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ɿʄɯʉʊ 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 022 çɼʠʟʘʡʥè 

ʂʽʡʯʝʥʢʦ ʉʦʬʽʷ. ʄʽʥʽʤʘʣʽʟʤ ʷʢ ʩʪʠʣʴʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʜʠʟʘʡʥ-

ʧʨʦʻʢʪʫéééééééééééééééééééééééééééééé5 

ʂʦʤʝʥʜʘʥʪ ʄʠʢʦʣʘ. ʊʝʭʥʦʣʦʛʽʾ 3d-ʜʨʫʢʫ ʚ ʜʠʟʘʡʥʽ: ʽʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ, 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʘʣʴʥʽ ʢʝʡʩʠ ʟʘʩʪʦʩʫʚʘʥʥʷéééééééééé..25 

ʂʦʧʦʪʽʣʦʚ ʄʘʢʩʠʤ. ʉʪʠʣʽ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʘʜʚʝʥʪ-

ʢʘʣʝʥʜʘʨʽʚéééééééééééééééééééééééééééé.53 

ʃʻʧʽʥʘ ɺʘʣʝʥʪʠʥʘ. ɼʠʟʘʡʥ, ʱʦ ʟʤʽʥʶʻ ʩʚʽʪ: ʝʢʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʤʘʡʙʫʪʥʴʦʛʦééééééééééééééééééééééééééé..62 

ʄʠʨʦʥʝʥʢʦ ɸʥʥʘ. ʈʦʟʨʦʙʢʘ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʜʣʷ ʢʦʪʦʢʘʬʝéééééééé84 

ʈʦʤʘʥʝʥʢʦ ʉʚʽʪʣʘʥʘ. ɽʩʪʝʪʠʯʥʽ ʪʘ ʤʠʩʪʝʮʴʢʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ ʬʽʨʤʦʚʦʛʦ 

ʩʪʠʣʶ ʪʘʪʫ-ʩʘʣʦʥʽʚéééééééééééééééééééééééé.109 

ʉʝʤʝʥʦʚʘ ɭʚʛʝʥʽʷ. ʇʨʦʻʢʪʫʚʘʥʥʷ ʝʪʥʦʦʙʨʘʟʽʚ ʤʽʬʽʯʥʠʭ ʽʩʪʦʪ ʫ ʛʨʘʬʽʯʥʦʤʫ 

ʜʠʟʘʡʥʽééééééééééééééééééééééééééééé125 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 023 çʆʙʨʘʟʦʪʚʦʨʯʝ ʤʠʩʪʝʮʪʚʦè 

ɿʶʟʴ ɯʨʠʥʘ. ɾʠʪʪʻʚʠʡ ʪʘ ʪʚʦʨʯʠʡ ʰʣʷʭ ʧʦʣʪʘʚʩʴʢʦʛʦ ʭʫʜʦʞʥʠʢʘ ï ʞʠʚʦʧʠʩʮʷ 

ʇʘʚʣʘ ɻʦʨʦʙʮʷéééééééééééééééééééééééééé142 

ʄʽʭʥʦ ɯʚʘʥʥʘ. ʊʚʦʨʯʠʡ ʰʣʷʭ ʭʫʜʦʞʥʠʢʘ-ʛʨʘʬʽʢʘ ʆʧʘʥʘʩʘ ʉʣʘʩʪʴʦʥʘééé159 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 025 çʄʫʟʠʯʥʝ ʤʠʩʪʝʮʪʚʦè 

ʂʣʠʤʦʚʘ ɸʥʛʝʣʽʥʘ. ʄʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ ʚʠʢʣʘʜʘʥʥʷ ʩʫʯʘʩʥʦʾ ʬʦʨʪʝʧʽʘʥʥʦʾ 

ʤʫʟʠʢʠ ʥʘ ʦʩʥʦʚʽ ʪʚʦʨʽʚ ɻʝʥʥʘʜʽʷ ʉʘʩʴʢʘééééééééééééééé170 

ɹʦʙʦʰʢʦ ʆʣʝʢʩʘʥʜʨ. ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʥʘʚʩʴʢʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʚʦʨʽʚ ɺʽʢʪʦʨʘ 

ɺʣʘʩʦʚʘéééééééééééééééééééééééééééé...196 

ɹʦʣʭʦʚʽʪʚʥʘ ɯʥʥʘ. ʊʚʦʨʯʘ ʩʧʘʜʱʠʥʘ ʂʦʩʪʷʥʪʠʥʘ ʄʷʩʢʦʚʘ ʷʢ ʦʩʥʦʚʘ 

ʧʝʜʘʛʦʛʽʯʥʦ-ʚʠʢʦʥʘʚʩʴʢʦʛʦ ʨʝʧʝʨʪʫʘʨʫ ʙʘʥʜʫʨʠʩʪʘéééééééééé...217 

ɺʦʣʦʭ ʄʠʣʘʥʘ. ʈʦʟʚʠʪʦʢ ʘʢʘʜʝʤʽʯʥʦʾ ʩʘʢʩʦʬʦʥʦʚʦʾ ʰʢʦʣʠ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ 

ʩʪʦʣʽʪʪʷéééééééééééééééééééééééééééé...239 

ʂʦʨʥʻʚ ʆʣʝʢʩʽʡ. ɽʚʦʣʶʮʽʷ ʤʠʩʪʝʮʪʚʘ ʛʨʠ ʥʘ ʪʨʦʤʙʦʥʽ: ʚʽʜ ʚʠʪʦʢʽʚ ʜʦ 

ʩʫʯʘʩʥʦʩʪʽééééééééééééééééééééééééééé...253 
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ɹʠʙʢʦ ʇʦʣʽʥʘ. ɺʧʣʠʚ ʤʝʪʦʜʽʚ ʄʘʨʩʝʣʷ ʄʦʽʟʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʢʦʥʘʚʩʴʢʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ʬʣʝʡʪʠʩʪʘéééééééééééééééééééééé280 

ʐʘʧʦʚʘʣʝʥʢʦ ɻʣʽʙ. ʉʧʝʮʠʬʽʢʘ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʪʚʦʨʽʚ ʫʢʨʘʾʥʩʴʢʠʭ 

ʢʦʤʧʦʟʠʪʦʨʽʚ ʜʣʷ ʪʫʙʠéééééééééééééééééééééé...299 

ʄʝʣʴʥʠʢ ɭʣʠʟʘʚʝʪʘ. ʄʦʥʦʦʧʝʨʘ ʷʢ ʫʥʽʢʘʣʴʥʠʡ ʨʽʟʥʦʚʠʜ ʞʘʥʨʫééééé.327 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 021 çɸʫʜʽʦʚʽʟʫʘʣʴʥʝ ʤʠʩʪʝʮʪʚʦè 

ʆʙʦʛʨʻʣʦʚ ɸʨʪʝʤʽʡ. ʆʩʦʙʣʠʚʦʩʪʽ ʪʘ ʥʶʘʥʩʠ ʘʜʘʧʪʘʮʽʾ ʽʥʦʟʝʤʥʠʭ ʬʽʣʴʤʽʚ 

ʫʢʨʘʾʥʩʴʢʦʶééééééééééééééééééééééééééé355 

ʍʘʨʘʭʘʰ ɭʣʠʟʘʚʝʪʘ. ɾʫʨʥʘʣʽʩʪʩʴʢʝ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʷʢ ʞʘʥʨ ʩʫʯʘʩʥʦʛʦ 

ʪʝʣʝʙʘʯʝʥʥʷééééééééééééééééééééééééééé380 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 024 çʍʦʨʝʦʛʨʘʬʽʷè 

ʆʣʝʧʽʨ ɸʥʥʘ. ʇʦʰʫʢʠ ʪʘ ʟʜʦʙʫʪʢʠ ʚʠʜʘʪʥʦʛʦ ʭʦʨʝʦʛʨʘʬʘ ɺʘʩʠʣʷ 

ɸʚʨʘʤʝʥʢʘééééééééééééééééééééééééééé..402 
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ʉʧʝʮʽʘʣʴʥʽʩʪʴ 022 çɼʠʟʘʡʥè 

ʂʽʡʯʝʥʢʦ ʉʦʬʽʷ ɺʽʪʘʣʽʾʚʥʘ, 

 ʟʜʦʙʫʚʘʯʢʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ  

(ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ 3 ʢʫʨʩʫ  

ʂʝʨʽʚʥʠʢ: ʢʘʥʜʠʜʘʪ ʬʽʣʦʩʦʬʩʴʢʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯʢʘ ʢʘʬʝʜʨʠ ʜʠʟʘʡʥʫ 

 ʂʦʩʪʶʢ ʆʣʴʛʘ ʇʝʪʨʽʚʥʘ 

 

ʄɯʅɯʄɸʃɯɿʄ ʗʂ ʉʊʀʃʔʆɺʀʁ ʇɯɼʍɯɼ ɼʆ ʉʊɺʆʈɽʅʅʗ 

ɼʀɿɸʁʅ-ʇʈʆɭʂʊʋ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚ ʝʧʦʭʫ ʮʠʬʨʦʚʦʛʦ ʙʦʞʝʚʽʣʣʷ 

ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʣʶʜʝʡ ʧʨʘʛʥʫʪʴ ʜʦ çʨʦʟʛʨʫʟʢʠè ʧʨʦʩʪʦʨʫ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʦʣʷ ʥʘʚʢʦʣʦ ʩʝʙʝ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʧʝʨʝʜ ʜʠʟʘʡʥʝʨʘʤʠ ʩʴʦʛʦʜʝʥʥʷ ʧʦʩʪʘʻ ʟʘʜʘʯʘ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʘʫʜʠʪʦʨʽʾ ʪʘ ʦʧʘʥʫʚʘʪʠ ʦʩʦʙʣʠʚʠʡ ʩʪʠʣʴʦʚʠʡ ʧʽʜʭʽʜ, ʱʦ 

ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʩʪʦʪʫ, ʧʨʘʢʪʠʯʥʽʩʪʴ, ʣʘʢʦʥʽʯʥʽʩʪʴ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ʩʪʚʦʨʝʥʠʭ ʜʠʟʘʡʥ-ʦʙôʻʢʪʽʚ. ʉʘʤʝ ʫ ʚʠʢʦʥʘʥʥʽ ʪʘʢʠʭ ʟʘʜʘʯ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʤʽʥʽʤʘʣʽʟʤ. ʄʽʥʽʤʘʣʽʟʤ ï ʮʝ ʙʘʛʘʪʦʧʣʘʥʦʚʠʡ ʩʪʠʣʴ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʨʦʩʪʦʪʦʶ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ, ʘʢʮʝʥʪʦʤ ʥʘ ʛʦʣʦʚʥʦʤʫ ʪʘ ʧʦʟʙʘʚʣʝʥʥʷʤ 

ʥʝʧʦʪʨʽʙʥʦʛʦ. ʎʝʡ ʩʪʠʣʴ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʬʽʣʦʩʦʬʽʶ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ 

ʧʝʨʝʜʘʥʥʷ ʩʫʪʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʯʽʪʢʦʛʦ ʚʨʘʞʝʥʥʷ ʚʽʜ ʧʦʙʘʯʝʥʦʛʦ [4]. 

ʋ ʜʠʟʘʡʥʽ ʤʽʥʽʤʘʣʽʟʤ ʪʘʢʦʞ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʷʢʦʩʪʽ ʧʽʜʭʦʜʫ, ʱʦ  

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʫʤʥʠʤ ʦʙʤʝʞʝʥʥʷʤ ʛʨʘʬʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʧʨʠʡʦʤʽʚ, 

ʥʝʦʙʭʽʜʥʠʭ ʽ ʜʦʩʪʘʪʥʽʭ ʜʣʷ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʟʨʫʯʥʽʡ ʽ ʟʨʦʟʫʤʽʣʽʡ ʬʦʨʤʽ [9]. 

ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʧʨʦʩʪʦʪʽ, ʮʝʡ ʩʪʠʣʴ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʽʟʥʦʧʣʘʥʦʚʠʭ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ. 

ʋ ʨʘʤʢʘʭ ʨʦʙʦʪʠ ʤʠ ʭʦʯʝʤʦ ʜʦʩʣʽʜʠʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʡ ʧʽʜʭʽʜ 

ʫ ʧôʷʪʠ ʥʘʧʨʷʤʢʘʭ (ʞʘʥʨʘʭ) ʜʠʟʘʡʥʫ: ʜʠʟʘʡʥ ʦʜʷʛʫ, ʽʥʪʝʨôʻʨʫ, ʨʝʢʣʘʤʠ, ʚʝʙ-

ʜʠʟʘʡʥ ʪʘ ʘʨʪ-ʜʠʟʘʡʥ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʽʥʽʤʘʣʽʟʤ ʷʢ ʩʪʠʣʴʦʚʠʡ ʧʽʜʭʽʜ ʫ ʩʬʝʨʽ ʜʠʟʘʡʥʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʜʠʟʘʡʥ-ʦʙôʻʢʪʠ ʨʽʟʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʩʪʚʦʨʝʥʽ ʚ 

ʻʜʠʥʦʤʫ ʩʪʠʣʽ ʤʽʥʽʤʘʣʽʟʤʫ. 
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ʄʝʪʘ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʪʘ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʤʽʥʽʤʘʣʽʟʤʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʜʠʟʘʡʥ-ʦʙôʻʢʪʽʚ ʨʽʟʥʠʭ 

ʥʘʧʨʷʤʢʽʚ, ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʘʜʘʧʪʫʚʘʥʥʷ ʤʽʥʽʤʘʣʽʟʤʫ ʧʽʜ ʟʘʜʘʯʽ ʨʽʟʥʠʭ 

ʞʘʥʨʽʚ ʜʠʟʘʡʥʫ. 

ɿʘʚʜʘʥʥʷ. ʑʦʙ ʜʦʩʷʛʪʠ ʤʝʪʠ ʨʦʙʦʪʠ, ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ:  

1. ʈʦʟʛʣʷʥʫʪʠ ʧʦʥʷʪʪʷ  çʤʽʥʽʤʘʣʽʟʤè ʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʜʠʟʘʡʥʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʦʚʠʭ ʜʞʝʨʝʣ; 

2. ʉʪʚʦʨʠʪʠ ʧôʷʪʴ ʜʠʟʘʡʥ-ʦʙôʻʢʪʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʷʻ ʦʜʠʥ ʽʟ 

ʥʘʧʨʷʤʢʽʚ: ʜʠʟʘʡʥ ʦʜʷʛʫ, ʽʥʪʝʨ'ʻʨʫ, ʨʝʢʣʘʤʠ, ʚʝʙ-ʜʠʟʘʡʥ ʪʘ ʘʨʪ-ʜʠʟʘʡʥ ʫ 

ʻʜʠʥʦʤʫ ʩʪʠʣʽ ï ʤʽʥʽʤʘʣʽʟʤʽ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʩʪʠʣʴʦʚʦʛʦ ʧʽʜʭʦʜʫ ʫ ʢʦʞʥʦʤʫ ʟ ʥʘʧʨʷʤʢʽʚ;  

3. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʤʽʥʽʤʘʣʽʟʤʫ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʝʩʪʝʪʠʯʥʽʩʪʴ 

ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʚʦʨʝʥʠʭ ʦʙ'ʻʢʪʽʚ. 

4. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʽʤʘʣʽʟʤʫ ʷʢ 

ʩʪʠʣʴʦʚʦʛʦ ʧʽʜʭʦʜʫ ʚ ʜʠʟʘʡʥʽ. 

ʄʝʪʦʜʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ: ʤʝʪʦʜ 

ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ, ʧʨʘʢʪʠʯʥʠʡ ʤʝʪʦʜ (ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ 

ʩʪʠʣʴʦʚʦʛʦ ʧʽʜʭʦʜʫ ʥʘ ʧʨʘʢʪʠʮʽ) ʪʘ ʤʝʪʦʜ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʉʪʨʫʢʪʫʨʘ ʨʦʙʦʪʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʜʦʜʘʪʢʽʚ. 

 

ʈʆɿɼɯʃ 1. ʊɽʆʈɽʊʀʂʆ-ʄɽʊʆɼʆʃʆɻɯʏʅɯ ɿɸʉɸɼʀ 

ɼʆʉʃɯɼɾɽʅʅʗ ʄɯʅɯʄɸʃɿʄʋ 

1.1. ɺʠʪʦʢʠ ʤʽʥʽʤʘʣʽʟʤʫ: ʚʽʜ ʤʠʩʪʝʮʪʚʘ ʜʦ ʜʠʟʘʡʥʫ 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʤʠʩʪʝʮʪʚʦ ʚʪʽʣʶʻ ʜʦʩʢʦʥʘʣʫ ʤʘʡʩʪʝʨʥʽʩʪʴ 

ʚʽʜʜʟʝʨʢʘʣʝʥʥʷ ʨʝʘʣʴʥʦʩʪʽ. ɺʠʟʥʘʯʥʠʤ ʧʨʠʚʽʣʝʻʤ ʤʠʩʪʝʮʪʚʘ ʻ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ 

ʦʩʷʛʘʪʠ ʮʶ ʜʽʡʩʥʽʩʪʴ, ʨʦʟʢʨʠʚʘʪʠ ʡ ʟʘʛʣʠʙʣʶʚʘʪʠʩʴ ʫ ʚʥʫʪʨʽʰʥʽʡ ʩʚʽʪ ʣʶʜʠʥʠ. 

ɺʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʠʩʪʝʮʪʚʘ ʽ ʜʠʟʘʡʥʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʜʽʣʝʥʥʽ ʩʧʽʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʧʨʠʥʮʠʧʽʚ, ʮʽʣʝʡ ʪʘ ʧʽʜʭʦʜʽʚ. 
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ʄʽʥʽʤʘʣʽʟʤ, ʷʢ ʩʪʠʣʴʦʚʠʡ ʥʘʧʨʷʤʦʢ, ʚʠʥʠʢ ʫ ʩʝʨʝʜʠʥʽ XX ʩʪʦʣʽʪʪʷ, ʧʨʦʪʝ 

ʡʦʛʦ ʚʠʪʦʢʠ ʩʷʛʘʶʪʴ ʙʽʣʴʰ ʨʘʥʥʽʭ ʧʝʨʽʦʜʽʚ, ʢʦʣʠ ʭʫʜʦʞʥʠʢʠ ʪʘ ʘʨʭʽʪʝʢʪʦʨʠ 

ʧʦʯʘʣʠ ʰʫʢʘʪʠ ʧʨʦʩʪʦʪʫ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʷʢ ʧʨʦʪʠʚʘʛʫ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ. 

ʇʝʨʰʽ ʧʨʦʷʚʠ ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ ʫ ʤʠʩʪʝʮʪʚʽ ʧʦʯʘʪʢʫ 

XX ʩʪʦʣʽʪʪʷ. ʅʘʧʨʠʢʣʘʜ, ʪʝʯʽʷ ʰʢʦʣʠ ɹʘʫʭʘʫʩ ʫ ʅʽʤʝʯʯʠʥʽ ʟʘʢʣʘʣʘ ʦʩʥʦʚʠ ʜʣʷ 

ʤʘʡʙʫʪʥʴʦʛʦ ʤʽʥʽʤʘʣʽʟʤʫ. ɺʦʥʠ ʧʨʦʧʘʛʫʚʘʣʠ ʽʜʝʾ ʧʨʦʩʪʦʪʠ, ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʚ ʤʠʩʪʝʮʪʚʽ, ʘʨʭʽʪʝʢʪʫʨʽ ʡ ʜʠʟʘʡʥʽ.  ʍʫʜʦʞʥʠʢʠ, ʪʘʢʽ ʷʢ 

ʂʘʟʠʤʠʨ ʄʘʣʝʚʠʯ ʟ çʏʦʨʥʠʤ ʢʚʘʜʨʘʪʦʤè, ʩʪʘʚʠʣʠ ʘʢʮʝʥʪ ʥʘ ʦʩʥʦʚʥʠʭ ʬʦʨʤʘʭ ʽ 

ʣʽʥʽʷʭ, ʱʦ ʚʽʜʦʙʨʘʞʘʣʠ ʩʫʪʴ ʤʽʥʽʤʘʣʽʟʤʫ. 

ʋ 1960-ʭ ʨʦʢʘʭ ʤʽʥʽʤʘʣʽʟʤ ʷʢ ʦʢʨʝʤʠʡ ʥʘʧʨʷʤʦʢ ʥʘʙʫʚ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ 

ʦʙʨʘʟʦʪʚʦʨʯʦʤʫ ʤʠʩʪʝʮʪʚʽ. ʈʦʙʦʪʠ ɼʦʥʘʣʴʜʘ ɼʞʘʜʜʘ, ɼʝʥʘ ʌʣʘʚʽʥʘ ʪʘ ʽʥʰʠʭ 

ʤʠʪʮʽʚ ʚʠʨʽʟʥʷʣʠʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤ, ʯʠʩʪʠʭ ʢʦʣʴʦʨʽʚ ʪʘ 

ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʦʩʪʦʪʽ. ʎʽ ʧʨʠʥʮʠʧʠ ʟʛʦʜʦʤ ʙʫʣʠ ʘʜʘʧʪʦʚʘʥʽ ʚ ʜʠʟʘʡʥʽ, ʩʪʘʚʰʠ 

ʦʩʥʦʚʦʶ ʜʣʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʫ ʩʪʚʦʨʝʥʥʽ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʦʙ'ʻʢʪʽʚ, ʽʥʪʝʨ'ʻʨʽʚ ʽ 

ʧʨʦʜʫʢʪʽʚ. 

ʋ ʙʫʜʽʚʥʠʮʪʚʽ ʤʽʥʽʤʘʣʽʟʤ ʚʽʜʟʥʘʯʠʚʩʷ ʯʠʩʪʠʤʠ ʣʽʥʽʷʤʠ, ʚʽʜʢʨʠʪʠʤʠ 

ʧʨʦʩʪʦʨʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʪʫʨʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʜʥʠʤ ʽʟ ʥʘʡʷʩʢʨʘʚʽʰʠʭ 

ʧʨʠʢʣʘʜʽʚ ʻ ʨʦʙʦʪʠ ʃʶʜʚʽʛʘ ʄʽʩ ʚʘʥ ʜʝʨ ʈʦʝ, ʷʢʠʡ ʧʦʧʫʣʷʨʠʟʫʚʘʚ ʬʨʘʟʫ çʤʝʥʰʝ 

ʦʟʥʘʯʘʻ ʙʽʣʴʰʝè.  

ʈʠʩ. 1.1.1.ʈʦʙʦʪʘ ɼʦʥʘʣʴʜʘ ɼʞʘʜʜʘ 

https://design-

mate/read/people/minimalism 

ʈʠʩ. 1.1.2. ʆʬʦʨʤʣʝʥʥʷ ʙʫʜʽʚʣʽ ʚ 

ʧʘʨʢʫ ʤʽʩʪʘ ɻʝʣʴʟʝʥʢʽʨʭʝʥ. 

https://uk.wikipedia.org/wikiɼʝʥ_ʌ

ʣʘʚʽʥ#/media/ʌʘʡʣ:Wissenschaftsp

ark_02.jpg _02. 
 

https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BB%D1%8C%D0%B7%D0%B5%D0%BD%D0%BA%D1%96%D1%80%D1%85%D0%B5%D0%BD
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ʈʠʩ. 1.1.3. ʈʦʙʦʪʠ ʃʶʜʚʽʛʘ ʄʽʩ ʚʘʥ ʜʝʨ ʈʦʝ ʫ ʩʪʠʣʽ ʤʽʥʽʤʘʣʽʟʤ 

https://losko.ru/ludwig-mies-van-der-rohe/ 

ʋ XXI ʩʪʦʣʽʪʪʽ ʤʽʥʽʤʘʣʽʟʤ ʝʚʦʣʶʮʽʦʥʫʚʘʚ, ʽʥʪʝʛʨʫʶʯʠ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʪʘ ʽʜʝʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʉʫʯʘʩʥʽ ʤʽʥʽʤʘʣʽʩʪʠʯʥʽ ʧʨʦʻʢʪʠ ʚʨʘʭʦʚʫʶʪʴ 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ, ʝʨʛʦʥʦʤʽʢʫ ʪʘ ʚʟʘʻʤʦʜʽʶ ʟ ʮʠʬʨʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ɼʦ ʥʘʡʢʨʘʱʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʦʻʢʪʽʚ ʚʭʦʜʷʪʴ ʜʠʟʘʡʥʠ ʫ ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʤʫ 

ʩʪʠʣʽ. ʈʦʟʛʣʷʥʝʤʦ ʾʭ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ[8].  

ʊʘʪʫ-ʩʪʫʜʽʷ ç6:19è ʫ ʂʠʻʚʽ, ʩʪʫʜʽʷ balbek bureau ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʝʨʰʦʤʫ 

ʧʦʚʝʨʩʽ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ ʥʘ ʇʦʜʦʣʽ, ʟʘʩʥʫʚʘʣʘ ʾʾ ʭʫʜʦʞʥʠʮʷ ʽ ʪʘʪʫ-ʘʨʪʠʩʪʢʘ 

ʋʣʷʥʘ ʅʝʰʝʻʚʘ. ɿʛʽʜʥʦ ʽʟ ʟʘʜʫʤʦʤ, ʩʘʣʦʥ ʧʦʚʠʥʝʥ ʙʫʚ ʥʘʛʘʜʫʚʘʪʠ ʤʘʡʩʪʝʨʥʶ ʘʙʦ 

ʛʘʣʝʨʝʶ ʩʫʯʘʩʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʪʦʤʫ ʧʨʦʩʪʽʨ ʟʨʦʙʠʣʠ ʚʽʜʢʨʠʪʠʤ, ʟʦʩʝʨʝʜʠʚʰʠ 

ʫʚʘʛʫ ʥʘ ʢʦʞʥʦʤʫ ʧʨʝʜʤʝʪʽ ʽʥʪʝʨôʻʨʫ. ʋ ʩʪʫʜʽʾ ʤʘʡʞʝ ʥʝʤʘʻ ʜʚʝʨʝʡ, ʚʩʽ 

ʧʨʠʤʽʱʝʥʥʷ ʦʙôʻʜʥʘʥʽ. ɽʬʝʢʪʫ ʚʽʜʢʨʠʪʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʪʘʢʦʞ 

ʟʘʚʜʷʢʠ ʢʨʫʛʣʦʤʫ ʦʪʚʦʨʫ ʫ ʩʪʽʥʽ, ʢʨʽʟʴ ʷʢʠʡ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʦʩʥʦʚʥʠʡ ʟʘʣ. ɼʣʷ 

ʮʴʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʦʙʨʘʣʠ ʤʽʥʽʤʘʣʽʩʪʠʯʥʽ ʢʫʰʝʪʢʠ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ, ʘ ʜʣʷ 

ʢʽʤʥʘʪʠ ʚʽʜʧʦʯʠʥʢʫ ï ʚʽʥʪʘʞʥʽ ʯʦʨʥʽ ʢʨʽʩʣʘ ʟ ʭʨʦʤʦʚʘʥʦʛʦ ʤʝʪʘʣʫ, ʩʪʚʦʨʝʥʽ 

ʜʠʟʘʡʥʝʨʦʤ ʄʘʨʦʤ ʉʪʘʤʦʤ. ʋ ʽʥʪʝʨôʻʨʽ ʪʘʢʦʞ ʻ ʤʝʙʣʽ ʫʢʨʘʾʥʩʴʢʠʭ ʜʠʟʘʡʥʝʨʽʚ ʽ 

ʘʨʪ-ʦʙôʻʢʪʠ. ʉʪʽʣ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʙʽʣʷ ʚʭʦʜʫ ʚʘʞʠʪʴ ʙʽʣʴʰʝ 800 ʢʽʣʦʛʨʘʤʽʚ, 

ʡʦʛʦ ʟʨʦʙʠʣʠ ʚʨʫʯʥʫ. ɺʽʥ ʟʘʤʽʥʶʻ ʨʝʩʝʧʰʝʥ ʽ ʨʦʙʦʯʝ ʤʽʩʮʝ ʤʘʡʩʪʨʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʩʪʫʜʽʾ ʩʪʚʦʨʠʣʠ ʢʦʥʩʪʨʫʢʮʽʶ ʟ ʤʝʪʘʣʝʚʠʭ ʪʨʦʩʽʚ, ʥʘ ʷʢʽʡ ʤʦʞʥʘ 

ʨʦʟʤʽʱʫʚʘʪʠ ʚʽʰʘʢʠ ʜʣʷ ʦʜʷʛʫ. 
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ʈʠʩ. 1.1.4. ʌʦʪʦ: ɭʚʛʝʥ ɸʚʨʘʤʝʥʢʦ, ʅʘʪʘ ʂʫʨʠʣʝʥʢʦ 

 

Guculiya. TINI ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʨʝʥʜʫ Hochu-rayu design bureau. ʅʘʪʭʥʝʥʥʷʤ 

ʜʣʷ ʢʦʣʝʢʮʽʾ ʪʝʢʩʪʠʣʶ ʪʘ ʢʝʨʘʤʽʢʠ Guculiya ʧʦʩʣʫʞʠʣʘ ʪʨʘʜʠʮʽʷ ʛʦʥʯʘʨʩʪʚʘ, 

ʧʨʘʢʪʠʯʥʦ ʚʪʨʘʯʝʥʘ ʧʽʩʣʷ ʧʨʠʭʦʜʫ ʨʘʜʷʥʩʴʢʦʾ ʚʣʘʜʠ. ʎʝʡ ʧʨʦʻʢʪ ʫʚʽʡʰʦʚ ʜʦ 

ʣʦʥʛ-ʣʠʩʪʘ ʫ ʢʘʪʝʛʦʨʽʾ çɼʠʟʘʡʥ ʧʨʝʜʤʝʪʽʚ ʜʦʤʘʰʥʴʦʛʦ ʚʞʠʪʢʫè. ʊʝʭʥʦʣʦʛʽʷ 

ʯʦʨʥʦʾ ʢʝʨʘʤʽʢʠ ʧʦʣʷʛʘʻ ʫ ʚʠʧʽʢʘʥʥʽ ʚ ʧʝʯʽ ʟ ʜʨʦʚʘʤʠ: ʜʠʤ ʧʨʦʥʠʢʘʻ ʫ ʛʣʠʥʫ ʽ 

ʩʪʚʦʨʶʻ ʝʬʝʢʪ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ. ʋʚʝʩʴ ʧʨʦʮʝʩ ʚʽʜ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʫ ʜʦ 

ʚʠʧʽʯʢʠ ʚʠʢʦʥʫʶʪʴ ʪʘʢ, ʷʢ ʮʝ ʙʫʣʦ 100 ʨʦʢʽʚ ʪʦʤʫ. ʋ ʧʨʦʻʢʪʽ ʧʦʻʜʥʘʥʽ ʩʫʯʘʩʥʽ 

ʤʽʥʽʤʘʣʽʩʪʠʯʥʽ ʬʦʨʤʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʜʘʚʥʴʦʾ ʩʠʤʚʦʣʽʢʠ ʪʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʨʝʤʝʩʣʘ. 

ʂʦʞʝʥ ʚʠʨʽʙ, ʚʠʢʦʥʘʥʠʡ ʫ ʪʘʢʽʡ ʪʝʭʥʽʮʽ, ʫʥʽʢʘʣʴʥʠʡ. ɼʠʟʘʡʥ ʩʢʘʪʝʨʪʠʥʠ 

ʨʦʟʨʦʙʣʷʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʚʥʴʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʩʠʤʚʦʣʽʢʠ ɻʫʮʫʣʴʱʠʥʠ. ɺ 

ʦʨʥʘʤʝʥʪʠʮʽ ʩʪʠʣʽʟʦʚʘʥʽ ʪʘ ʧʝʨʝʦʩʤʠʩʣʝʥʽ ʩʠʤʚʦʣʠ ʜʝʨʝʚʘ ʞʠʪʪʷ ʽ ʩʦʣʷʨʥʘ 

ʩʠʤʚʦʣʽʢʘ. ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʪʫʨʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ï ʣʴʦʥ ʽ ʚʦʚʥʘ. 

ɸʚʪʦʨʠ ʢʦʣʝʢʮʽʾ ʚʨʫʯʥʫ ʬʘʨʙʫʚʘʣʠ ʪʢʘʥʠʥʫ, ʨʦʟʧʠʩʫʚʘʣʠ ʽ ʚʠʰʠʚʘʣʠ ʨʦʙʦʪʠ. 
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ʈʠʩ. 1.1.4. ʌʦʪʦ: ʊʘʥʷ ʗʨʤʦʣʦʚʠʯ 

ʉʪʫʜʽʷ Yakusha Design / FAINA Design. ʋʢʨʘʾʥʩʴʢʠʡ ʙʨʝʥʜ FAINA, 

ʟʘʩʥʦʚʘʥʠʡ ʘʨʭʽʪʝʢʪʦʨʢʦʶ ʪʘ ʜʠʟʘʡʥʝʨʢʦʶ ɺʽʢʪʦʨʽʻʶ ʗʢʫʰʝʶ, ʫʚʽʡʰʦʚ ʜʦ 

ʣʦʥʛ-ʣʠʩʪʘ Dezeen Awards ʷʢ ʦʜʥʝ ʽʟ ʥʘʡʢʨʘʱʠʭ ʤʦʣʦʜʠʭ ʜʠʟʘʡʥ-ʙʶʨʦ. ʋ 

ʢʦʣʝʢʮʽʾ ʙʨʝʥʜʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʙʣʽ, ʜʝʢʦʨ ʪʘ ʩʚʽʪʠʣʴʥʠʢʠ ʟ ʥʘʪʫʨʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ï ʛʣʠʥʠ, ʜʝʨʝʚʘ, ʣʦʟʠ, ï ʩʪʚʦʨʝʥʽ ʫ ʩʪʠʣʽ ʞʠʚʦʛʦ ʤʽʥʽʤʘʣʽʟʤʫ. ʋ ʩʚʦʾʭ 

ʨʦʙʦʪʘʭ FAINA ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʫʢʨʘʾʥʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʜʨʝʚʥʽʭ ʩʠʤʚʦʣʽʚ ʽ 

ʪʨʘʜʠʮʽʡ, ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʘʚʪʝʥʪʠʯʥʽ ʨʝʤʝʩʣʘ. ʉʢʫʣʴʧʪʫʨʥʠʡ ʪʦʨʰʝʨ Soniah 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʙʽʦʨʦʟʢʣʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ztista ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʽʢʠ 

ʚʘʣʴʢʫʚʘʥʥʷ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʭʘʪ-ʤʘʟʘʥʦʢ. 

 

 

 

 

 

ʈʠʩ. 1.1.5.ʌʦʪʦ: Yakusha Design 

ʉʴʦʛʦʜʥʽ ʤʽʥʽʤʘʣʽʟʤ ʥʝ ʣʠʰʝ ʩʪʠʣʴ, ʘʣʝ ʡ ʬʽʣʦʩʦʬʽʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʧʨʘʛʥʝʥʥʷ ʜʦ ʛʘʨʤʦʥʽʾ, ʧʨʦʩʪʦʪʠ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʫ ʩʚʽʪʽ, ʧʝʨʝʥʘʩʠʯʝʥʦʤʫ 

ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʮʽʥʥʦʩʪʷʤʠ. ʁʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʪʘ 
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ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦʟʚʦʣʷʶʪʴ ʡʦʤʫ ʟʘʣʠʰʘʪʠʩʷ ʘʢʪʫʘʣʴʥʠʤ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʚʽʜ 

ʘʨʭʽʪʝʢʪʫʨʠ ʜʦ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʫ. 

1.2. ɺʧʣʠʚ ʤʽʥʽʤʘʣʽʟʤʫ ʥʘ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ 

ʄʽʥʽʤʘʣʽʟʤ ʤʘʚ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʛʘʣʫʟʽ. ʋ ʙʫʜʽʚʥʠʮʪʚʽ 

ʤʽʥʽʤʘʣʽʟʤ ʚʽʜʟʥʘʯʠʚʩʷ ʯʠʩʪʠʤʠ ʣʽʥʽʷʤʠ, ʚʽʜʢʨʠʪʠʤʠ ʧʨʦʩʪʦʨʘʤʠ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʪʫʨʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʤʽʥʽʤʘʣʽʟʤ 

ʧʦʟʥʘʯʠʚʩʷ ʥʘ ʩʪʚʦʨʝʥʥʽ ʧʨʦʩʪʠʭ ʽ ʯʽʪʢʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʛʘʪʠʚʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʪʘ ʦʙʤʝʞʝʥʦʾ ʢʦʣʴʦʨʦʚʦʾ ʧʘʣʽʪʨʠ. ʃʦʛʦʪʠʧʠ ʪʘ ʧʦʩʪʝʨʠ ʚ 

ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʤʫ ʩʪʠʣʽ ʩʪʘʣʠ ʩʪʘʥʜʘʨʪʦʤ ʝʩʪʝʪʠʯʥʦʾ ʧʨʦʩʪʦʪʠ ʡ ʝʬʝʢʪʠʚʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ. ʋ ʜʠʟʘʡʥʽ ʽʥʪʝʨôʻʨʽʚ ʤʽʥʽʤʘʣʽʟʤ ʧʨʠʚʥʽʩ ʽʜʝʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʜʝ 

ʢʦʞʝʥ ʧʨʝʜʤʝʪ ʤʘʻ ʩʚʦʻ ʧʨʠʟʥʘʯʝʥʥʷ. ʇʨʦʩʪʽʨ ʟʚʽʣʴʥʷʻʪʴʩʷ ʚʽʜ ʟʘʡʚʠʭ ʜʝʪʘʣʝʡ, 

ʩʪʚʦʨʶʶʯʠ ʘʪʤʦʩʬʝʨʫ ʛʘʨʤʦʥʽʾ ʪʘ ʩʧʦʢʦʶ. 

ʄʽʥʽʤʘʣʽʟʤ ʫ ʦʜʷʟʽ ï ʮʝ ʧʨʦʩʪʽ ʩʠʣʫʝʪʠ, ʦʙʤʝʞʝʥʽ (ʯʘʩʪʦ ʩʚʽʪʣʽ ʘʙʦ ʯʠʩʪʽ) 

ʢʦʣʴʦʨʠ, ʯʽʪʢʽ ʣʽʥʽʾ, ʟʨʫʯʥʽʩʪʴ ʫ ʩʧʨʠʡʥʷʪʪʽ ʚʠʨʦʙʫ. ʊʘʢʠʡ ʦʜʷʛ ʧʽʜʢʨʝʩʣʶʻ ʥʝ 

ʩʘʤ ʩʝʙʝ, ʘ ʣʶʜʠʥʫ, ʱʦ ʡʦʛʦ ʥʦʩʠʪʴ (ʨʠʩ. 1.2.1). ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʡ ʦʜʷʛ ʩʪʘʚ ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʤ ʥʝ ʣʠʰʝ ʯʝʨʝʟ ʩʚʦʶ ʧʨʦʩʪʦʪʫ, ʘ ʡ 

ʯʝʨʝʟ ʪʝ, ʱʦ ʤʽʥʽʤʘʣʽʟʤ ʫ ʜʠʟʘʡʥʽ ʦʜʷʛʫ ʤʦʞʥʘ ʜʫʞʝ ʣʝʛʢʦ ʧʦʻʜʥʘʪʠ ʟ ʪʫʨʙʦʪʦʶ 

ʧʨʦ ʝʢʦʣʦʛʽʶ. ʋ ʨʦʙʦʪʽ   çMinimalism   as Sustainable  Fashionè,  ʘʚʪʦʨ  ʘʥʘʣʽʟʫʻ,  

ʷʢ ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʡ  ʧʽʜʭʽʜ  ʜʦ  ʜʠʟʘʡʥʫ ʤʦʞʝ  ʩʧʨʠʷʪʠ  ʧʽʜʪʨʠʤʮʽ ʝʢʦʣʦʛʽʾ, ʨʦʩʪʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʚʽʜʭʦʜʠ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʦʜʷʛʫ, ʚʠʢʦʨʠʩʪʘʥʥʶ ʝʢʦʣʦʛʽʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ [2]. 

 

ʈʠʩ. 1.2.1. ʄʽʥʽʤʘʣʽʩʪʠʯʥʘ ʤʦʜʘ ʚ ʦʜʷʟʽ 

https://pinterest.com/pin/522347256779099388/ 
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ʋ ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʤʫ ʽʥʪʝʨ'ʻʨʽ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʤʝʙʣʽʚ, ʤʽʥʽʤʫʤ ʜʝʢʦʨʫ ʪʘ ʛʘʨʤʦʥʽʡʥʽʩʪʴ. ʊʘʢʠʡ ʜʠʟʘʡʥ 

ʟʘʚʞʜʠ ʙʘʣʘʥʩʫʻ ʤʽʞ ʝʩʪʝʪʠʢʦʶ ʪʘ ʧʨʘʢʪʠʯʥʽʩʪʶ (ʨʠʩ.1.2.2). ʄʝʙʣʽ ʤʘʶʪʴ 

ʧʨʦʩʪʽ ʬʦʨʤʠ ʪʘ ʯʘʩʪʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʥʘʪʫʨʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʙʦ 

ʩʪʠʣʽʟʫʶʪʴʩʷ ʧʽʜ ʥʠʭ, ʢʦʣʴʦʨʠ ʤʘʶʪʴ ʜʫʞʝ ʦʙʤʝʞʝʥʫ ʧʘʣʽʪʨʫ. ʎʴʦʤʫ ʩʪʠʣʶ 

ʜʠʟʘʡʥʫ ʟʘʚʞʜʠ ʭʘʨʘʢʪʝʨʥʘ ʩʪʨʠʤʘʥʽʩʪʴ ʚ ʦʬʦʨʤʣʝʥʥʽ [6]. 

 

ʈʠʩ. 1.2.2. ʄʽʥʽʤʘʣʽʩʪʠʯʥʠʡ ʽʥʪʝʨôʻʨ ʩʧʘʣʴʥʽ. 

https://nabuduvaly.com/spalnia-v-styli-minimalizm-74-foto-dyzayn-interieru/ 

ʋ ʨʝʢʣʘʤʽ ʤʽʥʽʤʘʣʽʟʤ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʩʪʦʪʫ ʪʘ ʯʽʪʢʽʩʪʴ 

ʧʦʚʽʜʦʤʣʝʥʥʷ. ɺʽʟʫʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ (ʱʦ ʦʙʤʝʞʝʥʽ ʜʦ ʤʽʥʽʤʫʤʫ) ʚʠʜʽʣʷʻʪʴʩʷ 

ʣʠʰʝ ʛʦʣʦʚʥʝ, ʣʠʰʝ ʩʘʤ ʧʨʦʜʫʢʪ, ʱʦ ʨʝʢʣʘʤʫʻʪʴʩʷ, ʪʘ ʡʦʛʦ ʧʝʨʝʚʘʛʠ (ʨʠʩ. 1.2.3). 

ʊʘʢʠʡ ʜʠʟʘʡʥ ʤʠʪʪʻʚʦ ʚʠʢʣʠʢʘʻ ʙʘʞʘʥʥʷ ʢʫʧʠʪʠ. ʆʩʴ ʱʦ ɼʞʦʥʘʪʘʥ ʇʦʣ ɸʡʚ 

(ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʜʠʟʘʡʥʝʨ, ʛʦʣʦʚʥʠʡ ʜʠʨʝʢʪʦʨ ʟ ʜʠʟʘʡʥʫ ʢʦʤʧʘʥʽʾ Apple): çʏʦʤʫ 

ʤʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʧʨʦʩʪʦʪʘ ï ʮʝ ʜʦʙʨʝ? ʊʦʤʫ ʱʦ, ʢʦʣʠ ʤʠ ʤʘʻʤʦ ʩʧʨʘʚʫ ʟ 

ʧʨʝʜʤʝʪʘʤʠ, ʥʘʤ ʚʘʞʣʠʚʦ ʚʽʜʯʫʚʘʪʠ, ʱʦ ʤʠ ʫʧʨʘʚʣʷʻʤʦ ʥʠʤʠ. ɺʧʦʨʷʜʢʦʚʫʶʯʠ 

ʭʘʦʩ, ʚʠ ʟʥʘʭʦʜʠʪʝ ʩʧʦʩʽʙ ʧʽʜʧʦʨʷʜʢʫʚʘʪʠ ʩʦʙʽ ʧʨʝʜʤʝʪ. ʇʨʦʩʪʦʪʘ ï ʮʝ ʥʝ ʪʽʣʴʢʠ 

ʥʘʦʯʥʠʡ ʩʪʠʣʴ. ʎʝ ʥʝ ʤʽʥʽʤʘʣʽʟʤ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʙʝʟʣʘʜʫ. ʑʦʙ ʜʦʩʷʛʪʠ 

ʧʨʦʩʪʦʪʠ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʨʠʪʠ ʪʫʥʝʣʴ ʚ ʥʘʜʨʘʭ ʩʢʣʘʜʥʦʩʪʽ. ʑʦʙ ʙʫʪʠ ʧʦ-

ʩʧʨʘʚʞʥʴʦʤʫ ʧʨʦʩʪʠʤ, ʧʦʪʨʽʙʥʦ ʜʽʩʪʘʪʠʩʷ ʜʦ ʩʘʤʦʾ ʛʣʠʙʠʥʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 

ʚʘʤ ʥʝ ʚʠʩʪʘʯʘʻ ʷʢʠʭʦʩʴ ʛʚʠʥʪʠʢʽʚ, ʚʠ ʨʠʟʠʢʫʻʪʝ ʩʪʚʦʨʠʪʠ ʱʦʩʴ ʥʘʜʤʽʨʥʦ 

ʩʢʣʘʜʥʝ ʽ ʟʘʧʣʫʪʘʥʝ. ɸʣʝ ʢʫʜʠ ʢʨʘʱʝ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʧʨʦʩʪʦʪʽ, ʧʽʟʥʘʪʠ ʾʾ, 

ʨʦʟʽʙʨʘʪʠʩʷ, ʟ ʯʦʛʦ ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ. ʑʦʙ ʧʦʟʙʫʪʠʩʷ ʚʽʜ ʜʨʫʛʦʨʷʜʥʦʛʦ, ʧʦʪʨʽʙʥʦ 

ʧʨʦʥʠʢʥʫʪʠ ʚ ʩʫʪʴ ʧʨʝʜʤʝʪʘè [5]. 
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ʈʠʩ. 1.2.3. ʄʽʥʽʤʘʣʽʟʤ ʫ ʜʠʟʘʡʥʽ ʨʝʢʣʘʤʠ Heinz. 

https://fishki.net/1247104-minimalizm-v-reklame.html 

ʋ ʚʝʙ-ʜʠʟʘʡʥʽ ʤʽʥʽʤʘʣʽʟʤ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʩʪʦʪʫ ʽʥʪʝʨʬʝʡʩʫ, ʣʝʛʢʫ 

ʥʘʚʽʛʘʮʽʶ ʪʘ çʯʠʩʪʦʪʫè ʩʘʡʪʫ ʘʙʦ ʟʘʩʪʦʩʫʥʢʫ. ɸʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ, ʟʨʦʟʫʤʽʣʦʩʪʽ.  

ʉʢʣʘʜʦʚʽ ʪʘʢʦʛʦ ʜʠʟʘʡʥʫ ï ʮʝ ʧʣʦʩʢʽ ʪʝʢʩʪʫʨʠ, ʦʙʤʝʞʝʥʘ ʪʘ ʜʫʞʝ ʨʝʪʝʣʴʥʦ 

ʧʽʜʽʙʨʘʥʘ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʢʦʣʴʦʨʦʚʘ ʧʘʣʽʪʨʘ, ʙʘʛʘʪʦ ʙʽʣʦʛʦ 

(ʥʝʛʘʪʠʚʥʦʛʦ) ʧʨʦʩʪʦʨʫ [3]. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʡ ʜʠʟʘʡʥ ʜʦʧʦʤʘʛʘʻ 

ʥʘʤ ʢʨʘʱʝ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʚʝʙ-ʧʨʦʩʪʦʨʽ (ʨʠʩ. 1.2.4). 

ʈʠʩ. 1.2.4. ʉʘʡʪ Weeklywine. 

https://www.weeklywine.co.kr/ 



  14 

 

 

ɺ ʘʨʪ-ʜʠʟʘʡʥʽ ʤʽʥʽʤʘʣʽʟʤ ï ʮʝ ʧʨʦʩʪʽ ʬʦʨʤʠ, ʛʝʦʤʝʪʨʠʯʥʽʩʪʴ, ʧʨʦʩʪʦʪʘ 

ʪʘ ʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ çʧʫʩʪʦʪʠè. ʊʘʢʽ ʜʠʟʘʡʥ-ʦʙôʻʢʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʠʩʚʽʪʣʶʚʘʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʩʫʪʽ, ʘ ʥʝ ʜʝʪʘʣʝʡ (ʨʠʩ. 1.2.5). ɯ ʭʦʯʘ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʘʨʪ-ʜʠʟʘʡʥ ʚʽʜʚʝʨʪʘʻʪʴʩʷ ʚʽʜ ʤʽʥʽʤʘʣʽʟʤʫ,  ʥʘ ʧʨʦʪʠʚʘʛʫ ʩʧʨʦʱʝʥʥʶ, ʥʦʚʠʤʠ 

ʪʝʥʜʝʥʮʽʷʤʠ ʚ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʻ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʷʩʢʨʘʚʦʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʢʣʘʜʥʠʭ ʧʨʠʡʦʤʽʚ, ʧʦʻʜʥʘʥʥʷ ʩʪʠʣʽʚ ʪʘ ʪʨʝʥʜʽʚ, ʤʽʥʽʤʘʣʽʟʤ ʫʩʝ ʱʝ ʟʘʡʤʘʻ 

ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʩʫʯʘʩʥʦʛʦ ʘʨʪʫ [1].  

ʈʠʩ. 1.2.5. ʈʦʙʦʪʘ ʌʨʝʥʢʘ ʉʪʝʣʣʠ 

https://en.wikipedia.org/wiki/Frank_Stella 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʽʥʽʤʘʣʽʟʤ ʫ ʢʘʨʜʠʥʘʣʴʥʦ 

ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʜʠʟʘʡʥʫ ʤʘʻ ʦʜʥʘʢʦʚʽ ʦʟʥʘʢʠ, ʩʢʣʘʜʦʚʽ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺʽʜʤʽʥʥʽ ʣʠʰʝ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ. ʑʦʙ ʟôʷʩʫʚʘʪʠ, ʚ ʯʦʤʫ 

ʧʦʣʷʛʘʶʪʴ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʝʨʝʡʜʝʤʦ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʆɿɼɯʃ 2. ʇʈɸʂʊʀʏʅɽ ɿɸʉʊʆʉʋɺɸʅʅʗ ʆʉʅʆɺʅʀʍ 

ʇʈʀʅʎʀʇɯɺ ʄɯʅɯʄɸʃɯɿʄʋ 

2.1. ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧôʷʪʴ ʨʽʟʥʦʧʣʘʥʦʚʠʭ ʦʙôʻʢʪʽʚ 

ʜʠʟʘʡʥʫ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ ʤʽʥʽʤʘʣʽʟʤʫ ʪʘ ʦʭʦʧʣʶʻ ʪʘʢʽ 

ʥʘʧʨʷʤʢʠ: ʜʠʟʘʡʥ ʦʜʷʛʫ, ʜʠʟʘʡʥ ʽʥʪʝʨ'ʻʨʫ, ʜʠʟʘʡʥ ʨʝʢʣʘʤʠ, ʚʝʙ-ʜʠʟʘʡʥ, ʘʨʪ-

ʜʠʟʘʡʥ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʮʠʭ ʜʠʟʘʡʥ-ʦʙôʻʢʪʽʚ, ʤʠ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʚʘ 

ʩʧʦʩʦʙʠ: ʨʫʯʥʠʡ (ʪʘʢ ʙʠ ʤʦʚʠʪʠ, çʪʨʘʜʠʮʽʡʥʠʡè) ʪʘ ʮʠʬʨʦʚʠʡ. ɼʠʟʘʡʥ-ʦʙôʻʢʪ ʫ 

ʥʘʧʨʷʤʢʫ ʜʠʟʘʡʥʫ ʦʜʷʛʫ, ʤʠ ʦʙʨʘʣʠ ʩʪʚʦʨʠʪʠ ʚʨʫʯʥʫ. Adobe Photoshop ï ʜʣʷ 
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ʨʦʟʨʦʙʢʠ ʜʠʟʘʡʥʫ ʨʝʢʣʘʤʠ, Adobe Illustrator ï ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʨʪ-ʜʠʟʘʡʥʫ, Figma 

ï ʜʣʷ ʚʝʙ-ʜʠʟʘʡʥʫ, Blender ï ʜʣʷ 3D ʜʠʟʘʡʥʫ ʽʥʪʝʨôʻʨʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ 

ʧʨʦʛʨʘʤ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʡ ʧʽʜʭʽʜ ʫ ʢʦʞʥʦʤʫ ʟ ʥʘʧʨʷʤʢʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʦʮʽʥʠʤʦ ʢʦʞʥʠʡ ʩʪʚʦʨʝʥʠʡ ʦʙôʻʢʪ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʜʦʪʨʠʤʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʤʽʥʽʤʘʣʽʟʤʫ ʪʘ ʡʦʛʦ ʧʨʦʷʚʫ ʫ ʨʽʟʥʠʭ 

ʩʬʝʨʘʭ ʜʠʟʘʡʥʫ. ʆʙôʻʢʪʠ ʙʫʜʫʪʴ ʧʦʨʽʚʥʶʚʘʪʠʩʷ ʟʘ ʪʘʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʷʢ: 

ʧʨʦʩʪʦʪʘ ʬʦʨʤʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʝʩʪʝʪʠʯʥʽʩʪʴ. ʂʦʞʝʥ ʟ ʦʙ'ʻʢʪʽʚ ʤʠ 

ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʚʽʟʫʘʣʴʥʦ: ʦʮʽʥʠʤʦ ʾʭ ʽʟ ʧʦʟʠʮʽʾ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ ʪʘ 

ʚʽʟʫʘʣʴʥʦʛʦ ʝʬʝʢʪʫ.  

2.2. ʇʨʘʢʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧôʷʪʴ ʨʽʟʥʦʧʣʘʥʦʚʠʭ ʦʙôʻʢʪʽʚ, 

ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ ʤʽʥʽʤʘʣʽʟʤʫ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʠʟʘʡʥʫ. ʂʦʞʝʥ 

ʟ ʥʠʭ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʥʽʤʘʣʽʟʤʫ. ɼʝʪʘʣʴʥʽʰʝ ʧʨʦ ʢʦʞʝʥ ʟ 

ʦʙôʻʢʪʽʚ: 

ɼʠʟʘʡʥ ʦʜʷʛʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʦʾ çʨʫʯʥʦʾè ʛʨʘʬʽʢʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 

ʜʠʟʘʡʥ ʩʫʢʥʽ (ʨʠʩ.2.2.1), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʘʤ ʤʽʥʽʤʘʣʽʟʤʫ. ɼʣʷ 

ʜʠʟʘʡʥʫ ʦʜʷʛʫ ʫ ʩʪʠʣʽ ʤʽʥʽʤʘʣʽʟʤ ʥʝʦʙʭʽʜʥʦ ʦʙʠʨʘʪʠ ʧʨʦʩʪʽ ʙʘʟʦʚʽ ʢʦʣʴʦʨʠ, 

ʧʨʦʩʪʽ ʬʦʨʤʠ ʪʘ ʢʨʦʡ, ʤʽʥʽʤʫʤ ʧʨʠʢʨʘʩ, ʚʠʨʽʟʽʚ, ʧʨʠʥʪʽʚ (ʙʘʞʘʥʦ ʚʟʘʛʘʣʽ ʾʭ 

ʚʽʜʩʫʪʥʽʩʪʴ). ʗʢ ʤʠ ʙʘʯʠʤʦ, ʢʦʣʽʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʣʠʰʝ ʦʜʠʥ, ʢʨʦʡ ʩʫʢʥʽ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʠʡ, ʧʨʠʢʨʘʩʠ ʪʘ ʧʨʠʥʪʠ ʚʽʜʩʫʪʥʽ, ʮʷ ʩʫʢʥʷ çʩʢʨʦʤʥʘè ʪʘ 

ʣʘʢʦʥʽʯʥʘ.  
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ʈʠʩ. 2.2.1. ɼʠʟʘʡʥ ʩʫʢʥʽ ʫ ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʤʫ ʩʪʠʣʽ 

ɼʠʟʘʡʥ ʽʥʪʝʨôʻʨʫ. ɼʣʷ ʥʘʧʨʷʤʢʫ ʜʠʟʘʡʥʫ ʽʥʪʝʨôʻʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ Blender (ʨʠʩ.2.2.2) ʨʦʟʨʦʙʣʝʥʦ ʽʥʪʝʨ'ʻʨ ʜʣʷ ʥʝʚʝʣʠʢʦʾ ʢʫʭʥʽ ʚ ʩʪʠʣʽ 

ʤʽʥʽʤʘʣʽʟʤ.  ʄʽʥʽʤʘʣʽʩʪʠʯʥʠʡ ʽʥʪʝʨôʻʨ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʚʽʪʣʠʤʠ ʢʦʣʴʦʨʘʤʠ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʨʝʜʤʝʪʽʚ, ʧʨʠʨʦʜʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ (ʨʠʩ. 2.2.3), 

ʫ ʜʠʟʘʡʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʩʪʽ ʣʽʥʽʾ, ʯʠʩʪʽ ʬʦʨʤʠ ʤʝʙʣʽʚ ʪʘ ʜʫʞʝ ʦʙʤʝʞʝʥʫ 

ʢʦʣʴʦʨʦʚʫ ʧʘʣʽʪʨʫ. ɿʘʙʝʟʧʝʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ 

ʝʩʪʝʪʠʯʥʦʛʦ ʚʠʛʣʷʜʫ. 

ʈʠʩ. 

2.2.2. 

ʇʨʦʮʝʩ ʨʦʙʦʪʠ ʥʘʜ ʜʠʟʘʡʥʦʤ ʢʫʭʥʽ 

ʈʠʩ. 2.2.3. ɼʠʟʘʡʥ ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʛʦ ʽʥʪʝʨôʻʨʫ ʢʫʭʥʽ 

ɼʠʟʘʡʥ ʨʝʢʣʘʤʠ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʨʝʢʣʘʤʥʦʛʦ ʧʣʘʢʘʪʫ  ʙʫʣʦ ʦʙʨʘʥʦ 

ʧʨʦʛʨʘʤʫ Adobe Photoshop. ɼʣʷ ʜʠʟʘʡʥʫ ʨʝʢʣʘʤʠ ʫ ʩʪʠʣʽ ʤʽʥʽʤʘʣʽʟʤʫ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʥʽʤʫʤ ʪʝʢʩʪʫ, ʧʨʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ, ʟʨʦʟʫʤʽʣʽ ʧʽʜʧʠʩʠ. ʉʘʤʝ 

ʪʦʤʫ ʦʩʥʦʚʥʠʤ ʘʢʮʝʥʪʦʤ ʩʪʘʣʠ ʚʝʣʠʢʽ ʰʨʠʬʪʠ, ʯʽʪʢʽ ʬʦʪʦʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ ʪʘ 
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ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʢʩʪʫ (ʨʠʩ. 2.2.4). ʂʦʣʴʦʨʠ ʬʦʥʫ ʙʫʣʦ ʦʙʨʘʥʦ ʥʝʡʪʨʘʣʴʥʽ, 

ʪʘʢʽ, ʱʦ ʛʘʨʥʦ ʧʦʻʜʥʫʶʪʴʩʷ, ʟʘʩʧʦʢʦʶʶʪʴ ʪʘ ʥʝ ʚʽʜʚʦʣʽʢʘʶʪʴ ʚʽʜ ʛʦʣʦʚʥʦʛʦ.  

 

ʈʠʩ. 2.2.4. ɼʠʟʘʡʥ ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʾ ʨʝʢʣʘʤʠ ʤʘʛʘʟʠʥʫ ʤʝʙʣʽʚ 

ɺʝʙ-ʜʠʟʘʡʥ. ɼʣʷ ʥʘʧʨʷʤʢʫ ʚʝʙ-ʜʠʟʘʡʥʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʘʢʝʪ ʩʘʡʪʫ (ʨʠʩ. 

2.2.5) ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʫ Figma. ʉʪʚʦʨʝʥʠʡ ʜʠʟʘʡʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʨʦʩʪʦʪʦʶ ʽʥʪʝʨʬʝʡʩʫ, ʤʽʥʽʤʫʤʦʤ ʢʦʣʴʦʨʽʚ ʪʘ ʟʨʦʟʫʤʽʣʦʶ ʥʘʚʽʛʘʮʽʻʶ. 

ɯʥʪʝʨʬʝʡʩ ʥʘʧʨʷʤʣʝʥʠʡ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. 
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ʈʠʩ. 2.2.5. ʌʨʘʛʤʝʥʪ ʤʘʢʝʪʫ ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʛʦ ʩʘʡʪʫ 

ɸʨʪ-ʜʠʟʘʡʥ. ɼʣʷ ʘʨʪ-ʜʠʟʘʡʥʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʛʨʘʬʽʯʥʫ ʨʦʙʦʪʫ (ʨʠʩ. 2.2.6), 

ʫ ʷʢʽʡ ʧʨʦʩʪʘ ʛʝʦʤʝʪʨʠʯʥʘ ʬʦʨʤʘ ʪʘ ʾʾ ʚʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

çʟʘʩʧʦʢʽʡʣʠʚʦʛʦè ʝʬʝʢʪʫ. ʎʷ ʨʦʙʦʪʘ ʚʽʜʦʙʨʘʞʘʻ ʢʦʥʮʝʧʮʽʶ ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʤ 

ʯʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ʚ ʦʙʨʘʟʘʭ ʪʘ ʢʦʣʴʦʨʘʭ. 
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ʈʠʩ. 2.2.6. ɸʨʪ-ʧʣʘʢʘʪ ʫ ʩʪʠʣʽ ʤʽʥʽʤʘʣʽʟʤʫ 

 

2.3. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ɸʥʘʣʽʟ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ. ʋʩʽ ʩʪʚʦʨʝʥʽ ʦʙ'ʻʢʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʩʦʢʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʧʨʷʤʢʽʚ. ʋ ʜʠʟʘʡʥʽ ʦʜʷʛʫ ï ʟʨʫʯʥʽʩʪʴ 

ʥʦʩʽʥʥʷ, ʫ ʜʠʟʘʡʥʽ ʽʥʪʝʨôʻʨʫ ï ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʚʽʟʫʘʣʴʥʘ ʨʦʟʚʘʥʪʘʞʝʥʽʩʪʴ 

ʧʨʦʩʪʦʨʫ, ʫ ʨʝʢʣʘʤʽ ï ʛʨʘʤʦʪʥʝ ʧʽʜʥʝʩʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʫ ʚʝʙ-ʜʠʟʘʡʥʽ ï ʟʨʫʯʥʘ 

ʦʨʽʻʥʪʘʮʽʷ ʫ ʚʝʙ-ʧʨʦʩʪʦʨʽ, ʫ ʘʨʪ-ʜʠʟʘʡʥʽ ï ʜʦʥʝʩʝʥʥʷ ʘʨʪ-ʧʦʚʽʜʦʤʣʝʥʥʷ ʯʝʨʝʟ 

ʤʽʥʽʤʘʣʽʩʪʠʯʥʽ ʦʙʨʘʟʠ ʪʘ ʩʠʤʚʦʣʠ. 

ɸʥʘʣʽʟ ʟʘ ʝʩʪʝʪʠʯʥʽʩʪʶ.  ʄʽʥʽʤʘʣʽʟʤ ʟʘʙʝʟʧʝʯʠʚ ʝʩʪʝʪʠʯʥʽʩʪʴ ʢʦʞʥʦʤʫ 

ʦʙôʻʢʪʫ ʟʘʚʜʷʢʠ ʦʙʤʝʞʝʥʽʡ ʧʘʣʽʪʨʽ ʢʦʣʴʦʨʽʚ, ʧʨʦʩʪʠʤ ʬʦʨʤʘʤ ʪʘ ʢʦʤʧʦʟʠʮʽʷʤ. 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʮʝʡ ʩʪʠʣʴ ʻ ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʠʤ ʟʘʚʜʷʢʠ ʩʚʦʾʡ 

ʯʽʪʢʦʩʪʽ ʪʘ ʣʘʢʦʥʽʯʥʦʩʪʽ, ʘʢʮʝʥʪʫʘʮʽʾ ʥʘ ʛʦʣʦʚʥʠʭ ʝʣʝʤʝʥʪʘʭ.  

ʅʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʤʽʥʽʤʘʣʽʟʤ ʤʦʞʝ ʙʫʪʠ ʫʩʧʽʰʥʦ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʪʘ ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʪʘ ʥʘʧʨʷʤʢʽʚ ʜʠʟʘʡʥʫ. ʂʦʞʝʥ ʽʟ 

ʩʪʚʦʨʝʥʠʭ ʦʙôʻʢʪʽʚ ʚʽʜʧʦʚʽʜʘʚ ʫʩʽʤ ʧʨʠʥʮʠʧʘʤ ʤʽʥʽʤʘʣʽʟʤʫ, ʧʨʠ ʮʴʦʤʫ 
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ʚʠʢʦʥʫʶʯʠ ʚʩʽ ʩʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ʩʪʦ ʚʽʜʩʦʪʢʽʚ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ 

ʩʪʠʣʶ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʧʦʻʜʥʫʚʘʪʠ ʝʩʪʝʪʠʢʫ ʟ ʧʨʘʢʪʠʯʥʽʩʪʶ ʚ ʢʦʞʥʽʡ ʦʢʨʝʤʽʡ 

ʩʬʝʨʽ. 

ɺʀʉʅʆɺʂʀ 

ʅʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ, ʱʦ ʤʽʥʽʤʘʣʽʟʤ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ 

ʩʪʠʣʴʦʚʠʤ ʧʽʜʭʦʜʦʤ, ʷʢʠʡ ʜʽʡʩʥʦ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʠʟʘʡʥʫ. 

ɺʽʥ ʟʜʘʪʝʥ ʧʽʜʚʠʱʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʝʩʪʝʪʠʯʥʽʩʪʴ ʧʨʠ ʚʽʜʥʦʩʥʦ 

ʥʝʚʠʙʘʛʣʠʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʘʤʦʛʦ ʩʪʠʣʶ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʛʘʣʫʟʽ, ʫ ʷʢʽʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʽʥʽʤʘʣʽʟʤ ʷʢ ʩʪʠʣʴʦʚʠʡ ʧʽʜʭʽʜ, ʜʘʥʠʡ ʩʪʠʣʴ ʟʙʝʨʽʛʘʻ ʫʩʽ ʩʚʦʾ 

ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï  ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʧʨʦʩʪʦʪʫ ʬʦʨʤ, ʦʙʤʝʞʝʥʽ ʢʦʣʴʦʨʠ, 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʫʩʪʦʛʦ ʧʨʦʩʪʦʨʫ, ʥʘʪʫʨʘʣʴʥʽʩʪʴ, ʘʢʮʝʥʪʫʚʘʥʥʷ ʥʘ 

ʛʦʣʦʚʥʽʡ ʩʫʪʽ. ʄʽʥʽʤʘʣʽʟʤ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʶ ʧʨʦʩʪʦʪʫ ʪʘ ʪʝʭʥʽʯʥʫ 

ʥʝʚʠʙʘʛʣʠʚʽʩʪʴ, ʤʦʞʝ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʠʡ ʧʽʜ ʨʽʟʥʽ ʥʘʧʨʷʤʢʠ. ʋ ʢʦʞʥʦʤʫ ʟ 

ʥʘʧʨʷʤʢʽʚ ʤʽʥʽʤʘʣʽʟʤ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʙʘʣʘʥʩʫ ʤʽʞ ʝʩʪʝʪʠʯʥʽʩʪʶ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ. 

ʄʠ ʤʘʻʤʦ ʚʝʣʠʢʽ ʧʽʜʩʪʘʚʠ ʧʝʨʝʜʙʘʯʘʪʠ, ʱʦ ʤʽʥʽʤʘʣʽʟʤ ʷʢ ʩʪʠʣʴʦʚʠʡ 

ʧʽʜʭʽʜ ʱʝ ʥʘʜʦʚʛʦ ʟʘʣʠʰʠʪʴʩʷ ʟ ʥʘʤʠ ʷʢ ʦʜʠʥ ʟ ʧʨʦʚʽʜʥʠʭ ʩʪʠʣʴʦʚʠʭ ʥʘʧʨʷʤʢʽʚ 

ʜʠʟʘʡʥʫ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ. ɿ ʦʛʣʷʜʫ ʥʘ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʜʽʘ, ʤʽʥʽʤʘʣʽʟʤ ʤʘʻ ʚʩʽ ʰʘʥʩʠ ʧʨʠʡʥʷʪʠ 

ʥʦʚʫ ʬʦʨʤʫ ʪʘ ʧʨʝʜʩʪʘʚʣʷʪʠ ʮʽʢʘʚʫ ʪʝʤʫ ʜʣʷ ʚʠʚʯʝʥʥʷ ʫ ʚʞʝ ʥʘʩʪʫʧʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʱʦ ʙʫʜʫʪʴ ʚʠʚʯʘʪʠ ʧʦʪʝʥʮʽʘʣ ʥʦʚʠʭ ʚʠʥʘʭʦʜʽʚ ʣʶʜʩʪʚʘ ʪʘ 

ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʛʦ ʜʠʟʘʡʥʫ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʜʣʷ ʟʨʦʩʪʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʤʽʥʽʤʘʣʽʟʤ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʤʝʪʦʜʦʤ ʩʪʠʣʴʦʚʦʛʦ ʧʽʜʭʦʜʫ ʫ ʩʫʯʘʩʥʦʤʫ ʜʠʟʘʡʥʽ. 
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ʂʦʤʝʥʜʘʥʪ ʄʠʢʦʣʘ ʈʫʩʣʘʥʦʚʠʯ 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ 

(ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ 2 ʢʫʨʩʫ 

ʂʝʨʽʚʥʠʢ: ʢʘʥʜʠʜʘʪ ʘʨʭʽʪʝʢʪʫʨʠ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʜʠʟʘʡʥʫ 

ʊʨʝʛʫʙʦʚ ʂʦʩʪʷʥʪʠʥ ʖʨʽʡʦʚʠʯ  

 

ʊɽʍʅʆʃʆɻɯɰ 3D-ɼʈʋʂʋ ɺ ɼʀɿɸʁʅɯ: ɯʅʅʆɺɸʎɯʁʅɯ ʇɯɼʍʆɼʀ, 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʊɸ ʈɽɸʃʔʅɯ ʂɽʁʉʀ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ʉʫʯʘʩʥʠʡ ʜʠʟʘʡʥ ʧʝʨʝʞʠʚʘʻ ʧʝʨʽʦʜ ʟʤʽʥ, ʚ ʷʢʦʤʫ 3D-ʜʨʫʢ ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ. ʊʝʭʥʦʣʦʛʽʷ ʚʽʜʢʨʠʣʘ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʜʠʟʘʡʥʝʨʽʚ, ʜʦʟʚʦʣʠʚʰʠ 

ʾʤ ʚʪʽʣʶʚʘʪʠ ʚ ʞʠʪʪʷ ʩʢʣʘʜʥʽ ʽʜʝʾ, ʷʢʽ ʨʘʥʽʰʝ ʙʫʣʠ ʪʝʭʥʽʯʥʦ ʥʝʤʦʞʣʠʚʠʤʠ, ʘ 

ʟʘʚʜʷʢʠ 3D-ʜʨʫʢʫ ʤʦʞʥʘ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ ʨʽʟʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʬʦʨʤʘʤʠ ʽ 

ʪʝʢʩʪʫʨʘʤʠ, ʚʠʚʦʜʷʯʠ ʪʚʦʨʯʽʩʪʴ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ. 

 ʆʢʨʽʤ ʪʚʦʨʯʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʚʘʞʣʠʚʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʪʘʢʦʞ ʻ ʰʚʠʜʢʽʩʪʴ 

ʪʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ. ɿʘʤʽʩʪʴ ʜʦʨʦʛʠʭ ʽ ʪʨʫʜʦʤʽʩʪʢʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, 

3D-ʜʨʫʢ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʚʠʛʦʪʦʚʣʷʪʠ ʧʨʦʪʦʪʠʧʠ ʽ ʥʘʚʽʪʴ ʛʦʪʦʚʽ ʚʠʨʦʙʠ ʙʝʟ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʯʽ ʬʦʨʤʠ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʯʘʩ ʚʠʭʦʜʫ ʥʘ 

ʨʠʥʦʢ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ, ʮʝ ʻ ʚʝʣʠʢʦʶ ʧʝʨʝʚʘʛʦʶ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʦʩʦʙʣʠʚʦ 

ʮʽʥʥʘ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʦʙʽʪ. ʋ ʜʠʟʘʡʥʽ ʦʜʷʛʫ, ʤʝʙʣʽʚ ʪʘ ʶʚʝʣʽʨʥʠʭ 

ʚʠʨʦʙʽʚ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʨʠʩʪʦʩʫʚʘʥʥʶ ʚʠʨʦʙʽʚ ʜʦ ʢʦʥʢʨʝʪʥʠʭ 

ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ, ʘ 3D-ʜʨʫʢ ʨʦʙʠʪʴ ʮʝʡ ʧʨʦʮʝʩ ʜʦʩʪʫʧʥʠʤ ʽ ʚʠʛʽʜʥʠʤ ʷʢ ʜʣʷ 

ʚʠʨʦʙʥʠʢʽʚ, ʪʘʢ ʽ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ.  

ʑʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ï ʝʢʦʣʦʛʽʯʥʽʩʪʴ. ɸʜʠʪʠʚʥʽ ʤʝʪʦʜʠ ʩʪʚʦʨʶʶʪʴ 

ʦʙ'ʻʢʪʠ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʰʘʨ ʟʘ ʰʘʨʦʤ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ 

ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʪʝʥʜʝʥʮʽʷʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʊʝʭʥʦʣʦʛʽʷ 3D-ʜʨʫʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɰʾ 

ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʜʠʟʘʡʥʽ ʽʥʪʝʨ'ʻʨʫ, 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʙʣʽʚ ʪʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʜʠʟʘʡʥʫ ʚʠʨʦʙʽʚ ʟʽ ʩʢʣʘʜʥʠʤʠ ʬʫʥʢʮʽʷʤʠ. 

ʊʘʢʦʞ ʾʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʠʩʦʢʽʡ ʤʦʜʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʦʜʷʛʫ, ʚʟʫʪʪʷ 

ʪʘ ʘʢʩʝʩʫʘʨʽʚ.  
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ʊʘʢʠʤ ʯʠʥʦʤ, 3D-ʜʨʫʢ ï ʮʝ ʥʝ ʣʠʰʝ ʢʦʨʠʩʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʘ ʡ ʧʦʪʫʞʥʠʡ 

ʜʚʠʛʫʥ ʟʤʽʥ, ʷʢʠʡ ʪʨʘʥʩʬʦʨʤʫʻ ʧʽʜʭʽʜ ʜʦ ʜʠʟʘʡʥʫ ʪʘ ʚʽʜʢʨʠʚʘʻ ʰʣʷʭ ʜʦ ʥʦʚʠʭ 

ʢʨʝʘʪʠʚʥʠʭ ʽʜʝʡ. 

ɯʩʪʦʨʽʷ 3D-ʜʨʫʢʫ ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʫ 1980-ʭ ʨʦʢʘʭ, ʢʦʣʠ ʽʥʞʝʥʝʨ ʏʘʢ ʍʘʣʣ 

ʟʘʧʨʦʧʦʥʫʚʘʚ ʤʝʪʦʜ ʩʪʝʨʝʦʣʽʪʦʛʨʘʬʽʾ. ʎʝ ʥʦʚʦʚʚʝʜʝʥʥʷ ʜʘʣʦ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ 

ʪʨʠʚʠʤʽʨʥʽ ʦʙ'ʻʢʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʩʚʽʪʣʘ ʜʣʷ ʟʘʪʚʝʨʜʽʥʥʷ 

ʰʘʨʽʚ ʨʽʜʢʠʭ ʬʦʪʦʧʦʣʽʤʝʨʽʚ. 1986 ʨʦʢʫ ɻʘʣʣ ʟʘʩʥʫʚʘʚ ʢʦʤʧʘʥʽʶ 3D Systems, ʷʢʘ 

ʩʪʘʣʘ ʣʽʜʝʨʦʤ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 3D-ʧʨʠʥʪʝʨʽʚ [1]. 

1990-ʪʽ ʨʦʢʠ ʦʟʥʘʤʝʥʫʚʘʣʠʩʷ ʨʦʟʨʦʙʢʦʶ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʜʨʫʢʫ, ʪʘʢʠʭ ʷʢ 

FDM (Fused Deposition Modelling) ʽ SLS (Selective Laser ʩʧʽʢʘʥʥʷ), ʘ ʪʘʢʦʞ ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʽʥʰʽ ʥʦʚʽ ʤʝʪʦʜʠ ʜʨʫʢʫ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʣʠ ʤʦʞʣʠʚʦʩʪʽ 

3D-ʜʨʫʢʫ ʽ ʟʨʦʙʠʣʠ ʡʦʛʦ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʅʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ, ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʧʨʦʻʢʪʘʤ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, 

ʷʢ RepRap, 3D-ʜʨʫʢ ʧʨʦʥʠʢ ʫ ʙʫʜʠʥʢʠ ʽ ʩʪʘʚ ʦʩʥʦʚʦʶ ʜʣʷ ʜʦʤʘʰʥʽʭ ʧʨʠʥʪʝʨʽʚ. 

ʇʝʨʰʽ 3D-ʧʨʠʥʪʝʨʠ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ [3]. 

ʉʴʦʛʦʜʥʽ 3D-ʜʨʫʢ ʩʪʘʚ ʥʝʟʘʤʽʥʥʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ, 

ʚʠʨʦʙʥʠʮʪʚʘ ʫʥʽʢʘʣʴʥʠʭ ʜʝʪʘʣʝʡ, ʤʝʜʠʯʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʥʘʚʽʪʴ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ʇʦʩʪʽʡʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

ʽ ʪʝʭʥʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʮʽʻʾ ʛʘʣʫʟʽ. ʊʝʭʥʦʣʦʛʽʷ ʧʨʦʜʦʚʞʫʻ 

ʟʤʽʥʶʚʘʪʠ ʥʘʰʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʽʥʞʝʥʝʨʽʚ, ʜʠʟʘʡʥʝʨʽʚ ʽ ʧʽʜʧʨʠʻʤʮʽʚ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ [2]. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ:  

ʊʝʭʥʦʣʦʛʽʾ 3D-ʜʨʫʢʫ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩʠ ʩʪʚʦʨʝʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʜʠʟʘʡʥʫ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ:  

ɯʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 3D-ʜʨʫʢʫ ʚ ʜʠʟʘʡʥʽ, ʚʢʣʶʯʘʶʯʠ 

ʧʨʘʢʪʠʯʥʽ ʢʝʡʩʠ, ʤʘʪʝʨʽʘʣʠ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: 

ɼʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ, ʧʝʨʝʚʘʛʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

3D-ʜʨʫʢʫ ʚ ʩʫʯʘʩʥʦʤʫ ʜʠʟʘʡʥʽ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʽ 



  27 

 

 

ʨʝʘʣʽʟʘʮʽʾ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʧʨʦʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʚʠʢʣʠʢʠ ʪʘ 

ʧʦʪʝʥʮʽʘʣ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. 

 

ʇʈʀʅʎʀʇʀ ʊɸ ʆʉʅʆɺʀ ʈʆɹʆʊʀ 3D-ɼʈʋʂʋ 

1.1. ʑʦ ʪʘʢʝ 3D-ʜʨʫʢ: ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʾ (FDM, SLA, SLS ʪʦʱʦ)  

3D-ʜʨʫʢ ï ʮʝ ʩʫʯʘʩʥʘ ʪʝʭʥʦʣʦʛʽʷ ʩʪʚʦʨʝʥʥʷ ʬʽʟʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʰʣʷʭʦʤ 

ʥʘʢʣʘʜʝʥʥʷ ʰʘʨʽʚ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ. ɿʘʚʜʷʢʠ ʨʽʟʥʠʤ 

ʤʝʪʦʜʘʤ ʜʨʫʢʫ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʤʝʜʠʮʠʥʽ, ʜʠʟʘʡʥʽ 

ʪʘ ʥʘʚʽʪʴ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ 3D-ʜʨʫʢʫ ʥʘʣʝʞʘʪʴ FDM, 

SLA ʽ SLS. 

FDM (Fused Deposition Modeling)  

ʎʝʡ ʤʝʪʦʜ ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʦʩʪʫʧʥʠʡ ʽ ʧʨʦʩʪʠʡ: ʧʽʜ ʯʘʩ 

ʜʨʫʢʫ FDM ʧʣʘʩʪʠʢʦʚʽ ʥʠʪʢʠ (ʬʽʣʘʤʝʥʪʠ) ʨʦʟʧʣʘʚʣʷʶʪʴʩʷ ʜʨʫʢʘʨʩʴʢʦʶ 

ʛʦʣʽʚʢʦʶ ʽ ʧʦʰʘʨʦʚʦ ʥʘʥʦʩʷʪʴʩʷ ʥʘ ʧʣʘʪʬʦʨʤʫ; ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʨʫʢʦʚʘʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ, ʷʢ PLA, ABS ʽ PETG. FDM 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʩʪʚʦʨʝʥʥʷ 

ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ. 

SLA (Stereolithography)  

ʊʝʭʥʦʣʦʛʽʷ ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʜʢʠʭ ʬʦʪʦʧʦʣʽʤʝʨʽʚ, ʷʢʽ 

ʪʚʝʨʜʥʫʪʴ ʧʽʜ ʚʧʣʠʚʦʤ ʣʘʟʝʨʘ ʘʙʦ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʩʚʽʪʣʘ. SLA-ʜʨʫʢ 

ʧʦʧʫʣʷʨʥʠʡ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʶʚʝʣʽʨʥʠʭ ʚʠʨʦʙʽʚ, ʩʪʦʤʘʪʦʣʦʛʽʾ ʪʘ ʤʽʥʽʘʪʶʨ, 

ʦʩʢʽʣʴʢʠ ʜʘʻ ʟʤʦʛʫ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʜʝʪʘʣʽʟʘʮʽʾ. ʆʜʥʘʢ ʮʝʡ ʤʝʪʦʜ 

ʚʠʤʘʛʘʻ ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʾ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʯʝʨʝʟ ʘʜʛʝʟʠʚʥʫ ʧʨʠʨʦʜʫ ʤʘʪʝʨʽʘʣʫ. 

SLS (Selective Laser Sintering) 
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ʇʽʜ ʯʘʩ SLS-ʜʨʫʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʨʦʰʢʦʧʦʜʽʙʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ 

ʧʦʰʘʨʦʚʦ ʩʧʽʢʘʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʣʘʟʝʨʘ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʤʽʮʥʽ, 

ʩʢʣʘʜʥʽ ʜʝʪʘʣʽ ʟ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʢʣʶʯʥʦ ʟ ʧʣʘʩʪʠʢʘʤʠ, ʤʝʪʘʣʘʤʠ ʪʘ 

ʢʝʨʘʤʽʢʦʶ; SLS ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʝʨʦʢʦʩʤʽʯʥʽʡ, ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ. [8] 

ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʚʠʜʠ 3D-ʜʨʫʢʫ, FDM (Fused Deposition Modeling), SLS 

(Selective Laser Sintering), SLA (Stereolithography). 

1.2 ʄʘʪʝʨʽʘʣʠ ʜʣʷ 3D-ʜʨʫʢʫ: ʧʦʣʽʤʝʨʠ, ʤʝʪʘʣʠ, ʢʦʤʧʦʟʠʪʠ, 

ʙʽʦʤʘʪʝʨʽʘʣʠ 

ʇʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʚ 3D-ʜʨʫʢʫ ʟʘʚʜʷʢʠ ʾʭ 

ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʣʝʛʢʦʩʪʽ ʦʙʨʦʙʢʠ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʪʠʧʠ: 

¶ PLA (ʧʦʣʽʣʘʢʪʠʜ): ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ, ʙʽʦʨʦʟʢʣʘʜʥʠʡ ʧʣʘʩʪʠʢ, 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ ʽ ʜʝʢʦʨʘʪʠʚʥʠʭ ʚʠʨʦʙʽʚ. 

¶ ABS (ʘʢʨʠʣʦʥʽʪʨʠʣ-ʙʫʪʘʜʽʻʥ-ʩʪʠʨʦʣ): ʤʽʮʥʠʡ ʽ ʪʝʨʤʦʩʪʽʡʢʠʡ 

ʤʘʪʝʨʽʘʣ, ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʘʙʦ ʧʦʙʫʪʦʚʠʭ ʚʠʨʦʙʽʚ. 

¶ PETG: ʧʦʻʜʥʫʻ ʛʥʫʯʢʽʩʪʴ PLA ̔ ʤʽʮʥʽʩʪʴ ABS, ʽʜʝʘʣʴʥʠʡ ʜʣʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʝʪʘʣʝʡ.  
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ʈʠʩ. 2. FDM ʜʨʫʢ (Fused Deposition Modeling) ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʧʦʣʽʤʝʨʽʚ. 

 

ʂʨʽʤ ʪʦʛʦ, ʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʦʣʽʤʝʨʠ, ʥʘʧʨʠʢʣʘʜ, ʥʝʡʣʦʥ ʯʠ TPU, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʤʽʮʥʽ ʘʙʦ ʝʣʘʩʪʠʯʥʽ ʜʝʪʘʣʽ. 

ʄʝʪʘʣʝʚʽ ʤʘʪʝʨʽʘʣʠ ʚʽʜʢʨʠʚʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɰʭ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʟʘ ʪʘʢʠʤʠ ʦʩʥʦʚʥʠʤʠ ʪʠʧʘʤʠ ʪʘ ʚʠʜʘʤʠ. 

¶ ɸʣʶʤʽʥʽʡ: ʣʝʛʢʠʡ ʽ ʤʽʮʥʠʡ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʪʘ 

ʘʚʽʘʮʽʡʥʽʡ ʛʘʣʫʟʷʭ. 

¶ ʊʠʪʘʥ: ʙʽʦʩʫʤʽʩʥʠʡ ʽ ʤʽʮʥʠʡ, ʧʦʧʫʣʷʨʥʠʡ ʫ ʤʝʜʠʮʠʥʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʽ 

ʧʨʦʪʝʟʽʚ. 

¶ ʅʝʨʞʘʚʽʶʯʘ ʩʪʘʣʴ: ʩʪʽʡʢʘ ʜʦ ʢʦʨʦʟʽʾ, ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ 

ʜʝʪʘʣʝʡ ʤʘʰʠʥ. 

ʄʝʪʘʣʠ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʪʝʭʥʦʣʦʛʽʷʭ SLM (Selective Laser Melting) 

ʪʘ DMLS (Direct Metal Laser Sintering). 

 ʊʘʢʦʞ ʘʢʪʠʚʥʦ ʪʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ. ʚʦʥʠ 

ʤʘʪʝʨʽʘʣʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʦʣʽʤʝʨʥʦʾ ʦʩʥʦʚʠ, ʧʦʩʠʣʝʥʦʾ ʚʦʣʦʢʥʘʤʠ ʯʠ 

ʯʘʩʪʠʥʢʘʤʠ.  
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ʇʣʘʩʪʠʢʠ ʟ ʚʫʛʣʝʮʝʚʠʤ ʚʦʣʦʢʥʦʤ ʧʦʻʜʥʫʶʪʴ ʣʝʛʢʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʘʚʽʘʙʫʜʫʚʘʥʥʽ. 

ʄʘʪʝʨʽʘʣʠ ʟ ʜʝʨʝʚʥʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʠʨʦʙʠ ʟ 

ʥʘʪʫʨʘʣʴʥʦʶ ʪʝʢʩʪʫʨʦʶ, ʱʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʜʠʟʘʡʥʫ ʪʘ ʜʝʢʦʨʫ. 

ʂʦʤʧʦʟʠʪʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ FDM-ʜʨʫʮʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʪʦʪʠʧʽʚ. 

ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢ ʟʚʘʥʽ ʝʢʦʣʦʛʽʯʥʽ ʙʽʦʤʘʪʝʨʽʘʣʠ ʪʘ ʢʦʤʧʦʟʠʪʠ, ʷʢʽ 

ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʤʝʜʠʮʠʥʽ.  

ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: 

¶ ɻʽʜʨʦʛʝʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʜʨʫʢʫ ʦʨʛʘʥʽʚ ʘʙʦ ʪʢʘʥʠʥ. 

¶ ɹʽʦʩʫʤʽʩʥʽ ʧʦʣʽʤʝʨʠ ʜʣʷ ʧʨʦʪʝʟʽʚ ʯʠ ʭʽʨʫʨʛʽʯʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ.  

ʎʷ ʛʘʣʫʟʴ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʙʽʦʤʝʜʠʮʠʥʠ. [8] 

1.2. ʇʝʨʝʚʘʛʠ 3D-ʜʨʫʢʫ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ 

ʆʜʥʘ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʝʨʝʚʘʛ ï ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʩʢʣʘʜʥʽ ʬʦʨʤʠ ʽ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʚʘʞʢʦ ʘʙʦ ʥʝʤʦʞʣʠʚʦ ʚʠʛʦʪʦʚʠʪʠ ʟʚʠʯʘʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʎʝ ʜʘʻ 

ʟʤʦʛʫ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘʡʩʤʽʣʠʚʽʰʽ ʽʜʝʾ, ʥʝ ʦʙʤʝʞʫʶʯʠ ʜʠʟʘʡʥ ʩʢʣʘʜʥʽʩʪʶ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. 

ʋ ʪʨʘʜʠʮʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʪʷʛʥʫʪʴ ʟʘ ʩʦʙʦʶ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ. 3D-ʜʨʫʢ ʞʝ ʩʪʚʦʨʶʻ 

ʦʙ'ʻʢʪʠ ʧʦʰʘʨʦʚʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʽʣʴʢʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ. ʊʦʤʫ 

ʚʽʥ ʻ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ. 

3D-ʜʨʫʢ ʜʘʻ ʟʤʦʛʫ ʚʠʛʦʪʦʚʣʷʪʠ ʚʠʨʦʙʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʢʨʝʪʥʠʤ 

ʚʠʤʦʛʘʤ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʫʥʽʢʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʣʷ ʤʝʜʠʮʠʥʠ (ʥʘʧʨʠʢʣʘʜ, ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ ʽ ʢʦʨʦʥʦʢ) ʽ ʩʢʣʘʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ʄʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ ʯʘʩ ʨʦʟʨʦʙʢʠ 

ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʰʚʠʜʢʦ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʚ ʜʠʟʘʡʥ ʽ ʪʝʩʪʫʚʘʪʠ ʨʽʟʥʽ 

ʚʘʨʽʘʥʪʠ ʜʦ ʧʦʯʘʪʢʫ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʇʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʚʝʣʠʢʠʭ ʧʘʨʪʽʡ ʧʨʦʜʫʢʮʽʾ 3D-ʜʨʫʢ ʥʘʙʘʛʘʪʦ 

ʝʢʦʥʦʤʥʽʰʠʡ, ʦʩʢʽʣʴʢʠ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʨʦʛʠʭ ʧʨʝʩ-ʬʦʨʤ ʽ ʧʨʝʩʽʚ. ʎʝ ʜʘʻ ʟʤʦʛʫ 
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ʟʘʦʱʘʜʠʪʠ ʢʦʰʪʠ ʧʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ ʽ 

ʤʘʣʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

3D-ʜʨʫʢ ʫʩʫʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʚʝʣʠʢʠʭ ʩʢʣʘʜʘʭ, ʦʩʢʽʣʴʢʠ ʧʨʦʜʫʢʮʽʷ ʤʦʞʝ 

ʚʠʨʦʙʣʷʪʠʩʷ ʚ ʤʽʨʫ ʥʝʦʙʭʽʜʥʦʩʪʽ. ʎʝ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʽ ʜʘʻ ʟʤʦʛʫ 

ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʧʦʧʠʪʫ. 

ʆʩʢʽʣʴʢʠ ʜʣʷ 3D-ʜʨʫʢʫ ʧʦʪʨʽʙʝʥ ʣʠʰʝ ʧʨʠʥʪʝʨ ʽ ʤʘʪʝʨʽʘʣʠ, ʚʠʨʦʙʥʠʮʪʚʦ 

ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʙʣʠʞʯʝ ʜʦ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ.  

ʎʝ ʟʥʠʞʫʻ ʪʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ ʪʘ ʧʨʠʩʢʦʨʶʻ ʜʦʩʪʘʚʢʫ [4]. 

3D-ɼʈʋʂ ʗʂ ɯʅʉʊʈʋʄɽʅʊ ʋ ɼʀɿɸʁʅɯ 

2.1. ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 3D-ʜʨʫʢʫ ʜʣʷ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ 

ɿʘ ʜʦʧʦʤʦʛʦʶ 3D-ʜʨʫʢʫ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʤʦʞʥʘ ʰʚʠʜʢʦ ʧʝʨʝʪʚʦʨʠʪʠ ʥʘ 

ʬʽʟʠʯʥʽ ʦʙ'ʻʢʪʠ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʟʨʦʙʢʠ, ʢʦʣʠ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʪʝʩʪʫʚʘʪʠ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʜʠʟʘʡʥʫ ʽ ʚʥʝʩʪʠ ʟʤʽʥʠ. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ, 3D-ʜʨʫʢ ʥʝ ʚʠʤʘʛʘʻ 

ʩʪʚʦʨʝʥʥʷ ʜʦʨʦʛʠʭ ʧʨʝʩ-ʬʦʨʤ ʯʠ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʎʝ ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʨʦʪʦʪʠʧʽʚ ʜʦʩʪʫʧʥʽʰʠʤ, ʥʘʚʽʪʴ ʜʣʷ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ ʯʠ ʩʪʘʨʪʘʧʽʚ. 

ɿʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ 3D-ʧʨʠʥʪʝʨʘʤ ʦʙ'ʻʢʪʠ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʟ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ ʡ ʦʮʽʥʶʚʘʪʠ ʷʢ ʟʘʛʘʣʴʥʫ ʢʦʥʮʝʧʮʽʶ, ʪʘʢ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʜʝʪʘʣʽ. ʎʝ ʢʦʨʠʩʥʦ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ. ɿʘʚʜʷʢʠ 

3D-ʜʨʫʢʫ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʛʢʦ ʟʤʽʥʝʥʽ, ʘ ʥʦʚʽ ʧʨʦʪʦʪʠʧʠ 

ʚʠʛʦʪʦʚʣʝʥʽ ʙʝʟ ʽʩʪʦʪʥʠʭ ʚʠʪʨʘʪ ʽ ʟʘʪʨʠʤʦʢ. ʎʝ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʫʭʚʘʣʝʥʥʷ 

ʨʽʰʝʥʴ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ. ʌʽʟʠʯʥʽ ʧʨʦʪʦʪʠʧʠ ʜʘʶʪʴ ʟʤʦʛʫ ʢʨʘʱʝ ʦʮʽʥʠʪʠ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʽ ʝʨʛʦʥʦʤʽʢʫ ʧʨʦʜʫʢʪʫ. ɺʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʜʣ ̫ʜʝʤʦʥʩʪʨʘʮʽʾ ʽʜʝʡ ʢʣʽʻʥʪʘʤ ʪʘ ʽʥʚʝʩʪʦʨʘʤ, ʧʦʣʝʛʰʫʶʯʠ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ 

ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ. ʉʫʯʘʩʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ 3D-ʜʨʫʢʫ ʤʦʞʫʪʴ ʽʤʽʪʫʚʘʪʠ ʨʽʟʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ, ʪʘʢʽ ʷʢ ʛʥʫʯʢʽʩʪʴ, ʤʽʮʥʽʩʪʴ ʽ ʪʝʢʩʪʫʨʘ ʧʦʚʝʨʭʥʽ. ʎʝ 

ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʚʠʨʦʙʫ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʩʝʨʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. 
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2.2. ɺʠʢʦʨʠʩʪʘʥʥʷ 3D-ʜʨʫʢʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʋʥʽʢʘʣʴʥʽʩʪʶ 3D-ʜʨʫʢʫ ʻ ʪʝ, ɦ ʦ ʟô̫ ʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʡʤʘʪʠʩʷ 

ʪʝʨʘʞʫʚʘʥʥʷʤ ʚʠʨʦʙʽʚ ʙʝʟ ʛʨʦʤʽʟʜʢʠʭ ʩʪʘʜʽʡ ʧʦʧʝʨʝʜʥʴʦʾ ʧʨʦʤʠʩʣʦʚʦʾ 

ʪʝʭʥʦʣʦʛʽʾ, ʚʩʝ ʧʨʦʩʪʦ ʪʘ ʟʨʫʯʥʦ, ʽ ʢʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ ʤʘʶ ʟʘʟʚʠʯʘʡ ʤʽʥʽʤʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ ʟ ʦʙʨʦʙʢʠ ʪʘ ʜʦʚʝʜʝʥʥʶ ʜʦ ʬʽʥʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ.  

ʆʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ï ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʙʣʷʪʠ ʫʥʽʢʘʣʴʥʽ ʚʠʨʦʙʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʢʨʝʪʥʠʤ ʚʠʤʦʛʘʤ. ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʮʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʩʪʦʩʫʻʪʴʩʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ, ʟʦʢʨʝʤʘ, ʤʝʜʠʯʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ, ʦʨʪʦʧʝʜʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘʢʦʞ ʜʦ ʜʠʟʘʡʥʫ ʶʚʝʣʽʨʥʠʭ ʚʠʨʦʙʽʚ ʽ 

ʥʘʚʽʪʴ ʧʦʙʫʪʦʚʦʾ ʪʝʭʥʽʢʠ. 

ɼʣʷ ʥʝʚʝʣʠʢʠʭ ʧʘʨʪʽʡ ʢʽʥʮʝʚʠʭ ʚʠʨʦʙʽʚ 3D-ʜʨʫʢ ʩʪʘʻ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʛʽʜʥʠʤ ʨʽʰʝʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʥʝ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʜʦʨʦʛʠʭ ʬʦʨʤ ʯʠ 

ʽʥʩʪʨʫʤʝʥʪʽʚ. ʎʝ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʪʘʨʪʘʧʽʚ ʽ ʤʘʣʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʊʝʭʥʦʣʦʛʽʷ 3D-ʜʨʫʢʫ ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥʦ ʩʢʣʘʜʥʽ ʬʦʨʤʠ, 

ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ. ʎʝ ʩʪʚʦʨʶʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʠʟʘʡʥʫ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʚ ʘʝʨʦʢʦʩʤʽʯʥʽʡ ʪʘ 

ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʆʩʦʙʣʠʚʦ ʚ ʽʥʞʝʥʝʨʥʠʭ ʛʘʣʫʟʷʭ ʚʘʞʣʠʚʦʶ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʣʝʛʢʠʭ, ʘʣʝ ʤʽʮʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʧʫʩʪʦʪʽʣʠʭ ʩʪʨʫʢʪʫʨ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʟʥʘʯʥʦʛʦ 

ʟʤʝʥʰʝʥʥʷ ʚʘʛʠ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʣʽʪʘʢʽʚ, ʘʚʪʦʤʦʙʽʣʽʚ ʘʙʦ ʜʨʦʥʽʚ. 

ɿʘʚʜʷʢʠ 3D-ʜʨʫʢʫ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ 

ʩʢʣʘʜʫʚʘʥʥʷ. ʇʨʦʜʫʢʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚʦʥʠ ʧʦʪʨʽʙʥʽ, ʱʦ 

ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢ ʧʝʨʝʚʠʨʦʙʥʠʮʪʚʘ. ʉʫʯʘʩʥʽ 3D-

ʧʨʠʥʪʝʨʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʤʝʪʘʣʘʤʠ, ʢʦʤʧʦʟʠʪʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, 

ʙʽʦʤʘʪʝʨʽʘʣʘʤʠ ʪʘ ʽʥʰʠʤʠ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ 

ʢʽʥʮʝʚʽ ʧʨʦʜʫʢʪʠ ʟ ʚʠʩʦʢʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʘʢʽ ʷʢ ʤʝʜʠʯʥʽ 

ʽʤʧʣʘʥʪʘʪʠ, ʢʦʤʧʦʥʝʥʪʠ ʜʚʠʛʫʥʽʚ ʪʘ ʝʣʝʢʪʨʦʥʥʽ ʢʦʤʧʦʥʝʥʪʠ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʩʬʝʨ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʥʘʩʪʫʧʥʽ: 

¶ ʄʝʜʠʮʠʥʘ: ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʪʝʟʽʚ, ʽʤʧʣʘʥʪʘʪʽʚ, ʤʦʜʝʣʝʡ ʦʨʛʘʥʽʚ ʜʣʷ 

ʧʣʘʥʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡ. [10] 
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¶ ɸʚʽʘʢʦʩʤʽʯʥʘ ʛʘʣʫʟʴ: ʚʠʨʦʙʥʠʮʪʚʦ ʣʝʛʢʠʭ ʽ ʤʽʮʥʠʭ ʜʝʪʘʣʝʡ ʜʣʷ 

ʣʽʪʘʢʽʚ ʽ ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ. 

¶ ɸʚʪʦʤʦʙʽʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʪʘ ʧʨʦʤʠʩʣʦʚʠʡ ʜʠʟʘʡʥ: ʩʪʚʦʨʝʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʽ ʪʝʩʪʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

¶ ʄʦʜʘ ʪʘ ʜʠʟʘʡʥ: ʜʨʫʢ ʧʨʠʢʨʘʩ, ʘʢʩʝʩʫʘʨʽʚ ʽ ʫʥʽʢʘʣʴʥʠʭ 

ʜʝʢʦʨʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫʧʘʢʦʚʢʠ ʪʘ ʧʨʝʜʤʝʪʥʦʛʦ 

ʜʠʟʘʡʥʫ. [15] 

¶ ɹʫʜʽʚʥʠʮʪʚʦ: ʜʨʫʢ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʥʘʚʽʪʴ ʮʽʣʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʙʫʜʠʥʢʽʚ ʪʘ ʾʭ ʯʘʩʪʠʥ. 

ʈʠʩ. 3. ʇʨʠʢʣʘʜʠ ʜʨʫʢʫ ʙʫʜʽʚʝʣʴ ʪʘ ʾʭ ʯʘʩʪʠʥ. 

 

2.4. ʄʦʞʣʠʚʦʩʪʽ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʜʠʟʘʡʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 3D-ʜʨʫʢʫ 

ʊʘʢʦʞ 3D-ʜʨʫʢ ʜʘʻ ʟʤʦʛʫ ʚʠʛʦʪʦʚʣʷʪʠ ʦʙ'ʻʢʪʠ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʢʨʝʪʥʠʤ ʧʦʪʨʝʙʘʤ ʟʘʤʦʚʥʠʢʘ. ɿʥʦʚʫ ʞ ʪʘʢʠ 

ʙʝʨʫʯʠ, ʤʝʜʠʯʥʠʡ ʩʝʢʪʦʨ ʜʣʷ ʷʢʦʛʦ ʤʦʞʥʘ ʥʘʜʨʫʢʫʚʘʪʠ ʰʪʫʯʥʽ ʩʫʛʣʦʙʠ ʘʙʦ 

ʦʨʪʦʧʝʜʠʯʥʽ ʫʩʪʽʣʢʠ, ʱʦ ʽʜʝʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʥʘʪʦʤʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ 

ʧʘʮʽʻʥʪʘ. 
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ɿʘʚʜʷʢʠ ʮʠʬʨʦʚʦʤʫ ʜʠʟʘʡʥʫ ʙʫʜʴ-̫ ʢʠʡ ʢʦʤʧʦʥʝʥʪ ʘʙʦ ʚʠʨʽʙ ʤʦʞʥʘ 

ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠ ʜʦ ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ, ʟʤʽʥʠʚʰʠ ʡʦʛʦ ʨʦʟʤʽʨ, ʬʦʨʤʫ ʪʘ 

ʪʝʢʩʪʫʨʫ. ʎʝ ʟʨʫʯʥʦ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʚʠʨʦʙʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʘʜʘʧʪʫʚʘʪʠ ʜʦ 

ʨʽʟʥʠʭ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʠʤʦʛ. ʇʝʨʩʦʥʘʣʽʟʘʮʽʷ ʜʠʟʘʡʥʫ ʪʘ ʪʝʭʥʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ, ʜʘʻ ʟʤʦʛʫ ʥʝ ʪʽʣʴʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʜʘʧʪʫʚʘʪʠ ʧʨʦʜʫʢʪ, ʘ ʡ 

ʥʘʜʘʪʠ ʡʦʤʫ ʫʥʽʢʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ. ʅʘʧʨʠʢʣʘʜ, ʶʚʝʣʽʨʥʽ ʚʠʨʦʙʠ, ʘʢʩʝʩʫʘʨʠ ʪʘ 

ʝʣʝʤʝʥʪʠ ʽʥʪʝʨ'ʻʨʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʤʘʢʫ ʽ ʩʪʠʣʶ 

ʢʣʽ̒ʥʪʘ. 

ɿʘʤʽʩʪʴ ʪʦʛʦ ʱʦʙ ʟʘʤʦʚʣʷʪʠ ʜʦʨʦʛʽ ʚʠʨʦʙʠ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ 

ʟʘʤʦʚʣʝʥʥʷʤ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, 3D-ʜʨʫʢ ʜʘʻ ʟʤʦʛʫ ʰʚʠʜʢʦ ʚʠʛʦʪʦʚʠʪʠ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʨʝʜʤʝʪʠ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ ʬʦʨʤ ʽ 

ʰʪʘʤʧʽʚ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ. 

ʊʝʭʥʦʣʦʛʽʷ 3D-ʜʨʫʢʫ ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʚʠʨʦʙʠ ʩʢʣʘʜʥʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ 

ʬʦʨʤʠ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʨʝʘʣʽʟʫʚʘʪʠ ʞʦʜʥʠʤ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ. ʎʝ ʦʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʽ ʢʦʥʩʪʨʫʢʮʽʡ. ʈʦʟʛʣʷʜʘʶʯʠ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʜʠʟʘʡʥʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ: 

¶ ʄʝʜʠʮʠʥʘ ï ʜʨʫʢ  ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, ʦʨʪʦʧʝʜʠʯʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʢʦʨʦʥʦʢ [10]. 

¶ ʄʦʜʘ ʪʘ ʶʚʝʣʽʨʥʘ ʩʧʨʘʚʘ ï ʩʪʚʦʨʝʥʥʷ ʧʨʠʢʨʘʩ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʦʙʘʞʘʥʥʷʤ ʢʣʽʻʥʪʘ, ʟ ʫʥʽʢʘʣʴʥʠʤʠ ʬʦʨʤʘʤʠ ʯʠ ʪʝʢʩʪʫʨʘʤʠ [15]. 

¶ ʉʧʦʨʪ ï ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʦʨʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʰʦʣʦʤʽʚ 

ʘʙʦ ʫʩʪʽʣʦʢ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʢʨʝʪʥʦʾ ʣʶʜʠʥʠ. 

¶ ʊʝʭʥʽʢʘ ï ʜʨʫʢ ʜʝʪʘʣʝʡ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʛʘʜʞʝʪʽʚ ʘʙʦ 

ʧʨʠʩʪʨʦʾʚ. 



  35 

 

 

¶ ɼʝʢʦʨ ʪʘ ʤʠʩʪʝʮʪʚʦ ï ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʠʟʘʡʥʫ 

ʽʥʪʝʨôʻʨʫ. 

 

ʈʠʩ. 4. ʇʨʠʢʣʘʜʠ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʜʨʫʢʫ ʢʝʨʘʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʤʦʞʥʘ ʪʘʢʦʞ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʝ: ʢʦʞʝʥ ʚʠʨʽʙ ʤʦʞʝ 

ʙʫʪʠ ʘʙʩʦʣʶʪʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ; hʚʠʜʢʝ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ 

ʢʣʽʻʥʪʘ; ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʪʨʘʪ ʥʘ ʤʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʩʢʣʘʜʫʚʘʥʥʷ. 

2.5. ɯʥʪʝʛʨʘʮʽʷ 3D-ʜʨʫʢʫ ʚ ʘʨʭʽʪʝʢʪʫʨʥʦʤʫ ʜʠʟʘʡʥʽ, ʽʥʪʝʨôʻʨʘʭ, ʤʦʜʽ 

ʋ ʛʘʣʫʟʽ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 3D-ʜʨʫʢ ʜʦʧʦʤʘʛʘʻ ʥʝ ʪʽʣʴʢʠ 

ʩʪʚʦʨʶʚʘʪʠ ʤʦʜʝʣʽ, ʘ ʡ ʚʠʛʦʪʦʚʣʷʪʠ ʛʦʪʦʚʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʡ. 

¶ ʄʘʩʰʪʘʙʥʽ ʤʦʜʝʣʽ: ɼʨʫʢ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʤʘʢʝʪʽʚ ʜʦʟʚʦʣʷʻ ʟ ʚʠʩʦʢʦʶ 

ʪʦʯʥʽʩʪʶ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʣʘʥʠ ʙʫʜʽʚʝʣʴ ʯʠ ʢʦʤʧʣʝʢʩʽʚ. ʎʝ ʧʦʣʝʛʰʫʻ 

ʧʨʝʟʝʥʪʘʮʽʶ ʽʜʝʡ ʢʣʽʻʥʪʘʤ ʽ ʜʘʻ ʟʤʦʛʫ ʜʝʪʘʣʴʥʦ ʧʨʦʧʨʘʮʶʚʘʪʠ ʩʪʨʫʢʪʫʨʫ. 

¶ ʌʘʩʘʜʥʽ ʧʘʥʝʣʽ: ɿʘ ʜʦʧʦʤʦʛʦʶ 3D-ʜʨʫʢʫ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ 

ʫʥʽʢʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʦʟʜʦʙʣʝʥʥʷ ʙʫʜʽʚʝʣʴ ʽʟ ʥʝʪʠʧʦʚʠʤʠ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʬʦʨʤʘʤʠ. 

¶ ɹʫʜʽʚʥʠʮʪʚʦ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʜʣʷ ʜʨʫʢʫ ʜʦʟʚʦʣʷʻ 

ʚʠʛʦʪʦʚʣʷʪʠ ʮʽʣʽ ʙʫʜʽʚʝʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʥʠʞʫʶʯʠ ʚʠʪʨʘʪʠ ʪʘ ʯʘʩ ʥʘ ʾʭ 

ʟʚʝʜʝʥʥʷ. [14] 
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ʈʠʩ. 5. ʇʨʠʢʣʘʜʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʢʝʪʫ, ʤʦʜʝʣʝʡ. 

ʋ ʜʠʟʘʡʥʽ ʽʥʪʝʨôʻʨʽʚ 3D-ʜʨʫʢ ʜʘʻ ʟʤʦʛʫ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ 

ʨʽʰʝʥʥʷ ʜʣʷ ʜʝʢʦʨʫ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

¶ ɼʝʢʦʨʘʪʠʚʥʽ ʜʝʪʘʣʽ ï ʩʪʚʦʨʝʥʥʷ ʩʚʽʪʠʣʴʥʠʢʽʚ, ʧʘʥʝʣʝʡ, ʩʢʫʣʴʧʪʫʨ ʪʘ 

ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫʥʽʢʘʣʴʥʽʩʪʶ ʡ ʩʢʣʘʜʥʽʩʪʶ ʜʠʟʘʡʥʫ. 

¶ ʄʝʙʣʽ ï ʜʨʫʢ ʥʝʚʝʣʠʢʠʭ ʧʨʝʜʤʝʪʽʚ ʤʝʙʣʽʚ ʘʙʦ ʾʭʥʽʭ ʜʝʪʘʣʝʡ, 

ʥʘʧʨʠʢʣʘʜ, ʨʫʯʦʢ, ʥʽʞʦʢ ʯʠ ʜʝʢʦʨʘʪʠʚʥʠʭ ʚʩʪʘʚʦʢ. 

¶ ʊʝʢʩʪʫʨʠ ʪʘ ʬʦʨʤʠ ï ̔ʥʜʠʚʽʜʫʘʣʴʥʠʡ  ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʟ ʨʽʟʥʠʤʠ ʪʝʢʩʪʫʨʘʤʠ ʡ ʧʦʚʝʨʭʥʷʤʠ, ʷʢʽ ʜʦʧʦʚʥʶʶʪʴ ʟʘʛʘʣʴʥʠʡ ʩʪʠʣʴ 

ʧʨʠʤʽʱʝʥʥʷ. [13] 

ʋ ʩʚʽʪʽ ʤʦʜʠ 3D-ʜʨʫʢ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʚʠʨʦʙʽʚ. 

¶ ʆʜʷʛ ï ʜʠʟʘʡʥʝʨʠ ʝʢʩʧʝʨʠʤʝʥʪʫʶʪʴ ʽʟ ʜʨʫʢʦʤ ʪʢʘʥʠʥʦʧʦʜʽʙʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʩʪʚʦʨʶʶʯʠ ʩʫʢʥʽ, ʢʦʩʪʶʤʠ ʪʘ ʘʢʩʝʩʫʘʨʠ. ʊʘʢʽ ʚʠʨʦʙʠ ʯʘʩʪʦ 

ʧʦʻʜʥʫʶʪʴ ʢʨʝʘʪʠʚʥʽʩʪʴ ʽ ʧʨʘʢʪʠʯʥʽʩʪʴ. 

¶ ɺʟʫʪʪʷ ï ʜʨʫʢ ʫʩʪʽʣʦʢ ʘʙʦ ʥʘʚʽʪʴ ʧʦʚʥʽʩʪʶ ʛʦʪʦʚʦʛʦ ʚʟʫʪʪʷ ʜʦʟʚʦʣʷʻ 

ʜʦʩʷʛʘʪʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʤʬʦʨʪʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ. 

¶ ʇʨʠʢʨʘʩʠ ï ʜʨʫʢ ʶʚʝʣʽʨʥʠʭ ʚʠʨʦʙʽʚ ʽʟ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤ ʽ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʫʥʽʢʘʣʴʥʽʩʪʴ [4] 
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ɯʅʅʆɺɸʎɯɰ ʋ 3D-ɼʈʋʂʋ ɼʃʗ ɼʀɿɸʁʅʋ 

3.1. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʨʦʙʦʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ 3D-ʜʨʫʢʫ 

ɹʘʛʘʪʦ ʩʫʯʘʩʥʠʭ 3D-ʧʨʠʥʪʝʨʽʚ ʦʩʥʘʱʝʥʽ ʬʫʥʢʮʽʷʤʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʦʜʘʯʽ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʜʨʫʢʫ. ʎʝ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦ ʜʣʷ ʚʝʣʠʢʠʭ ʚʠʨʦʙʽʚ ʽ ʪʨʠʚʘʣʠʭ ʪʠʨʘʞʽʚ. 

ʉʫʯʘʩʥʽ ʧʨʠʥʪʝʨʠ ʦʩʥʘʱʝʥʽ ʜʘʪʯʠʢʘʤʠ, ʷʢʽ ʘʚʪʦʤʘʪʠʯʥʦ ʢʘʣʽʙʨʫʶʪʴ 

ʧʣʘʪʬʦʨʤʫ ʧʝʨʝʜ ʜʨʫʢʦʤ. ʎʝ ʟʥʠʞʫʻ ʨʠʟʠʢ ʣʶʜʩʴʢʦʾ ʧʦʤʠʣʢʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʜʨʫʢʫ. ʅʘ ʚʠʨʦʙʥʠʯʽʡ ʣʽʥʽʾ ʨʫʢʘ ʨʦʙʦʪʘ ʚʠʢʦʥʫʻ ʪʘʢʽ ʟʘʚʜʘʥʥʷ, 

ʷʢ ʧʝʨʝʤʽʱʝʥʥʷ ʜʝʪʘʣʝʡ, ʦʯʠʱʝʥʥʷ ʥʘʜʨʫʢʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʟʘʤʽʥʘ ʤʘʪʝʨʽʘʣʽʚ. 

ʎʝ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ ʽʥʪʝʨʚʘʣʠ ʤʽʞ ʪʠʨʘʞʘʤʠ. ɯʥʪʝʨʥʝʪ-ʟ'ʻʜʥʘʥʥʷ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʧʦʚʽʱʝʥʥʷ ʦʧʝʨʘʪʦʨʘ ʧʨʦ ʟʘʚʝʨʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʜʨʫʢʫ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʤʦʥʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʦʱʦ. ʎʝ ʜʘʻ ʟʤʦʛʫ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʦʮʝʩʠ ʚʽʜʜʘʣʝʥʦ, ʟʥʠʞʫʶʯʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ 

ʢʦʥʪʨʦʣʶ. 

ɼʦ ʧʝʨʝʚʘʛ ʨʦʙʦʪʠʟʘʮʽʾ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ ʩʢʣʘʜʦʚʽ: 

ʄʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ ʽ ʪʦʯʥʽʰʝ, ʥʽʞ ʣʶʜʠ. 

ɿʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʩʠʩʪʝʤʘʤ ʧʨʦʮʝʩʠ ʩʪʘʶʪʴ ʩʪʘʙʽʣʴʥʽʰʠʤʠ, ʟʥʠʞʫʶʯʠ 

ʨʠʟʠʢʠ ʜʝʬʝʢʪʽʚ. ɹʘʛʘʪʦʟʘʜʘʯʥʽʩʪʴ ʨʦʙʦʪʘ ʜʘʻ ʡʦʤʫ ʟʤʦʛʫ ʦʜʥʦʯʘʩʥʦ ʜʨʫʢʫʚʘʪʠ 

ʦʙ'ʻʢʪʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʩʫʧʫʪʥʽ ʟʘʚʜʘʥʥʷ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʘʻ ʟʤʦʛʫ ʪʦʯʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ 

ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʽʜʭʦʜʠ. 

ʊʘʢʦʞ ʽʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʨʦʙʦʪʠʟʘʮʽʾ ʜʘʶʪʴ ʟʤʦʛʫ ʛʥʫʯʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʨʫʢʫʶʯʽ ʝʣʝʤʝʥʪʠ. ɼʝʷʢʽ ʧʨʠʥʪʝʨʠ ʦʩʥʘʱʝʥʽ ʢʽʣʴʢʦʤʘ 

ʜʨʫʢʫʚʘʣʴʥʠʤʠ ʛʦʣʦʚʢʘʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʦʜʥʦʯʘʩʥʦ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʈʦʙʦʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ ʟʤʽʥʶʚʘʪʠ ʜʨʫʢʫʶʯʽ 

ʛʦʣʦʚʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʝʪʘʧʽʚ ʜʨʫʢʫ [12]. ʆʯʠʱʝʥʥʷ, 

ʰʣʽʬʫʚʘʥʥʷ ʪʘ ʬʘʨʙʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʪʘʢʦʞ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ, ʱʦ ʩʧʨʦʱʫʻ ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ [12]. 
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3.2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʜʠʟʘʡʥʫ 

ʦʙ'ʻʢʪʽʚ  

ɻʝʥʝʨʘʪʠʚʥʠʡ ʜʠʟʘʡʥ ï ʮʝ ʧʨʦʮʝʩ, ʫ ʷʢʦʤʫ ʘʣʛʦʨʠʪʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʛʝʥʝʨʫʶʪʴ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʜʠʟʘʡʥʫ ʥʘ ʦʩʥʦʚʽ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʘʢʠʭ ʷʢ ʚʘʛʘ, 

ʤʽʮʥʽʩʪʴ ʽ ʝʩʪʝʪʠʯʥʽ ʚʠʤʦʛʠ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʬʦʨʤʠ, ʷʢʽ 

ʙʫʣʦ ʙ ʩʢʣʘʜʥʦ ʘʙʦ ʥʝʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʚʨʫʯʥʫ. 

ʐɯ ʘʥʘʣʽʟʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʙ'ʻʢʪ ʽ ʚʠʟʥʘʯʘʻ, ʷʢʽ ʯʘʩʪʠʥʠ ʢʦʥʩʪʨʫʢʮʽʾ 

ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʘʙʦ ʚʠʜʘʣʠʪʠ ʙʝʟ ʰʢʦʜʠ ʜʣʷ ʤʽʮʥʦʩʪʽ. ʎʝ ʜʘʩʪʴ ʟʤʦʛʫ ʟʨʦʙʠʪʠ 

ʚʠʨʦʙʠ ʣʝʛʰʠʤʠ ʽ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʫ ʤʘʪʝʨʽʘʣʽʚ. 

ɸʣʛʦʨʠʪʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʜʠʟʘʡʥ ʥʘ ʧʨʝʜʤʝʪ 

ʧʦʤʠʣʦʢ, ʷʢʽ ʤʦʞʫʪʴ ʫʩʢʣʘʜʥʠʪʠ ʘʙʦ ʫʥʝʤʦʞʣʠʚʠʪʠ ʜʨʫʢ. ɺʽʥ ʪʘʢʦʞ ʧʨʦʧʦʥʫʻ 

ʟʤʽʥʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʟ ʧʝʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 3D-ʜʨʫʢʫ. ʊʘʢʦʞ ʐɯ 

ʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ ʘʜʘʧʪʫʚʘʪʠ ʧʨʦʻʢʪʠ ʜʦ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʤʦʛ. ʎʝ ʢʦʨʠʩʥʦ, 

ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʟʤʽʥʠʪʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʧʣʘʩʪʠʢʫ ʘʙʦ ʤʝʪʘʣʫ. ɸʣʛʦʨʠʪʤʠ ʐɯ ʤʦʞʫʪʴ ʤʦʜʝʣʶʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʦʙôʻʢʪʘ ʧʽʜ 

ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʥʘʣʽʟʫʶʯʠ ʡʦʛʦ ʤʽʮʥʽʩʪʴ, ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ ʯʠ ʘʝʨʦʜʠʥʘʤʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʧʨʘʚʣʷʪʠ ʥʝʜʦʣʽʢʠ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʫʥʠʢʘʶʯʠ 

ʧʦʤʠʣʦʢ ʫ ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʽ [12]. 

3.3. ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʅʦʚʽ ʚʠʜʠ ʧʣʘʩʪʠʢʦʚʠʭ ʥʠʪʦʢ, ʪʘʢʽ ʷʢ ʤʦʜʠʬʽʢʦʚʘʥʠʡ PLA, ABS ʽ ʥʝʡʣʦʥ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʩʪʘʥʜʘʨʪʥʫ ʤʽʮʥʽʩʪʴ, ʘ ʡ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ, ʫʜʘʨʦʩʪʽʡʢʽʩʪʴ 

ʽ ʛʥʫʯʢʽʩʪʴ. 

ɺʫʛʣʝʮʝʚʦ-ʘʨʤʦʚʘʥʽ ʢʦʤʧʦʟʠʪʠ ï ʧʦʣʽʤʝʨʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʚʫʛʣʝʮʝʚʠʭ 

ʚʦʣʦʢʦʥ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʚʘʛʠ. 

ɽʣʘʩʪʦʤʝʨʠ ï ʛʥʫʯʢʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʠʪʨʠʤʫʚʘʪʠ ʜʝʬʦʨʤʘʮʽʶ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʢʣʘʜʦʢ ʽ 

ʘʤʦʨʪʠʟʘʪʦʨʽʚ. 

ʄʝʪʘʣʠ ʜʣʷ 3D-ʜʨʫʢʫ, ʪʘʢʽ ʷʢ ʪʠʪʘʥ, ʥʝʨʞʘʚʽʶʯʘ ʩʪʘʣʴ, ʘʣʶʤʽʥʽʡ ʪʘ 

ʢʦʙʘʣʴʪ-ʭʨʦʤ, ʪʝʧʝʨ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. 
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ʉʫʧʝʨʩʧʣʘʚʠ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʘʚʽʘʢʦʩʤʽʯʥʽʡ ʛʘʣʫʟʽ, ʜʝ ʧʦʪʨʽʙʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʟʜʘʪʥʽ ʚʠʪʨʠʤʫʚʘʪʠ ʝʢʩʪʨʝʤʘʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʢʦʨʦʟʽʶ. 

ʅʘʥʦʤʘʪʝʨʽʘʣʠ ï ʤʝʪʘʣʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʥʘʥʦʯʘʩʪʠʥʦʢ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ 

ʾʭʥʶ ʤʽʮʥʽʩʪʴ ʽ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ. 

ʈʦʟʨʦʙʢʘ ʙʽʦʩʫʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 3D-

ʜʨʫʢʫ ʚ ʤʝʜʠʮʠʥʽ. 

ɻʽʜʨʦʛʝʣʽ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʨʫʢʫ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ ʫ ʙʽʦʧʨʠʥʪʠʥʛʫ. 

ɹʽʦʨʦʟʢʣʘʜʥʽ ʧʦʣʽʤʝʨʠ ï ʄʘʪʝʨʽʘʣʠ, ʱʦ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʠʤʯʘʩʦʚʠʭ ʽʤʧʣʘʥʪʘʪʽʚ. 

ʂʝʨʘʤʽʯʥʽ ʙʽʦʤʘʪʝʨʽʘʣʠ ï ʉʪʚʦʨʶʶʪʴʩʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʫ ʩʦʙʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʽʣʴʢʦʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʜʘʶʪʴ 

ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʜʫʢʪʠ ʟ ʧʦʣʽʧʰʝʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʻ ʢʦʤʧʦʟʠʪʥʠʤʠ. 

ɼʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ ʤʘʪʝʨʽʘʣʠ: 

ɼʝʨʝʚ'ʷʥʽ ʢʦʤʧʦʟʠʪʠ ï ʬʽʣʘʤʝʥʪ ʽʟ ʜʝʨʝʚʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʱʦ ʜʦʜʘʻ 

ʧʨʠʨʦʜʥʦʛʦ ʚʠʛʣʷʜʫ ʪʘ ʪʝʢʩʪʫʨʠ. 

ʂʝʨʘʤʽʯʥʽ ʢʦʤʧʦʟʠʪʠ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʽʮʥʠʭ ʽ 

ʪʝʨʤʦʩʪʽʡʢʠʭ ʚʠʨʦʙʽʚ. 

ɻʨʘʬʝʥʦʚʽ ʤʘʪʝʨʽʘʣʠ ï ʚʠʩʦʢʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ ʜʣʷ 

ʝʣʝʢʪʨʦʥʽʢʠ. 

ʊʘʢʦʞ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʥʝ 

ʟʘʚʜʘʶʪʴ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. 

ʆʩʥʦʚʥʽ ʟʘʨʘʟ ʮʝ PLA ̔ʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ï ʙʽʦʨʦʟʢʣʘʜʥʽ ʧʣʘʩʪʠʢʠ ʟ 

ʚʽʜʭʦʜʽʚ ʪʘ ʙʽʦʤʘʪʝʨʽʘʣʠ ʟ ʨʦʩʣʠʥʥʠʭ ʚʦʣʦʢʦʥ ï ʘʣʴʪʝʨʥʘʪʠʚʘ ʪʨʘʜʠʮʽʡʥʠʤ 

ʧʣʘʩʪʠʢʘʤ. 

ʂɽʁʉʀ ʋʉʇɯʐʅʆɻʆ ɿɸʉʊʆʉʋɺɸʅʅʗ 3D-ɼʈʋʂʋ ɺ ɼʀɿɸʁʅɯ 

4.1. ʈʝʘʣʴʥʽ ʧʨʠʢʣʘʜʠ ʟ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ 

ʆʜʠʥ ʟ ʥʘʡʚʽʜʦʤʽʰʠʭ ʧʨʠʢʣʘʜʽʚ ï ʧʨʦʝʢʪ ICON ʫ ʉʐɸ. ʂʦʤʧʘʥʽʷ 

ʚʠʢʦʨʠʩʪʘʣʘ ʩʧʝʮʽʘʣʴʥʠʡ ʙʝʪʦʥʥʠʡ 3D-ʧʨʠʥʪʝʨ, ʱʦʙ ʧʦʙʫʜʫʚʘʪʠ ʢʽʣʴʢʘ ʦʜʠʥʠʮʴ 

ʜʦʩʪʫʧʥʦʛʦ ʞʠʪʣʘ. ɹʫʜʽʚʥʠʮʪʚʦ ʪʘʢʠʭ ʦʙ'ʻʢʪʽʚ ʟʘʡʤʘʻ ʚʩʴʦʛʦ ʢʽʣʴʢʘ ʜʥʽʚ ʽ ʢʦʰʪʫʻ 

ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ.  
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ʋ ʅʽʜʝʨʣʘʥʜʘʭ ʨʝʘʣʽʟʫʚʘʣʠ ʧʨʦʝʢʪ Milestone, ʥʘʜʨʫʢʫʚʘʚʰʠ 

ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ ʟ ʫʥʽʢʘʣʴʥʠʤ ʜʠʟʘʡʥʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. 

3D-ʜʨʫʢ ʜʦʟʚʦʣʠʚ ʩʪʚʦʨʠʪʠ ʧʝʨʰʠʡ ʫ ʩʚʽʪʽ ʧʽʰʦʭʽʜʥʠʡ ʤʽʩʪ ʽʟ ʙʝʪʦʥʫ ʚ 

ʄʘʜʨʠʜʽ. ʁʦʛʦ ʙʫʣʦ ʥʘʜʨʫʢʦʚʘʥʦ ʯʘʩʪʠʥʘʤʠ, ʘ ʧʦʪʽʤ ʟʽʙʨʘʥʦ ʥʘ ʤʽʩʮʽ. ɯʥʞʝʥʝʨʠ 

ʟʤʦʛʣʠ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʤʽʮʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʋ ɸʤʩʪʝʨʜʘʤʽ ʥʘʜʨʫʢʦʚʘʥʦ ʩʪʘʣʝʚʠʡ ʤʽʩʪ ʜʣʷ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ. ʇʨʦʝʢʪ 

ʨʝʘʣʽʟʦʚʘʥʦ ʢʦʤʧʘʥʽʻʶ MX3D, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʨʦʙʦʪʠʟʦʚʘʥʽ 3D-ʧʨʠʥʪʝʨʠ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʤʝʪʘʣʝʚʠʭ ʬʦʨʤ. 

ɸʨʭʽʪʝʢʪʫʨʥʠʡ ʽʥʩʪʠʪʫʪ ʫ ʂʠʪʘʾ ʩʪʚʦʨʠʚ ʫʥʽʢʘʣʴʥʠʡ ʧʘʚʽʣʴʡʦʥ ʽʟ 

ʩʽʪʯʘʩʪʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʷʢʠʡ ʧʦʚʥʽʩʪʶ ʥʘʜʨʫʢʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ 

3D-ʜʨʫʢʫ. ʇʘʚʽʣʴʡʦʥ ʻ ʧʨʠʢʣʘʜʦʤ ʪʦʛʦ, ʷʢ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ 

ʧʦʻʜʥʫʚʘʪʠʩʷ ʟ ʭʫʜʦʞʥʽʤ ʧʽʜʭʦʜʦʤ ʜʦ ʘʨʭʽʪʝʢʪʫʨʠ. 

3D-ʧʨʠʥʪʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʦʬʽʩʥʠʭ ʙʫʜʽʚʝʣʴ ʫ ɼʫʙʘʾ. 

ʆʜʥʘ ʟ ʥʘʡʚʽʜʦʤʽʰʠʭ ï çʆʬʽʩ ʤʘʡʙʫʪʥʴʦʛʦè, ʙʝʪʦʥʥʘ ʩʫʤʽʰ ʷʢʦʛʦ ʙʫʣʘ 

ʥʘʜʨʫʢʦʚʘʥʘ ʟʘ 17 ʜʥʽʚ. ʎʝʡ ʧʨʦʝʢʪ ʜʦʚʽʚ, ʱʦ 3D-ʜʨʫʢ ʤʦʞʥʘ ʽʥʪʝʛʨʫʚʘʪʠ ʫ 

ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽ ʙʫʜʽʚʝʣʴʥʽ ʧʨʦʮʝʩʠ. 

ʋ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʨʦʝʢʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 3D-

ʧʨʠʥʪʝʨʽʚ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʜʦʩʪʫʧʥʦʛʦ ʞʠʪʣʘ. ʋ ʄʝʢʩʠʮʽ, ʥʘʧʨʠʢʣʘʜ, ʟ'ʷʚʠʣʠʩʷ 

ʧʝʨʰʽ ʩʝʣʘ ʟ ʙʫʜʠʥʢʘʤʠ, ʥʘʜʨʫʢʦʚʘʥʠʤʠ ʥʘ 3D-ʧʨʠʥʪʝʨʽ. ʎʽ ʙʫʜʠʥʢʠ 

ʩʧʨʦʝʢʪʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʙʫʪʠ ʩʪʽʡʢʠʤʠ ʜʦ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʢʣʽʟʤʽʚ ʽ 

ʩʣʫʞʠʪʠ ʨʦʢʘʤʠ. [11] 

4.2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʜʠʟʘʡʥ 

3D-ʜʨʫʢ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʪʦʪʠʧʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʝʨʛʦʥʦʤʽʢʠ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʝʩʪʝʪʠʢʠ ʧʨʦʜʫʢʪʫ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ. ʋ ʚʠʨʦʙʥʠʮʪʚʽ ʧʦʙʫʪʦʚʦʾ ʪʝʭʥʽʢʠ ʢʦʤʧʘʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 3D-ʜʨʫʢ 

ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʬʦʨʤ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʢʦʨʧʫʩʠ ʯʠ ʢʥʦʧʢʠ. ɸʚʪʦʤʦʙʽʣʴʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʩʪʚʦʨʶʻ ʤʘʢʝʪʠ ʜʝʪʘʣʝʡ ʽʥʪʝʨôʻʨʫ ʘʙʦ ʝʢʩʪʝʨôʻʨʫ ʜʣʷ ʦʮʽʥʢʠ 

ʜʠʟʘʡʥʫ. [13] ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʣʷʪʠ ʥʝʚʝʣʠʢʽ ʧʘʨʪʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 
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ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʙʫʣʦ ʙ ʩʢʣʘʜʥʦ ʘʙʦ ʟʘʥʘʜʪʦ ʜʦʨʦʛʦ 

ʚʠʨʦʙʣʷʪʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ.  

ɺ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʣʝʛʢʠʭ ʜʝʪʘʣʝʡ ʽʟ ʤʽʮʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʥʘʧʨʠʢʣʘʜ, ʢʨʦʥʰʪʝʡʥʽʚ ʯʠ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɺ ʘʚʽʘʮʽʾ, ʜʨʫʢ 

ʩʢʣʘʜʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʟʤʝʥʰʫʶʪʴ ʚʘʛʫ, ʟʙʝʨʽʛʘʶʯʠ ʤʽʮʥʽʩʪʴ. ɿʘʚʜʷʢʠ 3D-

ʜʨʫʢʫ ʜʠʟʘʡʥʝʨʠ ʤʦʞʫʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʠ, ʷʢʽ 

ʥʝʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʋ ʛʘʣʫʟʽ ʤʝʙʣʽʚ ʮʝ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʜʠʟʘʡʥʝʨʩʴʢʽ ʢʨʽʩʣʘ, ʣʘʤʧʠ ʯʠ ʩʪʦʣʠ ʟ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʬʦʨʤʘʤʠ. ɺ 

ʝʣʝʢʪʨʦʥʽʮʽ ï ʬʫʪʫʨʠʩʪʠʯʥʽ ʢʦʨʧʫʩʠ ʛʘʜʞʝʪʽʚ ʽʟ ʽʥʪʝʛʨʦʚʘʥʠʤʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

3D-ʜʨʫʢ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʚʠʨʦʙʽʚ. 

ʉʧʦʞʠʚʯʘ ʝʣʝʢʪʨʦʥʽʢʘ ï ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʢʩʝʩʫʘʨʽʚ, ʥʘʧʨʠʢʣʘʜ, ʯʦʭʣʽʚ ʜʣʷ 

ʪʝʣʝʬʦʥʽʚ ʽʟ ʫʥʽʢʘʣʴʥʠʤ ʜʠʟʘʡʥʦʤ. ɺ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʚʠʨʦʙʣʷʪʠ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʢʨʝʪʥʠʤ ʚʠʤʦʛʘʤ ʢʦʨʠʩʪʫʚʘʯʘ. ʋ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʜʠʟʘʡʥʽ ʚʘʞʣʠʚʦ ʥʝ ʣʠʰʝ ʩʪʚʦʨʠʪʠ ʢʦʥʮʝʧʪ, ʘʣʝ ʡ ʧʨʦʪʝʩʪʫʚʘʪʠ 

ʡʦʛʦ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ 3D-ʜʨʫʢʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʝʪʘʣʽ, ʷʢʽ 

ʧʨʦʭʦʜʷʪʴ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʤʽʮʥʽʩʪʴ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʘʙʦ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ. ʎʝ 

ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʚ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʯʠ ʢʦʥʩʪʨʫʢʮʽʡ. [12] 

4.3 ɿʘʩʪʦʩʫʚʘʥʥʷ 3D-ʜʨʫʢʫ ʚ ʤʦʜʽ 

ɿʘ ʜʦʧʦʤʦʛʦʶ 3D-ʜʨʫʢʫ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʥʝʟʚʠʯʘʡʥʽ ʤʦʜʝʣʽ ʟʽ 

ʩʢʣʘʜʥʠʤʠ ʬʦʨʤʘʤʠ ʪʘ ʪʝʢʩʪʫʨʘʤʠ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʥʘ ʪʣʽ ʽʥʰʠʭ. ɺʽʜʦʤʽ 

ʜʠʟʘʡʥʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʶ ʪʝʭʥʦʣʦʛʽʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʫʢʦʥʴ ʪʘ ʢʦʩʪʶʤʽʚ, 

ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʤʠʩʪʝʮʪʚʦ ʪʘ ʽʥʥʦʚʘʮʽʾ. 

ʂʦʤʧʘʥʽʾ ʜʨʫʢʫʶʪʴ ʧʽʜʦʰʚʠ, ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʧʦʪʨʝʙ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʢʣʽʻʥʪʽʚ, ʛʘʨʘʥʪʫʶʯʠ ʢʦʤʬʦʨʪ ʽ ʘʜʘʧʪʘʮʽʶ ʜʦ ʬʦʨʤʠ ʩʪʦʧʠ. ɺʦʥʠ ʪʘʢʦʞ 

ʩʪʚʦʨʶʶʪʴ ʫʥʽʢʘʣʴʥʽ ʜʠʟʘʡʥʝʨʩʴʢʽ ʤʦʜʝʣʽ, ʷʢʽ ʟʘʜʘʶʪʴ ʥʦʚʽ ʪʝʥʜʝʥʮʽʾ. 

3D-ʜʨʫʢ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʠʢʨʘʩ ʪʘ ʘʢʩʝʩʫʘʨʽʚ ʟʽ 

ʩʢʣʘʜʥʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʬʦʨʤʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʜʠʟʘʡʥʝʨʘʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʚʠʨʦʙʠ. 
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ʈʦʟʨʦʙʣʷʶʪʴʩʷ ʛʥʫʯʢʽ ʪʢʘʥʠʥʠ, ʷʢʽ ʤʦʞʥʘ ʜʨʫʢʫʚʘʪʠ ʥʘ 3D-ʧʨʠʥʪʝʨʘʭ. 

ɺʦʥʠ ʜʦʜʘʶʪʴ ʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʜʷʛʫ, ʪʘʢʽ ʷʢ ʟʜʘʪʥʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʬʦʨʤʫ ʘʙʦ 

ʪʝʢʩʪʫʨʫ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ. 

ʄʦʜʥʽ ʙʨʝʥʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 3D-ʜʨʫʢ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʙʨʘʥʥʷ, ʱʦ 

ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ, ʜʣʷ ʤʦʜʥʠʭ ʧʦʢʘʟʽʚ ʽ ʢʦʥʮʝʨʪʽʚ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ 

ʽ ʩʢʣʘʜʥʽʩʪʴ ʜʠʟʘʡʥʫ. 

ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʣʠʰʝ ʩʪʽʣʴʢʠ ʤʘʪʝʨʽʘʣʫ, ʩʢʽʣʴʢʠ ʧʦʪʨʽʙʥʦ. ʎʝ ʩʧʨʠʷʻ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʽʥʜʫʩʪʨʽʾ 

ʤʦʜʠ. [11] 

ʈʠʩ. 6. ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʟʫʪʪʷ. 

 

4.4. ɼʨʫʢ ʫ ʩʬʝʨʽ ʤʠʩʪʝʮʪʚʘ: ʩʢʫʣʴʧʪʫʨʠ, ʜʝʢʦʨ, ʽʥʩʪʘʣʷʮʽʾ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ 3D-ʜʨʫʢʫ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʩʢʫʣʴʧʪʫʨʠ ʟ ʫʥʽʢʘʣʴʥʠʤʠ 

ʬʦʨʤʘʤʠ ʪʘ ʪʝʢʩʪʫʨʘʤʠ, ʷʢʽ ʙʫʣʦ ʙ ʚʘʞʢʦ ʘʙʦ ʥʝʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʍʫʜʦʞʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʶ ʪʝʭʥʦʣʦʛʽʶ ʜʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʛʝʦʤʝʪʨʽʻʶ ʪʘ ʤʘʪʝʨʽʘʣʘʤʠ. 

ɼʝʜʘʣʽ ʙʽʣʴʰʝ ʜʠʟʘʡʥʝʨʽʚ ʜʨʫʢʫʶʪʴ ʫʥʽʢʘʣʴʥʽ ʜʝʢʦʨʘʪʠʚʥʽ ʧʨʝʜʤʝʪʠ, ʪʘʢʽ 

ʷʢ ʩʚʽʪʠʣʴʥʠʢʠ, ʧʘʥʥʦ, ʚʘʟʠ ʪʘ ʝʣʝʤʝʥʪʠ ʤʝʙʣʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʾʤ ʩʪʚʦʨʶʚʘʪʠ 

ʚʠʨʦʙʠ, ʷʢʽ ʛʘʨʤʦʥʽʡʥʦ ʚʧʠʩʫʶʪʴʩʷ ʚ ʩʫʯʘʩʥʽ ʽʥʪʝʨ'ʻʨʠ. 
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ɻʘʣʝʨʝʾ ʪʘ ʚʠʩʪʘʚʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 3D-ʜʨʫʢ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʩʰʪʘʙʥʠʭ 

ʽʥʩʪʘʣʷʮʽʡ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʤʠʩʪʝʮʪʚʦ ʪʘ ʪʝʭʥʦʣʦʛʽʾ. ʊʘʢʽ ʧʨʦʝʢʪʠ ʚʨʘʞʘʶʪʴ 

ʩʚʦʻʶ ʩʢʣʘʜʥʽʩʪʶ ʪʘ ʜʝʪʘʣʽʟʘʮʽʻʶ. 

3D-ʜʨʫʢ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʜʦʧʦʚʥʶʻ ʪʨʘʜʠʮʽʡʥʽ 

ʭʫʜʦʞʥʽ ʪʝʭʥʽʢʠ. ʅʘʧʨʠʢʣʘʜ, ʩʢʫʣʴʧʪʦʨʠ ʤʦʞʫʪʴ ʜʨʫʢʫʚʘʪʠ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ 

ʟʛʦʜʦʤ ʽʥʪʝʛʨʫʶʪʴʩʷ ʫ ʢʣʘʩʠʯʥʽ ʪʚʦʨʠ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʚʦʾʭ ʨʦʙʽʪ ʭʫʜʦʞʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʩʪʘʥʜʘʨʪʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʪʘʢʽ ʷʢ ʙʽʦʨʦʟʢʣʘʜʥʠʡ ʧʣʘʩʪʠʢ, ʤʝʪʘʣ ʘʙʦ ʧʽʩʦʢ. ʎʝ ʜʦʟʚʦʣʷʻ ʾʤ 

ʩʪʚʦʨʶʚʘʪʠ ʨʦʙʦʪʠ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

3D-ʜʨʫʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʝʩʪʘʚʨʘʮʽʾ ʽʩʪʦʨʠʯʥʠʭ ʩʢʫʣʴʧʪʫʨ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʢʦʧʽʡ ʚʽʜʦʤʠʭ ʪʚʦʨʽʚ ʤʠʩʪʝʮʪʚʘ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʢʫʣʴʪʫʨʥʫ 

ʩʧʘʜʱʠʥʫ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ [16]. 

ɺʀʂʃʀʂʀ ʊɸ ʆɹʄɽɾɽʅʅʗ ɺʀʂʆʈʀʉʊɸʅʅʗ 3D-ɼʈʋʂʋ 

5.1. ɽʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ: ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʽʚ 

ʎʽʥʘ 3D-ʧʨʠʥʪʝʨʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʜʨʫʢʫ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ: 

ʇʦʙʫʪʦʚʽ ʧʨʠʥʪʝʨʠ ʜʣʷ ʰʠʨʦʢʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ ʚʘʨʪʫʶʪʴ ʥʘ ʩʴʦʛʦʜʥʽ 

ʚʽʜ $200ï500, ʱʦ ʨʦʙʠʪʴ ʾʭ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʭʦʙʽ ʪʘ ʥʝʚʝʣʠʢʠʭ ʧʨʦʻʢʪʽʚ. 

ʇʨʦʬʝʩʽʡʥʽ ʧʨʠʥʪʝʨʠ ʮʽʥʘ ʥʘ ʷʢʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ $2 000 ʜʦ $10 000, ʚʦʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʱʫ ʪʦʯʥʽʩʪʴ ʽ ʧʽʜʪʨʠʤʢʫ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɯʥʜʫʩʪʨʽʘʣʴʥʽ ʩʠʩʪʝʤʠ ʜʨʫʢʫ ʚʘʨʪʽʩʪʴ ʷʢʠʭ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ $100 000, 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʤʘʩʰʪʘʙʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʢʣʘʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʤʝʪʘʣʠ ʯʠ ʢʦʤʧʦʟʠʪʠ. 

ɺʘʨʪʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʚʘʨʽʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʪʠʧʫ: 

¶ ʇʦʣʽʤʝʨʠ (PLA, ABS, PETG): ʌʽʣʘʤʝʥʪ ʜʣʷ ʧʦʙʫʪʦʚʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʰʪʫʻ ʚʽʜ $20 ʜʦ $50 ʟʘ 1 ʢʛ. 

¶ ʄʝʪʘʣʝʚʽ ʧʦʨʦʰʢʠ: ʎʽʥʠ ʧʦʯʠʥʘʶʪʴʩʷ ʚʽʜ $100 ʟʘ 1 ʢʛ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʢʣʘʜʫ ʪʘ ʷʢʦʩʪʽ. 

¶ ʌʦʪʦʧʦʣʽʤʝʨʠ: ʈʽʜʠʥʠ ʜʣʷ SLA-ʜʨʫʢʫ ʢʦʰʪʫʶʪʴ $50ï200 ʟʘ ʣʽʪʨ. 

¶ ʂʦʤʧʦʟʠʪʠ: ʎʽʥʠ ʤʦʞʫʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ $70ï100 ʟʘ 1 ʢʛ ʯʝʨʝʟ 

ʜʦʜʘʚʘʥʥʷ ʟʤʽʮʥʶʶʯʠʭ ʚʦʣʦʢʦʥ. 
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¶ ɿʘʤʽʥʘ ʜʝʪʘʣʝʡ ʧʨʠʥʪʝʨʘ: ʅʘʧʨʠʢʣʘʜ, ʜʨʫʢʘʨʩʴʢʽ ʛʦʣʽʚʢʠ ʯʠ 

ʥʘʛʨʽʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʢʦʰʪʫʚʘʪʠ ʚʽʜ $50 ʜʦ $500 ʟʘʣʝʞʥʦ ʚʽʜ ʤʦʜʝʣʽ. 

ɼʣʷ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʦʪʨʽʙʥʝ ʧʨʦʬʝʩʽʡʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʱʦ 

ʟʙʽʣʴʰʫʻ ʚʠʪʨʘʪʠ. 

ɽʥʝʨʛʦʟʘʪʨʘʪʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʥʪʝʨʘ ʽʩʢʣʘʜʘʻ ʜʣʷ ʧʦʙʫʪʦʚʠʭ 

ʧʨʠʥʪʝʨʽʚ ʩʧʦʞʠʚʘʶʪʴ 50ï150 ɺʪ.  

ɯʥʜʫʩʪʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʝ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʨʘʭʫʥʢʠ ʟʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. 

ʄʘʣʦʩʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ: 3D-ʜʨʫʢ ʚʠʛʽʜʥʠʡ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʧʘʨʪʽʡ, 

ʦʩʢʽʣʴʢʠ ʥʝ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʧʨʝʩ-ʬʦʨʤ ʯʠ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ɿʘʚʜʷʢʠ ʧʦʰʘʨʦʚʦʤʫ ʥʘʥʝʩʝʥʥʶ ʤʘʪʝʨʽʘʣʽʚ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʶʪʴʩʷ ʚʽʜʭʦʜʠ. 

ɺʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ 

ʚʠʪʨʘʪ ʥʘ ʣʦʛʽʩʪʠʢʫ ʪʘ ʩʢʣʘʜʩʴʢʽ ʟʘʧʘʩʠ. 

ʄʦʞʣʠʚʦʩʪʽ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠ ʜʠʟʘʡʥ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ. [17]. 

5.2. ʊʝʭʥʽʯʥʽ ʦʙʤʝʞʝʥʥʷ: ʨʦʟʤʽʨ ʜʨʫʢʫ, ʰʚʠʜʢʽʩʪʴ, ʷʢʽʩʪʴ ʦʙʤʝʞʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʜʠʟʘʡʥʫ. 

ɹʽʣʴʰʽʩʪʴ 3D-ʧʨʠʥʪʝʨʽʚ ʤʘʶʪʴ ʦʙʤʝʞʝʥʠʡ ʨʦʟʤʽʨ ʦʙʣʘʩʪʽ ʜʨʫʢʫ. ɼʣʷ 

ʜʦʤʘʰʥʽʭ ʤʦʜʝʣʝʡ ʮʝ ʟʘʟʚʠʯʘʡ 20-30 ʩʤ ʫ ʢʦʞʥʦʤʫ ʚʠʤʽʨʽ. ʗʢʱʦ ʧʦʪʨʽʙʥʽ ʙʽʣʴʰʽ 

ʬʦʨʤʦʚʘʥʽ ʦʙ'ʻʢʪʠ, ʾʭ ʧʦʪʨʽʙʥʦ ʜʨʫʢʫʚʘʪʠ ʽ ʟʙʠʨʘʪʠ ʧʦ ʯʘʩʪʠʥʘʭ. ʇʨʦʤʠʩʣʦʚʽ 

ʧʨʠʥʪʝʨʠ ʤʘʶʪʴ ʙʽʣʴʰʫ ʦʙʣʘʩʪʴ ʜʨʫʢʫ, ʘʣʝ ʢʦʰʪʫʶʪʴ ʟʥʘʯʥʦ ʜʦʨʦʞʯʝ ʽ 

ʚʠʤʘʛʘʶʪʴ ʦʩʦʙʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʨʦʙʦʪʠ. 

ʇʨʦʮʝʩ 3D-ʜʨʫʢʫ ʟʘʡʤʘʻ ʚʽʜʥʦʩʥʦ ʙʘʛʘʪʦ ʯʘʩʫ. ɼʨʫʢ ʥʝʚʝʣʠʢʦʾ ʜʝʪʘʣʽ 

ʤʦʞʝ ʟʘʡʥʷʪʠ ʢʽʣʴʢʘ ʛʦʜʠʥ, ʘ ʩʢʣʘʜʥʠʭ ʽ ʚʝʣʠʢʠʭ ʦʙ'ʻʢʪʽʚ ï ʢʽʣʴʢʘ ʜʥʽʚ. 

ʐʚʠʜʢʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʪʠʧʫ ʧʨʠʥʪʝʨʘ ʽ ʨʽʚʥʷ ʜʝʪʘʣʽʟʘʮʽʾ. ɹʽʣʴʰ 

ʰʚʠʜʢʽ ʧʨʦʮʝʩʠ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ. 

ʗʢʽʩʪʴ ʜʨʫʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʥʘʣʘʰʪʫʚʘʥʴ ʧʨʠʥʪʝʨʘ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʘ ʧʨʦʙʣʝʤʘ ï ʚʠʜʠʤʽ ʰʘʨʠ ʥʘ ʧʦʚʝʨʭʥʽ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʜʦʜʘʪʢʦʚʦʾ ʦʙʨʦʙʢʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʛʣʘʜʢʦʩʪʽ. ɼʝʬʝʢʪʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ 

ʯʝʨʝʟ ʥʝʧʨʘʚʠʣʴʥʝ ʢʘʣʽʙʨʫʚʘʥʥʷ, ʥʝʜʦʩʪʘʪʥʶ ʘʜʛʝʟʽʶ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨ. [18] 
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5.3. ɽʢʦʣʦʛʽʯʥʽ ʧʠʪʘʥʥʷ: ʧʝʨʝʨʦʙʢʘ ʤʘʪʝʨʽʘʣʽʚ, ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ  

ɹʘʛʘʪʦ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 3D-ʜʨʫʢʫ, ʷʢ-ʦʪ PLA ̔ PETG, ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʝʨʝʨʦʙʣʝʥʽ, ʘʣʝ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʽ ʚʽʜʧʦʚʽʜʥʽ ʫʤʦʚʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. ɼʝʷʢʽ 

ʚʠʨʦʙʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʜʨʫʢʫ ʚ ʥʦʚʽ 

ʥʠʪʢʠ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʣʘʩʪʠʢʫ ʥʘ ʟʚʘʣʠʱʘʭ. ʆʜʥʘʢ ʪʘʢʽ 

ʤʘʪʝʨʽʘʣʠ, ʷʢ ʢʦʤʧʦʟʠʪʠ ʽ ʬʦʪʦʧʦʣʽʤʝʨʠ, ʩʢʣʘʜʥʽʰʝ ʧʝʨʝʨʦʙʣʷʪʠ ʯʝʨʝʟ ʾʭʥʽʡ 

ʩʢʣʘʜ. 

ʊʝʭʥʦʣʦʛʽʷ 3D-ʜʨʫʢʫ ʚʠʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ, ʦʩʢʽʣʴʢʠ ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʚʠʨʦʙʠ ʧʦʰʘʨʦʚʦ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʚʽʜʭʦʜʽʚ. ʎʝ ʧʝʨʝʚʘʛʘ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʷʢ-ʦʪ 

ʬʨʝʟʝʨʫʚʘʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ ʚʠʪʨʘʯʘʻʪʴʩʷ ʜʘʨʝʤʥʦ. 

ʇʨʦʮʝʩ 3D-ʜʨʫʢʫ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʜʨʫʢʫ 

ʚʝʣʠʢʠʭ ʘʙʦ ʩʢʣʘʜʥʠʭ ʤʦʜʝʣʝʡ. ʇʦʙʫʪʦʚʽ ʧʨʠʥʪʝʨʠ ʩʧʦʞʠʚʘʶʪʴ ʚʽʜ 50 ʜʦ 150 

ɺʪ, ʘʣʝ ʧʨʦʤʠʩʣʦʚʽ ʩʠʩʪʝʤʠ ʩʧʦʞʠʚʘʶʪʴ ʙʽʣʴʰʝ. ɽʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘʢʦʞ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʜʨʫʢʫ. ʅʘʧʨʠʢʣʘʜ, ʣʘʟʝʨʥʽ ʩʠʩʪʝʤʠ ʙʽʣʴʰ ʝʥʝʨʛʦʻʤʥʽ, 

ʥʽʞ FDM. 

ʋ ʛʘʣʫʟʽ ʘʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʝʢʦʣʦʛʽʯʥʽʰʽ ʤʘʪʝʨʽʘʣʠ, ʥʘʧʨʠʢʣʘʜ, 

ʙʽʦʨʦʟʢʣʘʜʥʽ ʧʣʘʩʪʠʢʠ ʘʙʦ ʬʽʣʘʤʝʥʪ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʨʽʰʝʥʴ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. [6] 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ 3D-ɼʈʋʂʋ ɺ ɼʀɿɸʁʅɯ 

6.1. ʇʦʪʝʥʮʽʘʣ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʊʝʭʥʦʣʦʛʽʾ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʘʶʪʴ ʟʤʦʛʫ ʜʦʤʦʛʪʠʩʷ ʟʥʘʯʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʨʽʰʝʥʴ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʧʨʦʮʝʩʠ ʟʚʦʜʷʪʴ ʜʦ ʤʽʥʽʤʫʤʫ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ, 

ʜʦʧʦʤʘʛʘʶʪʴ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʢʦʤʧʘʥʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʨʠʥʢʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʾʭʥʷ ʟʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʨʽʟʥʠʭ ʤʘʩʰʪʘʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʦʥʘ ʜʘʻ ʟʤʦʛʫ ʧʝʨʝʭʦʜʠʪʠ ʚʽʜ 

ʤʘʣʦʩʝʨʽʡʥʦʛʦ ʜʦ ʙʘʛʘʪʦʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʟ ʽʩʪʦʪʥʠʭ ʚʠʪʨʘʪ ʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʟʤʽʥʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʽ ʰʚʠʜʢʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʧʠʪ. 



  46 

 

 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʻ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʝʩʫʨʩʽʚ. ɿʘʚʜʷʢʠ ʤʽʥʽʤʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʤʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʩʪʘʻ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ. ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʛʨʘʮʽʷ ʧʝʨʝʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʫ ʚʠʨʦʙʥʠʯʽ 

ʧʨʦʮʝʩʠ ʟʥʠʞʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʊʝʭʥʦʣʦʛʽʷ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘʢʦʞ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʷʢʦʩʪʽ 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʘʻ ʟʤʦʛʫ 

ʫʥʠʢʥʫʪʠ ʙʨʘʢʫ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʫ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ʎʝ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʜʦʚʽʨʠ ʩʧʦʞʠʚʘʯʽʚ ʽ ʟʤʽʮʥʝʥʥʶ ʨʝʧʫʪʘʮʽʾ ʙʨʝʥʜʫ. [20] 

6.2. ɺʧʣʠʚ 3D-ʜʨʫʢʫ ʥʘ ʦʩʚʽʪʫ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʜʠʟʘʡʥʝʨʽʚ ʤʘʡʙʫʪʥʴʦʛʦ 

3D-ʜʨʫʢ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʥʘʜʘʶʯʠ ʩʪʫʜʝʥʪʘʤ 

ʜʦʩʪʫʧ ʜʦ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʨʘʥʽʰʝ ʙʫʣʠ ʜʦʩʪʫʧʥʽ ʪʽʣʴʢʠ ʚ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ. ɺʽʥ ʜʘʻ ʟʤʦʛʫ ʤʘʡʙʫʪʥʽʤ ʜʠʟʘʡʥʝʨʘʤ ʪʝʩʪʫʚʘʪʠ 

ʽʜʝʾ, ʚʠʚʯʘʪʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ ʽ ʨʦʟʚʠʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ 

ʨʦʙʦʪʠ ʟ ʥʦʚʽʪʥʽʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ 3D-ʜʨʫʢʫ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʠʭ 

ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ. ʄʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ 

ʰʚʠʜʢʦ ʚʪʽʣʶʚʘʪʠ ʩʚʦʾ ʽʜʝʾ ʫ ʬʽʟʠʯʥʽ ʤʦʜʝʣʽ, ʫʯʥʽ ʚʯʘʪʴʩʷ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ 

ʩʚʦʾ ʧʨʦʻʢʪʠ, ʟʥʘʭʦʜʠʪʠ ʥʦʚʽ ʨʽʰʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʚʨʘʭʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʧʨʘʢʪʠʯʥʽ ʪʝʭʥʽʯʥʽ ʦʙʤʝʞʝʥʥʷ. 

ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʜʠʟʘʡʥʫ ʚʠʤʘʛʘʻ ʧʨʦʬʝʩʽʦʥʘʣʽʚ, ʟʥʘʡʦʤʠʭ ʽʟ ʥʦʚʽʪʥʽʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʷʢʽ ʚʤʽʶʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʢʦʤʘʥʜʘʭ 3D-ʜʨʫʢ 

ʧʦʻʜʥʫʻ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ, ʱʦʙ ʩʪʫʜʝʥʪʠ ʙʫʣʠ ʢʨʘʱʝ 

ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʦ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʂʨʽʤ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ, 

ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʘʥʘʣʽʟʫʶʪʴ 

ʤʘʪʝʨʽʘʣʠ ʪʘ ʦʮʽʥʶʶʪʴ ʾʭʥʶ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ. 

3D-ʜʨʫʢ ʩʧʨʠʷʻ ʨʦʟʰʠʨʝʥʥʶ ʤʝʞ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʽʥʪʝʛʨʫʶʯʠ 

ʝʣʝʤʝʥʪʠ ʽʥʞʝʥʝʨʽʾ, ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʪʘ ʤʠʩʪʝʮʪʚʘ. ʎʝ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʦʩʚʽʪʠ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʩʪʫʜʝʥʪʘʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʜʠʟʘʡʥʦʤ ʽ ʚʠʨʦʙʥʠʮʪʚʦʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 
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ʙʽʣʴʰ ʢʦʤʧʝʪʝʥʪʥʠʭ ʬʘʭʽʚʮʽʚ, ʟʜʘʪʥʠʭ ʩʪʚʦʨʶʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ ʚ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ. [5] 

6.3. ɻʣʦʙʘʣʽʟʘʮʽʷ ʜʦʩʪʫʧʫ ʜʦ 3D-ʜʨʫʢʫ ʜʣʷ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ ʧʦʙʫʪʦʚʦʛʦ ʜʠʟʘʡʥʫ ʝʣʝʤʝʥʪʽʚ ʪʘ ʚʠʨʦʙʽʚ 

3D-ʜʨʫʢ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʨʦʙʣʷʯʠ ʧʝʨʝʜʦʚʽ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ.  

ɿʥʠʟʠʚʰʠ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʧʽʜʧʨʠʻʤʮʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ, ʚʠʨʦʙʥʠʮʪʚʘ 

ʫʥʽʢʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʪʝʩʪʫʚʘʥʥʷ ʥʦʚʠʭ ʽʜʝʡ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʢʣʘʜʘʪʠ ʟʥʘʯʥʽ 

ʢʦʰʪʠ ʚ ʪʨʘʜʠʮʽʡʥʽ ʚʠʨʦʙʥʠʯʽ ʣʽʥʽʾ. 

3D-ʧʨʠʥʪʝʨʠ ʜʘʶʪʴ ʟʤʦʛʫ ʤʘʣʠʤ ʽ ʩʝʨʝʜʥʽʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʣʦʢʘʣʽʟʫʚʘʪʠ 

ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ, ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʚʰʠ ʚʠʪʨʘʪʠ ʥʘ ʣʦʛʽʩʪʠʢʫ ʪʘ ʽʤʧʦʨʪ. 

ʇʽʜʧʨʠʻʤʮʽ ʤʦʞʫʪʴ ʚʠʨʦʙʣʷʪʠ ʧʨʦʜʫʢʮʽʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʽ ʪʘ ʘʜʘʧʪʫʚʘʪʠ 

ʾʾ ʜʦ ʧʦʪʨʝʙ ʤʽʩʮʝʚʦʛʦ ʨʠʥʢʫ.  

ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʭʦʯʫʪʴ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʟʤʽʥʠ ʧʦʧʠʪʫ ʘʙʦ ʧʨʦʧʦʥʫʚʘʪʠ ʩʚʦʾʤ ʢʣʽʻʥʪʘʤ ʫʥʽʢʘʣʴʥʽ ʧʨʦʜʫʢʪʠ. 

3D-ʧʨʠʥʪʝʨʠ ʜʘʶʪʴ ʟʤʦʛʫ ʤʘʣʠʤ ʽ ʩʝʨʝʜʥʽʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ ʽ ʚʠʭʦʜʠʪʠ ʥʘ ʥʦʚʽ ʨʠʥʢʠ.  

ʄʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʪʦʪʠʧʠ ʽ ʥʝʚʝʣʠʢʽ ʧʘʨʪʽʾ ʧʨʦʜʫʢʮʽʾ ʜʘʻ 

ʾʤ ʟʤʦʛʫ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʚʝʣʠʢʠʤʠ ʢʦʤʧʘʥʽʷʤʠ, ʟʙʝʨʽʛʘʶʯʠ ʚʦʜʥʦʯʘʩ ʛʥʫʯʢʽʩʪʴ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʢʣʽʻʥʪʽʚ. ʎʝ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʭʫ ʚ 

ʩʫʯʘʩʥʦʤʫ ʜʠʥʘʤʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʫʯʘʩʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʧʨʦʜʫʢʮʽʾ. 
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ʈʠʩ. 7. çʇʦʙʫʪʦʚʠʡè ʜʠʟʘʡʥ. 

 

ɺʀʉʅʆɺʂʀ 

3D-ʜʨʫʢ ʧʨʦʧʦʥʫʻ ʟʥʘʯʥʫ ʛʥʫʯʢʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʩʢʣʘʜʥʠʭ ʽ ʜʝʪʘʣʽʟʦʚʘʥʠʭ 

ʤʦʜʝʣʝʡ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʊʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʚʠʛʦʪʦʚʣʷʪʠ ʧʨʦʪʦʪʠʧʠ ʪʘ ʪʝʩʪʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʚʘʨʽʘʥʪʠ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʩʢʦʨʦʯʫʻ ʯʘʩ ʽ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ. ʂʨʽʤ ʪʦʛʦ, 3D-ʜʨʫʢ 

ʜʘʻ ʟʤʦʛʫ ʧʨʘʮʶʚʘʪʠ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʤʘʪʝʨʽʘʣʽʚ, ʚʢʣʶʯʘʶʯʠ ʧʣʘʩʪʠʢʠ, 

ʤʝʪʘʣʠ ʪʘ ʥʘʚʽʪʴ ʙʽʦʤʘʪʝʨʽʘʣʠ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʚʝʣʠʢʫ ʩʚʦʙʦʜʫ ʫ ʚʠʙʦʨʽ ʤʘʪʝʨʽʘʣʫ 

ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʟʘʚʜʘʥʴ. ʆʢʨʽʤ ʪʦʛʦ, ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʘʙʦ ʦʙʤʝʞʝʥʽ ʩʝʨʽʾ ʚʠʨʦʙʽʚ, ʱʦ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ 

ʜʣʷ ʟʘʤʦʚʣʝʥʴ ʥʘ ʚʠʤʦʛʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ, 3D-ʜʨʫʢ ʤʘʻ ʽ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ. ʆʜʥʠʤ 

ʟ ʦʩʥʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʻ ʦʙʤʝʞʝʥʥʷ ʫ ʨʦʟʤʽʨʘʭ ʚʠʨʦʙʽʚ, ʦʩʢʽʣʴʢʠ ʧʨʠʥʪʝʨʠ ʤʘʶʪʴ 

ʧʝʚʥʽ ʨʦʟʤʽʨʠ ʨʦʙʦʯʠʭ ʧʣʘʪʬʦʨʤ. ʂʨʽʤ ʪʦʛʦ, ʰʚʠʜʢʽʩʪʴ ʜʨʫʢʫ ʤʦʞʝ ʙʫʪʠ 
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ʥʠʟʴʢʦʶ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʚʝʣʠʢʠʭ ʘʙʦ ʩʢʣʘʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʦʙʤʝʞʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ʊʝʭʥʦʣʦʛʽʷ ʪʘʢʦʞ ʧʦʪʨʝʙʫʻ ʚʠʩʦʢʠʭ 

ʚʠʪʨʘʪ ʥʘ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʜʨʫʢʫ, ʘ ʪʘʢʦʞ ʧʝʚʥʠʭ 

ʥʘʚʠʯʦʢ ʫ ʨʦʙʦʪʽ ʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʷ 3D-ʜʨʫʢʫ ʤʘʣʘ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʨʦʙʢʫ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʧʨʦʻʢʪʽʚ, ʚʽʜʢʨʠʚʰʠ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʪʚʦʨʯʦʩʪʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ɼʠʟʘʡʥʝʨʠ 

ʤʦʞʫʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʩʢʣʘʜʥʽ ʪʘ ʜʝʪʘʣʽʟʦʚʘʥʽ ʽʜʝʾ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʚʪʽʣʠʪʠ ʚ 

ʞʠʪʪʷ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ.  

ɿʦʢʨʝʤʘ, 3D-ʜʨʫʢ ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʚʠʩʦʢʦʪʦʯʥʽ ʪʘ ʜʝʪʘʣʽʟʦʚʘʥʽ 

ʦʙ'ʻʢʪʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʩʫʯʘʩʥʠʭ ʜʠʟʘʡʥʝʨʽʚ, ʷʢʽ ʧʨʘʛʥʫʪʴ 

ʨʝʘʣʽʟʫʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʪʘ ʩʢʣʘʜʥʽ ʢʦʥʮʝʧʮʽʾ. 

ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʪʝʭʥʦʣʦʛʽʾ 3D-ʜʨʫʢʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʜʠʟʘʡʥʝʨʘʤ ʰʚʠʜʢʦ ʪʝʩʪʫʚʘʪʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ 

ʜʠʟʘʡʥʫ ʪʘ ʦʮʽʥʶʚʘʪʠ ʾʭʥʶ ʧʨʘʢʪʠʯʥʫ ʡ ʝʩʪʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ, ʱʦ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ 

ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, 

ʪʝʭʥʦʣʦʛʽʷ ʩʧʨʠʷʻ ʨʦʟʨʦʙʮʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʜʠʟʘʡʥʽʚ, ʜʘʶʯʠ ʟʤʦʛʫ 

ʩʪʚʦʨʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʠʨʦʙʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʢʨʝʪʥʠʤ ʚʠʤʦʛʘʤ 

ʟʘʤʦʚʥʠʢʘ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʽ ʪʝ, ʱʦ 3D-ʜʨʫʢ ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʟ ʥʦʚʠʤʠ, 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʙʽʦʨʦʟʢʣʘʜʥʽ ʧʣʘʩʪʠʢʠ ʘʙʦ 

ʧʝʨʝʨʦʙʣʝʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʘʣʦʛʦ ʜʠʟʘʡʥʫ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʪʝʭʥʦʣʦʛʽʷ ʘʢʪʠʚʥʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʽʥʥʦʚʘʮʽʡ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʫ ʩʫʯʘʩʥʦʤʫ ʜʠʟʘʡʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʭʥʦʣʦʛʽʷ 3D-ʜʨʫʢʫ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʩʝʨʡʦʟʥʠʭ ʟʤʽʥ ʫ 

ʩʚʽʪʽ ʜʠʟʘʡʥʫ, ʜʘʶʯʠ ʟʤʦʛʫ ʧʦʻʜʥʫʚʘʪʠ ʪʚʦʨʯʠʡ ʧʽʜʭʽʜ ʽʟ ʧʨʘʢʪʠʯʥʠʤʠ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ. ʎʝ ʥʝ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʥʦʚʠʭ 

ʨʽʰʝʥʴ, ʘ ʡ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʠʟʘʡʥʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ 

ʽʥʥʦʚʘʮʽʡ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. 

ɸʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 3D-ʜʨʫʢʫ ʫ ʪʚʦʨʯʠʡ ʧʨʦʮʝʩ ʩʪʘʻ ʥʝʦʙʭʽʜʥʠʤ 

ʢʨʦʢʦʤ ʫ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʊʝʭʥʦʣʦʛʽʷ ʚʽʜʢʨʠʚʘʻ 

ʥʝʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʪʚʦʨʯʦʩʪʽ, ʜʘʶʯʠ ʟʤʦʛʫ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ ʥʦʚʠʤʠ 
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ʬʦʨʤʘʤʠ, ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʷʤʠ. ɺʦʥʘ ʟʜʘʪʥʘ ʧʝʨʝʪʚʦʨʠʪʠ ʪʨʘʜʠʮʽʡʥʽ 

ʧʨʦʮʝʩʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʙʽʣʴʰ ʜʠʥʘʤʽʯʥʽ, ʛʥʫʯʢʽ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʽ, ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʜʠʟʘʡʥʝʨʽʚ, ʭʫʜʦʞʥʠʢʽʚ ʪʘ 

ʽʥʞʝʥʝʨʽʚ. 

ɯʥʚʝʩʪʠʮʽʾ ʚ 3D-ʜʨʫʢ ʥʝ ʪʽʣʴʢʠ ʟʥʠʞʫʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʽ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ, ʘ ʡ ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ, ʦʩʢʽʣʴʢʠ ʽʜʝʾ 

ʤʦʞʥʘ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʽ ʧʨʦʪʝʩʪʫʚʘʪʠ ʫ ʬʽʟʠʯʥʦʤʫ 

ʬʦʨʤʘʪʽ. ʊʦʤʫ ʚʩʽʤ, ʭʪʦ ʭʦʯʝ ʡʪʠ ʚ ʥʦʛʫ ʟ ʯʘʩʦʤ, ʚʘʞʣʠʚʦ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʮʶ ʪʝʭʥʦʣʦʛʽʶ. ʎʝ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʚ ʫʩʽ ʩʬʝʨʠ 

ʪʚʦʨʯʦʩʪʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ 3D-ʜʨʫʢʫ ʚ ʪʚʦʨʯʠʭ ʧʨʦʮʝʩʘʭ ʜʦʟʚʦʣʠʪʴ ʟʨʦʙʠʪʠ ʟʥʘʯʥʠʡ 

ʢʨʦʢ ʚʧʝʨʝʜ ʫ ʨʦʟʚʠʪʢʫ ʜʠʟʘʡʥʫ, ʘʨʭʽʪʝʢʪʫʨʠ, ʤʠʩʪʝʮʪʚʘ, ʤʦʜʠ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ 

ʩʬʝʨ. ʊʦʤʫ ʟʘʢʣʠʢʘʻʤʦ ʥʝ ʚʽʜʢʣʘʜʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ, ʘ ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʚʠʤʦʛʘʤ ʯʘʩʫ ʽ ʟʘʙʝʟʧʝʯʘʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʡ. 
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ʂʦʧʦʪʽʣʦʚ ʄʘʢʩʠʤ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ  

(ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ 4 ʢʫʨʩʫ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʜʠʟʘʡʥʫ 

ɹʦʨʠʩʦʚʘ ʉʚʽʪʣʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ  

 

ʉʊʀʃɯ ɻʈɸʌɯʏʅʆɻʆ ɼʀɿɸʁʅʋ ʋ ʇʈʆɭʂʊʋɺɸʅʅɯ ʉʋʏɸʉʅʀʍ 

ɸɼɺɽʅʊ-ʂɸʃɽʅɼɸʈɯɺ 

ɸʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽ, ʱʦ ʻ ʧʦʧʫʣʷʨʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʚʷʪʢʦʚʦʾ ʢʫʣʴʪʫʨʠ, 

ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʥʝ ʪʽʣʴʢʠ ʚʽʜʣʽʢʫ ʯʘʩʫ ʜʦ ʈʽʟʜʚʘ, ʘʣʝ ʡ ʩʣʫʛʫʶʪʴ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʤʘʨʢʝʪʠʥʛʫ, ʝʤʦʮʽʡʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʪʘ ʢʫʣʴʪʫʨʥʦʛʦ 

ʧʨʦʩʚʽʪʥʠʮʪʚʘ. ɺ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʛʣʦʙʘʣʽʟʘʮʽʾ ʥʘ ʨʠʥʢʫ ʜʠʟʘʡʥ 

ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʝʩʪʝʪʠʯʥʠʤ ʫʧʦʜʦʙʘʥʥʷʤ, 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʪʘ ʧʦʪʨʝʙʘʤ ʨʽʟʥʠʭ ʘʫʜʠʪʦʨʽʡ. ʇʨʦʙʣʝʤʘ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʝʜʦʩʪʘʪʥʻ ʚʨʘʭʫʚʘʥʥʷ ʩʪʠʣʽʚ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʧʠʪʘʤ ʩʧʦʞʠʚʘʯʽʚ, ʤʦʞʝ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʧʨʦʜʫʢʪʫ. ʂʨʽʤ ʪʦʛʦ, ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʧʽʜʭʦʜʽ ʜʦ ʩʪʚʦʨʝʥʥʷ ʜʠʟʘʡʥʫ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ, ʷʢʠʡ ʙʠ ʛʘʨʤʦʥʽʡʥʦ ʧʦʻʜʥʫʚʘʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʝʩʪʝʪʠʯʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʝʥʜʝʥʮʽʡ. ʅʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ, ʷʢ 

ʨʽʟʥʽ ʩʪʠʣʽ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʩʧʦʞʠʚʘʯʽʚ ʽ ʷʢ ʾʭ 

ʘʜʘʧʪʫʚʘʪʠ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʴʦʚʠʭ ʘʫʜʠʪʦʨʽʡ. 

ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʦʛʦ 

ʩʪʠʣʽʩʪʠʯʥʦʛʦ ʨʽʰʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʨʩʴʢʦʛʦ ʥʘʩʪʽʣʴʥʦʛʦ ʧʝʨʝʢʠʜʥʦʛʦ 

ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʷ. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʚʘʞʣʠʚʝ ʷʢ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʜʣʷ ʜʠʟʘʡʥʝʨʽʚ ʱʦʜʦ ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʠʣʶ, ʱʦʙ ʧʽʜʚʠʱʠʪʠ ʝʩʪʝʪʠʯʥʫ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʫ ʮʽʥʥʽʩʪʴ ʧʨʦʜʫʢʪʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʦ ʧʦʻʜʥʫʻ ʪʨʘʜʠʮʽʡʥʽ 

ʮʽʥʥʦʩʪʽ ʟ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʝʩʪʝʪʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʚ ʛʨʘʬʽʯʥʦʤʫ 

ʜʠʟʘʡʥʽ. ɸʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽ ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʟ ʧʨʦʩʪʦʛʦ ʩʚʷʪʢʦʚʦʛʦ ʝʣʝʤʝʥʪʫ ʥʘ 
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ʟʘʩʽʙ ʢʦʤʫʥʽʢʘʮʽʾ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʚʽʟʫʘʣʴʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʶ. ɸʥʘʣʽʟ ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʮʽʡ ʩʬʝʨʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʜʠʟʘʡʥʝʨʘʤ ʨʦʟʚʠʚʘʪʠ ʩʚʦʾ ʥʘʚʠʯʢʠ, ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʥʘ ʨʠʥʢʫ, 

ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ ʨʽʟʥʠʭ ʮʽʣʴʦʚʠʭ ʛʨʫʧ ʽ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʜʫʢʪʠ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʩʧʦʞʠʚʘʯʽʚ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʜʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʘʜʚʝʥʪ-

ʢʘʣʝʥʜʘʨʽʚ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ 

ʥʘʚʠʯʦʢ ʜʠʟʘʡʥʝʨʽʚ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽ ʷʢ ʝʣʝʤʝʥʪ ʩʚʷʪʢʦʚʦʾ ʢʫʣʴʪʫʨʠ ʪʘ 

ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʧʣʠʚ ʩʪʠʣʽʚ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘ ʩʧʨʠʡʥʷʪʪʷ 

ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ ʫ ʢʦʥʪʝʢʩʪʽ ʝʩʪʝʪʠʯʥʠʭ ʫʧʦʜʦʙʘʥʴ, 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʧʦʪʨʝʙ ʨʽʟʥʠʭ ʘʫʜʠʪʦʨʽʡ. 

ɿʘʚʜʘʥʥʷ ʨʦʙʦʪʠ: 

1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʠʣʽ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʩʪʚʦʨʝʥʥʽ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ. 

2. ɺʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʽ ʩʪʠʣʽʩʪʠʯʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʘʚʪʦʨʩʴʢʦʛʦ ʥʘʩʪʽʣʴʥʦʛʦ ʧʝʨʝʢʽʜʥʦʛʦ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʷ. 

3. ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʥʘ ʝʩʪʝʪʠʯʥʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʪʘ 

ʤʘʨʢʝʪʠʥʛʦʚʫ ʮʽʥʥʽʩʪʴ ʧʨʦʜʫʢʪʫ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʩʠʩʪʝʤʥʦʤʫ ʘʥʘʣʽʟʽ ʩʪʠʣʽʚ 

ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʝʢʪʫʚʘʥʥʽ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ, 

ʪʘ ʾʭ ʚʧʣʠʚʫ ʥʘ ʝʩʪʝʪʠʯʥʝ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʜʫʢʪʫ. 

ɺʠʚʯʘʻʪʴʩʷ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʝʩʪʝʪʠʯʥʠʤʠ ʫʧʦʜʦʙʘʥʥʷʤʠ ʮʽʣʴʦʚʠʭ ʘʫʜʠʪʦʨʽʡ 

ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʜʠʟʘʡʥʫ ʚ ʢʦʥʪʝʢʩʪʽ ʩʚʷʪʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʨʦʟʰʠʨʶʻ ʨʦʟʫʤʽʥʥʷ ʬʫʥʢʮʽʡ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʚ ʢʫʣʴʪʫʨʥʦʤʫ ʪʘ 

ʢʦʤʝʨʮʽʡʥʦʤʫ ʢʦʥʪʝʢʩʪʘʭ. 

ʊʝʦʨʝʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʨʦʟʰʠʨʝʥʥʽ ʟʥʘʥʴ ʧʨʦ ʨʦʣʴ 

ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʚ ʬʦʨʤʫʚʘʥʥʽ ʚʽʟʫʘʣʴʥʠʭ ʪʘ ʝʤʦʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʩʧʦʞʠʚʘʯʽʚ 

ʥʘ ʩʚʷʪʢʦʚʫ ʧʨʦʜʫʢʮʽʶ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʫ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ 

ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʜʦʩʣʽʜʞʫʶʯʠ ʷʢ ʨʽʟʥʽ ʩʪʠʣʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʨʠʡʥʷʪʪʷ 
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ʧʨʦʜʫʢʪʽʚ. ɺʦʥʦ ʪʘʢʦʞ ʩʪʚʦʨʶʻ ʪʝʦʨʝʪʠʯʥʫ ʙʘʟʫ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʛʘʣʫʟʽ ʜʠʟʘʡʥʫ ʩʚʷʪʢʦʚʠʭ ʪʦʚʘʨʽʚ. 

ɸʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽ ʩʪʘʣʠ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʚʷʪʢʦʚʦʾ ʢʫʣʴʪʫʨʠ ʪʘ 

ʤʘʨʢʝʪʠʥʛʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʢʦʤʧʘʥʽʡ. ʇʽʜʚʠʱʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʮʽ 

ʧʨʦʜʫʢʪʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʛʨʘʬʽʯʥʠʭ 

ʩʪʠʣʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʩʪʝʪʠʯʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʢʘʣʝʥʜʘʨʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʴʦʚʠʭ ʘʫʜʠʪʦʨʽʡ. 

ɸʜʚʝʥʪ-ʢʘʣʝʥʜʘʨ ï çʮʝ ʩʧʝʮʽʘʣʴʥʠʡ ʢʘʣʝʥʜʘʨ ʣʶʪʝʨʘʥʩʴʢʦʾ ʪʨʘʜʠʮʽʾ, ʷʢʠʡ 

ʧʦʢʘʟʫʻ ʯʘʩ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦ ʈʽʟʜʚʘè [8, ʩ. 33]. ʊʨʘʜʠʮʽʡʥʽ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽ 

ʚ ʦʩʥʦʚʥʦʤʫ ʤʽʩʪʠʣʠ ʟʦʙʨʘʞʝʥʥʷ ʩʠʤʚʦʣʽʚ. ɺʽʜʧʦʚʽʜʥʦ, ʪʨʘʜʠʮʽʡʥʽ ʘʜʚʝʥʪ-

ʢʘʣʝʥʜʘʨʽ ʤʘʣʠ ʩʠʤʚʦʣʠ ʈʽʟʜʚʘ. ɿ ʯʘʩʦʤ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽ ʫʨʽʟʥʦʤʘʥʽʪʥʠʣʠʩʷ, 

ʚʢʣʶʯʠʚʰʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʤʠ ʪʘ ʧʨʦʜʫʢʪʠ. ʉʴʦʛʦʜʥʽ ʚʦʥʠ ʩʪʘʣʠ ʚʘʞʣʠʚʠʤ 

ʤʘʨʢʝʪʠʥʛʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʢʦʤʧʘʥʽʡ, ʧʨʦʧʦʥʫʶʯʠ ʨʽʟʥʽ 

ʧʨʦʜʫʢʪʠ ʚʽʜ ʽʛʨʘʰʦʢ ʜʦ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ ʨʦʟʫʤʽʥʥʷ 

ʨʽʟʜʚʷʥʠʭ ʩʠʤʚʦʣʽʚ ʟʤʽʥʠʣʦʩʷ ʚʽʜʧʦʚʽʜʥʦ ʥʘʧʦʚʥʶʚʘʥʦʩʪʽ ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ 

ʜʠʟʘʡʥ-ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʘʣʝʥʜʘʨʷ: ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʛʦʣʦʩʫ ʥʘ ʦʯʽʢʫʚʘʥʥʽ ʈʽʟʜʚʘ 

ʪʘ ʟʚʝʨʥʝʥʥʽ ʜʦ ʣʶʜʩʴʢʠʭ ʯʝʩʥʦʪ ʜʦ ʧʨʦʩʪʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʟʠʤʦʚʦʛʦ ʜʦʟʚʽʣʣʷ. 

ʊʦʤʫ, ʚʽʜʧʦʚʽʜʥʦ, ʫ ʩʫʯʘʩʥʽʡ ʟʘʭʽʜʥʽʡ ʪʨʘʜʠʮʽʾ ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʠʣʘʩʷ 

ʮʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ, ʽ ʪʝʧʝʨ ʘʢʮʝʥʪ ʟʤʽʩʪʠʚʩʷ ʟ ʜʽʪʝʡ 

ʜʦʰʢʽʣʴʥʦʛʦ ʪʘ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʥʘ ʙʽʣʴʰ ʰʠʨʦʢʫ ʘʫʜʠʪʦʨʽʶ, 

ʦʭʦʧʣʶʶʯʠ ʨʽʟʥʽ ʚʽʢʦʚʽ ʛʨʫʧʠ, ʩʪʘʪʽ, ʽʥʪʝʨʝʩʠ ʪʘ ʢʫʣʴʪʫʨʥʽ ʪʨʘʜʠʮʽʾ. ʈʦʟʰʠʨʝʥʥʷ 

ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʟʘʭʽʜʥʠʭ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʩʪʚʦʨʝʥʥʷʤ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʾʭʥʴʦʛʦ ʥʘʧʦʚʥʝʥʥʷ: ʚʽʜ ʽʛʨʘʰʦʢ ʜʦ ʢʦʩʤʝʪʠʢʠ, ʚʽʜ 

ʯʘʶ ʜʦ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, ʚʽʜ ʧʘʨʬʫʤʽʚ ʜʦ ʢʥʠʛ. çʎʽ ʟʤʽʥʠ ʚʝʣʠʢʦʶ ʤʽʨʦʶ 

ʚʧʣʠʥʫʣʠ ʡ ʥʘ ʜʠʟʘʡʥ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ, ʦʩʢʽʣʴʢʠ ʤʘʣʠ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ 

ʜʦʜʘʪʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʦʙôʻʤʥʽʩʪʴ ʫʧʘʢʦʚʢʠ (ʚʝʣʠʢʽ ʢʦʨʦʙʢʠ ʟ ʧʦʜʽʣʦʤ ʥʘ 

ʚʽʜʜʽʣʝʥʥʷ ʡ ʰʫʭʣʷʜʢʠ), ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʥʘʧʦʚʥʝʥʥʷ (ʦʩʦʙʣʠʚʦ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʢʨʠʭʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʘʧʦʚʥʝʥʠʭ ʨʽʜʠʥʦʶ), 

ʜʦʪʨʠʤʘʥʥʷ ʫʤʦʚ ʨʝʘʣʽʟʘʮʽʾ (ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ, ʱʦ ʤʘʻ ʩʫʪʪʻʚʦ ʥʝʚʝʣʠʢʽ ʪʝʨʤʽʥʠ 

ʨʝʘʣʽʟʘʮʽʾ)è [9, ʩ. 11].  
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ɿʘ ʩʫʯʘʩʥʠʤ ʜʦʚʽʜʥʠʢʦʤ ɼʝʥʠʩʝʥʢʦ ʉ. ʧʨʦʚʝʣʠ ʘʥʘʣʽʟ ʩʪʠʣʽʚ ʛʨʘʬʽʯʥʦʛʦ 

ʜʠʟʘʡʥʫ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʜʠʟʘʡʥʘʭ ʘʜʚʝʥʪ ʢʘʣʝʥʜʘʨʽʚ. ʉʪʠʣʴ ï ʩʫʢʫʧʥʽʩʪʴ 

ʦʟʥʘʢ ʽ ʭʘʨʘʢʪʝʨʥʠʭ ʨʠʩ ʤʠʩʪʝʮʪʚʘ ʧʝʚʥʦʾ ʝʧʦʭʠ, ʥʘʨʦʜʫ ʘʙʦ ʢʨʘʾʥʠ [10, ʩ. 6]. ʎʽ 

ʩʪʠʣʽ ʤʘʶʪʴ ʩʚʦʾ ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʢʦʥʪʝʢʩʪʘʭ ʫ 

ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʪʘ 

ʥʘʧʦʚʥʶʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʽʣʴʢʽʩʥʽ 

ʪʘ ʷʢʽʩʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʘʜʚʝʥʪ 

ʢʘʣʝʥʜʘʨʽʚ ʥʘ ʨʠʥʢʫ ɭʚʨʦʧʠ ʪʘ ʉʐɸ, ʘ ʪʘʢʦʞ ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ 

ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʽ ʩʦʮʽʘʣʴʥʠʭ ʢʘʪʝʛʦʨʽʡ. ɹʫʣʦ ʚʽʜʽʙʨʘʥʦ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ 

ʩʪʠʣʽʚ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ: ʤʽʥʽʤʘʣʽʟʤ, ʨʝʪʨʦ, ʩʫʯʘʩʥʠʡ, ʪʨʘʜʠʮʽʡʥʠʡ ʪʘ ʧʦʧ-

ʘʨʪ, ʷʢʽ ʧʦʨʽʚʥʶʚʘʣʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʘʢʮʽʾ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ʆʩʥʦʚʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʙʫʣʠ ʝʩʪʝʪʠʯʥʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʟʜʘʪʥʽʩʪʴ 

ʚʠʢʣʠʢʘʪʠ ʝʤʦʮʽʡʥʠʡ ʚʽʜʛʫʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʍʨʦʥʦʣʦʛʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʪʠʣʽʚ ʛʨʘʬʽʯʥʦʛʦ 

ʜʠʟʘʡʥʫ [10]  ʥʘ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʷʭ ʜʝʤʦʥʩʪʨʫʻ ʝʚʦʣʶʮʽʶ ʧʽʜʭʦʜʽʚ ʪʘ 

ʝʩʪʝʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʫ ʩʬʝʨʽ ʜʠʟʘʡʥʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʫʩʧʽʣʴʥʽ ʟʤʽʥʠ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʽ ʢʫʣʴʪʫʨʥʽ ʪʝʥʜʝʥʮʽʾ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʠʣʶ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ 

ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ, ʦʩʥʦʚʥʽ ʨʠʩʠ ʪʘ ʚʽʜʯʫʪʪʷ: 

ɺʽʢʪʦʨʽʘʥʩʴʢʠʡ ʩʪʠʣʴ (1820ï1900-ʪi ʨʨ.) (ʨʠʩ. 1) [7] ʜʠʟʘʡʥʫ ʘʜʚʝʥʪ-

ʢʘʣʝʥʜʘʨʷ ʟʘʩʦʙʽʚ ʜʣʷ ʜʦʛʣʷʜʫ ʚʽʜʦʙʨʘʞʘʻ ʝʩʪʝʪʠʢʫ ʨʦʟʢʦʰʽ ʪʘ ʚʠʰʫʢʘʥʦʩʪʽ, ʷʢʘ 

ʙʫʣʘ ʧʦʧʫʣʷʨʥʦʶ ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʚ ʯʘʩʠ ʧʨʘʚʣʽʥʥʷ ʢʦʨʦʣʝʚʠ ɺʽʢʪʦʨʽʾ.  
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ʈʠʩ. 1-7. ʉʪʠʣʽ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ 

 

ʆʩʥʦʚʥʠʤʠ ʨʠʩʘʤʠ ʮʴʦʛʦ ʩʪʠʣʶ ʻ ʜʝʢʦʨʘʪʠʚʥʽʩʪʴ, ʙʘʛʘʪʦʰʘʨʦʚʽ 

ʦʨʥʘʤʝʥʪʠ, ʩʢʣʘʜʥʽ ʚʽʟʝʨʫʥʢʠ ʪʘ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʬʣʦʨʠʩʪʠʯʥʽ ʤʦʪʠʚʠ, ʚʠʛʘʜʣʠʚʽ ʨʘʤʢʠ ʡ ʟʘʚʠʪʢʠ. ɼʝʢʦʨʘʪʠʚʥʽʩʪʴ ʜʠʟʘʡʥʫ ï 
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ʩʢʣʘʜʥʽ ʦʨʥʘʤʝʥʪʠ, ʜʝʢʦʨʘʪʠʚʥʽ ʜʝʪʘʣʽ ʫ ʚʠʛʣʷʜʽ ʢʚʽʪʢʦʚʠʭ ʚʽʟʝʨʫʥʢʽʚ, ʱʦ 

ʜʦʜʘʶʪʴ ʝʣʝʛʘʥʪʥʦʩʪʽ ʪʘ ʽʩʪʦʨʠʯʥʦʩʪʽ. ɹʘʛʘʪʘ, ʥʘʩʠʯʝʥʘ ʢʦʣʽʨʥʘ ʧʘʣʽʪʨʘ ï 

ʛʣʠʙʦʢʠʡ ʟʝʣʝʥʠʡ ʪʘ ʟʦʣʦʪʠʡ ʧʝʨʝʜʘʶʪʴ ʘʪʤʦʩʬʝʨʫ ʫʨʦʯʠʩʪʦʩʪʽ ʡ ʨʦʟʢʽʰʥʦʩʪʽ. 

ɺʽʜʯʫʪʪʷ ʪʝʧʣʘ, ʫʨʦʯʠʩʪʦʩʪʽ ʪʘ ʟʘʪʠʰʢʫ ʚʠʢʣʠʢʘʻ ʮʝʡ ʩʪʠʣʴ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ɺʽʢʪʦʨʽʘʥʩʴʢʦʾ ʝʧʦʭʠ ʜʦʜʘʻ ʚʽʜʯʫʪʪʷ ʢʘʟʢʦʚʦʩʪʽ, 

ʨʦʟʢʦʰʽ ʡ ʽʩʪʦʨʠʯʥʦʾ ʛʣʠʙʠʥʠ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʝʢʩʢʣʶʟʠʚʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʜʣʷ 

ʜʦʛʣʷʜʫ. 

ʄʦʜʝʨʥʽʟʤ (1910ï1940-ʪʽ ʨʨ.) (ʨʠʩ. 2) [11] ʫ ʜʠʟʘʡʥʽ ʧʘʢʫʚʘʥʥʷ ʘʜʚʝʥʪ-

ʢʘʣʝʥʜʘʨʷ çʎʫʢʝʨʢʠè ʘʢʮʝʥʪʫʻ ʧʨʦʩʪʦʪʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽ ʤʽʥʽʤʘʣʽʟʤ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʟʘʡʚʠʭ ʜʝʪʘʣʝʡ ʩʧʨʷʤʦʚʫʻ ʫʚʘʛʫ ʥʘ ʰʦʢʦʣʘʜ, ʘ ʯʽʪʢʝ ʤʘʨʢʫʚʘʥʥʷ 

ʜʥʽʚ ʧʦʢʨʘʱʫʻ ʟʨʫʯʥʽʩʪʴ. ɻʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʠ ʡ ʧʘʩʪʝʣʴʥʽ ʢʦʣʴʦʨʠ ʟ 

ʢʦʥʪʨʘʩʪʥʠʤʠ ʘʢʮʝʥʪʘʤʠ (ʧʦʤʘʨʘʥʯʝʚʠʡ, ʨʦʞʝʚʠʡ, ʬʽʦʣʝʪʦʚʠʡ) ʩʪʚʦʨʶʶʪʴ 

ʛʘʨʤʦʥʽʡʥʫ ʢʦʤʧʦʟʠʮʽʶ. ʂʘʣʝʥʜʘʨ ʚʠʛʣʷʜʘʻ ʩʫʯʘʩʥʦ, ʩʪʠʣʴʥʦ ʡ ʨʘʮʽʦʥʘʣʴʥʦ, 

ʧʨʠʚʘʙʣʶʶʯʠ ʘʫʜʠʪʦʨʽʶ, ʷʢʘ ʮʽʥʫʻ ʽʥʥʦʚʘʮʽʾ, ʧʨʦʩʪʦʪʫ ʪʘ ʝʩʪʝʪʠʢʫ. 

ɸʨ-ʜʝʢʦ (1920ï1930-ʪi ʨʨ.) (ʨʠʩ. 3) [1]. ɼʠʟʘʡʥ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʷ çArtdeco 

Christmas Beauty Moments 24è ʫ ʩʪʠʣʽ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʘʨ-ʜʝʢʦ ʚʠʨʽʟʥʷʻʪʴʩʷ 

ʯʽʪʢʠʤʠ ʬʦʨʤʘʤʠ (ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʽʨʢʘ), ʩʠʤʝʪʨʽʻʶ ʪʘ ʢʦʥʪʨʘʩʪʥʠʤʠ 

ʢʦʣʴʦʨʘʤʠ (ʯʝʨʚʦʥʠʡ, ʟʝʣʝʥʠʡ, ʟʦʣʦʪʠʡ, ʙʽʣʠʡ), ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʝʣʝʛʘʥʪʥʽʩʪʴ ʽ 

ʨʦʟʢʽʰ. ɿʦʣʦʪʽ ʘʢʮʝʥʪʠ ʧʽʜʩʠʣʶʶʪʴ ʚʠʰʫʢʘʥʽʩʪʴ, ʘ ʩʪʠʣʴ ʘʨ-ʜʝʢʦ ʧʝʨʝʜʘʻ 

ʘʪʤʦʩʬʝʨʫ ʩʚʷʪʢʦʚʦʾ ʨʦʟʢʦʰʽ. ʂʘʣʝʥʜʘʨ ʧʦʻʜʥʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽʟ 

ʜʝʢʦʨʘʪʠʚʥʽʩʪʶ, ʧʨʠʚʝʨʪʘʶʯʠ ʫʚʘʛʫ ʽ ʧʽʜʢʨʝʩʣʶʶʯʠ ʧʨʝʩʪʠʞʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ 

ʫʩʝʨʝʜʠʥʽ. 

ɽʢʩʧʨʝʩʽʦʥʽʟʤ (ʧʦʯ. ʍʍ ʩʪ.) (ʨʠʩ. 4) [3] ʚ ʜʠʟʘʡʥʽ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʝʤʦʮʽʡʥʦʶ ʥʘʩʠʯʝʥʽʩʪʶ ʪʘ ʚʠʨʘʟʥʽʩʪʶ ʬʦʨʤ. ʆʩʥʦʚʥʦʶ 

ʤʝʪʦʶ ʻ ʧʝʨʝʜʘʯʘ ʩʠʣʴʥʠʭ ʧʦʯʫʪʪʽʚ ʯʝʨʝʟ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʧʽʜʩʠʣʶʶʪʴ ʚʨʘʞʝʥʥʷ 

ʚʽʜ ʩʚʷʪʢʦʚʠʭ ʜʥʽʚ. ʂʦʣʽʨʥʘ ʧʘʣʽʪʨʘ ʷʩʢʨʘʚʘ ʪʘ ʢʦʥʪʨʘʩʪʥʘ, ʘʢʮʝʥʪʫʶʯʠ ʫʚʘʛʫ ʥʘ 

ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʝʞʠʚʘʥʥʷʭ. ʃʽʥʽʾ ʪʘ ʬʦʨʤʠ ʚʠʛʣʷʜʘʶʪʴ ʜʠʥʘʤʽʯʥʠʤʠ, ʱʦ 

ʩʪʚʦʨʶʻ ʝʬʝʢʪ ʥʘʧʨʫʛʠ ʪʘ ʨʫʭʫ. ʊʘʢʠʡ ʜʠʟʘʡʥ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʷ ʥʝ ʧʨʦʩʪʦ 

ʚʽʜʦʙʨʘʞʘʻ ʪʨʘʜʠʮʽʡʥʽ ʩʚʷʪʢʦʚʽ ʩʠʤʚʦʣʠ, ʘ ʡ ʥʘʜʘʻ  ʝʤʦʮʽʡʥʦʛʦ ʟʤʽʩʪʫ, ʨʦʙʣʷʯʠ 

ʢʦʞʝʥ ʜʝʥʴ ʥʝʟʘʙʫʪʥʽʤ. 

ɺʽʥʪʘʞʥʠʡ ʜʠʟʘʡʥ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʷ ʚʽʜʪʚʦʨʶʻ ʝʩʪʝʪʠʢʫ 50ï70-ʭ ʨʦʢʽʚ: 
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ʟʽʩʪʘʨʝʥʠʡ ʚʠʛʣʷʜ, ʧʨʠʛʣʫʰʝʥʽ ʢʦʣʴʦʨʠ ʪʘ ʩʪʘʨʦʚʠʥʥʽ ʝʣʝʤʝʥʪʠ. ʇʘʣʽʪʨʘ ʚ 

ʧʘʩʪʝʣʴʥʠʭ ʪʦʥʘʭ (ʢʨʝʤʦʚʠʡ, ʙʝʞʝʚʠʡ, ʩʚʽʪʣʦ-ʟʝʣʝʥʠʡ, ʙʦʨʜʦʚʠʡ, ʢʦʨʠʯʥʝʚʠʡ) 

ʩʪʚʦʨʶʻ ʪʝʧʣʫ ʡ ʟʘʪʠʰʥʫ ʘʪʤʦʩʬʝʨʫ, ʧʝʨʝʜʘʶʯʠ ʤʘʛʽʶ ʩʧʦʛʘʜʽʚ. ʂʣʘʩʠʯʥʽ 

ʰʨʠʬʪʠ ʡ ʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʷʢ-ʦʪ ʽʣʶʩʪʨʘʮʽʾ ʈʽʟʜʚʷʥʠʭ ʩʮʝʥ, ʘʥʛʝʣʽʚ, ʉʘʥʪʘ-

ʂʣʘʫʩʘ ʪʘ ʷʣʠʥʦʢ, ʥʘʛʘʜʫʶʪʴ ʜʠʪʷʯʽ ʢʥʠʞʢʠ ʧʦʯʘʪʢʫ XX ʩʪʦʣʽʪʪʷ. ʊʘʢʠʡ ʩʪʠʣʴ 

ʥʝ ʣʠʰʝ ʜʦʜʘʻ ʩʚʷʪʢʦʚʦʩʪʽ, ʘʣʝ ʡ ʧʦʻʜʥʫʻ ʪʨʘʜʠʮʽʾ ʧʦʢʦʣʽʥʴ, ʟʙʘʛʘʯʫʶʯʠ 

ʘʪʤʦʩʬʝʨʫ ʩʚʷʪʘ ʢʫʣʴʪʫʨʥʦʶ ʩʧʘʜʱʠʥʦʶ (ʨʠʩ. 5) [6]. 

Pop Art (60-ʪi ʨʨ. ʍʍ ʩʪ.) ʩʪʠʣʴ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʷ ʚʠʨʽʟʥʷʻʪʴʩʷ ʷʩʢʨʘʚʠʤʠ 

ʢʦʥʪʨʘʩʪʥʠʤʠ ʢʦʣʴʦʨʘʤʠ (ʯʝʨʚʦʥʠʡ, ʩʠʥʽʡ, ʞʦʚʪʠʡ), ʧʨʦʩʪʠʤʠ ʬʦʨʤʘʤʠ ʪʘ 

ʽʣʶʩʪʨʘʪʠʚʥʽʩʪʶ, ʱʦ ʥʘʛʘʜʫʻ ʢʦʤʽʢʩʠ. ɺʠʢʦʨʠʩʪʘʥʽ ʧʦʧʫʣʷʨʥʽ ʢʫʣʴʪʫʨʥʽ 

ʩʠʤʚʦʣʠ ʪʘ ʚʧʽʟʥʘʚʘʥʽ ʦʙʨʘʟʠ ʜʦʜʘʶʪʴ ʜʠʟʘʡʥʫ ʽʨʦʥʽʾ ʪʘ ʛʫʤʦʨʫ, ʨʦʙʣʷʯʠ ʡʦʛʦ 

ʜʦʩʪʫʧʥʠʤ ʽ ʞʘʨʪʽʚʣʠʚʠʤ. ʊʘʢʠʡ ʢʘʣʝʥʜʘʨ ʩʪʚʦʨʶʻ ʚʽʜʯʫʪʪʷ ʚʝʩʝʣʦʱʽʚ ʪʘ 

ʝʥʝʨʛʽʡʥʦʩʪʽ, ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʤʦʣʦʜʽʞʥʦʾ ʘʫʜʠʪʦʨʽʾ ʪʘ ʯʫʜʦʚʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʰʦʢʦʣʘʜʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʚʠʢʣʠʢʘʶʯʠ ʧʦʟʠʪʠʚʥʽ ʝʤʦʮʽʾ ʟʘʚʜʷʢʠ ʛʨʘʡʣʠʚʦʤʫ 

ʜʠʟʘʡʥʫ (ʨʠʩ. 6) [2]. 

ɯʥʬʦʛʨʘʬiʢʘ (ʢiʥ. ʍʍ ʩʪ.) ʚ ʜʠʟʘʡʥʽ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʷ ʧʦʻʜʥʫʻ ʝʩʪʝʪʠʢʫ 

ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ, ʩʪʚʦʨʶʶʯʠ ʟʘʭʦʧʣʶʶʯʠʡ ʬʦʨʤʘʪ ʜʣʷ ʜʽʪʝʡ. ʇʨʦʩʪʦʪʘ ʽ ʤʠʣʽ 

ʩʠʤʚʦʣʠ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʤʘʣʴʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʟʚʦʨʦʪʥʦʛʦ ʚʽʜʣʽʢʫ ʜʦ ʉʚʷʪʚʝʯʦʨʘ, 

ʨʦʙʣʷʪʴ ʢʘʣʝʥʜʘʨ ʟʨʦʟʫʤʽʣʠʤ ʽ ʮʽʢʘʚʠʤ ʜʣʷ ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. ʉʠʤʚʦʣʽʯʥʽʩʪʴ ʽ 

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʟʦʙʨʘʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʜʦʥʝʩʪʠ ʽʜʝʾ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʦʚʠ ʯʠ 

ʢʫʣʴʪʫʨʠ. ɺʠʪʦʢʠ ʽʥʬʦʛʨʘʬʽʯʥʦʛʦ ʩʪʠʣʶ ʩʷʛʘʶʪʴ 1920-ʭ ʨʦʢʽʚ, ʟʘʚʜʷʢʠ ʩʠʩʪʝʤʽ 

ʆ. ʅʝʡʨʘʪʘ, ʘ ʡʦʛʦ ʢʦʨʽʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʧʨʘʜʘʚʥʽʤʠ ʧʽʢʪʦʛʨʘʤʘʤʠ. ʄʽʥʽʤʘʣʽʟʤ 

ʜʦʧʦʤʘʛʘʻ ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʢʦʞʥʦʤʫ ʜʥʽ, ʨʦʙʣʷʯʠ ʦʯʽʢʫʚʘʥʥʷ ʩʚʷʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʽ ʚʝʩʝʣʠʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʠʭ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʴʥʦʾ ʤʦʚʠ, ʷʢʘ ʧʦʻʜʥʫʻ ʽʩʪʦʨʠʯʥʫ ʝʚʦʣʶʮʽʶ 

ʧʽʢʪʦʛʨʘʬʽʾ ʟ ʩʫʯʘʩʥʠʤ ʜʠʟʘʡʥʦʤ, ʩʪʚʦʨʶʶʯʠ ʢʫʣʴʪʫʨʥʠʡ ʤʽʩʪ ʤʽʞ ʤʠʥʫʣʠʤ ʽ 

ʩʴʦʛʦʜʝʥʥʷʤ (ʨʠʩ. 7) [5]. 

ʄiʥiʤʘʣiʟʤ ï cʫʯʘʩʥʠʡ/ 2D (ʍʍ ï ʍʍI ʩʪ.) ʛʨʘʬʽʯʥʠʡ ʩʪʠʣʴ, ʘʙʦ ʧʣʦʩʢʠʡ 

ʜʠʟʘʡʥ (Flat Design), ʚʠʨʽʟʥʷʻʪʴʩʷ ʧʨʦʩʪʠʤʠ ʬʦʨʤʘʤʠ, ʚʽʜʩʫʪʥʽʩʪʶ ʪʽʥʝʡ ʪʘ 

ʦʙôʻʤʫ, ʜʚʦʚʠʤʽʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ɸʜʚʝʥʪ-ʢʘʣʝʥʜʘʨ ʫ ʮʴʦʤʫ ʩʪʠʣʽ ʤʘʻ ʧʣʦʩʢʝ 

ʟʦʙʨʘʞʝʥʥʷ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʯʽʪʢʽ ʢʦʥʪʫʨʠ, ʷʩʢʨʘʚʽ ʢʦʥʪʨʘʩʪʥʽ ʢʦʣʴʦʨʠ ʪʘ ʣʘʢʦʥʽʯʥʽ 
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ʬʦʨʤʠ. ʆʩʥʦʚʫ ʜʠʟʘʡʥʫ ʩʢʣʘʜʘʶʪʴ ʤʽʥʽʤʘʣʽʩʪʠʯʥʽ ʤʘʣʶʥʢʠ ʪʘ ʩʠʤʚʦʣʠ ʙʝʟ 

ʛʣʠʙʦʢʠʭ ʪʽʥʝʡ ʯʠ ʩʢʣʘʜʥʠʭ ʛʨʘʜʽʻʥʪʽʚ. ʉʚʷʪʢʦʚʘ ʘʪʤʦʩʬʝʨʘ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ 

ʩʧʨʦʱʝʥʽ ʟʦʙʨʘʞʝʥʥʷ ʷʣʠʥʦʢ, ʧʦʜʘʨʫʥʢʽʚ, ʩʥʽʞʠʥʦʢ ʪʘ ʽʥʰʠʭ ʨʽʟʜʚʷʥʠʭ 

ʩʠʤʚʦʣʽʚ, ʜʦʧʦʚʥʝʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʚʽʟʝʨʫʥʢʘʤʠ. ɺʨʘʞʝʥʥʷ ʚʽʜ ʪʘʢʦʛʦ ʩʪʠʣʶ 

ï ʩʪʠʣʴʥʽʩʪʴ, ʜʠʥʘʤʽʢʘ ʪʘ ʩʫʯʘʩʥʽʩʪʴ, ʱʦ ʧʨʠʚʘʙʣʶʻ ʘʫʜʠʪʦʨʽʶ, ʷʢʘ ʮʽʥʫʻ 

ʽʥʥʦʚʘʮʽʾ ʪʘ ʧʨʦʩʪʦʪʫ ʫ ʜʠʟʘʡʥʽ (ʨʠʩ. 8) [4]. 

ʈʝʟʫʣʴʪʘʪʠ. ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʩʪʠʣʴ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʻ ʚʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʫʩʧʽʰʥʽʩʪʴ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʷ ʥʘ ʨʠʥʢʫ. ʈʽʟʥʽ ʩʪʠʣʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʨʽʟʥʠʭ ʩʝʛʤʝʥʪʽʚ ʘʫʜʠʪʦʨʽʾ, ʚʽʜ ʤʦʣʦʜʠʭ ʤʽʥʽʤʘʣʽʩʪʽʚ ʜʦ 

ʩʪʘʨʰʠʭ ʧʨʠʭʠʣʴʥʠʢʽʚ ʨʝʪʨʦ-ʩʪʠʣʶ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʦʜʫʢʪʫ, ʛʨʘʬʽʯʥʠʤ ʜʠʟʘʡʥʝʨʘʤ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʝʩʪʝʪʠʯʥʽ ʚʧʦʜʦʙʘʥʥʷ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ, ʘʣʝ ʡ ʩʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʝʥʜʝʥʮʽʾ. ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨ ʤʦʞʝ 

ʚʠʢʦʥʫʚʘʪʠ ʷʢ ʝʤʦʮʽʡʥʫ, ʪʘʢ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʨʦʣʴ, ʪʦʤʫ ʡʦʛʦ ʜʠʟʘʡʥ ʤʘʻ ʙʫʪʠ 

ʢʦʤʧʣʝʢʩʥʠʤ ʪʘ ʧʨʦʜʫʤʘʥʠʤ.  

ɺʀʉʅʆɺʂʀ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʻ ʝʚʦʣʶʮʽʶ ʩʪʠʣʽʚ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʚ ʘʜʚʝʥʪ-

ʢʘʣʝʥʜʘʨʷʭ, ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʜʦ ʩʫʯʘʩʥʦʛʦ. ʈʽʟʥʽ ʩʪʠʣʽ ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ 

ʩʧʨʠʡʥʷʪʪʷ ʩʧʦʞʠʚʘʯʘʤʠ ʽ ʚʠʟʥʘʯʘʶʪʴ ʤʘʨʢʝʪʠʥʛʦʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʘʣʝʥʜʘʨʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʞʝʥ ʩʪʠʣʴ ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ 

ʚʽʜʦʙʨʘʞʘʻ ʜʫʭ ʩʚʦʻʾ ʝʧʦʭʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʥʘ ʪʦʡ ʯʘʩ ʟʘʩʦʙʠ, ʬʦʨʤʠ 

ʪʘ ʧʽʜʭʦʜʠ, ʽ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʥʝʧʦʚʪʦʨʥʫ ʘʪʤʦʩʬʝʨʫ ʜʣʷ ʮʴʦʛʦ ʩʚʷʪʢʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ. 

ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʠʤʝ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ ʷʢ ʦʙ'ʻʢʪʘ ʜʠʟʘʡʥʫ. ʊʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʙʫʜʫʪʴ 

ʮʽʢʘʚʠʤʠ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʨʦʬʝʩʽʦʥʘʣʽʚ ʫ ʛʘʣʫʟʽ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʜʠʟʘʡʥʝʨʽʚ 

ʦʧʘʢʦʚʘʥʥʷ ʪʘ ʤʘʨʢʝʪʦʣʦʛʽʚ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨʽʚ, ʘʜʞʝ ʜʦʟʚʦʣʷʪʴ 

ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʧʦʪʨʝʙʠ ʨʽʟʥʠʭ ʘʫʜʠʪʦʨʽʡ ʽ ʩʪʚʦʨʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʪʘ 

ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʽ ʧʨʦʜʫʢʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʪʝʥʜʝʥʮʽʷʤ ʽ 

ʚʠʤʦʛʘʤ ʨʠʥʢʫ. 
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ʃʻʧʽʥʘ ɺʘʣʝʥʪʠʥʘ ʖʨʽʾʚʥʘ 

 ʟʜʦʙʫʚʘʯʢʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ 

(ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ 3 ʢʫʨʩʫ 

ʂʝʨʽʚʥʠʢ: ʢʘʥʜʠʜʘʪ ʬʽʣʦʩʦʬʩʴʢʠʭ ʥʘʫʢ, 

 ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯʢʘ ʢʘʬʝʜʨʠ ʜʠʟʘʡʥʫ 

ʂʦʩʪʶʢ ʆʣʴʛʘ ʇʝʪʨʽʚʥʘ 

ɼʀɿɸʁʅ, ʑʆ ɿʄɯʅʖɭ ʉɺɯʊ: ɽʂʆʃʆɻɯʏʅʀʁ ʇɯɼʍɯɼ ɼʆ 

ʉʊɺʆʈɽʅʅʗ ʄɸʁɹʋʊʅʔʆɻʆ 

ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʩʪʠʢʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʚʠʢʣʠʢʘʤʠ: ʟʤʽʥʘ 

ʢʣʽʤʘʪʫ, ʚʠʩʥʘʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. ʋ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʜʠʟʘʡʥ ʩʪʘʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʚʧʣʠʚʘʪʠ ʥʘ 

ʤʘʡʙʫʪʥʻ ʪʘ ʬʦʨʤʫʚʘʪʠ ʩʪʘʣʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. ɽʢʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʜʠʟʘʡʥʫ ï 

ʮʝ ʙʽʣʴʰʝ, ʥʽʞ ʪʨʝʥʜ ï ʮʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʣʷ ʚʠʞʠʚʘʥʥʷ ʥʘʰʦʾ ʧʣʘʥʝʪʠ. ʉʘʤʝ 

ʝʢʦʜʠʟʘʡʥ, ʱʦ ʚʨʘʭʦʚʫʻ ʝʢʦʣʦʛʽʯʥʽ, ʩʦʮʽʘʣʴʥʽ, ʧʩʠʭʦʣʦʛʽʯʥʽ, ʬʽʣʦʩʦʬʩʴʢʽ ʪʘ ʽʥʰʽ 

ʘʩʧʝʢʪʠ, ʩʪʘʻ ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʨʽʰʝʥʴ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ɽʢʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʫ ʜʠʟʘʡʥʽ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʢʫ 

ʧʨʦʜʫʢʪʽʚ, ʧʦʩʣʫʛ ʽ ʩʠʩʪʝʤ, ʷʢʽ ʤʽʥʽʤʽʟʫʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʶ ʧʨʠʥʮʠʧʽʚ ʮʠʢʣʽʯʥʦʾ 

ʝʢʦʥʦʤʽʢʠ, ʜʝ ʨʝʩʫʨʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʚʪʦʨʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʦʣʦʛʽʯʥʠʡ 

ʜʠʟʘʡʥ ʥʝ ʣʠʰʝ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʧʨʠʨʦʜʠ, ʘʣʝ ʡ ʩʪʠʤʫʣʶʻ ʩʦʮʽʘʣʴʥʽ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽ ʟʤʽʥʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʤʘʡʙʫʪʥʻ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʦʟʥʘʯʝʥʦʾ ʪʝʤʠ ʟʨʦʩʪʘʻ ʯʝʨʝʟ ʫʩʚʽʜʦʤʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʛʣʦʙʘʣʴʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ. ʊʝʦʨʽʾ ʪʘ ʢʦʥʮʝʧʮʽʾ ʜʦ 

ʧʨʦʙʣʝʤʠ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟ ʝʢʦʣʦʛʽʯʥʠʤ ʦʪʦʯʝʥʥʷʤ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ 

ʢʦʥʪʝʢʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʬʽʣʦʩʦʬʽʾ ʝʢʦʣʦʛʽʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʪʣʫʤʘʯʠʪʠ ʽʜʝʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ. ɺʽʜʧʦʚʽʜʥʦ, ʚʠʟʥʘʯʘʻʤʦ, ʱʦ ʨʦʣʴ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʘʡʙʫʪʥʴʦʛʦ, ʜʝ 

ʛʘʨʤʦʥʽʷ ʤʽʞ ʣʶʜʩʪʚʦʤ ʽ ʧʨʠʨʦʜʦʶ ʩʪʘʻ ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ.  
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ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ ʜʠʟʘʡʥʫ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʛʘʨʤʦʥʽʟʘʮʽʶ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʝʢʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʫ ʜʠʟʘʡʥʽ ʷʢ ʽʥʩʪʨʫʤʝʥʪ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʣʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ, ʚʢʣʶʯʘʶʯʠ ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠʢʠ, ʢʦʥʮʝʧʮʽʾ 

ʪʘ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ (ʘʨʭʽʪʝʢʪʫʨʘ, ʩʧʦʞʠʚʯʽ ʪʦʚʘʨʠ, 

ʮʠʬʨʦʚʽ ʧʨʦʜʫʢʪʠ ʪʦʱʦ). 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ, ʷʢ ʝʢʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʫ ʜʠʟʘʡʥʽ ʩʧʨʠʷʻ 

ʩʪʚʦʨʝʥʥʶ ʩʪʘʣʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ, ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʧʨʠʥʮʠʧʠ ʪʘ ʧʨʘʢʪʠʢʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʘ ʪʘʢʦʞ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘ ʧʨʠʢʣʘʜʘʭ 

ʩʫʯʘʩʥʠʭ ʽʥʥʦʚʘʮʽʡ. 

ɿʘʚʜʘʥʥʷ ʨʦʙʦʪʠ: 

1. ɼʦʩʣʽʜʠʪʠ ʥʘʫʢʦʚʽ ʪʝʦʨʽʾ ʪʘ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, 

ʚʢʣʶʯʘʶʯʠ ʽʩʪʦʨʠʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ, ʬʽʣʦʩʦʬʩʴʢʽ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ. 

2. ʉʬʦʨʤʫʣʶʚʘʪʠ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʘʨʤʦʥʽʶ ʤʽʞ ʧʦʪʨʝʙʘʤʠ ʣʶʜʠʥʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷʤ ʧʨʠʨʦʜʠ. 

3. ʈʦʟʛʣʷʥʫʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ ʫ ʢʣʶʯʦʚʠʭ ʩʬʝʨʘʭ: ʘʨʭʽʪʝʢʪʫʨʘ, 

ʮʠʬʨʦʚʽ ʧʨʦʜʫʢʪʠ, ʩʧʦʞʠʚʯʽ ʪʦʚʘʨʠ ʪʦʱʦ. 

4. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʢʣʘʜʠ ʨʝʘʣʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʚ 

ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʩʫʩʧʽʣʴʩʪʚʦ. 

5. ɺʠʟʥʘʯʠʪʠ ʨʦʣʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʘʡʙʫʪʥʴʦʛʦ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʢʣʠʢʽʚ. 

 

ʊɽʆʈɯɰ ʊɸ ʂʆʅʎɽʇʎɯɰ ɼʆ ʇʈʆɹʃɽʄʀ ɺɿɸɭʄʆɼɯɰ ʃʖɼʀʅʀ ɿ 

ɽʂʆʃʆɻɯʏʅʀʄ ʆʊʆʏɽʅʅʗʄ 

1.1. ɽʢʦʣʦʛʽʯʥʘ ʧʩʠʭʦʣʦʛʽʷ.  

ʆʜʥʠʤ ʟ ʜʦʪʠʯʥʠʭ ʥʘʧʨʷʤʽʚ ʥʘʰʦʾ ʨʦʙʦʪʠ ʚʠʟʥʘʯʘʻʤʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʝʷʢʠʭ ʘʩʧʝʢʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʯʥʘ ʧʩʠʭʦʣʦʛʽʷ (ʛʨʝʮ. ʦʦikʦs  

ʙʫʜʠʥʦʢ, ʨʦʜʠʥʘ, psyche  ʜʫʰʘ + logos  ʫʯʽʥʥʷ) ï ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʛʘʣʫʟʴ 

ʟʥʘʥʴ ʧʨʦ ʧʩʠʭʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ 

(ʧʨʠʨʦʜʥʽʤ, ʩʦʮʽʘʣʴʥʠʤ, ʢʫʣʴʪʫʨʥʠʤ), ʱʦ ʦʨʛʘʥʽʯʥʦ ʚʢʣʶʯʝʥʦ ʫ 



  64 

 

 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʪʘ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʨʝʛʫʣʷʮʽʾ ʧʦʚʝʜʽʥʢʠ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ ʚʠʩʪʫʧʘʻ ʣʶʜʠʥʘ ʘʙʦ ʛʨʫʧʠ 

ʣʶʜʝʡ. ʇʨʝʜʤʝʪʦʤ ʻ ʚʧʣʠʚ ʥʘ ʧʩʠʭʽʢʫ ʣʶʜʠʥʠ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ 

(ʧʨʠʨʦʜʥʽʭ, ʢʫʣʴʪʫʨʥʠʭ; ʩʦʮʽʘʣʴʥʠʭ; ʝʢʦʣʦʛʽʯʥʘ ʩʚʽʜʦʤʽʩʪʴ, ʚ 

ʩʦʮʽʦʛʝʥʝʪʠʯʥʦʤʫ, ʦʥʪʦʛʝʥʝʪʠʯʥʦʤʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʘʩʧʝʢʪʘʭ. ʊʘʢʦʞ 

ʘʢʪʫʘʣʴʥʠʤ ʻ ʩʪʘʚʣʝʥʥʷ ʣʶʜʠʥʠ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʟʘʻʤʦʟʚ'ʷʟʦʢ 

ʤʽʞ ʧʝʨʝʤʽʥʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʽʟʥʠʤʠ ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʣʶʜʠʥʠ ʪʘ ʾʾ ʧʦʚʝʜʽʥʢʠ [12]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʦʩʣʽʜʞʝʥʴ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʧʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʩʠʭʦʣʦʛʽʾ: 

ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʮʝ ï ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʚʦʜʠ, ˇʨʫʥʪʫ ʰʢʽʜʣʠʚʠʤʠ 

ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ; ʚʠʨʫʙʢʘ ʣʽʩʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʣʘʥʝʪʽ, 

ʽʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ; ʧʽʜʚʠʱʝʥʥʷ ʞʠʪʪʻʚʠʭ 

ʩʪʘʥʜʘʨʪʽʚ;  

ʩʦʮʽʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʷʢ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚ 

ʞʠʪʪʷ; ʪʝʭʥʦʛʝʥʥʽ ʢʘʪʘʩʪʨʦʬʠ; ʟʨʦʩʪʘʥʥʷ ʧʨʘʚʦʧʦʨʫʰʝʥʴ; 

ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʽʩʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʚʠʭʦʚʘʥʥʷ; ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʩʚʽʪʠ ʤʽʞʥʘʨʦʜʥʠʤ ʚʠʤʦʛʘʤ;  

ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʥʽʧʫʣʷʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

ʘʛʨʝʩʠʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ; ʧʨʦʥʠʢʥʽʩʪʴ ʩʦʮʽʫʤʫ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ 

ʽʥʬʦʨʤʘʮʽʾ; 

ʧʦʣʽʪʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʷʢ ʨʦʟʧʦʜʽʣ ʩʬʝʨ ʚʧʣʠʚʫ ʤʽʞ ʧʨʦʚʽʜʥʠʤʠ 

ʜʝʨʞʘʚʘʤʠ; ʤʽʞʥʘʨʦʜʥʠʡ ʪʝʨʦʨʠʟʤ ʪʘ ʭʘʢʝʨʩʪʚʦ [12]. 

ʆʜʥʠʤ ʟ ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʩʠʭʦʣʦʛʽʾ ʻ ʝʢʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʧʨʠʡʥʷʪʪʷ ʟʘ ʪʝʦʨʽʻʶ ɼʞ. ɻʽʙʩʦʥʘ. 

ɺʠʭʦʜʷʯʠ ʟ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʦʨʽʾ ʩʧʨʠʡʥʷʪʪʷ, ʚʩʽ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ ʧʦʯʘʪʢʦʚʦ 

ʮʽʣʽʩʥʽ, ʘ ʚʟʘʻʤʦʜʽʷ ʣʶʜʠʥʠ ʟ ʟʦʚʥʽʰʥʽʤ ʩʚʽʪʦʤ ʻ ʢʦʤʧʣʝʢʩʦʤ ʚʽʜʯʫʪʪʽʚ, ʷʢʽ 

ʩʣʫʛʫʶʪʴ ʻʜʠʥʦʶ ʣʘʥʢʦʶ ʟʚôʷʟʢʫ ʟ ʜʦʚʢʽʣʣʷʤ. ʋ ʚʽʜʯʫʪʪʷʭ ʚʪʨʘʯʘʶʪʴʩʷ ʜʝʷʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʘ, ʘʣʝ ʚʦʥʠ ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʚ ʦʙʨʘʟʽ ʩʧʨʠʡʥʷʪʪʷ ʟʘʚʜʷʢʠ 
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ʜʦʜʘʪʢʦʚʽʡ ʦʙʨʦʙʮʽ, ʧʨʠʨʦʜʘ ʷʢʦʾ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ ʙʘʛʘʪʴʦʭ ʪʝʦʨʽʡ, ʪʘʢʠʭ ʷʢ 

ʥʝʩʚʽʜʦʤʽ ʫʤʦʚʠʚʦʜʠ, ʪʚʦʨʯʠʡ ʩʠʥʪʝʟ ʘʙʦ ʧʝʨʮʝʧʪʠʚʥʘ ʦʨʛʘʥʽʟʘʮʽʷ [9]. 

ɼʞ. ɻʽʙʩʦʥ, ʦʜʥʘʢ, ʟʘʧʝʨʝʯʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʨʦʙʢʠ ʯʫʪʪʻʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʩʪʚʝʨʜʞʫʶʯʠ, ʱʦ ʩʧʨʠʡʥʷʪʪʷ ʥʝ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʽʜʯʫʪʪʷʭ. ɿʛʽʜʥʦ ʟ ʡʦʛʦ 

ʝʢʦʣʦʛʽʯʥʠʤ ʧʽʜʭʦʜʦʤ, ʩʫʙôʻʢʪ ʩʧʨʠʡʤʘʻ ʥʝ ʬʽʟʠʯʥʠʡ, ʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʚʽʪ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʘʤʠ ʞʠʪʪʷ ʢʦʥʢʨʝʪʥʦʾ ʪʚʘʨʠʥʠ. ɽʢʦʣʦʛʽʯʥʠʡ ʩʚʽʪ ʤʘʻ 

ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʜʝ ʤʝʥʰʽ ʝʣʝʤʝʥʪʠ ʽʥʪʝʛʨʫʶʪʴʩʷ ʫ ʙʽʣʴʰʽ, ʩʪʚʦʨʶʶʯʠ 

ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ, ʘ ʡʦʛʦ ʟʥʘʯʫʱʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʟʘʻʤʦʜʦʧʦʚʥʶʚʘʥʽʩʪʶ ʩʚʽʪʫ 

ʡ ʪʚʘʨʠʥʠ. ɿʘ ɻʽʙʩʦʥʦʤ, ʩʪʘʣʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ ʩʧʨʠʡʤʘʻʪʴʩʷ ʯʝʨʝʟ 

ʾʭʥʶ ʤʽʥʣʠʚʽʩʪʴ, ʟʘʚʜʷʢʠ ʧʨʦʮʝʩʫ çʢʦʤʧʦʥʫʚʘʥʥʷè, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʧʽʟʥʘʚʘʪʠ 

ʦʙôʻʢʪʠ ʥʘʚʽʪʴ ʫ ʟʤʽʥʥʠʭ ʫʤʦʚʘʭ ʟʘʚʜʷʢʠ ʧʦʩʪʽʡʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʦʟʥʘʢ [2]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʷʢʠʭ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽʟʥʽ 

ʘʩʧʝʢʪʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ. ɼ. ʇʝʪʷʻʚʘ ʜʦʩʣʽʜʞʫʚʘʣʘ ʨʦʟʚʠʪʦʢ 

ʫʷʚʣʝʥʴ ʧʨʦ ʞʠʚʫ ʧʨʠʨʦʜʫ ʫ ʜʦʰʢʽʣʴʥʷʪ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ɻ. ʐʝʡʥʽʩ ʧʦʢʘʟʘʥʦ 

ʚʧʣʠʚ ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʩʠʥ ʟ ʧʨʠʨʦʜʦʶ ʫ ʧʽʜʣʽʪʢʽʚ ʥʘ ʾʭ ʤʦʨʘʣʴʥʝ ʩʪʘʥʦʚʣʝʥʥʷ. ʋ 

ʨʦʙʦʪʘʭ ʉ. ɼʝʨʷʙʦ ʚʠʚʯʝʥʦ ʭʘʨʘʢʪʝʨ ʩʧʨʠʡʥʷʪʪʷ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʰʢʦʣʷʨʘʤʠ, ʜʦʚʝʜʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʧʣʠʚʫ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ. ʋ ʧʨʘʮʷʭ ɺ. ʗʩʚʽʥʘ 

ʧʦʢʘʟʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ ʚ ʧʽʜʣʽʪʢʦʚʦʤʫ ʽ 

ʶʥʘʮʴʢʦʤʫ ʚʽʮʽ. ɯ. ʂʨʷʞ ʚʠʚʯʘʣʘ ʧʦʚʩʷʢʜʝʥʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʦʪʠʚʠ ʝʢʦʣʦʛʽʯʥʦ 

ʟʥʘʯʫʱʠʭ ʜʽʡ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʦʥʘ ʟʨʦʙʠʣʘ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʪʝ, ʱʦ ʝʢʦʣʦʛʽʯʥʠʡ ʟʤʽʩʪ ʚʯʠʥʢʽʚ ʩʫʯʘʩʥʠʭ ʣʶʜʝʡ ʫ ʩʪʘʚʣʝʥʥʽ ʜʦ ʧʨʠʨʦʜʥʦʛʦ 

ʦʪʦʯʝʥʥʷ ʤʘʻ ʚ ʧʦʚʩʷʢʜʝʥʥʽʡ ʩʚʽʜʦʤʦʩʪʽ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʙʪʦ 

ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʩʧʦʞʠʚʯʽ ʤʦʪʠʚʠ. ɺ. ʇʘʥʦʚ, ʨʦʟʨʦʙʣʷʶʯʠ ʤʝʪʦʜʦʣʦʛʽʯʥʽ 

ʦʩʥʦʚʠ ʝʢʦʣʦʛʽʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʛʦʚʦʨʠʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʝʢʦʣʦʛʦ-

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʩʠʣʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 

ʣʶʜʠʥʠ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ [12]. 

1.2. ʌʽʣʦʩʦʬʽʷ ʝʢʦʣʦʛʽʾ.  

ʅʘʩʪʫʧʥʠʤ ʥʘʧʨʷʤʦʤ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʟʥʘʯʘʻʤʦ ʚʧʣʠʚ ʬʽʣʦʩʦʬʽʾ 

ʝʢʦʣʦʛʽʾ ʥʘ ʚʟʘʻʤʦʜʽʶ ʣʶʜʠʥʠ ʟ ʝʢʦʣʦʛʽʯʥʠʤ ʦʪʦʯʝʥʥʷʤ. ʇʨʠʙʣʠʟʥʦ ʟ 60-ʭ ʨʦʢʽʚ 

ʣʶʜʩʪʚʦ ʧʦʯʘʣʦ ʘʢʪʠʚʥʦ ʧʨʦʩʫʚʘʪʠʩʷ ʧʦ ʰʣʷʭʫ ʫʩʚʽʜʦʤʣʝʥʥʷ ʩʫʪʪʻʚʦʛʦ ʟʚ`ʷʟʢʫ 

ʤʦʞʣʠʚʦʩʪʽ ʩʚʦʛʦ ʤʘʡʙʫʪʪʷ ʽ ʩʪʘʥʫ ʧʨʠʨʦʜʥʦʛʦ ʜʦʚʢʽʣʣʷ. ɿʘ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ 
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ʚʽʜʙʫʣʠʩʴ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʥʘ ʨʽʚʥʽ ʤʘʩʦʚʦʾ ʩʚʽʜʦʤʦʩʪʽ: ʚʽʜ ʨʦʟʫʤʽʥʥʷ ʟʘʛʨʦʟʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ ʦʙʤʝʞʝʥʠʤ ʢʦʣʦʤ ʟʘʭʽʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʦʾ, 

ʜʽʣʦʚʦʾ ʽ ʧʦʣʽʪʠʯʥʦʾ ʝʣʽʪʠ ʜʦ çʚʩʝʟʘʛʘʣʴʥʦʾè ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʧʨʦ 

ʧʣʘʥʝʪʘʨʥʫ ʝʢʦʣʦʛʽʯʥʫ ʢʨʠʟʫ. ʋ ʩʴʦʛʦʜʝʥʥʽ ʝʢʦʣʦʛʽʯʥʘ ʧʨʦʙʣʝʤʘ ʫʩʚʽʜʦʤʣʝʥʘ 

ʥʝ ʣʠʰʝ ʥʘ ʨʽʚʥʽ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ, ʘ ʽ ʥʘ ʜʝʨʞʘʚʥʦ-ʧʦʣʽʪʠʯʥʦʤʫ ʷʢ çʧʨʦʙʣʝʤʘ 

ʚʠʞʠʚʘʥʥʷ ʣʶʜʩʪʚʘè. 

ʆʪʞʝ, ʚ ʧʨʦʮʝʩʽ ʨʦʟʚ`ʷʟʘʥʥʷ ʩʧʝʢʪʨʘ ʧʠʪʘʥʴ, ʧʦʚ`ʷʟʘʥʠʭ ʟ ʩʫʯʘʩʥʦʶ 

ʝʢʦʣʦʛʽʯʥʦʶ ʢʨʠʟʦʶ ʟʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ 3 ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʽ ʨʘʢʫʨʩʠ 

ʬʽʣʦʩʦʬʽʾ ʝʢʦʣʦʛʽʾ:  

ʧʝʨʰʠʡ ʨʘʢʫʨʩ ʦʙʫʤʦʚʣʝʥʠʡ ʧʦʪʨʝʙʦʶ ʦʮʽʥʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʾ 

ʝʢʦʣʦʛʽʾ ʷʢ ʧʨʠʨʦʜʥʠʯʦʾ ʥʘʫʢʠ ʥʘ ʰʣʷʭʫ ʾʾ ʨʫʭʫ ʚʽʜ ʢʣʘʩʠʯʥʦʾ ʜʦ 

ʧʦʩʪʥʝʢʣʘʩʠʯʥʦʾ ʥʘʫʢʠ. ɺʦʥʠ ʧʦʚ`ʷʟʘʥʽ ʷʢ ʟ ʦʩʤʠʩʣʝʥʥʷʤ ʤʽʩʮʷ ʣʶʜʠʥʠ ʚ 

ʝʢʦʩʠʩʪʝʤʽ ʙʽʦʩʬʝʨʠ, ʪʘʢ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʶʜʩʴʢʦʛʦ ʚʧʣʠʚʫ ʥʘ ʭʽʜ ʧʽʟʥʘʥʥʷ; 

ʚʢʣʶʯʝʥʥʷ ʘʢʩʽʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚ ʥʘʫʢʦʚʦ-ʝʢʦʣʦʛʽʯʥʝ ʧʽʟʥʘʥʥʷ ʥʘ ʨʽʚʥʽ 

ʧʦʩʪʥʝʢʣʘʩʠʯʥʦʾ ʥʘʫʢʠ ʦʙʫʤʦʚʣʶʻ ʜʨʫʛʠʡ ʥʝʚʽʜ`ʻʤʥʠʡ ʨʘʢʫʨʩ ʬʽʣʦʩʦʬʽʾ 

ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʾ ï ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʝʪʦʩʫ, ʪʦʙʪʦ ʦʨʽʻʥʪʘʮʽʡ ʤʦʨʘʣʴʥʦʛʦ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ, ʞʠʚʦʛʦ;  

ʪʨʝʪʽʡ ʨʘʢʫʨʩ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʦʩʤʠʩʣʠʪʠ ʚ ʬʽʣʦʩʦʬʽʾ ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʾ ï 

ʩʚʽʪʦʛʣʷʜʥʠʡ [14]. 

ʋ ʬʽʣʦʩʦʬʩʴʢʦʤʫ ʦʩʤʠʩʣʝʥʥʽ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʣʶʜʠʥʠ ʥʘ ʧʨʠʨʦʜʫ 

ʪʘ ʢʫʣʴʪʫʨʫ ï ʥʘʫʢʘ, ʪʝʭʥʽʢʘ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʜʽʡʩʥʦ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʜʚʦʷʢʽ 

ʷʚʠʱʘ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʦʥʠ ʩʧʨʠʷʶʪʴ ʧʨʦʛʨʝʩʫ, ʘ ʟ ʽʥʰʦʛʦ ï ʩʪʘʶʪʴ ʯʠʥʥʠʢʘʤʠ 

ʢʨʠʟʠ. ɺʠʜʘʪʥʽ ʤʠʩʣʠʪʝʣʽ XX ʩʪʦʣʽʪʪʷ, ʪʘʢʽ ʷʢ ʆʩʚʘʣʴʜ ʐʧʝʥʛʣʝʨ ʪʘ ʄʘʨʪʽʥ 

ɻʘʡʜʝʛʛʝʨ, ʧʽʜʥʽʤʘʣʠ ʮʽ ʧʠʪʘʥʥʷ, ʚʢʘʟʫʶʯʠ ʥʘ ʘʤʙʽʚʘʣʝʥʪʥʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ 

ʧʨʦʛʨʝʩʫ. 

ʆ. ʐʧʝʥʛʣʝʨ ʫ ʩʚʦʾʡ ʧʨʘʮʽ çɿʘʥʝʧʘʜ ɭʚʨʦʧʠè ʨʦʟʛʣʷʜʘʚ ʪʝʭʥʽʢʫ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʚʠʚʦʜʠʪʴ ʣʶʜʠʥʫ ʟ ʧʨʠʨʦʜʥʦʛʦ ʩʚʽʪʫ ʪʘ ʧʽʜʨʠʚʘʻ ʛʘʨʤʦʥʽʶ ʟ 

ʥʠʤ. ʅʘ ʡʦʛʦ ʜʫʤʢʫ, ʪʝʭʥʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʢʦʨʝʥʥʷ ʧʨʠʨʦʜʠ, 

ʨʫʡʥʫʻ ʥʝ ʣʠʰʝ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘʣʝ ʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʦʩʥʦʚʠ 

ʢʫʣʴʪʫʨʠ. ʆ. ʐʧʝʥʛʣʝʨ ʚʚʘʞʘʚ, ʱʦ ʢʫʣʴʪʫʨʘ ʥʘ ʩʪʘʜʽʾ ʩʚʦʛʦ ʟʘʥʝʧʘʜʫ 
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ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ çʮʠʚʽʣʽʟʘʮʽʶè, ʚ ʷʢʽʡ ʪʝʭʥʽʢʘ ʩʪʘʻ ʩʘʤʦʮʽʣʣʶ, ʚʠʪʽʩʥʷʶʯʠ 

ʜʫʭʦʚʥʽʩʪʴ ʽ ʤʦʨʘʣʴʥʽ ʮʽʥʥʦʩʪʽ [3]. 

ʄ. ɻʘʡʜʝʛʛʝʨ ʚ ʨʦʙʦʪʽ çʏʘʩ ʽ ʙʫʪʪʷè ʘʥʘʣʽʟʫʚʘʚ ʧʨʦʙʣʝʤʫ ʪʝʭʥʽʢʠ ʷʢ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʘʩʧʝʢʪ ʣʶʜʩʴʢʦʛʦ ʽʩʥʫʚʘʥʥʷ. ɺʽʥ ʟʘʟʥʘʯʘʚ, ʱʦ ʪʝʭʥʽʢʘ 

ʬʦʨʤʫʻ ʩʧʦʩʽʙ ʙʫʪʪʷ ʣʶʜʠʥʠ ʫ ʩʚʽʪʽ ʽ ʥʝ ʻ ʥʝʡʪʨʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. 

ʄ. ɻʘʡʜʝʛʛʝʨ ʟʘʩʪʝʨʽʛʘʚ ʚʽʜ ʥʝʙʝʟʧʝʢʠ, ʢʦʣʠ ʪʝʭʥʽʢʘ ʩʪʘʻ ʟʘʩʦʙʦʤ çʦʙ'ʻʢʪʠʚʘʮʽʾè 

ʧʨʠʨʦʜʠ ʽ ʩʘʤʦʾ ʣʶʜʠʥʠ, ʟʚʦʜʷʯʠ ʾʭ ʜʦ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʎʝ, ʟʘ ʡʦʛʦ 

ʩʣʦʚʘʤʠ, ʧʦʟʙʘʚʣʷʻ ʣʶʜʩʪʚʦ ʘʚʪʝʥʪʠʯʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʽ ʟʚ'ʷʟʢʫ ʟ ʙʫʪʪʷʤ [1]. 

ʂʨʽʤ ʆ. ʐʧʝʥʛʣʝʨʘ ʪʘ ʄ. ɻʘʡʜʝʛʛʝʨʘ, ʧʠʪʘʥʥʷ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʣʶʜʠʥʠ ʥʘ ʧʨʠʨʦʜʫ ʪʘ ʢʫʣʴʪʫʨʫ, ʘ ʪʘʢʦʞ ʬʽʣʦʩʦʬʩʴʢʘ ʢʨʠʪʠʢʘ ʥʘʫʢʠ, ʪʝʭʥʽʢʠ ʡ 

ʪʝʭʥʦʣʦʛʽʡ, ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ ʤʠʩʣʠʪʝʣʷʤʠ.  

ɾʘʥ-ɾʘʢ ʈʫʩʩʦ ʚʚʘʞʘʚ, ʱʦ ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʽ ʮʠʚʽʣʽʟʘʮʽʷ ʚʽʜʜʘʣʷʶʪʴ 

ʣʶʜʠʥʫ ʚʽʜ ʾʾ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ, ʨʫʡʥʫʶʯʠ ʾʾ ʤʦʨʘʣʴʥʫ ʯʠʩʪʦʪʫ. ʋ ʧʨʘʮʽ çʇʨʦ 

ʧʦʭʦʜʞʝʥʥʷ ʥʝʨʽʚʥʦʩʪʽ ʤʽʞ ʣʶʜʴʤʠè ʚʽʥ ʧʽʜʜʘʚʘʚ ʢʨʠʪʠʮʽ ʚʧʣʠʚ ʥʘʫʢʠ ʽ 

ʤʠʩʪʝʮʪʚʘ, ʩʪʚʝʨʜʞʫʶʯʠ, ʱʦ ʚʦʥʠ ʚʝʜʫʪʴ ʜʦ ʤʦʨʘʣʴʥʦʛʦ ʟʘʥʝʧʘʜʫ. 

ʇʨʝʜʩʪʘʚʥʠʢʠ ʌʨʘʥʢʬʫʨʪʩʴʢʦʾ ʰʢʦʣʠ ʊʝʦʜʦʨ ɸʜʦʨʥʦ ʪʘ ʄʘʢʩ 

ɻʦʨʢʛʘʡʤʝʨ ʫ ʧʨʘʮʽ çɼʽʘʣʝʢʪʠʢʘ ʧʨʦʩʚʽʪʥʠʮʪʚʘè ʘʥʘʣʽʟʫʚʘʣʠ, ʷʢ ʨʦʟʫʤ ʽ ʥʘʫʢʘ, 

ʱʦ ʤʘʣʠ ʙʫʪʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʚʠʟʚʦʣʝʥʥʷ ʣʶʜʠʥʠ, ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʥʘ ʟʘʩʦʙʠ ʾʾ 

ʧʽʜʢʦʨʝʥʥʷ. ɺʦʥʠ ʧʽʜʢʨʝʩʣʶʚʘʣʠ ʟʚ'ʷʟʦʢ ʤʽʞ ʪʝʭʥʽʯʥʦʶ ʨʘʮʽʦʥʘʣʴʥʽʩʪʶ ʽ 

ʜʝʩʪʨʫʢʪʠʚʥʠʤʠ ʩʦʮʽʘʣʴʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. 

ʃʴʶʾʩ ʄʘʤʬʦʨʜ, ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ, ʪʘʢʠʭ ʷʢ çʄʽʬ ʤʘʰʠʥʠè, ʜʦʩʣʽʜʞʫʚʘʚ 

ʚʧʣʠʚ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʥʘ ʢʫʣʴʪʫʨʫ. ɺʽʥ ʚʚʘʞʘʚ, ʱʦ ʪʝʭʥʽʢʘ ʤʦʞʝ ʤʘʪʠ ʷʢ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ, ʪʘʢ ʽ ʨʫʡʥʽʚʥʠʡ ʚʧʣʠʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʩʣʫʞʠʪʴ ʚʦʥʘ 

ʣʶʜʩʴʢʠʤ ʮʽʥʥʦʩʪʷʤ ʯʠ ʧʨʘʛʥʝʥʥʶ ʜʦ ʚʣʘʜʠ ʽ ʢʦʥʪʨʦʣʶ. 

ɸʨʥʝ ʅʝʩ ï ʟʘʩʥʦʚʥʠʢ ʛʣʠʙʠʥʥʦʾ ʝʢʦʣʦʛʽʾ, ʚʚʘʞʘʚ, ʱʦ ʩʫʯʘʩʥʘ 

ʪʝʭʥʦʢʨʘʪʽʷ ʩʧʨʠʷʻ ʨʫʡʥʫʚʘʥʥʶ ʧʨʠʨʦʜʠ. ɺʽʥ ʟʘʢʣʠʢʘʚ ʜʦ ʨʘʜʠʢʘʣʴʥʦʾ ʟʤʽʥʠ 

ʩʪʘʚʣʝʥʥʷ ʣʶʜʠʥʠ ʜʦ ʜʦʚʢʽʣʣʷ ʽ ʢʫʣʴʪʫʨʠ, ʚʠʭʦʜʷʯʠ ʟ ʧʨʠʥʮʠʧʽʚ ʚʟʘʻʤʦʧʦʚʘʛʠ 

ʽ ʛʘʨʤʦʥʽʾ. 

ʌʽʣʦʩʦʬʠ ʨʦʟʢʨʠʚʘʣʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʧʨʦʙʣʝʤʠ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʪʝʭʥʽʢʠ ʥʘ ʢʫʣʴʪʫʨʫ, ʧʨʠʨʦʜʫ ʽ ʩʘʤʫ ʣʶʜʠʥʫ. ʆʢʨʝʩʣʝʥʽ ʽʜʝʾ ʤʘʶʪʴ ʚʝʣʠʢʝ 
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ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ, ʘʜʞʝ ʚʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʦʩʤʠʩʣʠʪʠ ʚʠʢʣʠʢʠ, ʟ 

ʷʢʠʤʠ ʣʶʜʩʪʚʦ ʩʪʠʢʘʻʪʴʩʷ ʩʴʦʛʦʜʥʽ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʽʜʝʾ ʆ. ʐʧʝʥʛʣʝʨʘ ʽ ʄ. ɻʘʡʜʝʛʛʝʨʘ ʟʘʣʠʰʘʶʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤʠ, ʦʩʦʙʣʠʚʦ ʫ ʢʦʥʪʝʢʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ʪʘ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ 

ʩʫʯʘʩʥʦʩʪʽ. ʊʝʭʥʽʢʘ ʽ ʪʝʭʥʦʣʦʛʽʾ, ʧʦʧʨʠ ʾʭʥʽʡ ʧʦʟʠʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʧʨʠʨʦʜʠ ʪʘ 

ʢʫʣʴʪʫʨʠ. ʋ ʬʽʣʦʩʦʬʩʴʢʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ, ʷʢ ʩʧʨʦʙʘ ʧʦʻʜʥʘʪʠ 

ʪʝʭʥʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʟ ʝʪʠʢʦʶ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ, ʤʦʞʝ ʩʪʘʪʠ ʚʽʜʧʦʚʽʜʜʶ ʥʘ 

ʚʠʢʣʠʢʠ, ʷʢʽ ʧʦʨʫʰʫʚʘʣʠ ʬʽʣʦʩʦʬʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʤʠʩʣʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ, ʧʨʠʨʦʜʠ, ʢʫʣʴʪʫʨʠ ʪʘ 

ʪʝʭʥʽʢʠ ʟ ʧʦʟʠʮʽʾ ʬʽʣʦʩʦʬʽʾ ʝʢʦʣʦʛʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ 

ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʠʤʘʛʘʻ ʽʥʪʝʛʨʘʮʽʾ ʬʽʣʦʩʦʬʩʴʢʠʭ, ʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ 

ʧʽʜʭʦʜʽʚ. 

1.3. ʇʩʠʭʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ 

ɽʢʦʣʦʛʽʯʥʘ ʩʚʽʜʦʤʽʩʪʴ ï ʮʝ ʫʩʚʽʜʦʤʣʝʥʥʷ ʣʶʜʠʥʦʶ ʩʚʦʛʦ ʤʽʩʮʷ ʽ ʨʦʣʽ ʫ 

ʧʨʠʨʦʜʥʦʤʫ ʪʘ ʰʪʫʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʩʘʤʦʨʝʬʣʝʢʩʽʷ ʽ ʟʜʘʪʥʽʩʪʴ ʥʘʧʦʚʥʶʚʘʪʠ 

ʩʚʦʾ ʜʽʾ ʝʢʦʣʦʛʽʯʥʠʤ ʟʤʽʩʪʦʤ. ɺʦʥʘ ʦʭʦʧʣʶʻ ʫʷʚʣʝʥʥʷ, ʩʧʦʩʦʙʠ ʚʟʘʻʤʦʜʽʾ, 

ʜʽʷʣʴʥʽʩʪʴ, ʙʘʞʘʥʥʷ ʡ ʦʯʽʢʫʚʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ: 

ʝʢʦʣʦʛʽʯʥʽ ʟʥʘʥʥʷ ʚʢʣʶʯʘʶʪʴ ʫʩʚʽʜʦʤʣʝʥʥʷ ʦʙʤʝʞʝʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ; ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʧʨʠʨʦʜʦʶ ʽ ʩʫʩʧʽʣʴʩʪʚʦʤ; 

ʨʦʟʫʤʽʥʥʷ ʧʨʠʯʠʥ ʪʘ ʰʣʷʭʽʚ ʧʦʜʦʣʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ; ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ çʩʫʩʧʽʣʴʩʪʚʦ ï ʣʶʜʠʥʘ ï ʪʝʭʥʽʢʘ ï ʧʨʠʨʦʜʘè;  

ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚʽʜʦʙʨʘʞʘʻ ʮʽʥʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʯʠ ʦʢʨʝʤʠʭ 

ʛʨʫʧ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ. ʈʽʟʥʽ ʮʽʥʥʽʩʥʽ ʩʠʩʪʝʤʠ ʬʦʨʤʫʶʪʴ 

ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ; 

ʝʢʦʣʦʛʽʯʥʘ ʧʦʚʝʜʽʥʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʥʘʥʴ, ʦʮʽʥʢʠ ʩʠʪʫʘʮʽʾ, ʦʩʦʙʠʩʪʽʩʥʠʭ 

ʨʠʩ ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʣʶʜʠʥʠ. ɹʘʞʘʥʘ ʧʦʚʝʜʽʥʢʘ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚʠʪʦʢ ʦʧʪʠʤʽʟʤʫ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʘʢʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ [12]. 
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ʆʪʞʝ, ʝʢʦʣʦʛʽʯʥʘ ʩʚʽʜʦʤʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ, ʮʽʥʥʦʩʪʝʡ ʽ 

ʦʩʦʙʠʩʪʠʭ ʧʝʨʝʢʦʥʘʥʴ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʛʘʨʤʦʥʽʡʥʽ ʚʟʘʻʤʠʥʠ ʤʽʞ ʣʶʜʠʥʦʶ ʪʘ 

ʧʨʠʨʦʜʦʶ. 

ɺʠʨʽʟʥʷʶʪʴ ʪʠʧʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ: 

ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʠʡ ʪʠʧ. ɻʦʣʦʚʥʦʶ ʮʽʥʥʽʩʪʶ ʻ ʣʶʜʠʥʘ, ʘ ʧʨʠʨʦʜʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʝʩʫʨʩ, ʢʦʨʠʩʥʽʩʪʴ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʮʽʥʥʽʩʪʶ ʜʣʷ 

ʣʶʜʩʪʚʘ; ʩʚʽʪ ʙʫʜʫʻʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʽʻʨʘʨʭʽʾ: ʥʘ ʚʝʨʰʠʥʽ ï ʣʶʜʠʥʘ, ʥʠʞʯʝ ï 

ʩʪʚʦʨʝʥʽ ʥʝʶ ʨʝʯʽ, ʘ ʚ ʦʩʥʦʚʽ ï ʧʨʠʨʦʜʥʽ ʦʙôʻʢʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʾ ʢʦʨʠʩʪʽ ʜʣʷ 

ʣʶʜʠʥʠ; ʦʩʥʦʚʥʘ ʤʝʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʠʨʦʜʦʶ ï ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʷ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ 

ʣʶʜʩʴʢʠʭ ʧʦʪʨʝʙ ʽ ʦʪʨʠʤʘʥʥʷ ʚʠʛʦʜʠ. 

ʧʨʠʨʦʜʦʮʝʥʪʨʠʯʥʠʡ ʪʠʧ. ʅʘʡʚʠʱʫ ʮʽʥʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʧʨʠʨʦʜʘ, ʘ 

ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʩʪʚʘ ʦʮʽʥʶʻʪʴʩʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʾ ʢʦʨʠʩʪʽ ʜʣʷ ʜʦʚʢʽʣʣʷ; ʽʻʨʘʨʭʽʷ 

ʩʚʽʪʫ ʙʫʜʫʻʪʴʩʷ ʥʘ ʧʝʨʝʚʘʟʽ ʧʨʠʨʦʜʠ, ʘ ʣʶʜʩʪʚʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚʥʠʟʫ, 

ʩʧʨʷʤʦʚʫʶʯʠ ʩʚʦʾ ʟʫʩʠʣʣʷ ʥʘ ʩʣʫʞʽʥʥʷ ʧʨʠʨʦʜʽ; ʤʝʪʦʶ ʚʟʘʻʤʦʜʽʾ ʻ ʟʙʝʨʝʞʝʥʥʷ 

ʧʨʠʨʦʜʠ ʚ ʾʾ ʧʝʨʚʽʩʥʦʤʫ ʚʠʛʣʷʜʽ, ʚʢʣʶʯʥʦ ʟ ʪʠʤʠ ʬʦʨʤʘʤʠ ʽ ʚʠʜʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʣʶʜʠʥʠ. 

ʝʢʦʮʝʥʪʨʠʯʥʠʡ ʪʠʧ. ʅʘʡʚʠʱʦʶ ʮʽʥʥʽʩʪʶ ʻ ʛʘʨʤʦʥʽʷ ʤʽʞ ʣʶʜʠʥʦʶ ʽ 

ʧʨʠʨʦʜʦʶ. ʃʶʜʠʥʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʯʘʩʪʠʥʘ ʧʨʠʨʦʜʥʦʾ ʩʧʽʣʴʥʦʪʠ, ʘ ʥʝ ʾʾ 

ʚʣʘʩʥʠʢ; ʚʽʜʤʦʚʘ ʚʽʜ ʽʻʨʘʨʭʽʯʥʦʛʦ ʙʘʯʝʥʥʷ ʩʚʽʪʫ: ʨʦʟʫʤ ʣʶʜʠʥʠ ʥʘʜʽʣʷʻ ʾʾ 

ʦʙʦʚôʷʟʢʘʤʠ ʧʝʨʝʜ ʧʨʠʨʦʜʦʶ, ʘ ʥʝ ʧʨʠʚʽʣʝʷʤʠ; ʤʝʪʦʶ ʻ ʟʙʘʣʘʥʩʦʚʘʥʝ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʷʢ ʣʶʜʠʥʠ, ʪʘʢ ʽ ʧʨʠʨʦʜʠ; ʨʦʟʚʠʪʦʢ ʧʨʠʨʦʜʠ ʪʘ ʣʶʜʩʪʚʘ 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʧʨʦʮʝʩ ʢʦʝʚʦʣʶʮʽʾ ï ʚʟʘʻʤʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʩʧʽʚʽʩʥʫʚʘʥʥʷ [15]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʩʠʭʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʻ 

ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʛʘʨʤʦʥʽʡʥʠʭ ʩʪʦʩʫʥʢʽʚ ʤʽʞ ʣʶʜʠʥʦʶ ʽ 

ʧʨʠʨʦʜʦʶ. ɰʭ ʨʦʟʚʠʪʦʢ ʩʧʨʠʷʻ ʚʽʜʧʦʚʽʜʘʣʴʥʦʤʫ ʩʪʘʚʣʝʥʥʶ ʜʦ ʜʦʚʢʽʣʣʷ, ʱʦ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʩʪʽ. 

ʈɽɸʃɯɿɸʎɯʗ ʇʈʀʅʎʀʇɯɺ ɽʂʆʃʆɻɯʏʅʆɻʆ ɼʀɿɸʁʅʋ  

2.1. ʑʦ ʪʘʢʝ ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ? 

ʋ ʩʫʯʘʩʥʦʤʫ ʨʦʟʫʤʽʥʥʽ çʝʢʦʜʠʟʘʡʥè ï ʮʝ ʩʢʣʘʜʥʠʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ 

ʢʦʤʧʣʝʢʩ, ʱʦ ʦʭʦʧʣʶʻ ʥʘʫʢʫ, ʦʩʚʽʪʫ, ʩʫʩʧʽʣʴʥʦ-ʧʨʘʢʪʠʯʥʫ ʪʘ ʧʨʦʻʢʪʥʫ 

ʜʽʷʣʴʥʽʩʪʴ. ʇʨʦʚʽʜʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʝʢʦʜʠʟʘʡʥʫ ʻ ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 
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ʩʠʪʫʘʮʽʾ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʢʫʣʴʪʫʨʠ ʱʦʜʦ ʧʦʪʨʝʙ ʪʘ ʮʽʥʥʦʩʪʝʡ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʯʝʨʝʟ ʭʫʜʦʞʥʽ ʨʽʟʥʦʚʠʜʠ ʦʙ'ʻʢʪʽʚ ʜʠʟʘʡʥʫ, ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʬʦʨʤʠ 

ʚʽʜʥʦʩʥʦ ʬʫʥʢʮʽʾ, ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʽʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʪʦʱʦ [6].  

ɽʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ ʩʪʘʚʠʪʴ ʩʦʙʽ ʟʘ ʤʝʪʫ ʩʪʚʦʨʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʧʦʪʨʝʙ ʣʶʜʠʥʠ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʨʽʚʥʦʚʘʛʠ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʩʥʦʚʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʮʴʦʛʦ ʚʠʜʫ ʜʠʟʘʡʥʫ ʻ, ʷʢ ʧʨʘʚʠʣʦ, ʞʠʪʣʦʚʽ ʡ ʛʦʩʧʦʜʘʨʩʴʢʽ 

ʥʘʜʙʫʜʦʚʠ, ʘ ʪʘʢʦʞ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʩʠʩʪʝʤʠ. ʊʘ, ʨʘʟʦʤ ʟ ʪʠʤ, ʝʢʦʣʦʛʽʯʥʠʡ 

ʜʠʟʘʡʥ ʧʝʨʝʜʙʘʯʘʻ ʮʽʣʽʩʥʠʡ ʧʽʜʭʽʜ, ʽ, ʚ ʧʨʠʥʮʠʧʽ, ʦʙôʻʢʪʘʤʠ ʜʠʟʘʡʥʫ ʤʦʞʫʪʴ 

ʙʫʪʠ ʜʦʚʽʣʴʥʽ ʦʙôʻʢʪʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ (ʪʦʙʪʦ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ 

ʩʚʦʾʭ ʧʦʪʨʝʙ) [5].  

ɽʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ ï ʦʜʥʘ ʟ ʦʩʪʘʥʥʽʭ ʧʘʨʘʜʠʛʤ ʙʘʯʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʧʣʘʥʝʪʘʨʥʠʭ ʨʝʘʣʽʡ, ʢʦʣʠ ʝʢʦʣʦʛʽʷ ʥʘʙʫʚʘʻ ʩʚʦʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫʞʝ ʚ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʚʽʪ ʦʭʦʧʠʣʘ ʭʚʠʣʷ ʝʢʦʜʠʟʘʡʥʫ, ʷʢʘ ʥʘʙʫʚʘʻ ʧʦʪʫʞʥʦʛʦ 

ʚʠʤʽʨʫ ʢʫʣʴʪʫʨʦʪʚʦʨʝʥʥʷ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦ ʥʝʩʧʨʠʷʪʣʠʚʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʪʘ ʚʩʝʩʚʽʪʥʴʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʢʨʠʟʠ. ɽʢʦʣʦʛʽʯʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʧʨʦʜʫʢʫʻ 

ʧʠʪʘʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʽ ʥʝ ʧʨʦʩʪʦ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʮʽʥʥʦʩʪʝʡ, ʥʘʜʮʽʥʥʦʩʪʝʡ, ʘ ʡ 

ʙʝʟʮʽʥʥʦʩʪʽ ʽʩʥʫʚʘʥʥʷ [7].  

ʈʘʟʦʤ ʟ ʪʠʤ, ʝʢʦʜʠʟʘʡʥ, ʽʩʥʫʻ ʥʘʨʽʚʥʽ ʟ ʦʯʝʚʠʜʥʠʤʠ ʪʘ ʟʚʠʯʘʡʥʠʤʠ 

ʚʠʤʦʛʘʤʠ ʢʨʘʩʠ, ʟʨʫʯʥʦʩʪʽ ʡ ʮʽʥʠ ʪʘ ʧʨʠʜʽʣʷʻ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ:  

ʩʧʦʞʠʚʘʥʥʶ ʨʝʩʫʨʩʽʚ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ, ʚʠʛʦʪʦʚʣʝʥʥʽ, ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ 

ʫʪʠʣʽʟʘʮʽʾ;  

ʧʦʭʦʜʞʝʥʥʶ ʤʘʪʝʨʽʘʣʽʚ ʱʦʜʦ ʨʦʟʨʘʭʫʥʢʫ ʜʝʷʢʠʭ ʘʩʧʝʢʪʽʚ, ʧʦʯʠʥʘʶʯʠ ʽʟ 

ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʨʦʙʥʠʢʦʤ (ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ) ʽ 

ʟʘʢʽʥʯʫʶʯʠ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʢʦʨʝʢʪʥʠʤ 

ʩʪʘʚʣʝʥʥʷʤ ʜʦ ʬʝʨʤʝʨʽʚ ʪʦʱʦ; 

ʙʝʟʧʝʮʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʨʦʙʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʰʢʦʜʠ ʟʜʦʨʦʚ'ʶ ʩʧʦʞʠʚʘʯʽʚ 

(ʢʦʨʠʩʪʫʚʘʯʽʚ), ʟʚʝʜʝʥʥʶ ʜʦ ʤʽʥʽʤʫʤʫ ʰʫʤʽʚ (ʰʫʤʦʽʟʦʣʷʮʽʷ), ʚʠʢʠʜʽʚ, 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚʽʙʨʘʮʽʾ ʪʦʱʦ;  
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ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʟʙʠʪʢʦʤ [7]. 

2.2. ʇʨʠʥʮʠʧʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ 

ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʩʪʠʢʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʟʤʽʥʘ ʢʣʽʤʘʪʫ, ʚʠʩʥʘʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʪʘ 

ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ ʥʘʙʫʚʘʻ 

ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʛʘʨʤʦʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ 

ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ. 

ʇʨʠʥʮʠʧʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʽʜʭʦʜʘʭ, ʱʦ ʦʭʦʧʣʶʶʪʴ 

ʨʽʟʥʽ ʜʠʩʮʠʧʣʽʥʠ, ʟʦʢʨʝʤʘ ʝʢʦʣʦʛʽʶ, ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʣʘʥʜʰʘʬʪʥʫ: 

ʚʟʘʻʤʥʝ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ: ʂʦʞʝʥ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʠ 

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʪʘʢ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʰʠʤʠ. 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ: ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʚʠʢʦʥʫʻ ʜʝʢʽʣʴʢʘ 

ʬʫʥʢʮʽʡ ʦʜʥʦʯʘʩʥʦ. 

ʤʥʦʞʠʥʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ɹʫʜʴ-ʷʢʘ ʬʫʥʢʮʽʷ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʯʝʨʝʟ ʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ. 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ: ʆʧʪʠʤʽʟʘʮʽʷ ʩʧʦʞʠʚʘʥʥʷ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʧʨʽʦʨʠʪʝʪ ʙʽʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ: ʇʝʨʝʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʚʽʜʥʦʚʣʶʚʘʥʠʤ 

ʙʽʦʣʦʛʽʯʥʠʤ ʨʝʩʫʨʩʘʤ ʟʘʤʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʚʽʜʥʦʚʣʶʚʘʥʠʭ ʧʨʠʨʦʜʥʠʭ ʥʘʜʨ. 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ: ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʚʠʜʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʪʘ ʧʦʩʠʣʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʽʥʪʝʛʨʘʮʽʷ ʧʨʠʨʦʜʥʠʭ ʤʦʜʝʣʝʡ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʩʪʨʫʢʪʫʨ ʷʢ ʦʩʥʦʚʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʠʟʘʡʥʫ [4]. 

2.3. ʇʨʠʢʣʘʜʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ 

ʇʨʠʢʣʘʜʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʷʢ ʤʦʞʥʘ ʧʦʻʜʥʫʚʘʪʠ 

ʝʩʪʝʪʠʢʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʱʦ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʠʣʶ ʤʘʡʙʫʪʥʴʦʛʦ. 

ɽʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʻ ʷʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʪʦʛʦ, ʷʢ ʤʦʞʥʘ 

ʧʦʻʜʥʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʢʦʤʬʦʨʪ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʜʦʚʢʽʣʣʷ. 
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ʆʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʫ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ: 

ʟʝʣʝʥʽ ʙʫʜʽʚʣʽ (Green Buildings) ʚʢʣʶʯʘʶʪʴ ʟʘʭʦʜʠ, ʷʢʽ ʻ ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʠʤʠ ʪʘ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʤʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʣʽ. 

ʂʦʥʮʝʧʮʽʷ ʟʝʣʝʥʠʭ ʙʫʜʽʚʝʣʴ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʩʝʙʽʯʥʫ ʤʽʥʽʤʽʟʘʮʽʶ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʪʘ ʤʘʢʩʠʤʽʟʘʮʽʶ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʙʫʜʽʚʣʽ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʪʘ ʤʝʰʢʘʥʮʽʚ; 

 

ʈʠʩ. 2.3.1. ʂʦʥʮʝʧʮʽʷ ʟʝʣʝʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. (ɻʨʘʬʽʢʘ: theconstructor.org) 

https://www.pnnl.gov/explainer-articles/green-

buildings#:~:text=Green%20buildings%20incorporate%20measures%20that,natural

%20environment%20and%20human%20occupants. 

  

ʈʠʩ. 2.3.2. ɿʝʣʝʥʽ ʙʫʜʠʥʢʠ (https://constructive-voices.com/japan-top-green-

buildings/) 

ʧʘʩʠʚʥʽ ʙʫʜʠʥʢʠ (Passive Houses) ï ʮʝ ʘʨʭʽʪʝʢʪʫʨʥʽ ʧʨʦʻʢʪʠ, ʱʦ 

ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʟʘʚʜʷʢʠ ʪʝʧʣʦʽʟʦʣʷʮʽʾ, 

https://www.pnnl.gov/explainer-articles/green-buildings#:~:text=Green%20buildings%20incorporate%20measures%20that,natural%20environment%20and%20human%20occupants
https://www.pnnl.gov/explainer-articles/green-buildings#:~:text=Green%20buildings%20incorporate%20measures%20that,natural%20environment%20and%20human%20occupants
https://www.pnnl.gov/explainer-articles/green-buildings#:~:text=Green%20buildings%20incorporate%20measures%20that,natural%20environment%20and%20human%20occupants
https://constructive-voices.com/japan-top-green-buildings/
https://constructive-voices.com/japan-top-green-buildings/
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ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤ ʚʽʢʥʘʤ ʪʘ ʦʨʽʻʥʪʘʮʽʾ ʙʫʜʽʚʣʽ ʚʽʜʥʦʩʥʦ ʩʦʥʮʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʦʧʘʣʝʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ. 

 

ʈʠʩ. 2.3.3. ʇʘʩʠʚʥʠʡ ʙʫʜʠʥʦʢ (https://www.kore-system.com/10-reasons-

why-you-should-build-a-passive-house/) 

ʙʫʜʽʚʣʽ ʟ ʚʪʦʨʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ  (Recycled Materials).  ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʝʨʝʚʠʥʠ, ʧʣʘʩʪʠʢʫ ʯʠ ʤʝʪʘʣʫ) ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ. ʈʝʛʝʥʝʨʦʚʘʥʽ ʙʫʜʽʚʝʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʝʨʝʞʠʣʠ ʙʫʤ ʧʦʧʫʣʷʨʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 

ʧʽʜʚʠʱʫʻ ʦʙʽʟʥʘʥʽʩʪʴ ʥʝ ʣʠʰʝ ʧʨʦ ʾʭʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ, ʘʣʝ ʡ ʧʨʦ ʧʦʪʝʥʮʽʘʣ 

ʬʽʥʘʥʩʦʚʦʾ ʚʠʛʦʜʠ. 

  

ʈʠʩ. 2.3.4. ɺʽʜʥʦʚʣʝʥʝ ʙʫʜʽʚʥʠʮʪʚʦ 

(https://www.habitusliving.com/articles/reclaimed-construction-top-ten-sustainable-

building-materials) 

ʂʘʨʰʝʨʠʥʛ ʽ ʝʢʦʣʦʛʽʯʥʽ ʤʦʙʽʣʴʥʽ ʩʝʨʚʽʩʠ ʮʝ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ 

ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, ʚʝʣʦʩʠʧʝʜʽʚ ʪʘ ʽʥ. (ʥʘʧʨʠʢʣʘʜ, Zipcar, 

Lime, Bird). ʊʘʢʦʞ ʧʦʧʫʣʷʨʥʽ ʤʦʜʝʣʽ ʤʽʢʨʦʤʦʙʽʣʴʥʦʩʪʽ: ʝʣʝʢʪʨʦʩʢʫʪʝʨʠ, 

ʤʦʥʦʢʦʣʝʩʘ, ʷʢʽ ʩʢʦʨʦʯʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʘʚʪʽʚʦʢ ʫ ʤʽʩʪʘʭ. 

https://www.kore-system.com/10-reasons-why-you-should-build-a-passive-house/
https://www.kore-system.com/10-reasons-why-you-should-build-a-passive-house/
https://www.habitusliving.com/articles/reclaimed-construction-top-ten-sustainable-building-materials
https://www.habitusliving.com/articles/reclaimed-construction-top-ten-sustainable-building-materials
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ʈʠʩ. 2.3.5. ʂʘʨʰʝʨʠʥʛ 

(https://life.pravda.com.ua/society/2016/09/12/217764/) 

ʎʠʬʨʦʚʠʡ ʜʠʟʘʡʥ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʽʨʪʫʘʣʴʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʪʘ ʩʝʨʚʽʩʘʤʠ, 

ʱʦ ʟʤʝʥʰʫʶʪʴ ʧʦʪʨʝʙʫ ʫ ʬʽʟʠʯʥʠʭ ʨʝʩʫʨʩʘʭ: 

 ʝʣʝʢʪʨʦʥʥʽ ʢʥʠʛʠ ʪʘ ʞʫʨʥʘʣʠ (eBooks). ɿʘʤʽʩʪʴ ʜʨʫʢʫ ʧʘʧʝʨʦʚʠʭ ʢʥʠʛ ʽ 

ʞʫʨʥʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʮʠʬʨʦʚʽ ʬʦʨʤʘʪʠ, ʜʦʩʪʫʧʥʽ ʥʘ ʧʨʠʩʪʨʦʷʭ (Kindle, 

Apple Books);  

ʚʽʨʪʫʘʣʴʥʽ ʜʦʢʫʤʝʥʪʠ ʪʘ ʧʽʜʧʠʩʠ. ʉʝʨʚʽʩʠ ʥʘ ʢʰʪʘʣʪ DocuSign ʘʙʦ Adobe 

Sign ʫʩʫʚʘʶʪʴ ʧʦʪʨʝʙʫ ʚ ʧʘʧʝʨʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ;  

ʮʠʬʨʦʚʘ ʤʫʟʠʢʘ ʪʘ ʬʽʣʴʤʠ. ʇʦʪʦʢʦʚʽ ʧʣʘʪʬʦʨʤʠ (Spotify, Netflix) 

ʟʘʤʽʥʶʶʪʴ ʬʽʟʠʯʥʽ ʥʦʩʽʾ, ʪʘʢʽ ʷʢ CD, DVD, ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʫʶʯʠ ʧʣʘʩʪʠʢʦʚʽ 

ʚʽʜʭʦʜʠ; 

ʦʥʣʘʡʥ-ʩʝʨʚʽʩʠ ʥʘ ʢʰʪʘʣʪ ʚʽʨʪʫʘʣʴʥʠʭ ʟʫʩʪʨʽʯʝʡ ʪʘ ʢʦʥʬʝʨʝʥʮʽʡ: 

ʽʥʩʪʨʫʤʝʥʪʠ Zoom, Microsoft Teams, Google Meet ʩʢʦʨʦʯʫʶʪʴ ʧʦʪʨʝʙʫ ʫ 

ʬʽʟʠʯʥʠʭ ʧʦʜʦʨʦʞʘʭ, ʱʦ ʟʥʠʞʫʻ ʚʠʢʠʜʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ;  

ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ (Cloud Computing), ʩʝʨʚʽʩʠ Amazon Web Services, 

Google Cloud ʪʘ ʽʥʰʽ ʟʤʝʥʰʫʶʪʴ ʧʦʪʨʝʙʫ ʢʦʤʧʘʥʽʡ ʫ ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʘʭ, 

ʦʧʪʠʤʽʟʫʶʯʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ; 

ʚʽʨʪʫʘʣʴʥʽ ʧʨʦʩʪʦʨʠ ʪʘʢʽ ʷʢ ʚʽʨʪʫʘʣʴʥʽ ʚʠʩʪʘʚʢʠ ʪʘ ʛʘʣʝʨʝʾ. ʇʨʦʚʝʜʝʥʥʷ 

ʧʦʜʽʡ ʫ ʚʽʨʪʫʘʣʴʥʠʭ ʬʦʨʤʘʪʘʭ (ʥʘʧʨʠʢʣʘʜ, ʚʽʨʪʫʘʣʴʥʽ ʤʫʟʝʾ Google Arts & 

https://life.pravda.com.ua/society/2016/09/12/217764/
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Culture) ʟʘʤʽʥʶʻ ʬʽʟʠʯʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʟʘʭʦʜʽʚ, ʟʥʠʞʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ; 

ʤʦʜʝʣʶʚʘʥʥʷ ʫ 3D-ʜʠʟʘʡʥʽ. ʇʨʦʛʨʘʤʠ, ʷʢ-ʦʪ Blender, AutoCAD ʘʙʦ Unreal 

Engine, ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʮʠʬʨʦʚʽ ʧʨʦʪʦʪʠʧʠ ʧʨʦʜʫʢʪʽʚ, ʙʫʜʽʚʝʣʴ ʯʠ 

ʽʥʪʝʨ'ʻʨʽʚ, ʱʦ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʬʽʟʠʯʥʠʭ ʤʘʢʝʪʽʚ; 

ʚʽʨʪʫʘʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ VR 

(ʥʘʧʨʠʢʣʘʜ, Google Expeditions) ʟʘʤʽʥʶʶʪʴ ʧʦʪʨʝʙʫ ʫ ʬʽʟʠʯʥʠʭ ʧʦʜʦʨʦʞʘʭ ʘʙʦ 

ʣʘʙʦʨʘʪʦʨʽʷʭ. 

ɽʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ ʫ ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʘʭ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʟʤʝʥʰʫʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ: ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʫʪʠʣʽʟʘʮʽʾ. ʋ ʩʴʦʛʦʜʝʥʥʽ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʥʘʙʫʚʘʻ: ʝʢʦʣʦʛʽʯʥʝ ʧʘʢʫʚʘʥʥʷ (ʙʽʦʨʦʟʢʣʘʜʥʝ ʧʘʢʫʚʘʥʥʷ, ʙʘʛʘʪʦʨʘʟʦʚʽ ʫʧʘʢʦʚʢʠ, 

ʚʦʩʢʦʚʠʡ ʧʘʧʽʨ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʽʚ (Uf.Bee), ʧʦʣʽʛʨʘʬʽʷ ʟ ʢʚʽʪʫʯʦʛʦ ʧʘʧʝʨʫ 

ʪʘ ʧʝʨʝʨʦʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (Brinjal, ʇɸʇɽʈɯʗ), ʧʨʦʨʦʩʪʘʶʯʽ ʦʣʽʚʮʽ (Lɯɼɽʈʄ, 

Brinjal), ʝʢʦʪʦʨʙʠʥʢʠ ʪʘ ʰʦʧʝʨʠ (ɹʆʈʉɸ), ʙʘʤʙʫʢʦʚʽ ʟʫʙʥʽ ʱʽʪʢʠ (Zero Waste 

Store), ʝʢʦʤʝʙʣʽ (ReWood), ʝʢʦʣʦʛʽʯʥʠʡ ʧʦʩʫʜ (ʜʝʨʝʚôʷʥʽ ʩʪʦʣʦʚʽ ʧʨʠʣʘʜʠ ʪʘ 

ʧʦʩʫʜ (GROWOOD), ʙʘʤʙʫʢʦʚʽ ʪʨʫʙʦʯʢʠ ʜʣʷ ʥʘʧʦʾʚ (GreenTalk), ʥʘʪʫʨʘʣʴʥʘ 

ʢʦʩʤʝʪʠʢʘ, ʛʘʜʞʝʪʠ ʪʘ ʘʢʩʝʩʫʘʨʠ (ʩʦʥʷʯʥʽ ʟʘʨʷʜʥʽ ʧʨʠʩʪʨʦʾ, ʛʘʜʞʝʪʠ ʟʽ 

ʟʤʝʥʰʝʥʠʤ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ), ʝʢʦʣʦʛʽʯʥʽ ̔ ʛʨʘʰʢʠ (ʚʠʨʦʙʠ ʟ ʜʝʨʝʚʠʥʠ (FSC), 

ʘʙʦ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʣʘʩʪʠʢʫ (Green Toys), ʢʦʥʩʪʨʫʢʪʦʨʠ ʟ ʝʢʦʧʣʘʩʪʠʢʫ, LEGO 

ʚʠʨʦʙʣʷʻ ʜʝʪʘʣʽ ʟʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʙʽʦʧʣʘʩʪʠʢʫ ʥʘ ʦʩʥʦʚʽ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ, 

ʝʢʦʣʦʛʽʯʥʽ ʩʚʽʯʢʠ ʟ ʩʦʻʚʦʛʦ ʘʙʦ ʙʜʞʦʣʠʥʦʛʦ ʚʦʩʢʫ (Flame Candle Studio, Happy 

Candles, ʇʨʦʩʪʦ ʄʠʢʦʣʢʘ), ʦʜʷʛ ʽ ʚʟʫʪʪʷ ʟ ʝʢʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (Ksenia 

Schnaider (ʜʞʠʥʩʠ ʟʽ ʚʪʦʨʠʥʥʦʾ ʪʢʘʥʠʥʠ), DevoHome (ʢʦʥʦʧʣʷʥʠʡ ʪʝʢʩʪʠʣʴ) ʪʘ 

ʙʘʛʘʪʦ ʽʥ. 

ʆʪʞʝ, ʨʝʘʣʽʟʘʮʽʷ ʧʨʠʥʮʠʧʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʨʦʟʛʣʷʥʫʪʘ ʥʘ 

ʧʨʠʢʣʘʜʘʭ, ʚʠʟʥʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, 

ʪʘʢʠʭ ʷʢ ʚʪʦʨʠʥʥʘ ʩʠʨʦʚʠʥʘ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ 

ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ. ʇʨʠʢʣʘʜʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʧʦʢʘʟʫʶʪʴ, ʷʢ ʣʶʜʩʪʚʦ ʤʦʞʝ 

ʩʪʚʦʨʶʚʘʪʠ ʢʦʤʬʦʨʪʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʥʝ ʨʫʡʥʫʶʯʠ ʧʨʠʨʦʜʫ, ʬʦʨʤʫʶʯʠ ʫ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʜʦʚʢʽʣʣʷ. 
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2.4. ɺʠʨʦʙʥʠʮʪʚʦ ʝʢʦʪʦʚʘʨʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ 

ʟʫʧʠʥʠʤʦʩʷ ʥʘ ʧʦʣʽʛʨʘʬʽʾ ʟ ʢʚʽʪʫʯʦʛʦ ʧʘʧʝʨʫ ʪʘ ʧʝʨʝʨʦʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʇʘʧʽʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʙʫʜʴ ʜʝ ʜʣʷ ʨʽʟʥʦʾ ʧʦʣʽʛʨʘʬʽʾ, ʧʨʦʪʝ ʟ ʨʦʟʚʠʪʢʦʤ 

ʧʝʨʝʨʦʙʢʠ ʡʦʛʦ ʫ ɦ ʦʩʴ ʥʦʚʝ ʟ'ʷʚʠʚʩʷ ʥʦʚʠʡ ʚʠʜ ï ʢʚʽʪʫʯʠʡ ʧʘʧʽʨ. ʁʦʛʦ ʨʦʟʨʦʙʢʘ 

ʥʝ ʧʦʪʨʝʙʫʻ ʚʠʨʫʙʫʚʘʥʥʷ ʜʝʨʝʚ, ʣʠʰʝ ʧʝʨʝʨʦʙʢʘ ʤʘʢʫʣʘʪʫʨʠ ʪʘ ʜʦʜʘʚʘʥʥʷ ʜʦ ʥʝʾ 

ʥʘʩʽʥʥʷ ʨʦʩʣʠʥ. ʇʽʩʣʷ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʝʡ ʧʘʧʽʨ ʩʣʫʛʫʚʘʪʠʤʝ ʷʢ ʧʦʯʘʪʦʢ 

ʜʣʷ ʦʟʝʣʝʥʽʥʥʷ ɿʝʤʣʽ. ɽʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʢʚʽʪʫʯʦʛʦ ʧʘʧʝʨʫ ʚʢʣʶʯʘʶʪʴ: ʦʯʠʱʝʥʥʷ 

ʪʘ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʢʫʣʘʪʫʨʠ; ʤʘʢʫʣʘʪʫʨʘ ʟʤʽʰʫʻʪʴʩʷ ʟ ʚʦʜʦʶ, ʫʪʚʦʨʶʶʯʠ 

ʮʝʣʶʣʦʟʥʫ ʤʘʩʫ, ʜʦ ʷʢʦʾ ʜʦʜʘʻʪʴʩʷ ʥʘʩʽʥʥʷ ʨʦʩʣʠʥ; ʩʫʤʽʰ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʦ 

ʩʧʝʮʽʘʣʴʥʽʡ ʩʽʪʮʽ, ʚʠʜʘʣʷʻʪʴʩʷ ʟʘʡʚʘ ʚʦʣʦʛʘ, ʘ ʧʘʧʽʨ ʩʫʰʠʪʴʩʷ; ʛʦʪʦʚʠʡ ʧʘʧʽʨ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʣʽʛʨʘʬʽʯʥʦʾ, ʧʘʢʫʚʘʣʴʥʦʾ, ʨʝʢʣʘʤʥʦʾ ʧʨʦʜʫʢʮʽʾ [7]. 

ʉʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʘʧʝʨʫ ʟ ʥʘʩʽʥʥʷʤ ï ʧʦʣʽʛʨʘʬʽʷ: ɺʠʛʦʪʦʚʣʝʥʥʷ 

ʚʽʟʠʪʽʚʦʢ, ʣʠʩʪʽʚʦʢ, ʟʘʧʨʦʰʝʥʴ, ʨʝʢʣʘʤʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɽʢʦʣʦʛʽʯʥʠʡ ʧʘʧʽʨ ʜʦʜʘʻ 

ʮʽʥʥʦʩʪʽ ʙʨʝʥʜʫ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʪʫʨʙʦʪʫ ʧʨʦ ʜʦʚʢʽʣʣʷ; ʧʘʢʫʚʘʥʥʷ: ɽʢʦʣʦʛʽʯʥʽ 

ʢʦʨʦʙʢʠ, ʧʘʢʝʪʠ, ʝʪʠʢʝʪʢʠ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦ ʩʚʽʜʦʤʠʭ ʚʠʨʦʙʥʠʢʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦʚʘʨʽʚ ʨʫʯʥʦʾ ʨʦʙʦʪʠ, ʦʨʛʘʥʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ; ʨʝʢʣʘʤʥʘ 

ʧʨʦʜʫʢʮʽʷ: ʃʠʩʪʽʚʢʠ, ʷʢʽ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʥʘ ʧʦʩʘʜʠʪʠ ʚ ˇʨʫʥʪ. 

 

ʈʠʩ. 2.4.1. ʇʨʠʢʣʘʜʠ ʧʦʣʽʛʨʘʬʽʾ ʟ ʢʚʽʪʫʯʦʛʦ ʧʘʧʝʨʫ ʪʘ ʧʝʨʝʨʦʙʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (https://www.instagram.com/brinjal_product/, 

https://www.instagram.com/p/C22MNZEtqlm/) 

https://www.instagram.com/brinjal_product/
https://www.instagram.com/p/C22MNZEtqlm/)
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ɺʠʨʦʙʥʠʢʦʤ ʥʘʜʘʶʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʧʘʧʝʨʫ. ʇʦ-ʧʝʨʰʝ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʤʦʯʠʪʠ ʧʘʧʽʨ ʫ ʚʦʜʽ ʥʘ 2ï3 ʛʦʜʠʥʠ. ʇʦ- ʜʨʫʛʝ, 

ʧʽʜʛʦʪʫʚʘʪʠ ˇʨʫʥʪ, ʧʦʢʣʘʚʰʠ ʧʘʧʽʨ  ̔ʧʨʠʩʠʧʘʚʰʠ ʪʦʥʢʠʤ ʰʘʨʦʤ ʟʝʤʣʽ. ʇʨʠ 

ʨʝʛʫʣʷʨʥʦʤʫ ʧʦʣʠʚʽ, ʧʝʨʰʽ ʧʘʨʦʩʪʢʠ ʟôʷʚʣʷʪʴʩʷ ʯʝʨʝʟ 5ï10 ʜʥʽʚ [13]. 

 

ʈʠʩ. 2.4.2. ʉʭʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʚʽʪʫʯʦʛʦ ʧʘʧʝʨʫ (ʚʣʘʩʥʘ ʨʦʟʨʦʙʢʘ) 

ʇʨʦʧʦʥʫʻʤʦ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʽʥʰʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʧʽʜʭʦʜʦʤ ʫ ʜʠʟʘʡʥʽ ʪʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʢʫʚʘʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ï ʧʨʦʨʦʩʪʘʶʯʠʡ ʦʣʽʚʝʮʴ. ɿʚʠʯʘʡʥʽ ʦʣʽʚʮʽ ʻ 

ʱʦʜʝʥʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʷʢ ʜʣʷ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʜʣʷ ʥʦʪʘʪʦʢ ʫ ʱʦʜʝʥʥʠʢ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʦʩʫʚʘʥʥʷ ʤʝʪʠ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʫ ʜʠʟʘʡʥʽ ʙʫʚ 

ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʦʨʦʩʪʘʶʯʠʡ ʦʣʽʚʝʮʴ. 

ʉʪʚʦʨʝʥʥʷ ʦʣʽʚʮʷ ʟ ʥʘʩʽʥʥʷʤ: ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʘ ʜʝʨʝʚʠʥʘ ʘʙʦ 

ʧʝʨʝʨʦʙʣʝʥʠʡ ʧʘʧʽʨ; ʫ ʢʽʥʮʽ ʦʣʽʚʮʷ ʨʦʟʤʽʱʫʻʪʴʩʷ ʙʽʦʨʦʟʯʠʥʥʘ ʢʘʧʩʫʣʘ ʟ 

ʥʘʩʽʥʥʷʤ, ʷʢʘ ʨʦʟʯʠʥʷʻʪʴʩʷ ʧʨʠ ʧʨʦʩʘʜʮʽ ʫ ˇʨʫʥʪ. ʆʣʽʚʮʽ ʧʦʢʨʠʚʘʶʪʴʩʷ 

ʥʘʪʫʨʘʣʴʥʠʤ ʣʘʢʦʤ ʜʣʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʧʽʩʣʷ ʯʦʛʦ ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. 

ʈʠʩ. 2.4.3. ʇʨʦʨʦʩʪʘʶʯʽ ʦʣʽʚʮʽ (https://www.instagram.com/brinjal_product/) 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʣʽʚʮʽʚ ʽʟ ʥʘʩʽʥʥʷʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʰʢʽʣ, ʦʬʽʩʽʚ ʽ 

ʜʦʤʘʰʥʴʦʛʦ  ʚʠʢʦʨʠʩʪʘʥʥʷ;  ʚ  ʷʢʦʩʪʽ  ʢʦʨʧʦʨʘʪʠʚʥʠʭ  ʧʦʜʘʨʫʥʢʽʚ ʜʣʷ 

https://www.instagram.com/brinjal_product/%20)
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ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʤʽʜʞʫ ʢʦʤʧʘʥʽʾ; ʦʟʝʣʝʥʝʥʥʷ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. ʂʦʣʠ 

ʧʨʦʨʦʩʪʘʶʯʠʡ ʦʣʽʚʝʮʴ ʩʪʘʥʝ ʥʘʜʪʦ ʢʦʨʦʪʢʠʤ, ʨʘʜʷʪʴ ʚʩʪʘʚʠʪʠ ʡʦʛʦ ʢʘʧʩʫʣʫ ʫ 

ˇʨʫʥʪ ʥʘ ʛʣʠʙʠʥʫ 2ï3 ʩʤ ʪʘ ʧʦʣʠʚʘʪʠ, ʧʽʜʪʨʠʤʫʶʯʠ ʚʦʣʦʛʽʩʪʴ. ʏʝʨʝʟ ʜʝʢʽʣʴʢʘ 

ʜʥʽʚ ʥʘʩʽʥʥʷ ʧʦʯʥʝ ʧʨʦʨʦʩʪʘʪʠ [8]. 

 

ʈʠʩ. 2.4.4. ʉʭʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʨʦʩʪʘʶʯʦʛʦ ʦʣʽʚʮʷ (ʚʣʘʩʥʘ ʨʦʟʨʦʙʢʘ) 

 

ɺʀʉʅʆɺʂʀ 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ ʚʠʩʪʫʧʘʻ ʝʬʝʢʪʠʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. ɺʽʥ ʩʧʨʠʷʻ 

ʛʘʨʤʦʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ, ʟʤʝʥʰʫʶʯʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʋ ʧʨʦʚʝʜʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʜʠʟʘʡʥʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʜʝʷʭ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ, ʷʢʽ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʝʢʦʣʦʛʽʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ ʪʘ ʬʽʣʦʩʦʬʽʾ ʝʢʦʣʦʛʽʾ. ʎʝ ʩʪʚʦʨʶʻ 

ʫʤʦʚʠ ʜʣʷ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʢʦʥʪʝʢʩʪʽ ʟʙʝʨʝʞʝʥʥʷ 

ʜʦʚʢʽʣʣʷ. 

ʈʦʟʨʦʙʣʝʥʽ ʧʨʠʥʮʠʧʠ, ʪʘʢʽ ʷʢ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʨʽʦʨʠʪʝʪ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʤʦʜʝʣʝʡ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʚ ʜʠʟʘʡʥʽ. 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʨʘʢʪʠʢ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʜʠʟʘʡʥʫ ʫ ʪʘʢʠʭ ʩʬʝʨʘʭ, ʷʢ ʘʨʭʽʪʝʢʪʫʨʘ, ʮʠʬʨʦʚʽ ʧʨʦʜʫʢʪʠ ʪʘ ʩʧʦʞʠʚʯʽ ʪʦʚʘʨʠ, 

ʻ ʜʽʻʚʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʝʣʝʥʽ ʙʫʜʠʥʢʠ, 

ʝʣʝʢʪʨʦʤʦʙʽʣʽ, ʚʽʨʪʫʘʣʴʥʽ ʩʝʨʚʽʩʠ ʪʘ ʪʦʚʘʨʠ ʟ ʚʪʦʨʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʪʘʶʪʴ 

ʧʨʠʢʣʘʜʘʤʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʩʠʩʪʝʤ. 
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ɽʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ, 

ʜʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʘʣʘʥʩ ʤʽʞ ʨʦʟʚʠʪʢʦʤ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʟʙʝʨʝʞʝʥʥʷʤ ʧʨʠʨʦʜʠ. 

ʁʦʛʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʚʠʤʘʛʘʻ ʽʥʪʝʛʨʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʤʽʥʠ 

ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʠʨʽʚ ʩʫʩʧʽʣʴʩʪʚʘ, ʜʝ ʣʶʜʠʥʘ ʪʘ ʧʨʠʨʦʜʘ ʩʧʽʚʽʩʥʫʶʪʴ ʫ ʛʘʨʤʦʥʽʾ. 

ʎʝ ʥʝ ʣʠʰʝ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʧʦʪʨʝʙʘʤ, ʘ ʡ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʧʣʘʥʝʪʠ 

ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ. 
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ʄʠʨʦʥʝʥʢʦ ɸʥʥʘ ɯʛʦʨʽʚʥʘ 

ʟʜʦʙʫʚʘʯʢʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ 

(ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ 1 ʢʫʨʩʫ 

ʂʝʨʽʚʥʠʢ: ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʜʠʟʘʡʥʫ  

ɻʝʪʴʤʘʥ ʆʢʩʘʥʘ ʇʘʚʣʽʚʥʘ 

 

ʈʆɿʈʆɹʂɸ ʌɯʈʄʆɺʆɻʆ ʉʊʀʃʖ ɼʃʗ ʂʆʊʆʂɸʌɽ 

ʆʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʽʤʽʜʞʫ ʦʨʛʘʥʽʟʘʮʽʾ ʻ ʬʽʨʤʦʚʠʡ 

ʩʪʠʣʴ ï ʚʘʞʣʠʚʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʧʦʟʠʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ 

ʜʦ ʙʨʝʥʜʫ. ʁʦʛʦ ʥʘʷʚʥʽʩʪʴ ʜʦʧʦʤʘʛʘʻ ʢʦʤʧʘʥʽʷʤ ʚʠʜʽʣʠʪʠʩʷ ʩʝʨʝʜ ʢʦʥʢʫʨʝʥʪʽʚ, 

ʧʽʜʚʠʱʠʪʠ ʚʧʽʟʥʘʚʘʥʽʩʪʴ, ʟʘʣʫʯʠʪʠ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ ʪʘ ʧʘʨʪʥʝʨʽʚ, ʘ ʪʘʢʦʞ 

ʟʤʽʮʥʠʪʠ ʜʦʚʽʨʫ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʧʦʣʝʛʰʠʪʠ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ, 

ʣʶʜʩʴʢʠʭ, ʬʽʥʘʥʩʦʚʠʭ ʡ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʈʦʟʨʦʙʢʘ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʪʘʢʠʭ ʩʧʝʮʠʬʽʯʥʠʭ 

ʟʘʢʣʘʜʽʚ ʷʢ ʢʦʪʦʢʘʬʝ, ʚʽʟʫʘʣʴʥʠʡ ʦʙʨʘʟ ʷʢʠʭ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ ʘʩʦʮʽʘʮʽʾ ʟ 

ʟʘʪʠʰʢʦʤ, ʪʝʧʣʦʤ, ʣʶʙʦʚ'ʶ ʜʦ ʪʚʘʨʠʥ ʪʘ ʷʢʽʩʥʠʤ ʩʝʨʚʽʩʦʤ. 

ɼʘʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʻʜʠʥʠʡ ʽ ʚʧʽʟʥʘʚʘʥʠʡ ʦʙʨʘʟ 

ʟʘʢʣʘʜʫ, ʷʢʠʡ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʥʘ ʡʦʛʦ ʽʤʽʜʞ ʪʘ ʨʦʟʚʠʪʦʢ. ʉʝʨʝʜ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ: 

ʨʦʟʨʦʙʢʘ ʣʦʛʦʪʠʧʫ, ʚʠʙʽʨ ʢʦʣʴʦʨʦʚʦʾ ʛʘʤʠ, ʧʽʜʙʽʨ ʰʨʠʬʪʽʚ, ʩʪʚʦʨʝʥʥʷ ʜʠʟʘʡʥʫ 

ʨʝʢʣʘʤʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʚʽʟʠʪʽʚʦʢ, ʤʝʥʶ, ʩʫʚʝʥʽʨʽʚ, ʤʝʨʯʫ), ʽʣʶʩʪʨʘʮʽʡ, ʻʜʠʥʦʾ 

ʜʠʟʘʡʥ-ʩʠʩʪʝʤʠ ʪʘ ʽʥ. 

ɿʘʚʜʷʢʠ ʫʥʽʢʘʣʴʥʦʤʫ ʚʽʟʫʘʣʴʥʦʤʫ ʦʙʨʘʟʫ ʢʦʪʦʢʘʬʝ ʟʤʦʞʫʪʴ: ʜʦʩʷʛʪʠ 

ʣʝʛʢʦʛʦ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʩʚʦʾʤʠ ʢʣʽʻʥʪʘʤʠ ʾʭʥʴʦʛʦ ʙʨʝʥʜʫ, ʚʠʜʽʣʠʪʠʩʷ ʩʝʨʝʜ 

ʢʦʥʢʫʨʝʥʪʽʚ, ʟʜʦʙʫʪʠ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ ʥʘ ʨʠʥʢʫ, ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʮʽʣʴʦʚʦʾ 

ʘʫʜʠʪʦʨʽʾ, ʩʪʚʦʨʠʪʠ ʝʤʦʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʚʽʜʚʽʜʫʚʘʯʘʤʠ, ʷʢʠʡ ʩʧʦʥʫʢʘʪʠʤʝ ʾʭ 

ʧʦʚʝʨʪʘʪʠʩʷ ʟʥʦʚʫ ʽ ʟʥʦʚʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʟʨʦʩʪʘʶʯʽʡ ʧʦʧʫʣʷʨʥʦʩʪʽ ʢʦʪʦʢʘʬʝ ʷʢ ʥʦʚʠʭ 

ʬʦʨʤʘʪʽʚ ʜʦʟʚʽʣʣʷ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʝʣʝʤʝʥʪʠ ʢʘʚôʷʨʥʽ ʪʘ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ 

ʧʨʦʩʪʦʨʫ. ɺʦʥʠ ʩʣʫʛʫʶʪʴ ʤʽʩʮʝʤ, ʜʝ ʤʦʞʥʘ ʚʽʜʚʦʣʽʢʪʠʩʷ ʚʽʜ ʤʽʩʴʢʦʛʦ ʛʘʤʦʨʫ, 

ʥʝʛʘʪʠʚʥʠʭ ʜʫʤʦʢ ʪʘ ʥʘʩʦʣʦʜʠʪʠʩʷ ʢʦʤʧʘʥʽʻʶ ʧʫʭʥʘʩʪʠʭ ʢʦʪʠʢʽʚ. ʌʽʨʤʦʚʠʡ 

ʩʪʠʣʴ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʫʥʽʢʘʣʴʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʦʙʨʘʟ ʢʦʪʦʢʘʬʝ, ʷʢʠʡ ʩʧʨʠʷʪʠʤʝ 
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ʩʪʚʦʨʝʥʥʶ ʟʘʪʠʰʥʦʾ ʪʘ ʨʦʟʩʣʘʙʣʷʶʯʦʾ ʘʪʤʦʩʬʝʨʠ ʟʘʢʣʘʜʫ ʪʘ ʩʧʦʥʫʢʘʪʠʤʝ 

ʚʽʜʚʽʜʘʪʠ ʡʦʛʦ ʟʥʦʚʫ.  

ʄʝʪʘ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʨʦʣʽ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ, ʘ ʩʘʤʝ ʣʦʛʦʪʠʧʫ, 

ʢʦʣʴʦʨʦʚʦʾ ʛʘʤʠ ʪʘ ʰʨʠʬʪʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʥʝʧʦʚʪʦʨʥʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʨʘʟʫ 

ʢʦʪʦʢʘʬʝ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʚʧʽʟʥʘʚʘʥʦʩʪʽ ʙʨʝʥʜʫ, ʩʪʚʦʨʝʥʥʶ 

ʟʘʪʠʰʥʦʾ ʘʪʤʦʩʬʝʨʠ, ʷʢʘ ʚʠʢʣʠʢʘʪʠʤʝ ʧʦʟʠʪʠʚʥʽ ʝʤʦʮʽʾ ʫ ʚʽʜʚʽʜʫʚʘʯʽʚ ʪʘ 

ʩʧʦʥʫʢʘʪʠʤʝ ʾʭ ʜʦ ʧʦʚʪʦʨʥʠʭ ʚʽʜʚʽʜʫʚʘʥʴ ʟʘʢʣʘʜʫ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʡʦʛʦ ʽʥʰʠʤ 

ʣʶʜʷʤ. 

ɿʘʚʜʘʥʥʷ: ɺʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ, ʷʢʽ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʜʘʶʪʴ ʢʦʥʮʝʧʮʽʶ ʟʘʪʠʰʢʫ, ʜʦʤʘʰʥʴʦʾ ʘʪʤʦʩʬʝʨʠ ʪʘ 

ʧʨʠʭʠʣʴʥʦʩʪʽ ʜʦ ʢʦʪʽʚ. ʉʪʚʦʨʠʪʠ ʚʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ, ʷʢʽ ʤʘʶʪʴ 

ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʙʨʝʥʜʫ ʢʦʪʦʢʘʬʝ. ɼʦʚʝʩʪʠ ʚʘʞʣʠʚʽʩʪʴ 

ʥʘʷʚʥʦʩʪʽ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʢʣʘʜʫ ʩʝʨʝʜ 

ʤʦʣʦʜʦʾ ʘʫʜʠʪʦʨʽʾ, ʷʢʘ ʮʽʥʫʻ ʟʘʪʠʰʦʢ ʽ ʣʶʙʠʪʴ ʢʦʪʽʚ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʽ ʪʝʦʨʝʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʦʛʘʻ ʚ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʨʘʢʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʨʘʟʫ 

ʢʦʪʦʢʘʬʝ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʚ ʤʦʙʽʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ. ʑʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʱʝʚʢʘʟʘʥʦʛʦ ʩʠʥʪʝʟʫ ʫ ʧʽʜʚʠʱʝʥʥʽ ʚʧʽʟʥʘʚʘʥʦʩʪʽ ʙʨʝʥʜʫ ʪʘ 

ʧʦʢʨʘʱʝʥʥʽ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʘʫʜʠʪʦʨʽʻʶ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʢʦʪʦʢʘʬʝ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʪʘ 

ʝʤʦʮʽʡʥʠʤ ʩʧʨʠʡʥʷʪʪʷʤ ʙʨʝʥʜʫ ʢʦʪʦʢʘʬʝʻ 

ʌʽʨʤʦʚʠʡ ʩʪʠʣʴ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴ 

ʫʥʽʢʘʣʴʥʠʡ ʦʙʨʘʟ ʢʦʤʧʘʥʽʾ ʪʘ ʨʦʙʣʷʪʴ ʾʾ ʚʧʽʟʥʘʚʘʥʦʶ. ɼʘʥʝ ʧʠʪʘʥʥʷ ʙʫʣʦ 

ʥʝʦʜʥʦʨʘʟʦʚʦ ʜʦʩʣʽʜʞʝʥʝ ʫ ʢʥʠʞʢʘʭ: çʌʽʨʤʦʚʠʡ ʩʪʠʣʴ  ╖ ʢʨʘʱʘ ʧʨʘʢʪʠʢʘè 

ʈʦʣʘʥʜʘ ɹʽʢʤʘʥʘ, çʂʦʨʧʦʨʘʪʠʚʥʘ ʽʜʝʥʪʠʯʥʽʩʪʴ. ʉʪʚʦʨʝʥʥʷ ʫʩʧʽʰʥʦʛʦ ʬʽʨʤʦʚʦʛʦ 

ʩʪʠʣʶ ʪʘ ʚʽʟʫʘʣʴʥʽ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʙʽʟʥʝʩʽè ʄʘʨʢʘ ʈʦʫʜʝʥʘ, çʃʦʛʦʪʠʧ ʽ ʬʽʨʤʦʚʠʡ 

ʩʪʠʣʴ. ʂʝʨʽʚʥʠʮʪʚʦ ʜʠʟʘʡʥʝʨʘè ɼʝʚʽʜʘ ɽʡʨʽ, ɯʜʝʥʪʠʯʥʽʩʪʴ ʙʨʝʥʜʫ. ɹʘʟʦʚʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ɸʣʽʥʠ ɺʽʣʝʨ [11]. 
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ɼʦʪʨʠʤʘʥʥʷ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʜʦʧʦʤʘʛʘʻ ʙʨʝʥʜʫ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʪʠʩʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʤʝʪʦʜʽʚ ʡʦʛʦ ʧʨʦʩʫʚʘʥʥʷ ʪʘ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʥʘ 

ʨʠʥʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʚʦʩʪʦʨʦʥʥʷ ʢʦʤʫʥʽʢʘʮʽʷ ʧʨʦʜʘʚʮʷ ʪʘ ʢʣʽʻʥʪʘ.  

ʈʦʟʨʦʙʢʘ ʙʨʝʥʜʠʥʛʫ  ╖  ʢʦʤʧʣʝʢʩʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʠʤʘʛʘʻ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʘ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɻʨʘʬʽʯʥʽ ʜʠʟʘʡʥʝʨʠ ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʽʟ ʙʨʝʥʜʫ, ʡʦʛʦ 

ʮʽʥʥʦʩʪʝʡ ʪʘ ʮʽʣʴʦʚʦʾ ʘʚʜʠʪʦʨʽʾ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ 

ʥʘʡʢʨʘʱʝ ʚʽʜʦʙʨʘʞʘʪʠʤʝ ʡʦʛʦ ʩʫʪʥʽʩʪʴ. 

ɽʣʝʤʝʥʪʠ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ [10]: ʣʦʛʦʪʠʧ, ʢʦʣʴʦʨʦʚʘ ʧʘʣʽʪʨʘ, ʧʘʪʝʨʥ, 

ʪʠʧʦʛʨʘʬʽʷ, ʟʦʙʨʘʞʝʥʥʷ, ʚʽʟʠʪʽʚʢʠ, ʙʫʢʣʝʪʠ, ʙʝʡʜʞʠʢʠ, ʢʦʥʚʝʨʪʠ, ʧʘʢʫʚʘʥʥʷ, 

ʩʧʝʮʽʘʣʴʥʽ ʙʣʘʥʢʠ, ʬʫʪʙʦʣʢʠ, ʯʘʰʢʠ ʪʘ ʽʥʰʘ ʬʽʨʤʦʚʘ ʧʨʦʜʫʢʮʽʷ. 

ʃʦʛʦʪʠʧ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʯʘʩʪʠʥʦʶ ʘʡʜʝʥʪʠʢʠ. ʎʝ ʛʨʘʬʽʯʥʠʡ ʟʥʘʢ, 

ʝʤʙʣʝʤʘ ʘʙʦ ʩʠʤʚʦʣ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʤʧʘʥʽʾ ʯʠ 

ʧʨʦʜʫʢʪʫ. ʄʘʻ ʦʙʦʚôʷʟʢʦʚʦ ʚʽʜʦʙʨʘʞʘʪʠ ʩʫʪʴ ʢʦʤʧʘʥʽʾ ʘʙʦ ʾʾ ʮʽʥʥʦʩʪʽ. ʊʘʢʦʞ 

ʜʦʧʦʤʘʛʘʻ ʩʧʦʞʠʚʘʯʝʚʽ ʟʨʦʟʫʤʽʪʠ, ʷʢʦʤʫ ʙʨʝʥʜʫ ʥʘʣʝʞʠʪʴ ʧʨʦʜʫʢʪ ʯʠ ʨʝʢʣʘʤʘ 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʰʚʠʜʢʦ ʟʘʧʘʤôʷʪʦʚʫʻʪʴʩʷ. ʋ ʣʦʛʦʪʠʧʘʭ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʥʝ ʙʽʣʴʰʝ ʜʚʦʭ ʘʢʮʝʥʪʥʠʭ ʢʦʣʴʦʨʽʚ. 

ʆʢʨʽʤ ʦʩʥʦʚʥʦʛʦ ʣʦʛʦʪʠʧʫ ʚʘʨʪʦ ʤʘʪʠ ʢʽʣʴʢʘ ʚʘʨʽʘʮʽʡ ʬʽʨʤʦʚʦʛʦ ʟʥʘʢʫ ʜʣʷ 

ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʜʠʟʘʡʥ-ʧʨʦʩʪʦʨʘʭ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ, 

ʚʝʨʪʠʢʘʣʴʥʽ, ʯʦʨʥʦ-ʙʽʣʽ, ʢʦʣʴʦʨʦʚʽ, ʩʠʤʚʦʣʴʥʽ ʪʘ ʽʥʰʽ ʚʝʨʩʽʾ. ɺʘʨʽʘʪʠʚʥʽʩʪʴ 

ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ 

ʧʨʠʩʫʪʥʽʩʪʴ ʩʠʤʚʦʣʽʢʠ ʚʘʰʦʛʦ ʙʨʝʥʜʫ ʦʥʣʘʡʥ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ ʫ 

ʜʨʫʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʦʬʣʘʡʥ. ʇʦʥʷʪʪʷ çʣʦʛʦʪʠʧè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʨʠʬʪʽʚ ʪʘ 

ʢʦʣʴʦʨʽʚ, ʽʢʦʥʦʢ ʘʙʦ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʘʛʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʣʦʛʦʪʠʧʘ. ʋ ʚʩʽʭ 

ʣʦʛʦʪʠʧʘʭ ʽʩʥʫʻ ʬʦʨʤʘ. ʂʦʞʥʘ ʟ ʥʠʭ ʚʠʢʣʠʢʘʻ ʧʝʚʥʽ ʘʩʦʮʽʘʮʽʾ ʚ ʛʣʷʜʘʯʘ [13]. ɿʘ 

ʮʠʤ ʢʨʠʪʝʨʽʻʤ ʣʦʛʦʪʠʧʘ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʛʝʦʤʝʪʨʠʯʥʽ, ʘʙʩʪʨʘʢʪʥʽ ʪʘ 

ʦʨʛʘʥʽʯʥʽ. 

ʂʚʘʜʨʘʪʠ ʘʩʦʮʽʶʶʪʴʩʷ ʟʽ ʩʪʘʙʽʣʴʥʽʩʪʶ, ʥʘʜʽʻʶ, ʩʠʣʦʶ, ʧʦʨʷʜʢʦʤ ʪʘ 

ʚʨʽʚʥʦʚʘʞʝʥʽʩʪʶ. ʇʨʷʤʦʢʫʪʥʠʢʠ - ʣʦʛʽʯʥʽʩʪʶ, ʢʦʥʩʪʨʫʢʪʠʚʥʽʩʪʶ, 

ʧʨʘʢʪʠʯʥʽʩʪʶ. ʌʦʨʤʘ ʢʫʙʘ ʟʘʧʝʚʥʷʻ ʚ ʩʪʽʡʢʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʷʢʽ ʟʚʝʜʝʥʽ ʚ 

ʘʙʩʦʣʶʪ. ɸ ʪʘʢʦʞ ʩʫʚʦʨʝ ʜʦʪʨʠʤʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʧʨʠʥʮʠʧʽʚ. ʂʦʣʘ ï ʟ 

ʥʝʩʢʽʥʯʝʥʥʽʩʪʶ, ʻʜʥʘʥʥʷʤ, ʤôʷʢʽʩʪʶ, ʜʨʫʞʥʽʩʪʶ, ʛʘʨʤʦʥʽʻʶ, ʥʝʩʢʽʥʯʝʥʥʽʩʪʶ ʪʘ 
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ʟʘʚʝʨʰʝʥʽʩʪʶ ʮʠʢʣʫ. ʊʘʢʽ ʛʨʘʬʽʯʥʽ ʦʙʨʘʟʠ ʪʨʘʥʩʣʶʶʪʴ ʽʜʝʶ ʘʢʪʠʚʥʦʩʪʽ, 

ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʜʠʥʘʤʽʯʥʦʩʪʽ ʙʨʝʥʜʫ.  

ʊʨʠʢʫʪʥʠʢʠ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʩʠʣʦʶ, ʧʨʦʛʨʝʩʦʤ, ʽʥʥʦʚʘʮʽʷʤʠ. ʇʝʨʝʚʝʨʥʫʪʽ 

ʪʨʠʢʫʪʥʠʢʠ ʩʠʤʚʦʣʽʟʫʶʪʴ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʥʘʧʨʘʚʣʝʥʽ ʚʣʽʚʦ ʘʙʦ ʚʧʨʘʚʦ ï ʧʝʚʥʠʡ 

ʥʘʧʨʷʤʦʢ. ʂʦʤʧʘʥʽʾ, ʷʢʽ ʤʘʶʪʴ ʣʦʛʦʪʠʧ ʫ ʬʦʨʤʽ ʪʨʠʢʫʪʥʠʢʘ ʪʨʘʥʩʣʶʶʪʴ ʩʚʦʻ 

ʧʨʘʛʥʝʥʥʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʻʜʥʽʩʪʴ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ ʪʘ ʤʫʜʨʽʩʪʴ. 

ʃʦʛʦʪʠʧʠ ʚ ʬʦʨʤʽ ʧʽʨʘʤʽʜʠ ʚʠʢʣʠʢʘʶʪʴ ʘʩʦʮʽʘʮʽʾ ʟ  ʚʽʯʥʽʩʪʶ ʽ ʪʘʻʤʥʠʤʠ 

ʟʥʘʥʥʷʤʠ. ʊʘʢʦʞ ʮʝ ʛʝʦʤʝʪʨʠʯʥʝ ʪʽʣʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʩʪʽʡʢʽʩʪʴ ʢʚʘʜʨʘʪʥʦʾ 

ʦʩʥʦʚʠ, ʘʚʪʦʨʠʪʝʪʥʽʩʪʴ ʪʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʨʠʢʫʪʥʠʭ ʛʨʘʥʝʡ ʽ ʟʘʚʝʨʰʝʥʥʷ ʫ 

ʚʝʨʰʠʥʽ. 

ʆʚʘʣʠ ʪʘ ʝʣʽʧʩʠ ʚʠʢʣʠʢʘʶʪʴ ʘʩʦʮʽʘʮʽʾ ʟ ʨʫʭʦʤ, ʚʽʯʥʽʩʪʶ ʪʘ 

ʙʝʟʧʝʨʝʨʚʥʽʩʪʶ. ʎʽ ʬʽʛʫʨʠ ʩʠʤʚʦʣʽʟʫʶʪʴ ʧʝʨʝʪʠʥ ʜʫʭʦʚʥʦʛʦ ʽ ʤʘʪʝʨʽʘʣʴʥʦʛʦ 

ʩʚʽʪʽʚ ʘʙʦ ʞ ʧʨʦʩʪʦ ʜʚʦʭ ʧʨʦʪʠʣʝʞʥʦʩʪʝʡ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʦʚʘʣʠ ʨʦʙʣʷʪʴ ʘʢʮʝʥʪ ʥʘ ʨʦʟʚʠʪʢʫ ʪʘ ʨʫʩʽ. 

ɺʝʨʪʠʢʘʣʴʥʽ  ʥʘ ʧʨʘʛʥʝʥʥʽ ʜʦ ʜʦʩʢʦʥʘʣʦʩʪʽ ʪʘ ʧʝʨʝʚʘʞʘʥʥʷ ʥʘʜ ʯʠʤʦʩʴ. ʇʦʭʠʣʽ 

ʦʚʘʣʠ ʧʦʟʥʘʯʘʶʪʴ ʜʠʥʘʤʽʢʫ, ʧʨʘʛʥʝʥʥʷ ʨʫʭʘʪʠʩʷ ʚʧʝʨʝʜ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ. 

ʃʦʛʦʪʠʧʠ ʘʙʩʪʨʘʢʪʥʦʾ ʬʦʨʤʠ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʢʨʝʘʪʠʚʥʽʩʪʶ, ʛʥʫʯʢʽʩʪʶ, 

ʫʥʽʢʘʣʴʥʽʩʪʶ. 

ʌʦʨʤʘ ʛʝʢʩʘʛʦʥʫ ʩʠʤʚʦʣʽʟʫʻ ʩʧʽʚʧʨʘʮʶ, ʩʪʨʫʢʪʫʨʫ, ʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʛʘʨʤʦʥʽʶ, ʩʚʦʙʦʜʫ, ʦʙ'ʻʜʥʘʥʥʷ ʪʘ ʩʦʶʟ ʧʨʦʪʠʣʝʞʥʦʩʪʝʡ. 

ʇʦʻʜʥʘʥʥʷ ʬʽʛʫʨ ʫ ʣʦʛʦʪʠʧʽ ʤʘʻ ʨʽʟʥʝ ʟʥʘʯʝʥʥʷ. ʂʦʣʦ ʽ ʢʚʘʜʨʘʪ 

ʩʠʤʚʦʣʽʟʫʶʪʴ ʛʘʨʤʦʥʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʪʘ ʩʠʥʝʨʛʽʶ ʝʣʝʤʝʥʪʽʚ. ʊʨʠʢʫʪʥʠʢ ʽ ʦʚʘʣ - 

ʦʨʽʻʥʪʘʮʽʶ ʥʘ ʨʦʟʚʠʪʦʢ, ʘ ʪʘʢʦʞ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʘ ʜʠʥʘʤʽʢʫ. 

ʇʝʨʝʪʠʥ ʜʚʦʭ ʣʽʥʽʡ ʫ ʚʠʛʣʷʜʽ ʭʨʝʩʪʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʠʤʚʦʣ 

ʤʝʜʠʮʠʥʠ ʪʘ ʤʠʣʦʩʝʨʜʷ. ʉʚʦʾʤ ʚʠʛʣʷʜʦʤ ʚʽʥ ʥʘʛʘʜʫʻ ʻʜʥʽʩʪʴ ʜʚʦʭ 

ʧʨʦʪʠʣʝʞʥʦʩʪʝʡ, ʥʘʧʨʠʢʣʘʜ ʞʠʪʪʷ ʽ ʩʤʝʨʪʽ. ʆʢʨʽʤ ʮʴʦʛʦ ʟ ʭʨʝʩʪʘ ʤʦʞʥʘ 

ʫʪʚʦʨʠʪʠ ʬʦʨʤʫ ʧʣʶʩʘ ʪʘ ʯʦʪʠʨʠʢʽʥʮʝʚʦʾ ʟʽʨʢʠ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʚʩʽ ʩʪʦʨʦʥʠ 

ʩʚʽʪʫ. 

ʊʨʠʢʫʪʥʠʢ ʪʘ ʣʽʥʽʷ ʫ ʣʦʛʦʪʠʧʽ ʦʙôʻʜʥʫʶʪʴʩʷ ʫ ʟʥʘʢ ʩʪʨʽʣʢʠ. ɺʦʥʘ 

ʩʠʤʚʦʣʽʟʫʻ ʘʢʪʠʚʥʽʩʪʴ ʙʨʝʥʜʫ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʧʨʘʛʥʝʥʥʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ. 
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ʉʪʨʽʣʢʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʘʡʜʝʥʪʠʮʽ ʦʧʝʨʘʪʦʨʽʚ, ʷʢʽ ʥʘʜʘʶʪʴ 

ʪʨʘʥʩʧʦʨʪʥʽ, ʣʦʛʽʩʪʠʯʥʽ ʪʘ ʧʦʰʪʦʚʽ ʧʦʩʣʫʛʠ. 

ʇ'ʷʪʠʢʫʪʥʘ ʟʽʨʢʘ ʫ ʣʦʛʦʪʠʧʘʭ ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ ʜʦʩʢʦʥʘʣʽʩʪʶ, ʚʽʯʥʽʩʪʶ, 

ʚʠʩʦʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʪʘ ʽʜʝʘʣʘʤʠ. ɸ ʪʘʢʦʞ ʟʽ ʩʚʽʪʣʦʤ, ʫʩʧʽʭʘʤʠ, ʷʩʢʨʘʚʠʤʠ 

ʝʤʦʮʽʷʤʠ ʪʘ ʩʚʷʪʘʤʠ. ʆʢʨʽʤ ʮʴʦʛʦ ʮʝʡ ʩʠʤʚʦʣ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʫʤʦʚʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʟʥʘʤʝʥʠʪʦʩʪʝʡ. 

ʃʦʛʦʪʠʧʠ ʦʨʛʘʥʽʯʥʦʾ ʪʘ ʧʨʠʨʦʜʥʽʭ ʬʦʨʤ ʯʘʩʪʦ ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ ʛʨʘʬʽʯʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ: ʣʠʩʪʷ, ʢʚʽʪʽʚ, ʢʨʘʧʝʣʴ, ʢʘʤʽʥʥʷ. ɺʦʥʠ 

ʚʠʢʣʠʢʘʶʪʴ ʘʩʦʮʽʘʮʽʾ ʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʪʘ ʢʦʤʬʦʨʪʦʤ, ʚʢʘʟʫʶʪʴ ʥʘ ʟʚ'ʷʟʦʢ ʽʟ 

ʞʠʪʪʷʤ ʪʘ ʧʨʠʨʦʜʦʶ, ʘ ʪʘʢʦʞ ʚʩʝʣʷʶʪʴ ʩʧʦʢʽʡ, ʫʤʠʨʦʪʚʦʨʝʥʥʷ. 

ʂʫʪʘʩʪʽ, ʟʫʙʯʘʩʪʽ ʬʦʨʤʠ ʫ ʣʦʛʦʪʠʧʘʭ ʚʠʢʣʠʢʘʶʪʴ ʚʽʜʯʫʪʪʷ ʭʚʠʣʶʚʘʥʥʷ, 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʪʘ ʩʧʦʥʪʘʥʥʦʩʪʽ. 

ʃʦʛʦʪʠʧʠ ʫ ʬʦʨʤʽ ʩʝʨʮʷ ʚʠʨʘʞʘʶʪʴ ʣʶʙʦʚ, ʪʝʧʣʦ, ʜʦʙʨʦʪʫ, ʩʧʽʣʢʫʚʘʥʥʷ, 

ʻʜʥʘʥʥʷ, ʙʣʘʛʦʜʽʡʥʽʩʪʴ ʪʘ ʩʘʤʦʧʦʞʝʨʪʚʫ. ʅʘ ʬʽʨʤʦʚʠʭ ʟʥʘʢʘʭ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ 

ʩʠʤʚʦʣʽʟʫʻ ʪʫʨʙʦʪʫ ʧʨʦ ʟʜʦʨʦʚ'ʷ. 

ʌʽʨʤʦʚʽ ʟʥʘʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʚʦʨʝʥʽ ʥʝ ʣʠʰʝ ʟ ʬʽʛʫʨ, ʘ ʡ ʟ ʣʽʥʽʡ. 

ʊʦʥʢʽ ʣʽʥʽʾ ʚʠʢʣʠʢʘʶʪʴ ʘʩʦʮʽʘʮʽʾ ʟ ʚʠʪʦʥʯʝʥʽʩʪʶ, ʞʽʥʦʯʥʽʩʪʶ ʪʘ 

ʝʣʝʛʘʥʪʥʽʩʪʶ. 

ʊʦʚʩʪʽ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʤʽʮʥʽʩʪʶ, ˇʨʫʥʪʦʚʥʽʩʪʶ, ʩʠʣʦʶ ʡ ʤʫʞʥʽʩʪʶ. 

ʇʨʷʤʽ ʣʽʥʽʾ ʚʠʨʘʞʘʶʪʴ ʩʪʨʦʛʽʩʪʴ, ʧʦʨʷʜʦʢ ʽ ʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ. 

ʃʘʤʘʥʽ ï ʝʥʝʨʛʽʶ, ʟʙʫʜʞʝʥʥʷ ʪʘ ʜʠʥʘʤʽʢʫ. 

ʂʨʠʚʽ  ʟ ʛʥʫʯʢʽʩʪʶ, ʪʦʣʝʨʘʥʪʥʽʩʪʶ, ʰʠʨʦʪʦʶ ʧʦʛʣʷʜʽʚ, ʥʘʪʫʨʘʣʴʥʽʩʪʶ, 

ʤ'ʷʢʽʩʪʶ. 

ʍʚʠʣʷʩʪʽ  ʣʝʛʢʽʩʪʴ ʪʘ ʥʝʚʠʤʫʰʝʥʽʩʪʴ. 

ʇʝʨʝʪʠʥ ʣʽʥʽʡ ʩʠʤʚʦʣʽʟʫʻ ʩʧʽʚʧʨʘʮʶ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʣʽʥʽʾ ʩʠʤʚʦʣʽʟʫʶʪʴ ʙʝʟʧʝʢʫ, ʥʘʜʽʡʥʽʩʪʴ, ʢʦʤʬʦʨʪ ʪʘ 

ʚʩʝʣʷʶʪʴ ʩʧʦʢʽʡ. 

ɺʝʨʪʠʢʘʣʴʥʽ  ʩʠʣʫ, ʭʦʨʦʙʨʽʩʪʴ, ʚʣʘʜʫ. 

ɼʽʘʛʦʥʘʣʴʥʽ ʣʽʥʽʾ ʘʩʦʮʽʶʶʪʴʩʷ ʽʟ ʟʘʨʷʜʦʤ ʝʢʩʧʨʝʩʽʾ, ʟʘʢʣʠʢʘʶʪʴ ʜʦ ʨʫʭʫ ʪʘ 

ʜʽʾ. 
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ʉʧʽʨʘʣʴ ʩʠʤʚʦʣʽʟʫʻ ʮʠʢʣʽʯʥʽʩʪʴ, ʧʝʨʝʨʦʜʞʝʥʥʷ ʪʘ ʥʝʩʢʽʥʯʝʥʥʽʩʪʴ. ʏʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʨʝʥʜʘʤʠ, ʷʢʽ ʭʦʯʫʪʴ ʟʘʷʚʠʪʠ ʧʨʦ ʩʚʽʡ ʢʨʝʘʪʠʚʥʠʡ ʧʦʯʘʪʦʢ, ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ. 

ʂʦʣʴʦʨʦʚʘ ʧʘʣʽʪʨʘ ʧʽʜʩʠʣʶʻ ʝʤʦʮʽʡʥʠʡ ʦʙʨʘʟ ʢʦʤʧʘʥʽʾ, ʜʦʧʦʤʘʛʘʻ 

ʟʘʬʽʢʩʫʚʘʪʠ ʡʦʛʦ ʫ ʧʘʤôʷʪʽ ʢʣʽʻʥʪʽʚ ʪʘ ʰʚʠʜʢʦ ʚʠʜʽʣʠʪʠ ʙʨʝʥʜ ʩʝʨʝʜ 

ʢʦʥʢʫʨʝʥʪʽʚ. ɿʘʟʚʠʯʘʡ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʦʩʥʦʚʥʦʛʦ ʪʘ ʢʽʣʴʢʦʭ ʜʦʜʘʪʢʦʚʠʭ 

ʢʦʣʴʦʨʽʚ. ʏʘʩʪʦ ʮʝ 3-4 ʢʦʣʴʦʨʠ, ʘʣʝ ʤʦʞʝ ʙʫʪʠ ʡ ʙʽʣʴʰʝ. 

ʅʘ ʧʨʦʮʝʩ ʧʽʜʙʦʨʫ ʢʦʣʴʦʨʦʚʦʾ ʧʘʣʽʪʨʠ ʚʧʣʠʚʘʻ ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʦʶ 

ʢʦʣʴʦʨʫ ʪʘ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʩʬʝʨʘʭ ʙʨʝʥʜʠʥʛʫ ʪʘ ʤʘʨʢʝʪʠʥʛʫ [7]. 

ʏʝʨʚʦʥʠʡ ʯʘʩʪʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʩʠʣʴʥʠʤʠ ʝʤʦʮʽʷʤʠ, ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʝʥʝʨʛʽʾ, ʧʨʠʩʪʨʘʩʪʶ, ʣʶʙʦʚôʶ ʪʘ ʙʘʞʘʥʥʷʤ. ʏʘʩʪʦ ʤʦʞʝ ʩʧʨʠʡʤʘʪʠʩʷ ʷʢ 

ʘʛʨʝʩʠʚʥʠʡ. 

ʉʠʥʽʡ ʢʦʣʽʨ ʯʘʩʪʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʜʦʚʽʨʦʶ ʪʘ ʥʘʜʽʡʥʽʩʪʶ, ʤʘʻ ʟʘʩʧʦʢʽʡʣʠʚʫ 

ʜʽʶ, ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʩʪʨʝʩ ʽ ʪʨʠʚʦʛʫ. ʁʦʛʦ ʪʝʤʥʽ ʚʽʜʪʽʥʢʠ ʤʦʞʫʪʴ ʫʦʩʦʙʣʶʚʘʪʠ 

ʩʠʣʫ ʽ ʚʣʘʜʫ. ʏʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʚʽʜʯʫʪʪʷ 

ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. 

ɿʝʣʝʥʠʡ ʢʦʣʽʨ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʙʨʝʥʜʠʥʛʫ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ 

ʧʨʦʜʫʢʪʽʚ. ɺʽʥ ʫʦʩʦʙʣʶʻ ʟʜʦʨʦʚ'ʷ, ʞʠʪʪʻʚʫ ʝʥʝʨʛʽʶ, ʪʽʩʥʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʧʨʠʨʦʜʦʶ ʪʘ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɸ ʪʘʢʦʞ ʩʠʤʚʦʣʽʟʫʻ ʟʨʦʩʪʘʥʥʷ, 

ʦʥʦʚʣʝʥʥʷ ʪʘ ʩʚʽʞʽʩʪʴ. 

ɾʦʚʪʠʡ ʢʦʣʽʨ ʚʠʢʣʠʢʘʻ ʫ ʣʶʜʝʡ ʦʧʪʠʤʽʟʤ, ʧʦʯʫʪʪʷ ʱʘʩʪʷ ʡ ʪʝʧʣʘ, 

ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʽ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʧʠʣʴʥʽʩʪʴ. ʄʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʟ ʤʝʪʦʶ 

ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʜʦ ʧʝʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʠʟʘʡʥʫ. ʋ ʜʝʷʢʠʭ ʘʩʧʝʢʪʘʭ ï 

ʘʩʦʮʽʶʚʘʪʠʩʷ ʟ ʦʙʝʨʝʞʥʽʩʪʶ. 

ʇʦʤʘʨʘʥʯʝʚʠʡ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʷʩʢʨʘʚʠʤ ʩʦʥʷʯʥʠʤ ʩʚʽʪʣʦʤ ʪʘ ʚʦʛʥʝʤ. 

ʊʘʢʦʞ ʮʝʡ ʢʦʣʽʨ ʚʽʜʦʙʨʘʞʘʻ ʘʢʪʠʚʥʽʩʪʴ, ʝʥʝʨʛʽʶ, ʞʠʪʪʻʨʘʜʽʩʥʽʩʪʴ, ʯʫʪʪʻʚʽʩʪʴ ʪʘ 

ʪʝʧʣʦ. ɺʽʥ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʨʠʩʪʨʘʩʪʴ ʯʝʨʚʦʥʦʛʦ ʪʘ ʞʠʪʪʻʣʶʙʥʽʩʪʴ ʞʦʚʪʦʛʦ, 

ʤʠʪʪʻʚʦ ʧʨʠʢʦʚʫʻ ʧʦʛʣʷʜʠ, ʧʽʜʚʠʱʫʻ ʥʘʩʪʨʽʡ, ʜʘʨʫʻ ʟʘʪʠʰʦʢ ʪʘ ʪʝʧʣʦ, ʬʦʨʤʫʻ 

ʤʽʮʥʽ ʝʤʦʮʽʡʥʽ ʟʚ'ʷʟʢʠ [6]. 

ʌʽʦʣʝʪʦʚʠʡ ʯʘʩʪʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʚʠʰʫʢʘʥʽʩʪʶ ʪʘ ʨʦʟʢʽʰʰʶ. ʎʝʡ ʢʦʣʽʨ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʪʚʦʨʯʽʩʪʶ, ʫʷʚʦʶ ʪʘ ʦʨʠʛʽʥʘʣʴʥʽʩʪʶ. 
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ʏʦʨʥʠʡ ʽ ʙʽʣʠʡ ï ʢʣʘʩʠʯʥʽ ʢʦʣʴʦʨʠ, ʷʢʽ ʫʦʩʦʙʣʶʶʪʴ ʧʨʦʩʪʦʪʫ ʽ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʭ ʜʠʟʘʡʥʘʭ. ʅʘʡʯʘʩʪʽʰʝ ʯʦʨʥʠʡ ʫʦʩʦʙʣʶʻ 

ʚʣʘʜʫ ʪʘ ʝʣʝʛʘʥʪʥʽʩʪʴ, ʘ ʙʽʣʠʡ ï ʯʠʩʪʦʪʫ ʡ ʥʝʧʦʨʦʯʥʽʩʪʴ. 

ʊʠʧʦʛʨʘʬʽʢʘ ï ʮʝ ʩʧʦʩʽʙ ʫʥʽʢʘʣʴʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʝʢʩʪʫ ʫ ʥʦʩʽʷʭ 

ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ. ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʩʘʡʪʽ ʢʦʤʧʘʥʽʾ, ʫ ʾʾ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ, ʢʨʝʘʪʠʚʘʭ, ʨʝʢʣʘʤʥʽʡ ʧʨʦʜʫʢʮʽʾ. ɯʥʦʜʽ ʜʠʟʘʡʥʝʨʠ ʨʦʟʨʦʙʣʷʶʪʴ 

ʫʥʽʢʘʣʴʥʽ ʰʨʠʬʪʠ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʢʦʤʧʘʥʽʡ. 

ɼʦʙʨʝ ʧʽʜʽʙʨʘʥʠʡ ʰʨʠʬʪ ʜʦʧʦʤʦʞʝ ʥʘʧʨʘʚʣʷʪʠ ʧʦʛʣʷʜ ʘʫʜʠʪʦʨʽʾ ʥʘ 

ʚʘʞʣʠʚʽ ʜʝʪʘʣʽ ʫ ʧʦʪʨʽʙʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɿʘʚʜʷʢʠ ʧʨʘʚʠʣʴʥʽʡ ʨʦʟʩʪʘʥʦʚʮʽ 

ʘʢʮʝʥʪʽʚ, ʨʦʟʤʽʨʽʚ, ʩʪʠʣʽʚ ʪʘ ʢʦʣʴʦʨʽʚ ʚʠ ʤʦʞʝʪʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʧʨʠʡʥʷʪʪʷ 

ʛʣʷʜʘʯʘʤʠ ʧʦʪʨʽʙʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ. 

ɹʨʝʥʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʚʥʽ ʥʘʙʦʨʠ ʟʦʙʨʘʞʝʥʴ ʯʠ ʩʪʦʢʦʚʠʭ ʬʦʪʦ ʫ 

ʩʚʦʻʤʫ ʬʽʨʤʦʚʦʤʫ ʩʪʠʣʽ, ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʨʝʢʣʘʤʽ [5]. ʅʘʧʨʠʢʣʘʜ, ʟʦʙʨʘʞʝʥʥʷ  

ʢʦʪʠʢʘ ʟ Monobank ʘʙʦ ʨʦʞʝʚʦʛʦ ʢʨʦʣʠʢʘ ʢʦʤʧʘʥʽʾ Duracell. 

ʇʘʪʝʨʥ [12] ï ʬʽʨʤʦʚʠʡ ʚʽʟʝʨʫʥʦʢ ʟ ʧʦʚʪʦʨʶʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʠʡ 

ʜʦʧʦʚʥʶʻ ʦʩʥʦʚʥʠʡ ʜʠʟʘʡʥ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʬʦʥʦʚʠʡ ʤʘʣʶʥʦʢ. ʎʝʡ 

ʝʣʝʤʝʥʪ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ ʦʢʨʝʤʦ ʘʙʦ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʠʤ ʚ ʽʥʰʽ ʚʽʟʫʘʣʴʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʙʨʝʥʜʫ. 

ɽʣʝʤʝʥʪʠ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʤʦʞʫʪʴ ʨʦʟʢʨʠʚʘʪʠʩʷ ʫ ʢʦʨʧʦʨʘʪʠʚʥʽʡ 

ʪʠʧʦʛʨʘʬʽʾ  ï ʩʧʝʮʽʘʣʴʥʦʤʫ ʚʠʜʽ ʜʨʫʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ 

ʧʨʦʬʝʩʽʡʥʝ ʚʨʘʞʝʥʥʷ ʧʨʦ ʢʦʤʧʘʥʽʶ ʥʘ ʨʠʥʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʧʦʣʽʛʨʘʬʽʾ ʤʦʞʝ ʤʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʫʩʧʽʰʥʦʛʦ ʫʢʣʘʜʘʥʥʷ 

ʫʛʦʜ ʪʘ ʪʨʠʚʘʣʠʭ ʜʽʣʦʚʠʭ ʚʽʜʥʦʩʠʥ. 

ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ: ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʚʽʟʠʪʽʚʦʢ, ʙʨʦʰʫʨ, ʙʫʢʣʝʪʽʚ, ʬʣʘʻʨʽʚ, 

ʣʠʩʪʽʚʦʢ, ʢʘʪʘʣʦʛʽʚ, ʬʽʨʤʦʚʠʭ ʙʣʘʥʢʽʚ, ʨʘʭʫʥʢʽʚ, ʢʦʥʚʝʨʪʽʚ, ʩʫʚʝʥʽʨʽʚ ʪʘ ʽʥ. 

ʂʦʨʧʦʨʘʪʠʚʥʽ ʚʽʟʠʪʽʚʢʠ ï ʢʘʨʪʢʠ, ʦʬʦʨʤʣʝʥʽ ʫ ʬʽʨʤʦʚʦʤʫ ʩʪʠʣʽ ʙʨʝʥʜʫ, 

ʤʽʩʪʷʪʴ ʢʦʥʪʘʢʪʥʠ ʬʽʨʤʠ ʪʘ ʩʣʫʞʘʪʴ ʜʣʷ ʦʙʤʽʥʫ ʢʦʥʪʘʢʪʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʟ 

ʢʣʽʻʥʪʘʤʠ ʪʘ ʧʘʨʪʥʝʨʘʤʠ. 

ɹʨʦʰʫʨʠ ʪʘ ʙʫʢʣʝʪʠ ʜʦʧʦʤʘʛʘʶʪʴ ʨʝʢʣʘʤʫʚʘʪʠ ʢʦʤʧʘʥʽʶ ʯʝʨʝʟ 

ʧʦʰʠʨʝʥʥʷ ʾʾ ʧʨʦʜʫʢʪʽʚ, ʧʦʩʣʫʛ, ʮʽʣʝʡ ʪʘ ʜʦʩʷʛʥʝʥʴ ʩʝʨʝʜ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ. 
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ʃʠʩʪʽʚʢʠ ʪʘ ʬʣʘʻʨʠ ï ʬʦʨʤʘ ʧʘʧʝʨʦʚʦʾ ʨʝʢʣʘʤʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʙʨʝʥʜ, 

ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʟʘʭʦʜʠ. 

ʂʘʪʘʣʦʛʠ ï ʜʨʫʢʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ, ʚʩʝʨʝʜʠʥʽ ʷʢʠʭ ʤʽʩʪʠʪʴʩʷ ʜʦʢʣʘʜʥʠʡ ʦʧʠʩ 

ʧʨʦʜʫʢʪʽʚ ʘʙʦ ʧʦʩʣʫʛ ʢʦʤʧʘʥʽʾ, ʾʭʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʧʨʝʡʩʢʫʨʘʥʪ. 

ʌʽʨʤʦʚʽ ʙʣʘʥʢʠ, ʨʘʭʫʥʢʠ, ʢʦʥʚʝʨʪʠ ï ʜʠʟʘʡʥ ʦʬʽʮʽʡʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʦʬʦʨʤʣʝʥʠʡ ʚ ʬʽʨʤʦʚʦʤʫ ʩʪʠʣʽ ʢʦʤʧʘʥʽʾ. 

ʉʫʚʝʥʽʨʥʘ ʧʨʦʜʫʢʮʽʷ ï  ʨʫʯʢʠ, ʯʘʰʢʠ, ʬʫʪʙʦʣʢʠ, ʢʝʧʢʠ, ʙʣʦʢʥʦʪʠ, ʦʜʷʛ, 

ʩʫʤʢʠ ʪʘ ʽʥʰʽ ʨʝʯʽ, ʷʢʽ ʤʽʩʪʷʪʴ ʣʦʛʦʪʠʧ ʘʙʦ ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʜʠʟʘʡʥʫ ʜʠʟʘʡʥʫ 

ʙʨʝʥʜʫ. ʏʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʨʝʢʣʘʤʠ. 

ɸʣʝ ʮʝ ʥʝ ʻʜʠʥʽ ʥʦʩʽʾ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ. ʅʘʩʧʨʘʚʜʽ ʾʭ ʜʫʞʝ ʙʘʛʘʪʦ. 

ʉʝʨʝʜ ʥʠʭ: ʩʘʡʪ ʙʨʝʥʜʫ, ʚʽʟʫʘʣ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʢʘʥʘʣʽʚ ʫ ʤʝʩʝʥʜʞʝʨʘʭ, 

ʧʨʝʟʝʥʪʘʮʽʾ, ʙʨʝʥʜʦʚʘʥʝ e-mail ʨʦʟʩʠʣʘʥʥʷ, ʧʦʣʽʛʨʘʬʽʯʥʘ ʧʨʦʜʫʢʮʽʷ, ʟʦʚʥʽʰʥʽ 

ʨʝʢʣʘʤʥʽ ʥʦʩʽʾ: ʰʪʝʥʜʝʨʠ, ʚʠʚʽʩʢʠ, ʙʘʥʝʨʠ, ʙʽʣʙʦʨʜʠ, ʩʽʪʽʣʘʡʪʠ, ʬʦʪʦʟʦʥʠ, 

ʩʪʝʥʜʠ, ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʨʽʟʥʽ ʚʠʜʠ ʧʘʢʫʚʘʥʥʷ ʪʘ ʥʘʚʽʪʴ ʝʣʝʤʝʥʪʠ ʽʥʪʝʨôʻʨʫ. 

ʈʦʟʨʦʙʢʘ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʙʝʨʝ ʧʦʯʘʪʦʢ ʟʽ ʩʪʚʦʨʝʥʥʷ ʣʦʛʦʪʠʧʫ ʟʘʢʣʘʜʫ ʫ 

2023 ʨʦʮʽ. ʋʯʘʩʪʴ ʫ ʣʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ çʉʧʽʣʴʥʦ ʂʝʤʧè [8] ʩʪʠʤʫʣʶʚʘʣʘ 

ʨʦʟʚʠʪʦʢ ʤʦʾʭ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʷʚʠ ʥʦʚʦʾ ʽʜʝʾ.  

 

ʈʠʩ. 1 ɽʩʢʽʟʠ ʣʦʛʦʪʠʧʘ ʢʦʪʦʢʘʬʝ 
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ʋ ʮʴʦʤʫ ʤʽʩʮʽ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʝʩʢʽʟʠ ʜʣʷ ʣʦʛʦʪʠʧʫ. ʌʽʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ 

ʪʦʚʘʨʥʦʛʦ ʟʥʘʢʫ ʜʝʤʦʥʩʪʨʫʻ ʩʪʠʣʽʟʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʪʘ, ʚʩʝʨʝʜʠʥʽ ʷʢʦʛʦ 

ʚʧʠʩʘʥʘ ʥʘʟʚʘ ʟʘʢʣʘʜʫ ï Cat. 

ɿ ʤʝʪʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʟʠʮʽʶʚʘʥʥʷ ʙʨʝʥʜʫ ʥʘ ʨʠʥʢʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʘʥʘʣʽʟ ʧʦʪʝʥʮʽʡʥʠʭ ʥʽʰ, ʜʝ ʚʠʱʝʩʢʘʟʘʥʠʡ ʧʨʦʜʫʢʪ ʤʽʛ ʙʠ ʟʥʘʡʪʠ ʥʘʡʙʽʣʴʰʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɺʠʙʽʨ ʧʘʚ ʥʘ ʢʦʪʦʢʘʬʝ. ʅʘʩʪʫʧʥʠʢ ʢʨʦʢʦʤ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʬʽʨʤʦʚʦʛʦ 

ʩʪʠʣʶ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʙʨʝʥʜʙʫʢʘ [15]. 

ɺʦʥʘ ʙʝʨʝ ʧʦʯʘʪʦʢ ʟ ʧʨʝʟʝʥʪʘʮʽʾ ʣʦʛʦʪʠʧʘ, ʥʘ ʷʢʽʡ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ 

ʧʦʚʥʫ ʪʘ ʩʠʤʚʦʣʴʥʫ ʚʝʨʩʽʶ ʣʦʛʦ, ʘ ʪʘʢʦʞ, ʡʦʛʦ ʽʥʚʝʨʪʦʚʘʥʠʡ ʚʘʨʽʘʥʪ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʪʝʤʥʦʤʫ ʪʣʽ. ɿʘ ʥʝʶ ʧʦʩʣʽʜʫʚʘʚ ʩʣʘʡʜ ʟ ʧʦʚʥʦʶ ʪʘ ʩʠʤʚʦʣʴʥʦʶ 

ʚʝʨʩʽʻʶ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʪʦʚʘʨʥʦʛʦ ʟʥʘʢʫ. 

 

 

 

 

 

 

 

 

ʈʠʩ. 2 ʇʨʝʟʝʥʪʘʮʽʷ ʣʦʛʦʪʠʧʘ ʢʦʪʦʢʘʬʝ 

 

 

 

 

 

 

 

ʈʠʩ. 3 ʇʦʚʥʘ ʪʘ ʩʠʤʚʦʣʴʥʘ ʚʝʨʩʽʷ ʣʦʛʦ 
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ɼʘʣʽ ʡʜʝ ʚʘʨʽʘʮʽʷ ʣʦʛʦʪʠʧʫ ʟ ʦʭʦʥʥʠʤʠ ʧʦʣʷʤʠ ï  ʧʨʦʧʦʨʮʽʡʥʦʶ 

ʚʽʜʩʪʘʥʥʶ ʚʽʜ ʪʦʨʛʦʚʦʾ ʤʘʨʢʠ ʜʦ: ʪʝʢʩʪʫ, ʢʨʘʾʚ ʩʪʦʨʽʥʢʠ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ 

ʜʠʟʘʡʥʫ. 

 

 

 

 

 

 

 

ʈʠʩ. 4 ʃʦʛʦʪʠʧ ʟ ʦʭʦʨʦʥʥʠʤʠ ʧʦʣʷʤʠ 

ʅʝ ʤʦʞʥʘ ʦʤʠʥʫʪʠ ʥʝʧʨʠʧʫʩʪʠʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʚʘʨʥʦʛʦ ʟʥʘʢʫ, ʷʢʝ 

ʚʠʨʘʞʝʥʝ ʫ ʟʤʽʥʽ ʢʦʣʴʦʨʫ, ʪʨʘʥʬʦʨʤʘʮʽʾ ʪʘ ʦʙʝʨʪʘʥʥʽ. 

 

 

 

 

 

 

 

 

ʈʠʩ. 5 ʅʝʧʨʠʧʫʩʪʠʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʛʦʪʠʧʘ 

 

ʅʘʩʪʫʧʥʠʤ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʩʪʚʦʨʝʥʥʷ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʻ ʧʽʜʙʽʨ 

ʢʦʣʴʦʨʦʚʦʾ ʧʘʣʽʪʨʠ, ʷʢʘ ʟʛʦʜʦʤ ʚʚʽʡʰʣʘ ʚ ʩʢʣʘʜ ʙʨʝʥʜʙʫʢʘ. 

ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ: ʟʜʦʙʫʪʦʛʦ ʽʟ ʧʘʣʽʪʨʠ ʩʠʥʽʭ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ, ʙʽʣʦ-

ʣʠʤʦʥʥʦʛʦ ʪʘ ʭʦʣʦʜʥʦʛʦ ʧʦʤʘʨʘʥʯʝʚʦʛʦ ʟ ʢʦʨʠʯʥʝʚʠʤ ʚʽʜʪʽʥʢʦʤ. 
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ʈʠʩ. 6 ʂʦʣʴʦʨʦʚʘ ʧʘʣʽʪʨʘ ʢʦʪʦʢʘʬʝ 

 

ʅʝ ʤʦʞʣʠʚʦ ʦʤʠʥʫʪʠ  ʧʽʜʙʽʨ ʪʠʧʦʛʨʘʬʽʾ ʜʣʷ ʧʨʦʻʢʪʫ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʭ 

ʰʨʠʬʪʽʚ ʽʟ ʟʘʩʽʯʢʘʤʠ: Kalnia ʪʘ Zvin Serif, ʙʝʟ ʟʘʩʽʯʦʢ  ï Shantell Sans ʽ Fabada ʪʘ 

ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʰʨʠʬʪʘ Super Peaach. 

 

ʈʠʩ. 7 ʊʠʧʦʛʨʘʬʽʷ ʢʦʪʦʢʘʬʝ 

 

ɯʣʶʩʪʨʘʮʽʾ ʜʣʷ ʙʨʝʥʜʫ ʙʫʣʦ ʥʘʤʘʣʴʦʚʘʥʦ ʫ Adobe Illustrator. 
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ʈʠʩ. 8 ɹʨʝʥʜʦʚʽ ʽʣʶʩʪʨʘʮʽʾ ʢʦʪʦʢʘʬʝ 

 

ʇʽʩʣʷ ʮʴʦʛʦ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʜʠʟʘʡʥ ʤʝʥʶ ʢʦʪʦʢʘʬʝ. ʅʘ ʥʴʦʤʫ ʟʦʙʨʘʞʝʥʘ 

ʬʽʨʤʦʚʘ ʽʣʶʩʪʨʘʮʽʷ ʢʦʪʘ ʥʘ ʪʝʤʥʦ-ʢʨʝʤʦʚʦʤʫ ʪʣʽ,  ʥʘʚʢʦʣʦ ʥʝʾ ʟ ʣʽʚʦʛʦ ʙʦʢʫ 

ʪʝʢʩʪ Menu, ʘ ʟ ʧʨʘʚʦʛʦ  ï ʙʽʣʠʡ ʢʦʥʪʫʨ. 

 

ʈʠʩ. 9 ɼʠʟʘʡʥ ʦʙʢʣʘʜʠʥʢʠ ʤʝʥʶ ʢʦʪʦʢʘʬʝ 

 

ʊʘʢ ʚʠʛʣʷʜʘʻ ʜʠʟʘʡʥ ʫʧʘʢʦʚʢʠ ʧʨʦʜʫʢʮʽʾ ʟʘʢʣʘʜʫ: ʣʦʛʦʪʠʧ ʢʦʪʦʢʘʬʝ, 

ʧʘʪʝʨʥ ʫ ʪʝʤʘʪʠʮʽ ʢʘʚʠ, ʥʘʡʤʝʥʫʚʘʥʥʷ ʪʦʚʘʨʫ (ɸʨʘʙʽʢʘ, ʃʽʙʝʨʽʢʘ). 
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ʈʠʩ. 10 ɼʠʟʘʡʥ ʬʽʨʤʦʚʦʛʦ ʧʘʢʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʢʦʪʦʢʘʬʝ 

 

ɼʘʣʽ ʡʜʫʪʴ ʽʥʰʽ ʤʦʢʘʧʠ: ʚʠʚʽʩʢʠ, ʩʪʘʢʘʥʯʠʢʘ ʬʫʪʙʦʣʢʠ ʪʘ ʰʦʧʝʨʘ. 

 

 

ʈʠʩ. 11 ɼʠʟʘʡʥ ʚʠʚʽʩʢʠ ʢʦʪʦʢʘʬʝ 
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                      ʈʠʩ. 12 ʌʽʨʤʦʚʠʡ ʩʪʘʢʘʥʯʠʢ ʟ ʢʘʚʦʶ 

 

  

 

 

 

 

 

 

                              ʈʠʩ. 13 ɼʠʟʘʡʥ ʬʫʪʙʦʣʢʠ ʟ ʩʠʤʚʦʣʽʢʦʶ ʢʦʪʦʢʘʬʝ 
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ʈʠʩ. 14 ʐʦʧʝʨ ʟ ʘʪʨʠʙʫʪʠʢʦʶ ʢʦʪʦʢʘʬʝ 

 

 

 

                                   

ʈʠʩ. 15 ɼʠʟʘʡʥ ʙʫʢʣʝʪʘ ʢʦʪʦʢʘʬʝ 

ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʩʪʚʦʨʝʥʥʷ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʨʦʟʨʦʙʢʘ 

ʪʘʢʦʛʦ ʚʠʜʫ ʜʨʫʢʦʚʘʥʦʾ ʨʝʢʣʘʤʥʦʾ ʧʨʦʜʫʢʮʽʾ ʷʢ ʙʫʢʣʝʪ [2]. 

ʇʽʜ ʯʘʩ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʪʘ ʩʘʤʘ ʢʦʣʴʦʨʦʚʘ ʧʘʣʽʪʨʘ, ʱʦ ʡ 

ʫ ʙʨʝʥʙʫʮʽ, ʘʣʝ ʟ ʜʦʜʘʚʘʥʥʷʤ ʩʚʽʪʣʦ ʢʦʨʠʯʥʝʚʦʛʦ ʪʘ ʪʝʤʥʦ-h ʦʢʦʣʘʜʥʦʛʦ 

ʢʦʣʴʦʨʽʚ. ɸʥʘʣʦʛʽʯʥʦ ʡ ʟ ʰʨʠʬʪʘʤʠ. 

ʅʘ ʧʝʨʰʦʤʫ ʘʪʨʙʦʨʜʽ ʙʫʢʣʝʪʘ [15] ʟʦʙʨʘʞʝʥʦ ʣʦʛʦʪʠʧ ʢʦʪʦʢʘʬʝ, 

ʟʦʙʨʘʞʝʥʥʷ ʢʦʪʘ, ʷʢʠʡ ʦʙʣʠʟʫʻʪʴʩʷ ʪʘ ʜʫʤʘʻ ʧʨʦ ʯʘʰʝʯʢʫ ʢʘʚʠ, ʘ ʪʘʢʦʞ ʢʦʪʷʯʽ 

ʣʘʧʢʠ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ ʥʘ ʩʚʽʪʣʦʤʫ ʪʣʽ. 
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ʅʘ ʜʨʫʛʦʤʫ ʘʨʪʙʦʨʜʽ ʙʘʯʠʤʦ: ʢʦʥʪʘʢʪʠ (ʥʦʤʝʨ ʪʝʣʝʬʦʥʫ, ʘʜʨʝʩʫ) ʪʘ 

ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽʢʘʚ'ʷʨʥʽ, ʟʘʢʣʠʢ ʜʦ ʚʽʜʚʽʜʫʚʘʥʥʷ ʪʘ ʟʦʙʨʘʞʝʥʥʷ ʢʦʪʘ ʥʘ ʩʚʽʪʣʦ-

ʢʦʨʠʯʥʝʚʦʤʫ ʬʦʥʽ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʘʨʪʙʦʨʜʽ ʟʦʙʨʘʞʝʥʦ ʦʧʠʩ ʢʦʪʦʢʘʬʝ ʩʚʽʪʣʠʤ ʰʨʠʬʪʦʤ ʥʘ 

ʪʝʤʥʦʤʫ ʪʘ ʬʽʨʤʦʚʠʡ ʧʘʪʝʥʪ ʥʘ ʩʚʽʪʣʦʤʫ ʪʣʽ. 

ʅʘ ʯʝʪʚʝʨʪʦʤʫ ʘʨʪʙʦʨʜʽ ʦʧʠʩʘʥʦ ʧʦʩʣʫʛʠ ʟʘʢʣʘʜʫ. 

ʅʘ ʧ'ʷʪʦʤʫ ï ʧʨʠʯʠʥʠ ʯʦʤʫ ʢʣʽʻʥʪʫ ʚʘʨʪʦ ʚʽʜʚʽʜʘʪʠ ʩʘʤʝ ʮʝ ʢʦʪʦʢʘʬʝ, ʘ ʥʝ 

ʟʘʢʣʘʜʠ ʢʦʥʢʫʨʝʥʪʽʚ. 

ɯ ʥʘ ʰʦʩʪʦʤʫ ï ʧʽʜʩʫʤʦʢ ʙʫʢʣʝʪʫ ʫ ʚʠʛʣʷʜʽ ʢʦʨʦʪʢʦʛʦ ʦʧʠʩʫ ʟʘʢʣʘʜʫ, ʡʦʛʦ 

ʣʦʛʦ, ʢʦʪʷʯʠʭ ʣʘʧʦʢ ʟ ʬʽʨʤʦʚʦʛʦ ʧʘʪʝʨʥʫ ʪʘ ʟʦʙʨʘʞʝʥʥʷ ʢʦʪʘ, ʷʢʠʡ ʜʠʚʠʪʴʩʷ 

ʚʛʦʨʫ ʥʘʯʝ ʯʠʪʘʻ ʮʝʡ ʪʝʢʩʪ. 

ʈʠʩ. 16 ʄʦʢʘʧ ʙʫʢʣʝʪʘ ʢʦʪʦʢʘʬʝ 
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ʈʠʩ. 17 ʄʦʢʘʧ ʟ ʙʫʢʣʝʪʦʤ ʢʦʪʦʢʘʬʝ 

ʈʠʩ. 18 ʄʦʢʘʧ ʙʫʢʣʝʪʘ ʢʦʪʦʢʘʬʝ 
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ʈʠʩ. 19 ʄʦʢʘʧ ʜʣʷ ʙʫʢʣʝʪʘ ʢʦʪʦʢʘʬʝ 

ʌʽʨʤʦʚʠʡ ʩʪʠʣʴ ʢʘʬʝ Cat ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʡ ʫ ʜʠʟʘʡʥʽ ʤʦʙʽʣʴʥʦʛʦ 

ʟʘʩʪʦʩʫʥʢʘ [16]. 

ʁʦʛʦ ʨʦʟʨʦʙʢʘ ʙʝʨʝ ʧʦʯʘʪʦʢ ʟʽ ʩʪʚʦʨʝʥʥʷ User Flow, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ 

ʟʨʦʟʫʤʽʪʠ ʰʣʷʭ ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʜ ʨʝʻʩʪʨʘʮʽʾ ʜʦ ʟʘʚʝʨʰʘʣʴʥʠʭ ʜʽʡ ʫ ʟʘʩʪʦʩʫʥʢʫ. 

 

 

  

 

 

 

 

 

 

 

 

 

ʈʠʩ. 20 USER  FLOW ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʢʦʪʦʢʘʬʝ 
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ʈʠʩ. 21 UI-KIT ʪʘ ʬʽʨʤʦʚʽ ʽʣʶʩʪʨʘʮʽʾ ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʢʦʪʦʢʘʬʝ 

 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʬʽʨʤʦʚʽ ʽʣʶʩʪʨʘʮʽʾ, ʥʘʤʘʣʴʦʚʘʥʽ ʚ Adobe 

Illustration, ʢʦʣʴʦʨʦʚʫ ʧʘʣʽʪʨʫ ʟ ʙʽʣʦʛʦ, ʯʦʨʥʦʛʦ, ʧʦʤʘʨʘʥʯʝʚʦʛʦ, ʢʦʨʠʯʥʝʚʦʛʦ ʪʘ 

ʙʝʞʝʚʦʛʦ ʢʦʣʴʦʨʽʚ. ɸ ʪʘʢʦʞ ʰʨʠʬʪʠ Fabada ʽ Shantell Sans. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 21 ʅʠʟʴʢʦ ʜʝʪʘʣʽʟʦʚʘʥʽ ʧʨʦʪʦʪʠʧʠ ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʢʦʪʦʢʘʬʝ 
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ʉʪʚʦʨʝʥʥʷ ʛʘʨʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʫ ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʻ 

ʥʝʤʦʞʣʠʚʠʤ ʙʝʟ ʥʠʟʴʢʦ ʜʝʪʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʪʦʪʠʧʫ. ʉʘʤʝ ʚʽʥ ʜʦʧʦʤʽʛ 

ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʚʽʟʫʘʣʦʤ ʪʘ ʘʥʽʤʘʮʽʷʤʠ ʬʽʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʌʽʥʘʣʴʥʠʡ ʜʠʟʘʡʥ ʜʝʤʦʥʩʪʨʫʻ 3 ʚʘʞʣʠʚʠʭ ʝʢʨʘʥʠ: ʛʦʣʦʚʥʫ ʩʪʦʨʽʥʢʫ, ʤʝʥʶ 

ʪʘ ʢʘʪʝʛʦʨʽʾ ʪʦʚʘʨʽʚ. 

ʅʘ ʛʦʣʦʚʥʽʡ ʩʪʦʨʽʥʮʽ ʧʨʠʩʫʪʥʽ: ʤʝʥʶ, ʜʦʩʪʘʚʢʘ, ʬʫʥʢʮʽʷ ʙʨʦʥʶʚʘʥʥʷ 

ʩʪʦʣʠʢʘ, ʽʩʪʦʨʽʷ ʟʘʤʦʚʣʝʥʴ ʢʣʽʻʥʪʘ, ʡʦʛʦ ʙʦʥʫʩʠ, ʢʦʥʪʘʢʪʠ ʟʘʢʣʘʜʫ, 

ʥʘʣʘʰʪʫʚʘʥʥʷ, FAQ, ʙʣʘʛʦʜʽʡʥʽʩʪʴ, ʩʧʽʣʴʥʦʪʘ ʪʘ ʨʝʢʣʘʤʥʘ ʧʨʦʜʫʢʮʽʷ ʢʦʪʦʢʘʬʝ, 

ʬʘʚʦʨʠʪʠ ʢʣʽʻʥʪʘ. 

ʄʝʥʶ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʢʘʪʝʛʦʨʽʡ: ʚʽʜ ʢʘʚʦʚʠʭ ʥʘʧʦʾʚ ʜʦ ʚʝʛʝʪʘʨʽʘʥʩʴʢʦʾ ʪʘ 

ʚʝʛʘʥʩʴʢʦʾ ʾʞʽ. 

ʅʘʩʪʫʧʥʠʡ ʝʢʨʘʥ ʜʝʤʦʥʩʪʨʫʻ ʷʢʽ ʚʠʜʠ ʢʘʚʠ ʤʦʞʥʘ ʟʘʤʦʚʠʪʠ 

ʈʠʩ. 22 ɼʠʟʘʡʥ ʝʢʨʘʥʽʚ ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ 

 

ʊʘʢʠʡ ʚʠʛʣʷʜ ʤʘʶʪʴ ʝʢʨʘʥʠ, ʜʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘʤʦʚʣʝʥʥʷ, ʝʢʨʘʥ ʫ 

ʧʨʦʮʝʩʽ ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʝʢʨʘʥ, ʥʘ ʷʢʦʤʫ ʟʘʤʦʚʣʝʥʥʷ ʙʫʣʦ ʧʨʠʡʥʷʪʝ. 
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ʈʠʩ. 23 ɽʢʨʘʥ, ʜʝ ʤʦʞʥʘ        ʈʠʩ. 24 ɽʢʨʘʥ ʫ ʧʨʦʮʝʩʽ                ʈʠʩ. 25 ɽʢʨʘʥ 

ʟ  

    ʟʨʦʙʠʪʠ ʟʘʤʦʚʣʝʥʥʷ                     ʟʘʤʦʚʣʝʥʥʷ                 ʧʨʠʡʥʷʪʠʤ 

ʟʘʤʦʚʣʝʥʥʷʤ 

 

 

 

ʈʠʩ. 26 ɸʥʘʣʽʟ ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʘ ʙʨʝʥʜʫ Aroma Kava 
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ʈʠʩ. 27 ɸʥʘʣʽʟ ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʘ ʙʨʝʥʜʫ STARBUCKS 

 

ʈʠʩ. 28 ɸʥʘʣʽʟ ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʘ ʙʨʝʥʜʫ Lviv Croissants 

 

ɺʀʉʅʆɺʂʀ 

ʈʦʟʨʦʙʢʘ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʜʣʷ ʢʦʪʦʢʘʬʝ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʽʤʽʜʞʫ ʙʨʝʥʜʫ ʪʘ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʫʥʽʢʘʣʴʥʦʾ ʪʘ 

ʚʧʽʟʥʘʚʘʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ ʟʘʢʣʘʜʫ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʢʦʪʦʢʘʬʝ ʚʠʜʽʣʷʪʠʩʷ ʩʝʨʝʜ 
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ʢʦʥʢʫʨʝʥʪʽʚ, ʟʘʣʫʯʘʪʠ ʥʦʚʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʚʘʪʠ ʝʤʦʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ 

ʟ ʘʫʜʠʪʦʨʽʻʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭʥʶ ʣʦʷʣʴʥʽʩʪʴ ʪʘ ʧʦʚʪʦʨʥʽ ʚʽʟʠʪʠ. 

ʃʦʛʦʪʠʧ, ʢʦʣʴʦʨʦʚʘ ʧʘʣʽʪʨʘ, ʰʨʠʬʪʠ, ʽʣʶʩʪʨʘʮʽʾ ʪʘ ʽʥʰʽ ʚʽʟʫʘʣʴʥʽ 

ʝʣʝʤʝʥʪʠ ʻ ʥʝʚʽʜôʻʤʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʙʨʝʥʜʠʥʛʫ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʜʘʶʪʴ 

ʦʩʥʦʚʥʫ ʢʦʥʮʝʧʮʽʶ ʟʘʢʣʘʜʫ. ʋ ʚʠʧʘʜʢʫ ʢʦʪʦʢʘʬʝ ʚʘʞʣʠʚʠʤʠ ʻ ʝʣʝʤʝʥʪʠ, ʱʦ 

ʘʩʦʮʽʶʶʪʴʩʷ ʽʟ ʟʘʪʠʰʢʦʤ, ʜʦʤʘʰʥʴʦʶ ʘʪʤʦʩʬʝʨʦʶ ʪʘ ʣʶʙʦʚôʶ ʜʦ ʪʚʘʨʠʥ. ʎʽ 

ʚʽʟʫʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ ʙʨʝʥʜʫ ʪʘ 

ʩʧʦʥʫʢʘʶʪʴ ʜʦ ʧʦʚʪʦʨʥʠʭ ʚʽʜʚʽʜʫʚʘʥʴ. 

ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʻ ʩʪʚʦʨʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʣʦʛʦʪʠʧʫ ʪʘ ʡʦʛʦ 

ʘʜʘʧʪʘʮʽʷ ʜʦ ʨʽʟʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʥʦʩʽʾʚ, ʪʘʢʠʭ ʷʢ ʚʝʙʩʘʡʪʠ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, 

ʨʝʢʣʘʤʥʘ ʧʨʦʜʫʢʮʽʷ ʪʘ ʽʥʪʝʨôʻʨ. ʊʘʢʘ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʝ 

ʦʭʦʧʣʝʥʥʷ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʨʘʟʫ ʙʨʝʥʜʫ ʫ 

ʚʩʽʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʢʘʥʘʣʘʭ. 

ɺʠʙʽʨ ʢʦʣʴʦʨʽʚ ʪʘ ʪʠʧʦʛʨʘʬʽʾ ʚ ʬʽʨʤʦʚʦʤʫ ʩʪʠʣʽ ʚʧʣʠʚʘʻ ʥʘ ʝʤʦʮʽʡʥʝ 

ʩʧʨʠʡʥʷʪʪʷ ʢʣʽʻʥʪʽʚ. ɼʣʷ ʢʦʪʦʢʘʬʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʩʧʦʢʽʡʣʠʚʽ ʪʘ ʧʨʠʻʤʥʽ 

ʢʦʣʴʦʨʠ, ʪʘʢʽ ʷʢ ʚʽʜʪʽʥʢʠ ʩʠʥʴʦʛʦ, ʢʦʨʠʯʥʝʚʦʛʦ, ʧʦʤʘʨʘʥʯʝʚʦʛʦ ʪʘ ʢʨʝʤʦʚʦʛʦ, ʷʢʽ 

ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʪʝʧʣʦʤ, ʢʦʤʬʦʨʪʦʤ ʪʘ ʟʘʪʠʰʢʦʤ. ɼʦʙʨʝ ʧʽʜʽʙʨʘʥʽ ʰʨʠʬʪʠ 

ʜʦʜʘʶʪʴ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʽ ʛʘʨʤʦʥʽʾ ʚ ʟʘʛʘʣʴʥʫ ʘʪʤʦʩʬʝʨʫ ʙʨʝʥʜʫ. 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʜʣʷ ʢʦʪʦʢʘʬʝ ʚʢʣʶʯʘʻ ʥʝ ʣʠʰʝ ʩʪʚʦʨʝʥʥʷ 

ʢʣʘʩʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢ ʣʦʛʦʪʠʧ ʽ ʢʦʣʴʦʨʦʚʘ ʧʘʣʽʪʨʘ, ʘʣʝ ʡ ʨʦʟʚʠʪʦʢ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʘ ʝʤʦʮʽʡʥʦ ʟʘʨʷʜʞʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʽʣʶʩʪʨʘʮʽʾ ʢʦʪʽʚ, ʷʢʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʚʦʨʠʪʠ ʚʽʟʫʘʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʢʣʽʻʥʪʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʙʨʝʥʜʫ 

ʙʫʜʫʚʘʪʠ ʝʤʦʮʽʡʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʟʘʣʫʯʘʪʠ ʘʫʜʠʪʦʨʽʶ ʯʝʨʝʟ ʧʦʟʠʪʠʚʥʽ 

ʘʩʦʮʽʘʮʽʾ. 

ʏʽʪʢʦ ʨʦʟʨʦʙʣʝʥʠʡ ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʥʘ ʨʠʥʢʫ. ɹʨʝʥʜ, ʱʦ ʤʘʻ ʻʜʠʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ ʪʘ 

ʩʪʠʣʴ, ʩʪʚʦʨʶʻ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʩʧʦʞʠʚʘʯʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʚʠʱʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʟʠʪʠʚʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʽ ʧʦʚʪʦʨʥʠʭ ʚʽʜʚʽʜʫʚʘʥʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʘʢʪʠʢʘ ʩʪʚʦʨʝʥʥʷ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʜʣʷ ʢʦʪʦʢʘʬʝ ʻ 

ʚʘʞʣʠʚʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ ʽʩʥʫʶʯʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʛʘʣʫʟʽ ʙʨʝʥʜʠʥʛʫ. 

ʆʩʢʽʣʴʢʠ ʨʠʥʦʢ ʢʦʪʦʢʘʬʝ ʻ ʚʽʜʥʦʩʥʦ ʥʦʚʠʤ, ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 
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ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ ʚ ʮʴʦʤʫ ʩʝʛʤʝʥʪʽ ʜʦʟʚʦʣʷʻ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ 

ʧʽʜʭʦʜʠ ʜʦ ʙʨʝʥʜʠʥʛʫ ʚ ʽʥʜʫʩʪʨʽʾ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʨʦʟʚʘʛ. 
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ʂʝʨʽʚʥʠʢ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʜʠʟʘʡʥʫ, 

ʢʘʥʜʠʜʘʪ ʘʨʭʽʪʝʢʪʫʨʠ  

ɹʦʞʠʥʩʴʢʠʡ ʅʘʟʘʨ ɯʚʘʥʦʚʠʯ  

 

ɽʉʊɽʊʀʏʅɯ ʊɸ ʄʀʉʊɽʎʔʂɯ ɸʉʇɽʂʊʀ ʈʆɿʈʆɹʂʀ 

ʌɯʈʄʆɺʆɻʆ ʉʊʀʃʖ ʊɸʊʋ-ʉɸʃʆʅɯɺ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʨʦʙʢʘ ʫʥʽʢʘʣʴʥʦʛʦ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʜʣʷ 

ʪʘʪʫ-ʩʘʣʦʥʽʚ ʻ ʚʘʞʣʠʚʦʶ ʯʝʨʝʟ ʟʨʦʩʪʘʶʯʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʪʘʪʫʶʚʘʥʴ ʷʢ ʤʠʩʪʝʮʪʚʘ 

ʩʘʤʦʚʠʨʘʞʝʥʥʷ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʢʦʥʢʫʨʝʥʮʽʾ ʩʘʣʦʥʠ ʧʨʘʛʥʫʪʴ ʩʪʚʦʨʠʪʠ 

ʚʧʽʟʥʘʚʘʥʠʡ ʦʙʨʘʟ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʪʠʤʝ ʾʭʥʶ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ, ʧʨʠʚʝʨʥʝ ʫʚʘʛʫ 

ʢʣʽʻʥʪʽʚ ʽ ʩʬʦʨʤʫʻ ʜʦʚʽʨʫ ʜʦ ʙʨʝʥʜʫ. ɽʩʪʝʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʩʪʘʻ ʥʝʚʽʜ'ʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʫʩʧʽʭʫ, ʦʩʢʽʣʴʢʠ ʩʪʠʣʴ ʩʘʣʦʥʫ ʤʘʻ ʧʝʨʝʜʘʚʘʪʠ ʡʦʛʦ ʮʽʥʥʦʩʪʽ ʪʘ 

ʢʦʥʮʝʧʮʽʶ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʝʩʪʝʪʠʯʥʽ ʪʘ ʤʠʩʪʝʮʴʢʽ ʧʽʜʭʦʜʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʪʘʪʫ-ʩʘʣʦʥʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ, ʢʦʣʦʨʠʩʪʠʢʫ, ʽʥʪʝʨôʻʨʥʽ ʨʽʰʝʥʥʷ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʟʘʩʦʙʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʘʩʧʝʢʪʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʦʟʨʦʙʮʽ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʪʘʪʫ-ʩʘʣʦʥʽʚ, ʱʦ ʜʦʧʦʤʦʞʝ ʚʠʦʢʨʝʤʠʪʠ ʾʭ ʩʝʨʝʜ 

ʢʦʥʢʫʨʝʥʪʽʚ ʽ ʧʽʜʢʨʝʩʣʠʪʠ ʫʥʽʢʘʣʴʥʽʩʪʴ ʧʦʩʣʫʛ, ʷʢʽ ʚʦʥʠ ʧʨʦʧʦʥʫʶʪʴ. 

ɿʘʚʜʘʥʥʷ :  

1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʠʩʪʝʮʴʢʽ ʪʘ ʜʠʟʘʡʥʝʨʩʴʢʽ ʪʝʥʜʝʥʮʽʾ ʫ ʩʪʚʦʨʝʥʥʽ 

ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʩʫʯʘʩʥʠʭ ʪʘʪʫ-ʩʘʣʦʥʽʚ. 

2. ɺʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʝʩʪʝʪʠʯʥʽ ʧʨʠʥʮʠʧʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʫʥʽʢʘʣʴʥʦʛʦ ʦʙʨʘʟʫ ʪʘʪʫ-ʩʘʣʦʥʫ. 

3. ɼʦʩʣʽʜʠʪʠ ʨʦʣʴ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʽʥʪʝʨôʻʨʫ ʪʘ ʢʦʣʦʨʠʩʪʠʢʠ ʫ 

ʩʧʨʠʡʥʷʪʪʽ ʙʨʝʥʜʫ ʢʣʽʻʥʪʘʤʠ. 

4. ʈʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʝʩʪʝʪʠʯʥʦ ʮʽʣʽʩʥʦʛʦ ʽ 

ʚʧʽʟʥʘʚʘʥʦʛʦ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʜʣʷ ʪʘʪʫ-ʩʘʣʦʥʽʚ. 
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ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʽ ʪʝʦʨʝʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʨʦʙʦʪʽ 

ʚʧʝʨʰʝ ʢʦʤʧʣʝʢʩʥʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʝʩʪʝʪʠʯʥʽ ʪʘ ʤʠʩʪʝʮʴʢʽ ʧʽʜʭʦʜʠ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʪʘʪʫ-ʩʘʣʦʥʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʝʣʝʤʝʥʪʠ 

ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʢʦʣʦʨʠʩʪʠʢʠ, ʽʥʪʝʨôʻʨʥʠʭ ʨʽʰʝʥʴ ʽ ʙʨʝʥʜʠʥʛʫ ʚ ʻʜʠʥʫ 

ʢʦʥʮʝʧʮʽʶ. ʅʦʚʠʟʥʘ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʮʽʡ ʩʬʝʨʽ ʪʘ 

ʨʦʟʨʦʙʮʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʨʘʟʫ. 

ʊʝʦʨʝʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ: 

ɺʠʚʯʝʥʥʷ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʩʪʘʪʝʡ, ʢʝʡʩʽʚ ʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʙʨʝʥʜʠʥʛʦʤ, ʛʨʘʬʽʯʥʠʤ ʜʠʟʘʡʥʦʤ, ʤʠʩʪʝʮʪʚʦʤ ʽ ʪʝʥʜʝʥʮʽʷʤʠ ʫ ʩʬʝʨʽ ʪʘʪʫ-

ʩʘʣʦʥʽʚ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ: 

ɸʥʘʣʽʟ ʬʽʨʤʦʚʠʭ ʩʪʠʣʽʚ ʨʽʟʥʠʭ ʪʘʪʫ-ʩʘʣʦʥʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʧʽʣʴʥʠʭ ʨʠʩ, 

ʫʩʧʽʰʥʠʭ ʧʨʘʢʪʠʢ ʽ ʭʘʨʘʢʪʝʨʥʠʭ ʧʦʤʠʣʦʢ. 

ɽʩʪʝʪʠʯʥʠʡ ʘʥʘʣʽʟ: 

ʆʮʽʥʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʴʦʨʽʚ, ʰʨʠʬʪʽʚ, ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ 

ʽʥʪʝʨôʻʨʥʠʭ ʨʽʰʝʥʴ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʝʩʪʝʪʠʯʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʡ ʛʘʨʤʦʥʽʡʥʦʩʪʽ. 

ʆʧʠʪʫʚʘʥʥʷ ʘʙʦ ʘʥʢʝʪʫʚʘʥʥʷ: 

ɿʙʽʨ ʜʫʤʦʢ ʢʣʽʻʥʪʽʚ ʪʘʪʫ-ʩʘʣʦʥʽʚ ʱʦʜʦ ʾʭ ʩʧʨʠʡʥʷʪʪʷ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʪʘ 

ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʠʙʽʨ ʟʘʢʣʘʜʫ. 

ʄʝʪʦʜ ʫʟʘʛʘʣʴʥʝʥʥʷ: 

ʉʠʥʪʝʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ 

ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʦʛʦ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ. 

ʌʦʨʤʫʚʘʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʜʣʷ ʪʘʪʫ-ʩʘʣʦʥʽʚ ʻ ʚʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʾʭʥʴʦʛʦ ʫʩʧʽʰʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘʜʞʝ ʚʽʥ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ 

ʚʧʽʟʥʘʚʘʥʦʛʦ ʙʨʝʥʜʫ, ʧʽʜʚʠʱʝʥʥʶ ʜʦʚʽʨʠ ʢʣʽʻʥʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʨʠʥʢʫ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘʪʫʶʚʘʥʥʷ 

ʥʘʙʫʚʘʶʪʴ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʷʢ ʬʦʨʤʘ ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʪʘ ʤʠʩʪʝʮʪʚʘ, ʱʦ 

ʘʢʪʫʘʣʽʟʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʪʝʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʜʠʟʘʡʥʫ ʪʘ ʚʽʟʫʘʣʴʥʦʾ 

ʽʜʝʥʪʠʯʥʦʩʪʽ ʪʘʢʠʭ ʟʘʢʣʘʜʽʚ. 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʙʨʝʥʜʠʥʛʫ 

ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʛʘʨʤʦʥʽʡʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʩʪʠʣʴ ʤʘʻ ʚʠʨʽʰʘʣʴʥʠʡ 
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ʚʧʣʠʚ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʩʧʦʞʠʚʘʯʝʤ ʟʘʢʣʘʜʫ ʯʠ ʙʨʝʥʜʫ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʧʨʠʜʽʣʷʶʪʴ ʝʩʪʝʪʠʯʥʠʤ ʘʩʧʝʢʪʘʤ ð ʚʠʢʦʨʠʩʪʘʥʥʶ ʢʦʣʴʦʨʽʚ, 

ʰʨʠʬʪʽʚ, ʣʦʛʦʪʠʧʽʚ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʜʠʟʘʡʥʫ, ʷʢʽ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʫʥʽʢʘʣʴʥʦʾ ʘʪʤʦʩʬʝʨʠ. 

ʊʘʪʫ-ʩʘʣʦʥʠ, ʷʢ ʩʧʝʮʠʬʽʯʥʠʡ ʚʠʜ ʧʦʩʣʫʛ, ʚʠʤʘʛʘʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʚʽʟʫʘʣʴʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ. ɰʭʥʽʡ ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʤʘʻ ʥʝ ʣʠʰʝ 

ʧʨʠʚʘʙʣʶʚʘʪʠ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ, ʘʣʝ ʡ ʚʽʜʦʙʨʘʞʘʪʠ ʢʦʥʮʝʧʮʽʶ, ʬʽʣʦʩʦʬʽʶ 

ʪʘ ʤʠʩʪʝʮʴʢʠʡ ʧʽʜʭʽʜ ʟʘʢʣʘʜʫ. ɿʛʽʜʥʦ ʟ ʨʦʙʦʪʘʤʠ ʟ ʚʽʟʫʘʣʴʥʦʛʦ ʙʨʝʥʜʠʥʛʫ, 

ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʝʩʪʝʪʠʯʥʠʭ ʨʽʰʝʥʴ ʩʧʨʠʷʻ ʝʤʦʮʽʡʥʦʤʫ ʟʘʣʫʯʝʥʥʶ ʢʣʽʻʥʪʽʚ ʪʘ 

ʬʦʨʤʫʚʘʥʥʶ ʧʦʟʠʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ. 

ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʝʩʪʝʪʠʯʥʠʭ ʽ ʤʠʩʪʝʮʴʢʠʭ 

ʘʩʧʝʢʪʽʚ ʨʦʟʨʦʙʢʠ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʪʘʪʫ-ʩʘʣʦʥʽʚ, ʘ ʪʘʢʦʞ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʘʨʤʦʥʽʡʥʦʛʦ ʪʘ ʚʧʽʟʥʘʚʘʥʦʛʦ ʙʨʝʥʜʫ. 

ʊɽʆʈɽʊʀʏʅɯ ʆʉʅʆɺʀ ʌʆʈʄʋɺɸʅʅʗ ʌɯʈʄʆɺʆɻʆ ʉʊʀʃʖ 

1.1. ʉʫʪʥʽʩʪʴ ʽ ʟʥʘʯʝʥʥʷ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʫ ʩʬʝʨʽ ʧʦʩʣʫʛ 

ʌʽʨʤʦʚʠʡ ʩʪʠʣʴ ʻ ʦʩʥʦʚʦʶ ʚʽʟʫʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʦʨʛʘʥʽʟʘʮʽʻʶ ʪʘ ʾʾ 

ʘʫʜʠʪʦʨʽʻʶ. ʋ ʩʬʝʨʽ ʧʦʩʣʫʛ, ʜʝ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʝʤʦʮʽʾ, ʜʦʚʽʨʘ ʽ 

ʚʧʽʟʥʘʚʘʥʽʩʪʴ, ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʬʦʨʤʫʻ ʧʝʨʰʝ ʚʨʘʞʝʥʥʷ ʧʨʦ ʢʦʤʧʘʥʽʶ ʪʘ 

ʚʠʟʥʘʯʘʻ ʾʾ ʧʦʟʠʮʽʶ ʥʘ ʨʠʥʢʫ. ɺʽʥ ʻ ʚʽʟʫʘʣʴʥʠʤ çʦʙʣʠʯʯʷʤè ʙʨʝʥʜʫ, ʷʢʝ ʚʧʣʠʚʘʻ 

ʥʘ ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ ʢʣʽʻʥʪʽʚ ʽ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ 

ʩʧʦʞʠʚʘʯʝʤ ʪʘ ʙʨʝʥʜʦʤ. 

ʌʽʨʤʦʚʠʡ ʩʪʠʣʴ ʫ ʩʬʝʨʽ ʧʦʩʣʫʛ ʚʠʢʦʥʫʻ ʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ: 

ɯʜʝʥʪʠʬʽʢʘʮʽʡʥʘ: ʟʘʙʝʟʧʝʯʫʻ ʚʧʽʟʥʘʚʘʥʽʩʪʴ ʙʨʝʥʜʫ ʩʝʨʝʜ ʢʦʥʢʫʨʝʥʪʽʚ. 

ʂʦʤʫʥʽʢʘʪʠʚʥʘ: ʧʝʨʝʜʘʻ ʮʽʥʥʦʩʪʽ, ʽʜʝʾ ʪʘ ʫʥʽʢʘʣʴʥʽʩʪʴ ʢʦʤʧʘʥʽʾ. 

ɽʩʪʝʪʠʯʥʘ: ʩʪʚʦʨʶʻ ʧʨʠʚʘʙʣʠʚʠʡ ʚʽʟʫʘʣʴʥʠʡ ʦʙʨʘʟ, ʱʦ ʩʪʠʤʫʣʶʻ ʢʣʽʻʥʪʘ 

ʜʦ ʚʟʘʻʤʦʜʽʾ. 

ɽʤʦʮʽʡʥʘ: ʬʦʨʤʫʻ ʧʦʟʠʪʠʚʥʽ ʘʩʦʮʽʘʮʽʾ ʪʘ ʩʧʨʠʷʻ ʣʦʷʣʴʥʦʩʪʽ. 

ʋ ʚʠʧʘʜʢʫ ʪʘʪʫ-ʩʘʣʦʥʽʚ, ʷʢʽ ʻ ʥʝ ʣʠʰʝ ʤʽʩʮʝʤ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ, ʘ ʡ 

ʧʨʦʩʪʦʨʦʤ ʜʣʷ ʩʘʤʦʚʠʨʘʞʝʥʥʷ, ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʤʘʻ ʧʦʜʚʽʡʥʝ ʟʥʘʯʝʥʥʷ. ɺʽʥ 
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ʦʜʥʦʯʘʩʥʦ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʬʝʩʽʡʥʽʩʪʴ ʤʘʡʩʪʨʽʚ ʽ ʩʪʚʦʨʶʻ ʘʪʤʦʩʬʝʨʫ, ʱʦ 

ʟʘʦʭʦʯʫʻ ʢʣʽʻʥʪʘ ʜʦʚʽʨʷʪʠ ʩʚʦʻ ʪʽʣʦ ʪʘ ʽʜʝʾ ʮʽʡ ʩʪʫʜʽʾ. 

1.2 ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ 

ʌʽʨʤʦʚʠʡ ʩʪʠʣʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʨʘʟʦʤ 

ʫʪʚʦʨʶʶʪʴ ʮʽʣʽʩʥʫ ʚʽʟʫʘʣʴʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ. 

ʃʦʛʦʪʠʧ 

ʃʦʛʦʪʠʧ ʻ ʮʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ, ʷʢʠʡ ʢʦʥʮʝʥʪʨʫʻ 

ʫʚʘʛʫ ʥʘ ʫʥʽʢʘʣʴʥʦʩʪʽ ʙʨʝʥʜʫ. ɼʣʷ ʪʘʪʫ-ʩʘʣʦʥʫ ʣʦʛʦʪʠʧ ʤʦʞʝ ʚʢʣʶʯʘʪʠ 

ʝʣʝʤʝʥʪʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʧʝʮʠʬʽʢʫ ʧʦʩʣʫʛ: ʩʪʠʣʽʟʦʚʘʥʽ ʛʦʣʢʠ, ʤʘʣʶʥʢʠ ʫ 

ʚʠʛʣʷʜʽ ʪʘʪʫʶʚʘʥʴ ʘʙʦ ʰʨʠʬʪʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʪʘʪʫ-ʢʫʣʴʪʫʨʠ. ʅʘʧʨʠʢʣʘʜ, 

ʣʦʛʦʪʠʧ ʽʟ ʛʦʪʠʯʥʠʤ ʘʙʦ ʢʘʣʽʛʨʘʬʽʯʥʠʤ ʰʨʠʬʪʦʤ ʤʦʞʝ ʧʽʜʢʨʝʩʣʠʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʩʘʣʦʥʫ [1]. 

ʐʨʠʬʪʠ 

ʐʨʠʬʪʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʢʦʤʫʥʽʢʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʟʘʛʘʣʴʥʝ ʚʨʘʞʝʥʥʷ ʚʽʜ ʙʨʝʥʜʫ. ɺʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʘʨʤʦʥʽʡʥʝ 

ʧʦʻʜʥʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʰʨʠʬʪʫ ʜʣʷ ʣʦʛʦʪʠʧʫ ʽ ʜʦʜʘʪʢʦʚʠʭ ʰʨʠʬʪʽʚ ʜʣʷ 

ʜʨʫʢʦʚʘʥʦʾ ʪʘ ʮʠʬʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʋ ʩʬʝʨʽ ʪʘʪʫ-ʤʠʩʪʝʮʪʚʘ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʨʠʬʪʠ, ʷʢʽ ʥʘʛʘʜʫʶʪʴ ʨʫʢʦʧʠʩ, ʛʨʘʚʶʨʫ ʘʙʦ ʤʘʶʪʴ 

ʜʝʢʦʨʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ [2]. 

ʂʦʣʦʨʠʩʪʠʢʘ 

ʂʦʣʴʦʨʦʚʘ ʧʘʣʽʪʨʘ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʚʠʟʥʘʯʘʻ ʝʤʦʮʽʡʥʠʡ ʬʦʥ ʙʨʝʥʜʫ. ɼʣʷ 

ʪʘʪʫ-ʩʘʣʦʥʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʣʽʪʨʫ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʩʪʠʣʴ 

ʟʘʢʣʘʜʫ: 

ʏʦʨʥʠʡ ʽ ʙʽʣʠʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʣʘʩʠʯʥʦʛʦ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʦʙʨʘʟʫ. 

ʏʝʨʚʦʥʠʡ ʜʣʷ ʘʢʮʝʥʪʫʚʘʥʥʷ ʧʨʠʩʪʨʘʩʪʽ ʪʘ ʩʤʽʣʠʚʦʩʪʽ. 

ʄʝʪʘʣʝʚʽ ʘʙʦ ʟʦʣʦʪʠʩʪʽ ʚʽʜʪʽʥʢʠ ʜʣʷ ʘʩʦʮʽʘʮʽʾ ʟ ʨʦʟʢʽʰʰʶ ʪʘ 

ʝʢʩʢʣʶʟʠʚʥʽʩʪʶ. 

ʉʪʠʣʴ ʢʦʤʫʥʽʢʘʮʽʾ 

ʂʦʤʫʥʽʢʘʮʽʷ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʥʝ 

ʣʠʰʝ ʚʽʟʫʘʣʴʥʽ, ʘʣʝ ʡ ʪʝʢʩʪʦʚʽ ʝʣʝʤʝʥʪʠ. ʉʪʠʣʴ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʢʣʽʻʥʪʘʤʠ ʤʘʻ ʙʫʪʠ 

ʢʦʥʩʠʩʪʝʥʪʥʠʤ ʷʢ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʪʘʢ ʽ ʚ ʜʨʫʢʦʚʘʥʽʡ ʧʨʦʜʫʢʮʽʾ. ʋ ʪʘʪʫ-
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ʩʘʣʦʥʘʭ, ʜʝ ʘʫʜʠʪʦʨʽʷ ʯʘʩʪʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʦʣʦʜʽ, ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʫʯʘʩʥʠʡ, ʢʨʝʘʪʠʚʥʠʡ ʽ ʜʦʩʪʫʧʥʠʡ ʪʦʥ [3]. 

1.3 ɸʥʘʣʽʟ ʤʠʩʪʝʮʴʢʠʭ ʽ ʝʩʪʝʪʠʯʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʜʠʟʘʡʥʽ 

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʫ ʜʠʟʘʡʥʽ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʢʽʣʴʢʦʭ ʥʘʧʨʷʤʽʚ: 

ʄʽʥʽʤʘʣʽʟʤ 

ʄʽʥʽʤʘʣʽʩʪʠʯʥʽ ʨʽʰʝʥʥʷ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʦʩʪʦʪʫ, ʯʠʩʪʽ ʣʽʥʽʾ ʪʘ ʤʽʥʽʤʫʤ 

ʢʦʣʴʦʨʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʫ ʩʬʝʨʽ ʧʦʩʣʫʛ. ʋ ʜʠʟʘʡʥʽ ʪʘʪʫ-ʩʘʣʦʥʽʚ ʮʝ ʤʦʞʝ 

ʧʨʦʷʚʣʷʪʠʩʷ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʥʦʭʨʦʤʥʦʾ ʧʘʣʽʪʨʠ ʪʘ ʣʘʢʦʥʽʯʥʠʭ ʣʦʛʦʪʠʧʽʚ [4]. 

ʈʝʪʨʦ ʽ ʚʽʥʪʘʞ 

ʈʝʪʨʦ-ʜʠʟʘʡʥ ʪʘ ʝʣʝʤʝʥʪʠ ʚʽʥʪʘʞʫ ʩʪʚʦʨʶʶʪʴ ʫʥʽʢʘʣʴʥʫ ʘʪʤʦʩʬʝʨʫ, ʷʢʘ 

ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʘʪʫ-ʩʘʣʦʥʽʚ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʝʭʥʽʢʘʤʠ 

ʪʘʪʫʶʚʘʥʥʷ. ʊʘʢʽ ʪʝʥʜʝʥʮʽʾ ʘʧʝʣʶʶʪʴ ʜʦ ʝʩʪʝʪʠʢʠ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʘʙʦ ʨʦʢ-

ʥ-ʨʦʣʴʥʦʛʦ ʩʪʠʣʶ [5] 

ʂʽʙʝʨʧʘʥʢ ʽ ʬʫʪʫʨʠʟʤ 

ʋ ʩʫʯʘʩʥʦʤʫ ʪʘʪʫ-ʤʠʩʪʝʮʪʚʽ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʬʫʪʫʨʠʩʪʠʯʥʽ 

ʤʦʪʠʚʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʥʦʚʠʭ ʢʦʣʴʦʨʽʚ, ʮʠʬʨʦʚʠʭ ʪʝʢʩʪʫʨ ʪʘ 

ʩʤʽʣʠʚʠʭ ʬʦʨʤ ʫ ʬʽʨʤʦʚʦʤʫ ʩʪʠʣʽ. 

ɽʢʦ-ʜʠʟʘʡʥ 

ɸʢʮʝʥʪ ʥʘ ʧʨʠʨʦʜʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʚʧʣʠʚʘʻ ʥʘ ʙʨʝʥʜʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʪʫʨʘʣʴʥʠʭ ʚʽʜʪʽʥʢʽʚ, ʤʘʪʝʨʽʘʣʽʚ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʧʦʟʠʪʠʚʥʦʛʦ ʽʤʽʜʞʫ ʩʝʨʝʜ ʩʫʯʘʩʥʠʭ ʢʣʽʻʥʪʽʚ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʫʥʽʢʘʣʴʥʽ 

ʬʽʨʤʦʚʽ ʩʪʠʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʽʥʥʦʩʪʷʤ ʙʨʝʥʜʫ ʽ ʚʧʦʜʦʙʘʥʥʷʤ ʘʫʜʠʪʦʨʽʾ. ɰʭʥʻ 

ʚʠʚʯʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʩʬʝʨʽ ʪʘʪʫ-ʩʘʣʦʥʽʚ ʩʧʨʠʷʻ ʟʘʣʫʯʝʥʥʶ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ 

 ̔ʟʤʽʮʥʝʥʥʶ ʟʚôʷʟʢʫ ʟ ʽʩʥʫʶʯʠʤʠ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿʈʆɹʂʀ ʌɯʈʄʆɺʆɻʆ ʉʊʀʃʖ ʊɸʊʋ-

ʉɸʃʆʅɯɺ 

2.1 ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʙʨʝʥʜʠʥʛʫ ʜʣʷ ʪʘʪʫ-ʩʘʣʦʥʽʚ 

ʈʦʟʨʦʙʢʘ ʙʨʝʥʜʠʥʛʫ ʪʘʪʫ-ʩʘʣʦʥʽʚ ʻ ʫʥʽʢʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʧʦʪʨʝʙʫʻ 

ʽʥʪʝʛʨʘʮʽʾ ʤʠʩʪʝʮʴʢʠʭ, ʢʫʣʴʪʫʨʥʠʭ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʘʩʧʝʢʪʽʚ. ɺʨʘʭʦʚʫʶʯʠ 
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ʩʧʝʮʠʬʽʢʫ ʮʴʦʛʦ ʩʝʛʤʝʥʪʘ, ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʙʨʝʥʜʠʥʛʫ ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʢʮʝʥʪ 

ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ, ʝʤʦʮʽʡʥʽʡ ʚʟʘʻʤʦʜʽʾ ʪʘ ʚʧʽʟʥʘʚʘʥʦʩʪʽ. 

ɯʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʙʨʝʥʜʫ 

ʉʫʯʘʩʥʽ ʪʘʪʫ-ʩʘʣʦʥʠ ʧʨʘʛʥʫʪʴ ʩʪʚʦʨʠʪʠ ʫʥʽʢʘʣʴʥʠʡ ʦʙʨʘʟ, ʷʢʠʡ 

ʚʽʜʦʙʨʘʞʘʻ ʾʭʥʶ ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʪʘ ʮʽʥʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʩʪʫʜʽʾ, ʱʦ ʬʦʢʫʩʫʶʪʴʩʷ 

ʥʘ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘʪʫʶʚʘʥʥʷʭ, ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʪʨʦ-ʝʩʪʝʪʠʢʫ ʫ ʣʦʛʦʪʠʧʘʭ 

ʽ ʛʨʘʬʽʮʽ, ʪʦʜʽ ʷʢ ʩʘʣʦʥʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʩʫʯʘʩʥʠʡ ʩʪʠʣʴ ʘʙʦ ʥʦʚʘʪʦʨʩʴʢʽ ʪʝʭʥʽʢʠ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʡ ʯʠ ʬʫʪʫʨʠʩʪʠʯʥʠʡ ʧʽʜʭʽʜ [1][2]. 

ɽʤʦʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʢʣʽʻʥʪʘʤʠ 

ɹʨʝʥʜʠʥʛ ʫ ʪʘʪʫ-̔ ʥʜʫʩʪʨʽʾ ʤʘʻ ʩʪʚʦʨʶʚʘʪʠ ʝʤʦʮʽʡʥʠʡ ʨʝʟʦʥʘʥʩ. ʏʝʨʝʟ 

ʢʦʣʴʦʨʠ, ʰʨʠʬʪʠ ʪʘ ʽʥʪʝʨôʻʨ ʬʦʨʤʫʻʪʴʩʷ ʘʪʤʦʩʬʝʨʘ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʢʣʽʻʥʪʘʤ 

ʚʽʜʯʫʚʘʪʠ ʜʦʚʽʨʫ ʪʘ ʢʦʤʬʦʨʪ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʠʭ ʚʽʜʪʽʥʢʽʚ ʽ 

ʥʘʪʫʨʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʽʥʪʝʨôʻʨʽ ʩʪʚʦʨʶʻ ʟʘʩʧʦʢʽʡʣʠʚʠʡ ʝʬʝʢʪ, ʘ ʷʩʢʨʘʚʽ 

ʢʦʥʪʨʘʩʪʥʽ ʨʽʰʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ ʜʠʥʘʤʽʯʥʽʩʪʴ ʽ ʢʨʝʘʪʠʚʥʽʩʪʴ ʩʪʫʜʽʾ [5][4]. 

ɯʥʪʝʛʨʘʮʽʷ ʮʠʬʨʦʚʦʛʦ ʙʨʝʥʜʠʥʛʫ 

ʉʴʦʛʦʜʥʽ ʫʩʧʽʰʥʽ ʪʘʪʫ-ʩʘʣʦʥʠ ʘʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʥʘʜ ʩʚʦʻʶ ʧʨʠʩʫʪʥʽʩʪʶ 

ʚ ʽʥʪʝʨʥʝʪʽ. ʉʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦ ʧʨʠʚʘʙʣʠʚʠʭ ʧʨʦʬʽʣʽʚ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, 

ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽ ʞ ʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʡ ʫ ʬʽʟʠʯʥʦʤʫ ʧʨʦʩʪʦʨʽ ʩʪʫʜʽʾ, 

ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥʶ ʙʨʝʥʜʫ [5]. 

2.2 ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʝʩʪʝʪʠʯʥʠʭ ʽ ʭʫʜʦʞʥʽʭ ʨʽʰʝʥʴ ʥʘ ʩʧʨʠʡʥʷʪʪʷ 

ʢʣʽʻʥʪʽʚ 

ɽʩʪʝʪʠʢʘ ʪʘ ʭʫʜʦʞʥʽʩʪʴ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʪʘʚʣʝʥʥʷ 

ʢʣʽʻʥʪʽʚ ʜʦ ʪʘʪʫ-ʩʘʣʦʥʫ. ɺʽʟʫʘʣʴʥʽ ʨʽʰʝʥʥʷ ʥʝ ʣʠʰʝ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ, ʘ ʡ 

ʩʪʚʦʨʶʶʪʴ ʘʪʤʦʩʬʝʨʫ, ʱʦ ʬʦʨʤʫʻ ʧʝʨʰʝ ʚʨʘʞʝʥʥʷ ʧʨʦ ʩʘʣʦʥ. 

ʂʦʣʴʦʨʦʚʘ ʧʘʣʽʪʨʘ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʢʦʣʴʦʨʠ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʝʤʦʮʽʡʥʠʡ 

ʩʪʘʥ ʢʣʽʻʥʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʯʦʨʥʠʡ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʙʽʣʠʤ ʘʙʦ ʯʝʨʚʦʥʠʤ ʯʘʩʪʦ 

ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ ʧʨʦʬʝʩʽʡʥʽʩʪʶ ʪʘ ʧʨʠʩʪʨʘʩʪʶ, ʪʦʜʽ ʷʢ ʧʘʩʪʝʣʴʥʽ ʚʽʜʪʽʥʢʠ 

ʩʪʚʦʨʶʶʪʴ ʙʽʣʴʰ ʩʧʦʢʽʡʥʫ ʘʪʤʦʩʬʝʨʫ, ʷʢʘ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʢʣʽʻʥʪʽʚ, ʱʦ ʨʦʙʣʷʪʴ 

ʪʘʪʫʶʚʘʥʥʷ ʚʧʝʨʰʝ [6][2]. 

ʄʠʩʪʝʮʴʢʽ ʜʝʪʘʣʽ 
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ʉʪʠʣʽʟʘʮʽʷ ʣʦʛʦʪʠʧʫ, ʚʠʙʽʨ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʩʪʦʨʫ 

ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʥʘʩʪʽʥʥʽ ʤʘʣʶʥʢʠ ʫ ʚʠʛʣʷʜʽ ʧʦʧʫʣʷʨʥʠʭ 

ʪʘʪʫʶʚʘʥʴ ʘʙʦ ʭʫʜʦʞʥʽʭ ʢʦʤʧʦʟʠʮʽʡ ʤʦʞʫʪʴ ʥʝ ʣʠʰʝ ʧʨʠʢʨʘʩʠʪʠ ʧʨʠʤʽʱʝʥʥʷ, 

ʘʣʝ ʡ ʩʣʫʛʫʚʘʪʠ ʜʞʝʨʝʣʦʤ ʥʘʪʭʥʝʥʥʷ ʜʣʷ ʢʣʽʻʥʪʽʚ [1][5]. 

ʇʩʠʭʦʣʦʛʽʷ ʧʨʦʩʪʦʨʫ 

ʆʬʦʨʤʣʝʥʥʷ ʽʥʪʝʨôʻʨʫ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʢʣʽʻʥʪʽʚ. ɿʨʫʯʥʽ ʤʝʙʣʽ, 

ʧʨʘʚʠʣʴʥʝ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʜʝʢʦʨ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʠʣʶ ʩʘʣʦʥʫ, ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ 

ʜʣʷ ʧʦʟʠʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ. ʅʘʧʨʠʢʣʘʜ, ʩʪʫʜʽʾ ʟ ʝʢʦ-ʜʠʟʘʡʥʦʤ ʧʨʠʚʘʙʣʶʶʪʴ ʪʠʭ, 

ʭʪʦ ʮʽʥʫʻ ʩʪʽʡʢʽʩʪʴ ʽ ʧʨʠʨʦʜʥʽʩʪʴ [4][3]. 

2.3 ʇʨʠʢʣʘʜʠ ʫʩʧʽʰʥʦʛʦ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʫ ʪʘʪʫ-ʩʘʣʦʥʘʭ 

ʋ ʩʚʽʪʽ ʽʩʥʫʻ ʙʘʛʘʪʦ ʫʩʧʽʰʥʠʭ ʧʨʠʢʣʘʜʽʚ ʪʘʪʫ-ʩʘʣʦʥʽʚ, ʷʢʽ ʯʝʨʝʟ ʩʚʽʡ 

ʫʥʽʢʘʣʴʥʠʡ ʙʨʝʥʜʠʥʛ ʟʜʦʙʫʣʠ ʧʦʧʫʣʷʨʥʽʩʪʴ ʽ ʣʦʷʣʴʥʽʩʪʴ ʢʣʽʻʥʪʽʚ. 

Old School Studio (ʃʦʥʜʦʥ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ) 

ʎʝʡ ʩʘʣʦʥ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʪʨʘʜʠʮʽʡʥʠʭ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʪʘʪʫʶʚʘʥʥʷʭ. 

ʁʦʛʦ ʙʨʝʥʜʠʥʛ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʪʨʦ-ʛʨʘʬʽʢʠ, ʥʘʩʠʯʝʥʠʭ ʢʦʣʴʦʨʽʚ ʽ 

ʪʝʤʘʪʠʯʥʠʭ ʽʣʶʩʪʨʘʮʽʡ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʫʭ ʩʪʘʨʦʾ ʰʢʦʣʠ. ʃʦʛʦʪʠʧ ʩʘʣʦʥʫ 

ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʤʦʨʩʴʢʦʾ ʟʽʨʢʠ, ʦʪʦʯʝʥʦʾ ʰʨʠʬʪʦʚʠʤʠ ʥʘʧʠʩʘʤʠ ʫ ʩʪʠʣʽ 

1950-ʭ ʨʦʢʽʚ [1]. 

Bang Bang Tattoo (ʅʴ-ʁʁʦʨʢ, ʉʐɸ) 

ʆʜʠʥ ʽʟ ʥʘʡʚʽʜʦʤʽʰʠʭ ʪʘʪʫ-ʩʘʣʦʥʽʚ ʩʚʽʪʫ, ʷʢʠʡ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʽʢʘʭ. ʁʦʛʦ ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʤʽʥʽʤʘʣʽʟʤʽ: ʯʦʨʥʠʡ 

ʣʦʛʦʪʠʧ ʽʟ ʘʙʩʪʨʘʢʪʥʠʤ ʩʠʤʚʦʣʦʤ ʽ ʩʪʨʦʛʽ ʰʨʠʬʪʠ ʧʽʜʢʨʝʩʣʶʶʪʴ ʧʨʦʬʝʩʽʡʥʽʩʪʴ. 

ɺ ʽʥʪʝʨôʻʨʽ ʧʝʨʝʚʘʞʘʶʪʴ ʯʦʨʥʦ-ʙʽʣʽ ʪʦʥʠ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʝʬʝʢʪ ʛʘʣʝʨʝʾ ʤʠʩʪʝʮʪʚ 

[2][5]. 

ʏʦʨʥʠʡ ɺʦʨʦʥ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

ʎʝʡ ʫʢʨʘʾʥʩʴʢʠʡ ʪʘʪʫ-ʩʘʣʦʥ ʚʽʜʦʤʠʡ ʩʚʦʻʶ ʩʠʤʚʦʣʽʢʦʶ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʝʪʥʽʯʥʠʭ ʤʦʪʠʚʘʭ. ʃʦʛʦʪʠʧ ʫ ʚʠʛʣʷʜʽ ʚʦʨʦʥʘ, ʚʠʢʦʥʘʥʠʡ ʫ ʩʪʠʣʽ ʪʨʠʧʽʣʴʩʴʢʠʭ 

ʦʨʥʘʤʝʥʪʽʚ, ʧʽʜʢʨʝʩʣʶʻ ʥʘʮʽʦʥʘʣʴʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ. ɯʥʪʝʨôʻʨ ʦʬʦʨʤʣʝʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʨʝʚʠʥʠ ʪʘ ʦʨʥʘʤʝʥʪʽʚ ʫ ʪʨʘʜʠʮʽʡʥʦʤʫ ʩʪʠʣʽ, ʱʦ ʧʨʠʚʘʙʣʶʻ 

ʢʣʽʻʥʪʽʚ, ʷʢʽ ʮʽʥʫʶʪʴ ʘʚʪʝʥʪʠʯʥʽʩʪʴ [6]. 

Forever Ink (ʄʝʣʴʙʫʨʥ, ɸʚʩʪʨʘʣʽʷ) 
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ʎʝʡ ʩʘʣʦʥ ʟʘʩʪʦʩʦʚʫʻ ʩʫʯʘʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʙʨʝʥʜʠʥʛʫ, ʘʢʮʝʥʪʫʶʯʠ ʫʚʘʛʫ ʥʘ 

ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤʘʭ. ʁʦʛʦ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʥʘʧʦʚʥʝʥʽ ʷʩʢʨʘʚʠʤʠ 

ʬʦʪʦʛʨʘʬʽʷʤʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʤʘʡʩʪʨʽʚ, ʘ ʪʘʢʦʞ ʫʥʽʢʘʣʴʥʠʤ 

ʛʨʘʬʽʯʥʠʤ ʦʬʦʨʤʣʝʥʥʷʤ ʧʦʩʪʽʚ [3]. 

ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ ɿ ʈʆɿʈʆɹʂʀ ʌɯʈʄʆɺʆɻʆ 

ʉʊʀʃʖ ʊɸʊʋ-ʉɸʃʆʅɯɺ 

3.1 ʇʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʾ ʚʽʟʫʘʣʴʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ 

ʎʽʣʽʩʥʘ ʚʽʟʫʘʣʴʥʘ ʽʜʝʥʪʠʯʥʽʩʪʴ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʙʨʝʥʜʠʥʛʫ ʪʘʪʫ-

ʩʘʣʦʥʫ. ɺʦʥʘ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ ʚʧʽʟʥʘʚʘʥʠʡ ʽ ʧʨʦʬʝʩʽʡʥʠʡ ʦʙʨʘʟ, ʱʦ 

ʧʨʠʚʘʙʣʶʻ ʢʣʽʻʥʪʽʚ ʪʘ ʬʦʨʤʫʻ ʜʦʚʽʨʫ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ 

ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʘʢʠʭ ʧʨʠʥʮʠʧʽʚ: 

ʈʦʟʨʦʙʢʘ ʣʦʛʦʪʠʧʫ 

ʃʦʛʦʪʠʧ ʤʘʻ ʙʫʪʠ ʮʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʙʨʝʥʜʫ, ʚʽʜʦʙʨʘʞʘʶʯʠ 

ʢʦʥʮʝʧʮʽʶ ʩʘʣʦʥʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʩʘʣʦʥ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʪʘʪʫʶʚʘʥʥʷʭ, ʣʦʛʦʪʠʧ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʤʽʥʽʤʘʣʽʩʪʠʯʥʽ ʬʦʨʤʠ, ʚʠʢʦʥʘʥʽ ʚ 

ʯʦʨʥʦʤʫ ʯʠ ʤʦʥʦʭʨʦʤʥʦʤʫ ʩʪʠʣʽ [1,7]. 

ʋʟʛʦʜʞʝʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʩʪʠʣʶ 

ʂʦʞʝʥ ʢʦʤʧʦʥʝʥʪ ʚʽʟʫʘʣʴʥʦʛʦ ʩʪʠʣʶ (ʰʨʠʬʪʠ, ʢʦʣʴʦʨʠ, ʛʨʘʬʽʯʥʽ 

ʝʣʝʤʝʥʪʠ) ʤʘʻ ʙʫʪʠ ʛʘʨʤʦʥʽʡʥʦ ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʟʘʛʘʣʴʥʠʡ ʦʙʨʘʟ ʙʨʝʥʜʫ. ʎʝ 

ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʩʠʩʪʝʥʪʥʽʩʪʴ ʫ ʚʩʽʭ ʪʦʯʢʘʭ ʢʦʥʪʘʢʪʫ ʟ ʢʣʽʻʥʪʦʤ ð ʚʽʜ 

ʚʽʟʠʪʦʢ ʜʦ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ [2]. 

ʎʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ 

ɸʡʜʝʥʪʠʢʘ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʦʜʦʙʘʥʥʷ ʡ ʦʯʽʢʫʚʘʥʥʷ ʮʽʣʴʦʚʦʾ 

ʘʫʜʠʪʦʨʽʾ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʤʦʣʦʜʽʞʥʦʾ ʘʫʜʠʪʦʨʽʾ ʙʫʜʫʪʴ ʧʨʠʚʘʙʣʠʚʠʤʠ ʩʫʯʘʩʥʽ 

ʪʨʝʥʜʠ ʜʠʟʘʡʥʫ, ʪʦʜʽ ʷʢ ʜʣʷ ʢʣʽʻʥʪʽʚ, ʷʢʽ ʮʽʥʫʶʪʴ ʢʣʘʩʠʢʫ, ʢʨʘʱʝ ʦʙʨʘʪʠ ʙʽʣʴʰ 

ʩʪʨʠʤʘʥʫ ʩʪʠʣʽʩʪʠʢʫ [4]. 

ɼʠʥʘʤʽʯʥʠʡ ʙʨʝʥʜʠʥʛ 

ɺʘʞʣʠʚʦ ʧʝʨʝʜʙʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʩʪʠʣʶ ʜʦ ʨʽʟʥʠʭ 

ʧʣʘʪʬʦʨʤ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʽʤʦʚʘʥʠʭ ʣʦʛʦʪʠʧʽʚ ʫ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ ʘʙʦ ʩʧʨʦʱʝʥʠʭ ʚʝʨʩʽʡ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ [4,7]. 
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3.2 ʈʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʢʦʣʴʦʨʽʚ ʪʘ 

ʽʥʪʝʨôʻʨʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ 

ɺʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʙʨʝʥʜʠʥʛʫ ʥʝ ʣʠʰʝ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ, ʘ ʡ ʟʘʜʘʶʪʴ 

ʝʤʦʮʽʡʥʠʡ ʬʦʥ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʢʣʽʻʥʪʽʚ. 

ʂʦʣʴʦʨʠ ʪʘ ʾʭ ʟʥʘʯʝʥʥʷ 

ʂʦʣʦʨʠʩʪʠʢʘ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʮʽʥʥʦʩʪʷʤ ʽ ʩʪʠʣʶ ʩʘʣʦʥʫ: 

ʏʦʨʥʠʡ: ʩʠʤʚʦʣʽʟʫʻ ʧʨʦʬʝʩʽʡʥʽʩʪʴ, ʚʠʪʦʥʯʝʥʽʩʪʴ ʽ ʩʫʯʘʩʥʽʩʪʴ. 

ʏʝʨʚʦʥʠʡ: ʘʢʮʝʥʪʫʻ ʥʘ ʩʤʽʣʠʚʦʩʪʽ, ʝʥʝʨʛʽʾ ʪʘ ʧʨʠʩʪʨʘʩʪʽ. 

ɹʽʣʠʡ: ʜʦʜʘʻ ʚʽʜʯʫʪʪʷ ʯʠʩʪʦʪʠ ʪʘ ʧʦʨʷʜʢʫ. 

ɼʣʷ ʫʥʠʢʥʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʢʩʠʤʫʤ ʪʨʠ ʦʩʥʦʚʥʠʭ ʢʦʣʴʦʨʠ [6,7]. 

ɻʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ 

ʉʠʤʚʦʣʽʢʘ, ʦʨʥʘʤʝʥʪʠ ʪʘ ʽʥʰʽ ʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʧʽʜʢʨʝʩʣʶʚʘʪʠ 

ʫʥʽʢʘʣʴʥʽʩʪʴ ʙʨʝʥʜʫ. ʅʘʧʨʠʢʣʘʜ, ʝʣʝʤʝʥʪʠ ʪʘʪʫʶʚʘʥʴ, ʪʘʢʽ ʷʢ ʣʽʥʽʡʥʽ ʤʘʣʶʥʢʠ 

ʯʠ ʪʨʘʜʠʮʽʡʥʽ ʦʨʥʘʤʝʥʪʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʚʽʟʠʪʢʘʭ, ʫʧʘʢʦʚʮʽ ʪʘ 

ʥʘʚʽʪʴ ʫ ʜʝʢʦʨʽ ʧʨʠʤʽʱʝʥʥʷ [2][6]. 

ɯʥʪʝʨôʻʨ ʩʘʣʦʥʫ 

ɯʥʪʝʨôʻʨ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʬʽʨʤʦʚʽʡ ʘʡʜʝʥʪʠʮʽ, ʩʪʚʦʨʶʶʯʠ ʢʦʤʬʦʨʪʥʫ 

ʘʪʤʦʩʬʝʨʫ: 

ʄʝʙʣʽ: ʣʘʢʦʥʽʯʥʽ ʬʦʨʤʠ, ʥʘʪʫʨʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʠʣʴ 

ʙʨʝʥʜʫ. 

ʆʩʚʽʪʣʝʥʥʷ: ʢʦʤʙʽʥʦʚʘʥʝ, ʟ ʘʢʮʝʥʪʘʤʠ ʥʘ ʨʦʙʦʯʽ ʟʦʥʠ ʽ ʜʝʢʦʨʘʪʠʚʥʽ 

ʝʣʝʤʝʥʪʠ. 

ɼʝʢʦʨ: ʥʘʩʪʽʥʥʽ ʧʘʥʥʦ ʫ ʩʪʠʣʽ ʪʘʪʫʶʚʘʥʴ ʘʙʦ ʭʫʜʦʞʥʽ ʽʥʩʪʘʣʷʮʽʾ ʜʦʜʘʶʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʧʨʦʩʪʦʨʫ [3][6]. 

ɿʦʥʠ ʚ ʩʘʣʦʥʽ 

ɺʘʞʣʠʚʦ ʧʝʨʝʜʙʘʯʠʪʠ ʦʢʨʝʤʽ ʟʦʥʠ ʜʣʷ ʦʯʽʢʫʚʘʥʥʷ, ʢʦʥʩʫʣʴʪʘʮʽʡ ʽ ʨʦʙʦʪʠ 

ʤʘʡʩʪʨʽʚ. ʎʝ ʧʽʜʚʠʱʠʪʴ ʟʨʫʯʥʽʩʪʴ ʢʣʽʻʥʪʽʚ ʽ ʩʪʚʦʨʠʪʴ ʧʨʦʬʝʩʽʡʥʝ ʚʨʘʞʝʥʥʷ. 
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3.3 ʇʨʘʢʪʠʯʥʽ ʧʦʨʘʜʠ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʻʥʪʘʤʠ ʯʝʨʝʟ ʚʽʟʫʘʣʴʥʠʡ 

ʩʪʠʣʴ 

ɽʬʝʢʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʢʣʽʻʥʪʘʤʠ ʯʝʨʝʟ ʚʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʜʦʟʚʦʣʷʻ ʥʝ 

ʣʠʰʝ ʟʘʣʫʯʘʪʠ ʥʦʚʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʘ ʡ ʫʪʨʠʤʫʚʘʪʠ ʧʦʩʪʽʡʥʠʭ. 

ʆʬʦʨʤʣʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ 

ʉʦʮʽʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ ð ʮʝ ʚʘʞʣʠʚʠʡ ʢʘʥʘʣ ʜʣʷ ʧʨʦʩʫʚʘʥʥʷ ʙʨʝʥʜʫ: 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʫʥʽʢʘʣʴʥʠʡ ʩʪʠʣʴ ʦʬʦʨʤʣʝʥʥʷ ʧʦʩʪʽʚ, ʟʙʝʨʝʞʽʪʴ ʻʜʠʥʫ 

ʢʦʣʴʦʨʦʚʫ ʛʘʤʫ ʪʘ ʰʨʠʬʪʠ. 

ɼʦʜʘʚʘʡʪʝ ʬʦʪʦʛʨʘʬʽʾ ʨʦʙʽʪ ʫ ʚʠʩʦʢʽʡ ʷʢʦʩʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʽʨʤʦʚʽʡ 

ʘʡʜʝʥʪʠʮʽ [3][6]. 

ɹʨʝʥʜʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ ʬʽʨʤʦʚʽ ʩʝʨʪʠʬʽʢʘʪʠ, ʚʽʟʠʪʢʠ, ʧʘʢʫʚʘʥʥʷ ʜʣʷ 

ʜʦʛʣʷʜʦʚʠʭ ʟʘʩʦʙʽʚ. ʊʘʢʽ ʜʝʪʘʣʽ ʧʽʜʚʠʱʫʶʪʴ ʣʦʷʣʴʥʽʩʪʴ ʢʣʽʻʥʪʽʚ ʽ ʟʤʽʮʥʶʶʪʴ 

ʾʭʥʻ ʚʨʘʞʝʥʥʷ ʧʨʦ ʷʢʽʩʪʴ ʧʦʩʣʫʛ [2][3]. 

ʋʥʽʬʦʨʤʘ ʧʝʨʩʦʥʘʣʫ 

ʇʝʨʩʦʥʘʣ ʩʘʣʦʥʫ ʤʦʞʝ ʥʦʩʠʪʠ ʫʥʽʬʦʨʤʫ ʟ ʣʦʛʦʪʠʧʦʤ ʯʠ ʽʥʰʠʤ ʝʣʝʤʝʥʪʦʤ 

ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʧʽʟʥʘʚʘʥʽʩʪʴ ʙʨʝʥʜʫ ʪʘ ʩʪʚʦʨʶʻ 

ʚʽʜʯʫʪʪʷ ʧʨʦʬʝʩʽʡʥʦʩʪʽ [6]. 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʮʽʥʥʦʩʪʝʡ ʙʨʝʥʜʫ 

ʏʝʨʝʟ ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʩʪʦʨʫ, ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʚʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʩʣʽʜ 

ʪʨʘʥʩʣʶʚʘʪʠ ʮʽʥʥʦʩʪʽ ʙʨʝʥʜʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʩʘʣʦʥ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ 

ʝʢʦʣʦʛʽʯʥʦʩʪʽ, ʮʝ ʤʘʻ ʙʫʪʠ ʚʠʜʥʦ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʪʫʨʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʝʢʦʨʫ [6]. 

ʇʈɸʂʊʀʏʅɸ ʏɸʉʊʀʅɸ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʌʽʨʤʦʚʠʡ ʩʪʠʣʴ ʪʘʪʫ-ʩʘʣʦʥʫ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʤʽʜʞʫ 

ʙʨʝʥʜʫ, ʟʘʣʫʯʝʥʥʽ ʢʣʽʻʥʪʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʨʠʥʢʫ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʪʘʪʫ-̔ ʥʜʫʩʪʨʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʣʽʻʥʪʠ ʦʙʠʨʘʶʪʴ ʥʝ ʣʠʰʝ 

ʧʦʩʣʫʛʫ, ʘ ʡ ʜʦʚʽʨʷʶʪʴ ʩʘʣʦʥʫ ʩʚʦʻ ʪʽʣʦ ʪʘ ʩʘʤʦʚʠʨʘʞʝʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʚʽʟʫʘʣʴʥʘ ʽʜʝʥʪʠʯʥʽʩʪʴ ʧʦʚʠʥʥʘ ʚʠʢʣʠʢʘʪʠ ʜʦʚʽʨʫ, ʝʤʦʮʽʡʥʫ ʟʘʣʫʯʝʥʽʩʪʴ ʽ 

ʧʽʜʢʨʝʩʣʶʚʘʪʠ ʫʥʽʢʘʣʴʥʽʩʪʴ ʟʘʢʣʘʜʫ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʻ ʥʘ ʤʝʪʽ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʝʩʪʝʪʠʯʥʠʭ ʪʘ ʤʠʩʪʝʮʴʢʠʭ ʨʽʰʝʥʴ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ ʪʘʪʫ-ʩʘʣʦʥʽʚ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ, ʷʢ ʩʘʤʝ 

ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʚʧʣʠʚʘʻ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʢʣʽʻʥʪʽʚ. 

 

ʈʠʩ. 1 ɺʠʜʦʟʤʽʥʠ ʣʦʛʦʪʠʧʫ çTattoo Studioè 


