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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ  
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʜʦʧʦʣʥʝʥʥʘʷ ʠ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ, ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʯʝʣʦʚʝʢʘ. ɹʣʘʛʦʜʘʨʷ ʘʥʘʣʠʟʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʮʠʬʨʦʚʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʚʳʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʬʦʨʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʜʘʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʮʠʬʨʦʚʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʠʩʢʫʩʩʪʚʝ, ʛʜʝ ʵʪʦ ʦʪʢʨʳʚʘʝʪ 

ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ ʠ ʠʥʥʦʚʘʮʠʡ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʦʧʦʣʥʝʥʥʘʷ ʠ 

ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʪ ʛʨʘʥʠʮʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʧʳʪʘ. ʕʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʝʣʠ ʨʝʚʦʣʶʮʠʶ ʚ ʧʦʪʝʥʮʠʘʣʝ 

ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʦʙʱʝʥʠʷ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʧʘʨʘʜʠʛʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʯʝʣʦʚʝʢʘ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ʇʦʛʨʫʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʝʛʦʜʥʷ ʚ ʮʠʬʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʷʝʪ ʛʨʘʥʠʮʳ ʝʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ çʩʦʪʚʦʨʯʝʩʪʚʫè ʚ ʨʘʤʢʘʭ 

ʵʪʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʢʫʣʴʪʫʨʥʳʭ ʢʦʜʦʚ ʠ 

ʮʝʥʥʦʩʪʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʜʦʧʦʣʥʝʥʥʦʡ ʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʵʪʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʵʪʠʭ 

ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʤʠʨʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʢʦʤʤʫʥʠʢʘʮʠʷ, 

ʠʤʤʝʨʩʠʚʥʦʩʪʴ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʩʪʘʣʣʷʮʠʠ, ʤʫʣʴʪʠʤʝʜʠʘ 

1. ɺʚʝʜʝʥʠʝ 

ʎʠʬʨʦʚʘʷ ʨʝʚʦʣʶʮʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘ ʣʘʥʜʰʘʬʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʦʪʢʨʳʚ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʢʘʢ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʣʘʛʘʝʪ ʨʘʜʠʢʘʣʴʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʧʨʘʢʪʠʢ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ VR/AR ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʝ ʤʠʨʳ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʬʦʨʤʠʨʫʝʪ ʥʘʰʝ ʚʦʩʧʨʠʷʪʠʝ 

ʨʝʘʣʴʥʦʩʪʠ. ʏʝʣʦʚʝʢ, ʩʦʧʨʠʢʘʩʘʷʩʴ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ VR/AR, ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʘʩʩʠʚʥʳʤ 

ʥʘʙʣʶʜʘʪʝʣʝʤ, ʘ ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ, ʚʣʠʷʷ ʥʘ ʧʨʦʠʩʭʦʜʷʱʝʝ ʠ ʩʦʟʠʜʘʷ ʥʦʚʳʝ ʬʦʨʤʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
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2. ʀʩʢʫʩʩʪʚʦ ʚ ʵʧʦʭʫ VR: ʩʠʥʪʝʟ ʪʚʦʨʯʝʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʡ 

2.1. ʎʝʣʠ ʠ ʛʨʘʥʠʮʳ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʵʧʦʭʫ VR/AR 

ʈʘʩʩʤʦʪʨʠʤ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʢʘʢ VR/AR ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʩʦʟʜʘʚʘʷ ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʜʨʫʛʠʤʠ 

ʣʶʜʴʤʠ. ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʚʢʣʶʯʘʷ ʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʦʟʥʘʥʠʝ, ʢʫʣʴʪʫʨʫ ʠ ʩʦʮʠʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ.  

ɼ. ɻʠʙʩʦʥ, ʨʘʩʩʫʞʜʘʷ ʦ ʨʘʟʣʠʯʥʳʭ ʛʨʘʥʷʭ ʟʨʠʪʝʣʴʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʧʠʰʝʪ ʦ ʥʝʚʝʨʦʷʪʥʦ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʯʝʣʦʚʝʢʫ (çʩʫʙʲʝʢʪʫè) 

ʦʢʨʫʞʘʶʱʘʷ ʝʛʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ [1, ʩ. 192ï204.]. ʅ. ɹ. ʄʘʥʴʢʦʚʩʢʘʷ, ʚ ʨʘʙʦʪʝ, ʧʦʩʚʷʱʸʥʥʦʡ 

ʠʟʫʯʝʥʠʶ ʧʦʪʝʥʮʠʘʣʘ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʳ, ʚʳʩʢʘʟʳʚʘʝʪ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʮʠʬʨʦʚʘʷ ʨʝʘʣʴʥʦʩʪʴ 

çʩʦʟʜʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʱʝʥʠʷè [2, c. 58], ʩʪʠʤʫʣʠʨʫʝʪ ʢ ʠʥʦʤʫ 

ʦʩʤʳʩʣʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʝʥʷʶʪ ʩʦʟʥʘʥʠʝ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʯʝʣʦʚʝʢʘ, 

ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʩʚʷʟʝʡ. ʉʦʧʨʠʢʘʩʘʷʩʴ ʩ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ, ʯʝʣʦʚʝʢ ʥʝ ʧʨʦʩʪʦ ʧʘʩʩʠʚʥʦ ʥʘʙʣʶʜʘʝʪ ʠ 

ʠʩʧʳʪʳʚʘʝʪ ʵʤʦʮʠʠ, ʦʥ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʩʦʟʜʘʥʠʠ ʵʪʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʚʦʝʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʩʦʟʥʘʥʠʷ [3, ʩ. 173], ʤʦʜʝʣʠʨʫʷ ʠ ʩʦʟʜʘʚʘʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʤʠʨ 

ʯʝʨʝʟ ʚʠʟʫʘʣʴʥʦʩʪʴ ʧʦʥʷʪʥʳʭ ʠ ʙʣʠʟʢʠʭ ʦʙʨʘʟʦʚ.  

ʂʦʤʤʫʥʠʢʘʮʠʷ ð ʥʝʦʪʲʝʤʣʝʤʳʡ ʢʦʤʧʦʥʝʥʪ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʥʘ ʩʪʨʫʢʪʫʨʠʨʫʝʪ 

ʭʘʦʪʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʟʜʘʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʮʝʣʦʩʪʥʦʛʦ ʟʥʘʥʠʷ. ʆʙʤʝʥʠʚʘʷʩʴ ʠʥʬʦʨʤʘʮʠʝʡ, ʤʳ ʩʦʝʜʠʥʷʝʤ ʨʘʟʨʦʟʥʝʥʥʳʝ ʬʘʢʪʳ ʚ ʝʜʠʥʳʡ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʦʧʳʪ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʤʝʥʥʦ ʢʦʤʤʫʥʠʢʘʮʠʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʫʣʴʪʫʨʳ. ʆʥʘ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʜʘʝʪ ʟʥʘʥʠʷ ʠ ʦʧʳʪ, ʥʦ ʠ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʢʫʣʴʪʫʨʥʳʝ ʧʨʘʢʪʠʢʠ. ʂʘʢ 

ʦʪʤʝʯʘʝʪ ɺ. ɺ. ʈʘʪʠʝʚ, ʛʣʦʙʘʣʠʟʘʮʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘ ʭʘʨʘʢʪʝʨ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʩʜʝʣʘʚ ʝʝ 

ʚʩʝʦʙʲʝʤʣʶʱʝʡ. ʇʨʠ ʵʪʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʙʨʘʟʳ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ 

ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʨʦʚʦʟʟʨʝʥʠʷ [4].  

ʎʠʬʨʦʚʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʩʪʘʣʘ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʰʝʡ ʞʠʟʥʠ. çɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʥʘʰʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʳʭ ʯʝʣʦʚʝʢʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, 

ʘ ʥʝ ʥʘ ʦʩʥʦʚʝ ʣʠʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ Ăʥʝʢʦʜʠʨʦʚʘʥʥʳʤʠñ ʷʚʣʝʥʠʷʤʠè [5, ʩ. 203]. ʕʪʦ ʛʣʦʙʘʣʴʥʦʝ 

ʷʚʣʝʥʠʝ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʳʰʣʘ ʟʘ ʧʨʝʜʝʣʳ ʧʨʠʚʳʯʥʦʛʦ, ʯʪʦ ʩʪʘʣʦ 

ʨʝʟʫʣʴʪʘʪʦʤ ʵʚʦʣʶʮʠʠ ʠʥʪʝʣʣʝʢʪʘ [6, ʩ. 221]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, VR/AR ʨʝʘʣʴʥʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʣʠ 

ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ. ʕʪʘ ʩʪʨʝʤʠʪʝʣʴʥʦʩʪʴ ʥʘʰʣʘ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʠʩʢʫʩʩʪʚʝ. ʂʘʢ ʦʪʤʝʯʘʣ 

ʥʝʤʝʮʢʠʡ ʩʦʮʠʦʣʦʛ ʅʠʢʣʘʩ ʃʫʤʘʥʥ, ʠʩʢʫʩʩʪʚʦ ʧʨʝʜʣʘʛʘʝʪ ʫʥʠʢʘʣʴʥʳʡ ʚʟʛʣʷʜ ʥʘ ʦʢʨʫʞʘʶʱʠʡ 

ʤʠʨ, ʩʪʘʚʷ ʩʚʦʝʡ ʟʘʜʘʯʝʡ çʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠè [7]. ʋʩʢʦʨʝʥʠʝ ʪʝʤʧʦʚ ʞʠʟʥʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʥʝʠʟʙʝʞʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʩʦʟʜʘʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚ, ʜʝʣʘʷ ʠʭ 

ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʤʠ, ʬʨʘʛʤʝʥʪʘʨʥʳʤʠ ʠ ʦʪʢʨʳʪʳʤʠ ʜʣʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʦʣʢʦʚʘʥʠʡ.  

ɹʣʘʛʦʜʘʨʷ ʩʦʯʝʪʘʥʠʶ ʢʦʜʘ, ʩʝʪʝʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʝʚʨʘʱʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʲʝʢʪ ʠʩʢʫʩʩʪʚʘ. ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʩʪʘʥʦʚʷʪʩʷ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʝʥʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ 

ʘʚʪʦʨʘ ʠ ʩʝʤʠʦʪʠʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʮʠʬʨʦʚʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʥʘʮʝʣʝʥʦ ʥʘ ʪʦ, ʯʪʦʙʳ ʟʨʠʪʝʣʴ ʤʦʛ ʚʳʨʘʟʠʪʴ ʩʝʙʷ, ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʚʝʨʥʫʪʴʩʷ ʚ ʧʨʦʰʣʦʝ, ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʠ ʦʮʝʥʠʪʴ ʥʘʩʪʦʷʱʝʝ, ʘ ʪʘʢʞʝ ʠʟʫʯʠʪʴ 

ʙʫʜʫʱʝʝ ʩ ʧʦʤʦʱʴʶ ʥʘʫʯʥʳʭ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʦʪʨʘʞʝʥʠʠ ʤʠʨʘ [8, ʩ. 48]. 

ɼʞ. ʃʘʥʴʝ ʥʘʟʳʚʘʣ ʮʠʬʨʦʚʫʶ ʨʝʘʣʴʥʦʩʪʴ: çʨʘʩʰʠʨʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʘ ʥʝ 

ʩʧʦʩʦʙʦʤ ʫʙʝʞʘʪʴ ʦʪ ʥʝʝè [9, ʩ. 45ï59]. VR ʠ AR ʧʦʟʚʦʣʷʶʪ ʥʘʧʦʣʥʠʪʴ ʮʠʬʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʥʦʚʳʤʠ ʚʠʜʘʤʠ ʠʩʢʫʩʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʦʙʩʪʚʝʥʥʳʤ ʫʥʠʢʘʣʴʥʳʤ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʷʟʳʢʦʤ. 

ʀʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʘʷ ʯʝʣʦʚʝʢʦʤ ʨʝʘʣʴʥʦʩʪʴ ʚʦʧʣʦʱʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ð ʚ ʚʠʜʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʧʦʣʝʡ, ʘ ʪʘʢʞʝ ʚ ʠʭ ʢʦʤʙʠʥʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ [10]. 
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ʀʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʪ ʛʦʨʠʟʦʥʪʳ ʚʦʩʧʨʠʷʪʠʷ 

ʠʩʢʫʩʩʪʚʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʦʩʤʳʩʣʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʩʪʠʣʝʡ 

ʠ ʥʘʧʨʘʚʣʝʥʠʡ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, çʚ ʵʧʦʭʫ ʛʣʦʙʘʣʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʨʥʝʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʛʣʦʙʘʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡè  

[11, ʩ. 1466]. ʀʤʝʥʥʦ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʶʪ ʩʝʡʯʘʩ ʥʦʚʫʶ ʩʦʮʠʦʢʫʣʴʪʫʨʥʫʶ ʨʝʘʣʴʥʦʩʪʴ.  

ɺ. ʂʘʥʜʠʥʩʢʠʡ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʠʩʢʫʩʩʪʚʦ ʩʫʱʝʩʪʚʫʝʪ ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʤʝʞʜʫ ʜʚʫʤʷ 

ʢʨʘʡʥʦʩʪʷʤʠ ð ʘʙʩʦʣʶʪʥʦʡ ʘʙʩʪʨʘʢʮʠʝʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴʶ. ʍʫʜʦʞʥʠʢ, ʥʘʭʦʜʷʩʴ 

ʚ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʪʨʝʤʠʪʩʷ ʥʘʡʪʠ ʩʧʦʩʦʙʳ ʠ ʬʦʨʤʳ ʚʳʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʝʤʫ 

ʜʦʥʝʩʪʠ ʩʚʦʶ ʠʜʝʶ ʜʦ ʟʨʠʪʝʣʷ [12, ʩ. 49]. ʆʜʥʘ ʠʟ ʚʦʟʤʦʞʥʳʭ ʬʦʨʤ ʪʘʢʦʛʦ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ð 

ʩʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʙʨʘʟʘ ʮʠʬʨʦʚʦʛʦ ʤʠʨʘ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʛʦ 

ʦʙʤʝʥʘ ʚ ʧʨʦʮʝʩʩʝ ʩʦʮʠʘʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʭʫʜʦʞʥʠʢʘʤ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʫʩʪʨʦʡʩʪʚʦ ʤʠʨʘ ʠ ʩʦʟʜʘʚʘʪʴ ʠʣʣʶʟʠʶ ʝʛʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ.  

ʆʨʪʝʛʘ-ʠ-ɻʘʩʩʝʪ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʠʩʪʠʥʥʘʷ ʮʝʣʴ ʠʩʢʫʩʩʪʚʘ ʥʝ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʘʩʩʠʚʥʦ 

ʦʪʨʘʞʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʭʫʜʦʞʥʠʢ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʩʪʳʤ 

ʢʦʧʠʨʦʚʘʣʴʱʠʢʦʤ, ʘ ʜʦʣʞʝʥ ʙʳʪʴ ʪʚʦʨʮʦʤ, ʩʧʦʩʦʙʥʳʤ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʤʠʨʳ ʠ ʥʦʚʳʝ ʩʤʳʩʣʳ. 

ʆʪʚʝʨʛʘʷ ʦʛʨʘʥʠʯʝʥʠʷ ʨʝʘʣʴʥʦʩʪʠ, ʭʫʜʦʞʥʠʢ ʦʙʨʝʪʘʝʪ ʩʚʦʙʦʜʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʠʩʢʫʩʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʫʜʠʚʣʷʪʴ ʠ ʚʜʦʭʥʦʚʣʷʪʴ [13]. ʆʙʲʝʜʠʥʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ VR/AR ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʥʳ ʧʦʤʦʯʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʵʪʦʡ ʮʝʣʠ, ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʷʩʴ ʚ 

ʩʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ.  

2.2. VR ʠ AR ʚ ʠʩʢʫʩʩʪʚʝ: ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʢ ʥʦʚʳʤ ʬʦʨʤʘʪʘʤ  

ɺ 2011 ʛ. ʚʥʠʤʘʥʠʶ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʝʢʪ CHESS, ʩʦʟʜʘʥʥʳʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʣʣʘʙʦʨʘʮʠʠ ʝʚʨʦʧʝʡʩʢʠʭ (ʧʦʜʜʝʨʞʘʥ ʌʨʘʥʮʠʝʡ, ɹʨʠʪʘʥʠʝʡ, ɻʨʝʮʠʝʡ, ɻʝʨʤʘʥʠʝʡ) 

ʤʫʟʝʡʥʳʭ ʠʥʩʪʠʪʫʮʠʡ. ɼʦʩʣʦʚʥʦ ʘʙʙʨʝʚʠʘʪʫʨʘ ʧʨʦʝʢʪʘ çCHESSè ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ 

çɿʥʘʢʦʤʩʪʚʦ ʩ ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʮʠʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʚʠʟʫʘʣʴʥʦʝ ʧʦʚʝʩʪʚʦʚʘʥʠʝè. ɻʝʥʝʨʘʣʴʥʘʷ ʠʜʝʷ ʧʨʦʝʢʪʘ ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

(AR ʠ GPS) ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʫʣʴʪʫʨʥʦʛʦ ʜʦʩʫʛʘ ʯʝʣʦʚʝʢʘ. ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʷʚʣʷʝʪʩʷ 

ʞʝʣʘʥʠʝ ʩʜʝʣʘʪʴ ʪʘʢʦʡ ʜʦʩʫʛ ʤʘʢʩʠʤʘʣʴʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠ ʜʨʫʞʝʩʪʚʝʥʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʦʣʴʟʦʚʘʪʝʣʶ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ çCHESSè ð ʚ ʪʦʤ, ʯʪʦ ʧʦʜ ʦʜʥʦʡ ʦʙʦʣʦʯʢʦʡ ʚ ʥʝʤ 

ʩʦʚʤʝʱʘʶʪʩʷ 3D-ʛʨʘʬʠʢʘ, ʟʚʫʢʦʚʦʡ ʠ ʚʠʜʝʦ-ʢʦʥʪʝʥʪ, ʠ ʠʛʨʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʦʚʣʝʢʘʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʙʲʝʢʪʘʤʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʜʦʩʪʦʷʥʠʷ ʩʪʨʘʥ 

ɽʚʨʦʩʦʶʟʘ (ʨʠʩ. 1).  

 

ʈʠʩ. 1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ CHESS ʧʦʩʝʪʠʪʝʣʷʤʠ ʤʫʟʝʷ ʉʪʝʜʝʣʠʡʢ 

ɺ ʪʦʤ ʞʝ ʛʦʜʫ ɹʨʠʪʘʥʩʢʠʡ ʤʫʟʝʡ ʧʨʝʜʩʪʘʚʠʣ ʜʦʯʝʨʥʠʡ ʧʨʦʝʢʪ, ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ 

çʇʦʜʘʨʦʢ ʜʣʷ ɸʬʠʥʳè (ʨʠʩ. 2). ʇʨʦʝʢʪ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʘʚʪʦʨʘʤʠ ʪʘʢʞʝ ʯʝʨʝʟ ʬʦʨʤʘʪ ʠʛʨʦʚʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʪʩʢʫʶ ʘʫʜʠʪʦʨʠʶ. 


