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ɺʚʝʜʝʥʠʝ 

ʇʝʨʚʳʝ ʤʫʣʴʪʬʠʣʴʤʳ ʧʦʷʚʠʣʠʩʴ ʙʦʣʝʝ ʩʪʘ ʣʝʪ ʥʘʟʘʜ. ʉ ʧʦʷʚʣʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʥʠʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʤʫʣʴʪʠʤʝʜʠʘ ʧʨʦʝʢʪʦʚ ʠ ʧʨʝʟʝʥʪʘʮʠʡ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ. ʇʦ ʥʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʘʪʴ ʠʟʫʯʝʥʠʝ ʨʝʘʣʴʥʳʭ 

ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʷʚʣʷʝʪʩʷ 

ʩʪʠʤʫʣʠʨʫʶʱʝʡ ʩʨʝʜʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʚʠʜʝʦʨʝʜʘʢʪʦʨʦʚ ʠ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʚ ʬʦʨʤʝ ʚʳʧʦʣʥʝʥʠʷ ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʦʚ. ɼʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʪʘʢʦʛʦ ʨʦʜʘ ʪʨʝʙʫʝʪʩʷ ʚʣʘʜʝʥʠʝ ʙʦʣʴʰʠʤ 

ʩʧʝʢʪʨʦʤ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʝʤʳʤ ʥʝ ʪʦʣʴʢʦ ʦʚʣʘʜʝʪʴ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ, ʥʦ ʠ ʥʘʫʯʠʪʴʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʥʠʤʘʮʠʷ ʦʭʚʘʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʠʥʜʫʩʪʨʠʠ: ʢʠʥʦ, 

ʪʝʣʝʚʠʜʝʥʠʝ, ʚʠʜʝʦʠʛʨʳ, ʨʝʢʣʘʤʘ. ɸʥʠʤʘʮʠʷ ï ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʨʷʜʘ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʪʘʪʠʯʝʩʢʠʭ ʢʘʨʪʠʥʦʢ. ʏʝʤ 

ʤʝʥʴʰʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʦʠʩʭʦʜʷʪ ʚ ʢʘʞʜʦʡ ʢʘʨʪʠʥʢʝ, ʠ ʯʝʤ 

ʙʳʩʪʨʝʝ ʦʥʠ ʩʤʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʪʝʤ ʙʦʣʝʝ ʧʣʘʚʥʦʝ ʜʚʠʞʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʂʘʢ 

ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʚʠʜ ʠʩʢʫʩʩʪʚʘ, ʘʥʠʤʘʮʠʷ ʠʤʝʝʪ ʩʚʦʶ ʠʩʪʦʨʠʶ. 

ɺ ʦʩʥʦʚʝ ʠʣʣʶʟʠʠ ʜʚʠʞʝʥʠʷ ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʠʥʝʨʪʥʦʩʪʠ ʟʨʠʪʝʣʴʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ. ɺʧʝʨʚʳʝ ʧʨʠʥʮʠʧ ʙʳʣ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʚ 1828 ʛʦʜʫ ʇʘʫʣʝʤ 

ʈʦʛʝʪʦʤ. ɽʛʦ ʧʨʦʪʦʪʠʧ ʤʫʣʴʪʬʠʣʴʤʘ ʩʦʩʪʦʷʣ ʚʩʝʛʦ ʠʟ ʜʚʫʭ ʢʘʜʨʦʚ, ʙʳʩʪʨʘʷ ʩʤʝʥʘ 

ʢʦʪʦʨʳʭ, ʟʘʩʪʘʚʣʷʣʘ ʟʨʠʪʝʣʝʡ ʫʚʠʜʝʪʴ ʥʝ ʧʪʠʮʫ ʠ ʢʣʝʪʢʫ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʘ 

ʩʦʚʤʝʱʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. ɺ 1898 ʧʦʷʚʠʣʦʩʴ ʧʝʨʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʢʘʜʨʦʚ ʠ ʟʚʫʢʘ. ʀʟʚʝʩʪʥʳʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ʊʦʤʘʩ ʕʜʠʩʦʥ 

ʩʦʝʜʠʥʠʣ ʬʦʪʦʢʘʤʝʨʫ ʠ ʧʨʦʝʢʪʦʨ. ɺ 1906 ʛʦʜʫ ʙʳʣ ʩʦʟʜʘʥ ʢʦʨʦʪʢʠʡ ʬʠʣʴʤ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʨʠʩʦʚʘʥʥʦʡ ʘʥʠʤʘʮʠʠ çɿʘʙʘʚʥʳʝ ʚʳʨʘʞʝʥʠʷ ʚʝʩʝʣʳʭ ʣʠʮè. ʉʪʶʘʨʜ 

ɹʣʘʢʪʦʥ ʚʳʧʦʣʥʷʣ ʙʳʣ ʠ ʘʢʪʝʨʦʤ ʠ ʨʝʘʥʠʤʘʪʦʨʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʆʥ ʨʠʩʦʚʘʣ ʥʘ 

ʛʨʠʬʝʣʴʥʦʡ ʜʦʩʢʝ ʤʝʣʦʤ ʣʠʮʦ ʩ ʨʘʟʥʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ, ʬʠʢʩʠʨʫʷ ʥʘ 
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ʢʘʤʝʨʫ ʬʘʟʳ.  

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ 

çʦʞʠʚʰʠʭè ʠʟʦʙʨʘʞʝʥʠʡ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʠʣʠ ʨʠʩʦʚʘʥʥʘʷ ʘʥʠʤʘʮʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦʤʦʱʠ ʢʠʥʦʧʣʝʥʢʠ ʩʦʙʠʨʘʣʠʩʴ ʚ 

ʝʜʠʥʳʡ ʥʝʧʨʝʨʳʚʥʳʡ ʨʷʜ. ʉʪʦʧ-ʢʘʜʨʦʚʘʷ ʠʣʠ ʢʫʢʦʣʴʥʘʷ ʘʥʠʤʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ 

ʬʠʢʩʠʨʦʚʘʥʠʝ ʧʝʨʝʤʝʱʝʥʠʡ ʦʙʲʝʢʪʦʚ. ʉʧʨʘʡʪʦʚʘʷ ʩʦʟʜʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. 2D-ʘʥʠʤʘʮʠʷ ʧʦʭʦʞʘ ʥʘ ʢʣʘʩʩʠʯʝʩʢʫʶ ʨʠʩʦʚʘʥʥʫʶ, ʪʦʣʴʢʦ ʜʣʷ ʝʝ 

ʨʝʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ. 3D-ʘʥʠʤʘʮʠʷ  ʧʦʣʫʯʘʝʪʩʷ ʠʟ 

ʪʨʝʭʤʝʨʥʳʭ ʩʮʝʥ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʮʠʬʨʧʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ. ɿʘʭʚʘʪ ʜʚʠʞʝʥʠʷ ï ɻ ʪʦ ʪʝʭʥʦʣʦʛʠʷ 

ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʡ ʠ ʤʠʤʠʢʠ ʘʢʪʝʨʦʚ ʢʦʤʧʴʶʪʝʨʥʳʤ ʧʝʨʩʦʥʘʞʝʤ ʧʨʠ ʧʦʤʦʱʠ 

ʜʘʪʯʠʢʦʚ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ 

ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʇʦʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʦʜʛʦʪʦʚʢʫ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪ ʦʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ 

ʧʨʠʤʝʥʝʥʠʷ ʩʘʤʦʛʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʨʘʟʚʠʪʠʷ 

ʥʝʧʦʚʪʦʨʠʤʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʢʘʯʝʩʪʚ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʥʳʥʝ ʩʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʩʦʟʜʘʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ. ɺ ʵʪʦʤ ʙʣʘʛʦʨʦʜʥʦʤ ʠ ʙʣʘʛʦʜʘʨʥʦʤ 

ʜʝʣʝ ï ʪʨʫʜ ʪʳʩʷʯ ʣʶʜʝʡ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʦʧʳʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ 

ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʠ ʨʘʟʚʠʪʠʠ ʪʚʦʨʯʝʩʪʚʘ ʫʯʘʱʠʭʩʷ 

ʜʦʙʠʚʘʶʪʩʷ ʪʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʦʣʣʝʢʪʠʚʳ, ʛʜʝ ʵʪʘ ʨʘʙʦʪʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʟʨʳʚ) ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʠʟʙʘʚʣʷʶʱʠʭ ʯʝʣʦʚʝʢʘ ʦʪ ʨʫʪʠʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʦʙʣʘʩʪʠ ʢʘʢ ʬʠʟʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ. ʉ ʫʯʸʪʦʤ ʵʪʦʛʦ ʥʘ ʦʜʥʦ ʠʟ 
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ʧʝʨʚʳʭ ʤʝʩʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚʳʭʦʜʠʪ ʟʘʜʘʯʘ ʧʦʜʛʦʪʦʚʢʠ ʤʦʣʦʜʸʞʠ ʢ ʪʚʦʨʯʝʩʢʦʤʫ 

ʪʨʫʜʫ, ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʫʩʚʦʝʥʠʷ 

ʥʦʚʦʡ ʥʘʫʯʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʩʢʦʨʷʝʪ ʪʚʦʨʯʝʩʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʠ 

ʛʝʥʝʨʘʮʠʶ ʝʱʸ ʙʦʣʝʝ ʥʦʚʳʭ ʠ ʧʦʣʝʟʥʳʭ ʠʜʝʡ. ʊʝʤ ʩʘʤʳʤ ʪʚʦʨʯʝʩʢʠʡ ʪʨʫʜ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʰʠʨʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʜʠʟʘʡʥʘ. ʇʨʝʜʤʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʩʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʠ ʩ ʫʯʝʪʦʤ 

ʩʧʝʮʠʬʠʢʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʬʝʩʩʠʷʭ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʩʪʨʦʝʥʠʝ ʢʫʨʩʘ ʧʦ ʩʪʦʧ-ʤʦʫʰʝʥ ʜʣʷ ʟʥʘʢʦʤʩʪʚʘ ʩ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʘʥʠʤʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʙʳʣʠ ʥʘʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ; 

2. ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ ʫʯʘʱʠʭʩʷ; 

3. ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʜʝʨʞʘʥʠʝ, ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦ 

ʨʘʟʚʠʪʠʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ; 

4. ʧʦʜʦʙʨʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ; 

5. ʨʘʟʨʘʙʦʪʘʪʴ ʦʥʣʘʡʥ-ʢʫʨʩ ʧʦ ʩʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʠ 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ; ʘʥʘʣʠʟ; ʠʟʫʯʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ. 

ɹʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣ ʎʝʥʪʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈɻʋ ʠʤ. ɸ.ʅ. ʂʦʩʳʛʠʥʘ. ɺ ʈʦʩʩʠʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʠʤ. ɸ.ʅ. ʂʦʩʳʛʠʥʘ (ɼʠʟʘʡʥ. ʀʩʢʫʩʩʪʚʦ. ʊʝʭʥʦʣʦʛʠʠ) ʩʦʟʜʘʥʦ ʝʜʠʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʢʣʶʯʘʶʱʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʜʝʪʝʡ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʤʝʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʘʫʜʠʪʦʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʢʦʤʧʴʶʪʝʨʥʳʝ 
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ʢʣʘʩʩʳ ʠ ʃʝʛʦ-ʮʝʥʪʨ, ʚ ʢʦʪʦʨʦʤ ʝʩʪʴ ʚ ʥʘʣʠʯʠʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʦʢʘʜʨʦʚʦʡ 
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ɻʣʘʚʘ 1. ʀʉʊʆʈʀʗ ʀ ʇʈʀʅʎʀʇʓ ʉʊʆʇ-ʄʆʋʐɽʅ ɸʅʀʄɸʎʀʀ 

1.1. ʀʩʪʦʨʠʷ ʘʥʠʤʘʮʠʠ 

ɺʤʝʩʪʝ ʩ ʧʝʨʚʳʤʠ ʨʠʩʫʥʢʘʤʠ ʯʝʣʦʚʝʢ ʧʨʦʙʦʚʘʣ ʧʝʨʝʜʘʪʴ ʠ ʜʚʠʞʝʥʠʝ 

ʦʙʲʝʢʪʦʚ. ʇʨʠʤʝʨʳ ʧʦʧʳʪʦʢ ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʷ ʥʘʡʜʝʥʳ ʚ ʧʝʱʝʨʘʭ. ʅʘʧʨʠʤʝʨ, 

ʚ ʉʝʚʝʨʥʦʡ ʀʩʧʘʥʠʠ ʚ ʧʝʱʝʨʝ ɸʣʴʪʘʤʠʨʘ ʦʙʥʘʨʫʞʝʥ ʨʠʩʫʥʦʢ ʢʘʙʘʥʘ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʢʦʥʝʯʥʦʩʪʷʤʠ ʵʧʦʭʠ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʣʠʪʘ (ʨʠʩ. 1.1). 

 

ʈʠʩ 1.1. ʅʘʩʢʘʣʴʥʘʷ ʞʠʚʦʧʠʩʴ ʩ ʬʘʟʘʤʠ ʜʚʠʞʝʥʠʷ ʥʦʛ ʞʠʚʦʪʥʦʛʦ 

ɺ ɽʛʠʧʪʝ ʧʝʨʝʜʘʯʘ ʬʘʟ ʜʚʠʞʝʥʠʷ ʚ ʨʠʩʫʥʢʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʧʨʠʤʝʨʥʦ ʩ 

2000 ʛʦʜʘ ʜʦ ʥʘʰʝʡ ʵʨʳ (ʨʠʩ. 1.2). 

 

 

ʈʠʩ. 1.2. ʇʝʨʝʜʘʯʘ ʜʚʠʞʝʥʠʷ ʚ ʜʨʝʚʥʝʝʛʠʧʝʪʩʢʦʤ ʠʩʢʫʩʩʪʚʝ 

ʆʜʥʘʢʦ ʩʪʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʝ ʜʘʝʪ ʞʝʣʘʝʤʦʡ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ, 

ʣʠʰʴ ʝʛʦ ʧʦʜʦʙʠʝ. ʂ ʩʝʛʦʜʥʷʰʥʝʤʫ ʜʥʶ ʟʘʜʘʯʘ ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʷ ʫʩʧʝʰʥʘ 

ʨʝʰʝʥʘ: ʦʥʘ ʨʝʘʣʠʟʫʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʘʥʠʤʘʮʠʠ. ɸʥʠʤʘʮʠʝʡ (ʦʪ ʣʘʪ. anime - ʜʫʰʘ) 

ʥʘʟʳʚʘʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʫʪʝʤ ʦʪʦʙʨʘʞʝʥʠʷ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʠʩʫʥʢʦʚ ʠʣʠ ʢʘʜʨʦʚ ʩ ʯʘʩʪʦʪʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʮʝʣʦʩʪʥʦʡ ʟʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʦʙʨʘʟʦʚ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʠʜʝʦ ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʧʠʩʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʚʠʞʝʥʠʷ, 

ʘʥʠʤʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʥʝʙʦʣʴʰʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʠʜʫʱʠʝ 

ʧʦʜʨʷʜ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ.  ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ 

çʤʫʣʴʪʠʧʣʠʢʘʮʠʷè ï ɻ ʪʦ ʣʠʰʴ ʩʠʥʦʥʠʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʪʦʞʝ ʚʠʜʘ 

ʠʩʢʫʩʩʪʚʘ. ʆʥ ʧʨʦʠʟʦʰʝʣ ʦʪ ʣʘʪʠʥʩʢʦʛʦ ʩʣʦʚʘ multi (ʤʥʦʛʦ), ʢʘʢ ʦʪʨʘʞʝʥʠʝ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʠʩʫʥʢʦʚ; ʚʝʜʴ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʩʦʥʘʞ çʦʞʠʣè, ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʤʥʦʞʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʡ-

ʢʘʜʨʦʚ: ʦʪ 5 ʜʦ 30 ʥʘ ʩʝʢʫʥʜʫ. 

ɸʥʠʤʘʮʠʷ ï ɻʪʦ ʚʠʜ ʠʩʢʫʩʩʪʚʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ. ʇʨʠʥʮʠʧ 

ʠʥʝʨʪʥʦʩʪʠ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʙʳʣ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʧʫʙʣʠʢʝ ʚ 1828 

ʛʦʜʫ ʬʨʘʥʮʫʟʦʤ ʇʘʫʣʝʤ ʈʦʛʝʪʦʤ (Paul Roget). ʆʥ ʩʦʟʜʘʣ ʜʠʩʢ ʩ ʜʚʫʤʷ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ: ʧʪʠʮʝʡ ʠ ʢʣʝʪʢʦʡ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʨʘʟʥʳʭ ʩʪʦʨʦʥʘʭ. 

ɺʦ ʚʨʝʤʷ ʙʳʩʪʨʦʛʦ ʚʨʘʱʝʥʠʷ ʜʠʩʢʘ ʫ ʟʨʠʪʝʣʝʡ ʧʦʷʚʣʷʣʘʩʴ ʠʣʣʶʟʠʷ ʩʦʚʤʝʱʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ: ʧʪʠʮʘ ʦʢʘʟʳʚʘʣʘʩʴ ʚ ʢʣʝʪʢʝ (ʨʠʩ. 1.3).   

  

ʈʠʩ. 1.3. ʇʨʠʙʦʨ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʠʥʮʠʧʘ ʠʥʝʨʪʥʦʩʪʠ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, 1828 ʛ. 

ʇʝʨʚʳʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʠʙʦʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ ï ʢʠʥʝʪʦʩʢʦʧ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʟʘʧʘʥʪʝʥʪʦʚʘʥ ʚ 1893 ʛʦʜʫ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʊʦʤʘ ɸ. ʕʜʠʩʦʥʘ. 

ɺ (Thomas A. Edison). ʂʠʥʝʪʦʩʢʦʧ ï ʩʦʝʜʠʥʝʥʠʝ ʬʦʪʦʢʘʤʝʨʳ ʠ ʧʨʦʝʢʪʦʨʘ. 
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ʈʠʩ. 1.4. ʂʠʥʝʪʦʩʢʦʧ ʕʜʠʩʦʥʘ, 1893 ʛ. 

ɺ 1906 ʛʦʜʫ ʉʪʶʘʨʜ ɹʣʘʢʪʦʥ ʩʦʟʜʘʣ ʬʠʣʴʤ çɿʘʙʘʚʥʳʝ ʚʳʨʘʞʝʥʠʷ ʚʝʩʝʣʳʭ 

ʣʠʮè. ɽʛʦ ʛʣʘʚʥʳʡ ʛʝʨʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣ ʩ ʧʝʨʩʦʥʘʞʝʤ, ʥʘʨʠʩʦʚʘʥʥʳʤ ʥʘ 

ʛʨʠʬʝʣʴʥʦʡ ʜʦʩʢʝ ʤʝʣʦʤ. ɼʣʷ ʵʪʦʛʦ ʘʚʪʦʨ ʨʠʩʦʚʘʣ ʥʘ ʜʦʩʢʝ ʧʝʨʩʦʥʘʞʘ, ʩʥʠʤʘʣ 

ʢʘʜʨ, ʟʘʪʝʤ ʩʪʠʨʘʣ ʠ ʧʦʚʪʦʨʷʣ ʚʩʝ ʩʥʦʚʘ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʢʘʜʨʘ. 

ʅʘʩʪʦʷʱʠʤ ʧʠʦʥʝʨʦʤ ʚ ʤʠʨʝ ʘʥʠʤʘʮʠʠ ʙʳʣ ʘʤʝʨʠʢʘʥʩʢʠʡ ʨʝʞʠʩʩʝʨ, 

ʭʫʜʦʞʥʠʢ ʠ ʧʨʦʜʶʩʝʨ ʋʦʣʪ ɼʠʥʩʥʝʡ. ʆʥ ʩʦʟʜʘʣ ʧʝʨʚʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʩʪʫʜʠʶ, ʧʝʨʚʳʡ ʟʚʫʢʦʚʦʡ ʤʫʣʴʪʬʠʣʴʤ, ʧʝʨʚʳʡ ʮʚʝʪʥʦʡ ʤʫʣʴʪʬʠʣʴʤ, ʧʝʨʚʫʶ 

ʧʦʣʥʦʤʝʪʨʘʞʥʫʶ ʘʥʠʤʘʮʠʶ. ɺ 1923 ʛʦʜʫ ʙʳʣʘ ʚʳʧʫʱʝʥʘ ʢʘʨʪʠʥʘ çɸʣʠʩʘ ʚ 

ʩʪʨʘʥʝ ʤʫʣʴʪʠʧʣʠʢʘʮʠʠè, ʛʜʝ ʯʘʩʪʴ ʢʘʜʨʦʚ ʙʳʣʦ ʥʝʤʳʤ ʢʠʥʦ, ʘ ʯʘʩʪʴ ʢʘʜʨʦʚ ï 

ʘʥʠʤʘʮʠʦʥʥʳʭ. ɺ 1928 ʛʦʜʫ ʚʳʰʝʣ ʟʚʫʢʦʚʦʡ ʤʫʣʴʪʬʠʣʴʤ çʇʘʨʦʭʦʜʠʢ ɺʠʣʣʠè. 

ɺ 1932 ʛʦʜʫ ʧʦʷʚʠʣʩʷ ʧʝʨʚʳʡ ʮʚʝʪʥʦʡ ʤʫʣʴʪʬʠʣʴʤ çʎʚʝʪʳ ʠ ʜʝʨʝʚʴʷè, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʭʮʚʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ çʊʝʭʥʠʢʦʣʦʨè. ɺ 1937 ʛʦʜʫ 

ʩʪʫʜʠʷ ʩʦʟʜʘʣʘ ʧʦʣʥʦʤʝʪʨʘʞʥʳʡ ʨʠʩʦʚʘʥʥʳʡ ʤʫʣʴʪʬʠʣʴʤ çɹʝʣʦʩʥʝʞʢʘ ʠ ʩʝʤʴ 

ʛʥʦʤʦʚè. ʋʦʣʪ ɼʠʩʥʝʡ ʧʦʣʫʯʠʣ 26 ʥʘʛʨʘʜ ʧʨʝʤʠʠ çʆʩʢʘʨʦʚè ʟʘ ʩʚʦʠ ʨʘʙʦʪʳ. ɿʘ 

ʩʚʦʶ ʞʠʟʥʴ ʋʦʣʪ ɼʠʩʥʝʡ (1901-1966) ʙʳʣ ʨʝʞʠʩʩʝʨʦʤ 111 ʤʫʣʴʪʬʠʣʴʤʦʚ ʠ 

ʧʨʦʜʶʩʝʨʦʤ ʜʣʷ 576 ʨʘʙʦʪ. 

ɺ ʗʧʦʥʠʠ ʧʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʘʥʠʤʘʮʠʝʡ ʥʘʯʘʣʠʩʴ ʚ 1913 ʛʦʜʫ. ʂ 1917 

ʛʦʜʫ ʧʦʷʚʠʣʠʩʴ ʬʠʣʴʤʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 5 ʤʠʥʫʪ. ɸʚʪʦʨʳ ʙʳʣʠ 

ʭʫʜʦʞʥʠʢʠ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʣʠ ʧʦ ʦʜʠʥʦʯʢʝ. ʆʥʠ ʧʝʨʝʢʣʘʜʳʚʘʣʠ ʦʧʳʪ ʢʦʣʣʝʛ ʠʟ 
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ʉʐɸ ʠ ɽʚʨʦʧʳ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʩʪʠʣʷ 

çʘʥʠʤʝè ɺ 20-ʝ ʛʦʜʳ ʘʥʠʤʝ ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʵʢʨʘʥʠʟʘʮʠʶ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʢʠʪʘʡʩʢʠʭ ʠ ʷʧʦʥʩʢʠʭ ʩʢʘʟʦʢ, ʥʘʨʠʩʦʚʘʥʥʳʭ ʚ ʩʪʠʣʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʷʧʦʥʩʢʦʡ 

ʛʨʘʬʠʢʠ. ʅʘʠʙʦʣʝʝ ʟʥʘʤʝʥʠʪʳʤʠ ʘʥʠʤʘʪʦʨʘʤʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʩʯʠʪʘʶʪʩʷ 

ʉʠʤʦʢʘʚʘ ɼʵʢʦʪʵʥ, ʂʦʪʠ ɼʟʶʥʲʠʪʠ, ʂʠʪʘʷʥʦ ʉʵʡʪʘʨʦ, ʗʤʘʤʦʪʦ ʉʘʥʘʵ, ʄʫʨʘʪʘ 

ʗʩʫʜʟʠ ʠ ʆʬʫʜʟʠ ʅʦʙʦʨʫ. ʉʘʤʦʡ ʣʶʙʠʤʦʡ ʪʝʭʥʠʢʦʡ ʵʪʠʭ ʭʫʜʦʞʥʠʢʦʚ ʙʳʣʘ 

ʪʝʭʥʠʢʘ ʙʫʤʘʞʥʦʡ ʧʝʨʝʢʣʘʜʢʠ. ɺ 1932 ʛʦʜʫ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʝʨʚʘʷ ʷʧʦʥʩʢʘʷ 

ʘʥʠʤʘʮʠʦʥʥʘʷ ʩʪʫʜʠʷ, ʘ ʚ 1933 ʛʦʜʫ ʩʥʷʪ ʘʥʠʤʘʮʠʦʥʥʳʡ ʬʠʣʴʤ ʩʦ ʟʚʫʢʦʚʦʡ 

ʜʦʨʦʞʢʦʡ. ɺ 1943 ʛʦʜʫ ʧʦʷʚʠʣʩʷ ʧʝʨʚʳʡ ʷʧʦʥʩʢʠʡ ʧʦʣʥʦʤʝʪʨʘʞʥʳʡ 

ʘʥʠʤʘʮʠʦʥʥʳʡ ʬʠʣʴʤ çʄʦʤʦʪʘʨʦ ʠ ʝʛʦ ʤʦʨʩʢʠʝ ʦʨʣʳè (Momotaro no umiwashi). 

ʗʧʦʥʩʢʫʶ ʘʥʠʤʘʮʠʶ 60-70-ʭ ʛʦʜʦʚ ʩʚʷʟʳʚʘʶʪ ʩ ʠʤʝʥʝʤ ʊʫʜʟʫʢʠ ʆʩʘʤʫ, 

ʢʦʪʦʨʳʡ ʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ʷʧʦʥʩʢʦʡ ʘʥʠʤʘʮʠʠ ʠ ʩʠʣʴʥʦ ʨʘʟʜʚʠʥʫʣ ʛʨʘʥʠʮʳ ʜʦʧʫʩʪʠʤʳʭ ʪʝʤ ʠ ʩʦʩʪʘʚ 

ʟʨʠʪʝʣʴʩʢʦʡ ʘʫʜʠʪʦʨʠʠ. ɺ 1970-r ʝ ʛʦʜʳ ʘʥʠʤʝ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʢʘʢ 

ʢʦʤʤʝʨʯʝʩʢʦʝ ʠʩʢʫʩʩʪʚʦ. ʉ ʨʘʟʚʘʣʘ ʉʉʉʈ ʚ 1991 ʛ. ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʪʝʣʝʚʠʜʝʥʠʠ 

ʤʦʞʥʦ ʙʳʣʦ ʫʚʠʜʝʪʴ ʪʘʢʠʝ ʨʘʙʦʪʳ ʪʝʭ ʚʨʝʤʝʥ, ʢʘʢ: çɺʝʜʴʤʘ ʉʘʣʣʠè, çʂʦʪ ʚ 

ʩʘʧʦʛʘʭè, çʂʦʨʘʙʣʴ-ʧʨʠʟʨʘʢè, çʇʨʠʢʣʶʯʝʥʠʠ ʧʯʝʣʢʠ ʄʘʡʠè, çʂʦʥʘʥ ï ʤʘʣʴʯʠʢ 

ʠʟ ʙʫʜʫʱʝʛʦè ʠ ʜʨ. 

 

1.2. ɺʠʜʳ ʘʥʠʤʘʮʠʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ: 

1. ʈʠʩʦʚʘʥʥʘʷ ʘʥʠʤʘʮʠʷ ï ʧʦʦʯʝʨʝʜʥʘʷ ʩʤʝʥʘ ʨʠʩʫʥʢʦʚ ʩʦʟʜʘʥʥʳʭ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʘʥʫʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

2. ʉʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʷ ï ʩʦʝʜʠʥʝʥʠʝ ʚ ʚʠʜʝʦʨʷʜ ʦʪʜʝʣʴʥʳʭ ʬʦʪʦʛʨʘʬʠʡ 

ʦʙʲʝʢʪʦʚ. 

3. ʉʧʨʘʡʪʦʚʘʷ ʘʥʠʤʘʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʮʠʬʨʦʚʳʭ ʦʙʲʝʢʪʦʚ. 

4. ʄʦʨʬʠʥʛ ï ʘʥʠʤʘʮʠʷ ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʜʨʫʛʦʡ 

ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʘʜʨʦʚ. 
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5. ɿʘʭʚʘʪ ʜʚʠʞʝʥʠʷ (Motion Capture) ï ʥʘʧʨʘʚʣʝʥʠʝ 3D ʘʥʠʤʘʮʠʠ, ʢʦʪʦʨʦʝ 

ʧʝʨʝʜʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʝ, ʨʝʘʣʠʩʪʠʯʥʳʝ ʜʚʠʞʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʠʞʝʥʠʡ ʞʠʚʳʭ ʘʢʪʝʨʦʚ. ɼʘʪʯʠʢʠ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʯʢʘʭ ʥʘ ʘʢʪʝʨʝ ʠʟʜʘʥʥʳʝ ʩ ʥʠʭ  ʧʝʨʝʜʘʶʪʩʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʧʝʨʩʦʥʘʞʘ. 

6. ʂʦʤʧʴʶʪʝʨʥʘʷ 2D-ʘʥʠʤʘʮʠʷ ʩʦʟʜʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ. 

7. ʂʦʤʧʴʶʪʝʨʥʘʷ 3D-ʘʥʠʤʘʮʠʷ ʩʦʟʜʘʝʪʩʷ ʚ ʪʨʝʭʤʝʨʥʳʭ ʨʝʜʘʢʪʦʨʘʭ. ʂʘʞʜʘʷ 

ʩʮʝʥʘ ʩʦʩʪʦʠʪ ʠʟ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, ʪʝʢʩʪʫʨ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʦʙʲʝʢʪʳ çʦʞʠʚʣʷʶʪʩʷè, ʩʮʝʥʘ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʨʝʥʜʝʨ: ʚʳʚʦʜ 

ʠʟ ʨʝʜʘʢʪʦʨʘ ʚ ʥʝʦʙʭʦʜʠʤʳʡ, ʥʘʧʨʠʤʝʨ, ʚʠʜʝʦ ʬʦʨʤʘʪ. 

 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʘʥʠʤʘʮʠʷ ʥʘʯʘʣʘ ʨʘʟʚʠʚʘʪʴʩʷ ʚʤʝʩʪʝ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʬʠʢʦʡ ʚ 1960-r ʝ ʛʦʜʳ. ɺ ʦʩʥʦʚʝ ʙʳʣʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ 

ʩʝʙʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʤʝʞʜʫ ʢʣʶʯʝʚʳʤʠ ʢʘʜʨʘʤʠ. ʇʦʪʦʤ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ. ɺ ʥʘʰʠ ʜʥʠ ʮʠʬʨʦʚʳʝ ʤʝʪʦʜʳ 

ʚ ʘʥʠʤʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʭ ʪʠʧʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ: ʚʝʢʪʦʨʥʦʡ, ʨʘʩʪʨʦʚʦʡ, 

ʬʨʘʢʪʘʣʴʥʦʡ ʠ ʪʨʸʭʤʝʨʥʦʡ. ʅʦ ʜʦ ʩʠʭ ʧʦʨ ʩʫʱʝʩʪʚʫʶ ʠ ʨʘʟʚʠʚʘʶʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʘʥʠʤʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʨʠʩʦʚʘʥʥʘʷ ʠ ʩʪʦʧ-ʤʦʫʰʝʥ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʘʥʠʤʘʮʠʠ ʩʪʦʧ-ʤʦʫʰʝʥ.  

1. ʂʫʢʦʣʴʥʘʷ ï ɻʪʦ ʪʝʭʥʠʢʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʟʘʨʘʥʝʝ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʢʫʢʣʳ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʩʪʨʦʷʪʩʷ ʜʝʢʦʨʘʮʠʠ, ʠʥʦʛʜʘ ʚ ʧʦʣʥʳʡ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʦʩʪ.  

2. ʉʳʧʫʯʘʷ. ʅʘʟʚʘʥʠʝ çʩʳʧʫʯʘʷ ʪʝʭʥʠʢʘè ʛʦʚʦʨʠʪ ʩʘʤʦ ʟʘ ʩʝʙʷ. ʕʪʦ 

ʪʝʭʥʠʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪ ʩʳʧʫʯʠʝ ʚʝʱʝʩʪʚʘ: ʤʦʣʦʪʳʡ ʢʦʬʝ, 

ʧʝʩʦʢ, ʩʘʭʘʨ, ʢʨʫʧʳ, ʙʠʩʝʨ ʠ ʪ.ʧ. ɺ ʪʝʭʥʠʢʝ çʧʝʨʝʢʣʘʜʢʘè ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʪʘʥʦʢ. ʅʘ ʩʪʝʢʣʝ ʨʘʟʤʝʱʘʶʪ ʧʣʦʩʢʠʭ ʤʘʨʠʦʥʝʪʦʢ, ʚʳʨʝʟʘʥʥʳʭ ʠʟ 
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ʙʫʤʘʛʠ ʠʣʠ ʢʘʨʪʦʥʘ. ʅʘʟʚʘʥʠʝ ʪʝʭʥʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʧʦʣʴʟʫʝʤʦʤʫ 

ʧʨʠʥʮʠʧʫ: ʤʘʨʠʦʥʝʪʢʠ ʧʝʨʝʢʣʘʜʳʚʘʶʪʩʷ ʧʦʢʘʜʨʦʚʦ ʥʘ ʩʣʝʜʫʶʱʝʝ 

ʤʝʩʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʢʘʜʨʝ.  

3. ʇʣʘʩʪʠʣʠʥʦʚʘʷ ʘʥʠʤʘʮʠʷ ʚʩʝʤʠ ʣʶʙʠʤʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ 

ɸ.ʄ. ʊʘʪʘʨʩʢʦʛʦ. ʊʝʭʥʠʢʘ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʚʠʜʘ: ʦʙʲʝʤʥʘʷ ʠ ʧʣʦʩʢʘʷ. 

ɺ ʧʣʦʩʢʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʦʢ ʩ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʚʝʨʭʫ ʢʘʤʝʨʦʡ, ʚ 

ʦʙʲʝʤʥʦʡ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʩʘʤʳʝ ʥʘʩʪʦʷʱʠʝ ʜʝʢʦʨʘʮʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʥʦʝ ʢʠʥʦʦʙʦʨʫʜʦʚʘʥʠʝ.  

4. ʆʪʜʝʣʴʥʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʘʥʠʤʘʮʠʶ ʛʦʪʦʚʳʭ ʬʠʛʫʨʦʢ ʠʣʠ ʠʛʨʫʰʝʢ. 

ʅʘʧʨʠʤʝʨ, ʣʝʛʦ-ʘʥʠʤʘʮʠʶ. ʇʦ ʩʫʪʠ, ʵʪʦ ʢʫʢʦʣʴʥʘʷ ʘʥʠʤʘʮʠʷ, ʛʜʝ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʜʝʢʦʨʘʮʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫʣʷʨʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ 

ʠ ʝʛʦ ʘʥʘʣʦʛʠ. 

1.3. ʕʪʘʧʳ ʨʘʟʚʠʪʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʩʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʠ 

ʊʝʭʥʦʣʦʛʠʷ ʩʪʦʧ-ʤʦʫʰʝʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʢʠʥʦʧʣʝʥʢʠ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʫʢʦʣʴʥʦʡ ʘʥʠʤʘʮʠʠ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʢʠʥʝʤʘʪʦʛʨʘʬʝ. 

ʇʝʨʚʘʷ ʢʫʢʦʣʴʥʘʷ ʘʥʠʤʘʮʠʷ ʜʘʪʠʨʫʝʪʩʷ 1898 ʛʦʜʦʤ. ʂʫʢʦʣʴʥʳʡ 

ʤʫʣʴʪʬʠʣʴʤ ï çʎʠʨʢ ʐʘʣʪʘʡ-ɹʦʣʪʘʷè ï ʩʥʷʪ ɼʞʝʡʤʩʦʤ ʉʪʶʘʨʪʦʤ ɹʣʵʢʪʦʥʦʤ ʠ 

ɸʣʴʙʝʨʪʦʤ ʉʤʠʪʦʤ (ʨʠʩ. 1.5). ɺ 1906 ʛ. ʙʘʣʝʪʤʝʡʩʪʝʨ ʄʘʨʠʠʥʩʢʦʛʦ ʪʝʘʪʨʘ 

ɸʣʝʢʩʘʥʜʨ ʐʠʨʷʝʚ ʩʜʝʣʘʣ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʢʫʢʦʣʴʥʳʡ ʤʫʣʴʪʬʠʣʴʤ, ʚ ʢʦʪʦʨʦʤ 

ʠʟʦʙʨʘʞʝʥʳ 12 ʪʘʥʮʫʶʱʠʭ ʬʠʛʫʨʦʢ ʥʘ ʬʦʥʝ ʥʝʧʦʜʚʠʞʥʳʭ ʜʝʢʦʨʘʮʠʡ. ʌʠʣʴʤ 

ʷʚʣʷʣʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʧʦʩʦʙʠʝʤ ʜʣʷ ʙʘʣʝʨʠʥ.  ɺ 1907 ʛʦʜʫ ʦʥʠ ʚʳʧʫʩʪʠʣʠ ʧʝʨʚʳʡ 

ʬʠʣʴʤ ʩ ʘʥʠʤʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʵʬʬʝʢʪʘʤʠ, çʆʪʝʣʴ ʩ ʧʨʠʚʝʜʝʥʠʷʤʠè ʩʦʜʝʨʞʘʣ 

ʩʮʝʥʳ ʧʝʨʝʜʚʠʞʝʥʠʷ ʤʝʙʝʣʠ ʠ ʧʦʩʫʜʳ. 



ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ 
ʃ.ɹ. ʂʘʨʰʘʢʦʚʘ 

ɺ.ʄ. ʉʘʢʦʚ 

ɸ.ɺ. ʌʠʨʩʦʚ 

 

 

http://izd-mn.com/ 14 

 

 

ʈʠʩ. 1.5. ʂʘʜʨ ʠʟ ʧʝʨʚʦʛʦ ʢʫʢʦʣʴʥʦʛʦ ʤʫʣʴʪʬʠʣʴʤʘ çʎʠʨʢ ʐʘʣʪʘʷ ɹʦʣʪʘʷè, 1889 

ʇʠʦʥʝʨʦʤ ʨʦʩʩʠʡʩʢʦʡ ʢʫʢʦʣʴʥʦʡ ʘʥʠʤʘʮʠʠ ʩʪʘʣ ɺʣʘʜʠʩʣʘʚ ʉʪʘʨʝʚʠʯ. 

ʅʘʯʘʚ ʩʥʠʤʘʪʴ ʜʦʢʫʤʝʥʪʘʣʴʥʦʝ ʢʠʥʦ ʧʨʦ ʞʫʢʦʚ, ʦʥ ʪʘʢ ʫʚʣʝʢʩʷ, ʯʪʦ ʩʥʷʣ 

ʨʘʟʚʣʝʢʘʪʝʣʴʥʫʶ ʩʶʞʝʪʥʫʶ ʨʘʙʦʪʫ, ʢʦʪʦʨʘʷ ʠʤʝʣʘ ʙʦʣʴʰʦʡ ʫʩʧʝʭ ʫ ʟʨʠʪʝʣʝʡ. 

ʕʪʦ ʙʳʣ ʥʝʤʦʡ ʤʫʣʴʪʬʠʣʴʤ çʇʨʝʢʨʘʩʥʘʷ ʃʶʢʘʥʠʜʘ, ʠʣʠ ɹʦʨʴʙʘ ʫʩʘʯʝʡ ʩ 

ʨʦʛʘʯʘʤʠè ʚʳʧʫʱʝʥʥʳʡ ʚ 1912 ʛʦʜʫ.ʆʥ ʰʝʣ ʚ ʢʠʥʦʪʝʘʪʨʘʭ ʜʦ ʩʝʨʝʜʠʥʳ 20ʳʭ, ʘ 

ʢ ʩʝʨʝʜʠʥʝ 1930-r ʭ ʛʦʜʦʚ ʉʪʘʨʝʚʠʯ ʫʞʝ ʩʥʠʤʘʣ ʧʦʣʥʦʤʝʪʨʘʞʥʳʝ ʢʫʢʦʣʴʥʳʝ 

ʤʫʣʴʪʬʠʣʴʤʳ: çʈʝʡʥʝʢʝ-ʃʠʩè ʠ çʑʝʥʦʢ-ʪʘʣʠʩʤʘʥè ʧʦʢʘʟʳʚʘʣʠʩʴ ʧʦ ʚʩʝʤʫ ʤʠʨʫ 

ʠ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ 60 ʷʟʳʢʦʚ. 

ʆʜʥʦʡ ʠʟ ʟʥʘʯʠʤʳʭ ʬʠʛʫʨ ʚ ʵʪʦʤ ʤʠʨʝ ʙʳʣ ʘʤʝʨʠʢʘʥʝʮ ʋʠʣʣʠʩ ʆôɹʨʘʡʘʥ. 

ʅʘʯʘʚ ʢʘʢ ʨʝʞʠʩʩʸʨ-ʤʫʣʴʪʠʧʣʠʢʘʪʦʨ, ʦʥ ʜʘʣʴʰʝ ʧʨʠʤʝʥʷʣ ʩʚʦʠ ʟʥʘʥʠʷ ʚ ʤʦʫʰʝʥ-

ʘʥʠʤʘʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʠʨʦʚʳʭ ʙʣʦʢʙʘʩʪʝʨʦʚ, ʪʘʢʠʭ ʢʘʢ çʇʦʪʝʨʷʥʥʳʡ ʤʠʨè 

1925 ʛʦʜʘ ʠʣʠ çʂʠʥʛ ʂʦʥʛè 1933 ʛʦʜʘ. ʆʥʠ ʩʪʘʣʠ ʩʘʤʳʤ ʟʨʝʣʠʱʥʳʤʠ ʜʣʷ ʩʚʦʝʛʦ 

ʚʨʝʤʝʥʠ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʝʜʤʝʪʥʦʡ ʘʥʠʤʘʮʠʠ ʚ 

ʵʢʰʝʥ-ʩʮʝʥʘʭ. ɻʣʘʚʥʳʝ ʛʝʨʦʠ ʙʳʣʠ ʢʫʢʦʣʴʥʳʤʠ ʧʝʨʩʦʥʘʞʘʤʠ. ɼʣʷ ʨʝʘʣʠʩʪʠʯʥʦʡ 

ʘʥʠʤʘʮʠʠ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʩʢʝʣʝʪʘʤʠ. ʕʪʦ 

ʙʳʣʦ ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʨʝʰʝʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʣʘʩʪʠʣʠʥ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʣʘʧʳ, ʥʦʛʠ ʠ ʪʦʨʩ ʦʙʝʟʴʷʥʳ ʠ ʟʤʝʷ ʚ ʥʘʪʫʨʘʣʴʥʫʶ 

ʚʝʣʠʯʠʥʫ ʜʣʷ ʩʲʝʤʢʠ ʢʨʫʧʥʳʭ ʧʣʘʥʦʚ. ʉʲʝʤʢʠ ʘʥʠʤʘʮʠʠ ʠʭ ʩʨʘʞʝʥʠʷ ʟʘʥʷʣʠ 

ʩʝʤʴ ʥʝʜʝʣʴ. 

https://www.youtube.com/watch?v=QJaXxY3citM#_blank
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ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʦʣʦʛʠʠ ʩʪʦʧ-ʤʦʫʰʝʥ ʚʥʝʩ ɼʞʦʨʜʞ ʇʘʣ. ʆʥ 

ʩʜʝʣʘʣ ʪʦ, ʯʪʦ ʚʩʝʤ ʩʝʡʯʘʩ ʢʘʞʝʪʩʷ ʦʯʝʚʠʜʥʳʤ: ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʤʝʩʪʦ 

ʧʦʜʚʠʞʥʳʭ ʛʦʣʦʚ ʩʤʝʥʥʳʝ ʩ ʥʫʞʥʳʤʠ ʵʤʦʮʠʷʤʠ (ʨʠʩ. 1.6). ɺ 1943 ʛʦʜʫ ʦʥ 

ʧʦʣʫʯʠʣ ʆʩʢʘʨ ʟʘ ʠʟʦʙʨʝʪʝʥʠʠ ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʚ ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ. ʂʦʤʝ ʪʦʛʦ, ʦʥ 

ʚʳʩʪʫʧʠʣ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʨʝʞʠʩʩʝʨʘ ʨʝʢʣʘʤʥʦʛʦ ʨʦʣʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʦʧ-ʤʦʫʰʝʥ: ʵʪʦ ʙʳʣʦ ʚ 1932 ʛʦʜʫ, ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʣʠʩʴ çʪʘʥʮʫʶʱʠʝè ʩʠʛʘʨʝʪʳ 

 

ʈʠʩ. 1.6. ɼʞʦʨʜʞ ʇʘʣ ʧʝʨʚʳʤ ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʤʝʥʥʳʝ ʛʦʣʦʚʳ 

 ɺ 30-ʝ ʠ 40-ʝ ʛʦʜʳ ʇʘʣ ʚʳʧʫʩʢʘʣ ʩʚʦʸ ʩʦʙʩʪʚʝʥʥʦʝ ʢʫʢʦʣʴʥʦʝ ʰʦʫ, ʚ 

ʩʦʟʜʘʥʠʠ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʫʯʘʩʪʚʦʚʘʣ ʈʵʡ ʍʘʨʨʠʭʘʫʟʝʥ. ʆʧʠʨʘʷʩʴ ʥʘ ʦʧʳʪ 

ʋʠʣʣʠʩʘ ʆôɹʨʘʡʘʥʘ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʭʫʜʦʞʥʠʢ, ʜʠʟʘʡʥʝʨ, ʤʘʩʪʝʨ ʚʠʟʫʘʣʴʥʳʭ 

ʵʬʬʝʢʪʦʚ ʧʦʢʘʜʨʦʚʦʡ ʘʥʠʤʘʮʠʠ, ʧʠʩʘʪʝʣʴ ʠ ʧʨʦʜʶʩʝʨ ʈʵʡ ʍʘʨʨʠʭʘʫʟʝʥ ʨʘʙʦʪʘʣ 

ʥʘʜ ʤʘʩʰʪʘʙʥʳʤʠ ʢʘʨʪʠʥʘʤʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʧʝʮʵʬʬʝʢʪʦʚ (ʨʠʩ. 1.7). 
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ʈʠʩ. 1.7. ʈʵʡ ʍʘʨʨʠʭʘʫʟʝʥ ʚʦ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʩʧʝʮʵʬʬʝʢʪʦʚ ʢ 

ʬʠʣʴʤʫ "ʗʟʦʥ ʠ ʘʨʛʦʥʘʚʪʳ"(1963) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʟʜʘʣ ʦʩʦʙʫʶ ʪʝʭʥʠʢʫ ï Dynamation, 

ʧʦʩʣʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʘʣʘ ʥʘʟʳʚʘʪʴʩʷ Dynarama. ʕʪʦ ʪʝʭʥʦʣʦʛʠʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʲʝʤʢʠ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʩʦʙʦʤ ʩʧʦʩʦʙʝ ʤʦʥʪʘʞʝ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʦʚʤʝʱʘʣʘʩʴ ʦʙʳʯʥʘʷ ʩʲʝʤʢʘ ʠ ʩʪʦʧ-ʤʦʫʰʝʥ ʚ ʦʜʥʦʤ ʢʘʜʨʝ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʦʣ ʩ ʜʚʫʤʷ ʧʘʥʝʣʷʤʠ. ʅʘ ʦʜʥʫ ʧʨʦʝʮʠʨʦʚʘʣʠ ʩʥʷʪʦʝ ʚʠʜʝʦʨʷʜ ʩ 

ʬʦʥʦʤ, ʥʘ ʜʨʫʛʫʶ ʩ ʘʢʪʝʨʘʤʠ, ʢʫʢʣʳ ʧʦʤʝʱʘʣʠʩʴ ʤʝʞʜʫ ʥʠʤʠ. ʉʦʚʤʝʱʝʥʠʝ 

ʧʦʩʣʦʡʥʦ ʨʘʟʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʣʦ ʜʦʩʪʠʛʘʪʴ ʧʦʨʘʟʠʪʝʣʴʥʳʭ ʜʣʷ ʪʦʛʦ 

ʚʨʝʤʝʥʠ ʧʦ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʵʬʬʝʢʪʦʚ (ʨʠʩ. 1.8). 

 

ʈʠʩ. 1.8. ʉʦʟʜʘʥʠʝ ʬʠʣʴʤʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ Dynarama 
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ɺ 1980-ʝ ʛʦʜʳ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʩʧʝʮʵʬʬʝʢʪʦʚ ʚ ʵʪʦʡ ʪʝʭʥʠʢʝ ʜʦʩʪʠʛʣʘ 

ʩʚʦʝʛʦ ʘʧʦʛʝʷ. ɺʩʸ ʠʟʤʝʥʠʣʦʩʴ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʵʨʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʀ ʘʥʠʤʘʮʠʷ, ʠ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʪʝʧʝʨʴ ʜʝʣʘʶʪʩʷ ʚ ʮʠʬʨʦʚʳʭ ʨʝʜʘʢʪʦʨʘʭ, 

ʪʘʢʠʭ ʢʘʢ Adobe AfterEffect, Davinci ʠ ʜʨ. 

ʉʝʡʯʘʩ ʵʪʘ ʪʝʭʥʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʬʠʣʴʤʦʚ, ʯʘʱʝ ʚʩʝʛʦ 

ʣʶʙʠʪʝʣʴʩʢʠʭ. ɸ ʪʘʢʞʝ ʜʣʷ ʷʨʢʠʭ ʨʝʢʣʘʤʥʳʭ ʨʦʣʠʢʦʚ, ʢʣʠʧʦʚ ʠʢʘʢ çʠʟʶʤʠʥʢʘè 

ʚ ʢʠʥʦ. ɽʩʪʴ ʝʱʝ ʨʝʞʠʩʩʝʨʳ-ʧʦʢʣʦʥʥʠʢʠ ʪʘʢʠʭ ʘʥʘʣʦʛʦʚʳʭ ʧʨʠʝʤʦʚ, ʥʘʧʨʠʤʝʨ, 

ʊʠʤ ɹʝʨʪʦʥ (ʨʠʩ. 1.9), ɻʝʥʨʠ ʉʝʣʠʢ ʠ ʋʵʩ ɸʥʜʝʨʩʦʥ. 

 

ʈʠʩ. 1.9. ʊʠʤ ɹʸʨʪʦʥ ʥʘ ʩʲʝʤʦʯʥʦʡ ʧʣʦʱʘʜʢʝ ʤʫʣʴʪʬʠʣʴʤʘ çʌʨʘʥʢʝʥʚʠʥʠè, 2011. 

ʊʝʭʥʠʢʘ ʩʪʦʧ-ʤʦʫʰʝʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʠʝʤ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʨʝʢʣʘʤʳ ʠ ʤʫʟʳʢʘʣʴʥʳʭ ʢʣʠʧʦʚ.  ɺʠʜʝʦʢʣʠʧ ʥʘ ʧʝʩʥʶ ʛʨʫʧʧʳ The White Stripes 

"Fell in Love With a Girl", ʨʝʞʠʩʩʝʨ ʄʠʰʝʣʴ ɻʦʥʜʨʠ, ʟʘʥʷʣ I ʤʝʩʪʦ ʚ ʭʠʪ-ʧʘʨʘʜʝ 

2000-ʭ ʛʦʜʦʚ, ʩʦʩʪʘʚʣʝʥʥʦʤ ʧʦʨʪʘʣʦʤ Pitchfork (ʨʠʩ. 1.10). 
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ʈʠʩ. 1.10. ʌʨʘʛʤʝʥʪʘ ʠʟ ʢʣʠʧʘ, 2001 

 

1.4. ʇʨʠʥʮʠʧʳ ʘʥʠʤʘʮʠʠ ɼʠʩʥʝʷ 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʘʥʠʤʘʮʠʦʥʥʳʭ ʬʠʣʴʤʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ 

ʧʨʠʥʮʠʧʳ. ʆʥʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʆʣʣʠ ɼʞʦʥʩʪʦʥʦʤ ʠ ʌʨʵʥʢʦʤ ʊʦʤʘʩʦʤ, 

ʩʦʨʘʪʥʠʢʘʤʠ ʋʦʣʪʘ ɼʠʩʥʝʷ ʚ 1981 ʛʦʜʫ ʚ ʢʥʠʛʝ çʀʣʣʶʟʠʷ ʞʠʟʥʠ: ɼʠʩʥʝʝʚʩʢʘʷ 

ʘʥʠʤʘʮʠʷè ʠ ʦʪʥʦʩʠʣʠʩʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʥʠʤʘʮʠʠ. ʆʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʥʠ ʧʨʠʤʝʥʠʤʳ ʠ ʢ ʜʨʫʛʠʤ ʚʠʜʘʤ ʘʥʠʤʘʮʠʠ. ʄʦʞʥʦ ʠʭ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʨʘʪʢʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʉʞʘʪʠʝ ʠ ʨʘʩʪʷʞʝʥʠʝ. ʇʝʨʝʜ ʜʚʠʞʝʥʠʝʤ ʦʙʲʝʢʪ ʩʞʠʤʘʝʪʩʷ ʢʘʢ 

ʧʨʫʞʠʥʘ, ʘ ʚ ʧʨʳʞʢʝ ʥʘʦʙʦʨʦʪ ʨʘʩʪʷʛʠʚʘʝʪʩʷ. ɺʘʞʥʦ ʧʨʠ ʵʪʦʤ ʩʦʙʣʶʜʘʪʴ ʦʙʲʝʤ 

ʪʝʣʘ. 

2. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ. ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʦʙʲʝʢʪ ʩʦʚʝʨʰʠʪ 

ʜʝʡʩʪʚʠʝ, ʦʥ ʜʝʣʘʝʪ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ. ʅʘʧʨʠʤʝʨ, ʧʨʠʩʝʜʘʥʠʝ ʧʝʨʝʜ 

ʧʨʳʞʢʦʤ. 

3. ʉʮʝʥʠʯʥʦʩʪʴ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʦʩʥʦʚʘʥ ʥʘ ʪʝʘʪʨʘʣʴʥʦʤ ʦʧʳʪʝ. ɺʩʝ 

ʧʦʟʳ ʠ ʜʚʠʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʩʪʳʝ ʠ ʚʳʨʘʟʠʪʝʣʴʥʳʝ. ʂʘʤʝʨʘ ʜʦʣʞʥʘ 

ʧʦʢʘʟʳʚʘʪʴ ʟʨʠʪʝʣʶ ʛʣʘʚʥʳʝ ʜʚʠʞʝʥʠʷ ʚ ʢʘʜʨʝ. 

4. ʂʣʶʯʝʚʳʝ ʢʘʜʨʳ. ʍʫʜʦʞʥʠʢ ʨʠʩʫʝʪ ʩʥʘʯʘʣʘ ʛʣʘʚʥʳʝ ʢʘʜʨʳ, ʘ ʧʦʪʦʤ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ. 
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5. ʉʢʚʦʟʥʦʝ ʜʚʠʞʝʥʠʝ ʠ ʟʘʭʣʝʩʪ. ɼʚʠʞʝʥʠʝ ʥʠʢʦʛʜʘ ʥʝ ʜʦʣʞʥʦ 

ʧʨʝʢʨʘʱʘʪʴʩʷ. ʉʢʚʦʟʥʳʤ ʜʚʠʞʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʦʜʥʦ ʜʚʠʞʝʥʠʝ 

ʨʦʞʜʘʝʪ ʜʨʫʛʦʝ. ɿʘʭʣʝʩʪ ʦʪʥʦʩʠʪʩʷ ʢ ʯʘʩʪʷʤ ʪʝʣʘ ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʧʝʨʩʦʥʘʞʘ. 

ɼʚʠʞʝʥʠʝ ʦʜʥʠʭ ʯʘʩʪʝʡ ʨʦʞʜʘʝʪ ʜʚʠʞʝʥʠʝ ʜʨʫʛʠʭ: ʟʘ ʧʦʝʯʝʤ ʩʣʝʜʫʝʪ ʨʫʢʘ, ʟʘ ʥʝʡ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʠʩʪʴ. ʊʘʢʠʝ ʵʣʝʤʝʥʪʳ ʢʘʢ ʫʰʠ, ʭʚʦʩʪʳ, ʦʜʝʞʜʘ, ʢʦʪʦʨʳʝ 

ʧʦʩʪʦʷʥʥʦ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʚʠʞʝʥʠʠ.  

6. ʉʤʷʛʯʝʥʠʝ ʥʘʯʘʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ ʜʝʡʩʪʚʠʷ. ʅʘʯʘʣʦ ʠ ʢʦʥʝʮ ʜʚʠʞʝʥʠʷ 

ʪʨʝʙʫʶʪ ʙʦʣʴʰʝʡ ʧʨʦʨʘʙʦʪʢʠ. 

7. ɼʚʠʞʝʥʠʷ ʧʦ ʜʫʛʘʤ. ʏʪʦʙʳ ʜʚʠʞʝʥʠʷ ʧʝʨʩʦʥʘʞʘ ʚʳʛʣʷʜʝʣʦ 

ʝʩʪʝʩʪʚʝʥʥʦ ʠ ʤʷʛʢʦ, ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʧʨʷʤʦʣʠʥʝʡʥʳʤ, ʘ ʜʫʛʦʦʙʨʘʟʥʳʤ. 

ʋ ʩʧʦʢʦʡʥʳʭ ʜʚʠʞʝʥʠʡ ʵʪʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ, ʯʝʤ ʫ ʙʳʩʪʨʳʭ. 

8. ɺʪʦʨʦʩʪʝʧʝʥʥʳʝ ʜʝʡʩʪʚʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʠʜʘʶʪ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʞʫ, ʜʝʣʘʶ ʝʛʦ ʙʦʣʝʝ ʞʠʚʳʤ. 

9. ʈʘʩʯʝʪ ʚʨʝʤʝʥʠ ʠʣʠ ʪʘʡʤʠʥʛ.  ʉʦʩʪʦʷʥʠʝ ʛʝʨʦʷ, ʝʛʦ ʧʨʦʧʦʨʮʠʠ 

ʧʝʨʝʜʘʶʪʩʷ ʟʘ ʩʯʝʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

10. ʇʨʝʫʚʝʣʠʯʝʥʠʝ. ɼʣʷ ʧʨʠʜʘʥʠʝ ʙʦʣʴʰʝʡ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ ʩʣʝʜʫʝʪ ʚʩʝ 

ʥʝʩʢʦʣʴʢʦ ʧʨʝʫʚʝʣʠʯʠʚʘʪʴ, ʠ ʜʝʡʩʪʚʠʷ, ʠ ʵʤʦʮʠʠ. 

11.  ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʫʥʦʢ. ɺ ʦʩʥʦʚʝ ʭʦʨʦʰʝʡ ʘʥʠʤʘʮʠʠ ʜʦʣʞʝʥ 

ʙʳʪʴ ʭʦʨʦʰʠʡ, ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʠʩʫʥʦʢ. 

12.  ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. ɻʝʨʦʡ, ʜʘʞʝ ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʜʦʣʞʝʥ ʙʳʪʴ 

ʠʥʪʝʨʝʩʥʳʤ, ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ. 

ʕʪʠ ʧʨʠʥʮʠʧʳ ʚʝʨʥʳ ʢʘʢ ʜʣʷ ʨʠʩʦʚʘʥʥʦʡ ʘʥʠʤʘʮʠʠ, ʪʘʢ ʠ ʜʣʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ. ʅʦ ʚ ʩʚʷʟʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʩʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʠ ʚ ʦʯʝʥʴ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʩʞʘʪʠʷ ʠ 

ʨʘʩʪʷʞʝʥʠʷ, ʜʚʠʞʝʥʠʷ ʧʦ ʜʫʛʘʤ, ʧʨʝʫʚʝʣʠʯʝʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʫʥʦʢ. 

 

1.5. ʇʨʠʥʮʠʧʳ ʤʦʥʪʘʞʘ ʚ ʘʥʠʤʘʮʠʠ 

ɺ ʘʥʠʤʘʮʠʠ ʪʘʢʞʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠʥʮʠʧʳ ʤʦʥʪʘʞʘ, ʚʟʷʪʳʝ ʠʟ 

ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʠʥʦ ʥʘʯʘʣʠ ʩʥʠʤʘʪʴ ʚ ʢʦʥʮʝ 19 ʚʝʢʘ, ʘ ʤʦʥʪʘʞʥʳʝ ʧʨʘʚʠʣʘ 

ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ 20-r ʭ ʛʦʜʘʭ 20-ʛʦ ʚʝʢʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʦ ɺɻʀʂʝ 
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(ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʠʥʝʤʘʪʦʛʨʘӢʬʠʠ ʠӢʤʝʥʠ 

ʉ.ɸ. ɻʝʨʘӢʩʠʤʦʚʘ) ʠʭ ʠʩʧʦʣʴʟʦʚʘʣ ʨʝʞʠʩʩʝʨ ʃ.ɺ. ʂʫʣʝʰʦʚ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʩʪʫʜʝʥʪʦʚ. ʕʪʠ ʧʨʘʚʠʣʘ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʩʢʣʝʡʢʫ (ʩʤʝʥʫ ʢʘʜʨʦʚ) ʥʘʠʙʦʣʝʝ 

ʛʘʨʤʦʥʠʯʥʫʶ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ. 

ʋ ʚʩʝʭ ʚʠʜʦʚ ʠʩʢʫʩʩʪʚʘ ʝʩʪʴ ʧʨʠʝʤʳ ʠ ʧʨʘʚʠʣʘ, ʧʦʤʦʛʘʶʱʠʝ ʧʝʨʝʜʘʚʘʪʴ 

ʟʘʜʫʤʢʫ ʘʚʪʦʨʘ ʟʨʠʪʝʣʷʤ, ʚ ʢʠʥʦ, ʚʠʜʝʦ ʠ ʘʥʠʤʘʮʠʠ ð ɻ ʪʦ ʧʨʘʚʠʣʘ ʤʦʥʪʘʞʘ. 

ʀʤʝʥʥʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʦʟʥʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʩʦʙʠʨʘʪʴ ʚ ʮʝʣʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ. 

ʄʦʥʪʘʞ ʧʦ ʢʨʫʧʥʦʩʪʠ. ɼʣʷ ʭʦʨʦʰʝʛʦ ʚʦʩʧʨʠʷʪʠʷ ʢʘʜʨʳ ʧʦ ʩʪʳʢʦʚʢʝ 

ʜʦʣʞʥʳ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʩʷ. ɺʳʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʧʣʘʥʦʚ ʧʦ ʢʨʫʧʥʦʩʪʠ (ʨʠʩ. 1.11) 

ʠ ʧʨʠ ʠʭ ʩʦʝʜʠʥʝʥʠʠ ʥʘʜʦ ʤʝʥʷʪʴ ʠʭ ʯʝʨʝʟ ʦʜʠʥ. ʀʩʢʣʶʯʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ 

ʢʨʘʡʥʠʝ ʧʦʟʠʮʠʠ (ʨʠʩ. 1.12). ʄʝʞʜʫ ʢʨʫʧʥʳʤ ʧʣʘʥʦʤ ʠ ʜʝʪʘʣʴʶ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ 

ʜʘʣʴʥʠʤ ʠ ʦʙʱʠʤ ʧʣʘʥʦʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ, ʧʦʵʪʫ ʠʭ ʪʘʢʞʝ ʤʦʞʥʦ 

ʢʦʤʙʠʥʠʨʦʚʘʪʴ. ʕʪʦ ʧʨʘʚʠʣʦ ʤʦʞʥʦ ʥʘʨʫʰʘʪʴ ʦʩʦʟʥʘʥʦ ʜʣʷ ʜʦʩʪʘʚʣʝʥʠʷ ʟʨʠʪʝʣʶ 

ʜʠʩʢʦʤʬʦʨʪʥʳʭ ʦʱʫʱʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʪʨʘʭʘ, ʦʪʯʘʷʥʠʷ ʠ ʧʨ.   

 

ʈʠʩ. 1.11. ʄʦʥʪʘʞ ʧʦ ʢʨʫʧʥʦʩʪʠ 
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ʈʠʩ 1.12. ʉʦʯʝʪʘʥʠʝ ʧʣʘʥʦʚ ʧʦ ʢʨʫʧʥʦʩʪʠ 

ʄʦʥʪʘʞ ʧʦ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʙʲʝʢʪʦʚ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʜʠʘʣʦʛʝ ʧʝʨʩʦʥʘʞʝʡ, ʢʘʤʝʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʦʜʥʫ 

ʩʪʦʨʦʥʫ ʦʪ ʣʠʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʨʠʩ. 1.13). 

 

 

 

ʈʠʩ. 1.13. ʇʨʘʚʠʣʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʤʝʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʏʝʤ ʤʝʥʴʰʝ ʫʛʦʣ ʤʝʞʜʫ ʵʪʦʡ ʣʠʥʝʡ ʠ ʢʘʤʝʨʦʡ, ʪʝʤ ʙʦʣʝʝ ʚʦʚʣʝʯʝʥʥʦʝ 

ʜʝʡʩʪʚʠʝ (ʨʠʩ. 1.14). ʕʪʦ ʧʨʘʚʠʣʦ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʧʨʠ ʤʦʥʪʘʞʝ ʜʠʘʣʦʛʦʚ. ʂʦʛʜʘ ʚ 
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ʢʘʜʨʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʚʘ ʧʝʨʩʦʥʘʞʘ ʦʜʠʥ ʜʦʣʞʝʥ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʴʩʷ ʩʧʨʘʚʘ, 

ʜʨʫʛʦʡ ʩʣʝʚʘ. 

 

ʈʠʩ. 1.14. ʋʜʘʣʝʥʠʝ ʦʪ ʦʩʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʘʝʪ ʵʬʬʝʢʪ ʦʪʩʪʨʘʥʝʥʠʷ 

 

ʈʠʩ. 1.15. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʢʨʫʧʥʦʩʪʝʡ ʧʨʠ ʤʦʥʪʘʞʝ ʜʠʘʣʦʛʦʚ 

ʇʨʠ ʤʦʥʪʘʞʝ ʜʠʘʣʦʛʘ ʪʨʝʭ ʧʝʨʩʦʥʘʞʝʡ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʘʚʠʣʦ 

ʧʝʪʣʠ. ʄʳʩʣʝʥʥʦ ʧʨʦʚʦʜʷʪʩʷ ʪʨʠ ʣʠʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʜʠʥ ʧʝʨʩʦʥʘʞ 

ʥʘʟʥʘʯʘʝʪʩʷ ʚʝʜʫʱʝʤ ʠ ʢ ʥʝʤʫ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʘʚʠʣʦ, ʯʪʦ ʦʜʠʥ ʦʪ ʥʝʛʦ 

ʨʘʩʧʦʣʦʞʝʥ ʚʩʝʛʜʘ ʩʧʨʘʚʘ, ʜʨʫʛʦʡ ð ʚʩʝʛʜʘ ʩʣʝʚʘ. 

ʄʦʥʪʘʞ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʚ ʢʘʜʨʝ. ɽʩʣʠ ʦʙʲʝʢʪ ʚ ʦʜʥʦʤ 

ʢʘʜʨʝ ʝʭʘʣ ʩʧʨʘʚʘ ʥʘʣʝʚʦ, ʪʦ ʠ ʚ ʩʣʝʜʫʶʱʝʤ ʢʘʜʨʝ ʦʥ ʜʦʣʞʝʥ ʧʨʦʜʦʣʞʘʪʴ 

ʜʚʠʞʝʥʠʝ ʚ ʵʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ. ʀʥʘʯʝ ʟʨʠʪʝʣʶ ʠʣʠ ʥʝ ʧʦʥʷʪʥʦ, ʯʪʦ ʧʨʦʜʦʣʞʘʝʪ 

ʜʚʠʛʘʪʴʩʷ ʪʦʪ ʞʝ ʦʙʲʝʢʪ, ʠʣʠ ʢʘʞʝʪʩʷ, ʯʪʦ ʧʨʦʠʟʦʰʣʘ ʩʤʝʥʘ ʚ ʩʶʞʝʪʥʦʡ ʣʠʥʠʠ 

(ʨʠʩ. 1.16). ʅʘʧʨʠʤʝʨ, ʧʝʨʩʦʥʘʞ ʰʝʣ ʢ ʮʝʣʠ, ʘ ʧʦʪʦʤ ʨʘʟʚʝʨʥʫʣʩʷ ʠ ʧʦʰʝʣ ʦʪ ʮʝʣʠ 
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ʧʦʚʝʩʪʚʦʚʘʥʠʷ (ʨʠʩ. 1.17). ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʤʝʥʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ, ʪʦ 

ʥʘʜʦ ʚʩʪʘʚʠʪʴ ʢʘʜʨʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʨʘʟʚʦʨʦʪ. 

  

ʈʠʩ. 1.16. ʄʦʥʪʘʞ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ 

 

 

ʈʠʩ. 1.17. ʉʤʝʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʚ ʩʶʞʝʪʝ 

ʄʦʥʪʘʞ ʧʦ ʢʦʤʧʦʟʠʮʠʠ (ʧʦ ʩʤʝʱʝʥʠʶ ʮʝʥʪʨʘ ʚʥʠʤʘʥʠʷ). ʇʨʠ ʩʢʣʝʡʢʝ 

ʢʘʜʨʦʚ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʛʜʝ ʥʘʭʦʜʠʣʩʷ ʬʦʢʫʩ ʚʥʠʤʘʥʠʷ ʟʨʠʪʝʣʷ. ʎʝʥʪʨ 

ʧʝʨʝʤʝʱʝʥʠʷ ʚʥʠʤʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ, ʦʥ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʪʨʝʪʠ 

ʰʠʨʠʥʳ ʵʢʨʘʥʘ. 

ʄʦʥʪʘʞ ʧʦ ʩʚʝʪʫ. ʀʟʤʝʥʝʥʠʷ ʚ ʦʩʚʝʱʝʥʥʦʩʪʠ ʬʦʥʘ ʠ ʦʙʲʝʢʪʘ ʥʝ ʜʦʣʞʥʳ 

ʧʨʝʚʳʰʘʪʴ ʦʜʥʦʡ ʪʨʝʪʠ. ʍʘʨʘʢʪʝʨ ʦʩʚʝʱʝʥʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʩʝʤ ʚʠʜʘʤ 

ʩʲʝʤʢʠ: ʠ ʧʘʚʠʣʴʦʥʥʳʤ, ʠ ʢ ʥʘʪʫʨʥʳʤ. ʈʝʟʢʘʷ ʩʤʝʥʘ ʦʩʚʝʱʝʥʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʨʘʟʠʪʝʣʴʥʳʤ ʧʨʠʝʤʦʤ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʥʝʦʞʠʜʘʥʥʳʡ ʧʦʚʦʨʦʪ ʩʶʞʝʪʘ. 

ʄʦʥʪʘʞ ʧʦ ʮʚʝʪʫ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʢʘʜʨʘ ʢ ʢʘʜʨʫ ʩʪʦʠʪ ʩʦʙʣʶʜʘʪʴ 

ʮʚʝʪʦʚʦʝ ʨʝʰʝʥʠʝ ʩʮʝʥʳ. ʇʨʠ ʩʤʝʥʝ ʦʩʥʦʚʥʦʛʦ ʮʚʝʪʘ, ʦʥ ʜʦʣʞʝʥ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 

ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʪʨʝʪʠ ʧʨʝʜʳʜʫʱʝʛʦ ʢʘʜʨʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʤʝʥʝʥʠʝ ʙʳʣʦ 

ʧʣʘʚʥʳʤ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ. 
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ʇʝʨʝʙʠʚʢʘ. ʂʘʜʨ, ʧʦʤʦʛʘʶʱʠʡ ʧʨʠ ʩʢʣʝʡʢʝ, ʠʤʝʶʱʠʡ ʦʪʥʦʰʝʥʠʷ ʢ 

ʧʨʝʜʳʜʫʱʝʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʩʮʝʥʝ. ʊʘʢʦʡ ʧʨʠʤʝʤ ʧʦʤʦʛʘʝʪ ʚʳʨʝʟʘʪʴ 

ʤʘʣʦʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʬʨʘʛʤʝʥʪʳ ʩʮʝʥʳ. 

ʈʘʩʩʝʯʝʥʠʝ ʚʨʝʤʝʥʠ. ɹʫʢʚʘʣʴʥʦ 5-10 ʢʘʜʨʦʚ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʜʣʷ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʥʠʤʘʥʠʷ. 

ʇʨʠʥʮʠʧʳ ʤʦʥʪʘʞʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʤʷʛʢʦʛʦ, 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʜʣʷ ʟʨʠʪʝʣʷ ʦʪ ʢʘʜʨʘ ʢ ʢʘʜʨʫ. ʀʭ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ, 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ (ʨʠʩ. 1.15). 

1.6. ʈʘʢʫʨʩʳ 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʢʘʜʨʦʤ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʨʫʧʥʦʩʪʴ ʧʣʘʥʘ, ʥʦ ʠ 

ʪʦʯʢʫ ʩʲʝʤʢʠ, ʨʘʢʫʨʩ (ʨʠʩ. 1.18). ʉʲʝʤʢʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ 

ʨʘʢʫʨʩʦʚ: ʦʙʲʝʢʪʠʚʥʦ, ʩʫʙʲʝʢʪʠʚʥʦ ʠʣʠ ʩ ʯʴʝʡ-ʣʠʙʦ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

 

ʈʠʩ. 1.18. ʂʨʫʧʥʦʩʪʠ ʠ ʨʘʢʫʨʩʳ 

ʆʙʲʝʢʪʠʚʥʦ. ʇʝʨʩʦʥʘʞ ʥʘʭʦʜʠʪʩʷ ʚ ʫʜʘʣʝʥʠʠ, ʟʨʠʪʝʣʴ ʢʘʢ ʙʳ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ. 
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ʉʫʙʲʝʢʪʠʚʥʦ. ɿʨʠʪʝʣʴ ʢʘʢ ʙʳ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʩʮʝʥʳ. ʂʘʤʝʨʘ ʤʦʞʝʪ, 

ʥʘʧʨʠʤʝʨ, ʧʨʦʣʝʪʘʪʴ ʧʦ ʩʘʣʦʥʫ ʩʘʤʦʣʝʪʘ, ʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʫʯʘʩʪʥʠʢʦʚ ʜʠʘʣʦʛʘ ʠ ʪ. ʜ. ʀʥʦʛʜʘ ʧʝʨʩʦʥʘʞ ʤʦʞʝʪ ʧʦʩʤʦʪʨʝʪʴ ʚ 

ʢʘʤʝʨʫ ʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʟʨʠʪʝʣʷʤ. 

ʊʦʯʢʘ ʟʨʝʥʠʷ. ʂʘʤʝʨʘ ʢʘʢ ʙʳ ʚʠʜʠʪ ʛʣʘʟʘʤʠ ʧʝʨʩʦʥʘʞʘ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʘʢʫʨʩ, ʦʧʝʨʘʪʦʨʳ ʩʪʘʚʷʪ ʢʘʤʝʨʫ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ (ʩʤ. ʪʘʙʣ. 1). ɿʘʜʘʪʴ ʧʦʣʦʞʝʥʠʝ ʢʘʤʝʨʳ ʤʦʞʥʦ ʠ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʥʠʤʘʮʠʠ. ʇʨʠ ʩʲʝʤʢʝ ʤʫʣʴʪʬʠʣʴʤʦʚ ʚ ʪʝʭʥʦʣʦʛʠʠ ʩʪʦʧ-ʤʦʫʰʝʥ 

ʪʘʢʞʝ ʤʝʥʷʶʪ ʧʦʣʦʞʝʥʠʝ ʬʦʪʦʘʧʧʘʨʘʪʘ. 

 
ʅʘʟʚʘʥʠʝ ʇʦʣʦʞʝʥʠʝ ʢʘʤʝʨʳ ʅʘʟʥʘʯʝʥʠʝ 

ʊʦʯʢʘ ʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ ʈʘʢʫʨʩ ʥʘ ʫʨʦʚʥʝ ʛʣʘʟ. ʇʝʨʩʦʥʘʞ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʝʡʪʨʘʣʴʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ 

ʊʦʯʢʘ ʟʨʝʥʠʷ ʣʷʛʫʰʢʠ ʈʘʢʫʨʩ ʥʠʞʝ ʫʨʦʚʥʷ ʛʣʘʟ. ɺʟʛʣʷʜ ʥʘ ʧʝʨʩʦʥʘʞʘ ʩʥʠʟʫ 

ʚʚʝʨʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʪʴ 

ʜʠʥʘʤʠʢʫ, ʜʘʚʣʝʥʠʝ, 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ. 

 ʊʦʯʢʘ ʟʨʝʥʠʷ ʙʦʛʘ ʉʲʸʤʢʘ ʧʦʜ ʙʦʣʴʰʠʤ ʫʛʣʦʤ. ʂʘʤʝʨʘ ʩʤʦʪʨʠʪ ʦʢʨʫʞʝʥʠʝ ʩ 

ʚʦʟʚʳʰʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ. 

ɼʘʥʥʳʡ ʨʘʢʫʨʩ ʤʦʞʝʪ 

ʨʘʩʢʨʳʚʘʪʴ ʦʙʩʪʘʥʦʚʢʫ ʠ 

ʧʦʢʘʟʳʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʢʘʢ 

ʩʘʤʦʡ ʩʠʪʫʘʮʠʠ, ʪʘʢ ʠ ʛʝʨʦʷ. 

ɺʝʣʠʯʠʥʘ ʫʛʣʘ ʤʦʞʝʪ 

ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʘʜʘʯʠ 

ʋʨʦʚʝʥʴ ʙʝʜʝʨ ʂʘʤʝʨʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʙʸʜʝʨ, ʦʪʢʫʜʘ ʚʝʜʸʪʩʷ ʩʲʸʤʢʘ 

ɼʘʥʥʳʡ ʚʠʜ ʩʲʸʤʢʠ ʧʦʜʭʦʜʠʪ 

ʙʦʣʴʰʝ ʜʣʷ ʨʝʧʦʨʪʘʞʝʡ, 

ʧʦʟʚʦʣʷʷ ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʞʠʚʳʝ 

ʠ ʫʥʠʢʘʣʴʥʳʝ ʢʘʜʨʳ 

ʋʨʦʚʝʥʴ ʥʦʛ ʇʨʠ ʜʘʥʥʦʤ ʨʘʢʫʨʩʝ ʚ ʢʘʜʨ 

ʧʦʧʘʜʘʝʪ ʥʠʞʥʷʷ ʯʘʩʪʴ ʥʦʛ 

ʤʦʜʝʣʠ, ʦʪ ʩʪʫʧʥʝʡ ʜʦ ʢʦʣʝʥ. 

ʊʘʢʦʡ ʧʨʠʸʤ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʜʘʪʴ ʠʥʪʨʠʛʫ ʠʣʠ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʛʝʨʦʷ 

ʋʨʦʚʝʥʴ ʩ ɿʝʤʣʠ ʉʲʸʤʢʘ ʩ ʫʨʦʚʥʷ ʟʝʤʣʠ ʇʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ 

ʜʝʡʩʪʚʠʷʭ ʧʝʨʩʦʥʘʞʘ ʠʣʠ ʥʘ 

ʪʦʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʤ 

ʤʝʩʪʝ, ʛʜʝ ʦʥ ʥʘʭʦʜʠʪʩʷ. 
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ʋʨʦʚʝʥʴ ʧʣʝʯ ʂʘʤʝʨʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʧʣʝʯ ʤʦʜʝʣʠ. 

ʅʘʠʙʦʣʝʝ ʩʪʘʥʜʘʨʪʥʳʡ ʚʠʜ 

ʩʲʸʤʢʠ, ʪʘʢ ʢʘʢ ʨʝʘʣʴʥʝʝ ʚʩʝʛʦ 

ʧʦʢʘʟʳʚʘʝʪ ʤʦʜʝʣʴ. ʆʜʥʘʢʦ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʠʟʢʠʤ ʫʛʣʦʤ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ 

ʜʠʥʘʤʠʯʥʳʝ ʢʘʜʨʳ 

ʅʘʢʣʦʥ ʉʲʸʤʢʘ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʥʘʢʣʦʥʸʥʥʦʡ ʢʘʤʝʨʦʡ ʠ 

ʟʘʚʘʣʝʥʥʳʤ ʛʦʨʠʟʦʥʪʦʤ. 

ɼʘʥʥʳʡ ʧʨʠʸʤ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʜʘʚʘʪʴ ʜʫʰʝʚʥʳʝ 

ʧʝʨʝʞʠʚʘʥʠʷ ʛʝʨʦʷ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ 

ʩʶʨʨʝʘʣʠʩʪʠʯʥʫʶ ʢʘʨʪʠʥʫ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʉ ʚʳʩʦʪʳ ʧʪʠʯʴʝʛʦ 

ʧʦʣʝʪʘ 

ʂʘʜʨ ʩʚʝʨʭʫ ʚʥʠʟ ʧʦʜ ʧʨʷʤʳʤ 

ʫʛʣʦʤ. 

 ɺ ʢʘʜʨʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʛʝʨʦʠ ʠ 

ʠʭ ʦʢʨʫʞʝʥʠʝ. ʉʣʫʞʠʪ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʤʘʩʰʪʘʙʘ ʠ 

ʜʚʠʞʝʥʠʷ. 

ʆʙʟʦʨ ʉʲʸʤʢʘ ʩ ʚʳʩʦʪʳ ʇʝʨʝʜʘʸʪ ʙʦʣʴʰʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʢʨʫʞʘʶʱʠʡ 

ʩʨʝʜʳ. ʃʶʜʠ ʢʘʢ ʯʘʩʪʴ 

ʦʢʨʫʞʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ 

ʥʘʭʦʜʷʪʩʷ. 

 
ʊʘʙʣ. 1. 

 

1.7. ʎʚʝʪʦʚʳʝ ʩʭʝʤʳ 

ʊʝʦʨʠʷ ʮʚʝʪʘ ʥʘʯʘʣʘ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʙʦʣʝʝ ʧʷʪʠʩʦʪ ʣʝʪ ʥʘʟʘʜ, ʢʦʛʜʘ ʀʩʘʘʢ 

ʅʴʶʪʦʥ ʨʘʟʣʦʞʠʣ ʣʫʯ ʩʚʝʪʘ ʥʘ ʩʧʝʢʪʨ. ʄʥʦʛʠʝ ʤʳʩʣʠʪʝʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ 

ʮʚʝʪ. ʉʘʤʘʷ ʠʟʚʝʩʪʥʘʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʮʚʝʪʦʚʘʷ ʤʦʜʝʣʴ ʜʣʷ ʢʨʘʩʦʢ ʨʘʟʨʘʙʦʪʘʥʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ɹʘʫʭʘʫʩʘ ʁʦʭʘʥʥʦʩʝʤ ʀʪʪʝʥʝʤ. ɺʩʝ ʧʨʠʥʮʠʧʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʘʨʤʦʥʠʯʥʳʭ ʮʚʝʪʦʚʳʭ ʩʦʯʝʪʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʜʨʫʛʠʝ ʚʠʜʳ ʠʩʢʫʩʩʪʚʘ, 

ʧʨʠʤʝʥʠʤʳ ʠ ʢ ʘʥʠʤʘʮʠʠ. ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʮʚʝʪʦʚʳʝ ʩʭʝʤʳ, 

ʥʘ ʢʦʪʦʨʳʝ ʩʪʦʠʪ ʦʧʠʨʘʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʛʦ ʩ ʚʠʟʫʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ. 

ɸʥʘʣʦʛʦʚʘʷ ʮʚʝʪʦʚʘʷ ʩʭʝʤʘ ʩʯʠʪʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʡ, ʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ 

ʜʠʟʘʡʥʝʨʳ ʠ ʭʫʜʦʞʥʠʢʠ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ. ʕʪʦ ʩʦʯʝʪʘʥʠʝ ʪʨʝʭ ʠʣʠ ʙʦʣʝʝ ʪʦʥʦʚ 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦ ʩʦʩʝʜʩʪʚʫ. ɸʥʘʣʦʛʦʚʳʝ ʮʚʝʪʘ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʣʝʛʢʠʤʠ ʠ 

ʧʨʠʷʪʥʳʤʠ, ʪʘʢ ʢʘʢ ʠʭ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʧʨʠʨʦʜʝ (ʨʠʩ. 1.19). 
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ʈʠʩ. 1.19. ɸʥʘʣʦʛʦʚʘʷ ʮʚʝʪʦʚʘʷ ʩʭʝʤʘ ʥʘ ʮʚʝʪʦʚʦʤ ʢʨʫʛʝ 

ʄʦʥʦʭʨʦʤʥʘʷ ʮʚʝʪʦʚʘʷ ʩʭʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʦʩʥʦʚʥʦʡ ʮʚʝʪ ʠ ʝʛʦ 

ʩʚʝʪʣʳʝ ʠ ʪʝʤʥʳʝ ʪʦʥʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʮʚʝʪʘ (ʨʠʩ. 1.20). ʆʩʥʦʚʥʦʡ 

ʮʚʝʪ ʤʦʞʥʦ ʩʦʯʝʪʘʪʴ ʩ ʥʝʡʪʨʘʣʴʥʳʤʠ ʮʚʝʪʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʪʨʘʩʪʘ.  

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʠʤʠʪʘʮʠʠ ʩʪʘʨʦʛʦ ʢʠʥʦ ʠʩʧʦʣʴʟʫʶʪ ʦʪʪʝʥʢʠ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, 

ʩʝʧʠʶ. 

 

ʈʠʩ. 1.20. ʄʦʥʦʭʨʦʤʥʘʷ ʮʚʝʪʦʚʘʷ ʩʭʝʤʘ ʥʘ ʮʚʝʪʦʚʦʤ ʢʨʫʛʝ 



ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ 
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ɺ ʪʨʠʘʜʥʦʡ ʮʚʝʪʦʚʦʡ ʩʭʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʠ ʮʚʝʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʆʜʠʥ ʮʚʝʪ ʠʟ ʪʨʝʭ ʮʚʝʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ, ʘ ʜʚʘ ʜʨʫʛʠʭ ʜʣʷ ʘʢʮʝʥʪʘ (ʨʠʩ. 1.21). 

 

 

ʈʠʩ. 1.21. ʊʨʠʘʜʥʘʷ ʮʚʝʪʦʚʘʷ ʩʭʝʤʘ ʥʘ ʮʚʝʪʦʚʦʤ ʢʨʫʛʝ 

ʂʦʤʧʣʝʤʝʥʪʘʨʥʳʝ ʮʚʝʪʘ ï ɻʪʦ ʮʚʝʪʘ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʜʨʫʛ 

ʜʨʫʛʫ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʘ. ʅʘʧʨʠʤʝʨ, ʛʣʘʚʥʳʡ ʛʝʨʦʠ ʠ 

ʝʛʦ ʚʨʘʛ ʤʦʛʫʪ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʝ ʮʚʝʪʦʚʦʝ ʨʝʰʝʥʠʝ  (ʨʠʩ. 1.22). 
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ʈʠʩ. 1.22. ʂʦʤʧʣʝʤʝʥʪʘʨʥʘʷ ʮʚʝʪʦʚʘʷ ʩʭʝʤʘ ʥʘ ʮʚʝʪʦʚʦʤ ʢʨʫʛʝ 

ɺ ʩʦʩʪʘʚʥʫʶ ʮʚʝʪʦʚʫʶ ʩʭʝʤʫ ʚʭʦʜʠʪ ʪʨʠ ʮʚʝʪʘ ï ʦʜʠʥ ʦʩʥʦʚʥʦʡ ʠ ʜʚʘ 

ʘʥʘʣʦʛʠʯʥʳʭ ʝʤʫ ʮʚʝʪʘ. ʊʘʢʫʶ ʩʭʝʤʫ ʝʱʸ ʥʘʟʳʚʘʶʪ ʩʧʣʠʪ-ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʡ 

(ʨʠʩ. 1.23). 

 

ʈʠʩ. 1.23. ʉʧʣʠʪ-ʢʦʤʧʣʝʤʝʥʪʘʨʥʘʷ ʮʚʝʪʦʚʘʷ ʩʭʝʤʘ ʥʘ ʮʚʝʪʦʚʦʤ ʢʨʫʛʝ 

ɼʣʷ ʧʦʜʙʦʨʘ ʛʘʨʤʦʥʠʯʥʳʭ ʮʚʝʪʦʚʳʭ ʩʦʯʝʪʘʥʠʡ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʥʳʝ 

ʨʝʰʝʥʠʝ. ʆʥʣʘʡʥ ʧʨʠʣʦʞʝʥʠʝ ColorScheme.ru ʧʦʤʦʛʘʝʪ ʧʦʜʦʙʨʘʪʴ ʮʚʝʪʦʚʳʝ 

ʩʭʝʤʳ ʥʘ ʦʩʥʦʚʝ ʢʨʫʛʘ, ʠʩʧʦʣʴʟʫʷ ʧʨʘʚʠʣʘ ʢʦʣʦʨʠʩʪʠʢʠ.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʣʠʪʨʳ 



ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ 
ʃ.ɹ. ʂʘʨʰʘʢʦʚʘ 

ɺ.ʄ. ʉʘʢʦʚ 

ɸ.ɺ. ʌʠʨʩʦʚ 

 

 

http://izd-mn.com/ 30 

 

ʥʘ ʮʚʝʪʦʚʦʤ ʢʨʫʛʝ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʩʦʯʝʪʘʥʠʝ ʮʚʝʪʦʚ ʧʦ ʚʩʝʤ ʧʨʘʚʠʣʘʤ 

ʢʦʣʦʨʠʩʪʠʢʠ ʠ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ. colorscheme.ru  Adobe Color ï ɻ ʪʦ ʩʧʝʮʠʘʣʴʥʦʝ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʚʘʪʴ ʛʘʨʤʦʥʠʯʥʳʝ ʥʘʙʦʨʳ ʮʚʝʪʦʚ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʝʢʪʘʭ (ʨʠʩ. 1.24).  

 

 

ʈʠʩ.  1.24. ʀʥʪʝʨʬʝʡʩ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʦʜʙʦʨʘ ʮʚʝʪʦʚ 
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1.8. ɺʳʚʦʜʳ 

ɼʘʥʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʟʥʘʢʦʤʩʪʚʫ ʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ. ʅʘ 

ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɸʥʠʤʘʮʠʷ ʧʨʦʥʠʢʣʘ ʚʦ ʤʥʦʛʠʝ ʩʬʝʨʳ ʦʪ ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ ʧʨʝʟʝʥʪʘʮʠʡ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʝʚʘʣʠʨʫʶʪ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ 

ʘʥʠʤʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 2D ʠ 3D ʮʠʬʨʦʚʦʡ ʛʨʘʬʠʢʝ. 

2. ʉʪʦʧ-ʤʦʫʰʝʥ (ʠʣʠ ʧʦʢʘʜʨʦʚʘʷ) ʘʥʠʤʘʮʠʷ ʨʘʟʚʠʚʘʣʘʩʴ ʚʤʝʩʪʝ ʩ ʧʦʷʚʣʝʥʠʷ 

ʢʠʥʦʧʣʝʥʢʠ. ʕʪʘ ʪʝʭʥʠʢʘ ʧʦʟʚʦʣʷʣʘ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʚʘʪʴ ʤʫʣʴʪʬʠʣʴʤʳ, ʥʦ ʠ 

ʜʝʣʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʜʣʷ ʢʠʥʦ. ʍʦʪʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ, ʦʥʘ ʧʨʦʜʦʣʞʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʝʢʣʘʤʝ, ʢʣʠʧʘʭ ʠ ʚ 

ʠʥʦʛʜʘ ʚ ʢʠʥʦ ʢʘʢ ʩʪʠʣʠʩʪʠʯʝʩʢʠʡ ʧʨʠʸʤ. 

3. ɺʩʝ ʚʠʜʳ ʘʥʠʤʘʮʠʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ, ʩʚʦʡʩʪʚʝʥʥʳʤ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʚʠʜʘʤ, ʪʘʢʠʤ ʢʘʢ ʨʠʩʦʚʘʥʥʘʷ ʠ ʧʦʢʘʜʨʦʚʘʷ. ʂ ʩʪʦʧ-ʤʦʫʰʝʥ 

ʧʨʠʤʝʥʠʤʳ ʧʨʠʥʮʠʧʳ ʤʦʥʪʘʞʘ ʠ ʧʨʠʥʮʠʧʳ ʘʥʠʤʘʮʠʠ ɼʠʩʥʝʷ, ʧʨʘʚʜʘ, 

ʧʦʩʣʝʜʥʠʝ ʩ ʨʷʜʦʤ ʦʛʨʘʥʠʯʝʥʠʡ.
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ɻʣʘʚʘ 2. ʊɽʍʅʆʃʆɻʀʗ ʉʆɿɼɸʅʀʗ ʉʊʆʇ-ʄʆʋʐɽʅ 

2.1. ʕʪʘʧʳ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʬʠʣʴʤʘ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʣʠ 

ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʦʥʥʳʭ ʬʠʣʴʤʦʚ, ʥʦ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʨʘʙʦʪʳ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʟʨʠʪʝʣʷ. ɿʘ ʢʘʞʫʱʝʡʩʷ ʣʝʛʢʦʩʪʴʶ ʦʙʳʯʥʦ 

ʩʪʦʠʪ ʦʙʲʝʤʥʘʷ ʨʘʙʦʪʘ ʩʮʝʥʘʨʠʩʪʘ, ʨʝʞʠʩʩʝʨʘ, ʭʫʜʦʞʥʠʢʘ, ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʂʘʢ ʣʶʙʘʷ ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʝ ʤʫʣʴʪʬʠʣʴʤʘ ʪʨʝʙʫʝʪ 

ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʪ ʟʘʜʫʤʢʠ ʜʦ ʛʦʪʦʚʦʡ ʨʘʙʦʪʳ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʨʘʙʦʪʳ ʥʘʜ ʘʥʠʤʘʮʠʝʡ ï ʧʦʠʩʢʦʚʳʡ. ʀʱʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ, 

ʠʥʪʝʨʝʩʥʘʷ, ʦʨʠʛʠʥʘʣʴʥʘʷ ʠʜʝʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʥʘʡʪʠ ʦʪʢʣʠʢ ʫ ʟʨʠʪʝʣʷ. 

ɺʪʦʨʦʡ ʵʪʘʧ ï ʧʨʠʜʫʤʳʚʘʥʠʝ ʛʣʘʚʥʳʭ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʛʝʨʦʝʚ, ʩʦʟʜʘʥʠʝ 

ʬʘʙʫʣʳ, ʦʩʥʦʚʳ ʠʩʪʦʨʠʠ, ʥʘʧʠʩʘʥʠʝ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʩʮʝʥʘʨʠʷ, ʩʦʟʜʘʥʠʝ 

ʨʘʩʢʘʜʨʦʚʢʠ. 

ʊʨʝʪʠʡ ʵʪʘʧ ï ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʥʘʭʦʞʜʝʥʠʝ ʩʪʠʣʷ 

ʠ ʪʝʭʥʠʢʠ ʙʫʜʫʱʝʛʦ ʬʠʣʴʤʘ, ʪʘʢ ʠ ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʠʜʝʪ ʬʠʥʘʥʩʦʚʳʡ ʧʨʦʩʯʝʪ ʧʨʦʝʢʪʘ. 

ʏʝʪʚʝʨʪʦʤ ʵʪʘʧ ï ɻ ʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʧʦʜʛ7ʦʪʦʚʣʝʥʥʦʡ ʨʘʩʢʘʜʨʦʚʢʠ. ɼʣʷ ʩʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʠ ʵʪʦ ʧʨʦʮʝʩʩ ʩʲʝʤʢʠ 

ʢʘʜʨʦʚ ʧʨʠ ʧʦʤʦʱʠ ʬʦʪʦʢʘʤʝʨʳ. 

ʇʷʪʳʡ ʵʪʘʧ ï ʤʦʥʪʘʞ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʜʛʦʪʦʚʢʫ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʦʚ, 

ʩʦʟʜʘʥʠʝ ʟʚʫʢʦʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʩʧʝʮʵʬʬʝʢʪʦʚ, ʮʚʝʪʦʢʦʨʨʝʢʮʠʶ, 

ʨʘʟʨʘʙʦʪʢʫ ʪʠʪʨʦʚ. 

ʐʝʩʪʦʡ ʵʪʘʧ ï ɻ ʪʦ ʧʨʝʤʴʝʨʥʳʡ ʧʦʢʘʟ. ʄʦʞʥʦ ʩʥʘʯʘʣʘ ʧʨʦʚʝʩʪʠ 

ʧʨʝʤʴʝʨʥʳʡ ʧʦʢʘʟ ʥʘ ʫʟʢʫʶ ʘʫʜʠʪʦʨʠʶ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʷʚʠʪʴ ʦʰʠʙʢʠ, 

ʫʯʝʩʪʴ ʟʘʤʝʯʘʥʠʷ.  ʂʘʢ ʣʶʙʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʘʥʠʤʘʮʠʷ ʥʫʞʜʘʝʪʩʷ ʚ ʟʨʠʪʝʣʝʡ. 

ɺʘʞʥʦ ʫʚʠʜʝʪʴ ʨʝʘʢʮʠʶ ʣʶʜʝʡ ʥʘ ʨʘʙʦʪʫ ʠ ʧʦʥʷʪʴ ʚʩʸ ʣʠ ʠʟ ʟʘʣʦʞʝʥʥʦʛʦ 

ʧʦʣʫʯʠʣʦʩʴ. 
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2.2. ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘ ʘʥʠʤʘʮʠʦʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ɸʥʠʤʘʮʠʦʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʘʢ ʠ ʣʶʙʦʝ ʜʨʫʛʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, ʫʤʝʥʠʷ ʧʨʘʚʠʣʴʥʦ ʨʘʟʙʠʪʴ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ 

ʩʦʟʜʘʥʠʷ ʢʠʥʦʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʯʘʩʪʠ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʠ 

ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʥʳʭ ʵʪʘʧʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʚʝʜʝʥʠʝʤ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚ ʝʜʠʥʳʡ ʤʝʜʠʘʧʨʦʜʫʢʪ.  ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʳ ʛʦʚʦʨʠʤ ʦʙ ʘʥʠʤʘʮʠʠ, ʢʘʢ 

ʧʦʣʥʦʤʝʪʨʘʞʥʦʡ ʠʣʠ ʩʝʨʠʘʣʴʥʦʡ.  ʊʦ ʝʩʪʴ ʦʙʲʝʤʳ ʨʘʙʦʪ, ʥʘ ʢʦʪʦʨʳʝ ʩʣʠʰʢʦʤ 

ʚʝʣʠʢʠ, ʯʪʦʙʳ ʠʭ ʤʦʛ ʦʩʠʣʠʪʴ ʦʜʠʥ ʯʝʣʦʚʝʢ ʠʣʠ ʜʘʞʝ ʥʝʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʣʶʜʝʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺʩʸ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʩʮʝʥʘʨʠʡ ʫʞʝ ʛʦʪʦʚ, ʩʪʦʨʠʙʦʨʜ ʩʜʝʣʘʥ, 

ʯʝʨʥʦʚʦʡ ʟʚʫʢ, ʜʠʘʣʦʛʠ ʟʘʧʠʩʘʥʳ ʠ ʮʝʭʘ ʛʦʪʦʚʳ ʢ ʤʘʩʩʦʚʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʠʟʦʙʨʘʞʝʥʠʡ. 

ʇʝʨʚʳʡ ʮʝʭ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʚʘʝʪ ʨʘʙʦʪʫ ï ɻʪʦ ʮʝʭ ʣʝʡʘʫʪʘ. ʍʫʜʦʞʥʠʢʠ ʙʝʨʫʪ 

ʟʘ ʦʩʥʦʚʫ ʩʪʦʨʠʙʦʨʜ, ʢʦʪʦʨʳʡ ʢ ʥʠʤ ʧʦʩʪʫʧʘʝʪ ʚʤʝʩʪʝ ʩ ʨʘʟʲʷʩʥʝʥʠʷʤʠ 

ʨʝʞʠʩʩʝʨʘ, ʠ ʩʦʙʩʪʚʝʥʥʦ ʨʠʩʫʶʪ ʨʘʩʢʘʜʨʦʚʢʫ ʠʟ ʩʪʦʨʠʙʦʨʜʘ, ʥʦ ʫʞʝ ʚ ʭʦʨʦʰʝʤ 

ʢʘʯʝʩʪʚʝ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʩʪʦʨʠʙʦʨʜ, ʧʦʨʦʡ, ʨʠʩʫʝʪʩʷ ʚ ʩʢʝʪʯʘʭ, ʙʝʟ ʪʦʯʥʦʛʦ 

ʩʭʦʜʩʪʚʘ ʩ ʧʝʨʩʦʥʘʞʘʤʠ (ʩʦʙʣʶʜʘʶʪʩʷ ʪʦʣʴʢʦ ʧʨʦʧʦʨʮʠʠ), ʪʦ ʟʘʜʘʯʘ ʩʧʝʮʠʘʣʠʩʪʘ 

ʧʦ ʣʝʡʘʫʪʘʤ ʩʦʟʜʘʪʴ ʯʠʩʪʦʚʫʶ ʢʘʯʝʩʪʚʝʥʥʫʶ ʨʘʩʢʘʜʨʦʚʢʫ, ʪʦʯʥʦ ʫʯʠʪʳʚʘʷ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʭʫʜʦʞʥʠʢʦʤ-ʧʦʩʪʘʥʦʚʱʠʢʦʤ ʪʠʧʘʞʠ ʧʝʨʩʦʥʘʞʝʡ.  ʇʨʠ ʨʘʙʦʪʝ ʦʥ 

ʧʦʤʝʱʘʝʪ ʧʝʨʩʦʥʘʞʝʡ ʚ ʵʩʢʠʟʳ ʬʦʥʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴ ʨʝʘʣʴʥʳʝ 

ʬʦʥʳ. 

ʇʦʩʣʝ ʪʦʛʦ, ʛʦʪʦʚʳʡ ʣʝʡʘʫʪ ʦʪʧʨʘʚʣʷʝʪʩʷ ʢ ʘʥʠʤʘʪʦʨʘʤ.  ɸʥʠʤʘʪʦʨ 

ʨʘʟʳʛʨʳʚʘʝʪ ʘʢʪʝʨʩʢʠ ʩʮʝʥʫ, ʨʘʩʩʯʠʪʳʚʘʝʪ ʪʘʡʤʠʥʛ ʠ ʨʘʩʧʠʩʳʚʘʝʪ 

ʵʢʩʧʦʟʠʮʠʦʥʥʳʡ ʣʠʩʪʳ. 
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ʈʠʩ. 2.1. ɺʥʝʰʥʠʡ ʚʠʜ ʵʢʩʧʦʟʠʮʠʦʥʥʦʛʦ ʣʠʩʪʘ 

ʕʢʩʧʦʟʠʮʠʦʥʥʳʡ ʣʠʩʪ ï ɻʪʦ ʧʨʦʦʙʨʘʟ ʪʘʡʤʣʘʡʥʘ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ 

ʚʩʝʭ ʧʨʦʛʨʘʤʤʘʭ ʜʣʷ ʘʥʠʤʘʮʠʠ ʠ ʚʠʜʝʦʤʦʥʪʘʞʘ. ʂʘʞʜʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʪʨʦʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ ʢʘʜʨʫ, ʚ ʩʪʦʣʙʮʘʭ ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʦʠ. ɺ ʘʥʠʤʘʮʠʠ ʜʣʷ 
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ʦʪʜʝʣʴʥʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʦʤʝʥʪʦʚ, ʢʦʛʜʘ ʧʝʨʩʦʥʘʞʠ ʧʣʦʪʥʦ ʢʦʥʪʘʢʪʠʨʫʶʪ. 

ʇʦʵʪʦʤʫ, ʧʨʠ ʯʝʨʥʦʚʦʡ ʘʥʠʤʘʮʠʠ, ʚ ʵʧʦʭʫ ʘʥʘʣʦʛʦʚʦʡ ʘʥʠʤʮʠʠ ʧʝʨʩʦʥʘʞʝʡ 

ʨʠʩʦʚʘʣʠ ʥʘ ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʢʘʣʴʢʘʭ, ʯʪʦʙʳ ʚʩʝʭ ʙʳʣʦ ʚʠʜʥʦ ʧʨʠ ʩʦʚʤʝʱʝʥʠʠ 

ʥʘ ʰʪʠʬʪʘʭ. ɸʥʠʤʘʪʦʨ ʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʝʚ, ʢʦʣʠʯʝʩʪʚʘ 

ʢʘʜʨʦʚ, ʦʩʥʦʚʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʠ ʚʦʦʙʱʝ ʚʩʝʡ ʩʮʝʥʳ ʚʤʝʩʪʝ ʩ ʨʘʩʰʠʬʨʦʚʘʥʥʳʤ 

ʣʠʧʩʠʥʛʦʤ. ʇʨʠʯʝʤ ʘʥʠʤʘʪʦʨ ʥʝ ʨʠʩʫʝʪ ʚʩʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʪʦʣʴʢʦ ʣʠʰʴ 

ʢʣʶʯʝʚʳʝ ʢʘʜʨʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚ ʦʧʠʩʘʥʠʠ ʜʚʠʞʝʥʠʷ. 

ʉʦʟʜʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʘʜʨʦʚ ï ɻʪʦ ʨʘʙʦʪʘ ʮʝʭʘ ʬʘʟʦʚʢʠ. 

ʍʫʜʦʞʥʠʢʠ ʬʘʟʦʚʢʠ ʚʨʠʩʦʚʳʚʘʶʪ ʥʝʜʦʩʪʘʶʱʠʝ ʢʘʜʨʳ, ʧʦ ʦʩʦʙʳʤ ʩʭʝʤʘʤ, 

ʢʦʪʦʨʳʝ ʠʤ ʦʩʪʘʚʣʷʝʪ ʘʥʠʤʘʪʦʨ, ʠʩʧʦʣʴʟʫʷ ʵʢʩʧʦʟʠʮʠʦʥʥʳʝ ʣʠʩʪʳ. 

ɼʦ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʚʩʝ ʮʝʭʘ ʨʠʩʦʚʘʣʠ ʚ ʨʝʞʠʤʝ ʩʢʝʪʯʘ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʣʦ 

ʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʣʘʡʥʪʝʩʪ, ʪʦ ʝʩʪʴ ʯʝʨʥʦʚʫʶ ʩʲʝʤʢʫ, ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ 

ʜʚʠʞʝʥʠʷ. ʇʦʩʣʝʜʫʶʱʠʝ ʮʝʭʘ ʟʘʥʠʤʘʣʠʩʴ ʪʝʤ, ʯʪʦ ʧʝʨʝʚʦʜʠʣʠ ʯʝʨʥʦʚʦʡ 

ʨʠʩʫʥʦʢ ʩ ʙʫʤʘʛʠ ʥʘ ʧʨʦʟʨʘʯʥʳʡ ʮʝʣʣʫʣʦʠʜ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʫʨʥʦʡ ʪʫʰʠ ʠ 

ʨʘʩʢʨʘʰʠʚʘʣʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʨʘʩʢʘʤʠ ʥʘ ʘʥʠʣʠʥʦʚʦʡ ʦʩʥʦʚʝ. ɺ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ 

ʫʯʘʩʪʚʦʚʘʣʠ ʮʝʭʘ: ʧʨʦʨʠʩʦʚʢʠ, ʬʘʟʦʚʢʠ ʢʦʥʪʫʨʦʤ, ʟʘʣʠʚʢʠ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʨʘʩʢʨʘʰʝʥʥʳʡ ʮʝʣʣʫʣʦʠʜʳ ʚʳʩʳʭʘʣʠ ʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʫʰʠʣʴʥʳʭ ʰʢʘʬʘʭ, ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʝʨʝʭʦʜ ʢ ʵʪʘʧʫ ʩʲʝʤʢʠ ʥʘ ʢʠʥʦʢʘʤʝʨʫ. 

ʂ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʚʩʝ ʬʦʥʳ ʧʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʮʝʥʳ ʫʞʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʘʨʠʩʦʚʘʥʳ.  ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʠʜʝʣʠ ʘʩʩʠʩʪʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʦʚʝʨʷʣʠ ʢʘʯʝʩʪʚʦ 

ʨʘʙʦʪ, ʧʨʠʥʠʤʘʣʠ ʠ ʦʪʧʨʘʚʣʷʣʠ ʜʘʣʴʰʝ ʧʦ ʵʪʘʧʫ ʠʣʠ ʚʦʟʚʨʘʱʘʣʠ ʥʘ ʜʦʨʘʙʦʪʢʫ. 

ʎʝʭʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʧʨʦʩʪʦʨʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʚ ʦʜʥʦʤ ʮʝʭʝ ʤʦʛʣʦ 

ʨʘʙʦʪʘʪʴ ʜʦ ʩʦʨʦʢʘ ʯʝʣʦʚʝʢ. ʂʨʦʤʝ ʮʝʭʦʚ ʘʥʠʤʘʮʠʦʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʚʢʣʶʯʘʝʪʩʷ 

ʚ ʩʝʙʷ ʨʝʞʠʩʩʝʨʩʢʠʡ ʦʪʜʝʣ, ʦʪʜʝʣ ʭʫʜʦʞʥʠʢʘ-ʧʦʩʪʘʥʦʚʱʠʢʘ ʩ ʘʩʩʠʩʪʝʥʪʘʤʠ, 

ʩʲʝʤʦʯʥʫʶ, ʣʘʡʥʪʝʩʪ. ʏʘʩʪʦ ʥʘ ʩʪʫʜʠʷʭ ʙʳʣʘ ʠ ʩʚʦʷ ʟʚʫʢʦʩʪʫʜʠʷ ʠ, ʢʦʥʝʯʥʦ, 

ʤʦʥʪʘʞʥʘʷ, ʛʜʝ ʚʩʝ ʩʮʝʥʳ ʩʦʙʠʨʘʶʪʩʷ ʚ ʝʜʠʥʳʡ ʬʠʣʴʤ. ʅʘ ʩʪʫʜʠʠ ʨʘʙʦʪʘʣʦ ʦʪ 

ʜʚʫʭʩʦʪ ʜʦ ʧʷʪʠʩʦʪ ʯʝʣʦʚʝʢ. ɺʩʝ ʵʪʦ ʪʨʝʙʦʚʘʣʦ ʯʝʪʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʣʦʛʠʢʝ ʦʯʝʥʴ ʧʦʭʦʞʝ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʵʪʘʧʦʚ ʧʨʦʭʦʜʷʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʨʦʤʝ ʩʘʤʦʛʦ 

ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ, ʵʪʘʧʘ ʧʨʦʜʘʢʰʝʥ. ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʜʚʘ ʵʪʘʧʘ 
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ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʫ: ʜʝʚʝʣʦʧʤʝʥʪ ʠ ʧʨʝʧʨʦʜʘʢʰʝʥ; ʠ ʦʜʠʥ ʧʦʩʣʝ ï 

ʧʦʩʪʧʨʦʜʘʢʰʥ. 

ɼʝʚʝʣʦʧʤʝʥʪ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʢʠʥʦʧʨʦʜʫʢʮʠʠ, ʚʳʙʦʨ ʪʝʤʳ 

ʧʨʦʠʟʚʝʜʝʥʠʷ, ʥʘʧʠʩʘʥʠʷ ʩʮʝʥʘʨʥʦʛʦ ʜʨʘʬʪʘ. ʇʦʠʩʢ ʢʘʥʜʠʜʘʪʫʨ ʥʘ ʜʦʣʞʥʦʩʪʴ 

ʨʝʞʠʩʩʝʨʘ ʠ ʭʫʜʦʞʥʠʢʘ ʧʦʩʪʘʥʦʚʱʠʢʘ. ʇʦʠʩʢ ʠʥʚʝʩʪʠʮʠʡ. ʕʪʫ ʨʘʙʦʪʫ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚʝʜʝʪ  ʧʨʦʜʶʩʝʨ, ʩʮʝʥʘʨʠʩʪ ʠ ʧʨʠʛʣʘʰʝʥʥʳʝ ʨʝʞʠʩʩʝʨ ʠ ʧʦʩʪʘʥʦʚʱʠʢ. 

ʇʨʝʧʨʦʜʘʢʰʥ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʩʦʟʜʘʝʪʩʷ ʩʪʦʨʠʙʦʨʜ ʧʦ ʚʩʝʤʫ ʬʠʣʴʤʫ. 

ɿʘʧʠʩʳʚʘʶʪʩʷ ʘʢʪʝʨʳ (ʯʝʨʥʦʚʦʡ ʟʚʫʢ). ɺʝʜʝʪʩʷ ʧʦʠʩʢ ʢʦʤʧʦʟʠʪʦʨʘ ʠ ʩʦʟʜʘʥʠʝ 

ʤʫʟʳʢʘʣʴʥʦʛʦ ʨʝʬʝʨʝʥʩʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʣʦʢʘʮʠʠ ʠ 

ʧʝʨʩʦʥʘʞʠ, ʩʦʟʜʘʝʪʩʷ ʧʝʨʩʦʥʘʞʥʘʷ ʙʠʙʣʠʷ. ʉʦʟʜʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʧʘʡʧʣʘʡʥ (Pipeline) ï ɻ ʪʦ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ (ʧʦʜʛʦʪʦʚʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ), 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʥʚʝʡʝʨ. 

ʉʦʙʩʪʚʝʥʥʦ ʧʨʦʜʘʢʰʥ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʵʪʘʧ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʡ  

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʧʨʦʮʝʩʩʦʚ: ʣʝʡʘʫʪ; ʘʥʠʤʘʮʠʷ ʯʝʨʥʦʚʘʷ ʠ ʯʠʩʪʦʚʘʷ; ʩʦʟʜʘʥʠʝ 

ʧʝʨʩʦʥʘʞʝʡ ʠ ʩʮʝʥ. ʇʨʠ 2D-ʘʥʠʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʨʠʩʦʚʢʘ, ʬʘʟʦʚʢʘ, 

ʢʦʥʪʫʨʦʚʢʘ, ʟʘʣʠʚʢʘ. ɺ ʩʣʫʯʘʝ 3D-ʘʥʠʤʮʠʠ ʧʨʦʭʦʜʷʪ ʤʦʜʝʣʠʥʛ, ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʝ, 

ʰʝʡʜʠʥʛ, ʨʘʟʨʘʙʦʪʢʘ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʣʦʢʘʮʠʡ ʜʣʷ ʵʪʠʭ ʤʦʜʝʣʠ 

(ʧʝʨʩʦʥʘʞʝʡ). ʇʨʠ ʩʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʠ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʝʨʩʦʥʘʞʝʡ ʠ 

ʬʦʥʘ. 

ʇʦʩʪʧʨʦʜʘʢʰʝʥ. ʌʠʥʘʣʴʥʘʷ ʯʠʩʪʦʚʘʷ ʩʙʦʨʢʘ ʚʠʜʝʦʨʷʜʘ ʠ ʟʚʫʢʘ. ʉʚʝʜʝʥʠʝ 

ʠ ʙʘʣʘʥʩ ʮʚʝʪʘ ʠ ʟʚʫʢʘ, ʮʚʝʪʦʢʦʨʨʝʢʮʠʷ, ʧʦʜʛʦʪʦʚʢʘ ʢ ʧʨʦʢʘʪʫ. ʈʝʢʣʘʤʥʘʷ 

ʢʦʤʧʘʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʘʥʠʤʘʮʠʠ ʧʦʷʚʠʣʠʩʴ ʪʘʢʠʝ ʚʘʞʥʳʝ ʵʪʘʧʳ, ʢʘʢ ʢʦʤʧʦʫʟ, 

ʣʘʡʪʠʥʛ, ʨʝʥʜʝʨ. ʂʦʪʦʨʳʝ ʥʘʧʦʣʥʷʶʪ ʩʦʟʜʘʥʥʫʶ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ 

ʩʚʝʪʦʤ, ʩʧʝʮʵʬʬʝʢʪʘʤʠ ʠ ʜʘʶʪ ʬʠʥʘʣʴʥʫʶ ʢʘʨʪʠʥʢʫ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʩʪʘʣʦ ʥʝ ʤʝʥʴʰʝ, ʘ ʚʦʟʤʦʞʥʦ ʜʘʞʝ ʙʦʣʴʰʝ, ʩ ʪʦʡ ʨʘʟʥʠʮʝʡ, ʯʪʦ 

ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʫʜʘʣʝʥʥʦ, ʪʘʢ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʧʨʠʚʷʟʘʥʥʦʡ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʣʦʱʘʜʷʤ ʠ ʧʦʤʝʱʝʥʠʷʤ. ʊʝʧʝʨʴ ʚʩʝ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ (ʉʋʇ) ʪʠʧʘ CEREBRO, ʚ 
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ʢʦʪʦʨʳʭ ʬʠʢʩʠʨʫʶʪʩʷ ʚʩʝ ʜʝʜʣʘʡʥʳ, ʚʳʢʣʘʜʳʚʘʶʪʩʷ ʠ ʪʝʩʪʠʨʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ 

ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʦʤ. 

ɺʩʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʦʡ ʙʦʣʴʰʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʪʨʝʙʫʝʪ 

ʩʣʘʞʝʥʥʦʩʪʠ ʠ ʧʦʣʥʦʛʦ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʠʢʘʢʠʭ 

ʨʘʟʥʦʯʪʝʥʠʡ ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ ʠ ʯʝʪʢʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʟʦʥ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ.  

ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʩʣʦʚʘ, ʢʘʢ: ʤʝʪʨʘʞ, ʩʮʝʥʘ, ʘʥʠʤʘʪʦʨ, ʥʘʝʟʜ, ʧʘʥʦʨʘʤʘ ʠ ʜʨ.    

ʥʘ ʘʥʠʤʘʮʠʦʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʦʩʷʪ ʩʦʚʝʨʰʝʥʥʦ ʢʦʥʢʨʝʪʥʳʡ ʩʤʳʩʣ ʠ ʥʝ 

ʜʦʧʫʩʢʘʶʪ ʪʨʘʢʪʦʚʦʢ.   

2.3. ʆʨʛʘʥʠʟʘʮʠʷ ʬʘʡʣʦʚ 

ɺʩʝ ʬʘʡʣʳ ʢ ʦʜʥʦʤʫ ʬʠʣʴʤʫ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴ ʚ ʦʜʥʦʤ ʢʘʪʘʣʦʛʝ (ʨʠʩ. 2.2). 

ʀʣʠ ʚ ʩʣʫʯʘʝ Cerebro ʚ ʦʜʥʦʡ çʚʩʝʣʝʥʥʦʡè. ɽʩʣʠ ʜʘʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 

ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʘ ʩʪʫʜʠʷ, ʚʩʝ ʨʘʚʥʦ ʧʦʜ ʢʘʞʜʳʡ ʧʨʦʝʢʪ 

ʩʚʦʡ ʢʘʪʘʣʦʛ, ʩʚʦʷ ʚʩʝʣʝʥʥʘʷ. ʅʘʟʚʘʥʠʝ ʢʘʪʘʣʦʛʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʟʚʘʥʠʶ ʌʠʣʴʤʘ. 

ʇʫʩʪʴ ʥʘʰʝ ʢʠʥʦ ʥʘʟʳʚʘʝʪʩʷ ʂʀʅʆ 1. 

ʊʦʛʜʘ ʚ ʢʦʨʥʝ ʵʪʦʡ ʧʘʧʢʠ ʙʫʜʫʪ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚʩʝ ʬʘʡʣʳ ʠʤʝʶʱʠʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʩʦʟʜʘʥʠʶ ʢʠʥʦ ʚ ʮʝʣʦʤ. ʊʦ ʝʩʪʴ ʚʩʝ ʚʘʨʠʘʥʪʳ ʩʮʝʥʘʨʠʝʚ (ʜʨʘʬʪʳ) 

ʚʤʝʩʪʝ ʩ ʬʠʥʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʛʝʥʝʨʘʣʴʥʳʤ ʧʨʦʜʶʩʝʨʦʤ ʠ 

ʟʘʢʘʟʯʠʢʦʤ. ʊʘʤ ʞʝ ʣʝʞʘʪ ʚʩʝ ʧʝʨʩʦʥʘʞʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʭʫʜʦʞʥʠʢʦʤ-

ʧʦʩʪʘʥʦʚʱʠʢʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʞʠʩʩʝʨʦʤ ʠ ʘʩʩʠʩʪʝʥʪʩʢʦʡ ʛʨʫʧʧʦʡ. ɺ ʵʪʦʡ ʞʝ 

ʧʘʧʢʝ ʚʳʢʣʘʜʳʚʘʝʪʩʷ ʧʦʜʨʦʙʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʢʘʞʜʦʛʦ ʧʝʨʩʦʥʘʞʘ: ʧʦʭʦʜʢʠ, ʧʦʟʠʥʛ 

(ʭʘʨʘʢʪʝʨʥʳʝ ʧʦʟʳ), ʣʠʧʩʠʥʢ (ʚʠʟʫʘʣʠʟʘʮʠʷ ʬʦʥʝʤ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʦʨʤʳ ʛʫʙ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʚʫʢʘʤ), ʠ ʤʠʤʠʢʘ (ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʝʨʩʦʥʘʞʘ). ʇʦ 

ʤʝʨʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʵʪʘ ʧʘʧʢʘ ʚʩʝ ʚʨʝʤʷ ʧʦʧʦʣʥʷʝʪʩʷ. ɿʜʝʩʴ ʞʝ ʧʘʧʢʘ ʩʦ 

ʚʩʝʤ ʟʚʫʢʦʤ, ʚʢʣʶʯʘʷ ʘʢʪʝʨʩʢʠʡ ʢʘʩʪʠʥʛ ʠ ʬʠʥʘʣʴʥʫʶ ʟʘʧʠʩʴ ʦʪʦʙʨʘʥʥʳʭ 

ʘʢʪʝʨʦʚ. ɿʜʝʩʴ ʪʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʘʚʠʣʘ ʦʙʦʟʥʘʯʝʥʠʷ ʬʘʡʣʦʚ ʟʘʧʠʩʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʫʪʘʥʠʮʳ ʠʣʠ ʧʦʪʝʨʠ ʚʘʞʥʳʭ 

ʜʫʙʣʝʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʘʩʪʠʥʛʘ ʩʦʟʜʘʝʪʩʷ ʧʘʧʢʘ ʩ ʠʤʝʥʝʤ ʧʝʨʩʦʥʘʞʘ, ʢʫʜʘ 

ʟʘʛʨʫʞʘʶʪʩʷ ʬʘʡʣʳ ʩ ʧʨʦʙʘʤʠ ʨʘʟʥʳʭ ʘʢʪʝʨʦʚ. ɺ ʥʘʟʚʘʥʠʷʭ ʬʘʡʣʦʚ ʥʝʪ ʠʤʝʥʠ 

ʧʝʨʩʦʥʘʞʘ, ʟʘʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʘʥʦ ʠʤʷ ʘʢʪʝʨʘ, ʜʘʣʝʝ ʥʦʤʝʨ ʜʫʙʣʷ, ʠʥʦʛʜʘ ʜʘʪʘ. 

ɽʩʣʠ ʘʢʪʝʨ ʫʪʚʝʨʞʜʝʥ ʥʘ ʜʘʥʥʫʶ ʨʦʣʴ, ʪʦ ʝʛʦ ʠʤʷ ʠʟ ʬʘʡʣʘ ʫʙʠʨʘʝʪʩʷ ʠ 
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ʟʘʤʝʥʷʝʪʩʷ ʠʤʝʥʝʤ ʧʝʨʩʦʥʘʞʘ. ʀ ʚ ʪʘʢʦʤ ʚʠʜʝ ʬʘʡʣ ʫʞʝ ʬʠʛʫʨʠʨʫʝʪ ʚ ʤʦʥʪʘʞʝ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʧʠʰʫʪʩʷ ʨʝʧʣʠʢʠ ʜʣʷ ʨʘʟʥʳʭ ʵʧʠʟʦʜʦʚ ʠ ʩʮʝʥ, ʚʩʝ ʵʪʠ ʥʦʤʝʨʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʥʘʟʚʘʥʠʠ ʬʘʡʣʦʚ ʚ ʚʠʜʝ: ʠʤʷ ʧʝʨʩʦʥʘʞʘ_ˉ ɻʧʠʟʦʜʘ_ˉ ʩʮʝʥʳ_ˉ 

ʜʫʙʣʷ. ʕʪʘ ʧʘʧʢʘ ʪʦʞʝ ʤʦʞʝʪ ʜʦʧʦʣʥʷʪʴʩʷ, ʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʩʲʝʤʦʢ ʘʢʪʝʨʘ 

ʧʨʠʰʣʦʩʴ ʟʘʤʝʥʠʪʴ. 

 

 

ʈʠʩ. 2.2. ʉʭʝʤʘ ʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʥʠʤʘʮʠʦʥʥʦʛʦ  ʬʠʣʴʤʘ 
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ɺ ʵʪʦʡ ʞʝ ʬʘʡʣʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʭʨʘʥʷʪʩʷ ʚʩʝ ʨʘʟʨʘʙʦʪʢʠ ʤʫʟʳʢʘʣʴʥʳʭ ʪʝʤ 

ʠ ʨʝʬʝʨʝʥʩʳ ʰʫʤʦʚ. ʌʠʥʘʣʴʥʳʡ ʟʚʫʢ ʪʦʞʝ ʟʜʝʩʴ, ʩ ʬʠʥʘʣʴʥʳʤ ʩʚʝʜʝʥʠʝʤ (ʵʪʘʧ 

ʧʦʩʪʧʨʦʜʘʢʰʝʥʘ). ʆʥ ʞʝ ʧʦʪʦʤ ʧʦʧʘʜʘʝʪ ʧʘʧʢʫ ʤʦʥʪʘʞ, ʛʜʝ ʚʳʢʣʘʜʳʚʘʝʪʩʷ 

ʬʠʥʘʣʴʥʳʡ ʤʦʥʪʘʞ ʚʩʝʛʦ ʬʠʣʴʤʘ. ɺʝʩʴ ʬʠʣʴʤ ʨʘʟʙʠʪ ʥʘ ʵʧʠʟʦʜʳ, ʵʧʠʟʦʜʳ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʘ ʩʮʝʥʳ. ʈʘʟʙʠʚʢʘ ʧʘʧʦʢ ʜʣʷ ʩʮʝʥ ʠ ʜʣʷ ʵʧʠʟʦʜʦʚ ʧʦʭʦʞʠ ʩ ʪʦʡ 

ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʩʥʘʯʘʣʘ ʚʩʝ ʨʘʙʦʪʳ ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʮʝʥʘʭ, ʘ ʛʦʪʦʚʳʡ ʨʝʟʫʣʴʪʘʪ 

ʫʞʝ ʚʳʢʣʘʜʳʚʘʝʪʩʷ  ʚ ʩʙʦʨʢʝ ʚ ʵʧʠʟʦʜʘʭ. 

ʇʦʜʦʙʥʘʷ ʩʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʬʘʡʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʦʪʣʠʯʠʷʤʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʚ ʨʘʙʦʪʝ ʥʘʜ ʩʝʨʠʘʣʦʤ. ʉ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ 

ʚʤʝʩʪʦ ʵʧʠʟʦʜʦʚ ʙʫʜʫʪ ʥʘʟʚʘʥʠʷ ʩʝʨʠʡ. 

 

2.4. ʇʘʨʘʤʝʪʨʳ ʚʠʜʝʦ 

ɸʥʠʤʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʢʘʜʨʦʚ, ʥʦ ʩʦʙʠʨʘʝʪʩʷ ʚ ʚʠʜʝʦʨʷʜ. ɽʩʣʠ 

ʨʘʥʴʰʝ ʵʪʦ ʜʝʣʘʣʦʩʴ ʥʘ ʢʠʥʦʧʣʝʥʢʫ, ʥʦ ʩʝʡʯʘʩ ʩʙʦʨʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʜʘʢʪʦʨʘʭ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʤʘʪʝʨʠʘʣʳ 

ʩʣʝʜʫʝʪ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʮʠʬʨʦʚʦʛʦ ʚʠʜʝʦ. 

ʏʘʩʪʦʪʘ ʢʘʜʨʦʚ. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʘʜʨʦʚ, ʢʦʪʦʨʦʝ ʫʩʧʝʚʘʝʪ  ʥʘʤ ʧʦʢʘʟʘʪʴ  

ʚʠʜʝʦʧʣʝʝʨ ʠʣʠ ʧʨʦʝʢʪʦʨ ʟʘ  1 ʩʝʢʫʥʜʫ.  (Frames Per Second, fps) ʀʥʳʤʠ ʩʣʦʚʘʤʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʤʝʥʷʝʤʳʭ ʢʘʜʨʦʚ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, 1 ʩʝʢ). 

ʀʩʢʫʩʩʪʚʦ ʢʠʥʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʛʣʘʟ  ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ çʧʦʤʥʠʪʴè ʫʚʠʜʝʥʥʫʶ ʢʘʨʪʠʥʢʫ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʧʨʠ ʙʳʩʪʨʦʡ 

ʝʝ ʟʘʤʝʥʝ ʥʘ ʜʨʫʛʫʶ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʥʘʟʳʚʘʶʪ ʠʥʝʨʮʠʝʡ ʟʨʝʥʠʷ ʠʣʠ  

ʧʝʨʩʠʩʪʝʥʮʠʝʡ (ʣʘʪ.  persisto ï ʧʦʩʪʦʷʥʥʦ ʧʨʝʙʳʚʘʪʴ, ʦʩʪʘʚʣʷʪʴ). ʕʪʦ ʩʧʦʩʦʙʥʦʩʪʴ 

ʛʣʘʟʘ ʦʙʲʝʜʠʥʷʪʴ ʙʳʩʪʨʦ ʩʤʝʥʷʶʱʠʝʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʦʜʥʦ ʠ ʚʦʩʧʨʠʥʠʤʘʪʴ ʝʛʦ, 

ʢʘʢ ʥʝʧʨʝʨʳʚʥʦʝ ʜʚʠʞʝʥʠʝ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʝʢʠʡ ʥʘʙʦʨ ʧʦʟʠʮʠʡ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ 

ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ, ʢʘʢ ʥʝʧʨʝʨʳʚʥʦʝ ʜʚʠʞʝʥʠʝ, ʝʩʣʠ ʚ ʧʣʝʝʨʝ ʧʨʦʩʢʘʢʠʚʘʝʪ ʟʘ 

ʩʝʢʫʥʜʫ 12-15 ʪʘʢʠʭ ʧʦʟʠʮʠʡ (ʠʣʠ ʢʘʜʨʦʚ). ʉʦʟʜʘʥʳ ʩʪʘʥʜʘʨʪʳ, ʛʜʝ ʥʘʰ ʛʣʘʟ ʫʞʝ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʨʝʘʣʴʥʫʶ ʜʠʩʢʨʝʪʥʦʩʪʴ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʢʠʥʝʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʬʦʨʤʘʪʳ. ʆʙʱʝʧʨʠʥʷʪʘʷ ʯʘʩʪʦʪʘ ʢʘʜʨʦʚ 

ʧʦʣʥʦʬʦʨʤʘʪʥʦʛʦ ʬʠʣʴʤʘ ʜʣʷ ʧʦʢʘʟʘ ʚ ʢʠʥʦʪʝʘʪʨʘʭ ï ɻ ʪʦ 24 fps. ɼʣʷ ʚʠʜʝʦ 
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ʪʨʘʥʩʣʷʮʠʡ ʧʦ ʪʝʣʝʚʠʜʝʥʠʶ ï ɻʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 25 fps. ʕʪʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʥʝʣʴʟʷ 

ʜʝʣʘʪʴ ʩʲʝʤʢʫ, ʩʢʘʞʝʤ, ʩʦ ʩʢʦʨʦʩʪʴ 100 ʠʣʠ 1000 ʢʘʜʨʦʚ ʚʩʝ ʩʝʢʫʥʜʫ.  ɺʩʝ ʟʘʚʠʩʠʪ 

ʦʪ ʪʘʢʦʛʦ, ʜʣʷ ʢʘʢʠʭ ʮʝʣʝʡ ʠ ʜʣʷ ʢʘʢʠʭ ʬʦʨʤʘʪʦʚ ʧʦʢʘʟʘ ʦʥʘ ʩʦʟʜʘʝʪʩʷ. ʅʘʧʨʠʤʝʨ, 

ʜʣʷ ʩʲʝʤʢʠ ʧʫʣʠ, ʧʨʦʙʠʚʘʶʱʫʶ ʙʫʪʳʣʢʫ ʩ ʚʦʜʦʡ, ʪʦ 25fps ʙʫʜʝʪ ʤʘʣʦ, ʯʪʦʙʳ 

ʟʘʧʝʯʘʪʣʝʪʴ ʚʩʝ ʧʦʜʨʦʙʥʦʩʪʠ. ʇʨʠ ʩʲʝʤʢʝ ʯʘʩʪʦʪʫ ʢʘʜʨʦʚ 1000 ʚʦ ʚʨʝʤʷ 

ʧʨʦʩʤʦʪʨʘ ʚ ʦʙʳʯʥʦʤ ʧʣʝʝʨʝ ʩ ʯʘʩʪʦʪʦʡ 25fps  ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ ʚ 

ʧʦʜʨʦʙʥʦʩʪʷʭ. ʕʪʦʪ ʢʠʥʦ-ʧʨʠʸʤ ʥʘʟʳʚʘʝʪʩʷ ʨʘʧʠʜʥʦʡ ʩʲʝʤʢʦʡ. 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʠʩʦʚʘʥʥʦʡ ʘʥʠʤʘʮʠʠ, ʚ ʜʦ ʢʦʤʧʴʶʪʝʨʥʫʶ ʵʧʦʭʫ, ʢʦʛʜʘ ʚʩʸ 

ʨʠʩʦʚʘʣʦʩʴ ʥʘ ʙʫʤʘʛʝ ʠ ʢʘʣʴʢʝ, ʜʦʧʫʩʢʘʣʘʩʴ ʩʲʝʤʢʘ ʢʘʞʜʦʛʦ ʨʠʩʫʥʢʘ ʧʦ 2 ʢʘʜʨʘ, 

ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʨʠʩʦʚʘʪʴ ʥʝ 24 ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʚʩʝʛʦ ʣʠʰʴ 12 ʜʣʷ  ʦʙʣʝʛʯʝʥʠʷ 

ʨʘʙʦʪʳ ʘʥʠʤʘʪʦʨʘ ʠ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ.  ʕʪʦ ʥʝ ʧʨʠʤʝʥʷʣʦʩʴ ʪʦʣʴʢʦ ʜʣʷ ʩʲʝʤʢʠ 

ʧʘʥʦʨʘʤ ʠ ʩʮʝʥ ʩ ʙʳʩʪʨʳʤʠ ʜʚʠʞʝʥʠʷʤʠ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʵʬʬʝʢʪ 

ʜʠʩʢʨʝʪʥʦʩʪʠ  ʦʱʫʱʘʣʩʷ ʧʨʠ ʧʨʦʩʤʦʪʨʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪʳ ʢʘʜʨʦʚ ï ʢʣʶʯʝʚʦʡ ʤʦʤʝʥʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʬʦʨʤʘʪʘ 

ʬʠʣʴʤʘ. ʀ ʩ ʝʛʦ ʧʘʨʘʤʝʪʨʘʤʠ ʜʦʣʞʥʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʧʨʦʝʢʪʘ. 

ɼʨʫʛʠʤ ʚʘʞʥʝʡʰʠʤ ʧʘʨʘʤʝʪʨʦʤ  ʬʦʨʤʘʪʘ ʢʠʥʦ ʷʚʣʷʝʪʩʷ ʨʘʟʨʝʰʝʥʠʝ ʢʘʜʨʘ. 

ʃʶʙʦʡ ʮʠʬʨʦʚʦʡ ʚʠʜʝʦʩʠʛʥʘʣ  ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʨʝʰʝʥʠʝʤ ʢʘʜʨʘ 

(ʘʥʛʣ. resolution), ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʠ ʚʝʨʪʠʢʘʣʴʥʳʤ, ʠʟʤʝʨʷʝʤʳʤ ʚ ʧʠʢʩʝʣʷʭ. 

ʇʨʠ ʦʮʠʬʨʦʚʢʝ ʘʥʘʣʦʛʦʚʦʛʦ ʚʠʜʝʦ ʩʪʘʥʜʘʨʪʥʦʡ ʯʸʪʢʦʩʪʠ ʨʘʟʨʝʰʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ 720Ĭ576 ʧʠʢʩʝʣʝʡ ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʨʘʟʣʦʞʝʥʠʷ 625/50 

(PAL ʠ S£CAM), ʧʨʠ ʯʘʩʪʦʪʝ ʢʘʜʨʦʚ 50 ɻʝʨʮ (ʜʚʘ ʧʦʣʷ, 2Ĭ25); ʠ 720Ĭ480 ʧʠʢʩʝʣʝʡ 

ʜʣʷ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʨʘʟʣʦʞʝʥʠʷ 525/60 (NTSC), ʧʨʠ ʯʘʩʪʦʪʝ 59,94 ɻʝʨʮ 

(ʜʚʘ ʧʦʣʷ, 2Ĭ29,97). ɺ ʚʳʨʘʞʝʥʠʠ 720Ĭ480 ʧʝʨʚʳʤ ʯʠʩʣʦʤ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʚ ʩʪʨʦʢʝ (ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ), ʘ ʚʪʦʨʳʤ ʯʠʩʣʦʤ 

ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʩʪʨʦʢ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʦʩʪʨʦʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ 

(ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ). ʅʦʚʳʡ ʩʪʘʥʜʘʨʪ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ HDTV 

ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (ʘʥʛʣ. high-definition) ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʝʰʝʥʠʷ ʜʦ 

1920Ĭ1080 ʧʨʠ ʯʘʩʪʦʪʝ ʦʙʥʦʚʣʝʥʠʷ 50 ɻʝʨʮ (60 ɻʮ ʜʣʷ ʉʐɸ) ʩ ʧʨʦʛʨʝʩʩʠʚʥʦʡ 

ʨʘʟʚʸʨʪʢʦʡ. ʊʦ ʝʩʪʴ 1920 ʧʠʢʩʝʣʝʡ ʥʘ ʩʪʨʦʢʫ, 1080 ʩʪʨʦʢ. 

https://ru.wikipedia.org/wiki/Английский_язык
https://ru.wikipedia.org/wiki/Пиксель
https://ru.wikipedia.org/wiki/Захват_видео
https://ru.wikipedia.org/wiki/Стандарт_разложения_(телевидение)
https://ru.wikipedia.org/wiki/PAL
https://ru.wikipedia.org/wiki/SÉCAM
https://ru.wikipedia.org/wiki/NTSC
https://ru.wikipedia.org/wiki/HDTV
https://ru.wikipedia.org/wiki/Английский_язык
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ʈʘʟʨʝʰʝʥʠʝ ʢʘʜʨʘ ʟʘʚʠʩʠʪ ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʦʨʦʥ ʵʢʨʘʥʘ 

(ʘʥʛʣ. aspect ratio) ð ʚʘʞʥʝʡʰʠʡ ʧʘʨʘʤʝʪʨ ʣʶʙʦʡ ʚʠʜʝʦʟʘʧʠʩʠ. ʉ ʢʦʥʮʘ XIX 

ʚʝʢʘ ʥʝʤʳʝ ʢʠʥʦʬʠʣʴʤʳ ʠ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ, ʬʠʣʴʤʳ çʢʣʘʩʩʠʯʝʩʢʦʛʦè ʬʦʨʤʘʪʘ, 

ʠʤʝʣʠ ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʦʨʦʥ ʵʢʨʘʥʘ 4:3. ʏʪʦ ʦʟʥʘʯʘʝʪ 4 ʝʜʠʥʠʮʳ ʚ ʰʠʨʠʥʫ ʢ 3 

ʝʜʠʥʠʮʘʤ ʚ ʚʳʩʦʪʫ; ʚ ʢʠʥʝʤʘʪʦʛʨʘʬʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 1,33:1. ʉʯʠʪʘʣʦʩʴ ʯʪʦ, 

ʵʢʨʘʥ ʩ ʪʘʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʪʦʨʦʥ ʙʣʠʟʦʢ ʢ ʧʦʣʶ ʟʨʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ. 

ʇʦʷʚʠʚʰʝʝʩʷ ʚʩʢʦʨʝ ʪʝʣʝʚʠʜʝʥʠʝ ʧʝʨʝʥʷʣʦ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʠ ʧʦʯʪʠ ʚʩʝ 

ʘʥʘʣʦʛʦʚʳʝ ʪʝʣʝʩʠʩʪʝʤʳ (ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʣʝʚʠʟʦʨʳ) ʠʤʝʣʠ ʩʦʦʪʥʦʰʝʥʠʝ 

ʩʪʦʨʦʥ ʵʢʨʘʥʘ 4:3. 

ʉ ʨʘʟʚʠʪʠʝʤ ʰʠʨʦʢʦʬʦʨʤʘʪʥʦʛʦ ʢʠʥʦ ʧʦʷʚʠʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʦʨʦʥ ʜʦ 

2,75:1. ʊʘʢ ʢʘʢ ʢʠʥʦʧʨʦʢʘʪʯʠʢ ʩʪʨʝʤʠʣʩʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ çɻ ʬʬʝʢʪʫ 

ʧʨʠʩʫʪʩʪʚʠʷè. ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʝ ʙʠʥʦʢʫʣʷʨʥʦʛʦ 

ʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʩʦʦʪʥʦʰʝʥʠʶ 2:1. ʏʪʦʙʳ ʧʨʠʙʣʠʟʠʪʴ ʬʦʨʤʫ 

ʢʘʜʨʘ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʧʦʣʶ ʟʨʝʥʠʷ ʠ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʢʠʥʦʩʠʩʪʝʤʳ ʩ 

ʧʘʥʦʨʘʤʥʳʤ ʢʘʜʨʦʤ. ʇʨʠ ʚʳʙʦʨʝ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʦʨʦʥ ʵʢʨʘʥʘ ʪʝʣʝʚʠʜʝʥʠʷ 

ʚʳʩʦʢʦʡ ʯʸʪʢʦʩʪʠ ʙʳʣ ʦʜʦʙʨʝʥ ʩʪʘʥʜʘʨʪ 16:9 (1,78:1), ʙʦʣʝʝ ʙʣʠʟʢʠʡ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʬʦʨʤʘʪʘʤ ʢʠʥʦ. ʎʠʬʨʦʚʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʡ 

ʯʸʪʢʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʪʘʢ ʞʝ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ 16:9. ɺʩʸ ʵʪʦ, ʧʦ 

ʟʘʤʳʩʣʫ ʩʦʟʜʘʪʝʣʝʡ, ʧʨʠʟʚʘʥʦ ʛʣʫʙʞʝ ʧʦʛʨʫʟʠʪʴ ʟʨʠʪʝʣʷ ʚ ʘʪʤʦʩʬʝʨʫ 

ʧʨʦʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʠʜʝʦʬʠʣʴʤʘ. 

ʂ ʙʘʟʦʚʳʤ ʪʝʨʤʠʥʘʤ ʦʪʥʦʩʠʪʩʷ ʪʘʢʦʝ ʧʦʥʷʪʠʝ, ʢʘʢ ʤʝʪʨʘʞ ʬʠʣʴʤʘ ʠʣʠ 

ʭʨʦʥʦʤʝʪʨʘʞ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʢʠʥʦʧʨʦʠʟʚʝʜʝʥʠʠ ʚ ʮʝʣʦʤ, ʪʦ ʵʪʦ - ʝʛʦ ʦʙʱʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ.  ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʵʪʦʤ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʙʦʪʥʠʢʘʤ, ʪʦ ʵʪʦ 

- ʢʨʠʪʝʨʠʡ ʦʧʣʘʪʳ ʠʭ ʪʨʫʜʘ. ɽʩʣʠ ʭʨʦʥʦʤʝʪʨʘʞ ʠ ʥʝ ʚʳʟʳʚʘʝʪ ʦʩʦʙʳʭ ʚʦʧʨʦʩʦʚ, 

ʪʦ ʤʝʪʨʘʞ ʪʨʝʙʫʝʪ ʥʝʢʦʪʦʨʳʭ ʨʘʟʲʷʩʥʝʥʠʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʝʱʝ ʚʦ ʚʨʝʤʝʥʘ, 

ʢʦʛʜʘ ʬʠʣʴʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʠʤʘʮʠʷ, ʩʥʠʤʘʣʠʩʴ ʥʘ ʢʠʥʦʧʣʝʥʢʝ, ʦʧʣʘʪʫ 

ʭʫʜʦʞʥʠʢʘʤ ʘʥʠʤʘʮʠʠ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʤʝʪʨʘʞʫ ʧʣʝʥʢʠ. ʄʝʪʨʘʞ ʧʣʝʥʢʠ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʳ 35-ʤʠʣʣʠʤʠʪʨʦʚʦʡ ʧʣʝʥʢʠ (ʵʪʦ ʰʠʨʠʥʘ 1 ʢʘʜʨʘ 

ʧʣʝʥʢʠ)  ʚ ʤʝʪʨʘʭ. ʆʜʠʥ ʤʝʪʨ ʧʣʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 2 ʩʝʢʫʥʜʘʤ ʚʠʜʝʦ, ʪʦ ʝʩʪʴ 

48 ʢʘʜʨʘʤ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʣʝʥʢʫ ʧʦʩʪʝʧʝʥʥʦ ʚʳʪʝʩʥʠʣʠ ʮʠʬʨʦʚʳʝ 
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ʪʝʭʥʦʣʦʛʠʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʢ ʧʨʠʥʮʠʧ ʧʦʜʩʯʝʪʘ ʦʧʣʘʪʳ ʪʨʫʜʘ ʵʪʦʪ ʪʝʨʤʠʥ ʝʱʝ 

ʚʩʪʨʝʯʘʝʪʩʷ, ʭʦʪʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʥʘ ʧʦʢʘʜʨʦʚʫʶ ʠʣʠ 

ʧʦʩʝʢʫʥʜʥʫʶ ʦʧʣʘʪʫ. 

ɺʘʞʥʝʡʰʠʤ ʪʝʨʤʠʥʦʤ ʠ ʙʘʟʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʘʙʦʪʳ ʩ ʤʦʥʪʘʞʦʤ ʢʠʥʦ 

ʷʚʣʷʝʪʩʷ ʪʘʡʤʢʦʜ. ʊʘʡʤʢʦʜ ï ɻ ʪʦ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʦ ʚʨʝʤʝʥʠ, ʟʘʧʠʩʳʚʘʝʤʳʝ 

ʩʦʚʤʝʩʪʥʦ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʠ ʟʚʫʢʦʤ ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʥʦʩʠʪʝʣʷʭ 

ʆʙʳʯʥʦ ʵʪʦ ʥʝʢʠʡ ʯʝʨʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩ ʙʝʛʫʱʠʤʠ ʮʠʬʨʘʤʠ, ʦʥ 

ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʯʝʨʥʦʚʦʤ ʤʦʥʪʘʞʥʦʤ ʤʘʪʝʨʠʘʣʝ, ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ ʜʣʷ 

ʧʫʙʣʠʯʥʦʛʦ ʧʨʦʩʤʦʪʨʘ.  ʕʪʦʪ ʠ ʝʩʪʴ ʪʘʡʤʢʦʜ, ʦʥ ʥʫʞʝʥ ʪʦʣʴʢʦ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʤʦʥʪʘʞʦʤ ʬʠʣʴʤʘ ʠ ʜʣʷ ʚʥʫʪʨʠʩʪʫʜʠʡʥʳʭ ʧʨʦʩʤʦʪʨʦʚ.  ʅʘ ʥʫʣʝʚʦʡ ʩʚʦʝʡ ʪʦʯʢʝ 

ʦʪʩʯʝʪʘ ʦʥ ʚʳʛʣʷʜʠʪ, ʪʘʢ: 

00:00:00:01 

ɻʜʝ ʧʝʨʚʳʝ ʜʚʘ ʥʦʣʷ ʦʪʚʝʯʘʶʪ ʟʘ ʯʘʩʳ, ʚʪʦʨʳʝ ï ʟʘ ʤʠʥʫʪʳ, ʪʨʝʪʴʠ ï ʟʘ 

ʩʝʢʫʥʜʳ, ʘ ʯʝʪʚʝʨʪʳʝ ï ʟʘ ʢʘʜʨʳ. ʊʘʡʤʦʢʜ ʩʪʦʠʪ ʥʘ 1 ʢʘʜʨʝ, ʧʦʵʪʦʤʫ ʦʥ ʩʨʘʟʫ ʠ 

ʧʦʩʯʠʪʘʥ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʪʘʡʤʢʦʜ ʚʳʩʪʘʚʣʷʶʪ ʥʘ ʜʨʫʛʠʝ ʫʜʦʙʥʳʝ ʟʥʘʯʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʠʩʣʦ ʢʘʜʨʦʚ ʥʠʢʦʛʜʘ 

ʥʝ ʧʨʝʚʳʩʠʪ 23 (ʧʨʠ 24fps), ʩʝʢʫʥʜʳ, ʤʠʥʫʪʳ ʥʝ ʧʨʝʚʳʩʷʪ 59. ʏʘʩʳ, ʛʨʫʙʦ ʛʦʚʦʨʷ, 

ʤʦʛʫʪ ʙʳʪʴ ʚ ʣʶʙʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʥʦ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʚʫʭ ʥʦʣʝʡ ʜʣʷ ʥʠʭ 

ʪʦʞʝ ʜʦʩʪʘʪʦʯʥʦ.              

 

2.5. ʉʦʟʜʘʥʠʝ ʨʘʩʢʘʜʨʦʚʢʠ 

ɺʘʞʥʝʡʰʠʤ ʧʦʥʷʪʠʝʤ ʚ ʘʥʠʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʪʦʨʠʙʦʨʜ (ʘʥʛʣ. Storyboard) 

ʠʣʠ  ʨʘʩʢʘʜʨʦʚʢʘ.  ʕʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʫʶ ʩʦʟʜʘʝʪ 

ʨʝʞʠʩʩʝʨ (ʠʥʦʛʜʘ ʩʦʚʤʝʩʪʥʦ ʩ ʭʫʜʦʞʥʠʢʦʤ-ʨʘʩʢʘʜʨʦʚʱʠʢʦʤ) ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʩʦʟʜʘʥʠʷ ʬʠʣʴʤʘ ʠʣʠ ʘʥʠʤʘʮʠʠ, ʚ ʥʝʡ ʧʦʢʘʟʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʚʦʨʦʪʳ ʩʶʞʝʪʘ. 

ʉʪʦʨʠʙʦʨʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʮʝʥ (ʩ ʧʦʤʦʱʴʶ ʧʘʥʝʣʝʡ), 

ʪʝʢʩʪʦʚʳʝ ʨʘʟʲʷʩʥʝʥʠʷ ʜʝʡʩʪʚʠʷ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʦʯʥʳʝ ʜʠʘʣʦʛʠ ʠ ʦʧʠʩʘʥʠʷ 

ʩʧʝʮʵʬʬʝʢʪʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʜʝʡʩʪʚʠʝ. ʊʦ ʝʩʪʴ ʵʪʦ ʧʦʜʨʦʙʥʦʝ ʟʘʜʘʥʠʝ ʧʦ 

https://ru.wikipedia.org/wiki/Звук
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ʪʚʦʨʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʵʧʠʟʦʜʘ ʠʣʠ ʬʠʣʴʤʘ.  ɿʘʛʦʪʦʚʢʘ ʜʣʷ ʩʪʨʘʥʠʮʳ 

ʩʪʦʨʠʙʦʨʜʘ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 2.3. 

 

ʈʠʩ. 2.3. ɺʥʝʰʥʠʡ ʚʠʜ ʣʠʩʪʘ ʜʣʷ ʨʘʩʢʘʜʨʦʚʢʠ 

ʅʘ ʨʘʟʥʳʭ ʩʪʫʜʠʷʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘ ʣʠʩʪʝ ʜʣʷ ʨʘʩʢʘʜʨʦʚʢʠ 

ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ. ɻʣʘʚʥʳʡ ʩʤʳʩʣ ʚ ʪʦʤ, ʯʪʦ ʝʩʪʴ ʦʢʥʘ ʜʣʷ ʨʠʩʫʥʢʦʚ ʠ ʦʢʥʘ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʩʮʝʥ ʠ ʜʠʘʣʦʛʦʚ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʥʫʤʝʨʘʮʠʷ ʧʘʥʝʣʝʡ, ʩʮʝʥ ʠ ʠʭ 

ʭʨʦʥʦʤʝʪʨʘʞ. ʅʘ ʨʠʩʫʥʢʝ 2.4 ʧʦʢʘʟʘʥʦ ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʥʠʮ ʩʪʦʨʠʙʦʨʜʘ ʢ ʦʜʥʦʤʫ 

ʤʫʣʴʪʬʠʣʴʤʫ. 
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 ɸʥʠʤʘʪʠʢ ï ɻ ʪʦ ʦʪʩʥʷʪʳʡ ʩʪʦʨʠʙʦʨʜ (ʨʘʢʘʜʨʦʚʢʘ). ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʟʚʫʯʝʥʥʳʡ ʜʠʘʣʦʛʘʤʠ ʠ ʯʝʨʥʦʚʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʧʦʜʢʣʘʜʢʦʡ ʚʠʜʝʦʬʘʡʣ, ʛʜʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʮʝʥ ʠ ʧʘʥʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʠʩʘʥʠʶ ʚ ʩʪʦʨʠʙʦʨʜʝ.  

ɸʥʠʤʘʪʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʯʝʨʥʦʚʦʡ ʧʨʦʚʝʨʢʠ ʨʠʪʤʘ ʬʠʣʴʤʘ, ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʜʠʘʣʦʛʦʚ. ʕʪʦ ʨʝʞʠʩʩʝʨʩʢʦʝ ʟʘʜʘʥʠʝ ʘʥʠʤʘʪʦʨʫ. 

ɸʥʠʤʪʦʨ ʜʦʣʞʝʥ ʫʞʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʭʨʦʥʦʤʝʪʨʘʞ ʟʘʜʘʥʥʳʡ ʚ ʘʥʠʤʘʪʠʢʝ ʠ 

ʨʘʟʳʛʨʳʚʘʪʴ ʩʮʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʦʧʠʩʘʥʠʶ ʚ ʩʪʦʨʠʙʦʨʜʝ ʠ ʚʠʜʝʦʢʘʨʪʠʥʢʝ. 

 ʉʮʝʥʘ ï ɻ ʪʦ ʤʠʢʨʦ-ʘʥʠʤʘʮʠʦʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʩʥʷʪʦʝ ʥʘ ʦʜʥʦʡ ʢʘʤʝʨʝ, ʥʘ 

ʦʜʥʦʡ ʤʠʟʘʥʩʮʝʥʝ, ʙʝʟ ʤʛʥʦʚʝʥʥʦʡ ʩʤʝʥʳ ʬʦʥʘ. ʕʪʦ ʙʘʟʦʚʳʡ ʬʦʨʤʘʪ, ʚ ʢʦʪʦʨʦʤ 

ʜʝʣʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʘʥʠʤʘʮʠʷ. ɸʥʘʣʦʛ ʜʫʙʣʷʤ ʚ ʠʛʨʦʚʦʤ ʢʠʥʦ. ɽʩʪʴ ʦʪʣʠʯʠʝ ʚ 

ʪʝʨʤʠʥʦʣʦʛʠʠ ʠʛʨʦʚʦʛʦ  ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʘʥʠʤʘʮʠʦʥʥʦʛʦ. ɺ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ 

ʢʠʥʦ ʩʮʝʥʘ ï ɻʪʦ ʩʲʝʤʢʠ ʥʘ ʦʜʥʦʡ ʜʝʢʦʨʘʮʠʠ. ʊʦ ʝʩʪʴ ʩʲʝʤʦʯʥʘʷ ʛʨʫʧʧʘ ʚʳʝʭʘʣʘ, 

ʜʦʧʫʩʪʠʤ, ʚ ʣʝʩ ʠ ʚʝʩʴ ʜʝʥʴ ʪʘʤ ʩʥʠʤʘʝʪ. ʕʪʦ ʙʫʜʝʪ ʦʜʥʘ ʩʮʝʥʘ. ʅʦʚʳʡ ʥʦʤʝʨ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʣʠ ʧʨʠ ʩʤʝʥʝ ʤʝʩʪʘ ʩʲʝʤʢʠ ʠʣʠ ʚʨʝʤʝʥʠ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ 

ʩʲʝʤʢʘ ʥʘ ʪʦʤ ʞʝ ʤʝʩʪʝ ʫʞʝ ʙʫʜʝʪ ʥʦʚʦʡ ʩʮʝʥʦʡ. ɽʩʣʠ ʤʝʩʪʦ ʧʦʤʝʥʷʣʠ ʚ ʪʦʪ ʞʝ 

ʜʝʥʴ ï ʪʦʞʝ ʥʦʚʘʷ ʩʮʝʥʘ.  ʊʦ, ʯʪʦ ʚ ʠʛʨʦʚʦʤ ʢʠʥʦ ʥʘʟʳʚʘʝʪʩʷ ʩʮʝʥʦʡ, ʫ ʘʥʠʤʘʪʦʨʦʚ 

ʥʘʟʳʚʘʝʪʩʷ ʵʧʠʟʦʜʦʤ. 

ʏʪʦ ʚʘʞʥʦ! ɽʜʠʥʦʞʜʳ ʧʨʠʩʚʦʝʥʥʳʡ ʥʦʤʝʨ ʩʮʝʥʳ ʥʝ ʤʝʥʷʝʪʩʷ ʜʦ ʢʦʥʮʘ 

ʬʠʣʴʤʘ. ʕʪʦ ʢʘʢ ʠʤʷ, ʘ ʥʝ ʢʘʢ ʥʦʤʝʨ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʮʝʥ. ʉʮʝʥʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝ ʥʘ ʩʚʦʝʤ ʧʦ ʧʦʨʷʜʢʫ ʤʝʩʪʝ. 

ʋ ʢʘʞʜʦʡ ʩʮʝʥʳ ʩʚʦʡ ʫʥʠʢʘʣʴʥʳʡ ʥʦʤʝʨ, ʦʥ ʫʞʝ ʥʝ ʤʦʞʝʪ ʥʠʛʜʝ ʚ ʬʠʣʴʤʝ 

ʧʦʚʪʦʨʷʪʴʩʷ, ʜʘʞʝ ʝʩʣʠ ʩʮʝʥʳ ʧʦʭʦʞʠ, ʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ. 

2.6. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʚ ʧʨʦʮʝʩʩʝ ʤʦʞʥʦ 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 2. 
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ʊʘʙʣʠʮʘ 2. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ 

ʕʪʘʧʳ ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʇʨʠʤʝʥʝʥʠʝ 

ʇʦʠʩʢ ʠʜʝʠ ʆʬʠʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ 

ʅʘʧʠʩʘʥʠʝ 

ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʩʮʝʥʘʨʠʷ 

ʆʬʠʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʅʘʧʠʩʘʥʠʝ ʪʝʢʩʪʘ 

ʉʦʟʜʘʥʠʝ ʨʝʞʠʩʩʝʨʩʢʦʛʦ 

ʩʮʝʥʘʨʠʷ, ʨʘʩʢʘʜʨʦʚʢʠ, 

ʘʥʠʤʘʪʠʢʘ 

ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʩʢʘʜʨʦʚʦʢ ʇʦʠʩʢ ʨʝʞʠʩʩʝʨʩʢʠʭ 

ʨʝʰʝʥʠʡ 

ʉʲʝʤʢʘ ʌʦʪʦʘʧʧʘʨʘʪ ʩʦ ʰʪʘʪʠʚʦʤ, ʣʠʥʟʳ 

ʜʣʷ ʤʘʢʨʦʩʲʝʤʢʠ, ʩʚʝʪʦʬʠʣʴʪʨʳ, 

ʩʚʝʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʩʧʫʩʢʦʚʦʡ ʪʨʦʩʠʢ 

ʇʦʢʘʜʨʦʚʘʷ ʩʲʝʤʢʘ 

ʄʦʥʪʘʞ, ʩʦʟʜʘʥʠʝ 

ʪʠʪʨʦʚ 

ɺʠʜʝʦʨʝʜʘʢʪʦʨʳ, ʨʝʜʘʢʪʦʨʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ 

ʜʣʷ ʚʠʜʝʦ, ʨʘʩʪʨʦʚʳʝ ʠ ʚʝʢʪʦʨʥʳʝ 

ʨʝʜʘʢʪʦʨʳ 

ʆʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ, 

ʫʙʠʨʘʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʟʘʤʝʥʘ ʬʦʥʘ, 

ʨʘʟʨʘʙʦʪʢʘ ʪʝʩʪʦʚʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ 

ʇʨʦʩʤʦʪʨ ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚʠʜʝʦ ʇʨʦʩʤʦʪʨ ʘʥʠʤʘʮʠʦʥʥʦʛʦ 

ʨʦʣʠʢʘ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʥʠʤʘʮʠʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʪʦʨʠʙʦʨʜʦʚ ʩʫʱʝʩʪʚʫʝʪ ʘʨʩʝʥʘʣ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ. 

Boords. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʞʘʪʴ ʠʣʣʶʩʪʘʨʮʠʠ, ʜʦʙʘʚʣʷʪʴ ʢ ʥʠʤ 

ʧʦʣʷ ʩ ʧʦʜʧʠʩʷʤʠ ʠ ʦʧʠʩʘʥʠʷʤʠ. ʇʦ ʫʢʘʟʘʥʥʳʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʷʤ ʩʮʝʥ 

ʩʯʠʪʘʝʪʩʷ ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ. ɽʩʪʴ ʬʫʥʮʠʷ ʵʢʩʧʦʨʪʘ ʚ pdf-ʬʘʡʣ. ɼʣʷ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʤʝʥʪʠʨʦʚʘʪʴ. ʇʦʜʧʠʩʢʘ ʥʘ 

ʩʝʨʚʠʩ ʧʣʘʪʥʘʷ. 

Storyboarder. ɹʝʩʧʣʘʪʥʘʷ ʣʠʮʝʥʟʠʷ ʜʣʷ ʚʩʝʭ ʧʦʧʫʣʷʨʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ. ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʰʝʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʠʩʦʚʘʥʠʷ. ɽʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʘʪʴ ʦʧʠʩʘʥʠʝ ʢ ʩʮʝʥʘʤ ʠ ʢʘʜʨʘʤ. ɽʩʪʴ ʠʥʪʝʛʨʘʮʠʷ ʩ Adobe 

PhotoShop. 

StudioBinder ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʚʘʪʴ ʨʘʩʢʘʜʨʦʚʢʠ, ʥʦ ʠ ʧʣʘʥʠʨʦʚʘʪʴ 

ʚʳʟʳʚʥʳʝ ʣʠʩʪʳ ʠ ʨʘʩʧʠʩʘʥʠʝ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ. ʇʨʦʛʨʘʤʤʘ 

ʧʣʘʪʥʘʷ. 

Canva ʧʨʝʜʣʘʛʘʝʪ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʰʘʙʣʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ 

ʨʘʩʢʘʜʨʦʚʦʢ. ɺ ʠʭ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʩʪʘ ʜʣʷ ʦʧʠʩʘʥʠʷ. ʉʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ 

ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʩ ʜʦʢʫʤʝʥʪʘʤʠ. ɽʩʪʴ ʧʣʘʪʥʘʷ ʠ ʙʝʩʧʣʘʪʥʳʝ ʚʝʨʩʠʠ. 
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 Storyboard That ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʥʘʨʠʩʦʚʘʥʥʳʝ ʩʢʝʪʯʠ ʠ ʨʘʙʦʪʘʪʴ ʩ 

ʢʦʣʣʘʞʘʤʠ ʠʟ ʵʣʝʤʝʥʪʦʚ. ɺ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʵʪʦ ʢʦʥʩʪʨʫʢʪʦʨ ʧʝʨʩʦʥʘʞʝʡ ʠ 

ʩʮʝʥ. ɽʩʪʴ ʠ ʙʝʩʧʣʘʪʥʳʡ, ʠ ʧʣʘʪʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

Toon Boom Storyboard Pro - ɻ ʪʦ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʘʩʢʘʜʨʦʚʢʠ, ʢʦʪʦʨʘʷ 

ʦʙʲʝʜʠʥʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʨʠʩʦʚʘʥʠʷ ʠ ʘʥʠʤʘʮʠʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʤʝʨʦʡ. 

Toon Boom Harmony. ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʧʦʢʘʜʨʦʚʦʡ, ʧʝʨʝʢʣʘʜʥʦʡ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʘʥʠʤʘʮʠʠ, ʩʦʟʜʘʥʥʘʷ ʢʘʥʘʜʩʢʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʚ 1994 ʛʦʜʫ.  

ʕʪʦ ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʥʠʤʘʮʠʠ, ʢʘʢ ʜʚʫʭʤʝʨʥʦʡ, ʪʘʢ 

ʠ ʪʨʝʭʤʝʨʥʦʡ. ʅʘʧʨʠʤʝʨ çʉʤʝʰʘʨʠʢʠè ʩ 2020 ʩʦʟʜʘʶʪʩʷ ʚ ʥʝʡ. ʇʨʦʛʨʘʤʤʘ 

ʧʦʟʚʦʣʷʝʪ ʩʦʚʤʝʩʪʥʳʡ ʜʦʩʪʫʧ ʢ ʧʨʦʝʢʪʘʤ, ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʢʦʤʘʥʜʳ ʥʘʜ ʧʨʦʝʢʪʦʤ. Harmony ʦʨʛʘʥʠʟʫʝʪ ʪʨʫʜ ʘʥʠʤʘʪʦʨʦʚ. ʆʥʘ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʦʙʱʠʝ ʙʠʙʣʠʦʪʝʢʠ ʩ ʨʘʟʣʠʯʥʳʤʠ  ʤʘʪʝʨʠʘʣʘʤʠ. ʕʪʦ 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩ ʩʠʩʪʝʤʦʡ ʥʦʜʦʚ. ʌʫʥʢʮʠʷ ʪʘʡʤʣʘʡʥʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʩʤʦʪʨ ʢʘʜʨʦʚ, ʪʘʡʤʠʥʛʦʚ, ʩʝʛʤʝʥʪʦʚ ʪʝʣʘ ʧʝʨʩʦʥʘʞʘ ʚ 

ʩʭʝʤʘʪʠʯʝʩʢʦʤ ʚʠʜʝ. 

2.7. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʘʨʪʬʦʥʦʚ ʜʣʷ ʩʲʝʤʢʠ ʠ ʤʦʥʪʘʞʘ 

ʇʨʠ ʩʲʝʤʢʝ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ ʥʫʞʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʯʪʠ 

ʪʘʢʦʝ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʬʦʪʦʩʲʝʤʢʠ: ʢʘʤʝʨʘ, ʰʪʘʪʠʚ, ʧʫʣʴʪ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʤʝʨʦʡ, ʩʪʘʮʠʦʥʘʨʥʳʡ ʩʚʝʪ. ʌʦʪʦʢʘʤʝʨʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʭʦʨʦʰʦ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʠ ʧʝʨʝʚʝʜʝʥʘ ʚ ʨʫʯʥʦʡ ʨʝʞʠʤ. ʉʚʝʪ ʧʦʩʪʦʷʥʥʳʡ. 

ʎʚʝʪ ʦʜʝʞʜʳ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ ʣʫʯʰʝ ʚʳʙʠʨʘʪʴ ʯʝʨʥʳʡ. ʄʝʩʪʦ ʜʝʡʩʪʚʠʷ ʜʦʣʞʥʦ 

ʙʳʪʴ ʭʦʨʦʰʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. 

ɼʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ɼʣʷ ʣʶʙʠʪʝʣʴʩʢʦʡ ʩʲʝʤʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. ʅʘʧʨʠʤʝʨ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ. ɺ ʪʦʧʦʚʳʭ ʤʦʜʝʣʷʭ ʢʘʤʝʨʳ ʦʙʣʘʜʘʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʧʨʦʚʦʜʠʪ ʩʲʝʤʢʠ ʥʘ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. 

ʄʥʦʛʠʝ ʚʘʞʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʣʫʯʰʘʶʱʠʝ ʢʘʯʝʩʪʚʦ ʬʦʪʦ ʠ ʚʠʜʝʦ, 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʤʘʨʪʬʦʥʘʭ. ɽʩʣʠ ʝʱʝ ʚʦ 
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ʚʨʝʤʝʥʘ ʧʝʨʚʳʭ iPhone ʚ 2007 ʛʦʜʫ ʥʘʣʠʯʠʝ ʪʦʛʦ ʞʝ ʘʚʪʦʬʦʢʫʩʘ ʙʳʣʦ ʵʢʟʦʪʠʢʦʡ, 

ʪʦ ʩʝʛʦʜʥʷ ʜʘʞʝ ʚ ʙʶʜʞʝʪʥʳʭ ʘʧʧʘʨʘʪʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʪʠʯʝʩʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ, 

ʩʲʝʤʢʘ ʚ ʢʘʯʝʩʪʚʝ 4ʂ, ʨʫʯʥʳʝ ʥʘʩʪʨʦʡʢʠ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʇʨʠ ʧʦʜʙʦʨʝ ʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʩʲʝʤʦʢ ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʪʠʧʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʠʚʦʚ, ʠʭ 

ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʨʘʟʨʝʰʝʥʠʝ ʢʘʤʝʨ, ʤʘʪʨʠʮʫ, ʥʘʣʠʯʠʝ ʦʧʪʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʠʟʘʮʠʠ, ʧʨʦʮʝʩʩʦʨ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʤʘʨʪʬʦʥʳ ʩʦʜʝʨʞʘʪ ʦʪ ʜʚʫʭ (ʦʩʥʦʚʥʘʷ ʠ ʬʨʦʥʪʘʣʴʥʘʷ) ʜʦ 10 

ʢʘʤʝʨ. ʄʦʥʦʭʨʦʤʥʳʝ ʢʘʤʝʨʳ ʧʦʤʦʛʘʶʪ ʫʣʫʯʰʠʪʴ ʜʝʪʘʣʠʟʘʮʠʶ ʩʥʠʤʢʘ, 

ʛʘʨʘʥʪʠʨʫʶʪ ʦʪʩʫʪʩʪʚʠʝ ʰʫʤʦʚ. ʄʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʩʝʥʩʦʨʳ ʜʣʷ ʠʟʤʝʥʝʥʠʷ 

ʛʣʫʙʠʥʳ ʨʝʟʢʦʩʪʠ. ʂʘʞʜʘʷ ʢʘʤʝʨʘ ð ʵʪʦ ʦʙʲʝʢʪʠʚ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɽʩʣʠ ʫ ʪʝʣʝʬʦʥʘ ʪʨʠ ʬʨʦʥʪʘʣʴʥʳʝ ʢʘʤʝʨʳ, ʪʦ ʩʢʦʨʝʝ ʚʩʝʛʦ ʫ 

ʥʠʭ ʨʘʟʥʳʝ ʬʦʢʫʩʥʳʝ ʨʘʩʩʪʦʷʥʠʷ: ʰʠʨʦʢʦʫʛʦʣʴʥʳʡ, ʩʪʘʥʜʘʨʪʥʳʡ ʠ 

ʜʣʠʥʥʦʬʦʢʫʩʥʳʡ. 

ʈʘʟʤʝʨ ʦʪʚʝʨʩʪʠʷ ʦʙʲʝʢʪʠʚʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʩʚʝʪ ʧʨʦʥʠʢʘʝʪ ʚ ʢʘʤʝʨʫ ð 

ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʤʝʨʳ. ʆʥ ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʰʫʤʦʚ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʘʤʝʨʳ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʩʚʝʱʝʥʠʠ. ɿʘ ʨʝʜʢʠʤ 

ʠʩʢʣʶʯʝʥʠʝʤ ʜʠʘʬʨʘʛʤʘ ʤʦʙʠʣʴʥʳʭ ʢʘʤʝʨ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʦʪʦʘʧʧʘʨʘʪʦʚ, 

ʩʪʘʪʠʯʥʘ. ʇʦʵʪʦʤʫ, ʞʝʣʘʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʜʣʷ ʩʪʦʧ-ʤʦʫʰʝʥ ʢʘʤʝʨʫ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʢʨʳʪʦʡ ʜʠʘʬʨʘʛʤʦʡ. ʇʨʠ ʠʜʝʥʪʠʯʥʳʭ ʧʨʦʯʠʭ ʧʘʨʘʤʝʪʨʘʭ, 

ʢʘʤʝʨʘ ʩ ʜʠʘʬʨʘʛʤʦʡ f/1.8 ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʡ ʢʘʤʝʨʳ ʩ ʜʠʘʬʨʘʛʤʦʡ f/2.8. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʠʘʬʨʘʛʤʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʤʝʨ ʦʙʲʝʢʪʠʚʦʚ ʪʝʣʝʬʦʥʦʚ 

ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʪʦ ʝʩʪʴ ʥʘ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠ 

ʟʘʷʚʣʝʥʥʳʭ ʦʜʠʥʘʢʦʚʳʭ ʯʠʩʣʘʭ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ. 

ʊʘʢʞʝ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʝʰʝʥʠʝ. ɿʘʯʘʩʪʫʶ, ʤʥʦʛʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ (ʦʩʦʙʝʥʥʦ ʥʝʜʦʨʦʛʠʭ ʩʤʘʨʪʬʦʥʦʚ) ʫʢʘʟʳʚʘʶʪ ʣʠʰʴ ʵʪʫ 

ʠʥʬʦʨʤʘʮʠʶ. ʏʝʤ ʙʦʣʴʰʝ ʤʝʛʘʧʠʢʩʠʣʝʡ ʙʫʜʝʪ ʚ ʠʟʦʙʨʘʞʝʥʠʠ, ʪʝʤ ʙʦʣʴʰʝ 

ʜʝʪʘʣʝʡ ʩʤʦʞʝʪ ʧʝʨʝʜʘʪʴ ʢʘʤʝʨʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʦʧʦʚʳʝ ʤʦʜʝʣʠ ʦʙʣʘʜʘʶʪ ʜʦ 

108 ʄʇ. ɼʣʷ ʪʝʭʥʦʣʦʛʠʠ ʩʪʦʧ-ʤʦʫʰʝʥ ʚʘʞʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʩʭʦʜʥʳʝ 

ʬʦʪʦʛʨʘʬʠʠ, ʧʦʵʪʦʤʫ ʢʘʤʝʨʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʥʝ ʤʝʥʝʝ 10 ʄʇ. ɽʩʣʠ ʩʤʘʨʪʬʦʥ 
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ʦʪʥʦʩʠʪʩʷ ʢ ʙʶʜʞʝʪʥʦʡ ʩʝʨʠʠ, ʪʦ ʥʝ ʩʪʦʠʪ ʙʨʘʪʴ ʢʘʤʝʨʳ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʚʳʰʝ 

16ʄʇ. ʊʘʢ ʢʘʢ ʚʤʝʩʪʦ ʧʨʠʨʦʩʪʘ ʢʘʯʝʩʪʚʘ ʠ ʜʝʪʘʣʠʟʘʮʠʠ ʧʦʣʫʯʘʝʪʩʷ ʵʬʬʝʢʪ 

ʮʠʬʨʦʚʦʛʦ ʰʫʤʘ ʠʟ-ʟʘ ʧʦʣʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʠʢʩʝʣʝʡ, ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʫ ʪʘʢʠʭ ʘʧʧʘʨʘʪʦʚ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʦʙʨʘʙʦʪʢʦʡ. ʅʘ ʢʘʯʝʩʪʚʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʢʨʦʤʝ ʢʦʣʠʯʝʩʪʚʘ ʧʠʢʩʝʣʝʡ, ʚʣʠʷʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʩʚʝʪʫ. 

ʉʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʤʘʪʨʠʮʝ. ʉʚʝʪ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ 

ʣʠʥʟʳ ʦʙʲʝʢʪʠʚʘ ʠ RGB-ʬʠʣʴʪʨʳ, ʧʦʧʘʜʘʝʪ ʥʘ ʵʪʠ ʬʦʪʦʜʠʦʜʳ ʠ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. ʏʝʤ ʙʦʣʴʰʝ ʨʘʟʤʝʨ ʤʘʪʨʠʮʳ ð ʪʝʤ 

ʦʥʘ ʣʫʯʰʝ ʠ ʜʦʨʦʞʝ ʝʝ ʩʪʦʠʤʦʩʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʟʤʝʨʘ ʫʢʘʟʳʚʘʝʪʩʷ ʜʠʘʛʦʥʘʣʴ 

ʤʘʪʨʠʮʳ ʚ ʜʶʡʤʘʭ, ʥʘʧʨʠʤʝʨ: 1/3.6ǌ ʠʣʠ 1/2.3ǌ. ɹʦʣʝʝ ʢʨʫʧʥʘʷ ʤʘʪʨʠʮʘ, ʯʪʦ ʧʨʠ 

ʠʜʝʥʪʠʯʥʦʤ ʨʘʟʨʝʰʝʥʠʠ ʜʘʝʪ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʤʦʥʦʭʨʦʤʥʳʝ ʤʘʪʨʠʮʳ ʧʦʤʦʛʘʶʪ ʫʣʫʯʠʪʴ ʢʘʯʝʩʪʚʦ ʟʘ ʩʯʝʪ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʘ, ʪʘʢ ʢʘʢ RGB-ʬʠʣʴʪʨ ʧʝʨʝʜ ʤʘʪʨʠʮʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʪʝʨʠ 

ʩʚʝʪʘ. 

ʈʝʞʠʤ HDR ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʢʘʤʝʨʳ. ɺ ʤʦʤʝʥʪ ʩʲʝʤʢʠ ʜʝʣʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʪʦʤ ʦʥʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʝʜʠʥʷʶʪʩʷ ʚ ʢʨʘʩʦʯʥʫʶ ʬʦʪʦʛʨʘʬʠʶ. ʕʪʦ ʬʫʥʢʮʠʷ ʥʫʞʥʘ ʧʨʠ 

ʩʲʝʤʢʘʭ ʩʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʠ, ʝʩʣʠ ʚʘʞʥʦ ʠʤʝʪʴ ʯʝʪʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʢ 

ʩʘʤʠʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʬʦʥʘ. 

ʇʨʦʮʝʩʩʦʨ ʩʤʘʨʪʬʦʥʘ ʚʣʠʷʝʪ ʥʘ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʤʠ ʢʘʤʝʨʘ ʤʦʞʝʪ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ. ʕʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʜʝʪʘʣʠʟʘʮʠʶ ʠ ʢʘʯʝʩʪʚʦ ʚ 

ʮʝʣʦʤ. ʊʘʢ ʞʝ ʧʨʦʮʝʩʩʦʨ ʚʘʞʝʥ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʠʜʝʦʨʝʜʘʢʪʦʨʘʤʠ. ɺʝʜʴ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ, ʧʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

ʅʘʧʨʠʤʝʨ, ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʦʮʝʩʩʦʨ Qualcomm Snapdragon 865 Plus 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʘʞʝ ʩʘʤʳʝ ʪʷʞʝʣʳʝ ʠʛʨʳ, ʘ ʦʙʲʝʤ ʇɿʋ ʜʦʩʪʠʛʘʝʪ 256 ʛʠʛʘʙʘʡʪ. 

ʕʪʦʛʦ ʭʚʘʪʠʪ ʜʣʷ ʣʶʙʳʭ ʦʧʝʨʘʮʠʡ: ʢʘʢ ʜʣʷ ʩʥʷʪʠʷ ʚʠʜʝʦ ʚ ʬʦʨʤʘʪʝ 4ʂ, ʪʘʢ ʠ ʜʣʷ 

ʤʦʥʪʘʞʘ. ʆɿʋ ʠʤʝʝʪ ʦʙʲʝʤ ʚ 8 ɻɹ, ʯʪʦ ʩʪʘʚʠʪ ʩʤʘʨʪʬʦʥ ʚ ʦʜʠʥ ʨʷʜ ʩ 

ʠʛʨʦʚʳʤʠ ʇʂ. 

ʉʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʦʣʠʢʦʚ. ʉʫʱʝʩʪʚʫʶʪ 

ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʜʘʢʪʦʨ ʪʦʣʴʢʦ ʜʣʷ ʩʪʦʧ-ʤʦʫʰʝʥ ï PicPac ʧʝʨʚʘʷ ʚʝʨʩʠʷ ʢʦʪʦʨʦʛʦ 
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ʧʦʷʚʠʣʘʩʴ ʚ 2004 ʛʦʜʫ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʙʨʘʪʴ ʚʠʜʝʦʨʷʜ, ʥʦ ʠ ʩʜʝʣʘʪʴ 

ʦʟʚʫʯʢʫ, ʥʘʣʦʞʠʪʴ ʪʠʪʨʳ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʇʆ ʷʚʣʷʝʪʩʷ InShot. ʕʪʦ 

ʤʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʤʦʥʪʠʨʦʚʘʪʴ ʨʦʣʠʢʠ ʠʟ 

ʚʠʜʝʦ ʠ ʬʦʪʦʛʨʘʬʠʡ, ʜʦʙʘʚʣʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʠ ʪʠʪʨʳ, ʥʘʢʣʘʜʳʚʘʪʴ ʟʚʫʢ 

ʠ ʧʨʦʯʝʝ. ɼʘʞʝ ʚ ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʠ ʤʦʞʥʦ ʩʥʷʪʴ ʣʦʛʦʪʠʧ, ʝʩʣʠ ʧʨʦʩʤʦʪʨʝʪʴ 

ʨʝʢʣʘʤʥʳʡ ʨʦʣʠʢ. ʆʙʳʯʥʦ ʞʝ ʨʝʜʘʢʪʦʨ ʚ ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʠ ʩʪʘʚʠʪ ʟʥʘʢ 

ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʡ ʙʳʚʘʝʪ ʧʦʣʫʧʨʦʟʨʘʯʥʳʤ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʣʝʚʦʤ ʥʠʞʥʝʤ 

ʫʛʣʫ ʚʠʜʝʦ ʦʪʣʠʯʘʝʪ ʧʨʦʛʨʘʤʤʫ ʦʪ ʜʨʫʛʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʰʘʙʣʦʥʦʚ ʠ ʨʘʤʦʢ 

ʧʦʜ ʨʘʟʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʚʩʪʨʦʝʥʥʳʡ ʬʦʪʦʨʝʜʘʢʪʦʨ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʬʦʪʦʢʦʣʣʘʞʝʡ. 

 YouCut Video Editor ʧʨʠʣʦʞʝʥʠʝ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ: 

ʦʙʨʝʟʢʘ ʢʫʩʦʯʢʦʚ ʚʠʜʝʦ, ʜʦʙʘʚʣʝʥʠʝ ʤʫʟʳʢʠ, ʥʘʣʦʞʝʥʠʝ ʬʠʣʴʪʨʦʚ ʠ ʵʬʬʝʢʪʦʚ, 

ʜʦʙʘʚʣʝʥʠʝ ʪʝʢʩʪʦʚʳʭ ʥʘʜʧʠʩʝʡ ʠ ʚʝʩʝʣʳʭ ʩʪʠʢʝʨʦʚ, ʚʨʘʱʝʥʠʝ, ʦʙʨʝʟʢʘ ʧʦ 

ʢʨʘʷʤ. ʆʛʨʦʤʥʳʤ ʧʣʶʩʦʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚʦʜʷʥʳʭ ʟʥʘʢʦʚ ʥʘ ʩʦʭʨʘʥʝʥʥʳʭ 

ʚʠʜʝʦʨʦʣʠʢʘʭ. 

 KineMaster ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʭʨʦʤʘʢʝʡ (ʟʘʤʝʥʘ ʟʝʣʸʥʦʛʦ ʠʣʠ ʩʠʥʝʛʦ 

ʬʦʥʘ ʜʨʫʛʠʤ ʬʦʪʦ ʠʣʠ ʚʠʜʝʦ ʬʦʥʦʤ). ʇʨʦʜʚʠʥʫʪʳʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʩʪʦʡ ʚ ʦʙʨʘʱʝʥʠʠ ʚʠʜʝʦʨʝʜʘʢʪʦʨ. ʄʦʞʥʦ ʨʘʙʦʪʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʚʠʜʝʦʜʦʨʦʞʢʘʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʘʢʣʘʜʳʚʘʷ ʠʭ ʜʨʫʛ ʧʦʚʝʨʭ ʜʨʫʛʘ. 

 Movavi Clips. ʇʨʦʩʪʦʝ ʠ ʧʦʥʷʪʥʳʝ ʧʨʠʣʦʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʝʩʪʴ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʤʦʥʪʘʞʘ. ʅʘ ʢʘʥʘʣʝ ʄʦʚʘʚʠ ɺʣʦʛʘ ʧʦʩʪʦʷʥʥʦ 

ʚʳʭʦʜʷʪ ʦʙʫʯʘʶʱʠʝ ʨʦʣʠʢʠ. 

 Cute CUT ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʨʠʩʦʚʘʪʴ ʧʨʷʤʦ ʥʘ 

ʚʠʜʝʦ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʨʠʣʦʞʝʥʠʠ ʝʩʪʴ ʙʦʣʝʝ 30 ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 3 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʠʩʪʠ ʜʣʷ ʵʬʬʝʢʪʦʚ ʩ ʪʝʢʩʪʫʨʘʤʠ ʠ ʛʨʘʜʠʝʥʪʘʤʠ. 

ʆʧʪʠʤʘʣʴʥʳʤ ʥʘʩʪʨʦʡʢʘʤʠ ʜʣʷ ʩʲʝʤʢʠ, ʧʦʩʣʝʜʫʶʱʝʛʦ ʤʦʥʪʘʞʘ ʠ ʧʦʢʘʟʘ 

ʦʥʣʘʡʥ ʩʝʛʦʜʥʷ ʩʯʠʪʘʝʪʩʷ ʬʦʨʤʘʪ 1920ʭ 1080 ʠ ʩʢʦʨʦʩʪʴ 24 ʢʘʜʨʘ ʚ ʩʝʢʫʥʜʫ. 

ʉʦʭʨʘʥʷʪʴ ʚʠʜʝʦ ʩ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʟʚʦʣʷʶʪ ʚʩʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ. 
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ʄʦʙʠʣʴʥʘʷ ʪʝʭʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʤʘʪʴ ʚʠʜʝʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ. 

ʅʘʧʨʠʤʝʨ, ʢʦʨʦʪʢʦʤʝʪʨʘʞʥʳʡ ʬʠʣʴʤ çʉʧʠʯʢʠè (2007) ʨʝʞʠʩʩʝʨʘ ʉʝʨʛʝʷ ʎʠʩʩʘ, 

ʩʥʷʪʳʡ ʧʨʠ ʧʦʤʦʱʠ ʬʦʪʦʘʧʧʘʨʘʪʘ ʠ ʩʤʘʨʪʬʦʥʘ, ʧʦʣʫʯʠʣʘ ʯʝʪʳʨʝ ʧʨʠʟʘ ʥʘ 

ʢʠʥʦʬʝʩʪʠʚʘʣʷʭ. ʇʦʣʥʦʤʝʪʨʘʞʥʳʡ ʠ ʰʠʨʦʢʦʬʦʨʤʘʪʥʳʡ ʬʠʣʴʤ  

çʄʘʥʜʘʨʠʥè (Tangerine) ʨʝʞʠʩʩʸʨʘ ʐʦʥ ɹʝʡʢʝʨ ʙʳʣ ʚʳʧʫʰʝʥ 2015 ʛʦʜ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʦʤʦʛʣʦ ʧʨʦʚʦʜʠʪʴ ʩʲʝʤʢʠ ʧʨʷʤʦ ʥʘ ʫʣʠʮʘʭ, 

ʥʝ ʧʨʠʚʣʝʢʘʷ ʚʥʠʤʘʥʠʝ ʧʨʦʭʦʞʠʭ. ʅʘ ɹʝʨʣʠʥʘʣʝ ʚ ʧʨʦʛʨʘʤʤʝ çʇʘʥʦʨʘʤʘè ʙʳʣ 

ʧʦʢʘʟʘʥ ʠ ʧʦʣʫʯʠʣ ʧʨʠʟ ʟʨʠʪʝʣʴʩʢʠʭ ʩʠʤʧʘʪʠʡ ʬʠʣʴʤ ʊʠʤʫʨʘ ɹʝʢʤʘʤʙʝʪʦʚʘ 

çʇʨʦʬʠʣʴè, 2018 ʛ.. ʉʤʘʨʪʬʦʥʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʲʝʤʢʘʭ, ʥʦ ʯʘʩʪʠʯʥʦ. ʆʥʠ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʛʘʜʞʝʪʳ ʥʝʦʪʜʝʣʠʤʘʷ ʯʘʩʪʴ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʊʝʭʥʦʣʦʛʠʠ ʜʝʣʘʶʪ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʦʩʪʫʧʥʝʝ. ʇʨʦʚʝʜʝʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʙʠʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʠ ʧʨʠʣʦʞʝʥʠʡ ʢʠʥʦʩʪʫʜʠʠ ʤʦʛʫʪ ʧʦʤʝʱʘʪʴʩʷ ʚ ʢʘʨʤʘʥʝ. ʉ ʧʦʷʚʣʝʥʠʝʤ 

ʚʠʜʝʦʩʝʨʚʠʩʦʚ ʩʲʝʤʢʘ ʥʘ ʪʝʣʝʬʦʥ ʜʘʚʥʦ ʧʝʨʝʰʣʘ ʠʟ ʨʘʟʨʷʜʘ ʣʶʙʠʪʝʣʴʩʢʦʡ ʚ 

ʧʦʣʫʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ: ʧʨʠ ʞʝʣʘʥʠʠ ʥʘ ʛʘʜʞʝʪ ʤʦʞʥʦ ʩʥʷʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʨʦʣʠʢ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ. 

  

https://www.kino-teatr.ru/kino/movie/hollywood/129123/annot/
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2.8. ɺʳʚʦʜʳ 

1. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ ʪʨʫʜʦʝʤʢʠʡ ʠ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʛʠʭ ʵʪʘʧʦʚ. 

ʇʨʠʜʫʤʳʚʘʥʠʝ ʠʜʝʠ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʪʨʫʜʥʝʡʰʠʭ ʵʪʘʧʦʚ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ 

ʵʪʘʧ ʩʦʟʜʘʥʠʷ ʩʮʝʥʘʨʠʷ: ʩʥʘʯʘʣʘ ʣʠʪʝʨʘʪʫʨʥʦʛʦ, ʟʘʪʝʤ ʨʝʞʠʩʩʝʨʩʢʦʛʦ. ʇʦʪʦʤ 

ʠʜʫʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ: ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʩʪʘʜʠʷ (ʥʫʣʝʚʘʷ ʠʣʠ ʧʨʝʧʨʦʜʘʢʰʥ), ʚ 

ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ ï ʨʘʟʨʘʙʦʪʢʘ ʨʘʩʢʘʜʨʦʚʢʠ, ʧʝʨʩʦʥʘʞʝʡ, ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ ʠ 

ʜʝʢʦʨʘʮʠʡ, ʟʘʧʠʩʴ ʘʢʪʝʨʦʚ, ʤʫʟʳʢʠ; ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ï ʧʨʦʠʟʚʦʜʩʪʚʦ 

(ʧʨʦʜʘʢʰʥ), ʪ.ʝ. ʩʲʝʤʦʯʥʳʡ ʧʨʦʮʝʩʩ, ʩʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʠ, ʩʙʦʨʢʘ ʩʮʝʥ, 

ʧʦʜʩʪʘʥʦʚʢʘ ʬʦʥʦʚ, ʩʧʝʮʵʬʬʝʢʪʳ; ʠ ʧʦʩʣʝʜʥʠʡ ʵʪʘʧ ï ʧʦʜʛʦʪʦʚʢʘ ʢ ʧʨʦʢʘʪʫ 

(ʧʦʩʪʧʨʦʜʘʢʰʥ), ʬʠʥʘʣʴʥʳʡ ʤʦʥʪʘʞ ʚʠʜʝʦ ʠ ʟʚʫʢʦʚʦʛʦ ʨʷʜʘ ʚ ʝʜʠʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ï ʢʠʥʦʧʨʦʜʫʢʪ. ʉʘʤʳʡ ʛʣʘʚʥʳʡ ʵʪʘʧ ï ʧʦʢʘʟ ʛʦʪʦʚʦʡ ʨʘʙʦʪʳ 

ʟʨʠʪʝʣʷʤ, ʧʦʪʦʤʫ ʯʪʦ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʚʝʩʪʥʦ, ʧʦʣʫʯʠʣʦʩʴ ʣʠ ʜʦʥʝʩʪʠ ʩʚʦʶ ʠʜʝʶ 

ʜʦ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʠ ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʠʤ ʧʦʥʨʘʚʠʪʩʷ. ʅʦ ʢʦʛʜʘ ʘʚʪʦʨʩʢʠʡ ʢʦʣʣʝʢʪʠʚ 

ʚʠʜʠʪ ʫʣʳʙʢʠ ʠ ʩʣʳʰʠʪ ʘʧʣʦʜʠʩʤʝʥʪʳ, ʪʦ ʧʨʠʭʦʜʠʪ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʮʝʣʴ ʚʩʝʡ 

ʜʦʣʛʦʡ ʨʘʙʦʪʳ ʜʦʩʪʠʛʥʫʪʘ. 

2. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʢʠʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ.  
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ɻʣʘʚʘ 3. ʈɸɿʈɸɹʆʊʂɸ ʆʅʃɸʁʅ ʂʋʈʉɸ 

3.1. ʏʪʦ ʪʘʢʦʝ ʦʥʣʘʡʥ ʢʫʨʩ 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʥʘʰʫ ʞʠʟʥʴ ʠ ʤʝʥʷʶʪ ʝʝ ʢʦʨʝʥʥʳʤ 

ʦʙʨʘʟʦʤ. ɽʩʣʠ ʜʦ ʧʘʥʜʝʤʠʠ ʤʥʦʛʠʝ ʪʦʣʴʢʦ ʩʣʳʰʘʣʠ ʦʙ ʜʠʩʪʘʥʮʠʦʥʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ, ʪʦ ʚʝʩʥʦʡ 2020 ʛʦʜʘ ʤʥʦʛʠʝ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʩ ʥʠʤ ʧʦʟʥʘʢʦʤʠʪʴʩʷ. 

ʆʥʣʘʡʥ ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʟʥʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, 

ʛʣʘʚʥʦʝ, ʯʪʦʙʳ ʙʳʣ ʜʦʩʪʫʧ ʢ ʀʥʪʝʨʥʝʪʫ. ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʜʝʦʬʦʨʤʘʪ: 

ʟʘʧʠʩʘʥʥʳʝ ʫʨʦʢʠ ʠʣʠ ʧʨʷʤʳʝ ʵʬʠʨʳ. ʀʥʦʛʜʘ ʢʫʨʩʳ ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʣʫʰʘʪʝʣʝʤ, ʥʘʧʨʠʤʝʨ, ʚʥʝʜʨʷʶʪʩʷ ʵʣʝʤʝʥʪʳ 

ʛʝʡʤʠʬʠʢʘʮʠʠ. ʊʘʢʦʡ ʬʦʨʤʘʪ ʧʦʢʘʟʘʣ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʢ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʜʝʪʝʡ ʦʪ ʜʦʰʢʦʣʴʥʠʢʦʚ ʜʦ ʩʪʘʨʰʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʪʘʢ ʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ. ɼʣʷ ʦʜʥʠʭ ʪʘʢʦʡ ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ, ʜʣʷ 

ʜʨʫʛʠʭ ʬʦʨʤʦʡ ʜʦʩʫʛʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʤʦʞʥʦ ʧʦʜʙʠʨʘʪʴ ʨʘʟʥʳʝ ʬʦʨʤʘʪʳ. 

ʂ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

¶ ɺʠʜʝʦʣʝʢʮʠʠ ï ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʟʘʧʠʩʠ, ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ 

ʠ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʦʙʳʯʥʦʝ ʚʠʜʝʦ. 

¶ ɺʝʙʠʥʘʨ ï ʚʩʪʨʝʯʘ ʫʯʝʥʠʢʦʚ ʠ ʧʝʜʘʛʦʛʘ ʥʘ ʦʥʣʘʡʥ-ʧʣʦʱʘʜʢʝ 

(ʦʙʳʯʥʦ Zoom ʠʣʠ Skype), ʧʦʭʦʞʝ ʥʘ ʦʙʳʯʥʳʡ ʫʨʦʢ. 

¶ ʆʥʣʘʡʥ-ʤʘʨʘʬʦʥ ï ʥʝʙʦʣʴʰʦʡ ʢʫʨʩ ʩ ʤʠʥʠ-ʫʨʦʢʘʤʠ. 

¶ ʆʥʣʘʡʥ-ʪʨʝʥʠʥʛ ï ʢʫʨʩ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠʣʠ ʥʘʚʳʢʦʚ. 

¶ ʆʥʣʘʡʥ-ʠʛʨʘ ï ʫʯʝʥʠʢ ʚʳʙʠʨʘʝʪ ʧʝʨʩʦʥʘʞʘ ʠ ʧʨʦʭʦʜʠʪ ʠʛʨʫ, ʛʜʝ ʥʘ 

ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʝʛʦ ʞʜʸʪ ʟʘʜʘʥʠʝ. 

¶ ʆʥʣʘʡʥ-ʩʝʤʠʥʘʨ ï ʢʘʢ ʠ ʦʙʳʯʥʳʡ, ʪʦʣʴʢʦ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʧʣʦʱʘʜʢʝ. 

¶ ʃʦʥʛʨʠʜʳ ð ʪʝʢʩʪʦʚʳʝ ʣʝʢʮʠʠ. 

¶ ʇʦʜʢʘʩʪʳ ï ʘʫʜʠʦʟʘʧʠʩʴ ʩ ʨʘʩʩʢʘʟʘʥʥʦʡ ʪʝʤʦʡ. 

¶ ʉʢʨʠʥʢʘʩʪʳ ï ʟʘʧʠʩʴ ʵʢʨʘʥʘ ʩ ʦʟʚʫʯʢʦʡ ʠʣʠ ʙʝʟ, ʦʙʫʯʘʶʱʝʝ ʚʠʜʝʦ. 
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3.2. ʇʣʘʪʬʦʨʤʳ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʥʣʘʡʥ-ʢʫʨʩʘ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʀʥʪʝʨʥʝʪ, ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʦʙʱʝʥʠʷ ʩʦ ʩʣʫʰʘʪʝʣʷʤʠ ʭʦʨʦʰʦ ʙʳ ʠʤʝʪʴ ʤʝʩʪʦ ʜʣʷ ʦʙʱʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʯʘʪ, ʘ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʘʪʝʨʠʘʣʦʚ ï ʭʨʘʥʠʣʠʱʝ. ɺʩʝ ʵʪʠ ʬʫʥʢʮʠʠ ʥʘ ʩʝʙʷ ʙʝʨʫʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʝʨʚʠʩʳ ʜʣʷ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ ʠ ʜʘʞʝ ʦʥʣʘʡʥ-h ʢʦʣ. ʅʘʡʪʠ ʢʫʨʩʳ ʜʣʷ 

ʩʝʙʷ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʠ ʥʘʨʘʙʦʪʢʠ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤ. ʋʩʣʦʚʥʦ ʠʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʦʙʳʯʥʦ ʠʤʝʝʪ ʠʥʪʝʛʨʘʮʠʶ ʩ 

ʧʣʘʪʝʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʀʊ-ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʦʤʧʘʥʠʷ Google ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʧʨʝʜʣʘʛʘʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ. ɺ 

ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʦʥʘ ʠʭ ʦʙʲʝʜʠʥʠʣʘ ʚ ʧʨʦʝʢʪ Google.Classroom. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʤʦʞʥʦ ʙʳʣʦ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʥʘ ʜʦʣʞʥʘ ʙʳʣʘ ʠʤʝʪʴ 

ʘʢʢʘʫʥʪ Google for education ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʜʦʤʝʥ. ʅʦ ʩ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʤʦʤʝʥʪʘ Google Classroom ʦʪʧʨʘʚʠʣʩʷ ʚ ʩʚʦʙʦʜʥʦʝ ʧʣʘʚʘʥʴʝ ʠ ʜʦʩʪʫʧʝʥ ʪʝʧʝʨʴ 

ʜʣʷ ʣʶʙʦʛʦ ʞʝʣʘʶʱʝʛʦ, ʫ ʢʦʪʦʨʦʛʦ ʝʩʪʴ ʘʢʢʘʫʥʪ Google. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʥʘʙʦʨ 

ʠʥʩʪʨʫʤʝʥʪʦʚ.  ɺ ʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʢʘʢ ʧʫʙʣʠʢʘʮʠʷ 

ʪʝʩʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʘʜʘʥʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʣʝʥʪʘ 

ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʪʝʩʪʦʚ ʥʝʪ ʚʩʪʨʦʝʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʥʦ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ Google.Form 

ʋʥʠʚʝʨʩʠʪʝʪʳ ʠ ʰʢʦʣʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʯʘʩʪʦ ʚʳʙʠʨʘʶʪ ʧʣʘʪʬʦʨʤʫ 

Moodle ï ɻʪʦ ʙʦʣʴʰʦʡ ʠ ʩʣʦʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʪʨʝʙʫʶʱʠʡ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʝʨʚʝʨʘ. 

MoodleCloud ï ʧʦʭʦʞʠʡ ʧʨʦʜʫʢʪ ʩ ʦʙʣʘʯʥʳʤ ʩʝʨʚʝʨʦʤ. 

ʂ ʧʣʶʩʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ, 

ʦʪʩʣʝʞʠʚʘʥʠʝ ʚʳʧʦʣʥʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʘʛʠʥʳ. 

ʂ ʤʠʥʫʩʘʤ ʩʣʦʞʥʦʩʪʴ ʚ ʠʟʫʯʝʥʠʠ ʠ ʚʳʩʦʢʠʝ ʩʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʋ MoodleCloud ʝʩʪʴ ʙʝʩʧʣʘʪʥʳʡ ʪʘʨʠʬ, ʥʘ ʥʝʤ ʜʦʤʝʥ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ 

mylittlesdo.moodlecloud.com, ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ 50 ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʝʩʪʴ ʨʝʢʣʘʤʘ. 
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ɼʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʩʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʣʘʪʬʦʨʤ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

GetCourse. ʉʘʤʳʤ ʧʦʧʫʣʷʨʥʳʡ ʠ ʦʙʲʝʤʥʳʡ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ ʦʥʣʘʡʥ-

ʩʝʨʚʠʩ. ʆʥ ʦʙʲʝʜʠʥʠʣ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʠʥʪʝʨʥʝʪ-ʦʙʨʘʟʦʚʘʥʠʷ. 

GetCourse ʠʣʠ ɻʝʪʂʫʨʩ ï ɻ ʪʦ ʦʥʣʘʡʥ ʩʝʨʚʠʩ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ ʠ ʟʘʨʘʙʘʪʳʚʘʪʴ. ʇʣʘʪʬʦʨʤʘ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʤʦʜʫʣʝʡ ʠ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʝʩʴ ʮʠʢʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʣʠʝʥʪʦʤ. 

1. ʆʙʫʯʝʥʠʝ. ʉʦʟʜʘʥʠʝ ʫʨʦʢʦʚ ʠ ʟʘʜʘʥʠʡ, ʧʨʦʚʝʨʢʘ ʦʪʚʝʪʦʚ 

2. ʉʘʡʪ ʠ CMS. ʉʦʟʜʘʥʠʝ ʣʝʥʜʠʥʛʦʚ ʥʘ ʦʩʥʦʚʝ ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ. 

ʉʘʡʪ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʙʣʦʛ, ʩʦʙʠʨʘʪʴ ʢʣʠʝʥʪʦʚ. 

3. ɺʝʙʠʥʘʨʳ. ʇʨʦʚʝʜʝʥʠʝ ʧʨʷʤʳʭ ʵʬʠʨʦʚ, ʪʘʢ ʠ ʘʚʪʦʚʝʙʠʥʘʨʦʚ ʩ 

ʵʤʫʣʷʮʠʝʡ ʧʨʷʤʦʛʦ ʵʬʠʨʘ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʫʯʘʩʪʥʠʢʦʚ. 

4. CRM ʠ ʧʨʦʜʘʞʠ. ʇʨʠʝʤ ʟʘʢʘʟʦʚ,  ʘʥʘʣʠʪʠʢʘ ʧʦ ʢʣʠʝʥʪʘʤ. 

5. ʇʨʠʝʤ ʧʣʘʪʝʞʝʡ. ʇʦʜʢʣʶʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ. 

6. ɹʨʝʥʜʠʨʦʚʘʥʠʝ. ʅʘʩʪʨʦʡʢʘ ʘʢʢʘʫʥʪʘ ʚ ʬʠʨʤʝʥʥʦʤ ʩʪʠʣʝ. 

7. ʈʘʩʩʳʣʢʠ. ʆʩʫʱʝʩʪʚʝʥʠʝ ʨʘʩʩʳʣʦʢ ʢʘʢ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʪʘʢ ʠ 

ʧʦ ʚʩʝʤ ʧʦʧʫʣʷʨʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʩʝʪʷʤ ʠ ʤʝʩʩʝʥʜʞʝʨʘʤ 

8. ɿʘʜʘʯʠ ʠ ʧʨʦʮʝʩʩʳ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʦʥʣʘʡʥ-h ʢʦʣʳ: ʦʪ ʘʚʪʦʚʦʨʦʥʦʢ ʜʦ ʢʦʣʣ-ʮʝʥʪʨʘ 

9. ʇʘʨʪʥʝʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ. ʋʯʝʪ ʨʘʙʦʪʳ ʩ ʧʘʨʪʥʝʨʘʤʧ. 

10.  ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ Chatium. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʧʣʘʪʬʦʨʤʳ GetCourse ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʦʞʥʳʡ ʠʥʪʝʨʬʝʡʩ, 

ʢʦʪʦʨʳʡ ʟʘ ʯʘʩʪʫʶ ʪʨʝʙʫʝʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʝʥʷʪʴ ʠʥʪʝʨʬʝʡʩ ʥʫʞʥʦ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʢʦʜʘʭ css. 

ʀʥʪʝʨʝʩʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʠʥʦʛʜʘ ʜʘʶʪ ʩʙʦʡ ʠ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʚ 

ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ. ɿʘʧʠʩʴ ʚʝʙʠʥʘʨʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʦʣʴʢʦ ʟʘʧʠʩʴ ʩʧʠʢʝʨʘ.  

ʇʨʠ ʚʭʦʜʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʯʝʨʝʟ ʩʦʮʩʝʪʠ ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʘʢʢʘʫʥʪ ʙʝʟ ʢʫʧʣʝʥʥʳʭ 

ʢʫʨʩʦʚ. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘ ʩʪʨʘʥʠʮʝ ʚʭʦʜʘ ʚ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʘʚʪʦʨʠʟʫʝʪʩʷ 

ʯʝʨʝʟ ʩʦʮʩʝʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʢʣʶʯʝʥʳ ʫ ʥʝʛʦ ʚ ʘʢʢʘʫʥʪʝ, ʪʦ ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ 
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ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʯʪʦʡ. ʀ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʯʝʥʠʢ ʧʦʧʘʜʘʝʪ ʥʝ ʚ 

ʩʚʦʡ ʢʘʙʠʥʝʪ ʩ ʢʫʧʣʝʥʥʳʤʠ ʢʫʨʩʘʤʠ, ʘ ʚ ʥʦʚʳʡ ʠ ʘʙʩʦʣʶʪʥʦ ʧʫʩʪʦʡ. ʕʪʦ 

ʜʦʩʪʘʚʣʷʝʪ ʥʝʫʜʦʙʩʪʚʘ. ʅʦ ʬʫʥʢʮʠʶ ʨʝʛʠʩʪʨʘʮʠʠ ʯʝʨʝʟ ʩʦʮʩʝʪʠ ʤʦʞʥʦ ʧʨʦʩʪʦ 

ʫʙʨʘʪʴ. ʇʨʠ ʚʩʝʭ ʥʝʜʦʯʝʪʘʭ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ ʫ ʥʝʛʦ ʥʝʪ ʧʦʢʘ ʢʦʥʢʫʨʝʥʪʦʚ, 

Stepik ï ʨʦʩʩʠʡʩʢʘʷ ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʣʘʛʘʝʪ ʧʣʘʪʥʳʡ ʠ ʙʝʩʧʣʘʪʥʳʡ 

ʪʘʨʠʬʳ. ɺ ʧʣʘʪʥʦʤ ʪʘʨʠʬʝ ʩʦʟʜʘʶʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʝ ʢʫʨʩʳ ʠʣʠ ʧʨʠʚʘʪʥʳʝ 

(ʟʘʢʨʳʪʳʝ) ʢʫʨʩʳ, ʙʝʩʧʣʘʪʥʳʡ ʪʘʨʠʬ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʦʣʴʢʦ ʦʪʢʨʳʪʳʝ ʢʫʨʩʳ. 

ʇʣʘʪʬʦʨʤʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʩʪʳ ʠ ʟʘʜʘʥʠʷ. 

ʀʟʥʘʯʘʣʴʥʦ ʧʣʘʪʬʦʨʤʘ ʩʦʟʜʘʚʘʣʘʩʴ ʜʣʷ ʢʫʨʩʦʚ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʥʦ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠ ʜʣʷ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ (ʨʠʩ. 3.1). 

 

ʈʠʩ. 3.1. ɺʥʝʰʥʠʡ ʚʠʜ ʧʣʘʪʬʦʨʤʳ Stepik 

 

ɸʥʪʠʊʨʝʥʠʥʛʠ ï ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʫʨʩʦʚ. ɽʝ ʠʥʪʝʨʬʝʡʩ 

ʥʝʩʢʦʣʴʢʦ ʥʘʧʦʤʠʥʘʝʪ ʠʥʪʝʨʬʝʡʩ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʢʦʥʪʘʢʪʝ (ʨʠʩ. 3.2). 

ʀʥʪʝʨʬʝʡʩ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʝʥ. ɽʩʪʴ ʢʨʫʛʣʦʩʫʪʦʯʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʚʝʨʩʠʷ ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ.  ʇʨʝʜʫʩʤʦʪʨʝʥ 

ʤʘʛʘʟʠʥ ʢʫʨʩʦʚ, ʧʦʜʢʣʶʯʝʥʠʝ ʢʘʩʩ. ɺʩʪʨʦʝʥʥʘʷ ʛʝʡʤʠʬʠʢʘʮʠʷ.   

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʧʣʘʪʬʦʨʤʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ, 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʩʪʦʚ, ʚʳʜʘʯʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʢʨʫʛʣʦʩʫʪʦʯʥʘʷ 

ʧʦʜʜʝʨʞʢʘ. 
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ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʝʙʠʥʘʨʦʚ ʥʘʜʦ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʦʨʦʥʥʠʝ ʩʝʨʚʠʩʳ. ʅʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʢʫʨʩʳ, ʪʦʣʴʢʦ ʚʠʜʝʦʟʘʧʠʩʠ, ʪʝʩʪʳ ʠ ʪʝʩʪʳ. ʆʛʨʘʥʠʯʝʥʠʝ ʥʘ ʦʙʲʝʤ ʭʨʘʥʠʤʳʭ 

ʬʘʡʣʦʚ. ʅʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ SEO-ʧʨʦʜʚʠʞʝʥʠʝ, 

 

 

ʈʠʩ. 3.2. ɺʥʝʰʥʠʡ ʚʠʜ ʧʣʘʪʬʦʨʤʳ  ɸʥʪʠʪʨʝʥʠʥʛʠ 

 

3.3. ʇʨʦʝʢʪ çʄʘʪʝʤɸʈʊʠʢʘè 

ʇʨʦʝʢʪ ʄʘʪʝʤɸʈʊʠʢʘ - ɻʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʩʫʛʘ ʜʣʷ ʜʝʪʝʡ ʠ ʨʦʜʠʪʝʣʝʡ. ʇʨʠ 

ʥʝʡʤʠʥʛʝ ʫʯʠʪʳʚʘʣʘʩʴ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʢʦʤʧʘʥʠʠ. ɺ ʦʩʥʦʚʝ ʣʝʞʘʪ ʟʘʥʷʪʠʷ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠ ʨʘʟʚʠʪʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʠ ʢʨʝʘʪʠʚʥʦʩʪʠ, ʵʪʦ 

ʥʝʢʘʷ ʪʦʯʢʘ ʩʦʝʜʠʥʝʥʠʷ ʠʥʪʫʠʮʠʠ ʠ ʣʦʛʠʢʠ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʬʠʨʤʝʥʥʦʛʦ ʩʪʠʣʷ ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʳ ʜʚʘ ʮʚʝʪʘ: ʧʦʟʠʪʠʚʥʳʡ 

ʦʨʘʥʞʝʚʳʡ ʠ ʩʠʥʠʡ, ʢʦʪʦʨʳʡ ʧʨʝʜʘʝʪ ʩʧʦʢʦʡʩʪʚʠʝ ʠ ʫʚʝʨʝʥʥʦʩʪʴ. ɺ ʢʘʯʝʩʪʚʝ 

ʬʦʨʤ ʜʣʷ ʣʦʛʦʪʠʧʘ ʟʘ ʙʘʟʫ ʚʟʷʪ ʢʨʫʛ, ʢʦʪʦʨʳʡ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩʦ ʩʧʦʢʦʡʩʪʚʠʝʤ ʠ 

ʥʘʜʝʞʥʦʩʪʴʶ. ɺʪʦʨʘʷ ʬʠʛʫʨʘ, ʨʦʤʙ, ʦʙʣʘʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʠ 

ʩʦʜʝʨʞʠʪ ʫʛʣʳ. ɺʤʝʩʪʝ ʵʪʠ ʬʦʨʤʳ ʩʦʝʜʠʥʷʶʪʩʷ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ 

ʤʦʥʦʢʦʤʧʦʟʠʮʠʶ, ʥʘʧʦʤʠʥʘʶʱʫʶ ʛʦʣʦʚʫ ʚ ʰʘʧʢʝ ʤʘʛʠʩʪʨʘ.  ɺ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʛʦ ʰʨʠʬʪʘ ʙʳʣ ʚʳʙʨʘʥ Inter ï ʩʦʚʨʝʤʝʥʥʳʡ, ʣʘʢʦʥʠʯʥʳʡ, ʙʝʟ ʟʘʩʝʯʝʢ 

(ʨʠʩ. 3.3). 
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ʈʠʩ. 3.3. ʃʦʛʦʪʠʧ ʧʨʦʝʢʪʘ 

 

ɼʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʟʥʘʢ, ʰʘʧʢʘ, ʰʘʙʣʦʥʳ 

ʜʣʷ ʧʦʩʪʦʚ (ʨʠʩ. 3.4, 3.5). ʊʘʢ ʞʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʵʩʢʠʟ ʧʨʠʤʝʥʝʥʠʷ ʬʠʨʤʝʥʥʦʛʦ 

ʩʪʠʣʷ ʥʘ ʧʝʯʘʪʥʳʭ ʥʦʩʠʪʝʣʷʭ (ʨʠʩ. 3.6). 

 

 

ʈʠʩ. 3.4. ʕʣʝʤʝʥʪʳ ʜʣʷ ʦʬʦʨʤʣʝʥʠʝ ʩʪʨʘʥʠʮʳ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ 
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ʈʠʩ. 3.5. ʇʨʠʤʝʨʳ ʦʬʦʨʤʣʝʥʠʷ ʧʦʩʪʦʚ 

 

ʈʠʩ. 3.6. ʌʠʨʤʝʥʥʳʡ ʩʪʠʣʴ ʥʘ ʪʝʢʩʪʠʣʴʥʳʭ ʧʝʯʘʪʥʳʭ ʥʦʩʠʪʝʣʷʭ 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʙʨʘʪʴ ʥʘ ʢʫʨʩ ʩʣʫʰʘʪʝʣʝʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʣʝʥʜʠʥʦʚʘʷ 

ʩʪʨʘʥʠʮʘ. ɿʘʜʘʯʘ ʜʘʥʥʦʡ ʚʝʙ-ʩʪʘʥʠʮʳ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦ ʧʨʦʜʫʢʪʝ ʠ ʩʦʙʠʨʘʪʴ 

ʟʘʷʚʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʦʥʣʘʡʥ-ʢʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʦʚ Tilda 

(ʨʠʩ. 3.7). 

 

ʈʠʩ. 3.7. ɺʥʝʰʥʠʡ ʚʠʜ ʩʘʡʪʘ 

ʅʘ ʣʝʥʜʠʥʛʦʚʦʡ ʩʪʨʘʥʠʮʝ ʩʦʜʝʨʞʠʪʩʷ ʦʧʠʩʘʥʠʝ ʢʫʨʩʘ, ʧʨʠʤʝʨʳ ʨʘʙʦʪ, 

ʦʪʟʳʚʳ, ʪʘʨʠʬʥʳʝ ʧʣʘʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʚʪʦʨʘ ʢʫʨʩʘ ʠ ʬʦʨʤʘ ʜʣʷ ʟʘʧʠʩʠ 

(ʨʠʩ. 3.8). 
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ʈʠʩ. 3.8. ʃʝʥʜʠʥʛʦʚʘʷ ʩʪʨʘʥʠʮʘ ʢʫʨʩʘ 

3.4. ʉʮʝʥʘʨʠʡ ʢʫʨʩʘ 

ʂʫʨʩ çʊʚʦʡ ʧʝʨʚʳʡ ʤʫʣʴʪʬʠʣʴʤè ʨʘʩʩʯʠʪʘʥ ʥʘ ʜʝʪʝʡ 9-16 ʣʝʪ. ɿʘ ʚʨʝʤʷ 

ʢʫʨʩʘ ʩʣʫʰʘʪʝʣʠ ʟʥʘʢʦʤʷʪʩʷ ʩ ʪʝʦʨʠʝʡ ʠ ʚʳʧʦʣʥʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ. 

ɸʥʠʤʘʮʠʦʥʥʳʡ ʜʠʟʘʡʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʩʦʟʜʘʥʠʝ 

ʚʠʜʝʦʢʦʤʧʦʟʠʮʠʡ ʥʘ ʦʩʥʦʚʝ ʬʦʪʦʛʨʘʬʠʡ ï ʩʪʦʧ-ʤʦʫʰʝʥ (ʠʣʠ ʧʦʢʘʜʨʦʚʘʷ) 

ʘʥʠʤʘʮʠʷ. ʕʪʘ ʫʚʣʝʢʘʪʝʣʴʥʘʷ ʪʚʦʨʯʝʩʢʘʷ ʙʣʘʛʦʜʘʨʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ 

ʚʦʦʙʨʘʞʝʥʠʝ, ʚʢʫʩ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʦʙʨʘʙʦʪʢʠ 

ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʡ, ʚʠʜʝʦʤʘʪʨʠʘʣʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʥʘ ʙʘʟʝ ʢʦʤʧʣʝʢʩʘ 

ʠʩʭʦʜʥʳʭ. ɻʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʦʙʣʝʛʯʘʶʪ 

ʜʘʥʥʫʶ ʟʘʜʘʯʫ. ʌʫʥʢʮʠʦʥʘʣ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʧʦʥʷʪʝʥ 
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ʠ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʝʥ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʦʙʳʯʥʦʡ ʞʠʟʥʠ. 

ʆʙʫʯʘʶʱʠʝʩʷ ʧʨʦʡʜʫʪ ʚʝʩʴ ʮʠʢʣ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ: ʦʪ ʧʨʦʩʪʳʭ 

ʜʝʡʩʪʚʠʡ ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʜʝʣʝʥʠʝʤ, ʦʢʨʘʰʠʚʘʥʠʝʤ ʦʙʲʝʢʪʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʙʦʣʝʝ 

ʩʣʦʞʥʳʤʠ ʪʨʫʜʦʝʤʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʪʠʣʠʟʘʮʠʠ, ʤʘʩʢʠʨʦʚʢʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ 

ʪ.ʜ. ʬʨʘʛʤʝʥʪʦʚ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʣʦʷʭ ʩʦʚʦʢʫʧʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʠ ʦʪʯʝʪʥʳʤ ʧʨʦʝʢʪʦʤ ʩʪʘʥʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʚʳʧʦʣʥʝʥʥʳʡ ʘʥʠʤʘʮʠʦʥʥʳʡ ʨʦʣʠʢ ʥʘ ʪʝʤʫ çʆʙʱʝʨʦʩʩʠʡʩʢʠʡ ʧʨʘʟʜʥʠʢè. 

ʆʙʫʯʘʶʱʠʤʩʷ ʙʫʜʝʪ ʜʘʥʦ ʟʘʜʘʥʠʝ ʧʨʠʜʫʤʘʪʴ, ʣʦʛʠʯʥʦ ʦʙʲʷʩʥʠʪʴ ʠ ʘʢʢʫʨʘʪʥʦ, 

ʢʨʘʩʠʚʦ, ʫʤʝʩʪʥʦ ʦʬʦʨʤʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʘʥʠʤʠʨʦʚʘʥʥʳʡ 

ʨʦʣʠʢ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʚʳʙʨʘʥʥʦʡ ʜʘʪʝ ʧʨʘʟʜʥʠʯʥʦʛʦ ʜʥʷ, ʠʩʧʦʣʴʟʫʷ ʩʨʝʜʩʪʚʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʝʜʘʢʪʦʨʘ. ʇʨʦʝʢʪʳ ʙʫʜʝʪ ʧʦʢʘʟʘʥʳ ʚ ʨʘʤʢʘʭ "ʌʝʩʪʠʚʘʣʷ 

ʘʥʠʤʘʮʠʠ", ʘ ʣʫʯʰʠʝ ʨʘʙʦʪʳ ʦʪʧʨʘʚʣʝʥʳ ʥʘ ʢʦʥʢʫʨʩʳ, ʥʘʧʨʠʤʝʨ "ʀʥʞʝʥʝʨʥʳʡ 

ʩʪʘʨʪ", ʛʜʝ ʫʯʘʩʪʥʠʢʠ ʩʤʦʛʫʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʣʘʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ 

ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʠʭ ʟʘʤʳʩʣʦʚ, ʧʦʢʘʟʳʚʘʶʪ 

ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʥʘʚʳʢʘʤʠ. 

ʎʝʣʴ. ʇʦʣʫʯʠʪʴ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʘʚʪʦʨʩʢʠʭ ʢʦʤʧʦʟʠʮʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʘʭ ʠ ʦʬʦʨʤʣʝʥʠʝ ʪʚʦʨʯʝʩʢʠʭ ʨʘʙʦʪ ʜʣʷ ʫʯʘʩʪʠʷ ʚ 

ʢʦʥʢʫʨʩʘʭ. 

ɿʘʜʘʯʠ 

- ʀʟʫʯʝʥʠʝ ʦʩʥʦʚ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʦʟʠʮʠʠ. 

- ʀʟʫʯʝʥʠʝ ʤʦʥʪʘʞʥʳʭ ʧʨʘʚʠʣ. 

- ɿʥʘʢʦʤʩʪʚʦ ʩ ʤʝʪʦʜʘʤʠ ʦʙʨʘʙʦʪʢʠ ʬʦʪʦ ʠ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʘ  (ʮʝʣʠʢʦʤ 

ʠ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ). 

- ʀʟʫʯʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʤʥʦʛʦʩʣʦʡʥʦʩʪʠ. 

- ʀʟʫʯʝʥʠʝ ʧʦʜʭʦʜʦʚ ʢ ʨʘʙʦʪʝ ʩ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ï ʦʩʥʦʚʳ 

ʪʠʧʦʛʨʘʬʠʢʠ. 

- ʆʩʚʦʝʥʠʝ ʨʘʙʦʪʳ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʨʝʜʘʢʪʦʨʝ. 
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- ɸʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʠ ʫʩʣʦʚʠʡ ʚʳʧʦʣʥʝʥʠʷ, ʧʦʠʩʢ ʥʫʞʥʳʭ 

ʨʝʰʝʥʠʡ, ʚʢʣʶʯʘʷ ʪʚʦʨʯʝʩʢʠʡ ʧʦʠʩʢ ʠ ʧʦʜʙʦʨ ʘʣʛʦʨʠʪʤʘ ʚʳʧʦʣʥʝʥʠʷ ʤʘʢʝʪʘ. 

- ɿʥʘʢʦʤʩʪʚʦ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʠʟʘʡʥʝʨʩʢʠʤʠ ʧʦʥʷʪʠʷʤʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʣʠʯʥʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

- ʈʘʟʚʠʪʠʝ ʚʦʦʙʨʘʞʝʥʠʷ, ʚʢʫʩʘ ʠ ʦʧʪʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. 

- ʉʦʩʪʘʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ çʧʦʨʪʬʝʣʷè ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʨʘʙʦʪʳ: ʛʘʜʞʝʪʦʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

- ʈʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʩʦʟʜʘʥʠʷ ʘʥʠʤʠʨʦʚʘʥʥʳʭ ʨʦʣʠʢʦʚ. 

- ʈʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʧʝʨʝʜ 

ʘʫʜʠʪʦʨʠʝʡ. 

- ɺʦʩʧʠʪʘʥʠʝ ʪʝʨʧʝʣʠʚʦʛʦ ʢʨʦʧʦʪʣʠʚʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʣʦʞʥʳʤ 

ʟʘʜʘʯʘʤ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. 

- ɺʦʩʧʠʪʘʥʠʝ ʘʢʢʫʨʘʪʥʦʩʪʠ, ʯʫʚʩʪʚʘ ʤʝʨʳ ʠ ʛʘʨʤʦʥʠʠ. 

- ɺʦʩʧʠʪʘʥʠʝ ʯʫʚʩʪʚʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʨʝʟʫʣʴʪʘʪ. 

- ɺʦʩʧʠʪʘʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ 

ʬʠʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ. 

ɺʦʟʨʘʩʪ ʜʝʪʝʡ 9-16 ʣʝʪ. 

ʂʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʚ ʛʨʫʧʧʝ 12-14 ʯʝʣʦʚʝʢ ʥʘ ʦʯʥʳʭ ʟʘʥʷʪʠʷʭ, ʜʦ 100 ʥʘ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʉʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ. ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 28 ʯʘʩʦʚ 

ʇʣʘʥʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦ ʠʪʦʛʘʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʝʪʠ ʙʫʜʫʪ: 

ɿʥʘʪʴ: 

- ʇʦʜʭʦʜʳ ʢ ʦʙʨʘʙʦʪʢʝ ʬʦʪʦ ʠ ʚʠʜʝʦ ʤʘʪʨʠʘʣʘ. 

- ʉʧʦʩʦʙʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʧʫʪʝʤ ʢʦʣʣʘʞʠʨʦʚʘʥʠʷ. 

- ʄʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʠʟʦʙʨʘʞʝʥʠʷ. 

- ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ. 

ʋʤʝʪʴ: 

-  ʈʘʙʦʪʘʪʴ ʩ ʨʘʟʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʡ 

- ɺʳʧʦʣʥʷʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʲʝʤʢʠ ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʢʘʜʨʦʚʢʠ 
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- ʅʘʩʪʨʘʠʚʘʪʴ ʮʚʝʪʘ ʠ ʨʘʙʦʪʘʪʴ ʩ ʮʚʝʪʦʢʦʨʨʝʢʮʠʝʡ 

- ɺʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ: ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʩʤʝʰʠʚʘʥʠʝ, ʢʦʣʣʘʞʠʨʦʚʘʥʠʝ, ʤʘʩʢʠʨʦʚʢʘ, ʩʪʠʣʠʟʘʮʠʷ, ʨʝʪʫʰʴ, 

ʦʙʨʘʙʦʪʢʘ ʬʠʣʴʪʨʘʤʠ. 

- ʉʦʭʨʘʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʧʦʜʭʦʜʷʱʝʤ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʘ ʨʘʟʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ. 

- ɿʘʱʠʱʘʪʴ ʠʪʦʛʦʚʳʡ ʤʘʢʝʪ, ʦʧʠʩʳʚʘʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʟʘʤʳʩʝʣ ʠ ʚʩʝ 

ʵʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

 ʌʦʨʤʳ ʢʦʥʪʨʦʣʷ ʠ ʧʦʜʚʝʜʝʥʠʷ ʠʪʦʛʦʚ. ɺ ʢʦʥʮʝ ʢʘʞʜʦʡ ʪʝʤʳ ʧʨʦʚʦʜʠʪʩʷ 

ʩʦʚʤʝʩʪʥʳʡ ʬʣʵʰ-ʙʵʢ ʧʦ ʧʨʦʡʜʝʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʚ ʬʦʨʤʝ ʜʠʘʣʦʛʘ ʠ ʨʘʟʙʦʨ ʚʩʝʭ 

ʪʨʫʜʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʣʠ ʧʨʠ ʦʩʚʦʝʥʠʠ ʤʘʪʝʨʠʘʣʘ. 

ɺʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, 

ʨʘʟʙʠʨʘʶʪʩʷ ʢʘʢ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʨʷʜʢʝ, ʪʘʢ ʚ ʬʦʨʤʝ ʩʦʚʤʝʩʪʥʦʛʦ 

ʦʙʩʫʞʜʝʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʚʝʨʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʧʦʜʚʝʜʝʥʠʷ ʠʪʦʛʦʚ: 

ʦʧʨʦʩʳ, ʧʨʝʟʝʥʪʘʮʠʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʦʨʝʚʥʦʚʘʥʠʷ ʩʨʝʜʠ 

ʫʯʘʩʪʥʠʢʦʚ ʛʨʫʧʧʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ. 
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ʋʏɽɹʅʆ-ʊɽʄɸʊʀʏɽʉʂʀʁ ʇʃɸʅ 

ʂʫʨʩ ʩʪʨʦʠʪʩʷ ʩʦʛʣʘʩʥʦ ʧʣʘʥʫ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʣʘʥ 

ˉ 

ʧ/ʧ 
ʅʘʟʚʘʥʠʝ ʨʘʟʜʝʣʘ, ʪʝʤʳ ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʌʦʨʤʳ ʘʪʪʝʩʪʘʮʠʠ 

(ʢʦʥʪʨʦʣʷ)  

ʧʦ ʨʘʟʜʝʣʘʤ 
ɺʩʝʛʦ ʊʝʦʨʝʪʠ

ʯʝʩʢʠʭ 

ʇʨʘʢʪʠʯ

ʝʩʢʠʭ 

1 ɺʚʦʜʥʦʝ ʟʘʥʷʪʠʝ.  

ʆʙʟʦʨ ʢʫʨʩʘ. 

ɿʘʜʘʥʠʝ: ʆʞʠʚʰʘʷ 

ʢʘʨʪʠʥʘ ʚ ʪʝʭʥʠʢʝ ʧʦʢʘʜʨʦʚʦʡ 

ʘʥʠʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʠʣʦʞʝʥʠʷ 

2 1 1 ʧʨʝʟʝʥʪʘʮʠʷ  

ʚʠʜʝʦ 

2 ʀʩʪʦʨʠʷ ʠ ʚʠʜʳ 

ʘʥʠʤʘʮʠʷ. 

ɿʘʜʘʥʠʝ: ʀʟʤʝʥʝʥʠʝ 

ʵʤʦʮʠʡ ʫ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ 

2 1 1 ʧʨʝʟʝʥʪʘʮʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ 

3 ʆʩʥʦʚʳ ʩʮʝʥʘʨʥʦʛʦ 

ʤʘʩʪʝʨʩʪʚʘ. 

ɿʘʜʘʥʠʝ: ʨʘʟʨʘʙʦʪʢʘ 

ʩʮʝʥʘʨʠʷ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʤʫʣʴʪʬʠʣʴʤʘ 

2 1 1 ʧʨʝʟʝʥʪʘʮʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ 

4 ɿʚʫʢ ʚ ʘʥʠʤʘʮʠʠ. 

ɿʘʜʘʥʠʝ: ʉʦʟʜʘʥʠʝ 

ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʜʣʷ 

ʚʠʜʝʦʨʦʣʠʢʘ ʥʘ ʦʩʥʦʚʝ 

ʬʦʪʦʛʨʘʬʠʠ 

2 1 1 ʧʨʝʟʝʥʪʘʮʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ 

5 ʊʠʪʨʳ ʠ ʟʘʩʪʘʚʢʘ. 
ɿʘʜʘʥʠʝ: ʉʦʟʜʘʥʠʝ ʬʦʨʤʣʝʥʠʝ 

ʨʘʙʦʪʳ ʪʠʪʨʘʤʠ 

2 1 3 ʧʨʝʟʝʥʪʘʮʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ 

 ʀʪʦʛʦ 10 5 5  

 

ʊʝʤʘ 1. ɺʚʦʜʥʦʝ ʟʘʥʷʪʠʝ. ʆʙʟʦʨ ʢʫʨʩʘ 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. ʇʨʝʟʝʥʪʘʮʠʷ ʢʫʨʩʘ, ʧʨʠʤʝʨʳ ʨʘʙʦʪ, ʦʙʟʦʨ 

ʧʨʠʣʦʞʝʥʠʡ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʨʠʝʤʦʚ, ʦʩʥʦʚʳ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʭʦʣʩʪʝ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʠ ʥʘ ʪʝʤʫ çʆʞʠʚʘʷ ʢʘʨʪʠʥʘè. 

 

ʊʝʤʘ 2. ʀʩʪʦʨʠʷ ʠ ʚʠʜʳ ʘʥʠʤʘʮʠʠ 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. ɿʥʘʢʦʤʩʪʚʦ ʩ ʠʩʪʦʨʠʝʡ ʠ ʚʠʜʘʤʠ ʘʥʠʤʘʮʠʠ, ʦʙʟʦʨ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʥʪʘʞʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʠʜʝʦ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʠ ʧʨʦʭʦʜʢʠ ʯʝʣʦʚʝʢʘ. 
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ʊʝʤʘ 3. ʆʩʥʦʚʳ ʩʮʝʥʘʨʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. ɿʥʘʢʦʤʩʪʚʦ ʩ ʦʩʥʦʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʩʮʝʥʘʨʠʝʚ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. ʉʦʟʜʘʥʠʝ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʠ ʨʝʞʠʩʩʝʨʩʢʦʛʦ ʩʮʝʥʘʨʠʷ. 

 

ʊʝʤʘ 4. ɿʚʫʢ ʚ ʘʥʠʤʘʮʠʠ 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. ɿʥʘʢʦʤʩʪʚʦ ʩ ʬʠʟʠʢʦʡ ʟʚʫʢʘ, ʪʠʧʳ ʟʚʫʢʦʚ, 

ʟʥʘʢʦʤʩʪʚʦ ʩ ʨʝʜʘʢʪʦʨʦʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʚʫʢʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ.  ʉʦʟʜʘʥʠʝ ʚʠʜʝʦʢʦʤʧʦʟʠʮʠʠ  ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʯʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

 

ʊʝʤʘ 5. ɿʘʩʪʘʚʢʘ ʠ ʪʠʪʨʳ 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʪʠʧʦʛʨʘʬʠʢʠ, ʚʠʜʳ ʰʨʠʬʪʦʚ, 

ʧʨʘʚʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʈʘʙʦʪʘ ʩʦ ʰʨʠʬʪʘʤʠ ʚ ʚʠʜʝʦʨʝʜʘʢʪʦʨʘʭ 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. ʉʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʘʥʠʤʘʮʠʦʥʥʦʛʦ ʨʦʣʠʢʘ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʚʫʢʦʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ, ʦʬʦʨʤʣʝʥʠʝ ʛʦʪʦʚʦʡ ʨʘʙʦʪʳ ʪʠʪʨʘʤʠ. 

 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ 

1. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ɿʘʥʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʬʦʨʤʝ ʣʝʢʮʠʡ, ʦʙʩʫʞʜʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʜʝʪʴʤʠ ʚ ʫʯʝʙʥʳʭ ʛʨʫʧʧʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ: 

ʩʣʦʚʝʩʥʳʡ, ʫʯʝʙʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʠ ʠʛʨʦʚʦʡ ʤʝʪʦʜ. 

ʄʝʪʦʜ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʟʘʜʘʥʠʷ. ɺʳʧʦʣʥʝʥʠʝ ʯʝʪʢʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʳ, ʥʘʧʨʠʤʝʨ, ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ 

ʦʧʠʩʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. 

ɻʨʫʧʧʦʚʦʡ ʤʝʪʦʜ (ʤʠʥʠ-ʛʨʫʧʧʳ). ʉʦʟʜʘʥʠʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʘ. 

ʈʘʟʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. 

 ʄʝʪʦʜ ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʧʝʨʥʠʯʝʩʪʚʘ. ʇʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ: ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʜʘʥʥʳʤ 

ʫʩʣʦʚʠʷʤ. 
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ʉʣʦʚʝʩʥʳʡ ʤʝʪʦʜ. ʈʘʩʩʢʘʟ, ʙʝʩʝʜʘ, ʦʧʠʩʘʥʠʝ, ʨʘʟʙʦʨ, ʣʝʢʮʠʷ, 

ʠʥʩʪʨʫʢʪʠʨʦʚʘʥʠʝ, ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʝ. 

ʄʝʪʦʜ ʥʘʛʣʷʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɼʝʤʦʥʩʪʨʘʮʠʷ ʛʦʪʦʚʳʭ ʨʘʙʦʪ, ʪʝʭʥʠʢ ʠ 

ʧʨʠʝʤʦʚ ʨʘʙʦʪʳ. 

ʄʝʪʦʜ ʨʝʣʘʢʩʘʮʠʠ. ɺʳʧʦʣʥʝʥʠʝ ʛʠʤʥʘʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʬʠʟʢʫʣʴʪ-

ʧʘʫʟʘ) ʜʣʷ ʩʥʷʪʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʰʝʡʥʳʝ ʦʪʜʝʣʳ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʧʘʣʴʮʳ ʨʫʢ, 

ʪʘʟʦʙʝʜʨʝʥʥʳʡ ʩʫʩʪʘʚ, ʤʳʰʮʳ ʩʧʠʥʳ. 

ɼʠʩʢʫʩʩʠʷ. ʉʤʳʩʣ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʦʙʤʝʥʝ ʚʟʛʣʷʜʘʤʠ ʧʦ ʟʘʜʘʥʥʦʡ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ, ʪʚʦʨʯʝʩʢʦʡ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝ. ʉ ʧʦʤʦʱʴʶ ʜʠʩʢʫʩʩʠʠ, 

ʦʙʫʯʘʶʱʠʝʩʷ, ʫʢʨʝʧʣʷʶʪʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʤʥʝʥʠʠ, ʫʯʘʪʩʷ ʝʛʦ ʦʪʩʪʘʠʚʘʪʴ 

 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʦʯʝʥʴ ʚʘʞʥʘ ʧʦʜʛʦʪʦʚʢʘ ʢ ʥʠʤ, 

ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʙʦʪʳ, ʧʦʜʛʦʪʦʚʢʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ ʠ 

ʩʘʤʦʧʦʜʛʦʪʦʚʢʝ ʧʝʜʘʛʦʛʘ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʦʜʫʤʳʚʘʝʪʩʷ ʚʚʦʜʥʘʷ, ʦʩʥʦʚʥʘʷ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʘʷ ʯʘʩʪʠ 

ʟʘʥʷʪʠʡ; ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʦʪʤʝʯʘʶʪʩʷ ʥʦʚʳʝ ʪʝʨʤʠʥʳ 

ʠ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʨʘʟʲʷʩʥʠʪʴ ʦʙʫʯʘʶʱʠʤʩʷ, ʚʳʜʝʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ, ʥʘʤʝʯʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʩʝʜʳ ʠʣʠ ʨʘʩʩʢʘʟʘ, ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ 

ʥʘʛʣʷʜʥʳʝ ʧʦʩʦʙʠʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʧʦʜʙʠʨʘʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʯʝʨʪʝʞʠ, ʰʘʙʣʦʥʳ (ʚ ʥʝʦʙʭʦʜʠʤʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʢʦʤʧʣʝʢʪʦʚ). 

ɺ ʢʦʥʮʝ ʟʘʥʷʪʠʷ, ʧʦʩʣʝ ʩʙʦʨʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ, ʦʙʫʯʘʶʱʠʝʩʷ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʝʝ ʠ ʜʘʶʪ ʦʮʝʥʢʫ ʧʨʦʛʨʘʤʤʝ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ: 

ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ, ʦʪʜʝʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʧʦʩʣʝ ʯʝʛʦ 

ʨʘʙʦʪʳ ʨʘʟʙʠʨʘʶʪʩʷ ʠ ʜʝʪʘʣʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʢʦʥʩʪʨʫʢʪʦʨ. 

 

2. ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʨʥʦʝ ʧʦʤʝʱʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʭʦʨʦʰʦ ʦʩʚʝʱʝʥʦ ʠ ʦʙʦʨʫʜʦʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʡ ʤʝʙʝʣʴʶ: 
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ʩʪʦʣʳ, ʩʪʫʣʴʷ, ʢʦʤʧʴʶʪʝʨʳ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʛʨʘʬʠʯʝʩʢʠʤʠ ʧʘʢʝʪʘʤʠ, 

ʧʣʘʥʰʝʪʳ, ʩʢʘʥʝʨʳ ʠ ʧʨʠʥʪʝʨʳ, ʜʣʷ ʚʳʚʦʜʘ ʚ ʧʝʯʘʪʴ ʮʚʝʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɼʣʷ 

ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʛʣʷʜʥʦʛʦ ʠ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʊʉʆ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ: 

1. ʂʦʤʧʴʶʪʝʨʳ 

2. ʇʣʘʥʰʝʪʳ Wacom 

3. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (Adobe Photoshop CC, Adobe Piemer, 

MovAvi Microsoft Office) 

4. ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (Windows) 

5. ʀʥʪʝʨʥʝʪ 

6. ʇʨʠʥʪʝʨ, ʢʘʨʪʨʠʜʞʠ, ʙʫʤʘʛʘ 

7. ʇʨʦʝʢʪʦʨ ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ 

8. ʕʢʨʘʥ ʜʣʷ ʧʨʦʝʢʪʦʨʘ 

 

3.5. ɻʦʪʦʚʳʡ ʢʫʨʩ 

ʈʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʚ ʎʝʥʪʨʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈɻʋ ʠʤ. ɸ.ʅ. ʂʦʩʳʛʠʥʘ. ʅʘ ʙʘʟʝ ʎʊʇʆ ʫʞʝ ʧʨʦʭʦʜʠʪ ʦʯʥʳʡ ʢʫʨʩ 

çʃʝʛʦ-ʘʥʠʤʘʮʠʷè ʩ ʜʝʢʘʙʨʷ 2017 ʛʦʜʘ. ʉ ʘʧʨʝʣʷ 2020 ʛʦʜʘ ʧʨʦʚʦʜʠʪʩʷ ʦʥʣʘʡʥ 

ʢʫʨʩ çʉʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʷ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭè. 

ɺ ʤʘʝ 2022 ʛʦʜʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʝʨʚʳʡ ʧʦʪʦʢ ʦʙʥʦʚʣʝʥʥʦʛʦ ʢʫʨʩʘ ʩ 

ʥʘʟʚʘʥʠʝʤ çʄʫʣʴʪʬʠʣʴʤ ʟʘ 7 ʜʥʝʡè, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘ ɸʥʪʠʊʨʝʥʠʥʛʠ (ʨʠʩ. 3.9), ʪʘʨʠʬ çʃʶʙʠʪʝʣʴè, ʪʘʢ ʥʘ ʢʫʨʩ 

ʙʳʣʦ ʟʘʧʠʩʘʥʦ 72 ʯʝʣʦʚʝʢʘ, ʘ ʪʘʨʠʬ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩʦ 100 ʘʢʪʠʚʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʊʘʢ ʞʝ ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʩʪʘʤʠ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʠʤʝʥʥʦʡ ʥʦʤʝʨʥʦʡ ʩʝʨʪʠʬʠʢʘʪ ʦʙ 

ʦʢʦʥʯʘʥʠʠ ʢʫʨʩʘ. 

ʂʫʨʩ ʩʦʜʝʨʞʘʣ 5 ʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ: 

1. ɺʠʜʳ ʘʥʠʤʘʮʠʠ 

2. ʆʩʥʦʚʳ ʩʮʝʥʘʨʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ 
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3. ʇʨʘʚʠʣʘ ʩʲʝʤʢʠ 

4. ʇʨʘʚʠʣʘ ʤʦʥʪʘʞʘ 

5. ʉʧʝʮʵʬʬʝʢʪʳ ʠ ʪʠʪʨʳ 

ʀ ʪʝʤʘ ʜʣʷ ʚʳʛʨʫʟʢʠ ʠ ʨʘʟʙʦʨʘ ʠʪʦʛʦʚʦʡ ʨʘʙʦʪʳ. 

 

ʈʠʩ. 3.9. ʊʝʤʳ ʢʫʨʩʘ ʥʘ ʧʣʘʪʬʦʨʤʝ ɸʥʪʠʊʨʝʥʠʥʛʠ 

ʂʘʞʜʘʷ ʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʢʦʚ ʩ ʪʝʢʩʪʦʚʳʤ ʦʧʠʩʘʥʠʝʤ ʠʣʠ 

ʚʠʜʝʦ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 17 ʤʠʥʫʪ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʠʷ ʦʙʫʯʘʶʱʠʤʩʷ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʣʠ ʚʳʧʦʣʥʠʪʴ ʪʝʩʪ, ʠʣʠ ʥʘʧʠʩʘʪʴ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʧʦʣʝ ʦʪʚʝʪ, ʠʣʠ 

ʚʳʣʦʞʠʪʴ ʘʥʠʤʘʮʠʶ. 

ɼʣʷ ʢʫʨʩʘ ʧʦʜʥʦʚʣʝʥʦ ʠ ʚʳʣʦʞʝʥʦ 22 ʚʠʜʝʦʫʨʦʢʘ ʦʙʱʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 4 ʯʘʩʘ 24 ʤʠʥʫʪʳ, ʙʳʣʦ ʩʦʟʜʘʥʦ 8 ʪʝʩʪʦʚ. 

ʀʟ 72 ʟʘʧʠʩʘʚʰʠʭʩʷ ʥʘ ʢʫʨʩ 52 ʯʝʣʦʚʝʢʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘ ʧʣʘʪʬʦʨʤʝ, 

ʠʟ ʥʠʭ 12 ʯʝʣʦʚʝʢ ʚʳʧʦʣʥʠʣʠ ʚʩʝ ʟʘʜʘʥʠʷ ʠ ʧʦʣʫʯʠʣʠ ʩʝʨʪʠʬʠʢʘʪʳ. 

ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ. ɹʳʣʠ 

ʧʦʩʪʘʚʣʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʜʣʷ ʙʘʢʘʣʘʚʨʠʘʪʘ ʧʨʦʬʠʣʷ çʈʝʢʣʘʤʥʘʷ ʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʬʦʪʦʛʨʘʬʠʷè ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ çʄʦʫʰʝʥ-ʜʠʟʘʡʥè ʠ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʧʨʦʬʠʣʷ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʩʥʦʚʳ ʚ ʤʝʜʠʘʠʥʜʫʩʪʨʠʠè ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ 

çʎʠʬʨʦʚʳʝ ʦʩʥʦʚʳ ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʭ ʠʩʢʫʩʩʪʚè. 
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3.7. ɺʳʚʦʜʳ 

1. ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʪʬʦʨʤ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʢʘʢ ʜʣʷ ʙʝʩʧʣʘʪʥʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʥʠ ʦʙʣʘʜʘʶʪ 

ʨʘʟʥʳʤ ʥʘʙʦʨʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʚʳʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ ʷʚʣʷʝʪʩʷ 

ʩʪʠʤʫʣʠʨʫʶʱʝʡ ʩʨʝʜʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ ʠ 

ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʚ ʬʦʨʤʝ ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʦʚ. 

3. ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʦʥʣʘʡʥ-ʢʫʨʩ ʧʦ ʩʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʣʘʪʬʦʨʤʳ ɸʥʪʠʪʨʝʥʠʥʛʠ. 

4. ɼʣʷ ʧʨʦʜʚʠʞʝʥʠʝ ʢʫʨʩʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʙʨʝʥʜ çʄʘʪʝʤɸʈʊʠʢʘè. ʉʦʟʜʘʥʦ 

ʦʬʦʨʤʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂʦʥʪʘʢʪʝ. ʈʘʟʨʘʙʦʪʘʥʘ ʣʝʥʜʠʥʛʦʚʘʷ ʩʪʨʘʥʠʮʘ ʜʣʷ 

ʩʙʦʨʘ ʟʘʷʚʦʢ 

5. ɸʧʨʦʙʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʰʣʘ ʥʘ ʙʘʟʝ ʎʝʥʪʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ ʦʙʨʘʟʦʚʘʥʠʷ ʈɻʋ ʠʤ. ɸ.ʅ. ʂʦʩʳʛʠʥʘ. ɼʣʷ 72 ʰʢʦʣʴʥʠʢʦʚ ʛ. ʄʦʩʢʚʳ  

ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʫʨʩ çʄʫʣʴʪʬʠʣʴʤ ʟʘ 7 ʜʥʝʡè. 
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ɿʘʢʣʶʯʝʥʠʝ 

1. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʦʢʘʜʨʦʚʘʷ ʠʣʠ ʩʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʷ: 

ʧʨʠ ʧʦʤʦʱʠ ʬʦʪʦʢʘʤʝʨʳ ʩʥʠʤʘʝʪʩʷ ʢʘʜʨ, ʚ ʥʝʛʦ ʚʥʦʩʷʪʩʷ ʤʠʥʠʤʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʠ ʜʝʣʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʢʘʜʨ, ʧʦʪʦʤ ʚʩʝ ʩʦʝʜʠʥʷʝʪʩʷ ʠ ʩʦʟʜʘʝʪʩʷ 

ʠʣʣʶʟʠʷ ʜʚʠʞʝʥʠʷ. 

2. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʠʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʩʪʨʫʢʮʠʷ 

ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 
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ʪʘʢʞʝ ʦʥʣʘʡʥ ʢʫʨʩʦʚ çʉʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʷ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭè ʠ 
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ʢʫʨʩʘ çʄʦʫʰʝʥ-ʜʠʟʘʡʥè ʠ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʨʦʬʠʣʷ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʩʥʦʚʳ ʚ 

ʤʝʜʠʘʠʥʜʫʩʪʨʠʠè ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ çʎʠʬʨʦʚʳʝ ʦʩʥʦʚʳ ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʭ 

ʠʩʢʫʩʩʪʚè
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ʈʠʩ. ʇ.8. ɺʠʜʝʦ ʢ ʫʨʦʢʫ 3.3. çʄʦʥʪʘʞ ʜʠʘʣʦʛʦʚè 

 

ʈʠʩ. ʇ.9. ɺʠʜʝʦ ʢ ʫʨʦʢʫ 5.3. çʎʚʝʪʦʚʳʝ ʛʘʨʤʦʥʠʠè 



ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ 
ʃ.ɹ. ʂʘʨʰʘʢʦʚʘ 

ɺ.ʄ. ʉʘʢʦʚ 

ɸ.ɺ. ʌʠʨʩʦʚ 
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ʈʠʩ. ʇ.10.  ɺʠʜʝʦ ʠ ʪʝʢʩʪʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʢ ʫʨʦʢʫ 3.6. çʈʘʩʢʘʜʨʦʚʢʘè 

 

ʈʠʩ. ʇ.11. ɺʠʜʝʦ ʠ ʪʝʩʪ ʢ ʫʨʦʢʫ 4.1. çʉʦʦʪʥʦʰʝʥʠʝ ʩʪʦʨʦʥ ʢʘʜʨʘè 



ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ 
ʃ.ɹ. ʂʘʨʰʘʢʦʚʘ 

ɺ.ʄ. ʉʘʢʦʚ 

ɸ.ɺ. ʌʠʨʩʦʚ 
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ʈʠʩ. ʇ.11. ɺʠʜʝ ʢ ʫʨʦʢʫ 5.4. çʄʦʥʪʘʞ ʟʚʫʢʘ ʚ ʨʝʜʘʢʪʦʨʝ MovAviè 

 

ʈʠʩ. ʇ.12. ɺʠʜʝʦ ʠ ʪʝʩʪ ʢ ʫʨʦʢʫ 6.4. çʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʠʜʝʦè 



ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ 
ʃ.ɹ. ʂʘʨʰʘʢʦʚʘ 

ɺ.ʄ. ʉʘʢʦʚ 

ɸ.ɺ. ʌʠʨʩʦʚ 
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ʈʠʩ. ʇ.13. ɺʠʜʝʦ  ʢ ʫʨʦʢʫ 5.1. çʉʦʟʜʘʥʠʝ ʩʧʝʮʵʬʬʝʢʪʦʚè 

 

ʈʠʩ. ʇ.14. ɺʠʜʝʦ ʢ ʫʨʦʢʫ 5.2. çʎʚʝʪʦʢʦʨʨʝʢʮʠʷè 



ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ 
ʃ.ɹ. ʂʘʨʰʘʢʦʚʘ 

ɺ.ʄ. ʉʘʢʦʚ 

ɸ.ɺ. ʌʠʨʩʦʚ 
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ʈʠʩ. ʇ.15. ɺʠʜʝʦ ʠ ʪʝʩʪ ʢ ʫʨʦʢʫ 5.3. çɺʠʜʳ ʰʨʠʬʪʦʚè 

 

ʈʠʩ. ʇ.16. ɺʠʜʝʦ ʠ ʪʝʩʪ ʢ ʫʨʦʢʫ 4.5. çʊʠʪʨʳ ʠ ʟʘʩʪʘʚʢʘè 



ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ 
ʃ.ɹ. ʂʘʨʰʘʢʦʚʘ 

ɺ.ʄ. ʉʘʢʦʚ 

ɸ.ɺ. ʌʠʨʩʦʚ 
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ʈʠʩ. ʇ.17. ɺʠʜʝʦʠʥʩʪʨʫʢʮʠʷ ʠ ʯʝʢ-ʣʠʩʪ ʢ ʫʨʦʢʫ 6.1. çʀʪʦʛʦʚʘʷ ʨʘʙʦʪʘè 

  



ʉʦʟʜʘʥʠʝ ʘʥʠʤʘʮʠʦʥʥʳʭ ʨʦʣʠʢʦʚ ʚ ʪʝʭʥʠʢʝ ʩʪʦʧ-ʤʦʫʰʝʥ 
ʃ.ɹ. ʂʘʨʰʘʢʦʚʘ 

ɺ.ʄ. ʉʘʢʦʚ 

ɸ.ɺ. ʌʠʨʩʦʚ 
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ʇʨʠʣʦʞʝʥʠʝ 2. ʅʘʛʣʷʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʢʫʨʩʘ 

 

 

ʈʠʩ. ʇ.18. ʏʝʢ-ʣʠʩʪ ʧʦ ʩʦʟʜʘʥʠʶ ʩʪʦʧ-ʤʦʫʰʝʥ ʘʥʠʤʘʮʠʠ 

 

 

 


