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ɺ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʥʝʡʨʦʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʠ, ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʷʚʣʷʝʪʩʷ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʜʦʚʦʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʙʦʪʳ. 

ʆʥʘ ʥʘʯʘʣʘ ʧʨʦʥʠʢʘʪʴ ʚ ʩʘʤʳʝ ʨʘʟʥʳʝ ʦʙʣʘʩʪʠ ʥʘʰʝʡ ʞʠʟʥʠ, ʥʘʯʠʥʘʷ ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʪʨʘʥʩʧʦʨʪʦʤ, ʟʘʢʘʥʯʠʚʘʷ ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ ʠ ʬʠʥʘʥʩʦʚʳʤ ʘʥʘʣʠʟʦʤ. ʀʀ 

ʩʧʦʩʦʙʥʳ ʦʙʨʘʙʘʪʳʚʘʪʴ ʦʛʨʦʤʥʳʝ ʦʙʲʸʤʳ ʜʘʥʥʳʭ, ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʙʨʘʟʳ, ʨʝʯʴ, ʪʝʢʩʪʳ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʪʨʝʥʜʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʧʝʭ ʥʝʡʨʦʩʝʪʝʡ, ʷʚʣʷʝʪʩʷ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʫʯʝʥʠʶ ʥʘ ʪʝʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʤʠ ʠʭ ʭʦʪʷʪ ʦʙʫʯʠʪʴ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʚ 

ʙʫʜʫʱʝʤ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʤʦʞʥʦ ʙʫʜʝʪ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʧʦʤʝʥʷʪʴ ʟʘʜʘʯʠ ʠ ʧʝʨʝʥʘʩʪʨʦʠʪʴ ʀʀ ʧʦʜ ʥʫʞʥʳʝ 

ʠʟʤʝʥʠʚʰʠʝʩʷ ʫʩʣʦʚʠʷ, ʧʦʵʪʦʤʫ ʵʪʘ ʩʪʘʥʝʪ ʜʦʚʦʣʴʥʦ ʤʦʙʠʣʴʥʦʡ ʠ ʩʤʦʞʝʪ ʧʨʦʩʣʫʞʠʪʴ ʜʦʣʛʦʝ ʚʨʝʤʷ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʪʝʭʥʦʣʦʛʠʷ, ʪʨʝʙʫʶʱʘʷ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʜʣʷ 

ʨʘʙʦʪʳ ʠ ʨʝʛʫʣʷʨʥʦʡ ʧʦʜʜʝʨʞʢʠ ʯʝʣʦʚʝʢʘ. ʉʝʡʯʘʩ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʡʨʦʩʝʪʠ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ 

ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʧʘʩʪʴ ʥʘ ʨʳʥʦʢ ʀʀ, ʢʦʪʦʨʳʡ ʚʦʚʩʶ 

ʨʘʟʚʠʚʘʝʪʩʷ, ʠʤʝʝʪ ʦʛʨʦʤʥʫʶ ʢʦʥʢʫʨʝʥʮʠʶ, ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʥʝʡʨʦʩʝʪʷʤʠ ʚʢʣʘʜʳʚʘʶʪ 

ʪʫʜʘ ʙʦʣʴʰʠʝ ʚʣʦʞʝʥʠʷ ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʙʶʜʞʝʪ ʀʀ ʨʘʩʪʸʪ. ʇʨʠ ʵʪʦʤ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʧʨʦʩʘ, 

ʥʝʡʨʦʩʝʪʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ. ʆʛʨʦʤʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʀʀ, ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʘʪʴ 

ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ ʠʥʬʦʨʤʘʮʠʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ 

ʫʞʝ ʠʤʝʶʪ ʜʘʥʥʳʝ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʙʳʯʥʦʤʫ ʯʝʣʦʚʝʢʫ ʧʨʠʜʝʪʩʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʛʦʨʘʟʜʦ ʜʦʣʴʰʝ, ʯʝʤ ʀʀ. ɺ ʧʨʠʤʝʨ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ, ʨʘʙʦʪʫ ʥʘ ʗʥʜʝʢʩ ʩʢʣʘʜʝ, ʛʜʝ ʯʝʣʦʚʝʢʫ ʧʦʪʨʝʙʫʝʪʩʷ 3 
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ʤʝʩʷʮʘ, ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʧʦʣʥʫʶ ʨʝʚʠʟʠʶ ʩʢʣʘʜʘ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʦʙʫʯʝʥʥʳʡ ʨʦʙʦʪ ʩ ʀʀ ʟʘʪʨʘʪʠʪ ʥʘ ʵʪʦ 

ʦʜʠʥ ʜʝʥʴ.  

ʊʘʢʞʝ ʥʝʡʨʦʩʝʪʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʃʶʜʠ ʩʦʟʜʘʶʪ ʩ ʧʦʤʦʱʴʶ 

ʥʠʭ ʠʟʦʙʨʘʞʝʥʠʷ, ʢ ʧʨʠʤʝʨʫ, ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʡ ʠʣʠ ʜʘʞʝ ʛʨʘʬʠʢʦʚ, ʨʝʜʘʢʪʠʨʫʶʪ ʪʝʢʩʪ, ʤʝʥʷʷ 

ʥʝʬʦʨʤʘʣʴʥʳʡ ʷʟʳʢ ʦʙʱʝʥʠʷ ʥʘ ʜʝʣʦʚʦʡ, ʧʨʠ ʵʪʦʤ ʥʝ ʪʝʨʷʷ ʩʤʳʩʣ. ʊʘʢʞʝ ʀʀ ʩʧʦʩʦʙʝʥ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʪʝʢʩʪ, ʛʦʣʦʩ, ʚʠʜʝʦ, ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʣʶʜʴʤʠ, ʘʥʘʣʠʟ ʠ ʪ.ʜ. ʂ ʪʦʤʫ, ʞʝ ʤʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʛʦʚʦʨʷʪ, ʯʪʦ 

ʵʪʦ ʝʱʸ ʥʘʯʘʣʦ ʠ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʠʢʠ ʠ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʚ ʦʙʫʯʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʫʪ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʤ ʠ ʧʦʣʝʟʥʳʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ, ʘ 

ʪʘʢʞʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʝʱʸ ʙʦʣʴʰʝ ʚʥʝʜʨʷʪʴʩʷ ʚ ʨʝʘʣʴʥʳʡ ʤʠʨ ʠ ʨʘʟʥʳʝ ʩʬʝʨʳ.  

ɽʩʪʴ ʠ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʩʪʦʠʪ ʦʙʦʟʥʘʯʠʪʴ ʩʚʷʟʘʥʥʳʝ ʩ ʀʀ, ʵʪʦ ʪʦ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʣʶʜʷʤ ʥʝ ʠʟʚʝʩʪʥʦ ʢʘʢʦʡ ʣʦʛʠʢʦʡ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʀʀ ʚʳʜʘʚʘʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʨʝʟʫʣʴʪʘʪ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʯʝʣʦʚʝʢ ʜʦ ʢʦʥʮʘ ʥʝ ʤʦʞʝʪ ʟʥʘʪʴ ʦ ʧʦʣʝʟʥʦʩʪʠ ʧʨʠʥʷʪʦʛʦ ʨʝʰʝʥʠʷ. ʅʝʛʘʪʠʚʥʳʡ ʧʨʠʤʝʨ 

ʩʚʷʟʘʥʥʳʡ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʨʦʝʢʪʦʤ 2017 ʛʦʜʘ ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʣʩʷ ʦʢʦʣʦ ʪʨʸʭ ʣʝʪ, ʚ ʠʪʦʛʝ ʟʘʢʨʳʣʠ 

ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʀʀ ʦʪʙʠʨʘʣʘ ʢʘʥʜʠʜʘʪʦʚ ʚ ʢʦʤʧʘʥʠʶ Amazon, ʠʩʢʣʶʯʘʷ ʠʟ ʚʳʙʦʨʢʠ ʩʦʪʨʫʜʥʠʮ ʞʝʥʱʠʥ, 

ʪʘʢ ʢʘʢ ʝʸ ʦʙʫʯʘʣʠ ʥʘ ʘʥʢʝʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʙʳʣ ʫʢʘʟʘʥ ʪʦʣʴʢʦ ʤʫʞʩʢʦʡ ʧʦʣ. ɼʘʥʥʳʡ ʧʨʠʤʝʨ ʥʘʛʣʷʜʥʦ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʘʞʥʦʩʪʴ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʦʣʫʯʘʝʪ ʥʘ ʚʭʦʜʝ ʜʣʷ ʩʚʦʝʛʦ 

ʦʙʫʯʝʥʠʷ. ʊʘʢʞʝ ʧʨʦʙʣʝʤʘ ʦʪʩʫʪʩʪʚʠʷ ʞʝʣʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʥʝʢʦʨʨʝʢʪʥʦʩʪʴʶ 

ʟʘʧʨʦʩʘ, ʪʘʢ ʢʘʢ ʥʝʡʨʦʩʝʪʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʱʸ ʥʝ ʧʦʥʠʤʘʶʪ ʚʩʝʭ ʥʶʘʥʩʦʚ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʥʠʷ. ʀʟ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʥʝʨʘʮʠʠ, ʪʘʢ ʧʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ 

ʚ ʙʫʜʫʱʝʤ ʀʀ ʩʤʦʞʝʪ ʚʳʜʘʚʘʪʴ ʜʠʘʛʥʦʟʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʘʮʠʝʥʪʘʤ, ʥʦ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʙʫʜʝʪ 

ʜʝʣʘʪʴ ʚʨʘʯ [1]. 

ʄʥʦʛʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʤʧʘʥʠʠ, ʭʦʪʷʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʧʨʦʮʝʩʩʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʜʣʷ 

ʵʪʦʛʦ, ʦʥʠ ʭʦʪʷʪ ʚʥʝʜʨʠʪʴ ʚ ʨʘʙʦʪʫ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ʊʘʢʞʝ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʫʯʝʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʫʜʦʙʥʝʝ ʧʨʦʚʦʜʠʪʴ ʥʘ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʘʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ ʢʘʢ ʥʘ ʮʠʬʨʦʚʦʡ 

ʤʦʜʝʣʠ ʤʦʞʥʦ ʦʪʨʘʙʘʪʳʚʘʪʴ ʥʫʞʥʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʙʦʨʳ ʩʦʙʳʪʠʡ, ʩʦʙʠʨʘʪʴ ʩʪʘʪʠʩʪʠʢʫ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʫʩʢʦʨʝʥʥʦʤ ʪʝʤʧʝ ʠ ʪ.ʜ. 

ɺʘʞʥʦ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʨʝʜʧʨʠʷʪʠʡ - ʵʪʦ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʪʘʪʠʩʪʠʢʫ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʣʫʯʰʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʘʢ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʧʦʩʦʙʝʥ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠ ʦʪʤʝʪʠʪʴ, ʢʘʢʠʝ-ʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʦʧʫʩʪʠʪʴ ʯʝʣʦʚʝʢ, ʥʝ ʧʨʠʜʘʚ ʠʤ ʟʥʘʯʝʥʠʷ, ʠʟ-ʟʘ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʦ ʀʀ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ ʜʣʷ ʘʥʘʣʠʟʘ 

ʩʪʘʪʠʩʪʠʢʠ ʠʟ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʤʦʞʝʪ ʚʳʷʚʠʪʴ ʢʘʢʫʶ-ʥʠʙʫʜʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʣʶʜʠ ʩʤʦʛʫʪ 

ʫʯʝʩʪʴ ʠ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʉ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʠ, ʤʦʞʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ, ʪʦ ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʘʢʞʝ ʨʘʙʦʪʥʠʢ 

ʩʤʦʛʫʪ ʟʘʨʘʥʝʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʢʘʢ ʙʫʜʝʪ ʠʜʪʠ ʧʣʘʥ ʨʘʙʦʪʳ ʠʣʠ ʜʘʞʝ ʧʦʣʦʤʢʠ, ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʩʣʫʯʘʪʴʩʷ, 

ʪʘʢʞʝ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʤʦʞʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʛʜʝ ʢ ʧʨʠʤʝʨʫ, ʙʫʜʝʪ ʧʝʨʝʛʨʫʟ ʨʘʙʦʪʳ, ʩ 

ʧʦʤʦʱʴʶ ʯʝʛʦ ʩʦʪʨʫʜʥʠʢʠ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʤʦʛʫʪ ʦʧʝʨʘʪʠʚʥʦ ʨʘʟʤʝʩʪʠʪʴ ʩʚʦʠ ʨʘʙʦʯʠʝ 

ʩʠʣʳ ʢ ʥʫʞʥʦʤʫ ʤʝʩʪʫ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷʤ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʨʠ ʵʪʦʤ ʣʠʰʥʠʭ ʠʟʜʝʨʞʝʢ ʩʪʘʥʦʚʠʪʴʩʷ ʤʝʥʴʰʝ. ʊʝʭʥʦʣʦʛʠʷ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ, ʧʦʤʦʛʘʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʦʩʤʦʪʨʝʪʴ ʢ ʯʝʤʫ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʠʥʦʡ 

ʧʦʜʭʦʜ, ʧʨʦʚʝʨʠʪʴ ʩʚʦʠ ʛʠʧʦʪʝʟʳ ʠ ʚʳʙʨʘʪʴ ʣʫʯʰʝʝ ʨʝʰʝʥʠʝ, ʘ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʨʠʦʙʨʝʪʘʝʪ ʝʱʸ ʙʦʣʴʰʠʡ ʧʦʪʝʥʮʠʘʣ, ʪʘʢ ʢʘʢ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʥʘ ʯʪʦ ʥʘʮʝʣʝʥʦ ʧʨʝʜʧʨʠʷʪʠʝ, ʢʘʢʠʝ ʜʘʥʥʳʝ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʀʀ, 

ʦʥ ʩʤʦʞʝʪ ʦʮʝʥʠʚʘʷ ʩʠʪʫʘʮʠʶ ʠʟ ʘʥʘʣʠʟʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ ʟʘʣʦʞʝʥʥʳʝ ʚ ʥʸʤ, ʪʝʤ 

ʩʘʤʳʤ ʤʦʜʝʨʥʠʟʠʨʫʷ ʧʨʦʮʝʩʩ. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʷʱʠʝ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʘʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ: 

 ;ʦʪʩʫʪʩʪʚʠʝ ʥʘʜʦʙʥʦʩʪʠ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʙʦʯʠʭ כ

 ʧʦʣʫʯʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʦ ʧʨʝʜʧʨʠʷʪʠʠ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʧʪʠʤʠʟʘʮʠʠ כ
ʧʨʦʠʟʚʦʜʩʪʚ; 

 ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʨʘʟʣʠʯʥʳʭ ʘʚʘʨʠʡ, ʧʝʨʝʛʨʫʟʦʢ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʨʘʥʝʝ כ
ʵʪʠʭ ʩʠʪʫʘʮʠʡ. 

 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʛʜʘ ʧʨʝʜʧʨʠʷʪʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ, ʪʦ ʧʨʦʩʪʦʠ ʥʘ ʥʸʤ 

ʤʠʥʠʤʠʟʠʨʫʶʪʩʷ. ɺʝʩʦʤʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʝ ʧʣʘʥʠʨʦʚʘʪʴ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʠ ʚʚʦʜʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʣʠʥʠʠ. ʕʪʦ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʘʥʘʣʠʟʠʨʫʝʪ ʦʧʳʪ ʧʨʦʰʣʦʡ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ, ʯʪʦʙʳ ʣʶʜʠ ʤʦʛʣʠ, ʙʫʜʫʯʠ ʦʩʚʝʜʦʤʣʝʥʳ 

ʚʚʝʩʪʠ ʥʝʜʦʩʪʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʣʠʥʠʠ.  
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ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʤʦʞʝʪ ʜʘʪʴ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʷ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʨʘʙʦʪʳ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʤʦʛʫʪ ʟʘ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʜʦ 

ʧʨʦʠʩʰʝʩʪʚʠʷ, ʢ ʧʨʠʤʝʨʫ ʧʦʣʦʤʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʝʛʦ ʠ ʧʦʩʣʘʪʴ ʩʠʛʥʘʣ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʩʪʨʘʥʝʥʠʷ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʣʦʤʢʫ. 

ʄʥʦʞʝʩʪʚʦ ʙʦʣʴʰʠʭ ʢʦʤʧʘʥʠʡ ʫʞʝ, ʠʩʧʦʣʴʟʫʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʜʘʣʝʝ 

ʧʨʠʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʪʘʢʠʭ ʢʦʤʧʘʥʠʡ, ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʥʘʜʦ ʙʫʜʝʪ ʫʧʦʤʷʥʫʪʴ ʩʣʫʯʘʠ ʪʦʛʦ, ʢʘʢ 

ʢʦʤʧʘʥʠʠ ʩʦʚʤʝʩʪʥʦ ʝʱʸ ʠʩʧʦʣʴʟʫʶʪ ʠ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʘʷ ʘʢʪʠʚʥʦ ʥʘʮʝʣʝʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʥʠʷ Amazon. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ 

ʦʥʣʘʡʥ ʨʠʪʝʡʣʝʨʦʚ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʠʤʝʝʪ ʦʛʨʦʤʥʫʶ ʩʠʩʪʝʤʫ ʪʦʚʘʨʦʦʙʦʨʦʪʘ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʦʬʣʘʡʥ ʠ ʦʥʣʘʡʥ ʙʠʟʥʝʩʦʤ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʝʪʩʷ ʚʢʣʘʜʳʚʘʥʠʝʤ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʩʚʦʠʭ ʫʩʣʫʛ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ. 

ʂʦʤʧʘʥʠʷ ʚʢʣʘʜʳʚʘʝʪʩʷ ʠ ʚ ʦʙʫʯʝʥʠʝ ʣʶʜʝʡ ʚ ʨʘʙʦʪʝ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʜʘʞʝ ʥʘ ʙʝʩʧʣʘʪʥʦʡ 

ʦʩʥʦʚʝ, ʧʫʪʸʤ ʦʪʢʨʳʪʠʷ ʢʫʨʩʦʚ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʩʦʪʨʫʜʥʠʢʠ, ʢʦʪʦʨʳʝ ʧʦʰʣʠ ʨʘʙʦʪʘʪʴ ʚ 

ʢʦʤʧʘʥʠʶ ʫʞʝ ʠʤʝʣʠ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʪʝʭʥʦʣʦʛʠʝʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦ ʧʨʦʛʥʦʟʘʤ Amazon ʫ ʢʦʤʧʘʥʠʡ ʟʘ 

ʙʣʠʞʘʡʰʠʝ ʧʷʪʴ ʣʝʪ ʥʘ 93% ʚʳʨʘʩʪʝʪ ʩʧʨʦʩ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʥʘʚʳʢʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʙʫʜʫʪ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʜʣʷ ʢʦʤʧʘʥʠʡ.  

ʅʘʨʷʜʫ ʩ ʪʝʤ, ʢʘʢ Amozon ʨʘʙʦʪʘʝʪ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʪʘʢʞʝ ʢʦʤʧʘʥʠʷ ʨʘʟʚʠʚʘʝʪ 

ʦʙʣʘʩʪʴ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʪʘʢ ʢʘʢ ʦʥ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʣʦʛʠʩʪʠʢʫ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ, ʧʦʤʦʛʘʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʨʘʙʦʪʫ ʥʘ ʩʢʣʘʜʘʭ. Amazon ʠʩʧʦʣʴʟʫʝʪ ʩʦʪʥʠ ʪʳʩʷʯ ʨʦʙʦʪʦʚ ʥʘ 

ʩʚʦʝʤ ʩʢʣʘʜʝ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʪʦʚʘʨʦʚ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʪʴ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʤʠʣʣʠʦʥʳ ʟʘʢʘʟʦʚ ʚ ʜʝʥʴ. 

 ʉʢʣʘʜ ʩ ʨʦʙʦʪʘʤʠ ʨʘʙʦʪʘʝʪ ʜʦʚʦʣʴʥʦ ʥʝʦʙʳʯʥʳʤ ʦʙʨʘʟʦʤ, ʪʘʢ ʪʘʢ ʢʘʢ ʥʘ ʥʠʭ ʧʦ ʙʦʣʴʰʝʡ ʩʚʦʝʡ 

ʯʘʩʪʠ ʨʘʙʦʪʘʶʪ ʨʦʙʦʪʳ ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʜʫʣʠ ʭʨʘʥʝʥʠʷ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʪʦʚʘʨʦʚ ʚ ʠʭ 

ʩʢʣʘʜʘʭ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʪʝʣʣʘʞʠ, ʪʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʱʘʪʴ ʟʘʢʘʟʳ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ. ɺ ʵʪʦʡ ʟʘʜʘʯʝ, ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʢʣʘʜʩʢʦʛʦ ʧʦʤʝʱʝʥʠʷ ʧʦʤʦʛ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʟʘʨʘʥʝʝ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʡ ʠʜʝʠ ʧʨʝʞʜʝ, ʯʝʤ ʝʸ ʧʦʩʪʨʦʠʪʴ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʘʢʦʝ ʛʠʛʘʥʪʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ Amazon ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ NVIDIA Omniverse ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ, ʦʥʠ ʩʦʟʜʘʶʪ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʢʣʘʜʦʚ, ʢʦʪʦʨʘʷ 
ʧʦʤʦʛʘʝʪ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʦʙʫʯʝʥʠʝʤ ʙʦʣʝʝ ʫʤʥʳʭ ʨʦʙʦʪʦʚ-ʧʦʤʦʱʥʠʢʦʚ ʠ ʧʦʚʳʰʘʪʴ ʠʭ ʵʨʛʦʥʦʤʠʢʫ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʵʪʦ ʜʘʸʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ. Omniverse ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʚʘʪʴ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ 

ʥʘ ʢʦʪʦʨʳʭ ʪʝʩʪʠʨʫʝʪʩʷ, ʢʘʞʜʦʝ ʚʳʭʦʜʷʱʝʝ ʥʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʨʦʙʦʪʦʚ, ʘ ʪʘʢʞʝ ʥʘ 

ʥʸʤ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʦʧʪʠʤʠʟʘʮʠʶ ʤʘʢʝʪʘ ʠ ʪʝʩʪʠʨʦʚʘʪʴ ʧʝʨʝʜ ʚʳʧʫʩʢʦʤ ʥʘ ʬʠʟʠʯʝʩʢʠʡ ʩʢʣʘʜ, 

ʧʨʝʜʦʪʚʨʘʱʘʷ ʧʨʦʩʪʦʠ ʠ ʩʙʦʠ ʫʣʫʯʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ [2].  

ʊʘʢʞʝ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ, ʯʪʦʙʳ ʣʫʯʰʝ ʦʙʫʯʘʪʴ ʘʚʪʦʥʦʤʥʳʤ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤ ʨʝʰʝʥʠʷʤ ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ ʠ ʢʦʤʧʣʝʢʪʘʮʠʠ. ʊʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʮʠʬʨʦʚʳʤ 

ʜʚʦʡʥʠʢʘʤ, ʤʦʞʥʦ ʦʙʫʯʠʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʣʦʤʢʫ ʨʦʙʦʪʦʚ ʩʦʨʪʠʨʦʚʢʠ, ʪʘʢ ʢʘʢ ʜʣʷ ʠʭ ʦʙʫʯʝʥʠʷ 

ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʪʘʢʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʤʦʞʝʪ ʥʝ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠʣʠ ʙʳʪʴ ʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʂ ʧʨʠʤʝʨʫ, ʢʦʛʜʘ ʢʦʤʧʘʥʠʷ ʜʦʙʘʚʠʣʘ ʚ ʫʧʘʢʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʙʦʣʴʰʝ 

ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʭ ʣʝʥʪ, ʩʠʩʪʝʤʳ ʚʦʩʧʨʠʷʪʠʷ ʨʦʙʦʪʦʚ ʜʘʣʠ ʩʙʦʡ. ʂʦʤʧʘʥʠʷ ʩʦʟʜʘʣʘ 

ʬʦʪʦʨʝʘʣʠʩʪʠʯʝʩʢʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʩʤʦʛʣʘ ʧʝʨʝʦʙʫʯʠʪʴ ʩʠʩʪʝʤʫ, ʩʦʟʜʘʥʥʫʶ ʚ Omniverse, 

ʥʝʦʪʣʠʯʠʤʫʶ ʦʪ ʨʝʘʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʵʢʦʥʦʤʠʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʦʙʫʯʝʥʠʠ ʠ ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʙʣʘʛʦʜʘʨʷ ʮʠʬʨʦʚʳʤ ʜʚʦʡʥʠʢʘʤ ʩʢʣʘʜʦʚ ʠʭ ʧʦʤʝʱʝʥʠʡ, ʦʙʲʝʢʪʦʚ, ʧʨʦʮʝʩʩʦʚ 

ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʦʙʫʯʘʪʴ ʨʦʙʦʪʦʚ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʣʫʯʰʝ ʥʘʩʪʨʘʠʚʘʪʴ ʨʘʙʦʪʫ ʩʢʣʘʜʦʚ, 

ʛʜʝ ʨʘʙʦʪʘʶʪ ʣʶʜʠ ʠ ʨʦʙʦʪʳ, ʤʦʜʝʣʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʨʛʦʥʦʤʠʢʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʧʦʤʦʛʘʶʪ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʣʦʛʠʩʪʠʢʫ ʩʢʣʘʜʘ ʠ 

ʜʦʙʘʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠʥʝʩʪʠ ʙʦʣʴʰʫʶ ʧʨʠʙʳʣʴ 

ʢʦʤʧʘʥʠʠ. 

ɼʘʣʝʝ ʠʜʸʪ ʨʘʩʩʤʦʪʨʝʥʠʝ, ʢʘʢʠʝ ʠʥʥʦʚʘʮʠʠ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʳʰʣʠ ʥʘ ʮʠʬʨʦʚʦʤ ʨʳʥʢʝ 

ʩʚʷʟʘʥʥʳʝ ʩ ʀʀ ʠʣʠ ʮʠʬʨʦʚʳʤ ʜʚʦʡʥʠʢʘʤʠ, ʘ ʪʘʢʞʝ ʨʦʙʦʪʘʤʠ. ɿʘʯʘʩʪʫʶ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʩʧʦʣʴʟʫʶʪ ʨʦʙʦʪʦʚ, ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʢʘʢʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʠʟ ʵʪʦʛʦ ʚʳʭʦʜʷʪ. 

ʅʘ ʚʳʩʪʘʚʢʝ Computex ʛʣʘʚʦʡ ʢʦʤʧʘʥʠʠ NVIDIA, ɼʞʝʥʩʝʥʦʤ ʍʫʘʥʛʦʤ, ʙʳʣ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ 

ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ Isaac Sim ʜʣʷ ʩʠʤʫʣʷʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʢʦʣʣʘʙʦʨʘʪʠʚʥʳʭ ʨʦʙʦʪʦʚ (ʢʦʙʦʪʦʚ), 

ʩʥʘʙʞʝʥʥʳʝ ʢʘʤʝʨʘʤʠ ʠ ʜʘʪʯʠʢʘʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʠʥʩʧʝʢʮʠʠ (AOI). ʊʘʢʦʝ ʦʩʥʘʱʝʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʤʛʥʦʚʝʥʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʝʜʦʩʪʫʧʥʳʝ ʜʣʷ ʨʫʢʠ ʨʦʙʦʪʘ ʫʯʘʩʪʢʠ ʠ ʨʘʟʣʠʯʥʳʝ ʜʝʬʝʢʪʳ ʜʝʪʘʣʝʡ. 
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ɽʱʝ ʙʦʣʴʰʝ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ - ʦʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ 

ʛʝʥʝʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ ʚ ʮʠʬʨʦʚʦʤ ʜʚʦʡʥʠʢʝ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʥʘ ʨʝʘʣʴʥʦʤ 

ʦʙʲʝʢʪʝ ʧʦʢʘʟʘʣ ʥʘ 70% ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠ ʥʘ 20% ʤʝʥʴʰʝ ʟʘʪʨʘʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ 

ʜʣʷ ʮʠʢʣʘ ʧʨʦʚʝʨʢʠ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʧʣʘʪʬʦʨʤʘ Isaac AMR, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʘʨʭʠʪʝʢʪʫʨʳ NVIDIA Nova Orin, ʠ 

ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʢ ʧʦʣʥʦʡ ʘʚʪʦʥʦʤʠʠ ʠ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʨʘʟʚʝʨʪʳʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʙʠʣʴʥʳʭ 

ʨʦʙʦʪʦʚ (AMR). ʇʨʠ ʦʩʥʘʱʝʥʠʠ ʤʦʙʠʣʴʥʳʭ ʨʦʙʦʪʦʚ ʜʘʪʯʠʢʘʤʠ ʣʠʜʘʨ, ʩʠʩʪʝʤʘ ʙʳʩʪʨʝʝ ʧʨʦʚʦʜʠʪ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʟʘ ʩʯʸʪ ʠʥʪʝʛʨʘʮʠʠ ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ DeepMap. ɺ ʠʪʦʛʝ, ʧʨʠ 

ʧʦʤʦʱʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʣʘʢʘ ʪʦʯʝʢ, ʩʠʩʪʝʤʘ ʩʦʟʜʘʸʪ ʪʨʸʭʤʝʨʥʳʝ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʩʘʥʪʠʤʝʪʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʝʧʨʦʭʦʜʠʤʳʝ ʫʯʘʩʪʢʠ ʠ ʨʘʩʩʯʠʪʘʪʴ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ. 

ʊʘʢʞʝ ʦʜʥʠʤ ʠʟ ʥʝʤʘʣʦʚʘʞʥʳʭ ʧʣʶʩʦʚ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ NVIDIA 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʤʝʶʱʠʝʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦʛʦ ʪʨʸʭʤʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʯʪʦ ʚ ʢʫʧʝ ʩ ʪʦʯʥʦʩʪʴʶ ʩʠʤʫʣʷʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ 

ʧʨʝʟʝʥʪʘʙʝʣʴʥʦʛʦ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʛʦ ʚʠʟʫʘʣʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʤʧʘʥʠʠ NVIDIA, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʩʚʦʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘ ʨʠʩʫʥʢʝ 1 ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʪʘʙʣʠʮʫ ʩ ʥʠʤʠ. 

 

 

ʈʠʩʫʥʦʢ 1 - ʊʘʙʣʠʮʘ ʩ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʚʥʝʜʨʝʥʠʷ ʀʀ 

 

 ʉʠʤʫʣʷʮʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ כ
ʠʥʪʝʣʣʝʢʪʘ ʩʝʨʠʠ NVIDIA Isaac ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʜʦʣʛʦʡ ʨʫʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, 

ʧʦʩʪʨʦʡʢʠ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ (AMR) ʠ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ ʜʣʷ ʢʦʣʣʘʙʦʨʘʪʠʚʥʦʛʦ 

ʨʦʙʦʪʘ (ʢʦʙʦʪʘ). 

 ʋʣʫʯʰʝʥʠʝ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. ʀʩʧʦʣʴʟʫʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʧʨʝʜʧʨʠʷʪʠʝ ʣʠʰʘʝʪʩʷ כ
ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. ʏʝʣʦʚʝʢ ʩʦʪʨʫʜʥʠʢ, ʢʦʪʦʨʳʡ ʩʣʝʜʠʪ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʳʭ ʜʝʪʘʣʝʡ, ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʪʝʨʷʪʴ ʙʜʠʪʝʣʴʥʦʩʪʴ, ʯʝʛʦ ʥʝ ʩʢʘʞʝʰʴ ʧʨʦ 

ʨʦʙʦʪʘ ʩ ʦʙʫʯʝʥʥʳʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. 

 ʋʩʢʦʨʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ. ʇʣʘʪʬʦʨʤʳ NVIDIA Isaac ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʚʥʝʜʨʠʪʴ ʠ כ
ʥʘʩʪʨʦʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʇʆ ʜʣʷ ʥʫʞʜ ʧʨʝʜʧʨʠʷʪʠʷ. 

 ʀʥʪʝʛʨʘʮʠʷ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʘʥʘʣʠʪʠʢʠ. ʅʘ ʧʨʠʤʝʨʝ ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ Deep Map ʤʦʞʥʦ כ
ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʠʩʪʝʤʝ ʩ ʤʦʙʠʣʴʥʳʤʠ ʨʦʙʦʪʘʤʠ (AMR), ʢʦʪʦʨʳʤ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʙʳʩʪʨʦ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ. 

 ɺʳʩʦʢʠʝ ʨʘʩʭʦʜʳ ʥʘ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ, ʠʥʪʝʛʨʘʮʠʶ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ כ
ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʇʆ. ʕʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʤʥʦʛʠʭ ʢʦʤʧʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʘʣʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

 ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ʃʶʙʦʝ ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʡ כ
ʇʆ ʩʚʷʟʘʥʥʦʡ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪ, ʦʙʨʘʙʘʪʳʚʘʝʪ ʚ ʩʝʙʝ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʘʥʥʳʭ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʨʘʭ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ.  

 ʉʣʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ: ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ כ
ʪʨʫʜʥʦʩʪʝʡ, ʢʘʢ ʚ ʧʣʘʥʝ ʪʝʭʥʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʦʙʫʯʝʥʠʠ ʧʝʨʩʦʥʘʣʘ, ʚʝʣʠʢ ʨʠʩʢ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʩʪʦʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ. 

 ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʀʀ-ʩʠʩʪʝʤ. ɽʩʣʠ ʢ ʧʨʠʤʝʨʫ, ʫ ʀʀ ʩʣʫʯʠʪʴʩʷ ʩʙʦʡ כ

ʩʠʩʪʝʤʳ, ʪʦ ʥʘ ʝʸ ʧʝʨʝʦʙʫʯʝʥʠʝ ʧʦʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ, ʯʪʦ ʤʦʞʝʪ ʦʩʪʘʥʦʚʠʪʴ ʨʘʙʦʪʫ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ 

ʢʦʤʧʘʥʠʷ ʥʘʯʥʸʪ ʪʝʨʷʪʴ ʧʨʠʙʳʣʴ. 
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ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʧʦ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʝʛʦʜʥʷ ʥʘ ʧʨʘʢʪʠʢʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʨʘʟʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʦʙʫʯʝʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʢʫʧʝ ʩ ʮʠʬʨʦʚʳʤʠ ʜʚʦʡʥʠʢʘʤʠ. 

ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʙʫʯʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ 

ʘʥʘʣʠʟʘ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʪʦʨʦʡ ʧʦʜʭʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʫʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʩʠʤʫʣʷʮʠʡ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ. ʆʙʘ ʵʪʠʭ ʧʦʜʭʦʜʘ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ ʠ ʚ ʢʫʧʝ ʧʦʟʚʦʣʷʶʪ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ 

ʠʥʪʝʣʣʝʢʪʫ ʙʦʣʝʝ ʪʦʯʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʚʳʩʪʨʘʠʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʵʪʦʤʫ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʘʷ, ʪʝʭʥʦʣʦʛʠʯʥʘʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʙʘʟʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʜʦʙʳʚʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʠ ʪʦʯʥʦʡ ʩʠʤʫʣʷʮʠʠ.  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʩʝʪʝʡ ʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʘʢʞʝ ʚʩʪʨʝʯʘʝʪ ʚʳʟʦʚʳ ʠ ʧʨʝʧʷʪʩʪʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʦʯʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ 

ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʘʪʘʢ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʵʪʠ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ 

ʙʳʪʴ ʫʩʧʝʰʥʦ ʧʨʝʦʜʦʣʝʥʳ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. ɼʨʦʙʦʪʫʥ ʅ.ɺ.  
Scientific adviser: Associate Professor, Candidate of Technical Sciences, Drobotun N.V. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʥʘ ʧʨʠʤʝʨʝ IT-ʛʠʛʘʥʪʘ. ʂʦʤʧʘʥʠʷ Amazon. URL: 

https://iot.ru/riteyl/iskusstvennyy-intellekt-na-primere-it-giganta-kompaniya-amazon (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

12.03.2024) 

2. Amazon Robotics Builds Digital Twins of Warehouses with NVIDIA Omniverse and Isaac Sim. URL: 

https://youtu.be/-VQLqs6s9y0?si=oi7VMC46blhy3XqB (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.03.2024) 

 

References 

1. Iskusstvennyj intellekt na primere IT-giganta. Kompanija Amazon. URL: 

https://iot.ru/riteyl/iskusstvennyy-intellekt-na-primere-it-giganta-kompaniya-amazon (date accessed: 

12.03.2024) 

2. Amazon Robotics Builds Digital Twins of Warehouses with NVIDIA Omniverse and Isaac Sim. URL: 

https://youtu.be/-VQLqs6s9y0?si=oi7VMC46blhy3XqB (date accessed: 20.03.2024) 

 

 
 
 
 
ʋɼʂ 004.931 

 

ɽ.ʉ. ɻʦʜʦʚʘʥʝʮ 
 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 

191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 

 

ʈɸɿʈɸɹʆʊʂɸ ʂʆʅʎɽʇʎʀʀ ʀ ʇʈʆʊʆʊʀʇɸ ʄʆɹʀʃʔʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ɾʀʊɽʃɽʁ ʀ 
ɻʆʉʊɽʁ ʉɸʅʂʊ-ʇɽʊɽʈɹʋʈɻɸ VST.P.ECHA 
 

É ɽ.ʉ. ɻʦʜʦʚʘʥʝʮ, 2024 
 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʣʴʪʝʨʥʘʪʠʚ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʜʠʟʘʡʥ ʠʥʪʝʨʬʝʡʩʘ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʪʚʝʯʘʶʱʠʡ ʰʠʨʦʢʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤʫ 

ʬʫʥʢʮʠʦʥʘʣʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʧʦʠʩʢ ʜʦʩʫʛʘ, ʠʥʪʝʨʬʝʡʩ, ʧʨʦʪʦʪʠʧ, 

ʚʠʟʫʘʣʠʟʘʮʠʷ 

 

E.S. Godovanets 

 

St. Petersburg State University of Industrial Technologies and Design 

191186, St. Petersburg, Bolshaya Morskaya, 18 

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 8 

DEVELOPMENT OF THE CONCEPT AND PROTOTYPE OF A MOBILE APPLICATION FOR 
RESIDENTS AND GUESTS OF ST. PETERSBURG VST.P.ECHA 

 

Abstract: this article analyzes the needs of residents and guests of St. Petersburg, examines existing alternatives, 

and in the course of work, a design for the interface of a mobile application was proposed that meets the needs of 

users and meets a wide range of user functionality. 

Keywords: needs analysis, mobile application, leisure search, interface, prototype, visualization 

 

ʇʦʯʪʠ ʢʘʞʜʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʦʙʣʘʜʘʪʝʣʝʤ ʩʤʘʨʪʬʦʥʘ. ʊʝʣʝʬʦʥ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʦʤ ʩʚʷʟʠ, ʥʦ ʠ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʙʦʪʳ, ʫʯʝʙʳ, 

ʨʘʟʚʣʝʯʝʥʠʡ ʠ ʞʠʟʥʠ ʚ ʮʝʣʦʤ. ʇʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʥʦʚʦʛʦ ʜʝʚʘʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʞʠʟʥʠ ï ʤʝʩʩʝʥʜʞʝʨʳ, ʠʛʨʳ, ʧʨʠʣʦʞʝʥʠʷ ʤʘʛʘʟʠʥʦʚ, ʢʘʬʝ, ʜʦʩʪʘʚʦʢ, ʤʫʟʝʝʚ ʠ 

ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʠʥʜʫʩʪʨʠʷ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʨʦʜʦʣʞʘʝʪ 

ʥʘʙʠʨʘʪʴ ʦʙʦʨʦʪʳ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʩʪʘʚʣʷʷ ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ [1]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʠʥʜʫʩʪʨʠʠ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ, 

ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

- ʚʥʝʜʨʝʥʠʝ 5G ʩʝʪʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʳʩʦʢʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ, 

ʘ ʟʥʘʯʠʪ ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʠ 

ʩʣʦʞʥʳʝ ʧʨʠʣʦʞʝʥʠʷ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʫʤʥʳʝ ʠ 
ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ; 

- ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT), ʦʟʥʘʯʘʶʱʠʡ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʚʩʝʜʥʝʚʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʥʘʠʙʦʣʝʝ 

ʧʨʠʚʳʯʥʘʷ ʩʚʷʟʴ ʩʤʘʨʪʬʦʥʦʚ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ); 

- ʩʧʨʦʩ ʥʘ ʧʣʘʪʬʦʨʤʳ ʨʘʟʨʘʙʦʪʢʠ no-code, ʦʙʣʝʛʯʘʶʱʠʡ ʩʧʝʮʠʘʣʠʩʪʘʤ ʩʦʟʜʘʥʠʝ 

ʧʨʠʣʦʞʝʥʠʡ ʙʝʟ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ. 

ʄʘʛʘʟʠʥʳ ʧʨʠʣʦʞʝʥʠʡ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʠʤ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʉʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʷʚʣʷʶʪʩʷ [2]: 

- ʨʘʟʚʣʝʯʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʠʛʨʳ, ʚʠʜʝʦʭʦʩʪʠʥʛʠ, ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʨʦʩʣʫʰʠʚʘʥʠʷ 
ʤʫʟʳʢʠ; 

- ʧʫʪʝʰʝʩʪʚʠʷ, ʧʨʠʣʦʞʝʥʠʷ, ʧʦʤʦʛʘʶʱʠʝ ʢʫʧʠʪʴ ʙʠʣʝʪʳ ʠ ʟʘʙʨʦʥʠʨʦʚʘʪʴ ʦʪʝʣʴ, 
ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʤʘʨʰʨʫʪʳ ʠ ʢʘʨʪʳ; 

- ʬʠʥʘʥʩʳ, ʩʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷ ʙʘʥʢʦʚ; 

- ʦʙʱʝʥʠʝ, ʢ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ ʤʝʩʩʝʥʜʞʝʨʳ; 

- ʝʜʘ, ʧʨʠʣʦʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʙʳʩʪʨʦ ʟʘʢʘʟʘʪʴ ʝʜʫ ʠʟ ʢʘʬʝ, ʨʝʩʪʦʨʘʥʦʚ ʠʣʠ ʤʘʛʘʟʠʥʦʚ; 

- ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʫʤʥʦʛʦ ʜʦʤʘ. 

ɺʳʙʠʨʘʷ ʢʘʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʪʝʣʝʬʦʥ, ʧʝʨʚʳʤ ʜʝʣʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʪʨʠʪ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʠ ʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʚʠʟʫʘʣʴʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ï ʜʠʟʘʡʥ ʠʥʪʝʨʬʝʡʩʘ. ʋʜʘʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʧʦʥʷʪʥʘʷ ʥʘʚʠʛʘʮʠʷ, ʝʜʠʥʘʷ 

ʩʪʠʣʠʩʪʠʢʘ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʣʝʯʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʪʩʫʪʩʪʚʠʝ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʦʙʦʨʦʪ ï ʦʪʪʦʣʢʥʫʪʴ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʟʚʦʣʷʝʪ: 

- ʧʨʠʚʣʝʯʴ ʢʣʠʝʥʪʦʚ; 

- ʫʧʨʦʩʪʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘʤʠ; 

- ʧʦʚʳʩʠʪʴ ʫʟʥʘʚʘʝʤʦʩʪʴ. 
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ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʪʨʝʥʜʳ ʜʠʟʘʡʥʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ. 1. ʊʨʝʥʜʳ ʜʠʟʘʡʥʘ 

ʇʦʜʭʦʜ ʆʧʠʩʘʥʠʝ 

ʄʠʥʠʤʘʣʠʟʤ ɼʠʟʘʡʥ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʡ ʧʨʦʩʪʦʪʫ ʠ ʦʪʣʠʯʘʶʱʝʡʩʷ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʝʛʦ ʣʝʛʯʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʇʣʦʩʢʠʡ ʜʠʟʘʡʥ ʉʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʤʠʥʠʤʘʣʠʟʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʷʨʢʠʭ ʮʚʝʪʦʚ ʠ ʥʝʦʙʳʯʥʦʡ 

ʪʠʧʦʛʨʘʬʠʢʠ. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦʜʭʦʜʘ ï ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ, ʘ ʥʝ ʚʠʟʫʘʣʴʥʳʡ ʵʬʬʝʢʪ 

ʅʝʦʤʦʨʬʠʟʤ ʂʦʥʮʝʧʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʙʦʪʝ ʩ ʧʣʦʩʢʠʤ ʜʠʟʘʡʥʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʣʦʞʝʥʠʶ ʚʳʛʣʷʜʝʪʴ ʤʠʥʠʤʘʣʠʩʪʠʯʥʦ, ʥʦ ʩ ʦʙʲʝʤʥʳʤʠ ʜʝʪʘʣʷʤʠ 

3D ʛʨʘʬʠʢʘ ʉ ʧʦʤʦʱʴʶ ʦʙʲʝʤʥʦʡ ʛʨʘʬʠʢʠ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʳ ʠ ʘʥʠʤʘʮʠʶ, 

ʢʦʪʦʨʳʝ ʥʨʘʚʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʘʥʠʤʘʮʠʷ ʫʧʨʦʱʘʝʪ 

ʥʘʚʠʛʘʮʠʶ ʧʦ ʧʨʠʣʦʞʝʥʠʶ 

ʊʝʤʥʳʡ ʨʝʞʠʤ ʇʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʬʦʥʝ ʜʨʫʛʠʭ. ʊʝʤʥʳʡ ʬʦʥ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʤʝʩʪʠʪʴ ʫʥʠʢʘʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ ʢʨʘʩʦʪʫ ʠʥʪʝʨʬʝʡʩʫ 

ɻʨʘʜʠʝʥʪʳ ʠ ʪʝʥʠ ʀʥʪʝʨʬʝʡʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʜʠʝʥʪʦʚ ʜʘʶʪ ʠʟʳʩʢ, ʵʣʝʛʘʥʪʥʦʩʪʴ ʠ 

ʬʦʢʫʩʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʥʦʚʥʦʤ ʩʦʜʝʨʞʠʤʦʤ 

ʇʦʣʥʦʵʢʨʘʥʥʘʷ 

ʠʤʤʝʨʩʠʚʥʘʷ ʛʨʘʬʠʢʘ 

ʉʫʪʴ ʢʦʥʮʝʧʮʠʠ ʚ ʪʦʤ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʫʛʦʣ ʠ ʦʙʣʘʩʪʴ ʜʠʩʧʣʝʷ ʪʝʣʝʬʦʥʘ 

ʙʳʣʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ, ʯʪʦ ʧʦʜʪʘʣʢʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʧʝʨʝʭʦʜʫ ʥʘ 

ʜʨʫʛʠʝ ʩʪʨʘʥʠʮʳ ʧʨʠʣʦʞʝʥʠʷ 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʪʝʨʬʝʡʩʳ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʩʚʦʠʤ ʜʠʟʘʡʥʦʤ, 

ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠ ʨʝʰʘʶʪ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. 

 

 
ʈʠʩ. 1. ʀʥʪʝʨʬʝʡʩʳ ʧʨʠʣʦʞʝʥʠʡ 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ ʚ ʈʦʩʩʠʠ ʠ ʥʘʟʳʚʘʝʪʩʷ ʢʫʣʴʪʫʨʥʦʡ 

ʩʪʦʣʠʮʝʡ. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʇʝʪʝʨʙʫʨʛʘ ʩʦʩʪʘʚʣʷʝʪ 7 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʠ ʢʘʞʜʳʡ ʛʦʜ ʦʥ ʩʪʘʥʦʚʠʪʩʷ 

ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʤʝʩʪʦʤ ʦʪʜʳʭʘ ʜʣʷ 10 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ̫ ʚʣʷʝʪʩʷ ʣʠ ʯʝʣʦʚʝʢ ʞʠʪʝʣʝʤ 

ʠʣʠ ʛʦʩʪʝʤ ʛʦʨʦʜʘ, ʦʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʢʘʢʠʤʠ-ʣʠʙʦ ʪʨʫʜʥʦʩʪʷʤʠ. ʉʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʤʦʞʝʪ 

ʨʝʰʠʪʴ ʦʜʥʫ ʠʟ ʧʨʦʙʣʝʤ ï ʧʦʤʦʞʝʪ ʣʶʜʷʤ ʩʵʢʦʥʦʤʠʪʴ ʩʚʦʠ ʣʠʯʥʳʝ ʨʝʩʫʨʩʳ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ï ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʦʭʦʜ, ʦʩʦʙʝʥʥʦʩʪʠ, ʤʝʯʪʳ, ʙʦʣʠ ʠ ʠʥʪʝʨʝʩʳ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʙʳʣʠ 

ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʧʝʨʩʦʥ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 2. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʠ ʧʝʨʩʦʥʳ ï ʅʘʪʘʣʴʷ, 

ʧʨʦʞʠʚʘʶʱʘʷ ʚ ʛʦʨʦʜʝ ʧʦʩʪʦʷʥʥʦ, ʊʘʪʴʷʥʘ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʙʳʚʘʝʪ ʚ ʇʠʪʝʨʝ, ʠ ɸʣʝʢʩʘʥʜʨʘ, ʢʦʪʦʨʘʷ 

ʧʨʠʝʟʞʘʝʪ ʚ ʛʦʨʦʜ ʨʝʜʢʦ. 
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ʈʠʩ. 2. ʂʘʨʪʳ ʧʝʨʩʦʥ 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʩʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʙʦʣʝʡ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 

3. ʅʘ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʘ ʦʪʦʙʨʘʞʝʥʳ ʩʬʝʨʳ ʞʠʟʥʠ, ʧʦ ʢʦʪʦʨʳʤ ʢ ʢʘʞʜʦʡ ʧʝʨʩʦʥʝ ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʬʝʨ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʨʠ ʠʟʤʝʨʝʥʠʷ, ʛʜʝ: 

- ç+è ï ʥʝ ʠʩʧʳʪʳʚʘʝʪ ʪʨʫʜʥʦʩʪʝʡ, ʚʩʝ ʫʩʪʨʘʠʚʘʝʪ; 

- ç0è ï ʥʝʡʪʨʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ, ʥʝ ʠʩʧʳʪʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʫʜʥʦʩʪʠ, ʥʦ ʥʝ ʚʩʝ 
ʫʩʪʨʘʠʚʘʝʪ; 

- ç-è ï ʚʳʟʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ, ʥʝ ʫʩʪʨʘʠʚʘʝʪ. 

 

 
ʈʠʩ. 3. ɼʠʘʛʨʘʤʤʘ ʙʦʣʝʡ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʠʚʰʠʝʩʷ ʜʘʥʥʳʝ, ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʩʦʥʳ ʠʩʧʳʪʳʚʘʶʪ 

ʪʨʫʜʥʦʩʪʠ ʚ ʚʳʙʦʨʝ ʠ ʧʦʜʙʦʨʝ ʜʦʩʫʛʘ. ʇʨʠ ʘʥʘʣʠʟʝ, ʧʦʯʝʤʫ ʜʘʥʥʘʷ ʩʬʝʨʘ ʚʳʟʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ, ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʦʙʣʝʤʳ ʢʘʞʜʦʡ ʧʝʨʩʦʥʳ ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʙʱʠʝ: 

- ʧʦʠʩʢ ʢʦʤʧʘʥʠʠ; 

- ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʤʝʩʪʘ; 

- ʧʦʠʩʢ ʤʝʩʪ ʠ ʤʝʨʦʧʨʠʷʪʠʡ; 

- ʤʥʦʛʦʣʶʜʥʳʝ ʤʝʩʪʘ; 

- ʩʝʤʝʡʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʨʝʰʘʶʱʝʛʦ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 4. 
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ʈʠʩ. 4. ʆʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ 

 

ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʧʦʤʦʛ ʧʦʥʷʪʴ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ. 

ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʠʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʘʥʘʣʦʛʠ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʆʜʥʘʢʦ ʘʥʘʣʦʛʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤʫ ʨʝʩʫʨʩʫ ï ʥʝʪ. ʇʦʵʪʦʤʫ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʯʘʩʪʠʯʥʦ 

ʩʭʦʞʠʡ ʬʫʥʢʮʠʦʥʘʣ. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʣʦʞʝʥʠʷ-ʧʫʪʝʚʦʜʠʪʝʣʠ. ʇʨʠʣʦʞʝʥʠʝ çVisit-Petersburgè 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʧʠʩʦʢ ʤʝʩʪ ʠ ʵʢʩʢʫʨʩʠʡ, ʥʘ ʩʪʨʘʥʠʮʝ ʤʝʩʪʘ ʠʣʠ ʵʢʩʢʫʨʩʠʠ ʝʩʪʴ ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ, ʧʦʤʦʛʘʶʱʝʝ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʧʦʩʝʱʝʥʠʠ. ʆʜʥʘʢʦ ʧʨʠʣʦʞʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʩʘʡʪ, ʚ 

ʢʦʪʦʨʦʤ ʩʣʦʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʠ ʥʘʡʪʠ ʢʘʢʦʝ-ʣʠʙʦ ʤʝʨʦʧʨʠʷʪʠʝ. ʇʨʠʣʦʞʝʥʠʝ çʀʩʢʫʩʩʪʚʦ ʧʨʦʛʫʣʢʠè 

ʦʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ ʜʣʷ ʪʫʨʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʟʥʘʶʪ ʛʦʨʦʜ ʠʣʠ ʜʣʷ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʠʩʢʝ ʠʥʪʝʨʝʩʥʳʭ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʧʨʦʛʫʣʦʢ. ɺ ʧʨʠʣʦʞʝʥʠʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʫʪʴ, 
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ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʧʫʪʠ, ʠ ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʦ ʥʠʭ, ʧʦʤʦʛʘʶʱʘʷ ʣʫʯʰʝ 

ʫʟʥʘʪʴ ʤʝʩʪʥʦʩʪʴ. 

 

 
ʈʠʩ. 5. ʇʨʠʣʦʞʝʥʠʷ-ʧʫʪʝʚʦʜʠʪʝʣʠ 

 

ɼʣʷ ʧʦʠʩʢʘ ʠʥʪʝʨʝʩʥʳʭ ʤʝʩʪ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʣʦʞʝʥʠʝʤ çʂʘʚʝʨè, ʚ ʢʦʪʦʨʦʤ ʪʘʢʞʝ 

ʤʦʞʥʦ ʥʘʡʪʠ ʢʦʤʧʘʥʠʶ, ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʣʶʜʴʤʠ ʩʦ ʩʭʦʞʠʤʠ ʠʥʪʝʨʝʩʘʤʠ, ʥʘʡʪʠ ʤʝʨʦʧʨʠʷʪʠʷ. ɹʣʘʛʦʜʘʨʷ 

ʧʨʠʣʦʞʝʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʥʘʡʪʠ ʧʦʜʭʦʜʷʱʝʝ ʧʦ ʠʥʪʝʨʝʩʘʤ 

ʤʝʨʦʧʨʠʷʪʠʝ. ʆʜʥʘʢʦ ʬʫʥʢʮʠʦʥʘʣ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʳʤ ʠʟ-ʟʘ ʧʣʘʪʥʦʡ ʧʦʜʧʠʩʢʠ, 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʥʘ ʜʝʥʴ, ʥʝʜʝʣʶ ʠʣʠ ʤʝʩʷʮ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʣʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ 

ʢʘʢ ʤʝʩʪʥʳʤ ʞʠʪʝʣʷʤ, ʪʘʢ ʠ ʧʨʠʝʟʞʠʤ ʥʘ ʧʘʨʫ ʜʥʝʡ. ɺ ʧʨʠʣʦʞʝʥʠʠ çʗʥʜʝʢʩ.ɸʬʠʰʘè ʤʦʞʥʦ ʥʘʡʪʠ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʠ ʩ ʣʝʛʢʦʩʪʴʶ ʧʨʠʦʙʨʝʩʪʠ ʚʭʦʜʥʳʝ ʙʠʣʝʪʳ. ʇʨʠʣʦʞʝʥʠʷ 

ʜʣʷ ʧʦʠʩʢʘ ʨʘʟʚʣʝʯʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 6. 

 

 
ʈʠʩ. 6. ʇʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʦʠʩʢʘ ʨʘʟʚʣʝʯʝʥʠʡ 

 

ʀʟʫʯʠʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ, 

ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʦʥʮʝʧʮʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʨʝʩʫʨʩʘ: 

- ʯʪʦ? ï ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʞʝʣʘʶʱʠʭ ʦʪʜʦʭʥʫʪʴ 

ʠ ʦʪʚʣʝʯʴʩʷ ʦʪ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʪʝʭ, ʜʣʷ ʢʦʛʦ ʧʫʪʝʰʝʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʠ 

ʨʘʙʦʪʳ; 

- ʜʣʷ ʯʝʛʦ? ï ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʤʝʩʪ ʦʪʜʳʭʘ ʩ ʫʯʝʪʦʤ ʣʠʯʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʫʩʣʫʛʘʤʠ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʚʨʝʤʷʧʨʦʚʦʞʜʝʥʠʷ; 

- ʢʘʢ? ï ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʩʝʭ ʤʝʩʪʘʭ ʛʦʨʦʜʘ, ʩʦʙʨʘʥʥʫʶ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʣʘʛʦʜʘʨʷ ʦʪʟʳʚʘʤ ʠ ʢʦʤʤʝʥʪʘʨʠʷʤ. 
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ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʮʝʧʮʠʠ ʧʨʠʣʦʞʝʥʠʷ 

ʊʘʙʣʠʮʘ. 2. ʕʣʝʤʝʥʪʳ ʢʦʥʮʝʧʮʠʠ ʧʨʠʣʦʞʝʥʠʷ 

ʕʣʝʤʝʥʪ ʆʧʠʩʘʥʠʝ 

ʄʦʪʠʚʘʮʠʷ 
ɼʣʷ ʛʦʩʪʝʡ ʛʦʨʦʜʘ: ʧʦʠʩʢ ʠʥʪʝʨʝʩʥʳʭ ʤʝʩʪ ʜʣʷ ʚʨʝʤʷʧʨʦʚʦʞʜʝʥʠʷ; 

ɼʣʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ: ʧʦʠʩʢ ʥʦʚʳʭ ʤʝʩʪ, ʩʝʟʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʄʦʥʝʪʠʟʘʮʠʷ ɺʣʘʜʝʣʴʮʳ ʤʝʩʪ, ʛʜʝ ʥʝʦʙʭʦʜʠʤ ʚʭʦʜʥʦʡ ʙʠʣʝʪ 

ɸʥʘʣʦʛʠ ʅʝʪ 

ɺʦʚʣʝʯʝʥʥʦʩʪʴ 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʚʣʘʜʝʣʴʮʘʤʠ ʤʝʩʪ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʝʣʠʪʴʩʷ ʩʚʦʠʤ ʤʥʝʥʠʝʤ ʦ 

ʤʝʩʪʝ ʠ ʥʘʡʪʠ ʜʨʫʛʠʝ ʠʥʪʝʨʝʩʥʳʝ ʤʝʩʪʘ; 

ʈʝʢʣʘʤʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ; 

ʈʝʢʣʘʤʘ ʥʘ ʘʬʠʰʘʭ ʠ ʙʘʥʥʝʨʘʭ 

ʇʦʜʜʝʨʞʢʘ 

ɺʣʘʜʝʣʴʮʳ ʟʘʚʝʜʝʥʠʡ; 

ʂʦʤʠʪʝʪ ʧʦ ʢʫʣʴʪʫʨʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ; 

ɾʠʪʝʣʠ ʛʦʨʦʜʘ 

ʉʪʨʫʢʪʫʨʘ 

ʈʝʛʠʩʪʨʘʮʠʷ/ʘʚʪʦʨʠʟʘʮʠʷ ï ʉʧʠʩʦʢ ʚʩʝʭ ʤʝʩʪ ï ʌʠʣʴʪʨ ʧʦʠʩʢʘ ï ʋʯʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ï ʉʨʘʚʥʝʥʠʝ ʮʝʥ ï ʇʨʦʩʤʦʪʨ ʤʘʨʰʨʫʪʘ ï ɹʨʦʥʠʨʦʚʘʥʠʝ 

ʤʝʩʪ ï ʇʦʢʫʧʢʘ ʙʠʣʝʪʘ 

ʉʪʝʡʢʭʦʣʜʝʨʳ 

ɺʣʘʜʝʣʴʮʳ ʤʝʩʪ ʠ ʟʘʚʝʜʝʥʠʡ; 

ʄʝʥʝʜʞʝʨʳ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʤʝʩʪ; 

ʆʨʛʘʥʠʟʘʪʦʨʳ ʤʝʨʦʧʨʠʷʪʠʡ; 

ʈʘʙʦʯʠʡ ʧʝʨʩʦʥʘʣ; 

ɼʠʟʘʡʥʝʨʳ/ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʇʦʩʪʦʷʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ 

ʗʟʳʢ ʈʫʩʩʢʠʡ 

ʉʪʠʣʴ ʄʠʥʠʤʘʣʠʟʤ ʩ ʘʢʮʝʥʪʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ɼʝʡʩʪʚʠʷ 

ʇʦʢʫʧʢʘ ʚʭʦʜʥʦʛʦ ʙʠʣʝʪʘ; 

ʈʝʛʠʩʪʨʘʮʠʷ ʥʘ ʤʝʨʦʧʨʠʷʪʠʝ; 

ɹʨʦʥʠʨʦʚʘʥʠʝ; 

ɿʘʢʘʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ 

 

ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʦʙʨʘʟʘ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʤʫʜʙʦʨʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ 

ʨʠʩʫʥʢʝ 7. 

 

 
ʈʠʩ. 7. ʄʫʜʙʦʨʜ 

 

ɺ ʜʘʥʥʦʤ ʄʫʜʙʦʨʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʡ: 

- ʢʘʨʪʠʥʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʙʱʠʡ ʦʙʨʘʟ ʧʨʠʣʦʞʝʥʠʷ ï ʘʪʤʦʩʬʝʨʥʳʝ ʬʦʪʦʛʨʘʬʠʠ ʩ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʦʤ, ʘʩʩʦʮʠʠʨʫʶʱʠʝʩʷ ʩ ʫʶʪʦʤ ʠ ʜʫʰʝʚʥʦʩʪʴʶ; 

- ʢʘʨʪʠʥʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʮʚʝʪʦʚʫʶ ʧʘʣʠʪʨʫ ï ʧʘʩʪʝʣʴʥʳʝ ʦʪʪʝʥʢʠ, ʩ ʘʢʮʝʥʪʥʳʤ 

ʣʘʚʘʥʜʦʚʳʤ ʮʚʝʪʦʤ; 

- ʢʘʨʪʠʥʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʬʝʨʝʥʩʳ ʧʨʠʣʦʞʝʥʠʡ ï ʤʠʥʠʤʘʣʠʩʪʠʯʝʩʢʠʝ, ʚ ʝʜʠʥʦʤ 

ʩʪʠʣʝ, ʩ ʘʢʮʝʥʪʥʳʤ ʮʚʝʪʦʤ. 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣʠ ʫʯʪʝʥʳ ʙʦʣʠ ʧʝʨʩʦʥ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʧʨʠʣʦʞʝʥʠʡ-ʘʥʘʣʦʛʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

1) ʦʩʥʦʚʥʳʝ: ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠ ʤʝʩʪʘʭ; ʢʦʤʤʫʥʠʢʘʮʠʷ ʩ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʜʚʝʟʪʠ; ʧʨʦʩʤʦʪʨ ʦʪʟʳʚʦʚ ʦ ʚʦʜʠʪʝʣʝ/ʩʝʨʚʠʩʝ; ʧʨʦʩʤʦʪʨ ʢʘʨʪ ʠ 

ʩʧʦʩʦʙʘʭ ʜʦʙʨʘʪʴʩʷ ʜʦ ʤʝʩʪʘ; ʧʨʦʩʤʦʪʨ ʦʪʟʳʚʦʚ ʦ ʤʝʩʪʘʭ ʦʪ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʫʞʝ ʧʦʩʝʪʠʣʠ 

ʝʛʦ; ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʦʠʤʦʩʪʠ ʧʦʩʝʱʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʫʧʢʠ ʚʭʦʜʥʳʭ ʙʠʣʝʪʦʚ; ʧʨʦʩʤʦʪʨ ʦʪʟʳʚʦʚ ʦʙ 

ʫʩʣʫʛʘʭ/ʩʝʨʚʠʩʝ; ʬʠʣʴʪʨ ʧʦʠʩʢʘ ʧʦ ʣʠʯʥʳʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ; 

2) ʚʪʦʨʠʯʥʳʝ: ʧʦʠʩʢ ʛʨʫʧʧ ʠ ʢʦʤʧʘʥʠʡ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʚʨʝʤʷʧʨʦʚʦʞʜʝʥʠʷ; ʟʥʘʢʦʤʩʪʚʦ ʩ 
ʧʦʧʫʪʯʠʢʘʤʠ; ʧʨʦʩʤʦʪʨ ʥʘʭʦʞʜʝʥʠʷ ʧʦ ʢʘʨʪʘʤ ʛʦʨʦʜʘ; ʘʨʝʥʜʘ ʤʘʰʠʥʳ; ʧʝʨʩʦʥʘʣʴʥʦʝ ʧʦʩʝʱʝʥʠʝ; 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʩ ʧʝʨʩʦʥʘʣʦʤ ʧʨʠ ʚʳʙʦʨʝ; 

3) ʫʥʠʢʘʣʴʥʳʝ: ʬʠʣʴʪʨ ʧʦ ʞʘʥʨʫ ʠ ʚʠʜʫ ʜʦʩʫʛʘ; ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʢʫʨʩʠʷʭ ʠ ʪʨʘʥʩʧʦʨʪʝ ʥʘ 
ʤʝʩʪʦ; ʧʨʦʩʤʦʪʨ ʠ ʩʨʘʚʥʝʥʠʝ ʮʝʥ ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʡ; ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʢʣʶʟʠʚʥʳʭ 

ʵʢʩʢʫʨʩʠʷʭ; ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛʘʭ ʚ ʤʝʩʪʝ ʦʪʜʳʭʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʦʙʨʝʪʝʥʠʷ. 

ʊʘʢ ʢʘʢ ʢʘʞʜʘʷ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʝʨʩʦʥ ʧʨʝʩʣʝʜʫʝʪ ʩʚʦʠ ʮʝʣʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʳʣʠ 

ʩʦʩʪʘʚʣʝʥʳ ʩʚʦʠ ʩʭʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʦ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʊʘʪʴʷʥʳ, ʢʦʪʦʨʘʷ ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʠʩʢʝ ʢʦʤʧʘʥʠʡ ʠ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛʘʭ. ɼʘʥʥʘʷ ʩʭʝʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 8. 

 

 
ʈʠʩ. 8. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʊʘʪʴʷʥʳ ʩ ʧʨʠʣʦʞʝʥʠʝʤ 

 

 

ɿʘʪʝʤ, ʧʦ ʩʭʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚʘʡʬʨʝʡʤʳ ʵʢʨʘʥʦʚ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʢʘʟʘʥʥʳʝ 

ʥʘ ʨʠʩʫʥʢʝ 9. 

 

 
ʈʠʩ. 9. ɺʘʡʬʨʝʡʤʳ ʵʢʨʘʥʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʊʘʪʴʷʥʳ 

 

ʀʟ ʧʦʣʫʯʠʚʰʠʭʩʷ ʚʘʡʬʨʝʡʤʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 7 ʵʢʨʘʥʦʚ: ʩʪʨʘʥʠʮʘ ʨʝʛʠʩʪʨʘʮʠʠ; ʛʣʘʚʥʘʷ 

ʩʪʨʘʥʠʮʘ; ʩʪʨʘʥʠʮʘ ʢʦʤʴʶʥʠʪʠ; ʩʪʨʘʥʠʮʘ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ; ʩʪʨʘʥʠʮʘ ʩ ʢʘʨʪʦʯʢʦʡ ʤʝʩʪʘ; ʩʪʨʘʥʠʮʘ 

ʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ; ʩʪʨʘʥʠʮʘ ʩ ʥʘʚʠʛʘʪʦʨʦʤ. ʇʦ ʜʘʥʥʳʤ ʩʪʨʘʥʠʮʘʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʜʨʦʙʥʳʝ 

ʚʘʡʬʨʝʡʤʳ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʢʨʘʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 10. 
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ʈʠʩ. 10. ʇʦʜʨʦʙʥʳʝ ʚʘʡʬʨʝʡʤʳ 

 

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʵʢʨʘʥʦʚ ʧʨʠʣʦʞʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚ. ɺ ʨʘʟʨʘʙʦʪʢʝ ʜʠʟʘʡʥʘ ʵʢʨʘʥʦʚ ʤʦʙʠʣʴʥʦʛʦ ʧʦʜ ʢʦʥʩʪʨʫʢʪʠʚʦʤ ʧʦʥʠʤʘʝʪʩʷ UI kit ï ʥʘʙʦʨ 

ʵʣʝʤʝʥʪʦʚ ʨʝʩʫʨʩʘ. ɺ UI kit ʚʭʦʜʷʪ ʪʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʘʢ ʬʠʨʤʝʥʥʳʝ ʰʨʠʬʪʳ, ʮʚʝʪʘ, ʩʪʠʣʠʟʘʮʠʷ 

ʩʦʩʪʦʷʥʠʡ ʢʥʦʧʦʢ, ʦʬʦʨʤʣʝʥʠʝ ʧʦʣʝʡ ʚʚʦʜʘ, ʵʣʝʤʝʥʪʳ ʚʳʙʦʨʘ, ʠʢʦʥʦʛʨʘʬʠʢʘ ʠ ʤʦʜʫʣʴʥʘʷ ʩʝʪʢʘ. ɼʘʥʥʳʝ 

ʵʣʝʤʝʥʪʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 11. 

 

 
ʈʠʩ. 11. UI kit 

 

ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʵʢʨʘʥʦʚ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ï 

ʧʦʤʝʱʝʥʠʝ ʤʘʢʝʪʦʚ ʩʘʡʪʘ ʥʘ ʤʦʢʘʧʳ ʜʣʷ ʙʦʣʝʝ ʣʫʯʰʝʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʢʘʢ ʵʢʨʘʥʳ ʙʫʜʫʪ 

ʚʳʛʣʷʜʝʪʴ ʥʘ ʵʢʨʘʥʝ ʪʝʣʝʬʦʥʘ. ʅʘ ʨʠʩʫʥʢʝ 12 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʢʝʪʳ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʵʢʨʘʥʦʚ ʧʨʠʣʦʞʝʥʠʷ. 
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ʈʠʩ. 12. ʄʘʢʝʪʳ ʵʢʨʘʥʦʚ ʧʨʠʣʦʞʝʥʠʷ 

 

ʅʘ ʨʠʩʫʥʢʝ 13 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʠʥʘʣʴʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʵʢʨʘʥʦʚ. 

 

 
ʈʠʩ. 13. ʌʠʥʘʣʴʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ ʞʠʪʝʣʷʤ ʠ ʛʦʩʪʷʤ ʛʦʨʦʜʘ ʩ ʣʝʛʢʦʩʪʴʶ 

ʧʦʜʦʙʨʘʪʴ ʠʥʪʝʨʝʩʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʠʣʠ ʥʝʦʙʳʯʥʦʝ ʤʝʩʪʦ, ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ, ʥʘʡʪʠ 

ʢʦʤʧʘʥʠʶ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʧʨʦʛʫʣʢʠ ʠ ʧʦʜʨʦʙʥʦ ʦʧʠʰʝʪ ʧʫʪʴ. ʀʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥ ʚ ʝʜʠʥʦʤ 

ʩʪʠʣʝ ʠ ʷʚʣʷʝʪʩʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ, ʜʣʷ ʣʶʙʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʤʘʨʪʬʦʥʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʊʝʥʜʝʥʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. URL: https://appmaster.io/ru/blog/osnovnye-tendentsii-

razvitiia-mobil-nykh-prilozhenii (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.03.2024) 

2. ʂʘʪʝʛʦʨʠʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. URL: https://mabee.ru/publishing/mobilnaya-razrabotka/kakie-

kategorii-mobilnykh-prilozheniy-sushchestvuyut-segodnya/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.03.2024)  
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SOME FEATURES OF CALCULATION OF FLAT FIGURE AREAS USING A CERTAIN INTEGRAL 

 
Annotation: The cases of equality of figures limited by trigonometric functions and figures limited by straight 

segments are considered. 

Keywords: Definite integral, area, irrationality, equality, approximate estimates 

 
ʂʨʠʚʦʣʠʥʝʡʥʦʡ ʪʨʘʧʝʮʠʝʡ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʣʦʩʢʫʶ ʬʠʛʫʨʫ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʣʠʥʠʷʤʠ: ʛʨʘʬʠʢʦʤ 

()y f x= x a= x b= 0y=ʦʜʥʦʟʥʘʯʥʦʡ ʬʫʥʢʮʠʠ ; ʧʨʷʤʳʤʠ  ʠ  ʠ ʦʩʴʶ ʆx .  

ʇʣʦʱʘʜʴ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʪʨʘʧʝʮʠʠ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ, ʝʩʣʠ 

ʟʘʜʘʥʳ ʫʨʘʚʥʝʥʠʷ ʣʠʥʠʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʵʪʫ ʬʠʛʫʨʫ.  

ʈʘʩʩʤʦʪʨʠʤ ʜʘʥʥʫʶ ʟʘʜʘʯʫ ʥʘ ʧʨʠʤʝʨʝ ʚʳʯʠʩʣʝʥʠʷ ʧʣʦʱʘʜʠ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʪʨʘʧʝʮʠʠ, 

()siny x= 0 x¢ ¢pʦʛʨʘʥʠʯʝʥʥʦʡ ʣʠʥʠʷʤʠ  ʠ ʦʩʴʶ ʘʙʩʮʠʩʩ ʧʨʠ . 

ɺʳʙʝʨʝʤ ʦʜʠʥʘʢʦʚʳʡ ʤʘʩʰʪʘʙ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʠ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʥʦʡ 

ʦʪʨʝʟʢʘ [0;1]. ɺʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʭ ʦʪ 0 ʜʦ ˊ ʘʙʩʮʠʩʩʘ ʧʨʠʥʠʤʘʝʪ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

2

p
ʠ ʠʨʨʘʮʠʦʥʘʣʴʥʳʝ, ʥʘʧʨʠʤʝʨ  ʠʣʠ ˊ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʦʧʠʩʘʪʴ ʥʠʢʘʢʦʡ ʢʦʥʝʯʥʦʡ ʠʣʠ ʙʝʩʢʦʥʝʯʥʦʡ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʴʶ [1]. ʂʦʥʝʯʥʦ, ʤʘʩʰʪʘʙʳ ʧʦ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ ʤʦʛʫʪ ʙʳʪʴ ʠ ʨʘʟʣʠʯʥʳʤʠ. 

ʅʦ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʧʣʦʱʘʜʝʡ ʞʝʣʘʪʝʣʴʥʦ ʩʦʙʣʶʜʘʪʴ ʦʜʠʥʘʢʦʚʳʝ ʤʘʩʰʪʘʙʳ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʠ ʧʦ ʦʩʠ 

ʦʨʜʠʥʘʪ. ʀʥʘʯʝ, ʧʦʣʫʯʘʝʤʳʡ ʯʝʨʪʸʞ ʪʝʨʷʝʪ ʟʥʘʯʝʥʠʝ ʠʣʣʶʩʪʨʘʮʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʏʘʩʪʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʛʨʘʬʠʢʦʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʫʢʘʟʳʚʘʶʪ ʥʝ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʪʦʯʢʠ, ʘ ʟʥʘʯʝʥʠʝ 

ʪʦʯʢʠ, ʚʳʨʘʞʝʥʥʦʝ ʯʝʨʝʟ ʯʠʩʣʦ ˊ (ʨʠʩ.1).  

 
ʈʠʩ 1. ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ y=sin(x).  

 

()siny x= [0; ]pʇʦʩʪʨʦʠʤ ʣʠʥʠʶ ʥʘ ʠʥʪʝʨʚʘʣʝ  (ʨʠʩ.2).  
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ʈʠʩ 2. ʂʨʠʚʦʣʠʥʝʡʥʘʷ ʪʨʘʧʝʮʠʷ.  

 

ʊʘʢ ʢʘʢ ˊ ʯʠʩʣʦ ʠʨʨʘʮʠʦʥʘʣʴʥʦʝ, ʤʳ ʥʝ ʤʦʞʝʤ ʫʢʘʟʘʪʴ ʪʦʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ˊ ʥʘ ʦʩʠ 

ʘʙʩʮʠʩʩ [2]. ʄʳ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ˊ~3,14, ʪʦʯʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʦʣʦʚʠʥʘ ʧʝʨʚʦʛʦ 

ʦʪʙʨʦʰʝʥʥʦʛʦ ʟʥʘʢʘ. ʊʘʢ ʢʘʢ ʤʳ ʦʪʙʨʦʩʠʣʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʢʠ, ʪʦ ʨʝʘʣʴʥʘʷ ʪʦʯʢʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʝʩʢʦʣʴʢʦ 

ʧʨʘʚʝʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

0 x¢ ¢pʉʪʨʦʠʤ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y=sin(x) ʥʘ ʧʨʦʤʝʞʫʪʢʝ . ɺʠʜʥʦ, ʯʪʦ ʚʩʷ ʢʨʠʚʦʣʠʥʝʡʥʘʷ 

ʪʨʘʧʝʮʠʷ ʣʝʞʠʪ ʚʥʫʪʨʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ABCD. ʂʘʢʦʡ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʦʪʚʝʪ? 

ʇʣʦʱʘʜʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ABCD ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʦʩʥʦʚʘʥʠʷ AD ʥʘ ʚʳʩʦʪʫ ɸɺ. ʗʩʥʦ, ʯʪʦ ʵʪʘ 

1S=pÖ =pʧʣʦʱʘʜʴ ʨʘʚʥʘ  ʢʚ. ʝʜ., ʯʪʦ ʧʨʠʤʝʨʥʦ ʩʦʩʪʘʚʣʷʝʪ 3,14 ʢʚ. ʝʜ. ɿʥʘʯʠʪ ʧʣʦʱʘʜʴ ʢʨʠʚʦʣʠʥʝʡʥʦʡ 

ʪʨʘʧʝʮʠʠ ʤʝʥʴʰʝ 3,14 ʢʚ. ʝʜ. ɺʳʯʠʩʣʠʤ ʪʝʧʝʨʴ ʠʩʢʦʤʫʶ ʧʣʦʱʘʜʴ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʛʨʘʣ ʧʦ 

ʬʦʨʤʫʣʝ ʅʴʶʪʦʥʘ-ʃʝʡʙʥʠʮʘ [3]: 

0

0

sin cos (cos cos0) ( 1 1) 2S xdx x

p
p

= =- =- p- =- - - =ñ                           (1)    

ʆʪʚʝʪ ʧʦʣʫʯʠʣʩʷ ʥʝʦʞʠʜʘʥʥʳʤ! ʄʳ ʧʨʠʚʳʢʣʠ, ʯʪʦ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʧʣʦʱʘʜʠ ʢʨʫʛʘ ʠ ʝʛʦ ʯʘʩʪʝʡ, 

ʚʳʯʠʩʣʝʥʠʷ ʚʩʝʛʜʘ ʩʚʷʟʘʥʳ ʩ ʠʨʨʘʮʠʦʥʘʣʴʥʳʤʠ ʯʠʩʣʘʤʠ. ɿʜʝʩʴ ʞʝ ʫ ʥʘʩ ʜʘʞʝ ʥʝ ʦʢʨʫʞʥʦʩʪʴ, ʘ ʩʠʥʫʩʦʠʜʘ, 

ʥʦ ʦʪʚʝʪ ʥʝ ʪʦʣʴʢʦ ʥʝ ʩʦʜʝʨʞʠʪ ʠʨʨʘʮʠʦʥʘʣʴʥʳʭ ʯʠʩʝʣ, ʘ ʚʳʨʘʞʘʝʪʩʷ ʧʨʦʩʪʦ ʯʝʨʝʟ ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ 

"ʜʚʘ". ʅʘʪʫʨʘʣʴʥʳʝ ʯʠʩʣʘ (ʦʪ ʣʘʪ. naturalis çʝʩʪʝʩʪʚʝʥʥʳʡè) ð ʯʠʩʣʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʧʨʠ ʩʯʸʪʝ 1, 2, 3, 4, 5, 6, 7 ʠ ʪʘʢ ʜʘʣʝʝ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ, ʥʘʟʳʚʘʶʪ ʥʘʪʫʨʘʣʴʥʳʤ ʨʷʜʦʤ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʠʨʨʘʮʠʦʥʘʣʴʥʳʝ ʯʠʩʣʘ, ʢʦʥʝʯʥʦ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʵʪʦʡ ʟʘʜʘʯʝ - ʢʦʥʮʳ ʦʪʨʝʟʢʘ, ʥʘ ʢʦʪʦʨʳʝ ʦʧʠʨʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʨʠʚʦʣʠʥʝʡʥʘʷ 

ʪʨʘʧʝʮʠʷ, ʟʘʜʘʥʳ ʢʦʦʨʜʠʥʘʪʘʤʠ [0; ˊ]. ʀ ʯʠʩʣʦʚʘʷ ʨʘʟʤʝʪʢʘ ʦʩʠ ʘʙʩʮʠʩʩ ʧʨʦʠʟʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʨʨʘʮʠʦʥʘʣʴʥʦʛʦ ʯʠʩʣʘ ˊ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʠʥʘ ʦʪʨʝʟʢʘ, ʥʘ ʢʦʪʦʨʳʡ ʦʧʠʨʘʝʪʩʷ ʢʨʠʚʦʣʠʥʝʡʥʘʷ ʪʨʘʧʝʮʠʷ, 

ʨʘʚʥʘ ʯʠʩʣʫ ˊ. ʇʦʧʨʦʙʫʝʤ ʪʝʧʝʨʴ ʧʨʦʚʝʨʠʪʴ "ʥʘ ʛʣʘʟʦʢ" ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ɼʣʷ ʦʮʝʥʠʚʘʥʠʷ ʧʣʦʱʘʜʠ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʪʨʘʧʝʮʠʠ, ʟʘʜʘʥʥʦʡ

0

sinxdx

p

ñ , ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʪʦʜ ʧʨʠʤʝʨʥʦʡ ʦʮʝʥʢʠ [3].ɼʣʷ ʵʪʦʛʦ ʦʙʨʘʪʠʤʩʷ ʢ ʨʠʩ. 3. 
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ʈʠʩ 3. ʇʨʠʤʝʨʥʘʷ ʦʮʝʥʢʘ ʧʣʦʱʘʜʠ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʪʨʘʧʝʮʠʠ 

 
ʈʘʩʩʤʦʪʨʠʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩ ʚʝʨʰʠʥʘʤʠ ABCD, ʦʧʠʩʘʥʥʳʡ ʦʢʦʣʦ ʜʘʥʥʦʡ ʬʠʛʫʨʳ. ʀʩʭʦʜʷ ʠʟ 

ʧʨʦʰʣʳʭ ʚʳʯʠʩʣʝʥʠʡ ʝʛʦ ʧʣʦʱʘʜʴ ʨʘʚʥʘ ˊ. ʇʣʦʱʘʜʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʙʦʣʴʰʝ ʧʣʦʱʘʜʠ ʪʨʘʧʝʮʠʠ. ʇʨʠ 

2
x
p
= sin 1

2

p
=ʟʥʘʯʝʥʠʝ ʩʠʥʫʩʘ ʨʘʚʥʦ ʝʜʠʥʠʮʝ . ʉʦʝʜʠʥʠʤ ʪʦʯʢʠ ɸ ʠ N ʠ ʪʦʯʢʠ N ʠ D. ʇʦʣʫʯʠʤ 

1 1
1 1,57

2 2 2
ANDS AD NMD

p
= Ö = pÖ = =ʨʘʚʥʦʙʝʜʨʝʥʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ AND. . ʇʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ʤʝʥʴʰʝ ʧʣʦʱʘʜʠ ʪʨʘʧʝʮʠʠ. ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʣʦʱʘʜʴ ʠʩʭʦʜʥʦʡ ʢʨʠʚʦʣʠʥʝʡʥʦʡ 

ʪʨʘʧʝʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1,57 ʜʦ 3,14. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʚʥʦ 2,355, ʯʪʦ ʥʘʤʥʦʛʦ ʙʣʠʞʝ ʢ 

ʪʦʯʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʣʦʱʘʜʠ.  

0 x¢ ¢pʄʦʞʥʦ ʝʱʝ ʫʪʦʯʥʠʪʴ ʨʝʟʫʣʴʪʘʪ. ʊʘʢ ʢʘʢ ʧʨʠ  ʩʠʥʫʩ ʝʩʪʴ ʬʫʥʢʮʠʷ ʚʳʧʫʢʣʘʷ, ʛʨʘʬʠʢ 

y=sin(x) ʣʝʞʠʪ ʧʦʜ ʢʘʩʘʪʝʣʴʥʦʡ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʇʨʠ ʵʪʦʤ ʧʣʦʱʘʜʴ ʪʨʘʧʝʮʠʠ AENM =

1

2

p-
 (ʨʠʩ. 4).   

1 1 1
( ) ( 1) 1

2 2 2 2 2
AENMS EN AM NM

p p p-
= + Ö = + - Ö = 

 
ʈʠʩ. 4. ʆʧʠʩʘʥʥʘʷ ʪʨʘʧʝʮʠʷ. 

 
ɽʩʣʠ ʧʦʩʪʨʦʠʪʴ ʩʠʤʤʝʪʨʠʯʥʫʶ ʪʨʘʧʝʮʠʶ, ʪʦ ʧʣʦʱʘʜʴ ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʘʥʥʦʡ ʪʨʘʧʝʮʠʠ ʚ ʜʚʘ ʨʘʟʘ 

1p-ʙʦʣʴʰʝ. ʇʦʣʫʯʠʤ ʙʦʣʝʝ ʪʦʯʥʫʶ ʦʮʝʥʢʫ ʠʥʪʝʛʨʘʣʘ ʩʚʝʨʭʫ =2,14. 

0

1,57 sin 2.14xdx

p

< <ñ  
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ɺ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʇʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʥʘ ʠʥʪʝʨʚʘʣʝ ʨʘʚʥʦ  

( )

b

a
ʩʨ

f x dx

f
b a

=
-

ñ
 

ʊʦ ʝʩʪʴ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ f(x) ʥʘ ʠʥʪʝʨʚʘʣʝ [a;b] ʨʘʚʥʦ ʦʪʥʦʰʝʥʠʶ ʚʝʣʠʯʠʥʳ ʠʥʪʝʛʨʘʣʘ 

sin

b

a

xdxñ  ʢ ʜʣʠʥʝ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʋ ʥʘʩ, ʚʦʟʚʨʘʱʘʷʩʴ ʢ ʪʦʯʥʳʤ ʚʝʣʠʯʠʥʘʤ0

sin( )
2

ʩʨ

x dx

f

p

= =
p p

ñ
    , 

ʠʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʘʥʝʝ ʦʮʝʥʢʠ, ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ  ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʠʥʫʩʘ ʥʘ ʠʥʪʝʨʚʘʣʝ  

0 x¢ ¢p ʣʝʞʠʪ ʚ ʠʥʪʝʨʚʘʣʝ
1

0,5 1ʩʨf< < -
p

  .  

siny x=ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʥʫ ʟʘʜʘʯʫ: ʥʘʡʪʠ ʧʣʦʱʘʜʴ ʬʠʛʫʨʳ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʣʠʥʠʝʡ ʥʘ 

0 2x¢ ¢ pʠʥʪʝʨʚʘʣʝ  (ʨʠʩ. 5). ʋʯʠʪʳʚʘʷ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʜʫʣʷ, ʤʦʞʝʤ ʥʘʧʠʩʘʪʴ ʚ ʨʘʟʚʝʨʥʫʪʦʤ ʚʠʜʝ  

 

sin , 0

sin , 2 .

x x
y

x x

¢ ¢pë
=ì
- p< ¢ pí

  

 
 

ʈʠʩ. 5. ʆ ʨʘʚʥʦʚʝʣʠʢʦʩʪʠ ʬʠʛʫʨ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʩʠʥʫʩʦʠʜʘʤʠ ʠ ʧʨʷʤʳʤʠ.  

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩʫʥʢʘ, ʧʣʦʱʘʜʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʬʠʛʫʨʳ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ʇʝʨʚʘʷ ʯʘʩʪʴ 

0 x¢ ¢pï ʥʘ ʠʥʪʝʨʚʘʣʝ , ʷʩʥʦ, ʯʪʦ ʵʪʫ ʧʣʦʱʘʜʴ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ ʅʴʶʪʦʥʘ-ʃʝʡʙʥʠʮʘ (ʩʤ. 

ʬʦʨʤʫʣʫ 1) 

1

0

sin 2S xdx= =ñ
p

 

xp< ¢2pʇʣʦʱʘʜʴ ʚʪʦʨʦʡ ʯʘʩʪʠ ʵʪʦʡ ʬʠʛʫʨʳ ʧʨʠ , ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 

ʅʴʶʪʦʥʘ-ʃʝʡʙʥʠʮʘ: 

( ) ( ) ( )
2 2

2 2

2 sin sin cos cos cos2 cos 1 2S xdx xdx x x

p p

p p

p p

p p

p p= - =- =- - | = | = - = - -1 =ñ ñ       

(2) 

1 2 4S S S= + =ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʦʤʘʷ ʧʣʦʱʘʜʴ ʢʚ.ʝʜ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʣʦʱʘʜʴ ʜʦʚʦʣʴʥʦ-ʪʘʢʠ ʟʘʤʳʩʣʦʚʘʪʦʡ ʬʠʛʫʨʳ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʚʫʤʷ ʩʠʥʫʩʦʠʜʘʤʠ 

ʠ ʦʜʥʦʡ ʧʨʷʤʦʡ, ʚ ʪʦʯʥʦʩʪʠ ʨʘʚʥʘ 4 ʝʜ. ʢʚ. ʊʦ ʝʩʪʴ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʨʠʚʦʣʠʥʝʡʥʘʷ ʪʨʘʧʝʮʠʷ, ʦʢʘʟʘʣʘʩʴ 
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ʨʘʚʥʦʚʝʣʠʢʘ ʢʚʘʜʨʘʪʫ AQLP ʩʦ ʩʪʦʨʦʥʦʡ 2 ʥʘ ʨʠʩ. 5! ʈʝʟʫʣʴʪʘʪ ʧʦʣʫʯʠʣʩʷ ʜʦʚʦʣʴʥʦ ʥʝʦʞʠʜʘʥʥʳʤ, ʥʦ ʚ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʵʪʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩʦʤʥʝʚʘʪʴʩʷ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʜʨʝʚʥʦʩʪʠ ʟʘʜʘʯʘ ʦ ʧʦʩʪʨʦʝʥʠʠ 

ʨʘʚʥʦʚʝʣʠʢʦʛʦ ʢʚʘʜʨʘʪʘ ʥʘʟʳʚʘʣʘʩʴ çʟʘʜʘʯʘ ʦ ʢʚʘʜʨʘʪʫʨʝè. ʄʳ ʨʝʰʠʣʠ ʪʘʢʫʶ ʟʘʜʘʯʫ ʜʣʷ ʩʠʥʫʩʘ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʣʫʯʰʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʨʠʨʦʜʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʯʠʪʳʚʘʪʴ ʵʪʦ ʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʳʢʣʘʜʢʘʭ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ. 
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CREATING 3D GRAPHICS IN ADOBE ILLUSTRATOR  
 

This article discusses methods and tools for working with three-dimensional objects in the Illustrator graphics 

editor. The article will be useful to students who want to learn how to create 3D objects with a minimum amount 

of knowledge and skills. 

Keywords: Adobe Illustrator, graphics editor, 3D effect, 3D graphics, three-dimensional objects. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʜʠʟʘʡʥʝʨʫ ʥʝʦʙʭʦʜʠʤʦ ʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʩʦʟʜʘʥʠʷ 3D 

ʛʨʘʬʠʢʠ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʧʨʦʩ ʥʘ 3D ʚʠʟʫʘʣʠʟʘʮʠʶ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʚʩʝ ʙʦʣʴʰʝ ʦʞʠʜʘʶʪ 

ʨʝʘʣʠʩʪʠʯʥʳʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 3D ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʘʥʠʤʘʮʠʡ, ʧʦʵʪʦʤʫ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʜʠʟʘʡʥʘ 

ʜʦʣʞʥʳ ʫʤʝʪʴ ʩʦʟʜʘʚʘʪʴ 3D ʢʦʥʪʝʥʪ. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʠ ʥʘʛʣʷʜʥʦ ʧʝʨʝʜʘʪʴ 

ʬʦʨʤʫ, ʦʙʲʝʤ ʠ ʪʝʢʩʪʫʨʳ ʦʙʲʝʢʪʦʚ. 3D ʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʚʠʟʫʘʣʠʟʘʮʠʠ. ʉ 

ʧʦʤʦʱʴʶ 3D ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʝ ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʋʤʝʥʠʝ ʩʦʟʜʘʚʘʪʴ 3D ʢʦʥʪʝʥʪ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ 

ʥʘʚʳʢʦʤ ʜʣʷ ʜʠʟʘʡʥʝʨʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʠʟʘʡʥʝʨʘʤ ʨʘʩʰʠʨʠʪʴ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʙʳʪʴ ʙʦʣʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

3D ʛʨʘʬʠʢʘ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʜʠʟʘʡʥʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʨʝʘʣʠʩʪʠʯʥʳʭ ʠ ʢʨʝʘʪʠʚʥʳʭ ʚʠʟʫʘʣʠʟʘʮʠʡ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʦʙʣʘʩʪʝʡ, ʛʜʝ 3D ʛʨʘʬʠʢʘ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ:  

https://www.labirint.ru/pubhouse/2750/
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ʈʝʢʣʘʤʘ ʠ ʤʘʨʢʝʪʠʥʛ: 3D ʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʷʨʢʠʝ ʠ ʟʘʧʦʤʠʥʘʶʱʠʝʩʷ ʨʝʢʣʘʤʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʘʥʠʤʘʮʠʠ ʠ ʚʠʜʝʦʨʦʣʠʢʠ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ.  

ɸʨʭʠʪʝʢʪʫʨʥʳʡ ʜʠʟʘʡʥ: 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʦʤʦʛʘʷ ʢʣʠʝʥʪʘʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʢʦʥʮʝʧʮʠʶ ʠ ʦʱʫʪʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ.  

ɼʠʟʘʡʥ ʠʥʪʝʨʴʝʨʦʚ: 3D ʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʜʠʟʘʡʥʝʨʘʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʜʝʠ ʜʣʷ ʠʥʪʝʨʴʝʨʘ 

ʧʦʤʝʱʝʥʠʡ, ʧʦʢʘʟʳʚʘʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʝʙʝʣʠ, ʜʝʢʦʨʘ ʠ ʦʩʚʝʱʝʥʠʷ.  

ʀʛʨʦʚʘʷ ʠʥʜʫʩʪʨʠʷ: 3D ʛʨʘʬʠʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʟʫʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʘ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨʘʭ, ʦʪ ʧʝʨʩʦʥʘʞʝʡ ʠ ʤʠʨʘ ʜʦ ʘʥʠʤʘʮʠʠ ʠ ʩʧʝʮʵʬʬʝʢʪʦʚ.  

ʇʨʦʤʳʰʣʝʥʥʳʡ ʜʠʟʘʡʥ: 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʦʚ ʧʨʦʜʫʢʪʦʚ, 

ʤʘʢʝʪʦʚ ʫʧʘʢʦʚʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ.  

ɺ ʮʝʣʦʤ, 3D ʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʜʠʟʘʡʥʝʨʘʤ ʠ ʭʫʜʦʞʥʠʢʘʤ ʨʘʩʰʠʨʠʪʴ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʚʦʧʣʦʪʠʪʴ ʩʚʦʠ ʠʜʝʠ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʨʝʘʣʠʟʤʘ ʠ ʜʝʪʘʣʠʟʘʮʠʠ.  

ɼʚʫʤʝʨʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʧʘʢʝʪʳ ʦʙʳʯʥʦ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʠʣʣʶʟʠʶ ʦʙʲʝʤʘ ʧʨʠ ʧʦʤʦʱʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʭʠʱʨʝʥʠʡ ʪʠʧʘ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʜʫʙʣʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʙʲʝʢʪʘ ʠ ʨʘʟʤʝʱʝʥʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʢʦʧʠʡ ʦʜʥʘ ʧʦʚʝʨʭ ʜʨʫʛʦʡ ʩ ʥʝʢʦʪʦʨʳʤ ʠʭ ʩʤʝʱʝʥʠʝʤ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ ʠ ʠʟʤʝʥʝʥʠʝʤ 

ʠʭ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʧʨʦʟʨʘʯʥʦʩʪʠ. ʀʥʦʝ ʜʝʣʦ ð ʧʘʢʝʪʳ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʤʥʦʞʝʩʪʚʦ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʪʝʣ, ʪʘʢʠʭ ʢʘʢ ʣʦʬʪʠʥʛ, ʢʘʨʢʘʩʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʨʘʱʝʥʠʝʤ.  

Adobe Ill ustrator ð ʵʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʢʦʤʧʘʥʠʝʡ 

Adobe Systems, ʢʦʪʦʨʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʠʣʣʶʩʪʨʘʮʠʡ. ʆʥ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʨʘʬʠʢʦʡ ʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʟʘʡʥʝʨʘʤʠ, 

ʭʫʜʦʞʥʠʢʘʤʠ, ʠʣʣʶʩʪʨʘʪʦʨʘʤʠ ʠ ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ. 

Illustrator ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʣʦʛʦʪʠʧʳ, 

ʠʣʣʶʩʪʨʘʮʠʠ, ʦʪʢʨʳʪʢʠ, ʚʝʙ-ʛʨʘʬʠʢʫ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʇʨʦʛʨʘʤʤʘ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʨʘʬʠʢʠ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʠʩʪʠ, ʬʦʨʤʳ, ʵʬʬʝʢʪʳ, ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʝʢʩʪʦʤ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

Adobe Illustrator ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʩ ʢʦʪʦʨʳʤ ʩʪʫʜʝʥʪʳ ʥʘʯʠʥʘʶʪ ʟʥʘʢʦʤʠʪʩʷ ʩ ʧʝʨʚʦʛʦ ʩʝʤʝʩʪʨʘ 

ʦʙʫʯʝʥʠʷ. ʅʦ ʤʘʣʦ ʢʪʦ ʟʥʘʝʪ ʠ ʠʩʧʦʣʴʟʫʶʪ 3D ʛʨʘʬʠʢʫ ʚ ʵʪʦʤ ʚʝʢʪʦʨʥʦʤ ʨʝʜʘʢʪʦʨʝ. ʆʜʥʘʢʦ ʥʘʯʠʥʘʷ ʩ 

ʚʝʨʩʠʠ CS ʚ ʧʨʦʛʨʘʤʤʝ Adobe Illustrator ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʳʯʥʳʭ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ 3D-ʵʬʬʝʢʪʦʚ: Extrude & Bevel (ɺʳʜʘʚʣʠʚʘʥʠʝ ʠ ʩʥʷʪʠʝ ʬʘʩʢʠ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʬʦʨʤ ʤʝʪʦʜʦʤ çʚʳʜʘʚʣʠʚʘʥʠʷè, ʠ Revolve (ɺʨʘʱʝʥʠʝ), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 

ʤʦʜʝʣʠ ʚʨʘʱʝʥʠʷ, ʠʤʝʶʱʠʝ ʮʝʥʪʨʘʣʴʥʫʶ ʦʩʝʚʫʶ ʩʠʤʤʝʪʨʠʶ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʩ 3D-

ʦʙʲʝʢʪʘʤʠ ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʢʫʙʳ, ʪʘʢ ʠ ʩ ʢʨʫʛʣʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʦʙʳʯʥʳʝ 

ʙʫʪʳʣʢʠ, ʨʶʤʢʠ, ʨʫʯʢʠ ʠ ʪ.ʧ. ʇʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ ʬʦʨʤʳ, ʥʦ 

ʠ ʟʘʪʝʤ ʚʨʘʱʘʪʴ ʠʭ, ʜʝʬʦʨʤʠʨʦʚʘʪʴ ʠ ʜʘʞʝ ʥʘʩʪʨʘʠʚʘʪʴ ʦʩʚʝʱʝʥʠʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʦʨʨʝʢʮʠʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʥʠ. ʄʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 3D-

ʬʦʨʤʳ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʦʙʨʘʙʦʪʢʠ ʪʨʝʭʤʝʨʥʳʝ ʦʙʲʝʢʪʳ ʦʩʪʘʶʪʩʷ ʨʝʜʘʢʪʠʨʫʝʤʳʤʠ. ɹʦʣʝʝ ʪʦʛʦ, 

ʧʨʠ ʞʝʣʘʥʠʠ ʜʘʞʝ ʥʝʩʣʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʦʙʨʘʙʦʪʢʫ 3D-ʬʦʨʤʳ, ʜʦʙʘʚʠʚ ʥʘ ʢʘʞʜʫʶ ʠʟ 

ʩʪʦʨʦʥ ʬʦʨʤʳ ʣʶʙʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʜ ʥʫʞʥʳʤ ʫʛʣʦʤ ʠ ʦʩʚʝʱʝʥʠʝʤ. ʉʦʟʜʘʥʥʳʝ 3D-ʬʦʨʤʳ ʤʦʞʥʦ 

ʩʦʭʨʘʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʬʠʯʝʩʢʠʭ ʩʪʠʣʝʡ ʠ ʩʠʤʚʦʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʬʦʨʤʘʪʠʨʦʚʘʪʴ ʜʨʫʛʠʝ 

ʦʙʲʝʢʪʳ ʧʦ ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ.  

ʕʬʬʝʢʪʳ ʦʙʲʝʤʘ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ (ʦʙʲʝʤʥʳʝ) ʦʙʲʝʢʪʳ ʥʘ ʜʚʫʤʝʨʥʦʡ (ʧʣʦʩʢʦʡ) 

ʧʦʚʝʨʭʥʦʩʪʠ. ʋʧʨʘʚʣʷʪʴ ʦʬʦʨʤʣʝʥʠʝʤ ʦʙʲʝʤʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʦʩʚʝʱʝʥʠʷ, ʪʝʥʝʡ, ʚʨʘʱʝʥʠʷ 

ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ. ʄʦʞʥʦ ʪʘʢʞʝ ʧʦʤʝʱʘʪʴ ʨʠʩʫʥʢʠ ʥʘ ʢʘʞʜʦʡ ʛʨʘʥʠ ʦʙʲʝʤʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʦʟʜʘʥʠʷ 3D ʛʨʘʬʠʢʠ ʚ Adobe Illustrator 

ʉʪʫʜʝʥʪʳ ʥʘʯʠʥʘʶʪ ʦʩʚʘʠʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʩ ʧʝʨʚʦʛʦ ʜʥʷ ʦʙʫʯʝʥʠʷ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʫʞʝ ʚ ʧʨʦʮʝʩʩʝ 

ʫʯʝʙʳ ʧʦʣʫʯʝʥʥʳʝ ʥʘʚʳʢʠ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʝʟʝʥʪʘʮʠʡ.  

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʬʦʨʤʳ 

ʠ ʢʦʤʧʦʟʠʮʠʠ, ʥʝ ʚʣʘʜʝʷ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʜʣʷ ʩʦʟʜʘʥʠʷ 3D ʛʨʘʬʠʢʠ. 

ʉʦʟʜʘʥʥʳʝ 3D-ʬʦʨʤʳ ʤʦʞʥʦ ʩʦʭʨʘʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʬʠʯʝʩʢʠʭ ʩʪʠʣʝʡ ʠ ʩʠʤʚʦʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʬʦʨʤʘʪʠʨʦʚʘʪʴ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʧʦ ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ. 

ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʫʟʥʘʚʘʝʤʦʩʪʴ ʠ ʟʘʧʦʤʠʥʘʝʤʦʩʪʴ ʨʘʙʦʪ, ʜʝʣʘʷ ʠʭ ʙʦʣʝʝ 

ʚʳʨʘʟʠʪʝʣʴʥʳʤʠ ʠ ʦʨʠʛʠʥʘʣʴʥʳʤʠ. 

3D-ʵʬʬʝʢʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ, ʨʘʩʩʤʦʪʨʝʪʴ ʢʦʪʦʨʳʝ ʚ 

ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʩʪʘʪʴʠ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʢʦʪʦʨʳʝ 

ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3D ʵʬʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʪʴ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ ʪʘʢʦʡ ʛʨʘʬʠʢʠ. 

ɿʘʛʦʣʦʚʢʠ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʠ 

ʉ ʧʝʨʚʦʛʦ ʩʝʤʝʩʪʨʘ ʩʪʫʜʝʥʪʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʨʘʤʢʘʭ ʦʙʫʯʝʥʠʷ. 

ɿʘʛʦʣʦʚʢʠ ð ɻ ʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʶʙʦʡ ʧʨʝʟʝʥʪʘʮʠʠ. ʆʥʠ ʜʦʣʞʥʳ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ 

ʘʫʜʠʪʦʨʠʠ, ʧʦʜʯʝʨʢʠʚʘʪʴ ʦʩʥʦʚʥʫʶ ʠʜʝʶ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ. ɿʘʛʦʣʦʚʢʠ 
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ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʫʤʝʨʘʮʠʠ ʩʣʘʡʜʦʚ, ʥʦ ʠ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʟʝʥʪʘʮʠʠ, ʚʳʜʝʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪ ʦʜʥʦʡ ʪʝʤʳ ʢ ʜʨʫʛʦʡ.  

ɿʘʛʦʣʦʚʦʢ ð ʵʪʦ ʧʝʨʚʦʝ, ʯʪʦ ʫʚʠʜʠʪ ʘʫʜʠʪʦʨʠʷ, ʧʦʵʪʦʤʫ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠ 

ʚʨʝʤʝʥʠ ʥʘ ʝʛʦ ʩʦʩʪʘʚʣʝʥʠʝ. ʍʦʨʦʰʠʡ ʟʘʛʦʣʦʚʦʢ ʧʦʤʦʞʝʪ ʩʜʝʣʘʪʴ ʚʘʰʫ ʧʨʝʟʝʥʪʘʮʠʶ ʫʙʝʜʠʪʝʣʴʥʦʡ, 

ʠʥʪʝʨʝʩʥʦʡ ʠ ʟʘʧʦʤʠʥʘʶʱʝʡʩʷ. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʧʨʝʟʝʥʪʘʮʠʶ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʡ ʠ ʵʬʬʝʢʪʥʦʡ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʟʘʛʦʣʦʚʦʢ, ʠʩʧʦʣʴʟʫʷ 3D ʵʬʬʝʢʪ.  

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ ʤʝʥʶ ʕʬʬʝʢʪ - 3D ʠ ʤʘʪʝʨʠʘʣʳ (ɺʳʪʷʛʠʚʘʥʠʝ ʠ ʬʘʩʢʘ). 

ɺ ʧʘʨʘʤʝʪʨʘʭ ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʛʣʫʙʠʥʫ, ʬʘʩʢʫ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʷʝʪʩʷ ʥʘʩʪʨʦʡʢʘ ʧʦʚʦʨʦʪʘ. ɺ ʧʘʨʘʤʝʪʨʘʭ 

ʦʩʚʝʱʝʥʠʷ ʠʟʤʝʥʷʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʧʦʚʦʨʦʪ ʠ ʩʛʣʘʞʠʚʘʥʠʝ. ɼʦʙʘʚʣʷʶʪʩʷ ʪʝʥʠ. ʈʝʟʫʣʴʪʘʪʳ ʟʘʛʦʣʦʚʢʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1-3. 

 

ʆʙʲʝʢʪʳ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʠ 

ʅʝʤʘʣʦʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʨʝʟʝʥʪʘʮʠʠ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ ʠ ʠʣʣʶʩʪʨʘʮʠʠ, ʜʦʧʦʣʥʷʶʱʠʝ 

ʧʨʝʟʝʥʪʘʮʠʶ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʙʲʝʢʪʳ ʠ ʠʣʣʶʩʪʨʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʧʨʦʩʪʦ ʫʢʨʘʰʝʥʠʝʤ 

ʧʨʝʟʝʥʪʘʮʠʠ, ʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʣʣʶʩʪʨʠʨʫʝʤʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʧʦʤʦʛʘʪʴ ʘʫʜʠʪʦʨʠʠ ʣʫʯʰʝ ʧʦʥʷʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʫʚʣʝʢʘʪʝʣʴʥʫʶ ʠ ʠʥʬʦʨʤʘʪʠʚʥʫʶ ʧʨʝʟʝʥʪʘʮʠʶ, ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʳ c 3D ʵʬʬʝʢʪʦʤ. ɹʳʣʠ ʩʦʟʜʘʥʳ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʤʠ ʫʣʫʯʰʠʣʠ 

ʧʨʝʟʝʥʪʘʮʠʠ (ʨʠʩ. 4 ʘ, ʙ). 

 
˾͙ͫΦ мΦ ˭͎͍͊ͦͦͦ͟͡ ͍͔̇ͭ 

 
˾͙ͫΦ нΦ ˤ͙͒ ͎͍͊ͦͦ͊͘͟͡ 

 
˾͙ͫΦ оΦ ˭͎͍͊ͦͦͦ͟͡ tƘƻǘƻǎƘƻǇ 
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ʈʠʩ. 4. ʆʙʲʝʢʪʳ ʠʟ ʨʘʟʥʳʭ ʪʝʤ ʧʨʝʟʝʥʪʘʮʠʠ:  

ʘ ï ʠʟʫʯʝʥʠʝ ʮʚʝʪʘ; ʙ ï ʠʟʫʯʝʥʠʝ ʮʚʝʪʦʚʦʛʦ ʢʨʫʛʘ 

 

ɼʣʷ ʦʬʦʨʤʣʝʥʠʷ ʧʨʝʟʝʥʪʘʮʠʡ, ʧʦʩʚʷʱʸʥʥʳʭ ʠʟʫʯʝʥʠʶ ʨʘʟʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʢʦʥʢʠ ʵʪʠʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʪʘʢ ʞʝ ʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ 3D ʵʬʬʝʢʪʦʤ (ʨʠʩ. 5 ʘ, ʙ) 

 
 ͊

 
 ͋

ʈʠʩ. 5. 3D ʠʢʦʥʢʠ:  

ʘ ï ʧʨʦʛʨʘʤʤʘ Adobe Illustrator; ʙ ï ʧʨʦʛʨʘʤʤʘ Adobe Photoshop  

 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ 

ʊʘʢʠʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʨʘʙʦʪ ʠ ʧʨʝʟʝʥʪʘʮʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ɸ ʧʨʠ ʠʟʫʯʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʇʨʠʤʝʨʳ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 6. 
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ʈʠʩ. 6. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ:  

ʘ ï ʰʘʨ; ʙ ï ʮʠʣʠʥʜʨ; ʚ ï ʢʦʥʫʩ; ʛ ï ʢʫʙ  

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʜʣʷ ʜʠʟʘʡʥʝʨʘ ʚʘʞʥʦ ʫʤʝʪʴ ʩʦʟʜʘʚʘʪʴ 3D ʦʙʲʝʢʪʳ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʤ ʨʘʩʰʠʨʠʪʴ ʩʚʦʠ ʥʘʚʳʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʣʝʜʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʥʜʘʤ ʚ ʜʠʟʘʡʥʝ. ʉʦʟʜʘʥʠʝ 

3D ʦʙʲʝʢʪʦʚ ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ ʜʠʟʘʡʥʝʨʦʤ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʚʦʠʭ 

ʠʜʝʡ, ʜʝʣʘʷ ʠʭ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʟʨʠʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ 3D 

ʦʙʲʝʢʪʘʤʠ ʜʝʣʘʝʪ ʜʠʟʘʡʥʘ ʙʦʣʝʝ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʥʘ ʨʳʥʢʝ, ʧʦʟʚʦʣʷʷ ʧʨʠʚʣʝʯʴ 

ʙʦʣʴʰʝ ʢʣʠʝʥʪʦʚ ʠ ʟʘʢʘʟʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʩʦʟʜʘʥʠʷ 3D ʦʙʲʝʢʪʦʚ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʫʩʧʝʭʘ ʠ ʨʘʟʚʠʪʠʷ ʜʠʟʘʡʥʝʨʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ.  

ɸdobe Illustrator ʦʪʣʠʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ ʟʥʘʢʦʤʠʪʩʷ ʩ 

ʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʘʢʝʪʘʤʠ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʨʦʩʪʳʝ 3D ʦʙʲʝʢʪʳ, 

ʥʝ ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʩʦ ʩʣʦʞʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʫʩʪʨʦʡʩʪʚʫ.  

ʇʨʠʤʝʥʝʥʠʝ 3D ʛʨʘʬʠʢʠ ʚ Illustrator ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ 

ʩʦʟʜʘʥʠʝ ʨʝʢʣʘʤʥʳʭ ʙʘʥʥʝʨʦʚ, ʜʠʟʘʡʥʘ ʫʧʘʢʦʚʢʠ, ʩʦʟʜʘʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʡ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʡ ʠ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʦʝʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʜʠʟʘʡʥʝʨʳ ʠʩʧʦʣʴʟʫʶʪ 3D ʦʙʲʝʢʪʳ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ 

ʘʙʩʪʨʘʢʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ 3D ʛʨʘʬʠʢʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ Adobe Illustrator 

ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʠʟʘʡʥʝʨʦʚ ʠ ʭʫʜʦʞʥʠʢʦʚ, ʧʦʟʚʦʣʷʷ ʠʤ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʧʨʦʝʢʪʳ 

ʠ ʨʘʙʦʪʘʪʴ ʩ ʪʨʝʭʤʝʨʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʷʤʦ ʚ ʨʘʤʢʘʭ ʟʥʘʢʦʤʦʡ ʧʨʦʛʨʘʤʤʳ. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ  
ʊʠʤʦʬʝʝʚʘ ɽ.ɸ. SPIN-ʢʦʜ: 8714-2651 

Scientific advisor: Candidate of Pedagogical Sciences, Associate Professor of the 
Department of Information and Control Systems  
Timofeeva E.A. SPIN-code: 8714-2651 
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ʧʦʢʘʟʘʪʝʣʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʤʘʰʠʥʳ ʩ ʠʤʝʶʱʠʤʠʩʷ ʠʤʧʦʨʪʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʷʜʠʣʴʥʦ-ʢʨʫʪʠʣʴʥʘʷ ʤʘʰʠʥʘ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʨʷʞʘ, ʢʨʫʪʢʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʟʨʳʚʥʘʷ 
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MODERNIZATION OF SPINNING AND TWISTING MACHINE PC-100 
 

The article deals with the method of modernization of the spinning and twisting machine PC-100 for the production 

of parallel yarn. The properties of parallel yarn and their comparison with ring yarn, advantages and 

disadvantages are given. A factor experiment with three factors is carried out to determine the filling parameters 

of the modernized PC-100 machine. The technical and economic indicators of the modernized machine with 

available imported analogues are analyzed. 
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ʄʦʜʝʨʥʠʟʘʮʠʷ ʧʨʷʜʠʣʴʥʦ-ʢʨʫʪʠʣʴʥʦʡ ʤʘʰʠʥʳ ʇʂ-100 ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʷʞʠ, ʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɸʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʷʞʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʨʷʞʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʥʘ ʟʘʨʫʙʝʞʥʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ.  
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ɿʘ ʨʫʙʝʞʦʤ, ʘ ʠʤʝʥʥʦ ʚ ɻʝʨʤʘʥʠʠ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʠʩʪʝʤʘ ʧʨʷʜʝʥʠʷ çParafilè ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʷʞʠ ʠʟ ʨʝʛʝʥʝʥʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ. ʕʪʦʪ ʩʧʦʩʦʙ ʨʘʟʨʘʙʦʪʘʣʘ ʠ ʚʥʝʜʨʠʣʘ ʬʠʨʤʘ 

çʐʧʠʥʜʝʣʴʬʘʙʨʠʢ ɿʶʩʩʝʥè. 

ʉʧʦʩʦʙʦʤ ʧʨʷʜʝʥʠʷ Parafil ʧʦʣʫʯʘʶʪ ʦʙʚʠʚʦʯʥʫʶ ʧʨʷʞʫ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʯʥʫʶ ʫʨʘʚʥʦʚʝʰʝʥʥʫʶ ʥʠʪʴ ʩ ʚʦʣʦʢʥʠʩʪʳʤ ʩʝʨʜʝʯʥʠʢʦʤ, 

ʦʙʚʠʪʳʤ ʢʦʤʧʣʝʢʩʥʳʤʠ ʥʠʪʷʤʠ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ (ʧʦ ʤʘʩʩʝ) ʧʨʠʭʦʜʠʪʩʷ ʦʪ 1 ʜʦ 5 %. ɺʦʣʦʢʥʘ ʩʝʨʜʝʯʥʠʢʘ 

ʥʝ ʟʘʢʨʫʯʝʥʳ ʠ ʧʘʨʘʣʣʝʣʴʥʳ ʜʨʫʛ ʜʨʫʛʫ, ʘ ʩʠʣʳ ʪʨʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʧʨʠʜʘʶʱʠʝ ʧʨʷʞʝ ʧʨʦʯʥʦʩʪʴ, 

ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʞʘʪʠʷ ʚʥʝʰʥʝʡ ʩʧʠʨʘʣʴʶ ʠʟ ʦʙʚʠʚʦʯʥʦʡ ʥʠʪʠ. ʇʦʣʫʯʝʥʥʘʷ ʧʨʷʞʘ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ, ʧʨʦʯʥʦʩʪʴʶ, ʵʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʜʝʬʝʢʪʦʚ. ʆʥʘ ʧʨʠʛʦʜʥʘ ʜʣʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʚʩʝʭ ʪʠʧʘʭ ʪʢʘʮʢʠʭ ʩʪʘʥʢʦʚ, ʥʘ ʚʷʟʘʣʴʥʳʭ ʤʘʰʠʥʘʭ ʚʳʩʦʢʦʛʦ ʢʣʘʩʩʘ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʷʞʫ ʠʟ 

ʰʪʘʧʝʣʴʥʳʭ ʚʦʣʦʢʦʥ ʧʦʢʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪ. ɽʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʣʷ ʙʦʣʝʝ ʪʷʞʝʣʳʭ ʧʦʣʦʪʝʥ 

ʦʩʥʦʚʦʚʷʟʘʥʦʛʦ ʪʨʠʢʦʪʘʞʘ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʧʦʩʦʙʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʧʨʷʞʠ ʥʘʭʦʜʷʪʩʷ 

ʢʦʤʧʣʝʢʩʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʥʠʪʠ, ʘ ʥʘʪʫʨʘʣʴʥʦʝ ʚʦʣʦʢʥʦ ʩʦ ʩʚʦʠʤʠ ʮʝʥʥʳʤʠ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʦʢʘʟʳʚʘʝʪʩʷ ʚʥʫʪʨʠ ʩʪʨʫʢʪʫʨʳ. 

ʇʨʦʮʝʩʩ ʧʨʷʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʃʝʥʪʘ ʠʟ ʪʘʟʦʚ ʧʦʜʘʝʪʩʷ ʚ ʚʳʪʷʞʥʦʡ 

ʧʨʠʙʦʨ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʯʝʪʳʨʝʭ-, ʧʷʪʠ- ʠʣʠ ʰʝʩʪʠʮʠʣʠʥʜʨʦʚʳʤ, ʚ ʧʦʩʣʝʜʥʝʡ ʟʦʥʝ ʚʳʪʷʞʢʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʨʝʤʝʰʢʘ. ʄʳʯʢʘ ʠʟ ʚʳʪʷʞʥʦʛʦ ʧʨʠʙʦʨʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʧʦʣʦʝ ʚʝʨʝʪʝʥʦ, ʥʘ ʢʦʪʦʨʦʝ 

ʥʘʜʝʪʘ ʢʘʪʫʰʢʘ 3 ʩ ʬʠʣʘʤʝʥʪʥʦʡ ʥʠʪʴʶ. ɺʨʘʱʝʥʠʝ ʵʪʦʡ ʢʘʪʫʰʢʠ ʟʘʩʪʘʚʣʷʝʪ ʥʠʪʴ ʦʙʚʠʚʘʪʴ ʚʦʣʦʢʥʠʩʪʫʶ 

ʩʝʨʜʮʝʚʠʥʫ. ʂʘʞʜʳʡ ʦʙʦʨʦʪ ʦʙʚʠʚʦʯʥʦʡ ʥʠʪʠ ʚʦʢʨʫʛ ʩʝʨʜʮʝʚʠʥʳ ʪʨʝʙʫʝʪ ʧʦʣʥʦʛʦ ʦʙʦʨʦʪʘ ʢʘʪʫʰʢʠ. 

ʏʠʩʣʦ ʚʠʪʢʦʚ ʦʙʚʠʚʦʯʥʦʡ ʥʠʪʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʠʩʣʫ ʢʨʫʯʝʥʠʡ ʚ ʢʦʣʴʮʝʚʦʡ ʧʨʷʞʝ. 

ʇʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʫʝʪ ʫʟʝʣ çʢʦʣʴʮʦðʙʝʛʫʥʦʢè, ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʚʝʨʝʪʝʥʘ ʜʦ 35 000 

ʤʠʥ-1. ɺʨʘʱʘʶʱʘʷʩʷ ʢʘʪʫʰʢʘ ʩ ʙʘʣʣʦʥʠʨʫʶʱʝʡ ʩʤʘʪʳʚʘʝʤʦʡ ʥʠʪʴʶ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʙʦʢʩʝ 4, 

ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʥʘʪʷʞʝʥʠʝ ʟʘ ʩʯʝʪ ʜʝʡʩʪʚʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ. 

 

 
ʈʠʩ. 1. ʉʧʦʩʦʙ ʧʨʷʜʝʥʠʷ Parafil: a ï ʩʪʨʫʢʪʫʨʘ ʧʨʷʞʠ, ʙ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ, 

ʚ ï ʦʙʱʠʡ ʚʠʜ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʳ Parafil 1000 

 

ʇʨʷʞʘ ʚʳʚʦʜʠʪʩʷ ʠʟ ʧʦʣʦʛʦ ʚʝʨʝʪʝʥʘ ʦʪʪʷʞʥʳʤʠ ʚʘʣʘʤʠ, ʧʨʦʭʦʜʠʪ ʜʘʪʯʠʢ ʩʘʤʦʦʩʪʘʥʦʚʘ ʠ 

ʥʘʤʘʪʳʚʘʝʪʩʷ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʙʦʙʠʥʫ ʤʦʪʘʣʴʥʳʤ ʙʘʨʘʙʘʥʯʠʢʦʤ. 

ʄʘʰʠʥʳ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ, ʚʳʧʫʩʢʘʝʪ ʬʠʨʤʘ Suessen (ɻʝʨʤʘʥʠʷ): ʤʦʜʝʣʴ ParafiL 

1000 ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʷʞʠ ʠʟ ʢʦʨʦʪʢʦʚʦʣʦʢʥʠʩʪʳʭ ʩʤʝʩʝʡ ʠ ParafiL 2000 ð ʠʟ ʜʣʠʥʥʦʚʦʣʦʢʥʠʩʪʳʭ ʩʤʝʩʝʡ. 

ʄʘʰʠʥʳ ʨʘʙʦʪʘʶʪ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʳʧʫʩʢʘ ʜʦ 200 ʤ/ʤʠʥ. ʠ ʚʳʪʷʞʢʦʡ ʦʪ 15 ʜʦ 185, ʚʳʧʫʩʢʘʷ ʧʨʷʞʫ 

ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʦʪ 25 ʜʦ 500 ʪʝʢʩ ʥʘ ʙʦʙʠʥʘʭ ʤʘʩʩʦʡ ʜʦ 4,2 ʢʛ. ʄʘʰʠʥʳ ʦʙʦʨʫʜʦʚʘʥʳ ʧʨʝʨʳʚʘʪʝʣʝʤ 

ʧʠʪʘʥʠʷ ʠ ʩʘʤʦʦʩʪʘʥʦʚʦʤ ʚʝʨʝʪʝʥʘ ʥʘ ʩʣʫʯʘʡ ʦʙʨʳʚʘ ʥʠʪʠ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʳʜʝʣʝʥʠʝ ʚ ʦʪʭʦʜʳ ʧʨʷʜʦʤʦʛʦ 
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ʚʦʣʦʢʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʰʠʥ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʨʝʛʝʥʝʨʠʨʦʚʘʥʥʦʝ ʠʟ ʦʪʭʦʜʦʚ ʚʦʣʦʢʥʦ, 

ʵʢʦʥʦʤʠʪʴ ʧʨʠ ʵʪʦʤ ʜʦ 75 % ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʠ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʘ ʧʝʨʝʭʦʜʦʚ, ʘ ʪʘʢʞʝ 

ʫʤʝʥʴʰʠʪʴ ʥʘ 1 % ʚʳʭʦʜ ʧʨʷʜʠʣʴʥʳʭ ʦʪʭʦʜʦʚ. ʄʘʰʠʥʳ ʠʤʝʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʬʘʩʦʥʥʦʡ ʧʨʷʞʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʷʞʠ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʟʘ ʩʯʝʪ: 

ï ʤʘʣʳʭ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ; 

ï ʤʘʣʦʛʦ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʨʘʙʦʯʝʡ ʩʠʣʳ; 

ï ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʙʦʣʴʰʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʷʭ.  

ʊʘʢʠʝ ʤʘʰʠʥʳ ʦʯʝʥʴ ʜʦʨʦʛʦʩʪʦʷʱʠʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʳ. ɺ ʈʦʩʩʠʠ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʪʘʢʠʭ ʤʘʰʠʥ ʥʝʪ, ʧʦʵʪʦʤʫ ʜʘʣʝʝ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʷʞʠ ʥʘ 

ʧʨʷʜʠʣʴʥʦ-ʢʨʫʪʠʣʴʥʦʡ ʤʘʰʠʥʝ ʇʂ-100-ʅ3, ʧʫʪʝʤ ʝʝ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʅʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʠʤʝʶʪʩʷ ʤʘʰʠʥʳ ʇʂ-100, ʥʝʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ. ʂʦʥʩʪʨʫʢʮʠʷ ʇʂ-100 ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʝʝ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʷʞʠ ʟʘ ʩʯʝʪ ʥʝʢʦʪʦʨʦʛʦ ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʪʷʞʥʦʛʦ ʧʨʠʙʦʨʘ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʢʨʫʪʢʠ ʥʠʞʝ ʧʘʩʧʦʨʪʥʳʭ ʜʘʥʥʳʭ ʤʘʰʠʥʳ ʇʂ-100.  

ʇʨʷʞʘ ʠʤʝʝʪ ʢʨʫʛʣʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʠ ʩʣʝʛʢʘ ʚʦʣʥʠʩʪʳʡ, ʦʙʲʝʤʥʳʡ ʭʘʨʘʢʪʝʨ, ʵʪʦ ʚʳʟʚʘʥʦ 

ʥʘʣʠʯʠʝʤ ʦʧʣʝʪʦʯʥʦʡ ʥʠʪʠ ʠ ʪʝʤ, ʯʪʦ ʚʦʣʦʢʥʘ ʚ ʧʨʷʞʝ ʦʩʪʘʶʪʩʷ ʥʝʩʢʨʫʯʝʥʥʳʤʠ. ʀʟʤʝʥʸʥʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʘ ʧʨʷʜʠʣʴʥʦ-ʢʨʫʪʠʣʴʥʦʡ ʤʘʰʠʥʝ ʩʣʫʞʠʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʧʨʷʞʠ ʧʦ ʪʝʭʥʠʢʝ ʦʧʣʝʪʦʯʥʦʛʦ ʧʨʷʜʝʥʠʷ. ʀʟʥʘʯʘʣʴʥʦ ʥʘ ʤʘʰʠʥʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚʳʪʷʞʥʦʡ ʧʨʠʙʦʨ ʪʠʧʘ 

ɺʈ-1 (ʨʠʩ. 2, ʘ) ï ʪʨʝʭʮʠʣʠʥʜʨʦʚʳʡ, ʜʚʫʭʨʝʤʝʰʢʦʚʳʡ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʧʦʣʷ ʚʳʪʷʛʠʚʘʥʠʷ 45Á ʠ ʜʚʫʤʷ 

ʟʦʥʘʤʠ ʚʳʪʷʞʢʠ. ʆʙʱʘʷ ʚʳʪʷʞʥʘʷ ʤʦʱʥʦʩʪʴ ʧʨʠʙʦʨʘ ʦʪ 10 ʜʦ 40, ʪʦʛʜʘ ʢʘʢ ʠʟʤʝʥʝʥʥʳʡ ʚʘʨʠʘʥʪ 

ʚʳʪʷʞʥʦʛʦ ʧʨʠʙʦʨʘ (ʨʠʩ. 2, ʙ) ʠʤʝʝʪ ʦʜʥʫ ʟʦʥʫ ʚʳʪʷʛʠʚʘʥʠʷ ʠ ʝʛʦ ʚʳʪʷʞʢʘ ɽ = 4-5. 

ɺ ʚʳʪʷʞʥʦʛʦ ʧʨʠʙʦʨʝ  ʨʦʚʥʠʮʘ, ʚʳʪʷʛʠʚʘʝʪʩʷ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʣʱʠʥʳ ʠ ʦʙʚʠʚʘʝʪʩʷ ʥʘ ʚʳʭʦʜʝ 

ʧʨʷʞʝʡ ʩ ʧʦʯʘʪʢʘ, ʩʤʘʪʳʚʘʶʱʝʡʩʷ ʩ ʚʨʘʱʘʶʱʝʛʦʩʷ ʧʦʣʦʛʦ ʚʝʨʝʪʝʥʘ. ʊʘʢ ʢʘʢ ʪʦʣʱʠʥʘ ʨʦʚʥʠʮʳ ʥʘʤʥʦʛʦ 

ʧʨʝʚʳʰʘʝʪ ʪʦʣʱʠʥʫ ʦʙʚʠʚʦʯʥʦʡ ʥʠʪʠ, ʩʢʨʫʯʠʚʘʥʠʝ ʥʠʪʝʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʘ ʥʠʪʴ ʩ ʧʦʯʘʪʢʘ ʦʙʚʠʚʘʝʪ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʦʣʦʢʥʘ ʨʦʚʥʠʮʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʣʦʢʥʘ ʚ ʧʨʷʞʝ ʦʩʪʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʧʦ ʜʣʠʥʝ ʧʨʦʜʫʢʪʘ ʠ ʣʝʞʘʪ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ. ʇʨʷʞʘ, ʦʢʘʟʳʚʘʷ ʥʘ ʚʦʣʦʢʥʘ 

ʨʦʚʥʠʮʳ ʨʘʜʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʪʨʝʥʠʝ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʷʞʝ. 

                         
ʘ     ʙ 

ʈʠʩ. 2. ʉʭʝʤʳ ʚʳʪʷʞʥʳʭ ʧʨʠʙʦʨʦʚ; ʘ ï ʚʳʪʷʞʥʦʡ ʧʨʠʙʦʨ ʥʘ ʇʂ-100; 

ʙ ï ʧʨʝʜʣʘʛʘʝʤʳʡ ʚʘʨʠʘʥʪ ʚʳʪʷʞʥʦʛʦ ʧʨʠʙʦʨʘ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʷʞʠ ʥʘ ʤʘʰʠʥʝ ʇʂ-100 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʪʨʠ ʬʘʢʪʦʨʘ: 

ï ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʨʷʞʠ; 

ï ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʦʙʚʠʚʦʯʥʦʡ ʥʠʪʠ; 

ï ʢʨʫʪʢʘ.  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʷʞʠ ʙʳʣ ʩʧʣʘʥʠʨʦʚʘʥ ʠ ʧʨʦʚʝʜʝʥ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʪʨʸʭ ʢʦʜʠʨʦʚʘʥʥʳʭ ʫʨʦʚʥʷʭ (-1, 0, + 1) ʚ ʯʝʪʳʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʫʯʝʥʠʷ ʧʨʷʞʠ ʥʘ ʝʸ ʩʚʦʡʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ, ʙʳʣʠ ʧʨʠʥʷʪʳ: ʍ1 ï ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʨʦʚʥʠʮʳ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʧʨʷʞʠ, 

ʪʝʢʩ; ʍ2 ï ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʦʙʤʦʪʦʯʥʦʡ ʥʠʪʠ, ʪʝʢʩ; ʍ3 ï ʢʨʫʪʢʘ, ʢʨ/ʤ. ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʨʦʚʥʠ 

ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ. 

ʌʘʢʪʦʨʳ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʍ1 ï ʦʪ 60 ʪʝʢʩ ʜʦ 180 ʪʝʢʩ, ʍ2 ï ʦʪ 13 ʪʝʢʩ ʜʦ 47,6 ʪʝʢʩ, ʍ3 ï ʦʪ 160 ʢʨ/ʤ 

ʜʦ 210 ʢʨ/ʤ.  

ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʦʡʩʪʚ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʷʞʠ 

ʦʪ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʤʦʜʝʣʷʤ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ.  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʛʨʘʬʠʢʦʚ ʚʳʙʨʘʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʷʞʠ, 

ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʜʦʩʪʘʪʦʯʥʦ ʪʝʭʥʦʣʦʛʠʯʥʳ. ɺʳʙʨʘʥʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʷʞʠ 

ʩʨʘʚʥʠʚʘʣʠʩʴ ʧʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩ ʢʨʫʯʝʥʦʡ ʧʨʷʞʝʡ ʜʣʷ ʪʢʘʯʝʩʪʚʘ ʠ ʪʨʠʢʦʪʘʞʘ. 

ʇʘʨʘʣʣʝʣʴʥʘʷ ʧʨʷʞʘ ʥʝ ʫʩʪʫʧʘʝʪ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʘʥʘʣʦʛʘʤ.  

 

ʊʘʙʣʠʮʘ 1. ʋʨʦʚʥʠ ʠ ʠʥʪʝʨʚʘʣʳ ʚʘʨʴʠʨʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ 

ʌʘʢʪʦʨʳ 
ʋʨʦʚʥʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʀʥʪʝʨʚʘʣ 

ʚʘʨʴʠʨʦʚʘʥʠʷ ʅʠʞʥʠʡ, -1 ʆʩʥʦʚʥʦʡ, 0 ɺʝʨʭʥʠʡ, +1 

ʃʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʨʦʚʥʠʮʳ, ʪʝʢʩ 60 120 180 60 

ʃʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ ʦʙʚʠʚʦʯʥʦʡ ʥʠʪʠ, ʪʝʢʩ 13 30,3 47,6 17,3 

ʂʨʫʪʢʘ ʧʨʷʞʠ,ʢʨ/ʤ 160 185 210 25 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʚʳʙʨʘʥ ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʧʣʘʥ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʛʜʝ 

ʬʘʢʪʦʨʳ ʍ2 ʠ ʍ3 ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʥʘ ʜʚʫʭ ʫʨʦʚʥʷʭ, ʘ ʬʘʢʪʦʨ ʍ1 ʥʘ ʪʨʝʭ ʫʨʦʚʥʷʭ (ʪʘʙʣ. 2)  

 

ʊʘʙʣʠʮʘ 2. ʇʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʅʦʤʝʨ ʦʧʳʪʘ 

ʌʘʢʪʦʨʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʚ ʢʦʜʠʨʦʚʘʥʥʦʤ ʚʠʜʝ 

ʍ1 ʍ 2 ʍ 3 

1 -1 -1 1 

2 0 -1 1 

3 1 -1 1 

4 -1 1 1 

5 0 1 1 

6 1 1 1 

7 -1 -1 -1 

8 0 -1 -1 

9 1 -1 -1 

10 -1 1 -1 

11 0 1 -1 

12 1 1 -1 

 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ: 

ʈ ï ʘʙʩʦʣʶʪʥʦʡ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ, ʩʅ;  

ʈʩʨ ʦʪʥ ï ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ, ʩʅ/ʪʝʢʩ; 

ʉʨ ï ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʝ,%; 

ɽ ï ʨʘʟʨʳʚʥʦʝ ʫʜʣʠʥʝʥʠʝ, %. 

ʂʘʞʜʳʡ ʦʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʯʝʪʳʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʚʥʝʩʝʥʳ ʚ ʪʘʙʣ. 3. 

 

ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʍ1 ʍ2 ʍ3 ʊ, ʪʝʢʩ 

ʈʩʨ 

ʦʪʥ 

ů2 ʈʩʨ 

ʦʪʥ ʈʩʨ ů2 ʈʩʨ ʉʨ ʩʨ ů2 ʉʨ ɽ ʩʨ ů2 ɽ 

-1 -1 1 60 10,1 1,718 586,6 8363,5 10,6 12,83 8,6 0,25 

0 -1 1 102 9,9 0,781 1025,1 10562,5 9,8 0,81 10,3 0,38 

1 -1 1 142 9,6 0,376 1372,8 9949,0 9,5 0,38 9,4 0,12 

-1 1 1 85 21,6 2,774 1853,2 10286,9 9,2 6,60 9,7 0,12 

0 1 1 130 17,9 0,418 2366,9 896,6 5,8 0,07 9,9 0,85 

1 1 1 180 14,3 0,409 2603,3 6569,5 5,7 0,22 10,3 1,37 

-1 -1 -1 60 15,1 1,225 864,6 5332,0 10,2 14,78 9,3 0,02 

0 -1 -1 102 13,2 1,371 1275,8 13001,3 8,0 6,00 10,5 0,01 

1 -1 -1 142 10,1 0,385 1489,2 5275,2 7,9 3,90 11,6 2,04 

-1 1 -1 85 21,0 0,383 1867,9 5864,1 8,4 2,21 9,5 0,03 

0 1 -1 130 15,0 0,060 1988,2 874,2 6,6 2,07 8,4 1,34 

1 1 -1 180 12,9 0,644 2288,2 4692,2 5,3 0,69 8,5 2,62 
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ʇʨʦʚʝʨʢʘ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʦʧʳʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʢʨʠʪʝʨʠʶ ʂʦʯʨʝʥʘ, ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦ ʬʦʨʤʫʣʝ 

ä
=

=
N

i

i
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2

2
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s

s
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ʛʜʝ  
2

maxs  ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ; 

ä
=

N

i

i

1

2s  ï ʩʫʤʤʘ ʩʨʝʜʥʠʭ ʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ.  

 

ʊʘʙʣʠʮʘ 3. ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ ʂʦʯʨʝʥʘ 

GR 

ʈ ʈʦʪʥ ʉʨ ɽ 

0,1591 0,2631 0,2924 0,286 

ʊʘʢ ʢʘʢ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʤʝʥʴʰʝ ʪʘʙʣʠʯʥʦʛʦ (GT [ʈɼ = 0,95; f = 3, 12] = 0,3264), ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʧʳʪʳ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳ. 

ʇʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʜʝʢʚʘʪʥʳʝ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ. 
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ɸʥʘʣʠʟʠʨʫʷ ʫʨʘʚʥʝʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ï ʧʨʦʯʥʦʩʪʴ ʧʨʷʞʠ (ʘʙʩʦʣʶʪʥʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ) ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʦʙʚʠʚʦʯʥʦʡ ʥʠʪʠ ʠ ʢʨʫʪʢʠ; 

ï ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʚʠʚʦʯʥʦʡ ʥʠʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʞʘʪʴ ʢʨʫʪʢʫ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʝʝ ʦʙʨʳʚʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʷʞʠ; 

ï ʥʝʨʦʚʥʦʪʘ ʧʨʷʞʠ ʧʦ ʧʨʦʯʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʷʞʠ, ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʢʨʫʪʢʠ ʦʥʘ ʪʘʢ ʞʝ ʩʥʠʞʘʝʪʩʷ; 

ï ʢʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʨʳʚʥʦʝ ʫʜʣʠʥʝʥʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ; 

ï ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʯʥʦʩʪʴ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠ ʦʙʲʝʤʥʦʩʪʴ ʥʝ 

ʫʩʪʫʧʘʶʪ ʩʚʦʡʩʪʚʘʤ ʢʦʣʴʮʝʚʦʡ ʧʨʷʞʠ, ʘ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʘʨʘʤʝʪʨʘʤ ʜʘʞʝ ʧʨʝʚʳʰʘʶʪ ʠʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʝ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʷʞʫ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ. 
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ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ɻɸɿʆɺʆʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 
 

É ɸ.ʆ. ɼʝʤʠʜʦʚʘ, 2024 
 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠʥʪʝʨʬʝʡʩʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʶʱʝʛʦʩʷ ʚ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʥʮʠʧʦʚ UI-UX ʜʠʟʘʡʥʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʢʘʢ: ʧʨʦʮʝʩʩʳ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʧʨʦʤʳʩʣʘ, ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ), 

ʦʩʦʙʝʥʥʦʩʪʠ ɻʆʉʊʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ, ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʜʘʥʥʳʭ. ɸ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 

ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʨʷʜʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʟʘʡʥ, ʠʥʪʝʨʬʝʡʩ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʡ ʧʨʦʤʳʩʝʣ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ, ʇʆ, UI-UX ʜʠʟʘʡʥ 

 

A.O. Demidova 
 
Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 
 
ANALYSIS OF UI-UX FEATURES OF INTERFACES OF SPECIALIZED SOFTWARE IN THE GAS 
INDUSTRY 
 
Abstract: This article analyzes the user interfaces of specialized software used in the gas industry from the point 

of view of the principles of UI-UX design. It considers concepts such as the processes of gas condensate fishing, 

the functions of software, the features of GOST standards, and the factors that affect the perception of data. The 

article also analyzes methods of user interaction with several specialized programs. 

Keywords: design, interface, gas condensate field, digitalization, technological process, software, UI-UX design 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʣʶʜʝʡ, ʦʢʘʟʳʚʘʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠ ʚʥʝʜʨʷʷʩʴ ʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʧʨʠʚʝʣʘ ʢ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʦʮʠʫʤʝ. ʆʥʘ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩʳ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʚʳʰʘʝʪ 

ʜʦʩʪʫʧʥʦʩʪʴ ʟʥʘʥʠʡ, ʫʧʨʦʱʘʝʪ ʢʦʤʤʫʥʠʢʘʮʠʶ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ.  

ʆʜʥʦʡ ʠʟ ʩʬʝʨ, ʥʫʞʜʘʶʱʝʡʩʷ ʚ ʧʨʠʚʣʝʯʝʥʠʠ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʷʚʣʷʝʪʩʷ ʛʘʟʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʘ ʠʤʝʥʥʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʡ ʧʨʦʤʳʩʝʣ. ɻʘʟʦʢʦʥʜʝʥʩʘʪʥʳʡ ʧʨʦʤʳʩʝʣ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʨʘʩʣʴ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʩ ʧʨʠʤʝʩʴʶ ʢʦʥʜʝʥʩʘʪʘ. 

ɻʘʟʦʢʦʥʜʝʥʩʘʪʥʳʡ ʧʨʦʤʳʩʝʣ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠ ʩʳʨʴʝʚʳʤ ʨʝʩʫʨʩʦʤ, ʧʨʠʥʦʩʷʱʠʤ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ ʛʦʩʫʜʘʨʩʪʚʫ. ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʵʢʩʧʦʨʪʫ ʛʘʟʦʢʦʥʜʝʥʩʘʪʘ ʚ ʤʠʨʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʙʦʨʦʤ, ʚʚʝʜʝʥʠʝʤ, ʧʦʜʩʯʝʪʦʤ ʠ ʭʨʘʥʝʥʠʝʤ ʜʘʥʥʳʭ ʥʘ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʤ ʧʨʦʤʳʩʣʝ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʥʘ ʧʨʦʤʳʩʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʚ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ, 

ʧʨʦʰʝʜʰʠʝ ʩʣʝʜʫʶʱʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʪʘʧʳ: 

- ʨʫʯʥʦʡ ʩʙʦʨ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ; 

- ʚʥʝʜʨʝʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ; 

- ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ; 

- ʠʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʵʪʘʧʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ. ʉ ʨʘʟʚʠʪʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʦʷʚʠʣʠʩʴ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ 

ʨʘʟʣʠʯʥʳʭ ʩʠʛʥʘʣʦʚ ʜʠʘʛʥʦʩʪʠʢʠ. ɼʘʪʯʠʢʠ ʠ ʧʨʠʙʦʨʳ ʧʦʜʢʣʶʯʘʣʠʩʴ ʢ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʠʩʪʝʤʘʤ, ʢʦʪʦʨʳʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʯʠʪʳʚʘʣʠ ʠ ʟʘʧʠʩʳʚʘʣʠ ʜʘʥʥʳʝ. ʏʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦ ʪʦʯʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʘʚʘʨʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
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ʦʧʝʨʘʪʦʨʦʚ-ʠʥʞʝʥʝʨʦʚ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʧʨʦʤʳʩʣʘ ʩ ʠʥʪʝʨʬʝʡʩʘʤʠ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ DCS (ʉʠʩʪʝʤʳ 

ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ). DCS-ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʠʥʞʝʥʝʨʘʤ-ʪʝʭʥʦʣʦʛʘʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ 

ʫʧʨʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʧʨʦʤʳʩʣʝ [1]. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʙʦʨ ʜʘʥʥʳʭ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʦʦʨʜʠʥʘʮʠʶ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠʤʝʨʳ DCS-ʩʠʩʪʝʤ ʚʢʣʶʯʘʶʪ Honeywell Experion, 

ABB 800xA, Siemens PCS 7 ʠ ʜʨʫʛʠʝ. ʀʥʪʝʨʬʝʡʩ ABB 800xA ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ABB 

Ability System 800xA, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʵʥʝʨʛʝʪʠʢʘ, ʥʝʬʪʝʛʘʟʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ 

ʜʨʫʛʠʝ. ɼʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʝʨʘʪʦʨʘʤ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʙʦʪʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʘʨʘʤʝʪʨʘʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʨʫʛʠʭ ʢʣʶʯʝʚʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʧʦʤʠʤʦ ʤʥʦʞʝʩʪʚʘ ʬʫʥʢʮʠʡ, ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʚʠʜʝ 

ʛʨʘʬʠʢʦʚ, ʜʠʘʛʨʘʤʤ, ʪʘʙʣʠʮ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʠʟʫʘʣʴʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʦʧʝʨʘʪʦʨʘʤ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʠʥʪʝʨʬʝʡʩ ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʷ ʦʧʝʨʘʪʦʨʘʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʥʘʩʪʨʘʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ. ʀʥʪʝʨʬʝʡʩ ABB 

800xA ʦʙʣʘʜʘʝʪ ʛʠʙʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʝʛʦ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʆʥ ʪʘʢʞʝ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʀʥʪʝʨʬʝʡʩ ABB 800xA ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1 ï ʀʥʪʝʨʬʝʡʩ ABB 800xA 

 

ʀʥʪʝʨʬʝʡʩ Siemens PCS 7 (Process Control System 7) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʝʜʣʘʛʘʷ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ, ʚʢʣʶʯʘʷ ʚʠʟʫʘʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ, 

ʘʥʘʣʠʪʠʢʫ ʜʘʥʥʳʭ, ʫʧʨʘʚʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ. ʆʥ ʦʙʣʘʜʘʝʪ ʠʥʪʫʠʪʠʚʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʘʤ 

ʣʝʛʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʩʠʩʪʝʤʦʡ, ʦʪʩʣʝʞʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʦʚ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠ 

ʧʨʠʥʠʤʘʪʴ ʦʧʝʨʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ. ʆʪʣʠʯʠʝ ʠʥʪʝʨʬʝʡʩʘ Siemens PCS 7 ʦʪ ABB 800xA ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʦʣʝʝ 

ʩʭʝʤʘʪʠʯʥʦʤ ʦʪʦʙʨʘʞʝʥʠʠ ʜʘʥʥʳʭ ʠ ʧʨʦʮʝʩʩʦʚ, ʙʝʟ ʫʯʝʪʘ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʀʥʪʝʨʬʝʡʩ Siemens PCS 7 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩ. 2 ï ʀʥʪʝʨʬʝʡʩ Siemens PCS 7 

 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʘʟʳ ʜʘʥʥʳʭ. ɹʘʟʳ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʷʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪʳ, ʩʦʟʜʘʚʘʪʴ ʦʪʯʝʪʳ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʪʨʝʥʜʳ. ʇʨʠʤʝʨʳ ʧʦʧʫʣʷʨʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʚʢʣʶʯʘʶʪ Microsoft SQL Server, 

Oracle, MySQL. ʂʘʞʜʦʝ ʠʟ ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʜʦʙʥʳʡ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʨʘʙʦʪʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʙʘʟʦʡ ʜʘʥʥʳʭ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ: ʤʝʥʶ ʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ, 

ʦʙʣʘʩʪʠ ʦʙʲʝʢʪʦʚ, ʨʝʜʘʢʪʦʨʘ ʟʘʧʨʦʩʦʚ, ʦʢʥʘ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʪʘʙʣʠʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ. ʇʨʠʤʝʨ 

ʠʥʪʝʨʬʝʡʩʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩ. 3 ï ʀʥʪʝʨʬʝʡʩ MySQL 

 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘ ʧʨʦʤʳʩʣʘʭ ʤʦʛʫʪ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʘʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ 

ʧʨʦʮʝʩʩʘʤʠ ʠ ʜʘʥʥʳʤʠ ʠʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

SCADA (Supervisory Control and Data Acquisition) ï ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ 

[2]. ʇʨʠʤʝʨʳ ʧʦʧʫʣʷʨʥʳʭ SCADA-ʩʠʩʪʝʤ ʚʢʣʶʯʘʶʪ Wonderware, Ignition, WinCC. ʈʘʩʩʤʘʪʨʠʚʘʷ 

ʩʪʘʥʜʘʨʪʳ ʦʨʛʘʥʠʟʘʮʠʠ SCADA, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʉʊʆ 59012820.35.240.50.004-2011 çʉʀʉʊɽʄʓ 

ɼʀʉʇɽʊʏɽʈʉʂʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ɺ ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂɽ. ʉʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʢʦʥʪʨʦʣʷ (SCADA) ʚ ʜʠʩʧʝʪʯʝʨʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠè [3]. ɺ ʜʘʥʥʦʤ ʩʪʘʥʜʘʨʪʝ ʧʨʦʧʠʩʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʦʣʦʞʝʥʠʷ ʦʙ ʠʥʪʝʨʬʝʡʩʝ ʧʨʦʜʫʢʪʘ: 

- ʫʜʦʙʥʳʡ ʠ ʧʦʥʷʪʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʶ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʧʨʦʩʪʦʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

- ʠʥʪʝʨʬʝʡʩ SCADA, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ SCADA, ʜʦʣʞʝʥ ʙʳʪʴ 
ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. 
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ʇʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʘ SCADA ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩ. 4 ï ʀʥʪʝʨʬʝʡʩ SCADA 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ 

ʧʨʦʮʝʩʩʘʤʠ, ʩʨʝʜʠ ʨʘʙʦʪʥʠʢʦʚ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʪʣʠʯʘʶʪʩʷ ʧʝʨʝʥʦʩʦʤ ʬʠʟʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʩʭʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʘʢʪʫʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʢʦʥʮʝʧʮʠʠ. ʆʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʨʝʰʝʥʠʡ, ʚʚʦʜʠʤʳʭ ʥʘ ʧʨʦʤʳʩʣʘʭ, ʷʚʣʷʝʪʩʷ 

ʢʦʥʮʝʧʮʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʨʝʤʝʥʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʕʪʦʪ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʬʨʝʡʤʚʦʨʢ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʨʝʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ. ʎʠʬʨʦʚʦʡ 

ʜʚʦʡʥʠʢ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʪʘʣʴʥʦʝ ʚʠʨʪʫʘʣʴʥʦʝ ʚʦʩʩʦʟʜʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʝʛʦ ʧʨʦʮʝʩʩʦʚ ʠ ʜʘʥʥʳʭ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʙʦʨ ʠ ʠʥʪʝʛʨʘʮʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, ʧʦʪʦʢʘʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʩʥʦʚʥʫʶ ʠʜʝʶ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʠʥʪʝʨʬʝʡʩ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʩʭʝʤ ʠ ʩʚʷʟʝʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ 

ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʧʨʦʱʝʥʠʶ ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʨʠ 

ʧʦʤʦʱʠ ʠʥʪʝʛʨʘʮʠʠ 3ʜ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ. ʀʥʪʝʨʬʝʡʩ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 5. 

 

 
ʈʠʩ. 5 ï ʀʥʪʝʨʬʝʡʩ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ 

 

ʊʘʢʞʝ ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʦʥʮʝʧʮʠʠ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷè. ʊʶʤʝʥʩʢʘʷ ʢʦʤʧʘʥʠʷ 

çʉʀɹʇʈʆɽʂʊɸɺʊʆʄɸʊʀʂɸè ʚ 2022 ʛʦʜʫ ʧʨʝʜʩʪʘʚʠʣʘ ʧʣʘʪʬʦʨʤʫ çʉɺʆɼè ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩʝʤʝʡʩʪʚʘ SPA-WebSCADA. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʫʣʝʡ, ʘ ʪʘʢʞʝ ʟʘʛʨʫʟʢʠ ʠ ʫʩʪʘʥʦʚʢʠ ʥʦʚʳʭ ʤʦʜʫʣʝʡ ʠʟ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʄʦʜʫʣʠ ʚʳʧʦʣʥʷʶʪ ʦʪʜʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ ʦʪʦʙʨʘʞʝʥʠʶ ʜʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
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ʦʙʱʝʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʚʦʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʠʥʪʝʨʬʝʡʩʳ ʧʣʘʪʬʦʨʤʳ ʚʳʧʦʣʥʝʥʳ ʩ ʫʯʝʪʦʤ ʘʢʪʫʘʣʴʥʳʭ ʪʝʥʜʝʥʮʠʡ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʩʭʝʤ ʠ ʛʨʘʬʠʢʦʚ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʩʢʚʘʞʠʥʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ: ʩʢʚʘʞʠʥʳ, ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ, 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ. ʊʘʢʞʝ ʷʨʢʦ ʚʳʨʘʞʝʥʳ ʤʘʨʢʝʨʳ ʩʦʩʪʦʷʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ: 

ʢʨʘʩʥʦʛʦ, ʦʨʘʥʞʝʚʦʛʦ, ʟʝʣʝʥʦʛʦ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ, ʚʳʜʝʣʷʶʪʩʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʝ 

ʨʝʛʫʣʷʪʦʨʳ ʠ ʧʝʨʝʢʣʶʯʘʪʝʣʠ, ʯʪʦ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʥʘʣʦʛʦʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ.  ʀʥʪʝʨʬʝʡʩ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʉɺʆɼ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 6. 

 

 
ʈʠʩ. 6 ï ʀʥʪʝʨʬʝʡʩ ʉɺʆɼ 

 

ʆʧʠʨʘʷʩʴ ʥʘ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

1. ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʧʨʦʤʳʩʣʘ ʯʘʱʝ 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʅʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʥʘʭʦʜʷʪʩʷ ʤʦʜʫʣʠ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʠʞʥʠʝ ʫʨʦʚʥʠ, ʦʪʚʝʯʘʶʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʦʪʜʝʣʴʥʳʤʠ 

ʧʦʜʩʠʩʪʝʤʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʢʦʥʪʨʦʣʴ ʜʘʚʣʝʥʠʷ, ʦʙʨʘʙʦʪʢʘ ʠ ʩʞʘʪʠʝ ʛʘʟʘ ʠ ʢʦʥʜʝʥʩʘʪʘ. 

2. ʀʥʪʝʛʨʘʮʠʷ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʜʘʪʯʠʢʘʤʠ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ 
ʧʨʦʤʳʩʣʘ ʯʘʩʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʨʘʟʣʠʯʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʦ 

ʩʦʩʪʦʷʥʠʠ ʠ ʧʘʨʘʤʝʪʨʘʭ ʨʘʙʦʪʳ ʧʨʦʤʳʩʣʘ. ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ ʩʚʷʟʠ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʦʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

3. ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʧʨʦʤʳʩʣʘ ʜʦʣʞʥʦ 
ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʜʘʪʯʠʢʦʚ ʠ ʜʨʫʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ, ʬʠʣʴʪʨʘʮʠʶ, ʘʛʨʝʛʘʮʠʶ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʧʨʦʤʳʩʣʘ ʠ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤ. 

4. ʋʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʧʨʦʮʝʩʩʦʚ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʧʨʦʤʳʩʣʘ 
ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʜʦʙʳʯʝʡ ʠ 

ʦʙʨʘʙʦʪʢʦʡ ʛʘʟʘ ʠ ʢʦʥʜʝʥʩʘʪʘ. ɼʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ. 

5. ɺʠʟʫʘʣʠʟʘʮʠʷ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠ 
ʧʨʦʮʝʩʩʦʚ, ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ ʨʝʘʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʦʙʷʟʘʪʝʣʴʥʦʝ 

ʥʘʣʠʯʠʝ ʭʘʨʘʢʪʝʨʥʳʭ ʤʘʨʢʝʨʦʚ ʩʦʩʪʦʷʥʠʡ, ʦʪʨʘʞʘʝʤʳʭ ʧʨʠ ʧʦʤʦʱʠ ʟʝʣʝʥʦʛʦ ʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʦʚ. 

6. ʆʪʯʝʪʥʦʩʪʴ: ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʩʦʟʜʘʥʠʝ ʦʪʯʝʪʦʚ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ ʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʜʫʱʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷ çABBè, ʩʯʠʪʘʝʪ 

ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʧʝʨʘʪʦʨʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʤ ʩʪʠʣʝ ʠʣʠ ʚ ʩʪʠʣʝ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ [4]. ʄʥʦʞʝʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʨʘʬʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʦʧʝʨʘʪʦʨʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʧʨʦʷʚʣʷʶʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʣʞʥʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʧʝʨʘʪʦʨʳ ʯʘʩʪʦ ʦʞʠʜʘʶʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʮʠʜʝʥʪʦʚ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ. ɺʤʝʩʪʦ ʵʪʦʛʦ, ʩʠʩʪʝʤʳ 

ʜʦʣʞʥʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʦʧʝʨʘʪʦʨʘʤ ʛʨʘʬʠʯʝʩʢʫʶ ʥʘʚʠʛʘʮʠʶ ʠ ʫʢʘʟʘʥʠʷ ʝʱʝ ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʠʥʮʠʜʝʥʪʘ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʘʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʩʦʙʳʪʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʠʟʫʘʣʴʥʦ, ʯʝʤ ʧʨʠ ʩʯʠʪʳʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʩʭʝʤʳ ʠʣʠ ʩʧʠʩʢʘ. ʊʘʢʞʝ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʠ ʮʚʝʪʦʚ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʛʨʫʞʘʪʴ 

ʦʙʟʦʨʳ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʩʠʪʫʘʮʠʡ. 
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ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʘʥʘʣʠʟʘ UX-UI ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ 

ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʨʝʤʣʝʥʠʝ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʜʘʥʥʳʤʠ ʥʘ ʧʨʦʤʳʩʣʘʭ. ʏʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʘʤ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʥʘ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʧʨʦʤʳʩʣʘʭ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʥʘ ʨʘʟʚʠʪʠʝ ʩʪʘʨʪʘʧʦʚ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʩʪʘʨʪʘʧʦʚ ʥʘ ʙʘʟʝ ʀʀ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʫʩʢʦʨʠʪʴ ʨʦʩʪ. ʉʪʘʪʴʷ ʜʝʣʠʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ 

ʨʘʟʜʝʣʦʚ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʪʝʭʥʠʯʝʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʧʨʦʝʢʪʘ, ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʜʦʦʙʫʯʝʥʠʷ ʀʀ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʰʝʥʠʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ʠ 

ʤʝʪʦʜʦʚ ʪʨʘʥʩʬʝʨʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʀʀ ʢ ʩʧʝʮʠʬʠʢʝ ʩʪʘʨʪʘʧʦʚ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʙʩʫʞʜʘʝʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʚʢʣʘʜ ʧʨʦʝʢʪʘ ʚ ʩʪʘʨʪʘʧ-ɻ ʢʦʩʠʩʪʝʤʫ ʠ ʧʨʠʟʳʚ ʢ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʤʝʞʜʫ ʩʪʘʨʪʘʧʘʤʠ, 

ʠʥʚʝʩʪʦʨʘʤʠ ʠ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʉʪʘʨʪʘʧʳ, ʊʝʭʥʠʯʝʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ɹʦʣʴʰʠʝ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ, ʊʨʘʥʩʬʝʨʥʦʝ ʦʙʫʯʝʥʠʝ, ʇʦʜʜʝʨʞʢʘ ʩʪʘʨʪʘʧʦʚ, 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʵʢʦʩʠʩʪʝʤʝ ʩʪʘʨʪʘʧʦʚ. 
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DEVELOPMENT OF A MULTIDICIPLINARY PLATFORM FOR ACCELERATED DEVELOPMENT OF 
STARTUPS WITH INTEGRATION OF ARTIFICIAL INTELLIGENCE 

 
This article examines the impact of artificial intelligence (AI) on the development of startups. The main objective 

of the project is to create a comprehensive AI-based support system for startups, aimed at enhancing their stability 

and accelerating growth. The article is divided into several key sections: theoretical foundations of machine 

learning and data analysis, the technical architecture of the project, the application of machine learning principles 

and AI retraining, as well as the practical implementation of the developed solutions. Special attention is given to 

the use of large language models and transfer learning methods to adapt AI to the specifics of startups. In 

conclusion, the potential contribution of the project to the startup ecosystem and a call for collaboration between 

startups, investors, and the academic community are discussed. 

Keywords: Artificial Intelligence, Machine Learning, Startups, Technical Architecture, Data Analytics, Large 

Language Models, Transfer Learning, Startup Support, Innovative Technologies, Collaboration in the Startup 

Ecosystem. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʪʘʨʪʘʧʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ, ʠʥʥʦʚʘʮʠʷʭ ʠ 

ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. ʆʜʥʘʢʦ, ʥʘ ʧʫʪʠ ʢ ʫʩʧʝʭʫ, ʤʦʣʦʜʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ 

ʩʣʦʞʥʦʩʪʝʡ ʠ ʚʳʟʦʚʦʚ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʠ ʚʳʟʦʚʳ ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʨʦʩʪʘ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, 

ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʪʘʨʪʘʧʳ, ʷʚʣʷʝʪʩʷ ʥʝʭʚʘʪʢʘ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʅʘʯʠʥʘʪʴ ʩʚʦʝ ʜʝʣʦ ʩ ʥʫʣʷ ʠ 

ʧʨʠʚʣʝʢʘʪʴ ʠʥʚʝʩʪʠʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʛʦʜʥʷʰʥʝʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʠʟʥʝʩ-ʩʨʝʜʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʧʳʪʥʦʩʪʴ ʠ ʥʝʜʦʩʪʘʪʦʢ ʵʢʩʧʝʨʪʠʟʳ ʫ ʦʩʥʦʚʘʪʝʣʝʡ ʩʪʘʨʪʘʧʦʚ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʩʝʨʴʝʟʥʳʤʠ 

ʚʳʟʦʚʘʤʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʘʚʠʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʪʨʝʙʫʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ɽʱʝ ʦʜʥʠʤ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦ ʤʝʥʷʶʱʘʷʩʷ ʨʳʥʦʯʥʘʷ ʩʨʝʜʘ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʪʨʝʥʜʳ, ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʚʝʜʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʢʦʥʢʫʨʝʥʮʠʷ ʜʝʣʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦʩʪʦʷʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ 

ʠ ʘʜʘʧʪʘʮʠʶ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ. ʉʪʘʨʪʘʧʘʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʪʴ ʛʠʙʢʠʤʠ ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ, 

ʯʪʦʙʳ ʦʩʪʘʚʘʪʴʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ. 

ɺ ʩʚʝʪʝ ʵʪʠʭ ʚʳʟʦʚʦʚ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʧʦʜʜʝʨʞʢʝ ʩʪʘʨʪʘʧʦʚ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʠʭ ʨʘʟʚʠʪʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʦʜʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (AI) ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 

ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʪʘʨʪʘʧʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ AI ʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʩʪʘʨʪʘʧ-ɻ ʢʦʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʜʣʷ 

ʩʪʘʨʪʘʧʦʚ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʄʳ ʩʪʨʝʤʠʤʩʷ ʦʙʝʩʧʝʯʠʪʴ 

ʩʪʘʨʪʘʧʘʤ ʜʦʩʪʫʧ ʢ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʠ ʨʝʩʫʨʩʘʤ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʠʤ ʧʨʝʦʜʦʣʝʪʴ ʩʣʦʞʥʦʩʪʠ 

ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʠ ʜʦʩʪʠʯʴ ʫʩʪʦʡʯʠʚʦʛʦ ʫʩʧʝʭʘ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (AI) ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʙʠʟʥʝʩʝ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʨʷʜʘ ʧʨʦʮʝʩʩʦʚ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʧʨʠʥʷʪʠʝ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʨʘʙʦʪʳ AI ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ (ML) ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ [1]. 

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʤʥʦʛʠʭ AI-ʩʠʩʪʝʤ ʠ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʴʶʪʝʨʘʤ ʦʙʫʯʘʪʴʩʷ ʥʘ 

ʦʩʥʦʚʝ ʦʧʳʪʘ ʠ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ ʙʝʟ ʷʚʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɸʣʛʦʨʠʪʤʳ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʥʳ ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ, ʜʝʣʘʪʴ ʧʨʦʛʥʦʟʳ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʪʘʧʦʤ ʚ ʨʘʙʦʪʝ ʩ AI, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʧʨʦʰʣʳʭ ʠ ʪʝʢʫʱʠʭ ʪʝʥʜʝʥʮʠʷʭ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʙʫʜʫʱʠʝ ʩʦʙʳʪʠʷ ʠ ʧʨʠʥʠʤʘʪʴ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ʊʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʰʘʙʣʦʥʳ ʠ ʪʨʝʥʜʳ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʠ ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. 

ʅʘʰ ʧʨʦʝʢʪ ʦʩʥʦʚʘʥ ʥʘ ʵʪʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚʘʭ, ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʩʪʘʨʪʘʧʦʚ ʥʘ 
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ʚʩʝʭ ʵʪʘʧʘʭ ʠʭ ʨʘʟʚʠʪʠʷ. ʄʳ ʫʜʝʣʷʝʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚʳʙʦʨʫ ʧʦʜʭʦʜʷʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʩʪʘʨʪʘʧʦʚ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʙʠʟʥʝʩʝ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʢʦʤʧʘʥʠʷʤ 

ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʘʥʘʣʠʪʠʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʨʦʣʠ AI ʚ ʙʠʟʥʝʩʝ ʚʢʣʶʯʘʶʪ: 

½ ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ AI ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʪʠʥʥʳʝ ʟʘʜʘʯʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʪʨʫʜʥʠʢʘʤ ʢʦʤʧʘʥʠʡ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʙʦʣʝʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʟʘʜʘʯʘʭ. 

ʅʘʧʨʠʤʝʨ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʫʧʨʘʚʣʝʥʠʝ ʠʥʚʝʥʪʘʨʝʤ ʠ ʢʣʠʝʥʪʩʢʠʤ ʩʝʨʚʠʩʦʤ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʠ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ [2]. 

½ ɸʥʘʣʠʪʠʢʘ: AI ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʱʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʟʚʦʣʷʷ ʢʦʤʧʘʥʠʷʤ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʷʪʴ ʮʝʥʥʳʝ ʠʥʩʘʡʜʳ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʥʘʣʠʟ 

ʨʳʥʦʯʥʳʭ ʪʝʥʜʝʥʮʠʡ, ʧʦʚʝʜʝʥʠʷ ʢʣʠʝʥʪʦʚ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʩʪʨʘʪʝʛʠʡ ʧʨʦʜʘʞ. 

½ ʋʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ: AI ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ, ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ 

ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʠʩʢʠ 

ʠ ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. 

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ (ML) ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʣʝʞʘʱʠʤʠ ʚ 

ʦʩʥʦʚʝ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ. ʇʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʢʣʶʯʘʶʪ: 

½ ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʕʪʦ ʦʙʣʘʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʴʶʪʝʨʘʤ 
ʦʙʫʯʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ, ʙʝʟ ʷʚʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤ (supervised learning), ʦʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ (unsupervised learning) ʠ 

ʦʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ (reinforcement learning) [3]. 

½ ɸʥʘʣʠʟ ʜʘʥʥʳʭ: ʕʪʦ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʜʣʷ 
ʚʳʷʚʣʝʥʠʷ ʧʘʪʪʝʨʥʦʚ, ʪʨʝʥʜʦʚ ʠ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʶ ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʝ ʪʝʭʥʠʢʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘʰ ʧʨʦʝʢʪ ʩʪʨʦʠʪʩʷ ʥʘ ʵʪʠʭ ʧʨʠʥʮʠʧʘʭ, ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʘʨʪʘʧʦʚ ʥʘ ʨʘʥʥʠʭ 

ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ. ʄʳ ʠʩʧʦʣʴʟʫʝʤ ʧʝʨʝʜʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʘʥʘʣʠʪʠʢʠ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʫ ʩʪʘʨʪʘʧʦʚ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʩʠʩʪʝʤʳ. ʄʳ ʨʘʟʜʝʣʠʣʠ 

ʘʨʭʠʪʝʢʪʫʨʫ ʥʘ ʬʨʦʥʪʝʥʜ ʠ ʙʵʢʝʥʜ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʛʨʘʝʪ ʩʚʦʶ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʩʪʘʨʪʘʧʦʚ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʤʳ ʚʳʙʨʘʣʠ ʬʨʝʡʤʚʦʨʢ Vue.js. ʕʪʦʪ ʬʨʝʡʤʚʦʨʢ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʧʨʦʩʪʦʪʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʩʰʠʨʷʝʤʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʦʪʣʠʯʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. 

Vue.js ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʵʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʤʧʦʥʝʥʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘʰʝʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʯʪʦ 

ʫʧʨʦʱʘʝʪ ʨʘʟʨʘʙʦʪʢʫ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʫ ʢʦʜʘ. ʄʳ ʠʩʧʦʣʴʟʫʝʤ ʚʦʟʤʦʞʥʦʩʪʠ Vue.js ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʫʜʦʙʥʦʛʦ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʣʝʛʢʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʘʰʝʡ ʩʠʩʪʝʤʦʡ ʧʦʜʜʝʨʞʢʠ ʩʪʘʨʪʘʧʦʚ. 

ɺ ʥʘʰʝʤ ʧʨʦʝʢʪʝ ʙʵʢʝʥʜ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʦʙʨʘʙʦʪʢʘ ʩʝʨʚʝʨʥʳʭ ʟʘʧʨʦʩʦʚ ʠ ʦʙʨʘʙʦʪʢʘ 

ʟʘʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʨʚʝʨʥʳʭ ʟʘʧʨʦʩʦʚ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʬʨʝʡʤʚʦʨʢ Laravel. Laravel ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ 

ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʶ, ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ, ʨʘʙʦʪʫ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ 

ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʄʳ ʠʩʧʦʣʴʟʫʝʤ Laravel ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ HTTP-ʟʘʧʨʦʩʦʚ ʦʪ ʢʣʠʝʥʪʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʠ ʙʠʟʥʝʩ-ʣʦʛʠʢʦʡ ʧʨʠʣʦʞʝʥʠʷ. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ FastAPI. 

FastAPI ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʬʨʝʡʤʚʦʨʢʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ API ʥʘ Python. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʳʩʪʨʫʶ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ, ʧʦʜʜʝʨʞʢʫ ʘʩʠʥʭʨʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʠʥʪʝʛʨʘʮʠʶ ʩ ʤʘʰʠʥʥʳʤ 

ʦʙʫʯʝʥʠʝʤ. ʄʳ ʠʩʧʦʣʴʟʫʝʤ FastAPI ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʙʫʯʝʥʠʝʤ ʤʦʜʝʣʝʡ AI, 

ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʶ ʯʝʨʝʟ API. 

ɺ ʥʘʰʝʤ ʧʨʦʝʢʪʝ ʧʦʩʪʨʦʝʥʠʷ ʧʦʜʜʝʨʞʢʠ ʩʪʘʨʪʘʧʦʚ ʤʳ ʧʨʠʜʘʝʤ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʘʜʘʧʪʘʮʠʠ 

ʤʦʜʝʣʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʢ ʨʦʩʩʠʡʩʢʦʤʫ ʢʦʥʪʝʢʩʪʫ. ʆʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ ʪʝʢʩʪʘʤʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʥʢʠʝ ʥʘʩʪʨʦʡʢʠ ʧʦʜ 

ʩʧʝʮʠʬʠʢʫ ʨʝʛʠʦʥʘ, ð ʬʨʝʡʤʚʦʨʢ LangChain. 

ʅʘʰʘ ʩʠʩʪʝʤʘ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʬʨʝʡʤʚʦʨʢʦʤ LangChain, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʱʥʳʝ 

ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ, ʚʢʣʶʯʘʷ ʪʘʢʠʝ ʢʘʢ GPT-3 ʠ ʝʛʦ ʘʜʘʧʪʘʮʠʠ ʜʣʷ ʨʫʩʩʢʦʷʟʳʯʥʦʛʦ ʩʝʛʤʝʥʪʘ. ʀʩʧʦʣʴʟʫʷ 

LangChain, ʤʳ ʤʦʞʝʤ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʦʝ ʧʦʥʠʤʘʥʠʝ ʠ ʛʝʥʝʨʘʮʠʶ ʪʝʢʩʪʦʚ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ʇʨʠʦʨʠʪʝʪ ʥʘʰʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ LangChain ð ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʨʝʘʣʠʷʤ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ. ʄʳ ʥʘʩʪʨʘʠʚʘʝʤ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʝʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʦʥʠ ʫʣʘʚʣʠʚʘʣʠ ʫʥʠʢʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʨʦʩʩʠʡʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʵʢʦʥʦʤʠʢʠ ʠ ʙʠʟʥʝʩʘ. ʕʪʦ ʜʘʝʪ ʥʘʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʪʘʨʪʘʧʘʤ ʨʝʣʝʚʘʥʪʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤ ʚ ʜʦʩʪʠʞʝʥʠʠ ʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ LangChain ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ API, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʳʡ ʦʙʤʝʥ 

ʜʘʥʥʳʤʠ, ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʤʦʜʝʣʝʡ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ 

ʙʳʩʪʨʦ ʚʥʝʜʨʷʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ. 

ɺ ʠʪʦʛʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʨʝʡʤʚʦʨʢʘ LangChain ʩʪʘʥʦʚʠʪʩʷ ʚ ʥʘʰʝʤ ʧʨʦʝʢʪʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʛʣʫʙʦʢʦʡ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩ ʮʝʣʴʶ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʡ ʙʠʟʥʝʩ-ʩʨʝʜʝ. 

ɺ ʥʘʰʝʤ ʧʨʦʝʢʪʝ ʧʦʩʪʨʦʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʩʪʘʨʪʘʧʦʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʜʦʦʙʫʯʝʥʠʶ ʤʦʜʝʣʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʪʦʯʥʦʛʦ ʫʯʝʪʘ ʩʧʝʮʠʬʠʢʠ ʨʦʩʩʠʡʩʢʦʛʦ ʙʠʟʥʝʩ-

ʣʘʥʜʰʘʬʪʘ. 

ʏʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʤʦʜʝʣʠ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʳʥʢʘ, 

ʤʳ ʚʚʦʜʠʤ ʮʠʢʣ ʜʦʦʙʫʯʝʥʠʷ AI ʥʘ ʫʥʠʢʘʣʴʥʳʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʨʝʘʣʠʠ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ 

ʚ ʈʦʩʩʠʠ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʩʪʘʨʪʘʧʦʚ, ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ʉʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ: ɸʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʬʠʥʘʥʩʦʚʳʝ ʦʪʯʝʪʳ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʤʝʪʨʠʢʠ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ API 

ʎʝʥʪʨʘʣʴʥʦʛʦ ɹʘʥʢʘ ʈʌ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʠʣʠ ʧʘʨʩʠʥʛ ʦʪʟʳʚʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ 

ʚʝʜʫʱʠʭ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʦʢ. 

ɺʳʙʦʨ ʤʦʜʝʣʝʡ ʠ ʘʣʛʦʨʠʪʤʦʚ: ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ RandomForest 

ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʳʥʦʯʥʳʭ ʪʝʥʜʝʥʮʠʡ ʠʣʠ LSTM-ʩʝʪʝʡ ʜʣʷ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʯʪʦʙʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʨʝʥʜʳ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ. ʄʝʪʦʜʠʢʘ ʜʦʦʙʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1. ɼʦʦʙʫʯʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʥʘ ʜʘʥʥʳʭ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ 

 

ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʨʠʢ ʢʘʯʝʩʪʚʘ, ʪʘʢʠʭ ʢʘʢ ʪʦʯʥʦʩʪʴ (accuracy), ʧʦʣʥʦʪʘ 

(recall), F1-ʤʝʨʘ, ʠ ROC-AUC ʜʣʷ ʦʮʝʥʢʠ ʤʦʜʝʣʝʡ ʧʦʩʣʝ ʜʦʦʙʫʯʝʥʠʷ.ʀʪʝʨʘʪʠʚʥʳʡ ʧʦʜʭʦʜ: ʇʦʩʪʦʷʥʥʦʝ 

ʧʦʚʪʦʨʝʥʠʝ ʮʠʢʣʘ ʜʦʦʙʫʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʡ ʚ ʜʘʥʥʳʭ ʠ ʙʠʟʥʝʩ-ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʷʤ 

ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʪʦʯʥʳʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ, ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʥʦ ʠ ʤʦʱʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʚʘʞʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʦʪʨʘʞʘʶʪ ʨʦʩʩʠʡʩʢʠʡ ʢʦʥʪʝʢʩʪ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ. 

ʊʨʘʥʩʬʝʨʥʦʝ ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʩʪʨʘʪʝʛʠʝʡ ʚ ʧʨʦʝʢʪʝ ʧʦʜʜʝʨʞʢʠ ʩʪʘʨʪʘʧʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ. ʕʪʘ ʪʝʭʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʙʫʯʝʥʥʳʝ ʤʦʜʝʣʠ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠʭ ʧʦʜ ʫʥʠʢʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʨʦʩʩʠʡʩʢʦʛʦ ʙʠʟʥʝʩʘ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʪʝʥʜʝʥʮʠʠ ʠ ʢʫʣʴʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ[4]. 

ɸʜʘʧʪʘʮʠʷ ʢ ʨʦʩʩʠʡʩʢʠʤ ʜʘʥʥʳʤ: ʀʩʧʦʣʴʟʫʷ ʤʦʜʝʣʠ, ʦʙʫʯʝʥʥʳʝ ʥʘ ʦʙʰʠʨʥʳʭ ʛʣʦʙʘʣʴʥʳʭ 

ʜʘʪʘʩʝʪʘʭ, ʤʳ ʧʨʠʤʝʥʷʝʤ ʪʨʘʥʩʬʝʨʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʠʭ ʜʦʥʘʩʪʨʦʡʢʠ, ʚʢʣʶʯʘʷ ʬʠʥʘʥʩʦʚʳʝ ʜʘʥʥʳʝ ʦʪ 

ʈʦʩʩʪʘʪʘ, ʨʳʥʦʯʥʳʝ ʘʥʘʣʠʟʳ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʩ ʨʦʩʩʠʡʩʢʠʭ ʧʣʘʪʬʦʨʤ. ʇʨʠʤʝʨ 

ʜʦʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩ. 2. ʇʨʠʤʝʨ ʜʦʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʟʳʚʦʚ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ 

 

ʌʘʡʥ-ʪʶʥʠʥʛ ʠ ʚʘʣʠʜʘʮʠʷ: ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʨʦʩʩʠʡʩʢʦʤʫ ʢʦʥʪʝʢʩʪʫ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʚʘʣʠʜʘʮʠʷ ʥʘ ʦʪʜʝʣʴʥʦʤ ʥʘʙʦʨʝ ʣʦʢʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʀʪʝʨʘʪʠʚʥʘʷ ʘʜʘʧʪʘʮʠʷ: ʈʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʤʦʜʝʣʝʡ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʜʘʥʥʳʭ ʠ ʪʨʝʥʜʦʚ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʩʪʘʨʪʘʧʦʚ, ʦʧʝʨʠʨʫʶʱʠʭ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ, ʥʘʰʠ ʤʦʜʝʣʠ AI ʥʝ ʪʦʣʴʢʦ ʧʨʠʦʙʨʝʪʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʙʦʣʝʝ ʪʦʯʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ, ʥʦ ʠ ʩʪʘʥʦʚʷʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʪʦʯʥʦ ʥʘʩʪʨʦʝʥʥʳʤʠ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ 

ʨʦʩʩʠʡʩʢʠʭ ʩʪʘʨʪʘʧʦʚ, ʦʪʚʝʯʘʷ ʥʘ ʠʭ ʢʦʥʢʨʝʪʥʳʝ ʙʠʟʥʝʩ-ʟʘʧʨʦʩʳ ʠ ʦʧʝʨʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʕʪʠ ʧʣʘʥʳ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʘ AI ʦʪʨʘʞʘʶʪ ʥʘʰʫ ʧʦʩʪʦʷʥʥʫʶ ʩʪʨʝʤʣʝʥʠʝ ʢ ʠʥʥʦʚʘʮʠʷʤ 

ʠ ʫʣʫʯʰʝʥʠʶ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʨʪʘʧʘʤ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʚʦʟʤʦʞʥʠʠʦʩʪʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ ʩʚʦʠʭ ʮʝʣʝʡ. 

ʅʘʰ ʧʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʤʳʡ ʚʢʣʘʜ ʚ ʵʢʦʩʠʩʪʝʤʫ ʩʪʘʨʪʘʧʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʥʘ ʫʩʧʝʭ ʩʪʘʨʪʘʧʦʚ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ ʟʘʚʝʨʰʝʥʠʷ ʥʘʰʝʡ ʨʘʙʦʪʳ. 

ʆʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʥʘ ʫʩʧʝʭ ʥʘʯʠʥʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʤʳ ʤʦʞʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʪʘʨʪʘʧʦʚ. ʅʘʰʘ ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ: 

½ ʋʣʫʯʰʝʥʠʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʪʠʢʠ: ʉ ʧʦʤʦʱʴʶ ʥʘʰʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ AI 

ʩʪʘʨʪʘʧʳ ʩʤʦʛʫʪ ʙʦʣʝʝ ʪʦʯʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʧʨʦʩ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

½ ʆʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ: ʅʘʰʘ ʩʠʩʪʝʤʘ ʧʦʤʦʞʝʪ ʩʪʘʨʪʘʧʘʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʪʠʥʥʳʝ ʟʘʜʘʯʠ ʠ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. 

½ ʈʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʡ: ʄʳ ʧʦʜʜʝʨʞʠʚʘʝʤ ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʡ ʚ ʩʪʘʨʪʘʧʘʭ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʫʩʣʫʛ. 
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ɺʚʝʜʝʥʠʝ 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʧʦʧʫʣʷʨʥʝʝ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʟʘ ʩʯʝʪ ʫʧʨʦʱʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ ʪʝʢʩʪʦʚ, ʠʟʦʙʨʘʞʝʥʠʡ, ʚʠʜʝʦ ʠ ʘʫʜʠʦ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʝʜʠʘʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʥʝ ʚʩʝ ʣʶʜʠ ʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. 

ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʧʳʪʘ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʨʨʝʢʪʥʳʭ ʟʘʧʨʦʩʦʚ ʥʝʡʨʦʩʝʪʠ, 

ʯʪʦ, ʥʘʦʙʦʨʦʪ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʦʧʳʪʢʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ð ɻ ʪʦ ʦʪʨʘʩʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ), ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʪʦʨʦʛʦ 

ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʥʝʡʨʦʥʦʚ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʰʠʥʘ ʧʳʪʘʝʪʩʷ ʠʤʠʪʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨ 

ʨʘʩʩʫʞʜʝʥʠʡ, ʧʨʠʩʫʱʠʡ ʯʝʣʦʚʝʢʫ. ʅʝʡʨʦʩʝʪʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ, ʨʘʙʦʪʘʷ ʩ ʪʝʢʩʪʦʤ, 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʚʠʜʝʦ. [1] 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʥʝʡʨʦʩʝʪʠ Stable Diffusion 

ʚʳʭʦʜʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ. ʏʝʣʦʚʝʢ ʬʦʨʤʠʨʫʝʪ ʟʘʜʘʯʫ ʧʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʤʪʘ, ʠʣʠ 

ʟʘʧʨʦʩʘ, ð ʪʝʢʩʪʦʚʦʛʦ ʘʙʟʘʮʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʢʣʶʯʝʚʳʭ ʩʣʦʚ. 
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ʇʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩ ʧʨʦʤʪʘʤʠ 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ ʠʭ ʨʘʙʦʪʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʜʘʥʥʳʭ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʦʙʫʯʝʥʠʝ. ʇʦʵʪʦʤʫ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʥʝʢʦʪʦʨʦʛʦ ʥʘʙʦʨʘ ʨʝʰʝʥʠʡ, 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʭʦʞʠʝ ʯʝʨʪʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʠʮʫ ʧʨʦʤʧʪʦʚ. ʉ ʧʨʦʙʣʝʤʦʡ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʭʦʨʦʰʝʛʦ 

ʟʘʧʨʦʩʘ, ʘʥʘʣʠʟ ʢʦʪʦʨʦʛʦ ʤʘʰʠʥʦʡ ʜʘʩʪ ʞʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ, ʩʪʘʣʢʠʚʘʝʪʩʷ ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ Stable 

Diffusion. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʛʨʘʤʦʪʥʦ ʩʦʩʪʘʚʣʝʥʥʳʡ ʟʘʧʨʦʩ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʦʙʲʝʢʪ, 

ʩʦʜʝʨʞʘʥʠʝ, ʩʪʠʣʴ, ʨʝʬʝʨʝʥʩ, ʨʘʟʨʝʰʝʥʠʝ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʪʘʣʠ, ʮʚʝʪ ʠ ʦʩʚʝʱʝʥʠʝ. 

- ʆʙʲʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪ, ʯʝʣʦʚʝʢ ʠʣʠ ʞʠʚʦʪʥʦʝ. ʊʦ ʝʩʪʴ ʦʙʲʝʢʪ ð ʵʪʦ ʦʩʥʦʚʘ, ʪʦ, ʯʪʦ 

ʠʤʝʥʥʦ ʜʦʣʞʥʘ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʥʝʡʨʦʩʝʪʴ. 

- ʉʦʜʝʨʞʘʥʠʝ ʠ ʩʪʠʣʴ ʟʘʜʘʶʪ ʢʦʤʧʦʟʠʮʠʶ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʝʛʦ ʦʬʦʨʤʣʝʥʠʝ. 

- ʈʝʬʝʨʝʥʩʦʤ ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʧʫʣʷʨʥʳʭ ʘʨʪ-ʩʘʡʪʦʚ, ʪʘʢʠʭ 

ʢʘʢ Artstation ʠ Deviant Art, ʠʣʠ ʭʫʜʦʞʥʠʢʦʚ. 

- ʈʘʟʨʝʰʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʷ ʥʘ ʢʘʯʝʩʪʚʦ ʠ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʩʪʴ. 

- ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʜʝʪʘʣʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʣʶʙʳʝ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʟʘʭʦʯʝʪ ʫʚʠʜʝʪʴ ʥʘ ʠʪʦʛʦʚʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. 

- ʎʚʝʪ ʚʣʠʷʝʪ ʥʘ ʮʚʝʪʦʚʫʶ ʛʘʤʤʫ ʠ ʪʦʥʘ. 

- ʉʚʝʪ, ʥʘʧʨʠʤʝʨ, çʩʪʫʜʠʡʥʦʝ ʦʩʚʝʱʝʥʠʝè ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʨʝʘʣʠʩʪʠʯʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʧʦʜʩʢʘʟʦʢ ð ʝʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʠʟʤʝʥʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ. ɺ ʥʝʛʘʪʠʚʥʦʤ 

ʟʘʧʨʦʩʝ ʫʢʘʟʳʚʘʶʪʩʷ: ʩʪʠʣʴ, ʘʪʨʠʙʫʪʳ ʠʣʠ ʦʙʲʝʢʪʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʟʘʧʨʦʩʘ, ʚ ʥʝʛʘʪʠʚʥʦʤ 

ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʪʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʢʣʶʯʝʥʳ ʠʟ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɺ ʠʪʦʛʝ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʚʦʩʧʨʠʥʠʤʘʝʪ ʩʦʩʪʘʚʣʝʥʥʳʡ ʟʘʧʨʦʩ ʢʘʢ ʥʘʙʦʨ ʢʣʶʯʝʚʳʭ ʩʣʦʚ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ, ʩʣʦʚʦ, ʩʪʦʷʱʝʝ ʚ ʟʘʧʨʦʩʝ ʨʘʥʴʰʝ, ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ, ʯʝʤ ʩʣʦʚʘ ʧʦʩʣʝ ʥʝʛʦ. ɼʣʷ 

ʠʟʤʝʥʝʥʠʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʩʘ. ɺʝʩ ð ʵʪʦ ʢʦʵʬʬʠʮʠʝʥʪ: ʧʨʠ ʟʥʘʯʝʥʠʠ, ʤʝʥʴʰʝʤ 1, ʮʝʥʥʦʩʪʴ 

ʧʘʨʘʤʝʪʨʘ ʧʘʜʘʝʪ, ʧʨʠ ʙʦʣʴʰʝʤ 1, ʥʘʦʙʦʨʦʪ, ʚʦʟʨʘʩʪʘʝʪ. 

ʊʘʢʞʝ ʚ Stable Diffusion ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʩʦʙʳʡ ʩʠʥʪʘʢʩʠʩ: ç()è ʠ ç[]è. ç()è ʫʚʝʣʠʯʠʚʘʝʪ ʩʠʣʫ 

ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ ʚ 1,1 ʨʘʟʘ, ʘ ç[]è ʫʤʝʥʴʰʘʝʪ ʩʠʣʫ ʚ 0,9 ʨʘʟʘ. [2] 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʧʨʠʥʮʠʧ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʟʘʧʨʦʩʦʚ ʩʭʦʞ 

ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʩʝʨʚʠʩʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʥʮʠʧ Natural Language Processing (NLP), 

ʢʦʪʦʨʳʡ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʧʦʥʠʤʘʥʠʷ ʤʘʰʠʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʷʟʳʢʘ. NLP ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

Natural-language generation (NLG) ʠ Natural Language Understanding (NLU). 

ʂʦʤʧʦʥʝʥʪ NLG ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʩʦʟʜʘʥʠʷ ʦʩʤʳʩʣʝʥʥʳʭ ʬʨʘʟ ʠ ʧʨʝʜʣʦʞʝʥʠʡ. ɿʜʝʩʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʠʩʢ ʧʦʜʭʦʜʷʱʝʛʦ ʢʦʥʪʝʢʩʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʨʘʟʳ ʠ ʪʦʥʘ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʂʦʤʧʦʥʝʥʪ NLU ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʴʶʪʝʨʫ ʧʦʥʠʤʘʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʷʟʳʢ. ʆʥ 

ʫʯʠʪʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʷʟʳʢʘ, ʧʨʝʦʙʨʘʟʫʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʧʦʥʷʪʥʳʡ ʜʣʷ ʥʝʛʦ ʚʠʜ. 

ʇʨʠʥʮʠʧ NLP ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʰʘʝʪ ʨʷʜ ʟʘʜʘʯ, ʛʜʝ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʝʪʩʷ ʟʘʧʨʦʩ, 

ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʠʣ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝʡʨʦʩʝʪʠ: 

- ʉʝʛʤʝʥʪʘʮʠʷ ʧʨʝʜʣʦʞʝʥʠʡ. ɿʜʝʩʴ ʘʙʟʘʮʳ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. 

- ʉʠʤʚʦʣʠʟʘʮʠʷ ʩʣʦʚ. ʇʨʦʠʩʭʦʜʠʪ ʨʘʟʙʠʝʥʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʣʦʚʘ. ʇʨʦʠʩʭʦʜʠʪ 

ʘʥʘʣʠʟ ʯʘʩʪʝʡ ʨʝʯʠ, ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʪʦʛʦ, ʦ ʯʝʤ ʠʤʝʥʥʦ ʛʦʚʦʨʠʪʩʷ ʚ ʧʨʝʜʣʦʞʝʥʠʠ. 

- ʃʝʤʤʘʪʠʟʘʮʠʷ. ʋʜʘʣʷʝʪ ʦʢʦʥʯʘʥʠʷ ʠ ʚʦʟʚʨʘʱʘʝʪ ʢʘʥʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʩʣʦʚʘ ʠʣʠ ʣʝʤʤʳ. 

- ɸʥʘʣʠʟ ʠ ʦʪʙʨʘʩʳʚʘʥʠʝ ʩʣʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʟʥʘʯʠʤʦʡ ʮʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʣʦʚ ʚ ʧʨʝʜʣʦʞʝʥʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʰʠʥʘ ʠʤʝʝʪ ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʦʥʘ ʤʦʞʝʪ ʦʜʥʦʟʥʘʯʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ. ɼʘʥʥʳʡ ʥʘʙʦʨ ʟʘʪʝʤ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʛʝʥʝʨʘʮʠʶ ʦʪʚʝʪʘ. 

[3] 

ʏʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʨʘʙʦʪʫ ʤʝʞʜʫ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʠʜʫʤʘʣʠ ʛʝʥʝʨʘʪʦʨʳ 

ʟʘʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʩʪʘʚʣʷʪʴ ʧʨʦʤʪʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʀʀ ʠ ʬʦʨʤʠʨʫʶʪ ʬʨʘʟʳ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʬʠʛʫʨʠʨʫʶʪ 

ʚ ʧʦʭʦʞʠʭ ʟʘʧʨʦʩʘʭ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʡʨʦʩʝʪʠ, ʜʨʫʛʠʝ ʞʝ ʧʨʝʜʣʘʛʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʛʦʪʦʚʳʝ 

ʙʠʙʣʠʦʪʝʢʠ ʟʘʧʨʦʩʦʚ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʛʝʥʝʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʨʝʣʝʚʘʥʪʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʥʝʨʘʪʦʨʦʚ ʧʨʦʤʪʦʚ ʥʘʤʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʝ ʦʥʣʘʡʥ-ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʝʨʚʠʩʳ: 

Playground AI 

Playground AI ð ʵʪʦ ʙʝʩʧʣʘʪʥʦʝ ʦʥʣʘʡʥ-ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʀʀ. ʆʥʦ ʠʩʧʦʣʴʟʫʝʪ ʥʝʩʢʦʣʴʢʦ ʥʝʡʨʦʩʝʪʝʡ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʩʨʝʜʠ ʥʠʭ ʝʩʪʴ ʠ Stable Diffusion XL, ʢʦʪʦʨʳʡ ʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
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ɼʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ: ʛʝʥʝʨʘʮʠʶ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʜʦʨʠʩʦʚʢʫ ʟʘʛʨʫʞʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʊʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 100 ʙʝʩʧʣʘʪʥʳʭ ʛʝʥʝʨʘʮʠʡ ʚ ʜʝʥʴ ʠ 

ʜʦʩʪʫʧʥʦʩʪʴ ʚ ʈʦʩʩʠʠ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʠʥʪʝʨʬʝʡʩ Playground AI. ɺ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʣʝʡ ʠ 

ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʧʨʝʜʧʦʯʪʝʥʠʡ. ʇʦʣʝ Filter 

ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʠʣʠʩʪʠʢʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥʘ ʢ ʛʝʥʝʨʠʨʫʝʤʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ, 

ʥʘʧʨʠʤʝʨ, ʥʝʦʥ, ʤʘʢʨʦʨʝʘʣʠʟʤ, ʧʠʢʩʝʣʴʥʳʡ ʘʨʪ ʠ ʪ.ʜ. ɺ ʧʦʣʝ Promt ʚʚʦʜʷʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʛʝʥʝʨʠʨʫʝʤʦʤʫ 

ʠʟʦʙʨʘʞʝʥʠʶ: ʦʙʲʝʢʪ, ʮʚʝʪ, ʬʦʨʤʘ, ʜʝʪʘʣʠ ʠ ʪ.ʜ. ʊʘʢʞʝ ʟʜʝʩʴ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʥʦʧʢʘ Expand Promt, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʟʘʧʨʦʩ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʀʀ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʜʦʙʘʚʣʷʝʪ ʚ ʟʘʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʥʦʥʠʤʠʯʥʳʝ ʚʳʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʶʪ ʛʨʘʤʤʘʪʠʢʫ ʠ ʩʚʷʟʳʚʘʶʪ 

ʟʘʧʨʦʩ ʚ ʝʜʠʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. ʇʦʣʝ Exclude from Image ʘʥʘʣʦʛʠʯʥʦ ʧʦʣʶ Promt ʩʦʜʝʨʞʠʪ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʠʟʦʙʨʘʞʝʥʠʶ, ʦʜʥʘʢʦ, ʚ ʥʝʛʦ ʚʚʦʜʠʪʩʷ ʪʦ, ʯʪʦ ʥʝ ʜʦʣʞʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʛʦʪʦʚʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. ʌʫʥʢʮʠʷ 

Image to Image ʨʝʘʣʠʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʨʠʩʦʚʢʠ ʟʘʛʨʫʞʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʟʦʙʨʘʞʝʥʠʷ. Control Traits 

ʧʦʤʦʛʘʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʛʣʫʙʠʥʫ, ʫʛʣʳ ʠ ʜʘʞʝ ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ. ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʠʥʪʝʨʬʝʡʩʘ ʥʘʭʦʜʷʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ: ʤʘʩʰʪʘʙ, ʤʦʜʝʣʴ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʛʝʥʝʨʘʮʠʷ, 

ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʠʨʫʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʜʨʫʛʠʝ ʥʘʩʪʨʦʡʢʠ. [4] 

 
ʈʠʩ. 1. ʀʥʪʝʨʬʝʡʩ Playground AI 

 

PromptoMania 

PromptoMania ð ʦʥʣʘʡʥ-ʩʝʨʚʠʩ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ ʧʦʜʩʢʘʟʦʢ ʠ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʚʘʪʴ 

ʧʨʦʤʪʳ ʜʣʷ ʤʦʜʝʣʝʡ CF Spark, Midjourney ʠ Stable Diffusion (ʨʠʩ. 2). ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʷʚʣʷʝʪʩʷ 

ʙʝʩʧʣʘʪʥʳʤ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʩʪʨʫʢʪʦʨ, ʚ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʠʨʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʝ ʝʛʦ ʩʪʠʣʠ ʠ ʨʘʩʩʪʘʚʣʷʪʴ ʚʝʩ ʢʘʞʜʦʛʦ ʚʳʙʨʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʩʨʘʟʫ 

ʠʤʝʪʴ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʞʝʣʘʝʤʦʤ ʨʝʟʫʣʴʪʘʪʝ, ʚʝʜʴ PromptoMania ʥʝ ʩʦʟʜʘʝʪ ʟʘʧʨʦʩ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʘ ʣʠʰʴ ʧʨʝʜʣʘʛʘʝʪ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʠʟ ʩʧʠʩʢʘ. ʊʘʢ ʢʘʢ ʚʩʝ ʩʪʠʣʠ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʠ ʤʦʞʥʦ ʥʘʛʣʷʜʥʦ 

ʫʚʠʜʝʪʴ ʧʨʠʤʝʨʳ ʩʪʠʣʝʡ ʭʫʜʦʞʥʠʢʦʚ, ʥʘʩʪʨʦʡʢʠ ʩʚʝʪʘ, ʢʘʤʝʨʳ ʠ ʪ.ʜ. ʚʳʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪʩʷ. [5] 
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ʈʠʩ. 2. ʀʥʪʝʨʬʝʡʩ PromptoMania 

 

Hugging face Prompt Generator 

Hugging face Prompt Generator ʷʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʪʝʢʩʪʦʚʦʡ ʥʝʡʨʦʩʝʪʠ, ʢʦʪʦʨʘʷ ʩʘʤʘ 

ʜʦʙʘʚʣʷʝʪ ʜʦʧʦʣʥʝʥʠʷ ʢ ʪʝʢʩʪʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺʩʝ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʚʭʦʜʝ, ʵʪʦ ʢʦʨʦʪʢʦʝ 

ʦʧʠʩʘʥʠʷ ʩʦʟʜʘʚʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ɼʘʥʥʳʡ ʛʝʥʝʨʘʪʦʨ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʙʦʣʴʰʦʡ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ, 

ʢʦʪʦʨʘʷ ʦʙʫʯʝʥʘ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʥʝʡʨʦʩʝʪʝʡ. ʀʥʪʝʨʬʝʡʩ Hugging face Prompt 

Generator ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. [6] 

 
ʈʠʩ. 3. ʀʥʪʝʨʬʝʡʩ Hugging face Prompt Generator 

 

ʉʨʘʚʥʝʥʠʝ ʧʨʦʤʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʦʚ 

ʅʘ ʧʨʠʤʝʨʘʭ ʨʘʟʙʝʨʝʤ, ʤʦʛʫʪ ʣʠ ʧʦʤʦʯʴ ʚʳʙʨʘʥʥʳʝ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʳ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʤʪʦʚ 

ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʛʝʥʝʨʠʨʫʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʟʘʧʨʦʩʘ ʩ ʨʝʟʫʣʴʪʘʪʦʤ. ʀʟ ʚʩʝʛʦ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʪʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ ʚʳʙʝʨʝʤ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ: 

- ʧʝʡʟʘʞ; 

- ʞʠʚʦʪʥʦʝ; 

- ʘʨʭʠʪʝʢʪʫʨʘ; 

- ʯʝʣʦʚʝʢ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʙʫʜʝʪ ʥʘʧʠʩʘʥ ʧʦʜʨʦʙʥʳʡ ʧʨʦʤʪ ʠ ʢʨʘʪʢʠʡ ʧʨʦʤʪ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʟʘʧʨʦʩʳ, ʫʣʫʯʰʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʦ ʚʩʝʭ ʧʨʠʤʝʨʘʭ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʥʝʛʘʪʠʚʥʳʡ ʧʨʦʤʪ, ʢʦʪʦʨʳʡ ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʧʠʩʘʥ ʚ 

ʧʨʠʣʦʞʝʥʠʠ, ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʙʱʠʝ ʥʘʩʪʨʦʡʢʠ: ʦʪʢʣʶʯʝʥʥʦʝ ʫʣʫʯʰʝʥʠʷ ʧʨʦʤʪʘ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ 

ʀʀ, ʛʝʥʝʨʘʮʠʷ ʜʚʫʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʦʪʢʣʶʯʝʥʥʳʝ ʬʠʣʴʪʨʳ, ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ 1024ʭ1024, ʤʦʜʝʣʴ ʜʣʷ 

ʛʝʥʝʨʘʮʠʠ Stable Diffusion XL. 
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ʇʝʡʟʘʞ 

ʅʝʡʨʦʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʩʘʤʳʝ ʨʘʟʥʳʝ ʪʝʤʫ, ʦʜʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ 

ʧʝʡʟʘʞ. ɼʘʥʥʘʷ ʪʝʤʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʥʝ ʪʨʝʙʫʝʪ ʥʘʧʠʩʘʥʠʷ ʩʣʦʞʥʦʛʦ ʧʨʦʤʪʘ. 

ʇʝʨʝʡʜʝʤ ʚ Playground AI  ʠ ʥʘʧʠʰʝʤ ʟʘʧʨʦʩ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʞʝʤ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʟʜʘʚʘʝʤʦʤ ʠʟʦʙʨʘʞʝʥʠʠ 

(ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ. 1. ʊʝʢʩʪ ʟʘʧʨʦʩʦʚ, ʩʦʟʜʘʥʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʦʚ, ʥʘ ʪʝʤʫ ʧʝʡʟʘʞ 

˽ͪͦͣͭ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ PromptoMania Hugging face Prompt Generator 

Waterfall between the rocks, 
Iceland, cloudy sky, lots of 
greenery, muted tones, realistic 
style, cinematic lighting, general 
plan, best quality, masterpiece 

Waterfall between the rocks, 
Iceland: High-Speed Photograph: 
0.5 Shot on 70mm, Side-View, 
Spectral Color: Dark:0.2 HD, sRGB, 
Rays of Shimmering Light 

Waterfall between the rocks, 
Iceland, black sand beach, white 
sand beach, concept art, octane 
render, unreal engine 5, trending 
on artstation, high quality, highly 
detailed, 8K, soft lighting, godrays, 
path traced, blue sky 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʨʦʩʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 6 ʠʟʦʙʨʘʞʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʢʩʪʦʚʦʤʫ ʦʧʠʩʘʥʠʶ. ʅʘ 

ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʛʣʷʜʷʪ ʥʘʠʙʦʣʝʝ ʩʦʛʣʘʩʦʚʘʥʦ ʩ ʠʜʝʝʡ. 

   

 ͊  ͋  ͍
ʈʠʩ. 4. ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʪʝʤʫ ʧʝʡʟʘʞ: 

ʘ ï ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ; ʙ ï ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʠʟ PromptoMania; 

ʚ ï ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʠʟ Hugging face Prompt Generator 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ Hugging face Prompt Generator ʜʝʣʘʝʪ 

ʠʟʦʙʨʘʞʝʥʠʝ ʙʦʣʝʝ ʷʨʢʠʤ ʠ ʧʦʭʦʞʠʤ ʥʘ ʨʠʩʫʥʦʢ, ʨʝʟʫʣʴʪʘʪ ʠʟ ʛʝʥʝʨʘʪʦʨʘ PromptoMania ʦʪʣʠʯʘʝʪʩʷ 

ʢʦʥʪʨʘʩʪʥʳʤʠ ʮʚʝʪʘʤʠ ʠ ʚʳʩʦʢʦʡ ʨʝʟʢʦʩʪʴʶ, ʯʪʦ ʥʝ ʩʦʚʩʝʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʞʠʜʘʥʠʷʤ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ 

ʥʘʠʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʳʤ ʷʚʣʷʝʪʩʷ ʟʘʧʨʦʩ, ʥʘʧʠʩʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʆʜʥʘʢʦ, ʚʩʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʘʭ, ʪʘʢ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʠʤʝʶʪ ʘʨʪʝʬʘʢʪʦʚ. 

ɾʠʚʦʪʥʦʝ 

ʉʣʝʜʫʶʱʘʷ ʧʦʧʫʣʷʨʥʘʷ ʪʝʤʘ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ð ʵʪʦ ʞʠʚʦʪʥʳʝ. ɾʠʚʦʪʥʳʝ ʷʚʣʷʶʪʩʷ 

ʩʣʦʞʥʦʡ ʪʝʤʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʨʦʩʘ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʘʨʪʝʬʘʢʪʳ ʚ 

ʚʠʜʝ ʥʝʢʦʨʨʝʢʪʥʦʡ ʘʥʘʪʦʤʠʠ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʪ. ʧ. ʊʝʢʩʪ ʟʘʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʪʝʤʫ ʞʠʚʦʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ. 2. ʊʝʢʩʪ ʟʘʧʨʦʩʦʚ, ʩʦʟʜʘʥʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʦʚ, ʥʘ ʪʝʤʫ ʞʠʚʦʪʥʦʝ 

˽ͪͦͣͭ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ PromptoMania Hugging face Prompt Generator 

cute hedgehog under a tree, in the 
forest, warm light, medium view, 
green grass, rays of light, bright 
colors, digital painting 

Cute hedgehog under a tree in the 
forest: Storybook Illustration:0.7 
Bokeh:0.1 Ektachrome, Macro 
View: Crepuscular Rays:0.5 Soft 
Lighting, Screen Space Global 
Illumination 

Cute hedgehog under a tree in the 
forest, HD, studio light, golden 
hour, backlit, intense, emotional, 
intricate detail, photorealistic, 4k, 
8k, stunning detail, works by 
Takato Yamamoto and Greg 
Rutkowski, trending on artstation, 
artgerm 

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 46 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ 6 ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʧʦ ʪʝʢʩʪʦʚʦʤʫ 

ʦʧʠʩʘʥʠʶ. 

   

 ͊  ͋  ͍
ʈʠʩ. 5. ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʪʝʤʫ ʞʠʚʦʪʥʦʝ: 

ʘ ï ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ; ʙ ï ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʠʟ PromptoMania; 

ʚ ï ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʠʟ Hugging face Prompt Generator 

ɺ ʠʪʦʛʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʩʦʟʜʘʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʪʦʨʘ PromptoMania ʚʳʛʣʷʜʠʪ ʥʘʠʙʦʣʝʝ 

ʨʝʘʣʠʩʪʠʯʥʦ ʠ ʨʝʣʝʚʘʥʪʥʦ ʚ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʦʩʪʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʤʝʶʪ ʤʫʪʘʮʠʠ ʚ ʚʠʜʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʛʣʘʟ. ʊʘʢʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʝʟʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʘʨʘʤʝʪʨ 

ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʩʪʠ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʝʘʣʠʩʪʠʯʥʳʤ ʚʳʛʣʷʜʠʪ ʪʦʣʴʢʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʠʟ 

PromptoMania. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʥʘʠʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʳʤ ʷʚʣʷʝʪʩʷ ʟʘʧʨʦʩ, ʥʘʧʠʩʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ 

ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘ PromptoMania.  

ɸʨʭʠʪʝʢʪʫʨʘ 

ʉʦʟʜʘʜʠʤ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʝʱʝ ʦʜʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ: ʘʨʭʠʪʝʢʪʫʨʘ. ʇʦʜʦʙʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʨʝʬʝʨʝʥʩʦʚ ʫ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʡ ʢʘʢʠʭ-ʣʠʙʦ ʢʥʠʛ ʠ 

ʥʝ ʪʨʝʙʫʶʪ ʩʣʦʞʥʦʛʦ ʧʨʦʤʪʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʡʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʪʝʢʩʪʦʚʳʝ ʟʘʧʨʦʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ. 3. ʊʝʢʩʪ ʟʘʧʨʦʩʦʚ, ʩʦʟʜʘʥʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʦʚ, ʥʘ ʪʝʤʫ ʘʨʭʠʪʝʢʪʫʨʘ 

˽ͪͦͣͭ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ PromptoMania Hugging face Prompt Generator 

A futuristic hideout Among the 
Coastal thickets of New Zealand, 
lots of greenery, blue sky, juicy 
colors, general layout, soft 
lighting, the best quality, a 
masterpiece 

A futuristic hideout Among the 
Coastal thickets of New Zealand: 
Airbrush : 0.5 Cinematic: Glamor 
Shot : 0.3 Panorama, Short 
Exposure : Tetrachromacy : 0.2 
Light : 0.7 8K 

A futuristic hideout Among the 
Coastal thickets of New Zealand, 
detailed intricate illustration, 
detailed illustration, hd, 4k, digital 
art, overdetailed art, concept art, 
by greg rutkowski, by loish, 
complementing colors, Trending 
on artstation, deviantart 

 

ʈʠʩʫʥʦʢ 6 ʩʦʜʝʨʞʠʪ ʩʦʟʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʦʚ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ 

ʧʝʨʝʜʘʶʪ ʠʜʝʶ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

   

 ͊  ͋  ͍
ʈʠʩ. 6. ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʪʝʤʫ ʘʨʭʠʪʝʢʪʫʨʘ: 
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ʘ ï ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ; ʙ ï ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʠʟ PromptoMania; 

ʚ ï ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʠʟ Hugging face Prompt Generator 

 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ, ʥʘʧʠʩʘʥʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘ Hugging face Prompt Generator, ʪʘʢ ʢʘʢ ʦʥ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ 

ʧʝʨʝʜʘʝʪ ʘʪʤʦʩʬʝʨʫ ʙʫʜʫʱʝʛʦ ʠ ʟʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʨʝʘʣʠʩʪʠʯʥʫʶ ʩʮʝʥʫ ʚ ʥʝʧʨʠʚʳʯʥʦʤ ʚʠʜʝ. 

ʀʟʦʙʨʘʞʝʥʠʝ ʩʦʟʜʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ, ʥʘʧʠʩʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʩʢʦʨʝʝ ʦʪʥʦʩʷʪʩʷ ʢ ʩʪʠʣʶ 

ʤʦʜʝʨʥʘ, ʘ ʥʝ ʙʫʜʫʱʝʛʦ. ʅʦ ʧʨʠ ʵʪʦʤ ʦʥʦ ʚʳʛʣʷʜʠʪ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦ ʚ ʞʠʟʥʠ, ʯʪʦ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʘʛʝʥʪʩʪʚʘ. ʀʟʦʙʨʘʞʝʥʠʝ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʝ ʧʦ 

ʧʨʦʤʪʫ ʠʟ PromptoMania ʥʝ ʨʝʘʣʠʟʦʚʳʚʘʝʪ ʢʦʛʝʨʝʥʪʥʦʩʪʴ ʤʝʞʜʫ ʟʘʧʨʦʩʦʤ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʝʛʦ ʦʞʠʜʘʥʠʷʤʠ 

ʦʪ ʨʝʟʫʣʴʪʘʪʘ. 

ʏʝʣʦʚʝʢ 

ʀʟʦʙʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʵʤʦʮʠʡ, ʘʥʘʪʦʤʠʠ, ʤʠʤʠʢʠ, ʧʦʟ ʠ ʞʝʩʪʦʚ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʩʣʦʞʥʳʭ ʪʝʤ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʯʘʩʪʦ ʥʝ ʧʦʥʠʤʘʝʪ ʪʦʥʢʦʩʪʠ 

ʦʪʜʝʣʴʥʳʭ ʵʤʦʮʠʡ ʠ ʩʠʤʚʦʣʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʘʥʦʤʘʣʠʷʤ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ: 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʝʯʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʯʘʩʪʝʡ ʪʝʣʘ ʠ ʪ.ʧ. ʇʦʧʨʦʙʫʝʤ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ ʵʤʦʮʠʶ ʙʨʝʟʛʣʠʚʦʩʪʠ ʠ ʦʪʚʨʘʱʝʥʠʷ ʥʘ ʣʠʮʝ ʞʝʥʱʠʥʳ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʪʝʢʩʪʦʚʳʝ ʟʘʧʨʦʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ. 4. ʊʝʢʩʪ ʟʘʧʨʦʩʦʚ, ʩʦʟʜʘʥʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʦʚ, ʥʘ ʪʝʤʫ ʯʝʣʦʚʝʢ 

˽ͪͦͣͭ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ PromptoMania Hugging face Prompt Generator 

A young woman holding a phone, 
with an expression of disgust and 
squeamishness on her face, 
looking away, in a cafe, blonde 
hair, close-up, bright colors, best 
quality, masterpiece, cinematic 
lighting 

A young woman holding a phone, 
with an expression of disgust and 
squeamishness on her face, 
looking away, in a cafe, blonde 
hair: Photography: 0.7 
Multispectral Imaging: F/2.8: 0.5 
Vignette: Warm Color Palette:0.3 
Low Contrast: Happy:0.9 Spotlight 

A young woman holding a phone, 
with an expression of disgust and 
squeamishness on her face, 
looking away, in a cafe, blonde 
hair, highly detailed, digital 
painting, artstation, concept art, 
smooth, sharp focus, illustration, 
art by artgerm and greg rutkowski 

 

ʅʘ ʨʠʩʫʥʢʝ 7 ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʛʝʥʝʨʘʮʠʡ, ʧʝʨʝʜʘʶʱʠʭ ʵʤʦʮʠʶ ʙʨʝʟʛʣʠʚʦʩʪʠ ʠ 

ʦʪʚʨʘʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʣʠʞʝ ʚʩʝʛʦ ʢ ʨʝʘʣʴʥʳʤ ʵʤʦʮʠʷʤ. 

   

 ͊  ͋  ͍
ʈʠʩ. 7. ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʪʝʤʫ ʯʝʣʦʚʝʢ: 

ʘ ï ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ; ʙ ï ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʠʟ PromptoMania; 

ʚ ï ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʘ ʠʟ Hugging face Prompt Generator 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʟʘʧʨʦʩ ʚʳʛʣʷʜʠʪ ʜʦʚʦʣʴʥʦ ʧʨʘʚʜʦʧʦʜʦʙʥʦ. ʆʜʥʘʢʦ, ʥʘ 

ʚʩʝʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʪʘʢʞʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʘʥʦʤʘʣʠʠ ʫ ʢʠʩʪʝʡ ʨʫʢ ʠ ʥʝʢʦʪʦʨʫʶ ʥʝʪʦʯʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʛʣʘʟ.  

ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʣʫʯʰʝ ʚʩʝʛʦ Stable Diffusion XL ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʵʤʦʮʠʠ ʨʘʜʦʩʪʠ ʠ ʩʯʘʩʪʴʷ, 

ʜʨʫʛʠʝ, ʙʘʟʦʚʳʝ ʵʤʦʮʠʠ: ʛʨʫʩʪʴ, ʟʣʦʩʪʴ, ʩʪʨʘʭ ʠ ʜʨʫʛʠʝ, ʛʝʥʝʨʠʨʫʶʪʩʷ ʩʦ ʩʣʦʞʥʦʩʪʷʤʠ, ʪʘʢ ʢʘʢ ʧʨʠʭʦʜʠʪʩʷ 

ʤʥʦʛʦ ʨʘʟ ʩʦʟʜʘʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʧʦʭʦʞʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɽʱʝ ʦʜʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʙʫʜʝʪ ʩʦʟʜʘʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʞʝʩʪʘʤʠ ʠʣʠ ʩʣʦʞʥʳʤʠ ʧʦʟʘʤʠ, ʥʘʧʨʠʤʝʨ, ʚʳʩʫʥʫʪʳʡ ʷʟʳʢ, ʟʘʢʫʩʘʥʥʘʷ ʛʫʙʘ, ʛʫʙʳ 

ʪʨʫʙʦʯʢʦʡ ʠ ʪ.ʧ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʠʝ ʢʘʨʪʠʥʦʢ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠʤʝʝʪ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ. ʅʦ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʵʩʪʝʪʠʯʥʳʡ ʧʨʦʜʫʢʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʟʘʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʜʣʷ ʢʘʞʜʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩʚʦʠ. ʊʘʢ ʚ ʥʝʡʨʦʩʝʪʠ Stable Diffusion XL ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʥʝʡʨʦʩʝʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʪʦʤʫ ʯʪʦ ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʬʠʣʴʪʨʦʚ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʟʥʘʯʠʤʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʧʘʨʘʤʝʪʨʦʚ. ʅʦʚʠʯʢʫ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʧʦʜʦʙʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʚ 

ʧʦʤʦʱʴ ʠʤ ʤʦʛʫʪ ʧʨʠʡʪʠ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʳ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʤʪʘ ʠʟ ʢʦʨʦʪʢʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʟʘʧʨʦʩʘ. ʆʥʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʛʫʪ ʧʦʤʦʯʴ ʥʝʦʙʫʯʝʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʦʟʜʘʚʘʪʴ ʭʦʨʦʰʠʝ ʧʨʦʤʪʳ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʫʩʠʣʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʨʘʥʥʳʝ ʧʨʦʜʫʢʪʳ: PromptoMania ʠ Hugging face Prompt Generator, ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʝʡ ʨʘʙʦʪʝ. ʇʦʵʪʦʤʫ Hugging face Prompt Generator ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʘʢ ʥʦʚʠʯʢʘʤ, 

ʧʦʪʦʤʫ ʯʪʦ ʜʘʥʥʳʡ ʩʝʨʚʠʩ ʥʝ ʪʨʝʙʫʝʪ ʫʩʠʣʠʡ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʜʣʠʥʥʳʝ, 

ʜʝʪʘʣʴʥʳʝ ʧʨʦʤʪʳ ʥʘ ʦʩʥʦʚʝ ʀʀ, ʪʘʢ ʠ ʧʨʦʜʚʠʥʫʪʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʪʦʨʘ ʥʦʚʳʭ ʠʜʝʡ. 

ʆʜʥʘʢʦ, ʤʥʦʛʠʝ ʧʣʘʪʬʦʨʤʳ, ʢʘʢ ʥʘʧʨʠʤʝʨ, Playground AI, ʫʞʝ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʫʶ ʬʫʥʢʮʠʶ ʫʣʫʯʰʝʥʠʷ 

ʧʨʦʤʪʘ ʩ ʧʦʤʦʱʴʶ ʀʀ, ʯʪʦ ʜʝʣʘʝʪ ʨʘʙʦʪʫ Hugging face Prompt Generator ʥʝ ʵʬʬʝʢʪʠʚʥʦʡ. 

PromptoMania ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʴʩʷ ʥʦʚʠʯʢʫ ʚ ʩʬʝʨʝ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʤʪʦʚ, 

ʪʘʢ ʢʘʢ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʞʜʳʡ ʠʟ ʬʠʣʴʪʨ ʠ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʧʨʦʙʦʚʘʚ ʨʘʩʩʪʘʚʠʪʴ ʚʝʩ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. 
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METHODS AND TECHNIQUES FOR OPTIMIZING GAME PROJECTS IN UNITY 3D 
 
The article discusses the moments during the development of a game project that lead to the need for optimization. 

It describes the plan to the approach of game optimization and describes methods and techniques to increase game 

performance for individual components of the project Unity 3D. 
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ɺʚʝʜʝʥʠʝ 

Unity 3D ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʜʚʠʞʢʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʛʨ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʝʜʠʘʢʦʥʪʝʥʪʘ. ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ ʷʚʣʷʝʪʩʷ ʧʨʦʩʣʦʡʢʦʡ ʤʝʞʜʫ ʠʪʦʛʦʚʳʤ ʧʨʦʝʢʪʦʤ ʠ ʞʝʣʝʟʦʤ 

ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʣʶʙʦʡ ʠʛʨʳ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʥʘʩʪʫʧʠʪ ʤʦʤʝʥʪ, 

ʢʦʛʜʘ ʚʦʟʥʠʢʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ. ʕʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʨʷʜʦʤ ʧʨʠʯʠʥ: 

- ʟʘʤʝʪʥʳʝ ʧʨʦʩʝʜʘʥʠʷ ʚʦ ʚʨʝʤʷ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʨʫʰʘʶʱʠʝ ʧʣʘʚʥʦʩʪʴ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʠ 

ʤʝʰʘʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʛʝʡʤʧʣʝʶ (ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦ ʢʨʠʪʠʯʥʦ ʜʣʷ ʤʫʣʴʪʠʧʣʝʝʨʥʳʭ ʠʛʨ, ʚ ʢʦʪʦʨʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʠʛʨʦʢʘʤʠ ʚʣʠʷʝʪ ʥʘ ʠʩʭʦʜ ʠʛʨʦʚʦʡ ʩʝʩʩʠʠ); 

- ʙʝʟ ʢʦʥʪʨʦʣʷ ʘʩʩʝʪʦʚ (ʨʝʩʫʨʩʦʚ) ʩʘʤ ʧʨʦʝʢʪ ʤʦʞʝʪ ʨʘʟʨʘʩʪʠʩʴ ʜʦ ʦʛʨʦʤʥʳʭ ʨʘʟʤʝʨʦʚ (ʚ 

ʛʠʛʘʙʘʡʪʘʭ), ʯʪʦ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʥʝʫʜʦʙʩʪʚʦ ʨʘʟʨʘʙʦʪʢʠ (ʚʦʟʨʘʩʪʘʝʪ ʚʨʝʤʷ ʢʦʤʧʠʣʷʮʠʠ ʧʨʦʝʢʪʘ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʜ, ʜʦʣʴʰʝ ʩʦʙʠʨʘʝʪʩʷ ʠʪʦʛʦʚʳʡ ʙʠʣʜ), ʪʘʢ ʠ ʩʘʤʘ ʩʙʦʨʢʘ ʙʫʜʝʪ ʙʦʣʴʰʠʤ ʧʦ 

ʨʘʟʤʝʨʫ. ʕʪʦ ʚʘʞʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʘʫʪʩʦʨʩʠʥʛ ʤʥʦʛʠʝ ʟʘʢʘʟʯʠʢʠ ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʠʛʨʘ ʚʝʩʠʣʘ 

ʥʝ ʙʦʣʝʝ 50 ʄɹ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʢʘʩʘʝʪʩʷ ʛʠʧʝʨ-ʢʘʟʫʘʣʴʥʳʭ ʠʛʨ, ʪʘʢ ʢʘʢ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ð ʯʝʤ ʜʦʣʴʰʝ ʩʢʘʯʠʚʘʝʪʩʷ ʠʛʨʘ, ʪʝʤ ʚʳʰʝ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ 

ʯʝʣʦʚʝʢ ʧʦʧʨʦʩʪʫ ʦʪʤʝʥʠʪ ʟʘʛʨʫʟʢʫ ʠ ʫʡʜʝʪ ʩʤʦʪʨʝʪʴ ʜʨʫʛʠʝ ʧʨʠʣʦʞʝʥʠʷ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʙʦʪʳ ʠʛʨʳ ʥʘ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤʘʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʧʨʦʩʪʦ 

ʧʨʦʩʝʜʘʥʠʷ ʧʦ ʯʘʩʪʦʪʝ ʢʘʜʨʦʚ, ʘ ʢʨʠʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʦʪʢʘʟ ʠʛʨʳ ʧʨʠ ʟʘʧʫʩʢʝ, ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʚʝʨʩʠʡ 

ʉɼʂ, ʧʝʨʝʛʨʝʚ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʣʘʥ ʦʧʪʠʤʠʟʘʮʠʠ 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʠʛʨʦʚʳʭ ʧʨʦʝʢʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʠʛʨʦʚʦʛʦ ʦʧʳʪʘ. ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ð 

ʵʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʧʦʥʠʤʘʥʠʷ ʠʩʪʦʯʥʠʢʘ ʧʨʦʙʣʝʤ, ʟʥʘʥʠʷ ʢʘʞʜʦʛʦ ʘʩʧʝʢʪʘ ʠʛʨʳ, 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʰʠʙʦʢ, ʢʦʪʦʨʫʶ ʩʦʚʝʨʰʘʶʪ 

ʥʘʯʠʥʘʶʱʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ, ʷʚʣʷʝʪʩʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʥʝʜʦʩʪʘʪʦʢ ʚʨʝʤʝʥʠ ʥʘ ʘʥʘʣʠʟ 

ʧʨʦʝʢʪʘ. 

ʏʘʩʪʦ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʢʘʢʦʡ-ʪʦ ʤʝʭʘʥʠʢʠ ʠʛʨʳ ʠʣʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʙʲʝʢʪʘʤʠ ʥʘ ʩʮʝʥʝ ʚ Unity 

ʧʦʷʚʣʷʝʪʩʷ ʞʝʣʘʥʠʝ ʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʥʝ ʙʝʨʫʪʩʷ ʚ ʨʘʩʯʝʪ ʜʨʫʛʠʝ 

ʤʦʜʫʣʠ, ʜʘʞʝ ʪʝ, ʢʦʪʦʨʳʝ ʥʝ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʜʝʪʩʷ ʣʠʙʦ ʜʦʙʘʚʣʷʪʴ, ʣʠʙʦ 

ʠʟʤʝʥʷʪʴ ʪʝʢʫʱʫʶ ʠʤʧʣʝʤʝʥʪʘʮʠʶ, ʪʘʢ ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚʦʟʥʠʢʘʶʪ ʧʦʩʘʜʢʠ ʠʣʠ ʤʦʜʫʣʴ ʚʦʚʩʝ ʨʘʙʦʪʘʝʪ 

ʥʝ ʪʘʢ, ʢʘʢ ʟʘʜʫʤʘʥʦ [1]. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʜʦʙʥʦʡ ʜʚʦʡʥʦʡ ʨʘʙʦʪʳ ʦʧʪʠʤʠʟʘʮʠʶ ʞʝʣʘʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ 

ʚ ʢʦʥʮʝ ʩʧʨʠʥʪʦʚ ð ʚ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ ʧʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʚ ʭʦʜʝ 
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ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʤʝʭʘʥʠʢʠ ʠ ʠʪʦʛʦʤ ʢʦʪʦʨʦʛʦ ʩʪʘʥʝʪ ʥʦʚʘʷ ʩʙʦʨʢʘ 

ʠʛʨʦʚʦʛʦ ʧʨʦʝʢʪʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ð ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʙʘʣʘʥʩ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʯʘʩʪʷʤʠ 

ʩʠʩʪʝʤʳ. ʕʪʘ ʟʘʜʘʯʘ ʤʦʞʝʪ ʢʘʟʘʪʴʩʷ ʥʝʚʳʧʦʣʥʠʤʦʡ, ʩʣʦʞʥʦʡ, ʧʦʵʪʦʤʫ ʦʙʳʯʥʦ ʝʝ ʧʨʠʥʷʪʦ ʨʘʟʙʠʚʘʪʴ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ [2]. 

ʆʧʨʝʜʝʣʠʪʴ ʩʘʤʫʶ ʩʣʘʙʫʶ ʧʣʘʪʬʦʨʤʫ ð ʝʩʣʠ ʠʛʨʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʢʦʨʨʝʢʪʥʦ ʥʘ ʩʘʤʦʤ ʩʣʘʙʦʤ 

ʮʝʣʝʚʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʥʘ ʜʝʚʘʡʩʘʭ ʩ ʣʫʯʰʠʤ ʞʝʣʝʟʦʤ, ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʝʨʩʠʝʡ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺʳʷʚʠʪʴ ʩʣʘʙʳʝ ʤʝʩʪʘ ʧʨʦʝʢʪʘ ð ʥʝʪ ʩʤʳʩʣʘ ʟʘʥʠʤʘʪʴʩʷ ʦʧʪʠʤʠʟʘʮʠʝʡ ʢʦʜʘ, ʝʩʣʠ ʪʦʨʤʦʞʝʥʠʷ 

ʧʨʠ ʛʝʡʤʧʣʝʝ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʜʦʣʛʦʡ ʦʪʨʠʩʦʚʢʠ ʤʦʜʝʣʝʡ ʩ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʛʦʥʦʚ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʵʪʘ ʨʘʙʦʪʘ ʚʨʷʜ ʣʠ ʙʫʜʝʪ ʣʠʰʥʝʡ, ʧʨʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʝ ʙʦʣʴʰʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʚʨʝʤʷ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦ ʚ ʪʝʢʫʱʝʤ ʢʦʥʪʝʢʩʪʝ ʧʨʦʙʣʝʤ. 

ɿʘʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʪʝʢʫʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ð ʩʦʭʨʘʥʷʪʴ ʜʘʥʥʳʝ ʧʨʦʬʠʣʠʨʦʚʘʣʠ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʚ ʙʫʜʫʱʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ; 

ʇʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ð ʦʜʥʫ ʠ ʪʫ ʞʝ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʠʪʴ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʫʪʷʤʠ, ʦʜʥʘʢʦ ʥʫʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʢʘʢʦʡ ʠʟ ʤʝʪʦʜʦʚ ʧʨʠʚʝʜʝʪ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯʠ ʟʘ ʥʘʠʣʫʯʰʝʝ ʚʨʝʤʷ; 

ʇʨʦʚʝʩʪʠ ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʦʮʝʥʠʪʴ ʠʪʦʛʦʚʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ð ʥʝʪ ʩʤʳʩʣʘ ʠʩʧʨʘʚʣʷʪʴ ʚʩʝ 

ʩʨʘʟʫ, ʧʦʵʪʦʤʫ ʧʦʩʣʝ ʧʝʨʚʦʡ ʠʪʝʨʘʮʠʠ ʠʩʧʨʘʚʣʝʥʠʡ ʩʥʦʚʘ ʘʥʘʣʠʟʠʨʫʶʪ ʤʝʪʨʠʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʠ 

ʝʩʣʠ ʦʥʠ ʚʩʝ ʝʱʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʪʦ ʪʦʣʴʢʦ ʪʦʛʜʘ ʠʩʢʘʪʴ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʥʳʝ ʤʝʩʪʘ. 

ʄʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ 

ʃʶʙʘʷ ʠʛʨʘ, ʩʦʟʜʘʥʥʘʷ ʚ Unity 3D, ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ: ʪʝʢʩʪʫʨʳ, ʟʚʫʢʠ, ʤʦʜʝʣʠ, 

ʰʝʡʜʝʨʳ, ʩʢʨʠʧʪʳ ʠ ʪ.ʜ. ɺʩʝ ʦʥʠ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʧʦʵʪʦʤʫ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʞʝʪ ʧʦʜʚʝʨʛʥʫʪʴʩʷ ʦʧʪʠʤʠʟʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʶʪ ʫʞʝ ʢʘʢ ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ, ʪʘʢ ʠ 

ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʥʘʧʠʩʘʪʴ ʘʣʛʦʨʠʪʤʳ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʜ ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʝʢʪ. 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʷʪʴ ʪʝʣʘ ʥʘ ʠʛʨʦʚʦʝ ʧʦʣʝ. 

ʉʢʨʠʧʪʳ 

ʇʦʜ ʩʢʨʠʧʪʘʤʠ ʧʦʥʠʤʘʶʪʩʷ ʬʘʡʣʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʜʦʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʝʢʪʝ. ʉ ʧʦʤʦʱʴʶ ʥʠʭ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ, ʫʧʨʘʚʣʷʪʴ 

ʣʦʛʠʢʦʡ ʠʛʨʳ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʨʘʩʰʠʨʷʪʴ ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʚʳʟʦʚʘʤʠ çʩʙʦʨʱʠʢʘ ʤʫʩʦʨʘè (ʘʥʛʣ. Garbage Collector) ð ʚ Unity ʦʩʥʦʚʥʳʤ ʷʟʳʢʦʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ C#. ɺ ʥʝʤ ʝʩʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʧʘʤʷʪʠ: ʩʪʝʢ ʠ ʢʫʯʘ. ʉʪʝʢ ð ʵʪʦ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʧʦ ʨʘʟʤʝʨʫ ʧʘʤʷʪʴ, ʢʦʪʦʨʘʷ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʘ ʢʫʯʘ ð 

ʵʪʦ ʥʝʫʧʦʨʷʜʦʯʝʥʥʘʷ. ʂʦʛʜʘ ʤʳ ʨʘʙʦʪʘʝʤ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʩʩʳʣʴʥʦʛʦ ʪʠʧʘ, ʪʦ ʩʩʳʣʢʘ ʥʘ ʵʪʦʪ ʦʙʲʝʢʪ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʢʫʯʝ. ɽʩʣʠ ʫʜʘʣʷʝʪʩʷ ʪʘʢʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʪʦ ʠʩʯʝʟʘʝʪ ʪʦʣʴʢʦ ʩʩʳʣʢʘ ʥʘ ʦʙʲʝʢʪ, ʘ ʥʝ ʩʘʤ ʦʙʲʝʢʪ, 

ʦʥ ʧʨʦʜʦʣʞʘʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʢʫʯʝ. ɼʣʷ ʵʪʦʛʦ ʠ ʥʫʞʝʥ Garbage Collector. ʆʥ ʧʨʦʭʦʜʠʪ ʧʦ ʢʫʯʝ ʠ ʝʩʣʠ 

ʥʘʭʦʜʠʪ ʦʙʲʝʢʪ, ʥʘ ʢʦʪʦʨʳʡ ʥʝʪ ʩʩʳʣʢʝ, ʪʦ ʦʥ ʦʩʚʦʙʦʞʜʘʝʪ ʵʪʫ ʧʘʤʷʪʴ ʠ ʫʧʦʨʷʜʦʯʠʚʘʝʪ ʦʩʪʘʚʰʠʝʩʷ 

ʦʙʲʝʢʪʳ, ʦʙʥʦʚʣʷʷ ʥʘ ʥʠʭ ʩʩʳʣʢʠ. ʇʨʦʙʣʝʤʳ ʩ ʥʠʤ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ, ʢʦʛʜʘ ʧʦʩʪʦʷʥʥʦ ʩʦʟʜʘʝʪʩʷ ʠ 

ʫʜʘʣʷʝʪʩʷ ʦʯʝʥʴ ʤʥʦʛʦ ʦʙʲʝʢʪʦʚ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ GC ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʪ ʩʩʳʣʢʠ. ʈʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ 

ʩ ʧʦʤʦʱʴʶ ʚʳʟʦʚʘ ʵʪʦʡ ʫʪʠʣʠʪʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʥʘʧʨʠʤʝʨ, ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʦʯʥʦʛʦ ʵʢʨʘʥʘ); ʫʚʝʣʠʯʠʪʴ 

ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʦʥ ʟʘʧʫʩʢʘʝʪʩʷ; ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʪʪʝʨʥ çʧʫʣ ʦʙʲʝʢʪè, ʪʦ ʝʩʪʴ ʧʝʨʝʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʟʜʘʥʥʳʝ ʦʙʲʝʢʪʳ; ʩʣʝʜʠʪʴ ʟʘ ʢʦʣʣʝʢʮʠʷʤʠ. 

ʂʦʥʪʨʦʣʴ ʩʪʨʦʢ ð ʜʘʥʥʳʡ ʧʫʥʢʪ ʚʳʪʝʢʘʝʪ ʠʟ ʩʣʝʜʫʶʱʝʛʦ. ʉʪʨʦʢʘ ʷʚʣʷʝʪʩʷ ʩʩʳʣʴʥʳʤ ʪʠʧʦʤ, 

ʧʦʵʪʦʤʫ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ ʩʪʨʦʢʘ ʠʣʠ ʢʦʥʢʘʪʝʥʠʨʫʝʪʩʷ, ʪʦ ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ ʢʦʣʣʝʢʮʠʷ. 

ɼʘʞʝ ʚʳʟʦʚʳ Debug.Log ʢʘʞʜʳʡ ʢʘʜʨ ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʫʩʪʨʦʡʩʪʚʦ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʨʘʟ ʜʣʷ 

ʚʳʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʯʪʦ ʩʦʟʜʘʥʥʘʷ ʩʪʨʦʢʘ. 

ʀʟʙʝʛʘʥʠʝ çboxingè ð ʢʦʛʜʘ ʧʝʨʝʤʝʥʥʘʷ ʟʥʘʯʠʤʦʛʦ ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʤʝʩʪʦ ʩʩʳʣʴʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʤʝʥʥʘʷ ʦʙʚʝʨʪʳʚʘʝʪʩʷ ʚ ʪʠʧ object, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʩʳʣʦʯʥʳʤ, ʩʦʟʜʘʝʪʩʷ 

ʥʝʥʫʞʥʳʡ ʦʙʲʝʢʪ ʚ ʢʫʯʝ. 

ʈʘʙʦʪʘ ʩ ʬʠʟʠʢʦʡ ð ʨʘʩʯʝʪ ʬʠʟʠʢʠ ʚ Unity ʦʯʝʥʴ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʧʨʦʮʝʩʩ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʘʪʴ ʘʢʢʫʨʘʪʥʦʩʪʴ ʧʨʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʦʙʲʝʢʪʦʚ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʦʯʝʚʠʜʥʘ, ʥʦ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʙʫʜʝʪ ʫʜʝʣʷʪʴʩʷ ʩʣʠʰʢʦʤ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ ʥʘ ʨʘʩʯʝʪ ʪʦʯʝʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʣʦʞʝʥʠʷ ʢʦʣʣʘʡʜʝʨʦʚ ʠ ʪ.ʜ. ʅʘʣʦʞʝʥʠʝ ʪʦʣʴʢʦ ʜʚʫʭ 

ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʫʞʝ ʙʫʜʝʪ ʠʤʝʪʴ ʙʦʣʴʰʦʡ ʵʬʬʝʢʪ ʥʘ ʦʙʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʙʠʨʘʪʴ ʧʦʣʝ çRaycast Targetè ʩ ʦʙʲʝʢʪʦʚ UI, ʪʘʢ ʢʘʢ ʧʨʠ ʨʘʩʯʝʪʝ ʣʫʯʘ (ʘʥʛʣ. 

raycast) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʣʠʟʠʠ ʚʩʝ ʵʪʠ ʦʙʲʝʢʪʳ ʪʘʢ ʞʝ ʙʫʜʫʪ ʧʨʦʚʝʨʝʥʳ; ʆʙʷʟʘʪʝʣʴʥʦ ʢʝʰʠʨʦʚʘʪʴ 

ʩʩʳʣʢʠ ð ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ çGetComponentè, çFindObjectByè, çCompareTagè ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʜʦʨʦʛʠʤʠ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʩʫʨʩʦʚ [3]. ʂ ʥʠʤ ʪʘʢ ʞʝ ʦʪʥʦʩʠʪʩʷ ʚʳʟʦʚ ʩʚʦʡʩʪʚʘ Camera.Main, ʧʦʪʦʤʫ ʯʪʦ ʩʠʩʪʝʤʝ 
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ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʚʝʨʷʪʴ ʪʝʛʠ ʢʘʞʜʦʡ ʢʘʤʝʨʳ ʥʘ ʜʘʥʥʦʡ ʩʮʝʥʝ. ʕʪʦʪ ʧʫʥʢʪ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʦʯʝʥʴ ʦʯʝʚʠʜʥʳʤ 

ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ʀʟʦʙʨʘʞʝʥʠʷ 

ʂʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦʙ ʠʟʦʙʨʘʞʝʥʠʷʭ ʚ Unity, ʦʙʳʯʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʨʘʙʦʪʘ ʩ ʪʝʢʩʪʫʨʘʤʠ (textures) 

ʠ ʩʧʨʘʡʪʘʤʠ (sprites), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ, ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʵʬʬʝʢʪʦʚ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʠʛʨʳ. ɺ Unity ʪʝʢʩʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʥʘʥʝʩʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 3D-ʤʦʜʝʣʝʡ ʠʣʠ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚ UI, ʪʦʛʜʘ ʢʘʢ ʩʧʨʘʡʪʳ ð ʵʪʦ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʥʠʤʘʮʠʠ ʜʚʫʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʥʪʝʨʬʝʡʩʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢ ʥʠʤ 

ʧʨʠʤʝʥʷʶʪʩʷ ʦʜʥʠ ʠ ʪʝ ʞʝ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʨʘʟʨʝʰʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ð ʚʦ ʤʥʦʛʠʭ ʤʦʤʝʥʪʘʭ ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʠʤʝʪʴ ʪʝʢʩʪʫʨʫ ʨʘʟʤʝʨʦʤ, ʥʘʧʨʠʤʝʨ,1920ʭ1080. ʊʘʢʦʡ ʫʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ (ʠ ʚʳʰʝ) ʥʫʞʝʥ 

ʟʘʯʘʩʪʫʶ ʥʝ ʚʩʝʤ ʠʛʨʘʤ. ʅʝ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʨʪʠʥʢʠ ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ ʠ ʜʣʷ ʧʘʨʪʠʢʣʦʚ, ʨʘʟʤʝʨ 

ʢʦʪʦʨʳʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣ ʠ ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʵʢʨʘʥʝ ʥʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʠʜʝʘʣʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ ʩʪʝʧʝʥʠ 

ʜʚʦʡʢʠ (256x256, 256x1024) ð ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʩʞʘʪʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, Unity 

ʫʤʝʝʪ ʫʧʦʨʷʜʦʯʠʚʘʪʴ ʪʘʢʠʝ ʬʘʡʣʳ ʚ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʤʷʪʠ. 

MipMaps ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʤʝʥʴʰʘʶʱʠʭʩʷ ʧʦ ʨʘʟʤʝʨʫ ʠ ʨʘʟʨʝʰʝʥʠʶ ʚʝʨʩʠʡ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʠʞʢʦʤ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʢʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʜʘʣʝʢʦ ʦʪ 

ʢʘʤʝʨʳ, ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʥʝʝ ʪʷʞʝʣʳʝ ʪʝʢʩʪʫʨʳ, ʯʪʦ ʫʚʝʣʠʯʠʪ ʩʢʦʨʦʩʪʴ ʨʝʥʜʝʨʠʥʛʘ ʢʘʜʨʘ. 

Sprite Atlas ð ʩʧʦʩʦʙ ʢʦʤʧʦʥʦʚʢʠ ʦʪʜʝʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʝʨ, 

ʟʘʥʠʤʘʝʤʳʡ ʠʤʠ, ʠ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʠʭ ʚ ʦʜʠʥ ʬʘʡʣ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʢʘʞʜʦʤʫ ʠʟ ʩʧʨʘʡʪʦʚ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʢʥʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʪʘʢ ʢʘʢ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʧʨʘʡʪʳ ʜʣʷ ʦʢʥʘ ʙʫʜʫʪ ʧʦʜʛʨʫʞʝʥʳ ʚ ʧʘʤʷʪʴ ʚ ʤʦʤʝʥʪ ʝʛʦ ʦʪʢʨʳʪʠʷ ʠ 

ʚʳʛʨʫʞʝʥʳ, ʢʦʛʜʘ ʦʢʥʦ ʟʘʢʨʦʝʪʩʷ, ʘ ʥʝ ʙʫʜʫʪ ʭʨʘʥʠʪʩʷ ʚ ʥʝʡ ʧʦʩʪʦʷʥʥʦ. ʆʜʥʘʢʦ ʝʩʣʠ ʥʝ ʟʘʤʝʪʠʪʴ ʠ ʛʜʝ-ʪʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʨʘʡʪ ʠʟ ʜʨʫʛʦʛʦ ʘʪʣʘʩʘ, ʪʦ ʦʥ ʚʝʩʴ ʙʫʜʝʪ ʧʦʜʛʨʫʞʝʥ ʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ 

ʧʘʤʷʪʠ ʠ ʨʝʩʫʨʩʦʚ, ʯʝʤ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʙʲʝʢʪ ʩ ʢʦʤʧʦʥʝʥʪʦʤ Image, ʫ ʢʦʪʦʨʦʛʦ ʚʳʩʪʘʚʣʝʥʘ 100% 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʩʧʨʘʡʪʳ, ʚʩʝ ʝʱʝ ʙʫʜʝʪ ʚʳʟʳʚʘʪʴ ʣʠʰʥʶʶ ʢʦʤʘʥʜʫ ʥʘ ʦʪʨʠʩʦʚʢʫ (draw-call) [4]. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʫʞʥʦ ʣʠʙʦ ʦʛʨʘʥʠʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʣʠʙʦ ʥʘʧʠʩʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ 

ʨʝʘʣʠʟʘʮʠʶ ʧʫʩʪʦʡ ʛʨʘʬʠʢʠ. 

ʄʦʜʝʣʠ 

ʄʦʜʝʣʠ ʚ Unity ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 3D-ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʢʨʫʞʝʥʠʷ, 

ʧʝʨʩʦʥʘʞʝʡ, ʧʨʝʜʤʝʪʦʚ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʨʝʭʤʝʨʥʳʭ ʩʮʝʥʘʭ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʶʪ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ ʦʙʲʝʢʪʦʚ ʚʤʝʩʪʝ ʩ ʠʭ ʚʠʟʫʘʣʴʥʳʤʠ ʠ ʪʝʢʩʪʫʨʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ: ʙʫʬʝʨ ʚʝʨʰʠʥ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ 

ʚʝʨʪʝʢʩʦʚ ʤʝʰʘ ʠ ʠʭ ʩʚʦʡʩʪʚʘ (ʧʦʣʦʞʝʥʠʝ, UV- ʢʦʦʨʜʠʥʘʪʳ, ʥʦʨʤʘʣʴ, ʮʚʝʪ ʠ ʪ.ʜ.); ʙʫʬʝʨ ʠʥʜʝʢʩʦʚ ï ʩʧʠʩʦʢ 

ʚʝʨʰʠʥ ʠʟ VB, ʩʦʝʜʠʥʝʥʥʳʭ ʚ ʪʨʝʫʛʦʣʴʥʠʢʠ; ʤʘʪʝʨʠʘʣ ï ʩʧʦʩʦʙ ʢʦʥʚʝʨʪʘʮʠʠ ʜʚʠʞʢʦʤ ʧʘʨʘʤʝʪʨʦʚ 

ʤʘʪʝʨʠʘʣʘ ʩ ʫʯʝʪʦʤ ʮʚʝʪʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʝʪʩʷ ʮʝʣʝʚʦʡ ʨʝʥʜʝʨ. 

ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʞʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʩʨʝʜʝ Unity, ʥʦ ʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʶʙʳʭ ʜʨʫʛʠʭ 

ʧʨʦʛʨʘʤʤʘʭ. ʅʘ ʦʩʥʦʚʝ ʠʭ ʜʚʠʞʦʢ ʨʘʩʩʯʠʪʳʚʘʝʪ, ʢʘʢ ʠʤʝʥʥʦ ʦʙʲʝʢʪ ʙʫʜʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʚʝʪʦʤ, 

ʦʢʨʫʞʝʥʠʝʤ ʠ ʦʪʨʘʞʝʥʠʷʤʠ. ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʜʝʣʝʡ ʚ ʧʨʦʝʢʪʝ Unity. 

ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʠʛʦʥʦʚ, ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʞʝʩʪʢʠʭ ʨʝʙʝʨ, ʢʦʪʦʨʳʝ ʫʜʚʘʠʚʘʶʪ ʚʝʨʰʠʥʳ 

ð ʯʝʤ ʤʝʥʴʰʝ ʧʨʦʮʝʩʩʦʨʫ ʥʫʞʥʦ ʙʫʜʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʝʨʰʠʥ, ʪʝʤ ʙʳʩʪʨʝʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʢʦʤʘʥʜʘ 

ʥʘ ʦʪʨʠʩʦʚʢʫ ʤʦʜʝʣʝʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʛʨʫʧʧʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʤʝʰʝʡ ʥʘ ʩʮʝʥʝ ʚ ʦʜʠʥ. ɺ 

Unity ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ Probuilder. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʘʢ ʞʝ ʫʡʜʝʪ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ 

ʥʘ ʦʪʨʠʩʦʚʢʫ, ʪʘʢ ʢʘʢ ʚʤʝʩʪʦ ʥʝʩʢʦʣʴʢʠʭ ʟʘʧʨʦʩʦʚ ʙʫʜʝʪ ʚʩʝʛʦ ʣʠʰʴ ʦʜʠʥ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ð ʯʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚʳʰʝ ʥʘ ʩʮʝʥʝ, ʪʝʤ 

ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʫʡʜʝʪ ʥʘ ʧʨʦʩʯʝʪ ʩʚʝʪʘ, ʪʝʥʝʡ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʦʙʲʝʢʪʝ ʙʦʣʴʰʝ ʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʪ.ʢ. ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʜʦʙʘʚʣʷʝʪ ʥʦʚʳʡ draw-call. ɺʤʝʩʪʦ ʵʪʦʛʦ ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʢʩʪʫʨʥʳʡ 

ʘʪʣʘʩ ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʮʚʝʪʦʚ ʠʣʠ ʧʘʪʪʝʨʥʦʚ ʚ ʦʜʥʫ ʪʝʢʩʪʫʨʫ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʙʫʜʝʪ 

ʧʦʩʪʘʚʠʪʴ ʚ ʧʦʣʝ ʤʘʪʝʨʠʘʣʘ. 

Level of Detail (LOD) ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʨʦʚʥʝʡ ʜʝʪʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʠʭ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʢʘʤʝʨʳ ʩʠʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʨʝʥʜʝʨʘ ʦʜʥʦʛʦ ʢʘʜʨʘ. ʂʨʦʤʝ ʵʪʦ ʙʫʜʝʪ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʤʝʥʴʰʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʫʚʝʣʠʯʠʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʛʨʦʚʦʡ ʩʝʩʩʠʠ, ʪʘʢ ʢʘʢ ʪʝʣʝʬʦʥ 

ʠʣʠ ʢʦʤʧʴʶʪʝʨ ʙʫʜʝʪ ʤʝʥʴʰʝ ʥʘʛʨʝʚʘʪʴʩʷ ʠ ʪʦʨʤʦʟʠʪʴ. 

ɼʘʣʴʥʦʩʪʴ ʧʨʦʨʠʩʦʚʢʠ ʪʝʥʝʡ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ð ʚʳʩʦʢʘʷ ʜʘʣʴʥʦʩʪʴ ʧʨʦʨʠʩʦʚʢʠ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʡ 

ʠʟ ʧʨʠʯʠʥ ʪʦʛʦ, ʧʦʯʝʤʫ ʠʛʨʦʚʦʡ ʧʨʦʝʢʪ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʨʘʙʦʪʘʝʪ ʥʝʦʧʪʠʤʘʣʴʥʦ. ʆʙʲʝʢʪʳ ʥʘ 

ʟʘʜʥʝʤ ʧʣʘʥʝ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʯʘʩʪʴʶ ʦʢʨʫʞʝʥʠʷ, ʦʪʙʨʘʩʳʚʘʶʪ ʣʠʰʥʠʝ ʪʝʥʠ, ʧʦʵʪʦʤʫ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʣʠʙʦ ʥʘʩʪʨʦʠʪʴ ʜʘʣʴʥʦʩʪʴ ʧʨʦʨʠʩʦʚʢʠ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʠʛʥʦʨʠʨʦʚʘʣʠʩʴ ʧʨʠ ʨʝʥʜʝʨʝ, ʣʠʙʦ 

ʦʪʢʣʶʯʠʪʴ ʪʝʥʠ ʦʪ ʩʘʤʠʭ ʦʙʲʝʢʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ Unity. 
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ɸʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʰʝʡʜʝʨʦʚ ð ʦʜʥʦʡ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʰʠʙʦʢ ʚ ʤʦʙʠʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʝ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʰʝʡʜʝʨʦʚ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ, 

ʧʨʦʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʘʣʘ ʩʦ ʩʚʝʪʦʤ, ʦʪʨʘʞʝʥʠʷʤʠ ʦʯʝʥʴ ʪʷʞʝʣʳʡ ʜʣʷ ʪʝʣʝʬʦʥʦʚ. ʆʙʷʟʘʪʝʣʴʥʦ 

ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʘʣʦʛʠ, ʥʘʧʠʩʘʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʫʞʥʦ 

ʘʢʢʫʨʘʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʥʦ-ʟʘʪʨʘʪʥʳʝ ʰʝʡʜʝʨʳ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʣʣʶʟʠʠ ʦʙʦʜʢʠ ʫ 3D 

ʦʙʲʝʢʪʘ, ʪʘʢ ʢʘʢ GPU ʧʨʠʜʝʪʩʷ ʜʚʘʞʜʳ ʧʨʦʭʦʜʠʪʩʷ ʧʦ ʚʝʨʰʠʥʘʤ ʦʙʲʝʢʪʘ, ʦʧʨʝʜʝʣʷʪʴ ʝʛʦ ʧʦʣʦʞʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʤʝʨʳ ʠ ʨʝʥʜʝʨʠʪʴ ʩʘʤ ʦʙʲʝʢʪ ʩ ʢʦʥʪʫʨʦʤ. 

ʇʨʦʝʢʪ 

ʄʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʤʝʥʠʤʳ ʥʝ ʪʦʣʴʢʦ ʢ ʢʦʤʧʦʥʝʥʪʘʤ ʧʨʦʝʢʪʘ, ʥʦ ʠ ʢ ʝʛʦ ʠʝʨʘʨʭʠʠ. ɺʘʞʥʦ 

ʩʣʝʜʠʪʴ ʟʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʝʩʫʨʩʘʤʠ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ. 

ʉ ʥʝʢʦʪʦʨʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʨʦʝʢʪ ʥʘ ʥʘʣʠʯʠʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʘʩʩʝʪʦʚ ð ʦʯʝʥʴ 

ʯʘʩʪʦ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ ʚ ʭʦʜʝ ʨʘʟʥʳʭ ʩʧʨʠʥʪʦʚ ʠʟʤʝʥʷʶʪʩʷ ʦʢʥʘ ʠʥʪʝʨʬʝʡʩʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʧʨʘʡʪʳ, ʤʦʜʝʣʠ, ʘʥʠʤʘʮʠʠ. ʈʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʚʦʟʥʠʢʥʝʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʥʫʞʥʦ ʙʫʜʝʪ ʥʘʚʝʩʪʠ 

ʧʦʨʷʜʦʢ. ʇʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʝʣʘʪʴ ʵʪʦ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʩʧʨʠʥʪʘ ð ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ 

ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʘʣʝʥʴʢʠʭ. ʂʨʦʤʝ ʵʪʦʛʦ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʦʨʦʥʥʠʝ ʤʦʜʫʣʠ, 

ʧʦʤʦʛʘʶʱʠʝ ʥʘʭʦʜʠʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʘʩʩʝʪʘʤʠ, ʘʥʘʣʠʟʠʨʫʶʱʠʤʠ ʟʘʥʷʪʦʝ ʤʝʩʪʦ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, 

ʤʦʜʝʣʷʤʠ 

ʀʩʧʦʣʴʟʦʚʘʪʴ Asset Bundles ð ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʧʨʦʝʢʪʘ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʤ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʟʘʛʨʫʟʢʘ ʨʝʩʫʨʩʦʚ. ʈʘʟʥʳʝ ʘʩʩʝʪʳ (ʤʦʜʝʣʠ, ʪʝʢʩʪʫʨʳ, 

ʘʫʜʠʦʬʘʡʣʳ, ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʬʘʡʣʳ) ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʦʜʠʥ Asset Bundle ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʢ ʠʣʠ ʛʨʫʧʧ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʛʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʥʫʞʥʳʡ ʙʘʥʜ ʙʫʜʝʪ ʧʦʜʛʨʫʞʘʪʴʩʷ ʧʦ ʪʨʝʙʦʚʘʥʠʶ, ʘ ʥʝ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʘʤʷʪʠ ʫʩʪʨʦʡʩʪʚʘ. Bundles 

ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʣʠʟʘʤʠ ʧʨʠʣʦʞʝʥʠʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʥʦʚʣʷʪʴ ʩʘʤ ʙʠʣʜ. 

ɼʨʫʛʦʝ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ (ʩʢʨʠʧʪʳ), ʠʟʦʙʨʘʞʝʥʠʷ, ʤʦʜʝʣʠ ï ̫ ʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʠʛʨʦʚʦʛʦ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʦʧʪʠʤʠʟʘʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʧʘʨʘ ʤʦʤʝʥʪʦʚ, ʥʘ 

ʢʦʪʦʨʳʝ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ: ʵʪʦ ʟʚʫʢʠ ʠ ʧʘʨʪʠʢʣʳ. 

ʄʥʦʛʠʝ ʟʚʫʢʦʚʳʝ ʜʦʨʦʞʢʠ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ʧʦ ʨʘʟʤʝʨʫ. ɽʩʣʠ ʚ ʠʛʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʬʬʝʢʪʳ 

ʦʙʨʘʙʦʪʢʠ ʟʚʫʢʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʪʦ ʵʪʦ ʟʘʤʝʪʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ 

ʩʞʠʤʘʪʴ ʘʫʜʠʦʜʦʨʦʞʢʠ ʜʦ ʦʧʪʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ, ʩʣʝʜʠʪʴ ʟʘ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʚʫʢʦʚ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦ ʢʨʠʪʠʯʥʦ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤ. 

ʇʘʨʪʠʢʣʳ (Particles) ʚ Unity ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʟʫʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʜʳʤ, ʦʛʦʥʴ, ʚʩʧʳʰʢʠ, ʤʘʛʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ, ʧʘʜʘʶʱʠʝ ʩʥʝʞʠʥʢʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʇʘʨʪʠʢʣ-ʩʠʩʪʝʤʘ 

Unity ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʠʙʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʵʬʬʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ ʠ ʦʱʫʱʝʥʠʷ ʦʪʟʳʚʯʠʚʦʩʪʠ ʠʛʨʳ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʤʦʙʠʣʴʥʳʭ 

ʠʛʨ. ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʣʝʬʦʥʳ ʤʦʛʫʪ ʩʧʨʘʚʠʪʩʷ ʩ ʟʘʜʘʯʝʡ ʨʝʥʜʝʨʘ, ʥʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʧʨʦ ʩʣʘʙʳʝ 

ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʘ ʢʦʪʦʨʳʭ ʠʛʨʘ ʟʘʤʝʪʥʦ ʧʨʦʩʷʜʝʪ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʢʘʜʨʦʚ ʚ ʩʘʤʳʡ ʚʘʞʥʳʡ ʤʦʤʝʥʪ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ð ʵʪʦ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʧʦʥʠʤʘʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʛʨʳ, ʥʦ ʠ ʩʣʘʙʳʭ ʤʝʩʪ ʩʘʤʦʛʦ ʧʨʦʝʢʪʘ. ʄʥʦʛʠʝ 

ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ, ʝʩʣʠ ʩʣʝʜʦʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦ 

ʢʘʩʘʝʪʩʷ ʚʳʙʦʨʘ ʮʝʣʝʚʦʛʦ ʧʣʘʪʬʦʨʤʳ ð ʤʦʙʠʣʴʥʳʝ ʠʛʨʳ ʪʨʝʙʫʝʪ ʛʦʨʘʟʜʦ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʨʝʩʫʨʩʘʤʠ ʧʨʦʝʢʪʘ, ʯʝʤ ʠʛʨʳ ʥʘ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʢʦʥʩʦʣʠ. ʉʪʦʠʪ ʠʟʙʝʛʘʪʴ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ ʦʥʘ ʩʢʦʨʝʝ ʚʨʝʜʠʪ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ, ʯʝʤ ʥʝʩʝʪ ʧʦʣʴʟʫ ʠʪʦʛʦʚʦʤʫ ʧʨʦʝʢʪʫ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʪʘʢʠʭ ʩʣʫʯʘʝʚ ʧʨʦʛʨʘʤʤʠʩʪ ʚʳʧʦʣʥʷʝʪ ʜʚʦʡʥʫʶ ʨʘʙʦʪʫ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʪʨʘʯʝʥʥʦʤ 

ʚʨʝʤʝʥʠ ʠ ʫʩʠʣʠʷʭ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ, ʥʘʧʨʠʤʝʨ, ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʤʝʭʘʥʠʢ. ʇʦʵʪʦʤʫ 

ʚʘʞʥʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʧʨʦʝʢʪʘ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʩʧʨʠʥʪʘ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʩʣʘʙʳʝ ʤʝʩʪʘ ʠʛʨʳ ʠ ʥʘʡʪʠ 

ʩʧʦʩʦʙʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʫʣʫʯʰʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ. ʄʝʪʦʜʳ 

ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʧʨʦʝʢʪʝ ʙʫʜʫʪ ʠʤʝʪʴ ʨʘʟʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʠʟ ʥʠʭ ʙʫʜʝʪ ʦʧʪʠʤʘʣʝʥ ʧʦ ʚʨʝʤʝʥʠ ʠ ʧʨʠʥʝʩʝʪ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʵʧʦʭʫ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʝʨʝʥʘʩʳʱʝʥʠʷ, ʢʦʛʜʘ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʠʤʝʝʪ 

ʜʦʩʪʫʧ ʢ ʦʛʨʦʤʥʳʤ ʦʙʲʝʤʘʤ ʠʥʬʦʨʤʘʮʠʠ, ʢʥʠʛʘ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʝʨʝʜʘʯʠ 

ʟʥʘʥʠʡ, ʠʜʝʡ ʠ ʠʩʪʦʨʠʡ. ʆʜʥʘʢʦ, ʯʪʦʙʳ ʢʥʠʛʘ ʦʩʪʘʚʘʣʘʩʴ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʘʩʧʝʢʪʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʝʝ ʚʥʝʰʥʝʛʦ ʦʬʦʨʤʣʝʥʠʷ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʫʜʦʙʩʪʚʦʤ ʯʪʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʚʝʨʩʪʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ. ɺʝʜʴ ʢʥʠʛʘ ʫʞʝ ʜʘʚʥʦ 

ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʧʨʦʩʪʦ ʥʘʙʦʨʦʤ ʩʣʦʚ ʥʘ ʩʪʨʘʥʠʮʘʭ ï ʦʥʘ ʩʪʘʣʘ ʫʥʠʢʘʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʦʙʲʝʜʠʥʷʶʱʠʤ ʚ 

ʩʝʙʝ ʩʤʳʩʣ, ʵʤʦʮʠʠ ʠ ʚʠʟʫʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ. ɺʝʨʩʪʢʘ ʢʥʠʛʠ ï ʵʪʦ ʠʩʢʫʩʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʝʪ ʛʘʨʤʦʥʠʶ 

ʤʝʞʜʫ ʪʝʢʩʪʦʤ, ʰʨʠʬʪʘʤʠ, ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʤʘʢʝʪʦʤ ʩʪʨʘʥʠʮ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʫʚʣʝʯʴ ʯʠʪʘʪʝʣʷ ʚ ʤʠʨ 

ʘʚʪʦʨʘ, ʩʦʟʜʘʪʴ ʘʪʤʦʩʬʝʨʫ ʠ ʫʩʠʣʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʢʩʪʘ. ɺʝʨʩʪʢʘ ʢʥʠʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ 

ʨʘʟʤʝʱʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʩʪʨʘʥʠʮʘʭ ʠʣʠ ʧʦʣʦʩʘʭ ʠʟʜʘʥʠʷ ʟʘʜʘʥʥʦʛʦ ʬʦʨʤʘʪʘ, 

ʦʪʚʝʯʘʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ, ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʠ ʩʪʠʣʝʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [1]. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʠʚʨʠʪʘ  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʝʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʠʝʤʦʚ ʚʝʨʩʪʢʠ, ʩʣʝʜʫʝʪ 

ʫʧʦʤʷʥʫʪʴ ʧʨʦ ʦʩʦʙʝʥʥʦʩʪʠ ʠʚʨʠʪʘ. ʆʥ ʠʤʝʝʪ ʤʥʦʛʦ ʦʪʣʠʯʠʡ ʦʪ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ, ʢʦʥʝʯʥʦ, ʵʪʦ ʙʫʜʝʪ 

ʚʣʠʷʪʴ ʥʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠʝʤʳ.  

ʀʚʨʠʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʝʤʠʪʩʢʠʭ ʷʟʳʢʦʚ ʠ ʠʤʝʝʪ ʜʨʝʚʥʶʶ ʠʩʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʫʭʦʜʠʪ ʚ 

ʀʥʜʦʝʚʨʦʧʝʡʩʢʫʶ ʩʝʤʴʶ ʷʟʳʢʦʚ. ʆʥ ʨʘʟʚʠʚʘʣʩʷ ʢʘʢ ʷʟʳʢ ʜʨʝʚʥʠʭ ʠʫʜʝʝʚ ʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʨʝʣʠʛʠʦʟʥʳʭ ʪʝʢʩʪʦʚ ʠ ʤʦʣʠʪʚ. ʆʜʥʘʢʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʚʨʠʪʘ ʢʘʢ 

ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʷʟʳʢʘ ʥʘʯʘʣʦʩʴ ʚ ʢʦʥʮʝ XIX - ʥʘʯʘʣʝ XX ʚʝʢʘ ʚ ʨʘʤʢʘʭ ʩʠʦʥʘʣʠʩʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʠ 

ʩʦʟʜʘʥʠʷ ʝʚʨʝʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʕʪʦʪ ʧʝʨʠʦʜ ʥʘʟʳʚʘʝʪʩʷ "ʚʦʟʨʦʞʜʝʥʠʝ ʠʚʨʠʪʘ" ʠʣʠ "ʠʚʨʠʪʩʢʠʡ 

ʨʝʥʝʩʩʘʥʩ". ɹʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʣʠʥʛʚʠʩʪʦʚ ʠ ʧʠʩʘʪʝʣʝʡ, ʠʚʨʠʪ ʙʳʣ ʚʦʩʩʪʘʥʦʚʣʝʥ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʷʟʳʢ ʀʟʨʘʠʣʷ. 

ʀʚʨʠʪ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʠʩʪʝʤʝ ʪʨʝʭʩʦʛʣʘʩʥʳʭ ʢʦʨʥʝʡ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʣʦʚ. ʂʦʨʝʥʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʩʦʛʣʘʩʥʳʭ ʙʫʢʚ ʠ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʩʣʦʚʘ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ 

ʩʪʨʦʷʪʩʷ ʧʨʠʩʪʘʚʢʠ, ʩʫʬʬʠʢʩʳ ʠ ʦʢʦʥʯʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʠʟ ʢʦʨʥʷ "˟˸˩" (ktv) ʦʙʨʘʟʫʝʪʩʷ ʩʣʦʚʦ "˟˸˩" (ktav), 

ʯʪʦ ʦʟʥʘʯʘʝʪ "ʧʠʩʘʪʴ". ɼʣʷ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʭ (ʤʠʰʢʘʣʠʤ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘ ʞʝ ʩʭʝʤʘ. ʉʫʱʝʩʪʚʠʪʝʣʴʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪ ʛʣʘʩʥʳʝ, ʥʦ ʠʥʦʛʜʘ ʠ ʥʝʩʢʦʣʴʢʦ ʩʦʛʣʘʩʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚ merkava (s ˟̕˶ˬ , 

çʢʘʨʝʪʘè) ʢʦʨʝʥʴ ð r.k.v., ʚ ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʝʤ ʤʦʜʝʣʴ çm-e-aè ʠ ʤʦʨʬʝʤʫ ʞʝʥʩʢʦʛʦ ʨʦʜʘ ç-aè ʚ ʢʦʥʮʝ, ʠ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ. ʀʣʠ, ʥʘʧʨʠʤʝʨ, darakh ( ˨ ˶ˡ, çʰʘʛè): ʚʳ ʤʦʞʝʪʝ ʧʦʣʫʯʠʪʴ idrakha 

ð çʤʝʩʪʦ, ʧʦ ʢʦʪʦʨʦʤʫ ʰʘʛʘʶʪè ʠʣʠ ʧʨʦʩʪʦ-ʥʘʧʨʦʩʪʦ çʪʨʦʪʫʘʨè. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʟʥʘʤʝʥʘʪʝʣʴʥʳʭ ʩʣʦʚ 

ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʨʥʝʡ ʠ ʤʦʜʝʣʝʡ, ʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʙʳʯʥʦ 

ʦʙʨʘʟʫʶʪʩʷ ʠʥʘʯʝ. 

ʀʚʨʠʪ ʠʩʧʦʣʴʟʫʝʪ ʘʙʜʞʘʜ (ʠʣʠ ʘʣʬʘʚʠʪ ʠʚʨʠʪʘ), ʩʦʩʪʦʷʱʠʡ ʠʟ 22 ʩʦʛʣʘʩʥʳʭ ʙʫʢʚ. ɸʣʬʘʚʠʪ 

ʧʠʰʝʪʩʷ ʩʧʨʘʚʘ ʥʘʣʝʚʦ ʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʙʫʢʚʳ ""˞ (ʘʣʝʬ). ʆʙʫʯʝʥʠʝ ʘʣʬʘʚʠʪʫ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʰʘʛʦʤ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʠʚʨʠʪʘ. ɻʣʘʩʥʳʝ ʚ ʷʟʳʢʝ ʦʪʩʫʪʩʪʚʫʶʪ, ʛʣʘʩʥʳʝ ʟʚʫʢʠ ʚ ʠʚʨʠʪʝ ʟʘʤʝʥʷʶʪ çʦʛʣʘʩʦʚʢʠè - 

ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ, ʢʘʢʠʤ ʛʣʘʩʥʳʤ ʟʚʫʢʦʤ ʩʣʝʜʫʝʪ ʯʠʪʘʪʴ ʠ ʧʨʦʠʟʥʦʩʠʪʴ 

ʩʣʦʛʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʦʜ ʩʦʛʣʘʩʥʦʡ ʙʫʢʚʦʡ çʤè ʙʫʜʝʪ ʩʪʦʷʪʴ ʦʛʣʘʩʦʚʢʘ çʘè, ʩʣʦʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ çʤʘè, 

ʝʩʣʠ ʦʛʣʘʩʦʚʢʘ ʦʙʦʟʥʘʯʘʝʪ ʟʚʫʢ çʝè - çʤʝè. ʅʘʯʠʥʘʶʱʠʝ ʠʟʫʯʘʪʴ ʠʚʨʠʪ ʧʝʨʚʦʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪ 

ʦʛʣʘʩʦʚʢʠ, ʦʜʥʘʢʦ ʧʦʟʞʝ ʦʥʠ ʫʭʦʜʷʪ ʠʟ ʧʠʩʴʤʘ. 

ʀʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʦʪʣʠʯʠʡ ʦʪ ʨʫʩʩʢʦʛʦ, ʜʘ ʠ ʦʪ ʛʨʫʧʧ ʢʘʢ ʩʣʘʚʷʥʩʢʠʭ, ʪʘʢ ʠ ʝʚʨʦʧʝʡʩʢʠʭ 

ʷʟʳʢʦʚ, ʦʜʥʘʢʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʯʝʨʪʳ ï ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʛʣʘʩʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ ï ʦʛʣʘʩʦʚʢʠ, ʚʩʝ ʧʠʰʝʪʩʷ ʩʧʨʘʚʘ ʥʘʣʝʚʦ.  

 

ʆʩʥʦʚʥʳʝ ʧʨʠʝʤʳ ʚʝʨʩʪʢʠ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʦʜʛʦʪʦʚʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʧʦʩʦʙʠʷ ʠ ʜʘʞʝ ʣʶʙʦʡ ʢʥʠʛʠ ʚ ʮʝʣʦʤ ï ʩʜʝʣʘʪʴ ʝʝ 

ʫʜʦʙʥʦʡ ʜʣʷ ʯʠʪʘʪʝʣʷ. ɺ ʠʟʜʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʠʥʬʦʨʤʘʮʠʠ, ʚʩʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʪʦ, ʯʪʦʙʳ 

ʯʝʣʦʚʝʢ ʫʩʚʦʠʣ ʝʝ ʢʘʢ ʤʦʞʥʦ ʣʫʯʰʝ. ʍʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ, ʛʨʘʤʦʪʥʦʝ ʧʦʩʦʙʠʝ ï ʟʘʣʦʛ ʫʩʧʝʭʘ. ʀ 

ʚʝʨʩʪʢʘ ʟʜʝʩʴ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ. 

ɼʣʷ ʷʟʳʢʦʚʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʢʨʘʡʥʝ ʚʘʞʥʘ ʛʨʘʤʦʪʥʘʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʀʤʝʥʥʦ 

ʦʥʘ ʧʦʤʦʛʘʝʪ ʚ ʫʩʚʦʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʚʳʰʝʥʠʶ ʝʝ ʧʦʥʠʤʘʥʠʷ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ 

ʚʝʨʩʪʢʝ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʝʤʦʚ ʪʘʢʠʭ, ʢʘʢ ʪʘʙʣʠʮʳ, ʩʧʠʩʢʠ, ʩʭʝʤʳ, ʧʦʟʚʦʣʷʶʪ ʩʦʩʪʘʚʠʪʴ 

ʝʜʠʥʫʶ ʢʘʨʪʠʥʫ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣ, çʩʚʝʨʪʳʚʘʪʴè ʝʛʦ ʚ ʥʝʢʠʝ 

ʣʦʛʠʯʝʩʢʠʝ, ʥʘʛʣʷʜʥʦ ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ ʩʪʨʫʢʪʫʨʳ, ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʩ 

ʫʯʝʙʥʠʢʦʤ [3].  

ʀʤʝʥʥʦ ʪʘʢʠʝ ʧʨʠʝʤʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʧʦ ʠʚʨʠʪʫ ʀ. ʀ. ʃʝʨʝʨʘ çʀʚʨʠʪ. 

ʇʦʣʥʳʡ ʢʫʨʩè [2], ʢʦʪʦʨʦʝ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʪʝʭ, ʢʪʦ ʫʯʠʪ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦ ʚ ʧʦʩʦʙʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʭʝʤ, ʛʨʘʬʠʢʦʚ ʠ ʪʘʙʣʠʮ. 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʪʘʙʣʠʮʳ ʠ ʛʨʘʬʠʢʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʣʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʪʘʢʦʡ ʢʘʢ ʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʛʣʘʛʦʣʦʚ ʠʣʠ ʪʘʙʣʠʮʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ. ɺ ʪʘʙʣʠʮʘʭ ʧʦʤʝʱʝʥ ʘʣʬʘʚʠʪ, ʧʦʢʘʟʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʧʨʘʚʠʣʘ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʠʭ ʧʦʥʠʤʘʥʠʷ ʠ ʫʩʚʦʝʥʠʷ, ʩʣʦʚʘ ʠ ʠʭ ʧʝʨʝʚʦʜʳ ʩ ʪʨʘʥʩʢʨʠʧʮʠʷʤʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʶ ʚ ʪʘʙʣʠʮʘʭ ʩʣʝʜʫʶʪ ʯʠʪʘʪʴ ʢʘʢ ʠ ʚʝʩʴ ʠʚʨʠʪ ʚ ʮʝʣʦʤ ï ʩʧʨʘʚʘ ʥʘʣʝʚʦ.  

ɸʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʦʩʦʙʠʠ ʩʧʠʩʢʠ ʠ ʤʘʨʢʠʨʦʚʢʠ. ʕʪʦʪ ʧʨʠʝʤ ʪʘʢʞʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɺʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʨʫʩʩʢʦʷʟʳʯʥʦʛʦ ʯʠʪʘʪʝʣʷ 

ʤʘʨʢʠʨʦʚʘʥʥʳʝ ʩʧʠʩʢʠ ʪʘʢʞʝ ʙʫʜʫʪ ʥʝʧʨʠʚʳʯʥʳ. ɽʩʣʠ ʦʙʳʯʥʘʷ ʜʣʷ ʛʣʘʟʘ ʬʦʨʤʘ ç1)è ʠʣʠ ç1.è, ʪʦ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʙʫʜʝʪ ï ç(1è ʠ ç.1è. ʇʨʠ ʵʪʦʤ, ʪʝʢʩʪ ʥʘʧʝʯʘʪʘʥʥʳʡ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʠʤʝʝʪ ʧʨʠʚʳʯʥʳʡ ʚʠʜ 

ʤʘʨʢʠʨʦʚʢʠ ʠ ʯʠʪʘʝʪʩʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. ɺʩʝ ʵʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʝʤʘʤʠ ʚʳʜʝʣʝʥʠʷ ʪʝʢʩʪʘ.  

ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʦʩʦʙʠʷ ʚ InDesign. 
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ʀʥʩʪʨʫʤʝʥʪʳ InDesign, ʧʦʤʦʛʘʶʱʠʝ ʨʘʙʦʪʘʪʴ ʩ ʠʚʨʠʪʦʤ  

ʇʦʩʣʝʜʥʠʝ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ InDesign ʧʦʟʚʦʣʷʶʪ ʙʝʟ ʦʩʦʙʳʭ ʧʨʦʙʣʝʤ ʨʘʙʦʪʘʪʴ ʩ ʷʟʳʢʘʤʠ 

ɺʦʩʪʦʢʘ. ɺʩʝ ʞʝ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʰʨʠʬʪʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʚʨʠʪ. ɺʦʪ ʩʧʠʩʦʢ ʰʨʠʬʪʦʚ, 

ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ: Arial, Times new roman, David, Noto Sans Hebrew, Tahoma. 

ɺʪʦʨʦʡ ʘʢʪʫʘʣʴʥʳʡ ʚʦʧʨʦʩ ï ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʢʩʪʘ. ʅʘʧʨʘʚʣʝʥʠʝ ʪʝʢʩʪʘ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʠ 

ʚʳʩʪʘʚʠʪʴ ʝʛʦ ʩʧʨʘʚʘ ʥʘʣʝʚʦ ʧʦ ʫʤʦʣʯʘʥʠʶ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʆʢʥʦ ï ɸʙʟʘʮ ï ʤʝʥʶ ʧʘʥʝʣʠ 

(ʨʠʩ. 1). ɹʦʣʝʝ ʪʦʛʦ, ʤʦʞʥʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʥʘʧʨʘʚʣʝʥʠʷʤʠ (ʨʠʩ. 2).  

 

 

ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʈʠʩ. 2. ɺʳʙʦʨ ʥʘʧʨʘʚʣʝʥʠʷ 

 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʤʚʦʣʦʚ ʩ ʦʛʣʘʩʦʚʢʘʤʠ, ʚ ʧʘʢʝʪʝ InDesign ʧʨʝʜʫʩʤʦʪʨʝʥʳ çɻʣʠʬʳè ï

ʩʧʝʮʠʘʣʴʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʬʠʛʫʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʚʠʜ ʮʠʬʨ, ʙʫʢʚ (ʨʠʩ. 3). ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ 

ʠʚʨʠʪʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʫʢʚʘʤʠ ʢʘʢ ʩ ʦʛʣʘʩʦʚʢʘʤʠ, ʪʘʢ ʠ ʙʝʟ ʥʠʤ. ʆʛʣʘʩʦʚʢʠ ʥʫʞʥʳ ʥʘ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʠʟʫʯʝʥʠʠ ʠʚʨʠʪʘ, ʜʘʣʝʝ ʫʯʘʪʩʷ ʯʠʪʘʪʴ ʠ ʧʠʩʘʪʴ ʙʝʟ ʥʠʭ. ɹʫʢʚʘ ʚʤʝʩʪʝ ʩ ʦʛʣʘʩʦʚʢʦʡ ʚ 

ʧʨʦʛʨʘʤʤʝ ʩʯʠʪʘʝʪʩʷ ʝʜʠʥʳʤ ʩʠʤʚʦʣʦʤ.  

 

 
ʈʠʩ.3 ɻʣʠʬʳ. ɺʳʙʦʨ ʦʛʣʘʩʦʚʢʠ 

 

ʊʘʙʣʠʮʘ ʢʘʢ ʦʩʥʦʚʥʦʡ ʧʨʠʝʤ ʚ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʷʭ ʪʘʙʣʠʮ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʡ ʠʜʝʝ ʥʝʩʫʪ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʠ ʩʪʨʦʛʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʧʦʤʦʛʘʶʪ ʧʦʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ. ʇʦʥʷʪʠʝ ʪʘʙʣʠʮʳ, ʢʦʪʦʨʦʝ ʜʘʝʪ ʩʣʦʚʘʨʴ ʉ.ʀ. 

ʆʞʝʛʦʚʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʯʠʩʣʝʥʠʠ ʬʫʥʢʮʠʡ ʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ, ʢʦʪʦʨʳʡ ʢʘʢ ʧʨʘʚʠʣʦ ʧʨʠʥʠʤʘʝʪ ʪʘʙʣʠʮʘ: 

çʊʘʙʣʠʮʘ ï ʵʪʦ ʩʚʝʜʝʥʠʷ ʦ ʯʝʤ-ʥʠʙʫʜʴ, ʜʘʥʥʳʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʛʨʘʬʘʤè [4]. ɺ ʪʘʢʦʡ ʬʦʨʤʝ ʤʘʪʝʨʠʘʣ 

ʟʘʧʦʤʠʥʘʝʪʩʷ ʧʨʦʯʥʝʝ ʠ ʩ ʙʦʣʴʰʝʡ ʧʦʣʴʟʦʡ ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʘʙʣʠʮʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʦʩʦʙʠʠ, ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʨʦʩʪʳʝ (ʨʠʩ. 4) ʠ ʩʣʦʞʥʳʝ (ʨʠʩ. 5).  

 

 
ʈʠʩ. 4 ʇʨʠʤʝʨ ʧʨʦʩʪʦʡ ʪʘʙʣʠʮʳ 
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ʈʠʩ. 5 ʇʨʠʤʝʨ ʩʣʦʞʥʦʡ ʪʘʙʣʠʮʳ 

 

ʉʦʟʜʘʪʴ ʪʘʙʣʠʮʫ ʚ ʮʝʣʦʤ ʚ ʧʨʦʛʨʘʤʤʝ InDesign ʪʘʢʞʝ ʥʝʩʣʦʞʥʦ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʥʦʧʢʫ Table ï ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʫ [5]. ɹʦʣʝʝ ʠʥʪʝʨʝʩʥʳʡ ʚʦʧʨʦʩ ï ʢʘʢ ʧʦʤʝʩʪʠʪʴ ʚ ʪʘʙʣʠʮʫ 

ʘʣʬʘʚʠʪ ʠʚʨʠʪʘ, ʝʩʣʠ ʥʝʪ ʧʦʜʭʦʜʷʱʝʡ ʢʣʘʚʠʘʪʫʨʳ.  

ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ çʊʝʢʩʪè, ʧʦʤʝʩʪʠʪʴ ʢʫʨʩʦʨ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ ʠ 

ʚʩʪʘʚʠʪʴ ʩʠʤʚʦʣ. ʄʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʢʣʘʚʠʘʪʫʨʫ ʣʠʙʦ ʢʦʧʠʨʦʚʘʪʴ ʘʣʬʘʚʠʪ ʠʟ 

ʩʪʦʨʦʥʥʝʛʦ ʨʝʩʫʨʩʘ, ʥʘʧʨʠʤʝʨ, ʠʟ ʦʥʣʘʡʥ-ʧʝʨʝʚʦʜʯʠʢʘ. 

 

 
ʈʠʩ. 6 ʈʘʙʦʪʘ ʚ InDesign 

 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʩ ʧʨʠʤʝʨʦʤ ʩʣʦʞʥʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʷʯʝʡʢʠ ʨʘʟʜʝʣʝʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ, ʯʪʦʙʳ ʧʦʤʝʩʪʠʪʴ ʜʚʘ ʩʠʤʚʦʣʘ. ɼʣʷ ʨʘʟʙʠʝʥʠʷ ʷʯʝʡʢʠ ʚ ʤʝʥʶ çʊʘʙʣʠʮʘè ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʈʘʟʙʠʝʥʠʝ ʷʯʝʡʢʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠè. ɼʣʷ ʨʘʙʦʪʳ ʩ ʪʘʙʣʠʮʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʥʝʣʴ 

çʋʧʨʘʚʣʝʥʠʝè ʠʣʠ ʧʘʣʠʪʨʘ çʉʠʤʚʦʣè, ʜʣʷ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʩʘʤʦʡ ʪʘʙʣʠʮʳ ʩʣʫʞʘʪ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʜʠʘʣʦʛʦʚʳʭ ʦʢʥʘ: çʇʘʨʘʤʝʪʨʳ ʪʘʙʣʠʮʳè ʠ çʇʘʨʘʤʝʪʨʳ ʷʯʝʡʢʠè. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ ʯʠʩʣʦ ʩʪʨʦʢ ʠ 

ʩʪʦʣʙʮʦʚ, ʚʥʝʰʥʠʡ ʚʠʜ ʨʘʤʢʠ ʚʦʢʨʫʛ ʪʘʙʣʠʮʳ ʠ ʟʘʣʠʚʢʫ, ʟʘʜʘʚʘʪʴ ʠʥʪʝʨʚʘʣʳ ʜʦ ʪʘʙʣʠʮʳ ʠ ʧʦʩʣʝ, ʠʟʤʝʥʷʪʴ 

ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʢʦʣʦʥʪʠʪʫʣʳ ʠ ʜʦʙʘʚʣʷʪʴ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ.  

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʠʚʨʠʪ ʧʠʰʝʪʩʷ ʠ ʯʠʪʘʝʪʩʷ ʩʧʨʘʚʘ ʥʘʣʝʚʦ. ʕʪʦ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʪʘʙʣʠʮ, ʪʘʢ ʢʘʢ ʪʝʢʩʪ ʚ ʥʠʭ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʶ. ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʘʙʣʠʮʳ, ʥʫʞʥʦ ʧʦʤʝʩʪʠʪʴ ʢʫʨʩʦʨ ʚʥʫʪʨʠ ʥʫʞʥʦʡ ʷʯʝʡʢʠ, ʦʪʢʨʳʪʴ ʧʘʣʠʪʨʫ çʊʘʙʣʠʮʘè ʠ 

ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʊʘʙʣʠʮʘ ʩʧʨʘʚʘ ʥʘʣʝʚʦè.  

 

ɺʳʚʦʜ 

ɻʦʚʦʨʷ ʦ ʩʦʟʜʘʥʠʠ ʪʘʙʣʠʮ ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ ʩʣʝʜʫʶʱʝʝ: ʤʝʩʪʦ ʪʘʙʣʠʮ, ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʯʠʥʝʥʳ ʦʙʱʝʡ ʮʝʣʠ, ʢʦʪʦʨʘʷ ʧʨʝʩʣʝʜʫʝʪʩʷ ʠʟʫʯʝʥʠʝʤ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ, 

ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʛʦ ʚʠʜʘ ʟʘʜʘʯʠ ʠ ʫʧʨʘʞʥʝʥʠʡ ʠ ʪ.ʜ. ɺʘʞʥʦ ʪʘʢʞʝ ʧʦʤʥʠʪʴ ʠ ʦ ʪʦʤ, ʯʪʦ ʢʥʠʛʘ ï ɻ ʪʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʝʤʦʚ. ɺʩʝ ʦʥʠ ʜʦʣʞʥʳ ʧʦʜʯʠʥʷʪʴʩʷ ʦʙʱʝʡ ʠʜʝʝ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʥʮʠʧʘʤ, ʘ ʠʭ 

ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ï ʧʦʤʦʛʘʪʴ ʚ ʦʩʚʦʝʥʠʠ ʤʘʪʝʨʠʘʣʘ.  

 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 
ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ, ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 
ɾʠʭʘʨʝʚʘ ɸ.ɸ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ ʜʝʩʢʪʦʧʥʦʡ ʘʨʢʘʜʥʦʡ ʠʛʨʳ ʚ ʩʪʠʣʝ low 

poly. ʆʙʩʫʞʜʘʝʪʩʷ ʜʝʪʘʣʴʥʘʷ ʢʦʥʮʝʧʮʠʷ ʠʛʨʳ: ʩʦʟʜʘʥʠʝ Vision-ʜʦʢʫʤʝʥʪʘ c ʦʧʠʩʘʥʠʝʤ ʧʨʦʜʫʢʪʘ, ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ ʠ ʠʛʨʦʚʦʛʦ ʮʠʢʣʘ, ʚʳʜʚʠʞʝʥʠʝ ʛʠʧʦʪʝʟ ʦ ʤʝʭʘʥʠʢʝ ʠʛʨʳ, ʩʦʩʪʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʪʦʪʠʧʘ. ʆʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʛʦʪʦʚʦʛʦ ʧʨʦʪʦʪʠʧʘ ʠʛʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʛʨʦʚʦʛʦ ʜʚʠʞʢʘ Unity. ʇʨʦʚʝʨʷʶʪʩʷ ʚʳʜʚʠʥʫʪʳʝ ʛʠʧʦʪʝʟʳ ʠ ʜʝʣʘʶʪʩʷ ʚʳʚʦʜʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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and the game cycle, the development of hypotheses about the mechanics of the game, the preparation of a technical 

assignment for the development of a prototype. Describes the process of developing a finished prototype game 

using the Unity game engine. Hypotheses are tested and conclusions are drawn based on the results of the study. 

Keywords: prototyping, video game, Unity3D, gameplay, hypothesis testing. 

 

ɺʚʝʜʝʥʠʝ 

ɸʨʢʘʜʥʳʝ ʠʛʨʳ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʠʝ, ʙʳʩʪʨʳʝ ʠ ʧʨʦʩʪʳʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠʛʨʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪ ʠʛʨʦʢʫ ʧʦʚʳʰʝʥʥʫʶ ʩʢʦʨʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʨʝʬʣʝʢʩʳ ʠ ʯʘʩʪʦ ʪʨʝʙʫʶʪ ʙʳʩʪʨʳʭ ʨʝʘʢʮʠʡ. 

ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʞʘʥʨʘ ʘʨʢʘʜʘ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ʝʝ ʦʪ 

ʨʘʟʨʘʙʦʪʢʠ ʠʛʨ ʜʨʫʛʠʭ ʞʘʥʨʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ʇʨʦʩʪʦʪʘ ʠ ʙʳʩʪʨʦʪʘ ʠʛʨʳ. ɸʨʢʘʜʥʳʝ ʠʛʨʳ ʦʙʳʯʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʨʦʩʪʳʤ ʛʝʡʤʧʣʝʝʤ ʠ ʙʳʩʪʨʳʤ 

ʪʝʤʧʦʤ, ʯʪʦʙʳ ʠʛʨʦʢʠ ʤʦʛʣʠ ʙʳʩʪʨʦ ʧʦʥʷʪʴ ʧʨʘʚʠʣʘ ʠ ʥʘʯʘʪʴ ʠʛʨʘʪʴ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʫʜʝʣʠʪʴ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʦʙʩʪʚʫ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʪʫʠʪʠʚʥʦʩʪʠ ʠʥʪʝʨʬʝʡʩʘ. 

ʋʥʠʢʘʣʴʥʳʝ ʠʛʨʦʚʳʝ ʤʝʭʘʥʠʢʠ. ɾʘʥʨ ʘʨʢʘʜʳ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʠʛʨʦʚʳʝ ʤʝʭʘʥʠʢʠ, 

ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʠʛʨʫ ʟʘʭʚʘʪʳʚʘʶʱʝʡ ʠ ʠʥʪʝʨʝʩʥʦʡ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʯʪʦ-ʪʦ ʫʥʠʢʘʣʴʥʦʝ, ʥʘʧʨʠʤʝʨ, 

ʩʪʨʝʣʴʙʘ ʧʦ ʚʨʘʛʘʤ, ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠʣʠ ʩʙʦʨ ʧʨʝʜʤʝʪʦʚ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ 

ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʵʪʠʭ ʤʝʭʘʥʠʢ ʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥʠ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠ 

ʩʦʟʜʘʶʪ ʫʚʣʝʢʘʪʝʣʴʥʳʡ ʛʝʡʤʧʣʝʡ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʫʨʦʚʥʝʡ ʠ ʟʘʜʘʯ. ʍʦʨʦʰʠʝ ʘʨʢʘʜʥʳʝ ʠʛʨʳ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʫʨʦʚʥʠ ʠ 

ʟʘʜʘʯʠ, ʯʪʦʙʳ ʠʛʨʦʢʘʤ ʙʳʣʦ ʠʥʪʝʨʝʩʥʦ ʧʨʦʭʦʜʠʪʴ ʠʛʨʫ ʩʥʦʚʘ ʠ ʩʥʦʚʘ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʫʨʦʚʥʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʚʨʘʛʘʤʠ ʠʣʠ ʧʘʟʣʘʤʠ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʥʪʝʨʝʩ 

ʠ ʚʳʟʳʚʘʪʴ ʞʝʣʘʥʠʝ ʧʨʦʡʪʠ ʠʛʨʫ ʜʦ ʢʦʥʮʘ. 

ʃʝʛʢʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʴ. ɸʨʢʘʜʥʳʝ ʠʛʨʳ ʦʙʳʯʥʦ ʧʨʦʩʪʳ ʚ ʧʣʘʥʝ ʫʩʪʘʥʦʚʢʠ ʠ 

ʟʘʧʫʩʢʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ 

ʠʛʨʦʚʳʝ ʢʦʥʩʦʣʠ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʭʚʘʪʘ 

ʘʫʜʠʪʦʨʠʠ. 

ʍʦʪʷ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ ʘʨʢʘʜʥʳʭ ʠʛʨ, ʢʘʞʜʘʷ ʠʛʨʘ ʚ ʵʪʦʤ ʞʘʥʨʝ ʚʩʝ 

ʨʘʚʥʦ ʤʦʞʝʪ ʠʤʝʪʴ ʩʚʦʶ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʫʤʢʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʜʝʩʢʪʦʧʥʦʡ ʘʨʢʘʜʥʦʡ ʠʛʨʳ ʚ ʩʪʠʣʝ low 

poly ʧʦʜ ʥʘʟʚʘʥʠʝʤ ζʅʝʫʜʝʨʞʠʤʳʡ ʘʚʪʦʙʫʩʥʠʢè. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʪʨʝʙʫʝʪʩʷ ʩʦʩʪʘʚʠʪʴ 
ʜʝʪʘʣʴʥʫʶ ʢʦʥʮʝʧʮʠʶ ʠʛʨʳ: ʩʦʟʜʘʪʴ Vision-ʜʦʢʫʤʝʥʪ c ʦʧʠʩʘʥʠʝʤ ʧʨʦʜʫʢʪʘ, ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠ 

ʠʛʨʦʚʦʛʦ ʮʠʢʣʘ, ʘ ʪʘʢʞʝ ʥʘʧʠʩʘʪʴ ʛʠʧʦʪʝʟʳ ʦ ʤʝʭʘʥʠʢʝ ʠʛʨʳ ʠ ʩʦʩʪʘʚʠʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ. ʇʦʩʣʝ 

ʩʦʩʪʘʚʣʝʥʠʷ ʜʝʪʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʛʦʪʦʚʳʡ ʧʨʦʪʦʪʠʧ ʠʛʨʳ, ʠʩʧʦʣʴʟʫʷ ʠʛʨʦʚʦʡ 

ʜʚʠʞʦʢ Unity [1-4]. ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʡ ʠʛʨʳ. 

1 ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʠʛʨʳ ζʅʝʫʜʝʨʞʠʤʳʡ ʘʚʪʦʙʫʩʥʠʢè 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ ʠʛʨʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʠʛʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʭʚʘʪʳʚʘʶʱʝʡ ʠ 

ʫʚʣʝʢʘʪʝʣʴʥʦʡ, ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʟʘʭʚʘʪʳʚʘʶʱʠʤ ʛʝʡʤʧʣʝʝʤ, ʧʨʠʷʪʥʦʡ ʠ ʠʥʪʝʨʝʩʥʦʡ 

ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʠʛʨʦʢʦʚ.  

1.1 Vision-ʜʦʢʫʤʝʥʪ 

Vision-ʜʦʢʫʤʝʥʪ (ʚʠʞʥ ʜʦʢʫʤʝʥʪ) ʷʚʣʷʝʪʩʷ ʜʦʢʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʠ, ʮʝʥʥʦʩʪʠ, 

ʧʨʠʥʮʠʧʳ ʠ ʚʠʜʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ. ʆʥ ʷʚʣʷʝʪʩʷ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʚʩʝʡ ʢʦʤʘʥʜʳ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʠʜʝʠ ʠ ʥʘʤʝʨʝʥʠʷ ʧʨʦʝʢʪʘ. 

ʆʧʠʩʘʥʠʝ ʧʨʦʜʫʢʪʘ: 

- ʧʣʘʪʬʦʨʤʘ: PC (Windows);  

- ʩʝʛʤʝʥʪ: ʢʘʟʫʘʣʴʥʘʷ ʠʛʨʘ;  

- ʤʦʜʝʣʴ ʤʦʥʝʪʠʟʘʮʠʠ: ʙʝʩʧʣʘʪʥʦ;  

- ʞʘʥʨ: ʘʨʢʘʜʘ; 

- ʩʝʪʪʠʥʛ: ʨʝʘʣʴʥʘʷ ʞʠʟʥʴ;  

- ʜʚʠʞʦʢ: Unity; 

- ʘʨʪ-ʩʪʠʣʴ: 2D, low poly. 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ: 

- ʩʝʛʤʝʥʪ ʎɸ:  

ῐ ʛʝʡʤʝʨʳ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ: ʘʨʢʘʜʥʳʝ ʠʛʨʳ ʧʨʝʜʣʘʛʘʶʪ ʧʨʦʩʪʫʶ, ʥʦ ʫʚʣʝʢʘʪʝʣʴʥʫʶ 
ʠʛʨʦʚʫʶ ʤʝʭʘʥʠʢʫ, ʢʦʪʦʨʘʷ ʧʨʠʚʣʝʢʘʝʪ ʢʘʢ ʜʝʪʝʡ, ʪʘʢ ʠ ʚʟʨʦʩʣʳʭ ʠʛʨʦʢʦʚ; 

ῐ ʣʶʙʠʪʝʣʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʛʝʡʤʧʣʝʷ: ʚ ʜʘʥʥʳʭ ʠʛʨʘʭ ʠʛʨʦʢʠ ʤʦʛʫʪ ʩʦʨʝʚʥʦʚʘʪʴʩʷ 
ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʟʘ ʚʳʩʦʢʠʝ ʩʯʝʪʳ ʠʣʠ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʪʦ ʧʨʠʚʣʝʢʘʝʪ ʣʶʙʠʪʝʣʝʡ 

ʩʦʨʝʚʥʦʚʘʪʴʩʷ ʠ ʜʦʩʪʠʛʘʪʴ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

ῐ ʬʘʥʘʪʳ ʙʳʩʪʨʦʡ ʠ ʜʠʥʘʤʠʯʥʦʡ ʠʛʨʳ: ʧʦʜʦʙʥʳʝ ʠʛʨʳ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʳʩʪʨʳʤ 
ʪʝʤʧʦʤ ʠ ʠʥʪʝʥʩʠʚʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʯʪʦ ʧʨʠʚʣʝʢʘʝʪ ʠʛʨʦʢʦʚ, ʢʦʪʦʨʳʤ ʥʨʘʚʠʪʩʷ ʙʳʩʪʨʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʩʦʙʳʪʠʷ ʠ ʧʨʠʥʠʤʘʪʴ ʙʳʩʪʨʳʝ ʨʝʰʝʥʠʷ; 
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ῐ ʣʶʙʠʪʝʣʠ ʥʦʩʪʘʣʴʛʠʠ: ʥʝʢʦʪʦʨʳʝ ʠʛʨʦʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʘʨʢʘʜʳ, ʯʪʦʙʳ ʦʱʫʪʠʪʴ ʜʫʭ 

ʩʪʘʨʳʭ ʠʛʨʦʚʳʭ ʘʚʪʦʤʘʪʦʚ ʠʟ ʧʨʦʰʣʦʛʦ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʧʫʣʷʨʥʳ ʚ 80-ʭ ʠ 90-ʭ ʛʦʜʘʭ; 

ῐ ʤʦʙʠʣʴʥʳʝ ʛʝʡʤʝʨʳ: ʪʘʢʠʝ ʠʛʨʳ ʧʦʧʫʣʷʨʥʳ ʥʘ ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤʘʭ, ʪʘʢ ʢʘʢ ʦʥʠ 
ʯʘʩʪʦ ʧʨʝʜʣʘʛʘʶʪ ʢʦʨʦʪʢʠʝ, ʫʚʣʝʢʘʪʝʣʴʥʳʝ ʠʛʨʦʚʳʝ ʩʝʘʥʩʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʣʝʛʢʦ 

ʠʛʨʘʪʴ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʚ ʣʶʙʦʤ ʤʝʩʪʝ; 

- ʧʦʣ/ʚʦʟʨʘʩʪ: ʄ, ɾ; 12-35; 

- ʝʩʪʴ ʣʠ ʬʨʘʥʰʠʟʘ: ʥʝʪ; 

- ʮʝʣʝʚʦʡ ʨʳʥʦʢ: ʉʅɻ; 

- ʢʘʥʘʣʳ: ʢʦʥʪʝʢʩʪʥʘʷ ʨʝʢʣʘʤʘ ʚ ʩʦʮʩʝʪʷʭ, ʜʨʫʛʠʭ ʠʛʨʘʭ ʠ ʧʨʠʣʦʞʝʥʠʷʭ;  

- ʨʝʬʝʨʝʥʩʳ ʧʦ ʎɸ: ʣʶʜʠ, ʢʦʪʦʨʳʤ ʠʥʪʝʨʝʩʥʳ ʠʟʚʝʩʪʥʳʝ ʘʨʢʘʜʳ, ʪʘʢʠʝ ʢʘʢ ʈʘʩ-Man, Tomb 

of the Mask, Qbert, Dig Dug, Scooby Doo: Saving Shaggy. ɸʨʢʘʜʳ ʠ ʧʣʘʪʬʦʨʤʝʨʳ ʧʝʨʝʝʭʘʣʠ ʥʘ ʤʦʙʠʣʴʥʳʝ 

ʧʣʘʪʬʦʨʤʳ ʠ ʭʦʨʦʰʦ ʪʘʤ ʟʘʢʨʝʧʠʣʠʩʴ, ʧʦʧʫʣʷʨʥʳ ʫ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ ʠ ʟʘʭʚʘʪʳʚʘʶʪ ʥʘ ʜʦʣʛʦ; 

- USP-ʠʛʨʳ: ʚ ʜʘʥʥʦʡ ʠʛʨʝ ʥʝʪ ʥʦʚʳʭ ʤʝʭʘʥʠʢ, ʦʥʠ ʚʟʷʪʳ ʠʟ ʣʝʛʝʥʜʘʨʥʦʛʦ Pac-Man. 

ʇʝʨʝʨʘʙʦʪʘʥ ʩʪʠʣʴ, ʛʨʘʬʠʢʘ, ʩʝʪʪʠʥʛ. 

ʀʛʨʦʢʘʤ ʜʦʩʪʫʧʥʦ: 

- ʢʘʨʪʘ: ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʘʙʠʨʠʥʪ ʙʝʟ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ, ʩ ʚʠʜʦʤ ʥʘ ʥʝʛʦ ʩʚʝʨʭʫ, 

ʪ.ʝ. ʦʥ ʧʦʣʥʦʩʪʴʶ ʚʠʜʝʥ. ʇʦ ʚʩʝʤ ʜʦʨʦʞʢʘʤ ʣʠʥʝʡʥʦ ʨʘʩʩʪʘʚʣʝʥʳ ʩʦʙʠʨʘʝʤʳʝ ʧʨʝʜʤʝʪʳ (çʧʘʩʩʘʞʠʨʳè). 

ɺ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʝʩʪʴ ʣʦʚʫʰʢʠ; 

- ʜʚʠʞʝʥʠʝ: ʧʝʨʩʦʥʘʞ ʧʦʩʪʦʷʥʥʦ ʜʚʠʞʝʪʩʷ ʚ ʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʘʢʫʶ ʩʪʨʝʣʢʫ ʥʘʞʤʝʪ ʠʛʨʦʢ, 

ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʝʣʴʟʷ; 

- ʩʙʦʨ: ʠʛʨʦʢʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʠʨʘʪʴ çʧʘʩʩʘʞʠʨʦʚè ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʫʨʦʚʥʷ. ʊʘʢʞʝ ʝʩʪʴ 

ʤʘʣʝʥʴʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʤʝʪʦʚ çʚʟʷʪʦʯʝʢè, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʩ ʚʨʘʛʘʤʠ (ʦʩʪʘʥʦʚʢʘ, ʫʷʟʚʠʤʦʩʪʴ, 

ʫʥʠʯʪʦʞʝʥʠʝ); 

- ʚʨʘʛʠ: ʚ ʠʛʨʝ ʙʫʜʫʪ ʧʨʦʪʠʚʥʠʢʠ, ʧʦʣʠʮʝʡʩʢʠʝ ʤʘʰʠʥʳ, ʢʦʪʦʨʳʝ ʩʪʨʝʤʷʪʩʷ ʧʦʡʤʘʪʴ ʠʛʨʦʢʘ ʠ 

ʢʦʪʦʨʳʭ ʦʥ ʜʦʣʞʝʥ ʠʟʙʝʛʘʪʴ. ʇʦʙʝʜʠʪʴ ʠʭ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝʣʴʟʷ, ʥʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠʭ ʚʨʝʤʝʥʥʦ 

ʫʷʟʚʠʤʳʤʠ ʠ ʧʦʙʝʜʠʪʴ ʚʨʝʤʝʥʥʦ; 

- ʞʠʟʥʠ: ʚʨʘʛʠ ʥʘʥʦʩʷʪ ʩʤʝʨʪʝʣʴʥʳʡ ʫʨʦʥ ʠ ʫ ʠʛʨʦʢʘ ʪʝʨʷʝʪʩʷ ʞʠʟʥʴ. ɺʩʝʛʦ ʠʭ 3 ʠ ʢʦʛʜʘ ʟʘʧʘʩ 

ʜʦʭʦʜʠʪ ʜʦ 0 ʫʨʦʚʝʥʴ ʩʯʠʪʘʝʪʩʷ ʧʨʦʠʛʨʘʥʥʳʤ; 

- ʨʘʟʥʦʦʙʨʘʟʠʝ: ʠʛʨʘ ʧʨʝʜʣʘʛʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʩʣʦʞʥʝʥʠʝ ʫʨʦʚʥʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ 

ʚʨʘʛʦʚ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʙʦʥʫʩʦʚ. ɺ ʙʫʜʫʱʝʤ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʣʘʙʠʨʠʥʪʘ, ʩʤʝʥʫ 

ʢʘʨʪ; 

- ʨʝʛʫʣʷʨʥʳʝ ʦʙʥʦʚʣʝʥʠʷ ʠ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʢʦʥʪʝʥʪʘ: ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ, ʜʦʙʘʚʣʝʥʠʝ 

ʥʦʚʳʭ ʫʨʦʚʥʝʡ, ʚʨʘʛʦʚ, ʩʪʠʣʷ ʣʦʢʘʮʠʡ. 

ʀʛʨʦʚʦʡ ʮʠʢʣ: ʚ ʣʘʙʠʨʠʥʪʝ ʢʘʨʪʳ ʙʝʟ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ, ʩ ʚʠʜʦʤ ʩʚʝʨʭʫ, ʨʘʩʩʪʘʚʣʝʥʳ ʩʦʙʠʨʘʝʤʳʝ 

ʧʨʝʜʤʝʪʳ. ʇʝʨʩʦʥʘʞ ʧʦʩʪʦʷʥʥʦ ʜʚʠʞʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʫʢʘʟʘʥʥʦʤ ʠʛʨʦʢʦʤ, ʩʦʙʠʨʘʷ çʧʘʩʩʘʞʠʨʦʚè. ɺ 

ʠʛʨʝ ʝʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʨʘʛʘʤʠ - ʧʦʣʠʮʝʡʩʢʠʤʠ ʤʘʰʠʥʘʤʠ, ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʨʝʤʝʥʥʦ ʦʩʪʘʥʦʚʠʪʴ ʠʣʠ 

ʧʦʙʝʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ. ʇʦʙʝʜʠʪʴ ʠʭ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝʣʴʟʷ. ʎʝʣʴ ï ʩʦʙʨʘʪʴ ʚʩʝʭ 

ʧʘʩʩʘʞʠʨʦʚ ʠ ʥʝ ʜʦʧʫʩʪʠʪʴ, ʯʪʦʙʳ ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʡ ʫʧʘʣʦ ʜʦ 0. 

ʈʝʬʝʨʝʥʩʳ ʥʘ ʛʝʡʤʧʣʝʡ ʠ ʤʝʭʘʥʠʢʠ: 

- ʈʘʩ-Man ð ʠʟʚʝʩʪʥʘʷ ʘʨʢʘʜʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʠʛʨʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ 1980 ʛʦʜʫ. ʀʛʨʦʢ 

ʫʧʨʘʚʣʷʝʪ ʧʝʨʩʦʥʘʞʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʚʠʜʝ ʢʨʫʛʣʦʡ ʬʠʛʫʨʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʧʦʝʜʘʪʴ ʪʦʯʢʠ ʥʘ 

ʣʘʙʠʨʠʥʪʝ ʠ ʠʟʙʝʛʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʨʠʚʠʜʝʥʠʷʤʠ. ʎʝʣʴ ʠʛʨʳ ð ʩʦʙʨʘʪʴ ʚʩʝ ʪʦʯʢʠ ʥʘ ʫʨʦʚʥʝ, ʯʪʦʙʳ 

ʧʝʨʝʡʪʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ. 

- Tomb of the Mask ð ʩʦʚʨʝʤʝʥʥʘʷ ʘʨʢʘʜʥʘʷ ʠʛʨʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʪʫʜʠʝʡ Playgendary. ɺ ʠʛʨʝ 

ʠʛʨʦʢ ʫʧʨʘʚʣʷʝʪ ʧʝʨʩʦʥʘʞʝʤ, ʢʦʪʦʨʳʡ ʠʩʩʣʝʜʫʝʪ ʣʘʙʠʨʠʥʪ ʧʦʜ ʟʝʤʣʝʡ. ʎʝʣʴ ʠʛʨʳ ð ʩʦʙʨʘʪʴ ʚʩʝ ʤʦʥʝʪʳ 

ʥʘ ʫʨʦʚʥʝ ʠ ʧʦʧʘʩʪʴ ʚ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ, ʠʟʙʝʛʘʷ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʚʨʘʛʦʚ. ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʠʛʨʳ ʚ ʪʦʤ, 

ʯʪʦ ʧʝʨʩʦʥʘʞ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʪʦʣʴʢʦ ʚʚʝʨʭ, ʚʥʠʟ, ʚʣʝʚʦ ʠ ʚʧʨʘʚʦ, ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʫʶ ʤʘʩʢʫ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʩʪʝʥʳ. 

- Qbert ð ʘʨʢʘʜʥʘʷ ʠʛʨʘ, ʚʳʧʫʱʝʥʥʘʷ ʚ 1982 ʛʦʜʫ ʢʦʤʧʘʥʠʝʡ Gottlieb. ʀʛʨʘ ʷʚʣʷʝʪʩʷ 

ʧʣʘʪʬʦʨʤʝʨʦʤ, ʚ ʢʦʪʦʨʦʤ ʠʛʨʦʢ ʫʧʨʘʚʣʷʝʪ ʧʝʨʩʦʥʘʞʝʤ Qbertʦʤ, ʩʫʱʝʩʪʚʦʤ, ʧʦʭʦʞʠʤ ʥʘ ʧʠʨʘʤʠʜʫ, 

ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʠʟʤʝʥʠʪʴ ʮʚʝʪ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ. ʎʝʣʴ ʠʛʨʳ ð ʠʟʤʝʥʠʪʴ 

ʮʚʝʪ ʚʩʝʭ ʙʣʦʢʦʚ, ʠʟʙʝʛʘʷ ʚʨʘʛʦʚ ʠ ʧʨʝʧʷʪʩʪʚʠʡ. 

- Dig Dug ð ʘʨʢʘʜʥʘʷ ʠʛʨʘ, ʚʳʧʫʱʝʥʥʘʷ ʚ 1982 ʛʦʜʫ ʢʦʤʧʘʥʠʝʡ Namco. ɺ ʠʛʨʝ ʠʛʨʦʢ 

ʫʧʨʘʚʣʷʝʪ ʧʝʨʩʦʥʘʞʝʤ, ʠʟʚʝʩʪʥʳʤ ʢʘʢ Dig Dug, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʢʦʧʘʪʴ ʪʫʥʥʝʣʠ ʧʦʜʟʝʤʥʦʡ ʩʝʪʠ ʠ 

ʫʥʠʯʪʦʞʘʪʴ ʚʨʘʛʦʚ. ʎʝʣʴ ʠʛʨʳ ð ʫʥʠʯʪʦʞʠʪʴ ʚʩʝʭ ʚʨʘʛʦʚ, ʥʘʜʫʚʘʷ ʠʭ ʜʦ ʣʦʧʥʫʚʰʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠʣʠ 

ʟʘʙʠʚʘʷ ʠʭ ʢʦʧʘʥʠʝʤ ʚʝʨʭʫʰʝʢ ʪʫʥʥʝʣʝʡ. 

- Scooby Doo: Saving Shaggy ð ʚʠʜʝʦʠʛʨʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʧʫʣʷʨʥʦʤ ʤʫʣʴʪʩʝʨʠʘʣʝ Scooby-

Doo. ʀʛʨʦʢ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʨʦʣʴ Scooby-Doo ʠ ʜʦʣʞʝʥ ʧʨʦʭʦʜʠʪʴ ʫʨʦʚʥʠ, ʨʝʰʘʪʴ ʛʦʣʦʚʦʣʦʤʢʠ ʠ ʩʦʙʠʨʘʪʴ 

ʧʦʜʩʢʘʟʢʠ, ʯʪʦʙʳ ʥʘʡʪʠ ʐʘʛʛʠ ʠ ʨʘʟʛʘʜʘʪʴ ʪʘʡʥʫ ʝʛʦ ʧʦʭʠʱʝʥʠʷ. 
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1.2 ʉʧʠʩʦʢ ʛʠʧʦʪʝʟ ʦ ʤʝʭʘʥʠʢʝ ʠʛʨʳ 

ɻʠʧʦʪʝʟʘʤʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʙʫʜʫʱʝʤ ʧʨʦʪʦʪʠʧʝ ʠʛʨʳ, ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ 

ʪʨʝʙʫʝʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. 

ʂʣʶʯʝʚʘʷ ʤʝʭʘʥʠʢʘ ʠʛʨʳ ð ʥʘ ʘʨʝʥʝ-ʣʘʙʠʨʠʥʪʝ ʩ ʚʠʜʦʤ ʩʚʝʨʭʫ, ʨʘʩʩʪʘʚʣʝʥʳ ʩʦʙʠʨʘʝʤʳʝ 

ʧʨʝʜʤʝʪʳ ð ʧʘʩʩʘʞʠʨʳ ʠ ʙʦʥʫʩʳ. ʇʝʨʩʦʥʘʞ ʧʦʩʪʦʷʥʥʦ ʜʚʠʞʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʫʢʘʟʘʥʥʦʤ ʠʛʨʦʢʦʤ, 

ʩʦʙʠʨʘʷ ʧʘʩʩʘʞʠʨʦʚ. ɺ ʠʛʨʝ ʝʩʪʴ ʩʤʝʨʪʝʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʨʘʛʘʤʠ ð ʧʦʣʠʮʝʡʩʢʠʤʠ ʤʘʰʠʥʘʤʠ, 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʨʝʤʝʥʥʦ ʦʩʪʘʥʦʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʙʦʥʫʩʦʚ. ʋʥʠʯʪʦʞʠʪʴ ʠʭ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝʣʴʟʷ. ʎʝʣʴ ð 

ʩʦʙʨʘʪʴ ʚʩʝʭ ʧʘʩʩʘʞʠʨʦʚ ʠ ʥʝ ʧʦʧʘʩʪʴʩʷ ʧʦʣʠʮʠʠ ʥʝ ʜʦʧʫʩʪʠʪʴ, ʯʪʦʙʳ ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʡ ʫʧʘʣʦ ʜʦ 0 ʠ ʥʝ 

ʧʦʧʘʩʪʴʩʷ ʧʦʣʠʮʠʠ. 

ɻʠʧʦʪʝʟʘ ˉ1. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠʣʠ ʛʝʡʤʧʣʝʡʥʳʡ ʧʦʢʘʟʘʪʝʣʴ. ʈʘʟʥʳʭ ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʣʠ ʠʤʝʪʴʩʷ ʠʭ ʠʟʙʳʪʦʢ: ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʡ ʠʛʨʦʢʘ, ʨʘʟʤʝʨ ʢʘʨʪʳ (ʘʨʝʥʳ), ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʪʦʞʝ ʠʛʨʘʝʪ ʨʦʣʴ, ʢʘʢ ʠʛʨʦʢʘ, ʪʘʢ ʠ ʚʨʘʛʦʚ. ʄʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩʜʝʣʘʝʪ ʠʛʨʫ 

ʩʢʫʯʥʦʡ, ʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ð ʥʝʧʨʦʭʦʜʠʤʦʡ. ʇʨʦʚʝʨʢʘ: ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʠʛʨʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʜʘʪʴ 

ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʜʨʫʛʠʤ ʠʛʨʦʢʘʤ ʠ ʥʘʩʪʨʦʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ɻʠʧʦʪʝʟʘ ˉ2. ɻʨʘʬʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ. Low poly ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʜʝʪʩʢʠʤ ʠ ʥʝ ʠʥʪʝʨʝʩʥʳʤ ʜʣʷ 

ʙʦʣʝʝ ʚʟʨʦʩʣʦʡ ʎɸ. ʇʨʦʚʝʨʢʘ: ʄʦʞʥʦ ʧʦʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʮʚʝʪʘʤʠ ʠ ʬʦʨʤʘʤʠ, ʟʘʪʝʤ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ 

ʠʛʨʫ ʥʘ ʠʛʨʦʢʘʭ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ. 

ɻʠʧʦʪʝʟʘ ˉ3. ʆʪʩʫʪʩʪʚʠʝ ʩʤʳʩʣʦʚʦʡ (ʩʶʞʝʪʥʦʡ) ʥʘʛʨʫʟʢʠ. ɺ ʠʛʨʝ ʥʝʪ ʩʶʞʝʪʘ, ʠʤʝʥ, ʠʩʪʦʨʠʠ, 

ʧʦʜʪʝʢʩʪʘ. ʀʛʨʘ ʤʦʞʝʪ ʙʳʩʪʨʦ ʥʘʩʢʫʯʠʪʴ. ʇʨʦʚʝʨʢʘ: ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʧʨʦʩʪʦʡ ʛʝʡʤʧʣʝʡ, ʯʪʦʙʳ 

ʤʳʩʣʠ ʠʛʨʦʢʘ ʙʳʣʠ ñʥʝ ʟʘʯʝʤò, ʘ ñʢʘʢò. ɺ ʙʫʜʫʱʝʤ ʤʦʞʥʦ ʧʨʠʜʫʤʘʪʴ ʣʝʛʢʠʡ ʩʶʞʝʪʥʳʡ ʩʮʝʥʘʨʠʡ. 

1.3 ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʠʛʨʳ 

ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʜʣʷ ʠʛʨʳ ʦʧʨʝʜʝʣʷʝʪ ʢʦʥʢʨʝʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʝ ʨʘʟʨʘʙʦʪʢʝ ʠ ʬʫʥʢʮʠʦʥʘʣʫ. 

ʆʥʦ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʢʦʤʘʥʜʦʡ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʨʦʢʠ 

ʠ ʙʶʜʞʝʪʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. ʈʘʩʩʤʦʪʨʠʤ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ. 

ʄʝʥʶ: ʬʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʩʪʠʣʝ ʠʛʨʳ, ʚʦʟʤʦʞʥʦ ʩ ʛʣʘʚʥʳʤ ʛʝʨʦʝʤ ʚ ʮʝʥʪʨʝ, ʥʘʟʚʘʥʠʝ ʠʛʨʳ, 

ʢʥʦʧʢʘ çʇʨʘʚʠʣʘè, ʢʥʦʧʢʘ çʀʛʨʘʪʴè, ʢʥʦʧʢʘ çɺʳʭʦʜè, ʬʦʥʦʚʘʷ ʥʝʡʪʨʘʣʴʥʘʷ ʤʝʣʦʜʠʷ, ʟʚʫʢʠ ʩʠʛʥʘʣʘ 

ʘʚʪʦʙʫʩʘ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʠ. 

ʀʛʨʦʚʘʷ ʩʮʝʥʘ: ʂʘʨʪʘ-ʣʘʙʠʨʠʥʪ ʚ 2d, ʛʜʝ ʩʪʝʥʢʠ ï ʜʦʤʘ, ʜʦʨʦʞʢʠ ï ʘʚʪʦʜʦʨʦʛʠ, ʢʘʤʝʨʘ ʦʭʚʘʪʳʚʘʝʪ 

ʚʩʶ ʘʨʝʥʫ, ʠʛʨʦʢ, ʧʨʦʪʠʚʥʠʢʠ, ʧʦʣʝ ʩ ʪʝʢʫʱʠʤ ʩʯʝʪʦʤ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ, ʟʜʦʨʦʚʴʝ ʚ ʮʝʥʪʨʝ ʚʚʝʨʭʫ, ʥʘ 

ʜʦʨʦʛʘʭ ʣʠʥʝʡʥʦ ʨʘʩʩʪʘʚʣʝʥʳ ʧʘʩʩʘʞʠʨʳ, ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʙʦʥʫʩʳ, ʙʦʜʨʷʱʘʷ ʵʥʝʨʛʠʯʥʘʷ ʤʝʣʦʜʠʷ. 

ʄʝʭʘʥʠʢʠ ʠʛʨʳ: 

- ʫʧʨʘʚʣʝʥʠʝ ʛʣʘʚʥʳʤ ʛʝʨʦʝʤ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʙʝʟ ʧʨʳʞʢʦʚ; 

- ʧʨʦʪʠʚʥʠʢʠ ʜʚʠʞʫʪʩʷ ʪʘʢʞʝ, ʥʦ ʪʦʣʴʢʦ ʯʫʪʴ ʙʳʩʪʨʝʝ; 

- ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʡ/ʟʜʦʨʦʚʴʷ ʦʧʫʩʢʘʝʪʩʷ ʜʦ ʥʫʣʷ, ʠʛʨʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦʨʘʞʝʥʠʝʤ; 

- ʢʦʛʜʘ ʠʛʨʦʢ ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʧʨʦʪʠʚʥʠʢʦʤ, ʪʝʨʷʝʪʩʷ ʞʠʟʥʴ; 

- ʧʦʩʣʝ ʩʙʦʨʘ ʚʩʝʭ ʧʘʩʩʘʞʠʨʦʚ, ʠʛʨʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦʙʝʜʦʡ; 

- ʢʦʛʜʘ ʠʛʨʦʢ ʧʦʜʙʠʨʘʝʪ ʙʦʥʫʩ, ʧʨʦʪʠʚʥʠʢʠ ʩʪʘʥʦʚʷʪʩʷ ʫʷʟʚʠʤʳʤʠ; 

- ʥʘ ʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʷʭ ʠʟʤʝʥʷʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʣʘʙʠʨʠʥʪʘ, ʢʦʣʠʯʝʩʪʚʦ ʚʨʘʛʦʚ, ʢʦʣʠʯʝʩʪʚʦ 

ʙʦʥʫʩʦʚ, ʩʢʦʨʦʩʪʴ ʧʨʦʪʠʚʥʠʢʦʚ. 

ʂʘʪ-ʩʮʝʥʳ: 

- ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çʇʦʝʭʘʣʠè ð ʚʠʜʝʦ ʫʝʟʞʘʶʱʝʛʦ ʘʚʪʦʙʫʩʘ; 

- ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʠʛʨʦʢʘ ʩ ʧʦʣʠʮʠʝʡ ʧʦʷʚʣʷʝʪʩʷ ʚʠʜʝʦ ʩ ʘʨʝʩʪʦʤ ʠ ʧʦʣʠʮʝʡʩʢʠʤʠ 

ʤʘʰʠʥʘʤʠ ʠ ʥʘʜʧʠʩʴ ʦ ʧʨʦʠʛʨʳʰʝ; 

- ʧʨʠ ʩʙʦʨʝ ʚʩʝʭ ʧʘʩʩʘʞʠʨʦʚ ð ʚʠʜʝʦ ʩ ʜʦʚʦʣʴʥʳʤʠ ʣʶʜʴʤʠ ʚ ʘʚʪʦʙʫʩʝ ʠ ʥʘʜʧʠʩʴ ʦ ʧʦʙʝʜʝ. 

- ʢʦʛʜʘ ʟʜʦʨʦʚʴʝ ʥʦʣʴ ð ʨʘʟʙʠʪʳʡ ʘʚʪʦʙʫʩ ʠ ʥʘʜʧʠʩʴ ʦ ʧʨʦʠʛʨʳʰʝ.  

ʂʦʤʤʝʥʪʘʨʠʡ: ʛʨʘʬʠʢʘ ʥʝ ʠʤʝʝʪ ʙʦʣʴʰʦʛʦ ʟʥʘʯʝʥʠʷ, ʚʘʞʥʦ ʧʝʨʝʜʘʪʴ ʜʨʘʡʚ, ʵʥʝʨʛʠʶ, ʩʢʦʨʦʩʪʴ. 

ʂʦʥʝʯʥʦ, ʠʛʨʘ ʜʦʣʞʥʘ ʟʘʧʫʩʢʘʪʴʩʷ ʠ ʚʦʟʦʙʥʦʚʣʷʪʴʩʷ ʧʦʩʣʝ ʧʦʨʘʞʝʥʠʷ ʙʳʩʪʨʦ ʠ ʩʨʘʟʫ. ʄʫʟʳʢʘ, ʟʚʫʢʠ, 

ʨʘʟʣʠʯʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʜʦʣʞʥʳ ʧʦʤʦʛʘʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʜʨʝʥʘʣʠʥ ʚ ʠʛʨʦʢʝ ʠ ʥʝ ʜʦʣʞʥʳ 

ʟʘʩʪʘʚʣʷʪʴ ʝʛʦ ʞʜʘʪʴ ʩʘʤʦʡ ʠʛʨʳ. 

2 ʈʘʟʨʘʙʦʪʢʘ ʠʛʨʳ ʚ ʩʨʝʜʝ Unity 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʠʛʨʳ ð ʵʪʦ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʥʝʙʦʣʴʰʦʡ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʚʝʨʩʠʠ ʠʛʨʳ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʠʪʴ ʠʜʝʶ, ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʢʠ ʛʝʡʤʧʣʝʷ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ʇʨʦʪʦʪʠʧ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʠʥʪʝʨʝʩʥʘ ʠ ʚʦʩʪʨʝʙʦʚʘʥʘ ʠʛʨʘ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ 

ʧʨʦʙʣʝʤʳ ʠ ʦʰʠʙʢʠ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʨʘʚʠʪʴ ʠʭ. 

2.1 ʆʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʠʛʨʳ 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʠʛʨʳ. ɺʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʛʨʳ, ʪʘʢʠʝ ʢʘʢ ʞʘʥʨ, ʮʝʣʴ ʠʛʨʳ ʠ ʦʩʥʦʚʥʘʷ ʤʝʭʘʥʠʢʘ. ɾʘʥʨ 2D-ʘʨʢʘʜʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ, 

ʠ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʦʭʦʞ ʥʘ ʧʣʘʪʬʦʨʤʝʨ ʩ ʧʨʳʞʢʘʤʠ ʧʦ ʧʣʘʪʬʦʨʤʘʤ, ʪʦʣʴʢʦ ʛʨʘʬʠʢʘ ʠ ʛʝʡʤʧʣʝʡ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʩʚʦʙʦʜʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʥʝʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ 
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ʦʪʣʠʯʠʝʤ. ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʙʦʨ ʧʨʝʜʤʝʪʦʚ, ʙʦʥʫʩʦʚ, ʠʟʙʝʛʘʥʠʝ ʚʨʘʛʦʚ, ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʣʦʞʥʦʩʪʠ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʦʙʱʫʶ ʢʦʥʮʝʧʮʠʶ ʠʛʨʳ, ʚʢʣʶʯʘʷ ʚʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ, ʧʝʨʩʦʥʘʞʝʡ 

ʠ ʜʠʟʘʡʥ ʫʨʦʚʥʝʡ. ɺʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ ʧʣʘʥʠʨʫʝʪʩʷ ʙʳʪʴ ʧʨʦʩʪʦ ʨʠʩʦʚʘʥʥʳʤ ʠ low poly. ɼʠʟʘʡʥ ʫʨʦʚʥʝʡ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʪʨʫʢʪʫʨʫ ʣʘʙʠʨʠʥʪʘ, ʨʘʟʤʝʱʝʥʠʝ ʙʦʥʫʩʦʚ, ʚʨʘʛʦʚ. 

ʉʦʟʜʘʥʠʝ ʘʨʪʘ ʠ ʘʥʠʤʘʮʠʠ: ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚʝʩʴ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʝʥʪ ʠʛʨʳ. ʕʪʦ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ ʩʧʨʘʡʪʦʚ ʜʣʷ ʧʝʨʩʦʥʘʞʘ, ʚʨʘʛʦʚ ʠ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʟʘʜʥʝʛʦ ʧʣʘʥʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʦʟʜʘʶʪʩʷ ʘʥʠʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʞʠʚʣʷʶʪ ʦʙʲʝʢʪʳ ʠ ʜʝʣʘʶʪ ʠʛʨʫ ʙʦʣʝʝ ʵʬʬʝʢʪʥʦʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ. 

ʅʝʤʘʣʦʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʛʨʦʚʦʡ ʣʦʛʠʢʠ. ɿʜʝʩʴ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʘʚʠʣʘ ʠʛʨʳ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʧʝʨʩʦʥʘʞ ʜʚʠʞʝʪʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, 

ʢʘʢʠʝ ʫʩʣʦʚʠʷ ʚʝʜʫʪ ʢ ʧʦʙʝʜʝ ʠʣʠ ʧʦʨʘʞʝʥʠʶ, ʘ ʪʘʢʞʝ ʢʘʢʠʝ ʙʦʥʫʩʳ ʠ ʫʣʫʯʰʝʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ. ʊʘʢʞʝ 

ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʨʝʘʣʠʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʢʦʣʣʠʟʠʡ, ʬʠʟʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʞʝʤ. 

ʈʘʟʨʘʙʦʪʢʘ ʫʨʦʚʥʷ (ʨʠʩʫʥʦʢ 1) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʮʠʠ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʠ ʜʠʟʘʡʥ ʫʨʦʚʥʷ, ʣʦʛʠʢʘ ʠ ʚʟʘʠʤʦʩʚʷʟʠ. 

 
ʈʠʩ. 1. ʉʦʟʜʘʥʠʝ ʫʨʦʚʥʷ 

 

ɿʘʪʝʤ ʧʝʨʝʭʦʜʠʤ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʩʦʟʜʘʥʠʶ ʫʨʦʚʥʝʡ. ɼʣʷ ʵʪʦʛʦ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʤʦʱʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ Unity, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʩʦʟʜʘʚʘʪʴ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʜʦʙʘʚʣʷʪʴ ʦʙʲʝʢʪʳ ʠ ʜʨʫʛʠʝ 

ʵʣʝʤʝʥʪʳ. ʄʳ ʧʨʠʤʝʥʷʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʭʚʘʪʳʚʘʶʱʝʛʦ ʵʬʬʝʢʪʘ, ʪʘʢʠʝ ʢʘʢ 

ʪʨʠʛʛʝʨʳ, ʘʥʠʤʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʝ ʦʢʨʫʞʝʥʠʷ. 

ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʘʪʤʦʩʬʝʨʫ ʠ 

ʥʘʩʪʨʦʝʥʠʝ ʠʛʨʳ. ʄʳ ʧʨʠʜʘʝʤ ʝʡ ʞʠʟʥʴ ʠ ʨʝʘʣʠʟʤ, ʜʦʙʘʚʣʷʷ ʜʝʢʦʨʘʮʠʠ, ʵʬʬʝʢʪʳ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʛʨʳ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ. ʆʧʪʠʤʠʟʘʮʠʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʪʠʤʠʟʘʮʠʶ ʨʘʙʦʪʳ ʠʛʨʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʧʘʤʷʪʴʶ, ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʠ ʜʨʫʛʠʝ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʛʣʘʜʢʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʛʝʡʤʧʣʝʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ. 

Unity ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʘʥʠʤʘʮʠʠ ʜʣʷ ʧʝʨʩʦʥʘʞʝʡ, ʦʙʲʝʢʪʦʚ ʠ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʠʛʨʳ. ɸʥʠʤʘʮʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʛʜʝ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ, ʧʦʚʝʜʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʩʜʝʣʘʪʴ ʛʝʡʤʧʣʝʡ 

ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʤ ʠ ʟʨʝʣʠʱʥʳʤ. ʕʪʦʪ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʚʘʞʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʠʛʨʳ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʠʛʨʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʫ, ʯʪʦʙʳ 

ʚʳʷʚʠʪʴ ʠ ʠʩʧʨʘʚʠʪʴ ʣʶʙʳʝ ʦʰʠʙʢʠ ʠ ʙʘʛʠ. ʕʪʦʪ ʵʪʘʧ ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʠ 

ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʠʛʨʳ. 

ʇʦʩʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʜʦʨʘʙʦʪʢʘ ʠ ʫʣʫʯʰʝʥʠʝ ʠʛʨʳ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʄʦʞʥʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʠʛʨʳ, ʪʘʢʠʝ ʢʘʢ ʛʝʡʤʧʣʝʡ, 

ʫʨʦʚʥʠ, ʛʨʘʬʠʢʘ ʠ ʟʚʫʢʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʫʨʦʚʝʥʴ ʫʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠʛʨʳ. 

2.2 ʉʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʠʛʨʳ 
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ɺ ʥʘʰʝʡ ʠʛʨʝ ʢʘʢ ʪʘʢʦʚʦʡ ʩʶʞʝʪ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥ, ʧʝʨʝʜ ʠʛʨʦʢʦʤ ʩʨʘʟʫ ʚʩʪʘʝʪ ʟʘʜʘʯʘ ʩʦʙʨʘʪʴ ʚʩʝʭ 

ʧʘʩʩʘʞʠʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʙʫʩ ʩʘʤ çʙʝʞʠʪè ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʩʪʦʨʦʥʫ, ʧʘʩʩʘʞʠʨʳ ʟʘ ʥʠʤ ʧʨʦʧʘʜʘʶʪ, ʘ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʧʦʣʠʮʠʝʡ ʘʚʪʦʙʫʩ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʩʪʘʨʪʦʚʫʶ 

ʧʦʟʠʮʠʶ ʠ ʪʝʨʷʝʪʩʷ ʞʠʟʥʴ. ɺʩʝ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦ ʠ ʠʛʨʦʢ ʩʘʤ ʤʦʞʝʪ ʧʨʠʜʫʤʘʪʴ ʠʤʝʥʘ ʠ ʤʦʪʠʚ ʛʣʘʚʥʦʛʦ 

ʛʝʨʦʷ. ʇʝʨʝʡʜʝʤ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʪʦʪʠʧʘ. 

ʂʘʨʪʘ. ʂʘʨʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʨʠʩʦʚʘʥʥʳʡ ʣʘʙʠʨʠʥʪ ʠʟ ʛʦʨʦʜʩʢʦʡ ʘʪʨʠʙʫʪʠʢʠ. ʀʟʥʘʯʘʣʴʥʦ 

ʠʛʨʦʢ ʤʦʛ ʩʚʦʙʦʜʥʦ ʧʦ ʥʝʡ ʜʚʠʛʘʪʴʩʷ, ʥʦ ʤʳ ʜʦʙʘʚʠʣʠ collider, ʯʪʦ ʩʦʟʜʘʣʦ ʙʣʦʢ ʠ ʦʛʨʘʥʠʯʠʣʦ ʠ ʠʛʨʦʢʘ, ʠ 

ʧʨʦʪʠʚʥʠʢʦʚ. 

ʆʙʲʝʢʪʳ. ɸʥʠʤʘʮʠʷ. ʋ ʥʘʩ ʠʤʝʝʪʩʷ ʯʝʪʳʨʝ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʘ. ɸʚʪʦʙʫʩ (ʛʣʘʚʥʳʡ ʛʝʨʦʡ), 

ʧʦʣʠʮʝʡʩʢʠʡ (ʚʨʘʛ), ʧʘʩʩʘʞʠʨ (ʩʦʙʠʨʘʝʤʳʡ ʧʨʝʜʤʝʪ) ʠ ʜʝʥʴʛʠ (ʙʦʥʫʩ). ʋ ʘʚʪʦʙʫʩʘ ʠ ʧʦʣʠʮʝʡʩʢʦʛʦ ʝʩʪʴ 

ʘʥʠʤʘʮʠʷ ʧʦʢʘʯʠʚʘʥʠʷ ʠ ʩʪʷʛʠʚʘʥʠʷ/ʨʘʩʪʷʞʝʥʠʷ. ʕʪʦ ʩʦʟʜʘʥʦ ʜʣʷ ʧʨʠʜʘʥʠʷ ʣʝʛʢʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʠ 

ʥʝʢʦʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʥʝʩʝʨʴʸʟʥʦʩʪʠ. ʊʘʢʞʝ ʝʩʪʴ ʘʥʠʤʘʮʠʷ ʩʤʝʥʳ ʧʦʣʦʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʜʚʠʞʝʥʠʷ. ʀ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʘʥʠʤʘʮʠʠ ʨʘʟʨʫʰʝʥʠʷ ʘʚʪʦʙʫʩʘ ʧʨʠ ʧʦʠʤʢʝ ʧʦʣʠʮʠʝʡ. ʇʘʩʩʘʞʠʨʳ ʠ 

ʜʝʥʴʛʠ ʥʝ ʠʤʝʶʪ ʘʥʠʤʘʮʠʠ. 

ʆʙʲʝʢʪʳ. ʉʢʨʠʧʪʳ. ʇʦʩʣʝ ʦʪʨʠʩʦʚʢʠ ʠ ʨʘʟʤʝʱʝʥʠʠ ʥʘ ʩʮʝʥʝ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʭ çʦʞʠʚʠʪʴè. ɼʣʷ ʵʪʦʛʦ ʩʦʟʜʘʥʳ ʩʢʨʠʧʪʳ. ɽʩʪʴ ʧʨʦʩʪʳʝ, ʝʩʪʴ ʩʣʦʞʥʳʝ. ʋ ʧʘʩʩʘʞʠʨʘ ʩʘʤʳʡ 

ʧʨʦʩʪʦʡ ʩʢʨʠʧʪ ð ʩʙʦʨ, ʠʩʯʝʟʥʦʚʝʥʠʝ, ʜʦʙʘʚʣʝʥʠʝ ʙʘʣʣʘ ʢ ʩʯʝʪʫ. ʋ ʜʝʥʝʛ ʧʦʩʣʦʞʥʝʝ ð ʟʘʧʫʩʢ ʩʮʝʥʘʨʠʷ 

ʫʷʟʚʠʤʦʩʪʠ ʚʨʘʛʦʚ. ʋ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʩʢʨʠʧʪʦʚ, ʦʥʠ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ 

ʜʘʚʘʪʴ ʫʧʨʘʚʣʷʪʴ ʜʚʠʞʝʥʠʝʤ ʠʛʨʦʢʫ, ʥʦ ʠ ʩʘʤʠ ʧʝʨʝʤʝʱʘʪʴʩʷ ʢ ʥʝʤʫ. ɸ ʫʧʨʘʚʣʷʝʪʩʷ ʚʩʝ ʵʪʦ game manager. 

ʀʥʪʝʨʬʝʡʩ. ʀʛʨʦʢʘ ʚʩʪʨʝʯʘʝʪ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪ ʜʨʫʞʝʩʪʚʝʥʥʳʡ ʧʨʠʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. ɻʣʘʚʥʦʝ 

ʤʝʥʶ, ʤʝʥʶ ʧʘʫʟʳ, ʚʩʧʣʳʚʘʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʚʩʝ ʢʨʘʩʦʯʥʦʝ, ʚ ʩʪʠʣʝ ʠʛʨʳ ʠ ʥʝ ʩʢʫʯʥʦʝ. ʇʨʠʤʝʨʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ  ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩ. 2. ʀʥʪʝʨʬʝʡʩ ʠʛʨʳ 

 

ʊʝʩʪ. ʂ ʬʠʥʘʣʴʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ ʚʩʝ ʤʝʣʢʠʝ ʦʰʠʙʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʦʩʪʘʣʠʩʴ ʪʦʣʴʢʦ ʦʙʲʝʢʪʠʚʥʳʝ. ʊʦʯʥʝʝ ʵʪʦ ʫʞʝ ʥʝ ʦʰʠʙʢʠ, ʘ çʬʠʯʠè, ʦʰʠʙʢʠ, ʩʪʘʚʰʠʝ ʬʠʰʢʘʤʠ, 

ʠʟʶʤʠʥʢʘʤʠ ʠʛʨʳ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ð ɻ ʪʦ çʩʣʦʞʥʘʷ ʣʝʛʢʦʩʪʴè. ʀʟʥʘʯʘʣʴʥʦ ʠʛʨʘ ʢʘʞʝʪʩʷ ʧʨʦʩʪʦʡ, ʚʨʘʛʠ 

ʜʘʣʝʢʦ, ʪʦ, ʯʪʦ ʥʫʞʥʦ ʧʦʜʦʙʨʘʪʴ ʨʷʜʦʤ, ʛʣʘʚʥʳʡ ʛʝʨʦʡ ʥʝ ʤʝʜʣʝʥʥʳʡ. ɼʘʞʝ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʧʳʪʦʢ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʦʛʨʝʩʩʘ. ʅʦ ʫʞʝ ʩʢʦʨʦ ʧʨʠʭʦʜʠʪ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʧʦʣʠʮʠʷ ʙʳʩʪʨʦ ʥʘʩʪʠʛʘʝʪ ʠʛʨʦʢʘ, ʘ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʟʘʤʢʥʫʪʘʷ ʩʪʨʫʢʪʫʨʘ ʢʘʨʪʳ ʧʦʟʚʦʣʷʝʪ ʟʘʞʘʪʴ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ ʚ ʪʫʧʠʢ. ʕʪʦ ʜʘʝʪ ʩʪʠʤʫʣ 

ʩʦʩʨʝʜʦʪʦʯʠʪʩʷ ʠ ʧʦʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʠʛʨʳ. ɺʪʦʨʦʝ ð ʦʪʩʫʪʩʪʚʠʝ ʟʚʫʢʘ. ʅʝʤʥʦʛʦ ʩʪʨʘʥʥʦ, 

ʦʜʥʘʢʦ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʠʛʨʦʢʫ ʩʦʩʨʝʜʦʪʦʯʠʪʩʷ, ʪʝʤ ʙʦʣʝʝ ʥʝʢʦʪʦʨʳʝ ʠʛʨʦʢʠ ʚ ʧʦʜʦʙʥʳʭ ʠʛʨʘʭ ʩʧʝʮʠʘʣʴʥʦ 

ʦʪʢʣʶʯʘʶʪ ʚʩʝ ʟʚʫʢʠ. ʊʨʝʪʴʝ ð ʬʦʨʤʘʪ. ʀʛʨʘ ʦʪʢʨʳʚʘʝʪʩʷ ʥʘ ʚʝʩʴ ʵʢʨʘʥ, ʦʜʥʘʢʦ ʙʦʣʴʰʘʷ ʝʛʦ ʯʘʩʪʴ ʯʝʨʥʘʷ, 

ʵʪʦ ʦʪʩʳʣʘʝʪ ʚ ʧʨʦʰʣʦʝ, ʢʦʛʜʘ ʘʨʢʘʜʳ ʙʳʣʠ ʧʦʧʫʣʷʨʥʳ ʥʘ ʘʚʪʦʤʘʪʘʭ ʩ ʥʝʙʦʣʴʰʠʤʠ ʵʢʨʘʥʘʤʠ. 

3 ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ 

ɻʠʧʦʪʝʟʘ ˉ1. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠʣʠ ʛʝʡʤʧʣʝʡʥʳʡ ʧʦʢʘʟʘʪʝʣʴ. ɺʳʚʦʜ: ʩʢʦʨʦʩʪʠ ʧʨʠʝʤʣʝʤʳʝ, 

ʠʛʨʦʢ ʩʧʦʩʦʙʝʥ ʟʘ ʚʩʝʤ ʫʩʣʝʜʠʪʴ ʠ ʧʨʠ ʵʪʦʤ ʥʝ ʥʘʙʣʶʜʘʪʴ ʟʘ ʫʣʠʪʢʦʡ.  

ɻʠʧʦʪʝʟʘ ˉ2. ɻʨʘʬʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ. ɺʳʚʦʜ: ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʳʡ ʠʣʠ ʦʯʝʥʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʩʪʠʣʴ ʙʳʣ ʙʳ ʥʝ ʟʘʤʝʯʝʥ ʚ ʧʦʜʦʙʥʦʡ ʵʥʝʨʛʠʯʥʦʡ ʠʛʨʝ, ʥʘʦʙʦʨʦʪ ʦʥ ʙʳ ʧʦʤʝʰʘʣ ʨʘʟʣʠʯʘʪʴ ʠʛʨʦʚʳʝ 

ʦʙʲʝʢʪʳ ʠ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ, ʩʠʣʴʥʦ ʦʪʢʣʦʥʠʣ ʢʫʨʩ ʦʪ ʪʨʘʜʠʮʠʡ.  

ɻʠʧʦʪʝʟʘ ˉ3. ʆʪʩʫʪʩʪʚʠʝ ʩʤʳʩʣʦʚʦʡ (ʩʶʞʝʪʥʦʡ) ʥʘʛʨʫʟʢʠ. ɺʳʚʦʜ: ʧʨʦʙʣʝʤʘ ʦ ʩʶʞʝʪʝ ʠ ʩʤʳʩʣʝ 

ʙʳʣʘ ʫʩʪʨʘʥʝʥʘ ʧʫʪʝʤ ʧʨʦʩʪʦʛʦ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʛʦ ʛʝʡʤʧʣʝʷ. 

ɿʘʢʣʶʯʝʥʠʝ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ ʜʝʩʢʪʦʧʥʦʡ ʘʨʢʘʜʥʦʡ ʠʛʨʳ ʚ 

ʩʪʠʣʝ low poly. ʈʘʟʨʘʙʦʪʢʘ ʠʛʨ ʥʘ ʧʣʘʪʬʦʨʤʝ Unity ʪʨʝʙʫʝʪ ʭʦʨʦʰʠʭ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ, 

ʪʘʢʠʭ ʢʘʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʜʠʟʘʡʥ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʥʦ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʚʧʝʯʘʪʣʷʶʱʠʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʧʨʦʛʨʘʤʤʘ Unity ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʯʪʦ ʜʝʣʘʝʪ 

ʨʘʟʨʘʙʦʪʢʫ ʠʛʨ ʜʦʩʪʫʧʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ. ʉ ʝʝ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʠʛʨʳ ʨʘʟʣʠʯʥʳʭ ʞʘʥʨʦʚ ʠ 

ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ; 

- ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʩʧʣʘʥʠʨʦʚʘʪʴ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʝʢʪ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ. ʇʨʝʞʜʝ 

ʚʩʝʛʦ, ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʛʣʘʚʥʳʝ ʮʝʣʠ ʠ ʢʦʥʮʝʧʮʠʶ ʠʛʨʳ, ʩʦʩʪʘʚʠʪʴ ʧʣʘʥ ʨʘʙʦʪʳ ʠ ʨʘʩʧʨʝʜʝʣʠʪʴ ʟʘʜʘʯʠ 

ʤʝʞʜʫ ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʳ; 

- ʨʘʟʨʘʙʦʪʢʘ ʠʛʨʳ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʨʘʙʦʪʳ ʩ ʛʨʘʬʠʢʦʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ Unity ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʝʡʤʧʣʝʷ, 

ʩʧʝʮʵʬʬʝʢʪʦʚ, ʘʥʠʤʘʮʠʡ ʠ ʠʥʪʝʨʬʝʡʩʘ; 

- ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨʳ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʠ ʫʣʫʯʰʠʪʴ ʢʦʥʮʝʧʮʠʶ ʠ 

ʤʝʭʘʥʠʢʫ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ɺʘʞʥʦ ʪʝʩʪʠʨʦʚʘʪʴ ʠʛʨʫ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʯʠʪʳʚʘʪʴ ʦʪʟʳʚʳ 

ʠ ʤʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʛʨʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʣʘʪʬʦʨʤʳ, 

ʯʪʦʙʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʜʝʣʘʪʴ ʝʝ ʩʦʚʤʝʩʪʠʤʦʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ 

ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ; 

- ʚ ʢʦʥʝʯʥʦʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨʳ ʪʨʝʙʫʝʪʩʷ ʪʱʘʪʝʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ ʚʩʝʭ ʝʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʬʫʥʢʮʠʡ. ʆʯʝʥʴ ʚʘʞʥʦ ʠʩʧʨʘʚʠʪʴ ʚʩʝ ʦʰʠʙʢʠ ʠ ʨʝʰʠʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ, ʯʪʦʙʳ 

ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ ʙʳʣ ʧʣʘʚʥʳʤ ʠ ʙʝʟ ʩʙʦʝʚ. 

ʉʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʠʛʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʳ Unity ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ 

ʠʛʨʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ 

ʩʦʟʜʘʥʠʷ ʠʛʨʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʧʨʦʚʝʨʠʪʴ ʠʜʝʠ ʠ ʢʦʥʮʝʧʮʠʠ ʠʛʨʳ, ʦʮʝʥʠʪʴ ʠʭ ʧʦʪʝʥʮʠʘʣ ʠ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʛʝʡʤʧʣʝʝ ʠ ʠʛʨʦʚʦʡ ʤʝʭʘʥʠʢʝ, ʤʠʥʫʷ ʩʣʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʛʨʦʚʦʛʦ 

ʜʚʠʞʢʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ Unity ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʠʚʝʩʪʠ ʩʚʦʠ ʠʜʝʠ ʢ ʞʠʟʥʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ 

ʫʩʧʝʰʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʠʛʨ. 
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ʄʫʣʣʠʪʦʢʨʝʤʥʝʟʝʤʠʩʪʳʝ ʧʣʠʪʳ - ɻʪʦ ʚʠʜ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʕʪʠ ʩʪʝʢʣʦʚʦʣʦʢʥʠʩʪʳʝ ʦʛʥʝʫʧʦʨʥʳʝ ʠʟʜʝʣʠʷ, ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʥʘʛʨʝʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʧʨʠʙʳʣʴʥʦʡ ʯʘʩʪʠ 

ʠʟʣʦʞʥʠʮ ʧʨʠ ʨʦʟʣʠʚʝ ʩʪʘʣʠ, ʨʘʙʦʯʠʭ ʩʣʦʝʚ ʢʦʣʧʘʢʦʚʳʭ ʠ ʜʨʫʛʠʭ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʧʝʯʝʡ. ʊʝʨʤʠʯʝʩʢʠʭ 

ʧʝʯʝʡ ʚʩʝʭ ʪʠʧʦʚ, ʚ ʚʦʟʜʫʭʦʥʘʛʨʝʚʘʪʝʣʷʭ ʜʦʤʝʥʥʳʭ ʧʝʯʝʡ, ʚ ʠʟʦʣʷʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʪʣʦʚ, ʤʠʢʩʝʨʦʚ 

ʜʣʷ ʜʦʚʦʜʢʠ ʘʣʶʤʠʥʠʷ, ʚ ʫʩʪʘʥʦʚʢʘʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʚʦʜʦʨʦʜʘ, ʚ ʨʘʟʣʠʯʥʳʭ ʬʫʪʝʨʦʚʢʘʭ ʩ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪ 1 2600 ʜʦ 1 4000 ʉ 

ʇʣʠʪʳ ʠʟ ʤʫʣʣʠʪʦʢʨʝʤʥʝʟʝʤʘ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʧʨʦʩʪʦʪʦʡ ʚ ʦʙʨʘʙʦʪʢʝ. ʀʭ 

ʤʦʞʥʦ ʨʝʟʘʪʴ, ʬʦʨʤʦʚʘʪʴ ʠ ʧʨʠʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʯʝʨʪʘʥʠʷ. ʄʦʥʪʘʞ ʧʣʠʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʢʣʝʝʚ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʨʝʧʝʞʝʡ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʚʘʞʥʦ ʫʯʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʘʜʢʠ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʫʣʣʠʪʦʢʨʝʤʥʝʟʝʤʠʩʪʳʭ ʧʣʠʪ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʠʟʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʤʘʣʫʶ ʪʝʧʣʦʝʤʢʦʩʪʴ, ʚʳʩʦʢʫʶ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ 

ʧʣʠʪ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʠ ʤʦʥʪʘʞʝ ʬʫʪʝʨʦʚʢʠ ʚ 2-3 ʨʘʟʘ, ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʦʛʥʝʫʧʦʨʦʚ ʚ 10-12 ʨʘʟ ʠ ʵʢʦʥʦʤʠʪʴ ʪʦʧʣʠʚʦ ʚ ʧʝʯʘʭ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ 25-30% . 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʣʠʪ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʉʥʘʯʘʣʘ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʤʘʩʩʘ ʥʘ ʦʩʥʦʚʝ 

ʤʫʣʣʠʪʦʢʨʝʤʥʝʟʝʤʠʩʪʦʛʦ ʚʦʣʦʢʥʘ (ʄʂɺ), ʟʘʪʝʤ ʜʦʙʘʚʣʷʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ 

(ʍɺɺ). ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʚʘʢʫʫʤʥʦʝ ʬʦʨʤʦʚʘʥʠʝ ʠ ʧʨʝʩʩʦʚʘʥʠʝ ʧʣʠʪ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʝʪʯʘʪʦʤ ʩʪʦʣʝ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʧʣʠʪʳ ʩʥʠʤʘʶʪ ʩʦ ʩʪʦʣʘ ʠ ʧʦʜʚʝʨʛʘʶʪ ʩʫʰʢʝ. ʇʦʣʫʯʝʥʥʳʝ ʧʣʠʪʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ: ʠʤʝʪʴ ʟʘʜʘʥʥʫʶ ʢʘʞʫʱʫʶʩʷ ʧʣʦʪʥʦʩʪʴ, ʜʦʩʪʠʛʘʪʴ ʥʝʦʙʭʦʜʠʤʦʡ 

ʪʚʝʨʜʦʩʪʠ ʠ ʧʦʢʘʟʳʚʘʪʴ ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʦʪʝʨʶ ʤʘʩʩʳ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ [ 1-4]. 

ʄʂɺ ʠʟ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʦʜʷʪʩʷ ʦʛʥʝʫʧʦʨʥʳʝ ʧʣʠʪʳ, ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʣʦʢʦʥ."
ʄʂɺ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʩʤʝʩʠ ʦʢʩʠʜʦʚ ʘʣʶʤʠʥʠʷ ʠ ʢʨʝʤʥʠʷ. ʕʪʘ ʩʤʝʩʴ ʧʣʘʚʠʪʩʷ ʚ ʵʣʝʢʪʨʦʧʝʯʠ, ʧʦʩʣʝ ʯʝʛʦ 

ʠʟ ʨʘʩʧʣʘʚʘ ʧʦʣʫʯʘʶʪ ʚʦʣʦʢʥʘ. ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʚʦʣʦʢʦʥ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, 

ʚʢʣʶʯʘʷ ʜʫʪʴʝʚʦʝ ʬʦʨʤʦʚʘʥʠʝ ʠ ʮʝʥʪʨʦʙʝʞʥʳʡ ʩʧʦʩʦʙ. ɻʦʪʦʚʦʝ ʚʦʣʦʢʥʦ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ 

ʪʝʨʤʦʩʪʦʡʢʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʣʘʶʪ ʝʛʦ 

ʧʨʠʤʝʥʠʤʳʤ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʪʘʢʠʭ ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ 

ʩʫʜʦʩʪʨʦʝʥʠʝ. ɸ ʪʘʢʞʝ ʜʝʣʘʶʪ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ.  

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʩʦʟʜʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʩʪʝʢʣʷʥʥʳʭ ʚʦʣʦʢʦʥ ʩʚʷʟʘʥʘ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʫ 
ʦʪʜʝʣʴʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʣʦʢʦʥ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʤʝʞʚʦʣʦʢʦʥʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ. ɹʝʟ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʚʦʣʦʢʥʘʤʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʢʘʟʘʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢ ʢʘʢ ʤʘʪʝʨʠʘʣʳ ʧʦʣʫʯʘʶʪʩʷ ʨʳʭʣʳʤʠ, ʤʷʛʢʠʤʠ ʠ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʡ ʧʨʦʯʥʦʩʪʠ. ʂ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 65 

ʩʦʞʘʣʝʥʠʶ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʧʦʩʚʷʱʸʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʧʨʦʩʘ  ʧʦʚʳʰʝʥʠʷ ʤʝʞʚʦʣʦʢʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʣʦʢʦʥ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʧʦ 

ʩʝʙʝ ʥʝ ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʚʷʟʠ ʚ ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ  ʩʣʦʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʣʠʩʪʦʚʦʡ ʬʦʨʤʳ ʠ ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʣʦʢʦʥ, ʚ 

ʝʛʦ ʩʦʩʪʘʚ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʚʷʟʫʶʱʠʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʚʷʟʫʶʱʠʝ, ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ, ʣʘʪʝʢʩʳ, ʧʦʣʠʤʝʨʥʳʝ 

ʵʤʫʣʴʩʠʠ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʣʠʪ ʜʣʷ ʧʨʠʜʘʥʠʷ ʠʤ ʪʚʝʨʜʦʩʪʠ, ʚ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ, 

ʠʩʧʦʣʴʟʫʶʪ ʠʤʧʦʨʪʥʳʝ ʍɺɺ. ɺ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ ʧʦʩʪʘʚʢʠ ʫʢʘʟʘʥʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʚ 

ʈʦʩʩʠʶ ʧʨʝʢʨʘʱʝʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʄʂɺ ʧʣʠʪ ʦʢʘʟʘʣʦʩʴ ʧʦʜ ʫʛʨʦʟʦʡ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ ʠʤʧʦʨʪʥʳʭ ʩʚʷʟʫʶʱʠʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʚʷʟʴ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʄʂɺ ʧʣʠʪ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʘʥʘʣʦʛʠ ʍɺɺ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠ 

ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʂʨʦʤʝ ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʣʠʪ ʠʟ ʤʫʣʣʠʪʦʢʨʝʤʥʝʟʝʤʠʩʪʦʛʦ ʚʦʣʦʢʥʘ 

ʠʩʧʦʣʴʟʫʶʪ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʢʨʝʤʥʝʟʦʣʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʚʝʨʜʦʩʪʠ ʧʣʠʪʳ ʠ ʧʨʦʯʥʦʩʪʠ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ.  
ʂʨʝʤʥʝʟʦʣʠ ï ɻ ʪʦ ʫʩʪʦʡʯʠʚʳʝ ʢʦʣʣʦʠʜʥʳʝ ʨʘʩʪʚʦʨʳ ʥʘʥʦʯʘʩʪʠʮ SiO2 - ʘʛʣʦʤʝʨʘʪʦʚ ʘʤʦʨʬʥʦʛʦ 

ʢʨʝʤʥʝʟʝʤʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ [1]. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʦʣʠ ʢʨʝʤʥʝʟʝʤʘ 
ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʷʟʫʶʱʝʛʦ, ʧʨʠ ʵʪʦʤ ʠʩʭʦʜʥʘʷ ʧʨʦʯʥʦʩʪʴ ʦʛʥʝʫʧʦʨʥʳʭ ʠʟʜʝʣʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʧʝʨʝʭʦʜʘ ʟʦʣʷ SiO2 ʚ ʪʚʝʨʜʳʡ ʛʝʣʴ. ɼʘʥʥʳʡ ʧʝʨʝʭʦʜ ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʠʝʤ ʚʷʟʢʦʩʪʠ ʩʠʩʪʝʤʳ, ʘ ʟʘʪʝʤ 

ʩ ʝʝ ʟʘʪʚʝʨʜʝʚʘʥʠʝʤ [2]. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʨʝʤʥʝʟʦʣʷ ʠ ʩʚʷʟʫʶʱʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʬʣʦʢʫʣʷʮʠʷ ʚʦʣʦʢʦʥ 
ʩʫʩʧʝʥʟʠʠ. ɿʘ ʩʯʝʪ ʦʙʨʘʟʫʶʱʠʭʩʷ ʬʣʦʢʫʣ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʩʪʝʢʣʷʥʥʳʤʠ 

ʚʦʣʦʢʥʘʤʠ 

ʌʣʦʢʫʣʷʮʠʠ - ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʧʨʦʮʝʩʩ. ʉʚʦʡʩʪʚʘ ʯʘʩʪʠʮ ʚ ʩʫʩʧʝʥʟʠʠ, ʪʘʢʠʝ ʢʘʢ ʟʘʨʷʜ, ʨʘʟʤʝʨ ʠ 

ʬʦʨʤʘ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ [5, 6]. ɼʨʫʛʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʩʚʦʡʩʪʚʘ ʬʣʦʢʫʣʷʥʪʘ, 

ʪʘʢʠʝ ʢʘʢ ʜʟʝʪʪʘ-ʧʦʪʝʥʮʠʘʣ, ʧʣʦʪʥʦʩʪʴ ʟʘʨʷʜʘ, ʜʣʠʥʘ ʮʝʧʠ ʠ ʞʝʩʪʢʦʩʪʴ ʮʝʧʠ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʠʟʫʯʠʪʴ ʠ ʩʨʘʚʥʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʮʦʚ ʬʣʦʢʫʣʷʥʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʣʦʢʫʣʷʥʪʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʫʣʣʠʪʦʢʨʝʤʥʝʟʝʤʠʩʪʳʭ ʧʣʠʪ ʠʩʧʦʣʴʟʫʶʪ ʢʨʘʭʤʘʣ. 

ʂʨʘʭʤʘʣ - ʧʨʠʨʦʜʥʳʡ ʧʦʣʠʩʘʭʘʨʠʜ ʦʙʱʝʡ ʬʦʨʤʫʣʳ (ʉ6ʅ10ʆ5)n, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʣʠʩʪʴʷʭ ʚ 

ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʚʠʜʝ ʟʝʨʝʥ, ʘ ʟʘʪʝʤ ʨʘʩʱʝʧʣʷʷʩʴ ʥʘ ʦʣʠʛʦ-  ʠ ʧʦʣʠʩʘʭʘʨʠʜʳ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ 

ʧʦʜʟʝʤʥʳʝ ʢʣʫʙʥʠ ʠʣʠ ʚ ʟʝʨʥʘ ʟʣʘʢʦʚ ʠ ʚʥʦʚʴ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʨʘʭʤʘʣʴʥʳʝ ʟʝʨʥʘ. ʂʨʘʭʤʘʣʴʥʳʝ ʟʝʨʥʘ 

ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʨʘʟʣʠʯʥʳ: ʠʤʝʶʪ ʥʝʦʜʠʥʘʢʦʚʫʶ ʚʝʣʠʯʠʥʫ, ʬʦʨʤʫ ʠ ʩʪʨʦʝʥʠʝ.   ʅʘʠʙʦʣʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʟʝʨʥʘʭ ʨʠʩʘ (62-82%), ʢʫʢʫʨʫʟʳ (65-72%), ʧʰʝʥʠʮʳ (57-75%), ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ 

(12-24%). ʇʨʠ ʦʪʣʦʞʝʥʠʠ ʢʨʘʭʤʘʣʘ ʦʙʨʘʟʫʶʪʩʷ ʜʣʠʥʥʳʝ ʮʝʧʠ, ʚ ʢʦʪʦʨʳʭ ʦʩʪʘʪʢʠ ʤʦʥʦʩʘʭʘʨʠʜʦʚ ʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ ʢʠʩʣʦʨʦʜʥʳʤʠ ʤʦʩʪʠʢʘʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʟʘ ʩʯʝʪ ʧʦʣʫʘʮʝʪʘʣʴʥʦʛʦ ʛʠʜʨʦʢʩʠʣʘ ʧʨʝʜʳʜʫʱʝʛʦ 

ʦʩʪʘʪʢʘ ʤʦʥʦʩʘʭʘʨʠʜʘ ʩʦ ʩʧʠʨʪʦʚʳʤ ʛʠʜʨʦʢʩʠʣʦʤ ʧʦʩʣʝʜʫʶʱʝʛʦ [4]. 

ʂʨʘʭʤʘʣ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʥʝʦʜʥʦʨʦʜʝʥ ï ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʬʨʘʢʮʠʡ -ʘʤʠʣʦʟʳ (10-25%) ʠ 

ʘʤʠʣʦʧʝʢʪʠʥʘ (75-85%), ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʦʡ. ɸʤʠʣʦʟʘ ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʨʘʟʚʝʪʚʣʸʥʥʳʭ ʮʝʧʝʡ, ʘ ʫ ʘʤʠʣʦʧʝʢʪʠʥʘ ʠʤʝʶʪʩʷ ʤʥʦʛʦʢʨʘʦʢʨʘʪʥʦ ʨʘʟʚʝʪʚʣʸʥʥʳʝ ʮʝʧʠ ʛʣʶʢʦʟʥʳʭ 

ʦʩʪʘʪʢʦʚ. ʕʪʠ   ʬʨʘʢʮʠʠ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʩʣʦʞʥʳʝ ʢʦʤʧʣʝʢʩʳ [4]. 

ɺ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʬʣʦʢʫʣʷʥʪʘ ʢʨʝʤʥʝʟʦʣʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʘʪʠʦʥʥʳʝ ʢʨʘʭʤʘʣʳ ʜʚʫʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʆʙʨʘʟʮʳ ʚʝʱʝʩʪʚ ʤʘʨʢʠʨʦʚʘʣʠ ʩʠʤʚʦʣʘʤʠ çɹè ʠ çʈè. ʄʝʪʦʜʦʤ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʪʠʪʨʦʚʘʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, 

ʯʪʦ ʚʙʣʠʟʠ ʪʦʯʢʠ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ (ʩʢʘʯʦʢ) ʧʦʪʝʥʮʠʘʣʘ ʠʥʜʠʢʘʪʦʨʥʦʛʦ 

ʵʣʝʢʪʨʦʜʘ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʩʠʣʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʪ ʠʣʠ ʦʩʥʦʚʘʥʠʡ ʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʨʘʩʪʚʦʨʘ [5]. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ. ʉʨʘʚʥʠʚʘʷ ʢʨʠʚʳʝ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʦʙʨʘʟʮʦʚ ʢʨʘʭʤʘʣʘ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʦʙʨʘʟʮʘ ñPò ʧʦʪʨʝʙʦʚʘʣʦʩʴ 

ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʦʙʲʸʤʘ NaOH. ʊʝʤ ʩʘʤʳʤ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʦʙʨʘʟʮʘ 

ñPò  ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʢʘʪʠʦʥʥʳʭ ʛʨʫʧʧ ʙʦʣʴʰʝ, ʯʝʤ ʦʙʨʘʟʮʘ ñɹò. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʬʣʦʢʫʨʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʚ ʦʪʥʦʰʝʥʠʠ ʢʨʝʤʥʝʟʦʣʷ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʣʦʢʦʥ. 
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ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʪʦʷʥʠʷ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʘʛʨʝʛʘʪʠʚʥʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ . ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ, ʷʚʣʷʝʪʩʷ ʜʟʝʪʘ-ʧʦʪʝʥʮʠʘʣ.  

ʏʝʤ ʚʳʰʝ ʜʟʝʪʘ-ʧʦʪʝʥʮʠʘʣ, ʪʝʤ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʘ ʩʠʩʪʝʤʘ. ʇʦʵʪʦʤʫ ʠʟʤʝʨʝʥʠʝ ʜʟʝʪʘ-ʧʦʪʝʥʮʠʘʣʘ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ [7]. 

ɼʟʝʪʘ-ʧʦʪʝʥʮʠʘʣ ð ɻ ʪʦ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʚʳʯʠʩʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʪʝʦʨʠʠ, ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ 

ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʪʠʧʦʚ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ. ɺʩʝ ʵʪʠ ʪʝʦʨʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʟʝʪʘ-ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʤʝʥʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʤʝʪʦʜʘ: ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʠʡ, ʦʧʪʠʯʝʩʢʠʡ ʠ ʵʣʝʢʪʨʦʘʢʫʩʪʠʯʝʩʢʠʡ."ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʘ ʟʘʚʠʩʠʪ ʦʪ 
ʪʠʧʘ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ [7]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʜʟʝʪʘ-ʧʦʪʝʥʮʠʘʣʘ ʤʝʪʦʜʦʤ ʤʘʢʨʦʵʣʝʢʪʨʦʬʦʨʝʟʘ. 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʢ ʟʘʨʷʜʘ ʯʘʩʪʠʮ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ. ʀʟʤʝʨʠʚ ʣʠʥʝʡʥʫʶ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʟʦʣʴ ï ʯʠʩʪʘʷ ʜʠʩʧʝʨʩʠʦʥʥʘʷ ʩʨʝʜʘ, ʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʚʳʯʠʩʣʠʪʴ 

ʧʦʪʝʥʮʠʘʣ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ (ɝ-ʧʦʪʝʥʮʠʘʣ). ɺʝʣʠʯʠʥʳ ʜʟʝʪʘ- ʧʦʪʝʥʮʠʘʣʦʚ ʩʦʩʪʘʚʠʣʠ: 

ʢʨʝʤʥʝʟʦʣʷ  -4ʤɺ, ʦʙʨʘʟʮʦʚ çɹè ʠ çʈè +6ʤɺ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʦʙʨʘʟʮʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʳ ʜʣʷ ʢʦʘʛʫʣʷʮʠʠ-ʬʣʦʢʫʣʷʮʠʠ ʯʘʩʪʠʮ ʢʨʝʤʥʝʟʦʣʷ. 

ʇʦʨʦʛ ʢʦʘʛʫʣʷʮʠʠ-ʬʣʦʢʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʣʦʢʫʣʷʥʪʘ, ʝʛʦ ʨʘʩʭʦʜ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʫʣʣʠʪʦʢʨʝʤʥʝʟʝʤʠʩʪʳʭ ʧʣʠʪ ʠ 

ʠʟʙʝʞʘʪʴ ʝʛʦ ʠʟʙʳʪʢʘ ʚ ʤʘʩʩʝ. ʌʣʦʢʫʣʷʮʠʷ ð ɻʪʦ ʧʨʦʮʝʩʩ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʢʦʣʣʦʠʜʥʳʭ ʠ ʚʟʚʝʰʝʥʥʳʭ 

ʯʘʩʪʠʮ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ð ʬʣʦʢʫʣʷʥʪʦʚ. ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʣʝʞʠʪ ʤʦʩʪʠʢʦʚʳʡ 

ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʩʝʛʤʝʥʪʳ ʬʣʦʢʫʣʷʥʪʘ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ  

ʚʟʚʝʰʝʥʥʳʤ ʯʘʩʪʠʮʘʤ . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʘ ʤʦʣʝʢʫʣʘ ʬʣʦʢʫʣʷʥʪʘ ʤʦʞʝʪ ʩʦʝʜʠʥʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ 

ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʠʮ. 

ʇʨʦʮʝʩʩ ʟʘʢʨʝʧʣʝʥʠʷ ʯʘʩʪʝʡ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʥʘ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮʘʭ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ 

ʘʜʩʦʨʙʮʠʠ, ʜʝʡʩʪʚʠʶ ʩʠʣ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ɺʘʥ-ʜʝʨ-ɺʘʘʣʴʩʘ ʠʣʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤʫ 

ʧʨʠʪʷʞʝʥʠʶ ʠ ʠʦʥʥʦʤʫ ʦʙʤʝʥʫ. ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʝ ʧʨʠʪʷʞʝʥʠʝ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʢʘʪʠʦʥʥʳʝ ʬʣʦʢʫʣʷʥʪʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʯʘʩʪʠʮʘʤʠ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʢʦʛʜʘ 

ʘʥʠʦʥʥʳʝ ʬʣʦʢʫʣʷʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʄʝʭʘʥʠʟʤ ʠʦʥʥʦʛʦ 

ʦʙʤʝʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʢʦʛʜʘ ʬʣʦʢʫʣʷʥʪ, ʷʚʣʷʶʱʠʡʩʷ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʦʤ (ʢʘʪʠʦʥʥʳʤ ʠʣʠ ʘʥʠʦʥʥʳʤ), 

ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʘʢʮʠʷʭ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʩʦ ʚʟʚʝʰʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʇʨʦʮʝʩʩ ʬʣʦʢʫʣʷʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʘʛʨʝʛʘʮʠʠ ʯʘʩʪʠʮ ʠ ʬʣʦʢʫʣʷʥʪʘ. 
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ʈʠʩʫʥʦʢ 1. ʂʨʠʚʳʝ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ 
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ʇʨʦʮʝʩʩ ʬʣʦʢʫʣʷʮʠʠ ʠʜʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ."ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʬʣʦʢʫʣʷʥʪ ʜʠʩʧʝʨʛʠʨʫʝʪʩʷ ʚ ʚʦʜʝ. 
ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ, ʯʪʦʙʳ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴʩʷ ʚ ʚʦʜʝ0"ɿʘʪʝʤ 
ʬʣʦʢʫʣʷʥʪ ʥʘʯʠʥʘʝʪ ʘʜʩʦʨʙʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʦʣʝʢʫʣʳ 

ʬʣʦʢʫʣʷʥʪʘ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ ʚʟʚʝʰʝʥʥʳʤ ʯʘʩʪʠʮʘʤ."ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʬʣʦʢʫʣʷʥʪ ʧʨʠʢʨʝʧʠʣʩʷ ʢ ʯʘʩʪʠʮʘʤ, 
ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʠʭ ʘʛʨʝʛʘʮʠʠ. ʏʘʩʪʠʮʳ ʥʘʯʠʥʘʶʪ ʩʣʠʧʘʪʴʩʷ ʚʤʝʩʪʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʦʣʝʢʫʣ 

ʬʣʦʢʫʣʷʥʪʘ."ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʛʨʝʛʘʮʠʠ ʦʙʨʘʟʫʶʪʩʷ ʬʣʦʢʢʫʣʳ - ʢʨʫʧʥʳʝ ʩʢʦʧʣʝʥʠʷ ʯʘʩʪʠʮ. 

ʇʨʦʮʝʩʩ ʬʣʦʢʫʣʷʮʠʠ ʢʨʝʤʥʝʟʦʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ  ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʠʤʝʨʥʳʭ ʚʝʱʝʩʪʚ ʙʳʣ 

ʠʟʫʯʝʥ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʤʳ ʚʠʜʠʤ ʧʘʜʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ. ʕʪʦ ʠ ʝʩʪʴ ʪʦʯʢʘ ʥʘʯʘʣʘ 

ʬʣʦʢʫʣʷʮʠʠ. ɼʣʷ ʦʙʨʘʟʮʘ ñɹò, ʜʣʷ ʥʘʯʘʣʘ ʬʣʦʢʫʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʠʤʝʨʘ ʚ  

ʨʘʩʪʚʦʨʝ 0,07%, ʘ ʜʣʷ ʦʙʨʘʟʮʘ ñʈò ï 0,1%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʭʦʜ  ʦʙʨʘʟʮʘ ñʈò ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʤʫʣʣʠʪʦʢʨʝʤʥʝʟʝʤʠʩʪʳʭ ʧʣʠʪ ʙʫʜʝʪ ʙʦʣʴʰʝ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʦʙʨʘʟʮʘ çɹè ʦʙʨʘʟʫʶʪʩʷ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʬʣʦʢʫʣʳ, ʯʝʤ ʦʙʨʘʟʮʘ ñPò, 

ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʧʦʣʫʯʝʥʠʝ ʙʦʣʝʝ ʧʨʦʯʥʦʛʦ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

         ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʚʫʭ ʬʣʦʢʫʣʷʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʨʘʭʤʘʣʘ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʨʘʟʮʘ çɹè ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʦʝʚ ʤʫʣʣʠʪʦʢʨʝʤʥʝʟʝʤʠʩʪʳʭ ʧʣʠʪ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ.  
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ɿʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʜʦʩʪʠʛʣʠ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʫʩʧʝʭʦʚ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʠʟʘʡʥ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʦʱʫʪʠʤʦʤʫ ʧʨʦʛʨʝʩʩʫ ʚ ʦʙʣʘʩʪʠ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʅʝʡʨʦʩʝʪʠ ʫʞʝ ʩʝʡʯʘʩ ʥʘʭʦʜʷʪ 

ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʞʠʟʥʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʩʝʪʝʡ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʵʪʘʧʘʭ UX-ʜʠʟʘʡʥʘ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤʠ. ʅʘ ʧʨʠʤʝʨʝ 

ʧʦʵʪʘʧʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʀʀ, ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʚʥʝʜʨʝʥʠʷ ʚ ʜʘʥʥʫʶ ʩʬʝʨʫ. 
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ʕʪʘʧʳ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 1. 

 
ʈʠʩ. 1. ʕʪʘʧʳ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʵʪʘʧ ʧʦʜʨʦʙʥʝʝ, ʫʯʠʪʳʚʘʷ ʢʣʶʯʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ UX-ʜʠʟʘʡʥʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʬʝʨʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʬʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʟ 

ʜʦʩʪʫʧʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʧʦʨʪʨʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʪʨʫʜʦʝʤʢʠʤ 

ʠ ʧʦʪʨʝʙʦʚʘʪʴ ʙʦʣʴʰʝ ʟʥʘʥʠʡ, ʯʝʤ ʝʩʪʴ ʫ ʜʠʟʘʡʥʝʨʘ. ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʩʝʪʝʡ ʠ ʀʀ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝ ʪʘʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ, ʦʜʥʘʢʦ ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʠʜʝʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʝʢʪʦʚ ʠʣʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʴʶ ʀʀ ʚʦ ʚʨʝʤʷ ʜʠʘʣʦʛʘ ʩ ʜʠʟʘʡʥʝʨʦʤ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʝʛʦ ʦʪʚʝʪʘʭ, ʩʠʩʪʝʤʘ ʤʦʛʣʘ ʙʳ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠ ʠʟʤʝʥʠʪʴ ʧʨʝʜʣʦʞʝʥʠʷ, ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʚʦʝ ʧʦʥʠʤʘʥʠʝ ʟʘʜʘʯʠ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʝʛʦ 

ʨʘʟʨʘʙʦʪʯʠʢʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʩʫʞʜʝʥʠʷ. [1] 

ʈʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʝʨʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʠʪʝʨʘʪʠʚʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʢʨʘʡʥʝ ʚʘʞʥʦ ð ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʧʦʥʠʤʘʪʴ ʪʦ, ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʠʤʠ. ʂʦʛʜʘ ʧʨʦʪʦʪʠʧ ʛʦʪʦʚ, 

ʜʠʟʘʡʥʝʨʫ ʩʪʦʠʪ ʜʦʙʘʚʠʪʴ ʜʝʪʘʣʠ ʠ ʧʝʨʝʡʪʠ ʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʪʦʪʠʧʦʚ ʠ ʚʳʚʦʜʫ ʝʛʦ ʥʘ ʙʦʣʝʝ 

ʩʣʦʞʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ (ʪ.ʝ. ʢ ʠʩʧʦʣʥʷʝʤʦʤʫ ʢʦʜʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʧʨʦʪʦʪʠʧʘʤʠ ʨʘʟʥʦʡ ʪʦʯʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʜʠʟʘʡʥʝʨʘ. ʆʜʥʘʢʦ ʥʝ ʩʣʝʜʫʝʪ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ, ʚʤʝʩʪʦ ʵʪʦʛʦ 

ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʀ ʜʣʷ ʧʨʝʜʣʦʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʱʝ ʠ ʪʦʯʥʝʝ. ʅʘʧʨʠʤʝʨ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʛʝʥʝʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʜʠʟʘʡʥʝʨʘʤ ʦʧʨʝʜʝʣʠʪʴ ʙʦʣʝʝ ʫʜʦʙʥʳʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʰʘʙʣʦʥʳ, ʠ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ ʦʪʣʘʞʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʚʪʦʨʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʜʝʡʩʪʚʠʝ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʜʠʟʘʡʥʝʨ ʩʦʟʜʘʩʪ ʜʠʟʘʡʥ-ʤʘʢʝʪ, ʧʨʦʛʨʘʤʤʠʩʪ ʜʦʣʞʝʥ ʥʘʧʠʩʘʪʴ ʠʩʧʦʣʥʷʝʤʳʡ ʢʦʜ, 

ʦʜʥʘʢʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʨʦʪʦʪʠʧʦʤ ʠ ʠʥʪʝʨʬʝʡʩʦʤ, ʩʦʟʜʘʥʥʳʤ 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ. ʕʪʠ ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʪʦʪʠʧʘ ʚ ʢʦʜ, ʧʦʟʚʦʣʷʷ ʧʨʠ ʵʪʦʤ ʜʠʟʘʡʥʝʨʫ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ 

ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ.  

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʘ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʕʪʦʪ ʰʘʛ ʯʘʩʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ user-ʪʝʩʪʳ ʠʣʠ ʘʥʘʣʠʟ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ, ʦʜʥʘʢʦ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʠʙʨʠʜʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʪʘʢ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʜʘʥʥʳʝ ʠʟ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ [2]. ʊʘʢʞʝ ʩʣʝʜʫʝʪ 

ʧʦʤʥʠʪʴ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʘʢ ʩʧʦʩʦʙ ʫʟʥʘʪʴ ʦ ʧʨʦʙʣʝʤʘʭ ʥʝʟʘʤʝʥʠʤʦ ʠ ʧʦʣʘʛʘʪʴʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʜʘʥʥʳʝ ʥʝʡʨʦʩʝʪʝʡ ʥʝ ʩʪʦʠʪ. 

ɺʥʝʜʨʝʥʠʝ ʥʝʡʨʦʩʝʪʝʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʦʧʳʪʘ ʪʘʢʞʝ ʤʦʞʝʪ ʠʤʝʪʴ ʠ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ: ʧʦʚʳʰʝʥʥʳʡ ʩʪʨʝʩʩ ʦʪ ʨʘʙʦʪʳ ʩ ʥʦʚʳʤʠ 
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ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʘʨʴʝʨʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʧʨʦʮʝʩʩʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ ʠʣʠ ʜʘʞʝ 

ʢ ʩʥʠʞʝʥʠʶ ʯʫʚʩʪʚʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʟʘ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ, ʢʨʦʤʝ ʪʦʛʦ, ʜʠʟʘʡʥʝʨʳ ʙʫʜʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʣʠʰʴ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʠ ʛʦʪʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʝ ʧʦʥʠʤʘʶʱʠʝ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʧʨʠʰʝʣ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʳʚʦʜʘʤ ʠʣʠ ʧʨʠʥʮʠʧʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʊʦʣʴʢʦ ʣʶʜʠ ʩʧʦʩʦʙʥʳ 

ʧʦʥʠʤʘʪʴ ʚʝʩʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʣʫʯʘʝ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ 

ʥʝʧʦʣʘʜʦʢ. [3] 

ʇʦʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʩʝʪʝʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʠʟʘʡʥʝʨʳ ʥʝ 

ʙʫʜʫʪ ʧʦʥʠʤʘʪʴ ʢʘʢ ʫʩʪʨʦʝʥʦ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʘ ʀʀ ʥʝ ʩʧʦʩʦʙʝʥ ʢ ʠʥʪʫʠʪʠʚʥʦʤʫ ʧʦʥʠʤʘʥʠʷ ʠ 

ʛʠʙʢʦʩʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ɺ ʩʣʫʯʘʝ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʣʠ ʩʤʝʥʝ ʢʦʥʮʝʧʮʠʠ ʀʀ ʟʘʥʦʚʦ 

ʚʦʩʩʦʟʜʘʩʪ ʜʠʟʘʡʥ-ʧʨʦʝʢʪ, ʥʦ ʥʝ ʩʤʦʞʝʪ ʩʦʭʨʘʥʠʪʴ ʦʙʱʫʶ ʢʦʥʮʝʧʮʠʶ ʠ ʧʨʦʝʢʪ ʤʦʞʝʪ ʦʙʨʝʩʪʠ ʠʥʦʝ 

ʚʦʧʣʦʱʝʥʠʝ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʘʜʘʯʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʠʟʘʡʥ ʙʫʜʫʪ ʥʝʨʝʰʝʥʥʳʤʠ ʠʣʠ ʩʦʟʜʘʚʘʪʴ 

ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ ʙʠʟʥʝʩʘ. ʕʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʫʥʠʢʘʣʴʥʦʩʪʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʚ 

ʜʠʟʘʡʥʝʨʩʢʠʭ ʧʨʦʝʢʪʘʭ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛ, 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʥʘ ʨʳʥʢʝ. ʆʜʥʦʪʠʧʥʳʝ ʧʨʦʝʢʪʳ ʟʘʧʦʣʥʷʪ ʩʬʝʨʫ ʜʠʟʘʡʥʘ ʠ ʙʠʟʥʝʩ ʥʝ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʜʨʫʛʦʛʦ ʩʦ ʩʭʦʞʠʤ ʠʣʠ ʜʘʞʝ ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. 

ʆʜʥʘʢʦ, ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʝʡʨʦʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ 

ʜʠʟʘʡʥʝʨʘʤ ʚ ʨʝʰʝʥʠʠ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʠ ʫʣʫʯʰʝʥʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺʘʞʥʦ ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʪʚʦʨʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʜʠʟʘʡʥʝʨʘ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʡʨʦʩʝʪʠ ʚ ʜʠʟʘʡʥʝ, 

ʜʦʣʞʥʦ ʧʨʠʥʠʤʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ ʧʨʦʝʢʪʘ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, 

ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʠʟʘʡʥʝʨʘ, ʘ ʥʝ ʟʘʤʝʥʦʡ ʝʛʦ 

ʪʚʦʨʯʝʩʢʦʤʫ ʚʠʜʝʥʠʶ ʠ ʠʥʪʫʠʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʜʠʟʘʡʥʝ (ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ) ʜʦʣʞʥʦ ʙʳʪʴ ʛʨʘʤʦʪʥʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦ, 

ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʚʠʜʝ ʤʦʨʘʣʴʥʦ ʥʝʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʠʣʠ ʥʝʛʫʤʘʥʥʳʭ 

ʛʝʥʝʨʘʮʠʡ. 

ɽʱʝ ʦʜʥʠʤ ʚʦʟʤʦʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʟʘʤʝʥʳ ʯʝʣʦʚʝʢʘ ʚ IT ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. 

ʉʤʦʞʝʪ ʣʠ ʀʀ ʟʘʤʝʥʠʪʴ ʣʶʜʝʡ ʚ ʵʪʦʡ ʩʬʝʨʝ? ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚʥʝʜʨʷʶʪ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʟʘʜʘʯʘʭ ʚ ʦʙʣʘʩʪʠ it ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ChatGPT ʧʨʦʭʦʜʠʣ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʟʘʜʘʯʘʭ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʙʳʣʦ ʜʘʥʦ 3 ʧʦʧʳʪʢʠ ʥʘ ʦʪʚʝʪ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʰʝʥʠʷ. ɺʩʝ 

ʟʘʜʘʥʠʷ ʜʘʚʘʣʠʩʴ ʙʝʟ ʫʪʦʯʥʝʥʠʡ ʩ ʦʜʥʦʡ ʝʜʠʥʩʪʚʝʥʥʦʡ ʢʦʤʘʥʜʦʡ çʧʦʧʨʦʙʫʡ ʝʱʝ ʨʘʟè. ChatGpt, ʚʳʜʘʚʘʣ 

ʨʘʟʥʳʝ ʦʪʚʝʪʳ ʢʘʞʜʳʡ ʨʘʟ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʩʧʨʘʚʣʷʣ ʩʚʦʠ ʦʰʠʙʢʠ ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʠʭ ʠʪʝʨʘʮʠʷʭ ʠ ʚʳʜʘʚʘʣ ʚʝʨʥʳʝ ʦʪʚʝʪʳ ʧʨʠ ʨʝʰʝʥʠʠ. ʅʦ ʯʘʩʪʴ ʟʘʜʘʯ ʜʘʞʝ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ 

ʠʩʧʨʘʚʣʝʥʠʷʭ ʥʝ ʚʥʦʩʠʣʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝ ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

çʟʘʮʠʢʣʠʚʘʣʩʷè ʥʘ ʩʚʦʠʭ ʦʪʚʝʪʘʭ ʠ ʧʦʚʪʦʨʷʣ ʠʭ, ʪʝʤ ʩʘʤʳʤ ʦʪʧʨʘʚʣʷʷ ʨʘʟ ʟʘ ʨʘʟʦʤ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʥʝʚʝʨʥʳʡ 

ʦʪʚʝʪ. 

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʧʝʰʥʦʩʪʠ ʦʪʚʝʪʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʢʦʛʜʘ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʫʩʧʝʭ ð ʩ ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʠʣʠ ʪʨʝʪʴʝʡ ʧʦʧʳʪʢʠ. ʅʘ ʧʝʨʚʦʡ ʠʪʝʨʘʮʠʠ ChatGPT ʜʦʙʠʣʩʷ 

ʫʩʧʝʭʘ ʚ 71% ʩʣʫʯʘʝʚ, ʥʘ ʚʪʦʨʦʡ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʩʦʩʪʘʚʠʣ ʫʞʝ 76%, ʦʜʥʘʢʦ ʫʞʝ ʥʘ 3 ʦʥ ʦʩʪʘʥʦʚʠʣʩʷ ʥʘ 

80,6%. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ, ʭʦʪʷ ʠʟʥʘʯʘʣʴʥʦ ʧʦʢʘʟʘʪʝʣʴ ʚʝʨʥʦʛʦ ʦʪʚʝʪʘ ChatGPT ʩʦʩʪʘʚʣʷʣ 

ʥʘʠʤʝʥʴʰʠʝ 71% ʥʘ ʧʝʨʚʦʡ ʠʪʝʨʘʮʠʠ, ʠ ʟʘʪʝʤ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 76% ʥʘ ʚʪʦʨʦʡ ʠʪʝʨʘʮʠʠ ʠ 81% ʥʘ ʪʨʝʪʴʝʡ, 

ʧʨʠ ʧʦʧʳʪʢʝ ʀʀ ʠʩʧʨʘʚʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʦʪʚʝʪʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʧʝʨʝʩʪʘʚʘʣ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʟʘʜʘʥʠʷʤʠ ʠ ʧʨʦʮʝʥʪ ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ ʥʝ ʚʦʟʨʘʩʪʘʣ. 
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ʈʠʩ. 2. ʂʦʨʨʝʣʷʮʠʷ ʧʦʧʳʪʦʢ ʠ ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ ʀʀ ʥʘ ʚʦʧʨʦʩʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

 

ɹʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʨʘʟʜʝʣʝʥʠʝ ʟʘʜʘʯ ʧʦ ʨʘʟʥʳʤ ʫʨʦʚʥʷʤ ʩʣʦʞʥʦʩʪʠ ð ʥʠʟʢʦʤʫ, ʩʨʝʜʥʝʤʫ ʠ 

ʚʳʩʦʢʦʤʫ, ʯʪʦʙʳ ʦʪʩʣʝʜʠʪʴ ʚʦʟʤʦʞʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʩʣʦʞʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ ʚʝʨʥʳʤʠ ʦʪʚʝʪʘʤʠ. ɺ 

ʧʨʦʮʝʩʩʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʣʝʛʢʠʭ ʟʘʜʘʯʘʭ ʀʀ ʩʧʦʩʦʙʝʥ ʠʩʧʨʘʚʠʪʴ ʦʰʠʙʢʠ ʚ ʦʪʚʝʪʝ, ʥʦ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯ ʜʘʞʝ ʧʨʠ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʚʦʧʨʦʩʘ ChatGPT ʥʝ ʤʦʞʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʠ ʠ 

ʟʘʮʠʢʣʠʚʘʝʪʩʷ ʥʘ ʥʝʚʝʨʥʳʭ ʦʪʚʝʪʘʭ. ɿʘʪʝʤ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʚʦʢʫʧʥʦʛʦ ʫʩʧʝʭʘ ʠ ʢʦʨʨʝʣʷʮʠʷ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʨʘʟʥʦʡ ʫʨʦʚʥʠ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʦʧʳʪʦʢ (ʨʠʩ. 3). 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ChatGPT ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʤʘʩʪʝʨʩʪʚʦ ʚ ʨʝʰʝʥʠʠ ʦʙʱʠʭ 

ʟʘʜʘʯ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʪʘʢ ʜʘʞʝ ʧʨʠ ʧʦʧʳʪʢʝ ʩʙʠʪʴ ʩ ʚʝʨʥʦʛʦ ʦʪʚʝʪʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʧʨʦʩʘʤʠ ʩ ʧʨʦʩʴʙʦʡ ʨʝʰʠʪʴ ʝʱʸ ʨʘʟ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʀʀ ʚʳʜʘʚʘʣ ʚʝʨʥʳʡ ʦʪʚʝʪ, 

ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ʅʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʩʣʦʞʥʦʩʪʠ ʦʥ ʠʩʧʨʘʚʣʷʣ ʥʝʚʝʨʥʳʝ ʦʪʚʝʪʳ ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʠʪʝʨʘʮʠʷʭ ʚ 

ʨʝʰʝʥʠʠ, ʥʦ ʩʪʦʣʢʥʫʣʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠ ʨʝʰʝʥʠʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʠ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʩʪʘʣʠʩʴ ʪʘʢ 

ʠ ʥʝʨʝʰʝʥʥʳʤʠ.  ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʥʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʧʦʢʘ ʥʝ ʩʧʦʩʦʙʝʥ ʧʦʣʥʦʮʝʥʥʦ 

ʟʘʤʝʥʠʪʴ ʯʝʣʦʚʝʢʘ ʚ it ʩʬʝʨʝ, ʥʠ ʚ ʜʠʟʘʡʥʝ, ʥʠ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. 

 
ʈʠʩ. 3. ʂʦʨʨʝʣʷʮʠʷ ʧʦʧʳʪʦʢ ʠ ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ ʀʀ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ 
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ɺʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʭʘ ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʧʨʦʩʪʳʭ ʠ ʩʨʝʜʥʠʭ ʟʘʜʘʯ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ, ʥʦ ʧʨʠ ʨʝʰʝʥʠʠ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ChatGPT ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʧʦʩʦʙʝʥ ʠʩʧʨʘʚʠʪʴ 

ʩʚʦʠ ʦʰʠʙʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʪʦʯʥʝʥʠʝ ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʠʪʝʨʘʮʠʷʭ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʨʝʰʝʥʠʠ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʜʣʷ ʯʪʦ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩʦ ʩʣʦʞʥʳʤʠ ʟʘʜʘʯʘʤʠ ʀʀ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ChatGPT ʠ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʥʪʝʢʩʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ð ʵʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʝʱʸ ʦʜʥʦʡ ʪʝʤʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʪʦʤ, 

ʢʘʢ ʵʬʬʝʢʪʠʚʥʦ ʦʪʧʨʘʚʣʷʪʴ ʟʘʧʨʦʩʳ ʢ ChatGPT ʠ ʦʧʨʝʜʝʣʷʪʴ ʝʛʦ ʧʨʠʦʨʠʪʝʪʳ. ɺ ʨʝʘʣʴʥʳʭ ʩʮʝʥʘʨʠʷʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʠ ʫʯʠʪʳʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʠʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ, 

ʠ ʩʧʦʩʦʙʥʦʩʪʴ ChatGPT ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʪʘʢʠʤʠ ʟʘʜʘʯʘʤʠ ʚʘʞʥʘ, ʦʜʥʘʢʦ ʩʝʡʯʘʩ ʦʥ ʥʝ ʩʧʦʩʦʙʝʥ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʟʘʤʝʥʠʪʴ ʯʝʣʦʚʝʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʩʝʪʝʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʜʠʟʘʡʥʝ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʜʥʘʢʦ ʚʘʞʥʦ ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʠʥʥʦʚʘʮʠʷʤʠ ʠ ʪʚʦʨʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. ɻʨʘʤʦʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ 

ʧʦʟʚʦʣʷʶʪ ʠʟʙʝʞʘʪʴ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʩʦʭʨʘʥʠʪʴ ʫʥʠʢʘʣʴʥʦʩʪʴ ʜʠʟʘʡʥʝʨʩʢʠʭ ʧʨʦʝʢʪʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʝʡʨʦʩʝʪʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʦʩʪʘʸʪʩʷ ʢʣʶʯʝʚʳʤ ʚ ʪʚʦʨʯʝʩʢʠʭ ʦʪʨʘʩʣʷʭ. ɺʘʞʥʦ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ 

ʥʝʡʨʦʩʝʪʠ ʠ ʘʣʛʦʨʠʪʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʝ ʩʧʦʩʦʙʥʳ ʟʘʤʝʥʠʪʴ ʯʝʣʦʚʝʯʝʩʢʦʝ ʪʚʦʨʯʝʩʪʚʦ ʠ 

ʠʥʪʫʠʮʠʶ. ʅʝʡʨʦʩʝʪʴ ʩʦʟʜʘʸʪ ʬʦʨʤʫ, ʟʘ ʢʦʪʦʨʦʡ ʚʩʸ ʝʱʸ ʩʪʦʠʪ ʠʜʝʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʜʠʟʘʡʥʝ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʧʦʤʦʛʘʝʪ ʫʧʨʦʩʪʠʪʴ 

ʨʘʙʦʪʫ ʜʠʟʘʡʥʝʨʦʚ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ. ʆʜʥʘʢʦ ʚʘʞʥʦ 

ʧʦʥʠʤʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʧʨʝʜʝʣʳ ʀʀ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʠʟʙʝʛʘʪʴ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʛʦ. 

ɺ ʮʝʣʦʤ, ʝʩʣʠ ʫʤʝʣʦ ʩʦʯʝʪʘʪʴ ʥʝʡʨʦʩʝʪʠ ʠ ʀʀ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʪʚʦʨʯʝʩʪʚʦʤ ʠ ʠʥʪʫʠʮʠʝʡ, ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʫʩʧʝʭʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʠʥʥʦʚʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʪʚʦʨʯʝʩʢʠʭ ʦʪʨʘʩʣʝʡ. 

 ɺ ʙʫʜʫʱʝʤ, ʚʦʟʤʦʞʥʦ, ʫʜʘʩʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, 

ʩʧʦʩʦʙʥʳʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʩʣʦʞʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠ ʢʨʝʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʚʩʝʛʜʘ ʙʫʜʫʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʜʠʟʘʡʥʘ ʠ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
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PROTOTYPING DESKTOP CASUAL-TYCOON GAME 
 
The article is devoted to describing the features of creating a desktop game in the casual-tycoon genre using the 

Unity engine. The stages of developing a desktop game are considered, such as: creating a technical specification 

and a vision document for developers and designers of the project; planning game locations, objects, interface; 

application of generative neural networks at various stages of work. 
Keywords: prototyping, game, Unity, development. 

 

ɺʚʝʜʝʥʠʝ 

ʀʥʜʫʩʪʨʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʦʪʨʘʩʣʴ, 

ʟʘʥʠʤʘʶʱʫʶʩʷ ʩʦʟʜʘʥʠʝʤ, ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʠʜʝʦʠʛʨ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʝʷʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʛʝʡʤʜʠʟʘʡʥʝʨʦʚ, ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʛʨʘʬʠʯʝʩʢʠʭ ʜʠʟʘʡʥʝʨʦʚ, 

ʢʦʤʧʦʟʠʪʦʨʦʚ, ʩʮʝʥʘʨʠʩʪʦʚ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨ, 

ʠʛʨʦʚʦʛʦ ʜʠʟʘʡʥʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʘʨʢʝʪʠʥʛʘ. 

ɺ ʠʥʜʫʩʪʨʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʞʘʥʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʣʘʛʘʝʪ 

ʫʥʠʢʘʣʴʥʳʡ ʠʛʨʦʚʦʡ ʦʧʳʪ ʠ ʥʘʭʦʜʠʪ ʩʚʦʶ ʘʫʜʠʪʦʨʠʶ. ʆʩʥʦʚʥʳʝ ʧʦʧʫʣʷʨʥʳʝ ʞʘʥʨʳ ʚʢʣʶʯʘʶʪ: ʵʢʰʥ-

ʘʜʚʝʥʯʫʨʳ (action-adventure), ʨʦʣʝʚʳʝ ʠʛʨʳ (RPG), ʰʫʪʝʨʳ (FPS ʠʣʠ TPS), ʩʪʨʘʪʝʛʠʠ, 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʦʥʣʘʡʥ-ʠʛʨʳ (MMO). 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʠʥʜʫʩʪʨʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʷʚʣʷʝʪʩʷ ʤʦʙʠʣʴʥʳʡ ʛʝʡʤʠʥʛ. ʉ 

ʨʘʟʚʠʪʠʝʤ ʩʤʘʨʪʬʦʥʦʚ ʠ ʧʣʘʥʰʝʪʦʚ ʤʦʙʠʣʴʥʳʝ ʠʛʨʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ. ʄʦʙʠʣʴʥʳʝ ʠʛʨʳ 

ʦʙʳʯʥʦ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʨʦʩʪʦʡ ʠ ʜʦʩʪʫʧʥʳʡ (ʢʘʟʫʘʣʴʥʳʡ) ʛʝʡʤʧʣʝʡ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ 

ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. ʆʥʠ ʯʘʩʪʦ ʠʤʝʶʪ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʟʘʜʘʯʠ ʠ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʝ 

ʢʘʢ ʩʦʨʝʚʥʦʚʘʥʠʷ ʠʣʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʜʨʫʛʠʤʠ ʠʛʨʦʢʘʤʠ ʦʥʣʘʡʥ. ʄʦʙʠʣʴʥʦʝ ʛʝʡʤ-ʩʦʦʙʱʝʩʪʚʦ 

ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ, ʠ ʤʥʦʞʝʩʪʚʦ ʫʩʧʝʰʥʳʭ ʠʛʨ ʧʦʣʫʯʘʶʪ ʰʠʨʦʢʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ʥʘ ʵʪʦʡ ʧʣʘʪʬʦʨʤʝ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʝʩʢʪʦʧʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʧʦʧʫʣʷʨʥʳʤ ʩʨʝʜʠ ʠʛʨʦʢʦʚ. ʇʂ-

ʠʛʨʳ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʞʘʥʨʳ ʠ ʙʦʛʘʪʳʡ ʠʛʨʦʚʦʡ ʦʧʳʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʝʝ ʤʦʱʥʦʛʦ 
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ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʛʨʘʬʠʢʫ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʱʝʥʠʷ ʩ ʜʨʫʛʠʤʠ 

ʠʛʨʦʢʘʤʠ. ʅʘ ʢʦʤʧʴʶʪʝʨʘʭ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʢʘʢ ʢʨʫʧʥʳʝ AAA-ʧʨʦʝʢʪʳ ʩ ʚʳʩʦʢʠʤ ʙʶʜʞʝʪʦʤ, ʪʘʢ ʠ 

ʥʝʟʘʚʠʩʠʤʳʝ ʠʥʜʠ-ʠʛʨʳ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠ ʥʦʚʘʪʦʨʩʢʠʭ ʢʦʥʮʝʧʮʠʷʭ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʩʦʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʥʦ ʦʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʝʩʢʪʦʧʥʦʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʥʘʣʠʯʠʝʤ ʵʢʩʢʣʶʟʠʚʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠ, ʟʘʯʘʩʪʫʶ, ʙʦʣʴʰʝʡ ʦʧʪʠʤʠʟʘʮʠʝʡ. 

ʀʥʜʫʩʪʨʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʧʨʦʜʦʣʞʘʝʪ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʠ ʨʘʩʰʠʨʷʪʴʩʷ, ʦʪʨʘʞʘʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʢʫʩʘʭ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʠʛʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʀʛʨʳ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ, ʫʚʣʝʢʘʪʝʣʴʥʳʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ, ʧʨʝʜʣʘʛʘʷ ʠʛʨʦʢʘʤ ʥʝʚʝʨʦʷʪʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʠʨʪʫʘʣʴʥʳʝ ʤʠʨʳ ʠ ʩʦʚʤʝʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʛʨʳ ʚ ʞʘʥʨʝ casual-tycoon, ʛʜʝ ʠʛʨʦʢʠ ʫʧʨʘʚʣʷʶʪ ʙʠʟʥʝʩʦʤ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʝʡ, 

ʧʨʠʦʙʨʝʣʠ ʦʩʦʙʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʩʪʳʤ ʛʝʡʤʧʣʝʝʤ, ʨʘʩʩʣʘʙʣʷʶʱʠʤ ʠʛʨʦʚʳʤ ʧʨʦʮʝʩʩʦʤ 

ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʞʘʥʨʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ 
[1] ʜʝʩʢʪʦʧʥʦʡ ʠʛʨʳ ʚ ʞʘʥʨʝ casual-tycoon ʧʦʜ ʥʘʟʚʘʥʠʝʤ "Wiregrad", ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪʩʷ ʥʘ ʠʛʨʦʚʦʤ ʜʚʠʞʢʝ 

Unity [2, 3]. ɹʫʜʫʪ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ, ʚʢʣʶʯʘʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʠ vision-ʜʦʢʫʤʝʥʪʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʛʨʦʚʳʭ ʣʦʢʘʮʠʡ, ʦʙʲʝʢʪʦʚ ʠ ʠʥʪʝʨʬʝʡʩʘ, ʘ ʪʘʢʞʝ 

ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʥʝʡʨʦʩʝʪʝʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ. 

 

ʕʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʜʝʩʢʪʦʧʥʦʡ ʠʛʨʳ ʚ ʞʘʥʨʝ casual-tycoon 

ʇʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʛʨʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʠ vision-

ʜʦʢʫʤʝʥʪʘ. ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʠʛʨʦʚʳʝ ʤʝʭʘʥʠʢʠ, ʘ ʪʘʢʞʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʠʩʘʥʠʝ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʠ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʠʛʨʦʚʦʡ ʣʦʛʠʢʠ ï 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. ʆʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʝʡ ï ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʠ ʜʠʟʘʡʥʝʨʦʚ. Vision-ʜʦʢʫʤʝʥʪ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʧʦʣʥʷʝʪ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ, ʦʧʠʩʳʚʘʷ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʩʪʠʣʴ, ʘʪʤʦʩʬʝʨʫ ʠ ʦʙʱʫʶ ʢʦʥʮʝʧʮʠʶ ʠʛʨʳ, ʘ ʪʘʢʞʝ ʢʘʥʘʣʳ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʠ ʮʝʣʝʚʫʶ 

ʘʫʜʠʪʦʨʠʶ. 

ɼʣʷ ʠʛʨʳ çWiregradè ʚ ʦʧʠʩʘʥʠʝ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʚʦʰʣʠ: ʠʛʨʦʚʦʝ ʤʝʥʶ, ʠʛʨʦʚʦʡ 

ʵʢʨʘʥ, ʵʢʨʘʥ çʠʥʬʨʘʩʪʨʫʢʪʫʨʘè, ʵʢʨʘʥ çʠʥʬʦʨʤʘʮʠʷè ʠ ʠʚʝʥʪʳ. ʕʪʦ ʦʩʥʦʚʥʳʝ ʙʣʦʢʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ 

ʢʦʪʦʨʳʤʠ, ʠʛʨʦʢ ʠʩʧʦʣʴʟʫʝʪ ʤʝʭʘʥʠʢʠ ʠʛʨʳ. ʀʥʪʝʨʬʝʡʩ ʠʛʨʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩ ʫʧʦʨʦʤ ʥʘ ʧʨʦʩʪʦʪʫ ʠ 

ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʛʨʦʢʠ ʤʦʛʫʪ ʣʝʛʢʦ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʷʪʴ 

ʩʚʦʝʡ ʢʦʤʧʘʥʠʝʡ ʩ ʧʦʤʦʱʴʶ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʭ ʤʝʥʶ ʠ ʢʥʦʧʦʢ. 

ɻʝʥʝʨʘʪʠʚʥʳʝ ʥʝʡʨʦʩʝʪʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʠ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʛʨ, ʠ ʦʥʠ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ çWiregradè. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʦʥʘ, ʘ ʠʤʝʥʥʦ 
ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʬʝʨʝʥʩʦʚ. ʅʝʡʨʦʩʝʪʠ ʧʦʤʦʛʣʠ ʩʦʟʜʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʤʫ ʦʧʠʩʘʥʠʶ, ʢʦʪʦʨʳʝ 
ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʜʣʷ ʭʫʜʦʞʥʠʢʘ ʠʣʠ ʧʨʠ ʭʦʨʦʰʝʤ ʨʝʟʫʣʴʪʘʪʝ 

ʛʝʥʝʨʘʮʠʠ ʢʘʢ ʛʦʪʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʠʛʨʳ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʬʦʥʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ 
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ʀʪʦʛʦʚʳʡ ʬʦʥ ʜʣʷ çWiregradè ʙʳʣ ʩʦʟʜʘʥ ʧʦ ʨʝʬʝʨʝʥʩʘʤ, ʥʦ ʨʘʟʜʝʣʝʥ ʥʘ 3 ʬʨʘʛʤʝʥʪʘ ʜʣʷ 

ʧʘʨʘʣʣʘʢʩʘ ï ʦʧʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʲʝʢʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʙʣʠʞʝ ʢ ʥʘʙʣʶʜʘʪʝʣʶ, ʜʚʠʞʫʪʩʷ 

ʙʳʩʪʨʝʝ ʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʩʤʝʱʝʥʥʫʶ ʚʠʜʠʤʦʩʪʴ, ʯʝʤ ʦʙʲʝʢʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʜʘʣʴʰʝ. ʌʦʥ ʙʳʣ ʩʦʩʪʘʚʣʝʥ 

ʠʟ ʩʠʣʫʵʪʦʚ ʜʦʤʦʚ, ʟʘ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʦʞʝʥʦ ʘʥʠʤʠʨʦʚʘʥʥʦʝ ʥʝʙʦ. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ ʜʘʣʴʥʠʝ ʜʣʷ ʠʛʨʦʢʘ 

ʜʦʤʘ ʦʢʨʘʰʝʥʳ ʚ ʤʝʥʝʝ ʪʝʤʥʳʡ ʮʚʝʪ. ʇʦʣʫʯʝʥʥʳʡ ʬʦʥ ʪʘʢʞʝ ʙʳʣ ʜʦʧʦʣʥʝʥ ʘʥʠʤʠʨʦʚʘʥʥʳʤʠ ʩʚʝʪʦʚʳʤʠ 

ʚʳʚʝʩʢʘʤʠ (ʨʠʩʫʥʦʢ 2).  

 

 
ʈʠʩ. 2. ʌʦʥ ʦʩʥʦʚʥʦʡ ʩʮʝʥʳ 

 

ʂʥʦʧʢʠ ʠ ʨʘʟʣʠʯʥʳʝ ʧʘʥʝʣʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʢʘʢ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʠʣʠ ʢʚʘʜʨʘʪʳ, ʠʤʝʶʱʠʝ 

ʦʜʠʥʘʢʦʚʳʡ ʬʦʥ ʠ ʚ ʩʣʫʯʘʝ ʩ ʢʥʦʧʢʘʤʠ ï ʠʟʦʙʨʘʞʝʥʠʷ ʚʥʫʪʨʠ. ʅʝʢʦʪʦʨʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʙʳʣʠ ʦʪʨʠʩʦʚʘʥʳ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʘ ʥʝʢʦʪʦʨʳʝ ï ʚʟʷʪʳ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʘʩʩʝʪʦʚ Itch.io [4]. ʉʣʘʡʜ-ʙʘʨʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʟʜʘʥʠʡ ʠ ʪʘʢʞʝ ʚʟʷʪʳ ʠʟ ʙʠʙʣʠʦʪʝʢʠ. ʇʦʣʫʯʝʥʥʳʝ UI ʵʣʝʤʝʥʪʳ 

ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.  
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ʈʠʩ. 3. ʕʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ 

 

ʊʘʢʞʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʯʝʪʯʠʢʠ ʫʨʦʚʥʝʡ ʟʜʘʥʠʡ ʠ ʦʙʲʝʤʘ ʙʶʜʞʝʪʘ. ʉʯʝʪʯʠʢʠ ʨʘʙʦʪʘʶʪ ʧʨʠ ʧʦʤʦʱʠ 

ʩʢʨʠʧʪʘ (ʨʠʩʫʥʦʢ 4). ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʯʝʪʯʠʢ ʫʨʦʚʥʷ ʧʦʚʳʰʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ. 

ɹʶʜʞʝʪ ʤʦʞʝʪ ʩʪʘʪʴ ʤʝʥʴʰʝ ʪʘʢʞʝ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʫʣʫʯʰʝʥʠʷ ʟʜʘʥʠʷ, ʥʦ ʪʘʢʞʝ ʙʶʜʞʝʪ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʪʴʩʷ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʵʪʦ ʪʘʢʞʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʦ ʥʘ ʩʯʝʪʯʠʢʝ 

ɼʣʷ ʫʜʦʙʥʦʛʦ ʚʭʦʜʘ ʚ ʠʛʨʫ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʤʝʥʶ (ʨʠʩʫʥʦʢ 4). ɽʛʦ ʬʦʥʦʤ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴ ʬʦʥʘ ʠʟ 

ʦʩʥʦʚʥʦʡ ʠʛʨʦʚʦʡ ʩʮʝʥʳ. ʇʨʠ ʵʪʦʤ ʬʦʥ ʤʝʥʶ ʜʚʠʛʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʩʦʟʜʘʚʘʷ ʜʠʥʘʤʠʢʫ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʩʣʦʞʥʳʭ ʘʥʠʤʘʮʠʡ. ɺ ʤʝʥʶ ʝʩʪʴ ʢʥʦʧʢʠ ʜʣʷ ʩʪʘʨʪʘ ʥʦʚʦʡ ʠʛʨʳ, ʟʘʧʫʩʢʘ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʚʳʢʣʶʯʝʥʠʷ ʠʛʨʳ. 

 

 
ʈʠʩ. 4. ʕʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʦʡ ʠʛʨʳ ʙʳʣʦ ʧʨʦʡʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ: 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ (vision-ʜʦʢʫʤʝʥʪ, ʛʠʧʦʪʝʟʳ, ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ) ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ (ʩʦʟʜʘʥʠʝ ʠʣʠ ʧʦʠʩʢ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ). ʕʪʠ ʛʨʫʧʧʳ ʵʪʘʧʦʚ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ. ʅʘʧʨʠʤʝʨ, 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʵʪʘʧʳ ʧʦʤʦʛʘʶʪ ʠʟʙʝʞʘʪʴ ʤʥʦʛʠʭ ʦʰʠʙʦʢ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʪʦʪʠʧʘ, ʥʝ 

ʠʩʧʦʣʴʟʫʷ ʙʦʣʴʰʠʝ ʚʣʦʞʝʥʠʷ ʠʣʠ ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ʄʦʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʠʛʨʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʙʶʜʞʝʪʘʭ ʩʦʚʧʘʜʘʶʪ. ʀ ɸɸɸ-

ʧʨʦʝʢʪʳ, ʠ ʠʥʜʠ-ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʧʦʭʦʞʠʝ ʩʮʝʥʘʨʠʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʛʦ ʧʨʦʜʫʢʪʘ.  

ɺ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʵʪʘʧʳ ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʪʦʪʠʧʘ ʤʦʙʠʣʴʥʦʡ ʠʛʨʳ, 

ʢʦʪʦʨʳʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʥʘ ʨʳʥʢʝ ʤʦʙʠʣʴʥʳʭ ʠʛʨ ʚ F2P ʠʣʠ 

B2P ʩʝʛʤʝʥʪʝ. 
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The article discusses the additive technologies and materials for additive manufacturing. Additive technologies 
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ʈʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʦʤ ʜʣʷ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 3D ʧʝʯʘʪʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ. ɹʣʘʛʦʜʘʨʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʪʦʜʦʤ ʧʦʩʣʦʡʥʦʛʦ ʥʘʢʣʘʜʳʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ 

ʥʘ ʦʩʥʦʚʫ ʚ ʚʠʜʝ ʧʣʦʩʢʦʡ ʨʘʙʦʯʝʡ ʧʣʘʪʬʦʨʤʳ ʠʣʠ ʦʩʝʚʦʡ ʟʘʛʦʪʦʚʢʠ, ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʦʛʦ ʘʜʜʠʪʠʚʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʥʝʦʙʳʯʥʳʝ ʠ ʵʢʩʢʣʶʟʠʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʣʠ ʜʠʟʘʡʥʝʨʩʢʠʝ ʚʝʱʠ. 

ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʘʜʜʠʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʦʪʦʪʠʧʦʚ ʧʨʦʜʫʢʮʠʠ. ɺʢʣʶʯʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ, 

ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʦʝ 

ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʜʝʪʘʣʠ. ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʪʝʨʠ ʩʳʨʴʷ ʤʦʛʫʪ 

ʩʦʩʪʘʚʣʷʪʴ ʜʦ 85%, ʯʪʦ ʥʝʩʝʪ ʙʦʣʴʰʠʝ ʨʘʩʭʦʜʳ ʥʘ ʟʘʢʫʧʢʫ ʩʳʨʴʷ ʠ ʜʘʣʴʥʝʡʰʫʶ ʠʭ ʫʪʠʣʠʟʘʮʠʶ ʠ 

ʧʝʨʝʨʘʙʦʪʢʫ [1]. ʃʝʛʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ ʙʳʪʘ, ʠʛʨʫʰʝʢ, ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʘ ʪʘʢʞʝ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʦʜʥʦʡ 

ʠʥʜʫʩʪʨʠʠ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʚʝʜʝʥʥʦʤʫ ʢʦʤʧʘʥʠʝʡ Jabil ʚ 2021 ʛʦʜʫ, ʙʦʣʝʝ 50% ʪʦʧ-ʤʝʥʝʜʞʝʨʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʘʜʜʠʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʢ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʚ ʙʫʜʫʱʝʤ ʜʣʷ ʩʚʦʠʭ ʦʨʛʘʥʠʟʘʮʠʡ [2]. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʪʝʢʫʱʠʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʨʳʥʢʘ, ʵʪʦ ʫʞʝ ʧʨʦʠʩʭʦʜʠʪ, ʠ ʚʩʝ ʙʦʣʴʰʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʚʚʦʜʷʪ ʚ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ 3D ʧʝʯʘʪʴ.  

ɺ ʤʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʯʘʣʦʩʴ ʝʱʝ ʩ 2010 ʛʦʜʘ, ʢʦʛʜʘ 

ʅʘʙʠʣʴ ʅʘʷʣ ʠʩʧʦʣʴʟʦʚʘʣ 3D ʧʝʯʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʣʘʪʴʝʚ ʠ ʘʢʩʝʩʩʫʘʨʦʚ ʜʣʷ ʧʦʢʘʟʘ ʚ 

ʂʦʨʦʣʝʚʩʢʦʤ ʢʦʣʣʝʜʞʝ ʠʩʢʫʩʩʪʚ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʅʘʷʣ ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʪʝʤ, ʯʪʦ ʦʥ ʩʪʘʣ ʧʝʨʚʳʤ 

ʤʦʜʝʣʴʝʨʦʤ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʜʣʷ ʚʳʩʦʢʦʡ ʤʦʜʳ [3]. ʇʨʠʤʝʨʳ ʝʛʦ 

ʢʦʣʣʝʢʮʠʠ ʠ ʦʜʝʞʜʳ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʧʨʠ ʧʦʤʦʱʠ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʠʟʘʡʥʝʨ ʠʩʧʦʣʴʟʦʚʘʣ ʪʨʝʭʤʝʨʥʫʶ ʧʝʯʘʪʴ ʜʣʷ ʧʨʠʜʘʥʠʷ ʘʥʘʪʦʤʠʯʥʦʡ ʬʦʨʤʳ ʵʣʝʤʝʥʪʦʚ 

ʦʜʝʞʜʳ, ʯʪʦʙʳ ʦʥʠ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʤʦʜʝʣʷʤ, ʢʦʪʦʨʳʝ ʠʭ ʧʨʝʜʩʪʘʚʣʷʣʠ. 

 

 
ʈʠʩ. 1. ʂʦʣʣʝʢʮʠʷ ʅʘʙʠʣʴ ʅʘʷʣʘ 2015 

 

ɺ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʥʠʜʝʨʣʘʥʜʩʢʠʡ ʜʠʟʘʡʥʝʨ ʀʨʠʩ ʚʘʥ ʍʝʨʧʝʥ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʩʚʦʶ 

ʢʦʣʣʝʢʮʠʶ Couture ɺʝʩʥʘ 2011, ʧʦʣʥʦʩʪʴʶ ʩʦʟʜʘʚ ʧʣʘʪʴʷ ʩ ʧʦʤʦʱʴʶ 3D ʧʝʯʘʪʠ, ʠ ʪʘʢʞʝ ʧʦʚʪʦʨʠʣʘ ʵʪʦ ʥʘ 

ʧʦʢʘʟʝ ʢʦʣʣʝʢʮʠʠ Couture ɺʝʩʥʘ 2012. ɺ ʜʘʣʴʥʝʡʰʝʤ ʝʝ ʜʠʟʘʡʥʳ ʪʘʢʞʝ ʩʪʨʦʠʣʠʩʴ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʩ ʧʦʤʦʱʴʶ ʥʠʭ ʣʠʙʦ ʩʦʟʜʘʚʘʣʠʩʴ ʘʢʩʝʩʩʫʘʨʳ, ʣʠʙʦ ʵʣʝʤʝʥʪʳ ʦʜʝʞʜʳ, ʣʠʙʦ 

ʣʝʢʘʣʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦʰʠʚ. ʆʜʥʘʢʦ ʥʘ ʤʦʤʝʥʪ 2011-2013 ʛʦʜʦʚ ʘʜʜʠʪʠʚʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʳʣʦ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʪʝʭʥʦʣʦʛʠʝʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʪʘʢʠʝ ʢʨʫʧʥʳʝ ʙʨʝʥʜʳ 

ʢʘʢ Nike ʠ Adidas ʨʝʰʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʝʭʤʝʨʥʫʶ ʧʝʯʘʪʴ ʚ ʩʚʦʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʦ ʦʙʝ ʢʦʤʧʘʥʠʠ 

ʧʨʠʤʝʨʥʦ ʚ ʦʜʥʦ ʚʨʝʤʷ ʧʨʠʰʣʠ ʢ ʤʥʝʥʠʶ, ʯʪʦ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʠʟʣʠʰʥʝ ʜʦʨʦʛʦʩʪʦʷʱʘʷ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʪʨʝʙʦʚʘʣʘ ʩʝʨʴʝʟʥʳʭ ʜʦʨʘʙʦʪʦʢ. ʇʦʵʪʦʤʫ ʙʨʝʥʜʳ 

ʩʦʟʜʘʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʥʝʝ ʵʢʩʢʣʶʟʠʚʥʳʝ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʢʦʣʣʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʝʩʩ-ʬʦʨʤ ʜʣʷ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʫʚʠ. ɺ 2017 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʡ ʜʠʟʘʡʥʝʨ ɸʣʝʢʩʠʩ 

ʋʦʣh ʩʦʟʜʘʣʘ ʞʘʢʝʪ, ʢʦʪʦʨʳʡ ʙʳʣ ʫʢʨʘʰʝʥ ʵʣʝʤʝʥʪʘʤʠ ʚ ʚʠʜʝ ʰʠʧʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʤʠ ʥʘ 3D ʧʨʠʥʪʝʨʝ. 

ʉ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʛʦ ʜʣʷ ʵʪʦʡ ʟʘʜʘʯʠ ʤʘʪʝʨʠʘʣʘ, ʰʠʧʳ ʢʘʟʘʣʠʩʴ ʧʝʨʣʘʤʫʪʨʦʚʳʤʠ, 

ʧʨʠʜʘʚʘʷ ʞʘʢʝʪʫ ʥʝʦʙʳʯʥʳʡ ʚʠʜ. ɼʘʥʥʳʡ ʞʘʢʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2. 

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 79 

 
ʈʠʩ. 2. ɾʘʢʝʪ Apex Coat 

 

ɺ 2019 ʛʦʜʫ ʥʘ ʙʘʣʫ Met Gala, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʢʘʞʜʳʡ ʛʦʜ ʚ ʅʴʶ-ʁʦʨʩʢʠʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ 

ʄʝʪʨʦʧʦʣʠʪʝʥ-ʤʫʟʝʝ, ʜʠʟʘʡʥʝʨ ɿʘʢ ʇʦʟʝʥ ʩʦʟʜʘʣ ʥʝʩʢʦʣʴʢʦ ʢʦʩʪʶʤʦʚ, ʠʩʧʦʣʴʟʫʷ ʪʝʭʥʦʣʦʛʠʠ 3D ʧʝʯʘʪʠ. 

ɼʣʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʙʳʣʦ ʩʦʟʜʘʥʦ ʙʦʣʝʝ ʪʨʠʜʮʘʪʠ ʣʝʧʝʩʪʢʦʚ ʜʣʷ ʧʣʘʪʴʷ-ʮʚʝʪʢʘ, ʘ ʜʣʷ ʜʨʫʛʦʛʦ ʙʳʣʦ ʩʦʟʜʘʥʦ 

ʙʦʣʝʝ ʯʝʪʳʨʝʭʩʦʪ ʵʣʝʤʝʥʪʦʚ, ʥʘʧʦʤʠʥʘʶʱʠʭ ʚʳʰʠʚʢʫ, ʥʘʧʝʯʘʪʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʢʘʥʠ. ʆʙʘ 

ʧʣʘʪʴʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3. ʄʦʜʝʣʴ ɼʞʦʨʜʘʥ ɼʘʥʥ, ʧʦʷʚʠʚʰʘʷʩʷ ʚ ʧʣʘʪʴʝ-ʮʚʝʪʢʝ ʥʘ ʧʫʙʣʠʢʝ, ʧʨʦʠʟʚʝʣʘ 

ʬʫʨʦʨ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠ ʬʦʪʦʛʨʘʬʠʠ ʩ ʙʘʣʘ ʠʤʝʥʥʦ ʩ ʵʪʠʤ ʧʣʘʪʴʝʤ. 

ʈʘʩʰʠʪʦʝ ʧʣʘʪʴʝ, ʠʟʛʦʪʦʚʣʝʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʙʳʣʦ ʪʝʧʣʦ ʚʩʪʨʝʯʝʥʦ ʧʫʙʣʠʢʦʡ, ʦʜʥʘʢʦ 

ʥʝ ʧʨʠʚʣʝʢʣʦ ʚʥʠʤʘʥʠʷ ʢ ʩʧʦʩʦʙʫ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʂʨʦʤʝ ʦʜʝʞʜʳ ʚ ʢʦʣʣʝʢʮʠʠ ʇʦʟʝʥʘ ʙʳʣʠ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʝ ʘʢʩʝʩʩʫʘʨʳ ʢʘʢ ʛʦʣʦʚʥʳʝ ʫʙʦʨʳ, ʚʦʨʦʪʥʠʢʠ ʠ ʢʦʨʩʝʪʳ. ʕʪʦ ʤʝʨʦʧʨʠʷʪʠʝ ʧʨʠʥʝʩʣʦ 

ʜʠʟʘʡʥʝʨʫ ʠʟʚʝʩʪʥʦʩʪʴ ʧʦʩʣʝ ʜʦʣʛʦʛʦ ʧʝʨʠʦʜʘ ʟʘʩʪʦʷ. 
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ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʪʨʝʭʤʝʨʥʘʷ ʧʝʯʘʪʴ ʩʪʘʣʘ ʜʦʩʪʫʧʥʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʨʫʧʥʳʭ ʙʨʝʥʜʦʚ, ʥʦ ʠ ʜʣʷ ʙʦʣʝʝ 

ʤʝʣʢʠʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʠ ʤʘʣʦʠʟʚʝʩʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ, ʩʪʘʣ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʝʠʤʫʱʝʩʪʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʦʟʜʘʥʠʠ ʦʜʝʞʜʳ ʠ ʘʢʩʝʩʩʫʘʨʦʚ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʵʪʦ ʙʳʣʦ 

ʨʘʙʦʯʠʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʤʥʦʛʠʭ ʙʨʝʥʜʦʚ. ʇʦʵʪʦʤʫ ʢʨʦʤʝ ʠʟʚʝʩʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ ʠ ʵʢʩʢʣʶʟʠʚʥʳʭ ʧʨʝʜʤʝʪʦʚ 

ʦʜʝʞʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʢʨʫʧʥʳʭ ʠʟʚʝʩʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʩʪʘʨʪʘʧʦʚ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʢʦʪʦʨʳʭ ï ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʤʘʩʩʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʪʘʨʪʘʧʦʚ ʷʚʣʷʝʪʩʷ ʥʠʜʝʨʣʘʥʜʩʢʠʡ New Industrial Order, ʟʘʷʚʠʚʰʠʡ ʦ ʩʝʙʝ 

ʚ 2023 ʛʦʜʫ, ʠ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʠʢʦʪʘʞʘ. ɹʣʘʛʦʜʘʨʷ 3D ʧʝʯʘʪʠ, ʪʘʢʦʡ 

ʪʨʠʢʦʪʘʞ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ ʧʦ ʨʘʩʭʦʜʫ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʦʰʠʚ ʠʟʜʝʣʠʷ, ʪʘʢ ʢʘʢ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʰʚʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʘʢʦʡ ʦʜʝʞʜʳ ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʪʘʢ ʢʘʢ 

ʠʟʜʝʣʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʝʜʠʥʦʡ ʥʠʪʠ ʤʘʪʝʨʠʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʝʜʠʥʳʤ ʦʙʲʝʢʪʦʤ ʚ 

ʮʝʣʦʤ. ʇʦʭʦʞʠʝ ʮʝʣʠ ʧʨʝʩʣʝʜʫʝʪ ʢʦʤʧʘʥʠʷ Stratasys, ʚʳʩʪʫʧʘʶʱʠʭ ʟʘ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʨʘʟʫʤʥʳʡ 

ʧʦʜʭʦʜ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʤʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ: 

ɺʦ-ʧʝʨʚʳʭ, ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʚʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʫʥʠʢʘʣʴʥʳʝ ʤʦʜʝʣʠ ʚ ʝʜʠʥʠʯʥʳʭ 

ʵʢʟʝʤʧʣʷʨʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʢʫʧʘʪʝʣʶ ʯʫʚʩʪʚʦʚʘʪʴ, ʯʪʦ ʦʥ ʢʫʧʠʣ ʵʣʠʪʘʨʥʫʶ ʚʝʱʴ. ʋʯʠʪʳʚʘʷ ʪʝʥʜʝʥʮʠʠ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʢʦʛʜʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʝʜʣʘʛʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʦʙʲʝʢʪʳ ʙʳʩʪʨʦʡ ʤʦʜʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ 
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ʙʶʜʞʝʪʥʫʶ ʮʝʥʦʚʫʶ ʢʘʪʝʛʦʨʠʶ ʠ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʤʦʜʝ ʠ 

ʩʦʟʜʘʥʠʶ ʦʜʝʞʜʳ ʠ ʘʢʩʝʩʩʫʘʨʦʚ. ɼʘʞʝ ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʚʩʝ 

ʨʘʚʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʝʤ ʢʘʢ ʥʝʯʪʦ ʦʩʦʙʝʥʥʦʝ ʠ ʵʢʩʢʣʶʟʠʚʥʦʝ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʝʛʦ ʦʪʥʦʰʝʥʠʠ ʢ ʵʪʠʤ ʧʨʝʜʤʝʪʘʤ ʛʘʨʜʝʨʦʙʘ. 

ɺʦ-ʚʪʦʨʳʭ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʯʪʦʙʳ 

ʩʜʝʣʘʪʴ ʚʝʱʠ ʝʱʝ ʙʦʣʝʝ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤʠ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 3D ʩʢʘʥʝʨʦʚ, ʪʦ ʝʩʪʴ, ʫʩʪʨʦʡʩʪʚ, 

ʢʦʪʦʨʳʝ ʠʟʤʝʨʷʶʪ ʛʝʦʤʝʪʨʠʶ ʦʙʲʝʢʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ ʩ ʧʦʤʦʱʴʶ ʨʝʥʪʛʝʥʦʚʩʢʠʭ, ʩʚʝʪʦʚʳʭ ʠʣʠ 

ʣʘʟʝʨʥʳʭ ʣʫʯʝʡ. ɹʣʘʛʦʜʘʨʷ ʠʤ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʪʝʣʦ ʟʘʢʘʟʯʠʢʘ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ, ʠ ʩʜʝʣʘʪʴ ʦʜʝʞʜʫ ʠʣʠ 

ʘʢʩʝʩʩʫʘʨʳ ʤʘʢʩʠʤʘʣʴʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʟʘʢʘʟʦʤ.  

ɺ-ʪʨʝʪʴʠʭ, ʪʘʢ ʢʘʢ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʤ, 

ʵʪʦ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʢ ʙʨʝʥʜʫ ʢʘʢ ʢ ʵʢʦʬʨʝʥʜʣʠ ʢʦʤʧʘʥʠʠ ʜʘʞʝ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʪʦ ʧʦʚʳʩʠʪ ʣʦʷʣʴʥʦʩʪʴ ʧʦʢʫʧʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩʰʠʨʝʥʠʶ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʅʝʜʦʩʪʘʚʢʠ ʫ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʞʝ ʠʤʝʶʪʩʷ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʣʦʞʥʦʩʪʴ ʥʘʣʘʞʠʚʘʥʠʷ 

ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʟ-ʟʘ ʯʝʛʦ ʢʨʫʧʥʳʝ ʙʨʝʥʜʳ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʪʨʝʭʤʝʨʥʫʶ ʧʝʯʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪ ʝʝ ʜʣʷ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ. ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʦʙʣʘʩʪʴʶ 3D ʧʝʯʘʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʧʨʦʱʘʷ ʪʝʤ ʩʘʤʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʧʦʟʚʦʣʷʷ ʥʘʭʦʜʠʪʴ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʮʠʠ. ɺʧʨʦʯʝʤ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʯʘʱʝ ʪʨʝʭʤʝʨʥʘʷ 

ʧʝʯʘʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʢʦʥʝʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 

ʘʫʪʩʦʨʩʠʥʛ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ ʠ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʞʝ 

ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 3D-ʧʨʠʥʪʝʨʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʝʭʤʝʨʥʫʶ ʧʝʯʘʪʴ ʚ ʰʠʨʦʢʦʤ 

ʩʧʝʢʪʨʝ ʧʨʠʣʦʞʝʥʠʡ ʠ ʜʣʷ ʟʘʜʘʯ, ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʥʝʝ ʵʪʦ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ [4]. 

ʂʨʦʤʝ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʧʣʘʩʪʠʢʦʚ, ʦʜʥʘʢʦ ʥʝ ʚʩʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʪʫʨʘʣʴʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʤʝʪʳ ʦʜʝʞʜʳ ʚʳʛʣʷʜʷʪ ʥʝʩʢʦʣʴʢʦ ʚʳʯʫʨʥʦ, ʥʘʧʦʤʠʥʘʷ ʙʦʣʴʰʝ ʘʨʪ-

ʦʙʲʝʢʪʳ, ʧʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʢʩʝʩʩʫʘʨʦʚ ʷʚʣʷʝʪʩʷ ʩʝʡʯʘʩ ʙʦʣʝʝ ʚʳʛʦʜʥʳʤ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʘ 

ʘʜʜʠʪʠʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʙʠʨʘʶʪ ʦʙʦʨʦʪʳ: ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʘʫʜʠʪʦʨʩʢʦʡ ʢʦʤʧʘʥʠʠ Expert Market 

Research, ʚ 2023 ʛʦʜʫ ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 

13 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʪʳ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʢ 2032 ʛʦʜʫ ʦʙʲʝʤ ʨʳʥʢʘ 

ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 72 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ ʧʨʠ ʩʨʝʜʥʝʛʦʜʦʚʦʤ ʪʝʤʧʝ ʨʦʩʪʘ ʨʳʥʢʘ 

20,9% [5]. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ ʫ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʘʥʠʡ ʚʦʟʥʠʢʥʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʵʪʦ ʙʫʜʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʨʦʩʦʤ ʚ ʚʦʧʨʦʩʝ ʨʘʟʚʠʪʠʷ ʠ 

ʫʣʫʯʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʫʜʝʪ ʠ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʪʨʝʭʤʝʨʥʦʡ 

ʧʝʯʘʪʠ. ʋʞʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʚʠʜʳ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʝ. ɺ ʤʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ FDM-ʪʝʭʥʦʣʦʛʠʠ ʧʝʯʘʪʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʧʦʩʣʦʡʥʦʛʦ ʥʘʥʝʩʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʙʦʣʴʰʝ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, 

ʚʢʣʶʯʘʷ ʧʝʯʘʪʴ ʥʘ ʪʢʘʥʠ. ʂʨʦʤʝ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʜʝʞʜʳ ʠ 

ʘʢʩʝʩʩʫʘʨʦʚ, ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʪʦʢʩʠʯʥʳʤʠ, ʠʤʝʪʴ 

ʥʝʙʦʣʴʰʫʶ ʫʩʘʜʢʫ ʠʣʠ ʥʝ ʠʤʝʪʴ ʝʝ ʚʦʚʩʝ, ʪʘʢ ʢʘʢ ʵʪʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʩ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʴʶ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʤʠʥʠʤʘʣʴʥʫʶ ʧʦʩʪʧʝʯʘʪʥʫʶ ʦʙʨʘʙʦʪʢʫ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʤʥʦʛʠʝ ʤʘʪʝʨʠʘʣʳ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʝʜʤʝʪʦʚ ʤʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʠ ʤʦʞʥʦ ʧʦʜʨʦʙʥʝʝ 

ʨʘʩʩʤʦʪʨʝʪʴ ʪʝ, ʯʪʦ ʦʪʚʝʯʘʶʪ ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʠʟʚʝʩʪʥʳʭ ʧʣʘʩʪʠʢʦʚ ʚ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʷʚʣʷʝʪʩʷ ABS 

(ʘʢʨʠʣʦʥʠʪʨʠʣʙʫʪʘʜʠʝʥʩʪʠʨʦʣ) ï ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʪʝʨʤʦʧʣʘʩʪʠʯʝʩʢʫʶ ʩʤʦʣʫ ʥʘ ʦʩʥʦʚʝ ʩʦʧʦʣʠʤʝʨʘ 

ʘʢʨʠʣʦʥʠʪʨʠʣʘ ʩ ʙʫʪʘʜʠʝʥʦʤ ʠ ʩʪʠʨʦʣʦʤ. ʕʪʦ ʦʜʠʥ ʠʟ ʩʪʘʨʝʡʰʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʧʣʘʩʪʠʢʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʘʜʜʠʪʠʚʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʉʘʤʦʝ ʰʠʨʦʢʦʝ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ï ɻ ʪʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʪʘʢ ʢʘʢ 

ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʫʜʘʨʦʧʨʦʯʥʦʩʪʠ ʠ ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ ʠʟ ʥʝʛʦ ʩʦʟʜʘʚʘʣʠʩʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʜʝʪʘʣʠ ʜʣʷ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʝʢʪʨ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʫʜʘ ʰʠʨʝ, ʪʘʢ ʢʘʢ 

ʜʘʥʥʳʡ ʧʣʘʩʪʠʢ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʨʦʤʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ: ʰʠʨʦʢʘʷ ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ, 

ʚʳʩʦʢʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ, ʣʝʛʢʦʩʪʴ ʠ ʙʦʣʴʰʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʧʦʩʪʧʝʯʘʪʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɽʩʪʴ ʥʝʜʦʩʪʘʪʢʠ ʚ 

ʚʠʜʝ ʥʝʙʦʣʴʰʦʡ ʫʩʘʜʢʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʥʪʝʨʦʚ ʩ ʟʘʢʨʳʪʦʡ ʧʝʯʘʪʥʦʡ ʢʘʤʝʨʦʡ ʚ ʚʠʜʫ 

ʥʝʜʦʧʫʩʪʠʤʦʩʪʠ ʩʢʚʦʟʥʷʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʝʯʘʪʠ, ʥʦ ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʧʣʘʩʪʠʢ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʪʷʞʝʣʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʦ ʠ ʚ ʯʘʩʪʥʦʤ ʣʶʙʠʪʝʣʴʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʚ ʤʦʜʥʦʡ 

ʠʥʜʫʩʪʨʠʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʦʚ ʘʢʩʝʩʩʫʘʨʦʚ. 

PLA ʠʣʠ ʞʝ ʧʦʣʠʘʢʪʠʜ (ʧʦʣʠʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ) ï ɻ ʪʦ ʧʣʘʩʪʠʢ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʤʦʣʦʯʥʘʷ 

ʢʠʩʣʦʪʘ, ʜʦʙʳʚʘʝʤʘʷ ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʧʨʠʤʝʨ, ʢʫʢʫʨʫʟʳ, ʩʘʭʘʨʥʦʛʦ ʪʨʦʩʪʥʠʢʘ ʠʣʠ ʩʦʝʚʦʛʦ 

ʙʝʣʢʘ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʦʪ ʧʣʘʩʪʠʢ ʙʠʦʨʘʟʣʘʛʘʝʤʳʤ ʠ ʵʢʦʣʦʛʠʯʥʳʤ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʧʣʘʩʪʠʢ ʣʝʛʢʦ ʧʦʜʜʘʝʪʩʷ 
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ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ, ʘ ʝʛʦ ʥʘʪʫʨʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʜʝʣʘʶʪ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʜʦʨʦʛʠʤ. ʊʘʢʞʝ ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʝʯʘʪʠ ʧʣʘʩʪʠʢ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʝʪ ʫʩʘʜʢʠ, ʪʦ ʵʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʜʝʣʘʶʪ ʝʛʦ ʩʘʤʳʤ 

ʧʦʧʫʣʷʨʥʳʤ ʧʣʘʩʪʠʢʦʤ ʜʣʷ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ. ʂʨʦʤʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, PLA ʦʙʣʘʜʘʝʪ 

ʦʯʝʥʴ ʰʠʨʦʢʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʧʝʯʘʪʠ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʉʘʤʳʡ ʛʣʘʚʥʳʡ ʝʛʦ ʤʠʥʫʩ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʤʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ ï ʵʪʦ ʨʝʘʢʮʠʷ ʧʣʘʩʪʠʢʘ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʫ. PLA ʠʤʝʝʪ ʥʠʟʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 60 ʛʨʘʜʫʩʦʚ ʧʣʘʩʪʠʢ 

ʥʘʯʠʥʘʝʪ ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ. ʕʪʦ ʥʝʩʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʣʘʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʤʦʜʥʳʭ ʜʝʬʠʣʝ, ʪʘʢ ʢʘʢ ʤʦʜʝʣʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʩʚʝʪʦʤ ʩʦʬʠʪʦʚ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʜʘʝʪ ʧʦʚʳʰʝʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʦʢʨʫʞʘʶʱʠʝ ʧʨʝʜʤʝʪʳ. ʆʜʥʘʢʦ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʧʣʘʩʪʠʢʘ 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʜʣʷ ʧʝʯʘʪʠ, ʦʥ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʚ ʣʶʙʠʪʝʣʴʩʢʠʭ, ʠ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ, ʪʘʢ ʢʘʢ ʝʛʦ ʣʝʛʢʦ ʢʫʧʠʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʤʘʭ. ʊʘʢʞʝ 

ʩʫʱʝʩʪʚʫʶʪ PLA-ʧʣʘʩʪʠʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʝʢʦʨʘʪʠʚʥʳʤ ï ʚ ʩʦʩʪʘʚ ʧʣʘʩʪʠʢʘ ʜʦʙʘʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ 

ʥʘʧʦʣʥʠʪʝʣʠ ʢʨʦʤʝ ʢʨʘʩʠʪʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʧʫʜʨʫ ʠʣʠ ʜʝʨʝʚʷʥʥʫʶ ʩʪʨʫʞʢʫ ʠʣʠ ʧʳʣʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʙʦʣʴʰʝ ʠʥʪʝʨʝʩʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ 

ʤʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ. 

SBS (ʩʪʠʨʦʣ-ʙʫʪʘʜʠʝʥ-ʩʪʠʨʦʣʴʥʳʡ ʢʘʫʯʫʢ) ï ʧʣʘʩʪʠʢ, ʢʦʪʦʨʳʡ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʜʠʟʘʡʥʝʨʦʚ 

ʠʟ-ʟʘ ʩʚʦʝʡ ʦʩʦʙʝʥʥʦʩʪʠ ð ʧʨʠ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʟʨʘʯʥʳʤ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.4. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʠʤʝʝʪ ʰʠʨʦʢʫʶ ʠ ʷʨʢʫʶ ʮʚʝʪʦʚʫʶ ʧʘʣʠʪʨʫ, ʯʪʦ ʚʳʛʦʜʥʦ ʚʳʜʝʣʷʝʪ ʝʛʦ ʥʘ ʬʦʥʝ ʜʘʞʝ 

ʧʦʧʫʣʷʨʥʳʭ ABS ʠ PLA. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʥʝʪʦʢʩʠʯʥʳʭ ʧʣʘʩʪʠʢʦʚ ʩʨʝʜʠ ʪʝʭ, ʯʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ï ʠʟ ʥʝʛʦ ʧʝʯʘʪʘʶʪʩʷ ʧʨʝʜʤʝʪʳ ʜʦʤʘʰʥʝʛʦ ʦʙʠʭʦʜʘ ʠ ʠʥʪʝʨʴʝʨʘ, ʘ 

ʪʘʢʞʝ ʘʢʩʝʩʩʫʘʨʳ ʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʦʜʝʞʜʳ. ɺ ʦʪʥʦʰʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʷ 

ʪʦʢʩʠʯʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʩʘʤʳʡ ʧʦʜʭʦʜʷʱʠʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʚ ʤʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ 

ʚ ʚʠʜʫ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʠʟʜʝʣʠʷ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʥ ʪʘʢʞʝ ʦʯʝʥʴ ʫʜʦʙʝʥ, ʪʘʢ ʢʘʢ 

ʧʨʠ ʧʝʯʘʪʠ ʫ ʥʝʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʫʩʘʜʢʘ, ʘ ʩʮʝʧʣʷʝʤʦʩʪʴ ʩʦ ʩʪʦʣʦʤ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ï ɻ ʪʦ ʩʚʦʡʩʪʚʦ 

ʚʳʛʦʜʥʦ ʧʨʠ ʧʝʯʘʪʠ ʧʨʷʤʦ ʥʘ ʪʢʘʥʠ, ʢʦʪʦʨʘʷ ʢʣʘʜʝʪʩʷ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ ʝʛʦ ʛʠʙʢʦʩʪʴ 

ʨʘʩʰʠʨʷʝʪ ʩʬʝʨʫ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʠʟʜʝʣʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʠʟʘʡʥʝʨʳ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ 

ʩʚʦʙʦʜʫ ʪʚʦʨʯʝʩʪʚʘ ʠ ʙʦʣʴʰʝ ʩʧʦʩʦʙʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʩʢʣʶʟʠʚʥʳʭ ʠʟʜʝʣʠʡ ʠ ʧʨʝʜʤʝʪʦʚ 

ʦʜʝʞʜʳ ʠ ʘʢʩʝʩʩʫʘʨʦʚ. 

 

 
ʈʠʩ. 4. ʇʨʠʤʝʨ ʧʨʝʜʤʝʪʘ ʠʟ ʧʨʦʟʨʘʯʥʦʛʦ SBS 

 

ɻʨʫʧʧʘ ʧʣʘʩʪʠʢʦʚ FLEX, ʩʦʟʜʘʶʱʠʡʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʫʨʝʪʘʥʘ ï ɻ ʪʦ ʛʠʙʢʠʝ, ʵʣʘʩʪʠʯʥʳʝ ʧʣʘʩʪʠʢʠ. 

ʀʟ-ʟʘ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʦʥʠ ʠʤʝʶʪ ʚʪʦʨʦʝ ʥʘʟʚʘʥʠʝ ï ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʝ ʵʣʘʩʪʦʤʝʨʳ ʠʣʠ ʬʣʝʢʩ ʬʠʣʘʤʝʥʪ. 

FLEX ʠʩʧʦʣʴʟʫʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʤʝʜʠʮʠʥʫ. ʇʨʠ 

ʠʟʤʝʥʝʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʵʪʦʪ ʧʣʘʩʪʠʢ ʣʠʙʦ ʙʦʣʝʝ ʪʚʝʨʜʳʤ, ʧʦʭʦʞʠʤ ʥʘ 

ABS, ʣʠʙʦ, ʥʘʦʙʦʨʦʪ, ʦʯʝʥʴ ʤʷʛʢʠʤ ʠ ʛʠʙʢʠʤ. ɼʣʷ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʙʳʣ ʩʦʟʜʘʥ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʜʣʷ 

ʵʪʠʭ ʮʝʣʝʡ FLEX, ʥʘʟʚʘʥʥʳʡ TPU. ɽʛʦ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ ʙʘʣʘʥʩʝ ʤʝʞʜʫ ʪʚʝʨʜʦʩʪʴʶ ʠ 

ʛʠʙʢʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʙʳʪʦʚʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʚʝʱʝʡ, ʥʘʧʨʠʤʝʨ, ʯʝʭʣʦʚ ʜʣʷ 

ʪʝʣʝʬʦʥʘ, ʘ ʪʘʢʞʝ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʧʦʨʪʠʚʥʦʡ ʦʙʫʚʠ ʠ ʜʨʫʛʠʭ ʪʦʚʘʨʦʚ ʠʟ 

ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ. ʇʣʘʩʪʠʢ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʚ ʝʛʦ ʩʦʩʪʘʚʝ, ʪʘʢʞʝ ʢʘʢ ʠ ʚ PLA, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ, ʜʦʙʳʚʘʝʤʘʷ ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɼʣʷ ʤʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʢʨʦʤʝ 

ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʣʝʛʢʦʩʪʴ ʧʦʩʪʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʠ 

ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʷ. ʆʜʥʘʢʦ ʝʛʦ ʩʪʦʠʤʦʩʪʴ ʧʨʝʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʚʳʰʝʥʘʟʚʘʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟʜʝʣʠʡ ʠʟ ʵʪʦʛʦ ʧʣʘʩʪʠʢʘ ʙʫʜʝʪ ʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʠʤ. 

Rubber (ʉʕɹʉ, ʩʪʠʨʦʣʵʪʠʣʝʥʙʫʪʠʣʝʥʩʪʠʨʦʣ) ï ʚʠʜ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʢʘʫʯʫʢʘ, ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʝʜʤʝʪʦʚ ʦʙʠʭʦʜʘ ʚ ʚʠʜʝ ʧʨʦʨʝʟʠʥʝʥʥʳʭ ʢʦʚʨʠʢʦʚ, ʰʠʥ, ʫʧʣʦʪʥʠʪʝʣʝʡ, ʘ 

ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ ʠʛʨʫʰʝʢ ʠ ʤʥʦʛʦʛʦ ʜʨʫʛʦʛʦ. ʀʥʦʝ ʥʘʟʚʘʥʠʝ, ʢʦʪʦʨʳʤ ʧʦʣʴʟʫʶʪʩʷ ʠʥʦʩʪʨʘʥʥʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ï ʨʝʟʠʥʦʧʦʜʦʙʥʳʡ ʬʠʣʘʤʝʥʪ. ɺ ʤʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʯʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʫʚʠ ʠ ʦʙʫʚʥʳʭ ʧʦʜʦʰʚ ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 5, ʪʘʢ ʢʘʢ 

ʤʘʪʝʨʠʘʣ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʭʦʞʠ ʧʦ ʦʙʱʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʘ ʠʟʜʝʣʠʷ, 
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ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʠʟ ʨʝʟʠʥʳ ʠ ʝʝ ʘʥʘʣʦʛʦʚ. ɻʣʘʚʥʳʡ ʤʠʥʫʩ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʦʥ ʧʦʩʪʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ 

ʯʝʨʥʦʤ ʮʚʝʪʝ, ʯʪʦ ʦʯʝʥʴ ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʬʝʨʫ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥ ʧʣʦʭʦ ʧʦʜʜʘʝʪʩʷ 

ʧʦʩʪʧʝʯʘʪʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʥʦ ʝʛʦ ʵʣʘʩʪʠʯʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʟʚʦʣʷʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʬʫʨʥʠʪʫʨʳ ʠ ʵʣʝʤʝʥʪʦʚ ʦʜʝʞʜʳ, ʛʜʝ ʪʨʝʙʫʶʪʩʷ ʠʤʝʥʥʦ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʝʩʪʘʥʜʘʨʪʥʳʝ 

ʠʟʜʝʣʠʷ ʜʣʷ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

 
ʈʠʩ. 5. ʆʙʫʚʥʘʷ ʧʦʜʦʰʚʘ ʠʟ ʤʘʪʝʨʠʘʣʘ Rubber 

   

ʆʜʥʠʤ ʠʟ ʥʦʚʠʯʢʦʚ ʥʘ ʨʳʥʢʝ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ, ʦʜʥʘʢʦ ʩʨʘʟʫ ʞʝ ʦʙʨʝʪʰʠʡ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ 

ʜʠʟʘʡʥʝʨʩʢʦʡ ʩʬʝʨʝ ï ʵʪʦ ʧʣʘʩʪʠʢ eSilk-PLA ʦʪ Esun. ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʚʥʝʰʥʠʤ ʚʠʜʦʤ: 

ʛʣʷʥʮʝʚʳʡ, ʩ ʰʝʣʢʦʚʳʤ ʦʪʙʣʝʩʢʦʤ, ʦʙʣʘʜʘʶʱʠʤ ʙʦʣʝʝ ʷʨʢʠʤʠ ʠ ʥʘʩʳʱʝʥʥʳʤʠ ʮʚʝʪʘʤʠ, ʯʝʤ ʫ ʦʙʳʯʥʦʛʦ 

PLA, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 6. ɼʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʜʫʩʪʨʠʠ ʤʦʜʳ, ʪʘʢ ʢʘʢ ʦʥ 

ʵʢʦʣʦʛʠʯʥʳʡ, ʙʝʟʦʧʘʩʥʳʡ (ʥʝʪʦʢʩʠʯʥʳʡ) ʜʣʷ ʯʝʣʦʚʝʢʘ. ʕʪʦʪ ʧʣʘʩʪʠʢ ʠʟ ʛʨʫʧʧʳ PLA, ʪʦ ʝʩʪʴ, ʚ ʝʛʦ ʦʩʥʦʚʝ 

ʥʘʭʦʜʷʪʩʷ ʥʘʪʫʨʘʣʴʥʳʝ ʢʠʩʣʦʪʳ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʪʘʢʞʝ ʙʠʦʨʘʟʣʘʛʘʝʤʳʤ, ʭʦʨʦʰʦ ʧʦʜʜʘʶʱʠʤʩʷ ʧʦʚʪʦʨʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʝ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʣʘʪʴ ʩʣʦʞʥʳʝ ʤʥʦʛʦʮʚʝʪʥʳʝ ʢʘʪʫʰʢʠ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʠʟʜʝʣʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʚʥʝʰʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʘ ʪʘʢʞʝ ʣʝʛʢʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ ʠʟ ʥʝʛʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʢʩʝʩʩʫʘʨʦʚ ʠ ʚʥʝʰʥʠʭ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʜʝʞʜʳ. 

 

 
ʈʠʩ.6. ʇʨʠʤʝʨ ʠʟʜʝʣʠʷ ʠʟ ʤʥʦʛʦʮʚʝʪʥʦʛʦ eSilk-PLA 

 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʤʷʥʫʪʴ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʝʯʘʪʠ ʢʘʢ Ceramo ʠ Ceramo-Tex, ʩʦʟʜʘʥʥʳʝ 

ʥʘ ʦʩʥʦʚʝ ʩʪʠʨʦʣ-ʘʢʨʠʣʦʥʠʪʨʠʣʴʥʦʡ ʩʤʦʣʳ (SAN). ʕʪʦ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʠʤ ʚʥʝʰʥʠʤ ʠ 

ʬʠʟʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠʤʠʪʠʨʫʶʪ ʢʝʨʘʤʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ, ʯʪʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʠʟʘʡʥʝʨʩʢʠʭ 

ʧʨʦʝʢʪʘʭ, ʯʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩ. 7. ʀʟʜʝʣʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ 

ʩʧʘʡʢʦʡ ʤʝʞʜʫ ʩʣʦʷʤʠ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʩʪʧʝʯʘʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʠʟʫʘʣʴʥʦ 

ʟʘʤʝʪʥʳʭ ʧʝʯʘʪʥʳʭ ʩʣʦʝʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʩ ʧʦʤʦʱʴʶ ʘʙʨʘʟʠʚʥʳʭ 

ʩʨʝʜʩʪʚ, ʥʘʧʨʠʤʝʨ, ʥʘʞʜʘʯʥʦʡ ʙʫʤʘʛʠ, ʜʝʣʘʷ ʠʭ ʣʠʙʦ ʤʘʪʦʚʳʤʠ, ʣʠʙʦ ʛʣʷʥʮʝʚʳʤʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʜʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʪʣʠʯʘʝʪʩʷ ʪʚʝʨʜʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʢʘʢ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʦʚ, ʪʘʢ ʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʝʯʥʳʭ ʠʟʜʝʣʠʡ, ʥʘʧʨʠʤʝʨ, ʬʫʨʥʠʪʫʨʳ ʠ ʘʢʩʝʩʩʫʘʨʦʚ, 
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ʠʤʠʪʠʨʫʶʱʠʭ ʢʝʨʘʤʠʯʝʩʢʠʝ ʠ ʛʣʠʥʷʥʳʝ ʧʨʝʜʤʝʪʳ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ 

ʧʦʩʪʦʙʨʘʙʦʪʢʠ ʜʝʣʘʝʪ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʞʝ ʚ ʦʩʥʦʚʝ 

ʧʣʘʩʪʠʢʦʚ ʣʝʞʘʪ ʥʘʪʫʨʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʝʪʦʢʩʠʯʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʦʪʚʝʯʘʝʪ 

ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʤʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ. 

 

 
 ͊

 
 ͋

˾͙ͫΦ тΦ ˽͙͔ͪͣͪ· ͙͔͙͚͒͘͡ ͙͘ /ŜǊŀƳƻπ¢ŜȄΥ 
͊ ς ͎͍ͦͭͦ·͔ ͙͔͙͒͘͡ΎΤ ͋ ς ͫͭͪͯͭͯͪ͊͟ ͔͙ͣ͊ͭͪ͊͊͡ 

 

ɿʘʢʣʶʯʝʥʠʝ  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʘʜʜʠʪʠʚʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʣʘʩʪʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʝʪʦʢʩʠʯʥʳ ʢʘʢ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʘʢ ʠ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʙʦʣʴʰʝʛʦ ʚʳʙʦʨʘ ʫ ʜʠʟʘʡʥʝʨʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʜʝʞʜʳ ʠ ʘʢʩʝʩʩʫʘʨʦʚ. 

ʂʘʞʜʳʡ ʜʠʟʘʡʥʝʨ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʧʣʘʩʪʠʢ ʥʝ ʪʦʣʴʢʦ ʧʦ ʮʚʝʪʫ, ʥʦ ʠ ʧʦ ʝʛʦ ʩʚʦʡʩʪʚʘʤ ï ʬʠʟʠʯʝʩʢʠʤ ʠ 

ʚʥʝʰʥʠʤ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʡ ʠʟʜʝʣʠʡ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʫʯʠʪʳʚʘʷ ʨʘʟʚʠʪʠʝ ʘʜʜʠʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʝʱʝ ʨʘʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʦʚʩʝʤʝʩʪʥʦʤ ʚʥʝʜʨʝʥʠʠ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʚ ʤʦʜʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʦʜʥʘʢʦ 

ʚʩʝ ʙʦʣʴʰʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʘʩʣʠ ʦʙʨʘʱʘʶʪʩʷ ʢ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʵʪʦ ʦʟʥʘʯʘʝʪ ʝʝ ʩʪʘʙʠʣʴʥʦʝ ʠ 

ʫʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʙʫʜʫʱʝʤ.  
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʮʠʬʨʦʚʳʭ ʠ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 
ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʗʢʫʥʠʯʝʚʘ ɽ.ʅ.  

Scientific supervisor: Associate Professor of the Department of Digital and Additive 
Technologies, Candidate of Technical Sciences. Iakunicheva E.N. 
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ʋɼʂ 004 
 
ʈ.ʆ. ʂʠʨʠʣʣʦʚ 
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʉʇʆʉʆɹʓ ʆɹʈɸɹʆʊʂʀ ʀɿʆɹʈɸɾɽʅʀʁ ɺ MATLAB 
 
É ʈ.ʆ. ʂʠʨʠʣʣʦʚ, 2024 
 
ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MATLAB ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ, 

ʪʘʢʠʝ ʢʘʢ ʨʘʟʜʝʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʮʚʝʪʦʚʳʝ ʢʘʥʘʣʳ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʮʚʝʪʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʧʦʨʦʛʦʚʘʷ ʦʙʨʘʙʦʪʢʘ, ʩʝʛʤʝʥʪʘʮʠʷ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ ʬʠʣʴʪʨʳ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʤʦʛʘʶʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠ ʫʣʫʯʰʘʪʴ ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʊʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ ʟʘʜʘʯʠ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʣʠʮ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʢʘʩʢʘʜʥʳʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʍʘʘʨʘ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ, MATLAB, ʮʚʝʪʦʚʳʝ ʢʘʥʘʣʳ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʮʚʝʪʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʨʦʛʦʚʘʷ ʦʙʨʘʙʦʪʢʘ, ʩʝʛʤʝʥʪʘʮʠʷ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʬʠʣʴʪʨʳ, ʚʠʟʫʘʣʠʟʘʮʠʷ, 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʣʠʮ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʘʣʛʦʨʠʪʤʳ, ʤʝʪʦʜʳ, ʘʥʘʣʠʟ, 

ʤʦʜʠʬʠʢʘʮʠʷ, ʫʣʫʯʰʝʥʠʝ. 

 

R.O. Kirillov 
 

Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 
 
METHODS OF IMAGE PROCESSING IN MATLAB 
 
Image processing using MATLAB includes various methods and algorithms such as image division into color 

channels, color space transformation, thresholding, segmentation, morphological operations and filters. These 

techniques help analyze, modify, and enhance digital images. The problems of face detection and pattern 

recognition in images using various computer vision algorithms, such as cascade Haar classifiers and neural 

networks, are also discussed. 

Keywords: Image processing, MATLAB, color channels, color space transformation, thresholding, segmentation, 

morphological operations, filters, visualization, face detection, pattern recognition, computer vision, algorithms, 

methods, analysis, modification, improvement. 

 

ɺ ʤʠʨʝ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʛʦ ʦʙʲʝʤʘ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤ ʠ ʥʝʦʪʲʝʤʣʝʤʳʤ ʘʩʧʝʢʪʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʫʣʫʯʰʝʥʠʷ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʘʪʴ ʠʭ ʢʘʯʝʩʪʚʦ, ʠʟʚʣʝʢʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʠ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ. ʆʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʷʚʣʷʝʪʩʷ MATLAB, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʦʱʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʬʠʣʴʪʨʘʮʠʶ ʠ ʫʣʫʯʰʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʩʝʛʤʝʥʪʘʮʠʶ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ, ʢʦʤʧʨʝʩʩʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠ ʬʫʥʢʮʠʠ MATLAB, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ. ʇʝʨʚʳʡ ʠʟ ʥʠʭ ð ʨʘʟʜʝʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʮʚʝʪʦʚʳʝ ʢʘʥʘʣʳ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʨʘʟʜʝʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʥʘʣʳ: 

- ʄʦʜʝʣʴ RGB (ʢʨʘʩʥʳʡ-ʟʝʣʝʥʳʡ-ʩʠʥʠʡ). ɺ ʵʪʦʤ ʧʦʜʭʦʜʝ ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʨʝʤʷ ʮʚʝʪʦʚʳʤʠ ʢʘʥʘʣʘʤʠ: ʢʨʘʩʥʳʤ (R), ʟʝʣʝʥʳʤ (G) ʠ ʩʠʥʠʤ (B). ʀʟʦʙʨʘʞʝʥʠʝ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʢʘʥʘʣʘ, ʛʜʝ ʢʘʞʜʳʡ ʢʘʥʘʣ ʩʦʜʝʨʞʠʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʮʚʝʪʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ. ʕʪʦ ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʮʚʝʪʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 
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- ʄʦʜʝʣʴ HSV (ʦʪʪʝʥʦʢ-ʥʘʩʳʱʝʥʥʦʩʪʴ-ʷʨʢʦʩʪʴ). ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʮʚʝʪʘ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʢʘʥʘʣʘ: 

ʦʪʪʝʥʦʢ (H), ʥʘʩʳʱʝʥʥʦʩʪʴ (S) ʠ ʷʨʢʦʩʪʴ (V). ʆʪʪʝʥʦʢ ʦʧʨʝʜʝʣʷʝʪ ʩʘʤ ʮʚʝʪ (ʥʘʧʨʠʤʝʨ, ʢʨʘʩʥʳʡ ʠʣʠ 

ʩʠʥʠʡ), ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʥʘʩʢʦʣʴʢʦ ʵʪʦʪ ʮʚʝʪ ʯʠʩʪʳʡ ʠ ʷʨʢʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʷʨʢʦʩʪʴ ʮʚʝʪʘ, ʦʪ 

ʙʝʣʦʛʦ ʜʦ ʯʝʨʥʦʛʦ. 

- ʄʦʜʝʣʴ CMYK. ɺ ʵʪʦʤ ʧʦʜʭʦʜʝ ʮʚʝʪʘ ʨʘʟʜʝʣʝʥʳ ʥʘ ʯʝʪʳʨʝ ʢʘʥʘʣʘ: ʮʠʘʥ (C), ʤʘʜʞʝʥʪʘ (M), 
ʞʝʣʪʳʡ (Y) ʠ ʯʝʨʥʳʡ (K). ʎʚʝʪ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʫʪʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʵʪʠʭ ʯʝʪʳʨʝʭ 

ʢʘʥʘʣʦʚ. ʄʦʜʝʣʴ CMYK ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʝʯʘʪʠ ʠ ʛʨʘʬʠʯʝʩʢʦʤ ʜʠʟʘʡʥʝ. 

- ʄʦʜʝʣʴ Lab. ʮʚʝʪʦʚʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʮʚʝʪʘ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʩ ʫʯʝʪʦʤ ʷʨʢʦʩʪʠ (L-

ʢʦʤʧʦʥʝʥʪʘ) ʠ ʜʚʫʭ ʮʚʝʪʦʚʳʭ ʢʘʥʘʣʦʚ (a-ʢʦʤʧʦʥʝʥʪʘ ʠ b-ʢʦʤʧʦʥʝʥʪʘ). ʂʦʤʧʦʥʝʥʪʘ L ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʷʨʢʦʩʪʴ ʧʠʢʩʝʣʷ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 100, ʛʜʝ 0 ʧʨʝʜʩʪʘʚʣʷʝʪ ʯʝʨʥʳʡ ʮʚʝʪ, ʘ 100 ð ʙʝʣʳʡ 

ʮʚʝʪ. ʂʦʤʧʦʥʝʥʪʳ a ʠ b ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʚʝʪʦʚʳʝ ʦʪʪʝʥʢʠ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -128 ʜʦ 127. 

ʂʦʤʧʦʥʝʥʪʘ a ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʝʣʝʥʳʡ-ʢʨʘʩʥʳʡ ʮʚʝʪʦʚʦʡ ʦʪʪʝʥʦʢ, ʛʜʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʝʣʝʥʳʤ ʦʪʪʝʥʢʘʤ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ð ʢʨʘʩʥʳʤ ʦʪʪʝʥʢʘʤ. ʂʦʤʧʦʥʝʥʪʘ b 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʠʥʝ-ʞʝʣʪʳʡ ʮʚʝʪʦʚʦʡ ʦʪʪʝʥʦʢ, ʛʜʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʠʥʠʤ 

ʦʪʪʝʥʢʘʤ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ð ʞʝʣʪʳʤ ʦʪʪʝʥʢʘʤ.  

ʂʦʛʜʘ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʮʚʝʪʦʚʳʝ ʢʘʥʘʣʳ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʢʘʞʜʳʤ ʢʘʥʘʣʦʤ ʦʪʜʝʣʴʥʦ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʷʨʢʦʩʪʴ, ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʠʣʠ 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʥʝʟʘʚʠʩʠʤʦ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʟʦʙʨʘʞʝʥʠʡ ʠʣʠ 

ʚʳʧʦʣʥʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʮʚʝʪʘʤʠ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʮʚʝʪʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ ð ʵʪʦ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʩʧʦʩʦʙʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʮʚʝʪʦʚ ʚ ʠʟʦʙʨʘʞʝʥʠʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʮʚʝʪʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ: 

- RGB ʚ CMYK. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟ RGB ʚ CMYK ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʢʦʥʚʝʨʪʘʮʠʠ 
ʟʥʘʯʝʥʠʡ ʮʚʝʪʦʚʳʭ ʢʘʥʘʣʦʚ RGB ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʮʚʝʪʦʚʳʭ ʢʘʥʘʣʦʚ CMYK.  

- RGB ʚ HSV ʠʣʠ HSL. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟ RGB ʚ HSV ʠʣʠ HSL ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 
ʧʝʨʝʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʮʚʝʪʦʚʳʭ ʢʘʥʘʣʦʚ RGB ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʮʚʝʪʦʚʳʭ ʢʘʥʘʣʦʚ HSV ʠʣʠ 

HSL.  

- CMYK ʚ RGB. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟ CMYK ʚ RGB ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʢʦʥʚʝʨʪʘʮʠʠ 
ʟʥʘʯʝʥʠʡ ʮʚʝʪʦʚʳʭ ʢʘʥʘʣʦʚ CMYK ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʮʚʝʪʦʚʳʭ ʢʘʥʘʣʦʚ RGB.  

- HSV ʠʣʠ HSL ʚ RGB. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟ HSV ʠʣʠ HSL ʚ RGB ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 
ʧʝʨʝʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʮʚʝʪʦʚʳʭ ʢʘʥʘʣʦʚ HSV ʠʣʠ HSL ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʮʚʝʪʦʚʳʭ ʢʘʥʘʣʦʚ 

RGB. 

ʇʦʨʦʛʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ð ʵʪʦ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ: ʧʠʢʩʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʝʚʳʰʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʨʦʛʦʚʳʡ ʫʨʦʚʝʥʴ, ʠ ʧʠʢʩʝʣʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʜʦʩʪʠʛʘʶʪ ʵʪʦʛʦ ʫʨʦʚʥʷ. ʕʪʦ ʧʦʣʝʟʥʳʡ ʤʝʪʦʜ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʠ ʫʜʘʣʝʥʠʷ ʰʫʤʘ.  

ɺ Matlab ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʦʨʦʛʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ:  

- ʇʨʦʩʪʦʡ ʧʦʨʦʛ (Simple Thresholding). ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʫʩʪʘʥʦʚʢʝ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ 
ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʧʠʢʩʝʣʷ ʚʳʰʝ ʧʦʨʦʛʘ, ʪʦ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʙʝʣʳʤ, ʘ ʝʩʣʠ ʥʠʞʝ ð 

ʯʝʨʥʳʤ. ʇʨʦʩʪʦʡ ʧʦʨʦʛ ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʬʦʥ ʠ ʦʙʲʝʢʪʳ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʠʤʝʶʪ ʨʘʟʥʳʝ 

ʷʨʢʦʩʪʠ.  

- ɸʜʘʧʪʠʚʥʳʡ ʧʦʨʦʛ (Adaptive Thresholding) ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʩʪʦʛʦ ʧʦʨʦʛʘ, ʘʜʘʧʪʠʚʥʳʡ ʧʦʨʦʛ 
ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʳʝ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʠʟʦʙʨʘʞʝʥʠʷ. ʕʪʦ ʦʩʦʙʝʥʥʦ 

ʧʦʣʝʟʥʦ, ʢʦʛʜʘ ʷʨʢʦʩʪʴ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʥʝʦʜʥʦʨʦʜʥʘ. ɸʜʘʧʪʠʚʥʳʡ ʧʦʨʦʛ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʦʢʥʘ, ʢʦʪʦʨʦʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ ʠ ʧʨʠʤʝʥʷʝʪ ʧʦʨʦʛ ʢ ʢʘʞʜʦʤʫ ʦʢʥʫ.  

- ʆʪʩʝʚ ʧʦʨʦʛʘ (Otsu's Thresholding). ʕʪʦʪ ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʦʧʪʠʤʘʣʴʥʦʝ 
ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʷʨʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʥ ʩʪʨʝʤʠʪʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʜʠʩʧʝʨʩʠʶ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʧʠʢʩʝʣʝʡ (ʬʦʥ ʠ ʦʙʲʝʢʪʳ) ʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʨʘʟʥʠʮʫ ʤʝʞʜʫ 

ʢʣʘʩʩʘʤʠ.  

- ʄʥʦʛʦʫʨʦʚʥʝʚʳʡ ʧʦʨʦʛ (Multi -level Thresholding). ɺʤʝʩʪʦ ʨʘʟʜʝʣʝʥʠʷ ʧʠʢʩʝʣʝʡ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ, ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʧʦʨʦʛ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʧʠʢʩʝʣʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ. ʕʪʦ ʧʦʣʝʟʥʦ, ʢʦʛʜʘ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʲʝʢʪʳ ʩ ʨʘʟʥʦʡ ʷʨʢʦʩʪʴʶ ʠʣʠ ʮʚʝʪʦʤ. 

ʉʝʛʤʝʥʪʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ð ʵʪʦ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʝʛʤʝʥʪʦʚ ʠʣʠ 

ʨʝʛʠʦʥʦʚ ʩʭʦʞʠʭ ʧʠʢʩʝʣʝʡ. ʕʪʦ ʚʘʞʥʘʷ ʟʘʜʘʯʘ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʥʥʦʪʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʤʝʜʠʮʠʥʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʜʨʫʛʠʝ.  

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ:  

- ʇʦʨʦʛʦʚʘʷ ʩʝʛʤʝʥʪʘʮʠʷ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʳʙʦʨʝ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ 
ʨʘʟʜʝʣʷʝʪ ʧʠʢʩʝʣʠ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ð ʬʦʥ ʠ ʦʙʲʝʢʪʳ. ʇʠʢʩʝʣʠ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʳʰʝ ʧʦʨʦʛʘ 

ʩʯʠʪʘʶʪʩʷ ʦʙʲʝʢʪʘʤʠ, ʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʥʠʞʝ ʧʦʨʦʛʘ ð ʬʦʥʦʤ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʦʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ, ʥʦ 
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ʤʦʞʝʪ ʙʳʪʴ ʥʝʵʬʬʝʢʪʠʚʥʳʤ, ʢʦʛʜʘ ʠʟʦʙʨʘʞʝʥʠʝ ʠʤʝʝʪ ʩʣʦʞʥʳʝ ʬʦʥʳ ʠʣʠ ʦʙʲʝʢʪʳ ʩ ʚʘʨʠʘʪʠʚʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ.  

- ʄʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ ʛʨʘʬʦʚ. ɺ ʵʪʠʭ ʤʝʪʦʜʘʭ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʘ, ʛʜʝ 
ʧʠʢʩʝʣʠ ʷʚʣʷʶʪʩʷ ʚʝʨʰʠʥʘʤʠ, ʘ ʩʚʷʟʠ ʤʝʞʜʫ ʧʠʢʩʝʣʷʤʠ ð ʨʝʙʨʘʤʠ. ɿʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʨʘʟʙʠʝʥʠʶ ʛʨʘʬʘ 

ʥʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʩʝʛʤʝʥʪʳ, ʛʜʝ ʩʝʛʤʝʥʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʲʝʢʪʘʤ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ɸʣʛʦʨʠʪʤʳ, 

ʪʘʢʠʝ ʢʘʢ ʘʣʛʦʨʠʪʤ ʨʘʟʨʝʟʘ ʥʘ ʛʨʘʬʘʭ (Graph Cut) ʠʣʠ ʘʣʛʦʨʠʪʤʳ ʥʘ ʦʩʥʦʚʝ ʩʚʷʟʥʦʩʪʠ (Connected 

Components), ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ.  

- ʄʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ ʦʙʫʯʝʥʠʷ ʩ ʫʯʠʪʝʣʝʤ. ɺ ʵʪʠʭ ʤʝʪʦʜʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ, 
ʩʦʜʝʨʞʘʱʘʷ ʨʘʟʤʝʯʝʥʥʳʝ ʩʝʛʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʭ 

ʢʘʢ ʤʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʣʠ ʩʝʛʤʝʥʪʘʮʠʠ, ʤʦʜʝʣʴ ʦʙʫʯʘʝʪʩʷ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʩʝʛʤʝʥʪʳ ʥʘ ʥʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ (Random Forest) 

ʠʣʠ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (Convolutional Neural Networks).  

- ʄʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ ʪʝʢʩʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ. ʕʪʠ ʤʝʪʦʜʳ ʘʥʘʣʠʟʠʨʫʶʪ ʪʝʢʩʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʧʠʢʩʝʣʝʡ, ʪʘʢʠʝ ʢʘʢ ʪʝʢʩʪʫʨʥʳʝ ʜʝʩʢʨʠʧʪʦʨʳ ʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ, ʯʪʦʙʳ ʨʘʟʜʝʣʠʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʩʝʛʤʝʥʪʳ. ʆʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʧʠʢʩʝʣʠ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʩʝʛʤʝʥʪʘ ʠʤʝʶʪ 

ʩʭʦʞʠʝ ʪʝʢʩʪʫʨʥʳʝ ʩʚʦʡʩʪʚʘ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ð ʵʪʦ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ 

ʠʟʤʝʥʝʥʠʠ ʬʦʨʤʳ ʠ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʆʥʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʟʘʜʘʯʘʭ 

ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʫʜʘʣʝʥʠʠ ʰʫʤʦʚ ʠ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʩʥʦʚʥʳʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʚʢʣʶʯʘʶʪ ʜʠʣʘʪʘʮʠʶ (dilation) ʠ ʵʨʦʟʠʶ (erosion).  

ʕʨʦʟʠʷ ð ʵʪʦ ʦʧʝʨʘʮʠʷ, ʢʦʪʦʨʘʷ ʫʤʝʥʴʰʘʝʪ ʨʘʟʤʝʨ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʧʫʪʝʤ ʫʜʘʣʝʥʠʷ 

ʧʠʢʩʝʣʝʡ ʥʘ ʛʨʘʥʠʮʝ ʦʙʲʝʢʪʘ. ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʢʘʥʠʨʦʚʘʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʵʣʝʤʝʥʪʘ (ʥʝʙʦʣʴʰʦʛʦ ʰʘʙʣʦʥʘ) ʠ ʧʨʦʚʝʨʢʝ, ʥʘʭʦʜʠʪʩʷ ʣʠ ʩʪʨʫʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ ʧʦʣʥʦʩʪʴʶ ʚʥʫʪʨʠ 

ʦʙʲʝʢʪʘ. ɽʩʣʠ ʦʥ ʧʦʣʥʦʩʪʴʶ ʚʥʫʪʨʠ, ʪʦ ʮʝʥʪʨʘʣʴʥʳʡ ʧʠʢʩʝʣʴ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 1, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ð ʚ 0. ʕʨʦʟʠʷ ʧʦʤʦʛʘʝʪ ʫʜʘʣʠʪʴ ʤʝʣʢʠʝ ʦʙʲʝʢʪʳ ʠ ʰʫʤ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʠ.  

ɼʠʣʘʪʘʮʠʷ ð ʵʪʦ ʦʧʝʨʘʮʠʷ, ʢʦʪʦʨʘʷ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʟʤʝʨ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʧʫʪʝʤ 

ʜʦʙʘʚʣʝʥʠʷ ʧʠʢʩʝʣʝʡ ʥʘ ʛʨʘʥʠʮʝ ʦʙʲʝʢʪʘ. ʆʥʘ ʪʘʢʞʝ ʦʩʥʦʚʘʥʘ ʥʘ ʩʢʘʥʠʨʦʚʘʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʧʨʦʚʝʨʢʝ, ʥʘʭʦʜʠʪʩʷ ʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʧʠʢʩʝʣʴ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʥʘ ʛʨʘʥʠʮʝ ʦʙʲʝʢʪʘ. ɽʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʮʝʥʪʨʘʣʴʥʳʡ ʧʠʢʩʝʣʴ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 1, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ð ʚ 0. ɼʠʣʘʪʘʮʠʷ ʧʦʤʦʛʘʝʪ ʟʘʧʦʣʥʠʪʴ ʧʨʦʙʝʣʳ ʚʥʫʪʨʠ ʦʙʲʝʢʪʦʚ 

ʠ ʦʙʲʝʜʠʥʠʪʴ ʙʣʠʟʣʝʞʘʱʠʝ ʦʙʲʝʢʪʳ.  

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʦʧʝʨʘʮʠʠ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ, ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʵʨʦʟʠʶ ʠ 

ʜʠʣʘʪʘʮʠʶ.  

ʆʪʢʨʳʪʠʝ ð ʵʪʦ ʩʥʘʯʘʣʘ ʵʨʦʟʠʷ, ʘ ʟʘʪʝʤ ʜʠʣʘʪʘʮʠʷ, ʠ ʦʥʦ ʧʦʤʦʛʘʝʪ ʫʜʘʣʠʪʴ ʰʫʤ ʠ ʨʘʟʜʝʣʠʪʴ 

ʦʙʲʝʢʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ.  

ɿʘʢʨʳʪʠʝ ð ʵʪʦ ʩʥʘʯʘʣʘ ʜʠʣʘʪʘʮʠʷ, ʘ ʟʘʪʝʤ ʵʨʦʟʠʷ, ʠ ʦʥʦ ʧʦʤʦʛʘʝʪ ʟʘʧʦʣʥʠʪʴ ʧʨʦʙʝʣʳ ʚʥʫʪʨʠ 

ʦʙʲʝʢʪʦʚ ʠ ʦʙʲʝʜʠʥʠʪʴ ʙʣʠʟʣʝʞʘʱʠʝ ʦʙʲʝʢʪʳ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʠ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ ʨʘʟʣʠʯʥʳʤ 

ʪʠʧʘʤ ʠʟʦʙʨʘʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʯʝʨʥʦ-ʙʝʣʳʝ, ʩʝʨʳʝ ʠ ʮʚʝʪʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʉʢʝʣʝʪʠʟʘʮʠʷ ʚ ʦʙʨʘʙʦʪʢʝ ʠʟʦʙʨʘʞʝʥʠʡ ð ɻ ʪʦ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʚʫʭʤʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʚ ʝʛʦ ʫʧʨʦʱʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʪʦʣʴʢʦ ʠʟ ʪʦʥʢʠʭ ʣʠʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʦʩʥʦʚʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʢʝʣʝʪʠʟʘʮʠʠ ð ʚʳʜʝʣʝʥʠʝ ʬʦʨʤʳ ʠ ʩʪʨʫʢʪʫʨʳ 

ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʠʛʥʦʨʠʨʫʷ ʠʭ ʚʥʫʪʨʝʥʥʠʝ ʜʝʪʘʣʠ ʠ ʰʠʨʠʥʳ ʢʦʥʪʫʨʦʚ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʘʥʘʣʠʟʘ ʬʦʨʤʳ, ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʡ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ. 

ʊʝʭʥʦʣʦʛʠʷ "split and merge" (ʨʘʟʜʝʣʝʥʠʝ ʠ ʦʙʲʝʜʠʥʝʥʠʝ) ʚ ʦʙʨʘʙʦʪʢʝ ʠʟʦʙʨʘʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʤʝʪʦʜʦʚ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʩʝʛʤʝʥʪʳ 

(split) ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʦʙʲʝʜʠʥʝʥʠʠ ʠʭ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʩʝʛʤʝʥʪʳ (merge). 

ʌʠʣʴʪʨ ʨʘʟʤʳʪʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʫʪʝʤ ʫʩʨʝʜʥʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʧʠʢʩʝʣʝʡ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ. ʆʥ ʧʨʠʤʝʥʷʝʪ ʛʘʫʩʩʦʚʦ ʷʜʨʦ (ʠʣʠ ʤʘʪʨʠʮʫ) ʢ ʢʘʞʜʦʤʫ ʧʠʢʩʝʣʶ 

ʠʟʦʙʨʘʞʝʥʠʷ. ɻʘʫʩʩʦʚʦ ʷʜʨʦ ʠʤʝʝʪ ʮʝʥʪʨʘʣʴʥʳʡ ʧʠʢʩʝʣʴ ʩ ʥʘʠʙʦʣʴʰʠʤ ʚʝʩʦʤ ʠ ʫʤʝʥʴʰʘʶʱʠʝʩʷ ʚʝʩʘ ʧʦ 

ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʮʝʥʪʨʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʵʬʬʝʢʪʫ ʨʘʟʤʳʪʠʷ.  

ʄʝʜʠʘʥʥʳʡ ʬʠʣʴʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʠʣʴʪʨʘ 

ʨʘʟʤʳʪʠʷ, ʦʥ ʟʘʤʝʥʷʝʪ ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʤʝʜʠʘʥʦʡ ʟʥʘʯʝʥʠʡ ʧʠʢʩʝʣʝʡ ʚ ʵʪʦʡ ʦʢʨʝʩʪʥʦʩʪʠ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʚʳʙʨʦʩʳ ʠʣʠ ʰʫʤ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʛʨʘʥʠʮʳ ʠ ʜʝʪʘʣʠ. ʌʠʣʴʪʨ 

ɻʘʫʩʩʘ ʠ ʤʝʜʠʘʥʥʳʡ ʬʠʣʴʪʨ ʷʚʣʷʶʪʩʷ ʪʠʧʘʤʠ ʣʠʥʝʡʥʳʭ ʬʠʣʴʪʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʫʪʝʤ ʩʚʝʨʪʢʠ 

ʷʜʨʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ. ʗʜʨʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʨʠʮʫ ʚʝʩʦʚ, ʢʦʪʦʨʘʷ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʚʩʝʤ ʧʠʢʩʝʣʷʤ 
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ʠʟʦʙʨʘʞʝʥʠʷ. ʂʘʞʜʳʡ ʧʠʢʩʝʣʴ ʟʘʤʝʥʷʝʪʩʷ ʚʟʚʝʰʝʥʥʦʡ ʩʫʤʤʦʡ ʟʥʘʯʝʥʠʡ ʧʠʢʩʝʣʝʡ ʚ ʦʢʨʝʩʪʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʟʤʝʨʦʤ ʠ ʬʦʨʤʦʡ ʷʜʨʘ. 

ʌʠʣʴʪʨ ʨʝʟʢʦʩʪʠ. ʕʪʦʪ ʬʠʣʴʪʨ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʥʪʨʘʩʪ ʠ ʨʝʟʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ 

ʨʘʟʥʦʩʪʠ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ. ʆʥ ʨʘʙʦʪʘʝʪ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʨʘʟʤʳʪʦʡ ʚʝʨʩʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʦʨʠʛʠʥʘʣʘ.  

ʌʠʣʴʪʨ ʵʬʬʝʢʪʘ "ʤʘʩʢʠʨʦʚʢʘ". ʕʪʦʪ ʬʠʣʴʪʨ ʜʦʙʘʚʣʷʝʪ ʵʬʬʝʢʪ ʤʘʩʢʠʨʦʚʢʠ ʢ ʠʟʦʙʨʘʞʝʥʠʶ, ʜʝʣʘʷ 

ʝʛʦ ʙʦʣʝʝ ʨʘʟʤʳʪʳʤ ʠʣʠ ʤʝʥʝʝ ʯʝʪʢʠʤ. ʆʥ ʨʘʙʦʪʘʝʪ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʤʳʪʠʷ ʩ ʟʘʜʘʥʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ.  

ʌʠʣʴʪʨ ʵʬʬʝʢʪʘ "ʚʠʥʴʝʪʢʘ". ʕʪʦʪ ʬʠʣʴʪʨ ʜʦʙʘʚʣʷʝʪ ʵʬʬʝʢʪ ʚʠʥʴʝʪʢʠ ʢ ʠʟʦʙʨʘʞʝʥʠʶ, ʜʝʣʘʷ ʝʛʦ 

ʪʝʤʥʝʝ ʠʣʠ ʩʚʝʪʣʝʝ ʥʘ ʢʨʘʷʭ. ʆʥ ʨʘʙʦʪʘʝʪ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʷʨʢʦʩʪʠ ʠʣʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʠʢʩʝʣʝʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʮʝʥʪʨʘ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʌʠʣʴʪʨ ʵʬʬʝʢʪʘ "ʩʝʧʠʷ". ʕʪʦʪ ʬʠʣʴʪʨ ʧʨʝʦʙʨʘʟʫʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʦʪʪʝʥʢʠ ʢʦʨʠʯʥʝʚʦʛʦ, ʩʦʟʜʘʚʘʷ 

ʵʬʬʝʢʪ ʩʪʘʨʦʡ ʬʦʪʦʛʨʘʬʠʠ. ʆʥ ʨʘʙʦʪʘʝʪ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʢʩʝʣʝʡ.  

ʌʠʣʴʪʨ ʵʬʬʝʢʪʘ "ʥʝʛʘʪʠʚ". ʕʪʦʪ ʬʠʣʴʪʨ ʠʥʚʝʨʪʠʨʫʝʪ ʮʚʝʪʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʜʝʣʘʷ ʝʛʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʮʚʝʪʘ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʠ ʥʘʦʙʦʨʦʪ. ʆʥ ʨʘʙʦʪʘʝʪ ʧʫʪʝʤ ʟʘʤʝʥʳ ʢʘʞʜʦʛʦ ʮʚʝʪʘ ʥʘ ʝʛʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ. 

ʌʠʣʴʪʨ ɻʘʫʩʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʫʩʪʨʘʥʝʥʠʷ ʰʫʤʘ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ɻʘʫʩʩʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʬʦʨʤʫ ʢʦʣʦʢʦʣʘ. ʌʠʣʴʪʨ ɻʘʫʩʩʘ ʧʨʠʤʝʥʷʝʪ ʨʘʟʤʳʪʠʝ ʢ 

ʠʟʦʙʨʘʞʝʥʠʶ ʧʫʪʝʤ ʟʘʤʝʥʳ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʝʛʦ ʩʦʩʝʜʝʡ, ʚʟʚʝʰʝʥʥʳʤ ʧʦ ʨʘʩʩʪʦʷʥʠʶ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʛʣʘʜʠʪʴ ʨʝʟʢʠʝ ʧʝʨʝʭʦʜʳ ʠ ʰʫʤ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʌʠʣʴʪʨ ʃʘʧʣʘʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʛʨʘʥʠʮ ʠ ʢʦʥʪʫʨʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʆʥ ʦʩʥʦʚʘʥ 

ʥʘ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ ʷʨʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʌʠʣʴʪʨ ʃʘʧʣʘʩʘ ʧʨʠʤʝʥʷʝʪ ʦʧʝʨʘʮʠʶ ʩʚʝʨʪʢʠ ʢ 

ʠʟʦʙʨʘʞʝʥʠʶ, ʚʳʜʝʣʷʷ ʦʙʣʘʩʪʠ ʩ ʙʦʣʴʰʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʷʨʢʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʬʠʣʴʪʨʘ 

ʃʘʧʣʘʩʘ ʷʚʣʷʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʛʨʘʥʠʮʳ ʠ ʢʦʥʪʫʨʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ. 

ʌʠʣʴʪʨ ʉʦʙʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʛʨʘʥʠʮ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʤʘʩʦʢ, 

ʦʜʥʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʘ ʜʨʫʛʘʷ ð ʧʦ ʚʝʨʪʠʢʘʣʠ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʤʘʩʦʢ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʛʨʘʥʠʮʳ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʌʠʣʴʪʨ ʇʨʝʚʠʪʪʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʛʨʘʥʠʮ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʆʥ ʪʘʢʞʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʤʘʩʦʢ, ʥʦ ʦʥʠ ʠʤʝʶʪ ʥʝʤʥʦʛʦ ʜʨʫʛʫʶ 

ʬʦʨʤʫ, ʯʝʤ ʫ ʬʠʣʴʪʨʘ ʉʦʙʝʣʷ. ʌʠʣʴʪʨ ʇʨʝʚʠʪʪʘ ʪʘʢʞʝ ʚʳʜʝʣʷʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʛʨʘʥʠʮʳ 

ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʌʠʣʴʪʨ ʈʦʙʝʨʪʩʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʦʩʪʳʤ ʤʝʪʦʜʦʤ ʦʙʥʘʨʫʞʝʥʠʷ ʛʨʘʥʠʮ. ʆʥ ʠʩʧʦʣʴʟʫʝʪ 

ʜʚʝ ʤʘʩʢʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʝʪ ʜʠʘʛʦʥʘʣʴʥʳʝ ʛʨʘʥʠʮʳ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʌʠʣʴʪʨ ʈʦʙʝʨʪʩʘ 

ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʪʦʥʢʠʭ ʛʨʘʥʠʮ. 

ʂʨʫʛʦʚʦʡ ʬʠʣʴʪʨ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʳʜʝʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʪʘʣʝʡ ʠʣʠ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʦʚ. ʂʨʫʛʦʚʦʡ 

ʬʠʣʴʪʨ ʧʨʠʤʝʥʷʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʷʜʨʘ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʢʨʫʛʣʫʶ ʬʦʨʤʫ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʠʣʠ ʫʤʝʥʴʰʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʮʝʥʪʨʘ ʢʨʫʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ 

ʢʨʫʛʦʚʦʛʦ ʬʠʣʴʪʨʘ, ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʙʦʣʝʝ ʨʘʟʤʳʪʳʤ ʠʣʠ ʠʤʝʪʴ ʵʬʬʝʢʪ ʨʘʜʠʘʣʴʥʦʛʦ ʨʘʟʤʳʪʠʷ. 

ʊʘʢʞʝ ʚ Matlab ʤʦʞʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ: 

- ʎʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ: ʀʟʦʙʨʘʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 
ʮʚʝʪʦʚʳʭ ʧʘʣʠʪʨ, ʪʘʢʠʭ ʢʘʢ ʩʝʨʘʷ ʰʢʘʣʘ (ʦʪ ʯʝʨʥʦʛʦ ʜʦ ʙʝʣʦʛʦ), ʛʨʘʜʠʝʥʪʥʳʝ ʧʘʣʠʪʨʳ (ʦʪ ʦʜʥʦʛʦ ʮʚʝʪʘ ʢ 

ʜʨʫʛʦʤʫ) ʠʣʠ ʧʘʣʠʪʨʳ ʩ ʟʘʜʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʮʚʝʪʦʚ.  

- ɻʠʩʪʦʛʨʘʤʤʘ: ɻʠʩʪʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʷʨʢʦʩʪʠ ʠʣʠ ʮʚʝʪʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚ 
ʠʟʦʙʨʘʞʝʥʠʠ. ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʧʠʢʩʝʣʝʡ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʷʨʢʦʩʪʠ ʠʣʠ ʮʚʝʪʘ.  

- ʂʦʥʪʫʨʥʳʝ ʢʘʨʪʳ: ʂʦʥʪʫʨʥʳʝ ʢʘʨʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʦʙʲʝʢʪʦʚ ʥʘ 
ʠʟʦʙʨʘʞʝʥʠʠ. ʆʥʠ ʧʦʢʘʟʳʚʘʶʪ ʨʘʟʥʠʮʫ ʚ ʷʨʢʦʩʪʠ ʠʣʠ ʮʚʝʪʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʧʠʢʩʝʣʷʤʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ 

ʚʳʜʝʣʠʪʴ ʢʦʥʪʫʨʳ ʦʙʲʝʢʪʦʚ.  

- ʊʝʧʣʦʚʳʝ ʢʘʨʪʳ: ʊʝʧʣʦʚʳʝ ʢʘʨʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʣʠ ʟʥʘʯʝʥʠʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʮʚʝʪʘ ʜʣʷ 

ʫʢʘʟʘʥʠʷ ʫʨʦʚʥʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʣʠ ʟʥʘʯʝʥʠʷ.  

ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʣʠʮ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ ð ɻ ʪʦ ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʣʠʮ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ 

ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʪʝʛʠʨʦʚʘʥʠʝ ʬʦʪʦʛʨʘʬʠʡ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɼʣʷ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʣʠʮ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʩʢʘʜʥʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ 

ʍʘʘʨʘ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʣʠʟʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʧʦʠʩʢʝ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʣʠʮʘ, ʪʘʢʠʭ ʢʘʢ ʛʣʘʟʘ, ʥʦʩ, ʨʦʪ ʠ ʪ.ʜ.  

ɸʣʛʦʨʠʪʤʳ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʣʠʮ ʦʙʳʯʥʦ ʨʘʙʦʪʘʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʷ. ʀʟʦʙʨʘʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʦ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʪʘʢʦʡ ʢʘʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʪʪʝʥʢʠ ʩʝʨʦʛʦ ʠʣʠ ʫʣʫʯʰʝʥʠʝ ʢʦʥʪʨʘʩʪʘ, ʯʪʦʙʳ 

ʫʧʨʦʩʪʠʪʴ ʜʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ.  
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- ʇʦʠʩʢ ʧʨʠʟʥʘʢʦʚ. ɸʣʛʦʨʠʪʤʳ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʣʠʮ ʠʱʫʪ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ, ʪʘʢʠʝ ʢʘʢ 
ʢʨʘʷ, ʪʝʢʩʪʫʨʳ ʠʣʠ ʦʩʦʙʳʝ ʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʣʠʯʠʝ ʣʠʮʘ.  

- ʂʣʘʩʩʠʬʠʢʘʮʠʷ. ʅʘʡʜʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ 
ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʢʘʩʢʘʜʥʳʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʍʘʘʨʘ ʠʣʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ʕʪʠ ʤʦʜʝʣʠ 

ʦʙʫʯʘʶʪʩʷ ʥʘ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʟʤʝʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮ ʠ ʥʝʣʠʮ.  

- ʆʮʝʥʢʘ ʠ ʚʳʜʝʣʝʥʠʝ ʣʠʮ. ʇʦʩʣʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʠ ʨʘʟʤʝʨʳ 
ʣʠʮʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʠ ʚʳʜʝʣʷʝʪ ʝʛʦ ʩ ʧʦʤʦʱʴʶ ʨʘʤʢʠ ʠʣʠ ʤʘʩʢʠ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ, ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʣʠʮ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʠʣʠ 

ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʪʦʯʥʳʤ. ʅʝʢʦʪʦʨʳʝ ʘʣʛʦʨʠʪʤʳ ʪʘʢʞʝ ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʨʘʩʧʦʟʥʘʚʘʪʴ ʵʤʦʮʠʠ 

ʥʘ ʣʠʮʘʭ ʠʣʠ ʨʘʙʦʪʘʪʴ ʩ ʚʠʜʝʦʧʦʪʦʢʘʤʠ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩ ʨʘʟʚʠʪʠʝʤ ʛʣʫʙʦʢʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʣʠʮ, ʪʘʢʠʝ ʢʘʢ ʘʣʛʦʨʠʪʤʳ ʥʘ ʦʩʥʦʚʝ 

ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (CNN). ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʦʩʚʝʱʝʥʠʷ, ʧʦʟʘʤ ʠ ʚʳʨʘʞʝʥʠʷʤ ʣʠʮʘ. 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ð ʵʪʦ ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ 

ʘʥʘʣʠʟʠʨʫʝʪ ʠ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʩʦʜʝʨʞʠʤʦʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʥʦ ʦʩʥʦʚʘʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʣʛʦʨʠʪʤʦʚ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ.  

ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

- ʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ. ʉʥʘʯʘʣʘ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ, 
ʚʢʣʶʯʘʶʱʝʡ ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ, ʥʦʨʤʘʣʠʟʘʮʠʶ ʠ ʬʠʣʴʪʨʘʮʠʶ ʰʫʤʘ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʫʧʨʦʩʪʠʪʴ ʝʛʦ ʘʥʘʣʠʟ.  

- ʀʟʚʣʝʯʝʥʠʝ ʧʨʠʟʥʘʢʦʚ. ɿʘʪʝʤ ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʠʨʫʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʠʟʚʣʝʢʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʠʣʠ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 

ʢʨʘʝʚ, ʪʝʢʩʪʫʨ, ʮʚʝʪʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʜʨʫʛʠʭ ʚʠʟʫʘʣʴʥʳʭ ʘʪʨʠʙʫʪʦʚ.  

- ʂʣʘʩʩʠʬʠʢʘʮʠʷ. ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 
ʪʘʢʘʷ ʢʘʢ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʄʦʜʝʣʴ ʦʙʫʯʘʝʪʩʷ ʥʘ ʙʦʣʴʰʦʤ ʥʘʙʦʨʝ 

ʨʘʟʤʝʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʛʜʝ ʢʘʞʜʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʝʪʢʫ ʠʣʠ ʢʣʘʩʩ. ɺʦ ʚʨʝʤʷ 

ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʴ ʥʘʩʪʨʘʠʚʘʝʪ ʩʚʦʠ ʚʝʩʘ ʠ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ.  

- ʈʘʩʧʦʟʥʘʚʘʥʠʝ. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 
ʦʙʨʘʟʦʚ ʚ ʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ. ʉʠʩʪʝʤʘ ʧʨʠʤʝʥʷʝʪ ʦʙʫʯʝʥʥʫʶ ʤʦʜʝʣʴ ʢ ʠʟʦʙʨʘʞʝʥʠʶ, ʠ ʦʥʘ ʚʳʜʘʝʪ 

ʧʨʝʜʩʢʘʟʘʥʠʝ ʠʣʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʣʘʩʩʘʤ. 

ɼʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʚʳʰʝ ʦʧʠʩʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʠʣʦʞʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʚ 

ʩʝʙʝ ʬʫʥʢʮʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʚ Matlab. ʈʝʘʣʠʟʦʚʘʪʴ ʜʘʥʥʳʝ ʬʫʥʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʙʠʙʣʠʦʪʝʢʘ 

image toolbox. 

Image Toolbox ð ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ 

ʠʟʦʙʨʘʞʝʥʠʡ ʚ MATLAB. ʆʥʘ ʧʨʝʜʣʘʛʘʝʪ ʥʘʙʦʨ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʦʧʝʨʘʮʠʠ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʪʘʢʠʝ ʢʘʢ ʬʠʣʴʪʨʘʮʠʷ, ʩʝʛʤʝʥʪʘʮʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʘ ʧʨʠʣʦʞʝʥʠʷ ʠ ʝʛʦ ʢʥʦʧʦʢ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʘʥʜʦʡ guide ʚ 

MATLAB, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʩʦʟʜʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ guide ʚ MATLAB ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʩʪʳʭ ʧʨʦʛʨʘʤʤ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦ ʩʣʦʞʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʩ ʛʨʘʬʠʢʘʤʠ, ʘʥʠʤʘʮʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. ɻʦʪʦʚʳʡ ʤʘʢʝʪ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1.  ʄʘʢʝʪ ʧʨʠʣʦʞʝʥʠʷ 

 

ʇʦʩʣʝ ʩʦʭʨʘʥʝʥʠʷ ʤʘʢʝʪʘ Matlab ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʢʥʦʧʦʢ, ʚ ʢʦʪʦʨʳʡ 

ʜʦʩʪʘʪʦʯʥʦ ʜʦʙʘʚʠʪʴ ʬʫʥʢʮʠʦʥʘʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʩʧʦʩʦʙʘ. 

ɼʘʣʝʝ ʙʫʜʝʪ ʦʧʠʩʘʥ ʬʫʥʢʮʠʦʥʘʣ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 
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ʆʢʥʘ Axes 1 ʠ Axes 2 ï ʚʳʚʦʜ ʠʩʭʦʜʥʦʛʦ ʠ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʤʘʥʜʘ 

axes (handles.axes1) ʠ axes (handles.axes2) ʧʦʟʚʦʣʷʝʪ ʚʳʚʦʜʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʦʢʥʝ. 

ʂʥʦʧʢʘ çɿʘʛʨʫʟʠʪʴè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ ʠʟʦʙʨʘʞʝʥʠʷ ʣʶʙʦʛʦ ʬʦʨʤʘʪʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʚʳʙʦʨʘ ʢʘʨʪʠʥʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʘʥʜʘ uegitfile, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʶʙʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʢʘʟʘʥʠʷ ʧʦʣʥʦʛʦ ʧʫʪʠ ʢ ʬʘʡʣʫ. ʊʘʢʞʝ ʚ ʥʝʡ ʦʙʲʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ pic, ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠ ʚʳʙʦʨʝ ʬʠʣʴʪʨʘ ʥʝ ʟʘʛʨʫʞʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚʥʦʚʴ. ʇʨʠʤʝʨ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩ. 2.  ɺʳʙʦʨ ʠʟʦʙʨʘʞʝʥʠʷ 

 

ʂʥʦʧʢʘ çʉʙʨʦʩʠʪʴ ʬʠʣʴʪʨè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʙʨʦʩʘ ʧʨʠʤʝʥʸʥʥʦʛʦ ʬʠʣʴʪʨʘ. ʆʩʪʘʚʰʠʝʩʷ ʢʥʦʧʢʠ 

ʧʨʠʤʝʥʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʧʦʩʦʙ ʥʘ ʠʩʭʦʜʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. ʈʝʘʣʠʟʦʚʘʪʴ ʵʪʠ ʩʧʦʩʦʙʳ ʧʦʤʦʛʘʝʪ 

ʙʠʙʣʠʦʪʝʢʘ Image Toolbox. ʇʨʠʤʝʨʳ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʘʭ 3-4. 

 

 
ʈʠʩ.3. ʄʝʜʠʘʥʥʳʡ ʬʠʣʴʪʨ 

 

 
ʈʠʩ. 4. Split and merge 

 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɺʚʝʜʝʥʠʝ 

ʊʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚ ʩʚʷʟʠ ʩ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʥʦʛʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʣʶʙʦʡ ʩʬʝʨʳ. ʊʘʢʞʝ 

ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ: ʨʘʙʦʯʠʭ, 

ʙʳʪʦʚʳʭ ʠ ʫʯʝʙʥʳʭ, ʩʪʘʥʝʪ ʯʘʩʪʴʶ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. 

ʇʦʥʷʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʟʚʫʯʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʀʀ ð ʵʪʦ ʢʦʤʧʣʝʢʩ 

ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʥ ʜʣʷ ʠʤʠʪʘʮʠʠ ʥʘʚʳʢʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʪʝʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʘʥʘʣʠʟʘ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʚʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. [1]  

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɸʣʛʦʨʠʪʤ ʠʭ 

ʨʘʙʦʪʳ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʤʠʪʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ʢʦʤʧʴʶʪʝʨʦʤ, ʪʦ ʝʩʪʴ ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʫʟʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʠ ʩʚʦʝʡ ʨʘʙʦʪʝ ʜʘʥʥʳʡ ʪʠʧ ʀʀ ʩʦʟʜʘʝʪ 

ʘʜʘʧʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʠ ʫʯʠʪʩʷ ʥʘ ʩʚʦʠʭ ʦʰʠʙʢʘʭ, ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʷʩʴ. [2] 

ɸʨʭʠʪʝʢʪʫʨʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ ʘʨʭʠʪʝʢʪʫʨ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʂʘʞʜʳʡ ʜʝʥʴ 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʟʘʜʘʯʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʜʣʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʧʦʵʪʦʤʫ ʧʦʣʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠʭ ʤʥʦʛʦʦʙʨʘʟʠʝ ʥʝʚʦʟʤʦʞʥʦ. ʆʧʠʰʝʤ ʥʝʢʦʪʦʨʳʝ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʨʭʠʪʝʢʪʫʨʳ: 

- ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩ ʧʨʷʤʦʡ ʩʚʷʟʴʶ (FF ʠʣʠ FFNN) ʠ ʧʝʨʮʝʧʪʨʦʥʳ (P) 

ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʝʡʰʝʡ ʩʪʨʫʢʪʫʨʦʡ, ʧʝʨʝʜʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʚʭʦʜʘ ʢ ʚʳʭʦʜʫ; 

- ʩʝʪʠ ʨʘʜʠʘʣʴʥʦʡ ʙʘʟʠʩʥʦʡ ʬʫʥʢʮʠʠ (RBF) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ FFNN ʩ 

ʨʘʜʠʘʣʴʥʳʤʠ ʙʘʟʠʩʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʡ ʘʢʪʠʚʘʮʠʠ; 

- ʨʝʢʫʨʨʝʥʪʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (RNN) ð ʵʪʦ FFNN ʩʦ ʩʤʝʱʝʥʠʝʤ ʚʦ 

ʚʨʝʤʝʥʠ: ʥʝʡʨʦʥʳ ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʩʣʦʷ, ʥʦ ʠ ʦʪ ʩʘʤʠʭ 

ʩʝʙʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʧʨʦʭʦʜʘ; 

- ʪʨʘʥʩʬʦʨʤʝʨ ð ʚʠʜ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʥʠʭ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʷʭ, ʧʦʤʦʛʘʷ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʘʧʨʦʩʳ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʠ ʩʦʩʪʦʠʪ ʠʟ FFNN, ʥʦʨʤʘʣʠʟʘʮʠʠ ʩʣʦʝʚ ʠ ʩʚʷʟʠ ʩ ʧʨʦʧʫʩʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʠʟʙʝʞʘʪʴ ʧʝʨʝʛʨʫʟʢʠ ʠ ʧʦʚʳʰʘʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʙʫʯʝʥʠʷ; 

- ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʍʦʧʬʠʣʜʘ (HN) ð ʵʪʦ ʩʝʪʴ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʥʝʡʨʦʥ 

ʩʚʷʟʘʥ ʩ ʢʘʞʜʳʤ ʜʨʫʛʠʤ ʥʝʡʨʦʥʦʤ; 

- ʤʘʰʠʥʳ ɹʦʣʴʮʤʘʥʘ (BM) ʚʦ ʤʥʦʛʦʤ ʧʦʭʦʞʘ ʥʘ HN, ʥʦ ʥʝʢʦʪʦʨʳʝ 

ʥʝʡʨʦʥʳ ʚ ʜʘʥʥʦʡ ʩʝʪʠ ʧʦʤʝʯʝʥʳ ʢʘʢ ʚʭʦʜʥʳʝ, ʧʨʠ ʵʪʦʤ ʜʨʫʛʠʝ ʦʩʪʘʶʪʩʷ çʩʢʨʳʪʳʤʠè; 

- ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (CNN ʠʣʠ ʛʣʫʙʦʢʠʝ ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ, DCNN) ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠʣʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ ʢʘʨʪʠʥʢʝ ʜʘʥʥʳʭ; 

- ʛʝʥʝʨʘʪʠʚʥʦ-ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʩʝʪʠ (GAN) ð ʘʨʭʠʪʝʢʪʫʨʘ ʥʝʡʨʦʩʝʪʠ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʣʶʙʳʭ ʜʚʫʭ ʩʝʪʝʡ (ʥʦ ʯʘʱʝ ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ FF 

ʠ CNN), ʛʜʝ ʦʜʥʘ ʠʟ ʩʝʪʝʡ ʛʝʥʝʨʠʨʫʝʪ ʜʘʥʥʳʝ (ʛʝʥʝʨʘʪʦʨ), ʘ ʚʪʦʨʘʷ ð ʘʥʘʣʠʟʠʨʫʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʥʘ ʦʩʥʦʚʝ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ, ʘ ʥʝ 

ʩʛʝʥʝʨʠʨʦʚʘʥʘ (ʜʠʩʢʨʠʤʠʥʘʪʦʨ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʚʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʢʦʥʢʫʨʠʨʫʶʪ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ ʠ ʛʝʥʝʨʠʨʫʶʪ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʧʨʘʚʜʠʚʳ, ʠʟ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʥʝʡʨʦʩʝʪʷʤ ʜʣʷ ʦʙʫʯʝʥʠʷ.  

ʇʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʨʭʠʪʝʢʪʫʨ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʩʣʦʞʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʠʤʝʥʠʤʳʝ ʢʦ ʤʥʦʛʠʤ ʦʙʣʘʩʪʷʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʷ ʰʠʨʦʢʫʶ ʩʬʝʨʫ ʜʠʟʘʡʥʘ. [3] 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚ ʚʝʙ-ʜʠʟʘʡʥʝ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʤʦʛʘʶʪ ʯʝʣʦʚʝʢʫ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʨʫʪʠʥʥʳʝ ʟʘʜʘʯʠ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ, ʧʦʤʠʤʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩ ʚʥʝʜʨʝʥʠʝʤ ʚ ʥʠʭ ʀʀ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ.  

ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ ð ʩʬʝʨʘ ʚʝʙ-ʜʠʟʘʡʥʘ, ʛʜʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʢʦʨʝʥʠʶ 

ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʝʥʝʨʘʮʠʷ ʠʜʝʡ, ʩʦʟʜʘʥʠʝ ʤʘʢʝʪʦʚ, ʘʥʘʣʠʟ ʚʠʟʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʨʨʝʢʮʠʷ ʮʚʝʪʘ 
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ʠʟʦʙʨʘʞʝʥʠʡ, ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʢʘʨʪʠʥʢʠ ʠ ʢʘʜʨʠʨʦʚʘʥʠʝ ʠ ʪ. ʜ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʜʠʟʘʡʥʝʨʫ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʦʥʪʝʥʪ ʠ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʥʦʚʳʤʠ 

ʩʪʠʣʷʤʠ ʠ ʠʜʝʷʤʠ, ʠʩʧʦʣʴʟʫʷ ʘʣʛʦʨʠʪʤʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʦʙʨʘʟʦʚ, ʥʘʧʨʠʤʝʨ, 

GAN, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʤʝʜʠʘʢʦʥʪʝʥʪ: ʦʪ ʪʝʢʩʪʘ ʜʦ ʚʠʜʝʦ. ʊʘʢʞʝ ʥʝʡʨʦʩʝʪʠ ʩʧʦʩʦʙʥʳ 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʙʫʜʫʱʠʝ ʪʨʝʥʜʳ ʚ ʚʝʙ-ʜʠʟʘʡʥʝ, ʪʘʢ ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʥʠʭ ʤʦʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʦʮʠʘʣʴʥʳʝ ʤʝʜʠʘ ʠ ʦʥʣʘʡʥ-ʛʘʣʝʨʝʠ, ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʧʨʝʜʩʪʦʷʱʠʭ 

ʧʦʧʫʣʷʨʥʳʭ ʩʪʠʣʷʭ ʠ ʵʣʝʤʝʥʪʘʭ ʜʠʟʘʡʥʘ.  

ɼʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʜʠʟʘʡʥʘ ʩʘʡʪʦʚ, ʫʧʨʦʱʘʷ ʥʝ ʪʦʣʴʢʦ ʩʘʤ 

ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥʘ ʩʘʡʪʦʚ, ʥʦ ʠ ʘʜʘʧʪʠʨʫʷ ʠʭ ʧʦʜ ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

C ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩʫʱʝʩʪʚʫʶʪ ʦʧʘʩʝʥʠʷ ʩʨʝʜʠ ʜʠʟʘʡʥʝʨʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʠ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ. ʆʜʥʦ ʠʟ ʥʠʭ ð ʵʪʦ ʩʪʨʘʭ ʪʦʛʦ, ʯʪʦ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʟʘʤʝʥʠʪʴ 

ʜʠʟʘʡʥʝʨʦʚ ʠ ʪʝʤ ʩʘʤʳʤ ʩʥʠʟʠʪʴ ʩʧʨʦʩ ʥʘ ʫʩʣʫʛʠ. ʕʪʦʪ ʩʪʨʘʭ ʫʩʠʣʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʦʤʧʴʶʪʝʨʳ ʫʞʝ ʤʦʛʫʪ 

ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʛʨʘʬʠʢʫ ʥʘ ʦʩʥʦʚʝ ʧʦʜʨʦʙʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʦʧʠʩʘʥʠʷ ʠʣʠ ʧʨʠʤʝʨʦʚ ʜʨʫʛʠʭ 

ʨʘʙʦʪ. ɸ ʤʥʦʞʝʩʪʚʦ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʜʠʟʘʡʥʘ ʩʦʟʜʘʪʴ ʩʘʡʪʳ, ʣʦʛʦʪʠʧʳ, ʙʘʥʥʝʨʳ, ʠʣʣʶʩʪʨʘʮʠʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ.  

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʜʞʝʥʝʨʠʬʠʢʘʮʠʷ ð ʦʪʩʫʪʩʪʚʠʝ ʥʦʚʠʟʥʳ, ʢʦʛʜʘ ʜʠʟʘʡʥ ʧʦʚʪʦʨʷʝʪ 

ʟʘʝʟʞʝʥʥʳʝ ʧʘʪʪʝʨʥʳ. ɼʘʞʝ ʦʧʳʪʥʳʝ ʜʠʟʘʡʥʝʨʳ ʦʧʘʩʘʶʪʩʷ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʩʜʝʣʘʪʴ 

ʜʠʟʘʡʥ ʦʜʥʦʦʙʨʘʟʥʳʤ ʠ ʩʢʫʯʥʳʤ, ʪʘʢ ʢʘʢ ʦʥ ʩʦʟʜʘʝʪ ʢʦʥʪʝʥʪ, ʠʩʭʦʜʷ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʠ 

ʧʨʠʤʝʨʦʚ. ʆʜʥʘʢʦ, ʵʪʘ ʧʨʦʙʣʝʤʘ ʥʝ ʩʚʷʟʘʥʘ ʩ ʧʦʷʚʣʝʥʠʝʤ ʀʀ ʚ ʦʙʣʘʩʪʠ ʜʠʟʘʡʥʘ, ʤʥʦʛʠʝ ʧʣʘʪʬʦʨʤʳ, ʥʘ 

ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʘʙʦʪʳ, ʩʦʜʝʨʞʘʪ ʤʥʦʞʝʩʪʚʦ ʦʜʥʦʪʠʧʥʳʭ ʨʘʙʦʪ, ʠ ʣʠʰʴ ʥʝʙʦʣʴʰʘʷ ʜʦʣʷ 

ʜʠʟʘʡʥʝʨʦʚ ʟʘʜʘʝʪ ʥʦʚʳʝ ʪʨʝʥʜʳ, ʦʩʪʘʣʴʥʳʝ ʧʨʦʩʪʦ ʢʦʧʠʨʫʶʪ. [4] 

ʃʶʜʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʡ, ʚʢʣʶʯʘʷ ʜʠʟʘʡʥʝʨʦʚ, ʩʯʠʪʘʶʪ, ʯʪʦ ʀʀ ʠ ʥʝʡʨʦʩʝʪʠ ʩʧʦʩʦʙʥʳ 

ʟʘʙʨʘʪʴ ʫ ʥʠʭ ʨʘʙʦʪʫ ʠ ʠʩʪʦʯʥʠʢ ʜʦʭʦʜʘ, ʪʝʤ ʩʘʤʳʤ ʩʜʝʣʘʚ ʠʭ ʥʝʥʫʞʥʳʤʠ, ʥʦ ʜʘʥʥʳʡ ʪʝʟʠʩ ʥʝ ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʪʝʢʫʱʠʭ ʨʝʘʣʠʷʭ. 

ɺʳʙʦʨ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʦʮʝʥʢʠ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʚʝʙ-ʜʠʟʘʡʥʘ 

ʉʝʛʦʜʥʷ ʜʣʷ ʨʝʰʝʥʠʷ ʢʨʝʘʪʠʚʥʳʭ ʟʘʜʘʯ ʘʢʪʠʚʥʝʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʥʝʡʨʦʩʝʪʝʡ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ Midjourney, DALL-E ʠ Stable Diffusion. 

Midjourney. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʘ ʥʝʡʨʦʩʝʪʴ ʩʧʦʩʦʙʥʘ ʩʦʟʜʘʚʘʪʴ ʥʘʠʙʦʣʝʝ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʝʥʪ, ʦʥʘ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ: ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚʦ ʚʩʝʭ ʬʠʣʴʪʨʘʭ, ʧʘʨʘʤʝʪʨʘʭ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʭ.  

DALL-E. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʟʘʥʠʤʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʥʪʝʥʪʘ. DALL-E ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʛʠʙʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʧʦʩʦʙʝʥ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʝʥʪ: ʜʦʙʘʚʣʷʪʴ ʠʣʠ 

ʫʙʠʨʘʪʴ ʵʣʝʤʝʥʪʳ ʠ ʠʟʤʝʥʷʪʴ ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʠʭ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ, ʠ ʜʝʣʘʝʪ ʚʩʝ ʵʪʦ ʥʘ ʦʩʥʦʚʝ ʪʝʢʩʪʦʚʦʛʦ ʟʘʧʨʦʩʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʯʪʦ ʜʘʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʬʦʨʤʠʨʫʝʪ 4 ʚʘʨʠʘʥʪʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʧʦʥʨʘʚʠʚʰʫʶʩʷ.  

Stable Diffusion ð ʥʝʡʨʦʩʝʪʴ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʪʝʢʩʪʦʚʦʤʫ ʟʘʧʨʦʩʫ, ʜʦʨʠʩʦʚʳʚʘʪʴ ʥʘʙʨʦʩʢʠ ʠ ʧʝʨʝʜʝʣʳʚʘʪʴ ʣʶʙʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʜ 

ʪʨʝʙʦʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʧʦʜʦʙʥʳʤ ʥʝʡʨʦʩʝʪʷʤ, ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʦʛʨʘʤʤʳ ʪʨʝʙʫʶʪʩʷ ʥʘʚʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʚʳʩʦʢʠʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʩʢʘʯʠʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ.  

ʇʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʪʠʭ ʥʝʡʨʦʩʝʪʝʡ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ 

ʩʪʦʨʦʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. [5] 

 

ʊʘʙʣʠʮʘ. 1. ʉʨʘʚʥʝʥʠʝ ʧʦʧʫʣʷʨʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʅʘʟʚʘʥʠʝ  

ʥʝʡʨʦʩʝʪʠ 
 

ʂʨʠʪʝʨʠʠ 

Midjourney  Stable Diffusion DALL -E 

ʉʦʙʩʪʚʝʥʥʳʡ 

ʠʥʪʝʨʬʝʡʩ 

ʅʝʪ, ʜʦʩʪʫʧ ʯʝʨʝʟ 

discord 

ɼʘ, ʢʦʥʩʦʣʴʥʳʡ ʠ ʦʥʣʘʡʥ-

ʠʥʪʝʨʬʝʡʩ 
ɼʘ, ʦʥʣʘʡʥ-ʠʥʪʝʨʬʝʡʩ 

ʇʣʘʪʥʦʩʪʴ 

ʧʦʜʧʠʩʢʠ 
ɼʘ ɼʘ ɼʘ 

ɼʦʩʪʫʧʥʦʩʪʴ ʚ 

ʈʦʩʩʠʠ 
ɼʘ ɼʘ ʅʝʪ 

ɹʝʩʧʣʘʪʥʘʷ ʚʝʨʩʠʷ  
25 ʙʝʩʧʣʘʪʥʳʭ 

ʟʘʧʨʦʩʦʚ 

500 ʙʝʩʧʣʘʪʥʳʭ ʟʘʧʨʦʩʦʚ 

ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʥʘʩʪʨʦʡʢʘʭ 

50 ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ, ʜʘʣʝʝ 

15 ʙʝʩʧʣʘʪʥʳʭ ʟʘʧʨʦʩʦʚ 

ʚ ʤʝʩʷʮ 
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ɿʘʧʨʦʩʳ 

ʊʝʢʩʪʦʚʳʡ ʟʘʧʨʦʩ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʛʦʚ 

ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʊʝʢʩʪʦʚʳʡ ʟʘʧʨʦʩ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʛʦʚ ʠ 

ʧʘʨʘʤʝʪʨʦʚ 

ʊʝʢʩʪʦʚʳʡ ʟʘʧʨʦʩ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ 

ʉʦʛʣʘʩʦʚʘʥʥʦʩʪʴ 

ʟʘʧʨʦʩʘ ʠ ʦʪʚʝʪʘ 
ɽʩʪʴ ʦʪʢʣʦʥʝʥʠʷ ɽʩʪʴ ʦʪʢʣʦʥʝʥʠʷ 

ʊʦʯʥʦ ʨʝʘʣʠʟʫʝʪ ʟʘʧʨʦʩ 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʇʦʩʪʦʙʨʘʙʦʪʢʘ ʅʝʪ ɼʘ ɼʘ 

ʇʦʨʦʛ ʚʭʦʞʜʝʥʠʷ ʉʨʝʜʥʠʡ ɺʳʩʦʢʠʡ ʅʠʟʢʠʡ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʷ ʧʦʧʫʣʷʨʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʦ ʩʦʟʜʘʥʠʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʥʪʝʥʪʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʘ ʩʘʡʪʘ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʜʦʡʜʝʪ ʥʝʡʨʦʩʝʪʴ DALL-E, ʪʘʢ ʢʘʢ ʦʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʥʘʯʠʥʘʶʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʦʡ ʥʝʡʨʦʩʝʪʠ ʠ ʥʝ ʧʨʦʭʦʜʠʪʴ ʨʝʛʠʩʪʨʘʮʠʶ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʜʫʢʪʦʤ Copilot ʦʪ ʢʦʤʧʘʥʠʠ Microsoft, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʩʧʦʥʩʦʨʦʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ DALL-E.  

Copilot ð ʚʩʪʨʦʝʥʥʳʡ ʚ ʵʢʦʩʠʩʪʝʤʫ Microsoft ʧʦʤʦʱʥʠʢ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʛʝʥʝʨʠʨʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʝʥʪ (DALL-E 3) ʠ ʪʝʢʩʪʦʚʳʡ ʢʦʥʪʝʥʪ (GPT 4) ʥʘ ʦʩʥʦʚʝ 

ʙʦʣʴʰʦʡ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ GPT (Generative Pre-trained Transformer), ʢʦʪʦʨʘʷ ʫʤʝʝʪ ʩʦʟʜʘʚʘʪʴ ʧʦʜʨʦʙʥʳʡ 

ʦʪʚʝʪ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʪʝʢʩʪʦʤ ʟʘʧʨʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘʭ GAN ʠ ʊʨʘʥʩʬʦʨʤʝʨ. [6] 

ʆʢʦʥʯʘʪʝʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʦ ʩʦʟʜʘʥʠʶ 

ʤʘʢʝʪʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʢʦʥʥʦʛʦ ʢʣʫʙʘ ʠ ʧʦʜʨʦʙʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʩ ʥʝʡʨʦʩʝʪʴʶ DALL-

E, ʷʚʣʷʝʪʩʷ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʙʨʘʫʟʝʨʘ Bing, ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʯʘʪʫ-ʙʦʪʫ Copilot ʩ 

ʧʦʤʦʱʴʶ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʚ ʵʢʦʩʠʩʪʝʤʝ Microsoft. 

ʉʦʟʜʘʥʠʝ ʜʠʟʘʡʥʘ ʚʝʙ-ʩʘʡʪʘ ʩʨʝʜʩʪʚʘʤʠ ʯʘʪ-ʙʦʪʘ Copilot 

ʈʘʟʙʝʨʝʤʩʷ ʥʘ ʧʨʠʤʝʨʝ, ʢʘʢ ʜʠʟʘʡʥʝʨ ʠʥʪʝʨʬʝʡʩʦʚ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʜʠʟʘʡʥ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ ʩ 

ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩ ʢʘʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʦʥ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ, ʠ ʥʘʩʢʦʣʴʢʦ ʧʦʣʝʟʥʳʤ 

ʦʢʘʞʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʘ Copilot ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʠʟʫʘʣʴʥʦʛʦ ʩʪʠʣʷ ʩʘʡʪʘ ʧʦ ʪʝʢʩʪʦʚʦʤʫ 

ʦʧʠʩʘʥʠʶ. [7] 

ʀʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥʘ ʩʘʡʪʘ ʢʦʥʥʦʛʦ 

ʢʣʫʙʘ, ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ Copilot ʚʦʟʴʤʝʤ:  

ῐ ʩʦʟʜʘʥʠʝ ʤʫʜʙʦʨʜʘ;  

ῐ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʘʢʝʪʘ ʩʘʡʪʘ; 

ῐ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʠʟʘʡʥ-ʢʦʥʮʝʧʪʘ.  

ʉʦʟʜʘʥʠʝ ʤʫʜʙʦʨʜʘ 

ʄʫʜʙʦʨʜ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʠʜʝʠ ʜʣʷ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ, ʥʘʧʦʣʥʝʥʠʷ, ʩʪʨʫʢʪʫʨʳ ʠ 

ʦʙʱʝʡ ʘʪʤʦʩʬʝʨʳ ʩʘʡʪʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʜʦʭʥʦʚʠʪʴʩʷ ʠʜʝʷʤʠ ʠ ʥʘʡʪʠ ʨʝʬʝʨʝʥʩʳ, ʜʠʟʘʡʥʝʨʳ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪ ʩʝʨʚʠʩʳ Pinterest, Behance ʠ Dribble, ʥʦ ʪʘʢʞʝ ʦʥʠ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʡʨʦʩʝʪʴʶ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʜʦʩʢʠ ʥʘʩʪʨʦʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʘʡʪʘ ʠ ʧʦʜʛʦʪʦʚʠʪʴ 

ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʭʦʯʝʪʩʷ ʫʚʠʜʝʪʴ ʚ ʠʪʦʛʝ. ɺʝʜʴ ʯʝʤ ʢʦʥʢʨʝʪʥʝʝ ʙʫʜʝʪ ʟʘʧʨʦʩ, ʪʝʤ ʙʦʣʝʝ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʠʪʩʷ. 

ʇʝʨʝʡʜʝʤ ʚ ʯʘʪ ʩ ʙʦʪʦʤ ʠ ʥʘʧʠʰʝʤ ʟʘʧʨʦʩ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʞʝʤ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʝʙ-ʩʘʡʪʝ ʠ ʝʛʦ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ: çʉʦʟʜʘʡ ʠʜʝʠ ʜʣʷ ʤʫʜʙʦʨʜʘ ʜʣʷ ʤʦʝʛʦ ʩʘʡʪʘ. ɺʝʙ-ʩʘʡʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʥʦʛʦ ʢʣʫʙʘè. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʨʦʩʘ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʚʳʜʘʣʘ ʧʦʜʨʦʙʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʩʦʟʜʘʥʠʷ ʤʫʜʙʦʨʜʘ ʩʘʡʪʘ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʤʫʜʙʦʨʜʘ 

 

ʉʢʦʨʨʝʢʪʠʨʫʝʤ ʟʘʧʨʦʩ ʩ ʮʝʣʴʶ ʧʦʣʫʯʠʪʴ ʪʝʢʩʪʦʚʳʝ ʦʧʠʩʘʥʠʷ ʠʜʝʡ ʤʫʜʙʦʨʜʦʚ: çʉʦʟʜʘʡ 

ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʜʣʷ 3 ʨʘʟʥʳʭ ʤʫʜʙʦʨʜʦʚ ʜʣʷ ʩʘʡʪʘ ʢʦʥʥʦʛʦ ʢʣʫʙʘè. ɺ ʦʪʚʝʪ ʧʦʣʫʯʝʥ ʨʝʟʫʣʴʪʘʪ ʩ 

ʪʝʢʩʪʦʚʳʤ ʦʧʠʩʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʫʜʙʦʨʜʦʚ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ʊʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʤʫʜʙʦʨʜʦʚ ʜʣʷ ʩʘʡʪʘ ʢʦʥʥʦʛʦ ʢʣʫʙʘ 

 

ʇʦʣʫʯʝʥʥʦʝ ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʫʜʙʦʨʜʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ. ʇʨʝʜʣʦʞʠʤ ʩʝʪʠ ʩʦʟʜʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʤʫʜʙʦʨʜʦʚ ʧʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʤʫ ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ ʪʝʢʩʪʦʚʦʤʫ ʦʧʠʩʘʥʠʶ: çʅʘ ʦʩʥʦʚʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ 

ʦʧʠʩʘʥʠʷ ʩʛʝʥʝʨʠʨʫʡ ʠʟʦʙʨʘʞʝʥʠʷ ʤʫʜʙʦʨʜʦʚè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʟʘʧʨʦʩʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 12 

ʠʟʦʙʨʘʞʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʢʩʪʦʚʦʤʫ ʦʧʠʩʘʥʠʶ (ʨʠʩ. 3). 

 
 ͊

 
 ͋

 
 ͍

ʈʠʩ. 3. ʀʟʦʙʨʘʞʝʥʠʷ ʤʫʜʙʦʨʜʦʚ ʜʣʷ ʩʘʡʪʘ ʢʦʥʥʦʛʦ ʢʣʫʙʘ: 
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ʘ ï ʤʫʜʙʦʨʜ ʚ ʩʪʠʣʝ ʨʫʩʪʠʢ; ʙ ï ʤʫʜʙʦʨʜ ʚ ʩʪʠʣʝ ʤʠʥʠʤʘʣʠʟʤ; ʚ ï ʤʫʜʙʦʨʜ ʚ ʩʪʠʣʝ ʚʠʥʪʘʞ 

 

ʅʘ ʦʩʥʦʚʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʦʪʚʝʪʘ ʥʝʡʨʦʩʝʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʦʩʥʦʚʥʦʡ 

ʢʦʥʮʝʧʮʠʝʡ ʩʘʡʪʘ ʠʣʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʜʦʙʘʚʠʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʠʩʘʥʠʷ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ 

ʤʫʜʙʦʨʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʧʮʠʝʡ.  

ʇʦʧʨʦʙʫʝʤ ʠʟʤʝʥʠʪʴ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ʤʫʜʙʦʨʜʘ ʚ ʩʪʠʣʝ ʤʠʥʠʤʘʣʠʟʤ, ʠʟʤʝʥʠʚ ʦʩʥʦʚʥʦʡ ʮʚʝʪ ʥʘ 

ʣʘʡʤʦʚʳʡ. DALL-E 3 ʚ ʯʘʪʝ Copilot ʚʳʧʦʣʥʷʝʪ ʠʥʩʪʨʫʢʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦ ʤʝʣʴʯʘʡʰʠʭ ʜʝʪʘʣʝʡ, ʦʜʥʘʢʦ 

ʥʝ ʧʦʥʠʤʘʝʪ ʮʚʝʪʘ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʢʦʜʠʨʦʚʢʝ ʠ ʩʠʩʪʝʤʝ Pantone, ʧʦʵʪʦʤʫ ʣʫʯʰʝ ʚʩʝʛʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʧʠʩʘʪʝʣʴʥʳʤʠ ʠ ʘʩʩʦʮʠʘʪʠʚʥʳʤʠ ʧʨʠʣʘʛʘʪʝʣʴʥʳʤʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʤʫʜʙʦʨʜʘ ʩ ʫʯʝʪʦʤ ʧʦʞʝʣʘʥʠʡ ʦʪʧʨʘʚʠʤ ʚ ʯʘʪ ʩʣʝʜʫʶʱʠʡ ʟʘʧʨʦʩ: çʄʥʝ ʥʨʘʚʠʪʩʷ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ 

ʤʫʜʙʦʨʜʘ. ɼʦʙʘʚʴ ʥʘ ʥʝʛʦ ʧʦʙʦʣʴʰʝ ʠʟʦʙʨʘʞʝʥʠʡ ʣʦʰʘʜʝʡ ʠ ʠʟʤʝʥʠ ʦʩʥʦʚʥʦʡ ʮʚʝʪ ʥʘ ʣʘʡʤʦʚʳʡè. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʥʦʛʦ ʟʘʧʨʦʩʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʤʫʜʙʦʨʜʘ ʚ ʟʘʧʨʘʰʠʚʘʝʤʦʤ ʮʚʝʪʝ (ʨʠʩ. 4). 

 
ʈʠʩ. 4. ʀʟʦʙʨʘʞʝʥʠʷ ʤʫʜʙʦʨʜʘ ʜʣʷ ʩʘʡʪʘ ʢʦʥʥʦʛʦ ʢʣʫʙʘ ʚ ʩʪʠʣʝ ʤʠʥʠʤʘʣʠʟʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʘʡʤʦʚʦʛʦ ʮʚʝʪʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ Copilot ʤʦʞʝʪ ʧʦʤʦʯʴ ʚʝʙ-ʜʠʟʘʡʥʝʨʫ ʚ ʩʦʟʜʘʥʠʠ 

ʠʜʝʡ, ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʚʳʛʣʷʜʝʪʴ, ʠ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ. ʆʜʥʘʢʦ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʠʜʝʘʣʴʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ, ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ʚ ʛʦʣʦʚʝ, ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʪʴ ʯʝʪʢʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʙʨʘʟ ʩ ʧʦʤʦʱʴʶ ʪʝʢʩʪʘ 

ʠ ʙʘʪʴ ʛʦʪʦʚʳʤ ʚʥʦʩʠʪʴ ʤʥʦʞʝʩʪʚʦ ʢʦʨʨʝʢʪʠʨʦʚʦʢ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʘʢʝʪʘ ʩʘʡʪʘ 

ɽʱʝ ʦʜʥʠʤ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʚ ʩʦʟʜʘʥʠʠ ʜʠʟʘʡʥʘ ʚʝʙ-ʩʘʡʪʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ 

ʩʪʨʫʢʪʫʨʳ, ʦʩʥʦʚʥʳʭ ʵʢʨʘʥʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʨʘʥʠʮ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʦʡ, ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʡ ʠʝʨʘʨʭʠʠ ʙʣʦʢʦʚ ʠ ʩʪʨʘʥʠʮ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʳʩʪʨʦ ʨʘʟʦʙʨʘʪʴʩʷ 

ʠ ʥʘʡʪʠ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʉ ʧʦʤʦʱʴʶ ʟʘʧʨʦʩʘ çʆʧʨʝʜʝʣʠ ʩʪʨʫʢʪʫʨʫ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ ʢʦʥʥʦʛʦ ʢʣʫʙʘè ʧʦʧʨʦʙʫʝʤ 

ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ ʢʦʥʥʦʛʦ ʢʣʫʙʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʟʘʧʨʦʩʘ ʙʳʣ 

ʧʦʣʫʯʝʥ ʦʪʚʝʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 5. 

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 96 

ʈʠʩ. 5. ʉʪʨʫʢʪʫʨʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ ʢʦʥʥʦʛʦ ʢʣʫʙʘ 

 

ɺ ʠʪʦʛʝ ʥʘʤʠ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ. 

Copilot ʚʳʜʘʣ ʦʪʚʝʪ, ʚ ʢʦʪʦʨʦʤ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʙʣʦʢʠ ʠ ʠʭ ʥʘʧʦʣʥʝʥʠʝ, ʦʜʥʘʢʦ, ʢʘʞʜʳʡ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʦʪʚʝʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ, ʯʪʦʙʳ ʥʝ ʧʨʦʧʫʩʪʠʪʴ ʚ ʧʨʦʝʢʪ ʩʧʝʮʠʬʠʯʥʳʝ ʢʦʥʮʝʧʮʠʠ. 

ʅʦ ʚ ʮʝʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʥʝʡʨʦʩʝʪʠ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʟʜʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʩʭʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʪʦʪʠʧʘ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʦ ʠ ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʦʣʴʢʦ ʧʦʜ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ.  

ɺʠʟʫʘʣʠʟʘʮʠʷ ʜʠʟʘʡʥ-ʢʦʥʮʝʧʪʘ 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʜʠʟʘʡʥ-ʢʦʥʮʝʧʪʘ ʩʘʡʪʘ ʧʦʟʚʦʣʷʝʪ ʧʦʧʨʦʙʦʚʘʪʴ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʩʙʦʨʢʠ ʤʘʢʝʪʘ, 

ʧʦʜʦʙʨʘʪʴ ʙʦʣʝʝ ʫʜʘʯʥʫʶ ʢʦʤʧʦʥʦʚʢʫ ʵʣʝʤʝʥʪʦʚ ʚ ʙʣʦʢʘʭ ʠ ʧʦʨʷʜʦʢ ʙʣʦʢʦʚ ʥʘ ʩʪʨʘʥʠʮʝ, ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ 

ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʘʡʪ ʚ ʮʝʣʦʤ, ʠ ʩ ʣʝʛʢʦʩʪʴʶ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ.  

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʥʝʝ ʤʫʜʙʦʨʜʘ ʩʦʟʜʘʜʠʤ ʤʘʢʝʪ ʩʘʡʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 

ʨʝʬʝʨʝʥʩ ʜʣʷ ʯʠʩʪʦʚʦʛʦ ʤʘʢʝʪʘ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʢʦʥʮʝʧʪ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ ʩʘʡʪʘ 

ʚ Copilot: ʩʦʟʜʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʪʝʢʩʪʦʚʦʛʦ ʦʧʠʩʘʥʠʷ, ʥʘʧʠʩʘʥʥʦʛʦ ʚʨʫʯʥʫʶ, ʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʦʧʠʩʘʥʠʷ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʦʟʜʘʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʨʦʩʘ.  

ʉʦʟʜʘʜʠʤ ʦʧʠʩʘʥʠʝ ʩʘʡʪʘ ʩ ʧʦʤʦʱʴʶ ʟʘʧʨʦʩʘ ʚ Copilot. ʆʪʚʝʪ ʥʘ ʟʘʧʨʦʩ: çʉʦʟʜʘʡ ʪʝʢʩʪʦʚʦʝ 

ʦʧʠʩʘʥʠʝ ʤʘʢʝʪʘ ʩʘʡʪʘ ʢʦʥʥʦʛʦ ʢʣʫʙʘ ʚ ʣʘʡʤʦʚʳʭ ʮʚʝʪʘʭ ʚ ʩʪʠʣʝ ʤʠʥʠʤʘʣʠʟʤè ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 6. 

 
ʈʠʩ. 6. ʊʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʤʘʢʝʪʘ ʩʘʡʪʘ ʢʦʥʥʦʛʦ ʢʣʫʙʘ 

ɿʘʪʝʤ ʧʦʧʨʦʩʠʤ ʝʛʦ ʩʦʟʜʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʤʘʢʝʪʘ ʩʘʡʪʘ ʥʘ ʦʩʥʦʚʝ ʚʳʜʘʥʥʦʛʦ ʦʪʚʝʪʘ: çʅʘ ʦʩʥʦʚʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʦʟʜʘʡ ʤʘʢʝʪ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʚʝʙ-ʩʘʡʪʘè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʯʝʪʳʨʝ ʚʘʨʠʘʥʪʘ ʤʘʢʝʪʘ ʩʘʡʪʘ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʳʜʘʥʥʦʤʫ ʯʘʪʦʤ ʦʧʠʩʘʥʠʶ (ʨʠʩ. 7).  
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ʈʠʩ. 7. ʉʦʟʜʘʥʠʝ ʤʘʢʝʪʘ ʩʘʡʪʘ ʢʦʥʥʦʛʦ ʢʣʫʙʘ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʠʷ, ʩʦʟʜʘʥʥʦʛʦ ʥʝʡʨʦʩʝʪʴʶ 

 

ɿʘʧʨʦʩ, ʢʦʪʦʨʳʡ ʯʘʪ ʧʝʨʝʜʘʣ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʝ ʩʦʜʝʨʞʠʪ ʨʘʥʝʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ 

ʪʝʢʩʪʦʚʦʛʦ ʦʧʠʩʘʥʠʷ, ʘ ʣʠʰʴ ʧʦʚʪʦʨʷʝʪ ʥʘʧʠʩʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʟʘʧʨʦʩ ʩ ʧʨʦʩʴʙʦʡ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʳʜʘʥʥʦʝ ʥʝʡʨʦʩʝʪʴʶ ʦʧʠʩʘʥʠʝ. ʇʦʵʪʦʤʫ ʣʫʯʰʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʧʠʩʳʚʘʪʴ ʦʧʠʩʘʥʠʝ ʜʣʷ ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ: çʉʦʟʜʘʡ ʠʟʦʙʨʘʞʝʥʠʝ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ ʢʦʥʥʦʛʦ ʢʣʫʙʘ ʚ ʩʪʠʣʝ ʤʠʥʠʤʘʣʠʟʤ, 

ʣʘʡʤʦʚʳʭ ʮʚʝʪʘʭ ʠ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʣʦʰʘʜʝʡè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʛʝʥʝʨʠʨʫʝʤʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ʨʠʩʫʥʢʝ 8. 

 
ʈʠʩ. 8. ɺʠʟʫʘʣʠʟʘʮʠʷ ʤʘʢʝʪʘ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʠʷ, ʥʘʧʠʩʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʝʡʨʦʩʝʪʴ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʉʦʟʜʘʚʘʝʤʳʝ ʧʨʦʝʢʪʳ ʚʳʛʣʷʜʷʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʝʘʣʠʩʪʠʯʥʦ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʚʜʦʭʥʦʚʝʥʠʷ ʠʣʠ ʨʝʬʝʨʝʥʩʘ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ. ʏʘʩʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʧʨʦʙʣʝʤʳ ʩ ʨʘʟʤʝʱʝʥʠʝʤ 

ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʝʤʳʝ ʥʝʡʨʦʩʝʪʴʶ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʦʪʦʙʨʘʞʘʶʪ ʧʦʣʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʘʡʪʘ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʵʢʨʘʥʦʚ ʩʪʨʘʥʠʮʳ.  

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʡʨʦʩʝʪʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʨʦʜʚʠʥʫʪʦʤʫ ʚʝʙ-ʜʠʟʘʡʥʝʨʫ ʚ ʝʛʦ ʨʘʙʦʪʝ, ʥʦ ʜʣʷ 

ʥʦʚʠʯʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʥʝʩʝʪ ʙʦʣʴʰʝ ʚʨʝʜʘ, ʯʝʤ ʧʦʣʴʟʳ, ʪʘʢ ʢʘʢ ʥʘ ʩʘʡʪʝ ʚʘʞʥʦ 

ʫʜʦʙʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʥʝʡʨʦʩʝʪʠ ʧʦʢʘ ʥʝ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʛʨʘʤʦʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʘʡʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʠʨʦʚʘʥʠʷ Copilot ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʠʟʫʘʣʴʥʦʛʦ ʩʪʠʣʷ ʩʘʡʪʘ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʤʦʞʝʪ ʧʦʤʦʯʴ ʜʠʟʘʡʥʝʨʫ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ, ʪʘʢ ʢʘʢ ʨʘʟʙʠʨʘʪʴ ʠ 

ʦʮʝʥʠʚʘʪʴ ʛʦʪʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʢʫʜʘ ʧʨʦʱʝ, ʯʝʤ ʠʩʢʘʪʴ ʨʝʬʝʨʝʥʩʳ, ʤʘʪʝʨʠʘʣʳ ʠ ʜʝʣʘʪʴ ʚʩʝ ʩ ʥʫʣʷ. ʆʜʥʘʢʦ, 
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ʥʝʡʨʦʩʝʪʴ ʥʝ ʩʧʦʩʦʙʥʘ ʩʜʝʣʘʪʴ ʚʩʝ ʟʘ ʯʝʣʦʚʝʢʘ, ʦʥʘ ʩʦʟʜʘʩʪ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ, ʥʦ ʝʛʦ ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʥʦ 

ʧʨʦʚʝʨʷʪʴ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʥʝ ʨʝʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʘ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʩʪʨʘʭʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʨʘʙʦʪʝ ʚʝʙ-ʜʠʟʘʡʥʝʨʦʚ ʥʝ ʦʙʦʩʥʦʚʘʥʳ. ʊʘʢʞʝ ʥʝʡʨʦʩʝʪʠ 

ʥʝ ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʣʴʰʝ ʨʘʙʦʪʳ ʥʘʜ ʜʠʟʘʡʥ-ʢʦʥʮʝʧʪʦʤ. ɼʝʣʦ ʥʝ ʪʦʣʴʢʦ ʚ ʶʨʠʜʠʯʝʩʢʠʭ ʩʣʦʞʥʦʩʪʷʭ: 

ʦʥʠ ʛʝʥʝʨʠʨʫʶʪ ʥʝ ʜʠʟʘʡʥ ʚ ʦʙʳʯʥʦʤ ʝʛʦ ʧʦʥʠʤʘʥʠʠ, ʘ ʪʦʣʴʢʦ ʦʢʘʟʳʚʘʶʪ ʧʦʤʦʱʴ ʜʣʷ ʧʨʦʮʝʩʩʘ ð 

ʪʝʢʩʪʦʚʫʶ ʠʣʠ ʚʠʟʫʘʣʴʥʫʶ. 
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FEATURES OF THE LAYOUT OF CHILDREN'S SCIENTIFIC AND EDUCATIONAL MAGAZINES 
(USING THE EXAMPLE OF THE MAGAZINE "QUANTIK") 
 
Abstract. The article provides a brief overview of children's scientific and educational journals published in Russia 

at the moment. The features of the layout of children's scientific and educational journals are considered on the 

example of the journal "Quantik", both advantages and disadvantages of its layout are revealed. Options for 

correcting layout flaws are offered. 

Keywords: children's scientific and educational magazine, "Quantik" magazine, layout 

 
ɺʚʝʜʝʥʠʝ 

ɼʝʪʩʢʠʝ ʞʫʨʥʘʣʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʷʚʣʝʥʠʝ ʛʘʜʞʝʪʦʚ ʠ 

ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʧʦʧʫʣʷʨʥʦʩʪʠ ʙʫʤʘʞʥʦʡ ʧʨʝʩʩʳ, ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʠʪʘʪʝʣʴʩʢʦʡ ʢʫʣʴʪʫʨʳ ʨʝʙʸʥʢʘ. ɹʦʛʘʪʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʞʫʨʥʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʶʥʦʤʫ 

ʯʠʪʘʪʝʣʶ ʧʦʣʫʯʠʪʴ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʟʥʳʭ ʪʝʤʘʭ, ʘ ʚ ʠʟʫʯʝʥʠʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʦʩʦʙʝʥʥʦ 

ʧʦʤʦʛʘʶʪ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʞʫʨʥʘʣʳ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʦʩʪʨʦ ʧʦʜʦʙʥʳʝ ʠʟʜʘʥʠʷ 

ʥʫʞʜʘʶʪʩʷ ʚ ʛʨʘʤʦʪʥʦʤ ʦʬʦʨʤʣʝʥʠʠ ʠ ʧʨʘʚʠʣʴʥʦʡ ʚʝʨʩʪʢʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʣʫʯʰʝʤʫ ʚʦʩʧʨʠʷʪʠʶ 

ʠʥʬʦʨʤʘʮʠʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʦʬʦʨʤʣʝʥʠʷ ʠ ʚʸʨʩʪʢʠ ʯʘʩʪʦ ʩʪʘʥʦʚʷʪʩʷ ʢʘʤʥʝʤ ʧʨʝʪʢʥʦʚʝʥʠʷ 

ʥʘ ʧʫʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʨʝʩʘ ʨʝʙʸʥʢʘ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʤʝ, ʩ ʢʦʪʦʨʦʡ ʦʥ ʟʥʘʢʦʤʠʪʩʷ ʥʘ ʩʪʨʘʥʠʮʘʭ 

ʞʫʨʥʘʣʘ. ɿ.ɻ. ʂʨʠʚʦʫʩʦʚʘ ʚ ʩʪʘʪʴʝ çɼʝʪʩʢʠʝ ʞʫʨʥʘʣʳ ʢʘʢ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʠʪʘʪʝʣʴʩʢʦʡ ʢʫʣʴʪʫʨʳè 

ʦʪʤʝʯʘʝʪ: çɹʦʣʴʰʠʥʩʪʚʦ ʞʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ, ʘʜʨʝʩʦʚʘʥʥʳʭ ʜʝʪʷʤ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʵʣʝʤʝʥʪʘʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. <é> ɺ ʧʦʛʦʥʝ ʟʘ ʧʨʠʙʳʣʴʶ ʠʟʜʘʪʝʣʠ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʜʘʣʝʢʠʝ ʦʪ ʣʠʪʝʨʘʪʫʨʳ 

ʠ ʧʝʜʘʛʦʛʠʢʠ, ʥʝ ʜʘʶʪ ʩʝʙʝ ʪʨʫʜʘ ʟʘʜʫʤʘʪʴʩʷ ʥʘʜ ʢʦʥʮʝʧʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʞʫʨʥʘʣʘ, 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʝʛʦ çʣʠʮʦè. ɼʝʪʩʢʘʷ ʧʝʨʠʦʜʠʢʘ, ʧʨʠʟʚʘʥʥʘʷ ʚʦʩʧʠʪʳʚʘʪʴ ʣʠʪʝʨʘʪʫʨʥʳʡ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ 

ʚʢʫʩ, ʚʩʸ ʯʘʱʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʦʙʨʘʥʠʝ ʨʘʟʥʦʨʦʜʥʳʭ, ʥʠʯʝʤ ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ, ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ 

ʧʦʨʷʜʢʝ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚè [1]. ɽʸ ʟʘʤʝʯʘʥʠʝ ʥʝ ʣʠʰʝʥʦ ʩʤʳʩʣʘ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʪʝʤʳ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ. 

 

ɼʝʪʩʢʠʝ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʞʫʨʥʘʣʳ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʝʪʩʢʠʝ ʞʫʨʥʘʣʳ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʠʥʪʝʨʝʩʥʳʤʠ ʠ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ 

ʶʥʳʭ ʯʠʪʘʪʝʣʝʡ ʠ ʠʭ ʨʦʜʠʪʝʣʝʡ.  

ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʦʩʪʘʶʪʩʷ ʜʝʪʩʢʠʝ ʥʘʫʯʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʞʫʨʥʘʣʳ. ʀʟʜʘʶʪʩʷ ʦʥʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʦʪ 7 

ʜʦ 12 ʣʝʪ) ʠ ʩʨʝʜʥʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʦʪ 12 ʜʦ 15 ʣʝʪ). ʄʘʩʰʪʘʙ ʦʭʚʘʪʳʚʘʝʤʳʭ ʪʝʤ ʚʝʣʠʢ: ʦʪ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʜʦ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʣʠʪʝʨʘʪʫʨʦʚʝʜʯʝʩʢʠʭ ʧʨʦʙʣʝʤ.  

ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʡ ʠ ʙʦʛʘʪʦʡ ʠʩʪʦʨʠʝʡ ʦʙʣʘʜʘʝʪ ʩʦʚʝʪʩʢʠʡ ʠ ʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʡ 

ʞʫʨʥʘʣ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ çʖʥʳʡ ʥʘʪʫʨʘʣʠʩʪè [2]. ɺ 2023 ʛʦʜʫ ʦʥ ʦʪʤʝʪʠʣ ʦʯʝʨʝʜʥʦʡ ʶʙʠʣʝʡ ï 95 ʣʝʪ ʩ 
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ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʠʟʜʘʥʠʷ. ʄʥʦʛʦ ʣʝʪ ʥʘʟʘʜ ʥʘ ʩʪʨʘʥʠʮʘʭ ʞʫʨʥʘʣʘ ʤʦʞʥʦ ʙʳʣʦ ʥʘʡʪʠ ʩʪʘʪʴʠ 

ʄ.ʄ. ʇʨʠʰʚʠʥʘ, ʂ.ɻ. ʇʘʫʩʪʦʚʩʢʦʛʦ, ɺ.ɺ. ɹʠʘʥʢʠ, ɺ.ʇ. ɸʩʪʘʬʴʝʚʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʧʠʩʘʪʝʣʝʡ ʠ 

ʧʦʧʫʣʷʨʠʟʘʪʦʨʦʚ ʥʘʫʢʠ. ʉʝʡʯʘʩ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʷʚʣʝʥʠʝ ʚʥʫʰʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʢʫʨʝʥʪʦʚ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʝ ʧʘʜʝʥʠʝ ʪʠʨʘʞʝʡ, ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʜʦʩʪʠʛʘʚʰʠʭ ʤʠʣʣʠʦʥʘ, ʞʫʨʥʘʣ ʧʨʦʜʦʣʞʘʝʪ ʚʝʩʪʠ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ɼʦʣʛʫʶ ʞʠʟʥʴ çʖʥʦʛʦ ʥʘʪʫʨʘʣʠʩʪʘè ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʨʝʧʝʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʯʠʪʘʪʝʣʷʤ, 

ʙʦʣʴʰʠʤ ʰʪʘʪʦʤ ʪʘʣʘʥʪʣʠʚʳʭ ʘʚʪʦʨʦʚ ʠ ʨʝʜʘʢʪʦʨʦʚ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʶʪ ʫʯʝʥʳʤʠ ʩʪʝʧʝʥʷʤʠ, ʘ 

ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʝʤ ʪʨʘʜʠʮʠʡ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʨʫʙʨʠʢʠ çʃʝʩʥʘʷ ʛʘʟʝʪʘè, ʧʨʠʜʫʤʘʥʥʘʷ ʜʣʷ ʪʝʭ, ʢʪʦ ʣʶʙʠʪ 

ʧʨʠʨʦʜʫ ʠ ʨʝʛʫʣʷʨʥʦ ʥʘʙʣʶʜʘʝʪ ʟʘ ʥʝʡ, çʂʣʫʙ ʧʦʯʝʤʫʯʝʢè, ʛʜʝ ʯʠʪʘʪʝʣʠ ʟʘʜʘʶʪ ʠʥʪʝʨʝʩʫʶʱʠʝ ʠʭ ʚʦʧʨʦʩʳ 

ʠ ʧʦʣʫʯʘʶʪ ʥʘ ʥʠʭ ʦʪʚʝʪʳ, ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʨʦʜʦʣʞʘʶʪ ʙʳʪʴ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʧʦ ʩʝʡ ʜʝʥʴ.  

ɼʚʘʜʮʘʪʴ ʧʝʨʚʳʡ ʚʝʢ, ʩʦʭʨʘʥʷʷ ʧʨʦʚʝʨʝʥʥʳʝ ʚʨʝʤʝʥʝʤ ʠʟʜʘʥʠʷ, ʧʦʜʘʨʠʣ ʥʘʤ ʤʥʦʛʦ ʥʦʚʳʭ ʥʘʫʯʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʜʝʪʩʢʠʭ ʞʫʨʥʘʣʦʚ: çɼʫʤʘʡè [3], çʗ ʃʝʦʥʘʨʜʦè [4], çʂʚʘʥʪʠʢè ʠ ʜʨ. ʊʝʤʳ, ʟʘʪʨʘʛʠʚʘʝʤʳʝ 

ʚ ʥʠʭ, ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʦʭʚʘʪʳʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʩʬʝʨ, ʠʥʪʝʨʝʩʥʳʭ ʰʢʦʣʴʥʠʢʫ ʵʪʦʛʦ ʩʪʦʣʝʪʠʷ, ï ʠʟʫʯʝʥʠʝ 

ʙʝʟʛʨʘʥʠʯʥʦʛʦ ʢʦʩʤʦʩʘ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʠʥʞʝʥʝʨʠʷ ʠ ʪ.ʜ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠʟʜʘʥʠʡ ʜʣʷ 

ʜʝʪʝʡ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʞʫʨʥʘʣ çʂʚʘʥʪʠʢè. ʅʘ ʥʝʤ ʠ ʙʫʜʝʪ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘʰʝ ʚʥʠʤʘʥʠʝ.  

 

ɾʫʨʥʘʣ çʂʚʘʥʪʠʢè 

ɽʞʝʤʝʩʷʯʥʳʡ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʞʫʨʥʘʣ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ çʂʚʘʥʪʠʢè ʙʳʣ ʩʦʟʜʘʥ ʧʨʠ 

ʧʦʜʜʝʨʞʢʝ ʄʦʩʢʦʚʩʢʦʛʦ ʮʝʥʪʨʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʄʎʅʄʆ) ʦʩʝʥʴʶ 2011 ʛʦʜʘ 

ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʪʨʘʜʠʮʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɸʫʜʠʪʦʨʠʶ ʞʫʨʥʘʣʘ ʩʦʩʪʘʚʣʷʶʪ ʰʢʦʣʴʥʠʢʠ, ʫʯʘʱʠʝʩʷ ʚ 4-8 ʢʣʘʩʩʘʭ (ʦʪ 10 ʜʦ 14 ʣʝʪ). ɺ ʞʫʨʥʘʣʝ 

ʧʫʙʣʠʢʫʶʪʩʷ ʫʯʝʙʥʳʝ ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʩʪʘʪʴʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʣʠʥʛʚʠʩʪʠʢʝ, ʬʠʟʠʢʝ ʠ ʜʨʫʛʠʤ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʨʫʙʨʠʢ:  

- çʆʛʣʷʥʠʩʴ ʚʦʢʨʫʛè (ʧʨʠʤʝʥʝʥʠʝ ʰʢʦʣʴʥʳʭ ʟʥʘʥʠʡ ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ) 

- çʆʣʠʤʧʠʘʜʳè (ʤʘʪʝʨʠʘʣʳ ʩ ʰʢʦʣʴʥʳʭ ʦʣʠʤʧʠʘʜ ʧʦ ʣʠʥʛʚʠʩʪʠʢʝ ʠ ʤʘʪʝʤʘʪʠʢʝ) 

- çʉʚʦʠʤʠ ʨʫʢʘʤʠè (ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʣʣʶʩʪʨʘʮʠʡ ʢ ʬʠʟʠʯʝʩʢʠʤ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʫʪʚʝʨʞʜʝʥʠʷʤ) 

- çʂʦʥʢʫʨʩè (ʢʦʥʢʫʨʩ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ) 

- çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʢʘʟʢʠè (ʩʢʘʟʦʯʥʳʝ ʛʝʨʦʠ ʨʝʰʘʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ) 

- çʆʧʳʪʳ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳè 

- çɿʘʜʘʯʠ ʚ ʢʘʨʪʠʥʢʘʭè. 

ʌʦʨʤʘʪ ʠʟʜʘʥʠʷ 84ʭ108/16. ʈʘʟʤʝʨ 200ʭ255 ʤʤ. ʊʠʨʘʞ ʢʘʞʜʦʛʦ ʚʳʧʫʩʢʘ ʩʦʩʪʘʚʣʷʝʪ 4000 

ʵʢʟʝʤʧʣʷʨʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʞʫʨʥʘʣ ʠʤʝʝʪ ʩʚʦʡ ʩʘʡʪ ʩ ʫʜʦʙʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘʚʠʛʘʮʠʠ ʠ ʘʨʭʠʚʦʤ, ʛʜʝ ʤʦʞʥʦ ʥʘʡʪʠ 

ʚʩʝ ʚʳʰʝʜʰʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʧʫʩʢʠ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [5]. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʝʨʩʪʢʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʞʫʨʥʘʣʘ çʂʚʘʥʪʠʢè 

ɺʝʨʩʪʢʘ ʜʝʪʩʢʠʭ ʢʥʠʛ ʠ ʞʫʨʥʘʣʦʚ ʧʦʜʯʠʥʝʥʘ ʨʷʜʫ ʧʨʘʚʠʣ. ʇʨʘʚʠʣʘ ʢʘʩʘʶʪʩʷ ʰʨʠʬʪʦʚʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʠ ʚʳʜʝʣʝʥʠʷ ʪʝʢʩʪʘ, ʫʜʦʙʦʯʠʪʘʝʤʦʩʪʠ ʠʟʜʘʥʠʷ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ 

ʩʦʟʜʘʥʠʷ ʛʨʘʤʦʪʥʦʛʦ ʠʟʜʘʥʠʷ ʚʝʨʩʪʘʣʴʱʠʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʷʟʘʥ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʆʉʊʦʤ 29.127-

2002 [6]. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʨʩʪʢʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʞʫʨʥʘʣʘ çʂʚʘʥʪʠʢè ʙʳʣʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʧʦʜʙʦʨʢʘ ʚʳʧʫʩʢʦʚ ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʩ ʦʧʦʨʦʡ ʥʘ ʪʨʝʙʦʚʘʥʠʷ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʆʉʊʝ 29.127. ɹʳʣ ʦʪʤʝʯʝʥ ʨʷʜ ʜʦʩʪʦʠʥʩʪʚ ʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʚʝʨʩʪʢʠ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʬʦʨʤʣʝʥʠʝ ʠ ʚʝʨʩʪʢʫ ʜʘʥʥʦʛʦ ʞʫʨʥʘʣʘ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʦ, ʠʟʜʘʥʠʝ ʠʤʝʝʪ ʜʦʩʪʦʠʥʩʪʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʥʝʜʦʩʪʘʪʢʦʚ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʭ ʜʦʩʪʦʠʥʩʪʚ ʷʚʣʷʝʪʩʷ ʠʣʣʶʩʪʨʘʪʠʚʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. ʅʘ ʩʪʨʘʥʠʮʘʭ ʞʫʨʥʘʣʘ ʶʥʳʡ ʯʠʪʘʪʝʣʴ ʤʦʞʝʪ 

ʫʚʠʜʝʪʴ ʥʝ ʪʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʛʣʫʰʝʥʥʳʭ ʮʚʝʪʦʚ, ʦʪ ʢʦʪʦʨʳʭ ʧʨʠ 

ʯʪʝʥʠʠ ʥʝ ʫʩʪʘʶʪ ʛʣʘʟʘ, ʥʦ ʠ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʘʤʠʤ ʂʚʘʥʪʠʢʦʤ. ʆʥ ʚʩʝʛʜʘ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʦʙʣʦʞʢʘʭ 

ʞʫʨʥʘʣʘ ʠ ʨʝʛʫʣʷʨʥʦ ï ʥʘ ʨʘʟʚʦʨʦʪʘʭ. ʕʪʦ ʢʨʘʡʥʝ ʫʜʘʯʥʦʝ ʨʝʰʝʥʠʝ, ʪʘʢ ʢʘʢ ʫ ʨʝʙʸʥʢʘ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ ʞʫʨʥʘʣʫ, ʢʦʪʦʨʳʡ ʦʥ ʯʠʪʘʝʪ ʥʝ ʚ ʦʜʠʥʦʯʝʩʪʚʝ, ʘ ʩ ʤʘʣʝʥʴʢʠʤ 

ʜʨʫʛʦʤ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ʂʚʘʥʪʠʢ ʥʘ ʩʪʨʘʥʠʮʘʭ ʞʫʨʥʘʣʘ: 

ʘ ï ʂʚʘʥʪʠʢ ʥʘ ʦʙʣʦʞʢʝ ʥʦʚʦʛʦʜʥʝʛʦ ʚʳʧʫʩʢʘ ʞʫʨʥʘʣʘ; 

ʙ ï ʂʚʘʥʪʠʢ ʥʘ ʦʜʥʦʤ ʠʟ ʨʘʟʚʦʨʦʪʦʚ ʥʦʚʦʛʦʜʥʝʛʦ ʚʳʧʫʩʢʘ ʞʫʨʥʘʣʘ 

 

ɽʱʸ ʦʜʥʠʤ ʚʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʚʝʨʩʪʢʠ ʞʫʨʥʘʣʘ ʷʚʣʷʝʪʩʷ ʢʦʤʬʦʨʪʥʳʡ ʫʜʦʙʦʯʠʪʘʝʤʳʡ ʩʪʠʣʴ 

ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪ. ʇʦʤʠʤʦ ʚʳʙʦʨʘ ʛʘʨʥʠʪʫʨʳ, ʚʝʨʩʪʘʣʴʱʠʢʠ ʩʣʝʜʷʪ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʮʚʝʪ ʰʨʠʬʪʘ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʣ ʩ ʬʦʥʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʝʥ ʪʝʢʩʪ. ɿʥʘʯʠʤʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʤʳʩʣʘ ʬʨʘʛʤʝʥʪʳ ʪʝʢʩʪʘ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʜʝʣʷʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ (ʨʠʩ. 2).  

 

 

 ͊  ͋
ʈʠʩ. 2. ʇʨʠʤʝʨʳ ʚʝʨʩʪʢʠ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ ʩ çʘʢʮʝʥʪʥʦʡè ʟʘʣʠʚʢʦʡ ʬʨʘʛʤʝʥʪʦʚ: 

ʘ ï ʧʨʠʤʝʨ ʩ ʟʝʣʝʥʦʡ ʟʘʣʠʚʢʦʡ; ʙ ï ʧʨʠʤʝʨ ʩ ʩʝʨʦʡ ʟʘʣʠʚʢʦʡ 

 

ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʫ ʨʝʜʘʢʪʦʨʦʚ ʩ ʟʘʛʦʣʦʚʢʘʤʠ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʫʜʘʯʥʦʡ, ʪʘʢ ʠ ʥʝ ʦʯʝʥʴ. 

ʏʘʱʝ ʚʩʝʛʦ ʥʘ ʩʪʨʘʥʠʮʘʭ ʞʫʨʥʘʣʘ çʂʚʘʥʪʠʢè ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʵʬʬʝʢʪʥʳʝ ʟʘʛʦʣʦʚʢʠ, ʩʪʠʣʠʟʦʚʘʥʥʳʝ ʧʦʜ 

ʪʝʤʘʪʠʢʫ ʨʘʟʚʦʨʦʪʘ ʠ ʠʥʦʛʜʘ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʛʨʘʥʠ ʪʝʢʩʪʘ ʠ ʠʣʣʶʩʪʨʘʮʠʠ (ʨʠʩ.3).  

 
 ͊

 
 ͋

ʈʠʩ. 3. ʇʨʠʤʝʨʳ ʵʬʬʝʢʪʥʳʭ ʟʘʛʦʣʦʚʢʦʚ: 

ʘ ï ʟʘʛʦʣʦʚʦʢ çʣʝʜ, ʚʦʜʘ ʠ ʧʘʨè; ʙ ï ʟʘʛʦʣʦʚʦʢ çʢʘʢʦʡ ʧʦʨʪ ʣʠʰʥʠʡè 

 

ʆʜʥʘʢʦ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʚ ʚʸʨʩʪʢʝ ʜʘʥʥʦʛʦ ʞʫʨʥʘʣʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝʩʢʦʣʴʢʦ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʟʜʘʥʥʳʭ ʥʦʤʝʨʦʚ. ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʣʦʞʠʤ ʚʘʨʠʘʥʪʳ ʚʦʟʤʦʞʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʩʪʦʠʪ ʩʢʘʟʘʪʴ ʦ ʥʝʧʦʜʭʦʜʷʱʝʤ ʠ ʥʝʯʠʪʘʝʤʦʤ ʰʨʠʬʪʝ ʥʝʢʦʪʦʨʳʭ ʟʘʛʦʣʦʚʢʦʚ. ʊʘʢʠʝ 

ʩʠʪʫʘʮʠʠ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʩʪʨʘʥʠʮʘʭ ʠʟʜʘʥʠʷ. ʇʨʠʚʝʜʝʤ ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ: ʥʘ ʨʠʩʫʥʢʝ 4ʘ ʟʘʤʝʪʥʦ, 

ʯʪʦ ʟʘʛʦʣʦʚʦʢ çʏʝʪʳʨʝ ʟʘʜʘʯʠè ʯʠʪʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʪʷʞʝʣʦ (ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʝʥ), ʧʦʩʢʦʣʴʢʫ ʮʚʝʪ 

ʰʨʠʬʪʘ ʯʸʨʥʳʡ, ʘ ʬʦʥ ʨʘʟʚʦʨʦʪʘ ʪʸʤʥʦ-ʟʝʣʸʥʳʡ.  
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ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʟʘʛʦʣʦʚʦʢ ʟʘʤʝʪʥʳʤ ʠ ʫʜʦʙʦʯʠʪʘʝʤʳʤ, ʧʦʜʙʠʨʘʝʤ ʜʣʷ ʥʝʛʦ ʙʦʣʝʝ ʩʚʝʪʣʳʡ ʮʚʝʪ 

ʰʨʠʬʪʘ (ʨʠʩ. 4ʙ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʮʚʝʪ ʪʝʢʩʪʘ ʙʫʜʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʩ ʪʝʤ ʮʚʝʪʦʤ ʟʘʛʦʣʦʚʢʘ 

çʄʝʨʢʫʨʠʡè. ʊʝʤ ʩʘʤʳʤ ʤʳ ʥʝ ʪʦʣʴʢʦ ʚʦʟʚʨʘʱʘʝʤ ʦʜʥʦʤʫ ʠʟ ʟʘʛʦʣʦʚʢʦʚ ʫʜʦʙʦʯʠʪʘʝʤʦʩʪʴ, ʥʦ ʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤ ʦʙʱʫʶ ʛʘʨʤʦʥʠʶ ʨʘʟʚʦʨʦʪʘ, ʧʦʩʚʷʱʝʥʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʝ. 

 

 

 ͊  ͋
ʈʠʩ. 4. ɿʘʛʦʣʦʚʦʢ çʏʝʪʳʨʝ ʟʘʜʘʯʠè: 

ʘ ï ʠʩʭʦʜʥʳʡ ʚʘʨʠʘʥʪ; ʙ ï ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ 

 

ɺʦ-ʚʪʦʨʳʭ, ʩʢʘʞʝʤ ʦ ʥʝʧʦʜʭʦʜʷʱʝʤ ʨʘʟʤʝʨʝ ʠʥʪʝʨʣʠʥʴʷʞʘ. ʀʥʪʝʨʣʠʥʴʷʞ ʠʣʠ ʤʝʞʩʪʨʦʯʥʳʡ 

ʠʥʪʝʨʚʘʣ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʯʠʪʘʙʝʣʴʥʦʩʪʠ ʪʝʢʩʪʘ. ʄʘʣʝʥʴʢʠʡ ʠʥʪʝʨʣʠʥʴʷʞ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʣʠʥʠʠ ʚʠʟʫʘʣʴʥʦ ʩʣʠʚʘʶʪʩʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʬʦʢʫʩʠʨʦʚʢʫ ʚʟʛʣʷʜʘ. ɹʣʠʟʢʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʠʥʠʡ ʜʨʫʛ ʢ ʜʨʫʛʫ ʤʝʰʘʝʪ ʶʥʦʤʫ ʯʠʪʘʪʝʣʶ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʠ ʧʦʥʷʪʴ ʪʝʢʩʪ, ʦʩʦʙʝʥʥʦ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʘʟʤʝʨ ʰʨʠʬʪʘ ʤʘʣʝʥʴʢʠʡ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʪʨʦʢʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʤʫ ʥʘʭʦʞʜʝʥʠʶ ʧʨʦʜʦʣʞʝʥʠʷ ʪʝʢʩʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʚʝʨʝʥʥʦʩʪʠ ʠ ʫʩʪʘʣʦʩʪʠ. ʉʪʨʦʢʠ ʩ 

ʰʠʨʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʤʝʞʜʫ ʥʠʤʠ ʤʦʛʫʪ ʧʝʨʝʩʪʘʪʴ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʝʜʠʥʳʡ ʙʣʦʢ. ʉʣʦʚʘ ʤʦʛʫʪ 

ʚʳʛʣʷʜʝʪʴ ʢʘʢ ʙʳ ʚʠʩʷʱʠʤʠ ʚ ʚʦʟʜʫʭʝ ʠ ʥʝ ʩʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ.  

ɺ çʂʚʘʥʪʠʢʝè ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʨʠʤʝʨ ʥʝʧʦʜʭʦʜʷʱʝʛʦ (ʘ ʠʤʝʥʥʦ ʯʝʨʝʩʯʫʨ ʤʘʣʝʥʴʢʠʡ) 

ʠʥʪʝʨʣʠʥʴʷʞ ʧʨʠ ʥʘʙʦʨʝ ʟʘʛʦʣʦʚʢʘ çʅʘʰ ʢʦʥʢʫʨʩè (ʨʠʩ. 5ʘ). ʋʚʝʣʠʯʠʚ ʠʥʪʝʨʣʠʥʴʷʞ, ʤʳ ʚʦʟʚʨʘʱʘʝʤ 

ʟʘʛʦʣʦʚʢʫ ʫʜʦʙʦʯʠʪʘʝʤʦʩʪʴ (ʨʠʩ. 5ʙ). 

 
 ͊
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ʈʠʩ. 5. ʀʥʪʝʨʣʠʥʴʷʞ 

ʘ ïʠʩʭʦʜʥʳʡ ʚʘʨʠʘʥʪ; ʙ ï ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʨʠʤʝʨʝ ʞʫʨʥʘʣʘ çʂʚʘʥʪʠʢè ʤʳ ʫʚʠʜʝʣʠ, ʢʘʢʠʤʠ ʤʦʛʫʪ ʙʳʪʴ ʫʜʘʯʥʳʝ ʠ ʥʝ 

ʩʘʤʳʝ ʫʜʘʯʥʳʝ ʨʝʰʝʥʠʷ ʚʸʨʩʪʢʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʞʫʨʥʘʣʦʚ ʜʣʷ ʜʝʪʝʡ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʣʠ ʩʚʦʠ 

ʚʘʨʠʘʥʪʳ ʠʩʧʨʘʚʣʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʥʝʜʦʯʸʪʦʚ ʠ ʫʙʝʜʠʣʠʩʴ ʚ ʪʦʤ, ʢʘʢ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʦʙʱʝʝ 

ʚʧʝʯʘʪʣʝʥʠʝ ʦʪ ʠʟʜʘʥʠʷ ʜʝʪʘʣʠ. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 
ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ, ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʈɸɿʈɸɹʆʊʂɸ ʇɽʈʉʆʅɸɾɽʁ ʇʉʀʍʆʃʆɻʀʏɽʉʂʆʁ ʀʅɼʀ-ʀɻʈʓ ʉ ʇʈʀʄɽʅɽʅʀɽʄ 
ʇʈʆɻʈɸʄʄʓ BLENDER 
 

É ʄ.ʖ. ʂʨʘʩʥʦʙʦʨʦʜʴʢʦ, ɽ.ʅ. ɼʨʦʟʜʦʚʘ, 2024 
 
ʀʛʨʳ ʚ ʞʘʥʨʝ ʧʩʠʭʦʣʦʛʠʷ, ʧʨʝʜʣʘʛʘʶʪ ʠʛʨʦʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʫʥʫʪʴʩʷ ʚ ʛʣʫʙʦʢʠʝ ʠ ʥʘʩʳʱʝʥʥʳʝ 

ʩʶʞʝʪʳ, ʟʘʯʘʩʪʫʶ ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʪʝʤʳ ʦʜʠʥʦʯʝʩʪʚʘ, ʚʳʞʠʚʘʥʠʷ ʠ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʬʣʠʢʪʦʚ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʝʨʩʦʥʘʞʝʡ ʢʦʩʤʦʥʘʚʪʘ ʠ ʨʦʙʦʪʘ ʜʣʷ ʠʥʜʠ-ʠʛʨʳ 

ñʕʢʟʦʧʣʘʥʝʪʘ" ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Blender, ʘ ʪʘʢʞʝ ʦʙʩʫʞʜʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ ʵʪʠʭ 

ʧʝʨʩʦʥʘʞʝʡ ʚ ʧʦʚʝʩʪʚʦʚʘʥʠʠ ʦ ʯʫʚʩʪʚʝ ʦʜʠʥʦʯʝʩʪʚʘ ʢʦʩʤʦʥʘʚʪʘ ʚ ʥʝʠʟʚʝʜʘʥʥʦʡ ʚʩʝʣʝʥʥʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʩʦʥʘʞʠ, ʚʠʜʝʦʠʛʨʘ, Blender, ʧʩʠʭʦʣʦʛʠʷ. 

 

M.Y. Krasnoborodko, E.N. Drozdova 
 

Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 
 
DEVELOPMENT OF CHARACTERS FOR A PSYCHOLOGICAL INDIAN GAME USING THE 
BLENDER PROGRAM 
 
Games in the genre of psychology offer players the opportunity to plunge into deep and rich plots, often affecting 

the topics of loneliness, survival and internal conflicts. This article examines the process of creating astronaut and 

robot characters for the indie game "Exoplanet" using the Blender program, and also discusses the significance 

of these characters in the narrative of the astronaut's loneliness in an unknown universe. 

Keywords: characters, video game, Blender, psychology. 
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ɺʚʝʜʝʥʠʝ. ɺ ʤʠʨʝ ʠʛʨ, ʙʦʛʘʪʦʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʞʘʥʨʦʚ ʠ ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʩʶʞʝʪʦʚ, ʚʩʝʛʜʘ 

ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʪʘʢ ʠ ʠʛʨʦʢʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʉʨʝʜʠ ʵʪʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʩʦʙʦʝ 

ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʞʘʥʨ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ ʥʘʤʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʛʨʫʟʠʪʴʩʷ ʚ 

ʛʣʫʙʦʢʠʝ ʠ ʟʘʧʫʪʘʥʥʳʝ ʩʶʞʝʪʳ, ʚʳʟʳʚʘʶʱʠʝ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʨʝʘʢʮʠʠ ʠ ʟʘʩʪʘʚʣʷʶʱʠʝ ʟʘʜʫʤʘʪʴʩʷ. 

ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʠʛʨ ʚ ʞʘʥʨʝ ʧʩʠʭʦʣʦʛʠʠ [1] ð ʵʪʦ ʩʦʟʜʘʥʠʝ ʧʝʨʩʦʥʘʞʝʡ, 

ʩʧʦʩʦʙʥʳʭ ʚʳʟʚʘʪʴ ʩʦʧʝʨʝʞʠʚʘʥʠʝ ʠ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʜʨʘʤʘʪʠʯʝʩʢʠʭ ʧʦʚʦʨʦʪʘʭ ʩʶʞʝʪʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʞʝʡ ʜʣʷ ʠʥʜʠ-ʠʛʨʳ ñʕʢʟʦʧʣʘʥʝʪʘò ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʞʘʥʨʝ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Blender ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʨʩʦʥʘʞʝʡ. 

ʀʛʨʘ ñʕʢʟʦʧʣʘʥʝʪʘò ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʣʫʙʦʢʠʡ ʠ ʠʥʪʠʤʥʳʡ ʨʘʩʩʢʘʟ ʦ ʢʦʩʤʦʥʘʚʪʝ, ʢʦʪʦʨʳʡ 

ʦʩʪʘʣʩʷ ʦʜʠʥ ʥʘ ʥʝʠʟʚʝʜʘʥʥʳʭ ʧʨʦʩʪʦʨʘʭ ʢʦʩʤʦʩʘ, ʠ ʝʛʦ ʧʨʠʢʣʶʯʝʥʠʷʭ ʚ ʢʦʤʧʘʥʠʠ ʚʝʨʥʦʛʦ ʨʦʙʦʪʘ. 

ʊʝʤʘʤʠ ʠʛʨʳ ʩʪʘʣʠ ʦʜʠʥʦʯʝʩʪʚʦ, ʚʳʞʠʚʘʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʢʦʥʬʣʠʢʪʳ; ʩʦʟʜʘʥʠʝ ʧʝʨʩʦʥʘʞʝʡ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʪʠʭ ʪʝʤ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʞʝʡ ʜʣʷ ʠʛʨʳ ñʕʢʟʦʧʣʘʥʝʪʘò ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Blender. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʝʨʩʦʥʘʞʘʤʠ ʤʳ ʦʢʫʥʸʤʩʷ ʚ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʠ ʫʙʝʜʠʪʝʣʴʥʳʭ ʛʝʨʦʝʚ, ʩʧʦʩʦʙʥʳʭ ʟʘʚʣʘʜʝʪʴ ʠʥʪʝʨʝʩʦʤ ʠʛʨʦʢʦʚ ʠ ʧʨʠʚʥʝʩʪʠ ʩʚʝʞʠʡ 

ʜʫʭ ʚ ʤʠʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʥʘʩʳʱʝʥʥʳʭ ʚʠʜʝʦʠʛʨ. 

ʕʪʘʧʳ ʩʦʟʜʘʥʠʷ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ:  

- ʢʦʥʮʝʧʮʠʷ;  

- ʧʨʦʜʫʤʳʚʘʥʠʝ ʠʩʪʦʨʠʠ ʧʝʨʩʦʥʘʞʘ; 

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʝ; 

- ʨʠʛʛʠʥʛ ʠ ʘʥʠʤʘʮʠʷ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʵʩʢʠʟʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʚʥʝʰʥʠʡ 

ʚʠʜ ʠ ʩʪʠʣʴ ʢʦʩʤʦʥʘʚʪʘ. ʉʪʦʠʪ ʟʘʜʫʤʘʪʴʩʷ ʦ ʝʛʦ ʧʨʦʰʣʦʤ, ʤʦʪʠʚʘʮʠʷʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠ ʫʙʝʜʠʪʝʣʴʥʦʛʦ ʧʝʨʩʦʥʘʞʘ. ʊʱʘʪʝʣʴʥʦʝ ʧʨʦʜʫʤʳʚʘʥʠʝ ʠʩʪʦʨʠʠ ʧʝʨʩʦʥʘʞʘ, 

ʚʢʣʶʯʘʷ ʝʛʦ ʧʨʝʜʳʜʫʱʠʡ ʦʧʳʪ, ʮʝʣʠ ʠ ʘʤʙʠʮʠʠ, ʧʦʤʦʞʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʝʛʦ ʭʘʨʘʢʪʝʨ ʠ ʧʦʚʝʜʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ɼʘʣʝʝ ʠʜʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʙʠʦʛʨʘʬʠʠ ʧʝʨʩʦʥʘʞʘ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʩʦʟʜʘʥʠʶ ʤʦʜʝʣʠ ʠ ʘʥʠʤʘʮʠʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʪʴ ʝʛʦ ʠʩʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʝʛʦ ʣʠʯʥʦʩʪʴ, ʤʦʪʠʚʘʮʠʶ ʠ 

ʧʦʚʝʜʝʥʠʝ ʚ ʠʛʨʦʚʦʡ ʚʩʝʣʝʥʥʦʡ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʮʝʣʴ ï ʩʦʟʜʘʪʴ ʧʝʨʩʦʥʘʞʘ, ʩ ʢʦʪʦʨʳʤ ʠʛʨʦʢʠ ʩʤʦʛʫʪ 

ʩʦʧʝʨʝʞʠʚʘʪʴ, ʧʦʥʠʤʘʪʴ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. 

ʋ ʛʝʨʦʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʰʣʦʝ ʠ ʫʞʝ ʧʦʣʫʯʝʥʥʳʡ ʦʧʳʪ. ʉʣʝʜʫʝʪ ʨʘʩʩʢʘʟʘʪʴ ʦ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʘʭ 

ʝʛʦ ʞʠʟʥʠ ʠ ʢʘʨʴʝʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʦʚʣʠʷʪʴ ʥʘ ʝʛʦ ʚʟʛʣʷʜʳ ʠ ʮʝʣʠ. 

ʋʢʘʟʘʪʴ ʤʦʪʠʚʘʮʠʶ ʠ ʮʝʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ. ʉʪʦʠʪ ʦʙʦʟʥʘʯʠʪʴ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ 

ʜʚʠʛʘʪʝʣʝʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ. ʏʝʛʦ ʞʜʝʪ ʛʝʨʦʡ ʥʘʡʪʠ ʚ ʥʝʠʟʚʝʜʘʥʥʳʭ ʫʛʦʣʢʘʭ ʚʩʝʣʝʥʥʦʡ? 

ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʪʨʝʤʣʝʥʠʝ ʦʙʥʘʨʫʞʠʪʴ ʥʦʚʳʝ ʬʦʨʤʳ ʞʠʟʥʠ, ʩʪʨʝʤʣʝʥʠʝ ʢ ʥʘʫʯʥʳʤ ʦʪʢʨʳʪʠʷʤ ʠʣʠ ʜʘʞʝ 

ʙʦʨʴʙʘ ʩ ʣʠʯʥʳʤʠ ʜʝʤʦʥʘʤʠ?  

ʕʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʜʘʥʥʦʤ ʞʘʥʨʝ ʢʣʶʯʝʚʦʡ ʤʦʤʝʥʪ. ʄʦʞʝʪ ʙʳʪʴ, ʛʝʨʦʡ ʠʩʧʳʪʳʚʘʝʪ 

ʦʧʪʠʤʠʟʤ ʠ ʚʦʩʪʦʨʛ ʧʝʨʝʜ ʧʨʝʜʩʪʦʷʱʠʤ ʧʨʠʢʣʶʯʝʥʠʝʤ, ʯʪʦ ʜʘʝʪ ʝʤʫ ʙʦʣʴʰʝ ʩʤʝʣʦʩʪʠ ʠ ʨʝʰʠʪʝʣʴʥʦʩʪʠ 

ʠʣʠ ʞʝ ʦʱʫʱʘʝʪ ʪʨʝʚʦʛʫ ʠ ʩʦʤʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʩʪʨʘʭ ʧʝʨʝʜ ʙʫʜʫʱʠʤ, ʢʦʪʦʨʦʝ 

ʝʛʦ ʦʞʠʜʘʝʪ. ʕʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʭʦʜʝ ʠʛʨʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʙʳʪʠʡ ʠ ʝʛʦ 

ʨʝʘʢʮʠʡ ʥʘ ʥʠʭ. 

ʇʨʦʜʫʤʳʚʘʥʠʝ ʠʩʪʦʨʠʠ ʧʝʨʩʦʥʘʞʘ ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʦʩʤʦʥʘʚʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʚʝʩʪʚʦʚʘʥʠʠ ʦʙ ʦʜʠʥʦʯʝʩʪʚʝ ʠ ʚʳʞʠʚʘʥʠʠ ʚ ʭʦʜʝ ʠʛʨʳ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʜʝʪ ʩʦʟʜʘʥʠʝ 3ʜ ʤʦʜʝʣʝʡ ʠ ʩʦʟʜʘʥʠʝ ʪʝʢʩʪʫʨ [2]. 

ʕʪʦʪ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʞʘ ʚ ʠʛʨʘʭ ʢʨʘʡʥʝ ʚʘʞʝʥ, ʪʘʢ ʢʘʢ ʦʪ ʥʝʛʦ ʟʘʚʠʩʠʪ ʚʥʝʰʥʠʡ ʚʠʜ ʠ 

ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʧʝʨʩʦʥʘʞʘ ʚ ʠʛʨʦʚʦʡ ʚʩʝʣʝʥʥʦʡ.  

ʇʨʦʨʘʙʦʪʢʘ ʩʥʘʨʷʞʝʥʠʝ ʠ ʵʢʠʧʠʨʦʚʢʘ. ʇʫʪʝʰʝʩʪʚʝʥʥʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʩʥʘʙʞʝʥ ʥʝʦʙʭʦʜʠʤʳʤ 

ʩʥʘʨʷʞʝʥʠʝʤ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʚ ʦʪʢʨʳʪʦʤ ʢʦʩʤʦʩʝ. ʧʨʦʜʫʤʳʚʘʶʪʩʷ ʠ ʜʦʙʘʚʣʷʶʪʩʷ ʜʝʪʘʣʠ ʝʛʦ ʵʢʠʧʠʨʦʚʢʠ 

ï ʨʶʢʟʘʢʠ, ʠʥʩʪʨʫʤʝʥʪʳ, ʙʘʣʣʦʥʳ ʩ ʢʠʩʣʦʨʦʜʦʤ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʝʛʦ ʤʠʩʩʠʠ ʠ ʚʳʞʠʚʘʥʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ɿʝʤʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʛʝʨʦʶ 

ʠʣʠ ʞʝ ʥʘʦʙʦʨʦʪ, ʫʙʠʪʴ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʘʟʦʚʘʷ ʤʦʜʝʣʴ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ ʩʦʟʜʘʥʘ, ʚʘʞʥʦ ʜʦʙʘʚʠʪʴ ʪʝʢʩʪʫʨʳ, ʦʪʨʘʞʘʶʱʠʝ 

ʠʟʥʘʰʠʚʘʥʠʝ ʠ ʩʣʝʜʳ ʚʨʝʤʝʥʠ ʥʘ ʝʛʦ ʩʥʘʨʷʞʝʥʠʠ ʠ ʩʢʘʬʘʥʜʨʝ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʝʨʪʦʩʪʠ, ʮʘʨʘʧʠʥʳ, 

ʧʳʣʴ ʠʣʠ ʜʘʞʝ ʩʣʝʜʳ ʦʪ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʝ ʩʣʦʞʥʳʝ ʫʩʣʦʚʠʷ ʝʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ 

ʦʪʢʨʳʪʦʤ ʢʦʩʤʦʩʝ. ʊʝʢʩʪʫʨʳ ʧʨʠʜʘʶʪ ʧʝʨʩʦʥʘʞʫ ʝʱʝ ʙʦʣʴʰʫʶ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʠ ʟʘʩʪʘʚʣʷʶʪ ʝʛʦ 

ʚʳʛʣʷʜʝʪʴ ʙʦʣʝʝ ʞʠʚʳʤ ʚ ʠʛʨʦʚʦʤ ʤʠʨʝ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʠʛʛʠʥʛ ʠ ʘʥʠʤʘʮʠʶ ʧʝʨʩʦʥʘʞʘ [3]. 
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ʕʪʘʧ ʩʦʟʜʘʥʠʷ ʠʛʨʦʚʦʛʦ ʧʝʨʩʦʥʘʞʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʘʣʠʩʪʠʯʥʦʛʦ ʠ 

ʫʙʝʜʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʘ ʢʦʩʤʦʥʘʚʪʘ ʚ ʠʛʨʦʚʦʡ ʚʩʝʣʝʥʥʦʡ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʩʤʦʥʘʚʪ ʚʳʛʣʷʜʝʣ ʥʝ ʧʨʦʩʪʦ ʢʘʢ 

ʩʪʘʪʠʯʥʘʷ ʬʠʛʫʨʘ, ʘ ʢʘʢ ʞʠʚʦʡ ʠ ʜʠʥʘʤʠʯʥʳʡ ʧʝʨʩʦʥʘʞ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʨʠʛʛʠʥʛ ï ʩʢʝʣʝʪʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʘʥʠʤʘʮʠʠ. 

ʈʠʛʛ ï ɻ ʪʦ ʥʘʙʦʨ ʢʦʩʪʝʡ, ʩʦʝʜʠʥʝʥʥʳʭ ʚ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʘʥʠʤʘʪʦʨʘʤ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʚʠʞʝʥʠʷ ʧʝʨʩʦʥʘʞʘ. ʉ ʧʦʤʦʱʴʶ Blender ʩʦʟʜʘʝʪʩʷ ʨʠʛʛ, ʥʝ ʥʘʨʫʰʘʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʚʠʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʝʩʦʤʦʩʪʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʉʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʩʪʝʡ 

ʜʣʷ ʛʦʣʦʚʳ, ʪʦʨʩʘ, ʨʫʢ, ʥʦʛ ʠ ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʢʫ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʜʚʠʞʝʥʠʷ, ʯʪʦʙʳ 

ʧʝʨʩʦʥʘʞ ʚʳʛʣʷʜʝʣ ʝʩʪʝʩʪʚʝʥʥʦ ʠ ʨʝʘʣʠʩʪʠʯʥʦ. 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʨʠʛʛʘ ʥʘʯʠʥʘʝʪʩʷ ʘʥʠʤʘʮʠʷ ʢʦʩʤʦʥʘʚʪʘ. ʉʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʘʥʠʤʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʦʪʨʘʞʘʶʪ ʞʠʟʥʝʥʥʳʝ ʬʫʥʢʮʠʠ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢʠʝ ʢʘʢ ʭʦʜʴʙʘ ʚ ʥʝʚʝʩʦʤʦʩʪʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʝʘʢʮʠʠ ʥʘ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʦʟʜʘʥʠʝ ʮʠʢʣʠʯʝʩʢʠʭ ʘʥʠʤʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʙʝʛ ʠʣʠ ʭʦʜʴʙʘ, ʘ ʪʘʢʞʝ ʨʝʘʢʪʠʚʥʳʭ ʘʥʠʤʘʮʠʡ, ʢʦʪʦʨʳʝ 

ʘʢʪʠʚʠʨʫʶʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʙʳʪʠʷʭ ʚ ʠʛʨʝ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʘʥʠʤʘʮʠʡ ʫʯʠʪʳʚʘʶʪʩʷ ʫʥʠʢʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨ ʟʘʜʫʤʘʥʥʦʛʦ ʛʝʨʦʷ. 

ʅʘʧʨʠʤʝʨ, ʝʛʦ ʭʦʜʴʙʘ ʚ ʥʝʚʝʩʦʤʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʙʳʯʥʦʡ ʟʝʤʥʦʡ ʭʦʜʴʙʳ, ʫʯʠʪʳʚʘʷ 

ʚʣʠʷʥʠʝ ʥʝʚʝʩʦʤʦʩʪʠ ʥʘ ʝʛʦ ʜʚʠʞʝʥʠʷ. ʄʦʞʥʦ ʧʨʠʜʘʪʴ ʧʝʨʩʦʥʘʞʫ ʞʠʟʥʝʥʥʦʩʪʴ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴ ʚ ʠʛʨʦʚʦʤ 

ʧʨʦʮʝʩʩʝ. 

ʇʫʪʝʤ ʪʱʘʪʝʣʴʥʦʛʦ ʩʦʟʜʘʥʠʷ ʨʠʛʛʘ ʠ ʘʥʠʤʘʮʠʡ, ʧʨʠʜʘʝʤ ʢʦʩʤʦʥʘʚʪʫ ʞʠʟʥʝʥʥʦʩʪʴ ʠ 

ʫʥʠʢʘʣʴʥʦʩʪʴ, ʯʪʦ ʩʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤ ʠ ʫʙʝʜʠʪʝʣʴʥʳʤ ʚ ʠʛʨʦʚʦʤ ʤʠʨʝ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ 

ʠʛʨʦʢʘʤ ʣʫʯʰʝ ʩʦʧʝʨʝʞʠʚʘʪʴ ʝʛʦ ʧʨʠʢʣʶʯʝʥʠʷʤ ʠ ʠʩʧʳʪʘʥʠʷʤ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʦʙʦʪʘ, ʩʦʟʜʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ, ʫʯʠʪʳʚʘʷ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʩʪʠʣʴ.  

ɸʥʘʣʦʛʠʯʥʦ ʢʦʩʤʦʥʘʚʪʫ, ʩʦʟʜʘʝʪʩʷ 3D-ʤʦʜʝʣʴ ʨʦʙʦʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Blender ʧʨʠʤʝʥʷʶʪʩʷ 

ʪʝʢʩʪʫʨʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʝʛʦ ʤʘʪʝʨʠʘʣʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʪʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʝʨʩʦʥʘʞʝʡ. ʈʝʘʣʠʟʘʮʠʷ ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ ʜʚʫʭ ʛʣʘʚʥʳʭ ʛʝʨʦʝʚ. 

ʂʦʩʤʦʥʘʚʪ ï ʛʣʘʚʥʳʡ ʛʝʨʦʡ ʠʛʨʳ, ʩʠʤʚʦʣʠʟʠʨʫʶʱʠʡ ʦʜʠʥʦʯʝʩʪʚʦ ʠ ʙʦʨʴʙʫ ʟʘ ʚʳʞʠʚʘʥʠʝ ʚʦ 

ʚʨʘʞʜʝʙʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʨʝʜʝ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʵʪʦʛʦ ʧʝʨʩʦʥʘʞʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʝʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʤʦʪʠʚʘʮʠʠ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʨʝʞʜʝ ʯʝʤ ʧʦʛʨʫʟʠʤʩʷ ʚ ʪʝʭʥʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʩʤʦʥʘʚʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʷʩʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʝʛʦ ʦʙʣʠʢʝ ʠ ʥʘʪʫʨʝ. 

ʇʝʨʩʦʥʘʞ ʦʪʧʨʘʚʠʣʩʷ ʚ ʢʦʩʤʠʯʝʩʢʦʝ ʧʫʪʝʰʝʩʪʚʠʝ, ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦ ʰʝʣ ʢ ʩʚʦʝʡ ʮʝʣʠ, ʧʦʢʘ ʧʣʘʥʳ ʥʝ 

ʧʦʤʝʥʷʣʠʩʴ ʠʟ-ʟʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ. ɺ ʧʦʩʣʝʜʩʪʚʠʠ ʥʘʩʪʨʦʡ ʠʟʤʝʥʠʣʩʷ, ʧʦʷʚʠʣʦʩʴ ʦʧʫʩʪʦʰʝʥʠʝ. 

ʊʝʧʝʨʴ ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʫʱʝʩʪʚʦ, ʥʘ ʢʦʪʦʨʦʛʦ ʦʥ ʩʤʦʛ ʙʳ ʧʦʣʦʞʠʪʴʩʷ ï ʨʦʙʦʪ. 

ʈʦʙʦʪ ï ʚʝʨʥʳʡ ʠ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʫʪʥʠʢ ʢʦʩʤʦʥʘʚʪʘ ʚ ʝʛʦ ʩʪʨʘʥʩʪʚʠʷʭ ʧʦ ʥʝʠʟʚʝʜʘʥʥʳʤ ʫʛʦʣʢʘʤ 

ʥʦʚʳʭ ʧʣʘʥʝʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʦʙʦʪ ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʩʫʱʝʩʪʚʦʤ, ʝʛʦ ʨʦʣʴ ʚ ʠʛʨʝ ʤʦʞʝʪ ʙʳʪʴ 

ʢʣʶʯʝʚʦʡ ʜʣʷ ʧʦʤʦʱʠ ʢʦʩʤʦʥʘʚʪʫ ʚ ʝʛʦ ʧʫʪʝʰʝʩʪʚʠʠ ʠ ʧʨʝʦʜʦʣʝʥʠʠ ʠʩʧʳʪʘʥʠʡ. ʈʦʙʦʪ ʙʫʜʝʪ ʧʦʤʦʛʘʪʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʛʨʳ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʦʜʠʥʦʯʝʩʪʚʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʩʜʝʣʘʥ ʛʣʘʚʥʳʡ ʘʢʮʝʥʪ ʚ ʠʛʨʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʪʨʠʩʦʚʢʫ ʧʝʨʩʦʥʘʞʝʡ, ʪʘʢʠʭ ʢʘʢ ʢʦʩʤʦʥʘʚʪʘ (ʨʠʩ. 1) ʠ ʨʦʙʦʪʘ (ʨʠʩ. 2), ʜʣʷ ʙʫʜʫʱʝʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʝʨʩʦʥʘʞʠ ʦʪʨʠʩʦʚʳʚʘʣʠʩʴ ʚ ʪʨʠ ʧʦʟʠʮʠʠ: 

- ʩʧʝʨʝʜʠ; 

- ʩʙʦʢʫ; 

- ʩʟʘʜʠ.  

ʊʨʠ ʚʘʨʠʘʥʪʘ ʧʦʤʦʛʫʪ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʝʡ ʜʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʜʝʪʘʣʠʟʘʮʠʠ. 
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ʈʠʩ. 1. ʉʢʝʪʯ ʢʦʩʤʦʥʘʚʪʘ  

  

ʈʠʩ. 2. ʉʢʝʪʯ ʨʦʙʦʪʘ  

 

ʇʦʩʣʝ ʩʢʝʪʯʠʥʛʘ ʩʣʝʜʫʝʪ ʩʦʟʜʘʶʪʩʷ ʦʙʲʝʤʥʳʝ 3ʜ ʤʦʜʝʣʠ ʧʝʨʩʦʥʘʞʝʡ (ʨʠʩ. 3). ʉ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Blender ʩʦʟʜʘʶʪʩʷ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ [4] ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ, ʫʯʠʪʳʚʘʷ ʝʛʦ 

ʘʥʘʪʦʤʠʶ, ʩʥʘʨʷʞʝʥʠʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʢʘʬʘʥʜʨʘ. 

ɸʥʘʪʦʤʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ. ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʫʯʝʪ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ ʩʦʟʜʘʥʠʝ ʧʨʘʚʠʣʴʥʳʭ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ, 

ʫʯʠʪʳʚʘʷ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʫ ʛʦʣʦʚʳ, ʪʫʣʦʚʠʱʘ, ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʪʘʢ ʜʘʣʝʝ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʜʝʪʘʣʠ, ʪʘʢʠʝ ʢʘʢ ʣʠʮʦ, ʨʫʢʠ ʠ ʥʦʛʠ, ʯʪʦʙʳ ʧʝʨʩʦʥʘʞ ʚʳʛʣʷʜʝʣ ʟʘʜʫʤʘʥʥʳʤ ʦʙʨʘʟʦʤ. ʀ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ʤʦʜʝʣʴ ʙʫʜʫʪ ʥʘʣʦʞʝʥʳ ʪʝʢʩʪʫʨʳ. 

 
 ͊
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ʅʘ ʵʪʘʧʝ ʥʘʢʣʘʜʳʚʘʥʠʷ ʪʝʢʩʪʫʨ (ʨʠʩ. 4), ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʘʞʜʦʡ ʜʝʪʘʣʠ, ʯʪʦʙʳ ʙʳʣʦ 

ʜʦʩʢʦʥʘʣʴʥʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʠʟ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘ ʠʣʠ ʠʥʘʷ ʯʘʩʪʴ ʢʦʩʪʶʤʘ ʠ ʧʝʨʩʦʥʘʞʘ.  

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʩʦʟʜʘʥʠʷ ʠʛʨʦʚʳʭ ʧʝʨʩʦʥʘʞʝʡ 

ʠ ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʚ ʠʛʨʦʚʦʡ ʤʠʨ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ Blender ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʩʤʦʥʘʚʪʘ ʠ ʨʦʙʦʪʘ ʜʣʷ 

ʠʛʨʳ "ʕʢʟʦʧʣʘʥʝʪʘ" ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʧʝʨʩʦʥʘʞʝʡ, ʧʝʨʝʜʘʶʱʠʭ ʪʝʤʫ ʦʜʠʥʦʯʝʩʪʚʘ ʠ ʚʳʞʠʚʘʥʠʷ ʚ 

ʢʦʩʤʦʩʝ. ʈʘʟʨʘʙʦʪʢʘ ʚ Blender ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʩʦʟʜʘʥʠʷ ʠʛʨ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʧʝʨʝʜʘʪʴ ʛʣʫʙʠʥʫ 

ʠ ʘʪʤʦʩʬʝʨʫ ʠʛʨʦʚʦʛʦ ʤʠʨʘ, ʘ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʝʨʝʞʠʚʘʥʠʷ ʛʝʨʦʝʚ, ʪʝʤ ʩʘʤʳʤ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʡ ʠʛʨʦʚʦʡ ʦʧʳʪ ʜʣʷ ʠʛʨʦʢʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

13. ʇʩʠʭʦʣʦʛʠʷ ʢʘʢ ʢʣʶʯ ʢ ʠʜʝʘʣʴʥʦʡ ʠʛʨʝ. URL: https://stopgame.ru/blogs/topic/96231/psihologiya_kak_-

klyuch_k_idealnoy_igre (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 28.03.2024) 

14. Texture Paint. URL: https://docs.blender.org/manual/en/latest/sculpt_paint/texture_paint/index.html (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 28.03.2024) 

 ͋

 
 ͍

 
 ͎

˾͙ͫΦ оΦ ˸͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ ͔͔͚ͨͪͫͦͤ͊͗Υ  
͊ τ ͍ ͙͒ ͔͔͙ͫͨͪ͒Τ ͋ τ ͍ ͙͒ ͍ͫͨͪ͊͊Τ ͍ τ ͍ ͙͒ ͔͍ͫ͊͡Τ ͎ τ ͣ ͔ͦ͒͡Έ ͪͦ͋ͦͭ͊ 

 
 ͊

 
 ͋

 
 ͍

 
 ͎

˾͙ͫΦ пΦ ͔͙͍͙͔́ͫͭͯͪͪͦ͊ͤ͟Υ  
͊ τ ͍ ͙͒ ͔͔͙ͫͨͪ͒ ͍ͦͫͣͦͤ͊ͭ͊͟Τ ͋ τ ͍ ͙͒ ͙ͫ͊͒͘ ͍ͦͫͣͦͤ͊ͭ͊͟Τ ͍ τ ͍ ͙͒ ͔͔͙ͫͨͪ͒ ͪͦ͋ͦͭ͊Τ ͎ τ ͍ ͙͒ ͙ͫ͊͒͘ 

ͪͦ͋ͦͭ͊ 

https://stopgame.ru/blogs/topic/96231/psihologiya_kak_
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15. Advanced Animation Rigging: Character and props: URL: https://blog.unity.com/games/advanced-

animation-rigging-character-and-props-interaction (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 28.03.2024) 

16. ʉʢʫʣʴʧʪʠʥʛ ʠ ʨʠʩʦʚʘʥʠʝ. URL: https://docs.blender.org/manual/ru/dev/sculpt_paint/index.html (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 28.03.2024)  
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ANALYSIS OF THE ADVANTAGES OF USING GRAPHQL AND CLASSIC REST API  
 
The article explores two approaches to building client-server interaction architecture: GraphQL and REST API. 

It analyzes their working principles, including query structure, data transfer mechanisms, and server-side request 

processing. Additionally, a comparative analysis of the advantages and disadvantages of both approaches is 

conducted. The article concludes by providing examples of scenarios where each approach is most effective. 

Keywords: Client-server architecture, REST API, GraphQL, Representational State Transfer, Query languages, 

Comparison of REST and GraphQL, Data structure, Development tools, Data and resource protection, HTTP, Data 

caching, Queries and mutations, Data exchange 
 

ʉʝʛʦʜʥʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʣʶʙʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʢʘʢʦʝ-ʣʠʙʦ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʧʝʨʝʜ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʚʩʪʘʝʪ ʚʦʧʨʦʩ: çʏʪʦ ʚʳʙʨʘʪʴ, GraphQL ʠʣʠ ʢʣʘʩʩʠʯʝʩʢʠʡ REST 

API?è. ʆʙʘ ʧʦʜʭʦʜʘ ʠʤʝʶʪ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʠ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʦʝʢʪʘ, ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ 

ʫʜʦʙʩʪʚʦ ʨʘʟʨʘʙʦʪʢʠ.  

ɼʣʷ ʥʘʯʘʣʘ ʩʪʦʠʪ ʨʘʟʦʙʨʘʪʴʩʷ, ʜʣʷ ʯʝʛʦ ʥʫʞʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ. ʆʥʘ ʚʦʟʥʠʢʣʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʯ ʤʝʞʜʫ 

https://docs.blender.org/manual/ru/dev/sculpt_paint/index.html
https://stopgame.ru/blogs/topic/96231/psihologiya_kak_
https://docs.blender.org/manual/ru/dev/sculpt_paint/index.html
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ʢʦʤʧʴʶʪʝʨʘʤʠ ʚ ʩʝʪʠ. ɻʣʘʚʥʘʷ ʠʜʝʷ ʘʨʭʠʪʝʢʪʫʨʳ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʜʝʣʝʥʠʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ 

ʜʚʝ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʢʣʠʝʥʪʩʢʫʶ ʠ ʩʝʨʚʝʨʥʫʶ.  

ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ (ʢʣʠʝʥʪ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʦʙʨʘʱʘʝʪʩʷ ʢ ʩʝʨʚʝʨʫ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʠʣʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ. ʂʣʠʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʚʝʙ-ʙʨʘʫʟʝʨʦʤ, ʤʦʙʠʣʴʥʳʤ 

ʧʨʠʣʦʞʝʥʠʝʤ, ʥʘʩʪʦʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʠ ʪ. ʜ. ɿʘʯʘʩʪʫʶ ʢʣʠʝʥʪ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʧʨʦʩʪʳʝ ʟʘʜʘʯʠ ʪʘʢʠʝ ʢʘʢ 

ʦʪʦʙʨʘʞʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʢʦʥʪʝʥʪʘ ʠʣʠ ʦʪʨʠʩʦʚʢʘ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ (ʩʝʨʚʝʨ) ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ ʦʪ ʢʣʠʝʥʪʦʚ, ʚʳʧʦʣʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ 

ʦʧʝʨʘʮʠʡ ʠ ʧʝʨʝʜʘʯʫ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʪʥʦ ʢʣʠʝʥʪʫ. ʉʝʨʚʝʨ ʦʙʳʯʥʦ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʨʦʣʴ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ 

ʜʘʥʥʳʭ, ʙʠʟʥʝʩ-ʣʦʛʠʢʦʡ ʠ ʜʨʫʛʠʤʠ ʩʣʦʞʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ. 

ʇʨʠʯʝʤ ʢʣʠʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʢʘʢ ʠ ʩʝʨʚʝʨʦʚ. ʅʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʣʘʩʪʝʨʘ 

ʩʝʨʚʝʨʦʚ, ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʙʘʣʘʥʩʠʨʦʚʱʠʢ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ ʟʘʧʨʦʩ ʦʪ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʥʘ ʢʘʢʦʡ ʩʝʨʚʝʨ ʦʪʧʨʘʚʣʷʪʴ 

ʟʘʧʨʦʩ.  

ɸʨʭʠʪʝʢʪʫʨʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʕʪʘ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʨʝʩʫʨʩʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʍʦʪʴ ʠ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʠʥʪʝʨʥʝʪʘ, ʯʝʪʢʠʭ ʧʨʘʚʠʣ, ʯʪʦ ʵʪʦ ʪʘʢʠʝ 

ʠ ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʩʬʦʨʤʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ. ʇʦʵʪʦʤʫ ʚ 2000 ʛʦʜʫ, ʈʦʝʤ ʌʠʣʜʠʥʛʦʤ, ʘʚʪʦʨʦʤ 

ʩʧʝʮʠʬʠʢʘʮʠʠ HTTP, ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʪʝʨʤʠʥ çREST APIè (Representational State Transfer Application 

Programming Interface) [1]. REST API ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʧʨʘʚʠʣ ʠ 

ʩʦʛʣʘʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, 

ʯʪʦ REST API ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʠʤ ʧʨʦʪʦʢʦʣʦʤ ʚʨʦʜʝ SOAP API. ʈʦʡ ʌʠʣʜʠʥʛ ʚʳʚʝʣ ʰʝʩʪʴ ʧʨʘʚʠʣ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ:  

½ ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ (client-server model). 

½ ʆʪʩʫʪʩʪʚʠʝ ʩʦʩʪʦʷʥʠʡ (statelessness). 

½ ʂʵʰʠʨʦʚʘʥʠʝ (cashability). 

½ ɽʜʠʥʦʦʙʨʘʟʠʝ ʠʥʪʝʨʬʝʡʩʘ (uniform interface). 

½ ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ (layered system). 

½ ʂʦʜ ʧʦ ʪʨʝʙʦʚʘʥʠʶ (code on demand) ð ʦʧʮʠʦʥʘʣʴʥʦ. 

 

REST API ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʝ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ, 

ʢʘʞʜʳʡ ʟʘʧʨʦʩ ʦʪ ʢʣʠʝʥʪʘ ʢ ʩʝʨʚʝʨʫ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʝʛʦ ʦʙʨʘʙʦʪʢʠ, 

ʠ ʩʝʨʚʝʨ ʥʝ ʜʦʣʞʝʥ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʦ ʧʨʝʜʳʜʫʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ. ʂʘʞʜʳʡ ʟʘʧʨʦʩ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʠʟʦʣʠʨʦʚʘʥʥʦ, ʚ ʝʜʠʥʦʤ ʬʦʨʤʘʪʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʜʝʡʩʪʚʠʡ. 

REST API ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʝʭʘʥʠʟʤ ʢʵʰʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʝʨʚʝʨʫ ʫʢʘʟʳʚʘʪʴ 

ʢʣʠʝʥʪʫ, ʯʪʦ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʤʦʞʥʦ ʚʨʝʤʝʥʥʦ ʩʦʭʨʘʥʠʪʴ ʣʦʢʘʣʴʥʦ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʥʘʛʨʫʟʢʠ 

ʥʘ ʩʝʨʚʝʨ ʠ ʫʤʝʥʴʰʝʥʠʶ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʦʪʚʝʪʘ ʜʣʷ ʢʣʠʝʥʪʘ. ʂʣʠʝʥʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʵʰʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʚʪʦʨʥʳʭ ʟʘʧʨʦʩʦʚ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʠ ʦʙʲʝʤʘ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

REST API ʠʩʧʦʣʴʟʫʝʪ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ HTTP (GET, POST, PUT, DELETE) ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʨʝʩʫʨʩʘʤʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʯʪʦ 

ʫʧʨʦʱʘʝʪ ʧʦʥʠʤʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ API ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ ʦʙʳʯʥʦ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʬʦʨʤʘʪʘʭ JSON ʠʣʠ XML, ʯʪʦ ʫʧʨʦʱʘʝʪ ʦʙʨʘʙʦʪʢʫ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ. 

ʇʨʠʥʮʠʧ çlayered systemè ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʨʦʝʥʠʝ REST API ʥʘ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ, 

ʛʜʝ ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʠʤʝʝʪ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʢ ʩʦʩʝʜʥʠʤ ʩʣʦʷʤ. ʄʥʦʛʦʩʣʦʡʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ 

ʫʣʫʯʰʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʇʨʘʚʠʣʦ çʂʦʜ ʧʦ ʪʨʝʙʦʚʘʥʠʶè ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʝʨʚʝʨ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʢʣʠʝʥʪʫ ʠʩʧʦʣʥʷʝʤʳʡ 

ʢʦʜ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ. ʆʜʥʘʢʦ ʵʪʦ ʧʨʘʚʠʣʦ ʯʘʩʪʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʨʘʢʪʠʢʝ ʠʟ-ʟʘ ʧʨʦʙʣʝʤ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʩʣʦʞʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʣʠʝʥʪʳ 

ʧʦʣʫʯʘʶʪ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʠ ʤʝʪʘʜʘʥʥʳʝ ʦ ʨʝʩʫʨʩʘʭ, ʘ ʥʝ ʠʩʧʦʣʥʷʝʤʳʡ ʢʦʜ. 

ʂʣʶʯʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ çREST APIè ʷʚʣʷʝʪʩʷ ʵʥʜʧʦʠʥʪ (endpoint) ï ʵʪʦ ʢʦʥʝʯʥʘʷ ʪʦʯʢʘ ʚʝʙ-

ʩʝʨʚʠʩʘ, ʢ ʢʦʪʦʨʦʡ ʦʪʧʨʘʚʣʷʶʪʩʷ ʟʘʧʨʦʩʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʠʣʠ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ. ʂʘʞʜʳʡ 

ʵʥʜʧʦʠʥʪ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʡ URL, ʩʦʩʪʦʷʱʠʡ ʠʟ ʙʘʟʦʚʦʛʦ ʘʜʨʝʩʘ API ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʫʪʠ, 

ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʨʝʩʫʨʩ ʠʣʠ ʦʧʝʨʘʮʠʶ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʠʩʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʝʙ-ʩʝʨʚʠʩʘ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʚʦʟʤʦʞʝʥ 

ʩʣʝʜʫʶʱʠʡ ʵʥʜʧʦʠʥʪ: çGET /api/usersè [5]. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ç/api/usersè ð ʵʪʦ URL ʵʥʜʧʦʠʥʪʘ, ʢʦʪʦʨʳʡ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʩʧʠʩʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʄʝʪʦʜ ʟʘʧʨʦʩʘ "GET" ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʢʣʠʝʥʪ ʟʘʧʨʘʰʠʚʘʝʪ ʜʘʥʥʳʝ, ʠ ʩʝʨʚʝʨ 

ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʩʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 110 

ʂʘʞʜʳʡ ʵʥʜʧʦʠʥʪ ʩʚʷʟʘʥ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʝʩʫʨʩʦʤ ʠʣʠ ʢʦʣʣʝʢʮʠʝʡ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʢʣʠʝʥʪ 

ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ, ʩʦʟʜʘʪʴ, ʦʙʥʦʚʠʪʴ ʠʣʠ ʫʜʘʣʠʪʴ. ʅʘʧʨʠʤʝʨ, ʚ ç/api/usersè ʨʝʩʫʨʩʦʤ ʷʚʣʷʝʪʩʷ ʢʦʣʣʝʢʮʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʚ çapi/users/{id}è - ʢʦʥʢʨʝʪʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ. ʊʘʢ ʞʝ 

endpoint ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ, 

ʩʦʨʪʠʨʦʚʢʠ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. ʅʘʧʨʠʤʝʨ, ʚ endpoint ç/api/users?role=adminè ʧʘʨʘʤʝʪʨ çroleè 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʦʣʴʶ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ çREST APIè, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. 

REST API ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʥʘʙʦʨʦʤ ʜʘʥʥʳʭ ʠ 

ʦʧʝʨʘʮʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʩʮʝʥʘʨʠʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɽʛʦ ʧʨʦʩʪʘʷ ʠ 

ʧʦʥʷʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʩʝʨʚʝʨʦʤ, ʦʙʤʝʥʠʚʘʷʩʴ ʜʘʥʥʳʤʠ ʩ 

ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ HTTP ʟʘʧʨʦʩʦʚ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ REST API ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ. ʇʨʠ 

ʧʨʘʚʠʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ RESTfull application, ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʣʝʛʢʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʩʪʘʙʠʣʴʥʫʶ ʠ ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʜʝʣʘʝʪ REST API 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʧʨʦʝʢʪʦʚ ʩ ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ REST API. ʇʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ, REST API ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʷʭ. 

ʆʜʥʘʢʦ, REST API ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʨʘʬʠʢʘ ʠ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʘ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʢʘʞʜʳʡ ʵʥʜʧʦʠʥʪ REST API ʚʦʟʚʨʘʱʘʝʪ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʩʢʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʠ ʬʘʢʪʠʯʝʩʢʠ ʪʨʝʙʫʝʪʩʷ ʢʣʠʝʥʪʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʦʪʜʝʣʴʥʳʭ ʢʦʥʝʯʥʳʭ ʪʦʯʝʢ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʟʘʧʨʦʩʦʚ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʩʣʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʠʩʪʝʤʳ. ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʵʥʜʧʦʠʥʪ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʠʧ ʟʘʧʨʦʩʘ, ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʙʳʩʪʨʦ ʨʘʟʨʘʩʪʘʪʴʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʵʥʜʧʦʠʥʪʦʚ, ʯʪʦ ʤʦʞʝʪ ʫʩʣʦʞʥʠʪʴ ʧʦʜʜʝʨʞʢʫ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʜʫʢʪʘ. 

ʈʘʟʦʙʨʘʚ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ çREST APIè, ʘ ʪʘʢʞʝ ʚʩʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ, ʩʪʦʠʪ ʧʦʛʦʚʦʨʠʪʴ 

ʦ GraphQL.  

GraphQL ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʟʘʧʨʦʩʦʚ ʠ ʩʝʨʚʝʨʥʦʡ ʩʨʝʜʦʡ ʜʣʷ API, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʘʥʠʝʡ 

Facebook (ʆʨʛʘʥʠʟʘʮʠʷ Meta, ʘ ʪʘʢʞʝ ʝʝ ʧʨʦʜʫʢʪʳ Instagram ʠ Facebook, ʥʘ ʢʦʪʦʨʳʝ ʩʩʳʣʘʝʪʩʷ ʘʚʪʦʨ ʚ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʧʨʠʟʥʘʥʳ ʵʢʩʪʨʝʤʠʩʪʩʢʠʤʠ ʠ ʟʘʧʨʝʱʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ.) ʚ 2012 ʛʦʜʫ. ɺ 2015 ʛʦʜʫ 

GraphQL ʧʝʨʝʰʝʣ ʚ ʩʪʘʜʠʶ ʦʪʢʨʳʪʦʛʦ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʠ ʩʪʘʣ ʜʦʩʪʫʧʝʥ ʚʩʝʤ ʨʘʟʨʘʙʦʪʯʠʢʘʤ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ REST API, ʛʜʝ ʢʘʞʜʳʡ ʵʥʜʧʦʠʥʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, 

GraphQL ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʣʠʝʥʪʫ ʛʠʙʢʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʠ ʬʦʨʤʘʪʘ ʚʦʟʚʨʘʱʘʝʤʳʭ ʜʘʥʥʳʭ 

ʧʨʷʤʦ ʚ ʟʘʧʨʦʩʝ. ɺ GraphQL ʟʘʧʨʦʩʝ ʢʣʠʝʥʪ ʫʢʘʟʳʚʘʝʪ ʢʦʥʢʨʝʪʥʳʝ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʦʥ ʭʦʯʝʪ ʧʦʣʫʯʠʪʴ, ʘ 

ʪʘʢʞʝ ʘʨʛʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʘʥʥʳʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʠʟʙʳʪʦʯʥʦʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʫʣʫʯʰʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʢʣʠʝʥʪ ʧʦʣʫʯʘʝʪ ʪʦʣʴʢʦ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʉʪʨʫʢʪʫʨʘ ʟʘʧʨʦʩʘ ʚ GraphQL ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʝʡ, ʢʦʪʦʨʳʝ ʢʣʠʝʥʪ ʭʦʯʝʪ ʧʦʣʫʯʠʪʴ, ʠ ʘʨʛʫʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʢʨʝʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʘʥʥʳʤ. ʂʘʞʜʦʝ ʧʦʣʝ ʤʦʞʝʪ ʠʤʝʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʘʨʛʫʤʝʥʪʳ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʟʘʧʨʦʩʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ GraphQL, ʩʝʨʚʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ 

ʟʘʧʨʦʩʳ ʠ ʚʦʟʚʨʘʱʘʝʪ ʜʘʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ [3]. 

ʈʘʟʙʝʨʝʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʟʘʧʨʦʩʦʚ ʥʘ ʧʨʠʤʝʨʝ. ʇʨʝʜʧʦʣʦʞʠʤ, ʩʫʱʝʩʪʚʫʝʪ ʩʭʝʤʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ 

ʦʧʠʩʳʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠ ʝʩʪʴ ʩʝʨʚʝʨ, ʢʦʪʦʨʳʡ ʦʙʩʣʫʞʠʚʘʝʪ ʵʪʫ ʩʭʝʤʫ. ʂʣʠʝʥʪ ʤʦʞʝʪ ʦʪʧʨʘʚʠʪʴ 

ʩʣʝʜʫʶʱʠʡ GraphQL-ʟʘʧʨʦʩ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ: 

 

query { 

  users { 

    id 

    name 

    email 

    posts { 

      title 

      content 

    }  

  }  

}  
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ɺ ʵʪʦʤ ʟʘʧʨʦʩʝ ʚʝʨʥʫʪʩʷ ʧʦʣʷ çidè, çnameè, çemailè ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʧʦʩʪʳ ʩ 

ʧʦʣʷʤʠ çtitleè ʠ çcontentè. ʉʝʨʚʝʨ GraphQL ʦʙʨʘʙʦʪʘʝʪ ʵʪʦʪ ʟʘʧʨʦʩ ʠ ʚʝʨʥʝʪ ʜʘʥʥʳʝ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʧʨʦʰʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʚ ʬʦʨʤʘʪʝ JSON ʠʣʠ XML  [2]. 

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʣʴʪʨʦʚ ʚ ʟʘʧʨʦʩʘʭ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʪʝ 

ʧʦʩʪʳ, ʢʦʪʦʨʳʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʨʛʫʤʝʥʪʳ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥʥʳʭ. 

 

query {  

  posts(category: "technology") { 

    id 

    title 

    content 

    author {  

      name 

      email 

    }  

  }  

}  

 

ɺ ʵʪʦʤ ʟʘʧʨʦʩʝ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚʩʝ ʧʦʩʪʳ ʩ ʢʘʪʝʛʦʨʠʝʡ çtechnologyè. ɺ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ 

çcategoryè ʧʝʨʝʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ çtechnologyè, ʫʢʘʟʳʚʘʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʧʦʩʪʳ ʠʟ ʵʪʦʡ 

ʢʘʪʝʛʦʨʠʠ. ʉʝʨʚʝʨ ʦʙʨʘʙʦʪʘʝʪ ʵʪʦʪ ʟʘʧʨʦʩ ʠ ʚʝʨʥʝʪ ʪʦʣʴʢʦ ʪʝ ʧʦʩʪʳ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʢʘʟʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ GraphQL, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ GraphQL ʷʚʣʷʝʪʩʷ ʝʛʦ ʛʠʙʢʦʩʪʴ ʚ ʧʦʣʫʯʝʥʠʠ ʜʘʥʥʳʭ. ʂʣʠʝʥʪ 

ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʨʘʰʠʚʘʪʴ ʪʦʣʴʢʦ ʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʝʤʫ ʥʝʦʙʭʦʜʠʤʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʧʝʨʝʛʨʫʟʢʠ ʥʝʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ 

ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʢʣʠʝʥʪʫ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʣʷ ʠʟ ʩʣʦʞʥʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. 

ɺ GraphQL ʯʘʩʪʴ ʨʘʙʦʪʳ ʩ ʟʘʧʨʦʩʘʤʠ, ʪʘʢʠʭ ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʘʛʨʝʛʘʮʠʷ ʜʘʥʥʳʭ, ʩʥʠʤʘʝʪʩʷ ʩ 

ʙʵʢʝʥʜ-ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʧʝʨʝʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʬʨʦʥʪʝʥʜ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʵʢʝʥʜ-ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʧʪʠʤʠʟʘʮʠʠ API, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʬʨʦʥʪʝʥʜ-ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ 

ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ, ʥʝ ʦʞʠʜʘʷ ʦʙʥʦʚʣʝʥʠʡ ʠʣʠ ʠʟʤʝʥʝʥʠʡ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ. 

ɿʘʧʨʦʩʳ GraphQL ʤʦʛʫʪ ʦʪʧʨʘʚʣʷʶʪʩʷ ʯʝʨʝʟ ʦʜʠʥ ʵʥʜʧʦʠʥʪ. ʕʪʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʦʜʜʝʨʞʢʠ ʢʣʠʝʥʪʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʵʥʜʧʦʠʥʪʳ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʟʘʧʨʦʩʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ GraphQL, ʫ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʫʱʝʩʪʚʫʶʪ ʠ 

ʥʝʜʦʩʪʘʪʢʠ, ʥʘʧʨʠʤʝʨ, ʚʦʟʤʦʞʥʳ ʧʨʦʙʣʝʤʳ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʂʣʠʝʥʪ ʤʦʞʝʪ ʟʘʧʨʘʰʠʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʝ 

ʜʘʥʥʳʝ ʠʟ API, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʦʩʪʫʧ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʠ ʘʚʪʦʨʠʟʘʮʠʶ ʥʘ ʫʨʦʚʥʝ ʧʨʠʣʦʞʝʥʠʷ. 

ʉʣʦʞʥʦʩʪʴ ʚ ʤʠʛʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ ʥʝʜʦʩʪʘʪʢʦʤ GraphQL. ʇʝʨʝʭʦʜ ʥʘ GraphQL ʤʦʞʝʪ 

ʙʳʪʴ ʩʣʦʞʥʳʤ ʠ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫ ʚʘʩ ʫʞʝ ʝʩʪʴ ʩʫʱʝʩʪʚʫʶʱʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʠ API, 

ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʪʨʘʜʠʮʠʦʥʥʳʭ RESTful ʩʝʨʚʠʩʦʚ. 

ʉʣʦʞʥʦʩʪʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʠ ʦʙʥʦʚʣʝʥʠʝʤ ʜʘʥʥʳʭ ʪʘʢʞʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

GraphQL. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ REST API, ʛʜʝ ʢʘʞʜʳʡ ʵʥʜʧʦʠʥʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʥʘʙʦʨ ʦʧʝʨʘʮʠʡ, GraphQL ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʠ ʦʙʥʦʚʣʝʥʠʠ 

ʜʘʥʥʳʭ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʩʣʦʞʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. 

GraphQL ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ. ɽʛʦ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʘʢ ʨʝʚʦʣʶʮʠʦʥʥʦ ʥʦʚʳʡ ʧʫʪʴ 

ʦʩʤʳʩʣʝʥʠʷ API, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪ ʢʣʘʩʩʠʯʝʩʢʠʡ REST API. ɽʛʦ ʛʠʙʢʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʦ ʪʝʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʢʣʠʝʥʪʫ, ʢʘʞʫʪʩʷ ʠʜʝʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʤʥʦʛʠʭ ʟʘʜʘʯ. 

ʆʜʥʘʢʦ, ʚ ʨʝʘʣʴʥʦʩʪʠ, GraphQL ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʚʩʝʭ ʩʮʝʥʘʨʠʝʚ. REST API ʚʩʝ 

ʝʱʝ ʦʩʪʘʝʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʟʘʜʘʯ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʠʤʝʝʪ ʩʚʦʠ 

ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʩʮʝʥʘʨʠʝʚ, ʢʦʛʜʘ ʦʧʪʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʪ ʠʣʠ 

ʠʥʦʡ ʧʦʜʭʦʜ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ.  

ʂʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʨʫʧʥʳʝ ʠ ʩʣʦʞʥʳʝ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ 

ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ, GraphQL ʤʦʞʝʪ ʙʳʪʴ ʦʪʣʠʯʥʳʤ ʚʳʙʦʨʦʤ. ɹʣʘʛʦʜʘʨʷ ʛʠʙʢʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʩʪʨʫʢʪʫʨʳ ʟʘʧʨʦʩʦʚ, GraphQL ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʣʦʞʥʳʝ ʦʧʝʨʘʮʠʠ ʠ ʧʦʣʫʯʘʪʴ ʪʦʣʴʢʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ. 
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ɺ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʢʣʠʝʥʪʘʤ ʥʝʦʙʭʦʜʠʤʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʛʠʙʢʦʩʪʴ ʚ ʚʳʙʦʨʝ ʠ ʫʧʨʘʚʣʝʥʠʠ ʜʘʥʥʳʤʠ, 

ʢʦʪʦʨʳʝ ʦʥʠ ʭʦʪʷʪ ʧʦʣʫʯʠʪʴ ʠʣʠ ʦʙʥʦʚʠʪʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ GraphQL ʪʘʢʞʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʙʦʣʝʝ ʫʜʦʙʥʳʤ. 

ʂʣʠʝʥʪʳ ʤʦʛʫʪ ʟʘʧʨʘʰʠʚʘʪʴ ʪʦʣʴʢʦ ʪʝ ʧʦʣʷ ʠ ʩʚʷʟʘʥʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʠʤ ʥʫʞʥʳ, ʙʝʟ ʣʠʰʥʝʡ 

ʠʥʬʦʨʤʘʮʠʠ.  

ʂʦʛʜʘ ʢʣʠʝʥʪ ʠʣʠ ʩʝʨʚʝʨ ʦʙʣʘʜʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʝʥʴʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʠ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ, 

GraphQL ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚʳʙʦʨʦʤ. ʇʦʩʢʦʣʴʢʫ ʢʣʠʝʥʪʳ ʙʫʜʫʪ ʧʦʣʫʯʘʪʴ ʪʦʣʴʢʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʦʙʲʝʤ ʪʨʘʬʠʢʘ ʠ ʫʣʫʯʰʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ. 

ʅʦ ʢʦʛʜʘ ʚʳ ʨʘʟʨʘʙʘʪʳʚʘʝʪʝ ʧʨʦʩʪʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʥʘʙʦʨʦʤ ʦʧʝʨʘʮʠʡ ʠ ʜʘʥʥʳʭ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ REST API ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʧʨʷʤʦʣʠʥʝʡʥʳʤ ʧʦʜʭʦʜʦʤ. REST 

API ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʦʧʝʨʘʮʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʫʜʦʙʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʥʝʙʦʣʴʰʠʭ 

ʧʨʦʝʢʪʦʚ. 

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʨʘʙʦʪʢʝ ʩʣʦʞʥʳʭ ʟʘʧʨʦʩʦʚ, ʠ ʚʘʤ ʥʫʞʝʥ ʪʦʣʴʢʦ ʙʘʟʦʚʳʡ 

ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ, ʢʣʘʩʩʠʯʝʩʢʠʡ REST API ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ. 

REST API ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʘʥʥʳʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʫʜʦʙʥʳʤ ʜʣʷ ʧʨʦʩʪʳʭ ʩʮʝʥʘʨʠʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, GraphQL ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʣʘʩʩʠʯʝʩʢʠʡ REST API 

ʦʩʪʘʝʪʩʷ ʧʨʦʩʪʳʤ ʠ ʧʦʥʷʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʠ ʧʨʦʩʪʳʭ ʧʨʦʝʢʪʦʚ, ʛʜʝ ʥʝʪ 

ʩʣʦʞʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʨʘʙʦʪʢʝ ʟʘʧʨʦʩʦʚ. ɽʩʣʠ ʧʨʦʝʢʪ ʫʞʝ ʧʦʩʪʨʦʝʥ ʧʦ ʧʨʠʥʮʠʧʫ RESTfull application, 

ʪʦ GraphQL ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʧʨʠ ʤʠʛʨʘʮʠʠ. ʆʜʥʘʢʦ GraphQL ʧʨʝʜʣʘʛʘʝʪ ʛʠʙʢʦʩʪʴ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ ʠ ʩʣʦʞʥʳʤʠ ʟʘʧʨʦʩʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʢʨʫʧʥʳʭ ʠ ʩʣʦʞʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʙʦʨʝ ʤʝʞʜʫ GraphQL ʠ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ REST API ʚʘʞʥʦ ʚʥʠʤʘʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʘ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʝʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ. 
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ʀ.ʅ. ʂʨʠʪʩʢʠʡ, ʊ.ʀ. ɹʝʣʘʷ 
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ɸʅɸʃʀɿ ʅʆɺʆɺɺɽɼɽʅʀʁ ɺ UNREAL ENGINE 5.4 ʀ ʀʍ ɺʃʀʗʅʀɽ ʅɸ ʀɻʈʆɺʋʖ 
ʀʅɼʋʉʊʈʀʖ 
 
ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʥʦʚʦʚʚʝʜʝʥʠʡ ʠ ʠʥʥʦʚʘʮʠʡ ʚ ʜʚʠʞʢʝ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ Unreal Engine, 

ʧʦʟʚʦʣʷʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ɺʳʜʝʣʝʥʳ ʚʘʞʥʳʝ 

ʜʦʧʦʣʥʝʥʠʷ ʚ ʩʬʝʨʘʭ ʘʥʠʤʠʨʦʚʘʥʠʷ ʧʝʨʩʦʥʘʞʝʡ, motion-design, ʩʦʟʜʘʥʠʷ ʨʠʛʦʚ, ʟʚʫʢʦʚʦʛʦ ʩʚʝʜʝʥʠʷ ʠ 

ʨʝʥʜʝʨʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. Unreal Engine 5.4 ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʦʙʥʦʚʣʝʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʤ ʨʝʘʣʠʟʦʚʘʥʳ ʫʣʫʯʰʝʥʠʷ ʚ ʤʥʦʞʝʩʪʚʝ ʦʙʣʘʩʪʝʡ ʜʠʟʘʡʥʘ ʧʨʦʝʢʪʦʚ - ʦʪ ʘʥʠʤʘʮʠʠ ʠ 

ʨʝʥʜʝʨʠʥʛʘ ʜʦ ʘʫʜʠʦ ʠ ʩʦʟʜʘʥʠʷ ʢʦʥʪʝʥʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Unreal Engine 5.4, ʨʝʥʜʝʨ, ʘʥʠʤʘʮʠʷ, ʩʢʝʣʝʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ, 

ʚʠʨʪʫʘʣʴʥʘʷ ʢʠʥʦʩʲʝʤʢʘ, ʧʨʦʮʝʜʫʨʥʘʷ ʛʝʥʝʨʘʮʠʷ. 
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ANALYSIS OF INNOVATIONS IN UNREAL ENGINE 5.4 AND THEIR IMPACT ON THE GAMING 
INDUSTRY 
 

Summary. An analysis of innovations and innovations in the open source engine Unreal Engine was carried out, 

allowing its use in a wide range of educational programs. Important additions in the areas of character animation, 

motion-design, rig creation, sound mixing and real-time rendering are highlighted. Unreal Engine 5.4 is a major 

update for developers as it brings improvements to multiple areas of project design, from animation and rendering 

to audio and content creation. 

Keywords: Unreal Engine 5.4, rendering, animation, skeletal modelling, game engine, virtual cinematics, 

procedural generation 

 

ɺʚʝʜʝʥʠʝ 

20 ʤʘʨʪʘ, ʚ ʨʘʤʢʘʭ GDC 2024, ʢʦʤʧʘʥʠʷ Epic Games ʧʨʝʜʩʪʘʚʠʣʘ ʥʦʚʫʶ ʚʝʨʩʠʶ ʩʚʦʝʛʦ ʠʛʨʦʚʦʛʦ 

ʜʚʠʞʢʘ Unreal Engine 5.4 (UE 5.4). ʇʨʦʛʨʘʤʤʘ ʩʦʟʜʘʚʘʣʘʩʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʜʝʦʠʛʨ, ʥʦ ʪʝʧʝʨʴ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣ ʥʘʩʪʦʣʴʢʦ ʰʠʨʦʢʠʡ, ʯʪʦ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ, ʜʠʟʘʡʥʘ ʠ ʤʦʥʪʘʞʘ (ʧʨʠʤʝʨ, ʩʠʥʝʤʘʪʠʢ ʪʨʝʡʣʝʨʘ ʢ ʬʠʣʴʤʫ çʄʘʪʨʠʮʘ 4è, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ 

ʨʠʩ. 1). ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʝʨʝʯʠʩʣʝʥ ʠ ʢʨʘʪʢʦ ʦʧʠʩʘʥ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ, ʜʦʙʘʚʣʝʥʥʳʡ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʚ 

ʧʦʩʣʝʜʥʝʡ ʚʝʨʩʠʠ ʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʵʪʦ ʦʙʥʦʚʣʝʥʠʝ ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ ʜʠʟʘʡʥʝʨʘʤʠ, 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠʥʜʫʩʪʨʠʡ. 

 
ʈʠʩ. 1. HLOD in Editor 
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ɸʥʠʤʠʨʦʚʘʥʠʝ ʩʢʝʣʝʪʥʳʭ ʤʦʜʝʣʝʡ ʠ ʨʠʛ 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʠʛʨʦʚʦʛʦ ʜʚʠʞʢʘ ʧʨʝʜʩʪʘʚʠʣʠ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʜʦʧʦʣʥʝʥʠʡ ʢ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʘʤ ʨʘʙʦʪʳ ʩʦ ʩʢʝʣʝʪʥʳʤʠ ʘʥʠʤʘʮʠʷʤʠ ʠ ʨʠʛʘʤʠ (rig ï ʪʝʨʤʠʥ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʥʠʤʘʮʠʠ, 

ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʥʘʙʦʨ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʫʧʨʘʚʣʷʶʱʠʤʠ ʠ ʫʧʨʘʚʣʷʝʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ): 

ự ʩʦʟʜʘʪʝʣʷʤ ʨʠʛʦʚ ʜʚʫʥʦʛʠʭ ʤʦʜʝʣʝʡ ʥʝ ʥʫʞʥʦ ʙʫʜʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʨʝʪʘʨʛʝʪ ʘʥʠʤʘʮʠʠ ʩ 

ʦʜʥʦʛʦ ʩʢʝʣʝʪʘ ʥʘ ʜʨʫʛʦʡ ʯʝʨʝʟ ʜʦʣʛʫʶ ʥʘʩʪʨʦʡʢʫ IK Rig Retargeter (retargeting ï ʧʝʨʝʥʘʟʥʘʯʝʥʠʝ 

ʘʥʠʤʘʮʠʠ ʩ ʦʜʥʦʛʦ ʩʢʝʣʝʪʘ ʥʘ ʜʨʫʛʦʡ, ʧʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʘ ʢʦʩʪʝʡ ʠ ʨʠʛʦʚ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ. ɼʘʣʝʝ 

ʧʦ ʪʝʢʩʪʫ ï ʨʝʪʘʨʛʝʪ) ï ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʘʥʠʤʘʮʠʡ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʵʪʦ ʚ ʦʜʥʫ 

ʢʦʤʘʥʜʫ. 
ự ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʥʠʤʘʮʠʡ ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ ʧʦʜʜʝʨʞʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʢʦʜʘ ʥʘ C++ ʠ Python. 
ự ʨʠʛ ʧʝʨʩʦʥʘʞʝʡ ʪʝʧʝʨʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʛʦʩʣʦʡʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʧʦʣʦʞʝʥʠʷ ʨʠʛʦʚ ʙʝʟ çʟʘʧʝʢʘʥʠʷè ʜʘʥʥʳʭ ʦ ʧʝʨʩʦʥʘʞʝ. 
ự ʭʫʜʦʞʥʠʢʠ ʧʦ ʩʢʝʣʝʪʥʳʤ ʘʥʠʤʘʮʠʷʤ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʚʦʠ IK ʠ FK ʠ 

ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ ʥʘ ʵʪʘʧʝ Post Retarget, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʧʨʦʱʝʥʥʦʛʦ ʨʝʤʘʧʠʥʛʘ 

ʘʥʠʤʘʮʠʡ ʧʨʷʤʦ ʚ ʜʚʠʞʢʝ. 
ự ʜʣʷ ʤʦʜʝʣʝʡ ʩʦ ʩʢʝʣʝʪʘʤʠ ʜʦʙʘʚʣʝʥ ʤʦʜʫʣʴʥʳʡ ʨʠʛ, ʧʦʟʚʦʣʷʶʱʠʡ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʡʩʪʚʠʡ 

ʥʘʩʪʨʦʠʪʴ ʧʦʜ ʩʝʙʷ ʤʦʜʝʣʴ ʧʦ ʟʘʨʘʥʝʝ ʥʘʩʪʨʦʝʥʥʳʤ ʰʘʙʣʦʥʘʤ. 
ự ʥʘʩʪʨʘʠʚʘʪʴ ʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʨʠʛʘ ʪʝʧʝʨʴ ʤʦʞʥʦ ʧʨʷʤʦ ʚ ʦʢʥʝ ʧʨʝʜʧʨʦʩʤʦʪʨʘ, ʫʩʢʦʨʷʷ 

ʨʘʙʦʪʫ ʩ ʤʦʜʝʣʷʤʠ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. Modular Control Rig 

 

ɺʩʝ ʵʪʠ ʥʦʚʦʚʚʝʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʠʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʨʘʙʦʪʫ ʚ ʜʠʩʮʠʧʣʠʥʘʭ ʩʚʷʟʘʥʥʳʭ ʩ ʜʠʟʘʡʥʦʤ 

ʧʝʨʩʦʥʘʞʝʡ, ʘʥʠʤʠʨʦʚʘʥʠʝʤ ʩʢʝʣʝʪʥʳʭ ʤʦʜʝʣʝʡ ʠ ʚʠʨʪʫʘʣʴʥʳʤʠ ʩʲʝʤʢʘʤʠ. 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʜʚʠʞʝʥʠʡ 

Unreal Engine 5.4 ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʘʥʠʤʘʮʠʠ ʥʘ ʫʨʦʚʥʝ ʣʫʯʰʠʭ ʤʠʨʦʚʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʚʠʞʝʥʠʡ, ʛʦʪʦʚʦʡ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ. ʕʪʦʪ ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʧʦʜʭʦʜ 

ʚʳʙʠʨʘʝʪ ʣʫʯʰʠʡ ʢʘʜʨ ʘʥʠʤʘʮʠʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʪʨʝʤʷʩʴ ʢ ʠʜʝʘʣʴʥʦʤʫ ʩʦʦʪʚʝʪʩʪʚʠʶ ʪʝʢʫʱʝʤʫ 

ʧʦʣʦʞʝʥʠʶ ʠ ʜʚʠʞʝʥʠʶ ʧʝʨʩʦʥʘʞʘ (ʨʠʩ. 3). ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʭʦʜʴʙʳ ʠʣʠ ʙʝʛʘ, ʥʦ ʠ ʜʣʷ 

ʩʣʦʞʥʳʭ ʜʝʡʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʨʳʞʢʠ ʠ ʧʘʜʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʣʘʚʥʳʝ ʧʝʨʝʭʦʜʳ ʠ ʨʝʘʣʠʩʪʠʯʥʫʶ 

ʘʥʠʤʘʮʠʶ. 
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ʈʠʩ. 3. Motion Matching 

ʏʪʦʙʳ ʧʦʜʜʝʨʞʘʪʴ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, Unreal Engine ʚʳʧʫʩʢʘʝʪ ʦʙʨʘʟʝʮ ʧʨʦʝʢʪʘ ʩ ʙʦʣʝʝ ʯʝʤ 500 

ʘʥʠʤʘʮʠʷʤʠ AAA-ʢʘʯʝʩʪʚʘ, ʙʝʩʧʣʘʪʥʳʡ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʦʪ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʦʧʦʣʥʝʥ 

ʧʝʨʝʜʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʦʪʣʘʜʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʧʣʘʚʥʦʩʪʴ ʠ 

ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʜʚʠʞʝʥʠʡ ʚ ʣʶʙʳʭ ʩʮʝʥʘʨʠʷʭ. 

ʕʪʘ ʠʥʥʦʚʘʮʠʷ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩ ʘʥʠʤʠʨʦʚʘʥʠʝʤ ʧʝʨʩʦʥʘʞʝʡ ʜʣʷ 

ʚʠʜʝʦʠʛʨ, ʬʦʢʫʩʠʨʫʷ ʚʥʠʤʘʥʠʝ ʜʠʟʘʡʥʝʨʦʚ ʠ ʘʥʠʤʘʪʦʨʦʚ ʥʘ ʫʥʠʢʘʣʴʥʳʭ ʘʥʠʤʘʮʠʷʭ. 

ʋʣʫʯʰʝʥʠʷ ʨʝʥʜʝʨʘ  

ɿʥʘʯʠʪʝʣʴʥʳʝ ʫʣʫʯʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ: ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʩʦʟʜʘʥʠʝ ʪʝʥʝʡ, ʪʨʘʩʩʠʨʦʚʢʘ ʣʫʯʝʡ 

ʠ ʟʘʪʝʥʝʥʠʝ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʜʣʷ Nanite (ʨʠʩ. 4).  

 
ʈʠʩ. 4. Nanite ï Optimized Shading 

 

ʕʪʠ ʫʣʫʯʰʝʥʠʷ ʧʨʠʚʝʣʠ ʢ 50-ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʧʦʪʦʢʘ ʨʝʥʜʝʨʠʥʛʘ ʠ 25-

ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ GPU ʚ ʪʝʩʪʘʭ, ʯʪʦ ʜʝʣʘʝʪ 5.4 ʩʘʤʳʤ ʙʳʩʪʨʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʜʚʠʞʢʦʤ 

Unreal Engine. 

ʈʝʥʜʝʨ ʚʠʜʝʦʜʦʨʦʞʝʢ ʧʦʣʫʯʠʣ ʜʦʣʛʦʞʜʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʨʝʥʜʝʨʘ ʩʣʦʸʚ ʜʣʷ ʧʦʩʪʦʙʨʘʙʦʪʢʠ. 

ɺʠʨʪʫʘʣʴʥʳʝ ʩʲʝʤʢʠ ʪʝʧʝʨʴ ʩʪʘʣʠ ʙʳʩʪʨʝʝ ʙʣʘʛʦʜʘʨʷ ʨʝʥʜʝʨʫ ʚʥʫʪʨʝʥʥʝʛʦ ʬʨʫʩʪʫʤʘ (frustum ï 

ʦʙʣʘʩʪʴ ʦʪʨʠʩʦʚʢʠ ʛʝʦʤʝʪʨʠʠ ʩʮʝʥʳ ʢʘʤʝʨʦʡ) ʥʘ ʥʝʩʢʦʣʴʢʠʭ GPU. ʅʘʩʪʨʦʡʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʢʘʤʝʨ ʪʝʧʝʨʴ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʳʩʪʨʦʝ ʩʯʠʪʳʚʘʥʠʝ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʢʘʤʝʨʳ (ʨʠʩ. 5).  
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ʈʠʩ. 5. Depth of Field Estimation 

 

ɼʣʷ ʚʠʨʪʫʘʣʴʥʦʡ ʩʲʝʤʢʠ ʜʦʙʘʚʣʝʥʳ ʠʥʩʪʨʫʤʝʥʪʳ VR ʨʝʞʠʩʩʸʨʘ, ʩʪʨʠʤʠʥʛ ʥʘ ʤʦʙʠʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʠ nDisplay Frustrum Fit, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʛʠʙʢʦ ʥʘʩʪʨʦʠʪʴ ʩʲʝʤʢʫ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʠʥʦ. 

ʋʣʫʯʰʝʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʅʦʚʳʡ ʫʩʢʦʨʠʪʝʣʴ Unreal Build Accelerator ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʧʠʣʷʮʠʶ C++ ʚ ʪʨʠ ʨʘʟʘ ʙʳʩʪʨʝʝ, 

ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʢʦʤʧʠʣʷʮʠʠ ʰʝʡʜʝʨʦʚ ʠ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʦʙʣʘʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. ʕʪʦʪ ʘʢʮʝʥʪ 

ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʟʚʘʥ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʨʝʩʫʨʩʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ɻʝʥʝʨʘʮʠʷ ʧʨʦʮʝʜʫʨʥʦʛʦ ʢʦʥʪʝʥʪʘ (PCG)  

ɺ Unreal Engine 5.4 ʧʦʷʚʠʣʩʷ ʬʨʝʡʤʚʦʨʢ PCG, ʧʦʟʚʦʣʷʶʱʠʡ ʭʫʜʦʞʥʠʢʘʤ ʩ ʣʝʛʢʦʩʪʴʶ ʩʦʟʜʘʚʘʪʴ 

ʦʛʨʦʤʥʳʝ, ʥʘʧʨʘʚʣʷʝʤʳʝ ʭʫʜʦʞʥʠʢʘʤʠ ʤʠʨʳ. ʉʨʝʜʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ï ʛʝʥʝʨʘʮʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʚʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʠ ʪʘʙʣʠʮʳ ʥʘʙʦʨʦʚ ʧʘʨʘʤʝʪʨʦʚ (ʨʠʩ. 6).  

 
ʈʠʩ. 6. Dynamic Attribute Tracking 

 

ʌʨʝʡʤʚʦʨʢ ʧʨʦʰʝʣ ʪʝʩʪʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʚ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʘʭ, ʢʘʢ Lego Fortnite, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʩʦʟʜʘʥʠʶ ʫʥʠʢʘʣʴʥʳʭ, ʤʘʩʰʪʘʙʥʳʭ ʦʢʨʫʞʝʥʠʡ. 

ɼʦʙʘʚʣʝʥʠʝ ʨʝʜʘʢʪʦʨʘ ʘʥʠʤʘʮʠʡ Motion Design 

ʆʜʥʦ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʚʠʞʢʝ ï ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʨʝʞʠʤʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ - 

Motion Graphics. ʕʪʦʪ ʨʝʞʠʤ ʧʦʟʚʦʣʠʪ ʜʠʟʘʡʥʝʨʘʤ ʤʦʫʰʥ-ʛʨʘʬʠʢʠ ʨʘʙʦʪʘʪʴ ʩ ʟʥʘʢʦʤʳʤʠ ʠʤ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʷʤʦ ʚ ʠʛʨʦʚʦʤ ʜʚʠʞʢʝ ʩ ʨʝʥʜʝʨʦʤ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʈʝʞʠʤ Motion Graphics Mode 

ʦʩʥʘʱʝʥ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩ 2D-ʭʦʣʩʪʦʤ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʧʦʜ ʤʦʫʰʝʥ-

ʜʠʟʘʡʥ ʧʨʝʜʧʨʦʩʤʦʪʨʦʤ ʩʮʝʥʳ ʩ ʫʣʫʯʰʝʥʥʦʡ ʠʝʨʘʨʭʠʝʡ ʦʙʲʝʢʪʦʚ. ʆʙʥʦʚʣʝʥʠʝ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʧʦʣʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ 3D-ʬʠʛʫʨʳ, çʢʣʦʥʝʨʳè, çʵʬʬʝʢʪʦʨʳè, ʤʦʜʠʬʠʢʘʪʦʨʳ, ʘʥʠʤʘʪʦʨʳ 

ʠ ʬʫʥʢʮʠʠ ʜʣʷ ʥʝʣʠʥʝʡʥʦʡ ʘʥʠʤʘʮʠʠ. ʅʝʧʦʣʥʳʡ ʩʧʠʩʦʢ ʜʦʙʘʚʣʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ: 

ự ɺ ʧʨʝʜʧʨʦʩʤʦʪʨ ʩʮʝʥʳ ʜʦʙʘʚʣʝʥʳ ʩʝʪʢʠ, ʣʠʥʝʡʢʠ, ʥʘʧʨʘʚʣʷʶʱʠʝ ʠ ʧʨʠʚʷʟʢʘ ʢ ʥʠʤ 

ʦʙʲʝʢʪʦʚ 
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ự ɼʦʙʘʚʣʝʥ ʬʫʥʢʮʠʦʥʘʣ ʙʳʩʪʨʦʛʦ ʜʦʙʘʚʣʝʥʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʧʨʦʩʤʦʪʨʘ ʧʘʥʝʣʝʡ, 

ʤʘʪʝʨʠʘʣʦʚ, ʪʝʢʩʪʫʨ, ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʰʨʠʬʪʦʚ 
ự RGBA ʧʨʝʜʧʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ 
ự çʂʣʦʥʝʨʳè ï ʨʘʟʤʥʦʞʝʥʠʝ, ʤʘʩʢʠʨʦʚʘʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʧʦ ʰʘʙʣʦʥʥʳʤ ʬʦʨʤʘʤ 

ʠ ʩʧʣʘʡʥʘʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʵʬʬʝʢʪʦʚ ʤʦʫʰʝʥ-ʛʨʘʬʠʢʠ. ʉʦʟʜʘʥ ʥʘ ʦʩʥʦʚʝ 

Niagara ʯʘʩʪʠʮ. 
ự çʕʬʬʝʢʪʦʨʳè - ʘʥʠʤʘʮʠʷ ʦʙʲʝʢʪʦʚ çʢʣʦʥʝʨʘè ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʜʠʟʘʡʥʫ. 
ự ʉʠʤʫʣʷʮʠʷ ʧʨʠʣʦʞʝʥʥʳʭ ʩʠʣ ʜʣʷ çʵʬʬʝʢʪʦʨʦʚè ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʭ 

ʩʠʤʫʣʷʮʠʡ ʜʣʷ ʤʦʫʰʝʥ-ʜʠʟʘʡʥʘ. 
ự ʅʘʩʪʨʦʡʢʘ ʤʘʪʝʨʠʘʣʦʚ ʦʙʲʝʢʪʦʚ ʪʝʧʝʨʴ ʙʦʣʝʝ ʫʜʦʙʥʘ ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʚʥʝʜʨʝʥʠʶ ʚ ʠʥʪʝʨʬʝʡʩ. 
ự ʉʧʝʮʵʬʬʝʢʪʳ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʝ ʢʘʢ Bloom, Blur, Saturation, Distortion, Pixelization ʠ 

ʧʨʦʯʠʝ ʧʦʤʦʛʫʪ ʜʦʙʘʚʠʪʴ ʩʪʠʣʠʟʘʮʠʶ ʚ ʜʠʟʘʡʥ ʦʙʲʝʢʪʦʚ. 
ự ʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʙʳʩʪʨʦʡ ʨʘʙʦʪʳ ʩ ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʧʦ ʩʝʪʢʝ ʠʣʠ 

ʧʘʪʪʝʨʥʫ. 
ự 3D ʠ 2D ʧʨʠʤʠʪʠʚʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʜʦʩʪʠʛʘʪʴ ʩʣʦʞʥʳʭ ʵʬʬʝʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʩʪʳʭ ʬʦʨʤ 

ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 
ự ʄʦʜʠʬʠʢʘʪʦʨʳ ʛʝʦʤʝʪʨʠʠ ʬʠʛʫʨ ï ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʜʝʬʦʨʤʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʦʙʲʝʢʪʦʚ ʥʘ ʩʮʝʥʝ. 
ự ʈʘʙʦʪʘ ʩ Text3D ʩʪʘʣʘ ʫʜʦʙʥʝʝ ʙʣʘʛʦʜʘʨʷ ʤʥʦʞʝʩʪʚʫ ʫʣʫʯʰʝʥʠʡ ʚ ʠʥʪʝʨʬʝʡʩʝ. 

ự ɸʜʘʧʪʠʨʦʚʘʥʥʳʡ ʧʦʜ ʤʦʫʰʝʥ-ʜʠʟʘʡʥ ʠʥʪʝʨʬʝʡʩ ʠʝʨʘʨʭʠʠ ʦʙʲʝʢʪʦʚ (ʨʠʩ. 7). 
ự ʄʦʜʠʬʠʢʘʪʦʨʳ ʧʘʨʘʤʝʪʨʦʚ ʘʥʠʤʘʮʠʡ, ʪʘʢʞʝ ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʧʦʧʫʣʷʨʥʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ï ʩʠʥʫʩʦʠʜʫ ʠ ʰʫʤ ʇʝʨʣʠʥʘ. 
ự ʂʦʥʝʯʥʳʡ ʘʚʪʦʤʘʪ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʩʮʝʥʘʤʠ ʚ ʩʝʢʚʝʥʮʠʷʭ. 
ự ɸʜʘʧʪʘʮʠʷ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʧʨʷʤʳʭ ʵʬʠʨʦʚ. 
ự ʀʤʧʦʨʪ SCG ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 
ự ʄʦʜʠʬʠʢʘʪʦʨʳ ʤʘʩʦʢ ʠ ʩʝʪʦʢ. 

 
ʈʠʩ. 7. Outliner Enhancements 

 

ʕʪʦʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ʧʨʝʜʣʘʛʘʝʪ ʜʠʟʘʡʥʝʨʘʤ ʥʘʜʝʞʥʫʶ ʠ ʫʜʦʙʥʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ 

ʚʦʧʣʦʱʝʥʠʷ ʠʭ ʪʚʦʨʯʝʩʢʠʭ ʟʘʤʳʩʣʦʚ ʚ ʞʠʟʥʴ ʠ ʧʦʟʚʦʣʠʪ ʜʠʟʘʡʥʝʨʘʤ ʚʦʩʧʨʠʥʠʤʘʪʴ Unreal Engine ʚ 

ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ Cinema 4D ʠ After Effects.  

ɸʫʜʠʦ ʩʠʩʪʝʤʳ ʜʣʷ ʢʦʤʧʦʟʠʪʦʨʦʚ ʠ ʫʣʫʯʰʝʥʠʷ DMX ʧʨʦʪʦʢʦʣʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʩʚʝʱʝʥʠʝʤ 

ʉʠʩʪʝʤʘ MetaSounds ʪʝʧʝʨʴ ʨʘʙʦʪʘʝʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʠ ʫʜʦʙʥʝʝ, ʧʦʟʚʦʣʷʷ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ 

ʟʚʫʢʦʚʳʝ ʵʬʬʝʢʪʳ ʠ ʧʝʨʝʭʦʜʳ ʜʣʷ ʰʦʫʢʝʡʩʦʚ (ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ), ʨʝʥʜʝʨʦʚ, ʚʠʜʝʦʠʛʨ ʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʲʝʤʢʠ. ʉʠʩʪʝʤʘ ʪʝʧʝʨʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʝʜʧʨʦʩʤʦʪʨ ʟʘʪʫʭʘʥʠʷ ʟʚʫʢʦʚ ʧʨʷʤʦ ʚ ʨʝʜʘʢʪʦʨʝ, 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʤʝʰʠʚʘʥʠʷ ʘʫʜʠʦʜʦʨʦʞʝʢ, ʜʝʙʘʛ (ʦʪʣʘʜʢʘ) ʧʘʨʘʤʝʪʨʦʚ ʘʫʜʠʦ ʠ ʠʤʧʦʨʪ MIDI ʬʘʡʣʦʚ.  

DMX ʩʠʩʪʝʤʳ ʧʦʣʫʯʠʣʠ ʩʠʩʪʝʤʳ ʦʪʩʣʝʞʠʚʘʥʠʷ ʦʰʠʙʦʢ ʠ ʢʦʥʪʨʦʣʣʝʨ ʦʩʚʝʱʝʥʠʷ (ʨʠʩ. 8). 
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ʈʠʩ. 8. DMX Control Console 

 

ʈʘʟʨʘʙʦʪʘʥ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʦʪʣʘʜʢʠ DMX ʠ ʙʳʩʪʨʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘʙʦʨʦʤ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʣʠ ʬʠʟʠʯʝʩʢʠʤʠ. ʌʝʡʜʝʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʶʪʩʷ ʠ ʟʘʧʦʣʥʷʶʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʚʘʰʝʡ ʙʠʙʣʠʦʪʝʢʠ ʠ ʧʘʪʯʝʡ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʠʟ ʠʥʜʫʩʪʨʠʠ Live & Virtual Production ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʬʝʡʜʝʨʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠ ʦʪʧʨʘʚʢʠ DMX-ʜʘʥʥʳʭ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʂʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʩʙʦʨʢʘ 

ʂʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ ʚʩʝʛʜʘ ʙʳʣʘ ʩʠʣʴʥʦʡ ʩʪʦʨʦʥʦʡ ʜʚʠʞʢʘ UE ï ʩ ʥʦʚʳʤ ʦʙʥʦʚʣʝʥʠʝʤ ʦʥʘ 

ʩʪʘʣʘ ʝʱʸ ʣʫʯʰʝ: ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ Lumen (ʨʠʩ. 

9) ʠ ʨʘʙʦʪʘ ʩ ʵʤʫʣʷʪʦʨʦʤ Android. ɼʣʷ ʚʳʰʝʜʰʝʛʦ ʨʘʥʝʝ ʚ ʵʪʦʤ ʛʦʜʫ VR ʰʣʝʤʘ Apple Vision Pro ʜʦʙʘʚʣʝʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ. 

 
ʈʠʩ. 9. Lumen on Mobile (Experimental) 

 

ʀʥʩʪʨʫʤʝʥʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʰʘʙʣʦʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʙʳʣʠ 

ʜʦʙʘʚʣʝʥʳ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʷ (ʨʠʩ. 10), UV ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʛʨʘʥʝʡ Bevel ʠ Extrude.  
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ʈʠʩ. 10. Texturing Tools (Experimental) 

 

ɼʠʟʘʡʥʝʨʘʤ ʩʪʘʥʝʪ ʧʨʦʱʝ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʚʦʠ ʤʦʜʝʣʠ ʧʨʷʤʦ ʚ ʜʚʠʞʢʝ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʦʨʦʥʥʝʝ ʇʆ. 

ɺʳʚʦʜ 

ɹʣʘʛʦʜʘʨʷ ʘʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʝ ʧʨʦʜʫʢʪʘ ʨʘʟʨʘʙʦʪʯʠʢʘʤ Epic Games ʫʜʘʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʡ 

ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ Unreal Engine ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʠʥʜʫʩʪʨʠʠ ʚʠʜʝʦʠʛʨ, ʥʦ ʠ ʧʨʝʜʣʘʛʘʪʴ ʝʛʦ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʠʜʝʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʧʝʮʵʬʬʝʢʪʦʚ, ʩʠʥʝʤʘʪʠʢʦʚ, ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʰʦʫʢʝʡʩʦʚ, 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʚʠʟʫʘʣʠʟʘʮʠʡ, VR-AR ʨʘʟʨʘʙʦʪʦʢ ʠ ʤʦʫʰʝʥ ʜʠʟʘʡʥʘ. ʆʪʢʨʳʪʳʡ ʢʦʜ ʜʚʠʞʢʘ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʙʝʩʧʣʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʦ ʇʆ ʢʘʢ ʦʪʣʠʯʥʫʶ ʘʣʴʪʝʨʥʘʪʠʚʫ ʜʨʫʛʠʤ ʧʨʦʛʨʘʤʤʘʤ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʠ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʠ MVP ʧʨʦʪʦʪʠʧʦʚ. 
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ʇʈʆʊʆʊʀʇʀʈʆɺɸʅʀɽ ɼɽʉʂʊʆʇʅʆʁ 2D-ʀɻʈʓ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʅɽʁʈʆʉɽʊɽʁ 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ ʚ ʞʘʥʨʝ 2D 

ʧʣʘʪʬʦʨʤʝʨʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʙʠʙʣʠʦʪʝʢʠ, ʫʨʦʚʥʷʤʠ ʠ ʢʘʪ-ʩʮʝʥʘʤʠ, ʥʘʨʠʩʦʚʘʥʥʳʤʠ 

ʥʝʡʨʦʩʝʪʴʶ. ʆʙʩʫʞʜʘʶʪʩʷ ʤʝʭʘʥʠʢʠ ʠʛʨʳ, ʟʘʜʘʯʠ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ, ʝʜʠʥʳʝ ʩʪʠʣʴ ʠ ʩʶʞʝʪ 

ʧʨʦʠʟʚʝʜʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʝʯʝʥʴ ʠʛʨʦʚʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʈʘʟʙʠʨʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʪʦʪʠʧʘ ʠʛʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʦʨʦʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ ʩʨʝʜʳ 

ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ Unity, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʡʨʦʩʝʪʝʡ. 
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PROTOTYPING DESKTOP 2D-IGRY USING NEURAL NETWORKS 

 

The article discusses the features of developing a prototype computer game in the 2D platformer genre with 

elements of an interactive library, levels and cut scenes drawn by a neural network. The mechanics of the game, 

prototyping tasks, and the overall style and plot of the work are discussed. A list of game objects and their 

parameters is considered. The software implementation of a game prototype using third-party sources and the 

cross-platform computer game development environment Unity is analyzed, and the features of game development 

using AI are considered. 

Keywords: prototyping, video game, Unity, gameplay, plot, style, AI. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ ʚ ʞʘʥʨʝ 

ʧʨʠʢʣʶʯʝʥʯʝʩʢʦʛʦ ʧʣʘʪʬʦʨʤʝʨʘ ʩ ʤʝʭʘʥʠʢʘʤʠ "run and gun" ʚ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʦʤ-ʞʠʚʦʧʠʩʥʦʤ ʩʪʠʣʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʩʝʪʝʡ. 

ɺ ʠʛʨʝ "Trough the Sheets" (ʙʫʢʚʘʣʴʥʦ, çʉʢʚʦʟʴ ʣʠʩʪʳ ʙʫʤʘʛʠè, ʥʘʟʚʘʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ 

ʧʦʚʝʩʪʚʦʚʘʥʠʝʤ) ʠʛʨʦʢ ʦʢʘʟʳʚʘʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʩʶʞʝʪ, ʢʦʪʦʨʳʡ ʧʦʚʝʩʪʚʫʝʪ ʦ ʧʝʨʩʦʥʘʞʝ-ʭʫʜʦʞʥʠʢʝ, 

ʫʩʥʫʚʰʝʤ ʟʘ ʨʘʙʦʪʦʡ. ɺʩʝ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʠʛʨʦʚʦʤ ʧʨʦʮʝʩʩʝ ʧʦ ʩʶʞʝʪʫ ʩʥʠʪʩʷ ʛʣʘʚʥʦʤʫ ʛʝʨʦʶ. ʀʟ-ʟʘ 

ʝʛʦ ʫʚʣʝʯʝʥʥʦʩʪʠ ʠʩʢʫʩʩʪʚʦʤ ʠ ʠʩʪʦʨʠʝʡ ʯʝʣʦʚʝʯʝʩʪʚʘ ʤʳ ʚʠʜʠʤ ʩʮʝʥʳ ʨʘʟʥʳʭ ʵʧʦʭ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʠʩʢʫʩʩʪʚʘ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩ. 4. ɻʣʘʚʥʦʝ ʤʝʥʶ ʠʛʨʳ 
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ʆʩʥʦʚʥʘʷ ʤʝʭʘʥʠʢʘ ʠʛʨʳ ð ʩʦʚʝʨʰʘʪʴ ʜʚʠʞʝʥʠʝ ʧʦ ʫʨʦʚʥʶ ʠ ʥʘʭʦʜʠʪʴ ʨʘʟʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʶʞʝʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʫʨʦʚʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚʨʘʛʠ, ʦʪ ʢʦʪʦʨʳʭ ʥʫʞʥʦ 

ʠʟʙʘʚʠʪʴʩʷ, ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʫʯʘʩʪʦʢ ʧʫʪʠ. ʅʦ ʠʛʨʦʚʦʡ ʘʢʮʝʥʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚʩʝ-ʪʘʢʠ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʠʨʘ ʠ ʚʠʟʫʘʣʴʥʦʤ ʥʘʩʣʘʞʜʝʥʠʠ ʣʦʢʘʮʠʷʤʠ, ʥʝʞʝʣʠ ʚ ʫʥʠʯʪʦʞʝʥʠʠ ʪʦʥʥʳ ʚʨʘʛʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʛʣʘʚʥʳʤʠ ʨʝʬʝʨʝʥʩʘʤʠ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʝʢʪʘ ʩʪʘʣʠ ʠʛʨʳ ñValiant Heartsò, ñGRISò, ñJourneyò. 

ɺ ʮʝʣʷʭ ʠʟʫʯʠʪʴ ʥʦʚʳʝ ʤʠʨʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʩʦʟʜʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʧʨʠʙʝʛʥʫʪʴ ʢ ʤʘʩʩʦʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʝʡʨʦʩʝʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʟʫʘʣʘ ʠ ʧʦʚʝʩʪʚʦʚʘʥʠʷ. ʋ 

ʥʝʡʨʦʩʝʪʝʡ ʝʩʪʴ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʯʪʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʜʘʣʝʝ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʠʛʨʳ ʚ ʞʘʥʨʝ ʧʨʠʢʣʶʯʝʥʯʝʩʢʦʛʦ ʧʣʘʪʬʦʨʤʝʨʘ 

ʩ ʤʝʭʘʥʠʢʘʤʠ "run and gun" ʚ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʦʤ-ʞʠʚʦʧʠʩʥʦʤ ʩʪʠʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʩʝʪʝʡ. 

ʆʪʜʝʣʴʥʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʚʘʞʥʳʭ ʘʩʧʝʢʪʘʭ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ: ʤʝʭʘʥʠʢʠ ʠʛʨʳ, ʠʥʪʝʨʬʝʡʩ, ʠʛʨʦʚʳʝ 

ʦʙʲʝʢʪʳ ʠ ʟʚʫʢʦʚʦʡ ʜʠʟʘʡʥ. 

ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ. ɼʣʷ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʠʛʨʳ [1] ʩʥʘʯʘʣʘ ʚʩʝʛʜʘ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʜʚʠʞʦʢ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪʴ ʜʣʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʮʝʣʝʡ ʧʨʦʝʢʪʘ. ʀʛʨʦʚʳʭ ʜʚʠʞʢʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ 

ʚʝʣʠʢʦʝ ʤʥʦʞʝʩʪʚʦ. ɽʩʪʴ ʜʚʠʞʢʠ ʩ ʟʘʢʨʳʪʳʤ ʜʦʩʪʫʧʦʤ, ʚʥʫʪʨʠ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʥʘʧʨʠʤʝʨ, çAnvilè ʫ 

Ubisoft. ʂ ʥʠʤ ʥʝ ʤʦʛʫʪ ʠʤʝʪʴ ʜʦʩʪʫʧ ʥʝʟʘʚʠʩʠʤʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ. ʅʦ ʝʩʪʴ ʠ ʙʝʩʧʣʘʪʥʳʝ ʦʪʢʨʳʪʳʝ ʜʚʠʞʢʠ, 

ʥʘʧʨʠʤʝʨ, çUnityè ʠ çUnreal Engineè. ʉ ʫʯʝʪʦʤ ʙʝʩʧʣʘʪʥʦʛʦ ʨʝʞʠʤʘ ʧʦʣʴʟʦʚʘʥʠʷ ʜʚʠʞʢʦʤ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ ʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʫʯʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ Unity [2, 3] 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʭ ʠ ʧʨʦʩʪʳʭ ʚ ʠʥʜʫʩʪʨʠʠ. ʈʝʰʝʥʠʝ ʩʦʟʜʘʚʘʪʴ ʧʨʦʪʦʪʠʧ ʚ ʥʝʤ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ Unreal Engine ʠʤʝʝʪ ʙʦʣʴʰʝ ʧʨʝʠʤʫʱʝʩʪʚ ʚ ʨʘʙʦʪʝ ʩ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʦʡ ʠ 

ʨʝʘʣʠʟʤʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Unity ʠʤʝʝʪ ʥʘʙʦʨ ʧʨʦʩʪʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʚ ʜʚʫʤʝʨʥʦʡ ʛʨʘʬʠʢʝ.  

ɺ Unity ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʛʨʦʚʦʛʦ ʜʚʠʞʢʘ ʜʝʣʘʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ 

ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: 

- Hierachy (ʀʝʨʘʨʭʠʷ): ʟʜʝʩʴ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʦʙʲʝʢʪʳ ʩʮʝʥʳ ʚ ʚʠʜʝ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ; 
ʤʦʞʥʦ ʚʠʜʝʪʴ, ʛʨʫʧʧʠʨʦʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʦʙʲʝʢʪʘʤʠ ʠ ʠʭ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ; 

- Scene (ʉʮʝʥʘ): ʟʜʝʩʴ ʦʪʦʙʨʘʞʘʝʪʩʷ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʘʰʝʡ ʩʮʝʥʳ; ʤʦʞʥʦ 
ʧʝʨʝʤʝʱʘʪʴ, ʚʨʘʱʘʪʴ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʢʘʤʝʨʦʡ ʜʣʷ ʧʨʦʩʤʦʪʨʘ 

ʩʮʝʥʳ; 

- Game (ʀʛʨʘ): ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʛʨʳ 
ʠʣʠ ʧʨʠʣʦʞʝʥʠʷ; ʵʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʜ ʠʛʨʳ ʪʘʢ, ʢʘʢ ʦʥʘ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʚʦ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ; 

- Inspector (ʀʥʩʧʝʢʪʦʨ): ʟʜʝʩʴ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʥʘʩʪʨʦʡʢʠ ʠ ʩʚʦʡʩʪʚʘ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ; ʚʳ 
ʤʦʞʝʪʝ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʦʚ, ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʣʷʪʴ 

ʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʤʘʪʝʨʠʘʣʳ ʠ ʪ.ʜ.; 

- Project (ʇʨʦʝʢʪ): ʟʜʝʩʴ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʨʝʩʫʨʩʳ ʧʨʦʝʢʪʘ, ʪʘʢʠʝ ʢʘʢ ʩʮʝʥʳ, ʩʢʨʠʧʪʳ, ʤʦʜʝʣʠ, 
ʪʝʢʩʪʫʨʳ ʠ ʟʚʫʢʠ; ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʚʩʝʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʦʝʢʪʘ; 

- Animator (ɸʥʠʤʘʪʦʨ): ʦʪʦʙʨʘʞʘʝʪ ʦʢʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʘʥʠʤʘʮʠʡ ʜʣʷ 
ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʧʝʨʩʦʥʘʞʝʡ) ʚ ʧʨʦʝʢʪʝ; 

- Console (ʂʦʥʩʦʣʴ): ʟʜʝʩʴ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʦʦʙʱʝʥʠʷ ʚʳʚʦʜʘ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʦʰʠʙʢʠ, 
ʚʦʟʥʠʢʘʶʱʠʝ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ. 

ʅʘ ʨʷʜʫ ʩ ʠʟʫʯʝʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʨʘʟʙʦʨʘ ʪʨʝʙʫʝʪ ʦʙʣʘʩʪʴ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʨʦʚʥʝʡ ʠ ʧʝʨʩʦʥʘʞʝʡ [4]. ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʫʨʦʚʥʝʡ ʠ ʧʝʨʩʦʥʘʞʝʡ, ʠʭ 

ʘʥʠʤʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʬʠʟʠʢʠ ʜʚʠʞʝʥʠʷ ʚ ʜʚʫʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʉʦʟʜʘʥʠʝ ʫʨʦʚʥʝʡ, ʧʝʨʩʦʥʘʞʝʡ, ʠʭ 

ʘʥʠʤʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʬʠʟʠʢʠ ʜʚʠʞʝʥʠʷ ʚ ʜʚʫʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʜʚʠʞʢʝ Unity ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʛʨʘʥʥʳʡ ʧʨʦʮʝʩʩ. ɺʦʪ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʢʘʞʜʦʛʦ ʘʩʧʝʢʪʘ: 
- ʩʦʟʜʘʥʠʝ ʫʨʦʚʥʝʡ: ʫʨʦʚʥʠ ʜʣʷ ʜʚʫʭʤʝʨʥʳʭ ʠʛʨ ʦʙʳʯʥʦ ʩʦʟʜʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʨʘʡʪʦʚ 
(2D ʠʟʦʙʨʘʞʝʥʠʡ), ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʩʮʝʥʝ Unity. ɿʜʝʩʴ ʤʦʞʥʦ ʨʘʟʤʝʱʘʪʴ ʩʧʨʘʡʪʳ, 

ʬʦʥʦʚʳʝ ʵʣʝʤʝʥʪʳ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʚʥʫʪʨʠ ʩʮʝʥʳ ʩ ʧʦʤʦʱʴʶ ʦʢʥʘ Scene; 

- ʩʦʟʜʘʥʠʝ ʧʝʨʩʦʥʘʞʝʡ: ʧʝʨʩʦʥʘʞʠ ʚ ʜʚʫʭʤʝʨʥʳʭ ʠʛʨʘʭ ʦʙʳʯʥʦ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 
ʩʧʨʘʡʪʦʚ. ɿʜʝʩʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʨʘʡʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʠʨʦʚʘʥʥʳʭ ʧʝʨʩʦʥʘʞʝʡ 

ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʧʨʘʡʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʜʚʠʞʝʥʠʡ (ʩʪʦʷʥʠʝ, ʭʦʜʴʙʘ, 

ʧʨʳʞʦʢ ʠ ʪ.ʜ.) ʠ ʟʘʪʝʤ ʠʭ ʘʥʠʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʦʥʝʥʪʦʚ Animator; 

- ʘʥʠʤʘʮʠʷ ʧʝʨʩʦʥʘʞʝʡ: ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ ʧʝʨʩʦʥʘʞʝʡ ʧʦʪʨʝʙʫʝʪʩʷ ʦʢʥʦ Animator, ʛʜʝ 
ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʘʥʠʤʘʮʠʦʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʥʠʤʠ; 

- ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʞʘʤʠ: ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʞʝʤ ʚ ʜʚʫʭʤʝʨʥʳʭ ʠʛʨʘʭ ʦʙʳʯʥʦ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʢʨʠʧʪʦʚ. ɿʜʝʩʴ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʩʢʨʠʧʪʳ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʝʨʩʦʥʘʞʝʡ, ʠʭ ʧʨʳʞʢʘʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ; 

- ʬʠʟʠʢʘ ʜʚʠʞʝʥʠʷ: Unity ʠʤʝʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʜʚʠʞʦʢ ʬʠʟʠʢʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 
ʥʘʩʪʨʘʠʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʜʚʫʭʤʝʨʥʳʭ ʩʮʝʥʘʭ. ɿʜʝʩʴ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʢʦʣʣʘʡʜʝʨʳ 
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ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʛʨʘʚʠʪʘʮʠʶ, ʜʠʥʘʤʠʯʝʩʢʫʶ ʠ ʩʪʘʪʠʯʝʩʢʫʶ ʤʘʩʩʫ ʦʙʲʝʢʪʦʚ, ʘ 

ʪʘʢʞʝ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 
ʄʝʭʘʥʠʢʠ ʠʛʨʳ. ʀʛʨʦʢʫ ʜʘʝʪʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʞ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʤʠʨʦʤ, ʩʦʙʠʨʘʪʴ ʠʩʪʦʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ ʠʣʠ ʠʥʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ. ʅʘ ʝʛʦ ʧʫʪʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚʨʘʛʠ, ʢʦʪʦʨʳʭ ʦʥ ʧʦʙʝʞʜʘʝʪ, ʯʪʦʙʳ ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ, ʠ ʛʣʘʚʥʳʡ ʛʝʨʦʡ ʥʝ 

ʧʨʦʩʥʫʣʩʷ.  
ʀʛʨʦʢ ʫʧʨʘʚʣʷʝʪ ʧʝʨʩʦʥʘʞʝʤ ʢʥʦʧʢʘʤʠ çAè ʠ çDè ʜʣʷ ʭʦʜʴʙʳ, çSpaceè ʜʣʷ ʧʨʳʞʢʘ, çEè ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, çQè ʜʣʷ ʫʜʘʨʘ ʧʨʦʪʠʚʥʠʢʘ. ʋʨʦʚʝʥʴ ʚʳʩʪʨʦʝʥ ʚ ʚʠʜʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʣʘʪʬʦʨʤʝʨʘ, ʚ ʪʝʯʝʥʠʠ ʧʨʦʭʦʞʜʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʶʞʝʪʥʦʝ ʧʦʚʝʩʪʚʦʚʘʥʠʝ. 

ʀʛʨʦʢʫ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʯʢʠ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʜʩʚʝʯʠʚʘʶʪʩʷ ʧʦʜʩʢʘʟʢʦʡ ʧʨʠ ʧʦʜʭʦʜʝ ʦʙʲʝʢʪʘ-ʠʛʨʦʢʘ, 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʩ ʬʘʢʪʠʯʝʩʢʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ, ʧʦʣʝʟʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʀʛʨʦʢʫ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʫʪʠ ʧʨʦʪʠʚʥʠʢ, ʢʦʪʦʨʦʛʦ ʥʫʞʥʦ ʫʩʪʨʘʥʠʪʴ, ʯʪʦʙʳ ʧʨʦʡʪʠ ʜʘʣʴʰʝ. 

ʇʨʠ ʫʩʣʦʚʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʨʦʚʥʝʡ, ʧʨʠ ʚʭʦʜʝ ʥʘ ʢʘʞʜʳʡ ʠʛʨʘʝʪʩʷ ʪʝʤʘʪʠʯʝʩʢʘʷ ʢʘʪ-ʩʮʝʥʘ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʬʝʨʝʥʩʦʤ ʜʣʷ ʠʛʨʳ ʩʪʘʣʘ ʠʛʨʘ ʬʨʘʥʮʫʟʩʢʦʡ ʩʪʫʜʠʠ Ubisoft, ʢʦʪʦʨʘʷ ʥʦʩʠʪ 

ʥʘʟʚʘʥʠʝ çValiant Hearts: The Great Warè (ʨʠʩʫʥʦʢ 2). ʕʪʘ ʠʛʨʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟʚʝʩʪʥʘ ʩʚʦʠʤ ʩʶʞʝʪʦʤ 

ʠ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʝ ʤʝʭʘʥʠʢʠ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʫʶ ʢʘʨʪʠʥʫ, ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʛʣʘʚʥʳʤʠ ʛʝʨʦʷʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʞʠʚʘʶʪ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʠʩʪʦʨʠʠ ʚʦ ʚʨʝʤʝʥʘ ʇʝʨʚʦʡ 

ʄʠʨʦʚʦʡ ʚʦʡʥʳ. ʀʛʨʦʚʦʡ ʤʠʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʠʩʦʚʘʥʥʦʝ ʜʚʫʤʝʨʥʦʝ ʧʦʣʦʪʥʦ, ʥʘ ʢʦʪʦʨʦʤ ʛʣʘʚʥʳʝ 

ʛʝʨʦʠ ʧʝʨʝʜʚʠʛʘʶʪʩʷ, ʚʩʪʨʝʯʘʷ ʩʶʞʝʪʥʳʝ ʪʦʯʢʠ ʠʥʪʝʨʝʩʘ, ʪʦʯʢʠ ʠʥʪʝʨʝʩʘ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʠʩʪʦʨʠʯʝʩʢʫʶ 

ʩʧʨʘʚʢʫ ʠ ʧʨʦʪʠʚʥʠʢʦʚ, ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʫʩʪʨʘʥʠʪʴ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʫʨʦʚʥʷ ʜʘʣʝʝ. ɿʚʫʢʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʠʛʨʳ ʪʘʢʞʝ ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʛʨʫʞʝʥʠʝ ʠ ʩʶʞʝʪ, ʜʦʙʘʚʣʷʷ ʘʪʤʦʩʬʝʨʫ ʧʨʦʠʩʭʦʜʷʱʝʤʫ, ʧʝʨʝʥʦʩʷ ʠʛʨʦʢʘ ʚ ʪʫ 

ʵʧʦʭʫ. ʏʪʦ-ʪʦ ʧʦʜʦʙʥʦʝ ʟʘʭʦʪʝʣʦʩʴ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʧʨʦʝʢʪʝ. 
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ʀʥʪʝʨʬʝʡʩ. ʀʥʪʝʨʬʝʡʩ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʥʦʛʦ ʠʛʨʦʚʦʛʦ ʤʝʥʶ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʳʧʣʳʚʘʶʱʠʭ 

ʧʦʜʩʢʘʟʦʢ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʢʦʥ. ʄʠʥʠʤʫʤ ʠʥʪʝʨʬʝʡʩʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʴʰʝ ʧʦʛʨʫʟʠʪʴ ʠʛʨʦʢʘ ʚ 

ʘʪʤʦʩʬʝʨʫ ʠʛʨʳ. ʄʦʞʥʦ ʩʨʘʚʥʠʪʴ ʜʚʝ ʛʨʘʬʠʯʝʩʢʠ ʧʦʭʦʞʠʝ ʠʛʨʳ, ʥʘʧʨʠʤʝʨ, çHorizon: Zero Downè ʠ çHell 

blade: Senua Sacrificeè. ɺ ʧʝʨʚʦʡ ʠʥʪʝʨʬʝʡʩʘ ʤʥʦʛʦ, ʠʛʨʦʢ ʚʩʝʛʜʘ ʦʪʚʣʝʢʘʝʪʩʷ ʥʘ ʩʯʝʪʯʠʢ ʧʘʪʨʦʥʦʚ, ʢʘʨʪʫ, 

ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʀʛʨʘ ʚʩʝʛʜʘ ʙʫʜʝʪ ʦʱʫʱʘʪʴʩʷ ʪʦʣʴʢʦ ʠʛʨʦʡ, ʙʫʜʝʪ ʯʫʚʩʪʚʦʚʘʪʴʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʛʝʡʤʧʣʝʷ, ʘ ʥʝ ʧʦʚʝʩʪʚʦʚʘʥʠʷ. ɺʦ ʚʪʦʨʦʡ ʞʝ ʠʛʨʝ ʠʥʪʝʨʬʝʡʩ ʩʚʝʜʝʥ ʢ ʤʠʥʠʤʫʤʫ ʠ, ʝʩʣʠ ʧʦʷʚʣʷʝʪʩʷ, ʪʦ 

ʦʯʝʥʴ ʩʚʷʟʘʥʥʳʡ ʩ ʦʢʨʫʞʝʥʠʝʤ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʠʛʨʦʢ ʙʦʣʴʰʝ ʜʫʤʘʝʪ ʦ ʧʨʦʙʣʝʤʝ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ, ʢʦʛʜʘ, 

ʥʘʧʨʠʤʝʨ, ʥʝ ʚʠʜʠʪ ʦʯʝʨʝʜʥʦʡ ʧʦʜʩʢʘʟʢʠ ʦʪ HUD. 

ʆʩʥʦʚʥʦʝ ʤʝʥʶ ð ɻ ʪʦ ʚʘʞʥʦʝ ʧʦʣʝ ʠʛʨʦʚʦʛʦ ʦʧʳʪʘ ʠʛʨʦʢʘ. ʀʛʨʦʚʦʝ ʤʝʥʶ ð ɻ ʪʦ ʧʝʨʚʦʝ, ʯʪʦ ʚʠʜʠʪ 

ʠʛʨʦʢ. ʆʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʵʩʪʝʪʠʯʝʩʢʠʤ ʠ ʫʜʦʙʥʳʤ. ɺ ʧʨʦʝʢʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʟʘʜʥʝʛʦ ʬʦʥʘ ʤʝʥʶ 

ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʠ. ɸʥʠʤʠʨʦʚʘʥʥʦʝ ʤʝʥʶ ʩʛʝʥʝʨʠʨʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʠ çʂʘʥʜʠʥʩʢʠʡè. ɽʡ ʙʳʣ 

ʦʧʠʩʘʥ ʧʨʦʤʧʪ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʣʩʷ ʚ ʩʦʟʜʘʥʠʠ ʢʦʨʦʪʢʦʡ ʩʶʞʝʪʥʦʡ ʢʘʪ-ʩʮʝʥʳ. ʅʝʡʨʦʩʝʪʴ ʚʳʜʘʣʘ 

ʧʨʝʢʨʘʩʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʚ ʢʦʪʦʨʦʤ ʩʨʘʟʫ ʦʪʨʘʞʘʝʪʩʷ ʩʶʞʝʪ ʠʛʨʳ. ʇʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʢʘʜʨʦʚ ʙʳʣʠ 

ʟʘʮʠʢʣʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʝʥʶ ʙʝʩʧʝʨʝʙʦʡʥʦ ʥʘʭʦʜʠʣʦʩʴ ʚ ʘʥʠʤʘʮʠʠ, ʧʦʢʘ ʠʛʨʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʤ. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʩʧʣʳʚʘʶʱʠʝ ʧʦʜʩʢʘʟʢʠ ʧʦʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʪʘʤ, ʛʜʝ ʥʫʞʥʦ. ʆʥʠ ʩʦʟʜʘʥʳ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʠʣʠʩʪʠʢʝ, ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʰʨʠʬʪʦʤ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʧʦʜʭʦʜʷʪ ʪʝʤʘʪʠʯʝʩʢʠ ʢ ʪʦʤʫ ʠʣʠ 

ʠʥʦʤʫ ʫʨʦʚʥʶ. 

ʆʜʥʦʡ ʠʟ ʤʝʭʘʥʠʢ ʠʛʨʳ ʷʚʣʷʝʪʩʷ ʩʙʦʨ ʧʦʣʝʟʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ 

ʦʪʨʘʞʘʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʦʢʥʘʭ ʠʥʪʝʨʝʩʘ, ʩʪʠʣʠʟʦʚʘʥʥʳʭ ʧʦʜ ʦʩʥʦʚʥʫʶ ʥʦʪʫ ʠʛʨʳ ð ʣʠʩʪ ʙʫʤʘʛʠ ʠ ʯʝʨʥʠʣʘ 

(ʨʠʩʫʥʦʢ 3). 
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ʈʠʩ. 6. ʅʘʩʪʨʦʡʢʘ ʪʦʯʢʠ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʢʥʦ  

 

ʇʝʨʝʯʝʥʴ ʠʛʨʦʚʳʭ ʦʙʲʝʢʪʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʧʝʨʝʯʝʥʴ ʠʛʨʦʚʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʠʛʨʳ (ʨʠʩʫʥʦʢ 4): 

- ʛʣʘʚʥʳʡ ʧʝʨʩʦʥʘʞ: ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʧʦ ʩʶʞʝʪʫ ʟʘʩʥʫʣ ʟʘ ʨʘʙʦʯʠʤ ʩʪʦʣʦʤ ʭʫʜʦʞʥʠʢʘ ʠ 
ʪʝʧʝʨʴ ʚʠʜʠʪ ʩʥʳ ʩ ʨʘʟʥʳʤʠ ʵʧʦʭʘʤʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɽʛʦ ʬʫʥʢʮʠʦʥʘʣ ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ 

ʤʠʥʠʤʘʣʝʥ, ʪʘʢ ʢʘʢ ʫʨʦʚʝʥʴ ʦʙʫʯʘʶʱʠʡ, ʘ ʪʘʢʞʝ ʧʦʪʦʤʫ ʯʪʦ ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ 

ʧʝʨʚʦʙʳʪʥʦʡ ʵʧʦʭʝ, ʙʦʣʝʝ ʧʨʦʩʪʦʡ, ʯʝʤ ʚ ʟʘʜʫʤʢʝ ʙʫʜʫʪ ʧʦʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ. ʏʘʩʪʠʯʥʦ 

ʛʝʥʝʨʠʨʦʚʘʥ ʥʝʡʨʦʩʝʪʷʤʠ; 

- ʟʘʜʥʠʡ ʬʦʥ ʣʦʢʘʮʠʠ: ʩʦʩʪʦʠʪ ʠʟ 5 ʨʘʟʥʳʭ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʢʣʝʝʥʥʳʭ ʚʤʝʩʪʝ ʚ 
ʦʜʥʦ ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʦʪ ʪʦʯʢʠ, ʥʘʯʘʣʘ ʜʦ ʪʦʯʢʠ ʢʦʥʮʘ ʧʦʣʦʪʥʦ; 

- ʪʦʯʢʠ ʘʢʪʠʚʥʦʩʪʠ: ʨʘʟʣʠʯʥʳʝ ʤʝʩʪʘ ʥʘ ʫʨʦʚʥʝ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ, ʯʪʦʙʳ 
ʧʦʣʫʯʠʪʴ ʠʥʪʝʨʝʩʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʩʣʫʯʘʝ ʫʨʦʚʥʷ ʦ ʧʝʨʚʦʙʳʪʥʦʡ ʵʧʦʭʝ, ʪʦʯʢʠ ʘʢʪʠʚʥʦʩʪʠ 

ʫʢʨʘʰʝʥʳ ʧʝʪʨʦʛʣʠʬʘʤʠ ʧʝʨʚʦʙʳʪʥʳʭ ʣʶʜʝʡ; 

- ʧʨʦʪʠʚʥʠʢ: ʧʨʝʛʨʘʜʘ ʥʘ ʧʫʪʠ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʧʨʝʦʜʦʣʝʪʴ, ʧʦʙʝʜʠʚ ʚ ʙʦʶ. ɺ 
ʩʣʫʯʘʝ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʵʪʦ ʚʦʣʢ. 

 

 
ʈʠʩ. 7. ʏʘʩʪʴ ʫʨʦʚʥʷ ʩ ʧʝʨʩʦʥʘʞʝʤ ʠ ʪʦʯʢʦʡ ʠʥʪʝʨʝʩʘ 

 

ɿʚʫʢʦʚʦʡ ʜʠʟʘʡʥ. ʄʫʟʳʢʘ ʠ ʟʚʫʢʦʚʦʡ ʜʠʟʘʡʥ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʘʪʤʦʩʬʝʨʳ, 

ʧʝʨʝʜʘʯʝ ʥʘʩʪʨʦʝʥʠʷ ʠ ʫʩʠʣʠʠ ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʚʠʜʝʦʠʛʨʘʭ. ɿʚʫʢʦʚʦʡ ʜʠʟʘʡʥ ʠʛʨʳ 

ʩʦʩʪʦʠʪ ʠʟ ʤʫʟʳʢʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʥʘʯʠʥʘʷ ʩ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʠʛʨʳ ʠ ʢʘʪ-ʩʮʝʥ, ʟʘʢʘʥʯʠʚʘʷ 

ʪʝʤʘʪʠʯʝʩʢʦʡ ʤʫʟʳʢʦʡ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ; ʩʦʩʪʦʠʪ ʠʟ ʩʶʞʝʪʥʦʛʦ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʟʘʢʘʜʨʦʚʳʤ ʛʦʣʦʩʦʤ, 

ʢʦʪʦʨʦʝ ʘʜʘʧʪʠʚʥʦ ʚʢʣʶʯʘʝʪʩʷ ʩ ʧʝʨʝʜʚʠʞʝʥʠʝʤ ʠʛʨʦʢʘ ʧʦ ʫʨʦʚʥʶ. ɽʩʣʠ ʤʫʟʳʢʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʚ 

ʮʝʣʦʤ ʣʠʙʦ ʚʤʦʥʪʠʨʦʚʘʥʦ ʚ ʚʠʜʝʦʨʦʣʠʢʠ, ʣʠʙʦ ʙʝʩʧʝʨʝʙʦʡʥʦ ʠʛʨʘʝʪ ʥʘ ʫʨʦʚʥʝ ʩ ʬʫʥʢʮʠʝʡ loop, ʪʦ ʜʣʷ 

ʩʶʞʝʪʥʦʛʦ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʥʘʩʪʨʦʝʥʳ ʢʣʶʯʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʛʨʳʚʘʪʴ ʙʣʦʢ ʩʶʞʝʪʥʦʛʦ 

ʟʘʢʘʜʨʦʚʦʛʦ ʛʦʣʦʩʘ ʪʦʣʴʢʦ ʧʦ ʧʨʝʦʜʦʣʝʥʠʠ ʠʛʨʦʢʦʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʫʨʦʚʥʝ, ʧʨʠ ʵʪʦ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʙʦʪʘʝʪ ʝʜʠʥʦʞʜʳ, ʠ ʧʦ ʚʦʟʚʨʘʱʝʥʠʶ ʥʘ ʢʦʦʨʜʠʥʘʪʫ ʝʛʦ ʥʝ ʟʘʩʪʘʪʴ (ʨʠʩʫʥʦʢ 5).  
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ʈʠʩ. 8. ʉʢʨʠʧʪ ʟʘʢʘʜʨʦʚʦʛʦ ʛʦʣʦʩʘ 

 

ɿʚʫʢʠ ʧʝʨʩʦʥʘʞʘ ʥʘʩʪʨʦʝʥʳ ʥʘ ʢʘʞʜʦʝ ʜʝʡʩʪʚʠʝ, ʢʘʞʜʫʶ ʘʥʠʤʘʮʠʶ, ʢʨʦʤʝ ʟʚʫʢʦʚ ʰʘʛʦʚ. ɿʚʫʢʠ 

ʰʘʛʦʚ ʙʳʣʠ ʫʜʘʣʝʥʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʣʠʰʢʦʤ ʯʘʩʪʳ, ʤʝʰʘʶʪ ʧʦʚʝʩʪʚʦʚʘʥʠʶ ʠ ʤʫʟʳʢʘʣʴʥʦʤʫ 

ʩʦʧʨʦʚʦʞʜʝʥʠʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʛʨʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘʢʘʜʨʦʚʳʡ ʛʦʣʦʩ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ ʦʟʚʫʯʝʥ 

ʩʠʥʪʝʟʘʪʦʨʦʤ ʨʝʯʠ ʠ ʤʠʥʠʤʘʣʴʥʦ ʦʙʨʘʙʦʪʘʥ ʘʫʜʠʦ-ʫʪʠʣʠʪʘʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʩʦʟʜʘʥʠʷ ʫʨʦʚʥʝʡ, ʚʠʟʫʘʣʴʥʘʷ ʧʦʵʪʠʢʘ, ʤʫʟʳʢʘ ʠ ʟʚʫʢʦʚʦʡ ʜʠʟʘʡʥ, ʘ 

ʪʘʢʞʝ ʦʩʥʦʚʳ ʠ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʚʫʭʤʝʨʥʳʭ ʧʣʘʪʬʦʨʤʝʨʦʚ ð ʚʩʝ ʵʪʦ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʩʦʟʜʘʥʠʷ 

ʠʛʨ. ʅʝʡʨʦʩʝʪʠ ʤʦʛʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʫʨʦʚʥʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʳ ʠ 

ʫʣʫʯʰʝʥʳ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ. ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ ʩʪʠʣʴ, ʘʥʠʤʘʮʠʷ ʠ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʧʦʜʯʝʨʢʠʚʘʥʠʠ ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʚʫʭʤʝʨʥʳʭ ʧʣʘʪʬʦʨʤʝʨʦʚ. ʄʫʟʳʢʘ ʠ ʟʚʫʢʦʚʦʡ 

ʜʠʟʘʡʥ ʜʦʧʦʣʥʷʶʪ ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʠ ʩʦʟʜʘʶʪ ʘʪʤʦʩʬʝʨʫ, ʧʦʛʨʫʞʘʷ ʠʛʨʦʢʘ ʚ ʠʛʨʦʚʦʡ ʤʠʨ. ʆʩʥʦʚʳ ʩʦʟʜʘʥʠʷ 

ʜʚʫʭʤʝʨʥʳʭ ʧʣʘʪʬʦʨʤʝʨʦʚ ʥʘ Unity, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʨʦʚʥʝʡ ʠ ʧʝʨʩʦʥʘʞʝʡ ʤʦʛʫʪ ʙʳʪʴ 

ʠʟʫʯʝʥʳ ʠ ʧʨʠʤʝʥʝʥʳ ʥʘ ʧʨʘʢʪʠʢʝ ʢʘʞʜʳʤ ʨʘʟʨʘʙʦʪʯʠʢʦʤ, ʩʪʨʝʤʷʱʠʤʩʷ ʩʦʟʜʘʪʴ ʩʚʦʶ ʠʛʨʫ. 
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
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ʇʆʃɽɿʅʓɽ ʇʈʀɪʄʓ ɼʃʗ WEB-ɼʀɿɸʁʅɽʈʆɺ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʅɽʁʈʆʉɽʊɽʁ 
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ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ web-ʜʠʟʘʡʥʝ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ web-ʩʘʡʪʦʚ. ɺ ʝʸ ʨʘʤʢʘʭ ʧʨʦʚʝʜʸʤ ʘʥʘʣʠʟ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʨʘʙʦʪʝ web-ʜʠʟʘʡʥʝʨʦʚ. 
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USEFUL TECHNIQUES FOR WEB DESIGNERS USING NEURAL NETWORKS 
 
This article is aimed at investigating the possibilities of using neural networks in web-design in order to improve 

the efficiency and quality of web-sites development. Within its framework we will analyse and test specialised 

models for the use of innovative technologies in everyday work of web-designers. 
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ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʪʝʨʥʝʪʘ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, web-ʜʠʟʘʡʥ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʜʠʟʘʡʥ ʩʘʡʪʘ ʥʝ ʪʦʣʴʢʦ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʦʩʪʘ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʩʬʝʨʝ web-ʜʠʟʘʡʥʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʜʠʟʘʡʥʝʨʦʚ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ. 

ʆʥʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʜʠʟʘʡʥʝʨʘʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ, ʦʪ ʘʜʘʧʪʘʮʠʠ ʢʦʥʪʝʥʪʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʤʘʢʝʪʦʚ ʜʦ ʘʥʘʣʠʟʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʜʦ ʩʦʟʜʘʥʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʧʨʠ 

ʵʪʦʤ ʫʩʢʦʨʷʷ ʩʘʤ ʧʨʦʮʝʩʩ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʘʡʪʳ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʪʦʯʥʦ ʦʪʚʝʯʘʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ 

ʦʞʠʜʘʥʠʷʤ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ web-

ʩʘʡʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʟʘʛʨʫʟʢʠ, SEO-ʦʧʪʠʤʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʫʣʫʯʰʝʥʠʷ ʚʠʟʫʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʜʠʟʘʡʥʘ, ʪʘʢʠʭ ʢʘʢ ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ, ʢʦʤʧʦʟʠʮʠʷ ʠ ʪʠʧʦʛʨʘʬʠʢʘ. 

ʅʝʡʨʦʩʝʪʠ ð ʵʪʦ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ, ʙʦʣʴʰʠʝ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʠʥʮʠʧʫ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʥʳʭ ʟʘʜʘʯ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʚ ʚʠʜʝ 

ʜʘʥʥʳʭ. ʀ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʯʝʣʦʚʝʢ, ʥʝʡʨʦʩʝʪʴ ʤʦʞʝʪ ʦʙʫʯʘʪʴʩʷ, ʧʦʣʫʯʘʷ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʥʝ ʧʨʦʩʪʦ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʢʦʤʘʥʜʳ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪ ʦʙʳʯʥʳʡ ʢʦʤʧʴʶʪʝʨ. 

ɺʘʞʥʘʷ ʮʝʣʴ, ʢʦʪʦʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ½ ʠʟʫʯʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ web-ʜʠʟʘʡʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʡʨʦʩʝʪʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ 

ʠ ʢʘʯʝʩʪʚʘ ʩʦʟʜʘʥʠʷ web-ʩʘʡʪʘ. 

ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ: 

1. Fontjoy ½ ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʜʠʟʘʡʥʝʨʘʤ 

ʚʳʙʠʨʘʪʴ ʣʫʯʰʠʝ ʢʦʤʙʠʥʘʮʠʠ ʰʨʠʬʪʦʚ ʜʣʷ ʩʚʦʠʭ ʧʨʦʝʢʪʦʚ. ʀʥʩʪʨʫʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʩʤʝʰʠʚʘʪʴ ʠ ʩʦʯʝʪʘʪʴ ʨʘʟʥʳʝ ʰʨʠʬʪʳ, ʬʠʢʩʠʨʫʷ ʥʫʞʥʳʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠʭ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ. [3] 

2. ColorSpace ½ ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʮʚʝʪʘ ʠ ʚʠʟʫʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʜʠʟʘʡʥʘ. ʆʥʘ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʛʨʘʜʠʝʥʪʳ ʠ 

ʪʝʢʩʪʫʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʬʦʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʠ ʜʨʫʛʠʭ 

ʚʠʟʫʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ web-ʜʠʟʘʡʥʘ. [3] 

3. Uizard ½ ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʜʠʟʘʡʥʘ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʦʪʨʷʩʘʶʱʠʝ web-ʩʘʡʪʳ ʠ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʚʩʝʛʦ ʟʘ ʥʝʩʢʦʣʴʢʦ 

ʤʠʥʫʪ. ʉʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʤʘʢʝʪʳ UI ʥʘ ʦʩʥʦʚʝ ʪʝʢʩʪʦʚʳʭ ʧʦʜʩʢʘʟʦʢ, ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ 

ʨʫʯʥʳʝ ʥʘʙʨʦʩʢʠ ʚ ʧʨʦʚʦʜʥʠʢʠ (wireframes) ʠ ʧʨʝʚʨʘʱʘʪʴ ʩʢʨʠʥʰʦʪʳ ʚ ʨʝʜʘʢʪʠʨʫʝʤʳʝ ʜʠʟʘʡʥʳ. Uizard 
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ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʛʦʪʦʚʳʭ ʜʠʟʘʡʥ-ʰʘʙʣʦʥʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʠ ʫʩʢʦʨʷʝʪ 

ʠʪʝʨʘʮʠʶ ʠʜʝʠ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ. [3] 

4. ChatGPT ½ ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʤʦʯʴ web-ʜʠʟʘʡʥʝʨʫ 

ʩ ʥʦʚʳʤʠ ʠʜʝʷʤʠ ʜʣʷ ʜʠʟʘʡʥʘ web-ʩʘʡʪʦʚ, ʧʨʝʜʣʦʞʠʚ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʚʘʨʠʘʥʪʳ, ʩ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʝʤ ʪʝʢʩʪʦʚ, ʩʦʟʜʘʥʠʝʤ ʟʘʛʦʣʦʚʢʦʚ, ʦʧʠʩʘʥʠʡ ʠ ʜʨʫʛʦʛʦ ʢʦʥʪʝʥʪʘ ʠ ʩ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝʤ ʚ 

ʪʚʦʨʯʝʩʪʚʝ [3]. 

5. Midjourney ½ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʨʠʩʫʝʪ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʪʝʢʩʪʦʚʦʤʫ ʦʧʠʩʘʥʠʶ 

ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʜʠʟʘʡʥʝʨʳ ʤʦʛʫʪ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʜʠʟʘʡʥʘ, ʩʦʟʜʘʚʘʪʴ ʧʨʦʪʦʪʠʧʳ ʠ ʪʝʩʪʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ [3]. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʧʳʪʘ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. ʂʦʥʢʨʝʪʥʦ, ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʩʦʟʜʘʥʠʝ web-ʩʘʡʪʘ ʜʣʷ ʙʨʝʥʜʘ ʦʜʝʞʜʳ. 

ʂʦʥʮʝʧʮʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʜʝʞʜʫ ʜʣʷ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʦʬʠʮʠʘʣʴʥʳʡ ʠ 

ʩʧʦʨʪʠʚʥʳʡ ʩʪʠʣʠ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʦʚʩʝʜʥʝʚʥʳʭ ʦʙʨʘʟʘʭ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʫʜʦʙʥʦʡ, ʢʦʤʬʦʨʪʥʦʡ ʠ ʧʨʘʢʪʠʯʥʦʡ ʦʜʝʞʜʳ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʵʩʪʝʪʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʩʪʠʣʴ. 

ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʨʝʥʜʘ ʚ ʩʠʩʪʝʤʝ ChatGPT 3.5, ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʘʧʨʦʩʳ: 

- çʊʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʠ ʜʠʟʘʡʥʝʨ, ʦʪʢʨʳʚʘʝʰʴ ʩʚʦʡ ʙʨʝʥʜ ʦʜʝʞʜʳ. ʆʜʝʞʜʘ ʧʦʚʩʝʜʥʝʚʥʘʷ, 

ʩʚʦʙʦʜʥʘʷ, ʢʦʤʬʦʨʪʥʘʷ ʜʣʷ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. ʇʨʠʜʫʤʘʡ 10 ʥʘʟʚʘʥʠʡ ʙʨʝʥʜʘ, ʠʩʧʦʣʴʟʫʷ ʦʜʥʦ ʩʣʦʚʦ, ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝè (ʨʠʩ. 1ʘ). 

ʅʘʟʚʘʥʠʝ çTranquilThreadsè ʧʨʠʚʣʝʢʣʦ ʚʥʠʤʘʥʠʝ, ʦʜʥʘʢʦ ʦʥʦ ʦʢʘʟʘʣʦʩʴ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʤ ʠ ʥʝ 

ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ, ʧʦʵʪʦʤʫ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʫʧʨʦʩʪʠʪʴ ʝʛʦ ʜʦ çTranquilè, ʯʪʦ ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʘʥʛʣʠʡʩʢʠʡ 

ʷʟʳʢ ʦʟʥʘʯʘʝʪ çʩʧʦʢʦʡʥʳʡè ʠʣʠ çʙʝʟʤʷʪʝʞʥʳʡè. ʊʘʢʦʝ ʥʘʟʚʘʥʠʝ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʤʘʨʢʠ ʦʜʝʞʜʳ, 

ʢʦʪʦʨʫʶ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ.  

- çʅʘʧʠʰʠ ʩʣʦʛʘʥ ʜʣʷ ʙʨʝʥʜʘ çTranquilè ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, 10 ʚʘʨʠʘʥʪʦʚè (ʨʠʩ. 1ʙ). 

- çʆʙʲʝʜʝʥʠ ʩʝʜʴʤʦʡ ʠ ʜʝʩʷʪʳʡ ʚʘʨʠʘʥʪʳè (ʨʠʩ. 1ʚ). 

ʇʦʩʢʦʣʴʢʫ ʦʙʘ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʘ ʧʦʜʦʰʣʠ ʦʥʠ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʩʣʦʛʘʥ, ʩʦʜʝʨʞʘʱʠʡ ʜʣʠʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʣʦ ʢʦʥʮʝʧʮʠʠ 

ʙʨʝʥʜʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʨʦʩʪʦʪʦʡ, ʣʝʛʢʦʩʪʴʶ ʠ ʩʪʠʣʝʤ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʦʢʨʘʪʠʪʴ ʩʣʦʛʘʥ ʜʦ 

ʝʛʦ ʟʘʚʝʨʰʘʶʱʝʡ ʬʨʘʟʳ: çʉʪʘʥʴ ʩʚʦʙʦʜʥʳʤ ʚ ʩʚʦʝʤ ʩʪʠʣʝè, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʟʘʜʫʤʘʥʥʦʡ ʠʜʝʠ ʙʨʝʥʜʘ.  

- çʅʘʧʠʰʠ ʦʧʠʩʘʥʠʝ ʵʪʦʛʦ ʙʨʝʥʜʘ, ʯʪʦ ʟʘ ʦʜʝʞʜʘè (ʨʠʩ. 1ʛ). 

ʀʟ ʚʩʝʛʦ ʪʝʢʩʪʘ ʦʪʦʙʨʘʥʦ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʩʘʡʪʝ ʜʣʷ 

ʧʨʝʟʝʥʪʘʮʠʠ ʜʘʥʥʦʛʦ ʙʨʝʥʜʘ: çɹʨʝʥʜ çTranquilè ½ ʵʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʣʠʥʠʷ ʦʜʝʞʜʳ, ʚʜʦʭʥʦʚʣʝʥʥʘʷ ʠʜʝʝʡ 

ʩʚʦʙʦʜʳ, ʢʦʤʬʦʨʪʘ ʠ ʩʪʠʣʷ. ʊʘʢʘʷ ʦʜʝʞʜʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʝʭ, ʢʪʦ ʮʝʥʠʪ ʩʚʦʙʦʜʫ ʜʚʠʞʝʥʠʷ ʠ 

ʚʳʨʘʞʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʣʠʯʥʦʩʪʠ ʯʝʨʝʟ ʦʜʝʞʜʫ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʦʜʝʞʜʳ, ʢʦʪʦʨʘʷ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʩʪʠʣʴ ʠ ʫʜʦʙʩʪʚʦè. 
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ʈʠʩ. 1. ʆʪʚʝʪʳ ChatGPT ʥʘ ʟʘʧʨʦʩʳ: 

ʘ ð ʧʝʨʚʳʡ ʦʪʚʝʪ, ʙ ð ʚʪʦʨʦʡ ʦʪʚʝʪ, ʚ ð ʪʨʝʪʠʡ ʦʪʚʝʪ, ʛ ð ʯʝʪʚʸʨʪʳʡ ʦʪʚʝʪ 

 

ʇʦʩʣʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʦʧʠʩʘʥʠʷ ʙʨʝʥʜʘ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʝʛʦ ʧʦʥʠʤʘʥʠʷ, ʩʣʝʜʫʶʱʠʤ 

ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʟʘʡʥʘ web-ʩʘʡʪʘ. ɺ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʫʝʤ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ 

Midjourney ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʀʩʭʦʜʷ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʨʢʠ ʦʜʝʞʜʳ, ʟʘʧʣʘʥʠʨʦʚʘʥʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʜʠʟʘʡʥ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʛʣʫʰʝʥʥʳʝ, ʥʝʡʪʨʘʣʴʥʳʝ ʮʚʝʪʘ.  

ʅʘʯʘʣʦ ʬʦʨʤʳ 

ɺʚʦʜʠʤʳʝ ʟʘʧʨʦʩʳ ʜʣʷ ʥʝʡʨʦʩʝʪʠ Midjourney: 

- çmodern website design of the fashion brand çTranquilè with two models, white background, 

brown tones, Russian style fusion, text on the page is written in russian language and clouds form around it like 

shadows from palm leaves, grey color palette, full  body photo of a young man wearing a jacket and shirt 

standing next to a woman wearing a coat and sweater, photo taken in the style of Canon EOS R5 F2 ISO100, 

copy space for product name --ar 16:9 --v 6.0 --s 50è (ʈʠʩ. 2ʘ). 

- çbeautiful modern website design for the fashion brand çTranquilè with photos of two male and 

female models wearing made from brown, grey and white colors, with palm leaf shadows on the wall in the 

background, in soft tones, with Russian text below written only in the style of Russian photo stock mockup, on a 

white background, with no lettering or typography. --ar 16:9 --v 6.0 --s 50è (ʨʠʩ. 2ʙ). 
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 ͋

 
 ͍

˾͙ͫΦ нΦ ˨͙͚͊ͤ͘ ͙͔ͤͭͪͺ͔͚ͫ͊Υ 
͊ τ ͨ ͔͍ͪ·͚ ͍͙͒ ΄͙͊ͨ͟ ͚ͫ͊ͭ͊Σ ͋ τ ͍ ͚ͭͦͪͦ ͍͙͒ ΄͙͊ͨ͟ ͚ͫ͊ͭ͊Σ ͍ τ ͫ ͚͊͒͡ ͫ ͔͍͔͙͔ͨͪ͒ͫͭ͊ͤͣ͡ ͍ͦ͋ͪ͊ͦ͘ 

 

ʇʝʨʚʳʝ ʜʚʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʝʡʨʦʩʝʪʠ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʢʦʥʮʝʧʮʠʠ ʜʠʟʘʡʥʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, 

ʢʦʪʦʨʳʝ ʚʜʦʭʥʦʚʣʷʣʠ ʤʝʥʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʫʜʫʱʝʛʦ web-ʩʘʡʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʮʝʣʦʤ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʤʦʠʤ ʦʞʠʜʘʥʠʷʤ, ʭʦʪʷ ʪʨʝʙʦʚʘʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʜʦʨʘʙʦʪʢʘ. 

- çA website banner for an online store selling men's and women's streetwear, with the text 
Kiating Miner çcollectionsè replaced by çin the style of Russianè on top of four images 

featuring different styles of oversized against a grey background with palm leaves. --ar 16:9 --v 

6.0 --s 50è (ʨʠʩ. 2ʚ). 

ɺ ʜʘʥʥʦʤ ʟʘʧʨʦʩʝ ʥʝʡʨʦʩʝʪʴ Midjourney ʩʛʝʥʝʨʠʨʦʚʘʣʘ ʠʜʝʠ ʜʣʷ ʦʜʥʦʡ ʠʟ ʩʪʨʘʥʠʮ web-ʩʘʡʪʘ, 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʠʟʘʡʥʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʥʝʡʨʦʩʝʪʴ ʧʨʦʷʚʣʷʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʛʝʥʝʨʘʮʠʠ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʝʜʠʥʫʶ ʮʚʝʪʦʚʫʶ ʛʘʤʤʫ, ʧʦʩʢʦʣʴʢʫ ʨʘʥʥʝʝ ʩʦʟʜʘʥʥʳʝ 

ʢʘʨʪʠʥʢʠ ʠʤʝʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʮʚʝʪʦʚʳʝ ʨʝʰʝʥʠʷ. ɼʣʷ ʧʦʜʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʣʠʪʨʳ ʙʫʜʫ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʡʨʦʩʝʪʴ ColorSpace. ʆʜʥʘʢʦ ʜʣʷ ʝʸ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʩʥʦʚʥʦʡ 

ʮʚʝʪ. ʉ ʩʦʚʨʝʤʝʥʥʳʤ ʜʠʟʘʡʥʦʤ ʫ ʤʝʥʷ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʡ ʦʪʪʝʥʦʢ #4B493D (ʨʠʩ. 3ʘ). 

ʅʝʡʨʦʩʝʪʴ ʛʝʥʝʨʠʨʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʮʚʝʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʨʠʩ. 3ʙ). 
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 ͋
˾͙ͫΦ оΦ ͍͔͍̇ͭͦ͊Ύ ͎͊ͣͣ͊Υ 

͊ ½ ͼ͍ ͔ͭ Іп.пфо5Σ ͋ ½ ͼ͍͔͍ͭͦ·͔ ͫͦ;͔͙ͭ͊ͤΎ 
 

ʉʣʝʜʫʶʱʘʷ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʩʦʟʜʘʥʠʠ ʬʦʥʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ web-ʩʘʡʪʘ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʘʥʘʣʦʛʠʯʥʦ ʪʝʤ ʠʜʝʷʤ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʙʳʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʳ ʜʣʷ ʜʠʟʘʡʥʘ ʰʘʧʢʠ ʩʘʡʪʘ. ʌʦʥ ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʘʪʴ ʪʝʥʠ ʦʪ ʧʘʣʴʤʦʚʳʭ ʜʝʨʝʚʴʝʚ. ɼʣʷ ʵʪʦʛʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʩʣʝʜʫʶʱʠʡ ʟʘʧʨʦʩ: çA delicate shadow 

of palm leaves on the white wall, grayscale, minimalist  style, closeup shot. The background is a textured 

surface with subtle lighting effects. Captured in soft focus using Fujifilm XT4 and Kodak Portra film. 

Minimalist aesthetic. --ar 3:2 --v 6.0 --s 50è (ʨʠʩ. 4). 

 
ʈʠʩ. 4. ʌʦʥ 

 

ʉʘʤʦʝ ʛʣʘʚʥʦʝ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʬʦʪʦʛʨʘʬʠʡ ʤʦʜʝʣʝʡ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʦʜʝʞʜʫ ʚ 

ʨʘʟʥʳʭ ʩʪʠʣʷʭ. 

ɿʘʧʨʦʩʳ ʥʘ ʛʝʥʝʨʘʮʠʶ ʬʦʪʦ ʤʦʜʝʣʝʡ: 

- çhigh fashion editorial photoshoot of an androgynous model wearing an oversized blazer 

jacket over a white shirt with a black tie against a grey background. --ar 2:3 --v 6.0 --s 50è 

(ʨʠʩ. 5ʘ). 

- Professional shooting of a guy in a casual look for a shop, neutral background --v 6.0 --s 50 

(ʨʠʩ. 5ʙ). 

ɼʚʫʭ ʚʳʙʨʘʥʥʳʭ ʤʦʜʝʣʝʡ, ʜʝʚʫʰʢʫ ʠ ʧʘʨʥʷ, ʩʜʝʣʘʝʤ ʦʩʥʦʚʥʳʤʠ ʣʠʮʘʤʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʦʝʛʦ 

web-ʩʘʡʪʘ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʧʦʟʳ ʠ ʦʙʨʘʟʳ ʩʭʦʞʠ, ʯʪʦ ʩʦʟʜʘʝʪ ʭʦʨʦʰʫʶ ʛʘʨʤʦʥʠʶ ʤʝʞʜʫ ʥʠʤʠ. 

 

  



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 130 

 ͊  ͋
˾͙ͫΦ рΦ ˸͔͙ͦ͒͡Υ 

͊ ½ ͒ ͔͍ͯ΄͊͟Σ ͋ ½ ͨ ͔͊ͪͤΈ 
 

ɺ ʠʪʦʛʝ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ ʚʦʩʝʤʴ ʟʘʧʨʦʩʦʚ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʤʦʜʝʣʝʡ (ʨʠʩ. 6). 

 
 ͊

 
 ͋

 
 ͍
 

 
 ͎

 

 
 ͒

 
 ͔

 

˾͙ͫΦ сΦ ˸͔͙ͦ͒͡Υ 

͊ ½ ͒ ͔͍ͯ΄͊͟ ͍ ͙͍͍ͦͦͦͣ͟͡ ͦͫͭ͟Ό͔ͣΣ ͋ ½ ͣ ͯ͗;͙ͤ͊ ͍ ͙͍ͫͨͦͪͭͤͦͣ ͙͔ͫͭ͡Σ ͍ ½ ͣ ͯ͗;͙ͤ͊ ͍ ͙͊ͫͫ͟͡;͔ͫͦͣ͟ 

͔ͦ͋ͪ͊͘Σ ͎ ½ ͒ ͔͍ͯ΄͊͟ ͍ ͔͍͔͗ͤͫͭͤͤͦͣ ͔ͦ͋ͪ͊͘Σ ͒ ½ ͣ ͯ͗;͙ͤ͊ ͍ ͍͔ͫͭͭͦͣ͡ ͙͊ͫͫ͟͡;͔ͫͦͣ͟ ͔ͦ͋ͪ͊͘Σ ͔ ½ 
͔͍͒ͯ΄͊͟ ͍ ͖ͭͣͤͦͣ ͦͫͭ͟Ό͔ͣ 

 

ʇʦʩʣʝ ʩʙʦʨʘ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʩʪʫʧʘʝʤ ʢ ʨʘʟʨʘʙʦʪʢʝ ʜʠʟʘʡʥʘ web-ʩʘʡʪʘ ʚ 

ʧʨʦʛʨʘʤʤʝ Figma. ɺʳʙʠʨʘʝʤ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ (Frame) ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʨʘʟʤʝʨʦʤ 1920*1080 ʠ ʜʫʙʣʠʨʫʝʤ 

ʝʝ ʯʝʪʳʨʝ ʨʘʟʘ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʩʣʘʡʜʳ. ɿʘʪʝʤ ʜʦʙʘʚʣʷʝʤ ʬʦʥ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ 

ʥʝʡʨʦʩʝʪʴʶ, ʠ ʨʘʟʤʝʱʘʝʤ ʝʛʦ ʥʘ ʢʘʞʜʦʤ ʩʣʘʡʜʝ. ɼʣʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʘʡʪʘ ʚʩʪʘʚʣʷʝʤ ʠʟʦʙʨʘʞʝʥʠʷ ʜʚʫʭ 

ʤʦʜʝʣʝʡ, ʦʙʨʝʟʘʚ ʫ ʥʠʭ ʬʦʥ ʩ ʧʦʤʦʱʴʶ Photoshop. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʬʦʪʦʛʨʘʬʠʡ ʤʦʜʝʣʝʡ ʧʨʦʚʦʜʠʤ 

ʮʚʝʪʦʢʦʨʨʝʢʮʠʶ, ʯʪʦʙʳ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʦʙʱʝʤʫ ʩʪʠʣʶ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʙʘʚʣʷʝʤ ʛʨʘʬʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʣʠʩʪʴʷ ʧʘʣʴʤʳ, ʠʢʦʥʢʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʠ ʣʠʥʠʠ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʙʳʣʦ ʨʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ ʰʨʠʬʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʥʝʡʨʦʩʝʪʴʶ 

Fontjoy, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʧʦʜʦʙʨʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʠʟ ʪʨʝʭ ʰʨʠʬʪʦʚ: ʜʣʷ ʟʘʛʦʣʦʚʢʘ, ʧʦʜʟʘʛʦʣʦʚʢʘ ʠ 

ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ (ʨʠʩ. 7). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ Fontjoy ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʩʧʣʘʪʥʳʝ ʰʨʠʬʪʳ Google. 

 
˾͙ͫΦ тΦ ͙̊ͪͺͭ· 
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ɻʦʪʦʚʳʡ ʪʝʢʩʪ ʙʳʣ ʚʥʝʜʨʝʥ ʥʘ ʩʣʘʡʜʳ web-ʩʘʡʪʘ. ʀʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 8ʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤ ʥʝʡʨʦʩʝʪʴ Uizard ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʧʦʣʥʦʮʝʥʥʦʛʦ web-ʩʘʡʪʘ 

(ʨʠʩ. 8ʙ). ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʙʱʝʤ ʚʧʝʯʘʪʣʝʥʠʠ ʦʪ ʧʦʣʫʯʝʥʥʦʛʦ ʜʠʟʘʡʥʘ, ʪʦ ʦʥ ʣʠʰʝʥ ʵʩʪʝʪʠʯʝʩʢʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ʆʜʥʠʤ ʩʣʦʚʦʤ, ʫ ʥʝʛʦ ʥʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ, ʦʥ ʚʳʛʣʷʜʠʪ ʧʫʩʪʳʤ ʠ ʠʜʝʥʪʠʯʥʳʤ 

ʜʨʫʛʠʤ ʘʥʘʣʦʛʠʯʥʳʤ ʨʝʩʫʨʩʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʠʟ ʥʝʛʦ ʥʝʢʦʪʦʨʳʝ ʠʜʝʠ, ʥʘʧʨʠʤʝʨ, 

ʜʦʙʘʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʙʣʦʛʘ ʧʨʦ ʦʜʝʞʜʫ ʥʘ ʩʦʟʜʘʥʥʦʤ ʫʞʝ ʨʘʥʥʝʝ web-ʩʘʡʪʝ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʣʝʯʴ 

ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʙʨʝʥʜʘ. 

 
 ͊

 
 ͋

˾͙ͫΦ уΦ Web-͚ͫ͊ͭ·Υ 

͊ ½ ͫ ͚͊ͭ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔͚͔͔͚ͤͪͦͫͭΣ ͋ ½ ͫ ͚͊ͭ ͦͭ ͔͚͔͙ͤͪͦͫͭ 
 

ɺʳʚʦʜ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʣʷ ʚʝʙ-ʜʠʟʘʡʥʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʘʙʦʪʝ, ʥʦ ʠ ʚʳʟʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʚʦʠʭ 

ʥʘʚʳʢʦʚ ʠ ʢʦʤʧʝʪʝʥʮʠʡ. ʆʚʣʘʜʝʥʠʝ ʦʧʳʪʦʤ ʨʘʙʦʪʳ ʩ ʥʝʡʨʦʩʝʪʷʤʠ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ ʠ ʫʩʠʣʠʡ, ʦʜʥʘʢʦ ʵʪʦ 

ʦʩʚʦʙʦʞʜʘʝʪ ʚʨʝʤʷ ʣʶʜʝʡ ʜʣʷ ʙʦʣʝʝ ʪʚʦʨʯʝʩʢʦʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʠ ʵʪʦ ʠʥʚʝʩʪʠʮʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʧʨʠʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʚʠʜʝ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʠʟʘʡʥʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ 

ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʨʳʥʢʝ. ʉʘʤʦʝ ʚʨʝʤʷ ʧʦʣʫʯʘʪʴ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʥʦʚʦʡ ʨʝʘʣʴʥʦʩʪʠ: ʢʨʝʘʪʠʚʥʦʩʪʴ, ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʪʚʦʨʯʝʩʢʦʡ ʩʬʝʨʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʣʥʦʩʪʴʶ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʥʝʡʨʦʩʝʪʠ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʥʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ.  

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ  
ʊʠʤʦʬʝʝʚʘ ɽ.ɸ.  

Scientific advisor: Candidate of Pedagogical Sciences, Associate Professor of the 
Department of Information and Control Systems  
Timofeeva E.A.  
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ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ. 
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DIGITAL TRANSFORMATION OF PRODUCTION PROCESSES 

 

A study is being conducted on the use of digital technologies in production processes, as well as their impact on 

the efficiency and quality of enterprises. Examples of the use of artificial intelligence, the Internet of things and 

other innovations to optimize the work of various industries are considered. 

 

Keywords: digital transformation, digitalization, production processes, technologies, industry 4.0. 

 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʝʪ ʧʦʣʥʳʡ ʘʥʘʣʠʟ 

ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ.  

ɻʨʘʤʦʪʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʙʦʣʴʰʦʡ ʢʦʤʧʘʥʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

ῐ ʦʮʝʥʢʘ ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ; 

ῐ ʦʧʨʝʜʝʣʝʥʠʝ ʨʷʜʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʮʠʬʨʦʚʦʡ 

ʙʠʟʥʝʩ-ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ; 
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ῐ ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʤʘʰʠʥʘʤ ʥʝ ʪʦʣʴʢʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʵʬʬʝʢʪʠʚʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ, ʥʦ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʧʦʤʦʱʠ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʢʚʦʟʥʦʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʦ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʬʠʥʘʥʩʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʙʠʣʴʥʦʩʪʴ [1].  

ʈʘʩʩʤʦʪʨʠʤ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʯʝʨʪʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ (ʨʠʩʫʥʦʢ 1).  

 

 
 

ʈʠʩ. 1. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʯʝʨʪʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ  

 

ɸʥʘʣʠʟʠʨʫʷ ʨʠʩʫʥʦʢ 1, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʢʘʪʘʣʠʟʘʪʦʨʦʤ 

ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ: ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʙʣʦʢʯʝʡʥʘ, ʪʝʭʥʦʣʦʛʠʡ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʜʨ. ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʪʨʝʙʠʪʝʣʷʤ ʥʦʚʳʝ ʫʥʠʢʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʚ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʠ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ).  

ʂ ʧʨʠʦʨʠʪʝʪʥʳʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʦʪʨʘʩʣʷʤ ʦʪʥʦʩʷʪʩʷ 11 ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘʢʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ; ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʠ ʩʝʥʩʦʨʠʢʘ; ʥʘʫʢʦʝʤʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ; ʥʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ; ʤʦʙʠʣʴʥʳʝ ʩʝʪʠ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ (ʮʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ); ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ; ʢʚʘʥʪʦʚʳʝ ʩʝʥʩʦʨʳ; ʢʚʘʥʪʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ; ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ; 

ʢʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ çʀʥʜʫʩʪʨʠʠ 4.0è ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʪʝʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʚʳʜʚʠʛʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ Bigdata, ʤʘʰʠʥʥʦʝ ʟʨʝʥʠʝ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, 

ʪʝʭʥʦʣʦʛʠʠ ʨʝʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʪ.ʜ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ, ʩʦʟʜʘʥʠʶ ʫʥʠʢʘʣʴʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ, ʬʦʨʤʠʨʫʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʢʣʠʤʘʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʢʘʪʝʛʦʨʠʶ ʮʠʬʨʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʳʤ ʠ ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʵʪʦʛʦ ʩʣʦʞʥʝʡʰʝʛʦ ʧʨʦʮʝʩʩʘ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [2]. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʫʪʝʤ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʠʥʥʦʚʘʮʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʨʝʩʫʨʩʘʤʠ, ʩʦʟʜʘʥʠʶ ʠ ʚʢʣʶʯʝʥʠʶ ʚ ʧʨʦʬʠʣʴʥʳʝ ʩʨʝʜʳ ʥʦʚʝʡʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʤʦʜʝʣʝʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ï ʵʪʦ ʧʦʩʪʦʷʥʥʳʡ ʧʨʦʮʝʩʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝʡ ʵʢʦʩʠʩʪʝʤʳ ʢʦʤʧʘʥʠʠ, ʚʢʣʶʯʘʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʣʠʝʥʪʦʚ, ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʘʨʪʥʝʨʦʚ, 

ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʣʠʙʦ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ 

ʉʧʝʮʠʬʠʢʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ

ʎʠʬʨʦʚʘʷ 
ʪʨʘʥʩʬʦʨʤʘʮʠʷ -
ʢʘʪʘʣʠʟʘʪʦʨ 
ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦ-
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʥʘʧʨʘʚʣʝʥʠʡ

ʉʫʱʝʩʪʚʝʥʥʦʝ 
ʧʦʚʳʰʝʥʠʝ 
ʩʧʨʦʩʘ ʥʘ 
ʮʠʬʨʦʚʳʝ 
ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʠʥʥʦʚʘʮʠʦʥʥʳʝ 
ʧʨʦʜʫʢʪʳ, 

ʩʦʟʜʘʥʥʳʝ ʥʘ ʠʭ 
ʙʘʟʝ

ʉʦʢʨʘʱʝʥʠʝ 
ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 
ʩʦʟʜʘʥʠʷ ʠ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ

ʂʘʯʝʩʪʚʝʥʥʳʝ 
ʠʟʤʝʥʝʥʠʷ 
ʛʣʦʙʘʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʪʨʝʥʜʦʚ

ɺʦʟʨʘʩʪʘʶʱʠʝ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 
ʩʦʮʠʘʣʴʥʳʝ ʨʠʩʢʠ, 

ʧʨʦʙʣʝʤʘ 
ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ
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ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʠ ʧʨʦʮʝʩʩʦʚ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʙʳʣʠ, ʣʠʙʦ 

ʥʘ ʟʘʤʝʥʫ ʩʚʦʝʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʥʘ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʫʶ. 

ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ: 

ῐ ʦʨʠʝʥʪʘʮʠʷ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ ʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ, ʘ ʥʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ; 

ῐ ʟʘʤʝʥʘ ʞʝʩʪʢʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʛʠʙʢʠʤʠ 

ʩʝʪʝʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʠ ʧʨʦʝʢʪʥʳʤʠ ʢʦʤʘʥʜʘʤʠ; 

ῐ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʫʨʦʚʥʝʡ ʫʧʨʘʚʣʝʥʠʷ, ʥʘ ʩʘʤʦʢʦʥʪʨʦʣʴ ʩʦʪʨʫʜʥʠʢʦʚ ʠ 

ʨʘʟʚʠʪʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ; 

ῐ ʚʩʝʤʝʨʥʘʷ ʧʦʜʜʝʨʞʢʘ ʮʠʬʨʦʚʦʡ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ 

ʨʘʩʰʠʨʝʥʠʝ ʟʦʥʳ ʧʝʨʝʩʝʯʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʨʘʙʦʪʥʠʢʘ ʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʤʠʥ çʎʠʬʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè ʩʪʘʣ ʦʙʱʝ ʠʩʧʦʣʴʟʫʝʤʳʤ ʥʝ ʪʘʢ ʜʘʚʥʦ, ʦʜʥʘʢʦ, 

ʤʥʦʛʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʭʦʜʷʱʠʝ ʚ ʥʝʛʦ, ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ (ʥʘʧʨʠʤʝʨ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʩʪʘʥʢʦʚ 

ʩ ʏʇʋ, ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ MES (ʉʠʩʪʝʤʳ ʋʧʨʘʚʣʝʥʠʷ ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʇʨʦʮʝʩʩʘʤʠ) ʠ ERP 

(ʇʣʘʥʠʨʦʚʘʥʠʝ ʈʝʩʫʨʩʦʚ ʇʨʝʜʧʨʠʷʪʠʷ)) [3].  

ʂʦʥʮʝʧʮʠʷ ʫʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʮʝʣʳʡ ʩʧʝʢʪʨ ʧʝʨʝʜʦʚʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ (ʠʥʜʫʩʪʨʠʠ 4.0), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʠʨʪʫʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ (Big Data), ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ), ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT), ʧʦʜʢʣʶʯʝʥʥʫʶ ʨʦʙʦʪʦʪʝʭʥʠʢʫ, ʧʨʝʜʠʢʪʠʚʥʫʶ 

ʘʥʘʣʠʪʠʢʫ, ʘʜʜʠʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʜʨ.  

ʈʘʟʥʦʦʙʨʘʟʠʝ ʙʦʣʴʰʦʛʦ ʢʦʥʛʣʦʤʝʨʘʪʘ ʪʝʭʥʦʣʦʛʠʡ ʫʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʦʪ ʠʭ ʚʥʝʜʨʝʥʠʷ. 

ʋʜʘʯʥʳʤ ʠ ʥʘʛʣʷʜʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʫʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʨʠʩʫʥʦʢ 

2). 

 

  

 
 

ʈʠʩ. 2. ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [4] 

 

 

ʈʘʩʩʤʦʪʨʠʤ ʮʠʬʨʦʚʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʠʤʝʨʝ ʨʦʩʩʠʡʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1. 

 

 

 

 

 

1. ʉʦʟʜʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʠʩʪʝʤ ʩʝʪʝʚʦʛʦ ʚʠʜʘ

2. ʀʥʪʝʛʨʘʮʠʷ ʢʘʢ ʩʪʨʘʪʝʛʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ

3. ʉʧʝʮʠʘʣʠʟʘʮʠʷ ʢʘʢ ʩʪʨʘʪʝʛʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʩʧʨʦʩʘ

4. ʕʢʦʣʦʛʠʟʘʮʠʷ -ʚʳʩʪʨʘʠʚʘʥʠʝ ʟʘʤʢʥʫʪʦʛʦ ʧʦʪʦʢʘ ʤʘʪʝʨʠʘʣʦʚ, ʵʥʝʨʛʠʠ ʠ ʦʪʭʦʜʦʚ

5. ʉʝʨʚʠʟʘʮʠʷ -ʧʝʨʝʭʦʜ ʢ ʨʘʙʦʪʝ ʧʦ ʤʦʜʝʣʷʤ "ʢʘʢ ʫʩʣʫʛʘ".

6. ɺʠʨʪʫʘʣʠʟʘʮʠʷ -ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚ ʚʠʨʪʫʘʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ.

7. ʇʣʘʪʬʦʨʤʠʟʘʮʠʷ - ʚʳʩʪʨʘʠʚʘʥʠʝ ʘʣʛʦʨʠʪʤʠʟʠʨʦʚʘʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʩʨʝʜʝ.
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ʊʘʙʣʠʮʘ. 1. ʇʨʠʤʝʨʳ ʚʥʝʜʨʝʥʥʳʭ çʫʤʥʳʭè ʧʨʦʮʝʩʩʦʚ ʥʘ ʥʝʢʦʪʦʨʳʝ ʨʦʩʩʠʡʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ [5] 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʇɸʆ çʉʀɹʋʈ ʍʦʣʜʠʥʛè 

 

ɺ 2018 ʛ. ʦʨʛʘʥʠʟʘʮʠʷ ʚʥʝʜʨʠʣʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

çɺʦʨʦʥʝʞʩʠʥʪʝʟʢʘʫʯʫʢè ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ, 

ʩʦʨʪʠʨʫʶʱʠʝ ʧʨʦʠʟʚʦʜʠʤʫʶ ʧʨʦʜʫʢʮʠʶ. ɺ ʧʨʦʮʝʩʩʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʫʧʘʢʦʚʢʠ ʧʨʦʜʫʢʮʠʠ ʩʧʝʮʠʘʣʴʥʳʡ ʨʦʙʦʪ-ʫʢʣʘʜʯʠʢ 

ʦʧʨʝʜʝʣʷʝʪ ʤʘʨʢʠ ʢʘʫʯʫʢʘ. 

ʊʘʢʦʛʦ ʨʦʜʘ ʨʝʰʝʥʠʝ ʧʦʤʦʛʣʦ ʫʚʝʣʠʯʠʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʚʩʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʧʦʣʥʦʩʪʴʶ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʣʶʙʳʝ ʨʠʩʢʠ 

ʩʤʝʰʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʜʘʞʝ ʧʦʟʚʦʣʠʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʚ ʧʨʦʮʝʩʩʝ ʫʧʘʢʦʚʢʠ. 

ʇɸʆ çɻʘʟʧʨʦʤ ʥʝʬʪʴè 

1. ʉʠʩʪʝʤʘ ʘʥʘʣʠʪʠʢʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ɸʨʢʪʠʢʝ 

çʂʘʧʠʪʘʥè, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʧʨʠʚʝʣʘ ʢ ʦʱʫʪʠʤʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʦʚ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ ʧʦ ʦʪʛʨʫʟʢʝ ʥʝʬʪʠ, ʢ ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʦʚ 

ʚʩʝʭ ʩʦʛʣʘʩʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ. 

2. ɺʧʝʨʚʳʝ ʚ ʤʠʨʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʟʘʧʨʘʚʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʘʚʠʘʨʝʡʩʘ 

ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. 

3. ɺ ʤʘʨʪʝ 2019 ʛ. ʦʨʛʘʥʠʟʘʮʠʝʡ ʙʳʣʠ ʦʟʚʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʫʩʧʝʰʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʣʠʯʥʦʡ ʩʠʩʪʝʤʳ ʩ ʀʀ, ʩʧʦʩʦʙʥʦʡ ʫʚʝʣʠʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʙʳʯʠ ʥʝʬʪʠ ʥʘ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʠ ʥʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. 

4. ɺ 2021 ʛ. ʚ ʇʝʪʝʨʙʫʨʛʝ ʙʳʣ ʜʘʥ ʩʪʘʨʪ ʚ ʨʘʙʦʪʝ ʎʊ çʎʠʬʝʨʛʘʫʟè 

ð ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʀʀ, ʧʨʦʠʟʚʦʜʩʪʚʫ ʛʘʜʞʝʪʦʚ ʜʣʷ ʦʪʨʘʩʣʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʶ ʨʦʙʦʪʘʤʠ, ʩʦʟʜʘʥʠʶ ʜʘʪʯʠʢʦʚ 

ʪʝʣʝʤʝʪʨʠʠ. 

Oberon 

1. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʜʚʠʞʫʱʠʭʩʷ ʠ 

ʥʝʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ. 

2. ʂʦʥʪʨʦʣʴ ʢʦʣʠʯʝʩʪʚʘ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʪʝʭʥʠʢʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

3. ʋʯʝʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʧʝʨʩʦʥʘʣʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

4. ʉʦʝʜʠʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

5. ʉʦʩʪʘʚʣʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʬʦʪʦ- ʠ ʚʠʜʝʦ 

ʬʘʢʪʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

6. ʂʦʥʪʨʦʣʴ ʪʝʭʧʨʦʮʝʩʩʦʚ. 

7. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ (deep 

learning), ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʥʝʧʨʝʨʳʚʥʦʤʫ ʦʙʫʯʝʥʠʶ ʥʝʡʨʦʩʝʪʝʡ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚ ʩʠʩʪʝʤʝ 

ʥʦʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ. 

ʇʨʝʜʧʨʠʷʪʠʷ ʛʨʫʧʧʳ 

çʏʝʨʢʠʟʦʚʦè 

1. ɺʥʝʜʨʝʥʠʝ ʘʢʪʫʘʣʴʥʦʡ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ. 

2. ʇʨʠʤʝʥʝʥʠʝ SAP, ʩʠʩʪʝʤʳ ʕɼ. 

3. ʉʧʦʩʦʙʳ ʨʘʙʦʪʳ ʩ Big Data ʠ ʨʝʰʝʥʠʷ ʜʣʷ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ. 

ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʭʦʜʘ ʥʘ ʧʦʣʥʫʶ 

ʤʦʱʥʦʩʪʴ, ʧʦʟʚʦʣʠʪ ʧʨʝʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʥʘ 

ʥʦʚʦʤ ʧʨʝʜʧʨʠʷʪʠʠ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ) ʚ ʯʝʪʳʨʝ ʨʘʟʘ. 

ʃʝʩʦʧʨʦʤʳʰʣʝʥʥʳʡ ʭʦʣʜʠʥʛ 

Segezha Group 

 

1. ʇʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʘʙʦʪʘ ʩ Big Data. 

2. ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ. 

3. ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʩʪʦʠ 

ʠʤʝʶʱʝʛʦʩʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʚʳʩʠʪʴ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

ʈʘʟʨʘʙʦʪʯʠʢ ʮʠʬʨʦʚʳʭ 

ʧʣʘʪʬʦʨʤ ʠ ʨʝʰʝʥʠʡ Naumen 

1. ʇʨʠʤʝʥʝʥʠʝ çʫʤʥʳʭè ʪʝʭʥʦʣʦʛʠʡ ʩ ʮʝʣʴʶ ʧʦʩʪʦʷʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʤʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʦʪ ʨʦʙʦʪʦʚ ʜʦ ʙʣʦʢʯʝʡʥʘ. 

2. ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʥʝʜʨʝʥʥʳʤʠ ʠʥʥʦʚʘʮʠʷʤʠ, 

ʢʦʪʦʨʘʷ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʙʘʟʝ Technology and Project Readiness Level. 

3. ʂʦʥʪʨʦʣʴ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ ʠʣʠ 

ʪʝʭʥʦʣʦʛʠʠ. 

4. ʉʦʩʪʘʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʮʝʣʴʶ ʧʨʠʥʷʪʠʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 
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5. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʠ ʘʥʘʣʠʟʘ, 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ ʚ ʨʘʟʨʝʟʝ ʦʮʝʥʢʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʠ ʫʥʠʢʘʣʴʥʦʩʪʠ ʦʩʥʦʚʳ ʧʨʦʝʢʪʘ, ʦʮʝʥʢʠ 

ʧʘʪʝʥʪʥʦʛʦ ʠ ʧʫʙʣʠʢʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. 

 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʘʙʣʠʮʘ 2).  

 

ʊʘʙʣ. 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʀʥʩʪʨʫʤʝʥʪ ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʎʠʬʨʦʚʘʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ 
ï ʛʠʙʢʦʩʪʴ ʟʘ ʩʯʝʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ;  

ï ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ. 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 
ï ʦʧʪʠʤʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ;  

ï ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʢʦʤʧʝʪʝʥʮʠʡ. 

ʇʣʘʪʬʦʨʤʝʥʥʳʝ ʨʝʰʝʥʠʷ 

ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʨʳʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ;  

ï ʧʣʘʪʬʦʨʤʳ ʩʚʷʟʳʚʘʶʪ ʚʦʝʜʠʥʦ ʨʘʟʥʳʝ ʦʪʨʘʩʣʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʣʦʚʠʷ 

ʜʣʷ ʨʦʩʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ɺʥʝʜʨʝʥʠʝ ʚ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʘʢʪʠʢʫ ʧʨʝʜʧʨʠʷʪʠʡ-ʣʠʜʝʨʦʚ ʠʥʩʪʨʫʤʝʥʪʦʚ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʪʘʙʣ. 2, ʧʦʟʚʦʣʠʣʦ ʠʤ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʫʶ ʵʢʦʩʠʩʪʝʤʫ ʘʜʝʢʚʘʪʥʫʶ 

ʫʩʣʦʚʠʷʤ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ.  

ʊʠʧʦʣʦʛʠʷ ʮʠʬʨʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʘʪʬʦʨʤ (ʎʇʇ) ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ.  

ʎʇʇ 1 ʪʠʧʘ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʦʜʝʡʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ çʧʦʢʫʧʘʪʝʣʴ ï ʧʦʩʪʘʚʱʠʢè. ɼʘʥʥʳʡ 

ʪʠʧ ʎʇʇ ʚʢʣʶʯʘʝʪ ʜʚʘ ʠʭ ʚʠʜʘ:  

ῐ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ (ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʝʨʘʪʠʚʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ ʠ 

ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ);  

ῐ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ (ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʘʚʦʚʦʛʦ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ).  

ʕʪʦ ʧʝʨʚʳʡ ʰʘʛ ʵʚʦʣʶʮʠʠ ʎʇʇ.  

ʎʇʇ 2 ʪʠʧʘ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʨʝʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʧʨʦʜʫʢʮʠʠ. ɹʘʟʦʡ ʜʘʥʥʳʭ ʧʣʘʪʬʦʨʤ ʷʚʣʷʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʡ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ.  

ʉʝʛʦʜʥʷ ʨʦʩʩʠʡʩʢʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʝʱʝ ʪʦʣʴʢʦ ʧʦʜʭʦʜʷʪ ʢ 

ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʘʪʬʦʨʤ ʚʪʦʨʦʛʦ ʪʠʧʘ (ʪʦʣʴʢʦ ʥʘ 25 % 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʥʝʜʨʝʥʳ ERP-, SCM- ʠ CRM-ʩʠʩʪʝʤʳ). ʍʦʪʷ ʜʘʞʝ ʨʘʟʚʠʪʠʝ ʧʣʘʪʬʦʨʤ 

ʧʝʨʚʦʛʦ ʪʠʧʘ ʪʨʝʙʫʝʪ ʤʘʩʰʪʘʙʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʪ. ʢ. ʪʨʝʙʫʝʪʩʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʩʝʨʚʠʩʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʜʨ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʨʦʩʪ ʯʠʩʣʘ 

ʫʩʧʝʰʥʳʭ ʧʨʠʤʝʨʦʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʝʥʠʷ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʠʣ 

ʫʛʣʫʙʠʪʴ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʚ ʦʪʨʘʩʣʠ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ. ɺ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʨʘʩʪʝʪ 

ʢʘʯʝʩʪʚʦ ʠ ʩʢʦʨʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ, ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʥʦʛʠʝ 

ʠʥʥʦʚʘʮʠʠ ʨʫʪʠʥʠʟʠʨʫʶʪʩʷ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ.  

ɺ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ, ʚ ʪ. ʯ. 

çʗʥʜʝʢʩè, Abbyy, çʈʦʩʘʪʦʤè. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʧʣʘʪʬʦʨʤ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ (ʬʠʥʘʥʩʦʚʳʭ, 

ʨʝʢʣʘʤʥʳʭ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ). ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ ʦʩʪʨʦ ʦʱʫʱʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʩʝʛʦʜʥʷ ʢʘʢ ʥʠʢʦʛʜʘ ʫʩʧʝʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʨʝʙʫʝʪ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ [6].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʢ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʛʠʙʢʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʝ. 

ʀʥʪʝʛʨʘʮʠʷ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ IIoT, ʀʀ ʠ ʄʆ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʦʧʝʨʘʮʠʠ, ʫʣʫʯʰʘʪʴ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʠ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. ʇʦ 

ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʧʨʦʜʦʣʞʘʪʴ 

ʚʥʝʜʨʷʪʴ ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ, ʯʪʦʙʳ ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʧʨʦʮʚʝʪʘʪʴ ʚ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʤʩʷ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʣʘʥʜʰʘʬʪʝ. ʇʨʠʥʠʤʘʷ ʮʠʬʨʦʚʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ 

ʩʝʙʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʩʧʝʭʘ ʠ ʦʩʪʘʚʘʪʴʩʷ ʚ ʘʚʘʥʛʘʨʜʝ ʀʥʜʫʩʪʨʠʠ 4.0. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʇ.ɸ. ʂʫʯʝʚ 
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʆʇʈɽɼɽʃɽʅʀɽ ʎɽʃɽɺʆʁ ɸʋɼʀʊʆʈʀʀ ɺ ʎʀʌʈʆɺʋʖ ʕʇʆʍʋ: ʆʇʓʊ ʈɸɿʈɸɹʆʊʂʀ ʀ 
ʇʈʀʄɽʅɽʅʀʗ ʊɽʃɽɻʈɸʄ-ɹʆʊɸ, ɺɿɸʀʄʆɼɽʁʉʊɺʋʖʑɽɻʆ ʉ VK API 
 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʫʣʫʯʰʝʥʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʟ 

ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂʦʥʪʘʢʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʪʝʣʝʛʨʘʤ-ʙʦʪʘ. ɺ ʩʪʘʪʴʝ 

ʢʨʠʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʯʝʨʝʟ Python ʠ VK API. ʋʧʦʨ ʩʜʝʣʘʥ ʥʘ ʧʨʦʩʪʦʪʫ ʠ ʫʜʦʙʩʪʚʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʙʦʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢ Python, ʦʙʝʩʧʝʯʝʥʠʝ 

ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʫ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʭʦʨʦʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʧʦʜʯʝʨʢʠʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ɺʂʦʥʪʘʢʪʝ (VK), Telegram-ʙʦʪ, Python, ʙʠʙʣʠʦʪʝʢʠ 

Python, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 
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This article presents an improved method for identifying target audiences based on data from the VKontakte social 

network using a specially developed Telegram bot. The paper critically analyzes the shortcomings of existing 

methods and proposes a solution based on automating data collection and analysis through Python and the VK 

API. The emphasis is on simplicity and ease of use. The project includes the development of a bot using Python 

libraries, providing multitasking capabilities, and developing administrative features to ensure security and 

stability of the system. Testing results show good efficiency of the target audience identification method, 

highlighting the need for further research to improve results. 

Keywords: target audience, social networks, VKontakte (VK), Telegram bot, Python, Python libraries, data 

analysis automation 

 

ɺʚʝʜʝʥʠʝ 

ʇʦʠʩʢ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ï ʢʣʶʯʝʚʦʡ ʵʪʘʧ ʨʝʘʣʠʟʘʮʠʠ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ, ʦʪ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʝʛʦ ʫʩʧʝʭ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʵʪʘ ʟʘʜʘʯʘ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʦʱʝ, ʚʝʜʴ ʚʩʝ ʧʦʣʴʟʫʶʪʩʷ 

ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ï ʧʣʦʱʘʜʢʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ ʦʙʱʘʶʪʩʷ ʠ ʨʘʟʚʣʝʢʘʶʪʩʷ. ɺʦʟʤʦʞʥʦ ʣʠ 

ʧʨʠʤʝʥʠʪʴ ʜʘʥʥʳʝ ʠʟ ʩʦʮʩʝʪʝʡ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ? 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʦʚ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʧʦʠʩʢʘ ʯʘʩʪʦ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʫʯʥʦʡ ʘʥʘʣʠʟ ʠ ʥʝ ʪʦʣʴʢʦ ʟʘʥʠʤʘʶʪ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʥʦ ʠ ʧʦʜʚʝʨʞʝʥʳ ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʰʠʙʢʘʤ, ʯʪʦ ʜʝʣʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʘʢʪʫʘʣʴʥʦʡ 

ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʟʘʜʘʯʝʡ. ɸʚʪʦʤʘʪʠʟʠʨʫʷ ʧʦʠʩʢ ʮʝʣʝʚʳʭ ʘʫʜʠʪʦʨʠʡ, ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʨʘʙʦʯʠʝ 

ʧʨʦʮʝʩʩʳ, ʜʦʩʪʠʯʴ ʙʦʣʝʝ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʚʝʜʝʥʠʠ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʕʪʘ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʧʨʝʜʩʪʘʚʣʷʷ ʚʩʝʩʪʦʨʦʥʥʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʣʘʩʪʠ, ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʠʤʝʥʝʥʠʝ Telegram-ʙʦʪʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʛʦ ʩ API ʩʦʮʠʘʣʴʥʦʡ 

ʩʝʪʠ. ʎʝʣʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦ-ʧʝʨʚʳʭ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʘʥʘʣʠʟʘ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʚʳʷʚʠʪʴ ʠʭ ʧʨʦʙʣʝʤʳ ʠ ʥʝʜʦʩʪʘʪʢʠ; ʚʦ-ʚʪʦʨʳʭ, ʧʨʝʜʣʦʞʠʪʴ ʥʦʚʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ 

ʨʝʰʠʪ ʧʨʦʙʣʝʤʳ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ.  

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʙʦʛʘʪ ʠ ʨʘʟʥʦʦʙʨʘʟʝʥ, ʦʥ ʟʘʠʤʩʪʚʫʝʪ ʤʝʪʦʜʳ ʠʟ ʪʘʢʠʭ 

ʜʠʩʮʠʧʣʠʥ ʢʘʢ ʠʥʬʦʨʤʘʪʠʢʘ, ʩʦʮʠʦʣʦʛʠʷ ʠ ʩʪʘʪʠʩʪʠʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ 

ʠʩʧʦʣʴʟʫʶʪ ʩʣʦʞʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʪʝʭʥʠʢʠ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʣʠʷʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʦʙʱʝʩʪʚ ʚ ʩʝʪʠ. 

ʆʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ 

ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʚʢʣʶʯʘʝʪ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʘʨʢʝʪʠʥʛʝ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠ ʤʘʨʢʝʪʦʣʦʛʠ ʠʩʧʦʣʴʟʫʶʪ ʩʣʦʞʥʳʝ ʤʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ ʢ ʩʝʛʤʝʥʪʘʮʠʠ 

ʘʫʜʠʪʦʨʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʠʣʠ ʯʣʝʥʦʚ ʩʦʦʙʱʝʩʪʚʘ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

ʆʜʥʘʢʦ ʵʪʠ ʤʝʪʦʜʳ ʪʨʝʙʫʶʪ ʜʦʩʪʫʧʘ ʢ ʦʛʨʦʤʥʳʤ ʥʘʙʦʨʘʤ ʜʘʥʥʳʭ ʠ ʩʣʦʞʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ 

ʠʥʩʪʨʫʤʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʤʘʣʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʠ 

ʫʞ ʪʦʯʥʦ, ʥʝ ʜʣʷ ʦʙʳʯʥʳʭ ʣʶʜʝʡ. 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ɺʂʦʥʪʘʢʪʝ. ɽʞʝʜʥʝʚʥʦ ʜʘʥʥʫʶ ʧʣʦʱʘʜʢʫ ʧʦʩʝʱʘʶʪ ʦʢʦʣʦ 54,6 ʤʣʥ. ʯʝʣʦʚʝʢ, ʧʦʵʪʦʤʫ ʜʘʥʥʘʷ ʩʦʮʠʘʣʴʥʘʷ 

ʩʝʪʴ ʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʘʢ ʛʣʘʚʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʝʢʪʘ.[12] 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʚʳʷʚʣʝʥʠʷ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʥʦ ʦʥʠ ʠʤʝʶʪ ʨʷʜ ʧʨʦʙʣʝʤ. ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ï ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʙʳʯʥʳʭ ʣʶʜʝʡ. ʄʥʦʛʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ ʠʤʝʶʪ ʩʣʦʞʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ 

ʦʛʨʦʤʥʳʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ, ʯʪʦ ʤʦʞʝʪ ʟʘʧʫʪʘʪʴ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʙʣʝʤʳ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ, ʦʛʨʘʥʠʯʠʚʘʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢʞʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʩʝʨʚʠʩʳ ʥʝ 

ʧʦʟʠʮʠʦʥʠʨʫʶʪ ʩʝʙʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʦʠʩʢʘ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʯʪʦ ʦʩʣʦʞʥʷʝʪ ʟʘʜʘʯʫ ʧʦʠʩʢʘ 

ʧʦʜʦʙʥʳʭ ʩʝʨʚʠʩʦʚ.[8]-[11] 

ʆʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʠ ʠʭ ʧʨʦʙʣʝʤ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ï ʧʨʦʩʪʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʙʦʪʘ ʚ Telegram, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʛʦ ʩ VK API. ʇʨʝʦʜʦʣʝʚʘʷ ʦʛʨʘʥʠʯʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ, ʵʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʦʙʣʘʩʪʴ ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʧʨʝʜʣʘʛʘʷ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ, 

ʫʧʨʦʱʘʶʱʠʡ ʧʨʦʮʝʩʩ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʮʝʣʝʚʳʭ ʘʫʜʠʪʦʨʠʡ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʧʦʠʩʢʘ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʡ ʧʦʜʧʠʩʯʠʢʠ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʪʝʤʘʪʠʯʝʩʢʠ ʙʣʠʟʢʠʭ ʩʦʦʙʱʝʩʪʚ ɺʂʦʥʪʘʢʪʝ, ʷʚʣʷʶʪʩʷ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʝʡ ʜʨʫʛʠʭ ʧʨʦʝʢʪʦʚ ʩʦ ʩʭʦʞʠʤʠ ʪʝʤʘʪʠʢʘʤʠ. ʕʪʦ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʚʧʘʜʝʥʠʡ. ʅʘ ʨʠʩʫʥʢʝ 1.ʘ ʧʦʢʘʟʘʥʳ ʤʥʦʞʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ʩʦʦʙʱʝʩʪʚ ʩ ʦʜʥʦʡ ʪʝʤʘʪʠʢʦʡ, 

ʧʦʵʪʦʤʫ ʠʭ ʦʙʣʘʩʪʴ ʧʝʨʝʩʝʯʝʥʠʷ 0 ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʦʡ. ʅʘ ʨʠʩʫʥʢʝ 1.ʙ ʧʦʢʘʟʘʥʳ ʤʥʦʞʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ 
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ʩʦʦʙʱʝʩʪʚ ʩ ʨʘʟʥʳʤʠ ʪʝʤʘʪʠʢʘʤʠ, ʧʦʵʪʦʤʫ ʠʭ ʦʙʣʘʩʪʴ ʧʝʨʝʩʝʯʝʥʠʷ 0 ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. ʈʘʟʥʠʮʘ ʩʚʷʟʘʥʘ 

ʩ ʪʝʤ, ʯʪʦ ʝʩʣʠ ʯʝʣʦʚʝʢ ʠʥʪʝʨʝʩʫʝʪʩʷ ʦʜʥʦʡ ʪʝʤʘʪʠʢʦʡ, ʪʦ ʦʥ ʩʢʦʨʝʝ ʚʩʝʛʦ ʧʦʜʧʠʩʘʥ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʜʦʙʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. ʅʦ ʝʩʣʠ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ, ʦʙʣʘʩʪʴ ʙʫʜʝʪ ʤʝʥʴʰʝ, ʚʝʜʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʯʥʝʝ 

ʦʧʨʝʜʝʣʝʥʳ ʠʥʪʝʨʝʩʳ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 

 

 
 ͊

 
 ͋

˾͙ͫΦмΦ ˽͔͔͔ͪͫ;͔͙ͤΎ ͔͍ͣͤͦ͗ͫͭ ͯ;͙͍͊ͫͭͤͦ͟ ͫͦͦ͋΅͔͍ͫͭ 
͊ ς ͔͍ͣͤͦ͗ͫͭ͊ ͯ;͙͍͊ͫͭͤͦ͟ ͫͦͦ͋΅͔͍ͫͭ ͚ͦ͒ͤͦ ͔͙͙ͭͣ͊ͭ͟Τ ͋ ς ͔͍ͣͤͦ͗ͫͭ͊ ͯ;͙͍͊ͫͭͤͦ͟ ͫͦͦ͋΅͔͍ͫͭ ͪ͊ͤ͘·ͻ 

͔͙ͭͣ͊ͭ͟ 
 

ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʙʳʣ ʥʘʧʠʩʘʥ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʥʘ ʚʭʦʜ ʧʦʣʫʯʘʝʪ ʩʧʠʩʢʠ ʫʯʘʩʪʥʠʢʦʚ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ ɺʂʦʥʪʘʢʪʝ, ʘ ʥʘ ʚʳʭʦʜʝ ʚʳʜʘʝʪ ʦʙʱʠʡ ʩʧʠʩʦʢ ʫʯʘʩʪʥʠʢʦʚ, ʨʘʟʜʝʣʝʥʥʳʡ ʥʘ 

ʧʦʜʩʧʠʩʢʠ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʪʝʤʘʪʠʢʝ.  

ʈʘʙʦʪʫ ʘʣʛʦʨʠʪʤʘ ʧʦʢʘʟʳʚʘʝʪ ʨʠʩʫʥʦʢ 1. ɺ ʦʙʣʘʩʪʠ ʧʝʨʝʩʝʯʝʥʠʷ 0 (ʫʯʘʩʪʥʠʢʠ ʚʭʦʜʷʪ ʚʦ ʚʩʝ ʩʧʠʩʢʠ 

ʩʨʘʟʫ) ʥʘʭʦʜʠʪʩʷ ʷʜʨʦ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ï ʩʘʤʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʣʶʜʠ. ɼʘʣʴʰʝ ʠʜʫʪ ʦʙʣʘʩʪʠ ʩ ʥʦʤʝʨʦʤ 

1 (ʫʯʘʩʪʥʠʢʠ ʚʭʦʜʷʪ ʚʦ ʚʩʝ ʩʧʠʩʢʠ ʢʨʦʤʝ ʦʜʥʦʛʦ) ï ʧʝʨʚʳʡ ʧʦʨʷʜʦʢ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʣʶʜʠ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. ɿʘʪʝʤ ʠʜʫʪ ʦʙʣʘʩʪʠ ʩ ʥʦʤʝʨʦʤ 2 (ʫʯʘʩʪʥʠʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʤ ʠʟ 

ʩʧʠʩʢʦʚ) ï ʩʘʤʳʝ ʥʝʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʣʶʜʠ, ʥʦ ʪʦʞʝ ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ. ʂʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʚʭʦʜʠʪ ʪʦʣʴʢʦ 

ʚ ʦʜʠʥ ʢʦʥʝʯʥʳʡ ʩʧʠʩʦʢ. ɸʣʛʦʨʠʪʤ ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ ʥʘ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʷʱʠʭ ʤʥʦʞʝʩʪʚ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ API ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. API 

(Application Programing Interface) ï ɻ ʪʦ ʥʘʙʦʨ ʧʨʘʚʠʣ, ʧʨʦʪʦʢʦʣʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʠʣʦʞʝʥʠʡ. API ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙ, ʢʦʪʦʨʳʤ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʜʦʣʞʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʧʦʟʚʦʣʷʷ ʠʤ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʠ ʬʫʥʢʮʠʷʤʠ. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʚʝʙ-ʩʝʨʚʠʩʘʤʠ ʠʣʠ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. API ʫʧʨʦʱʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʛʦʪʦʚʳʝ 

ʙʣʦʢʠ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʝ ʚʜʘʚʘʷʩʴ ʚ ʜʝʪʘʣʠ ʨʝʘʣʠʟʘʮʠʠ ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ ʩ ʥʫʣʷ. 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʚ ʙʦʪʝ VK API ʧʨʝʜʣʘʛʘʝʪ ʦʙʰʠʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʧʫʙʣʠʯʥʳʤ 

ʜʘʥʥʳʤ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʠ ʩʦʦʙʱʝʩʪʚʘʭ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂʦʥʪʘʢʪʝ. ʀʩʧʦʣʴʟʫʷ ʵʪʫ API, ʧʨʦʛʨʘʤʤʘ 

ʩʤʦʞʝʪ ʩʦʙʠʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʟʥʘʥʠʡ 

ʦ ʩʪʨʫʢʪʫʨʘʭ ʜʘʥʥʳʭ, ʧʦʥʠʤʘʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʯʘʩʪʦʪʝ ʟʘʧʨʦʩʦʚ ʠ ʚʦʧʨʦʩʦʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʣʠʪʠʢʘʤ ʧʣʘʪʬʦʨʤʳ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷʤ ʧʦ ʟʘʱʠʪʝ ʜʘʥʥʳʭ. 

ʄʥʦʛʦʟʘʜʘʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ ʚ ʨʘʙʦʪʝ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʦʩʦʙʝʥʥʦ ʙʦʪʦʚ, ʧʦʟʚʦʣʷʷ ʠʤ ʚʳʧʦʣʥʷʪʴ ʙʦʣʝʝ ʦʜʥʦʡ ʟʘʜʘʯʠ. ʕʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʥʘʰʝʛʦ ʙʦʪʘ ʚ 

Telegram, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʪʫ ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʄʥʦʛʦʟʘʜʘʯʥʦʩʪʴ ʙʦʪʘ ʧʦʟʚʦʣʷʝʪ ʝʤʫ 

ʙʨʘʪʴ ʚ ʦʯʝʨʝʜʴ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ, ʦʪʨʘʙʘʪʳʚʘʪʴ ʠʭ ʠ ʧʨʠʩʪʫʧʘʪʴ ʢ ʩʣʝʜʫʶʱʠʤ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʚʥʝʰʥʠʤʠ API, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʯʘʩʪʦʪʫ ʠ ʩʢʦʨʦʩʪʴ ʟʘʧʨʦʩʦʚ.  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʜʠʥʷʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʚʳʟʦʚʦʚ ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ. 

ʈʘʟʨʘʙʘʪʳʚʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʩʦʮʠʘʣʴʥʳʝ ʪʝʦʨʠʠ, ʜʘʥʥʳʝ API ʠ ʧʝʨʝʜʦʚʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʪʝʭʥʠʢʠ, ʤʳ ʩʪʨʝʤʠʤʩʷ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʨʘʢʪʠʯʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ 

ʘʥʘʣʠʟʘ ʮʝʣʝʚʳʭ ʘʫʜʠʪʦʨʠʡ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. 
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ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʥʦʚʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʦʜʭʦʜʷʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪ ʢʘʢ ʛʠʙʢʦʩʪʴ, ʪʘʢ ʠ ʥʘʜʝʞʥʫʶ ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ API. Python ʙʳʣ ʚʳʙʨʘʥ ʢʘʢ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʟ-ʟʘ ʝʛʦ ʧʨʦʩʪʦʪʳ, ʯʠʪʘʝʤʦʩʪʠ ʠ 

ʦʙʰʠʨʥʦʛʦ ʥʘʙʦʨʘ ʜʦʩʪʫʧʥʳʭ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʝʪʝʚʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʉʧʦʩʦʙʥʦʩʪʴ Python ʙʝʟʫʧʨʝʯʥʦ ʨʘʙʦʪʘʪʴ ʩ API ʠ ʤʥʦʞʝʩʪʚʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʙʠʙʣʠʦʪʝʢ, ʜʝʣʘʝʪ ʝʛʦ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʪʘ ʜʣʷ Telegram, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʛʦ ʩ VK 

API. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʪʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʚʳʙʨʘʥʳ ʥʝʩʢʦʣʴʢʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʠʙʣʠʦʪʝʢ Python: 

- Pandas: ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʬʘʡʣʦʚ Excel, ʧʦʟʚʦʣʷʷ ʣʝʛʢʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ 

ʜʘʥʥʳʝ ʚ ʫʜʦʙʥʦʤ ʚʠʜʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʘʨʝ ʩ Pandas.[5] 

- Openpyxl: ʙʠʙʣʠʦʪʝʢʘ API Telegram, ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʙʦʪʘ. ʇʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ/ʦʪʧʨʘʚʣʷʪʴ ʩʦʦʙʱʝʥʠʷ, ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦʪ API ʠ ʪʘʢ ʜʘʣʝʝ.[6] 

- Telebot: ʵʪʘ ʙʠʙʣʠʦʪʝʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʧʦʟʚʦʣʷʷ 

ʙʦʪʫ ʫʧʨʘʚʣʷʪʴ ʬʘʡʣʘʤʠ. ɺ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʩʠʩʪʝʤʳ ʦʪʧʨʘʚʣʝʥʥʳʭ ʬʘʡʣʦʚ.[7] 

- OS: ʵʪʘ ʙʠʙʣʠʦʪʝʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʧʦʟʚʦʣʷʷ 
ʙʦʪʫ ʫʧʨʘʚʣʷʪʴ ʬʘʡʣʘʤʠ. ɺ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʩʠʩʪʝʤʳ ʦʪʧʨʘʚʣʝʥʥʳʭ ʬʘʡʣʦʚ.[1] 

- Subprocess: ʧʦʟʚʦʣʷʝʪ ʟʘʧʫʩʢʘʪʴ ʥʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʠʭ ʚʚʦʜʫ/ʚʳʚʦʜʫ/ʦʰʠʙʢʘʤ 

ʠ ʧʦʣʫʯʘʪʴ ʠʭ ʢʦʜʳ ʚʦʟʚʨʘʪʘ, ʦʙʣʝʛʯʘʷ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʚʳʧʦʣʥʝʥʠʷ ʚʥʝʰʥʠʭ ʢʦʤʘʥʜ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʟʘʛʨʫʟʢʠ/ʚʳʛʨʫʟʢʠ ʧʨʦʛʨʘʤʤʳ ʙʦʪʘ ʩ ʩʝʨʚʝʨʘ.[2] 

- Itertools: ʤʦʜʫʣʴ ʚ Python, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʙʳʩʪʨʳʡ ʠ ʢʦʤʧʘʢʪʥʳʡ ʢʦʜ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʤʙʠʥʘʪʦʨʠʢʦʡ. ʇʨʠʤʝʥʝʥ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʝʨʝʩʝʯʝʥʠʡ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʘʤʠ.[3] 

ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʢʣʶʯʘʣʘ ʩʦʟʜʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʳʡ ʤʦʛ 

ʙʳ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩʦ ʩʧʠʩʢʘʤʠ ʧʦʜʧʠʩʯʠʢʦʚ ʩʦʦʙʱʝʩʪʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʩʧʠʩʢʦʚ ʧʦʜʧʠʩʯʠʢʦʚ ʙʳʣ ʥʘʧʠʩʘʥ ʧʘʨʩʝʨ VK API, ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʝ ʦʪ 

ʩʝʨʚʝʨʦʚ ʯʝʨʝʟ VK API, ʨʘʟʙʠʚʘʷ ʠʭ ʥʘ ʯʘʩʪʠ. ʇʨʦʛʨʘʤʤʘ ʟʘʧʨʘʰʠʚʘʝʪ ʧʦ 1000 ʫʯʘʩʪʥʠʢʦʚ ʟʘ ʨʘʟ, ʧʦʣʫʯʘʷ 

ʢʦʪʦʨʳʭ, ʜʝʣʘʝʪ ʩʣʝʜʫʶʱʠʡ ʟʘʧʨʦʩ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʳʣʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʘʟʨʘʙʦʪʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʤ 

ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʪʦʛʦ, ʯʪʦʙʳ ʙʦʪ ʤʦʛ ʩʪʘʙʠʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʟʘʧʨʦʩʳ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʜʝʨʞʝʢ ʠʣʠ ʯʨʝʟʤʝʨʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʥʝʦʜʥʦʢʨʘʪʥʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʣʷ ʩʢʦʨʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʤʷʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ UX (ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤʫ ʦʧʳʪʫ) ï ʪʦʤʫ, ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʚʦʩʧʨʠʥʠʤʘʝʪ ʧʨʝʜʣʘʛʘʝʤʳʡ ʝʤʫ ʠʥʪʝʨʬʝʡʩ. ʈʘʙʦʪʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ 

ʤʘʨʰʨʫʪʦʚ ʚ ʤʝʥʶ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺʩʸ ʵʪʦ ʥʫʞʥʦ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠʥʪʫʠʪʠʚʥʦʛʦ ʠ ʧʦʥʷʪʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʙʦʪʘ, ʤʠʥʠʤʠʟʠʨʫʶʱʝʛʦ ʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷ ʠ ʜʝʣʘʶʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʪʘ ʜʣʷ Telegram ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʟʘʜʘʯʫ, ʩʦʯʝʪʘʶʱʫʶ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʥʘʙʦʨʘʤʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʠʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʦʛʦ, ʥʦ ʫʜʦʙʥʦʛʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʟ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂʦʥʪʘʢʪʝ. 

 

ʈʘʟʨʘʙʦʪʢʘ ʙʦʪʘ 

ʈʘʟʨʘʙʦʪʢʘ ʙʦʪʘ ʜʣʷ Telegram ʥʘʯʘʣʘʩʴ ʩ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʙʠʙʣʠʦʪʝʢʠ Telebot, ʦʛʨʘʥʠʯʝʥʠʷ API 

Telegram, ʥʘʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ Python, ʢʦʪʦʨʳʝ ʫʧʨʦʱʘʶʪ ʩʦʟʜʘʥʠʝ ʙʦʪʦʚ. ʕʪʘ ʙʠʙʣʠʦʪʝʢʘ ʙʳʣʘ 

ʚʳʙʨʘʥʘ ʠʟ-ʟʘ ʝʸ ʦʙʰʠʨʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʦʩʪʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘʙʦʨʘ ʬʫʥʢʮʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʧʨʦʩʪʳʝ ʦʙʨʘʙʦʪʯʠʢʠ ʜʣʷ ʩʦʦʙʱʝʥʠʡ, ʢʦʤʘʥʜʳ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʢʣʘʚʠʘʪʫʨʳ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ 

ʰʘʛʠ ʚʢʣʶʯʘʣʠ ʩʦʟʜʘʥʠʝ ʙʦʪʘ ʯʝʨʝʟ BotFather, ʧʦʣʫʯʝʥʠʝ ʪʦʢʝʥʘ ʙʦʪʘ ʜʣʷ ʜʦʩʪʫʧʘ API ʠ ʩʦʟʜʘʥʠʝ ʙʘʟʦʚʦʡ 

ʩʪʨʫʢʪʫʨʳ ʙʦʪʘ ʜʣʷ ʦʪʚʝʪʘ ʥʘ ʧʨʦʩʪʳʝ ʢʦʤʘʥʜʳ. ʕʪʦ ʟʘʣʦʞʠʣʦ ʦʩʥʦʚʫ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʬʫʥʢʮʠʡ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʙʦʪʘ ʙʳʣʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʣʝʛʢʦ ʧʨʦʚʦʜʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʝʨʝʟ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ. ʉ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ Telebot ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚʩʝʛʦ ʦʜʥʘ ʢʦʤʘʥʜʘ ñ/startò ʜʣʷ ʚʭʦʜʘ ʚ ʤʝʥʶ 

ʙʦʪʘ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʜʘʣʴʥʝʡʰʠʝ ʧʫʪʠ ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʢʣʘʚʠʘʪʫʨʝ. ʇʦʣʴʟʦʚʘʪʝʣʠ 

ʤʦʛʫʪ ʥʘʯʘʪʴ ʨʘʟʛʦʚʦʨ ʩ ʙʦʪʦʤ, ʧʦʧʘʚ ʚ ʤʝʥʶ. ɹʦʪ ʙʫʜʝʪ ʧʦʤʦʛʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʤʝʥʶ.  

ɺ ʛʣʘʚʥʦʤ ʤʝʥʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʠʜʝʪʴ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ (ʨʠʩʫʥʦʢ 2). ʃʶʙʦʝ ʜʝʡʩʪʚʠʝ 

ʤʦʞʥʦ ʦʪʤʝʥʠʪʴ, ʣʦʛʠʢʘ ʧʨʦʧʠʩʘʥʘ ʪʘʢ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʙʝʟʦʧʘʩʥʦ ʧʨʦʡʪʠʩʴ ʧʦ ʚʩʝʤ ʨʘʟʜʝʣʘʤ, 

ʦʩʤʦʪʨʝʪʴ ʠʭ. ʇʝʨʝʡʜʷ ʚ ʨʘʟʜʝʣ ñʇʦʤʦʱʴò ʙʦʪ ʦʧʠʰʝʪ ʧʨʦʮʝʜʫʨʫ ʧʦʠʩʢʘ, ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ, 

ʨʘʩʩʢʘʞʝʪ ʦ ʚʘʨʠʘʥʪʘʭ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʘʝʤʳʭ ʩʧʠʩʢʦʚ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 
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ʀʥʪʝʨʬʝʡʩ ʙʦʪʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʘʢ, ʯʪʦʙʳ ʙʳʪʴ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʠ ʧʨʦʩʪʳʤ, ʯʪʦʙʳ ʚʩʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʣʠ ʣʝʛʢʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʝʛʦ ʬʫʥʢʮʠʷʭ. 

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ ʙʦʪʘ, ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʦʯʝʨʝʜʠ, ʧʦʟʚʦʣʷʷ ʙʦʪʫ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʣʶʜʴʤʠ ʩʨʘʟʫ ʙʝʟ ʧʝʨʝʛʨʫʟʢʠ API. ʊʘʢʞʝ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʳʣʦ ʜʦʙʘʚʣʝʥʦ ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʪʦʢʝʥʦʚ VK (ʩʠʤʚʦʣʴʥʘʷ ʩʪʨʦʢʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʩ ʩʝʨʚʝʨʦʚ ɺʂʦʥʪʘʢʪʝ ʦʪ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʦʤʫ ʵʪʘ ʩʪʨʦʢʘ 

ʧʨʠʥʘʜʣʝʞʠʪ) ʚ ʩʠʩʪʝʤʝ, ʯʪʦʙʳ ʥʝ ʚʚʦʜʠʪʴ ʠʭ ʢʘʞʜʳʡ ʨʘʟ ʟʘʥʦʚʦ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʢʝʥʘ ʥʫʞʥʦ 

ʘʚʪʦʨʠʟʠʨʦʚʘʪʴʩʷ ʧʦ ʩʩʳʣʢʝ, ʪʦʢʝʥ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʢ Telegram-ʘʢʢʘʫʥʪʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʊʱʘʪʝʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ ʙʦʪʘ ʙʳʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ. ɺʩʸ 

ʵʪʦ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʣʶʙʳʭ ʧʨʦʙʣʝʤ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʙʦʪʘ, ʦʪ ʧʨʦʩʪʳʭ 

ʦʰʠʙʦʢ ʦʙʨʘʙʦʪʢʠ ʢʦʤʘʥʜ ʜʦ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ. ʇʝʨʠʦʜ ʙʝʪʘ-ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʨʝʘʣʴʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʦʤʦʛ ʦʙʥʘʨʫʞʠʪʴ ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʩʮʝʥʘʨʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʦʪ ʙʝʪʘ-ʪʝʩʪʝʨʦʚ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ, ʫʣʫʯʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʧʦʚʳʰʝʥʠʷ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʪʘ. 

ʇʦʩʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʙʦʪʘ ʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʪʟʳʚʘʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʙʳʣʠ 

ʚʥʝʩʝʥʳ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʧʦʚʳʰʝʥʠʷ ʷʩʥʦʩʪʠ ʠʥʩʪʨʫʢʮʠʡ ʠ ʩʦʦʙʱʝʥʠʡ ʦʪ 

ʙʦʪʘ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʞʝ ʙʳʣ ʜʦʙʘʚʣʝʥ ʬʫʥʢʮʠʦʥʘʣ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʦʡ. ʈʝʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʪʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʥʘʛʣʷʜʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ. ɼʣʷ ʧʨʝʩʝʯʝʥʠʷ ʟʣʦʥʘʤʝʨʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʳʣʠ ʚʚʝʜʝʥʳ ʯʸʨʥʳʝ 

ʩʧʠʩʢʠ, ʜʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʢʣʶʯʘʪʴ ʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʪʘ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʘʞʥʦʡ 

ʯʘʩʪʴʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩʪʘʣʘ ʬʫʥʢʮʠʷ ʥʝʤʝʜʣʝʥʥʦʡ ʦʩʪʘʥʦʚʢʠ ʨʘʙʦʪʳ ʙʦʪʘ ʚ ʩʣʫʯʘʝ 

ʦʙʥʘʨʫʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʠʣʠ ʚʥʝʰʥʠʭ ʘʪʘʢ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ. ʊʘʢʞʝ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʣʦʛʦʚ ʨʘʙʦʪʳ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʫʩʪʨʘʥʝʥʠʷ ʥʝʧʦʣʘʜʦʢ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʘʥʘʣʠʟʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʙʦʪʦʤ. ɺʩʝ ʵʪʠ ʤʝʨʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʟʜʘʣʠ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʙʦʪʦʤ, 

ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʢʦʥʪʨʦʣʷ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ. 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʙʦʪʘ ʜʣʷ Telegram ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ɺʂʦʥʪʘʢʪʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ, ʙʦʪʫ 

ʙʳʣ ʟʘʜʘʥ ʧʦʠʩʢ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ ʥʘ ʦʩʥʦʚʝ ʩʧʠʩʢʦʚ ʫʯʘʩʪʥʠʢʦʚ ʩʦʦʙʱʝʩʪʚ ʧʦ 

ʵʪʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʝ. ɹʦʪ ʚʳʜʘʣ ʩʧʠʩʦʢ ʩʩʳʣʦʢ ʥʘ ʩʪʨʘʥʠʮʳ ɺʂʦʥʪʘʢʪʝ ʣʶʜʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʮʝʣʝʚʫʶ 

ʘʫʜʠʪʦʨʠʶ. ɼʘʣʝʝ ʧʦ ʩʧʠʩʢʫ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʙʳʣ ʧʨʠʛʣʘʰʸʥ ʥʘ ʩʝʨʚʝʨ ʧʦ ʵʪʦʡ ʠʛʨʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʦʮʝʥʠʚʘʣʘʩʴ ʯʝʨʝʟ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʩʦʝʜʠʥʠʚʰʠʭʩʷ ʢ ʩʝʨʚʝʨʫ ʫʯʘʩʪʥʠʢʦʚ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʛʦ ʯʠʩʣʘ ʫʚʝʜʦʤʣʸʥʥʳʭ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʨʘʩʩʳʣʢʠ ʩʦʦʙʱʝʥʠʡ ʥʘʨʫʰʘʝʪ ʧʨʘʚʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʂʦʥʪʘʢʪʝ, ʧʦʵʪʦʤʫ ʩʦʦʙʱʝʥʠʝ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ 

ʙʳʣʦ ʦʪʧʨʘʚʣʝʥʦ ʚʨʫʯʥʫʶ. 

ɹʳʣʦ ʫʚʝʜʦʤʣʝʥʦ 58 ʯʝʣʦʚʝʢ ʠʟ ʷʜʨʘ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ (ʩʘʤʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʫʯʘʩʪʥʠʢʠ). 

ɺʩʝʤ ʠʤ ʙʳʣʠ ʨʘʟʦʩʣʘʥʳ ʧʨʠʛʣʘʰʝʥʠʷ. ʂʦʤʫ-ʪʦ ʚ ʚʠʜʝ ʜʣʠʥʥʦʛʦ ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʦʥ 

ʧʨʠʛʣʘʰʸʥ ʚ ʠʛʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʢʦʤʫ-ʪʦ ʚ ʚʠʜʝ ʧʨʦʩʪʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʠʛʨʘʪʴ. ʆʪʚʝʪʠʣʦ ʦʢʦʣʦ 80% 

ʫʚʝʜʦʤʣʝʥʥʳʭ, ʧʨʠʩʦʝʜʠʥʠʣʦʩʴ ʦʢʦʣʦ 10%. ʉʪʘʪʠʩʪʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʣʶʜʝʡ, ʧʦʣʫʯʠʚʰʘʷ ʜʣʠʥʥʦʝ ʟʘʛʦʪʦʚʣʝʥʥʦʝ ʩʦʦʙʱʝʥʠʝ, 

ʚʦʩʧʨʠʥʷʣʘ ʝʛʦ ʢʘʢ ʩʧʘʤ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʢʨʠʪʠʯʝʩʢʘʷ ʚʘʞʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʘʞʜʦʤʫ 

ʯʝʣʦʚʝʢʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʧʠʩʢʘ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 

 

ɸʥʘʣʠʟ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ 

ɹʦʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʝʪʦʜʘʤʠ, ʙʦʪ ʜʣʷ Telegram ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫʱʝʩʪʚ: 

ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ ʙʝʟ ʨʝʛʠʩʪʨʘʮʠʠ. ʆʜʥʘʢʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʧʝʭ 

ʙʦʪʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʜʦʩʪʫʧʥʦʩʪʠ ʧʫʙʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʧʣʘʪʬʦʨʤ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʛʨʘʥʠʯʠʚʘʪʴ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʧʨʝʜʩʪʘʚʣʷʷ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʵʪʦʛʦ ʤʝʪʦʜʘ. 

ʇʦʪʝʥʮʠʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʦʪʘ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʇʦʠʩʢ ʩʦʢʦʤʘʥʜʥʠʢʦʚ 

ʜʣʷ ʚʠʜʝʦʠʛʨ, ʜʨʫʟʝʡ, ʧʦʜʧʠʩʯʠʢʦʚ ʜʣʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ, ʢʣʠʝʥʪʦʚ ʜʣʷ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʠ ʤʥʦʛʦʛʦ 

ʜʨʫʛʦʛʦ. ʕʬʬʝʢʪʠʚʥʦ ʘʚʪʦʤʘʪʠʟʠʨʫʷ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʟ 

ɺʂʦʥʪʘʢʪʝ, ʵʪʦʪ ʧʨʦʝʢʪ ʚʥʦʩʠʪ ʮʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, ʘʥʘʣʠʟʘ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʨʝʰʘʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʥʦ ʠ ʧʨʦʢʣʘʜʳʚʘʝʪ ʧʫʪʴ ʜʣʷ ʙʫʜʫʱʠʭ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʘʫʜʠʪʦʨʠʝʡ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʩʪʦʛʦ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʛʦ ʙʦʪʘ ʜʣʷ 

Telegram, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʳʭ ʘʫʜʠʪʦʨʠʡ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ɺʂʦʥʪʘʢʪʝ. ʈʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʪʘ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ 

ʘʫʜʠʪʦʨʠʠ. ɹʦʪ ʫʩʧʝʰʥʦ ʩʦʝʜʠʥʠʣ ʤʥʦʞʝʩʪʚʦ ʙʠʙʣʠʦʪʝʢ Python ʠ API ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ʕʪʦʪ ʧʨʦʝʢʪ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʦʪʝʥʮʠʘʣ ʠʥʪʝʛʨʘʮʠʠ ʧʝʨʝʜʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʝʭʥʠʢ ʩ ʪʝʦʨʠʷʤʠ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ ʜʣʷ ʨʝʰʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʜʘʯ ʚ ʮʠʬʨʦʚʦʤ ʤʘʨʢʝʪʠʥʛʝ ʠ ʩʦʟʜʘʥʠʠ ʦʥʣʘʡʥ-ʩʦʦʙʱʝʩʪʚ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʫʪʦʯʥʝʥʠʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʪʦʯʥʦʩʪʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʦʦʙʱʝʩʪʚʝ.  

ʇʨʦʜʦʣʞʘʶʱʘʷʩʷ ʨʘʟʨʘʙʦʪʢʘ ʙʦʪʘ ʜʣʷ Telegram ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʧʦʩʪʦʷʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ 

ʫʪʦʯʥʝʥʠʝ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ API ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ʋʩʠʣʠʷ ʪʘʢʞʝ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʙʦʪʘ ʠ ʨʘʩʰʠʨʝʥʠʝ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʧʦʚʳʰʝʥʠʷ 

ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ʂʦʥʝʯʥʘʷ ʮʝʣʴ - ʩʦʟʜʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʫʶ, ʫʜʦʙʥʫʶ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʣʘʪʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʦʡ ʘʫʜʠʪʦʨʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʧʣʘʪʬʦʨʤʘʭ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʰʘʛ ʚʧʝʨʝʜ ʚ ʧʨʠʤʝʥʝʥʠʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ʈʝʰʘʷ ʧʨʦʙʣʝʤʳ ʩʚʦʠʭ ʘʥʘʣʦʛʦʚ, ʵʪʘ 

ʨʘʙʦʪʘ ʚʥʦʩʠʪ ʢʘʢ ʘʢʘʜʝʤʠʯʝʩʢʠʡ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ ʧʫʪʠ ʜʣʷ ʠʥʥʦʚʘʮʠʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʮʠʬʨʦʚʦʤ ʤʘʨʢʝʪʠʥʛʝ ʠ ʟʘ ʝʛʦ 

ʧʨʝʜʝʣʘʤʠ. 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʮʠʬʨʦʚʳʭ ʠ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 
ʇʨʦʥʴʢʠʥ ʈ.ʉ.  
Scientific supervisor: Assistant of the Department of Digital and Additive Technologies,  
Pronkin Ruslan Sergeevich 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 143 

 

 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. OS ï Miscellaneous operating system interfaces. URL: https://docs.python.org/3/library/os.html#module-os 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.04.2024) 

2. Subprocess ï Subprocess management. URL: https://docs.python.org/3/library/subprocess.html (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 06.04.2024) 

3. Itertools ï Functions creating iterators for efficient looping. URL: 

https://docs.python.org/3/library/itertools.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.04.2024) 

4. VK API documentation. URL: https://vk-api.readthedocs.io/en/latest/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.04.2024) 

5. Pandas ï Main page. URL: https://pandas.pydata.org/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.04.2024) 

6. Openpyxl - A Python library to read/write Excel xlsx/xlsm files. URL: 

https://openpyxl.readthedocs.io/en/stable/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.04.2024) 

7. Telebot ï Main page. URL: https://pytba.readthedocs.io/en/latest/index.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.04.2024) 

8. ʆʥʣʘʡʥ ʧʘʨʩʝʨ ʜʣʷ ɺʂʦʥʪʘʢʪʝ. URL: https://pepper.ninja/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.04.2024) 

9. ʇʦʩʤʦʪʨʝʪʴ ʧʝʨʝʩʝʯʝʥʠʝ ʧʦ ʫʯʘʩʪʥʠʢʘʤ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ ɺʂʦʥʪʘʢʪʝ. URL: 

https://vk.barkov.net/posmotret-peresechenie-po-uchastnikam-neskolkih-grupp-vkontakte (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

06.04.2024) 

10. ʎʝʨʝʙʨʦʊʘʨʛʝʪ. URL: https://blog.xn--90aha1bhc1b.xn--p1ai/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.04.2024) 

11. ʇʘʨʩʠʥʛ ʛʨʫʧʧ(ʧʦʣʴʟʦʚʘʪʝʣʝʡ) ɺʂʦʥʪʘʢʪʝ ʠ ʧʦʠʩʢ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʫʧʧ. URL: 
https://targetkultivator.ru/groups/parse (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.04.2024) 

12. ʉʪʘʪʠʩʪʠʢʘ ɺʂʦʥʪʘʢʪʝ ʟʘ 2024. URL: https://clck.ru/39yevD (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.04.2024) 

 

References 

1. OS ï Miscellaneous operating system interfaces. URL: https://docs.python.org/3/library/os.html#module-os 

(date accessed: 06.04.2024) 

2. Subprocess ï Subprocess management. URL: https://docs.python.org/3/library/subprocess.html (date 
accessed: 06.04.2024) 

3. Itertools ï Functions creating iterators for efficient looping. URL: 

https://docs.python.org/3/library/itertools.html (date accessed: 06.04.2024) 

4. VK API documentation. URL: https://vk-api.readthedocs.io/en/latest/ (date accessed: 06.04.2024) 

5. Pandas ï Main page. URL: https://pandas.pydata.org/ (date accessed: 06.04.2024) 

6. Openpyxl - A Python library to read/write Excel xlsx/xlsm files. URL: 

https://openpyxl.readthedocs.io/en/stable/ (date accessed: 06.04.2024) 

7. Telebot ï Main page. URL: https://pytba.readthedocs.io/en/latest/index.html (date accessed: 06.04.2024) 

8. Onlajn parser dlya VKontakte. URL: https://pepper.ninja/ (date accessed: 06.04.2024) 

9. Posmotret' peresechenie po uchastnikam neskol'kih grupp VKontakte. URL: 

https://vk.barkov.net/posmotret-peresechenie-po-uchastnikam-neskolkih-grupp-vkontakte (date accessed: 

06.04.2024) 

10. CerebroTarget. URL: https://blog.xn--90aha1bhc1b.xn--p1ai/ (date accessed: 06.04.2024) 

11. Parsing grupp(pol'zovatelej) VKontakte i poisk peresecheniya grupp. URL: 
https://targetkultivator.ru/groups/parse (date accessed: 06.04.2024) 

12. Statistika VKontakte za 2024. URL: https://clck.ru/39yevD (date accessed: 06.04.2024) 

 

 
  



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 144 

ʋɼʂ 004.5 
 

ʊ. ʈ. ʃʝʙʝʜʝʚʘ, ɽ.ʉ. ʂʦʢʦʨʠʥ 
 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ  
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 

ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʇʆɼʍʆɼʓ ɺ ʈɸɿʈɸɹʆʊʂɽ ʀʅʊɽʈɸʂʊʀɺʅʓʍ ʉʀʉʊɽʄ ɼʃʗ 
ʀʅɼʀɺʀɼʋɸʃʀɿʀʈʆɺɸʅʅʆɻʆ ɿɸʂɸɿɸ ʊʆʈʊʆɺ: ʀʅʊɽɻʈɸʎʀʗ ʆʇʈʆʉʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 
 

É ʊ. ʈ. ʃʝʙʝʜʝʚʘ, ɽ. ʉ. ʂʦʢʦʨʠʥ, 2024 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʧʦʪʨʝʙʠʪʝʣʠ ʚʩʝ ʙʦʣʝʝ ʩʪʨʝʤʷʪʩʷ ʢ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ, 

ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩʘ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʫʩʧʝʰʥʦʡ 

ʩʪʨʘʪʝʛʠʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʚ ʠʥʜʫʩʪʨʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʛʜʝ ʢʘʞʜʳʡ ʢʣʠʝʥʪ ʩʪʨʝʤʠʪʩʷ 

ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ ʠʣʠ ʫʩʣʫʛʫ, ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʠ 

ʧʦʪʨʝʙʥʦʩʪʷʤ. ʆʜʥʦʡ ʠʟ ʦʙʣʘʩʪʝʡ, ʛʜʝ ʠʥʥʦʚʘʮʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʷʚʣʷʝʪʩʷ ʢʫʣʠʥʘʨʥʘʷ ʠʥʜʫʩʪʨʠʷ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʮʝʩʩ ʟʘʢʘʟʘ ʪʦʨʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʤ, ʧʨʠʚʣʝʢʘʷ ʚʥʠʤʘʥʠʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʟʘʢʘʟʘ 

ʪʦʨʪʦʚ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʦʧʨʦʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʢʣʠʝʥʪʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪ, ʚʳʙʠʨʘʷ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʪʘʢʠʝ ʢʘʢ ʚʢʫʩ, 

ʜʠʟʘʡʥ ʠ ʨʘʟʤʝʨ ʪʦʨʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʧʨʦʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʟʘʢʘʟ, ʦʥʣʘʡʥ-ʬʦʨʤʳ, 

ʦʧʨʦʩʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʚʝʙ-ʬʦʨʤʘ, ʦʧʪʠʤʠʟʘʮʠʷ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ, 
ʟʘʧʨʦʩʳ, ʠʥʪʝʨʬʝʡʩ. 
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INNOVATIVE APPROACHES IN THE DEVELOPMENT OF INTERACTIVE SYSTEMS FOR 
CUSTOMIZED CAKE ORDERING: INTEGRATION OF SURVEY TECHNOLOGIES 
 

In today's world, where consumers are increasingly striving for individualization and personalization, the 

development of innovative approaches to business organization is becoming a key element of a successful strategy. 

This is especially true in the service industry, where every customer strives to receive a product or service that 

fully meets their individual preferences and needs. One of the areas where innovation plays an important role is 

the culinary industry. In particular, the process of ordering cakes is becoming more and more individualized, 

attracting the attention of entrepreneurs to the development of new approaches and technologies. In this article, 

we will look at innovative approaches to the development of interactive systems for customized cake ordering. We 

will look at how, with the help of survey technologies, it is possible to create systems that allow customers to 

independently shape the product by choosing the necessary parameters, such as taste, design and size of the cake. 

Keywords: Survey technologies, Internet technologies, individual order, online forms, survey systems, feedback, 

interactive web form, optimization, interactive systems, queries, interface. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʧʣʝʣʠʩʴ ʩʦ ʤʥʦʛʠʤʠ ʩʬʝʨʘʤʠ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʠ ʢʫʣʠʥʘʨʥʫʶ ʠʥʜʫʩʪʨʠʶ. ʀʥʪʝʨʥʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʠʣ ʩʧʦʩʦʙ, ʪʦʛʦ, ʢʘʢ ʤʳ ʦʙʱʘʝʤʩʷ ʠ 

ʧʦʣʫʯʘʝʤ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʠ ʧʝʨʝʚʝʨʥʫʣ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʧʦʢʫʧʢʘ ʠ ʟʘʢʘʟ ʧʨʦʜʫʢʪʦʚ, 

ʚʢʣʶʯʘʷ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʪʘʢʠʝ ʢʘʢ ʪʦʨʪʳ. ʉ ʨʘʟʚʠʪʠʝʤ ʦʥʣʘʡʥ-ʟʘʢʘʟʦʚ ʪʦʨʪʦʚ ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʩʦʟʜʘʥʠʠ ʙʦʣʝʝ ʫʜʦʙʥʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʟʘʢʘʟʘ, ʩʧʦʩʦʙʥʳʭ ʫʯʠʪʳʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ. 

ʉʝʛʦʜʥʷ ʧʦʪʨʝʙʠʪʝʣʠ ʥʝ ʪʦʣʴʢʦ ʦʞʠʜʘʶʪ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʞʝʣʘʶʪ, ʯʪʦʙʳ ʵʪʘ 

ʧʨʦʜʫʢʮʠʷ ʦʪʨʘʞʘʣʘ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʚʢʫʩʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ. ʊʦʨʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʧʨʘʟʜʥʠʯʥʳʭ ʩʦʙʳʪʠʡ, ʩʪʘʥʦʚʷʪʩʷ ʦʙʲʝʢʪʦʤ ʪʘʢʦʛʦ ʚʥʠʤʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʢʫʣʠʥʘʨʥʘʷ ʠʥʜʫʩʪʨʠʷ, ʥʘʨʘʚʥʝ ʩ ʜʨʫʛʠʤʠ ʦʪʨʘʩʣʷʤʠ, ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʟʘʢʘʟʘ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʠʡ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ, ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʟʘʢʘʟʘ ʪʦʨʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʫʩʣʫʛ ʧʠʪʘʥʠʷ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʫʧʨʦʱʘʝʪ 
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ʧʨʦʮʝʩʩ ʟʘʢʘʟʘ, ʥʦ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʣʠʝʥʪʘʤ ʩʦʟʜʘʚʘʪʴ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ 

ʚʢʫʩʦʚʳʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʠ ʚʠʟʫʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ. 

ʉ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚ ʰʠʨʦʢʦʤ ʜʦʩʪʫʧʝ ʚ 1990-ʭ ʛʦʜʘʭ, ʦʥ ʩʪʘʣ ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ [1]. ʇʝʨʚʳʝ ʦʧʨʦʩʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘʯʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʵʪʦʛʦ, ʦʪʨʘʞʘʷ ʩʪʨʝʤʣʝʥʠʝ ʢʦʤʧʘʥʠʡ ʢ ʩʙʦʨʫ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʦʪ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ. 

ɺ ʥʘʯʘʣʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʦʧʨʦʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʤʠʪʠʚʥʳʤʠ. ʇʨʦʩʪʳʝ HTML-

ʬʦʨʤʳ ʧʦʟʚʦʣʷʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʟʘʧʦʣʥʷʪʴ ʜʘʥʥʳʝ ʠ ʦʪʧʨʘʚʣʷʪʴ ʠʭ ʥʘ ʩʝʨʚʝʨ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. ʕʪʦ ʜʘʚʘʣʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʣʠʝʥʪʘʤ ʦʩʪʘʚʣʷʪʴ ʩʚʦʠ ʦʪʟʳʚʳ ʠ ʢʦʤʤʝʥʪʘʨʠʠ, ʥʦ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʪʦʣʴʢʦ ʪʝʢʩʪʦʚʳʤ 

ʚʚʦʜʦʤ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʙʘʟ ʜʘʥʥʳʭ, ʧʦʷʚʠʣʠʩʴ ʙʦʣʝʝ 

ʧʨʦʜʚʠʥʫʪʳʝ ʦʧʨʦʩʥʳʝ ʩʠʩʪʝʤʳ. ʊʝʧʝʨʴ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʣʠ ʚʳʙʠʨʘʪʴ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʦʪʚʝʪʦʚ, ʟʘʛʨʫʞʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʬʘʡʣʳ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ. ʕʪʠ 

ʩʠʩʪʝʤʳ ʩʪʘʣʠ ʙʦʣʝʝ ʛʠʙʢʠʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʠʭ ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʷ ʤʘʨʢʝʪʠʥʛ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʣʠʝʥʪʦʚ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ ʥʦʚʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʬʨʝʡʤʚʦʨʢʦʚ ʠ ʙʠʙʣʠʦʪʝʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ JavaScript, ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʠʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʦʧʨʦʩʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʠ ʜʠʥʘʤʠʯʥʦʩʪʠ. ɺʥʝʜʨʝʥʠʝ JavaScript ʧʦʟʚʦʣʠʣʦ ʨʝʘʣʠʟʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣ, ʚʢʣʶʯʘʶʱʠʡ 

ʘʥʠʤʘʮʠʠ ʠ ʤʝʭʘʥʠʟʤʳ ʧʨʦʚʝʨʢʠ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʫʣʫʯʰʝʥʠʶ ʚʠʟʫʘʣʴʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʠʥʪʝʨʬʝʡʩʦʚ. ʕʪʠ ʠʥʥʦʚʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ, ʜʝʣʘʷ ʧʨʦʮʝʩʩ ʦʧʨʦʩʘ ʙʦʣʝʝ 

ʘʜʘʧʪʠʚʥʳʤ ʠ ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʷʪʥʳʤ. 

ʉʝʛʦʜʥʷ ʦʧʨʦʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʤʥʦʛʠʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʘʡʪʦʚ. ʆʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʙʦʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʧʨʦʚʝʜʝʥʠʷ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʟʘʢʘʟʘ ʫʩʣʫʛ, ʠ ʤʥʦʛʦʛʦ ʜʨʫʛʦʛʦ. ɼʣʷ 

ʟʘʢʘʟʘ ʪʦʨʪʦʚ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʢʣʠʝʥʪʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʦʥʜʠʪʝʨʩʢʠʤ ʙʠʟʥʝʩʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʚʢʫʩʘʤ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤ. ʕʚʦʣʶʮʠʷ ʦʧʨʦʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʪ ʧʨʦʩʪʳʭ HTML-ʬʦʨʤ ʜʦ ʩʣʦʞʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʪʢʨʳʣʘ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʦʥʜʠʪʝʨʦʚ 

ʠ ʫʣʫʯʰʠʣʘ ʦʧʳʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʥʣʘʡʥ-ʩʨʝʜʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʦʩʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʟʘʢʘʟʘ ʪʦʨʪʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʷʜ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʢʘʢ ʜʣʷ ʢʣʠʝʥʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʙʠʟʥʝʩʘ: 

- ʂʣʠʝʥʪʘʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʪʦʨʪ, ʚʳʙʠʨʘʷ ʝʛʦ 
ʬʦʨʤʫ, ʥʘʯʠʥʢʫ, ʚʝʩ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʣʷʪʴ ʥʘʜʧʠʩʠ ʠ ʢʘʨʪʠʥʢʠ ʧʦ ʩʚʦʝʤʫ ʞʝʣʘʥʠʶ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ 

ʢʣʠʝʥʪʫ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʧʨʦʜʫʢʪ, ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʶʱʠʡ ʝʛʦ ʚʢʫʩʦʚʳʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ. 

- ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʬʦʨʤʘ ʟʘʢʘʟʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʦʟʜʘʥʥʦʛʦ ʪʦʨʪʘ ʧʦʟʚʦʣʷʝʪ 
ʢʣʠʝʥʪʘʤ ʣʫʯʰʝ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʨʝʟʫʣʴʪʘʪ ʠ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʦʞʠʜʘʥʠʷʤ. 

ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʠ ʩʦʟʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʙʨʝʥʜʦʤ. 

- ʆʧʨʦʩʥʳʝ ʩʠʩʪʝʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪ ʧʨʦʮʝʩʩ ʟʘʢʘʟʘ ʜʣʷ ʢʣʠʝʥʪʦʚ ʠ ʫʤʝʥʴʰʘʶʪ 
ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʚ ʟʘʢʘʟʝ. ʂʣʠʝʥʪʘʤ ʥʝ ʥʫʞʥʦ ʟʚʦʥʠʪʴ ʠʣʠ ʧʨʠʭʦʜʠʪʴ ʚ ʤʘʛʘʟʠʥ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ 

ʟʘʢʘʟʘ, ʘ ʚʩʝʛʦ ʣʠʰʴ ʟʘʧʦʣʥʠʪʴ ʦʥʣʘʡʥ-ʬʦʨʤʫ, ʯʪʦ ʵʢʦʥʦʤʠʪ ʠʭ ʚʨʝʤʷ ʠ ʫʩʠʣʠʷ. 

- ɼʣʷ ʙʠʟʥʝʩʘ ʦʧʨʦʩʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ 
ʜʘʥʥʳʭ ʦ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʢʣʠʝʥʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ʧʦʜ ʟʘʧʨʦʩʳ 

ʨʳʥʢʘ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʟʘʢʘʟʘ ʪʦʨʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʦʩʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ: 

ῐ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʦʧʨʦʩʥʦʡ ʬʦʨʤʳ: ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 
ʧʘʨʘʤʝʪʨʳ ʟʘʢʘʟʘ ʪʦʨʪʘ, ʪʘʢʠʝ ʢʘʢ ʬʦʨʤʘ, ʥʘʯʠʥʢʘ, ʚʝʩ, ʥʘʣʠʯʠʝ ʥʘʜʧʠʩʝʡ ʠ ʢʘʨʪʠʥʦʢ, ʜʘʪʘ ʜʦʩʪʘʚʢʠ, 

ʬʦʨʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʜʨ. ʊʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʦʟʜʘʥʥʦʛʦ ʪʦʨʪʘ ʥʘ ʦʩʥʦʚʝ 

ʚʳʙʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ῐ ʈʘʟʨʘʙʦʪʢʘ ʠ ʠʥʪʝʛʨʘʮʠʷ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʢʪʫʘʣʴʥʳʭ ʚʝʙ-

ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ HTML, CSS ʠ JavaScript. ʉ ʠʭ ʧʦʤʦʱʴʶ ʩʦʟʜʘʝʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʚʝʙ-ʬʦʨʤʘ ʟʘʢʘʟʘ 

ʪʦʨʪʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʳʙʠʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʧʮʠʠ ʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʪʦʨʪʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ῐ ʈʝʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʥʘ ʩʝʨʚʝʨʥʦʡ ʩʪʦʨʦʥʝ: ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʝʨʚʝʨʥʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ PHP. ʕʪʦʪ ʢʦʜ ʦʪʚʝʯʘʝʪ 

ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʢʘʟʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʦʪʧʨʘʚʢʫ ʫʚʝʜʦʤʣʝʥʠʡ ʦ ʥʦʚʳʭ ʟʘʢʘʟʘʭ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ. 

ῐ ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ: ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 
ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʙʨʘʫʟʝʨʘʭ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʝʝ 
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ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʝ. ʊʘʢʞʝ ʚʘʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʦʧʪʠʤʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ῐ ɺʥʝʜʨʝʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ: ʧʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʘ ʛʦʪʦʚʘ ʢ 
ʚʥʝʜʨʝʥʠʶ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʥʘ ʚʝʙ-ʩʘʡʪ ʠ ʥʘʯʘʪʴ ʧʨʠʥʠʤʘʪʴ ʟʘʢʘʟʳ ʦʪ ʢʣʠʝʥʪʦʚ. 

ʇʦʩʣʝʜʫʶʱʠʝ ʦʙʥʦʚʣʝʥʠʷ ʠ ʜʦʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʦʧʮʠʡ ʜʣʷ 

ʟʘʢʘʟʘ ʪʦʨʪʦʚ ʠʣʠ ʫʣʫʯʰʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 HTML (HyperText Markup Language) ʠ CSS (Cascading Style Sheets) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʠ. HTML ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʚʢʣʶʯʘʷ 

ʨʘʟʤʝʪʢʫ ʠ ʨʘʟʤʝʱʝʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʬʦʨʤʳ. CSS ʦʧʨʝʜʝʣʷʝʪ ʚʥʝʰʥʠʡ ʚʠʜ ʠ 

ʩʪʠʣʴ ʵʣʝʤʝʥʪʦʚ HTML, ʚʢʣʶʯʘʷ ʮʚʝʪʘ, ʰʨʠʬʪʳ, ʨʘʟʤʝʨʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ [2]. ʇʨʠʤʝʨ HTML-ʢʦʜʘ ʜʣʷ 

ʬʦʨʤʳ ʟʘʢʘʟʘ ʪʦʨʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1. ʇʨʠʤʝʨ HTML-ʢʦʜʘ ʜʣʷ ʬʦʨʤʳ ʟʘʢʘʟʘ ʪʦʨʪʦʚ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ HTML ʠ CSS ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʟʘʢʘʟʘ ʪʦʨʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʦʪʫ ʚ 

ʩʦʟʜʘʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʩʪʠʣʠʟʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʬʦʨʤʳ ʠ ʛʘʨʘʥʪʠʨʫʝʪ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʨʘʫʟʝʨʘʤʠ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʫʜʦʙʥʳʡ ʠ 

ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠʤʝʨ CSS-ʢʦʜʘ ʜʣʷ ʩʪʠʣʠʟʘʮʠʠ ʬʦʨʤʳ ʟʘʢʘʟʘ ʪʦʨʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.  

 

 
ʈʠʩ. 2. ʇʨʠʤʝʨ CSS-ʢʦʜʘ ʜʣʷ ʩʪʠʣʠʟʘʮʠʠ ʬʦʨʤʳ ʟʘʢʘʟʘ ʪʦʨʪʦʚ 

 

JavaScript ʠ PHP ̫ʚʣʷʶʪʩʷ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

JavaScript ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʜʠʥʘʤʠʯʥʦʩʪʠ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʢ ʚʝʙ-ʩʪʨʘʥʠʮʘʤ. ʆʥ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ, ʧʨʦʚʝʨʷʪʴ ʚʚʦʜ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʦʪʧʨʘʚʣʷʪʴ ʠ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʩ ʩʝʨʚʝʨʘ ʙʝʟ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮʳ [3]. 
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PHP ð ɻ ʪʦ ʩʝʨʚʝʨʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘ 

ʩʝʨʚʝʨʝ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʠʟ ʬʦʨʤʳ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ, ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ 

ʠ ʦʪʧʨʘʚʣʷʪʴ ʦʪʚʝʪʳ ʦʙʨʘʪʥʦ [4]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ JavaScript ʠ PHP ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʬʦʨʤ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʦʜʭʦʜʦʤ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʦʜʜʝʨʞʢʫ ʚʝʙ-ʙʨʘʫʟʝʨʘʤʠ 

ʠ ʚʝʙ-ʩʝʨʚʝʨʘʤʠ. ʆʙʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʣʘʜʘʶʪ ʦʙʰʠʨʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʩ HTML ʠ 

CSS, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʫʜʦʙʥʳʤʠ ʠ ʛʠʙʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ. ʇʨʠʤʝʨs JavaScript ʠ PHP ʢʦʜʘ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʪʧʨʘʚʢʠ ʬʦʨʤʳ ʠ ʚʘʣʠʜʘʮʠʠ ʜʘʥʥʳʭ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩʫʥʢʘʭ 3-4. 

 

  
ʈʠʩ. 3. ʇʨʠʤʝʨ JavaScript ʢʦʜʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʪʧʨʘʚʢʠ ʬʦʨʤʳ ʠ ʚʘʣʠʜʘʮʠʠ ʜʘʥʥʳʭ 

 

 
ʈʠʩ. 4. ʇʨʠʤʝʨ PHP ʢʦʜʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʪʧʨʘʚʢʠ ʬʦʨʤʳ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ JavaScript ʙʝʟ ʨʘʩʰʠʨʷʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʳʤ ʠ 

ʟʘʪʨʘʪʥʳʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʧʦʜʦʡʪʠ ʙʠʙʣʠʦʪʝʢʠ jQuery ʠʣʠ ʬʨʝʡʤʚʦʨʢʠ React ʠʣʠ Vue.js. ʆʥʠ 
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ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʛʦʪʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʶʪ ʧʨʦʮʝʩʩ 

ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʝ. ɹʠʙʣʠʦʪʝʢʠ jQuery ʠ ʬʨʝʡʤʚʦʨʢʠ 

React ʠ Vue.js ʷʚʣʷʶʪʩʷ ʧʦʧʫʣʷʨʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʚʝʙ-

ʩʘʡʪʦʚ. 

jQuery ð ɻ ʪʦ ʙʳʩʪʨʘʷ, ʢʦʤʧʘʢʪʥʘʷ ʠ ʤʦʱʥʘʷ ʙʠʙʣʠʦʪʝʢʘ JavaScript, ʢʦʪʦʨʘʷ ʫʧʨʦʱʘʝʪ 

ʤʘʥʠʧʫʣʷʮʠʶ DOM, ʦʙʨʘʙʦʪʢʫ ʩʦʙʳʪʠʡ, ʘʥʠʤʘʮʠʶ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʝʨʚʝʨʦʤ [5]. ʆʥʘ ʦʙʣʝʛʯʘʝʪ 

ʥʘʧʠʩʘʥʠʝ ʢʦʜʘ JavaScript ʠ ʫʣʫʯʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ jQuery 

ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʢ ʬʦʨʤʝ ʟʘʢʘʟʘ ʪʦʨʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 
ʈʠʩ. 5. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ jQuery ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʢ ʬʦʨʤʝ ʟʘʢʘʟʘ ʪʦʨʪʦʚ 

 

ʌʨʝʡʤʚʦʨʢʠ React ʠ Vue.js ð ɻ ʪʦ ʩʦʚʨʝʤʝʥʥʳʝ JavaScript-ʬʨʝʡʤʚʦʨʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʩʦʟʜʘʚʘʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʥʝʥʪʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ [6]. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʜʝʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʥʝʟʘʚʠʩʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʫʣʫʯʰʘʶʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ ʚʠʨʪʫʘʣʴʥʦʛʦ DOM. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ jQuery ʠʣʠ ʬʨʝʡʤʚʦʨʢʦʚ React ʠ Vue.js ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʦʧʨʦʩʥʳʭ ʬʦʨʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʛʦʪʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʶʪ 

ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ, ʫʣʫʯʰʘʶʪ ʩʪʨʫʢʪʫʨʫ ʢʦʜʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʪʣʠʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ. ʇʨʠʤʝʨ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ Vue.js ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʧʨʝʜʧʨʦʩʤʦʪʨʘ ʪʦʨʪʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ 

ʨʠʩʫʥʢʝ 6. 

 

 
ʈʠʩ. 6. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Vue.js ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʧʨʝʜʧʨʦʩʤʦʪʨʘ ʪʦʨʪʘ 

 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʟʘʢʘʟʘ ʪʦʨʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʦʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʫʣʠʥʘʨʥʦʡ ʠʥʜʫʩʪʨʠʠ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʦʪʢʨʳʚʘʝʪ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ: 

- ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʣʠʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʪʦʨʪʳ, 

ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʠ 

ʫʢʨʝʧʣʷʝʪ ʩʚʷʟʴ ʩ ʙʨʝʥʜʦʤ. 

- ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʙʠʟʥʝʩʫ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʬʦʨʤ, ʥʘʯʠʥʦʢ, ʚʝʩʦʚ ʠ ʜʝʢʦʨʘʮʠʡ 
ʜʣʷ ʪʦʨʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʠʚʣʝʯʝʥʠʶ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ. 
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- ɹʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʦʨʪʘ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʬʦʨʤʝ, ʙʠʟʥʝʩ 
ʤʦʞʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʟʘʢʘʟʦʚ. 

- ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ ʮʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʢʣʠʝʥʪʦʚ, ʯʪʦ ʧʦʤʦʛʘʝʪ 
ʘʜʘʧʪʠʨʦʚʘʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʫʧʨʘʚʣʷʪʴ 

ʟʘʧʘʩʘʤʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. 

- ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʟʘʢʘʟʝ ʪʦʨʪʦʚ ʜʝʣʘʝʪ ʙʠʟʥʝʩ ʙʦʣʝʝ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʥʘ ʨʳʥʢʝ, ʧʨʠʚʣʝʢʘʷ ʚʥʠʤʘʥʠʝ ʢʣʠʝʥʪʦʚ ʠ ʚʳʜʝʣʷʷ ʝʛʦ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʙʩʪʚʘ ʠ ʠʥʪʫʠʪʠʚʥʦʡ ʧʦʥʷʪʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʟʘʢʘʟʘ ʪʦʨʪʦʚ, ʨʘʟʨʘʙʦʪʘʥ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʘʢʝʪ ʦʧʨʦʩʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʤʝʨʳ ʤʘʢʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 7-9. 

 

 
ʈʠʩ. 7. ʇʨʠʤʝʨ ʤʘʢʝʪʘ çɺʳʙʝʨʝʪʝ ʬʦʨʤʫè ʜʣʷ ʬʦʨʤʳ ʟʘʢʘʟʘ ʪʦʨʪʘ 

 

 
ʈʠʩ. 8. ʇʨʠʤʝʨ ʤʘʢʝʪʘ çɺʳʙʝʨʝʪʝ ʥʘʯʠʥʢʫè ʜʣʷ ʬʦʨʤʳ ʟʘʢʘʟʘ ʪʦʨʪʘ 
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ʈʠʩ. 9. ʇʨʠʤʝʨ ʤʘʢʝʪʘ çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʪʘʣʠè ʜʣʷ ʬʦʨʤʳ ʟʘʢʘʟʘ ʪʦʨʪʘ 

 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʟʘʢʘʟʘ ʪʦʨʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʦʧʨʦʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʰʘʛ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʢʫʣʠʥʘʨʥʦʛʦ ʙʠʟʥʝʩʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ HTML, CSS, JavaScript, PHP, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʫʜʦʙʥʳʡ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʟʘʢʘʟʘ, ʢʦʪʦʨʳʡ ʫʣʫʯʰʘʝʪ ʦʧʳʪ ʢʣʠʝʥʪʦʚ ʠ ʧʦʚʳʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʥʝ ʪʦʣʴʢʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʟʘʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʠʝʥʪʦʚ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʩʣʫʛʠ, ʥʦ ʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʨʦʩʪʘ ʙʠʟʥʝʩʘ ʚ ʢʫʣʠʥʘʨʥʦʡ 

ʠʥʜʫʩʪʨʠʠ. ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʫ ʫʩʣʫʛ ʧʠʪʘʥʠʷ ʧʦʤʦʛʘʝʪ ʫʢʨʝʧʠʪʴ ʧʦʟʠʮʠʠ 

ʢʦʤʧʘʥʠʠ ʥʘ ʨʳʥʢʝ ʠ ʫʩʧʝʰʥʦ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʦʪʨʘʩʣʠ. 
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ʈ.ʉ. ʄʘʢʘʨʦʚ  
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ɸʅɸʃʀɿ ʂʃɸʉʉʀʌʀʂɸʎʀʀ ʇʆʇʋʃʗʈʅʓʍ ʇʃɸʊʅʓʍ ɻɸʈʅʀʊʋʈ 
 

É ʈ.ʉ. ʄʘʢʘʨʦʚ, 2024 
 
ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʠʩʩʣʝʜʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʢʣʘʩʩʳ ʛʘʨʥʠʪʫʨ ʩʨʝʜʠ ʢʨʫʧʥʝʡʰʠʭ ʧʣʦʱʘʜʦʢ 

ʧʨʦʜʘʞʠ ʛʘʨʥʠʪʫʨ. ʉʨʝʜʠ ʠʤʝʶʱʠʭʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʦʪʦʙʨʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʢʨʫʧʥʝʡʰʠʭ ʧʣʦʱʘʜʦʢ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʉʨʝʜʠ 

140 ʩʘʡʪʦʚ ʦʪʦʙʨʘʥʳ 11. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 103 ʛʘʨʥʠʪʫʨʳ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʢʣʘʩʩʦʤ ʧʣʘʪʥʳʭ 

ʛʘʨʥʠʪʫʨ ʦʢʘʟʘʣʩʷ çʛʨʦʪʝʩʢè. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ï çʘʥʪʠʢʚʘè. ʅʘ ʪʨʝʪʴʝʤ ï ʧʦʜʢʣʘʩʩ ʘʢʮʠʜʝʥʪʥʳʭ 

ʛʘʨʥʠʪʫʨ, ʠʤʠʪʠʨʫʶʱʠʭ ʨʫʢʦʧʠʩʴ. ʉʪʘʪʴʷ ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʩʪʫʜʝʥʪʘʤ ʜʠʟʘʡʥʝʨʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʜʠʟʘʡʥʝʨʘʤ, ʞʝʣʘʶʱʠʤ ʩʦʟʜʘʚʘʪʴ ʧʣʘʪʥʳʝ ʛʘʨʥʠʪʫʨʳ. ɼʘʣʴʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ (ʢʨʦʤʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʣʘʩʩʫ), ʚʣʠʷʶʱʠʭ ʥʘ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʛʘʨʥʠʪʫʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʰʨʠʬʪ, ʛʘʨʥʠʪʫʨʘ, ʛʨʦʪʝʩʢ, ʘʥʪʠʢʚʘ 

 

R.S. Makarov 
 
Saint Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 
 
ANALYSIS OF THE CLASSIFICATION OF POPULAR TYPEFACES 
 

The purpose of this article is to investigate the most popular typeface classes among the largest typeface 

marketplaces. Among the available classifications, a classification was selected for use in the study. The topical 

keywords were selected to identify the largest sites. Eleven sites were selected among 140 sites. A total of 103 

headsets were analyzed. The most popular class of paid typefaces turned out to be sans serif. Second popular 

typefaces were serifs, while the third place went to a subclass of accidental typefaces that mimic a manuscript. 

This article will be useful for design students and designers who want to create paid typefaces. 

Further area of research is the analysis of other factors (besides class affiliation) influencing the popularity of 

headsets. 

Keywords: font, typeface, serif, sans serif. 

 

ʊʠʧʦʛʨʘʬʠʢʘ ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʦʤ ʦʬʦʨʤʣʝʥʠʷ ʧʝʯʘʪʥʦʛʦ ʪʝʢʩʪʘ, ʙʘʟʠʨʫʶʱʠʤʩʷ ʥʘ 

ʦʧʨʝʜʝʣʸʥʥʳʭ, ʧʨʠʩʫʱʠʭ ʢʦʥʢʨʝʪʥʦʤʫ ʷʟʳʢʫ ʧʨʘʚʠʣʘʭ, ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʙʦʨʘ ʠ ʚʸʨʩʪʢʠ [1]. ɺ ʧʦʠʩʢʘʭ 

ʫʥʠʢʘʣʴʥʦʛʦ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʠ ʧʨʠʙʝʛʘʶʪ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ ʧʣʘʪʥʳʭ ʰʨʠʬʪʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʥʳʭ ʰʨʠʬʪʦʚ ʘʢʪʫʘʣʴʥʦ ʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʢʘʢ ʰʠʨʦʢʠʤ ʩʧʨʦʩʦʤ ʥʘ ʥʠʭ, ʪʘʢ ʠ 

ʠʤʝʶʱʠʤʩʷ ʧʨʝʜʣʦʞʝʥʠʝʤ. 

ʆʜʥʘʢʦ ʧʣʘʪʥʳʝ ʰʨʠʬʪʳ ʠʥʪʝʨʝʩʫʶʪ ʥʝ ʪʦʣʴʢʦ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʦ ʠ ʪʝʭ, ʢʪʦ ʠʭ ʩʦʟʜʘʝʪ. ʉʦʟʜʘʚʘʷ 

ʧʣʘʪʥʳʡ ʰʨʠʬʪ, ʜʠʟʘʡʥʝʨ ʞʝʣʘʝʪ, ʯʪʦʙʳ ʝʛʦ ʰʨʠʬʪ ʙʳʣ ʚʦʩʪʨʝʙʦʚʘʥ. ʊʘʢ ʯʪʦ ʞʝ ʬʦʨʤʠʨʫʝʪ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʰʨʠʬʪʘ? 

ʅʘ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʰʨʠʬʪʘ ʤʦʛʫʪ ʚʣʠʷʪʴ ʨʘʟʥʳʝ ʬʘʢʪʦʨʳ. ɺ ʮʝʣʷʭ ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʲʝʤʘ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʘʥʥʳʭ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʫʜʝʪ ʦʮʝʥʝʥ ʬʘʢʪʦʨ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʰʨʠʬʪʦʚ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʛʨʫʧʧʘʤ ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʰʨʠʬʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʦʜʠʥʥʘʜʮʘʪʠ ʢʨʫʧʥʝʡʰʠʭ ʧʦ ʦʙʲʝʤʫ ʧʦʩʝʱʝʥʠʷ ʚ ʤʝʩʷʮ ʧʣʦʱʘʜʢʘʭ ʧʨʦʜʘʞʠ ʰʨʠʬʪʦʚ, ʛʜʝ 

ʠʤʝʝʪʩʷ ʬʠʣʴʪʨ ʧʦʠʩʢʘ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʨʠʦʙʨʝʪʘʝʤʳʝ ʰʨʠʬʪʳ.  

ʂʘʢ ʚ ʢʥʠʛʘʭ ʧʦ ʪʠʧʦʛʨʘʬʠʢʝ, ʪʘʢ ʠ ʥʘ ʩʘʡʪʘʭ ʩʢʘʯʠʚʘʥʠʷ/ʧʨʠʦʙʨʝʪʝʥʠʷ ʰʨʠʬʪʦʚ ʠʤʝʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʰʨʠʬʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʨʫʧʧʳ.  

ʈʘʩʩʤʦʪʨʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʘʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʘʟʚʘʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʰʨʠʬʪʦʚ, 

ʧʦʟʚʦʣʠʪ ʚʳʜʝʣʠʪʴ ʠʩʧʦʣʴʟʫʝʤʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʚ ʮʝʣʷʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʧ.1.1 ʜʝʡʩʪʚʫʶʱʝʛʦ ʚ ʈʦʩʩʠʠ ɻʆʉʊ 3489.1-71 ʚʩʝ ʰʨʠʬʪʳ ʜʝʣʷʪʩʷ ʥʘ çʰʝʩʪʴ ʛʨʫʧʧ ʠ 

ʦʜʥʫ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶè: 1 - ɻʨʫʧʧʘ ʨʫʙʣʝʥʳʭ ʰʨʠʬʪʦʚ. 2 - ɻʨʫʧʧʘ ʰʨʠʬʪʦʚ ʩ ʝʜʚʘ ʥʘʤʝʪʠʚʰʠʤʠʩʷ 

ʟʘʩʝʯʢʘʤʠ. 3 - ɻʨʫʧʧʘ ʤʝʜʠʝʚʘʣʴʥʳʭ ʰʨʠʬʪʦʚ. 4 - ɻʨʫʧʧʘ ʦʙʳʢʥʦʚʝʥʥʳʭ ʰʨʠʬʪʦʚ. 5 - ɻʨʫʧʧʘ ʙʨʫʩʢʦʚʳʭ 

ʰʨʠʬʪʦʚ. 6 - ɻʨʫʧʧʘ ʥʦʚʳʭ ʤʘʣʦʢʦʥʪʨʘʩʪʥʳʭ ʰʪʨʠʭʦʚ. ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʰʨʠʬʪʳ, 
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ʧʦʩʪʨʦʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨ ʨʠʩʫʥʢʦʚ ʢʦʪʦʨʳʭ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʰʨʠʬʪʦʚ ʰʝʩʪʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ.  

ʀʤʝʶʱʘʷʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʣʠʰʢʦʤ ʤʘʣʘ ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʰʨʠʬʪʦʚ, ʧʦʵʪʦʤʫ ʜʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʙʫʜʝʪ. 

ɺ ʩʚʦʝʤ ʦʩʥʦʚʘʪʝʣʴʥʦʤ ʪʨʫʜʝ ʧʦ ʪʠʧʦʛʨʘʬʠʢʝ ɼʞʝʡʤʩ ʌʝʣʠʯʠ ʩʯʠʪʘʝʪ, ʯʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʰʨʠʬʪʳ ï ʧʦ ʠʭ ʨʦʣʠ ʥʘ ʩʪʨʘʥʠʮʝ [2, ʩ. 66]. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʰʨʠʬʪʳ ʦʙʳʯʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 

- ʪʝʢʩʪʦʚʳʝ, ʠʣʠ ʥʘʙʦʨʥʳʝ (text); 

- ʘʢʮʠʜʝʥʪʥʳʝ, ʠʣʠ ʚʳʜʝʣʠʪʝʣʴʥʳʝ (display); 

- ʜʝʢʦʨʘʪʠʚʥʳʝ (decorative). 

ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝ ʧʦʜʦʡʜʝʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ ʩʘʡʪʦʚ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʛʘʨʥʠʪʫʨʳ ʩʦʛʣʘʩʥʦ ʠʭ ʩʪʠʣʝʚʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. 

ɹʨʠʪʘʥʩʢʘʷ ʩʪʘʥʜʘʨʪʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʛʘʨʥʠʪʫʨ ï ʨʘʥʥʷʷ ʤʦʜʝʣʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʘʨʥʠʪʫʨ ATypI 

ï ʜʝʣʠʪ ʛʘʨʥʠʪʫʨʳ ʥʘ ʩʣʝʜʫʶʱʠʝ [3]:  

- Classicals: Humanist, Garalde, Transitional. 

- Moderns: Didone, Slab-serif / Mechanistic, Lineale (Grotesque, Neo-grotesque, Geometric, 

Humanist). 

- Calligraphics: Glyphic, Script, Graphic. 

ʇʦʩʢʦʣʴʢʫ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʠʧʦʛʨʘʬʦʚ ʦʪʢʘʟʘʣʘʩʴ ʦʪ ʪʘʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ, ʪʦ ʨʝʰʝʥʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʘʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. 

ɸʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʘʡʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʝʜʠʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʝʪ. ʀʤʝʶʪʩʷ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʝ ʛʨʫʧʧʳ, ʥʘʧʨʠʤʝʨ: ʘʥʪʠʢʚʘ, ʙʨʫʩʢʦʚʳʝ ʰʨʠʬʪʳ, ʛʨʦʪʝʩʢʠ, ʘʢʮʠʜʝʥʪʥʳʝ, ʨʫʢʦʧʠʩʥʳʝ ʠ 

ʜʠʟʘʡʥʝʨʩʢʠʝ (ʘʚʪʦʨʩʢʠʝ) ʰʨʠʬʪʳ.  

ʅʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʫʶ ʠ ʫʜʦʙʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʥʘ ʧʦʧʫʣʷʨʥʦʤ, 

ʪʝʤʘʪʠʯʝʩʢʦʤ ʩʘʡʪʝ paratype.ru. ɸ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʫʯʠʪʳʚʘʶʱʫʶ ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʠʝ, 

ʪʘʢ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʘʨʥʠʪʫʨ, ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʚ ʢʥʠʛʝ ʂʦʨʦʣʴʢʦʚʦʡ ɸ. çɾʠʚʘʷ ʪʠʧʦʛʨʘʬʠʢʘè 

[4]. ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʫʯʠʪʳʚʘʝʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʚʟʛʣʷʜʳ ʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ, ʥʦ ʠ ʠʤʝʝʪ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʪʠʣʷ ʠ ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʩʝʤʝʡʩʪʚ ʰʨʠʬʪʦʚ 

ʢʘʞʜʦʡ ʛʨʫʧʧʳ, ʪʦ ʚ ʮʝʣʷʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʜʘʥʥʦʛʦ ʘʚʪʦʨʘ. 

ʂʦʨʦʣʴʢʦʚʘ ɸ. ʧʨʝʜʣʘʛʘʝʪ ʜʝʪʘʣʴʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩ ʦʧʠʩʘʥʠʷʤʠ ʠ ʧʨʠʤʝʨʘʤʠ. ʂʨʘʪʢʦʝ 

ʠʟʣʦʞʝʥʠʝ ʝʸ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

I. ɸʥʪʠʢʚʘ. 

II. ɹʨʫʩʢʦʚʳʝ ʰʨʠʬʪʳ, ʘ ʪʘʢʞʝ ʰʨʠʬʪʳ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤʠ ʟʘʩʝʯʢʘʤʠ. 

III. ɻʨʦʪʝʩʢʠ. 

IV. çʇʨʠʤʝʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʘʢʮʠʜʝʥʪʥʳʭ ʰʨʠʬʪʦʚè: 

1) ɺʘʨʠʘʮʠʦʥʥʳʝ  

1. çʉʚʝʨʭ-è.  

2. ɼʝʢʦʨʠʨʦʚʘʥʥʳʝ.  

3. çʉʧʝʮʵʬʬʝʢʪʳè. 

2) ʀʤʠʪʘʮʠʦʥʥʳʝ  

1. ʈʫʢʦʧʠʩʥʳʝ.  

1ʘ. ʉʪʘʨʠʥʥʳʝ ʧʦʯʝʨʢʠ.  

2. ʉʪʠʣʠʩʪʠʯʝʩʢʠʝ.  

3. ʊʝʭʥʠʯʝʩʢʠʝ. 

3) çʇʨʦʯʠʝè:  

1. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ.  

2. ʇʨʝʜʤʝʪʥʳʝ 

3. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ 

4. ʃʦʛʠʯʝʩʢʠʝ/ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ. 

5. çʉʣʫʯʘʡʥʳʝè. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʮʝʣʷʭ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʦʚʦ çʛʘʨʥʠʪʫʨʘè ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʘ 

ʩʘʡʪʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʘʨʥʠʪʫʨʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʰʨʠʬʪʦʚ (ʥʘʯʝʨʪʘʥʠʡ), ʠ ʢʦʛʜʘ 

ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʧʠʩʢʘ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʛʘʨʥʠʪʫʨ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʠʤ ʰʨʠʬʪʦʤ. 

 

ʆʪʙʦʨ ʩʘʡʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʧʣʘʪʥʳʭ ʰʨʠʬʪʦʚ.  

ʋʩʣʦʚʠʷʤʠ ʚʳʙʦʨʘ ʜʣʷ ʘʥʘʣʠʟʘ ʧʣʘʪʥʳʭ ʛʘʨʥʠʪʫʨ ʷʚʠʣʠʩʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ ʢʨʠʪʝʨʠʠ. 

1. ʉʘʡʪ ʧʦʩʚʷʱʸʥ ʰʨʠʬʪʘʤ ʠ ʥʘ ʩʘʡʪʝ ʚʦʟʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʰʨʠʬʪʳ. 

2. ʅʘ ʩʘʡʪʝ ʠʤʝʝʪʩʷ ʨʘʟʜʝʣ ʠʣʠ ʬʠʣʴʪʨ ʧʦ ʰʨʠʬʪʘʤ, ʦʙʦʟʥʘʯʘʶʱʠʡ çʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝè 

ʠʣʠ çʯʘʩʪʦ ʧʨʠʦʙʨʝʪʘʝʤʳʝè ʰʨʠʬʪʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʨʘʟʜʝʣʳ ʠʤʝʶʪ ʥʘʟʚʘʥʠʝ çBest Sellingè.  

3. ʉʘʡʪ ʠʤʝʝʪ ʧʦʟʠʮʠʶ ʦʪ 1 ʧʦ 20 (ʛʣʫʙʠʥʘ ʧʦʠʩʢʘ ï 2 ʩʪʨʘʥʠʮʳ ʚʳʜʘʯʠ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ), 
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ʧʦʢʘʟʳʚʘʝʤʳʭ ʧʦ ʧʦʠʩʢʦʚʦʡ (çʢʣʶʯʝʚʦʡè) ʬʨʘʟʝ. 

4. ʉʘʡʪ ʧʨʦʜʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʳʝ ʰʨʠʬʪʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʪʙʦʨʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʣʶʯʝʚʳʭ ʬʨʘʟ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 7 

ʢʣʶʯʝʚʳʭ ʬʨʘʟ (ʪʘʙʣ. 1), ʧʦ ʢʦʪʦʨʳʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʙʫʜʫʪ ʧʦʢʘʟʘʥʳ ʩʘʡʪʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ 

ʂʨʠʪʝʨʠʷʤ 1 ʠ 2.  

ɺ ʢʘʯʝʩʪʚʝ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ Google. ɼʣʷ ʪʦʯʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʢʣʶʯʝʚʳʭ ʬʨʘʟ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʧʝʨʘʪʦʨ ʧʦʠʩʢʘ ï ʢʘʚʳʯʢʠ: " ". 

ʊʘʙʣʠʮʘ. 1. ʆʪʦʙʨʘʥʥʳʝ ʢʣʶʯʝʚʳʝ ʬʨʘʟʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʨʝʣʝʚʘʥʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ Google 

˴͡Ό;͔͍͊Ύ ͺͪ͊͊͘ 
˽͙͔͔ͪͣͪͤͦ ͙ͦ͟͡;͔͍ͫͭͦ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͍·͒͊;͙ όζ͔͍͒ͦͯͣͤͭͦ͟ηύ ͨͦ 

͊ͨͪͦͫͯ͘Σ ͨͦͫ;͙͔ͭ͊ͤͤͦ Google 

"buy a font" 1 050 000 

"buy fonts" 57 200 

"buy a font for commercial use" 5 

"commercial use fonts" 189 000 

"best selling fonts" 50 000 

"͙ͯͨͭ͟Έ ΄͙ͪͺͭ" 24 700 

"͎͔͒ ͙ͯͨͭ͟Έ ΄͙ͪͺͭ" 142 

 

ʇʨʠ ʛʣʫʙʠʥʝ ʧʦʠʩʢʘ ʚ 2 ʩʪʨʘʥʠʮʳ ʚʳʜʘʯʠ (ʧʦ 10 ʜʦʢʫʤʝʥʪʦʚ ʥʘ 1 ʩʪʨʘʥʠʮʫ ʚʳʜʘʯʠ) ʧʨʠ 7 

ʢʣʶʯʝʚʳʭ ʬʨʘʟʘʭ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 140 ʜʦʢʫʤʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʘ ʩʘʡʪʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ 

ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ, ʙʳʣʠ ʦʪʦʙʨʘʥʳ 11 ʩʘʡʪʦʚ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ. 2. ʉʧʠʩʦʢ ʦʪʦʙʨʘʥʥʳʭ ʩʘʡʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʛʘʨʥʠʪʫʨ 

ˮͫͭͦ;͙ͤ͟Σ Ѕ ˢ͔͒ͪͫ ͍͔͋-͚ͫ͊ͭ͊ 

1 https://www.myfonts.com/collections/best-seller 

2 https://creativemarket.com/fonts 

3 https://www.fontspring.com/bestselling  

4 https://graphicriver.net/popular_item/by_category?category=fonts 

5 https://www.fontshop.com/best-selling-fonts 

6 https://typetype.org/fonts/bestseller/ 

7 https://www.fonts.com/browse/best-sellers 

8 https://www.fontsera.com/best-selling/ 

9 https://blkbk.ink/collections/best-selling-fonts 

10 https://www.creativefabrica.com/tag/best-selling-fonts/  

11 https://www.paratype.ru/catalog?sortType=bestsellers 

 

ɸʥʘʣʠʟ ʢʣʘʩʩʦʚ ʧʣʘʪʥʳʭ ʛʘʨʥʠʪʫʨ.  

ɺ ʮʝʣʷʭ ʦʛʨʘʥʠʯʝʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʘʥʥʳʭ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦ 10 ʩʘʤʳʭ 

ʧʦʧʫʣʷʨʥʳʭ ʧʣʘʪʥʳʭ ʰʨʠʬʪʦʚ ʠʟ ʚʳʙʨʘʥʥʳʭ 11 ʩʘʡʪʦʚ.  

ʇʦʜʩʯʝʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʘʨʥʠʪʫʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝ ʥʘ ʚʩʝʭ ʩʘʡʪʘʭ ʚ ʨʘʟʜʝʣʝ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʧʣʘʪʥʳʭ ʛʘʨʥʠʪʫʨ ʠʤʝʣʦʩʴ ʧʦ 10 ʛʘʨʥʠʪʫʨ, ʧʦʵʪʦʤʫ ʠʪʦʛʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʘʨʥʠʪʫʨ ï 103. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʘʨʥʠʪʫʨ ʚ ʨʘʟʜʝʣʘʭ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʣʘʪʥʳʭ 

ʰʨʠʬʪʦʚ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ. 3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʘʨʥʠʪʫʨ ʚ ʨʘʟʜʝʣʘʭ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʣʘʪʥʳʭ ʰʨʠʬʪʦʚ 

˴͊ͫͫ͡ ͎͙͊ͪͤͭͯͪ· 
˴͙ͦ͡;͔͍ͫͭͦ ͪ͊͘Σ ͎ͦ͒͊͟ ͊ͫͫ͟͡ ͍͔ͫͭͪ;͊ͫ͡Ύ ͍ ͔͔ͪ͊͒͘͡ ͙͔͔ͤ͊͋ͦ͡ ͨͦͨͯ͡Ύͪͤ·ͻ 

ͨ͊ͭͤ͡·ͻ ΄͙ͪͺ͍ͭͦ 

˥͔ͪͦͭͫ͟ 45 

ˢ͟ͼ͙͔͒ͤͭΥ 
- ͪ ͙ͯͦͨͫͤ͟·͚ 
- ͫ ͍͔ͪͻ͙͗ͪͤ·͚ 
- ͫ ͙͙͙ͭͫͭ͡;͔͙͚ͫ͟ 

26 
(22) 
(2) 
(2) 

ˢ͙͍ͤͭ͊͟ 17 

˽ͪͦ;͙͔ 3 

 

ɻʨʦʪʝʩʢ ʦʢʘʟʘʣʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʣʘʩʩʦʤ ʛʘʨʥʠʪʫʨ. ʈʝʞʝ ʚʩʝʛʦ ʩʨʝʜʠ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʧʣʘʪʥʳʭ ʰʨʠʬʪʦʚ ʚʩʪʨʝʯʘʣʠʩʴ ʪʘʢʠʝ ʰʨʠʬʪʳ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ 

ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʢʣʘʩʩʫ. 

ʊʘʢʠʝ ʛʘʨʥʠʪʫʨʳ, ʢʘʢ Gilroy, Proxima Nova, Sofia Pro, FF Din, Neue Helvetica, Futura, Avenir, 
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Helvetica, Univers, Frutiger (ʚʩʝ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ɻʨʦʪʝʩʢʫ) ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ (ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʘ. 4. ɻʘʨʥʠʪʫʨʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ, ʢʦʛʜʘ ʛʘʨʥʠʪʫʨʘ ʚʩʪʨʝʪʠʣʘʩʴ ʚ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʩʨʝʜʠ 10 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʣʘʪʥʳʭ ʩʝʤʝʡʩʪʚ 

˹͍͙͔͊͊ͤ͘ ͎͙͊ͪͤͭͯͪ· 
˴͙ͦ͡;͔͍ͫͭͦ ͪ͊͘Σ ͎ͦ͒͊͟ ͎͙͊ͪͤͭͯͪ͊ ͍͔͙ͫͭͪͭ͊ͫ͡Έ ͍ ͪ͊ͤ͘·ͻ ͙ͫͭͦ;͙ͤ͊͟ͻ ͔͙ͫͪ͒ мл 
͙͔͔ͤ͊͋ͦ͡ ͨͦͨͯ͡Ύͪͤ·ͻ ͨ͊ͭͤ͡·ͻ ͔͔͚͍ͫͣͫͭ 

Proxima Nova 5 

Gilroy 4 

Neue Helvetica 3 

Univers 3 

Futura 3 

Sofia Pro 2 

FF Din 2 

Helvetica 2 

Frutiger 2 

Avenir 2 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʛʘʨʥʠʪʫʨʦʡ ʦʢʘʟʘʣʘʩʴ Proxima Nova, ʚʩʪʨʝʪʠʚʰʘʷʩʷ ʚ 5 ʠʟ 

11 ʠʩʪʦʯʥʠʢʦʚ (45% ʩʣʫʯʘʝʚ). 

ɽʩʣʠ ʠʩʢʣʶʯʠʪʴ ʧʦʚʪʦʨʝʥʠʷ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʛʘʨʥʠʪʫʨ, ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʦʚ 

ʰʨʠʬʪʦʚ ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʟʥʘʯʝʥʠʷʤ (ʪʘʙʣ. 5). 

ʊʘʙʣʠʮʘ. 5. ʂʦʣʠʯʝʩʪʚʦ ʫʥʠʢʘʣʴʥʳʭ ʛʘʨʥʠʪʫʨ 

˴͊ͫͫ͡ ͎͙͊ͪͤͭͯͪ· ˴͙ͦ͡;͔͍ͫͭͦ ͪ͊͘Σ ͎ͦ͒͊͟ ͊ͫͫ͟͡ ͍͔ͫͭͪ;͊ͫ͡Ύ ͍ ͔͔ͪ͊͒͘͡ ͙͔͔ͤ͊͋ͦ͡ ͨͦͨͯ͡Ύͪͤ·ͻ 
ͨ͊ͭͤ͡·ͻ ΄͙ͪͺ͍ͭͦ 

˥͔ͪͦͭͫ͟ 27 

ˢ͟ͼ͙͔͒ͤͭ 26 

ˢ͙͍ͤͭ͊͟ 17 

˽ͪͦ;͙͔ 3 

  
ɺʥʦʚʴ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ɻʨʦʪʝʩʢʘ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʧʣʘʪʥʳʤʠ 

ʛʘʨʥʠʪʫʨʘʤʠ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʘ ʰʨʠʬʪʦʚ ʚ ʛʘʨʥʠʪʫʨʘʭ, ʪʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʣʘʪʥʳʝ ʛʘʨʥʠʪʫʨʳ 

ʦʙʣʘʜʘʶʪ ʙ·ʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʰʨʠʬʪʦʚ, ʯʝʤ ʤʝʥʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʣʘʪʥʳʝ ʛʘʨʥʠʪʫʨʳ. 

 

ɸʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʚʳʙʦʨʢʫ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʠʤʝʶʪʩʷ ʨʘʟʥʳʝ 

ʬʘʢʪʦʨʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʘʤʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʧʦʩʦʙʥʳʝ ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ. ɺ ʮʝʣʷʭ ʙʦʣʴʰʝʡ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʰʝʥʦ ʠʩʢʣʶʯʠʪʴ ʪʝ ʛʘʨʥʠʪʫʨʳ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʩʘʡʪʘʭ ʜʠʟʘʡʥʝʨʩʢʠʭ ʩʪʫʜʠʡ, ʢʦʪʦʨʳʝ ʠʭ ʩʦʟʜʘʣʠ.  

ʊʘʙʣʠʮʘ. 6. ʇʝʨʝʩʯʠʪʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʘʨʥʠʪʫʨ, ʠʩʢʣʶʯʘʶʱʝʝ ʩʣʫʯʘʠ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘ ʩʪʫʜʠʷʭ-

ʨʘʟʨʘʙʦʪʯʠʢʘʭ ʵʪʠʭ ʛʘʨʥʠʪʫʨ 

˴͊ͫͫ͡ ͎͙͊ͪͤͭͯͪ· 
˴͙ͦ͡;͔͍ͫͭͦ ͪ͊͘Σ ͎ͦ͒͊͟ ͊ͫͫ͟͡ ͍͔ͫͭͪ;͊ͫ͡Ύ ͍ ͔͔ͪ͊͒͘͡ ͙͔͔ͤ͊͋ͦ͡ ͨͦͨͯ͡Ύͪͤ·ͻ 

ͨ͊ͭͤ͡·ͻ ΄͙ͪͺ͍ͭͦ 

˥͔ͪͦͭͫ͟ 21 

ˢ͟ͼ͙͔͒ͤͭ 16 

ˢ͙͍ͤͭ͊͟ 16 

˽ͪͦ;͙͔ 3 

 

ʀ ʚʥʦʚʴ ʢʣʘʩʩ ʛʘʨʥʠʪʫʨ ɻʨʦʪʝʩʢ ʦʢʘʟʘʣʩʷ ʩʘʤʳʤ ʧʨʠʦʙʨʝʪʘʝʤʳʤ. ɸʢʠʜʝʥʪ ʠ ɸʥʪʠʢʚʘ 

ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʥʘ ʦʜʠʥʘʢʦʚʦʡ ʧʦʟʠʮʠʠ. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ 103 ʛʘʨʥʠʪʫʨʳ ʠʟ ʨʘʟʜʝʣʦʚ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ 

ʧʣʘʪʥʳʭ ʛʘʨʥʠʪʫʨ ʩ 11 ʩʘʡʪʦʚ-ʧʣʦʱʘʜʦʢ ʧʦʢʫʧʢʠ ʛʘʨʥʠʪʫʨ. ɼʘʥʥʳʝ ʩʘʡʪʳ ʷʚʠʣʠʩʴ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʜʘʯʠ Google ʧʨʠ ʚʚʦʜʝ ʢʣʶʯʝʚʳʭ ʬʨʘʟ ʥʘ ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ, 

ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʫʧʠʪʴ ʛʘʨʥʠʪʫʨʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʛʘʨʥʠʪʫʨʳ ʢʣʘʩʩʘ ɻʨʦʪʝʩʢ. ɺʪʦʨʦʝ ʤʝʩʪʦ 

ʧʦʜʝʣʠʣʠ ʢʣʘʩʩ ɸʥʪʠʢʚʘ ʠ ɸʢʮʠʜʝʥʪ. ʆʜʥʘʢʦ ʩʨʝʜʠ ʘʢʮʠʜʝʥʪʥʳʭ ʰʨʠʬʪʦʚ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ 

ʩʪʠʣʝʡ ʰʨʠʬʪʦʚ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʩʨʝʜʠ ʘʢʮʠʜʝʥʪʥʳʭ ʦʢʘʟʘʣʠʩʴ ʛʘʨʥʠʪʫʨʳ, ʠʤʠʪʠʨʫʶʱʠʝ 

ʨʫʢʦʧʠʩʥʦʝ ʥʘʯʝʨʪʘʥʠʝ ʙʫʢʚ. ʊʦ ʝʩʪʴ ʝʸ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʝʪʴʝʡ ʟʥʘʯʠʤʦʡ ʛʨʫʧʧʦʡ ʛʘʨʥʠʪʫʨ, ʧʦʵʪʦʤʫ 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʘʩʩʘ ɻʨʦʪʝʩʢ ʠ ɸʥʪʠʢʚʘ ʦʥʘ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ.  

ʆʜʠʥ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʣʘʪʥʳʝ ʛʘʨʥʠʪʫʨʳ 

ʦʙʣʘʜʘʶʪ ʙ·ʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʰʨʠʬʪʦʚ, ʯʝʤ ʤʝʥʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʣʘʪʥʳʝ ʛʘʨʥʠʪʫʨʳ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʢʫʧʘʝʤʦʛʦ ʢʣʘʩʩʘ ʛʘʨʥʠʪʫʨʳ 

ʩʨʝʜʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʣʦʱʘʜʦʢ ʧʦʢʫʧʢʠ ʰʨʠʬʪʦʚ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʠʥ ʠʟ ʰʘʛʦʚ ʚ ʨʘʤʢʘʭ ʙʦʣʝʝ ʛʣʦʙʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʤʠ ʦʙʣʘʜʘʶʪ ʧʣʘʪʥʳʝ ʛʘʨʥʠʪʫʨʳ. ʉʨʝʜʠ 

ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʦʚʣʠʷʪʴ ʥʘ ʧʨʠʦʙʨʝʪʘʝʤʦʩʪʴ ʛʘʨʥʠʪʫʨ ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ: ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʯʝʨʪʘʥʠʷ 

ʛʘʨʥʠʪʫʨ (ʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ); ʮʝʣʴ ʠʣʠ ʤʝʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; ʦʩʦʙʝʥʥʦʩʪʠ ʰʨʠʬʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʠʭ ʚʦʩʧʨʠʷʪʠʝ ʯʠʪʘʪʝʣʝʤ; ʧʣʦʱʘʜʢʘ ʜʣʷ ʧʨʦʜʘʞʠ; ʩʝʟʦʥʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, ʧʦʚʳʰʝʥʥʳʡ ʩʧʨʦʩ ʥʘ 

ʥʦʚʦʛʦʜʥʶʶ ʪʝʤʘʪʠʢʫ ʟʠʤʦʡ) ʠ ʪ.ʜ.  

ɹʫʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʷʪ ʘʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʧʦʤʦʛʫʪ ʣʫʯʰʝ 

ʧʦʥʷʪʴ, ʢʘʢʠʝ ʰʨʠʬʪʳ ʠʣʠ ʛʘʨʥʠʪʫʨʳ ʩʪʦʠʪ ʩʦʟʜʘʚʘʪʴ, ʝʩʣʠ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʛʘʨʥʠʪʫʨ ʠʣʠ ʰʨʠʬʪʦʚ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʧʨʠʙʳʣʴ ʦʪ ʠʭ ʩʦʟʜʘʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ. Cʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʝʨʩʪʢʠ ʙʫʢʚʘʨʝʡ ʜʣʷ ʙʠʣʠʥʛʚʦʚ ʚ ʧʨʦʛʨʘʤʤʝ Adobe 

InDesign. ʈʘʩʩʤʦʪʨʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʉʘʥʇʠʅ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʚʝʨʩʪʢʝ ʧʦʜʦʙʥʳʭ ʠʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʩʪʠʣʝʚʦʝ ʝʜʠʥʦʦʙʨʘʟʠʝ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʭʦʜ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʤʘʢʝʪʘ ʙʫʢʚʘʨʷ ʜʣʷ ʙʠʣʠʥʛʚʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʨʩʪʢʘ, InDesign, ʙʫʢʚʘʨʴ, ʙʠʣʠʥʛʚ. 
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LAYOUT SETTING OF AN ABC BOOK FOR BILINGUAL CHILDREN IN ADOBE INDESIGN 
 
Abstract. This article is devoted to the features of layout setting of ABC book for bilinguals in Adobe InDesign. 

The Sanitary Rules, compositional rules and stylistic uniformity for such publications are considered. The article 

is demonstrated the process of creating new layout of an ABC book for bilinguals. 

Keywords: layout setting, InDesign, ABC book, bilingual. 

 

ʏʠʩʣʝʥʥʦʩʪʴ ʙʠʣʠʥʛʚʦʚ ʩʝʡʯʘʩ ʨʘʩʪʝʪ ʙʣʘʛʦʜʘʨʷ ʧʨʦʜʦʣʞʘʶʱʝʤʫʩʷ ʧʨʦʮʝʩʩʫ ʛʣʦʙʘʣʠʟʘʮʠʠ, 

ʚʚʠʜʫ ʢʦʪʦʨʦʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ, ʛʨʘʞʜʘʥ 

ʨʘʟʥʳʭ ʩʪʨʘʥ, ʣʶʜʝʡ, ʛʦʚʦʨʷʱʠʭ ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ. ʆʜʥʠʤ ʠʟ ʩʣʝʜʩʪʚʠʡ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʫʩʩʢʦʛʦʚʦʨʷʱʠʭ ʛʨʘʞʜʘʥ, ʧʨʦʞʠʚʘʶʱʠʭ ʟʘ ʛʨʘʥʠʮʝʡ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʱʝʝʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʙʨʘʢʦʚ ʤʝʞʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ. ɼʝʪʠ, ʨʦʞʜʝʥʥʳʝ ʚ ʧʦʜʦʙʥʳʭ ʩʝʤʴʷʭ, 

ʧʝʨʝʥʠʤʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʝʠʭ ʢʫʣʴʪʫʨ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʥʘʜʣʝʞʘʪ ʝʛʦ ʨʦʜʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʭʦʪʷʪ ʧʨʠʦʙʱʠʪʴ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ ʢ ʢʫʣʴʪʫʨʥʦʤʫ ʠ ʷʟʳʢʦʚʦʤʫ ʥʘʩʣʝʜʠʶ ʩʚʦʝʡ ʩʪʨʘʥʳ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï 

ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. ʆʙʫʯʝʥʠʝ ʯʪʝʥʠʶ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʢʫʣʴʪʫʨʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ ʠʟ ʨʫʩʩʢʦʛʦʚʦʨʷʱʠʭ ʩʝʤʝʡ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʟʘ ʨʫʙʝʞʦʤ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠʦʙʱʠʪʴ ʜʝʪʝʡ ʢ ʙʦʛʘʪʦʤʫ ʢʫʣʴʪʫʨʥʦʤʫ ʨʦʩʩʠʡʩʢʦʤʫ 

ʥʘʩʣʝʜʠʶ. 

ɻʣʘʚʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʛʨʘʤʦʪʝ ï ʙʫʢʚʘʨʴ. ɹʫʢʚʘʨʠ ʜʣʷ ʜʝʪʝʡ-ʙʠʣʠʥʛʚʦʚ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʟʘʥʷʪʠʡ ʜʝʪʝʡ ʩʦ ʩʚʦʠʤʠ ʨʦʜʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ, ʯʪʦʙʳ ʜʝʪʠ, ʧʨʦʞʠʚʘʷ ʚ ʠʥʦʡ 

ʷʟʳʢʦʚʦʡ ʩʨʝʜʝ, ʥʝ ʫʪʨʘʪʠʣʠ ʟʥʘʥʠʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʝʛʦ ʢʫʣʴʪʫʨʥʳʡ ʘʩʧʝʢʪ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʚ ʢʘʯʝʩʪʚʝ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʙʠʣʠʥʛʚʳ, ʨʦʜʠʚʰʠʝʩʷ ʚ ʩʝʤʴʷʭ, ʛʜʝ ʨʦʜʠʪʝʣʠ ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ 

ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ. 

ʂ ʩʦʟʜʘʥʠʶ ʙʫʢʚʘʨʝʡ ʚʳʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʝʥʳ ʚ ʉʘʥʇʠʅ 

2.4.7.1166-02. ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʝʨʩʪʢʝ ʜʝʣʷʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ: ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ, ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ 

ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ. 

ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʧʨʘʚʠʣʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʦʩʪʦʷʥʩʪʚʦ ʬʦʨʤʘʪʦʚ ʧʦʣʦʩ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʨʘʟʤʝʱʝʥʠʝ ʪʝʢʩʪʘ ʥʘ ʧʦʣʦʩʘʭ, ʧʨʘʚʠʣʴʥʫʶ ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʪʝʢʩʪ, ʟʘʛʦʣʦʚʢʠ, ʬʦʨʤʫʣʳ, 

ʪʘʙʣʠʮʳ. ʕʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ, ʦʪʙʠʚʢʘʤʠ ʧʦ ʚʳʩʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʢ ʚʳʩʦʪʝ, 

ʢʨʘʪʥʦʡ ʢʝʛʣʶ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ [1]. 

ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠʟʚʘʥʳ ʟʘʱʠʱʘʪʴ ʟʜʦʨʦʚʴʝ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ - ʟʘʱʠʪʫ 

ʟʨʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʯʪʝʥʠʷ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʥʘʮʝʣʝʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʦʙʦʯʠʪʘʝʤʳʭ ʰʨʠʬʪʦʚ, 

ʩʦʙʣʶʜʝʥʠʝ ʚʳʚʝʨʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʪʝʢʩʪʘ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʦʣʝʡ [1]. 

ʉʪʠʣʠʩʪʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʝʜʠʥʦʛʦ ʛʘʨʤʦʥʠʯʥʦʛʦ ʦʙʨʘʟʘ ʠʟʜʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪ ʢ ʩʦʙʣʶʜʝʥʠʶ ʝʜʠʥʦʦʙʨʘʟʠʷ ʪʝʢʩʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ [1]. 

ʊʨʝʙʦʚʘʥʠʷ ʉʘʥʇʠʅ ʦʪʥʦʩʷʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʢ ʠʥʪʝʨʣʠʥʴʷʞʫ, ʢʦʪʦʨʳʡ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʚʸʨʩʪʢʝ 

ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ çʤʝʞʩʪʨʦʯʥʳʤ ʠʥʪʝʨʚʘʣʦʤè (ʘʥʛʣ. line spacing) (ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ï 2).  

ʂʝʛʣʴ ʰʨʠʬʪʘ ʙʫʢʚʘʨʥʦʡ ʯʘʩʪʠ ʠʟʜʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 36 ʧʪ, ʦʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʠʟʜʘʥʠʷʭ 

ʠʟʫʯʘʝʤʦʡ ʙʫʢʚʝ ʚʳʜʝʣʷʶʪ ʮʝʣʫʶ ʩʪʨʘʥʠʮʫ ʫʯʝʙʥʦʛʦ ʠʟʜʘʥʠʷ, ʩʦʩʨʝʜʦʪʘʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʚʥʠʤʘʥʠʝ 

ʨʝʙʝʥʢʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʥʝʡ. 

ɻʘʨʥʠʪʫʨʳ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʳʭ ʙʫʢʚʘʨʥʳʭ ʠʟʜʘʥʠʷʭ, ï ʨʫʙʣʝʥʥʳʝ 

(ʛʨʦʪʝʩʢʦʚʳʝ), ʩʠʤʚʦʣʳ ʢʦʪʦʨʳʭ ʥʝ ʠʤʝʶʪ ʟʘʩʝʯʝʢ, ʰʪʨʠʭʠ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʜʠʥʘʢʦʚʦʡ ʠʣʠ ʧʦʯʪʠ 

ʦʜʠʥʘʢʦʚʦʡ ʪʦʣʱʠʥʳ. 

ʇʨʠ ʚʝʨʩʪʢʝ ʙʫʢʚʘʨʝʡ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʮʚʝʪʦʚʫʶ ʧʘʣʠʪʨʫ ʪʝʢʩʪʘ. ʉʦʛʣʘʩʥʦ ʧ. 3.1.15. 

ʉʘʥʇʠʅ ʚ ʜʝʪʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ: 

- ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʢʩʪʘ ʚʳʚʦʨʦʪʢʫ ʰʨʠʬʪʘ ʠ ʮʚʝʪʥʳʝ ʢʨʘʩʢʠ; 

- ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʪʝʢʩʪʘ ʚʳʚʦʨʦʪʢʫ ʰʨʠʬʪʘ ʠ ʮʚʝʪʥʳʝ ʢʨʘʩʢʠ ʥʘ ʮʚʝʪʥʦʤ ʬʦʥʝ; 

- ʮʚʝʪʥʦʡ ʠ ʩʝʨʳʡ ʬʦʥ ʚ ʧʨʦʧʠʩʷʭ ʠ ʨʘʙʦʯʠʭ ʪʝʪʨʘʜʷʭ ʥʘ ʫʯʘʩʪʢʘʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʠʩʴʤʘ; 

- ʜʣʷ ʥʘʛʣʷʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ (ʛʨʘʬʠʢ, ʩʭʝʤʘ, ʪʘʙʣʠʮʘ, ʜʠʘʛʨʘʤʤʘ ʠ ʪ.ʧ.) ʮʚʝʪʥʳʝ ʢʨʘʩʢʠ ʥʘ 

ʮʚʝʪʥʦʤ ʬʦʥʝ; 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʝʜʠʥʦʦʙʨʘʟʠʝ ʩʪʠʣʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʉʦʛʣʘʩʥʦ 

ʉʘʥʇʠʅ 2.4.7.1166-02, ʧ. 3.2.1.5: ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʠʣʣʶʩʪʨʘʮʠʡ ʥʘ ʧʦʣʦʩʝ ʙʫʢʚʘʨʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʤʝʥʝʝ 

50%, ʚ ʧʦʩʣʝʙʫʢʚʘʨʥʦʡ ʯʘʩʪʠ - ʥʝ ʤʝʥʝʝ 30%. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʧʦʣʦʩʳ ʙʫʢʚʘʨʷ 

ɽ. ɸʛʝʝʚʦʡ [2]. 

https://sudact.ru/law/postanovlenie-glavnogo-gosudarstvennogo-sanitarnogo-vracha-rf-ot_1009/2.4.7/
https://sudact.ru/law/postanovlenie-glavnogo-gosudarstvennogo-sanitarnogo-vracha-rf-ot_1009/2.4.7/
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ʈʠʩ. 1 çɹʫʢʚʘʨʴ ʜʣʷ ʫʤʥʠʯʢʠè ɽ. ɸʛʝʝʚʦʡ 

 

ɺ ʧʨʦʧʠʩʷʭ ʙʫʢʚʘʨʝʡ ʉʘʥʇʠʅ ʨʝʢʦʤʝʥʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʨʘʟʮʦʚ ʙʫʢʚ ʠ ʠʭ 

ʵʣʝʤʝʥʪʦʚ ʩʧʣʦʰʥʳʝ ʠʣʠ ʧʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ, ʘ ʪʘʢʞʝ ʩʪʨʝʣʦʯʥʳʝ ʫʢʘʟʘʪʝʣʠ, ʦʨʠʝʥʪʠʨʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʚʠʞʝʥʠʷ ʨʫʢʠ ʧʨʠ ʧʠʩʴʤʝ. ɼʦʧʫʩʢʘʝʪʩʷ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʨʘʟʮʦʚ ʙʫʢʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʫ ʮʚʝʪʥʫʶ 

ʢʨʘʩʢʫ. ʇʨʠʤʝʥʝʥʠʝ ʪʦʯʝʢ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʨʘʟʮʦʚ ʙʫʢʚ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʛʨʘʤʦʪʳ ʜʝʪʠ ʟʥʘʢʦʤʷʪʩʷ ʩʦ ʚʩʝʤʠ ʙʫʢʚʘʤʠ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. 

ɹʫʢʚʘʨʥʦʝ ʠʟʜʘʥʠʝ ʦʙʳʯʥʦ ʧʦʜʝʣʝʥʦ ʥʘ ʨʘʟʜʝʣʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʦʩʚʷʱʝʥ ʙʫʢʚʝ ʘʣʬʘʚʠʪʘ ʠʟʫʯʘʝʤʦʛʦ 

ʷʟʳʢʘ. ʇʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʥʥʳʭ ʨʘʟʜʝʣʦʚ, ʘ ʪʦʯʥʝʝ ʧʦʨʷʜʦʢ ʠʟʫʯʝʥʠʷ ʙʫʢʚ ʘʣʬʘʚʠʪʘ, ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʩʪʘʚʠʪʝʣʝʡ, ʪ.ʢ. ʵʪʦʪ ʧʦʨʷʜʦʢ ʯʘʩʪʦ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʨʷʜʢʦʤ ʙʫʢʚ ʚ ʘʣʬʘʚʠʪʝ ʷʟʳʢʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʙʫʢʚʘʨʥʦʝ ʠʟʜʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʦʪʨʘʙʦʪʘʪʴ ʠʟʫʯʝʥʥʦʝ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʚʠʜʝ ʟʘʜʘʥʠʡ ʥʘ ʯʪʝʥʠʝ ʩʣʦʛʦʚ ʠ 

ʥʘʧʠʩʘʥʠʝ ʵʪʠʭ ʙʫʢʚ.  

ʇʨʦʝʢʪʥʘʷ ʨʘʙʦʪʘ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 

ʨʘʟʨʘʙʦʪʢʫ ʤʘʢʝʪʘ ʙʫʢʚʘʨʷ ʩ ʚʢʣʶʯʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʧʨʦʧʠʩʝʡ. ʕʪʦʪ ʙʫʢʚʘʨʴ ʠʤʝʝʪ ʜʚʘ ʦʪʣʠʯʥʳʭ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʨʘʟʚʦʨʦʪʘ ï ʜʣʷ ʛʣʘʩʥʦʡ ʙʫʢʚʳ ʠ ʜʣʷ ʩʦʛʣʘʩʥʦʡ ʙʫʢʚʳ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʤʘʢʝʪʦʤ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʩʪʨʘʥʠʮʳ: ʨʘʟʤʝʨ ʩʪʨʘʥʠʮʳ ï ɸ4; ʧʦʣʷ ʩʪʨʘʥʠʮʳ ï 16 ʤʤ, ʦʨʠʝʥʪʘʮʠʷè ï ʢʥʠʞʥʘʷ, 

ʨʘʟʚʦʨʦʪ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʙʫʢʚʘʨʴ ʢʘʢ ʠʟʜʘʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʮʝʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʙʫʯʝʥʠʝ 

ʯʪʝʥʠʶ, ʥʦ ʠ ʧʠʩʴʤʫ, ʪʦ ʣʝʚʘʷ ʧʦʣʦʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʙʫʢʚʳ ï ʟʘʛʣʘʚʥʦʡ ʠ 

ʩʪʨʦʯʥʦʡ, ʘ ʧʨʘʚʘʷ ʧʦʣʦʩʘ ʧʦʣʥʦʩʪʴʶ ʧʦʩʚʷʱʝʥʘ ʦʪʨʘʙʦʪʢʝ ʥʘʚʳʢʦʚ ʚ ʚʠʜʝ ʟʘʜʘʥʠʡ ʥʘ ʯʪʝʥʠʝ ʩʣʦʛʦʚ ʩ 

ʵʪʦʡ ʙʫʢʚʦʡ ʠ ʥʘʧʠʩʘʥʠʝ ʙʫʢʚ, ʢʘʢ ʟʘʛʣʘʚʥʳʭ, ʪʘʢ ʠ ʩʪʨʦʯʥʳʭ. ʈʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʣʝʚʦʡ ʧʦʣʦʩʝ ʠʟʫʯʘʝʤʘʷ 

ʙʫʢʚʘ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʟʘʛʦʣʦʚʢʘ ʨʘʟʜʝʣʘ. ʇʨʘʚʘʷ ʧʦʣʦʩʘ ʧʦ ʩʪʨʫʢʪʫʨʝ ʪʘʢʞʝ ʠʤʝʝʪ ʜʝʣʝʥʠʝ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʙʣʦʢʠ ʧʦ ʪʠʧʫ ʟʘʜʘʥʠʡ: ʟʘʜʘʥʠʝ ʥʘ ʯʪʝʥʠʝ ʩʣʦʛʦʚ ʠ ʩʣʦʚ ʩ ʥʦʚʦʡ ʙʫʢʚʦʡ, ʠʛʨʦʚʳʝ ʟʘʜʘʥʠʷ, ʟʘʜʘʥʠʝ ʥʘ 

ʦʪʨʘʙʦʪʢʫ ʥʘʚʳʢʦʚ ʧʠʩʴʤʘ.  

ɺʳʙʨʘʚ ʤʠʥʠʤʘʣʠʟʤ ʟʘ ʦʩʥʦʚʫ ʜʠʟʘʡʥʘ, ʙʳʣʦ ʨʝʰʝʥʦ ʦʪʢʘʟʘʪʴʩʷ ʥʘ ʣʝʚʦʡ ʧʦʣʦʩʝ ʦʪ ʜʨʫʛʠʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʤʠʤʦ ʠʟʦʙʨʘʞʝʥʠʡ ʠʟʫʯʘʝʤʦʡ ʙʫʢʚʳ ï ʩʪʨʦʯʥʘʷ ʙʫʢʚʘ ʨʘʟʤʝʱʝʥʘ ʧʦʜ 

ʧʨʦʧʠʩʥʦʡ, ʦʥʠ ʟʘʥʠʤʘʶʪ ʚʩʶ ʧʦʣʦʩʫ, ʢʝʛʣʴ ʜʣʷ ʥʠʭ ʚʳʙʨʘʥ ʨʘʚʥʳʤ ʢʝʛʣʷ 463ʧʪ. ɼʣʷ ʪʝʢʩʪʘ ʟʘʜʘʥʠʡ 

ʨʘʟʤʝʨ ʢʝʛʣʷ ʩʦʩʪʘʚʣʷʝʪ 18 ʧʪ. 

ɺ ʯʠʩʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʜʣʷ ʜʝʪʩʢʦʛʦ ʠʟʜʘʥʠʷ ʨʫʙʣʝʥʥʳʭ ʰʨʠʬʪʦʚ ʚʭʦʜʠʪ ʌʫʪʫʨʘ (Futura). 

ʐʨʠʬʪ Futura Bold ʧʨʠʤʝʥʝʥ ʜʣʷ ʙʫʢʚʳ-ʟʘʛʦʣʦʚʢʘ ʠ ʣʝʢʩʠʢʠ ʥʘ ʨʫʩʩʢʦʤ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʦʚ ʧʨʦʠʟʥʦʰʝʥʠʷ ʙʫʢʚʳ ʥʘ ʧʨʘʚʦʡ ʩʪʨʘʥʠʮʝ ʨʘʟʚʦʨʦʪʘ, ʘ ʪʘʢʞʝ ʙʫʢʚ ʚ ʧʝʨʚʦʡ ʷʯʝʡʢʠ ʪʘʙʣʠʮʳ 

ʧʨʦʧʠʩʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʨʥʦʛʦ ʥʘʯʝʨʪʘʥʠʷ ʚ ʟʘʛʦʣʦʚʢʘʭ ʠ ʧʦʜʟʘʛʦʣʦʚʢʘʭ ʬʦʨʤʠʨʫʝʪ ʠʝʨʘʨʭʠʶ ʠ 

ʦʪʜʝʣʷʝʪ ʦʩʪʘʣʴʥʦʡ ʪʝʢʩʪ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʦʣʫʞʠʨʥʦʝ ʥʘʯʝʨʪʘʥʠʝ ʣʝʢʩʠʢʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʠʪʴ ʩʣʦʚʦ ʥʘ ʠʟʫʯʘʝʤʦʤ ʷʟʳʢʝ ʥʘ ʬʦʥʝ ʩʣʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ, ʢʦʪʦʨʳʝ, ʢʘʢ ʠ ʪʝʢʩʪ ʟʘʜʘʥʠʡ, ʦʬʦʨʤʣʝʥʳ 

ʰʨʠʬʪʦʤ Futura Book (ʛʘʨʥʠʪʫʨʘ Futura ʩʦ ʩʚʝʪʣʳʤ ʥʘʯʝʨʪʘʥʠʝʤ). ʉʣʦʚʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ (ʚʪʦʨʦʤ 

ʨʦʜʥʦʤ ʷʟʳʢʝ ʨʝʙʝʥʢʘ-ʙʠʣʠʥʛʚʘ) ʚ ʟʘʜʘʥʠʷʭ ʥʘ ʧʨʘʚʦʡ ʧʦʣʦʩʝ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʫ 

ʨʝʙʝʥʢʘ ʘʩʩʦʮʠʘʮʠʶ ʩ ʫʞʝ ʠʟʚʝʩʪʥʳʤʠ ʝʤʫ ʩʣʦʚʘʤʠ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʉʣʦʚʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ 

 

ʂʦʥʪʨʘʩʪʥʦʩʪʴ ʮʚʝʪʘ ʪʝʢʩʪʘ ʠ ʬʦʥʘ ʦʙʣʝʛʯʘʝʪ ʨʝʙʝʥʢʫ ʯʪʝʥʠʝ ʠ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʛʣʘʟʘ, 

ʫʣʫʯʰʘʷ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ [3]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʥʦʚʥʦʡ ʪʝʢʩʪ ʥʘ ʧʨʘʚʦʡ ʩʪʨʘʥʠʮʝ ʨʘʟʚʦʨʦʪʘ ʯʝʨʥʦʛʦ 

ʮʚʝʪʘ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʙʝʣʦʤ ʬʦʥʝ, ʟʘʥʠʤʘʶʱʠʤ ʧʣʦʱʘʜʴ ʧʦʣʦʩʳ ʥʘʙʦʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʭ 

ʦʪʪʝʥʢʦʚ ʥʘ ʨʘʟʚʦʨʦʪʘʭ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʤʠʥʠʤʘʣʠʩʪʠʯʥʦʩʪʴ ʜʠʟʘʡʥʘ ʠ ʧʦʩʪʦʷʥʩʪʚʦ ʬʦʨʤʘʪʘ ʧʦʣʦʩ 

ʥʘʙʦʨʘ. 

ɺ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʙʫʢʚʘʨʷʭ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʛʣʘʩʥʳʝ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʘ ʩʦʛʣʘʩʥʳʝ ï ʩʠʥʠʤ. 

ʉʦʭʨʘʥʝʥʠʝ ʧʦʜʦʙʥʦʛʦ ʮʚʝʪʦʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʩʛʨʫʧʧʠʨʫʝʪ ʙʫʢʚʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ, ʠ ʧʦʟʚʦʣʠʪ ʨʝʙʝʥʢʫ 

ʙʳʩʪʨʝʝ ʠ ʣʫʯʰʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʤʘʪʝʨʠʘʣ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʚʣʝʯʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʡ ʮʚʝʪʦʚʦʡ ʩʭʝʤʳ 

ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ, ʚʤʝʩʪʦ ʚʳʜʝʣʝʥʠʷ ʩʘʤʦʡ ʙʫʢʚʳ ʚ ʙʫʢʚʘʨʝ ʚʳʙʨʘʥʥʳʝ ʮʚʝʪʘ ʧʨʠʤʝʥʝʥʳ ʢ ʬʦʥʫ 

ʩʪʨʘʥʠʮʳ. ɼʣʷ ʬʦʥʘ ʚʳʙʨʘʥ ʦʪʪʝʥʦʢ ʢʨʘʩʥʦʛʦ ï #cd1719, ʦʥ ʞʝ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥ ʢ ʙʫʢʚʘʤ çɸʘè ʚ ʩʣʦʚʘʭ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʥʘ ʧʨʘʚʦʡ ʧʦʣʦʩʝ), ʦʪʪʝʥʦʢ, ʚʳʙʨʘʥʥʳʡ 

ʜʣʷ ʙʫʢʚʳ-ʟʘʛʦʣʦʚʢʘ ï #f5d2cc. ɼʣʷ ʩʦʛʣʘʩʥʳʭ ʙʫʢʚ ʧʦ ʪʘʢʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ ʙʳʣʠ ʚʳʙʨʘʥʳ ʦʪʪʝʥʢʠ 

#3965ae ʠ #a5ebff. ʎʚʝʪʦʚʦʝ ʨʘʟʜʝʣʝʥʠʝ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʦ ʜʣʷ ʩʦʛʣʘʩʥʳʭ ʠ ʛʣʘʩʥʳʭ ʙʫʢʚ ʚ ʧʝʨʚʳʭ ʷʯʝʡʢʘʭ 

ʪʘʙʣʠʮʳ ʜʣʷ ʧʨʦʧʠʩʝʡ, ʯʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʩʦʟʜʘʥʥʦʤ ʤʘʢʝʪʝ (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ʄʘʢʝʪ ʜʣʷ ʛʣʘʩʥʦʡ ʠ ʩʦʛʣʘʩʥʦʡ ʙʫʢʚ 

 

ɼʣʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʢʝʪʘ ʙʫʢʚʘʨʷ ʜʣʷ ʙʠʣʠʥʛʚʦʚ ʦʪʙʠʨʘʣʠʩʴ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʪʠʣʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ çʧʣʦʩʢʦʛʦ ʨʠʩʫʥʢʘè (ʬʣʵʪ ʩʪʠʣʴ), ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʩʪʳʤʠ ʬʦʨʤʘʤʠ, ʷʨʢʠʤʠ 

ʮʚʝʪʘʤʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʪʝʥʝʡ ʠ ʦʙʲʝʤʘ.  

ʅʝʦʙʭʦʜʠʤʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʧʨʘʢʪʠʯʝʩʢʘʷ ʦʪʨʘʙʦʪʢʘ ʠʟʫʯʝʥʥʳʭ 

ʥʘʚʳʢʦʚ. ɺ ʩʣʫʯʘʝ ʦʙʫʯʝʥʠʷ ʛʨʘʤʦʪʝ ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʧʨʘʢʪʠʢʠ ʷʚʣʷʶʪʩʷ ʧʨʦʧʠʩʠ. ɺ ʥʘʰʝʤ ʤʘʢʝʪʝ ʦʥʠ 

ʦʬʦʨʤʣʝʥʳ ʚ ʚʠʜʝ ʪʘʙʣʠʮ. ʉʪʨʫʢʪʫʨʘ ʵʪʦʡ ʪʘʙʣʠʮʳ ʧʨʦʩʪʘ ï ʦʜʥʘ ʩʪʨʦʢʘ, ʨʘʟʜʝʣʝʥʥʘʷ ʥʘ ʷʯʝʡʢʠ, ï 10 

ʩʪʦʣʙʮʦʚ. ʇʝʨʚʘʷ ʷʯʝʡʢʘ ʪʘʙʣʠʮʳ ʦʪʚʦʜʠʪʩʷ ʧʦʜ ʨʘʟʤʝʱʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʙʫʢʚʳ- ʦʙʨʘʟʮʘ. ɿʜʝʩʴ ʞʝ 

ʫʢʘʟʳʚʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʯʝʨʪʘʥʠʷ ʰʪʨʠʭʦʚ ʩʠʤʚʦʣʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʥʫʤʝʨʘʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʧʦʨʷʜʦʢ 

ʠʭ ʥʘʧʠʩʘʥʠʷ. ɺ ʩʣʝʜʫʶʱʠʭ ʪʨʝʭ ʷʯʝʡʢʘʭ ʨʘʟʤʝʱʘʝʪʩʷ ʪʘ ʞʝ ʙʫʢʚʘ, ʦʬʦʨʤʣʝʥʥʘʷ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʠ, ï ʚ 

ʧʦʤʦʱʴ ʦʙʫʯʘʶʱʝʤʫʩʷ ʚ ʥʘʧʠʩʘʥʠʠ ʙʫʢʚʳ. ʆʩʪʘʚʰʠʝʩʷ ʷʯʝʡʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʦʧʳʪʦʚ ʤʘʣʳʰʘ. 

ʈʘʙʦʪʘ ʩ ʪʘʙʣʠʮʝʡ ʚ InDesign ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʘʚʠʣʘʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʘʥʜ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʤʝʥʶ çʊʘʙʣʠʮʳè. ʊʘʢ, ʜʣʷ ʝʝ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʉʦʟʜʘʪʴ ʪʘʙʣʠʮʫè, 

ʘ ʜʘʣʝʝ ʚʳʩʪʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ï ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʠ ʩʪʨʦʢ.  

ɹʫʢʚʘ-ʦʙʨʘʟʝʮ ʚ ʧʝʨʚʦʡ ʷʯʝʡʢʝ ʪʘʙʣʠʮʳ ʦʬʦʨʤʣʝʥʘ ʢʝʛʣʝʤ ʚ 44 ʧʪ. ɺ ʩʣʝʜʫʶʱʠʭ ʪʨʝʭ ʷʯʝʡʢʘʭ 

ʨʘʟʤʝʱʝʥʘ ʪʘ ʞʝ ʙʫʢʚʘ, ʦʬʦʨʤʣʝʥʥʘʷ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʠ. 

ɺ ʧʨʦʛʨʘʤʤʝ InDesign ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦʜʭʦʜʷʱʝʛʦ ʰʨʠʬʪʘ ʠʣʠ ʥʘʩʪʨʦʡʢʠ, ʢʦʪʦʨʘʷ ʙʳ 

ʧʦʟʚʦʣʠʣʘ ʙʳ çʥʘʧʠʩʘʪʴè ʙʫʢʚʫ ʧʫʥʢʪʠʨʦʤ, ʧʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʥʘʧʠʩʘʥʠʷ ʩʠʤʚʦʣʘ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ. ʊʘʢ, ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʙʫʢʚʳ çɸʘè ʚʦʩʧʦʣʴʟʫʝʤʩʷ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ çʕʣʣʠʧʩè ʠ çʇʨʷʤʘʷè, ʘ ʧʦʩʣʝ ʠʟʤʝʥʠʤ ʪʠʧ ʣʠʥʠʡ ʵʪʠʭ ʬʠʛʫʨ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ 

çʆʙʚʦʜʢʘè ʚ ʤʝʥʶ çʆʢʥʦè (ʨʠʩ. 4). ʊʫ ʞʝ ʢʦʤʘʥʜʫ ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʢʣʘʚʠʰʝʡ F10, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʠʚ 

ʦʙʲʝʢʪ. 
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ʈʠʩ. 4. ʆʙʚʦʜʢʘ ʠ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʣʠʥʠʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʷʯʝʝʢ ʪʘʙʣʠʮ ʧʨʦʧʠʩʝʡ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʥʘʧʠʩʘʥʠʷ 

ʙʫʢʚ çɸè ʠ çʄè ʚ ʧʨʦʧʠʩʥʦʤ ʠ ʩʪʨʦʯʥʦʤ ʚʘʨʠʘʥʪʘʭ, ʚʩʝ ʦʥʠ ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʠʤʠʪʠʚʦʚ.  

 
ʈʠʩ. 5. ʆʙʨʘʟʝʮ ʥʘʧʠʩʘʥʠʷ ʙʫʢʚʳ ʠ ʙʫʢʚʳ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʠʭ ʥʘʧʠʩʘʥʠʷ 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʨʫʛʠʭ ʩʠʤʚʦʣʦʚ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ çʇʝʨʦè, ʩ ʝʛʦ 

ʧʦʤʦʱʴʶ ʪʘʢʞʝ ʥʝʩʣʦʞʥʦ ʩʦʟʜʘʪʴ ʢʦʥʪʫʨ ʪʨʝʙʫʝʤʦʛʦ ʩʠʤʚʦʣʘ. 

ɺ ʧʝʨʚʦʡ ʷʯʝʡʢʝ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʤ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʯʝʨʪʘʥʠʷ ʰʪʨʠʭʦʚ ʩʠʤʚʦʣʦʚ, ʘ ʪʘʢʞʝ ʠʭ 

ʥʫʤʝʨʘʮʠʶ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʧʦʨʷʜʦʢ ʠʭ ʥʘʧʠʩʘʥʠʷ. ʋʢʘʟʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʧʠʩʘʥʠʷ ʙʫʢʚʳ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʜʚʫʤʷ ʪʠʧʘʤʠ ʣʠʥʠʡ ï ʧʨʷʤʦʡ ʠ ʢʨʠʚʦʡ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ çʃʠʥʠʷè, ʚʦ 

ʚʪʦʨʦʤ ï ʠʥʩʪʨʫʤʝʥʪʦʤ çʇʝʨʦè. ʆʪʨʝʛʫʣʠʨʫʝʤ ʪʦʣʱʠʥʫ ʣʠʥʠʡ, ʫʩʪʘʥʦʚʠʚ ʝʝ ʨʘʚʥʦʡ 1 ʧʪ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʠʤ 

ʬʦʨʤʫ ʥʘʯʘʣʘ (ʠʣʠ ʢʦʥʮʘ) ʧʦʩʪʨʦʝʥʥʦʡ ʣʠʥʠʠ ʥʘ ʩʪʨʝʣʢʫ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ çʅʘʯʘʣʦ/ʂʦʥʝʮè (ʨʠʩ. 6). ɺ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʙʳʣʘ ʚʳʙʨʘʥʘ çʟʫʙʯʘʪʘʷè ʩʪʨʝʣʢʘ. 

 
ʈʠʩ. 6. ɺʳʙʦʨ ʪʠʧʘ ʥʘʯʘʣʘ ʠʣʠ ʢʦʥʮʘ ʣʠʥʠʠ 

 

ɼʣʷ ʫʢʘʟʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʧʠʩʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʙʫʢʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʢʨʠʚʫʶ ʩʪʨʝʣʢʫ. ɺ 

ʧʨʦʛʨʘʤʤʝ Adobe InDesign ʢʨʠʚʫʶ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʤʝʥʪʘ çʂʘʨʘʥʜʘʰè ʠ ʠʥʩʪʨʫʤʝʥʪʘ 

çʇʝʨʦè. ɺʣʘʜʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʤ çʇʝʨʦè ʚ InDesign ʦʪʢʨʳʚʘʝʪ ʙʝʟʛʨʘʥʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʣʦʞʥʳʭ ʠ ʢʨʘʩʠʚʳʭ ʬʦʨʤ. ʇʨʠ ʧʦʤʦʱʠ ʪʦʯʝʢ ʛʣʘʜʢʠʭ ʢʨʠʚʳʭ ʩʦʟʜʘʶʪʩʷ ʢʨʠʚʳʝ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʪʨʘʩʩʫ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʢ. ʕʪʠ ʣʠʥʠʠ ʩʦʩʪʦʷʪ ʠʟ ʩʝʛʤʝʥʪʦʚ, ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʷʱʠʭ ʠʟ ʦʜʥʦʛʦ ʚ ʜʨʫʛʦʡ. ʋ ʢʨʠʚʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʇʝʨʦè, ʝʩʪʴ ʝʱʝ ʦʜʥʦ ʥʘʟʚʘʥʠʝ ï ʢʨʠʚʳʝ ɹʝʟʴʝ. ʕʪʦ ʥʘʟʚʘʥʠʝ ʦʥʠ 

ʧʦʣʫʯʠʣʠ ʚ ʯʝʩʪʴ ʬʨʘʥʮʫʟʩʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ʇʴʝʨʘ ɹʝʟʴʝ (Pierre Bezier). ʆʥ ʩʦʟʜʘʣ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʬʦʨʤʳ ʢʨʠʚʦʡ ʦʪ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ, ʘ ʢʦʤʧʘʥʠʷ 

Adobe Systems, Inc. ʠʩʧʦʣʴʟʦʚʘʣʘ ʵʪʫ ʩʠʩʪʝʤʫ ʚʦ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʷʟʳʢʘ PostScript, ʦʩʥʦʚʳ ʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤ. ʂʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ, InDesign ʠʩʧʦʣʴʟʫʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ɹʝʟʴʝ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʳ ʢʘʞʜʦʡ ʢʨʠʚʦʡ [4]. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʨʠʚʘʷ ʩʪʨʝʣʢʘ ʧʦʥʘʜʦʙʠʣʘʩʴ ʜʣʷ ʫʢʘʟʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʧʠʩʘʥʠʷ ʩʪʨʦʯʥʦʡ 

ʙʫʢʚʳ çʘè. ɼʣʷ ʪʦʛʦ ʝʝ ʩʦʟʜʘʥʠʷ ʚʳʙʝʨʝʤ ʠʥʩʪʨʫʤʝʥʪ çʇʝʨʦè ʠ ʧʨʦʪʷʥʝʤ ʝʛʦ ʦʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʛʣʘʜʢʦʡ 
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ʢʨʠʚʦʡ ʠ ʦʪʧʫʩʪʠʤ ʢʥʦʧʢʫ ʤʳʰʠ, ʧʨʠ ʵʪʦʤ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʠʟ ʥʝʝ ʨʘʟʦʡʜʫʪʩʷ ʤʘʥʠʧʫʣʷʪʦʨʳ, 

ʜʣʠʥʘ ʠ ʫʛʦʣ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪ ʚʳʩʦʪʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʢʨʠʚʦʡ. ʉʘʤʘ ʞʝ ʢʨʠʚʘʷ ʧʦʷʚʠʪʩʷ, ʢʘʢ ʪʦʣʴʢʦ ʙʫʜʝʪ 

ʩʦʟʜʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʦʯʢʘ ʢʦʥʪʫʨʘ. ʆʥʘ ʩʦʟʜʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʧʝʨʚʦʡ: ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʚ ʥʘʯʘʣʦ 

ʩʣʝʜʫʶʱʝʛʦ ʩʝʛʤʝʥʪʘ ʢʦʥʪʫʨʘ ʠ ʧʨʦʪʷʥʫʪʴ ʤʳʰʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʦʛʥʫʪʦʛʦ ʩʝʛʤʝʥʪʘ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ 

ʢʨʠʚʳʭ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʝ ʠʟʦʛʥʫʪʳʭ ʩʝʛʤʝʥʪʦʚ ʧʨʦʜʦʣʞʘʶʪ ʜʦ ʧʦʣʫʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʢʨʠʚʦʡ ʣʠʥʠʠ (ʨʠʩ. 7). ʉʪʨʝʣʢʘ ʥʘ ʢʦʥʮʝ ʢʨʠʚʦʡ ʣʠʥʠʠ ʥʘʟʥʘʯʘʝʪʩʷ ʪʘʢ ʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʯʪʦ ʠ ʥʘ ʢʦʥʮʝ 

ʣʠʥʠʠ. 

 
ʈʠʩ. 7. ʉʦʟʜʘʥʠʝ ʢʨʠʚʦʡ ʩʦ ʩʪʨʝʣʢʦʡ 

 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʘʢʝʪ ʨʘʟʚʦʨʦʪʦʚ ʙʫʢʚʘʨʷ ʜʣʷ ʙʠʣʠʥʛʚʦʚ, ʘ ʠʤʝʥʥʦ 

ʨʘʟʚʦʨʦʪ ʜʣʷ ʛʣʘʩʥʦʡ ʙʫʢʚʳ ʠ ʨʘʟʚʦʨʦʪ ʜʣʷ ʩʦʛʣʘʩʥʦʡ ʙʫʢʚʳ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʨʘʟʚʦʨʦʪʳ ʜʣʷ ʙʫʢʚ çɸʘè 

ʠ çʄʤè (ʨʠʩ. 8). ɼʣʷ ʚʝʨʩʪʢʠ ʨʘʟʚʦʨʦʪʘ ʧʦʤʠʤʦ ʪʝʢʩʪʦʚʳʭ ʬʨʝʡʤʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʨʘʬʠʯʝʩʢʠʝ 

ʬʨʝʡʤʳ ʩ ʠʣʣʶʩʪʨʘʮʠʷʤʠ, ʪʘʙʣʠʮʳ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ï ʧʨʷʤʳʝ ʠ ʢʨʠʚʳʝ ʩʪʨʝʣʢʠ, ʧʫʥʢʪʠʨʥʘʷ 

ʣʠʥʠʷ. ʊʘʙʣʠʮʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʚʝʨʩʪʢʠ ʟʘʜʘʥʠʡ ʩ ʧʨʦʧʠʩʴʶ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʫʯʠʪʳʚʘʣʠʩʴ 

ʪʨʝʙʦʚʘʥʠʷ ʉʘʥʇʠʅ 2.4.7.1166-02. 

 
 ͊

 
 ͋

˾͙ͫΦ уΦ ˥͍ͦͭͦ·͔ ͔ͣ͊ͭ͟· ͍͒ͯͻ ͍͍ͪ͊ͦͪͦͭͦ͘ ͍͋ͯ͊ͪ͟Ύ ͒͡Ύ ͙͙͎͍͍͋ͤͦ͡Υ 
͊ ς ͣ ͔͊ͭ͟ ͍ͪ͊ͦͪͦͭ͊͘ ͒͡Ύ ͎͚͊ͫͤͦ͡ ͍͋ͯ͟·Τ ͋ ς ͔ͣ͊ͭ͟ ͍ͪ͊ͦͪͦͭ͊͘ ͒͡Ύ ͎͚ͫͦ͊ͫͤͦ͡ 

 

ɹʫʢʚʘʨʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʟʫʯʝʥʠʠ ʘʣʬʘʚʠʪʘ ʠʟʫʯʘʝʤʦʛʦ ʷʟʳʢʘ. ʀʟʜʘʥʠʷ ʜʣʷ ʙʠʣʠʥʛʚʦʚ 

ʧʦʟʚʦʣʷʶʪ ʨʝʙʝʥʢʫ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʠʟʫʯʝʥʠʝ ʨʦʜʥʦʡ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʝʛʦ ʨʦʜʠʪʝʣʝʡ ʢʫʣʴʪʫʨʳ. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 
ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ, ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 
ɾʠʭʘʨʝʚʘ ɸ.ɸ.  

Scientific supervisor: Associate Professor of the Department of Information and Control 
Systems, Associate Professor, Candidate of Physical and Mathematical Sciences (PhD) 
Zhihareva A.A. 
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ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʤʫʩʦʨʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚʦʧʨʦʩ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ. ʉʪʘʪʠʩʪʠʢʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʝʨʴʝʟʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʥʘʢʦʧʣʝʥʠʷ ʦʪʭʦʜʦʚ ʦʪ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ. ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ, ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʠ ʤʦʪʠʚʘʮʠʠ ʛʨʘʞʜʘʥ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʧʨʦʙʣʝʤʳ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʮʝʣʷʭ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʣʶʜʝʡ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʥʘʢʦʧʣʝʥʠʷ ʦʪʭʦʜʦʚ ï ʦʜʥʘ ʠʟ ʦʩʪʨʝʡʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ʂʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 2010-ʭ ʛʛ. ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣʦ 

ʥʘʢʦʧʣʝʥʦ 30 ʤʣʨʜ ʪʦʥʥ ʦʪʭʦʜʦʚ. ʇʦ ʠʪʦʛʘʤ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ ʚʳʷʚʣʝʥʦ 340 ʦʙʲʝʢʪʦʚ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʷʚʣʷʶʱʠʭʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʛʨʦʟʳ ʞʠʟʥʠ ʠ 

ʟʜʦʨʦʚʴʶ 17 ʤʣʥ ʯʝʣʦʚʝʢ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʨʘʩʧʦʣʦʞʝʥʦ ʦʢʦʣʦ 15 ʪʳʩʷʯ ʪʦʣʴʢʦ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ, ʟʘʥʠʤʘʶʱʠʭ ʧʣʦʱʘʜʴ ʧʨʠʤʝʨʥʦ 4 ʤʣʥ ʛʝʢʪʘʨʦʚ. ɽʞʝʛʦʜʥʦ ʠʟ 

ʩʝʣʴʭʦʟʦʙʦʨʦʪʘ ʧʦʜ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʚʳʚʦʜʠʪʩʷ 300ï400 ʪʳʩ. ʛʝʢʪʘʨʦʚ [1]. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʧʨʠʨʦʜʳ ʥʘ 2019 ʛʦʜ, ʝʞʝʛʦʜʥʦ ʚ ʈʦʩʩʠʠ ʦʙʨʘʟʫʝʪʩʷ ʦʢʦʣʦ 70 ʤʣʥ ʪʦʥʥ 

ʩʤʝʰʘʥʥʳʭ ʪʚʸʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ (ʜʘʣʝʝ ï ʊʂʆ) IV ʠ V ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ. ʂʘʞʜʳʡ ʛʦʜ 

çʚʳʨʘʙʦʪʢʘè ʨʘʩʪʸʪ ʥʘ 3 %, ʘ ʟʘ ʜʚʘʜʮʘʪʴ ʣʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʊʂʆ ʚʳʨʦʩʣʦ ʚʜʚʦʝ. ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨ 

ʩʚʷʟʳʚʘʝʪ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʤʫʩʦʨʘ ʩ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʧʦʣʠʵʪʠʣʝʥʘ, 

ʧʣʘʩʪʠʢʘ, ʙʫʤʘʛʠ. ʅʘ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʦʩʩʠʷʥʠʥʘ ʧʨʠʭʦʜʠʪʩʷ ʚ ʛʦʜ ʦʢʦʣʦ ʜʚʫʭ ʢʫʙʦʤʝʪʨʦʚ ʤʫʩʦʨʘ 
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ʠʣʠ ʧʨʠʤʝʨʥʦ 400 ʢʛ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʩʚʦʸʤ ʦʪʯʸʪʝ, ʚʳʧʫʱʝʥʥʦʤ ʚ 2018 ʛʦʜʫ, ʉʯʸʪʥʘʷ ʧʘʣʘʪʘ ʦʙʨʘʱʘʣʘ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʫ ʄʠʥʧʨʠʨʦʜʳ çʦʪʩʫʪʩʪʚʫʝʪ ʜʦʩʪʦʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷè ʦʙ ʦʙʲʸʤʝ ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʤʫʩʦʨʘ: 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʥʝ ʧʦʧʘʜʘʝʪ ʚ ʩʬʝʨʫ ʛʦʩʨʝʛʫʣʠʨʦʚʘʥʠʷ [2].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʤʦʞʝʤ ʚʳʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ: 

½ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʝʤʳʭ ʛʝʢʪʘʨʦʚ ʧʦʜ ʤʫʩʦʨ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ; 

½ ʫ ʥʘʩʝʣʝʥʠʷ ʥʝʪ ʧʨʠʚʳʯʢʠ ʩʦʨʪʠʨʦʚʢʠ ʤʫʩʦʨʘ; 

½ ʥʝʪ ʩʠʩʪʝʤʳ ʧʦʦʱʨʝʥʠʷ ʣʶʜʝʡ, ʩʦʨʪʠʨʫʶʱʠʭ ʤʫʩʦʨ; 

½ ʥʝʪ ʧʦʥʠʤʘʥʠʷ, ʚʦ ʯʪʦ ʤʦʞʥʦ ʧʝʨʝʨʘʙʦʪʘʪʴ ʤʫʩʦʨ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʝʨʝʨʘʙʦʪʢʠ ʤʫʩʦʨʘ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ 

ʜʠʟʘʡʥ, ʧʨʠʨʦʜʫ, ʯʝʣʦʚʝʢʘ ʠ IT. ʇʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʵʪʠʭ ʩʫʱʥʦʩʪʝʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʦʜʭʦʜʦʚ ʤʳ ʤʦʞʝʤ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʛʦʨʦʜʘ ʠ ʦʙʱʝʩʪʚʘ. ʇʦʵʪʦʤʫ, ʤʦʞʥʦ 

ʚʳʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʛʠʧʦʪʝʟ ʧʦ ʚʦʟʤʦʞʥʦʤʫ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ: 

½ ʨʘʟʨʘʙʦʪʘʪʴ ʰʘʙʣʦʥ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʢʘʞʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʨʪʠʨʦʚʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 
ʤʫʩʦʨʘ; 

½ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʣʶʜʷʤ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ/ʩʦʟʜʘʪʴ ʠʟ ʩʦʙʨʘʥʥʦʛʦ ʠʤʠ ʤʫʩʦʨʘ, 
ʧʦʜʥʷʚ ʪʝʤ ʩʘʤʳʤ ʠʥʪʝʨʝʩ ʢ ʩʦʨʪʠʨʦʚʢʝ ʤʫʩʦʨʘ; 

½ ʧʦʢʘʟʘʪʴ, ʛʜʝ ʙʣʠʞʘʡʰʠʡ ʧʫʥʢʪ ʩʦʨʪʠʨʦʚʢʠ ʤʫʩʦʨʘ, ʯʪʦʙʳ ʣʶʜʠ ʟʘʭʦʪʝʣʠ ʧʦʧʨʦʙʦʚʘʪʴ ʩʜʘʪʴ 

ʩʚʦʡ ʤʫʩʦʨ; 

½ ʧʨʠʫʯʘʪʴ ʰʢʦʣʴʥʠʢʦʚ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʤʫʩʦʨʘ, ʯʪʦʙʳ ʙʫʜʫʱʠʝ ʧʦʢʦʣʝʥʠʷ ʦʪʥʦʩʠʣʠʩʴ ʢ 

ʧʝʨʝʨʘʙʦʪʢʝ ʢʘʢ ʢ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʜʝʡʩʪʚʠʶ. 

ʈʘʩʩʤʦʪʨʝʚ ʜʘʥʥʳʝ ʛʠʧʦʪʝʟʳ, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʩʦʟʜʘʥʠʝ ʤʦʙʠʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʙʦʨʘ, ʩʦʨʪʠʨʦʚʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʥʫʞʥʳʭ ʚʝʱʝʡ ʚ ʧʦʣʝʟʥʳʝ ʠʣʠ 

ʧʨʦʩʪʦ ʢʨʘʩʠʚʳʝ ʠʟʜʝʣʠʷ ʜʣʷ ʜʦʤʘ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʱʝʛʦ ʧʦʣʴʟʫ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʚʠʜʝ ʩʪʘʪʠʩʪʠʢʠ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʦʧʠʩʘʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʬʫʥʢʮʠʡ ʙʫʜʫʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʩʣʝʜʫʝʪ ʩʦʟʜʘʪʴ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʨʘʟʨʘʙʦʪʢʫ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʧʝʨʩʦʥ 

ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ 

ʧʨʠʣʦʞʝʥʠʷ.  

ʇʝʨʝʡʜʝʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʝʨʚʦʡ ʧʝʨʩʦʥʳ. ɸʥʥʘ, 16 ʣʝʪ, ʫʯʝʥʠʮʘ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʚ ʂʘʟʘʥʠ, 

ʧʨʦʷʚʣʷʝʪ ʛʣʫʙʦʢʠʡ ʠʥʪʝʨʝʩ ʢ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ. ɽʝ ʫʚʣʝʯʝʥʠʝ ʥʘʫʢʘʤʠ ʦ ʞʠʚʦʡ ʧʨʠʨʦʜʝ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʚ ʰʢʦʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʣʫʙʘʭ ʠ ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʘʭ. ɸʥʥʘ ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʨʦʚʦʜʠʪʴ 

ʚʨʝʤʷ ʥʘ ʧʨʠʨʦʜʝ, ʠʟʫʯʘʷ ʤʝʩʪʥʫʶ ʬʣʦʨʫ ʠ ʬʘʫʥʫ, ʘ ʪʘʢʞʝ ʦʩʦʟʥʘʥʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɽʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʧʦʟʥʘʥʠʶ ʠ ʟʘʱʠʪʝ ʧʨʠʨʦʜʳ ʜʝʣʘʝʪ ʝʝ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʤʦʣʦʜʦʛʦ 

ʵʥʪʫʟʠʘʩʪʘ, ʛʦʪʦʚʦʛʦ ʚʥʝʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʩʦʭʨʘʥʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʧʣʘʥʝʪʳ. ʂʨʦʤʝ ʩʚʦʝʡ 

ʰʢʦʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʥʥʘ ʪʘʢʞʝ ʫʚʣʝʯʝʥʘ ʬʦʪʦʛʨʘʬʠʝʡ, ʢʦʪʦʨʫʶ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ 

ʟʘʧʝʯʘʪʣʝʥʠʷ ʢʨʘʩʦʪʳ ʠ ʫʥʠʢʘʣʴʥʦʩʪʠ ʧʨʠʨʦʜʳ. ɽʝ ʢʘʤʝʨʘ ʩʪʘʥʦʚʠʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʤʦʮʠʡ, 

ʤʦʤʝʥʪʦʚ ʠ ʫʜʠʚʠʪʝʣʴʥʳʭ ʜʝʪʘʣʝʡ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ɺ ʩʚʦʠʭ ʬʦʪʦʛʨʘʬʠʷʭ ɸʥʥʘ ʩʪʨʝʤʠʪʩʷ ʚʳʜʝʣʠʪʴ 

ʛʘʨʤʦʥʠʶ ʧʨʠʨʦʜʳ, ʟʘʩʪʘʚʣʷʷ ʟʨʠʪʝʣʝʡ ʟʘʜʫʤʘʪʴʩʷ ʦ ʝʝ ʫʷʟʚʠʤʦʩʪʠ ʠ ʮʝʥʥʦʩʪʠ. ɽʝ ʨʘʙʦʪʳ ʦʪʨʘʞʘʶʪ ʥʝ 

ʪʦʣʴʢʦ ʪʘʣʘʥʪ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʤʘʩʪʝʨʩʪʚʦ, ʥʦ ʠ ʛʣʫʙʦʢʦʝ ʫʚʘʞʝʥʠʝ ʢ ʧʨʠʨʦʜʝ ʠ ʞʝʣʘʥʠʝ ʧʦʜʝʣʠʪʴʩʷ ʵʪʠʤ 

ʚʟʛʣʷʜʦʤ ʩʦ ʚʩʝʤʠ ʚʦʢʨʫʛ. ɸʥʥʘ ʪʘʢʞʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʢʦʪʦʨʳʤʠ çʙʦʣʷʤʠè ʚ ʩʚʦʝʡ ʞʠʟʥʠ. ʆʥʘ ʦʩʦʟʥʘʝʪ 

ʚʘʞʥʦʩʪʴ ʩʦʨʪʠʨʦʚʢʠ ʤʫʩʦʨʘ ʠ ʛʦʪʦʚʘ ʚʥʝʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʥʦ ʝʡ 

ʥʝʫʜʦʙʥʦ, ʯʪʦ ʨʷʜʦʤ ʩ ʝʝ ʜʦʤʦʤ ʦʪʩʫʪʩʪʚʫʶʪ ʩʦʨʪʠʨʦʚʦʯʥʳʝ ʩʪʘʥʮʠʠ. ʕʪʦ ʩʦʟʜʘʝʪ ʥʝʫʜʦʙʩʪʚʦ ʠ ʚʳʟʳʚʘʝʪ 

ʨʘʟʦʯʘʨʦʚʘʥʠʝ, ʪʘʢ ʢʘʢ ʦʥʘ ʩʪʨʝʤʠʪʩʷ ʙʳʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʩʦʟʥʘʥʥʳʤ ʯʝʣʦʚʝʢʦʤ.  

ʇʝʨʝʡʜʝʤ ʢ ʩʣʝʜʫʶʱʝʤʫ ʧʨʠʤʝʨʫ. ʀʨʠʥʘ, 35 ʣʝʪ, ʥʝ ʟʘʤʫʞʝʤ, ʨʘʙʦʪʘʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʵʢʦʣʦʛʠʠ 

ʚ ʰʢʦʣʝ ʚ ʄʦʩʢʚʝ ʠ ʠʤʝʝʪ ʩʪʘʙʠʣʴʥʳʡ ʜʦʭʦʜ. ɽʝ ʫʚʣʝʯʝʥʠʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠʥʪʝʨʝʩ ʩʚʷʟʘʥʳ ʩ 

ʠʟʫʯʝʥʠʝʤ ʵʢʦʩʠʩʪʝʤ ʠ ʚʣʠʷʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʀʨʠʥʘ ʷʚʣʷʝʪʩʷ 

ʚʳʜʘʶʱʠʤʩʷ ʧʝʜʘʛʦʛʦʤ, ʯʴʷ ʨʘʙʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʫ ʫʯʝʥʠʢʦʚ ʠ 

ʧʦʥʠʤʘʥʠʶ ʚʘʞʥʦʩʪʠ ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʨʦʜʝ. ʇʦʤʠʤʦ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʠ, ʀʨʠʥʘ ʫʚʣʝʢʘʝʪʩʷ 

ʧʫʪʝʰʝʩʪʚʠʷʤʠ, ʩʪʨʝʤʷʩʴ ʦʪʢʨʳʪʴ ʜʣʷ ʩʝʙʷ ʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʠ ʤʝʩʪʘ. ʆʥʘ ʥʘʩʣʘʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʫʛʦʣʢʦʚ ʤʠʨʘ, ʧʦʛʨʫʞʘʷʩʴ ʚ ʤʝʩʪʥʳʝ ʦʙʳʯʘʠ ʠ ʪʨʘʜʠʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʧʦʢʣʦʥʥʠʢʦʤ ʢʠʥʦ ʠ ʮʝʥʠʪ ʠʩʢʫʩʩʪʚʦ ʢʠʥʦʠʥʜʫʩʪʨʠʠ, ʘʢʪʠʚʥʦ ʩʣʝʜʠʪ ʟʘ ʥʦʚʠʥʢʘʤʠ ʠ ʘʥʘʣʠʟʠʨʫʝʪ 

ʨʘʟʣʠʯʥʳʝ ʞʘʥʨʳ ʠ ʩʪʠʣʠ. ʀʨʠʥʘ, ʧʦʤʠʤʦ ʩʚʦʠʭ ʠʥʪʝʨʝʩʦʚ ʠ ʫʩʧʝʭʦʚ ʚ ʨʘʙʦʪʝ, ʪʘʢʞʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʥʝʢʦʪʦʨʳʤʠ çʙʦʣʷʤʠè. ʆʥʘ ʠʤʝʝʪ ʤʥʦʛʦ ʩʪʘʨʦʡ ʤʘʢʫʣʘʪʫʨʳ, ʢʦʪʦʨʘʷ ʙʦʣʴʰʝ ʥʠʛʜʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʥʝ 

ʟʥʘʝʪ, ʯʪʦ ʩ ʥʝʡ ʜʝʣʘʪʴ. ɺʦʟʤʦʞʥʦ, ʝʡ ʥʝ ʭʚʘʪʘʝʪ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʤʝʩʪʘʭ ʧʝʨʝʨʘʙʦʪʢʠ 

ʜʘʥʥʦʡ ʤʘʢʫʣʘʪʫʨʳ, ʯʪʦʙʳ ʠʟʚʣʝʯʴ ʠʟ ʥʝʝ ʧʦʣʴʟʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʥʶʶ ʧʝʨʩʦʥʫ. ʀʣʴʷ, 27 ʣʝʪ, ʞʝʥʘʪ ʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʤ, 

ʧʨʦʞʠʚʘʶʱʠʤ ʚ ʛʦʨʦʜʝ ʂʨʘʩʥʦʜʘʨʝ. ɽʛʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʟʥʦʩʪʦʨʦʥʥʠʡ ʚʟʛʣʷʜ ʥʘ ʞʠʟʥʴ ʠ ʫʚʣʝʯʝʥʠʷ. ʀʣʴʷ 

ʷʚʣʷʝʪʩʷ ʧʦʢʣʦʥʥʠʢʦʤ ʩʪʝʥʜʘʧ-ʢʦʤʝʜʠʠ, ʦʙʣʘʜʘʝʪ ʦʩʪʨʳʤ ʯʫʚʩʪʚʦʤ ʶʤʦʨʘ ʠ ʣʶʙʠʪ ʧʨʦʚʦʜʠʪʴ ʚʨʝʤʷ, 

ʥʘʩʣʘʞʜʘʷʩʴ ʚʳʩʪʫʧʣʝʥʠʷʤʠ ʢʦʤʠʢʦʚ ʠ ʩʤʝʭʦʤ ʧʫʙʣʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʫʚʣʝʢʘʝʪʩʷ ʧʘʨʫʩʥʳʤ ʩʧʦʨʪʦʤ, 

ʠʩʩʣʝʜʫʷ ʤʦʨʩʢʠʝ ʧʨʦʩʪʦʨʳ ʠ ʦʱʫʱʘʷ ʩʚʦʙʦʜʫ, ʢʦʪʦʨʫʶ ʧʨʠʥʦʩʠʪ ʚʝʪʝʨ ʧʦʜ ʧʘʨʫʩʦʤ. ɺ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ 

ʀʣʴʷ ʪʘʢʞʝ ʥʘʩʣʘʞʜʘʝʪʩʷ ʧʨʦʛʫʣʢʘʤʠ ʧʦ ʣʝʩʫ, ʧʨʠʨʦʜʦʡ ʠ ʥʘʭʦʜʠʪ ʧʦʢʦʡ ʠ ʚʜʦʭʥʦʚʝʥʠʝ ʚ ʦʢʨʫʞʘʶʱʝʡ 
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ʩʨʝʜʝ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʤʫ ʜʫʭʫ ʠ ʛʠʙʢʦʤʫ ʜʦʭʦʜʫ, ʀʣʴʷ ʤʦʞʝʪ ʥʘʩʣʘʞʜʘʪʴʩʷ ʩʚʦʠʤʠ 

ʫʚʣʝʯʝʥʠʷʤʠ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ. ʋ ʀʣʴʠ, ʧʦʤʠʤʦ ʝʛʦ ʠʥʪʝʨʝʩʦʚ ʠ ʜʦʩʪʠʞʝʥʠʡ, ʪʘʢʞʝ ʝʩʪʴ 

ʥʝʢʦʪʦʨʳʝ çʙʦʣʠè. ɺʦ ʚʨʝʤʷ ʟʘʥʷʪʠʡ ʩʚʦʠʤ ʭʦʙʙʠ, ʦʥ ʯʘʩʪʦ ʟʘʤʝʯʘʝʪ, ʯʪʦ ʚʦʢʨʫʛ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʤʫʩʦʨʘ. 

ʕʪʦ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʠ ʦʛʨʘʥʠʯʠʚʘʪʴ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʮʝʥʥʦ ʥʘʩʣʘʞʜʘʪʴʩʷ ʩʚʦʠʤ 

ʭʦʙʙʠ. ʆʥ ʦʩʦʟʥʘʝʪ, ʯʪʦ ʤʫʩʦʨ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ, ʠ, ʚʝʨʦʷʪʥʦ, ʯʫʚʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚʥʝʩʪʠ ʚʢʣʘʜ ʚ 

ʫʣʫʯʰʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʀʣʴʷ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʦʨʪʠʨʦʚʢʘ ʤʫʩʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʭʦʨʦʰʝʡ 

ʥʠʰʝʡ ʜʣʷ ʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʥʝ ʤʦʞʝʪ ʟʘʥʷʪʴʩʷ ʵʪʦʡ ʪʝʤʦʡ ʠʟ-ʟʘ ʩʚʦʝʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ. ɺʦʟʤʦʞʥʦ, ʦʥ 

ʚʠʜʠʪ ʧʦʪʝʥʮʠʘʣ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʫʜʝʣʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʘ. ʕʪʦ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʠ ʞʝʣʘʥʠʝ ʥʘʡʪʠ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ 

ʝʤʫ ʚʦʧʣʦʪʠʪʴ ʩʚʦʠ ʠʜʝʠ ʚ ʞʠʟʥʴ. ʀʣʴʷ ʪʘʢʞʝ ʛʦʪʦʚ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʦʝʢʪ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʤʫʩʦʨʘ, ʥʦ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʧʦʠʩʢʝ ʜʦʩʪʦʡʥʦʛʦ. ɺʦʟʤʦʞʥʦ, ʦʥ ʠʱʝʪ ʠʜʝʘʣʴʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʠʣʠ ʧʨʦʝʢʪ, 

ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʛʦ ʮʝʥʥʦʩʪʷʤ ʠ ʧʨʝʜʣʘʛʘʝʪ ʨʝʘʣʴʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʤʫʩʦʨʘ. ɺʦʟʤʦʞʥʦ, ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʝʩʫʨʩʦʚ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʡʪʠ ʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʥʦʩʠʪʴ ʟʥʘʯʠʤʳʡ ʚʢʣʘʜ ʚ ʩʬʝʨʫ ʵʢʦʣʦʛʠʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʈʘʩʩʤʦʪʨʝʚ ʚʩʝ ʪʨʠ ʧʝʨʩʦʥʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʤʦʙʠʣʴʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʢʘʢ ʠʥʪʝʨʝʩ ʢ ʧʝʨʝʨʘʙʦʪʢʝ, ʪʘʢ ʠ ʢ ʧʦʩʪʨʦʡʢʝ ʥʦʚʳʭ ʧʫʥʢʪʦʚ ʩʦʨʪʠʨʦʚʢʠ 

ʤʫʩʦʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʦʣʞʥʘ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦ ʣʦʢʘʮʠʷʭ ʩʪʘʥʮʠʡ 

ʩʦʨʪʠʨʦʚʢʠ, ʦ ʧʦʣʴʟʝ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʦʨʪʠʨʦʚʢʠ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʩʦʨʪʠʨʦʚʘʪʴ ʤʫʩʦʨ ʥʝ ʪʘʢ ʩʣʦʞʥʦ, 

ʢʘʢ ʤʥʦʛʠʝ ʵʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ. 

ʇʦʩʣʝ ʧʦʜʚʝʜʝʥʠʷ ʠʪʦʛʦʚ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʘʥʘʣʦʛʠ ʙʫʜʫʱʝʛʦ 

ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʝʨʝʡʜʝʤ ʢ ʧʝʨʚʦʤʫ ʘʥʘʣʦʛʫ ï Recycle Nation. Recycle Nation 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩ. 1. ʕʢʨʘʥ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ Recycle Nation 

 

Recycle Nation ï ʵʪʦ ʧʦʣʝʟʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʩʙʦʨʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʫʩʦʨʘ, ʢʦʪʦʨʦʝ ʧʨʝʜʣʘʛʘʝʪ 

ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. ʆʥʦ ʚʢʣʶʯʘʝʪ ʩʯʝʪʯʠʢ ʧʨʦʛʨʝʩʩʘ, ʧʨʘʚʠʣʘ ʩʦʨʪʠʨʦʚʢʠ ʤʫʩʦʨʘ, ʧʦʣʝʟʥʳʝ ʩʦʚʝʪʳ ʧʦ 

ʩʦʨʪʠʨʦʚʢʝ, ʠʩʪʦʨʠʶ ʩʜʘʯʠ ʤʫʩʦʨʘ ʠ ʧʦʢʘʟʘʪʝʣʴ ʚʳʙʨʦʩʘ CO2. ʆʜʥʘʢʦ, ʫ ʧʨʠʣʦʞʝʥʠʷ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ 

ʥʝʜʦʩʪʘʪʢʠ, ʪʘʢʠʝ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʢʘʨʪʳ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʮʝʥʪʨʦʚ ʠ ʨʘʟʜʝʣʘ ʥʘʛʨʘʜ [3]. 

ʈʘʩʩʤʦʪʨʠʤ ʚʪʦʨʦʡ ʘʥʘʣʦʛ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʦ ʩʦʨʪʠʨʦʚʢʠ ʤʫʩʦʨʘ ï iRecycle (ʨʠʩʫʥʦʢ 2). 

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 164 

. 

ʈʠʩ. 2. ʕʢʨʘʥ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ iRecycle 

 

iRecycle ï ʵʪʦ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʩʙʦʨʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʫʩʦʨʘ, ʢʦʪʦʨʦʝ ʦʪʣʠʯʘʝʪʩʷ 

ʩʠʩʪʝʤʦʡ ʧʦʦʱʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʥʦ ʧʨʝʜʣʘʛʘʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʩʯʝʪʯʠʢ ʧʨʦʛʨʝʩʩʘ, ʨʘʟʜʝʣ 

ʥʘʛʨʘʜ ʠ ʢʘʨʪʫ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʮʝʥʪʨʦʚ. ʆʜʥʘʢʦ, ʫ ʧʨʠʣʦʞʝʥʠʷ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʚʠʣ ʩʦʨʪʠʨʦʚʢʠ ʠ ʩʙʦʨʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʨʪʠʨʦʚʢʠ ʪʦʣʴʢʦ ʧʣʘʩʪʠʢʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʚʳʙʨʦʩʘ CO2 [4]. 

ʇʝʨʝʡʜʝʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʦʩʣʝʜʥʝʛʦ ʘʥʘʣʦʛʘ - Recycle Coach, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩ. 3. ʕʢʨʘʥʳ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ Recycle Couch 

 

Recycle Coach ï ʵʪʦ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦ ʩʙʦʨʫ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʤʫʩʦʨʘ. ʆʥʦ ʧʨʝʜʣʘʛʘʝʪ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʠʩʪʦʨʠʶ ʩʜʘʯʠ ʤʫʩʦʨʘ, ʨʘʟʜʝʣ ʥʘʛʨʘʜ ʩ ʧʨʦʤʦʢʦʜʘʤʠ ʠ ʢʘʨʪʫ ʩʦʨʪʠʨʦʚʦʯʥʳʭ 

ʮʝʥʪʨʦʚ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʢʘʥʠʨʦʚʘʪʴ ʤʫʩʦʨ ʩ ʧʦʤʦʱʴʶ ʢʘʤʝʨʳ. ʆʜʥʘʢʦ, ʫ Recycle 

Coach ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʪʘʢʠʝ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʚʠʣ ʩʦʨʪʠʨʦʚʢʠ ʠ ʩʙʦʨʘ, ʧʦʢʘʟʘʪʝʣʷ ʚʳʙʨʦʩʘ 

CO2 ʠ ʩʯʝʪʯʠʢʘ ʧʨʦʛʨʝʩʩʘ [5]. 

 ʀʟʫʯʠʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʚʠʟʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ-ʘʥʘʣʦʛʦʚ, ʩʣʝʜʫʝʪ ʩʦʟʜʘʪʴ 

ʵʩʢʠʟʳ ʙʫʜʫʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʕʩʢʠʟʳ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ 
ʨʘʟʨʘʙʦʪʢʠ, ʧʦʟʚʦʣʷʷ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʜʝʠ ʧʝʨʝʜ ʠʭ ʬʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʚ 

ʧʦʣʫʯʝʥʠʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʠ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʜʠʟʘʡʥʝʨʘʤʠ ʠ ʟʘʢʘʟʯʠʢʘʤʠ, ʵʢʦʥʦʤʷʪ 

ʚʨʝʤʷ ʠ ʨʝʩʫʨʩʳ, ʘ ʪʘʢʞʝ ʦʙʣʝʛʯʘʶʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʫʩʧʝʰʥʳʤ. ʕʩʢʠʟ ʧʨʠʣʦʞʝʥʠʷ ʠ ʨʘʙʦʪʳ ʝʛʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʤʦʞʥʦ ʠʟʫʯʠʪʴ 

ʥʘ ʨʠʩʫʥʢʝ 4. 
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ʈʠʩ. 4. ʇʝʨʚʳʡ ʵʩʢʠʟ ʦʩʥʦʚʥʳʭ ʵʢʨʘʥʦʚ ʠ ʬʫʥʢʮʠʡ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 

ʅʘ ʵʩʢʠʟʝ ʧʦʢʘʟʘʥʳ ʵʢʨʘʥʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ ʫʚʠʜʝʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʤʦʙʠʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ. ʇʝʨʚʳʡ ʵʢʨʘʥ ï ʵʪʦ ʧʘʥʝʣʴ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʚʭʦʜʘ ʚ ʘʢʢʘʫʥʪ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʠʣʦʞʝʥʠʡ. ʅʘ ʜʘʥʥʦʤ ʵʢʨʘʥʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʚʠʜʠʪ ʣʦʛʦʪʠʧ ʠ ʟʘʛʦʣʦʚʦʢ, ʧʦʣʷ ʚʚʦʜʘ ʜʣʷ 

ʥʦʤʝʨʘ ʪʝʣʝʬʦʥʘ ʠ ʧʘʨʦʣʷ, ʢʥʦʧʢʫ çɺʦʡʪʠè ʠ ʩʩʳʣʢʫ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. ʆʜʥʘʢʦ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʩʠʩʪʝʤʝ, ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʚʦʠ ʜʘʥʥʳʝ. ʂ ʜʘʥʥʳʤ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ 

ʦʪʥʦʩʠʪʩʷ: ʧʩʝʚʜʦʥʠʤ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʥʦʤʝʨ ʪʝʣʝʬʦʥʘ ʠ ʌʀʆ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʚʦʜʘ ʥʦʤʝʨʘ ʪʝʣʝʬʦʥʘ 

ʙʳʣʦ ʨʝʰʝʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤ ʦʪʜʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʩ ʚʳʙʦʨʦʤ ʬʣʘʛʘ ʩʪʨʘʥʳ ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʠʪʩʷ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. ɺ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ 

ʘʢʢʘʫʥʪʘ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʧʨʦʚʝʨʦʯʥʳʡ ʢʦʜ ʚ ʧʦʷʚʠʚʰʝʝʩʷ ʧʦʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʣʠʯʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʇʦʩʣʝ ʚʭʦʜʘ ʚ ʘʢʢʘʫʥʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʢ ʧʨʠʣʦʞʝʥʠʶ ʠ ʤʦʞʝʪ ʧʨʠʩʪʫʧʠʪʴ ʢ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʦʩʥʦʚʥʳʤʠ ʩʪʨʘʥʠʮʘʤʠ. ʉʥʘʯʘʣʘ ʦʥ ʧʦʧʘʜʘʝʪ ʥʘ ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʢʨʘʪʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʧʝʨʝʨʘʙʦʪʘʥʥʳʤ ʚʝʱʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʟʘ ʩʦʨʪʠʨʦʚʢʫ ʦʯʢʘʤ ʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʧʨʝʜʦʪʚʨʘʱʝʥʥʦʛʦ ʚʳʙʨʦʩʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʦʜʠʥ ʠʟ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʘʪʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʢ ʧʦʜʨʦʙʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʣʝʥʜʘʨʴ ʩʜʘʯʠ ʤʫʩʦʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʚʝʱʝʡ, ʘ ʪʘʢʞʝ ʠʥʬʦʛʨʘʬʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʩʪʦʣʙʯʘʪʳʭ ʜʠʘʛʨʘʤʤ ʠ ʩʭʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ ʨʘʟʤʝʱʝʥʳ ʩʦʚʝʪʳ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ ʤʫʩʦʨʘ ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʪʝʨʠʘʣʘ ʧʨʦʜʫʢʪʘ. ʊʘʢʞʝ ʥʘ ʜʘʥʥʦʡ ʩʪʨʘʥʠʮʝ 

ʨʘʩʧʦʣʦʞʝʥ ʙʣʦʢ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʥʘʯʠʥʘʶʱʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʘʯʘʪʴ ʩʦʨʪʠʨʦʚʘʪʴ ʤʫʩʦʨ ʜʣʷ ʝʛʦ 

ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ.  

ʉʣʝʜʫʶʱʘʷ ʚʢʣʘʜʢʘ ʥʘ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ ï ʵʪʦ ʢʘʨʪʘ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʮʝʥʪʨʦʚ. ʅʘ ʜʘʥʥʦʡ 

ʩʪʨʘʥʠʮʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʙʣʠʞʘʡʰʝʝ ʤʝʩʪʦ ʜʣʷ ʩʜʘʯʠ ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʛʦ ʤʫʩʦʨʘ ʠ ʧʨʦʣʦʞʠʪʴ 

ʫʜʦʙʥʳʡ ʤʘʨʰʨʫʪ ʢ ʮʝʣʝʚʦʡ ʪʦʯʢʝ. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʩʠʩʪʝʤʳ ʚʭʦʜʘ ʠ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʚʢʣʘʜʦʢ ʧʨʠʣʦʞʝʥʠʷ, 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʪʦʨʦʡ ʵʩʢʠʟ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 5.  
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ʈʠʩ. 5. ɺʪʦʨʦʡ ʵʩʢʠʟ ʦʩʥʦʚʥʳʭ ʵʢʨʘʥʦʚ ʠ ʬʫʥʢʮʠʡ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 

 ʅʘ ʚʪʦʨʦʤ ʵʩʢʠʟʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʢʣʘʜʢʠ çʤʘʛʘʟʠʥʘ ʧʝʨʝʨʘʙʦʪʢʠè ʠ çʫʤʥʦʡ ʢʘʤʝʨʳè. ʄʘʛʘʟʠʥ 

ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʚʝʱʝʡ ʠʟ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʤʫʩʦʨʘ. ʏʪʦʙʳ ʠʭ ʧʦʣʫʯʠʪʴ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʪʨʘʪʠʪʴ ʥʘʢʦʧʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʙʘʣʣʳ ʟʘ ʝʛʦ ʜʝʡʩʪʚʠʷ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʤʫʩʦʨʘ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʜʘʪʴ ʯʝʣʦʚʝʢʫ ʥʦʚʫʶ ʤʦʪʠʚʘʮʠʶ ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ ʠ ʩʜʘʯʠ ʩʪʘʨʳʭ ʠʣʠ 

ʥʝʥʫʞʥʳʭ ʚʝʱʝʡ. ʆʜʥʘʢʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦʯʢʦʚ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʢʘʥʠʨʦʚʘʪʴ ʦʜʠʥ ʠʟ 

ʩʚʦʠʭ ʧʨʝʜʤʝʪʦʚ ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ, ʯʪʦʙʳ ʫʟʥʘʪʴ ʧʦʜʭʦʜʠʪ ʣʠ ʚʝʱʴ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʤʥʘʷ 

ʢʘʤʝʨʘ ʧʨʝʜʦʩʪʘʚʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʣʫʯʝʥʥʳʭ ʙʘʣʣʘʭ ʠ ʦ ʚʢʣʘʜʝ, ʚʥʝʩʝʥʥʳʤ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

 ʇʦʩʣʝ ʦʧʠʩʘʥʠʷ ʦʩʥʦʚʥʳʭ ʵʢʨʘʥʦʚ ʠ ʬʫʥʢʮʠʡ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʩʣʝʜʫʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʩʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʭ (ʨʠʩʫʥʦʢ 6). ʈʠʩʫʥʦʢ 6 ʧʦʢʘʟʳʚʘʝʪ 

ʚʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʩʢʠʟʦʚ. 

 

 
ʈʠʩ. 6. ɺʠʟʫʘʣʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

 

 ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʥʪʝʢʩʪ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʨʨʘʪʠʚ. ʅʘʨʨʘʪʠʚ ʤʦʞʝʪ ʧʦʤʦʯʴ 

ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʪʝʢʩʪ ʠ ʦʙʲʷʩʥʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ: ʢʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʥʦ 

ʧʨʝʜʣʘʛʘʝʪ, ʢʘʢʠʝ ʟʘʜʘʯʠ ʧʦʤʦʛʘʝʪ ʨʝʰʠʪʴ ʠ ʢʘʢ ʠʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ. ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʥʘʨʨʘʪʠʚʘ 

ʠʩʧʦʣʴʟʫʝʤ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʦʪʟʳʚ ʦ ʧʨʠʣʦʞʝʥʠʠ ʦʪ ʦʜʥʦʛʦ ʠʟ ʧʝʨʩʦʥʘʞʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʦʥʘʞʘ ʜʣʷ 

ʥʘʨʨʘʪʠʚʘ ʙʳʣ ʚʳʙʨʘʥʘ ʀʨʠʥʘ. ʅʘʨʨʘʪʠʚ, ʩʦʟʜʘʥʥʳʡ ʧʦ ʚʪʦʨʦʡ ʧʝʨʩʦʥʝ:  

çʗ ʭʦʪʝʣʘ ʙʳ ʧʦʜʝʣʠʪʴʩʷ ʩʚʦʠʤ ʦʪʟʳʚʦʤ ʦ ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ Recycle. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ 

ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʦʡ ʷ ʨʝʰʠʣʘ ʧʦʧʨʦʙʦʚʘʪʴ ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʩʪʘʥʮʠʡ ʧʦ ʩʙʦʨʫ ʤʫʩʦʨʘ. ʇʦʢʘ 

ʧʦʧʨʦʙʦʚʘʣʘ ʩʜʘʪʴ ʩʪʘʨʳʝ ʠʩʧʠʩʘʥʥʳʝ ʪʝʪʨʘʜʠ ʦʢʦʣʦ ʩʚʦʝʡ ʨʘʙʦʪʳ ʠ ʵʪʦ ʦʢʘʟʘʣʦʩʴ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦ. 

ʆʜʥʘʢʦ, ʦʢʦʣʦ ʤʦʝʛʦ ʜʦʤʘ ʪʘʢʦʡ ʩʪʘʥʮʠʠ ʥʝʪʫ. ʅʘʧʠʩʘʣ ʚ ʧʦʜʜʝʨʞʢʫ, ʯʪʦ ʥʫʞʥʘ ʪʘʢʘʷ ʩʪʘʥʮʠʷ ʦʢʦʣʦ ʜʦʤʘ, 

ʥʘʜʝʶʩʴ ʫʞʝ ʩʢʦʨʦ ʦʥʘ ʧʦʷʚʠʪʴʩʷ ʠ ʪʦʛʜʘ ʩʤʦʛʫ ʩʜʘʚʘʪʴ ʙʦʣʴʰʝ ʤʘʢʫʣʘʪʫʨʳ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʣʘʛʘʝʪ ʦʙʰʠʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʤʫʩʦʨʘ ʠ 

ʧʨʘʚʠʣʘʭ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ. ʈʘʥʴʰʝ ʥʠʢʦʛʜʘ ʥʝ ʤʦʛʣʘ ʧʦʥʷʪʴ, ʢʘʢ ʩʜʘʚʘʪʴ ʧʣʘʩʪʠʢʦʚʳʝ ʙʫʪʳʣʢʠ. 

ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦʙʳ ʩʜʘʪʴ ʧʣʘʩʪʠʢʦʚʫʶ ʙʫʪʳʣʢʫ ʥʫʞʥʦ ʩʤʦʪʨʝʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʨʳʰʢʫ ʠ ʦʙʝʨʪʢʫ, ʥʦ ʠ ʥʘ 

ʪʦ, ʯʪʦ ʥʘʭʦʜʠʣʦʩʴ ʚ ʙʫʪʳʣʢʝ. ʅʘʧʨʠʤʝʨ, ʙʫʪʳʣʢʫ ʠʟ-ʧʦʜ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ ʥʝʣʴʟʷ ʧʨʦʩʪʦ ʩʜʘʪʴ ʚ 

ʦʪʣʠʯʠʠ ʦʪ ʦʙʳʯʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʷ ʧʦʣʫʯʠʣʘ ʤʥʦʛʦ ʧʦʣʝʟʥʳʭ ʩʦʚʝʪʦʚ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʣʠ ʤʥʝ ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʩʦʟʥʘʥʥʳʝ ʚʳʙʦʨʳ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ. 

ʆʜʥʦʡ ʠʟ ʠʥʪʝʨʝʩʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʩʚʦʡ ʧʨʦʛʨʝʩʩ ʚ 

ʧʝʨʝʨʘʙʦʪʢʝ ʤʫʩʦʨʘ. ʗ ʤʦʛʫ ʚʠʜʝʪʴ, ʩʢʦʣʴʢʦ ʤʘʪʝʨʠʘʣʦʚ ʷ ʧʝʨʝʨʘʙʦʪʘʣʘ ʠ ʢʘʢʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʷ 

ʧʨʠʥʦʰʫ. ʅʦ ʛʣʘʚʥʦʝ, ʯʪʦ ʷ ʤʦʛʫ ʧʦʣʫʯʠʪʴ ʯʪʦ-ʪʦ ʚʟʘʤʝʥ ʟʘ ʩʜʘʥʥʳʡ ʤʫʩʦʨ. ɼʣʷ ʵʪʦʛʦ ʤʥʝ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʧʨʝʜʤʝʪʦʚ, ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʅʦ ʧʦʢʘ ʤʥʝ ʥʝ 

ʭʚʘʪʘʝʪ ʩʜʘʥʥʦʛʦ ʤʫʩʦʨʘ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʛʦʨʰʦʢ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʡ ʤʥʝ ʧʦʥʨʘʚʠʣʩʷ. ʇʦʵʪʦʤʫ ʧʦʢʘ 

ʠʩʧʦʣʴʟʫʶ ʢʘʣʴʢʫʣʷʪʦʨ ʜʣʷ ʧʦʜʩʯʝʪʘ ʩʜʘʥʥʦʛʦ ʤʫʩʦʨʘ, ʯʪʦʙʳ ʦʪʩʣʝʞʠʚʘʪʴ ʩʢʦʣʴʢʦ ʝʱʝ ʤʥʝ ʥʝʦʙʭʦʜʠʤʦ 

ʩʜʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʚʝʪʥʦʛʦ ʛʦʨʰʢʘ. ʕʪʦ ʤʦʪʠʚʠʨʫʝʪ ʤʝʥʷ ʩʜʘʚʘʪʴ ʙʦʣʴʰʝ ʤʫʩʦʨʘ. 

ʂʦʥʝʯʥʦ, ʤʦʞʥʦ ʟʘʧʦʤʥʠʪʴ ʚʩʝ ʧʨʘʚʠʣʘ ʧʦ ʩʜʘʯʝ ʤʫʩʦʨʘ, ʥʦ ʚ ʜʘʥʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʪʘʢʞʝ ʝʩʪʴ 

ʫʤʥʘʷ ʢʘʤʝʨʘ, ʢʦʪʦʨʘʷ ʩʠʣʴʥʦ ʧʦʤʦʛʘʝʪ ʠ ʩʜʘʪʴ ʩʘʤ ʤʫʩʦʨ, ʠ ʫʟʥʘʪʴ ʧʦʣʴʟʫ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʨʠʥʝʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʤʝʨʘ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʢʘʥʠʨʦʚʘʥʥʦʤ ʤʫʩʦʨʝ, ʘ ʪʘʢʞʝ ʙʘʣʣʳ, ʢʦʪʦʨʳʝ 

ʙʫʜʫ ʥʘʯʠʩʣʝʥʳ ʧʦʩʣʝ ʩʜʘʯʠ ʚʝʱʠ ʚ ʩʪʘʥʮʠʶ ʧʝʨʝʨʘʙʦʪʢʠ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʵʪʠʤ ʙʘʣʣʘʤ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʚʝʱʠ ʠʟ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʤʫʩʦʨʘ. 

ɺ ʮʝʣʦʤ, ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʧʦʤʦʱʥʠʢʦʤ ʜʣʷ ʚʩʝʭ, ʢʪʦ ʭʦʯʝʪ ʚʥʝʩʪʠ ʩʚʦʡ 

ʚʢʣʘʜ ʚ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʟʥʘʪʴ ʙʦʣʴʰʝ ʦ ʧʝʨʝʨʘʙʦʪʢʝ ʤʫʩʦʨʘ. ʗ ʨʝʢʦʤʝʥʜʫʶ ʝʛʦ ʚʩʝʤ, ʢʪʦ 

ʩʪʨʝʤʠʪʩʷ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʟʥʘʥʥʦʩʪʠ ʠ ʭʦʯʝʪ ʧʦʣʫʯʠʪʴ ʚʳʛʦʜʫè. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʳʣ ʚʦʩʩʦʟʜʘʥ ʥʘʨʨʘʪʠʚ ʦʜʥʦʡ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʥʝʝ ʧʝʨʩʦʥ ʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚʳʚʦʜʳ ʧʦ ʨʘʙʦʪʝ ʩ ʧʨʠʣʦʞʝʥʠʝʤ, ʩʣʝʜʫʝʪ ʧʨʠʩʪʫʧʠʪʴ ʢ ʦʧʠʩʘʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʧʨʦʪʦʪʠʧʫ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʪʦʪʠʧ ʷʚʣʷʝʪʩʷ ʵʪʘʧʦʤ, ʘ ʥʝ ʬʠʥʘʣʴʥʦʡ ʮʝʣʴʶ, ʪʘʢ ʢʘʢ ʦʥ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʧʣʦʱʘʜʢʘʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ App Store ʠ Google Play. ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʦʟʥʘʯʠʪʴ ʩʪʠʣʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʝʝ. 

ʉʪʠʣʠʩʪʠʢʘ ʙʫʜʫʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʤʠʥʠʤʘʣʠʟʤ, ʩʚʝʪʣʳʝ ʪʦʥʘ, ʟʝʣʝʥʳʡ ʮʚʝʪ ʜʣʷ 

ʢʦʥʪʨʘʩʪʘ, ʵʣʝʤʝʥʪʳ ʛʣʘʩʩʤʦʨʬʠʟʤʘ ʠ ʥʝʦʤʦʨʬʠʟʤʘ. ʆʩʥʦʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʘ: 

Figma, Adobe Illustrator, Adobe Photoshop. ʇʦʩʣʝ ʚʳʙʦʨʘ ʩʪʠʣʠʩʪʠʢʠ ʧʨʠʣʦʞʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʵʢʨʘʥʦʚ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʨʦʪʦʪʠʧʘ. ɼʣʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ 6 ʵʢʨʘʥʦʚ ʧʨʦʪʦʪʠʧʘ: ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ, 

ʩʪʘʪʠʩʪʠʢʘ, ʢʘʨʪʘ, ʫʤʥʘʷ ʢʘʤʝʨʘ, ʤʘʛʘʟʠʥ ʧʝʨʝʨʘʙʦʪʢʠ, ʢʘʣʴʢʫʣʷʪʦʨ ʩʪʘʨʳʭ ʚʝʱʝʡ. 

ʆʧʠʩʘʚ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʪʦʪʠʧʫ, ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʬʠʥʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʵʢʨʘʥʦʚ. ʅʘ ʨʠʩʫʥʢʝ 7 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʵʢʨʘʥʦʚ: çʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘè, çʩʪʘʪʠʩʪʠʢʘè ʠ çʢʘʨʪʘè. 

 

 
ʈʠʩ. 7. ʌʠʥʘʣʴʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʵʢʨʘʥʦʚ çʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘè, çʩʪʘʪʠʩʪʠʢʘè ʠ çʢʘʨʪʘè 

 

ʅʘ ʨʠʩʫʥʢʝ 8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʠʥʘʣʴʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʵʢʨʘʥʦʚ: çʫʤʥʘʷ ʢʘʤʝʨʘè, çʤʘʛʘʟʠʥ 

ʧʝʨʝʨʘʙʦʪʢʠè ʠ çʢʘʣʴʢʫʣʷʪʦʨ ʩʦʨʪʠʨʦʚʢʠè. 

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 168 

 
ʈʠʩ. 8. ʌʠʥʘʣʴʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʵʢʨʘʥʦʚ çʫʤʥʘʷ ʢʘʤʝʨʘè, çʤʘʛʘʟʠʥ ʧʝʨʝʨʘʙʦʪʢʠè ʠ çʢʘʣʴʢʫʣʷʪʦʨ 

ʩʦʨʪʠʨʦʚʢʠè 

 

ʂʨʦʤʝ ʦʩʥʦʚʥʳʭ ʵʢʨʘʥʦʚ ʧʨʦʪʦʪʠʧʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʣʦʛʦʪʠʧ ʠ ʥʘʟʚʘʥʠʝ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʥʘʟʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥʦ ʩʣʦʚʦ çRecycleè, ʢʦʪʦʨʦʝ ʦʯʝʥʴ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʦʩʥʦʚʥʳʤ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ ʧʨʠʣʦʞʝʥʠʷ ï ʧʝʨʝʨʘʙʦʪʢʦʡ ʚʝʱʝʡ. ʃʦʛʦʪʠʧ ʠ ʠʢʦʥʢʘ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 10. 

 

 
ʈʠʩ. 10. ʃʦʛʦʪʠʧ ʠ ʠʢʦʥʢʘ ʧʨʠʣʦʞʝʥʠʷ çRecycleè 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʤʫʩʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʰʘʛ ʚ 

ʩʦʟʜʘʥʠʠ ʫʩʪʦʡʯʠʚʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. ʇʨʠʤʝʨ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ çRecycleè 

ʧʨʝʜʣʘʛʘʝʪ ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʨʝʰʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʫʩʦʨʘ, 

ʧʦʟʚʦʣʷʷ ʥʘʤ ʩʦʢʨʘʪʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʚʢʣʶʯʘʶʪ: ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʤʫʩʦʨʘ ʩ ʧʦʤʦʱʴʶ ʢʘʤʝʨʳ 

ʩʤʘʨʪʬʦʥʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʘʚʠʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʩʧʦʩʦʙʘʭ ʫʪʠʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʩʚʦʡ ʚʢʣʘʜ ʚ ʧʝʨʝʨʘʙʦʪʢʫ ʤʫʩʦʨʘ ʠ ʧʦʣʫʯʘʪʴ ʩʪʘʪʠʩʪʠʢʫ ʦ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ. 

ʇʨʠʣʦʞʝʥʠʝ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʤʫʩʦʨʘ ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʙʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʦʟʥʘʥʥʦʩʪʠ, ʥʦ ʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʛʦʨʦʜʩʢʠʭ ʘʜʤʠʥʠʩʪʨʘʮʠʡ. ʆʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦ 

ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʤʫ ʫʯʘʩʪʠʶ ʚ ʩʦʭʨʘʥʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʘʞʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʮʝʧʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʤʫʩʦʨʘ. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʉʦʰʥʠʢʦʚʘ ʀ.ɸ. 
Scientific supervisor: senior lecturer Soshnikova I.A. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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http://static.government.ru/media/files/y8PMkQGZLfbY7jhn6QMruaKoferAowzJ.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

17.12.2023) 
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5. Recycle Coach App. URL: https://recyclecoach.com/my-municipality/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.12.2023) 
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ʈʘʟʨʘʙʦʪʢʘ ʩʮʝʥʠʯʝʩʢʦʛʦ ʢʦʩʪʶʤʘ ï ʵʪʦ ʚʩʝʛʜʘ ʨʝʰʝʥʠʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʟʘʜʘʯʠ, ʪʝʤ ʙʦʣʝʝ ʚ 

ʥʘʨʦʜʥʳʭ ʪʝʘʪʨʘʭ, ʚ ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʘʤʙʠʮʠʦʟʥʳʝ ʨʝʞʠʩʩʝʨʳ ʠ ʩʢʫʜʥʦʝ ʠʣʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʦʩʪʘʥʦʚʦʢ. ɺ ʪʘʢʠʭ ʪʝʘʪʨʘʭ ʩʤʝʣʦ ʙʝʨʫʪʩʷ ʟʘ ʥʦʚʳʝ ʧʴʝʩʳ ʩ ʷʨʢʠʤʠ ʛʝʨʦʷʤʠ ʠ ʨʘʙʦʪʘʶʪ 

ʥʝ ʨʘʜʠ ʜʝʥʝʛ, ʘ ʦʪ ʣʶʙʚʠ ʢ ʠʩʢʫʩʩʪʚʫ. ʉʯʘʩʪʣʠʚʳʡ ʩʣʫʯʘʡ ʩʚʝʣ ʥʘʩ ʩ ʭʫʜʦʞʥʠʢʦʤ ʧʦ ʢʦʩʪʶʤʘʤ ɺʝʨʦʡ 

ʂʫʨʠʮʳʥʦʡ, ʩʦʪʨʫʜʥʠʯʘʶʱʝʡ ʩ ɻʘʪʯʠʥʩʢʠʤ ʩʘʤʦʜʝʷʪʝʣʴʥʳʤ ʪʝʘʪʨʦʤ, ʨʝʞʠʩʩʝʨ ʢʦʪʦʨʦʛʦ ʟʘʧʣʘʥʠʨʦʚʘʣ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ ʶʙʠʣʝʡʥʦʛʦ ʙʝʥʝʬʠʩʘ ʘʢʪʨʠʩʳ ʤʫʟʳʢʘʣʴʥʦʛʦ ʪʝʘʪʨʘ. 

ɸʥʘʣʠʟ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʤʦʥʦʩʧʝʢʪʘʢʣʷ ʧʨʠʚʝʣ ʥʘʩ ʢ ʠʜʝʝ ʚʳʙʦʨʘ, ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʚʜʦʭʥʦʚʝʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʮʝʥʠʯʝʩʢʦʛʦ ʢʦʩʪʶʤʘ ʜʣʷ ʛʣʘʚʥʦʛʦ ʚʳʭʦʜʘ ʘʢʪʨʠʩʳ, ʦʙʨʘʟ ʣʝʛʝʥʜʘʨʥʦʡ ʠ 

ʟʘʛʘʜʦʯʥʦʡ ʄʘʨʣʝʥ ɼʠʪʨʠʭ, ʢʦʪʦʨʘʷ ʠ ʙʳʣʘ ʢʫʤʠʨʦʤ ʙʝʥʝʬʠʮʠʘʥʪʘ. 

ʇʨʠ ʦʙʩʫʞʜʝʥʠʠ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʢʦʩʪʶʤʘ, 

ʛʣʘʚʥʦʝ ï ʥʘʣʠʯʠʝ ʮʠʣʠʥʜʨʘ ʠ ʦʪʢʨʳʪʳʭ ʥʦʛ ʚ ʦʙʫʚʠ ʥʘ ʢʘʙʣʫʢʘʭ, ʪʘʢ ʢʘʢ ʨʝʞʠʩʩʸʨ ʧʣʘʥʠʨʦʚʘʣ ʚʢʣʶʯʠʪʴ 

ʚ ʧʦʩʪʘʥʦʚʢʫ ʪʘʥʮʝʚʘʣʴʥʳʡ ʥʦʤʝʨ.   ʈʘʙʦʪʘʪʴ ʥʘʜ ʩʮʝʥʠʯʝʩʢʠʤ ʢʦʩʪʶʤʦʤ, ʛʜʝ ʝʩʪʴ ʯʝʪʢʠʡ ʘʜʨʝʩʘʪ ʩ ʪʘʢʦʡ 

ʬʘʥʪʘʩʪʠʯʝʩʢʠ ʥʘʩʳʱʝʥʥʦʡ ʙʠʦʛʨʘʬʠʝʡ, ʢʨʘʡʥʝ ʠʥʪʝʨʝʩʥʦ, ʦʜʥʘʢʦ, ʚʘʞʥʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʦʤ, ʯʪʦ ʘʢʪʨʠʩʘ ʥʝ ʙʫʜʝʪ ʠʛʨʘʪʴ ʨʦʣʴ ʄʘʨʣʝʥ ɼʠʪʨʠʭ. ʕʪʦ ʙʫʜʝʪ ʩʦʙʠʨʘʪʝʣʴʥʳʡ ʦʙʨʘʟ ʧʝʚʠʮʳ-

ʪʘʥʮʦʚʱʠʮʳ, ʚ ʢʦʪʦʨʦʤ ʢʘʢ ʚ ʟʝʨʢʘʣʝ ʜʦʣʞʥʳ ʦʪʨʘʟʠʪʩʷ ʚʘʞʥʝʡʰʠʝ ʯʝʨʪʳ ʞʝʥʱʠʥʳ, ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪʩʷ 

ʠʢʦʥʦʡ ʩʪʠʣʷ 1930 - 1940 ʛʦʜʦʚ. 
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 ɼʣʷ ʩʦʟʜʘʥʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʘ ʘʢʪʨʠʩʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʝʡ, ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʨʝʞʠʩʩʸʨʦʤ, ʧʝʨʚʳʤ ʜʝʣʦʤ ʦʙʨʘʪʠʣʠʩʴ ʢ ʬʠʣʴʤʦʛʨʘʬʠʠ ʄʘʨʣʝʥ ɼʠʪʨʠʭ.  

ʇʝʨʚʳʡ ʬʠʣʴʤ, ʢʦʪʦʨʳʡ ʧʨʠʥʝʩ ʧʦʧʫʣʷʨʥʦʩʪʴ ʄʘʨʣʝʥ ɼʠʪʨʠʭ ð ɻ ʪʦ çɻʦʣʫʙʦʡ ʘʥʛʝʣè 1930 ʛʦʜʘ, 

ʨʝʞʠʩʩʝʨ ɼʞʦʟʝʬ ʬʦʥ ʐʪʝʨʥʙʝʨʛ. ɺ ʵʪʦʤ ʬʠʣʴʤʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʦʙʨʘʟ ʘʨʪʠʩʪʢʠ ʢʘʙʘʨʝ: ʮʠʣʠʥʜʨ, 

ʰʝʣʢʦʚʳʝ ʯʫʣʢʠ ʩ ʧʦʜʚʷʟʢʘʤʠ, ʢʦʨʦʪʢʠʝ ʢʨʫʞʝʚʥʳʝ ʰʦʨʪʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʤʠʜʞ ʨʦʢʦʚʦʡ ʞʝʥʱʠʥʳ, 

ʩʧʦʩʦʙʥʦʡ ʙʳʪʴ ʯʫʚʩʪʚʝʥʥʦʡ, ʷʨʢʦʡ, ʦʙʣʘʜʘʶʱʝʡ ʤʝʣʦʜʠʯʥʳʤ ʠ ʛʣʫʙʦʢʠʤ ʛʦʣʦʩʦʤ, ʙʫʜʝʪ ʦʙʳʛʨʳʚʘʪʴʩʷ ʚ 

ɻʦʣʣʠʚʫʜʩʢʠʭ ʬʠʣʴʤʘʭ ʩ ʫʯʘʩʪʠʝʤ ʄʘʨʣʝʥ ɼʠʪʨʠʭ.  

ʆʩʦʙʳʡ ʩʢʘʯʦʢ ʚ ʢʘʨʴʝʨʝ ʠ ʪʚʦʨʯʝʩʪʚʝ ʄʘʨʣʝʥ ɼʠʪʨʠʭ ʠ ʨʝʞʠʩʩʝʨʘ ɼʞʦʟʝʬʘ ʬʦʥ ʐʪʝʨʥʙʝʨʛʘ 

ʧʨʦʠʟʦʰʝʣ ʙʣʘʛʦʜʘʨʷ ʬʠʣʴʤʫ çʄʘʨʦʢʢʦè 1930 ʛʦʜʘ. ʍʫʜʦʞʥʠʢ ʧʦ ʢʦʩʪʶʤʘʤ ʊʨʝʚʠʩ ɹʝʥʪʦʥ ʩʦʟʜʘʣ ʧʦ 

ʠʩʪʠʥʝ ʢʫʣʴʪʦʚʳʡ ʦʙʨʘʟ, ʢʦʪʦʨʳʡ ʤʦʤʝʥʪʘʣʴʥʦ ʧʨʦʩʣʘʚʠʣ ʘʢʪʨʠʩʫ ʢʠʥʦ ʠ ʟʘʜʘʣ ʜʘʣʴʥʝʡʰʠʡ ʩʪʠʣʴ ʚ ʝʝ 

ʦʜʝʞʜʝ. ʆʜʠʥ ʠʟ ʝʛʦ ʵʩʢʠʟʦʚ ʢ ʢʠʥʦʬʠʣʴʤʫ çʄʘʨʦʢʢʦè ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1 ʘ. 

ɺ ʢʘʨʪʠʥʝ çʄʘʨʦʢʢʦè ʄʘʨʣʝʥ ɼʠʪʨʠʭ ʧʦʷʚʣʷʝʪʩʷ ʧʝʨʝʜ ʧʫʙʣʠʢʦʡ ʥʝ ʚ ʯʫʣʢʘʭ ʠ ʥʠʞʥʝʤ ʙʝʣʴʝ, ʘ 

ʚʦ ʬʨʘʢʝ ʠ ʮʠʣʠʥʜʨʝ. ʄʫʞʩʢʦʝ ʦʙʣʠʯʠʝ ʥʘ ʵʣʝʛʘʥʪʥʦʡ ʞʝʥʱʠʥʝ ʚʳʟʳʚʘʝʪ ʥʝʦʜʥʦʟʥʘʯʥʳʝ ʚʟʛʣʷʜʳ ʩʦ 

ʩʪʦʨʦʥʳ ʟʨʠʪʝʣʷ, ʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʤʝʣʦʩʪʴ ʠ ʧʨʦʪʝʩʪ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤʫ ʤʳʰʣʝʥʠʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʞʝʥʩʢʦʡ ʦʜʝʞʜʝ [1]. ʕʪʦʪ ʦʙʨʘʟ ʩʪʘʣ ʷʨʢʠʤ ʤʘʨʢʝʨʦʤ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʮʝʥʠʯʝʩʢʦʛʦ ʢʦʩʪʶʤʘ ʜʣʷ 

ʶʙʠʣʝʡʥʦʛʦ ʙʝʥʝʬʠʩʘ. ʂʦʩʪʶʤ ʄʘʨʣʝʥ ɼʠʪʨʠʭ ʠʟ ʢʠʥʦʬʠʣʴʤʘ çʄʘʨʦʢʢʦè ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1 ʙ. 

ɽʱʝ ʚ ʦʜʥʦʤ ʢʫʣʴʪʦʚʦʤ ʬʠʣʴʤʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɹʝʣʦʢʫʨʘʷ ɺʝʥʝʨʘè 1932 ʛʦʜʘ, ʛʝʨʦʠʥʷ ʄʘʨʣʝʥ 

ɼʠʪʨʠʭ ʧʨʝʜʩʪʘʣʘ ʚ ʰʠʢʘʨʥʦʤ ʙʝʣʦʤ ʬʨʘʢʝ. ɼʘʥʥʳʡ ʦʙʨʘʟ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʛʦ, ʚ ʢʦʪʦʨʳʡ ʝʝ ʦʜʝʚʘʣʠ ʜʣʷ 

ʜʨʫʛʦʡ ʢʠʥʦʢʘʨʪʠʥʳ. ʍʫʜʦʞʥʠʢʠ ʧʦ ʢʦʩʪʶʤʘʤ ʦʪʦʰʣʠ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʚʠʜʘ ʬʨʘʢʘ. ɺ ʥʦʚʦʤ ʚʦʧʣʦʱʝʥʠʠ 

ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʣʘʮʢʘʥʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʤʘʪʝʨʠʘʣʘ ʩ ʧʘʡʝʪʢʘʤʠ, ʙʝʣʳʝ ʦʙʪʷʥʫʪʳʝ ʚ ʪʦʥ ʧʫʛʦʚʠʮʳ ʥʘ 

ʧʦʣʦʯʢʘʭ ʠʟʜʝʣʠʷ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʚʩʪʘʚʢʠ ʚ ʚʠʜʝ ʣʘʤʧʘʩʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʧʦ ʧʝʨʝʜʥʝʡ ʧʦʣʦʚʠʥʢʝ ʙʨʶʢ, ʪʘʢʞʝ 

ʦʙʳʛʨʘʥ ʚʭʦʜ ʚ ʢʘʨʤʘʥ. ʆʙʨʘʟ ʜʦʧʦʣʥʷʝʪʩʷ ʙʝʣʳʤ ʮʠʣʠʥʜʨʦʤ ʠ ʛʘʣʩʪʫʢʦʤ-ʙʘʙʦʯʢʦʡ. ʈʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʘʢʫʶ ʦʪʜʝʣʢʫ ʚ ʢʦʩʪʶʤʝ ʚʳʛʣʷʜʠʪ ʚʳʠʛʨʳʰʥʦ ʠ ʥʝʦʙʳʯʥʦ ʚ ʢʘʜʨʝ ʬʠʣʴʤʘ [2].  

ʂʨʦʤʝ ʩʲʝʤʦʢ ʚ ʢʠʥʦ ʚ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʄʘʨʣʝʥ ɼʠʪʨʠʭ ʤʥʦʛʦ ʛʘʩʪʨʦʣʠʨʦʚʘʣʘ, ʛʜʝ ʠʩʧʦʣʥʷʣʘ 

ʪʘʥʮʝʚʘʣʴʥʳʝ ʥʦʤʝʨʘ ʠ ʧʝʣʘ ʧʝʩʥʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʝʞʠʩʩʝʨʘ ʢ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤʫ ʦʙʨʘʟʫ 

ʠʤʝʥʥʦ ʢʦʩʪʶʤ, ʚ ʢʦʪʦʨʦʤ ʦʥʘ ʚʳʩʪʫʧʘʣʘ ʚ ʢʦʥʮʝʨʪʥʦʤ ʟʘʣʝ çʆʣʠʤʧʠʷè ʚʦ ʌʨʘʥʮʠʠ ʚ 1962 ʛʦʜʫ. ʩʪʘʣ 

ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʜʦʭʥʦʚʝʥʠʷ ʩʦʙʠʨʘʪʝʣʴʥʦʛʦ ʦʙʨʘʟʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʩʪʶʤʘ ʜʣʷ ʶʙʠʣʝʡʥʦʛʦ 

ʙʝʥʝʬʠʩʘ ʘʢʪʨʠʩʳ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘʨʷʜʝ ʝʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʜʣʷ ʠʜʝʘʣʴʥʦʛʦ ʚʦʧʣʦʱʝʥʠʷ ʟʘʤʳʩʣʘ 

ʨʝʞʠʩʩʝʨʘ ʜʣʷ ʛʝʨʦʠʥʠ ʩʧʝʢʪʘʢʣʷ. ʅʘ ʨʠʩʫʥʢʝ 1 ʚ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʨʘʟ ʄʘʨʣʝʥ ɼʠʪʨʠʭ ʚ ʢʦʥʮʝʨʪʥʦʤ ʟʘʣʝ 

çʆʣʠʤʧʠʷè ʚ 1962 ʛʦʜʫ.  

   

 ͊  ͋  ͍
˾͙ͫΦмΦ ˻͋ͪ͊͘ ˸͔͊ͪͤ͡ ˨͙͙ͭͪͻ ͍ͦ ͺ͔ͪ͊͟Υ 

ύ͊ ς Ή͙ͫ͘͟ ͦͫͭ͟Όͣ͊ ͻ͙ͯ͒ͦ͗ͤ͊͟ ͔͍͙́ͪͫ͊ ˣ͔ͤͭͦͤ͊ ͒͡Ύ ͙ͤͦ͟ͺ͙͡Έͣ͊ ζ˸͊ͪͦͦ͟͟ηΣ мфол ͎ͦ͒Τ 
ύ͋ ς ͦ͋ͪ͊͘ ˸͔͊ͪͤ͡ ˨͙͙ͭͪͻ ͙͘ ͙ͤͦ͟ͺ͙͡Έͣ͊ ζ˸͊ͪͦͦ͟͟ηΣ мфол ͎ͦ͒Τ 

ύ͍ ς ͦ͋ͪ͊͘ ˸͔͊ͪͤ͡ ˨͙͙ͭͪͻ ͍ͦ ͺ͔ͪ͊͟Σ ͼ͙͙͔ͤ͒ͪ͡ ͙ ͙͋ͦ͒ ͍ ͦͤ͟ͼ͔ͪͭͤͦͣ ͔͊͘͡ ζ˻͙͙ͣͨ͡ΎηΣ мфсн ͎ͦ͒ 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʛʣʘʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʦʟʜʘʚʘʝʤʦʛʦ ʩʮʝʥʠʯʝʩʢʦʛʦ ʢʦʩʪʶʤʘ ï ʯʝʨʥʳʡ 

ʬʨʘʢ. ɼʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʥʝʧʨʦʩʪʦʛʦ ʚʠʜʘ ʦʜʝʞʜʳ ʜʘʞʝ ʜʣʷ 

ʤʫʞʩʢʦʛʦ ʛʘʨʜʝʨʦʙʘ, ʢʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʦʚʘʣʦ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʝʩʪʴ, ʘ ʚʝʨʥʝʝ ʩʢʘʟʘʪʴ, ʦʙʝʩʧʝʯʠʪʴ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʦʤ ʠ ʘʤʧʣʠʪʫʜʦʡ ʜʚʠʞʝʥʠʷ ʨʫʢ ʧʨʠ 

ʠʩʧʦʣʥʝʥʠʠ ʪʘʥʮʝʚʘʣʴʥʦʛʦ ʥʦʤʝʨʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʦʧʠʩʘʥ ʚ ʩʮʝʥʘʨʠʠ ʶʙʠʣʝʡʥʦʛʦ ʙʝʥʝʬʠʩʘ ʘʢʪʨʠʩʳ. 
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ɺʳʧʦʣʥʝʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʜʝʬʦʨʤʘʮʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʮʠʠ ʬʨʘʢʘ 

ʥʝʦʙʭʦʜʠʤʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʚʦʙʦʜʫ ʦʪʚʝʜʝʥʠʷ ʨʫʢ ʚ ʧʣʝʯʝʚʦʤ ʩʫʩʪʘʚʝ ʠ 

ʧʦʜʲʸʤʘ ʨʫʢ ʚʧʝʨʝʜ (ʚ ʬʠʟʠʦʣʦʛʠʠ ï ʩʛʠʙʘʥʠʝ ʨʫʢ ʚ ʧʣʝʯʝʚʦʤ ʩʫʩʪʘʚʝ). ɼʣʷ ʨʝʰʝʥʠʷ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ 

ʟʘʜʘʯ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʣʘʩʪʦʚʠʮ ʠ ʚʘʨʠʘʥʪ ʢʦʥʩʪʨʫʢʮʠʠ ʩʧʠʥʢʠ ʩʦ ʩʢʣʘʜʢʦʡ.  

ɹʳʣʦ ʠʟʫʯʝʥʦ ʠ ʨʘʟʨʘʙʦʪʘʥʦ ʪʨʠ ʚʠʜʘ ʣʘʩʪʦʚʠʮ ʩ ʨʘʟʥʦʡ ʬʦʨʤʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʚʫʭʰʦʚʥʦʛʦ 

ʨʫʢʘʚʘ. ɺʩʝ ʚʘʨʠʘʥʪʳ ʜʚʫʭʰʦʚʥʦʛʦ ʨʫʢʘʚʘ ʩ ʮʝʣʴʥʦʢʨʦʝʥʥʦʡ ʣʘʩʪʦʚʠʮʝʡ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʦʚʦʡ 

ʦʩʥʦʚʝ ʜʚʫʭʰʦʚʥʦʛʦ ʨʫʢʘʚʘ ʧʦ ʩʠʩʪʝʤʝ çʄʶʣʣʝʨ ʠ ʩʳʥè. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʠʷ 

ʮʝʣʴʥʦʢʨʦʝʥʥʦʡ ʣʘʩʪʦʚʠʮʳ. 

ʇʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʯʝʨʪʝʞʘʤ ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ ʪʨʠ ʤʘʢʝʪʘ ʜʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʨʫʢʘʚʘ ʭʘʨʘʢʪʝʨʫ ʜʚʠʞʝʥʠʷ ʨʫʢ. ʇʨʦʚʝʨʢʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʜʣʷ ʜʚʫʭ ʚʠʜʦʚ 

ʜʚʠʞʝʥʠʷ ʨʫʢ ʚ ʧʣʝʯʝʚʦʤ ʩʫʩʪʘʚʝ, ʪʘʢʠʭ ʢʘʢ ʦʪʚʝʜʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʥʘ 45Á ʠ 90Á ʠ ʧʦʜʲʝʤ ʚʧʝʨʸʜ ʥʘ 45Á ʠ 90Á. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʢʝʪʳ ʜʚʫʭʰʦʚʥʦʛʦ ʨʫʢʘʚʘ ʩ ʮʝʣʴʥʦʢʨʦʝʥʦʡ ʣʘʩʪʦʚʠʮʝʡ ʠ ʦʮʝʥʢʘ ʠʭ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ. 

 

   

 ͊  ͋  ͍
˾͙ͫΦнΦ ˴ͦͤͫͭͪͯ͟ͼ͙͙ ͍͒ͯͻ΄͍͎ͦͤͦͦ ͍ͪͯ͊͊͟ ͫ ͔ͭͪͣΎ ͍͙͙͒͊ͣ ͍͙͊ͫͭͦ͡ͼΥ 

ύ͊ ς ͙͊ͫͫ͟͡;͔ͫ͊͟Ύ ͼ͔͡Έ͔ͤͦͪͦͤ͊͟Ύ ͍͙͊ͫͭͦ͡ͼ͊Τ ύ͋ ς ͍͙͊ͫͭͦ͡ͼ͊ ͍·͚ͫͦͭͦ у ͫͣΤ 
ύ͍ ς ͍͙͊ͫͭͦ͡ͼ͊ ͙͘ ͔͔ͤͣͼ͎ͦͦ͟ ͗ͯͪͤ͊͊͡ wǳƴŘǎŎƘŀǳ ŦǸǊ IŜǊǊŜƴ 

 

  

 

 

 

 

 

 

  

 
 ͊  ͋   ͍

˾͙ͫΦоΦ ˻ͼ͔ͤ͊͟ ͙͙͒ͤ͊ͣ;͔͎ͫͦͦ͟ ͍͔͍͙ͫͦͦͭͭͫͭΎΦ ͔͍ͣ͊ͭͦ͟ ͍͒ͯͻ΄͍͎ͦͤͦͦ ͍ͪͯ͊͊͟ ͫ ͼ͔͡Έ͔͚ͤͦͪͦͤͦ͟ ͍͙͊ͫͭͦ͡ͼ͔͚Υ 
ύ͊ ς ͙͊ͫͫ͟͡;͔ͫ͊͟Ύ ͼ͔͡Έ͔ͤͦͪͦͤ͊͟Ύ ͍͙͊ͫͭͦ͡ͼ͊Τ ύ͋ ς ͍͙͊ͫͭͦ͡ͼ͊ ͍·͚ͫͦͭͦ у ͫͣΤ 
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ύ͍ ς ͍͙͊ͫͭͦ͡ͼ͊ ͙͘ ͔͔ͤͣͼ͎ͦͦ͟ ͗ͯͪͤ͊͊͡ wǳƴŘǎŎƘŀǳ ŦǸǊ IŜǊǊŜƴ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʨʢʠ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʦʢʘʟʘʣʩʷ ʨʫʢʘʚ ʩ ʮʝʣʴʥʦʢʨʦʝʥʦʡ ʣʘʩʪʦʚʠʮʝʡ, 

ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʯʝʨʪʝʞʫ ʠʟ ʥʝʤʝʮʢʦʛʦ ʞʫʨʥʘʣʘ çRundschau f¿r Herrenè (ʨʠʩ. 3ʚ). ʕʪʦʪ ʚʘʨʠʘʥʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʬʦʨʪʥʳʡ ʧʦʜʲʝʤ ʠ ʦʪʚʝʜʝʥʠʝ ʨʫʢ ʙʝʟ ʚʳʨʘʞʝʥʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʥʠʟʘ ʠʟʜʝʣʠʷ.  ʈʫʢʘʚ ʩ 

ʮʝʣʴʥʦʢʨʦʝʥʥʦʡ ʣʘʩʪʦʚʠʮʝʡ ʚʳʩʦʪʦʡ 8 ʩʤ (ʨʠʩ. 3ʙ) ʧʦ ʫʜʦʙʩʪʚʫ ʙʣʠʟʦʢ ʢ ʨʫʢʘʚʫ ʩ ʣʘʩʪʦʚʠʮʝʡ ʠʟ ʞʫʨʥʘʣʘ, 

ʥʦ ʫʩʪʫʧʘʝʪ ʚ ʢʦʤʬʦʨʪʥʦʤ ʦʪʚʝʜʝʥʠʠ ʨʫʢ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʮʝʣʴʥʦʢʨʦʝʥʘʷ ʣʘʩʪʦʚʠʮʘ (ʨʠʩ. 3ʘ) ʦʢʘʟʘʣʘʩʴ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʦʡ ʠ ʩʪʝʩʥʷʣʘ ʜʚʠʞʝʥʠʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʦʪʚʝʜʝʥʠʠ ʨʫʢʠ ʚ ʧʣʝʯʝʚʦʤ ʩʫʩʪʘʚʝ. 

ɺʩʪʨʝʯʥʘʷ ʩʢʣʘʜʢʘ ʚ ʩʨʝʜʥʝʤ ʰʚʝ ʩʧʠʥʢʠ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʬʦʨʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʨʠʚʝʜʝʥʠʝʤ ʨʫʢ ʧʨʠ ʧʦʜʲʝʤʝ ʠʭ ʚʧʝʨʝʜ ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ 

ʥʦʤʝʨʘ. 

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʢʦʥʩʪʨʫʢʮʠʡ ʨʫʢʘʚʦʚ ʩ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʮʝʣʴʥʦʢʨʦʝʥʳʭ ʣʘʩʪʦʚʠʮ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʧʝʨʚʘʷ ʧʨʦʨʘʙʦʪʢʘ ʬʨʘʢʘ ʠ ʙʦʜʠ ʚ ʤʘʪʝʨʠʘʣʝ.  

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʞʝʥʩʢʠʡ ʬʨʘʢ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʵʣʘʩʪʘʥʘ, ʧʦʣʫʧʨʠʣʝʛʘʶʱʝʛʦ ʩʠʣʫʵʪʘ, ʦʪʨʝʟʥʦʡ ʧʦ ʣʠʥʠʠ ʪʘʣʠʠ ʩ ʧʨʠʪʘʯʥʦʡ ʬʘʣʜʦʡ ʩʦ 

ʰʣʠʮʝʡ. ʇʦʣʦʯʢʠ ʩ ʨʝʣʴʝʬʘʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ ʠʟ ʧʨʦʡʤʳ ʜʦ ʥʠʟʘ. ʉʧʠʥʢʘ ʩʦ ʩʨʝʜʥʠʤ ʰʚʦʤ ʠ ʚʩʪʨʝʯʥʦʡ 

ʩʢʣʘʜʢʦʡ, ʩ ʧʣʝʯʝʚʳʤʠ ʠ ʪʘʣʠʝʚʳʤʠ ʚʳʪʘʯʢʘʤʠ. ʈʫʢʘʚ ʚʪʘʯʥʦʡ, ʜʚʫʭʰʦʚʥʳʡ ʩ ʮʝʣʴʥʦʢʨʦʝʥʦʡ ʣʘʩʪʦʚʠʮʝʡ. 

ɺʦʨʦʪʥʠʢ ʧʠʜʞʘʯʥʦʛʦ ʪʠʧʘ ʩ ʣʘʮʢʘʥʘʤʠ ʩ ʟʘʦʩʪʨʝʥʥʳʤʠ ʢʦʥʮʘʤʠ. ʊʘʢʞʝ ʙʳʣ ʧʨʦʨʘʙʦʪʘʥ ʙʦʜʠ ʠʟ ʢʫʣʠʨʥʦʡ 

ʛʣʘʜʠ ʩ ʧʨʠʪʘʯʥʳʤ ʞʠʣʝʪʦʤ ʧʦ ʙʦʢʦʚʳʤ ʠ ʧʣʝʯʝʚʳʤ ʰʚʘʤ, ʦʪʨʝʟʥʳʤ ʧʦ ʣʠʥʠʠ ʪʘʣʠʠ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʚ ʚʠʜʝ 

ʰʦʨʪ, ʚ ʩʨʝʜʥʝʤ ʰʚʝ ʩʧʠʥʢʠ ʧʦʪʘʡʥʘʷ ʟʘʩʪʝʞʢʘ ʥʘ ʪʝʩʴʤʫ-ʤʦʣʥʠʶ. ɾʠʣʝʪ ʩ ʛʣʫʙʦʢʦʡ ʛʦʨʣʦʚʠʥʦʡ 

ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʧʦʣʫʧʨʠʣʝʛʘʶʱʝʛʦ ʩʠʣʫʵʪʘ, ʩ ʪʘʣʠʝʚʳʤʠ ʠ ʥʘʛʨʫʜʥʳʤʠ ʚʳʪʘʯʢʘʤʠ, ʚʳʭʦʜʷʱʠʤʠ ʠʟ 

ʧʨʦʡʤʳ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʥʘʡʜʝʥ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʬʨʘʢʘ ʠ ʙʦʜʠ, ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʮʝʥʠʯʝʩʢʦʛʦ ʢʦʩʪʶʤʘ ʜʣʷ ʙʝʥʝʬʠʩʘ ʘʢʪʨʠʩʳ. ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʫʜʘʣʦʩʴ 

ʜʦʩʪʠʛʥʫʪʴ ʥʝ ʪʦʣʴʢʦ ʭʦʨʦʰʝʡ ʧʦʩʘʜʢʠ ʬʨʘʢʘ ʥʘ ʤʦʜʝʣʠ, ʥʦ ʠ ʟʘ ʩʯʝʪ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩʧʠʥʢʠ ʚ 

ʚʠʜʝ ʚʩʪʨʝʯʥʦʡ ʩʢʣʘʜʢʠ ʚ ʩʨʝʜʥʝʤ ʰʚʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʨʦʷ ʜʚʫʭʰʦʚʥʦʛʦ ʨʫʢʘʚʘ ʩ 

ʮʝʣʴʥʦʢʨʦʝʥʦʡ ʣʘʩʪʦʚʠʮʝʡ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʮʝʥʠʯʝʩʢʦʤʫ ʢʦʩʪʶʤʫ.  
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FEATURES OF THE FORMATION OF THE CIRCUS COSTUME OF THE RUSSIAN 
AVANGARATE: SPECIFICITY AND AESTHETICAL AND ARTISTIC PRINCIPLES 
 

Popova E. Yu., 2024 

 

Abstract: The research study is devoted to the analysis of the features of circus costumes in 1920-30-es. The 

aspect of forming new artistic solutions for a circus costume is considered comprehensively: from the point of 

view of the influence of political and social changes in Russia, as well as the emergence of new artistic tasks. 

The article analyzes the costume forms as a result of avant-garde influence.  

 

Keywords: circus costume, avant-garde in circus art, theatricalization of the circus, artist. 

 

ɸʚʘʥʛʘʨʜ ʢʘʢ ʷʚʣʝʥʠʝ ʨʝʚʦʣʶʮʠʦʥʥʦʝ, ʚʠʜʷʱʝʝ ʧʝʨʝʜ ʩʦʙʦʡ ʧʝʨʚʠʯʥʫʶ ʟʘʜʘʯʫ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ 

ʢʫʣʴʪʫʨʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʠ çʩʫʙʲʝʢʪʠʚʥʦ ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ ʦʪʨʠʮʘʥʠʠè [1, ʩ. 4], ʬʦʨʤʠʨʫʝʪ 

ʥʦʚʳʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʠʟʤʝʥʠʚʰʠʤʠʩʷ ʤʦʨʘʣʴʥʦ-ʜʫʭʦʚʥʳʤʠ ʘʩʧʝʢʪʘʤʠ. ɸʚʘʥʛʘʨʜ 

ʚ ʠʩʢʫʩʩʪʚʝ ʚʦʟʥʠʢ ʢʘʢ ʨʝʘʢʮʠʷ ʥʘ ʢʨʠʟʠʩ ʮʝʥʥʦʩʪʝʡ ʠ ʭʘʦʩ, ʮʘʨʷʱʠʝ ʚ ʤʠʨʝ ʧʦʩʣʝ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. 

ʍʫʜʦʞʥʠʢʠ ʩʪʨʝʤʠʣʠʩʴ ʚʳʨʘʟʠʪʴ ʥʦʚʦʝ ʚʠʜʝʥʠʝ ʨʝʘʣʴʥʦʩʪʠ, ʦʪʦʡʪʠ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʨʘʜʠʮʠʡ ʠ 

ʩʪʘʥʜʘʨʪʦʚ, ʠʩʩʣʝʜʦʚʘʪʴ ʥʦʚʳʝ ʬʦʨʤʳ ʠ ʪʝʭʥʠʢʠ, ʠʛʨʘʷ ʩ ʮʚʝʪʦʤ, ʬʦʨʤʦʡ, ʠʜʝʷʤʠ. ʀʩʢʫʩʩʪʚʦ ʤʦʜʝʨʥʠʟʤʘ 
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ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XX ʚʝʢʘ ʤʥʦʛʦʛʨʘʥʥʦ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦ. ʀʟʤʝʥʝʥʠʷ, ʧʨʠʥʝʩʝʥʥʳʝ ʥʘʯʘʣʦʤ ʩʪʦʣʝʪʠʷ, 

ʙʝʟʫʩʣʦʚʥʦ, ʥʝ ʢʘʞʫʪʩʷ ʫʜʠʚʠʪʝʣʴʥʳʤʠ. ɺ ʩʚʷʟʠ ʩ ʧʦʣʠʪʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ, ʪʝʭʥʠʯʝʩʢʠʤʠ, ʘ, ʚʩʣʝʜ 

ʟʘ ʥʠʤʠ, ʵʩʪʝʪʠʯʝʩʢʠʤʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷʤʠ, ʟʘʨʦʞʜʘʝʪʩʷ ʥʦʚʦʝ ʠʩʢʫʩʩʪʚʦ, ʠʜʝʝʡ ʢʦʪʦʨʦʛʦ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʦʪʝʩʪ ʧʨʦʪʠʚ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ, ʦʙʳʜʝʥʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʤ ʧʨʦʰʣʳʭ 

ʩʪʦʣʝʪʠʡ. ɸʚʘʥʛʘʨʜ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʠʩʪʝʤʘ ʥʦʚʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʢʦʜʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ 

ʙʣʘʛʦʜʘʨʷ ʦʪʨʠʮʘʥʠʶ, ʧʨʠʩʫʱʝʤʫ ʨʝʚʦʣʶʮʠʦʥʥʦʤʫ ʤʳʰʣʝʥʠʶ: ʚ ʥʝʤ çʦʪʩʫʪʩʪʚʦʚʘʣʦ ʦʜʥʦʦʙʨʘʟʠʝ ʠʜʝʡ, 

ʬʦʨʤ ʠ ʩʧʦʩʦʙʦʚ ʦʩʤʳʩʣʝʥʠʷ ʞʠʟʥʠ, ʠʩʢʫʩʩʪʚʘ ʠ ʯʝʣʦʚʝʢʘ ʚ ʠʩʢʫʩʩʪʚʝè [2, ʩ. 6]. ɸʚʘʥʛʘʨʜʥʳʝ ʪʝʯʝʥʠʷ ʩʦ 

ʩʚʦʠʤʠ ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʠʜʝʘʣʘʤʠ ʷʚʠʣʠʩʴ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʬʫʥʢʮʠʡ ʠ ʵʩʪʝʪʠʢʠ 

ʮʠʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

ɸʚʘʥʛʘʨʜʥʳʡ ʮʠʨʢ ï ʵʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʝ ʠʩʢʫʩʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʨʠʚʥʝʩʣʦ ʚ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʮʠʨʢʦʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʦʣʶ ʵʢʩʧʨʝʩʩʠʠ ʠ ʥʦʚʘʪʦʨʩʪʚʘ. ʎʠʨʢ 1920ï1930-ʭ ʛʦʜʦʚ ï ɻ ʪʦ ʥʝ ʧʨʠʚʳʯʥʦʝ ʜʣʷ 

ʙʫʨʞʫʘʟʥʦ-ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʠʭ ʩʣʦʝʚ ʨʘʟʚʣʝʯʝʥʠʝ, ʘ ʩʤʝʣʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʩʠʥʪʝʟ ʪʝʘʪʨʘ, ʨʘʟʣʠʯʥʳʭ 

ʮʠʨʢʦʚʳʭ ʞʘʥʨʦʚ (ʘʢʨʦʙʘʪʠʢʠ, ʚʦʟʜʫʰʥʦʡ ʛʠʤʥʘʩʪʠʢʠ ʠ ʪ.ʜ.) ʠ ʤʫʟʳʢʠ. ʉ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʝʛʦ 

ʩʦʟʜʘʪʝʣʠ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʞʠʩʩʝʨʳ ʠ ʭʫʜʦʞʥʠʢʠ ʧʦ ʢʦʩʪʶʤʘʤ) ʩʪʨʝʤʠʣʠʩʴ ʚʳʡʪʠ ʟʘ ʨʘʤʢʠ 

ʟʥʘʢʦʤʦʛʦ, ʠ ʩʦʟʜʘʪʴ ʥʝʯʪʦ ʫʥʠʢʘʣʴʥʦʝ ʠ ʨʝʚʦʣʶʮʠʦʥʥʦʝ. ʆʥʠ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʣʠ ʩ ʬʦʨʤʘʪʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʘʨʪʠʩʪʠʯʝʩʢʠʤʠ ʦʙʨʘʟʘʤʠ, ʩʦʟʜʘʥʠʝʤ ʘʤʙʠʮʠʦʟʥʳʭ ʧʦʩʪʘʥʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ, ʠ, 

ʥʝʩʦʤʥʝʥʥʦ, ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʢʦʩʪʶʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʙʱʝʩʪʚʝ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʳʭ ʛʣʘʚʥʳʤ 

ʟʨʠʪʝʣʝʤ ʚ ʮʠʨʢʝ ʩʪʘʣ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʣʝʪʘʨʩʢʠʡ ʢʣʘʩʩ, ʧʨʦʠʟʦʰʣʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʥʠʤʘʥʠʷ 

ʟʘʜʘʯ ʜʘʥʥʦʛʦ ʚʠʜʘ ʠʩʢʫʩʩʪʚʘ: ʧʝʨʚʠʯʥʳʤ ʩʪʘʣ ʧʨʦʮʝʩʩ ʧʨʦʧʘʛʘʥʜʳ ʧʦʣʠʪʠʢʠ ʥʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʧʦʩʢʦʣʴʢʫ ʪʝʘʪʨ ʥʝ ʦʙʣʘʜʘʣ ʩʪʦʣʴ ʤʦʱʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʆʜʥʘʢʦ, ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʝ, 

çʙʫʨʞʫʘʟʥʳʝè ʬʦʨʤʳ ʪʝʘʪʨʘ ʧʝʨʠʦʜʘ ʤʦʜʝʨʥʘ, ʙʝʟʫʩʣʦʚʥʦ, ʥʝ ʤʦʛʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ, 

ʥʘ ʯʝʤ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ɸ. ɺ. ʃʫʥʘʯʘʨʩʢʠʡ ʚ ʩʪʘʪʴʝ çɿʘʜʘʯʘ ʦʙʥʦʚʣʝʥʥʦʛʦ ʮʠʨʢʘè: çʆʯʠʩʪʠʤ 

ʠʩʢʫʩʩʪʚʦ ʦʪ ʛʨʷʟʠ, ʫʜʘʣʠʤ ʠʟ ʥʝʛʦ ʧʦʩʪʝʧʝʥʥʦ ʚʩʷʢʠʝ ʙʝʟʚʢʫʩʥʳʝ ʪʨʶʢʠ...è [3, ʩ. 5]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʜ 

ʮʠʨʢʦʚʳʤ ʠʩʢʫʩʩʪʚʦʤ ʩʪʦʷʣʘ ʥʦʚʘʷ ʤʠʩʩʠʷ: ʙʫʢʚʘʣʴʥʦ çʦʯʠʩʪʠʪʴʩʷè ʠ ʚʦʟʨʦʜʠʪʴʩʷ ʚ ʥʦʚʦʡ ʬʦʨʤʝ. 

ʌʘʢʪʠʯʝʩʢʠ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʬʦʨʤʠʨʫʝʪʩʷ ʢʫʣʴʪʫʨʘ ʥʦʚʦʛʦ ʮʠʨʢʘ, ʢʦʪʦʨʘʷ ʥʘʯʠʥʘʝʪ ʧʨʦʭʦʜʠʪʴ ʧʨʦʮʝʩʩ 

çʪʝʘʪʨʘʣʠʟʘʮʠʠè. çʎʠʨʢ, ʥʝ ʠʤʝʚʰʠʡ ʩʚʦʝʡ ʢʫʣʴʪʫʨʳ, ʩʪʨʝʤʠʣʩʷ ʩʦʙʨʘʪʴ ʜʣʷ ʩʚʦʝʡ ʧʦʩʪʘʥʦʚʦʯʥʦʡ ʨʘʙʦʪʳ 

ʚʩʝ ʣʫʯʰʝʝ, ʯʪʦ ʙʳʣʦ ʩʨʝʜʠ ʤʘʩʪʝʨʦʚ ʪʝʘʪʨʘ ï ʧʦʩʪʘʥʦʚʱʠʢʦʚ, ʭʫʜʦʞʥʠʢʦʚ, ʢʦʤʧʦʟʠʪʦʨʦʚ. ʕʪʦ ʙʳʣ 

ʧʨʦʮʝʩʩ çʪʝʘʪʨʘʣʠʟʘʮʠʠ ʮʠʨʢʘè [4, ʩ. 54]. ʆʥ ʙʘʟʠʨʦʚʘʣʩʷ ʥʘ ʦʪʩʫʪʩʪʚʠʠ çʯʠʩʪʦʪʳè ʮʠʨʢʦʚʳʭ ʥʦʤʝʨʦʚ, ʪ.ʝ. 

ʦʪʥʳʥʝ ʟʘʜʘʯʠ ʘʨʪʠʩʪʘ ʩʪʘʣʠ ʥʘʤʥʦʛʦ ʰʠʨʝ: ʧʦʤʠʤʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʩʚʦʝʛʦ ʥʦʤʝʨʘ (ʠʩʧʦʣʥʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʙʦʨʘ ʪʨʶʢʦʚʦʡ ʯʘʩʪʠ) ʘʨʪʠʩʪ ʜʦʣʞʝʥ ʙʳʣ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʤʫ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʜʣʷ ʥʝʛʦ ʦʙʨʘʟʫ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʟʘʢʨʝʧʣʷʣʩʷ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʢʦʥʪʘʢʪ ʩʦ ʟʨʠʪʝʣʝʤ: 

çʫ ʢʘʞʜʦʛʦ ʘʨʪʠʩʪʘ-ʘʚʘʥʛʘʨʜʠʩʪʘ ʙʳʣʘ ʩʚʦʷ ʢʦʩʪʶʤʠʨʦʚʘʥʥʘʷ ʤʘʩʢʘè [5, ʩ. 112]. 

ʇʨʦʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ çʥʦʚʦʛʦè ʮʠʨʢʘ ʙʳʣ ʷʚʣʝʥʠʝʤ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ ʠ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. ɺ 

ʞʫʨʥʘʣʝ çʎʠʨʢè, ʢʦʪʦʨʳʡ ʷʨʢʦ ʦʪʨʘʞʘʣ ʚʩʝ ʪʝʥʜʝʥʮʠʠ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʟʘʜʘʚʘʣʩʷ ʚʦʧʨʦʩ: çʇʨʠʩʧʦʩʦʙʠʪ ʣʠ 

ʨʦʩʩʠʡʩʢʠʡ ʧʨʦʣʝʪʘʨʠʘʪ ʜʨʝʚʥʝʝ ʮʠʨʢʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢ ʩʦʙʩʪʚʝʥʥʳʤ ʩʚʦʠʤ ʮʝʣʷʤ?è [6, ʩ. 7] 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʚʦʟʣʘʛʘʣʘʩʴ ʥʘ ʮʠʨʢ, ʙʳʣʘ ʥʘʤʥʦʛʦ ʛʣʫʙʞʝ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʩʦʚʝʪʩʢʠʭ 

ʧʨʦʣʝʪʘʨʩʢʠʭ ʠʜʝʡ. ʎʠʨʢʦʚʦʤʫ ʠʩʢʫʩʩʪʚʫ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʩʪʘʪʴ ʚʳʨʘʟʠʪʝʣʝʤ ʜʫʭʦʚʥʦʛʦ ʚʦʟʨʦʞʜʝʥʠʷ 

ʯʝʣʦʚʝʢʘ: çʉʫʱʝʩʪʚʦʚʘʣʠ ʠ ʜʨʫʛʠʝ, ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʧʨʠʯʠʥʳ ʠʥʪʝʨʝʩʘ ʢ ʮʠʨʢʫ. ʆʙʨʘʱʝʥʠʝ ʢ ʮʠʨʢʫ 

ʷʚʣʷʣʦʩʴ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʦʡ ʦʪʨʠʮʘʥʠʷ ʩʶʞʝʪʥʦʩʪʠ, ʯʪʦ ʢʘʢ ʨʘʟ ʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʚʘʥʛʘʨʜʘ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʩʶʞʝʪʥʦʩʪʴ ï ʧʨʠʟʥʘʢ ʪʨʘʜʠʮʠʦʥʥʦʛʦ, ʫʤʠʨʘʶʱʝʛʦ ʠʩʢʫʩʩʪʚʘè [7, ʩ. 148]. ɹʝʟʫʩʣʦʚʥʦ, ʜʣʷ ʪʘʢʠʭ 

ʤʘʩʰʪʘʙʥʳʭ ʮʝʣʝʡ ʘʚʘʥʛʘʨʜʥʳʝ ʠʜʝʠ ʷʚʣʷʣʠʩʴ ʩʘʤʳʤʠ ʧʦʜʭʦʜʷʱʠʤʠ. ɸʚʘʥʛʘʨʜ ʚ ʮʠʨʢʝ ʚʣʠʷʣ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʚʠʟʫʘʣʴʥʦʛʦ, ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʟʨʠʪʝʣʝʤ ʮʠʨʢʦʚʳʭ 

ʧʦʩʪʘʥʦʚʦʢ. ɼʝʢʦʨʘʮʠʠ, ʥʘʨʷʜʫ ʩ ʢʦʩʪʶʤʦʤ, ʥʘʯʘʣʠ ʚʠʜʦʠʟʤʝʥʷʪʴʩʷ: ʧʨʝʦʙʣʘʜʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ 

ʥʘʜ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ, ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʯʠʩʪʳʭ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ (ʨʠʩ. 1) ï ʚʩʝ ʵʪʦ ʷʚʠʣʦʩʴ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʟʘʨʦʞʜʝʥʠʷ ʥʦʚʦʡ ʵʧʦʭʠ ʚ ʮʠʨʢʦʚʦʤ ʠʩʢʫʩʩʪʚʝ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʚ 

ʨʘʙʦʪʝ ɺ.ɼ. ʄʠʣʠʦʪʠ ï ʧʦʟʜʨʘʚʠʪʝʣʴʥʦʤ ʘʜʨʝʩʝ ɸ. ɺ. ʃʫʥʘʯʘʨʩʢʦʤʫ (ʨʠʩ. 2). ʕʢʩʧʨʝʩʩʠʷ, ʨʝʟʢʦʩʪʴ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʴ, ʧʨʠʩʫʱʘʷ ʮʠʨʢʫ, ʧʝʨʝʜʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʬʦʨʤʳ ʠ ʮʚʝʪʘ ʥʘʜ ʯʝʪʢʦʩʪʴʶ 

ʩʠʣʫʵʪʘ ʠ ʣʠʥʝʡʥʦʩʪʴʶ. ʌʠʛʫʨʳ ʘʨʪʠʩʪʦʚ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʦʙʦʙʱʝʥʥʦ ʩʣʠʚʘʶʪʩʷ ʚ ʝʜʠʥʦʤ ʤʥʦʛʦʮʚʝʪʥʦʤ 

ʧʦʪʦʢʝ ʬʦʨʤ. ʅʘ ʤʘʥʝʞʝ ʨʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ ʠʟʦʙʨʘʞʝʥʦ ʯʠʩʣʦ ñXXò, ʯʪʦ ʫʙʝʞʜʘʝʪ ʟʨʠʪʝʣʷ ʚ ʟʘʨʦʞʜʝʥʠʠ 

ʥʦʚʦʛʦ ʮʠʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʧʨʦʮʝʩʩʦʤ çʪʝʘʪʨʘʣʠʟʘʮʠʠè ʙʦʣʴʰʫʶ ʨʦʣʴ ʥʘʯʘʣʠ ʠʛʨʘʪʴ ʨʝʞʠʩʩʝʨʳ 

ʠ ʭʫʜʦʞʥʠʢʠ ʧʦ ʢʦʩʪʶʤʘʤ, ʢʦʪʦʨʳʝ ʩʚʦʝʡ ʮʝʣʴʶ ʚʠʜʝʣʠ ʚʦʟʨʦʞʜʝʥʠʝ ʮʠʨʢʘ, ʩʦʟʜʘʥʠʝ ʥʝʯʪʦ ʥʦʚʘʪʦʨʩʢʦʛʦ 

ʠ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ. ɺ. ʄʝʡʝʨʭʦʣʴʜ ʚ ʞʫʨʥʘʣʝ çʎʠʨʢè ʚ 1925 ʛʦʜʫ ʦʪʤʝʯʘʝʪ: çʅʝʪ ʛʨʘʥʠ ʤʝʞʜʫ ʮʠʨʢʦʤ ʠ 

ʪʝʘʪʨʦʤ... ʕʣʝʤʝʥʪʳ ʪʝʘʪʨʘ ʚʨʳʚʘʶʪʩʷ ʚ ʮʠʨʢ, ʮʠʨʢ ʩʪʨʝʤʠʪʩʷ ʥʘʧʠʪʘʪʴ ʩʚʦʠʤʠ ʯʘʨʘʤʠ ʩʬʝʨʫ ʪʝʘʪʨʘè [8, 

ʩ. 14]. ʄʥʦʛʠʝ ʭʫʜʦʞʥʠʢʠ ʧʦ ʢʦʩʪʶʤʘʤ, ʧʨʠʰʝʜʰʠʝ ʠʟ ʪʝʘʪʨʘ, ʥʘʧʨʠʤʝʨ, ʂ. ʖʦʥ, ɺ. ʈʳʥʜʠʥ, ʤʳʩʣʠʣʠ ʚ 

ʢʦʥʪʝʢʩʪʝ ʩʮʝʥʦʛʨʘʬʠʠ ʪʝʘʪʨʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʥʠʢʘʣʠ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʥʝʧʦʥʠʤʘʥʠʷ 

ʩʧʝʮʠʬʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʮʠʨʢʦʚʦʛʦ ʢʦʩʪʶʤʘ, ʟʘʜʘʯʘ ʢʦʪʦʨʦʛʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʙʳʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ. 

çʋʚʣʝʯʝʥʥʳʝ ʧʦʠʩʢʦʤ çʯʠʩʪʦʡ ʬʦʨʤʳè ʭʫʜʦʞʥʠʢʠ ʜʝʣʘʣʠ ʜʣʷ ʥʘʩ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʦʩʪʶʤʳ, ʚ ʢʦʪʦʨʳʭ 
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ʤʘʪʝʨʠʷ ʥʘʪʷʛʠʚʘʣʘʩʴ ʥʘ ʧʨʦʚʦʣʦʯʥʳʝ ʢʘʨʢʘʩʳ. ʇʦʥʷʪʥʦ, ʯʪʦ ʚ ʧʦʜʦʙʥʳʭ ʢʦʩʪʶʤʘʭ ʥʝʣʴʟʷ ʙʳʣʦ 

ʨʘʙʦʪʘʪʴ...è ï ʪʘʢ ʚʳʩʢʘʟʳʚʘʣʩʷ ʦ ʨʘʙʦʪʝ ʭʫʜʦʞʥʠʢʦʚ ʢʣʦʫʥ ɺʠʪʘʣʠʡ ʃʘʟʘʨʝʥʢʦ.  

ʇʝʨʚʠʯʥʦʡ ʟʘʜʘʯʝʡ ʭʫʜʦʞʥʠʢʘ ʚ ʮʠʨʢʝ ʚ ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʙʳʣʦ ʪʘʢʞʝ 

ʩʦʝʜʠʥʝʥʠʝ ʦʪʜʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʤʝʨʦʚ (ʚ ʨʘʤʢʘʭ ʧʨʠʚʳʯʥʦ ʫʩʪʦʷʚʰʝʡʩʷ ʜʠʚʝʨʪʠʩʤʝʥʪʥʦʡ 

ʧʨʦʛʨʘʤʤʳ) ʚ ʝʜʠʥʳʡ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʘʥʩʘʤʙʣʴ: çʈʘʙʦʪʘ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʦʤʝʨʦʚ, 

ʧʦʦʱʨʝʥʠʝ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʥʠʝ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʛʦ ʙʶʨʦ, ʩʥʘʙʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʤʠ ʘʢʩʝʩʩʫʘʨʘʤʠ 

ʠ ʨʝʢʚʠʟʠʪʦʤ <...> ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʮʠʨʢʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ...è ï ʪʘʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ ʮʠʨʢʘ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʤʘʪʝʨʠʘʣʘʭ ʢ ʜʦʢʣʘʜʫ ʜʠʨʝʢʪʦʨʘ ɻʆʄʕʎa ʄ.ʀ. ʀʤʘʩʘ ʥʘ IV 

ʧʣʝʥʫʤʝ ʎʂ ʈɸɹʀʉ ʚ ʌʝʚʨʘʣʝ 1933 ʛʦʜʘ [10, ʩ. 7]. ʎʠʨʢʦʚʦʡ ʢʦʩʪʶʤ ʵʧʦʭʠ ʘʚʘʥʛʘʨʜʘ ʦʪʣʠʯʘʣʩʷ ʦʪ 

ʩʣʦʞʠʚʰʠʭʩʷ, ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚ ʚ ʮʠʨʢʝ. ʆʥ ʙʳʣ ʙʨʦʩʢʠʤ, ʜʠʥʘʤʠʯʥʳʤ, ʯʘʩʪʦ ʩʠʤʚʦʣʠʯʥʳʤ. 

ʎʠʨʢʦʚʳʝ ʭʫʜʦʞʥʠʢʠ ʩʪʨʝʤʠʣʠʩʴ ʥʘʡʪʠ ʤʘʩʢʫ (ʘʤʧʣʫʘ) ʜʣʷ ʢʘʞʜʦʛʦ ʘʨʪʠʩʪʘ, ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʢʦʩʪʶʤ ʩʚʦʠ 

ʠʜʝʠ ʠ ʯʫʚʩʪʚʘ, ʜʝʣʘʷ ʘʢʮʝʥʪ ʥʘ ʮʚʝʪʝ ʠ ʬʦʨʤʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʮʠʨʢʦʚʳʭ ʢʦʩʪʶʤʘʭ ʫʜʝʣʷʣʦʩʴ ʮʚʝʪʫ ʠ 

ʬʦʨʤʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʘʥʴʶ ʩʘʤʦʡ ʵʧʦʭʝ ʘʚʘʥʛʘʨʜʘ: ʧʦʣʠʭʨʦʤʥʦʩʪʴ ʚ ʚʳʙʦʨʝ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʪʢʘʥʝʡ, ʥʝʦʙʳʯʥʳʝ ʬʦʨʤʳ ï ʚʩʝ ʵʪʦ ʧʦʤʦʛʘʣʦ ʩʦʟʜʘʚʘʪʴ ʥʝʯʪʦ ʥʦʚʦʝ, ʘ ʪʘʢʞʝ ʫʜʠʚʣʷʪʴ ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ 

ʪʠʧ ʟʨʠʪʝʣʷ ï ʧʨʦʣʝʪʘʨʩʢʦʛʦ ʢʣʘʩʩʘ. ɼʘʥʥʳʡ ʪʠʧ ʟʨʠʪʝʣʷ ʞʝʣʘʣ ʫʧʨʦʱʝʥʠʷ ʬʦʨʤ: ʠʟʣʠʰʥʝʝ ʠʟʷʱʝʩʪʚʦ 

ʚʥʦʚʴ ʙʳ ʚʦʟʚʦʜʠʣʦ ʮʠʨʢ ʥʘ ʫʨʦʚʝʥʴ ʙʫʨʞʫʘʟʥʦʛʦ ʨʘʟʚʣʝʯʝʥʠʷ. 

ʗʨʢʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʭʫʜʦʞʥʠʢʦʚ, ʨʘʙʦʪʘʚʰʠʭ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʮʠʨʢʦʚʦʛʦ ʢʦʩʪʶʤʘ, 

ʙʳʣ ɹ. ʈ. ʕʨʜʤʘʥ. ʀʟʥʘʯʘʣʴʥʦ ʷʚʣʷʷʩʴ ʪʝʘʪʨʘʣʴʥʳʤ ʭʫʜʦʞʥʠʢʦʤ, ʦʥ ʚʠʜʦʠʟʤʝʥʠʣ ʧʦʥʠʤʘʥʠʝ ʵʩʪʝʪʠʢʠ 

ʮʠʨʢʦʚʦʛʦ ʢʦʩʪʶʤʘ. ɹ. ʈ. ʕʨʜʤʘʥ ʩʦʟʜʘʣ ʫʥʠʢʘʣʴʥʳʝ ʢʦʩʪʶʤʳ ʜʣʷ ʢʣʦʫʥʘ ɺʠʪʘʣʠʷ ʃʘʟʘʨʝʥʢʦ (ʨʠʩ. 3) ʠ 

ʘʨʪʠʩʪʦʢ ʙʘʣʝʪʘ ʜʣʷ ʝʛʦ ʥʦʤʝʨʦʚ. ɺ ʢʦʩʪʶʤʝ ʢʣʦʫʥʘ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʬʫʪʫʨʠʩʪʠʯʥʦʩʪʴ ʦʙʨʘʟʘ, ʩʚʷʟʘʥʥʘʷ, 

ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʩ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʢʦʩʪʶʤʘ (ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʜʚʫʭ ʮʚʝʪʦʚ: ʙʝʣʦʛʦ ʠ 

ʢʨʘʩʥʦʛʦ), ʘ ʪʘʢʞʝ ʩ ʫʞʝ ʫʧʦʤʷʥʫʪʦʡ ʛʝʦʤʝʪʨʠʟʘʮʠʝʡ ʠ ʫʧʨʦʱʝʥʠʝʤ ʬʦʨʤ. ʇʣʘʢʘʪʥʦʩʪʴ ʦʙʨʘʟʦʚ, 

ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ ʫʧʨʦʱʝʥʠʠ ʬʦʨʤʳ, ʣʦʢʘʣʴʥʦʩʪʠ ʮʚʝʪʘ, ʚ ʥʝʢʦʪʦʨʦʡ ʤʝʨʝ, ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʟʘʜʘʯʘʭ, 

ʢʦʪʦʨʳʝ ʚʠʜʝʣ ʧʝʨʝʜ ʩʦʙʦʡ ʢʘʢ ʭʫʜʦʞʥʠʢ ɹ. ʈ. ʕʨʜʤʘʥ. ʂʦʩʪʶʤ ʙʳʣ ʯʘʩʪʴʶ ʦʙʨʘʟʘ: ʷʚʣʷʷʩʴ ʢʣʦʫʥʦʤ-

ʪʨʠʙʫʥʦʤ, ɺ. ʃʘʟʘʨʝʥʢʦ ʚʳʭʦʜʠʣ ʥʘ ʤʘʥʝʞ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʚʦʣʶʮʠʦʥʥʳʤʠ ʣʦʟʫʥʛʘʤʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʝʛʦ ʤʦʥʦʣʦʛʦʚ ʜʣʷ ʨʝʧʨʠʟ ʙʳʣʠ ʥʘʧʠʩʘʥʳ ɺ. ʄʘʷʢʦʚʩʢʠʤ (ʢ ʧʨʠʤʝʨʫ, ʘʛʠʪʘʮʠʦʥʥʘʷ ʧʴʝʩʘ: 

çʏʝʤʧʠʦʥʘʪ ʚʩʝʤʠʨʥʦʡ ʢʣʘʩʩʦʚʦʡ ʙʦʨʴʙʳè). ɺ ʩʚʷʟʠ ʩ ʘʤʧʣʫʘ ʃʘʟʘʨʝʥʢʦ ɹ. ʕʨʜʤʘʥ ʩʪʘʚʠʣ ʮʝʣʴʶ ʥʝ 

ʦʩʣʝʧʠʪʴ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ ʠ ʧʳʰʥʦʩʪʴʶ ʢʦʩʪʶʤʘ ʟʨʠʪʝʣʷ, ʘ ʣʠʰʴ ʧʦʜʯʝʨʢʥʫʪʴ ʚʳʧʦʣʥʷʝʤʫʶ ʘʨʪʠʩʪʦʤ 

ʟʘʜʘʯʫ ʥʘ ʤʘʥʝʞʝ. ʆʥ, ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ, ʧʦʥʠʤʘʣ ʧʦʜʯʠʥʝʥʥʫʶ ʨʦʣʴ ʢʦʩʪʶʤʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʘʥʝʞʘ 

ʮʠʨʢʘ: çʗ ʟʥʘʣ, ʯʪʦ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʭʫʜʦʞʥʠʢʘ, ʥʝ ʦʩʣʝʧʣʷʪʴ ʟʨʠʪʝʣʷ ʥʦʚʠʟʥʦʡ ʢʦʣʦʨʠʪʘ, ʘ, ʠʟʫʯʠʚ ʟʘʢʦʥʳ 

ʜʚʠʞʝʥʠʷ, ʚʳʷʚʠʪʴ ʵʪʦ ʜʚʠʞʝʥʠʝ ʢʘʢ ʤʦʞʥʦ ʷʨʯʝ. ɼʘʪʴ ʦʨʛʘʥʠʯʝʩʢʫʶ ʩʚʷʟʴ ʢʦʩʪʶʤʘ ʩ ʪʝʣʦʤ ʚ ʜʚʠʞʝʥʠʠ 

ï ʵʪʦ ʟʥʘʯʠʪ: ʥʘʡʪʠ ʠ ʮʚʝʪ, ʠ ʬʦʨʤʫ ʢʦʩʪʶʤʘè [11, ʩ. 48]. ʆʜʥʘʢʦ, ʪʚʦʨʯʝʩʢʠʝ ʠʜʝʠ ʭʫʜʦʞʥʠʢʘ ʩʦʩʪʦʷʣʠ ʥʝ 

ʪʦʣʴʢʦ ʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʩʪʶʤʘ ʜʣʷ ʢʣʦʫʥʘ, ʥʦ ʠ ʚ ʩʦʟʜʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʙʨʘʟʘ, 

ʤʘʩʢʠ, ʢʦʪʦʨʘʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʙʳ ʦʪʢʣʠʢʘʣʘʩʴ ʵʩʪʝʪʠʢʦ-ʜʫʭʦʚʥʳʤ ʧʨʠʥʮʠʧʘʤ ʩʘʤʦʛʦ ʘʨʪʠʩʪʘ. çʗ ʩʯʠʪʘʶ, 

ʯʪʦ ʤʦʡ ʢʦʩʪʶʤ ï ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʩʝʛʦ ʤʦʝʛʦ ʥʦʤʝʨʘ <...>. ʉʝʡʯʘʩ ʦʥ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʧʨʦʩʪʦ 

ʢʘʢ ʮʠʨʢʦʚʦʡ ʢʦʩʪʶʤ, ʥʦ ʪʦʛʜʘ ʦʥ ʙʳʣ ʧʘʨʦʜʠʡʥʳʤ...è ï ʦʪʤʝʯʘʣ ʢʣʦʫʥ [9, ʩ. 122]. ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ 

ʢʦʩʪʶʤʘ ɺʠʪʘʣʠʷ ʃʘʟʘʨʝʥʢʦ ʦʩʪʘʚʘʣʠʩʴ ʣʘʢʦʥʠʯʥʦʩʪʴ ʠ ʤʠʥʠʤʘʣʠʟʤ, ʢʦʪʦʨʳʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʳʧʦʣʥʷʣʠ 

ʚʦʟʥʠʢʰʠʝ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʟʘʜʘʯʠ (ʨʠʩ. 4). ɾʘʥʨ ʢʣʦʫʥʘʜʳ ʣʝʛʯʝ ʜʦʧʫʩʢʘʝʪ ʛʨʦʪʝʩʢʥʳʝ 

ʘʚʘʥʛʘʨʜʥʳʝ ʬʦʨʤʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʭ ʞʘʥʨʦʚ ʮʠʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʫʜʦʙʩʪʚʦ, ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʢʦʩʪʶʤʘ ʥʘʤʥʦʛʦ ʚʘʞʥʝʝ. ʋʯʠʪʳʚʘʷ ʵʪʫ ʦʩʦʙʝʥʥʦʩʪʴ, ɹ. ʕʨʜʤʘʥ 

ʨʘʟʨʘʙʦʪʘʣ ʵʩʢʠʟ ʢʦʩʪʶʤʘ ʜʣʷ ʘʢʨʦʙʘʪʘ, ʚ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʝʨʝʧʣʝʪʘʝʪʩʷ ʠ ʛʘʨʤʦʥʠʯʥʦ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʢʦʥʪʝʢʩʪʝ ʬʠʛʫʨʘʪʠʚʥʦʛʦ ʘʚʘʥʛʘʨʜʥʦʛʦ ʢʦʩʪʶʤʘ, ʢʦʥʪʨʘʩʪʠʨʫʶʱʠʝ ʜʝʪʘʣʠ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʩʧʝʮʠʬʠʢʫ ʩʘʤʦʛʦ ʞʘʥʨʘ (ʨʠʩ. 5). ʇʦʤʠʤʦ ʩʧʝʮʠʬʠʢʠ ʞʘʥʨʘ ʦʥ ʪʘʢʞʝ ʫʯʠʪʳʚʘʣ ʚʠʟʫʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʘʞʜʦʛʦ ʠʟ ʞʘʥʨʦʚ ʮʠʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʊʘʢ, ʭʫʜʦʞʥʠʢ, ʩʦʟʜʘʚʘʷ ʵʩʢʠʟ ʢʦʩʪʶʤʘ ʜʣʷ ʥʘʝʟʜʥʠʢʘ (ʨʠʩ. 6), 

ʛʠʧʝʨʙʦʣʠʟʠʨʦʚʘʣ ʦʙʨʘʟ ʘʨʪʠʩʪʘ, ʧʨʝʚʨʘʪʠʚ ʝʛʦ ʬʠʛʫʨʫ ʚ ʥʝʢʫʶ çʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫè, ʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʢʨʘʩʥʦ-ʞʝʣʪʳʭ ʦʪʪʝʥʢʦʚ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʢʦʩʪʶʤʘ, ʥʘʧʦʤʠʥʘʶʱʘʷ ʧʦ ʬʦʨʤʝ ʬʨʘʢ, 

ʣʠʰʝʥʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʘʤʘ ʪʢʘʥʴ ʠʤʝʝʪ ʨʠʪʤʠʯʥʳʡ ʜʝʢʦʨ ʚ ʚʠʜʝ ʢʣʝʪʢʠ. ɹʨʶʢʠ, ʪʘʢʞʝ 

ʦʙʣʘʜʘʶʪ ʩʠʤʤʝʪʨʠʯʥʳʤ ʩʪʨʦʝʤ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʢʨʘʩʥʦ-ʯʝʨʥʳʭ ʧʦʣʦʩ. ɹʘʙʦʯʢʘ, ʫʧʨʦʱʝʥʥʘʷ ʜʦ ʬʦʨʤ 

ʜʚʫʭ ʩʦʚʤʝʱʝʥʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʘʥʪʦʡ ʚʩʝʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʩʪʨʦʷ ʢʦʩʪʶʤʘ: ʦʥʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʦʙʫʚʠ (ʙʝʣʦʛʦ ʮʚʝʪʘ) ʠ ʥʘ ʰʝʝ ʥʘʝʟʜʥʠʢʘ (ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʙʘʙʦʯʢʘ ʷʨʢʦ 

ʢʦʥʪʨʘʩʪʠʨʫʝʪ ʩ ʨʫʢʘʚʘʤʠ. ɼʦʧʦʣʥʷʝʪ ʦʙʨʘʟ ʮʠʣʠʥʜʨ ʯʝʨʥʦʛʦ ʮʚʝʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ɹ. ʈ. ʕʨʜʤʘʥ ʩʦʟʜʘʝʪ 

ʢʦʩʪʶʤ ʜʣʷ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʇʦʣʴʜʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʢʦʩʪʶʤʘ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʘʩʪ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʣʘʢʦʥʠʟʤ ʩʘʤʦʛʦ ʦʙʨʘʟʘ (ʨʠʩ. 7).  

ɻʝʦʤʝʪʨʠʟʘʮʠʷ ʦʙʨʘʟʦʚ ʚ ʨʘʙʦʪʘʭ ʭʫʜʦʞʥʠʢʘ ʙʳʣʘ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʘ ʵʩʪʝʪʠʟʘʮʠʝʡ 

ʘʚʘʥʛʘʨʜʥʳʭ ʠʜʝʡ ʚ ʮʠʨʢʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ, ʚʳʙʨʘʥʥʳʡ ɹ. ʕʨʜʤʘʥʦʤ, ʥʝ ʟʘʪʤʝʚʘʝʪ 

ʧʦʥʠʤʘʥʠʝ ʨʦʣʠ ʘʨʪʠʩʪʘ ʥʘ ʤʘʥʝʞʝ, ʘ ʣʠʰʴ ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʧʝʮʠʬʠʢʫ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʞʘʥʨʘ: ç <...> 

ɹ. ʕʨʜʤʘʥ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʧʝʮʠʬʠʢʫ ʮʠʨʢʦʚʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʦʪʙʨʘʩʳʚʘʝʪ ʩʫʛʫʙʦ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʝ, ʯʠʩʪʦ 

ʚʥʝʰʥʠʝ ʬʦʨʤʘʣʴʥʳʝ ʠʟʳʩʢʘʥʠʷ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʜʝʩʷʪʠʣʝʪʠʡ ʫʤʥʦʝ ʠ ʪʦʯʥʦ ʚʳʚʝʨʝʥʥʦʝ ʤʘʩʪʝʨʩʪʚʦ 

ʝʛʦ ʥʝ ʨʘʟ ʫʢʨʘʰʘʝʪ ʘʨʝʥʫ ʮʠʨʢʘè ï ʠʤʝʥʥʦ ʪʘʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʛʦ ʨʘʙʦʪʫ ʮʠʨʢʦʚʦʡ ʭʫʜʦʞʥʠʢ ʠ ʨʝʞʠʩʩʝʨ 

ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ ʌʘʣʴʢʦʚʩʢʠʡ [12, ʩ. 34]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɹʦʨʠʩ ʈʦʙʝʨʪʦʚʠʯ ʕʨʜʤʘʥ ʚʥʝʩ ʙʦʣʴʰʦʡ 
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ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʵʩʪʝʪʠʢʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʢʦʩʪʶʤʘ ʚ ʮʠʨʢʝ ʠ ʙʳʣ ʦʜʥʠʤ ʠʟ 

ʧʝʨʚʳʭ ʭʫʜʦʞʥʠʢʦʚ, ʥʘʯʘʚʰʠʭ ʚʦʧʣʦʱʘʪʴ ʘʚʘʥʛʘʨʜʥʳʝ ʠʜʝʠ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ. ʆʥ ʩʦʟʜʘʚʘʣ ʷʨʢʠʝ, 

ʜʠʥʘʤʠʯʥʳʝ ʢʦʩʪʶʤʳ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʚʣʠʷʣʠ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʮʠʨʢʦʚʦʛʦ ʦʙʨʘʟʘ ʚ ʮʝʣʦʤ.  

ʅʘʨʷʜʫ ʩ ɹ. ʕʨʜʤʘʥʦʤ, ʚ 1920-ʝ ʛʦʜʳ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝʤ ʮʠʨʢʦʚʦʛʦ ʢʦʩʪʶʤʘ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʣʩʷ 

ɺʣʘʜʠʤʠʨ ɻʝʦʨʛʠʝʚʠʯ ɹʝʭʪʝʝʚ. ʗʚʣʷʷʩʴ ʠʟʥʘʯʘʣʴʥʦ ʪʝʘʪʨʘʣʴʥʳʤ ʭʫʜʦʞʥʠʢʦʤ, ʦʥ ʧʨʦʜʦʣʞʘʣ ʤʳʩʣʠʪʴ ʚ 

ʢʦʥʪʝʢʩʪʝ ʪʝʘʪʨʘ, ʠ ʩʦʟʜʘʣ ʦʙʨʘʟʳ ʥʘʤʥʦʛʦ ʜʝʢʦʨʘʪʠʚʥʝʝ ʠ ʵʢʩʧʨʝʩʩʠʚʥʝʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʵʩʢʠʟʝ ʢʦʩʪʶʤʘ 

ʜʣʷ ʢʣʦʫʥʘ (ʨʠʩ. 8) ʞʠʚʦʧʠʩʥʦʩʪʴ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʩʪʴ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʘ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʢʨʘʩʦʯʥʦʩʪʠ ʠ, ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ, ʢʫʙʠʩʪʩʢʠʝ ʯʝʨʪʳ, ʷʚʠʣʠʩʴ ʩʚʦʝʦʙʨʘʟʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʘʚʘʥʛʘʨʜʥʳʭ ʠʜʝʡ ʚ ʮʠʨʢʝ. ʗʨʢʦ ʩʠʥʠʡ ʛʦʣʦʚʥʦʡ ʫʙʦʨ, ʨʦʤʙʦʚʠʜʥʦʡ ʬʦʨʤʳ ʰʪʘʥʳ, ʩʣʠʚʘʶʱʠʝʩʷ ʚʦʝʜʠʥʦ 

ʩ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ ʢʦʩʪʶʤʘ, ʬʦʨʤʠʨʫʶʪ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʯʠʩʪʦʡ ʬʦʨʤʝ, ʢ ʢʦʪʦʨʦʡ ʩʪʨʝʤʠʣʠʩʴ 

ʭʫʜʦʞʥʠʢʠ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ ʬʦʨʤʘ ʠ ʮʚʝʪ ʚ ʩʚʦʝʤ ʩʠʥʪʝʟʝ ʩʦʟʜʘʚʘʣʠ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʩʦ 

ʟʨʠʪʝʣʝʤ, ʢʦʪʦʨʘʷ, ʙʝʟʫʩʣʦʚʥʦ, ʙʳʣʘ ʥʝʦʙʭʦʜʠʤʘ: çʇʝʨʚʦʥʘʯʘʣʴʥʦ ʫʧʦʨ ʜʝʣʘʣʩʷ ʥʘ ʚʥʝʰʥʝʝ, ʥʘʠʙʦʣʝʝ 

ʙʳʩʪʨʦʝ, ʧʨʦʩʪʦʝ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʧʨʝʦʙʨʘʞʝʥʠʝ ʢʘʢ ʥʦʤʝʨʦʚ, ʪʘʢ ʠ ʤʳʩʣʠʤʳʭ ʵʣʝʤʝʥʪʦʚ ʦʬʦʨʤʣʝʥʠʷ ʠ 

ʧʦʜʘʯʠ ʮʠʨʢʦʚʳʭ ʥʦʤʝʨʦʚè [9, ʩ. 56]. ʊʘʢʦʡ ʞʝ ʜʠʥʘʤʠʟʤ ʬʦʨʤ ʟʘʤʝʪʝʥ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʵʩʢʠʟʝ (ʨʠʩ 9). 

ʆʜʥʘʢʦ, ʦʯʝʥʴ ʯʘʩʪʦ, ʤʳʩʣʷ ʢʘʢ ʪʝʘʪʨʘʣʴʥʳʡ ʘʚʘʥʛʘʨʜʥʳʡ ʭʫʜʦʞʥʠʢ, ɺ. ɹʝʭʪʝʝʚ ʩʪʨʝʤʠʣʩʷ ʢ 

ʜʝʧʝʨʩʦʥʘʣʠʟʘʮʠʠ, ʩʪʠʨʘʥʠʶ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʘʨʪʠʩʪʦʤ ʠ ʢʦʩʪʶʤʦʤ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʡ 

ʬʠʛʫʨʘʪʠʚʥʦʩʪʠ. ɺ ʢʦʩʪʶʤʝ ʜʣʷ ʢʣʦʫʥʘ (ʨʠʩ 10) ʠʟ ʩʦʙʨʘʥʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʤʫʟʝʷ ʪʝʘʪʨʘʣʴʥʦʛʦ ʠ 

ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʯʝʪʢʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʪʨʳʭ) 

ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʘʧʦʛʝʷ, ʘ ʩʠʥʪʝʟ ʯʝʨʥʦʛʦ ʠ ʙʦʨʜʦʚʦʛʦ ʮʚʝʪʦʚ ʜʘʶʪ ʦʱʫʱʝʥʠʝ ʥʝʤʘʪʝʨʠʘʣʴʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ 

ʦʜʥʦʛʦ ʠʟ ʞʘʥʨʦʚ ʢʦʥʥʦʛʦ ʮʠʨʢʘ ɺ. ɹʝʭʪʝʝʚ ʩʦʟʜʘʣ ʵʩʢʠʟ ʜʣʷ ʢʦʩʪʶʤʘ ʮʠʨʢʦʚʦʡ ʥʘʝʟʜʥʠʮʳ (ʨʠʩ. 11), ʚ 

ʢʦʪʦʨʦʤ ʷʚʥʦ ʛʘʨʤʦʥʠʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʦʩʪʨʳʭ, ʵʢʩʧʨʝʩʩʠʚʥʳʭ ʬʦʨʤ ʩ ʞʠʚʦʧʠʩʥʳʤ ʢʦʥʪʨʘʩʪʦʤ ʮʚʝʪʦʚʳʭ 

ʩʦʯʝʪʘʥʠʡ. ʅʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ, ʯʪʦ ʚʦʟʜʫʰʥʘʷ ʛʠʤʥʘʩʪʠʢʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʞʘʥʨʦʚ, ʪʨʝʙʫʝʪ 

ʥʘʠʚʳʩʰʝʛʦ ʫʨʦʚʥʷ ʫʜʦʙʩʪʚʘ ʚ ʨʘʙʦʪʝ, ʧʦʵʪʦʤʫ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʘʚʘʥʛʘʨʜʥʳʝ ʠʜʝʠ ʚ ʝʝ ʨʘʤʢʘʭ ʥʘʤʥʦʛʦ 

ʩʣʦʞʥʝʝ. ɺ ʢʦʩʪʶʤʝ ʜʣʷ ʚʦʟʜʫʰʥʦʛʦ ʛʠʤʥʘʩʪʘ (ʨʠʩ. 12) ʜʦʤʠʥʠʨʫʝʪ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʮʚʝʪʦʚʦʛʦ ʨʝʰʝʥʠʷ: 

ʫʟʢʠʝ ʣʷʤʢʠ ʥʘ ʧʣʝʯʘʭ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʦʙʣʘʩʪʴ ʜʝʢʦʣʴʪʝ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʠ ʦʙʣʘʩʪʴ 

ʪʘʣʠʠ, ʘʢʮʝʥʪʠʨʦʚʘʥʥʦʛʦ ʭʫʜʦʞʥʠʢʦʤ ʞʝʣʪʳʤ ʮʚʝʪʦʤ, ʟʘʚʝʨʰʘʶʪ ʦʙʨʘʟ ʣʝʛʛʠʥʩʳ ʩ ʯʝʨʥʳʤʠ 

ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɺ. ɹʝʭʪʝʝʚ ʩʤʷʛʯʘʝʪ ʬʦʨʤʫ, ʙʣʘʛʦʜʘʨʷ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʢʣʦʫʥʘʜʳ, ʚ ʢʦʪʦʨʦʡ ʜʦʤʠʥʠʨʫʶʪ ʣʦʢʘʣʴʥʳʝ ʮʚʝʪʘ ʠ ʙʨʦʩʢʦʩʪʴ ʦʙʨʘʟʘ, ʚ ʜʘʥʥʦʤ ʢʦʩʪʶʤʝ ʛʘʨʤʦʥʠʯʥʦ 

ʩʦʩʫʱʝʩʪʚʫʶʪ ʦʪʪʝʥʢʠ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʚ ʢʦʥʮʝʧʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʘʤʧʣʫʘ. ʍʫʜʦʞʥʠʢ 

ʩʦʟʜʘʚʘʣ ʫʥʠʢʘʣʴʥʳʝ ʠ ʷʨʢʠʝ ʢʦʩʪʶʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʣʠ ʘʨʪʠʩʪʘʤ ʚʳʨʘʟʠʪʴ ʩʚʦʶ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʠ ʧʨʠʜʘʪʴ ʚʳʩʪʫʧʣʝʥʠʶ ʦʩʦʙʳʡ ʰʘʨʤ. ɺ. ɹʝʭʪʝʝʚ ʥʝ ʙʦʷʣʩʷ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʚ 

ʨʘʤʢʘʭ ʧʦʩʪʨʦʝʥʠʷ ʬʠʛʫʨ: ʫ ʭʫʜʦʞʥʠʢʘ ʘʚʘʥʛʘʨʜʥʳʝ ʮʠʨʢʦʚʳʝ ʢʦʩʪʶʤʳ ʠʤʝʣʠ ʫʥʠʢʘʣʴʥʳʝ ʜʝʪʘʣʠ, ʪʘʢʠʝ 

ʢʘʢ ʦʙʲʝʤʥʳʝ ʧʣʝʯʠ, ʥʝʦʙʳʯʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ ʠ ʚʳʨʝʟʳ. ɹʣʘʛʦʜʘʨʷ ʠʤ ʦʥ ʩʦʟʜʘʚʘʣ ʜʫʭʦʚʥʦ-

ʵʩʪʝʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʦʥʠʤʘʥʠʷ ʘʚʘʥʛʘʨʜʥʦʛʦ ʮʠʨʢʦʚʦʛʦ ʢʦʩʪʶʤʘ. 

ʎʠʨʢʦʚʳʝ ʢʦʩʪʶʤʳ ʩʦʟʜʘʚʘʣ ʮʝʣʳʡ ʨʷʜ ʭʫʜʦʞʥʠʢʦʚ (ɺ. ɻ. ɼʦʤʙʨʦʚʩʢʠʡ, ʃ. ʉ. ʇʦʧʦʚʘ ʠ ʪ.ʜ.) 

ʦʜʥʘʢʦ, ɹ. ʕʨʜʤʘʥ ʠ ɺ. ɹʝʭʪʝʝʚ ʚʥʝʩʣʠ ʦʩʦʙʳʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʘʚʘʥʛʘʨʜʥʦʛʦ ʚʦʧʣʦʱʝʥʠʷ. 

ɸʚʘʥʛʘʨʜʥʳʡ ʮʠʨʢʦʚʦʡ ʢʦʩʪʶʤ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʚʠʟʫʘʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʵʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʯʘʩʪʴ 

ʢʦʥʮʝʧʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʦʛʦ ʮʠʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʆʙʨʘʟ ʘʨʪʠʩʪʘ ʥʘ ʤʘʥʝʞʝ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʱʠʤ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʠ ʪʚʦʨʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ. ɸʚʘʥʛʘʨʜʥʳʡ ʢʦʩʪʶʤ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʦʙʳʯʥʦʛʦ, ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʮʠʨʢʦʚʦʤ 

ʦʙʣʘʯʝʥʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʤʠʤʦ ʩʚʦʝʡ ʨʝʚʦʣʶʮʠʦʥʥʦʩʪʠ ʠ ʩʦʟʚʫʯʠʷ ʠʜʝʷʤ ʚʨʝʤʝʥʠ, ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʢʦʩʪʶʤʘ ʧʝʨʚʳʭ ʜʝʩʷʪʠʣʝʪʠʡ ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ: ʦʥ ʜʦʣʞʝʥ ʩʦʯʝʪʘʪʴ ʚ ʩʝʙʝ 

ʣʘʢʦʥʠʟʤ ʠ ʧʨʘʢʪʠʯʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʤʬʦʨʪʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ ʜʚʠʞʝʥʠʝ ʘʨʪʠʩʪʘ ʥʘ ʤʘʥʝʞʝ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʮʠʨʢʘ ï ʪʨʶʢʦʤ. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʠʨʢʦʚʦʛʦ ʢʦʩʪʶʤʘ 

ʥʘʯʘʣʘ XX ʚʝʢʘ ʚʣʠʷʣʠ ʧʝʨʚʠʯʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʘ 

çʪʝʘʪʨʘʣʠʟʘʮʠʷè ʮʠʨʢʘ, ʘ ʪʘʢʞʝ ʥʦʚʘʪʦʨʩʢʠʝ ʘʚʘʥʛʘʨʜʥʳʝ ʪʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʣʠ ʩʧʝʮʠʬʠʢʫ 

ʮʠʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ.  

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʠ ʠ ʪʝʦʨʠʠ ʠʩʢʫʩʩʪʚʘ, 
ʢʘʥʜʠʜʘʪ ʢʫʣʴʪʫʨʦʣʦʛʠʠ ʐʘʠʥʘ ɽ.ʖ.  
Scientific supervisor: Associate Professor of the Department of History and Theory of Art, 
Candidate of Cultural Studies Shaina E.Yu. 
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ʇʨʠʣʦʞʝʥʠʝ 1. 

 
ʈʠʩ.1. 

ɹ. ʈ. ʕʨʜʤʘʥ. ʕʩʢʠʟ ʬʦʨʛʘʥʛʘ. 1934 ʛ. 

ʌʦʥʜʦʚʦ-ʵʢʩʧʦʟʠʮʠʦʥʥʳʡ ʦʪʜʝʣ (ʄʫʟʝʡ 

ʮʠʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ), ɹʦʣʴʰʦʡ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʎʠʨʢ 

  
ʈʠʩ.2. 

ɺ.ɼ. ʄʠʣʠʦʪʠ. ɸʜʨʝʩ ʥʘ ʠʤʷ ɸ. ɺ. ʃʫʥʘʯʘʨʩʢʦʛʦ 

ʦʪ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʮʠʨʢʘ. 1920 ʛ. 

ʌʦʥʜʦʚʦ-ʵʢʩʧʦʟʠʮʠʦʥʥʳʡ ʦʪʜʝʣ (ʄʫʟʝʡ 

ʮʠʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ), ɹʦʣʴʰʦʡ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʎʠʨʢ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 179 

 
ʈʠʩ.3. 

ʂʦʩʪʶʤ ʢʣʦʫʥʘ ɺ. ʃʘʟʘʨʝʥʢʦ  

ʧʦ ʵʩʢʠʟʫ ɹ. ʈ. ʕʨʜʤʘʥʘ.  

1920-ʝ ʛʛ. 

ʌʦʥʜʦʚʦ-ʵʢʩʧʦʟʠʮʠʦʥʥʳʡ ʦʪʜʝʣ (ʄʫʟʝʡ 

ʮʠʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ), ɹʦʣʴʰʦʡ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʎʠʨʢ 

 
ʈʠʩ.4. 

ʌʦʪʦʛʨʘʬʠʷ ʢʣʦʫʥʘ ɺʠʪʘʣʠʷ ʃʘʟʘʨʝʥʢʦ 

(ʚ ʨʘʙʦʪʝ) ʚ ʢʦʩʪʶʤ ʧʦ ʵʩʢʠʟʫ ɹ. ʈ. ʕʨʜʤʘʥʘ. 

1920-ʝ ʛʛ. 

ʌʦʥʜʦʚʦ-ʵʢʩʧʦʟʠʮʠʦʥʥʳʡ ʦʪʜʝʣ (ʄʫʟʝʡ 

ʮʠʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ), ɹʦʣʴʰʦʡ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʎʠʨʢ 

 

 
ʈʠʩ. 5. 

ɹ. ʈ. ʕʨʜʤʘʥ. ʕʩʢʠʟ ʢʦʩʪʶʤʘ  

ʜʣʷ ʛʠʤʥʘʩʪʘ-ʘʢʨʦʙʘʪʘ. 1928 ʛ. 

ʌʦʥʜʦʚʦ-ʵʢʩʧʦʟʠʮʠʦʥʥʳʡ ʦʪʜʝʣ (ʄʫʟʝʡ 

ʮʠʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ), ɹʦʣʴʰʦʡ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʎʠʨʢ 

 
ʈʠʩ. 6. 

ɹ. ʈ. ʕʨʜʤʘʥ. ʕʩʢʠʟ ʢʦʩʪʶʤʘ  

ʜʣʷ ʮʠʨʢʦʚʦʛʦ ʥʘʝʟʜʥʠʢʘ. ʆʢ. 1921 ʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʫʟʝʡ 

ʪʝʘʪʨʘʣʴʥʦʛʦ ʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ 
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ʈʠʩ. 7. 

ɹ. ʈ. ʕʨʜʤʘʥ. ʕʩʢʠʟ ʢʦʩʪʶʤʘ 

ʜʣʷ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʇʦʣʴʜʠ.   

ʀʣʣʶʩʪʨʘʮʠʷ ʠʟ ʞʫʨʥʘʣʘ çʎʠʨʢè, ˉ5,  

1925 ʛ. 

 
ʈʠʩ. 8 

ɺ. ɻ. ɹʝʭʪʝʝʚ. ʕʩʢʠʟ ʢʦʩʪʶʤʘ ʜʣʷ ʢʣʦʫʥʘ. 

1921 ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʤʫʟʝʡ ʪʝʘʪʨʘʣʴʥʦʛʦ ʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ 

 
ʈʠʩ.9. 

ɺ. ɻ. ɹʝʭʪʝʝʚ. ʕʩʢʠʟ ʢʦʩʪʶʤʘ ʜʣʷ ʢʣʦʫʥʘ. 

1921 ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʤʫʟʝʡ ʪʝʘʪʨʘʣʴʥʦʛʦ ʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ 

 
ʈʠʩ. 10. 

ɺ. ɻ. ɹʝʭʪʝʝʚ. ʕʩʢʠʟ ʢʦʩʪʶʤʦʚ ʜʣʷ ʢʣʦʫʥʦʚ. 1921 

ʛ.  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʫʟʝʡ 

ʪʝʘʪʨʘʣʴʥʦʛʦ ʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ 
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ʈʠʩ.11 

ɺ. ɻ. ɹʝʭʪʝʝʚ. ʕʩʢʠʟ ʢʦʩʪʶʤʘ  

ʜʣʷ ʮʠʨʢʦʚʦʡ ʥʘʝʟʜʥʠʮʳ. 1921 ʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʫʟʝʡ 
ʪʝʘʪʨʘʣʴʥʦʛʦ ʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ 

 
ʈʠʩ.12 

ɺ. ɻ. ɹʝʭʪʝʝʚ. ʕʩʢʠʟ ʢʦʩʪʶʤʘ  

ʜʣʷ ʚʦʟʜʫʰʥʦʛʦ ʛʠʤʥʘʩʪʘ. 1921 ʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʤʫʟʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʘʪʨʘʣʴʥʦʛʦ ʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ 
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ʌ.ʉ. ʉʚʝʪʣʘʢʦʚ  
  
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
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ʀɿɼɸʅʀʁ ɼʃʗ ɼɽʊɽʁ 
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ʉʦʚʨʝʤʝʥʥʘʷ ʜʝʪʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ - ʥʝʦʜʥʦʨʦʜʥʳʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʞʘʥʨ, ʫʥʠʢʘʣʴʥʘʷ 

ʧʣʦʱʘʜʢʘ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʝʬʦʨʤʘʪʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʕʪʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʠ ʧʦʣʴʟʫʶʪʩʷ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʧʦʢʦʣʝʥʠʡ ʠʣʣʶʩʪʨʘʪʦʨʦʚ, ʯʪʦʙʳ ʨʠʩʦʚʘʪʴ ʠ çʜʣʷ ʜʝʪʝʡè, ʠ 

çʜʣʷ ʚʟʨʦʩʣʳʭè, ʠ çʜʣʷ ʩʝʙʷè. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʚʝʢʦʚ ʚ ʫʩʪʦʷʚʰʠʡʩʷ, ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ 

ʞʘʥʨ ʜʝʪʩʢʦʡ ʢʥʠʛʠ, ʛʜʝ ʝʩʪʴ ʩʚʦʠ ʥʝʧʨʝʣʦʞʥʳʝ ʟʘʢʦʥʳ, ʭʫʜʦʞʥʠʢʠ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠʚʥʦʩʷʪ ʥʦʚʳʝ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʝ ʠʜʝʠ ʠ ʥʦʚʘʪʦʨʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʝʤ ʩʘʤʳʤ ʚʳʚʦʜʷ ʝʛʦ ʟʘ ʨʘʤʢʠ ʧʨʠʚʳʯʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʚʨʝʤʝʥʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʜʝʪʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ, ʢʥʠʛʘ, ʠʣʣʶʩʪʨʘʪʦʨʳ, ʢʥʠʞʥʘʷ 
ʛʨʘʬʠʢʘ, ʠʟʜʘʪʝʣʴʩʪʚʦ 
  
Svetlakov F. S. 
  
St. Petersburg State University of Industrial Technologies and Design 
191186, St. Petersburg, Bolshaya Morskaya, 18 
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THE INFLUENCE OF MODERN ART ON THE COMMUNICATIVE FEATURES OF PUBLICATIONS 
FOR CHILDREN 
  
Modern children's illustration is a heterogeneous and independent graphic genre, a unique platform for 
demonstrating informal art projects. This feature has been used and has been used for several generations by 
illustrators to draw both "for children", "for adults", and "for themselves". Over the past two centuries, artists 
have from time to time introduced new visual ideas and innovative technologies into the established, 
conservative genre of children's books, which has its own immutable laws, thereby taking it beyond the usual 
perception. 
Keywords:  contemporary art, children's illustration, book, illustrators, book graphics, publishing house 
 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ ʭʫʜʦʞʥʠʢʠ, ʨʘʙʦʪʘʶʪ ʚ ʨʘʟʥʳʭ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ contemporary art (ʵʣʝʤʝʥʪʳ çartistôs bookè, ʩʪʠʣʠʟʦʚʘʥʥʘʷ ʛʦʪʠʢʘ, ʩʪʠʤʧʘʥʢ, ʨʝʘʣʠʟʤ, 

ʧʨʠʤʠʪʠʚ, ʢʦʤʠʢʩʳ, digital art ʠ ʜʨ.), ʠ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʨʘʟʥʳʭ ʢʦʥʮʝʧʮʠʡ ʦʬʦʨʤʣʝʥʠʷ ʜʝʪʩʢʦʡ ʢʥʠʛʠ. 

ʆʜʥʘ ʠʟ ʥʠʭ ï ʨʘʚʥʦʜʫʰʠʝ ʢ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ʀʣʣʶʩʪʨʘʮʠʠ ʨʝʜʢʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʜʝʪʩʢʦʝ ʦʙʨʘʟʥʦʝ 

ʚʦʩʧʨʠʷʪʠʝ (ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʠʜʝʠ ʩʪʘʥʦʚʠʪʩʷ ʩʫʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʩʘʤʦʛʦ ʭʫʜʦʞʥʠʢʘ). 

ʉʦʚʨʝʤʝʥʥʦʝ ʠʩʢʫʩʩʪʚʦ ʠ ʠʣʣʶʩʪʨʘʮʠʷ ʟʘʥʠʤʘʶʪ ʦʪʜʝʣʴʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʥʠʰʠ, ʥʦ ʦʜʠʥʘʢʦʚʦ 

ʩʪʨʝʤʷʪʩʷ ʢ ʧʫʙʣʠʯʥʦʤʫ ʧʨʠʟʥʘʥʠʶ, ʭʦʪʷ ʠ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʀʩʢʫʩʩʪʚʦ ʘʪʘʢʫʝʪ ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʦʨʤʝ, ʩʘʤʦ ʩʝʙʷ ʦʙʲʷʩʥʷʝʪ ʠ ʬʦʨʤʠʨʫʝʪ ʥʘ ʩʝʙʷ ʩʧʨʦʩ. ʉʦʚʨʝʤʝʥʥʘʷ ʜʝʪʩʢʘʷ ʢʥʠʛʘ, ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʦʚʝʡʰʠʭ ʪʝʥʜʝʥʮʠʡ ʠʩʢʫʩʩʪʚʘ ʧʦʩʪʝʧʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʠʟʜʘʪʝʣʴʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʚ 

ʘʨʪ-ʦʙʲʝʢʪ, ʪʝʨʷʷ ʧʨʠʚʳʯʥʳʡ, ʚʩʝʤ ʧʦʥʷʪʥʳʡ ʩʪʘʪʫʩ.  

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʭʫʜʦʞʥʠʢ ɺʣʘʜʠʤʠʨ ɻʨʠʛ (ɻʨʠʛʦʨʘʱʝʥʢʦ) ʚʳʧʦʣʥʷʝʪ ʩʚʦʠ ʨʘʙʦʪʳ ʚ 

ʥʦʩʪʘʣʴʛʠʯʝʩʢʦʤ ʩʪʠʣʝ çʩʦʚʝʪʩʢʠʭ 1960-ʭè. ɽʛʦ ʨʝʜʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʪʝʤʦʡ ʜʝʪʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʦ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʩʚʷʟʘʥʳ ʩ ʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʥʘʧʦʤʠʥʘʶʱʠʤʠ ʧʦ ʩʚʦʝʤʫ ʬʦʨʤʘʪʫ ʩʶʞʝʪʥʳʝ 

ʘʣʴʙʦʤʳ ʤʦʩʢʦʚʩʢʠʭ ʢʦʥʮʝʧʪʫʘʣʠʩʪʦʚ: çɺʘʩʝʢ ʂʘʨʘʩʝʚéè, çɼʦʙʨʦʡ ʥʦʯʠ, ʟʝʤʣʷʥʝè, çɸʙʩʦʣʶʪʥʦʝ ʩʯʘʩʪʴʝ 

60-ʭè, çʈʘʩʩʢʘʟʳ ʚ ʢʘʨʪʠʥʘʭè.  

ɻʨʠʛ ʩʯʠʪʘʝʪ, ʯʪʦ, ʰʘʛʥʫʚ ʚ XXI  ʚʝʢ, ʤʳ ʥʝ ʠʟʙʘʚʠʣʠʩʴ ʦʪ ʩʦʚʝʪʩʢʦʛʦ ʧʨʦʰʣʦʛʦ. ɽʛʦ ʨʘʙʦʪʳ 

ʚʦʟʚʨʘʱʘʶʪ ʟʨʠʪʝʣʷ ʚ ʩʦʚʝʪʩʢʫʶ ʵʧʦʭʫ: ɺʘʩʝʢé; ʧʫʛʦʚʢʘ, ʢʦʪʦʨʘʷ çʣʝʞʘʣʘéè; ʢʦʩʤʠʯʝʩʢʘʷ ʬʘʥʪʘʩʪʠʢʘ; 

ʥʝʫʙʠʚʘʝʤʳʝ ʙʳʪʦʚʳʝ ʧʨʝʜʤʝʪʳ, ʷʨʢʠʝ ʣʦʢʘʣʴʥʳʝ ʧʷʪʥʘ ʙʝʟ ʧʦʜʨʦʙʥʦʩʪʝʡ, ʚʩʝʦʙʲʝʤʣʶʱʝʝ ʩʯʘʩʪʴʝ ʙʝʟ 

ʢʦʤʧʨʦʤʠʩʩʦʚ... ɻʨʘʬʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ɻʨʠʛʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʧʦʤʠʥʘʶʪ çʢʘʙʘʢʦʚʩʢʠʝ ʘʣʴʙʦʤʳè ʠ 

ʨʝʢʣʘʤʥʳʝ ʧʣʘʢʘʪʳ (ʨʠʩ. 1). ɽʛʦ ʠʣʣʶʩʪʨʘʮʠʠ ʢ ʜʝʪʩʢʠʤ ʢʥʠʛʘʤ ʠʤʝʶʪ çʚʟʨʦʩʣʳʡè ʚʠʟʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

ʩ ʯʝʨʪʘʤʠ çart-ʦʙʲʝʢʪʦʚè: çʋʙʝʞʘʚʰʠʝ ʙʫʢʚʳè, çʀʩʧʦʨʯʝʥʥʳʡ ʪʝʣʝʬʦʥè ʠʟ ʩʝʨʠʠ çʉʢʘʟʢʠ ʥʘ ʚʳʨʦʩʪè. 

ʈʠʩ. 1. ɺ. ɻʨʠʛ (ɻʨʠʛʦʨʘʱʝʥʢʦ). ʆʙʣʦʞʢʘ ʞʫʨʥʘʣʘ çʆʛʦʥʝʢè. 

ʅʠʢʦʣʘʡ ʂʦʧʝʡʢʠʥ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʤʫʣʴʪʨʝʘʣʠʟʤʘ (ʪʝʨʤʠʥ ʧʨʝʜʣʦʞʝʥ ʩʘʤʠʤ ʭʫʜʦʞʥʠʢʦʤ). ɽʛʦ ʨʘʙʦʪʳ ʩʝʡʯʘʩ ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʥʘ ʚʳʩʪʘʚʢʝ 

çʅʦʚʳʝ ʨʫʩʩʢʠʝ ʨʘʩʩʢʘʟʯʠʢʠè ʚ ʄʨʘʤʦʨʥʦʤ ʜʚʦʨʮʝ. ʉ ʥʝʜʘʚʥʠʭ ʧʦʨ ʦʥ ʪʘʢʞʝ ʨʘʙʦʪʘʝʪ ʚ ʞʘʥʨʝ ʜʝʪʩʢʦʡ 

ʠʣʣʶʩʪʨʘʮʠʠ. ʈʠʩʫʥʢʠ ʂʦʧʝʡʢʠʥʘ ʥʘʨʦʯʠʪʦ ʢʘʨʠʢʘʪʫʨʥʳ ʠ ʚʳʨʘʟʠʪʝʣʴʥʳ. ʈʝʟʢʠʝ ʣʠʥʠʠ ʠ ʨʘʟʤʘʰʠʩʪʘʷ 

ʰʪʨʠʭʦʚʢʘ ʧʨʠʜʘʶʪ ʨʘʙʦʪʘʤ ʙʣʠʟʢʫʶ ʜʝʪʷʤ ʩʪʠʣʠʩʪʠʢʫ çʥʘʠʚʘè.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ ʭʫʜʦʞʥʠʢʦʚ, ʦʥ ʪʨʝʧʝʪʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʤʳʩʣʫ ʘʚʪʦʨʘ ʢʥʠʛʠ, ʩʪʨʝʤʷʩʴ 

ʜʝʣʠʢʘʪʥʦ ʝʛʦ ʦʪʦʙʨʘʟʠʪʴ. ʇʨʠ ʵʪʦʤ ʂʦʧʝʡʢʠʥ ʩʚʦʙʦʜʥʦ ʦʙʨʘʱʘʝʪʩʷ ʩ ʢʥʠʞʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʛʜʝ ɹʠʚʝʩ 

ʠ ɹʘʜʭʝʜ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʤʘʩʩ-ʤʝʜʠʘ ʩʦʩʝʜʩʪʚʫʶʪ ʩ ʵʣʝʤʝʥʪʘʤʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʩʢʦʛʦ 

ʧʣʘʢʘʪʘ ʠ çʂʦʥʮʝʧʪʫʘʣʴʥʳʤ ʧʝʡʟʘʞʝʤè. 
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ʆʬʦʨʤʣʝʥʥʘʷ ʂʦʧʝʡʢʠʥʳʤ çɸʟʙʫʢʘ ɹʝʥʫʘʨʠʠè,   ʨʝʬʝʨʝʥʩʦʤ ʜʣʷ ʢʦʪʦʨʦʡ  ʩʪʘʣʠ ʞʠʚʦʪʥʳʝ 

çʌʝʨʤʳ ɹʝʥʫʘè, ʥʘʧʦʤʠʥʘʝʪ ʜʝʪʩʢʫʶ ʨʘʩʢʨʘʩʢʫ, ʜʦʩʪʫʧʥʫʶ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʧʦʚʪʦʨʝʥʠʷ: ʥʝʨʦʚʥʳʝ 

ʬʦʨʤʳ ʥʘʙʨʦʩʘʥʳ ʥʘʨʦʯʠʪʦ ʥʝʙʨʝʞʥʳʤʠ ʣʠʥʠʷʤʠ, ʢʨʘʩʢʠ ʣʘʢʦʥʠʯʥʳ, ʦʙʨʘʟʳ ʫʧʨʦʱʝʥʳ. ɼʘʞʝ ʪʘʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʢʥʠʞʥʳʡ ʠʥʪʝʨʘʢʪʠʚ, ʢʘʢ çɸʟʙʫʢʘè ʥʦʩʠʪ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʥʝʬʦʨʤʘʪʥʳʡ, 

ʫʧʨʦʱʝʥʥʳʡ, ʘʚʪʦʨʩʢʠʡ ʭʘʨʘʢʪʝʨ. 
çʇʝʪʝʨʙʫʨʛʩʢʘʷ ʘʟʙʫʢʘè ɸʣʝʢʩʘʥʜʨʘ ʌʣʦʨʝʥʩʢʦʛʦ ï ʪʦʪ ʞʝ çʥʘʠʚè, ʥʦ, ʩ ʠʥʦʡ ʬʠʣʦʩʦʬʠʝʡ 

çʥʝʧʨʘʚʠʣʴʥʦʩʪʠè. ʉʝʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʡʟʘʞʥʳʝ ʟʘʨʠʩʦʚʢʠ ʪʦʧʦʥʠʤʦʚ ʛʦʨʦʜʘ ʥʘ ʚʩʝ ʙʫʢʚʳ 

ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. 

çĂʇʝʪʝʨʙʫʨʛʩʢʘʷ ʘʟʙʫʢʘñ ï 33 ʢʘʨʪʠʥʢʠ ʧʨʦ ʤʦʡ ʣʠʯʥʳʡ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʥʦ ʷ ʥʘʜʝʶʩʴ, ʯʪʦ ʦʥʘ 

ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʣʶʙʦʧʳʪʥʦʡ ʢʘʢ ʧʝʪʝʨʙʫʨʞʮʫ, ʪʘʢ ʠ ʧʨʠʝʟʞʝʤʫ, ʠ ʯʪʦ ʢʘʞʜʳʡ ʟʨʠʪʝʣʴ ʭʦʪʴ ʯʪʦ-ʥʠʙʫʜʴ 

ʥʘʡʜʝʪ ʪʘʤ ʜʣʷ ʩʝʙʷè [1]  ï ʧʠʰʝʪ ʭʫʜʦʞʥʠʢé  

ɹʦʣʝʝ ʘʜʨʝʩʥʦʡ ʜʝʪʩʢʦʡ ʢʥʠʛʦʡ ʌʣʦʨʝʥʩʢʦʛʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʢʘʟʢʠ ʈʘʜʠʷ ʇʦʛʦʜʠʥʘ çɿʝʤʣʷ ʠʤʝʝʪ 

ʬʦʨʤʫ ʨʝʧʳè, ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʡ ʝʱʝ ʚ 1988 ʛʦʜʫ. ʂʥʠʛʘ ʚʳʰʣʘ ʦʛʨʦʤʥʳʤ ʪʠʨʘʞʦʤ (300 ʪʳʩʷʯ), ʥʦ ʧʦʯʪʠ 

ʚʩʝ ʵʢʟʝʤʧʣʷʨʳ ʙʳʣʠ ʨʘʟʦʩʣʘʥʳ ʧʦ ʙʠʙʣʠʦʪʝʢʘʤ.  

ʈʘʙʦʪʝ ʩ ʵʪʦʡ ʢʥʠʛʦʡ ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʩʣʝʜʫʶʱʘʷ ʠʩʪʦʨʠʷ. ʉ 1985 ʛ. ʭʫʜʦʞʥʠʢ ʥʘʯʘʣ 

ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʚʦʠʭ ʜʨʫʟʝʡ: ɹʦʨʠʩʘ ɻʨʝʙʝʥʱʠʢʦʚʘ, ɺʣʘʜʠʤʠʨʘ ʐʠʥʢʘʨʝʚʘ, ʆʣʝʛʘ 

ɻʨʠʛʦʨʴʝʚʘ, ɺʠʢʪʦʨʘ ʊʠʭʦʤʠʨʦʚʘ. ʈʘʟʫʤʝʝʪʩʷ, ʵʪʠ ʨʠʩʫʥʢʠ, ʢʘʢ ʠ ʩʘʤʠ ʢʥʠʛʠ, ʜʝʣʘʣʠʩʴ çʜʣʷ ʫʟʢʦʛʦ ʢʨʫʛʘè, 

ʣʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʵʢʟʝʤʧʣʷʨʝ. 

ʇʝʨʝʡʪʠ ʦʪ ʘʥʜʝʛʨʘʫʥʜʘ ʚ çʣʝʛʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦè ʨʠʩʫʥʢʘʤ ʌʣʦʨʝʥʩʢʦʛʦ ʧʦʤʦʛ ɺʘʣʝʨʠʡ 

ʊʨʘʫʛʦʪ, ʥʘ ʪʦʪ ʤʦʤʝʥʪ ï ʧʨʝʜʩʝʜʘʪʝʣʴ ʙʶʨʦ ʩʝʢʮʠʠ ʛʨʘʬʠʢʠ ʉʦʶʟʘ ʭʫʜʦʞʥʠʢʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʆʥ 

ʟʘʤʝʪʠʣ ʨʠʩʫʥʢʠ ɸʣʝʢʩʘʥʜʨʘ ʥʘ ʚʳʩʪʘʚʢʝ ʢʥʠʞʥʦʡ ʠʣʣʶʩʪʨʘʮʠʠ ʠ ʧʨʝʜʣʦʞʠʣ ʝʤʫ ʨʘʙʦʪʫ ʚ ʪʦʛʜʘ ʝʱʝ 

ʩʫʱʝʩʪʚʦʚʘʚʰʝʤ ɼʝʪʛʠʟʝ. ʇʝʨʚʳʤ ʟʘʢʘʟʦʤ ʜʣʷ ʥʘʯʠʥʘʶʱʝʛʦ ʛʨʘʬʠʢʘ ʠ ʩʪʘʣʘ ʢʥʠʛʘ ʈʘʜʠʷ ʇʦʛʦʜʠʥʘ. 

ʌʣʦʨʝʥʩʢʠʡ ʜʝʣʘʣ ʨʠʩʫʥʢʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ï ʢʥʠʛʘ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʘʷ. ʊʨʘʫʛʦʪ ʦʩʪʘʣʩʷ ʜʦʚʦʣʝʥ 

ʨʝʟʫʣʴʪʘʪʦʤ ʠ ʧʨʝʜʣʦʞʠʣ ʦʬʦʨʤʠʪʴ ʩʙʦʨʥʠʢ ʜʝʪʩʢʠʭ ʩʪʠʭʦʚ ʆʣʝʛʘ ɻʨʠʛʦʨʴʝʚʘ. ʍʫʜʦʞʥʠʢ ʩʜʝʣʘʣ ʩʝʨʠʶ 

ʯʝʨʥʦ-ʙʝʣʳʭ ʨʠʩʫʥʢʦʚ, ʥʦ ʢʥʠʛʝ ʥʝ ʩʫʞʜʝʥʦ ʙʳʣʦ ʚʳʡʪʠ ï ʩʪʨʘʥʘ ʚʩʪʫʧʠʣʘ ʚ çʵʧʦʭʫ ʧʝʨʝʩʪʨʦʡʢʠè. 

çʏʝʭʘʨʜʘè ʆʣʝʛʘ ɻʨʠʛʦʨʴʝʚʘ ʙʳʣʘ ʥʘʧʝʯʘʪʘʥʘ ʪʦʣʴʢʦ ʚ 2014 ʛ. 

ʌʣʦʨʝʥʩʢʠʡ ʠʩʧʦʣʴʟʦʚʘʣ ʩʪʘʨʳʝ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʠʩʫʥʢʠ ʢʦʥʮʘ 1980-ʭ ʛʛ., ʜʦʙʘʚʠʚ ʥʝʤʥʦʛʦ 

ʮʚʝʪʘ. ʉʪʠʭʘʤ ʆʣʝʛʘ ɻʨʠʛʦʨʴʝʚʘ, ʦʩʪʨʦʫʤʥʳʤ, ʷʨʢʠʤ, ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ ʠ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ, ʚʦʚʣʝʢʘʶʱʠʡ ʯʠʪʘʪʝʣʷ ʚ ʜʠʥʘʤʠʯʥʫʶ ʚʠʟʫʘʣʴʥʫʶ ʠʛʨʫ. 

ʆʣʴʛʘ ʌʣʦʨʝʥʩʢʘʷ ʚʳʧʦʣʥʠʣʘ ʩʝʨʠʶ ʣʠʩʪʦʚ ʢ ʨʦʤʘʥʫ çʄʦʙʠ ɼʠʢ ʠʣʠ ɹʝʣʳʡ ʢʠʪè ɻʝʨʤʘʥʘ 

ʄʝʣʚʠʣʣʘ ʚ ʪʝʭʥʠʢʝ ʙʫʤʘʞʥʦʛʦ ʢʦʣʣʘʞʘ. ʇʦʢʣʦʥʥʠʮʘ ɸʥʨʠ ʄʘʪʠʩʩʘ, ʭʫʜʦʞʥʠʮʘ ʧʝʨʝʜʘʣʘ ʯʝʨʝʟ ʮʚʝʪ ʠ 

ʬʦʨʤʫ ʪʨʝʧʝʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʣʶʙʠʤʦʡ ʢʥʠʛʝ, ʢ ʦʬʦʨʤʣʝʥʠʶ ʢʦʪʦʨʦʡ ʦʥʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʨʘʟʥʳʭ 

ʪʝʭʥʠʢʘʭ. ɺ ʩʝʨʠʠ çʄʦʙʠ ɼʠʢè ʠʟʦʙʨʘʟʠʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ çʨʠʩʫʥʢʘ ʥʦʞʥʠʮʘʤʠè ʜʦʧʦʣʥʝʥʘ ʪʝʢʩʪʦʤ, 

ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʟʘʤʳʩʣʘ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʩʭʦʞʠʡ ʧʣʘʩʪʠʯʝʩʢʠʡ 

ʧʨʠʥʮʠʧ. 

ʀʣʣʶʩʪʨʘʪʦʨ ʃʝʚ ʂʘʧʣʘʥ ï ʫʙʝʞʜʝʥ, ʯʪʦ ʤʥʝʥʠʝ ʜʝʪʝʡ ʫʯʠʪʳʚʘʪʴ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʪ. ʢ. ʨʝʙʝʥʦʢ ʥʝ 

ʚʩʝʛʜʘ ʟʥʘʝʪ, ʯʪʦ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ. ʅʦ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʠʣʣʶʩʪʨʘʮʠʠ ʥʫʞʥʦ ʩʤʦʪʨʝʪʴ ʥʘ 

ʢʥʠʛʫ çʜʝʪʩʢʠʤʠè ʛʣʘʟʘʤʠ.  

ɺ ʧʨʦʰʣʦʤ ʘʨʭʠʪʝʢʪʦʨ, ʃʝʚ ʥʝ ʜʦʧʫʩʢʘʝʪ ʚʳʤʳʩʝʣ ʚ ʜʝʪʘʣʷʭ: ʦʥ ʩʢʨʫʧʫʣʝʟʥʦ ʠʟʫʯʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʘʙʣʝʡ, ʜʠʨʠʞʘʙʣʝʡ, ʧʘʨʦʚʦʟʦʚ, ʚʦʩʩʦʟʜʘʝʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʩʪʶʤʳ, ʦʨʥʘʤʝʥʪ, 

ʧʨʝʜʤʝʪʳ ʙʳʪʘ. ʅʦ ʨʝʪʨʦʩʧʝʢʮʠʷ ʠ ʚʳʚʝʨʝʥʥʦʩʪʴ ʚ ʜʝʪʘʣʷʭ ʥʫʞʥʘ ʭʫʜʦʞʥʠʢʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʛʨʫʟʠʪʴ 

ʩʚʦʡ ʙʝʟʫʧʨʝʯʥʳʡ ʦʙʨʘʟʥʳʡ ʤʠʨ ʚ ʭʘʦʪʠʯʝʩʢʫʶ ʘʪʤʦʩʬʝʨʫ ʩʪʠʤʧʘʥʢʘ. ʕʪʦ ʘʙʩʫʨʜʥʦʝ ʩʦʩʝʜʩʪʚʦ ʨʦʞʜʘʝʪ 

ʫʜʠʚʠʪʝʣʴʥʦ ʛʘʨʤʦʥʠʯʥʦʝ ʩʦʯʝʪʘʥʠʝ. ʊʘʢʦʚʳ ʠʣʣʶʩʪʨʘʮʠʠ ʢ çɹʨʝʤʝʥʩʢʠʤ ʤʫʟʳʢʘʥʪʘʤè ʠ çɺʦʢʨʫʛ ʩʚʝʪʘ 

ʟʘ 80 ʜʥʝʡè. 

ʉʪʠʤʧʘʥʢ, ʢʘʢ ʬʦʨʤʠʨʫʶʱʘʷʩʷ ʩʫʙʢʫʣʴʪʫʨʘ (ʠʤʠʪʘʮʠʷ ʬʘʥʪʘʟʠʡʥʦʛʦ, ʤʝʭʘʥʠʯʝʩʢʠ 

ʩʦʚʝʨʰʝʥʥʦʛʦ ʤʠʨʘ), ʧʦʧʫʣʷʨʝʥ ʚ ʨʘʟʥʳʭ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʞʘʥʨʘʭ: ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ, 

ʠʣʣʶʩʪʨʘʮʠʷʭ, ʞʠʚʦʧʠʩʠ ʠ ʢʠʥʝʤʘʪʦʛʨʘʬʝ. ʆʥ ʩʫʱʝʩʪʚʫʝʪ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʚʳʨʘʞʝʥ ʚ 

ʩʪʠʣʠʩʪʠʢʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʧʦʭʠ ʚʠʢʪʦʨʠʘʥʩʢʦʡ ɸʥʛʣʠʠ (ʨʠʩ. 2).  
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ʈʠʩ. 2. ʃ. ʂʘʧʣʘʥ. ʈʳʙʘ ʚ ʩʪʠʣʝ çʉʪʠʤʧʘʥʢè. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʥʪʠʫʪʦʧʠʯʝʩʢʦʛʦ ʮʠʥʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ çʚʟʨʦʩʣʦʛʦè ʩʪʠʤʧʘʥʢʘ, ʢʨʘʩʦʯʥʳʡ ʘʙʩʫʨʜ 

ʂʘʧʣʘʥʘ, ʧʨʠʟʚʘʥ ʩʪʘʪʴ ʬʦʥʦʤ ʜʣʷ ʧʝʨʩʦʥʘʞʝʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʜʝʪʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ.  

ʄʦʩʢʦʚʩʢʠʡ ʭʫʜʦʞʥʠʢ ʂʠʨʠʣʣ ʏʸʣʫʰʢʠʥ ʨʘʙʦʪʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ ʛʨʘʬʠʢʝ. 

ɽʛʦ ʨʘʙʦʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʯʘʩʪʥʳʭ ʠ ʤʫʟʝʡʥʳʭ ʩʦʙʨʘʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʄʫʟʝʝ ʃʶʜʚʠʛʘ, ʚ ʂʝʣʴʥʝ. 

ʇʨʦʠʟʚʝʜʝʥʠʷ ʏʸʣʫʰʢʠʥʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠʩʴ ʠ ʥʘ ʚʳʩʪʘʚʢʝ çɸʢʪʫʘʣʴʥʳʡ ʨʠʩʫʥʦʢè, ʚ ʄʨʘʤʦʨʥʦʤ ʜʚʦʨʮʝ 

ʚ ʤʘʨʪʝ 2014 ʛ. 

ʉʪʨʝʤʷʩʴ ʢ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʥʠʞʥʦʛʦ ʨʳʥʢʘ, ʦʥ ʩʦʟʜʘʣ 

ʩʦʙʩʪʚʝʥʥʦʝ ʠʟʜʘʪʝʣʴʩʪʚʦ. ʇʦ ʤʥʝʥʠʶ ʭʫʜʦʞʥʠʢʘ, ʩʝʛʦʜʥʷ ʚʘʞʥʦ çéʚʳʚʝʩʪʠ ʧʨʦʬʝʩʩʠʶ ʠʣʣʶʩʪʨʘʪʦʨʘ 

ʠʟ çʧʨʠʢʣʘʜʥʦʛʦ, ʤʝʨʪʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ ʫʨʦʚʝʥʴ art-ʧʨʦʝʢʪʘ, ʛʜʝ ʝʜʠʥʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʩʪʘʣʠ ʙʳ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʣʘʛʘʝʤʳʝ ʤʘʪʝʨʠʘʣʘʤʠ, ʬʦʨʤʘʪʦʤ ʠ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘè [2]. 

ɼʝʪʩʢʘʷ ʢʥʠʛʘ, ʢʘʢ ʠ ʫ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠʣʣʶʩʪʨʘʪʦʨʦʚ ï ʩʣʫʯʘʡʥʦʝ ʪʚʦʨʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʜʣʷ ʂʠʨʠʣʣʘ. ɺʩʝ ʥʘʯʘʣʦʩʴ ʩ ʦʬʦʨʤʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ AppStore, ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʢʚʝʩʪʘ (ʠʛʨʳ), ʚ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʘʣʘ ʠʜʝʷ ʬʠʣʦʩʦʬʩʢʦʡ ʩʢʘʟʢʠ ʦ ʜʝʚʦʯʢʝ ʚ ʤʠʨʝ ʛʨʝʟ. ʇʨʦʝʢʪ ʥʝ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʜʦ 

ʢʦʥʮʘ, ʥʦ ʦʩʪʘʣʠʩʴ ʵʩʢʠʟʳ ʠ ʪʝʢʩʪ, ʦʬʦʨʤʣʝʥʥʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚ ʘʚʪʦʨʩʢʫʶ ʩʝʨʠʶ ʢʥʠʛ ʦʙ ɸʣʠʩʝ: çɸʣʠʩʘ 

ʚ ʜʦʤʝ ʚʦʣʰʝʙʥʠʢʘè, çɸʣʠʩʘ ʠʱʝʪ ʧʪʠʮʫè, çɸʣʠʩʘ ʠ ʛʦʚʦʨʷʱʘʷ ʛʦʨʘè, çɸʣʠʩʘ ʠ ʛʦʨʦʜʩʢʦʡ ʚʦʣʯʦʢè (ʨʠʩ. 

3).  

ʈʠʩ. 3. ʀʣʣʶʩʪʨʘʮʠʷ ʂ. ʏʝʣʫʰʢʠʥʘ ʢ ʘʚʪʦʨʩʢʦʡ ʢʥʠʛʝ çɸʣʠʩʘ ʚ ʜʦʤʝ ʚʦʣʰʝʙʥʠʢʘè. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʧʠʩʘʥʥʳʡ ʪʝʢʩʪ ʩʢʘʟʦʢ, ʧʦʟʚʦʣʷʝʪ ʏʸʣʫʰʢʠʥʫ ʧʦʣʥʦʩʪʴʶ ʦʪʨʘʟʠʪʴ ʩʚʦʡ 

ʬʘʥʪʘʟʠʡʥʳʡ ʤʠʨ, ʙʘʣʘʥʩʠʨʫʶʱʠʡ ʤʝʞʜʫ ʪʦʨʞʝʩʪʚʝʥʥʦʡ ʩʪʨʦʛʦʩʪʴʶ ʯʝʨʪʝʞʝʡ ʠ ʤʠʬʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʩʳʱʝʥʥʦʩʪʴʶ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚ. ʕʪʘ ʩʝʨʠʷ ʢʥʠʛ ï ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʤʝʨ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʪʝʢʩʪʦʤ, 

ʦʩʥʦʚʘʥʥʦʤ ʥʘ çʥʝ ʜʝʪʩʢʦʡè ʬʠʣʦʩʦʬʠʠ, ʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʢʦʪʦʨʳʝ, ʙʝʟʫʩʣʦʚʥʦ, 

ʜʦʤʠʥʠʨʫʶʪ. 

ʂʥʠʛʠ ʏʝʣʫʰʢʠʥʘ, ʧʦ ʝʛʦ ʧʨʠʟʥʘʥʠʶ, ʦʢʘʟʘʣʠʩʴ ʥʝ ʢʦʤʤʝʨʯʝʩʢʠʤ ʧʨʦʝʢʪʦʤ. ʍʫʜʦʞʥʠʢ ʩʯʠʪʘʝʪ, 

ʯʪʦ ʥʘʰʝ ʦʙʱʝʩʪʚʦ ʥʝ ʛʦʪʦʚʦ ʢ ʪʠʨʘʞʠʨʦʚʘʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, çʙʝʟ ʨʦʟʦʚʳʭ 

ʩʣʦʥʦʚè. 

ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʭʫʜʦʞʥʠʮʘ ʆʣʴʛʘ ʊʦʙʨʝʣʫʪʩ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʥʘʧʨʘʚʣʝʥʠʷ çʥʝʦʘʢʘʜʝʤʠʟʤè. 

ʉʚʦʠ ʧʨʦʝʢʪʳ (ʚʠʜʝʦʠʥʩʪʘʣʣʷʮʠʠ, ʩʢʫʣʴʧʪʫʨʫ, ʛʨʘʬʠʢʫ ʠ 3-D ʤʦʜʫʣʷʮʠʶ) ʦʥʘ ʚʳʩʪʨʘʠʚʘʝʪ ʥʘ ʙʘʟʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʦʯʝʪʘʷ ʠʭ ʩ ʧʨʠʚʳʯʥʳʤʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ, ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ 

ʚʘʨʠʘʥʪʳ ʩʪʘʨʳʭ ʧʨʦʯʪʝʥʠʡ. 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 185 

ʀʣʣʶʩʪʨʘʮʠʠ ʢ ʢʥʠʛʝ ʂʠʨʳ ʉʘʧʛʠʨ ʦʬʦʨʤʣʝʥʳ ʚ ʪʝʭʥʠʢʝ ʮʠʬʨʦʚʦʛʦ ʢʦʣʣʘʞʘ. ʈʘʩʪʨʦʚʳʡ ʬʦʨʤʘʪ 

(ʧʨʦʛʨʘʤʤʘ Adobe Photoshop), ʠʩʧʦʣʴʟʫʝʤʳʡ ʭʫʜʦʞʥʠʮʝʡ, ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʠ ʦʙʨʘʙʦʪʢʝ 

ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʥʝʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ (Non-Photorealistic 

Rendering ï NPR). ɺ ʵʪʦ ʧʦʥʷʪʠʝ ʚʢʣʶʯʘʶʪ ʣʶʙʳʝ ʤʝʪʦʜʳ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʬʠʟʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʪ. ʝ. ʠʤʠʪʘʮʠʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʪʠʣʝʡ ʠ ʩʨʝʜʩʪʚ 

[3]. 

ʂ ʥʝʤʥʦʛʠʤ ʤʠʥʫʩʘʤ ʮʠʬʨʦʚʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʚʦ-ʧʝʨʚʳʭ, ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ, ʧʦʩʣʦʡʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʨʠʩʫʥʢʘ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ 

ʧʝʯʘʪʠ (ʨʘʙʦʪʘ ʩ ʮʠʬʨʦʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʩʦʢʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʧʦʣʠʛʨʘʬʠʯʝʩʢʫʶ ʪʦʯʥʦʩʪʴ).  

ʆʣʴʛʘ ʩʯʠʪʘʝʪ, ʯʪʦ çéʮʠʬʨʘ ï ʫʞʝ ʯʘʩʪʴ ʥʘʰʝʡ ʞʠʟʥʠ, ʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʝʜʠʥʠʪʴ ʚʠʨʪʫʘʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʦʢʨʫʞʘʶʱʠʤ ʥʘʩ ʦʩʷʟʘʝʤʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤè. 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʝʙʝʥʦʢ ʦʙʨʝʯʝʥ ʥʘ ʵʩʪʝʪʠʯʝʩʢʦʝ, ʩʝʤʘʥʪʠʯʝʩʢʦʝ, ʩʤʳʩʣʦʚʦʝ ʦʩʚʦʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʝʪʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʆʣʴʛʠ ʊʦʙʨʝʣʫʪʩ ï ʩʣʦʚʥʦ ʧʝʨʝʭʦʜʥʳʡ ʵʪʘʧ, ʩʠʥʪʝʟ 

ʦʙʨʘʟʦʚ ʫʟʥʘʚʘʝʤʳʭ ʧʝʨʩʦʥʘʞʝʡ ʠ ʯʝʪʢʦʡ ʢʨʘʩʦʯʥʦʡ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ, ʩʪʘʚʰʝʡ ʙʦʣʝʝ ʧʨʠʚʳʯʥʦʡ ʜʣʷ 

ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʜʝʪʝʡ. 

ʄʠʭʘʠʣ ʂʘʨʘʩʠʢ ï ʣʠʜʝʨ contempart-ʥʘʧʨʘʚʣʝʥʠʷ ï artistôs book (ʢʥʠʛʘ ʭʫʜʦʞʥʠʢʘ). ʍʘʨʤʩʠʟʜʘʪ, 

ʥʘʯʠʥʘʚʰʠʡʩʷ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʧʨʦʝʢʪ ʄʠʭʘʠʣʘ, ʦʙʲʝʜʠʥʷʣ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, 

ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʶʱʠʭ ʩʚʦʠ ʢʥʠʛʠ ʜʣʷ ʵʪʦʛʦ ʠʟʜʘʪʝʣʴʩʪʚʘ. 

ʕʩʪʝʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʍʘʨʤʩʠʟʜʘʪʘ ʙʳʣʘ ʥʘʮʝʣʝʥʘ ʥʘ ʚʦʩʢʨʝʰʝʥʠʝ ʦʧʳʪʘ ʭʫʜʦʞʥʠʢʦʚ ʠ ʧʦʵʪʦʚ 

ʨʫʩʩʢʦʛʦ ʘʚʘʥʛʘʨʜʘ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ 1920-ʭ ʛʛ., ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘ ʦʩʤʳʩʣʝʥʠʝ ʠ ʦʩʚʦʝʥʠʝ 

ʜʦʩʪʠʞʝʥʠʡ ʟʘʧʘʜʥʦʡ ʢʥʠʛʠ ʭʫʜʦʞʥʠʢʘ. ʍʘʨʤʩʠʟʜʘʪ ʷʚʣʷʣʩʷ ʧʨʦʝʢʪʦʤ, ʦʙʲʝʜʠʥʷʶʱʠʤ ʭʫʜʦʞʥʠʢʦʚ, 

ʣʠʪʝʨʘʪʦʨʦʚ, ʠʩʢʫʩʩʪʚʦʚʝʜʦʚ ʨʘʙʦʪʘʶʱʠʭ ʠ ʨʘʟʤʳʰʣʷʶʱʠʭ ʢʘʢ ʥʘʜ ʥʘʧʨʘʚʣʝʥʠʝʤ artistôs book, ʪʘʢ ʠ ʦ 

ʧʫʪʷʭ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢʠ ʚ ʮʝʣʦʤ [4]. 

ʆʬʦʨʤʣʷʷ ʢʥʠʞʢʫ ɺʠʣʴʛʝʣʴʤʘ ɹʫʰʘ çʇʣʠʭ ʠ ʇʣʶʭè ʚ çʚʦʣʴʥʦʤ ʧʝʨʝʚʦʜʝè ɼʘʥʠʠʣʘ ʍʘʨʤʩʘ, 

ʶʤʦʨʠʩʪʠʯʝʩʢʫʶ ʧʦʵʤʫ-ʩʢʘʟʢʫ ʠʟ ʩʝʤʠ ʢʦʨʦʪʢʠʭ ʛʣʘʚ, ʄʠʭʘʠʣ ʂʘʨʘʩʠʢ ʠʩʧʦʣʴʟʦʚʘʣ ʥʝ ʪʦʣʴʢʦ ʠʜʝʶ ɹʫʰʘ, 

ʥʦ ʠ ʥʝʧʨʦʩʪʫʶ ʠʩʪʦʨʠʶ ʠʟʜʘʥʠʷ ʵʪʦʡ ʢʥʠʛʠ ʚ ɼʝʪʛʠʟʝ, ʚ 1937 ʛ. ɽʝ ʥʘʧʝʯʘʪʘʣʠ ʙʦʣʴʰʠʤ ʪʠʨʘʞʦʤ ʚ 100 

000 ʵʢʟʝʤʧʣʷʨʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʠʩʪʦʨʠʡ, ʜʦʚʦʣʴʥʦ ʞʝʩʪʦʢʠʭ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʘʢʪʫʘʣʴʥʦʩʪʠ ʤʦʤʝʥʪʘ ï ʇʠʢʫ 

ɹʦʣʴʰʦʛʦ ʊʝʨʨʦʨʘ [5]. ʍʘʨʤʩ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣ ʪʝʢʩʪ ʘʚʪʦʨʘ, ʩʜʝʣʘʚ ʝʛʦ ʘʥʝʢʜʦʪʠʯʥʳʤ ʠ ʤʝʥʝʝ 

ʥʘʟʠʜʘʪʝʣʴʥʳʤ. 

ʀʥʪʝʨʝʩ ʢ ɺʠʣʴʛʝʣʴʤʫ ɹʫʰʫ ʙʳʣ ʩʚʷʟʘʥ ʩ ʦʩʪʨʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʬʦʨʤʦʡ ʯʝʨʥʦʛʦ ʶʤʦʨʘ, 

ʢʦʪʦʨʳʡ ʢʘʟʘʣʩʷ ʩʦʚʝʨʰʝʥʥʦ ʙʝʟʦʙʠʜʥʳʤ, ʪʘʢ ʢʘʢ ʠʜʝʘʣʴʥʦ ʚʧʠʩʳʚʘʣʩʷ ʚ ʠʟʜʘʪʝʣʴʩʢʫʶ ʧʦʣʠʪʠʢʫ 

ʦʩʚʦʝʥʠʷ ʟʘʧʘʜʥʦʛʦ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʜʣʷ ʜʝʪʝʡ. ɺ ʫʜʘʯʥʦʤ ʧʝʨʝʚʦʜʝ ʍʘʨʤʩʘ ʠʩʪʦʨʠʠ ɹʫʰʘ 

ʧʦʣʫʯʠʣʠ ʥʦʚʫʶ ʞʠʟʥʴ ʠ ʥʦʚʦʛʦ ʯʠʪʘʪʝʣʷ.  

ʂʘʨʘʩʠʢ ʠʟʦʙʨʘʟʠʣ ʨʘʩʩʢʘʟ ʧʨʦ çʰʢʦʣʫè ɹʦʢʝʣʴʤʘʥʘ, ʛʜʝ ʜʝʡʩʪʚʫʶʪ ʥʘʩʪʦʷʱʠʝ ʫʯʠʪʝʣʷ ʩʦʚʝʪʩʢʦʡ 

ʜʝʪʚʦʨʳ ʠ ʶʥʦʰʝʩʪʚʘ ï ʉʪʘʣʠʥ, ɻʦʨʴʢʠʡ, ɺʦʨʦʰʠʣʦʚ, ɹʫʜʝʥʥʳʡ. ɺ 1937 ʛ., ʢ ʚʳʭʦʜʫ çʇʣʠʭ ʠ ʇʣʶʭè, ʦʥʠ 

ʫʞʝ ʙʳʣʠ ʦʙʦʞʝʩʪʚʣʝʥʳ ʠ ʩʪʘʣʠ ʛʝʨʦʷʤʠ ʜʝʪʩʢʠʭ ʠʛʨ ʠ ʢʥʠʛ. ʌʦʪʦʛʨʘʬʠʠ ʠʟ çʞʠʟʥʠ, ʛʜʝ ʣʫʯʰʝ ʠ ʚʝʩʝʣʝʝè 

ʩ ʧʦʜʧʠʩʷʤʠ ɹʫʰʘ-ʍʘʨʤʩʘ ʩʫʱʝʩʪʚʫʶʪ ʩʝʛʦʜʥʷ ʚ ʬʦʨʤʝ ʢʥʠʞʢʠ-ʨʘʩʢʣʘʜʫʰʢʠ, ʥʘ ʦʙʦʨʦʪʝ ʢʦʪʦʨʦʡ ï 

ʥʝʤʝʮʢʠʡ ʦʨʠʛʠʥʘʣ ʪʝʢʩʪʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝʤ ʤʠʰʝʥʠ, ʩʠʤʚʦʣʘ ʭʦʣʦʜʥʦʡ ʞʝʩʪʦʢʦʩʪʠ. 

ʅʝʧʨʘʚʠʣʴʥʦ ʙʳʣʦ ʙʳ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʦʚʝʡʰʠʝ ʪʝʥʜʝʥʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠʛʨʘʶʪ 

ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʚ ʵʩʪʝʪʠʯʝʩʢʦʤ ʚʦʩʧʠʪʘʥʠʠ ʶʥʳʭ ʯʠʪʘʪʝʣʝʡ. ʕʪʠ ʠʟʜʘʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʤʝʪʘʤʠ mass-market, ʦʥʠ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʧʨʦʯʪʝʥʠʶ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ. ʉʢʦʨʝʝ, ʚʳʙʦʨ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʵʩʪʝʪʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ ʨʝʙʝʥʢʘ, ʟʘʚʠʩʠʪ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʨʦʜʠʪʝʣʝʡ. ʂʥʠʛʠ, ʦʬʦʨʤʣʝʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ contemporary art, ʟʘʠʥʪʝʨʝʩʫʶʪ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʟʨʦʩʣʳʭ. ʀʤʝʥʥʦ ʧʨʝʜʧʦʯʪʝʥʠʷ ʵʩʪʝʪʠʯʝʩʢʠ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʣʠʯʥʦʩʪʠ ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʫʣʴʪʫʨʥʦʛʦ ʦʧʳʪʘ ʤʣʘʜʰʝʤʫ ʧʦʢʦʣʝʥʠʶ. 

ʈʝʜʢʠʝ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʜʝʪʩʢʦʡ ʢʥʠʛʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʭʫʜʦʞʥʠʢ ï ʟʨʠʪʝʣʴ, ʛʜʝ ʚʠʟʫʘʣʴʥʦʝ ʧʦʩʣʘʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʥʝ ʚ 

ʥʘʟʠʜʘʪʝʣʴʥʦʤ ʪʦʥʝ, ʘ çʥʘ ʨʘʚʥʳʭè. ɿʥʘʢʦʤʩʪʚʦ ʩ ʵʣʝʤʝʥʪʘʤʠ contempart ʤʦʞʝʪ ʩʪʘʪʴ ʜʣʷ ʨʝʙʝʥʢʘ 

ʤʦʪʠʚʘʪʦʨʦʤ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʝʛʦ ʠʟʫʯʝʥʠʶ. ɻʣʷʜʷ ʥʘ ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʬʦʨʤʘʪ çartistôs bookè ʠʣʠ ʩʪʨʘʥʠʮʳ 

ʩ ʧʨʠʤʠʪʠʚʥʳʤʠ ʢʦʣʣʘʞʘʤʠ ʶʥʳʡ ʣʶʙʦʧʳʪʥʳʡ ʯʠʪʘʪʝʣʴ ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʠʥʪʝʨʝʩʫʝʪʩʷ çʩʪʨʘʥʥʳʤ 

ʦʙʲʝʢʪʦʤè, ʥʝ ʧʦʜʦʟʨʝʚʘʷ, ʯʪʦ ʦʥ ʧʨʠʢʦʩʥʫʣʩʷ ʢ ʚʟʨʦʩʣʦʤʫ ʠʩʢʫʩʩʪʚʫ.  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ  ʢʘʬʝʜʨʳ  ʙʨʝʥʜ-ʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʘʥʜʠʜʘʪ 
ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ, ɸʥʜʨʝʝʚʘ  ɺʝʨʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ. 

Scientific supervisor: associate Professor of the Department of Brand Communications, PhD 
in Art History Andreeva Vera Alexandrovna. 
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ʏʝʣʦʚʝʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʧʦʠʩʪʠʥʝ ʫʜʠʚʠʪʝʣʴʥʦ. ʃʶʜʠ ʩʤʦʛʣʠ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʥʘʰ ʤʦʟʛ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ 

ʩʚʦʠ ʫʩʪʘʥʦʚʢʠ. ʆʜʥʠʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʜ ʚʦʩʧʨʠʷʪʠʝʤ ʯʝʣʦʚʝʢʘ ʩʪʘʣʦ ʦʪʢʨʳʪʠʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʥʝʚʦʟʤʦʞʥʳʭ, ʠʣʠ ʟʘʧʨʝʱʝʥʥʳʭ, ʮʚʝʪʦʚ: ʢʨʘʩʥʳʡ ʩ ʟʝʣʝʥʳʤ ʦʪʪʝʥʢʦʤ, ʩʠʥʠʡ ʩ ʞʝʣʪʳʤ, 

ʮʚʝʪʘ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʠʟ-ʟʘ ʦʧʪʠʯʝʩʢʦʡ ʠʣʣʶʟʠʠ ʠ ʜʨʫʛʠʝ. ʕʪʠ ʮʚʝʪʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʝʩʣʠ ʧʦʤʝʰʘʪʴ 

ʤʦʟʛʫ ʩʤʝʰʠʚʘʪʴ ʦʩʥʦʚʥʳʝ ʮʚʝʪʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʚʠʜʠʤʦʡ ʢʘʨʪʠʥʳ. ʂʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʚ ʢʘʨʪʠʥʘʭ 

ʭʫʜʦʞʥʠʢʦʚ ʧʨʦʰʣʳʭ ʚʝʢʦʚ, ʦʩʦʙʝʥʥʦ ʭʫʜʦʞʥʠʢʦʚ-ʠʤʧʨʝʩʩʠʦʥʠʩʪʦʚ ʠ ʢʣʘʩʩʠʮʠʩʪʦʚ, ʥʝʢʦʪʦʨʳʝ ʣʶʜʠ 

ʟʘʤʝʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʚʦʟʤʦʞʥʳʭ ʮʚʝʪʦʚ. ʏʪʦ ʵʪʦ, ʦʯʝʨʝʜʥʘʷ ʦʧʪʠʯʝʩʢʘʷ ʠʣʣʶʟʠʷ, ʥʝ ʩʚʷʟʘʥʥʘʷ ʩ 

çʥʝʚʦʟʤʦʞʥʳʤʠ ʮʚʝʪʘʤʠè ʠʣʠ ʷʨʢʠʡ ʧʨʠʤʝʨ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ? ʂʦʥʝʯʥʦ, ʣʶʙʳʝ ʬʝʥʦʤʝʥʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʘʨʪʠʥʘʭ-ʠʣʣʶʟʠʷʭ. ʅʦ ʚʦʟʤʦʞʥʦ ʣʠ ʧʨʠʤʝʥʝʥʠʝ 

çʟʘʧʨʝʱʝʥʥʳʭè ʮʚʝʪʦʚ ʚ ʠʩʢʫʩʩʪʚʝ ʥʘʩʪʦʷʱʝʤ, ʠʩʢʫʩʩʪʚʝ, ʦʪʦʙʨʘʞʘʶʱʝʤ ʨʝʘʣʴʥʳʡ ʤʠʨ ʯʝʨʝʟ ʧʨʠʟʤʫ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʫʰʠ? 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʧʨʝʱʝʥʥʳʝ ʮʚʝʪʘ, ʥʝʚʦʟʤʦʞʥʳʝ ʮʚʝʪʘ, ʯʝʣʦʚʝʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ, ʟʨʝʥʠʝ, ʥʘʩʪʦʷʱʝʝ 

ʠʩʢʫʩʩʪʚʦ. 
 

V.E. Beznisko 

 

Saint Petersburg State University of Industrial Technologies and Design 

191186, St. Petersburg, Bolshaya Morskaya, 18 

 

FORBIDDEN COLOURS AND THEIR USE IN ART  

 

Human perception is indeed astounding. People have proved that our brain can change its attitudes. One of the 

human perception experiment results is discovery of so called impossible, or forbidden, colours: greenish red, 

yellowish blue, colours, that appear because of optical illusion etc. They can be seen if brain function of mixing 

primary colours while processing visual picture is interrupted. Strangely enough, some people noticed use of 

https://iskusstvo-info.ru/kirill-chyolushkin-zhizn-illyustratora-komfortna-i-prosta/
http://vestnik.adygnet.ru/files/2012.1/1678/makarova2012_1.pdf
https://d-harms.ru/news/harmsizdat-predstavlyaet.html
https://d-harms.ru/news/harmsizdat-predstavlyaet.html
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impossible colours in pictures of past centuries painters, specially impressionism and classicism artists. What are 

those actually, another optical illusion, which is not connected to ñforbidden coloursò, or a vivid example of their 

use? Certainly, any phenomenon of human vision is now employed in most various illusions. But can ñforbidden 

coloursò be applied in genuine art, art reflecting the real world through prism of human soul? 

Keywords: forbidden colours, impossible colours, human perception, vision, genuine art. 

There are such colours, that our brains cannot properly process, they seem to be ñforbiddenò by colour 

theory. It is difficult for a person to see red with a green tint and yellow with a blue tint, but it is not completely 

impossible. ñForbidden coloursò, or ñimpossible coloursò are colours that do not appear in ordinary visual 

functioning. Different colour theories suggest different hypothetical colours that humans are incapable of 

perceiving for one reason or another.  

There are few of primary examples of forbidden colours appearing. Even though some of these colours 

are fictitious in reality, conditions like cone cell fatigue allow people to experience colours in ways that are not 

possible for them to achieve naturally in everyday life. It is commonly employed in optical illusions and unique 

afterimages. In particular, if one looks at a white object after staring at a saturated primary-colour field, the hue 

shift that follows produces an afterimage of the complimentary colours (red to green, yellow to blue, and vice 

versa). Additionally, colours can use the cone cell exhaustion phenomenon to alter their gradation in tone and 

brightness. The key is to wear down brain so that it would not have the ability to control colours and tone shifting. 

There are methods to prevent colours mixing by moving the focus point while looking at to opposite colour palettes 

at the same time.  

Hewitt D. Crane and Thomas P. Piantanida conducted studies in 1983 with an eye-tracker device that 

had a field of multiple narrow red and green stripes that alternated or a vertical yellow stripe next to a vertical 

blue stripe. The field outside the stripes was blanked with occluders, an ophthalmologist's tool to prevent eye 

sight during tests. The device was able to track the involuntary movements of the other eye and adjust mirrors so 

the image followed the eye and the boundaries of the stripes were always on the same places on the retina. In 

these circumstances, the lines separating the stripes appeared to vanish (possibly because edge-detecting neurons 

grew weary) and the colours flowed into one another in the visual cortex of the brain, overriding opposing 

mechanisms and producing entirely new colours that are neither in the real or imaginary portions of the colour 

space, but rather new colours that are not expected from mixing paints or lights on a screen. Regarding red-and-

green, some observed islands of one colour against a background of the other; some observed an even field of 

the new hue; and others perceived a regular pattern of barely perceptible red and green dots. After the trial, a few 

of the subjects said they could still picture the new hues for a period of time. 

Maybe people can use forbidden colours in art. But a way to achieve it is another question. Can we directly 

mix some paint to get blue with yellow hint or reddish green? The question itself is a trap. According to the colour 

theory, we cannot do it, because the structure of the colour circle is as it is ï if you want to gradate red into green 

it must be done by going though orange and yellow or the opposite way around - purple and blue. More complex 

colour spaces also can provide only alternative pathways. By using three-dimensional colour spaces you can only 

employ white, gray and black to desaturate one of the colours and then saturate it to the other. Of course, by mixing 

any blue and yellow paint, be it watercolours, gouache or oil paint, you can only get some tint of green on your 

colour palette. 

Michael Newall in his article about impossible colours wonders if the situation is more complex than as 

it seems. He gives examples of different people, who saw the desired hue in nature ï in a blue sky illuminated by 

the sun. He observed different photographs of the phenomena of sky gradation and wondered, how can pale orange 

merge into pale blue when sky is illuminated by sunset. The conclusion so far: he doesnôt know.  

The same questionable gradation of colours was used by Claude Lorrain already in 17th century. He has 

many landscapes with sunrise or sunset sky. His ñA Mediterranean Port at Sunrise with the Embarkation of Saint 

Paula for Jerusalemò (1657) is a typical example. Another one ï ñThe sea harbor at sunriseò (1674). The paintings 

depict how yellow hue of sunrise blends into blue without going through green, white of black: pale yellow 

somehow directly gradates into pale blue. How could he achieve such perfect gradation of yellow into blue without 

using green paint and how can we see blue with yellow hue in his painting? 

To answer these questions, we can turn back to Michael Newall and his article. Observation goes even 

further. Michael Newall contemplated the technique used by Shaun Ryan in video posted on his Youtube channel. 

The artist uses acrylic paint in his tutorial. Firstly, Shaun Ryan paints a horizontal band of white colour in the 

middle to create a ñcolour supportò. He applies blue paint with his brush across the top and mixes it with the 

support. Then he copies the action at the bottom of the canvas, but this time he uses yellow paint mixed with red, 

so it can give an orange tint. He fuses the colours so they can become soft and milky, evenly merged into the band 

of white at the top and the bottom, until the white band is fairly visible or hidden under the paint completely. 

Michael Newall made a remark, that some observers sometimes can spot a little green in the area of merging. 

Every kid knows from the early childhood that yellow and blue after merging produce green, but in the video the 

Shaun Ryan shows us that careful using of these colours can make grey [4, p. 6-7]. 
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What an interesting note about the fact that subtractive mixture ideal blue and yellow make grey, not 

green. But people cannot make an ideal paint without hidden variables in colour consistency, that afterwards blend 

and become visible in the physical mixture of paint. Ryan himself mentions some technique tricks to avoid greenish 

hue, for example, adding a little red to warm blue, like ultramarine so when it mixes with orange it will not become 

green. Though it will look brownish if there are too much red. 

In the further analysis by Michael Newall we can see a photograph, depicting colours palette used in key 

places. There is pure grey in the center of the gradation. Separated from neighbouring colours it appears in its true 

form. 

So the corollary is that it is another one example of optical illusion. The grey used in the gradation can 

take various hues in the eyes of a beholder, including yellowish blue or bluish yellow. 

Some people also see greenish hue in this grey. It means that their cone cells work harder than other 

peopleôs cone cells, providing mixed colours only because they are used closely together with some gradation 

through non-saturated colour - grey. Other people can assert that they can see not a mixture of colours through 

grey with different hues, but an overlay. So their ability to see bluish yellow and yellowish blue was largely due 

to the fact that they could see blue or yellow under the opposite colour in the picture.  

The effect can be easily achieved with watercolours and glaze technique, that can also be called from 

Dutch ñlasierenò (to make shiny). The basic of the technique is using small amount of paint and covering the paint 

under it transparently. It is closely related to the term ñsfumatoò introduced by Leonardo da Vinci. Sfumato is a 

term designating in fine art the softness of modeling, the special quality of the picturesque manner, the smoothness 

of tonal transitions, vagueness, blurring of contours. It is used to convey the depth of visual space, the air 

environment and in this sense is one of the techniques of aerial and tonal perspective. 

With these techniques many famous painters like mentioned before Leonardo da Vinci and Claude 

Lorrain achieved already mentioned optical illusion of mixing together opposite colours through not existing in 

the colour space colours. 

Let us go back a little and think what phenomena are behind the situation with different colour perception. 

Michael Newall after studying different experiments on the theme considers in his article that all of these are 

examples of a filling-in phenomenon. Visual system of a human gets information from the surrounding and puts 

it in places with limited stimulus (grey with unclear boundaries in the gradation), literally filling space where 

human mind cannot perceive enough data. In simple terms, the human brain thinks out what can be in places with 

insufficient information from stimulus.  

By so far, filling-in is not the same phenomenon that generates impossible colours ï cone cell fatigue. So 

does it mean that the subjects of the above-mentioned experiments were not experiencing impossible colours? 

Billock and his colleagues in their scientific paper about forbidden colours give a different opinion in which 

impossible colours are evidence that opponent processes are misunderstood: they propose that colour opponency 

could be based on Winner-Take-All competition among cortical colour mechanisms and that this competition can 

break down under some conditions, disabling opponency [1, p. 63].  

In their experiment in 1983 Crane and Piantanida came to similar conclusion. They used eye-trackers to 

stabilize fields of opponent colours until the perception of their edges fades. They also attributed the reported 

perceptions of impossible colours to a filling -in phenomenon [2, p.1080].  

ñThere is, of course, no yellowish blue paint. But some viewers can see paint as having this colour. That 

is a kind of optical illusion: on Piantanidaôs account, filling-in ñpaintsò these colours across the perceptual field; 

for Billock et al. these colours can be thought of as ñpaintedò by another process. Whatever its explanation, this 

illusion has been exploited by artists, who show us that the ñpaintingò done by the visual system has also allowed 

them, in a sense, to paint with impossible coloursò [4, p.10]. 

Scientists do not know the whole background of the phenomenon of impossible colours occurring, nor do 

they know exactly how the filling-in process proceed in human brains and why we perceive visual picture as we 

do. It means that we cannot with one hundred percent confidence refer to impossible colours when we talk about 

yellow to blue and red to green gradation, even if we see yellow with blue hue. But the main idea is that not only 

ñforbidden coloursò is a name for colour-shifting phenomenon in the reason of cone cell fatigue, ñforbidden 

coloursò is itself a term for opponent colours coexisting in the same space in the same time for human perception. 

The key to differentiate the phenomena is that there is no differentiation, no matter how ridiculous this 

can sound. The terminology is subjective by itself so against all the arguments pro and con we can use the term 

ñimpossible coloursò or ñforbidden coloursò, for example when referring to colour in the center of gradation of 

opposite colours. 

We can even paint impossible colours, though we cannot use forbidden or impossible paint. Artists in the 

process of creating their masterpieces use different techniques to amaze our visual perception. Though we cannot 

put brush in greenish red to draw across the paper with this colour, we can use ñlasieringò - fill the mentioned 

paper with green and then transparently add some red paint over, or gently fuze them together like Leonardo da 

Vinci used ñsfumatoò in his paintings. 

Grey is one of the main colours in creating optical illusion. Human mind perceives grey in many 
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circumstances as a space with lack of useful information, filling it depending on the environment. So to make a 

nice, warm and beautiful gradation artist cannot go through mixing opposite colours and complimentary colours 

in colour theory but through grey. With this they are more likely to achieve wondrous effect of seeing impossible 

colour in real life without using cone cell fatigue phenomenon. 

In art, impossible colours can be used to create visually striking and stimulating effects. Artists can use 

techniques such as colour contrast, juxtaposition, and blending to create the perception of impossible colours in 

their compositions. By playing with complementary colours, optical illusions, and other visual tricks, artists can 

evoke the sensation of impossible colours in their artwork. This can result in captivating and thought-provoking 

visual experiences for the viewer.  
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ART DIRECTIONS IN CONTEMPORARY ASIAN ART AND THEIR ASSIMILATION IN GRAPHIC 
DESIGN 
 

This article examines Asian art and its main modern trends, such as anime, donghua, manga, manhwa, manhua. 

The general stylistics of these directions and the main substyles are analyzed. It explains where they are used, 

which is the most commonly used. And it turns out what exactly can be assimilated into graphic design. 

Keywords: anime, donghua, manga, manhwa, manhua, chibi, classic, realism, gamedev, anime history, graphic 

design. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʦʣʦʜʝʞʴ ʘʢʪʠʚʥʦ ʠʥʪʝʨʝʩʫʝʪʩʷ ʘʟʠʘʪʩʢʦʡ ʢʫʣʴʪʫʨʦʡ. ʅʘ ʩʣʫʭʫ ʫ ʤʥʦʛʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʦʣʦʜʸʞʥʦʡ ʢʫʣʴʪʫʨʳ ʪʘʢʠʝ ʪʝʨʤʠʥʳ, ʢʘʢ ʘʥʠʤʝ, ʜʫʥʭʫʘ, ʜʦʨʘʤʳ: ʤʦʣʦʜʳʝ ʣʶʜʠ ʯʠʪʘʶʪ 

ʤʘʥʛʫ, ʤʘʥʭʚʳ, ʠʛʨʘʶʪ ʚ ʚʠʜʝʦʠʛʨʳ ʦʪ ʢʠʪʘʡʩʢʠʭ ʠ ʷʧʦʥʩʢʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʩʪʠʣʠʩʪʠʢʝ 

ʘʥʠʤʝ, ʩʣʝʜʷʪ ʟʘ ʢʦʨʝʡʩʢʠʤʠ ʤʫʟʳʢʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ. ɺ ʈʦʩʩʠʠ ʜʘʥʥʳʝ ʫʚʣʝʯʝʥʠʷ ʠ ʠʥʪʝʨʝʩ ʢ ʘʟʠʘʪʩʢʦʡ 

ʢʫʣɹʪʫʨʝ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ. ʌʫʥʢʮʠʦʥʠʨʫʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʚʝʜʝʥʠʡ, ʢʘʬʝ ʠ 

ʨʝʩʪʦʨʘʥʦʚ. ʅʘ ʧʦʣʢʘʭ ʤʘʛʘʟʠʥʦʚ ʠ ʢʘʪʘʣʦʛʘʭ ʤʘʨʢʝʪʧʣʝʡʩʦʚ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʪʦʚʘʨʦʚ 

ʚ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʭʫʜʦʞʥʠʢʘʤʠ ʠ ʜʠʟʘʡʥʝʨʘʤʠ ʘʥʠʤʝ-ʩʪʠʣʠʩʪʠʢʝ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʩʪʘʪʠʩʪʠʢʘ, ʢʦʪʦʨʘʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʤʘʩʩʦʚʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʜʘʥʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. ɿʜʝʩʴ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʨʷʤʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʘʥʠʤʝ 

ʢʦʥʪʝʥʪʦʤ.  ʎʠʬʨʳ ʦʪʨʘʞʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʘʥʠʤʝ ʢʘʢ ʧʦʠʩʢʦʚʦʛʦ ʟʘʧʨʦʩʘ ʚ Google ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ. 

 

 
ʈʠʩ.1. ʇʦʧʫʣʷʨʥʦʩʪʴ ʘʥʠʤʝ ʚʦ ʚʩʝʤ ʤʠʨʝ 
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ʏʠʩʣʘ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʠʩʢʦʚ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ, ʘ ʥʝ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʛʣʦʙʘʣʴʥʳʭ ʧʦʠʩʢʦʚ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʩʢʘʞʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʥʘʩʝʣʝʥʠʷ ʢʘʞʜʦʡ ʩʪʨʘʥʳ. 

ʀʥʬʦʨʤʘʮʠʷ ʟʘ 2024 ʛʦʜ ʦʩʥʦʚʘʥʘ ʥʘ ʜʘʥʥʳʭ ʟʘ ʥʝʧʦʣʥʳʡ ʛʦʜ ʠ, ʚʝʨʦʷʪʥʦ, ʠʟʤʝʥʷʪʩʷ, ʢʘʢ ʪʦʣʴʢʦ 

ʧʨʦʡʜʝʪ ʧʦʣʥʳʡ ʛʦʜ [1]. ʅʦ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʠʥʪʝʨʝʩ 

ʢ ʘʟʠʘʪʩʢʦʡ ʢʫʣʴʪʫʨʝ ʩʯʠʪʘʝʪʩʷ ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ ʚʳʩʦʢʦʤʫ, ʘ ʥʝ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ.  

ɺʚʠʜʫ ʪʘʢʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʘʟʠʘʪʩʢʘʷ ʢʫʣʴʪʫʨʘ ʠʥʠʮʠʠʨʫʝʪ ʥʦʚʳʝ ʠʥʠʮʠʘʪʠʚʳ, ʤʦʪʠʚʠʨʫʝʪ ʢ 

ʧʦʠʩʢʫ ʥʦʚʳʭ ʧʦʜʭʦʜʷʱʠʭ ʥʘʧʨʘʚʣʝʥʠʶ ʧʫʪʝʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʪʝʛʨʘʮʠʠ ʚ ʜʠʟʘʡʥ-

ʧʨʦʝʢʪʳ, ʥʘʧʨʷʤʫʶ ʠʣʠ ʢʦʩʚʝʥʥʦ ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ɸʟʠʝʡ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʟʘ ʦʩʥʦʚʫ ʘʟʠʘʪʩʢʦʡ ʢʫʣʴʪʫʨʳ ʙʝʨʝʪʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʠʩʢʫʩʩʪʚʦ ɸʟʠʠ. 

ʅʘʯʠʥʘʣʦʩʴ ʚʩʝ ʩʦ ʩʚʠʪʢʦʚ, ʛʨʘʚʶʨ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʧʨʠʨʦʜʳ, ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʧʨʦʯʝʛʦ. 

ʇʦʩʢʦʣʴʢʫ ʧʠʩʴʤʝʥʥʦʩʪʴ ʙʳʣʘ ʜʦʩʪʫʧʥʘ ʤʘʣʦʤʫ ʧʨʦʮʝʥʪʫ ʥʘʩʝʣʝʥʠʷ, ʣʶʜʠ ʧʝʨʝʜʘʚʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠ 

ʧʦʤʦʱʠ ʠʟʦʙʨʘʞʝʥʠʡ.  

ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʜʘʥʥʳʡ ʚʠʜ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʤʘʥʛʫ (ʷʧʦʥʩʢʘʷ), 

ʤʘʥʭʚʫ (ʢʦʨʝʡʩʢʘʷ) ʠ ʤʘʥʴʭʫʘ (ʢʠʪʘʡʩʢʘʷ, ʪʘʡʚʘʥʴʩʢʘʷ ʠ ʛʦʥʢʦʥʛʩʢʘʷ). ʄʘʥʛʘ ʩ ʷʧʦʥʩʢʦʛʦ ʷʟʳʢʘ ʦʟʥʘʯʘʝʪ 

ʢʦʤʠʢʩʳ ʠʣʠ ʧʨʠʯʫʜʣʠʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʥʘ ʚʦʟʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʯʝʪʘʥʠʷ ʫʢʠʸ-ʵ (ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ ʗʧʦʥʠʠ, ʧʦʣʫʯʠʚʰʝʝ ʨʘʟʚʠʪʠʝ ʩ ʧʝʨʠʦʜʘ ʕʜʦ) ʠ ʨʠʩʫʥʢʦʚ ʚ ʟʘʧʘʜʥʦʤ ʩʪʠʣʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʥʛʠ ʦʙʳʯʥʦ ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʯʝʨʥʦ-ʙʝʣʦʤ ʮʚʝʪʝ. ʅʦ ʚʩʪʫʧʣʝʥʠʷ ʢ ʛʣʘʚʘʤ ʠ ʦʙʣʦʞʢʠ 

ʚʳʧʦʣʥʝʥʳ ʚ ʮʚʝʪʝ ʠ ʯʠʪʘʶʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ, ʘ ʟʘʪʝʤ ʩʧʨʘʚʘ ʥʘʣʝʚʦ, ʢʘʢ ʠ ʚ ʙʘʟʦʚʦʤ ʷʧʦʥʩʢʦʤ ʪʝʢʩʪʝ [2]. 

 ʊʘʢ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʚʦʦʙʱʝ ʧʦʷʚʣʷʪʴʩʷ ʥʝʢʦʪʦʨʘʷ ʦʙʱʘʷ ʩʪʠʣʠʩʪʠʢʘ ʚ ʩʦʟʜʘʥʠʠ 

ʠʟʦʙʨʘʞʝʥʠʡ. ʊʘʢʦʡ ʬʦʨʤʘʪ ʙʳʣ ʦʯʝʥʴ ʧʦʧʫʣʷʨʝʥ ʚ ʩʪʨʘʥʘʭ ɸʟʠʠ, ʥʦ ʤʠʨʦʚʦʡ ʠʟʚʝʩʪʥʦʩʪʠ ʜʦʙʠʣʘʩʴ 

ʪʦʣʴʢʦ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʘ ʘʟʠʘʪʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ.  

ʂʦʛʜʘ ʟʘʧʘʜʥʘʷ ʘʥʠʤʘʮʠʷ ʜʦʙʨʘʣʘʩʴ ʜʦ ɸʟʠʠ, ʠʭ ʧʝʯʘʪʥʳʝ ʠʩʪʦʨʠʠ ʩʪʘʣʠ ʧʝʨʝʥʦʩʠʪʴ ʥʘ ʵʢʨʘʥ ʠ 

ʧʦʷʚʠʣʦʩʴ ʘʥʠʤʝ (ʦʪ ʩʣʦʚʘ çanimateè). ɸʥʠʤʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʠʣʶ ʘʥʠʤʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʚ ʗʧʦʥʠʠ. ɼʣʷ 

ʥʝʛʦ ʭʘʨʘʢʪʝʨʥʳ ʦʩʦʙʳʝ ʧʝʨʩʦʥʘʞʠ ʠ ʬʦʥʳ, ʥʘʨʠʩʦʚʘʥʥʳʝ ʦʪ ʨʫʢʠ ʠʣʠ ʩʦʟʜʘʥʥʳʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʯʪʦ 

ʚʠʟʫʘʣʴʥʦ ʦʪʣʠʯʘʝʪ ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʬʦʨʤ ʘʥʠʤʘʮʠʠ. ʉʶʞʝʪʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ 

ʚʦʦʙʨʘʞʘʝʤʳʭ ʠʣʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ ʠ ʩʦʙʳʪʠʡ. ɸʥʠʤʝ ð ʩʣʦʞʥʘʷ ʬʦʨʤʘ 

ʠʩʢʫʩʩʪʚʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʪʝʤʳ, ʩʪʠʣʠ ʘʥʠʤʘʮʠʠ, ʧʦʩʣʘʥʠʷ ʠ ʘʩʧʝʢʪʳ ʷʧʦʥʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʧʦʡʤʝʪ ʨʘʟʣʠʯʠʷ ʚ ʪʝʤʘʭ, ʩʪʠʣʷʭ, ʘʥʠʤʘʮʠʠ ʠ ʢʫʣʴʪʫʨʥʳʭ ʚʣʠʷʥʠʷʭ ʤʝʞʜʫ ʘʟʠʘʪʩʢʦʡ ʠ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʘʥʠʤʘʮʠʝʡ, ʧʦʪʦʤʫ ʯʪʦ ʠʭ ʩʧʦʩʦʙ ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʨʩʦʥʘʞʝʡ ʦʪʣʠʯʘʣʩʷ ʦʪ ʪʦʛʦ, ʯʪʦ ʫʞʝ 

ʩʫʱʝʩʪʚʦʚʘʣ ʚ ʦʩʪʘʣʴʥʦʤ ʤʠʨʝ.  

ʉ ʛʦʜʘʤʠ ʵʪʦʪ ʩʪʠʣʴ ʦʪʪʘʯʠʚʘʣʩʷ, ʧʨʠʥʠʤʘʣ ʢʘʢʠʝ-ʪʦ ʩʪʘʥʜʘʨʪʳ ʠ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʫʩʪʦʷʚʰʫʶʩʷ 

ʩʪʠʣʠʩʪʠʢʫ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʣʝʛʢʦ ʫʟʥʘʪʴ. ʇʨʠʤʝʨ ʙʘʟʦʚʦʡ ʩʪʠʣʠʩʪʠʢʠ ʘʥʠʤʝ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 2. ʇʨʠʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʘʥʠʤʝ ʩʪʠʣʠʩʪʠʢʝ 

 

ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ʵʪʦʛʦ ʩʪʠʣʷ ʯʠʪʘʶʪʩʷ ʯʝʨʝʟ ʣʠʮʘ ʧʝʨʩʦʥʘʞʝʡ. ʋ ʥʠʭ ʚʩʝʛʜʘ ʚʳʨʘʟʠʪʝʣʴʥʳʝ 

ʢʨʫʧʥʳʝ ʛʣʘʟʘ ʩ ʙʣʠʢʘʤʠ. ʊʘʢʞʝ ʩʘʤʠ ʙʣʠʢʠ ʦʯʝʥʴ ʯʘʩʪʦ ʠ ʘʢʪʠʚʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʩʪʘʣʴʥʳʭ ʩʦʩʪʘʚʥʳʭ 

ʯʘʩʪʷʭ ʧʝʨʩʦʥʘʞʝʡ (ʚʦʣʦʩʳ, ʛʫʙʳ, ʥʦʩ, ʥʝʢʦʪʦʨʘʷ ʦʜʝʞʜʘ ʠ ʪ.ʜ.). ɽʱʝ ʥʝ ʨʝʜʢʦ ʫ ʧʝʨʩʦʥʘʞʝʡ ʤʦʞʥʦ 

ʚʩʪʨʝʪʠʪʴ ʷʨʢʠʡ ʨʫʤʷʥʝʮ, ʧʦʪʦʤʫ ʯʪʦ ʚʳʨʘʞʝʥʥʳʝ ʵʢʩʧʨʝʩʩʠʚʥʳʝ ʵʤʦʮʠʠ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʦʩʥʦʚʥʳʭ ʯʝʨʪ 

ʘʥʠʤʝ ʧʝʨʩʦʥʘʞʝʡ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʵʪʘ ʩʪʠʣʠʩʪʠʢʘ ʩʠʣʴʥʦ ʫʢʨʝʧʠʣʘʩʴ, ʩʪʘʣʘ ʧʦʚʩʝʤʝʩʪʥʦ ʠʟʚʝʩʪʥʦʡ ʠ 

ʫʟʥʘʚʘʝʤʦʡ. ʆʥʘ ʩʪʘʣʘ ʜʦʩʪʘʪʦʯʥʦ ʤʘʩʰʪʘʙʥʦʡ, ʯʪʦʙʳ ʚʥʫʪʨʠ ʥʝʝ ʚʳʜʝʣʠʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

(ʧʦʜʩʪʠʣʠ). ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʠʭ ʩʫʱʝʩʪʚʫʝʪ ʦʯʝʥʴ ʤʥʦʛʦ, ʥʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʩʘʤʳʭ ʦʩʥʦʚʥʳʭ. 

1. çʏʠʙʠè ï ʧʝʨʩʦʥʘʞʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʪʠʣʠʟʘʮʠʠ. ʉʠʣʴʥʦ ʫʧʨʦʱʝʥʥʳʝ ʬʦʨʤʳ, ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʯʝʨʪʘ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʨʫʧʥʘʷ ʛʦʣʦʚʘ. 

çʏʠʙʠè-ʧʝʨʩʦʥʘʞ ʧʨʝʜʦʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.  
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ʈʠʩ. 3. ʇʝʨʩʦʥʘʞ ʚ ʩʪʠʣʠʩʪʠʢʝ çʏʠʙʠè 

 

ɼʘʥʥʳʡ ʧʝʨʩʦʥʘʞ ʠʟʦʙʨʘʞʝʥ ʚ ʢʦʩʪʶʤʝ ʘʢʫʣʳ, ʪʘʢʦʝ ʪʦʞʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʘʟʠʘʪʩʢʠʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ. ʇʝʨʩʦʥʘʞʝʡ ʠʟʦʙʨʘʞʘʶʪ ʚ ʢʦʩʪʶʤʘʭ ʠʣʠ ʧʠʞʘʤʘʭ ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʫ ʣʶʜʝʡ ʯʫʚʩʪʚʦ ʫʤʠʣʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ ʥʝ ʧʦʣʫʯʠʪʩʷ ʫʚʠʜʝʪʴ ʨʦʪ, ʥʦʩ ʠ ʧʨʦʨʠʩʦʚʘʥʥʳʝ 

ʢʦʥʝʯʥʦʩʪʠ. ɺʩʝ ʩʠʣʴʥʦ ʫʧʨʦʱʝʥʦ, ʘ ʵʤʦʮʠʠ ʧʝʨʩʦʥʘʞʘ ʩʯʠʪʳʚʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʧʦ ʛʣʘʟʘʤ ʠ ʙʨʦʚʷʤ, 

ʠʥʦʛʜʘ ʚʩʝ ʞʝ ʦʩʪʘʚʣʷʶʪ ʧʝʨʩʦʥʘʞʫ ʨʦʪ, ʯʪʦʙʳ ʯʝʪʯʝ ʧʝʨʝʜʘʪʴ ʥʘʩʪʨʦʝʥʠʝ ʧʝʨʩʦʥʘʞʘ. 

2.  çʂʣʘʩʩʠʢʘè - ʧʝʨʩʦʥʘʞʠ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʩʪʠʣʠʟʘʮʠʠ. ʊʘʢʦʡ ʧʦʜʩʪʠʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʱʝ 

ʚʩʝʛʦ. ʆʥ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʚ ʘʥʠʤʘʮʠʦʥʥʳʭ (ʘʥʠʤʝ, ʜʫʥʭʫʘ) ʠ ʧʝʯʘʪʥʳʭ (ʤʘʥʛʘ, ʤʘʥʭʚʘ, ʤʘʥʴʭʫʘ) 

ʠʩʪʦʨʠʷʭ. 

 

 
ʈʠʩ. 4. ʇʝʨʩʦʥʘʞʠ ʚ çʂʣʘʩʩʠʯʝʩʢʦʡè ʩʪʠʣʠʩʪʠʢʝ ʚʥʫʪʨʠ ʧʝʯʘʪʥʳʭ ʠ ʘʥʠʤʘʮʠʦʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

 

ʇʝʨʩʦʥʘʞʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʵʪʦʡ ʩʪʠʣʠʩʪʠʢʝ, ʯʘʩʪʦ ʠʤʝʶʪ ʧʦʯʪʠ ʘʥʘʪʦʤʠʯʝʩʢʠ ʚʝʨʥʦʝ ʩʪʨʦʝʥʠʝ. 

ʇʝʨʩʦʥʘʞʝʡ ʤʦʛʫʪ ʜʝʣʘʪʴ ʢʨʫʧʥʝʝ ʠʣʠ ʩʠʣʴʥʝʝ ʯʝʤ ʨʝʘʣʴʥʳʝ ʣʶʜʠ ʠʣʠ ʠʭ ʤʦʛʫʪ ʥʘʜʝʣʷʪʴ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʧʨʦʧʦʨʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʪʨʝʪʠʰʴ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ʀʟ ʧʨʠʤʝʯʘʪʝʣʴʥʳʭ ʯʝʨʪ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʠʯʝʩʢʠ ʧʝʨʩʦʥʘʞʝʡ, ʦʙʳʯʥʦ ʫ ʛʣʘʚʥʳʭ ʛʝʨʦʝʚ ʦʯʝʥʴ ʥʝʦʙʳʯʥʳʝ ʠʥʪʝʨʝʩʥʳʝ ʨʝʰʝʥʠʷ ʚ 

ʧʣʘʥʝ ʮʚʝʪʘ ʠ ʬʦʨʤʳ. ɺʥʦʚʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʛʣʘʟʘ ʠ ʨʦʪ ï ʵʪʦ ʦʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ ʚ 

ʘʥʠʤʝ. 

ɺʥʫʪʨʠ ʘʥʠʤʘʮʠʦʥʥʳʭ ʠ ʧʝʯʘʪʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʧʦʩʨʝʜʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʟʘʯʘʩʪʫʶ 

ʜʝʣʘʶʪ ʚʩʪʘʚʢʠ ʩ çʏʠʙʠè-ʧʝʨʩʦʥʘʞʘʤʠ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʘʚʪʦʨʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʵʤʦʮʠʠ ʧʝʨʩʦʥʘʞʝʡ, 

ʜʝʣʘʶʪ ʠʭ ʙʦʣʝʝ ʷʨʢʠʤʠ ʠʣʠ ʞʝ ʧʨʦʩʪʦ ʜʝʣʘʶʪ ʪʘʢʦʡ ʟʘʙʘʚʥʳʡ ʘʢʮʝʥʪ, ʯʪʦʙʳ ʨʘʟʚʝʩʝʣʠʪʴ ʘʫʜʠʪʦʨʠʶ ʠʣʠ 

ʩʥʷʪʴ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʣʝ ʪʷʞʝʣʳʭ ʩʶʞʝʪʥʳʭ ʧʦʚʦʨʦʪʦʚ.   

3. çʈʝʘʣʠʟʤè ï ʧʝʨʩʦʥʘʞʠ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʪʠʣʠʟʘʮʠʠ, ʥʦ ʚʩʝ ʝʱʝ ʩ ʫʟʥʘʚʘʝʤʳʤʠ ʘʥʠʤʝ 

ʯʝʨʪʘʤʠ. ɺ ʜʘʥʥʦʤ ʧʦʜʩʪʠʣʝ ʦʯʝʥʴ ʤʥʦʛʦ ʜʝʪʘʣʝʡ, ʘʥʘʪʦʤʠʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʧʨʠʙʣʠʞʝʥʘ ʢ ʨʝʘʣʴʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ, ʥʦ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʠʩʢʣʶʯʝʥʠʷ. ʀʣʣʶʩʪʨʘʮʠʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʵʪʦʤ ʧʦʜʩʪʠʣʝ, ʚʳʛʣʷʜʷʪ 

ʙʦʣʝʝ ʞʠʚʦʧʠʩʥʦ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʪʘʣʴʥʳʤʠ ʧʦʜʩʪʠʣʷʤʠ. ʇʨʠʤʝʨ ʪʘʢʠʭ ʨʘʙʦʪ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ 

ʨʠʩʫʥʢʝ 5. 
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ʈʠʩ. 5. ʈʝʘʣʠʟʤ 

ʆʙʳʯʥʦ, ʚ ʨʘʙʦʪʘʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʵʪʦʡ ʩʪʠʣʠʩʪʠʢʝ ʤʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʣʠ ʣʫʥʥʦʛʦ ʩʚʝʪʘ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʦʯʝʥʴ ʤʷʛʢʘʷ ʪʝʭʥʠʢʘ ʨʘʩʪʫʰʝʚʢʠ. ɹʣʠʢʦʚ, ʣʫʯʝʡ ʠ ʚʩʷʯʝʩʢʠʭ ʯʘʩʪʠʮ ʯʘʩʪʦ ʙʦʣʴʰʝ ʯʝʤ ʚ 

ʣʶʙʦʤ ʜʨʫʛʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʘʟʠʘʪʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʎʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ ʨʘʟʥʦʦʙʨʘʟʥʘ, 

ʙʳʚʘʝʪ, ʢʘʢ ʚ ʩʚʝʪʣʳʭ, ʪʘʢ ʠ ʪʝʤʥʳʭ ʦʪʪʝʥʢʘʭ. ɺʩʝ ʟʘʚʠʩʠʪ ʦʪ ʩʶʞʝʪʘ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʕʪʦʡ ʩʪʠʣʠʩʪʠʢʦʡ ʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʠʣʣʶʩʪʨʘʮʠʡ. ɺ ʘʥʠʤʝ ʠʣʠ ʤʘʥʛʝ 

ʥʝʚʦʟʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʪʘʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. ʅʦ ʪʘʢʦʡ ʪʝʭʥʠʢʦʡ ʧʦʣʴʟʫʶʪʩʷ ʚ ʛʝʡʤʜʝʚʝʣʦʧʤʝʥʪʝ, ʢʦʛʜʘ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʢʦʥʮʝʧʪ ʘʨʪʳ ʠʣʠ ʠʛʨʦʚʳʝ ʧʦʩʪʝʨʳ. 

ʈʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʘʥʠʤʝ ʩʪʠʣʠʩʪʠʢʝ, ʩʫʱʝʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʚ ʵʪʠʭ ʪʨʝʭ ʬʦʨʤʘʭ, ʯʘʩʪʦ ʦʥʠ 

ʩʤʝʰʠʚʘʶʪ ʚ ʩʝʙʝ ʥʝʩʢʦʣʴʢʦ ʚʳʜʝʣʝʥʥʳʭ ʧʦʜʩʪʠʣʝʡ. ʃʫʯʰʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʦ ʥʝ ʢʘʢ ʨʘʟʜʝʣʝʥʠʝ ʥʘ 

ʪʦʯʥʳʝ ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘʧʨʘʚʣʝʥʠʷ, ʘ ʢʘʢ ʥʘ ʥʝʢʠʡ ʩʧʝʢʪʨ ʦʪ ʨʝʘʣʠʟʤʘ ʜʦ çʯʠʙʠè. ɻʜʝ ʢʘʞʜʘʷ 

ʨʘʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ ʧʨʠʙʣʠʞʝʥʘ ʢ ʦʜʥʦʤʫ ʠʣʠ ʜʨʫʛʦʤʫ ʢʦʥʮʫ ʩʧʝʢʪʨʘ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʘʟʠʘʪʩʢʦʝ ʠʩʢʫʩʩʪʚʦ ʜʦʣʛʦ ʰʣʦ ʢ ʬʦʨʤʝ, ʯʪʦ ʠʤʝʝʪ ʩʝʡʯʘʩ. ʀ ʦʥʦ ʥʝʧʨʝʤʝʥʥʦ 

ʧʨʦʜʦʣʞʠʪ ʩʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʅʘʧʨʘʚʠʪʴ ʝʛʦ ʚ ʩʪʦʨʦʥʫ ʛʨʘʬʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ. ʅʦ ʩʧʝʨʚʘ ʩʣʝʜʫʝʪ ʧʦʥʷʪʴ, ʢʘʢ ʙʫʜʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʧʦʜʦʡʪʠ ʢ ʵʪʦʡ ʟʘʜʘʯʝ, ʠ ʚ ʢʘʢʫʶ ʩʪʦʨʦʥʫ 

ʣʫʯʰʝ ʨʘʩʰʠʨʠʪʴ ʵʪʦʪ ʩʧʝʢʪʨ ʘʥʠʤʝ ʩʪʠʣʠʩʪʠʢʠ. 

 ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʯʠʪʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʝ. 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʩʪʠʣʠʩʪʠʢʘ ʘʥʠʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʥʠʛʘʭ, ʘʥʠʤʘʮʠʠ, ʥʝʢʦʪʦʨʳʭ ʠʛʨʘʭ ʠ ʚ ʘʚʪʦʨʩʢʦʤ 

ʢʦʥʪʝʥʪʝ ʠʥʪʝʨʥʝʪ-ʭʫʜʦʞʥʠʢʦʚ (ʠʣʣʶʩʪʨʘʮʠʠ, ʢʦʤʠʢʩʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ). ʅʦ ʥʘʩʢʦʣʴʢʦ ʧʦʜʭʦʜʷʱʠʤʠ 

ʙʫʜʫʪ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʚʥʫʪʨʠ, ʥʘʧʨʠʤʝʨ, ʨʘʙʦʯʠʭ ʜʠʟʘʡʥʝʨʩʢʠʭ ʧʨʦʝʢʪʘʭ ʚ UI, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʥʝ ʦʩʦʙʦ 

ʧʦʥʷʪʥʦ. ʅʘ ʧʨʦʩʪʦʨʘʭ ʠʥʪʝʨʥʝʪʘ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʩʘʡʪʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʘʥʠʤʝ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʝʥʳ ʚ 

ʘʥʠʤʝ ʪʝʤʘʪʠʢʝ. ʊʘʤ, ʥʘ ʬʦʥʝ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʣʣʶʩʪʨʘʮʠʠ ʩ ʧʝʨʩʦʥʘʞʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʩʪʠʣʠʩʪʠʢʝ. ɺ ʦʩʥʦʚʥʦʤ ʥʘ ʵʪʦʤ ʚʩʝ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. ʅʠʢʘʢʠʭ ʦʩʦʙʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩ ʧʝʨʩʦʥʘʞʘʤʠ 

ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ɸʥʠʤʝ-ʨʝʘʣʠʟʤ, ʥʘʨʘʚʥʝ ʩ ʢʣʘʩʩʠʢʦʡ, ʷʚʣʷʝʪʩʷ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʤ ʧʨʝʜʤʝʪʦʤ ʤʦʜʠʬʠʢʘʮʠʠ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʦʡ ʬʦʨʤʳ ʦʧʨʝʜʝʣʝʥʥʦ ʝʩʪʴ, ʥʦ ʵʪʦ ʟʘʪʨʫʜʥʠʪʝʣʴʥʘʷ ʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʪʨʫʜʦʸʤʢʘʷ 

ʨʘʙʦʪʘ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ ʩʪʠʣʝ ʘʥʠʤʝ-ʨʝʘʣʠʟʤʘ, ʠ ʩʜʝʣʘʪʴ ʠʟ 

ʥʝʛʦ ʧʨʠʥʪ. ɽʩʣʠ ʦʩʪʘʚʠʪʴ ʪʦʣʴʢʦ ʣʘʡʥ (ʦʙʚʦʜʢʫ), ʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʪʝʨʷʝʪ ʩʚʦʠ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʠ 

ʧʝʨʝʩʪʘʥʝʪ ʦʪʦʙʨʘʞʘʪʴ ʩʘʤ ʩʪʠʣʴ çʈʝʘʣʠʟʤè. ʕʪʦ ʩʪʘʥʝʪ ʧʦʭʦʞʝ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʡ ʩʪʠʣʴ ʠ ʪʦʛʜʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ, ʥʠʢʘʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʩʣʫʯʠʪʩʷ. ʆʜʥʘʢʦ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ 

ʧʦʣʴʟʫʶʪʩʷ ʚ ʜʠʟʘʡʥʝ ʦʜʝʞʜʳ, ʢʦʛʜʘ ʜʝʣʘʶʪ ʧʨʠʥʪʳ ʜʣʷ ʬʫʪʙʦʣʦʢ. ʇʦʣʫʯʘʝʪʩʷ, ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʫʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʥʝ ʥʝʩʸʪ ʚ ʩʝʙʝ ʥʠʯʝʛʦ ʥʦʚʦʛʦ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʘ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʠ ʚʥʝʜʨʠʪʴ ʚ ʢʘʢʫʶ-ʪʦ ʩʬʝʨʫ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ. ʅʦ ʧʦʩʣʝ ʪʘʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʥʠ ʧʦʪʝʨʷʶʪ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ. ʕʪʠ 

ʠʟʤʝʥʝʥʠʷ ʙʫʜʫʪ ʩʣʠʰʢʦʤ ʦʙʲʝʤʥʳʤʠ, ʯʪʦ ʩʢʘʞʝʪʩʷ ʥʘ ʫʟʥʘʚʘʝʤʦʩʪʠ ʩʘʤʦʛʦ ʩʪʠʣʷ. ʊʘʢʘʷ ʤʦʜʠʬʠʢʘʮʠʷ 

ʥʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʫʩʧʝʰʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʩʪʠʣʴ ʧʨʦʩʪʦ ʧʝʨʝʩʪʘʥʝʪ ʙʳʪʴ ʩʘʤʠʤ ʩʦʙʦʡ. ɸ ʪʘʢʞʝ 

ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʧʨʦʩʪʦ ʧʨʝʚʨʘʪʠʪʴ ʦʜʥʫ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʪʠʣʠʩʪʠʢʫ ʚ ʩʤʝʞʥʫʶ, ʠ ʥʠʢʘʢʦʡ 

ʥʦʚʠʟʥʳ ʥʝ ʙʫʜʝʪ ʚʳʷʚʣʝʥʦ. 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʘ ʠʛʨʦʚʦʛʦ web-ʠʚʝʥʪʘ [3]. ʕʪʦ ʥʝʙʦʣʴʰʦʡ ʩʘʡʪ ʩ 

ʟʘʜʘʥʠʷʤʠ, ʛʜʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘʛʨʘʜʳ ʜʣʷ ʩʚʦʝʛʦ ʘʢʢʘʫʥʪʘ ʚ ʠʛʨʝ çGenshin Impactè.  

 

 
ʈʠʩ. 6. ʉʢʨʠʥʰʦʪ web-ʠʚʝʥʪʘ 

 

ʕʪʦʪ ʩʘʡʪ ʚʳʧʦʣʥʝʥ ʧʦʣʥʦʩʪʴʶ ʚ ʘʥʠʤʝ ʩʪʠʣʠʩʪʠʢʝ. ʅʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʜʩʪʠʣʷ ʠ ʥʝʤʥʦʛʦ ʨʝʘʣʠʟʤʘ, ʥʝʢʦʝ ʩʤʝʰʝʥʠʝ ʵʪʠʭ ʜʚʫʭ ʧʦʜʩʪʠʣʝʡ. ʅʠʯʝʛʦ 

ʥʝ ʠʟʤʝʥʝʥʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʧʦʥʷʪʥʘʷ ʚʩʝʤ ʬʦʨʤʘ. ʊʘʤ ʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʪʠʣʠʟʦʚʘʥʥʳʝ 
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ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ (ʢʥʦʧʢʠ, ʨʘʤʢʠ, ʰʨʠʬʪʳ), ʧʨʠʩʫʪʩʪʚʫʶʪ ʠʟʦʙʨʘʞʝʥʠʷ ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

(ʧʨʠʤʦʛʝʤʳ, ʨʶʢʟʘʢ). ɺʩʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʙʦʣʴʰʦʡ ʘʥʠʤʘʮʠʝʡ ʜʚʠʞʝʥʠʷ ʠ ʩʚʝʪʘ, ʯʪʦʙʳ ʢʘʨʪʠʥʢʘ 

çʞʠʣʘè. ʕʪʦ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʘʥʠʤʝ ʩʪʠʣʠʩʪʠʢʠ, ʢʦʪʦʨʳʡ ʩʪʦʠʪ ʙʨʘʪʴ ʥʘ ʚʦʦʨʫʞʝʥʠʝ. 

ʇʝʨʝʡʜʷ ʚʥʫʪʨʴ ʩʘʤʦʛʦ ʠʚʝʥʪʘ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʩʪʨʝʪʠʪ ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 7. 

 

 
ʈʠʩ. 7. ʉʢʨʠʥʰʦʪ web-ʠʚʝʥʪʘ 

 

ɿʜʝʩʴ ʫʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʩʪʠʣʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜʩʪʠʣʴ çʏʠʙʠè. ʊʘʢʦʝ ʨʝʰʝʥʠʝ 

ʢʘʞʝʪʩʷ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʛʜʝ-ʪʦ ʚʥʝ ʘʥʠʤʝ ʢʦʥʪʝʢʩʪʘ. ʇʦʪʦʤʫ ʯʪʦ ʩʘʤ ʜʠʟʘʡʥ ʫʞʝ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥ ʢ ʤʠʥʠʤʘʣʠʟʤʫ, ʧʨʠʚʳʯʥʦʤʫ ʩʦʚʨʝʤʝʥʥʦʡ ʘʫʜʠʪʦʨʠʠ. ʅʘ ʬʦʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʥʝ ʠʣʣʶʩʪʨʘʮʠʷ, ʘ ʮʚʝʪʥʘʷ ʟʘʣʠʚʢʘ ʩ ʥʝʢʦʪʦʨʳʤʠ ʵʬʬʝʢʪʘʤʠ ʠ ʫʟʦʨʘʤʠ. ʊʝ ʞʝ ʩʪʠʣʠʟʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ 

ʠʥʪʝʨʬʝʡʩʘ (ʢʥʦʧʢʠ, ʧʝʨʝʢʣʶʯʘʪʝʣʠ), ʘʥʠʤʘʮʠʷ ʠ ʦʙʲʝʢʪʳ ʩ ʚʝʢʪʦʨʥʳʤʠ çʏʠʙʠè-ʠʣʣʶʩʪʨʘʮʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʪʦʞʝ ʷʚʣʷʶʪʩʷ ʢʥʦʧʢʘʤʠ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʨʘʥʠʮʫ. 

ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʟʠʘʪʩʢʦʛʦ ʩʪʠʣʷ ʚ ʥʝʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʦʚʦʝ, ʚʧʠʩʳʚʘʶʱʝʝʩʷ ʚ ʨʘʤʢʠ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʛʨʫʧʧʦʡ ʢʘʞʝʪʩʷ çʏʠʙʠè. ʊʘʢ ʢʘʢ ʧʝʨʩʦʥʘʞʠ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ 

ʩʫʱʝʩʪʚʘ ʠ ʧʨʝʜʤʝʪʳ ʠʩʧʦʣʥʝʥʳ ʚ ʦʯʝʥʴ ʤʠʥʠʤʘʣʠʩʪʠʯʥʦʡ ʤʘʥʝʨʝ, ʠʭ ʤʦʞʥʦ ʫʩʧʝʰʥʝʝ ʚʥʝʜʨʠʪʴ ʚ 

ʜʠʟʘʡʥʝʨʩʢʠʡ ʧʨʦʝʢʪ: ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʠʥʪ (ʛʨʘʬʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ) ʠʣʠ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ. 

ʄʘʣʳʝ ʬʦʨʤʳ ʧʨʦʱʝ ʧʦʜʜʘʶʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷʤ, ʠʭ ʣʝʛʯʝ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʧʦʜ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ ʠ 

ʚʥʝʜʨʷʪʴ ʚ ʣʶʙʳʝ ʬʦʨʤʘʪʳ ʧʨʝʟʝʥʪʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʦʠʩʢʝ ʧʫʪʝʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʟʠʘʪʩʢʦʡ ʩʪʠʣʠʩʪʠʢʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ, ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʥʘʧʨʘʚʣʝʥʠʷ çʏʠʙʠè. ʆʥʦ ʧʨʝʜʦʩʪʘʚʠʪ ʜʦʩʪʫʧ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʯʠʩʣʫ 

ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʩʪʠʣʷ ʘʥʠʤʝ ʠ ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʨʦʝʢʪʳ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ɸʟʠʝʡ.  
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ  
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18  

  
ʀʉʊʆʈʀʗ ɺʓʐʀɺʂʀ 

  

É sΦˤΦ ˢ͍͔͙ͪͤ͊͟Σ ʅ.ʊ. ɸʮʙʝʭʘ 2024 
  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʩʪʦʨʠʷ ʚʳʰʠʚʢʠ. ʀʩʢʫʩʩʪʚʦ ð ʵʪʦ ʩʧʦʩʦʙ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʨʝʤʝʩʣʝʥʥʠʢʠ ʚʳʨʘʞʘʶʪ ʩʚʦʠ ʯʫʚʩʪʚʘ, ʤʳʩʣʠ, ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʞʠʟʥʠ. ʈʝʤʝʩʣʘ ʨʘʟʥʳʭ ʩʪʨʘʥ 

ʠʟʚʝʩʪʥʳ ʚʦ ʚʩʝʤ ʤʠʨʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʪʚʦʨʯʝʩʢʠʤ ʩʪʠʣʷʤ ʢʘʞʜʦʛʦ ʛʦʨʦʜʘ ʠ ʨʝʛʠʦʥʘ. 

ɺʳʰʠʚʢʘ ʚʦʟʥʠʢʣʘ ʠʟ ʧʨʦʮʝʩʩʘ ʧʨʦʩʪʳʭ ʩʪʝʞʢʦʚ. ʀʩʪʦʨʠʯʝʩʢʠʝ ʘʨʪʝʬʘʢʪʳ ʚʪʦʨʦʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʜʦ 

ʥ. ʵ. ʷʚʣʷʶʪʩʷ ʜʨʝʚʥʝʡʰʠʤ ʧʨʠʤʝʨʦʤ ʚʳʰʠʚʢʠ ʥʠʪʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʪʫʥʠʢʫ ʩ ʚʳʰʠʚʢʦʡ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ ʤʦʪʠʚʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʰʠʚʢʘ, ʠʩʪʦʨʠʷ, ʪʨʘʜʠʮʠʠ, ʨʝʤʝʩʣʦ, ʚʳʰʠʚʘʣʴʱʠʮʳ, ʚʠʜʳ ʚʳʰʠʚʦʢ. 
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 HISTORY OF EMBROIDERY 

 

This article presents the history of embroidery. Art is a way through which artisans express their feelings, thoughts, 

and various aspects of life. Crafts from different countries are known throughout the world due to the distinctive 

creative styles of each city and region. Embroidery originated from the process of simple stitches. Historical 

artifacts of the second millennium BC. e. is the oldest example of thread embroidery, which is a tunic with 

embroidery of plant and animal motifs 

Keywords: embroidery, history, traditions, craft, embroiderers, types of embroidery. 
 

ʀʩʢʫʩʩʪʚʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʠ ʧʨʦʥʠʮʘʪʝʣʴʥʦʛʦ 

ʫʤʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠʭ ʨʝʤʝʩʣʦ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʥʘʩʣʝʜʠʷ ʠ ʮʠʚʠʣʠʟʘʮʠʠ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝʣʝʪʠʡ ʨʝʤʝʩʣʝʥʥʠʢʠ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʣʠ ʩʧʦʩʦʙʳ ʧʨʝʚʨʘʪʠʪʴ 

ʧʦʚʩʝʜʥʝʚʥʳʝ ʧʨʝʜʤʝʪʳ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ. ʍʦʪʷ ʵʪʦʪ ʠʥʪʝʨʝʩ ʜʦʩʪʠʛ ʢʫʣʴʤʠʥʘʮʠʠ ʚʦ ʤʥʦʞʝʩʪʚʝ 

ʬʦʨʤ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʥʘʰʝʣ ʪʘʢʦʛʦ ʩʠʣʴʥʦʛʦ ʦʪʢʣʠʢʘ, ʢʘʢ ʚʳʰʠʚʢʘ. ʊʝʨʤʠʥ 

çʚʳʰʠʚʢʘè ʦʙʳʯʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʣʶʙʦʡ ʪʝʢʩʪʠʣʴʥʦʡ ʦʩʥʦʚʝ, ʫʢʨʘʰʝʥʥʦʡ ʠʛʣʦʡ ʠ ʥʠʪʢʦʡ, ʭʦʪʷ ʚʳʰʠʚʢʫ 

ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʠ ʥʘ ʜʨʫʛʠʭ ʦʩʥʦʚʘʭ, ʥʘʧʨʠʤʝʨ ʥʘ ʢʦʞʝ. ɺʳʰʠʚʘʣʴʱʠʮʳ ʠʤʝʶʪ ʧʦʯʪʠ ʧʦʣʥʫʶ ʩʚʦʙʦʜʫ 

ʩʦʟʜʘʚʘʪʴ ʢʘʢ ʣʠʥʝʡʥʳʝ ʫʟʦʨʳ, ʪʘʢ ʠ ʧʣʘʚʥʳʝ ʞʠʚʦʧʠʩʥʳʝ ʢʦʤʧʦʟʠʮʠʠ; ʠʛʦʣʢʘ ʠ ʥʠʪʴ ʥʝ ʩʚʷʟʘʥʳ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ, ʢʘʢ ʥʘ ʪʢʘʮʢʦʤ ʩʪʘʥʢʝ. ʈʘʟʣʠʯʥʳʝ ʤʦʪʠʚʳ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʧʦʣʥʷʶʪʩʷ ʥʠʪʢʘʤʠ ʠ 

ʩʦʩʪʦʷʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʪʝʞʢʦʚ. ʀʩʪʦʨʠʷ ʚʳʰʠʚʢʠ ï ʵʪʦ ʠʩʪʦʨʠʷ ʤʠʨʘ. ɺʳʰʠʚʢʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʬʦʨʤʝ ʩʫʱʝʩʪʚʦʚʘʣʘ ʫ ʢʘʞʜʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɹʫʜʴ ʪʦ ʦʜʝʞʜʘ, ʪʦʚʘʨʳ ʜʣʷ ʜʦʤʘ ʠʣʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ, ʵʪʦ ʚʥʝʚʨʝʤʝʥʥʦʝ ʨʝʤʝʩʣʦ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʰʝʡ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. ɺʳʰʠʚʢʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʚ ʢʫʣʴʪʫʨʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʦʜʥʦ ʠʟ 

ʩʘʤʳʭ ʣʶʙʠʤʳʭ ʨʝʤʝʩʝʣ ʚ ʤʠʨʝ. ʉʝʛʦʜʥʷ ʤʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʣʶʜʠ ʧʨʦʜʦʣʞʘʶʪ ʩʣʝʜʦʚʘʪʴ 

ʵʪʦʡ ʚʝʢʦʚʦʡ ʧʨʘʢʪʠʢʝ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʧʦʧʫʣʷʨʥʳʤ ʚʳʙʦʨʦʤ ʢʘʢ ʜʣʷ ʦʧʳʪʥʳʭ ʨʝʤʝʩʣʝʥʥʠʢʦʚ, ʪʘʢ ʠ ʜʣʷ 

ʥʘʯʠʥʘʶʱʠʭ ʨʝʤʝʩʣʝʥʥʠʢʦʚ [3]. 

ɺʳʰʠʚʢʘ ʠʤʝʝʪ ʜʘʚʥʶʶ ʪʨʘʜʠʮʠʶ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ɽʚʨʦʧʝ ʠ ʧʨʘʢʪʠʢʦʚʘʣʘʩʴ ʧʦʚʩʝʤʝʩʪʥʦ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʛʠʣʴʜʠʠ ʚʳʰʠʚʘʣʴʱʠʮ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʚ ɽʚʨʦʧʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʝʱʝ ʚ ʩʨʝʜʥʠʝ ʚʝʢʘ, ʘ ʨʘʙʦʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʚʳʧʦʣʥʷʣʠʩʴ ʪʘʢʞʝ ʚ ʤʦʥʘʩʪʳʨʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʀʪʘʣʠʠ ʠ ʌʨʘʥʮʠʠ. ʎʝʨʢʦʚʴ ʙʳʣʘ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʟʘʢʘʟʯʠʢʦʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʚʳʰʠʚʢʠ. ɺʩʝ ʪʢʘʥʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʦ ʚʨʝʤʷ ʣʠʪʫʨʛʠʠ, ð ʦʙʣʘʯʝʥʠʷ 

ʩʚʷʱʝʥʥʠʢʦʚ, ʜʨʘʧʠʨʦʚʢʠ ʠ ʜʘʞʝ ɹʠʙʣʠʠ ð ʦʙʳʯʥʦ ʫʢʨʘʰʘʣʠʩʴ ʪʦʡ ʠʣʠ ʠʥʦʡ ʚʳʰʠʚʢʦʡ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʨʝʣʠʛʠʦʟʥʳʝ ʦʙʣʘʯʝʥʠʷ ʦʙʳʯʥʦ ʠʤʝʣʠ ʚ ʩʚʦʝʤ ʜʠʟʘʡʥʝ ʵʣʝʤʝʥʪʳ ʚʳʰʠʚʢʠ; ʪʨʘʜʠʮʠʷ ʦʨʥʘʤʝʥʪʘʣʴʥʳʭ 

ʧʦʣʦʩ, ʥʘʟʳʚʘʝʤʳʭ ʦʨʬʨʠ, ʧʦʷʚʣʷʝʪʩʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʝʱʝ ʚ ʪʨʠʥʘʜʮʘʪʦʤ ʚʝʢʝ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʦʜʘ, ʘ 

ʪʘʢʞʝ ʨʝʣʠʛʠʦʟʥʳʝ ʪʨʘʜʠʮʠʠ ʩʳʛʨʘʣʠ ʩʚʦʶ ʨʦʣʴ ʚ ʜʠʟʘʡʥʝ ʦʙʣʘʯʝʥʠʡ, ʘ ʚ ʮʝʨʢʚʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʨʦʩʢʦʰʥʳʝ ʪʝʢʩʪʠʣʴʥʳʝ ʫʟʦʨʳ ʙʝʟ ʷʚʥʦʛʦ ʨʝʣʠʛʠʦʟʥʦʛʦ ʧʦʜʪʝʢʩʪʘ [5]. 
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ɺʳʰʠʚʢʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚʩʝʛʜʘ, ʠ ʵʪʦ ʥʝ ʧʨʝʫʚʝʣʠʯʝʥʠʝ. ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʧʦʙʣʘʛʦʜʘʨʠʪʴ 

ʛʨʝʯʝʩʢʫʶ ʙʦʛʠʥʶ ɸʬʠʥʫ ʟʘ ʥʘʩʣʝʜʠʝ ʚʳʰʠʚʢʠ. ɽʡ ʧʨʠʧʠʩʳʚʘʶʪ ʧʝʨʝʜʘʯʫ ʵʪʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʧʦʤʠʤʦ 

ʪʢʘʯʝʩʪʚʘ. ʋʯʠʪʳʚʘʷ ʪʘʢʫʶ ʚʣʠʷʪʝʣʴʥʫʶ ʬʠʛʫʨʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʚʳʰʠʚʢʦʡ, ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʵʪʘ ʧʨʘʢʪʠʢʘ 

ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʙʦʛʘʪʳʤʠ ʣʶʜʴʤʠ. ɺ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ɸʥʛʣʠʠ, ʥʘʧʨʠʤʝʨ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʠ 

ʛʠʣʴʜʠʠ ʧʨʦʠʟʚʦʜʠʣʠ ʦʜʝʞʜʫ ʠʟ ʪʦʥʢʦʛʦ ʰʝʣʢʘ ʜʣʷ ʩʝʤʝʡ ʚʳʩʰʝʛʦ ʦʙʱʝʩʪʚʘ. ʅʦ ʥʝ ʚʩʝ ʦʥʠ ʙʳʣʠ ʜʣʷ 

ʚʳʩʰʠʭ ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ; ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʜʚʠʞʝʥʠʷ ʥʘʨʦʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. ʂʘʢ ʠ ʵʩʪʝʪʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʛʦ ʨʝʤʝʩʣʘ, ʠʩʪʦʨʠʷ ʚʳʰʠʚʢʠ ʨʘʟʥʦʦʙʨʘʟʥʘ. ʕʪʦ ʜʨʝʚʥʝʝ ʨʝʤʝʩʣʦ, ʢʦʪʦʨʦʝ ʠʟʥʘʯʘʣʴʥʦ 

ʠʤʝʣʦ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʣʴ ð ʨʝʤʦʥʪ ʦʜʝʞʜʳ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜʝʞʜʳ ʙʳʣʦ ʦʯʝʥʴ ʜʦʨʦʛʠʤ, ʝʝ 

ʨʝʜʢʦ ʚʳʙʨʘʩʳʚʘʣʠ; ʚʤʝʩʪʦ ʵʪʦʛʦ ʠʭ ʧʦʯʠʥʠʣʠ. ʉʦ ʚʨʝʤʝʥʝʤ ʵʪʘ ʧʨʘʢʪʠʯʥʦʩʪʴ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʚʳʨʘʞʝʥʠʝ 

ʯʝʨʝʟ ʜʝʢʦʨʘʪʠʚʥʦʝ ʠʩʢʫʩʩʪʚʦ. ɿʜʝʩʴ ʤʳ ʧʨʦʩʣʝʞʠʚʘʝʤ ʝʛʦ ʵʚʦʣʶʮʠʶ, ʠʟʫʯʘʷ ʤʥʦʛʠʝ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ 

ʝʛʦ ʩʬʦʨʤʠʨʦʚʘʣʠ (ʨʠʩ.1) [1]. 

 

 
ʈʠʩ.1.ɼʝʪʘʣʴ ʚʳʰʠʚʢʠ ʠʟ ʛʨʦʙʥʠʮʳ ʵʧʦʭʠ ʏʞʦʫ ʚ ʄʘʰʘʥʝ, ʧʨʦʚʠʥʮʠʷ ʍʫʙʵʡ, ʂʠʪʘʡ (IV ʚʝʢ ʜʦ 

ʥʘʰʝʡ ʵʨʳ). 

ʇʨʘʢʪʠʢʫ ʚʳʰʠʚʘʥʠʷ ʪʢʘʥʝʡ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʝʱʝ ʚ 30 000 ʛʦʜʫ ʜʦ ʥʘʰʝʡ ʵʨʳ. ɺ 1964 ʛʦʜʫ 

ʘʨʭʝʦʣʦʛʠ ʨʘʩʢʦʧʘʣʠ ʦʢʘʤʝʥʝʣʳʝ ʦʩʪʘʥʢʠ ʦʭʦʪʥʠʢʘ, ʦʜʝʪʦʛʦ ʚ ʚʳʰʠʪʫʶ ʦʜʝʞʜʫ, ʚ ʉʫʥʛʠʨʝ, ʟʘʭʦʨʦʥʝʥʠʠ 

ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʣʠʪʘ ʚ ʈʦʩʩʠʠ. ʄʝʭʦʚʘʷ ʦʜʝʞʜʘ ʠ ʩʘʧʦʛʠ ʦʭʦʪʥʠʢʘ ʙʳʣʠ ʫʢʨʘʰʝʥʳ ʚʳʰʠʪʳʤʠ ʚʨʫʯʥʫʶ 

ʨʷʜʘʤʠ ʙʫʩ ʠʟ ʩʣʦʥʦʚʦʡ ʢʦʩʪʠ, ʯʪʦ ʩʣʫʞʠʣʦ ʜʨʝʚʥʝʡʰʠʤ ʠʟʚʝʩʪʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʨʝʤʝʩʣʘ. ɺ VII ʚʝʢʝ 

ʚʳʰʠʚʢʘ ʧʦʷʚʠʣʘʩʴ ʚ ʗʧʦʥʠʠ. ɿʘʠʤʩʪʚʦʚʘʥʥʘʷ ʠʟ ʢʠʪʘʡʩʢʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ ʥʠʭʦʥ ʩʠʰʫ (ʷʧʦʥʩʢʘʷ ʚʳʰʠʚʢʘ) 

ʩʥʘʯʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʨʝʣʠʛʠʦʟʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʘ ʠʤʝʥʥʦ, ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ɹʫʜʜʳ. 

ʆʜʥʘʢʦ, ʥʘʯʠʥʘʷ ʩ 14 ʚʝʢʘ, ʪʝʭʥʠʢʘ ʚʳʰʠʚʢʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʫʢʨʘʰʝʥʠʷ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʪʝʢʩʪʠʣʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʘʥʮʝʚʘʣʴʥʳʭ ʢʦʩʪʶʤʦʚ ʙʫʛʘʢʫ ʠ ʜʨʫʛʦʡ ʩʚʝʪʩʢʦʡ ʦʜʝʞʜʳ. ɻʦʙʝʣʝʥ ʠʟ ɹʘʡʝ, 

ʩʦʟʜʘʥʥʳʡ ʚ 11 ʚʝʢʝ ʠ ʠʟʚʝʩʪʥʳʡ ʩʚʦʠʤ ʤʘʩʰʪʘʙʦʤ ʠ ʤʘʩʪʝʨʩʪʚʦʤ, ʚʦʟʤʦʞʥʦ, ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʠʟʚʝʩʪʥʳʤ 

ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʚʳʰʠʚʢʠ ʚ ʤʠʨʝ. ʃʴʥʷʥʘʷ ʪʢʘʥʴ ʜʣʠʥʦʡ 230 ʬʫʪʦʚ ʩ ʰʝʨʩʪʷʥʦʡ ʧʨʷʞʝʡ ʥʘ ʣʴʥʷʥʦʤ ʬʦʥʝ 

ʢʨʘʩʦʯʥʦ ʠʟʦʙʨʘʞʘʝʪ ʙʠʪʚʫ ʧʨʠ ɻʘʩʪʠʥʛʩʝ ʚ 1066 ʛʦʜʫ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʟʘʚʦʝʚʘʥʠʝ ɸʥʛʣʠʠ ʥʦʨʤʘʥʥʘʤʠ 

(ʨʠʩ.2) [5]. 
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ʈʠʩ.2. ɻʦʙʝʣʝʥ ʠʟ ɹʘʡʝ, ʩʮʝʥʘ 23 (XI ʚʝʢ ɸʥʛʣʠʷ). 

 

ɼʚʦʨʷʥʩʪʚʦ ʪʘʢʞʝ ʙʳʣʦ ʢʨʫʧʥʳʤ ʟʘʢʘʟʯʠʢʦʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʚʳʰʠʚʢʠ. ʆʪʜʝʣʴʥʳʝ 

ʜʠʟʘʡʥʝʨʳ ʠ ʚʳʰʠʚʘʣʴʱʠʮʳ ʯʘʩʪʦ ʥʘʥʠʤʘʣʠʩʴ ʤʦʥʘʨʭʦʤ ʠʣʠ ʥʘʥʠʤʘʣʠʩʴ ʜʚʦʨʷʥʩʢʠʤ ʜʦʤʦʤ ʜʣʷ 

ʫʢʨʘʰʝʥʠʷ ʦʜʝʞʜʳ, ʤʝʙʝʣʠ ʠ ʫʢʨʘʰʝʥʠʡ ʢʘʢ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʦʩʦʙʳʭ ʩʣʫʯʘʝʚ. 

ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʤʘʩʪʝʨʦʚ, ʐʘʨʣʴ ɾʝʨʤʝʥ ʜʝ ʉʝʥ-ʆʙʝʥ (1721ï1786), ʨʘʙʦʪʘʚʰʠʡ ʜʠʟʘʡʥʝʨʦʤ ʫ 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʢʦʨʦʣʷ ʃʶʜʦʚʠʢʘ XV, ʦʧʫʙʣʠʢʦʚʘʣ ʚ 1770 ʛʦʜʫ ʪʨʘʢʪʘʪ ʦ ʚʳʰʠʚʢʝ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʩʝʤʥʘʜʮʘʪʦʤ ʚʝʢʝ. -ʚʝʢʦʚʦʝ ʨʫʢʦʜʝʣʠʝ. ɽʛʦ ʢʥʠʛʘ 

ʚʢʣʶʯʘʣʘ ʢʨʘʪʢʫʶ ʠʩʪʦʨʠʶ ʠʩʢʫʩʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʢʦʥʢʨʝʪʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʰʠʪʴʶ ʩʘʤʳʭ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʰʝʣʢ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʥʠʪʠ ʠ 

ʩʪʝʢʣʷʥʥʳʝ ʙʫʩʠʥʳ. ʍʦʪʷ ʨʘʙʦʪʘ ʉʝʥ-ʆʙʝʥʘ ʙʳʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʚʳʰʠʚʘʣʴʱʠʮ, 

ʚʳʧʫʩʢʘʣʠʩʴ ʪʘʢʞʝ ʢʥʠʛʠ ʩ ʚʳʢʨʦʡʢʘʤʠ ʜʣʷ ʪʘʣʘʥʪʣʠʚʳʭ ʣʶʙʠʪʝʣʝʡ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʘʚʪʦʨʦʚ ʙʳʣ ʀʦʛʘʥʥ 

ʌʨʠʜʨʠʭ ʅʝʪʪʦ, ʦʧʫʙʣʠʢʦʚʘʚʰʠʡ ʚ ʢʦʥʮʝ ʚʦʩʝʤʥʘʜʮʘʪʦʛʦ ʚʝʢʘ ʚ ɻʝʨʤʘʥʠʠ ʥʝʩʢʦʣʴʢʦ ʢʥʠʛ ʧʦ ʩʭʝʤʘʤ 

ʚʳhʠʚʢʠ [3]. 

ʈʫʢʦʜʝʣʠʝ ʥʘ ʭʦʣʩʪʝ ʙʳʣʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤ ʚʠʜʦʤ ʚʳʰʠʚʢʠ ʧʨʝʜʤʝʪʦʚ ʠʥʪʝʨʴʝʨʘ 

ʠ ʜʨʘʧʠʨʦʚʦʢ, ʢʦʪʦʨʳʤ ʟʘʥʠʤʘʣʠʩʴ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʳ, ʪʘʢ ʠ ʣʶʙʠʪʝʣʠ. ʉʦʭʨʘʥʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ 

ʧʨʝʢʨʘʩʥʳʭ ʦʙʨʘʟʮʦʚ ʠʟ ɸʥʛʣʠʠ ʠ ʌʨʘʥʮʠʠ. ʉʝʪʢʘ ʭʦʣʩʪʘ ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ 

ʩ ʧʦʤʦʱʴʶ ʦʯʝʥʴ ʧʨʦʩʪʦʛʦ ʩʪʝʞʢʘ (ʧʘʣʘʪʦʯʥʦʛʦ ʩʪʝʞʢʘ), ʯʘʩʪʦ ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʜʚʫʭ ʨʘʟʤʝʨʘʭ, ʢʦʪʦʨʳʝ 

ʤʦʛʣʠ ʣʠʙʦ ʙʳʩʪʨʦ ʧʦʢʨʳʪʴ ʦʙʣʘʩʪʠ, ʣʠʙʦ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴʰʝ ʜʝʪʘʣʝʡ (ʨʠʩ.3) [3]. 

 
ʈʠʩ.3. ʇʨʠʤʝʨ ʚʳʰʠʚʢʠ ʠʟ ʬʨʘʛʤʝʥʪʘ ʰʧʘʣʝʨʳ ʩʝʨʠʠ çɼʘʤʘ ʩ ɽʜʠʥʦʨʦʛʦʤè (ʢʦʥʝʮ XV ʚʝʢʘ. 

ʇʘʨʠʞ, ʄʫʟʝʡ ʂʣʶʥʠ). 
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ʅʘ ʚʥʫʪʨʝʥʥʝʤ ʬʨʦʥʪʝ ʫʤʝʥʠʝ ʦʙʨʘʱʘʪʴʩʷ ʩ ʠʛʣʦʡ ʩʯʠʪʘʣʦʩʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʥʠʷ 

ʙʣʘʛʦʚʦʩʧʠʪʘʥʥʦʡ ʤʦʣʦʜʦʡ ʞʝʥʱʠʥʳ. ʇʨʦʙʥʠʢʠ ʩʦʟʜʘʚʘʣʠʩʴ ʢʘʢ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʥʘʚʳʢʦʚ ʨʫʢʦʜʝʣʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʢʨʘʰʝʥʠʷ ʦʜʝʞʜʳ ʠ ʜʦʤʘʰʥʝʡ ʤʝʙʝʣʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʜʦʤʘʰʥʠʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʤʘʨʢʠʨʦʚʢʘ ʠ ʧʦʯʠʥʢʘ ʙʝʣʴʷ. ʊʠʧʠʯʥʳʡ ʩʵʤʧʣʝʨ ʩʦʩʪʦʷʣ ʠʟ ʨʷʜʦʚ ʫʯʝʙʥʳʭ 

ʩʪʝʞʢʦʚ ʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʨʠʩʫʥʢʦʚ; ʚ ʚʦʩʝʤʥʘʜʮʘʪʦʤ ʠ ʜʝʚʷʪʥʘʜʮʘʪʦʤ ʚʝʢʘʭ ʘʣʬʘʚʠʪ ʠ ʮʠʬʨʳ ʪʘʢʞʝ 

ʙʳʣʠ ʦʙʳʯʥʳʤʠ ʤʦʪʠʚʘʤʠ. ʀʭ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʚʩʝʡ ɽʚʨʦʧʝ, ʧʨʠ ʵʪʦʤ ʦʪ ʩʪʨʘʥʳ ʢ ʩʪʨʘʥʝ ʧʦʷʚʣʷʣʠʩʴ 

ʚʘʨʠʘʮʠʠ ʩʪʠʣʷ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʥʘʚʳʢʦʚ ʨʫʢʦʜʝʣʴʥʠʮʳ ʦʥʘ ʤʦʞʝʪ ʧʨʦʙʦʚʘʪʴ ʙʦʣʝʝ ʘʤʙʠʮʠʦʟʥʳʝ ʠ 

ʯʠʩʪʦ ʜʝʢʦʨʘʪʠʚʥʳʝ ʧʨʦʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʢʘʨʪʠʥʘ, ʥʘ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʚʦʡ ʪʘʣʘʥʪ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʜʘʶʱʠʭʩʷ ʧʨʠʤʝʨʦʚ ʣʦʚʢʦʩʪʠ ʘʥʛʣʠʡʩʢʠʭ ʨʫʢʦʜʝʣʴʥʠʮ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʢʘʪʝʛʦʨʠʠ ʨʝʣʴʝʬʥʳʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʛʨʦʙʘʭ ʠʣʠ ʢʦʨʦʙʢʘʭ [5]. ʕʪʠ ʢʦʨʦʙʢʠ ʙʳʣʠ 

ʫʢʨʘʰʝʥʳ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʩʮʝʥʘʤʠ ʠʟ ɹʠʙʣʠʠ ʠʣʠ ʘʣʣʝʛʦʨʠʯʝʩʢʠʤʠ ʩʶʞʝʪʘʤʠ. ʀʩʪʦʯʥʠʢʘʤʠ ʵʪʠʭ ʨʠʩʫʥʢʦʚ 

ʦʙʳʯʥʦ ʙʳʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʛʨʘʚʶʨʳ, ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʳʝ ɹʠʙʣʠʠ ʠʣʠ ʢʥʠʛʠ ʩ ʫʟʦʨʘʤʠ ʜʣʷ ʚʳʰʠʚʘʥʠʷ.  

ʂʥʠʛʠ ʩ ʚʳʢʨʦʡʢʘʤʠ, ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʜʣʷ ʚʳʰʠʚʘʥʠʷ ʠ 

ʢʨʫʞʝʚʘ, ʧʦʷʚʠʣʠʩʴ ʝʱʝ ʚ ʰʝʩʪʥʘʜʮʘʪʦʤ ʚʝʢʝ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʢʥʠʛ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ 

ʧʨʦʩʪʦ ʩʙʦʨʥʠʢʠ ʯʝʨʥʦ-ʙʝʣʳʭ ʧʝʯʘʪʥʳʭ ʨʠʩʫʥʢʦʚ, ʙʦʣʝʝ ʘʤʙʠʮʠʦʟʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʤʦʛʣʠ ʚʢʣʶʯʘʪʴ 

ʨʘʩʢʨʘʰʝʥʥʳʝ ʚʨʫʯʥʫʶ ʧʣʘʩʪʠʥʳ ʠʣʠ ʜʘʞʝ ʦʙʨʘʟʮʳ ʚʳʰʠʚʢʠ [3]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʙʣʶʜʘʶʪʩʷ 

ʪʨʘʜʠʮʠʠ ʨʫʯʥʦʛʦ ʪʨʫʜʘ (ʨʠʩ.4). 

 

 
ʈʠʩ.4. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʚʰʠʚʢʠ. 

 

ɺʳʰʠʚʢʘ ʢʨʝʩʪʦʤ. ʊʝʭʥʠʢʘ ʩʦʩʪʦʠʪ ʚ ʩʦʟʜʘʥʠʠ ʜʠʘʛʦʥʘʣʴʥʳʭ ʢʨʝʩʪʦʚ (ʨʠʩ.5). ɺʳʰʠʚʢʘ ʙʠʩʝʨʦʤ. 

ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʪʘʢʦʡ ʪʝʭʥʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʠʩʝʨ ʜʦʣʞʝʥ ʙʳʪʴ ʠʜʝʥʪʠʯʥʦʡ ʬʦʨʤʳ ʠ 

ʚʝʣʠʯʠʥʳ. ɺʳʰʠʚʢʘ ʙʠʩʝʨʦʤ ʦʯʝʥʴ ʢʨʘʩʠʚʘʷ ʠ ʠʟʷʱʥʘʷ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʠ. ɺʳʰʠʚʢʘ 

ʙʠʩʝʨʦʤ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ ʩʧʦʩʦʙʦʚ: ʤʦʥʘʩʪʳʨʩʢʠʡ (ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ), 

ʚʧʝʨʝʜ ʠʛʦʣʢʫ, ʩʪʝʙʝʣʴʯʘʪʳʡ, ʩʪʨʦʯʥʦʡ (ʢʨʫʛʦʚʦʡ) ʠ ʜʨʫʛʠʝ [2]. 
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ʈʠʩ.5. ʇʨʠʤʝʨ ʚʳʰʠʚʢʠ ʢʨʝʩʪʦʤ. 

 

 ɺʳʰʠʚʢʘ ʛʣʘʜʴʶ. ʊʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʩʧʦʩʦʙʦʤ ʚʳʰʠʚʢʠ. ʉʦʩʪʦʠʪ ʠʟ ʧʨʷʤʳʭ ʩʪʝʞʢʦʚ, 

ʢʦʪʦʨʳʝ ʫʢʣʘʜʳʚʘʶʪʩʷ ʨʷʜʦʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺʳʧʦʣʥʷʝʪʩʷ ʥʘ ʣʶʙʦʡ ʪʢʘʥʠ, ʙʝʟ ʚʩʷʢʠʭ ʧʦʠʩʢʦʚ ʩʭʝʤ, 

ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʨʠʩʦʚʘʪʴ ʢʦʥʪʫʨʳ ʩʘʤʦʛʦ ʨʠʩʫʥʢʘ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʢʘʢ ʨʘʟ ʠ ʙʫʜʝʪ ʟʘʧʦʣʥʝʥʠʝ 

ʮʚʝʪʥʳʤʠ ʩʪʝʞʢʘʤʠ. ʆʯʝʥʴ ʢʨʘʩʠʚʦ ʧʦʣʫʯʘʶʪʩʷ ʮʚʝʪʳ ʠ ʞʠʚʦʪʥʳʝ (ʨʠʩ.6).  

 

 
ʈʠʩ.6. ʇʨʠʤʝʨ ʚʳʰʠʚʢʠ ʛʣʘʜʴʶ. 

 

ɺʳʰʠʚʢʘ ʣʝʥʪʘʤʠ. ʊʝʭʥʠʢʘ ʪʦʞʝ ʧʨʦʩʪʘ, ʚ ʠʛʣʳ ʩ ʙʦʣʴʰʠʤ ʫʰʢʦʤ ʚʜʝʚʘʶʪʩʷ ʣʝʥʪʳ ʠ 

ʚʳʰʠʚʘʶʪʩʷ, ʢʘʢ ʠ ʥʠʪʢʘʤʠ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʪʝʞʢʦʚ ʪʦʞʝ ʦʯʝʥʴ ʤʥʦʛʦ, ʧʨʷʤʳʝ ʩʪʝʞʢʠ, ʩ ʟʘʚʠʪʢʘʤʠ, 

ʬʨʘʥʮʫʟʩʢʠʡ ʫʟʝʣʦʢ ʠ ʜʨʫʛʠʝ (ʨʠʩ.7). ʂʦʚʨʦʚʘʷ ʚʳʰʠʚʢʘ. ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʚʳʰʠʚʦʢ, ʢʦʪʦʨʘʷ ʜʦ ʩʠʭ 

ʧʦʨ ʧʦʣʴʟʫʶʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ. ɼʣʷ ʵʪʦʛʦ ʚʠʜʘ ʚʳʰʠʚʢʘ ʥʝʦʙʭʦʜʠʤʘ ʦʩʥʦʚʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʩʪʨʘʤʠʥ ð 

ʩʧʝʮʠʘʣʴʥʘʷ ʩʝʪʢʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʪʦʣʴʢʦ ʜʣʷ ʢʦʚʨʦʚʦʡ ʚʳʰʠʚʢʠ, ʪʘʢʞʝ ʞʝʣʘʪʝʣʴʥʳ ʪʦʣʴʢʦ 
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ʪʦʣʩʪʳʝ ʥʠʪʢʠ, ʪʘʢ ʢʘʢ ʩʘʤʘ ʩʝʪʢʘ ʢʨʫʧʥʘʷ. ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʝʭʥʠʢʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ 

ʚʠʜʘʤʠ ʚʳʰʠʚʢʠ. ʅʦ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ: ʬʣʦʨʝʥʪʠʡʩʢʘʷ ʚʳʰʠʚʢʘ (ʩʪʘʨʠʥʥʳʡ ʚʠʜ); 

ʣʶʥʝʚʠʣʴʩʢʘʷ ʚʳʰʠʚʢʘ ð ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʝʢʦʨʘʮʠʠ ʦʜʝʞʜʳ; ʨʠʰʠʣʴʝ ð ʚʘʨʠʘʮʠʷ ʛʣʘʜʠ, ʈʦʢʢʦ, ʩ 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʦʟʥʘʯʘʝʪ "ʟʘʚʠʪʦʢ", ʪʦ ʝʩʪʴ ʪʝʭʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʬʨʘʥʮʫʟʩʢʠʭ ʫʟʝʣʢʦʚ, ʧʝʪʝʣʝʢ ʠ ʪʘʢ ʜʘʣʝʝ; 

ʩʠʥʝʣʴ (ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʙʘʨʭʘʪʠʩʪʳʭ ʰʥʫʨʢʦʚ) ʠ ʜʨʫʛʠʝ ʚʠʜʳ. ɺʦʟʥʠʢʥʫʚ ʚ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʠ, 

ʠʩʢʫʩʩʪʚʦ ʜʝʢʦʨʘʪʠʚʥʦʡ ʚʳʰʠʚʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʚʝʢʦʚ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʫʙʨʘʥʩʪʚʝ ʞʠʣʠʱʘ, ʦʜʝʞʜʳ 

ʠ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ ʦʙʠʭʦʜʘ [3]. 

 

 
ʈʠʩ.7. ʇʨʠʤʝʨ ʚʳʰʠʚʢʠ ʣʝʥʪʘʤʠ. 
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ɺ ʢʫʣʴʪʫʨʥʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʘʥʪʠʯʥʦʡ ɻʨʝʮʠʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʬʝʥʦʤʝʥ 

ʦʩʪʨʘʢʠʟʤʘ ʙʳʣ ʚʝʩʴʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʟʥʘʯʠʤʳʤ ʷʚʣʝʥʠʝʤ, ʧʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʢʦʪʦʨʦʛʦ 

ʚʩʪʨʝʯʘʣʘʩʴ ʚʦ ʤʥʦʞʝʩʪʚʝ ʛʨʝʯʝʩʢʠʭ ʧʦʣʠʩʦʚ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ, 

ʜʦʰʝʜʰʠʭ ʜʦ ʥʘʰʠʭ ʜʥʝʡ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʦʢʘʟʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠ ʜʦʩʪʦʚʝʨʥʦ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʨʘʢʪʠʢʫ ʧʨʠʤʝʥʝʥʠʷ ʦʩʪʨʘʢʠʟʤʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʦʧʠʩʘʥʠʶ ʪʘʢʦʡ ʧʨʘʢʪʠʢʠ ʚ ɸʬʠʥʘʭ 

ʥʘʯʘʣʘ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʚ VI-V ʚʝʢʘʭ ʜʦ ʥ.ʵ. 

ʅʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʨʘʪʢʦ ʦʧʠʩʘʪʴ ʩʫʪʴ ʦʩʪʨʘʢʠʟʤʘ ʢʘʢ ʢʫʣʴʪʫʨʥʦʛʦ ʬʝʥʦʤʝʥʘ ɼʨʝʚʥʝʡ 

ɻʨʝʮʠʠ. ʉʘʤʦ ʩʣʦʚʦ çʦʩʪʨʘʢʠʟʤè (ʜʨ.-ʛʨʝʯ. ůŰɟŬəɘůɛɧɠ) ʠʤʝʝʪ ʵʪʠʤʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʥʠ ʚ ʩʣʦʚʝ 

çʦʩʪʨʘʢʦʥʳè (ʜʨ.-ʛʨʝʯ. ůŰɟŬəɞɜ) - ʯʝʨʝʧʢʠ ʠʟ ʛʣʠʥʳ, ʥʘʥʦʩʷ ʥʘʜʧʠʩʠ ʥʘ ʢʦʪʦʨʳʝ, ʛʨʘʞʜʘʥʝ ʛʨʝʯʝʩʢʠʭ 

ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʧʦʣʠʩʦʚ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʛʦʣʦʩʦʚʘʥʠʷʭ. ʊʘʢ, 

ʦʜʥʠʤ ʠʟ ʧʦʚʦʜʦʚ ʜʣʷ ʪʘʢʠʭ ʛʦʣʦʩʦʚʘʥʠʡ ʙʳʣʦ ʠʟʛʥʘʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʛʨʘʞʜʘʥʠʥʘ ʠʟ ʧʦʣʠʩʘ, ʯʪʦ ʙʳʣʦ 

ʦʙʫʩʣʦʚʣʝʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʜʫʨʘ ʠʟʛʥʘʥʠʷ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʣʘ 

ʩʫʜʝʙʥʳʡ ʧʨʦʮʝʩʩ ʢʘʢ ʪʘʢʦʚʦʡ.  

ʀʟʛʥʘʥʠʝ ʨʝʘʣʠʟʦʚʳʚʘʣʦʩʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ: ʚ ʜʨʝʚʥʠʭ ɸʬʠʥʘʭ ʛʨʘʞʜʘʥʠʥ ʠʟʛʦʥʷʣʩʷ 

ʥʘ ʜʝʩʷʪʴ ʣʝʪ, ʥʦ ʧʨʠ ʵʪʦʤ ʝʛʦ ʧʨʘʚʘ ʢʘʢ ʛʨʘʞʜʘʥʠʥʘ ʥʘ ʵʪʦʪ ʩʨʦʢ çʟʘʤʦʨʘʞʠʚʘʣʠʩʴè, ʠ ʧʦ ʠʩʪʝʯʝʥʠʠ 

ʜʘʥʥʦʛʦ ʩʨʦʢʘ ʦʥ ʚʥʦʚʴ ʩʪʘʥʦʚʠʣʩʷ ʧʦʣʥʦʧʨʘʚʥʳʤ ʛʨʘʞʜʘʥʠʥʦʤ ʧʦʣʠʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʩʪʨʘʢʠʟʤ ʟʘʯʘʩʪʫʶ 

ʥʦʩʠʣ ʧʨʝʚʝʥʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʙʦʩʥʦʚʳʚʘʷʩʴ ʥʝ ʩʢʦʣʴʢʦ ʧʨʝʩʪʫʧʥʳʤ ʜʝʷʥʠʝʤ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 
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ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʢʘʟʘʥʠʷ, ʩʢʦʣʴʢʦ ʮʝʣʴʶ ʧʨʦʠʟʚʝʜʝʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʧʝʯʘʪʣʝʥʠʷ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ, 

ʢʦʪʦʨʦʝ, ʢʘʢ ʧʦʣʘʛʘʣʦʩʴ, ʜʦʣʞʥʦ ʙʳʣʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʦʙʱʝʩʪʚʦ ʦʪ ʩʚʝʨʰʝʥʠʷ ʣʠʮʦʤ ʨʝʘʣʴʥʦʛʦ 

ʧʨʝʩʪʫʧʣʝʥʠʷ, ʠʤʝʶʱʝʛʦ ʧʦʣʠʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ʉ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʬʝʥʦʤʝʥʫ ʦʩʪʨʘʢʠʟʤʘ ʜʘʶʪʩʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʦʮʝʥʢʠ: ʦʪ ʘʙʩʦʣʶʪʥʦʛʦ ʙʣʘʛʘ ʜʦ ʦʩʦʟʥʘʚʘʝʤʦʛʦ ʟʣʘ, ʘ ʧʨʠʯʠʥʫ ʧʦʷʚʣʝʥʠʷ ʬʝʥʦʤʝʥʘ 

ʦʩʪʨʘʢʠʟʤʘ ʚ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʤ ʦʙʱʝʩʪʚʝ ʦʙʦʩʥʦʚʳʚʘʶʪ ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ ʧʨʠʯʠʥʘʤʠ.  

ʂ ʧʨʠʤʝʨʫ, ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʠʩʪʦʨʠʠ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ʧʨʘʚʘ ɼʞʦʫʥʩ ɼʞ. ʩʯʠʪʘʝʪ, ʯʪʦ ʬʝʥʦʤʝʥ 

ʦʩʪʨʘʢʠʟʤʘ ʢʨʦʝʪʩʷ ʚ ʪʘʢʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʯʝʨʪʝ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ʧʨʘʚʦʩʦʟʥʘʥʠʷ, ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ 

ʨʘʟʜʝʣʝʥʠʷ ʤʝʞʜʫ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʴʶ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʥʮʠʧʘ ʥʝʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʘʥʥʳʭ 

ʚʝʪʚʝʡ ʜʨʫʛ ʚ ʜʨʫʛʘ. ʆʜʥʘʢʦ ʥʘʜʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʠʥʮʠʧ ʨʘʟʜʝʣʝʥʠʷ ʚʣʘʩʪʝʡ ï ʵʪʦ ʬʝʥʦʤʝʥ, ʚʦʟʥʠʢʰʠʡ 

ʪʦʣʴʢʦ ʚ ʅʦʚʦʝ ɺʨʝʤʷ, ʠ ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʢ ʘʥʪʠʯʥʦʡ ʢʫʣʴʪʫʨʝ ʠ ʧʨʘʚʫ ɻʨʝʮʠʠ ï ʠʩʪʦʨʠʟʤ.  

ɺ ʥʘʨʦʜʝ ʢʘʢ ʠʩʪʦʯʥʠʢʝ ʚʣʘʩʪʠ, ʧʦ ʤʥʝʥʠʶ ʤʳʩʣʠʪʝʣʝʡ ʘʥʪʠʯʥʦʩʪʠ, ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʩʨʘʟʫ ʚʩʝ 

ʚʝʪʚʠ ʚʣʘʩʪʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʩʪʨʘʢʠʟʤ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʘʬʠʥʩʢʦʡ ʢʫʣʴʪʫʨʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʠʤʝʥʥʦ 

ʚ ʪʘʢʦʤ ʚʠʜʝ: ʢʘʢ ʧʨʝʚʝʥʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʜʝʤʦʩʘ (ʥʘʨʦʜʘ), ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʦʛʨʘʥʠʯʝʥʠʝ ʠʥʜʠʚʠʜʘ 

ʦʪ ʩʦʮʠʫʤʘ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʧʝʮʠʬʠʢʦʡ ʘʥʪʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʪʦʛʦ ʚʨʝʤʝʥʠ [15].  

ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʘʥʪʠʯʥʦʡ ʠʩʪʦʨʠʠ ʢʫʣʴʪʫʨʳ ʉ.ʗ. ʃʫʨʴʝ ʚʠʜʝʣ ʚ ʛʨʝʯʝʩʢʦʤ 

ʦʩʪʨʘʢʠʟʤʝ ʧʨʦʷʚʣʝʥʠʝ ʘʥʪʨʦʧʦʣʘʪʨʠʠ ï ʩʘʢʨʘʣʠʟʘʮʠʠ ʛʨʝʯʝʩʢʠʤ ʥʘʨʦʜʦʤ ʩʘʤʦʛʦ ʩʝʙʷ, ʛʜʝ ʧʨʘʚʦ ʥʘ 

ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʦʙʱʝʩʪʚʘ ʢʘʢʦʛʦ-ʣʠʙʦ ʛʨʘʞʜʘʥʠʥʘ ʦʙʨʝʪʘʝʪ ʧʦʯʪʠ ʩʚʷʱʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʠʪʫʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʜʫʨʳ ʦʩʪʨʘʢʠʟʤʘ ʦʯʝʚʠʜʝʥ, ʦʜʥʘʢʦ ʟʜʝʩʴ ʥʘʜʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ɼʨʝʚʥʝʡ 

ɻʨʝʮʠʠ ï ʚʨʝʤʷ ʧʝʨʝʭʦʜʘ ʦʪ çʤʠʬʘ ʢ ʣʦʛʦʩʫè, ʢʦʪʦʨʳʡ ʥʝ ʧʨʦʠʩʭʦʜʠʣ ʦʜʥʦʤʦʤʝʥʪʥʦ, ʦʩʪʘʪʢʠ 

ʤʠʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʧʨʦʷʚʣʷʣʠ ʩʝʙʷ ʚʦ ʤʥʦʞʝʩʪʚʝ ʩʬʝʨ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ [6, c. 

74]. 

ʃʫʨʴʝ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʚ ʠʥʩʪʠʪʫʪʝ ʦʩʪʨʘʢʠʟʤʘ ʚʠʜʝʣ ʨʠʪʫʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʵʪʦʪ ʞʝ ʘʩʧʝʢʪ ʧʦʜʤʝʯʘʣ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʀ.ɽ. ʉʫʨʠʢʦʚ. ʊʘʢ, ʦʩʪʨʘʢʠʟʤ ʤʦʛ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʢʫʣʴʪʫʨʥʦʡ ʫʥʠʚʝʨʩʘʣʠʠ, ʤʦʪʠʚʘ çʢʦʟʣʘ ʦʪʧʫʱʝʥʠʷè, ʢʦʪʦʨʦʛʦ ʦʩʪʘʣʴʥʦʝ 

ʦʙʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʣʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʛʨʫʟ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʉʘʤ ʉʫʨʠʢʦʚ ʚ 

ʩʚʦʝʡ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʜʘʥʥʦʡ ʪʝʤʝ, ʧʨʠʭʦʜʠʪ ʢ ʥʝʡ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʉʢʣʘʜʳʚʘʥʠʝ 

ʠʥʩʪʠʪʫʪʘ ʦʩʪʨʘʢʠʟʤʘ ʙʳʣʦ, ʥʘʩʢʦʣʴʢʦ ʤʦʞʥʦ ʩʫʜʠʪʴ, ʥʝ ʘʢʪʦʤ, ʠʤʝʚʰʠʤ ʤʝʩʪʦ ʚ ʦʜʠʥ ʢʦʥʢʨʝʪʥʳʡ 

ʤʦʤʝʥʪ, ʘ ʜʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʢʦʪʦʨʦʛʦ ʩʳʛʨʘʣʠ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʨʠʪʫʘʣʳ 

ʨʝʣʠʛʠʦʟʥʦ-ʤʘʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʨʠʪʫʘʣ ʬʘʨʤʘʢʘ, ʠʣʠ çʢʦʟʣʘ ʦʪʧʫʱʝʥʠʷè)è. ʊʝʤ ʩʘʤʳʤ, ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʉʫʨʠʢʦʚʘ, ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʩʪʨʘʢʠʟʤʘ ʠʤʝʝʪ ʥʝ ʧʨʦʩʪʦ ʨʠʪʫʘʣʴʥʳʝ ʢʦʨʥʠ, ʥʦ ʠ 

ʨʠʪʫʘʣʴʥʫʶ ʧʨʠʨʦʜʫ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʪʝʯʝʥʠʝ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʘʥʪʠʯʥʦʡ ʢʫʣʴʪʫʨʳ. ɼʝʤʦʢʨʘʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ, ʙʦʨʴʙʘ ʩ ʘʨʠʩʪʦʢʨʘʪʠʝʡ ʠ ʪ.ʜ. ʚ ʪʘʢʦʤ ʩʚʝʪʝ ʧʨʝʜʩʪʘʶʪ 

ʣʠʰʴ ʢʘʢ ʩʚʦʝʛʦ ʨʦʜʘ ʦʙʨʘʤʣʝʥʠʷ, ʚʪʦʨʠʯʥʘʷ ʧʦʣʠʪʠʟʘʮʠʷ ʠʟʥʘʯʘʣʴʥʦ ʤʠʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʪʫʘʣʘ [12, c. 

211]. 

ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʂʠʥʰʣʴ ʂ. ʠ ʂʝʤʧ ɼʞ, ʚʠʜʝʣʠ ʚ ʛʨʝʯʝʩʢʦʤ ʦʩʪʨʘʢʠʟʤʝ 

ʧʨʦʷʚʣʝʥʠʝ ʦʙʱʝʩʪʚʦʤ (ʠʣʠ ʢʘʢʠʤʠ-ʪʦ ʢʦʥʢʨʝʪʥʳʤʠ ʝʛʦ ʯʣʝʥʘʤʠ) ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʚʣʘʩʪʴʶ [17, c. 110]. 

ʇʦʪʝʥʮʠʘʣʴʥʦ ʦʩʪʨʘʢʠʟʤ ʠʤʝʣ ʜʝʡʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʛ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʥʘʩʪʫʧʣʝʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʩʦʮʠʫʤʘ ʦʪ ʜʝʡʩʪʚʠʡ ʠʟʛʦʥʷʝʤʦʛʦ, ʦʜʥʘʢʦ ʧʨʠʤʝʥʷʷ ʝʛʦ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʩʷʢʠʡ ʨʘʟ ʦʙʥʘʨʫʞʠʚʘʣʠ ʩʣʫʯʘʠ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʢʦʛʜʘ ʚʣʠʷʪʝʣʴʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ 

ʜʝʷʪʝʣʠ ɸʬʠʥ ʧʨʠ ʧʦʤʦʱʠ ʦʩʪʨʘʢʠʟʤʘ ʠʟʙʘʚʣʷʣʠʩʴ ʦʪ ʩʚʦʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʢʦʥʢʫʨʝʥʪʦʚ.  

ʂ ʧʨʠʤʝʨʫ, ʠʟʚʝʩʪʝʥ ʩʣʫʯʘʡ ʦʩʪʨʘʢʠʟʤʘ ɻʠʧʧʘʨʭʘ ʠ ʄʝʛʘʢʣʘ ʧʦ ʦʙʚʠʥʝʥʠʶ ʚ ʧʣʘʥʘʭ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʪʠʨʘʥʠʯʝʩʢʦʡ ʚʣʘʩʪʠ ʚ ɸʬʠʥʘʭ. ɺ ʧʝʨʠʦʜ ʧʦʣʠʪʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʌʫʢʠʜʠʜʘ ʠ ʇʝʨʠʢʣʘ, ʧʝʨʚʳʡ ʙʳʣ 

ʪʘʢʞʝ ʠʟʛʥʘʥ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʇʝʨʠʢʣʫ ʫʩʪʘʥʦʚʠʪʴ ʬʘʢʪʠʯʝʩʢʠ ʝʜʠʥʦʚʣʘʩʪʠʝ ʚ ɸʬʠʥʘʭ. 

ɹʳʚʘʣʠ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʠʟʛʥʘʥʠʶ ʧʦʜʚʝʨʛʘʣʠʩʴ ʪʝ, ʢʪʦ ʢʘʟʘʣʩʷ ʦʙʱʝʩʪʚʫ çʥʝʜʦʩʪʦʡʥʳʤʠè ʪʘʢʦʡ 

ʧʨʦʮʝʜʫʨʳ, ʠ ʧʦ ʪʘʢʠʤ ʧʦʣʠʪʠʯʝʩʢʠʤ ʦʙʚʠʥʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʡ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʙʳʣʠ ʚʝʩʴʤʘ ʘʙʩʫʨʜʥʳʤʠ [13].  

ʊʘʢ, ʚ ʢʦʥʮʝ V ʚ. ʜʦ ʥ.ʵ. ʦʩʪʨʘʢʠʟʤʫ ʧʦʜʚʝʨʛʩʷ ʦʙʱʝʩʪʚʝʥʥʳʡ ʜʝʷʪʝʣʴ ɻʠʧʝʨʙʦʣ, ʯʝʣʦʚʝʢ 

ʥʝʟʥʘʪʥʦʛʦ ʨʦʜʘ, ʥʝʚʳʩʦʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʢʦʪʦʨʳʡ ʦʯʝʚʠʜʥʦ ʜʣʷ ʛʨʘʞʜʘʥ ɸʬʠʥ ʥʝ ʩʦʟʜʘʚʘʣ 

ʚʧʝʯʘʪʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʪʠʨʘʥʘ, ʥʦ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʡ ʩʚʦʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʦʧʧʦʥʝʥʪʦʚ ʙʳʣ ʧʦʜʚʝʨʛʥʫʪ ʦʩʪʨʘʢʠʟʤʫ. ʉʣʫʯʠʚʰʝʝʩʷ ʪʘʢ ʚʦʟʤʫʪʠʣʦ ʛʨʘʞʜʘʥ ɸʬʠʥ, ʩʯʠʪʘʚʰʠʭ, ʯʪʦ 

ʠʥʩʪʠʪʫʪ ʦʩʪʨʘʢʠʟʤʘ ʷʚʣʷʝʪʩʷ ʥʘʢʘʟʘʥʠʝʤ ʪʦʣʴʢʦ ʜʣʷ ʛʨʘʞʜʘʥ ʟʥʘʪʥʳʭ, ʠʟʚʝʩʪʥʳʭ ʠ ʜʦʩʪʦʡʥʳʭ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʥʝʩʪʠ ʢʘʢʫʶ-ʪʦ ʫʛʨʦʟʫ ʛʦʩʫʜʘʨʩʪʚʫ ʠ ʦʙʱʝʩʪʚʫ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʧʨʠʯʠʥʦʡ ʜʣʷ ʦʪʤʝʥʳ ʧʨʘʢʪʠʢʠ 

ʦʩʪʨʘʢʠʟʤʘ ʢʘʢ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʦʡ.  

ʆʜʥʘʢʦ ʧʦʣʥʦʩʪʴʶ ʨʝʜʫʮʠʨʦʚʘʪʴ ʬʝʥʦʤʝʥ ʦʩʪʨʘʢʠʟʤʘ ʢ ʧʦʣʠʪʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʧʦʣʠʩʝ ʙʳʣʦ 

ʙʳ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʨʝʩʣʝʜʦʚʘʣ ʠ ʨʷʜ ʜʨʫʛʠʭ ʟʘʜʘʯ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʥʝʜʦʧʫʱʝʥʠʷ 

ʪʠʨʘʥʠʯʝʩʢʦʡ ʚʣʘʩʪʠ ï ʦʜʥʘ ʠʟ ʥʠʭ. ʅʦ ʢʨʦʤʝ ʥʝʝ ʬʝʥʦʤʝʥ ʦʩʪʨʘʢʠʟʤʘ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʠ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʚʥʫʪʨʠ ʧʦʣʠʩʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʨʝʛʫʣʷʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʧʨʘʚʷʱʝʡ ʘʨʠʩʪʦʢʨʘʪʠʠ ʩʦ ʩʪʦʨʦʥʳ ʜʝʤʦʩʘ, ʚ ʯʝʤ ʦʥ ʤʦʛ ʙʳʪʴ 

ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʝʥ. 
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ʂʘʢ ʫʢʘʟʳʚʘʝʪ ɼ. ʂʘʛʘʥ, ʘʚʪʦʨʩʪʚʦ ʟʘʢʦʥʘ ʦʙ ʦʩʪʨʘʢʠʟʤʝ ʚ ɸʬʠʥʘʭ ʧʨʠʥʘʜʣʝʞʠʪ ʧʦʣʠʪʠʯʝʩʢʦʤʫ 

ʜʝʷʪʝʣʶ ʂʣʠʩʬʝʥʫ, ʢʦʪʦʨʳʡ ʧʦʧʳʪʘʣʩʷ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʨʦʮʝʜʫʨʳ, ʠʩʢʣʶʯʘʶʱʠʝ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʠʤ 

ʩʘʤʠʤ ʠʣʠ ʜʨʫʛʠʤʠ ʛʨʘʞʜʘʥʘʤʠ ʚʣʘʩʪʴʶ. ʉʦʙʨʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʣʠ ʞʠʪʝʣʠ ʧʦʣʠʩʘ ʧʦ ʧʦʚʦʜʫ 

ʧʨʝʜʩʪʦʷʱʝʡ ʧʨʦʮʝʜʫʨʳ ʦʩʪʨʘʢʠʟʤʘ, ʥʘʟʳʚʘʣʦʩʴ ʦʩʪʨʘʢʦʬʦʨʠʝʡ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʮʝʜʫʨʘ ʦʩʪʨʘʢʠʟʤʘ 

ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʩʦʩʪʦʷʚʰʝʡʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ, ʯʪʦʙʳ ʪʘʢʦʚʦʡ ʝʝ ʧʦʩʯʠʪʘʣʠ ʙʦʣʴʰʠʥʩʪʚʦ ʛʦʣʦʩʫʶʱʠʭ, 

ʧʨʠ ʵʪʦʤ ʩʤʷʛʯʝʥʠʝ ʥʘʢʘʟʘʥʠʷ ʚʳʩʪʫʧʘʣʦ ʢʘʢ ʬʘʢʪʦʨ, ʧʦʚʳʰʘʶʱʠʡ ʰʘʥʩʳ ʧʨʠʟʥʘʥʠʷ ʦʩʪʨʘʢʦʬʦʨʠʠ 

ʩʦʩʪʦʷʚʰʝʡʩʷ [16, c. 395].  

ʇʦ ʂʘʛʘʥʫ, ʦʩʪʨʘʢʠʟʤ ʚ ɸʬʠʥʘʭ ʪʦʛʦ ʚʨʝʤʝʥʠ ʦʙʝʩʧʝʯʠʚʘʣ ʧʦʣʠʪʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʘʬʠʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʚʳʩʪʫʧʘʣ ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʩʜʝʨʞʝʢ ʠ ʧʨʦʪʠʚʦʚʝʩʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʡ ʚʣʘʩʪʠ. ʀ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʩʪʨʘʢʠʟʤ ʧʝʨʝʩʪʘʣ ʨʘʙʦʪʘʪʴ ʠ ʙʳʣ ʦʪʤʝʥʝʥ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, 

ʝʜʠʥʩʪʚʦ ɸʬʠʥ ʠ ʜʨʫʛʠʭ ʛʨʝʯʝʩʢʠʭ ʧʦʣʠʩʦʚ ʚ ʮʝʣʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʰʘʪʥʫʣʦʩʴ, ʘʢʪʠʚʠʟʠʨʦʚʘʣʘʩʴ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʝʪʝʨʠʡ ï ʩʦʶʟʦʚ, ʟʘʱʠʱʘʶʱʠʭ ʘʨʠʩʪʦʢʨʘʪʠʶ ʦʪ ʧʨʠʪʷʟʘʥʠʡ ʜʝʤʦʩʘ.  

ʆʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʩʣʝʜʫʶʱʠʤʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʢʨʠʟʠʩʘʤʠ ʚ ʜʨʝʚʥʠʭ 

ɸʬʠʥʘʭ ʠ ʫʧʨʘʟʜʥʝʥʠʝʤ ʠʥʩʪʠʪʫʪʘ ʦʩʪʨʘʢʠʟʤʘ ʤʦʛʣʘ ʙʳʪʴ ʙʦʣʝʝ ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʩʪʨʘʢʠʟʤ 

ʧʨʠʤʝʥʷʣʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʢʨʝʪʥʳʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʫʙʣʠʯʥʦ ʠʟʚʝʩʪʥʳʤ ʬʠʛʫʨʘʤ, ʥʝʞʝʣʠ ʯʝʤ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʣʳʤ ʛʨʫʧʧʘʤ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʩʣʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʧʨʷʤʫʶ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ 

ʩʚʷʟʴ ʤʝʞʜʫ ʵʪʠʤʠ ʩʦʙʳʪʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʬʝʥʦʤʝʥ ʦʩʪʨʘʢʠʟʤʘ 

ʧʨʝʜʩʪʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʝʨʩʧʝʢʪʠʚʘʭ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʥʪʝʨʝʩʥʦ 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʘʤʠʤ ʜʨʝʚʥʠʤ ʛʨʝʢʘʤ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʠʭ ʪʝʢʩʪʘʭ ʦʪʨʘʟʠʣʠ ʩʦʚʨʝʤʝʥʥʦʝ ʠʤ ʷʚʣʝʥʠʝ 

ʦʩʪʨʘʢʠʟʤʘ. 

ʊʘʢ, ʦʜʥʦ ʠʟ ʧʝʨʚʝʡʰʠʭ ʫʧʦʤʠʥʘʥʠʡ, ʢʦʪʦʨʦʝ ʜʦʰʣʦ ʜʦ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʪʦʨʠʢʦʚ, ʧʨʠʥʘʜʣʝʞʠʪ 

ʦʨʘʪʦʨʫ ɸʥʜʦʢʠʜʫ, ʜʘʪʠʨʦʚʘʥʥʦʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ IV ʚʝʢʦʤ ʜʦ ʥ.ʵ. ʆʥ ʢʨʠʪʠʢʫʝʪ ʦʩʪʨʘʢʠʟʤ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʟʘ ʪʦ, ʯʪʦ ʠʥʩʪʠʪʫʪ ʥʘʨʫʰʘʝʪ ʪʦ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʧʦʟʜʥʝʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ çʧʨʝʟʫʤʧʮʠʠ ʥʝʚʠʥʦʚʥʦʩʪʠè: 

ʧʨʠʥʮʠʧ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪ ʥʘʢʘʟʘʥʠʶ, ʝʩʣʠ ʝʛʦ ʚʠʥʦʚʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦ 

ʥʝ ʜʦʢʘʟʘʥʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ɸʥʜʦʢʠʜ ʧʦʜʤʝʯʘʣ ʠ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʜʘʥʥʦʛʦ ʥʘʢʘʟʘʥʠʷ, ʦʩʪʨʘʢʠʟʤ ʢʘʢ ʥʘʢʘʟʘʥʠʝ 

ʟʘ ʩʦʚʝʨʰʝʥʠʝ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ ʦʪʜʝʣʴʥʳʭ ʛʨʘʞʜʘʥ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʠʰʢʦʤ 

ʞʝʩʪʢʠʤ, ʘ ʢʘʢ ʥʘʢʘʟʘʥʠʝ ʧʨʦʪʠʚ ʪʝʭ, ʢʪʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʩʚʦʝʛʦ ʧʨʝʩʪʫʧʥʦʛʦ ʧʦʩʷʛʘʪʝʣʴʩʪʚʘ ʠʟʙʨʘʣ 

ʛʦʩʫʜʘʨʩʪʚʦ ʚ ʮʝʣʦʤ ï ʩʣʠʰʢʦʤ ʤʷʛʢʠʤ. 

ɼʨʫʛʦʡ ʧʫʥʢʪ ʝʛʦ ʢʨʠʪʠʢʠ ʙʳʣ ʚ ʧʨʠʥʮʠʧʝ ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʟʛʥʘʥʠʝ ʢʘʢ ʪʠʧ ʥʘʢʘʟʘʥʠʷ. ɽʩʣʠ 

ʛʨʘʞʜʘʥʠʥ ʧʣʦʭ, ʪʦ, ʧʦ ʤʳʩʣʠ ɸʥʜʦʢʠʜʘ, ʚ ʠʟʛʥʘʥʠʠ ʦʥ ʦʩʪʘʥʝʪʩʷ ʪʘʢʠʤ ʞʝ ʧʣʦʭʠʤ, ʧʨʠʯʠʥʷʷ ʪʘʢʦʡ ʞʝ 

ʠʣʠ ʜʘʞʝ ʙʦʣʴʰʠʡ ʚʨʝʜ ʜʨʫʛʦʤʫ ʧʦʣʠʩʫ. ʂʨʦʤʝ ʪʦʛʦ, ɸʥʜʦʢʠʜ ʧʦʣʘʛʘʣ ʯʪʦ ʠʟʛʥʘʥʠʝ ʠʟ ʨʦʜʥʦʛʦ ʛʦʨʦʜʘ 

ʤʦʞʝʪ ʧʨʦʙʫʜʠʪʴ ʚ ʠʟʛʥʘʥʥʦʤ ʙʦʣʴʰʫʶ ʥʝʥʘʚʠʩʪʴ ʢ ʨʦʜʥʦʤʫ ʧʦʣʠʩʫ, ʯʝʤ ʜʦ ʩʘʤʦʛʦ ʠʟʛʥʘʥʠʷ. ɸ ʝʩʣʠ 

ʠʟʛʥʘʥʠʶ ʧʦʜʣʝʞʠʪ ʙʣʘʛʦʨʦʜʥʳʡ ʠ ʩʦʩʪʦʷʪʝʣʴʥʳʡ ʛʨʘʞʜʘʥʠʥ, ʪʦ ɸʥʜʦʢʠʜʫ ʵʪʦ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʝʱʝ ʙʦʣʝʝ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʩʦʙʩʪʚʝʥʥʳʡ ʛʦʨʦʜ ʫʧʫʩʢʘʝʪ ʪʫ ʧʦʣʴʟʫ, ʢʦʪʦʨʫʶ ʠʟʛʦʥʷʝʤʳʡ ʤʦʛ ʝʤʫ 

ʧʨʠʥʝʩʪʠ ʩʚʦʠʤʠ ʟʥʘʥʠʷʤʠ, ʩʦʩʪʦʷʥʠʝʤ, ʘ ʜʨʫʛʦʡ ʧʦʣʠʩ ʝʝ ʧʦʣʫʯʘʝʪ.  

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ɸʥʢʦʜʠʜ ʠʟʣʠʰʥʝ ʨʝʟʢʦ ʢʨʠʪʠʢʫʝʪ ʠʥʩʪʠʪʫʪ ʦʩʪʨʘʢʠʟʤʘ. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʨʷʜ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ɸʥʢʦʜʠʜ ï ʦʨʘʪʦʨ, ʠ ʜʘʥʥʳʡ ʪʝʢʩʪ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʠʪʦʨʠʯʝʩʢʫʶ ʢʨʠʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʛʜʝ ʬʘʢʪʳ ʠ ʦʮʝʥʢʠ ʤʦʛʫʪ ʠʩʢʘʞʘʪʴʩʷ 

ʥʘʤʝʨʝʥʥʦ ʩ ʮʝʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʠ ʛʨʦʤʢʦʩʪʠ ʟʚʫʯʘʥʠʷ ʪʝʢʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ ʪʝʢʩʪ 

ʷʚʣʷʝʪʩʷ ʧʦʣʠʪʠʯʝʩʢʠʤ ʧʘʤʬʣʝʪʦʤ, ʯʪʦ ʧʦ ʞʘʥʨʫ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʦʢ ʠ ʥʝ 

ʨʝʧʨʝʟʝʥʪʠʨʫʝʪ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʤʥʝʥʠʝ ʛʨʝʯʝʩʢʠʭ ʛʨʘʞʜʘʥ [10, c. 222]. 

ʆʜʥʘʢʦ, ʦʙʨʘʱʘʷʩʴ ʥʝ ʢ ʨʠʪʦʨʠʯʝʩʢʠʤ, ʘ ʢ ʬʠʣʦʩʦʬʩʢʠʤ ʪʝʢʩʪʘʤ, ʤʳ ʦʙʥʘʨʫʞʠʤ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʦʝ 

ʧʦʥʠʤʘʥʠʝ ʠʥʩʪʠʪʫʪʘ ʦʩʪʨʘʢʠʟʤʘ. ʊʘʢ, ʥʘ ʵʪʫ ʪʝʤʫ ʨʘʩʩʫʞʜʘʣ ʠ ʦʜʠʥ ʠʟ ʠʟʚʝʩʪʥʝʡʰʠʭ ʬʠʣʦʩʦʬʦʚ 

ɸʥʪʠʯʥʦʩʪʠ - ɸʨʠʩʪʦʪʝʣʴ. ʊʘʢ, ʚ ʩʚʦʝʡ çɸʬʠʥʩʢʦʡ ʧʦʣʠʪʠʠè ɸʨʠʩʪʦʪʝʣʴ ʦʙʨʘʱʘʝʪʩʷ ʢ ʠʩʪʦʨʠʠ 

ʩʪʘʥʦʚʣʝʥʠʷ ʠʥʩʪʠʪʫʪʘ ʦʩʪʨʘʢʠʟʤʘ, ʧʦʜʤʝʯʘʷ, ʯʪʦ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʘʥʦʚʣʝʥʠʝʤ 

ʛʨʘʞʜʘʥʩʢʦʡ ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʢʦʪʦʨʦʛʦ 

ʧʦʩʣʫʞʠʣʘ ʙʠʪʚʘ ʧʨʠ ʄʘʨʘʬʦʥʝ. 

ʆʩʤʳʩʣʝʥʠʶ ʠʥʩʪʠʪʫʪʘ ʦʩʪʨʘʢʠʟʤʘ ɸʨʠʩʪʦʪʝʣʴ ʧʦʩʚʷʱʘʝʪ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʠ ʚ ʪʝʢʩʪʝ çʇʦʣʠʪʠʢʘè. 

ʊʘʤ ʦʥ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʩʪʠʪʫʪʘ ʦʩʪʨʘʢʠʟʤʘ ʧʨʦʜʠʢʪʦʚʘʥʦ ʙʳʣʦ ʦʙʲʝʢʪʠʚʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʪʨʝʤʣʝʥʠʝʤ ʧʦʣʠʩʦʚ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʛʨʘʞʜʘʥ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʷʨʢʠʤʠ ʠ ʘʢʪʠʚʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʥʠʤʘʣʠʩʴ ʢʘʢ ʬʘʢʪʦʨ ʜʠʩʛʘʨʤʦʥʠʠ ʧʦʣʠʩʘ ʢʘʢ 

ʮʝʣʦʩʪʥʦʛʦ ʦʨʛʘʥʠʟʤʘ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ, ʧʦ ɸʨʠʩʪʦʪʝʣʶ, ʩʧʝʮʠʬʠʯʥʘ ʜʣʷ ʣʶʙʦʛʦ ʪʠʧʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʘʢ ʦʣʠʛʘʨʭʠʠ, ʪʘʢ ʠ ʜʝʤʦʢʨʘʪʠʠ, ʠ ʘʨʠʩʪʦʢʨʘʪʠʠ [1, c. 132]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʨʠʩʪʦʢʨʘʪʠʷ 

ʢʘʟʘʣʘʩʴ ɸʨʠʩʪʦʪʝʣʶ ʥʘʠʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʠ ʧʦʪʦʤʫ ʧʨʦʮʝʜʫʨʘ 

ʦʩʪʨʘʢʠʟʤʘ ʚʥʫʪʨʠ çʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʦʨʤ ʧʨʘʚʣʝʥʠʷè ʪʘʢʠʭ, ʢʘʢ ʜʝʤʦʢʨʘʪʠʷ ʠʣʠ ʘʨʠʩʪʦʢʨʘʪʠʷ, 

ɸʨʠʩʪʦʪʝʣʶ ʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʦʣʠʛʘʨʭʠʷʭ ʠ ʪʠʨʘʥʠʷʭ, ʧʦ ʤʥʝʥʠʶ 

ʬʠʣʦʩʦʬʘ, ʦʩʪʨʘʢʠʟʤ ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʚʣʘʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʦʪʚʝʯʘʝʪ ʥʝ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʦʙʱʝʩʪʚʘ, ʘ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʣʠʛʘʨʭʦʚ ʠʣʠ ʪʠʨʘʥʘ. 
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ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʝ ʢ ʛʘʨʤʦʥʠʠ ʧʦʣʠʩʘ ʢʘʢ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ, ʛʜʝ ʣʠʮʘ, ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ 

ʦʩʪʨʘʢʠʟʤʫ, ʧʦʥʠʤʘʶʪʩʷ ʢʘʢ ʥʘʨʫʰʘʶʱʠʝ ʵʪʫ ʛʘʨʤʦʥʠʶ, ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ ʢʦʩʤʦʮʝʥʪʨʠʯʝʩʢʦʛʦ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʜʨʝʚʥʠʭ ʛʨʝʢʦʚ ʚ ʮʝʣʦʤ, ʠ ɸʨʠʩʪʦʪʝʣʴ ʟʜʝʩʴ ï ʥʝ ʠʩʢʣʶʯʝʥʠʝ. 

ɼʣʷ ɸʨʠʩʪʦʪʝʣʷ ʬʝʥʦʤʝʥ ʦʩʪʨʘʢʠʟʤʘ ï ʚʝʩʴʤʘ ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʬʝʥʦʤʝʥ. ʇʳʪʘʷʩʴ ʩʦʦʪʥʝʩʪʠ ʝʛʦ 

ʩʦ ʩʚʦʠʤ ʧʦʥʠʤʘʥʠʝʤ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʦʥ ʦʙʥʘʨʫʞʠʚʘʝʪ, ʯʪʦ ʦʥ ʧʦʜ ʥʝʛʦ ʛʜʝ-ʪʦ ʧʦʜʧʘʜʘʝʪ, ʘ ʛʜʝ-ʪʦ ï ʥʝʪ. 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʩʪʨʘʢʠʟʤ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʧʨʘʚʠʪʴ çʥʝʧʨʘʚʠʣʴʥʫʶè ʬʦʨʤʫ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ɸʨʠʩʪʦʪʝʣʴ ʥʘʭʦʜʠʪ ʝʤʫ ʦʧʨʘʚʜʘʥʠʝ ʠ ʩʯʠʪʘʝʪ ʝʛʦ ʩʧʨʘʚʝʜʣʠʚʳʤ, ʥʦ ʚʦ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʝʣʦ ʦʙʩʪʦʠʪ ʥʘʦʙʦʨʦʪ. ʆʜʥʘʢʦ ʚ ʠʜʝʘʣʴʥʦʤ, ʧʦʯʪʠ ʫʪʦʧʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝ, ʠʥʩʪʠʪʫʪʫ ʦʩʪʨʘʢʠʟʤʘ ɸʨʠʩʪʦʪʝʣʴ ʥʝ ʥʘʭʦʜʠʪ ʤʝʩʪʘ. ʗʨʢʠʡ, ʘʢʪʠʚʥʳʡ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ 

ʛʨʘʞʜʘʥʠʥ ʩʢʦʨʝʝ ʜʦʣʞʝʥ ʙʳʣ ʩʪʘʪʴ ʘʨʭʦʥʪʦʤ, ʥʝʞʝʣʠ ʯʝʤ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪ ʦʩʪʨʘʢʠʟʤʫ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʇʣʘʪʦʥʘ, ʪʦ ʦʥ ʥʝ ʟʘʥʠʤʘʣʩʷ ʠʟʫʯʝʥʠʝʤ ʦʩʪʨʘʢʠʟʤʘ ʢʘʢ ʢʫʣʴʪʫʨʥʳʤ ʠ ʧʨʘʚʦʚʳʤ 

ʬʝʥʦʤʝʥʦʤ, ʦʜʥʘʢʦ ʚ ʝʛʦ ʜʠʘʣʦʛʝ çɻʦʨʛʠʡè ʫʧʦʤʠʥʘʝʪʩʷ ʂʠʤʦʥ, ʦʜʥʘʞʜʳ ʧʦʜʚʝʨʛʥʫʚʰʠʡʩʷ ʦʩʪʨʘʢʠʟʤʫ.  

ʇʣʘʪʦʥ ʚʳʩʢʘʟʘʣʩʷ ʦ ʝʛʦ ʠʟʛʥʘʥʠʠ ʢʘʢ ʦ ʧʦʩʪʫʧʢʝ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ çʥʝ ʩʣʳʰʘʪʴ ʛʦʣʦʩʘè 

ʂʠʤʦʥʘ ʚ ɸʬʠʥʘʭ ʝʱʝ ʜʝʩʷʪʴ ʣʝʪ [8, c. 211]. ɿʜʝʩʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʚ ʕʣʣʘʜʝ ʪʦʛʦ ʚʨʝʤʝʥʠ ʝʱʝ ʥʝ ʧʨʠʚʝʣ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʠʩʴʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʯʘʩʪʠʝ ʚ ʧʫʙʣʠʯʥʦʡ ʞʠʟʥʠ ʙʳʣʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʥʦʡ ʨʝʯʠ, 

ʧʫʙʣʠʯʥʦʡ ʚʝʨʙʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʪʘʢ ʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʨʦʜʥʳʝ ʩʦʙʨʘʥʠʷ, ʜʠʩʢʫʩʩʠʠ ʠ ʪ.ʜ. ʊʝʤ ʩʘʤʳʤ, 

ʢʦʛʜʘ ʢʘʢʦʡ-ʣʠʙʦ ʛʨʘʞʜʘʥʠʥ ʧʦʜʚʝʨʛʘʣʩʷ ʦʩʪʨʘʢʠʟʤʫ, ʦʥ ʪʝʨʷʣ ʚʩʷʢʠʝ ʜʝʡʩʪʚʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʤʦʛ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʠ ʚʣʠʷʪʴ ʥʘ ʧʨʠʥʷʪʠʝ ʢʘʢʠʭ-ʣʠʙʦ 

ʨʝʰʝʥʠʡ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʦʩʪʨʘʢʠʟʤ ʚʳʩʪʫʧʘʣ 

ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʙʦʨʴʙʳ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠ. 

ʆʙʨʘʪʠʤʩʷ ʪʘʢʞʝ ʢ ʨʝʮʝʧʮʠʠ ʠʥʩʪʠʪʫʪʘ ʦʩʪʨʘʢʠʟʤʘ ʚ ʵʣʣʠʥʠʩʪʠʯʝʩʢʦʡ ʬʠʣʦʩʦʬʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʢʠʥʠʯʝʩʢʦʡ ʠ ʩʪʦʠʯʝʩʢʦʡ ʤʳʩʣʠ. ʆʜʥʘʢʦ ʟʜʝʩʴ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʢ ʵʧʦʭʝ ʵʣʣʠʥʠʟʤʘ ʠʥʩʪʠʪʫʪ 

ʦʩʪʨʘʢʠʟʤʘ ʚ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʙʳʣ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʫʧʘʜʢʘ ʠ ʥʝ ʧʨʝʜʩʪʘʚʘʣ ʚ ʪʝʭ ʬʦʨʤʘʭ, ʚ ʢʦʪʦʨʳʭ ʝʛʦ 

ʠʟʫʯʘʶʪ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 

ʌʠʣʦʩʦʬʠʷ ʢʠʥʠʢʦʚ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʠʜʝʝ, ʯʪʦ ʚʩʝ ʣʶʜʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʵʪʥʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ ʠʣʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʯʘʩʪʷʤʠ ʝʜʠʥʦʡ ʚʩʝʣʝʥʩʢʦʡ 

ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʣʞʥʳ ʩʯʠʪʘʪʴ ʩʝʙʷ ʛʨʘʞʜʘʥʘʤʠ ʚʩʝʛʦ ʤʠʨʘ. ʕʪʘ ʠʜʝʷ ʥʝʩʢʦʣʴʢʦ ʩʪʘʚʠʣʘ ʧʦʜ ʩʦʤʥʝʥʠʝ 

ʠʥʩʪʠʪʫʪ ʦʩʪʨʘʢʠʟʤʘ ʢʘʢ ʪʘʢʦʚʦʡ, ʚʝʜʴ ʝʩʣʠ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ çʛʨʘʞʜʘʥʠʥʦʤ ʤʠʨʘè, ʪʦ ʩʘʤʘ 

ʧʨʦʮʝʜʫʨʘ ʠʟʛʥʘʥʠʷ ʝʛʦ ʠʟ çʨʦʜʥʦʛʦè ʧʦʣʠʩʘ ʩʪʘʥʦʚʠʪʩʷ ʘʙʩʫʨʜʥʦʡ. 

ʂʠʥʠʢʠ ʚʠʜʝʣʠ ʚ ʠʜʝʘʣʝ ʢʦʩʤʦʧʦʣʠʪʠʟʤʘ ʧʫʪʴ ʢ ʤʠʨʫ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʩʚʦʙʦʜʝ, ʢʦʪʦʨʳʝ, ʧʦ ʠʭ 

ʤʥʝʥʠʶ, ʜʦʣʞʥʳ ʙʳʣʠ ʩʪʘʪʴ ʙʘʟʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʦ ʯʝʤ ʧʠʰʝʪ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ɹʨʦʚʢʠʥ 

ɺ.ɺ., çʧʦʥʷʪʠʝ çʛʨʘʞʜʘʥʠʥ ʤʠʨʘè (ʢʦʩʤʦʧʦʣʠʪ) ʷʚʣʷʝʪʩʷ ʚʳʩʰʝʡ ʬʦʨʤʦʡ ʛʨʘʞʜʘʥʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ 

ʦʙʦʟʥʘʯʘʝʪ ʩʦʟʥʘʥʠʝ ʩʚʦʝʡ ʩʚʷʟʠ ʩ ʧʨʠʨʦʜʦʡ ʠ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, ʩʦʟʥʘʥʠʝ ʩʚʦʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʪʦ, ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʠʨʝè [2, c. 28]. 

ʂʠʥʠʢʠ ʦʪʢʣʦʥʷʣʠ ʠʜʝʶ ʦ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʘʥʠʮʘʭ ʠ ʩʯʠʪʘʣʠ, ʯʪʦ ʣʶʜʠ ʜʦʣʞʥʳ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ 

ʥʘ ʩʚʦʝʡ ʚʥʫʪʨʝʥʥʝʡ ʞʠʟʥʠ ʠ ʨʘʟʚʠʚʘʪʴ ʩʚʦʡ ʜʫʭʦʚʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʠʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʦʡ. ʆʥʠ ʧʨʠʟʥʘʚʘʣʠ ʦʙʱʠʝ ʮʝʥʥʦʩʪʠ ʠ 

ʨʘʟʜʝʣʷʣʠ ʠʜʝʶ, ʯʪʦ ʚʩʝ ʣʶʜʠ ʨʘʚʥʳ ʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʘʚʦ ʥʘ ʩʚʦʙʦʜʥʳʡ ʚʳʙʦʨ ʞʠʟʥʝʥʥʦʛʦ ʧʫʪʠ, 

ʧʨʦʧʦʚʝʜʦʚʘʣʠ ʘʩʢʝʟʫ ʠ ʩʪʨʝʤʣʝʥʠʝ ʢ ʧʨʦʩʪʦʪʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʠʥʩʪʠʪʫʪ ʦʩʪʨʘʢʠʟʤʘ ʙʳʣ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʢʠʥʠʢʦʚ ʙʝʩʩʤʳʩʣʝʥʥʳʤ ʠ ʙʝʩʧʦʣʝʟʥʳʤ. 

ʂʠʥʠʢʠ ʚʠʜʝʣʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʢʨʠʪʠʢʝ ʜʨʫʛʠʝ ʠʜʝʘʣʳ, ʦʥʠ ʧʨʠʟʳʚʘʣʠ ʥʝ ʠʟʛʦʥʷʪʴ, ʘ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʦʙʱʝʩʪʚʘ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʧʦʚʝʜʝʥʠʠ, ʚ ʚʠʜʝ ʦʧʨʝʜʝʣʝʥʥʳʭ çʧʝʨʬʦʨʤʘʥʩʦʚè. 

ʂʠʥʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘʮʠʠ ʪʘʢʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʦʝ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʥʘʠʙʦʣʝʝ 

ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʦʙʱʝʩʪʚʦ ʢ ʩʯʘʩʪʴʶ, ʚʠʜʝʣʠ ʧʝʨʬʦʨʤʘʪʠʚ.  

ɻʦʚʦʨʷ ʞʝ ʦ ʩʪʦʠʢʘʭ, ʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʠʥʩʪʠʪʫʪʫ ʦʩʪʨʘʢʠʟʤʘ ʤʦʞʥʦ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʩʭʦʜʷ ʠʟ 

ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʫʜʨʦʩʪʠ ʠ ʩʚʦʙʦʜʳ, ʛʜʝ ʧʝʨʚʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʩʣʝʜʥʶʶ. ʀʭ ʠʜʝʠ ʙʣʠʟʢʠ ʢ ʠʜʝʷʤ ʢʦʩʤʦʧʦʣʠʪʠʟʤʘ, ʯʪʦ ʤʳ ʫʞʝ ʦʧʠʩʳʚʘʣʠ ʫ ʢʠʥʠʢʦʚ, ʦʜʥʘʢʦ çʤʫʜʨʳʝ 

ʣʶʜʠè ʚ ʵʪʦʤ çʦʙʱʝʤè ʛʦʩʫʜʘʨʩʪʚʝ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ.  

ʂ ʧʨʠʤʝʨʫ, ʦʜʠʥ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʩʪʦʠʯʝʩʢʦʡ ʬʠʣʦʩʦʬʠʠ ɿʝʥʦʥ ʂʠʪʠʡʩʢʠʡ ʛʦʚʦʨʠʪ ʦʙ ʵʪʦʤ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çɿʝʥʦʥ, ʟʘʙʦʪʷʩʴ, ʢʘʢ ʠ ʚʩʷʢʠʡ ʜʨʫʛʦʡ, ʦ ʜʦʙʨʦʜʝʪʝʣʠ, ʩʤʝʣʦ ʚʳʩʢʘʟʘʣʩʷ ʦ ʪʦʤ, ʯʪʦ 

ʜʫʨʥʳʝ ʣʶʜʠ ʥʝ ʨʘʚʥʳ ʚ ʧʨʘʚʘʭ ʩ ʭʦʨʦʰʠʤʠ. ɸ ʠʤʝʥʥʦ ʦʥ ʛʦʚʦʨʠʪ: çʈʘʟʚʝ ʥʝ ʙʫʜʝʪ ʥʘʢʘʟʘʥ ʯʝʣʦʚʝʢ 

ʥʝʛʦʜʥʳʡ, ʝʩʣʠ ʚʦʟʨʘʟʠʪ ʜʦʙʨʦʜʝʪʝʣʴʥʦʤʫ?è. ʆʜʥʘʢʦ, ʝʜʚʘ ʣʠ ʦʥʠ ʤʦʛʣʠ ʚ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʝʥʥʦʛʦ ʤʝʪʦʜʘ 

ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʢʘʟʘʥʠʷ ʧʦʣʘʛʘʪʴ ʦʩʪʨʘʢʠʟʤ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʝ ʥʘʢʘʟʘʥʠʝ, ʩʦʛʣʘʩʥʦ ʩʪʦʠʯʝʩʢʦʡ ʬʠʣʦʩʦʬʠʠ, 

ʥʝ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʩʪʨʘʜʘʥʠʷ ʪʦʤʫ, ʢʪʦ ʜʦʩʪʠʛ ʩʦʩʪʦʷʥʠʷ ʘʚʪʘʨʢʠʠ - ʧʦʣʥʦʡ ʜʫʰʝʚʥʦʡ 

ʥʝʚʦʟʤʫʪʠʤʦʩʪʠ.  

ʆʙ ʵʪʦʤ ʧʠʩʘʣ ʠ ʩʪʦʠʢ ʄʘʨʢ ɸʚʨʝʣʠʡ ɸʥʪʦʥʠʥ: çʊʦʛʜʘ ʦʥ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʠʟʛʥʘʥʠʝ, ï ʥʝ ʙʦʣʝʝ ʯʝʤ 

ʧʝʨʝʤʝʥʘ ʤʝʩʪʘ, ʘ ʪʦʛʘ ʩ ʧʫʨʧʫʨʥʦʡ ʧʦʣʦʩʦʡ ï ʪʦ, ʢ ʯʝʤʫ ʦʥ ʩʪʨʝʤʠʣʩʷ, ʨʘʜʠ ʯʝʛʦ ʙʳʣ ʛʦʪʦʚ ʥʘ ʚʩʝ ï ʥʝ 

ʙʦʣʝʝ ʯʝʤ ʦʚʝʯʴʷ ʰʝʨʩʪʴ, ʠʩʧʘʯʢʘʥʥʘʷ ʢʨʦʚʴʶ ʨʘʢʫʰʢʠè [9]. 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʩʤʳʩʣʝʥʠʷ ʠʥʩʪʠʪʫʪʘ ʦʩʪʨʘʢʠʟʤʘ ʚ ɼʨʝʚʥʝʤ ʈʠʤʝ, ʪʦ ʩʨʝʜʠ ʚʠʜʥʳʭ ʜʝʷʪʝʣʝʡ 

ʢʫʣʴʪʫʨʳ ʦʩʪʨʘʢʠʟʤ ʪʘʢʞʝ ʚʦʩʧʨʠʥʠʤʘʣʩʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩ ʠʟʚʝʩʪʥʦʡ ʢʨʠʪʠʢʦʡ. 

ʊʘʢ, ʎʠʮʝʨʦʥ, ʥʘʧʨʠʤʝʨ, ʚʠʜʝʣ ʚ ʦʩʪʨʘʢʠʟʤʝ ʣʠʰʴ ʩʣʝʧʦʪʫ ʠ ʥʝʙʣʘʛʦʜʘʨʥʦʩʪʴ ʘʬʠʥʩʢʠʭ ʛʨʘʞʜʘʥ 

ʢ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʨʦʜʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʩʚʦʝʛʦ ʧʦʣʠʩʘ [7, c. 257]. 

ʀʩʢʣʶʯʝʥʠʝ ʠʟ ʦʙʱʝʛʦ ʧʨʘʚʠʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʇʣʫʪʘʨʭ. ʆʥ ʚʠʜʝʣ ʚ ʩʦʮʠʘʣʴʥʦʤ ʦʩʪʨʘʢʠʟʤʝ 

ʦʙʱʝʢʫʣʴʪʫʨʥʳʡ ʤʦʪʠʚ çʢʦʟʣʘ ʦʪʧʫʱʝʥʠʷè, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʵʬʬʝʢʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʝʤ, 

ʦ ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʣ ʎʠʮʝʨʦʥ. ɽʩʣʠ ʜʣʷ ʎʠʮʝʨʦʥʘ ʦʩʪʨʘʢʠʟʤ ï ʧʨʦʷʚʣʝʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʟʘʚʠʩʪʣʠʚʦʡ 

ʧʨʠʨʦʜʳ ʘʬʠʥʩʢʠʭ ʛʨʘʞʜʘʥ, ʪʦ ʜʣʷ ʇʣʫʪʘʨʭʘ ʦʩʪʨʘʢʠʟʤ, ʥʘʦʙʦʨʦʪ, ʧʦʟʚʦʣʷʝʪ ʩ ʟʘʚʠʩʪʴʶ ʩʧʨʘʚʠʪʴʩʷ, 

ʦʩʪʨʘʢʠʟʤ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʪʘʨʩʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

ʇʣʫʪʘʨʭ ʧʦʣʘʛʘʝʪ, ʯʪʦ, ʠʩʢʣʶʯʘʷ ʛʨʘʞʜʘʥʠʥʘ ʠʟ ʦʙʱʝʩʪʚʘ, ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʥʘʭʦʜʠʣʘ ʛʫʤʘʥʥʳʡ 

ʚʳʭʦʜ ʩʚʦʝʤʫ ʥʝʥʘʚʠʩʪʥʦʤʫ ʥʘʯʘʣʫ, ʛʜʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʵʪʦ ʥʘʯʘʣʦ ʤʦʛʣʦ ʧʨʠʦʙʨʝʩʪʠ ʙʦʣʝʝ 

ʜʝʩʪʨʫʢʪʠʚʥʦʝ ʜʣʷ ʦʙʱʝʩʪʚʘ ʠʟʤʝʨʝʥʠʝ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʩʪʘʥʦʚʠʣʦʩʴ ʘʢʪʫʘʣʴʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʩʦʮʠʘʣʴʥʦ-

ʧʦʣʠʪʠʯʝʩʢʠʭ ʢʨʠʟʠʩʦʚ, ʛʜʝ ʚʤʝʩʪʦ ʠʟʛʥʘʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʘʢʪʠʚʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʤʦʛʣʘ ʞʜʘʪʴ 

ʠ ʭʫʜʰʘʷ ʫʯʘʩʪʴ. ʇʣʫʪʘʨʭ ʚʠʜʝʣ ʚ ʦʩʪʨʘʢʠʟʤʝ ʜʘʞʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʝʧʝʥʴ ʧʦʯʝʪʥʦʩʪʠ ʜʣʷ ʠʟʛʥʘʥʥʦʛʦ, ʢʘʢ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʩʥʠʩʭʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʛʫʤʘʥʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʜʝʤʦʩʘ [8, c. 802]. 

ɺ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʢʠ ʚʦʟʟʨʝʥʠʡ ʥʘ ʩʫʱʥʦʩʪʴ ʦʩʪʨʘʢʠʟʤʘ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʢʦʨʨʝʣʷʮʠʶ, ʛʜʝ ʩ ʫʜʘʣʝʥʠʝʤ ʚʦ ʚʨʝʤʝʥʠ ʦʪ ʨʝʘʣʴʥʳʭ ʧʨʘʢʪʠʢ ʦʩʪʨʘʢʠʟʤʘ ʦʮʝʥʢʘ ʧʦʩʣʝʜʥʝʛʦ ʩʪʘʥʦʚʠʣʘʩʴ 

ʚʩʝ ʙʦʣʝʝ ʧʦʟʠʪʠʚʥʦʡ. 

ɺʦ II  ʚʝʢʝ ʜʦ ʥ.ʵ. ʧʦʟʠʪʠʚʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʥʩʪʠʪʫʪʫ ʦʩʪʨʘʢʠʟʤʘ ʜʘʚʘʣ ʩʦʬʠʩʪ ʕʣʠʡ ɸʨʠʩʪʠʜ. 

ʆʥ ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ ʧʨʦʮʝʜʫʨʘ ʦʩʪʨʘʢʠʟʤʘ ʥʦʩʠʣʘ ʣʝʛʠʪʠʤʥʳʡ ʠ ʟʘʢʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʣʠ, 

ʧʦ ɸʨʠʩʪʠʜʫ, ʠ ʨʝʘʣʴʥʳʝ ʩʣʫʯʘʠ. ʊʘʢ, ɸʨʠʩʪʠʜ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʠʟʛʥʘʥʥʳʝ ʂʠʤʦʥ ʠ ʌʝʤʠʩʪʦʢʣ ʙʳʣʠ 

ʧʦʜʚʝʨʞʝʥʳ ʦʩʪʨʘʢʠʟʤʫ ʦʙʦʩʥʦʚʘʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʪʦʛʦ ʪʨʝʙʦʚʘʣʘ ʥʝ ʩʣʝʧʘʷ ʚʦʣʷ ʥʘʨʦʜʘ, ʘ ʨʘʙʦʪʘʶʱʠʡ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʟʘʢʦʥ. ʉʘʤ ʟʘʢʦʥ ʦʥ ʥʝ ʦʮʝʥʠʚʘʝʪ ʩʫʛʫʙʦ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʦʜʥʘʢʦ ʬʘʢʪ ʝʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʜʦʣʞʝʥ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʙʣʶʜʘʪʴʩʷ ʛʨʘʞʜʘʥʘʤʠ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦ. ʊʘʢʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʤʦʛʣʘ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʠ ʪʝʤ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʤ ʢʦʥʪʝʢʩʪʦʤ, ʚ ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʛʨʫʞʝʥ ɸʨʠʩʪʠʜ. ʆʥ ʧʠʩʘʣ ʚ ʫʩʣʦʚʠʷʭ 

ʨʠʤʩʢʦʛʦ ʧʨʘʚʦʩʦʟʥʘʥʠʷ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʢʦʪʦʨʦʡ ʧʦʣʠʪʠʯʝʩʢʘʷ ʞʠʟʥʴ ʛʨʝʯʝʩʢʠʭ ɸʬʠʥ ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ʚ 

ʠʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʛʜʝ ʦʩʪʨʘʢʠʟʤ ʢʘʢ ʧʨʠʤʝʨ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʛʦ ʩʣʝʜʦʚʘʥʠʷ ʟʘʢʦʥʫ ʤʦʛ 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʪʴʩʷ ʨʠʤʩʢʠʤ ʨʝʘʣʠʷʤ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʝʪʝʨʧʝʚʘʶʱʠʤ ʧʦʣʠʪʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ ʠ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʧʨʘʚʦʚʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. 

ɼʨʫʛʦʡ ʨʠʤʩʢʠʡ ʜʝʷʪʝʣʴ ʢʫʣʴʪʫʨʳ ʚʨʝʤʝʥ ʟʘʢʘʪʘ ʈʠʤʩʢʦʡ ʀʤʧʝʨʠʠ, ʧʠʩʘʪʝʣʴ ɽʚʥʘʮʠʡ ʪʘʢʞʝ 

ʧʠʩʘʣ ʦ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʤ ʬʝʥʦʤʝʥʝ ʦʩʪʨʘʢʠʟʤʘ, ʧʦʜʤʝʯʘʷ ʤʷʛʢʠʡ ʭʘʨʘʢʪʝʨ ʜʘʥʥʦʛʦ ʥʘʢʘʟʘʥʠʷ. ɽʚʥʘʮʠʡ 

ʙʳʣ ʩʦʚʨʝʤʝʥʥʠʢʦʤ ʩʦʙʳʪʠʡ, ʢʦʛʜʘ ʚʨʘʯ ʆʨʠʙʘʩʠʡ, ʧʨʠʙʣʠʞʝʥʥʳʡ ʢ ʠʤʧʝʨʘʪʦʨʫ ʖʣʠʘʥʘ, ʙʳʣ ʧʦʜʚʝʨʞʝʥ 

ʩʩʳʣʢʝ, ʥʝ ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ ʪʘʢʠʝ ʫʩʣʦʚʠʷ, ʢʘʢ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʡ ʦʩʪʨʘʢʠʟʤ (ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʩʦʭʨʘʥʝʥʠʝ ʟʘ ʠʟʛʥʘʥʥʳʤ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ [11, c. 34].  

ɺ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʚʠʟʘʥʪʠʡʩʢʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʤʳʩʣʠ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʡ ʬʝʥʦʤʝʥ ʦʩʪʨʘʢʠʟʤʘ 

ʧʦʥʠʤʘʣʩʷ ʩʢʦʨʝʝ ʥʝʛʘʪʠʚʥʦ. ɺʩʣʝʜʩʪʚʠʝ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦʡ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʫʜʘʣʝʥʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ 

ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʘʥʪʠʯʥʦʛʦ ʦʩʪʨʘʢʠʟʤʘ ʉʫʨʠʢʦʚʘ ʀ.ɽ, ʚʠʟʘʥʪʠʡʩʢʘʷ ʤʳʩʣʴ ʩʫʱʝʩʪʚʝʥʥʦ ʠʩʢʘʞʘʣʘ 

ʩʫʱʥʦʩʪʴ ʦʩʪʨʘʢʠʟʤʘ ʚ ʩʚʦʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ. ɻʣʘʚʥʳʤ ʧʫʥʢʪʦʤ ʠʭ ʢʨʠʪʠʢʠ ʚʳʩʪʫʧʘʣʦ ʫʙʝʞʜʝʥʠʝ ʦ 

ʥʝʦʧʨʘʚʜʘʥʥʦʩʪʠ ʠʟʛʥʘʥʠʷ ʠʟ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʣʠʩʘ ʥʘʠʙʦʣʝʝ ʚʳʜʘʶʱʠʭʩʷ ʣʶʜʝʡ, ʜʦʩʪʦʠʥʩʪʚʘ ʢʦʪʦʨʳʭ 

ʘʬʠʥʩʢʠʤ ʜʝʤʦʩʦʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʠʟʘʥʪʠʡʩʢʠʭ ʤʳʩʣʠʪʝʣʝʡ, ʚʦʩʧʨʠʥʠʤʘʣʠʩʴ ʢʘʢ ʧʦʨʦʢʠ [11, c. 36]. 

ʊʝʤ ʩʘʤʳʤ, ʦʙʦʙʱʘʷ ʢʨʘʪʢʠʡ ʵʢʩʢʫʨʩ ʚ ʠʩʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʪʨʘʢʠʟʤʘ, ʦʮʝʥʢʠ ʝʛʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʣʠ ʥʝʛʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʘʬʠʥʩʢʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚ ʥʠʭ ʜʚʝ 

ʛʝʥʝʨʘʣʴʥʳʝ ʣʠʥʠʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʭʘʨʘʢʪʝʨ ʦʮʝʥʢʠ ʦʩʪʨʘʢʠʟʤʘ. 

ʉʘʤʘ ʦʮʝʥʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʙʦʨʦʤ ʧʝʨʩʧʝʢʪʠʚʳ, ʠʟʥʫʪʨʠ ʢʦʪʦʨʦʡ ʵʪʦ ʦʮʝʥʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ. 

ʊʘʢ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʯʢʝ ʟʨʝʥʠʷ ʮʝʣʦʛʦ, ʢʦʪʦʨʫʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʦʩʫʜʘʨʩʪʚʦ, ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ, ʠ ʪʦʯʢʝ 

ʟʨʝʥʠʷ ʯʘʩʪʥʦʛʦ, ʢʦʪʦʨʫʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʜʝʣʴʥʳʡ ʛʨʘʞʜʘʥʠʥ. ʇʨʠʚʝʨʞʝʥʥʦʩʪʴ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʤʫ 

ʢʣʘʩʩʫ ʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʬʝʥʦʤʝʥ ʦʩʪʨʘʢʠʟʤʘ ʧʦʥʠʤʘʣʩʷ ʩʢʦʨʝʝ ʥʝʛʘʪʠʚʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʥʠʡ 

ʚʦʩʧʨʠʥʠʤʘʣʩʷ ʢʘʢ ʫʛʨʦʟʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʘʨʠʩʪʦʢʨʘʪʠʠ ʢʘʢ ʪʘʢʦʚʦʡ. ʕʪʦ ʠʤʝʥʥʦ ʠʥʜʠʚʠʜʫʘʣʠʩʪʠʯʝʩʢʘʷ 

ʪʦʯʢʘ ʟʨʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʘʨʠʩʪʦʢʨʘʪʠʷ ï ʩʝʛʤʝʥʪ ʦʙʱʝʩʪʚʘ, ʘ ʥʝ ʝʛʦ ʮʝʣʦʝ. ʀʤʝʥʥʦ ʪʘʢʫʶ ʧʦʟʠʮʠʶ ʟʘʥʠʤʘʣ 

ʫʧʦʤʷʥʫʪʳʡ ʥʘʤʠ ʚʳʰʝ ɸʥʜʦʢʠʜ.  

ɸʨʠʩʪʦʪʝʣʴ ʞʝ ʚʳʩʢʘʟʳʚʘʣ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ. ʆʥ ʠʩʭʦʜʠʣ ʠʟ ʧʨʠʦʨʠʪʝʪʘ 

ʜʦʩʪʠʞʝʥʠʷ ʙʣʘʛʘ ʧʦʣʠʩʘ ʢʘʢ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʘ ʦʪʜʝʣʴʥʦʛʦ ʠʥʜʠʚʠʜʘ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ. ʇʨʠ ʚʩʝʭ ʥʝʜʦʩʪʘʪʢʘʭ ʠʥʩʪʠʪʫʪʘ ʦʩʪʨʘʢʠʟʤʘ, ʢʦʪʦʨʳʝ ɸʨʠʩʪʦʪʝʣʴ ʧʨʠʟʥʘʚʘʣ, ʦʥ ʚʩʝ 

ʞʝ ʧʨʝʜʩʪʘʚʣʷʣʩʷ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦʡ ʤʝʨʦʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʘʬʠʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ. ʇʨʠʯʠʥʘ ʞʝ, ʧʦ ʢʦʪʦʨʦʡ ʵʪʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʜʦʤʠʥʘʥʪʫ, ʣʝʞʘʣʘ ʚ ʧʣʦʩʢʦʩʪʠ 

ʘʥʪʠʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʚ ʝʛʦ ʭʦʣʠʩʪʠʯʝʩʢʦʤ ʭʘʨʘʢʪʝʨʝ, ʛʜʝ ʮʝʣʦʝ ʧʦʥʠʤʘʣʦʩʴ ʢʘʢ ʥʝʯʪʦ ʥʘʤʥʦʛʦ ʙʦʣʝʝ 

ʮʝʥʥʦʝ, ʯʝʤ ʝʛʦ ʯʘʩʪʠ. 

ʇʣʫʪʘʨʭʫ ʚ ʩʚʦʠʭ ʨʘʟʤʳʰʣʝʥʠʷʭ ʫʜʘʣʦʩʴ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʦʙʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʧʦʜʯʝʨʢʠʚʘʷ, ʯʪʦ 

ʦʩʪʨʘʢʠʟʤ ʠʤʝʝʪ ʮʝʥʥʦʩʪʴ, ʢʘʢ ʠ ʜʣʷ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʜʘʞʝ ʜʣʷ ʪʝʭ ʜʝʷʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʣʠʩʴ 

ʠʟʛʥʘʥʠʶ. ʇʝʨʚʳʝ ʚ ʦʩʪʨʘʢʠʟʤʝ ʥʘʭʦʜʷʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʩʚʦʝʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʥʘʯʘʣʘ, ʩʥʠʞʘʷ ʪʝʤ ʩʘʤʳʤ 
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ʫʨʦʚʝʥʴ ʝʛʦ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʠ. ɺʪʦʨʳʝ, ʚ ʩʠʣʫ ʤʷʛʢʦʩʪʠ ʥʘʢʘʟʘʥʠʷ, ʢʘʢ ʧʦʣʘʛʘʝʪ ʇʣʫʪʘʨʭ, ʠʟʙʝʛʘʶʪ ʙʦʣʝʝ 

ʭʫʜʰʝʡ ʜʦʣʠ. 

ʇʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʧʨʦʨʘʙʦʪʘʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʦʩʪʨʘʢʠʟʤʘ ʩʨʝʜʠ ʝʛʦ ʩʦʚʨʝʤʝʥʥʠʢʦʚ ʤʳ ʥʘʭʦʜʠʤ 

ʫ ʬʠʣʦʩʦʬʘ ɸʨʠʩʪʦʪʝʣʷ. ʆʥ ʚʳʜʝʣʠʣ ʚ ʬʝʥʦʤʝʥʝ ʥʘʠʙʦʣʝʝ ʩʫʱʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʫʢʘʟʘʚ ʥʘ ʝʛʦ 

ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʛʜʝ ʩʘʤʘ ʠʜʝʷ ʠ ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʠʩʘ ʙʫʢʚʘʣʴʥʦ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʜʦʣʞʝʥ ʙʳʣ ʚʦʟʥʠʢʥʫʪʴ ʠʥʩʪʠʪʫʪ ʦʩʪʨʘʢʠʟʤʘ ʢʘʢ ʨʝʛʫʣʷʪʠʚʥʘʷ 

ʬʫʥʢʮʠʷ ʢʫʣʴʪʫʨʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʪʠʚʦʙʦʨʩʪʚʫ ʦʪʜʝʣʴʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʣʠʜʝʨʦʚ ʠ ʦʙʱʝʩʪʚʘ ʚ 

ʮʝʣʦʤ. ʆʩʪʨʘʢʠʟʤ ʞʝ ʙʳʣ ʷʨʢʠʤ ʚʦʧʣʦʱʝʥʠʝʤ ʟʘʱʠʪʳ ʦʙʱʝʩʪʚʘ ʢʘʢ ʛʘʨʤʦʥʠʯʥʦʛʦ ʮʝʣʦʛʦ, ʦʙʦʩʥʦʚʘʥʥʳʡ 

ʨʘʟʫʤʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʘʢʦʥʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʘʥʪʠʯʥʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʤʳʩʣʠ ʠʥʩʪʠʪʫʪ ʦʩʪʨʘʢʠʟʤʘ ʥʘʜʝʣʷʣʩʷ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʯʝʨʪʘʤʠ. ɺ ʯʠʩʣʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʝʨʪ ï ʦʯʝʚʠʜʥʘʷ ʧʦʣʴʟʘ ʜʣʷ 

ʦʙʱʝʩʪʚʘ, ʪ. ʢ. ʠʥʩʪʠʪʫʪ ʧʦʟʚʦʣʷʣ ʵʬʬʝʢʪʠʚʥʦ ʙʦʨʦʪʴʩʷ ʧʨʦʪʠʚ  ʫʟʫʨʧʘʮʠʠ ʚʣʘʩʪʠ; ʩʨʝʜʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ï 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʩʪʨʘʢʠʟʤʘ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʡ ʚʣʘʩʪʴʶ, ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʥʘʢʘʟʘʥʠʡ 

ʥʝʚʠʥʦʚʥʳʭ. ʄʳ ʞʝ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʣʦʞʥʦʤ ʭʘʨʘʢʪʝʨʝ ʬʝʥʦʤʝʥʘ ʦʩʪʨʘʢʠʟʤʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ, ʪʘʢ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʚ ʩʣʫʯʘʷʭ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ 

ʠʥʩʪʠʪʫʪʦʤ. 
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DESIGN DEVELOPMENT FOR THE BOARD GAME BRANDED PACKAGING 

 
The work is devoted to the development of design of branded packaging for a board game, which will be able to 

interest a potential customer to purchase this game. The design was selected and developed for the branded 

packaging of the board game, based on the market requirements 

Keywords: packaging design, branded packaging, board games, telescope box, logo development, illustrations. 

 

The paper is aimed at analysing peculiarities for developing a branded packaging layout for board games 

exemplified by the authorôs own project in accordance with the principles of Dreamcore creativity direction 

combined with the idea of traveling through the dream world. The graphic editors Adobe Illustrator and Procreate 

were used in the process of work execution. 

Packaging is a vital element indispensable for board games, as the board game is an object of leisure. The 

packaging for this category of art objects is required not only to ensure that the product stands out from the 
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competition, but also to attract the customer, to arouse interest and desire to purchase goods from this category. 

Thus, board games enter into competition, which is particularly observed for a currently popular sphere of video 

games. It is necessary to make an extra effort to create interest in the digital age to buy a board game and to break 

away from the luring smartphone, computer or console. 

Another important feature of packaging for board games is that it is used not only for the sale of products, 

but also for storage, therefore, the packaging requires not only a presentable appearance, but also usability and 

durability. 

Information component of the packaging 

 

In order to develop a package design, it is necessary to know what information elements should be placed 

on the packaging of a board game in a mandatory manner. 

Almost all the information about the game is displayed on the tray of the package so that nothing distracts 

the buyer who glances at the package cover containing a full-size illustration.  In some cases, the information may 

be located on one side of the box cover. In that case, another image and a brief description of the game is placed 

on the tray of the box. 

The packaging for a board game contains the following elements: 

ï a title, brief description of the game; 

ï a bar code and product identification number; 

ï a list of the contents of the package; 

ï information about the copyright holder; 

ï detailed information about the manufacturer, including its name, address, and in some cases a contact 

phone number; 

ï the age cut off, as well as a warning about the presence of small parts that may cause suffocation if 

swallowed by a child; 

ï information about the certificate of excellence availability. 

For a bar code, it is important that the contrast between dark and light elements is sufficient to be read by 

a scanner. Also, its image should be printed in a single color. 

In this case, the recommended barcode color scheme is black on white [1]. 

The characteristics of the bar code in the developed package are: 

ï width = 31.61; 

ï height = 20.94. 

These dimensions are acceptable. 

Board games intended for playing with children are subject to mandatory certification. The game, for 

which the branded packaging is developed within the framework of this work, is intended for children over 12 

years old, which means that the packaging must contain information about the certificate ð uniform product 

circulation mark (EAC) [2]. 

The height and width of this marking must be at least 5 mm. The letters must be contrasting, clearly 

legible, and no other packaging elements must overlap this marking [3]. 

 

Logo development 

 

The development of branded packaging design should start with the development of the logo. Logo is one 

of the main distinguishing features of product packaging [4]. On packages for board games, the logo most often 

occupies a large space and is shown on all sides of the package. 

The game for which the packaging is being developed in this paper is called ñDreamcoreò. This 

cooperative card game is about traveling in the dream world. The developed logo is shown in figure 1. 

 

 
Figure 1. The logo image for the branded packaging of the board game Dreamcore. 
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No fonts are used in this logo and the text is made up of curves. The unevenly placed letters, differing in 

height and angle of rotation, symbolize the chaotic and unpredictable nature of dreams. The letters are placed as if 

they were suspended by invisible strings, which is aimed at evoking associations with garlands and crib mobiles. 

The text is placed on the eyelid of a closed eye. This demonstrates the fact that people are only able to 

see the world of dreams with their eyes closed. Thus, the purpose of this logo is to quickly explain the essence of 

the game to a potential customer by means of associations. 

 

Choice of color solution 

 

Light green is chosen as the color for the logo. The chosen color is shown in Figure 2. 

 

 
Figure 2. The logo color for the Dreamcore board game. 

 

The color composition is Cyan = 30, Magenta = 2, Yellow = 82, Black = 0.  

Green is a calm color that soothes peopleôs psyche, relaxes, evokes harmony, tranquility, peace and 

generates hope, optimism and balance. 

The main association most people have with the green color is a variety of vegetation, but this is by no 

means the only possible association [5]. 

In this situation, green color is chosen to cause the potential buyer to associate with the phosphorescence 

effect, because many young people who are the target audience of the game (people aged 22-26 years old) had 

glow-in-the-dark toys based on this effect in their childhood. Figure 3 shows an example of such toys. 

 

 
Figure 3. Luminous toy dinosaurs. 

 

Also, luminous stickers in the form of various space bodies are widespread. The color solution is aimed 

at evoking in potential buyers a sense of nostalgia, as well as associations with childhood and how magical and 

amazing seemed at that time many things, including these toys. Furthermore, the green glow can be associated 

with fireflies, which decorate the night nature around them. 

The palette of the packaging follows the packaging design trends in the cooperative board game market 

and consists mostly of dark colors. In order to differentiate the product from rivals, there are bright elements in the 

design. Figure 4 shows the color scheme of the cover. 

 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 210 

 
Figure 4. A palette of the cover. 

 

The closer to the sides of the package, the darker and colder the colors become. The palette of the tray of 

the package has even colder colors than the sides. Thus, the predominance of darker colors is reinforced. Figure 5 

shows the palette of the tray of the package. 

 

 
Figure 5. A palette of the tray. 

 

The contrast in the package design is created to show the potential consumer that the game reveals the 

theme of dreams from different sides, touching not only the theme of magic and fantasy, but also the theme of 

nightmares. 

Designing Illustrations 

 

Illustrations are the main component of board game packaging design. Through illustrations potential 

buyers learn about the plot and atmosphere of the game, which not only attracts people's attention, but also often 

becomes a reason to make a purchase.  

The plot of the game takes place in the world of dreams and when composing illustrations, it is reasonable 

to start from the direction called Dreamcore, which is also reflected in the name of the game. 

Dreamcore is the name of the direction in creativity, which aims to convey a surreal aesthetic inspired by 

dreams. Photos and drawings of this trend make some people feel panic and anxiety, as they often contain a 

combination of realistic and unnatural elements that cause dissonance. However, the goal of this creative trend is 

to try to evoke a sense of deja vu and simulate the feeling of dreaming. This aesthetic often refers to memories 

from the past, partially distorting them and placing them into unfamiliar settings, e.g., by showing a deserted 

playground or an unnaturally long staircase [6]. 

However, it was decided that the packaging design should not be limited only to the Dreamcore aesthetic, 

as this trend is popular only among teenagers and young people. The package was decided to demonstrate the idea 

of traveling through the dream world in a more versatile way. For this reason, fairy tale motifs were added to the 

illustration and characters were designed to expand the potential audience, attract children and older people to the 

game, and evoke feelings of nostalgia and childhood. The concept art of the characters is shown in Figure 7. 
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Figure 7. The concept art of the characters Teddy and Bunny. 

 

The developed characters Teddy and Bunny are silent travelers who have lost themselves in the world of 

endless sleep. 

Bunnyôs species identity is due to the fact that bunnies and rabbits are one of the most common animal 

characters in fairy tales and other works aimed at children's audience. The species affiliation of the Teddy is due 

to the high prevalence of plush Teddy toys and their image of a night watchman protecting children from scary 

dreams. Thus, the characters produce the feeling of childhood, naivety and fairy tale. The characters are dressed 

in pajamas to once again emphasize the fact that the story takes place in a dream world. 

Before starting to create an illustration, it is necessary to draw a sketch. The sketch is necessary for initial 

visualization of the idea, designation of composition and variant of flowers placement. 

Figure 8 shows a sketch of the illustration for the cover, made without taking into account the design of 

the package. 

 

 
Figure 8. A sketch of the illustration for the cover. 
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Figure 9 shows a finished illustration for the cover. 

 

 
Figure 9. The illustration for the cover of the package. 

 

The tray represents the informative part of the package. For this reason, the illustration for the tray of the 

package is the background on which the text and images that demonstrate the contents of the game are placed. 

Since the goal of the package design is to demonstrate the idea of traveling in the dream world from different 

angles, the theme of the illustration for the tray of the package is nightmares. Figure 10 shows a background 

illustration for the tray of the package. 

 

 
Figure 10. The illustration for the tray of the package 

 

  



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 213 

Font selection 

As described earlier, the logo does not have fonts in its composition, and the text written in it is composed 

of curves. 

For the main text on the front and tray of the package, the Roboto font in Medium and Medium Italic 

styles was used. The font size of the main text is 12 points. 

The information about the license and manufacturer, as a rule, is not of interest to the buyer, but at the 

same time it is mandatory, and certain requirements are also imposed on it. The font in which this information is 

written must be readable and contrasting. In this situation, the font used is Franklin Gothic Medium in a standard 

style with 8-point font. 

Creating a layout and visualizing packaging 

The design of the package is a typical telescope box construction. The sealing material is paper, which is 

glued to the surface of the binding board during the assembly process. 

After the design, illustrations have been made, a logo has been developed, fonts and colors for the 

packaging have been selected, all that remains is to make a packaging layout. A layout of the cover layer for the 

front and tray of the package is shown in Figure 11. 

 

 
Figure 11. The layout sheet for the cover layer of the lid and tray of the box. 

 

A lodgement is placed inside the package to make the contents of the package easy to store. The layout 

sheet of the lodgement is shown in Figure 12. 

 

 
Figure 12. The layout sheet of the lodgement. 

 

Once the package layout is ready, you can start visualizing it. Visualization of the layout is an important 

part of packaging development. By visualizing, you can detect errors and inaccuracies in the layout. Visualization 

was performed using the ñProcreateò raster graphic editor. Figure 13 shows the visualization of the of the package. 
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Figure 13. The visualization of the package. 

 

Figure 14 is a visualization of the inner part of the tray and lodgement. 

 

 
Figure 14. The image of the inner part of the package and lodgement in an assembled form. 

 

The visualization made it possible to evaluate the final result of the work without the need to print a test 

run. 

As a result of this work, a layout of the packaging for the board game was obtained, which can be used 

in the production process. In addition, we got an idea of the technological chain required for the production of the 

developed packaging, as well as selected the appropriate materials. 

The main features of packaging for board games are their reusability with a strong emphasis on 

illustrations in the design. In order to produce high-quality packaging for board games, a competent and 

coordinated work of a technologist, designer and illustrator is required. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʷʧʦʥʩʢʦʛʦ ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʩʪʠʣʷ ï ʘʥʠʤʝ. ʆʧʠʩʳʚʘʝʪʩʷ ʝʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʞʘʥʨʦʚ, ʥʘʯʠʥʘʷ ʩ ʧʦʷʚʣʝʥʠʷ ʚ 1917 ʛʦʜʫ ʠ ʜʦ ʩʝʛʦʜʥʷʰʥʠʭ ʜʥʝʡ, ʢʦʛʜʘ ʦʥ ʩʪʘʣ ʧʦʧʫʣʷʨʥʳʤ 

ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʉʪʘʪʴʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʘʥʠʤʝ ʩʪʘʣʦ ʩʚʦʝʦʙʨʘʟʥʳʤ ʷʚʣʝʥʠʝʤ ʚ ʤʠʨʝ ʤʝʜʠʘ, 

ʧʨʠʚʣʝʢʘʷ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ ʠ ʩʦʟʜʘʚʘʷ ʦʩʦʙʦʝ ʢʫʣʴʪʫʨʥʦʝ ʷʚʣʝʥʠʝ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʬʝʨʳ, ʥʘ ʢʦʪʦʨʳʝ ʦʢʘʟʘʥʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ, ʪʘʢʠʝ ʢʘʢ ʤʦʜʘ, ʚʠʜʝʦʠʛʨʳ, 

ʢʠʥʦʠʥʜʫʩʪʨʠʷ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʠʤʝ, ʘʥʠʤʘʮʠʷ, ʗʧʦʥʠʷ, ʢʫʣʴʪʫʨʘ. 
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THE INFLUENCE OF ANIME ON WORLD CUITURE   
 
The article examines the influence of the Japanese animation style ï anime. It describes its variety of genres, 

from its appearance in 1917 to the present day, when it has become popular all over the world. The article 

points out that anime has become a peculiar phenomenon in the media world, attracting the attention of a wide 

audience and creating a special cultural phenomenon. Certain areas that have been most influenced, such as 

fashion, video games, and the film industry, are considered. 

Keywords: anime, animation, Japan, culture. 
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ɸʥʠʤʝ ï ʵʪʦ ʷʧʦʥʩʢʠʡ ʘʥʠʤʘʮʠʦʥʥʳʡ ʩʪʠʣʴ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʞʘʥʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʬʘʥʪʘʩʪʠʢʘ, ʬʵʥʪʝʟʠ, ʧʨʠʢʣʶʯʝʥʠʷ, ʨʦʤʘʥʪʠʢʘ ʠ ʜʨʫʛʠʝ. ɸʥʠʤʝ ʧʦʷʚʠʣʦʩʴ ʚ 1917 ʛʦʜʫ 

ʠ ʩʪʘʣʦ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ɹʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʷʧʦʥʩʢʠʝ 

ʤʫʣʴʪʬʠʣʴʤʳ ʦʢʘʟʘʣʠ ʥʘ ʤʦʣʦʜʝʞʴ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʘʥʠʤʝ 

ʧʨʝʜʣʘʛʘʝʪ ʫʥʠʢʘʣʴʥʳʡ ʠ ʠʥʪʝʨʝʩʥʳʡ ʢʦʥʪʝʥʪ, ʢʦʪʦʨʳʡ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʜʨʫʛʠʭ ʬʦʨʤʘʭ ʤʝʜʠʘ. 

ʄʥʦʛʠʝ ʣʶʜʠ ʥʘʯʠʥʘʶʪ ʩʤʦʪʨʝʪʴ ʘʥʠʤʝ, ʧʦʪʦʤʫ ʯʪʦ ʠʤ ʥʨʘʚʠʪʩʷ ʝʛʦ ʩʪʠʣʴ, ʧʝʨʩʦʥʘʞʠ ʠ ʠʩʪʦʨʠʠ. ɸʥʠʤʝ 

ʧʨʠʚʣʝʢʘʝʪ ʩʚʦʝʡ ʘʨʢʦʡ ʛʨʘʬʠʢʦʡ, ʤʥʦʞʝʩʪʚʦʤ ʚʘʨʠʘʥʪʦʚ ʦʟʚʫʯʢʠ ʠ ʨʠʩʦʚʢʠ. ʊʝʤʳ ʚ ʘʥʠʤʘʮʠʠ ʩʪʨʘʥʳ 

ʚʦʩʭʦʜʷʱʝʛʦ ʩʦʣʥʮʘ ʙʝʟʛʨʘʥʠʯʥʳ, ʥʘʯʠʥʘʷ ʩ ʰʢʦʣʴʥʳʭ ʩʶʞʝʪʦʚ, ʟʘʢʘʥʯʠʚʘʷ ʥʝʚʝʨʦʷʪʥʳʤʠ ʠʩʪʦʨʠʷʤʠ ʚ 

ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʗʧʦʥʩʢʘʷ ʘʥʠʤʘʮʠʷ, ʢʘʢ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ, ʚʦʟʥʠʢʣʦ ʠʟ ʷʧʦʥʩʢʠʭ ʢʦʤʠʢʩʦʚ 

(ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʘʥʛʘ). ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʘʥʠʤʝ, ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ ʷʧʦʥʩʢʘʷ ʢʫʣʴʪʫʨʘ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʝʨʦʛʣʠʬʦʚ (ʚ 

ʜʨʝʚʥʠʝ ʚʨʝʤʝʥʘ ʢ ʪʝʢʩʪʘʤ ʜʦʙʘʚʣʷʣʠʩʴ ʠʣʣʶʩʪʨʘʮʠʠ, ʯʪʦ ʩʦʟʜʘʚʘʣʦ ʩʚʦʝʛʦ ʨʦʜʘ ʜʨʝʚʥʠʝ ʢʦʤʠʢʩʳ), 

ʪʝʘʪʨʘʣʴʥʳʝ ʪʨʘʜʠʮʠʠ ʠ ʥʘʨʦʜʥʦʝ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ (ʢ ʧʨʠʤʝʨʫ, ʛʨʘʚʶʨʳ ʠ ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʳʝ 

ʢʥʠʛʠ). ɺʦ-ʚʪʦʨʳʭ, ʦʩʦʙʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʘʥʠʤʝ ʦʢʘʟʘʣʘ ʟʘʧʘʜʥʘʷ ʘʥʠʤʘʮʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʤʠʢʩʳ). 

ɺ 1945-ʤ ʗʧʦʥʠʷ ʧʦʪʝʨʧʝʣʘ ʧʦʨʘʞʝʥʠʝ ʚʦ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʝ, ʠ ʝʝ ʪʝʨʨʠʪʦʨʠʷ ʦʢʘʟʘʣʘʩʴ ʧʦʜ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʦʢʢʫʧʘʮʠʝʡ, ʘ ʥʘ ʷʧʦʥʩʢʦʤ ʨʳʥʢʝ ʧʦʷʚʠʣʠʩʴ ʟʘʨʫʙʝʞʥʳʝ ʢʦʤʠʢʩʳ, ʘʥʠʤʘʮʠʷ ʠ 

ʢʠʥʝʤʘʪʦʛʨʘʬ. ɺʩʢʦʨʝ ʷʧʦʥʮʳ ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʘʥʠʤʘʮʠʶ. ʊʘʢ, ʚ 1948 ʛʦʜʫ ʧʦʷʚʠʣʘʩʴ 

ʧʝʨʚʘʷ ʘʥʠʤʝ-ʩʪʫʜʠʷ Nihon Douga Eiga. ʀʟʥʘʯʘʣʴʥʦ ʦʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʣʘʩʴ ʥʘ ʩʦʟʜʘʥʠʠ 

ʢʦʨʦʪʢʦʤʝʪʨʘʞʥʳʭ ʬʠʣʴʤʦʚ. ɺ 1956-ʤ ʝʝ ʧʨʠʦʙʨʝʣʘ ʢʨʫʧʥʘʷ ʢʦʤʧʘʥʠʷ Toei Animation, ʘ ʩʧʫʩʪʷ ʜʚʘ ʛʦʜʘ 

ʥʘ ʵʢʨʘʥʳ ʚʳʰʝʣ ʧʝʨʚʳʡ ʧʦʣʥʦʤʝʪʨʘʞʥʳʡ ʘʥʠʤʘʮʠʦʥʥʳʡ ʬʠʣʴʤ çʃʝʛʝʥʜʘ ʦ ɹʝʣʦʡ ɿʤʝʝè [1]. 

ʇʠʢ ʧʦʧʫʣʷʨʥʦʩʪʠ ʧʨʠʰʝʣʩʷ ʥʘ 80-ʝ ʛʦʜʳ. ɺ ʪʦ ʚʨʝʤʷ ʦʪʢʨʳʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʩʪʫʜʠʡ, ʚ ʢʦʪʦʨʳʭ  

ʘʥʠʤʘʪʦʨʳ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʣʠ ʥʘʜ ʥʦʚʳʤʠ ʞʘʥʨʘʤʠ, ʪʘʢʞʝ ʨʦʩʣʦ ʠ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʳʭ 

ʤʫʣʴʪʬʠʣʴʤʦʚ. ʊʦʛʜʘ ʤʠʨ ʫʟʥʘʣ ʦ ʚʝʣʠʯʘʡʰʝʤ ʍʘʷʦ ʄʠʷʜʟʘʢʠ. ʊʨʫʜʥʦ ʥʘʡʪʠ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʥʝ ʟʥʘʢʦʤ 

ʩ ʝʛʦ ʪʚʦʨʯʝʩʪʚʦʤ. 

ɸʥʠʤʝ ʧʦʢʦʨʠʣʦ ʚʝʩʴ ʤʠʨ, ʢʘʢ ʩʯʠʪʘʝʪ ʵʢʩʧʝʨʪ ʧʦ ʘʥʠʤʝ ʊʘʢʘʤʘʩʘ ʉʘʢʫʨʘʠ, ʠʟ-ʟʘ ʝʛʦ 

ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ: çʗʧʦʥʩʢʦʝ ʘʥʠʤʝ ʥʘʨʫʰʠʣʦ ʩʦʛʣʘʰʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʤʫʣʴʪʬʠʣʴʤ ï ʵʪʦ ʪʦ, ʯʪʦ 

ʩʤʦʪʨʷʪ ʪʦʣʴʢʦ ʜʝʪʠè. ɽʩʣʠ ʘʤʝʨʠʢʘʥʩʢʠʝ ʤʫʣʴʪʬʠʣʴʤʳ ʩʦʟʜʘʚʘʣʠʩʴ ʠʤʝʥʥʦ ʜʣʷ ʜʝʪʝʡ, ʪʦ ʘʥʠʤʝ ʙʳʣʦ 

ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʧʦʜʨʦʩʪʢʦʚʫʶ ʘʫʜʠʪʦʨʠʶ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʘʥʠʤʝ ï ʵʪʦ ʥʝ ʤʫʣʴʪʬʠʣʴʤ ʚ ʧʨʠʚʳʯʥʦʤ 

ʧʦʥʠʤʘʥʠʠ ʩʣʦʚʘ. ʆʯʝʥʴ ʤʥʦʛʦ ʷʧʦʥʩʢʦʡ ʘʥʠʤʘʮʠʠ ʩ ʚʦʟʨʘʩʪʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ 16+ ʠ 18+ (ʥʘʧʨʠʤʝʨ, 

çɸʪʘʢʘ ʪʠʪʘʥʦʚè ), ʧʦʩʢʦʣʴʢʫ ʥʝʪ ʪʘʙʫ ʥʘ ʪʘʢʠʝ ʪʝʤʳ ʢʘʢ ʵʨʦʪʠʢʘ ʠ ʩʤʝʨʪʴ (ʵʪʦ ʝʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʦʪʣʠʯʠʝ 

ʦʪ ʟʘʨʫʙʝʞʥʦʡ ʘʥʠʤʘʮʠʠ).   

ʊʘʢʞʝ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʘʥʠʤʝ ʦʪʥʦʩʠʪʩʷ ʠ ʪʦ, ʯʪʦ ʨʠʩʦʚʢʘ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʚʳʯʥʦʡ 

ʨʫʩʩʢʠʡ ʠʣʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʘʥʠʤʘʮʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʛʣʘʟʘʤ, ʠʭ ʘʥʠʤʘʪʦʨʳ ʧʨʦʨʠʩʦʚʳʚʘʶʪ 

ʥʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʦ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥʠ ʨʘʩʢʨʳʚʘʶʪ ʭʘʨʘʢʪʝʨ ʧʝʨʩʦʥʘʞʘ ʠ ʝʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ɺʩʝ ʦʩʪʘʣʴʥʦʝ ʥʘ ʣʠʮʝ ʧʝʨʩʦʥʘʞʘ ʚʪʦʨʦʩʪʝʧʝʥʥʦ: ʥʦʩ ʠʟʦʙʨʘʞʘʝʪʩʷ ʦʜʥʦʡ ʯʝʨʪʦʡ, ʨʦʪ ʪʦʞʝ ʥʝ ʧʨʦʨʠʩʦʚʘʥ. 

ʉʪʦʠʪ ʦʪʤʝʪʴ ʠ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʝ ʵʤʦʮʠʠ, ʯʪʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʝʨʪʦʡ ʞʘʥʨʘ. 

ɸʥʠʤʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʚʣʠʷʣʦ ʥʘ ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʡ ʩʫʙʢʫʣʴʪʫʨʳ-ʘʥʠʤʝʰʥʠʢʠ. ʆʥʠ 

ʧʨʦʚʦʜʷʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ, ʛʜʝ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʫʚʣʝʢʘʶʪʩʷ ʘʥʠʤʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʝʜʘʥʥʦʩʪʴ ʜʝʣʫ. ʆʪʘʢʫ 

(ʬʘʥʘʪʳ ʘʥʠʤʝ) ʪʘʢʞʝ ʤʦʛʫʪ ʩʦʙʨʘʪʴʩʷ, ʯʪʦʙʳ ʢʫʧʠʪʴ ʪʦʚʘʨʳ ʠ ʧʦʢʘʟʘʪʴ ʩʚʦʡ çʢʦʩʧʣʝʡè (ʨʠʩ.1). ʊʝʨʤʠʥ 

çʢʦʩʧʣʝʡè ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʩʣʦʚ çʢʦʩʪʶʤʠʨʦʚʘʥʥʘʷ ʠʛʨʘè, ʠ ʵʪʦ ʢʦʛʜʘ ʬʘʥʘʪʳ ʦʜʝʚʘʶʪʩʷ ʢʘʢ ʠʭ ʣʶʙʠʤʳʡ 

ʛʝʨʦʡ ʠ ʠʟʦʙʨʘʞʘʶʪ ʵʪʦʛʦ ʧʝʨʩʦʥʘʞʘ ʚʝʩʴ ʜʝʥʴ. ʂʦʩʧʣʝʡ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʘʥʠʤʝ, ʦʥ ʪʘʢʞʝ ʧʝʨʝʰʝʣ ʥʘ 

ʟʘʧʘʜʥʳʭ ʧʝʨʩʦʥʘʞʝʡ ʠʟ ʢʦʤʠʢʩʦʚ, ʤʫʣʴʪʩʝʨʠʘʣʦʚ, ʛʦʣʣʠʚʫʜʩʢʠʭ ʬʠʣʴʤʦʚ ʠ ʚʠʜʝʦʠʛʨ. ʇʨʦʜʘʞʘ 

ʧʨʦʜʫʢʮʠʠ ʧʦ ʘʥʠʤʝ ʠʤʝʝʪ ʦʛʨʦʤʥʳʝ ʦʙʦʨʦʪʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʂʘʞʜʳʡ ʣʶʙʠʪʝʣʴ ʘʥʠʤʝ ʩʯʠʪʘʝʪ ʜʦʣʞʥʳʤ 

ʠʤʝʪʴ ʬʠʛʫʨʢʫ ʩ ʧʦʥʨʘʚʠʚʰʠʤʩʷ ʧʝʨʩʦʥʘʞʝʤ. ʉʦ ʚʨʝʤʝʥʝʤ ʦʙʱʝʩʪʚʦ ʩʪʘʣʦ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ 

ʧʨʦʜʫʢʮʠʶ. ʊʘʢ ʧʦʷʚʠʣʦʩʴ ʜʚʠʞʝʥʠʝ ʭʫʜʦʞʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʨʠʩʫʶʪ ʚ ʩʪʠʣʝ ʘʥʠʤʝ. ʆʥʠ ʟʘʥʠʤʘʶʪʩʷ 

ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʘʢ ʥʘ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ, ʪʘʢ ʠ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ. ʉʦʟʜʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʚʝʱʠ, ʥʘʯʠʥʘʷ ʦʪ ʬʘʥ-ʘʨʪʦʚ (ʠʟʦʙʨʘʞʝʥʠʝ ʣʶʙʠʤʳʭ ʧʝʨʩʦʥʘʞʝʡ), ʟʘʢʘʥʯʠʚʘʷ ʙʨʝʣʦʢʘʤʠ [3].  
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ʈʠʩ.1. ʂʦʩʧʣʝʡ  

 

ʀʟ ʤʥʦʛʠʭ ʠʟʚʝʩʪʥʳʭ ʘʥʠʤʝ ʜʘʞʝ ɻʦʣʣʠʚʫʜ ʧʦʟʘʠʤʩʪʚʦʚʘʣ ʩʮʝʥʳ ʜʣʷ ʩʚʦʠʭ ʬʠʣʴʤʦʚ. ʅʘʧʨʠʤʝʨ, 

ʢʘʢ ʠʟ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʦʛʦ ʘʥʠʤʝ çʀʩʪʠʥʥʘʷ ʛʨʫʩʪʴè ʙʳʣʠ ʫʢʨʘʜʝʥʳ ʤʥʦʞʝʩʪʚʦ ʩʮʝʥ ʜʣʷ ʬʠʣʴʤʦʚ çʈʝʢʚʠʝʤ 

ʧʦ ʤʝʯʪʝè ʠ çʏʝʨʥʳʡ ʣʝʙʝʜʴè (ʨʠʩ.2). ʄʥʦʛʠʝ ʨʝʞʠʩʩʝʨʳ ʚʜʦʭʥʦʚʣʷʶʪʩʷ ʘʥʠʤʝ-ʩʝʨʠʘʣʘʤʠ ʠ ʩʦʟʜʘʶʪ ʩʚʦʠ 

ʢʘʨʪʠʥʳ, ʥʘʧʨʠʤʝʨ, ʟʥʘʤʝʥʠʪʳʡ ʙʦʝʚʠʢ ʂʨʠʩʪʦʬʝʨʘ ʅʦʣʘʥʘ çʅʘʯʘʣʦè ʚʦ ʤʥʦʛʦʤ ʧʦʟʘʠʤʩʪʚʦʚʘʣ ʩʚʦʠ 

ʢʦʥʮʝʧʮʠʠ ʠ ʢʦʤʧʦʟʠʮʠʠ ʩʮʝʥ ʠʟ ʬʠʣʴʤʘ ʉʘʪʦʩʠ ʂʦʥʘ çʇʘʧʨʠʢʘè. ɺ ʬʠʣʴʤʝ çʅʘʯʘʣʦè ʀʟʚʣʝʢʘʪʝʣʴ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʶ ʦʙʤʝʥʘ ʩʥʦʚʠʜʝʥʠʷʤʠ ʜʣʷ ʢʨʘʞʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʢʨʝʪʦʚ, ʧʦʣʫʯʘʝʪ 

ʟʘʜʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʪʝʭʥʦʣʦʛʠʶ, ʯʪʦʙʳ ʚʥʝʜʨʠʪʴ ʠʜʝʶ ʚ ʨʘʟʫʤ ʆʙʲʝʢʪʘ [2]. 

 
ʈʠʩ.2. ʉʨʘʚʥʝʥʠʝ ʘʥʠʤʝ ʩ ʢʘʜʨʘʤʠ ʠʟ ʬʠʣʴʤʦʚ ɻʦʣʣʠʚʫʜʘ 

 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʩʘʤʳʭ ʟʥʘʢʦʚʳʭ ʘʩʧʝʢʪʦʚ çʄʘʪʨʠʮʳè ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʜʣʷ ʝʝ ʩʶʞʝʪʘ ʤʦʤʝʥʪʳ 

ʚʟʷʪʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʬʠʣʴʤʘ ʄʘʤʦʨʫ ʆʩʠʠ çʇʨʠʟʨʘʢ ʚ ʜʦʩʧʝʭʘʭè. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʟʝʣʝʥʘʷ ʮʠʬʨʦʚʘʷ 
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ʪʠʧʦʛʨʘʬʠʢʘ, ʠʥʪʝʨʬʝʡʩʳ çʤʦʟʛ-ʢʦʤʧʴʶʪʝʨè, ʧʦʟʚʦʣʷʶʱʠʝ ʧʝʨʩʦʥʘʞʘʤ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ, ʠ ʛʝʨʦʠ, ʦʪʢʨʳʚʘʶʱʠʝ ʠʩʪʠʥʥʫʶ ʧʨʠʨʦʜʫ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. çʄʘʪʨʠʮʘè ʪʘʢʞʝ 

ʟʘʠʤʩʪʚʫʝʪ ʤʥʦʛʠʝ ʚʠʟʫʘʣʴʥʳʝ ʧʨʠʝʤʳ ʠ ʢʦʤʧʦʟʠʮʠʠ ʩʮʝʥ ʠʟ ʘʥʠʤʝ. ʂ ʪʦʤʫ ʞʝ, ʩʘʤʠ ɺʘʯʦʚʩʢʠ ʧʨʠʟʥʘʣʠ 

ʚʣʠʷʥʠʝ çʇʨʠʟʨʘʢʘ ʚ ʜʦʩʧʝʭʘʭè ʥʘ ʩʚʦʶ ʨʘʙʦʪʫ [4]. 

ɸʥʠʤʝ ʠ ʤʘʥʛʘ ʪʘʢʞʝ ʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʫʟʳʢʫ. ʄʥʦʛʠʝ ʘʥʠʤʝ ʠ ʤʘʥʛʘ ʩʦʜʝʨʞʘʪ 

ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʝʩʥʠ ʚ ʠʩʧʦʣʥʝʥʠʠ ʧʦʧʫʣʷʨʥʳʭ ʷʧʦʥʩʢʠʭ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʠ ʵʪʠ ʧʝʩʥʠ ʩʪʘʣʠ ʭʠʪʘʤʠ ʚʦ ʚʩʝʤ 

ʤʠʨʝ. ʗʧʦʥʩʢʘʷ ʤʫʟʳʢʘ ʪʘʢʞʝ ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʝ ʥʘ ʤʥʦʛʠʭ ʟʘʧʘʜʥʳʭ ʤʫʟʳʢʘʥʪʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ 

ʚʢʣʶʯʠʣʠ ʚ ʩʚʦʠ ʧʝʩʥʠ ʷʧʦʥʩʢʠʝ ʪʝʢʩʪʳ ʠʣʠ ʤʫʟʳʢʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʦʙʨʝʣʠ ʦʙʣʦʞʢʠ ʤʫʟʳʢʘʣʴʥʳʭ ʘʣʴʙʦʤʦʚ ʩ ʧʝʨʩʦʥʘʞʘʤʠ ʠʟ ʘʥʠʤʝ-ʩʝʨʠʘʣʦʚ ʠʣʠ 

ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʩʪʠʣʝ ʘʥʠʤʝ [3]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳʭ ʩʧʦʩʦʙʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʘʥʠʤʝ ʠ ʚʠʜʝʦʠʛʨʘʤʠ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʠʛʨ ʥʘ ʦʩʥʦʚʝ ʧʦʧʫʣʷʨʥʳʭ ʘʥʠʤʝ-ʬʨʘʥʰʠʟ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʯʪʦ-ʪʦ ʚʨʦʜʝ çDragon Ball Z: Kakarotè 

ʠʣʠ çOne Piece: Pirate Warriors 4è, ʛʜʝ ʠʛʨʦʢʠ ʤʦʛʫʪ ʠʛʨʘʪʴ ʟʘ ʩʚʦʠʭ ʣʶʙʠʤʳʭ ʧʝʨʩʦʥʘʞʝʡ ʠ ʧʨʦʡʪʠ ʧʦ 

ʩʶʞʝʪʥʦʡ ʣʠʥʠʠ ʘʥʠʤʝ, ʧʨʠ ʵʪʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʧʨʘʚʣʷʷ ʛʝʨʦʷʤʠ ʠ ʩʨʘʞʘʷʩʴ ʩ ʚʨʘʛʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʠʜʝʦʠʛʨʳ ʤʦʛʫʪ ʪʘʢʞʝ ʚʣʠʷʪʴ ʥʘ ʘʥʠʤʝ-ʠʥʜʫʩʪʨʠʶ, ʥʘʧʨʠʤʝʨ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʩʝʨʠʡ ʠ 

ʧʝʨʩʦʥʘʞʝʡ. ʀʛʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʦʧʫʣʷʨʥʳʭ ʘʥʠʤʝ, ʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴ ʥʦʚʳʭ ʧʦʢʣʦʥʥʠʢʦʚ ʠ ʧʦʚʳʰʘʪʴ 

ʦʙʱʠʡ ʠʥʪʝʨʝʩ ʢ ʬʨʘʥʰʠʟʝ, ʯʪʦ ʤʦʞʝʪ ʧʦʙʫʜʠʪʴ ʩʪʫʜʠʠ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʩʝʨʠʡ ʠ ʨʘʩʰʠʨʝʥʠʶ ʚʩʝʣʝʥʥʦʡ. 

ʄʥʦʛʠʝ ʘʥʠʤʝ-ʬʨʘʥʰʠʟʳ ʪʘʢʞʝ ʠʤʝʶʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʚʠʜʝʦʠʛʨʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʘʥʦʥʠʯʝʩʢʦʡ 

ʯʘʩʪʴʶ ʚʩʝʣʝʥʥʦʡ. ʅʘʧʨʠʤʝʨ, ʩʝʨʠʷ ʠʛʨ çPersonaè ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʬʨʘʥʰʠʟʳ çShin 

Megami Tenseiè, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠ ʘʥʠʤʝ-ʩʝʨʠʘʣʳ, ʠ ʤʘʥʛʫ. ʊʘʢʠʝ ʠʛʨʳ ʤʦʛʫʪ ʜʦʧʦʣʥʷʪʴ 

ʩʶʞʝʪʥʫʶ ʣʠʥʠʶ ʘʥʠʤʝ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʷʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʩʝʣʝʥʥʦʡ. ɸʥʠʤʝ ʠ ʚʠʜʝʦʠʛʨʳ ʪʘʢʞʝ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚʥʫʪʨʠ ʩʘʤʠʭ ʠʛʨ. ʄʥʦʛʠʝ ʠʛʨʳ ʠʤʝʶʪ ʘʥʠʤʝ-ʩʪʠʣʠʟʘʮʠʶ ʠ ʘʥʠʤʘʮʠʦʥʥʳʝ ʩʮʝʥʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʧʦʤʠʥʘʪʴ ʘʥʠʤʝ-ʩʝʨʠʘʣʳ. ʅʝʢʦʪʦʨʳʝ ʠʛʨʳ ʪʘʢʞʝ ʤʦʛʫʪ ʠʤʝʪʴ ʵʣʝʤʝʥʪʳ ʘʥʠʤʝ-ʩʪʠʣʷ ʚ 

ʜʠʟʘʡʥʝ ʧʝʨʩʦʥʘʞʝʡ ʠ ʣʦʢʘʮʠʡ. ʀʥʦʛʜʘ ʠʛʨʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʠʣʠʩʪʠʢʫ ʘʥʠʤʝ-ʩʝʨʠʘʣʦʚ ʚ ʩʚʦʝʤ 

ʜʠʟʘʡʥʝ, ʘ ʪʘʢʞʝ ʯʝʨʧʘʪʴ ʚʜʦʭʥʦʚʝʥʠʝ ʠʟ ʠʩʪʦʨʠʡ ʠ ʧʝʨʩʦʥʘʞʝʡ ʘʥʠʤʝ. ʅʘʧʨʠʤʝʨ, ʠʛʨʳ ʩʝʨʠʠ çFinal 

Fantasyè ʯʘʩʪʦ ʠʤʝʶʪ ʷʨʢʠʝ ʠ ʟʘʧʦʤʠʥʘʶʱʠʝʩʷ ʧʝʨʩʦʥʘʞʠ, ʢʦʪʦʨʳʝ ʥʘʧʦʤʠʥʘʶʪ ʛʝʨʦʝʚ ʘʥʠʤʝ. ʊʘʢʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʘʥʠʤʝ-ʩʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʧʦ ʤʦʪʠʚʘʤ ʚʠʜʝʦʠʛʨ. ʅʘʧʨʠʤʝʨ, çSword Art 

Onlineè ʠ çLog Horizonè ï ʵʪʦ ʘʥʠʤʝ-ʩʝʨʠʘʣʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʛʨʘʭ-ʨʦʣʝʚʠʢʘʭ ʚ ʞʘʥʨʝ MMORPG. ʊʘʢʠʝ 

ʘʥʠʤʝ-ʩʝʨʠʘʣʳ ʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴ ʥʦʚʳʭ ʧʦʢʣʦʥʥʠʢʦʚ ʢ ʠʛʨʘʤ ʠ ʨʘʩʰʠʨʷʪʴ ʠʥʪʝʨʝʩ ʢ ʵʪʦʤʫ ʞʘʥʨʫ [7]. 

ɺʣʠʷʥʠʝ ʷʧʦʥʩʢʠʭ ʩʝʨʠʘʣʦʚ ʟʘʤʝʪʥʦ ʠ ʚ ʤʦʜʝ. ʄʥʦʛʠʝ ʤʦʣʦʜʳʝ ʣʶʜʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʩʪʘʣʠ ʥʦʩʠʪʴ 

ʦʜʝʞʜʫ ʠ ʘʢʩʝʩʩʫʘʨʳ, ʢʦʪʦʨʳʝ ʚʜʦʭʥʦʚʣʝʥʳ ʘʥʠʤʝ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʦʧʫʣʷʨʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʥʠʤʝ-ʩʝʨʠʘʣʦʚ ʠʣʠ ʧʝʨʩʦʥʘʞʝʡ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʢʫʣʴʪʦʚʳʤʠ. ʀʟʚʝʩʪʥʳʝ ʜʠʟʘʡʥʝʨʳ ʪʘʢʞʝ 

ʦʧʠʨʘʶʪʩʷ ʥʘ ʩʪʠʣʴ ʘʥʠʤʝ ʠ ʚʦʧʣʦʱʘʶʪ ʝʛʦ ʧʦ-ʩʚʦʝʤʫ. ʇʦʧʫʣʷʨʥʳʝ ʙʨʝʥʜʳ ʩʦʟʜʘʶʪ ʢʦʣʣʘʙʦʨʘʮʠʠ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʘʥʠʤʝ [6] (ʨʠʩ.3). 

 
ʈʠʩ.3. Uniqlo X Anime 

 
ʊʘʢʞʝ ʧʨʦʭʦʜʷʪ ʚʳʩʪʘʚʢʠ, ʢʦʪʦʨʳʝ ʧʦʩʚʷʱʝʥʳ ʨʘʟʚʠʪʠʶ ʘʥʠʤʝ. ʅʘʧʨʠʤʝʨ, ʚ ʄʦʩʢʚʝ çʀʩʢʫʩʩʪʚʦ 

ʤʘʥʛʠè ʩʦʙʠʨʘʝʪ ʪʳʩʷʯʠ ʛʦʩʪʝʡ ʩʦ ʚʩʝʡ ʈʦʩʩʠʠ[5]. 
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ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʘʥʠʤʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʦ 

ʤʦʞʝʪ ʧʦʤʦʯʴ ʫʯʘʱʠʤʩʷ ʧʦʥʷʪʴ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ ʠ ʥʘʨʦʜʳ. ʊʘʢʞʝ ʘʥʠʤʝ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʥʪʝʨʝʩ ʢ 

ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʛʠʷʤ, ʥʘʫʯʠʪʴ ʯʝʤʫ-ʪʦ, ʦʩʦʙʝʥʥʦ ʚ ʗʧʦʥʠʠ, ʛʜʝ ʤʥʦʛʠʝ ʘʥʠʤʝ-ʩʪʫʜʠʠ ʩʦʟʜʘʶʪ ʥʘʫʯʥʦ-

ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʩʝʨʠʘʣʳ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʘʥʠʤʝ ʩʪʘʣʦ ʠʩʪʦʯʥʠʢʦʤ ʥʦʚʳʭ ʩʣʦʚ ʠ ʬʨʘʟ, ʢʦʪʦʨʳʝ ʚʦʰʣʠ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ 

ʨʝʯʴ. ʅʘʧʨʠʤʝʨ, ʪʝʨʤʠʥ çʢʘʚʘʠè (ʤʠʣʳʡ) ʩʪʘʣ ʧʦʧʫʣʷʨʥʳʤ ʙʣʘʛʦʜʘʨʷ ʘʥʠʤʝ ʠ ʪʝʧʝʨʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʨʘʟʥʳʭ ʢʦʥʪʝʢʩʪʘʭ. ɼʨʫʛʠʝ ʩʣʦʚʘ, ʪʘʢʠʝ ʢʘʢ ñʢʦʩʧʣʝʡò (ʦʪ ʘʥʛʣ. costume play - ñʢʦʩʪʶʤʠʨʦʚʘʥʥʘʷ ʠʛʨʘò) ʠ 

çʤʦʵè (ʩʦʢʨʘʱʝʥʠʝ ʦʪ ʩʣʦʚʘ çʤʦʵʚʘʢʫè, ʯʪʦ ʦʟʥʘʯʘʝʪ çʦʯʘʨʦʚʘʥʠʝè), ʪʘʢʞʝ ʙʳʣʠ ʟʘʠʤʩʪʚʦʚʘʥʳ ʠʟ ʘʥʠʤʝ-

ʢʫʣʴʪʫʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʘʥʠʤʝ ʪʘʢʞʝ ʚʜʦʭʥʦʚʠʣʦ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʝʨʤʠʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʞʘʥʨʘʤʠ ʘʥʠʤʝ, 

ʪʘʢʠʤʠ ʢʘʢ çʤʘʭʦ-ʩʸʜʟʸè (ʘʥʠʤʝ ʦ ʜʝʚʫʰʢʘʭ, ʦʙʣʘʜʘʶʱʠʭ ʤʘʛʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ) ʠ çʤʝʭʘè (ʘʥʠʤʝ, 

ʚ ʢʦʪʦʨʦʤ ʛʣʘʚʥʳʝ ʛʝʨʦʠ ʫʧʨʘʚʣʷʶʪ ʦʛʨʦʤʥʳʤʠ ʨʦʙʦʪʘʤʠ)[8]. 

ɸʥʠʤʝ ʠ ʤʘʥʛʘ ʪʘʢʞʝ ʦʢʘʟʘʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʗʧʦʥʠʶ ʠ ʤʠʨ. ʕʪʠ ʬʦʨʤʳ ʠʩʢʫʩʩʪʚʘ 

ʩʦʟʜʘʣʠ ʧʨʦʮʚʝʪʘʶʱʫʶ ʠʥʜʫʩʪʨʠʶ, ʢʦʪʦʨʘʷ ʝʞʝʛʦʜʥʦ ʧʨʠʥʦʩʠʪ ʤʠʣʣʠʘʨʜʳ ʜʦʣʣʘʨʦʚ ʜʦʭʦʜʘ. 

ʇʦʧʫʣʷʨʥʦʩʪʴ ʘʥʠʤʝ ʠ ʤʘʥʛʠ ʪʘʢʞʝ ʩʦʟʜʘʣʘ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ, ʚʢʣʶʯʘʷ ʘʥʠʤʘʮʠʶ, 

ʠʟʜʘʪʝʣʴʩʢʦʝ ʜʝʣʦ, ʚʠʜʝʦʠʛʨʳ ʠ ʪʦʚʘʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʘʥʠʤʝ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʤʠʨʦʚʫʶ ʢʫʣʴʪʫʨʫ. 

ʆʥʦ ʩʪʘʣʦ ʧʦʧʫʣʷʨʥʳʤ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʠ ʧʨʠʚʣʝʢʣʦ ʚʥʠʤʘʥʠʝ ʣʶʜʝʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ. ɸʥʠʤʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʢʫʣʴʪʫʨʥʳʭ ʛʨʘʥʠʮ, ʚʣʠʷʝʪ ʥʘ ʤʦʜʫ ʠ ʩʪʠʣʴ, ʚʜʦʭʥʦʚʣʷʝʪ ʭʫʜʦʞʥʠʢʦʚ ʠ 

ʘʥʠʤʘʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʟʘʪʨʘʛʠʚʘʝʪ ʚʘʞʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʠʤʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʤʠʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  
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ɸʈʍʀʊɽʂʊʋʈɸ ɺʆ ɺʈɽʄɽʅɸ ɽʂɸʊɽʈʀʅʓ II 

 

É ɺ.ɺ. ɸʨʜʝʣʷʥ,, ʅ.ʗ. ʐʢʘʥʜʨʠʡ 
 
ɽʢʘʪʝʨʠʥʘ II ʧʨʠʜʘʚʘʣʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʝ ʢʘʢ ʩʨʝʜʩʪʚʫ ʫʢʨʘʰʝʥʠʷ ʛʦʨʦʜʦʚ ʠ ʩʦʟʜʘʥʠʷ 

ʧʘʤʷʪʥʠʢʦʚ ʢʫʣʴʪʫʨʳ. ʆʥʘ ʧʨʠʛʣʘʰʘʣʘ ʠʟʚʝʩʪʥʳʭ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʪʘʢʠʭ ʢʘʢ ɹʘʨʪʦʣʦʤʝʦ 

ʈʘʩʪʨʝʣʣʠ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʥʘʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʜʚʦʨʮʦʚ ʠ ʟʜʘʥʠʡ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ ʜʨʫʛʠʭ 

ʛʦʨʦʜʘʭ. ʆʥʘ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʣʘ ʠʩʢʫʩʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʫ, ʩʪʨʝʤʷʩʴ ʩʦʟʜʘʪʴ ʧʨʝʢʨʘʩʥʳʝ ʚʠʟʫʘʣʴʥʳʝ 

ʦʙʨʘʟʳ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʣʠ ʝʝ ʚʝʣʠʯʠʝ ʠ ʤʦʛʫʱʝʩʪʚʦ. ʇʨʦʝʢʪʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʦʚʳʭ ʟʜʘʥʠʡ, ʦʪʜʝʣʢʝ 

ʠʥʪʝʨʴʝʨʦʚ ʩʪʘʨʳʭ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʜʚʦʨʮʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʷ ʕʨʤʠʪʘʞ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʩʪʨʝʤʣʝʥʠʠ ɽʢʘʪʝʨʠʥʳ II ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ ʩʪʨʘʥʳ. ɽʝ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʘʨʭʠʪʝʢʪʫʨʳ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ ʟʥʘʯʠʤʳʡ ʠ ʚʜʦʭʥʦʚʣʷʶʱʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʘ, ɽʢʘʪʝʨʠʥʘ 2, ʘʨʭʠʪʝʢʪʦʨ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʢʣʘʩʩʠʮʠʟʤ, 

ʛʦʨʦʜ, ʜʚʦʨʝʮ, ʠʩʢʫʩʩʪʚʦ 

V.V. Ardelyan, N.Ya. Shkandri 
St. Petersburg State University industrial technologies and design 191186, St. Petersburg, Bolshaya 
Morskaya, 18 
çARCHITECTURE IN THE TIME OF CATHERINE IIè 
Catherine II attached great importance to architecture as a means of decorating cities and creating cultural 

monuments. She invited famous architects from other countries, such as Bartolomeo Rastrelli, to work on the 

construction of palaces and buildings in St. Petersburg and other cities. She actively supported art and 

architecture, striving to create beautiful visual images that reflected her greatness and power. Projects for the 

construction of new buildings, interior decoration of old ones and improvement of the palace complex, including 

the Hermitage, testify to Catherine II's desire to improve the architectural appearance of the country. Her 

contribution to the development of architecture can be assessed as significant and inspiring. 

 

Keywords: architecture, Catherine 2, architect, construction, St. Petersburg, classicism, city, palace, art 

 

ɺ ʧʝʨʠʦʜ ʧʨʘʚʣʝʥʠʷ ɽʢʘʪʝʨʠʥʳ II (1762-1796 ʛʛ.) ʘʨʭʠʪʝʢʪʫʨʘ ʚ ʈʦʩʩʠʠ ʧʨʦʰʣʘ ʯʝʨʝʟ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʨʘʟʠʣʠʩʴ ʚʦ ʤʥʦʛʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʪʠʣʷʭ ʠ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʢʣʘʩʩʠʮʠʟʤ, ʨʦʢʦʢʦ ʠ ʥʝʦʢʣʘʩʩʠʮʠʟʤ. ɽʢʘʪʝʨʠʥʘ II ʧʨʠʜʘʚʘʣʘ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʝ ʢʘʢ ʩʨʝʜʩʪʚʫ ʫʢʨʘʰʝʥʠʷ ʛʦʨʦʜʦʚ ʠ ʩʦʟʜʘʥʠʷ ʧʘʤʷʪʥʠʢʦʚ ʢʫʣʴʪʫʨʳ. ʆʥʘ ʧʨʠʛʣʘʰʘʣʘ 

ʠʟʚʝʩʪʥʳʭ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʪʘʢʠʭ ʢʘʢ ɹʘʨʪʦʣʦʤʝʦ ʈʘʩʪʨʝʣʣʠ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʥʘʜ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʜʚʦʨʮʦʚ ʠ ʟʜʘʥʠʡ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ. 

ʆʩʦʙʝʥʥʦ ʠʟʚʝʩʪʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʧʘʤʷʪʥʠʢʘʤʠ ʚʨʝʤʝʥ ɽʢʘʪʝʨʠʥʳ II ʷʚʣʷʶʪʩʷ ɿʠʤʥʠʡ 

ʜʚʦʨʝʮ, ʉʤʦʣʴʥʳʡ ʩʦʙʦʨ, ʊʘʚʨʠʯʝʩʢʠʡ ʜʚʦʨʝʮ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʟʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʶʪʩʷ 

ʩʠʤʚʦʣʘʤʠ ʨʦʩʢʦʰʠ ʠ ʢʨʘʩʦʪʳ ʘʨʭʠʪʝʢʪʫʨʳ ʵʪʦʛʦ ʧʝʨʠʦʜʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʘʤʷʪʥʠʢʠ ʘʨʭʠʪʝʢʪʫʨʳ ʪʦʛʦ ʚʨʝʤʝʥʠ.  

 ɿʠʤʥʠʡ ʜʚʦʨʝʮ 1918ð1943 ʛʛ. -ʦʩʥʦʚʥʦʡ ʠʤʧʝʨʘʪʦʨʩʢʠʡ ʨʝʟʠʜʝʥʮʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʈʦʩʩʠʡʩʢʦʡ 

ʠʤʧʝʨʠʠ, ʥʘʭʦʜʠʪʩʷ ʥʘ ɼʚʦʨʮʦʚʦʡ ʧʣʦʱʘʜʠ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ɺ ʧʝʨʠʦʜ ʩ 1918 ʧʦ 1943 ʛʦʜ ʦʥ ʥʦʩʠʣ 

ʥʘʟʚʘʥʠʝ ɼʚʦʨʝʮ ʀʩʢʫʩʩʪʚ. ʕʪʦ ʟʜʘʥʠʝ ʙʳʣʦ ʚʦʟʚʝʜʝʥʦ ʤʝʞʜʫ 1754 ʠ 1762 ʛʦʜʘʤʠ ʘʨʭʠʪʝʢʪʦʨʦʤ 

ɹʘʨʪʦʣʦʤʝʦ ʌʨʘʥʯʝʩʢʦ ʈʘʩʪʨʝʣʣʠ, ʠʤʝʶʱʠʤ ʠʪʘʣʴʷʥʩʢʠʝ ʢʦʨʥʠ, ʠ ʚʳʧʦʣʥʝʥʦ ʚ ʩʪʠʣʝ ʙʘʨʦʢʢʦ, 

ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʵʧʦʭʠ ʧʨʘʚʣʝʥʠʷ ɽʣʠʟʘʚʝʪʳ ʇʝʪʨʦʚʥʳ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʬʨʘʥʮʫʟʩʢʦʛʦ ʨʦʢʦʢʦ ʚ 

ʦʬʦʨʤʣʝʥʠʠ ʠʥʪʝʨʴʝʨʦʚ.[1] 

ɺ ʠʩʪʦʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʩ 1711 ʧʦ 1764 ʛʦʜ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʧʷʪʴ ʟʠʤʥʠʭ ʜʚʦʨʮʦʚ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʘ. ʀʟʥʘʯʘʣʴʥʦ ʇʝʪʨ I ʦʙʦʩʥʦʚʘʣʩʷ ʚ ʩʧʝʰʥʦ ʚʦʟʚʝʜʝʥʥʦʤ ʚ 1703 ʛʦʜʫ 

ʦʜʥʦʵʪʘʞʥʦʤ ʟʜʘʥʠʠ ʨʷʜʦʤ ʩ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʡ ʢʨʝʧʦʩʪʴʶ. ɺ ʧʝʨʠʦʜ ʧʨʘʚʣʝʥʠʷ ɽʣʠʟʘʚʝʪʳ ʇʝʪʨʦʚʥʳ ʢ 

ʜʚʦʨʮʫ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʩʣʫʞʝʙʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʯʪʦ ʢ 1750 ʛʦʜʫ ʧʨʠʜʘʣʦ ʝʤʫ ʥʝʦʧʨʷʪʥʳʡ ʠ ʥʝʧʨʠʛʣʷʜʥʳʡ 

ʚʠʜ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʛʦ ʩʪʘʪʫʩʫ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥ ʨʘʩʧʦʣʘʛʘʣʩʷ ʨʷʜʦʤ ʩ ɸʜʤʠʨʘʣʪʝʡʩʪʚʦʤ ʠ ʚʝʪʭʠʤʠ 

ʧʦʩʪʨʦʡʢʘʤʠ ʈʘʛʫʟʠʥʩʢʦʛʦ, ʯʪʦ ʩʯʠʪʘʣʦʩʴ ʥʝʜʦʧʫʩʪʠʤʳʤ. 1 ʷʥʚʘʨʷ 1752 ʛʦʜʘ ɽʣʠʟʘʚʝʪʘ ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ 

ʦ ʨʘʩʰʠʨʝʥʠʠ ɿʠʤʥʝʛʦ ʜʚʦʨʮʘ, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʚʳʢʫʧʘ ʩʦʩʝʜʥʠʭ ʫʯʘʩʪʢʦʚ. ʈʘʩʪʨʝʣʣʠ ʟʘʥʷʣʩʷ 

ʧʨʠʩʪʨʦʡʢʦʡ ʥʦʚʳʭ ʢʦʨʧʫʩʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʛʘʨʤʦʥʠʯʥʦ ʩʦʝʜʠʥʠʪʴʩʷ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ. ɺ 

ʜʝʢʘʙʨʝ ʪʦʛʦ ʞʝ ʛʦʜʘ ʧʦʷʚʠʣʦʩʴ ʞʝʣʘʥʠʝ ʫʚʝʣʠʯʠʪʴ ʚʳʩʦʪʫ ʟʜʘʥʠʷ ʜʦ 22 ʤʝʪʨʦʚ, ʯʪʦ ʟʘʩʪʘʚʠʣʦ ʘʨʭʠʪʝʢʪʦʨʘ 

https://sutd.ru/
https://sutd.ru/
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ʧʝʨʝʩʤʦʪʨʝʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʧʨʦʝʢʪ. ɺ ʠʪʦʛʝ ʙʳʣʦ ʨʝʰʝʥʦ ʚʦʟʚʝʩʪʠ ʟʜʘʥʠʝ ʟʘʥʦʚʦ, ʠ ʥʦʚʳʡ ʧʨʦʝʢʪ ʙʳʣ 

ʫʪʚʝʨʞʜʝʥ ɽʣʠʟʘʚʝʪʦʡ ʇʝʪʨʦʚʥʦʡ 16 ʠʶʥʷ (27 ʠʶʥʷ ʧʦ ʥʦʚʦʤʫ ʩʪʠʣʶ) 1754 ʛʦʜʘ. ɺ ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ 

ʦʪʤʝʯʘʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʩʪʦʨʥʦʛʦ ʜʚʦʨʮʘ, ʩʧʦʩʦʙʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʠʤʧʝʨʘʪʨʠʮʳ, ʝʸ ʩʣʫʛ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʬʠʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘ ʯʪʦ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʜʦ 900 ʪʳʩʷʯ ʨʫʙʣʝʡ 

ʠʟ ʩʦʣʷʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʜʚʘ ʛʦʜʘ. ʇʦʟʞʝ, ʚ 1764ð1766 ʛʦʜʘʭ, ʙʳʣ ʧʦʩʪʨʦʝʥ ʖʞʥʳʡ 

ʧʘʚʠʣʴʦʥ ʄʘʣʦʛʦ ʕʨʤʠʪʘʞʘ, ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʠʣʠ ʩ ʧʦʢʦʷʤʠ ɽʢʘʪʝʨʠʥʳ II ʠ ʧʨʝʜʥʘʟʥʘʯʠʣʠ ʜʣʷ ɻ. ɻ. 

ʆʨʣʦʚʘ, ʬʘʚʦʨʠʪʘ ʠʤʧʝʨʘʪʨʠʮʳ. [2] 

ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʠʟʘʣʠʪʘ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ "ʊʨʦʥʥʳʡ ʟʘʣ", ʟʘ ʢʦʪʦʨʳʤ ʧʦʩʣʝʜʦʚʘʣʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʞʠʜʘʥʠʷ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ "ɹʝʣʳʡ ʟʘʣ". ɿʘ ʥʠʤ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʩʪʦʣʦʚʘʷ, 

ʢ ʢʦʪʦʨʦʡ ʧʨʠʤʳʢʘʣ "ʉʚʝʪʣʳʡ ʢʘʙʠʥʝʪ". ɿʘ ʩʪʦʣʦʚʦʡ ʥʘʭʦʜʠʣʘʩʴ "ʇʘʨʘʜʥʘʷ ʦʧʦʯʠʚʘʣʴʥʷ", ʢʦʪʦʨʘʷ ʩʧʫʩʪʷ 

ʛʦʜ ʙʳʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ "ɸʣʤʘʟʥʳʡ ʧʦʢʦʡ". ʀʤʧʝʨʘʪʨʠʮʘ ʪʘʢʞʝ ʨʘʩʧʦʨʷʜʠʣʘʩʴ ʦʙʦʨʫʜʦʚʘʪʴ ʜʣʷ ʩʝʙʷ 

ʙʠʙʣʠʦʪʝʢʫ, ʢʘʙʠʥʝʪ, ʙʫʜʫʘʨ, ʜʚʝ ʩʧʘʣʴʥʠ ʠ ʛʘʨʜʝʨʦʙʥʫʶ. 

ɺ 1764 ʛʦʜʫ ɽʢʘʪʝʨʠʥʘ II ʧʨʠʦʙʨʝʣʘ ʠʟ ɹʝʨʣʠʥʘ 317 ʮʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʞʠʚʦʧʠʩʠ ʥʘ ʩʫʤʤʫ 183 

ʪʳʩʷʯʠ ʪʘʣʝʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʞʜʝ ʧʨʠʥʘʜʣʝʞʘʣʠ ʯʘʩʪʥʦʡ ʢʦʣʣʝʢʮʠʠ ʁʦʭʘʥʥʘ ʕʨʥʩʪʘ ɻʦʮʢʦʚʩʢʦʛʦ. ʕʪʘ 

ʧʦʢʫʧʢʘ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʚ ʫʨʝʛʫʣʠʨʦʚʘʥʠʝ ʝʛʦ ʜʦʣʛʘ ʢʥʷʟʶ ɺʣʘʜʠʤʠʨʫ ʉʝʨʛʝʝʚʠʯʫ ɼʦʣʛʦʨʫʢʦʚʫ. 

ʉʨʝʜʠ ʵʪʠʭ ʢʘʨʪʠʥ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʠʚʰʠʭ ʠʟ ʛʦʣʣʘʥʜʩʢʦ-ʬʣʘʤʘʥʜʩʢʦʡ ʰʢʦʣʳ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XVII 

ʚʝʢʘ, ʚ ʈʦʩʩʠʶ ʙʳʣʦ ʜʦʩʪʘʚʣʝʥʦ 225 ʧʨʦʠʟʚʝʜʝʥʠʡ, ʯʪʦ ʟʘʣʦʞʠʣʦ ʦʩʥʦʚʫ ʢʦʣʣʝʢʮʠʡ ʕʨʤʠʪʘʞʘ. 

ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʜʦ ʥʘʰʠʭ ʜʥʝʡ ʧʦʣʦʪʝʥ ʩʦʩʪʘʚʣʷʝʪ 96. ʇʨʦʠʟʚʝʜʝʥʠʷ ʙʳʣʠ 

ʨʘʟʤʝʱʝʥʳ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʜʚʦʨʮʘ, ʧʦʣʫʯʠʚʰʠʭ ʥʘʟʚʘʥʠʝ "ʕʨʤʠʪʘʞ", ʯʪʦ ʚ ʧʝʨʝʚʦʜʝ ʩ 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʦʟʥʘʯʘʝʪ "ʤʝʩʪʦ ʫʝʜʠʥʝʥʠʷ". ʉ 1767 ʧʦ 1775 ʛʦʜ ʙʳʣʦ ʚʦʟʚʝʜʝʥʦ ʩʧʝʮʠʘʣʴʥʦʝ ʟʜʘʥʠʝ ʜʣʷ ʠʭ 

ʭʨʘʥʝʥʠʷ ʚʦʩʪʦʯʥʝʝ ʜʚʦʨʮʘ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʚ 1780-1790-ʝ, ʨʘʙʦʪʳ ʧʦ ʦʪʜʝʣʢʝ ʠʥʪʝʨʴʝʨʦʚ ʜʚʦʨʮʘ 

ʧʨʦʜʦʣʞʠʣʠ ʘʨʭʠʪʝʢʪʦʨʳ ʀ. ɽ. ʉʪʘʨʦʚ ʠ ɼʞ. ʂʚʘʨʝʥʛʠ. [3] 

ɺ 1783 ʛʦʜʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʫʥʠʯʪʦʞʝʥʠʠ ʜʚʦʨʮʦʚʦʛʦ ʪʝʘʪʨʘ ʧʦ ʫʢʘʟʫ ɽʢʘʪʝʨʠʥʳ. ɺ 

1790-ʝ ʛʦʜʳ, ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɽʢʘʪʝʨʠʥʳ II, ʢʦʪʦʨʘʷ ʚʳʨʘʟʠʣʘ ʥʝʜʦʚʦʣʴʩʪʚʦ ʧʦ ʧʦʚʦʜʫ ʧʨʦʭʦʜʘ ʧʫʙʣʠʢʠ ʚ 

ʕʨʤʠʪʘʞ ʯʝʨʝʟ ʝʸ ʣʠʯʥʳʝ ʘʧʘʨʪʘʤʝʥʪʳ, ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʛʘʣʝʨʝʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʝʛʦ ʩ ɿʠʤʥʠʤ ʜʚʦʨʮʦʤ, 

ʠʟʚʝʩʪʥʘʷ ʢʘʢ "ɸʧʦʣʣʦʥʦʚ ʟʘʣ". ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʩʝʪʠʪʝʣʷʤ ʦʙʭʦʜʠʪʴ ʮʘʨʩʢʠʝ ʧʦʢʦʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʂʚʘʨʝʥʛʠ ʧʦʩʪʨʦʠʣ ʥʦʚʳʡ ʊʨʦʥʥʳʡ (ɻʝʦʨʛʠʝʚʩʢʠʡ) ʟʘʣ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʪʢʨʳʪ ʚ 1795 ʛʦʜʫ. ʉʪʘʨʳʡ ʪʨʦʥʥʳʡ 

ʟʘʣ ʙʳʣ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥ ʚ ʨʷʜ ʢʦʤʥʘʪ ʜʣʷ ʚʝʣʠʢʦʛʦ ʢʥʷʟʷ ɸʣʝʢʩʘʥʜʨʘ, ʢʦʪʦʨʳʡ ʥʝʜʘʚʥʦ ʚʩʪʫʧʠʣ ʚ ʙʨʘʢ. 

ʅʘ ʤʝʩʪʝ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʧʷʪʠ ʟʘʣʦʚ ɸʥʪʠʢʘʤʝʨ, ʧʦʩʪʨʦʝʥʥʳʭ ʈʘʩʪʨʝʣʣʠ, ʙʳʣʠ ʩʦʟʜʘʥʳ ɸʚʘʥʟʘʣ, 

ʄʨʘʤʦʨʥʘʷ ʛʘʣʝʨʝʷ (ɹʦʣʴʰʦʡ ʘʚʘʥʟʘʣ) ʠ ʂʦʥʮʝʨʪʥʳʡ ʟʘʣ.  

ɺ 1826 ʛʦʜʫ, ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ ʂ. ʀ. ʈʦʩʩʠ, ʧʝʨʝʜ ɻʝʦʨʛʠʝʚʩʢʠʤ ʟʘʣʦʤ ʙʳʣʘ ʚʦʟʚʝʜʝʥʘ ɺʦʝʥʥʘʷ 

ʛʘʣʝʨʝʷ, ʛʜʝ ʥʘʰʣʠ ʩʚʦʸ ʤʝʩʪʦ 330 ʧʦʨʪʨʝʪʦʚ ʛʝʥʝʨʘʣʦʚ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʚʦʡʥʝ 1812 ʛʦʜʘ, ʥʘʧʠʩʘʥʥʳʝ ʚ 

ʪʝʯʝʥʠʝ ʧʦʯʪʠ ʜʝʩʷʪʠ ʣʝʪ. ɺ ʥʘʯʘʣʝ 1830-ʭ ʆ. ʄʦʥʬʝʨʨʘʥ ʟʘʥʷʣʩʷ ʦʬʦʨʤʣʝʥʠʝʤ ʌʝʣʴʜʤʘʨʰʘʣʴʩʢʦʛʦ, 

ʇʝʪʨʦʚʩʢʦʛʦ ʠ ɻʝʨʙʦʚʦʛʦ ʟʘʣʦʚ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʜʚʦʨʮʘ. [4] (ʈʠʩ. 1). 

 

 
ʈʠʩ. 1 - ɺʠʜ ɿʠʤʥʝʛʦ ʜʚʦʨʮʘ ʩʦ ʩʪʦʨʦʥʳ ɸʜʤʠʨʘʣʪʝʡʩʪʚʘ. ʈʘʟʚʦʜ ʢʘʨʘʫʣʘ ɺ ʉʘʜʦʚʥʠʢʦʚ 1, 

ʉʘʜʦʚʥʠʢʦʚ 1830-ʝ. 

 

ɺʦʩʢʨʝʩʝʥʩʢʠʡ ʅʦʚʦʜʝʚʠʯʠʡ ʉʤʦʣʴʥʳʡ ʤʦʥʘʩʪʳʨʴ, ʜʝʡʩʪʚʦʚʘʚʰʠʡ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚ ʧʝʨʠʦʜ 

ʩ 1744 ʧʦ 1764 ʛʦʜ, ʙʳʣ ʞʝʥʩʢʠʤ ʤʦʥʘʩʪʳʨʝʤ. ɺ ʵʪʠ ʛʦʜʳ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʦʥʘʩʪʳʨʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦʜ 

ʣʠʯʥʳʤ ʥʘʜʟʦʨʦʤ ʠʤʧʝʨʘʪʨʠʮʳ ɽʣʠʟʘʚʝʪʳ ʇʝʪʨʦʚʥʳ, ʩʪʨʝʤʠʚʰʝʡʩʷ ʧʨʦʚʝʩʪʠ ʟʜʝʩʴ ʩʚʦʠ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ.  

ɽʣʠʟʘʚʝʪʘ ʇʝʪʨʦʚʥʘ ʨʘʩʧʦʨʷʜʠʣʘʩʴ ʚʦʟʚʝʩʪʠ ʤʦʥʘʩʪʳʨʴ ʥʘ ʤʝʩʪʝ ʥʝʙʦʣʴʰʦʛʦ ʜʚʦʨʮʘ ʫ ʉʤʦʣʴʥʦʛʦ 

ʜʚʦʨʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʉʤʦʣʴʥʦʛʦ ʜʦʤʘ, ʛʜʝ ʦʥʘ ʯʘʩʪʦ ʧʨʝʙʳʚʘʣʘ ʚ ʤʦʣʦʜʦʩʪʠ. ɺ ʩʦʩʪʘʚ ʤʦʥʘʩʪʳʨʩʢʦʛʦ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 222 

ʢʦʤʧʣʝʢʩʘ ʜʦʣʞʥʳ ʙʳʣʠ ʚʦʡʪʠ ʭʨʘʤ ʩ ʧʨʠʭʦʜʩʢʠʤʠ ʮʝʨʢʚʷʤʠ ʠ ʚʳʩʦʢʘʷ ʢʦʣʦʢʦʣʴʥʷ, ʘ ʪʘʢʞʝ ʠʥʩʪʠʪʫʪ ʜʣʷ 

ʜʝʚʠʮ ʠʟ ʜʚʦʨʷʥʩʢʠʭ ʩʝʤʝʡʩʪʚ. ʇʨʦʝʢʪ ʨʘʟʨʘʙʦʪʘʣ ʧʨʠʜʚʦʨʥʳʡ ʘʨʭʠʪʝʢʪʦʨ ɹʘʨʪʦʣʦʤʝʦ ʈʘʩʪʨʝʣʣʠ. 

30 ʦʢʪʷʙʨʷ 1748 ʛʦʜʘ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʦʩʥʦʚʘʥʠʝ ʉʤʦʣʴʥʦʛʦ ʩʦʙʦʨʘ, ʠ ʫʞʝ ʚ ʤʘʝ 1751 ʛʦʜʘ ʥʘʯʘʣʦʩʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʝʛʦ ʩʪʝʥ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ ʧʦ ʬʫʥʜʘʤʝʥʪʫ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ. ɺʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʩ 

ʇʨʫʩʩʠʝʡ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ. ɺʥʫʪʨʝʥʥʷʷ ʦʪʜʝʣʢʘ ʩʦʙʦʨʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʖ. ʄ. ʌʝʣʴʪʝʥʘ, ʧʨʦʭʦʜʠʣʘ ʚ ʧʝʨʠʦʜ ʩ 1762 ʧʦ 1764 ʛʦʜ. ʂ 1769 ʛʦʜʫ ʤʦʥʘʩʪʳʨʴ ʙʳʣ 

ʧʦʣʥʦʩʪʴʶ ʧʦʩʪʨʦʝʥ, ʬʦʨʤʠʨʫʷ ʢʨʝʩʪʦʦʙʨʘʟʥʦʝ ʟʜʘʥʠʝ, ʦʢʨʫʞʸʥʥʦʝ ʢʦʨʧʫʩʘʤʠ ʢʝʣʠʡ ʩ ʯʝʪʳʨʴʤʷ ʙʘʰʥʷʤʠ 

ʠ ʮʝʥʪʨʘʣʴʥʳʤ ʧʷʪʠʛʣʘʚʳʤ ʩʦʙʦʨʦʤ. ɺ ʩʦʩʪʘʚ ʘʥʩʘʤʙʣʷ ʚʭʦʜʠʣʠ ʨʘʟʣʠʯʥʳʝ ʭʨʘʤʳ, ʘ ʪʘʢʞʝ ʙʳʣʘ ʚʦʟʚʝʜʝʥʘ 

ʢʘʤʝʥʥʘʷ ʦʛʨʘʜʘ ʚʦʢʨʫʛ ʤʦʥʘʩʪʳʨʷ. [5] 

28 ʠʶʥʷ 1764 ʛʦʜʘ ʠʤʧʝʨʘʪʨʠʮʘ ɽʢʘʪʝʨʠʥʘ II ʦʩʥʦʚʘʣʘ ʧʨʠ ʤʦʥʘʩʪʳʨʝ ʧʝʨʚʦʝ ʚ ʈʦʩʩʠʠ ʞʝʥʩʢʦʝ 

ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ð ɺʦʩʧʠʪʘʪʝʣʴʥʦʝ ʦʙʱʝʩʪʚʦ ʙʣʘʛʦʨʦʜʥʳʭ ʜʝʚʠʮ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ 200 ʚʦʩʧʠʪʘʥʥʠʮ ʠʟ 

ʜʚʦʨʷʥʩʢʠʭ ʩʝʤʝʡ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʦʙʫʯʝʥʠʝʤ ʠ ʚʦʩʧʠʪʘʥʠʝʤ ʜʝʚʠʮ ʙʫʜʫʪ ʟʘʥʠʤʘʪʴʩʷ ʤʦʥʘʭʠʥʠ, 

ʦʜʥʘʢʦ ʦʥʠ ʥʝ ʩʧʨʘʚʣʷʣʠʩʴ ʩ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʯʪʦ ʟʘʩʪʘʚʠʣʦ ɽʢʘʪʝʨʠʥʫ II ʧʨʠʟʥʘʪʴ 

ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʵʪʦʡ ʠʜʝʠ. 

ɺ 1765 ʛʦʜʫ ʙʳʣʦ ʦʪʢʨʳʪʦ ʄʝʱʘʥʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʜʣʷ ʜʝʚʫʰʝʢ ʠʟ ʥʝʜʚʦʨʷʥʩʢʠʭ ʩʝʤʝʡ, ʛʜʝ ʠʭ 

ʦʙʫʯʘʣʠ ʙʫʜʫʱʠʤ ʧʨʦʬʝʩʩʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʰʚʝʠ, ʛʫʚʝʨʥʘʥʪʢʠ ʠ ʜʦʤʦʭʦʟʷʡʢʠ. ʉ 1842 ʛʦʜʘ ʵʪʦ ʫʯʝʙʥʦʝ 

ʟʘʚʝʜʝʥʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʝ ʫʯʠʣʠʱʝ, ʘ ʚ 1891 ʛʦʜʫ ʙʳʣʦ ʧʨʝʦʙʨʘʟʦʚʘʥʦ ʚ 

ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ. [6] (ʈʠʩ. 2). 

 

 
ʈʠʩ. 2 ï ɺʠʜ ʉʤʦʣʴʥʦʛʦ ʤʦʥʘʩʪʳʨʷ, 18-19 ʚʝʢ. 

 

ʊʘʚʨʠʯʝʩʢʠʡ ʜʚʦʨʝʮ 1783-1789 ʛʛ. - ɽʢʘʪʝʨʠʥʘ II ʧʦʜʘʨʠʣʘ ʜʚʦʨʝʮ ʩʚʦʝʤʫ ʬʘʚʦʨʠʪʫ, ʢʥʷʟʶ 

ɻʨʠʛʦʨʠʶ ʇʦʪʝʤʢʠʥʫ, ʢʦʪʦʨʳʡ ʠʛʨʘʣ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʈʫʩʩʢʦ-ʪʫʨʝʮʢʠʭ ʚʦʡʥʘʭ ʠ ʚʥʸʩ ʚʢʣʘʜ ʚ 

ʩʦʟʜʘʥʠʝ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʬʣʦʪʘ ʠ ʦʩʥʦʚʘʥʠʝ ʛʦʨʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʍʝʨʩʦʥ, ʅʠʢʦʣʘʝʚ, ʉʝʚʘʩʪʦʧʦʣʴ ʠ 

ʅʦʚʦʨʦʩʩʠʡʩʢ (ɽʢʘʪʝʨʠʥʦʩʣʘʚ). ɺ 1783 ʛʦʜʫ, ʧʦʩʣʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʊʘʚʨʠʜʳ ʢ ʈʦʩʩʠʠ, ʇʦʪʝʤʢʠʥ ʧʦʣʫʯʠʣ 

ʪʠʪʫʣ ʩʚʝʪʣʝʡʰʝʛʦ ʢʥʷʟʷ ʊʘʚʨʠʯʝʩʢʦʛʦ, ʚ ʯʝʩʪʴ ʯʝʛʦ ʜʚʦʨʝʮ ʠ ʙʳʣ ʥʘʟʚʘʥ ʊʘʚʨʠʯʝʩʢʠʤ. ɺʦʢʨʫʛ ʜʚʦʨʮʘ ʙʳʣ 

ʨʘʟʙʠʪ ʧʨʝʢʨʘʩʥʳʡ ʩʘʜ ʚ ʘʥʛʣʠʡʩʢʦʤ ʩʪʠʣʝ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʠʟʚʝʩʪʝʥ ʙʣʘʛʦʜʘʨʷ ʘʥʪʠʯʥʦʡ ʩʪʘʪʫʝ ɺʝʥʝʨʳ, 

ʥʳʥʝ ʭʨʘʥʷʱʝʡʩʷ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʕʨʤʠʪʘʞʝ ʠ ʠʟʚʝʩʪʥʦʡ ʢʘʢ ɺʝʥʝʨʘ ʊʘʚʨʠʯʝʩʢʘʷ. ʕʪʦʪ ʩʘʜ ʙʳʣ 

ʣʶʙʠʤʳʤ ʤʝʩʪʦʤ ʦʪʜʳʭʘ ʠʤʧʝʨʘʪʨʠʮʳ. (ʈʠʩ. 3). 

 

 
ʈʠʩ. 3 - ɺʠʜ ʥʘ ʊʘʚʨʠʯʝʩʢʠʡ ʜʚʦʨʝʮ ʩ ʅʝʚʳ. ʅʝʠʟʚʝʩʪʥʳʡ ʭʫʜʦʞʥʠʢ. 1790 ï 1820 ʛʛ. 
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ʀʩʪʦʨʠʷ ʠ ʘʨʭʠʪʝʢʪʫʨʘ ʊʘʚʨʠʯʝʩʢʦʛʦ ʜʚʦʨʮʘ 

ʉ 1783 ʧʦ 1789 ʛʦʜ ʰʸʣ ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʚʦʨʮʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʬʠʥʘʥʩʠʨʫʝʤʳʡ ʠʟ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ. ɸʨʭʠʪʝʢʪʫʨʥʳʡ ʧʨʦʝʢʪ ʀʚʘʥʘ ʉʪʘʨʦʚʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʢʣʘʩʩʠʯʝʩʢʫʶ 

ʢʦʤʧʦʟʠʮʠʶ ʩ ʜʚʫʤʷ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʢʨʳʣʴʷʤʠ, ʨʘʩʭʦʜʷʱʠʤʠʩʷ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʬʘʩʘʜʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ 

ʯʝʨʪʦʡ ʊʘʚʨʠʯʝʩʢʦʛʦ ʜʚʦʨʮʘ ʩʪʘʣʠ ʥʝ ʪʦʣʴʢʦ ʧʦʨʪʠʢʠ ʩ ʜʦʨʠʯʝʩʢʠʤʠ ʢʦʣʦʥʥʘʤʠ, ʥʦ ʠ ʚʝʣʠʯʝʩʪʚʝʥʥʳʡ 

ʢʫʧʦʣ ʥʘ ʢʨʳʰʝ. [5] 

ʊʘʚʨʠʯʝʩʢʠʡ ʜʚʦʨʝʮ ʙʳʣ ʫʥʠʢʘʣʴʥʳʤ ʧʘʤʷʪʥʠʢʦʤ ʘʨʭʠʪʝʢʪʫʨʳ, ʦʙʨʘʟʮʦʤ ʢʣʘʩʩʠʮʠʟʤʘ, ʠ ʝʛʦ 

ʩʢʨʦʤʥʘʷ, ʚʥʫʰʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʵʢʩʪʝʨʴʝʨʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʥʪʨʘʩʪʠʨʦʚʘʣʘ ʩ 

ʧʳʰʥʦʩʪʴʶ ʠʥʪʝʨʴʝʨʘ ʠ ʫʙʨʘʥʩʪʚʦʤ ʜʚʦʨʷʥʩʢʠʭ ʧʦʢʦʝʚ. ɿʘ ʛʣʘʚʥʳʤ ʚʝʩʪʠʙʶʣʝʤ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʨʦʪʦʥʜʘ, 

ʙʦʛʘʪʦ ʫʢʨʘʰʝʥʥʘʷ ʣʝʧʥʠʥʦʡ ʠ ʩʦʝʜʠʥʝʥʥʘʷ ʩ ʙʝʣʦ-ʢʦʣʦʥʥʳʤ ʟʘʣʦʤ ʰʠʨʦʢʦʡ ʣʝʩʪʥʠʮʝʡ. ʍʫʜʦʞʝʩʪʚʝʥʥʘʷ 

ʦʪʜʝʣʢʘ, ʪʘʢʘʷ ʢʘʢ ʤʥʦʛʦʮʚʝʪʥʘʷ ʨʦʩʧʠʩʴ ʥʘ ʩʪʝʥʘʭ ʠ ʜʦʩʢʘʭ, ʢʘʤʠʥʳ ʠ ʬʠʛʫʨʥʘʷ ʢʫʭʦʥʥʘʷ ʫʪʚʘʨʴ, 

ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʣʘʩʴ ʚ ʧʘʨʘʜʥʳʭ ʟʘʣʘʭ ʜʚʦʨʮʘ, ʪʘʢʠʭ ʢʘʢ: ʢʦʤʥʘʪʘ ʞʠʚʦʧʠʩʠ, ʢʦʤʥʘʪʘ ʛʦʙʝʣʝʥʦʚ, 

ʜʠʚʘʥʥʘʷ ʢʦʤʥʘʪʘ ʠ ʢʠʪʘʡʩʢʠʡ ʟʘʣ. ɺ ʯʝʩʪʴ ʠʤʧʝʨʘʪʨʠʮʳ ʇʦʪʝʤʢʠʥʦʡ ʧʨʦʚʦʜʷʪʩʷ ʬʝʩʪʠʚʘʣʠ, ʘ ʟʠʤʦʡ 

ʧʦʩʝʪʠʪʝʣʠ ʤʦʛʫʪ ʧʦʢʘʪʘʪʴʩʷ ʩ ʣʝʜʷʥʦʡ ʛʦʨʳ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʫʜʳ, ʢʘʥʘʣʳ ʩ ʤʦʩʪʠʢʘʤʠ, ʭʦʣʤʳ ʠ ʢʫʧʳ 

ʞʠʚʦʧʠʩʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. 

ʂʥʷʟʴ ʇʦʪʝʤʢʠʥ ʧʦʩʝʱʘʣ ʫʩʘʜʴʙʫ ʥʝʯʘʩʪʦ, ʠ ʧʦʩʣʝ ʝʛʦ ʩʤʝʨʪʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʫʩʪʦʚʘʚʰʠʡ ʜʚʦʨʝʮ 

ʙʳʣ ʙʝʟʞʘʣʦʩʪʥʦ ʨʘʟʛʨʘʙʣʝʥ ʯʠʥʦʚʥʠʢʘʤʠ ɻʘʨʥʦʚʩʢʠʤ ʠ ɻʨʠʙʦʚʩʢʠʤ. ɺ ʥʘʯʘʣʝ 1790-ʭ ʛʦʜʦʚ ʊʘʚʨʠʯʝʩʢʠʡ 

ʜʚʦʨʝʮ ʙʳʣ ʧʝʨʝʜʘʥ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʢʘʟʥʫ. ʇʦ ʧʨʠʢʘʟʫ ɽʢʘʪʝʨʠʥʳ II ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚʝʣʠʢʦʣʝʧʥʳʡ 

ʪʝʘʪʨ ʠ ʮʝʨʢʦʚʴ. ʇʦʟʞʝ ʚ ʟʜʘʥʠʷʭ ʊʘʚʨʠʯʝʩʢʦʛʦ ʜʚʦʨʮʘ ʨʘʟʤʝʩʪʠʣʠʩʴ ʢʘʟʘʨʤʳ ʠ ʢʦʥʶʰʥʠ 

ʂʦʥʥʦʛʚʘʨʜʝʡʩʢʦʛʦ ʧʦʣʢʘ, ʘ ʚʩʝ ʠʤʫʱʝʩʪʚʦ, ʦʩʪʘʚʰʝʝʩʷ ʧʦʩʣʝ ʢʦʥʬʠʩʢʘʮʠʠ ʫ ʨʘʟʙʦʡʥʠʢʦʚ, ʙʳʣʦ 

ʧʝʨʝʚʝʟʝʥʦ ʚ ʄʠʭʘʡʣʦʚʩʢʠʡ ʟʘʤʦʢ. (ʈʠʩ. 4). 

ʊʦʣʴʢʦ ʚ 1800-ʭ ʛʦʜʘʭ ʦʥ ʩʪʘʣ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʢʦʨʦʣʝʚʩʢʠʡ ʜʚʦʨʝʮ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʢʦʤʧʣʝʢʩ 

ʧʫʩʪʦʚʘʣ, ʥʦ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʟʜʝʩʴ ʫʩʪʨʘʠʚʘʣʠʩʴ ʦʬʠʮʠʘʣʴʥʳʝ ʧʨʠʝʤʳ ʠ ʦʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʧʦʯʝʪʥʳʝ 

ʛʦʩʪʠ. ɺ 1906 ʛʦʜʫ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʨʭʠʪʝʢʪʦʨʘ ʇ.ʀ. ʐʝʩʪʦʚʘ ʥʘʯʘʣʘʩʴ ʨʝʩʪʘʚʨʘʮʠʷ ʊʘʚʨʠʯʝʩʢʦʛʦ 

ʜʚʦʨʮʘ, ʠʥʪʝʨʴʝʨ ʜʚʦʨʮʘ ʙʳʣ ʚʦʩʩʪʘʥʦʚʣʝʥ ʠ ʧʨʝʚʨʘʱʝʥ ʚ ʟʘʣ ʟʘʩʝʜʘʥʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʫʤʳ. ɼʦ ʠʶʣʷ 

1917ʛʦʜʘʟʜʝʩʴ ʧʨʦʭʦʜʠʣʠ ʟʘʩʝʜʘʥʠʷ ɺʨʝʤʝʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ɿʜʝʩʴ ʧʦʷʚʠʣʩʷ ʇʝʪʨʦʛʨʘʜʩʢʠʡ ʩʦʚʝʪ 

ʨʘʙʦʯʠʭ ʜʝʧʫʪʘʪʦʚ, ʠ ʃʝʥʠʥ ʧʨʦʠʟʥʝʩ ʥʝʩʢʦʣʴʢʦ ʨʝʯʝʡ. ɼʦ ʧʝʨʝʩʪʨʦʡʢʠ ʟʜʝʩʴ ʥʘʭʦʜʠʣʘʩʴ ʃʝʥʠʥʛʨʘʜʩʢʘʷ 

ʚʳʩʰʘʷ ʧʘʨʪʠʡʥʘʷ ʰʢʦʣʘ. [7] 

 
ʈʠʩ. 4 ï ɺʠʜ ʥʘ ʊʘʚʨʠʯʝʩʢʠʡ ʜʚʦʨʝʮ. 1783-1799ʛʛ. 

 

ʀʩʭʦʜʷ ʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʚ ʦʯʝʨʢʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʠ 

ɽʢʘʪʝʨʠʥʝ II ʠʛʨʘʣʘ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʈʦʩʩʠʠ. ʆʥʘ ʘʢʪʠʚʥʦ 

ʧʦʜʜʝʨʞʠʚʘʣʘ ʠʩʢʫʩʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʫ, ʩʪʨʝʤʷʩʴ ʩʦʟʜʘʪʴ ʧʨʝʢʨʘʩʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʦʙʨʘʟʳ, ʢʦʪʦʨʳʝ 

ʦʪʨʘʞʘʣʠ ʝʝ ʚʝʣʠʯʠʝ ʠ ʤʦʛʫʱʝʩʪʚʦ. ʇʨʦʝʢʪʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʦʚʳʭ ʟʜʘʥʠʡ, ʦʪʜʝʣʢʝ ʠʥʪʝʨʴʝʨʦʚ ʩʪʘʨʳʭ 

ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʜʚʦʨʮʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʷ ʕʨʤʠʪʘʞ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʪʨʝʤʣʝʥʠʠ 

ɽʢʘʪʝʨʠʥʳ II ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ ʩʪʨʘʥʳ. ɽʝ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʘʨʭʠʪʝʢʪʫʨʳ 

ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ ʟʥʘʯʠʤʳʡ ʠ ʚʜʦʭʥʦʚʣʷʶʱʠʡ. 
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EVOLUTION OF THE MODERN STYLE IN MONUMENTAL COMPOSITIONS 
GUSTAV KLIMT of the 1900s 
 
The article is devoted to the consideration of the main stylistic, artistic and iconographic aspects of the 

development of monumental painting of the Art Nouveau era using the example of the compositions of Gustav 

Klimt. An examination of the master's main works - panels for the Burgtheater, frescoes in the front lobby of the 

Kunsthistorisches Museum in Vienna and a series of paintings that have not reached us to decorate the assembly 

hall of the University of Vienna - has made it possible to identify the artist's path from late academicism to 

enhancing the decorativeness characteristic of the Art Nouveau style. 
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ʂ ʧʝʨʚʦʤʫ ʜʝʩʷʪʠʣʝʪʠʶ ʍʍ ʚ. ʚ ʝʚʨʦʧʝʡʩʢʦʤ ʠʩʢʫʩʩʪʚʝ ʧʨʦʠʟʦʰʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ɺʜʦʭʥʦʚʣʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʬʨʘʥʮʫʟʩʢʦʛʦ ʘʚʘʥʛʘʨʜʘ ʠ ʜʚʠʞʠʤʳʝ ʧʨʦʮʝʩʩʦʤ ʤʦʜʝʨʥʠʟʘʮʠʠ, 

ʧʝʨʝʢʨʘʠʚʘʚʰʠʤ ʦʙʱʝʩʪʚʦ, ʭʫʜʦʞʥʠʢʠ ʚʩʝ ʯʘʱʝ ʩʪʘʣʠ ʦʪʚʝʨʛʘʪʴ ʩʪʠʣʠ ʠ ʫʩʣʦʚʥʦʩʪʠ ʧʨʦʰʣʦʛʦ. ɺʤʝʩʪʦ 

ʵʪʦʛʦ ʚʦʟʥʠʢ ʥʦʚʳʡ ʩʪʠʣʴ ʚ ʠʩʢʫʩʩʪʚʝ, ʙʦʣʝʝ ʚʳʨʘʟʠʪʝʣʴʥʳʡ, ʯʝʤ ʨʘʥʴʰʝ. ʕʪʘ ʵʧʦʭʘ, ʢʦʪʦʨʘʷ ʟʘ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʠʣʝʪʠʡ ʧʝʨʝʞʠʣʘ ʙʦʣʴʰʝ ʠʟʤʝʥʝʥʠʡ, ʯʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ɽʚʨʦʧʳ ʚʠʜʝʣʘ ʟʘ ʚʩʝ ʧʨʦʰʝʜʰʠʝ ʩʪʦʣʝʪʠʷ, 

ʩʪʘʣʘ ʨʦʞʜʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʤʳ ʩʝʡʯʘʩ ʥʘʟʳʚʘʝʤ ʩʦʚʨʝʤʝʥʥʳʤ ʠʩʢʫʩʩʪʚʦʤ.  

         ɻʫʩʪʘʚ ʂʣʠʤʪ - ʭʫʜʦʞʥʠʢ, ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʷʨʢʦ ʠʣʣʶʩʪʨʠʨʫʶʪ ʠʟʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʝʨʠʦʜʘ. ɽʛʦ 

ʩʪʠʣʴʥʳʝ ʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʟʦʣʦʪʳʝ ʢʘʨʪʠʥʳ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦʭʦʞʠ ʥʠ ʥʘ ʯʪʦ ʜʨʫʛʦʝ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ 

ʠʩʪʦʨʠʠ ʠʩʢʫʩʩʪʚʘ, ʘ ʝʛʦ ʙʝʟʟʘʩʪʝʥʯʠʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʥʝʝ ʪʘʙʫʠʨʦʚʘʥʥʳʭ ʪʝʤ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʩʫʘʣʴʥʦʩʪʴ, 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʢʫʣʴʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʩʪʘʚʷʪ ʭʫʜʦʞʥʠʢʦʚ ʫʚʠʜʝʪʴ 

ʦʙʨʘʟ ʯʝʣʦʚʝʢʘ ʚ ʥʦʚʦʤ, ʥʝʚʠʜʘʥʥʦʤ ʨʘʥʝʝ ʨʘʢʫʨʩʝ.  

         ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʧʦʥʷʪʴ ʥʦʚʘʪʦʨʩʪʚʦ ʂʣʠʤʪʘ, ʥʫʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʝ ʪʦʣʴʢʦ ʝʛʦ 

ʨʘʙʦʪʳ, ʥʦ ʠ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʝʛʦ ʩʦʟʜʘʣʘ. ɺ ʢʦʥʮʝ ʍʍ ʚ. ɺʝʥʘ ʩʪʘʣʘ ʛʦʨʦʜʦʤ, ʨʘʟʨʳʚʘʶʱʠʤʩʷ ʤʝʞʜʫ 

ʧʨʦʰʣʳʤ ʠ ʥʘʩʪʦʷʱʠʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʪʦʣʠʮʘ ɸʚʩʪʨʦ-ɺʝʥʛʨʠʠ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʙʳʣʘ ʩʨʝʜʦʡ ʩʪʨʦʛʦ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʦʥʘ ʪʘʢʞʝ ʩʪʘʣʘ ʨʦʜʠʥʦʡ ʤʥʦʛʠʭ ʥʦʚʳʭ ʠʜʝʡ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʜʚʘʜʮʘʪʳʡ ʚʝʢ: ʦʪ ʧʩʠʭʦʘʥʘʣʠʟʘ ɿʠʛʤʫʥʜʘ ʌʨʝʡʜʘ ʜʦ ʩʦʮʠʘʣʴʥʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ, ʨʝʣʠʛʠʦʟʥʳʭ 

ʧʨʦʪʠʚʦʨʝʯʠʡ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʨʝʜʦʧʨʝʜʝʣʠʚʰʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʬʘʰʠʟʤʘ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ 

ʘʚʩʪʨʠʡʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʫʶ ʧʠʩʘʪʝʣʴʥʠʮʘ ʂʵʨʦʣ ʂʨʘʫʟʝ ʥʘʟʚʘʣʘ çʣʘʙʦʨʘʪʦʨʠʝʡ ɸʧʦʢʘʣʠʧʩʠʩʘè, 

ʩʬʦʨʤʠʨʦʚʘʣʘ ʭʦʜ ʠʩʪʦʨʠʠ ʍʍ ʚ. ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ɻʫʩʪʘʚ ʂʣʠʤʪ ʨʦʜʠʣʩʷ ʚ 1862 ʛ. ʚ ʙʦʣʴʰʦʡ 

ʩʝʤʴʝ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ʚ ɹʘʫʤʛʘʨʪʝʥʝ ʥʝʜʘʣʝʢʦ ʦʪ ɺʝʥʳ. ɽʛʦ ʦʪʝʮ ʙʳʣ ʶʚʝʣʠʨʦʤ, ʠ ʤʦʣʦʜʦʡ ʂʣʠʤʪ ʩʤʦʛ 

ʠʟʫʯʠʪʴ ʤʥʦʛʠʝ ʤʝʪʦʜʳ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʞʝ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʝʛʦ ʨʘʙʦʪʳ ʚ ʩʝʤʝʡʥʦʤ ʨʝʤʝʩʣʝ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʫʯʝʙʳ ʚ 1883 ʛ. ʂʣʠʤʪ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʫ ʥʝʛʦ ʥʝʪ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʨʘʙʦʪʝ, ʧʦʩʢʦʣʴʢʫ ʛʦʨʦʜ 

ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʥʦʛʠʝ ʠʟ ʝʛʦ ʥʝʜʘʚʥʦ 

ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʟʜʘʥʠʡ ʥʫʞʜʘʣʠʩʴ ʚ ʬʨʝʩʢʘʭ ʜʣʷ ʩʚʦʠʭ ʩʪʝʥ, ʩʘʤʳʤ ʠʟʚʝʩʪʥʳʤ ʠʟ ʵʪʠʭ 

ʨʘʥʥʠʭ ʟʘʢʘʟʦʚ ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ʂʣʠʤʪʘ, ʩʦʟʜʘʥʥʳʝ ʚʤʝʩʪʝ ʩ ʕʨʥʩʪʦʤ ʠ ʝʛʦ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʤ ʌʨʘʥʮʝʤ 

ʄʘʯʝʤ ʜʣʷ ɹʫʨʛʪʝʘʪʨʘ.  

        ʄʦʥʫʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʂʣʠʤʪʘ ʩʣʫʞʘʪ ʧʨʝʢʨʘʩʥʳʡ ʧʨʠʤʝʨ ʪʦʛʦ ʚʠʜʘ ʠʩʢʫʩʩʪʚʘ, ʢʦʪʦʨʳʡ ʚ ʪʦ ʚʨʝʤʷ 

ʙʳʣ ʧʦʧʫʣʷʨʝʥ ʚ ɺʝʥʝ. ʕʪʦʪ ʩʪʠʣʴ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʥʘʟʚʘʪʴ ʠʩʪʦʨʠʟʤʦʤ, ʠʭ ʩʪʨʦʛʠʝ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʝʪʘʣʠ ʚ ʩʪʠʣʝ ʙʘʨʦʢʢʦ ʩʢʦʨʝʝ ʧʝʨʝʢʣʠʢʘʶʪʩʷ ʩ ʘʪʤʦʩʬʝʨʦʡ ʧʨʦʰʣʳʭ ʩʪʦʣʝʪʠʡ, ʯʝʤ ʩ ʠʭ 

ʩʦʙʩʪʚʝʥʥʦʡ, ʯʪʦ ʚʧʦʣʥʝ ʫʩʪʨʘʠʚʘʣʦ ʚʝʥʩʢʫʶ ʟʥʘʪʴ, ʢʦʪʦʨʘʷ ʪʘʢ ʞʝ ʦʩʪʘʚʘʣʘʩʴ ʧʨʠʚʝʨʞʝʥʥʦʡ ʩʪʠʣʷʤ 

ʧʨʦʰʝʜʰʠʭ ʵʧʦʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʨʝʩʢʠ ʙʳʣʠ ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʨʠʥʷʪʳ, ʘ ʪʨʠʦ ʤʦʣʦʜʳʭ ʭʫʜʦʞʥʠʢʦʚ ʜʘʞʝ 

ʙʳʣʦ ʥʘʛʨʘʞʜʝʥʦ ʟʘ ʩʚʦʠ ʜʦʩʪʠʞʝʥʠʷ ʟʦʣʦʪʳʤ ʢʨʝʩʪʦʤ ʦʪ ʪʦʛʜʘʰʥʝʛʦ ʠʤʧʝʨʘʪʦʨʘ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ.  

        ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʵʪʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʂʣʠʤʪʘ ʝʩʪʴ ʤʦʤʝʥʠʳ, ʧʨʝʜʚʦʩʭʠʱʘʶʱʠʝ ʝʛʦ ʙʦʣʝʝ 

ʧʦʟʜʥʠʝ ʠʥʪʝʨʝʩʳ, ʚ ʮʝʣʦʤ ʵʪʠ ʢʘʨʪʠʥʳ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʦʙʱʝʩʪʚʦ, ʩʦʟʜʘʚʰʝʝ ʠʭ, ʚʧʦʣʥʝ ʪʨʘʜʠʮʠʦʥʥʳ ʚ ʧʣʘʥʝ 

ʩʚʦʝʡ ʩʪʠʣʠʩʪʠʢʠ. ʇʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʳʩʰʝʛʦ ʚʝʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʘʚʩʪʨʠʡʩʢʦʡ ʟʥʘʪʠ ʥʝ ʦʩʦʙʦ 

ʠʥʪʝʨʝʩʦʚʘʣʦ ʩʦʚʨʝʤʝʥʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʨʘʩʪʫʱʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ɽʚʨʦʧʳ. 

ʆʜʥʘʢʦ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ XX ʚ. ɺʝʥʘ ʩʪʦʣʢʥʝʪʩʷ ʩ ʤʦʣʦʜʳʤ ʧʦʢʦʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʟʘʯʘʩʪʫʶ ʙʳʣʦ ʤʘʣʦ 

ʦʟʘʙʦʯʝʥʦ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʘʜʠʮʠʡ ʧʨʦʰʣʦʛʦ ʠ ʙʦʣʴʰʝ ʠʥʪʝʨʝʩʦʚʘʣʦʩʴ ʩʦʚʨʝʤʝʥʥʦʩʪʴʶ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ 

ʨʦʩʪʫ ʢʫʣʴʪʫʨʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʦʩʣʫʞʠʣʦ ʧʨʠʯʠʥʦʡ ʧʝʨʝʤʝʥ, ʯʝʤʫ ʚ ʥʝʤʘʣʦʡ 

ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʤʥʦʞʝʩʪʚʦ ʚʣʠʷʪʝʣʴʥʳʭ ʬʠʛʫʨ, ʢʦʪʦʨʳʝ ʚ ʪʝ ʜʥʠ ʥʘʟʳʚʘʣʠ ʛʦʨʦʜ ʩʚʦʠʤ ʜʦʤʦʤ, ʦʪ 

ʢʦʤʧʦʟʠʪʦʨʦʚ-ʤʦʜʝʨʥʠʩʪʦʚ, ʪʘʢʠʭ ʢʘʢ  ɻʫʩʪʘʚ ʄʘʣʝʨ ʠ ʐʫʤʘʥ, ʜʦ ʧʩʠʭʦʣʦʛʦʚ ʠ ʚʨʘʯʝʡ (ʂʵʨʦʣ ʚʘʥ 

ʈʦʢʝʪʪʘʥʩʢʠ ʠ ɼʞʦʟʝʬ ʐʢʦʜʘ). ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʦʚʘʣ ʪʘʢʞʝ ʥʦʚʳʡ ʩʪʠʣʴ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʤʦʜʝʨʥ, 

ʚʦʟʥʠʢʰʠʡ ʠʟ ʜʚʠʞʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚ ɸʥʛʣʠʠ ʠ ʜʦʩʪʠʛʰʠʡ ʧʦʯʪʠ ʚʩʝʦʙʱʝʡ 

ʧʦʧʫʣʷʨʥʦʩʪʠ ʢʘʢ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʚ ʯʘʩʪʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. ɸʨʪ-ʥʫʚʦ ʠʣʠ ʶʥʛʝʥʜʩʪʠʣʴ, ʤʦʣʦʜʦʡ 

ʩʪʠʣʴ, ʢʘʢ ʝʛʦ ʥʘʟʳʚʘʣʠ ʚ ɻʝʨʤʘʥʠʠ, ʙʳʣ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʝ ʥʘ ʧʨʦʰʣʦʤ, ʘ ʥʘ ʥʘʩʪʦʷʱʝʤ. ʊʘʢʞʝ ʦʥʦ 

ʩʪʨʝʤʠʣʦʩʴ ʫʩʪʨʘʥʠʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʳʩʦʢʠʤ ʠ ʥʠʟʢʠʤ ʚ ʠʩʢʫʩʩʪʚʝ.  

         ʇʣʘʚʥʳʝ ʣʠʥʠʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʪʠʣʷ ʤʦʜʝʨʥ ʠ ʝʛʦ ʣʶʙʦʚʴ ʢ ʧʨʠʨʦʜʥʳʤ ʤʦʪʠʚʘʤ, ʧʨʠʤʝʥʷʣʠʩʴ ʚ 

ʨʘʟʥʳʭ ʚʠʜʘʭ ʠ ʬʦʨʤʘʭ ʠʩʢʫʩʩʪʚʘ ʦʪ ʜʠʟʘʡʥʘ ʧʣʘʢʘʪʦʚ ʠ ʤʝʙʝʣʠ ʜʦ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ ʞʠʚʦʧʠʩʠ ʠ 

ʩʢʫʣʴʧʪʫʨʳ. ʕʪʠ ʥʦʚʳʝ ʠʜʝʠ ʧʦʟʚʦʣʠʣʠ ʂʣʠʤʪʫ ʚ 1897 ʛ. ʚʳʩʪʫʧʠʪʴ ʛʣʘʚʦʡ ʛʨʫʧʧʳ, ʚʳʩʪʫʧʠʚʰʝʡ ʩ 

ʢʨʠʪʠʢʦʡ ʠʩʪʦʨʠʟʤʘ, ʧʨʝʦʙʣʘʜʘʚʰʝʛʦ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʚ ʚʝʥʩʢʦʤ ʠʩʢʫʩʩʪʚʝ, ʠ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʥʠ ʚʩʢʦʨʝ 

ʦʪʜʝʣʠʣʠʩʴ ʦʪ ʚʝʥʩʢʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʠʩʪʝʙʣʠʰʤʝʥʪʘ. ɺʝʥʩʢʦʝ ʦʪʜʝʣʝʥʠʝ, ʢʘʢ ʝʛʦ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ, 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʢʨʫʧʥʳʭ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʨʘʟʨʳʚʦʚ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʢʦʛʜʘ ʩʘʤʠ 

ʭʫʜʦʞʥʠʢʠ ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʚʠʜ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʉʝʮʝʩʩʠʦʥʠʩʪʳ ʠʟʜʘʚʘʣʠ ʩʚʦʡ 

ʩʦʙʩʪʚʝʥʥʳʡ ʞʫʨʥʘʣ çFair Sacrumè, ʚ ʢʦʪʦʨʦʤ ʦʙʩʫʞʜʘʣʠʩʴ ʥʦʚʳʝ ʚʠʜʳ ʠʩʢʫʩʩʪʚʘ. ʆʥʠ ʪʘʢʞʝ ʧʦʩʪʨʦʠʣʠ 

ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʰʪʘʙ-ʢʚʘʨʪʠʨʫ ð ʟʘʣ ʦʪʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʣ ʤʝʩʪʦʤ ʚʩʪʨʝʯ ʛʘʣʝʨʝʠ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʠʩʢʫʩʩʪʚʘ. ɿʜʝʩʴ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʨʘʤʢʘʭ ʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʩʪʠʣʷ ʤʦʜʝʨʥ, 

ʦʥʠ ʧʳʪʘʣʠʩʴ ʨʘʟʨʫʰʠʪʴ ʙʘʨʴʝʨʳ ʤʝʞʜʫ ʚʳʩʦʢʠʤ ʠ ʥʠʟʢʠʤ ʚ ʢʫʣʴʪʫʨʝ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʯʝʪʘʥʠʷ ʨʘʟʥʳʭ 

ʚʠʜʦʚ ʠʩʢʫʩʩʪʚʘ: ʦʪ ʘʨʭʠʪʝʢʪʫʨʳ ʜʦ ʞʠʚʦʧʠʩʠ ʠ ʜʠʟʘʡʥʘ ʤʝʙʝʣʠ. ʕʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ  ʩʪʨʝʤʣʝʥʠʝʤ ʢ 



ɺɽʉʊʅʀʂ ʄʆʃʆɼʓʍ ʋʏɽʅʓʍ ʉʇɻʋʊɼ ˉ2' 2024 

 

 226 

ʪʦʤʫ, ʯʪʦ ʦʥʠ ʥʘʟʳʚʘʣʠ çgesamtkunstworkè ʠʣʠ ʧʦʣʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʠʩʢʫʩʩʪʚʘ. ɼʝʚʠʟ, ʥʘʯʝʨʪʘʥʥʳʡ ʥʘ 

ʟʘʣʝ ʦʪʜʝʣʝʥʠʷ, ʢʨʘʪʢʦ ʦʧʠʩʳʚʘʝʪ ʠʭ ʮʝʣʠ ʠ ʠʭ ʥʝʧʨʠʷʪʠʝ ʘʪʤʦʩʬʝʨʳ ʧʨʦʰʣʦʛʦ, ʢʦʪʦʨʦʝ ʦʥʠ ʦʪʚʝʨʛʣʠ. ɺ 

ʮʝʣʦʤ ʵʪʦ ʦʪʜʝʣʝʥʠʝ ʦʟʥʘʤʝʥʦʚʘʣʦ ʚʘʞʥʳʡ ʧʦʚʦʨʦʪ ʚ ʪʚʦʨʯʝʩʪʚʝ ʂʣʠʤʪʘ, ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʭʘʨʘʢʪʝʨ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʚʢʣʶʯʘʷ ʟʥʘʤʝʥʠʪʳʡ çɹʝʪʭʦʚʝʥʦʚʩʢʠʡ ʬʨʠʟè.  

       . ʌʨʠʟ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʨʝʰʝʥʠʠ  ʤʥʦʞʝʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ʝʛʦ 

ʦʪ ʙʦʣʝʝ ʨʘʥʥʠʭ ʨʘʙʦʪ ʂʣʠʤʪʘ. ɺʣʠʷʥʠʝ ʤʦʜʝʨʥʘ ʟʜʝʩʴ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʧʦʩʢʦʣʴʢʫ ʂʣʠʤʪ ʪʝʧʝʨʴ ʨʠʩʫʝʪ 

ʩʚʦʠ ʬʠʛʫʨʳ ʩʢʦʨʝʝ ʠʣʣʶʩʪʨʘʪʠʚʥʦ, ʯʝʤ ʨʝʘʣʠʩʪʠʯʥʦ, ʠ ʦʪʜʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʚʦʠʭ ʨʘʙʦʪ 

ʜʝʢʦʨʘʪʠʚʥʳʤ ʫʟʦʨʘʤ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʠʪʠʨʦʚʘʪʴ ʨʝʘʣʴʥʦʩʪʴ, ʨʘʩʢʨʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʬʠʣʦʩʦʬʩʢʠʝ ʧʦʥʷʪʠʷ ʯʝʨʝʟ ʘʣʣʝʛʦʨʠʠ. ʅʘʧʨʠʤʝʨ, ʙʦʣʴʰʘʷ ʬʠʛʫʨʘ ʟʚʝʨʷ ʥʘ ʩʨʝʜʥʝʤ ʬʨʠʟʝ ð ʵʪʦ ʊʠʬʦʥ, 

ʤʠʬʦʣʦʛʠʯʝʩʢʦʝ ʞʠʚʦʪʥʦʝ, ʢʦʪʦʨʦʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʣʠʮʝʪʚʦʨʷʝʪ ʪʠʬ, ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ɺʝʥʳ ʚ 

ʪʦ ʚʨʝʤʷ. ʆʩʪʘʣʴʥʳʝ ʬʠʛʫʨʳ ʠʤʝʶʪ ʩʭʦʞʠʝ ʘʣʣʝʛʦʨʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ: ʦʪ ʙʦʣʝʟʥʠ ʜʦ ʧʦʭʦʪʠ ʠ 

ʩʣʘʜʦʩʪʨʘʩʪʠʷ. ʕʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʩʪʨʝʤʠʪʩʷ ʧʝʨʝʜʘʪʴ ʤʥʦʛʠʝ ʩʣʦʞʥʳʝ ʘʩʧʝʢʪʳ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʦʪ 

ʧʦʠʩʢʘ ʩʯʘʩʪʴʷ ʜʦ ʩʪʨʘʭʘ ʩʤʝʨʪʠ.  

     ɺ 1900 ʛ. ʂʣʠʤʪʫ ʙʳʣʘ ʟʘʢʘʟʘʥʘ ʩʝʨʠʷ ʧʦʪʦʣʦʯʥʳʭ ʨʦʩʧʠʩʝʡ ɹʦʣʴʰʦʛʦ ʟʘʣʘ ɺʝʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʊʝʤʘ, ʢʦʪʦʨʫʶ ʫʥʠʚʝʨʩʠʪʝʪ ʚʳʙʨʘʣ ʜʣʷ ʵʪʠʭ ʨʘʙʦʪ - ʬʠʣʦʩʦʬʠʷ, ʧʨʘʚʦ ʠ ʤʝʜʠʮʠʥʘ, ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʤʦʪʠʚʦʤ 

ʩʚʝʪʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʠʟ ʪʴʤʳ ʠ ʧʝʨʝʜʘʥʥʦʛʦ ʯʝʨʝʟ ʢʘʨʪʠʥʳ, ʠʟʦʙʨʘʞʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʧʨʝʜʤʝʪʳ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʆʥʠ ʦʞʠʜʘʣʠ ʯʝʛʦ-ʪʦ ʚʨʦʜʝ ʧʦʩʪʘʥʦʚʦʢ ʙʝʨʛ-ʪʝʘʪʨʘ. ʆʜʥʘʢʦ ʪʦ, ʯʪʦ ʧʦʣʫʯʠʣʠ ʟʘʢʘʟʯʠʢʠ, 

ʙʳʣʦ ʩʦʚʩʝʤ ʜʨʫʛʠʤ. ɺʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʢʨʳʪʴ ʪʨʘʜʠʮʠʦʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʠʣʦʩʦʬʠʠ ʚ 

ʩʪʠʣʠʩʪʠʢʝ, ʙʣʠʟʢʦʡ ʤʦʜʝʨʥʫ, ʂʣʠʤʪ ʠʟʦʙʨʘʟʠʣ ʠʩʢʘʞʝʥʥʳʝ ʬʠʛʫʨʳ ʜʝʪʝʡ ʠ ʩʪʘʨʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ 

ʚʳʟʳʚʘʶʪ ʘʩʩʦʮʠʘʮʠʡ ʩ ʬʠʣʦʩʦʬʩʢʠʤ ʟʥʘʥʠʝʤ ʠʣʠ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴʶ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥʠ ʢʘʞʫʪʩʷ 

ʨʘʩʪʝʨʷʥʥʳʤʠ ʧʝʨʝʜ ʣʠʮʦʤ ʥʝʢʦʡ ʚʳʩʰʝʡ ʩʠʣʳ. ʕʪʠ ʬʠʛʫʨʳ ʢʦʥʪʨʘʩʪʠʨʫʶʪ ʩ ʧʫʩʪʦʪʦʡ ʩʧʨʘʚʘ, ʩʦʩʪʦʷʱʝʡ 

ʠʟ ʙʦʣʝʝ ʜʝʢʦʨʘʪʠʚʥʦʡ ʢʠʩʪʠ ʠ ʣʠʮʘ, ʥʘʧʦʤʠʥʘʶʱʝʛʦ ʩʬʠʥʢʩʘ, ʢʦʪʦʨʦʝ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʟʥʘʥʠʷʤ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʤʧʦʟʠʮʠʠ ʤʳ ʚʠʜʠʤ ʜʨʫʛʦʝ ʣʠʮʦ, ʢʦʪʦʨʦʝ ʩʤʦʪʨʠʪ ʥʘ ʥʘʩ ʰʠʨʦʢʦ ʨʘʩʢʨʳʪʳʤʠ 

ʛʣʘʟʘʤʠ. ɺʦʟʤʦʞʥʦ, ʦʥʦ ʚʳʩʪʫʧʘʝʪ ʩʠʤʚʦʣʦʤ ʷʩʥʦʩʪʠ ʟʥʘʥʠʡ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʪʦʛʦ ʦʮʝʧʝʥʝʥʠʷ ʢʦʪʦʨʦʝ 

ʚʳʟʳʚʘʝʪ ʩʣʦʞʥʦʩʪʴ ʬʠʣʦʩʦʬʩʢʦʛʦ ʟʥʘʥʠʷ.  

          ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʞʥʠʭ ʘʣʣʝʛʦʨʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʬʠʣʦʩʦʬʠʠ, ʝʝ ʬʠʛʫʨʳ ʫ ʂʣʠʤʪʘ ʥʝ ʠʤʝʶʪ 

ʯʝʪʢʦʛʦ ʟʥʘʯʝʥʠʷ. ʀʭ ʘʣʣʝʛʦʨʠʠ ʨʘʩʧʣʳʚʯʘʪʳ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳ. ɿʜʝʩʴ ʤʳ ʥʝ ʚʠʜʠʤ ʜʘʞʝ ʬʠʛʫʨ ʬʠʣʦʩʦʬʦʚ 

ʚ ʪʦʛʘʭ. ɺʩʝ ʣʶʜʠ ʚ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʂʣʠʤʪʘ ʠʟʦʙʨʘʞʝʥʳ ʢʘʢ ʙʳ ʧʨʦʧʣʳʚʘʶʱʠʤʠ ʚ 

ʦʙʥʘʞʝʥʥʦʤ ʚʠʜʝ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʩʣʘʚʣʷʪʴ ʬʠʣʦʩʦʬʦʚ ʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʟʥʘʥʠʷʤ. 

ʅʘʧʨʦʪʠʚ, ʧʨʦʠʟʚʝʜʝʥʠʝ ʂʣʠʤʪʘ, ʢʘʞʝʪʩʷ, ʢʨʠʪʠʢʫʝʪ ʩʘʤʦ ʧʦʥʷʪʠʝ ʬʠʣʦʩʦʬʠʠ. ʆʥʦ ʢʘʢ ʙʳ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʠʨʨʘʮʠʦʥʘʣʴʥʫʶ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʥʝʧʦʟʥʘʚʘʝʤʫʶ ʧʨʠʨʦʜʫ ʤʠʨʘ. ɺʝʥʩʢʠʝ ʬʠʣʦʩʦʬʳ, ʚʳʩʪʫʧʠʚʰʠʝ 

ʟʘʢʘʟʯʠʢʘʤʠ ʨʦʩʧʠʩʠ, ʨʘʩʧʨʦʩʪʨʘʥʠʣʠ ʦʪʢʨʳʪʦʝ ʧʠʩʴʤʦ ʟʘ ʧʦʜʧʠʩʴʶ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʝʜʦʤʩʪʚʘ ʩ 

ʦʬʠʮʠʘʣʴʥʳʤ ʦʪʢʘʟʦʤ ʧʨʠʥʷʪʴ ʨʘʙʦʪʫ ʭʫʜʦʞʥʠʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʦʪʚʝʪ, ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ 

ʂʣʠʤʪ ʧʨʝʜʩʪʘʚʠʣ ʩʣʝʜʫʶʱʫʶ ʯʘʩʪʴ ʩʚʦʝʡ ʨʘʙʦʪʳ ʥʘʜ ʮʠʢʣʦʤ ʤʦʥʫʤʝʥʪʘʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ  ð ʨʦʩʧʠʩʴ 

çʄʝʜʠʮʠʥʘè.  

       ɿʜʝʩʴ ʤʳ ʥʘʙʣʶʜʘʝʤ ʙʦʣʴʰʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʌʠʣʦʩʦʬʠʝʡè ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʧʣʳʚʘʶʱʠʭ ʤʠʤʦ ʥʘʩ 

ʬʠʛʫʨ, ʥʘ ʵʪʦʪ ʨʘʟ ʩʠʤʚʦʣʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʦʪʦʢ ʞʠʟʥʠ ʦʪ ʨʦʞʜʝʥʠʷ ʢ ʩʤʝʨʪʠ, ʢʦʪʦʨʳʡ ʤʳ ʤʦʞʝʤ 

ʚʠʜʝʪʴ ʙʣʘʛʦʜʘʨʷ ʧʨʠʩʫʪʩʪʚʠʶ ʚʟʨʦʩʣʳʭ, ʜʝʪʝʡ, ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ ʠ ʩʢʝʣʝʪʘ. ʉʣʝʚʘ ʦʪ ʨʫʯʴʷ 

ʦʪʧʣʳʚʘʝʪ ʞʝʥʩʢʘʷ ʬʠʛʫʨʘ, ʩʠʤʚʦʣʠʟʠʨʫʶʱʘʷ ʩʤʝʨʪʴ. ʇʨʦʪʷʥʫʪʘʷ ʢ ʥʝʡ ʨʫʢʘ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʫʩʠʣʠʷ 

ʤʝʜʠʮʠʥʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʞʠʟʥʠ. ɺʥʠʟʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʠʛʫʨʘ ɻʠʛʠʝʥʳ, ʜʦʯʝʨʠ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ʙʦʛʘ 

ʤʝʜʠʮʠʥʳ. ʕʪʘ ʬʠʛʫʨʘ, ʜʨʘʧʠʨʦʚʘʥʥʘʷ ʪʝʤʥʳʤʠ ʣʠʥʠʷʤʠ ʠ ʜʝʨʞʘʱʘʷ ʯʘʰʫ ʠ ʟʤʝʶ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʦʚʝʨʥʫʚʰʝʡʩʷ ʩʧʠʥʦʡ ʢ ʧʦʪʦʢʫ, ʠ ʢʘʞʝʪʩʷ ʜʦʚʦʣʴʥʦ ʜʚʦʡʩʪʚʝʥʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʜʷʤ, ʩʪʦʷʱʠʤ 

ʧʦʟʘʜʠ ʥʝʝ. ʄʝʜʠʢʠ ʦʩʫʜʠʣʠ ʵʪʫ ʨʘʙʦʪʫ ʚʩʣʝʜ ʟʘ ʬʠʣʦʩʦʬʘʤʠ, ʧʦʩʯʠʪʘʚʰʠʤʠ ʵʪʫ ʢʦʤʧʦʟʠʮʠʶ  

ʫʥʠʯʠʞʠʪʝʣʴʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʭ ʧʨʦʬʝʩʩʠʠ. ɺʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʠʩʮʝʣʝʥʠʝ ʙʦʣʴʥʳʭ, ʦʥʘ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʨʦʙʣʝʤʝ ʥʝʠʟʙʝʞʥʦʩʪʠ ʩʤʝʨʪʠ ʠ, ʢʘʞʝʪʩʷ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʢʦʨʝʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, 

ʩʦʧʨʦʚʦʞʜʘʚʰʠʝ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʤʝʜʠʮʠʥʳ, ʯʝʤ ʧʨʦʩʣʘʚʣʝʥʠʝ ʝʝ ʜʦʩʪʠʞʝʥʠʡ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʥʦʚʦʤʫ 

ʩʢʘʥʜʘʣʫ, ʠ ʤʦʞʥʦ ʙʳʣʦ ʧʦʜʫʤʘʪʴ, ʯʪʦ ʂʣʠʤʪ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʤʠʨʠʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʠʪʳʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʚʰʠʝʩʷ ʟʘʢʘʟʯʠʢʘʤʠ.  

  ʇʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʝʨʳʚʘ ʚ 1907 ʛ. ʂʣʠʤʪ, ʥʘʢʦʥʝʮ, ʧʨʝʜʩʪʘʚʠʣ ʟʘʢʣʶʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʚʦʝʡ 

ʪʨʠʣʦʛʠʠ - çʖʨʠʩʧʨʫʜʝʥʮʠʷè. ʄʫʞʩʢʘʷ ʬʠʛʫʨʘ ʚ ʮʝʥʪʨʝ ʩʠʤʚʦʣʠʯʝʩʢʠ ʦʙʦʟʥʘʯʘʝʪ ʦʙʚʠʥʷʝʤʦʛʦ. ɽʛʦ 

ʠʩʢʘʞʝʥʥʘʷ ʧʦʟʘ ʦʟʥʘʯʘʝʪ ʧʦʪʝʨʶ ʩʚʦʙʦʜʳ. ʉʠʤʚʦʣʦʤ ʥʝʩʚʦʙʦʜʳ ʚʳʩʪʫʧʘʝʪ ʠ ʦʩʴʤʠʥʦʛ, ʢʦʪʦʨʳʡ ʩʞʠʤʘʝʪ 

ʦʙʚʠʥʷʝʤʦʛʦ. ʊʘʢʞʝ ʚʘʞʥʦʝ ʩʠʤʚʦʣʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʨʠ ʞʝʥʩʢʠʝ ʬʠʛʫʨʳ, ʦʣʠʮʝʪʚʦʨʷʶʱʠʝ ʬʫʨʠʡ 

ʛʨʝʯʝʩʢʦʡ ʤʠʬʦʣʦʛʠʠ. ʅʘʜ ʩʧʨʘʚʝʜʣʠʚʳʤ ʭʦʜʦʤ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʥʝʩʝʥʠʷ ʦʙʚʠʥʠʪʝʣʴʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ 

ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʢʘʟʘʥʠʷ ʩʪʦʷʪ ʪʨʠ ʬʠʛʫʨʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʜʝʠ ʠʩʪʠʥʳ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ 

ʟʘʢʦʥʘ. ʀʭ ʜʠʩʪʘʥʮʠʨʦʚʘʥʥʦʩʪʴ ʠ ʦʪʯʫʞʜʝʥʥʦʩʪʴ ʦʪ ʧʨʠʛʦʚʦʨʘ ʚʳʟʳʚʘʶʪ ʜʘʣʝʢʦ ʥʝ ʣʝʩʪʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʩʘʤʦʛʦ ʭʫʜʞʥʠʢʘ ʢ ʩʘʤʠʤ ʠʜʝʷʤ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʢ ʢʦʥʮʝʧʮʠʠ ʧʨʘʚʘ, ʩʣʦʞʠʚʰʝʡʩʷ ʢ ʥʘʯʘʣʫ ʍʍ ʚ.  

      ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʪʨʠ ʢʦʤʧʦʟʠʮʠʠ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʚʦʟʛʣʘʰʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʚʝʣʠʢʦ ʠ ʥʝʠʟʤʝʥʥʦ 

ʟʥʘʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʤ ʦʥʠ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ, ʥʘʮʝʣʝʥʳ, ʩʢʦʨʝʝ, ʥʘ ʠʭ ʢʨʠʪʠʢʫ. ɹʦʣʝʝ ʪʦʛʦ, 

ʜʝʢʦʨʘʪʠʚʥʘʷ ʤʘʥʝʨʘ, ʢʦʪʦʨʦʡ ʧʨʠʜʝʨʞʠʚʘʣʩʷ ʂʣʠʤʪ, ʠ ʥʝʦʙʳʯʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʦʙʨʘʞʝʥʠʶ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʬʠʛʫʨ ʚʳʟʚʘʣ ʧʨʝʟʨʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʫ ʚʝʥʩʢʦʡ ʧʫʙʣʠʢʠ ʠʟ-ʟʘ ʩʚʦʝʡ ʜʚʫʩʤʳʩʣʝʥʥʦʩʪʠ. ʕʪʦ ʥʝ ʙʳʣʠ 
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ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʩʦʜʝʨʞʘʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʙʨʘʟʳ, ʧʨʦʚʦʟʛʣʘʰʘʶʱʠʝ ʧʨʘʚʜʫ ʦʙ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥʠ ʠʤʝʣʠ ʢʨʠʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩʦ 

ʩʪʨʝʤʣʝʥʠʝʤ ʤʘʩʪʝʨʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʠʨʦʜʳ ʵʪʠʭ ʧʦʥʷʪʠʡ ʠ ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʥʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ.ʠʥʘʯʝ 

ʛʦʚʦʨʷ, ʵʪʠ ʢʦʤʧʦʟʠʮʠʠ ʂʣʠʤʪʘ ʧʳʪʘʣʠʩʴ ʙʨʦʩʠʪʴ ʚʳʟʦʚ, ʘ ʥʝ ʠʩʢʘʪʴ ʥʝʢʠʡ ʢʦʤʧʨʦʤʠʩʩʥʳʡ ʚʘʨʠʘʥʪ.  ʇʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʫʥʠʚʝʨʩʠʪʝʪ, ʢʘʢ ʤʦʛ ʪʦʛʦ ʦʞʠʜʘʪʴ ʩʘʤ ʭʫʜʦʞʥʠʢ, ʦʪʢʘʟʘʣʩʷ ʦʪ ʚʩʝʭ ʪʨʝʭ ʨʦʩʧʠʩʝʡ, ʦʩʫʞʜʘʷ 

ʠʭ ʢʨʠʪʠʯʝʩʢʫʶ ʠ ʙʝʟʟʘʩʪʝʥʯʠʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʥʘʛʦʪʳ ʢʘʢ çʜʝʛʝʥʝʨʘʪʠʚʥʦʝè. 

        ɺ ʮʝʣʦʤ ʪʚʦʨʯʝʩʪʚʦ ʂʣʠʤʪʘ-ʤʦʥʫʤʝʥʪʘʣʠʩʪʘ ʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ 

ʢʫʣʴʪʫʨʫ ɺʝʥʳ ʠ ʥʘ ʨʘʟʚʠʪʠʝ ʩʪʠʣʷ ʤʦʜʝʨʥ ʚ ʝʚʨʦʧʝʡʩʢʦʤ ʠʩʢʫʩʩʪʚʝ ʥʘʯʘʣʘ ʍʍ ʚ. ʆʥ ʧʦʢʘʟʘʣ ʩʚʦʠʤ 

ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʘʤ, ʯʪʦ ʩʠʤʚʦʣʠʢʘ ʠ ʘʣʣʝʛʦʨʠʷ ʥʝ ʚʩʝʛʜʘ ʜʦʣʞʥʳ ʦʪʥʦʩʠʪʴʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʵʧʠʟʦʜʘʤ 

ʜʨʝʚʥʝʡ ʠʩʪʦʨʠʠ ʠʣʠ ʢ ʤʠʬʫ. ʆʥʠ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ ʧʨʦʯʪʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʪʭʦʜʦʤ ʦʪ ʧʨʠʚʳʯʥʳʭ ʜʣʷ ʟʨʠʪʝʣʝʡ ʧʨʘʚʠʣ, ʠ ʩʦʝʜʠʥʷʶʱʝʛʦ 

ʨʝʘʣʠʩʪʠʯʝʩʢʫʶ ʪʨʘʢʪʦʚʢʫ ʦʙʨʘʟʘ ʩ ʵʥʝʨʛʠʝʡ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʙʦʙʱʝʥʠʷ ʬʦʨʤʳ ʠ ʩʢʨʳʪʦʡ ʩʠʤʚʦʣʠʢʦʡ 

ʩʦʜʝʨʞʘʥʠʷ, ʯʪʦ ʫʢʣʘʜʳʚʘʣʦʩʴ ʚ ʵʩʪʝʪʠʯʝʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ʩʪʠʣʷ ʤʦʜʝʨʥ. 
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ARCHITECTURE OF THE CHINA CITY OF CHONGQING 
 
Chongqing is a typical mountain city. Architecture and mountain landscapes merge to form a unique 

urban style. Due to the terrain characteristics, Chongqing's layout exhibits a dynamic visual effect. This 

article discusses the main characteristics of the architectural environment of the city. Much attention is 

paid to traditional and modern architecture, which are closely intertwined with the natural context. 

Keywords: landscape, mountainous terrain, city on relief, traditional and modern architecture. 
 

ʈʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʉʳʯʫʘʥʴʩʢʦʤ ʙʘʩʩʝʡʥʝ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʂʠʪʘʷ, ʏʫʥʮʠʥ ʷʚʣʷʝʪʩʷ ʛʦʨʦʜʦʤ, ʧʦʣʥʳʤ 

ʫʥʠʢʘʣʴʥʦʛʦ ʦʯʘʨʦʚʘʥʠʷ ʠ ʛʦʨʦʜʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʯʝʪʳʨʝʭ ʛʦʨʦʜʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʧʦʜʯʠʥʝʥʠʷ ʂʠʪʘʷ. ʆʥ ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʢʘʢ çʛʦʨʥʳʡ ʛʦʨʦʜè. ɻʦʨʦʜʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʏʫʥʮʠʥʘ ʠʤʝʝʪ 

ʩʠʣʴʥʫʶ ʤʝʩʪʥʫʶ ʩʧʝʮʠʬʠʢʫ ʠ ʠʩʪʦʨʠʯʝʩʢʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ, ʝʛʦ ʫʥʠʢʘʣʴʥʳʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ 

ʢʦʥʪʝʢʩʪ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʩʨʝʜʦʚʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠ ʩʪʘʣʠ ʦʜʥʠʤ ʠʟ 

ʦʙʨʘʟʮʦʚ ʛʦʨʦʜʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʂʠʪʘʝ. 

ɺ ʏʫʥʮʠʥʝ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥ ʨʝʣʴʝʬ. ɻʦʨʥʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 76% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʛʦʨʦʜʩʢʦʡ 

ʘʛʣʦʤʝʨʘʮʠʠ, ʭʦʣʤʳ ï 22%, ʨʘʚʥʠʥʳ ï ʚʩʝʛʦ 2%. ʕʪʦ ʦʢʘʟʘʣʦ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʣʘʥʠʨʦʚʦʯʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʡʦʥʦʚ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠʟ-ʟʘ ʯʝʛʦ ʟʜʝʩʴ ʤʦʞʥʦ ʧʦʚʩʶʜʫ ʥʘʙʣʶʜʘʪʴ ʚʳʩʦʢʠʝ ʠ ʥʠʟʢʠʝ 

ʧʝʨʝʧʣʝʪʝʥʥʳʝ ʟʜʘʥʠʷ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʩʣʦʞʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʬʦʨʤʠʨʫʶʪ çʬʘʥʪʘʩʪʠʯʝʩʢʠʡ ʛʦʨʦʜ ʚ 8Dè (ʈʠʩ. 1-2) [1]. 

 

ʈʠʩ. 1. ʊʨʘʥʩʧʦʨʪʥʘʷ ʨʘʟʚʷʟʢʘ ʚ ʏʫʥʮʠʥʝ 
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ʈʠʩ. 2. ɾʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʵʩʪʘʢʘʜʘ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʞʠʣʳʝ ʜʦʤʘ 

 

ʏʫʥʮʠʥ ʠʤʝʝʪ ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ, ʠ ʚ ʜʦʮʠʥʩʢʠʡ ʧʝʨʠʦʜ ʦʥ ʙʳʣ ʪʝʨʨʠʪʦʨʠʝʡ ʇʘʢʠʩʪʘʥʘ. ʇʦʩʣʝ 

ʚʦʩʩʦʝʜʠʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʎʠʥ ʩ ɹʘʰʫ ʨʘʡʦʥ ʏʫʥʮʠʥ ʧʨʠʥʘʜʣʝʞʘʣ ʛʦʩʫʜʘʨʩʪʚʫ ʎʠʥ. ʏʞʘʥ ʁʠ ʚʳʙʨʘʣ 

ʤʝʩʪʦ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʨʝʢ ʗʥʮʟʳ ʠ ʎʟʷʣʠʥ, ʧʦʩʪʨʦʠʣ ʧʦʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʚ ʎʟʷʥʙʵʡʮʟʫʡ ʥʘ ʩʝʚʝʨʥʦʡ 

ʩʪʦʨʦʥʝ ʨʝʢʠ ʎʟʷʣʠʥ, ʮʝʥʪʨ ʞʠʟʥʠ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʖʯʞʫʥ ʥʘ ʶʞʥʦʡ ʩʪʦʨʦʥʝ, ʩʬʦʨʤʠʨʦʚʘʣ ʛʦʨʦʜʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ çʖʞʥʦʛʦ ʛʦʨʦʜʘ ɹʵʡʬʫè. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʨʘʚʥʠʥʥʳʭ ʛʦʨʦʜʦʚ, ʏʫʥʮʠʥ ʠʤʝʝʪ ʩʣʦʞʥʫʶ 

ʪʦʧʦʛʨʘʬʠʶ ʠ ʪʨʘʜʠʮʠʦʥʥʦʝ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʝʥʠʝ çʩʠʤʤʝʪʨʠʠ ʩʨʝʜʥʝʡ ʦʩʠè ʠ çʰʘʭʤʘʪʥʦʡ ʩʝʪʢʠè 

ʚ ʧʣʘʥʠʨʦʚʢʝ ʛʦʨʦʜʘ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʏʞʘʥ ʁʠ, ʧʨʠʩʧʦʩʘʙʣʠʚʘʷʩʴ ʢ ʫʩʣʦʚʠʷʤ ʨʝʣʴʝʬʘ, 

ʧʦʩʪʨʦʠʣ ʛʦʨʦʜ, ʧʦʣʥʦʩʪʴʶ ʚʧʣʝʪʝʥʥʳʡ ʚ ʩʝʪʴ ʨʝʢ ʠ ʛʦʨ (ʈʠʩ. 3) [2]. 

 

 
ʈʠʩ. 3. ʈʝʢʘ ʎʟʷʣʠʥ 
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ʎʝʥʪʨ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʣʩʷ ʦʪ ʧʦʣʫʦʩʪʨʦʚʘ ʖʡʯʞʫʥ ʜʦ ʧʝʨʠʬʝʨʠʠ, ʧʝʨʝʩʝʢʘʷ ʨʝʢʠ ʗʥʮʟʳ ʠ 

ʎʟʷʣʠʥ ʢ ʧʦʜʥʦʞʠʶ ʛʦʨ ʏʞʫʥʣʷʥʰʘʥʴ ʠ ʊʫʥʛʦʥʛ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʚʦʩʪʦʢʘ ʠ ʟʘʧʘʜʘ. ʕʪʠ ʛʦʨʳ ʩ ʩʝʚʝʨʘ ʥʘ 

ʶʛ, ʢʘʢ ʜʚʘ ʙʘʨʴʝʨʘ, ʧʨʝʧʷʪʩʪʚʫʶʪ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʩʰʠʨʝʥʠʶ ʛʦʨʦʜʘ. ɿʜʝʩʴ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʣʘʜʯʘʪʳʭ ʛʦʨ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʝʩʪʴ ʩʝʤʴ ʪʘʢʠʭ ʛʦʨ. 

ʉʫʜʷ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʢʘʨʪʘʤ, ʵʪʠ ʛʦʨʳ ʧʦ ʬʦʨʤʝ ʧʦʭʦʞʠ ʥʘ çʢʦʛʪʠè, ʠ ʏʫʥʮʠʥ ʧʦʩʪʨʦʝʥ ʚ ʵʪʠʭ çʢʦʛʪʷʭè. 

ʀʤʝʥʥʦ ʠʟ-ʟʘ ʵʪʠʭ ʛʦʨ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʝʪʨʷʥʳʝ ʧʦʪʦʢʠ, ʚʦʜʷʥʦʡ ʧʘʨ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ 

ʟʜʝʩʴ, ʧʦʵʪʦʤʫ ʏʫʥʮʠʥ ʩʪʘʣ ʥʘʟʳʚʘʪʴʩʷ çʪʫʤʘʥʥʦʡ ʩʪʦʣʠʮʝʡè. ʕʪʠ ʛʦʨʳ ʩʘʤʠ ʧʦ ʩʝʙʝ ʷʚʣʷʶʪʩʷ 

ʠʝʨʘʨʭʠʯʝʩʢʠʤ, ʠʤʝʶʪ ʬʨʘʢʪʘʣʴʥʳʝ ʦʯʝʨʪʘʥʠʷ ʠ ʩʣʦʞʥʳʡ ʨʝʣʴʝʬ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʛʦʨʫ ʏʞʫʥʣʷʥʰʘʥʴ, ʛʜʝ ʦʙʨʘʟʦʚʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʭʨʝʙʪʦʚ, ʘ ʤʝʞʜʫ ʭʨʝʙʪʘʤʠ ï ʙʦʣʝʝ ʧʣʦʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʦʭʦʞʝ ʥʘ ʨʘʡʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʧʦʩʨʝʜʠ ʛʦʨ (ʈʠʩ. 4) [3]. 

 

 
ʈʠʩ. 4. ɻʦʨʘ ʏʞʫʥʣʷʥʰʘʥʴ 

 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʠʣʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʟʜʘʥʠʷ ʏʫʥʮʠʥʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʷʪʴ 

ʪʠʧʠʯʥʳʭ ʜʣʷ ʢʠʪʘʡʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘʧʨʘʚʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ: ʩʪʠʣʴ ɹʘʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʞʠʣʳʤʠ 

ʟʜʘʥʠʷʤʠ ʚ ʧʨʝʜʛʦʨʴʷʭ, ʩʪʠʣʴ ʄʠʥ ʠ ʎʠʥ ʚ ʚʠʜʝ ʭʨʘʤʦʚ, ʩʪʠʣʴ ʛʦʨʦʜʘ ʂʘʡʙʫ ʩ ʚʦʝʥʥʳʤʠ ʧʦʩʪʨʦʡʢʘʤʠ, 

ʩʪʠʣʴ ʩʪʦʣʠʮʳ ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʩʦʶʟʥʳʤʠ ʧʦʩʦʣʴʩʪʚʘʤʠ, ʩʪʘʨʳʤʠ 

ʨʝʟʠʜʝʥʮʠʷʤʠ, ʘ ʪʘʢʞʝ ʩʪʠʣʴ ʶʛʦ - ʟʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ. ʉʫʜʷ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʠʩʪʦʨʠʯʝʩʢʠʤ ʟʜʘʥʠʷʤ ʚ ʏʫʥʮʠʥʝ, ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʦʩʪʘʚʠʣʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ ʟʜʘʥʠʷ, 

ʥʝʩʫʱʠʝ ʠʩʪʦʨʠʯʝʩʢʫʶ ʧʘʤʷʪʴ ʛʦʨʦʜʘ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ.  

ʏʫʥʮʠʥ - ʪʠʧʠʯʥʳʡ ʛʦʨʦʜ ʧʦʩʨʝʜʠ ʛʦʨ, ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʣʥʦʩʪʴʶ ʦʪʨʘʞʘʶʪ ʜʫʭ ʤʝʩʪʥʦʩʪʠ. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʛʦʨʥʳʝ ʧʝʡʟʘʞʠ ʩʣʠʚʘʶʪʩʷ, ʦʙʨʘʟʫʷ ʫʥʠʢʘʣʴʥʳʡ 

ʛʦʨʦʜʩʢʦʡ ʩʪʠʣʴ ʠ ʜʠʥʘʤʠʯʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʵʬʬʝʢʪ. ɹʣʘʛʦʜʘʨʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʝ ʟʜʘʥʠʡ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʦʚ ʤʠʥʠʤʠʟʫʝʪʩʷ ʫʱʝʨʙ ʧʨʠʨʦʜʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʬʫʥʢʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʛʦʨʦʜʩʢʠʝ ʧʦʣʠʪʠʢʠ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʶʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʦʟʝʣʝʥʝʥʥʳʭ ʟʜʘʥʠʡ, ʩʦʜʝʡʩʪʚʫʷ ʛʘʨʤʦʥʠʯʥʦʤʫ ʩʠʤʙʠʦʟʫ ʤʝʞʜʫ ʛʦʨʦʜʦʤ ʠ 

ʧʨʠʨʦʜʦʡ. ɻʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪ ʏʫʥʮʠʥʘ ʪʘʢʞʝ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɿʜʝʩʴ ʝʩʪʴ ʥʝ ʪʦʣʴʢʦ ʤʝʪʨʦ, ʥʦ ʠ 

ʣʝʛʢʠʝ ʨʝʣʴʩʳ ʠ ʢʘʥʘʪʥʳʝ ʜʦʨʦʛʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʘʥʘʪʥʘʷ ʜʦʨʦʛʘ ʩʪʘʣʘ ʫʥʠʢʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʛʦʨʦʜʘ.  

ʇʣʘʥʠʨʦʚʢʘ ʤʘʣʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ ʠʤʝʝʪ ʦʜʥʫ ʦʪʣʠʯʠʪʝʣʴʥʫʶ ʯʝʨʪʫ ï ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʦʯʝʥʴ 

ʫʟʢʠʝ. ɺʥʫʪʨʝʥʥʠʝ ʜʚʦʨʳ, ʝʩʣʠ ʦʥʠ ʠ ʚʩʪʨʝʯʘʶʪʩʷ, ʪʦ ʦʙʳʯʥʦ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʪʦʣʴʢʦ 

ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʧʨʦʭʣʘʜʫ ʠ ʭʦʨʦʰʦ ʧʨʦʚʝʪʨʠʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ 

ʧʦʤʝʱʝʥʠʷ. ʊʦʣʴʢʦ ʚ ʜʦʤʘʭ ʠʟʚʝʩʪʥʳʭ ʩʝʤʝʡ ʠʤʝʝʪʩʷ ʙʦʣʝʝ ʧʨʦʩʪʦʨʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʜʚʦʨ ʩ ʤʝʩʪʘʤʠ 

ʦʪʜʳʭʘ. ɺ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʘʭ ʙʦʣʴʰʝ ʦʪʢʨʳʪʳʭ ʢʦʨʠʜʦʨʦʚ ʠ ʦʪʢʨʳʪʳʭ ʟʘʣʦʚ, ʢʦʪʦʨʳʝ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ 

ʦʯʝʥʴ ʚʘʞʥʳʤ ʤʝʩʪʦʤ ʦʙʱʝʥʠʷ ʚ ʞʠʟʥʠ ʞʠʪʝʣʝʡ. ʅʠʞʥʠʡ ʵʪʘʞ ʟʘʯʘʩʪʫʶ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʰʴ ʦʧʦʨʳ, ʥʘ ʢʦʪʦʨʳʭ ʜʝʨʞʠʪʩʷ ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʟʜʘʥʠʝ. ʊʘʢʞʝ ʯʘʩʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ 

ʤʥʦʛʦʵʪʘʞʥʳʝ ʟʜʘʥʠʷ, ʯʘʩʪʠʯʥʦ ʚʩʪʨʦʝʥʥʳʝ ʚ ʣʘʥʜʰʘʬʪ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʧʨʠʝʤʳ, 

ʢʘʢ: ʪʝʨʨʘʩʳ, ʢʦʥʩʦʣʠ, ʩʜʚʠʛ ʚ ʧʣʘʥʝ ʠ ʩʪʫʧʝʥʯʘʪʦʩʪʴ.  

ʊʨʘʜʠʮʠʦʥʥʳʝ ʞʠʣʳʝ ʜʦʤʘ ʚ ʏʫʥʮʠʥʝ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʪʨʦʝʥʳ ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʂʦʣʦʥʥʳ ʯʘʩʪʦ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʯʝʨʥʳʡ ʮʚʝʪ, ʜʚʝʨʠ ʠ ʦʢʥʘ ï ʚ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ ʠʣʠ ʬʠʥʠʢʦʚʳʡ ʮʚʝʪ. 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʦʛʨʘʞʜʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʝʨʝʚʷʥʥʳʝ ʜʦʩʢʠ, ʙʘʤʙʫʢʦʚʳʡ 

ʟʘʙʦʨ ʠ ʜʨʫʛʠʝ ʩʪʝʥʳ ʩ ʟʘʞʠʤʘʤʠ ʠʣʠ ʟʝʤʣʷʥʳʝ ʩʪʝʥʳ. ʈʝʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʠʨʧʠʯʥʳʭ ʩʪʝʥ. ʉʨʝʜʠ 

ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʝʣʝʥʳʝ ʯʝʨʝʧʠʮʳ. ʂʘʨʥʠʟʳ ʰʠʨʦʢʠʝ ʠ ʩʠʣʴʥʦ ʚʳʩʪʫʧʘʶʪ ʟʘ 

ʧʨʝʜʝʣʳ ʟʜʘʥʠʷ, ʬʦʨʤʠʨʫʷ ʪʝʨʨʘʩʫ ʠ ʟʘʱʠʱʘʷ ʩʪʝʥʳ ʦʪ ʜʦʞʜʷ. ʕʪʠ ʟʜʘʥʠʷ ʧʝʨʝʞʠʣʠ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ 
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ʚʟʘʠʤʥʦʛʦ ʩʣʠʷʥʠʷ ʭʨʘʤʦʚʦʛʦ, ʩʘʜʦʚʦʛʦ ʠ ʟʘʧʘʜʥʦʛʦ ʩʪʠʣʝʡ. ɾʠʣʳʝ ʜʦʤʘ ʧʨʦʩʪʳʭ ʣʶʜʝʡ ʧʨʦʩʪʦʡ ʬʦʨʤʳ, 

ʤʝʥʝʝ ʫʢʨʘʰʝʥʳ, ʮʚʝʪ ʟʜʘʥʠʷ ʙʦʣʝʝ ʪʫʩʢʣʳʡ, ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʦʣʝʝ ʪʝʤʥʳʝ. ɺʦ ʚʨʝʤʷ ʂʠʪʘʡʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʩʘʜʦʚʳʭ ʚʠʣʣ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʠʛʦʨʦʜʘʭ, ʛʜʝ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʠʣʠʩʴ 

ʵʣʝʤʝʥʪʳ ʟʘʧʘʜʥʦʛʦ ʩʪʠʣʷ. 

ʏʫʥʮʠʥ ʠʤʝʝʪ ʦʩʦʙʫʶ ʤʝʩʪʥʦʩʪʴ, ʠ ʝʤʫ ʥʝ ʩʚʦʡʩʪʚʝʥʥʳ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʚʥʠʥʥʳʭ ʛʦʨʦʜʦʚ. ʏʫʥʮʠʥ ʠ ɻʦʥʢʦʥʛ ʠʤʝʶʪ ʥʝʢʦʪʦʨʦʝ ʩʭʦʜʩʪʚʦ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʥʳʤ 

ʧʝʨʚʳʤ, ʩʣʦʞʥʦʩʪʴ ʨʘʩʢʨʳʚʘʝʪ ʧʨʦʩʪʦʪʫ ʠ ʧʨʘʢʪʠʯʥʦʩʪʴ (ʈʠʩ. 5) [4]. 

 
ʈʠʩ. 5. ʉʪʦʣʢʥʦʚʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʏʫʥʮʠʥʘ 

 

ʆʜʥʦʡ ʠʟ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʏʫʥʮʠʥʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʊʫʮʟʷ çɺʠʩʷʯʘʷ ʙʘʰʥʷè. ɽʝ 

ʦʩʦʙʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʣʘʚʥʳʡ ʜʦʤ ʠ ʬʣʠʛʝʣʴ ʧʦʩʪʨʦʝʥʳ ʥʘ ʟʝʤʣʝ, ʘ ʦʩʪʘʣʴʥʳʝ ʪʨʠ ʩʪʦʨʦʥʳ 

ʩʣʦʚʥʦ çʚʠʩʷʪè ʚ ʚʦʟʜʫʭʝ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʢʦʣʦʥʥʘʤʠ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ: 

ʧʦʜʥʷʪʘʷ ʯʘʩʪʴ ʟʜʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚʝʥʪʠʣʠʨʫʝʪʩʷ ʩʥʠʟʫ, ʥʦ ʠ ʟʘʱʠʱʝʥʘ ʦʪ ʷʜʦʚʠʪʳʭ ʟʤʝʡ ʠ ʜʨʫʛʠʭ 

ʞʠʚʦʪʥʳʭ. ʕʣʝʛʘʥʪʥʳʝ çʰʝʣʢʦʚʳʝ ʢʘʨʥʠʟʳè ʜʝʣʘʶʪ ʧʦʜʚʝʩʢʫ ʩʚʦʝʦʙʨʘʟʥʦʡ. ʊʘʢʠʝ ʵʣʝʤʝʥʪʳ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʠʟʷʱʥʳ, ʯʝʤ ʧʨʦʩʪʳʝ ʧʝʨʠʣʘ, ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʫʣʴʪʫʨʥʳʡ ʫʨʦʚʝʥʴ ʠ ʠʟʚʝʩʪʥʳ ʢʘʢ çʞʠʚʳʝ 

ʦʢʘʤʝʥʝʣʦʩʪʠè ʢʫʣʴʪʫʨʳ ɹʘʰʫ. ʃʝʛʝʥʜʘ ʛʣʘʩʠʪ, ʯʪʦ ʧʨʝʜʢʠ ʊʫʮʟʷ ʧʝʨʝʝʭʘʣʠ ʚ ʟʘʧʘʜʥʫʶ ʧʨʦʚʠʥʮʠʶ ʍʫʙʵʡ 

ʠʟ-ʟʘ ʥʘʚʦʜʥʝʥʠʷ ʚ ʠʭ ʨʦʜʥʦʤ ʛʦʨʦʜʝ, ʢʦʛʜʘ ʟʜʝʩʴ ʙʳʣʠ ʜʨʝʚʥʠʝ ʜʝʨʝʚʴʷ, ʢʫʩʪʘʨʥʠʢʠ, ʰʘʢʘʣʳ ʠ ʪʠʛʨʳ 

ʧʦʚʩʶʜʫ. ʇʘʚʠʣʴʦʥ, ʩʦʟʜʘʥʥʳʡ ʪʫʟʝʤʮʘʤʠ, ʯʘʩʪʦ ʧʦʜʚʝʨʛʘʣʩʷ ʥʘʧʘʜʝʥʠʷʤ ʭʠʱʥʠʢʦʚ. ʃʶʜʠ, ʯʪʦʙʳ ʙʳʪʴ ʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʞʠʛʘʣʠ ʢʘʤʥʠ, ʟʘʨʳʚʘʣʠ ʙʘʤʙʫʢʦʚʳʝ ʫʟʣʳ ʩ ʦʛʥʷʤʠ ʠ ʬʝʡʝʨʚʝʨʢʘʤʠ, ʦʪʧʫʛʠʚʘʣʠ ʟʚʝʨʝʡ, 

ʥʦ ʠʤ ʚʩʝ ʝʱʝ ʫʛʨʦʞʘʣʠ ʷʜʦʚʠʪʳʝ ʟʤʝʠ ʠ ʤʥʦʛʦʥʦʞʢʠ. ʇʦʪʦʤ ʩʪʘʨʠʢ-ʪʫʟʝʤʝʮ ʧʨʠʜʫʤʘʣ, ʯʪʦ ʜʝʣʘʪʴ: ʦʥ 

ʟʘʩʪʘʚʠʣ ʶʥʦʰʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʝ ʜʝʨʝʚʴʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʣʦʥʥ, ʩʚʷʟʘʣ ʠʭ ʧʦʧʝʨʝʯʥʳʤʠ ʙʘʣʢʘʤʠ, 

ʫʣʦʞʠʣ ʜʠʢʠʝ ʙʘʤʙʫʢʦʚʳʝ ʧʨʫʪʴʷ ʩʚʝʨʭʫ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʨʦʠʣ ʙʦʣʴʰʠʝ ʠ ʤʘʣʝʥʴʢʠʝ ʜʦʤʘ ʥʘ 

ʢʦʣʦʥʥʘʭ; ʝʣ ʠ ʩʧʘʣ ʥʘ ʥʠʭ, ʠ ʩ ʪʝʭ ʧʦʨ ʙʦʣʴʰʝ ʥʝ ʙʦʷʣʩʷ ʥʘʧʘʜʝʥʠʷ ʷʜʦʚʠʪʳʭ ʟʤʝʡ ʠ ʟʚʝʨʝʡ. ʀ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʵʪʦʪ ʩʧʦʩʦʙ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʜʘʥʥʦʤ ʢʦʤʧʣʝʢʩʝ (ʈʠʩ. 6). 
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ʈʠʩ. 6. ʂʦʤʧʣʝʢʩ ʊʫʮʟʷ çɺʠʩʷʯʘʷ ʙʘʰʥʷè 

 

ʏʫʥʮʠʥ ʠʤʝʝʪ ʦʩʦʙʳʡ ʢʣʠʤʘʪ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʩʦʢʘʷ ʠ ʤʷʛʢʘʷ, ʤʘʣʦ ʚʝʪʨʘ, 

ʥʦ ʤʥʦʛʦ ʦʩʘʜʢʦʚ, ʧʦʵʪʦʤʫ ʟʜʘʥʠʷ ʏʫʥʮʠʥʘ ʥʝ ʠʤʝʶʪ ʚʳʩʦʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʩʚʝʱʝʥʠʶ ʠ ʚʝʥʪʠʣʷʮʠʠ, 

ʊʦʧʦʛʨʘʬʠʷ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʦʚ, ʧʦʵʪʦʤʫ ʧʣʘʥʠʨʦʚʢʘ ʟʜʘʥʠʡ ʪʘʢʞʝ ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ, ʦʨʠʝʥʪʘʮʠʠ, ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠ ʜʨʫʛʠʭ ʪʨʝʙʦʚʘʥʠʡ. ʄʥʦʛʠʝ 

ʚʳʩʦʪʥʳʝ ʟʜʘʥʠʷ ʚ ʏʫʥʮʠʥʝ ʥʝ ʠʤʝʶʪ ʣʠʬʪʦʚ, ʚʭʦʜʳ ʚ ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʯʘʩʪʦ ʥʘ ʩʢʣʦʥʝ ʭʦʣʤʘ. 

ɺʣʠʷʥʠʝ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʚ ʥʘʠʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʟʜʘʥʠʷʭ, ʧʨʦʷʚʣʷʷʩʴ ʚ ʚʠʜʝ 

ʣʦʤʘʥʳʭ, ʤʥʦʛʦʷʨʫʩʥʳʭ, ʧʝʨʝʧʣʝʪʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʟʚʠʣʠʩʪʳʭ, ʩʣʦʚʥʦ ʨʝʢʠ, ʧʨʦʩʪʨʘʥʩʪʚ. ʅʘʠʙʦʣʝʝ 

ʟʥʘʢʦʚʳʤʠ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨ ʠʩʢʫʩʩʪʚ Cathay ʠ ʏʫʥʮʠʥʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʮʠʨʢ (ʈʠʩ. 7-8). 

 

 
ʈʠʩ. 7. ʎʝʥʪʨ ʠʩʢʫʩʩʪʚ Cathay 
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ʈʠʩ. 8. ʏʫʥʮʠʥʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʮʠʨʢ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʨʦʜ ʏʫʥʮʠʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʠʤʙʠʦʟ ʤʝʞʜʫ ʨʘʩʪʫʱʠʤ ʤʝʛʘʧʦʣʠʩʦʤ ʠ 

ʫʥʠʢʘʣʴʥʳʤ ʛʦʨʥʳʤ ʣʘʥʜʰʘʬʪʦʤ. ʄʥʦʛʦʫʨʦʚʥʝʚʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʡ, ʥʦ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʮʝʣʦʤ ʧʦʢʘʟʳʚʘʝʪ ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʫʜʝʣʷʷ 

ʪʘʢʞʝ ʚʥʠʤʘʥʠʝ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʳ. ʅʝʧʨʦʩʪʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʦʨʘʤʠ, ʟʜʝʩʴ 

ʥʝ ʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʦ ʦʪʢʨʳʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝ ʪʦʣʴʢʦ ʚ ʂʠʪʘʝ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʠʜʝʦʠʛʨ ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʠʛʨʘʶʪ ʛʝʡʤʜʠʟʘʡʥʝʨʳ. ʆʪ ʵʪʠʭ ʣʶʜʝʡ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʫʩʧʝʭ ʙʫʜʫʱʝʡ ʠʛʨʳ. ʀʤʝʥʥʦ ʦʥʠ ʧʨʦʜʫʤʳʚʘʶʪ ʚʩʝ ʜʦ ʤʝʣʦʯʝʡ, ʯʪʦʙʳ ʠʛʨʘ ʩʪʘʣʘ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʛʨʦʢʘ, ʯʪʦʙʳ ʦʥ ʢʘʢ ʤʦʞʥʦ ʜʦʣʴʰʝ ʥʘʭʦʜʠʣʩʷ ʚ ʠʛʨʦʚʦʤ ʧʨʦʮʝʩʩʝ. 

ʂʦʥʝʯʥʘʷ ʮʝʣʴ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ ï ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ. ʏʝʤ ʙʦʣʴʰʝ ʘʫʜʠʪʦʨʠʷ, ʪʝʤ ʧʨʠʙʳʣʴ 

ʙʦʣʴʰʝ. 

ʆʜʥʠʤ ʠʟ ʤʦʱʥʝʡʰʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʨʘʙʦʪʝ ʛʝʡʤʜʠʟʘʡʥʝʨʦʚ ʷʚʣʷʝʪʩʷ ʮʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ. ʆʥʘ 

ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʠʜʝʦʠʛʨʘʭ ʠ ʩʧʦʩʦʙʥʘ ʦʢʘʟʳʚʘʪʴ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ, ʢʘʢ ʥʘ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ, 

ʪʘʢ ʠ ʥʘ ʩʘʤʠʭ ʠʛʨʦʢʦʚ, ʠʭ ʯʫʚʩʪʚʘ ʠ ʵʤʦʮʠʠ. ʎʚʝʪ ʚʣʠʷʝʪ ʥʘ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʠʛʨʳ, ʥʘʧʨʠʤʝʨ: ʥʘ ʛʝʡʤʧʣʝʡ, 

ʠʩʪʦʨʠʠ ʠʣʠ ʩʦʟʜʘʥʥʫʶ ʘʪʤʦʩʬʝʨʫ [1]. 

ʊʦʪ ʚʠʜ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʢʦʪʦʨʳʡ ʧʨʠʚʳʢʣʠ ʚʠʜʝʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʠʛʨʦʢʠ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ 

ʧʨʦʛʨʝʩʩʘ, ʟʘʥʷʚʰʝʛʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ. ɺ ʩʝʨʝʜʠʥʝ XX-ʛʦ ʚ., ʚ ʤʦʤʝʥʪ ʟʘʨʦʞʜʝʥʠʷ ʧʝʨʚʳʭ ʚʠʜʝʦʠʛʨ, 

ʧʨʦʩʪʘʷ ʜʚʠʞʫʱʘʷʩʷ ʧʦ ʵʢʨʘʥʫ ʪʦʯʢʘ ʢʘʟʘʣʘʩʴ ʯʝʤ-ʪʦ ʥʝʚʝʨʦʷʪʥʳʤ. ɺʳʰʝʜʰʘʷ ʚ 1972 ʛ. ʠʛʨʘ çPONGè 

ʠʤʝʣʘ ʵʬʬʝʢʪ ʥʘʩʪʦʷʱʝʡ çʙʦʤʙʳè (ʨʠʩʫʥʦʢ 1). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʤʦʤʝʥʪ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʚʠʜʝʦʠʛʨ 

ʮʚʝʪʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʫʞʝ ʥʝ ʦʜʠʥ ʜʝʩʷʪʦʢ ʣʝʪ, ʩʘʤʠ ʠʛʨʳ ʙʳʣʠ ʤʦʥʦʭʨʦʤʥʳʤʠ. ʆʜʥʘʢʦ, 

ʧʦʢʘ ʯʝʨʥʦ-ʙʝʣʳʝ ʧʨʠʤʠʪʠʚʥʳʝ ʠʛʨʳ ʧʦʢʘʟʳʚʘʣʠ ʥʝʧʣʦʭʠʝ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʦʛʨʝʩʩ ʰʝʣ ʧʦʣʥʳʤ 

ʭʦʜʦʤ. 
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ʈʠʩ. 1. ʀʛʨʘ çPONGè, 1972 ʛ. 

 

ʉʝʛʦʜʥʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʚ ʢʘʢʦʡ ʠʤʝʥʥʦ ʠʛʨʝ ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʩʷ ʮʚʝʪ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʦʬʠʮʠʘʣʴʥʳʡ ʪʠʪʫʣ çʧʝʨʚʦʡ ʮʚʝʪʥʦʡ ʠʛʨʳè ʧʨʠʥʘʜʣʝʞʠʪ çGalaxianè 1979 ʛ., ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ 

ʨʠʩʫʥʢʝ 2. ɺ çGalaxianè ʚʧʝʨʚʳʝ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʩʧʨʘʡʪʳ. ʉʧʨʘʡʪʳ ï ʵʪʦ ʜʚʫʭʤʝʨʥʳʝ ʢʘʨʪʠʥʢʠ 

ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, ʢʦʪʦʨʳʝ ʚʳʚʦʜʠʣʠʩʴ ʥʘ ʵʢʨʘʥ ʠʣʠ ʥʘʢʣʘʜʳʚʘʣʠʩʴ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʧʦʦʯʝʨʝʜʥʦ, ʤʝʥʷʷʩʴ 

ʤʝʩʪʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʷʚʣʷʣʘʩʴ ʘʥʠʤʘʮʠʷ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʧʨʘʡʪʳ ʩʪʘʥʦʚʠʣʠʩʴ ʩʣʦʞʥʝʡ. ɺ 1992 

ʛ. çMortal Kombatè ʩʤʦʛ ʦʮʠʬʨʦʚʘʪʴ ʚʠʜʝʦ ʩ ʞʠʚʳʤʠ ʘʢʪʝʨʘʤʠ. ɺʩʷ ʠʛʨʘ ʠ ʧʝʨʩʦʥʘʞʠ ʙʳʣʠ ʚ ʮʚʝʪʝ. ɼʣʷ 

ʪʦʛʦ ʚʨʝʤʝʥʠ ʛʨʘʬʠʢʘ ʚʳʛʣʷʜʝʣʘ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʡ. 

 

 
ʈʠʩ. 2. çGalaxianè, 1979 ʛ. 

 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʮʚʝʪʘ ʠʩʭʦʜʠʪ ʠʟ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʦʥʪʝʢʩʪʘ ʠ ʠʤʝʝʪ ʛʣʫʙʦʢʦʝ 

ʢʫʣʴʪʫʨʥʦʝ ʟʥʘʯʝʥʠʝ. ʎʚʝʪ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨʘʭ ʚʳʧʦʣʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʪʘʢʠʭ ʬʫʥʢʮʠʡ ʧʝʨʝʰʣʠ ʚ ʚʠʜʝʦʠʛʨʦʚʫʶ ʠʥʜʫʩʪʨʠʶ ʠʟ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʜʠʟʘʡʥʘ ʠ ʢʠʥʦ.  

ɻʣʘʚʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʮʚʝʪ ʩʣʫʞʠʪ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʠʛʨʳ [2]. ʅʘʧʨʠʤʝʨ, ʚ 

ʢʦʤʘʥʜʥʳʭ ʠʛʨʘʭ, ʧʨʠ ʨʘʟʛʨʘʥʠʯʝʥʠʠ ʢʦʤʘʥʜ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʢʨʘʩʥʳʡ ʠ ʩʠʥʠʡ ʮʚʝʪʘ. ʉ 

ʧʦʤʦʱʴʶ ʮʚʝʪʘ ʦʥʠ ʚʳʩʪʨʘʠʚʘʶʪ ʧʫʪʴ ʠʛʨʦʢʦʚ ʪʘʢ, ʢʘʢ ʩʯʠʪʘʶʪ ʥʫʞʥʳʤ. ʀʛʨʦʢ ʜʫʤʘʝʪ, ʯʪʦ ʩʘʤ ʚʳʙʠʨʘʝʪ 

ʧʫʪʴ ʚ ʠʛʨʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢʠ ʟʘ ʥʝʛʦ ʫʞʝ ʚʩʝ ʧʨʦʜʫʤʘʣʠ ʠ ʟʘʜʘʣʠ ʪʦʥ ʠʛʨʳ ʩ ʧʦʤʦʱʴʶ 

ʮʚʝʪʦʚʦʛʦ ʨʝʰʝʥʠʷ. 

ɽʱʝ ʦʜʥʘ ʬʫʥʢʮʠʷ ʮʚʝʪʘ ʚ ʠʛʨʝ ï ʵʪʦ ʚʣʠʷʥʠʝ ʥʘ ʵʤʦʮʠʠ ʠʛʨʦʢʘ, ʝʛʦ ʥʘʩʪʨʦʝʥʠʝ ʠ ʚʦʩʧʨʠʷʪʠʝ 

ʤʠʨʘ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʵʪʦʤʫ, ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʩʠʭʦʣʦʛʠʠ ʮʚʝʪʘ. ɸʪʤʦʩʬʝʨʘ ʠ ʥʘʩʪʨʦʝʥʠʝ ʠʛʨʳ ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳʙʨʘʥʥʳʤ ʮʚʝʪʦʚʳʤ ʨʝʰʝʥʠʝʤ. ʉ 

ʧʦʤʦʱʴʶ ʮʚʝʪʘ ʨʘʟʨʘʙʦʪʯʠʢʠ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʧʝʨʩʦʥʘʞʘʭ ʠ ʠʭ ʤʠʨʝ [3]. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʸʤʥʳʭ, ʧʨʠʛʣʫʰʸʥʥʳʭ ʦʪʪʝʥʢʦʚ ʚ ʠʛʨʘʭ ʫʞʘʩʦʚ ʩʦʟʜʘʸʪ ʥʘʧʨʷʞʸʥʥʫʶ ʠ ʧʫʛʘʶʱʫʶ ʘʪʤʦʩʬʝʨʫ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʷʨʢʠʝ ʠ ʥʘʩʳʱʝʥʥʳʝ ʮʚʝʪʘ ʚ ʠʛʨʘʭ ʜʣʷ ʜʝʪʝʡ ʚʳʟʳʚʘʶʪ ʯʫʚʩʪʚʦ ʨʘʜʦʩʪʠ ʠ ʚʝʩʝʣʴʷ. ʎʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ 

ʪʘʢʞʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʦʢʨʫʞʘʶʱʠʭ ʫʩʣʦʚʠʡ, ʥʘʧʨʠʤʝʨ, 
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ʩ ʧʦʤʦʱʴʶ ʭʦʣʦʜʥʳʭ ʦʪʪʝʥʢʦʚ ï ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʧʝʯʘʪʣʝʥʠʷ ʤʨʘʯʥʦʡ ʟʘʩʥʝʞʝʥʥʦʡ ʛʦʨʳ ʠʣʠ ʪʝʧʣʳʭ 

ʦʪʪʝʥʢʦʚ ï ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʳʣʴʥʦʡ ʧʫʩʪʳʥʠ. ʎʚʝʪ ʧʦʤʦʛʘʝʪ ʠʛʨʘʤ ʚʳʜʝʣʷʪʴʩʷ ʠʟ ʦʙʱʝʛʦ ʨʷʜʘ, ʩʦʟʜʘʚʘʷ 

ʫʟʥʘʚʘʝʤʳʡ ʚʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ ʠ ʘʪʤʦʩʬʝʨʫ. ʊʘʢ ʠʛʨʳ-ʧʣʘʪʬʦʨʤʝʨʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʷʨʢʠʝ ʠ 

ʥʘʩʳʱʝʥʥʳʝ ʮʚʝʪʘ, ʩʦʟʜʘʚʘʷ ʤʠʨ, ʢʦʪʦʨʳʡ ʢʘʞʝʪʩʷ ʞʠʚʳʤ ʠ ʢʨʝʘʪʠʚʥʳʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʧʦʩʪʘʧʦʢʘʣʠʧʪʠʯʝʩʢʠʝ ʠʛʨʳ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʛʣʫʰʝʥʥʳʝ ʠ ʤʨʘʯʥʳʝ ʦʪʪʝʥʢʠ, ʯʪʦʙʳ ʚʦʧʣʦʪʠʪʴ ʘʪʤʦʩʬʝʨʫ 

ʫʧʘʜʢʘ ʠ ʦʧʫʩʪʦʰʝʥʠʷ.  

ʎʚʝʪ ʪʘʢʞʝ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʭʨʦʥʦʪʦʧʘ ʚ ʠʛʨʝ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʳʭ ʠ 

ʷʨʢʠʭ ʮʚʝʪʦʚ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʚʧʝʯʘʪʣʝʥʠʝ ʟʘʤʝʜʣʝʥʥʦʛʦ ʪʝʯʝʥʠʷ ʚʨʝʤʝʥʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʭʦʣʦʜʥʳʭ ʠ ʪʝʤʥʳʭ ʮʚʝʪʦʚ ï ʫʩʠʣʠʪʴ ʦʱʫʱʝʥʠʝ ʥʦʯʠ ʠʣʠ ʙʝʟʚʨʝʤʝʥʴʷ. 

ɺ XXI  ʚ. ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʷʨʢʠʝ ʮʚʝʪʘ ʠ ʠʭ ʦʪʪʝʥʢʠ. ʅʘʩʪʫʧʠʣʘ ʵʨʘ 

ʧʦʷʚʣʝʥʠʷ ʨʝʘʣʠʩʪʠʯʥʳʭ, ʩʝʨʴʝʟʥʳʭ ʠʛʨ ʩ ʤʦʱʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʦʡ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʩʣʦʞʥʠʣʘʩʴ ʠ ʠʩʧʦʣʴʟʫʝʤʘʷ ʧʘʣʠʪʨʘ. ɺʥʝʜʨʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʜʝʣʘʣʘ ʚʠʜʝʦʨʷʜ ʚ ʠʛʨʘʭ 

ʙʦʣʝʝ ʦʙʲʝʤʥʳʤ, ʮʚʝʪʥʳʤ. ʉ ʧʨʠʭʦʜʦʤ ʥʦʚʦʡ ʵʨʳ ʨʘʟʚʠʪʠʷ ʠʛʨ ʮʚʝʪ ʧʦʣʫʯʠʣ ʠ ʥʦʚʳʝ ʬʫʥʢʮʠʠ. ʉ 

ʧʦʤʦʱʴʶ ʥʝʛʦ ʩʪʘʣʠ ʦʙʦʟʥʘʯʘʪʴ ʥʝ ʪʦʣʴʢʦ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ, ʪʝʧʝʨʴ ʝʛʦ ʩʪʘʣʠ ʚʥʝʜʨʷʪʴ ʚ ʩʮʝʥʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʘʪʤʦʩʬʝʨʳ ʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʤʝʪʦʚ [4]. ʂʘʞʜʳʡ 

ʮʚʝʪ, ʢʦʪʦʨʳʡ ʚʳʙʠʨʘʝʪ ʛʝʡʤʜʠʟʘʡʥʝʨ, ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʢʦʥʪʝʢʩʪʦʤ.  

ɺʦ ʤʥʦʛʠʭ ʠʛʨʘʭ ʩ ʧʦʤʦʱʴʶ, ʥʘʧʨʠʤʝʨ, ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʞʠʟʥʝʥʥʘʷ ʰʢʘʣʘ ʠʛʨʦʚʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʮʚʝʪʫ ʫʯʘʩʪʥʠʢ ʤʦʞʝʪ ʦʪʳʩʢʘʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʦʙʲʝʢʪ ʚ ʠʛʨʝ. ʂʨʘʩʥʳʡ ʮʚʝʪ 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʩʠʣʴʥʳʤʠ ʵʤʦʮʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʣʶʙʦʚʴ, ʧʦʭʦʪʴ, ʛʥʝʚ, ʷʨʦʩʪʴ, ʘʛʨʝʩʩʠʷ, ʘ ʪʘʢʞʝ ʩ ʞʘʨʦʤ 

ʠ ʪʝʧʣʦʤ. ʉ ʧʦʤʦʱʴʶ ʥʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʦʙʦʟʥʘʯʠʪʴ ʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 3, ʣʦʚʫʰʢʠ, 

ʟʦʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ. ʊʘʢ ʢʘʢ ʢʨʘʩʥʳʡ ʮʚʝʪ ʤʦʞʝʪ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʦʱʫʱʝʥʠʝ ʩʪʨʘʩʪʠ ʠ ʘʛʨʝʩʩʠʠ, 

ʝʛʦ ʪʘʢʞʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʙʦʝʚʳʭ ʩʮʝʥʘʭ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʠ 

ʚʦʠʥʩʪʚʝʥʥʳʡ ʥʘʩʪʨʦʡ. ʕʪʦʪ ʮʚʝʪ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʦʜʯʝʨʢʠʚʘʥʠʷ ʤʦʱʥʳʭ ʘʪʘʢ, ʫʤʝʥʠʡ ʠʣʠ 

ʜʝʡʩʪʚʠʡ ʧʝʨʩʦʥʘʞʝʡ. ɽʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʞʝʪ ʫʩʠʣʠʪʴ ʘʟʘʨʪ ʠ ʚʳʙʨʦʩ ʘʜʨʝʥʘʣʠʥʘ ʫ ʠʛʨʦʢʦʚ. ʆʜʥʘʢʦ ʫ 

ʥʝʢʦʪʦʨʳʭ ʣʶʜʝʡ ʢʨʘʩʥʳʡ ʮʚʝʪ ʩʧʦʩʦʙʝʥ ʚʳʟʚʘʪʴ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʫʶ ʨʝʘʢʮʠʶ, ʧʦʵʪʦʤʫ ʝʛʦ ʚʥʝʜʨʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʠʛʨʘʭ ʮʚʝʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʪʦ, ʯʪʦʙʳ ʫʯʘʩʪʥʠʢʘʤʠ 

ʧʦʩʪʦʷʥʥʦ ʦʱʫʱʘʣʠʩʴ ʜʠʥʘʤʠʢʘ ʠ ʚʘʞʥʦʩʪʴ ʧʨʦʠʩʭʦʜʷʱʝʛʦ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦʪ ʮʚʝʪ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʠʛʨʘʭ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʵʤʦʮʠʡ ʫ ʠʛʨʦʢʦʚ. 

 

 
ʈʠʩ. 3. ʂʨʘʩʥʳʝ ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʙʦʯʢʠ, çHalf-Life 2è, 2004 ʛ. 

 

ʆʨʘʥʞʝʚʳʡ ʮʚʝʪ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʬʬʝʢʪʦʚ, ʧʦʜʯʝʨʢʠʚʘʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʘʩʧʝʢʪʦʚ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʟʥʘʯʠʤʦ ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʢʘʢʠʭ-ʪʦ ʜʝʪʘʣʝʡ ʠʛʨʦʚʦʛʦ ʤʠʨʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ ʜʣʷ ʵʪʠʭ ʚʝʱʝʡ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ ʠ ʚʳʜʝʣʷʝʪ ʩʨʝʜʠ ʜʨʫʛʠʭ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʨʘʥʞʝʚʳʡ ʮʚʝʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʩʚʝʯʠʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢʠʭ ʢʘʢ ʢʣʶʯʝʚʳʝ ʧʨʝʜʤʝʪʳ, ʧʣʘʪʬʦʨʤʳ ʠʣʠ ʤʝʭʘʥʠʟʤʳ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʫʨʦʚʥʝʡ ʠʣʠ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ɺʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʦʛʦʥʴ, 

ʚʟʨʳʚʳ ʠʣʠ ʤʘʛʠʯʝʩʢʠʝ ʘʪʘʢʠ ʯʘʩʪʦ ʠʤʝʶʪ ʦʨʘʥʞʝʚʳʡ ʦʪʪʝʥʦʢ, ʦʥ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʚʘʪʴ ʚʧʝʯʘʪʣʷʶʱʠʝ ʠ 

ʟʘʧʦʤʠʥʘʶʱʠʝʩʷ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʨʘʟʳ, ʢʦʪʦʨʳʝ ʟʨʠʤʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ʆʨʘʥʞʝʚʳʡ ʮʚʝʪ 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʪʝʧʣʦʪʦʡ, ʵʥʝʨʛʠʝʡ ʠ ʜʠʥʘʤʠʢʦʡ. ɺ ʠʛʨʘʭ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʞʝʪ ʧʦʜʯʝʨʢʥʫʪʴ 

ʜʠʥʘʤʠʯʥʦʩʪʴ ʠ ʘʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʠ ʩʦʙʳʪʠʡ. ʆʥ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʠʛʨʦʢʘʤ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʠʛʨʦʚʦʤ ʤʠʨʝ ʠ ʜʦʙʘʚʣʷʝʪ ʜʠʥʘʤʠʟʤʘ ʠ ʷʨʢʦʩʪʠ ʚ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ ʥʘʙʦʨʘ ʘʩʩʦʮʠʘʮʠʡ, ʦʨʘʥʞʝʚʳʡ ʮʚʝʪ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʛʨʦʢʘ, ʨʦʞʜʘʷ ʚ ʥʝʤ ʦʱʫʱʝʥʠʷ ʵʥʝʨʛʠʠ, ʪʝʧʣʦʪʳ, ʧʨʠʢʣʶʯʝʥʠʡ ʠ 

ʢʦʤʬʦʨʪʘ. ʂʘʢ ʠ ʩ ʣʶʙʳʤ ʜʨʫʛʠʤ ʮʚʝʪʦʤ, ʚʦʩʧʨʠʷʪʠʝ ʦʨʘʥʞʝʚʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ, ʧʦʵʪʦʤʫ 
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ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʠʛʨʦʢʘ ʚ ʚʠʜʝʦʠʛʨʘʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʪʝʢʩʪʘ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʣʶʩ ʣʠʯʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʨʝʘʢʮʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ɾʸʣʪʳʡ ʮʚʝʪ ʠʤʝʝʪ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʚʣʠʷʥʠʝ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨʘʭ. ɺʦ ʤʥʦʛʠʭ ʠʛʨʘʭ 

ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʮʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʟʦʣʦʪʦ, ʤʦʥʝʪʳ ʠʣʠ ʜʨʘʛʦʮʝʥʥʦʩʪʠ. ʕʪʦ 

ʧʦʤʦʛʘʝʪ ʠʛʨʦʢʘʤ ʣʝʛʢʦ ʫʟʥʘʚʘʪʴ ʟʥʘʯʠʤʳʝ ʚʝʱʠ ʠ ʩʦʙʠʨʘʪʴ ʠʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʏʘʩʪʦ ʵʪʦʪ 

ʮʚʝʪ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥ ʜʣʷ ʧʦʜʩʚʝʪʢʠ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʠʛʨʦʢ ʜʦʣʞʝʥ ʦʙʥʘʨʫʞʠʪʴ ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʦʙʦʟʥʘʯʘʪʴ ʤʘʨʰʨʫʪʳ ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʷ, ʯʪʦʙʳ 

ʧʦʤʦʯʴ ʠʛʨʦʢʘʤ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʞʝʣʪʳʡ ʮʚʝʪ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʚʘʞʥʳʭ ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʫʪʝʚʦʜʥʳʭ ʤʘʷʢʦʚ ʠʣʠ ʧʫʥʢʪʦʚ ʠʥʪʝʨʝʩʘ, ʯʪʦʙʳ ʥʘʧʨʘʚʠʪʴ ʚʟʛʣʷʜ ʠʛʨʦʢʘ ʠ 

ʧʦʜʯʝʨʢʥʫʪʴ ʠʭ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʠʛʨʳ. ɾʝʣʪʳʡ ʮʚʝʪ ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʩʦʣʥʮʝʤ, ʩʚʝʪʦʤ ʠ 

ʪʝʧʣʦʤ. ɺ ʠʛʨʘʭ ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʷʨʢʠʭ ʠ ʩʦʣʥʝʯʥʳʭ ʤʠʨʦʚ, ʚʳʟʳʚʘʷ ʦʱʫʱʝʥʠʝ 

ʫʶʪʘ ʠ ʢʦʤʬʦʨʪʘ ʫ ʠʛʨʦʢʦʚ. ɽʱʝ ʦʥ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʨʘʜʦʩʪʴʶ, ʦʧʪʠʤʠʟʤʦʤ, ʚʝʩʝʣʴʝʤ ʠ ʧʦʟʠʪʠʚʦʤ. ʍʦʪʷ 

ʠʥʦʛʜʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʧʘʩʥʦʩʪʠ, ʯʪʦʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ ʠʛʨʦʢʘ ʦ ʚʦʟʤʦʞʥʦʡ ʫʛʨʦʟʝ, 

ʦʩʦʙʝʥʥʦ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʯʝʨʥʳʤ ʮʚʝʪʦʤ ʠʣʠ ʯʝʨʥʦ-ʞʝʣʪʳʤʠ ʧʦʣʦʩʘʤʠ. ɸ ʥʝʢʦʪʦʨʳʝ ʠʛʨʳ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʞʝʣʪʳʡ ʮʚʝʪ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʪʨʫʩʣʠʚʳʭ ʧʝʨʩʦʥʘʞʝʡ. ɺ ʮʝʣʦʤ, ʦʥ ʧʦʤʦʛʘʝʪ ʫʯʘʩʪʥʠʢʘʤ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ, ʜʦʙʘʚʣʷʝʪ ʷʨʢʦʩʪʠ ʚ ʠʭ ʠʛʨʦʚʦʡ ʦʧʳʪ, ʚʳʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʘ ʪʘʢʞʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʜʯʝʨʢʠʚʘʥʠʷ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʠʟʘʡʥʘ ʠ ʠʛʨʦʚʳʭ ʦʙʲʝʢʪʦʚ. 

ɿʝʣʝʥʳʡ ʮʚʝʪ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨʘʭ ʠʤʝʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ 

ʨʘʟʣʠʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ. ʅʘʧʨʠʤʝʨ, ʛʝʡʤʜʠʟʘʡʥʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ ʜʣʷ ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʱʫʱʝʥʠʷ ʟʘʚʠʩʪʠ, ʙʦʣʝʟʥʠ ʠʣʠ ʞʘʜʥʦʩʪʠ. ɿʝʣʝʥʳʡ ʮʚʝʪ ʯʘʩʪʦ 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʧʨʠʨʦʜʦʡ, ʨʦʩʪʦʤ ʠ ʞʠʟʥʴʶ. ɺ ʠʛʨʘʭ ʦʥ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʝʩʦʚ, ʜʞʫʥʛʣʝʡ 

ʠ ʜʨʫʛʠʭ ʟʝʣʝʥʳʭ ʤʝʩʪ, ʚʳʟʳʚʘʷ ʦʱʫʱʝʥʠʝ ʞʠʟʥʠ ʠ ʙʫʡʩʪʚʘ ʧʨʠʨʦʜʳ. ʄʦʞʝʪ ʦʙʦʟʥʘʯʘʪʴ ʮʝʥʥʳʝ ʨʝʩʫʨʩʳ, 

ʪʘʢʠʝ ʢʘʢ ʟʝʣʴʷ ʟʜʦʨʦʚʴʷ, ʵʥʝʨʛʠʠ ʠʣʠ ʜʨʫʛʠʝ ʧʦʣʝʟʥʳʝ ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʠʛʨʦʢ ʤʦʞʝʪ ʩʦʙʠʨʘʪʴ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʚʦʝʛʦ ʛʝʨʦʷ. ɺ ʬʵʥʪʝʟʠʡʥʳʭ ʠʛʨʘʭ ʵʪʦʪ ʮʚʝʪ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʤʘʛʠʠ ʠʣʠ ʪʘʡʥʳʭ ʤʝʩʪ, ʦʥ ʤʦʞʝʪ ʩʠʤʚʦʣʠʟʠʨʦʚʘʪʴ ʤʠʩʪʠʯʝʩʢʠʝ ʩʠʣʳ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʠʣʠ 

ʤʘʛʠʯʝʩʢʠʝ ʘʨʪʝʬʘʢʪʳ. ʏʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʟʦʥ, ʟʦʥ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʜʦʨʦʚʴʷ 

ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʡ, ʚʝʜʫʱʠʭ ʢ ʚʳʧʦʣʥʝʥʠʶ ʮʝʣʠ ʠ ʟʘʜʘʯ ʠʛʨʳ. ɺ ʧʩʠʭʦʣʦʛʠʠ ʮʚʝʪʘ ʟʝʣʝʥʳʡ ʩʚʷʟʘʥ ʩ 

ʛʘʨʤʦʥʠʝʡ, ʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʨʦʩʪʦʤ ʠ ʦʙʥʦʚʣʝʥʠʝʤ, ʧʦʵʪʦʤʫ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʚʠʜʝʦʠʛʨʘʭ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʦʡ ʠ ʫʨʘʚʥʦʚʝʰʝʥʥʦʡ ʘʪʤʦʩʬʝʨʳ ʜʣʷ ʠʛʨʦʢʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʥʦʛʜʘ 

ʟʝʣʝʥʳʡ ʮʚʝʪ ʧʨʠʤʝʥʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʷʜʦʚʠʪʳʭ ʠʣʠ ʦʧʘʩʥʳʭ ʟʦʥ, 

ʧʦʜʯʝʨʢʠʚʘʷ ʥʝʛʘʪʠʚʥʳʝ ʘʩʧʝʢʪʳ ʛʝʡʤʧʣʝʷ. ɾʘʜʥʳʝ ʧʝʨʩʦʥʘʞʠ ʚ ʠʛʨʘʭ ʪʘʢʞʝ ʥʝʨʝʜʢʦ ʦʙʦʟʥʘʯʝʥʳ ʵʪʠʤ 

ʮʚʝʪʦʤ. ʅʦ ʚ ʦʩʥʦʚʥʦʤ ʟʝʣʝʥʳʡ ʮʚʝʪ ʚ ʚʠʜʝʦʠʛʨʘʭ ʯʘʱʝ ʚʩʝ ʞʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʞʠʟʥʴʶ, ʨʝʩʫʨʩʘʤʠ, ʤʘʛʠʝʡ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʣʦʢʘʮʠʡ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʣʝʟʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʠʛʨʦʚʦʤ ʤʠʨʝ ʠ ʜʦʙʘʚʣʷʝʪ ʧʦʟʠʪʠʚʥʳʡ ʦʪʪʝʥʦʢ ʚ ʠʛʨʦʚʦʡ ʦʧʳʪ. 

ʉʠʥʠʡ ï ʩʧʦʢʦʡʥʳʡ, ʭʦʣʦʜʥʳʡ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʠʣʠ ʤʫʞʩʢʦʡ. ʆʥ ʚʳʟʳʚʘʝʪ ʘʩʩʦʮʠʘʮʠʠ ʩ ʚʦʜʥʦʡ 

ʩʪʠʭʠʝʡ, ʧʦʵʪʦʤʫ ʝʛʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʢʘʟʘ ʚʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʠʛʨʘʭ, ʪʘʢʠʭ ʢʘʢ ʦʢʝʘʥʳ, ʨʝʢʠ, 

ʚʦʜʦʧʘʜʳ ʠʣʠ ʧʨʫʜʳ. ʉʠʥʠʡ ʮʚʝʪ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʘʪʤʦʩʬʝʨʫ ʧʨʦʭʣʘʜʳ ʠ ʭʦʣʦʜʘ, ʯʪʦ ʧʨʠʤʝʥʷʶʪ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʦʙʲʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʣʴʜʦʤ, ʩʥʝʛʦʤ ʠʣʠ ʣʝʜʷʥʳʤʠ ʤʠʨʘʤʠ. ɺʦ ʤʥʦʛʠʭ ʬʵʥʪʝʟʠʡʥʳʭ ʠʛʨʘʭ 

ʩʠʥʠʡ ʮʚʝʪ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʤʘʛʠʝʡ, ʤʠʩʪʠʢʦʡ ʠ ʪʘʡʥʳʤʠ ʩʠʣʘʤʠ: ʤʘʛʠʯʝʩʢʠʡ ʦʛʦʥʴ, ʟʘʢʣʠʥʘʥʠʷ ʠʣʠ 

ʘʨʪʝʬʘʢʪʳ ʯʘʩʪʦ ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʠʥʠʤ ʮʚʝʪʦʤ (ʨʠʩʫʥʦʢ 4). ʊʘʢʞʝ ʵʪʦʪ ʮʚʝʪ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʤʠʨʦʤ, 

ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴʶ ʠ ʩʧʦʢʦʡʩʪʚʠʝʤ, ʧʦʵʪʦʤʫ ʚ ʠʛʨʘʭ ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʫʤʠʨʦʪʚʦʨʝʥʥʳʭ ʣʦʢʘʮʠʡ, ʧʦʜʚʦʜʥʳʭ ʤʠʨʦʚ ʠʣʠ ʬʫʪʫʨʠʩʪʠʯʝʩʢʠʭ ʛʦʨʦʜʦʚ, ʜʘʶʱʠʭ ʠʛʨʦʢʫ ʦʱʫʱʝʥʠʝ 

ʫʶʪʘ ʠ ʧʦʢʦʷ. ɺ ʚʠʜʝʦʠʛʨʘʭ ʵʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʛʨʦʢʘ, ʧʦʤʦʛʘʷ ʝʤʫ ʦʩʪʘʚʘʪʴʩʷ 

ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʤ ʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʚʦ ʚʨʝʤʷ ʠʛʨʳ, ʚʝʜʴ ʟʘʜʘʯʘ ʣʶʙʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ, ʢʘʢ ʤʦʞʥʦ 

ʜʦʣʴʰʝ ʫʜʝʨʞʘʪʴ ʚʥʠʤʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʉʠʥʠʡ ʮʚʝʪ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʦʱʫʱʝʥʠʝ ʫʚʝʨʝʥʥʦʩʪʠ, ʯʪʦ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʥʘʩʪʨʦʝʥʠʝ ʠʛʨʦʢʘ ʠ ʝʛʦ ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʪ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ 

ʠʥʪʝʨʬʝʡʩʝ ʠʛʨʳ ʩʠʥʠʡ ʮʚʝʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʥʦʧʢʠ ʤʝʥʶ, 

ʫʢʘʟʘʪʝʣʠ ʜʝʡʩʪʚʠʡ ʠʣʠ ʤʘʨʢʝʨʳ ʮʝʣʠ. ɺ ʮʝʣʦʤ, ʩʠʥʠʡ ʮʚʝʪ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʦʱʫʱʝʥʠʝ ʩʚʝʞʝʩʪʠ, ʤʘʛʠʠ 

ʠ ʧʨʦʭʣʘʜʳ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʚʦʜʥʳʭ ʠ ʤʘʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʠʛʨʝ, ʚʳʟʳʚʘʪʴ ʫ 

ʠʛʨʦʢʘ ʘʩʩʦʮʠʘʮʠʠ ʩ ʢʦʩʤʠʯʝʩʢʠʤʠ ʤʠʨʘʤʠ, ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʠʜʝʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʬʫʪʫʨʠʟʤʘ, 

ʩʦʟʜʘʚʘʪʴ ʤʠʩʪʠʯʝʩʢʫʶ ʟʘʛʘʜʦʯʥʦʩʪʴ ʚ ʦʙʩʪʘʥʦʚʢʝ ʠʛʨʦʚʦʛʦ ʤʠʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʥʠʡ ʮʚʝʪ ʯʘʩʪʦ 

ʥʝʡʪʨʘʣʠʟʫʝʪ ʩʪʨʝʩʩ ʠ ʥʘʧʨʷʞʝʥʠʝ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʠʛʨʦʢʫ ʩʧʨʘʚʠʪʴʩʷ ʩ ʠʩʧʳʪʘʥʠʷʤʠ ʠ ʚʳʟʦʚʘʤʠ ʚ ʠʛʨʝ. 
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ʌʠʦʣʝʪʦʚʳʡ ï ʢʦʨʦʣʝʚʩʢʠʡ ʩʪʘʪʫʩ, ʢʘʯʝʩʪʚʦ, ʨʦʩʢʦʰʴ ʠ ʠʥʪʝʣʣʝʢʪ. ʕʪʦʪ ʮʚʝʪ ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ 

ʩ ʤʘʛʠʝʡ, ʤʠʩʪʠʢʦʡ, ʪʘʠʥʩʪʚʝʥʥʦʩʪʴʶ ʠ ʠʥʪʨʠʛʦʡ. ɺ ʠʛʨʘʭ ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʤʘʛʠʯʝʩʢʠʭ ʘʪʘʢ, ʟʘʢʣʠʥʘʥʠʡ, ʨʠʪʫʘʣʦʚ ʠʣʠ ʘʨʪʝʬʘʢʪʦʚ, ʪʝʤ ʩʘʤʳʤ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʚʦʚʣʝʢʘʷ ʠʛʨʦʢʘ 

ʚ ʧʨʦʮʝʩʩ ʠʛʨʳ. ʕʪʦ ʩʦʟʜʘʝʪ ʬʵʥʪʝʟʠʡʥʫʶ ʠ ʟʘʛʘʜʦʯʥʫʶ ʘʪʤʦʩʬʝʨʫ. ɺ ʠʥʪʝʨʬʝʡʩʝ ʠʛʨʳ ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʥʚʝʥʪʘʨʴ, ʤʝʥʶ ʠʣʠ ʧʦʜʩʢʘʟʢʠ, ʯʪʦ 

ʧʦʤʦʛʘʝʪ ʠʛʨʦʢʘʤ ʙʳʩʪʨʝʝ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʢʣʶʯʝʚʳʝ ʤʝʭʘʥʠʢʠ ʠʛʨʳ. ʊʘʢʞʝ ʮʚʝʪ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʨʦʩʢʦʰʠ, ʵʣʝʛʘʥʪʥʦʩʪʠ ʠ ʠʟʳʩʢʘʥʥʦʩʪʠ. ɺ ʠʛʨʘʭ, ʦʩʦʙʝʥʥʦ ʚ 

ʞʘʥʨʝ RPG ʠʣʠ ʘʜʚʝʥʯʫʨ, ʬʠʦʣʝʪʦʚʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʨʦʣʝʚʩʢʠʭ ʧʘʣʘʪ, 

ʟʘʤʢʦʚ ʠʣʠ ʧʨʝʜʤʝʪʦʚ ʨʦʩʢʦʰʠ. ʀʥʦʛʜʘ ʦʥ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʪʘʡʥʦʡ ʠ ʪʝʤʥʦʡ ʩʪʦʨʦʥʦʡ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʠʥʪʨʠʛʠ ʠʣʠ ʟʘʛʘʜʦʯʥʦʩʪʠ. ɺ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʠʛʨʘʭ 

ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ ʠʩʧʦʣʴʟʫʶʪ ʚ ʠʥʪʝʨʴʝʨʘʭ, ʛʘʜʞʝʪʘʭ ʠʣʠ ʦʨʫʞʠʠ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʦʱʫʱʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ɽʩʪʴ ʥʘʫʯʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʬʠʦʣʝʪʦʚʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʪʠʤʫʣʷʮʠʠ ʢʨʝʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʚ ʪʚʦʨʯʝʩʢʠʭ ʚʠʜʝʦʠʛʨʘʭ ʠʣʠ 

ʠʛʨʘʭ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʥʝʩʪʘʥʜʘʨʪʥʦʝ ʤʳʰʣʝʥʠʝ. ɺ ʮʝʣʦʤ, ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʤʠʩʪʠʢʦʡ, 

ʠʟʳʩʢʘʥʥʦʩʪʴʶ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʠ ʜʫʭʦʚʥʦʩʪʴʶ, ʩʦʟʜʘʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʘʪʤʦʩʬʝʨʫ ʠ 

ʦʢʘʟʳʚʘʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʏʝʨʥʳʡ ʮʚʝʪ ʦʣʠʮʝʪʚʦʨʷʝʪ ʪʘʡʥʫ, ʟʣʦ ʠʣʠ ʛʦʨʝ. ɺ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨʘʭ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ ʠ ʦʢʘʟʳʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ. ʉ ʧʦʤʦʱʴʶ ʯʝʨʥʦʛʦ ʮʚʝʪʘ 

ʧʝʨʝʜʘʝʪʩʷ ʘʪʤʦʩʬʝʨʘ ʪʘʡʥʳ ʠ ʫʞʘʩʘ. ɺ ʞʘʥʨʘʭ ʭʦʨʨʦʨʘ ʠ ʪʨʠʣʣʝʨʘ ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʪʝʤʥʳʭ 

ʣʦʢʘʮʠʡ, ʥʦʯʥʳʭ ʫʨʦʚʥʝʡ ʠʣʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʦʚ ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʪʨʘʭʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʯʝʨʥʳʡ 

ʮʚʝʪ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʦʱʫʱʝʥʠʝ ʫʩʪʨʘʰʝʥʠʷ ʠ ʦʧʘʩʥʦʩʪʠ, ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʪʝʤʥʳʭ ʠ 

ʤʨʘʯʥʳʭ ʤʝʩʪ ʚ ʠʛʨʝ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʜʟʝʤʝʣʴʷʭ, ʧʝʱʝʨʘʭ ʠʣʠ ʜʨʫʛʠʭ ʩʫʤʨʘʯʥʳʭ ʣʦʢʘʮʠʷʭ. ʊʘʢʞʝ ʯʝʨʥʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʮʚʝʪʦʤ ʚʣʘʩʪʠ ʠ ʚʳʩʰʝʛʦ ʜʦʩʪʦʠʥʩʪʚʘ ʚ ʠʛʨʘʭ ʩ ʬʫʪʫʨʠʩʪʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʦʡ. ɺ ʠʛʨʘʭ, 

ʦʩʦʙʝʥʥʦ ʚ ʧʣʘʪʬʦʨʤʝʨʘʭ ʠ ʘʨʢʘʜʘʭ, ʵʪʦʪ ʮʚʝʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʜʯʝʨʢʠʚʘʥʠʷ ʚʥʝʰʥʠʭ ʛʨʘʥʠʮ 

ʧʣʘʪʬʦʨʤ ʠ ʦʙʲʝʢʪʦʚ. ʆʙʳʯʥʦ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʷʨʢʠʤʠ ʠʣʠ ʢʦʥʪʨʘʩʪʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, 

ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ ʠʭ ʢʦʥʪʫʨʳ ʠ ʬʦʨʤʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʯʝʨʥʳʡ ʮʚʝʪ ʤʦʞʝʪ ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʩʠʣʦʡ, 

ʘʚʪʦʨʠʪʝʪʦʤ ʠ ʩʪʘʪʫʩʦʤ, ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʱʝʩʪʚʝʥʥʳʭ ʧʝʨʩʦʥʘʞʝʡ, ʪʝʤʥʳʭ ʘʨʤʠʡ 

ʠʣʠ ʚʝʣʠʯʝʩʪʚʝʥʥʳʭ ʟʘʤʢʦʚ. ʆʥ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩʜʝʣʘʪʴ ʠʥʪʝʨʬʝʡʩ ʙʦʣʝʝ ʯʠʪʘʝʤʳʤ ʠ ʵʩʪʝʪʠʯʝʩʢʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. ɺ ʮʝʣʦʤ, ʯʝʨʥʳʡ ʮʚʝʪ ʚʳʟʳʚʘʝʪ ʦʱʫʱʝʥʠʝ ʪʘʡʥʳ, ʫʞʘʩʘ ʠ ʚʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʠʟʘʡʥʘ, ʠʥʪʝʨʬʝʡʩʘ ʠʣʠ ʢʦʥʪʨʘʩʪʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɹʝʣʳʡ ï ʠʩʢʨʝʥʥʦʩʪʴ, ʜʦʙʨʦ, ʩʚʷʪʦʩʪʴ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʯʠʩʪʦʪʳ ʠ ʩʚʝʪʘ. ɺ 

ʠʛʨʘʭ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʚʝʪʷʱʠʭʩʷ ʦʙʲʝʢʪʦʚ, ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʠʣʠ ʩʦʟʜʘʥʠʷ ʷʨʢʦʡ 

ʘʪʤʦʩʬʝʨʳ. ʄʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʜʩʚʝʪʢʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʜʝʪʘʣʝʡ, ʢʦʥʪʫʨʦʚ ʦʙʲʝʢʪʦʚ ʠʣʠ 

ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʘ ʚʦʟʜʫʰʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ. ʏʘʱʝ ʚʩʝʛʦ, ʦʩʦʙʝʥʥʦ ʚ ʞʘʥʨʘʭ ʬʵʥʪʝʟʠ ʠʣʠ ʤʠʨʥʳʭ 

ʩʠʤʫʣʷʪʦʨʘʭ, ʧʝʨʝʜʘʝʪ ʘʪʤʦʩʬʝʨʫ ʜʦʙʨʘ, ʤʠʨʘ ʠ ʨʘʜʦʩʪʠ. ɺ ʠʥʪʝʨʬʝʡʩʝ ʙʝʣʳʡ ʮʚʝʪ ʧʨʠʤʝʥʷʶʪ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʝʢʩʪ, ʟʥʘʯʢʠ ʠʥʚʝʥʪʘʨʷ ʠʣʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʦʙʲʝʢʪʳ. ɺ 

ʚʠʜʝʦʠʛʨʘʭ ʩ ʩʠʣʴʥʳʤ ʫʢʣʦʥʦʤ ʚ ʩʪʠʣʠʩʪʠʢʝ ʠ ʜʠʟʘʡʥʝ ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʘ 

ʤʠʥʠʤʘʣʠʟʤʘ, ʧʨʦʩʪʦʪʳ ʠ ʵʣʝʛʘʥʪʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʱʫʱʝʥʠʝ ʣʘʢʦʥʠʯʥʦʩʪʠ ʠ ʯʠʩʪʦʪʳ 

ʩʪʠʣʠʩʪʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʝʣʳʡ ʮʚʝʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʪʢʨʳʪʦʡ ʠ 

ʥʝʡʪʨʘʣʴʥʦʡ ʘʪʤʦʩʬʝʨʳ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʛʨʦʢʘʤ ʧʨʦʝʮʠʨʦʚʘʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʛʨʦʢʦʚ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʜʠʟʘʡʥʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʮʚʝʪʦʚ. ʇʩʠʭʦʣʦʛʠʷ ʮʚʝʪʘ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʘ 

ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʫ ʣʶʜʝʡ ʨʘʟʥʳʝ ʵʤʦʮʠʠ: ʦʪ ʩʧʦʢʦʡʩʪʚʠʷ ʠ ʦʱʫʱʝʥʠʷ ʢʦʤʬʦʨʪʘ ʜʦ ʘʛʨʝʩʩʠʠ ʠ ʩʪʨʘʭʘ. 
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ʉʦʟʜʘʪʝʣʠ ʚʠʜʝʦʠʛʨ ʠʩʧʦʣʴʟʫʶʪ ʟʥʘʥʠʷ ʦ ʮʚʝʪʦʚʦʡ ʧʩʠʭʦʣʦʛʠʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʦʱʫʱʝʥʠʡ ʠ ʨʝʘʢʮʠʡ ʫ ʫʯʘʩʪʥʠʢʦʚ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʟʜʘʚʘʷ ʪʨʝʙʫʝʤʫʶ ʘʪʤʦʩʬʝʨʫ, ʥʘʧʨʘʚʣʷʷ ʠʭ 

ʚʥʠʤʘʥʠʝ ʥʘ ʥʫʞʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʦʛʨʫʞʘʷ ʚ ʫʥʠʢʘʣʴʥʳʝ ʠʛʨʦʚʳʝ ʤʠʨʳ. 

ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʮʚʝʪʘ ʚ ʠʛʨʘʭ ʦʢʘʟʳʚʘʶʪ ʨʘʟʥʳʡ ʵʬʬʝʢʪ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʣʶʜʝʡ. ɺ ʯʠʩʪʦʤ 

ʚʠʜʝ, ʥʘʧʨʠʤʝʨ, ʯʠʩʪʦ ʯʝʨʥʦʛʦ ʠʣʠ ʙʝʣʦʛʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʪʠʪʴ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʩʦʟʜʘʚʘʪʴ ʣʶʙʳʝ ʦʪʪʝʥʢʠ ʣʶʙʦʛʦ ʮʚʝʪʘ. ɹʦʣʝʝ ʷʨʢʠʝ, ʥʘʩʳʱʝʥʥʳʝ ʮʚʝʪʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʠ 

ʧʦʙʫʞʜʘʪʴ ʠʛʨʦʢʦʚ ʢ ʜʝʡʩʪʚʠʶ, ʤʝʥʝʝ ʥʘʩʳʱʝʥʥʳʝ ï ʚʳʟʳʚʘʪʴ ʦʱʫʱʝʥʠʝ ʧʫʩʪʦʪʳ, ʘ ʪʝʤʥʳʝ ʮʚʝʪʘ ï 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʪʨʘʭʘ. ʀʤʝʥʥʦ ʧʦʜʦʙʨʘʥʥʘʷ ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʪʦ, ʢʘʢ ʙʫʜʝʪ 

ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʠʛʨʘ, ʙʫʜʫʪ ʣʠ ʠʛʨʦʢʠ ʥʘʧʨʷʞʝʥʳ, ʠʩʧʫʛʘʥʳ ʠʣʠ ʞʝ ʙʫʜʫʪ ʦʱʫʱʘʪʴ ʢʦʤʬʦʨʪ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ɿʘ ʚʩʝʤ ʵʪʠʤ ʩʣʝʜʷʪ ʦʛʨʦʤʥʳʝ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʚʝʜʴ ʦʯʝʥʴ ʚʘʞʥʦ ʥʝ ʥʘʨʫʰʠʪʴ 

ʙʘʣʘʥʩ. ʆʥʠ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʚʝʪʘ ʚ ʚʠʜʝʦʠʛʨʘʭ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʛʝʡʤʧʣʝʷ, ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʪʨʦʝʥʠʝʤ ʠ ʧʦʚʝʜʝʥʠʝʤ ʠʛʨʦʢʘ. ɺʣʠʷʥʠʝ ʮʚʝʪʘ ʥʘ ʵʤʦʮʠʠ ʠ 

ʣʦʛʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʠʛʨʦʢʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʶʙʦʡ ʠʛʨʳ [3]. 

ʆʪʢʣʦʥʝʥʠʝ ʦʪ ʦʙʱʝʧʨʠʥʷʪʳʭ ʢʘʥʦʥʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʢʘʢ ʧʨʘʚʠʣʦ, 

ʢʘʢʠʝ-ʣʠʙʦ ʠʥʥʦʚʘʮʠʠ ʚʥʘʯʘʣʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʛʘʪʠʚʦʤ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʦʩʪʦʨʦʞʥʦ ʠ ʧʨʦʜʫʤʘʥʥʦ 

ʜʠʟʘʡʥʝʨʳ ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʶʪ ʠ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʮʚʝʪʦʚʳʤʠ ʨʝʰʝʥʠʷʤʠ, ʯʪʦʙʳ 

ʩʦʟʜʘʚʘʪʴ ʚʩʝ ʙʦʣʝʝ ʫʜʠʚʠʪʝʣʴʥʳʝ ʠ ʚʧʝʯʘʪʣʷʶʱʠʝ ʤʠʨʳ, ʫʚʣʝʢʘʷ ʠʛʨʦʢʦʚ ʚ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʢʣʶʯʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʚʠʜʝʦʠʛʨ ʧʨʦʜʦʣʞʘʪ ʠ ʜʘʣʴʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʣʫ ʮʚʝʪʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ 

ʥʝʚʝʨʦʷʪʥʳʝ ʤʠʨʳ, ʢʦʪʦʨʳʝ ʟʘʭʚʘʪʳʚʘʶʪ ʚʦʦʙʨʘʞʝʥʠʝ ʠʛʨʦʢʦʚ ʠ ʚʳʟʳʚʘʶʪ ʫ ʥʠʭ ʩʘʤʳʝ ʷʨʢʠʝ ʵʤʦʮʠʠ, 

ʯʝʪʢʦ ʧʨʦʜʫʤʳʚʘʷ ʢʘʞʜʫʶ ʣʦʢʘʮʠʶ ʠ ʜʝʪʘʣʴ ʚ ʠʛʨʝ ʜʦ ʤʝʣʦʯʝʡ, ʧʨʠʜʘʚʘʷ ʥʫʞʥʳʡ ʠʤ, ʪʦʪ ʠʣʠ ʠʥʦʡ ʮʚʝʪ 

ʠ ʦʪʪʝʥʦʢ. ɺʝʜʴ ʠʤʝʥʥʦ ʮʚʝʪ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʫʩʠʣʠʚʘʝʪ 

ʚʠʟʫʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʛʨʝ ʚʳʜʝʣʠʪʴʩʷ ʩʨʝʜʠ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʢʫʨʝʥʪʦʚ.  
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MILITARY PATRIOTIC CLUBS AS A MEANS OF EDUCATION OF PRE-CONTRACTION YOUTH 

 
Abstract: the article discusses the means and methods of education and training process of the sport ñuniversal 

combatò, as a means of preparing pre-conscription youth for service in the armed forces and performing combat 

missions 
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ɺʦʝʥʥʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʠ ʩʧʦʨʪʠʚʥʳʝ ʢʣʫʙʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʜʦʧʨʠʟʳʚʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʥʘʩʝʣʝʥʠʷ ʢ ʩʣʫʞʙʝ ʚ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣʘʭ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸ. ɺ. ɹʘʨʘʥʦʚ, 

ʤʦʣʦʜʸʞʥʳʝ ʚʦʝʥʥʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʈʦʩʩʠʠ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʚ ʢʦʥʮʝ XIX ʚ., ʠ ʚ ʨʘʟʥʳʭ 

ʬʦʨʤʘʭ ʠʭ ʨʘʟʚʠʪʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʚʦʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʢʘʢ ʷʚʣʝʥʠʝ, ʠʤʝʶʱʝʝ ʦʩʦʙʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʝʨʚʳʝ ʚʦʝʥʥʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʢʣʫʙʳ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʚ ʉʉʉʈ ʚ ʩʝʨʝʜʠʥʝ 1970-ʭ ʛʛ., ʠ 

ʩʦʟʜʘʚʘʣʠʩʴ ʦʥʠ ʥʘ ʙʘʟʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʝʪʝʨʘʥʦʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ. ʆʜʥʘʢʦ 

ʨʘʩʮʚʝʪ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʰʸʣʩʷ ʥʘ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ 80-ʭ ʛʛ., ʢʦʛʜʘ ʠʟ ɸʬʛʘʥʠʩʪʘʥʘ ʩʪʘʣʠ ʚʦʟʚʨʘʱʘʪʴʩʷ 

ʦʬʠʮʝʨʳ ʠ ʩʦʣʜʘʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʫʯʘʩʪʠʝ ʚ ɸʬʛʘʥʩʢʦʡ ʚʦʡʥʝ ʩʜʝʣʘʣʦ ʦʯʝʚʠʜʥʳʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ ʚ ʩʠʩʪʝʤʝ ʜʦʧʨʠʟʳʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʤʦʣʦʜʸʞʠ ʚ ʉʉʉʈ. ɺʝʪʝʨʘʥʳ-ʘʬʛʘʥʮʳ, ʚʝʜʦʤʳʝ ʯʫʚʩʪʚʦʤ 

ʜʦʣʛʘ, ʘ ʥʝ ʢʘʢʠʤʠ-ʣʠʙʦ ʫʢʘʟʘʥʠʷʤʠ çʩʚʝʨʭʫè ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʫ ʫʥʠʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʦʝʥʥʦ-

ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʣʝʛʣʠ ʣʶʙʦʚʴ ʢ ʈʦʜʠʥʝ, ʘʨʤʠʠ, ʧʝʨʝʜʦʚʳʝ ʥʘ ʪʦʪ ʤʦʤʝʥʪ 

ʘʨʤʝʡʩʢʠʝ ʤʝʪʦʜʠʢʠ ʠ ʙʦʝʚʦʡ ʦʧʳʪ. 

ʆʙʨʘʱʘʷʩʴ ʢ ʥʝʜʘʚʥʝʡ ʠʩʪʦʨʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʚʩʧʦʤʥʠʪʴ ʦ ʤʘʩʰʪʘʙʥʦʤ ʖʥʘʨʤʝʡʩʢʦʤ 

ʜʚʠʞʝʥʠʠ, ʢʦʪʦʨʦʝ ʟʘʨʦʜʠʣʦʩʴ ʚ ʢʦʥʮʝ 1980-ʭ ʛʛ. ʕʪʦ ʜʚʠʞʝʥʠʝ ʦʙʲʝʜʠʥʠʣʦ ʚʦʟʥʠʢʰʠʝ ʚ ʉʉʉʈ ʚʦʝʥʥʦ-

ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʢʣʫʙʳ. ʀʥʠʮʠʘʪʦʨʦʤ ʖʥʘʨʤʝʡʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʙʳʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚ 

ʣʠʮʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ, ʢʦʤʩʦʤʦʣʘ. ɽʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʦʙʣʘʩʪʥʳʝ, ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ ʠ 

ʚʩʝʩʦʶʟʥʳʝ ʩʣʝʪʳ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʳʝ ʚʦʝʥʥʦ-ʪʘʢʪʠʯʝʩʢʠʝ ʠʛʨʳ.  

ʆʜʥʦʡ ʠʟ ʮʝʣʝʡ ʆʙʱʝʨʦʩʩʠʡʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʬʝʜʝʨʘʮʠʠ çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʙʦʡè ʷʚʣʷʝʪʩʷ 

ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʤʦʣʦʜʝʞʠ, ʧʦʜʛʦʪʦʚʢʘ ʜʦʧʨʠʟʳʚʥʦʡ ʤʦʣʦʜʝʞʠ ʢ ʩʣʫʞʙʝ ʚ ʚʦʦʨʫʞʝʥʥʳʭ 

ʩʠʣʘʭ, ʘ ʪʘʢʞʝ ʢ ʨʝʰʝʥʠʶ ʫʯʝʙʥʳʭ ʠ ʙʦʝʚʳʭ ʟʘʜʘʯ ʥʘ ʬʦʥʝ ʙʦʣʴʰʠʭ ʧʩʠʭʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʙʦʡè ʧʦʷʚʠʣʩʷ ʚ ʩʝʨʝʜʠʥʝ ʜʝʚʷʥʦʩʪʳʭ ʛʦʜʦʚ 20 ʚʝʢʘ ʚ ʈʦʩʩʠʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʥ  

ʥʘʟʳʚʘʣʩʷ çʨʫʩʩʢʠʡ ʙʦʡè ʠ ʟʘʜʫʤʳʚʘʣʩʷ ʢʘʢ ʢʦʤʧʣʝʢʩʥʳʡ ʚʠʜ ʩʧʦʨʪʘ (ʜʫʘʪʣʦʥ). ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ 

ʅʦʚʠʢʦʚ, ʯʝʤʧʠʦʥ ʣʝʪʥʠʭ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨ 1976 ʛʦʜʘ ʧʦ ʜʟʶʜʦ, ʙʳʣ  ʝʛʦ  ʩʦʟʜʘʪʝʣʝʤ. 

 ç ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʙʦʡè -  ʵʪʦ ʚʠʜ ʩʧʦʨʪʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ 

ʥʘ ʧʦʣʦʩʝ ʧʨʝʧʷʪʩʪʚʠʡ, ʩʪʨʝʣʴʙʫ ʠʟ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʧʠʩʪʦʣʝʪʘ, ʤʝʪʘʥʠʝ ʩʧʦʨʪʠʚʥʦʛʦ ʥʦʞʘ ʠ ʨʫʢʦʧʘʰʥʳʡ 

ʙʦʡ ʥʘ ʨʠʥʛʝ. 

ʀʟʥʘʯʘʣʴʥʦ ʚʦʟʥʠʢʥʫʚ ʢʘʢ ʚʦʝʥʥʦ-ʧʨʠʢʣʘʜʥʦʡ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʦʡ ʩʪʘʣ ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʳʤ ʥʝ 

ʪʦʣʴʢʦ ʚ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʘʭ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ, ʥʦ ʠ ʩʨʝʜʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʯʣʝʥʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʝʜʠʥʦʙʦʨʩʪʚ ʷʚʣʷʶʪʩʷ 32 ʩʪʨʘʥʳ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʳʭ ʫʞʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʙʦʣʝʝ ʯʝʤ ʚ 10 ʯʝʤʧʠʦʥʘʪʘʭ ʤʠʨʘ. 

ʉʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʳʝ ʪʨʝʥʠʨʦʚʢʠ ʠ ʩʦʨʝʚʥʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʜʝʪʝʡ, ʥʦ ʠ ʜʣʷ ʚʟʨʦʩʣʳʭ, ʧʦʵʪʦʤʫ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʙʦʨʴʙʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʝʢʮʠʠ: ʣʝʛʢʫʶ ʠ ʢʣʘʩʩʠʯʝʩʢʫʶ. 

ɽʞʝʛʦʜʥʦ ʧʨʦʚʦʜʷʪʩʷ ʯʝʤʧʠʦʥʘʪʳ ʈʦʩʩʠʠ, ɽʚʨʦʧʳ ʠ ʤʠʨʘ ʩʨʝʜʠ ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ ʚ ʚʦʟʨʘʩʪʝ 14-15, 16-

17 ʣʝʪ, ʶʥʠʦʨʦʚ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʠʮ ʩʣʘʙʦʛʦ ʧʦʣʘ ʚ ʚʦʟʨʘʩʪʝ 18-20 ʣʝʪ;  ʘ ʪʘʢʞʝ ʯʝʤʧʠʦʥʘʪʳ ɽʚʨʦʧʳ, ɸʟʠʠ 

ʠ ʤʠʨʘ ʩʨʝʜʠ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. ʉ 2008 ʛʦʜʘ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʷʪʩʷ ʚʩʝʨʦʩʩʠʡʩʢʠʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʦ çʋʥʠʚʝʨʩʘʣʴʥʦʤʫ ʙʦʶè ʩʨʝʜʠ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 10-11 ʠ 12-13 ʣʝʪ. 

ʉʦʨʝʚʥʦʚʘʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: ʩʥʘʯʘʣʘ ʩʧʦʨʪʩʤʝʥʳ ʧʨʝʦʜʦʣʝʚʘʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʧʦʣʦʩʫ ʧʨʝʧʷʪʩʪʚʠʡ. ʆʥʦ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 7-10 ʵʪʘʧʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʫʯʘʩʪʥʠʢʦʚ ʠ ʨʘʥʛʘ 

ʩʦʨʝʚʥʦʚʘʥʠʡ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʣʘʙʠʨʠʥʪʳ, ʩʪʨʝʣʳ, ʟʘʙʦʨʳ, ʩʝʪʢʠ, ʣʝʩʪʥʠʮʳ, ʙʘʨʴʝʨʳ ʠ ʜʨʫʛʠʝ 

ʧʨʝʧʷʪʩʪʚʠʷ. 

ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʣʦʩʳ ʧʨʝʧʷʪʩʪʚʠʡ ʫʯʘʩʪʥʠʢʠ ʩʪʨʝʣʷʶʪ ʚ ʤʠʰʝʥʴ ʠʟ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʠʣʠ 

ʣʘʟʝʨʥʦʛʦ ʧʠʩʪʦʣʝʪʘ. ɿʘ ʵʪʠʤ ʩʣʝʜʫʝʪ ʤʝʪʘʥʠʝ ʥʦʞʝʡ ʚ ʤʠʰʝʥʴ. ʋʯʘʩʪʥʠʢʠ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 13 ʣʝʪ ʚʤʝʩʪʦ 

ʩʪʨʝʣʴʙʳ ʠ ʤʝʪʘʥʠʷ ʥʦʞʝʡ ʙʨʦʩʘʶʪ ʚ ʤʠʰʝʥʴ ʪʝʥʥʠʩʥʳʝ ʤʷʯʠ. 

https://ru.wikipedia.org/wiki/1970-%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%B0%D1%8F_%D0%9E%D1%82%D0%B5%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B9%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/1980-%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D1%84%D0%B3%D0%B0%D0%BD%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D1%84%D0%B3%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B9%D0%BD%D0%B0_(1979%E2%80%941989)
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BF%D1%80%D0%B8%D0%B7%D1%8B%D0%B2%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%BE%D0%B1%D0%BE%D1%80%D0%BE%D0%BD%D1%8B_%D0%A1%D0%A1%D0%A1%D0%A0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D1%81%D0%BE%D0%BC%D0%BE%D0%BB
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ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʩʧʦʨʪʩʤʝʥʳ ʥʘʜʝʚʘʶʪ ʩʧʦʨʪʠʚʥʫʶ ʵʢʠʧʠʨʦʚʢʫ ʠ ʚʳʭʦʜʷʪ ʜʨʘʪʴʩʷ ʥʘ ʨʠʥʛ. 

ʈʘʟʨʝʰʝʥʳ ʫʜʘʨʳ ʨʫʢʘʤʠ ʠ ʥʦʛʘʤʠ, ʙʨʦʩʢʠ ʠ ʙʦʨʴʙʘ ʚ ʧʘʨʪʝʨʝ. ʀʟ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʝʩʪʴ ʰʣʝʤ, ʱʠʪʢʠ ʜʣʷ 

ʛʦʣʝʥʠ ʠ ʧʦʜʲʝʤʥʠʢ.  

ʕʪʦʪ ʚʠʜ ʩʧʦʨʪʘ ʨʘʟʚʠʚʘʝʪ ʚʩʝʩʪʦʨʦʥʥʶʶ ʬʠʟʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʬʦʨʤʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ 

ʚʝʜʝʥʠʷ ʧʦʝʜʠʥʢʘ, ʜʝʣʘʝʪ ʨʝʙʝʥʢʘ ʧʦʠʩʪʠʥʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʙʦʡʮʦʤ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʜʨʦʚʦʤʫ ʩʦʩʪʘʚʫ ʦʨʛʘʥʠʟʘʮʠʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ: 

- ʋʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʣʠʮ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʩʧʦʨʪʠʚʥʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ çʊʨʝʥʝʨ-ʧʨʝʧʦʜʘʚʘʪʝʣʴè, ʫʪʚʝʨʞʜʝʥʥʳʤ 

ʧʨʠʢʘʟʦʤ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 24.12.2020 ˉ 952ʥ (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʄʠʥʶʩʪʦʤ ʈʦʩʩʠʠ 25.01.2021, 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ˉ 62203), ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ çʊʨʝʥʝʨè, ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʨʠʢʘʟʦʤ ʄʠʥʪʨʫʜʘ 

ʈʦʩʩʠʠ ʦʪ 28.03.2019 ˉ 191ʥ (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʄʠʥʶʩʪʦʤ ʈʦʩʩʠʠ 25.04.2019, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ˉ54519), 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʠʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʚ ʦʙʣʘʩʪʠ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘè, ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʨʠʢʘʟʦʤ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 21.04.2022 ˉ 237ʥ 

(ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʄʠʥʶʩʪʦʤ ʈʦʩʩʠʠ 27.05.2022, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ˉ 68615), ʠʣʠ ɽʜʠʥʳʤ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤ ʩʧʨʘʚʦʯʥʠʢʦʤ ʜʦʣʞʥʦʩʪʝʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʣʫʞʘʱʠʭ, ʨʘʟʜʝʣ 

çʂʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʣʞʥʦʩʪʝʡ ʨʘʙʦʪʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘè, 

ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʨʠʢʘʟʦʤ ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʦʪ 15.08.2011 ˉ 916ʥ (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʄʠʥʶʩʪʦʤ 

ʈʦʩʩʠʠ 14.10.2011, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ˉ 22054) [11]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʠ ʫʯʘʩʪʠʷ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʩʧʦʨʪʠʚʥʳʭ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʥʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ (ʵʪʘʧ ʩʧʦʨʪʠʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ), ʵʪʘʧʘʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʠ ʚʳʩʰʝʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʧʦʤʠʤʦ ʦʩʥʦʚʥʦʛʦ ʪʨʝʥʝʨʘ-ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʚʣʝʢʘʪʴ ʪʨʝʥʝʨʘ-ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʦ ʚʠʜʘʤ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ 

ʚʠʜʘ ʩʧʦʨʪʘ çʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʦʡè, ʘ ʪʘʢʞʝ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʠʚʣʝʯʝʥʠʝ ʜʨʫʛʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ (ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʥʠ ʨʘʙʦʪʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʩʪʫʜʝʥʪʘʤʠ).. ʇʦʝʜʠʥʢʠ ʧʨʦʚʦʜʷʪʩʷ ʧʦ 

ʧʨʘʚʠʣʘʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʫʜʘʨʳ ʥʦʛʘʤʠ, ʨʫʢʘʤʠ, ʪʘʢ ʠ ʵʣʝʤʝʥʪʳ ʙʦʨʴʙʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʦʡ ʚʣʠʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʦʝʜʠʥʢʠ ʪʦʣʴʢʦ ʧʦ ʙʦʨʴʙʝ, ʣʠʙʦ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʧʦʣʦʩʳ ʧʨʝʧʷʪʩʪʚʠʡ. ʏʪʦ ʧʦʟʚʦʣʷʝʪ ʵʪʦʤʫ ʚʠʜʫ ʩʧʦʨʪʘ 

ʩʪʘʪʴ ʙʦʣʝʝ ʤʘʩʩʦʚʳʤ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʦʧʨʦʩʘʤʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʚʷʟʠ ʵʪʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ ʩ 

ʚʦʩʧʠʪʘʥʠʝʤ ʧʦʜʨʘʩʪʘʶʱʝʡ ʤʦʣʦʜʝʞʠ. 

ʇʦ ʤʥʝʥʠʶ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢʘʢ ʂ.ɸ. ɸʩʪʘʬʴʝʚʘ, ʈ.ɸ. ɻʥʠʣʦʤʝʜʦʚ, ʄ.ɸ. ɽʬʨʝʤʦʚ, ʉ.ɺ. 

ʇʦʣʦʩʠʥ, ɺ.ɺ. ʌʝʜʦʨʦʚ, ʉ.ʃ. ʕʨʘʡʟʝʨ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʘʤʳʡ ʩʣʦʞʥʳʡ ʚʠʜ ʙʦʝʚʦʛʦ 

ʠʩʢʫʩʩʪʚʘ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ ʩʦʯʝʪʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ ʙʦʝʚʳʭ ʠʩʢʫʩʩʪʚ.  

ɸʥʘʣʠʟ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ʦʙʫʯʝʥʠʷ ʥʘʚʳʢʘʤ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʙʦʷ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ɸ.ɺ. ʇʘʫʪʢʠʥʘ, ɹ.ɸ. ʇʦʜʣʠʚʘʝʚʘ, ʉ.ɸ. ɹʝʩʧʨʦʟʚʘʥʥʳʭ, ʄ.ɸ. 

ɹʝʩʧʨʦʟʚʘʥʥʳʭ, ɸ.ɺ. ʃʠʪʤʘʥʦʚʠʯ, ɸ.ʅ. ʅʝʜʝʣʴʢʦ,  ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʙʱʫʶ ʤʝʪʦʜʠʢʫ ʦʙʫʯʝʥʠʷ 

ʩʧʦʨʪʩʤʝʥʦʚ ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ ʙʦʶ. ʆʜʥʘʢʦ  ʧʨʠ ʵʪʦʤ ʥʝʨʝʜʢʦ  ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʜʝʣʷʝʪʩʷ  ʚʥʠʤʘʥʠʷ 

ʚʦʩʧʠʪʘʪʝʣʴʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʚ ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʨʦʚʦʢ ʠ ʩʦʨʝʚʥʦʚʘʥʠʡ. 

ʇʦʩʢʦʣʴʢʫ ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʦ ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ ʙʦʶ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʩʦ ʩʪʦʨʦʥʳ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʵʪʦ ʧʨʝʜʲʷʚʣʷʝʪ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʬʠʟʠʯʝʩʢʦʡ, ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʪʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ.  ʂʨʦʤʝ ʪʦʛʦ, ʩʧʦʨʪʩʤʝʥʳ ʜʦʣʞʥʳ 

ʦʙʣʘʜʘʪʴ ʥʘʙʦʨʦʤ ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʪʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʯʪʦʙʳ ʫʩʧʝʰʥʦ ʧʨʦʚʝʩʪʠ 

ʧʦʝʜʠʥʦʢ ʚ ʬʠʥʘʣʴʥʦʡ ʯʘʩʪʠ ʩʦʨʝʚʥʦʚʘʥʠʡ. ʂʘʢ ʠ ʣʶʙʦʡ ʚʠʜ ʝʜʠʥʦʙʦʨʩʪʚ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʦʡ ʪʨʝʙʫʝʪ ʦʪ 

ʩʧʦʨʪʩʤʝʥʦʚ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʩʠʭʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʦʨʝʚʥʦʚʘʥʠʷʤ. 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʙʦʷ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ 

ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʪʨʝʥʠʨʦʚʢʠ, ʦʨʠʛʠʥʘʣʴʥʳʭ 

ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʩʨʝʜʩʪʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʢʫ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʵʪʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʙʦʡʮʦʚ ʚʝʩʴʤʘ 

ʦʛʨʘʥʠʯʝʥʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʦʣʦʜʦʩʪʴʶ ʵʪʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʙʦʡ ʘʢʪʠʚʥʦ ʥʘʙʠʨʘʝʪ 

ʧʦʧʫʣʷʨʥʦʩʪʴ, ʥʦ ʧʦʢʘ ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ ʠ ɸʟʠʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʫʞʘʝʪ ʢʨʫʛ 

ʜʦʩʪʫʧʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ.  

ʉʣʦʞʥʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʚʘʪʴ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ (ʩʢʦʨʦʩʪʴ, ʩʠʣʫ, ʚʳʥʦʩʣʠʚʦʩʪʴ, ʣʦʚʢʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ), ʵʬʬʝʢʪʠʚʥʦ 

ʩʦʯʝʪʘʶʱʠʭʩʷ ʩ ʥʘʚʳʢʘʤʠ ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʤʝʪʢʦʩʪʴʶ. ɺʟʨʦʩʣʳʝ ʩʧʦʨʪʩʤʝʥʳ ʥʘ ʧʦʣʦʩʝ 

ʧʨʝʧʷʪʩʪʚʠʡ ʜʦʣʞʥʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʣʘʜʝʥʠʝ ʩʪʨʝʣʢʦʚʳʤ ʦʨʫʞʠʝʤ ʠ ʥʘʚʳʢʠ ʤʝʪʘʥʠʷ ʩʧʦʨʪʠʚʥʦʛʦ 

ʩʥʘʨʷʜʘ ʚ ʤʠʰʝʥʴ (ʤʘʣʴʯʠʢʠ ʠ ʜʝʚʦʯʢʠ). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʤʘ ʨʘʟʚʠʪʠʷ ʥʘʚʳʢʦʚ, ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʣʦʩʳ ʧʨʝʧʷʪʩʪʚʠʡ ʫ ʶʥʦʰʝʡ ʚ 

ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʙʦʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʠ ʪʨʝʙʫʝʪ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʅʘ ʥʘʯʘʣʦ 2024 ʛʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʩʧʦʨʪʠʚʥʳʝ ʢʣʫʙʳ, ʟʘʜʘʯʘ ʢʦʪʦʨʳʭ ʥʝ ʪʦʣʴʢʦ ʧʦʜʛʦʪʦʚʠʪʴ ʤʦʣʦʜʝʞʴ ʢ ʩʦʨʝʚʥʦʚʘʥʠʷʤ, ʥʦ ʠ ʚʦʩʧʠʪʘʪʴ ʚ 

ʥʝʡ ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ ʢʘʢ ʣʶʙʦʚʴ ʢ ʈʦʜʠʥʝ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝʜ ʢʦʣʣʝʢʪʠʚʦʤ, ʛʦʪʦʚʥʦʩʪʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʚʩʪʘʪʴ ʥʘ ʟʘʱʠʪʫ ʆʪʝʯʝʩʪʚʘ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʧʨʠʟʳʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʚʦʝʥʥʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʠʭ ʢʣʫʙʘʭ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ 

ʧʦʣʦʞʝʥ ʚʠʜ ʩʧʦʨʪʘ çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʙʦʡè ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʪʨʘʜʠʮʠʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʢʦʥʮʝ 

80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʂʨʦʤʝ ʵʪʦʛʦ ʝʩʪʴ ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ: ʩʦʚʨʝʤʝʥʥʘʷ ʧʦʣʠʪʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʚ ʤʠʨʝ,  ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʝʞʠ ʚ ʚʝʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʠ, ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ ʠ 

ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ. 

ɺʳʙʦʨ ʵʪʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʳʤ 

ʚʦʝʥʥʦʩʣʫʞʘʱʠʤ. ʆʥʠ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩʝ ɻʊʆ, ʘ ʪʘʢʞʝ ʥʦʨʤʘʪʠʚʘʭ, ʢʦʪʦʨʳʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʩʜʘʶʪ ʚ ʢʣʫʙʘʭ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʙʦʷ. ɺ ʥʠʭ ʚʭʦʜʷʪ ʫʧʨʘʞʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ 

ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʪʘʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚʝ, ʢʘʢ ʚʳʥʦʩʣʠʚʦʩʪʴ, ʩʠʣʘ, ʙʳʩʪʨʦʪʘ, ʣʦʚʢʦʩʪʴ ʠ 

ʛʠʙʢʦʩʪʴ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʉʦʨʝʚʥʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʨʝʙʫʝʪ ʦʪ ʪʨʝʥʝʨʘ ʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʚʠʚʘʪʴ ʚʩʝ ʬʠʟʠʯʝʩʢʠʝ 

ʢʘʯʝʩʪʚʘ. ɼʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʨʦʚʦʢ, ʢʦʛʜʘ ʫʯʝʥʠʢʠ ʦʩʚʘʠʚʘʶʪ ʥʦʚʳʝ 

ʜʚʠʛʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ, ʚʳʨʘʙʘʪʳʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʥʘ ʬʦʥʝ ʫʩʪʘʣʦʩʪʠ. 

ɸ ʪʘʢʞʝ ʥʘ ʬʦʥʝ ʙʦʣʴʰʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʨʝʚʥʦʚʘʥʠʡ. 

ɺ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʙʦʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʙʫʯʝʥʠʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʥʘʚʳʢʘʤ ʧʨʝʦʜʦʣʝʥʠʷ 

ʧʨʝʧʷʪʩʪʚʠʡ, ʤʝʪʘʥʠʷ ʥʦʞʝʡ ʠ ʩʪʨʝʣʴʙʝ ʠʟ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ, ʯʪʦ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʝʨʝʥʦʩ 

ʥʘ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʤʠ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʢʘʞʜʳʡ ʚʦʝʥʥʦʩʣʫʞʘʱʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʦʨʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ. ɸ ʠʤʝʥʥʦ ʙʝʩʝʜʘʤ 

ʩ ʚʝʪʝʨʘʥʘʤʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚʦʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʩʝʱʝʥʠʶ ʤʝʩʪ ʧʘʤʷʪʠ ʠ ʤʫʟʝʝʚ. 

ɺʦʝʥʥʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʢʣʫʙʳ, ʝʞʝʛʦʜʥʦ ʚʳʧʫʩʢʘʶʪ ʚʦʩʧʠʪʘʥʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʧʦʣʥʷʶʪ ʨʷʜʳ 

ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʠ ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʯʠ ʧʦ ʟʘʱʠʪʝ ʥʘʰʝʡ ʈʦʜʠʥʳ. 

ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʙʦʷ ʢʘʢ ʩʨʝʜʩʪʚʘ 

ʜʦʧʨʠʟʳʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʤʦʣʦʜʝʞʠ ʢ ʩʣʫʞʙʝ ʚ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣʘʭ ʠ ʜʘʝʪ ʥʘʯʘʣʦ ʜʣʷ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʚʦʩʧʠʪʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 
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ʂʋʈʆʈʊʆɺ 
 
É ɸ.ʉ. ɹʝʣʦʛʣʘʟʦʚʘ, 2024 
 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʤʘʪʝʨʠʘʣʳ ʠ ʘʢʩʝʩʩʫʘʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʩʧʘʩʘʪʝʣʝʡ ʧʨʠ ʩʭʦʜʝ ʣʘʚʠʥ ʥʘ ʛʦʨʥʦʣʳʞʥʳʭ ʢʫʨʦʨʪʘʭ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʥʥʦʚʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ 

ʩʧʘʩʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʨʘʙʦʪʘʪʴ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʪʘʪʴʷ ʩʦʜʝʨʞʠʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʦʠʩʢʘ ʠ ʩʧʘʩʝʥʠʷ ʧʦʩʪʨʘʜʘʚʰʠʭ, ʘ ʪʘʢʞʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʪʨʝʥʠʨʦʚʢʘʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʩʧʘʩʘʪʝʣʝʡ. ʕʪʘ 

ʩʪʘʪʴʷ ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʩʧʘʩʘʪʝʣʴʥʳʭ ʩʣʫʞʙ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʠ 

ʣʠʢʚʠʜʘʮʠʝʡ ʧʦʩʣʝʜʩʪʚʠʡ ʯʨʝʟʚʳʯʘʡʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʚ ʛʦʨʘʭ. 
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INNOVATIVE DEVELOPMENTS IN A SUIT FOR SKI RESORT RESCUERS 
 
The article discusses innovative methods, materials and accessories designed for rescuers during avalanches at 

ski resorts. The author presents innovations that will help rescuers work effectively and safely in extreme 

conditions. The article contains information about modern technologies used to search and rescue victims, as well 

as recommendations for equipment and training to improve the professionalism of rescuers. This article will be 

useful for rescue workers involved in preventing and eliminating the consequences of avalanche incidents. 

Keywords: avalanches, rescuers, equipment, innovative technologies, innovative methods, outfit. 

 

Avalanches, as a natural phenomenon, can pose a serious danger to people, especially climbers, skiers 

and snowboarders. They represent a significant volume of snow falling or rolling down steep mountain slopes at 

high speed. The potential consequences of avalanches include loss of life and significant property damage [1]. 

Avalanches are dangerous because of their mass, that can reach several hundred tons, which can lead to 

injuries and death from broken bones, as well as asphyxia due to lack of oxygen. The victim may also be swept 

down a slope and killed by a fall. In addition, snow falling from an avalanche can make it impossible to breathe 

if it enters the respiratory system [1]. 

Avalanches are the main natural hazard in winter for mountainous regions. Due to the softness of the 

snow, sound is poorly heard through it, which complicates the search and rescue of people caught in an 

avalanche. 

During avalanches at ski resorts, people's lives depend on indispensable protectors ï rescuers. Ski resort 

lifeguards play a vital role in keeping visitors safe. They have specialized skills and techniques for searching and 

rescuing people in case of emergencies such as avalanches and other incidents [1]. 

The key aspects of their work are emergency rescue; rescuers quickly and professionally rescue people 

in trouble on the slopes. They operate in difficult conditions such as snowfall and low temperatures to ensure the 

most effective rescue possible. Rescuers prevent accidents: they are also actively involved in accident prevention 

and safety. They patrol the trails, monitor avalanche conditions and warn of potential dangers. In addition to 

responding to emergencies, rescuers teach visitors safety measures and behavior in the mountains. They provide 

training programs and courses to reduce the risk of accidents [2]. 

The risks associated with their activities are that the work of a lifeguard at a ski resort involves a high 

degree of danger. They are exposed to avalanches, snowstorms and other life-threatening conditions. Rescuers 

risk to be buried in an avalanche or be seriously injured during rescue operations. 

Overall, ski resort lifeguards play an indispensable role in ensuring safety and saving lives. They 

selflessly put themselves at risk to help others and make the resort safer. 
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The use of innovative avalanche rescue techniques, materials and accessories is critical to conducting 

rescue operations effectively and safely. The latest technologies can increase the chances of rescuing victims, 

improve response speed and reduce the risk for the rescuer himself. 

Innovative methods make it possible to quickly and accurately determine the location of people under 

the snow, decide on the most optimal method of delivering victims to the surface, and also take measures to 

prevent new avalanches. The use of special materials and accessories helps rescuers work confidently and 

comfortably in extreme conditions, providing them with the necessary protection and tools to perform their tasks. 

Innovative and improved materials that provide high protection and comfort in extreme conditions are 

used to equip rescuers at ski resorts [3]. 

One of the key elements of rescue equipment is a special avalanche backpack with a builtïin pneumatic 

device that allows the rescuer to quickly inflate the air bag and stay above the surface of the avalanche. The 

backpack is made of breakïresistant materials, which provides high strength and protection from snow and ice. 

Special helmets with a reinforced design that prevent injuries from falls and collisions are used to 

protect the rescuer's head. The helmets are made of lightweight and durable materials such as carbon and aramid 

fibers, which provide excellent protection and wearing comfort. They may also have built-in ventilation systems 

and padded liners for comfort and protection. Goggles with protective lenses that protect against ultraviolet 

radiation and provide good visibility in various weather conditions are an important part of a rescuer's 

equipment. Masks with filters can also be used to protect the face from wind and snow [3]. 

The equipment also includes improved survival suits made of waterproof and windproof materials that 

provide protection from cold and moisture. The suits have insulated inserts and reinforced seams, which prevents 

freezing and damage to the material in avalanche conditions. It often includes jackets and pants made of special 

membrane materials such as Gore-Tex, which provide protection from weather conditions. Rescuers should use 

gloves that provide protection from cold, wind and moisture, but still maintain sufficient dexterity to perform 

complex maneuvers. 

Thus, innovative and improved materials for equipping rescuers at ski resorts provide high protection, 

comfort and safety when performing rescue operations in extreme conditions. 

As an innovation in the suit, it is suggested to introduce a GPS chip, the signal of which is displayed on 

the screen for visually determining the location of a rescuer. This chip is built into thermal underwear; it is 

advisable to remove it before sending this thermal underwear to the laundry and not to forget to put it in your 

pocket for an unforeseen emergency [3]. 

It is also proposed to fill thermal underwear with special strips of fabric, which, when cooled or 

warmed, will give the effect of the body returning to its normal temperature; accordingly, if a rescuer is caught in 

the avalanche, these smart strips will begin to heat the body. 

Moreover, it should be suggested to add a tank into which you can pour water or another drink, place 

nutritional gels or bars in the upper pocket and attach it to your belt. 

Rescue and first aid equipment helps ski resort lifeguards respond quickly and effectively to emergency 

situations and keep people safe. 

Rescue and first aid equipment includes items such as snow shovels, beacons, warm blankets, first aid 

kits and other items needed to assist victims on the slopes. Rescuers should be equipped with radios or other 

means of communication so that they can maintain contact with each other and coordinate their actions in case of 

emergency. Emergency equipment are special means for rescue in case of avalanches, such as apparatus for 

searching for people under the snow (avalanche transceivers), shovels, probes and aero cylinders. Rescuers can 

also use GPS devices, slope maps and other tools to assess risks and make informed decisions during rescue 

operations [3]. 

It should be stated that the general direction of development in the field of lifeguard equipment at ski 

resorts includes the constant improvement of materials, technology and design to provide maximum protection 

and safety for both lifeguards and resort guests. 

Ski resort lifeguards must be provided with specialized tools and equipment to effectively perform their 

tasks. For example, snow searchers (avalanche locators) are electronic devices that allow rescuers to quickly 

detect and locate people buried under an avalanche. They operate on the principle of radio signals and can be 

vital for efficient search and rescue. Tools and equipment that rescuers should be equipped with are as follows: 

ï special shovels for clearing snow and creating access to avalanche victims. They usually have a 

comfortable handle and a sharp blade for quick and effective use; 

ï probes are long telescopic rods that are used to find objects or people buried under snow. The probes 

help rescuers pinpoint the exact location of a buried object before digging with shovels [3]; 

ï aeroballoons are inflatable devices that assist rescuers by creating a floating platform above a snow 

surface. They allow rescuers to quickly deliver aid to victims over long distances and ensure their safety if they 

need to cross dangerous areas; 

ï warm blankets and sleeping bags are important elements for maintaining warmth and protecting 

victims from hypothermia in extreme conditions; 
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ï communications equipment ï radios, cell phones or other means of communication help rescuers keep 

in touch with each other and with rescue coordinators; 

Specialized first aid equipment may include medications, bandages, plaster casts, suction cups, and 

other tools to provide first aid to victims of injury or other emergencies. 

GPS and mapping equipment allows rescuers to navigate the terrain, create rescue routes and quickly 

find access points to victims. 

The education and training of lifeguards plays a key role in ensuring the safety of people at a ski resort. 

Here is a more detailed description of this process: 

ï Basic Rescue Skills Training: Beginners typically receive training in basic rescue skills such as 

avalanche hazard assessment, rescue of people buried under the snow, first aid, and the use of rescue equipment. 

This includes becoming familiar with the different types of avalanches and their characteristics, prevention and 

rescue techniques, and learning techniques for safe movement in mountainous areas [4]. 

ï Simulated training: Rescuers train in simulated avalanche labs and specially designed training areas. 

This allows them to develop skills in searching for those buried under the snow, using shovels and probes, and 

also improve rescue techniques in conditions that are as close to real as possible. 

ï Technical training and rescue skills: Rescuers also train in the use of technical rescue equipment such 

as ropes, carabiners, climbing knots and lifting systems. This includes training in descending and ascending 

techniques, organizing rescue rope systems, and assisting victims in hard-to-reach areas. 

ï Specialized Courses and Certifications: Rescuers can take specialized courses and certifications in the 

field of rescue, such as Advanced Wilderness First Aid (AWFA), Avalanche Level 1 and 2, Mountain Travel and 

Rescue (MTR), and others. These courses provide them with additional knowledge and skills to work in extreme 

conditions and improve the effectiveness of rescue operations. 

ï Emergency Simulations: Emergency simulations are conducted regularly to allow rescuers to practice 

their skills in realistic conditions. This may include avalanche scenarios, mountain casualties, injuries and other 

emergencies that require a quick and effective response. 

ï Teamwork and Coordination Training: Rescuers are also trained in teamwork and coordination of 

rescue operations. This includes developing communication skills, planning and organizing activities, and 

managing stressful situations. 

The education and training of lifeguards at ski resorts is a continuous and multi-level process aimed at 

ensuring a high level of professionalism and safety in the mountainous environment. This allows them to 

effectively respond to emergencies and provide assistance to victims when needed. 

To increase the effectiveness of rescue operations, the necessity of using innovative education and 

rescue training is an extremely important aspect in ensuring the safety of skiers. As the number of people visiting 

ski resorts increases, the need for qualified rescuers who are ready to respond quickly and effectively in case of 

emergency is also growing [4]. 

Innovative education and training for ski rescuers includes not only basic first aid, but also the 

specialized skills needed to deal with avalanche conditions. This includes training in the use of rescue equipment 

such as beacons, shovels, probes and aerobatic helicopter teams. 

One of the innovative methods of training rescuers at ski resorts is the use of virtual reality (VR) to 

simulate emergency situations and train rescuers' responses. With VR, lifeguards can practice their skills in 

realistic environments, allowing them to be better prepared for real-life situations at a ski resort. 

In addition, innovative training methods include simulations and competitions between rescuers to 

improve their professional level and ability to cooperate in emergency situations. 

All in all, innovative ski resort lifeguard education and training plays a key role in keeping skiers safe 

and saving lives in case of accidents. Improved training methods and the use of the latest technology help 

rescuers be better prepared for any challenges they may face at ski resorts. 

Innovative search and rescue technologies play an important role for rescuers in increasing the 

efficiency and speed of rescue operations in ski resorts during avalanches. 

One of the innovative technologies is the use of specialized drones to search and locate victims under 

the snow mass. Drones are equipped with thermal imaging cameras that can identify human heat signatures even 

under a thick layer of snow, which significantly speeds up the search and rescue process. 

Another innovative technology is specialized equipment for searching under snow masses, such as ion 

radars and probes. Ion radars can detect and penetrate snow masses, pinpointing the location of victims. Probes 

are used to penetrate blocks of snow to pinpoint the exact location of victims and begin rescue operations. 

It should be mentioned that the rescue beacon system, which allows victims to send SOS signals that 

can be detected by specialized receivers by rescuers is an important innovation. This system allows you to 

determine the exact location of the victim and begin the rescue operation immediately [3]. 

In general, innovative ski resort avalanche search and rescue technologies play an important role in 

improving the efficiency and safety of rescue operations, thereby saving lives and minimizing injuries. 
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To save people during avalanches at ski resorts, specialists use innovative specialized tools and 

equipment. 

One of the main tools of rescuers is a probe, which helps determine the location of victims under the 

snow. The probe is a telescopic metal stick, the length of which can reach 3-4 meters. Using a probe, rescuers 

search for the victim and determine the depth of immersion under the snow. 

Another essential tool for rescuers is a shovel. It is used to quickly dig people out from under the snow. 

There are special shovels with a beveled blade, which are more convenient to use when working in an avalanche. 

To quickly search and locate people deep under the snow, rescuers can also use analog and digital 

avalanche beacons. These devices allow you to send a signal in the case of an avalanche, and also make the work 

of the search and rescue team easier. 

In addition, rescuers at ski resorts can use drones with thermal imaging cameras to search for victims. 

This allows you to effectively and quickly detect people under the snow and provide assistance to them. 

In this way, the availability of innovative specialized tools and equipment significantly increases the 

efficiency and speed of rescuers during avalanches at ski resorts [3]. 

The use of innovative methods in the work of rescuers in case of avalanche situations is one of the key 

factors that can contribute to the successful rescue of victims. Modern technologies such as aerial photography, 

satellite navigation, thermal imaging cameras, radar and specialized equipment significantly improve the ability 

to search for and locate people under avalanche. 

Such innovative tools help rescuers quickly and accurately locate victims, ensuring rapid response to 

emergency situations. This minimizes search and rescue time, which in turn increases the chances of survival for 

victims. 

The use of special materials and accessories also plays an important role in improving the safety and 

efficiency of rescuers. They contribute to better visibility, comfort and protection of rescuers from hazards 

during complex rescue operations [3]. 

In conclusion, it should be noted that innovative methods, materials and accessories are an integral part 

of modern technologies in the work of avalanche rescuers. Their use allows for improved coordination of 

actions, speeds up the rescue process and ensures the highest level of safety for both victims and rescuers [4]. 
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʇʨʦʤʳʰʣʝʥʥʳʭ ʊʝʭʥʦʣʦʛʠʡ ʠ ɼʠʟʘʡʥʘ 
ʈʦʩʩʠʷ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ʇʉʀʍʆʃʆɻʀʗ ʎɺɽʊɸ ɺ ʀɿʆɹʈɸɿʀʊɽʃʔʅʆʄ ʀʉʂʋʉʉʊɺɽ 
 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʫ ʚʣʠʷʥʠʷ ʮʚʝʪʘ ʥʘ ʯʝʣʦʚʝʢʘ, ʚʦʟʜʝʡʩʪʚʠʶ ʜʦʤʠʥʠʨʫʶʱʝʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘ ʟʨʠʪʝʣʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʮʚʝʪʘ ʤʦʛʫʪ ʧʦʜʯʝʨʢʠʚʘʪʴ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʦʙʨʘʟʦʚ ʞʠʚʦʧʠʩʥʦʛʦ ʩʶʞʝʪʘ, ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʥʥʦʪʘʮʠʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʵʬʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʘ ʟʨʠʪʝʣʷ ʨʘʟʣʠʯʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʟʨʠʪʝʣʷ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʫʣʴʪʫʨʝ ʠ ʝʛʦ ʣʠʯʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ. ʇʦʢʘʟʘʥʦ ʢʘʢ ʧʩʠʭʦʣʦʛʠʷ ʮʚʝʪʘ ʠʩʧʦʣʴʟʫʝʪ 

ʟʥʘʥʠʷ, ʥʘʢʦʧʣʝʥʥʳʝ ʪʝʦʨʠʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʮʚʝʪʘ, ʜʣʷ ʪʨʘʢʪʦʚʢʠ ʮʚʝʪʦʚʦʛʦ ʨʝʰʝʥʠʷ ʠ ʵʬʬʝʢʪʦʚ 

ʮʚʝʪʦʚʳʭ ʩʦʯʝʪʘʥʠʡ. ʀʟʣʦʞʝʥʳ ʚʳʚʦʜʳ ʫʯʝʥʳʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʜʝʣʘʥʳ ʥʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦ ʚʦʟʜʝʡʩʪʚʠʷ ʮʚʝʪʘ ʥʘ ʥʘʩʪʨʦʝʥʠʝ, ʯʫʚʩʪʚʘ ʠ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ. ɺ 

ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ, ʯʪʦ ʮʚʝʪ ʤʦʞʝʪ ʠʛʨʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʜʝʥʪʠʯʥʦʩʪʠ ʙʨʝʥʜʘ, ʚ ʚʦʩʧʨʠʷʪʠʠ ʧʝʨʩʦʥʘʞʘ ʠʣʠ ʢʦʥʮʝʧʮʠʠ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. 
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ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ. 
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THE PSYCHOLOGY OF COLOR IN THE VISUAL ARTS 
 

The article is devoted to the issue of the influence of color on a person, namely, the dominant color scheme of a 

work of art on the viewer. It is considered how colors can emphasize many different meanings of images of a 

picturesque plot, be sources of connotations and psychological effects that have various effects on the viewer, 

depending on the viewer's belonging to a particular culture and his personal preferences. It is shown how the 

psychology of color uses the knowledge accumulated by the theory of color effects to understand the color scheme 

and the effects of color combinations. Based on observations and statistical studies, important conclusions have 

been drawn in the field of psychology of the effect of color on human mood, feelings and behavior. The article 

presents the results of surveys confirming that color can play a significant role in the formation of brand identity, 

in the perception of a character or concept of a work of fine art. 

Keywords: Color, mood, influence, psychology, art, artists, visual perception, psychological effects. 

 
ɿʥʘʝʪʝ ʣʠ ʚʳ, ʯʪʦ ʪʦ, ʯʪʦ ʚʘʩ ʦʢʨʫʞʘʝʪ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʚʘʰʠ ʵʤʦʮʠʠ ʠ ʩʦʩʪʦʷʥʠʝ ʫʤʘ? ɺʳ ʢʦʛʜʘ-

ʥʠʙʫʜʴ ʟʘʤʝʯʘʣʠ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʩʪʘ ʦʩʦʙʝʥʥʦ ʨʘʟʜʨʘʞʘʶʪ ʚʘʩ? ɸ ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʤʝʩʪʘ ʚʘʰʝʛʦ 

ʧʨʝʙʳʚʘʥʠʷ ʦʩʦʙʝʥʥʦ ʨʘʩʩʣʘʙʣʷʶʪ ʠ ʫʩʧʦʢʘʠʚʘʶʪ? ɽʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʮʚʝʪʘ, 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʚ ʵʪʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʠʛʨʘʝʪ ʦʩʦʙʝʥʥʫʶ ʨʦʣʴ. 

ʎʚʝʪʘ, ʢʦʪʦʨʳʤʠ ʩʝʙʷ ʦʢʨʫʞʘʝʪ ʯʝʣʦʚʝʢ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʝʛʦ ʥʘʩʪʨʦʝʥʠʝ, ʥʦ ʚ 

ʵʪʦʤ ʝʩʪʴ ʥʝʯʪʦ ʙʦʣʴʰʝʝ, ʯʝʤ ʪʦʣʴʢʦ ʚʦʟʥʠʢʰʝʝ ʦʱʫʱʝʥʠʝ. ʇʩʠʭʦʣʦʛʠʷ ʮʚʝʪʘ ʬʠʢʩʠʨʫʝʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ, 
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ʘ ʠʥʦʛʜʘ, ʜʘʞʝ çʬʠʟʠʯʝʩʢʦʝè ʚʦʟʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʮʚʝʪ ʦʢʘʟʳʚʘʝʪ ʥʘ ʣʶʜʝʡ. ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ 

ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʢʫʣʴʪʫʨʝ ʪʠʧʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʮʚʝʪʦʚ (ʥʘʧʨʠʤʝʨ, 

ʨʦʟʦʚʳʡ ʮʚʝʪ ï ʜʣʷ ʜʝʚʦʯʝʢ, ʘ ʩʠʥʠʡ ï ʜʣʷ ʤʘʣʴʯʠʢʦʚ), ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦ-ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʜʣʷ 

ʚʦʩʧʨʠʷʪʠʷ ʮʚʝʪʘ, ʩʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʦʙʱʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʵʬʬʝʢʪʳ ʮʚʝʪʘ.  

ʇʩʠʭʦʣʦʛʠʷ ʮʚʝʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʩʠʭʦʣʦʛʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʮʚʝʪʦʚʳʭ 

ʧʘʣʠʪʨ ʥʘ ʟʨʷʯʠʭ ʣʶʜʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ ʠʭ ʞʠʟʥʠ. ɽʩʪʴ ʥʝʢʦʪʦʨʳʝ ʨʘʟʜʝʣʳ ʧʩʠʭʦʣʦʛʠʠ ʮʚʝʪʘ, 

ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʫʶʪ ʩʧʝʮʠʬʠʢʫ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʮʚʝʪʘ ʢʦʥʢʨʝʪʥʳʤ ʯʝʣʦʚʝʢʦʤ, 

ʥʦ ʜʘʥʥʘʷ ʥʘʫʢʘ ʨʘʩʧʦʣʘʛʘʝʪ ʠ ʦʙʱʠʤʠ ʧʘʪʪʝʨʥʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʮʚʝʪʘ, ʙʝʟʫʩʣʦʚʥʦ, ʠʤʝʷ ʚ ʚʠʜʫ, ʯʪʦ ʚʩʝʛʜʘ 

ʙʫʜʫʪ ʨʘʟʣʠʯʠʷ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʟʥʘʯʝʥʠʠ ʠ ʚʦʩʧʨʠʷʪʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʮʚʝʪʘ ʯʝʣʦʚʝʢʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʫʣʴʪʫʨʝ ʠ ʣʠʯʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ɺ ʘʨʪ-ʪʝʨʘʧʠʠ ʮʚʝʪ ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʵʤʦʮʠʷʤʠ ʯʝʣʦʚʝʢʘ, ʭʦʪʷ ʮʚʝʪ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ, ʥʦ ʠ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʅʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʣʶʜʝʡ, ʩʤʦʪʨʷʱʠʭ ʥʘ 

ʢʨʘʩʥʳʡ ʮʚʝʪ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʘʜʨʝʥʘʣʠʥʘ. ʕʬʬʝʢʪʳ 

ʚʦʟʜʝʡʩʪʚʠʷ ʮʚʝʪʘ ʯʘʩʪʦ ʦʪʥʦʩʷʪ ʢ ʪʘʢʠʤ ʜʚʫʤ ʝʛʦ ʙʘʟʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʢʘʢ ʪʝʧʣʳʡ ʠ ʭʦʣʦʜʥʳʡ. 

ʆʜʥʘʢʦ, ʪʝʧʣʳʝ ʮʚʝʪʘ: ʢʨʘʩʥʳʡ, ʞʝʣʪʳʡ ʠ ʦʨʘʥʞʝʚʳʡ, ï ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʧʨʝʜʝʣʴʥʦ ʨʘʟʣʠʯʥʳʝ ʵʤʦʮʠʠ ʠ 

ʩʦʩʪʦʷʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ ʢʦʤʬʦʨʪʘ ʠ ʪʝʧʣʘ, ʟʘʢʘʥʯʠʚʘʷ ʚʨʘʞʜʝʙʥʦʩʪʴʶ ʠ ʛʥʝʚʦʤ. ʇʨʦʭʣʘʜʥʳʝ ʮʚʝʪʘ, ʪʘʢʠʝ 

ʢʘʢ ʟʝʣʝʥʳʡ, ʩʠʥʠʡ ʠ ʬʠʦʣʝʪʦʚʳʡ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʤʠʨʦʪʚʦʨʝʥʠʶ, ʚʳʟʳʚʘʪʴ ʯʫʚʩʪʚʘ ʩʧʦʢʦʡʩʪʚʠʷ 

ʠ ʛʨʫʩʪʠ, ʥʦ ʵʪʠ ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʝʤ ʧʨʦʷʚʣʝʥʠʷ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʜʲʝʤʘ, ʥʦʚʳʭ 

ʦʪʢʨʳʪʠʡ. 

ʂʦʥʮʝʧʮʠʠ ʧʩʠʭʦʣʦʛʠʠ ʮʚʝʪʘ ʧʨʠʤʝʥʷʝʤʳ ʩʘʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ. ɺʦʟʤʦʞʥʦ, ʚʳ ʧʣʘʥʠʨʫʝʪʝ ʧʝʨʝʢʨʘʩʠʪʴ ʩʪʝʥʳ ʢʦʤʥʘʪʳ ʠʣʠ ʜʦʤ, ʪʦʛʜʘ ʩʪʦʠʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʚʳʰʝ ʠʟʣʦʞʝʥʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ ʦ ʚʣʠʷʥʠʠ ʮʚʝʪʘ ʥʘ ʵʤʦʮʠʠ ʠ ʥʘʩʪʨʦʝʥʠʝ. 

ɺʳ ʠʱʝʪʝ ʩʧʦʢʦʡʥʫʶ ʩʨʝʜʫ, ʫʩʧʦʢʘʠʚʘʶʱʫʶ ʦʙʩʪʘʥʦʚʢʫ? ɺʳ ʤʦʞʝʪʝ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʣʝʥʦʛʦ ʠ/ʠʣʠ ʩʠʥʝʛʦ. ʕʪʠ ʧʨʦʭʣʘʜʥʳʝ ʮʚʝʪʘ ʫʩʧʦʢʘʠʚʘʶʪ, ʧʦʩʢʦʣʴʢʫ ʛʣʘʟ ʬʦʢʫʩʠʨʫʝʪ 

ʟʝʣʝʥʳʡ ʠ ʩʠʥʠʡ ʮʚʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʝʪʯʘʪʢʝ, ʠ ʧʦʪʦʤʫ, ʦʥʠ ʤʝʥʴʰʝ ʥʘʧʨʷʛʘʶʪ ʛʣʘʟʥʳʝ ʤʳʰʮʳ. 

ɿʝʣʝʥʳʡ ʮʚʝʪ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ ʢʦʤʥʘʪ, ʚ ʢʦʪʦʨʳʭ ʚʳ ʧʨʦʚʦʜʠʪʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ. ɽʱʝ ʦʜʠʥ ʭʦʣʦʜʥʳʡ ʮʚʝʪ, ʩʠʥʠʡ, ï ʢʘʢ ʧʨʘʚʠʣʦ, ʫʩʧʦʢʘʠʚʘʶʱʠʡ ʠ ʙʝʟʤʷʪʝʞʥʳʡ, ʢʦʪʦʨʳʡ 

ʟʘʤʝʜʣʷʝʪ ʜʳʭʘʥʠʝ ʠ ʩʥʠʞʘʝʪ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ. ʉʧʘʣʴʥʷ ï ʵʪʦ ʦʪʣʠʯʥʦʝ ʤʝʩʪʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ 

ʮʚʝʪʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚʘʤ ʨʘʩʩʣʘʙʠʪʴʩʷ. 

ɸ ʝʩʣʠ ʦʪ ʚʘʩ ʞʜʫʪ ʢʨʝʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʧʦʧʨʦʙʫʡʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ. ʌʠʦʣʝʪʦʚʳʡ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʢʘʢ ʢʨʘʩʥʳʡ, ʪʘʢ ʠ ʩʠʥʠʡ ʩʧʝʢʪʨʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʪʠʤʫʣʷʮʠʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ ʫʤʠʨʦʪʚʦʨʝʥʠʝʤ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʝʪ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʪʚʦʨʯʝʩʪʚʦ. ʉʚʝʪʣʦ-ʬʠʦʣʝʪʦʚʳʡ 

ʮʚʝʪ ʩʦʟʜʘʝʪ ʘʪʤʦʩʬʝʨʫ ʤʠʨʥʦʛʦ ʦʢʨʫʞʝʥʠʷ, ʩʥʠʤʘʝʪ ʥʘʧʨʷʞʝʥʠʝ. ʌʠʦʣʝʪʦʚʳʡ ʮʚʝʪ ʤʦʞʝʪ ʙʳʪʴ 

ʦʪʣʠʯʥʳʤ ʮʚʝʪʦʚʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʠʣʠ ʜʝʣʦʚʦʛʦ ʦʬʠʩʘ. 

ɺʳ ʨʝʩʪʦʨʘʪʦʨ, ʠ ʭʦʪʠʪʝ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʘʧʧʝʪʠʪ ʩʚʦʠʭ ʛʦʩʪʝʡ? ɺʳ ʤʦʞʝʪʝ ʨʘʩʩʤʦʪʨʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʝʣʪʳʭ ʠʣʠ ʦʨʘʥʞʝʚʳʭ ʮʚʝʪʦʚ. ʕʪʠ ʮʚʝʪʘ ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʝʜʦʡ. ɺʳ 

ʟʘʜʫʤʳʚʘʣʠʩʴ, ʧʦʯʝʤʫ ʚʦ ʤʥʦʛʠʭ ʨʝʩʪʦʨʘʥʘʭ ʠʩʧʦʣʴʟʫʶʪ ʵʪʠ ʮʚʝʪʘ? ʅʦ ʩʣʝʜʫʝʪ ʙʳʪʴ ʦʩʪʦʨʦʞʥʳʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʨʢʠʭ ʮʚʝʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʨʘʥʞʝʚʳʡ ʠ ʦʩʦʙʝʥʥʦ ʞʝʣʪʳʡ. ʆʥʠ ʦʪʨʘʞʘʶʪ ʙʦʣʴʰʝ ʩʚʝʪʘ ʠ 

ʯʨʝʟʤʝʨʥʦ ʩʪʠʤʫʣʠʨʫʶʪ ʛʣʘʟʘ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʭ ʨʘʟʜʨʘʞʝʥʠʶ. ʄʘʨʢʝʪʠʥʛ ʠ ʨʝʢʣʘʤʘ 

ʠʟʚʝʩʪʥʳ ʪʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪ ʧʩʠʭʦʣʦʛʠʶ ʮʚʝʪʘ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʠ ʚʣʦʞʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʵʪʦʪ ʪʠʧ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʜʦʚʝʨʷʶʪ ʢʦʥʮʝʧʮʠʷʤ ʧʩʠʭʦʣʦʛʠʠ 

ʮʚʝʪʘ, ʠ ʨʝʘʣʠʟʫʶʪ ʠʭ ʚ ʨʝʢʣʘʤʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʚʝʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʦʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ çʥʘʤʝʨʝʥʠʝ 

ʩʜʝʣʘʪʴ ʣʶʜʝʡ ʛʦʣʦʜʥʳʤʠè, ʜʦ ʩʦʟʜʘʥʠʷ ʘʩʩʦʮʠʘʮʠʡ ʧʦʟʠʪʠʚʥʳʭ ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʦʪʨʠʮʘʶʱʠʭ, ʠʣʠ 

ʚʳʟʳʚʘʶʱʠʭ ʜʦʚʝʨʠʝ, ʠʣʠ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʯʫʚʩʪʚʦ ʩʧʦʢʦʡʩʪʚʠʷ, ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʧʦʜʲʝʤ ʵʥʝʨʛʠʠ. 

ʉʦʮʠʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ 2020 ʛ., ʘʥʘʣʠʟʠʨʦʚʘʣʦ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ 4598 

ʯʝʣʦʚʝʢ ʠʟ 30 ʨʘʟʥʳʭ ʩʪʨʘʥ, ʦʥʦ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʣʶʜʠ ʦʙʳʯʥʦ ʘʩʩʦʮʠʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʘ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʵʤʦʮʠʷʤʠ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʯʝʨʥʳʡ ʫ 51% ʨʝʩʧʦʥʜʝʥʪʦʚ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʛʨʫʩʪʴʶ,  

- ʙʝʣʳʡ 43% ʦʧʨʦʰʝʥʥʳʭ ʘʩʩʦʮʠʠʨʫʶʪ ʩ ʣʝʛʢʦʩʪʴʶ, 

- ʢʨʘʩʥʳʡ: 68% ʘʩʩʦʮʠʠʨʫʶʪ ʩ ʣʶʙʦʚʴʶ, 

- ʩʠʥʠʡ 35% ʩʚʷʟʘʣʠ ʩ ʯʫʚʩʪʚʦʤ ʧʦʢʦʷ, 

- ʟʝʣʝʥʳʡ 39% ʩʚʷʟʘʣʠ ʟʝʣʝʥʳʡ ʮʚʝʪ ʩ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴʶ, 

- ʞʝʣʪʳʡ 52% ʩʯʠʪʘʶʪ, ʯʪʦ ʦʥ ʦʟʥʘʯʘʝʪ ʨʘʜʦʩʪʴ, 

- ʬʠʦʣʝʪʦʚʳʡ 25% ʩʦʦʙʱʠʣʠ, ʯʪʦ ʮʚʝʪ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ, 

- ʢʦʨʠʯʥʝʚʳʡ 36% ʩʚʷʟʘʣʠ ʩ ʦʪʚʨʘʱʝʥʠʝʤ,  

- ʦʨʘʥʞʝʚʳʡ ʫ 44% ʦʧʨʦʰʝʥʥʳʭ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʨʘʜʦʩʪʴʶ,  

- ʨʦʟʦʚʳʡ 50% ʩʚʷʟʳʚʘʶʪ ʩ ʣʶʙʦʚʴʶ. 
ʅʘʰʠ ʦʱʫʱʝʥʠʷ ʮʚʝʪʘ ʯʘʩʪʦ ʛʣʫʙʦʢʦ ʣʠʯʥʦʩʪʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʢʦʨʝʥʝʥʳ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ. ʅʘʧʨʠʤʝʨ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʢʫʣʴʪʫʨʝ ʙʝʣʳʡ ʮʚʝʪ ï ɻ ʪʦ ʩʠʤʚʦʣ ʯʠʩʪʦʪʳ 
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ʠ ʥʝʚʠʥʥʦʩʪʠ, ʚʦ ʤʥʦʛʠʭ ʚʦʩʪʦʯʥʳʭ ʩʪʨʘʥʘʭ, ʦʥ ʮʚʝʪ ʪʨʘʫʨʘ. ʅʦ ʚʳʰʝ ʧʦʢʘʟʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʦʩʧʨʠʷʪʠʷ 

ʙʘʟʦʚʦʡ ʧʘʣʠʪʨʳ ʮʚʝʪʦʚ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʮʚʝʪʘ ʚʳʟʳʚʘʶʪ ʙʣʠʟʢʠʝ ʵʤʦʮʠʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ 

ʢʫʣʴʪʫʨ, ʪ.ʝ. ʨʝʘʢʮʠʠ ʥʘ ʮʚʝʪ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ. ʕʪʦ ʚʘʞʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʚʝʪʘ ʚ ʩʦʜʝʡʩʪʚʠʠ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʶ ʚʦ ʚʨʝʤʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʛʦʚʦʨʦʚ ʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʤʝʞʢʫʣʴʪʫʨʥʳʭ ʧʨʦʙʣʝʤ.  

ʀʩʘʘʢ ʅʴʶʪʦʥ ʦʪʢʨʳʣ ʩʝʤʠʮʚʝʪʥʳʡ ʩʧʝʢʪʨ ʚ 1660 ʛ., ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʮʚʝʪʘ ʠ ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʨʘʟʚʠʪʠʶ ʥʘʫʢ, ʠʟʫʯʘʶʱʠʭ ʵʬʬʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʮʚʝʪʘ ʥʘ ʯʝʣʦʚʝʢʘ. 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʠ ʮʚʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʝ, ʥʦ ʣʶʜʠ ʜʘʚʥʦ ʠʥʪʝʨʝʩʦʚʘʣʠʩʴ 

ʧʨʠʨʦʜʦʡ ʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʮʚʝʪʘ. ɺ ʜʨʝʚʥʠʭ ʢʫʣʴʪʫʨʘʭ ʚʣʠʷʥʠʝ ʮʚʝʪʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʣʝʯʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʙʦʣʝʟʥʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʊʘʢʞʝ ʮʚʝʪʘ ʚʩʝʛʜʘ ʠʛʨʘʣʠ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʜʫʭʦʚʥʳʭ ʧʨʘʢʪʠʢʘʭ. ʆʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʫʝʪ ʧʩʠʭʦʣʦʛʠʷ ʮʚʝʪʘ ʩʝʛʦʜʥʷ ʩʚʷʟʘʥʳ 

ʩ ʚʣʠʷʥʠʝʤ ʮʚʝʪʘ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ, ʢʦʨʨʝʣʷʮʠʷʤʠ ʤʝʞʜʫ ʮʚʝʪʘʤʠ ʠ 

ʵʤʦʮʠʷʤʠ, ʘ ʪʘʢʞʝ, ʮʚʝʪʦʚʳʤʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʚʝʪʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʥʝ ʩʣʠʰʢʦʤ ʥʘʫʯʥʦ ʩʪʨʦʛʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʮʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʪʘʢʠʭ, ʢʘʢ 

ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚʳʭ ʚʦʣʥ ʠ ʘʤʧʣʠʪʫʜ.  

ʇʦʯʝʤʫ ʮʚʝʪ ʠʛʨʘʝʪ ʪʘʢʫʶ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʘʰʝʡ ʞʠʟʥʠ? ʂʘʢʦʝ ʜʝʡʩʪʚʠʝ ʦʥ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʥʘ 

ʥʘʰʠ ʪʝʣʘ ʠ ʫʤʳ? ʍʦʪʷ ʚʦʩʧʨʠʷʪʠʝ ʮʚʝʪʘ ʥʝʩʢʦʣʴʢʦ ʩʫʙʲʝʢʪʠʚʥʦ, ʥʝʢʦʪʦʨʳʝ ʮʚʝʪʦʚʳʝ ʵʬʬʝʢʪʳ ʠʤʝʶʪ 

ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʩʠʭʦʣʦʛʠ ʕʥʜʨʶ ʕʣʣʠʦʪ ʠ ʄʘʨʢʫʩ ʄʘʡʝʨ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʨʝʘʢʮʠʷ ʯʝʣʦʚʝʢʘ ʥʘ 

ʮʚʝʪ ʥʝ ʷʚʣʷʝʪʩʷ ʚʨʦʞʜʝʥʥʦʡ, ʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʦʮʠʫʤʦʤ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ. ʀʭ ʪʝʦʨʠʷ çʎʚʝʪ ʚ ʢʦʥʪʝʢʩʪʝè ʧʦʩʪʫʣʠʨʫʝʪ, ʯʪʦ ʚʦʟʨʘʩʪ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʢʫʣʴʪʫʨʝ, ʘ ʪʘʢʞʝ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ ʯʝʣʦʚʝʢʘ ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʥʘ ʮʚʝʪ.  

ʇʩʠʭʦʣʦʛʠʷ ʮʚʝʪʘ ʠʩʩʣʝʜʫʝʪ, ʢʘʢ ʮʚʝʪʘ ʠ ʦʪʪʝʥʢʠ ʚʣʠʷʶʪ ʥʘ ʚʦʩʧʨʠʷʪʠʝ, ʵʤʦʮʠʠ ʠ ʧʦʚʝʜʝʥʠʝ 

ʯʝʣʦʚʝʢʘ ʠ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʮʚʝʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʦʣʦʪʥʘ, ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʨʝʘʢʮʠʶ ʟʨʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʥʘ ʪʦ, ʢʘʢ ʟʨʠʪʝʣʴ ʙʫʜʝʪ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʨʪʠʥʫ. ʍʫʜʦʞʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʧʩʠʭʦʣʦʛʠʶ ʮʚʝʪʘ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʨʘʙʦʪʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʤʦʱʥʳʭ ʠ ʚʧʝʯʘʪʣʷʶʱʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʩʠʣʴʥʳʝ ʵʤʦʮʠʠ ʠ ʦʪʢʣʠʢ 

ʫ ʟʨʠʪʝʣʝʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ, ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʣʦʞʝʥʠʡ ʧʩʠʭʦʣʦʛʠʠ ʮʚʝʪʘ, 

ʨʘʩʢʨʳʚʘʶʱʠʝ ʵʬʬʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʮʚʝʪʘ ʥʘ ʟʨʠʪʝʣʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʂʨʘʩʥʳʡ ï ʵʪʦ ʩʤʝʣʳʡ, ʠʥʪʝʥʩʠʚʥʳʡ, ʩʪʨʘʩʪʥʳʡ ʮʚʝʪ, ʢʦʪʦʨʳʡ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʩʠʣʴʥʳʝ ʵʤʦʮʠʠ, 

ʪʘʢʠʝ ʢʘʢ ʛʥʝʚ, ʦʧʘʩʥʦʩʪʴ, ʩʠʣʘ ʠ ʣʶʙʦʚʴ. ʄʥʦʛʠʝ ʢʫʣʴʪʫʨʳ ʠ ʦʙʱʝʩʪʚʘ ʘʩʩʦʮʠʠʨʫʶʪ ʢʨʘʩʥʳʡ ʮʚʝʪ ʩ 

ʚʦʣʥʝʥʠʝʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʵʥʝʨʛʠʝʡ.  

ʉʠʥʠʡ ï ɻʪʦ ʮʚʝʪ ʚʩʝʣʷʝʪ ʩʧʦʢʦʡʩʪʚʠʝ ʚ ʪʝʭ, ʢʪʦ ʝʛʦ ʥʘʙʣʶʜʘʝʪ, ʵʪʦ ʮʚʝʪ ʧʦʢʦʷ ʠ ʫʤʠʨʦʪʚʦʨʝʥʠʷ. ɺ 

2022 ʛʦʜʫ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʘʙʩʪʨʘʢʪʥʳʝ ʩʠʥʠʝ ʢʘʨʪʠʥʳ ʙʳʣʠ ʬʘʚʦʨʠʪʘʤʠ ʩʨʝʜʠ ʢʦʣʣʝʢʮʠʦʥʝʨʦʚ. 

ʋʩʧʦʢʘʠʚʘʶʱʝʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʩʠʥʠʡ ʮʚʝʪ, ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʦʱʫʱʝʥʠʝ 

ʩʧʦʢʦʡʩʪʚʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʦʧʫʣʷʨʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʪʝʭ, ʢʪʦ ʭʦʯʝʪ ʩʦʟʜʘʪʴ ʨʘʩʩʣʘʙʣʷʶʱʫʶ ʘʪʤʦʩʬʝʨʫ ʚ 

ʩʚʦʠʭ ʜʦʤʘʭ ʠʣʠ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʆʜʥʘʢʦ, ʚʘʞʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ ʠ ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʩʠʥʝʛʦ ʮʚʝʪʘ. ʂʘʢ 

ʠʟʚʝʩʪʥʦ, ʇʠʢʘʩʩʦ ʚ ʥʘʯʘʣʝ 1900-ʭ ʛʦʜʦʚ ʧʦʛʨʫʟʠʣʩʷ ʚ ʜʝʧʨʝʩʩʠʶ ʠ ʚʦ ʤʥʦʛʠʭ ʝʛʦ ʢʘʨʪʠʥʘʭ ʪʦʛʦ ʧʝʨʠʦʜʘ 

ʩʠʥʠʡ ʮʚʝʪ ʩʪʘʣ ʧʨʝʦʙʣʘʜʘʶʱʠʤ, ʘ ʜʣʷ ʯʝʣʦʚʝʢʘ ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʝʯʘʣʠ ʩʠʥʠʡ ʮʚʝʪ ʪʦʣʴʢʦ 

ʫʩʠʣʠʚʘʝʪ ʪʦʩʢʫ ʠ ʧʝʯʘʣʴ. 

ɿʝʣʝʥʳʡ ʮʚʝʪ ï ɻʪʦ ʦʙʠʣʴʥʳʡ ʨʦʩʪ, ʧʨʦʮʚʝʪʘʥʠʝ ʠ ʧʣʦʜʦʨʦʜʠʝ. ɽʛʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʧʨʠʨʦʜʥʦʤ ʤʠʨʝ, 

ʪʘʢʦʤ ʢʘʢ ʧʳʰʥʳʝ ʣʝʩʘ, ʧʦʣʷ ʠ ʩʘʜʳ, ʚʳʟʳʚʘʝʪ ʙʝʟʤʷʪʝʞʥʦʝ ʯʫʚʩʪʚʦ, ʢʦʪʦʨʦʝ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʦʟʠʪʠʚʦʤ ʠ 

ʩʯʘʩʪʴʝʤ. ʇʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʟʝʣʝʥʳʡ ʮʚʝʪ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʫʚʝʨʝʥʥʦʩʪʴ, 

ʚʜʦʭʥʦʚʠʪʴ ʥʘ ʪʚʦʨʯʝʩʪʚʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʥʫʪʨʝʥʥʝʡ ʛʘʨʤʦʥʠʠ. ɿʝʣʝʥʳʡ ʮʚʝʪ ʜʦʤʠʥʠʨʫʶʱʠʡ ʚ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʯʫʚʩʪʚʦ ʦʧʪʠʤʠʟʤʘ ʠ ʨʘʜʦʩʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʪʘʢʠʝ ʢʘʨʪʠʥʳ 

ʧʦʧʫʣʷʨʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʧʦʢʫʧʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʭʦʯʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚ ʧʦʤʝʱʝʥʠʠ ʦʱʫʱʝʥʠʝ ʜʫʰʝʚʥʦʛʦ 

ʧʦʜʲʝʤʘ ʠ ʫʤʠʨʦʪʚʦʨʷʶʱʝʡ ʦʙʩʪʘʥʦʚʢʠ. ʇʦʩʤʦʪʨʠʪʝ ʥʘ ʢʘʨʪʠʥʫ ʂʣʠʤʪʘ, ʠʟʦʙʨʘʞʘʶʱʫʶ ʙʝʟʤʷʪʝʞʥʦʝ 

ʦʟʝʨʦ, ʦʥʘ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʧʦʢʦʡʩʪʚʠʝ ʧʨʠʨʦʜʳ ʚ ʦʪʪʝʥʢʘʭ ʟʝʣʝʥʦʛʦ. 

ʆʨʘʥʞʝʚʳʡ ʮʚʝʪ ʷʚʣʷʝʪʩʷ ʩʠʤʚʦʣʦʤ ʪʝʧʣʘ, ʢʦʪʦʨʳʡ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʯʫʚʩʪʚʦʤ ʩʚʦʙʦʜʳ. ʄʥʦʛʠʝ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʦʨʘʥʞʝʚʳʡ ʮʚʝʪ ʩʪʠʤʫʣʠʨʫʶʪ ʠʭ 

ʪʚʦʨʯʝʩʪʚʦ, ʧʦʜʲʝʤ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʶʪ ʤʳʩʣʠʪʴ ʥʝʩʪʘʥʜʘʨʪʥʦ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʢʦʥʮʝʧʮʠʠ, 

ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʜʝʠ. ʆʨʘʥʞʝʚʳʡ ï ʵʪʦ ʤʦʪʠʚʠʨʫʶʱʝʝ ʮʚʝʪ, ʝʛʦ ʦʧʪʠʤʠʩʪʠʯʥʘʷ 

ʘʪʤʦʩʬʝʨʘ ʚʜʦʭʥʦʚʣʷʝʪ ʣʶʜʝʡ ʜʝʡʩʪʚʦʚʘʪʴ, ʩʣʝʜʫʷ ʟʘ ʩʚʦʝʡ ʤʝʯʪʦʡ. 

ʍʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʦʣʦʪʥʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʯʝʨʥʳʡ ʮʚʝʪ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʩʠʣʴʥʳʝ ʵʤʦʮʠʠ ʫ 

ʟʨʠʪʝʣʷ, ʧʨʦʙʫʞʜʘʷ ʯʫʚʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʠʣʳ. ʏʝʨʥʳʡ ʮʚʝʪ ʯʘʩʪʦ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʪʘʡʥʫ ʠ ʠʥʪʨʠʛʫ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʵʪʦ ʮʚʝʪ ʵʣʝʛʘʥʪʥʦʩʪʠ ʠ ʠʟʳʩʢʘʥʥʦʩʪʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʯʝʨʥʳʡ ʮʚʝʪ 

ʵʢʦʥʦʤʥʦ ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʩʰʪʘʙʥʦ, ʦʥ ʪʘʢʞʝ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʝ, ʩʦʙʣʶʜʝʥʠʠ 
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ʥʝʡʪʨʘʣʠʪʝʪʘ ʠʣʠ ʚʳʜʘʚʘʪʴ ʧʨʦʩʪʦʪʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʨʥʳʡ ʮʚʝʪ ʫʥʠʚʝʨʩʘʣʝʥ, ʵʪʦ ʠ ʤʦʱʥʳʡ, ʠ ʦʧʘʩʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʦʣʞʝʥ ʪʦʣʴʢʦ ʚʳʩʦʢʠʡ ʤʘʩʪʝʨ. 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʝʰʘʝʪ ʘʚʪʦʨ ʢʘʨʪʠʥʳ ʠʩʧʦʣʴʟʫʷ ʵʬʬʝʢʪʳ ʮʚʝʪʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. 
ʉʦʟʜʘʥʠʝ ʚʠʟʫʘʣʴʥʦʡ ʠʝʨʘʨʭʠʠ: ʮʚʝʪʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʠʟʫʘʣʴʥʦʡ 

ʠʝʨʘʨʭʠʠ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ, ʥʘʧʨʘʚʣʷʷ ʚʥʠʤʘʥʠʝ ʟʨʠʪʝʣʷ ʢ ʢʦʥʢʨʝʪʥʳʤ ʬʦʢʫʩʥʳʤ ʪʦʯʢʘʤ 

ʠʣʠ ʵʣʝʤʝʥʪʘʤ. ʗʨʢʠʝ ʠ ʢʦʥʪʨʘʩʪʥʳʝ ʮʚʝʪʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʢʦʤʧʦʟʠʮʠʠ. 
ʉʠʤʚʦʣʠʟʤ ʠ ʢʫʣʴʪʫʨʥʳʡ ʢʦʥʪʝʢʩʪ: ʮʚʝʪʘ ʯʘʩʪʦ ʥʝʩʫʪ ʢʫʣʴʪʫʨʥʳʝ ʠʣʠ ʩʠʤʚʦʣʠʯʝʩʢʠʝ 

ʟʥʘʯʝʥʠʷ. ʍʫʜʦʞʥʠʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʚʝʪʘ ʩʠʤʚʦʣʠʯʝʩʢʠ, ʯʪʦʙʳ ʫʩʠʣʠʪʴ ʧʘʬʦʩ ʟʘʜʘʥʥʦʡ ʢʘʨʪʠʥʦʡ 

ʪʝʤʳ ʠʣʠ ʧʝʨʝʜʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʩʦʦʙʱʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʢʨʘʩʥʳʡ ʮʚʝʪ ʤʦʞʝʪ ʩʠʤʚʦʣʠʟʠʨʦʚʘʪʴ ʣʶʙʦʚʴ ʠʣʠ 

ʩʪʨʘʩʪʴ ʚ ʦʜʥʦʡ ʢʫʣʴʪʫʨʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʟʥʘʯʘʪʴ ʫʜʘʯʫ ʠʣʠ ʧʨʘʟʜʥʠʢ ʚ ʜʨʫʛʦʡ. ʇʦʥʠʤʘʥʠʝ ʵʪʠʭ 

ʢʫʣʴʪʫʨʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʧʦʟʚʦʣʷʝʪ ʭʫʜʦʞʥʠʢʘʤ ʧʨʠʜʘʪʴ ʩʤʳʩʣ ʩʚʦʠʤ ʧʨʦʠʟʚʝʜʝʥʠʷʤ ʠʩʢʫʩʩʪʚʘ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʠʜʝʥʪʠʯʥʦʩʪʠ: ʮʚʝʪʘ ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʠʜʝʥʪʠʯʥʦʩʪʠ ʙʨʝʥʜʘ, ʧʝʨʩʦʥʘʞʘ ʠʣʠ ʢʦʥʮʝʧʮʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ʠʣʣʶʩʪʨʘʮʠʠ ʠ ʜʠʟʘʡʥʝ ʧʝʨʩʦʥʘʞʝʡ 

ʢʦʥʢʨʝʪʥʳʡ ʚʳʙʦʨ ʮʚʝʪʘ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʯʝʨʪʳ ʣʠʯʥʦʩʪʠ ʠʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʦʙʨʘʞʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʉʦʟʜʘʥʠʝ ʛʘʨʤʦʥʠʠ ʠ ʢʦʥʪʨʘʩʪʘ: ʭʫʜʦʞʥʠʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʩʠʭʦʣʦʛʠʶ ʮʚʝʪʘ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʛʘʨʤʦʥʠʠ ʠʣʠ ʢʦʥʪʨʘʩʪʘ ʚ ʩʚʦʠʭ ʢʦʤʧʦʟʠʮʠʷʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʮʚʝʪʘ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ 

ʥʘʧʨʦʪʠʚ ʜʨʫʛ ʜʨʫʛʘ ʥʘ ʮʚʝʪʦʚʦʤ ʢʨʫʛʝ, ʩʦʟʜʘʶʪ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʘʩʪ ʠ ʚʳʜʝʣʷʶʪ ʵʣʝʤʝʥʪʳ. ɸʥʘʣʦʛʠʯʥʳʝ 

ʮʚʝʪʘ, ʢʦʪʦʨʳʝ ʩʦʩʝʜʩʪʚʫʶʪ ʚ ʮʚʝʪʦʚʦʤ ʢʨʫʛʝ, ʩʦʟʜʘʶʪ ʛʘʨʤʦʥʠʶ ʠ ʯʫʚʩʪʚʦ ʝʜʠʥʩʪʚʘ. 

ʇʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʦʩʦʙʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʪʠʣʷ ʷʨʢʦ ʧʨʦʷʚʠʣʩʷ ʚ 

ʧʝʨʠʦʜ ʩ XIV  ʧʦ XVIII  ʚʝʢ. ʕʪʦʪ ʧʝʨʠʦʜ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦ, ʢʘʢ ʈʝʥʝʩʩʘʥʩ. ʆʥ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʠʪʘʣʴʷʥʩʢʦʝ 

ɺʦʟʨʦʞʜʝʥʠʝ, ʉʝʚʝʨʥʦʝ ɺʦʟʨʦʞʜʝʥʠʝ (ʩ ʛʦʣʣʘʥʜʩʢʠʤ ɿʦʣʦʪʳʤ ʚʝʢʦʤ), ʤʘʥʴʝʨʠʟʤ, ʘ ʪʘʢʞʝ ʨʘʥʥʠʝ 

ʜʚʠʞʝʥʠʷ ʙʘʨʦʢʢʦ ʠ ʨʦʢʦʢʦ. ɺ ʵʪʦ ʚʨʝʤʷ ʭʫʜʦʞʥʠʢʠ ʯʘʩʪʦ ʨʘʙʦʪʘʣʠ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʟʜʘʥʠʶ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʭ ʩʠʣʴʥʳʝ ʢʦʥʪʨʘʩʪʳ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʈʝʤʙʨʘʥʜʪ ʠ ʂʘʨʘʚʘʜʞʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʪʫ ʪʝʭʥʠʢʫ. ʈʘʙʦʪʳ ʭʫʜʦʞʥʠʢʦʚ ʵʪʦʛʦ ʧʝʨʠʦʜʘ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʩʢʦʣʴʢʦ ʢʦʥʪʨʘʩʪ ʤʝʞʜʫ ʮʚʝʪʘʤʠ ʧʨʠʚʣʝʢʘʝʪ ʟʨʠʪʝʣʷ, ʘ ʙʦʣʝʝ ʪʝʧʣʳʝ ʮʚʝʪʘ ʩʦʟʜʘʶʪ 

ʦʱʫʱʝʥʠʝ ʙʣʠʟʦʩʪʠ ʠ ʩʪʨʘʩʪʠ. 

ʉʣʝʜʫʶʱʠʤ ʧʝʨʠʦʜʦʤ ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʪʠʣʷ ʙʳʣ ʨʦʤʘʥʪʠʟʤ, ʢʦʪʦʨʳʡ 

ʩʦʩʨʝʜʦʪʦʯʠʣʩʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʩʠʣʳ, ʢʘʢ ʧʨʠʨʦʜʥʦʡ, ʪʘʢ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ. ʕʪʦ ʙʳʣʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʀʦʛʘʥʥ 

ɺʦʣʴʬʛʘʥʛ ʬʦʥ ɻʸʪʝ ʫʞʝ ʠʩʩʣʝʜʦʚʘʣ ʩʚʷʟʴ ʤʝʞʜʫ ʮʚʝʪʘʤʠ ʠ ʵʤʦʮʠʷʤʠ. ʍʫʜʦʞʥʠʢʠ ʩʦʟʜʘʚʘʣʠ ʰʠʨʦʢʠʝ, 

ʜʨʘʤʘʪʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʙʦʛʘʪʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʮʚʝʪʦʚ. ʈʦʤʘʥʪʠʯʝʩʢʦʝ 

ʠʩʢʫʩʩʪʚʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʦ ʪʦ, ʢʘʢʠʝ ʮʚʝʪʘ ʚʳʟʳʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʵʤʦʮʠʠ ʫ ʟʨʠʪʝʣʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʥʪʨʘʩʪʥʳʝ ʮʚʝʪʘ, ʯʪʦʙʳ ʫʩʠʣʠʪʴ ʚʦʩʧʨʠʷʪʠʝ ʟʨʠʪʝʣʝʤ ʩʮʝʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʧʦʣʦʪʥʝ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʮʚʝʪʘ ʦʪʜʘʚʘʣʠ ʜʘʥʴ ʫʚʘʞʝʥʠʷ ʩʚʷʟʠ ʯʝʣʦʚʝʢʘ ʩ ʧʨʠʨʦʜʦʡ, ʦʙʳʯʥʦ, ʯʝʨʝʟ ʵʣʝʤʝʥʪʳ 

ʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʏʘʩʪʦ ʦʜʥʘ ʢʦʥʢʨʝʪʥʘʷ ʦʙʣʘʩʪʴ ʚʳʩʪʫʧʘʣʘ ʬʦʢʫʩʦʤ ʢʘʨʪʠʥʳ ʠ, ʣʠʙʦ ʜʦʙʘʚʣʷʷ 

ʧʷʪʥʦ ʷʨʢʦʛʦ ʮʚʝʪʘ ʢ ʙʦʣʝʝ ʪʝʤʥʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʝ, ʣʠʙʦ ʩʦʝʜʠʥʷʷ ʪʝʤʥʫʶ ʦʙʣʘʩʪʴ ʩ ʙʦʣʝʝ ʩʚʝʪʣʳʤʠ 

ʪʦʥʘʤʠ. ʊʦʥʘʣʴʥʳʝ ʢʦʥʪʨʘʩʪʳ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʪʦʤ ʜʚʠʞʝʥʠʠ, ʙʳʣʠ ʧʨʝʜʝʣʴʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʠ 

ʥʘʧʦʤʠʥʘʣʠ ʙʫʡʩʪʚʦ ʧʨʠʨʦʜʳ. 

ʉ ʦʪʢʨʳʪʠʝʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʨʘʩʢʠ ʩʪʘʣʠ ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʳ ʣʶʙʦʤʫ ʤʘʩʪʝʨʫ, ʠ 

ʭʫʜʦʞʥʠʢʠ ʩʪʘʣʠ ʙʦʣʴʰʝ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʷʤ ʮʚʝʪʦʚʳʭ ʩʦʯʝʪʘʥʠʡ. ʀʤʧʨʝʩʩʠʦʥʠʟʤ ʩʜʝʣʘʣ 

ʩʣʝʜʫʶʱʠʡ ʰʘʛ, ʫʭʦʜʷ ʦʪ ʞʝʩʪʢʦʡ ʣʦʛʠʢʠ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ, ʨʘʟʚʠʚʘʷ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʪʝʭʥʠʢʫ, ʦʥ 

ʦʧʠʨʘʣʩʷ ʥʘ ʨʦʤʘʥʪʠʟʤ ʠ ʚʣʠʚʘʣ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʙʨʘʟʳ ʝʱʝ ʙʦʣʴʰʝ ʯʫʚʩʪʚ. ʄʝʯʪʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

ʵʪʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʝʝ ʩʚʝʪʣʳʭ, ʠʥʦʛʜʘ ʧʦʯʪʠ ʧʘʩʪʝʣʴʥʳʭ 

ʢʨʘʩʦʢ, ʥʘʢʣʘʜʳʚʘʝʤʳʭ ʚʠʜʠʤʳʤʠ ʤʘʟʢʘʤʠ. 

ʇʝʨʠʦʜ ʵʢʩʧʨʝʩʩʠʦʥʠʟʤʘ (1904 ʠ 1920 ʛ.ʛ.) ʧʨʦʷʚʠʣ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤʫ ʠʩʢʫʩʩʪʚʫ. ʍʫʜʦʞʥʠʢʠ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʮʚʝʪʦʚ ʠ ʤʷʛʢʠʭ, ʚʦʟʜʫʰʥʳʭ 

ʦʙʨʘʟʦʚ ʠʤʧʨʝʩʩʠʦʥʠʟʤʘ ʠ ʩʪʘʣʠ ʜʝʡʩʪʚʦʚʘʪʴ ʝʱʝ ʙʦʣʝʝ ʩʤʝʣʦ. ʎʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ ʢʘʨʪʠʥʳ ʩʪʘʣʘ 

ʥʘʧʦʣʥʷʪʴʩʷ çʥʝʝʩʪʝʩʪʚʝʥʥʳʤʠè ʩʦʯʝʪʘʥʠʷʤʠ, ʘ ʪʝʭʥʠʢʘ ʥʘʥʝʩʝʥʠʷ ʢʨʘʩʢʠ ʚʳʨʘʞʘʣʘʩʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʥʦʛʦʩʣʦʡʥʦʩʪʠ ʠ ʰʠʨʦʢʠʭ ʰʪʨʠʭʦʚ. ʎʚʝʪ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʦʜʭʦʜʘ ʢ ʪʝʤʘʤ ʧʦʣʥʳʤ ʷʨʢʠʭ ʵʤʦʮʠʡ, ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʞʘʩʘ ʠ ʩʪʨʘʭʘ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʭʫʜʦʞʥʠʢʦʚ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʷʚʣʷʝʪʩʷ ʕʜʚʘʨʜ 

ʄʫʥʢ. ʕʢʩʧʨʝʩʩʠʦʥʠʟʤ ʧʨʠʟʚʘʥ ʚʳʟʳʚʘʪʴ ʵʤʦʮʠʠ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʠʣʠ ʧʝʨʝʜʘʚʘʪʴ 

ʨʝʘʣʴʥʦʩʪʴ. 

ʆʜʥʠʤ ʠʟ ʧʠʦʥʝʨʦʚ ʵʢʩʧʨʝʩʩʠʦʥʠʩʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʙʳʣ ʇʘʙʣʦ ʇʠʢʘʩʩʦ. ʆʥ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʝʥ 

ʢʘʢ ʭʫʜʦʞʥʠʢ ʢʫʙʠʟʤʘ, ʝʛʦ ʨʘʙʦʪʳ ʚʳʜʝʣʷʶʪʩʷ ʧʨʝʜʝʣʴʥʦ ʘʙʩʪʨʘʢʪʥʳʤ ʭʘʨʘʢʪʝʨʦʤ. ʊʚʦʨʯʝʩʪʚʦ ʇʠʢʘʩʩʦ 

ʨʘʟʜʝʣʷʶʪ ʥʘ ʨʘʟʥʳʝ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʝʨʠʦʜʦʚ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʠʥʠʡ ʧʝʨʠʦʜ (1901-

1904 ʛ.ʛ.) ʂʘʨʪʠʥʳ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʣʠ ʠʟ ʩʠʥʝʡ ʤʦʥʦʭʨʦʤʥʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ. ʆʥ 

ʧʨʠʙʝʛʘʝʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʥʠʭ ʠ ʟʝʣʝʥʳʭ ʪʦʥʦʚ ʧʦʩʣʝ ʩʤʝʨʪʠ ʜʨʫʛʘ, ʚʳʨʘʞʘʷ ʯʝʨʝʟ ʮʚʝʪ ʩʚʦʝ 

ʤʝʣʘʥʭʦʣʠʯʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʠʢʘʩʩʦ ʭʦʪʝʣ ʧʝʨʝʜʘʪʴ ʯʫʚʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʩʦʮʠʘʣʴʥʳʝ ʘʫʪʩʘʡʜʝʨʳ, 

ʢ ʠʟʦʙʨʘʞʝʥʠʶ ʢʦʪʦʨʳʭ ʦʥ ʦʙʨʘʱʘʣʩʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ. 
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ɸʙʩʪʨʘʢʪʥʳʡ ʵʢʩʧʨʝʩʩʠʦʥʠʟʤ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ ʵʢʩʧʨʝʩʩʠʦʥʠʟʤʘ, ʥʦ ʚ ʩʚʦʠʭ 

ʮʚʝʪʦʚʳʭ ʨʝʰʝʥʠʷʭ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʩʪʫʧʘʣ, ʥʦ ʠ ʩʦʚʝʨʰʝʥʥʦ ʠʛʥʦʨʠʨʦʚʘʣ ʦʛʨʘʥʠʯʝʥʠʷ ʨʝʘʣʠʟʤʘ. ɺ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʤʦʥʦʭʨʦʤʥʳʝ ʪʝʤʳ ʠ ʛʨʘʜʠʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ, ʟʜʝʩʴ ʚʳʙʠʨʘʣʩʷ ʜʨʫʛʦʡ ʩʧʦʩʦʙ 

ʚʳʙʦʨʘ ʮʚʝʪʦʚ ï ʚʘʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʚʝʪʦʚʦʡ ʢʨʫʛ ʠ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢʠʝ ʮʚʝʪʘ ʦʙʨʘʟʫʶʪ ʪʨʠʘʜʫ ʠʣʠ 

ʢʚʘʜʨʘʪʥʫʶ ʮʚʝʪʦʚʫʶ ʛʘʨʤʦʥʠʶ.  

ɻʘʨʤʦʥʠʠ ʮʚʝʪʘ ʧʦʤʦʛʘʶʪ ʩʦʟʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʙʘʣʘʥʩ, ʥʦ ʦʜʠʥ ʮʚʝʪ ʚ ʢʦʤʧʦʟʠʮʠʠ ʦʙʳʯʥʦ 

ʚʳʙʠʨʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʤʠʥʠʨʫʶʱʝʛʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʟʘʜʘʯʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʮʚʝʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʪʨʘʩʪʦʚ. ʕʪʠ ʮʚʝʪʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʩʪʦʨʦʥʘʭ ʮʚʝʪʦʚʦʛʦ ʢʨʫʛʘ, ʦʥʠ ʚʘʞʥʳ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʚʫʭ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʵʥʝʨʛʠʡ ʥʘ ʦʜʥʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ. ʏʠʩʪʳʝ ʬʦʨʤʳ ʵʪʠʭ ʢʦʥʪʨʘʩʪʥʳʭ ʮʚʝʪʦʚ ʥʝ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʪʦʥʢʠʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʦʪʪʝʥʢʦʚ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʛʣʫʙʠʥʫ ʠ ʫʩʠʣʠʪʴ ʭʘʨʘʢʪʝʨʥʦʩʪʴ.  

ʀʪʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʩʠʭʦʣʦʛʠʠ ʮʚʝʪʘ ʧʦʟʚʦʣʷʝʪ ʭʫʜʦʞʥʠʢʘʤ ʫʤʥʦʞʠʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʩʚʦʝʡ ʨʘʙʦʪʳ ʥʘ ʟʨʠʪʝʣʝʡ, ʚʳʩʪʨʦʠʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʩʚʷʟʠ ʩʦ ʩʚʦʝʡ ʘʫʜʠʪʦʨʠʝʡ. ʍʫʜʦʞʥʠʢʠ 

ʠ ʜʠʟʘʡʥʝʨʳ ʠʟʫʯʘʶʪ ʪʝʦʨʠʶ ʮʚʝʪʘ ʠ ʠʩʧʦʣʴʟʫʶʪ ʩʠʣʫ ʮʚʝʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʪʨʷʩʘʶʱʠʭ ʚʠʟʫʘʣʴʥʳʭ 

ʵʬʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʘʡʜʫʪ ʦʪʢʣʠʢ ʫ ʘʫʜʠʪʦʨʠʠ ʠʟ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʠ ʷʟʳʢʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɹʫʜʴ ʪʦ 

ʷʨʢʘʷ ʨʝʢʣʘʤʘ, ʟʘʭʚʘʪʳʚʘʶʱʠʡ ʚʠʨʪʫʘʣʴʥʳʡ ʦʧʳʪ ʠʣʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʠʥʩʪʘʣʣʷʮʠʠ, ï 

ʮʚʝʪ ʩʣʫʞʠʪ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʟʳʢʦʤ, ʧʨʝʦʜʦʣʝʚʘʶʱʠʤ ʤʝʥʪʘʣʴʥʳʝ ʠ ʷʟʳʢʦʚʳʝ ʙʘʨʴʝʨʳ, ʧʝʨʝʜʘʶʱʠʤ 

ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʉʠʣʘ ʮʚʝʪʘ, ʧʨʦʷʚʣʝʥʥʘʷ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ ʠʩʢʫʩʩʪʚʘ, ʟʘʢʣʶʯʘʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʚ ʝʛʦ ʚʠʟʫʘʣʴʥʦʤ ʦʯʘʨʦʚʘʥʠʠ, ʥʦ ʠ ʚ ʝʛʦ ʛʣʫʙʦʢʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʧʩʠʭʠʢʫ 

ʯʝʣʦʚʝʢʘ.  
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THE USE OF MODERN ENGLISH SLANG IN POPULAR MUSIC 

 
The paper describes the use of slang in modern popular music. We have studied the main methods of slang 

formation and elicited the most productive models. The paper also examines the role of slang and its influence on 

the modern language. 
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ʗʟʳʢ, ʢʘʢ ʜʠʥʘʤʠʯʥʘʷ ʠ ʞʠʚʘʷ ʩʫʱʥʦʩʪʴ, ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʡ ʵʚʦʣʶʮʠʠ, ʦʪʨʘʞʘʷ 

ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʡʩʷ ʭʘʨʘʢʪʝʨ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʧʳʪʘ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʝʥʛʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʝʛʦ ʵʬʝʤʝʨʥʦʡ ʧʨʠʨʦʜʝ, ʥʦ ʠ ʚ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʘʚʠʪʴ ʚ ʪʫʧʠʢ ʪʨʘʜʠʮʠʦʥʥʳʡ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʉʣʝʥʛʦʚʳʝ ʪʝʨʤʠʥʳ ʤʦʛʫʪ ʙʳʩʪʨʦ ʧʦʷʚʣʷʪʴʩʷ, ʟʘʚʦʝʚʳʚʘʪʴ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ 

ʫʩʪʘʨʝʚʘʪʴ ʩ ʧʦʨʘʟʠʪʝʣʴʥʦʡ ʙʳʩʪʨʦʪʦʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʬʠʢʩʘʮʠʶ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʵʪʦʡ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʵʬʝʤʝʨʳ. ɹʦʣʝʝ ʪʦʛʦ, ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʦʩʥʦʚʳ ʩʣʝʥʛʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʛʦ 

ʤʥʦʛʦʛʨʘʥʥʦʩʪʠ, ʯʘʩʪʦ ʩʣʫʞʘ ʦʪʨʘʞʝʥʠʝʤ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʦʨʤ, ʩʫʙʢʫʣʴʪʫʨ ʠ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʡʩʷ 

ʜʠʥʘʤʠʢʠ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʦʙʱʝʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʫʶ ʵʧʦʭʫ, ʢʦʛʜʘ ʮʠʬʨʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ 

ʛʣʦʙʘʣʴʥʘʷ ʩʚʷʟʴ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʳʤʠ ʘʩʧʝʢʪʘʤʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʝʥʛʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʉʣʝʥʛ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ 

ʦʪʧʝʯʘʪʢʦʤ ʧʘʣʴʮʘ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʥʷʪʴ ʵʚʦʣʶʮʠʶ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʨʘʟʣʠʯʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʇʦʥʠʤʘʥʠʝ ʩʣʝʥʛʘ - ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʟʘʜʘʯʘ; ʵʪʦ ʚʘʞʥʝʡʰʠʡ ʢʣʶʯ ʢ 

ʨʘʩʰʠʬʨʦʚʢʝ ʥʶʘʥʩʦʚ ʦʙʱʝʥʠʷ ʚ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʨʘʩʩʤʦʪʨʠʤ ʧʦʥʷʪʠʝ çʩʣʝʥʛè. ʆ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʫʯʝʥʳʝ-ʬʠʣʦʣʦʛʠ ʜʦ ʩʠʭ ʧʦʨ 

ʩʧʦʨʷʪ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʟʨʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ ɸ. ɹʘʨʨʝʨʝ ʠ ʏ. ɻ. ʃʠʣʘʥʜʘ, ʩʣʦʚʦ ñslangò 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʘʥʛʣʦ-ʩʘʢʩʦʥʩʢʦʛʦ ʷʟʳʢʘ ʦʪ ʩʣʦʚʘ ñslangaò, ʯʪʦ ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʦʟʥʘʯʘʝʪ çʦʙʦʨʦʪ 

ʨʝʯʠè [1, ʩ. 268]. ɺ ʵʪʠʤʦʣʦʛʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ ʈ. ʂ. ɹʘʨʥʭʘʨʪʘ ʩʣʦʚʦ ñslangò ʠʤʝʝʪ ʩʢʘʥʜʠʥʘʚʩʢʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʪ.ʢ. ʚ ʥʦʨʚʝʞʩʢʦʤ ʷʟʳʢʝ ʩʫʱʝʩʪʚʫʝʪ ʩʣʦʚʦ ñslengò, ʢʦʪʦʨʦʝ ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʦʟʥʘʯʘʝʪ 

çʦʩʦʙʳʡ ʩʪʠʣʴ ʨʝʯʠ ʠ ʧʠʩʴʤʘè [2, ʩ. 468]. ʊʘʢʞʝ, ʩʦʛʣʘʩʥʦ ɺ. ɸ. ʍʦʤʷʢʦʚʫ, ʪʝʨʤʠʥ çʩʣʝʥʛè ʩʥʘʯʘʣʘ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ 1756 ʛʦʜʫ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʷʟʳʢʘ ʥʠʟʢʦʛʦ ʚʫʣʴʛʘʨʥʦʛʦ ʪʠʧʘ, ʟʘʪʝʤ ʩ 1802 ʛʦʜʘ ʦʥ ʩʪʘʣ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ çʞʘʨʛʦʥ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ ʠʣʠ ʧʝʨʠʦʜʘè, ʘ ʩ 1818 ʛʦʜʘ ʢʘʢ çʷʟʳʢ ʚʳʩʦʢʦʛʦ 

ʨʘʟʛʦʚʦʨʥʦʛʦ ʪʠʧʘ, ʥʠʞʝ ʫʨʦʚʥʷ ʧʨʦʩʚʝʱʝʥʥʦʛʦ ʷʟʳʢʘè [3, ʩ. 96]. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʪʝʦʨʠʷ ʦ 

ʮʳʛʘʥʩʢʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʩʣʝʥʛʘ. ʃʠʥʛʚʠʩʪʳ ɸ. ɹʘʨʨʝʨʝ ʠ ʏ. ɻ. ʃʠʣʘʥʜ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʩʣʦʚʦ 

ʚʦʩʭʦʜʠʪ ʢ ʠʥʜʫʠʩʪʩʢʦʤʫ ñswangiaò ʠ ʙʳʣʦ ʚʚʝʜʝʥʦ ʮʳʛʘʥʘʤʠ ʚ ɽʚʨʦʧʝ, ʛʜʝ çʩʣʝʥʛè ʦʟʥʘʯʘʣ ʩʚʦʝʛʦ ʨʦʜʘ 

çʪʝʘʪʨʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝè ʠʣʠ çʨʘʟʚʣʝʢʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫè [1, ʩ. 269]. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ɼ. ʂ. ʍʦʪʪʝʥ 

ʩʯʠʪʘʝʪ, ʯʪʦ ñslangò ʠʤʝʝʪ ʮʳʛʘʥʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʩʚʷʟʳʚʘʝʪ ʝʛʦ ʩ ʩʣʦʚʦʤ ñgipsyò (ʘʨʛʦ, ʪʘʡʥʳʡ ʷʟʳʢ) 

[4, ʩ. 46]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʪʝʨʤʠʥʘ çʩʣʝʥʛè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʠʩʪʦʨʠʶ ʩ 

ʚʦʟʤʦʞʥʳʤ ʚʣʠʷʥʠʝʤ ʘʥʛʣʦʩʘʢʩʦʥʩʢʦʛʦ, ʩʢʘʥʜʠʥʘʚʩʢʦʛʦ, ʬʨʘʥʮʫʟʩʢʦʛʦ ʠ ʮʳʛʘʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʷʟʳʢʝ çʩʣʝʥʛè - ʵʢʩʧʨʝʩʩʠʚʥʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʢʨʘʰʝʥʥʘʷ ʣʝʢʩʠʢʘ ʨʘʟʛʦʚʦʨʥʦʡ 

ʨʝʯʠ, ʦʪʢʣʦʥʷʶʱʘʷʩʷ ʦʪ ʧʨʠʥʷʪʦʡ ʣʠʪʝʨʘʪʫʨʥʦʡ ʷʟʳʢʦʚʦʡ ʥʦʨʤʳ [5, ʩ. 142]. 

ɺʦʟʤʦʞʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʷʚʣʝʥʠʷ ʩʣʝʥʛʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷʶʪʩʷ: 

- ʨʘʟʚʠʪʠʝ IT-ʪʝʭʥʦʣʦʛʠʡ; 

- ʞʝʣʘʥʠʝ ʤʦʣʦʜʝʞʠ ʦʪʣʠʯʘʪʴʩʷ, ʘ ʪʘʢʞʝ ʝʸ ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʘʤʦʚʳʨʘʞʝʥʠʶ; 

- ʚʣʠʷʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʧ-ʠʥʜʫʩʪʨʠʠ (ʤʫʟʳʢʘ, ʢʠʥʦ, ʠʥʪʝʨʥʝʪ). 

ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʩʣʝʥʛ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʦʣʦʜʝʞʠ. ʀʤʝʥʥʦ ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʠ ʫʣʫʯʰʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʦʡ 

ʣʝʢʩʠʢʠ. 

ʉʣʦʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʩʣʝʥʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʫʞʝ ʧʨʦʯʥʦ ʚʦʰʣʠ 

ʚ ʷʟʳʢ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʪʦʣʢʦʚʳʭ ʩʣʦʚʘʨʷʭ (ʥʘʧʨʠʤʝʨ, Merriam-Webster dictionary), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ 

ʥʝ ʠʤʝʶʪ ʵʪʦʛʦ ʩʪʘʪʫʩʘ, ʠ ʜʣʷ ʠʭ ʧʦʥʠʤʘʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʦʙʨʘʱʘʪʴʩʷ ʢ ʠʥʪʝʨʥʝʪ-ʬʦʨʫʤʘʤ, ʙʣʦʛʘʤ 

ʥʦʩʠʪʝʣʝʡ ʷʟʳʢʘ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʦʥʣʘʡʥ-ʩʣʦʚʘʨʷʤ ʩʣʝʥʛʘ (ʥʘʧʨʠʤʝʨ, Urban Dictionary). 

 ɺʣʠʷʥʠʝ ʧʦʧʫʣʷʨʥʦʡ ʤʫʟʳʢʠ ʥʘ ʷʟʳʢ - ʜʠʥʘʤʠʯʥʦʝ ʠ ʤʥʦʛʦʛʨʘʥʥʦʝ ʷʚʣʝʥʠʝ, ʦʭʚʘʪʳʚʘʶʱʝʝ ʚʝʢʘ 

ʠ ʧʨʝʦʜʦʣʝʚʘʶʱʝʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ. ʆʪ ʙʣʶʟʘ ʜʦ ʭʠʧ-ʭʦʧʘ, ʧʦʧʫʣʷʨʥʘʷ ʤʫʟʳʢʘ ʧʦʩʪʦʷʥʥʦ 

ʬʦʨʤʠʨʫʝʪ ʷʟʳʢʦʚʳʝ ʚʳʨʘʞʝʥʠʷ, ʦʪʨʘʞʘʷ ʠ ʚʣʠʷʷ ʥʘ ʢʫʣʴʪʫʨʥʳʝ ʥʦʨʤʳ, ʠʜʝʥʪʠʯʥʦʩʪʴ ʠ ʩʦʮʠʘʣʴʥʫʶ 

ʜʠʥʘʤʠʢʫ. ɹʣʘʛʦʜʘʨʷ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʟʳʩʢʘʥʠʷʤ ʤʳ ʧʦʣʫʯʘʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʛʣʫʙʦʢʦʡ ʠ ʧʨʦʯʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʦʧʫʣʷʨʥʦʡ ʤʫʟʳʢʦʡ ʠ ʵʚʦʣʶʮʠʝʡ ʷʟʳʢʘ. ʊʠʤʦʪʠ ɼ. ʊʝʡʣʦʨ 
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ʘʥʘʣʠʟʠʨʫʝʪ ʚʣʠʷʥʠʝ ʛʣʦʙʘʣʠʟʘʮʠʠ ʥʘ ʧʦʧʫʣʷʨʥʫʶ ʤʫʟʳʢʘʣʴʥʫʶ ʠʥʜʫʩʪʨʠʶ ʠ ʷʟʳʢ, ʧʦʜʯʝʨʢʠʚʘʷ 

ʧʦʷʚʣʝʥʠʝ ʛʠʙʨʠʜʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʞʘʥʨʦʚ ʠ ʘʜʘʧʪʘʮʠʶ ʷʟʳʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨʥʳʭ 

ʢʦʥʪʝʢʩʪʦʚ. ʆʥ ʧʨʠʭʦʜʠʪ ʢ ʤʥʝʥʠʶ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʧʦʧʫʣʷʨʥʦʡ ʤʫʟʳʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ ʨʘʟʚʠʪʠʶ ʷʟʳʢʘ ʚ 

ʮʝʣʦʤ. [6, ʩ. 234-237]. 

ɸʥʘʣʠʟʠʨʫʷ ʥʘʫʯʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟ ʧʦʧʫʣʷʨʥʦʡ ʢʫʣʴʪʫʨʳ, ʤʳ ʧʨʠʰʣʠ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʩʣʝʥʛʘ ʚ ʧʦʧ-ʤʫʟʳʢʫ ʠʤʝʝʪ ʛʣʫʙʦʢʠʝ ʢʦʨʥʠ ʚ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʨʦʜʩʪʚʝʥʥʦʩʪʠ, ʢʫʣʴʪʫʨʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʫʩʠʣʝʥʠʶ ʣʠʨʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. ɺ ʜʠʩʩʝʨʪʘʮʠʠ ɸ. ʇʘʪʝʣʴ 

[7] ʠʩʩʣʝʜʫʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʷʟʳʢʦʤ, ʠʜʝʥʪʠʯʥʦʩʪʴʶ ʠ ʧʦʧʫʣʷʨʥʦʡ ʤʫʟʳʢʦʡ ʚ ʢʦʥʪʝʢʩʪʝ ʭʠʧ-ʭʦʧ 

ʢʫʣʴʪʫʨʳ. ɺ ʥʝʡ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʷʟʳʢʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʵʧ-ʣʠʨʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʝʥʛʘ, ʠ 

ʦʙʩʫʞʜʘʝʪʩʷ, ʢʘʢ ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʚ ʭʠʧ-

ʭʦʧ ʩʦʦʙʱʝʩʪʚʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ɺ. ɺʝʨʥʝʨʘ [8, ʩ. 16-18] ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʝʩʥʠ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʨʘʟʛʦʚʦʨʥʳʡ ʷʟʳʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʝʥʛ, ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʫʜʫʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʘʫʜʠʪʦʨʠʝʡ ʢʘʢ 

ʘʫʪʝʥʪʠʯʥʳʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ ʫʙʝʜʠʪʝʣʴʥʳʝ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʯʫʚʩʪʚʘ ʪʦʚʘʨʠʱʝʩʪʚʘ 

ʫ ʩʣʫʰʘʪʝʣʝʡ, ʫʩʠʣʠʚʘʷ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʢʘʢ ʩ ʠʩʧʦʣʥʠʪʝʣʝʤ, ʪʘʢ ʠ ʩ ʤʫʟʳʢʦʡ.  

ʅʝʧʨʠʥʫʞʜʝʥʥʦʩʪʴ ʠ ʥʝʬʦʨʤʘʣʴʥʦʩʪʴ ʩʣʝʥʛʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʧ-ʤʫʟʳʢʠ, ʜʝʣʘʷ ʝʝ 

ʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ ʜʣʷ ʩʘʤʦʡ ʨʘʟʥʦʡ ʘʫʜʠʪʦʨʠʠ, ʫʩʠʣʠʚʘʶʪ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʨʝʟʦʥʘʥʩ 

ʪʝʢʩʪʦʚ, ʧʦʟʚʦʣʷʷ ʘʨʪʠʩʪʘʤ ʚ ʩʞʘʪʦʡ ʬʦʨʤʝ ʧʝʨʝʜʘʪʴ ʥʶʘʥʩʳ ʯʫʚʩʪʚ ʠ ʦʪʥʦʰʝʥʠʷ. ʇʦʧʫʣʷʨʥʳʝ ʧʝʩʥʠ 

ʦʪʨʘʞʘʶʪ ʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʢʫʣʴʪʫʨʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʷʟʳʢʦʚʳʝ ʥʦʨʤʳ. ʀʩʧʦʣʴʟʫʷ ʩʣʝʥʛ, 

ʘʨʪʠʩʪʳ ʟʘʙʦʪʷʪʩʷ ʦ ʪʦʤ, ʯʪʦʙʳ ʠʭ ʤʫʟʳʢʘ ʦʩʪʘʚʘʣʘʩʴ ʘʢʪʫʘʣʴʥʦʡ ʠ ʦʪʚʝʯʘʣʘ ʤʝʥʷʶʱʠʤʩʷ ʚʢʫʩʘʤ ʠ 

ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʠʭ ʘʫʜʠʪʦʨʠʠ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʢʩʪʳ ʧʦʧʫʣʷʨʥʳʭ ʧʝʩʝʥ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʣʝʥʛʘ, ʘʢʪʫʘʣʴʥʦʛʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʆʩʥʦʚʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʧʝʩʥʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʛʣʦʷʟʳʯʥʳʭ 

ʠʩʧʦʣʥʠʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ɼʨʝʡʢ, ʃʠʣ ʋʵʡʥ, ʇʠʥʢʇʘʥʪʝʨʘʩ, ɼʞ. ʂʦʣʠ, ɸʨʠʘʥʘ ɻʨʘʥʜʝ, ʂʘʣʠʠʠ, ɼʞʘʩʪʠʥ 

ʊʠʤʙʝʨʣʝʡʢ, ʂʣʵʨ ʈʦʩʠʥʢʨʘʥʮ, ʈʘʷʥ ɻʦʩʣʠʥʛ, ʃʠʣ ʇʘʤʧ, ɼʫʘ ʃʠʧʘ, ʊʨʵʚʠʩ ʉʢʦʪʪ, ʄʝʛʘʥ ɿʝ ʉʪʘʣʝʡʰʥ, 

ɹʝʡʦʥʩʝ, ɼʈɸʄ, ʗʥʛ ʊʘʛ, ʏʝʡʥʩʤʦʢʝʨʩ, ʅʠʢʠ ʄʠʥʘʞ, ɼɾʀɼ, ɼʞ-ʀʟʠ, ɼʞʝʡ-ɿʠ, ʂʵʪʠ ʇʝʨʨʠ, ʂʩʘʥʘʢʠʥ 

ʉʢʘʡʚʦʢ, ɼʦʞʘ ʂʵʪ, ɼʞʘʩʪʠʥ ɹʠʙʝʨ, ʂʨʠʩ ɹʨʘʫʥ, ʃʠʣ ɼʘʨʢ, ʇʦʣ ʈʘʩʩʝʣ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʥʘ ʤʘʪʝʨʠʘʣʝ ʦʢʦʣʦ 300 ʧʝʩʝʥ. 

ʀʟʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʝʥʛʘ:  

1. ɸʙʙʨʝʚʠʘʪʫʨʳ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʧʝʨʚʳʭ ʙʫʢʚ ʚ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʭ [9]. ʅʘʡʜʝʥʥʳʝ ʥʘʤʠ 

ʧʨʠʤʝʨʳ ʷʚʣʷʶʪʩʷ ʘʢʨʦʥʠʤʘʤʠ, ʪ.ʝ. ʯʠʪʘʶʪʩʷ ʢʘʢ ʝʜʠʥʦʝ ʩʣʦʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʧʝʨʝʚʦʜʝ ʧʨʠʤʝʨʦʚ ʤʳ ʪʘʢʞʝ ʧʦʩʪʘʨʘʣʠʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʣʦʜʝʞʥʳʡ ʩʣʝʥʛ.  

- FOMO  ï Fear of missing out, ʪ.ʝ. çʩʪʨʘʭ ʧʨʦʧʫʩʪʠʪʴ ʯʪʦ-ʪʦè [10]: ñI canôt skip this party, I have 

serious FOMOò (Drake ñHotline Blingò) ï çʅʝ ʤʦʛʫ ʧʨʦʧʫʩʪʠʪʴ ʵʪʫ ʚʝʯʝʨʠʥʢʫ, ʫ ʤʝʥʷ ʌʆʄʆè. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʘʢʨʦʥʠʤ ʙʳʣ ʟʘʠʤʩʪʚʦʚʘʥ ʚ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʛʜʝ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çʩʠʥʜʨʦʤ ʌʆʄʆè 

ʠʣʠ çʩʠʥʜʨʦʤ ʫʧʫʱʝʥʥʦʡ ʚʳʛʦʜʳè;  

- GOAT  ï Greatest of All Time - çʚʝʣʠʯʘʡʰʠʡ ʥʘ ʚʩʝ ʚʨʝʤʝʥʘè [10]: ñLeBron James is the GOAT in 

basketballò (Lil Wayne ñGOATò) ï çʃʝʙʨʦʥɼʞʝʡʤʩ ï ʢʦʨʦʣʴ ʙʘʩʢʝʪʙʦʣʘè; 

- BAE ï Before Anyone Else, ʜʦʩʣʦʚʥʦ: çʨʘʥʴʰʝ ʜʨʫʛʠʭè, ʣʘʩʢʦʚʦʝ ʧʨʦʟʚʠʱʝ ʜʣʷ ʧʘʨʪʥʝʨʘ ʚ 

ʨʦʤʘʥʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ, ʩʦʢʨʘʱʝʥʠʝ ʦʪ ñbabeò [11]. ɼʘʥʥʳʡ ʧʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʙʨʠʜ 

ʘʙʙʨʝʚʠʘʪʫʨʳ ʠ ʫʩʝʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ: ñDate night with my baeò (J. Cole ñNo Role Modelzò) ï çʉʚʠʜʘʥʠʝ ʩ 

ʤʦʝʡ ʤʘʣʳʰʢʦʡè; 

2. ʀʟʤʝʥʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʣʠʢʘ ʩʣʦʚʘ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʧʨʦʜʫʢʪʠʚʥʳʤ ʜʣʷ 

ʩʣʝʥʛʘ, ʤʳ ʚʳʜʝʣʷʝʤ ʟʜʝʩʴ ʜʚʝ ʤʦʜʝʣʠ: 

ʘ) ʥʝʥʦʨʤʠʨʦʚʘʥʥʘʷ ʦʨʬʦʛʨʘʬʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ: 

- yutes ʦʙʨʘʟʦʚʘʥʦ ʦʪ ñyouthò ï ʤʦʣʦʜʝʞʴ [11]: ñIôm a trap boy and she like good yutesò 

(PinkPantheress ñNice to meet youò) ï çʗ ï ʜʠʣʝʨ, ʘ ʝʡ ʥʨʘʚʷʪʩʷ ʨʦʚʥʳʝ ʧʘʮʘʥʳè;  

- shawty (ʦʪ shorty)ï ʙʣʠʟʢʠʡ ʜʨʫʛ, ʩ ʢʦʪʦʨʳʤ ʫ ʚʘʩ ʦʯʝʥʴ ʪʝʧʣʳʝ ʦʪʥʦʰʝʥʠʷ [11]: ñWith you 

Shawty, with you under the mistletoe.ò (Justin Bieber ñMistletoeò) ï çʉ ʪʦʙʦʡ, ʤʦʷ ʤʠʣʘʷ, ʧʦʜ ʦʤʝʣʦʡè;  

- hunnid bands (ʦʪ hundred dollar bands) ï ʙʫʤʘʞʥʘʷ ʣʝʥʪʘ, ʢʦʪʦʨʦʡ ʦʙʝʨʥʫʪʘ ʧʘʯʢʘ ʠʟ ʩʪʘ 100-

ʜʦʣʣʘʨʦʚʳʭ ʢʫʧʶʨ [11]: ñHunnid bands, make it rain on itò (Chris Brown ñUnder The Influenceò) ï çʋʩʪʨʦʠʤ 

ʜʦʞʜʴ ʠʟ ʙʘʢʩʦʚè;  

- dawg ï ʙʣʠʟʢʠʡ ʜʨʫʛ [11], ʥʘʧʨʠʤʝʨ: ñI pray all of my dawgs stay so paidò (Lil  Durk ñAll  My Lifeò) 

ï çʗ ʤʦʣʶʩʴ, ʯʪʦʙʳ ʫ ʚʩʝʭ ʤʦʠʭ ʜʨʫʟʝʡ ʚʩʝ ʙʳʣʦ ʦʢʝʡè; 

- boo thang ï ʦʪ ñbooò ï çʨʦʤʘʥʪʠʯʝʩʢʠʡ ʧʘʨʪʥʝʨè ʠ ñthingò ï çʚʝʱʴè: çʯʝʣʦʚʝʢ, ʩ ʢʦʪʦʨʳʤ ʢʪʦ-ʪʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʦʬʠʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʷʭè [11], ʥʘʧʨʠʤʝʨ: ñYou my lil ' boo thangò (Paul Russell ñLil  Boo 

Thangò) ï çʊʳ ʤʦʡ ʢʨʘʰè. 

ʙ) ʫʩʝʯʝʥʠʝ ï ʩʦʢʨʘʱʝʥʠʝ ʩʣʦʚʘ ʧʫʪʝʤ ʫʜʘʣʝʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʛʦʚ [10]. ʇʨʠʚʝʜʝʤ 

ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ:  

- bae ï ʫʧʦʤʠʥʘʚʰʝʝʩʷ ʨʘʥʝʝ ʩʦʢʨʘʱʝʥʠʝ ʦʪ ñbabeò: ñDate night with my baeò (J. Cole ñNo Role 

Modelzò ) ï çʉʚʠʜʘʥʠʝ ʩ ʤʦʝʡ ʤʘʣʳʰʢʦʡè;  

https://genius.com/30051499/Pinkpantheress-nice-to-meet-you/Im-a-trap-boy-and-she-like-good-yutes-if-i-member-correctly-im-not-her-type-aah
https://genius.com/4574367/Justin-bieber-mistletoe/I-dont-wanna-miss-out-on-the-holiday-but-i-cant-stop-staring-at-your-face-i-should-be-playing-in-the-winter-snow-but-ima-be-under-the-mistletoe
https://genius.com/4574367/Justin-bieber-mistletoe/I-dont-wanna-miss-out-on-the-holiday-but-i-cant-stop-staring-at-your-face-i-should-be-playing-in-the-winter-snow-but-ima-be-under-the-mistletoe
https://genius.com/29468153/Chris-brown-under-the-influence/Hunnid-bands-make-it-rain-on-it
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- jelly  ï ʩʦʢʨʘʱʝʥʠʝ ʦʪ ñjealousò [10]: ñSheôs totally jelly of your successò (Ariana Grande ft. Iggy 

Azalea ñProblemò) ï çʆʥʘ ʟʘʚʠʜʫʝʪ ʪʚʦʝʤʫ ʫʩʧʝʭʫè;  

- tat ï ʩʦʢʨʘʱʝʥʠʝ ʦʪ ñtattooò [10]: ñHood b*tch, tat her gang 'fore she tat her nameò (Drake ñRich 

Baby Daddyò) ï çʉé, ʦʥʘ ʩʜʝʣʘʣʘ ʪʘʪʫʰʢʫ ʩʦ ʩʚʦʝʡ ʙʘʥʜʦʡ ʨʘʥʴʰʝ, ʯʝʤ ʩʦ ʩʚʦʠʤ ʠʤʝʥʝʤè;  

- lo ï ʩʦʢʨʘʱʝʥʠʝ ʦʪ ñlocationò [11]: ñI call and they drop the loò (Kaliii  ñArea Codesò) ï çʗ ʟʚʦʥʶ, ʠ 

ʦʥʠ ʩʢʠʜʳʚʘʶʪ ʛʝʦè. 

3. ʉʣʦʞʝʥʠʝ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʩʣʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʜʥʦʛʦ [9]. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ: 

- chillax ï ʦʪ ñchill and relaxò ï çʦʪʜʳʭʘʪʴè [10]: ñLetôs just chillax at home tonightò (Justin Timberlake 

ñCanôt Stop the Feeling!ò) ï çɼʘʚʘʡ ʧʦʯʠʣʣʠʤ ʜʦʤʘ ʚʝʯʝʨʦʤè;  

- pizookies ï ʦʪ ñpizza and cookiesò ï çʚʳʧʠʪʴ ʥʝʤʥʦʛʦ ʜʣʷ ʚʝʩʝʣʴʷè [11]: ñWatch the stars then get 

pizookiesò (Claire Rosinkranz ñScrew timeò) ï çʇʦʩʤʦʪʨʠʤ ʥʘ ʟʚʝʟʜʳ, ʘ ʧʦʪʦʤ ʪʷʧʥʝʤ ʥʝʤʥʦʛʦè. ɿʜʝʩʴ ʪʘʢʞʝ 

ʠʤʝʝʪ ʤʝʩʪʦ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʟʥʘʯʝʥʠʷ, ʪ.ʢ. pizzokies ʠʟʥʘʯʘʣʴʥʦ ʦʙʦʟʥʘʯʘʣʦ ʜʝʩʝʨʪ. 

- Kenergy ï ñKen and energyò, ʩʧʦʩʦʙʥʦʩʪʴ ʙʨʦʩʠʪʴ ʚʳʟʦʚ ʛʝʥʜʝʨʥʳʤ ʩʪʝʨʝʦʪʠʧʘʤ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚ, ʯʪʦ ʜʣʷ ʤʫʞʯʠʥʳ ʥʝʪ ʥʠʯʝʛʦ ʧʣʦʭʦʛʦ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʞʝʥʱʠʥʝ ʟʘʥʷʪʴ 

ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʠʣʠ ʧʨʠʥʷʪʴ ʩʚʦʶ ʞʝʥʩʢʫʶ ʩʪʦʨʦʥʫ [11]: ñCan you feel the Kenergy?ò (Ryan Gosling 

ñIôm Just Kenò) ï çʏʫʚʩʪʚʫʝʰʴ ʚʘʡʙ ʂʝʥʘ?è 

4. ʉʝʤʘʥʪʠʯʝʩʢʠʡ ʩʜʚʠʛ, ʪ.ʝ. ʠʟʤʝʥʝʥʠʝ ʣʝʢʩʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʩʣʦʚʘ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ 

ʧʨʠʤʝʨʦʚ, ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʧʨʦʜʫʢʪʠʚʥʳʤ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʝʥʛʘ. ɿʜʝʩʴ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ:  

ʘ) ʘʧʝʣʣʷʪʠʚʘʮʠʷ ï ʧʝʨʝʭʦʜ ʠʤʝʥʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚ ʥʘʨʠʮʘʪʝʣʴʥʦʝ [9]. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ 

ʧʨʠʤʝʨʳ:  

- Gucci ï ʦʪ ʥʘʟʚʘʥʠʷ ʤʠʨʦʚʦʛʦ ʙʨʝʥʜʘ, ʦʟʥʘʯʘʝʪ çʢʨʫʪʦʡ, ʢʣʘʩʩʥʳʡè [11]: ñEverythingôs Gucci, no 

worriesò (Lil  Pump ñGucci Gangò) ï çɺʩʝ ʢʫʣ, ʥʝ ʧʘʨʴʩʷè;  

- go Houdini  ï ʦʪ ʠʤʝʥʠ ʠʟʚʝʩʪʥʦʛʦ ʠʣʣʶʟʠʦʥʠʩʪʘ, ʟʥʘʯʝʥʠʝ ï çʠʩʯʝʟʥʫʪʴ, ʩʙʝʞʘʪʴ ʦʪ ʢʦʛʦ-ʪʦè 

[10], ʥʘʧʨʠʤʝʨ: ñCatch me or I go Houdiniò (Dua Lipa ñHoudiniò) ï çʇʦʡʤʘʡ ʤʝʥʷ ʠʣʠ ʷ ʣʠʚʥʫè.  

ʙ) ʤʝʪʘʬʦʨʘ ï ʯʨʝʟʚʳʯʘʡʥʦ ʧʨʦʜʫʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʦʛʦ, ʩʣʝʥʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩʣʦʚʘ. 

ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ: 

- savage ï ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʣʦʚʘ ï çʚʘʨʚʘʨè, çʜʠʢʘʨʴè; ʩʣʝʥʛʦʚʦʝ ʞʝ ï çʙʝʩʩʪʨʘʰʥʳʡè, 

ʠ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʦʥʦ ʫʞʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʠʤʝʥʪʘ [10]: ñSheôs a savage on the dance floorò (Megan Thee 

Stallion ñSavageò) ï çɽʝ ʜʚʠʞʝʥʠʷ ʥʘ ʪʘʥʮʧʦʣʝ ʧʨʦʩʪʦ ʠʤʙʘè;  

- throw shade ï ʜʦʩʣʦʚʥʦ ï çʙʨʦʩʘʪʴ ʪʝʥʴè, ʥʦ ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ ʩʣʝʥʛʝ ʧʨʠʦʙʨʝʣʦ ʟʥʘʯʝʥʠʝ 

çʦʩʢʦʨʙʣʷʪʴ ʢʦʛʦ-ʣʠʙʦè [10]: ñSheôs always throwing shade at her co-workersò (Beyonc® ñFlawlessò) ï çʆʥʘ 

ʚʝʯʥʦ ʭʝʡʪʠʪ ʩʚʦʠʭ ʢʦʣʣʝʛè; 

- squad ï çʛʨʫʧʧʘ ʣʶʜʝʡè, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʣʝʥʛʝ ʦʙʦʟʥʘʯʘʝʪ ʛʨʫʧʧʫ ʙʣʠʟʢʠʭ ʜʨʫʟʝʡ [10], 

ʥʘʧʨʠʤʝʨ: ñRolling with my squad to the clubò (DRAM ft. Lil  Yachty ñBroccoliò) ï çɽʜʝʤ ʩʦ ʩʢʚʘʜʦʤ ʚ 

ʢʣʫʙʝʰʥʠʢè;  

- ghost ï çʧʨʠʟʨʘʢè, ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ ʩʣʝʥʛʝ ʧʨʠʦʙʨʝʣʦ ʟʥʘʯʝʥʠʝ çʠʩʯʝʟʥʫʪʴ, ʥʠ ʩ ʢʝʤ ʥʝ ʦʙʱʘʪʴʩʷè 

[10]: ñHe totally ghosted me after the first dateò (Ariana Grande ñGhostinôò) ï çʆʥ ʤʦʨʦʟʥʫʣʩʷ ʩʨʘʟʫ ʧʦʩʣʝ 

ʧʝʨʚʦʛʦ ʩʚʠʜʘʥʠʷè;  

- cap ï ʤʥʦʛʦʟʥʘʯʥʦʝ ʩʣʦʚʦ, ʠʤʝʝʪ ʩʣʝʥʛʦʚʦʝ ʟʥʘʯʝʥʠʝ çʦʙʤʘʥʳʚʘʪʴ, ʣʛʘʪʴè [11]: ñI donôt believe 

him, heôs cappingò (Young Thug ft. J. Cole, Travis Scott ñThe Londonò) ï çɺʩʝ, ʯʪʦ ʦʥ ʛʦʚʦʨʠʪ ï ʬʝʡʢè;  

- clout ï ʥʝʡʪʨʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ çʫʜʘʨʠʪʴ ʩ ʩʠʣʦʡè, ʚ ʙʨʠʪʘʥʩʢʦʤ ʩʣʝʥʛʝ ʞʝ ʦʙʦʟʥʘʯʘʝʪ ʚʣʠʷʥʠʝ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʦʮʠʘʣʴʥʦʤ ʠ ʦʥʣʘʡʥ ʢʦʥʪʝʢʩʪʘʭ [10]: ñHeôs got a lot of clout on social mediaò (Travis Scott 

ñSicko Modeò) ïçʆʥ ʚʘʞʥʘʷ ʰʠʰʢʘ ʚ ʠʥʝʪʝè;  

- juice ï çʩʦʢè, ʩʣʝʥʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ï çʫʣʠʯʥʳʡ ʘʚʪʦʨʠʪʝʪ ʠʣʠ ʫʚʘʞʝʥʠʝè [11]: ñI still got the juice, 

b*tch, buy a sippieò (Nicki Minaj ñFTCUò) ï çʋ ʤʝʥʷ ʝʱʝ ʝʩʪʴ ʨʝʩʧʝʢʪ, ʩé, ʛʜʝ ʪʚʦʷ ʩʦʩʢʘè;  

- dope ï çʥʘʨʢʦʪʠʯʝʩʢʦʝ ʠʣʠ ʩʝʜʘʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦè, ʩʣʝʥʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ï çʚʧʝʯʘʪʣʷʶʱʠʡ ʠʣʠ 

ʢʣʘʩʩʥʳʡè [10]: ñThat new album is so dope!ò (Jay-Z ft. Alicia Keys ñEmpire State of Mindò) ï çʕʪʦʪ ʘʣʴʙʦʤ 

ʧʨʦʩʪʦ ʧʫʰʢʘè;  

- chill pill  ï ʜʦʩʣʦʚʥʦ çʪʘʙʣʝʪʢʘ ʜʣʷ ʫʩʧʦʢʦʝʥʠʷ ʠʣʠ ʨʘʩʩʣʘʙʣʝʥʠʷ [11]: ñTake a chill pill  (Yeah)ò 

(Xanakin Skywok ñChill pillò) ï çɿʘʯʠʣʣʴʩʷè;  

- vibe ï çʧʨʠʷʪʥʘʷ ʘʪʤʦʩʬʝʨʘ ʠʣʠ ʦʙʩʪʘʥʦʚʢʘè [10]: ñYou could use a revamp with a new vibe, sisò 

(Doja Cat ñPaint the town redò) ï çɿʘʯʠʣʣʴʩʷ ʠ ʧʨʦʯʫʚʩʪʚʫʡ ʵʪʦʪ ʚʘʡʙ, ʧʦʜʨʫʛʘè. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʦʚʦʝ, ʩʣʝʥʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʣʦʚʘ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʦʣʴ ʦʯʝʚʠʜʥʳʤ, ʥʘʧʨʠʤʝʨ:  

- flex ï ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ï çʩʛʠʙʘʪʴʩʷè, ʩʣʝʥʛʦʚʦʝ çʭʚʘʩʪʘʪʴʩʷè [10]: ñHeôs always flexing 

his new sneakersò (Travis Scott ñSicko Modeò) ï çʆʥ ʚʝʯʥʦ ʚʳʧʝʥʜʨʠʚʘʝʪʩʷ ʩʚʦʠʤʠ ʥʦʚʳʤʠ ʢʨʦʩʩʦʚʢʘʤʠè;  

- spill the tea ï ʜʦʩʣʦʚʥʦ çʧʨʦʣʠʪʴ ʯʘʡè, ʩʣʝʥʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ï çʩʧʣʝʪʥʠʯʘʪʴè [10]: ñSpill the tea on 

what happened last night!ò (Ariana Grande ñThank u, nextò) ï çɼʘʚʘʡ ʧʦʛʦʚʦʨʠʤ ʦ ʪʦʤ, ʯʪʦ ʩʣʫʯʠʣʦʩʴ 

ʧʨʦʰʣʦʡ ʥʦʯʴʶ!è;  

https://genius.com/29185335/Ryan-gosling-im-just-ken/Can-you-feel-the-ken-ergy-feels-so-real-my-ken-ergy-can-you-feel-the-ken-ergy-feels-so-real-my-ken-ergy
https://genius.com/30027536/Dua-lipa-houdini/Catch-me-or-i-go-houdini
https://genius.com/30293855/Nicki-minaj-ftcu/I-still-got-the-juice-bitch-buy-a-sippie
https://genius.com/30293855/Nicki-minaj-ftcu/I-still-got-the-juice-bitch-buy-a-sippie
https://genius.com/29212483/Doja-cat-paint-the-town-red/You-could-use-a-revamp-with-a-new-vibe-sis
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- sick ï ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ï çʙʦʣʴʥʦʡ, ʧʨʦʩʪʫʜʠʚʰʠʡʩʷè, ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʩʣʝʥʛʝ ï 

çʚʧʝʯʘʪʣʷʶʱʠʡè [10]: ñThat skate trick was sick!ò (The Chainsmokers ñSick Boyò) ï çʕʪʦʪ ʪʨʶʢ ʥʘ ʩʢʝʡʪʝ 

ʧʨʦʩʪʦ ʠʤʙʘ!è;  

- bust down ï ʥʝʡʪʨʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ï çʩʣʦʤʘʪʴ ʯʪʦ-ʣʠʙʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʣʳè, ʩʣʝʥʛʦʚʦʝ ï 

çʜʦʨʦʛʦʝ ʫʢʨʘʰʝʥʠʝ ʩ ʤʥʦʞʝʩʪʚʦʤ ʙʨʠʣʣʠʘʥʪʦʚ ʚ ʥʝʤè [11]: ñI feel like a bust down when I shine brightò 

(J.I.D ñSurround soundò) ï  çʗ ʧʨʦʩʪʦ ʪʦʧè. 

- pizookies ï ʠʟʥʘʯʘʣʴʥʦ ʦʙʦʟʥʘʯʘʣʦ ʜʝʩʝʨʪ, ʚ ʩʣʝʥʛʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ çʚʳʧʠʪʴ ʥʝʤʥʦʛʦ 

ʜʣʷ ʚʝʩʝʣʴʷè [11]: ñWatch the stars then get pizookiesò (Claire Rosinkranz ñScrew timeò) ï çʇʦʩʤʦʪʨʠʤ ʥʘ 

ʟʚʝʟʜʳ, ʘ ʧʦʪʦʤ ʪʷʧʥʝʤ ʥʝʤʥʦʛʦè. 

ʆʪʜʝʣʴʥʦʛʦ ʫʧʦʤʠʥʘʥʠʷ ʚ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʟʘʩʣʫʞʠʚʘʶʪ ʩʣʦʚʘ ʠ ʚʳʨʘʞʝʥʠʷ, ʨʘʥʝʝ ʫʞʝ ʷʚʣʷʚʰʠʝʩʷ 

ʩʣʝʥʛʦʚʳʤʠ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʣʫʯʠʚʰʠʝ ʝʱʝ ʦʜʥʦ, ʥʦʚʦʝ ʩʣʝʥʛʦʚʦʝ ʟʥʘʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ:  

- lit  ï ʩʣʦʚʦ, ʠʤʝʶʱʝʝ ʩʣʝʥʛʦʚʦʝ ʟʥʘʯʝʥʠʝ çʧʴʷʥʳʡè, ʥʝʜʘʚʥʦ ʧʦʣʫʯʠʣʦ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ 

çʟʘʭʚʘʪʳʚʘʶʱʠʡè ʠʣʠ çʧʨʝʚʦʩʭʦʜʥʳʡè [10]: ñThe party last night was so lit!ò (G-Eazy ft. A$AP Rocky, Cardi 

B ñNo Limitò) ï çʕʪʘ ʚʧʠʩʢʘ ʧʨʦʰʣʦʡ ʥʦʯʴʶ ʧʨʦʩʪʦ ʢʘʡʬ!è 

ʀʪʘʢ, ʚ ʩʬʝʨʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʧʫʣʷʨʥʦʡ ʤʫʟʳʢʠ ʷʨʢʠʡ ʠ ʜʠʥʘʤʠʯʥʳʡ ʩʣʝʥʛ ʩʣʫʞʠʪ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʣʝʥʛ ʚ ʤʫʟʳʢʝ - ʥʝ ʧʨʦʩʪʦ 

ʤʠʤʦʣʝʪʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʘ ʛʣʫʙʦʢʦʝ ʦʪʨʘʞʝʥʠʝ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʜʠʥʘʤʠʢʠ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪ ʥʘʰ ʷʟʳʢ ʠ 

ʠʜʝʥʪʠʯʥʦʩʪʴ.  

ʉʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ʞʘʥʨʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʧʫʣʷʨʥʦʡ 

ʤʫʟʳʢʠ ʷʚʣʷʝʪʩʷ ʞʠʚʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʵʚʦʣʶʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ ʷʟʳʢʘ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʝʱʝ ʨʘʟ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʠʤʙʠʦʪʠʯʝʩʢʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʩʣʝʥʛʦʤ ʠ ʢʫʣʴʪʫʨʥʦʡ ʵʧʦʭʦʡ, ʚ ʢʦʪʦʨʦʡ ʤʫʟʳʢʘʥʪʳ 

ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʟʝʨʢʘʣʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʷʟʳʢʘ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʩʣʝʥʛʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʧʫʣʷʨʥʦʡ ʤʫʟʳʢʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʩʠʣʳ ʷʟʳʢʘ ʚ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʤʠʨʝ. ʉʣʝʥʛ - ʵʪʦ ʥʝ 

ʪʦʣʴʢʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ, ʥʦ ʠ ʦʪʨʘʞʝʥʠʝ ʧʫʣʴʩʘ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ.  
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ʋɼʂ 004.514 
 
ʅ.ɺ. ɺʘʣʠʝʚʘ 
 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
191186, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ɹʦʣʴʰʘʷ ʄʦʨʩʢʘʷ, 18 
 
ɺʀɿʋɸʃʔʅʓɽ ʅʆɺɽʃʃʓ ʂɸʂ ʉʇʆʉʆɹ ʇʆɺʓʐɽʅʀʗ ʃʀʊɽʈɸʊʋʈʅʆɻʆ ʀʅʊɽʈɽʉɸ 
 

É ʅ.ɺ. ɺʘʣʠʝʚʘ, 2024 
 

ɺʠʟʫʘʣʴʥʳʝ ʥʦʚʝʣʣʳ ï ʵʪʦ ʞʘʥʨ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ɾʘʥʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʬʦʨʤʫ ʧʦʚʝʩʪʚʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʯʝʪʘʝʪ ʚ 

ʩʝʙʝ ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʟʚʫʢ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʟʫʘʣʴʥʳʭ ʥʦʚʝʣʣ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʣʠʪʝʨʘʪʫʨʝ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʯʪʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʯʠʪʘʪʝʣʷʤ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʩʶʞʝʪʝ, ʜʝʣʘʷ ʚʳʙʦʨʳ ʠ ʚʣʠʷʷ ʥʘ ʠʩʭʦʜ ʠʩʪʦʨʠʠ. ʉʪʘʪʴʷ ʘʥʘʣʠʟʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʠʟʫʘʣʴʥʳʭ ʥʦʚʝʣʣ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʚʣʝʢʘʪʴ ʯʠʪʘʪʝʣʝʡ ʢ ʯʪʝʥʠʶ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʣʠʪʝʨʘʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʟʫʘʣʴʥʘʷ ʥʦʚʝʣʣʘ, ʣʠʪʝʨʘʪʫʨʘ, ʢʣʫʙ ʨʦʤʘʥʪʠʢʠ 
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VISUAL NOVELS AS A WAY TO INCREASE INTEREST IN LITERATURE 
 
É N.V. Valieva, 2024 
 

Visual novels are a genre of computer games that has become widespread in recent years. The genre is an 

interactive form of storytelling that combines text, images and sound. The article discusses the use of visual novels 

to increase interest in literature. This way of reading allows readers to actively participate in the plot, making 

choices and influencing the outcome of the story. The article analyzes the effectiveness of the use of visual novels 

in the educational process and their ability to attract readers to reading classical works of literature. 

Keywords: visual novel, literature, romance club 

 
ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʳʩʪʨʳʤ ʪʝʤʧʦʤ ʞʠʟʥʠ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʣʶʜʠ ʚʩʝ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʫʜʝʣʷʶʪ ʯʪʝʥʠʶ ʢʥʠʛ, ʧʨʝʜʧʦʯʠʪʘʷ ʠʤ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ 

ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʦʥʪʝʥʪʘ. ʄʥʦʛʠʝ ʧʦʪʝʨʷʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʦʩʤʦʪʨʝ 

ʜʣʠʥʥʳʭ ʚʠʜʝʦ ʠʣʠ ʬʠʣʴʤʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠʚʳʢʣʠ ʧʦʪʨʝʙʣʷʪʴ çʙʳʩʪʨʳʡè ʢʦʥʪʝʥʪ, ʢ ʧʨʠʤʝʨʫ, ʢʦʨʦʪʢʠʝ 

ʚʠʜʝʦ ʚ ʧʨʠʣʦʞʝʥʠʠ Tik-Tok ʠʣʠ ʥʝʙʦʣʴʰʠʝ ʪʝʢʩʪʦʚʳʝ ʧʦʩʪʳ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ʊʘ ʞʝ ʧʨʦʙʣʝʤʘ 

ʦʪʨʘʟʠʣʘʩʴ ʥʘ ʯʪʝʥʠʠ: ʢʥʠʛʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʣʠʰʢʦʤ ʦʙʲʝʤʥʳʤʠ ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʢ ʣʠʪʝʨʘʪʫʨʝ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʷʚʣʷʶʪʩʷ ʚʠʟʫʘʣʴʥʳʝ ʥʦʚʝʣʣʳ, ʥʘʙʨʘʚʰʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʠʛʨʦʢʦʚ, ʦʩʦʙʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ. 

ɺʠʟʫʘʣʴʥʳʝ ʥʦʚʝʣʣʳ (ɺʅ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʤʦʙʠʣʴʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, 

ʛʜʝ ʪʝʢʩʪʦʚʦʝ ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʩʦʯʝʪʘʝʪʩʷ ʩ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɺ ʪʘʢʠʭ ʠʛʨʘʭ ʩʶʞʝʪ ʤʦʞʝʪ 

ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʡʩʪʚʠʡ ʠʛʨʦʢʘ ʠ ʠʤʝʝʪ ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʄʦʪʠʚʘʮʠʷ ʢ ʯʪʝʥʠʶ ʧʨʠ ʧʦʤʦʱʠ ɺʅ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ 

ʯʠʪʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʝʩʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʤʦʪʠʚʘʮʠʷ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚʳʩʪʫʧʘʶʪ ʢʣʶʯʝʚʳʤʠ ʤʦʤʝʥʪʘʤʠ 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʠ ʯʠʪʘʪʝʣʷ. ʊʘʢ ʯʪʦ ʮʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʧʳʪʘʪʴʩʷ ʜʦʢʘʟʘʪʴ 

ʟʥʘʯʠʤʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʩʧʦʩʦʙʘ. ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ 

ʥʘʨʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʚʠʟʫʘʣʴʥʳʭ ʥʦʚʝʣʣ, ʧʦʪʦʤʫ ʢʘʢ ʠʤʝʥʥʦ ʭʦʨʦʰʦ ʧʨʦʨʘʙʦʪʘʥʥʳʡ ʥʘʨʨʘʪʠʚ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ɺʅ ʠ ʝʝ ʠʥʪʝʨʝʩ ʜʣʷ ʠʛʨʦʢʘ. 

ʊʝʨʤʠʥ "ʥʘʨʨʘʪʠʚ" ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʦʪ ʣʘʪʠʥʩʢʦʛʦ ʩʣʦʚʘ narrare, ʯʪʦ ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ 

"ʨʘʩʩʢʘʟʳʚʘʪʴ" ʠʣʠ "ʧʦʚʝʩʪʚʦʚʘʪʴ". ɺ ʆʢʩʬʦʨʜʩʢʦʤ ʩʣʦʚʘʨʝ ʵʪʦʪ ʪʝʨʤʠʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʝʟʘʚʠʩʠʤʦʝ 

ʩʦʟʜʘʥʥʦʝ ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʦ ʨʷʜʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʙʳʪʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʚʠʜʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʣʦʚ ʠʣʠ ʦʙʨʘʟʦʚ ʜʣʷ ʯʠʪʘʪʝʣʷ ʠʣʠ ʩʣʫʰʘʪʝʣʷ. ʊʘʢʞʝ ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʟʘʠʤʩʪʚʦʚʘʥ ʠʟ 

ʠʩʪʦʨʠʦʛʨʘʬʠʠ, ʠ ʧʦʷʚʠʣʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ çʥʘʨʨʘʪʠʚʥʦʡ ʠʩʪʦʨʠʠè, ʚ ʢʦʪʦʨʦʡ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʩʦʙʳʪʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʚʷʟʴ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʢʦʥʦʤʝʨʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʩʫʙʲʝʢʪʠʚʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʵʪʠʭ ʩʦʙʳʪʠʡ ʯʝʣʦʚʝʢʦʤ [1]. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʊʦʤʘʩʘ ɻʨʠʧʘ ʠ ɸʜʨʠʘʥʘ ʍʤʝʣʷʞʘ, 

ʥʘʨʨʘʪʠʚ ï ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʣʥʦʪʘ ʠʛʨʦʚʦʛʦ ʦʧʳʪʘ ʠ ʫʥʠʢʘʣʴʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʠʛʨʦʢʘ. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʩʪʦʨʠʷ, ʢʦʪʦʨʫʶ ʨʘʩʩʢʘʟʳʚʘʝʪ ʠʛʨʘ ʠ ʢʦʪʦʨʘʷ 

ʬʦʨʤʠʨʫʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʫʥʠʢʘʣʴʥʦʤʫ ʦʧʳʪʫ ʠʛʨʦʢʘ, ʥʘʟʳʚʘʝʪʩʷ ʥʘʨʨʘʪʠʚʦʤ. ʅʘʨʨʘʪʠʚʥʳʡ ʜʠʟʘʡʥ 

ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʪʘʢʦʡ ʠʩʪʦʨʠʠ. ɺ ʢʥʠʛʘʭ ʥʘʨʨʘʪʠʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ ʤʠʨʘ, 

ʧʝʨʩʦʥʘʞʝʡ ʠ ʠʭ ʭʘʨʘʢʪʝʨʦʚ, ʤʝʩʪ, ʩʶʞʝʪʘ, ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ ʠʣʣʶʩʪʨʘʮʠʡ ʠ ʦʬʦʨʤʣʝʥʠʷ. ɺ 

ʚʠʟʫʘʣʴʥʳʭ ʥʦʚʝʣʣʘʭ ʪʘ ʞʝ ʩʪʨʫʢʪʫʨʘ ʜʦʧʦʣʥʷʝʪʩʷ ʤʫʟʳʢʘʣʴʥʳʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ, ʘʥʠʤʘʮʠʝʡ, 

ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʧʝʨʩʦʥʘʞʝʡ ʠ ʦʢʨʫʞʝʥʠʷ, ʩʮʝʥʘʨʠʝʤ, ʩʦʟʜʘʥʠʝʤ ʠʛʨʦʚʳʭ ʤʝʭʘʥʠʢ ʠ ʵʣʝʤʝʥʪʘʤʠ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ɺ ʦʩʥʦʚʝ ɺʅ ʣʝʞʠʪ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ: ʚʠʟʫʘʣʴʥʳʡ, ʟʚʫʢʦʚʦʡ ʠ ʪʝʢʩʪʦʚʳʡ. ɺʠʟʫʘʣʴʥʳʡ ï ʧʝʨʩʦʥʘʞʠ, 

ʦʢʨʫʞʝʥʠʝ, ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. ɿʚʫʢʦʚʦʡ ï ʤʫʟʳʢʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʦʪʜʝʣʴʥʦʡ ʩʮʝʥʳ ʠ ʟʚʫʢʦʚʳʝ 

ʵʬʬʝʢʪʳ. ʊʝʢʩʪʦʚʳʡ ï ʩʮʝʥʘʨʠʡ. 

ɼʣʷ ʧʦʛʨʫʞʝʥʠʷ ʯʠʪʘʪʝʣʷ ʚ ʚʠʟʫʘʣʴʥʫʶ ʥʦʚʝʣʣʫ ʧʦʜʢʣʶʯʘʶʪʩʷ ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʛʘʨʤʦʥʠʯʥʦ ʜʦʧʦʣʥʷʶʪ ʧʦʚʝʩʪʚʦʚʘʥʠʝ, ʥʦ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚʩʝ ʞʝ ʷʚʣʷʝʪʩʷ ʪʝʢʩʪ. ʉʶʞʝʪʥʘʷ 

ʣʠʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʫʪʝʤ ʨʘʟʜʝʣʝʥʠʷ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʩʮʝʥʘʨʠʷ ʥʘ ʙʦʣʴʰʠʝ ʬʨʘʛʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʬʦʨʤʝ ʤʦʥʦʣʦʛʦʚ (ʤʳʩʣʠ ʧʝʨʩʦʥʘʞʘ, ʦʧʠʩʘʥʠʝ ʩʦʙʳʪʠʡ ʦʪ ʪʨʝʪʴʝʛʦ ʠʣʠ ʚʪʦʨʦʛʦ 

ʣʠʮʘ) ʠʣʠ ʜʠʘʣʦʛʦʚ. ɺ ʠʩʪʦʨʠʷʭ ʧʨʠʣʦʞʝʥʠʷ çʂʣʫʙ ʈʦʤʘʥʪʠʢʠè (YSI), ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʧʨʠʤʝʨʦʤ, ʠʩʧʦʣʴʟʫʶʱʠʤʩʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ. ɽʩʣʠ ʚ ʙʦʣʝʝ ʩʪʘʨʳʭ ʠʣʠ ʧʨʦʩʪʦ ʦʜʠʥʦʯʥʳʭ ɺʅ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ 

ʥʠʟʢʦʡ (ʦʢʦʣʦ ʦʪ 2 ʜʦ 3 ʚʘʨʠʘʥʪʦʚ ʚʳʙʦʨʘ), ʪʦ ʚ ʠʩʪʦʨʠʷ ʧʦʜʦʙʥʳʭ ʂʈ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨʦʚ ʠʛʨʦʢʘ 

ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 30 ʥʘ ʦʜʠʥ ʵʧʠʟʦʜ. ʂʘʢʠʝ-ʪʦ ʠʟ ʥʠʭ ʚʣʠʷʶʪ ʥʘ ʨʘʟʚʠʪʠʝ ʩʶʞʝʪʘ ʠ ʬʠʥʘʣ ʠʩʪʦʨʠʠ ʛʣʦʙʘʣʴʥʦ, 

ʘ ʢʘʢʠʝ-ʪʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʆʜʥʘʢʦ ʜʘʞʝ ʩʘʤʳʡ ʥʝʟʘʪʝʡʣʠʚʳʡ ʚʳʙʦʨ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʬʘʪʘʣʴʥʳʤ. ɺ 

ʠʩʪʦʨʠʠ çʂʘʣʠ ï ɿʦʚ ʪʴʤʳè ʙʝʩʧʣʘʪʥʳʡ ʚʳʙʦʨ, ʢʦʪʦʨʳʡ ʧʦ ʚʩʝʤ ʧʨʠʟʥʘʢʘʤ ʙʳʣ ʚʳʙʦʨʦʤ ʙʝʟ ʩʝʨʴʝʟʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʩʶʞʝʪ, ʦʢʘʟʘʣʩʷ ʨʦʢʦʚʳʤ ʜʣʷ ʧʝʨʩʦʥʘʞʘ ɸʤʨʠʪʘ ɼʫʙʝʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʠʛʨʦʢ, ʢʦʪʦʨʳʡ 
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ʚʝʜʝʪ ʛʣʘʚʥʫʶ ʛʝʨʦʠʥʶ ʧʦ ʧʫʪʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʤʠʣʦʩʪʠ ʙʦʛʠʥʠ, ʚʳʙʝʨʝʪ ʚʘʨʠʘʥʪ çʊʦʣʴʢʦ ɹʘʩʫ ʧʦʜ ʩʠʣʫ 

ʫʧʨʘʚʣʷʪʴ ʣʶʜʴʤʠè, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1, ɸʤʘʣʘ ʚʦ ʚʨʝʤʷ ʬʠʥʘʣʴʥʦʡ ʙʠʪʚʳ ʥʘʯʥʝʪ ʩʣʳʰʘʪʴ 

ʛʦʣʦʩ ɹʦʛʠʥʠ ʂʘʣʠ, ʩʚʦʜʷʱʠʡ ʝʝ ʩ ʫʤʘ ʢʨʦʚʦʞʘʜʥʳʤʠ ʧʦʩʳʣʘʤʠ, ʧʦʩʣʝ ʯʝʛʦ ɸʤʘʣʘ ʫʙʴʝʪ ɸʤʨʠʪʘ ï 

ʥʘʩʣʝʜʥʠʢʘ ʨʦʜʘ ɼʫʙʝʝʚ, ʩ ʢʦʪʦʨʳʤ ʦʥʠ ʜʦʣʞʥʳ ʚʤʝʩʪʝ ʫʧʨʘʚʣʷʪʴ ʜʝʣʘʤʠ ʜʶʞʠʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʥʝ 

ʧʦʪʝʨʧʠʪ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʟʘʭʦʯʝʪ ʚʟʷʪʴ ʚʣʘʩʪʴ ʚ ʩʚʦʠ ʨʫʢʠ ʝʜʠʥʦʣʠʯʥʦ. 

 

 
ʈʠʩ. 1. ɺʳʙʦʨ, ʦʪʢʨʳʚʘʶʱʠʡ ʩʝʢʨʝʪʥʫʶ ʞʝʩʪʦʢʫʶ ʢʦʥʮʦʚʢʫ ʚ ʠʩʪʦʨʠʠ çʂʘʣʠ ï ɿʦʚ ʪʴʤʳè, ʂʣʫʙ 

ʈʦʤʘʥʪʠʢʠ, YSI 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʘ ʢʘʪ-ʩʮʝʥʘ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʪ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʧʫʪʴ ʛʝʨʦʠʥʠ. 

 

 
ʈʠʩ. 2. ʂʘʪ-ʩʮʝʥʘ ʩʢʨʳʪʦʡ ʢʦʥʮʦʚʢʠ ʠʩʪʦʨʠʠ çʂʘʣʠ ï ɿʦʚ ʪʴʤʳè, ʂʣʫʙ ʈʦʤʘʥʪʠʢʠ, YSI 

 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʚʠʟʫʘʣʴʥʘʷ ʥʦʚʝʣʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʫ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʯʠʪʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʟʜʘʥʠʠ ʠʩʪʦʨʠʠ. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʳʤ ʜʝʡʩʪʚʠʝʤ ʯʠʪʘʪʝʣʷ ʧʨʠ ʟʥʘʢʦʤʩʪʚʝ ʩ ʚʠʟʫʘʣʴʥʦʡ ʥʦʚʝʣʣʦʡ ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʚʦʜ ʠʤʝʥʠ ʜʣʷ ʚʳʤʳʰʣʝʥʥʦʛʦ ʧʝʨʩʦʥʘʞʘ ʚ ʩʧʝʮʠʘʣʴʥʦʝ ʧʦʣʝ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʯʠʪʘʪʝʣʶ 

ʛʣʫʙʞʝ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʠʩʪʦʨʠʶ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʝʙʷ ʩ ʛʣʘʚʥʳʤ ʛʝʨʦʝʤ, ʝʩʣʠ ʦʥ ï ʠʛʨʦʢ, ʪʦʛʦ ʭʦʯʝʪ. 

ʊʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʩʪʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ɺʅ.  

ɼʣʷ ʤʦʪʠʚʘʮʠʠ ʢ ʯʪʝʥʠʶ ʣʶʙʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʪʘʢʞʝ ʚʘʞʥʘʷ ʵʤʦʮʠʦʥʘʣʴʥʘʷ 

ʧʨʠʚʷʟʘʥʥʦʩʪʴ ï ɻ ʪʦ ʪʦ, ʯʪʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʥʪʝʨʝʩ ʯʠʪʘʪʝʣʝʡ ʢ ʧʨʠʢʣʶʯʝʥʠʷʤ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ ʠ ʟʘʩʪʘʚʣʷʝʪ 

ʭʦʪʝʪʴ ʫʟʥʘʪʴ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʪʦʨʠʠ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ. ʏʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʦʙʨʘʟʫʝʪʩʷ ʪʘʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʯʠʪʘʪʝʣʝʤ ʠ ʛʝʨʦʝʤ (ʠʣʠ ʛʝʨʦʷʤʠ) ʥʫʞʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʧʩʠʭʦʣʦʛʠʠ ʯʪʝʥʠʷ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ ʩ ʷʩʥʦʡ ʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʴʶ ʧʦʚʝʩʪʚʦʚʘʥʠʷ. ʎʝʣʴ ʛʝʨʦʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʥʷʪʥʘ ʠ 

ʙʣʠʟʢʘ ʯʠʪʘʪʝʣʶ, ʙʫʜʴ ʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʘʨʦʡ ʜʨʫʞʙʳ, ʩʧʘʩʝʥʠʝ ʩʝʤʝʡʥʦʛʦ ʙʠʟʥʝʩʘ ʦʪ ʙʘʥʢʨʦʪʩʪʚʘ, 

ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʫʙʠʡʩʪʚʘ ʠʣʠ ʙʦʨʴʙʘ ʩʦ ʟʣʦʜʝʝʤ, ʩʪʨʝʤʷʱʠʤʩʷ ʢ ʤʠʨʦʚʦʤʫ ʛʦʩʧʦʜʩʪʚʫ. ʏʠʪʘʪʝʣʴ ʜʦʣʞʝʥ 

ʧʨʦʥʠʢʥʫʪʴʩʷ ʤʦʪʠʚʘʤʠ ʧʝʨʩʦʥʘʞʘ ʠ ʧʝʨʝʞʠʚʘʪʴ ʟʘ ʥʝʛʦ ʢʘʢ ʟʘ ʩʝʙʷ ʠʣʠ ʙʣʠʟʢʦʛʦ ʜʨʫʛʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʯʝʨʝʟ ʦʧʠʩʘʥʠʝ ʙʦʨʴʙʳ ʠ ʩʪʨʝʤʣʝʥʠʡ ʛʝʨʦʷ, ʝʛʦ ʚʥʫʪʨʝʥʥʠʭ ʤʳʩʣʝʡ ʠ ʵʤʦʮʠʡ, ʘ ʪʘʢʞʝ ʝʛʦ 

ʨʝʘʢʮʠʠ ʥʘ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʠʩʪʦʨʠʠ ʩʦʙʳʪʠʷ. ʏʠʪʘʪʝʣʴ ʜʦʣʞʝʥ ʦʱʫʱʘʪʴ, ʯʪʦ ʦʥ ʧʝʨʝʞʠʚʘʝʪ ʵʪʫ ʠʩʪʦʨʠʶ 

ʚʤʝʩʪʝ ʩ ʛʣʘʚʥʳʤ ʛʝʨʦʝʤ. ʊʘʢʞʝ ʜʣʷ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʚʷʟʠ ʚʘʞʥʦ, ʯʪʦʙʳ ʯʠʪʘʪʝʣʴ ʜʫʤʘʣ ʦ ʙʫʜʫʱʝʤ 

ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʩʪʘʚʦʢ ʠ ʣʠʯʥʦʛʦ ʠʥʪʝʨʝʩʘ. ɽʩʣʠ ʮʝʣʴ ʛʝʨʦʷ ï ʵʪʦ ʪʦ, 

ʯʝʛʦ ʦʥ ʩʪʨʘʩʪʥʦ ʞʝʣʘʝʪ ʠʣʠ ʚ ʯʝʤ ʥʫʞʜʘʝʪʩʷ, ʠ ʝʩʣʠ ʧʨʦʚʘʣ ʧʨʠʚʝʜʝʪ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, 

ʪʦ ʯʠʪʘʪʝʣʶ ʙʫʜʝʪ ʥʝ ʚʩʝ ʨʘʚʥʦ, ʜʦʙʴʝʪʩʷ ʛʝʨʦʡ ʫʩʧʝʭʘ ʠʣʠ ʧʦʪʝʨʧʠʪ ʧʦʨʘʞʝʥʠʝ. ɺ ʚʠʟʫʘʣʴʥʳʭ ʥʦʚʝʣʣʘʭ ʚ 

ʦʪʣʠʯʠʠ ʦʪ ʢʥʠʛ ʧʨʦʧʠʩʘʥʳ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ: ʠ ʧʣʦʭʠʝ, ʠ ʭʦʨʦʰʠʝ. ʊʘʢ ʯʪʦ ʢʨʝʧʢʘʷ 
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ʩʚʷʟʴ ʤʝʞʜʫ ʯʠʪʘʪʝʣʝʤ ʠ ʧʝʨʩʦʥʘʞʝʤ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʧʨʦʭʦʞʜʝʥʠʝ ʠʩʪʦʨʠʡ, ʯʪʦʙʳ ʚʳʡʪʠ ʥʘ 

ʥʫʞʥʫʶ ʢʦʥʮʦʚʢʫ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʧʨʠʙʳʣʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ɺʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʨʨʘʪʠʚʘ ʚʠʟʫʘʣʴʥʦʡ ʥʦʚʝʣʣʳ ʠʣʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʨʦʤʘʥʘ, ʧʨʠ ʫʩʣʦʚʠʠ 

ʜʝʪʘʣʴʥʦʡ ʠ ʩʝʨʴʝʟʥʦʡ ʧʨʦʨʘʙʦʪʢʠ, ʧʦʚʳʰʘʶʪ ʰʘʥʩʳ ʥʘ ʚʦʚʣʝʯʝʥʠʝ ʠʛʨʦʢʘ ʠʣʠ ʯʠʪʘʪʝʣʷ ʚ ʧʨʦʠʟʚʝʜʝʥʠʝ. 

ʄʦʪʠʚʠʨʫʶʪ ʠʭ ʥʝ ʪʦʣʴʢʦ ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʦʩʥʦʚʥʫʶ ʠʩʪʦʨʠʶ, ʥʦ ʠ ʨʘʟʤʳʰʣʷʪʴ ʥʘʜ ʪʝʦʨʠʷʤʠ ʠʣʠ 

ʜʦʛʘʜʢʘʤʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʶʞʝʪʘ, ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʩʥʦʚʥʦʛʦ 

ʪʝʢʩʪʘ: ʬʘʢʪʳ ʦʙ ʫʩʪʨʦʡʩʪʚʝ ʤʠʨʘ ʠʣʠ ʧʝʨʩʦʥʘʞʘʭ ʦʪ ʘʚʪʦʨʘ ʠʩʪʦʨʠʠ, ʬʘʥʘʪʩʢʦʝ ʪʚʦʨʯʝʩʪʚʦ, ʪʘʢʦʝ ʢʘʢ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʘʨʪʳ ʠʣʠ çʬʘʥʬʠʢʠè. ʀʤʝʥʥʦ ʪʘʢʠʝ ʘʩʧʝʢʪʳ ʧʨʠʚʦʜʷʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʠʛʨʦʢʘ ʢ 

ʯʪʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʠʩʢʫ ʯʝʛʦ-ʪʦ ʧʦʭʦʞʝʛʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʠʛʨʦʚʦʡ ʩʬʝʨʳ. ɺ ʢʦʥʮʝ 

ʢʦʥʮʦʚ ʚʠʟʫʘʣʴʥʳʭ ʥʦʚʝʣʣ ʩʪʘʥʦʚʠʪʩʷ ʤʘʣʦ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʥʘʯʠʥʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʣʠʪʝʨʘʪʫʨʫ. 

ʅʘ ʧʦʧʫʣʷʨʥʦʤ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ ʩʘʡʪʝ ʩ ʬʘʥʘʪʩʢʠʤ ʪʚʦʨʯʝʩʪʚʦʤ ï ficbook.net [2] ʤʦʞʥʦ 

ʥʘʡʪʠ ʤʥʦʞʝʩʪʚʦ çʬʘʥʬʠʢʦʚè ʧʦ ʚʠʟʫʘʣʴʥʳʤ ʥʦʚʝʣʣʘʤ ʧʨʠʣʦʞʝʥʠʷ çʂʣʫʙ ʈʦʤʘʥʪʠʢʠè (ʂʈ). çʌʘʥʬʠʢʦʤè 

ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʣʶʙʠʪʝʣʴʩʢʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʩʦʟʜʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʳʭ ʦʨʠʛʠʥʘʣʴʥʳʭ ʨʘʙʦʪ ʚ 

ʦʙʣʘʩʪʠ ʣʠʪʝʨʘʪʫʨʳ, ʢʠʥʦ, ʩʝʨʠʘʣʦʚ, ʘʥʠʤʝ, ʢʦʤʠʢʩʦʚ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʠʩʢʫʩʩʪʚʘ. ɽʛʦ 

ʘʚʪʦʨʘʤʠ ʦʙʳʯʥʦ ʷʚʣʷʶʪʩʷ ʧʦʢʣʦʥʥʠʢʠ ʠʩʭʦʜʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʪʘʢʠʝ ʨʘʙʦʪʳ ʙʝʟ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʝʡ ʜʣʷ ʯʪʝʥʠʷ ʜʨʫʛʠʤʠ ʬʘʥʘʪʘʤʠ. ʕʪʦʪ ʪʝʨʤʠʥ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ "fan fiction", 

ʯʪʦ ʦʟʥʘʯʘʝʪ ʬʘʥ-ʣʠʪʝʨʘʪʫʨʫ ʠʣʠ ʬʘʥ-ʧʨʦʟʫ. çʌʘʥʬʠʢʠè ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʧʨʦʜʦʣʞʝʥʠʝ ʩʶʞʝʪʘ, 

ʝʛʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠʣʠ ʦʧʠʩʘʥʠʝ ʚʦʟʤʦʞʥʦʡ ʧʨʝʜʳʩʪʦʨʠʠ. 

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʙʦʨʥʠʢʦʚ ʧʦ ʂʈ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 3, ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʴʰʝ 

ʪʨʝʭ ʪʳʩʷʯ ʦʮʝʥʦʢ ʠ ʦʢʦʣʦ ʪʳʩʷʯʠ ʦʪʟʳʚʦʚ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʨʝʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʯʪʝʥʠʡ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʥʥʦʝ ʚ 2-3 ʨʘʟʘ.  

  

 
ʈʠʩ. 3. ʉʢʨʠʥʰʦʪ ʩ ʩʘʡʪʘ. çʌʘʥʬʠʢè çʃʶʙʦʚʴʶ ʰʫʪʠʪ ʉʘʪʘʥʘè, ʘʚʪʦʨ ʂʵʨʦʣʠʥ 

 

ʅʘ ʪʘʢʦʡ ʯʠʪʘʪʝʣʴʩʢʠʡ ʦʧʳʪ ʧʦʚʣʠʷʣʦ ʠʤʝʥʥʦ ʦʨʠʛʠʥʘʣʴʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʛʨʦʢ ɺʅ 

ʪʘʢʞʝ ʯʠʪʘʣ. ʇʦʩʣʝ ʯʝʛʦ ʦʥ ʟʘʠʥʪʝʨʝʩʦʚʘʣʩʷ ʠ ʥʘʰʝʣ ʬʘʥʘʪʩʢʠʝ ʧʨʦʜʦʣʞʝʥʠʷ ʠʩʪʦʨʠʡ ʠʣʠ ʝʝ ʦʪʚʝʪʚʣʝʥʠʷ. 

ʊʦ ʝʩʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ɺʅ ʧʦʚʣʠʷʣʘ ʥʘ ʯʠʪʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʝʩ ʠʛʨʦʢʘ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʦʥ ʨʝʰʠʣ, ʯʪʦ 

ʭʦʯʝʪ ʧʨʦʯʝʩʪʴ ʯʪʦ-ʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ çʬʘʥʬʠʢʰʥè ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʘʤ ʧʦ ʩʝʙʝ ʧʦʚʣʠʷʣ ʥʘ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ 

ʯʠʪʘʶʱʠʭ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ. ʅʘ ʘʥʛʣʦʷʟʳʯʥʦʤ ʘʥʘʣʦʛʝ çʬʠʢʙʫʢʘè archiveofourown.org ʩʘʤʳʡ 

ʧʦʧʫʣʷʨʥʳʡ çʬʘʥʬʠʢ-ʧʨʝʜʳʩʪʦʨʠʷè çAll  the young dudesè, MsKingBean89, ʨʘʩʩʢʘʟʳʚʘʶʱʠʡ ʠʩʪʦʨʠʶ 

ʨʦʜʠʪʝʣʝʡ ɻʘʨʨʠ ʇʦʪʪʝʨʘ ʠ ʠʭ ʜʨʫʟʝʡ ʜʦ ʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʩʘʤʦʛʦ ɻʘʨʨʠ, ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʴʰʝ 13 

ʤʠʣʣʠʦʥʦʚ ʧʨʦʯʪʝʥʠʡ. ʉʢʨʠʥʰʦʪ ʩ ʩʘʡʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩ. 4. ʉʢʨʠʥʰʦʪ ʩ ʩʘʡʪʘ. çʌʘʥʬʠʢè ñAll  the Young Dudesò, ʘʚʪʦʨ MsKingBean89 

 

ʉʝʡʯʘʩ ʚ ʤʠʨʝ ʙʦʣʝʝ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʯʠʪʘʶʪ çʬʘʥʬʠʢʰʥè, ʤʥʦʛʠʝ ʠʟ ʪʝʭ, 

ʢʪʦ ʜʦ ʵʪʦʛʦ ʥʝ ʩʯʠʪʘʣ ʯʪʝʥʠʝ ʜʦʩʫʛʦʤ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʧʨʠʭʦʜʠʪ ʢ ʠʟʜʘʥʥʳʤ ʢʥʠʛʘʤ, ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʷʩʴ 

ʥʘ ʬʘʥʘʪʩʢʦʤ ʪʚʦʨʯʝʩʪʚʝ. ɺ ʩʬʝʨʝ ʚʠʟʫʘʣʴʥʳʭ ʥʦʚʝʣʣ ʧʨʦʠʩʭʦʜʠʪ ʪʦ ʞʝ ʩʘʤʦʝ, ʪʦʣʴʢʦ ʚ ʤʝʥʴʰʠʭ 

ʤʘʩʰʪʘʙʘʭ. ʀʛʨʦʢʠ ʧʨʠʚʳʢʘʶʪ ʢ ʯʪʝʥʠʶ, ʨʘʟʚʠʚʘʶʪ ʩʚʦʠ ʚʢʫʩʳ ʠ ʯʠʪʘʪʝʣʴʩʢʠʝ ʥʘʚʳʢʠ, ʧʦʚʳʰʘʶʪ ʩʚʦʡ 

ʫʨʦʚʝʥʴ ʥʘʯʠʪʘʥʥʦʩʪʠ ʠ ʜʦʡʜʷ ʜʦ ʢʘʢʦʡ-ʪʦ ʩʚʦʝʡ ʚʥʫʪʨʝʥʥʝʡ ʧʣʘʥʢʠ, ʥʘʯʠʥʘʶʪ ʭʦʪʝʪʴ ʙʦʣʴʰʝʛʦ. ʕʪʦ 

ʞʝʣʘʥʠʝ ʫʞʝ ʥʝ ʫʪʦʣʷʝʪʩʷ çʬʘʥʬʠʢʘʤʠè ʠ ʥʦʚʝʣʣʘʤʠ, ʠʛʨʦʢʠ ʥʘʯʠʥʘʶʪ ʠʩʢʘʪʴ ʧʦʭʦʞʠʝ ʥʘ ʠʭ 

ʠʟʣʶʙʣʝʥʥʳʝ ʥʦʚʝʣʣʳ ʢʥʠʛʠ. ʀ ʧʦʩʢʦʣʴʢʫ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʚʠʟʫʘʣʴʥʳʤʠ ʥʦʚʝʣʣʘʤʠ ʠ ʢʥʠʛʘʤʠ ʚʩʝ-ʪʘʢʠ 

ʦʱʫʪʠʤʘ ʵʪʦ ʟʘʥʠʤʘʝʪ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ, ʥʦ ʧʦʩʣʝ ʵʪʦʛʦ ʚ ʤʠʨʝ ʩʪʘʥʦʚʠʪʩʷ ʥʘ ʦʜʥʦʛʦ ʯʠʪʘʪʝʣʷ ʙʦʣʴʰʝ. 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʵʪʫ ʨʘʟʥʠʮʫ ʥʝʦʙʭʦʜʠʤʦ ʫʛʣʫʙʠʪʩʷ ʚ ʩʨʘʚʥʝʥʠʝ ɺʅ ʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʢʥʠʛ. ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥ ʥʘ ʧʨʠʤʝʨʝ ʚʠʟʫʘʣʴʥʦʡ ʥʦʚʝʣʣʳ çʊʝʦʜʦʨʘè, ʂʣʫʙ 

ʨʦʤʘʥʪʠʢʠ ʠ ʢʥʠʛʠ çʂ ʶʛʫ ʦʪ ʛʨʘʥʠʮʳ, ʥʘ ʟʘʧʘʜ ʦʪ ʩʦʣʥʮʘè, ʍʘʨʫʢʠ ʄʫʨʘʢʘʤʠ. 

ʇʝʨʚʦʝ, ʯʪʦ ʚʠʜʠʪ ʠʛʨʦʢ ʠ ʚ ɺʅ, ʠ ʚ ʢʥʠʛʝ ï ʠʭ ʦʙʣʦʞʢʘ ʠ ʘʥʥʦʪʘʮʠʷ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʦʜʥʦ ʦʪʣʠʯʠʝ ï ʥʝ ʚʩʝʛʜʘ ʫ ʢʥʠʞʥʳʭ ʛʝʨʦʝʚ ʝʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʷ, ʢʘʢʠʝ-ʪʦ ʚʥʫʪʨʝʥʥʠʝ 

ʠʣʣʶʩʪʨʘʮʠʠ ʠ ʪ.ʧ. ʊʦʛʜʘ ʢʘʢ ʥʘ ʦʙʣʦʞʢʝ ʚʠʟʫʘʣʴʥʦʡ ʥʦʚʝʣʣʳ ʚʩʝʛʜʘ ʧʦʢʘʟʘʥ ʢʘʢ ʤʠʥʠʤʫʤ ʛʣʘʚʥʳʡ ʛʝʨʦʡ 

(ɻɻ). ʕʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʠ ʧʣʶʩʦʤ, ʠ ʤʠʥʫʩʦʤ, ʧʦʩʢʦʣʴʢʫ ʠʛʨʦʢʘ ɻɻ ʤʦʞʝʪ ʩʨʘʟʫ 

ʦʪʪʦʣʢʥʫʪʴ ʠʣʠ ʥʘʦʙʦʨʦʪ ʧʦʥʨʘʚʠʪʴʩʷ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʦʥ ʫʞʝ ʟʘʨʘʥʝʝ ʧʦʣʶʙʠʪ ʠʩʪʦʨʠʶ ʯʝʨʝʟ ʧʝʨʩʦʥʘʞʘ, 

ʪʦʛʜʘ ʢʘʢ ʩ ʢʥʠʞʥʳʤ ʛʝʨʦʝʤ, ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʠʣʣʶʩʪʨʘʮʠʠ, ʪʘʢʦʛʦ ʥʝ ʧʨʦʠʟʦʡʜʝʪ, ʧʦʪʦʤʫ ʯʪʦ ʝʛʦ 

ʚʥʝʰʥʦʩʪʴ ʯʠʪʘʪʝʣʴ ʫʟʥʘʝʪ ʫʞʝ ʧʦʩʣʝ ʥʘʯʘʣʘ ʯʪʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʣʦʞʢʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ.  

 

 
ʈʠʩ. 5. ʆʙʣʦʞʢʘ ɺʅ çʊʝʦʜʦʨʘè, ʦʙʣʦʞʢʘ çʂ ʶʛʫ ʦʪ ʛʨʘʥʠʮʳ, ʥʘ ʟʘʧʘʜ ʦʪ ʩʦʣʥʮʘè 

 

ʇʦ ʦʙʣʦʞʢʝ ɺʅ ʠʛʨʦʢ ʧʨʠʤʝʨʥʦ ʧʦʥʠʤʘʝʪ ʩʝʪʪʠʥʛ ʠ ʵʩʪʝʪʠʢʫ ʠʩʪʦʨʠʠ, ʤʠʥʠʤʘʣʴʥʫʶ ʟʘʚʷʟʢʫ, 

ʚʥʝʰʥʦʩʪʴ ɻɻ. ʉʝʪʪʠʥʛ ɺʅ ï ʵʪʦ ʢʦʥʪʝʢʩʪ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʜʝʡʩʪʚʠʝ. ʂʘʢ ʧʨʘʚʠʣʦ ʦʥ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʚʨʝʤʷ ʠ ʤʝʩʪʦ ʩʦʙʳʪʠʡ, ʨʘʩʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʢʫʣʴʪʫʨʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ, ʧʦʣʠʪʠʯʝʩʢʫʶ 

ʦʙʩʪʘʥʦʚʢʫ. ʇʦ ʦʙʣʦʞʢʝ ʧʨʠʚʦʜʠʤʦʡ ʚ ʧʨʠʤʝʨ ʢʥʠʛʠ ʤʦʞʥʦ ʧʦʥʷʪʴ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʧʝʨʝʜ ʯʠʪʘʪʝʣʝʤ ʨʦʤʘʥ 

ʦ ʣʶʙʚʠ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʗʧʦʥʠʠ. ʆʩʪʘʣʴʥʦʝ ʯʠʪʘʪʝʣʶ ʪʦʣʴʢʦ ʧʨʝʜʩʪʦʠʪ ʚʳʷʩʥʠʪʴ ʠʟ ʪʝʢʩʪʘ. 

ɼʘʣʝʝ ʚ ɺʅ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʠʩʪʦʨʠʠ ʠʛʨʦʢʫ ʧʨʝʜʩʪʦʠʪ ʚʳʙʨʘʪʴ ʚʥʝʰʥʦʩʪʴ ʛʣʘʚʥʦʡ ʛʝʨʦʠʥʠ, ʯʝʛʦ 

ʥʝʣʴʟʷ ʩʜʝʣʘʪʴ ʥʠ ʚ ʦʜʥʦʡ ʢʥʠʛʝ. ʕʪʦ ʪʦʞʝ ʚʣʠʷʝʪ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʠʛʨʦʢʘ ʠ ʧʝʨʩʦʥʘʞʘ, ʧʦʪʦʤʫ 

ʯʪʦ ʫʞʝ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʠʩʪʦʨʠʠ, ʢʦʛʜʘ ʚ ʩʶʞʝʪʝ ʝʱʝ ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ, ʠʛʨʦʢʫ ʫʞʝ ʥʨʘʚʠʪʩʷ ʠʣʠ ʥʝ 

ʥʨʘʚʠʪʩʷ ɻɻ. ɺ ʠʩʪʦʨʠʠ çʊʝʦʜʦʨʘè ʜʦʩʪʫʧʥʦ ʯʝʪʳʨʝ ʪʠʧʘ ʚʥʝʰʥʦʩʪʠ, ʪʨʠ ʥʘʨʷʜʳ ʠ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʝʩʦʢ. 

ɼʘʥʥʳʝ ʚʳʙʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 6-8. 

 

 
ʈʠʩ. 6. ɺʳʙʦʨ ʪʠʧʘʞʘ ʚʥʝʰʥʦʩʪʠ ɻɻ, çʊʝʦʜʦʨʘè, ʂʣʫʙ ʈʦʤʘʥʪʠʢʠ, YSI 
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ʈʠʩ. 7. ɺʳʙʦʨ ʥʘʨʷʜʘ ɻɻ, çʊʝʦʜʦʨʘè, ʂʣʫʙ ʈʦʤʘʥʪʠʢʠ, YSI 

 

 
ʈʠʩ. 8. ɺʳʙʦʨ ʧʨʠʯʝʩʢʠ ɻɻ, çʊʝʦʜʦʨʘè, ʂʣʫʙ ʈʦʤʘʥʪʠʢʠ, YSI 

 

ʇʦʩʣʝ ʢʘʩʪʦʤʠʟʘʮʠʠ ʚʥʝʰʥʦʩʪʠ ʠ ʚʳʙʦʨʘ ʠʤʝʥʠ ɻɻ ʠʛʨʦʢ ʤʦʞʝʪ ʧʨʠʩʪʫʧʘʪʴ ʢ ʧʨʦʯʪʝʥʠʶ 

ʠʩʪʦʨʠʠ, ʪʘʢʞʝ, ʢʘʢ ʠ ʯʠʪʘʪʝʣʴ, ʦʪʢʨʳʚ ʢʥʠʛʫ ʩ ʧʝʨʚʦʡ ʩʪʨʘʥʠʮʳ. 

ɺ ʢʘʞʜʦʤ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʣʫʯʘʝʚ ʩʘʤʳʤ ʧʝʨʚʳʤ ʙʫʜʝʪ ʥʦʤʝʨ ʛʣʘʚʳ ʠ ʝʝ ʥʘʟʚʘʥʠʝ. ɺ 

çʊʝʦʜʦʨʝè ʠʛʨʦʢ ʩʨʘʟʫ ʟʘʤʝʯʘʝʪ ʣʦʢʘʮʠʶ ʠ ʧʦʛʦʜʫ ï ʤʘʰʠʥʘ, ʩʪʦʷʱʘʷ ʥʘ ʫʣʠʮʝ, ʧʦʜ ʧʨʦʣʠʚʥʳʤ ʜʦʞʜʝʤ, 

ɻɻ. ʆʥʘ ʟʘʢʫʨʠʚʘʝʪ ʠ ʠʟ ʝʝ ʤʳʩʣʝʡ, ʥʘʧʠʩʘʥʥʳʭ ʦʪ ʧʝʨʚʦʛʦ ʣʠʮʘ, ʠʛʨʦʢ ʫʟʥʘʝʪ ʝʝ ʧʨʦʬʝʩʩʠʶ ï 

ʞʫʨʥʘʣʠʩʪʢʘ, ʠ ʧʨʠʯʠʥʫ ʧʦʯʝʤʫ ʦʥʘ ʩʝʡʯʘʩ ʥʘʭʦʜʠʪʩʷ ʪʘʤ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ. ɺʩʷ ʵʪʘ ʵʢʩʧʦʟʠʮʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘ ʰʝʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ. ʋ ʄʫʨʘʢʘʤʠ ʞʝ ʵʪʦ ʟʘʥʠʤʘʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʧʨʝʜʣʦʞʝʥʠʡ, ʩʘʤʘ ʠʩʪʦʨʠʷ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʜʨʦʙʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʰʣʦʛʦ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ. ʊʘʢʘʷ ʨʘʟʥʠʮʘ ʚ ʦʙʲʝʤʘʭ ʣʝʛʢʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ɽʩʣʠ ʚ ʢʥʠʛʝ ʧʠʩʘʪʝʣʴ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʧʠʩʘʪʴ ʪʘʢ, ʢʘʢ ʧʦʩʯʠʪʘʝʪ 

ʥʫʞʥʳʤ, ʥʝ ʜʫʤʘʷ ʦ ʣʠʤʠʪʝ ʧʝʯʘʪʥʳʭ ʩʠʤʚʦʣʦʚ, ʥʘʧʨʦʪʠʚ, ʚ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʦʟʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ 

ʤʝʥʴʰʝ 7 ʘʚʪʦʨʩʢʠʭ ʣʠʩʪʦʚ (280 ʪʳʩ. ʩʠʤʚʦʣʦʚ), ʪʦ ʩʮʝʥʘʨʠʩʪ ɺʅ ʦʛʨʘʥʠʯʝʥ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦʤ 

ʩʠʤʚʦʣʦʚ, ʥʦ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʘʡʜʦʚ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʘ ʠʛʨʦʚʦʛʦ ʩʮʝʥʘʨʠʩʪʘ ʥʘʧʠʩʘʪʴ ʪʝʢʩʪ ʪʘʢ, ʯʪʦʙʳ ʦʥ 

ʙʳʣ ʣʘʢʦʥʠʯʥʳʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʩʢʫʜʥʳʤ ʥʘ ʩʣʦʛ. ʂʘʞʜʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʚʘʞʥʦ ʜʣʷ ʩʶʞʝʪʘ, 

ʧʫʩʢʘʪʴʩʷ ʚ ʜʣʠʥʥʳʝ ʦʧʠʩʘʥʠʷ ʙʝʩʩʤʳʩʣʝʥʥʦ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʘʚʪʦʨ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʷʟʘʥ ʧʦʩʪʨʦʠʪʴ 

ʩʮʝʥʘʨʠʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʥʷʪʝʥ ʠʛʨʦʢʫ ʟʘ ʦʜʥʦ ʧʨʦʯʪʝʥʠʝ (ʧʦʪʦʤʫ ʯʪʦ ʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʣʠʩʪʘʪʴ ʩʣʘʡʜʳ ʥʘʟʘʜ), ʠ ʧʨʠ ʵʪʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʷʟʳʢʘ ʪʝʢʩʪ ʪʘʢʞʝ ʜʦʣʞʝʥ 

ʙʳʪʴ ʧʨʠʷʪʥʳʤ. 

ɼʘʣʝʝ ʚ ʧʨʦʮʝʩʩʝ ʯʪʝʥʠʷ ɺʅ ʊʝʦʜʦʨʘ ʝʱʝ ʥʝ ʨʘʟ ʩʤʝʥʠʪ ʥʘʨʷʜ ʠ ʧʨʠʯʝʩʢʫ ʚʩʝ ʠʛʨʦʚʦʝ ʚʨʝʤʷ 

ʥʘʭʦʜʷʩʴ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʠʛʨʦʢʘ ʚʤʝʩʪʝ ʩ ʠʛʨʦʚʳʤʠ ʬʦʥʘʤʠ. ʏʠʪʘʷ ʢʥʠʛʫ, ʯʠʪʘʪʝʣʴ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚʩʝ 

ʚ ʩʚʦʝʡ ʛʦʣʦʚʝ ʠʩʭʦʜʷ ʪʦʣʴʢʦ ʠʟ ʦʧʠʩʘʥʥʦʛʦ ʪʝʢʩʪʘ. ʀ ʩʢʦʨʝʝ ʚʩʝʛʦ ʦʥ ʩʜʝʣʘʝʪ ʵʪʦ ʧʦ ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ 

ʧʨʝʜʧʦʯʪʝʥʠʷʤ, ʚʳʙʝʨʝʪ ʜʣʷ ʩʝʙʷ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʯʝʨʪʳ ʣʠʮʘ, ʛʦʣʦʩ, ʧʘʣʠʪʨʫ ʮʚʝʪʦʚ ʠ ʪ.ʜ. ʊʦ 

ʝʩʪʴ ʠʛʨʦʢ ʚʳʥʫʞʜʝʥ ʚʳʙʠʨʘʪʴ ʠʟ ʧʨʝʜʣʦʞʝʥʥʦʛʦ, ʪʦʛʜʘ ʢʘʢ ʯʠʪʘʪʝʣʴ ʚʩʝ-ʪʘʢʠ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ 

ʥʝʢʫʶ ʚʦʣʴʥʦʩʪʴ, ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʢʘʢʠʝ-ʪʦ ʛʦʪʦʚʳʝ ʦʧʠʩʘʥʠʷ. 

ʉʘʤʳʤ ʛʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ɺʅ ʦʪ ʢʥʠʛʠ ʚʩʝ-ʪʘʢʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ ʚʘʨʠʘʪʠʚʥʦʩʪʴ 

ʩʶʞʝʪʘ. ɺ ʢʥʠʛʝ ʝʩʪʴ ʦʜʠʥ ʟʘʜʫʤʘʥʥʳʡ ʠ ʦʧʠʩʘʥʥʳʡ ʘʚʪʦʨʦʤ ʭʦʜ ʠʩʪʦʨʠʠ, ʢʦʪʦʨʳʡ ʥʠʢʘʢ ʥʝ ʩʤʦʞʝʪ 

ʧʦʤʝʥʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʯʪʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʡ ʯʠʪʘʪʝʣʴ ʥʠʢʘʢ ʥʝ ʩʤʦʞʝʪ ʧʦʚʣʠʷʪʴ. ɺ ʥʦʚʝʣʣʝ ʞʝ ʩʫʜʴʙʳ 

ʧʝʨʩʦʥʘʞʝʡ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʚʳʙʦʨʦʚ ʠʛʨʦʢʘ, ʢʦʪʦʨʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʘ ɻɻ, 

ʥʝʩʢʦʣʴʢʦ ʤʠʨʦʚʦʟʟʨʝʥʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʂ ʧʨʠʤʝʨʫ, ʚ çʊʝʦʜʦʨʝè ʠʛʨʦʢ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʜʚʘ ʚʘʨʠʘʥʪʘ 

ʧʦʚʝʜʝʥʠʷ ɻɻ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʪ ʝʸ ʭʘʨʘʢʪʝʨ: ʧʫʪʴ ʨʦʤʘʥʪʠʢʘ ʠʣʠ ʮʠʥʠʢʘ. ɽʩʣʠ ʠʛʨʦʢ ʚʳʙʝʨʝʪ ʧʫʪʴ 

ʨʦʤʘʥʪʠʢʘ, ʪʦ ɻɻ ʩʪʘʥʝʪ ʙʦʣʝʝ ʪʘʢʪʠʯʥʦʡ, ʩʧʦʢʦʡʥʦʡ ʠ ʤʷʛʢʦʡ. ɽʸ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʙʫʜʝʪ ʧʦʤʦʱʴ ʜʨʫʛʠʤ, 

ʘ ʥʝ ʩʘʤʦʡ ʩʝʙʝ. ɽʩʣʠ ʞʝ ʠʛʨʦʢ ʧʨʝʜʧʦʯʪʝʪ ʧʫʪʴ ʮʠʥʠʢʘ, ʪʦ ɻɻ ʩʪʘʥʝʪ ʧʨʷʤʦʣʠʥʝʡʥʦʡ, ʠʥʦʛʜʘ ʜʘʞʝ ʨʝʟʢʦʡ 
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ʠ ʚʩʧʳʣʴʯʠʚʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʘ ʙʫʜʝʪ ʫʧʨʷʤʦ ʦʪʩʪʘʠʚʘʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ ʠ ʜʝʣʘʪʴ ʚʩʸ ʚʦʟʤʦʞʥʦʝ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʩʚʦʠʭ ʮʝʣʝʡ ʠ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʛʨʦʢʫ ʧʨʝʜʩʪʦʠʪ ʩʜʝʣʘʪʴ ʚʳʙʦʨ ʤʝʞʜʫ ʥʠʟʢʠʤ 

ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʦʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʫʜʴʙʫ ɻɻ, ʥʦ ʠ ʝʸ ʙʣʠʟʢʠʭ ʣʶʜʝʡ. 

ʉʨʘʚʥʠʚʘʷ ʚʠʟʫʘʣʴʥʳʝ ʥʦʚʝʣʣʳ ʠ ʢʥʠʛʠ ʥʝʣʴʟʷ ʥʝ ʚʟʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʵʪʠʭ 

ʦʙʣʘʩʪʝʡ. ɺʠʟʫʘʣʴʥʳʝ ʥʦʚʝʣʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ, ʯʝʤ ʢʥʠʛʠ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢʘʢ ʢ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʩʶʞʝʪʥʳʭ ʣʠʥʠʡ, ʪʘʢ ʠ ʢ ʢʘʯʝʩʪʚʫ ʠʭ ʧʨʦʨʘʙʦʪʢʠ, ʚʝʜʴ ʢʥʠʞʥʘʷ ʠ ʧʠʩʘʪʝʣʴʩʢʘʷ ʢʫʣʴʪʫʨʘ 

ʨʘʟʚʠʚʘʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝʣʝʪʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʞʘʥʨ ʚʠʟʫʘʣʴʥʳʭ ʥʦʚʝʣʣ ʩʫʱʝʩʪʚʫʝʪ ʤʝʥʴʰʝ 40 

ʣʝʪ, ʧʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʥʘʧʠʩʘʥʥʳʭ ʢʥʠʛ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʦʟʜʘʥʥʳʭ ʚʠʟʫʘʣʴʥʳʭ 

ʥʦʚʝʣʣ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦʚʪʦʨʝʥʠʷ ʠʜʝʡ, ʦʜʥʘʢʦ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʷ ʚ ʧʨʝʜʣʦʞʝʥʠʠ 

ʚʠʟʫʘʣʴʥʳʝ ʥʦʚʝʣʣʳ ʤʦʛʫʪ ʧʦʢʘʟʘʪʴʩʷ ʩʢʫʯʥʳʤʠ ʠ ʟʥʘʢʦʤʳʤʠ ʜʣʷ ʯʠʪʘʪʝʣʝʡ ʩ ʙʦʣʴʰʠʤ ʠʛʨʦʚʳʤ ʦʧʳʪʦʤ. 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʛʦ ʩʨʘʚʥʝʥʠʷ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

1. ɺʠʟʫʘʣʴʥʳʝ ʥʦʚʝʣʣʳ ʧʨʝʜʣʘʛʘʶʪ ʠʛʨʦʢʘʤ ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠʪʠʠ ʩʶʞʝʪʘ, ʯʪʦ 

ʦʙʣʝʛʯʘʝʪ ʧʦʥʠʤʘʥʠʝ ʛʝʨʦʝʚ ʠ ʠʭ ʤʦʪʠʚʦʚ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʠʩʭʦʜ ʠʛʨʳ ʟʘʚʠʩʠʪ ʦʪ ʨʝʰʝʥʠʡ ʠʛʨʦʢʘ.  

2. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʢʩʪʦʚʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʛʜʝ ʯʠʪʘʪʝʣʴ ʜʦʣʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʩʦʟʜʘʚʘʪʴ ʦʙʨʘʟʳ ʠ ʘʪʤʦʩʬʝʨʫ, ʦʧʠʨʘʷʩʴ ʥʘ ʦʧʠʩʘʥʠʷ, ʚʠʟʫʘʣʴʥʳʝ ʥʦʚʝʣʣʳ ʠʩʧʦʣʴʟʫʶʪ ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʨʩʦʥʘʞʝʡ ʠ ʦʢʨʫʞʝʥʠʷ, ʤʫʟʳʢʘ ʠ ʘʥʠʤʘʮʠʠ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ 

ʧʦʛʨʫʞʝʥʠʝ ʠʛʨʦʢʘ ʚ ʠʩʪʦʨʠʶ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʵʢʨʘʥʝ ʩʤʘʨʪʬʦʥʘ ʠʣʠ 

ʢʦʤʧʴʶʪʝʨʘ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʚʦʦʙʨʘʞʝʥʠʝ ʯʠʪʘʪʝʣʷ. 

3. ɺʠʟʫʘʣʴʥʳʝ ʥʦʚʝʣʣʳ ʧʨʝʜʣʘʛʘʶʪ ʫʧʨʦʱʝʥʥʦʝ ʧʦʚʝʩʪʚʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ, ʥʦ ʣʘʢʦʥʠʯʥʳʤ. ʊʝʢʩʪ ʜʦʣʞʝʥ ʙʳʪʴ ʣʠʪʝʨʘʪʫʨʥʳʤ, ʥʦ ʝʤʢʠʤ, ʫʯʠʪʳʚʘʷ ʪʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʠʛʨʳ. ʆʛʨʘʥʠʯʝʥʠʷ ʚʢʣʶʯʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʢʦʚ, ʦʙʲʝʤ ʪʝʢʩʪʦʚʳʭ ʬʨʝʡʤʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʵʢʨʘʥʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʪʝʭ, ʢʪʦ ʦʪʚʳʢ ʠʣʠ ʥʝ ʧʨʠʚʳʢ ʢ ʯʪʝʥʠʶ ʙʦʣʴʰʠʭ ʪʝʢʩʪʦʚ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʧʦʤʦʛʘʝʪ ʩʦʭʨʘʥʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʥʠʤʘʥʠʷ.  

4. ɺʘʨʠʘʪʠʚʥʦʩʪʴ ʚʠʟʫʘʣʴʥʳʭ ʥʦʚʝʣʣ ʤʦʞʝʪ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʯʠʪʘʪʝʣʷ, ʧʦʟʚʦʣʷʷ ʝʤʫ ʚʣʠʷʪʴ 

ʥʘ ʩʶʞʝʪ, ʬʦʨʤʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ, ʨʝʰʘʪʴ ʩʫʜʴʙʫ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʧʝʨʩʦʥʘʞʝʡ ʠ 

ʧʝʨʝʯʠʪʳʚʘʪʴ ʠʩʪʦʨʠʶ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʧʦʣʫʯʘʷ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʦʚʢʠ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʪʝʥʮʠʘʣʘ ʚʠʟʫʘʣʴʥʳʭ ʥʦʚʝʣʣ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʣʠʪʝʨʘʪʫʨʝ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. 

ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʟʫʘʣʴʥʳʭ ʥʦʚʝʣʣ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʘʫʜʠʪʦʨʠʠ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʷʤʦʛʦ ʚʣʠʷʥʠʷ ʠʛʨʦʢʘ ʥʘ ʨʘʟʚʠʪʠʝ ʩʶʞʝʪʘ. ɸ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʫʚʝʣʠʯʠʪʴ ʧʦʛʨʫʞʝʥʠʝ ʚ ʠʩʪʦʨʠʶ ʠ ʩʦʟʜʘʶʪ ʙʦʣʝʝ ʷʨʢʠʝ ʠ ʟʘʧʦʤʠʥʘʶʱʠʝʩʷ 

ʦʙʨʘʟʳ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʚʘʞʥʦʝ ʥʘʙʣʶʜʝʥʠʝ: ʚʠʟʫʘʣʴʥʳʝ ʥʦʚʝʣʣʳ ʥʝ ʷʚʣʷʶʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʚʩʝʭ ʣʶʜʝʡ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳʤʠ ʜʣʷ ʦʧʳʪʥʳʭ ʯʠʪʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʫʞʝ ʧʨʠʚʳʢʣʠ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʬʦʨʤʘʤ ʣʠʪʝʨʘʪʫʨʳ ʠʣʠ ʧʨʦʩʪʦ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʥʘʯʠʪʘʥʥʳʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʠʟʫʘʣʴʥʳʝ ʥʦʚʝʣʣʳ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʦʙʲʝʤʝ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʦʥʠ ʤʦʛʫʪ ʧʝʨʝʜʘʪʴ, 

ʠ ʚ ʚʦʟʤʦʞʥʦʩʪʷʭ ʨʘʟʚʠʪʠʷ ʩʶʞʝʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʚʝʜʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦʢʘʟʘʣʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʠʟʫʘʣʴʥʳʝ ʥʦʚʝʣʣʳ ʥʝ ʷʚʣʷʶʪʩʷ 

ʩʘʤʳʤ ʟʘʭʚʘʪʳʚʘʶʱʠʤ ʠʣʠ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʯʪʝʥʠʷ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʨʝʜʢʦ ʯʠʪʘʶʪ, ʣʠʙʦ ʚʦʦʙʱʝ ʥʝ ʠʤʝʶʪ ʧʨʠʚʳʯʢʠ ʯʠʪʘʪʴ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ ʜʣʷ ʤʦʣʦʜʝʞʠ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʧʨʝʜʧʦʯʠʪʘʝʪ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʨʘʟʚʣʝʯʝʥʠʡ. 

ɺʦʟʤʦʞʥʦ ʧʦʩʣʝ ʪʘʢʦʛʦ ʦʧʳʪʘ ʦʥʠ ʟʘʭʦʪʷʪ ʯʘʱʝ ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʤʠʨ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 
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É ɺʘʥ ʗʥʴʷʥ, ɽ.ʅ. ʇʝʪʨʦʚ, 2024 
  
ʗʚʣʷʷʩʴ ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʦʪʜʝʣʢʠ, ʢʝʨʘʤʠʯʝʩʢʘʷ ʧʣʠʪʢʘ, ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚʩʝʛʜʘ ʙʳʣʠ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʠʥʜʫʩʪʨʠʠ. ʅʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʠʡ 

ʘʩʩʦʨʪʠʤʝʥʪ ʧʣʠʪʢʠ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʩʝ ʝʱʝ ʥʝ ʦʙʣʘʜʘʶʪ ʪʘʢʠʤʠ ʢʣʶʯʝʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʘʢ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʧʨʦʪʠʚʦʩʢʦʣʴʞʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ 

ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ, ʠʥʜʫʩʪʨʠʷ ʦʪʜʝʣʢʠ ʟʜʘʥʠʡ ʪʘʢʞʝ ʥʘʯʘʣʘ ʘʢʪʠʚʥʦ 

ʠʩʢʘʪʴ ʵʢʦʣʦʛʠʯʥʳʝ, ʙʝʟʦʧʘʩʥʳʝ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʥʠʟʢʦʫʛʣʝʨʦʜʥʳʝ ʨʝʰʝʥʠʷ. ʂʘʢ ʚʘʞʥʘʷ ʯʘʩʪʴ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʦ, ʢʘʢ ʧʣʠʪʢʘ ʦʪʨʘʞʘʝʪ ʢʦʥʮʝʧʮʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʜʠʟʘʡʥʝ ʦʪʜʝʣʢʠ ʟʜʘʥʠʡ, ʩʪʘʣʦ ʮʝʥʪʨʦʤ ʚʥʠʤʘʥʠʷ ʚ ʦʪʨʘʩʣʠ. ʕʪʘ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ 

ʦʙʩʫʞʜʝʥʠʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʜʝʢʦʨʘʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʘʜʘʧʪʠʨʫʝʤʦʩʪʠ ʢʝʨʘʤʠʯʝʩʢʦʡ 

ʧʣʠʪʢʠ ʢ ʨʳʥʢʫ, ʘʥʘʣʠʟʫ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʶ ʩʪʨʘʪʝʛʠʡ 

ʠʭ ʫʣʫʯʰʝʥʠʷ. ɺ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʣʠʪʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʷʚʣʷʶʪʩʷ 

ʫʩʪʦʡʯʠʚʳʤʠ, ʫʜʦʚʣʝʪʚʦʨʷʷ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʩʧʦʩʦʙʥʦʩʪʠ 

ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ. ɺ ʦʙʣʘʩʪʠ ʦʪʜʝʣʢʠ ʟʜʘʥʠʡ ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʦʢʨʘʱʝʥʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʟʘʛʨʷʟʥʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʕʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʜʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʧʣʠʪʢʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʠʥʥʦʚʘʮʠʡ, ʥʦ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʚʳʙʦʨʘ ʢʘʯʝʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʨʳʥʢʘ ʚ ʠʥʜʫʩʪʨʠʠ ʧʣʠʪʢʠ, ʘ ʪʘʢʞʝ ʟʜʦʨʦʚʦʤʫ ʨʘʟʚʠʪʠʶ 

ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʠʪʢʘ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ. 
 

https://ntnuopen.ntnu.no/ntnu-xmlui/bitstream/handle/11250/2734089/The%2BEducational%2BPotential%2Bof%2BVisual%2BNovel%2BGames.pdf?sequence=2&isAllowed=y
https://ntnuopen.ntnu.no/ntnu-xmlui/bitstream/handle/11250/2734089/The%2BEducational%2BPotential%2Bof%2BVisual%2BNovel%2BGames.pdf?sequence=2&isAllowed=y
https://ntnuopen.ntnu.no/ntnu-xmlui/bitstream/handle/11250/2734089/The%2BEducational%2BPotential%2Bof%2BVisual%2BNovel%2BGames.pdf?sequence=2&isAllowed=y
https://doi.org/10.1016/j.compedu
https://elar.urfu.ru/bitstream/10995/78076/1/m_th_n.a.karskanova_2019.pdf
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ENVIRONMENTAL CHARACTERISTICS OF CERAMIC TILES 
 
Being the cornerstone of interior and exterior decoration, ceramic tiles, their characteristics, advantages and 

disadvantages have always been in the spotlight of the industry. There is a wide range of tiles on the market, but 

some of them still lack key properties such as wear resistance and anti-skid. With more and more attention being 

paid to environmental protection and sustainable development around the world, the building decoration industry 

has also begun to actively seek environmentally friendly, environmentally friendly and low-carbon solutions. As 

an important part of building finishing materials, the way tiles reflect the concept of sustainability in modern 

building decoration design has become the focus of attention in the industry. This article is devoted to discussing 

the physico-chemical properties, decorative features and adaptability of ceramic tiles to the market, analyzing the 

strengths and weaknesses of existing products and proposing strategies to improve them. In the course of our 

research, we have come to the conclusion that tile materials are sustainable, meeting the needs of modern humanity 

without compromising the ability of future generations to meet their needs. In the field of building decoration, the 

concept of sustainable development is expressed mainly in reducing resource consumption, environmental 

pollution, using environmentally friendly materials and improving construction efficiency. These studies not only 

give tile manufacturers directions for innovation, but also provide consumers with more options for quality 

choices. At the same time, they contribute to technological progress and market differentiation in the tile industry, 

as well as the healthy development of the industry as a whole. 

Keywords: tiles, sustainable development, environmentally friendly materials 

 

ʇʦʩʢʦʣʴʢʫ ʚʥʠʤʘʥʠʝ ʣʶʜʝʡ ʢ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʦʜʦʣʞʘʝʪ 

ʨʘʩʪʠ, ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʜʝʣʷʶʪ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʧʦʢʫʧʢʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʦʪʣʠʯʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʈʦʣʴ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ ʢʘʢ ʚʘʞʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʣʴʟʷ ʥʝʜʦʦʮʝʥʠʚʘʪʴ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʦʙʩʫʞʜʘʪʴʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ, ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʦʣʘ ʠ 

ʩʪʝʥ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʠ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʠʪʢʠ ʚ ʦʩʥʦʚʥʦʤ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ (ʊʘʙʣʠʮʘ 1.): 

 

ʊʘʙʣʠʮʘ 1. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʅʝʨʘʜʠʦʘʢʪʠʚʥʳʝ ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʣʠʪʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʨʦʢʘʣʠʚʘʥʠʝ, ʧʦʵʪʦʤʫ 

ʧʣʠʪʢʘ ʥʝ ʠʤʝʝʪ ʧʨʦʙʣʝʤ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤ 

ʟʘʛʨʷʟʥʝʥʠʝʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʩʪʘʚ ʧʣʠʪʢʠ 

ʩʪʘʙʠʣʝʥ, ʥʝ ʚʳʜʝʣʷʝʪ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʙʝʟʦʧʘʩʝʥ ʠ ʥʘʜʝʞʝʥ. 

ʅʝʪʦʢʩʠʯʥʳʝ ʉʳʨʴʝʤ ʜʣʷ ʧʣʠʪʢʠ ʩʣʫʞʘʪ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʨʦʜʥʳʝ 

ʤʠʥʝʨʘʣʳ, ʢʦʪʦʨʳʝ ʥʝ ʥʘʥʦʩʷʪ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ 

ʯʝʣʦʚʝʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʣʠʪʢʘ ʠʤʝʝʪ ʛʣʘʜʢʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʣʝʛʢʦ ʯʠʩʪʠʪʩʷ ʠ ʥʝ 

ʥʘʢʘʧʣʠʚʘʝʪ ʣʠʰʥʶʶ ʧʳʣʴ ʠ ʙʘʢʪʝʨʠʠ, ʯʪʦ ʜʝʣʘʝʪ 

ʝʝ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʪʜʝʣʢʠ 

ʟʜʘʥʠʡ. 

ʃʝʛʢʦ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʇʣʠʪʢʘ ï ʵʪʦ ʧʨʦʯʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʩʨʦʢ ʩʣʫʞʙʳ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʜʝʩʷʪʠʣʝʪʠʷ ʠ 

ʙʦʣʝʝ. ɽʩʣʠ ʝʝ ʧʨʠʭʦʜʠʪʩʷ ʚʳʙʨʘʩʳʚʘʪʴ ʧʦ ʪʘʢʠʤ 

ʧʨʠʯʠʥʘʤ, ʢʘʢ ʩʥʦʩ, ʧʣʠʪʢʘ ʤʦʞʝʪ ʩʪʘʪʴ ʚʘʞʥʦʡ 

ʯʘʩʪʴʶ ʦʪʭʦʜʦʚ ʤʫʩʦʨʦʩʞʠʛʘʥʠʷ ʠʣʠ ʩʚʘʣʢʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʆʜʥʘʢʦ ʧʣʠʪʢʫ ʣʝʛʢʦ ʧʝʨʝʨʘʙʦʪʘʪʴ ʠ ʧʦʚʪʦʨʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʠʨʧʠʯʘ, 

ʙʦʨʜʶʨʦʚ ʠʣʠ ʜʨʫʛʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʥʝ ʩʦʟʜʘʚʘʷ ʧʨʠ ʵʪʦʤ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. 
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ʅʘʨʷʜʫ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʪʝʤʦʡ. ɼʣʷ ʢʦʤʧʘʥʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʢʝʨʘʤʠʯʝʩʢʫʶ ʧʣʠʪʢʫ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

ʜʦʣʞʥʦ ʩʪʘʪʴ ʚʘʞʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʚʳʙʦʨʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ ʪʘʢʞʝ 

ʩʚʷʟʘʥʘ ʩ ʚʳʙʦʨʦʤ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʊʘʙʣʠʮʘ 2.). 

 

ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

1. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ 
ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʧʫʩʢʘʪʴ ʧʣʠʪʢʫ ʩ ʙʦʣʝʝ 

ʵʢʦʣʦʛʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʣʠʪʦʯʥʳʤ 

ʢʦʤʧʘʥʠʷʤ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʟʘʱʠʪʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʦ ʚʩʝ ʘʩʧʝʢʪʳ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʪ ʟʘʢʫʧʢʠ ʩʳʨʴʷ 

ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪ ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʦʪʦʚʦʡ ʧʣʠʪʢʠ 

ʜʦ ʫʧʘʢʦʚʢʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ - ʩʥʠʞʘʡʪʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʫ. 

2. ʆʧʪʠʤʠʟʘʮʠʷ ʧʣʠʪʢʠ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ 
ʥʝʥʫʞʥʳʭ ʦʪʭʦʜʦʚ 

ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʷʤ, 

ʧʨʦʠʟʚʦʜʷʱʠʤ ʧʣʠʪʢʫ, ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʧʨʦʜʫʢʮʠʠ, ʯʪʦʙʳ 

ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʥʫʞʥʳʭ ʦʪʭʦʜʦʚ. ɼʨʫʛʠʝ 

ʘʩʧʝʢʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʧʣʠʪʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʟʘʪʨʘʪʳ, ʥʦ ʠ, ʯʪʦ ʙʦʣʝʝ ʚʘʞʥʦ, ʥʝʩʫʪ ʚ ʩʝʙʝ 

ʢʦʥʮʝʧʮʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

3. ɺʳʙʦʨ ʧʦʪʨʝʙʠʪʝʣʷ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ 
ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʧʣʠʪʢʠ 

ɺʳʙʦʨ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʠ ʧʦʢʫʧʢʝ ʪʘʢʞʝ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʧʣʠʪʦʯʥʳʭ 

ʢʦʤʧʘʥʠʡ. ʇʦʪʨʝʙʠʪʝʣʠ ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʣʫʯʰʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ 

ʩʨʦʢ ʩʣʫʞʙʳ, ʣʝʛʢʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʫʶ 

ʢʝʨʘʤʠʯʝʩʢʫʶ ʧʣʠʪʢʫ, ʵʪʦʪ ʚʳʙʦʨ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ 

 

 

ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʦʢʦʥʯʘʥʠʝ) 

 ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ 

ʠʥʚʝʩʪʠʮʠʝʡ ʠ ʚʢʣʘʜʦʤ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʳʥʦʯʥʳʭ ʩʠʣ ʜʣʷ ʩʦʜʝʡʩʪʚʠʷ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʝʜʧʨʠʷʪʠʡ. 

 

ɺʦ-ʧʝʨʚʳʭ, ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ ʪʨʝʙʫʝʪ ʧʦʪʨʝʙʣʝʥʠʷ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʠ ʩʳʨʴʷ, ʪʘʢʠʭ ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʩʳʨʴʝ ʠ ʚʦʜʘ. ʇʦʵʪʦʤʫ ʩʥʠʞʝʥʠʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʢ ʵʢʦʣʦʛʠʯʥʦʤʫ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʠʪʢʠ. ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʙʥʦʚʣʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʵʥʝʨʛʠʠ ʠ ʜʨʫʛʠʝ ʤʝʨʳ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʩʦʢʨʘʪʠʪʴ 

ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʣʠʪʢʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʫʱʝʨʙ, 

ʥʘʥʦʩʠʤʳʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʠʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʚʦʧʨʦʩʳ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʠʪʢʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʧʦʪʨʝʙʣʝʥʠʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʙʣʘʛʦʜʘʨʷ ʠʥʥʦʚʘʮʠʷʤ ʚ ʜʠʟʘʡʥʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʨʘʟʨʘʙʦʪʢʘʤ, ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʝʝ ʢʨʘʩʠʚʳʝ, ʜʦʣʛʦʚʝʯʥʳʝ ʠ ʣʝʛʢʦ ʦʯʠʱʘʝʤʳʝ 

ʠʟʜʝʣʠʷ ʠʟ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ, ʯʪʦ ʫʣʫʯʰʠʪ ʚʧʝʯʘʪʣʝʥʠʷ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʅʘʢʦʥʝʮ, ʦʙʨʘʙʦʪʢʘ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʧʣʠʪʢʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʟʝʣʝʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ. ɹʣʘʛʦʜʘʨʷ ʨʘʟʫʤʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʳ ʧʣʠʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʚʪʦʨʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʣʠ ʧʝʨʝʨʘʙʦʪʘʥʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʢʨʘʪʠʪʴ 

ʨʘʩʪʨʘʪʫ ʨʝʩʫʨʩʦʚ. ʅʘʧʨʠʤʝʨ, ʦʪʭʦʜʳ ʧʣʠʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʣʴʯʝʥʳ, ʧʨʦʩʝʷʥʳ ʠ ʪ. ʜ. ʠ ʧʝʨʝʨʘʙʦʪʘʥʳ ʚ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʟʘʧʦʣʥʠʪʝʣʠ ʠʣʠ ʥʘʧʦʣʥʠʪʝʣʠ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʚʪʦʨʠʯʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʇʦʩʣʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ ʤʳ 

ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʘʩʧʝʢʪʘʤ (ʊʘʙʣʠʮʘ 3.): 
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ʊʘʙʣʠʮʘ 3. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. 

1. ɸʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ 
ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʝʨʘʤʠʯʝʩʢʘʷ 

ʧʣʠʪʢʘ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ ʦʙʳʯʥʦ ʠʤʝʶʪ 

ʥʠʟʢʦʫʛʣʝʨʦʜʥʳʝ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʣʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʧʨʠʤʝʨ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʟʘʤʝʥʳ ʥʝʢʦʪʦʨʳʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʜʣʷ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʠ ʤʝʪʦʜʳ ʥʝ ʪʦʣʴʢʦ 

ʩʦʢʨʘʱʘʶʪ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʥʦ ʠ 

ʫʤʝʥʴʰʘʶʪ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

2. ɺʦʟʜʝʡʩʪʚʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʆʪʭʦʜʷʱʠʝ ʛʘʟʳ, ʩʪʦʯʥʳʝ ʚʦʜʳ ʠ ʪʚʝʨʜʳʝ ʦʪʭʦʜʳ, 

ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ, ʦʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʫʪʝʤ 

ʫʣʫʯʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʜʨʫʛʠʭ ʤʝʨ ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ 

ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʠ ʜʦʙʠʪʴʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

3. ʇʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ ð ʵʪʦ 

ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʵʪʦʤʫ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʛʦʨʝʣʢʠ, ʩʠʩʪʝʤʳ 

ʨʝʢʫʧʝʨʘʮʠʠ ʪʝʧʣʘ ʠ ʪ. ʜ., ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʚʳʙʨʦʩʳ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʜʝʡʩʪʚʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʵʥʝʨʛʠʠ, 

ʪʘʢʦʡ ʢʘʢ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʠ ʵʥʝʨʛʠʷ ʚʝʪʨʘ, 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 

4. ʇʝʨʝʨʘʙʦʪʢʘ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʆʪʭʦʜʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ, ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʨʘʙʦʪʘʥʳ 

ʧʦʩʣʝ ʨʘʟʫʤʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. ʉʶʜʘ ʚʭʦʜʠʪ 

ʩʦʨʪʠʨʦʚʢʘ, ʜʨʦʙʣʝʥʠʝ, ʧʨʦʩʝʠʚʘʥʠʝ ʠ ʪ. ʜ. 

ʦʪʭʦʜʦʚ, ʘ ʟʘʪʝʤ ʠʭ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ. ɹʣʘʛʦʜʘʨʷ ʧʝʨʝʨʘʙʦʪʢʝ ʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʤʦʞʥʦ ʝʱʝ ʙʦʣʴʰʝ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʩʥʠʟʠʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

5. ʇʦʪʨʝʙʥʦʩʪʠ ʠ ʪʝʥʜʝʥʮʠʠ ʨʳʥʢʘ ʇʦʩʢʦʣʴʢʫ ʩʧʨʦʩ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʫʶ ʧʨʦʜʫʢʮʠʶ ʨʘʩʪʝʪ, ʨʳʥʦʯʥʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʢʝʨʘʤʠʯʝʩʢʦʡ 

ʧʣʠʪʢʠ ʨʘʩʰʠʨʷʶʪʩʷ. ʇʦʪʨʝʙʠʪʝʣʠ ʫʜʝʣʷʶʪ ʚʩʝ 

ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʧʦʵʪʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʘʷ ʢʝʨʘʤʠʯʝʩʢʘʷ ʧʣʠʪʢʘ ʩʪʘʥʝʪ ʦʩʥʦʚʥʳʤ 

ʚʳʙʦʨʦʤ ʥʘ ʨʳʥʢʝ ʙʫʜʫʱʝʛʦ. 

6. ʉʪʨʘʪʝʛʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʨʷʜ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʤʝʨ. ʕʪʦ 
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ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʜʝʡʩʪʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʧʨʦʮʝʩʩʦʚ, ʫʩʠʣʝʥʠʝ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ 

ʪʘʢʞʝ ʫʢʨʝʧʣʷʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʦʙʤʝʥʳ ʤʝʞʜʫ 

ʦʪʨʘʩʣʷʤʠ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʩʦʜʝʡʩʪʚʠʷ ʟʝʣʝʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʦʪʨʘʩʣʠ. 

 

ɺ ʮʝʣʦʤ, ʢʝʨʘʤʠʯʝʩʢʘʷ ʧʣʠʪʢʘ ʢʘʢ ʚʘʞʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʪʨʝʙʫʶʪ ʥʝ ʪʦʣʴʢʦ ʫʩʠʣʠʡ ʧʣʠʪʦʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʦ ʠ 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɽʩʪʴ ʥʘʜʝʞʜʘ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʚʩʝ ʙʦʣʴʰʝ ʠ 

ʙʦʣʴʰʝ ʧʣʠʪʦʯʥʳʭ ʢʦʤʧʘʥʠʡ ʩʤʦʛʫʪ ʜʦʩʪʠʯʴ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʴʰʝ ʧʣʠʪʢʠ ɿʝʣʝʥʦʝ 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʣʠʪʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʫʪʠʣʠʟʘʮʠʠ, ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʧʝʨʝʨʘʙʦʪʢʠ, ʧʨʠ ʵʪʦʤ ʫʜʦʚʣʝʪʚʦʨʷʷ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ ʚ ʣʫʯʰʝʡ ʞʠʟʥʠ. ʕʪʦ 

ʚ ʦʩʥʦʚʥʦʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ, ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʝ. URL: 

https://stroylandiya.ru/blog/osnovnye_kharakteristiki_keramicheskoy_plitki/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 03.04.2024) 

ɺʠʜʳ ʧʣʠʪʢʠ.  URL: https://mosplitka.ru/staty/plitka/vidy-tipy-i-klassy-keramicheskoy-plitki -opisanie-ikh-

tekhnicheskikh-kharakteristik/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 03.04.2024) 

ʕʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʩʚʦʡʩʪʚʘ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ. URL:http://m.91exiu.com/articlesj-detail-76848.html 

(ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 09.04.2024) 

ʀʥʥʦʚʘʮʠʠ ʚ ʤʘʪʝʨʠʘʣʘʭ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ ʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ.   URL: 

https://baijiahao.baidu.com/s?id=1790020107167199991&wfr=spider&for=pc (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 09.04.2024) 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʠ. URL: https://docs.cntd.ru/document/1200104949 (ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 09.04.2024) 
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ʂ ʵʢʦʣʦʛʠʯʥʳʤ ʦʪʥʦʩʷʪʩʷ ʟʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʵʢʦʥʦʤʷʪ ʨʝʩʫʨʩʳ, ʟʘʱʠʱʘʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʱʘʶʪ ʟʘʛʨʷʟʥʝʥʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠʤʝʨʦʤ ʜʨʝʚʥʝʡ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʡ ʵʪʠ ʧʨʠʥʮʠʧʳ, ʷʚʣʷʶʪʩʷ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʃʸʩʩʦʚʦʤ ʧʣʘʪʦ 

ʂʠʪʘʷ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ʠ ʤʝʪʦʜʳ 

ʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʠʥʮʠʧʳ ʠ ʪʝʭʥʦʣʦʛʠʠ çʟʝʣʝʥʦʡè ʘʨʭʠʪʝʢʪʫʨʳ, ʦʢʘʟʘʚʰʠʝ ʥʘʠʙʦʣʝʝ 

ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʟʜʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʱʝʨʥʳʝ ʞʠʣʠʱʘ, ʟʝʣʝʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʃʸʩʩʦʚʦʝ ʧʣʘʪʦ, ʣʸʩʩ, ʵʢʦʣʦʛʠʯʥʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ. 
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PRINCIPLES OF ECO-FRIENDLY ARCHITECTURE USING THE EXAMPLE OF CAVE DWELLINGS 
IN CHINA 
 

Green buildings are those that save resources, protect the environment and reduce pollution as much as 

possible throughout their operation. An example of ancient architecture that clearly demonstrates these 

principles is the buildings on the Loess Plateau of China. This article examines cave dwellings and their 

construction methods as an object of study, and analyzes the principles and technologies of ñgreenò 

architecture that have had the greatest influence on approaches to the design of modern buildings. 

Keywords: cave dwellings, green architecture, Loess plateau, loess, eco-friendly architecture. 
 

ʃʸʩʩʦʚʦʝ ʧʣʘʪʦ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʩʝʚʝʨʝ ʂʠʪʘʷ, ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʚ ʤʠʨʝ ʨʘʡʦʥʦʤ ʩʢʦʧʣʝʥʠʷ 

ʣʸʩʩʘ. ʃʸʩʩ ʟʜʝʩʴ ʠʤʝʝʪ ʪʦʣʩʪʳʡ ʩʣʦʡ, ʦʜʥʦʨʦʜʥʫʶ ʪʝʢʩʪʫʨʫ, ʭʦʨʦʰʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʚʝʨʪʠʢʘʣʴʥʦʩʪʴ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʥʠʢʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʱʝʨʥʳʭ ʞʠʣʠʱ. ʇʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ʚʳʢʦʧʘʥʳ 

ʠʟ ʣʝʩʩʦʚʦʛʦ ʛʨʫʥʪʘ ʠ ʠʭ ʥʝ ʥʫʞʥʦ ʦʙʞʠʛʘʪʴ, ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʧʨʦʩʪʳʭ ʨʘʩʢʦʧʦʢ ʠ ʨʝʤʦʥʪʘ, ʯʪʦʙʳ 

ʦʙʨʘʟʦʚʘʪʴ ʞʠʣʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, çʪʝʧʣʦʝ ʟʠʤʦʡ ʠ ʧʨʦʭʣʘʜʥʦʝ ʣʝʪʦʤè. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʩʚʦʝʦʙʨʘʟʥʦʝ ʞʠʣʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʦ ʠ ʷʨʢʦʝ ʚʦʧʣʦʱʝʥʠʝ ʛʘʨʤʦʥʠʯʥʦʛʦ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ. ʄʝʩʪʥʳʝ 

ʞʠʪʝʣʠ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʫʤʝʣʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʸʩʩ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ 

ʪʘʢʫʶ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʠ ʵʢʦʥʦʤʠʯʥʦʡ.  

ʇʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʘʡʦʥʝ ʃʸʩʩʦʚʦʛʦ ʧʣʘʪʦ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʂʠʪʘʷ ʠ ʚ 

ʩʨʝʜʥʝʤ ʠ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ɾʝʣʪʦʡ ʨʝʢʠ, ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ɺʥʫʪʨʝʥʥʝʡ ʄʦʥʛʦʣʠʠ (ʈʠʩ. 1). 
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ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʝʱʝʨʥʳʭ ʧʦʩʝʣʝʥʠʡ ʚ ʂʠʪʘʝ (ʚʳʜʝʣʝʥʦ ʩʝʨʳʤ ʮʚʝʪʦʤ) 

ʃʸʩʩʦʚʦʝ ʧʣʘʪʦ ï ʵʪʦ ʧʦʯʚʘ, ʛʜʝ ʟʘʨʦʜʠʣʠʩʴ, ʨʘʟʚʠʣʠʩʴ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʝʱʝʨʥʳʝ ʞʠʣʠʱʘ. ʆʥʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʚʝʨʥʦʡ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʤʫʩʩʦʥʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ʩ ʩʫʭʦʡ ʠ ʭʦʣʦʜʥʦʡ 

ʟʠʤʦʡ ʠ ʪʝʧʣʳʤ ʣʝʪʦʤ. ʆʙʠʣʴʥʳʝ ʨʝʩʫʨʩʳ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʠʣʴʥʦ ʢʦʣʝʙʣʝʪʩʷ, ʝʝ ʧʝʨʝʧʘʜʳ ʟʠʤʦʡ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 

ʙʦʣʝʝ 30Á C. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʩʢʫʜʥʳ, ʤʥʦʛʦ ʟʘʩʫʭ ʠ ʨʝʜʢʠ ʜʦʞʜʠ. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʦʩʘʜʢʦʚ ʪʘʢʞʝ ʚʳʧʘʜʘʝʪ 

ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ ʠ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʇʦʤʠʤʦ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʘ, ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʚʣʠʷʝʪ ʩʣʦʞʥʦʩʪʴ ʣʘʥʜʰʘʬʪʘ. ʇʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ʧʦʩʪʨʦʝʥʳ ʥʘ ʛʦʨʝ. ʄʝʪʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʣʸʩʩʘ ʦʙʨʘʟʫʝʪ 

ʙʝʟʦʧʘʩʥʫʶ ʠ ʧʦʜʭʦʜʷʱʫʶ ʩʨʝʜʫ çʪʝʧʣʫʶ ʟʠʤʦʡ ʠ ʧʨʦʭʣʘʜʥʫʶ ʣʝʪʦʤè, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʥʦʚʥʳʤ 

ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʧʨʠʥʮʠʧʘʤ ʧʝʱʝʨʳ.çʧʨʦʯʥʦʩʪʴ, ʧʨʘʢʪʠʯʥʦʩʪʴ ʠ ʢʨʘʩʦʪʘè. ʕʪʦ ʪʘʢʞʝ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ, 

ʧʦʯʝʤʫ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ ʚ ʢʘʢ ʜʨʝʚʥʠʝ ʚʨʝʤʝʥʘ, ʪʘʢ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

1. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʱʝʨʥʳʭ ʞʠʣʠʱ. 

ʇʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʥʘ ʃʸʩʩʦʚʦʤ ʧʣʘʪʦ ʂʠʪʘʷ. ʊʠʧʠʯʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ 

çʘʨʦʯʥʦʝè ʧʨʦʩʪʨʘʥʩʪʚʦ (ʈʠʩ. 2). 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʞʠʣʠʱʘ ʥʘ ʃʸʩʩʦʚʦʤ ʧʣʘʪʦ 

ʉʘʤʳʝ ʨʘʥʥʠʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʧʝʱʝʨʥʳʭ ʞʠʣʠʱʘʭ ʚ ʂʠʪʘʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʝʨʠʦʜʫ 

ʧʦʣʫʧʝʱʝʨʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʚ ɹʘʥʴʧʦ, ʉʠʘʥʴ, ʙʦʣʝʝ 6000 ʣʝʪ ʥʘʟʘʜ (ʈʠʩ. 3), ʠ ʝʛʦ ʵʚʦʣʶʮʠʠ (ʈʠʩ. 4). 
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ʈʠʩ. 3. ʉʭʝʤʘ çʧʦʣʫʧʝʱʝʨʥʦʛʦè ʞʠʣʠʱʘ ʚ ɹʘʥʴʧʦ, ʧʨʦʚʠʥʮʠʷ ʉʠʘʥʴ 

 
ʈʠʩ. 4. ʕʚʦʣʶʮʠʷ ʧʝʱʝʨʥʳʭ ʞʠʣʠʱ ʚ ʉʠʘʥʝ 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʱʝʨʥʳʭ ʞʠʣʠʱ ʚ ʦʩʥʦʚʥʦʤ ʦʪʨʘʞʘʶʪʩʷ ʚ ʠʭ ʫʥʠʢʘʣʴʥʦʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʨʝʰʝʥʠʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʧʝʱʝʨʥʦʛʦ ʞʠʣʠʱʘ 

ʠʤʝʝʪ ʘʨʦʯʥʫʶ ʬʦʨʤʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʛʨʫʥʪʘ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 

ʦʙʨʫʰʝʥʠʝ ʧʦʯʚʳ. ʇʨʠ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʚʥʫʪʨʠ ʧʝʱʝʨʥʦʛʦ ʞʠʣʠʱʘ ʪʘʢʞʝ ʧʦʣʥʦʩʪʴʶ 

ʫʯʠʪʳʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʩʚʝʱʝʥʠʠ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʪʝʧʣʝ. ʇʦʩʢʦʣʴʢʫ ʧʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʛʣʫʙʦʢʦ ʧʦʜ ʟʝʤʣʝʡ, ʦʥʠ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴ ʪʝʧʣʦ ʚʥʫʪʨʠ ʟʠʤʦʡ, ʘ ʣʝʪʦʤ ʠʭ ʤʦʞʥʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʦʭʣʘʞʜʘʪʴ ʯʝʨʝʟ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʦʪʚʝʨʩʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʢʦʥʦʤʠʶ ʵʥʝʨʛʠʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʥʝʰʥʝʡ ʵʥʝʨʛʠʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ: ʟʝʤʣʷʥʳʝ ʠ ʢʘʤʝʥʥʳʝ. ʇʦ ʬʦʨʤʝ ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʟʝʤʣʷʥʢʠ1, ʦʧʦʨʥʳʝ ʧʝʯʠ2, 

ʟʘʛʣʫʙʣʝʥʥʳʝ3 (ʈʠʩ. 5). 

 
1 ₆ ₇ ό¢Ẽ ȅłƻύ ͍ ͔͔͍͔ͨͪͦ͒ ͫ ͙͚͎ͭ͊ͫͦͦ͟͟ Ύ͘·͊͟ ζ͔ͣ͘͡Ύͤ͊͟η 
2 ₆ ₇ (ZhǭchǛng y§o) ʚ ʧʝʨʝʚʦʜʝ ʩ ʢʠʪʘʡʩʢʦʛʦ ʷʟʳʢʘ çʦʧʦʨʥʘʷ ʧʝʯʴè 

3 ₆ (Xi¨ ch®n sh³ y§od¸ng) ʚ ʧʝʨʝʚʦʜʝ ʩ ʢʠʪʘʡʩʢʦʛʦ ʷʟʳʢʘ çʟʘʛʣʫʙʣʝʥʥʦʝè 
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ʈʠʩ. 5. ɺʠʜʳ ʧʝʱʝʨʥʳʭ ʞʠʣʠʱ: ʘ) ʟʝʤʣʷʥʢʘ; ʙ) ʦʧʦʨʥʘʷ ʧʝʯʴ; ʚ) ʟʘʛʣʫʙʣʝʥʥʦʝ. 

ɿʝʤʣʷʥʢʘ ʦʟʥʘʯʘʝʪ ʧʝʱʝʨʫ ʠʣʠ ʟʝʤʣʷʥʦʡ ʜʦʤ, ʚʳʨʳʪʳʡ ʚ ʩʢʘʣʝ ʠ ʧʦʢʨʳʪʳʡ ʣʸʩʩʦʤ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʢʨʘʩʠʚʦʛʦ ʬʘʩʘʜʘ ʫ ʚʭʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʫʥʪ ʠʣʠ ʢʘʤʝʥʥʘʷ ʢʣʘʜʢʘ. ʆʧʦʨʥʳʝ ʧʝʯʠ ð ʵʪʦ 

ʧʝʱʝʨʥʦʝ ʞʠʣʠʱʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʠʟ ʢʠʨʧʠʯʘ ʠʣʠ ʢʘʤʥʷ ʚʦʟʣʝ ʩʢʘʣʳ ʠʣʠ ʩʢʣʦʥʘ ʭʦʣʤʘ. ɿʘʛʣʫʙʣʝʥʥʳʝ 

ʧʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ʩʪʨʦʷʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʝʥʘʭ ʣʸʩʩʘ ʟʘʨʘʥʝʝ ʚʳʨʳʪʦʡ ʢʚʘʜʨʘʪʥʦʡ ʷʤʳ, ʬʦʨʤʠʨʫʷ 

ʧʦʜʟʝʤʥʳʡ ʜʚʦʨ, ʟʘʢʨʳʪʳʡ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ. ɼʚʦʨ ʦʙʨʘʟʫʝʪ ʪʝʧʣʦʚʦʝ ʙʫʬʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ 

ʚʥʫʪʨʝʥʥʠʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʠ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʙʦʨʫ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʭʦʣʦʜʥʦʛʦ ʚʝʪʨʘ ʠ ʠʤʝʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʵʬʬʝʢʪ ʦʙʦʛʨʝʚʘ ʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ.  

3. ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʝʱʝʨʥʳʭ ʞʠʣʠʱ. 

ʉ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʠ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ ʧʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ʪʘʢʞʝ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʩ ʥʝʢʦʪʦʨʳʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʭ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʩ ʥʝʫʜʦʙʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʟʚʷʟʢʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʩʪʘʚʘʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ). 

ʈʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʦʚ, ʜʦʩʪʘʚʣʷʷ ʥʝʫʜʦʙʩʪʚʘ ʢʦʨʝʥʥʳʤ ʞʠʪʝʣʷʤ. ɺʦ-ʚʪʦʨʳʭ, ʧʣʦʱʘʜʴ ʧʝʱʝʨʥʳʭ 
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ʞʠʣʠʱ ʥʝʚʝʣʠʢʘ, ʘ ʚʝʥʪʠʣʷʮʠʷ ʠ ʦʩʚʝʱʝʥʠʝ ʧʣʦʭʠʝ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ ʞʘʨʢʠʤ ʣʝʪʦʤ ʠ 

ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʝʛʦʩʷ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ. ʅʦ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦʡ ʧʨʦʙʣʝʤʦʡ 

ʷʚʣʷʝʪʩʷ ʨʘʩʪʫʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʧʦʢʠʜʘʶʱʠʭ ʧʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ʚ ʧʦʠʩʢʘʭ ʣʫʯʰʠʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ. 

ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʤʥʦʛʠʝ ʧʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ʦʢʘʟʘʣʠʩʴ ʧʫʩʪʫʶʱʠʤʠ ʠ ʥʘʯʘʣʠ ʨʘʟʨʫʰʘʪʴʩʷ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ. 

ʉʪʘʪʫʩ ʞʠʣʦʡ ʬʫʥʢʮʠʠ ʧʝʱʝʨʥʳʭ ʞʠʣʠʱ ʩʝʨʴʝʟʥʦ ʦʩʧʘʨʠʚʘʝʪʩʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʝʡ: ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ʟʘʙʨʦʰʝʥʥʳʭ ʧʝʱʝʨʥʳʭ ʞʠʣʠʱ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʧʨʦʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʧʦʩʪʨʦʡʢʠ. ʆʜʥʘʢʦ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʧʝʱʝʨʥʳʝ ʞʠʣʠʱʘ, ʢʘʢ ʟʝʣʝʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʟʝʤʣʷʥʳʝ ʧʦʩʪʨʦʡʢʠ, ʪʘʢʞʝ ʠʤʝʶʪ ʩʚʦʠ 

ʫʥʠʢʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʦʥʠ ʤʦʛʫʪ ʵʢʦʥʦʤʠʪʴ ʟʝʤʣʶ ʠ ʵʥʝʨʛʠʶ ʚ ʫʩʣʦʚʠʷʭ ʃʸʩʩʦʚʦʛʦ ʧʣʘʪʦ.  

4. ʇʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʟʝʣʝʥʳʭè ʟʜʘʥʠʡ 

ɺ ʢʥʠʛʝ çɿʝʣʝʥʳʝ ʟʜʘʥʠʷ ï ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʰʝʩʪʴ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʟʝʣʝʥʳʭè ʟʜʘʥʠʡ: ʦʙʱʘʷ ʢʦʥʮʝʧʮʠʷ ʜʠʟʘʡʥʘ, 

ʵʢʦʥʦʤʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʵʢʦʥʦʤʠʷ ʵʥʝʨʛʠʠ, ʘʜʘʧʪʘʮʠʷ ʢ ʢʣʠʤʘʪʫ, ʛʘʨʤʦʥʠʷ ʩ ʫʯʘʩʪʢʦʤ ʠ ʫʯʝʪ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʯʝʣʦʚʝʢʘ (ʈʠʩ. 6). 

 
ʈʠʩ. 6. ʇʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʟʝʣʝʥʳʭè ʟʜʘʥʠʡ 

ɽʩʣʠ ʧʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʰʝʩʪʠ ʢʨʠʪʝʨʠʝʚ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ. ʇʦʵʪʦʤʫ ʧʝʱʝʨʥʳʝ ʞʠʣʠʱʘ ï ʵʪʦ ʧʦʩʪʨʦʡʢʠ ʩ ʧʨʠʨʦʜʥʳʤʠ çʟʝʣʝʥʳʤʠè ʩʚʦʡʩʪʚʘʤʠ. 

ʆʜʥʘʢʦ ʝʩʣʠ ʧʨʠʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʞʠʣʳʭ ʟʜʘʥʠʡ, ʪʦ ʚʦʟʥʠʢʘʶʪ ʦʯʝʚʠʜʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʦʙʣʝʤʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʘʟʚʠʪʠʝ ʧʝʱʝʨʥʳʭ ʞʠʣʠʱ. 

4. ʇʨʦʝʢʪ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʱʝʨʥʦʛʦ ʞʠʣʠʱʘ ʚ ʜʝʨʝʚʥʝ ʎʟʘʦʶʘʥʴ ʛʦʨʦʜʘ 

ʗʥʴʘʥʴ. 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʱʝʨʥʦʛʦ ʞʠʣʠʱʘ ʚ ʜʝʨʝʚʥʝ ʎʟʘʦʶʘʥʴ ʛʦʨʦʜʘ ʗʥʴʘʥʴ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʟʘʱʠʪʫ ʠ ʥʘʩʣʝʜʠʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʧʝʱʝʨʥʦʛʦ 

ʞʠʣʠʱʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʣʫʯʰʝʥʠʠ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. ɺ ʵʪʦʤ ʧʨʦʝʢʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʝʨʝʜʦʚʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʨʠʘʣʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʩʪʠʣʝʤ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʝʱʝʨʥʳʭ ʞʠʣʠʱ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʷʜʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʝʱʝʨʥʳʭ 

ʞʠʣʠʱ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʞʠʣʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʠ ʪʨʘʜʠʮʠʦʥʥʳʤ ʢʫʣʴʪʫʨʥʳʤ ʦʯʘʨʦʚʘʥʠʝʤ. ʂʦʣʝʙʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʤʝʱʝʥʠʠ ʠ ʝʩʪʝʩʪʚʝʥʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʚ ʪʝʧʣʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʬʦʨʤʳ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʝ ʪʝʧʣʘ. ʕʪʦʪ ʧʨʦʝʢʪ ʪʘʢʞʝ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʛʝʥʠʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ (ʈʠʩ. 7-8). 


