘʢʪʠʯʥʫ ʛʨʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʯʘʩʪʠʥʦʶ ʥʘʚʯʘʣʴʥʦʛʦ 

ʩʮʝʥʘʨʽʶ ̔ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʷʢʱʦ ʚʦʥʘ: 

- ʤʘʻ ʮʽʣʽ ʪʘ ʟʘʚʜʘʥʥʷ; 

- ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʘʙʦʨʽ ʚʽʜʦʤʠʭ ʧʨʘʚʠʣ; 

- ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʚ ʢʦʥʢʫʨʝʥʪʥʠʭ ʫʤʦʚʘʭ; 

- ʜʦʟʚʦʣʷʻ ʧʝʨʽʦʜʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ; 

- ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʢʦʨʠʩʪʫʚʘʯ 

ʤʦʞʝ ʚʠʩʫʚʘʪʠ ʛʽʧʦʪʝʟʠ ʪʘ ʧʨʠʡʤʘʪʠ ʤʘʡʙʫʪʥʽ ʨʽʰʝʥʥʷ. 

ɺ ʫʤʦʚʘʭ ʧʝʨʝʭʦʜʫ ʜʦ ʟʤʽʰʘʥʦʾ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ [1] 

ʟʙʽʣʴʰʠʚʩʷ ʚʧʣʠʚ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ̔ ʮʝ ʟʫʤʦʚʠʣʦ ʘʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʠʜʘʢʪʠʯʥʠʭ ʽʛʨʦʚʠʭ ʤʝʪʦʜʽʚ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ, ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ 

ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʘʢʪʠʢ.  

ʇʨʠ ʮʴʦʤʫ, ̫ ʢ ʚʠʟʥʘʶʪʴ ʬʘʭʽʚʮʽ, ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ ʚʽʜʦʤʽ ʥʘʚʯʘʣʴʥʽ 

ʟʘʢʣʘʜʠ ʧʦʯʠʥʘʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʛʨʠ, ʱʦʙ ʚʧʦʨʘʪʠʩʷ ʟ ʦʩʚʽʪʥʴʦʶ ʢʨʠʟʦʶ ʪʘ 

ʧʦʚʝʨʥʫʪʠ ʽʥʪʝʨʝʩ ʤʦʣʦʜʽ ʜʦ ʥʘʚʯʘʥʥʷ. ɸʣʝ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʦʪʦʚʠʭ ʽʛʦʨ ʟ 

ʥʘʚʯʘʣʴʥʦʶ ʤʝʪʦʶ ʦʩʚʽʪʥʷ ʩʧʽʣʴʥʦʪʘ ʥʝ ʟʫʧʠʥʠʣʘʩʷ. ɹʘʛʘʪʦ ʧʝʜʘʛʦʛʽʚ ʚʠʚʯʘʶʪʴ 

ʮʽʣʠʡ ʨʷʜ ʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʤʝʪʦʜʽʚ ʦʩʚʽʪʥʴʦʾ ʛʝʡʤʬ̔ʽʢʘʮʽʾ [3; 4]. 

ɿʘʚʜʘʥʥʷ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʚʢʣʶʯʘ ̒ʚ ʩʝʙʝ ʥʝ ʪʽʣʴʢʠ ʩʘʤʫ ʧʝʨʝʜʘʯʫ ʦʩʚʽʪʥʴʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʘʣʝ  ̔ʧʨʦʮʝʩ ʟʘʣʫʯʝʥʥʷ, ʩʪʠʤʫʣʷʮʽʾ ʾʭ ʽʥʪʝʨʝʩʽʚ, ʟʙʝʨʝʞʝʥʥʷ ʫʚʘʛʠ ʽ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ. ʆʩʚʽʪʥʽ ʩʠʩʪʝʤʠ ʩʪʘʚʣʷʪʴ ʜʣʷ ʩʝʙʝ 

ʚʘʞʣʠʚʫ ʤʝʪʫ ï ʥʝ ʪʽʣʴʢʠ ʟʙʝʨʝʛʪʠ ʽ ʟʨʦʙʠʪʠ ʙʽʣʴʰ ʛʥʫʯʢʦʶ ʩʠʩʪʝʤʫ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚô̫ ʟʢʫ ʤʽʞ ʫʯʥʝʤ ʽ ʚʯʠʪʝʣʝʤ, ʘ ʡ ʩʪʚʦʨʠʪʠ ʛʨʫʧʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʚʟʘʻʤʦʜʽʶ ʤʽʞ 

ʩʘʤʠʤʠ ʫʯʥʷʤʠ ʯʠ ʩʪʫʜʝʥʪʘʤʠ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʩʫʯʘʩʥʽ ʚʠʢʣʘʜʘʯʽ ʨʦʟʨʦʙʣʷʶʪʴ ʥʦʚʽ ʽʛʨʠ ʪʘ ʮʽʣʽ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʥʥʷ, ɦ ʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʽʛʨʦʚʦʤʫ ʩʮʝʥʘʨʽʾ, ʟʘ ʷʢʠʤ ʩʪʚʦʨʶʻʪʴʩʷ ʚʣʘʩʥʠʡ 

ʥʘʚʯʘʣʴʥʠʡ ʩʮʝʥʘʨʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ, ʚʽʢʦʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʯʥʽʚ, ʯʘʩʦʚʠʭ ʽ ʧʨʦʩʪʦʨʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʛʨʠ ʪʘ 

ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ. 

ɯʛʨʠ ʨʦʙʣʷʪʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʧʨʦʩʪʽʰʠʤ ʪʘ ʝʬʝʢʪʠʚʥʽʰʠʤ. 

ɺʯʠʪʝʣʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʛʨʠ ʷʢ ʜʦʧʦʚʥʝʥʥʷ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʢʨʘʱʝ 

ʥʘʚʯʘʪʠʩʷ ʦʜʠʥ ʥʘ ʦʜʠʥ ʤʽʞ ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʫʯʥʝʤ. 

ʆʢʨʝʩʣʠʤʦ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʢʨʠʪʝʨʽʾ, ʷʢʽ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽ ʾʥʘ ʫʨʦʮʽ:  

- ʚʠʜ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʦʥʣʘʡʥ ʯʠ ʦʬʣʘʡʥ); 

- ʧʨʦʙʣʝʤʠ ʪʘ ʟʘʚʜʘʥʥʷ; 

- ʬʦʨʤʘʪ ʨʦʙʦʪʠ (ʛʨʫʧʦʚʘ, ʧʘʨʥʘ, ʽʥʜʠʚʽʜʫʘʣʴʥʘ); 

- ʮʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ (ʚʽʢ ʫʯʥʽʚ, ʾʭ ʢʽʣʴʢʽʩʪʴ, ʨʽʚʝʥʴ ʟʥʘʥʴ).  

ɺ ʦʯʥʽʡ ʯʠ ʟʤʽʰʘʥʽʡ ʬʦʨʤʽ ʥʘʚʯʘʥʥʷ ʜʣʷ ʛʨʫʧʦʚʠʭ ʚʟʘʻʤʦʜʽʡ ʚʘʨʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʚʝʩʪʠ, ʤʦʞʥʘ ʜʦʜʘʪʠ ʙʦʥʫʩʠ, ʚʽʢʪʦʨʠʥʠ, ʬʣʝʰʢʘʨʪʢʠ ʪʦʱʦ.  

ɼʣʷ ʫʨʽʟʥʦʤʘʥʽʪʥʝʥʥʷ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʚʽʩ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʢʪʦʨʠʥ, ʪʝʩʪʽʚ, ʬʣʝʰʢʘʨʪʦʢ, ʛʨʫʧʦʚʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʫʯʥʽʚ, ʥʘʧʨʠʢʣʘʜ, Kahoot, Quizziz, Quizlet Live ʪʦʱʦ. 

ʆʪʞʝ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʛʝʡʤʽʬʽʢʘʮʽ ʁʥʘ ʩʚʦʾʭ ʫʨʦʢʘʭ, ʫʯʠʪʝʣʴ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ: 
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- ʟʙʽʣʴʰʠʪʠ ʤʦʪʠʚʘʮʽʶ ʜʦ ʩʚʦʛʦ ʧʨʝʜʤʝʪʫ ʯʝʨʝʟ ʮʽʢʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ; 

- ʨʦʟʢʨʠʪʠ ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ ʫʯʥʷ, ʧʦʩʠʣʠʪʠ ʥʘʚʠʯʢʠ ʢʨʝʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʪʘ ʩʘʤʦʢʦʥʪʨʦʣʶ; 

- ʟʘʙʝʟʧʝʯʠʪʠ ʤʠʪʪʻʚʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ; 

- ʩʧʨʦʩʪʠʪʠ ʪʘ ʟʨʦʙʠʪʠ ʮʽʢʘʚʽʰʦʶ ʜʦʤʘʰʥʶ ʨʦʙʦʪʫ; 

- ʟʘʤʽʥʠʪʠ ʟʘʩʪʘʨʽʣʽ ʬʦʨʤʠ ʦʮʽʥʶʚʘʥʥʷ; 

- ʧʦʢʨʘʱʘʪʠ ʩʦʮʽʘʣʽʟʘʮʽʶ, ʢʦʤʫʥʽʢʘʮʽʶ, ʩʧʽʚʧʨʘʮʶ. 

ɿʘʟʥʘʯʠʤʦ, ɦ ʦ ʧʦʧʨʠ ʦʯʝʚʠʜʥʽ ʧʝʨʝʚʘʛʠ ʛʝʡʤʽʬʽʢʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʽʩʥʫʶʪ ɹ̔  

ʩʢʣʘʜʥʦʱʽ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʤʠʣʦʢ ʪʘ ʟʥʠʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ, ʘ 

ʩʘʤʝ: 

- ʧʨʠ ʬʦʨʤʫʣʶʚʘʥʥ ̔ʤʝʪʠ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʪʚʦʨʯʽʩʪʴ, ʪʘʢ ʣʦʛʽʢʫ; 

-  ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ ʜʣʷ ʛʝʡʤʽʬʽʢʘʮʽʾ ʧʨʦʩʪʦʨʫ ʚʠʤʘʛʘʻ ʨʦʟʫʤʽʥʥʷ 

ʫʩʪʘʥʦʚʦʢ ʪʘ ʮʽʥʥʦʩʪʝʡ ʮʽʣʴʦʚʦʾ ʛʨʫʧʠ; 

-  ʯʽʪʢʝ ʧʣʘʥʫʚʘʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ, ʱʦ ʤʘʶʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʫʯʥʽ 

ʥʘʧʨʠʢʽʥʮʽ ʢʫʨʩʫ; 

-  ʟʤʽʱʝʥʥʷ ʬʦʢʫʩʫ ʽʟ ʥʘʚʯʘʥʥʷ ʥʘ ʛʨʫ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʛʨʦʬʽʢʘʮʽʾ ʩʣʽʜ ʩʧʦʯʘʪʢʫ ʧʦʟʥʘʯʠʪʠ ʧʨʦʙʣʝʤʠ ʪʘ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʟʘʚʜʘʥʥʷ ̔ ʣʠʰʝ ʪʦʜʽ ʤʦʞʥʘ ʙʫʜʝ ʙʫʜʫʚʘʪʠ ʷʢʽʩʴ ʩʪʨʘʪʝʛʽʾ ʪʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʛʝʡʤ-ʤʝʭʘʥʽʟʤʠ. ɻʝʡʤʽʬʽʢʘʮʽʷ ʧʨʘʮʶʻ, ʘʣʝ ʪʽʣʴʢʠ ʪʦʜʽ ʢʦʣʠ ʤʠ 

ʟʘʩʪʦʩʦʚʫʻʤʦ ʾʾ ʽʥʩʪʨʫʤʝʥʪʠ ʫʩʚʽʜʦʤʣʝʥʦ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʨʦʚʠʭ ʩʮʝʥʘʨʽʾʚ ʚ ʦʩʚʽʪʽ ʧʦʢʘʟʫʻ ʾʭ 

ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ ʪʘ ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ 

ʟʜʽʙʥʦʩʪʝʡ ʽ ʥʘʚʠʯʦʢ ʤʠʩʣʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. ʎʝ ʻ ʜʦʩʪʘʪʥʴʦʶ ʧʽʜʩʪʘʚʦʶ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʨʦʟʛʣʷʜʘʪʠ ʛʨʫ ʷʢ ʚʘʞʣʠʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʫ ʥʘʚʯʘʥʥʽ.  

ɯʛʨʦʚʠʡ ʩʮʝʥʘʨʽʡ ʜʘʻ ʫʯʥʷʤ ʯʦʪʠʨʠ ʩʚʦʙʦʜʠ: ʩʚʦʙʦʜʫ ʜʦʙʨʦʚʽʣʴʥʦ ʜʦʢʣʘʜʘʪʠ 

ʟʫʩʠʣʴ, ʩʚʦʙʦʜʫ ʟʘʟʥʘʪʠ ʧʦʨʘʟʢʠ, ʩʚʦʙʦʜʫ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʪʘ ʩʚʦʙʦʜʫ ʨʫʭʘʪʠʩʷ 

ʚʧʝʨʝʜ ʟʘ ʚʣʘʩʥʠʤ ʙʘʞʘʥʥʷʤ. 

ʋʩʝ ʮʝ ʚʘʞʣʠʚʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʚʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʥʘʚʯʘʣʴʥʠʭ ʽʛʨʦʚʠʭ ʩʮʝʥʘʨʽʾʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʽʥʥʦʚʘʮʽʡʥʠʤ, ʘ 

ʢʦʥʢʨʝʪʥʽ ʮʽʣʽ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʜʦʩʷʛʥʫʪʽ.  
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ʇɯɼɻʆʊʆɺʂɸ ʄɸʁɹʋʊʅɯʁ ʋʏʀʊɽʃɯɺ ɼʆ ɺʇʈʆɺɸɼɾɽʅʅʗ 

ɯʅʌʆʈʄɸʎɯʁʅʆ-ʂʆʄʋʅɯʂɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ʇʈʆʎɽʉɯ 

ʅɸɺʏɸʅʅʗ ʄʆʃʆɼʐʀʍ ʐʂʆʃʗʈɯɺ 

ʑʝʨʙʘʪʶʢ ɸʥʘʩʪʘʩʽʷ ɼʤʠʪʨʽʚʥʘ 
ʩʪʫʜʝʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʇʦʯʘʪʢʦʚʘ ʦʩʚʽʪʘ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 

scherbatuk11@ukr.net 

ʊʝʩʣʝʥʢʦ ʊʝʪʷʥʘ ɺʘʩʠʣʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʧʦʯʘʪʢʦʚʦʛʦ ʥʘʚʯʘʥʥʷ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 

scherbatuk11@ukr.net 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ɼʝʨʞʘʚʥʠʤʠ ʘʢʪʘʤʠ ʧʨʦ ʦʩʚʽʪʫ 

(ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè ʚʽʜ 05.09.2017 ʨ., ʂʦʥʮʝʧʮʽʷ çʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ 

ʰʢʦʣʘè, ɼʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ ʚʽʜ 21.02.2018 ʨ.), ʚ ʷʢʠʭ ʦʩʪʘʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ çʦʩʥʦʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ, ʜʫʭʦʚʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ, 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʜʝʨʞʘʚʠè [2, ʩ. 1]. 

ʉʴʦʛʦʜʥʽ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʦʩʚʽʪʠ ʻ ʧʦʩʪʽʡʥʝ ʦʥʦʚʣʝʥʥʷ ʦʙʩʷʛʫ 

ʟʥʘʥʴ, ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ç̔ ʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘè ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʝ ʧʦʪʨʝʙʫʻ ʟʤʽʥ 

ʬʦʨʤ, ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʁ ʪʝʨʠʟʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɺ ʫʤʦʚʘʭ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʩʫʪʪʻʚʦ ʟʤʽʥʶʶʪʴʩʷ ʚʠʤʦʛʠ 

ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ, ʦʩʢʽʣʴʢʠ 

çʦʩʥʦʚʦʶ ʚʩʽʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʦʩʚʽʪʽ ʤʘʻ ʩʪʘʪʠ ʨʝʘʣʴʥʝ ʟʥʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʽʪʝʡ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙ ʽ ʤʦʜʝʣʝʡ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽè. 

ʇʦʰʫʢʠ ʦʧʪʠʤʘʣʴʥʠʭ ʰʣʷʭʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ 

ʧʨʦʭʦʜʷʪʴ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʧʘʨʘʜʠʛʤ  (ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʦʾ, ʮʽʥʥʽʩʥʦʾ, 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʾ ʪʦʱʦ) [3].  

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʦʩʚʽʪʘ ʚʠʩʫʚʘʻ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ 

ʧʝʜʘʛʦʛʘ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʥʦʚʠʤʠ ʩʫʩʧʽʣʴʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʫ ʩʚʽʪʽ ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. 

ʆʜʥʽʻʶ ʟ ʛʣʦʙʘʣʴʥʠʭ ʮʽʣʝʡ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ ʻ ʧʽʜʛʦʪʦʚʢʘ ʚʯʠʪʝʣʽʚ, ʷʢʽ 

ʪʫʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʛʦʪʦʚʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ʡ ʫʧʨʘʚʣʽʥʥʽ ʦʩʚʽʪʦʶ, ʙʝʨʫʪʴ 

ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ. 

ɺʽʜʢʨʠʪʽʩʪʴ ʤʽʞʥʘʨʦʜʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʦʩʚʽʪʠ 

ʩʧʦʥʫʢʘʣʘ ʟʤʽʥʠʪʠ ʾʾ ʦʩʥʦʚʥʽ ʚʝʢʪʦʨʠ, ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʙʫʣʠʩʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʫ ʪʫʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ. ʉʚʦʻʶ ʯʝʨʛʦʶ ʮʝ 

ʧʦʟʥʘʯʠʣʦʩʷ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʝʬʦʨʤʘʮʽʡʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʫ ʩʠʩʪʝʤʽ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ, ʟʦʢʨʝʤʘ ʚʯʠʪʝʣʽʚ ʧʝʨʚʠʥʥʦʾ ʣʘʥʢʠ 

ʦʩʚʽʪʠ. ʊʨʘʜʠʮʽʡʥʘ ʩʠʩʪʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʚʠʯʝʨʧʘʣʘ ʩʚʦʾ ʨʝʩʫʨʩʠ. 

ɿʘʢʣʘʜʝʥʠʡ ʚ ʾʾ ʦʩʥʦʚʫ ʢʦʛʥʽʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʚʠʤʘʛʘʚ ʬʦʨʤʫʚʘʥʥʷ ʧʝʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ 

ʚʽʜ ʧʦʯʘʪʢʫ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʬʘʭʽʚʮʷ. ʊʦʞ ʚʠʱʽʡ 

ʧʝʜʘʛʦʛʽʯʥʽʡ ʦʩʚʽʪʽ ʥʝʦʙʭʽʜʥʦ ʧʽʜʛʦʪʫʚʘʪʠ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʚʯʠʪʝʣʷ. 
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ʇʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʚ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʛʽʜʥʦ ʽʟ ɿʘʢʦʥʘʤʠ ʋʢʨʘʾʥʠ 

çʇʨʦ  ʦʩʚʽʪʫè, çʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫè, ɼʝʨʞʘʚʥʠʤʠ ʪʘ ʛʘʣʫʟʝʚʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʡ 

ʽʥʰʠʤʠ ʯʠʥʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ʊʘʢ, ʧʽʜˇʨʫʥʪʷʤ ʟʤʽʩʪʫ ʧʨʦʬʝʩʽʡʥʦ-

ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʻ ʚʠʤʦʛʠ ʜʝʨʞʘʚʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʱʦʜʦ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʚʽʜʧʦʚʽʜʥʦ ʩʫʩʧʽʣʴʥʠʭ ʧʦʪʨʝʙ, ʧʝʨʝʜʦʚʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ, ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ, ʟʘʧʠʪʽʚ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ, 

ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ.  

ʇʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʩʫʯʘʩʥʦʛʦ ʬʘʭʽʚʮʷ ʚ ʛʘʣʫʟʽ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ 

ʥʝʦʜʤʽʥʥʦ ʧʝʨʝʜʙʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ, ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʧʦʩʪʽʡʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʩʚʦʻʾ ʧʨʦʬʝʩʽʡʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ ʡ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ [1, ʩ. 126]. ʉʘʤʝ ʪʦʤʫ, ʧʨʦʮʝʩ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʚ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʚô̫ ʟʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ, 

ʧʝʜʘʛʦʛʽʯʥʠʭ, ʤʝʪʦʜʠʯʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʩʪʘʚʣʷʪʴʩʷ ʽ ʨʦʟʚô̫ ʟʫʶʪʴʩʷ ʯʝʨʝʟ 

ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʾʭ 

ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʬʦʨʤʫʚʘʥʥʷ 

ʚ ʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ [1, ʩ. 127]. 

ʐʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʻ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʥʝ 

ʪʽʣʴʢʠ ʫ ʚʠʨʦʙʥʠʯʠʭ ʛʘʣʫʟʷʭ, ʘ ʡ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ. ʉʫʯʘʩʥʠʡ ʢʦʤʧôʁ ʪʝʨ ʤʦʞʝ 

ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʟʘʜʦʚʦʣʴʥʠʪʠ ʜʠʜʘʢʪʠʯʥʽ ʚʠʤʦʛʠ, ʷʢʽ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʤʘʪʝʨʽʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [5]. 

ʄʦʜʝʨʥiʟʘʮi̫  ʧʨʦʬʝʩʽʡʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʟʦʨʽʻʥʪʦʚʘ ʥʘ ʧʽʜʛʦʪʦʚʢʫ 

ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʧʝʜʘʛʦʛʽʚ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʥʝ ʪʽʣʴʢʠ ʪʨʘʜʠʮʽʡʥʠʤʠ, ʘ ʡ 

ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʥʘʚʯʘʥʥʷ, ʟʜʘʪʥʠʭ ʥʝ ʪʽʣʴʢʠ ʩʧʨʠʡʤʘʪʠ, ʟʙʝʨʽʛʘʪʠ ʡ 

ʚʽʜʪʚʦʨʶʚʘʪʠ, ʘ ʡ ʧʨʦʜʫʢʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʢʝʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ ʡ 

ʝʬʝʢʪʠʚʥʦ ʾʭ ʦʙʨʦʙʣʷʪʠ, ʪʚʦʨʯʦ ʡ ʥʝʩʪʘʥʜʘʨʪʥʦ ʚʠʨʽʰʫʚʘʪʠ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥi 

ʟʘʜʘʯi, ʷʢi ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʥʠʤʠ ʩʫʯʘʩʥʘ ʦʩʚʽʪʥʷ ʧʨʘʢʪʠʢʘ. ʎʽ ʟʘʚʜʘʥʥʷ ʤʦʞʣʠʚʦ 

ʚʠʢʦʥʘʪʠ ʟʘ ʫʤʦʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (IKT), 

ʷʢi ̫ʢʽʩʥʦ ʟʙʘʛʘʯʫʶʪʴ ʪʘ ʜʦʧʦʚʥʶʶʪʴ ʩʠʩʪʝʤʫ ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʚʽ ʰʣʷʭʠ ʧʦʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʽʥʪʝʥʩʠʬʽʢʫʶʪʴ, 

ʫʨʽʟʥʦʤʘʥʽʪʥʶʶʪʴ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ [4]. 

ɯʥʬʦʨʤʘʮʽʡʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʚʠʩʫʚʘʻ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʩʫʯʘʩʥʦʛʦ ʚʯʠʪʝʣʷ: ʮʝ 

ʚʤʽʥʥʷ ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʫ ʚʝʣʠʢʦʤʫ ʦʙʩʷʟʽ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɯʂʊ ʫ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʘʛʥʝʥʥʷ ʜʦ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʘʤʦʦʩʚʽʪʠ ʽ 

ʩʘʤʦʨʦʟʚʠʪʢʫ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʚʦʥʦ ʧʨʦʧʦʥʫʻ ʥʦʚʽʪʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʬʦʨʤʫʚʘʥʥʶ ʦʩʦʙʠʩʪʦʩʪʽ ʚʯʠʪʝʣʷ ʥʦʚʦʾ ʛʝʥʝʨʘʮʽʾ. ɯʂʊ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʚ ʷʢʦʩʪʽ ʤʝʪʠ 

ʧʨʝʜʤʝʪʘ ʥʘʚʯʘʥʥʷ, ʪʘʢ ʽ ʚ ʷʢʦʩʪʽ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʟʘʩʦʙʫ ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ. 

ʋʩʝ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʩʪʘʻ 

ʘʢʪʫʘʣʴʥʠʤ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ɯʥʬʦʨʤʘʪʠʟʘʮʽʷ ʦʩʚʽʪʠ ʩʴʦʛʦʜʥʽ ʻ ʢʣʶʯʦʚʠʤ ʧʠʪʘʥʥʷʤ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʢʘʨʜʠʥʘʣʴʥʫ ʟʤʽʥʫ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʚ ʚ ʫʤʦʚʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʩʪʘʣʘ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʘʩʧʝʢʪʽʚ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ, ʧʦʰʫʢʫ ʰʣʷʭʽʚ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʾʭʥʽʡ ʧʦʜʘʣʴʰʽʡ ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʚʠʢʣʘʜʘʯʘʤʠ ʪʘ ʩʪʫʜʝʥʪʘʤʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʅʇʋ ʽʤ. ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ 

ʜʦʢʣʘʣʦʩʷ ʙʘʛʘʪʦ ʟʫʩʠʣʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʥʣʘʡʥ-ʰʢʦʣʠ çʆʩʚʽʪʥʽʡ ʭʘʙè. ʅʘ ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʘʭ ʧʨʦʚʦʜʷʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʭʦʚʥʽ ʟʘʭʦʜʠ, ʤʘʡʩʪʝʨ-ʢʣʘʩʠ, ʫʨʦʢʠ 

ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ ʜʣʷ ʫʯʥʽʚ ʟ ʫʩʽʭ ʢʫʪʢʽʚ ʋʢʨʘʾʥʠ. ʉʪʫʜʝʥʪʠ ʪʘ ʚʠʢʣʘʜʘʯʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, ʚʧʨʦʚʘʜʞʫʶʪʴ ʥʦʚʽʪʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʦʜʘʶʪʴ ʤʘʪʝʨʽʘʣ ʚ ʥʝʟʚʠʯʥʦʤʫ ʬʦʨʤʘʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʜʚʘ ʤʽʩʷʮʽ 

ʚʜʘʣʦʩʷ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʨʦʙʦʪʫ: ʩʪʚʦʨʠʪʠ ʪʝʣʝʛʨʘʤ ʯʘʪʠ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʙʘʪʴʢʘʤʠ 

ʪʘ ʜʽʪʴʤʠ, ʩʬʦʨʤʫʚʘʪʠ ʧʦʩʪʽʡʥʠʡ ʨʦʟʢʣʘʜ ʟ ʜʘʪʦʶ, ʯʘʩʦʤ ʪʘ ʧʦʩʠʣʘʥʥʷʤ, ʘ ʪʘʢʦʞ 

ʟʘʣʫʯʠʪʠ ʚʞʝ ʧʦʥʘʜ 150 ʜʽʪʝʡ, ʷʢʽ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʚʽʜʚʽʜʫʶʪʴ ʟʘʥʷʪʪʷ ʪʘ 

ʨʝʢʦʤʝʥʜʫʶʪʴ çʆʩʚʽʪʥʽʡ ʭʘʙè ʩʚʦʾʤ ʜʨʫʟʷʤ.  

ʌʘʭʦʚʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʫ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʷʢ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ, ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʪʘ 

ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʧʨʦʮʝʩ. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʣʘʜʘʯʽ ɿɺʆ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ 

ʧʽʜʛʦʪʦʚʢʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʚ ʫʤʦʚʘʭ ʦʥʦʚʣʝʥʥʷ ʦʩʚʽʪʠ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ 

ʥʝ ʣʠʰʝ ʥʘ ʧʝʨʝʜʘʯʫ ʩʪʫʜʝʥʪʘʤ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ, ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, 

ʘ ʡ ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ ʩʪʽʡʢʦʾ ʤʦʪʠʚʘʮʽʾ, ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ 

ʪʘʢʠʭ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ, ʱʦ ʜʘʜʫʪʴ ʟʤʦʛʫ ʝʬʝʢʪʠʚʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʬʝʩʽʡʥʫ 

ʜʽʷʣʴʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʩʽʻʾʪ 

ʛʘʣʫʟʽ ʦʩʚʽʪʠ, ʧʦʩʪʽʡʥʠʡ ʧʦʰʫʢ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʡ ʥʦʚʠʭ ʬʦʨʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʨʽʟʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʮʝʩʘʭ. ʋʩʝ ʮʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ 
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ʫʜʦʩʢʦʥʘʣʶʚʘʪʠʩʴ ʪʘ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ ʫʤʦʚ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʶʯʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʛʨʝʩʫ. 
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No one can deny the tremendous influence technology has nowadays. It has 

become essential in the way we watch films and listen to music, socialise and get 

informed. This made educators consider using technology at the lessons in order to 

stimulate studentsô intrinsic motivation. For example, students would assimilate better 

the material if it were presented in the form of a PPT or a poster (using Canva, Padlet or 

other sources). This kind of presentation addresses both auditory and visual styles. Thus, 

students are exposed to a variety of different information and they are at a loss. 

Computer-Assisted Language Learning (CALL) is gaining more and more 

popularity. Thus, teachers should acquire new skills in order to be able to use them and 

facilitate the studentsô learning process. 

M. Warschauer and D. Healy cited by Douglas H. Brown speak in favour of 

CALL pointing out the following benefits: 1. multimodal practice with feedback; 

2. individualization in a large class; 3. pair and small-group work on projects, either 

collaboratively or competitively; 4. the fun factor; 5. variety in the resources available 

and learning styles used; 6. exploratory learning with large amounts of language data; 

7. real-life skill building in computer use [2, p. 145]. 

Indeed, the above mentioned factors prove that CALL is a style that would 

comprise many learning styles at once. In addition, it will create a pleasant atmosphere 

and it could make the learning process enjoyable. It can also help to make the process 

more individual. The possibility of choosing can foster learner autonomy.  

Having analysed scientific investigations, teachersô blogs and online learning 

resources [1ï3] we have defines several approaches to the differentiation of autonomous 

English learning on the Internet. 

1. English learning website 
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The application of Internet technology has greatly broken the limitations of space 

and time in class. Autonomy English learning on the Internet can spread the knowledge 

from in class to out of class. Of course, websites cannot take the place of library, but 

they have their own special functions such as, speed of search, immediate information, 

etC. We recommend the following foreign English language learning 

websites:https://learnenglish.britishcouncil.org/; http://eleaston.com/english.html; 

https://learnenglishteens.britishcouncil.org/; http://www.eslcafe.com/; https://test-

english.com/; https://www.fluentu.com/. 

2. English learning magazine 

There are many free English learning magazines and regular e-mail about English 

learning for modern students on the Internet. We provide here several free e-mail 

magazines: çUnravelè,èTOPICSè, çEnglish Magazineè, çBritish Council Magazineè, 

çSC Magazine: Travel. Culture. Adventureè. 

3. English Learning Discussion Group by E-mail 

Itôs a more economical way to subscribe by e-mail. There are many English 

learning discussion groups on the Internet, such as, the intensive English forum, science 

and technology English forum, the English Writing forum and teaching discussion 

forum. We recommend three abroad discussion groups: çEnglish writing forumè, 

çEnglish learning loverè, çBBCè. 

4. English chat room 

In order to develop oral English, many people take oral class, chat with foreign 

teachers, or participate in English corners on campus. However, they still find it little 

effective. The great way out is visiting chat room. Chatting on the Internet, you can 

understand different countryôs cultural connotation and background. Meanwhile, it can 

stimulate the interest in oral or write, and improve the level step by step. 

There is an ample number of chat rooms online: çLearn American English Online 

Chatè, çspeaking24.comè, çToLearnEnglish.comè, https://englishchats.org/, çESL 

Pages https://www.eslpages.com/chat/english-chat-roomè, etC. 

5. Foreign pen pals on the Internet 

We can communicate with foreign pen pals via e-mail on the Internet. There are 

several websites to making pen pals. In these pages, you can see the dating ads by 

people from various countries to make friends. We recommend these: 

http://www.wfi.fr/volterre/keypals.html, http://deil2.lang.uiuc.edu/penpals/, 

http://www.linguistic-funland.com/addapal.html. 

Conclusion. Being technologically friendly, students should be encouraged to use 

technology for their academic progress. This would foster learner autonomy, and will 

make them sense the responsibility they have for their learning. Similarly, learner 

autonomy will enhance the security needed for risk taking, i.e. students will have to 

make their own decisions understanding the consequences they may lead to. 
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ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʜʘʛʦʛʘ ʻ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʦʧʝʨʫʚʘʪʠ ʥʝʶ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʽ ʚʠʤʦʛ ʩʫʯʘʩʥʦʛʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʣʘʩʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʮʽʻʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʪʘ ʾʾ ʩʢʣʘʜʦʚʠʭ ʥʘʫʢʦʚʮʽ ʧʨʦʧʦʥʫʶʪʴ ʤʦʜʝʣʽ, ʧʽʜʭʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ [4]. 

ʆʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʤʘʡʙʫʪʥʽʤʠ ʧʝʜʘʛʦʛʘʤʠ ʥʘ ʫʨʦʢʘʭ ʻ ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ 

ʟʘʚʜʘʥʥʷ [1]. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʻ ʥʘ ʤʝʪʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʨʠʢʣʘʜ ʪʘʢʦʛʦ 

ʟʘʚʜʘʥʥʷ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʘ-ʬʫʪʙʦʣʽʩʪʘ, ʷʢʠʡ ʞʦʥʛʣʶʻ ʤô̫ ʯʝʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʦʛʠ. ʇʨʠ ʮʴʦʤʫ ʚʚʝʜʝʤʦ ʜʝʷʢʽ ʦʙʤʝʞʝʥʥʷ. ʈʦʙʦʪ-ʬʫʪʙʦʣʽʩʪ ʩʪʦʾʪʴ ʥʘ 

ʤʽʩʮʽ ʽ ʧʨʠ ʞʦʥʛʣʶʚʘʥʥʽ ʥʦʛʫ ʥʝ ʟʛʠʥʘʻ ʚ ʢʦʣʽʥʽ. ʄô̫ ʯ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ ʥʦʛʦʶ 

ʧʽʜʥʽʤʘʻʪʴʩʷ ʚʛʦʨʫ ̔  ʧʽʜ ʩʠʣʦʶ ʪʷʞʽʥʥʷ ʧʘʜʘʻ ʚʥʠʟ ʜʦ ʜʦʪʠʢʫ ʟ ʥʦʛʦʶ ʨʦʙʦʪʘ. 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʥʦʛʠ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʪʘ ʟʘʜʘʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʤô̫ ʯʘ ʚ ʤʦʤʝʥʪ 

ʫʜʘʨʫ. ʆʩʢʽʣʴʢʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʜʘʥʦʾ ʤʦʜʝʣʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʮʽʢʘʚʠʪʴ ʢʽʥʝʤʘʪʠʢʘ, ʪʦ 

ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ 

ʤô̫ ʯʘ ʚʽʜ ʤʘʩʠ ʽ ʰʚʠʜʢʦʩʪʽ ʥʦʛʠ ʽ ʤô̫ ʯʘ. ʇʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ ʤô̫ ʯʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʥʦʛʠ ʨʦʙʦʪʘ ʧʽʜ ʯʘʩ ʫʜʘʨʫ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʘ ʙʫʜʝʤʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʩʣʽʜʦʚʥʦ: ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ 

ʬʽʛʫʨʠ ʨʦʙʦʪʘ; ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʨʫʭʫ ʫʜʘʨʥʦʾ ʥʦʛʠ ʨʦʙʦʪʘ; ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʫʭʫ ʤô̫ ʯʘ; ʦʨʛʘʥʽʟʘʮʽʷ ʯʘʩʦʚʠʭ ʮʠʢʣʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʤô̫ ʯʘ, 

ʥʦʛʠ ʽ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʾʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʥʝʩʝʥʥʷ ʫʜʘʨʫ ʧʦ ʤô̫ ʯʫ. 

ɽʪʘʧ 1. ʉʪʚʦʨʝʥʥʷ ʥʝʨʫʭʦʤʦ ʾʬʽʛʫʨʠ ʨʦʙʦʪʘ-ʬʫʪʙʦʣʽʩʪʘ ʽʟ ʥʘʡʧʨʦʩʪʽʰʠʭ 

ʣʽʥʽʡ. 



ʉɽʂʎɯʗ: ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ: ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠʢʠ, ʨʠʟʠʢʠ, ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʂʦʦʨʜʠʥʘʪʠ ʢʽʥʮʽʚ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʬʽʛʫʨʠ ʟʘʜʘʻʤʦ ʚ ʩʫʩʽʜʥʽʭ ʧʘʨʘʭ 

ʢʣʽʪʠʥʦʢ. ʑʦʙ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʥʝ ʟô̒ ʜʥʫʚʘʣʠʩʴ, ʤʽʞ ʧʘʨʦʶ ʨʷʜʢʽʚ ʟ ʢʣʽʪʠʥʢʘʤʠ, 

ʱʦ ʤʽʩʪʷʪʴ ʢʦʦʨʜʠʥʘʪʠ, ʧʨʦʧʫʩʢʘʻʤʦ ʧʦ ʦʜʥʦʤʫ ʨʷʜʢʦʚʽ. ɻʦʣʦʚʫ ʟʘʜʘʻʤʦ ʦʜʥʽʻ ʁ

ʢʦʦʨʜʠʥʘʪʦʶ. ɿʘ ʟʘʜʘʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʙʫʜʫʶʪʴ ʪʦʯʢʦʚʫ ʜʽʘʛʨʘʤʫ, ʚ ʷʢ̔ʡ 

ʟʥʘʯʝʥʥʷ ʟô̒ ʜʥʘʥʽ ʚʽʜʨʽʟʢʘʤʠ. ɯʥʩʪʨʫʤʝʥʪʘʤʠ ʬʦʨʤʘʪʫʚʘʥʥʷ ʨʷʜʽʚ ʜʘʥʠʭ ʪʘ ʪʦʯʢʠ 

ʜʘʥʠʭ ʟʜʽʡʩʥʶʶʪʴ ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʦʚʱʠʥʠ ʣʽʥʽʡ ʽ ʤʘʨʢʝʨʫ ʢʽʥʮʽʚ ʝʣʝʤʝʥʪʽʚ ʬʽʛʫʨʠ 

ʨʦʙʦʪʘ, ʨʦʟʤʽʨ, ʢʦʣʽʨ ʽ ʬʦʥ ʪʦʯʢʠ ʛʦʣʦʚʠ ʨʦʙʦʪʘ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʩʧʦʪʚʦʨʝʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʨʦʙʦʪʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ ʪʘ ʚʝʨʪʠʢʘʣʽ ʚʘʜʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʤʽʥʽʤʘʣʴʥʝ ʽ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʰʢʘʣ ʜʽʘʛʨʘʤʠ, ʘ ʪʘʢʦʞ ʨʦʟʪʷʛʥʫʪʠ ʜʽʘʛʨʘʤʫ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʜʥʘʢʦʚʠʭ ʨʦʟʤʽʨʽʚ ʜʽʣʝʥʥʷ ʰʢʘʣ. 

ɽʪʘʧ 2. ɿʘʜʘʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʥʦʛʠ ʨʦʙʦʪʘ ʜʣʷ ʫʜʘʨʫ. ʇʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ 

ʥʦʛʠ ʩʧʽʚʧʘʜʘʻ ʟ ʥʝʨʫʭʦʤʦʶ ʥʦʛʦʶ. ʅʝʭʘʡ ʥʦʛʘ ʨʫʭʘʻʪʴʩʷ ʟ ʧʦʩʪʽʡʥʦ ʟʘʜʘʥʦʶ 

ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ʜʦ ʪʦʯʢʠ ʟʫʩʪʨʽʯʽ ʟ ʤô̫ ʯʝʤ ʽ ʥʘʟʘʜ ʚ ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ 

(ʨʠʩ. 1). ʉʪʫʧʥʷ ʟʘʚʞʜʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʦʟʽ. ʇʦʪʨʽʙʥʦ ʚʠʨʘʭʫʚʘʪʠ ʢʫʪ, ʥʘ ʷʢʠʡ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʦʛʘ ʜʣʷ ʫʜʘʨʫ ‌ ‌ ‌, ʜʝ ‌ ï ʢʫʪ, ʥʘ ʷʢʠʡ ʧʦʚʝʨʪʘʻʪʴʩʷ ʢʨʘʡʥʷ 

ʪʦʯʢʘ ʩʪʫʧʥʽ, ‌ ὥὶὧὸὫ ï ʢʫʪʦʚʘ ʚʝʣʠʯʠʥʘ ʩʪʫʧʥʽ, S ï ʨʦʟʤʽʨ ʩʪʫʧʥʽ, N ï

 ʜʦʚʞʠʥʘ ʥʦʛʠ. ʂʫʪ ‌ ʟʥʘʭʦʜʠʤʦ ʽʟ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ ʥʫʣʶ ʢʦʦʨʜʠʥʘʪʠ ʍ ʢʨʘʡʥʴʦʾ 

ʪʦʯʢʠ ʩʪʫʧʥʽ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ ʧʦ ʤô̫ ʯʫ ὢ ὔ Ὓ ȟ ίzὭὲπ, ὃ
ÁÒÃÓÉÎ ὢ ὔ Ὓ ȟ Ȣ 

 
ʈʠʩ. 1. ʇʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ ʥʦʛʠ ʽ ʧʦʣʦʞʝʥʥʷ ʥʦʛʠ ʧʨʠ ʫʜʘʨʽ ʧʦ ʤô̫ ʯʫ 

ʇʨʠ ʟʘʜʘʥʽʡ ʢʫʪʦʚʽʡ ʰʚʠʜʢʦʩʪʽ ʥʦʛʠ ɤ ̔  Ŭʫʜʘʨʫ ʟʥʘʡʜʝʤʦ ʯʘʩ ʨʫʭʫ ʥʦʛʠ ʜʦ 

ʫʜʘʨʫ ʊʫʜʘʨʫ=Ŭʫʜʘʨʫ/ɤ. ʎʝʡ ʯʘʩ ʧʽʟʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʮʠʢʣʫ 

ʞʦʥʛʣʶʚʘʥʥʷ ʤô̫ ʯʝʤ. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʥʦʛʠ ʚʠʟʥʘʯʘʻʤʦ ʚʠʨʘʟ ʜʣʷ ʟʤʽʥʠ 

ʢʦʦʨʜʠʥʘʪ ʚʽʜʨʽʟʢʽʚ, ʱʦ ʽʤʽʪʫʶʪʴ ʥʦʛʫ ʽ ʩʪʫʧʥʶ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ 

Ŭʧʦʪ, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ Ŭʫʜʘʨʫ. ʆʜʥʘ ʽʟ ʢʦʦʨʜʠʥʘʪ ʚʽʜʨʽʟʢʫ ʥʦʛʠ 

(X0,Y0) ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʽ ʢʦʦʨʜʠʥʘʪʠ ʥʠʞʥʴʦʛʦ ʢʽʥʮʷ ʥʦʛʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʘʤʠ: ʍNʧʦʪ=ʍ0-SĀsinŬʧʦʪ,YNʧʦʪ = Y0-NĀcosŬʧʦʪ. 

ʆʜʥʽ ʢʦʦʨʜʠʥʘʪʠ ʩʪʫʧʥʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʦʨʜʠʥʘʪʘʤ ʢʽʥʮʷ ʥʦʛʠ ʱʦ ʨʫʭʘʻʪʴʩʷ, 

ʘ ʜʨʫʛʽ ʢʦʦʨʜʠʥʘʪʠ ʩʪʫʧʥʽ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʩʪʫʧʥʽ ʜʦ ʥʦʛʠ: YSʧʦʪ = XNʧʦʪ-SĀcosŬʧʦʪ, YSʧʦʪ = YNʧʦʪ+SĀcosŬʧʦʪ. 

ɽʪʘʧ 3. ʈʦʟʨʘʭʫʥʦʢ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʫʭʫ ʤô̫ ʯʘ, ʷʢʠʡ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ ʧʦʯʠʥʘʻ 

ʨʫʭ ʟ ʟʘʜʘʥʦʶ ʧʦʯʘʪʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ V0. ɺʝʢʪʦʨ ʰʚʠʜʢʦʩʪʽ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ 

ʩʧʨʷʤʦʚʘʥʠʡ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ. ɺʠʩʦʪʘ ʤô̫ ʯʘ Yʤô̫ ʯʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦ :ʁ 

Yʤô̫ ʯʘ=ʅʫʜʘʨʫ+V0ĀT-gĀT
2 
/2, ʜʝ ʅʫʜʘʨʫ ï ʧʦʯʘʪʢʦʚʘ ʚʠʩʦʪʘ ʧʦʣʴʦʪʫ, g=9,8ʤ/ʩ

2
 ï

 ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, ʊï ʧʦʪʦʯʥʠʡ ʯʘʩ. ʇʦʪʦʯʥʘ ʰʚʠʜʢʽʩʪʴ Vʧʦʪ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ Vʧʦʪ =Vʧʦʪ gĀʊ. ʎʷ ʰʚʠʜʢʽʩʪʴ ʟʥʘʜʦʙʠʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 
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ʧʦʪʦʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʴʦʪʫ ʤô̫ ʯʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚ ʜʽʘʛʨʘʤʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʰʢʘʣʠ ʧʦ Y ʜʦʮʽʣʴʥʦ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠʩʦʪʠ ʧʽʜʡʦʤʫ ʤô̫ ʯʘ 

Yʤʘʢ, ʷʢʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʩʦʪʠ ʫʜʘʨʫ ʧʦ ʤô̫ ʯʫ ʅʫʜʘʨʫ: 

Yʤʘʢʩ=ʅʫʜʘʨʫ+V0
2
/(gĀ2). 

ɽʪʘʧ 4. ɿʥʘʭʦʜʞʝʥʥʷ ʧʦʚʥʦʛʦ ʯʘʩʫ ʧʦʣʴʦʪʫ ʤô̫ ʯʘ ʊʧʦʣ, ʷʢʠʡ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ ʊʧʦʣ=2 V0/g. ʇʨʠ ʚʽʜʦʤʦʤʫ ʊʧʦʣ ʚʞʝ ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʮʠʢʣʠ 

ʞʦʥʛʣʶʚʘʥʥʷ ʤô̫ ʯʝʤ. 

ɺʥʦʩʠʤʦ ʚ ʪʘʙʣʠʮʶ ʚʠʨʘʟʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʦʨʜʠʥʘʪ ʮʝʥʪʨʫ ʚʘʛʠ ʤô̫ ʯʘ. 

ʂʦʦʨʜʠʥʘʪʘ ʤô̫ ʯʘ ʧʦ ʦʩʽ ʍ ʨʽʚʥʘ ʥʫʣʶ. ʉʬʦʨʤʫʚʘʚʰʠ ʣʽʯʠʣʴʥʠʢ ʧʦʪʦʯʥʦʛʦ ʯʘʩʫ ʊ, 

ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʴʦʪʫ ʤô̫ ʯʘ, ʟʘʜʘʶʯʠ ʨʽʟʥʽ 

ʟʥʘʯʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʧʦʪʦʯʥʦʛʦ ʯʘʩʫ. ɿʘʩʦʙʘʤʠ ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʦʯʢʠ ʜʘʥʠʭ ʤʦʞʥʘ 

ʟʘʜʘʪʠ ʧʦʪʨʽʙʥʠʡ ʨʦʟʤʽʨ, ʢʦʣʽʨ ʽ ʬʦʥ ʤô̫ ʯʘ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ʄʦʜʝʣʴ ʨʦʙʦʪʘ-ʬʫʪʙʦʣʽʩʪʘ ʟ ʤô̫ ʯʝʤ ʧʽʩʣʷ ʫʜʘʨʫ 

ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʴʦʪʫ ʤô̫ ʯʘ ʟʜʽʡʩʥʶʶʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ 

ʥʦʛʠ ʨʦʙʦʪʘ-ʬʫʪʙʦʣʽʩʪʘ. ʇʦʣʽʪ ʤô̫ ʯʘ ʽ ʨʫʭ ʥʦʛʠ ʥʝ ʙʫʜʫʪʴ ʫʟʛʦʜʞʝʥʠʤʠ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʫʜʘʨʫ ʧʦ ʤô̫ ʯʫ. ʊʨʝʙʘ ʫʟʛʦʜʠʪʠ ʨʫʭ ʥʦʛʠ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʫʜʘʨʫ ʚ 

ʢʦʞʥʦʤʫ ʮʠʢʣʽ. ʏʘʩ ʮʠʢʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʫ ʧʦʣʴʦʪʫ ʊʧʦʣ ʤô̫ ʯʘ ʚʽʜ ʪʦʯʢʠ ʫʜʘʨʫ 

ʅʫʜʘʨʫ. ʇʽʜ ʯʘʩ ʮʠʢʣʫ ʥʘʥʦʩʠʪʴʩʷ ʫʜʘʨ ʧʦ ʤô̫ ʯʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʣʽʯʠʣʴʥʠʢʘ ʯʘʩʫ ʚ ʩʝʨʝʜʠʥʽ ʮʠʢʣʫ (ʊʮ) ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʬʫʥʢʮʽʶ ʆʉʊɸʊ(ʊ; ʊʧʦʣ). 

ʇʠʪʘʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʦʨʜʠʥʘʪ ʤô̫ ʯʘ ʽ ʧʦʣʦʞʝʥʥʷ ʥʦʛʠ ʦʧʫʩʢʘʻʤʦ. 
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çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 

191 

ɿ ʮʴʦʛʦ ʤʦʤʝʥʪʫ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʴʦʪʫ ʤô̫ ʯʘ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʊʮ. 

ʇʝʨʝʢʦʥʫʻʤʦʩʴ ʚ ʧʨʘʚʠʣʴʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʮʠʢʣʫ ʧʦʣʴʦʪʫ ʤô̫ ʯʘ ʷʢʠʡ ʨʫʭʘʻʪʴʩʷ 

ʟ ʪʦʯʢʠ ʅʫʜʘʨʫ ʜʦ Yʤʘʢʩ ̔  ʥʘʚʧʘʢʠ. ʊʝʧʝʨ ʚ ʤʦʤʝʥʪ ʜʦʩʷʛʥʝʥʥʷ ʤô̫ ʯʝʤ ʪʦʯʢʠ ʫʜʘʨʫ 

ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʩʧʽʚ ʧʘʜʘʥʥʷ ʧʦʣʦʞʝʥʥʷ ʥʦʛʠ ʟ ʤô̫ ʯʝʤ. ʊʘʢ ʷʢ ʥʦʛʘ 

ʨʫʭʘʻʪʴʩʷ ʟ ʧʝʚʥʦʶ ʰʚʠʜʢʽʩʪʶ, ʪʦ ʾʾ ʨʫʭ ʧʦʯʠʥʘʻʪʴʩʷ ʟʘ ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʊʫʜʘʨʫ ʜʦ 

ʤʦʤʝʥʪʫ, ʨʽʚʥʦʛʦ ʊʧʦʣ, ʢʦʣʠ ʤô̫ ʯ ʜʦʩʷʛʘʻ ʪʦʯʢʠ ʫʜʘʨʫ. ʇʨʠʯʦʤʫ ʧʽʩʣʷ ʫʜʘʨʫ ʥʦʛʘ 

ʧʦʚʠʥʥʘ ʚʝʨʥʫʪʠʩʴ ʚ ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʫʪ Ŭʧʦʪ ʟʤʽʥʶʻʪʴʩʷ 

ʚʽʜ Ŭʫʜʘʨʫ ʜʦ ʥʫʣʷ. ɿʨʘʟʫ ʧʦʪʨʽʙʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʥʘʪʠ ʫʤʦʚʫ ʊʧʦʣ>2Āʊʫʜʘʨʫ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʝʨʥʝʥʥʷ ʥʦʛʠ ʚ ʧʦʯʘʪʢʦʚʝ 

ʧʦʣʦʞʝʥʥʷ. ʗʢʱʦ ʚʠʨʘʟ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʟʤʽʥʠʪʠ ʢʫʪʦʚʫ ʰʚʠʜʢʽʩʪʴ 

ʥʦʛʠ ɤ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʥʦʛʠ ʦʨʛʘʽʥʟʦʚʫʻʤʦ ʣʽʯʠʣʴʥʠʢ ʯʘʩʫ ʮʠʢʣʫ ʊʮʥʦʛʠ= 

ʆʉʊɸʊ(ʊ+ʊʫʜʘʨʫ;ʊʧʦʣ), ʷʢʠʡ ʟʤʽʱʝʥʠʡ ʚʧʝʨʝʜ ʚʽʜʥʦʩʥʦ ʊʮ ʥʘ ʊʫʜʘʨʫ. 

ɺʨʘʭʫʚʘʚʰʠ ʚʽʜʧʦʚʽʜʥʽ ʚʠʨʘʟʠ ʽ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ, ʤʦʞʥʘ ʧʨʠʩʪʫʧʠʪʠ ʜʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʞʦʥʛʣʶʚʘʥʥʷ ʤô̫ ʯʝʤ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʣʽʯʠʣʴʥʠʢʘ ʧʦʪʦʯʥʦʛʦ ʯʘʩʫ ʊ. 

ʅʘ ʨʠʩʫʥʢʫ 2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʘʣʽʟʦʚʘʥʽ ʚʠʨʘʟʠ ʬʦʨʤʫʣ, ʷʢʽ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʚʠʱʝ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠ ʨʫʩʽ ʥʦʛʠ ʧʦʧʝʨʝʜʥʴʦ 

ʨʦʟʨʘʭʦʚʫʻʤʦ ʢʫʪ ʧʦʚʦʨʦʪʫ ʧʨʠ ʧʽʜʡʦʤʽ ʥʦʛʠ ɸʚʧʝʨʝʜ =ɤĀʊʮʥʦʛʠ. ʇʨʠ ʫʤʦʚʽ ʊʮʥʦʛʠÒʊʫʜʘʨʫ 

Ŭʧʦʪ=ɸʚʧʝʨʝʜ. ʆʜʥʦʯʘʩʥʦ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʢʫʪ ʧʦʚʦʨʦʪʫ ʥʦʛʠ ʥʘʟʘʜ ʚ ʧʦʯʘʪʢʦʚʝ 

ʧʦʣʦʞʝʥʥʷ ɸʥʘʟʘʜ = Ŭʫʜʘʨʫ- ɤ(ʊʮʥʦʛʠ.- ʊʫʜʘʨʫ). ʇʨʠ ʫʤʦʚʽ ʊʮʥʦʛʠ>ʊʫʜʘʨʫ ̔  ɸʥʘʟʘʜ Ó0 

Ŭʧʦʪ=ɸʥʘʟʘʜ. ʇʨʠ ʥʝʛʘʪʠʚʥʦʤʫ ʟʥʘʯʝʥʥʽ ɸʥʘʟʘʜ, ʢʦʣʠ ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ ʚʞʝ 

ʧʨʦʡʜʝʥʦ, Ŭʧʦʪ=0. 

ɿʤʽʥʫ ʣʽʯʠʣʴʥʠʢʘ ʯʘʩʫ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʢʨʦʩʽʚ ʽ 

ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʬʫʥʢʮʽʡ [3]. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʽʥʰʠʭ ʤʦʜʝʣʝʡ ʨʦʙʦʪʘ-ʬʫʪʙʦʣʽʩʪʘ ʮʽʢʘʚʦ ʚʩʪʘʥʦʚʠʪʠ ʚʦʨʦʪʘ ʥʘ 

ʜʝʷʢʽʡ ʚʽʜʩʪʘʥʽ ʽ ʟʤʦʜʝʣʶʚʘʪʠ ʧʦʧʘʜʘʥʥʷ ʚ ʥʠʭ ʤô̫ ʯʘ. ʇʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ 

ʥʘʧʨʘʚʠʪʠ ʚʝʢʪʦʨ ʰʚʠʜʢʦʩʪʽ ʤô̫ ʯʘ ʧʽʜ ʧʝʚʥʠʤ ʢʫʪʦʤ. ʄʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʨʦʟʨʦʙʢʫ 

ʤʦʜʝʣʽ ʨʦʙʦʪʘ, ɦ ʦ ʢʨʦʢʫʻ, ʯʠ ʨʦʙʦʪʘ, ʱʦ ʙʽʞʠʪʴ [2]. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣ ɹ

ʨʦʙʦʪʘ-ʬʫʪʙʦʣʽʩʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦ ʦʣʽʤʧʽʘʜʠ ʪʘ ʷʢ 

ʧʨʠʢʣʘʜ STEM-ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɻʨʦʜ ɯ. ʄ., ʆʥʠʱʫʢ ʉ. ʆ. ɿʥʘʯʠʤʽʩʪʴ ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʚʜʘʥʴ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, 

ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠ: ʄʘʪʝʨʽʘʣʠ VII  ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ, 8 ʢʚʽʪʥʷ 
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ʂʦʤʫʥʘʣʴʥʠʡ ʟʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çɼʥʽʧʨʦʚʩʴʢʘ ʘʢʘʜʝʤʽʷ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠè ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʨʘʜʠ, 
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ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʋʢʨʘʾʥʽ ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ 

ʟʨʦʩʪʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʩʫʩʧʽʣʴʥʦ-ʧʦʣʽʪʠʯʥʦʾ, ʢʫʣʴʪʫʨʥʦʾ ʩʬʝʨʠ ʪʘ 

ʥʘʜʘʻ ʧʝʨʩʧʝʢʪʠʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʫʢʦʚʦʾ ʛʘʣʫʟʽ ʥʘ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʤʫ 

ʨʽʚʥʽ. ʅʘ ʩʴʦʛʦʜʥʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ ʜʦʟʚʦʣʠʣʦ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʝʨʝʭʦʜʫ ʜʦ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ, 

ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʦʚʠʭ ʜʞʝʨʝʣ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʽ ʟʚʠʯʘʡʥʦ, 

ʩʧʨʠʷʣʦ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʦʾ ʬʦʨʤʠ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ.  

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ 

ʪʝʥʜʝʥʮʽʡ ʚ ʦʩʚʽʪʽ ï ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʨʝʘʣʽʟʫʻ ʧʨʠʥʮʠʧ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʽ 

ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʚ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʶʯʦʤʫ ̔ ʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʩʫʩʧʽʣʴʩʪʚʽ. ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʘ ʩʘʤʦʩʪʽʡʥʠʡ 

ʧʨʦʮʝʩ ʥʘʙʫʪʪʷ ʟʥʘʥʴ ʽ ʫʤʽʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ 

ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʦʾ ʪʘ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ 

ʯʘʩ ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʚʽʜʩʪʘʥʽ ʪʘ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʙʘʟʽ 

ʩʫʯʘʩʥʠʭ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [1]. 

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʟʜʝʙʽʣʴʰʦʛʦ 

ʚʽʜʙʫʚʘʣʦʩʴ ʚ ʘʩʠʥʭʨʦʥʥʦʤʫ ʨʝʞʠʤʽ, ʱʦ ʜʘʚʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʢʫʚʘʥʥʶ ʤʽʞ 

ʩʫʙô̒ ʢʪʘʤʠ ʥʘʚʯʘʥʥʷ ʽʟ ʟʘʪʨʠʤʢʦʶ ʫ ʚʠʢʦʥʘʥʥʽ ʟʘʚʜʘʥʴ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠ 

ʮʴʦʤʫ ̔ ʥʪʝʨʘʢʪʠʚʥʠʭ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ, ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʦʨʫʤʠ, 

ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʦʱʦ, ʪʦʙʪʦ ʩʘʤʦʩʪʽʡʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ, ʷʢʘ ʤʘʻ ʙʫʪʠ ʧʽʜ 

ʧʦʩʪʽʡʥʠʤ ʢʦʥʪʨʦʣʝʤ ʚʯʠʪʝʣʷ. 

ɺ ʥʘʰʽʡ ʢʨʘʾʥʽ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ 

ʚʞʝ ʙʽʣʴʰʝ ʜʝʩʷʪʴ ʨʦʢʽʚ, ʧʦʯʠʥʘʶʯʠ ʟ 2002 ʨʦʢʫ, ʢʦʣʠ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ 

ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʙʫʣʦ ʟʘʧʨʦʚʘʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʱʦʜʦ ʟʜʽʡʩʥʝʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ [5]. ʎʝʥʪʨ ʦʩʚʽʪʠ çɼʠʩʪʘʥʮʽʡʥʘ ʰʢʦʣʘ çʆʧʪʽʤʘè ʩʪʘʚ 

ʦʜʥʠʤ ʽʟ ʧʝʨʰʠʭ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ̫ ʢʠʡ ʦʪʨʠʤʘʚ ʣʽʮʝʥʟʽʶ ʥʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʙʝʟ ʦʯʥʦʛʦ ʬʦʨʤʘʪʫ. ɿʘʢʣʘʜʦʤ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ - ʧʨʠʚʘʪʥʘ ʰʢʦʣʘ ʤʠʩʪʝʮʪʚ çʉʦʣʦʤʽʷè ʤʽʩʪʘ ʂʠʻʚʘ, ʷʢʘ ʧʦʯʘʣʘ ʥʘʜʘʚʘʪʠ 

ʜʠʩʪʘʥʮʽʡʥʽ ʧʦʩʣʫʛʠ ʟ ʥʘʚʯʘʥʥʷ ʤʠʩʪʝʮʴʢʠʤ ʜʠʩʮʠʧʣʽʥʘʤ, ʪʘʢʠʭ ʷʢ ʚʦʢʘʣ, ʛʨʘ ʥʘ 

ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ, ʘʢʪʦʨʩʴʢʘ ʽ ʦʨʘʪʦʨʩʴʢʘ ʤʘʡʩʪʝʨʥʽʩʪʴ, ʘ ʾʾ ʚʠʧʫʩʢʥʠʢʘʤ 

ʚʠʜʘʚʘʣʠ ʉʚʽʜʦʮʪʚʦ ʜʝʨʞʘʚʥʦʛʦ ʟʨʘʟʢʘ ʧʨʦ ʦʪʨʠʤʘʥʥʷ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 
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ʋ 2019ï2020 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ʚ ʢʨʘʾʥʽ ʚʞʝ ʥʘʣʽʯʫʚʘʣʦʩʴ 182 ʰʢʦʣʠ, ʷʢʽ ʥʘʜʘʚʘʣʠ 

ʧʦʩʣʫʛʠ ʟʽ ʟʜʦʙʫʪʪʷ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʩʘʤʝ ʚ ʜʠʩʪʘʥʮʽʡʥʽ ʬʦʨʤʽ [1]. 

ʇʽʜ ʯʘʩ ʧʝʨʝʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ ʥʘ ʜʠʩʪʘʥʮʽʡʥʫ ʬʦʨʤʫ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ, ʜʫʞʝ 

ʛʦʩʪʨʦ ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʱʦʜʦ ʷʢʦʩʪʽ ʚʦʣʦʜʽʥʥʷ ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʚʯʠʪʝʣʷʤʠ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʤʠ ʦʥʣʘʡʥ-ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ. ʉʘʤʝ ʪʦʤʫ, ʫ 2021 ʨʦʮʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ, ʟʘ 

ʧʽʜʪʨʠʤʢʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʄʽʥʽʩʪʝʨʩʪʚʘ ʪʘ ʂʦʤʽʪʝʪʫ 

ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʋʢʨʘʾʥʠ ʛʨʫʧʦʶ ʝʢʩʧʝʨʪʽʚ JRC ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʫʩʧʽʰʥʦ ʟʘʧʨʦʚʘʜʞʝʥʦ ʧʽʣʦʪʫʚʘʥʥʷ Self-reflection on Effective 

Learning by Fostering the Use of Innovative Educational Technologies (SELFIE) ï 

ʦʥʣʘʡʥ-ʽʥʩʪʨʫʤʝʥʪʫ ɦ ʦʜʦ ʟʜʽʡʩʥʝʥʥʷ ʩʘʤʦʦʮʽʥʢʠ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʚ ʧʠʪʘʥʥʷʭ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʚʽʜʧʦʚʽʜʥʠʭ ʝʪʘʧʽʚ ʮʠʬʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʢʣʘʜʫ 

ʦʩʚʽʪʠ. ʇʽʜ ʯʘʩ ʧʽʣʦʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʨʷʜ ʦʧʠʪʫʚʘʣʴʥʠʢʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʠʭ ʜʦʙʨʦʚʽʣʴʥʦ ʪʘ ʘʥʦʥʽʤʥʦ ʟʙʠʨʘʣʠʩʷ ʜʫʤʢʠ ʢʝʨʽʚʥʠʢʽʚ, ʫʯʠʪʝʣʽʚ ʪʘ ʫʯʥʽʚ 

ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ɼʦ ʧʽʣʦʪʫʚʘʥʥʷ ʦʥʣʘʡʥ-ʽʥʩʪʨʫʤʝʥʪʫ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʤʘʡʞʝ 

21 ʪʠʩʷʯʫ ʫʯʘʩʥʠʢʽʚ, ̔ ʟ ʥʠʭ: 17303 ʫʯʥʽ; 2996 ʚʯʠʪʝʣʽʚ ʪʘ 546 ʢʝʨʽʚʥʠʢʽʚ ʟʘʢʣʘʜʽʚ 

ʦʩʚʽʪʠ [2]. ɺ ɿʘʧʦʨʽʟʴʢʽʡ ʪʘ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʚ ʦʧʠʪʫʚʘʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ ʷʢ 

ʟʘʢʣʘʜʠ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʪʘʢ ʽ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʟʘʢʣʘʜʠ. ʊʘʢʦʞ ʜʦ 

ʧʽʣʦʪʫʚʘʥʥʷ ʙʫʣʠ ʟʘʣʫʯʝʥʥʽ ʧʦ ʪʨʠ ʟʘʢʣʘʜʠ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʟ ʤʽʩʪʘ 

ʂʠʻʚʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ, ʉʫʤʩʴʢʦʾ, ʍʝʨʩʦʥʩʴʢʦʾ, ʈʽʚʥʝʥʩʴʢʦʾ, ʏʝʨʢʘʩʴʢʦʾ, 

ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʝʡ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʚʽʪʫ ʦʧʠʪʫʚʘʥʥʷ 

ʛʦʚʦʨʷʪʴ ʧʨʦ ʪʝ, ʱʦ ʦʮʽʥʶʚʘʥʥʷ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʟ ʮʠʬʨʦʚʦʾ ʛʦʪʦʚʥʦʩʪʽ ʚʽʜʙʫʚʘʣʦʩʴ 

ʟʘ 8 ʦʩʥʦʚʥʠʤʠ ʩʬʝʨʘʤʠ, ʪʘʢʠʭ ʷʢ: ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘʢʣʘʜʫ, ʮʠʬʨʦʚʽ ʥʘʚʠʯʢʠ ʫʯʥʽʚ 

ʪʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʢʣʘʜʫ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ, ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ 

ʥʘʚʯʘʥʥʷ ʪʦʱʦ. ʆʧʠʪʫʚʘʥʥʷ ʧʦʢʘʟʘʣʦ, ɦ ʦ ʥʘʡʤʝʥʰ ʨʦʟʚʠʥʝʥʽ ʩʬʝʨʠ, ʷʢʽ ʥʘ 

ʩʴʦʛʦʜʥʽ ʧʦʪʨʝʙʫʶʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʜʦʦʧʨʘʮʶʚʘʥʥʷ, ʩʪʦʩʫʶʪʴʩʷ ʩʘʤʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʢʣʘʩʽ ï 53 %, ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ï

 53,3 % ʪʘ ʧʨʘʢʪʠʢʠ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ï 55,1 %. ɿʚʽʪ 

ʪʘʢʦʞ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʦʥʣʘʡʥ ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʝʨʝʜ 

ʢʝʨʽʚʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʟ ʧʦʢʘʟʥʠʢʦʤ ʽʥʜʠʢʘʪʦʨʘ 8,65 ʟ 10 ʤʦʞʣʠʚʠʭ [3]. ʊʘʢʽ 

ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ɦ ʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʜʽʷʣʴʥʦʩʪʽ 

ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʚ ʥʘʧʨʷʤʢʫ ʧʨʦʮʝʩʽʚ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʘ ʪʘʢʦʞ ʛʦʪʦʚʥʽʩʪʶ 

ʚʯʠʪʝʣʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʚʦʾʭ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʟ 

ʧʠʪʘʥʴ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʎʠʬʨʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ ʙʫʣʘ ʚʠʟʥʘʥʘ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ ʦʜʥʽʻʶ ʟ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʞʠʪʪʷ ʪʘ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ɼʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʨʽʚʥʷ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʚʯʠʪʝʣʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʘʤʢʠ ʮʠʬʨʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʙʫʣʘ ʟʘʪʚʝʨʜʞʝʥʘ ʊʠʧʦʚʘ ʧʨʦʛʨʘʤʘ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʽʟ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʷʢʘ ʧʦʢʣʠʢʘʥʘ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʱʦʜʦ 

ʚʦʣʦʜʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ 



ʉɽʂʎɯʗ: ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ: ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠʢʠ, ʨʠʟʠʢʠ, ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʧʨʦʛʨʘʤʠ ̒ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʣʫʭʘʯʽʚ, ʘ ʪʘʢʦʞ ʧʦʢʨʘʱʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ɦ ʦʜʦ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʚʝʢʪʦʨʫ ʨʦʟʚʠʪʢʫ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʥʘʧʨʷʤʘʤʠ: ʮʠʬʨʦʚʽʟʘʮʽʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʦʩʚʽʪʠ; ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣ ̫ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʚ, 

ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʩʧʽʚʧʨʘʮʽ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʦʙʦʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʦʩʦʙʠʩʪʘ ̔ ʥʬʦʨʤʘʮʽʡʥʘ ʪʘ ʢʽʙʝʨʥʝʪʠʯʥʘ 

ʙʝʟʧʝʢʘ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ ʮʠʬʨʦʚʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 

ʦʧʘʥʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʩʝʨʚʽʩʽʚ ʜʣ ̫ʥʘʚʯʘʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʪʘ ʧʽʜʚʠʱʝʥʥ ̫ʨʽʚʥʷ ʾ ʭʥʴʦʾ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ɦ ʦ ʜʘʩʪʴ 

ʟʤʦʛʫ ʚʯʠʪʝʣʝʚʽ ʢʨʘʱʝ ʟʦpi̒ʥʪʫʚʘʪʠʩʴ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʧʦʛʣʠʙʠʪʠ 

ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʱʦʜʦ ʙʝʟʧʝʢʠ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʫʤʽʥʥʷ 

ʦʙʨʦʙʣʷʪʠ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʧʨʦʛʨʘʤʫʚʘʪʠ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ 

ʦʙʤʽʥ ʮʠʬʨʦʚʠʤ ʟʤʽʩʪʦʤ, ʢʨʠʪʠʯʥʦ ʦʩʤʠʩʣʶʚʘʪʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʘ ʪʘʢʦʞ ʨʦʟʫʤʽʪʠ 

ʧʨʘʚʦʚʽ ʪʘ ʝʪʠʯʥʽ ʘʩʧʝʢʪʠ, ʚʤʽʥʥʷ ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʦʤʫʥʽʢʘʮʽʶ, ʨʦʟʚʠʚʘʪʠ ʪʚʦʨʯʽʩʪʴ 

ʫʯʥ̔ʚ, ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʝʤʦʮʽʡʥʦ-

ʢʦʤʬʦʨʪʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʦʩʪ ̔ʚ ʧʝʜʘʛʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ [4]. 

ʇʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʚ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ 

ʮʠʬʨʦʚʦʾ, ʫʧʨʘʚʣʽʥʩʴʢʦʾ, ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ, ʤʝʜʽʡʥʦʾ, ʽʥʢʣʶʟʠʚʥʦʾ, ʤʦʚʣʝʥʥʻʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʘ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʚʢʣʶʯʘʶʯʠ ʝʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʪʘ ʢʽʙʝʨʥʝʪʠʯʥʫ ʙʝʟʧʝʢʫ, ʷʢʘ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʴ ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʧʝʜʘʛʦʛʽʚ ʚ 

ʫʤʦʚʘʭ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. 

ʉʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʠʪʠ ʦʮʽʥʢʫ ʚʣʘʩʥʦʛʦ ʨʽʚʥʷ ʚʦʣʦʜʽʥʥʷ ʮʠʬʨʦʚʦʾ 

ʛʨʘʤʦʪʥʦʩʪʽ ʪʘ ʚʜʦʩʢʦʥʘʣʠʪʠ ʮʠʬʨʦʚʽ ʥʘʚʠʯʢʠ ʤʦʞʝ ʟʨʦʙʠʪʠ ʢʦʞʝʥ ʚʯʠʪʝʣʴ ʥʘ 

ʧʦʨʪʘʣʽ ɼʽʷ. ʎʠʬʨʦʚʘ ʦʩʚʽʪʘ, ʧʨʦʡʰʦʚʰʠ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʩʪ ʥʘ ʮʠʬʨʦʚʫ 

ʛʨʘʤʦʪʥʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʜʽʣʫ çʎʠʬʨʦʛʨʘʤ ʜʣʷ ʚʯʠʪʝʣʽʚè [6]. ʎʝʡ ʟʘʩʪʦʩʫʥʦʢ 

ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʝʢʩʧʝʨʪʘʤʠ ɸʢʘʜʝʤʽʾ ʮʠʬʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʦʩʥʦʚʽ ʨʘʤʢʠ 

ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ, ʷʢʽ ʧʨʦʧʠʩʘʥʽ ʪʘ ʟʘʪʚʝʨʜʞʝʥʽ ʚʽʜʧʦʚʽʜʥʠʤ ʥʘʢʘʟʦʤ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ( ̄38 ʚʽʜ 15 ʩʽʯʥʷ 2019 ʨʦʢʫ) ʪʘ ʰʠʨʦʢʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴ ʚ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʎʠʬʨʦʛʨʘʤʠ, ʟ ʧʦʤʽʞ ʜʝʩʷʪʠ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ̫ ʢʠʤʠ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʩʫʯʘʩʥʠʡ ʚʯʠʪʝʣʴ ̔ ʫʯʝʥʴ ï

 ʮʝ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. ʎʠʬʨʦʛʨʘʤ ʟʜʽʡʩʥʶʻ ʦʮʽʥʢʫ 

21 ʧʨʦʬʝʩʽʡʥʦʾ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʚʯʠʪʝʣʽʚ, ʱʦ ʟʛʝʥʝʨʦʚʘʥʽ ʫ 5 ʟʘʛʘʣʴʥʠʭ ʩʬʝʨ: 

ʫʯʠʪʝʣʴ ʫ ʮʠʬʨʦʚʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ; ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʫʯʠʪʝʣʷ; ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʘ ʘʥʘʣʽʟ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ; ʥʘʚʯʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʫʯʥʽʚ ʪʘ ʨʦʟʚʠʪʦʢ ʾ ʭ 

ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʇʽʩʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʢʦʞʝʥ ʫʯʘʩʥʠʢ 

ʦʪʨʠʤʫʻ ʝʣʝʢʪʨʦʥʥʠʡ ʩʝʨʪʠʬʽʢʘʪ, ʷʢʠʡ ʟʘʩʚʽʜʯʫʻ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ 

ʛʨʘʤʦʪʥʦʩʪʽ ʪʘ ʩʫʤʘʨʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʙʨʘʥʠʭ ʙʘʣʽʚ, ʘ ʪʘʢʦʞ ʚʢʘʟʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʙʘʣʽʚ ʧʦ ʢʦʞʥʽʡ ʩʬʝʨʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ.  

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʦʮʝʩ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʩʧʨʠʷʻ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʶ, ʨʦʙʠʪʴ ʙʽʣʴʰ ʛʥʫʯʢʠʤ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʧʨʠʩʪʦʩʦʚʘʥʠʤ ʜʦ ʨʝʘʣʽʡ ʩʴʦʛʦʜʝʥʥʷ. ɺ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʩʬʝʨʠ ʦʩʚʽʪʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʩʪʘʥʮʽʡʥʠʭ 
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ʪʝʭʥʦʣʦʛʽʡ, ʨʽʚʝʥʴ ʚʦʣʦʜʽʥʥʷ ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚʠʢʣʘʜʘʯʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ 

ʟʘʜʦʚʽʣʴʥʦʤʫ ʨʽʚʥʽ, ʪʦʤʫ ʱʦ ʧʝʜʘʛʦʛʠ ʤʘʶʪʴ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ 

ʪʘ ʥʘʚʠʯʢʠ ʱʦʜʦ ʨʦʙʦʪʠ ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʯʘʩʫ ʪʘ 

ʙʫʪʠ ʛʦʪʦʚʠʤʠ ʜʦ ʢʘʨʜʠʥʘʣʴʥʠʭ ʟʤʽʥ ʫ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ. ɺʠʭʦʚʫʚʘʪʠ 

ʢʦʥʢʫʨʝʥʪʥʦʩʧʨʦʤʦʞʥʠʭ ʚʠʧʫʩʢʥʠʢʽʚ, ʚ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʬʦʨʤʫʚʘʪʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʪʝʭʥʦʣʦʛʽʷʤʠ ʽ ʟʥʘʥʥʷʤʠ, ʷʢʽ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʦʪʨʝʙʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɼʣʷ ʫʯʥʽʚ ʻ ʚʘʞʣʠʚʠʤ ʚʤʽʥʥʷ 

ʦʧʝʨʫʚʘʪʠ ʚʣʘʩʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʫʤʽʥʥʷʤʠ ʽ ʥʘʚʠʯʢʘʤʠ, ʫʧʨʘʚʣʷʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʧʦʪʦʢʘʤʠ, ʘʢʪʠʚʥʦ ʜʽʷʪʠ, ʰʚʠʜʢʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʪʦʙʪʦ ʥʘʚʯʘʪʠʩʷ ʚʧʨʦʜʦʚʞ 

ʫʩʴʦʛʦ ʞʠʪʪʷ, ʱʦʙ ʙʫʪʠ ʢʦʤʧʝʪʝʥʪʥʠʤʠ ʪʘ ʢʦʥʢʫʨʝʥʪʥʦʩʧʨʦʤʦʞʥʠʤʠ ʪʘ ʛʦʪʦʚʠʤʠ 

ʜʦ ʞʠʪʪʷ ʚ ʮʠʬʨʦʚʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ ʚʤʽʥʥʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʥʷ 

ʥʘ ʧʨʘʢʪʠʮʽ.  
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ʩʝʨʝʜʦʚʠʱʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʷ ʩʪʨʘʪʝʛʽʡ 

ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ ʪʘ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʦʙʣʽʢʫ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʯʥʽʚ ʪʦʱʦ. ɺ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʟʤʽʥʶʶʪʴʩʷ 

ʦʩʚʽʪʥʽ ʬʦʨʤʘʪʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʱʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʧʘʨʘʜʠʛʤʠ ʫ ʙʽʢ ʛʽʙʨʠʜʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʨʝʘʣʽʟʦʚʫ̒ʪʴʩʷ ʚ ʫʤʦʚʘʭ ʽʥʪʝʛʨʘʮʽʾ ʦʬʣʘʡʥ ʪʘ ʦʥʣʘʡʥ 

ʦʩʚʽʪʠ. ɸʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʦʙʫʜʦʚʘ ʝʬʝʢʪʠʚʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʫʤʦʚʘʭ ʥʦʚʠʭ ʪʨʝʥʜʽʚ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤ ʪʘ ʪʨʫʜʥʦʱʽʚ ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ. 

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʦʥʣʘʡʥ ʥʘʚʯʘʥʥʷ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ 

ʚʽʜʢʨʠʚʘʻ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʘʤʦʨʦʟʚʠʪʢʫ ʫʯʥʷ, ʡʦʛʦ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʷʢʽʩʥʦʛʦ ʞʠʪʪʷ ʚ ʮʠʬʨʦʚʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʪʦʙʪʦ 

ʦʨʽʻʥʪʫʻ ʩʪʫʜʝʥʪʘ ʥʘ ʦʩʚʽʪʫ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʷ [5]. ɯʥʦʜʽ ʧʽʜ ʝʣʝʢʪʨʦʥʥʠʤ 

ʥʘʚʯʘʥʥʷʤ ʨʦʟʫʤʽʻʤʦ ʙʫʜʴ-ʷʢʫ ʬʦʨʤʫ ʥʘʚʯʘʥʥʷ ʘʙʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʪʝʥʪʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʚʢʣʶʯʘʶʯʠ ʥʘʚʯʘʥʥʷ, ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. ɺʠʟʥʘʯʘʶʯʠ ʧʦʥʷʪʪʷ çʦʥʣʘʡʥè, 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʥʛʣʦʤʦʚʥʽ ʩʣʦʚʥʠʢʠ ʚʢʣʶʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʽʚ ʽ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ. ʂʝʤʙʨʠʜʞʩʴʢʽ ʩʣʦʚʥʠʢʠ ʧʽʜ ʪʝʨʤʽʥʦʤ çʦʥʣʘʡʥè ʤʘʶʪʴ ʥʘ 

ʫʚʘʟʽ ʧʨʦʜʫʢʪʠ, ʧʦʩʣʫʛʠ ʪʘ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʜʙʘʥʽ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ. ɯʩʥʫʻ ʧʽʜʭʽʜ ʜʦ ʨʦʟʫʤʽʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʷʢ ʧʨʦʮʝʩʫ ʬʦʨʤʘʣʴʥʦʛʦ ʪʘ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʥʷʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʾ [7]. ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ 

ʩʴʦʛʦʜʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʬʝʥʦʤʝʥ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ, ʱʦ ʦʭʦʧʣʶʻ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʜʦʜʘʪʢʽʚ ʽ ʧʨʦʮʝʩʽʚ ʪʘʢʠʭ ʷʢ ʤʝʨʝʞʝʚʝ ʥʘʚʯʘʥʥʷ, ʚʽʨʪʫʘʣʴʥʽ ʘʫʜʠʪʦʨʽʾ, 

ʮʠʬʨʦʚʘ ʛʨʫʧʦʚʘ ʨʦʙʦʪʘ ʪʘ ʽʥ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʤʠ ʜʦʪʨʠʤʫʻʤʦʩʷ ʧʦʛʣʷʜʫ ʥʘ 

ʩʠʥʦʥʽʤʽʯʥʽʩʪʴ ʧʦʥʷʪʴ ʝʣʝʢʪʨʦʥʥʝ ʪʘ ʦʥʣʘʡʥ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʫʤʽʻʤʦ ʧʽʜ 

ʝʣʝʢʪʨʦʥʥʠʤ ʥʘʚʯʘʥʥʷʤ (ʦʥʣʘʡʥ ʥʘʚʯʘʥʥʷʤ) ʦʨʛʘʥʽʟʘʮʽʶ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʚʠʥʝʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʧʦʢʦʣʽʥʥʷ 

ʨʫʡʥʫʶʪʴ ʙʘʨô̒ ʨʠ ʥʘ ʰʣʷʭʫ ʜʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʩʴʦʛʦʜʥʽ ʚʞʝ ʥʝ ʡʜʝ ʤʦʚʘ 

ʧʨʦ ʢʦʥʢʫʨʝʥʮʽʶ ʤʽʞ ʦʥʣʘʡʥ ʪʘ ʦʬʣʘʡʥ ʦʩʚʽʪʥʽʤʠ ʬʦʨʤʘʪʘʤʠ. ɼʦʩʣʽʜʥʠʢʠ ʻʜʠʥʽ ʚ 

ʜʫʤʮʽ, ʱʦ ʥʘʙʫʚʘʻ ʘʢʪʫʘʣʴʥʦʩʪ̔ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʘ ʢʦʥʢʨʝʪʠʟʘʮʽ ʾʪʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʧʦʙʫʜʦʚʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ ʽʥʪʝʛʨʘʮʽʾ ʦʬʣʘʡʥ ʪʘ 

ʦʥʣʘʡʥ ʥʘʚʯʘʥʥʷ ï ʟʤʽʰʘʥʦʛʦ (ʛʽʙʨʠʜʥʦʛʦ) ʥʘʚʯʘʥʥʷ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ [2]. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʧʩʠʭʦʣʦʛʽʯʥʦ, ʬʽʟʽʦʣʦʛʽʯʥʦ, 

ʧʝʜʘʛʦʛʽʯʥʦ ʪʘ ʤʝʪʦʜʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʝʡ 

ʢʦʤʧôʁ ʪʝʨʘ ʪʘ ʞʠʚʠʤ ʜʽʘʣʦʛʽʯʥʠʤ ʩʧʽʣʢʫʚʘʥʥʷʤ ʩʫʙô̒ ʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ï

 ʧʝʜʘʛʦʛʦʤ ʪʘ ʫʯʥʝʤ. ʆʩʦʙʣʠʚʫ ʟʥʘʯʫʱʽʩʪʴ ʚ ʫʯʘʩʪʽ ʧʝʜʘʛʦʛʘ ʫ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ 

ʛʽʙʨʠʜʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ. 

ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʩʧʨʦʙʘ ʧʦʟʙʘʚʠʪʠ ʧʝʜʘʛʦʛʘ ʫʯʘʩʪʽ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩ ̔ʚ 

ʨʝʟʫʣʴʪʘʪʘʭ ʩʚʦʾʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʝ 

ʝʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʚʠʷʚʠʣʘʩʷ ʥʝʚʜʘʣʦʶ [4]. 
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ʆʧʠʨʘʶʯʠʩʴ ʥʘ ʜʘʥʽ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʥʘ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ 

ʧʽʜ ʯʘʩ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʦʛʦ ʜʦʩʚʽʜʫ, ʤʠ ʚʠʜʽʣʠʣʠ ʪʘʢʽ ʦʩʥʦʚʥʽ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʧʦʙʫʜʦʚʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʦʩʚʽʪʠ: 

- ʦʙʣʽʢ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙô̒ ʢʪʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ (ʤʦʪʠʚʘʮʽʷ ʜʦ ʥʘʚʯʘʥʥʷ, ʽʥʪʫʾʪʠʚʥʽ ʧʝʨʝʜʫʤʦʚʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, ʦʩʦʙʠʩʪʽʩʥʝ ʨʦʟʫʤʽʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ); 

- ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʯʥʝ ʥʘʚʯʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʦʟʚʠʪʦʢ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʦʩʚʽʪʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʢʪʫʘʣʴʥʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʪʫʜʝʥʪʘ ʪʘ ʟʘʧʠʪʽʚ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ;  

- ʟʤʽʩʪ ʜʠʩʮʠʧʣʽʥʠ ʧʦʚʠʥʝʥ ʤʘʪʠ ʽʥʪʝʛʨʘʪʠʚʥʦ-ʮʽʣʽʩʥʠʡ ʭʘʨʘʢʪʝʨ, ʷʚʣʷʪʠ 

ʩʦʙʦʶ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʚʠʢʣʘʜ ʟʥʘʥʴ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʪʘ ʬʦʨʤʫʚʘʪʠ ʮʽʣʽʩʥʝ 

ʩʧʨʠʡʥʷʪʪʷ ʫ ʩʪʫʜʝʥʪʽʚ; 

- ʤʽʢʨʦʧʦʨʮʽʡʥʝ ʚʘʨʽʘʪʠʚʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʜʠʩʮʠʧʣʽʥʠ;  

- ʧʝʨʝʭʽʜ ʚʽʜ ʢʦʛʥʽʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʜʦ ʜʽʷʣʴʥʽʩʥʦʾ, ʪʦʙʪʦ ʧʝʨʝʭʽʜ 
ʚʽʜ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʮʠʨʢʫʣʶʻ ʚ ʩʠʩʪʝʤʽ ʥʘʚʯʘʥʥʷ, ʜʦ ʩʘʤʦʩʪʽʡʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʜʽʡ 

ʪʘ ʚʯʠʥʢʽʚ [1]; 

- ʛʨʫʧʦʚʘ ʧʨʦʝʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʥʘʮʽʣʝʥʘ ʥʘ ʾʾ ʝʬʝʢʪʠʚʥʝ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 
ʦʪʨʠʤʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [3]; 

- ʧʦʙʫʜʦʚʘ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʫ ʜʦʩʪʫʧʥʦʩʪʽ, ʪʦʙʪʦ 
ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʢʦʥʪʝʥʪʫ ʫ ʬʦʨʤʘʪʽ 24/7 ï çʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʪʘ ʚ 

ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽè; 

- ʨʦʟʚʠʪʦʢ ʛʥʫʯʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʧʽʜʣʘʰʪʦʚʫʻ ʘʢʪʠʚʥʫ 
ʘʜʘʧʪʘʮʽʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜ ʟʘʧʠʪʠ ʫʯʥʷ; 

- ʨʦʟʚʠʪʦʢ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ (ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʦʜʽʡ, ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ, ʛʝʡʤʽʬʽʢʘʮʽʷ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʽʥ.); 

- ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʧʦʙʫʜʦʚʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʾ ʜʠʜʘʢʪʠʢʠ ʧʦʙʫʜʦʚʠ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [6]. 

ɺʠʟʥʘʯʝʥʽ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʻ ʢʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʟʤʽʥ ʚ 

ʦʩʚʽʪʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʤʽʥʠ ʦʩʚʽʪʥʽʭ ʦʯʽʢʫʚʘʥʴ ʚʽʜ ʩʫʯʘʩʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʫʯʥʽʚ, 

ʧʨʦʜʠʢʪʦʚʘʥʠʭ ʾʭ ʚʟʘʻʤʦʜʽʷʤʠ ʟ ʚʽʨʪʫʘʣʴʥʦʶ ʪʘ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ (VR/AR), 

ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ (AI), ʛʝʡʤʽʬʽʢʘʮʽʻʶ ʪʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʻʶ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʾʭʥʽʡ 

ʦʩʚʽʪʥʽʡ ʚʠʙʽʨ. ʎʝ ʚʠʤʘʛʘʻ ʟʤʽʥʠ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʚʥʝʩʝʥʥʷ ʜʦ ʥʴʦʛʦ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʪʘʚʢʠ ʪʘ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ 

ʢʦʥʪʝʥʪʫ.  
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ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ 

genseruk@tnpu.edu.ua 

ɹʦʡʢʦ ʄʘʨʽʷ ʄʠʢʦʣʘʾʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʝʜʘʛʦʛʽʢʠ ʽ ʤʝʪʦʜʠʢʠ ʧʦʯʘʪʢʦʚʦʾ ʪʘ ʜʦʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ 

mariyaboykodek@gmail.com 

ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʥʦʩʷʪʴ ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʚ ʩʫʩʧʽʣʴʩʪʚʦ. ɺʦʥʠ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʚʩʽ ʩʪʦʨʦʥʠ ʞʠʪʪʷ, ʟʦʢʨʝʤʘ ʧʨʠʥʦʩʷʪʴ ʤʘʩʦʚʽ ʟʤʽʥʠ ʽ ʚ ʦʩʚʽʪʫ. ʎʠʬʨʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ʨʦʙʣʷʪʴ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʮʽʢʘʚʠʤ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ 

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʨʠʩʪʨʦʾ ʘʙʦ ʜʦʜʘʪʢʠ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʨʘʜʽʦ, ʪʝʣʝʙʘʯʝʥʥʷ, ʪʝʣʝʬʦʥʠ, 

ʢʦʤʧôʁ ʪʝʨʥʝ ʪʘ ʤʝʨʝʞʝʚʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʣʫʞʙʠ ʪʘ ʧʨʦʛʨʘʤʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʥʠʤʠ, ʪʘʢʽ ʷʢ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ ʪʘ 

ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ. ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʩʚʽʪʥʽʭ ʮʽʣʷʭ, ʘ ʩʘʤʝ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʚʯʘʥʥʷ. ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʽʩʪʦʪʥʦ ʟʤʽʥʶʶʪʴ ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʩʧʦʩʦʙʠ 

ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. ʅʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʚʜʦʩʢʦʥʘʣʝʥʝ ʮʠʬʨʦʚʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʩʧʨʠʷʻ ʘʢʪʠʚʥʦʤʫ, ʩʧʽʣʴʥʦʤʫ, ʪʚʦʨʯʦʤʫ, ʽʥʪʝʛʨʘʪʠʚʥʦʤʫ ʪʘ 

ʦʮʽʥʶʚʘʣʴʥʦʤʫ ʥʘʚʯʘʥʥʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʩʧʨʠʷʻ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʚ ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʥʦʚʠʭ ̔ ʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ 

ʥʘʚʯʘʥʥʷ. 

ɯʥʥʦʚʘʮʽʡʥʽ ʟʤʽʥʠ ʚ ʦʩʚʽʪʽ ʟʘʚʜʷʢʠ ʮʠʬʨʦʚʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʟʤʫʩʠʣʠ ʚʩʽʭ 

ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʤʠʩʣʠʪʠ ʢʨʝʘʪʠʚʥʦ ʪʘ ʪʚʦʨʯʦ. ʋ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 

ʩʚʽʪʽ ʧʦʪʨʽʙʥʽ ʬʘʭʽʚʮʽ ʟ ʪʝʭʥʽʢʦ-ʫʧʨʘʚʣʽʥʩʴʢʠʤʠ ʥʘʚʠʯʢʘʤʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ʟʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʚʠʥʥʽ ʧʽʜʛʦʪʫʚʘʣʠ ʚʠʧʫʩʢʥʠʢʘ, ʷʢʠʡ ʚʤʽʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʘ ̒ʩʬʦʨʤʦʚʘʥʽ ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ. ʎʝ ʤʦʞʣʠʚʦ ʣʠʰʝ ʟʘ 

ʫʤʦʚʠ ʽʥʪʝʛʨʘʮʽʾ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ. ʅʘʫʢʦʚʮʷʤʠ ʜʦʚʝʜʝʥʦ, 

ʱʦ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʫʩʽʤ ʫʯʘʩʥʠʢʘʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

ʚʯʠʪʠʩʷ ʪʘ ʜʦʩʷʛʘʪʠ ʫʩʧʽʭʫ. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʚʧʣʠʚʘʻ ʥʘ ʩʧʦʩʽʙ ʥʘʚʯʘʥʥʷ. 

ʇʦʷʚʘ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ̫ ʢ ʪʝʭʥʦʣʦʛʽʾ ʩʧʦʥʫʢʘʣʘ ʜʦ ʨʦʟʛʣʷʜʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʪʝʦʨʽʡ ʥʘʚʯʘʥʥʷ. ʊʨʘʜʠʮʽʡʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʪʦʤʫ, ʱʦʙ 

ʚʠʢʣʘʜʘʯʽ ʧʣʘʥʫʚʘʣʠ ʪʘ ʢʝʨʫʚʘʣʠ ʩʪʫʜʝʥʪʘʤʠ ʯʝʨʝʟ ʥʠʟʢʫ ʩʪʨʫʢʪʫʨʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʎʝʡ ʩʧʦʩʽʙ ʥʘʚʯʘʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻ ʧʣʘʥʦʤʽʨʥʫ ʧʝʨʝʜʘʯʫ ʟʥʘʥʴ ʯʝʨʝʟ ʧʝʚʥʫ ʚʟʘʻʤʦʜʽʶ ʟʽ ʟʤʽʩʪʦʤ ʷʢ ʟʘʩʽʙ 

ʟʘʢʨʽʧʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ̔  ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʮʝʩʫ ʦʩʦʙʠʩʪʦʛʦ ʨʦʟʫʤʽʥʥʷ. ʋ 

ʪʘʢʦʤʫ ʚʘʨʽʘʥʪʽ ʥʘʚʯʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʝʘʥʩʫ, ʘ ʥʝ ʷʢ 

ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ ʬʘʢʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʢʨʝʩʣʶʻ ʥʘʚʯʘʥʥʷ, 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʩʪʫʜʝʥʪʘ, ʟʤʽʥʶ ̒ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʩʧʦʩʦʙʠ ʥʘʚʯʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʨʘʻʢʪʦʨʽʾ ʩʪʫʜʝʥʪʘ ʚʠʤʘʛʘʻ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, ʫ ʷʢʦʤʫ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ 

ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʤʘʪʝʨʽʘʣʽʚ, ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʫʥʽʢʘʮʽʶ ʪʘ ʩʧʽʚʧʨʘʮʶ ʟ 

ʚʠʢʣʘʜʘʯʘʤʠ ʪʘ ʩʪʫʜʝʥʪʘʤʠ, ʚʠʢʦʥʫʚʘʪʠ ʩʧʽʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʦʝʢʪʠ. ʊʘʢʝ 

ʩʝʨʝʜʦʚʠʱʝ ʧʦʚʠʥʥʦ ʜʦʧʦʚʥʶʚʘʪʠ ʟʚʠʯʘʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʥʘʜʘʥʥʷ 

ʫʩʽʤ ʫʯʘʩʥʠʢʘʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʨʽʟʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʬʫʥʢʮʽʡ [2]. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʘʚʯʘʥʥʷ ʫ ʮʠʬʨʦʚʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʢʣʘʜʘʯ 

ʧʦʚʠʥʝʥ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʬʦʨʤʫʚʘʥʥ ̔ʪʘ ʨʦʟʚʠʪʦʢ ʫ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʥʘʚʠʯʦʢ, ʷʢʽ ʥʝʦʙʭʽʜʥ ̔ʜʣ ̫ʧʦʙʫʜʦʚʠ ʫʩʧʽʰʥʦʾ ʢʘʨô̒ ʨʠ, ʟʦʢʨʝʤʘ: ʚʤʽʥʥʷ 

ʨʦʟʚô̫ ʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ, ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʪʘ ʢʦʤʫʥʽʢʫʚʘʪʠ, 

ʚʤʽʥʥʷ ʢʦʛʥʽʪʠʚʥʦʾ ʛʥʫʯʢʦʩʪʽ ʪʘ ʢʨʝʘʪʠʚʥʦʩʪʽ [1]. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ: 

ʦʢʨʝʩʣʝʥʥʷ ʨʦʣʽ ʪʘ ʤʽʩʮʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ̔  ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ; 

ʚʤʦʪʠʚʦʚʘʥʽʩʪʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

ʧʦʰʫʢ ʥʦʚʠʭ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʠʭ; 

ʩʧʨʠʷʥʥʷ ̔ ʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʪʘ ʟʚʦʨʦʪʥʦʤʫ ʟʚô̫ ʟʢʫ ʚ ʧʨʦʮʝʩʽ ʬʘʭʦʚʦʾ 

ʧʽʜʛʦʪʦʚʢʠ; 

ʦʨʛʘʥʽʟʘʮʽʷ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ 

ʮʠʬʨʦʚʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʫ ʮʠʬʨʦʚʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ; 

ʘʢʪʠʚʽʟʫʻ ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʶʶʪ ɹʫʤʦʚʠ ʜʣʷ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʘ ʩʧʽʚʧʨʘʮʽ, ʦʥʦʚʣʶʶʪʴ 

ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ̔ʥʪʝʨʘʢʪʠʚʥʠʤʠ ̔ʥʥʦʚʘʮʽʡʥʠʤʠ ʬʦʨʤʘʤʠ. ʅʘʚʯʘʥʥʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ  ̒ ʛʥʫʯʢʠʤ, ʜʦʩʪʫʧʥʠʤ ʪʘ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ. ɺ ʫʤʦʚʘʭ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʨʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ 

ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʌʘʭʽʚʝʮʴ ʙʫʜʴ ʷʢʦʾ 

ʛʘʣʫʟʽ ʧʦʚʠʥʝʥ ʚʽʣʴʥʦ ʚʦʣʦʜʽʪʠ ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʚʤʽʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʫ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 
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ʇʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ Flash ̒ ʦʩʪʘʥʥʴʦʶ ʚʝʨʩʽʻʶ ʦʜʥʦʛʦ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚ 

ʩʚʽʪʽ ̔ h ʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʦʛʨʘʤ. ɿ ʢʦʞʥʦʶ ʥʦʚʦʶ ʚʝʨʩʽʻʶ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʥʘʜʽʡʥʽʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ̔ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʝʡ Flash. ʑʦ ʩʪʦʩʫʻʪʴʩʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʜʣ ̫ʘʥʽʤʘʮʽʡʥʦʾ ̔ ʛʨʘʬʽʯʥʦʾ ʧʨʦʛʨʘʤʠ ʤʦʞʣʠʚʦʩʪʝʡ, ʪʦ ʧʽʜʪʨʠʤʢʘ 

ʨʦʟʨʦʙʥʠʢʽʚ ʚ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʩʪʘʣʘ ̫ ʢ ʥʽʢʦʣʠ ʧʦʚʥʽʰʦʶ. ʎ ̫ʧʽʜʪʨʠʤʢʘ ʚʞʝ ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ ʦʜʥʽʻʶ ʘʥʽʤʘʮʽʻʶ, ʦʩʢʽʣʴʢʠ ʧʘʢʝʪ Flash ʝʚʦʣʶʮʽʦʥʫʚʘʚ ʫ ʝʬʝʢʪʠʚʥʠʡ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ̔ʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʟʘʩʽʙ, ʟʜʘʪʥʠʡ ̔ʥʪʝʛʨʫʚʘʪʠ hʠʨʦʢʠʡ ʥʘʙʽʨ ʤʦʚ ̔ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʬʦʨʤʘʪʽʚ. 

ʇʨʦʛʨʘʤʥʠʡ ʧʘʢʝʪ Flash ʤʦʞʝ ʦʙô̒ ʜʥʫʚʘʪʠ ʙʘʛʘʪʦ ʪʝʭʥʦʣʦʛʽʡ, ʤʝʪʦʜʽʚ ʪʘ ʤʦʚ 

ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʧʽʜʪʨʠʤʮʽ ʨʦʟʨʦʙʢʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤ, ʧʨʠʯʦʤʫ 

ʪʝʭʥʦʣʦʛʽʯʥʘ ̔ ʥʪʝʛʨʘʮʽ ̫ʚ Flash ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʙʘʛʘʪʦ ʝʬʝʢʪʠʚʥʽʰʝ, ʥʽʞ ʫ 

ʧʦʧʝʨʝʜʥʽʭ ʚʝʨʩʽʷʭ Flash. ʗʢʱʦ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʜʦʧʦʚʥʝʥʫ ̔ ʨʦʟʰʠʨʝʥʫ ʧʽʜʪʨʠʤʢʫ 

ʚʣʘʩʥʠʭ ʬʦʨʤʘʪʽʚ ʧʨʦʛʨʘʤʥʠʭ ʬʘʡʣʽʚ ʥʝʟʘʣʝʞʥʠʭ ʚʠʨʦʙʥʠʢʽʚ (ʟʦʢʨʝʤʘ, Toon 

Boom Studio ̔ Swift 3D), ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ̔ ʤʧʦʨʪʫ ʮʠʬʨʦʚʦʛʦ 

ʚʽʜʝʦ, ʪʦ ʜʘʥʫ ʧʨʦʛʨʘʤʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ̫ ʢ ʤʫʣʴʪʠʤʝʜʽʡʥʫ ʧʨʦʛʨʘʤʫ, ̫ʢʘ ʟʘ 

ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ Macromedia Director ï ʤʦʛʫʪʥʴʦʾ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʩʪʫʜʽʾ, ʩʧʦʯʘʪʢʫ ʚʠʧʫʱʝʥʦʶ ʢʦʤʧʘʥʽʻʶ Macromedia. ʇʨʦʛʨʘʤʘ 

Flash ̒ ʧʝʨʩʧʝʢʪʠʚʥʦʶ, ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʫ ʧʨʦʜʫʢʮʽʶ 

(ʚʽʜ ʧʦʪʦʢʦʚʦʾ ʘʥʽʤʘʮʽʾ ʜʦ ̔ ʥʪʝʨʘʢʪʠʚʥʠʭ ̔ ʜʠʥʘʤʽʯʥʠʭ ʧʨʝʟʝʥʪʘʮʽʡ), ʷʢʘ ʚʟʘʻʤʦʜʽʻ 

ʟ ʩʝʨʚʝʨʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ̔ ʩʫʤʽʩʥʘ ʟ ʩʝʨʚʝʨʥʠʤʠ ʤʦʚʘʤʠ. ʉʪʚʦʨʝʥʽ ʬʽʣʴʤʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʽ ʥʘ ʩʘʤʠʭ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ: ʚʽʜ ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʦ 

ʥʘʩʪʽʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ ̔ ʪʝʣʝʚʽʟʽʡʥʦʾ ʘʧʘʨʘʪʫʨʠ. ʗʢ ʧʨʘʚʠʣʦ, Flash-ʬʽʣʴʤʠ ʥʝ 

ʟʘʟʥʘʶʪʴ ̔ ʩʪʦʪʥʠʭ ʟʤʽʥ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʜʦʩʪʫʧʫ h ʠʨʦʢʦʾ ̔ ʨʽʟʥʦʤʘʥʽʪʥʦʾ 

ʘʫʜʠʪʦʨʽʾ ʜʦ ʾ ʭ ʚʤʽʩʪʫ ʫ ʨʽʟʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. ʋ Flash ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʦʚʘ ʦʙô̒ ʢʪʥʦ-

ʦʨʽʻʥʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʆʆʇ) ActionScript, ̫ʢʘ ʧʨʦʡʰʣʘ ʟʥʘʯʥʠʡ h ʣʷʭ 

ʨʦʟʚʠʪʢʫ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʝʪʦʜʦʤ çʧʝʨʝʪʷʛʫʚʘʥʥʷè ʫ ʚʝʨʩʽʾ Flash 4 
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ʜʦ ʥʘʜʽʡʥʦʾ ̔ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʦʚʠ ʚ ʜʘʥʠʡ ʯʘʩ. ʅʠʥʽ ʮʝ 

ʩʢʣʘʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ, ̫ ʢʝ ʧʦʚʘʞʘʶʪʴ ʧʨʦʬʝʩʽʡʥʽ ʧʨʦʛʨʘʤʽʩʪʠ. 

ʄʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ Flash ʷʢ ʦʩʥʦʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʟʘʩʦʙʫ 

ʘʚʪʦʨʩʴʢʠʭ ʨʦʙʽʪ ʧʨʘʢʪʠʯʥʦ ʙʝʟʤʝʞʥʽ. 

ʎʽʢʘʚʠʤʠ ̒ ʪʘʢʽ ʧʠʪʘʥʥʷ, ̫ʢ ʨʦʙʦʪʘ ʟ ʤʘʩʠʚʘʤʠ, ʟʚʫʢʦʤ, ʧʨʦʢʨʫʯʫʚʘʥʠʤʠ 

ʪʝʢʩʪʦʚʠʤʠ ʧʦʣʷʤʠ ʪʘ ʦʙô̒ ʢʪʥʠʤʠ ʟʤʽʥʥʠʤʠ. ɺʩʝ ʦʧʠʩʘʥʝ ̒ ʦʩʥʦʚʦʶ ʜʣ ̫

ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ Flash-ʧʨʦʛʨʘʤʫʚʘʥʥʷ ̔ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʩʢʣʘʜʥʽʰʠʭ 

ʩʪʨʫʢʪʫʨ [1]. 

ʊʦʜʽ ̫ ʢ Flash ɦ ʝ ʬʘʢʪʠʯʥʦ ʚʠʩʪʫʧʘʚ ̫ ʢ FutureSplash, ʚʽʥ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ̫ ʢ 

ʟʘʩʽʙ ʩʪʚʦʨʝʥʥʷ ʚʝʢʪʦʨʥʦʾ ʛʨʘʬʽʢʠ, ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʦʙʨʘʭʫʥʢʽʚ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ̔ ʣʽʥʽʡ, ɦʦ ʩʧʦʣʫʯʘʶʪʴ ʾ ʭ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʨʦʟʤʽʨ ʤʦʞʝ 

ʙʫʪʠ ʟʤʽʥʝʥʠʡ ʙʝʟ ʚʪʨʘʪʠ ̫ ʢʦʩʪʽ. ʈʦʟʤʽʨʠ ʬʘʡʣʽʚ ʪʘʢʠʭ ʟʦʙʨʘʞʝʥʴ ʟʥʘʯʥʦ ʤʝʥʰʽ, 

ʥʽʞ ʨʦʟʤʽʨʠ ʨʘʩʪʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, ʪʦʫ ʾʭ ʚʠʛʽʜʥʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ. 

ɭ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʽ ʟ ʨʘʩʪʨʦʚʦʶ ʛʨʘʬʽʢʦʶ. ʇʨʦʪʝ ʧʨʦʛʨʘʤʘ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣ ̫ʤʘʥʽʧʫʣʷʮʽʾ ʚʩʽʻʶ çʢʘʨʪʠʥʢʦʶè ʚ ʮʽʣʦʤʫ. ɿʦʙʨʘʞʝʥʥʷ ʬʦʨʤʫʻʪʴʩʷ 

ʟ ʪʦʯʦʢ ʨʘʩʪʨʫ. ʇʦʪʨʽʙʥʦ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʢʦʣʽʨ ̔ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʢʦʞʥʦʾ 

ʪʦʯʢʠ, ʘ ʮʝ ʦʟʥʘʯʘʻ ʙʽʣʴʰʠʡ ʨʦʟʤʽʨ ʬʘʡʣʽʚ. 

ʉʝʨʝʜʦʚʠʱʝ ʻ ʭʦʨʦʰʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʩʪʦʚʦʨʝʥʥʷ ʚʝʢʪʦʨʥʦʾ ʘʥʽʤʘʮʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ ʧʨʦʤʽʞʢʽʚ, ʨʷʜʫ ʚʠʜʦʟʤʽʥʝʥʥʷ ʢʣʶʯʦʚʠʭ 

ʢʘʜʨʽʚ, ʷʢʽ ʫʧʨʘʚʣʷʶʪʴʩʷ ʯʝʨʝʟ ActionScript, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʝʬʝʢʪʠ ʨʦʙʦʪʠ ʟ 

ʢʦʣʴʦʨʦʤ ʽ ʧʨʦʟʦʨʽʩʪʶ. ʇʦʪʦʢʦʚʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʘʥʽʤʘʮʽʾ ʜʦʟʚʦʣʷʻ ʚʽʜʪʚʦʨʝʥʥʷ 

ʬʽʣʴʤʫ ʱʝ ʜʦ ʡʦʛʦ ʧʦʚʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ. 

Adobe Flash ʜʦʟʚʦʣʷʻ ʽʤʧʦʨʪʫʚʘʪʠ ʚʤʽʩʪ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʬʦʨʤʘʪʽʚ. ʅʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ̔ʤʧʦʨʪʫʚʘʪʠ ʟʚʫʢʦʚʽ ʬʘʡʣʠ ʙʽʣʴʰʦʩʪʽ 

ʧʦʰʠʨʝʥʠʭ ʬʦʨʤʘʪʽʚ ʥʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʘʙʦ ʫ ʬʦʨʤʘʪʽ ʄʈɿ. ʆʙʠʜʚʘ ʚʠʜʠ ̔ ʤʧʦʨʪʫ 

ʚʤʽʩʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣ ̫ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʜʫʢʮʽʾ, ɦʦ 

ʚʠʧʫʩʢʘʻʪʴʩʷ, ̔ ʘʥʽʤʘʮʽʾ. ʄʘʥʽʧʫʣʷʮʽʷ ʮʠʤʠ ʨʝʩʫʨʩʘʤʠ ̔ ʚʚʝʜʝʥʥʷ ̔ ʥʪʝʨʘʢʪʠʚʥʠʭ 

ʬʫʥʢʮʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ActionScript. 

ɼʠʥʘʤʽʯʥʠʡ ʚʤʽʩʪ. Adobe Flash ʜʦʟʚʦʣʷʻ ʚʙʫʜʦʚʫʚʘʪʠ ̔ ʥʬʦʨʤʘʮʽʶ, ̫ʢʘ 

ʜʠʥʘʤʽʯʥʦ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, ʪʝʢʩʪ, ʟʦʙʨʘʞʝʥʥʷ, ʟʚʫʢ ʤʦʞʥʘ 

ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʫ ʬʽʣʴʤ ʧʽʜ ʯʘʩ ʡʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ). ʄʦʞʣʠʚʠʡ ʟʚʦʨʦʪʥʽʡ ʧʨʦʮʝʩ 

ʧʝʨʝʩʠʣʘʥʥʷ ̔ʥʬʦʨʤʘʮʽʾ ʥʘ ʩʝʨʚʝʨ, ʚ ʙʘʟʫ ʜʘʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʬʽʣʴʤʫ. 

ʉʘʤ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʘʥʽʤʘʮʽʾ ʥʝ ʥʘʩʪʽʣʴʢʠ ʩʢʣʘʜʥʠʡ, ʷʢ ʮʝ ʤʦʞʝ ʚʠʛʣʷʜʘʪʠ 

ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ. ʏʘʩʪʦ ʜʦʩʠʪʴ ʦʙô̒ ʜʥʘʪʠ ʚʩʴʦʛʦ ʣʠʰʝ ʜʝʢʽʣʴʢʘ ʧʦʩʣʽʜʦʚʥʠʭ 

ʢʘʜʨʽʚ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʘʥʽʤʦʚʘʥʫ ʢʦʤʧʦʟʠʮʽʶ. ʇʨʦʙʣʝʤʘ ʫ ʚʠʙʦʨʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥ,̫ ɦʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʝʚʝʣʠʢʽ ʘʥʽʤʘʮʽʾ. ɹʘʞʘʥʦ, ʱʦʙ ʚʦʥʦ ʙʫʣʦ 

ʧʨʦʩʪʠʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʜʦʩʪʫʧʥʠʤ. ʂʦʨʠʩʪʫʚʘʯ (ʫʯʝʥʴ, ʧʝʜʘʛʦʛ) ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʧʦʟʙʘʚʣʝʥʠʡ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʨʠʚʘʣʦʛʦ ̔ ʪʨʫʜʦʤʽʩʪʢʦʛʦ ʦʧʘʥʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʧʨʦʛʨʘʤʠ. ʊʘʢʠʭ ʧʨʦʛʨʘʤ ʜʣ ̫ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʦʾ ʘʥʽʤʘʮʽʾ ʤʘʣʦ. ʊʦʤʫ ʧʨʠ 

ʚʠʙʦʨʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʣʷʪʴ ʘʢʮʝʥʪ ʥʘ ʧʨʦʛʨʘʤʠ ʩʪʚʦʨʝʥʥʷ 

ʜʚʦʚʠʤʽʨʥʦʾ ʘʥʽʤʘʮʽʾ. ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ̒ ʧʨʦʛʨʘʤʠ, ʧʨʠʥʮʠʧ 

ʨʦʙʦʪʠ ̫ ʢʠʭ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʽ ʘʥʽʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙô̒ ʜʥʘʥʥʷ ʨʷʜʫ 

ʟʘʟʜʘʣʝʛʽʜʴ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʢʘʜʨʽʚ, ʘʙʦ ʨʝʜʘʛʫʚʘʥʥʷ ʫ ʚʽʢʥʽ ʩʘʤʦʾ ʧʨʦʛʨʘʤʠ 
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çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 

202 

ʧʦʯʘʪʢʦʚʦʛʦ ʤʘʣʶʥʢʘ. ʉʧʝʢʪʨ ʧʦʜʽʙʥʠʭ ʧʨʦʛʨʘʤ ɦ ʦ ̔ ʩʥʫʶʪʴ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʜʦʩʪʘʪʥʴʦ hʠʨʦʢʠʡ [3]. 

ʇʨʦʛʨʘʤ ʜʣ ̫ʩʪʚʦʨʝʥʥʷ ʥʝʩʢʣʘʜʥʦʾ ʜʚʦʚʠʤʽʨʥʦʾ ʘʥʽʤʘʮʽʾ ̔ ʩʥʫʻ ʥʝ ʤʘʣʦ, 

ʧʨʠʯʦʤʫ ʨʦʟʚʠʪʦʢ ̔ ʩʪʨʽʤʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ ʩʧʨʠʷʻ 

ʧʦʷʚʽ ʥʦʚʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʗʢʱʦ ʩʪʚʦʨʝʥʥʷ ʘʥʽʤʘʮʽʾ ʥʝ ̒ ʧʦʩʪʽʡʥʦʶ ʧʨʦʬʝʩʽʡʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʢʦʨʠʩʪʫʚʘʯʘ (ʫʯʥʷ, ʧʝʜʘʛʦʛʘ), ʚʠʙʽʨ ʤʦʞʥʘ ʟʫʧʠʥʠʪʠ ʥʘ ʧʨʦʜʫʢʪʘʭ, ʥʘʧʨʠʢʣʘʜ, 

ʪʘʢʠʭ ̫ ʢ Pencil ʘʙʦ SinfigStudio ʟ ʜʠʩʪʨʠʙʫʪʠʚʦʤ ʜʣ ̫ʆʉ Windows. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʭ ʧʨʦʛʨʘʤ ʟ ʭʦʨʦʰʠʤ ʜʚʦʚʠʤʽʨʥʠʤ ʛʨʘʬʽʯʥʠʤ ʨʝʜʘʢʪʦʨʦʤ ʜʦʟʚʦʣʷʻ ʧʨʦʪʷʛʦʤ 

ʜʝʢʽʣʴʢʦʭ ʭʚʠʣʠʥ ʩʪʚʦʨʶʚʘʪʠ ʙʘʨʚʠʩʪʽ ʘʥʽʤʘʮʽʾ ̔ ʟ ʟʚʫʢʦʚʠʤ ʩʫʧʨʦʚʦʜʦʤ. ɼʣ ̫

ʚʠʢʦʥʘʥʥʷ ʙʽʣʴʰ ʩʢʣʘʜʥʽʰʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʝʣʝʤʝʥʪʘʤʠ ̔ ʥʪʝʨʘʢʪʠʚʥʦʩʪʽ, ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Flash [2]. 
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ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʢʘʙʽʥʝʪʫ çɿʦʦʣʦʛʽʯʥʠʡ ʤʫʟʝʡè 

ʢʘʬʝʜʨʠ ʙʦʪʘʥʽʢʠ ʪʘ ʟʦʦʣʦʛʽʾ ʊʅʇʋ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ ʥʘ ʩʴʦʛʦʜʥʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʟʜʽʡʩʥʝʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ 

ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʥʦʚʠʭ ʥʘʫʢʦʚʠʭ 

ʟʥʘʥʴ; ʩʪʚʦʨʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʦʧʦʚʥʝʥʥʷ ʷʢ ʬʦʥʜʦʚʠʭ,ʪʘʢ ʽ ʝʢʩʧʦʟʠʮʽʡʥʠʭ 

ʧʨʠʨʦʜʥʠʯʠʭ ʢʦʣʝʢʮʽʡ; ʧʨʦʚʝʜʝʥʥʷ ʢʫʣʴʪʫʨʥʦ-ʧʨʦʩʚʽʪʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʪʘ 

ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ [2]. 

ɺʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ ʟʥʘʯʝʥʥʷèɿʦʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶè ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʰʢʦʣʷʨʽʚ ʽ ʩʪʫʜʝʥʪʽʚ ʤʽʩʪʘ ʊʝʨʥʦʧʦʣʷ ʪʘ 

ʦʙʣʘʩʪʽ ʫ ʩʧʨʠʷʥʥʽ ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ, ʦʩʦʙʣʠʚʦ ʚʯʠʪʝʣʷ 

ʙʽʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ. ʅʝʦʮʽʥʝʥʥʘ ʨʦʣʴ ʧʨʠʨʦʜʥʠʯʠʭ ʢʦʣʝʢʮʽʡ 
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ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʫʟʝʶʟʚʦʜʠʪʴʩʷ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʫʧʝʨʝʩʽʯʥʠʭ ʛʨʦʤʘʜʷʥ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʚʽʜʦʤʦʩʪʽ ʽ, ʦʩʦʙʣʠʚʦ, ʛʫʤʘʥʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʞʠʚʦʛʦ. 

ɺ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʤʫ ʢʘʙʽʥʝʪʽ çɿʦʦʣʦʛʽʯʥʠʡ ʤʫʟʝʡè ʢʘʬʝʜʨʠ ʙʦʪʘʥʽʢʠ ʪʘ 

ʟʦʦʣʦʛʽʾ ʊʅʇʋ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʝʩʷʪʢʠ ʝʢʩʧʦʥʘʪʽʚ, ʟʘ 

ʢʦʞʥʠʤ ʽʟ ʷʢʠʭ ʩʪʦʾʪʴ ʩʚʦʷ ʽʩʪʦʨʽʷ. ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʥʘʜʙʘʥʴ çɿʦʦʣʦʛʽʯʥʦʛʦ 

ʤʫʟʝʶè ʢʘʬʝʜʨʠ ʙʦʪʘʥʽʢʠ ʪʘ ʟʦʦʣʦʛʽʾ ʻ ʝʢʩʧʦʟʠʮʽʡʥʽ ʢʦʣʝʢʮʽʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʘʫʥʠ. 

ʉʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʤʠ ʻ ʝʥʪʦʤʦʛʦʛʽʯʥʘ ʪʘ ʤʘʣʘʢʦʣʦʛʽʯʥʘ ʢʦʣʝʢʮʽʾ. 

ɺʽʜʢʨʠʪʘ ʝʢʩʧʦʟʠʮʽʷ çɿʦʦʣʦʛʽʯʥʦʛʦ ʤʫʟʝʶè ʧʨʝʜʩʪʘʚʣʝʥʘ 86 ʦʧʫʜʘʣʘʤʠ 

ʦʨʥʽʪʦʬʘʫʥʠ ʨʝʛʽʦʥʫ. ʊʝʨʽʦʣʦʛʽʯʥʘ ʢʦʣʝʢʮʽʷ ʥʘʣʽʯʫʻ 28 ʤʫʟʝʡʥʠʭ ʧʨʝʜʤʝʪʽʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʷʢ ʦʧʫʜʘʣʘʤʠ (15 ʧʨʝʜʤʝʪʽʚ), ʪʘʢ ʽ ʪʫʰʢʘʤʠ ʩʩʘʚʮʽʚ 

(13 ʧʨʝʜʤʝʪʽʚ) [4]. 

ɿʥʘʯʥʦ ʙʘʛʘʪʰʘ ʢʦʣʝʢʮʽʷ ʥʘʫʢʦʚʠʭ ʬʦʥʜʽʚ. ʉʝʨʝʜ ʥʠʭ ʪʫʰʢʠ 192 ʚʠʜʽʚ 

ʧʪʘʭʽʚ, ʙʽʣʷ 200 ʪʫʰʦʢ ʜʨʽʙʥʠʭ ʩʩʘʚʮʽʚ, ʧʦʪʫʞʥʘ ʢʨʘʥʽʦʣʦʛʽʯʥʘ ʢʦʣʝʢʮʽʷ ʜʨʽʙʥʠʭ 

ʩʩʘʚʮʽʚ ʨʝʛʽʦʥʫ ʪʘ ʟʘʬʽʢʩʦʚʠʥʽ ʟʨʘʟʢʠ: ʢʠʪʦʚʠʡ ʚʫʩ, ʯʝʨʝʧ ʜʝʣʴʬʽʥʘ, ʢʦʣʝʢʮʽʷ ʨʦʛʽʚ 

ʪʘ ʢʦʣʝʢʮʽʷ ʛʥʽʟʜ ʦʨʥʽʪʦʬʘʫʥʠ ʨʝʛʽʦʥʫ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʦʟʠʮʽʡʥʦʾ ʯʠ ʬʦʥʜʦʚʦʾ 

ʢʦʣʝʢʮʽʾ ʻ ʩʪʚʦʨʝʥʥʷʥʘʫʢʦʚʦ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʧʘʩʧʦʨʪʘ ʤʫʟʝʡʥʦʛʦ ʧʨʝʜʤʝʪʘ. ɺʣʘʩʥʝ 

ʮʝ ʜʦʢʫʤʝʥʪ, ʱʦ ʬʽʢʩʫʻ ʫʩʽ ʝʪʘʧʠ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ, ʚʠʚʯʝʥʥʷ, ʥʘʫʢʦʚʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, 

ʨʝʩʪʘʚʨʘʮʽʾ, ʧʫʙʣʽʢʘʮʽʾ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʜʤʝʪʘ ʥʘ ʚʩʴʦʤʫ ʚʽʜʨʽʟʢʫ ʯʘʩʫ ʡʦʛʦ 

ʟʥʘʭʦʜʞʝʥʥʷ ʚ ʤʫʟʝʾ. ɿʘ ʥʘʫʢʦʚʦ ʫʥʽʬʽʢʦʚʘʥʠʤ ʧʘʩʧʦʨʪʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʙʣʽʢ ʫʩʽʭ 

ʙʝʟ ʚʠʥʷʪʢʫ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦʛʦ ʤʫʟʝʡʥʦʛʦ ʬʦʥʜʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʥʘ ʝʪʘʧʽ ʾʭ 

ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ. ʅʘʫʢʦʚʠʡ ʦʧʠʩ ʧʨʝʜʤʝʪʘ ʟʘ ʥʘʫʢʦʚʦ ʫʥʽʬʽʢʦʚʘʥʠʤ ʧʘʩʧʦʨʪʦʤ ʜʘʻ 

ʟʤʦʛʫ ʰʠʨʰʝ ʽʧʦʚʥʦʮʽʥʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʫʟʝʡʥʽ ʟʽʙʨʘʥʥʷ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʟʘʪʨʘʪʘʤʠ ʯʘʩʫ [1]. 

ʅʘʫʢʦʚʦ ʫʥʽʬʽʢʦʚʘʥʠʡ ʧʘʩʧʦʨʪ ʚʢʣʶʯʘʻʧʝʚʥʠʡ ʧʝʨʝʣʽʢ ʨʝʢʚʽʟʠʪʥʠʭ ʧʦʣʽʚ 

ʚʠʟʥʘʯʝʥʦʛʦ ʬʦʨʤʘʪʫ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʨʷʜʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʫ 

çʇʦʨʷʜʢʫ ʟʘʥʝʩʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʧʘʤô̫ ʪʦʢ ʄʫʟʝʡʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʜʦ 

ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʜʙʘʥʥʷè [2]. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʘʡʙʽʣʴʰ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ ʜʣʷ ʚʚʦʜʫ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʯʠʭ ʤʫʟʝʾʚ ʤʦʞʫʪʴʙʫʪʠ ʥʘʩʪʫʧʥʽ ʧʦʣʷ ʫʥʽʬʽʢʦʚʘʥʦʛʦ 

ʧʘʩʧʦʨʪʘ: 

ï̔ ʥʚʝʥʪʘʨʠʟʘʮʽʡʥʠʡ ʥʦʤʝʨ ʤʫʟʝʡʥʦʛʦ ʧʨʝʜʤʝʪʫ; 

ï ʜʘʪʘ ʧʨʠʜʙʘʥʥʷ ʦʙô̒ ʢʪʘ,  

ï ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ ʢʦʣʝʢʪʦʨʘ; 

ï ʦʩʥʦʚʥʽ ʦʟʥʘʢʠ ʦʙô̒ ʢʪʘ ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʥʘʟʚʫ, ʧʨʠʟʥʘʯʝʥʥʷ, ʙʫʜʦʚʫ 

(ʩʪʨʫʢʪʫʨʫ), ʤʘʪʝʨʽʘʣ, ʪʝʭʥʽʢʫ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʘ ʩʘʤʝ ï ʟʘʬʽʢʩʦʚʘʥʠʡ (ʢʦʤʘʭʘ, ʤʫʰʣʷ 

ʤʦʣʶʩʢʘ) ʯʠ ʟʘʢʦʥʩʝʨʚʦʚʘʥʠʡ ʟʨʘʟʦʢ (ʚʦʣʦʛʠʡ ʧʨʝʧʘʨʘʪ, ʦʧʫʜʘʣʦ, ʪʫʰʢʘ,ʰʢʽʨʢʘ ʯʠ 

ʯʝʨʝʧ); 

ï ʪʘʢʩʦʥ (ʛʨʫʧʘ ʦʨʛʘʥʽʟʤʽʚ ʷʢʘ ʚʚʘʞʘʻʪʴʩʷ ʪʘʢʩʦʥʦʤʽʯʥʦ ʛʦʤʦʛʝʥʥʦʶ 

ʦʜʠʥʠʮʝʶ), ʘ ʩʘʤʝ: ʚʠʜ, ʨʽʜ, ʨʦʜʠʥʘ, ʨʷʜ, ʢʣʘʩ (ʦʙʦʚô̫ ʟʢʦʚʦ ʚʢʘʟʫʻʪʴʩʷ ʫʢʨʘʾʥʩʴʢʘ 

ʪʘ ʥʘʫʢʦʚʘ ʥʘʟʚʘ); 

ïʦʧʠʩ ʦʩʝʣʠʱʘ (ʙʽʦʪʦʧʫ) ʚ ʷʢʦʤʫ ʚʽʜʤʽʯʝʥʦ ʚʠʜ; 

ïʛʝʦʛʨʘʬʽʷ ʧʦʰʠʨʝʥʥʷ ʚʠʜʫ, ʱʦ ʡʦʛʦ ʜʝʤʦʥʩʪʨʫʻ ʤʫʟʝʡʥʠʡ ʧʨʝʜʤʝʪ; 

ï ʩʪʘʪʫʩ ʚʠʜʫ ʚ ʋʢʨʘʾʥʽ; 
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ï ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. 

ʑʦʜʦ ʦʧʠʩʫ ʬʦʥʜʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʣʽʜ ʚʚʝʩʪʠ ʥʘʩʪʫʧʥʽ ʧʦʣʷ : 

ï ʥʘʟʚʘ ʚʠʜʫ; ʪʘ ʩʪʘʪʴ; 

ï ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʘʜʨʝʩʘ ʧʨʦʚʝʜʝʥʠʭ ʚʽʜʣʦʚʽʚ;  

ï ʜʘʪʘ ʚʽʜʣʦʚʫ; 

ï ʙʽʦʪʦʧ ʧʦʰʠʨʝʥʥʷ; 

ï ʩʫʤʘ ʟʫʩʠʣʴ, ʧʦʪʨʘʯʝʥʠʭ ʥʘ ʟʜʦʙʫʚʘʥʥʷ ʦʙô̒ ʢʪʫ (ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʧʘʩʪʢʦ-ʜʽʙ, ʛʦʜʠʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʢʽʣʦʤʝʪʨʘʞ ʧʽʰʦʭʦʜʥʦʛʦ ʤʘʨʰʨʫʪʫ ʯʠ ʨʫʭʫ 

ʘʚʪʦʤʦʙʽʣʝʤ), 

ï ʦʩʥʦʚʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʦʟʥʘʢʠ ʪʚʘʨʠʥʠ: ʜʦʚʞʠʥʘ ʪʽʣʘ, ʭʚʦʩʪʘ, 

ʚʠʩʪʫʧʘʶʯʠʭ ʯʘʩʪʠʥ ʪʽʣʘ, ʚʘʛʘ ʪʚʘʨʠʥʠ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ. 

ï ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ ʢʦʣʝʢʪʦʨʘ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʨʦʢʽʚ ʫ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʤʫ ʢʘʙʽʥʝʪʽ 

çɿʦʦʣʦʛʽʯʥʠʡ ʤʫʟʝʡè ʘʢʪʠʚʥʦ ʚʝʜʝʪʴʩʷ ʨʦʙʦʪʘ ʟ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ 

ʬʦʥʜʽʚ. ʅʝʦʙʭʽʜʥʠʤ ʻ ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʣʷ ʯʦʛʦ ʽ ʙʫʣʘ ʟʘʜʽʷʥʘ 

ʩʢʣʘʜʦʚʘ ʦʬʽʩʥʦʛʦ ʧʘʢʝʪʫ Microsoft Access.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʧʦʪʨʽʙʥʦʾ 

ʜʦʚʽʜʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʽʜʽʙʨʘʥʦʾ ʟʘ ʧʝʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʪʘ ʻ ʟʘʩʦʙʦʤ ʟʙʝʨʝʞʝʥʥʷ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ. Microsoft Access ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ, ʧʝʨʝʛʣʷʜʘʪʠ ʡ 

ʨʝʜʘʛʫʚʘʪʠ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʽ ʻ ʫ ʥʘʷʚʥʦʩʪʽ. ʊʘʢʘ ʽʥʬʦʨʤʘʮʽʷ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ 

ʟʥʘʭʦʜʠʪʠ ʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʪʨʽʙʥʽ ʜʘʥʽ. ʉʠʩʪʝʤʘ ʙʘʟ ʜʘʥʠʭ ʧʝʨʝʜʙʘʯʘʻ ʚʝʣʠʢʫ 

ʧʽʜʛʦʪʦʚʯʫ ʨʦʙʦʪʫ, ʘʣʝ ʚ ʧʽʜʩʫʤʢʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʝʬʝʢʪʠʚʥʫ ʡ ʫʥʽʚʝʨʩʘʣʴʥʫ 

ʩʠʩʪʝʤʫ ʥʘʚʯʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʚʣʘʩʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʫ ʧʨʦʛʨʘʤʽ Microsoft Access ʩʪʘʣʦ 

ʰʚʠʜʰʠʤ, ʥʽʞ ʨʘʥʽʰʝ, ʥʘʚʽʪʴ ʜʣʷ ʥʝ ʬʘʭʽʚʮʷ ʽʟ ʨʦʙʦʪʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ. ʅʦʚʽ 

ʬʫʥʢʮʽʾ, ʷʢʽ ʟô̫ ʚʠʣʠʩʷ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 1 [3]: 

 
ʈʠʩ. 1. ʅʦʚʽ ʤʦʞʣʠʚʦʩʪʽ Microsoft Access 
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ɺ ʮʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʠ ʧʨʦʚʦʜʠʤʦ ʨʝʚʽʟʽʶ ʩʢʣʘʜʫ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʬʘʫʥʠ 

ʚʽʜʢʨʠʪʦʾ ʝʢʩʧʦʟʠʮʽʾ ʟʦʦʣʦʛʽʯʥʠʭ ʬʦʥʜʽʚ ʢʘʬʝʜʨʠ ʙʦʪʘʥʽʢʠ ʪʘ ʟʦʦʣʦʛʽʾ ʪʘ 

ʢʘʪʘʣʦʛʽʟʘʮʽʶ ʝʢʩʧʦʟʠʮʽʡʥʦʾ ʢʦʣʝʢʮʽʾ (ʨʦʟʤʽʨʠ, ʬʦʨʤʘ ʜʟʴʦʙʘ, ʥʘʷʚʥʽʩʪʴ 

ʧʣʘʚʘʣʴʥʠʭ ʧʝʨʝʪʠʥʦʢ, ʬʦʨʤʘ ʪʽʣʘ, ʰʠʾ, ʧʨʠʩʫʪʥʽʩʪʴ ʩʪʘʪʝʚʦʛʦ ʜʠʤʦʨʬʽʟʤʫ), 

ʚʢʘʟʫʻʤʦ ʤʽʩʮʝʚʽʩʪʴ, ʜʝ ʛʥʽʟʜʷʪʴʩʷ; ʧʝʨʝʣʽʪʥʠʡ ʯʠ ʟʠʤʫʶʯʠʡ ʚʠʜ; ʯʠ ʧʝʨʝʙʫʚʘʻ ʧʽʜ 

ʟʘʭʠʩʪʦʤ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ; ʩʧʝʮʠʬʽʢʘ ʟʚʫʢʦʚʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ. ɯʥʬʦʨʤʘʮʽʶ ʧʦ 

ʚʩʽʭ ʚʠʜʘʭ ʧʦʤʽʩʪʠʣʠ ʚ ʦʜʥʫ ʙʘʟʫ ʜʘʥʠʭ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʪʘʢʩʦʥʦʤʽʯʥʦʾ, ʟʦʦʛʝʦʛʨʘʬʽʯʥʦʾ ʪʘ ʙʽʦʪʦʧʥʦʾ ʧʨʠʫʨʦʯʝʥʦʩʪʽ ʪʚʘʨʠʥ ʝʢʩʧʦʟʠʮʽʡʥʠʭ 

ʬʦʥʜ̔ʚ ʢʘʬʝʜʨʠ. 

ʇʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ-ʧʨʝʜʤʝʪʥʠʢʽʚ ï ʮʝ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʜʘʚʘʥʥʷ, ʟʘʩʚʦʻʥʥʷ ʧʨʦʬʽʣʴʥʠʭ ʟʥʘʥʴ, ʩʧʝʮʠʬʽʢʠ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʘʢʪʠʚʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʧʝʜʘʛʦʛʘ, 

ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʬʝʩʽʡʥʠʭ ʷʢʦʩʪʝʡ, ʟʜʽʙʥʦʩʪʝʡ, ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ 

ʩʧʽʣʢʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʫ ɺʅɿ, ʮʝ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ 

ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʨʦʬʝʩʽʡʥʦ ʩʧʨʷʤʦʚʘʥʠʭ ʟʘʚʜʘʥʴ ʪʘ 

ʚʠʭʦʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʫʩʧʽʣʴʥʦ-ʩʦʮʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ ʦʙʨʘʥʦʾ 

ʧʨʦʬʝʩʽʾ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʈɽʁʊʀʅɻʆɺɽ ʆʎɯʅʖɺɸʅʅʗ ʉɺɯʊʆɺʀʍ ɯ ɺɯʊʏʀɿʅʗʅʀʍ ʅɸʋʂʆɺʀʍ 

ʇɽʈɯʆɼʀʏʅʀʍ ɺʀɼɸʅʔ ʋ ʉʀʉʊɽʄɯ GOOGLE SCHOLAR 

ɯʚʘʥʦʚʘ ʉʚʽʪʣʘʥʘ ʄʠʢʦʣʘʾʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʚʽʜʢʨʠʪʠʭ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ,  

ɯʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

ʋʢʨʘʾʥʠ, 

iv69svetlana@gmail.com 

ʂʽʣʴʯʝʥʢʦ ɸʣʣʘ ɺʽʣʝʥʽʚʥʘ 
ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʚʽʜʜʽʣʫ ʚʽʜʢʨʠʪʠʭ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, 

ɯʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

ʋʢʨʘʾʥʠ, 

allavk16@gmail.com 

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʫʩʧʽʣʴʩʪʚʘ ʟʥʘʯʥʦ ʚʧʣʠʥʫʣʘ ʥʘ ʦʩʚʽʪʥʶ ʽ ʥʘʫʢʦʚʫ 

ʩʬʝʨʫ. ʊʦʤʫ ʩʴʦʛʦʜʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ̒  ʚʘʞʣʠʚʠʤ ʪʘ ʧʦʪʫʞʥʠʤ 

ʜʦʧʦʤʽʞʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ 

ʧʨʦʙʣʝʤʠ ʚʠʜʽʣʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʽ ̫ ʢʽʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜ ʚʝʣʠʢʦʛʦ ʤʘʩʠʚʫ 

ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʩʪʚʦʨʝʥʦ ʥʘʫʢʦʤʝʪʨʠʯʥʽ ʤʽʞʥʘʨʦʜʥʽ ʙʘʟʠ ʜʘʥʠʭ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʚʯʝʥʠʭ, ʧʫʙʣʽʢʘʮʽʡ, 

ʟʘʢʣʘʜʽʚ ʽ ʫʩʪʘʥʦʚ, ʢʦʣʝʢʪʠʚʽʚ, ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʴ ʪʘ ʽʥ. [4]. ɿʛʽʜʥʦ ʟ 

ʯʠʥʥʠʤ ʚʽʪʯʠʟʥʷʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʧʝʨʝʜʙʘʯʝʥʦ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʽ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʤʦʞʥʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʾʭ 

ʘʢʪʫʘʣʴʥʽʩʪʴ, ʨʘʥʞʫʚʘʥʥʷ, ʥʘʫʢʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʛʣʷʜʽʚ, 

ʟʘʚʘʥʪʘʞʝʥʴ ʪʘ ʮʠʪʫʚʘʥʴ ʝʣʝʢʪʨʦʥʥʠʭ ʚʝʨʩʽʡ ʥʘʫʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ 

ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ. ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʩʝʨʚʽʩ Google 

Scholar (Google ɸʢʘʜʝʤʽʷ). 

ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʤʝʪʨʠʯʥʘ ʙʘʟʘ ʜʘʥʠʭ GS ̫ʢ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʧʦʰʫʢʦʚʦʾ 

ʩʠʩʪʝʤʠ Google ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʚʝʩʪʠ 

ʧʨʦʩʪʠʡ ʽ ʨʦʟʰʠʨʝʥʠʡ ʧʦʰʫʢ ʡ ʮʠʪʫʚʘʪʠ ʥʘʫʢʦʚʽ ʚʽʜʦʤʦʩʪʽ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʦʚʫʚʘʪʠ 

ʥʘʫʢʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʘʚʪʦʨʽʚ ʽ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ, ʚʠʟʥʘʯʘʪʠ ʥʘʡʙʽʣʴʰ 

ʘʚʪʦʨʠʪʝʪʥʽ, ʩʪʚʦʨʶʚʘʪʠ ʨʝʡʪʠʥʛʠ ʪʘ ʽʥ.  

ʇʦʢʘʟʦʚʠʤʠ ʪʘ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ 

ʨʝʡʪʠʥʛʠ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ ʫ ʩʝʨʚʽʩʽ GS. ʎʷ ʩʠʩʪʝʤʘ ʤʽʩʪʠʪʴ ʨʦʟʜʽʣ Scholar Metrics, 

ʚ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʘ ʬʫʥʢʮʽʷ ʧʦʙʫʜʦʚʠ ʪʦʧ-100 ʩʧʠʩʢʫ ʧʨʦʚʽʜʥʠʭ ʥʘʫʢʦʚʠʭ 

ʞʫʨʥʘʣʽʚ ʚ 11 ʤʦʚʥʠʭ ʛʨʫʧʘʭ [2]. ʂʨʠʪʝʨʽʻʤ ʬʦʨʤʫʚʘʥʥʷ ʩʧʠʩʢʫ ʻ: 

¶  ʽʥʜʝʢʩ ɻʽʨʰʘ (h5-index) ʞʫʨʥʘʣʫ ʜʣʷ ʩʪʘʪʝʡ, ʱʦ ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʟʘ 

ʦʩʪʘʥʥʽ 5 ʧʦʚʥʠʭ ʨʦʢʽʚ. h5-ʽʥʜʝʢʩ ʜʦʨʽʚʥʶʻ h, ʷʢʱʦ ʢʦʞʥʘ ʟʽ ʩʪʘʪʝʡ h, 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ 2016ï2020 ʨʨ., ʙʫʣʘ ʧʨʦʮʠʪʦʚʘʥʘ ʧʨʠʥʘʡʤʥʽ h ʨʘʟʽʚ.  

¶ ʄʝʜʽʘʥʘ h5 ï ʤʝʜʽʘʥʘ ʢʽʣʴʢʦʩʪʽ ʮʠʪʫʚʘʥʴ ʧʫʙʣʽʢʘʮʽʡ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ h5-

ʽʥʜʝʢʩʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʥʘʫʢʦʚʽ ʚʠʜʘʥʥʷ ʤʦʞʥʘ ʩʦʨʪʫʚʘʪʠ ʟʘ ʦʢʨʝʤʠʤʠ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤʠ ʛʘʣʫʟʷʤʠ, ʱʦ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ. 

mailto:iv69svetlana@gmail.com
https://scholar.google.com/citations?view_op=top_venues&hl=uk&vq=uk
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ʉʝʨʚʽʩ GS ʧʨʦʧʦʥʫʻ ʨʝʡʪʠʥʛ ʪʦʧ-100 ʩʚʽʪʦʚʠʭ ʧʨʦʚʽʜʥʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ, 

ʱʦ ʤʘʶʪʴ ʥʘʡʚʠʱʠʡ h5-index ʚ 11-ʪʠ ʤʦʚʥʠʭ ʛʨʫʧʘʭ 

(https://scholar.google.com.ua/citations?view_op=top_venues&hl=uk&vq=uk). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʡʪʠʥʛʫ ʫʢʨʘʾʥʦʤʦʚʥʦʛʦ ʩʝʛʤʝʥʪʘ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ GS 

ʩʪʘʥʦʤ ʥʘ ʢʚʽʪʝʥʴ 2022 ʨ. (ʨʠʩ. 1) ʥʘʡʙʽʣʴʰʠʡ ʽʥʜʝʢʩ ɻʽʨʰʘ ʤʘʻ ʝʣʝʢʪʨʦʥʥʝ 

ʥʘʫʢʦʚʝ ʬʘʭʦʚʝ ʚʠʜʘʥʥʷ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷè (ʜʘʣʽ ï

 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ), h5-index ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ 22. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʚʥʝʩʝʥʦ ʜʦ 

çʇʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠè ʢʘʪʝʛʦʨʽʾ ɸ. 

ɺʠʩʦʢʠʡ ʨʝʡʪʠʥʛ ʌʘʭʦʚʦʛʦ ʚʠʜʘʥʥʷ ʜʦʩʷʛʥʫʪʦ ʟʘʚʜʷʢʠ ʷʢʽʩʥʦʤʫ ʢʦʥʪʝʥʪʫ ʪʘ 

ʡʦʛʦ ʚʠʩʦʢʦʤʫ ʨʽʚʥ,ʁ ʘ ʪʘʢʦʞ ʚʢʣʶʯʝʥʥʶ ʤʝʪʘʜʘʥʠʭ ʩʪʘʪʝʡ ʜʦ ʙʽʣʴʰ ʥʽʞ 

20 ʩʚʽʪʦʚʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʽ ʨʝʬʝʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ [3], ʩʝʨʝʜ ʷʢʠʭ 

WoS (ʉʐɸ), Google ɸʢʘʜʝʤʽʷ (ʉʐɸ), OUCI (ʋʢʨʘʾʥʘ), Index Copernicus 

(ʇʦʣʴʱʘ), Directory of Open Access Journals (ʐʚʝʮʽʷ) ʪʘ ʽʥ. 

ʂʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ GS, ʻ ʦʜʥʠʤ ʟ 

ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʫʩʧʽʰʥʦʩʪʽ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʫʯʝʥʠʭ [1]. 

 

ʈʠʩ. 1. ʈʝʡʪʠʥʛ ʪʦʧ-100 ʧʨʦʚʽʜʥʠʭ ʫʢʨʘʾʥʩʴʢʦʤʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʚʠʜʘʥʴ, 

ʱʦ ʤʘʶʪʴ ʥʘʡʚʠʱʠʡ h5-index ʚ GS 

ʉʠʩʪʝʤʘ GS ̒ ʟʘʩʦʙʦʤ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʟʥʠʢʘ ʮʠʪʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʨʘʥʞʫʚʘʥʥʷ ʩʪʘʪʝʡ ʌʘʭʦʚʦʛʦ ʚʠʜʘʥʥʷ ʟʘ 2016ï

2020 ʨʨ. (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʈʘʥʞʫʚʘʥʥʷ ʩʪʘʪʝʡ ʌʘʭʦʚʦʛʦ ʚʠʜʘʥʥʷ ʟʘ 2016-2020 ʨʨ.  

ʇʨʝʜʩʪʘʚʣʝʥʽ ʚ ʩʠʩʪʝʤʽ GS ʜʘʥʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ ʽʥʜʝʢʩʫ ɻʽʨʰʘ ʫʢʨʘʾʥʩʴʢʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ. ʋ ʪʘʙʣʠʮʽ 1 

ʥʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʞʫʨʥʘʣʽʚ ʨʽʟʥʠʭ ʤʦʚʥʠʭ ʛʨʫʧ, ʱʦ ʤʘʶʪʴ ʥʘʡʚʠʱʠʡ ʽʥʜʝʢʩ ɻʽʨʰʘ 

ʫ ʩʚʦʻʤʫ ʩʝʛʤʝʥʪʽ. 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ ɻʽʨʰʘ ʧʨʦʚʽʜʥʠʭ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʽʚ 11 ʤʦʚʥʠʭ ʛʨʫʧ 

ˉ 

 ʟ/ʧ 
ʄʦʚʥʘ ʛʨʫʧʘ ʅʘʟʚʘ ʞʫʨʥʘʣʫ 

h-

index 

1. ɸʥʛʣʽʡʩʴʢʘ ʤʦʚʘ Nature 414 

2. ʇʦʨʪʫʛʘʣʴʩʴʢʘ ʤʦʚʘ Ci°ncia & Sa¼de Coletiva 61 

3. ʈʦʩʽʡʩʴʢʘ ʤʦʚʘ ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ 53 

4. ɯʩʧʘʥʩʴʢʘ ʤʦʚʘ El Profesional de la Informaci·n 42 

5. ɯʥʜʦʥʝʟʽʡʩʴʢʘ ʤʦʚʘ Jurnal Administrasi Bisnis 35 

6. ʅʽʤʝʮʴʢʘ ʤʦʚʘ Bundesgesundheitsblatt-Gesundheitsforschung-Gesundheitsschutz 25 

7. ʋʢʨʘʾʥʩʴʢʘ ʤʦʚʘ ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ 22 

8. ʌʨʘʥʮʫʟʴʢʘ ʤʦʚʘ Cahiers Agricultures 16 

9. ʇʦʣʴʩʴʢʘ ʤʦʚʘ Medycyna Pracy 15 

10. ʂʦʨʝʡʩʴʢʘ ʤʦʚʘ ̰ бᶷּ15 ת 

11. ʗʧʦʥʩʴʢʘ ʤʦʚʘ  13 

ʆʜʥʠʥ ʟ ʢʨʠʪʝʨʽʾʚ ʧʦʨʽʚʥʷʥʥʷ ï ʮʝ ʘʙʩʦʣʶʪʥʘ ʚʝʣʠʯʠʥʘ ʽʥʜʝʢʩʫ ɻʽʨʰʘ 

ʧʨʦʚʽʜʥʦʛʦ ʞʫʨʥʘʣʫ ʚ ʤʦʚʥʽʡ ʛʨʫʧʽ ʟʘ ʚʝʨʩʽʻʶ GS. ʅʘʡʚʠʱʠʡ ʽʥʜʝʢʩ ɻʽʨʰʘ ʚ 
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ʘʥʛʣʦʤʦʚʥʽʡ ʛʨʫʧʽ ʞʫʨʥʘʣʽʚ ʤʘʻ ʘʚʪʦʨʠʪʝʪʥʝ ʙʨʠʪʘʥʩʴʢʝ ʚʠʜʘʥʥʷ Nature, h5-index 

ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 414. ʄʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʚʠʜʘʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ 

ʙʝʟʧʝʨʝʯʥʦʶ ʘʚʪʦʨʠʪʝʪʥʽʩʪʶ ʞʫʨʥʘʣʫ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʤʦʚʥʦʶ ʧʣʘʪʬʦʨʤʦʶ 

(ʘʥʛʣʽʡʩʴʢʘ ʤʦʚʘ), ʷʢʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʞʠʚʘʥʠʭ ʤʦʚ ʫ ʩʚʽʪʽ. ɿʘʟʥʘʯʝʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʨʦʚʽʜʥʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ ̔ ʥʰʠʭ ʤʦʚʥʠʭ ʛʨʫʧ ʙʽʣʴʰ ʨʽʚʥʽ ʡ ʥʝ ʤʘʶʪʴ 

ʚʝʣʠʢʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʩʦʙʦʶ. ɺʽʪʯʠʟʥʷʥʝ ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ ʧʦʩʽʜʘʻ 7-ʫ ʩʭʦʜʠʥʢʫ ʪʘ 

ʤʘʻ ʚʠʠɦʡ ʽʥʜʝʢʩ ɻʽʨʰʘ, ʥʽʞ ʧʦʧʫʣʷʨʥʽ ʥʘʫʢʦʚʽ ʟʘʨʫʙʽʞʥʽ ʞʫʨʥʘʣʠ: ʬʨʘʥʮʫʟʴʢʽ, 

ʧʦʣʴʩʴʢʽ, ʢʦʨʝʡʩʴʢʽ ʪʘ ʷʧʦʥʩʴʢʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʤʽʞʥʘʨʦʜʥʘ ʩʠʩʪʝʤʘ GS ̔ʥʜʝʢʩʫʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ ʽ ʚʠʟʥʘʥʘ ʩʚʽʪʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ ʷʢ ʦʜʥʘ ʟ ʧʨʦʚʽʜʥʠʭ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʾʾ  ʩʪʘʪʠʩʪʠʢʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʝʚʥʦʶ ʡ ʦʙô̒ ʢʪʠʚʥʦʶ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʩʝʨʚʽʩʫ ʥʘʫʢʦʚʮʽ ʤʦʞʫʪʴ ʧʝʨʝʛʣʷʜʘʪʠ ʨʝʡʪʠʥʛʠ ʪʦʧ-100 

ʩʚʽʪʦʚʠʭ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʽʚ ʟʘ ʥʘʡʙʽʣʴʰ ʮʠʪʦʚʘʥʠʤʠ ʧʫʙʣʽʢʘʮʽʷʤʠ ʨʽʟʥʠʤʠ 

ʤʦʚʘʤʠ ʪʘ ʦʙʠʨʘʪʠ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʽ ʚʠʜʘʥʥʷ ʜʣʷ ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʦʾ ʥʘʫʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʡ ʧʫʙʣʽʢʘʮʽʾ ʚʣʘʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ʆʪʞʝ, ʛʣʦʙʘʣʴʥʽʩʪʴ ʽʥʜʝʢʩʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʫ GS ʟ 

ʦʪʨʠʤʘʥʥʷʤ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʙô̒ ʢʪʠʚʥʝ 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʝʨʝʣʽʢ ʥʘʡʙʽʣʴʰ ʘʚʪʦʨʠʪʝʪʥʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ ʜʣʷ ʧʫʙʣʽʢʘʮʽʾ ʚ 

ʥʠʭ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ. ʉʝʨʚʽʩ GS ̒ ʦʬʽʮʽʡʥʝ ʚʠʟʥʘʥʠʤ ̫ ʢ ʚ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥʘʭ, ʪʘʢ ʽ 

ʚ ʋʢʨʘʾʥʽ. 
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ʽʟ ʾʾ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʩʫʩʧʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʽʥʪʝʨʝʩʠ ʦʩʦʙʠʩʪʦʩʪʽ ʽʟ ʧʦʣʦʞʝʥʥʷʤ ʥʦʚʦʾ ʦʩʚʽʪʥʴʦʾ ʧʘʨʘʜʠʛʤʠ. 

ɼʝ ʥʦʚʘ ʧʘʨʘʜʠʛʤʘ ʦʩʚʽʪʠ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʦ-

ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʡʦʛʦ ʟʤʽʩʪʫ ʦʩʚʽʪʠ, ʧʨʠʚʝʜʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʽʥʥʽʩʥʠʭ 

ʦʨʽʻʥʪʘʮʽʡ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʨʦʙʢʦʶ ʥʦʚʠʭ ʮʽʣʝʡ ʪʘ ʟʘʚʜʘʥʴ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʚʽʪʦʛʣʷʜʥʠʭ, ʪʝʦʨʝʪʠʯʥʠʭ, ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ. 

ɺʠʱʘ ʦʩʚʽʪʘ, ʷʢ ʚʘʞʣʠʚʘ ʩʦʮʽʘʣʴʥʦ-ʜʝʨʞʘʚʥʘ ʽʥʩʪʠʪʫʮʽʷ, ʥʘʮʽʣʝʥʘ ʥʘ 

ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʧʝʚʥʽʡ ʛʘʣʫʟʽ. 

ʆʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʽʟ ʚʟʘʻʤʦʟʚô̫ ʟʢʘʤʠ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʜʦ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʦʮʽʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʚʝʥʴ 

ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʛʦʪʦʚʥʦʩʪʽ ʾʭ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘ 

ʥʝʧʝʨʝʨʚʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ. ɺʦʜʥʦʯʘʩ, ʧʝʨʰʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ ʥʠʥʽ ʤʘʻ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʟʘʩʘʜʘʭ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʢʦʤʧʝʪʝʥʪʥʠʭ ʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ, ʛʦʪʦʚʠʭ ʜʦ ʧʦʩʪʽʡʥʦʛʦ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

ʋ ɼʝʨʞʘʚʥʽʡ ʥʘʮʽʦʥʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ çʆʩʚʽʪʘ. (ʋʢʨʘʾʥʘ. ʍʍɯ ʩʪʦʣʽʪʪʷ)è [1] 

ʥʘʛʦʣʦʰʝʥʦ, ʱʦ ʩʠʩʪʝʤʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʨʷʤʦʚʫʻʪʴʩʷ çéʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ, ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʦʾ, ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ, 

ʷʢʽ ʤʘʶʪʴ ʚʠʟʥʘʯʘʪʠ ʪʝʤʧʠ ʽ ʨʽʚʝʥʴ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ, ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ 

ʩʦʮʽʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʥʘʮʽʾ ʪʘ ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʷʢ ʥʘʡʚʠʱʦʾ ʮʽʥʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘè. 

ʅʦʨʤʘʪʠʚʥʦ-ʪʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʫ ʚʠʱʠʭ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʻ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ 

ʚʩʝʙʽʯʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʾʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʶ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʇ̔ ʜʛʦʪʦʚʢʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʟʘʩʘʜʘʭ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ 

ʩʫʪʪʻʚʠʭ ʯʠʥʥʠʢʽʚ ʽ ʥʝʜʦʨʝʯʥʦʩʪʝʡ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʛʦʪʦʚʥʦʩʪʽ ʜʦ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: 

ï ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʮʽʥʢʠ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ, ʚʠʷʚʣʝʥʥʷ ʯʠʥʥʠʢʽʚ ʜʣʷ ʾʭ ʫʩʫʥʝʥʥʷ; 

ï ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʜʙʘʥʴ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʚʠʤʦʛʘʤ ʨʠʥʢʫ ʪʘ ʚʘʞʣʠʚʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ 

ʚʠʤʦʛ ʨʠʥʢʫ ʧʨʘʮʽ ʜʦ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʽ ʢʦʨʝʛʫʚʘʥʥʷ ʾʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ; 

ï ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʚʤʽʩʪʫ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ, ʨʦʙʦʯʠʭ 

ʧʨʦʛʨʘʤ ʜʦ ʧʦʪʨʝʙ ʨʠʥʢʫ ʧʨʘʮʽ; 

ï ʧʨʦʙʣʝʤʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʢʦʥʢʫʨʝʥʪʥʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʜʙʘʥʴ ʪʘ ʧʝʨʝʚʘʛ ʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ; 

ï ʧʨʦʙʣʝʤʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ 

ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ; ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʤʘʡʙʫʪʥʴʦʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʨʦʟʨʠʚʫ ʨʘʥʽʰʝ ʽʩʥʫʶʯʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʦʩʚʽʪʦʶ 

ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʶ ʧʨʘʢʪʠʢʦʶ;  
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ï ʧʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʬʘʭʽʚʮʽʚ ʽʟ 

ʤʦʪʠʚʘʮʽʡʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ, ʨʽʚʥʝʤ ʧʨʠʜʘʪʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʠʤʦʛʘʤʠ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʩʦʮʽʫʤʫ. 

ɺʦʜʥʦʯʘʩ, ʦʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʧʽʜʛʦʪʦʚʢʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014.09 ʉʝʨʝʜʥʷ 

ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ) ʥʘ ʟʘʩʘʜʘʭ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʚʠʩʪʫʧʘʶʪʴ: 

ï ʧʦʛʣʠʙʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʽ ʫʤʽʥʴ, ʥʘʙʫʪʠʭ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ; 

ï ʟʘʢʨʽʧʣʝʥʥʷ ˇʨʫʥʪʦʚʥʠʭ ʟʥʘʥʴ ʜʠʩʮʠʧʣʽʥ ʮʠʢʣʫ ʟʘʛʘʣʴʥʦʾ ʡ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʦʩʚʽʪʥʽʭ ʟʘʚʜʘʥʴ; 

ï ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʩʫʯʘʩʥʠʤ ʩʪʘʥʦʤ ʦʩʚʽʪʥʴʦʾ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ ʚ 

ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʫʤʽʥʴ; 

ï ʧʦʩʠʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʟʘʛʘʣʴʥʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ; 

ï ʤʦʪʠʚʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʥʘʙʫʪʪʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʜʦʩʚʽʜʫ ʫ ʧʨʦʮʝʩʽ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʦʩʦʙʠʩʪʽʩʥʦʾ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʝʜʘʛʦʛʽʯʥʫ 

ʧʨʦʬʝʩʽʶ; ʧʦʛʣʠʙʣʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʟʘʜʽʷʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʤʝʪʦʜʠʢ 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʣʽʜʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ï ʚʠʚʯʝʥʥʷ ʧʝʨʝʜʦʚʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ; 

ï ʟʘʢʨʽʧʣʝʥʥʷ ʪʘ ʟʙʘʛʘʯʝʥʥʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʬʘʭʦʚʠʭ ʟʥʘʥʴ ʟ 

ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʟʘʚʜʘʥʴ; 

ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʤʽʥʴ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʚ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʟʘʥʷʪʴ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʢʪʠʚʥʠʭ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ, ʩʪʽʡʢʦʛʦ 

ʽʥʪʝʨʝʩʫ ʜʦ ʧʨʦʬʝʩʽʾ ʚʯʠʪʝʣʷ, ʧʦʪʨʝʙʠ ʚ ʧʝʜʘʛʦʛʽʯʥʽʡ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʪʚʦʨʯʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ï ʦʚʦʣʦʜʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤ ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʛʦʪʦʚʥʦʩʪʽ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʬʘʭʦʤ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʫ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ ʽ 

ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʦʬʝʩʽʡʥʦ ʟʥʘʯʠʤʠʭ ʷʢʦʩʪʝʡ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʥʘʚʠʯʦʢ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ ʚʨʘʭʦʚʫʶʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ ʫ ʧʽʜʛʦʪʦʚʮ ̔

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʫʤʦʚʣʶʻʪʴʩʷ 

ʧʦʜʦʣʘʥʥʷʤ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʤʽʞ ʥʝʜʦʩʪʘʪʥʴʦʶ ʪʝʦʨʝʪʠʯʥʦʶ ʪʘ ʧʨʘʢʪʠʯʥʦʶ ʾʭ 

ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʙʘʛʘʪʦʤʘʥʽʪʪʷ ʬʫʥʢʮʽʡ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʘʢʪʠʚʥʦʛʦ ʡ ʩʚʽʜʦʤʦʛʦ ʧʦʛʣʠʙʣʝʥʥʷ ʾʭ ʧʨʦʬʝʩʽʡʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʜʦ 

ʤʘʡʙʫʪʥʴʦʾ ʬʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʟʘʩʘʜʘʭ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ. 
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ʂʨʠʚʦʥʽʞʢʘ ɸʥʜʨʽʡ ʆʣʝʛʦʚʠʯ 

ʤʘʛʽʩʪʨʘʥʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ  ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ), 
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ɹʘʣʠʢ ʅʘʜʽʷ ʈʦʤʘʥʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ʇʘʥʫʻ ʜʫʤʢʘ, ʱʦ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ï ʮʝ ʜʘʣʝʢʝ ʤʘʡʙʫʪʥʻ, ʘʣʝ ʟ ʥʠʤ ʤʠ 

ʩʪʠʢʘʻʤʦʩʷ ʱʦʜʝʥʥʦ. ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘʢ ʟʚʘʥʝ ç̔ ʥʬʦʨʤʘʮʽʡʥʝ 

ʩʫʩʧʽʣʴʩʪʚʦè ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʞʥʦʛʦ ʜʥʷ, ʥʘʚʽʪʴ ʥʝ ʧʽʜʦʟʨʶʁ ʯʠ ʧʨʦ ʮʝ. ʉʠʩʪʝʤʠ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʫʪʴ ʦʧʝʨʫʚʘʪʠ ʜʘʥʠʤʠ ʪʘ ʩʘʤʦʥʘʚʯʘʪʠʩʷ. ʉʴʦʛʦʜʥʽ ʛʘʣʫʟʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʥʝʦʙʤʝʞʝʥʠʤʠ. ʆʜʥʠʤʠ ʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʽʜʙʽʨ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʫ Youtube, Siri ï ʧʝʨʩʦʥʘʣʴʥʠʡ ʧʦʤʽʯʥʠʢ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ, 

ʘʜʘʧʪʦʚʘʥʘ ʧʽʜ iOS ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ʅʝʡʨʦʤʝʨʝʞʘ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʪʠ ʨʫʭʦʤ 

ʘʚʪʦʤʦʙʽʣʷ. ɯʩʥʫʶʪʴ ʜʘʪʯʠʢʠ, ʷʢʽ ʟʥʽʤʘʶʪʴ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʨʫʭʫ ʽ ʪʠʤ ʩʘʤʠʤ 

ʢʦʥʪʨʦʣʶʶʪʴ ʜʦʨʦʞʥʶ ʩʠʪʫʘʮʽʶ ʚ ʤʽʩʪʽ. ɭ ʥʝʡʨʦʤʝʨʝʞʘ, ʷʢʘ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ 

ʩʧʦʨʪʠʚʥʽ ʤʘʪʯʽ ʽ ʥʘʚʽʪʴ ʛʝʥʝʨʫʚʘʪʠ ʪʝʢʩʪʠ ʥʘ ʾʭʥʽʡ ʦʩʥʦʚʽ, ʘʥʘʣʽʟʫʚʘʪʠ ʬʦʥʜʦʚʽ 

ʨʠʥʢʠ [2]. ɿ ʧʣʠʥʦʤ ʯʘʩʦʤ ʪʝʤʧʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʪʽʣʴʢʠ ʟʨʦʩʪʘʶʪʴ, ʧʨʦ 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʪʝʞ ʩʘʤʝ. ʏʝʨʝʟ ʮʝ ʤʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʧʦʥʷʪʪʷ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʚʩʽʭ ʣʶʜʝʡ ʪʘ ʘʢʪʠʚʥʦ 

ʚʠʚʯʘʪʠʩʷ ʫ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ.  

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (ʐɯ) ʩʧʨʘʚʣʷʻ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʦʩʚʽʪʠ ʩʴʦʛʦʜʥʽ. 

ʐɯ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʧʽʜʚʠʱʫʚʘʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʟʘʢʣʘʜʽʚ ʪʘ ʨʦʟʰʠʨʶʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʣʘʜʘʯʽʚ ʪʘ 

ʫʯʥʽʚ ʫʩʽʭ ʨʽʚʥʽʚ [1]. 

ʇʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʘʞʣʠʚʠʤʠ ʙʫʜʫʪʴ ʪʘʢʽ 

ʧʦʥʷʪʪʷ ʷʢ: ʽʥʪʝʣʝʢʪ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʽʥʬʦʨʤʘʮʽʡʥ ̔ʩʠʩʪʝʤʠ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ 

(ʥʘʚʯʘʥʥʷ ʽ ʩʘʤʦʥʘʚʯʘʥʥʷ), ʨʦʙʦʪʦʪʝʭʥʽʢʘ, ̔ʩʪʦʨʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʡʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɯʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʬʽʮʽʡʥʠʭ ʚʠʟʥʘʯʝʥʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʇʦ ʩʫʪʽ, 

ʐɯ ʻ ʛʘʣʫʟʟʶ ʽʥʬʦʨʤʘʪʠʢʠ, ʷʢʘ ʟʘʡʤʘʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʢʦʤʧôʁ ʪʝʨʘ ʽʤʽʪʫʚʘʪʠ 

ʨʦʟʫʤʥʫ ʧʦʚʝʜʽʥʢʫ. ɿʘʛʘʣʴʥʠʡ ʪʝʨʤʽʥ çh ʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè ʬʘʢʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʷʻ 

ʮʽʣʠʡ ʨʷʜ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʦʛʨʘʤ ʪʘ ʘʣʛʦʨʠʪʤʽʚ, ʨʦʙʦʪʘ ʷʢʠʭ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʦʙʣʘʜʥʘʥʥʽ ʜʣʷ ʦʙʯʠʩʣʶʚʘʥʥʷ ʪʘ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ, ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʨʽʟʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʚʟʘʻʤʦʜʽʾ ʽʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ [3]. ʆʙʣʘʩʪʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ï ʮʝ 

ʦʙʣʘʩʪʴ ʟʘʚʜʘʥ,ɹ ʷʢʽ ʚʠʢʦʥʫʻ ʣʶʜʠʥʘ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʪʘʻʤʥʠʮʴ ʤʠʩʣʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʽʥʪʝʣʝʢʪʫ.  
ɿô̫ ʚʠʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʷʢ ʧʨʘʮʶʻ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʜʘʪʠ 

ʟʘʜʫʤʘʪʠʩʷ ʥʘʜ ʪʠʤ, ʯʠʤ ʩʭʦʞʠʡ, ʘ ʯʠʤ ʚʽʥ ʚʽʜʤʽʥʥʠʡ ʚʽʥ ʥʘʰʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʇʨʦʚʝʩʪʠ ʧʘʨʘʣʝʣʽ ʤʽʞ ʤʘʰʠʥʥʠʤ ʥʘʚʯʘʥʥʷʤ ʽ ʟʚʠʯʘʡʥʠʤ ʥʘʚʯʘʥʥʷʤ. ʊʘʢʦʞ 

ʚʘʞʣʠʚʠʤʠ ʙʫʜʫʪʴ ʫ ʥʘʚʯʘʥʥʽ ʬʦʨʤʘʣʽʟʘʮʽʷ ʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ. 



ʉɽʂʎɯʗ: ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ: ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠʢʠ, ʨʠʟʠʢʠ, ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ 
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ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʝʧʨʠʙʫʪʢʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ 

Enlearn ʽʟ ʉʽʝʪʣʘ ʨʦʟʨʦʙʠʣʘ ʘʜʘʧʪʠʚʥʫ ʦʩʚʽʪʥʶ ʧʣʘʪʬʦʨʤʫ, ʫ ʷʢʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʧʨʦʧʠʩʘʪʠ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ, ʷʢʽ ʙ 

ʧʨʠʰʚʠʜʰʠʣʠ ʯʘʩ ʦʧʘʥʫʚʘʥʥʷ ʟʥʘʥʴ ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʥʷ. 

ʂʦʤʘʥʜʘ Enlearn ʟʘʟʥʘʯʘʻ, ʱʦ ʾʭʥʽʡ ʧʨʦʜʫʢʪ ʨʦʟʙʠʚʘʻ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʥʘ 

ʩʦʪʥʽ ʜʨʽʙʥʠʭ ʽ ʥʝʧʦʤʽʪʥʠʭ ʦʜʨʘʟʫ ʩʢʣʘʜʦʚʠʭ, ʱʦʙ ʧʦʪʽʤ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ, ʱʦ ʩʘʤʝ 

ʟʘʚʘʞʘʻ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʯʥʷ. ʇʦʪʽʤ ʧʨʦʛʨʘʤʘ, ʷʢ ʩʧʨʘʚʞʥʽʡ ʪʴʶʪʦʨ, ʜʦʧʦʤʘʛʘʻ 

ʫʯʥʶ ʧʽʜʪʷʛʥʫʪʠ ʩʚʦʾ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ, ʧʝʨʰ ʥʽʞ ʧʨʦʜʦʚʞʫʚʘʪʠ ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʤʫ ʧʽʜʭʦʜʫ, ï ʟʘʟʥʘʯʠʚ 

ʜʠʨʝʢʪʦʨ ʎʝʥʪʨʫ ʽʛʨʦʚʦʾ ʥʘʫʢʠ ʪʘ ʟʘʩʥʦʚʥʠʢ Enlearn ɿʦʨʘʥ ʇʦʧʦʚʽʮ. ï ɺʽʥ ʟʜʘʪʥʠʡ 

ʥʘʜʘʪʠ ʪʦʡ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ, ʷʢʦʛʦ ʫʯʝʥʴ ʧʦʪʨʝʙʫʻ ʚ ʮʶ ʤʠʪʴè [4]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟʨʦʩʪʘʶʪʴ 

ʟ ʢʦʞʥʠʤ ʜʥʝʤ. ʊʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ çʚʪʨʫʯʘʥʥʷè ʮʽʻʾ ʪʝʭʥʦʣʦʛʽ ʾʫ ʥʘʰʝ 

ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ. 

ɺʘʞʣʠʚʦʶ ʧʨʠʯʠʥʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ 

ʫʨʦʢʘʭ ʻ ʧʦʨʽʚʥʷʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʯʘʥʥʷ (ʟʚʠʯʘʡʥʦʛʦ ʽ ʤʘʰʠʥʥʦʛʦ). ʅʘ 

ʫʨʦʢʘʭ ʤʦʞʥʘ ʙʫʜʝ ʧʦʢʘʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʽ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞʽ ʪʦʱʦ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʫʯʥʷ ʩʪʚʦʨʶʚʘʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʟʥʘʯʥʦ ʧʽʜʚʠʱʘʪʴ ʰʚʠʜʢʽʩʪʴ ʥʘʚʯʘʥʥʷ. 

ʊʘʢʦʞ ʤʦʞʥʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘʢ ʟʚʘʥʠʭ 

ʩʠʩʪʝʤ çʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʦʥʪʨʦʣʶè. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʚʠʚʯʝʥʥʽ ʝʣʝʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫʯʥʽ ʟʤʦʞʫʪʴ 

ʚʽʜʢʨʠʪʠ ʜʣʷ ʩʝʙʝ ʙʘʛʘʪʦ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʨʦʙʠʪʠ ʚʘʞʣʠʚʽ ʚʠʩʥʦʚʢʠ ʧʽʜ ʯʘʩ 

ʧʝʨʝʛʣʷʜʫ ʯʠ ʚʠʚʯʝʥʥʷ ʨʦʙʦʪʠ ʪʠʭ ʯʠ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ɺʠʚʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʙʫʜʝ ʢʦʨʠʩʥʠʤ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʜʽʪʝʡ, ʘʣʝ ʡ 

ʚʝʣʠʢʦ  ʁʤʽʨʦ  ʁʙʫʜʝ ʧʦʰʪʦʚʭʦʤ ʜʣʷ ʩʘʤʦʥʘʚʯʘʥʥʷ ʙʘʛʘʪʴʦʭ ʚʯʠʪʝʣʽʚ. ʊʦʤʫ 

ʚʘʞʣʠʚʦʶ ʩʧʨʘʚʦʶ  ̒ʘʜʘʧʪʫʚʘʥʥʷ ʪʘʢʦʾ ʰʠʨʦʢʦʾ ʽ ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦ ʾʜʠʩʮʠʧʣʽʥʠ ʷʢ 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦ ʚʠʚʯʝʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʅʘʜʟʚʠʯʘʡʥʫ 

ʨʦʣʴ ʚ ʩʧʨʠʡʥʷʪʪʽ ʤʘʪʝʨʽʘʣʫ ʚʽʜʽʛʨʘʶʪʴ ʡʦʛʦ ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʮʽʢʘʚʽʩʪʴ, ʚʤʽʥʥʷ 

ʚʠʢʣʘʜʘʯʝʤ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 
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ʊɽʍʅʆʃʆɻɯʁ ʅɸ ʋʈʆʂɸʍ ʌɯɿʀʂʀ 

ʄʘʮʶʢ ɺʽʢʪʦʨ ʄʠʭʘʡʣʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ 

mvm279@i.ua  

ʇʨʠʡʤʘʢ ɯʚʘʥʥʘ ʄʠʭʘʡʣʽʚʥʘ 
ʤʘʛʽʩʪʨʘʥʪʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʌʽʟʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ 

ivankashalak18@gmail.com  

ʉʫʯʘʩʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʧʦʢʣʠʢʘʥʽ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟ ʨʦʢʘʤʠ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ɯʂʊ 

ʪʽʣʴʢʠ ʟʙʽʣʴʰʫʶʪʴʩʷ, ʷʢ ʽ ʩʪʫʧʽʥʴ ʾʭ ʽʥʪʝʛʨʘʮʽʾ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ɯʥʥʦʚʘʮʽʡʥʽ ʚʝʙ, 

ʭʤʘʨʥʽ ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʤʘʛʘʶʪʴ ʟʨʦʙʠʪʠ ʦʩʚʽʪʫ ʷʢʽʩʥʽʰʦʶ ʪʘ 

ʜʦʩʪʫʧʥʽʰʦʶ. 

ʆʩʦʙʣʠʚʦ ʚʘʛʦʤʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʣʠ ʧʽʩʣʷ 

ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʆʜʥʠʤ ʟ ʜʦʤʽʥʫʶʯʠʭ ʥʘʧʨʷʤʢʽʚ 

ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʽʜʜʘʣʝʥʫ ʦʙʨʦʙʢʫ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ï ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʆ. ʄʘʨʢʦʚʘ, ʉ. ʉʝʤʝʨʽʢʦʚ ʪʘ ɸ. ʉʪʨʶʢ ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʷʚʠ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʪʨʝʙʦʶ ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʧʦʟʘ ʤʘʛʥʽʪʥʠʤʠ 

ʥʦʩʽʷʤʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʤʦʙʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ. ɿʛʽʜʥʦ ʟ 

ʚʠʱʝʥʘʟʚʘʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ, ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ - ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ ʪʘ 

ʧʨʠʡʦʤʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʣʷ ʟʙʠʨʘʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʦʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʜʘʣʝʥʠʭ ʩʝʨʚʝʨʘʭ, ʧʝʨʝʜʘʚʘʥʥʷ ʯʝʨʝʟ ʤʝʨʝʞʫ ʪʘ ʧʦʜʘʥʥʷ ʯʝʨʝʟ 

ʢʣʽʻʥʪʩʴʢʫ ʧʨʦʛʨʘʤʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʽ ʜʘʥʠʭ [1]. 

ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʯʠʩʣʝʥʥʽ ʧʦʟʠʪʠʚʥʽ ʩʪʦʨʦʥʠ, ʱʦ ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʠ 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʭʦʜʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ: 

ï ʩʪʚʦʨʝʥʥʷ ʥʦʚʽʪʥʴʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

ï ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʚ ʙʫʜʴ ʷʢʠʡ ʯʘʩ; 

ï ʙʽʣʴʰʠʡ ʩʪʫʧʽʥʴ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʨʝʧʣʽʢʘʮʽʾ ʜʘʥʠʭ; 

ï ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤ ʙʝʟ ʾʭʥʴʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʢʦʤʧôʁ ʪʝʨ; 

ï ʰʚʠʜʢʝ ʩʪʚʦʨʝʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ; 

ï ʦʜʥʦʯʘʩʥʘ ʨʦʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʾʭ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ; 

ï ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʩʘʤʦʥʘʚʯʘʥʥʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʚʠʙʫʜʦʚʫʚʘʪʠ 

ʦʩʚʽʪʥʶ ʪʨʘʻʢʪʦʨʽʶ. 

ɺ ʦʩʚʽʪʥʽʡ ʩʬʝʨʽ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʻ ʧʘʢʝʪʠ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ çG Suite 

for Educationè ʪʘ çMicrosoft Office 365 Educationè ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʤʧʘʥʽʷʤʠ Google 

ʪʘ Microsoft ʚʽʜʧʦʚʽʜʥʦ. ʍʤʘʨʥʽ ʧʘʢʝʪʠ ʚʢʣʶʯʘʶʪʴ ʟʘʩʦʙʠ ʧʣʘʥʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ 

ʧʦʜʽʡ, ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʬʘʡʣʽʚ, ʟʘʩʦʙʠ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ 

ʩʝʨʚʽʩʠ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ. ʇʘʢʝʪʠ ʭʤʘʨʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʩʪʘʶʪʴ 
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ʘʥʘʣʦʛʘʤʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʥʴʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ 

ʫ ʦʧʪʠʤʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ [2]. 

ʋ ʧʨʦʮʝʩʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʬʽʟʠʯʥʦʾ ʦʩʚʽʪʠ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʫʯʥʽ ʫ ʨʽʟʥʠʭ 

ʭʤʘʨʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʤʦʞʫʪʴ ʷʢ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʟʘʛʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ 

ʥʝʦʙʭʽʜʥʽ ʾʤ ʥʘ ʙʽʣʴʰʦʩʪʽ ʜʠʩʮʠʧʣʽʥ, ʪʘʢ ̔  ʬʦʨʤʫʚʘʪʠ ʧʨʝʜʤʝʪʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʜʣʷ ʦʚʦʣʦʜʽʥʥʷ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʣʷ ʫʨʦʢʽʚ ʬʽʟʠʢʠ. ɿʦʢʨʝʤʘ, 

Gmail, Google ɼʦʢʫʤʝʥʪʠ, Google ɼʠʩʢ, Google ʂʣʘʩ, Google Meet, Outlook 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʥʘ ʙʽʣʴʰʦʩʪʽ ʫʨʦʢʽʚ ʜʦʧʦʤʘʛʘʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʟʘʛʘʣʴʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʘʪʦʤʽʩʪʴ ʚʽʨʪʫʘʣʴʥʽ ʬʽʟʠʯʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʩʠʩʪʝʤʠ ʢʦʤʧôʁ ʪʝʨʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʭʤʘʨʥʽ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʬʦʨʤʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ 

ʬʽʟʠʢʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɺʽʨʪʫʘʣʴʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ï ʮʝ ʚʽʨʪʫʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʜʦʟʚʦʣʷʻ 

ʤʦʜʝʣʶʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʦʙô̒ ʢʪʽʚ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʚ ʢʦʤʧôʁ ʪʝʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ 

ʜʦʧʦʤʘʛʘʻ ʚ ʦʚʦʣʦʜʽʥʥʽ ʥʦʚʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʚʤʽʥʥʷʤʠ. ʊʘʢʘ ʣʘʙʦʨʘʪʦʨʽʷ ʤʦʞʝ 

ʚʠʩʪʫʧʘʪʠ ʘʧʘʨʘʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʦʙʫʜʦʚʠ ʾʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʤʦʜʝʣʝʡ [3].  

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʤʘʶʪʴ ʭʤʘʨʥʽ ʦʙʦʣʦʥʢʠ ʪʘ 

ʜʦʟʚʦʣʷʶʪʴ ʧʨʘʮʶʚʘʪʠ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʜʦʩʪʫʧʽ. ʇʨʠʢʣʘʜʘʤʠ ʩʝʨʚʽʩʽʚ ʻ PhET, Get a 

class: Smart, Virtual Physics, Online Labs. 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʽʨʪʫʘʣʴʥʽ ʬʽʟʠʯʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʻ ʜʦʩʠʪʴ ʚʫʟʴʢʠʤ 

ʢʣʘʩʦʤ ʧʨʦʛʨʘʤ, ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʜʘʶʪʴ ʧʨʦʛʨʘʤʠ 

ʪʘ ʾʭʥʽ ʦʥʣʘʡʥ- ʘʥʘʣʦʛʠ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʥʘʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʷʚʠʱ ʻ ʉ ʪʘ ʉ++, Python ʪʘ Fortran. ʈʝʘʣʽʟʫʚʘʪʠ ʚʠʱʝ ʟʘʟʥʘʯʝʥʽ ʤʦʚʠ ʤʦʞʥʘ ʫ 

ʪʘʢʠʭ ʭʤʘʨʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ: Python Anywhere, Repl.it, Gitpod, Visual Studio 

Online, Codeanywhere ʪʘ ʽʥʰʠʭ. ʄʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʩʢʦʥʩʪʨʫʶʚʘʪʠ 

ʩʢʣʘʜʥʽ ʜʦʩʣʽʜʠ, ʷʢʽ ʯʝʨʝʟ ʥʝʩʪʘʯʫ ʘʥʘʣʦʛʦʚʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʥʝʤʦʞʣʠʚʦ 

ʚʽʜʪʚʦʨʠʪʠ ʫ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ. 

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʢʠ, ʧʽʜʢʨʝʩʣʠʤʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʥʘʜ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. ʇʨʠ ʮʴʦʤʫ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʭʤʘʨʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʪʘ ʩʝʨʝʜʦʚʠʱʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʫʯʥʽʚ, ʱʦ ʻ ʦʜʥʠʤ ʟ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʚʜʘʥʴ ʦʩʚʽʪʠ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʢʘʟʽʚ. ʇʘʥʜʝʤʽʷ COVID-19 ʧʝʨʝʢʦʥʘʣʘ ʚʩʽʭ 

ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ, ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʜʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʥʘʫʢʦʚʠʭ ʜʠʩʢʫʩʽʡ ʟʤʽʩʪʠʣʘʩʴ ʫ 

ʧʦʣʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʜʠʩʪʘʥʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤ, ʦʥʣʘʡʥ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʥʘʚʯʘʥʥʷ, ʩʧʝʮʠʬʽʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʜʘʣʝʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʦʱʦ. 

ʆʜʥʘʢ, ʞʦʜʥʘ ʪʝʭʥʦʣʦʛʽʷ ʯʠ ʧʣʘʪʬʦʨʤʘ ʥʝ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʝʬʝʢʪʠʚʥʦ, ʷʢʱʦ 

ʥʝ ʙʫʜʝ ʧʽʜʛʦʪʦʚʣʝʥʦ ʧʝʜʘʛʦʛʽʚ. ɺʣʘʩʥʝ, ʚʽʜ ʪʦʛʦ, ʥʘ ʩʢʽʣʴʢʠ ʧʨʦʜʫʤʘʥʦʶ ʪʘ 

ʩʠʩʪʝʤʥʦʶ ʻ ʨʝʛʽʦʥʘʣʴʥʘ ʦʩʚʽʪʥʷ ʧʦʣʽʪʠʢʘ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ, ʧʦʩʣʽʜʦʚʥʠʤ ʪʘ ʚʠʚʘʞʝʥʠʤ ʻ ʧʨʦʮʝʩ 

ʚʠʙʦʨʫ ʤʦʜʝʣʝʡ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʯʠʪʝʣʽʚ ʫ ʩʬʝʨʽ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʾʭ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ ʪʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʟʘʣʝʞʠʪʴ ʪʝʤʧʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʦʙʣʘʩʪʽ. 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʦʩʚʽʪʫè [1] ʟʘʢʨʽʧʠʚ ʟʘ ʟʘʢʣʘʜʦʤ ʦʩʚʽʪʠ 

ʜʦʚʦʣʽ ʰʠʨʦʢʫ ʘʚʪʦʥʦʤʽʶ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʚʠʟʥʘʯʘʪʠ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʾʭ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʦʜʥʦʯʘʩ, ʰʢʦʣʠ 

ʚʩʝ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʫʪʨʠʤʘʥʥʽ ʾʭ ʟʘʩʥʦʚʥʠʢʽʚ, ʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʧʦʪʨʝʙʫʻ ʩʫʪʪʻʚʠʭ ʬʽʥʘʥʩʦʚʠʭ ʟʘʪʨʘʪ ʥʝ ʣʠʰʝ ʥʘ ʨʝʩʫʨʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʘ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʥʘ ʥʘʚʯʘʥʥʷ ʧʝʜʘʛʦʛʽʚ ʙʘʟʦʚʠʤ ʥʘʚʠʯʢʘʤ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʜʘʣʝʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʦʩʚʦʻʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʥʣʘʡʥ 

ʽʥʩʪʨʫʤʝʥʪʽʚ. ʇʝʚʥʠʤ ʯʠʥʦʤ ʩʧʨʠʷʻ ʚʠʨʽʰʝʥʥʶ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʇʦʩʪʘʥʦʚʘ ʂʄʋ 

 ̄800 ʚʽʜ 21 ʩʝʨʧʥʷ 20219 ʨʦʢʫ çɼʝʷʢʽ ʧʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚè [3] ʪʘ ʨʷʜ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʟô̫ ʚʠʣʠʩʴ ʟʛʦʜʦʤ ʜʣʷ ʨʦʟô̫ ʩʥʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʭʘʥʽʟʤʫ 

ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ʧʦʩʪʘʥʦʚʠ, ʟʦʢʨʝʤʘ, ʦʙʦʚô̫ ʟʢʦʚʽʩʪʴ ʱʦʨʽʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʚ, ʾʭ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘ ʧʝʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʩʝʨʝʜ 

ʷʢʠʭ ʢʣʶʯʦʚʝ ʤʽʩʮʝ ʚʽʜʚʦʜʠʪʴʩʷ ʩʘʤʝ ʮʠʬʨʦʚʽʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ɺʦʜʥʦʯʘʩ 

ʜʝʨʞʘʚʥʘ ʩʫʙʚʝʥʮʽʷ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʯʠʪʝʣʽʚ ʚʧʝʨʰʝ ʙʫʣʘ ʚʠʜʽʣʝʥʘ 

ʣʠʰʝ ʫ 2021 ʨʦʮʽ ʽ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʦʻʥʥʠʡ ʩʪʘʥ ʚ ʋʢʨʘʾʥʽ, ʥʘʚʨʷʜ ʙʫʜʝ 

ʧʨʦʬʽʥʘʥʩʦʚʘʥʘ ʫ 2022 ʨʦʮʽ. ʆʪʞʝ, ʩʘʤʝ ʚʽʜ ʧʨʦʜʫʤʘʥʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ, 

ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʻʢʪʽʚ, ʱʦ ʬʽʥʘʥʩʫʶʪʴʩʷ ʟ ʦʙʣʘʩʥʦʛʦ ʙʶʜʞʝʪʫ ʧʝʚʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʫʩʧʽʭ ʧʨʦʚʘʜʞʫʚʘʥʠʭ ʟʤʽʥ. 

ʇʦʟʠʪʠʚʥʠʤ ʧʨʠʢʣʘʜʦʤ ʧʨʦʜʫʤʘʥʦʾ ʪʘ ʩʠʩʪʝʤʥʦʾ ʦʩʚʽʪʥʴʦʾ ʧʦʣʽʪʠʢʠ ʥʘ ʨʽʚʥʽ 

ʦʙʣʘʩʪʽ ʫ ʧʠʪʘʥʥʷʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ 

ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʧʽʚʧʨʘʮʶ ɼʝʧʘʨʪʘʤʝʥʪʫ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ 
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ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ (ʜʘʣʽ ï ɼʆʅ ʃʆɼɸ) ʪʘ ʎʝʥʪʨʫ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè (ʜʘʣʽ ï

 ʎɯʆʊ), ̫ʢʘ ʪʨʠʚʘʻ ʟ 2020 ʨʦʢʫ. 

ʇʘʥʜʝʤʽʷ COVID-19 ʟʤʫʩʠʣʘ ʚʯʠʪʝʣʽʚ ʰʚʠʜʢʦ ʦʩʚʦʶʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʽ 

ʧʣʘʪʬʦʨʤʠ ʪʘ ʦʥʣʘʡʥ ʽʥʩʪʨʫʤʝʥʪʠ. ʅʘ ʟʘʤʦʚʣʝʥʥʷ ɼʆʅ ʃʆɼɸ ʫ ʎɯʆʊ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʦʨʛʘʥʽʟʦʚʘʥʦ ʥʘʚʯʘʥʥʷ ʚʯʠʪʝʣʽʚ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʱʦʜʦ ʙʘʟʦʚʠʭ 

ʥʘʚʠʯʦʢ ʚʽʜʜʘʣʝʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʫ ʩʝʨʧʥʽ-ʛʨʫʜʥʽ 2020 ʨʦʢʫ 

ʥʘʚʯʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʽʜʝʦ [2]. ʅʘʚʯʘʥʥʷ ʧʝʜʘʛʦʛʽʚ ʚʠʷʚʠʣʦ ʢʦʤʧʣʝʢʩ ʪʠʧʦʚʠʭ 

ʜʣʷ ʰʢʽʣ ʦʙʣʘʩʪʽ ʧʨʦʙʣʝʤ ɦ ʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʪʘ 

ʩʧʦʥʫʢʘʣʦ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʻʢʪʽʚ, ʱʦ ʫʚʽʡʰʣʠ ʜʦ 

ʇʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ 2021ï2025 ʨʦʢʠ [4], ʽʥʽʮʽʘʪʦʨʦʤ 

ʪʘ ʨʝʘʣʽʟʘʪʦʨʦʤ ʷʢʠʭ ʩʪʘʚ ʎɯʆʊ. 

ʇʨʦʻʢʪ çʌʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʝʜʘʛʦʛʽʚè ʧʝʨʝʜʙʘʯʘʻ 

ʩʪʚʦʨʝʥʥʷ ʩʝʨʽʾ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʜʣʷ ʚʯʠʪʝʣʽ ʦʙʣʘʩʪʽ 

ʤʝʪʦʶ ʷʢʠʭ ̒  ʧʽʜʛʦʪʫʚʘʪʠ ʚʯʠʪʝʣʽʚ h ʢʽʣ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʚʣʘʩʥʦʾ ʜʠʩʪʘʥʮʽʡʥʦʾ 

ʧʣʘʪʬʦʨʤʠ ʪʘ ʻʜʠʥʦʛʦ ʝ-ʩʝʨʝʜʦʚʠʱʘ, ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʢʦʰʪʦʚʥʠʭ ʦʥʣʘʡʥ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ʂʫʨʩʠ ʨʦʟʨʦʙʣʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʷ 

ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʚʯʠʪʝʣʽʚ ʪʘ ʾʭʥʴʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʯʠʪʝʣʽ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʡ ʜʣʷ ʩʝʙʝ ʪʘ ʰʢʦʣʠ, ʫ ʷʢʽʡ ʚʦʥʠ 

ʧʨʘʮʶʶʪʴ, ʢʫʨʩ. 

 ʇʨʦʻʢʪ çMoodle ï ʮʝ ʧʨʦ100!è ʧʦʢʣʠʢʘʥʠʡ ʩʧʨʠʷʪʠ ʩʪʚʦʨʝʥʥʶ ʫ ʟʘʢʣʘʜʘʭ 

ʦʩʚʽʪʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ ʝ-ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʻʜʠʥʦʾ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʷʢʘ ʙ ʜʦʟʚʦʣʠʣʘ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʦʩʚʽʪʥʽʭ ʧʨʦʮʝʩ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʡʦʛʦ ʦʨʛʘʥʽʟʘʮʽʾ. ʇʨʦʻʢʪ 

ʩʪʘʚʠʪʴ ʩʦʙʽ ʟʘ ʤʝʪʫ ʱʦʨʦʢʫ ʨʦʟʛʦʨʪʘʪʠ ʫ 100 ɿɿʉʆ ʦʙʣʘʩʪʽ ʜʠʩʪʘʥʮʽʡʥʫ 

ʧʣʘʪʬʦʨʤʫ Moodle, ʘ ʪʘʢʦʞ ʥʘʚʯʘʪʠ ʧʝʜʘʛʦʛʽʚ (ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʧʣʘʪʬʦʨʤʠ, 

ʚʯʠʪʝʣʽʚ ʪʘ ʢʝʨʽʚʥʠʢʽʚ ʰʢʦʣʠ) ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʝʶ ʪʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʙʝʟʧʝʯʥʝ ʪʘ 

ʝʬʝʢʪʠʚʥʝ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ. 

ɿʘ 2021 ʨʽʢ ʚ ʨʘʤʢʘʭ ʨʝʘʣʽʟʘʮʽʾ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʻʢʪʽʚ ʫ ʎɯʆʊ ʧʨʦʡʰʣʠ 

ʥʘʚʯʘʥʥʷ ʧʦʥʘʜ 3,5 ʪʠʩ. ʧʝʜʘʛʦʛʽʚ ʃʴʚ̔ʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʨʦʟʛʦʨʥʫʪʦ ʧʣʘʪʬʦʨʤʫ 

Moodle ʫ 104 ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʚʘʞʣʠʚʽʩʪʴ ʧʨʦʻʢʪʫ çMoodle ï ʮʝ 

ʧʨʦ100!è ʧʽʜ ʯʘʩ ʫʢʨʘʾʥʦ-ʨʦʩʽʡʩʴʢʦʾ ʚʽʡʥʠ ʩʢʣʘʜʥʦ ʧʝʨʝʦʮʽʥʠʪʠ, ʩʘʤʝ ʪʦʤʫ 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʢʦʨʦʯʝʥʥʷ ʙʶʜʞʝʪʫ ʦʙʣʘʩʥʠʭ ʧʨʦʛʨʘʤ ʫ 2022 ʨʦʮʽ, ʡʦʛʦ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʙʝʨʝʞʝʥʦ.  

ʋ ʙʝʨʝʟʥʽ 2022 ʨʦʢʫ ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʚ ʫʤʦʚʘʭ 

ʚʽʡʥʠ. ɺʠʢʣʠʢʦʤ ʜʣʷ ʚʩʽʭ ʩʪʘʣʘ ʨʦʟʧʦʨʦʰʝʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʘʜʞʝ ʯʘʩʪʠʥʘ ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʽʚ ʚʠʾʭʘʣʠ ʟʘ ʢʦʨʜʦʥ, ʯʘʩʪʠʥʘ ʟʘʣʠʰʠʣʘʩʴ ʚ ʋʢʨʘʾʥʽ, 

ʘʣʝ ʚʠʾʭʘʣʠ ʫ ʙʝʟʧʝʯʥʽ ʤʽʩʮʷ ʪʦʱʦ. ɺʣʘʩʥʝ, ʜʷʢʫʶʯʠ ʪʨʠʚʘʣʽʡ ʪʘ ʧʣʽʜʥʽʡ ʩʧʽʚʧʨʘʮʽ, 

ʮʝʡ ʚʠʢʣʠʢ ʥʝ ʩʪʘʚ ʬʘʪʘʣʴʥʠʤ ʜʣʷ ʃʴʚʽʚʱʠʥʠ ̔  ʟô̫ ʚʠʣʘʩʴ ʩʧʽʣʴʥʘ ʚʦʣʦʥʪʝʨʩʴʢʘ 

ʽʥʽʮʽʘʪʠʚʘ ʎʝʥʪʨʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ɼʆʅ ʃʆɼɸ ʱʦʜʦ 

ʩʪʚʦʨʝʥʥʷ çʋʢʨʘʾʥʩʴʢʦʾ ʜʠʩʪʘʥʮʽʡʥʦʾ ʰʢʦʣʠè. ɺʦʥʘ ʙʫʣʘ ʟʘʜʫʤʘʥʘ ʜʣʷ ʫʯʥʽʚ 5ï

11 ʢʣʘʩʽʚ ʃʴʚʽʚʱʠʥʠ, ʷʢʽ ʦʧʠʥʠʣʠʩʴ ʜʘʣʝʢʦ ʚʽʜ ʩʚʦʻʾ ʰʢʦʣʠ, ʘʣʝ ʜʫʞʝ ʰʚʠʜʢʦ ʮʷ 

ʰʢʦʣʘ ʦʙô̒ ʜʥʘʣʘ ʫʯʥʽʚ ʟ ʨʽʟʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʩʴ ʫ ʟʦʥʽ ʙʦʡʦʚʠʭ 



ʉɽʂʎɯʗ: ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ: ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠʢʠ, ʨʠʟʠʢʠ, ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʜʽʡ, ʚ ʪʠʤʯʘʩʦʚʽʡ ʦʢʫʧʘʮʽʾ, ʟʘ ʢʦʨʜʦʥʦʤ. 76 % ʚʯʠʪʝʣʽʚ ʰʢʦʣʠ ï ʮʝ ʚʯʠʪʝʣʽ 

ʃʴʚʽʚʱʠʥʠ, ʷʢʽ ʧʨʦʡʰʣʠ ʥʘʚʯʘʥʥʷ ʟʘ ʧʨʦʻʢʪʦʤ çMoodle ï ʮʝ ʧʨʦ100!è. 

ʅʘʚʯʘʥʥʷ ʚ ʋʢʨʘʾʥʩʴʢʽʡ ʜʠʩʪʘʥʮʽʡʥʽʡ ʰʢʦʣʽ ʦʨʛʘʥʽʟʦʚʘʥʦ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʫʯʝʥʴ ʤʘʚ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʪʠʩʴ ʫ ʟʨʫʯʥʠʡ ʜʣʷ ʥʴʦʛʦ ʯʘʩ ʟ ʙʫʜʴ-ʷʢʦʛʦ ˇʘʜʞʝʪʘ. 

ʇʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʝʥʦ ʧʦʚʥʦʮʽʥʥʠʡ ʦʩʚʽʪʥʽʭ ʧʨʦʮʝʩ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʚʧʨʘʚʘʤʠ ʪʘ ʟʘʚʜʘʥʥʷʤʠ, 

ʢʦʥʪʨʦʣʝʤ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʮʽʥʢʘʤʠ ʪʘ ʘʢʪʠʚʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʽʚ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʽ ʫʯʥʽ, ʽ ʾʭʥʽ ʙʘʪʴʢʠ.  

ʉʪʘʥʦʤ ʥʘ 7 ʢʚʽʪʥʷ 2022 ʨʦʢʫ ʜʦ ʰʢʦʣʠ ʟʘʧʠʩʘʣʠʩʴ ʤʘʡʞʝ 3 ʪʠʩ. ʫʯʥʽʚ ʟ 

ʨʽʟʥʠʭ ʢʫʪʦʯʢʽʚ ʋʢʨʘʾʥʠ (ʨʠʩ. 1, ʨʠʩ. 2) ʽ ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ. 

 
ʈʠʩ. 1. ʆʙʣʘʩʪʴ ʋʢʨʘʾʥʠ, ʫ ʷʢʽʡ ʥʘʚʯʘʣʠʩʴ ʫʯʥʽ ʋʢʨʘʾʥʩʴʢʦʾ ʜʠʩʪʘʥʮʽʡʥʦʾ ʰʢʦʣʠ ʜʦ ʧʦʯʘʪʢʫ 

ʫʢʨʘʾʥʦ-ʨʦʩʽʡʩʴʢʦʾ ʚʽʡʥʠ 2022 ʨʦʢʫ, % 

 

ʈʠʩ. 2. ʄʽʩʮʝʚʽʩʪʴ, ʜʝ ʧʝʨʝʙʫʚʘʶʪʴ ʫʯʥʽ ʋʢʨʘʾʥʩʴʢʦʾ ʜʠʩʪʘʥʮʽʡʥʦʾ ʰʢʦʣʠ ʫ ʙʝʨʝʟʥʽ-ʢʚʽʪʥʽ 

2022 ʨʦʢʫ, % 

ɺʘʨʪʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʮʝ ʮʽʣʢʦʤ ʚʦʣʦʥʪʝʨʩʴʢʘ ʽʥʽʮʽʘʪʠʚʘ ï ʚʯʠʪʝʣʽ, 

ʜʦʧʦʤʽʞʥʽ ʩʣʫʞʙʠ ʧʨʘʮʶʶʪʴ ʙʝʟʢʦʰʪʦʚʥʦ ʫ ʚʽʣʴʥʠʡ ʚʽʜ ʦʩʥʦʚʥʦʾ ʨʦʙʦʪʠ ʯʘʩ. 

ʆʪʞʝ, ʟʣʘʛʦʜʞʝʥʘ ʪʘ ʧʨʦʜʫʤʘʥʘ ʨʝʛʽʦʥʘʣʴʥʘ ʦʩʚʽʪʥʷ ʧʦʣʽʪʠʢʘ ʱʦʜʦ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʯʠʪʝʣʽʚ ʫ ʩʬʝʨʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʜʘʻ ʥʝ ʣʠʰʝ ʩʪʽʡʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʘ ʡ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ 

ʚʠʢʣʠʢʠ ʪʘ ʩʧʨʠʷʪʠ ʟʘʙʝʟʧʝʯʝʥʥʶ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʟʘʢʣʘʜʘʭ 

ʦʩʚʽʪʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʦʩʚʽʪʫè // ɺʝʨʭʦʚʥʘ ʨʘʜʘ ʋʢʨʘʾʥʠ. 

URL: https://zakon.rada.gov.ua/laws/show/463-20 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 11.04.2022). 

2. ʅʦʩʢʦʚʘ ʄ. ɺ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʧʝʜʘʛʦʛʽʚ ʃʴʚʽʚʱʠʥʠ ʦʩʥʦʚʘʤ ʜʠʩʪʘʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʩʝʨʧʥʽ-ʛʨʫʜʥʽ 2020 ʨʦʢʫ // YouTube ʢʘʥʘʣ ʅʦʩʢʦʚʦʾ ʄ. URL: https://youtu.be/lBTlpuzfiJw (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

11.04.2022). 
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3. ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ  ̄800 ʚʽʜ 21.08.2019 ʨ. çɼʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚè // ɺʝʨʭʦʚʥʘ ʨʘʜʘ ʋʢʨʘʾʥʠ. 

URL: https://zakon.rada.gov.ua/laws/show/800-2019- %D0 %BF (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 11.04.2022). 

4. ʇʨʦʛʨʘʤʘ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ 2021ï2025 ʨʦʢʠ. 

URL: https://osvita.loda.gov.ua/files/blog/308/Programa %20rozvytku %20osvsty.pdf. (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

11.04.2022). 

ɺʀʂʆʈʀʉʊɸʅʅʗ BYOD-ʊɽʍʅʆʃʆɻɯɰ ʋ ʈʆɹʆʊɯ ɿ ʆʅʃɸʁʅʆɺʀʄʀ 

ʉʃʆɺʅʀʂɸʄʀ ɺ ʇʆʏɸʊʂʆɺɯʁ ʐʂʆʃɯ 

ʆʜʠʥʮʦʚʘ ɻʘʣʠʥʘ ʉʪʝʧʘʥʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʬʽʣʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʣʦʣʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʦʯʘʪʢʦʚʦʾ ʪʘ ʜʦʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

odyntsova@ukr.net 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ ʫ 

ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʽ ʩʧʨʠʷʶʪʴ ʰʚʠʜʢʽʡ ʘʜʘʧʪʘʮʽʾ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʩʦʮʽʘʣʴʥʠʭ ʟʤʽʥ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ BYOD-

ʪʝʭʥʦʣʦʛʽʷ (Bring Your Own Device ï çʧʨʠʥʝʩʠ ʩʚʽʡ ʚʣʘʩʥʠʡ ʧʨʠʩʪʨʽʡè), ʩʫʪʴ ʷʢʦʾ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʨʦʣʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʫʯʥʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʦʾ 

ʚʣʘʩʥʽ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ. ʉʫʯʘʩʥʽ ʜʝʚʘʡʩʠ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʪʦʤʫ ʥʠʤʠ ʟ 

ʫʩʧʽʭʦʤ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʣʷ ʧʦʰʫʢʫ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʾʾ ʟʙʝʨʽʛʘʥʥʷ, 

ʦʙʤʽʥʫ, ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ, ʧʝʨʝʛʣʷʜʫ ʪʦʱʦ. ʄʠ ʧʦʛʦʜʞʫʻʤʦʩʷ ʟ ʜʫʤʢʦʶ ʖ. 

ɹʣʫʜʦʚʦʾ, ʷʢʘ ʚʚʘʞʘʻ, ʱʦ çʜʣʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ 

ʛʘʩʣʦ: çʉʫʯʘʩʥʠʡ ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ï ʤʦʙʽʣʴʥʠʡ ʟʜʦʙʫʚʘʯ 

ʦʩʚʽʪʠ!è [1, ʩ. 92]. 

ʄʦʙʽʣʴʥʝ ʥʘʚʯʘʥʥʷ (ʄ-learning) ʫ ʩʫʯʘʩʥʦʤʫ ʥʘʫʢʦʚʦʤʫ 

ʜʠʩʢʫʨʩʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʽʟʥʦʚʠʜ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ(E-

learning) ʽ ʻ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. ʇʦʧʨʠ 

ʩʫʧʝʨʝʯʣʠʚʽ ʜʫʤʢʠ ʧʨʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʛʘʜʞʝʪʘʤʠ ʫ ʜʠʪʷʯʦʤʫ ʚʽʮʽ ʤʠ ʚʚʘʞʘʻʤʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ̫ ʢ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ ʮʽʣʢʦʤ ʚʠʧʨʘʚʜʘʥʝ, ʘʜʞʝ ʚʦʥʠ 

ʫʨʽʟʥʦʤʘʥʽʪʥʶʶʪʴ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʽ ʬʦʨʤʫʶʪʴ ʥʘʚʠʯʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ 

ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ. ʊʦʤʫ ʚʘʨʪʦ ʥʝ ʟʘʙʦʨʦʥʷʪʠ ʾʭ, ʘ ʤʦʪʠʚʫʚʘʪʠ ʫʯʥʽʚ ʜʦ 

ʧʨʘʚʠʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʠʤʠ, ʙʦ çʥʘʡʮʽʥʥʽʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ 

ʚ ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʚʠʤʽʨʽ ʻ ʟʜʦʨʦʚʘ ʜʠʪʠʥʘ, ʫʤʦʪʠʚʦʚʘʥʘ ʥʘ ʫʩʧʽʰʥʝ ʥʘʚʯʘʥʥʷ, 

ʜʦʩʣʽʜʥʠʮʴʢʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʞʠʪʪʷ; ʮʝ ʫʯʝʥʴ/ʫʯʝʥʠʮʷ, ʷʢʽ, ʨʦʟʚʠʚʘʶʯʠʩʴ, ʚʤʽʶʪʴ 

ʚʯʠʪʠʩʷ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʽ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶéè [2, ʩ. 10]. ʆʢʨʝʤʽ 

ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ BYOD-ʪʝʭʥʦʣʦʛʽʾ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ɺ. ʄʘʨʢʽʚ, ɯ. ʆʥʠʱʝʥʢʦ, ʉ. ʇʦʤʠʨʯʘ, ɯ. ʇʫʯʢʦʚ, ɸ. ʉʽʚʘʯʫʢ, ʆ. ʐʠʢʠʨʠʥʩʴʢʘ ʪʘ ʽʥ. 

BYOD-ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʫ 

ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ. ɿʦʢʨʝʤʘ, ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʦʚʥʦ-ʣʽʪʝʨʘʪʫʨʥʦʾ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ 

ʯʝʨʝʟ ʥʘʚʯʘʣʴʥʽ ʧʨʝʜʤʝʪʠ çʋʢʨʘʾʥʩʴʢʘ ʤʦʚʘè ʪʘ çʃʽʪʝʨʘʪʫʨʥʝ ʯʠʪʘʥʥʷè ʤʦʣʦʜʰʠʤ 

ʰʢʦʣʷʨʘʤ ʯʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʣʦʚʥʠʢʘʤʠ. ʅʝ ʟʘʚʞʜʠ ʧʨʠ ʧʦʪʨʝʙʽ ʧʽʜ 

ʨʫʢʦʶ ʻ ʪʦʡ ʯʠ ʽʥʰʠʡ ʧʘʧʝʨʦʚʠʡ ʩʣʦʚʥʠʢ. ʊʦʤʫ ʜʦʨʝʯʥʠʤ ʜʣʷ ʨʦʙʦʪʠ ʟ 
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ʚ̔ ʜʧʦʚʽʜʥʠʤ ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʚʝʨʩʽʾ 

çʉʣʦʚʥʠʢʦʚʦʛʦ ʜʠʚʦʩʚʽʪʫ: ʜʣʷ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫè [4], ʨʦʟʤʽʱʝʥʦʛʦ ʥʘ 

ʩʘʡʪʽ ʝʣʝʢʪʨʦʥʥʦʾ ʙʽʙʣʽʦʪʝʢʠ çʋʢʨʘʾʥʽʢʘè ʫ ʨʫʙʨʠʮʽ çʉʣʦʚʥʠʢʠè (http://irbis-

nbuv.gov.ua/ulib/item/ukr0000013310). ɼʦʩʪʫʧ ʜʦ ʥʴʦʛʦ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ QR-ʢʦʜʫ ʪʘ ʚʣʘʩʥʦʛʦ ʩʤʘʨʪʬʦʥʘ (ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʢʦʛʦʩʴ ʽʟ ʫʯʥʽʚ 

ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʦʙʫ ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʚ ʧʘʨʘʭ ʯʠ ʛʨʫʧʘʭ). ʎʝ ʟʽʙʨʘʥʥʷ ʚ 

ʦʜʥʽʡ ʢʥʠʞʮʽ ʚʦʩʴʤʠ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʣʦʚʥʠʢʽʚ ʜʣʷ ʜʽʪʝʡ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ, ʷʢʽ ʧʦʜʘʥʽ ʦʢʨʝʤʠʤʠ ʨʦʟʜʽʣʘʤʠ. ʊʘʢ, ʧʦʷʩʥʝʥʥʷ ʟʥʘʯʝʥʥʷ ʥʘʡʫʞʠʚʘʥʽʰʠʭ ʩʣʽʚ 

ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʫʯʥʽ ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʫ ʪʣʫʤʘʯʥʦʤʫ ʩʣʦʚʥʠʢʫ; 

ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʫ ʚʠʤʦʚʫ ʽ ʥʘʛʦʣʦʰʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʩʣʽʚ ʟʘ ʾʭʥʴʦʶ 

ʬʦʥʝʪʠʯʥʦʶ ʪʨʘʥʩʢʨʠʧʮʽʻʶ ʤʦʞʥʘ ʟʘ ʦʨʬʦʝʧʽʯʥʠʤ ʩʣʦʚʥʠʢʦʤ; ʦʨʬʦʛʨʘʬʽʯʥʠʡ 

ʩʣʦʚʥʠʢ, ʢʨʽʤ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʧʠʩʘʥʥʷ ʩʣʽʚ, ʜʦʧʦʤʦʞʝ ʫʯʥʷʤ ʪʘʢʦʞ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʾʭʥʽʤʠ ʧʘʨʘʣʝʣʴʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʬʦʨʤʘʤʠ; ʧʝʨʚʽʩʥʝ ʟʥʘʯʝʥʥʷ ʩʣʽʚ, ʾʭʥʻ 

ʧʦʭʦʜʞʝʥʥʷ, ʜʞʝʨʝʣʘ ʟʘʧʦʟʠʯʝʥʥʷ ʪʘ ʦʟʥʘʢʠ, ʱʦ ʣʷʛʣʠ ʚ ʦʩʥʦʚʫ ʥʘʟʚʠ ʨʝʯʽ, ʷʚʠʱʘ, 

ʜʽʾ ʽ ʪ. ʽʥ., ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʝʪʠʤʦʣʦʛʽʯʥʦʤʫ ʩʣʦʚʥʠʢʫ; ʫ ʩʣʦʚʥʠʢʫ ʩʠʥʦʥʽʤʽʚ, ʢʨʽʤ 

ʧʝʨʝʣʽʢʫ ʩʠʥʦʥʽʤʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʩʣʽʚ, ʫʯʥʽ ʤʦʞʫʪʴ ʦʜʝʨʞʘʪʠ ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʩʪʦʩʦʚʥʦ ʾʭʥʴʦʛʦ ʩʪʠʣʽʩʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʩʣʦʚʥʠʢ ʘʥʪʦʥʽʤʽʯʥʠʭ ʧʘʨ ʧʦʜʘʻ 

ʧʨʦʪʠʣʝʞʥʽ ʟʘ ʟʥʘʯʝʥʥʷʤ ʩʣʦʚʘ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʤʦʚʠ ʟ ʾʭʥʽʤʠ ʤʦʞʣʠʚʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ; ʬʨʘʟʝʦʣʦʛʽʯʥʠʡ ʩʣʦʚʥʠʢ ʧʨʦʧʦʥʫʻ ʩʠʥʦʥʽʤʽʯʥʽ ʚʘʨʽʘʥʪʠ ʩʪʘʣʠʭ 

ʟʚʦʨʦʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʫʚʠʨʘʟʥʝʥʥʷ ʚʣʘʩʥʦʛʦ ʤʦʚʣʝʥʥʷ; 

ʝʪʥʦʢʫʣʴʪʫʨʦʟʥʘʚʯʠʡ ʩʣʦʚʥʠʢ ʟʥʘʡʦʤʠʪʴ ʫʯʥʽʚ ʽʟ ʥʘʡʟʘʛʘʣʴʥʽʰʠʤʠ ʚʽʜʦʤʦʩʪʷʤʠ ʟ 

ʽʩʪʦʨʽʾ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ, ʡʦʛʦ ʤʘʪʝʨʽʘʣʴʥʦʶ ʡ ʜʫʭʦʚʥʦʶ ʢʫʣʴʪʫʨʦʶ, 

ʪʨʘʜʠʮʽʷʤʠ, ʟʚʠʯʘʷʤʠ, ʧʦʙʫʪʦʤ ʽ ʪʘ ʽʥ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ BYOD-ʪʝʭʥʦʣʦʛʽʾ ʫ ʨʦʙʦʪʽ ʟ ʦʥʣʘʡʥʦʚʠʤʠ ʩʣʦʚʥʠʢʘʤʠ ʥʘ 

ʫʨʦʢʘʭ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʯʠʪʘʥʥʷ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʨʦʙʠʪʴ 

ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ, ʝʢʦʥʦʤʠʪʴ 

ʯʘʩ ʥʘ ʧʦʰʫʢʠ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʷʢ ʥʘ ʫʨʦʮʽ, ʪʘʢ ʽ ʚ 

ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ. ʋʩʝ ʮʝ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʥʝ ʣʠʰʝ ʤʦʚʥʠʭ ʽ ʤʦʚʣʝʥʥʻʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʘ ʡ ʦʜʥʘʢʦʚʦʶ ʤʽʨʦʶ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ. 

ɸʜʞʝ çʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ BYOD ʨʦʙʠʪʴ ʰʢʽʣʴʥʝ ʥʘʚʯʘʥʥʷ ʩʫʯʘʩʥʠʤ, 

ʮʽʢʘʚʠʤ, ʥʘʦʯʥʠʤ, ʟʤʽʩʪʦʚʥʠʤ, ʜʠʥʘʤʽʯʥʠʤ, ʽʥʬʦʨʤʘʪʠʚʥʠʤ, ʤʦʣʦʜʰʽ ʰʢʦʣʷʨʽ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʘʢʪʠʚʥʠʭ ʩʫʙô̒ ʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫè [3, ʩ. 207]. 
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ʧʨʦʭʦʜʠʪʠ ʦʥʣʘʡʥ-ʢʫʨʩ. ɼʦ ʧʝʨʝʣʽʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʜʘʶʪʴʩʷ ʱʝ ʡ ʦʩʦʙʣʠʚʦʩʪʽ 

ʟʜʦʨʦʚô̫  ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʥʥʷ. ʗʢʱʦ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʮʝ ʚʽʜʦʤʘ, ʫ ʢʫʨʩʽ ʟô̫ ʚʣʷʪʴʩʷ 

ʩʫʙʪʠʪʨʠ ʜʣʷ ʪʠʭ, ʭʪʦ ʤʘʻ ʧʨʦʙʣʝʤʠ ʟʽ ʩʣʫʭʦʤ, ʪʘ ʧʨʠʙʝʨʫʪʴʩʷ ʜʨʽʙʥʽ ʝʣʝʤʝʥʪʠ, 

ʱʦʙ ʙʫʣʦ ʟʨʫʯʥʦ ʯʠʪʘʪʠ ʪʠʤ, ʫ ʢʦʛʦ ʧʦʛʘʥʠʡ ʟʽʨ. ʊʘʢʦʞ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʱʝ ʡ 

ʟʘʛʘʣʴʥʽ ʫʤʦʚʠ ʧʨʦʭʦʜʞʝʥʥʷ ʢʫʨʩʫ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʧʦʪʝʥʮʽʡʥʦʾ ʘʫʜʠʪʦʨʽʾ. ɺ 

ʫʤʦʚʘʭ ʚʽʡʥʠ ʮʽ ʬʘʢʪʦʨʠ ʚʢʨʘʡ ʚʘʞʣʠʚʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʘʪʠʢʠ ʥʘʚʯʘʥʥʷ, ʷʢʝ 

ʚʽʨʦʛʽʜʥʽʰʝ ʟʘ ʚʩʝ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʩʘʤʝ ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ. 

ʆʪʞʝ, ʷʢ ʥʘʚʯʘʪʠ ʪʠʭ, ʫ ʢʦʛʦ ʚ ʛʦʣʦʚʽ ʧʦʩʪʽʡʥʽ ʬʣʝʰʙʝʢʠ ʚʽʡʥʠ ʘʙʦ ʧʨʦʩʪʦ 

ʟʘʨʘʟ ʩʪʨʘʰʥʽ ʧʦʜʽʾ ʟʘ ʚʽʢʥʦʤ? ʎʝ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʻ ʟʚʘʞʝʥʦʾ ʚʽʜʧʦʚʽʜʽ ʩʧʽʣʴʥʦʪʠ 

ʜʦʩʚʽʜʯʝʥʠʭ ʧʩʠʭʦʣʦʛʽʚ ʪʘ ʧʝʜʘʛʦʛʽʚ. ʅʝʱʦʜʘʚʥʦ ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ 

ʨʦʟʨʦʙʠʣʦ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʧʨʘʢʪʠʯʥʠʭ 

ʧʩʠʭʦʣʦʛʽʚ, ʩʦʮʽʘʣʴʥʠʭ ʧʝʜʘʛʦʛʽʚ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ çʇʝʨʰʘ ʧʩʠʭʦʣʦʛʽʯʥʘ ʜʦʧʦʤʦʛʘ. 

ɸʣʛʦʨʠʪʤ ʜʽʡè [2], ʱʦ ʤʘʶʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʧʽʜ ʯʘʩ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʣʶʜʴʤʠ, ʷʢʽ 

ʧʝʨʝʞʠʣʠ ʘʙʦ ʧʝʨʝʞʠʚʘʶʪʴ ʧʦʜʽʾ, ʚʠʢʣʠʢʘʥʽ ʚʽʡʥʦʶ. ʆʢʨʽʤ ʮʠʭ ʧʦʨʘʜ, ʜʫʞʝ 

ʧʦʪʨʽʙʥʽ ʤʝʪʦʜʠʯʥʽ ʨʦʟʨʦʙʢʠ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʧʨʠʡʥʷʪʪʷ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦʜʽʙʥʦʶ ʘʫʜʠʪʦʨʽʻʶ. 

ʆʪʞʝ, ʨʦʟʙʝʨʽʤʦʩʷ ʟ ʜʝʷʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʣʶʜʝʡ ʟ ʦʟʥʘʢʘʤʠ ʇʊʉʈ. ʎʷ ʘʙʨʝʚʽʘʪʫʨʘ ʻ ʩʢʦʨʦʯʝʥʥʷʤ ʥʘʟʚʠ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ çʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʩʪʨʝʩʦʚʠʡ ʨʦʟʣʘʜè. ʎʝʡ ʩʪʘʥ 

ʭʘʨʘʢʪʝʨʥʠʡ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʤʝʰʢʘʥʮʽʚ çʛʘʨʷʯʠʭ ʪʦʯʦʢè, ʘʣʝ ʡ ʪʠʭ, ʭʪʦ ʟʥʘʻ ʧʨʦ 

ʚʽʡʥʫ ʟʽ ʩʪʨʽʯʦʢ ʥʦʚʠʥ, ʩʚʽʪʣʠʥ ʟ ʬʨʦʥʪʫ ʪʘ ʟʚʫʢʽʚ ʧʦʚʽʪʨʷʥʦʾ ʪʨʠʚʦʛʠ.  

ʇʘʥʽʯʥʽ ʨʝʘʢʮʽʾ, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽ ʝʤʦʮʽʾ, ʧʽʜʚʠʱʝʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʩʪʨʝʩʦʚʠʭ 

ʩʠʪʫʘʮʽʡ, ʧʦʨʫʰʝʥʥʷ ʧʘʤô̫ ʪʽ, ʧʩʠʭʦʤʦʪʦʨʥʽ ʟʙʫʜʞʝʥʥʷ, ʘʛʨʝʩʽʷ, ʜʨʘʪʣʠʚʽʩʪʴ ʘʙʦ, 

ʥʘʚʧʘʢʠ, ʩʪʫʧʦʨ, ʜʝʧʨʝʩʽʷ, ʚʽʜʯʫʪʪʷ ʞʘʭʫ ʪʘ ʙʝʟʧʦʨʘʜʥʦʩʪʽ ï ʚʩʝ ʮʝ ʥʝʧʦʚʥʠʡ 

ʧʝʨʝʣʽʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʩʠʭʦʝʤʦʮʽʡʥʦʾ ʧʦʚʝʜʽʥʢʠ ʘʫʜʠʪʦʨʽʾ ʟ ʇʊʉʈ [1], ʷʢʘ 

ʧʨʦʭʦʜʠʪʠʤʝ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ. ʇʣʘʥʫʶʯʠ ʟʘʥʷʪʪʷ, ʚʨʘʭʫʻʤʦ ʮʽ ʚʘʞʣʠʚʽ ʧʦʨʘʜʠ: 

1) ʋʥʠʢʘʻʤʦ ʦʩʦʙʠʩʪʠʭ ʟʚʝʨʥʝʥʴ ʜʦ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʥʥʷ, ʢʦʣʠ ʡʜʝʪʴʩʷ ʧʨʦ 

ʪʨʘʚʤʘʪʠʯʥʽ ʧʦʜʽʾ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʜʫ. 

2) ɺʠʢʣʶʯʘʻʤʦ ʧʨʦʧʦʟʠʮʽʶ ʧʦʩʪʘʚʠʪʠ ʩʝʙʝ ʥʘ ʤʽʩʮʝ ʢʦʛʦʩʴ ʘʙʦ ʟʚʝʨʥʫʪʠ 

ʫʚʘʛʫ ʥʘ ʚʣʘʩʥʽ ʝʤʦʮʽʾ, ʘʜʞʝ ʦʜʥʽʻʶ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʶʜʝʡ ʟ ʇʊʉʈ ʻ ʧʦʨʫʰʝʥʥʷ 

ʝʤʦʮʽʡʥʦʾ ʩʬʝʨʠ. 

3) ʇʨʠʙʠʨʘʻʤʦ ʢʘʪʝʛʦʨʠʯʥʽʩʪʴ ʫ ʟʚʦʨʦʪʥʦʤʫ ʟʚô̫ ʟʢʫ. ʋ ʜʝʢʦʛʦ ʥʘʚʽʪʴ ʫ 

ʤʠʨʥʠʡ ʯʘʩ ʧʨʦʮʝʩ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʚʠʢʣʠʢʘʻ ʩʪʨʝʩʦʚʫ ʨʝʘʢʮʽʶ. ʉʴʦʛʦʜʥʽ ʤʠ 



ʉɽʂʎɯʗ: ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ: ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠʢʠ, ʨʠʟʠʢʠ, ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʧʦʚʠʥʥʽ ʧʦʤô̫ ʢʰʠʪʠ ʬʽʜʙʝʢ ʱʦʜʦ ʙʫʜʴ-ʷʢʠʭ ʧʦʤʠʣʦʢ ʪʘ ʥʝʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ. 

ʅʘʧʨʠʢʣʘʜ, ʚʠʢʣʶʯʘʻʤʦ ʩʣʦʚʘ çʧʦʚʠʥʝʥè, çʟʦʙʦʚô̫ ʟʘʥʠʡè, çʚʠ ʧʦʤʠʣʷʻʪʝʩʴè, 

çʘʙʦ ï ʘʙʦè, ç̫ ʢʱʦ, ʪʦ...è. ɹʫʜʴ-ʷʢʘ ʬʦʨʤʘ ʢʨʠʪʠʢʠ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ, 

ʧʝʨʝʣʽʢ ʥʝʜʦʣʽʢʽʚ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʥʥʷ ʥʝʧʨʠʧʫʩʪʠʤʽ. ɹʘʣʴʥʽ ʦʮʽʥʢʠ ʤʘʶʪʴ ʚʽʜʽʡʪʠ 

ʥʘ ʜʨʫʛʠʡ ʧʣʘʥ. 

4) ɼʦʜʘʻʤʦ ʫ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʩʭʚʘʣʝʥʥʷ. ʋʩʽ ʧʠʪʘʥʥʷ ʤʘʶʪʴ ʧʝʨʝʜʙʘʯʘʪʠ 

ʚʠʙʽʨ ʪʘ ʧʦʟʠʪʠʚʥʫ ʤʦʪʠʚʘʮʽʶ ʜʦ ʧʨʦʜʦʚʞʝʥʥʷ ʥʘʚʯʘʥʥʷ. 

5) ɺʨʘʭʦʚʫʻʤʦ ʘʩʦʮʽʘʮʽʾ, ʱʦ ʤʦʞʫʪʴ ʟô̫ ʚʠʪʠʩʷ ʚ ʘʫʜʠʪʦʨʽʾ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ ʣʽʪʝʨ ʘʙʦ ʪʣʘ ʟʦʙʨʘʞʝʥʥʷ ʧʽʜʩʚʽʜʦʤʦ ʤʦʞʝ ʩʪʘʪʠ 

ʟʛʘʜʢʦʶ ʧʨʦ ʢʨʦʚʦʧʨʦʣʠʪʪʷ. ʊʘʢʦʞ ʤʠ ʧʦʚʠʥʥʽ ʨʝʪʝʣʴʥʦ ʦʙʠʨʘʪʠ ʩʚʽʪʣʠʥʠ ʪʘ 

ʤʘʣʶʥʢʠ, ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʥʘʛʘʜʫʚʘʪʠ ʚʦʻʥʥʽ ʧʦʜʽʾ. ɸʫʜʠʪʦʨʽʷ ʤʦʞʝ ʧʨʦʩʪʦ ʥʝ 

ʩʧʨʠʡʥʷʪʠ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ, ʤʘʪʝʨʽʘʣ ʧʨʦʡʜʝ ʧʦʚʟ ʾʭʥʶ ʫʚʘʛʠ ʘʙʦ ʚʟʘʛʘʣʽ ʟʥʠʢʥʝ 

ʙʘʞʘʥʥʷ ʧʨʦʜʦʚʞʫʚʘʪʠ ʥʘʚʯʘʥʥʷ. 

6) ɺʠʢʦʨʠʩʪʦʚʫʻʤʦ ʧʩʠʭʦʣʦʛʽʯʥʫ ʪʝʭʥʽʢʫ çʊʨʠ çʪʘʢè ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʘʢʪʫ: ʩʪʘʚʠʤʦ ʧʦʩʣʽʜʦʚʥʦ ʪʨʠ ʧʨʦʩʪʽ ʟʘʧʠʪʘʥʥʷ, ʥʘ ʷʢʽ ʟ ʚʝʣʠʢʦʶ 

ʡʤʦʚʽʨʥʽʩʪʶ ʣʶʜʠʥʘ ʚʽʜʧʦʚʽʩʪʴ çʪʘʢè.  

7) ʇʦʜʘʻʤʦ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʚ ʙʽʣʴʰ ʧʦʚʽʣʴʥʦʤʫ ʪʝʤʧʽ, ʥʽʞ ʟʘʟʚʠʯʘʡ. 

ʎʝ ʥʘʜʘʩʪʴ ʫʯʘʩʥʠʢʫ ʥʘʚʯʘʥʥʷ ʚʽʜʯʫʪʪʷ ʦʧʦʨʠ, ʚʧʝʚʥʝʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ. 

8) ʇʦʜʘʻʤʦ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʥʝʚʝʣʠʢʠʤʠ ʧʦʨʮʽʷʤʠ, ʘʜʞʝ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ, ʮʽʣʽʩʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʨʝʘʣʴʥʦʩʪʽ ʫ ʘʫʜʠʪʦʨʽʾ ʟ ʇʊʉʈ 

ʧʦʨʫʰʫʻʪʴʩʷ, ʪʦʤʫ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʝ ʦʩʤʠʩʣʝʥʥʷ ʽ ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʢʪʫ. 

9) ʆʙʠʨʘʻʤʦ ʧʘʨʪʥʝʨʩʴʢʠʡ ʚʘʨʽʘʥʪ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ 

ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʥʷʭ ʪʘ ʽʛʨʘʭ, ʷʢʽ ʻ ʥʘʙʘʛʘʪʦ ʝʬʝʢʪʠʚʥʽʰʠʤʠ, ʥʽʞ ʜʝʪʘʣʴʥʽ ʪʝʢʩʪʠ, 

ʽʥʩʪʨʫʢʮʽʾ ʪʘ ʩʭʝʤʘʪʠʯʥʽ ʚʧʨʘʚʠ. 

ʎʝʡ ʩʧʠʩʦʢ ʧʦʨʘʜ ʤʘʻ ʜʦʧʦʚʥʶʚʘʪʠʩʷ ʪʘ ʜʝʪʘʣʽʟʫʚʘʪʠʩʷ. ɻʦʣʦʚʥʝ, ʧʦʪʨʽʙʥʦ 

ʧʘʤô̫ ʪʘʪʠ, ʱʦ ʥʠʥʽʰʥʽ ʫʯʘʩʥʠʢʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ï ʮʝ ʥʝʟʚʠʯʘʡʥʘ ʘʫʜʠʪʦʨʽʷ ʟ 

ʦʩʦʙʣʠʚʠʤ ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ, ʪʦʤʫ ʟʚʠʯʥʽ ʤʝʪʦʜʠʢʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʤʘʶʪʴ ʟʤʽʥʠʪʠʩʷ, ʘʜʞʝ 24 ʣʶʪʦʛʦ ʮʴʦʛʦ ʨʦʢʫ ʟʤʽʥʠʣʦʩʷ ʞʠʪʪʷ ʢʦʞʥʦʛʦ ʫʢʨʘʾʥʮʷ.  

ʅʘʨʘʟʽ ʙʫʜʴ-ʷʢʘ ʬʦʨʤʘ ʪʘ ʪʝʤʘʪʠʢʘ ʥʘʚʯʘʥʥʷ, ʦʢʨʽʤ ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʜʘʯ, ʤʘʻ 

ʥʘʜʠʭʘʪʠ, ʥʘʜʘʚʘʪʠ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʚʣʘʩʥʠʭ ʩʠʣʘʭ, ʚʽʨʫ ʚ ʤʘʡʙʫʪʥʻ, ʨʦʟʫʤʽʥʥʷ, ʱʦ 

ʚʩʝ ʚʠʡʜʝ, ʙʘʞʘʥʥʷ ʦʪʨʠʤʫʚʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ, ʷʢʽ ʟʥʘʜʦʙʣʷʪʴʩʷ ʫ ʧʦʜʘʣʴʰʦʤʫ ʞʠʪʪʽ. 

ʊʦʜʽ ʻ ʥʘʜʽʷ, ʱʦ ʘʫʜʠʪʦʨʽʷ ʥʝ ʪʽʣʴʢʠ ʟʘʭʦʧʠʪʴʩʷ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ, ʘ ɦ ʝ ʡ ʚʽʜʯʫʻ, 

ʷʢ ʧʨʦʷʚʠ ʩʠʥʜʨʦʤʫ ʇʊʉʈ ʩʪʘʶʪʴ ʚʩʝ ʤʝʥʰʠʤʠ ʪʘ ʚʟʘʛʘʣʽ ʧʦʩʪʫʧʦʚʦ ʟʥʠʢʘʶʪʴ. 

ʊʦʜʽ ʪʘʢʝ ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʩʚʦʻʨʽʜʥʠʤʠ ʣʽʢʘʤʠ. ɺ ʮʝʡ ʥʝʧʨʦʩʪʠʡ ʚʦʻʥʥʠʡ ʯʘʩ, ʦʢʨʽʤ 

ʥʘʜʘʥʥʷ ʨʝʘʣʴʥʦʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʤ ̒  ʚʤʽʥʥʷ 

ʧʨʘʚʠʣʴʥʦ ʥʘʚʯʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʫʯʘʩʥʦʾ 

ʫʢʨʘʾʥʩʴʢʦʾ ʘʫʜʠʪʦʨʽʾ. 
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ɿʅɸʅʅʗ-ʆʈɯɭʅʊʆɺɸʅɯ ʉɽʈɺɯʉʀ ʎʀʌʈʆɺʆɻʆ ʅɸɺʏɸʅʅʗ 

ʈʦʤʘʥʠʰʠʥ ʖʣʽʷ ʃʶʙʦʤʠʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʜʦʢʫʤʝʥʪʦʟʥʘʚʩʪʚʘ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ, 

yulromanyshyn@gmail.com 

ʉʴʦʛʦʜʥʽ ʚ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʜʦʧʦʚʥʝʥʥʷ ʡ ʨʦʟʰʠʨʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘʩʦʙʘʤʠ 

ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ɯʂʊ-ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʥʦʚʽʪʥʽʤʠ ʬʦʨʤʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ï

 ʚʽʨʪʫʘʣʴʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʩʧʽʣʴʥʦʪʘʤʠ. ɸʜʞʝ, ʧʝʨʝʚʘʛʠ ʚʽʜ ʧʦʻʜʥʘʥʥʷ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʡ ʦʥʣʘʡʥ ʥʘʚʯʘʥʥʷ ʻ ʦʯʝʚʠʜʥʠʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ɿɺʆ ʩʫʯʘʩʥʠʭ ɯʂʊ-ʟʘʩʦʙʽʚ ʪʘ ʮʠʬʨʦʚʠʭ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ ʩʬʦʨʤʫʚʘʣʠ 

ʦʩʥʦʚʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʘʥʜʝʤʽʯʥʠʭ ʫʤʦʚʘʭ ʽ ʧʨʦʜʦʚʞʫʶʪʴ ʜʠʜʞʠʪʘʣʽʟʘʮʽʶ 

ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ.  

ʂʦʣʠ ʧʝʨʝʜ ʩʪʫʜʝʥʪʘʤʠ ʫ ʪʨʘʜʠʮʽʡʥʽʡ ʘʫʜʠʪʦʨʽʾ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ 

ʨʦʟʚô̫ ʟʘʪʠ ʧʨʦʙʣʝʤʥʫ ʥʘʚʯʘʣʴʥʫ ʩʠʪʫʘʮʽʶ, ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʧʦʩʠʣʘʥʥʷ 

ʥʘ ʟʘʧʠʩʘʥʫ ʦʥʣʘʡʥ ʣʝʢʮʽʶ ʚʠʢʣʘʜʘʯʘ, ʜʝ ʻ ʨʦʟô̫ ʩʥʝʥʥʷ ʪʘ ʪʠʧʦʚʽ ʧʨʠʢʣʘʜʠ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʦʾ ʟʘʜʘʯʽ. ʂʨʽʤ ʪʦʛʦ, ʷʢʱʦ ʩʪʫʜʝʥʪ ʧʨʠʻʜʥʘʚʩʷ ʜʦ ʟʘʥʷʪʪʷ 

ʯʝʨʝʟ ʚʽʜʜʽʣʝʥʠʡ ʜʦʩʪʫʧ, ʪʦʙʪʦ ʧʨʠʩʫʪʥʽʡ ʥʘ ʪʨʘʜʠʮʽʡʥʦʤʫ ʟʘʥʷʪʪʽ ʦʥʣʘʡʥ, ʚʽʥ ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʘʚʠʪʠ ʧʠʪʘʥʥʷ ʚʠʢʣʘʜʘʯʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʢʦʤʫʥʽʢʘʮʽʡʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʯʠʪʘʪʠ ʧʠʪʘʥʥʷ, ʷʢʽ ʧʦʩʪʘʚʣʝʥʽ ʜʦ ʦʥʣʘʡʥ ʣʝʢʮʽʾ 

ʚʠʢʣʘʜʘʯʘ ʥʘ ʬʦʨʫʤʽ ʽ ʦʟʚʫʯʫʚʘʪʠ ʾʭ ʚʠʢʣʘʜʘʯʝʚ ̔ʫ ʪʨʘʜʠʮʽʡʥʽʡ ʘʫʜʠʪʦʨʽʾ. ɺʠʢʣʘʜʘʯ 

ʚʽʜʧʦʚʽʜʘʻ ʥʘ ʟʘʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʝʙʢʘʤʝʨʫ, ʪʘʢʠʤ ʯʠʥʦʤ ʚʽʜʜʘʣʝʥʠʡ 

ʩʪʫʜʝʥʪ ʦʪʨʠʤʫʻ ʚʽʜʧʦʚʽʜʴ ʪʘ ʨʦʟô̫ ʩʥʝʥʥʷ ʥʝʟʨʦʟʫʤʽʣʠʭ ʧʠʪʘʥʴ. ʋ ʩʚʦʶ ʯʝʨʛʫ, 

ʚʠʢʣʘʜʘʯ ʧʨʘʮʶʻ ʷʢ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʘʫʜʠʪʦʨʽʻʶ ʩʪʫʜʝʥʪʽʚ, ʪʘʢ ʽ ʟ ʦʥʣʘʡʥ 

ʩʪʫʜʝʥʪʘʤʠ, ʘ ʩʪʫʜʝʥʪ ʦʪʨʠʤʫʻ ʧʨʦʬʝʩʽʡʥʫ ʚʽʜʧʦʚʽʜʴ ʚʽʜ ʥʦʩʽʷ ʟʥʘʥʴ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʩʽ ʝʣʝʤʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʘʮʶʶʪʴ ʨʘʟʦʤ ʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʽ ʷʢ ʚ ʫʤʦʚʘʭ ʪʨʘʜʠʮʽʡʥʦʾ ʘʫʜʠʪʦʨʽʾ, ʪʘʢ ʡ ʫ ʨʝʞʠʤʽ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ 

ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʙʽʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʭʤʘʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ, ʷʢʽ 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʨʠʩʪʨʦʷʭ ʧʽʜʚʠʱʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʙʝʟʧʝʢʘ ʪʘ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ, ʘʜʞʝ ʚʩʽ ʜʘʥʽ, ʥʘʚʯʘʣʴʥʽ ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʧʦʚô̫ ʟʘʥʽ ʟ 

ʥʠʤʠ ʥʘʚʯʘʣʴʥʽ ʩʝʨʚʽʩʠ ʨʦʟʤʽʱʝʥʽ ʪʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʦʜʥʽʡ ʥʘʚʯʘʣʴʥʽʡ ʧʣʘʪʬʦʨʤʽ, 

ʘ ʥʝ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʽʥʰʠʭ ʚʝʙʩʘʡʪʽʚ ʪʘ ʩʣʫʞʙ, ʷʢʽ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ 

ʥʝʜʦʩʪʦʚʽʨʥʫ ʽʥʬʦʨʤʘʮʽʶ [2]. ʆʩʥʦʚʥʘ ʤʝʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʦʩʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ɿɺʆ ï ʮʝ ʦʪʨʠʤʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʟʥʘʥʴ 

ʟʘʩʦʙʘʤʠ ʩʫʯʘʩʥʠʭ ʜʠʜʞʠʪʘʣ-ʙʘʟʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʦʣʘʶʪʴ ʧʨʦʩʪʦʨʦʚʽ ʪʘ 

ʯʘʩʦʚʽ ʙʘʨô̒ ʨʠ ʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʫ ʚʯʠʪʠʩʷ ʥʝ ʙʫʜʫʯʠ ʬʽʟʠʯʥʦ ʧʨʠʩʫʪʥʽʤ 

ʥʘ ʪʨʘʜʠʮʽʡʥʦʤʫ ʟʘʥʷʪʪʽ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ɯʂʊ-ʙʘʟʦʚʘʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʢʨʘʱʦʛʦ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ 

ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʾʭ ʟʘʮʽʢʘʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʢʫʨʩʦʤ ʚ ʨʘʤʢʘʭ 

ʪʨʘʜʠʮʽʡʥʦʾ ʪʘ ʦʥʣʘʡʥ ʘʫʜʠʪʦʨʽʾ, ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʝʨʝʚʘʛʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʷʢʠʭ ʬʦʨʤ ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʷʭ. ɸ 

ʩʘʤʝ ï ʙʦʪ-ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ, ʥʘ ʩʴʦʛʦʜʥʽ, ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʦʩʦʙʣʠʚʦ ʚ ʨʽʟʥʦʛʦ 
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ʨʦʜʫ ʤʝʩʝʥʜʞʝʨʘʭ. ɹʦʪ-ʩʠʩʪʝʤʘ ʤʦʞʝ ʧʦʣʝʛʰʠʪʠ ʚʟʘʻʤʦʜʽʶ ʚʠʢʣʘʜʘʯʘ ʟʽ 

ʩʪʫʜʝʥʪʘʤʠ. ʊʘʢ, ʙʦʪ ʤʦʞʝ ʧʨʦʩʢʘʥʫʚʘʪʠ ʯʘʪ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʪʫʜʝʥʪʘʤʠ 

ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʧʠʪʘʥʥʷʤʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʦʧʨʘʮʶʚʘʥʥʷ 

ʪʝʤʘʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʯʠ ʦʙʛʦʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʽʥ. ʏʘʪ-ʙʦʪ 

ʚʠʟʥʘʯʠʪʴ ʦʜʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʷʢ ʧʦʩʝʨʝʜʥʠʢʘ ʤʽʞ ʙʦʪ-ʩʠʩʪʝʤʦʶ ʪʘ ʯʘʪʦʤ ʩʪʫʜʝʥʪʽʚ, 

ʷʢʦʤʫ ʙʫʜʝ ʥʘʜʩʠʣʘʪʠ push-ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢ ʟʘʚʜʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʘʙʦ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʪʠʧʦʚʽ ʧʠʪʘʥʥʷ, ʷʢʽ ʩʪʫʜʝʥʪ ʙʫʜʝ ʚʠʢʣʘʜʘʪʠ ʙʝʟʧʝʩʝʨʝʜʥʴʦ ʚ ʯʘʪ. 

ɺʠʢʣʘʜʘʯ ʤʦʞʝ ʚʠʢʦʨʠʩʪʘʪʠ QnA Maker [3] ʽ ʥʘʚʯʠʪʠ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ ʚʽʜʧʦʚʽʜʷʤʠ ʪʘ ʧʦʥʷʪʪʷʤʠ. QnA Maker ï ʮʝ 

ʭʤʘʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʩʝʨʚʽʩ ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ 

ʩʪʚʦʨʶʚʘʪʠ ʙʝʩʽʜʠ ʪʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ [3]. ʁʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʨʝʣʝʚʘʥʪʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʚ ʙʘʟʽ ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʂʣʽʻʥʪʩʴʢʠʡ ʜʦʜʘʪʦʢ ʜʣʷ QnA Maker ʤʦʞʝ ʙʫʪʠ ʙʫʜʴ-ʷʢʠʡ ʜʽʘʣʦʛʦʚʠʡ ʜʦʜʘʪʦʢ, ʱʦ 

ʚʟʘʻʤʦʜʽʻ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʥʘ ʧʨʠʨʦʜʥʽʡ ʤʦʚʽ, ʚʽʜʧʦʚʽʜʘʶʯʠ ʥʘ ʡʦʛʦ ʧʠʪʘʥʥʷ. 

ʇʨʠʢʣʘʜʘʤʠ  ̒ʢʣʽʻʥʪʩʴʢʽ ʜʦʜʘʪʢʠ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʜʦʜʘʪʢʠ ʜʣʷ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞ, ʯʘʪ-ʙʦʪʠ ʽ ʢʣʘʩʠʯʥʽ ʜʦʜʘʪʢʠ. ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ, 

ʙʽʣʴʰʽʩʪʴ ʧʠʪʘʥʴ ʦʧʨʘʮʴʦʚʫʶʪʴʩʷ ʟ ʚʠʢʣʘʜʘʯʝʤ, ʪʦʤʫ ʘʚʪʦʤʘʪʠʯʥʦ ʬʦʨʤʫʻʪʴʩʷ 

ʙʘʟʘ ʟʥʘʥʴ. ʎʝ ʨʦʙʠʪʴ ʯʘʪ-ʙʦʪ ʨʦʟʫʤʥʽʰʠʤ, ʟʜʘʪʥʠʤ ʩʘʤʦʩʪʽʡʥʦ ʛʝʥʝʨʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʠʧʦʚʽ ʧʠʪʘʥʥʷ ʽ ʩʪʚʦʨʶʶʯʠ, ʪʠʤ ʩʘʤʠʤ, ʜʦʜʘʪʢʦʚʠʡ ʢʘʪʘʣʦʛ 

ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʩʪʫʜʝʥʪʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ ʛʝʥʝʨʦʚʘʥʽ ʟʥʘʥʥʷ, ʩʪʘʶʯʠ ʨʦʟʫʤʥʽʰʠʤʠ ʪʘ 

ʢʦʨʠʩʥʽʰʠʤʠ, ʦʩʦʙʣʠʚʦ ʚʽʜ ʯʘʩ ʧʦʚʪʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ [1]. ʊʝʭʥʦʣʦʛʽʾ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʝ ʟʘʤʽʥʷʶʪʴ ʚʠʢʣʘʜʘʯʘ, ʷʢʠʡ ʢʝʨʫʻ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ. 

ʇʨʦʪʝ, ʚʦʥʠ ʟʚʽʣʴʥʷʶʪʴ ʚʠʢʣʘʜʘʯʘ ʚʽʜ ʨʫʪʠʥʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʯʘʩʪʦ ʧʦʚʪʦʨʶʚʘʥʽ 

ʟʘʛʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʧʠʪʘʥʥʷ ʟ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ, ʜʦʧʦʤʘʛʘʶʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʯʘʩ 

ʜʣʷ ʨʦʙʦʪʠ ʟʽ ʩʪʫʜʝʥʪʘʤʠ, ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʝʭʥʦʣʦʛʽʾ ʦʩʦʙʠʩʪʽʩʥʦ ʟʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʘʜʘʯʫ ʪʘ ʩʪʫʜʝʥʪʘʤ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʙʣʝʤʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʬʝʩʽʡʥʦ-ʢʨʝʘʪʠʚʥ ̔ʧʽʜʭʦʜʠ ʫ ʥʘʚʯʘʥʥʽ. 

ʆʪʞʝ, ʜʦ ʧʝʨʝʚʘʛ ʩʫʯʘʩʥʠʭ ʜʠʜʞʠʪʘʣ-ʙʘʟʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ɿɺʆ ʤʦʞʝʤʦ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ:  

- ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʙʦʪ-ʩʠʩʪʝʤʠ) ʧʝʨʝʪʚʦʨʶʶʪʴ ʧʨʦʩʪʽ ʪʘ 

ʙʝʟʧʝʨʝʨʚʥʽ ʧʠʪʘʥʥʷ ʟ ʪʠʧʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʢʫʨʩʫ ʚ ʘʚʪʦʤʘʪʠʯʥʽ ʚʽʜʧʦʚʽʜʽ 

ʥʘ ʥʠʭ; 

- ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʘ; 

- ʘʥʘʣʽʪʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ (ʙʽʟʥʝʩ-ʘʥʘʣʽʪʠʢʘ) ʧʨʦʧʦʥʫʶʪʴ ʟʥʘʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚ 

ʩʠʩʪʝʤʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ.  
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ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʪʘʢʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʷʢ ʪʨʝʥʽʥʛʠ ʡ ʚʝʙʽʥʘʨʠ. 

ʑʝ ʯʘʩʪʽʰʝ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ. ʊʘʢʘ ʩʪʨʘʪʝʛʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʥʘʷʚʥʽ ʨʝʩʫʨʩʠ 

ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʫ ʧʝʨʽʦʜ ʧʘʥʜʝʤʽʾ ʯʠ, ʷʢ ʟʘʨʘʟ, ī ʚʦʻʥʥʦʛʦ 

ʯʘʩʫ. 

ɿʘʢʣʘʜʠ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʥʝʧʨʦʩʪʠʭ 

ʫʤʦʚʘʭ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʜʦʨʦʙʦʢ ʥʠʟʢʠ ʚʯʝʥʠʭ: ʃ. ɹʽʣʦʫʩʦʚʦʾ, 

ɼ. ʂʽʛʘʥʘ, ʆ. ʂʦʩʦʛʦʚʘ, ʅ. ʄʦʨʟʝ, ɭ. ʉʤʠʨʥʦʚʦʾ-ʊʨʠʙʫʣʴʩʴʢʦʾ ʪʘ ʽʥ. ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ 

ʆ. ʂʘʧʫʩʪʷʥʩʴʢʘ ʟʘʟʥʘʯʘʻ: çʋʩʧʽʭ ʫ ʨʦʟʚʠʪʢʫ ɯʂʊ ʽ ʯʽʪʢʝ ʨʦʟʫʤʽʥʥʷ ʘʢʘʜʝʤʽʯʥʦʶ 

ʛʨʦʤʘʜʩʴʢʽʩʪʶ ʪʦʛʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʜʦʩʷʛʥʝʥʥʽ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʦʩʚʽʪʠ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʦʩʦʙʠʩʪʦʤʫ ʩʧʽʣʢʫʚʘʥʥʽ ʚʠʢʣʘʜʘʯʘ ʟʽ ʩʪʫʜʝʥʪʘʤʠ, ʧʨʠʚʝʣʠ 

ʜʦ ʪʦʛʦ, ʱʦ ʧʨʠʙʣʠʟʥʦ ʟ 2011 ʨʦʢʫ ʧʦʯʘʣʘʩʷ ʘʢʪʠʚʥʘ ʨʦʟʨʦʙʢʘ, ʘ ʧʦʪʽʤ ʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʥʘʚʯʘʥʥʽ ʥʦʚʦʾ ʦʩʚʽʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ī ʚʝʙʽʥʘʨʽʚè [2, ʩ. 1]. ʊʦʙʪʦ, ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʚʝʙʽʥʘʨ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ [3] ʪʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ [4]. ʋ 

ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʪʨʝʥʽʥʛʠ ʪʝʞ ʚʚʘʞʘʶʪʴʩʷ ʚʝʙʽʥʘʨʘʤʠ. ʄʠ ʞ ʪʨʘʢʪʫʚʘʪʠʤʝʤʦ ʽ 

ʧʝʨʰʽ ʽ ʜʨʫʛʽ ʷʢ ʦʢʨʝʤʽ ʬʦʨʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɸʥʛʣʽʡʩʴʢʠʡ ʪʝʨʤʽʥ ʚʝʙʽʥʘʨ (çweb-based seminarè) ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ 

ʷʢ çʩʝʤʽʥʘʨ, ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʙʪʝʭʥʦʣʦʛʽʡè. ɺʝʙʽʥʘʨ ʷʢ ʦʩʦʙʣʠʚʘ 

ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ʟô̫ ʚʠʚʩʷ ʚ ʢʽʥʮʽ 1990-ʭ ʨʨ., ʢʦʣʠ ʚ ʤʝʨʝʞʽ ʥ̔ʪʝʨʥʝʪ ʩʪʘʣʠ ʤʘʩʦʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘʜʽʡʥʽ ʩʠʩʪʝʤʠ ʢʦʥʬʝʨʝʥʮ-ʟʚô̫ ʟʢʫ. ʗʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʝʙʽʥʘʨʫ ʥʝʦʙʭʽʜʥʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʦʨʪʘʣʽ, ʱʦ ʥʘʜʘʻ ʪʘʢʽ 

ʧʦʩʣʫʛʠ, ʽ ʚʚʽʡʪʠ ʫ ʚʽʨʪʫʘʣʴʥʠʡ ʢʣʘʩ. ʇʨʠ ʮʴʦʤʫ ʩʝʨʚʽʩ ʤʦʞʝ ʙʫʪʠ ʙʝʟʢʦʰʪʦʚʥʠʤ ʽ 

ʧʣʘʪʥʠʤ. ʇʨʠʨʦʜʥʦ, ʱʦ ʧʣʘʪʥʠʡ ʩʝʨʚʽʩ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʽ ʤʦʞʣʠʚʦʩʪʽ. 



ʉɽʂʎɯʗ: ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ: ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠʢʠ, ʨʠʟʠʢʠ, ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 

226 

ʊʨʝʥʽʥʛ çʜʘʚʥʽʰʠʡè: ʮʝ ʩʣʦʚʦ ʧʦʭʦʜʠʪʴ ʚʽʜ ʘʥʛʣʽʡʩʴʢʦʛʦ çto trainè, ʱʦ 

ʦʟʥʘʯʘʻ çʥʘʚʯʘʪʠ, ʪʨʝʥʫʚʘʪʠ, ʜʨʝʩʠʨʫʚʘʪʠè. ʇʦʥʷʪʪʷ ʚʠʥʠʢʣʦ ʫ ʍɯʍ ʩʪ. ʚ ʤʝʜʠʮʠʥʽ 

(ʷʢ ʨʽʟʥʦʚʠʜ ʧʩʠʭʦʪʝʨʘʧʽʾ), ʫ ʍʍ ʩʪ. ʥʘʙʫʣʦ ʧʦʰʠʨʝʥʥʷ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʦʩʚʽʪʽ 

(ʷʢ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ) ʪʘ ʧʨʘʢʪʠʯʥʽʡ ʧʩʠʭʦʣʦʛʽʾ (ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ). 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʦʩʚʽʪʥʴʦʾ ʩʬʝʨʠ, ʧʦʥʷʪʪʷ çʪʨʝʥʽʥʛè ʪʨʘʢʪʫʻʪʴʩʷ 

ʷʢ ʬʦʨʤʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʨʦʟʚʠʪʦʢ ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʾ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʦʚʝʜʽʥʢʠ: çʊʨʝʥʽʥʛ ï ʦʩʦʙʣʠʚʠʡ ʨʽʟʥʦʚʠʜ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ 

ʙʝʟʧʦʩʝʨʝʜʥʻ çʧʨʦʞʠʚʘʥʥʷè ̔  ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʠʥʠʢʘʶʯʦʛʦ ʚ ʤʽʞʦʩʦʙʠʩʪʽʩʥʽʡ 

ʚʟʘʻʤʦʜʽʾ ʜʦʩʚʽʜʫ, ʷʢʠʡ ʥʝ ʟʚʦʜʠʪʴʩʷ ʥʽ ʜʦ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ 

ʪʨʘʥʩʣʷʮʽʶ ʟʥʘʥʴ, ʥʽ ʜʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʘʙʦ ʧʩʠʭʦʪʝʨʘʧʽʾè [1, ʩ.11]. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʝʙʽʥʘʨʫ, ʪʨʝʥʽʥʛ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʦʥʣʘʡʥ, ʘʣʝ ʡ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʘʫʜʠʪʦʨʽʾ. 

ʂʦʣʠ ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ, ʧʦʻʜʥʘʥʥʷ çʚʝʙʽʥʘʨ-

ʪʨʝʥʽʥʛè ʯʘʩʪʢʦʚʦ ʢʦʨʝʣʶʻ ʟ çʣʝʢʮʽʷ ï ʧʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷè ʚ ʦʯʥʽʡ ʬʦʨʤʽ. 

ɹʝʟʫʤʦʚʥʦ, ʪʘʢʘ ʘʥʘʣʦʛʽʷ ʥʝ ʻ ʜʦʩʢʦʥʘʣʦʶ. ɸʜʞʝ, ʦʢʨʽʤ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ 

ʪʝʦʨʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʝʙʽʥʘʨ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʝʢʮʽʾ, ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ 

çʧʨʘʢʪʠʯʥʫè ʩʢʣʘʜʦʚʫ (ʚʧʨʘʚʠ, ʽʥʩʘʡʪʠ, ʦʩʦʙʣʠʚʽ ʟʘʩʦʙʠ ʡ ʤʝʪʦʜʠʢʠ), ʽʥʘʢʰʝ 

ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʥʝ ʙʫʜʫʪʴ ʚʤʦʪʠʚʦʚʘʥʽ ʡʦʛʦ ʩʣʫʭʘʪʠ. ɿʘʪʝ ʚʽʥ ʜʦʩʪʫʧʥʠʡ 

ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʥʝʦʙʤʝʞʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʣʫʭʘʯʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʟʘʧʠʩʽ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʪʨʝʥʽʥʛ ʧʝʨʝʜʙʘʯʘʻ ʤʽʥʽʤʫʤ çʪʝʦʨʽʾè ʪʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʧʨʘʚʣʷʥʴ, ʮʝ ʤʦʞʝ 

çʟʘʙʝʟʧʝʯʠʪʠè ʥʝ ʢʦʞʥʘ ʥʘʚʯʘʣʴʥʘ ʪʝʤʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʪʨʝʥʽʥʛʦʚʠʭ ʟʘʥʷʪʴ 

ʥʘʣʘʛʦʜʠʪʠ ʧʦʚʥʫ ʽʥʪʝʨʘʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʚʠʢʣʘʜʘʯ 

ʥʝ ʤʘʻ ʟʤʦʛʠ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʩʣʽʜʢʫʚʘʪʠ, ʥʘ ʷʢʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ʟʥʘʭʦʜʠʪʴʩʷ ʪʦʡ ʯʠ ʽʥʰʠʡ ʫʯʘʩʥʠʢ. ʂʨʽʤ ʪʦʛʦ, ʾʭ ʥʝ ʤʦʞʝ ʙʫʪʠ ʙʘʛʘʪʦ (ʚ 

ʩʝʨʝʜʥʴʦʤʫ 15 ʦʩʽʙ) ï ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʦʢʨʝʤʽ ʘʢʘʜʝʤʽʯʥʽ ʛʨʫʧʠ ʜʦʚʝʜʝʪʴʩʷ ʜʽʣʠʪʠ, 

ʤʽʥʷʶʯʠ ʨʦʟʢʣʘʜ.  

ɼʠʩʪʘʥʮʽʡʥʠʡ ʬʦʨʤʘʪ ʚʝʙʽʥʘʨʽʚ ʽ ʪʨʝʥʽʥʛʽʚ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ: 

1) ʤʽʥʽʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʧʨʦʚʝʜʝʥʥʷ; 

2) ʤʦʞʣʠʚʽʩʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ, ʧʝʨʝʙʫʚʘʶʯʠ ʤʘʡʞʝ ʙʫʜʴ-ʜʝ; 

3) ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʩʣʫʭʘʯʘʤʠ (ʟʘʩʦʙʘʤʠ ʯʘʪʫ 

ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʝʦ ʟʚô̫ ʟʢʫ); 

4) ʜʦʩʪʫʧ ʜʦ ʚʝʙʨʝʩʫʨʩʽʚ ʫ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ; 

5) ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʟʘʥʷʪʪʷ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʚʽʜʝʦ ʬʦʨʤʘʪʽ. 

ɺʦʜʥʦʯʘʩ ʮʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʤʘʶʪʴ ʽ ʩʚʦʾ ʥʝʜʦʣʽʢʠ; 

1) ʤʘʡʞʝ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʝʤʦʮʽʡʥʦʛʦ ʟʚô̫ ʟʢʫ ʫ ʧʨʦʮʝʩʽ ʦʙʛʦʚʦʨʝʥʥʷ; 

2) ʩʢʣʘʜʥʽʩʪʴ ʧʽʜʪʨʠʤʘʥʥʷ ʫʚʘʛʠ; 

3) ʥʝʧʨʦʩʪʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʥʘʰʦʾ ʨʦʙʦʪʠ ʚʝʙʽʥʘʨ ʽ ʪʨʝʥʽʥʛ ʪʨʘʢʪʫʶʪʴʩʷ ̫ ʢ ʤʝʨʝʞʝʚʝ 

ʥʘʚʯʘʣʴʥʝ ʟʘʥʷʪʪʷ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ ʜʠʩʪʘʥʮʽʡʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʨʝʩʫʨʩʽʚ. ʆʜʥʘʢ, ʷʢʱʦ ʚʝʙʽʥʘʨ ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʣʝʢʮʽʾ (ʚ ʦʯʥʦʤʫ ʬʦʨʤʘʪʽ 

ʥʘʚʯʘʥʥʷ) ʽ ʮʽʣʢʦʤ ʤʦʞʝ ʙʫʪʠ ʦʧʨʘʮʴʦʚʘʥʠʡ ʚ ʟʘʧʠʩʽ (ʭʘʡ ʥʝ ʪʘʢ ʝʬʝʢʪʠʚʥʦ), ʪʦ 

ʪʨʝʥʽʥʛ (çʧʨʘʢʪʠʯʥʝè ʧʨʦʜʦʚʞʝʥʥʷ ʚʝʙʽʥʘʨʫ, ʩʚʦʻʨʽʜʥʠʡ ʘʥʘʣʦʛ ʩʝʤʽʥʘʨʩʴʢʠʭ 

ʟʘʥʷʪʴ ʯʠ ʧʨʘʢʪʠʢʫʤʽʚ) ʷʢʨʘʟ ʽ ʧʝʨʝʜʙʘʯʘʻ ʦʙʦʚô̫ ʟʢʦʚʫ ʧʨʠʩʫʪʥʽʩʪʴ ʢʦʞʥʦʛʦ 
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ʩʣʫʭʘʯʘ ʪʘ ʡʦʛʦ ʩʫʤʣʽʥʥʫ ʧʨʘʮʶ. ʎʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ̔ ʥʬʦʨʤʘʮʽʡʥʫ 

ʥʘʩʠʯʝʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʡ ʘʢʪʠʚʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬʝʩʦʨ ʊ.ʄ. ɺʘʩʶʪʽʥʘ,  

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɸʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʚʽʪʽ ʜʝʜʘʣʽ ʰʚʠʜʰʝ ʟʤʽʥʶʻ 

ʦʨʽʻʥʪʘʮʽʾ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʩʧʨʠʷʻ ʨʝʬʦʨʤʫʚʘʥʥʶ ʩʠʩʪʝʤʠ ʦʩʚʽʪ ʨʽʟʥʠʭ 

ʨʽʚʥʽʚ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʧʝʨʝʦʨʽʻʥʪʘʮʽʷ ʤʠʩʣʝʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʚʯʠʪʝʣʷ ʥʘ ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʚʠʤʦʛ ʜʦ ʡʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʛʦʪʦʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʠʬʨʦʚʽ ʨʝʩʫʨʩʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʽʜʝʡ 

ʅʋʐ, ʬʦʨʤʫʚʘʥʥʷ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʩʢʣʘʜʥʠʢʽʚ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ.  

ʇʦʯʘʪʢʦʚʘ ʦʩʚʽʪʘ ð ʮʝ ʧʝʨʰʠʡ ʨʽʚʝʥʴ ʦʩʚʽʪʠ, ʱʦ ʟʘʢʣʘʜʘʻ ʦʩʥʦʚʫ ʟʘʛʘʣʴʥʦʾ 

ʦʩʚʽʪʠ ʰʢʦʣʷʨʽʚ. ʊʦʤʫ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʻ ʥʝ ʣʠʰʝ ʩʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʧʝʚʥʽ ʟʥʘʥʥʷ, ʚʩʝʙʽʯʥʽ ʫʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ, ʘ ʡ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ 

ʜʠʪʠʥʠ. ɸ ʛʦʣʦʚʥʝ ï ʥʘʚʯʠʪʠ ʜʽʪʝʡ ʩʘʤʦʩʪʽʡʥʦ ʽ ʪʚʦʨʯʦ ʤʠʩʣʠʪʠ, ʥʝ ʪʽʣʴʢʠ 

ʩʪʘʥʜʘʨʪʥʠʤ ʜʣʷ ʥʘʩ ʩʧʦʩʦʙʦʤ, ʘ ʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʠʭ ʟʘʙʝʟʧʝʯʝʥʴ. ʆʜʥʠʤ 

ʟ ʷʢʠʭ ʻ MozaBook. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ (ʷʢ ʽ ʽʥʰʽ ʮʠʬʨʦʚʽ ʨʝʩʫʨʩʠ) ʥʘʜʘʥʥʷʤ 

ʧʨʘʢʪʠʯʥʦ ʙʝʟʤʝʞʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʪʘ ʩʧʽʣʴʥʦʾ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʯʠʪʝʣʽʚ ʽ ʫʯʥʽʚ [1]. ɿʘ ʜʦʧʦʤʦʛʦʶ ʡʦʛʦ ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʪʚʦʨʶʻʪʴʩʷ ʩʧʨʠʷʪʣʠʚʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽ ʥʘʩʢʨʽʟʥʠʭ ʥʘʚʠʯʦʢ ʢʦʞʥʦʾ ʜʠʪʠʥʠ. 

MozaBook ð ʮʝ ʝʬʝʢʪʠʚʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʡ ʫ ʢʣʘʩʽ, 

ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʠʬʨʦʚʠʭ ʧʽʜʨʫʯʥʠʢʽʚ, ʘʥʽʤʦʚʘʥʠʭ ʧʨʝʟʝʥʪʘʮʽʡ ʪʘ ʦʥʣʘʡʥ-

ʟʘʚʜʘʥʴ, ʘ ʪʘʢʦʞ ʪʠʩʷʯ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʙʣʦʢʽʚ ʢʦʥʪʝʥʪʫ (3D-ʩʮʝʥʠ, ʥʘʚʯʘʣʴʥʽ 
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ʧʦʩʽʙʥʠʢʠ, ʚʽʜʝʦ, ʚʧʨʘʚʠ), ʷʢʽ ʫʯʠʪʝʣʽ ʪʘ ʫʯʥʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʚʜʦʤʘ. .ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʰʢʘʭ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʠʩʷʯʘʭ ʢʣʘʩʥʠʭ 

ʢʽʤʥʘʪ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ʎʠʬʨʦʚʽ ʢʥʠʛʠ, ʟʦʰʠʪʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʘʨʢʫʰʽ ,ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʽʣʶʩʪʨʘʮʽʾ, ʘʥʽʤʘʮʽʾ ʪʘ ʯʠʩʣʝʥʥʽ ʧʨʝʟʝʥʪʘʮʽʡʥʽ ʝʬʝʢʪʠ, ʷʢʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ, ʨʦʟʰʠʨʶʶʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʚʯʠʪʝʣʷ. ɽʬʝʢʪʥʽ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʨʘʟʦʤ ʽʟ ʚʙʫʜʦʚʘʥʠʤʠ ʽʣʶʩʪʨʘʮʽʷʤʠ, ʝʢʩʧʝʨʠʤʝʥʪʘʤʠ ʪʘ 

ʧʨʦʮʝʜʫʨʘʤʠ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴ ʪʘ ʤʦʪʠʚʫʶʪʴ ʫʯʥʽʚ, ʜʦʧʦʤʘʛʘʶʪʴ ʧʦʣʝʛʰʠʪʠ 

ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ [2]. 

ʑʦʙ ʚʠʩʚʽʪʣʠʪʠ ʩʧʝʢʪʨ ʜʽʡ, ʷʢʽ ʤʦʞʣʠʚʽ ʧʨʠ ʨʦʙʦʪʽ ʟ MozaBook ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ 

ʟʤʽʩʪʫ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʦʩʚʽʪʠ, ʧʨʦʜʝʤʦʥʩʪʨʫʻʤʦ ʡʦʛʦ ʜʠʜʘʢʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘ 

ʧʨʠʢʣʘʜʽ ʪʝʤʠ çʄʠï̒ ʚʨʦʧʝʡʮʽè ʜʣʷ ʫʯʥʽʚ 1-ʛʦ ʢʣʘʩʫ. ʇʝʨʰʝ, ʱʦ ʚʘʨʪʦ ʟʨʦʙʠʪʠ ʧʽʜ 

ʯʘʩ ʾʾ ʦʧʨʘʮʶʚʘʥʥʷ, ʮʝ ʧʦʢʘʟʘʪʠ ɭʚʨʦʧʫ ʥʘ ʢʘʨʪʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ 

çɯʥʪʝʨʘʢʪʠʚʥʽ ʢʘʨʪʠè ʤʠ ʤʦʞʝʤʦ ʟ ʣʝʛʢʽʩʪʶ ʦʭʦʧʠʪʠ ʥʝ ʪʽʣʴʢʠ ʚʩʶ ʪʝʨʠʪʦʨʽʶ 

ʢʦʥʪʠʥʝʥʪʫ, ʘ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʞʥʫ ʢʨʘʾʥʫ ʚ ʥʴʦʤʫ (ʨʠʩ.1) 

ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʘʾʥʠ ʟʘ ʽʥʪʝʨʘʢʪʠʚʥʦʶ ʢʘʨʪʦʶ  MozaBook.       

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʢʨʽʤ ʷʩʢʨʘʚʦʾ ʽ ʜʝʪʘʣʽʟʦʚʘʥʦʾ ʢʘʨʪʠ, ʤʠ ʤʦʞʝʤʦ 

ʦʪʨʠʤʘʪʠ ʩʧʝʢʪʨ ʟʘʚʜʘʥʴ ʥʘ ʚʠʚʯʝʥʥʷ ʩʪʦʣʠʮʴ ʢʨʘʾʥ ɭʚʨʦʧʠ ʪʘ ʧʨʘʧʦʨʽʚ (ʨʠʩ. 2) 

 

 

 

 

 

ʈʠʩ.2 ʇʨʠʢʣʘʜ ʚʠʚʯʝʥʥʷ ʩʪʦʣʠʮʴ ʢʨʘʾʥ ɭʚʨʦʧʠ ʚ MozaBook.  

ɿʘ ʜʦʧʦʤʦʛʦʶ MozaBook ʪʘʢʦʞ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʪʘʢʠʡ ʚʠʜ ʨʦʙʦʪʠ ʷʢ 

çɺʽʨʪʫʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ ɭʚʨʦʧʦʶè. 3D-ʩʮʝʥʠ ʟ ʣʝʛʢʽʩʪʶ ʧʝʨʝʥʦʩʷʪʴ ʚ ʙʫʜʴ-ʷʢʽ 

ʢʫʪʦʯʢʠ ɭʚʨʦʧʠ ʽ ʜʝʪʘʣʴʥʦ ʽʥʬʦʨʤʫʶʪʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʨʦ ʪʝ ʯʠ ʽʥʰʝ ʚʠʟʥʘʯʥʝ 

ʤʽʩʮʝ: ʥʘʧʨʠʢʣʘʜ,  ɽʡʬʝʣʝʚʫ ʚʝʞʫ ʯʠ ʂʦʣʽʟʝʡ (ʨʠʩ.3). 

 

 

 



ʉɽʂʎɯʗ: ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ: ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠʢʠ, ʨʠʟʠʢʠ, ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʈʠʩ.3 ʇʨʠʢʣʘʜ ʧʨʦʚʝʜʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʝʢʩʢʫʨʩʽʡ ʚ MozaBook. 

ʋʯʥʽ ʟ ʣʝʛʢʽʩʪʶ ʤʦʞʫʪʴ ʚʠʚʯʠʪʠ ʚʩʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʩʮʷ, ʘ ʚʯʠʪʝʣʴ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʟ ʪʘʢʦʶ ʞ ʣʝʛʢʽʩʪʶ ʤʦʞʝ ʧʝʨʝʚʽʨʠʪʠ ʥʘʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦ ʟʘʩʚʦʾʣʠ ʫʯʥʽ 

ʤʘʪʝʨʽʘʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʽʚ, ʷʢʽ ʚʞʝ ʻ ʦʜʥʽʻʶ ʟ ʩʢʣʘʜʦʚʠʭ ʮʽʻʾ 3D-ʩʮʝʥʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʤʦʞʥʘ ʦʭʦʧʠʪʠ ʥʝ ʦʜʠʥ ʚʠʜ ʨʦʙʦʪʠ, ʘ ʷʢ ʤʽʥʽʤʫʤ 4, ʱʦ ʜʫʞʝ ʟʘʦʱʘʜʞʫʻ 

ʜʦʨʦʛʦʮʽʥʥʠʡ ʯʘʩ ʥʘ ʫʨʦʮʽ.  

ʗʢʱʦ ʚʯʠʪʝʣʴ ʤʘʻ ʥʘ ʤʝʪʽ ʱʝ ʩʪʚʦʨʠʪʠ ʫʯʥʷʤ ʷʢʽʩʴ ʟʘʚʜʘʥʥʷ, ʮʝ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ çʊʝʩʪʠè, ̫ʢʽ ʜʫʞʝ ʟʨʫʯʥʦ ʽ ʥʘʜʟʚʠʯʘʡʥʦ 

ʰʚʠʜʢʦ ʫʪʚʦʨʶʶʪʴʩʷ. (ʨʠʩ.4). 

 

 

 

 

 

ʈʠʩ 4. ʇʨʠʢʣʘʜʠ ʟʘʚʜʘʥʴ, ʩʪʚʦʨʝʥʠʭ ʚ ʽʥʩʪʨʫʤʝʥʪʽ çʊʝʩʪʠè.   

ʊʘʢʦʞ ʦʙʦʚô̫ ʟʢʦʚʠʤ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʄʠï̒ ʚʨʦʧʝʡʮʽè, ̒ ʟʘʚʜʘʥʥʷ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʫ ʜʽʪʝʡ ʧʦʥʷʪʪʷ çʥʘʮʽʦʥʘʣʴʥʽʩʪʴè ,ʘ ʪʘʢʦʞ ʟʚʠʯʘʾ ʽ ʪʨʘʜʠʮʽʾ ʮʠʭ 

ʥʘʨʦʜʽʚ (ʨʠʩ.5). 

 

 

 

 

 

ʈʠʩ.5 ʇʨʠʢʣʘʜ ʚʠʚʯʝʥʥʷ ʢʫʣʴʪʫʨʠ ʢʨʘʾʥ ɭʚʨʦʧʠ ʚ MozaBook. 

ʊʘʢʦʞ, ʭʦʪʽʣʦʩʴ ʙʠ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʤʦʞʣʠʚʦʩʪʷʭ MozaBook ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʾ ʨʦʙʦʪʠ ʥʘ ʫʨʦʮʽ. ʗʢ ʚʽʜʦʤʦ, ʮʷ ʨʦʙʦʪʘ  ̒ʦʙʦʚô̫ ʟʢʦʚʦʶ, 

ʘʣʝ ʟʘʤʽʩʪʴ ʥʫʜʥʦʛʦ ʽ ʟʚʠʯʥʦʛʦ ʥʘʤ ʧʝʨʝʧʠʩʫʚʘʥʥʷ ʪʝʨʤʽʥʽʚ ʥʘ ʜʦʰʮʽ, MozaBook 

ʧʨʦʧʦʥʫʻ ʮʽʢʘʚʽ ʽ ʷʩʢʨʘʚʽ ʽʛʨʠ, ʷʢʽ ʚʯʠʪʝʣʴ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʣʠʰʝ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʈʠʩ.7 
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ʙʘʞʘʥʥʷ ʽ ʬʘʥʪʘʟʽʾ, ʘ ʚʩʝ ʽʥʰʝ ʚʞʝ ʧʨʠʜʫʤʘʣʠ ʨʦʟʨʦʙʥʠʢʠ ʮʽʻʾ ʧʨʦʛʨʘʤʠ. ʈʽʟʥʦʚʠʜ 

ʽʛʦʨ ʽ ʪʝʩʪʽʚ ʥʝʡʤʦʚʽʨʥʠʡ (ʨʠʩ.6). 

 

 

 

 

 

ʈʠʩ.6 ʇʨʠʢʣʘʜ ʧʨʦʚʝʜʝʥʥʷ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʾ ʨʦʙʦʪʠ ʚ MozaBook  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʦʙʦʪʫ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ MozaBook, ʤʠ ʤʦʞʝʤʦ 

ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʧʨʦʩʪʦʪʫ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʢʣʘʩʠʯʥʠʤʠ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʚʯʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ ʩʝʨʝʜʦʚʠʱʝ 

ʥʘʚʯʘʥʥʷ, ʜʝ ʦʜʥʦʯʘʩʥʦ ʚʠʚʯʘʶʪʴʩʷ ʪʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ 

ʬʦʨʤʫʚʘʪʠ: ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʦʩʦʙʠʩʪʠʭ ʤʦʞʣʠʚʦʩʪʝʡ . 

ʇʨʠ ʮʴʦʤʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʦʨʛʘʥʽʟʦʚʘʥʦ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʫʯʥʽ ʰʫʢʘʶʪʴ 

ʟʚô̫ ʟʢʠ ʤʽʞ ʥʦʚʠʤʠ ʪʘ ʚʞʝ ʥʘʙʫʪʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʧʨʠʡʤʘʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʨʽʰʝʥʥʷ, ʤʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʠʪʠ çʚʽʜʢʨʠʪʪʷè ʪʘ ʬʦʨʤʫʚʘʪʠ ʚʣʘʩʥʽ ʜʫʤʢʠ ʪʘ 

ʜʫʤʢʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1.Mozaik Education. URL:https://www.mozaweb.com/uk/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 25.04.2022) 

2.Mozaik Education. URL:https://www.mozaweb.com/uk/shop.php?cmd=software_details&type 

=mozabook (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 25.04.2022) 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɻɽʁʄɯʌɯʂɸʎɯɰ ɺ ʆʉɺɯʊʅʔʆʄʋ ʇʈʆʎɽʉɯ ʅɸ 

ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ 

ʍʦʭʣʦʚʘ ʃʘʨʠʩʘ ɻʨʠʛʦʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

larysa_khokhlova@ukr.net 

ʍʦʤʘ ʅʘʜʽʷ ɻʨʠʛʦʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʯʥʦʾ ʢʽʙʝʨʥʝʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ, 

ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

nadiiakhoma@gmail.com 

ɿʥʘʯʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ̔ ʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʜʫʞʝ ʚʝʣʠʢʝ, ʦʩʢʽʣʴʢʠ 

çʥʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʻ ʩʢʣʘʜʥʦʶ ʜʽʻʶ, ʽ ʚʠʤʘʛʘʻ ʟʫʩʠʣʴ ʟ ʙʦʢʫ ʫʯʥʽʚ ʪʘ ʯʘʩʪʦ 

ʚʠʢʣʠʢʘʻ ʚ ʥʠʭ ʚʪʦʤʫ ʽ ʥʫʜʴʛʫè, ʘ çʟʘʩʪʦʩʫʚʘʥʥʷ ̔ ʛʨʦʚʠʭ ʪʝʭʥʽʢ ʤʦʞʝ ʟʥʘʯʥʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʚʝʜʽʥʢʫ ʫʯʥʽʚ ʪʘ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʟʘʧʫʩʢ 

ʩʫʙô̒ ʢʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚè [1]. ʉʴʦʛʦʜʥʽ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʻ ʪʝʨʤʽʥ 

çʛʝʡʤʽʬʽʢʘʮʽʷè. ɻʝʡʤʽʬʽʢʘʮʽʷ ʤʘʻ ʚʝʣʠʢʫ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʚʽʜʦʤʠʭ ʥʘʤ ʦʩʚʽʪʥʽʭ 

ʽʛʨʦʚʠʭ ʬʦʨʤ. ɿʦʢʨʝʤʘ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʦʛʦ, ɦ ʦ ʨʝʘʣʴʥʽʩʪʴ ʪʘʢ ʽ ʟʘʣʠʰʘʻʪʴʩʷ 



ʉɽʂʎɯʗ: ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ: ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠʢʠ, ʨʠʟʠʢʠ, ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʨʝʘʣʴʥʽʩʪʶ, ʽ ʮʷ ʨʝʘʣʴʥʽʩʪʴ ʥʝ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʛʨʫ. ʇʨʠ ʚʠʚʯʝʥʥ ̔

ʛʝʡʤʽʬʽʢʦʚʘʥʦʛʦ ʢʫʨʩʫ ʫʯʝʥʴ ʚʠʢʦʥʫʻ ʦʩʚʽʪʥʽ ʪʘ ̔ ʛʨʦʚʽ ʟʘʚʜʘʥʥʷ. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, 

ʱʦ ʦʩʚʽʪʥʽ ʮʽʣʽ ʦʙʦʚô̫ ʟʢʦʚʦ ʟʘʣʠʰʘʪʁɹ ʩ ̫ʥʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ, ʘ ʽʛʨʦʚʽ 

(ʛʝʡʤʽʬʽʢʦʚʘʥʽ) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʪʦʛʦ, ɦ ʦʙ ʚʪʨʠʤʫʚʘʪʠ ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ ʜʦ 

ʚʠʢʦʥʘʥʥʷ ʦʩʚʽʪʥʽʭ ʟʘʚʜʘʥʴ [3]. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʧʣʘʪʬʦʨʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽʾ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ [5]. 

NEARPOD. ʇʨʠ ʟʘʧʫʩʢʫ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧô̫ ʪʴ ʚʘʨʽʘʥʪʽʚ ʨʦʙʦʪʠ:  

¶ ʄʦʷ ʙʽʙʣʽʦʪʝʢʘ ï ʜʦʩʪʫʧ ʽ ʟʘʧʫʩʢ ʫʨʦʢʽʚ, ʧʨʝʟʝʥʪʘʮʽʡ, ʚʽʢʪʦʨʠʥ, ʷʢʽ 

ʩʪʚʦʨʝʥʽ ʥʘ ʚʘʰʦʤʫ ʢʦʤʧôʁ ʪʝʨʽ ʘʙʦ ʟʘʧʦʟʠʯʝʥʽ ʟ ʢʦʣʝʢʮʽʾ çɼʦʜʘʪʢʠè.  

¶ ɼʦʩʣʽʜʞʝʥʥʷ ï ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʡʪʠ ʛʦʪʦʚʽ ʫʨʦʢʠ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ 

ʦʙʣʘʩʪʝʡ.  

¶ ʇʨʠʻʜʥʘʪʠʩʷ ï ʚʠʢʦʨʠʩʪʘʥʥʷ Nearpod ʜʣʷ ʨʦʙʦʪʠ ʫʯʥʽʚ. 

¶ Create ï ʢʦʥʩʪʨʫʢʪʦʨ ʫʨʦʢʽʚ, ʧʨʝʟʝʥʪʘʮʽʡ, ʚʽʢʪʦʨʠʥ. 

¶ Reports ï ʟʚʽʪʠ, ʜʝ ʚʯʠʪʝʣʴ ʤʦʞʝ ʧʦʙʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʫʯʥʽʚ ʧʦ 

ʢʦʞʥʦʤʫ ʫʨʦʢʫ.  

ɼʣʷ ʨʦʙʦʪʠ ʚʯʠʪʝʣʶ ʜʦʩʪʘʪʥʴʦ ʟʘʚʝʩʪʠ ʩʚʽʡ ʘʢʘʫʥʪ. ɹʝʟʫʤʦʚʥʦ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʮʽʢʘʚʠʪʠʤʝ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʨʩʴʢʠʭ ʨʦʟʨʦʙʦʢ. ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʶʪʴ ʪʨʠ 

ʚʘʨʽʘʥʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʫʨʦʢʫ:  

¶ ɺʩʪʘʚʠʪʠ ʩʚʽʡ ʢʦʥʪʝʥʪ ï ʩʚʦʾ ʧʨʝʟʝʥʪʘʮʽʾ, ʜʦʢʫʤʝʥʪʠ Word ʘʙʦ pdf, 

ʚʽʜʝʦʫʨʦʢʠ. 

¶ ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʦʪʦʚʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʥ̔ʪʝʨʥʝʪʽ. 

¶ ɼʦʜʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ï ʩʪʚʦʨʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ. 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʩʚʦʾʭ ʫʨʦʢʽʚ ʢʦʨʠʩʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʛʦʪʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʎʝ ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʪʝʤʘʪʠʯʥʘ ʜʦʙʽʨʢʘ 3D ʦʙô̒ ʢʪʽʚ. ʑʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ, ʪʦ ʚʯʠʪʝʣʴ ʤʦʞʝ ʩʪʚʦʨʠʪʠ: 

¶ ʪʝʩʪ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ; 

¶ ʪʝʩʪ ʟ ʚʠʙʦʨʦʤ ʦʜʥʽʻʾ ʘʙʦ ʢʽʣʴʢʦʭ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ; 

¶ ʪʝʩʪ ʟ ʚʚʝʜʝʥʥʷʤ ʧʠʩʴʤʦʚʠʭ ʘʙʦ ʪʝʢʩʪʦʚʠʭ ʚʽʜʧʦʚʽʜʝʡ ʫʯʥʽʚ;  

¶ ʦʨʛʘʥʽʟʫʚʘʪʠ ʢʦʣʝʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ. 

ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʟʘʥʷʪʴ ʫʯʠʪʝʣʴ ʤʦʞʝ ʚʩʪʘʚʣʷʪʠ ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʚʽʜʝʦ, ʷʢ ʟʽ 

ʩʚʦʛʦ ʢʦʤʧôʁ ʪʝʨʘ, ʪʘʢ ʟ̔ ʭʤʘʨʥʠʭ ʩʭʦʚʠʱ, ʘʙʦ ʚʚʽʚʰʠ ʚ ʧʦʰʫʢʦʚʠʡ ʨʷʜʦʢ ʙʘʞʘʥʝ 

ʩʣʦʚʦ. 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʫʨʦʢʫ ʚʯʠʪʝʣʴ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʦʥʣʘʡʥ 

ʥʘʚʯʘʥʥʷ. 

KAHOOT ï ʦʥʣʘʡʥ-ʩʝʨʚʽʩ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʢʪʦʨʠʥ, ʜʠʜʘʢʪʠʯʥʠʭ ʦʥʣʘʡʥ- 

ʽʛʦʨ ʽ ʪʝʩʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʩʝʨʚʽʩʫ  ̒ʜʦʩʪʘʪʥʴʦ ʟʨʫʯʥʠʤ ʩʧʦʩʦʙʦʤ 

ʦʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʚʽʜ ʫʯʥʽʚ. 

ʉʪʚʦʨʶʚʘʪʠ ʂʘhoot ʜʦʩʠʪʴ ʣʝʛʢʦ ʽ, ʥʘʡʛʦʣʦʚʥʽʰʝ,ʫʯʥʷʤ ʜʫʞʝ ʧʦʜʦʙʘʻʪʴʩʷ. 

Kahoot ʚʽʜʦʙʨʘʞʘʻ ʩʠʩʪʝʤʫ BYOD (ʢʦʣʠ ʩʤʘʨʪʬʦʥʠ ʩʪʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʘ ʥʝ 

ʧʝʨʝʰʢʦʜʦʶ ʥʘ ʟʘʥʷʪʪʽ). ʗʢ ʧʨʘʮʶʻ ʂʘʭʫʪ? 

ɺʠʢʣʘʜʘʯ ʧʦʧʝʨʝʜʥʴʦ ʩʪʚʦʨʶʻ ʦʧʠʪʫʚʘʥʥʷ, ʚʽʢʪʦʨʠʥʫ, ʟʘʚʜʘʥʥʷ ʘʙʦ ʪʝʩʪʠ ʥʘ 

ʩʘʡʪʽ. ʂʦʣʠ ʚʽʥ ʧʨʠʭʦʜʠʪʴ ʚ ʘʫʜʠʪʦʨʽʶ, ʪʦ ʚʽʜʢʨʠʚʘʻ ʩʘʡʪ ʽ ʚʠʙʠʨʘʻ ʪʝ ʟʘʚʜʘʥʥʷ, 



ʉɽʂʎɯʗ: ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ: ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠʢʠ, ʨʠʟʠʢʠ, ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʷʢʝ ʩʪʚʦʨʠʚ ʜʣʷ ʩʚʦʾʭ ʫʯʥʽʚ. ʋʯʥʽ ʚʚʦʜʷʪʴ ʥʘ ʩʚʦʾʭ ʩʤʘʨʪʬʦʥʘʭ ʢʦʜ ʜʦʩʪʫʧʫ ʜʣʷ 

ʛʨʠ ̔ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʤʘʨʪʬʦʥʠ ʘʙʦ ʧʣʘʥʰʝʪʠ ʚ ʢ̫ʦʩʪʽ çʧʫʣʴʪʘè ʜʣʷ ʚʽʜʧʦʚʽʜʝʡ. 

QUIZIZZ ï ʦʥʣʘʡʥ-ʩʝʨʚʽʩ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʢʪʦʨʠʥ, ʜʠʜʘʢʪʠʯʥʠʭ ʽʛʦʨ ʽ 

ʪʝʩʪʽʚ. ʎʝʡ ʦʥʣʘʡʥ-ʩʝʨʚʽʩ ʟʘ ʨʦʙʦʪʦʁ  ʧʦʜʽʙʥʠʡ ʥʘ Kahoot, ʧʨʦʪʝ ʤʘʻ ʙʽʣʴʰʝ 

ʧʝʨʝʚʘʛ[4]. 

ʇʦ-ʧʝʨʰʝ, ʧʨʠ ʟʘʧʫʩʢʫ ʚʽʢʪʦʨʠʥʠ ʚ ʢʣʘʩʽ ʫʯʥʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʟʘʧʠʪʘʥʥʷ, 

ʨʫʭʘʶʯʠʩʴ ʚ ʩʚʦʻʤʫ ʪʝʤʧʽ, ʷʢʠʡ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʚʽʜʧʦʚʽʜʝʡ ʽʥʰʠʭ 

ʫʯʘʩʥʠʢʽʚ. ʇʦ-ʜʨʫʛʝ, ʚʠʢʦʥʘʥʥʷ ʚʽʢʪʦʨʠʥʠ, ʩʪʚʦʨʝʥʦʾ ʚ Quizizz, ʤʦʞʥʘ 

ʟʘʧʣʘʥʫʚʘʪʠ. ɸ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʾ ʾʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʜʦʤʘʰʥʴʦʾ ʨʦʙʦʪʠ. 

ʇʦ-ʪʨʝʪʻ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʙʨʘʪʠ ʧʘʨʘʤʝʪʨ çʯʘʩè, ʽ ʪʦʜʽ ʫʯʝʥʴ ʤʦʞʝ ʧʦʜʫʤʘʪʠ ʥʘʜ 

ʟʘʧʠʪʘʥʥʷʤ, ʥʝ ʧʝʨʝʞʠʚʘʶʯʠ, ʱʦ ʩʧʣʠʚʘʶʪʴ ʩʝʢʫʥʜʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜ ʯʘʩ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ ʧʨʦʯʠʪʘʪʠ ʧʘʨʘʛʨʘʬ ʧʽʜʨʫʯʥʠʢʘ ʘʙʦ ʨʦʟʜʽʣ ʢʥʠʛʠ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʞʥʘ: 

¶ ʧʽʜʪʨʠʤʘʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ; 

¶ ʧʨʦʚʝʩʪʠ ʽʛʨʠ ʪʘ ʚʽʢʪʦʨʠʥʠ; 

¶ ʦʨʛʘʥʽʟʫʚʘʪʠ ʟʤʘʛʘʥʥʷ; 

¶ ʧʨʦʚʝʩʪʠ ʪʝʩʪ; 

¶ ʧʨʦʚʝʩʪʠ ʜʦʤʘʰʥʶ ʨʦʙʦʪʫ; 

¶ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʢʦʞʥʦʛʦ ʫʯʥʷ; 

¶ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʟ ʢʦʞʥʠʤ ʫʯʥʝʤ. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽʾ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʥʘ 

ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ. ɻʝʡʤʽʬʽʢʘʮʽʷ ʜʦʧʦʤʦʛʘʻ ʫ 

ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ï ʫʯʥʽ ʩʪʘʶʪʴ ʘʢʪʠʚʥʽʰʠʤʠ ʪʘ ʙʽʣʴʰ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʫ ʚʠʚʯʝʥʥʽ ʤʘʪʝʤʘʪʠʢʠ [2]. ʇʝʨʝʩʪʘʶʪʴ ʧʝʨʝʞʠʚʘʪʠ ʧʽʜ ʯʘʩ ʫʩʥʦʛʦ 

ʦʧʠʪʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʩʘʤʦʩʪʽʡʥʠʭ ʨʦʙʽʪ. ʋʯʥʽ, ʷʢʽ ʙʫʣʠ ʧʘʩʠʚʥʠʤʠ ʚ ʢʣʘʩʽ, 

ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʨʦʙʦʪʫ, ʘʢʪʠʚʥʽʰʝ ʡʜʫʪʴ ʥʘ ʢʦʥʪʘʢʪ ʽʟ ʫʯʠʪʝʣʝʤ. 

ʋʯʥʽ ʟʤʘʛʘʶʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ ʚ ʽʥʪʝʣʝʢʪʽ ʪʘ ʢʤʽʪʣʠʚʦʩʪʽ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʝʡʤʽʬʽʢʘʮʽʾ ʚʯʠʪʝʣʶ ʣʝʛʰʝ ʧʨʘʮʶʚʘʪʠ ʟ ʜʽʪʴʤʠ, ʱʦ ʚʽʜʩʪʘʶʪʴ (ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ). ɻʝʡʤʽʬʽʢʦʚʘʥ ̔ʟʘʥʷʪʪʷ ʚʯʘʪʴ ʫʯʥʽʚ ʜʠʩʮʠʧʣʽʥʠ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʢʦʣʝʢʪʠʚʽʟʤʫ. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬʝʩʦʨ ʊ. ʄ. ɺʘʩʶʪʽʥʘ,  

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʋ XXI ʩʪʦʣʽʪʪʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʣʠ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʞʠʪʪʷ 

ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʷʢʽʩʥʠʭ ʟʤʽʥ ʚʠʤʘʛʘʻ ʡ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʫʩʽʭ ʨʽʚʥʽʚ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʤʘʻ ʤʽʩʮʝ ʫ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʘʜʞʝ ʥʠʥʽ ʷʢʽʩʥʝ ʥʘʚʯʘʥʥʷ ʧʨʝʜʤʝʪʽʚ ʥʝ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʽ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʥʘʜʘʶʪʴ ʢʦʤʧôʁ ʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʥ̔ʪʝʨʥʝʪ. ɺʦʥʠ ʜʘʶʪʴ ʟʤʦʛʫ ʚʯʠʪʝʣʝʚʽ ʧʦʢʨʘʱʠʪʠ ʧʦʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʟʨʦʙʠʪʠ ʡʦʛʦ 

ʮʽʢʘʚʽʰʠʤ ʪʘ ʧʽʜʚʠʱʠʪʠ ʽʥʪʝʨʝʩ ʜʦ ʥʘʚʯʘʥʥʷ. ʋ ʮʴʦʤʫ ʟʚô̫ ʟʢʫ ʫʚʘʛʫ ʚʯʠʪʝʣʽʚ 

ʧʨʠʚʝʨʪʘʶʪʴ ʪʘʢʘ ʬʦʨʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʷʢ ʝʢʩʢʫʨʩʽʷ (ʨʝʘʣʴʥʘ ʯʠ 

ʚʽʨʪʫʘʣʴʥʘ). 

ɸʥʘʣʽʟ ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʧʦʥʷʪʪʷ çʝʢʩʢʫʨʩʽʷè ʧʦʭʦʜʠʪʴ ʚʽʜ ʣʘʪʠʥʩʴʢʦʛʦ 

çecxursioè ̔  ʦʟʥʘʯʘʻ çʚʠʣʘʟʢʘè. ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ɹ. ɭʤʝʣʴʷʥʦʚʘ, ʝʢʩʢʫʨʩʽʷ ï ʮʝ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʥʘʦʯʥʠʡ ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ ʩʚʽʪʫ, ʷʢʠʡ ʦʪʦʯʫʻ ʣʶʜʠʥʫ, ʧʨʦʮʝʩ, 

ʷʢʠʡ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʨʘʥʽʰʝ ʧʽʜʽʙʨʘʥʠʭ ʦʙô̒ ʢʪʘʭ ʫ ʧʨʠʨʦʜʥʽʭ ʫʤʦʚʘʭ [3]. 

ɺʘʞʣʠʚʽʩʪʴ ʫʤʽʥʥʷ ʚʯʠʪʝʣʷ ʧʨʦʚʦʜʠʪʠ ʝʢʩʢʫʨʩʽʾ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʇʨʦʬʝʩʽʡʥʦʤʫ 

ʩʪʘʥʜʘʨʪʽ ʟʘ ʧʨʦʬʝʩʽʷʤʠ çɺʯʠʪʝʣʴ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʟʘʢʣʘʜʫ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠè, çɺʯʠʪʝʣʴ ʟʘʢʣʘʜʫ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè, çɺʯʠʪʝʣʴ ʟ ʧʦʯʘʪʢʦʚʦʾ 

ʦʩʚʽʪʠ (ʟ ʜʠʧʣʦʤʦʤ ʤʦʣʦʜʰʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ)è [5] ʪʘ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʘʭ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʦʨʛʘʥʽʟʘʮʽʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʧʦʯʘʪʢʦʚʽʡ 

ʰʢʦʣʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽ ̫̔  

ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʝʢʩʢʫʨʩʽʡ ʫ ʧʨʠʨʦʜʽ, ʤʫʟʝʷʭ ʪʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ʊʦʤʫ ʧʝʨʝʜ ʙʘʛʘʪʴʤʘ ʧʝʜʘʛʦʛʘʤʠ ʪʘ ʥʘʫʢʦʚʮʷʤʠ ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʱʦʜʦ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʢʩʢʫʨʩʽʡ, ʟʥʘʭʦʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʾ ʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʫʨʦʢʘʭ, ʥʝ 

ʟʘʣʠʰʘʶʯʠ ʢʣʘʩʥʝ ʧʨʠʤʽʱʝʥʥʷ. 

ɿ ʫʧʨʦʚʘʜʞʝʥʥʷʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʩʠʣʶʻʪʴʩʷ ʫʚʘʛʘ ʜʦ 

ʚʽʨʪʫʘʣʴʥʠʭ ʝʢʩʢʫʨʩʽʡ, ʷʢʫ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʬʦʨʤʫ ʥʘʚʯʘʥʥʷ, ʱʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʝʘʣʴʥʦʾ ʝʢʩʢʫʨʩʽʾ ʚʽʨʪʫʘʣʴʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʨʝʘʣʴʥʦ ʽʩʥʫʶʯʠʭ 

ʦʙô̒ ʢʪʽʚ (ʤʫʟʝʾʚ, ʧʘʨʢʽʚ, ʚʫʣʠʮʴ ʤʽʩʪ ʪʦʱʦ) ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʙʦʨʫ ʥʝʦʙʭʽʜʥʠʭ ʬʘʢʪʽʚ (ɭ. ɸʣʝʢʩʘʥʜʨʦʚʘ, 

ʆ. ʇʦʜʣʽʥʷʻʚʘ) [1; 4]. ɼʦ ʪʦʛʦ ʞ ʙʽʣʴʰʽʩʪʴ ʤʫʟʝʾʚ, ʭʫʜʦʞʥʽʭ ʛʘʣʝʨʝʡ ʪʘ ʚʠʩʪʘʚʢʦʚʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʯʽʪʢʝ ʪʘ ʨʝʘʣʴʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʦʙô̒ ʢʪʽʚ. ʑʦʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘʢʠʭ ʝʢʩʢʫʨʩʽʡ, ʪʦ 
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ʤʦʞʝʤʦ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʮʝ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ ʯʠʤʘʣʠʭ ʟʫʩʠʣʴ. ʅʘ 

ʜʦʧʦʤʦʛʫ ʚʯʠʪʝʣʷʤ ʻ ʜʦʩʪʘʪʥʴʦ ʨʽʟʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʚ ʧʽʜʛʦʪʦʚʮʽ ʪʘ 

ʧʨʦʚʝʜʝʥʥʽ ʚʽʨʪʫʘʣʴʥʦʾ ʝʢʩʢʫʨʩʽʾ: Google Arts and Culture, çɹʝʨʠ ʽ ʨʦʙʠ. ɿʤʽʰʘʥʝ ʪʘ 

ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷè. ɿʦʢʨʝʤʘ, ʚ ʦʩʪʘʥʥʴʦʤʫ ʚʤʽʱʝʥʦ ʮʽʢʘʚʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʾʭ ʦʨʛʘʥʽʟʘʮʽʾ [2]. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʨʪʫʘʣʴʥʠʭ ʝʢʩʢʫʨʩʽʡ ʚʘʞʣʠʚʠʤ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʻ ʧʽʩʣʷʝʢʩʢʫʨʩʽʡʥʦʾ ʨʦʙʦʪʘ ʟʽ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ. ʗʢ ʟʘʟʥʘʯʘʻ 

ʊ. ɺʘʩʶʪʽʥʘ ʚ ʢʦʥʪʝʢʩʪʽ ʝʢʩʢʫʨʩʽʡ ʫ ʤʫʟʝʷʭ, çʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʘ ʪʝʤʘʪʠʢʘ 

ʨʝʘʣʴʥʦʾ ʯʠ ʚʽʨʪʫʘʣʴʥʦʾ ʝʢʩʢʫʨʩʽʾ, ʽʩʥʫʶʪʴ ʟʘʛʘʣʴʥʽ ʤʝʪʦʜʠ ʪʘ ʬʦʨʤʠ ʨʦʙʦʪʠ ʟʽ 

ʰʢʦʣʷʨʘʤʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʯʥʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ, ʜʦ ʥʠʭ 

ʚʽʜʥʦʩʷʪʴ: ʩʪʚʦʨʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʬʦʪʦʘʣʴʙʦʤʽʚ ʽ ʢʦʤʝʥʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤʘʭ ʫʨʦʢʽʚ, ʥʘʚʯʘʣʴʥʽ ʧʨʦʝʢʪʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʙʘʯʝʥʦʛʦ ʚ ʤʫʟʝʾ; 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʤʽʥʥʠʭ ʩʪʝʥʜʽʚ ʫ ʢʘʙʽʥʝʪʘʭ; ʩʪʚʦʨʝʥʥʷ ʫʩʥʠʭ ʤʦʥʦʣʦʛʽʯʥʠʭ 

ʚʠʩʣʦʚʣʝʥʴ (ʨʦʟʧʦʚʽʜʽ, ʦʧʠʩʫ, ʤʽʨʢʫʚʘʥʥʷ, ʝʩʝ) ʩʘʤʦʩʪʽʡʥʦ ʪʘ ʟ ʦʧʦʨʦʶ ʥʘ ʤʫʟʝʡʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʦʟʚʫʯʝʥʥʷ ʾʭ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʫʨʦʢʘʭ; ʨʦʣʴʦʚʽ ʽʛʨʠ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘ 

ʽʥʩʮʝʥʽʟʘʮʽʷ ʧʦʙʘʯʝʥʦʛʦ ʪʘ ʧʨʦʯʠʪʘʥʦʛʦ ʥʘ ʪʝʢʩʪʦʚʠʭ ʥʦʩʽʷʭ; ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ 

ʪʝʢʩʪʽʚ ʟʘ ʟʤʽʩʪʦʤ ʝʢʩʧʦʥʘʪʽʚ; ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʟʘ ʽʜʝʷʤʠ ʪʘ ʩʭʝʤʘʤʠ 

ʝʢʩʧʦʥʘʪʽʚ ʽ ʧʨʝʟʝʥʪʘʮʽʷ ʾʭ ʥʘ ʟʘʥʷʪʪʷʭ; ʨʦʟʨʦʙʢʘ ʪʝʤʘʪʠʯʥʠʭ ʧʣʘʢʘʪʽʚ, ʩʣʦʚʥʠʢʽʚ-

ʜʦʚʽʜʥʠʢʽʚ ʽ ʪ. ʜ.; ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʟ ʽʣʶʩʪʨʫʚʘʥʥʷ ʧʦʙʘʯʝʥʦʛʦ; 

ʩʪʚʦʨʝʥʥʷ ʤʝʜʽʘʧʨʦʜʫʢʪʽʚ ʜʦ ʚʘʞʣʠʚʠʭ ʜʘʪ ʽ ʧʦʜʽʡ (ʫ ʢʨʘʾʥʽ, ʚ ʨʦʜʠʥʽ, ʢʣʘʩʽ) ʥʘ 

ʦʩʥʦʚʽ ʤʫʟʝʡʥʠʭ ʝʢʩʧʦʥʘʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʦʮʽʘʣʴʥʦʾ ʨʝʢʣʘʤʠ ʜʦ ʨʽʯʥʠʮʽ ɼʥʷ 

ʚʦʣʦʥʪʝʨʘ ʪʦʱʦè) [1, ʩ. 239]. 

ʈʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʚʽʨʪʫʘʣʴʥʫ ʝʢʩʢʫʨʩʽʶ ʜʦ ʂʠʾʚʩʴʢʦʛʦ ʟʦʦʧʘʨʢʫ ʟ 

ʫʯʥʷʤʠ 1-ʛʦ ʢʣʘʩʫ. ʇʽʩʣʷ ʤʦʪʠʚʘʮʽʾ, ʧʦʯʠʥʘʻʤʦ ʘʢʪʫʘʣʽʟʘʮʽʶ ʦʧʦʨʥʠʭ ʟʥʘʥʴ, ʜʝ 

ʛʦʪʫʻʤʦ ʚʘʣʽʟʠ, ʧʘʩʧʦʨʪʠ, ʧʝʨʝʛʣʷʜʘʻʤʦ ʪʘ ʩʢʣʘʜʘʻʤʦ ʨʝʯʽ ʧʦʪʨʽʙʥʽ ʜʣʷ ʤʘʥʜʨʽʚʢʠ. 

ɼʘʣʽ ʙʫʜʫʻʤʦ ʤʘʨʰʨʫʪ ʯʝʨʝʟ Google Maps. ɺʯʠʪʝʣʴ ʜʝʤʦʥʩʪʨʫʻ ʫʯʥʷʤ, ʷʢ 

ʜʽʩʪʘʪʠʩʷ ʜʦ ʤʽʩʪʘ ʂʠʻʚʘ, ʩʢʽʣʴʢʠ ʢʦʰʪʫʻ ʢʚʠʪʦʢ. ʈʘʟʦʤ ʚʩʽ ʦʙʠʨʘʶʪʴ ʥʘ ʷʢʦʤʫ 

ʪʨʘʥʩʧʦʨʪʽ ʚʽʜʙʫʜʝʪʴʩʷ ʧʦʜʦʨʦʞ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ï ʧʨʦʛʫʣʷʥʢʘ ʟʦʦʧʘʨʢʦʤ. 

ɼʘʣʽ ʜʽʪʠ ʧʦʨʠʥʘʶʪʴ ʫ ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʨʽʟʥʠʤʠ 

ʪʚʘʨʠʥʘʤʠ ʪʘ ʦʪʨʠʤʫʶʪʴ ʟʘʚʜʘʥʥ̫ . ɭʜʠʥʠʡ ʤʽʥʫʩʦʤ ʻ ʪʝ, ʱʦ ʟʚʽʨʽ ʥʝ ʨʫʭʘʶʪʴʩʷ. 

ʗʢʱʦ ʭʪʦʩʴ ʟʘʭʦʯʝ ʧʦʜʠʚʠʪʠʩʷ ʞʠʚʠʭ ʟʚʽʨʽʚ, ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʭʦʜʠʪʠ ʜʦ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʟʦʦʧʘʨʢʫ (ʮʷ ʧʦʩʣʫʛʘ ʚʞʝ, ʥʘ ʞʘʣʴ, ʧʣʘʪʥʘ). ʋ ʧʽʜʩʫʤʢʘʭ ʫʨʦʢʫ ʫʯʥʽ 

ʜʽʣʷʪʴʩʷ ʚʨʘʞʝʥʥʷʤʠ ʧʨʦ ʪʚʘʨʠʥʫ, ʷʢʘ ʟʜʠʚʫʚʘʣʘ, ʯʠ ʩʧʦʜʦʙʘʣʘʩʷ ʝʢʩʢʫʨʩʽʷ. ɼʽʪʠ 

ʚʧʽʟʥʘʶʪʴ ʦʢʨʝʤʽ ʚʠʜʠ ʪʚʘʨʠʥ, ʚʯʘʪʴʩʷ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʘʚʠʣ ʧʦʚʝʜʽʥʢʠ ʥʘ 

ʝʢʩʢʫʨʩʽʾ, ʪʦʙʪʦ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʨʦʢʫ ʦʪʨʠʤʘʥʽ. 
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ʈʠʩ. 1. ɿʨʘʟʢʠ ʜʠʜʘʢʪʠʯʥʠʭ ʢʘʨʪʦʢ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʚʽʨʪʫʘʣʴʥʦʾ ʝʢʩʢʫʨʩʽʾ ʜʦ 

ʂʠʾʚʩʴʢʦʛʦ ʟʦʦʧʘʨʢʫ 

ɼʣʷ ʧʽʩʣʷʝʢʩʢʫʨʩʽʡʥʦʾ ʨʦʙʦʪʠ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʩʪʚʦʨʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ 

ʤʘʣʶʥʢʽʚ ʽʟ ʪʚʘʨʠʥ, ʷʢʽ ʜʽʪʠ ʧʦʙʘʯʠʣʠ ʥʘ ʝʢʩʢʫʨʩʽʾ, ʽ ʢʦʨʦʪʢʦʾ ʨʦʟʧʦʚʽʜʽ ʧʨʦ ʥʠʭ. 

ʄʘʣʶʥʢʠ ʽ ʨʦʟʧʦʚʽʜʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʦʢʨʝʤʦ ʚʽʜʚʝʜʝʥʦʤʫ ʟʘʥʷʪʪʽ ʘʙʦ 

ʧʽʜ ʯʘʩ ʨʘʥʢʦʚʦʾ ʟʫʩʪʨʽʯʽ [2]. 

ʆʪʞʝ, ʚʽʨʪʫʘʣʴʥʘ ʝʢʩʢʫʨʩʽʷ ï ʮʝ ʽʥʥʦʚʘʮʽʡʥʘ ʬʦʨʤʘ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʱʦ ʩʧʨʷʤʦʚʘʥʘ, ʥʝ ʪʽʣʴʢʠ ʥʘ ʟʜʦʙʫʪʪʷ ʧʨʝʜʤʝʪʥʠʭ ʟʥʘʥʴ, ʘ ʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚ 

ʟʜʦʙʫʚʘʯʽʚ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʧʨʠʡʤʘʥʥʷ, ʘʥʘʣʽʟʫ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ 

ʨʝʬʣʝʢʩʽʾ ʧʦʯʫʪʦʛʦ ʽ ʧʦʙʘʯʝʥʦʛʦ; ʪʚʦʨʯʦʤʫ ʚʽʜʪʚʦʨʝʥʥ ʁʟʤʽʩʪʫ ʝʢʩʧʦʥʘʪʘ ʯʝʨʝʟ 

ʟʘʩʦʙʠ ʣʽʪʝʨʘʪʫʨʠ, ʪʝʭʥʦʣʦʛʽʡ, ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ. ʊʘʢʦʞ ʚʽʨʪʫʘʣʴʥʘ 

ʝʢʩʢʫʨʩʽʷ ʨʝʘʣʽʟʫʻ ʧʨʠʥʮʠʧʠ ʩʫʯʘʩʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʧʨʠʥʮʠʧ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʧʨʠʥʮʠʧ ʩʘʤʦʩʪʽʡʥʦʾ ʪʘ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʯʝʨʝʟ ʩʘʤʦʩʪʽʡʥʫ, ʪʚʦʨʯʫ ʨʦʙʦʪʫ ʜʦ ʟʜʦʙʫʪʪʷ ʥʦʚʦʛʦ ʟʥʘʥʥʷ. ɯ ʚʘʨʪʘ ʪʦʛʦ, ʱʦʙ ʾʾ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʩʚʦʾʡ ʧʨʘʮʽ ʧʝʜʘʛʦʛʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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03.04.2022). 

4. ʇʦʥʷʪʪʷ ʚʽʨʪʫʘʣʴʥʦʾ ʝʢʩʢʫʨʩʽʾ. URL: http://spec.vntu.edu.ua/conf/pdf/conf_402-415.pdf (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 03.04.2022). 

5. ʇʨʦʬʝʩʽʡʥʠʡ ʩʪʘʥʜʘʨʪ ʟʘ ʧʨʦʬʝʩʽʷʤʠ çɺʯʠʪʝʣʴ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʟʘʢʣʘʜʫ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠè, çɺʯʠʪʝʣʴ ʟʘʢʣʘʜʫ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè, çɺʯʠʪʝʣʴ ʟ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ (ʟ ʜʠʧʣʦʤʦʤ 

ʤʦʣʦʜʰʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ)è. URL: https://mon.gov.ua/ua/news/zatverdzheno-profstandart-vchitelya-

pochatkovih-klasiv-vchitelya-zakladu-zagalnoyi-serednoyi-osviti-i-vchitelya-z-pochatkovoyi-osviti (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 13.04.2022). 
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ɽʃɽʂʊʈʆʅʅɸ ʉʆʎɯɸʃʔʅɸ ʄɽʈɽɾɸ RESEARCHGATE ʊɸ 

ACADEMIA.EDU ʗʂ ɯʅʉʊʈʋʄɽʅʊ ʄʆʅɯʊʆʈʀʅɻʋ ʊɸ ʆʎɯʅʖɺɸʅʅʗ 

ʈɽɿʋʃʔʊɸʊʀɺʅʆʉʊɯ ʅɸʋʂʆɺʆ-ʇɽɼɸɻʆɻɯʏʅʆɰ ɼɯʗʃʔʅʆʉʊɯ 

ʗʩʴʢʦʚʘ ʅʘʪʘʣʷ ɺʘʩʠʣʽʚʥʘ 
ʤʦʣʦʜʰʘ ʥʘʫʢʦʚʘ ʩʧʽʚʨʦʙʽʪʥʠʮʷ ʚʽʜʜʽʣʫ ʚʽʜʢʨʠʪʠʭ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, 

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ, 

natawaoleksuk25@gmail.com 

ʅʠʥʽ, ʰʚʠʜʢʝ ʧʨʦʮʚʽʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʣʫʛʫʻ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʟʘʩʪʦʩʫʚʘʥʥʶ ʝʣʝʢʪʨʦʥʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʫ 

ʧʨʘʢʪʠʢʫ. ʅʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʪʘ ʥʘʫʢʦʚʽ ʫʩʪʘʥʦʚʠ ʧʨʘʮʶʶʪʴ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ 

ʤʝʪʦʜʠʢʠ ʽʥʪʝʛʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʤʝʨʝʞ ʫ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. ɺʘʨʪʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʚ ʝʣʝʢʪʨʦʥʥʠʭ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʪʘʢʫ 

ʜʽʷʣʴʥʽʩʪʴ: ʦʙʤʽʥʶʚʘʪʠʩʴ ʜʦʩʚʽʜʦʤ, ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠ ʚʣʘʩʥʽ ʧʫʙʣʽʢʘʮʽʾ ʪʘ 

ʜʦʩʣʽʜʞʫʚʘʪʠ, ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʶʚʘʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ, 

ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʫʥʽʢʘʮʽʾ ʽʟ ʢʦʣʝʛʘʤʠ ʪʘ ʯʠʪʘʯʘʤʠ ʪʦʱʦ. 

ɺ ʪʝʦʨʝʪʠʯʥʝ ʜʞʝʨʝʣʦ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʣʘʜʝʥʦ: 

- ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʟʘʢʦʨʜʦʥʽ ʘʥʘʣʽʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞ ʜʣʷ ʥʘʚʯʘʥʥʷ (ʈ. ɻʫʨʝʚʠʯ, ʉ. ɯʚʘʰʥʴʦʚʘ, ʆ. ʇʽʥʯʫʢ, ʅ. ʉʪʫʯʠʥʩʴʢʘ, 

ʊ. ʉʦʢʦʣʦʚʘ, ʂ. ʏʝʩʪ, ʊ. ʌʣʽʢʽʥʛʝʨ, ʄ. ʏʽʟʦʣʴʤ, ɼ. ɼʞʦʨʜʞ. 

ʂ. ɼʝʣʣʘʩʝʛʘ, ʉ. ɹʷʣʠʡ. ɸ. ɼʞʘʣʘʣʽ, ɼʞ. ʈʘʷʥ, ʊ. ʂʘʡʥʜ, ʂ. ʐʨʝʪʽʝʥ (C. Chest, T. 

Flickinger, M. Chisolm, D. George, C. Dellasega, S. Bialy, A. Jalali, G. Ryan, T. Kind, 

K. Chretien); 

- ʪʝʦʨʽʾ ʝʣʝʢʪʨʦʥʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

(ɸ. ɹʝʡʚʣʘʩ, ʉ. ɹʝʨʢʦʚʽʮ, ʇ. ʄʘʨʩʜʝʘ, ɼʞ. ʄʦʨʝʥʦ, ɹ. ʋʝʣʣʤʘʥ, ʃ. ʌʨʽʤʘʥ ʪʘ ʽʥ.); 

- ʝʢʩʧʝʨʠʤʝʥʪʠ, ʷʢʽ ʧʨʠʩʚʷʯʝʥʽ ʟʘʚʜʘʥʥʷʤ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ 

(ɺ. ɹʠʢʦʚ, ʈ. ɻʫʨʝʚʠʯ, ʄ. ɾʘʣʜʘʢ, ɸ. ɻʫʨʞʽʡ ʪʘ ʽʥ.); 

- ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 
ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʨʦʙʽʪ (ɺ. ɹʠʢʦʚ, 

ʉ. ɻʦʥʯʘʨʝʥʢʦ, ʉ. ɯʚʘʥʦʚʘ, ɺ. ʃʫʛʦʚʠʡ, ʃ. ʃʫʧʘʨʝʥʢʦ, ɯ. ʈʝʛʝʡʣʦ, ʆ. ʉʧʽʨʽʥ, 

ʉ. ʉʠʩʦʻʚʦʾ, ɸ. ʗʮʠʰʠʥ ʪʘ ʽʥ.). 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ, ʚʘʨʪʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʆʣʴʛʠ 

ʇʽʥʯʫʢ [3] ʦʧʠʩʘʥʦ ʥʘʷʚʥʫ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʧʝʨʽʦʜ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʨʽʟʥʦʚʠʜʽʚ 

ʥʘʷʚʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʟʦʢʨʝʤʘ ʚʠʜʽʣʷʶʪʴ: çʧʨʦʬʝʩʽʡʥʽè ʘʙʦ 

çʤʝʨʝʞʘ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʥʪʘʢʪʽʚè (LinkedIn, e-LearningPRO), çʪʨʘʜʠʮʽʡʥʽè ʘʙʦ 

çʫʥʽʚʝʨʩʘʣʴʥʽè (Facebook, MySpace), çʜʣʷ ʘʚʪʦʨʩʴʢʠʭ ʟʘʧʠʩʽʚè (Twitter), 

çʘʢʘʜʝʤʽʯʥʽè ʘʙʦ çʜʦʩʣʽʜʥʠʮʴʢʽè (Academia.edu, ConnoteaCollaborativeResearch, 

ResearchGuide, ʋʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʮʽ ʫ ʩʚʽʪʽ) ʪʘ çʦʩʚʽʪʥʽè (TheStudentRoom, 

TheMathForum, ePALSSchoolBlog, Yammer). ɹʫʜʴ ʷʢʘ ʝʣʝʢʪʨʦʥʥʘ ʩʦʮʽʘʣʴʥʘ 

ʤʝʨʝʞʘ ʤʘʻ ʚʣʘʩʥʠʡ ʚʝʙ̔ʥʪʝʨʬʝʡʩ ʪʘ ʮʽʣʝ ʥʘʧʨʘʚʣʝʥʫ ʨʦʣʴ, ʦʩʦʙʠʩʪʫ ʘʫʜʠʪʦʨʽʶ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʧʨʦʮʝʜʫʨʫ ʪʘ ʤʝʪʦʜ ʨʦʙʦʪʠ. ʉʧʝʮʽʘʣʽʟʦʚʘʥʫ, ʪʝʤʘʪʠʯʥʫ ʘʙʦ 

ʧʨʦʬʽʣʴʥʫ ʝʣʝʢʪʨʦʥʥʫ ʩʦʮʽʘʣʴʥʫ ʤʝʨʝʞʫ ʜʦʮʽʣʴʥʦ ʨʝʧʨʝʟʝʥʪʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ 

ʮʽʣʽʩʥʦʩʪʽ ʤʥʦʞʠʥ: ʣʶʜʝʡ-ʫʯʘʩʥʠʢʽʚ, ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʝʨʝʞʽ ʪʘ ʽʥ. ʈʽʟʥʦʤʘʥʽʪʥʽ 



ʉɽʂʎɯʗ: ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ: ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠʢʠ, ʨʠʟʠʢʠ, ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʦʚʠʱʘ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ 

çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 28 ʢʚʽʪʥʷ 2022, ˉ 9 
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ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʧʦ̒ʜʥʫʶʪʴ ʫʩʽʭ ʩʫʙô̒ ʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʥʘʧʨʘʚʣʝʥʽ ʥʘ 

ʩʧʽʚʜʽʷʥʥʷ ʟ ʤʝʪʦʶ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʘʢʘʜʝʤʽʯʥʠʭ ʧʨʦʝʢʪʽʚ, ʧʨʦʚʝʜʝʥʥʷ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʙʦ ʚʟʘʻʤʦʜʽʾ ʟ ʚʠʢʣʘʜʘʯʘʤʠ/ʫʯʠʪʝʣʷʤʠ [6]. 

ʇʨʦʪʝ, ʤʘʣʦʜʦʩʣʽʜʞʝʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ Researchgate ʪʘ Academia.edu ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɽʣʝʢʪʨʦʥʥʘ ʩʦʮʽʘʣʴʥʘ ʤʝʨʝʞʘ Researchgate ʪʘ Academia.edu ï ʦʜʠʥ ʽʟ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɸʜʞʝ, ʙʝʟʢʦʰʪʦʚʥʽʩʪʴ ʩʝʨʚʽʩʫ, ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʚʠʚʯʝʥʥʷ 

ʧʫʙʣʽʢʘʮʽʡ, ʚʩʝ ʮʝ ʩʧʨʠʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʣʝʢʪʨʦʥʥʽ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ Researchgate ʪʘ Academia.edu 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ: ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʚʥʠʭ ʯʘʩʪʠʥ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ; ʧʦʰʠʨʝʥʥʷ 

ʧʽʜʩʫʤʢʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ; ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʥʘʫʢʦʚʽ ʤʘʩʦʚʽ ʟʘʭʦʜʠ; ʜʣʷ 

ʩʧʨʠʷʥʥʷ ʥʘʫʢʦʚʦʛʦ ʟʚô̫ ʟʢʫ; ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʘʩʧʽʨʘʥʪʽʚ, ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʝʣʝʢʪʨʦʥʥʽ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ResearchGate ʪʘ 

Academia.edu, ʚʘʨʪʦ ʚʢʘʟʘʪʠ, ɦ ʦ ʜʘʥʽ ʤʝʨʝʞʽ ʻ ʦʩʦʙʣʠʚʦ h ʠʨʠʢʦʚʽʜʦʤʠʤʠ ʩʝʨʝʜ 

ʟʘʢʦʨʜʦʥʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʨʦʪʝ, ʧʨʘʢʪʠʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞ ʚ ʋʢʨʘʾʥʠ ʥʘʙʠʨʘʻ ʩʚʦʻʾ ʧʦʧʫʣʷʨʥʦʩʪʽ. ʇʨʦʮʝʩ ʨʝʻʩʪʨʘʮʽʾ ʚ ʦʙʦʭ ʚʢʘʟʘʥʠʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʜʦʩʠʪʴ ʩʭʦʞʠʡ. ʆʩʦʙʣʠʚʽʩʪʶ ʻ ʥʘʷʚʥʽʩʪʴ ʘʜʨʝʩʠ 

ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʷʢʘ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʚ ʦʩʚʽʪʥʽʡ ʯʠ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʦʨʛʘʥʽʟʘʮʽʾ 
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