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ɺʩʪʫʧ 

 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʩʦ-

ʚʠʤ ʫʧʨʦʚʘʜʞʝʥʥʷʤ ʢʦʤʧôʁʪʝʨʥʠʭ ʩʠʩʪʝʤ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʩʪʘʣʠ 

ʚʠʢʦʥʫʚʘʪʠ ʚ ʨʽʟʥʦʤʫ ʩʧʽʚʚ̔ ʜʥʦʰʝʥʥʽ ʘʚʪʦʨ, ʚʠʜʘʚʥʠʮʪʚʦ ʪʘ ʜʨʫʢʘʨʥ̫. 

ʄʘʻ ʤʽʩʮʝ ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʛʣʘʤʝʥʪʫ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ. ʎʽ ʪʘ ʽʥʰʽ ʧʨʠʯʠʥʠ 

ʧʨʠʟʚʝʣʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʫʩʪʘʣʝʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʥʦʩʠʥ, ʱʦ ʙʫʣʠ ʚ ʛʘ-

ʣʫʟʽ ʨʘʥʽʰʝ. ʗʢ ʥʘʩʣʽʜʦʢ, ʷʢʽʩʪʴ ʜʨʫʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʯʘʩʪʦ ʥʝ ʟʘʜʦ-

ʚʦʣʴʥʷʻ ʟʘʤʦʚʥʠʢʘ. 

ʋ ʤʦʥʦʛʨʘʬʽʾ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʛʣʷʜʘʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʧʦʣʽʛʨʘ-

ʬʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢ: 

¶ ʦʙʨʦʙʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʟ̔ ʥʠʟʴʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ; 

¶ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ  

ʟ ʦʙʣʽʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ; 

¶ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʤʘʢʝʪʘ ʥʘʫʢʦʚʦ-ʧʫʙʣʽʮʠʩʪʠʯʥʠʭ ʞʫʨʥʘʣʽʚ ʟ̔ ʧʦʛʣʷ-

ʜʫ ʡʦʛʦ ʮʽʣʽʩʥʦʩʪ̔ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪ̔ ʢʦʥʮʝʧʮʽʾ ʚʠʜʘʥʥʷ; 

¶ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʟ̔ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴ-

ʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʦʧʝʨʘʪʠʚʥʦʾ 

ʧʦʣʽʛʨʘʬʽʾ. 

ʋʩʽ ʮʽ ʝʪʘʧʠ ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʨʠʩʫ ï ʥʘʷʚʥʽʩʪʴ ʩʪʦʭʘʩʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʫʭʚʘʣʝʥʠʭ ʨʽʰʝʥʴ. ʉʪʦʭʘʩʪʠʯʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʜʽʶʪʴ 

ʫ ʧʦʣʽʛʨʘʬʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʤʘʶʪʴ ʨʽʟʥʝ ʧʦʭʦʜʞʝʥʥʷ. ʋʩʽʭ ʾʭ ʫ ʤʦʥʦ-

ʛʨʘʬʽʾ ʦʙô̒ʜʥʘʥʦ ʟʘʛʘʣʴʥʠʤ ʪʝʨʤʽʥʦʤ ï çʢʦʥʮʝʧʪʫʘʣʴʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴè. 

ɿʘʟʚʠʯʘʡ, ʙʽʣʴʰʽʩʪʴ ʨʝʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʫ ʧʦʣʽʛʨʘʬʽʾ ʤʽʩʪʠʪʴ ʫ ʪʦʤʫ 

ʯʠ ʪʦʤʫ ʚʠʛʣʷʜʽ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. ʏʝʨʝʟ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ 

ʪʨʫʜʥʦʱʽ ʥʠʥʽ ʥʝ ʤʘʻ ʻʜʠʥʦʛʦ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʨʽʰʝʥʥʷ 

ʪʘʢʠʭ ʟʘʚʜʘʥʴ. ʊʠʤ ʥʝ ʤʝʥʰ, ʥʘʢʦʧʠʯʝʥʦ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʚʠ-

ʟʥʘʯʝʥʦʩʪʝʡ. ɯʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ ʤʝʪʦʜʽʚ ʩʣʽʜ ʧʘʤô̫ʪʘʪʠ, ʱʦ ʚʦʥʠ 

ʤʘʶʪʴ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨʽ ʪʘ ʚʠʙʽʨ ʦʩʪʘʪʦʯʥʦʛʦ ʨʽʰʝʥʥʷ ʟʘʚʞʜʠ 

ʟʘʣʠʰʘʻʪʴʩʷ ʟʘ ʣʶʜʠʥʦʶ. 

ʇ̔ ʜ ʯʘʩ ʚʠʨʽʰʝʥʥ ̫ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʚʠʜʘʚʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʬʘʭʽʚʝʮʴ ʩʪʠʢʘʻʪʴʩʷ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ 
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ʦʧʝʨʘʮʽʡ ʧʨʠʡʥʷʪʦ ʨʦʟʨʽʟʥʷʪʠ ʪʨʠ ʪʠʧʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ: ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʮʽʣʝʡ; ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʥʘʰʠʭ ʟʥʘʥʴ ʧʨʦ ʥʘʚʢʦʣʠʰʥʶ ʦʙʩʪʘʥʦʚʢʫ ʪʘ ʯʠʥ-

ʥʠʢʠ, ʱʦ ʜʽʶʪʴ ʫ ʮʦɹʤʫ ʷʚʠʱʽ (ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʨʠʨʦʜʠ); ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʜʽʡ ʘʢʪʠʚʥʦʛʦ ʯʠ ʧʘʩʠʚʥʦʛʦ ʧʘʨʪʥʝʨʘ ʯʠ ʩʫʧʨʦʪʠʚʥʠʢʘ. 

ʋ ʥʘʚʝʜʝʥʽʡ ʨʘʥʽʰʝ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʠʧ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ ʩʧʨʠʡʤʘʪʁʴ 

ʟ̔ ʧʦʟʠʮʽʡ ʪʦʛʦ ʯʠ ʪʦʛʦ ʝʣʝʤʝʥʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʮʽʣʝʡ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧ̔ ʜ ʯʘʩ ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʚʜʘʥʥʷ  

ʥʘ ʚʠʙʦʨʽ ʦʢʨʝʤʠʭ ʢʨʠʪʝʨʽʾʚ, ʘʙʦ ʚʩʴʦʛʦ ʚʝʢʪʦʨʘ ʢʦʨʠʩʥʦʛʦ ʝʬʝʢʪʫ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʚʘ ʽʥʰʽ ʪʠʧʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ ʚʧʣʠʚʘʶʪʴ ʧʝʨʝʚʘʞ-

ʥʦ ʥʘ ʩʢʣʘʜʘʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʨʽʚʥʷʥʴ ʦʙʤʝʞʝʥʴ  ̔ʤʝʪʦʜʫ ʫʭʚʘʣʝʥʥʷ 

ʨʽʰʝʥʥʷ. ɿʘʟʚʠʯʘʡ, ʥʘʚʝʜʝʥʝ ʨʘʥʽʰʝ ʪʚʝʨʜʞʝʥʥʷ ʻ ʜʦʩʠʪʴ ʫʤʦʚʥʠʤ,  

ʷʢ ʽ ʙʫʜʴ-ʷʢʘ ʢʣʘʩʠʬʽʢʘʮʽʷ. 

ʈʦʟʨʦʙʣʝʥʥʷ ʚ ʤʦʥʦʛʨʘʬʽʾ ʤʦʜʝʣʽ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ, ʷʢʘ ʧʦʣʽʧʰʫʻ 

ʚʟʘʻʤʦʜʽ ʁ ʤʽʞ ʟʘʤʦʚʥʠʢʦʤ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʦʤ  

ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʩʪʚʦʨʝʥʥʷ ʜʨʫʢʦʚʘʥʦʛʦ ʘʙʦ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʚʠʜʘʥʥʷ,  

ʻ ʘʢʪʫʘʣʴʥʠʤ  ̔ʩʚʦʻʯʘʩʥʠʤ ʟʘʚʜʘʥʥʷʤ.  

ʆʙô̒ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʻ ʧʨʦʮʝʩʠ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʽʨʥʦʾ ʽʥ-

ʬʦʨʤʘʮʽʾ ʪʘ ʪʝʢʩʪʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʚ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤʘʭ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ 

ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʜʨʫʢʦʚʘʥʦʛʦ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʚʠ-

ʜʘʥʥʷ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʡ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʢʦʥʮʝʧʮʽʾ ʪʘ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʫ ʛʘʣʫʟʽ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʫʤʦʚʘʭ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 

ʄʝʪʠ ʨʦʙʦʪʠ ʜʦʩʷʛʥʝʥʘ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ: 

1. ɿʜʽʡʩʥʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʘʧʩʝʤʧʣʽʥʛʫ ʟ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʥʘʣʘʰʪʫʚʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʦʙʣʘʜ-

ʥʘʥʥʷ ʜʣʷ ʷʢʽʩʥʦʛʦ ʨʝʧʨʦʜʫʢʫʚʘʥʥʷ ʢʦʣʽʨʥʠʭ ʟʦʙʨʘʞʝʥʴ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ 

ʜʝʢʦʤʧʦʟʠʮʽʾ. 

2. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʦʙʣʽʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ 

ʽ ʧʨʦʪʦʪʠʧʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʦʙʦʪʠ ʧʨʝʧʨʝʩ-

ʽʥʞʝʥʝʨʘ. 
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3. ʋʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʦʚʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʤʘʢʝʪʽʚ ʧʦʧʫʣʷʨʥʠʭ ʥʘ-

ʫʢʦʚʦ-ʧʫʙʣʽʮʠʩʪʠʯʥʠʭ ʞʫʨʥʘʣʽʚ, ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʧʨʦʢ̒ʪʫʚʘʥʥʷ 

ʤʘʢʝʪʘ ʚʠʜʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

4. ʉʬʦʨʤʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʟ̔ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽʘʣʴ-

ʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʚʨʘʭʫʚʘʪʠ: ʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʮʠʭ 

ʥʦʨʤ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ; ʟʦʚʥʽʰʥʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʥʦʨʤ.  

5. ʈʦʟʢʨʠʪʦ ʩʫʪʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʫ web-to-print ʫ ʧʨʦʛʨʘʤʥʠʭ 

ʨʽʰʝʥʥʷʭ, ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ʆʩʥʦʚʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʜʘʥʠʤʠ ʚ ʤʝ-

ʞʘʭ ʨʦʙʦʪʠ, ʻ ʪʘʢʽ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ çɼʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʘʧʩʝʤʧʣʽʥʛʫ ʜʣʷ 

ʨʝʧʨʦʜʫʢʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʟ̔ ʥʠʟʴʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶè ʚʧʝʨʰʝ 

ʙʫʣʦ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʽ ʧʦʙʫʜʦʚʘʥʦ ʧʨʦʮʝʩ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʫ ʨʝʧʨʦ-

ʜʫʢʮʽʡʥʽʡ ʩʠʩʪʝʤʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʡ ʫʟʘʛʘʣʴʥʠʪʠ ʽʥʬʦʨʤʘ-

ʮʽʶ ʧʨʦ ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʘʧʩʝʤʧʣʽʥʛʫ ʪʘ ʚʠʷʚʠʪʠ ʪʽ ʟ ʥʠʭ, ʟʤʽʥʦ  ʁ

ʷʢʠʭ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʧʦʪʨʽʙʥʦʾ ʷʢʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʅʘʫʢʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʨʫʛʦʛʦ ʨʦʟʜʽʣʫ çʆʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʥʝ-

ʩʝʥʥʷ ʢʦʣʴʦʨʽʚ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʨʦʙʦʪʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘè ʻ ʩʧʨʦ̒ʢ-

ʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟ ʦʙʣʽʢʫ ʦʩʦʙ-

ʣʠʚʦʩʪʝʡ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ. ʎʁ  ʧʨʦʛʨʘʤʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  

ʫ ʚʽʜʜʽʣʽ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʡ, ʧʝʨʝʜʫʩʽʤ, ʚʦʥʘ ʻ ʦʨʽʻʥʪʦʚʘʥʦ  ʁ 

ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʮʽʻʾ ʩʬʝʨʠ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʙʘʟʦʚʠʤʠ ʥʘʚʠʯʢʘʤʠ ʚ ʨʦʙʦʪ ̔ 

ʟ ʢʦʤʧôʁʪʝʨʦʤ ʽ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʪʨʝʪʴʦʛʦ ʨʦʟʜʽʣʫ çʄʘʢʝʪʫʚʘʥʥʷ ʜʨʫʢʦʚʘʥʠʭ 

ʚʠʜʘʥʴ ʥʘ ʦʩʥʦʚʽ ʤʦʜʫʣʴʥʠʭ ʩʽʪʦʢè ʜʦʚʦʜʷʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦ-

ʧʦʥʦʚʘʥʦʾ ʘʚʪʦʨʦʤ ʤʝʪʦʜʠʢʠ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʤʘʢʝʪʘ ʥʘʫʢʦʚʦ-ʧʫʙʣʽʮʠʩ-

ʪʠʯʥʠʭ ʞʫʨʥʘʣʽʚ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʮʽʣʽʩʥʽʩʪʴ  ̔ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʥʮʝʧʮʽʾ 

ʚʠʜʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʻ ʯʘʩ ʪʘ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘʢʦʛʦ 

ʤʘʢʝʪʘ. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ çʇʽʜʪʨʠʤʘʥʥʷ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʟ̔ ʧʦʣʽʧ-

ʰʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘè 
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ʩʬʦʨʤʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʟ̔ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʛʽʜʥʦ ʟ̔ ʮʽʻʶ ʤʝʪʦ-

ʜʠʢʦʶ, ʥʘ ʝʪʘʧʽ ʦʮʽʥʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʠʬʽʢʦʚʘʥʝ ʜʝʨʝʚʦ ʮʽʣʝʡ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ 

ʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʥʦʨʤ ʥʘ ʧʽʜ-

ʧʨʠʻʤʩʪʚʽ, ʟʦʚʥʽʰʥʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʚʠ-

ʢʦʥʘʥʥʷ ʮʠʭ ʥʦʨʤ.  

ʋ ʧô̫ʪʦʤʫ ʨʦʟʜʽʣʽ çʈʦʟʨʦʙʣʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʨʠʡ-

ʤʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʦʧʝʨʘʪʠʚʥʦʾ ʧʦʣʽʛʨʘʬʽʾè ʥʘʫʢʦʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ  ̒ʤʝʪʦ-

ʜʠʢʘ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦ ʾ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʫʭʚʘʣʝʥʥʷ ʘʨʛʫʤʝʥʪʦʚʘʥʦʛʦ 

ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʜʦʮʽʣʴʥʦ 

ʜʦʜʘʚʘʪʠ ʜʦ ʩʪʨʫʢʪʫʨʥʦ ʾʧʦʙʫʜʦʚʠ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʾʾ ʟʤʽʩʪʦʚʥʦʛʦ 

ʥʘʧʦʚʥʝʥʥʷ ʧʝʚʥʠʤʠ ʚʠʜʘʤ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʦʥʣʘʡʥ-ʟʘʤʦʚʣʝʥʴ ʪʘ ʚʠʙʦʨʫ 

CMS ʜʣʷ ʧʨʠʢʣʘʜʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚ ʤʝʞʘʭ 

ʚʠʙʨʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʜʘʥʽ ʚ ʤʝʞʘʭ ʤʦʥʦʛʨʘʬʽʾ, ʩʪʘʥʦʚʣʷʪʴ 

ʪʝʦʨʝʪʠʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʩʢʨʽʟʥʦ ʾʤʦʜʝʣʽ ʢʝʨʫ-

ʚʘʥʥʷ ʷʢʽʩʪʶ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜ ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʴ  

ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʜʨʫʢʦʚʘʥʠʭ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʚʠʜʘʥʴ. 
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ʈʦʟʜʽʣ 1. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʘʧʩʝʤʧʣʽʥʛʫ 

ʜʣʷ ʨʝʧʨʦʜʫʢʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ 

ʟ̔ ʥʠʟʴʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 

 

1.1. ɸʥʘʣʽʟ ʩʪʘʥʫ ʧʨʦʙʣʝʤʠ ʪʦʯʥʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʫ 

ʚ ʩʫʯʘʩʥʦʤʫ ʧʦʣʽʛʨʘʬʽʯʥʦʤʫ ʨʝʧʨʦʜʫʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ 

 

1.1.1. ɺʠʤʦʛʠ ʜʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʣʴʦʨʫ 

 

ʇ̔ ʜ ʯʘʩ ʚʠʨʽʰʝʥʥ ̫ ʮʽʣʦʛʦ ʨʷʜʫ ʥʘʫʢʦʚʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, 

ʥʘʧʨʠʢʣʘʜ, ʢʦʥʪʨʦʣ ʁʟʘ ̫ʢ̔ʩʪʁ ʢʦʣʴʦʨʦʚʽʜʪʚʦʨʝʥʥʷ ʚ ʧʨʝʩʽ ʘʙʦ ʥʘ ʚʠ-

ʨʦʙʥʠʮʪʚʽ, ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʪʦʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʣʽ-

ʜʞʫʚʘʥʦʛʦ ʢʦʣʴʦʨʫ, ʷʢ-ʦʪ ʡʦʛʦ ʢʦʣʽʨʥʽ ʢʦʦʨʜʠʥʘʪʠ, ʩʧʝʢʪʨ ʚʠʧʨʦʤʽʥʶʚʘʥ-

ʥʷ, ʦʧʪʠʯʥʫ ʱʽʣʴʥʽʩʪʴ ʽ ʪ. ʽʥ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟ̔ ʮʽʻʶ ʤʝʪʦʶ ʘʧʘʨʘʪʫ ʣʶʜʩʴʢʦʛʦ ʟʦʨʫ ʥʝ ʜʦʟʚʦʣʷʻ 

ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʽʨ ʣʶʜʠʥʠ, ʧʦ-

ʧʝʨʰʝ, ʻ ʟʘʚʞʜʠ ʩʫʙô̒ʢʪʠʚʥʠʤ ʽ, ʧʦ-ʜʨʫʛʝ, ʦʢʦ ʣʶʜʠʥʠ, ʤʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ 

ʙʘʯʠʪʠ ʪʦʥʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʢʦʣʴʦʨʫ ʤʽʞ ʜʚʦʤʘ ʢʦʣʴʦʨʦʚʠʤʠ ʟʨʘʟʢʘʤʠ, 

ʥʝ ʤʦʞʥʘ ʚʦʜʥʦʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʘʙʩʦʣʶʪʥʠʭ ʢʦʣʽʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ. 

ʊʦʤʫ ʜʣʷ ʮʴʦʛʦ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʣʘʜʠ ï ʢʦʣʦʨʠ-

ʤʝʪʨʠ ʪʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠ. ʆʙʠʜʚʘ ʮʽ ʪʠʧʠ ʧʨʠʣʘʜʽʚ ʚʠʤʽʨʶʶʪʴ ʩʚʽʪ-

ʣʦʚʠʡ ʧʦʪʽʢ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʠʡ ʚʽʜʙʠʚʘʻʪʴʩʷ ʚʽʜ ʧʦʚʝʨʭʥʽ ʦʙô̒ʢʪʘ (ʜʣʷ 

ʥʝʧʨʦʟʦʨʠʭ ʟʨʘʟʢʽʚ), ʘʙʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʥʴʦʛʦ (ʜʣʷ ʧʨʦʟʦʨʠʭ ʟʨʘʟʢʽʚ), 

ʘʙʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʥʠʤ (ʜʣʷ ʩʘʤʦʦʩʚʽʪʥʽʭ ʟʨʘʟʢʽʚ). 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠ ʻ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʜʣʷ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʢʦʣʴʦʨʫ. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʚʽʜʦʙʨʘ-

ʞʝʥʥʷ ʽ ʧʨʦʧʫʩʢʘʥʥʷ ʟʨʘʟʢʘ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʚʠʤʽʨʶʚʘʪʠ ʩʧʝʢʪʨʠ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʩʘʤʦʦʩʚʽʪʥʭ̔ ʧʨʝʜʤʝʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʦ-

ʭʨʦʤʘʪʦʨʘ ʘʙʦ ʥʘʙʦʨʫ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʬʽʣʴʪʨʽʚ ʚʠʤʽʨʶʚʘʥʠʡ ʧʦʪʽʢ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʥʘ ʦʢʨʝʤʽ ʩʧʝʢʪʨʘʣʴʥʽ ʩʢʣʘʜʦʚʽ, ʜʣʷ ʷʢʠʭ 

ʦʮʽʥʶʪʁʴ ʾʭʥ ̔ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚ ʢʽʥʮʝʚʦʤʫ ʽʥʪʝʨʚʘʣʽ ʜʦʚʞʠʥ ʭʚʠʣʴ. ʆʪʞʝ, 

ʬʦʨʤʫʻʪʴʩʷ ʥʘʙʽʨ ʟʥʘʯʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 
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ʚʠʤʽʨʷʥʠʭ ʫ ʜʦʩʠʪʴ ʚʫʟʴʢʠʭ ʩʤʫʛʘʭ ʩʧʝʢʪʨʘ, ʱʦ ʻ ʘʧʨʦʢʩʠʤʘʮʽʻʶ ʚʩʴʦʛʦ 

ʩʧʝʢʪʨʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʊʦʯʥʽʩʪʴ, ʟ̔ ʷʢʦʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ʚʠʤʽʨʶʻ ʩʧʝʢʪʨ ʚʠʧʨʦʤʽʥʶ-

ʚʘʥʥʷ, ʚʠʟʥʘʯʘʪʁʴ ʰʠʨʠʥʦʶ ʦʜʠʥʠʯʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʜʦʚʞʠʥ ʭʚʠʣʴ ȹɚ,  

ʫ ʷʢʦʤʫ ʦʮʽʥʶʪʁʴ ʚʝʣʠʯʠʥʫ ʧʦʪʦʢʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɿʘʟʚʠʯʘʡ ʚʝʣʠʯʠʥʠ 

ȹɚ = 10 ʥʤ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʟ̔ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʫʚʘʪʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʩʧʝʢʪʨʽʚ ʙʫʜʴ-ʷʢʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ. ɹʽʣʴʰ ʪʦʯʥʽ ʩʧʝʢʪʨʦʬʦ-

ʪʦʤʝʪʨʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʩʧʝʢʪʨʘ ʽ ʚ ʙʽʣʴʰ ʚʫʟʴʢʠʭ 

ʽʥʪʝʨʚʘʣʘʭ ȹɚ = 5 ʥʤ ʽ ȹɚ = 1 ʥʤ, ʦʜʥʘʢ ʪʘʢʘ ʪʦʯʥʽʩʪʴ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʴ ʙʫʜʝ ʚʞʝ ʟʘʡʚʦʶ. 

ɯʥʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʦʮʽʥʶʶʪʴ ʷʢʽʩʪʴ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ, ʻ ʜʽʘ-

ʧʘʟʦʥ ʜʦʚʞʠʥ ʭʚʠʣʴ, ʫ ʤʝʞʘʭ ʷʢʦʛʦ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ, 

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʤʦʞʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʟʨʘʟʢʽʚ ʫ ʨʽʟʥʠʭ 

ʫʤʦʚʘʭ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʜʝʙʽʣʴʰʦʛʦ ʦʮʽʥʶʪʁʴ ʩʧʝʢʪʨ 

ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ ʚʠʜʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ ʭʚʠʣʴ ʚʽʜ 380 

ʜʦ 730 ʥʤ, ʭʦʯʘ ʜʣʷ ʜʝʷʢʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʙʫʚʘʻ ʧʦʪʨʽʙʥʦ ʪʘʢʦʞ 

ʦʮʽʥʠʪʠ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʫ ʪʘ ʽʥʬʨʘʯʝʨʚʦʥʫ ʩʢʣʘʜʦʚʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠ ʚʠʤʽʨʶʶʪʴ ʪʽʣʴʢʠ ʩʧʝʢʪʨ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʋʩʽ ʽʥʰʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʩʧʝʢʪʨʘʣʴʥʠʤ ʜʘʥʠʤʠ. 

ʂʦʣʦʨʠʤʝʪʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʤʽʨʶʶʪʴ ʢʦʣʽʨʥʽ ʢʦʦʨʜʠʥʘʪʠ ʚʠ-

ʧʨʦʤʽʥʶʚʘʥʥʷ ʙʝʟ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʩʧʝʢʪʨʘ. ɼʣʷ ʮʴʦʛʦ ʚʠʤʽʨʶʚʘʥʠʡ 

ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʩʧʝʮʽʘʣʴʥʠʭ ʩʚʽʪʣʦʬʽʣʴʪʨʽʚ, 

ʱʦ ʚʠʜʽʣʷʶʪʴ ʟ̔ ʥʴʦʛʦ ʯʝʨʚʦʥʫ, ʟʝʣʝʥʫ ʪʘ ʩʠʥʶ ʩʧʝʢʪʨʘʣʴʥʽ ʩʢʣʘʜʦʚʽ (ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʢʦʣʽʨʥʠʭ ʢʦʦʨʜʠʥʘʪ RGB), ʘʙʦ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʽ ʩʧʝʢʪʨʘʣʴʥʽ 

ʤʘʩʢʠ, ʷʢʽ ʧʨʠʚʦʜʷʪʴ ʩʧʝʢʪʨʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʦ ʬʦʨʤʠ 

ʢʨʠʚʠʭ ʩʢʣʘʜʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʣʦʨʠʤʝʪʨʠʯʥʦʛʦ ʩʧʦʩʪʝʨʽʛʘʯʘ (ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʢʦʦʨʜʠʥʘʪ XYZ). ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʟʥʘʯʥʦ ʟʜʝʰʝʚʣʶʻ ʚʘʨ-

ʪʽʩʪʴ ʢʦʣʦʨʠʤʝʪʨʘ, ʧʦʨʽʚʥʷʥʦ ʟ̔ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʦʤ, ʦʜʥʘʢ ʪʘʢʦʞ ʪʷʛʥʝ 

ʟʘ ʩʦʙʦʶ ʟʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʠʣʘʜʫ ʡ ʨʽʟʢʦ ʦʙʤʝʞʫʻ ʜʽʘʧʘʟʦʥ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʢʦʣʦʨʠʤʝʪʨ ʚʠʟʥʘʯʘʻ ʢʦʣʽʨʥʽ ʢʦʦʨʜʠʥʘʪʠ ʟʨʘʟʢʘ 

ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʨʴʦʭ ʩʚʽʪʣʦʚʠʭ ʧʦʪʦʢʽʚ ʽ ʥʝ ʦʮʽʥʶʻ ʚʝʩʴ ʩʧʝʢʪʨ ʚʠ-

ʧʨʦʤʽʥʶʚʘʥʥʷ, ʫʥʘʩʣʽʜʦʢ ʤʝʪʘʤʝʨʽʾ ʤʦʞʣʠʚʽ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʜʚʘ ʢʦʣʽʨʥ ̔

ʟʨʘʟʢʠ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʽ ʩʧʝʢʪʨʘʣʴʥʽ ʨʦʟʧʦʜʽʣʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ ʬʽʟʠʯʥʦ 

ʥʝ ʜʦʨʽʚʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʤʫ, ʙʫʜʝ ʚʠʟʥʘʯʝʥʦ ʢʦʣʦʨʠʤʝʪʨʽʻ  ʁ ʷʢ ʪʘʢʽ,  

ʱʦ ʥʝ ʤʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ. ʊʦʤʫ ʢʦʣʦʨʠʤʝʪʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʟʚʠʯʘʡ 
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ʫ ʙʽʣʴʰ ʜʝʰʝʚʠʭ ʢʦʣʴʦʨʦʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʝʨʮʽʡ-

ʥʠʭ ʩʠʩʪʝʤʘʭ ʢʘʣʽʙʨʫʚʘʥʥʷ ʤʦʥʽʪʦʨʽʚ, ʜʣʷ ʷʢʠʭ ʧʦʤʠʣʢʠ ʡ ʥʝʪʦʯʥʦʩʪʽ, 

ʜʦʧʫʱʝʥʽ ʢʦʣʦʨʠʤʝʪʨʽʻ ,ʁ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʩʫʪʪʻʚʠʤʠ. ʋ ʧʨʦʤʠʩʣʦʚʦʩʪʽ  

ʪʘ ʟ ʥʘʫʢʦʚʦ  ʁʤʝʪʦʶ, ʘ ʪʘʢʦʞ ʫ ʨʘʟʽ, ʷʢʱʦ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʻ ʪʦʯʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʧʝʨʝʚʘʞʥʠʤ ʻ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʤʽʩʪʴ ʩʧʝʢʪʨʦʬʦʪʦ-

ʤʝʪʨʘ. 

ɿʘʚʜʷʢʠ ʚʚʝʜʝʥʥʶ ʢʦʝʬʽʮʽʻʥʪʘ, ʱʦ ʥʦʨʤʫʻ, ʟʜʽʡʩʥʶʪʁʴ ʧʝʨʝʨʘʭʫ-

ʥʦʢ ʢʦʣʽʨʥʠʭ ʢʦʦʨʜʠʥʘʪ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʜʣʷ ʦʙô̒ʢʪʽʚ, ʱʦ ʻ ʽʜʝʘʣʴʥʠʤʠ 

ʨʦʟʩʽʶʚʘʯʘʤʠ, ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪʠ Y ʟʘʚʞʜʠ ʜʦʨʽʚʥʶ ̒100 (ʘʙʦ ʥʘʙʣʠ-

ʞʘ̒ʪʴʩʷ ʜʦ 100 ʜʣʷ ʤʘʪʝʨʽʘʣʽʚ, ʢʦʝʬʽʮʽʻʥʪ ʷʢʠʭ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʢʦ-

ʝʬʽʮʽʻʥʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʜʝʘʣʴʥʦʛʦ ʨʦʟʩʽʶʚʘʯʘ). 

ɿʜʝʙʽʣʴʰʦʛʦ ʷʚʠʱʝ ʤʝʪʘʤʝʨʽʾ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʥʝʙʘʞʘʥʠʭ 

ʥʘʩʣʽʜʢʽʚ, ʷʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʜʚʘ ʨʽʟʥʽ ʚʽʜʪʠʥʢʠ, ʷʢʽ ʤʫʩʷʪʴ ʤʘʪʠ ʨʽʟʥʠʡ 

ʢʦʣʽʨ, ʟʘ ʧʝʚʥʦʛʦ ʦʩʚʽʪʣʝʥʥ ̫ʩʪʘʶʪʴ ʦʜʥʘʢʦʚʠʤʠ, ʘʙʦ ʪʦʡ ʯʠ ʪʦʡ ʧʨʦ-

ʤʠʩʣʦʚʠʡ ʚʠʨʽʙ ʟʤʽʥʶʻ ʩʚʽʡ ʢʦʣʽʨ ʧʽʜ ʯʘʩ ʨʦʟʛʣʷʜʫ ʡʦʛʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʩʚʽʪʣʘ. ʋ ʥʘʫʮʽ ʧʨʦ ʢʦʣʽʨ ʮʝ ʷʚʠʱʝ ʧʨʠʡʥʷʪʦ ʧʦʟʥʘʯʘʪʠ 

ʪʝʨʤʽʥʦʤ çʩʧʝʢʪʨʦʭʨʦʤʥʝ ʟʨʫʰʝʥʥʷè. ʆʩʦʙʣʠʚʦ ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʩʧʝʢʪʨʦ-

ʭʨʦʤʥʝ ʟʨʫʰʝʥʥʷ ʚ ʧʨʝʩʽ, ʷʢʱʦ ʜʨʫʢʘʨʩʴʢʘ ʬʘʨʙʘ ʟʤʽʥʶʻ ʩʚʽʡ ʢʦʣʽʨ  

ʟʘ ʧʝʚʥʦʛʦ ʦʩʚʽʪʣʝʥʥ ̫ ʽ, ʥʘʧʨʠʢʣʘʜ, ʯʦʨʥʦ-ʙʽʣʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʯʠʥʘʻ 

ʥʘʙʫʚʘʪʠ ʟʝʣʝʥʫʚʘʪʦʛʦ ʘʙʦ ʩʣʘʙʢʦʛʦ ʧʫʨʧʫʨʦʚʦʛʦ ʚʽʜʪʽʥʢʫ ʢʦʣʴʦʨʫ, ʘʙʦ 

ʧʦʨʫʰʫʻʪʴʩʷ ʙʘʣʘʥʩ ʢʦʣʴʦʨʽʚ ʧʦʚʥʦʢʦʣʴʦʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. 

ʈʘʥʽʰʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʨʠʯʠʥʦʶ ʤʝʪʘʤʝʨʽʾ ʻ ʥʝʟʜʘʪʥʽʩʪʴ 

ʘʧʘʨʘʪʫ ʣʶʜʩʴʢʦʛʦ ʟʦʨʫ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʘʪʠ ʜʝʷʢʽ ʢʦʣʴʦʨʠ ʯʝʨʝʟ ʥʘʷʚ-

ʥʽʩʪʴ ʫ ʥʴʦʤʫ ʣʠʰʝ ʪʨʴʦʭ ʪʠʧʽʚ ʢʦʣʴʦʨʦʚʽʜʯʫʚʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʢʦʞʝʥ ʟ̔ ʷʢʠʭ 

ʻ ʯʫʪʣʠʚʠʤ ʪʽʣʴʢʠ ʚ ʧʝʚʥʽʡ ʯʘʩʪʠʥʽ ʩʧʝʢʪʨʘ ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ɺʦʜʥʦʯʘʩ ʜʚʘ ʨʽʟʥ ̔ ʢʦʣʴʦʨʠ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʠʡ ʩʧʝʢʪʨ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ  

ʽ ʻ, ʷʢ ʢʘʞʫʪʴ, ʢʦʣʦʨʠʤʝʪʨʠʯʥʦ ʨʽʟʥʠʤʠ, ʙʫʜʫʪʴ ʟʜʘʚʘʪʠʩʷ ʣʶʜʠʥʽ ʪʘʢʠʤʠ, 

ʱʦ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʢʦʣʽʨ, ʘʙʦ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʤʘʻ ʦʜʠʥ 

ʽ ʪʦʡ ʩʘʤʠʡ ʩʧʝʢʪʨʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʜ̔ʦʙʨʘʞʝʥʥʷ, ʧʽʜ ʯʘʩ ʚʠʩʚʽʪʣʝʥʥ ̫

ʡʦʛʦ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʤʘ ̒ʨʽʟʥʠʡ ʩʧʝʢʪʨʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ. 

ʗʚʠʱʝ ʤʝʪʘʤʝʨʽʾ ʚʠʚʯʘʣʠ ʮʽʣʠʡ ʨʷʜ ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʠʤʠ ʙʫʣʦ ʨʦʟ-

ʨʦʙʣʝʥʦ ʨʽʟʥʽ ʢʨʠʪʝʨʽʾ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʽʥʜʝʢʩʫ ʤʝʪʘʤʝʨʥʦ ʾʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʄ, ʘ ʪʘʢʦʞ ʢʨʠʪʝʨʽʾʚ ʤʝʪʘʤʝʨʥʦ ʾʙʣʠʟʴʢʦʩʪʽ ʜʚʦʭ ʢʦʣʴʦʨʽʚ [15] (ʪʦʯʥʠʡ 

ʘʥʛʣʽʡʩʴʢʠʡ ʪʝʨʤʽʥ, ʚʠʢʦʨʠʩʪʘʥʠʡ ʄʂʆ, ʟʚʫʯʠʪʴ ʷʢ Metamerism Index ï 

ʽʥʜʝʢʩ ʤʝʪʘʤʝʨʥʦʩʪʽ). ɿʘ ʨʝʢʦʤʝʥʜʘʮʽʻʶ ʄʂʆ ʮʝʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʟʥʘʯʘʪʁʴ 
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ʟʘ ʢʨʠʪʝʨʽʻʤ ʢʦʣʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ȹE, ʨʦʟʨʘʭʦʚʘʥʠʤ ʜʣʷ ʮʦɹʛʦ ʢʦʣʽʨ-

ʥʦʛʦ ʟʨʘʟʢʘ ʧʽʜ ʯʘʩ ʚʠʩʚʽʪʣʝʥʥ ̫ʡʦʛʦ ʩʝʨʝʜʥʴʦʜʝʥʥʠʤ ʩʚʽʪʣʦʤ (ʩʪʘʥʜʘʨʪ-

ʥʠʡ ʚʠʧʨʦʤʽʥʶʚʘʯ D65 ʄʂʆ) ʽ ʰʪʫʯʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʩʚʽʪʣʘ, ʥʘʧʨʠʢʣʘʜ 

ʩʚʽʪʣʦʤ ʣʘʤʧʠ ʨʦʟʞʘʨʶʚʘʥʥʷ (ʩʪʘʥʜʘʨʪʥʠʡ ʚʠʧʨʦʤʽʥʶʚʘʯ A ʄʂʆ) ʘʙʦ 

ʩʚʽʪʣʦʤ ʣʶʤʽʥʝʩʮʝʥʪʥʦʾ ʣʘʤʧʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʚʠʧʨʦʤʽʥʶʚʘʯ F ʄʂʆ). 

 

1.1.2. ʄʝʪʦʜʠ ʘʧʩʝʤʧʣʽʥʛʫ ʚ ʩʠʩʪʝʤʽ ʢʝʨʫʚʘʥʥʷ ʢʦʣʴʦʨʦʤ 

 

ʂʽʣʴʢʽʩʪʴ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʽʟʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ 

(ʫ ʩʠʩʪʝʤʘʭ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ 

(ɼɿ), ʫ ʢʦʤʧʣʝʢʩʘʭ ʩʪʝʞʝʥʥʷ ʪʘ ʤʝʜʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʦʙʫʪʦʚʠʭ ʮʠʬʨʦ-

ʚʠʭ ʬʦʪʦʘʧʘʨʘʪʘʭ ʪʦʱʦ), ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ [15; 18]. ʆʜʥʦʯʘʩʥʦ ʟʙʽʣʴʰʫʶʪʴ 

ʪʠʧʦʚʽ ʨʦʟʤʽʨʠ ʟʦʙʨʘʞʝʥʴ, ʧʦʣʽʧʫhʁʪʴ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤ ʬʦʨ-

ʤʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ. ʈʦʟʰʠʨʶʶʪʴ ʽ ʟʘʩʪʦʩʫʥʢʠ ʚʽʜʝʦ, ʪʦʙʪʦ ʧʦʩʣʽʜʦʚʥʦʩʪ ̔

ʟʦʙʨʘʞʝʥʴ [18], ʜʝʜʘʣʽ ʙʽʣʴʰ ʟʚʠʯʥʠʤʠ ʪʘ ʜʦʩʪʫʧʥʠʤʠ ʩʪʘʶʪʴ ʤʫʣʴʪʠʤʝ-

ʜʽʡʥʽ ʪʘ ʥ̔ʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʾ. 

ɹʘʛʘʪʦʚʠʤʽʨʥʽ ʤʘʩʠʚʠ ʜʘʥʠʭ, ʱʦ ʤʘʶʪʴ ʫ ʮʴʦʤʫ ʨʘʟʽ, ʧʦʪʨʽʙʥʦ 

ʟʙʝʨʽʛʘʪʠ ʽ/ʘʙʦ ʧʝʨʝʜʘʚʘʪʠ ʧʦ ʣʽʥʽʷʭ ʽ ʤʝʨʝʞʘʭ ʟʚô̫ʟʢʫ, ʧʨʦʧʫʩʢʥʘ ʩʧʨʦ-

ʤʦʞʥʽʩʪʴ ʷʢʠʭ, ʟʘʟʚʠʯʘʡ, ʻ ʦʙʤʝʞʝʥʦ .ʁ ʋ ʟʚô̫ʟʢʫ ʟ̔ ʮʠʤ ʰʠʨʦʢʦ ʟʘʩʪʦ-

ʩʦʚʫʶʪʴ ʤʝʪʦʜʠ ʩʪʠʩʥʝʥʥʷ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʜʘʥʠʭ [24]. ʄʝʪʦʜʠ ʩʪʠʩʥʝʥʥʷ 

ʙʝʟ ʫʪʨʘʪ ʯʘʩʪʦ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʨʽʙʥʠʭ ʟʥʘʯʝʥ ɹʢʦʝʬʽʮʽʻʥʪʘ ʩʪʠʩʥʝʥ-

ʥʷ (ʂʉ), ʷʢʽ  ̒ʣʠʰʝ ʪʨʦʭʠ ʙʽʣʴʰʠʤʠ ʟʘ ʦʜʠʥʠʮʶ [18; 24]. ʊʦʤʫ ʧʨʘʢʪʠʯʥʦ 

ʚʩʝ ʰʠʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠ ʩʪʠʩʥʝʥʥʷ ̔ʟ ʚʪʨʘʪʘʤʠ, ʟʜʘʪʥʠʤʠ,  

ʫ ʧʨʠʥʮʠʧʽ, ʟʘʙʝʟʧʝʯʠʪʠ ʟʥʘʯʝʥʥʷ ʂʉ ʜʦ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ. ɺʦʜʥʦʯʘʩ 

ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʩʪʠʩʥʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʽ ʚʽʜʝʦ  

ʟ̔ ʚʪʨʘʪʘʤʠ ʷʢ ʩʪʘʥʜʘʨʪʥʠʭ [13; 24], ʪʘʢ ʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ [17; 22] 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʚʦʚʠʤʽʨʥʠʭ ʪʘ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʦʨʪʦʛʦʥʘʣʴ-

ʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʥʘʩʘʤʧʝʨʝʜ, ʚʝʡʚʣʝʪʥʦʛʦ ʪʘ ʜʠʩʢʨʝʪʥʦʛʦ ʢʦʩʠʥʫʩʥʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ (ɼʂʇ). ɼʂʇ ʬʘʢʪʠʯʥʦ ʩʪʘʣʦ ʦʩʥʦʚʦʶ ʩʪʘʥʜʘʨʪʽʚ ʩʪʠʩʥʝʥʥʷ 

ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ  ̔ʚʽʜʝʦ [15; 18; 24], ʟʘʚʜʷʢʠ ʙʘʛʘʪʴʦʤ ʧʝʨʝʚʘʛʘʤ, 

ʟʦʢʨʝʤʘ, ʚʠʩʦʢʽʡ ʰʚʠʜʢʦʜʽʾ ʪʘ ʷʢʽʩʥʽʡ ʜʝʢʦʨʝʣʶʚʘʣɹʥʡ̔ ʟʜʘʪʥʦʩʪʽ. ʉʘʤʝ 

ʥʘ ʦʩʥʦʚʽ ɼʂʇ ʩʪʚʦʨʝʥʦ ʤʝʪʦʜʠ ʩʪʠʩʥʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʫ ʛʨʘʜʘʮʽʷʭ ʩʽʨʦʛʦ 

(ʢʦʜʝʨʠ [12; 16; 22]), ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʘ ʪʽ̒ʾ ʩʘʤʦʾ ʤʽʨʠ ʩʪʠʩʥʝʥʥʷ ʟʘʙʝʟ-

ʧʝʯʠʪʠ ʙʽʣʴʰ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʩʪʠʩʥʝʥʠʭ ʟʦʙʨʘʞʝʥʴ ʘʙʦ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʤʽʪʥʦ ʚʠʱʽ ʟʥʘʯʝʥʥʷ ʂʉ ʟʘ ʬʽʢʩʦʚʘʥʦ ʾʷʢʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʟʘʜʘʥʦ ʾʢʨʠʪʝʨʽʻʤ [25]. 
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ʈʘʟʦʤ ʟ̔ ʪʠʤ ʜʣʷ ʚʩʽʭ ʤʝʪʦʜʽʚ ʩʪʠʩʥʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ɼʂʇ ʻ ʭʘʨʘʢ-

ʪʝʨʥʠʤʠ ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ, ʦʩʥʦʚʥʠʤ ʟ̔ ʷʢʠʭ ʻ ʥʘʷʚʥʽʩʪʴ ʙʣʦʢʦʚʠʭ ʝʬʝʢʪʽʚ 

(effects ʘʙʦ blocking artifacts) [18]. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʾʭʥʴʦʾ ʧʦʷʚʠ  

ʚ ʟʦʙʨʘʞʝʥʥʷʭ  ̔ʚʽʜʝʦ ʧʽʩʣʷ ʜʝʢʦʤʧʨʝʩʽʾ ʻ ʚʠʢʦʥʘʥʥʷ ʩʪʠʩʥʝʥʥʷ ʚ ʙʣʦʢʘʭ 

(8³8 ʧʽʢʩʝʣʽʚ ʜʣʷ ʩʪʘʥʜʘʨʪʽʚ ʩʪʠʩʥʝʥʥʷ, 32³32 ʧʽʢʩʝʣʷ ʜʣʷ ʢʦʜʝʨʘ AGU 

[16; 22] ʘʙʦ ʙʣʦʢʽʚ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ ʜʣʷ ʢʦʜʝʨʘ ADCT 

[12]) ʪʘ ʢʚʘʥʪʫʚʘʥʥʷ ɼʂʇ-ʢʦʝʬʽʮʽʻʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʴʦʤʫ ʚ ʙʣʦ-

ʢʘʭ. ɹʣʦʢʦʚʽ ʝʬʝʢʪʠ ʻ ʧʦʤʽʪʥʠʤʠ ʥʘ ʢʨʘʷʭ ʙʣʦʢʽʚ, ʦʩʦʙʣʠʚʦ ʥʘ ʦʜʥʦʨʽʜ-

ʥʠʭ ʜʽʣʷʥʢʘʭ ʟʦʙʨʘʞʝʥʴ ʟʘ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥ ɹʂʉ. ʅʘ ʙʣʦʢʘʭ, ʷʢʽ ʟʘʭʦʧʣ -ʁ

ʶʪʴ ʨʽʟʢʽ ʧʝʨʝʧʘʜʠ, ʚʠʥʠʢʘʶʪʴ ʝʬʝʢʪʠ ˆ̔ ʙʙʩʘ. ɹʣʦʢʦʚʽ ʝʬʝʢʪʠ ʧʦʯʠʥʘʶʪʴ 

ʚʠ̫ʚʣʷʪʠ (ʚʽʟʫʘʣʴʥʦ) ʟʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʪʠʩʥʝʥʥʷ ʧʦʨʷʜʢʫ 10 ʯʦʨʥʦ-ʙʽʣʠʭ 

ʟʦʙʨʘʞʝʥʴ ʽ ʧʦʨʷʜʢʫ 20 ... 25 ʜʣʷ ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ [25]. 

ʆʩʢʽʣʴʢʠ ʙʣʦʢʦʚʽ ʝʬʝʢʪʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʜʣʷ ʟʦʙʨʘʞʝʥʴ, ʩʪʠʩʥʝʥʠʭ 

ʩʪʘʥʜʘʨʪʦʤ JPEG [11], ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦ ʧʦʯʘʣʠ ʙʣʠʟʴʢʦ 20 ʨʦʢʽʚ ʪʦʤʫ, 

ʧʨʦʙʣʝʤʽ ʫʩʫʥʝʥʥʷ ʙʣʦʢʦʚʠʭ ʝʬʝʢʪʽʚ (ʘʧʩʝʤʧʣʽʥʛʫ ʧʽʜ ʯʘʩ ʧʦʩʪʦʙʨʦʙ-

ʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʧʽʩʣʷ ʜʝʢʦʤʧʨʝʩʽʾ) ʧʨʠʜʽʣʷʣʠ ʜʦʩʪʘʪʥ ʁʫʚʘʛʫ [20]. 

ʆʜʥʘ ʟ̔ ʧʨʠʯʠʥ ʧʦʩʪʽʡʥʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʤʝʪʦʜʽʚ ʫʩʫʥʝʥʥʷ ʙʣʦʢʦʚʠʭ 

ʝʬʝʢʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʦ ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʫʩʫʥʝʥʥʷ ʙʣʦʢʦʚʠʭ 

ʝʬʝʢʪʽʚ ʩʪʘʚʣʷʪʴ ʜʦʩʠʪʴ ʰʠʨʦʢʝ ʢʦʣʦ ʚʠʤʦʛ, ʱʦ ʯʘʩʪʦ ʚʟʘʻʤʥʦ ʩʫʧʝ-

ʨʝʯʘʪʴ ʦʜʠʥ ʦʜʥʦʤʫ. ʇʝʨʝʣʽʯʤ̔ʦ ʦʩʥʦʚʥʽ ʟ ʥʠʭ [19]: 

ʚʦʥʠ ʤʘʶʪʴ ʝʬʝʢʪʠʚʥʦ ʫʩʫʚʘʪʠ ʙʣʦʢʦʚʽ ʝʬʝʢʪʠ ʦʜʥʦʯʘʩʥʦ ʟʽ ʟʙʝ-

ʨʝʞʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʤʝʞ ʪʘ ʯʽʪʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ; 

ʥʝ ʤʘʶʪʴ ʚʥʦʩʠʪʠ ʥʦʚʽ ʘʨʪʝʬʘʢʪʠ, ʟʦʢʨʝʤʘ, ʟʤʘʱʝʥʥʷ ʪʘ ʩʧʦʪʚʦ-

ʨʝʥʥʷ ʪʝʢʩʪʫʨʠ; 

ʤʘʁʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʠʡʥʷʪʥʫ ʰʚʠʜʢʦʜʽ ʁ ʦʙʨʦʙʣʝʥʥʷ, ʘ ʯʘʩʪʦ  

ʡ ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʦʚʘʜʞʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʫ ʩʪʘʥʜʘʨʪʥʽ ʧʨʠʩʪʨʦʾ ʜʝʢʦʜʫ-

ʚʘʥʥʷ; 

ʙʘʞʘʥʦ, ʱʦʙ ʤʝʪʦʜʠ ʙʫʣʠ ʟʘʩʪʦʩʦʚʥʠʤʠ ʟʘ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʤʝʞ 

ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʩʪʠʩʥʝʥʥʷ ʪʘ ʥʝ ʧʝʨʝʜʙʘʯʘʣʠ ʚʚʝʜʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʜʝʷʢʠʭ ʝʤʧʽʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʧʦʨʦʛʽʚ), ʟʘʣʝʞʥʦ ʚʽʜ ʂʉ. 

ɿʘʨʘʟ  ̒ ʩʧʝʮʽʘʣʴʥʽ ʬʽʨʤʠ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʣʠʰʝ ʦʙʨʦʙʣʝʥʥʷʤ 

ʟʦʙʨʘʞʝʥʴ ʽ ʾʭʥʴʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʜʦ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʣʠʰʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʨʫʢʘʨʩʴʢʠʤʠ  

ʪʘ ʧʽʩʣʷʜʨʫʢʘʨʩʴʢʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ɿʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʥʝʤʠʥʫʯʝ ʚʠʥʠʢʥʝʥʥʷ 

ʪʨʫʜʥʦʱʽʚ ʫ ʚʟʘʻʤʦʜʽʾ ʦʢʨʝʤʠʭ ʣʘʥʦʢ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʣʘʥʮʶʛʘ, ʟʦʢʨʝʤʘ  

ʡ ʥʘ ʝʪʘʧʽ ʦʙʨʦʙʣʝʥʥʷ ʦʙʨʘʟʦʪʚʦʨʯʦʾ ʽʥʬʦʨʤʘʮʽʾ. 
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ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʥʠʢʣʘ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʚ ʩʠʩʪʝʤʘʭ ʢʝʨʫʚʘʥʥʷ 

ʢʦʣʴʦʨʦʤ, ʟʜʘʪʥʠʭ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʪʨʫʜʥʦʱʽ ʪʘʢʦʛʦ ʨʦʜʫ. ʎʝ ʧʨʠʚʝʣʦ 

ʜʦ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʩʠʩʪʝʤ ʦʙʨʦʙʣʝʥʥʷ ʦʙʨʘʟʦʪʚʦʨʯʦʾ ʽʥʬʦʨ-

ʤʘʮʽʾ ʟʘʛʘʣʦʤ. 

ʂʘʣʽʙʨʫʚʘʥʥʷ ʢʦʣʴʦʨʫ ʻ ʟʚʠʯʘʡʥʦʶ ʧʨʦʮʝʜʫʨʦʶ ʧʽʜ ʯʘʩ ʬʦʪʦʛʨʘ-

ʬʫʚʘʥʥ ̫ʧʨʠʨʦʜʥʠʭ ʦʙô̒ʢʪʽʚ, ʽ ʻ ʜʦʩʪʘʪʥʴʦ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʛʘʨʘʥʪʫʶʪʴ 

ʪʦʯʥʝ ʮʠʬʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʘʥʘʣʦʛʦʚʝ ʚʽʜʪʚʦʨʝʥʥʷ (ʜʨʫʢʫʚʘʥʥʷ  

ʥʘ ʧʘʧʝʨʽ, ʝʢʨʘʥʥʽ ʘʙʦ ʜʠʩʧʣʝʡʥʽ ʧʨʦʢ̒ʪʦʨʠ ʪʦʱʦ). ʂʦʣʽʨʥʽ ʤʦʜʝʣʽ, ʚʠʢʦʥʘʥʽ 

ʷʢ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʦ, ʪʘʢ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʘʥʝʨʽʚ, ʱʝ ʥʝ ʜʦʩʷʛʣʠ ʪʘʢʦʛʦ 

ʨʦʟʚʠʪʢʫ ʽ ʾʭ ʯʘʩʪʦ ʧʦʙʫʜʦʚʘʥʦ ʙʝʟ ʫʚʘʛʠ ʜʦ ʢʦʣʦʨʠʤʝʪʨʠʯʥʦʾ ʷʢʦʩʪʽ ʨʝ-

ʟʫʣʴʪʘʪʫ [15; 18]. 

ʋ ʨʦʙʦʪʽ [24] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʣʽʨʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʟʚʘʞʝʥʽ 

ʟʘ ʧʦʤʽʪʥʽʩʪʶ ʨʽʟʥʠʮʽ ʢʦʣʴʦʨʽʚ, ʽ ʙʘʣʘʥʩ ʧʣʦʱ ʫ ʢʦʣʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ CIE 

Lab. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʢʦʤʙʽʥʘʮʽʾ ʢʦʣʴʦʨʽʚ 

ʟʽ ʩʭʦʞʦʶ ʥʘʩʠʯʝʥʽʩʪʶ, ʘʣʝ ʭʘʨʘʢʪʝʨʥʦʶ ʣʝʛʢʽʩʪʶ ʧʨʠʚʦʜʷʪʴ ʜʦ ʛʘʨʤʦ-

ʥʽʡʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʪʦʜʽ ʷʢ ʧʨʦʩʪʽ ʢʦʣʴʦʨʦʚʽ ʧʣʷʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʩʮʝ-

ʚʦʛʦ ʢʦʥʪʝʢʩʪʫ, ʩʧʨʠʷʶʪʴ ʩʪʚʦʨʝʥʥʶ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʛʘʨʤʦʥʫʶʪʴ ʟ̔ ʥʘʚʢʦ-

ʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʽʢʠ, ʱʦ ʥʘʜʘʻ ʙʘʛʘʪʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʦʣʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʘʚʠʪʴ ʟʘʚʜʘʥʥʷ ʚʠʙʦʨʫ ʪʝʭʥʦ-

ʣʦʛʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʨʠʛʽʥʘʣʫ. 

ʋ ʨʦʙʦʪʘʭ [13; 17] ʨʦʟʛʣʷʜʘʶʪʴ ʧʨʦʙʣʝʤʫ ʦʭʦʧʣʝʥʥʷ ʢʦʣʴʦʨʽʚ 

ʟʦʙʨʘʞʝʥʴ, ʟʨʦʙʣʝʥʠʭ ʧʽʜ ʚʦʜʦʶ. ɿʦʙʨʘʞʝʥʥʷ, ʟʨʦʙʣʝʥʽ ʧʽʜ ʚʦʜʦʶ, 

ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʩʧʦʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʫ ʡ ʧʦʛʘʥʫ ʚʠʜʠʤʽʩʪʴ, ʪʦʤʫ ʱʦ ʩʚʽʪʣʦ 

ʧʦʛʣʠʥʘʻʪʴʩʷ ʽ ʨʦʟʩʽʶʻʪʴʩʷ, ʢʦʣʠ ʚʦʥʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʦʜʫ. ɼʣʷ ʨʦʟ-

ʚô̫ʟʘʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʧʦʣʽʧʰʝʥʥʷ ʧʽʜʚʦʜʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʛʨʦʚʘʥʠʭ ʢʦʣʽʨʥʠʭ ʤʦʜʝʣʝʡ RGB ʪʘ LAB 

(RLCM). ʉʧʦʯʘʪʢʫ ʚ ʢʦʣʽʨʥʽʡ ʤʦʜʝʣʽ RGB ʘʥʘʣʽʟʫʶʪʴ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ 

ʟʩʫʚʫ ʢʦʣʴʦʨʽʚ ʧʽʜʚʦʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʘ ʧʦʪʽʤ ʢʘʥʘʣʠ ʥʝʷʢʽʩʥʦʛʦ ʢʦʣʴʦʨʫ 

ʢʦʨʠʛʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ, ʟʘʚʜʷʢʠ 

ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʢʘʥʘʣʘʤʠ ʷʢʽʩʥʦʛʦ ʡ ʥʝʷʢʽʩʥʦʛʦ ʢʦʣʴʦʨʫ. 

ʋ ʢʦʣʽʨʥʽʡ ʤʦʜʝʣʽ LAB ʣʦʢʘʣʴʥʠʡ ʢʦʥʪʨʘʩʪ ʢʘʥʘʣʫ L ʧʦʩʠʣʝʥʦ ʛʽʩʪʦʛʨʘ-

ʤʦʶ ʟ ʣʦʢʘʣʴʥʠʤ ʧʦʩʠʣʝʥʥʷʤ  ̔ ʩʪʨʘʪʝʛʽʻʶ ʚʽʜʩʽʯʝʥʥʷ ʝʢʩʧʦʟʠʮʽʾ, ʪʦʜʽ  

ʷʢ ʨʽʟʥʠʮ ʁʤʽʞ ʢʘʥʘʣʘʤʠ A ʪʘ B ʢʦʤʧʝʥʩʦʚʘʥʦ ʚʠʨʽʚʥʶʚʘʥʥʷʤ ʧʦʩʠʣʝʥ-

ʥʷ. ʂʨʽʤ ʪʦʛʦ, ʫ ʧʨʦʮʝʩ ʧʦʣʽʧʰʝʥʥʷ ʛʽʩʪʦʛʨʘʤʠ ʜʦʜʘʥʦ ʩʪʨʘʪʝʛʽ ʁʥʦʨʤʘ-

ʣʽʟʦʚʘʥʦʾ ʢʝʨʦʚʘʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʧʦʤô̫ʢʰʝʥʥʷ ʚʧʣʠʚʫ ʰʫʤʫ. ɿʨʝʰʪʦʶ, 

ʟʦʙʨʘʞʝʥʥʷ ʽʥʚʝʨʪʦʚʘʥʦ ʟ ʢʦʣʽʨʥʦʾ ʤʦʜʝʣʽ LAB ʫ ʢʦʣʽʨʥʫ ʤʦʜʝʣʴ RGB,  
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ʽ ʚ ʢʦʞʥʦʤʫ ʢʘʥʘʣʽ ʨʝʘʣʽʟʦʚʘʥʦ ʩʪʨʘʪʝʛʽ ʁʧʽʜʚʠʱʝʥʥʷ ʨʽʟʢʦʩʪʽ ʜʝʪʘʣʝʡ 

ʜʣʷ ʟʜʦʙʫʪʪʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʧʽʜʚʦʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʦʤʽʪʥʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʻ ʧʝʨʝʜʘʚʘʥʥʷ ʢʦʣʴʦʨʫ,  

ʱʦ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʝʜʘʛʫʚʘʥʥʽ ʟʦʙʨʘʞʝʥʴ. ʅʘ ʩʴʦʛʦʜʥʽ ʮʝ ʟʘ-

ʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʦʶ ʯʝʨʝʟ ʨʽʟʥʽ ʪʨʫʜʥʦʱʽ, ʷʢ-ʦʪ ʪʨʫʜʦʤʽʩʪʢʝ ʨʫʯʥʝ 

ʢʦʨʠʛʫʚʘʥʥʷ ʪʘ ʧʨʦʙʣʝʤʠ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʩʝʛʤʝʥʪʘʮʽʻʶ. ʋ ʨʦʙʦʪʽ [22] 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʤʦʜʝʣʶʚʘʪʠ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʫ ʚ ʤʝʞʘʭ ʽʤʦʚʽʨʥʽʩʥʦʾ 

ʤʦʜʝʣʽ ʪʘ ʧʦʜʘʪʠ ʾʾ ʷʢ ʟʘʚʜʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ. ɿʦʢʨʝʤʘ, ʧʝʨʝ-

ʜʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚô̫ʟʫʁʪʴ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʷʢ ʧʨʠʢʣʘʜ ʤʦʜʝʣʽ ʘ̌ʫʩʩʦ-

ʚʦʾ ʩʫʤʽʰʽ (GMM) ʽ ʨʦʟʛʣʷʜʘʪʁʴ ʢʦʣʽʨ ʧʝʨʝʜʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʷʢ ʮʝʥʪʨʦ-

ʾʜʠ GMM. ʋ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʘʣʛʦʨʠʪʤ ʤʘʢʩʠʤʽʟʘʮʽʾ ʦʯʽʢʫʚʘʥʴ (EM) 

(E-ʢʨʦʢ ʽ ʄ-ʢʨʦʢ) ʦʧʪʠʤʽʟʘʮʽʾ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʛʝʥʝʨʫʚʘʪʠ ʢʽʣʴʢʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʜʘʚʘʥʥʷ ʢʦʣʴʦʨʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʽʪʝʨʘʮʽʡ EM. 

ʊʦʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʨʝʣʴʦʚʘʥʦʾ ʢʦʣʽʨʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (CCT), ʷʢʘ 

ʩʪʘʥʦʚʠʪʴ ʢʦʣʽʨ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ, ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʫ ʬʦʪʦ-

ʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ɼʦʩʣʽʜʞʝʥʥʷ [12; 16; 25] ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʥʘ-

ʯʝʥʥʷ CCT ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʙʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʡ  ̔ ʚʘʞ-

ʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʩʴʢʝ ʧʨʠʡʥʷʪʪʷ ʪʘ ʧʦʚʝʜʽʥʢʫ. ɿʥʘʯʝʥʥʷ CCT ʥʘʚʢʦ-

ʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʥʘ ʪʦʯʥʦ ʚʠʤʽʨʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʢʪʨʦʨʘ-

ʜʽʦʤʝʪʨʽʚ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʩʧʝʮʽʘʣʴʥʽ ʪʘ ʚʽʜʥʦʩʥʦ ʜʦʨʦʛʽ ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʧʨʠʩʪʨʦʾ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʪʦʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʪʘ ʢʦʣʴʦʨʦ-

ʚʦʩʪʽ ʩʚʽʪʣʘ. ʂʨʽʤ ʪʦʛʦ, ʟʥʘʯʝʥʥʷ CCT ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʦ ʟ ʥʠʞʯʦʶ ʪʦʯ-

ʥʽʩʪʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʢʦʣʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʟʫʤʦʚ-

ʣʝʥʠʭ ʤʦʜʝʣʝʡ ʟʘʤʽʩʪʴ ʩʧʝʢʪʨʦʨʘʜʽʦʤʝʪʨʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ.  

ʋ ʨʦʙʦʪʘʭ [12; 16] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʮʠʭ 

ʜʚʦʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ CCT ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɿʥʘʯʝʥʥʷ 

CCT ʩʝʨʝʜʦʚʠʱ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʙʣʠʞʯʠʤʠ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʝʢʪʨʦ-

ʨʘʜʽʦʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʟʘʚʜʷʢʠ ʤʦʜʝʣʽ ʛʣʠʙʦʢʦʾ ʨʝʛʨʝʩʽʾ, ʨʦʟʨʦʙ-

ʣʝʥʦʾ ʚ ʤʝʞʘʭ ʮʦɹʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʠʰʝ RGB-ʢʘʤʝʨ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʠʤʠ ʤʝʪʦʜʘʤʠ ʨʦʟʨʘʭʫʥʢʫ CCT, ʦʧʠʩʘʥʠʤʠ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ,  

ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʩʪʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʨʝʘʣʴʥʦʾ ʩʮʝʥʠ. 

ʋ ʨʦʙʦʪʽ [25] ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʢʦʣʴʦʨʫ ʚ ʮʠʬʨʦʚʠʭ ʟʦʙʨʘʞʝʥʥʷʭ, ʷʢʽ 

ʥʝʱʦʜʘʚʥʦ ʥʘʙʫʣʠ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʦʩʣʠʥ, ʫʥʘʩʣʽʜʦʢ ʟʥʠ-

ʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʧʨʠʩʪʨʦʾʚ ʦʙʨʦʙʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ, ʧʽʜʚʠʱʝʥʥʷ ʨʦʟʜʽʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʟʦʙʨʘʞʝʥʴ  ̔ ʤʦʞʣʠʚʦʩʪʝʡ ʦʙʨʦʙʣʝʥʥʷ ʡ ʘʥʘʣʽʟʫ. ɸʚʪʦʨʠ 
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ʨʦʟʨʦʙʠʣʠ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʢʦʜ ʽʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, ʷʢʠʡ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʝʚʥʽ ʧʽʜ-

ʤʥʦʞʠʥʠ ʢʦʣʴʦʨʽʚ ʫ ʮʠʬʨʦʚʠʭ ʟʦʙʨʘʞʝʥʥʷʭ. ʄʝʪʦʜ ʟʘʩʥʦʚʘʥʦ ʥʘ ʩʪʚʦ-

ʨʝʥʥʽ ʤʦʜʝʣʽ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʨʝʛʨʝʩʽʾ ʜʘʥʠʭ, ʚʠʟʥʘʯʝʥʠʭ ʫ ʨʝ-

ʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʧʽʢʩʝʣʽʚ RGB. ʆʩʢʽʣʴʢʠ ʤʦʜʝʣʴ ʤʽʩʪʠʪʴʩʷ ʧʽʜ ʥʘʛʣʷʜʦʤ 

ʣʶʜʠʥʠ, ʣʶʜʩʴʢʠʡ ʯʠʥʥʠʢ ʜʦʜʘʥʦ ʚ ʧʨʦʮʝʩ. ʄʝʪʦʜ ʽ ʢʦʜ ʤʦʞʥʘ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʽʥʰʠʭ ʧʽʜʭʦʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʫ ʩʽʣʴʩʴʢʦʤʫ  

ʯʠ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ) ʘʙʦ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɿʘʚʜʘʥʥʷ ʢʦʣʴʦʨʦʚʦʛʦ ʨʝʧʨʦʜʫʢʫʚʘʥʥʷ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ 

ʚʽʜʪʚʦʨʝʥʥʷ ʽ ʭʘʨʘʢʪʝʨʫ ʦʨʠʛʽʥʘʣʫ, ʧʦʣʷʛʘʻ ʚ ʜʦʩʷʛʥʝʥʽ ʟʦʙʨʘʞʝʥʴ, ʦʧʪʠ-

ʤʘʣʴʥʠʭ ʟʘ ʧʝʨʝʥʝʩʝʥʥʷʤ ʢʦʣʴʦʨʽʚ ʟ̔ ʧʦʛʣʷʜʫ ʩʧʦʞʠʚʘʯʘ. 

ʋ ʨʦʙʦʪʽ [4] ʙʫʣʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʟʥʘʯʝʥʥʷ ʜʣʷ ʪʨʴʦʭ ʚʠʜʽʚ 

ʪʦʯʥʦʩʪʽ, ʷʢ-ʦʪ: 

ʬʽʟʠʯʥʦ ʪʦʯʥʘ ʨʝʧʨʦʜʫʢʮʽʷ; 

ʬʽʟʽʦʣʦʛʽʯʥʦ ʪʦʯʥʘ ʨʝʧʨʦʜʫʢʮʽʷ; 

ʧʩʠʭʦʣʦʛʽʯʥʦ ʪʦʯʥʘ ʨʝʧʨʦʜʫʢʮʽʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʪʝʦʨʽʾ, ʦʨʠʛʽʥʘʣ  ̔ʨʝʧʨʦʜʫʢʮʽ ʁʚ ʢʦʣʦʨʠʤʝʪʨʠʯ-

ʥʦʤʫ ʘʩʧʝʢʪʽ ʤʦʞʝ ʙʫʪʠ ʧʦʜʘʥʦ ʪʽʣʘʤʠ ʢʦʣʽʨʥʦʛʦ ʦʭʦʧʣʝʥʥʷ ʚ ʢʦʣʽʨʥʦʤʫ 

ʧʨʦʩʪʦʨʽ. ʂʦʞʥʽʡ ʪʦʯʮʽ ʪʽʣ ʚʽʜʧʦʚʽʜʘʻ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫ-

ʻʪʴʩʷ ʘʙʩʦʣʶʪʥʠʤ ʩʧʝʢʪʨʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʝʥʝʨʛʽʾ. 

ʌʽʟʠʯʥʦ ʪʦʯʥʘ ʨʝʧʨʦʜʫʢʮʽʷ ʟ ʧʦʛʣʷʜʫ ʧʝʨʝʜʘʚʘʥʥʷ ʢʦʣʴʦʨʫ ʟʘʙʝʟ-

ʧʝʯʫʻ ʟʙʽʛ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʦʨʠʛʽʥʘʣʫ 

ʽ ʨʝʧʨʦʜʫʢʮʽʾ. 

ʌʽʟʽʦʣʦʛʽʯʥʫ ʪʦʯʥʽʩʪʴ ʟʘʩʥʦʚʘʥʦ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʚʠʱʘ ʤʝʪʘʤʝ-

ʨʠʟʤʫ, ʷʢʝ ʧʦʣʷʛʘʻ ʚ ʦʜʥʘʢʦʚʽʡ ʜʽʾ ʥʘ ʦʢʦ ʩʚʽʪʣʦʚʠʭ ʧʫʯʢʽʚ, ʨʽʟʥʠʭ ʟʘ ʩʧʝʢ-

ʪʨʘʣʴʥʠʤ ʩʢʣʘʜʘʤ. ʌʽʟʽʦʣʦʛʽʯʥʦ ʪʦʯʥʘ ʨʝʧʨʦʜʫʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʛ  

ʟʘ ʢʦʣʴʦʨʦʤ (ʘʣʝ ʥʝ ʟʘ ʘʙʩʦʣʶʪʥʠʤ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ, ʝʥʝʨʛʽʾ) 

ʫ ʢʦʞʥʽʡ ʪʦʯʮʽ ʦʨʠʛʽʥʘʣʫ ʽ ʨʝʧʨʦʜʫʢʮʽʾ. ʑʦʜʦ ʚʽʟʫʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʦ ʪʦʯʥʘ ʽ ʬʽʟʠʯʥʦ ʪʦʯʥʘ ʨʝʧʨʦʜʫʢʮʽʷ  ̒ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ [15; 20]. 

ʊʨʝʪʽʡ ʚʠʜ ʪʦʯʥʦʩʪʽ ʢʦʣʴʦʨʦʚʽʜʪʚʦʨʝʥʥʷ ï ʧʩʠʭʦʣʦʛʽʯʥʘ ʪʦʯʥʽʩʪʴ ï 

ʧʦʢʠ ʥʝ ʻ ʩʬʦʨʤʫʣʴʦʚʘʥʠʤ ʦʜʥʦʟʥʘʯʥʦ ʽ ʧʦʚʥʽʩʪʶ. 

ʋ ʟʚô̫ʟʢʫ ʟ̔ ʮʠʤ ʧʦʪʨʽʙʥʦ ʜʘʪʠ ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷʤ çʧʩʠ-

ʭʦʣʦʛʽʯʥʘ ʪʦʯʥʽʩʪʴè ʽ çʧʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚè ʪʘ ʧʨʦʚʝʩʪʠ ʤʽʞ ʥʠʤʠ ʨʦʟ-

ʤʝʞʫʚʘʥʥʷ. 

çʇʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚè ï ʮʝ ʧʝʚʥʠʡ ʥʘʩʪʨʽʡ, ʚʠʢʣʠʢʘʥʠʡ ʧʝʨʝʛʣʷ-

ʜʦʤ ʢʦʣʴʦʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʢʦʣʴʦʨʠ ʷʢʦʛʦ ʻ ʜʫʞʝ ʩʠʣʴʥʦ ʟʤʽʥʝʥʠʤʠ 
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ʱʦʜʦ ʦʙô̒ʢʪʘ ʚʽʜʪʚʦʨʝʥʥʷ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʜʦʩʷʛʘʪʁʴ ʧʝʚʥʦʛʦ ʝʬʝʢʪʫ, 

ʥʘʡʯʘʩʪʽʰʝ ʨʝʢʣʘʤʥʦʛʦ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʚʥʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ 

ʦʢʨʝʤʽ ʘʙʦ ʚʩʽ ʢʦʣʴʦʨʠ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʢʨʫʯʝʥʠʤʠ ʜʦ ʟʦʚ-

ʩʽʤ ʥʝʨʝʘʣʴʥʠʭ, ʥʝ ʚʣʘʩʪʠʚʠʭ ʮʠʤ ʦʙô̒ʢʪʘʤ. ʊʘʢʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʢʨʝʤʠʭ 

ʜʽʣʷʥʦʢ ʢʦʣʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʘʙʦ ʚʩʴʦʛʦ ʪʽʣʘ ʢʦʣʽʨʥʦʛʦ ʦʭʦʧʣʝʥʥʷ ʻ ʭʘʨʘʢ-

ʪʝʨʥʠʤʠ ʜʣʷ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʦʨʠʛʽʥʘʣʽʚ ï ʨʝʢʣʘʤʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʧʣʘʢʘʪʽʚ, 

ʘʬʽʰ, ʫʧʘʢʫʚʘʥʴ ʽ ʪ. ʽʥ. ʊʦʙʪʦ ʟʦʙʨʘʞʝʥʴ, ʢʦʣʴʦʨʠ ʷʢʠʭ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʧʝʚʥʦʛʦ ʥʘʩʪʨʦʶ, ʝʤʦʮʽʡ [11; 16]. 

ʇʦʥʷʪʪʷ çʧʩʠʭʦʣʦʛʽʯʥʘ ʪʦʯʥʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʽʚè ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʪʘʢʠʤ ʯʠʥʦʤ. ʂʦʣʴʦʨʠ çʧʩʠʭʦʣʦʛʽʯʥʦ ʪʦʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷè, 

ʱʦ ʩʪʘʥʦʚʠʪʴ ʨʝʧʨʦʜʫʢʮʽʶ ʩʶʞʝʪʫ, ʦʮʽʥʶʚʘʥʦʛʦ ʣʶʜʠʥʦʶ ʟ ʧʘʤô̫ʪʽ, 

 ̒ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʤʠ ʪʘʢ, ʱʦ ʧʽʜ ʯʘʩ ʨʦʟʛʣʷʜʫ ʟʦʙʨʘʞʝʥʥʷ ʚʠʥʠʢʘʻ ʚʨʘ-

ʞʝʥʥʷ ʨʝʘʣʽʩʪʠʯʥʦʩʪʽ. ɯ ʟ ʧʦʛʣʷʜʫ çʧʩʠʭʦʣʦʛʽʯʥʦʾ ʪʦʯʥʦʩʪʽ ʢʦʣʴʦʨʦʚʽʜ-

ʪʚʦʨʝʥʥʷè ʻ ʥʝʧʨʠʧʫʩʪʠʤʠʤʠ ʟʤʽʥʠ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʢʦʣʴʦʨʽʚ ʟʦʙʨʘ-

ʞʝʥʥʷ ʚ ʜʫʞʝ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʢʦʣʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʟʘ ʟʙʝʨʝʞʝʥʥ ̫ʧʦʩʪʽʡʥʠ-

ʤʠ ʽʥʰʠʭ ʢʦʣʴʦʨʽʚ ʟʦʙʨʘʞʝʥʥʷ. ʂʦʣʴʦʨʠ ʧʩʠʭʦʣʦʛʽʯʥʦ ʪʦʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʜʘʥʠʤʠ ʥʝ ʪʦʯʢʘʤʠ, ʘ ʜʝʷʢʠʤʠ 

ʜʽʣʷʥʢʘʤʠ ʢʦʣʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʢʦʣʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʧʩʠʭʦ-

ʣʦʛʽʯʥʦʾ ʪʦʯʥʦʩʪʽ ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʧʝʚʥʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʯʘʩʪʦ 

ʧʦʪʨʝʙʫʶʪʴ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʣʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʭʘʨʘʢ-

ʪʝʨʫ ʽ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʣʶʩʪʨʘʮʽʡ, ʱʦ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʮʽʡ ʩʤʫʟ̔. 

ʇ̔ ʜ ʯʘʩ ʢʦʤʧʦʥʫʚʘʥʥ ̫ ʽʣʶʩʪʨʘʮʽʡ ʥʘ ʰʧʘʣʴʪʘʭ ʚʠʜʘʥʥʷ ʟʜʝʙʽʣʴʰʦʛʦ 

ʙʘʞʘʥʦ, ʱʦʙ ʫʩʽ ʚʦʥʠ ʙʫʣʠ ʚʠʪʨʠʤʘʥʠʤʠ ʚ ʧʝʚʥʦʤʫ ʢʦʣʦʨʠʪʽ [14]. 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʷʢʱʦ ʥʘ ʽʣʶʩʪʨʘʮʽʷʭ ʩʤʫʛʠ ʻ ʩʧʦʪʚʦʨʝʥʥʷ ʢʦʣʽʨʥʦʛʦ 

ʙʘʣʘʥʩʫ, ʪʦ ʚʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʦʜʥʘʢʦʚʠʤʠ ʜʣʷ ʚʩʽʭ ʟʦʙʨʘʞʝʥʴ ʮʽʻʾ ʩʤʫʛʠ 

(ʥʘ ʜʦʜʘʪʦʢ ʜʦ ʨʽʰʝʥʴ ʟ ʘʜʨʝʩʥʦʶ ʢʦʨʝʢʮʽʻʶ). ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʩʤʫʛʘ ʙʫʜʝ 

ʩʧʨʠʡʤʘʪʠʩʷ ʷʢʽʩʥʦ ʥʘʚʽʪʴ ʟʘ ʟʥʘʯʥʠʭ ʚʽʜʭʠʣʝʥ ɹ ʙʘʣʘʥʩʫ. ɸʥʘʣʦʛʽʯʥʽ 

ʚʠʤʦʛʠ ʜʦ ʧʝʨʝʢʨʫʯʫʚʘʥʴ ʢʦʣʴʦʨʽʚ ʦʢʨʝʤʠʭ ʦʜʥʦʪʠʧʥʠʭ ʦʙô̒ʢʪʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʦʧʪʠʤʘʣʴʥʠʤʠ, ʘʣʝ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤʠ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ 

ʩʤʫʛʠ. ɼʦʪʨʠʤʘʥʥʷ ʙʘʣʘʥʩʫ ʩʤʫʛʠ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ, ʥʽʞ ʙʽʣʴʰ 

ʨʽʟʥʦʨʽʜʥʽ ʟ ʪʝʭʥʽʢʠ ʡ ʟʘʩʦʙʽʚ ʚʠʢʦʥʘʥʥʷ ʦʨʠʛʽʥʘʣʠ. 

ʆʨʠʛʽʥʘʣʠ ʜʨʫʛʦʛʦ ʢʣʘʩʫ, ʢʦʣʴʦʨʦʚʽʜʪʚʦʨʝʥʥʷ ʷʢʠʭ ʤʘʻ ʚʠʟʥʘʯʘʪʠ 

ʧʩʠʭʦʣʦʛʽʯʥʘ ʪʦʯʥʽʩʪ,ɹ ʩʪʘʥʦʚʣʷʪʴ ʥʘʡʙʽʣʴʰ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʚʩʽʭ ʚʽʜʪʚʦʨʶ-

ʚʘʥʠʭ ʟʘʩʦʙʘʤʠ ʧʦʣʽʛʨʘʬʽʾ ʦʨʠʛʽʥʘʣʽʚ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʽʣʴʰ ʧʦʚʥʠʭ  
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ʪʘ ʦʙô̒ʢʪʠʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʪʦʯʥʦʩʪʽ ʧʦʪʨʽʙʥʦ ʢʽʣʴʢʽʩʥʦ ʽ ʷʢʽʩʥʦ 

ʜʦʧʦʚʥʠʪʠ ʜʘʥʽ ʧʨʦ ʜʦʧʫʩʪʠʤʽ ʪʨʘʥʩʬʦʨʤʘʮʽ ʾ ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ. 

ʂʨʽʤ ʜʦʧʦʚʥʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʙʨʘʞʫʚʘʣʴʥʠʭ ʦʨʠʛʽʥʘʣʽʚ, ʩʣʽʜ ʫʚʝʩʪʠ 

ʻʜʠʥʫ ʪʝʨʤʽʥʦʣʦʛʽʶ ʨʝʧʨʦʜʫʢʦʚʘʥʠʭ ʢʦʣʴʦʨʽʚ ʽ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘʡʙʽʣʴʰ 

ʯʘʩʪʦ ʚʽʜʪʚʦʨʶʚʘʣʴʥʽ ʩʶʞʝʪʠ [14; 19]. 

ʂʦʣʴʦʨʠ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʨʝʧʨʦʜʫʢʦʚʘʥʠʭ ʦʙô̒ʢʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʘʤô̫ʪʥʠʤʠ ʪʘ/ʘʙʦ ʩʶʞʝʪʥʦ ʚʘʞʣʠʚʠʤʠ [24; 25]. 

ʇʘʤô̫ʪʥʽ ʢʦʣʴʦʨʠ ï ʢʦʣʴʦʨʠ ʧʨʠʨʦʜʥʠʭ ʽ ʰʪʫʯʥʠʭ ʦʙô̒ʢʪʽʚ, ʷʢʽ ʟʙʝ-

ʨʽʛʘʶʪʴʩʷ ʚ ʧʘʤô̫ʪʽ ʣʶʜʠʥʠ ʪʘ ʷʢʽ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʨʝʘʣʴʥʠʭ ʦʙô̒ʢʪʽʚ, 

ʣʶʜʠʥʘ ʤʦʞʝ ʦʪʦʪʦʞʥʠʪʠ ʟ ʢʦʣʴʦʨʦʤ ʧʦʜʘʥʦʛʦ ʾʡ ʢʦʣʴʦʨʦʚʦʛʦ ʟʨʘʟʢʘ. 

ɺʽʜʦʤʦ, ʱʦ ʩʝʨʝʜʥʴʦʧʘʤô̫ʪʥʽ ʢʦʣʴʦʨʠ ʤʦʞʫʪʴ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ 

ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʪʫʨʘʣʴʥʠʭ ʢʦʣʴʦʨʽʚ ʪʘ ʾʭʥʻ ʧʝʨʝʚʘʞʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʦʧʫʩʢ ʥʘ ʧʝʨʝʜʘʚʘʥʥʷ ʢʦʣʴʦʨʫ. ʊʦʤʫ ʢʦʣʦʨʠʤʝʪʨʠʯʥʽ 

(ʘʙʦ ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʽ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʪʫʨʘʣʴʥʠʭ ʧʘʤô̫ʪʥʠʭ ʢʦʣʴʦʨʽʚ 

ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʘʪʥʽʤ ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʧʫʩʢʽʚ 

ʥʘ ʢʦʣʴʦʨʦʚʽʜʪʚʦʨʝʥʥʷ ʟ ʧʦʛʣʷʜʫ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʪʦʯʥʦʩʪʽ [22]. 

ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʘʧʩʝʤʧʣʽʥʛʫ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ ʯʦʪʠʨʠ ʦʩ-

ʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ: ʬʽʣʴʪʨʘʮʽʡʥʽ [14; 15; 18; 19], ʦʮʽʥʥʦ-ʪʝʦʨʝʪʠʯʥʽ ʧʽʜʭʦʜʠ 

[16; 17; 22], ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʧʦʣʽʥʦʤʽʘʣʴʥʠʤʠ ʧʣʦʱʘʤʠ 

[6; 12; 13], ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ ʟʦʥʽ ɼʂʇ. 

ɼʣʷ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʤʝʪʦʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʣʽʥʽʡʥʽ, ʪʘʢ ʽ ʥʝʣʽʥʽʡʥʽ 

ʬʽʣʴʪʨʠ, ʚʢʣʶʯʥʦ ʟ ʣʦʢʘʣʴʥʦ ʘʜʘʧʪʠʚʥʠʤʠ [15]. ɻʦʚʦʨʠʪʠ ʧʨʦ ʧʨʘʮʝʟʜʘʪ-

ʥʽʩʪʴ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʩʢʣʘʜʥʦ, ʦʩʢʽʣʴʢʠ ʞʦʜʥʠʭ ʢʽʣʴʢʽʩʥʠʭ 

ʦʮʽʥʦʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʧʩʝʤʧʣʽʥʛʫ ʚ ʨʦʙʦʪʘʭ [15] ʥʝ ʥʘʚʝʜʝʥʦ. ʇʽʟʥʽʰʝ 

ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʩʢʣʘʜʥʽʰʽ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʽ ʨʦʟʫʤʥʽʰʽ ʧʽʜʭʦʜʠ ʜʦ ʧʦʩʪ-

ʬʽʣʴʪʨʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ [2]. ɹʫʣʦ ʫʩʚʽʜʦʤʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʣʴʪʨʘ 

ʜʦ ʙʫʜʴ-ʷʢʠʭ ʪʠʧʽʚ ʧʽʢʩʝʣʽʚ, ʦʩʦʙʣʠʚʦ ʜʦ ʪʝʢʩʪʫʨʥʠʭ ʜʽʣʷʥʦʢ, ʥʝʜʦʮʽʣʴʥʦ, 

ʦʩʢʽʣʴʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʬʽʣʴʪʨʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʥʝʩʝʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʩʧʦʪʚʦʨʝʥʴ. 

ʋ ʨʦʙʦʪʽ [10] ʥʘʚʝʜʝʥʦ ʜʝʷʢʽ ʢʽʣʴʢʽʩʥʽ ʜʘʥʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʦʨʽʚʥʷʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ (ʫ ʪʝʨʤʽʥʘʭ ʧʽʢʦʚʦʛʦ ʩʧʽʚʚ̔ʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ ï ʰʫʤ ï PSNR) 

ʪʘ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʢʽʣʴʢʦʭ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʘʧʩʝʤʧʣʽʥʛʫ. ʉʝʨʝʜ 

ʤʝʪʦʜʽʚ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʫ ʰʚʠʜʢʦʜʽʶ, ʥʘʡʢʨʘʱʽ (ʟʘʛʘʣʦʤ) ʨʝʟʫʣʴʪʘʪʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʪʦʜʠ [15]. 
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ʅʘʡʙʽʣʴʰ ̔ʜʘʥʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʘʧʩʝʤ-

ʧʣʽʥʛʫ ʥʘʚʝʜʝʥʦ ʚ ʨʦʙʦʪʽ [4]. ɸʥʘʣʽʟ ʟʜʽʡʩʥʝʥʦ ʜʣʷ ʥʘʙʦʨʫ ʩʪʘʥʜʘʨʪʥʠʭ 

ʪʝʩʪʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʫ ʛʨʘʜʘʮʽʷʭ ʩʽʨʦʛʦ ʜʣʷ ʂʉ ʧʨʠʙʣʠʟʥʦ 22 ... 53, ʪʦʙʪʦ 

ʟʘ ʩʫʪʪʻʚʦʛʦ ʚʠ̫ʚʫ ʙʣʦʢʦʚʠʭ ʝʬʝʢʪʽʚ. ʈʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠ ʧʦʩʪʬʽʣʴʪʨʘʮʽʾ, 

ʷʢ ʫ ʩʪʘʥʜʘʨʪʘʭ ʅ.263, MPEG4, ʽ ʥʘʚʽʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚ ʨʦʙʦʪʘʭ [14; 17]. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʩʪʘʥʜʘʨʪʘʭ (ʅ.263, MPEG4) 

ʫʧʨʦʚʘʜʞʝʥʦ ʷʢʽʩʥʽ ʤʝʪʦʜʠ ʘʧʩʝʤʧʣʽʥʛʫ, ʷʢʽ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʧʦʣʽʧʰʫ-

ʶʪʴ ʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʴ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʶ PSNR. ʄʝʪʦʜʠ, ʟʘʩʥʦʚʘʥʽ 

ʥʘ ʩʢʣʘʜʥʽʡ ʧʦʩʪʬʽʣʴʪʨʘʮʽʾ, ʟʘʟʚʠʯʘʡ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʚʠʛʨʘʰ, 

ʷʢʠʡ, ʦʜʥʘʢ, ʥʽʢʦʣʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 1 ʜɹ. ɺʠʛʨʘʰ, ʟʘʟʚʠʯʘʡ, ʻ ʤʘʢʩʠʤʘʣʴ-

ʥʠʤ ʜʣʷ ʜʦʩʠʪʴ ʧʨʦʩʪʠʭ ʟʘ ʢʦʥʪʝʢʩʪʦʤ ʟʦʙʨʘʞʝʥʴ (Lena, Peppers) ʽ ʤʝʥ-

ʠhʤ ʜʣʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʟʦʙʨʘʞʝʥʴ (Baboon). 

ɸʣʛʦʨʠʪʤʠ ʘʧʩʝʤʧʣʽʥʛʫ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʜʨʫʛʦʾ ʪʘ ʪʨʝʪʴʦʾ ʛʨʫʧ 

(ʦʮʽʥʥʦ-ʪʝʦʨʝʪʠʯʥʽ [17] ʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʧʦʣʽʥʦʤʽʘʣʴʥʠʤʠ 

ʧʣʦʱʘʤʠ [14]), ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ ʥʘʡʢʨʘʱʠʭ. ɹʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ, 

ʨʦʟʨʦʙʣʝʥʠʤʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 10 ï 15 ʨʦʢʽʚ, ʻ ʤʝʪʦʜʠ ʘʧʩʝʤʧʣʽʥʛʫ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʟʦʢʨʝʤʘ, ɼʂʇ. ʇʦʢʘʟʘʥʦ,  

ʱʦ ʟʘ ʚʠʩʦʢʠʭ ʩʪʫʧʝʥʽʚ ʩʪʠʩʥʝʥʥʷ ʚʠʛʨʘʰ, ʟʛʽʜʥʦ ʟ̔ ʢʨʠʪʝʨʽʻʤ PSNR, 

ʤʦʞʝ ʜʦʩʷʛʘʪʠ 1,4 ʜɹ, ʜʦ ʪʦʛʦ ʞ ʤʝʪʦʜʠ [16; 22] ʤʘʶʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʫ 

ʰʚʠʜʢʦʜʽʶ. 

ʆʜʥʽʻʶ ʟ ʾʭʥʽʭ ʧʝʨʝʚʘʛ ʻ ʪʝ, ʱʦ ʧʽʜ ʯʘʩ ʘʧʩʝʤʧʣʽʥʛʫ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ 

ɼʂʇ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʩʣʫʛʫʻ ʦʩʥʦʚʦʶ ʜʝʢʦʤʧʨʝʩʽʾ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʥʘʜʘ̒ 

ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʦʜʽʶ. ɼʦʜʘʪʢʦʚʦ ʰʚʠʜʢʦʜʽʷ ʤʦʞʝ ʙʫʪʠ ʧʽʜ-

ʚʠʱʝʥʦ ,ʁ ʷʢʱʦ ʦʙʨʦʙʣʝʥʥʷ ʟʜʽʡʩʥʶʪʁʴ ̔ʟ ʯʘʩʪʢʦʚʠʤ ʧʝʨʝʢʨʠʪʪʷʤ ʙʣʦʢʽʚ 

ʘʙʦ ʥʝ ʜʣʷ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʧʦʣʦʞʝʥʴ. 

ʈʘʟʦʤ ʟ̔ ʪʠʤ ʙʽʣʴʰʽʩʪʴ ʤʝʪʦʜʽʚ ʘʧʩʝʤʧʣʽʥʛʫ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʧʨʦ-

ʪʝʩʪʦʚʘʥʦ ʜʣʷ ʟʦʙʨʘʞʝʥʴ ʫ ʛʨʘʜʘʮʽʷʭ ʩʽʨʦʛʦ ʯʠ ʢʦʤʧʦʥʝʥʪʠ Y (ʽʥʪʝʥʩʠʚ-

ʥʦʩʪʽ) ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʱʦʜʦ JPEG ʘʙʦ JPEG-ʧʦʜʽʙʥʠʭ (ʱʦ ʧʨʘʮʶ-

ʪʁ ɹʫ ʙʣʦʢʘʭ 8³8 ʧʽʢʩʝʣʽʚ) ʤʝʪʦʜʽʚ ʩʪʠʩʥʝʥʥʷ ʟ̔ ʚʪʨʘʪʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʭʦʯʘ 

ʤʝʪʦʶ ʘʧʩʝʤʧʣʽʥʛʫ ʻ ʧʽʜʚʠʱʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ ʧʽʩʣʷ ʜʝ-

ʢʦʤʧʨʝʩʽʾ, ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢ ʽ ʨʘʥʽʰʝ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʁʪʴ ʤʝʪʨʠʢʫ PSNR ʽ ʚʽʟʫʘʣʴʥʠʡ ʘʥʘʣʽʟ. ʄʝʪʨʠʢʠ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʡ ʘʥʘʣʽʟʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʩʪʠʩʥʝʥʥʷ ʟʦʙʨʘʞʝʥʴ [3] ʟʘʛʘʣʦʤ, ʘʣʝ ʥʝ ʜʣʷ ʦʮʽ-

ʥʁ ʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʣʘʩʥʝ ʘʧʩʝʤʧʣʽʥʛʫ. 
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ʋʨʘʭʦʚʫʶʯʠ ʨʘʥʽʰʝ ʩʢʘʟʘʥʝ ʱʦʜʦ ʘʢʪʫʘʣʴʥʦʩʪ̔ ʨʦʟʚô̫ʟʘʥʥʷ ʧʨʦʙʣʝ-

ʤʠ ʘʧʩʝʤʧʣʥ̔ʛʫ ʢʦʣʽʨʥʦʛʦ ʦʭʦʧʣʝʥʥʷ ʚ ʧʦʣʽʛʨʘʬʽʾ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ 

ʪʘʢʝ: 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʥʘʫʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ ʧʝʨʝʚʘʞʥʦ ʟʚʝʨʪʘʻʪʴʩʷ ʣʠʰʝ 

ʜʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʧʠʩʫ ʤʦʞʣʠʚʦʩʪʝʡ ʘʣʛʦʨʠʪʤʽʚ ʧʝʨʝʨʘʭʫʥʢʫ ʢʦʣʽʨʥʠʭ 

ʧʨʦʩʪʦʨʽʚ. ʅʽ ʚ ʦʜʥʦʤʫ ʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʥʝʤʘʻ ʦʧʠʩʽʚ ʷʢʦʛʦ-ʥʝʙʫʜʴ 

ʧʨʘʢʪʠʯʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʪʝʦʨʝʪʠʯʥʠʭ ʧʝʨʝʜʫʤʦʚ. ʅʝ ʷʩʥʦ, 

ʯʠ ʧʨʦʚʦʜʠʣʠ ʙʫʜʴ-ʷʢʽ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʟ̔ ʤʝʪʦʶ ʟô̫ʩʫʚʘʪʠ, ʯʠ ʟʙʽʛʘʻʪʴʩʷ 

ʪʝʦʨʽʷ ʟ̔ ʧʨʘʢʪʠʢʦʶ. 

ʍʦʯʘ ʜʝʷʢʽ ʟ̔ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʣʷʪʠ 

ʛʨʘʬʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʯʦʪʠʨʴʦʭ ʘʣʛʦʨʠʪʤʽʚ (ʟʦʢʨʝʤʘ 

ʤʦʚʘ ʡʜʝ ʧʨʦ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ Photoshop ʢʦʤʧʘʥʽʡ Adobe Inc.), ʘʣʝ 

ʧʦʢʠ ʱʦ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʷʩʥʠʤʠ ʨʝʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʝʨʝʪʚʦʨʝʥʴ 

 ̔ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ. ʆʩʢʽʣʴʢʠ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʢʦʥʽʚ ʩʪʠʩʥʝʥʥʷ ʻ ʨʽʟʥʦ  ʁʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʨʠʛʽʥʘʣʽʚ ʟ̔ ʨʽʟʥʦʶ ʩʝʤʘʥ-

ʪʠʢʦʶ, ʪʦ ʧʦʪʨʽʙʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʪʘʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

 

1.2. ʈʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʘʧʩʝʤʧʣʽʥʛʫ 

ʚ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤʘʭ 

 

1.2.1. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʘʣʛʦʨʠʪʤʽʚ ʧʝʨʝʨʘʭʫʥʢʫ 

ʢʦʣʽʨʥʠʭ ʢʦʦʨʜʠʥʘʪ 

 

ʏʘʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʮʽʣʘ ʩʝʨʽʷ ʧʝʨʝʪʚʦʨʝʥʴ: ʟʦʙʨʘʞʝʥʥʷ ʟ ʢʦʣʴʦʨʦ-

ʚʦʛʦ ʧʨʦʩʪʦʨʫ ʩʢʘʥʝʨʘ ʧʝʨʝʪʚʦʨʶʁ ʪ ɹʥʘ ʢʦʣʽʨʥʠʡ ʧʨʦʩʪʽʨ, ʫ ʷʢʦʤʫ ʟʜʽʡ-

ʩʥʶʁʪʴ ʦʙʨʦʙʣʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʪʁ ɹʡʦʛʦ ʫ ʬʘʡʣʽ; ʜʣʷ ʚʽʜʦ-

ʙʨʘʞʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʪʚʦʨʶʪʁʴ ̔ʟ ʨʦʙʦʯʦʛʦ ʢʦʣʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ  

ʥʘ ʢʦʣʽʨʥʠʡ ʧʨʦʩʪʽʨ ʤʦʥʽʪʦʨʘ; ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʠʨʘʞʥʦ ʾʢʦʧʽʾ ʟʦʙʨʘʞʝʥʥʷ  

ʟ ʨʦʙʦʯʦʛʦ ʢʦʣʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʧʝʨʝʪʚʦʨʶʪʁʴ ʥʘ ʢʦʣʽʨʥʠʡ ʧʨʦʩʪʽʨ ʜʨʫʢʘʨ-

ʩʴʢʦʛʦ ʚʝʨʩʪʘʪʘ ʘʙʦ ʙʫʜʴ-ʷʢʦʛʦ ʽʥʰʦʛʦ ʧʨʠʩʪʨʦʶ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʪʁ ɹʜʣʷ 

ʢʽʥʮʝʚʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ. CMS ʜʦʧʫʩʢʘʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʦʙʨʘ-

ʞʝʥʥʷ ʟ ʦʜʥʦʛʦ ʢʦʣʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ ʜʨʫʛʠʡ,  ̔ʟ ʮʴʦʛʦ ʢʦʣʴʦʨʦʚʦʛʦ ʧʨʦ-

ʩʪʦʨʫ ʥʘ ʪʨʝʪʽʡ ʙʫʜʴ-ʷʢʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ. 

ɿʘʟʚʠʯʘʡ ʯʝʨʝʟ ʨʦʟʙʽʞʥʽʩʪʴ ʢʦʣʽʨʥʠʭ ʦʭʦʧʣʝʥʴ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʜʝʷʢʽ ʢʦʣʴʦʨʠ ʚʽʜʪʚʦʨʠʪʠ ʙʫʜʝ ʥʝʤʦʞʣʠʚʦ. ʋ ʮʴʦʤʫ ʨʘʟʽ ʘʙʦ ʢʦʣʴʦʨʠ 

ʙʫʜʝ ʟʘʤʽʥʝʥʦ ʽʥʰʠʤʠ, ʷʢʽ ʤʦʞʥʘ ʚʽʜʪʚʦʨʠʪʠ ʥʘ ʮʴʦʤʫ ʧʨʠʩʪʨʦʾ ʪʘ ʚʠʢʣʠ-

ʢʘʶʪʴ ʫ ʩʧʦʩʪʝʨʽʛʘʯʘ ʩʭʦʞʽ ʢʦʣʴʦʨʦʚʽ ʚʽʜʯʫʪʪʷ. 



19 

ʊʦʤʫ ʩʪʘʥʜʘʨʪ ICC ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʯʦʪʠʨʴʦʭ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪ-

ʤʽʚ ʧʝʨʝʨʘʭʫʥʢʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʧʦʛʦʜʠʪʠ ʧʦʜʘʥʥʷ ʢʦʣʴʦʨʫ 

ʤʽʞ ʨʽʟʥʠʤʠ ʢʦʣʴʦʨʦʚʠʤʠ ʧʨʦʩʪʦʨʘʤʠ. 

ʉʪʠʩʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʪʘʜʽʾ ʜʨʫʢʫʚʘʥʥʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ  

ʷʢ ʘʚʪʦʤʘʪʠʯʥʦ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʠʭ ʫ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ ʧʝʨʝʨʘʭʫʥʢʫ ʢʦʣʽʨʥʠʭ ʧʨʦʩʪʦʨʽʚ), ʪʘʢ ʽ ʚʨʫʯʥʫ ʦʧʝʨʘʪʦʨʦʤ 

ʢʦʨʝʢʮʽʾ ʢʦʣʴʦʨʫ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚ ʨʦʙʦʪʽ [17] ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʠ ʤʝʪʦʜʠ ʩʪʠʩʥʝʥʥʷ ʽʟ ʚʪʨʘʪʘʤʠ JPEG (ʨʦʟʧʦʜʽʣ ʟʦʙʨʘʞʝʥʥʷ  

ʥʘ ʦʜʥʘʢʦʚʽ ʙʣʦʢʠ 8³8 ʧʽʢʩʝʣʽʚ) ʪʘ ADCT [12] (ʨʦʟʧʦʜʽʣ ʟʦʙʨʘʞʝʥʥʷ  

ʥʘ ʧʨʷʤʦʢʫʪʥʽ ʙʣʦʢʠ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ). 

ʉʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ADCT (QT) ʚʠʙʨʘʥʦ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝ-

ʯʠʪʠ ʪʘʢʠʡ ʩʘʤʠʡ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ, ʷʢ ʽ ʚʽʜʧʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ 

Q ʜʣʷ JPEG. ʇʽʜ ʯʘʩ ʢʦʜʫʚʘʥʥ ̫ ʟʦʙʨʘʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʝʨʩʽ ʁ

ADCT, ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ  

( ʟ̔ ʥʝʨʽʚʥʦʤʽʨʥʦʶ ʪʘʙʣʠʮʝʶ ʢʚʘʥʪʫʚʘʥʥʷ) [25]. 

ʗʢ ʤʝʪʦʜʠ ʫʩʫʥʝʥʥʷ ʙʣʦʢʦʚʦʛʦ ʝʬʝʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ɼʂʇ ʟ ʘʜʘʧʪʠʚʥʦʶ ʟʤʽʥʦʶ ʬʦʨʤʠ ʙʣʦʢʽʚ [18; 20] (SA-DCT) 

ʽ ʤʝʪʦʜ ʧʨʠʜʫʰʝʥʥʷ ʙʣʦʢʦʚʦʛʦ ʝʬʝʢʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʫ ʢʦʜʝʨʽ 

ADCT (DB), ʘ ʪʘʢʦʞ ʧʨʠʩʢʦʨʝʥʽ ʚʘʨʽʘʥʪʠ ʮʠʭ ʜʚʦʭ ʤʝʪʦʜʽʚ: fast SA-DCT, 

x4DB, x7DB, x64DB. ʊʫʪ ʧʦʟʥʘʯʝʥʥʷ x4DB ʽ x7DB ʦʟʥʘʯʘʶʪʴ ʤʦʜʠʬʽʢʘʮʽʾ 

ʤʝʪʦʜʫ DB, ʧʨʠʩʢʦʨʝʥʽ, ʚʽʜʧʦʚʽʜʥʦ, ʫ 4 ʽ 7 ʨʘʟʽʚ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ 

ʯʘʩ ʬʽʣʴʪʨʘʮʽʾ ʟʤʽʱʝʥʥʷ ʩʫʩʽʜʥʽʭ ʧʦʣʦʞʝʥʴ ʙʣʦʢʽʚ ʥʘ ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ, 

ʙʽʣʴʰʫ ʟʘ ʦʜʠʥʠʮ.ʁ 

ʇ̔ ʜ ʯʘʩ ʧʨʠʜʫʰʝʥʥ ̫ʙʣʦʢʦʚʦʛʦ ʝʬʝʢʪʫ ʚ ʢʦʜʝʨʽ ADCT ʚʠʢʦʨʠʩʪʦ-

ʚʫʁʪʴ ʬʽʣʴʪʨ ʥʘ ʦʩʥʦʚʽ ɼʂʇ ʫ ʙʣʦʢʘʭ 8³8 ʟ̔ ʧʦʨʦʛʦʤ ʦʙʥʫʣʽʥʥʷ ʢʦʝʬʽʮʽʻʥ-

ʪʽʚ, ʱʦ ʜʦʨʽʚʥʶʻ ʧʦʣʦʚʠʥʽ ʢʨʦʢʫ ʢʚʘʥʪʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ɼʂʇ, ʟʘʜʘʥʦʛʦ 

ʧ̔ ʜ ʯʘʩ ʩʪʠʩʥʝʥʥ ̫ʟʦʙʨʘʞʝʥʥʷ [22]. 

ɼʂʇ-ʬʽʣʴʪʨʘʮʽ ʁ ʟ̔ ʪʚʝʨʜʠʤ ʧʦʨʦʛʦʤ ʚʠʢʦʥʫʶʪʴ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ. ɼʣ ̫ʢʦʞʥʦʛʦ ʙʣʦʢʫ ʨʦʟʨʘʭʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʢʦʝʬ̔ʮ̔ ʥ̒ʪʠ. 

ʇʦʪʽʤ ʚʠʢʦʥʫʶʪʴ ʦʙʥʫʣʽʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʘʤʧʣʽʪʫʜʘ ʷʢʠʭ ʫʧʠʨʘʻʪʴʩʷ 

ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʨʽʛ, ʽ ʚʠʢʦʥʫʶʪʴ ʟʚʦʨʦʪʥʝ ɼʂʇ-ʧʝʨʝʪʚʦʨʝʥʥʷ. ʋ ʨʝʟʫʣʴ-

ʪʘʪʽ ʚʩʽ ʧʽʢʩʝʣʽ ʙʣʦʢʫ ʥʘʙʫʚʘʶʪʴ ʚʽʜʬʽʣʴʪʨʦʚʘʥʠʭ ʟʥʘʯʝʥ.ɹ ʗʢʱʦ ʮʝʡ 

ʧʽʢʩʝʣʴ ʟʦʙʨʘʞʝʥʥʷ ʥʘʣʝʞʠʪʴ ʢʽʣʴʢʦʤ ʨʽʟʥʠʤ ʙʣʦʢʘʤ, ʚʽʜʬʽʣʴʪʨʦʚʘʥʽ 

ʟʥʘʯʝʥʥʷ ʦʩʝʨʝʜʥʶʶʪʴ. 
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ʋ ʬʦʪʦʛʨʘʬʽʾ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ 

ʟʦʙʨʘʞʝʥʥʷ, ʷʢʠʡ ʚʠʟʥʘʯʝʥʦ ʪʘʢʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢ ʪʦʯʥʽʩʪʴ ʬʦʢʫʩʫʚʘʥʥʷ, 

ʷʢʽʩʪʴ ʦʙô̒ʢʪʠʚʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ ʜʘʪʯʠʢʘ ʢʘʤʝʨʠ. ʆʜʥʘʢ ʨʦʟʜʽʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ ʪʘʢʦʞ ʤʦʞʝ ʩʪʦʩʫʚʘʪʠʩʷ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʠʭ ʘʩʧʝʢʪʽʚ, ʷʢ-ʦʪ ʨʦʟ-

ʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʦʙô̒ʢʪʠʚʘ, ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ ʥʘ ʜʶʡʤ ʫ ʜʨʫʢʦʚʘʥʽʡ ʚʝʨʩʽʾ 

ʪʘ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ ʮʠʬʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. 

ɹʽʣʴʰʽʩʪʴ ʦʩʥʦʚʥʠʭ ʧʨʦʛʨʘʤ ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ ʟʦʙʨʘʞʝʥʥʷ. ʉʢʣʘʜʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʩʪʚʦʨʠʪʴ 

ʷʢʽʩʴ ʟʥʘʯʫʱʽ ʜʝʪʘʣʽ (ʘʙʦ ʽʣʶʟʽʶ). ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚ ʢʨʘʱʦʤʫ ʨʘʟʽ ʟʦʙʨʘʞʝʥʥʷ ʙʫʜʝ ʧʨʦʩʪʦ ʤʘʪʠ ʚʠʛʣʷʜ ʥʝ ʫ ʬʦʢʫʩʽ, ʟʘʪʝ 

ʙʝʟ ʧʽʢʩʝʣʽʚ, ʱʦ ʚʧʘʜʘʶʪʴ ʚ ʦʯʽ (ʨʠʩ. 1.1). 

 

 

 

ʈʠʩ. 1.1. ʇʨʦʩʪʝ ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ 

 

ʅʝʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʪʘʢʝ ʩʘʤʝ ʜʝʪʘʣʴʥʝ, ʷʢ ʚʝʨʭʥʻ, ʟʦʙʨʘʞʝʥʥʷ 

ʟ ʦʨʠʛʽʥʘʣʫ ʟ ʥʠʟʴʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. ɸʣʝ ʮʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʠ-

ʪʫʘʮʽʷ ʻ ʙʝʟʥʘʜʽʡʥʦʶ. ʑʦʙ ʜʦʧʦʤʦʛʪʠ ʧʽʜʚʠʱʠʪʠ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ 

ʟʦʙʨʘʞʝʥʥʷ (ʫ ʮʴʦʤʫ ʨʘʟʽ, ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ) ʫ ʧʨʦʮʝʩʽ ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ 

ʟʜʽʡʩʥʶʶʪʴ ʦʧʝʨʘʮʽʶ ʘʧʩʝʤʧʣʽʥʛʫ. 
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ʉʢʣʘʜʥʽʩʪʴ ʘʧʩʝʤʧʣʽʥʛʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʷʢ ʟʛʝʥʝʨʫʚʘʪʠ ʥʦʚʽ ʟʨʘʟʢʠ 

ʜʘʥʠʭ ʽ ʟʘʧʦʚʥʠʪʠ ʾʭ ʟʦʙʨʘʞʝʥʥʷʤʠ ʟ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʧʽʢʩʝʣʽʟʘʮʽʶ 

ʟʦʙʨʘʞʝʥʥʷ. ɼʦʩʣʽʜʥʠʢʠ [7] ʧʦʢʘʟʘʣʠ ʨʦʙʦʪʫ ʪʘʢʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʛʝʥʝʨʫʻ 

ʟʦʙʨʘʞʝʥʥʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʯʘʩʪʦʪʠ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʚ 64 ʨʘʟʠ, ʧʦʨʽʚʥʷʥʦ 

ʟ ʦʨʠʛʽʥʘʣʦʤ ʽʟ ʥʠʟʴʢʠʤ ʜʦʟʚʦʣʦʤ. ʋ ʨʦʟʨʦʙʮʽ ʚʠʢʦʨʠʩʪʘʣʠ ʘʣʛʦʨʠʪʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʭʦʚʘʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʟʦʙʨʘʞʝʥ-

ʥ ̫ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʦʨʠʛʽʥʘʣʫ. ʊʦʙʪʦ ʘʣʛʦʨʠʪʤ çʚʠʛʘʜʫʻè ʦʩʦʙʫ 

(ʨʠʩ. 1.2). 

 

 
 

ʈʠʩ. 1.2. ɺʽʜʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

 

ʉʠʥʪʽʷ ʈʫʜʽʥ, ʧʨʦʬʝʩʦʨʢʘ ʢʦʤʧôʁʪʝʨʥʠʭ ʥʘʫʢ ʚ ʋʥʽʚʝʨʩʠʪʝʪʽ ɼʶʢʘ 

ʚ ɼʘʨʝʤʽ, ʇʽʚʥʽʯʥʘ ʂʘʨʦʣʽʥʘ, ʧʨʦʢʦʤʝʥʪʫʚʘʣʘ ʨʦʟʨʦʙʢʫ: çʄʠ ʜʦʚʝʣʠ,  

ʱʦ ʚʠ ʥʝ ʤʦʞʝʪʝ ʨʦʟʧʽʟʥʘʪʠ ʦʙʣʠʯʯʷ ʟʘ ʨʦʟʤʠʪʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ, ʪʦʤʫ 

ʱʦ ʪʫʪ ʜʫʞʝ ʙʘʛʘʪʦ ʤʦʞʣʠʚʦʩʪʝʡ. ʆʪʞʝ, ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘ ʧʦʣʽʧʰʝʥʥʷ, 

ʱʦ ʧʝʨʝʚʠʱʫʻ ʧʝʚʥʠʡ ʧʦʨʦʛʦʚʠʡ ʨʽʚʝʥʴ, ʥʝ ʤʦʞʝ ʙʫʪʠè [23]. 

2019 ʨ. ʚʯʝʥʽ ʄʘʩʩʘʯʫʩʝʪʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʨʦʟʨʦʙʠʣʠ 

ʤʝʪʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʚʣʶʚʘʪʠ ʧʨʠʭʦʚʘʥʝ ʚʽʜʝʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʽʥʽ 

ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ. ɸʣʛʦʨʠʪʤ ʘʥʘʣʽʟʫʻ ʚʟʘʻʤʦʜʽʶ ʪʽʥʝʡ  ̔ʛʝʦʤʝʪʨʽʾ ʥʘ ʚʽʜʝʦ 

ʪʘ ʧʨʦʛʥʦʟʫʻ çʧʝʨʝʥʝʩʝʥʥʷ ʩʚʽʪʣʘè. ʊʘʢ, ʷʢʱʦ ʚ ʢʽʤʥʘʪʽ ʚʩʪʘʥʦʚʣʝʥʦ 

ʚʽʜʝʦʢʘʤʝʨʫ, ʚʽʥ ʜʦʧʦʤʦʞʝ ʨʝʢʦʥʩʪʨʫʶʚʘʪʠ ʚʽʜʝʦ ʥʝʚʠʜʠʤʦʛʦ ʢʫʪʘ ʧʨʠ-

ʤʽʱʝʥʥʷ. 
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1.2.2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʘʧʩʝʤʧʣʽʥʛʫ 

ʜʣ ̫ʚʽʜʥʦʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ 

 

ɹʘʛʘʪʦ ʤʝʨʝʞʝʚʠʭ ʩʪʨʫʢʪʫʨ ʩʧʨʦʢ̒ʪʦʚʘʥʦ ʪʘʢ, ʱʦʙ ʙʫʪʠ ʩʠʤʝʪʨʠʯ-

ʥʠʤʠ, ʮʝ ʤʦʞʥʘ ʨʝʟʶʤʫʚʘʪʠ ʷʢ ʜʚʘ ʝʪʘʧʠ çʢʦʜʫʚʘʥʥʷ-ʜʝʢʦʜʫʚʘʥʥʷè.  

ʅʘ ʝʪʘʧʽ ʢʦʜʫʚʘʥʥʷ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʠ ʦʟʥʘʢ ʽ ʩʫʙ-

ʜʠʩʢʨʝʪʠʟʘʮʽʷ ʰʘʨʫ ʟʘ ʰʘʨʦʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʦʩʦʙʣʠ-

ʚʦʩʪʝʡ. ʅʘ ʝʪʘʧʽ ʜʝʢʦʜʫʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽ ʁ ʧʝʨʝʚʘʞʥʦ 

ʟʘʩʥʦʚʘʥʦ ʥʘ ʢʘʨʪʽ ʦʟʥʘʢ, ʪʦʤʫ ʦʩʪʘʪʦʯʥʘ ʢʘʨʪʘ ʦʟʥʘʢ ʤʦʞʝ ʙʫʪʠ ʚʽʜ-

ʥʦʚʣʝʥʦ  ʁʜʦ ʚʠʭʽʜʥʦʛʦ ʨʦʟʤʽʨʫ. ɼʠʩʢʨʝʪʠʟʘʮʽʷ, ʱʦ ʧʽʜʚʠʱʫ,̒ ʻ ʥʘʡʯʘʩ-

ʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʤʝʪʦʜʦʤ ʥʘ ʝʪʘʧʽ ʜʝʢʦʜʫʚʘʥʥʷ. 

ʉʢʣʘʜʥʽʩʪʴ ʘʧʩʝʤʧʣʽʥʛʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʷʢ ʟʛʝʥʝʨʫʚʘʪʠ ʥʦʚʽ ʟʨʘʟʢʠ 

ʜʘʥʠʭ  ̔ ʟʘʧʦʚʥʠʪʠ ʾʭ ʟʦʙʨʘʞʝʥʥʷʤʠ ʟ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. 

ʋ ʧʨʦʮʝʩʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ: 

1) ʚ̔ ʜʦʙʨʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʯʦʢ ʧʦʣʦʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʨʽʟʥʠʮʷ 

ʫ ʚʠʛʣʷʜʽ ʟʦʙʨʘʞʝʥʥʷ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʽʥʠ ʟʥʘʯʝʥʥʷ ʧʽʢʩʝʣʷ; 

2) ʷʢ ʚʠʟʥʘʯʠʪʠ ʤʝʞʫ ʡ ʦʜʥʦʨʽʜʥʫ ʜʽʣʷʥʢʫ ʪʘ ʟʘʧʦʚʥʠʪʠ ʜʽʣʷʥʢʫ, 

ʱʦ ʟʘʣʠʰʠʣʘʩʷ, ʧʽʩʣʷ ʢʘʨʪʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ. 

ʇʨʘʢʪʠʯʥʫ ʨʝʘʣʽʟʘʮʽʶ ʘʧʩʝʤʧʣʽʥʛʫ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʚ ʨʽʟʥʠʭ ʧʨʦʛʨʘ-

ʤʘʭ ʦʙʨʦʙʣʝʥʥʷ ʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʫ Photoshop ʧʦʪʨʽʙʥʦ 

ʚʠʙʨʘʪʠ Image > Image Size, ʫʚʝʩʪʠ ʙʘʞʘʥʽ ʨʦʟʤʽʨʠ ʚ ʧʽʢʩʝʣʷʭ ʪʘ ʚʠʙʨʘʪʠ 

ʤʝʪʦʜ ʘʧʩʝʤʧʣʽʥʛʫ (ʫ Photoshop CC ʩʣʽʜ ʚʠʙʨʘʪʠ Preserve Details 2.0). 

ʇʽʩʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʪʨʦʭʠ ʧʽʜʚʠʱʠʪʠ ʨʽʟʢʽʩʪʴ ʬʦʪʦʛʨʘʬʽʾ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʟʦʙʨʘʞʝʥʥʷ (ʨʠʩ. 1.3). 

 

 
 

ʈʠʩ. 1.3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʘʧʩʝʤʧʣʽʥʛʫ ʫ Photoshop 

https://fotogora.ru/img/blog/or/2019/9/12/15478.png
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ʅʘʡʚʽʜʦʤʽʰʠʤ ʽʟ ʨʝʜʘʢʪʦʨʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 

ʟʦʙʨʘʞʝʥʥʷ (ʢʨʽʤ Photoshop) ʥʘʟʠʚʘʪʁʴ Genuine Fractals. ʇʽʟʥʽʰʝ ʡʦʛʦ 

ʧʝʨʝʡʤʝʥʫʚʘʣʠ ʥʘ Perfect Resize, ʘ ʪʝʧʝʨ ʮʝ ON1 Resize (ʨʠʩ. 1.4). 

 

 
 

ʈʠʩ. 1.4. ʅʘʣʘʰʪʫʚʘʥʥʷ ʟʤʽʥʠ ʨʦʟʤʽʨʫ ʟʦʙʨʘʞʝʥʥʷ ʚ ON1 

 

ʊʦʡ ʬʘʢʪ, ʱʦ ʮʝ ʘʚʪʦʥʦʤʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʚʦʥʦ ʻ ʥʘʡʢʨʘʱʠʤ. ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʜʘʣʽ, ʘʣʛʦʨʠʪʤ 

Preserve Details 2.0 ʫ Photoshop CC ʧʦʤʽʪʥʦ ʧʝʨʝʚʝʨʰʫʻ ON1 Resize. 

ʆʜʥʘʢ, ʷʢʱʦ ʫ ʚʘʩ ʥʝʤʘʻ Photoshop CC, ʚʠ ʤʦʞʝʪʝ ʩʧʨʦʙʫʚʘʪʠ ʜʝʷʢʽ  

ʟ̔ ʮʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʟʤʽʥʝʥʥʷ ʨʦʟʤʽʨʫ ʟʦʙʨʘʞʝʥʥʷ. 

ʂʨʽʤ ʮʴʦʛʦ, ʷʢʽʩʥʠʤ ʚʘʨʽʘʥʪʦʤ ʻ GIMP ï ʙʝʟʢʦʰʪʦʚʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʬʦʪʦʛʨʘʬʽʡ ʟ̔ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, 

ʷʢʝ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʧʨʠʯʦʤʫ ʥʝ ʪʽʣʴʢʠ ʜʣʷ 

ʘʧʩʝʤʧʣʽʥʛʫ (ʨʠʩ. 1.5). 

 

 
 

ʈʠʩ. 1.5. ɸʧʩʝʤʧʣʽʥʛ ʫ GIMP 

https://fotogora.ru/img/blog/or/2019/9/12/15479.png
https://fotogora.ru/img/blog/or/2019/9/12/15480.png
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ɼʝʷʢʽ ʢʦʤʧʘʥʽʾ ʚʞʝ ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʨʦʙʣʝʥʥʷʤ ʇɿ, ʷʢʝ ʤʘʻ ʧʽʜʚʠ-

ʱʫʚʘʪʠ ʜʦʟʚʽʣ, ʟʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʥʘ ʥʴʦʤʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʡʚʠʭ ʦʙʯʠʩʣʝʥʴ ʟʥʘʯʝʥʥʷ ʥʘʡʙʣʠʞʯʠʭ ʧʽʢʩʝʣʽʚ 

(ʷʢ ʮʝ ʟʘʨʘʟ ʧʨʘʮʶʻ). 

ʅʘʜ ʮʠʤ ʧʨʘʮʶʶʪʴ Google ʪʘ Adobe, ʽ, ʤʦʞʣʠʚʦ, ʤʠ ʟʤʦʞʝʤʦ ʧʦʙʘ-

ʯʠʪʠ ʜʝʷʢʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʚʧʨʦʚʘʜʞʫʶʪʴ ʮʽ ʪʝʭʥʦʣʦʛʽʾ, ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ. 

ɿʘʚʜʷʢʠ ʦʩʪʘʥʥʴʦʤʫ ʘʣʛʦʨʠʪʤʫ ʘʧʩʝʤʧʣʽʥʛʫ Adobe Photoshop CC, 

ʧʨʦʪʝʩʪʦʚʘʥʦʤʫ ʜʘʣʽ, ʤʦʞʥʘ ʚʞʝ ʙʘʯʠʪʠ ʥʘʪʷʢʠ ʥʘ ʪʝ, ʥʘ ʱʦ ʮʝ ʙʫʜʝ 

ʩʭʦʞʠʤ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʆʜʥʘʢ ʜʝʷʢʽ ʟ ʥʠʭ ʻ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʠʤʠ ʘʣʛʦʨʠʪ-

ʤʘʤʠ, ʷʢʽ ʬʦʢʫʩʫʶʪʴ ʪʽʣʴʢʠ ʥʘ ʧʝʚʥʦʤʫ ʪʠʧʽ ʟʦʙʨʘʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ  

ʥʘ ʦʙʣʠʯʯʷʭ ʧʽʜ ʧʝʚʥʠʤ ʢʫʪʦʤ. 

 

1.2.3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʨʠʢ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʷʢʦʩʪʽ ʘʧʩʝʤʧʣʽʥʛʫ ʟʦʙʨʘʞʝʥʴ 

 

ɹʘʛʘʪʦ ʘʚʪʦʨʽʚ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʝʪʨʠʢ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ 

ʪʘ MOS ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ (ʂʂʇ), ʱʦ ʟʤʫʰʫʻ 

ʾʭ ʚʠʢʦʥʫʚʘʪʠ ʧʦʧʝʨʝʜʥʽʡ ʬʽʪʠʥʛ (ʘʧʨʦʢʩʠʤʘʮʽʶ  ̔ ʣʽʥʝʘʨʠʟʘʮʽʶ) ʜʘʥʠʭ.  

ʅʘ ʧʦʛʣʷʜ ʘʚʪʦʨʽʚ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʻ ʥʝ ʟʦʚʩʽʤ ʧʨʘʚʠʣʴʥʠʤ.  

ʇʦ-ʧʝʨʰʝ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʬʽʪʠʥʛʫ ʽ ʚ ʨʝʟʫʣʴ-

ʪʘʪʽ ʤʘʪʠ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ ʂʂʇ ʜʣʷ ʦʜʥʽʻʾ ʡ ʪʽʻʾ ʩʘʤʦʾ ʤʝʪʨʠʢʠ. ɼʦ ʪʦʛʦ ʞ 

ʥʝʷʩʥʦ, ʷʢʠʡ ʽʟ ʤʝʪʦʜʽʚ ʬʽʪʠʥʛʫ ʻ ʥʘʡʢʨʘʱʠʤ.  

ʇʦ-ʜʨʫʛʝ, ʦʩʥʦʚʥʦʶ ʟ ʚʠʤʦʛ ʜʦ ʤʝʪʨʠʢʠ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ ʻ ʤʦʥʦ-

ʪʦʥʥʽʩʪʴ ʾʾ ʧʦʚʝʜʽʥʢʠ, ʪʦʙʪʦ ʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢʠ ʤʘʻ ʟʨʦʩʪʘʪʠ (ʨʽʜʰʝ 

ʩʧʘʜʘʪʠ, ʷʢ ʜʣʷ ʤʝʪʨʠʢʠ DCTune [17]), ʷʢʱʦ ʚʽʟʫʘʣʴʥʘ ʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʴ 

ʩʪʘʻ ʚʠʱʦʶ. 

ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚʘʞʣʠʚʽʰʝ ʟʥʘʪʠ, ʷʢʽ ʟʥʘʯʝʥʥʷ 

ʤʝʪʨʠʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʩʧʦʪʚʦʨʝʥʠʭ ʟʦʙʨʘʞʝʥʴ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʤʝʪʨʠʢʠ MSSIM ʚʽʜʦʤʦ, ʷʢɦʦ ʾʾ ʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʫʶʪʴ 

0,995, ʪʦ ʩʧʦʪʚʦʨʝʥʥʷ ʚ ʟʦʙʨʘʞʝʥʥʽ ʻ ʧʨʘʢʪʠʯʥʦ ʛʘʨʘʥʪʦʚʘʥʦ ʚʽʟʫʘʣʴʥʦ 

ʥʝʧʦʤʽʪʥʠʤ [22]. ɸʥʘʣʦʛʽʯʥʦ ʩʧʦʪʚʦʨʝʥʥʷ ʻ ʚʽʟʫʘʣʴʥʦ ʥʝʧʦʤʽʪʥʠʤʠ, ʷʢʱʦ 

ʜʣʷ ʮʴʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢʠ PSNR-HVS-M ʧʝʨʝʚʠʱʫʶʪʴ  

42 ʜɹ [17]. ʎʝ ʚʘʞʣʠʚʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʜʣʷ ʨʽʟʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʽ ʪʠʧʽʚ ʩʧʦʪʚʦʨʝʥʴ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʙʘʛʘʪʴʦʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ 

ʩʪʠʩʥʝʥʥ ̫ ʟ̔ ʚʪʨʘʪʘʤʠ, ʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢʠ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ ʨʦʟʨʘʭʦʚʫʶʪʴ 

ʽ ʧʦʪʽʤ ʫʨʘʭʦʚʫʶʪʴ ʫ ʣʘʥʮʶʟʽ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ʟʢʫ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘ-
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ʤʝʪʨʽʚ ʘʣʛʦʨʠʪʤʫ ʦʙʨʦʙʣʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʢʨʦʢʫ ʢʚʘʥʪʫʚʘʥʥʷ ʢʦʜʝʨʘ) 

[20]. ɿʘʟʥʘʯʝʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʝ ʤʘʻ ʧʽʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ ï ʰʫʤ 

(ʇɺʉʐ), ʜʣʷ ʷʢʦʛʦ, ʥʘʧʨʠʢʣʘʜ, ʟʥʘʯʝʥʥʷ, ʱʦ ʜʦʨʽʚʥʶʻ 35 ʜɹ, ʚʽʜʧʦʚʽʜʘʻ 

ʥʝʧʦʤʽʪʥʦʩʪʽ ʩʧʦʪʚʦʨʝʥʴ ʜʣʷ ʦʜʥʠʭ ʟʦʙʨʘʞʝʥʴ  ̔ʪʠʧʽʚ ʩʧʦʪʚʦʨʝʥʴ, ʘʣʝ 

ʚʦʜʥʦʯʘʩ ʜʣʷ ʽʥʰʠʭ ʩʧʦʪʚʦʨʝʥʥʷ ʻ ʚʽʟʫʘʣʴʥʦ ʧʦʤʽʪʥʠʤʠ. 

ɿʘʟʥʘʯʤʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢʠ MSSIM [22] ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 0 ʜʦ 1, 

ʘ ʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢʠ PSNR-HVS-M [14] ʚʠʤʽʨʶʶʪʴ ʫ ʜɹ. ʎʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʟʥʘʯʝʥʠʭ ʤʝʪʨʠʢ ʥʝ ʟʘʚʘʞʘʶʪʴ ʜʦʩʚʽʜʯʝʥʦʤʫ ʢʦʨʠʩʪʫ-

ʚʘʯʝʚʽ ʩʫʜʠʪʠ ʧʨʦ ʚʽʟʫʘʣʴʥʫ ʷʢʽʩʪʴ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʢʦʥʢʨʝʪ-

ʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʮʠʭ ʤʝʪʨʠʢ ʽ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ, ʥʘʧʨʠʢʣʘʜ, ʟʦʙʨʘʞʝʥʥʷ 

MSSIM ʧʦʨʷʜʢʫ 0,7 ʘʙʦ PSNR-HVS-M ʧʦʨʷʜʢʫ 20 ʜɹ ʤʘʶʪʴ ʥʠʟʴʢʫ ʚʽʟʫ-

ʘʣʴʥʫ ʷʢʽʩʪʴ. 

ʈʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʘ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ (ʂʈʂʉ) ʜʣʷ 

ʦʢʨʝʤʠʭ ʛʨʫʧ (ʧʽʜʥʘʙʦʨʽʚ) ʩʧʦʪʚʦʨʝʥʴ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʥʝʜʦʣʽʢʠ ʨʷʜʫ 

ʥʘʷʚʥʠʭ ʤʝʪʨʠʢ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʜʦ ʧʽʜʥʘʙʦʨʫ Actual [3] 

ʙʫʣʦ ʜʦʜʘʥʦ 1, 3, 6 ï 11 ʪʠʧʠ ʩʧʦʪʚʦʨʝʥʴ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʦʩʥʦʚʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ ʮʠʬʨʦʚʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ (ʎʆɿ) (ʷʢʽʩʪʴ ʚʠʭʽʜʥʠʭ 

ʟʦʙʨʘʞʝʥʴ  ̔ ʨʝʟʫʣʴʪʘʪʠ ʾʭʥʴʦʛʦ ʩʪʠʩʥʝʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ). ɼʣʷ ʮʴʦʛʦ 

ʧʽʜʥʘʙʦʨʫ ʂʈʂʉ ʻ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ ʜʣʷ ʨʽʟʥʠʭ ʤʝʪʨʠʢ. ʅʘʧʨʠʢʣʘʜ, ʚʽʥ 

ʜʦʨʽʚʥʶʻ 0,868 ʜʣʷ MSSIM; 0,882 ʜʣʷ SSIM [7]  ̔0,929 ʜʣʷ PSNR-HVS-M. 

ʈʘʟʦʤ ʟ̔ ʪʠʤ ʜʣʷ ʧʽʜʥʘʙʦʨʫ Exotic [25], ʷʢʠʡ ʤʽʩʪʠʪʴ ʪʠʧʠ ʩʧʦʪʚʦʨʝʥʴ 6, 

14 ʽ 15, ʟʥʘʯʝʥʥʷ ʂʈʂʉ ʜʣʷ ʮʠʭ ʤʝʪʨʠʢ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦʨʽʚʥʶʶʪʴ 0,478; 

0,311 ʽ 0,364, ʪʦʙʪʦ, ʦʯʝʚʠʜʥʦ, ʻ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʘʜʝ-

ʢʚʘʪʥʽʩʪʴ ʨʦʟʛʣʷʥʫʪʠʭ ʨʘʥʽʰʝ ʤʝʪʨʠʢ ʜʣʷ ʩʠʪʫʘʮʽʡ, ʢʦʣʠ ʟʦʙʨʘʞʝʥʥʷ 

ʤʘʶʪʴ ʪʠʧʠ ʩʧʦʪʚʦʨʝʥʴ 6, 14 ʪʘ 15. ɸʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʤʘʻ ʤʽʩʮʝ ʡ ʜʣʷ 

ʪʠʧʽʚ ʩʧʦʪʚʦʨʝʥʴ 16 ʪʘ 17 [14]. ʆʪʞʝ, ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ, ʜʣʷ ̫ʢʠʭ ʪʠʧʽʚ 

ʩʧʦʪʚʦʨʝʥʴ ʧʦʪʨʽʙʥʦ çʘʜʘʧʪʫʚʘʪʠè ʟʘʛʘʣʦʤ ʷʢʽʩʥʽ ʤʝʪʨʠʢʠ MSSIM, SSIM  

ʽ PSNR-HVS-M ʫ ʪʦʤʫ, ʱʦʙ ʧʽʜʚʠʱʠʪʠ ʾʭʥ  ʁʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, ʪʦʙʪʦ ʟʙʽʣʴ-

ʰʠʪʠ ʂʈʂʉ ʜʣʷ ʚʩʽʻʾ ʙʘʟʠ. 

ɺʽʜʧʦʚʽʜʥʫ ʨʦʙʦʪʫ ʟ ʤʦʜʠʬʽʢʘʮʽʾ ʤʝʪʨʠʢ PSNR-HVS ʽ PSNR-HVS-M 

ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʚ [4]. ʉʪʚʦʨʝʥʽ ʥʦʚʽ ʤʝʪʨʠʢʠ PSNR-Hɸ ʪʘ PSNR-HMɸ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʂʈʂʉ ʜʣʷ ʧʽʜʥʘʙʦʨʽʚ,  

ʱʦ ʤʽʩʪʷʪʴ ʪʠʧʠ ʩʧʦʪʚʦʨʝʥʴ 12 ï 17 ʫ ʨʽʟʥʠʭ ʚʘʨʽʘʮʽʷʭ [14] (Exotic, 

Exotic2, Exotic3). ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʥʘʯʝʥʥʷ ʂʈʂʉ ʜʣʷ ʤʝʪʨʠʢ PSNR-Hɸ  

ʽ PSNR-HMA ʜʦʨʽʚʥʶʚʘʣʠ 0,868 ʽ 0,848, ʪʦʜʽ ʷʢ ʜʣʷ ʤʝʪʨʠʢ PSNR-HVS  

ʪʘ PSNR-HVS-M ʚʦʥʠ ʜʦʨʽʚʥʶʚʘʣʠ, ʚʽʜʧʦʚʽʜʥʦ, 0,554 ʽ 0,559. 
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ʊʫʪ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʨʠʢ PSNR-Hɸ 

 ̔PSNR-HMɸ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʪʘʢʦʞ ʨʽʟʥʫ ʯʫʪʣʠʚʽʩʪʴ ʟʦʨʫ ʣʶʜʠʥʠ ʜʦ ʩʧʦ-

ʪʚʦʨʝʥʴ ʫ ʨʽʟʥʠʭ ʢʦʣʽʨʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʟʦʙʨʘʞʝʥʴ. ɸʥʘʣʦʛʽʯʥʦ ʘʚʪʦʨʘʤ 

ʨʦʙʦʪʠ [14] ʫʜʘʣʦʩʷ ʚʨʘʭʫʚʘʪʠ ʟʘʟʥʘʯʝʥʫ ʦʩʦʙʣʠʚʽʩʪʴ ʽ ʨʦʟʨʦʙʠʪʠ 

ʤʝʪʨʠʢʫ CMSSIM, ʜʣʷ ʷʢʦʾ ʟʥʘʯʝʥʥʷ ʂʈʂʉ ʻ ̔ʩʪʦʪʥʦ ʙʽʣʴʰʠʤ, ʥʽʞ ʂʈʂʉ 

ʜʣʷ MSSIM ʽ SSIM, ʟʘ ʪʘʢʠʭ ʪʠʧʽʚ ʩʧʦʪʚʦʨʝʥʴ, ʷʢ ʘʜʠʪʠʚʥʠʡ ʙʽʣʠʡ ʘ̌ʫʩʩʚ̔ 

ʰʫʤ, ʘʜʠʪʠʚʥʠʡ ʰʫʤ ʫ ʢʦʣʽʨʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ, ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʡ ʰʫʤ, 

ʽʤʧʫʣʴʩʥʠʡ ʰʫʤ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʦʙʣʽʢ ʨʽʟʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʟʦʨʫ 

ʣʶʜʠʥʠ ʜʦ ʩʧʦʪʚʦʨʝʥʴ ʫ ʨʽʟʥʠʭ ʢʦʣʽʨʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʟʦʙʨʘʞʝʥʴ ʻ ʦʜʥʠʤ 

ʽʟ ʥʘʧʨʷʤʽʚ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʨʠʢ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ (ʥʘʛʘ-

ʜʘʡʤʦ, ʱʦ ʙʘʛʘʪʦ ʤʝʪʨʠʢ ʨʦʟʨʦʙʣʝʥʦ ʜʣʷ ʘʥʘʣʽʟʫ ʷʢʦʩʪʽ ʦʜʥʦʢʘʥʘʣʴʥʠʭ 

ʟʦʙʨʘʞʝʥʴ, ʘ ʜʣʷ ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʾʭʥ ̔ ʟʥʘʯʝʥʥʷ ʦʙʯʠʩʣʶʶʪʴ 

ʧʨʦʩʪʠʤ ʫʩʝʨʝʜʥʝʥʥʷʤ ʟʥʘʯʝʥʴ ʤʝʪʨʠʢʠ ʟʘ ʢʦʣʴʦʨʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ). 

ʆʜʥʦʯʘʩʥʦ ʥʘʚʝʜʝʥʽ ʨʘʥʽʰʝ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʦʞ ʫʢʘʟʫʶʪʴ ʥʘ ʪʝ, 

ʱʦ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʤʝʪʨʠʢ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ ʧʦʪʨʽʙʥʦ 

ʦʜʥʦʯʘʩʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʦʨʫ ʣʶʜʠʥʠ. 

ɿʦʢʨʝʤʘ, ʟʥʘʯʥʫ ʫʚʘʛʫ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʠʜʽʣʷʪʁʴ ʦʙʣʽʢʫ ʧʽʜʚʠʱʝʥʦʾ 

ʫʚʘʛʠ ʣʶʜʠʥʠ ʜʦ ʩʧʦʪʚʦʨʝʥʴ ʫ ʜʽʣʷʥʢʘʭ ʚʠʩʦʢʦʾ ʣʦʢʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʟʦʙʨʘʞʝʥʴ, ʪʦʙʪʦ ʥʘ ʢʦʨʜʦʥʘʭ ʤʝʞ ʪʘ ʤʘʣʦʨʦʟʤʽʨʥʠʭ ʦʙô̒ʢʪʽʚ. ʄʝʪʨʠʢʠ 

SSIM ʙʘʟʠ TID2008 ʜʦʨʽʚʥʶʶʪʴ 0,808 7 [14], ʪʦʙʪʦ ʚʦʥʠ ʫʨʘʭʦʚʫʶʪʴ 

ʟʘʟʥʘʯʝʥʫ ʨʘʥʽʰʝ ʦʩʦʙʣʠʚʽʩʪʴ ʟʦʨʫ. ɸʥʘʣʦʛʽʯʥʽ ʧʦʣʽʧʰʝʥʥʷ ʧʽʜ ʯʘʩ ʨʦʟ-

ʛʣʷʜʫ ʩʧʦʪʚʦʨʝʥʴ ʪʠʧʫ ʘʜʠʪʠʚʥʠʭ ʘ̌ʫʩʩʽʚ ʙʽʣʠʡ ʰʫʤ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʽ ʜʣʷ 

ʤʝʪʨʠʢ wPSNR, wPSNR-HVS ʽ wPSNR-HVS-M, ʧʦʨʽʚʥʷʥʦ ʟ ʤʝʪʨʠʢʘʤʠ 

PSNR, PSNR-HVS ʪʘ PSNR-HVS-M ʚʽʜʧʦʚʽʜʥʦ. 

ɯʥʰʠʡ ʰʣʷʭ ʧʽʜʚʠʱʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʤʝʪʨʠʢ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ 

(ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʂʈʂʉ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʩʧʦʪʚʦʨʝʥʴ ʙʘʟʠ) ï 

ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʤʝʪʨʠʢ, ʜʣʷ ʷʢʠʭ ʧʦʣʽʧʰʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʦʩʷʛʘʪʁ,ɹ ʟʘʚʜʷʢʠ ʘʛʨʝʛʫʚʘʥʥ ʁʢʽʣʴʢʦʭ ʷʢʽʩʥʠʭ ʤʝʪʨʠʢ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ. 

ʋ ʨʦʙʦʪʽ [14] ʨʝʘʣʽʟʦʚʘʥʦ ʘʛʨʝʛʘʮʽ ʁ ʤʝʪʨʠʢ PSNR-HVS-M, PSNR-HVS, 

PSNR-HA, PSNR-HMA, FSIM  ̔ʩʧʝʮʽʘʣʴʥʠʤ ʯʠʥʦʤ ʨʦʟʨʘʭʦʚʘʥʠʭ ʇɺʉʐ  

ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʪʠʧʽʚ ʩʧʦʪʚʦʨʝʥʴ. ʋ ʨʝ-

ʟʫʣʴʪʘʪʽ ʜʣʷ ʚʩʽʭ ʩʧʦʪʚʦʨʝʥʴ ʙʘʟʠ TID2008 ʜʦʩʷʛʥʫʪʦ ʂʈʂʉ, ʱʦ ʜʦʨʽʚʥʶʻ 

0,947, ʮʝ ʥʠʥʽ ʻ ʥʘʡʢʨʘʱʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴ-

ʥʦʩʪʽ ʤʝʪʨʠʢʠ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ. 
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ɺʦʜʥʦʯʘʩ ʮʝʡ ʰʣʷʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʨʠʢ ʧʦʚô̫ʟʘʥʦ ʟ ʧʝʚʥʠʤʠ 

ʨʠʟʠʢʘʤʠ ʪʘ ʥʝʜʦʣʽʢʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʥʘʚʯʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʾ ʤʝʪʨʠʢʠ 

ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʶʪʴ ʜʣʷ ʦʜʥʽʻʾ ʙʘʟʠ, ʱʦ ʥʝ ʛʘʨʘʥʪʫʻ ʥʘʡʢʨʘʱʠʭ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʧʽʜ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥ ̫ʩʪʚʦʨʝʥʦʾ ʤʝʪʨʠʢʠ ʜʣʷ ʽʥʰʦʾ ʙʘʟʠ ʯʠ ʢʦʥʢʨʝʪ-

ʥʦʾ ʛʨʫʧʠ ʪʠʧʽʚ ʩʧʦʪʚʦʨʝʥʴ. ʇʦ-ʜʨʫʛʝ, ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʨʠʢʠ ʚʠʭʦʜʷʪʴ 

ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤʠ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʥʝ ʟʘʚ-

ʞʜʠ ʧʨʠʡʥʷʪʦ ʥʘ ʧʨʘʢʪʠʮʽ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʥʠʟʢʠ ʟʘʩʪʦʩʫʥʢʽʚ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʰʚʠʜʢʦʜʽʷ ʦʙʯʠʩʣʝʥʥʷ ʤʝʪʨʠʢʠ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ [18; 20]. 

ʇʦ-ʪʨʝʪʻ, ʥʝ ʚʠʢʣʶʯʝʥʦ, ʱʦ ʢʦʤʙʽʥʦʚʘʥʽ ʤʝʪʨʠʢʠ ʜʦʚʝʜʝʪʴʩʷ ʧʝʨʝʥʘ-

ʚʯʘʪʠ, ʘʙʦ ʟʥʦʚʫ ʦʧʪʠʤʽʟʫʚʘʪʠ ʾʭʥ ̔ʧʘʨʘʤʝʪʨʠ, ʷʢʱʦ ʙʫʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʥʦʚʽ ʝʬʝʢʪʠʚʥʽ ʧʨʦʩʪʽ ʤʝʪʨʠʢʠ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ, ʘʙʦ ʟʚʘʞʘʪʠ ʥʘ ʥʦʚʽ, 

ʨʘʥʽʰʝ ʥʝ ʚʨʘʭʦʚʘʥʽ ʪʠʧʠ ʩʧʦʪʚʦʨʝʥʴ. 

ʅʘʨʝʰʪʽ, ʱʝ ʦʜʥʘ ʩʫʯʘʩʥʘ ʪʝʥʜʝʥʮʽʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʨʠʢ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ. ɿʘʟʚʠʯʘʡ ʤʝʪʨʠʢʠ ʨʦʟʨʘʭʦ-

ʚʫʶʪʴ ʜʣʷ ʚʩʴʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʘʛʘʣʦʤ. ɺʦʜʥʦʯʘʩ ʜʝʷʢʽ ʤʝʪʨʠʢʠ ʤʘʶʪʴ  

ʫ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʣʝʥʥʷ ʚʩʽʭ ʟʥʘʯʝʥʴ ʟʦʙʨʘʞʝʥʥʷ ʷʢ ʻʜʠʥʝ ʮʽʣʝ, ʘ ʽʥʰʽ 

ʤʝʪʨʠʢʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʷʢ ʨʝʟʫʣʴʪʘʪ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʜʝʷʢʠʭ ʚʝʣʠʯʠʥ  

ʫ ʙʣʦʢʘʭ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ [15; 17]. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ 

ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʫʚʘʪʠ ʡ ʘʥʘʣʽʟʫʚʘʪʠ ʢʘʨʪʢʠ ʤʝʪʨʠʢ ʚʽʟʫʘʣʴʥʦʾ 

ʷʢʦʩʪʽ [7]. ʇʝʚʥʦʶ ʤʽʨʦʶ ʪʘʢʠʡ ʧʽʜʭʽʜ ʧʦʚô̫ʟʘʥʦ ʟ ʤʝʪʨʠʢʘʤʠ ʚʽʟʫʘʣʴʥʦʾ 

ʷʢʦʩʪʽ, ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʥʘ ʜʝʪʝʢʪʫʚʘʥʥʷ ʩʣʘʙʢʦ ʚʽʟʫʘʣʴʥʦ ʧʦʤʽʪʥʠʭ 

ʩʧʦʪʚʦʨʝʥʴ [18]. ʉʪʚʦʨʝʥʥʷ ʡ ʘʥʘʣʽʟ ʪʘʢʠʭ ʢʘʨʪʦʢ ʩʧʨʠʷʻ ʙʽʣʴʰ ʷʢʽʩʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʬʽʣʴʪʨʘʮʽʾ ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ. 

ɿʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʟ̔ ʙʘʟʠ TID2008 ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘʚʽʪʴ 

ʥʘʡʢʨʘʱʽ ʬʽʣʴʪʨʠ ʤʦʞʫʪʴ ʣʦʢʘʣʴʥʦ ʧʦʛʽʨʰʫʚʘʪʠ ʚʽʟʫʘʣʴʥʫ ʷʢʽʩʪʴ ʟʦʙʨʘ-

ʞʝʥʴ [23]. 

ʑʝ ʦʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ TID2008 ï ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ 

ʫʧʨʦʚʘʜʞʝʥʥʷ ʚʦʜʷʥʠʭ ʟʥʘʢʽʚ [25]. ʂʦʨʠʩʥʽʩʪʴ ʙʘʟʠ ʜʣʷ ʮʽʻʾ ʧʨʦʛʨʘʤʠ 

ʟʫʤʦʚʣʝʥʦ ʥʘʚ̫ʥʽʩʪʶ ʚ ʥʽʡ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʨʽʟ-

ʥʦʛʦ ʩʪʫʧʝʥʷ ʩʢʣʘʜʥʦʩʪʽ, ʷʢ ʪʝʢʩʪʫʨʥʠʭ, ʪʘʢ ʽ ʧʨʦʩʪʠʭ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʻ ʥʝ ʟʦʚʩʽʤ ʧʨʘʚʠʣʴʥʠʤ. ʇʨʘʚʠʣʴʥʽʰʝ, 

ʥʘ ʧʦʛʣʷʜ ʘʚʪʦʨʽʚ, ʩʪʚʦʨʶʚʘʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʙʘʟʠ ʩʧʦʪʚʦʨʝʥʠʭ ʟʦʙʨʘ-

ʞʝʥʴ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʡ ʦʧʪʠʤʽʟʘʮʽʾ ʤʝʪʨʠʢ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ ʙʝʟ ʝʪʘʣʦʥʘ. 

ʆʜʥʫ ʪʘʢʫ ʙʘʟʫ, ʥʘʟʚʘʥʫ NRTID, ʙʫʣʦ ʥʝʱʦʜʘʚʥʦ ʩʪʚʦʨʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
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ʜʦʩʚʽʜʫ ʩʪʚʦʨʝʥʥʷ TID2008 ʪʘ ʩʧʝʮʠʬʽʢʠ ʦʮʽʥʶʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʷʢʦʩʪʽ 

ʟʦʙʨʘʞʝʥʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʝʪʘʣʦʥʘ [13]. 

ʆʩʦʙʣʠʚʽʩʪʶ NRTID ʻ ʥʘʷʚʥʽʩʪʴ ʫ ʥʽʡ ʟʦʙʨʘʞʝʥʴ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ, 

ʧʦʚô̫ʟʘʥʠʭ ʟ̔ ʚʧʣʠʚʦʤ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʚʽʟʫʘʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ 

ʟʦʙʨʘʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʩʧʝʮʠʬʽʢʘ ʟʦʙʨʘʞʝʥʴ NRTID ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ,  

ʱʦ ʥʘ ʙʘʛʘʪʴʦʭ ʟ̔ ʥʠʭ ʦʜʥʦʯʘʩʥʦ ʻ ʥʘʷʚʥʠʤʠ ʢʽʣʴʢʘ ʪʠʧʽʚ ʩʧʦʪʚʦʨʝʥʴ, 

ʥʘʧʨʠʢʣʘʜ, ʜʝʬʦʢʫʩʫʚʘʥʥʷ ʡ ʝʬʝʢʪʠ ʩʪʠʩʥʝʥʥʷ ʟ̔ ʚʪʨʘʪʘʤʠ. ɼʦ ʨʝʯʽ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʙʨʘʞʝʥʴ ʟ ʦʜʥʦʯʘʩʥʦʶ ʥʘʷʚʥʩ̔ʪʶ ʜʝʢʽʣʴʢʦʭ ʪʠʧʽʚ ʩʧʦʪʚʦ-

ʨʝʥʴ TID2008 ʪʘʢʦʞ ʻ ʾʾ ʥʝʜʦʣʽʢʦʤ. 

 

1.3. ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʧʩʝʤʧʣʽʥʛʫ 

ʜʣ ̫ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ 

 

1.3.1. ɿʜʽʡʩʥʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʘʧʩʝʤʧʣʽʥʛʫ 

ʟʘ ʢʨʠʪʝʨʽʻʤ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʦʙʨʘʞʝʥʥʷ 

 

ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ï ʜʫʞʝ ʰʠʨʦʢʘ ʪʝʤʘ. ɼʣʷ ʧʦʣʽʧ-

ʰʝʥʥʷ ʷʢʦʩʪʽ ʬʦʪʦ ʫ Photoshop ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʨʝʢʮʽ ʁʢʦʣʴʦʨʫ, 

ʧʦʩʠʣʝʥʥʷ ʨʽʟʢʦʩʪʽ, ʨʝʪʫʰ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ ʦʧʝʨʘʮʽʡ. ʋʩʽ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ 

ʧʝʚʥʠʭ ʥʘʚʠʯʦʢ ʫ ʚʦʣʦʜʽʥʥ ̔ʦʩʦʙʣʠʚʠʤʠ ʪʝʭʥʽʢʘʤʠ. 

ɻʦʚʦʨʷʯʠ ʧʨʦ ʷʢʽʩʪʴ ʙʫʜʴ-ʷʢʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʤʠ ʤʘʻʤʦ ʥʘ ʫʚʘʟʽ, 

ʱʦ, ʟʤʽʥʶʶʯʠ ʨʦʟʤʽʨʠ ʟʦʙʨʘʞʝʥʥʷ, ʤʘʻʤʦ ʟʤʽʥʠʪʠ ʟʥʘʯʝʥʥʷ ʧʽʢʩʝʣʽʚ  

ʟʘ ʰʠʨʠʥʦʶ ʪʘ/ʘʙʦ ʚʠʩʦʪʦʶ. ʋ ʨʘʟʽ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ Photoshop ʧʝʨʝ-

ʨʘʭʦʚʫʻ ʧʽʢʩʝʣʽ ʚ ʟʦʙʨʘʞʝʥʥʽ ʚ ʙʽʢ ʟʤʝʥʰʝʥʥʷ. 

ɸʣʝ ʮʝʡ ʧʨʦʮʝʩ ʥʝ ʻ ʟʚʦʨʦʪʥʠʤ. ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʚʩʝ ʧʦʚʝʨʥʫʪʠ 

ʥʘʟʘʜ ʘʙʦ ʟʨʦʙʠʪʠ ʱʝ ʙʽʣʴʰʝ, ʪʦ ʟʘʧʫʩʪʠʪʴʩʷ ʥʦʚʠʡ ʧʨʦʮʝʩ ï ʘʧʩʝʤʧʣʽʥʛ. 

ʋ ʨʘʟʽ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ Adobe Photoshop ʚʠʨʘʭʦʚʫʻ ʷʢʠʭ ʧʽʢʩʝʣʽʚ  

ʥʝ ʚʠʩʪʘʯʘʻ ʪʘ ʜʦʜʘʻ ʾʭ ʥʘ ʧʽʜʩʪʘʚʽ ʩʢʣʘʜʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʣʝʥʥʷ. 

ʎʝʡ ʧʨʦʮʝʩ ʥʝ ʤʦʞʝ ʙʫʪʠ ʷʢʽʩʥʠʤ, ʪʦʤʫ ʧʽʜ ʯʘʩ ʟʙʽʣʴʰʝʥʥ ̫ʟʦʙʨʘʞʝʥʥʷ 

ʷʢʽʩʪʴ ʫʪʨʘʯʘʪʁʴ. ʂʘʨʪʠʥʢʘ ʚʪʨʘʯʘʻ ʯʽʪʢʽʩʪʴ ʜʝʪʘʣʝʡ, ʩʪʘʻ ʨʦʟʤʠʪʦʶ. 

ʆʩʥʦʚʥʽ ʘʨʪʝʬʘʢʪʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʤʘʩʰʪʘʙʫʚʘʥʥ,̫ ʪʘʢʽ: 

1)  Ringing ï ʚʠʥʠʢʥʝʥʥʷ ʭʚʠʣʽ ʙʽʣʷ ʨʽʟʢʦʾ ʤʝʞʽ ʟʦʙʨʘʞʝʥʥʷ; 

2)  Overshooting ï ʚʠʥʠʢʥʝʥʥʷ 2  ̔3 ʭʚʠʣʴ; 

3)  Aliasing ï çʩʭʦʜʦʚʠʡ ʝʬʝʢʪè ï ʥʝʨʽʚʥʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʨʽʟʢʠʭ 

ʜʽʘʛʦʥʘʣʴʥʠʭ ʤʝʞʘʭ ʟʦʙʨʘʞʝʥʥʷ; 



29 

4)  Unsharpening ï çʨʦʟʤʠʚʘʥʥʷè ï ʥʝʜʦʩʪʘʪʥʷ ʯʽʪʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ 

ʧʽʩʣʷ ʤʘʩʰʪʘʙʫʚʘʥʥʷ. ʆʯʝʚʠʜʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʯʽʪʢʦʩʪʽ ʟʘʟʚʠʯʘʡ ʧʨʠ-

ʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʽʥʰʠʭ ʘʨʪʝʬʘʢʪʽʚ, ʽ ʥʘʚʧʘʢʠ, ʧʨʠʜʫʰʝʥʥʷ ʘʨʪʝʬʘʢ-

ʪʽʚ ʧʨʠʜʫʰʫʻ ʪʘʢʦʞ ʽ ʯʽʪʢʽʩʪʴ; 

5)  Sub-pixel shift ï ʩʫʙʧʽʢʩʝʣʴʥʝ ʟʨʫʰʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ, ʧʦʚô̫ʟʘʥʝ, 

ʟʘʟʚʠʯʘʡ, ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ. ʇʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ 

ʥʘ ʚʽʟʫʘʣʴʥʫ ʷʢʽʩʪʴ, ʧʨʦʪʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʘʣʴʥʫ ʤʝʪʨʠʢʫ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʘʧʩʝʤʧ-

ʣʽʥʛʫ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʷʢʦʩʪʽ ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʠʪʠ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʷʢʦʩʪʽ ʪʝʩʪ-ʩʪʦʨʽʥʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʜʘʧʪʠʚʥʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ ʬʘʡʣʽʚ. ʂʣʶʯʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʙʫʜʫʪʴ ʯʽʪʢʽʩʪʴ, 

ʨʽʟʢʽʩʪʴ ʪʘ ʢʦʥʪʨʘʩʪʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʛʦ ʧʨʦ-

ʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʈʦʟʛʣʷʥʤɹʦ ʚʠʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: 

ʏʽʪʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʨʝʜʘʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟʦʙʨʘ-

ʞʝʥʥʷ (ʆʉʊ 29.40-2003). 

ʈʽʟʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʱʦ ʚʠʟʥʘʯʘʪʁʴ hʠʨʠʥʦʶ 

ʟʦʥʠ ʧʝʨʝʭʦʜʫ (ʨʦʟʤʠʪʪʷ) ʥʘ ʤʝʞʽ ʜʝʪʘʣʝʡ ʫ ʟʦʙʨʘʞʝʥʥʽ (ʆʉʊ 29.40-

2003). 

ʂʦʥʪʨʘʩʪ ʟʦʙʨʘʞʝʥʥʷ ï ʚʽʜʥʦʰʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʥʘʡʩʚʽʪʣʽʰʦʾ ʜʽʣʷʥʢʠ 

ʟʦʙʨʘʞʝʥʥʷ ʜʦ ʪʝʤʥʦʾ ʷʩʢʨʘʚʦʩʪʽ. ʆʪʞʝ, ʢʦʥʪʨʘʩʪʥʝ ʟʦʙʨʘʞʝʥʥʷ ï ʮʝ ʟʦ-

ʙʨʘʞʝʥʥʷ ʟ ʧʝʨʝʧʘʜʦʤ ʷʩʢʨʘʚʦʩʪʝʡ. 

ʋʩʽ ʧʦʪʨʽʙʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ 

Measure Tool ʧʨʦʛʨʘʤʠ Adobe Photoshop. 

ʋʩʪʘʥʦʚʣʝʥʥʷ ʰʢʘʣʠ ʚʠʤʽʨʶʚʘʥʴ ʟʘʜʘʻ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ 

ʫ ʟʦʙʨʘʞʝʥʥʽ, ʱʦ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ ʰʢʘʣʠ, 

ʥʘʧʨʠʢʣʘʜ ʜʶʡʤʘʤ, ʤʽʣʽʤʝʪʨʘʤ ʘʙʦ ʤʽʢʨʦʥʘʤ. ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʰʢʘʣʠ 

ʤʦʞʥʘ ʚʠʤʽʨʶʚʘʪʠ ʜʽʣʷʥʢʠ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʙʨʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʡ ʞʫʨʥʘʣ 

ʨʦʟʨʘʭʫʥʢʽʚ ʫ ʚʠʙʨʘʥʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʥʥʷ ʰʢʘʣʠ. ʄʦʞʥʘ ʩʪʚʦʨʠʪʠ 

ʢʽʣʴʢʘ ʩʪʠʣʽʚ ʰʢʘʣ ʚʠʤʽʨʶʚʘʥʥʷ, ʘʣʝ ʦʜʥʦʯʘʩʥʦ ʜʦ ʜʦʢʫʤʝʥʪʘ ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʠʰʝ ʦʜʥʫ ʰʢʘʣʫ. 

ʉʧʝʮʽʘʣʴʥʦ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʙʫʣʦ ʧʦʙʫ-

ʜʦʚʘʥʦ 5 ʰʪʫʯʥʠʭ ʚʝʢʪʦʨʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʥʘʟʠʚʘʶʪʴ ʤʽʨʘʤʠ 

(ʨʠʩ. 1.6  ̔1.7). 
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ʈʠʩ. 1.6. ʊʝʩʪʦʚʽ ʟʦʙʨʘʞʝʥʥʷ 1 ʽ 2 ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ  

ʥʘʙʣʠʞʝʥʥʷ ʢʦʥʪʨʘʩʪʥʠʭ ʢʦʨʜʦʥʽʚ 

 

 

 
 

ʈʠʩ. 1.7. ʊʝʩʪʦʚʽ ʟʦʙʨʘʞʝʥʥʷ 3, 4 ʪʘ 5 ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʩʫʙʧʽʢʩʝʣʴʥʦʛʦ ʟʩʫʚʫ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ  

ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʟʦʙʨʘʞʝʥʴ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʥʘʙʣʠʞʝʥʥʷ 

ʥʝʢʦʥʪʨʘʩʪʥʠʭ ʜʝʪʘʣʝʡ 

 

ɺʽʜʧʦʚʽʜʥʽ ʚʝʢʪʦʨʥʽ ʟʦʙʨʘʞʝʥʥʷ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʚ ʪʘʢʠʭ ʨʦʟʜʽʣʴʥʠʭ 

ʟʜʘʪʥʦʩʪʷʭ: 256³256, 512³512, 800³800, 1 024³1 024. 

ʂʨʽʤ ʧô̫ʪʠ ʚʝʢʪʦʨʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʙʫʣʦ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʦ ʬʦʪʦʛʨʘ-

ʬʽʶ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ (1 024³1 024) (ʨʠʩ. 1.8) ʪʘ ʪʝʩʪʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ 

ʢʦʣʴʦʨʦʚʦʛʦ ʩʪʨʫʤʠʥʥʦʛʦ ʧʨʠʥʪʝʨʘ Canon Pixma G540, ʟʘʚʘʥʪʘʞʝʥʝ 

ʟ ʦʬʽʮʽʡʥʦʛʦ ʩʘʡʪʫ: https://www.canon.ua/printers/pixma-g540/ (ʨʠʩ. 1.9). 

 

https://www.canon.ua/printers/pixma-g540/
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ʈʠʩ. 1.8. ɺʠʭʽʜʥʝ ʟʦʙʨʘʞʝʥʥʷ 

 

 
 

ʈʠʩ. 1.9. ʊʝʩʪʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʙʝʨʝʞʝʥʥʷ 

ʜʨʽʙʥʠʭ ʜʝʪʘʣʝʡ ʪʘ ʜʽʘʛʦʥʘʣʴʥʠʭ ʢʦʨʜʦʥʽʚ ʫ ʨʝʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ 

 

ɺʽʜʧʦʚʽʜʥʽ ʚʝʢʪʦʨʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʘʩʰʪʘʙʫʚʘʣʠ ʚʛʦʨʫ ʪʘ ʚʥʠʟ ʫ ʢʨʘʪ-

ʥʫ ʡ ʥʝʦʜʥʦʨʘʟʦʚʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ ʤʽʞ ʚʠʟʥʘʯʝʥʠʤʠ ʨʘʥʽʰʝ ʜʦʟʚʦʣʘʤʠ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʨʠʢʫ PSNR, 

ʪʦʙʪʦ ʢʣʘʩʠʯʥʫ PSNR, ʱʦ ʟʘʩʪʦʩʦʚʫʪʁʴ ʜʦ ʷʩʢʨʘʚʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ. 
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ʆʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʬʦʪʦʛʨʘʬʽʡ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʽʥ-

ʰʦʶ ʤʝʪʦʜʠʢʦʶ. ɰʭ ʤʘʩʰʪʘʙʫʚʘʣʠ ʚʥʠʟ, ʘ ʧʦʪʽʤ ʚʽʜʥʦʚʣʶʚʘʣʠ ʚʛʦʨʫ  

ʽ ʜʘʣʽ ʚʠʤʽʨʶʚʘʣʠ PSNR ʤʽʞ ʚʠʭʽʜʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ, ʱʦ ʚʠʡʰʣʦ. 

ɺʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʤʽʩʪʠʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʝʪʘʧʠ: ʧʽʜʛʦʪʦʚʯʠʡ  ̔ ʜʦ-

ʩʣʽʜʥʠʮʴʢʠʡ. ʇʝʨʰʠʡ ʝʪʘʧ ʤʽʩʪʠʪʴ ʦʧʨʘʮʶʚʘʥʥʷ ʣʽʪʝʨʘʪʫʨʠ ʟ ʜʦʩʣʽ-

ʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʟʙʠʨʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽ-

ʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʝʪʘʧʫ ʻ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʧʦʚʥʦʢʦʣʴʦʨʦ-

ʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʚʠʢʦʥʘʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʢʘʤʝʨʠ ʩʤʘʨʪʬʦʥʘ 

Samsung A30s. ʎʝ ʟʦʙʨʘʞʝʥʥʷ ʙʫʜʫʪʴ ʦʙʨʦʙʣʷʪʠ ʨʽʟʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʘʧʩʝʤʧʣʽʥʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʛʨʘʬʽʯʥʠʭ ʨʝʜʘʢʪʦʨʽʚ. 

ɻʨʘʬʽʯʥʽ ʨʝʜʘʢʪʦʨʠ ʚʠʢʦʥʫʶʪʴ ʘʧʩʝʤʧʣʽʥʛ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʤʝʪʦʜʽʚ ʽʥʪʝʨʧʦʣʷʮʽʾ, ʥʘʜʘʶʯʠ ʥʦʚʠʤ ʧʽʢʩʝʣʤ̫ ʟʥʘʯʝʥʥʷ ʢʦʣʴʦʨʫ, 

ʚʠʟʥʘʯʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʥʘʯʝʥʴ ʢʦʣʴʦʨʫ ʥʘʷʚʥʠʭ ʧʽʢʩʝʣʽʚ. ʋ ʨʦʙʦʪʽ ʨʦʟ-

ʛʣʷʜʘʣʠ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʘʧʩʝʤʧʣʽʥʛʫ: 

ʅʘʡʙʣʠʞʯʠʡ ʩʫʩʽʜ ï ʰʚʠʜʢʠʡ, ʘʣʝ ʤʝʥʰ ʪʦʯʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʚʽʜʪʚʦ-

ʨʶʻ ʧʽʢʩʝʣʽ ʟʦʙʨʘʞʝʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʚ ʽʣʶʩʪʨʘʮʽʷʭ,  

ʱʦ ʤʽʩʪʷʪʴ ʥʝ ʟʛʣʘʜʞʝʥʽ ʢʨʘʾ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʯʽʪʢʽ ʤʝʞʽ ʪʘ ʩʪʚʦʨʠʪʠ ʬʘʡʣ 

ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ. 

ɹʽʣʽʥʽʡʥʠʡ ï ʤʝʪʦʜ, ʱʦ ʜʦʜʘʻ ʧʽʢʩʝʣʽ ʯʝʨʝʟ ʫʩʝʨʝʜʥʝʥʥʷ ʟʥʘʯʝʥʴ 

ʢʦʣʴʦʨʫ ʥʘʚʢʦʣʠʰʥʽʭ ʧʽʢʩʝʣʽʚ. 

ɹʽʢʫʙʽʯʥʠʡ ï ʧʦʚʽʣʴʥʽʰʠʡ, ʘʣʝ ʪʦʯʥʽʰʠʡ ʤʝʪʦʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʝʨʝ-

ʚʽʨʮʽ ʟʥʘʯʝʥʴ ʥʘʚʢʦʣʠʰʥʽʭ ʧʽʢʩʝʣʽʚ. ʏʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʙʽʢʫʙʽʯʥʘ ʽʥʪʝʨʧʦʣʷʮʽʷ ʤʘʻ ʙʽʣʴʰ ʧʣʘʚʥʽ ʧʝʨʝʭʦʜʠ ʢʦʣʴʦʨʽʚ, 

ʥʽʞ ʽʥʪʝʨʧʦʣʷʮʽʷ ʽʟ ʩʫʩʽʜʥʽʭ ʧʽʢʩʝʣʽʚ ʘʙʦ ʙʽʣʽʥʽʡʥʘ ʽʥʪʝʨʧʦʣʷʮʽʷ. 

ɹʽʢʫʙʽʯʥʝ ʟʛʣʘʜʞʫʚʘʥʥʷ ï ʤʝʪʦʜ ʟʙʽʣʴʰʝʥʥʷ ʟʦʙʨʘʞʝʥʴ, ʟʘʩʥʦʚʘʥʠʡ 

ʥʘ ʙʽʢʫʙʽʯʥʽʡ ʽʥʪʝʨʧʦʣʷʮʽʾ, ʘʣʝ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʙʽʣʴʰ ʟʛʣʘʜʞʝʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ɼʨʫʛʠʡ ʝʪʘʧ ʤʽʩʪʠʪʴ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʟʦʙʨʘ-

ʞʝʥʴ, ʷʢ-ʦʪ ʰʠʨʠʥʘ ʣʽʥʽʡ ʥʘʙʦʨʫ ʜʣʷ ʧʨʷʤʠʭ ʽ ʚʠʚʦʨʽʪʥʠʭ ʣʽʥʽʡ, ʰʠʨʠʥʘ 

ʟʦʥʠ ʨʦʟʤʠʪʪʷ ʢʦʨʜʦʥʽʚ çʧʣʘʰʢʘ ï ʥʘʧʽʚʪʦʥè, ʦʮʽʥʶʚʘʥʥʷ ʥʘʷʚʥʦʩʪʽ 

ʘʨʪʝʬʘʢʪʽʚ ʥʘ ʤʝʞʘʭ ʜʝʪʘʣʝʡ, ʢʦʥʪʨʘʩʪʫ ʬʦʪʦʛʨʘʬʽʾ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʚʽʜʧʦʚʽʜʥʩ̔ʪɹ ʚʠʤʽʨʷʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ 

ʰʢʘʣʠ ʥʘ ʝʪʘʧʘʭ ʚʽʜʥʦʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ. 

ɼʘʣʽ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʜʘʥʠʭ ʙʫʜʝ ʟʜʽʡʩʥʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʽʚ ʘʧʩʝʤʧʣʽʥʛʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʦʟʠʪʠʚʥʦʛʦ ʘʙʦ ʥʝʛʘʪʠʚ-

ʥʦʛʦ ʚʧʣʠʚʫ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʷʢʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʥʪʫʨʽʚ  
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 ̔ ʜʝʪʘʣʝʡ ʨʘʩʪʨʦʚʦʾ ʛʨʘʬʽʢʠ. ʎʠʬʨʦʚʽ ʜʘʥʽ ʙʫʜʫʪʴ ʦʙʨʦʙʣʷʣʠ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʩʠʩʪʝʤʠ ʢʦʤʧôʁʪʝʨʥʦʾ ʘʣʛʝʙʨʠ Mathcad Prime 7.0.0. 

ʄʝʪʨʠʢʘ PSNR ʻ ʧʽʢʦʚʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʩʠʛʥʘʣʫ ʜʦ ʰʫʤʫ (ʘʥʛʣ. peak 

signal-to-noise ratio) ʽ ʻ ʽʥʞʝʥʝʨʥʠʤ ʪʝʨʤʽʥʦʤ, ʱʦ ʦʟʥʘʯʘʻ ʩʧʽʚʚ̔ʜʥʦʰʝʥʥʷ 

ʤʽʞ ʤʘʢʩʠʤʫʤʦʤ ʤʦʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʩʠʛʥʘʣʫ ʽ ʧʦʪʫʞʥʽʩʪʶ ʰʫʤʫ, ʱʦ ʩʧʦ-

ʪʚʦʨʶʻ ʟʥʘʯʝʥʥʷ ʩʠʛʥʘʣʫ. ʆʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʩʠʛʥʘʣʽʚ ʤʘʶʪʴ ʰʠʨʦʢʠʡ 

ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ, PSNR ʟʘʟʚʠʯʘʡ ʚʠʤʽʨʶʪʁʴ ʫ ʣʦʛʘʨʠʬʤʽʯʥʽʡ ʰʢʘʣʽ  

ʚ ʜʝʮʠʙʝʣʘʭ. PSNR ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ 

ʩʧʦʪʚʦʨʝʥʴ ʧʽʜ ʯʘʩ ʩʪʠʩʥʝʥʥʷ ʟʦʙʨʘʞʝʥʴ. ʅʘʡʧʨʦʩʪʽʰʝ ʚʠʟʥʘʯʠʪʠ ʯʝʨʝʟ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ (MSE), ʷʢʝ ʜʣʷ ʜʚʦʭ ʤʦʥʦʭʨʦʤʥʠʭ 

ʟʦʙʨʘʞʝʥʴ I ʽ K ʨʦʟʤʽʨʫ m³n, ʦʜʥʝ ʟ ʷʢʠʭ ʫʚʘʞʘʁʪʴ ʟʘʰʫʤʣʝʥʠʤ ʥʘʙʣʠ-

ʞʝʥʥʷʤ ʜʨʫʛʦʛʦ, ʦʙʯʠʩʣʶʪʁʴ ʪʘʢ: 

 

MSE =
1

mn
В В ȿIi, j - K(i,j)ȿ2n-1

j=0

m-1

i=0 .        (1.1) 

 

PSNR ʚʠʟʥʘʯʘʪʁʴ ʪʘʢ: 

 

PSNR = 10 log
10

MAXI
2

MSE
 = 20 log

10

MAXI

ЍMSE
,          (1.2) 

ʜʝ MAXI ï ʮʝ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʥʘʙʠʨʘʻ ʧʽʢʩʝʣ ɹʟʦʙʨʘʞʝʥʥʷ. 

ʂʦʣʠ ʧʽʢʩʝʣʽ ʤʘʶʪʴ ʨʦʟʨʷʜʥʽʩʪʴ 8 ʙʽʪ, MAXI = 255. 

 

ɼʣʷ ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʽʟ ʪʨʴʦʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ RGB ʥʘ ʧʽʢʩʝʣʴ 

ʟʘʩʪʦʩʦʚʫʪʁʴ ʪʘʢʝ ʩʘʤʝ ʚʠʟʥʘʯʝʥʥʷ PSNR, ʘʣʝ MSE ʦʙʯʠʩʣʶʶʪʴ  

ʟʘ ʚʩʽʤʘ ʪʨʴʦʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ (ʽ ʡʦʛʦ ʜʽʣ̫ʪʴ ʥʘ ʧʦʪʨʽʡʥʠʡ ʨʦʟʤʽʨ ʟʦʙʨʘ-

ʞʝʥʥʷ). ʎ  ̫ʤʝʪʨʠʢʘ, ʥʘʩʧʨʘʚʜʽ,  ̒ ʘʥʘʣʦʛʽʯʥʦ  ʁ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʤʫ 

ʚʽʜʭʠʣʝʥʥ,ʁ ʧʨʦʪʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʝʶ ʟʨʫʯʥʽʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʛʘʨʠʬ-

ʤʽʯʥʦʛʦ ʤʘʩʰʪʘʙʫ ʰʢʘʣʠ. ɰʡ ʧʨʠʪʘʤʘʥʥʽ ʪʽ ʩʘʤʽ ʥʝʜʦʣʽʢʠ, ʱʦ ʡ ʩʝʨʝʜʥʴʦ-

ʢʚʘʜʨʘʪʠʯʥʦʤʫ ʚʽʜʭʠʣʝʥʥ.ʁ ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʷʢʽʩʥʠʡ PSNR ʥʝ ʟʘʚʞʜʠ 

ʛʘʨʘʥʪʫʻ ʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ, ʯʝʨʝʟ ʪʝ ʱʦ ʟʦʨʦʚʘ ʩʠʩʪʝʤʘ ʣʶʜʠʥʠ ʤʘʻ 

ʥʝʣʽʥʽʡʥʫ ʧʦʚʝʜʽʥʢʫ. 

ʏʠʤ ʙʽʣʴʰʦʶ ʻ ʩʭʦʞʽʩʪʴ ʤʽʞ ʦʙʨʘʟʘʤʠ, ʪʠʤ ʤʝʥʰʦ  ʁʚʝʣʠʯʠʥʘ MSE, 

ʦʪʞʝ, ʙʽʣʴʠhʤ PSNR. PNSR ʻ ʙʝʟʨʦʟʤʽʨʥʠʤ, ʦʩʢʽʣʴʢʠ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽ-

ʨʶʚʘʥʥʷ ʽ ʯʠʩʝʣʴʥʠʢʘ, ʽ ʟʥʘʤʝʥʥʠʢʘ ʻ ʚʝʣʠʯʠʥʠ ʧʽʢʩʝʣʽʚ. ʇʨʦʪʝ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʛʘʨʠʬʤʽʚ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ PSNR ʚʠʤʽʨʶʪʁʴ ʫ ʜʝʮʠʙʝʣʘʭ. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʦʛʘʨʠʬʤʽʚ ʟʛʣʘʜʞʫʻ MSE, ʨʦʙʠʪʴ ʮʶ ʚʝʣʠʯʠʥʫ 

ʤʝʥʰ ʯʫʪʣʠʚʦʶ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʜʽʣʝʥʥʷ MSE ʥʘ 10 PSNR ʤʥʦʞʘʪ ɹ

ʥʘ 2. ɿʘʟʥʘʯʤʦ, ʱʦ PSNR ʥʝʤʘʻ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʅʝʤʘʻ ʩʝʥʩʫ 

ʛʦʚʦʨʠʪʠ, ʱʦ ʡ PSNR ʜʦʨʽʚʥʶʻ, ʩʢʘʞʽʤʦ, 25, ʮʝ ʜʦʙʨʝ. ɺʝʣʠʯʠʥʫ PSNR 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʝ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ 

ʩʪʠʩʥʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʦʛʦ 

ʯʠ ʪʦʛʦ ʘʣʛʦʨʠʪʤʫ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʽʪʝʪ MPEG ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʫʙô̒ʢʪʠʚʥʠʡ 

ʧʦʨʽʛ PSNR = 0,5 ʜɹ ʟʘ ʢʦʜʦʚʦʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʚʚʘʞʘʻ, ʱʦ ʧʦʣʽʧ-

ʰʝʥʥʷ ʮʽʻʾ ʚʝʣʠʯʠʥʠ ʙʫʜʝ ʧʦʤʽʪʥʦ ʦʢʫ. ɿʘʟʚʠʯʘʡ ʚʝʣʠʯʠʥʘ PSNR ʚʘʨʽʶ-

ʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 20 ʜʦ 40. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦʣʷʛʘʣʘ ʚ ʪʘʢʦʤʫ: 

1. ʊʝʩʪʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʪʝʩʪʦʚʽ ʰʢʘʣʠ ʩʪʠʩʢʫʡʤʦ ʥʘ 400 %. 

2. ʉʪʠʩʣʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʰʢʘʣʠ ʚʽʜʥʦʚʣʶʡʤʦ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʚ ʛʨʘʬʽʯʥʠʭ ʨʝʜʘʢʪʦʨʘʭ Adobe Photoshop ʪʘ GIMP ʟ̔ ʢʨʦʢʦʤ 20 % ʜʦ ʚʠ-

ʭʽʜʥʦʛʦ ʩʪʘʥʫ. 

3. ʈʦʟʜʨʫʢʫʡʤʦ ʚʽʜʥʦʚʣʝʥʽ ʬʘʡʣʠ ʥʘ ʢʦʣʴʦʨʦʚʦʤʫ ʩʪʨʫʤʠʥʥʦʤʫ 

ʧʨʠʥʪʝʨʽ Canon Pixma G540. 

4. ɺʠʢʦʥʘʡʤʦ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʩʪʦʚʠʭ ʰʢʘʣ, ʷʢ-ʦʪ ʠhʨʠ-

ʥʘ ʣʽʥʽʡ ʥʘʙʦʨʫ 1 ʜʣʷ ʧʨʷʤʠʭ ʽ ʚʠʚʦʨʽʪʥʠʭ ʣʽʥʽʡ, ʰʠʨʠʥʘ ʟʦʥʠ ʨʦʟʤʠʪʪʷ 

ʢʦʨʜʦʥʽʚ çʧʣʘʰʢʘ ï ʥʘʧʽʚʪʦʥè ʥʘʙʦʨʽʚ 2 ʽ 3, ʦʮʽʥʶʚʘʥʥʷ ʥʘʷʚʥʦʩʪ̔ ʘʨʪʝ-

ʬʘʢʪʽʚ ʥʘ ʤʝʞʘʭ ʜʝʪʘʣʝʡ, ʢʦʥʪʨʘʩʪʫ ʬʦʪʦʛʨʘʬʽʾ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʽʨʷʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʰʢʘʣʠ  

ʥʘ ʝʪʘʧʘʭ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘ ʜʨʫʢʫʚʘʥʥʷ ʪʝʩʪʦʚʠʭ ʚʽʜʙʠʪʢʽʚ. 

5. ʅʘ ʦʩʥʦʚʽ ʦʙʯʠʩʣʝʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʡʤʦ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʽʚ ʘʧʩʝʤʧʣʽʥʛʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʦʟʠʪʠʚʥʦʛʦ ʘʙʦ ʥʝʛʘʪʠʚ-

ʥʦʛʦ ʚʧʣʠʚʫ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʷʢʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʥʪʫʨʽʚ  

 ̔ʜʝʪʘʣʝʡ ʨʘʩʪʨʦʚʦʾ ʛʨʘʬʽʢʠ. ʎʠʬʨʦʚʽ ʜʘʥʽ ʦʧʨʘʮʴʦʚʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ Mathcad Prime 7.0.0.0. 

 

1.3.2. ɿʙʽʣʴʰʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ Adobe Photoshop 

 

Adobe Photoshop ʻ ʥʘʡʧʦʧʫʣʷʨʥʽʰʦʶ ʛʨʘʬʽʯʥʦʶ ʧʨʦʛʨʘʤʦʶ, ʷʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʦʙʨʘʞʝʥʴ. ʗʢʱʦ ʙʫʜʴ-ʷʢʝ ʟʦʙʨʘʞʝʥʥʷ 

ʧʦʯʘʪʠ ʟʙʽʣʴʰʫʚʘʪʠ, ʪʦ ʚʦʥʦ ʩʪʘʥʝ çʧʽʢʩʝʣʦɹʚʘʥʠʤè, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ ʥʴʦ-

ʤʫ ʙʫʜʝ ʙʘʛʘʪʦ ʢʚʘʜʨʘʪʽʚ. ʎʝ ʪʦʤʫ, ʱʦ ʧʽʜ ʯʘʩ ʟʙ̔ʣʴʰʝʥʥ ̫ ʨʦʟʤʽʨʫ 

ʟʦʙʨʘʞʝʥʥʷ ʻʜʠʥʝ, ʱʦ ʢʦʤʧôʁʪʝʨ ʤʦʞʝ ʟʨʦʙʠʪʠ, ʮʝ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʧʽʢʩʝʣʽʚ. ʊʘʢʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʜʨʫʢʫʚʘʥʥʷ. 
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ʑʦʙ ʨʦʟʚô̫ʟʘʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, Adobe ʨʦʟʨʦʙʠʚ ʢʽʣʴʢʘ ʘʣʛʦʨʠʪʤʽʚ 

ʽʥʪʝʨʧʦʣʷʮʽʾ ʟʦʙʨʘʞʝʥʴ, ʷʢʽ ʧʝʨʝʪʚʦʨʶʶʪʴ ʢʚʘʜʨʘʪʥʽ ʧʽʢʩʝʣʽ ʪʘ ʟʘʙʝʟʧʝ-

ʯʫʶʪʴ ʧʣʘʚʥʠʡ ʧʝʨʝʭʽʜ ʷʢ ʜʣʷ ʟʤʝʥʰʝʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ 

ʟʦʙʨʘʞʝʥʥʷ. ɼʦʜʘʪʢʦʚʽ ʧʽʢʩʝʣʽ ʩʪʚʦʨʶʶʪʴ, ʟʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʩʫʩʽʜʥʽʭ ʧʽʢʩʝ-

ʣʽʚ ʪʘ ʚʠʙʦʨʫ ʩʝʨʝʜʥʴʦʛʦ ʢʦʣʴʦʨʫ ʜʣʷ ʧʣʘʚʥʦʛʦ ʧʝʨʝʭʦʜʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʨʦʟʤʠʪʪʷ ʜʝʪʘʣʝʡ. 

ɿʙʽʣʴʰʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʡʦʛʦ ʨʦʟʪʷʛʫʚʘʥʥʷʤ ʚʽʣʴʥʠʤ ʪʨʘʥʩʬʦʨʤʫ-

ʚʘʥʥʷʤ ʣʠʰʝ ʧʦʛʽʨʰʠʪʴ ʩʪʘʥʦʚʠʱʝ. 

ɺʽʜʢʨʠʚʘʡʤʦ ʟʦʙʨʘʞʝʥʥʷ ʫ Photoshop. ɹʫʜʝʤʦ ʡʦʛʦ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴ-

ʰʫʚʘʪʠ ʚ ʢʽʣʴʢʘ ʟʘʭʦʜʽʚ. ɺʘʨʪʦ ʚʽʜʨʘʟʫ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʙʽʣʴʰʠʪʠ ʬʦʪʦ  

ʪʘ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʤʦʞʥʘ, ʘʣʝ ʟ ʦʙʤʝʞʝʥʥʷʤ ʫ ʨʦʟʤʽʨʽ. 

ɹʫʜʝʤʦ ʟʙʽʣʴʰʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʜʦ 400 % ʟ̔ ʢʨʦʢʦʤ 20 %. ɼʣʷ 

ʮʴʦʛʦ ʚ ʩʧʠʩʢʫ, ʱʦ ʚʠʧʘʜʘʻ, ʥʘʚʧʨʦʪʠ çʐʠʨʠʥʠè ʤʽʥʷʡʤʦ ʧʽʢʩʝʣʽ ʥʘ ʚʽʜ-

ʩʦʪʢʠ (Pixel / Percent), ʘ ʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ ʟʽ 100 ʥʘ 120 % ʽ ʥʘʪʠʩʢʘʡʤʦ 

Ok. ʇʦʪʽʤ ʟʥʦʚʫ ʚʠʢʣʠʢʘʡʤʦ ʚʽʢʥʦ ʨʦʟʤʽʨʫ ʟʦʙʨʘʞʝʥʥʷ ʽ ʟʙʽʣʴʰʫʡʤʦ  

ʥʘ 20 %. ʇʦʤʽʪʥʝ ʜʣʷ ʦʢʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ  

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʥʘʜ 260 % (ʨʠʩ. 1.10). 

 

   
ɺʠʭʽʜʥʝ ʟʦʙʨʘʞʝʥʥʷ ɿʙʽʣʴʰʝʥʥʷ 260 % ɿʙʽʣʴʰʝʥʥʷ 400 % 

 

ʈʠʩ. 1.10. ʇʦʨʽʚʥʷʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ ʟʘ ʨʽʟʥʦʛʦ ʟʙʽʣʴʰʝʥʥ ̫

 

Adobe Photoshop ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ 

ʦʙô̒ʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʽʣʴʢʦʭ ʨʝʞʠʤʽʚ: 

1) ʙʝʟ ʨʝʩʘʤʧʣʽʥʛʫ; 

2) ʽʟ ʨʝʩʘʤʧʣʽʥʛʦʤ ï ʨʝʞʠʤ çɸʚʪʦʤʘʪʠʯʥʦè; 
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3) ʽʟ ʨʝʩʘʤʧʣʽʥʛʦʤ ï ʨʝʞʠʤ çɿʙʝʨʝʛʪʠ ʜʝʪʘʣʽ (ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ)è; 

4) ʽʟ ʨʝʩʘʤʧʣʽʥʛʦʤ ï ʨʝʞʠʤ çɿʙʝʨʝʞʝʥʥʷ ʜʝʪʘʣʝʡ 2.0è; 

5) ʽʟ ʨʝʩʘʤʧʣʽʥʛʦʤ ï ʨʝʞʠʤ çɹʽʢʫʙʽʯʥʠʡ (ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ)è; 

6) ʽʟ ʨʝʩʘʤʧʣʽʥʛʦʤ ï ʨʝʞʠʤ çɹʽʢʫʙʽʯʥʠʡ (ʟ̔ ʟʤʝʥʰʝʥʥʷʤ)è; 

7) ʽʟ ʨʝʩʘʤʧʣʽʥʛʦʤ ï ʨʝʞʠʤ çɹʽʢʫʙʽʯʥʠʡ (ʧʣʘʚʥʽ ʛʨʘʜʽʻʥʪʠ)è; 

8) ʽʟ ʨʝʩʘʤʧʣʽʥʛʦʤ ï ʨʝʞʠʤ çʇʦ ʩʫʩʽʜʥʽʭ ʧʽʢʩʝʣʷʭ (ʯʽʪʢʽ ʢʨʘʾ)è; 

9) ʽʟ ʨʝʩʘʤʧʣʽʥʛʦʤ ï ʨʝʞʠʤ çɹʽʣʽʥʽʡʥʠʡè. 

ʈʦʟʛʣʷʥʤɹʦ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷʤ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʭ 

ʨʝʞʠʤʽʚ. ʆʩʢʽʣʴʢʠ ʨʝʩʘʤʧʣʽʥʛ ʮʝ ʩʧʦʩʽʙ ʟʤʽʥʠ ʜʘʥʠʭ ʟʦʙʨʘʞʝʥʥʷ, ʫ ʷʢʦʤʫ 

ʚ ʨʘʟʽ ʟʤʽʥʠ ʨʦʟʤʽʨʫ ʟʤʽʥʶʻʪʴʩʷ ʽ ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ, ʧʝʨʰʠʡ ʨʝʞʠʤ (ʙʝʟ 

ʨʝʩʘʤʧʣʽʥʛʫ) ʥʝʤʘʻ ʩʝʥʩʫ ʨʦʟʛʣʷʜʘʪʠ. ɼʣʷ ʚʩʽʭ ʨʝʞʠʤʽʚ ʙʫʜʝʤʦ ʟʙʽʣʴʰʫ-

ʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʜʦ 260 %. 

ʅʘʡʢʨʘʱʫ ʢʦʥʪʨʘʩʪʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ ʨʝʩʘʤʧʣʽʥʛ ʫ ʨʝʞʠʤʽ çʇʦ ʩʫ-

ʩʽʜʥʽʭ ʧʽʢʩʝʣʷʭè. ʅʘʡʛʽʨʰʠʡ ʚʘʨʽʘʥʪ ï ʙʽʣʽʥʽʡʥʠʡ ʨʝʩʘʤʧʣʽʥʛ (ʨʠʩ. 1.11). 

 

  
ʈʝʩʘʤʧʣʽʥʛ ʫ ʨʝʞʠʤʽ  

çʇʦ ʩʫʩʽʜʥʽʭ ʧʽʢʩʝʣʷʭ (ʯʽʪʢʽ ʢʨʘʾ)è 

ʈʝʩʘʤʧʣʽʥʛ ʫ ʨʝʞʠʤʽ çɹʽʣʽʥʽʡʥʠʡè 

 

ʈʠʩ. 1.11. ʇʦʨʽʚʥʷʥʥʷ ʨʝʞʠʤʽʚ ʨʝʩʘʤʧʣʽʥʛʫ 

 

ɹʽʣʴʰʽʩʪʴ ʤʝʪʦʜʽʚ ʘʧʩʝʤʧʣʽʥʛʫ ʨʦʟʨʦʙʣʝʥʦ ʽ ʧʨʦʪʝʩʪʦʚʘʥʦ ʜʣʷ 

ʟʦʙʨʘʞʝʥʴ ʫ ʛʨʘʜʘʮʽʷʭ ʩʽʨʦʛʦ ʘʙʦ ʢʦʤʧʦʥʝʥʪʽʚ Y (ʽʥʪʝʥʩʠʚʥʦʩʪʽ) ʢʦʣʴʦʨʦ-

ʚʠʭ ʟʦʙʨʘʞʝʥʴ ʱʦʜʦ JPEG ʘʙʦ JPEG-ʧʦʜʽʙʥʠʭ (ʱʦ ʧʨʘʮʶʶʪ ɹʫ ʙʣʦʢʘʭ 

8³8 ʧʽʢʩʝʣʽʚ) ʤʝʪʦʜʽʚ ʩʪʠʩʥʝʥʥʷ ʟ̔ ʚʪʨʘʪʘʤʠ.  
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ɺʠʜʥʦ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʪʽ ʩʘʤʽ ʪʝʥʜʝʥʮʽʾ, ʱʦ ʡ ʜʣʷ Adobe 

Photoshop, ʦʜʥʘʢ ʚʠʛʨʘʰ ʚʽʜ ʘʧʩʝʤʧʣʽʥʛʫ ʜʣʷ ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ 

ʚʠʷʚʣʷʻʪʴʩʷ ʥʠʞʯʠʤ (0,3 ... 1 ʜɹ). 

ʅʘ ʨʠʩ. 1.12  ̔ 1.13 ʧʦʜʘʥʦ ʽʥʪʝʛʨʘʣʴʥʽ ʛʨʘʬʽʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʧʦʨʽʚʥʷʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʧʩʝʤʧʣʽʥʛʫ ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʜʣʷ ʤʝʪʦʜʽʚ 

Adobe Photoshop ʪʘ GIMP ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʨʠʢʠ PSNR. ɺʠʜʥʦ, ʱʦ, ʟʛʽʜ-

ʥʦ ʟ ʤʝʪʨʠʢʦʶ PSNR, ʤʝʪʦʜ Adobe Photoshop ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʫ ʚʽʟʫʘʣʴ-

ʥʫ ʷʢʽʩʪʴ ʧʽʜ ʯʘʩ ʤʘʩʰʪʘʙʫʚʘʥʥ,̫ ʥʽʞ GIMP. 

 

 

 

ʈʠʩ. 1.12. ɿʘʣʝʞʥʽʩʪʴ PSNR ʚʽʜ bpp ʜʣʷ ʘʥʘʣʽʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ  

Adobe Photoshop 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ USB-ʤʽʢʨʦʩʢʦʧʘ ʟʨʦʙʣʝʥʦ ʤʽʢʨʦʟʥʽʤʘʥʥʷ ʪʝʩʪʦʚʠʭ 

ʰʢʘʣ ʥʘ ʚʽʜʙʠʪʢʘʭ. ʇʘʨʘʤʝʪʨʠ ʣʽʥʽʡ ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫ-

ʤʝʥʪʫ Measure Tool ʫ ʧʨʦʛʨʘʤʽ Adobe Photoshop ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

ʩʧʦʯʘʪʢʫ ʰʠʨʠʥʫ ʩʫʮʽʣʴʥʦʾ ʣʽʥʽʾ, ʪʦʙʪʦ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʟʦʥʠ ʨʦʟʤʠʪʪʷ 

(ɿʈ), ʧʦʪʽʤ ʟʘʛʘʣʴʥʫ ʰʠʨʠʥʫ ʨʦʟʤʠʪʦʾ ʣʽʥʽʾ, ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʨʦʟʨʘ-

ʭʦʚʫʚʘʣʠ ʰʠʨʠʥʫ ʟʦʥʠ ʨʦʟʤʠʪʪʷ. 
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ʈʠʩ. 1.13. ɿʘʣʝʞʥʽʩʪʴ PSNR ʚʽʜ bpp  

ʜʣʷ ʘʥʘʣʽʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʫ GIMP 

 

ʇʦʨʽʚʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ (ʜʣʷ Adobe Photoshop ʽ GIMP), 

ʟʨʦʙ̔ʤʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʧʽʜ ʯʘʩ ʜʨʫʢʫʚʘʥʥʷ ʟʨʫʡʥʦʚʘʥʽ ʤʝʞʽ ʣʽʥʽʡ 

ʜʝʱʦ ʟʛʣʘʜʞʝʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʬʘʡʣʦʤ, ʱʦ ʚʠʚʦʜʠʪʴʩʷ. ɺʦʜʥʦʯʘʩ ʨʦʟʪʠʩ-

ʢʘʥʥʷ ʤʘʻ ʧʦʜʚʽʡʥʫ ʜʽʶ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʦʥʦ ʟʙʽʣʴʰʫʻ ʰʠʨʠʥʫ ʣʽʥʽʡ 

(ʦʩʦʙʣʠʚʦ ʚ ʥʘʧʨʷʤ ̔ʜʨʫʢʫʚʘʥʥʷ), ʘ ʟ ʽʥʰʦʛʦ ï ʟʘʪʽʢʘʥʥʷ ʬʘʨʙʠ ʟʛʣʘʜʞʫʻ 

ʥʝʨʽʚʥʦʩʪʽ ʥʘ ʤʝʞʘʭ ʣʽʥʽʡ. 

ɼʣʷ ʚʠʢʦʥʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ (n = 5) ʨʦʟʨʘʭʦʚʘʥʦ ʚʠʧʘʜʢʦʚʫ ʧʦʭʠʙʢʫ 

ʟʘ ʬʦʨʤʫʣʦʶ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʫ ʢʚʘʣʽʤʝʪʨʽʾ: 

 

ȹX=Sxas+A
2, Sx=

В X-Xii
2

nn-1
,    (1.3) 

ʜʝ Sx ï ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ;  

as ï ʢʦʝʬʽʮʽʻʥʪ ʉʪʴʶʜʝʥʪʘ (ʜʦʨʽʚʥʶʻ 2,8 ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ  

Ŭ = 0,95 ʪʘ 5 ʚʠʤʽʨʽʚ ʦʜʥʽʻʾ ʚʝʣʠʯʠʥʠ);  

ɸ ï ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ (ʜʣʷ ʮʠʬʨʦʚʠʭ 

ʧʨʠʣʘʜʽʚ ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʦʟʨʷʜʫ ï ɸ = 0,01). 
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ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʰʢʘʣʘʤʠ 1, 2 ʪʘ 3 ʪʝʩʪʦʚʦʾ ʩʪʦ-

ʨʽʥʢʠ ʩʪʘʥʦʚʠʣʘ 0,49 % ʟʘ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ 95 %. 

ɿʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, 

ʱʦ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʨʫʡʥʫʚʘʥʥʷ ʢʦʥʪʫʨʽʚ ʨʘʩʪʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ 

ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʤʘʩʰʪʘʙʫʚʘʥʥ ̫ʚʠʭʽʜʥʦʛʦ ʬʘʡʣʫ, ʜʝʱʦ ʟʤʝʥʰʫʶʪʴʩʷ ʧʽʜ 

ʯʘʩ ʜʨʫʢʫʚʘʥʥʷ ʚʽʜʙʠʪʢʽʚ, ʚʦʜʥʦʯʘʩ ʟʦʥʘ ʨʦʟʤʠʪʪʷ ʙʣʠʟʴʢʦ 100 ʤʢʤ ʟʘʚ-

ʰʠʨhʢʠ ʥʘ ʧʨʷʤʠʭ ʣʽʥʽʷʭ ʘʜʘʧʪʠʚʥʦ ʦʙʨʦʙʣʝʥʦʛʦ ʪʝʩʪʫ ʟʥʠʢʘ ̒ʧʽʜ ʯʘʩ 

ʜʨʫʢʫʚʘʥʥʷ ʟʘʣʠʚʘʥʥʷʤ ʬʘʨʙʦʶ. 

ʇʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʟʦʥʠ ʨʦʟ-

ʤʠʪʪʷ ʣʽʥʽʡ ʚʽʜ ʤʝʪʦʜʫ ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʝʪʘʧʫ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʣʽʥʽʘʪʫʨʠ ʨʘʩʪʨʘ ʪʘ ʢʫʪʘ ʥʘʭʠʣʫ ʣʽʥʽʾ ʱʦʜʦ ʨʘʩʪʨʦʚʦʾ ʨʝʰʽʪʢʠ (ʨʠʩ. 1.14 

 ̔1.15). 

 

 

 

ʈʠʩ. 1.14. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ  

ʟʦʥʠ ʨʦʟʤʠʪʪʷ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʨʘʩʪʨʦʚʦʾ ʨʝʰʽʪʢʠ  

ʜʣʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʚ Adobe Photoshop 

 

ʆʩʢʽʣʴʢʠ ʢʦʥʪʨʘʩʪ ʟʦʙʨʘʞʝʥʥʷ ʻ ʩʫʙô̒ʢʪʠʚʥʠʤ ʢʨʠʪʝʨʽʻʤ, ʪʦʙʪʦ 

ʥʝʤʦʞʣʠʚʦ ʟʘʩʪʦʩʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ 

ʷʢʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʢʦʞʥʠʤ ʽʟ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʽʚ ʤʘʩʰʪʘʙʫ-

ʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ.  
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ʈʠʩ. 1.15. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ  

ʟʦʥʠ ʨʦʟʤʠʪʪʷ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʨʘʩʪʨʦʚʦʾ ʨʝʰʽʪʢʠ  

ʜʣʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʚ GIMP 

 

ʆʪʞʝ, ʟ̔ ʟʜʽʡʩʥʝʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʩʪʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʤʝʪʦʜʠ ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ GIMP ʜʝʱʦ ʧʦʩʪʫ-

ʧʘʶʪʴʩʷ ʤʝʪʦʜʘʤ ʘʧʩʝʤʧʣʽʥʛʫ ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ Adobe Photoshop 

ʱʦʜʦ ʢʦʥʪʨʘʩʪʫ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʚʽʜʪʚʦʨʶʪʁʴ. 

 

ɺʠʩʥʦʚʢʠ 

 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʘʣʛʦʨʠʪʤʽʚ ʧʝʨʝʨʘʭʫʥʢʫ ʢʦʣʽʨʥʠʭ ʢʦʦʨʜʠʥʘʪ ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʧʦʢʘʟʘʚ: ʢʘʣʽʙʨʫʚʘʥʥʷ ʢʦʣʴʦʨʫ ʻ ʟʚʠʯʘʡʥʦʶ 

ʧʨʦʮʝʜʫʨʦʶ ʧʽʜ ʯʘʩ ʬʦʪʦʛʨʘʬʫʚʘʥʥ ̫ʧʨʠʨʦʜʥʠʭ ʦʙô̒ʢʪʽʚ ʽ ʻ ʜʦʩʪʘʪʥʴʦ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʛʘʨʘʥʪʫʶʪʴ ʪʦʯʥʝ ʮʠʬʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʘʥʘʣʦʛʦʚʝ 

ʚʽʜʪʚʦʨʝʥʥʷ (ʜʨʫʢʫʚʘʥʥʷ ʥʘ ʧʘʧʝʨʽ, ʝʢʨʘʥʥʽ ʘʙʦ ʜʠʩʧʣʝʡʥʽ ʧʨʦʢ̒ʪʦʨʠ 

ʪʦʱʦ).  

ʗʢ ʚʽʟʫʘʣʴʥ ̔ ʤʝʪʨʠʢʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʝʢʦʤʧʦʟʠʮʽʾ ʟʦʙʨʘ-

ʞʝʥʴ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ HVS (Human Visual System, ʪʦʙʪʦ ʪʽ, ʷʢʽ ʚʨʘ-

ʭʦʚʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʟʦʨʫ ʣʶʜʠʥʠ) ʤʝʪʨʠʢʠ: TID2008 ʪʘ PSNR. ʈʝʟʫʣʴ-

ʪʘʪʠ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʤʝʪʨʠʢʘʭ PSNR ʫʧʨʦʚʘʜʞʝʥʦ ʷʢʽʩʥʽ 

ʤʝʪʦʜʠ ʘʧʩʝʤʧʣʽʥʛʫ, ʷʢʽ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʧʦʣʽʧʰʫʶʪʴ ʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʴ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʦʛʦ ʢʨʠʪʝʨʽʶ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. 
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ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʘʧʩʝʤʧʣʽʥʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩ-

ʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʦʙʨʘʞʝʥʥʷ 

ʧʦʢʘʟʘʚ, ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʽʥʪʝʛʨʘʣʴʥʽ ʛʨʘʬʽʢʠ ʜʦʟʚʦʣʷʶʪʴ ʧʦʨʽʚʥʷʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʧʩʝʤʧʣʽʥʛʫ ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʜʣʷ ʤʝʪʦʜʽʚ Adobe 

Photoshop ʪʘ GIMP ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʨʠʢʠ PSNR. ɿʛʽʜʥʦ ʟ ʤʝʪʨʠʢʦʶ 

PSNR, ʤʝʪʦʜ Adobe Photoshop ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʫ ʚʽʟʫʘʣʴʥʫ ʷʢʽʩʪʴ ʧʽʜ ʯʘʩ 

ʤʘʩhʪʘʙʫʚʘʥʥ,̫ ʥʽʞ GIMP. 

ʈʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʥʘʣʘʰʪʫʚʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʷʢʽʩʥʦʛʦ ʨʝʧʨʦʜʫʢʫʚʘʥʥʷ ʢʦʣʽʨʥʠʭ ʟʦʙʨʘʞʝʥʴ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʘʧʩʝʤʧʣʽʥʛʫ 

ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʨʫʡʥʫʚʘʥʥʷ 

ʢʦʥʪʫʨʽʚ ʨʘʩʪʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʤʘʩʰʪʘʙʫʚʘʥʥ ̫

ʚʠʭʽʜʥʦʛʦ ʬʘʡʣʫ, ʜʝʱʦ ʟʤʝʥʰʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʜʨʫʢʫʚʘʥʥʷ ʚʽʜʙʠʪʢʽʚ, 

ʚʦʜʥʦʯʘʩ ʟʦʥʘ ʨʦʟʤʠʪʪʷ ʙʣʠʟʴʢʦ 100 ʤʢʤ ʟʘʚhʠʨhʢʠ ʥʘ ʧʨʷʤʠʭ ʣʽʥʽʷʭ 

ʘʜʘʧʪʠʚʥʦ ʦʙʨʦʙʣʝʥʦʛʦ ʪʝʩʪʫ ʟʥʠʢʘ ̒ʧʽʜ ʯʘʩ ʜʨʫʢʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʘʣʠʚʘʥʥʷ ʬʘʨʙʦʶ. 

 

ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ 
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ʈʦʟʜʽʣ 2. 

ʆʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ 

ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʨʦʙʦʪʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ 

 

2.1. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʨʝʧʨʦʜʫʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ 

ʥʘ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

 

ʋ ʥʘʰ ʯʘʩ ʙʽʣʴʰʽʩʪʴ ʜʨʫʢʘʨʝʥʴ ʧʨʘʮʶʶʪʴ ʟʘ ʪʨʘʜʠʮʽʡʥʠʤ ʪʝʭʥʦ-

ʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʤʘʻ ʥʘ ʫʚʘʟʽ ʤʽʥʽʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ 

ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʎʝ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʧʽʜʧʨʠʻʤ-

ʩʪʚʘ ʥʘ ʧʦʜʽʙʥʝ ʦʙʣʘʜʥʘʥʥʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʘ ʟ ʽʥʰʦʛʦ ï ʟʙʽʣʴʰʫʻ ʩʪʨʦʢʠ 

ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʢʦʥʪʨʦʣʴ ʟʘ ʷʢʽʩʪʶ ʢʦʣʴʦʨʫ ʧʦʣʽʛʨʘʬʽʯ-

ʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʝʨʝʚʘʞʥʦ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʝʪʘʧʽ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʇʨʝʧʨʝʩ-ʽʥʞʝʥʝʨ ʯʘʩʪʦ ʧʝʨʰ ʥʽʞ ʚʽʜʧʨʘʚʠʪʠ ʤʘʢʝʪ ʥʘ ʜʨʫʢʫʚʘʥʥʷ 

ʢʦʥʩʫʣʴʪʫʻʪʴʩʷ ʟʘ ʢʦʣʴʦʨʦʤ ʽʟ ʜʨʫʢʘʨʝʤ, ʪʦʤʫ ʷʢ ʫ ʮʴʦʤʫ ʧʠʪʘʥʥʽ ʩʘʤʝ 

ʜʨʫʢʘʨ ʻ ʥʘʡʙʽʣʴʰ ʢʦʤʧʝʪʝʥʪʥʠʤ. ʇʨʦʪʝ ʚ ʮʴʦʤʫ ʨʘʟʽ ʨʝʢʦʤʝʥʜʘʮʽʾ  

ʟʘ ʢʦʣʴʦʨʦʤ, ʦʪʨʠʤʫʚʘʥʽ ʚʽʜ ʜʨʫʢʘʨʷ, ʤʘʶʪʴ ʨʷʜ ʽʩʪʦʪʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʷʢʽ 

ʧʝʨʝʚʘʞʥʦ ʧʦʣʷʛʘʶʪʴ ʚ ʪʦʤʫ, ʱʦ ʟʜʦʙʫʪʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʥʝʢʦʥʢʨʝʪʥʦʶ, 

ʥʝʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʶ. ʊʘ ʡ ʩʘʤʘ ʧʨʦʮʝʜʫʨʘ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʟʘʙʠʨʘʻ ʙʘʛʘ-

ʪʦ ʯʘʩʫ ʷʢ ʫ ʜʨʫʢʘʨʷ, ʪʘʢ ʽ ʚ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ. ʋ ʨʘʟʽ, ʷʢʱʦ ʥʝʤʘʻ ʤʦʞʣʠ-

ʚʦʩʪʽ ʟʚô̫ʟʘʪʠʩʷ ʽʟ ʜʨʫʢʘʨʝʤ, ʪʘʢʝ çʨʫʯʥʝè ʢʝʨʫʚʘʥʥʷ ʢʦʣʴʦʨʦʤ ʯʘʩʪʦ 

ʚʠʢʦʥʫʶʪʴ ʝʤʧʽʨʠʯʥʠʤ ʰʣʷʭʦʤ, ʤʝʪʦʜʦʤ ʧʨʦʩʪʠʭ ʧʨʦʙ ʽ ʧʦʤʠʣʦʢ, ʱʦ ʟʥʘʯ-

ʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

ʇʨʘʢʪʠʯʥʘ ʧʦʪʨʝʙʘ ʚ ʦʧʝʨʘʪʠʚʥʦʤʫ ʩʪʚʦʨʝʥʥʽ ʷʢʽʩʥʦʾ ʧʦʣʽʛʨʘʬʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʦʙʫʤʦʚʣʶʻ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʽʥʪʝʨʝʩʫ ʱʦʜʦ 

ʧʨʦʙʣʝʤʘʪʠʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʦʜʨʫʢʘʨ-

ʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʘʢ, ʫ ʨʦʙʦʪʽ [7] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ 

ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʮʠʬʨʦʚʦʛʦ ʜʨʫʢʫʚʘʥʥʷ. ʊʘʢʦʞ ʦʢʨʝʩʣʝʥʦ ʦʩʥʦʚʥʽ ʩʢʣʘ-

ʜʦʚʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʤʘʻ ʙʫʪʠ ʜʦʜʘʥʦ ʫ ʚʽʜʧʦʚʽʜʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʮʠʬʨʦʚʦʛʦ ʜʨʫʢʫʚʘʥʥʷ. ɸʣʝ ʚ ʮʽʡ ʨʦʙʦʪʽ ʥʝ ʚʨʘ-

ʭʦʚʘʥʦ ʩʧʝʮʠʬʽʢʫ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʜʘʥʴ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ [5] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʜʣʷ ʜʨʫʢʫʚʘʥʥʷ ʥʘ ʪʢʘʥʠʥʘʭ. ʆʩʥʦʚʫ ʜʣʷ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʦʚʠʚ 

ʧʨʦʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ. ʇʨʦʪʝ ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʥʘʜʘʻ ʤʦʞʣʠ-
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ʚʦʩʪʝʡ ʨʦʟʛʣʷʜʫ ʚʩʴʦʛʦ ʩʧʝʢʪʨʘ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʜʦ-

ʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʜʘʥʥʷ. 

ʈʦʙʦʪʫ [6] ʧʨʠʩʚʷʯʝʥʦ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʚʠʙʦʨʫ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʜʨʫʢʫʚʘʥʥʷ ʥʘ ʪʢʘʥʠʥʽ. ʈʦʟʛʣʷʥʫʪʦ ʩʧʝʮʠʬʽʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʽʜʪʨʠʤʘʥ-

ʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ ʡ ʜʝʷʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚ-

ʢʠ. ʆʜʥʘʢ ʮʷ ʨʦʙʦʪʘ ʥʝ ʤʽʩʪʠʪʴ ʦʧʠʩʫ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʜʦʜʨʫʢʘʨʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʋ ʨʦʙʦʪʽ [15] ʧʦʜʘʥʦ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʦʛʣʷʜ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʦʩʪʘʪʦʯ-

ʥʦʾ ʽʣʶʩʪʨʘʮʽʾ ʜʦʜʨʫʢʘʨʩʴʢʦʛʦ ʜʠʟʘʡʥʫ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʅʘʚʝʜʝʥʦ 

ʦʧʠʩ ʧʨʦʮʝʜʫʨʠ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʛʨʘʬʽʯʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ. 

ɸʣʝ ʚ ʮʽʡ ʨʦʙʦʪʽ ʥʝʤʘʻ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʝ ʧʽʜʪʨʠʤʘʥʥʷ ʦʮʽʥʶ-

ʚʘʥʥʷ ʷʢʦʩʪʽ ʜʦʜʨʫʢʘʨʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʛʘʣʦʤ. 

ɸʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʦʜʨʫʢʘʨʩʴʢʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʨʠʢʣʘʜʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʜʣʷ ʦʢʨʝʤʠʭ ʟʘʚ-

ʜʘʥʴ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚ ʨʦʙʦʪʽ [16]. ɺʦʜʥʦʯʘʩ 

ʨʦʟʛʣʷʜ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʜʦʜʨʫʢʘʨʩʴʢʦʛʦ ʪʝʭʥʦ-

ʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʜʦʩʠʪʴ ʚʫʟʴʢʠʤ ʟʘ ʩʢʣʘʜʦʤ ʨʦʟʛʣʷʥʫʪʠʭ ʧʠʪʘʥʴ  

ʽ ʧʨʠʟʥʘʯʝʥʠʤ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ 

ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʋ ʨʦʙʦʪʽ [4] ʧʦʜʘʥʦ ʤʝʪʦʜʠʢʫ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʫʧʘʢʫʚʘʥʥʷ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʪʦʢʫ ʚ ʜʦʜʨʫʢʘʨʩʴʢʽʡ ʧʽʜ-

ʛʦʪʦʚʮʽ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʮʽʡ ʨʦʙʦʪʽ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʩʪʚʦʨʝʥʥʽ ʪʦʯʥʠʭ 

ʚʽʜʙʠʪʢʽʚ ʟ ʦʙʨʦʙʣʝʥʠʤʠ ʜʘʥʠʤʠ ʥʘ ʢʦʤʧôʁʪʝʨʽ. ʇʨʦʪʝ ʚ ʮʽʡ ʨʦʙʦʪʽ ʥʝʤʘʻ 

ʘʣʛʦʨʠʪʤʫ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ [17] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʧʠʩ ʜʦʜʨʫʢʘʨʩʴʢʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ 

ʪʝʭʥʦʣʦʛʽʾ ʦʬʩʝʪʥʦʛʦ ʜʨʫʢʫʚʘʥʥʷ ʙʝʟ ʽʟʦʧʨʦʧʽʣʦʚʦʛʦ ʩʧʠʨʪʫ ʚ ʨʦʟʯʠʥʽ ʜʣʷ 

ʟʚʦʣʦʞʝʥʥʷ. ʋʢʘʟʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʽʰʫʻ ʟʘʚʜʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʪʚʦ-

ʨʝʥʥʷ ʷʢʽʩʥʦʾ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʆʜʥʘʢ ʧʠʪʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʧ-

ʪʫʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʦʜʨʫʢʘʨʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ. 

ʋ ʨʦʙʦʪʽ [14] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʚʝʙʧʦʨʪʘʣʫ, ʱʦ ʥʘʜʘʻ ʜʽʻʚʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ 

ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʜʦʜʨʫʢʘʨʩʴʢʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʦʪʝ ʮʷ ʨʦ-

ʙʦʪʘ ʥʝ ʤʽʩʪʠʪʴ ʦʧʠʩʫ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʜʫʨ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʦʜʨʫʢʘʨ-

ʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ. 
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ʅʘʫʢʦʚʘ ʧʨʘʮʷ [21] ʨʦʟʛʣʷʜʘʻ ʤʦʞʣʠʚʽ çʚʫʟʴʢʽè ʤʽʩʮʷ ʜʦʜʨʫʢʘʨʩʴʢʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. ʆʜʥʘʢ ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʨʘʭʦʚʫʻ ʧʦʪʨʝʙʠ ʚ ʟʘʧʦʙʽʛʘʥʥʽ 

ʩʠʩʪʝʤʥʠʤ ʧʦʤʠʣʢʘʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʜʦʜʨʫʢʘʨʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯ-

ʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʧʠʩ ʽ ʘʥʘʣʽʟ ʘʜʘʧʪʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʜʣʷ 

ʜʨʫʢʫʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʽ [22]. ɸʣʝ ʚʢʘʟʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ  

ʥʝ ʤʽʩʪʠʪʴ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʜʦʜʨʫ-

ʢʘʨʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ʄʝʪʦʜ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʙʘʣʘʥʩʫʚʘʥʥʷ ʚʝʢʪʦʨʥʦʾ ʽʣʶʩʪʨʘʮʽʾ ʪʘ ʡʦ-

ʛʦ ʧʨʦʛʨʘʤʥʫ ʨʝʘʣʽʟʘʮʽʶ, ʽʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʦʛʦ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ 

ʚʠʜʘʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ [3]. ʇʨʦʪʝ ʚ ʮʽʡ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ 

ʥʝ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʩʪʚʦ-

ʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʦʜʨʫʢʘʨʩʴʢʦʛʦ ʪʝʭʥʦʣʦ-

ʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʪʞʝ, ʟʜʽʡʩʥʝʥʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʧʨʦʙʣʝʤʘʪʠʢʠ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ  

ʫ ʨʦʟʛʣʷʥʫʪʠʭ ʨʦʙʦʪʘʭ ʮʽʣʽʩʥʦʾ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʦʜʨʫʢʘʨʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

ʈʦʟʚʠʪʦʢ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʛʘʣʫʟʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʠʩʪʝʤʥʠʤ ʧʽʜʭʦʜʦʤ 

ʜʦ ʚʠʨʽʰʝʥʥʷ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ  

ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʽʜʭʽʜ, ʢʦʣʠ 

ʚʩʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʦʙô̒ʜʥʫʶʪʴ ʫ ʻʜʠʥʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ ʻ ʘʚʪʦ-

ʤʘʪʠʟʦʚʘʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʠʤ ʚʠʨʦʙ-

ʥʠʮʪʚʦʤ (ɸɯʉʂʇɺ). ʈʦʟʨʦʙʣʝʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʧʦʣʦ-

ʞʝʥʥʷʭ: 

ʽʻʨʘʨʭʽʯʥʘ ʙʫʜʦʚʘ ʢʝʨʫʚʘʥʥʷ; 

ʤʦʜʫʣʴʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʚʠʛʣʷʜ; 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʤʦʜʫʣʽʚ ʽ ʟʚô̫ʟʢʽʚ ʤʽʞ ʥʠʤʠ; 

ʻʜʠʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʽʻʨʘʨʭʽʯʥʠʤʠ ʨʽʚʥʷʤʠ; 

ʻʜʠʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʠʨʦʙʥʠʯʠʭ ʬʫʥʢʮʽʡ; 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʷʤʦʛʦ ʢʦʤʧôʁʪʝʨʥʦʛʦ ʟʚô̫ʟʢʫ ʟ ʙʫʜʴ-ʷʢʠʤ ʝʪʘʧʦʤ ʪʝʭ-

ʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ; 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ ʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ 

ʩʠʩʪʝʤʠ. 
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ʉʝʨʝʜ ʥʘʷʚʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ (ɸʈʄ) ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʚʠʢʦʥʫʶʪʴ, ʻ ɸʈʄ ʧʨʝʧʨʝʩ-

ʽʥʞʝʥʝʨʘ. ʅʘ ʩʪʘʜʽʾ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʻ ʨʝʘʣʴʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠ-

ʷʚʠʪʠ ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ ʦʙʩʪʘʚʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʨʘʢʫ  

ʥʘ ʚʩʽʭ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ. ʂʦʞʝʥ ʥʝ ʚʠʷʚʣʝʥʠʡ ʚʯʘʩʥʦ ʚʠʧʘ-

ʜʦʢ ʙʨʘʢʫ ʟʘʚʜʘʻ ʥʝ ʪʽʣʴʢʠ ʧʨʷʤʦʾ ʤʘʪʝʨʽʘʣʴʥʦʾ ʰʢʦʜʠ ʧʽʜʧʨʠʻʤʩʪʚʫ, ʘʣʝ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʥʘʚʽʪʴ ʜʦ ʚʪʨʘʪʠ ʢʣʽʻʥʪʘ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʥʝ ʪʽʣʴʢʠ ʚʽʜʩʪʝ-

ʞʫʚʘʪʠ ʚʩʽ ʚʠʧʘʜʢʠ ʙʨʘʢʫ, ʚʠʷʚʣʷʪʠ ʡ ʫʩʫʚʘʪʠ ʾʭʥʽ ʧʨʠʯʠʥʠ, ʘʣʝ ʡ ʚʞʠ-

ʚʘʪʠ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʩʪʚʦʨʝʥʠʭ ʟʘʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʚʩʽʤʘ ʝʪʘʧʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧʝʨʝʚʘʞʥʦ ʩʪʘʚʣʷʪʴ ʥʘ ʝʪʘʧʽ 

ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɯ ʷʢʱʦ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ 

ʜʨʫʢʘʨʩʴʢʦʛʦ ʪʘ ʧʽʩʣʷʜʨʫʢʘʨʩʴʢʦʛʦ ʧʨʦʮʝʩʽʚ ʥʠʥʽ ʻ ʜʦʩʠʪʴ ʚʠʚʯʝʥʠʤ  

ʽ ʬʦʨʤʘʣʽʟʦʚʘʥʠʤ, ʪʦ ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʜʦʜʨʫ-

ʢʘʨʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʭʦʯʘ ʡ ʦʧʠʩʘʥʦ ʚ ʙʘʛʘʪʴʦʭ ʜʞʝʨʝʣʘʭ, ʘʣʝ ʟʘʨʘʟ ʻ ʤʘʣʦ 

ʚʠʚʯʝʥʠʤ ʽ ʡʦʛʦ ʥʝ ʟʘʚʞʜʠ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʊʦʤʫ 

ʙʫʣʘ ʡ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ  

ʟʘ ʷʢʽʩʪʶ ʥʝ ʪʽʣʴʢʠ ʛʦʪʦʚʦʛʦ ʚʽʜʙʠʪʢʘ ʥʘ ʢʽʥʮʝʚʦʤʫ ʝʪʘʧʽ, ʘ ʡ ʦʨʠʛʽʥʘʣʫ  

ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ, ʘ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʜʦʜʨʫʢʘʨʩʴʢʠʭ ʦʧʝʨʘʮʽʡ. 

ɿʘʨʘʟ ʻ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʦʥ-

ʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ. ʇʨʦʪʝ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ 

(ʦʩʦʙʣʠʚʦ ʜʣʷ ʜʨʫʢʘʨʝʥʴ ʨʝʢʣʘʤʥʦʾ ʧʦʣʽʛʨʘʬʽʾ) ʮʽ ʧʨʠʣʘʜʠ ʻ ʜʦʨʦʛʠʤʠ  

ʪʘ ʟʙʽʣʴʰʫʶʪʴ ʩʪʨʦʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ. ʊʦʤʫ ʢʦʥʪʨʦʣʴ ʟʘ ʷʢʽʩʪʶ 

ʢʦʣʴʦʨʫ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʝʨʝʚʘʞʥʦ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʝʪʘʧʽ ʜʦʜʨʫ-

ʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʇʨʦʪʝ ʧʨʘʮʽʚʥʠʢʦʚʽ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʯʘʩʪʦ 

ʧʝʨʰ ʥʽʞ ʚʽʜʧʨʘʚʠʪʠ ʤʘʢʝʪ ʥʘ ʜʨʫʢʫʚʘʥʥʷ ʜʦʚʦʜʠʪʴʩʷ ʢʦʥʩʫʣʴʪʫʚʘʪʠʩʷ 

ʟʘ ʢʦʣʴʦʨʦʤ ʽʟ ʜʨʫʢʘʨʝʤ, ʪʦʤʫ ʱʦ ʚ ʮʴʦʤʫ ʧʠʪʘʥʥʽ ʩʘʤʝ ʜʨʫʢʘʨ ʻ ʥʘʡ-

ʙʽʣʴʰ ʢʦʤʧʝʪʝʥʪʥʠʤ. ʋ ʮʴʦʤʫ ʨʘʟʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟʘ ʢʦʣʴʦʨʦʤ, ʦʪʨʠʤʘʥʽ 

ʚʽʜ ʜʨʫʢʘʨʷ, ʤʘʶʪʴ ʨʷʜ ʩʫʪʪʻʚʠʭ ʥʝʜʦʣʽʢʽʚ. 

ɺʽʜʙʠʪʦʢ ʙʫʜʝ ʤʘʪʠ ʥʘʣʝʞʥʠʡ ʚʠʛʣʷʜ, ʷʢʱʦ ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʦʤʫ ʨʷʜʫ 

ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʻ ʧʘʨʘʤʝʪʨʠ 

ʢʦʣʴʦʨʫ. 

ʆʪʞʝ, ʜʣʷ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ ʚʠʥʠʢʘʻ ʟʘʚʜʘʥʥʷ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʤʘʻ ʙʫʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʦʶ ʽ ʟʚʝʜʝʥʦʶ ʜʦ ʜʝʢʽʣʴʢʦʭ ʧʽʜʧʦ-

ʨʷʜʢʦʚʘʥʠʭ ʟʘʚʜʘʥʴ ʽʟ ʜʦʪʨʠʤʘʥʥʷʤ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʉʚʦʶ ʯʝʨʛʦʶ, ʢʦʞʥʝ 
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ʽʟ ʮʠʭ ʟʘʚʜʘʥʴ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʷʜʫ ʧʝʚʥʠʭ ʙʽʣʴʰ ʜʝʪʘʣʽʟʦ-

ʚʘʥʠʭ ʫʤʦʚ. 

ʇʨʦʪʝ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʝʪʘʧʽʚ 

ʨʦʙʦʪʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ ʟ ʦʙʣʽʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ. 

ʆʪʞʝ, ʧʨʠʢʣʘʜʥʘ ʧʨʦʙʣʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ: ʫ ʧʨʦʮʝ-

ʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʢʝʪʘ ʜʦ ʜʨʫʢʫʚʘʥʥʷ ʚʠʥʠʢʘʻ ʙʝʟʣʽʯ ʪʨʫʜʥʦʱʽʚ, ʧʦʚô̫ʟʘʥʠʭ 

ʽʟ ʧʦʪʨʝʙʦʶ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ ʚʠʨʽʰʠʪʠ ʨʷʜ ʧʦʝʪʘʧʥʠʭ ʟʘʚʜʘʥʴ ʽʟ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʫ. 

ʅʘʫʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʦʙʣʽʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʽʚ ʽ ʧʦʥʠʟʠʪʠ ʚʽʜʩʦʪʦʢ ʙʨʘʢʫ ʧʨʦʜʫʢʮʽʾ. 

ʋ ʟʚô̫ʟʢʫ ʽʟ ʮʠʤ ʜʦʮʽʣʴʥʦ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʘʩʧʝʢʪʽʚ ʦʩʦʙʣʠ-

ʚʦʩʪʽ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ ʽ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʨʽʰʝʥʥʷ, ʨʝʟʫʣʴʪʘʪ ʷʢʠʭ 

ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʫ ʦʙô̒ʢʪʠʚʥʝ, ʧʦʝʪʘʧʥʝ ʧʦʜʘʥʥʷ ʨʦʙʦʪʠ  

ʟ ʢʦʣʴʦʨʦʤ, ʟʜʘʪʥʝ ʧʦʣʝʛʰʠʪʠ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʤʘʢʝʪʘ ʜʦ ʜʨʫʢʫʚʘʥʥʷ. 

  

2.2. ɸʥʘʣʽʟ ʥʘʷʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʝʨʫʚʘʥʥʷ ʜʦʜʨʫʢʘʨʩʴʢʠʤʠ ʧʨʦʮʝʩʘʤʠ 

  

ɺʠʨʦʙʥʠʯʘ ʜʽʷʣʴʥʽʩʪʴ ʽʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʨʫʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽʟ ʟʘ-

ʜʘʥʠʤ ʨʽʚʥʝʤ ʪʦʯʥʦʩʪʽ ʢʦʣʴʦʨʦʚʽʜʪʚʦʨʝʥʥʷ ʦʨʠʛʽʥʘʣʽʚ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʩʫ-

ʢʫʧʥʽʩʪʴ ʜʦʜʨʫʢʘʨʩʴʢʠʭ ʪʘ ʜʨʫʢʘʨʩʴʢʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʠʯʦʤʫ ʚʠʭʦʜʠ ʦʜʥʠʭ 

ʧʨʦʮʝʩʽʚ ʻ ʚʭʦʜʘʤʠ ʽʥʰʠʭ [18; 22; 23; 25; 26; 29 ï 31; 33]. ɺʝʣʠʢʘ ʨʽʟʥʦ-

ʤʘʥʽʪʥʽʩʪʴ ʩʧʝʢʪʨʘ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʽʥʬʦʨ-

ʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʟʘʣʫʯʘʪʠ ʟʘʩʦʙʠ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʛʥʫʯʢʦ 

ʧʽʜʣʘʰʪʦʚʫʚʘʪʠʩʷ ʧʽʜ ʚʠʤʦʛʠ ʜʦ ʦʧʠʩʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʚʠʨʦ-

ʙʽʚ. ʈʦʟʚʠʥʝʥʘ ɸɯʉʂʇɺ ʤʘʻ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʩʪʨʦʶʚʘʥʥʷ ʧʘʨʘ-

ʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʭʦʜʽ ʨʦʙʦʪʠ, ʽʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙ-

ʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʾʭʥʽʭ ʩʧʝʮʠʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ [1; 8; 10; 

12; 24; 28; 32]. 

ʅʠʥʽ ʥʘ ʨʠʥʢʫ ʧʦʜʘʥʦ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡ-

ʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ. ʅʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʽ 

ʟ ʥʠʭ ʪʘʢʽ: çɸʜôʁʪʘʥʪè, çɸʨʤʝʢè, çɸʧʣʝʨ-ʜʨʫʢʘʨʥʷè, ç1ʉ: ʇʽʜʧʨʠʻʤʩʪʚʦ 

8.0. ʇʦʣʽʛʨʘʬʽʷè, Logicprint, Print Effect [22]. 
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ʋʧʨʦʚʘʜʞʝʥʥʷ ɸɯʉʂʇɺ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ; 

ʧʽʜʛʦʪʦʚʢʫ ʚʠʨʦʙʥʠʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ; 

ʚʟʘʻʤʦʨʦʟʨʘʭʫʥʢʠ ʽʟ ʟʘʤʦʚʥʠʢʘʤʠ, ʧʽʜʛʦʪʦʚʢʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʽ ʚʽʜ-

ʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ; 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ; 

ʚʠʨʦʙʥʠʯʦʛʦ ʦʙʣʽʢʫ; 

ʨʦʟʨʘʭʫʥʢʫ ʧʣʘʥʦʚʦʾ ʪʘ ʬʘʢʪʠʯʥʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ; 

ʧʣʘʥʫʚʘʥʥʷ ʚʠʪʨʘʪ ʤʘʪʝʨʽʘʣʽʚ; 

ʨʝʟʝʨʚʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ; 

ʦʙʣʽʢʫ ʧʘʧʝʨʫ ʡ ʤʘʪʝʨʽʘʣʽʚ; 

ʦʙʣʽʢʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ; 

ʦʧʝʨʘʪʠʚʥʦʾ ʚʠʨʦʙʥʠʯʦʾ ʟʚʽʪʥʦʩʪʽ; 

ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʦʭʦʜʞʝʥʥʷʤ ʟʘʤʦʚʣʝʥʥʷ ʚ ʨʝʞʠʤʽ online; 

ʝʢʩʧʦʨʪʫ ʦʙʣʽʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʟʦʚʥʽʰʥʽ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʩʠʩʪʝʤʫ 

ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ ç1ʉè [19; 20]. 

ʇʨʦʪʝ ʞʦʜʥʘ ʩʠʩʪʝʤʘ ʜʦʢʠ ʥʝ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʛʘʣʫʟʝʚʠʤ ʨʽʰʝʥ-

ʥʷʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʟʘʜʘʥʦʾ ʷʢʦʩʪʽ ʢʦʣʴʦʨʦʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝ-

ʯʠʪʠ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʚʩʽʭ ʜʦʜʨʫʢʘʨʩʴʢʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʥʘʜʘʻ ʰʠʨʦʢʝ ʧʦʣʝ 

ʜʣʷ ʜʽʷʣʴʥʦʩʪʽ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʣʷ ʟʣʘʛʦʜʞʝʥʦʾ ʨʦʙʦʪʠ ʚʩʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʦʜʨʫʢʘʨʩʴʢʦʛʦ ʦʙʣʘʜ-

ʥʘʥʥʷ ʡ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʋ ʨʝʧʨʦʮʝʥʪʨʘʭ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʨʦʛ-

ʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ AGFA: Apogee Prepress, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʘʚʪʦ-

ʤʘʪʠʟʦʚʘʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʩʪʘʜʽʾ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʨʦ-

ʮʝʩʽʚ. ʁʦʛʦ ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʘʨʭʽʪʝʢʪʫʨʽ çʢʣʽʻʥʪ ï ʩʝʨʚʝʨè, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʂʦʤʧʣʝʢʩ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʝʨʚʝʨʥʦʾ ʩʠʩʪʝʤʠ  

ʪʘ ʧʨʦʛʨʘʤʠ-ʢʣʽʻʥʪʘ, ʤʘʻ  ʧʨʦʩʪʠʡ ʽ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ [20]. 

ʉʝʨʚʝʨ ʢʝʨʫʻ ʚʩʽʤʘ ʨʝʩʫʨʩʘʤʠ, ʧʨʦʮʝʩʘʤʠ ʪʘ ʧʦʜʽʷʤʠ. ʂʝʨʫʚʘʥʥʷ 

ʩʝʨʚʝʨʦʤ ʩʠʩʪʝʤʠ ʡ ʨʦʙʦʪʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ-

ʢʣʽʻʥʪʘ, ʷʢʘ ʤʘʻ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʱʦ ʚʽʜʦʙʨʘ-

ʞʘʻ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʩʪʘʥ ʽ ʨʦʙʦʪʫ ʩʝʨʚʝʨʘ. ʎʝʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ 

ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʡ ʨʦʟʧʦʜʽʣʠʪʠ ʜʦʜʨʫʢʘʨʩʴʢʽ ʧʨʦʮʝʩʠ, ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʯʠ JDF, PDF ʽ çʮʠʬʨʦʚʽ ʧʣʽʚʢʠè ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʨʦʙʦʯʠʭ  

ʧʦʪʦʢʽʚ. 
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ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʩʠʩʪʝʤʠ ʻ ʨʘʩʪʨʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʘʩʪʨʽʚ ʬʽʨʤʠ AGFA ʜʣʷ ʥʘʡʙʽʣʴʰ ʰʠʨʦ-

ʢʦʛʦ ʩʧʝʢʪʨʘ ʟʘʚʜʘʥʴ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʘʢʦʞ ʮʝʡ ʢʦʤʧʣʝʢʩ 

ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʽ ʧʨʷʤʝ ʢʝʨʫʚʘʥʥʷ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʚʽʜʥʠʭ  

ʽ ʜʨʫʢʘʨʩʴʢʠʭ ʧʨʠʩʪʨʦʾʚ (ʧʨʠʥʪʝʨʽʚ, ʧʣʦʪʝʨʽʚ), ʬʦʪʦʥʘʙʽʨ ʽ CTP. 

Apogee Prepress ʧʽʜʪʨʠʤʫʻ JDF/JMF-ʩʧʝʮʠʬʽʢʘʮʽʶ ʚ ʧʦʚʥʦʤʫ 

ʦʙʩʷʟʽ, ʪʦʤʫ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʚô̫ʟʢʫ ʟ ʙʫʜʴ-ʷʢʠʤʠ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ,  

ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʮʶ ʩʘʤʫ ʩʧʝʮʠʬʽʢʘʮʽʶ: ʩʪʦʨʦʥʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʨʫ-

ʢʘʨʩʴʢʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʩʠʩʪʝʤʠ ʬʽʥʘʥʩʦʚʦʛʦ ʦʙʣʽʢʫ, ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʧʦʚʥʠʤ ʮʠʢʣʦʤ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʜʘʚʥʠʯʽ ʩʠʩʪʝʤʠ ʪʘ ʽʥ. 

ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ AGFA: Apogee Prepress. 

1. PrePress Render ï ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ, 

ʦʙʨʦʙʣʝʥʥʷ ʽ ʚʠʚʝʜʝʥʥʷ ʜʘʥʠʭ ʥʘ ʜʦʜʨʫʢʘʨʩʴʢʽʡ ʜʽʣʷʥʮʽ. PrePress Render ï 

ʮʝ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʨʘʩʪʝʨʠʟʘʪʦʨʘ; ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ï ʨʝʧʨʦ-ʙʶʨʦ, 

ʜʨʫʢʘʨʥʽ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʧʦʚʥʽʩʪʶ ʛʦʪʦʚʽ ʜʦ ʜʨʫʢʫʚʘʥʥʷ ʨʦʙʦʪʠ. 

2. PrePress Control ï ʦʪʨʠʤʘʥʥʷ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʛʦʪʦʚʠʭ ʧʝʨʝʚʽʨʝʥʠʭ 

ʨʦʙʽʪ, ʢʝʨʽʚʥʠʭ ʬʘʡʣʽʚ ʽ ʨʦʙʽʪ ʫ ʬʦʨʤʘʪʽ JDF; ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ï 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ ʜʣʷ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʫ JDF. 

3. PrePress Manage ï ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʥʦʨʤʘʣʽʟʘʮʽʷ, ʧʝʨʝʚʽʨʢʘ  

ʡ ʦʙʨʦʙʣʝʥʥʷ ʟʘʚʜʘʥʴ; ʫʤʽʱʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʦʟʰʠʨʝʥʦʾ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʦʩʪʽ; ʝʬʝʢʪʠʚʥʘ ʟʘ ʚʘʨʪʽʩʪʶ ʩʠʩʪʝʤʘ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʜʨʫʢʘʨʝʥʴ. 

4. PrePress Automate ï ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʧʦʚʥʦʾ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʷʢʘ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʜʨʫʢʘʨʝʥʴ ʪʘ ʚʠʜʘʚʥʠʮʪʚ. 

5. PrePress PlateMaker ï ʩʠʩʪʝʤʘ, ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʚʝʜʝʥʥʷʤ ʜʘʥʠʭ ʥʘ ʧʨʠʩʪʨʦʾ ʝʢʩʧʦʥʫʚʘʥʥʷ. ʎʝ ʥʦʚʝ ʧʦʢʦ-

ʣʽʥʥʷ ʩʠʩʪʝʤʠ Apogee PrintDrive: 

ʘʨʭʽʪʝʢʪʫʨʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʷʜʨʽ Apogee PrePress; 

ʩʧʨʦʱʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ; 

ʦʪʨʠʤʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʡ ʢʝʨʫʚʘʥʥʷ 1-bit TIFF-ʜʘʥʠʤʠ; 

ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʩʠʩʪʝʤ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ï PrePress Render ʘʙʦ 

ʽʥʰʠʡ RIP; 

ʥʝ ʤʘʻ ʤʦʜʫʣʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

ʢʝʨʫʚʘʥʥʷ ʚʽʜ ʦʜʥʦʛʦ ʜʦ ʜʝʢʽʣʴʢʦʭ ʧʨʠʩʪʨʦʾʚ ʝʢʩʧʦʥʫʚʘʥʥʷ [20]. 

ʆʩʥʦʚʥʠʡ ʥʝʜʦʣʽʢ ʪʘʢʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ï ʾʭʥʷ ʚʠʩʦʢʘ 

ʚʘʨʪʽʩʪʴ. ʊʦʤʫ ʜʣʷ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʤʘʶʪʴ ʥʝʚʝʣʠʢʽ ʮʝʥʪʨʠ 

ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʮʝ ʻ ʜʦʩʠʪʴ ʟʥʘʯʥʠʡ ʯʠʥʥʠʢ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 
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ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʦ-

ʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ (ʘʙʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʦ-

ʙʦʪʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ). 

ʇʨʦʮʝʩ ʢʦʣʴʦʨʦʚʦʛʦ ʨʝʧʨʦʜʫʢʫʚʘʥʥʷ ʚ ʧʦʣʽʛʨʘʬʽʾ ʩʢʣʘʜʘʻʪʴʩʷ  

ʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʩʪʘʜʽʡ [25]: 

ʘ) ʘʥʘʣʽʪʠʯʥʘ ʩʪʘʜʽʷ ï ʟʯʠʪʫʚʘʥʥʷ ʟ ʦʨʠʛʽʥʘʣʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʣʽʨ 

ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʾʾ ʧʦʜʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʪʨʴʦʭ ʢʦʣʽʨʥʠʭ 

ʩʢʣʘʜʦʚʠʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʚʽʪʣʦʚʠʤ ʧʦʪʦʢʘʤ, ʷʢʽ ʧʨʦʧʫʩʢʘʶʪʴʩʷ (ʚʽʜ-

ʙʠʚʘʶʪʴʩʷ), ʫ ʪʨʴʦʭ ʟʦʥʘʭ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ ï ʯʝʨʚʦʥʽʡ, ʟʝʣʝʥʽʡ ʪʘ ʩʠʥʽʡ 

(RGB); 

ʙ) ʥʘ ʩʪʘʜʽʾ ʛʨʘʜʘʮʽʡʥʦʾ ʪʘ ʢʦʣʽʨʥʦʾ ʢʦʨʝʢʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝ-

ʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʬʦʨʤʫ, ʧʨʠʜʘʪʥʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ 

ʥʘ ʚʽʜʙʠʪʢʫ. ʎʷ ʩʪʘʜʽʷ ʤʽʩʪʠʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʠʭʽʜʥʦʛʦ  

ʥʘ ʮʽʣʴʦʚʠʡ ʢʦʣʽʨʥʠʡ ʧʨʦʩʪʽʨ (ʽʟ RGB ʥʘ CMYK ʘʙʦ ʽʥʰʫ ʤʦʜʝʣʴ ʯʝʨʝʟ 

ʘʧʘʨʘʪʥʦ-ʥʝʟʘʣʝʞʥʠʡ ʧʨʦʩʪʽʨ Lab), ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʣʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ʦʨʠʛʽʥʘʣʫ ʚ ʧʨʦʩʪʽʨ ʚʽʜʙʠʪʢʘ ʽʟ ʛʨʘʜʘʮʽʡʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʢʦʣʴʦʨʽʚ,  

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʩʠʭʦʣʦʛʽʯʥʦ ʘʙʦ ʢʦʣʦʨʠʤʝʪʨʠʯʥʦ ʪʦʯʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦ-

ʣʴʦʨʫ; 

ʚ) ʧʝʨʝʭʽʜʥʘ ʩʪʘʜʽʷ ʘʙʦ ʩʪʘʜʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʨʫʢʘʨʩʴʢʠʭ ʬʦʨʤ,  

ʥʘ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʻʩʪʨʘʮʽʷ ʚʠʜʽʣʝʥʠʭ ʩʢʣʘʜʦʚʠʭ (ʢʦʣʴʦʨʦʨʦʟ-

ʧʦʜʽʣʝʥʠʭ ʟʦʙʨʘʞʝʥʴ). ɿʘʧʠʩ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʬʦʪʦʛʨʘʬʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ, 

ʤʘʛʥʽʪʥʠʭ ʥʦʩʽʷʭ, ʬʦʨʤʥʠʭ ʤʘʪʝʨʽʘʣʘʭ (ʧʣʘʩʪʠʥʘʭ) ʘʙʦ ʬʦʨʤʥʠʭ ʮʠ-

ʣʽʥʜʨʘʭ (ʧʽʜ ʯʘʩ ʛʣʠʙʦʢʦʛʦ ʜʨʫʢʫʚʘʥʥʷ, ʮʠʬʨʦʚʦʛʦ ʜʨʫʢʫʚʘʥʥʷ, ʫ DI-ʪʝʭ-

ʥʦʣʦʛʽʾ). ʉʶʜʠ ʥʘʣʝʞʘʪʴ ʧʦʪʨʽʙʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ: ʨʘʩʪʨʫʚʘʥ-

ʥʷ, ʢʦʨʝʢʮʽʷ ʥʝʣʽʥʽʡʥʦʩʪʽ ʧʨʠʩʪʨʦʶ ʟʘʧʠʩʫ ʪʦʱʦ; 

ʛ) ʜʨʫʢʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʤʘʪʝʨʽʘʣʴʥʦʤʫ ʥʦʩʽʾ (ʧʘʧʝʨʽ, ʧʣʘʩʪʠʮʽ, 

ʧʣʽʚʮʽ ʪʦʱʦ) ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʽʜʙʠʪʢʘ (ʨʝʧʨʦʜʫʢʮʽʾ). ʊʫʪ ʚʠʢʦʥʫʶʪʴ ʥʘ-

ʢʣʘʜʘʥʥʷ ʪʘ ʧʦʻʜʥʘʥʥʷ ʢʦʣʴʦʨʦʨʦʟʧʦʜʽʣʝʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʟʘʙʘʨʚʣʝʥʠʭ  

ʫ ʚʽʜʧʦʚʽʜʥʽ ʢʦʣʴʦʨʠ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʩʠʥʪʝʟʫ, ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥ-

ʥʷ ʥʘ ʚʽʜʙʠʪʢʫ. ʎʶ ʩʪʘʜʽʶ ʚʠʟʥʘʯʝʥʦ ʷʢ ʩʠʥʪʝʟ ʢʦʣʴʦʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʥʘ ʚʽʜʙʠʪʢʫ ʯʠ ʩʪʘʜʽʶ ʜʨʫʢʫʚʘʥʥʷ. 

ɿʨʘʟʢʦʚʠʡ ʦʨʠʛʽʥʘʣ ʫ ʧʨʠʩʪʨʦʾ ʚʚʝʜʝʥʥʷ ʧʦʝʣʝʤʝʥʪʥʦ ʧʝʨʝʪʚʦ-

ʨʶʶʪʴ ʥʘ ʤʘʩʠʚ ʜʠʩʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ ʢʦʣʽʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ï ʩʧʦʯʘʪʢʫ  

ʚ ʧʨʦʩʪʦʨʽ RGB, ʘ ʧʦʪʽʤ ʫ ʧʨʦʩʪʦʨʽ Lab. ʋ ʧʨʦʮʝʩʽ ʢʦʨʝʢʮʽʾ ʢʦʣʴʦʨʫ 

ʫʩʫʚʘʶʪʴ ʢʦʣʽʨʥʽ ʜʝʬʝʢʪʠ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʝʷʢʽ ʢʦʣʽʨʥʽ ʟʤʽʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʦʣʴʦʨʠ ʧʽʢʩʝʣʽʚ ʟʦʙʨʘʞʝʥʥʷ. ɼʘʣʽ ʜʣʷ ʧʦʛʦ-

ʜʞʝʥʥʷ ʟ ʥʘʩʪʫʧʥʠʤʠ ʝʪʘʧʘʤʠ ʨʝʧʨʦʜʫʢʫʚʘʥʥʷ ʢʦʣʽʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
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ʧʝʨʝʪʚʦʨʶʶʪʴ ʥʘ ʮʽʣʴʦʚʠʡ ʢʦʣʽʨʥʠʡ ʧʨʦʩʪʽʨ (ʧʨʦʩʪʽʨ ʧʨʠʩʪʨʦʶ ʚʠʚʝʜʝʥ-

ʥʷ). ɺʦʜʥʦʯʘʩ ʩʧʦʩʽʙ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ ʢʦʣʽʨʥʠʤʠ ʧʨʦʩʪʦʨʘʤʠ 

ʚʠʟʥʘʯʘʻ ʪʦʯʥʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʽʚ ʦʨʠʛʽʥʘʣʫ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʩʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʣʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʨʦʮʝʩʽ ʜʦʜʨʫ-

ʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟʜʽʡʩʥʶʻ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ 

ʢʦʣʴʦʨʦʤ (ʉʂʂ). ʉʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʢʦʣʴʦʨʦʤ, ʟʘʟʚʠʯʘʡ, ʨʝʘʣʽʟʦʚʘʥʦ  

ʫ ʚʠʛʣʷʜʽ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ, ʱʦ ʽʥʩʪʘʣʶʶʪʴ ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠ-

ʩʪʝʤʠ, ʘʙʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʨʦʙʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʪʘ ʜʨʫʢʫ-

ʚʘʥʥʷ. ɼʣʷ ʨʦʙʦʪʠ ʉʂʂ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʢʦʞʝʥ ʧʨʠʩʪʨʽʡ, ʟʘʜʽʷʥʠʡ ʫ ʨʦʙʦʯʦ-

ʤʫ ʧʨʦʮʝʩʽ, ʙʫʣʦ ʟʘʙʝʟʧʝʯʝʥʦ ʩʚʦʾʤ ʢʦʣʽʨʥʠʤ ʧʨʦʬʽʣʝʤ, ʱʦ ʦʧʠʩʫʻ 

ʢʦʣʽʨʥʠʡ ʧʨʦʩʪʽʨ ʮʴʦʛʦ ʧʨʠʩʪʨʦʶ ʡ ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʴʦ-

ʨʽʚ, ʘ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʽʥʰʫ ʽʥʬʦʨʤʘʮʽʶ, ʧʦʪʨʽʙʥʫ ʉʂʂ ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʮʠʤ 

ʧʨʠʩʪʨʦʻʤ [25]. 

ɼʦ ʩʫʯʘʩʥʦʾ Cʂʂ ʚʭʦʜʷʪʴ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ: 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ICC-ʧʨʦʬʽʣʽʚ (ʥʘʧʨʠʢʣʘʜ 

ProfileMaker); 

ʢʦʣʴʦʨʦʚʠʤʽʨʶʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ; 

ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ CMM (Color Management Module) ʜʣʷ ʚʠʢʦʥʘʥ-

ʥʷ ʦʧʝʨʘʮʽʡ ʢʦʣʴʦʨʦʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʨʽʟʥʠʭ ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʭ ʩʠʩʪʝʤʘʭ 

(ʩʴʦʛʦʜʥʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦ Heidelberg, Agfa, ColorSync, LogoSync); 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʬʽʣʽʚ (ʥʘʧʨʠʢʣʘʜ 

Adobe Photoshop) [15]. 

ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʪʨʦʣʶ ʟʘ ʢʦʣʴʦʨʦʚʽʜʪʚʦʨʝʥʥʷʤ  

ʥʘ ʧʦʣʽʛʨʘʬʽʯʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʪʘ ʢʝʨʫʚʘʥʥʷ ʥʠʤ ʧʦʪʨʽʙʥʽ ʪʘʢʽ ʧʨʦʮʝʩʠ: 

ʘ) ʫʚʝʜʝʥʥʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʥʘ ʚʩʴʦʤʫ ʪʝʭʥʦ-

ʣʦʛʽʯʥʦʤʫ ʣʘʥʮʶʞʢʫ: 

1) ʦʙʦʚô̫ʟʢʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ; 

2) ʥʦʨʤʫʚʘʥʥʷ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʫʤʦʚ ʦʩʚʽʪʣʝʥʦʩʪʽ ʧʽʜ ʯʘʩ ʧʦʨʽʚʥʷʥ-

ʥʷ ʦʨʠʛʽʥʘʣʽʚ; 

3) ʧʦʛʦʜʞʝʥʥʷ ʧʦʢʘʟʘʥʴ ʧʨʠʣʘʜʽʚ (ʷʢʽ ʤʦʞʫʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʽʟʥʽ 

ʩʪʘʥʜʘʨʪʠ); 

4) ʫʚʝʜʝʥʥʷ ʯʽʪʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ; 

5) ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ ʧʨʦʬʽʣʽʟʘʮʽʷ ʚʩʽʭ ʧʨʠʩʪʨʦʾʚ ʫʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ, 

ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ; 

ʙ) ʨʝʛʣʘʤʝʥʪʘʮʽʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʟ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʫ ʡ ʯʽʪ-

ʢʠʡ ʨʦʟʧʦʜʽʣ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ɼʣʷ ʛʘʨʘʥʪʽʾ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 
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ʧʦʪʨʽʙʥʦ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʢʦʥʪʨʘʢʪʠ ʤʽʞ ʧʨʝʧʨʝʩ-ʙʶʨʦ, ʟʘʤʦʚʥʠʢʦʤ ʽ ʜʨʫ-

ʢʘʨʥʝʶ ʟ ʬʽʢʩʘʮʽʻʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (dE, ʧʘʨʘʤʝʪʨʠ ʧʣʽʚʦʢ 

ʪʦʱʦ); 

ʚ) ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʢʦʞʥʽʡ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ. ʎʝ ʦʟʥʘʯʘʻ 

ʦʙʦʚô̫ʟʢʦʚʝ ʥʘʩʣʽʜʫʚʘʥʥʷ ʣʘʥʮʶʞʢʘ: çʩʢʘʥʫʚʘʥʥʷ ï ʤʘʢʝʪʫʚʘʥʥʷ ï ʢʦ-

ʣʴʦʨʦʧʝʨʝʪʚʦʨʝʥʥʷ ï ʢʦʣʴʦʨʦʧʨʦʙʘ ï ʢʦʣʴʦʨʦʟʧʦʜʽʣ ï ʜʨʫʢʫʚʘʥʥʷè [25]. 

ʇʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʚʧʨʦʚʘʜʞʫʶʪʴ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ, ʤʘʶʪʴ 

ʚʽʜ ʮʴʦʛʦ ʮʽʣʢʦʤ ʧʝʚʥʫ ʚʠʛʦʜʫ, ʷʢʘ ʧʦʣʷʛʘʻ, ʛʦʣʦʚʥʦ, ʫ ʪʘʢʦʤʫ: 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʧʝʨʝʜʙʘʯʫʚʘʥʦʩʪʽ ʡ ʟʘʛʘʣʴʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ 

ʷʢʦʩʪʽ ʜʨʫʢʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ; 

ʩʢʦʨʦʯʝʥʥʽ ʪʠʤʯʘʩʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʜʨʫʢʫʚʘʥʥʷ ʥʘʢʣʘʜʫ; 

ʧʦʣʽʧʰʝʥʥʽ ʨʝʧʫʪʘʮʽʾ ʩʝʨʝʜ ʟʘʤʦʚʥʠʢʽʚ. 

ʅʘʷʚʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʦʣʴʦʨʦʤ, ʛʦʣʦʚʥʦ, ʥʘʣʘʰʪʦʚʘʥʦ ʥʘ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʨʽʟʥʦʨʽʜʥʠʭ ʢʦʣʴʦʨʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʫ ʰʠʨʦʢʠʭ 

ʤʝʞʘʭ ʪʦʯʥʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʚʩʽʭ ʢʦʣʴʦʨʽʚ ʦʨʠʛʽʥʘʣʫ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʧʦʤʽʪʥʠʭ ʧʦʭʠʙʦʢ ʫ ʨʘʟʽ ʚʽʜʪʚʦʨʝʥʥʷ ʬʽʨʤʦʚʦʾ ʩʠʤʚʦʣʽʢʠ ʘʙʦ ʨʝʘʣʽʩ-

ʪʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʽʟ ʧʘʤô̫ʪʥʠʤʠ ʢʦʣʴʦʨʘʤʠ, ʜʝ ʧʦʪʨʽʙʥʘ ʨʽʟʥʘ ʪʦʯʥʽʩʪʴ 

ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʽʚ ʫʩʝʨʝʜʠʥʽ ʢʦʣʴʦʨʦʚʦʛʦ ʦʭʦʧʣʝʥʥʷ. ʆʪʞʝ, ʥʘ ʢʦʞʥʦ-

ʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʦʪʨʽʙʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʧʨʦʮʝʩ ʨʝʧʨʦʜʫʢʫ-

ʚʘʥʥʷ, ʽʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʜʦʜʨʫʢʘʨ-

ʩʴʢʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʥʘʜʘʣʽ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ [23]. ʎʝ ʚʠʟʥʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʦʙʦʪʠ ʧʨʝʧʨʝʩ-

ʽʥʞʝʥʝʨʘ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʧʽʜʭʦʜʫ ʜʦ ʦʙʣʽʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ ʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʦʪʦʪʠʧʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫ-

ʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʦʙʦʪʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ. 

ʆʙô̒ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʜʦʜʨʫʢʘʨʩʴʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʽʜʪʨʠʤʘʥʥʷ ʨʦʙʦʪʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ. 

ɻʽʧʦʪʝʟʘ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʜʦʜʨʫʢʘʨʩʴʢʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦʟʚʦʣʠʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ  

ʥʘ ʦʢʨʝʤʠʭ ʝʪʘʧʘʭ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫʪʴ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʝʪʘʧʠ 

ʨʦʙʦʪʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ, ʘ ʪʘʢʦʞ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ, ʨʦʟʨʦʙʣʝʥʽ  

ʥʘ ʧʽʜʩʪʘʚʽ ʮʠʭ ʝʪʘʧʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʫʥʠʢʥʫʪʠ 
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ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ ʥʘ ʝʪʘʧʽ ʧʝʨʝʚʽʨʢʠ ʢʦʣʴʦʨʦ-

ʚʽʜʪʚʦʨʝʥʥʷ ʤʘʢʝʪʘ ʥʘ ʟʘʜʨʫʢʦʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʪʘ ʧʦʥʠʟʠʪʠ ʚʽʜʩʦʪʦʢ 

ʙʨʘʢʫ ʧʨʦʜʫʢʮʽʾ. 

ʅʦʚʠʟʥʘ ʨʽʰʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʫʢ-

ʪʫʨʦʚʘʥʽ ʝʪʘʧʠ ʨʦʙʦʪʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢ-ʩʭʝʤ, ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʚʟʘʻʤʦʧʦʛʦʜʞʝʥʽʩʪʴ ʩʢʣʘʜʦʚʠʭ ʧʨʦʮʝʩʫ ʧʝʨʝʚʽʨʢʠ ʤʘʢʝʪʘ ʥʘ ʧʨʘʚʠʣʴ-

ʥʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ ʽ ʨʦʟʚô̫ʟʘʥʥʷ ʦʩʥʦʚʥʠʭ ʩʫʧʝʨʝʯʥʦʩʪʝʡ,  

ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʩʥʦʚʥʠʤʠ ʤʦʤʝʥʪʘʤʠ, ʷʢʽ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʻ ʨʝʞʠʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ 

ʬʘʨʙʠ ʪʘ ʨʝʞʠʤ ʜʨʫʢʫʚʘʥʥʷ ʥʘʢʣʘʜʘʥʥʷʤ. 

ʇʽʜ ʚʝʣʠʯʠʥʦʶ ʧʝʨʝʥʝʩʝʥʥʷʤ ʬʘʨʙʠ ʨʦʟʫʤʽʶʪʴ ʯʘʩʪʢʫ ʬʘʨʙʠ  

(ʫ ʚʽʜʩʦʪʢʘʭ), ʧʝʨʝʥʝʩʝʥʫ ʽʟ ʜʨʫʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʥʘ ʟʘʜʨʫʢʦʚʘʥʠʡ ʤʘʪʝ-

ʨʽʘʣ, ʚʽʜ ʾʾ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘ ʬʦʨʤʽ [2]. 

ɺʝʣʠʯʠʥʘ ʧʝʨʝʥʝʩʝʥʥʷ ʬʘʨʙʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ.  

ɿʘ ʧʦʩʣʽʜʦʚʥʦʛʦ ʥʘʢʣʘʜʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʬʘʨʙ, ʦʩʦʙʣʠʚʦ ʚ ʨʝʞʠʤʽ ʜʨʫʢʫ-

ʚʘʥʥʷ çʧʦ ʩʠʨʦʤʫè, ʢʦʞʥʘ ʥʘʩʪʫʧʥʘ ʬʘʨʙʘ ʣʷʛʘʻ ʥʘ ʧʦʧʝʨʝʜʥʶ ʥʝ ʧʦʚ-

ʥʽʩʪʶ, ʘ ʟ ʫʪʨʘʪʘʤʠ. ɺʝʣʠʯʠʥʘ ʪʘʢʠʭ ʫʪʨʘʪ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʪʠʧʫ ʬʘʨʙ  

ʽ ʨʝʞʠʤʫ ʜʨʫʢʫʚʘʥʥʷ, ʚʦʥʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 15 ï 50 % [2]. 

ɿʘ ʪʨʽʘʜʥʦʛʦ ʜʨʫʢʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʠʡ ʧʦʨʷʜʦʢ 

ʥʘʢʣʘʜʘʥʥʷ ʬʘʨʙ: CMKY ï ʧʽʜ ʯʘʩ ʜʨʫʢʫʚʘʥʥʷ ʫ ʜʚʘ ʧʨʦʛʦʥʠ ʥʘ ʜʚʦ-

ʬʘʨʙʥʠʭ ʜʨʫʢʘʨʩʴʢʠʭ ʤʘʰʠʥʘʭ; KCMY ï ʧʽʜ ʯʘʩ ʜʨʫʢʫʚʘʥʥʷ ʥʘ ʙʘʛʘʪʦ-

ʙʘʨʚʥʠʭ ʤʘʰʠʥʘʭ. ɿʘ ʦʜʥʘʢʦʚʦʾ ʚô̫ʟʢʦʩʪʽ ʬʘʨʙ ʧʝʨʰʠʤʠ ʟʘʟʚʠʯʘʡ 

ʜʨʫʢʫʶʪʴ ʢʦʥʪʨʘʩʪʥʽʰʽ ʬʘʨʙʠ. ʊʘʢʠʡ ʧʦʨʷʜʦʢ ʥʘʢʣʘʜʘʥʥʷ ʬʘʨʙ, ʥʘʚʽʪʴ  

ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʪʨʘʪ ʧʽʜ ʯʘʩ ʜʨʫʢʫʚʘʥʥʷ, ʩʧʨʠʷʻ ʜʦʩʷʛʥʝʥʥʶ ʙʽʣʴʰʦʾ ʯʽʪ-

ʢʦʩʪʽ ʚʽʜʙʠʪʢʽʚ. ɿʚʠʯʘʡʥʦ ʞ, ʧʦʨʷʜʦʢ ʥʘʢʣʘʜʘʥʥʷ ʬʘʨʙ ʤʦʞʝ ʙʫʪʠ ʡ ʽʥ-

ʰʠʤ, ʘʣʝ ʚ ʮʴʦʤʫ ʨʘʟʽ ʽʥʰʠʤ ʙʫʜʝ ʡ ʨʝʟʫʣʴʪʘʪ. 

ʅʝ ʚʘʨʪʦ ʜʠʚʫʚʘʪʠʩʷ, ʷʢʱʦ ʥʘʢʣʘʜʠ, ʚʽʜʜʨʫʢʦʚʘʥʽ ʟ ʦʜʥʠʭ ʽ ʪʠʭ 

ʩʘʤʠʭ ʬʦʨʤ, ʘʣʝ ʟ ʨʽʟʥʠʤ ʧʦʨʷʜʢʦʤ ʜʦʪʨʠʤʘʥʥʷ ʬʘʨʙ, ʧʦʤʽʪʥʦ ʙʫʜʫʪʴ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘ ʧʝʨʝʥʝʩʝʥʥʷʤ ʢʦʣʴʦʨʽʚ [2]. ɼʣʷ ʩʫʤʽʰʝʚʠʭ ʬʘʨʙ ʪʘʢʝ 

ʧʦʣʦʞʝʥʥʷ, ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʪʝʞ ʟʙʝʨʽʛʘʻʪʴʩʷ. ʇʦʨʷʜʦʢ ʾʭʥʴʦʛʦ 

ʜʦʪʨʠʤʘʥʥʷ ʤʘʻ ʙʫʪʠ ʦʙʦʚô̫ʟʢʦʚʦ ʚʠʟʥʘʯʝʥʠʤ ʜʦ ʧʦʯʘʪʢʫ ʧʽʜʛʦʪʦʚʢʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʘʢʝʪʘ [25]. 

ʅʘ ʧʨʘʢʪʠʮʽ ʚʨʘʭʫʚʘʪʠ ʥʝʧʦʚʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʬʘʨʙʠ ʤʦʞʥʘ, ʘʣʝ 

ʣʠʰʝ ʜʫʞʝ ʧʨʠʙʣʠʟʥʦ. ʂʦʥʢʨʝʪʥʽ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʪʽʣʴʢʠ ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʜʨʫʢʫʚʘʪʠ ʧʽʚʪʦʥʦʚʽ 
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ʽʣʶʩʪʨʘʮʽʾ ʚ ʦʜʥʫ ʘʙʦ ʜʝʢʽʣʴʢʘ ʬʘʨʙ ʧʦ ʦʜʥʦʨʽʜʥʠʭ ʬʦʥʘʭ, ʚʠʢʦʥʘʥʠʭ 

ʤʝʪʘʣʽʟʦʚʘʥʠʤʠ ʬʘʨʙʘʤʠ ʘʙʦ ʧʦʢʨʠʚʥʠʤʠ ʙʽʣʠʣʘʤʠ (ʧʽʜ ʯʘʩ ʜʨʫʢʫʚʘʥʥʷ 

ʥʘ ʤʝʪʘʣʽʟʦʚʘʥʠʭ ʽ ʧʨʦʟʦʨʠʭ ʤʘʪʝʨʽʘʣʘʭ), ʪʦ ʨʦʟʫʤʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʦʧʪʠʯ-

ʥʫ ʱʽʣʴʥʽʩʪʴ ʮʠʭ ʽʣʶʩʪʨʘʮʽʡ (ʦʩʦʙʣʠʚʦ ʚ ʧʽʚʪʦʥʘʭ) [25]. 

ʅʘʢʣʘʜʘʥʥʷ ʬʘʨʙ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ (ʚʽʜʤʽʥʥʽ ʚʽʜ ʧʦʯʘʪ-

ʢʦʚʠʭ) ʢʦʣʴʦʨʠ, ʟʥʠʞʫʚʘʪʠ ʚʧʣʠʚ ʜʝʬʝʢʪʽʚ ʥʝʧʨʠʚʝʜʝʥʥʷ ʬʘʨʙ ʽ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʧʽʜʚʠʱʫʚʘʪʠ ʢʦʥʪʨʘʩʪʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ. 

ʋʩʽ ʜʨʫʢʘʨʩʴʢʽ ʬʘʨʙʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʚʥʦʶ ʤʽʨʦʶ ʥʝʧʨʦʟʦʨʦʩʪʽ 

(ʧʦʢʨʠʚʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʘʙʦ ʧʦʢʨʠʚʘʥʽʩʪʶ), ʽ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʣʷ ʨʽʟʥʠʭ ʬʘʨʙ ʤʦʞʫʪʴ ʽʩʪʦʪʥʦ ʨʽʟʥʠʪʠʩʷ. ɼʣʷ ʦʬʩʝʪʥʠʭ ʪʨʽʘʜʥʠʭ ʬʘʨʙ 

ʟʥʘʯʝʥʥʷ ʥʝʧʨʦʟʦʨʦʩʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 75 %, ʜʣʷ ʢʦʣʴʦʨʦʚʠʭ 

ʩʫʤʽʰʝʡ ï ʧʨʠʙʣʠʟʥʦ 85 %, ʘ ʜʣʷ ʤʝʪʘʣʽʟʦʚʘʥʠʭ ʚʦʥʦ ʤʦʞʝ ʙʫʪʠ ʱʝ ʚʠ-

ʱʠʤ. ʌʘʨʙʠ ʟ ʙʽʣʴʰʦʶ ʥʝʧʨʦʟʦʨʽʩʪʶ ʻ ʟʜʘʪʥʠʤʠ ʝʬʝʢʪʠʚʥʽʰʝ ʧʝʨʝʢʨʠ-

ʚʘʪʠ ʽʥʰʽ ʬʘʨʙʠ. ɺʦʜʥʦʯʘʩ ʧʣʘʰʢʘ, ʩʫʮʽʣʴʥʦ ʟʘʜʨʫʢʦʚʘʥʘ ʪʽʣʴʢʠ ʦʜʥʠʤ 

ʰʘʨʦʤ ʬʘʨʙʠ, ʥʝ ʻ ʧʦʚʥʽʩʪʶ ʥʝʧʨʦʟʦʨʦʶ [25]. 

ʉʪʘʥʜʘʨʪʥʠʤ ʧʨʠʢʣʘʜʦʤ ʜʨʫʢʫʚʘʥʥʷ ʟ ʥʘʢʣʘʜʘʥʥʷʤ ʻ ʚʽʜʪʚʦʨʝʥʥʷ 

ʯʦʨʥʠʭ ʪʝʢʩʪʽʚ ʪʘ ʽʥʰʠʭ ʯʦʨʥʠʭ ʦʙô̒ʢʪʽʚ ʧʦʚʝʨʭ ʢʦʣʴʦʨʦʚʠʭ ʬʦʥʽʚ. 

ʅʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʘ ʯʦʨʥʠʡ ʪʝʢʩʪ ʥʘʢʣʘʜʘʶʪʴ ʧʦʚʝʨʭ ʢʦʣʴʦʨʦʚʦʾ 

ʧʣʘʰʢʠ, ʘ ʚ ʧʨʝʩʽ ʚʩʝ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʥʘʚʧʘʢʠ ï ʬʘʨʙʠ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ 

ʢʦʣʴʦʨʦʚʫ ʧʣʘʰʢʫ, ʥʘʢʣʘʜʘʶʪʴ ʧʦʚʝʨʭ ʯʦʨʥʦʛʦ ʪʝʢʩʪʫ (ʨʠʩ. 2.1) [2]. 

  

 
 

ʈʠʩ. 2.1. ʇʦʨʷʜʦʢ ʥʘʢʣʘʜʘʥʥʷ ʬʘʨʙ ʧʽʜ ʯʘʩ ʜʨʫʢʫʚʘʥʥʷ [2] 

  

ɼʣʷ ʪʦʛʦ ʱʦʙ ʜʦʩʷʛʘʪʠ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʪʨʝʙʘ ʦʧʝʨʫ-

ʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʴʦʨʫ ʧʽʜ ʯʘʩ ʜʨʫʢʫʚʘʥʥʷ ʟ ʥʘʢʣʘʜʘʥ-

ʥʷʤ ʬʘʨʙ. ɼʨʫʢʫʚʘʥʥʷ ʟ ʥʘʢʣʘʜʘʥʥʷʤ ʦʜʥʦʛʦ ʦʙô̒ʢʪʘ ʥʘ ʽʥʰʠʡ ʟʘʜʘʶʪʴ  
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ʫ ʬʘʡʣʽ ʥʘʜʘʥʥʷʤ ʚʝʨʭʥʴʦʤʫ ʦʙô̒ʢʪʦʚʽ ʘʪʨʠʙʫʪʫ ʦʚʝʨʧʨʠʥʪ. ɺʦʜʥʦʯʘʩ  

ʫ ʢʦʣʽʨ ʥʠʞʥʴʦʛʦ ʦʙô̒ʢʪʘ ʜʦʜʘʶʪʴ ʢʦʣʽʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚʝʨʭʥʴʦʛʦ ʦʙô̒ʢʪʘ. 

ʊʘʢʝ ʧʨʘʚʠʣʦ ʻ ʩʧʨʘʚʝʜʣʠʚʠʤ ʜʣʷ ʨʽʟʥʦʡʤʝʥʥʠʭ ʪʨʽʘʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ  

ʽ ʨʽʟʥʠʭ ʩʫʤʽʰʝʚʠʭ ʢʦʣʴʦʨʽʚ. ɿ ʦʜʥʦʡʤʝʥʥʠʤʠ ʢʦʣʽʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

(ʨʽʟʥʠʤʠ ʚʽʜʪʽʥʢʘʤʠ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʩʘʤʦʛʦ ʢʦʣʴʦʨʫ) ʩʠʪʫʘʮʽʷ ʻ ʜʝʱʦ 

ʽʥʰʦʶ. 

ʋ ʮʴʦʤʫ ʨʘʟʽ ʨʝʟʫʣʴʪʽʚʥʠʡ ʢʦʣʽʨ ʚʠʟʥʘʯʝʥʦ ʢʦʣʽʨʥʠʤʠ ʢʦʤʧʦʥʝʥ-

ʪʘʤʠ ʚʝʨʭʥʴʦʛʦ ʦʙô̒ʢʪʘ. ʆʪʞʝ, ʷʢʱʦ ʥʘ ʨʘʩʪʨ C = 60 % ʥʘʢʣʘʩʪʠ ʨʘʩʪʨ  

ʄ = 20 %, ʪʦ ʟʘʤʽʩʪʴ ʦʯʽʢʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʽʚʥʦʛʦ ʨʘʩʪʨʘ Y = 80 % ʙʫʜʝ  

K = 20 % [25]. ʇʦʢʨʠʚʥʽ ʬʘʨʙʠ ʥʝ ʤʘʶʪʴ ʘʙʩʦʣʶʪʥʦʾ ʥʝʧʨʦʟʦʨʦʩʪʽ.  

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʣʽʨ ʙʘʨʚʠʩʪʦʛʦ ʰʘʨʫ, ʱʦ ʧʨʦʣʷʛʘʻ ʥʠʞʯʝ, ʙʽʣʴʰʦʶ  

ʯʠ ʤʝʥʰʦʶ ʤʽʨʦʶ ʙʫʜʝ ʨʦʙʠʪʠ ʚʧʣʠʚ ʥʘ ʨʝʟʫʣʴʪʽʚʥʠʡ ʢʦʣʽʨ ʥʘʢʣʘʜʘʥʥʷ. 

ʑʝ ʦʜʠʥ ʧʨʠʢʣʘʜ ï ʚʽʜʪʚʦʨʝʥʥʷ ʯʦʨʥʠʭ ʦʙô̒ʢʪʽʚ. ʉʧʨʠʡʤʘʥʘ ʚʽʟʫ-

ʘʣʴʥʦ ʦʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʯʦʨʥʠʭ ʦʙô̒ʢʪʽʚ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʚʽʜʩʦʪʢʦ-

ʚʦʛʦ ʚʤʽʩʪʫ ʯʦʨʥʦʾ ʬʘʨʙʠ ʚ ʧʣʘʰʮʽ, ʘʣʝ ʡ ʚʽʜ ʪʦʚʱʠʥʠ ʟʘʛʘʣʴʥʦʛʦ ʙʘʨ-

ʚʠʩʪʦʛʦ ʰʘʨʫ, ʨʝʞʠʤʫ ʥʘʢʣʘʜʘʥʥʷ ʪʘ ʧʣʦʱʽ ʧʣʘʰʢʠ. 

ʏʦʨʥʽ ʧʣʘʰʢʠ ʚʝʣʠʢʦʾ ʧʣʦʱʽ, ʥʘʜʨʫʢʦʚʘʥʽ ʦʜʥʽʻʶ ʬʘʨʙʦʶ Process 

Black, ʚʽʟʫʘʣʴʥʦ ʩʧʨʠʡʤʘʶʪʴ ʷʢ ʩʽʨʽ ʧʦʨʷʜ ʽʟ ʛʣʠʙʦʢʠʤʠ ʪʽʥʷʤʠ, ʱʦ ʤʘʶʪʴ 

ʫ ʨʝʟʫʣʴʪʘʪʽ ʥʘʢʣʘʜʘʥʥʷ ʬʘʨʙ. 

ɺʦʜʥʦʯʘʩ ʮʽ ʩʘʤʽ ʧʣʘʰʢʠ, ʥʘʜʨʫʢʦʚʘʥʽ ʥʘʢʣʘʜʘʥʥʷʤ ʧʦʚʝʨʭ ʦʙô̒ʢʪʽʚ 

ʽʟ ʢʦʥʪʨʘʩʪʥʠʤʠ ʢʦʣʽʨʥʠʤʠ ʤʝʞʘʤʠ, ʤʘʶʪʴ ʷʩʢʨʘʚʦ ʚʠʷʚʣʝʥʫ ʥʝʦʜʥʦʨʽʜ-

ʥʽʩʪʴ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ (ʨʠʩ. 2.2) [2]. 

 

 
  

ʈʠʩ. 2.2. ɺʘʨʽʘʥʪʠ ʜʨʫʢʫʚʘʥʥʷ ʯʦʨʥʠʭ ʧʣʘʰʦʢ [2] 
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ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʯʦʨʥʠʭ ʧʣʘʰʦʢ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʜʨʫʢʫʚʘʥʥʷ ʩʢʣʘʜʝʥʠʤ (ʛʣʠʙʦʢʠʤ) ʯʦʨʥʠʤ ʢʦʣʴʦʨʦʤ. 

ʑʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʯʦʨʥʦʛʦ ʻ ʧʦ-

ʜʚʽʡʥʠʡ ʥʘʢʘʪ ʯʦʨʥʦʾ ʬʘʨʙʠ ʽʟ ʜʚʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʬʦʨʤ. 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ, 

ʧʦʪʨʽʙʥʦ ʦʙʘʯʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʨʫʢʫʚʘʥʥʷʤ ʽʟ ʥʘʢʣʘʜʘʥʥʷʤ ʬʘʨʙ. 

ɼʨʫʢʫʚʘʥʥʷ ʥʘʢʣʘʜʘʥʥʷʤ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʪʝʢʩʪʽʚ ʜʨʽʙʥʠʭ ʢʝʛʣʽʚ, 

ʪʦʥʢʠʭ ʢʦʥʪʫʨʽʚ ʽ ʧʣʘʰʦʢ, ʱʦ ʟʘʜʨʫʢʦʚʫʶʪʴ ʦʜʥʦʨʽʜʥʽ ʢʦʣʽʨʥʽ ʬʦʥʠ. ɺ ʫʩʽʭ 

ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʧʦʪʨʽʙʥʦ ʘʙʦ ʚʠʢʦʨʠʩʪʘʪʠ ʩʢʣʘʜʝʥʠʡ ʯʦʨʥʠʡ ʢʦʣʽʨ, ʘʙʦ 

ʚʠʣʫʯʘʪʠ ʥʘʢʣʘʜʘʥʥʷ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʨʝʧʽʥʛ [25]. 

ɺʣʘʩʪʠʚʦʩʪʽ ʜʨʫʢʘʨʩʴʢʠʭ ʬʘʨʙ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʨʫʢʘʨʩʴʢʦʛʦ ʧʨʦʮʝʩʫ, 

ʫʨʘʭʦʚʘʥʽ (ʘʙʦ ʷʢʠʭ ʥʝʤʘʻ) ʥʘ ʜʦʜʨʫʢʘʨʩʴʢʽʡ ʩʪʘʜʽʾ, ʨʦʙʣʷʪʴ ʽʩʪʦʪʥʠʡ 

ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʷʢʽʩʥʫ ʜʦʜʨʫʢʘʨʩʴʢʫ ʧʽʜʛʦʪʦʚʢʫ ʜʣʷ ʜʝʷʢʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʜʨʫʢʘʨʩʴʢʦʛʦ 

ʧʨʦʮʝʩʫ. ʊʽʣʴʢʠ ʚ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʪʝʭʥʦʣʦʛʘʤʠ ʢʦʥʢʨʝʪʥʦʾ ʜʨʫʢʘʨʥʽ 

ʤʦʞʥʘ ʜʦʙʠʪʠʩʷ ʷʢʽʩʥʦʛʦ, ʘ ʛʦʣʦʚʥʝ, ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

 

2.3. ʂʝʨʫʚʘʥʥʷ ʩʫʤʽʰʝʚʠʤʠ ʢʦʣʴʦʨʘʤʠ 

 

ɼʦ ʩʫʤʽʰʝʚʠʭ ʢʦʣʴʦʨʽʚ ʤʦʞʥʘ ʟʘʨʘʭʫʚʘʪʠ ʚʩʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ (ʥʘ-

ʧʨʠʢʣʘʜ ʢʦʤʧʘʥʽʻʶ Pantone) ʢʦʣʴʦʨʦʚʽ, ʘ ʪʘʢʦʞ ʫʩʽ ʤʝʪʘʣʽʟʦʚʘʥʽ ʪʘ ʩʧʝ-

ʮʽʘʣʴʥʽ ʬʘʨʙʠ [25]. 

ʋ ʨʝʜʘʢʪʦʨʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʚʝʢʪʦʨʥʦʶ ʛʨʘʬʽʢʦʶ, ʙʫʜʴ-ʷʢʠʡ 

ʩʫʤʽʰʝʚʠʡ ʢʦʣʽʨ ʤʦʞʝ ʙʫʪʠ ʚʠʙʨʘʥʠʤ ʘʙʦ ʽʟ ʟʦʚʥʽʰʥʴʦʾ ʙʽʙʣʽʦʪʝʢʠ, ʘʙʦ 

ʜʦʚʽʣʴʥʦ ʚ ʧʘʣʽʪʨʽ ʟʨʘʟʢʽʚ (Swatch). ɺʽʜʤʽʥʥʽʩʪʴ ʩʫʤʽʰʝʚʦʛʦ ʢʦʣʴʦʨʫ ʚʽʜ 

ʪʨʽʘʜʥʦʛʦ ʧʦʣʷʛʘʻ ʚ ʥʘʜʘʥʥʽ ʡʦʤʫ ʘʪʨʠʙʫʪʘ Spot Color. ʎʷ ʜʫʞʝ ʚʘʞʣʠʚʘ 

ʚʽʜʤʽʥʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʟʘʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʦʙô̒ʢʪʠ, ʟʘʙʘʨʚʣʝʥʽ ʦʜʥʘʢʦʚʠʤ 

ʢʦʣʴʦʨʦʤ Spot, ʜʦ ʦʜʥʽʻʾ ʩʝʧʘʨʘʮʽʾ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʦʟʥʘʯʘʻ ʪʘʢʝ: ʩʫʤʽʰʝʚʠʡ 

ʢʦʣʽʨ ʚʠʚʦʜʷʪʴ ʥʘ ʦʢʨʝʤʫ ʩʝʧʘʨʘʮʽʶ ʟʘ ʦʟʥʘʢʦʶ ʥʦʤʝʨʘ ʡ ʙʝʟ ʷʢʦʾ-

ʥʝʙʫʜʴ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʝʢʨʘʥʥʦʛʦ ʢʦʣʽʨʥʦʛʦ ʧʦʜʘʥʥʷ [25]. 

ʇʨʦʪʝ ʚʠʜʘʚʥʠʯʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ ʤʘʶʪʴ ʨʦʟʚʠʥʝʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʢʦʣʴʦʨʦʨʦʟʧʦʜʽʣʫ. ʅʘʧʨʠʢʣʘʜ, ʛʨʘʜʽʻʥʪʥʫ ʟʘʣʠʚʢʫ, ʩʪʚʦʨʝʥʫ ʚ Adobe 

Illustrator, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʩʫʤʽʰʝʚʠʭ ʢʦʣʴʦʨʽʚ, 

ʨʦʟʧʦʜʽʣʝʥʦ ʮʽʣʢʦʤ ʢʦʨʝʢʪʥʦ. ʇʨʦʪʝ ʷʢʱʦ ʛʨʘʜʽʻʥʪʥʘ ʟʘʣʠʚʢʘ ʤʽʩʪʠʪʴ 

ʭʦʯʘ ʙ ʦʜʠʥ ʪʨʽʘʜʥʠʡ ʢʦʣʽʨ, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʚʦʨʝʥʴ ʫ ʨʘʩʪʨʦʚʦʤʫ 

ʧʨʦʮʝʩʦʨʽ ʚʩʽ ʩʫʤʽʰʝʚʽ ʢʦʣʴʦʨʠ ʙʫʜʝ ʧʝʨʝʪʚʦʨʝʥʦ ʥʘ ʪʨʽʘʜʥʽ. ʊʝ ʩʘʤʝ 
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ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʢʦʣʴʦʨʦʨʦʟʧʦʜʽʣʫ ʪʦʥʦʚʠʭ ʧʝʨʝʭʦʜʽʚ ʪʠʧʫ Blend, ʛʨʘʜʽ-

ʥ̒ʪʥʠʭ ʩʽʪʦʢ, ʟʨʘʟʢʽʚ Pattern, ʟʦʙʨʘʞʝʥʴ, ʦʙʨʦʙʣʝʥʠʭ ʩʧʝʮʽʘʣʴʥʠʤʠ ʬʽʣʴʪ-

ʨʘʤʠ ʡ ʝʬʝʢʪʘʤʠ. ʊʨʠ ʧʨʦʩʪʽ ʧʨʘʚʠʣʘ ʜʦʟʚʦʣʷʪʴ ʫʥʠʢʥʫʪʠ ʧʦʜʽʙʥʠʭ 

ʥʝʛʘʪʠʚʥʠʭ ʷʚʠʱ: 

1. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʜʽʻʥʪʥʠʭ ʟʘʣʠʚʦʢ (ʪʘ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʝʬʝʢʪʽʚ)  

ʽʟ ʧʝʨʝʭʦʜʦʤ çʫ ʙʽʣʝè ʷʢ ʢʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʩʣʽʜ ʟʘʩʪʦ-

ʩʦʚʫʚʘʪʠ ʧʦʯʘʪʢʦʚʠʡ ʩʫʤʽʰʝʚʠʡ ʢʦʣʽʨ ʟʽ ʟʥʘʯʝʥʥʷʤ Tint = 0 %. 

2. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʜʽʻʥʪʥʠʭ ʟʘʣʠʚʦʢ (ʪʘ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʝʬʝʢʪʽʚ)  

ʽʟ ʧʝʨʝʭʦʜʦʤ çʫ ʧʨʦʟʦʨʝè ʥʘʜʽʡʥʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʝʞʠʤ ʧʝʨʝʭʦʜʫ  

çʫ ʙʽʣʝè ʟ ʫʩʪʘʥʦʚʣʝʥʥʷʤ ʘʪʨʠʙʫʪʘ ʜʨʫʢʫʚʘʥʥʷ ʟ ʥʘʢʣʘʜʘʥʥʷʤ. ʋ ʮʴʦʤʫ 

ʨʘʟʽ ʥʘʢʣʘʜʘʥʥʷ çʙʽʣʦʛʦè ʧʦ ʙʫʜʴ-ʷʢʦʤʫ ʬʦʥʫ ʥʝ ʟʤʽʥʠʪʴ ʢʦʣʽʨʥʦʩʪʽ ʬʦʥʫ. 

3. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʪʨʽʘʜʥʠʤʠ ʡ ʩʫʤʽʰʝʚʠʤʠ 

ʢʦʣʴʦʨʘʤʠ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʤʙʽʥʘʮʽʾ ʦʙô̒ʢʪʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʪʨʠ-

ʙʫʪʘ ʜʨʫʢʫʚʘʥʥʷ ʟ ʥʘʢʣʘʜʘʥʥʷʤ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʛʨʘʜʽʻʥʪʥʦʛʦ ʧʝʨʝʭʦʜʫ ʚʽʜ ʜʝʷʢʦʛʦ 

ʩʫʤʽʰʝʚʦʛʦ ʢʦʣʴʦʨʫ Spot ʜʦ ʪʨʽʘʜʥʦʛʦ ʯʦʨʥʦʛʦ (C = 0, M = 0, Y = 0,  

K = 100 %) ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʜʚʘ ʦʜʥʘʢʦʚʽ ʦʙô̒ʢʪʠ ʟ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʛʨʘʜʽʻʥʪʥʦʾ ʟʘʣʠʚʢʠ: ʧʦʯʘʪʢʦʚʠʡ ʢʦʣʽʨ Spot = 100 %, ʢʽʥʮʝʚʠʡ ʢʦʣʽʨ Spot = 

= 0 %, ʧʦʯʘʪʢʦʚʠʡ ʢʦʣʽʨ ʜʦ 0 %, ʢʽʥʮʝʚʠʡ ʢʦʣʽʨ ʜʦ = 100 %, ï ʘ ʧʦʪʽʤ 

ʟʘʜʘʪʠ ʨʝʞʠʤ ʜʨʫʢʫʚʘʥʥʷ ʥʘʢʣʘʜʘʥʥʷʤ ʦʜʥʦʛʦ ʦʙô̒ʢʪʘ ʧʦ ʽʥʰʦʤʫ [25]. 

 

2.3.1. ɺʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʪʨʝʧʽʥʛʫ ʚ ʜʦʜʨʫʢʘʨʩʴʢʽʡ ʧʽʜʛʦʪʦʚʮʽ 

 

ʇʨʦʮʝʜʫʨʘ ʪʨʝʧʽʥʛʫ (ʚʽʜ ʘʥʛʣ. trap ï ʥʘʢʣʘʜʘʥʥʷ) ʫ ʜʦʜʨʫʢʘʨʩʴʢʽʡ 

ʧʽʜʛʦʪʦʚʮʽ ʧʝʨʝʜʙʘʯʘʻ ʩʧʝʮʽʘʣʴʥʝ ʦʙʨʦʙʣʝʥʥʷ ʤʝʞ ʽ ʜʽʣʷʥʦʢ ʧʦʻʜʥʘʥʥʷ 

ʦʙô̒ʢʪʽʚ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ, ʽʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʷʚʽ ʥʘ ʟʦʙʨʘʞʝʥʥʽ 

ʥʘʩʣʽʜʢʽʚ ʥʝʧʨʠʚʝʜʝʥʥʷ ʬʘʨʙ ʫ ʧʨʦʮʝʩʽ ʜʨʫʢʫʚʘʥʥʷ. ʇʦʜʽʙʥʽ ʜʝʬʝʢʪʠ 

ʟʫʤʦʚʣʝʥʦ ʥʝʽʜʝʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʧʦʩʣʽʜʦʚʥʦʛʦ ʥʘʢʣʘʜʘʥʥʷ ʜʨʫʢʘʨʩʴʢʠʭ 

ʬʘʨʙ ʫ ʨʽʟʥʠʭ ʩʝʢʮʽʷʭ ʜʨʫʢʘʨʩʴʢʦʾ ʤʘʰʠʥʠ. ʅʘʡʯʘʩʪʽʰʝ ʜʝʬʝʢʪʠ ʥʝʧʨʠ-

ʚʝʜʝʥʥʷ ʚʠʷʚʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ ʪʦʥʢʠʭ ʙʽʣʠʭ ʣʽʥʽʡ ʫ ʤʽʩʮʷʭ ʧʦʻʜʥʘʥʥʷ ʝʣʝ-

ʤʝʥʪʽʚ ʟʦʙʨʘʞʝʥʥʷ ʨʽʟʥʦʛʦ ʢʦʣʴʦʨʫ [25]. 

ɼʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʪʦʯʥʦʩʪʝʡ ʥʘʚʝʜʝʥʥʷ ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʢʦʥʪʫʨʽʚ ʦʙô̒ʢʪʽʚ ʥʘ ʜʝʷʢʫ ʚʝʣʠʯʠʥʫ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʝʟʥʘʯʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʦʙô̒ʢʪʽʚ ʥʝʩʫʤʽʱʝʥʥʷ ʩʪʘʻ 

ʧʨʘʢʪʠʯʥʦ ʥʝʧʦʤʽʪʥʠʤ. ʈʦʟʤʽʨ ʜʽʣʷʥʢʠ ʪʨʝʧʽʥʛʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʣʽʥʽʘʪʫʨʠ ʜʨʫʢʫʚʘʥʥʷ [11]. ɺʝʣʠʯʠʥʘ ʮʷ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʜʨʫʢʫʚʘʥʥʷ, ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʨʤʦʚʦʛʦ 
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ʦʙʣʘʜʥʘʥʥʷ ʽ ʜʨʫʢʘʨʩʴʢʦʾ ʤʘʰʠʥʠ. ʂʦʣʽʨ ʜʦʜʘʪʢʦʚʦʛʦ ʢʦʥʪʫʨʫ (ʜʽʣʷʥʢʠ 

ʪʨʝʧʽʥʛʫ) ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʣʴʦʨʫ ʜʽʣʷʥʦʢ, ʱʦ ʧʦʻʜʥʫʶʪʴ, ʽ ʚʠʟʥʘʯʘʶʪʴ  

ʟʘ ʧʨʘʚʠʣʘʤʠ ʜʨʫʢʫʚʘʥʥʷ ʥʘʢʣʘʜʘʥʥʷʤ [2]. 

ʏʘʩʪʦ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʢʦʣʴʦʨʽʚ ʫ ʜʽʣʷʥʮʽ ʪʨʝʧʽʥʛʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʩʚʽʪʣʝʥʥʷ, ʪʦʙʪʦ ʟʘ ʟʙʝʨʝʞʝʥʥʷ ʢʦʣʽʨʥʦʛʦ ʪʦʥʫ ʜʽʣʷʥʢʠ 

ʪʨʝʧʽʥʛʫ ʥʘʩʠʯʝʥʽʩʪʴ ʢʦʣʴʦʨʫ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 20 ï 50 % [25]. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʝʧʽʥʛ ʪʨʽʘʜʥʠʭ ʢʦʣʴʦʨʽʚ ʽ ʪʨʝʧʽʥʛ ʩʫʤʽʰʝʚʠʭ ʢʦʣʴʦʨʽʚ. 

ʊʨʝʧʽʥʛ ʟʘ ʚʟʘʻʤʥʦʛʦ ʧʝʨʝʪʠʥʫ ʩʫʤʽʰʝʚʠʭ ʢʦʣʴʦʨʽʚ ʚʠʢʦʥʫʶʪʴ ʟʘʚʞʜʠ. 

ʊʨʝʧʽʥʛ ʪʨʽʘʜʥʠʭ ʢʦʣʴʦʨʽʚ ʚʠʢʦʥʫʶʪʴ ʫ ʪʦʤʫ ʨʘʟʽ, ʷʢʱʦ ʢʦʣʴʦʨʠ, ʱʦ ʧʦʻʜ-

ʥʫʶʪʴ, ʥʝ ʤʽʩʪʷʪʴ ʟʘʛʘʣʴʥʠʭ ʢʦʣʽʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʢʦʣʴʦ-

ʨʽʚ C = 100, M = 30, Y = 0, K = 15 ʽ C = 0, M = 80, Y = 100, K = 0 ʪʨʝʧʽʥʛ  

ʻ ʥʝ ʧʦʪʨʽʙʥʠʤ, ʘ ʜʣʷ ʢʦʣʴʦʨʽʚ C = 100, M = 0, Y = 0, K = 15 ʽ C = 0, M = 100, 

Y = 100, K = 0 ʚʽʥ ʻ ʦʙʦʚô̫ʟʢʦʚʠʤ [25]. 

ʂʦʣʽʨ ʢʦʥʪʫʨʫ, ʱʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʪʨʝʧʽʥʛʫ (ʜʘʣʽ ï ʢʦʥʪʫʨʫ ʪʨʝ-

ʧʽʥʛʫ), ʜʣʷ ʪʨʽʘʜʥʠʭ ʢʦʣʴʦʨʽʚ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʟʘʛʘʣʴʥʠʤ ʧʨʘʚʠʣʦʤ (ʩʚʽʪʣʽ  

ʚ ʙʽʢ ʪʝʤʥʠʭ), ʘʣʝ ʚʦʜʥʦʯʘʩ ʩʣʽʜ ʫʥʠʢʘʪʠ ʧʦʷʚʠ ʩʢʣʘʜʥʠʭ ʢʦʣʴʦʨʽʚ. ɿʜʝ-

ʙʽʣʴʰʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʢʦʥʪʫʨʫ ʪʨʝʧʽʥʛʫ ʢʦʣʽʨ ʟʘʣʠʚʢʠ ʦʙô̒ʢʪʘ 

ʘʙʦ ʢʦʣʽʨ ʬʦʥʫ, ʥʘ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʘʥʦ ʦʙô̒ʢʪ. 

ʗʢʱʦ ʦʙô̒ʢʪ ʘʙʦ ʬʦʥ ʤʘʶʪʴ ʩʢʣʘʜʥʠʡ ʢʦʣʽʨ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝ-

ʢʽʣʴʢʦʭ ʪʨʽʘʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʦ ʢʦʣʽʨ ʢʦʥʪʫʨʫ ʤʘʻ ʤʽʩʪʠʪʠ ʪʽʣʴʢʠ ʦʜʠʥ 

ʘʙʦ ʜʚʘ ʧʝʨʝʚʘʞʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʣʴʦʨʫ ʟʘʣʠʚʢʠ ʦʙô̒ʢʪʘ ʘʙʦ ʬʦʥʫ 

(ʽʥʘʢʰʝ ʷʢ ʙʠ ʥʝ ʜʦʚʝʣʦʩʷ ʨʦʙʠʪʠ ʪʨʝʧʽʥʛ ʜʣʷ ʜʽʣʷʥʢʠ ʪʨʝʧʽʥʛʫ), ʥʘʧʨʠ-

ʢʣʘʜ: 

ʦʙô̒ʢʪ: C = 0, M = 80, Y = 60, K = 0; 

ʬʦʥ: ʉ = 100, M = 0, Y = 0, K = 45; 

ʢʦʣʽʨ ʢʦʥʪʫʨʫ ʪʨʝʧʽʥʛʫ: C = 0, M = 50, Y = 0, K = 0. 

ʊʨʝʧʽʥʛ ʣʽʥʽʡ ʽ ʢʦʥʪʫʨʽʚ (Outline) ʚʠʢʦʥʫʶʪʴ ʥʘʢʣʘʜʘʥʥʷʤ ʟʚʝʨʭʫ 

ʢʦʥʪʫʨʫ ʡʦʛʦ ʜʫʙʣʽʢʘʪʘ ʟʽ ʟʙʽʣʴʰʝʥʦʶ ʪʦʚʱʠʥʦʶ. ʂʦʥʪʫʨ, ʱʦ ʥʘʢʣʘʜʘʶʪʴ, 

ʤʘʶʪʴ ʜʨʫʢʫʚʘʪʠ ʦʩʪʘʥʥʽʤ (ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʘʪʨʠʙʫʪ 

Overprint). ʋ ʮʴʦʤʫ ʨʘʟʽ ʢʨʘʾ ʰʠʨʰʦʛʦ ʢʦʥʪʫʨʫ, ʱʦ ʥʘʢʣʘʜʘʶʪʴ, ʯʘʩʪʢʦʚʦ 

ʙʫʜʫʪʴ ʧʝʨʝʢʨʠʚʘʪʠ ʩʫʩʽʜʥʽʡ ʢʦʣʽʨʥʠʡ ʬʦʥ, ʩʪʚʦʨʶʶʯʠ ʜʽʣʷʥʢʫ ʪʨʝʧʽʥʛʫ. 

ʉʭʦʞʫ ʤʝʪʦʜʠʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʪʨʝʧʽʥʛʫ ʧʣʘʰʦʢ (Fill). 

ʐʨʠʬʪʦʚʽ ʝʣʝʤʝʥʪʠ ʪʝʞ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʣʘʰʢʠ, ʪʦʤʫ ʤʝʪʦʜʠ 

ʪʨʝʧʽʥʛʫ ʜʣʷ ʥʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʽ ʩʘʤʽ. 

ʋ ʮʴʦʤʫ ʨʘʟʽ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʦʙô̒ʢʪʽʚ ʜʦʩʷʛʘʶʪʴ ʜʦʜʘʚʘʥʥʷʤ 

ʢʦʥʪʫʨʫ ʟ ʘʪʨʠʙʫʪʦʤ Overprint (ʪʘʙʣ. 2.1) [11]. 
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ʊʘʙʣʠʮʷ 2.1 
 

ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙô̒ ʢʪʽʚ, ʱʦ ʢʦʨʠʛʫʶʪʴ, ʜʣʷ ʪʨʝʧʽʥʛʫ 
  

ˉ ʰʘʨʽʚ ʆʙô̒ʢʪʠ ʂʦʣʴʦʨʠ Overprint ʇʨʠʟʥʘʯʝʥʥʷ 

1 ʌʦʥ 
C = 72, M = 60, Y = 60, 

K = 100 
ʥʝ ʪʨʝʙʘ ɺʠʭʽʜʥʽ ʜʘʥʽ 

2 ʂʦʥʪʫʨ 0,8 pt 
C = 0, M = 0, Y = 0, 

K = 100 
ʥʝ ʪʨʝʙʘ 

ʂʦʥʪʫʨ, 
ʱʦ ʢʦʨʠʛʫʻ, 
ʜʣʷ ʬʦʥʫ 

3 ʂʦʥʪʫʨ 0,5 pt ç̂ ʨʫʥʪè ʥʝ ʪʨʝʙʘ 
ʆʩʥʦʚʥʠʡ ʢʦʥʪʫʨ, 
ʱʦ çʤʘʣʶʻè 

4 ʂʦʥʪʫʨ 0,8 pt ç̂ ʨʫʥʪè ʪʨʝʙʘ 
ʊʨʝʧʽʥʛ ʤʽʞ ʬʦʥʦʤ 

ʽ ̌ʨʫʥʪʦʤ 

  

ʆʢʨʝʤʦʛʦ ʨʦʟʛʣʷʜʫ ʟʘʩʣʫʛʦʚʫʻ ʦʙʨʦʙʣʝʥʥʷ ʪʦʥʢʦʾ ʚʠʚʦʨʦʪʢʠ ʥʘ ʬʦ-

ʥʽ ʩʢʣʘʜʝʥʦʛʦ ʢʦʣʴʦʨʫ. ʊʠʧʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʚʠʧʘʜʢʫ ʻ ʜʨʫʢʫʚʘʥʥʷ 

ʙʽʣʦʛʦ ʪʝʢʩʪʫ ʧʦ ʬʦʥʫ ʛʣʠʙʦʢʦʛʦ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ. 

ʗʢʱʦ ʥʝ ʚʞʠʪʠ ʟʘʭʦʜʽʚ, ʪʦ ʢʦʥʪʫʨʠ ʪʘʢʦʛʦ ʪʝʢʩʪʫ ʟʘ ʥʝʪʦʯʥʦʛʦ ʥʘʚʝ-

ʜʝʥʥʷ ʚ ʧʨʝʩʽ ʦʧʠʥʷʪʴʩʷ ʦʪʦʯʝʥʠʤʠ ʢʦʣʴʦʨʦʚʠʤʠ ʦʨʝʦʣʘʤʠ ʘʙʦ ʪʝʢʩʪ 

çʟʘʧʣʠʚʝè. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʪʨʽʙʥʦ ʧʽʜ ʦʙʨʦʙʣʶʚʘʥʠʡ 

ʦʙô̒ʢʪ ʧʽʜʢʣʘʩʪʠ ʢʦʥʪʫʨ, ʱʦ ʢʦʨʠʛʫʻ. ʂʦʣʽʨ ʮʴʦʛʦ ʢʦʥʪʫʨʫ ʤʘʶʪʴ ʚʠʟʥʘ-

ʯʘʪʠ ʧʝʨʝʚʘʞʘʣʴʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʣʴʦʨʫ ʬʦʥʫ. ʋ ʨʘʟʽ ʛʣʠʙʦʢʦʛʦ ʯʦʨ-

ʥʦʛʦ ʢʦʣʽʨ ʢʦʥʪʫʨʫ ʜʦ 100 % [25]. ʊʘʢʠʡ ʢʦʥʪʫʨ ʥʽʙʠ ʚʠʨʽʟʥʠʪʴʩʷ ʽʟ ʟʘ-

ʛʘʣʴʥʦʛʦ ʬʘʨʙʦʚʦʛʦ ʰʘʨʫ, ʽ ʤʝʞʫ ʦʙô̒ʢʪʘ ʙʫʜʫʪʴ ʤʘʣʶʚʘʪʠ ʪʽʣʴʢʠ ʯʦʨʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ (ʨʠʩ. 2.3) [25]. 
 

 
 

ʈʠʩ. 2.3. ʇʨʠʢʣʘʜ ʪʨʝʧʽʥʛʫ ʥʘ ʙʽʣʦʤʫ ʪʝʢʩʪʽ [25] 
 

ɺʘʨʽʘʥʪʠ ʚʟʘʻʤʦʜʽʾ ʢʦʣʴʦʨʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ, ʪʦʤʫ  

ʥʝ ʤʦʞʥʘ ʜʘʪʠ ʫʥʽʚʝʨʩʘʣʴʥʽ ʨʝʮʝʧʪʠ ʥʘ ʚʩʽ ʚʠʧʘʜʢʠ ʞʠʪʪʷ. 

ʇʨʦʪʝ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʥʘʚʝʜʝʥʠʤʠ ʨʘʥʽʰʝ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʤʦʞʥʘ 

ʛʽʜʥʦ ʚʠʡʪʠ ʧʨʘʢʪʠʯʥʦ ʟ ʙʫʜʴ-ʷʢʦʾ ʩʠʪʫʘʮʽʾ. 
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2.3.2. ʈʦʟʨʦʙʣʝʥʥʷ ʧʽʜʭʦʜʫ ʜʦ ʦʙʣʽʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ 
 

ʎʝʡ ʧʽʜʭʽʜ ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ. ɺʠʟʥʘʯʠʚʰʠ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙ-

ʣʠʚʦʩʪʽ ʢʦʣʴʦʨʫ ʚ ʜʦʜʨʫʢʘʨʩʴʢʽʡ ʧʽʜʛʦʪʦʚʮʽ, ʨʦʙʦʪʫ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ 

ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ ʧʝʚʥʽ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʝʪʘʧʠ, ʘʙʦ ʤʦʜʫʣʽ, ʫ ʭʦʜʽ ʷʢʠʭ 

ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʨʦʟʚô̫ʟʘʥʥʷ ʦʩʥʦʚʥʠʭ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʣʴʦʨʫ, ʘ ʪʘʢʦʞ ʜʽʩʪʘʪʠ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʘʚʠʣʴ-

ʥʦʛʦ ʢʦʣʴʦʨʦʚʽʜʪʚʦʨʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʝʪʘʧʽʚ ʙʫʜʝ ʧʦʙʫʜʦʚʘʥʦ ʽʥʬʦʨ-

ʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʫ ʩʠʩʪʝʤʫ ʨʦʙʦʪʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ. 

ʇʝʨʰʠʡ ʝʪʘʧ ʨʦʙʦʪʠ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 2.4. 
 

 
 

ʈʠʩ. 2.4. ʇʝʨʰʠʡ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʝʪʘʧ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ 

çɸʥʘʣʽʟ ʬʦʥʫè 
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ʇʝʨʰʠʡ ʝʪʘʧ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʬʦʥʫ ʽ ʚʠʷʚʣʝʥʥʽ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʦʙʦ-

ʪʘ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ ʧʦʣʷʛʘʻ ʫ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʾ ʩʫʤʘʨʥʦʛʦ ʚʽʜʩʦʪʢʫ-

ʚʘʥʥʷ ʬʘʨʙ, ʱʦ ʚʠʡʜʝ ʥʘ ʚʽʜʙʠʪʢʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜ ʧʦʪʨʽʙ-

ʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ɼʨʫʛʠʡ ʪʘ ʪʨʝʪʽʡ ʝʪʘʧʠ, ʧʦʜʘʥʽ ʥʘ ʨʠʩ. 2.5 ʽ 2.6, ʧʦʣʷʛʘʶʪʴ ʚ ʘʥʘʣʽʟʽ 

ʢʦʣʽʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʢʩʪʫ, ʘ ʪʘʢʦʞ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽʟ ʢʝʛ-

ʣʝʤ ʰʨʠʬʪʫ. ʅʘ ʮʠʭ ʝʪʘʧʘʭ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨ ʤʦʞʝ ʧʽʜʽʙʨʘʪʠ ʥʘʡʙʽʣʴʰ 

ʧʨʠʡʥʷʪʥʠʡ ʨʦʟʤʽʨ ʰʨʠʬʪʫ, ʘ ʪʘʢʦʞ ʜʽʩʪʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʢʦʣʴʦʨʦʚʽʜ-

ʪʚʦʨʝʥʥʷ ʪʝʢʩʪʫ. 
 

 
 

ʈʠʩ. 2.5. ɼʨʫʛʠʡ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʝʪʘʧ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ 

çɸʥʘʣʽʟ ʪʝʢʩʪʫè 
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ʈʠʩ. 2.6. ʊʨʝʪʽʡ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʝʪʘʧ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ  

çɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʨʝʧʽʥʛʫè 

 

ʋʢʘʟʘʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʢʦʣʴʦʨʫ ʜʚʦʭ ʦʙô̒ʢ-

ʪʽʚ, ʱʦ ʣʝʞʘʪʴ ʦʜʠʥ ʥʘ ʦʜʥʦʤʫ. 

 

2.3.3. ʇʨʠʟʥʘʯʝʥʥʷ ʽ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ 

 

ʇʨʦʛʨʘʤʫ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟ ʦʙʣʽʢʫ ʦʩʦʙʣʠ-

ʚʦʩʪʝʡ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ. ɺʦʥʘ ʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʦʶ 

ʩʠʩʪʝʤʦʶ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ. 

ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ: ʜʦʜʨʫʢʘʨʩʴʢʘ ʧʽʜʛʦʪʦʚʢʘ. 



64 

ʇʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨ, ʙʫʜʝ ʤʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʽ ʣʝʛʢʦ ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʚʣʘʩʥʠʡ ʨʦʟʩʫʜ ʙʘʟʫ ʜʘʥʠʭ,  

ʱʦ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ ʧʝʚʥʦʛʦ 

ʢʦʣʴʦʨʫ, ʘ ʪʘʢʦʞ ʟʤʦʞʝ ʜʽʩʪʘʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʘʥʘʣʽʟʫ ʦʢʨʝʤʠʭ ʦʙô̒ʢ-

ʪʽʚ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ ʡ ʦʧʝʨʘʪʠʚʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘʜʘʣʽ ʮʶ ʩʠʩʪʝʤʫ 

ʷʢ ʜʦʚʽʜʢʦʚʫ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʪʦʪʠʧʫ ʧʨʦʛʨʘʤʠ ʷʢ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʙʫʣʦ ʚʠʙʨʘʥʦ 

ʧʨʦʛʨʘʤʫ Visual Studio 2008 Professional Edition. 

ɿʘ ʜʦʧʦʤʦʛʦʶ Visual Studio 2008 Professional Edition ʧʽʜ ʩʠʣʫ ʟʨʦ-

ʙʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʙʽʟʥʝʩ-ʩʠʩʪʝʤ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʱʦ ʧʨʘʮʶ-

ʶʪʴ ʧʦʟʘ ʦʬʽʩʦʤ. 

ɯʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʣʝʥʥʷ (IDE) ʧʽʜʪʨʠʤʫʻ ʟʘʭʠʩʪ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʝʢʠ; ʧʝʨʝʛʣʷʜʫ, ʜʦʜʘʚʘʥʥʷ, ʚʠʣʫ-

ʯʝʥʥʷ ʩʝʨʪʠʬʽʢʘʪʽʚ, ʢʝʨʫʚʘʥʥʷ ʥʠʤ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʠʭ ʟʫʩʠʣʴ. 

ʋ Visual Studio 2008 Professional Edition ʚʙʫʜʦʚʘʥʦ ʟʘʩʦʙʠ ʧʽʜʪʨʠ-

ʤʘʥʥʷ Microsoft SQL Server 2005 Compact Edition ï ʙʝʟʢʦʰʪʦʚʥʦʾ ʩʧʨʦ-

ʱʝʥʦʾ ʚʝʨʩʽʾ SQL Server 2005, ʷʢʘ ʻ ʽʜʝʘʣʴʥʠʤ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤ 

ʣʦʢʘʣʴʥʠʤ ʩʭʦʚʠʱʝʤ ʜʘʥʠʭ. ʈʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʣʦʢʘʣʴʥʽ 

ʜʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ Microsoft Sync Framework ï ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʟʘʙʝʟ-

ʧʝʯʫʻ ʢʦʣʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʡ ʘʚʪʦʥʦʤʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, 

ʩʣʫʞʙ ʽ ʧʨʠʩʪʨʦʾʚ [34]. 

ʇʨʦʛʨʘʤʫ ʥʘʧʠʩʘʥʦ ʥʘ ʤʦʚʽ ʉ#. 

ʋ C# ʨʝʘʣʽʟʦʚʘʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʭ ʘʙʦ ʥʝʤʘʻ  

ʚ C++, Delphi ʪʘ ʽʥ., ʘʙʦ ʾʭ ʽʤʽʪʫʶʪʴ ʩʧʝʮʽʘʣʴʥʠʤ ʯʠʥʦʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʥʰʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʫ C# ʚʠʜʽʣʝʥʦ ʧʦʥʷʪʪʷ ʽʥʪʝʨʬʝʡʩʫ ʡ ʘʙʩʪʨʘʢʪ-

ʥʦʛʦ ʢʣʘʩʫ, ʫ ʷʢʦʤʫ ʚʠʜʽʣʝʥʦ ʧʦʥʷʪʪʷ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʟʘʙʦʨʦʥʝʥʦ ʤʥʦʞʠʥ-

ʥʝ ʥʘʩʣʽʜʫʚʘʥʥʷ ʚʽʜ ʢʣʘʩʽʚ (ʟʘʪʝ ʤʦʞʥʘ ʥʘʩʣʽʜʫʚʘʪʠ ʚʽʜ ʽʥʪʝʨʬʝʡʩʽʚ), 

ʜʝʩʪʨʫʢʮʽʷ ʚʽʜʽʛʨʘʻ ʥʝʟʥʘʯʥʫ ʨʦʣʴ, ʻ ʥʘʧʨʠʢʣʘʜ ʧʦʥʷʪʪʷ static ʢʦʥʩʪʨʫʢ-

ʪʦʨʘ. 

ʅʘʧʠʩʘʥʥʷ Windows-ʟʘʩʪʦʩʫʥʢʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Windows-Forms  

ʻ ʧʨʦʩʪʽʰʠʤ, ʥʽʞ ʥʘ MFC ʘʙʦ ʪʠʤ ʙʽʣʴʰ Win32API (ʙʝʟʫʤʦʚʥʦ, ʤʘʶʪʴ  

ʥʘ ʫʚʘʟʽ ʽʥʪʝʨʬʝʡʩʥʫ ʯʘʩʪʠʥʫ), ʚʦʜʥʦʯʘʩ ʪʨʝʙʘ ʚʠʟʥʘʪʠ, ʱʦ ʜʣʷ ʜʦʩʪʫʧʫ 

ʜʦ ʙʘʛʘʪʴʦʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʪʨʽʙʥʦ ʽʤʧʦʨʪʫʚʘʪʠ WIN32API. ʎʷ ʤʦʚʘ ʧʽʜ-

ʪʨʠʤʫʻ Microsoft [13]. 
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2.4. ʆʧʠʩ ʧʨʦʛʨʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ 

 

ʎʷ ʧʨʦʛʨʘʤʘ ʤʘʻ ʥʘ ʫʚʘʟʽ ʚʚʝʜʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʚʠʚʝʜʝʥʥʷ ʜʘʥʠʭ 

ʥʘ ʜʠʩʧʣʝʡ ʥʘ ʟʘʧʠʪ ʢʦʨʠʩʪʫʚʘʯʘ. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ. 

ɿʘʚʜʘʥʥʷ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ï ʚʠʜʘʯʘ ʦʜʥʦʟʥʘʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʨʝʢʦʤʝʥ-

ʜʘʮʽʡ) ʥʘ ʟʘʧʠʪ ʢʦʨʠʩʪʫʚʘʯʘ. ʆʩʢʽʣʴʢʠ ʟʘʩʪʦʩʫʥʦʢ ʻ ʜʦʚʽʜʢʦʚʦʶ ʩʠʩʪʝ-

ʤʦʶ, ʪʦ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʥʘʷʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʟʘʟʜʘʣʝʛʽʜʴ ʤʘʻ ʙʫʪʠ  

ʚ ʩʪʘʥʽ ʛʦʪʦʚʥʦʩʪʽ ʜʣʷ ʚʠʜʘʯʽ ʨʝʟʫʣʴʪʘʪʫ ʟʘʧʠʪʫ. 

ʎʶ ʧʨʦʛʨʘʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʛʘʣʫʟʽ ʧʦʣʽʛʨʘʬʽʾ, ʘ ʩʘʤʝ ʫ ʚʽʜʜʽʣʽ 

ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʽ, ʧʝʨʝʜʫʩʽʤ, ʚʦʥʘ ʻ ʦʨʽʻʥʪʦʚʘʥʦʶ ʥʘ ʧʨʘʮʽʚʥʠ-

ʢʽʚ ʮʽʻʾ ʛʘʣʫʟʽ. 

ɿʘʩʪʦʩʫʥʦʢ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴ, ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʽ, ʥʘʩʘʤʧʝʨʝʜ, ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʪʫ ʣʶʜʠʥʫ, ʱʦ ʚʦʣʦʜʽʻ ʙʘʟʦʚʠʤʠ 

ʥʘʚʠʯʢʘʤʠ ʚ ʨʦʙʦʪʽ ʟ ʢʦʤʧôʁʪʝʨʦʤ ʽ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ʋʚʝʜʝʥ-

ʥʷ ʜʘʥʠʭ ʫ ʮʽʡ ʧʨʦʛʨʘʤʽ ʥʝ ʩʪʘʥʦʚʠʪʴ ʦʩʦʙʣʠʚʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʘʣʝ ʡ ʤʘʻ  

ʥʘ ʫʚʘʟʽ ʢʦʨʝʢʪʥʝ ʚʠʢʦʥʘʥʥʷ ʜʽʡ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʦʤʧôʁʪʝʨʦʤ ʫ ʧʨʦʮʝʩʽ 

ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ. ɼʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʦʩʚʦʻʥʥʷ ʧʨʦʛʨʘʤʠ ʚʠʩʪʘʯʘʻ 5 ï 10 ʭʚ, 

ʱʦ ʮʽʣʢʦʤ ʧʽʜʭʦʜʠʪʴ ʧʽʜ ʤʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ ISO 9126 [27]. 

ʌʫʥʢʮʽʾ ʧʨʦʛʨʘʤʠ: 

ʘʥʘʣʽʟ ʫʚʝʜʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

ʚʠʜʘʯʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟʘ ʧʝʚʥʠʤʠ ʫʤʦʚʘʤʠ; 

ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʡ ʜʦʜʘʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʢʨʝ-

ʤʠʭ ʧʦʣʽʚ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʪʦʪʠʧ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʽʜʪʨʠʤʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʧʽʜʭʦʜʫ ʜʦ ʦʙʣʽʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝ-

ʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ. 

ʎʝʡ ʧʨʦʪʦʪʠʧ ʚʠʢʦʥʫʻ ʦʙʤʝʞʝʥʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʡ ʽ ʤʦʞʣʠʚʦʩʪʝʡ 

ʧʨʦʛʨʘʤʠ. 

ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʦʙʫʪʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʡ ʦʧʨʘʮʶ-

ʚʘʥʥʷ ʜʘʥʠʭ ʫ ʬʦʨʤʽ ʦʢʨʝʤʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ɯʥʪʝʨʬʝʡʩʥʠʡ ʤʦʜʫʣʴ ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʜʚʦʭ ʪʠʧʘʭ ʜʽʘʣʦʛʽʚ: ʜʽʘʣʦʛ 

çʟʘʧʠʪʘʥʥʷ ï ʚʽʜʧʦʚʽʜʴè ʽ ʜʽʘʣʦʛ ʪʠʧʫ çʤʝʥèʁ. 

ɺʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʧʨʦʛʨʘʤʠ ʻ ʚʚʝʜʝʥʘ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽʥʬʦʨʤʘ-

ʮʽʷ ʽʟ ʢʣʘʚʽʘʪʫʨʠ. 
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ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʻ ʪʘʢʽ: 

ʪʝʢʩʪʦʚʘ ʽʥʬʦʨʤʘʮʽʷ (ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤʠ), ʱʦ ʚʠʚʦʜʷʪʴ  

ʥʘ ʝʢʨʘʥ; 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʚʩʽ ʚʠʥʠʢʣʽ ʧʦʤʠʣʢʠ; 

ʧʨʦʤʽʞʥʽ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʩʫʤʘʨʥʦʛʦ ʚʽʜʩʦʪʢʘ ʬʘʨʙ. 

 

2.4.1. ʈʝʘʣʽʟʘʮʽʷ ʤʝʪʦʜʠʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʩʠʩʪʝʤʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʜʘʥʽ, ʱʦ ʤʽʩʪʷʪʴ ʫʩʽ ʧʦʪʨʽʙʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦ ʢʦʣʴʦʨʘʭ. 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ: 

ʚʠʚʯʝʥʥʷ ʡ ʘʥʘʣʽʟ ʧʨʦʙʣʝʤʥʦʾ ʜʽʣʷʥʢʠ; 

ʬʦʨʤʫʚʘʥʥʷ ʜʘʥʠʭ ʧʦ ʢʦʣʴʦʨʘʭ; 

ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʠʧʫ ʜʨʫʢʘʨʩʴʢʠʭ ʧʘʧʝʨʽʚ; 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʠʣ ʪʨʝʧʽʥʛʫ. 

ʆʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʢʦʣʴʦʨʦʚʽʜʪʚʦʨʝʥʥʷ ʪʝʢʩʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. 

ʅʘ ʩʪʘʜʽʾ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʧʝʨʝʚʘʞʥʫ 

ʙʽʣʴʰʽʩʪʴ ʦʙʩʪʘʚʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʢʦʨʝʢʪʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ 

ʪʝʢʩʪʫ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʙʨʘʢʫ ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ ʪʘʢʽ: 

ʪʝʢʩʪ ʫ ʨʘʩʪʨʽ; 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʝʢʩʪʫ ʚʠʤʦʛʘʤ ʱʦʜʦ ʨʦʟʤʽʨʽʚ ʰʨʠʬʪʽʚ. 

ɸʥʘʣʽʟ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʝʢʩʪʫ 

ʩʣʽʜ ʟʜʽʡʩʥʶʚʘʪʠ ʚ ʘʩʧʝʢʪʽ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʜʘʚʥʠʯʦʾ ʩʪʘʜʽʾ. ʎʽ ʧʘʨʘ-

ʤʝʪʨʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.2. 

 

ʊʘʙʣʠʮʷ 2.2 

  

ʇʘʨʘʤʝʪʨʠ ʪʝʢʩʪʫ ʜʣʷ ʜʨʫʢʫʚʘʥʥʷ 

  

ʇʘʨʘʤʝʪʨʠ ʪʝʢʩʪʫ ɼʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ 

ʂʝʛʣʴ ʰʨʠʬʪʫ ʥʝ ʤʝʥʰ ʥʽʞ 
8 ʧʪ ʨʫʙʘʥʽ ʰʨʠʬʪʠ 

10 ʧʪ ʰʨʠʬʪʠ ʽʟ ʟʘʨʫʙʢʘʤʠ 

ʊʦʚʱʠʥʘ ʣʽʥʽʾ ʥʝ ʤʝʥʰ ʥʽʞ 0,5 ʧʪ 
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ʅʝ ʤʝʥʰ ʚʘʞʥʠʤ ʝʪʘʧʦʤ ʦʮʽʥʶʚʘʥʥʷ ʢʦʣʴʦʨʦʚʽʜʪʚʦʨʝʥʥʷ ʻ ʝʪʘʧ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʤʘʨʥʦʩʪʽ ʬʘʨʙ ʪʠʧʫ ʟʘʜʨʫʢʦʚʘʥʦʛʦ ʤʘʪʝ-

ʨʽʘʣʫ (ʪʘʙʣ. 2.3). 

  

ʊʘʙʣʠʮʷ 2.3  

 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʤʘʨʥʦʩʪʽ ʬʘʨʙ ʟʘʜʨʫʢʦʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʫ 

  

ʉʫʤʘʨʥʘ 

ʢʽʣʴʢʽʩʪʴ 

ʬʘʨʙʠ 

ʆʬʩʝʪʥʠʡ 

ʧʘʧʽʨ 
ʂʘʨʪʦʥ 

ʂʨʝʡʜʷʥʠʡ ʧʘʧʽʨ 

ʛʣʷʥʮʝʚʠʡ ʤʘʪʦʚʠʡ 

280 % 300 % 300 % 300 % 

  

ʊʘʢʦʞ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʦʪʨʽʙʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʚʝʣʠʯʠʥʠ 

ʪʨʝʧʽʥʛʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʧʘʧʝʨʫ. ʎʽ ʧʘʨʘʤʝʪʨʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.4. 

 

ʊʘʙʣʠʮʷ 2.4  

 

ʇʘʨʘʤʝʪʨʠ ʪʨʝʧʽʥʛʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʧʘʧʝʨʫ 

  

ʊʨʝʧʽʥʛ ʆʬʩʝʪʥʠʡ ʧʘʧʽʨ ʂʘʨʪʦʥ ʂʨʝʡʜʷʥʠʡ ʧʘʧʽʨ 

ɺʝʣʠʯʠʥʘ 

ʪʨʝʧʽʥʛʫ 

0,5 ʧʪ 

(0,16 ʤʤ) 

0,25 ʧʪ 

(0,08 ʤʤ) 

ʛʣʷʥʮʝʚʠʡ ʄʘʪʦʚʠʡ 

0,25 ʧʪ 

(0,08 ʤʤ) 

0,25 ʧʪ 

(0,08 ʤʤ) 

  

ɺʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʧʝʨʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʘʪʴ ʢʦʥʪʨʘʩʪ ʩʪʚʦ-

ʨʶʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʛʣʷʥʝʮʴ, ʧʨʦʩʚʽʯʫʚʘʥʥʷ. ɺʠʙʽʨ ʧʘʧʝʨʫ ʧʦʟʥʘʯʘʻʪʩɹ ̫

ʥʘ ʨʦʟʜʽʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ ʜʨʫʢʫʚʘʥʥʷ, ʢʦʣʽʨʥʠʭ ʽ ʛʨʘʜʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʘʭ ʚʽʜʙʠʪʢʘ ʪʦʱʦ. ʊʘʢʦʞ ʧʘʨʘʤʝʪʨʠ ʧʘʧʝʨʫ ʟʫʤʦʚʣʶʶʪʴ ʨʝʟʫʣʴʪʘʪʠ 

ʦʙʨʦʙʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʥʘ ʧʽʩʣʷʜʨʫʢʘʨʩʴʢʽʡ ʩʪʘʜʽʾ, ʚʢʣʶʯʥʦ ʟ ʬʘʣʴʮʶʚʘʥ-

ʥʷʤ, ʩʢʨʽʧʣʝʥʥʷʤ, ʣʘʢʫʚʘʥʥʷʤ, ʣʘʤʽʥʫʚʘʥʥʷʤ. 

ʋʩʝ ʯʘʩʪʽʰʝ ʙʫʜʴ-ʷʢʘ ʜʨʫʢʘʨʥʷ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʝʩʫʤʽʱʝʥʥʷʤ ʬʘʨʙ. 

ʐʣʷʭʠ ʨʦʟʚô̫ʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʤʘʶʪʴ ʨʦʟʛʣʷʜʘʪʠ ʪʘʢʦʞ ʥʘ ʝʪʘʧʽ 

ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʇʨʦʪʝ ʯʘʩʪʦ ʮʝʡ ʤʦʤʝʥʪ ʧʨʦʤʠʥʘʶʪʴ, ʽʟ ʤʝʪʦʶ 

ʟʘʦʱʘʜʞʝʥʥʷ ʯʘʩʫ. 
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ʈʠʟʠʢ ʙʨʘʢʫ ʯʝʨʝʟ ʥʝʩʫʤʽʱʝʥʥʷ ʬʘʨʙ ʫʩʫʚʘʶʪʴ ʩʧʦʩʦʙʦʤ, ʷʢʠʡ 

ʥʘʟʠʚʘʶʪʴ ʪʨʝʧʽʥʛʦʤ. 

ɼʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ ʚ ʧʦʣʽʛʨʘʬʽʾ ʢʦʣʽʨ ʟʘʜʘʶʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʢʦʣʴʦʨʦʨʦʟʧʦʜʽʣ, ʪʦʙʪʦ ʩʠʥʪʝʟ ʜʝʢʽʣʴʢʦʭ ʬʘʨʙ. 

ʊʦʤʫ ʘʥʘʣʽʟ ʩʚʽʪʣʦʩʪʽ ʦʙô̒ʢʪʽʚ ʪʨʝʙʘ ʟʜʽʡʩʥʶʚʘʪʠ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʾ 

ʬʘʨʙʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʧʽʜ ʯʘʩ ʜʨʫʢʫʚʘʥʥʷ. 

ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʫ CMYK, ʱʦ ʤʽʩʪʠʪʴ ʯʦʪʠʨʠ 

ʙʘʟʦʚʽ ʬʘʨʙʠ. ʇʨʦʪʝ ʥʝʨʽʜʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʡ ʽʥʰʽ ʬʘʨʙʠ (ʪ. ʟʚ. Spot color, 

ʥʘʧʨʠʢʣʘʜ, ʜʦʙʨʝ ʚʽʜʦʤʘ ʩʠʩʪʝʤʘ Pantone) [25]. 

ʋʩʽ ʬʘʨʙʠ, ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʩʠʥʪʝʟʫ ʢʦʣʴʦʨʫ, ʥʘʜʘʣʽ ʙʫʜʫʪʴ 

ʥʘʟʠʚʘʪʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʮʴʦʛʦ ʢʦʣʴʦʨʫ, ʘ ʢʦʣʴʦʨʠ, ʱʦ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ  

ʟʘ ʦʜʥʫ ʢʦʤʧʦʥʝʥʪʫ, ï ʩʢʣʘʜʝʥʠʤʠ. 

ʅʘʡʪʝʤʥʽʰʘ ʬʘʨʙʘ (ʢʦʤʧʦʥʝʥʪʘ) ʫ CMYK ï ʮʝ ʯʦʨʥʘ. ɺʦʥʘ ʻ ʘʭʨʦ-

ʤʘʪʠʯʥʦʶ, ʪʦʤʫ ʚ ʯʦʨʥʦʛʦ ND (Black) = D (Black). ɿ ʽʥʰʠʤʠ ʬʘʨʙʘʤʠ 

ʩʢʣʘʜʥʽʰʝ. 

ʋ trapping-ʩʠʩʪʝʤʘʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʥʘʯʝʥʴ ND ʬʘʨʙ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʪʘʙʣʠʮʽ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʤʽʩʪʷʪʴ ʥʝ ʣʠʰʝ ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʦʧʫʣʷʨʥʠʭ ʪʨʽʘʜ (ʪʘʙʣ. 2.5), ʘʣʝ ʡ ʜʝʪʘʣʴʥʽ ʪʘʙʣʠʮʽ ʢʦʣʴʦʨʽʚ (color 

tables) ʙʽʙʣʽʦʪʝʢ Pantone. ʄʦʞʣʠʚʦ ʡ ʦʙʯʠʩʣʝʥʥʷ ND ʟ CMYK ʘʙʦ Lab-

ʢʦʦʨʜʠʥʘʪ ʢʦʣʴʦʨʫ, ʘʣʝ ʪʦʯʥʽʩʪʴ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ ʻ ʜʝʱʦ ʥʠʞʯʦʶ. ʅʘ ʧʨʘʢ-

ʪʠʮʽ ʜʝʷʢʝ ʧʦʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ, ʧʦʚô̫ʟʘʥʝ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʩʝʨʝʜʥʝʥʠʭ 

ʜʘʥʠʭ ʽʟ ʟʛʘʜʘʥʠʭ ʪʘʙʣʠʮʴ (ʯʠ ʦʙʯʠʩʣʝʥʥʷ ND ʟ̔ CMYK), ʮʽʣʢʦʤ ʜʦ-

ʧʫʩʪʠʤʦ. 

  

ʊʘʙʣʠʮʷ 2.5 

 

Neutral Density ʫ ʜʚʦʭ ʧʦʧʫʣʷʨʥʠʭ ʪʨʽʘʜʘʭ 

  

ND Cyan Magenta Yellow Black 

Euro 0.51 0.62 0.04 1.67 

SWOP 0.60 0.76 0.16 1.73 

  

ɺ ʦʩʦʙʣʠʚʠʭ ʚʠʧʘʜʢʘʭ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʝʥʩʠʪʦʤʝʪʨʠ, ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʪʦʯʥʦ ʟʘʤʽʨʷʪʠ ND (ʨʝʞʠʤ V-visual) [28]. 

ʇʘʨʘʤʝʪʨ Neutral Density ï ʮʝ ʜʝʩʷʪʢʦʚʠʡ ʣʦʛʘʨʠʬʤ ʚʽʜ ʨʽʚʥʷ 

ʥʝʡʪʨʘʣʴʥʦʾ ʢʦʤʧʦʥʝʥʪʠ. ɺʽʥ ʻ ʟʨʫʯʥʠʤ ʪʠʤ, ʱʦ ND ʩʢʣʘʜʝʥʦʛʦ ʢʦʣʴʦʨʫ ï 

ʧʨʦʩʪʦ ʘʨʠʬʤʝʪʠʯʥʘ ʩʫʤʘ ND ʢʦʤʧʦʥʝʥʪ [25]. 
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1. ʆʜʠʥ ʽʟ ʢʦʣʴʦʨʽʚ ʫ ʧʘʨʽ ʻ ʧʨʦʩʪʠʤ ʧʦʭʽʜʥʠʤ ʚʽʜ ʜʨʫʛʦʛʦ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʤʽʞ ʦʙô̒ʢʪʘʤʠ ʟ ʢʦʣʴʦʨʘʤʠ ʉ100 ʽ ʉ50 ʧʨʦʙʣʝʤ 

ʥʝʩʫʤʽʱʝʥʥʷ ʥʝ ʚʠʥʠʢʥʝ. ʋ ʪʘʢʽʡ ʧʘʨʽ ʥʝʤʘʻ ʚʠʨʫʙʫʚʘʥʥʷ, ʪʦʤʫ ʥʝʤʘʻ  

ʡ ʨʠʟʠʢʫ ʧʦʷʚʠ ʘʨʪʝʬʘʢʪʽʚ. ɸʥʘʣʦʛʽʯʥʦ ʡ ʫ ʩʢʣʘʜʥʠʭ ʢʦʣʴʦʨʘʭ. ʅʘʧʨʠ-

ʢʣʘʜ, ʢʦʣʽʨ C50M50Y50 ʻ ʧʦʭʽʜʥʠʤ ʚʽʜ C70M80Y100 (ʪʘʙʣ. 2.6) ï ʫ ʪʘʢʽʡ 

ʧʘʨʽ ʚʠʢʦʥʫʚʘʪʠ ʪʨʝʧʽʥʛ ʥʝʤʘʻ ʩʝʥʩʫ. ɼʨʫʛʠʡ ʢʦʣʽʨ ʧʦʚʥʽʩʪʶ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʢʦʤʧʦʥʝʥʪ ʧʝʨʰʦʛʦ, ʪʦʤʫ ʚʠʨʫʙʫʚʘʥʥʷ ʚ ʪʘʢʽʡ ʧʘʨʽ ʪʘʢʦʞ ʥʝ ʚʠʥʠʢʘʻ. 

ʇʨʠʡʥʷʪʦ ʛʦʚʦʨʠʪʠ, ʱʦ ʚ ʮʴʦʤʫ ʨʘʟʽ ʧʝʨʰʠʡ ʢʦʣʽʨ ʻ ʧʦʭʽʜʥʠʤ ʚʽʜ ʜʨʫʛʦʛʦ. 

  

ʊʘʙʣʠʮʷ 2.6 

 

ɸʥʘʣʽʟ ʢʦʣʴʦʨʫ ʟʘ ʢʦʤʧʦʥʝʥʪʘʤʠ 

  

ʂʦʤʧʦʥʝʥʪʠ Color 1, % Color 2, % ʈʽʟʥʠʮʷ, % ʊʨʝʧʽʥʛ 

C 70 50  20  > 

M 80  30  50  > 

Y 100  60  40  > 

K 0  0  0  ʥʝ ʧʦʪʨʽʙʥʠʡ 

ɺʠʩʥʦʚʦʢ: ʫʩʽ ʢʦʤʧʦʥʝʥʪʠ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʽ ʥʝ ʧʦʪʨʽʙʥʠʡ 

  

ɿʘʟʥʘʯʤʦ, ʱʦ ʢʦʣʴʦʨʠ ʚʦʜʥʦʯʘʩ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʨʽʟʥʠʪʠʩʷ ʤʽʞ ʩʦ-

ʙʦʶ, ʘʣʝ ʟ ʧʦʛʣʷʜʫ ʪʨʝʧʽʥʛʫ ʚʦʥʠ ʙʫʜʫʪʴ çʩʧʦʨʽʜʥʝʥʠʤʠè. 

2. ʈʽʟʥʠʮʷ ʢʦʣʴʦʨʽʚ ʫ ʧʘʨʽ ʥʝ ʧʝʨʝʚʠʱʫʻ color step limit. 

ʗʢʱʦ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʜʨʫʛʦʛʦ ʦʙô̒ʢʪʘ ʻ ʤʝʥʰʠʤʠ, ʥʽʞ ʫ ʧʝʨʰʦʛʦ,  

ʪʦ ʮʝ ʷʚʥʽ çʨʦʜʠʯʽè. ʇʦʨʽʛ, ʟʘ ʷʢʦʛʦ ʨʽʟʥʠʮʶ ʚʚʘʞʘʶʪʴ ʥʝʩʫʪʪʻʚʦʶ, ʧʨʠ-

ʡʥʷʪʦ ʥʘʟʠʚʘʪʠ color step limit. ʁʦʛʦ ʨʝʛʫʣʶʶʪʴ: ʯʠʤ ʚʽʥ ʻ ʥʠʞʯʠʤ, ʪʠʤ 

ʙʽʣʴʰʝ trap-ʦʙô̒ʢʪʽʚ (keyline) ʩʪʚʦʨʶʶʪʴ, ʪʠʤ ʙʽʣʴʰʝ ʚʥʦʩʷʪʴ ʩʧʦʪʚʦʨʝʥʴ 

ʫ ʧʝʨʚʠʥʥʠʡ ʤʘʢʝʪ. ɼʣʷ ʟʚʠʯʘʡʥʦʾ ʢʦʤʝʨʮʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʠʧʦʚʝ ʟʥʘʯʝʥʥʷ 

step limit ï 25 % [25]. 

ʋ ʪʘʙʣ. 2.7 ʙʘʯʠʤʦ, ʱʦ ʚ ʨʽʟʥʠʮʽ ʢʦʤʧʦʥʝʥʪ ʻ ʧʨʦʪʠʣʝʞʥʠʤʠ 

ʥʘʧʨʷʤʠ, ʪʦʙʪʦ ʚʦʥʠ ʥʝ çʨʦʜʠʯʽè. ʋ ʚʩʽʭ ʢʦʣʴʦʨʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʨʽʟʥʠʮʷ 

ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʻ ʥʝʚʝʣʠʢʦʶ ï 10 %, ʱʦ ʤʝʥʰʝ ʟʘ ʪʠʧʦʚʠʡ color step 

limit. ɸʣʝ ʷʢʱʦ ʚ ʞʦʚʪʦʛʦ ʧʝʨʝʧʘʜ 50 ï 60 % ʧʨʘʢʪʠʯʥʦ ʻ ʥʝʧʦʤʽʪʥʠʤ  

ʽ ʪʨʝʧʽʥʛʫ ʥʝ ʧʦʪʨʝʙʫʻ, ʪʦ ʧʝʨʝʧʘʜ ʫ ʙʣʘʢʠʪʥʦʤʫ 5 ï 15 % ʫʞʝ ʧʦʪʨʝʙʫʻ 

ʤʘʩʢʫʚʘʥʥʷ [25]. ʅʘʰ ʧʘʨʘʤʝʪʨ step limit ʻ ʥʝʪʦʯʥʠʤ. ʊʦʤʫ ʚ ʩʫʯʘʩʥʠʭ 

trapping-ʩʠʩʪʝʤʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʽʜʥʦʩʥʠʡ ʤʝʪʦʜ ʦʙʯʠʩʣʝʥʥʷ ʨʽʟʥʠʮʽ 

ʢʦʣʴʦʨʫ, ʪ. ʟʚ. relative color step limit. ʁʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʨʽʟʥʠʮʶ, ʱʦ ʜʽ-

ʣʷʪʴ ʥʘ ʤʝʥʰʝ ʟʽ ʟʥʘʯʝʥʴ ʢʦʣʴʦʨʫ. ɸʣʝ ʚ ʪʦʤʫ ʨʘʟʽ, ʷʢʱʦ ʘʙʩʦʣʶʪʥʘ 
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ʨʽʟʥʠʮʷ ʻ ʤʝʥʰʦʶ ʟʘ 5 %, ʚʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ ʥʝ ʦʙʯʠʩʣʶʶʪʴ,  

ʽ ʮʶ ʢʦʤʧʦʥʝʥʪʫ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴ. ʊʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʤʝʪʦʜʫ relative ï 

200 % [19]. 

 

ʊʘʙʣʠʮʷ 2.7 

 

ɸʙʩʦʣʶʪʥʘ ʽ ʚʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʢʦʣʴʦʨʽʚ 

  

 Color 1, % Color 2, % ʈʽʟʥʠʮʷ, % 
ɺʽʜʥʦʰʝʥʥʷ 

ʜʦ ʨʽʟʥʠʮʽ, % 
ʊʨʝʧʽʥʛ 

C 15 5 10 10 / 5 = 200 < 

M 25 35 10 10 / 25 = 40 > 

Y 50 60 10 10 / 50 = 20 ʥʝ ʧʦʪʨʽʙʥʠʡ 

K 15 10 5 ʥʝ ʦʙʯʠʩʣʶʶʪʴ ʥʝ ʧʦʪʨʽʙʥʠʡ 

ɺʠʩʥʦʚʦʢ: ʻ ʜʚʽ ʢʦʤʧʦʥʝʥʪʠ, ʨʽʟʥʠʮʷ ʷʢʠʭ ʙʽʣʴʰʘ ʟʘ relative step limit, 

ʽ ʚʦʥʠ ʚʽʜʥʝʩʝʥʽ ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʽ 
ʧʦʪʨʽʙʥʠʡ 

  

ʇʽʜʩʫʤʫʡʤʦ ʦʙʠʜʚʘ ʧʨʘʚʠʣʘ: ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʜʚʽ ʢʦʤʧʦʥʝʥʪʠ 

ʜʦʨʽʚʥʶʶʪʴ ʦʜʥʘ ʦʜʥʽʡ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʦʜʥʽʻʾ ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ ʜʨʫʛʦʾ 

ʥʘ ʚʝʣʠʯʠʥʫ relative step limit. ʊʦʜʽ trapping ʤʽʞ ʜʚʦʤʘ ʢʦʣʴʦʨʘʤʠ ʙʫʜʝ  

ʥʝ ʧʦʪʨʽʙʥʠʤ, ʷʢʱʦ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʦʜʥʦʛʦ ʢʦʣʴʦʨʫ ʻ ʙʽʣʴʰʠʤʠ ʘʙʦ ʦʜʥʘ-

ʢʦʚʠʤʠ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ relative step limit) ʟʘ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪ ʜʨʫ-

ʛʦʛʦ ʢʦʣʴʦʨʫ. 

  

2.4.2. ʈʦʟʨʦʙʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʙʣʦʢ-ʩʭʝʤ 

ʩʮʝʥʘʨʽʶ ʧʨʦʪʦʪʠʧʫ ʧʨʦʛʨʘʤʠ 

 

ʆʨʛʘʥʽʟʘʮʽʡʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʧʦʢʘʟʫʻ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʧʨʦʪʦʪʠʧʫ 

ʧʨʦʛʨʘʤʠ, ʛʨʫʧʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘ ʣʦʛʽʯʥʠʤʠ ʥʫʤʝʨʦʚʘʥʠʤʠ ʨʦʟʜʽʣʘʤʠ 

(ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʝʪʘʧʘʤʠ). ʊʘʢʠʡ ʣʦʛʽʯʥʠʡ ʧʦʨʷʜʦʢ ʜʝʤʦʥʩʪʨʫʻ ʧʦʜʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʙʣʦʢ-ʩʭʝʤʘ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.7, ʨʦʟʢʨʠʚʘʻ ʽʥʪʝʨʘʢ-

ʪʠʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʪʦʪʠʧʫ. ʎʶ ʙʣʦʢ-ʩʭʝʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʬʫʥʢ-

ʮʽʦʥʘʣʴʥʦʛʦ ʦʧʠʩʫ ʝʢʨʘʥʥʠʭ ʬʦʨʤ, ʷʢʽ ʥʘʜʘʣʽ ʨʝʘʣʽʟʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#. 
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ʈʠʩ. 2.7. ʊʝʭʥʦʣʦʛʽʯʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʜʣʷ ʧʨʦʪʦʪʠʧʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

  

ʗʢ ʚʠʜʥʦ ʟ ̔ʩʭʝʤʠ, ʚʘʨʽʘʥʪ ʥʘʧʦʚʥʝʥʥʷ ʧʨʦʪʦʪʠʧʫ ʧʨʦʛʨʘʤʠ ʧʦʪʨʝ-

ʙʫʻ ʨʦʟʨʦʙʣʝʥʥʷ ʯʦʪʠʨʴʦʭ ʬʦʨʤ. ʇʦʢʘʟʘʥʠʡ ʚʘʨʽʘʥʪ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ 

ʚʽʜʧʦʚʽʜʘʻ ʨʘʥʽʰʝ ʨʦʟʛʣʷʥʫʪʽʡ ʦʨʛʘʥʽʟʘʮʽʡʥʽʡ ʩʭʝʤʽ. ʆʯʝʚʠʜʥʦ, ʱʦ ʢʦʥ-

ʢʨʝʪʥʠʡ ʚʘʨʽʘʥʪ ʨʝʘʣʽʟʘʮʽʾ ʩʧʦʩʦʙʫ ʥʘʚʽʛʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʢʦʤʧʦʥʝʥ-

ʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ Windows Forms (ʾʭʥʽʡ ʚʠʙʽʨ ʚʠʟʥʘʯʘʻ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʧʨʦʻʢʪʫ). 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʦʧʠʩ ʦʢʨʝʤʠʭ ʝʢʨʘʥʽʚ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʝʩʢʽʟʘʤʠ. 

ʋ ʪʘʙʣ. 2.8 ʥʘʚʝʜʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʦʧʠʩ ʜʣʷ ʝʢʨʘʥʘ ʟ ʛʦʣʦʚʥʠʤ 

ʤʝʥʶ. ʅʘ ʨʠʩ. 2.8 ʧʦʢʘʟʘʥʦ ʝʩʢʽʟ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʧʨʦʪʦʪʠʧʫ. 



72 

ʊʘʙʣʠʮʷ 2.8 

  

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʧʨʦʪʦʪʠʧʫ 

  

ʇʨʦʪʦʪʠʧʠ ɻʦʣʦʚʥʝ ʤʝʥʶ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʪʠʧʠ ʤʝʪʘ ʟʤʽʩʪ ʬʦʨʤʘʪ 

button 1 ʂʥʦʧʢʘ 

ɿʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ 

ʜʦ ʚʽʢʥʘ ʘʥʘʣʽʟʫ 

ʬʦʥʫ 

ɸʥʘʣʽʟ 

ʬʦʥʫ 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows Form-

button 

button 2 ʂʥʦʧʢʘ 

ɿʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ 

ʜʦ ʚʽʢʥʘ ʘʥʘʣʽʟʫ 

ʪʝʢʩʪʫ 

ɸʥʘʣʽʟ 

ʪʝʢʩʪʫ 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows Form-

button 

button 3 ʂʥʦʧʢʘ 

ɿʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ 

ʜʦ ʚʽʢʥʘ 

ʚʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ 

ʪʨʝʧʽʥʛʫ 

ɺʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ 

ʪʨʝʧʽʥʛʫ 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows Form-

button 

  

 
 

ʈʠʩ. 2.8. ɽʩʢʽʟ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʧʨʦʪʦʪʠʧʫ 

 

ʅʘ ʨʠʩ. 2.9 ʧʦʢʘʟʘʥʠʡ ʝʩʢʽʟ ʝʢʨʘʥʘ ʘʥʘʣʽʟʫ ʬʦʥʫ ʧʨʦʪʦʪʠʧʫ. 
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ʈʠʩ. 2.9. ɽʩʢʽʟ ʝʢʨʘʥʘ ʘʥʘʣʽʟʫ ʬʦʥʫ ʧʨʦʪʦʪʠʧʫ 

  

ʋ ʪʘʙʣ. 2.9 ʥʘʚʝʜʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʦʧʠʩ ʜʣʷ ʝʢʨʘʥʘ ʘʥʘʣʽʟʫ 

ʬʦʥʫ. 

 

ʊʘʙʣʠʮʷ 2.9 

 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʝʢʨʘʥʘ ʘʥʘʣʽʟʫ ʬʦʥʫ 

  

ʇʨʦʪʦʪʠʧʠ ɻʦʣʦʚʥʝ ʤʝʥʶ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʪʠʧʠ ʤʝʪʘ ʟʤʽʩʪ ʬʦʨʤʘʪ 

1 2 3 4 5 

Label1 
ʊʝʢʩʪʦʚʘ 

ʧʦʟʥʘʯʢʘ 

ɿʘʙʝʟʧʝʯʫʻ 

ʚʠʚʝʜʝʥʥʷ 

ʪʝʢʩʪʫ 

ʊʝʢʩʪ: ʋʚʝʜʽʪʴ 

ʢʦʣʽʨ ʧʣʘʰʢʠ, 

ʷʢʫ ʭʦʯʝʪʝ 

ʧʝʨʝʚʽʨʠʪʠ  

ʯʠ ʚʠʙʝʨʽʪʴ  

ʟʽ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʩʧʠʩʢʫ 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows 

Form-label 

radioButton1 
ʂʥʦʧʢʘ 

ʚʠʙʦʨʫ 

ɼʦʟʚʦʣʷʻ 

ʚʠʙʨʘʪʠ 

ʧʦʪʨʽʙʥʠʡ ʧʫʥʢʪ 

ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʂʥʦʧʢʘ ʤʝʥʶ 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows Form 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2.9 

 

1 2 3 4 5 

comboBox1 

ɺʠʧʘʜʥʠʡ 

ʩʧʠʩʦʢ 

ʝʣʝʤʝʥʪʽʚ 

ʄʽʩʪʠʪʴ 

ʧʦʚô̫ʟʘʥʠʡ 

ʢʦʥʪʝʡʥʝʨ 

ʝʣʝʤʝʥʪʽʚ, 

ʽʟ ʷʢʠʭ ʤʦʞʥʘ 

ʚʠʙʨʘʪʠ ʪʽʣʴʢʠ 

ʦʜʠʥ 

ɽʣʝʤʝʥʪʠ: 

ʞʦʚʪʠʡ, 

ʯʦʨʥʠʡ, 

ʯʝʨʚʦʥʠʡ, 

ʩʠʥʽʡ, 

ʙʦʨʜʦʚʠʡ, 

ʤʘʣʠʥʦʚʠʡ 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows 

Form-button 

radioButton2 
ʂʥʦʧʢʘ 

ʚʠʙʦʨʫ 

ɼʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ 

ʧʦʪʨʽʙʥʠʡ ʧʫʥʢʪ 

ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʂʥʦʧʢʘ ʤʝʥʶ 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows Form 

Label2 
ʊʝʢʩʪʦʚʘ 

ʧʦʟʥʘʯʢʘ 

ɿʘʙʝʟʧʝʯʫʻ 

ʚʠʚʝʜʝʥʥʷ ʪʝʢʩʪʫ 
ʊʝʢʩʪ: C 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows 

Form-label 

Label3 
ʊʝʢʩʪʦʚʘ 

ʧʦʟʥʘʯʢʘ 

ɿʘʙʝʟʧʝʯʫʻ 

ʚʠʚʝʜʝʥʥʷ ʪʝʢʩʪʫ 
ʊʝʢʩʪ: M 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows 

Form-label 

Label4 
ʊʝʢʩʪʦʚʘ 

ʧʦʟʥʘʯʢʘ 

ɿʘʙʝʟʧʝʯʫʻ 

ʚʠʚʝʜʝʥʥʷ ʪʝʢʩʪʫ 
ʊʝʢʩʪ: Y 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows 

Form-label 

Label5 
ʊʝʢʩʪʦʚʘ 

ʧʦʟʥʘʯʢʘ 

ɿʘʙʝʟʧʝʯʫʻ 

ʚʠʚʝʜʝʥʥʷ ʪʝʢʩʪʫ 
ʊʝʢʩʪ: K 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows 

Form-label 

textBox1 

textBox2 

textBox3 

textBox4 

ʊʝʢʩʪʦʚʽ 

ʙʣʦʢʠ 

ɿʘʙʝʟʧʝʯʫʶʪʴ 

ʫʚʝʜʝʥʥʷ 

ʪʝʢʩʪʫ 

ʊʝʢʩʪ ʫʚʦʜʠʪʴ 

ʢʦʨʠʩʪʫʚʘʯ 

ʽʟ ʢʣʘʚʽʘʪʫʨʠ 

ʅʘʣʘʛʦʜʞʝʥʽ 

ʢʦʤʧʦʥʝʥʪʠ 

Windows Form 

textBox5 
ʊʝʢʩʪʦʚʠʡ 

ʙʣʦʢ 

ɿʘʙʝʟʧʝʯʫʻ 

ʚʠʚʝʜʝʥʥʷ ʪʝʢʩʪʫ 

ɺʠʚʦʜʠʪʴ ʩʫʤʫ 

ʟʥʘʯʝʥʴ, ʷʢʽ 

ʚʚʦʜʠʪʴ 

ʢʦʨʠʩʪʫʚʘʯ 

ʫ textBox1,  

2, 3, 4 

ʅʘʣʘʛʦʜʞʝʥʽ 

ʢʦʤʧʦʥʝʥʪʠ 

Windows Form 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 2.9 

 

1 2 3 4 5 

comboBox2 

ɺʠʧʘʜʥʠʡ 

ʩʧʠʩʦʢ 

ʝʣʝʤʝʥʪʽʚ 

ʄʽʩʪʠʪʴ 

ʧʦʚô̫ʟʘʥʠʡ 

ʢʦʥʪʝʡʥʝʨ 

ʝʣʝʤʝʥʪʽʚ, 

ʽʟ ʷʢʠʭ ʤʦʞʥʘ 

ʚʠʙʨʘʪʠ ʪʽʣʴʢʠ 

ʦʜʠʥ 

ɽʣʝʤʝʥʪʠ: 

ʦʬʩʝʪʥʠʡ ʧʘʧʽʨ; 

ʢʘʨʪʦʥ; 

ʢʨʝʡʜʘ ʛʣʷʥʝʮʴ; 

ʢʨʝʡʜʘ ʤʘʪʦʚʘ 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows Form-

button 

richTextBox1 
ʊʝʢʩʪʦʚʠʡ 

ʙʣʦʢ 

ɿʘʙʝʟʧʝʯʫʻ 

ʚʠʚʝʜʝʥʥʷ 

ʪʝʢʩʪʫ 

ɺʠʚʦʜʠʪʴ 

ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʚʝʜʝʥʠʭ ʜʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows Form-

button 

button4 ʂʥʦʧʢʘ 

ɿʘʙʝʟʧʝʯʫʻ 

ʚʠʚʝʜʝʥʥʷ 

ʜʘʥʠʭ ʜʣʷ 

richTextBox1 

ʽ textBox5 

ɺʠʚʦʜʠʪʴ ʜʘʥʥʽ 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows Form-

button 

button1 ʂʥʦʧʢʘ 

ɿʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʫʧ ʜʦ ʚʽʢʥʘ 

ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ 

ʂʥʦʧʢʘ ʤʝʥʶ 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows Form-

button 

button3 ʂʥʦʧʢʘ 

ɿʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʫʧ ʜʦ ʚʽʢʥʘ 

ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ 

ʂʥʦʧʢʘ ʤʝʥʶ 

ʅʘʣʘʛʦʜʞʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

Windows Form-

button 

  

ʈʦʙʦʪʘ ʮʴʦʛʦ ʚʽʢʥʘ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʬʦʥʫ ʽ ʚʠʷʚʣʝʥʥʽ ʡʦʛʦ ʚʽʜ-

ʧʦʚʽʜʥʦʩʪʽ ʭʘʨʘʢʪʝʨʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ, ʫ ʚʠʙʦʨʽ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʫʤʘʨʥʦʛʦ ʚʽʜʩʦʪʢʘ ʬʘʨʙ, ʷʢʘ ʚʠʡʜʝ ʥʘ ʚʽʜʙʠʪʢʫ ʟ ʤʽʥʽ-

ʤʘʣʴʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜ ʧʦʪʨʽʙʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʟʘʧʦʚʥʠʪʠ ʧʨʦʧʦʥʦʚʘʥʽ ʧʨʦʛʨʘʤʦʶ ʧʦʣʷ ʽ ʚ ʨʘʟʽ 

ʥʘʪʠʩʥʝʥʥʷ ʥʘ ʢʥʦʧʢʫ <ʇʝʨʝʚʽʨʠʪʠ> ʙʫʜʝ ʚʠʜʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʷʢʽ ʦʧʠ-

ʩʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʨʫʢʫʚʘʥʥʷ ʟ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɺʦʜʥʦʯʘʩ ʢʥʦʧʢʘ <ʇʝʨʝʚʽʨʠʪʠ> ʙʫʜʝ ʜʦʩʪʫʧʥʦʶ ʪʽʣʴʢʠ ʧʽʩʣʷ ʟʘʧʦʚ-

ʥʝʥʠʭ ʫʩʽʭ ʧʦʪʨʽʙʥʠʭ ʧʦʣʽʚ. ʋ ʨʘʟʽ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʧʨʦ-

ʛʨʘʤʘ ʚʠʜʘʻ ʧʦʤʠʣʢʫ (ʨʠʩ. 2.10). 
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ʈʠʩ. 2.10. ɺʽʢʥʦ ʧʦʤʠʣʢʠ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ 

 

ʅʘ ʨʠʩ. 2.11 ʟʦʙʨʘʞʝʥʦ ʝʩʢʽʟ ʝʢʨʘʥʘ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ. ʈʦʙʦʪʘ ʮʴʦʛʦ 

ʚʽʢʥʘ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʢʦʣʽʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʢʩʪʫ, ʘ ʪʘʢʦʞ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʽ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽʟ ʢʝʛʣʝʤ ʰʨʠʬʪʫ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨ 

ʤʦʞʝ ʧʽʜʽʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʡ ʨʦʟʤʽʨ ʰʨʠʬʪʫ, ʘ ʪʘʢʦʞ ʜʽʩʪʘʪʠ ʨʝ-

ʢʦʤʝʥʜʘʮʽʾ ʟ ʢʦʣʴʦʨʦʚʽʜʪʚʦʨʝʥʥʷ ʪʝʢʩʪʫ. 

 

 
 

ʈʠʩ. 2.11. ɽʩʢʽʟ ʝʢʨʘʥʘ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ ʧʨʦʪʦʪʠʧʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

 

ʅʘ ʨʠʩ. 2.12 ʟʦʙʨʘʞʝʥʦ ʝʩʢʽʟ ʝʢʨʘʥʘ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʪʨʝʧʽʥʛʫ. 
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ʈʠʩ. 2.12. ɽʩʢʽʟ ʝʢʨʘʥʘ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʨʝʧʽʥʛʫ 

 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʮʴʦʛʦ ʚʽʢʥʘ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʦʤ 

ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʧʘʨʘʤʝʪʨʽʚ ʪʨʝʧʽʥʛʫ ʡ ʦʚʝʨʧʨʠʥʪʫ. ʎʽ ʧʘʨʘʤʝʪʨʠ ʚʠ-

ʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʢʦʣʴʦʨʫ ʜʚʦʭ ʦʙô̒ʢʪʽʚ, ʱʦ ʣʝʞʘʪʴ ʦʜʠʥ 

ʥʘ ʦʜʥʦʤʫ. 

ʈʝʘʣʽʟʦʚʘʥʠʡ ʧʨʦʪʦʪʠʧ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, 

ʤʽʩʪʠʪʴ ʧʦʣʷ ʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʪʨʽʙʥʽʡ ʧʨʝʧʨʝʩ-

ʽʥʞʝʥʝʨʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ 

ʢʦʣʴʦʨʫ. 

ʎʝʡ ʧʨʦʪʦʪʠʧ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʥʘʷʚʥʽ ʧʨʦʙʣʝʤʠ ʷʢʦʩʪʽ ʚʽʜʪʚʦ-

ʨʝʥʥʷ ʢʦʣʴʦʨʫ, ʨʦʟʫʤʽʪʠ ʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʫ ʘʥʘʣʽʟʫ ʢʦʣʴʦʨʫ, ʘ ʪʘʢʦʞ ʚʠʢʦ-

ʨʠʩʪʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʚʠʜʘʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʜʨʫʢʘʨʥʽ, ʽʟ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘ-

ʢʝʪʽʚ ʜʦ ʜʨʫʢʫʚʘʥʥʷ. 

  

ɺʠʩʥʦʚʢʠ 

 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʜʦʩʷʛʥʝʥʥʷ ʥʘʫʢʦʚʦ-ʧʨʘʢ-

ʪʠʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʫ ʚʠʛʣʷʜʽ ʧʽʜʭʦʜʫ ʜʦ ʦʙʣʽʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʥʝ-

ʩʝʥʥʷ ʢʦʣʴʦʨʽʚ ʽ ʧʨʦʪʦʪʠʧʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʦʙʦ-

ʪʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ. 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʩʧʨʦʻʢʪʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʴ ʟ ʦʙʣʽʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ. ʎʶ ʧʨʦʛʨʘʤʫ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʛʘʣʫʟʽ ʧʦʣʽʛʨʘʬʽʾ, ʘ ʩʘʤʝ ʫ ʚʽʜʜʽʣʽ ʜʦʜʨʫʢʘʨʩʴʢʦʾ ʧʽʜʛʦ-

ʪʦʚʢʠ, ʽ, ʧʝʨʝʜʫʩʽʤ, ʾʾ ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʮʽʻʾ ʛʘʣʫʟʽ. ɿʘʩʪʦʩʫʥʦʢ, 

ʱʦ ʨʦʟʨʦʙʣʷʶʪʴ, ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ, ʥʘʩʘʤ-

ʧʝʨʝʜ, ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʣʶʜʠʥʫ, ʱʦ ʚʦʣʦʜʽʻ ʙʘʟʦʚʠʤʠ ʥʘʚʠʯʢʘʤʠ ʚ ʨʦʙʦʪʽ 

ʟ ʢʦʤʧôʁʪʝʨʦʤ ʽ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. 

ʋʚʝʜʝʥʥʷ ʜʘʥʠʭ ʫ ʮʽʡ ʧʨʦʛʨʘʤʽ ʥʝ ʩʪʘʥʦʚʠʪʴ ʦʩʦʙʣʠʚʦʾ ʩʢʣʘʜʥʦʩʪʽ, 

ʘʣʝ ʡ ʤʘʻ ʥʘ ʫʚʘʟʽ ʢʦʨʝʢʪʥʝ ʚʠʢʦʥʘʥʥʷ ʜʽʡ, ʧʨʦʧʦʥʦʚʘʥʠʭ ʢʦʤʧôʁʪʝʨʦʤ  

ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ. 

ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʪʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʡ ʦʧʨʘʮʶ-

ʚʘʥʥʷ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ɿʦʢʨʝʤʘ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʩʧʨʦʻʢʪʦʚʘʥʦ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩ-

ʪʫʚʘʯʘ. 

ʇʨʘʢʪʠʯʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʻ ʧʨʦʪʦʪʠʧ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʽʜʪʨʠʤʫʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ, ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʦʛʦ ʨʝ-

ʟʫʣʴʪʘʪʫ. ʎʝʡ ʧʨʦʪʦʪʠʧ ʚʝʜʝ ʦʙʣʽʢ ʧʨʦʙʣʝʤ ʽʟ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʣʴʦʨʽʚ  

ʽ ʧʨʦʧʦʥʫʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭʥʴʦʛʦ ʫʩʫʥʝʥʥʷ. 

ʎʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʟʚʦʣʷʻ ʨʦʟʚô̫ʟʘʪʠ ʧʨʠʢʣʘʜʥʫ 

ʧʨʦʙʣʝʤʫ ʚ ʜʦʜʨʫʢʘʨʩʴʢʽʡ ʧʽʜʛʦʪʦʚʮʽ, ʷʢʘ ʧʦʣʷʛʘʣʘ ʚ ʪʘʢʦʤʫ: ʫ ʧʨʦʮʝʩʽ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʢʝʪʘ ʜʦ ʜʨʫʢʫʚʘʥʥʷ ʚʠʥʠʢʘʻ ʙʝʟʣʽʯ ʪʨʫʜʥʦʱʽʚ, ʧʦʚô̫ʟʘʥʠʭ  

ʽʟ ʧʦʪʨʝʙʦʶ ʧʨʝʧʨʝʩ-ʽʥʞʝʥʝʨʘ ʚʠʨʽʰʠʪʠ ʨʷʜ ʧʦʝʪʘʧʥʠʭ ʟʘʚʜʘʥʴ ʽʟ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʫ. 
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ʈʦʟʜʽʣ 3. 

ʄʘʢʝʪʫʚʘʥʥʷ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ 

ʥʘ ʦʩʥʦʚʽ ʤʦʜʫʣʴʥʠʭ ʩʽʪʦʢ 

 

3.1. ɸʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʨʫʢʦʚʘʥʠʭ ʞʫʨʥʘʣʴʥʠʭ ʚʠʜʘʥʴ 

 

3.1.1. ɸʥʘʣʽʟ ʨʠʥʢʫ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ 

 

ʑʝ ʜʦ ʚʚʝʜʝʥʥʷ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚ ʋʢʨʘʾʥʽ ʪʘ ʧʦʯʘʪʢʫ ʪʨʘʛʽʯʥʠʭ ʧʦʜʽʡ 

ʩʠʪʫʘʮʽʷ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ ʜʝʤʦʥʩʪʨʫʚʘʣʘ 

ʥʝʛʘʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ. ɿʘ ʦʩʪʘʥʥʽʤʠ ʜʘʥʠʤʠ ʂʥʠʞʢʦʚʦʾ ʧʘʣʘʪʠ ʋʢʨʘʾʥʠ 

ʦʙʩʷʛʠ ʚʠʧʫʩʢʫ ʢʥʠʞʢʦʚʠʭ ʚʠʜʘʥʴ (ʢʥʠʛ ʪʘ ʙʨʦʰʫʨ) ʱʦʨʦʢʫ ʩʢʦʨʦʯʫʚʘʣʠ: 

ʟ̔ 22 972 ʜʨʫʢ. ʦʜ. (53 939,3 ʪʠʩ. ʧʨ.) 2019 ʨ. (ʩʪʘʥʦʤ ʥʘ 08.02.2020 ʨ.)  

ʜʦ 15 661 ʜʨʫʢ. ʦʜ. (24 764,4 ʪʠʩ. ʧʨ.) 2020 ʨ. (ʩʪʘʥʦʤ ʥʘ 08.02.2021 ʨ.). 

ʉʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʜʘʥʴ ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ 32 %, ʘ ʪʠʨʘʞ ʟʤʝʥʰʠʣʠ 

ʙʽʣʴʰ ʥʽʞ ʥʘ 54 % [34]. 

ʈʘʟʦʤ ʟ̔ ʮʠʤ, ʟʘ ʜʘʥʠʤʠ ʨʝʛʫʣʷʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʯʠʪʘʯʽʚ, 

ʱʦ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʘʥʽ ̫ ʊNS-ʋʢʨʘʾʥʘ, ʯʠʪʘʮʴʢʘ ʘʫʜʠʪʦʨʽʷ ʞʫʨʥʘʣʽʚ 

ʟʨʦʩʪʘʻ ʰʚʠʜʰʝ, ʥʽʞ ʘʫʜʠʪʦʨʽʷ ʛʘʟʝʪ. ʅʘʡʧʝʨʰʝ ʮʝ ʧʦʚô̫ʟʘʥʦ ʟ ʜʠʥʘ-

ʤʽʯʥʽʰʦʶ ʧʦʷʚʦʶ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʨʦʟʰʠʨʝʥʥʷʤ ʮʴʦʛʦ ʩʝʛʤʝʥʪʘ ʨʠʥ-

ʢʫ [1].  

ɸʥʘʣʽʟʫʶʯʠ ʜʠʥʘʤʽʢʫ ʚʠʜʘʚʥʠʮʪʚʘ ʞʫʨʥʘʣʴʥʦʾ ʧʝʨʽʦʜʠʢʠ ʚ ʋʢʨʘʾʥʽ 

ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ., ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʚʪʽʰʥʫ ʧʘʨʘʣʝʣʴ. ʂʽʣʴʢʽʩʪʴ ʧʝʨʽʦʜʠʯ-

ʥʠʭ ʽ ʧʨʦʜʦʚʞʫʚʘʥʠʭ ʚʠʜʘʥʴ, ʟʦʢʨʝʤʘ ʞʫʨʥʘʣʴʥʠʭ ʚʠʜʘʥʴ, ʟʨʦʩʣʘ  

ʟ 1 242 ʜʨʫʢ. ʦʜ. ʽ ʪʠʨʘʞʫ 52 ʤʣʥ ʧʨ. 2000 ʨ. ʜʦ 3 121 ʜʨʫʢ. ʦʜ. ʪʘ ʪʠʨʘʞʫ 

513 ʤʣʥ 2014 ʨ. (ʨʠʩ. 3.1) [37]. 

ʉʫʯʘʩʥʠʡ ʫʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ ʜʨʫʢʦʚʘʥʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʴ ʧʨʦ-

ʧʦʥʫʻ ʯʠʪʘʯʘʤ ʯʠʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʚʠʜʘʥʴ ʨʽʟʥʠʭ ʟʘ ʪʠʧʦʤ, ʪʝʤʘʪʠʯʥʠʤ 

ʩʧʨʷʤʫʚʘʥʥʷʤ ʪʘ ʬʦʨʤʦʶ ʧʦʜʘʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʇʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ 

ʨʠʥʢʫ ʩʪʘʥʦʚʣʷʪʴ çʧʦʙʫʪʦʚʽè ʚʠʜʘʥʥʷ ʜʣʷ ʥʝʧʨʦʬʝʩʽʦʥʘʣʽʚ: ʞʽʥʦʯʽ, ʯʦʣʦ-

ʚʯ̔,̔ ʤʦʣʦʜʽʞʥʽ ʪʘ ʜʠʪʷʯʽ ʞʫʨʥʘʣʠ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʦʩʦʙʠʩʪʽ ʽʥʪʝʨʝʩʠ 

ʯʠʪʘʮʴʢʦʛʦ ʩʝʛʤʝʥʪʘ (ʧʨʦ ʨʠʙʦʣʦʚʣʶ, ʬʝʰʥ-ʚʠʜʘʥʥʷ ʪʦʱʦ). ʉʝʨʝʜ 

ʯʠʪʘʯʽʚ, ʱʦ ʯʠʪʘʶʪʴ ʞʫʨʥʘʣʠ, ʣʝʚʦʚʘ ʯʘʩʪʢʘ ʧʨʠʧʘʜʘʻ ʥʘ ʞʽʥʦʯʽ ʚʠʜʘʥʥʷ. 

ɼʘʣʽ ï ʘʚʪʦʤʦʙʽʣʴʥʽ ʚʠʜʘʥʥʷ [1]. 
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ʂʽʣʴʢʽʩʪʴ ʚʠʜʘʥʴ (ʩʫʢʫʧʥʠʡ ʨʽʯʥʠʡ ʥʘʢʣʘʜ, ʤʣʥ ʧʨ.): 

 

 
 

ʈʠʩ. 3.1. ɺʠʧʫʩʢ ʧʝʨʽʦʜʠʯʥʠʭ ʽ ʧʨʦʜʦʚʞʫʚʘʥʠʭ ʚʠʜʘʥʴ 

(ʢʨʽʤ ʛʘʟʝʪ) ʚ ʋʢʨʘʾʥʽ ʚ ʧʝʨʽʦʜ 1990 ï 2015 ʨʨ. [37] 

 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʩʝʨʝʜ ʫʩʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʫʢʨʘʾʥʩʴʢʦʾ ʧʝʨʽʦʜʠʢʠ 

ʦʙô̒ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʙʨʘʥʦ ʪʘʢʠʡ ʚʠʜ ʚʠʜʘʥʥʷ, ʷʢ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʽ 

ʞʫʨʥʘʣʴʥʽ (ʅʇɾ) ʚʠʜʘʥʥʷ. ʊʘʢʠʡ ʚʠʙʽʨ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʅʇɾ ʧʦʢʣʠ-

ʢʘʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʘʤʦʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ, ʨʦʟʰʠʨʶʚʘʪʠ ʩʚʽʪʦʛʣʷʜ, 

ʮʽʢʘʚʦ ʨʦʟʧʦʚʽʜʘʪʠ ʧʨʦ ʩʫʯʘʩʥʽ ʚʽʜʢʨʠʪʪʷ ʪʘ ʜʦʩʷʛʥʝʥʥʷ, ʧʦʧʫʣʷʨʠʟʫʚʘʪʠ 

ʜʦʩʷʛʥʝʥʥʷ ʥʘʫʢʠ ʡ ʪʝʭʥʽʢʠ. 

ʉʫʯʘʩʥʽ ʅʇɾ ʧʝʨʝʚʘʞʥʦ ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʤʦʣʦʜʴ, ʷʢʘ ʧʨʘʛʥʝ ʩʪʘ-

ʥʦʚʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʠʣʴʥʠʭ ʞʠʪʪʻʚʠʭ ʦʨʽʻʥʪʠʨʽʚ, ʽʥʪʝ-

ʣʝʢʪʫʘʣʴʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ, ʩʘʤʦʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟ ʧʦʧʫʣʷʨʥʠʤʠ ʪʘ ʢʫʣʴʪʦ-

ʚʠʤʠ ʟʨʘʟʢʘʤʠ çʤʘʩʦʚʦʾ ʢʫʣʴʪʫʨʠè ʘʙʦ ʩʧʦʞʠʚʯʦʾ ʝʣʽʪʠ. 

ʅʘ ʜʫʤʢʫ ɺʝʨʙʦʚʦʛʦ ʈ. ʄ. [28], ʩʘʤʝ ʮʝʡ ʪʠʧ ʧʝʨʽʦʜʠʢʠ ʻ ʥʘʡʙʽʣʴʰ 

ʮʽʢʘʚʠʤ ʟ̔ ʢʦʤʧʦʟʠʮʽʡʥʦ-ʛʨʘʬʽʯʥʦʛʦ ʧʦʛʣʷʜʫ. ʇʽʜˇʨʫʥʪʷʤ ʜʣʷ ʮʴʦʛʦ ʻ ʦʩʦʙ-

ʣʠʚʘ ʨʦʣʴ ʟʘʩʦʙʽʚ ʜʦʩʷʛʥʝʥʥʷ ʚʠʨʘʟʥʦʩʪʽ ʫ ʚʠʜʘʥʥʽ (ʜʦʧʫʩʪʠʤʽ ʥʘʡʙʽʣʴʰ 
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ʥʦʚʽ, ʛʦʩʪʨʽ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʧʨʠʡʦʤʠ; ʤʦʥʫʤʝʥʪʘʣʽʟʘʮʽʷ 

ʰʘʙʣʦʥʥʦʛʦ ʦʙʨʘʟʫ ʯʝʨʝʟ ʟʤʥ̔ʝʥʥʷ ʡʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʚ ʥʦʚʽʡ ʛʨʘʬʽʯʥʽʡ 

ʬʦʨʤʽ; ʧʨʠʡʦʤʠ ʚʝʙʜʠʟʘʡʥʫ; ʢʦʣʘʞʥʽ, ʢʦʤʽʢʩʥʽ, ʤʫʣʴʪʠʧʣʽʢʘʮʽʡʥʽ ʧʨʠʡʦʤʠ; 

ʝʧʘʪʘʞ, ʙʫʨʣʝʩʢ, ʘʥʘʣʦʛʽʯʥʽʩʪʴ ʩʤʠʩʣʽʚ, ʥʘʰʘʨʫʚʘʥʥʷ ʧʨʠʡʦʤ̔ ʚ, ʤʘʢʩʠ-

ʤʘʣʴʥʘ ʢʦʥʪʨʘʩʪʥʽʩʪʴ ʢʦʣʴʦʨʫ). 

ʋʟʘʛʘʣʴʥʝʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʜʠʟʘʡʥʽ ʪʘ ʤʘʢʝʪʫʚʘʥʥʽ 

ʧʝʨʽʦʜʠʯʥʠʭ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ [28; 31; 35] ʫʢʘʟʫʻ ʥʘ ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ  

ʪʘ ʚʠʢʣʠʢʠ ʧʽʜ ʯʘʩ ʧʨʦ̒ʢʪʫʚʘʥʥ ̫ʜʠʟʘʡʥʫ ʪʘ ʤʘʢʝʪʽʚ ʩʫʯʘʩʥʠʭ ʜʨʫʢʦʚʘʥʠʭ 

ʚʠʜʘʥʴ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʫ ʚʠʚʯʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʮʴʦʛʦ ʧʨʦʮʝʩʫ  

ʪʘ ʨʦʟʨʦʙʣʝʥʥ̔ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ. 

ɺ ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʻʜʠʥʦʾ ʪʠʧʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʞʫʨʥʘʣʴʥʠʭ ʚʠʜʘʥʴ 

[15], ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʝʨʝʜʙʘʯʝʥʦ ʨʦʟʛʣʷʜ ʪʘʢʦʛʦ ʞʫʨʥʘʣʴʥʦʛʦ ʚʠʜʘʥʥʷ 

(ʟʘ ʤʘʪʝʨʽʘʣʴʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢʫ ʩʢʨʽʧʣʝʥʠʭ ʫ ʢʦ-

ʨʽʥʮʽ ʘʨʢʫʰʽʚ ʜʨʫʢʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʬʦʨʤʘʪʫ ʚ ʦʙʢʣʘʜʠʥʮʽ 

ʘʙʦ ʦʧʨʘʚʽ, ʷʢʝ ʚʠʜʘʚʥʠʯʦ ʧʨʠʩʪʦʩʦʚʘʥʝ ʜʦ ʩʧʝʮʠʬʽʢʠ ʮʦɹʛʦ ʧʝʨʽʦʜʠʯ-

ʥʦʛʦ ʚʠʜʘʥʥʷ [3]), ʷʢʝ: 

ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ  ̒ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʤ (ʞʫʨʥʘʣʠ, 

ʱʦ ʤʽʩʪʪ̫ʴ ʩʪʘʪʪʽ ʪʘ ʤʘʪʝʨʽʘʣʠ ʧʨʦ ʪʝʦʨʝʪʠʯʥʽ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʥʘʫʢʠ, ʢʫʣʴʪʫʨʠ ʪʘ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʟ̔ ʤʝʪʦʶ 

ʜʘʪʠ ʟʥʘʥʥʷ ʪʘ ʩʘʤʦʦʩʚʽʪʫ. ɼʦ ʮʴʦʛʦ ʚʠʜʫ ʥʘʣʝʞʘʪʴ  ̔ʞʫʨʥʘʣʴʥʽ ʚʠʜʘʥʥʷ 

ʜʣʷ ʜʽʪʝʡ. ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ: ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʙʘ-

ʯʝʥʥʷ ʯʠʪʘʯʘ, ʡʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ. 

ɯʣʶʩʪʨʦʚʘʥʽ ʬʦʪʦʛʨʘʬʽʷʤʠ ʪʘ ʤʘʣʶʥʢʘʤʠ);  

ʯʠʪʘʮʴʢʦʶ ʘʫʜʠʪʦʨʽʻʶ ʷʢʦʛʦ ʻ ʤʦʣʦʜʴ ï ʛʨʦʤʘʜʷʥʠ ʚʽʢʦʤ ʚʽʜ 14  

ʜʦ 35 ʨʦʢʽʚ (ʶʥʘʢʠ ʡ ʜʽʚʯʘʪʘ ʚʽʢʦʤ ʚʽʜ 14 ʜʦ 35 ʨʦʢʽʚ, ʧʨʠʙʣʠʟʥʦ ʪʨʝʪʠʥʘ 

ʚʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ), ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʚʝʨʩʪʚ, ʧʨʦʬʝʩʽʡ ʪʘ ʽʥʪʝʨʝ-

ʩʽʚ. ɻʦʣʦʚʥʝ, ʱʦ ʦʙô̒ʜʥʫʻ ʚʩʽʭ ʾʭ ï ʮʝ ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʨʦʟʚʠʪʢʫ ʪʘ ʩʘʤʦ-

ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʦʙʽʟʥʘʥʦʩʪʽ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʩʴʦʛʦʜʝʥʥʷ; 

ʤʘʩʦʚʝ ʚʠʜʘʥʥʷ (ʨʦʟʨʘʭʦʚʘʥʝ ʥʘ ʰʠʨʦʢʝ ʢʦʣʦ ʯʠʪʘʯʽʚ) ʜʣʷ ʯʠʪʘʯʽʚ-

ʥʝʩʧʝʮʽʘʣʽʩʪʽʚ. 

ʗʢ ʟʘʩʽʙ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ ʞʫʨʥʘʣʴʥʝ ʚʠʜʘʥʥʷ ʤʘʻ ʪʘʢʽ 

ʚʣʘʩʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: ʥʝʩʢʽʥʯʝʥʥʽʩʪʴ  ̔ʨʝʛʫʣʷʨʥʽʩʪʴ ʚʠʭʦʜʫ ʫ ʩʚʽʪ ʥʦʤʝʨʽʚ 

ʯʝʨʝʟ ʧʝʚʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ; ʥʘʷʚʥʽʩʪʴ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʬʦʨʤʽ 

ʩʪʘʪʝʡ; ʞʫʨʥʘʣʴʥʝ ʚʠʜʘʥʥʷ ʤʘʻ ʧʝʚʥʠʡ ʪʝʤʘʪʠʯʥʠʡ ʥʘʧʨʷʤ ʟʤʽʩʪʫ, ʩʪʘ-

ʪʝʡ, ʷʢʽ ʚ ʥʴʦʤʫ ʧʫʙʣʽʢʫʶʪʴ; ʦʩʦʙʣʠʚʝ ʧʦʣʽʛʨʘʬʽʯʥʝ ʦʬʦʨʤʣʝʥʥʷ. 
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ɿʘʚʜʘʥʥʷ ʦʬʦʨʤʣʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʅʇɾ ï ʩʧʨʠʷʪʠ ʥʘʡʧʦʚʥʽʰʦʤʫ 

ʚʠʷʚʣʝʥʥʶ ʟʤʽʩʪʫ ʤʘʪʝʨʽʘʣʽʚ, ʦʨʛʘʥʽʟʫʚʘʪʠ ʪʘ ʩʧʨʷʤʫʚʘʪʠ ʫʚʘʛʫ ʯʠʪʘʯʘ, 

ʜʦʧʦʤʦʛʪʠ ʡʦʤʫ ʟʦʨʽʻʥʪʫʚʘʪʠʩ ̫ʚ ʟʤʽʩʪʽ ʥʦʤʝʨʘ, ʧʦʣʝʛʰʠʪʠ ʩʧʨʠʡʤʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ.  

ʈʘʟʦʤ ʟ̔ ʪʠʤ ʤʦʚʘ ʡʜʝ ʧʨʦ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʦʙʨʘʟʫ ʚʠʜʘʥʥʷ, ʩʪʚʦ-

ʨʝʥʥʷ ʪʘʢʦʛʦ ʡʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ, ʱʦ ʥʘʜʘʚʘʚ ʙʠ ʯʠʪʘʯʝʚʽ ʤʦʞʣʠ-

ʚʽʩʪʴ ʰʚʠʜʢʦ ʚʧʽʟʥʘʪʠ ʜʨʫʢʦʚʘʥʠʡ ʧʨʦʜʫʢʪ ʟʘ ʚʽʟʫʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ, 

ʚʠʛʽʜʥʦ ʚʠʨʽʟʥʷʚ ʙʠ ʡʦʛʦ ʩʝʨʝʜ ʢʦʥʢʫʨʝʥʪʥʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʆʩʦʙʣʠʚʦʾ ʛʦʩʪʨʦʪʠ ʧʠʪʘʥʥʶ ʚʠʟʥʘʯʝʥʥʷ ʜʠʟʘʡʥʫ ʪʘ ʧʨʦʢ̒ʪʫʚʘʥʥʷ 

ʤʘʢʝʪʘ ʅʇɾ ʜʦʜʘʻ ʪʝ, ʱʦ ʪʘʢʝ ʚʠʜʘʥʥʷ ʻ ʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘ ʯʠʪʘʯʘ-ʥʝʩʧʝ-

ʮʽʘʣʽʩʪʘ, ʜʣʷ ʷʢʦʛʦ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʚʠʙʦʨʽ ʞʫʨʥʘʣʴʥʦʛʦ ʚʠʜʘʥʥʷ ʻ ʚʽʟʫ-

ʘʣʴʥʠʡ ʦʙʨʘʟ ʞʫʨʥʘʣʴʥʦʛʦ ʚʠʜʘʥʥʷ (ʧʝʨʰʝ ʚʨʘʞʝʥʥʷ), ʘ ʥʝ ʩʘʤ ʢʦʥʪʝʥʪ. 

 

 

3.1.2. ɺʽʜʙʽʨ ʧʦʧʫʣʷʨʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ 

ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʭ ʞʫʨʥʘʣʽʚ 

 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʚʽʜʽʙʨʘʥʦ ʚʽʩʽʤ ʧʦʧʫʣʷʨʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ 

ʅʇɾ. ʎ ̔ ʅʇɾ ʻ ʧʦʧʫʣʷʨʥʠʤʠ ʩʝʨʝʜ ʯʠʪʘʯʽʚ ï ʾʭʥ ̔ ʦʙʩʷʛʠ ʧʨʦʜʘʞʫ 

ʧʝʨʝʚʠʱʫʶʪʴ 1 000 ʧʨ. ʚʠʧʫʩʢʫ. ʇʦʧʫʣʷʨʥʽʩʪʴ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʚʽʜʽʙʨʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʜʘʥʴ ʩʚʽʜʯʠʪʴ, ʥʘʩʘʤʧʝʨʝʜ, ʧʨʦ ʾʭʥʽʡ ʚʜʘʣʠʡ 

ʜʠʟʘʡʥ ʤʘʢʝʪʘ, ʪʘ ʣʠʰʝ ʧʦʪʽʤ ï ʧʨʦ ʢʦʥʪʝʥʪ (ʟ̔ ʢʦʥʪʝʥʪʦʤ ʢʦʨʠʩʪʫʚʘʯ 

ʜʝʪʘʣʴʥʦ ʦʟʥʘʡʦʤʣʶʻʪʴʩʷ ʧʽʩʣʷ ʧʨʠʜʙʘʥʥʷ ʅʇɾ).  

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʽʜʽʙʨʘʥʠʭ ʧʦʧʫʣʷʨʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʅʇɾ: 

1. ɯʩʪʦʨʠʯʥʠʡ ʅʇɾ çʃʦʢʘʣʴʥʘ ʽʩʪʦʨʽʷè (ʨʠʩ. 3.2) ʻ ʥʘʡʫʩʧʽʰʥʽʰʠʤ 

ʛʣʷʥʮʝʚʠʤ ʧʝʨʽʦʜʠʯʥʠʤ ʚʠʜʘʥʥʷʤ ʫ ʩʚʦʻʤʫ ʪʝʤʘʪʠʯʥʦʤʫ ʩʝʛʤʝʥʪʽ. ʁʦʛʦ 

ʢʦʤʘʥʜʘ ʱʝ ʟ̔ 2013 ʨ. ʟʙʠʨʘʣʘ ʧʝʨʩʦʥʘʣʴʥʽ ʽʩʪʦʨʽʾ ʤʝʰʢʘʥʮʽʚ ʋʢʨʘʾʥʠ, 

ʧʦʚô̫ʟʘʥʽ ʟ̔ ɼʨʫʛʦʶ ʩʚʽʪʦʚʦʶ ʚ̔ ʡʥʦʶ [27]. ɾʫʨʥʘʣ ʚʠʭʦʜʠʪʴ ʱʦʤʽʩʷʯʥʦ,  

ʥʘ ʛʨʫʜʝʥʴ 2022 ʨʦʢʫ ʚʽʥ ʥʘʨʘʭʦʚʫʻ ʧʦʥʘʜ 40 ʥʦʤʝʨʽʚ, ʥʘʢʣʘʜʦʤ 1 000 ï 

1 500 ʝʢʟʝʤʧʣʷʨʽʚ. ɻʦʣʦʚʥʘ ʤʝʪʘ ʞʫʨʥʘʣʫ: ʜʘʪʠ ʯʠʪʘʯʘʤ ʩʧʨʠʡʥʷʪʪʷ 

ʤʠʥʫʣʦʛʦ ʚ ʥʦʚʦʤʫ ʙʘʯʝʥʥʽ. 
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ʈʠʩ. 3.2. ʆʙʢʣʘʜʠʥʢʠ ʅʇɾ çʃʦʢʘʣʴʥʘ ʽʩʪʦʨʽʷè [27] 

 

2. ɾʫʨʥʘʣ Pulsar Scientific, ʘʙʦ ʧʨʦʩʪʦ çʇʫʣʴʩʘʨè (ʨʠʩ. 3.3) ʧʦʟʠ-

ʮʽʦʥʫʶʪʴ ʷʢ ʚʠʜʘʥʥʷ ʚʦʣʦʥʪʝʨʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ pulsarmag.com, 

ʷʢʝ ʤʽʩʪʠʪʴ ʦʛʣʷʜʦʚʽ ʡ ʘʥʘʣʽʪʠʯʥʽ ʩʪʘʪʪʽ ʧʨʦ ʜʦʪʝʧʥʽ ʨʝʯʽ ʚ ʥʘʰʽʡ ʪʘ ʩʚʽ-

ʪʦʚʽʡ ʥʘʫʮʽ, ʨʦʟʧʦʚʽʜʘʻ ʧʨʦ ʘʢʪʫʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʫʢʦʚʦʛʦ ʟʨʦʩʪʘʥ-

ʥʷ ʚ ʋʢʨʘʾʥʽ [44].  
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ʈʠʩ. 3.3. ʆʙʢʣʘʜʠʥʢʠ ʪʘ ʟʚʦʨʦʪʠ ʞʫʨʥʘʣʫ çʇʫʣʴʩʘʨè [44] 

 

ɿʘʛʘʣʦʤ ʫ ʧʝʨʽʦʜ 2014 ï 2020 ʨʨ. ʚʠʡʰʣʦ 7 ʥʦʤʝʨʽʚ ʞʫʨʥʘʣʫ. 

ʈʝʜʘʢʮʽʷ ʪʘ ʢʦʣʝʢʪʠʚ ʘʚʪʦʨʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʟ̔ ʯʠʥʥʠʭ ʥʘʫʢʦʚʮʽʚ  

 ̔ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟ ʧʨʠʨʦʜʥʠʯʠʭ ʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟ ʫʩʽʻʾ ʋʢʨʘʾʥʠ, 

ʡʦʛʦ ʩʪʚʦʨʝʥʦ ʥʝ ʪʽʣʴʢʠ ʷʢ ʅʇɾ, ʘʣʝ ʡ ʪʘʢʠʡ, ʱʦ ʤʽʩʪʠʪʴ ʦʩʚʽʪʥʽ ʝʣʝʤʝʥ-

ʪʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʤʦʣʦʜʠʤ ʜʦʩʣʽʜʥʠʢʘʤ ʫ ʛʘʣʫʟʽ ʙʽʦʤʝʜʠʮʠʥʠ, ʬʽʟʠʢʠ, 

ʙʽʦʽʥʬʦʨʤʘʪʠʢʠ ʟʥʘʡʪʠ ʩʝʙʝ ʚ ʥʘʫʮʽ. ɸʚʪʦʨʠ ʧʠʰʫʪʴ ʧʨʦ ʚʩʝ, ʱʦ ʾʤ ʮʽʢʘʚʦ 

ʩʘʤʠʤ: ʚʽʜ ʫʪʠʣʽʟʘʮʽʾ ʷʜʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʜʦ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʢʘʥʘʙʽʩʫ ʥʘ ʤʦ-

ʟʦʢ. ɯʥʦʜʽ ʚ ʞʫʨʥʘʣʽ ʧʫʙʣʽʢʫʶʪʴ ʽʥʪʝʨʚôʁ ʚʽʜʦʤʠʭ ʥʘʫʢʦʚʮʽʚ, ʨʝʧʦʨʪʘʞʽ  

ʟ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʭ ʟʘʭʦʜʽʚ ʽ ʥʘʚʽʪʴ ʨʦʟʤʽʨʢʦʚʫʚʘʥʥʷ ʧʨʦ ʫʢʨʘʾʥʩʴʢʫ 

ʧʦʣʽʪʠʢʫ ʚ ʛʘʣʫʟʽ ʥʘʫʢʠ. 

3. ɾʫʨʥʘʣ çNational Geographic ï ʋʢʨʘʾʥʘè (ʨʠʩ. 3.4), ʱʦ ʩʪʘʨʪʫʚʘʚ 

ʫ ʢʚʽʪʥʽ 2013 ʨʦʢʫ, ʘʣʝ ʙʫʚ ʟʘʢʨʠʪʠʤ ʯʝʨʝʟ ʬʽʥʘʥʩʦʚʽ ʪʨʫʜʥʦʱʽ ʥʘʧʨʠʢʽʥʮʽ 

2014 ʨ. (ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʟʘʢʨʠʪʪʷ ʚʠʜʘʥʴ ï ʩʢʣʘʜʥʘ ʝʢʦʥʦʤʽʯʥʘ ʩʠʪʫʘʮʽʷ 

ʚ ʢʨʘʾʥʽ ʪʘ ʩʠʣʴʥʝ ʧʘʜʽʥʥʷ ʨʠʥʢʫ ʜʨʫʢʦʚʘʥʦʾ ʧʨʝʩʠ) [43]. ɾʫʨʥʘʣʴʥʝ 

ʚʠʜʘʥʥʷ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʧʫʙʣʽʢʘʮʽʷʭ ʟ̔ ʛʝʦʛʨʘʬʽʾ (ʤʘʣʦʚʽʜʦʤʽ ʪʘ ʥʘʡ-

ʚʽʜʜʘʣʝʥʽʰʽ ʢʫʪʦʯʢʠ ʩʚʽʪʫ), ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ, ʧʦʪʦʯʥʠʭ ʧʦʜʽʡ, ʩʚʽʪʦʚʦʾ 

ʽʩʪʦʨʽʾ, ʥʘʫʢʠ, ʢʫʣʴʪʫʨʠ ʪʦʱʦ. ʏʘʩ ʚʽʜ ʯʘʩʫ ʚʠʭʦʜʷʪʴ ʩʧʝʮʽʘʣʴʥʽ ʚʠʧʫʩʢʠ, 

ʧʨʠʩʚʷʯʝʥʽ ʷʢʽʡʩʴ ʦʜʥʽʡ ʪʝʤʽ ʯʠ ʢʨʘʾʥʽ. 
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ʈʠʩ. 3.4. ʆʙʢʣʘʜʠʥʢʠ ʞʫʨʥʘʣʫ National Geographic [43] 

 

4. ɾʫʨʥʘʣ çʉʚʽʪʦʚʘ ʛʝʦʛʨʘʬʽʷè (ʨʠʩ. 3.5), ʷʢʠʡ ʥʘʩʣʽʜʫʚʘʚ ʝʩʪʝʪʠʢʫ 

National Geographic, ʦʜʥʘʢ ʤʘʻ ʚʩʽʡ ʢʦʥʪʝʥʪ ʪʘ ʚʠʭʦʜʠʚ ʜʨʫʢʦʤ ʫ ʧʝʨʽʦʜ 

1997 ï 2010 ʨʨ., ʘ ʧʦʪʽʤ ʫ 2013 ï 2015 ʨʨ. [45]. ʊʠʨʘʞ ʫ ʩʝʨʧʥʽ 2013 ʨʦʢʫ 

ʜʦʩʷʛʘʚ 20 ʪʠʩ. ʧʨ., ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʚʠʜʘʥʥʷ. ɾʫʨ-

ʥʘʣ ʚʠʜʘʚʘʣʠ ʜʚʦʤʘ ʤʦʚʘʤʠ (ʫʢʨʘʾʥʩʴʢʦʶ ʡ ʘʥʛʣʽʡʩʴʢʦʶ) ʪʘ ʨʦʟʧʦʚʩʶ-

ʜʞʫʚʘʣʠ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ.  

 

 
 

ʈʠʩ. 3.5. ʆʙʢʣʘʜʠʥʢʠ ʞʫʨʥʘʣʫ çʉʚʽʪʦʚʘ ʛʝʦʛʨʘʬʽʷè [45] 
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ʐʢʦʜʘ, ʱʦ ʥʘʨʽʚʥʽ ʟʽ ʩʪʘʪʪʷʤʠ ʧʨʦ ʨʽʟʥʽ ʢʨʘʾʥʠ, ʫʢʨʘʾʥʩʴʢʠʭ ʤʘʥʜ-

ʨʽʚʥʠʢʽʚ ʽ ʜʽʘʩʧʦʨʫ, ʨʝʧʦʨʪʘʞʽ ʟ ɸʥʪʘʨʢʪʠʜʠ ʪʘ ʧʨʦʚʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʩʚʽ-

ʪʫ, ʞʫʨʥʘʣ ʧʫʙʣʽʢʫʚʘʚ ʚʽʜʚʝʨʪʫ ʧʩʝʚʜʦʥʘʫʢʫ. ʊʘʢ, ʥʘ ʦʙʢʣʘʜʠʥʮʽ ʦʜʥʦʛʦ  

ʟ ʥʦʤʝʨʽʚ ʟʘ 2009 ʨ. ʟʫʩʪʨʽʯʘʻʤʦ ʢʦʣʘʞ ʥʘ ʦʩʥʦʚʽ ʬʦʪʦ ʣʶʜʩʴʢʦʛʦ ʯʝʨʝʧʘ 

ʪʘ ʨʫʾʥ ʧʦʩʝʣʝʥʴ ʽʟ ʥʘʧʠʩʦʤ ʧʨʦ 3-ʤʝʪʨʦʚʠʭ ʣʶʜʝʡ, ʷʢʽ ʥʽʙʠʪʦ ʤʝʰʢʘʣʠ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ɻʨʫʟʽʾ, ʭʦʯʘ ʞʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʢʘʟʽʚ ʪʦʤʫ ʥʝʤʘʻ [27].  

ɾʫʨʥʘʣ çʉʚʽʪʦʚʘ ʛʝʦʛʨʘʬʽʷè ʨʦʟʨʘʭʦʚʘʥʦ ʥʘ ʰʠʨʦʢʫ ʘʫʜʠʪʦʨʽʶ. 

ʆʩʥʦʚʥʫ ʡʦʛʦ ʪʝʤʘʪʠʢʫ ʧʨʠʩʚʷʯʝʥʦ ʛʝʦʛʨʘʬʽʾ ʪʘ ʪʫʨʠʟʤʫ: ʥʘʡʥʦʚʽʰʽ ʥʘ-

ʫʢʦʚʽ ʚʽʜʢʨʠʪʪʷ, ʧʦʜʦʨʦʞʽ, ʝʢʩʧʝʜʠʮʽʾ, ʜʦʩʣʽʜʞʝʥʥʷ ʬʣʦʨʠ ʪʘ ʬʘʫʥʠ, 

ʥʝʞʠʚʦʾ ʧʨʠʨʦʜʠ. ɿʥʘʯʥʫ ʫʚʘʛʫ ʚ ʞʫʨʥʘʣʴʥʦʤʫ ʚʠʜʘʥʥʽ ʧʨʠʜʽʣʝʥʦ ʪʝʤʽ 

ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ. ʊʘʢʦʞ ʫ ʞʫʨʥʘʣʽ ʨʦʟʤʽʱʝʥʦ ʩʪʘʪʪʽ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯ-

ʥʦʛʦ ʟʤʽʩʪʫ ʪʘ ʽʩʪʦʨʠʯʥʽ ʨʦʟʚʽʜʢʠ. 

5. ɾʫʨʥʘʣ çʂʫʥʰʪè (ʨʠʩ. 3.6) ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʜʘʥʥʷ, ʧʝʨʰʠʡ 

ʚʠʧʫʩʢ ʷʢʦʛʦ ʤʘʚ ʚʝʣʠʢʠʡ ʫʩʧʽʭ ʽ ʟʘʙʝʟʧʝʯʠʚ ʡʦʤʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʪʘ ʧʨʦ-

ʚʽʜʥʫ ʧʦʟʠʮʽʶ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ ʧʦʧʫʣʷʨʥʦʾ ʧʝʨʽʦʜʠʢʠ. ɻʘʩʣʦ ʞʫʨʥʘ-

ʣʫ: çʅʘʫʢʘ ʷʢ ʤʠʩʪʝʮʪʚʦè, ʘ ʽʜʝʷ ï ʧʦʢʘʟʘʪʠ ʩʢʣʘʜʥʽ ʥʘʫʢʦʚʽ ʷʚʠʱʘ ʪʘ ʤʦ-

ʜʝʣʽ ʚ ʧʨʦʩʪʦʤʫ ʚʠʛʣʷʜʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʩʢʨʘʚʠʭ ʽʣʶʩʪʨʘʮʽʡ.  

 

 
 

ʈʠʩ. 3.6. ʆʙʢʣʘʜʠʥʢʠ ʞʫʨʥʘʣʫ çʂʫʥʰʪè [36] 
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ʂʦʞʥʠʡ ʟ̔ ʥʦʤʝʨʽʚ ʞʫʨʥʘʣʫ ʙʫʣʦ ʧʨʠʩʚʷʯʝʥʦ ʧʝʚʥʽʡ ʫʟʘʛʘʣʴʥʝʥʽʡ 

ʪʝʤʽ: çʂʦʩʤʽʯʥʠʡ ʪʫʨʠʟʤè, çɽʢʦè, çʉʥʠè, çʗʜʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾè, çʄʦʟʦʢè, 

çʅʘʫʢʘ ʚʽʡʥʠè, çʏʘʩè, çɻʨʦʰʽè, çɽʚʦʣʶʮʽʷè. ʆʩʪʘʥʥʽʡ ʥʦʤʝʨ ʜʨʫʢʦʚʘʥʦʛʦ 

çʂʫʥʰʪʫè ʚʠʡʰʦʚ 2018 ʨ., ʘ ʟ̔ 2019 ʨ. ʨʝʜʘʢʮʽʷ ʧʝʨʝʡʰʣʘ ʚʠʢʣʶʯʥʦ  

ʚ ʦʥʣʘʡʥ-ʚʝʨʩʽʶ (ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ï ʮʽʥʘ ʧʫʙʣʽʢʘʮʽʾ ʞʫʨʥʘʣʫ ʙʫʣʘ ʟʘʚʠ-

ʩʦʢʦʶ). ɾʫʨʥʘʣ çʂʫʥʰʪè ʽʥʦʜʽ ʻ ʥʘʚʽʪʴ ʧʨʦʚʦʢʘʮʽʡʥʠʤ ï ʚ ʦʜʥʦʤʫ ʟ ʧʝʨ-

ʰʠʭ ʥʦʤʝʨʽʚ ʙʫʣʘ ʩʪʘʪʪʷ, ʜʝ ʪʝʢʩʪ ʙʫʣʦ ʥʘʜʨʫʢʦʚʘʥʦ ʥʝʨʽʚʥʠʤʠ ʨʷʜʢʘʤʠ, 

ç̫ ʣʠʥʦʯʢʦʶè. 

6. ɾʫʨʥʘʣ çɺʽʯʥʠʡ ʤʘʥʜʨʽʚʥʠʢè (ʨʠʩ. 3.7) ï ʥʦʚʠʡ ʛʝʦʛʨʘʬʽʯʥʠʡ 

ʯʘʩʦʧʠʩ, ʫ ʷʢʦʤʫ ʘʚʪʦʨʠ ʧʨʘʛʥʫʪʴ çʦʙô̒ʜʥʘʪʠ ʫʢʨʘʾʥʩʴʢʠʭ ʤʘʥʜʨʽʚʥʠʢʽʚ, 

ʞʫʨʥʘʣʽʩʪʽʚ, ʬʦʪʦʛʨʘʬʽʚ, ʧʨʠʨʦʜʦʟʥʘʚʮʽʚ  ̔ʚʩʽʭ, ʭʪʦ ʥʝ ʫʷʚʣʷʻ ʩʚʦʛʦ ʞʠʪ-

ʪʷ ʙʝʟ ʧʦʜʦʨʦʞʝʡ ʪʘ ʧʽʟʥʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫè. 

 

 
 

ʈʠʩ. 3.7. ʆʙʢʣʘʜʠʥʢʠ ʞʫʨʥʘʣʫ çɺʽʯʥʠʡ ʤʘʥʜʨʽʚʥʠʢè [29] 

 

ʋʩʽ ʟ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʅʇɾ ʤʘʶʪʴ çʤô̫ʢʫè ʮʽʣʽʩʥʫ ʦʙʢʣʘʜʠʥʢʫ, ʷʢʫ 

ʢʦʤʧʣʝʢʪʫʶʪʴ ʚʥʫʪʨʽʰʥʽʤ ʙʣʦʢʦʤ ʪʘʢʠʤʠ ʤʝʪʦʜʘʤʠ: ʫʢʣʘʜʘʥʥʷ (ʧʨʦʩʪʘ 

ʦʙʢʣʘʜʠʥʢʘ ʜʣʷ ʧʦʢʨʠʪʪʷ ʙʣʦʢʫ ʚʢʣʘʜʘʥʥʷʤ, ʪʦʙʪʦ ʚʩʽ ʘʨʢʫʰʽ ʩʢʣʘʜʝʥʦ  

ʚ ʦʜʠʥ ʟʦʰʠʪ), ʘʙʦ ʥʘʢʣʘʜʘʥʥʷʤ/ʧʽʜʙʠʨʘʥʥʷʤ (ʧʨʦʩʪʫ ʦʙʢʣʘʜʠʥʢʫ ʜʣʷ 

ʟʚʠʯʘʡʥʦʛʦ ʧʦʢʨʠʪʪʷ ʙʣʦʢʫ, ʩʢʦʤʧʣʝʢʪʦʚʘʥʦʛʦ ʧʽʜʙʠʨʘʥʥʷʤ, ʩʢʨʽʧʣʶʪʁʴ 

ʧʦʟʦʰʠʪʥʦ ʥʠʪʢʘʤʠ ʥʘ ʤʘʨʣʽ ʡ ʙʝʟ ʥʝʾ). ʊʦʚʱʠʥʘ ʢʦʨʽʥʮʝʚʦʾ ʯʘʩʪʠʥʠ 

ʦʙʢʣʘʜʠʥʢʠ ʩʫʯʘʩʥʠʭ ʅʇɾ ï 3 ï 7 ʤʤ. 
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3.1.3. ɸʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʤʘʢʝʪʽʚ ʧʦʧʫʣʷʨʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ 

ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʭ ʞʫʨʥʘʣʽʚ 

 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʤʘʢʝʪʫʚʘʥʥʽ ʅʇɾ ʟʜʽʡʩʥʝʥʦ 

ʘʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʤʘʢʝʪʽʚ 35 (ʧʝʨʝʚʘʞʥʦ ʦʩʪʘʥʥʽʭ ʟʘ ʯʘʩʦʤ ʚʠʭʦʜʫ  

ʚ ʪʠʨʘʞ) ʚʠʧʫʩʢʽʚ ʩʫʯʘʩʥʠʭ ʅʇɾ. ʇʝʨʝʣʽʢ ʧʘʨʘʤʝʪʨʽʚ ʤʘʢʝʪʽʚ ʚʠʟʥʘʯʝʥʦ 

ʥʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ [15 ï 17]. 

ʌʦʨʤʘʪ ʚʠʜʘʥʥʷ ʻ ʦʩʥʦʚʦʶ ʡʦʛʦ ʤʘʪʝʨʽʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʭʽʜ-

ʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʤʘʢʝʪʘ ʜʨʫʢʦʚʘʥʦʛʦ ʚʠʜʘʥʥʷ. ʉʝʨʝʜ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʅʇɾ  ̒ʞʫʨʥʘʣʴʥʽ ʚʠʜʘʥʥʷ ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʭ ʨʦʟʤʽʨʽʚ ɸ4 

(210³297 ʤʤ). 

ʉʝʨʝʜ ʚʠʜʘʥʴ, ʱʦ ʘʥʘʣʽʟʫʚʘʣʠ, ʥʝʩʪʘʥʜʘʨʪʥʠʭ (ʬʽʛʫʨʥʠʭ, ʢʚʘʜ-

ʨʘʪʥʠʭ, ʘʩʠʤʝʪʨʠʯʥʠʭ ʪʦʱʦ) ʬʦʨʤʘʪʽʚ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʨʽʻʥʪʘʮʽʷ ʩʪʦʨʽʥʦʢ 

ʫʩʽʭ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʅʇɾ  ̒ʢʥʠʞʢʦʚʦ .ʁ 

ʉʫʯʘʩʥʽ ʅʇɾ ʚ ʦʜʥʦʤʫ ʚʠʧʫʩʢʫ ʤʽʩʪʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʫ ʟʘ ʭʘʨʘʢʪʝʨʦʤ 

ʪʝʢʩʪʦʚʫ ʽʥʬʦʨʤʘʮʽʶ: ʷʢ ʧʝʨʚʠʥʥʫ (ʩʪʘʪʪʽ, ʦʨʠʛʽʥʘʣʴʥʽ ʭʫʜʦʞʥʽ ʪʚʦʨʠ, 

ʥʘʨʠʩʠ ʪʦʱʦ), ʪʘʢ ʽ ʚʪʦʨʠʥʥʫ (ʨʝʬʝʨʘʪʠ, ʦʛʣʷʜʠ, ʧʝʨʝʢʣʘʜʠ, ʽʥʪʝʨʚôʁ, 

ʨʝʧʦʨʪʘʞʽ ʟ̔ ʟʘʭʦʜʽʚ, ʦʧʠʪʫʚʘʥʥʷ ʪʦʱʦ).  

ʊʝʤʘʪʠʯʥʝ ʡ ʞʘʥʨʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʢʦʥʪʝʥʪʫ ʟʫʤʦʚʣʶʻ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʰʠʨʦʢʦʛʦ ʘʨʩʝʥʘʣʫ ʚʠʨʘʞʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʫ ʚʠʜʘʥʥʽ, ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ 

ʜʠʟʘʡʥʫ ʪʘ ʤʘʢʝʪʘ ʜʣʷ ʢʦʞʥʦʾ ʪʝʤʠ, ʨʫʙʨʠʢʠ, ʩʪʘʪʪʽ. 

ʆʙʩʷʛ ʩʫʯʘʩʥʠʭ ʅʇɾ, ʷʢ ʽ ʢʽʣʴʢʽʩʪʴ ʨʫʙʨʠʢ ʪʘ ʩʪʘʪʝʡ, ʻ ʜʫʞʝ ʨʽʟʥʠʤ: 

ʚʽʜ 55 ʜʦ 130 ʩ. ɯʥʦʜʽ ʪʨʘʧʣʷʶʪʴʩʷ ʧʦʜʚʽʡʥʽ ʚʠʧʫʩʢʠ (ʥʘʧʨʠʢʣʘʜ, çʃʦʢʘʣʴ-

ʥʘ ʽʩʪʦʨʽʷè ˉ 8ï9 ʟʘ 2022 ʨ., ʪʝʤʘ ʥʦʤʝʨʘ çʇʝʨʰʘ ʩʚʽʪʦʚʘ ʚʽʡʥʘè), ʦʙʩʷʛ 

ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 150 ʩ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʜʦʜʘʪ-

ʢʦʚʽ ʚʠʧʫʩʢʠ, ʧʝʨʝʚʘʞʥʦ ʧʨʠʩʚʷʯʝʥʽ ʦʜʥʽʡ ʢʣʶʯʦʚʽʡ ʪʝʤʽ. 

ʄʘʡʞʝ ʚʩʽ ʟ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʅʇɾ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʩʪʨʫʢʪʫʨʫ: 

ʦʙʢʣʘʜʠʥʢʫ; ʟʤʽʩʪ (ʟ̔ ʥʘʟʚʦʶ ʨʫʙʨʠʢ ʪʘ ʥʦʤʝʨʘʤʠ ʩʪʘʪʝʡ  ̔ʚʽʜʦʤʦʩʪʷʤʠ 

ʧʨʦ ʨʝʜʢʦʣʝʛʽʶ); ʨʦʟʜʽʣ çɺ̔ ʜ ʨʝʜʘʢʪʦʨʘè; ʩʪʦʨʽʥʢʫ ʟ ʨʝʻʩʪʨʘʮʽʡʥʠʤʠ 

ʜʘʥʠʤʠ, ʚʠʭʽʜʥʠʤʠ ʚʽʜʦʤʦʩʪʷʤʠ ʧʨʦ ʚʠʧʫʩʢ ʽ ʚʠʜʘʥʥʷ; ʩʪʘʪʪʽ; ʨʝʢʣʘʤʫ.  

ɭ ʧʦʦʜʠʥʦʢʽ ʚʠʧʘʜʢʠ ʧʦʜʘʥʥʷ ʘʥʦʥʩʽʚ ʥʘʩʪʫʧʥʠʭ ʚʠʧʫʩʢʽʚ, ʙʽʙʣʽʦʛʨʘʬʽʯ-

ʥʠʭ ʜʦʚʽʜʦʢ ʪʦʱʦ. 

ʅʘʣʝʞʥʝ ʦʬʦʨʤʣʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʦ-ʛʨʘʬʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ ʦʩʦʙ-

ʣʠʚʦ ʚʘʞʣʠʚʠʤ ʥʘ ʦʙʢʣʘʜʠʥʮʽ ʞʫʨʥʘʣʫ. ɸʜʞʝ ʚʦʥʘ ʚʠʢʦʥʫʻ ʦʜʥʦʯʘʩʥʦ 
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ʜʚʽ ʬʫʥʢʮʽʾ: ʨʝʢʣʘʤʫʻ ʟʘʛʘʣʴʥʫ ʢʦʥʮʝʧʮʽʶ ʚʠʜʘʥʥʷ ʪʘ ʜʝʤʦʥʩʪʨʫʻ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʦʬʦʨʤʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʽʚʝʥʴ ʡʦʛʦ ʚʤʽʩʪʫ. ɼʦ ʪʦʛʦ ʞ 

ʧʦʪʨʽʙʥʦ, ʱʦʙ ʦʙʢʣʘʜʠʥʢʘ ʙʫʣʘ ʟʜʘʪʥʦ  ʁʤʠʪʪʻʚʦ ʜʘʪʠ ʯʠʪʘʯʝʚʽ ʽʥʬʦʨ-

ʤʘʮʽʶ ʧʨʦ ʞʫʨʥʘʣ.  

ɼʞ. ʄʦʨʨʽʰ ʫ ʢʥʠʟʽ ʧʨʦ ʨʝʜʘʛʫʚʘʥʥʷ ʞʫʨʥʘʣʴʥʠʭ ʚʠʜʘʥʴ ʟʘʟʥʘʯʘʚ: 

çɻʦʣʦʚʥʠʡ ʦʙʦʚô̫ʟʦʢ ʦʙʢʣʘʜʠʥʢʠ ï ʧʨʦʜʘʪʠ ʥʦʤʝʨ ʷʢ ʧʦʩʪʽʡʥʠʤ ʯʠʪʘʯʘʤ 

ʞʫʨʥʘʣʫ, é ʪʘʢ ʽ ʽʥʰʠʤ ʣʶʜʷʤ, ʷʢʽ ʧʨʦʩʪʦ ʙʘʞʘʶʪʴ ʯʦʛʦʩʴ ʥʦʚʦʛʦè [9]. 

ʆʙʢʣʘʜʠʥʢʘ ʩʫʯʘʩʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʅʇɾ ʦʭʦʧʣʶʻ ʨʷʜ ʫʥʽʚʝʨʩʘʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ. ʊʫʪ ʥʘʡʙʽʣʴʰʠʡ ʧʨʦʩʪʽʨ ʟʘʡʤʘʻ ʽʣʶʩʪʨʘʮʽʷ. ʂʦʤ-

ʧʦʟʠʮʽʷ ʦʙʢʣʘʜʠʥʢʠ ʤʦʞʝ ʧʝʨʝʜʙʘʯʘʪʠ ʽʣʶʩʪʨʘʮʽʾ ʨʽʟʥʠʭ ʞʘʥʨʽʚ, ʪʝʭʥʽʢ 

(ʬʦʪʦ, ʚʝʢʪʦʨʥʽ ʽʣʶʩʪʨʘʮʽʾ, ʽʥʬʦʛʨʘʬʽʢʫ) ʽ ʩʪʠʣʽʚ. 

ɼʫʞʝ ʯʘʩʪʦ ʥʘ ʦʙʢʣʘʜʠʥʮʽ ʟʦʙʨʘʞʘʶʪʴ ʛʦʣʦʚʥʦʛʦ ʛʝʨʦʷ, ʚʽʜʦʤʫ 

ʦʩʦʙʠʩʪʽʩʪʴ (ʧʨʦ ʷʢʦʛʦ ʡʪʠʤʝʪʴʩʷ ʜʘʣʽ ʥʘ ʩʪʦʨʽʥʢʘʭ ʚʠʜʘʥʥʷ), ʘʙʦ ʧʝʨʝ-

ʩʽʯʥʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ (ʷʢ ʫʟʘʛʘʣʴʥʝʥʠʡ ʦʙʨʘʟ, ʱʦ ʚʠʢʦʥʫʻ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʫ 

ʬʫʥʢʮʽʶ ʽ ʜʝʤʦʥʩʪʨʫʻ ʥʘʣʝʞʥʽʩʪʴ ʞʫʨʥʘʣʴʥʦʛʦ ʚʠʜʘʥʥʷ ʢʦʥʢʨʝʪʥʽʡ 

ʯʠʪʘʮʴʢʽʡ ʘʫʜʠʪʦʨʽʾ). ʂʨʽʤ ʪʦʛʦ, ʥʘ ʦʙʢʣʘʜʠʥʮʽ ʤʦʞʝ ʙʫʪʠ ʨʦʟʤʽʱʝʥʦ 

ʟʦʙʨʘʞʝʥʥʷ ʧʝʚʥʠʭ ʤʽʩʮʴ ʪʘ ʩʧʦʨʫʜ, ʩʠʤʚʦʣʽʚ ʪʦʱʦ. ʄʦʥʫʤʝʥʪʘʣʴʥʠʡ 

ʦʙʨʘʟ ʥʘ ʦʙʢʣʘʜʠʥʮʽ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʯʠʪʘʯʘ ʚ ʢʦʥʢʨʝʪʥʠʡ 

ʧʝʨʽʦʜ ʯʘʩʫ ʪʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʧʝʚʥʠʭ ʽʜʝʡ ʽ ʥʘʩʪʨʦʾʚ ʫ ʤʦ-

ʣʦʜʽʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  

ʗʢ ʢʦʤʧʦʟʠʮʽʷ, ʪʘʢ ʽ ʰʨʠʬʪʦʚʝ ʦʬʦʨʤʣʝʥʥʷ ʦʙʢʣʘʜʠʥʢʠ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ ʅʇɾ. ʊʘʢ, ʦʢʨʽʤ ʥʘʟʚʠ ʞʫʨʥʘʣʴʥʦʛʦ ʚʠʜʘʥʥʷ, 

ʥʦʤʝʨʘ ʪʘ ʪʝʤʠ ʚʠʧʫʩʢʫ, ʥʘ ʦʙʢʣʘʜʠʥʮʽ ʜʝʷʢʠʭ ʞʫʨʥʘʣʽʚ (çʄʘʥʜʨʽʚʥʠʢè, 

çʉʚʽʪʦʚʘ ʛʝʦʛʨʘʬʽʷè, çʇʘʤô̫ʪʢʠ ʋʢʨʘʾʥʠ. ɯʩʪʦʨʽʷ ʪʘ ʢʫʣʴʪʫʨʘè) ʨʦʟʤʽ-

ʱʫʶʪʴ ʘʥʦʥʩʠ ʢʣʶʯʦʚʠʭ ʩʪʘʪʝʡ ʥʦʤʝʨʘ, ʧʘʨʪʥʝʨʽʚ ʚʠʜʘʥʥʷ ʪʦʱʦ. ʆʩʥʦʚ-

ʥʘ ʪʝʥʜʝʥʮʽʷ ʚ ʰʨʠʬʪʦʚʦʤʫ ʦʬʦʨʤʣʝʥʥʽ ʦʙʢʣʘʜʠʥʢʠ ʩʫʯʘʩʥʠʭ ʅʇɾ ï 

ʤʽʥʽʤʽʟʘʮʽʷ ʰʨʠʬʪʦʚʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɿʚʦʨʦʪʥʠʡ ʙʽʢ ʦʙʢʣʘʜʠʥʢʠ ʩʫʯʘʩʥʠʭ ʅʇɾ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʝʬʝʢʪʠʚʥʦ: ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʩʪʨʦʶ ʪʘ ʜʦʧʦʚʥʝʥʥʷ ʦʙʨʘʟʫ ʞʫʨʥʘʣʫ. ʊʫʪ 

ʟʜʝʙʽʣʴʰʦʛʦ ʨʦʟʤʽʱʫʶʪʴ ʨʝʢʣʘʤʥʽ ʤʘʪʝʨʽʘʣʠ (çʉʚʽʪʦʚʘ ʛʝʦʛʨʘʬʽʷè); ʨʦʟ-

ʜʽʣ çɺ̔ ʜ ʨʝʜʘʢʪʦʨʘè (çʇʘʤô̫ʪʢʠ ʋʢʨʘʾʥʠ. ɯʩʪʦʨʽʷ ʪʘ ʢʫʣʴʪʫʨʘè); ʩʪʦʨʽʥʢʫ  

ʟ ʚʠʭʽʜʥʠʤʠ ʚʽʜʦʤʦʩʪʷʤʠ ʪʘ/ʘʙʦ ʯʘʩʪʠʥʫ ʟʤʽʩʪʫ (çʂʫʥʰʪè); ʦʨʥʘʤʝʥʪʠ, 

ʤʘʣʶʥʢʠ (ʞʫʨʥʘʣ çʇʫʣʴʩʘʨè) ʘʙʦ ʧʘʪʝʨʥʠ (çʃʦʢʘʣʴʥʘ ʽʩʪʦʨʽʷè). 

ɽʣʝʤʝʥʪʠ ʦʬʦʨʤʣʝʥʥʷ ʧʨʠʡʥʷʪʦ ʨʦʟʧʦʜʽʣʷʪʠ ʥʘ ʪʘʢʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: 

ʰʨʠʬʪʦʚʽ, ʽʣʶʩʪʨʘʪʠʚʥʽ, ʜʝʢʦʨʘʪʠʚʥʽ, ʩʠʤʚʦʣʴʥʽ ʪʘ ʧʨʦʙʽʣʴʥʽ [28]. 
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ʉʚʦ̒ʁ  ʯʝʨʛʦ ,ʁ ʩʝʨʝʜ ʰʨʠʬʪʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʪʠʪʫʣʴ-

ʥʠʡ ʽ ʪʝʢʩʪʦʚʠʡ ʰʨʠʬʪʠ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʪʝʢʩʪʦʚʦʛʦ ʰʨʠʬʪʫ ï ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʯʠʪʘʙʝʣʴʥʽʩʪʴ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ  

ʥʘ ʰʧʘʣʴʪʽ. 

ʉʢʣʘʜ ʟʘʛʦʣʦʚʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʪʠʪʫʣʴʥʠʭ ʰʨʠʬʪʦʚʠʭ ʝʣʝʤʝʥʪʽʚ), 

ʾʭʥʁ ʢʦʤʧʦʟʠʮʽ ʁʪʘ ʜʠʟʘʡʥ ʚʠʟʥʘʯʘʶʪʴ ʬʦʨʤʘʪʦʤ ʞʫʨʥʘʣʴʥʦʛʦ ʚʠʜʘʥʥʷ  

ʽ ʩʪʠʣʝʤ ʦʬʦʨʤʣʝʥʥʷ, ʢʽʣʴʢʽʩʪʶ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʩʪʦʨʽʥʮʽ, ʢʽʣʴʢʽʩʪʶ ʡ ʨʦʟʤʽ-

ʨʦʤ ʟʦʙʨʘʞʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʘʷʚʥʽʩʪʶ ʜʝʢʦʨʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʤʽʩʪ 

ʞʫʨʥʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʥʦʤʝʨʽ ʪʘ ʥʘ ʩʪʦʨʽʥʮʽ, 

ʟʥʘʯʝʥʥʻʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʛʦʣʦʚʢʘ ʚʠʟʥʘʯʘʶʪʴ ʩʧʦʩʦʙʠ ʡʦʛʦ ʦʬʦʨʤ-

ʣʝʥʥʷ [24]. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʅʇɾ ʧʦʢʘʟʘʚ, ʱʦ ʾʭʥʽʡ ʟʘʛʦʣʦʚʢʦʚʠʡ ʢʦʤʧ-

ʣʝʢʩ ʤʽʩʪʠʪʴ ʟʘʛʦʣʦʚʢʠ ʟʜʝʙʽʣʴʰʦʛʦ ʜʚʦʭ ʨʽʚʥʽʚ (ʥʘʟʚʫ ʩʪʘʪʪʽ ʪʘ ʧʽʜʟʘʛʦ-

ʣʦʚʢʽʚ ʫ ʥʽʡ). ʏʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʛʦʣʦʚʢʠ, ʧʦʻʜʥʘʥʽ ʟ ʜʝʢʦʨʘʪʠʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ (ʧʽʜʢʨʝʩʣʝʥʥʷʤʠ ʡ ʨʘʤʢʘʤʠ) ʪʘ ʨʦʟʤʽʱʝʥʽ ʟʚʝʨʭʫ ʘʙʦ ʟ ʥʘ-

ʧʣʠʚʦʤ ʥʘ ʟʦʙʨʘʞʝʥʥʷ. ɿʘʛʦʣʦʚʢʦʚʠʡ ʢʦʤʧʣʝʢʩ ʩʫʯʘʩʥʦʛʦ ʅʇɾ ʞʫʨʥʘʣʴ-

ʥʦʛʦ ʚʠʜʘʥʥʷ ʷʩʢʨʘʚʠʡ ʪʘ ʦʨʠʛʽʥʘʣʴʥʽʡ. ʁʦʛʦ ʦʨʽʻʥʪʦʚʘʥʦ, ʥʘʩʘʤʧʝʨʝʜ, 

ʥʘ ʘʢʮʝʥʪʫʚʘʥʥʷ ʥʘ ʚʠʨʘʟʥʦʩʪʽ ʡ ʽʥʪʨʠʛʫʚʘʥʥ ̔ʯʠʪʘʯʘ. 

ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ çʢʦʥʪʨʘʩʪè ʫ ʨʦʟʤʽʨʘʭ  ̔ʛʘʨʥʽʪʫʨʘʭ ʪʠʪʫʣʴʥʦʛʦ 

ʪʘ ʪʝʢʩʪʦʚʦʛʦ ʰʨʠʬʪʽʚ. ʊʘʢ, ʩʝʨʝʜ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʚʠʜʘʥʴ ʢʝʛʣʴ ʟʘʛʦ-

ʣʦʚʢʘ ʩʪʘʪʪʽ ʚ 3 ï 10 ʨʘʟʽʚ ʻ ʙʽʣʴʰʠʤ ʟʘ ʢʝʛʣʴ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ. 

ʂʨʽʤ ʪʦʛʦ,  ̒ʧʦʦʜʠʥʦʢʽ ʚʠʧʘʜʢʠ (ʞʫʨʥʘʣ çʃʦʢʘʣʴʥʘ ʽʩʪʦʨʽʷè), ʢʦʣʠ 

ʬʦʨʤʘʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ ʟʘʛʦʣʦʚʢʽʚ ʩʪʘʪʝʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ  

ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʥʦʤʝʨʘ ʪʘ ʚ ʥʦʤʝʨʘʭ ʦʜʥʦʛʦ ʚʠʜʘʥʥʷ. 

ʇʦʨʷʜ ʟ̔ çʨʫʙʘʥʠʤʠè ʛʘʨʥʽʪʫʨʘʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʘʨʥʽʪʫʨʠ ʟ̔ ʟʘ-

ʨʫʙʢʘʤʠ.  

ɿʘʛʘʣʴʥʝ ʜʣʷ ʫʩʽʭ ʅʇɾ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʪʨʴʦʭ ʛʘʨ-

ʥʽʪʫʨ ʪʘ ʦʙʤʝʞʝʥʽʩʪʴ ʩʧʦʩʦʙʽʚ ʚʠʜʽʣʝʥʥʷ ʪʝʢʩʪʫ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʅʇɾ ʤʘʢʩʠʤʘʣʴʥʦ ʪʝʤʥʠʡ ʪʝʢʩʪʦʚʠʡ ʰʨʠʬʪ 

ʟʘʟʚʠʯʘʡ ʧʦʜʘʥʦ ʥʘ ʙʽʣʦʤʫ ʘʙʦ ʩʚʽʪʣʦʤʫ ʪʣʽ, ʷʢ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʜʘʥʴ ʽʥʰʠʭ ʪʠʧʽʚ. ʇʨʦʪʝ ʯʘʩʪʦ ʚ ʛʦʥʠʪʚʽ ʟʘ ʷʩʢʨʘʚʽʩʪʶ ʡ ʝʩʪʝʪʠʯʥʦʶ 

ʝʢʩʧʨʝʩʠʚʥʽʩʪʶ ʞʫʨʥʘʣʴʥʦʾ ʰʧʘʣʴʪʠ ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ ʨʦʟʤʽʱʫʶʪʴ ʟʚʝʨʭʫ 

ʜʝʪʘʣʽʟʦʚʘʥʦʾ ʽʣʶʩʪʨʘʮʽʾ ʯʠ ʬʦʪʦʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʟʚʦʜʠʪʴ ʥʘʥʽʚʝʮʴ ʯʠʪʘ-

ʙʝʣʴʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ. ʗʢ ʥʘʤʘʛʘʥʥʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʝʬʝʢʪʫ ʟʤʽʰʫʚʘʥʥʷ 

ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ʟ ʬʦʥʦʤ ʧʦʧʫʣʷʨʥʠʤ ʩʪʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʧʽʜʩʚʽʯʫʚʘʥʥʷ ʪʝʢʩʪʫ ʡ ʦʙʚʽʜʦʢ ʽ ʪʽʥʝʡ, ʱʦ ʥʝ ʜʘʻ ʧʦʪʨʽʙʥʦʛʦ ʝʬʝʢʪʫ, 

ʦʩʢʽʣʴʢʠ ʧʦʜʽʙʥʝ ʚʠʜʽʣʝʥʥʷ ʩʧʨʠʷʻ ʚʽʜʚʦʣʽʢʘʥʥʶ ʯʠʪʘʮʴʢʦʾ ʫʚʘʛʠ ʚʽʜ ʩʝ-

ʤʘʥʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʞʫʨʥʘʣʽʩʪʩʴʢʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʨʝʪʠʥʠ ʅʇɾ ʙʫʢʚʠʮʴ (ʟʘʚʚʠʰʢʠ  

ʫ 3 ï 4 ʨʷʜʢʠ) ʚ ʦʩʥʦʚʥʦʤʫ ʪʝʢʩʪʽ ï ʷʢ ʝʣʝʤʝʥʪʫ ʘʢʮʝʥʪʫʚʘʥʥʷ ʫʚʘʛʠ 

ʯʠʪʘʯʘ. 

ʇʦʣʷ ʚ ʩʫʯʘʩʥʠʭ ʅʇɾ ʻ ʥʝʚʝʣʠʢʠʤʠ: ʚʽʜ 10 ʜʦ 35 ʤʤ ʪʘ ʚ ʧʝʨʝ-

ʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʚʠʧʫʩʢʽʚ ʤʘʶʪʴ ʩʪʘʥʜʘʨʪʥʝ ʩʧʽʚʚ̔ʜʥʦʰʝʥʥʷ: 2:3:4:6 [16]. 

ɺʠʥʷʪʢʦʤ ʻ ʣʠʰʝ ʨʦʟʛʦʨʪʢʠ, ʥʘ ʷʢʠʭ ʽʣʶʩʪʨʘʮʽʾ ʨʦʟʤʽʱʝʥʦ ʧʽʜ ʦʙʨʽʟ,  

ʱʦ ʤʘʻ ʤʽʩʮʝ ʤʘʡʞʝ ʚ ʢʦʞʥʦʤʫ ʚʠʧʫʩʢʫ ʙʫʜʴ-ʷʢʦʛʦ ʞʫʨʥʘʣʴʥʦʛʦ ʚʠʜʘʥʥʷ. 

ʂʦʤʧʦʟʠʮʽ ʁ ʅʇɾ ʦʨʛʘʥʽʟʦʚʘʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʚʠʜʘʥʥʷ, 

ʥʘʩʘʤʧʝʨʝʜ, ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʚʠʙʽʨʢʦʚʦʛʦ ʯʠʪʘʥʥʷ. ʊʦʤʫ ʡʦʛʦ ʢʦʥʪʝʥʪ 

ʨʦʟʤʽʱʫʪʁʴ ʥʘ ʰʧʘʣʴʪʘʭ ʪʘʢ, ʘʙʠ ʨʝʘʣʽʟʫʚʘʪʠ ʧʦʚʥʦʮʽʥʥʝ ʨʦʟʫʤʽʥʥʷ 

ʚʤʽʩʪʫ ʦʢʨʝʤʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʙʣʦʢʽʚ. ʂʦʞʥʦʛʦ ʟ ʥʠʭ ʫ ʥʦʤʝʨʽ ʤʘʻ ʩʧʨʠʡ-

ʤʘʪʠ ʯʠʪʘʯ ʭʦʯ ʽ ʥʝ ʽʟʦʣʴʦʚʘʥʦ, ʘʣʝ ʩʘʤʦʩʪʽʡʥʦ. 

ʊʝ ʩʘʤʝ ʩʪʦʩʫʻʪʴʩʷ ʬʦʨʤʘʪʫ ʽʣʶʩʪʨʘʮʽʡ (ʤʘʡʞʝ ʫ ʚʩʽʭ ʚʠʧʫʩʢʘʭ  

 ̒ ʽʣʶʩʪʨʘʮʽʾ ʥʘ ʨʦʟʛʦʨʪʢʫ, ʩʪʦʨʽʥʢʘ ʩʢʣʘʜʘʥʥʷ, ʢʦʣʦʥʢʦʚʽ, ʜʝʢʦʨʘʪʠʚʥʽ)  

ʪʘ ʾʭʥʴʦʾ ʪʝʭʥʽʢʠ ʚʠʢʦʥʘʥʥʷ. 

ʋ ʜʠʟʘʡʥʽ ʅʇɾ, ʷʢ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʽʥʰʦʤʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ, ʜʦʪʨʠ-

ʤʫʶʪʴʩʷ ʦʜʥʦʛʦ ʟ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ: ʧʨʦʟʦʨʦʛʦ ï ʮʝ ʥʝʧʦʤʽʪʥʠʡ ʜʠʟʘʡʥ, ʷʢʠʡ 

ʥʝ ʧʨʠʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ, ʡʦʛʦ ʦʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ï ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʟʫʩʠʣʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʧʽʜ ʯʘʩ ʯʠʪʘʥʥʷ ʚʠʜʘʥʥʷ; ʪʦʛʦ, ʱʦ ʩʪʚʦʨʶʻ 

ʥʘʩʪʨʽʡ, ï ʮʝ ʜʠʟʘʡʥ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʜʠʟʘʡʥʝʨ ʩʪʚʦʨʶʻ ʘʪʤʦʩʬʝʨʫ  

 ̔çʚʠʙʫʜʦʚʫʻ ʜʣʷ ʯʠʪʘʯʘ ʩʮʝʥʫè. ɺʦʜʥʦʯʘʩ ʜʠʟʘʡʥʝʨ ʤʘʻ çʧʽʜʭʦʧʣʶʚʘʪʠ 

ʪʘ ʨʦʟʚʠʚʘʪʠ ʽʜʝʾ ʘʚʪʦʨʘè. ʋʩʽ ʨʦʟʛʣʷʥʫʪʽ ʚʠʧʫʩʢʠ ʅʇɾ ʤʘʶʪʴ ʪʦʡ ʜʠ-

ʟʘʡʥ, ʱʦ ʩʪʚʦʨʶʻ ʥʘʩʪʨʽʡ. 

 

3.2. ʈʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʜʨʫʢʦʚʘʥʦʛʦ 

ʞʫʨʥʘʣʴʥʦʛʦ ʚʠʜʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʫʣʴʥʦʾ ʩʽʪʢʠ 

 

3.2.1. ɸʥʘʣʽʟ ʥʘʷʚʥʦʛʦ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʘʢʝʪʫʚʘʥʥʷ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ 

 

ɽʪʘʧ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʤʘʢʝʪʘ ʻ ʦʜʥʠʤ ʟ̔ ʧʨʦʚʽʜʥʠʭ ʫ ʧʨʦʮʝʩʽ ʡʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʞʫʨʥʘʣʴʥʦʛʦ ʚʠʜʘʥʥʷ, ʚʽʥ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠ ʟʥʘʯʥʠʭ 

ʟʫʩʠʣʴ ʪʘ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʜʠʟʘʡʥʝʨʘ (ʨʝʜʘʢʪʦʨʘ ʘʙʦ ʽʥʰʦʛʦ ʚʠʢʦʥʘʚʮʷ 

ʮʽʻʾ ʬʫʥʢʮʽʾ). 



94 

ʇʨʦ̒ʢʪʫʚʘʥʥʷ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ ʟʘ ʨʽʟʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʪʘ ʟ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷʤ ʰʠʨʦʢʦʛʦ ʘʨʩʝʥʘʣʫ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʫʶʪʴ ʙʘʛʘʪʦ ʽʥʦʟʝʤʥʠʭ  

ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʘʚʪʦʨʽʚ [21 ï 24; 27 ï 38]. 

ʇʦʩʣʽʜʦʚʥʠʢʠ ʢʦʤʧʦʟʠʮʽʡʥʦ-ʛʨʘʬʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʜʘʥʴ ɯʚʘʥʦʚ ɺ. ʌ. [6], ʂʨʘʡʥʽʢʦʚʘ ʊ. ʉ. [9]) ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʝʨʝʭʦʜʽ ʚʽʜ 

çʟʤʽʩʪʫ ʜʦ ʬʦʨʤʠè. ɿʘ ʾʭʥʴʦʶ ʪʝʦʨʽʻʶ, ʢʦʤʧʦʟʠʮʽʡʥʘ ʯʘʩʪʠʥʘ ï  

ʮʝ ʧʨʦʮʝʩ ʧʣʘʥʫʚʘʥʥʷ ʥʦʤʝʨʘ, ʘ ʛʨʘʬʽʯʥʘ ï ʩʭʝʤʘ ʰʨʠʬʪʦʚʦʛʦ ʡ ʽʣʶ-

ʩʪʨʘʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ.  

ɼʣʷ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʮʽʣʽʩʥʦʛʦ ʪʘ ʛʘʨʤʦʥʽʯʥʦʛʦ ʚʠʜʘʥʥʷ ʧʨʦʧʦʥʫʶʪʴ 

ʨʽʟʥʽ ʤʦʜʝʣʽ. ʊʘʢ, ʫ [6] ʟʘʟʥʘʯʝʥʦ:  

ʦʧʠʩʦʚʘ ʤʦʜʝʣʴ ï ʮʝ ʨʷʜ ʧʨʘʚʠʣ, ʫ ʷʢʠʭ ʟʘʢʨʽʧʣʝʥʦ ʩʠʩʪʝʤʫ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʽ ʛʨʘʬʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʠʜʘʥʥʷ; 

ʬʽʟʠʯʥʘ ʤʦʜʝʣʴ ʪʘʢʦʞ ʻ ʩʠʩʪʝʤʦʶ ʢʦʤʧʦʟʠʮʽʡʥʦ-ʛʨʘʬʽʯʥʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʚʠʜʘʥʥʷ, ʘʣʝ ʟʘʢʨʽʧʣʝʥʦʶ ʚ ʛʨʘʬʽʮʽ ʧʫʙʣʽʢʘʮʽʾ ʧʦʩʪʽʡʥʠʭ ʨʦʟʜʽʣʽʚ, 

ʫ ʨʦʟʢʣʘʜʽ ʰʨʠʬʪʽʚ ʪʘ ʽʥʰʠʭ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʢʦʤʧʣʝʢʪʽʚ ʩʪʘʥʜʘʨʪ-

ʥʠʭ ʤʘʢʝʪʽʚ ʨʽʟʥʠʭ ʩʪʦʨʽʥʦʢ ʩʢʣʘʜʘʥʥʷ (ʉʉ), ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʟʜʽʡʩʥʶʪʁʴ 

ʚʠʧʫʩʢ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʠʜʘʥʥʷ. ʇʦʨʽʚʥʷʥʦ ʟ ʦʧʠʩʦʚʦʶ, ʬʽʟʠʯʥʘ ʤʦʜʝʣʴ 

ʤʘʻ ʞʦʨʩʪʢʽʰʫ ʢʦʥʩʪʨʫʢʮʽʶ. ɼʣʷ ʾʾ ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʪʨʽʙʝʥ ʜʝʪʘʣʴʥʽʰʠʡ 

ʘʥʘʣʽʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʦʚʝʜʽʥʢʠ ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʦʙô̒ʢʪʘ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ ʧʨʘʮʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʦʤʧʦʟʠʮʽʡʥʦ-

ʛʨʘʬʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʜʨʫʢʦʚʘʥʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʴ 

ʘʚʪʦʨʦʤ ʚʠʟʥʘʯʝʥʦ ʟʘʛʘʣʴʥʽ ʝʪʘʧʠ ʤʝʪʦʜʠʢʠ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʪʘʢʠʭ ʚʠʜʘʥʴ, 

ʘ ʩʘʤʝ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ ʚʠʜʘʥʥʷ (ʚʠʜʫ ʪʘ ʪʠʧʫ ʚʠʜʘʥʥʷ, 

ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ, ʤʝʪʠ, ʬʦʨʤʠ ʚʠʧʫʩʢʫ, ʧʝʨʽʦʜʠʯʥʦʩʪʽ, ʫʟʘʛʘʣʴʥʝʥʠʭ 

ʚʠʤʦʛ ʜʦ ʢʦʥʪʝʥʪʫ ʪʘ ʜʠʟʘʡʥʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʦʬʦʨʤʣʝʥʥʷ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʠʨʘʞʫ ʪʘ ʢʘʥʘʣʽʚ ʟʙʫʪʫ ʪʦʱʦ). 

2. ɺʠʟʥʘʯʝʥʥʷ ʤʘʢʨʦʩʪʨʫʢʪʫʨʠ ʚʠʜʘʥʥʷ (ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʚʠʜʘʥʥʷ: 

ʥʘʟʚ ʨʫʙʨʠʢ (ʟʤʽʩʪʦʚʠʭ ʥʘʧʨʷʤʽʚ) ʪʘ ʧʽʜʨʫʙʨʠʢ (ʟʘ ʧʦʪʨʝʙʠ), ʟʤʽʩʪʫ ʚʠ-

ʧʫʩʢʫ, ʢʦʥʢʨʝʪʠʟʘʮʽʷ ʚʠʤʦʛ ʜʦ ʧʽʜʙʦʨʫ ʢʦʥʪʝʥʪʫ ʪʦʱʦ). 

3. ʈʦʟʨʦʙʣʝʥʥʷ (ʬʦʨʤʫʚʘʥʥʷ) ʢʦʥʪʝʥʪʫ (ʪʝʢʩʪʦʚʦʛʦ ʪʘ ʛʨʘʬʽʯʥʦʛʦ) 

ʚʠʧʫʩʢʫ, ʟʦʢʨʝʤʘ ʡ ʧʦʯʘʪʢʦʚʝ ʨʝʜʘʢʪʦʨʩʴʢʝ ʦʧʨʘʮʶʚʘʥʥʷ ʢʦʥʪʝʥʪʫ. 

4. ʄʘʢʝʪʫʚʘʥʥʷ ï ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʤʘʢʝʪʘ ʚʠʧʫʩʢʫ (ʨʦʟʨʦʙʣʝʥʥʷ ʚʘʨʽʘ-

ʪʠʚʥʠʭ ʤʘʢʝʪʽʚ ʜʣʷ ʪʠʧʦʚʠʭ ʨʦʟʛʦʨʪʦʢ (ʪʘ/ʘʙʦ ʉʉ) ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʣʦʢʫ  
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ʡ ʦʙʢʣʘʜʠʥʢʠ). ʉʢʣʘʜʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ ʚʝʨʩʪʘʥʥʷ 

ʚʠʜʘʥʥʷ  ̔ʚʠʜʘʚʥʠʯʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʚʠʧʫʩʢ. 

5. ɺʝʨʩʪʘʥʥʷ ʨʦʟʛʦʨʪʦʢ (ʪʘ/ʘʙʦ ʉʉ) ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʣʦʢʫ ʡ ʦʙʢʣʘ-

ʜʠʥʢʠ ʤʘʢʝʪʘ. 

6. ʂʽʥʮʝʚʘ ʨʝʜʘʢʪʦʨʩʴʢʘ ʧʝʨʝʚʽʨʢʘ ʪʘ ʢʦʨʝʢʪʫʨʘ ʟʚʝʨʩʪʘʥʦʛʦ ʤʘʢʝ-

ʪʘ, ʫʩʫʥʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʧʦʤʠʣʦʢ (ʯʠʩʪʦʚʝ ʚʝʨʩʪʘʥʥʷ). 

7. ʂʽʥʮʝʚʝ ʜʦʜʨʫʢʘʨʩʴʢʝ ʦʙʨʦʙʣʝʥʥʷ ʤʘʢʝʪʘ ʪʘ ʧʝʨʝʚʽʨʢʘ ʥʘ ʚʽʜʧʦ-

ʚʽʜʥʽʩʪʴ ʫʤʦʚʘʤ ʜʨʫʢʫʚʘʥʥʷ. 

8. ɿʙʝʨʝʞʝʥʥʷ ʬʘʡʣʫ ʤʘʢʝʪʘ ʫ ʚʠʭʽʜʥʦʤʫ ʬʦʨʤʘʪʽ ʪʘ ʧʝʨʝʜʘʚʘʥʥʷ 

ʥʘ ʜʨʫʢʫʚʘʥʥʷ. 

ʅʘ ʞʘʣʴ, ʫ ʨʦʙʦʪʘʭ ʧʦʩʣʽʜʦʚʥʠʢʽʚ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʥʝ ʚʠʷʚʣʝʥʦ ʯʽʪ-

ʢʦʛʦ ʚʟʘʻʤʦʟʚô̫ʟʢʫ ʪʘ ʩʠʩʪʝʤʠ ʩʧʽʚʚ̔ʜʥʦʰʝʥʥʷ ʤʽʞ ʤʦʞʣʠʚʠʤʠ ʟʥʘʯʝʥ-

ʥʷʤʠ ʢʦʤʧʦʟʠʮʽʡʥʠʭ  ̔ʛʨʘʬʽʯʥʠʭ ʤʦʜʝʣʝʡ. 

ʅʘʪʦʤʽʩʪʴ, ʫ ʨʦʙʦʪʘʭ ʧʨʦʚʽʜʥʠʭ ʩʫʯʘʩʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʫʯʝʥʠʭ 

(ʉʝʥʴʢʽʚʩʴʢʦʛʦ ɺ. ʄ., ʂʫʜʨʷʰʦʚʦʾ ɸ. ɺ., ʇʽʭʘ ɯ. ɺ., ʃʠʪʦʚʯʝʥʢʦ ʅ. ʄ. [19; 

23; 39],  ʉʝʣʴʤʝʥʩʴʢʦʾ ɿ. ʄ. [17; 18]; ʇʦʣʭ̔ʠ ʃ. ʗ. [15] ʪʘ ʽʥ.) ʫʚʘʛʫ 

ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʢʦʥʢʨʝʪʥʠʭ (ʟʜʝʙʽʣʴʰʦʛʦ ʪʝʭʥʽʯʥʠʭ) ʧʘʨʘʤʝʪʨʘʭ ʜʨʫʢʦ-

ʚʘʥʠʭ ʚʠʜʘʥʴ, ʤʽʞ ʷʢʠʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʦʟʚô̫ʟʦʢ, ʪʘ ʬʦʨʤʘʣʽʟʦʚʘʥʦ 

ʚʠʟʥʘʯʝʥʦ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʚʠʜʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ, ʪʝʦʨʽʾ ʛʨʘʬʽʚ ʪʘ ʽʥʰʠʭ 

ʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ.  

ʇʨʦʪʝ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʦʩʫʶʪʴʩʷ ʢʥʠʞʢʦʚʠʭ ʚʠʜʘʥʴ, 

ʪʦʙʪʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʩʧʝʮʠʬʽʢʫ ʩʫʯʘʩʥʠʭ ʞʫʨʥʘʣʴʥʠʭ ʚʠʜʘʥʴ. 

ʊʘʢʦʞ ʻ ʨʷʜ ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʦʬʦʨʤ-

ʣʝʥʥʷ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ: ʟʘʛʦʣʦʚʢʠ, ʦʙʢʣʘʜʠʥʢʠ ʪʦʱʦ [28; 30; 35]. ʗʢʽ 

ʟʦʩʝʨʝʜʞʫʶʪʴ ʫʚʘʛʫ ʥʘ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʘʭ ʢʦʤʧʦʟʠʮʽʡʥʦ-ʛʨʘʬʽʯʥʦʛʦ 

ʦʬʦʨʤʣʝʥʥʷ, ʜʘʶʪʴ ʾʤ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʘ ʟʜʽʡʩʥʶʶʪʴ ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ, 

ʧʦʜʘʶʪʴ ʩʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʫʩʝʨʝʜʠʥʽ ʢʦʤʧʣʝʢʩʫ ʪʘ ʱʦʜʦ 

ʪʝʢʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʋ ʩʠʪʫʘʮʽʾ ʚʽʜʩʫʪʥʦʩʪʽ ʪʝʦʨʝʪʠʯʥʦʾ ʦʩʥʦʚʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪ-

ʨʽʚ ʞʫʨʥʘʣʴʥʦʛʦ ʚʠʜʘʥʥʷ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʤʘʢʝʪʘ ʥʘʜʘʣʽ 

ʚʠʢʦʨʠʩʪʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʤʘʢʝʪʽʚ ʚʠʧʫʩʢʽʚ ʩʫʯʘʩʥʠʭ ʅʇɾ, ʤʝʪʦʜ 

ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. 
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3.2.2. ɺʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʤʘʢʝʪʘ 

ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʭ ʞʫʨʥʘʣʽʚ 

 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ [9; 15; 16; 27; 28] ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʽ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ ʤʘʢʝʪʽʚ ʩʫʯʘʩʥʠʭ ʅʇɾ 

ʚʠʟʥʘʯʝʥʦ ʚʩʶ ʩʫʢʫʧʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʪʘʢʦʛʦ ʚʠʜʫ ʚʠʜʘʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʧʘʨʘʤʝʪʨʠ ʡʦʛʦ ʤʘʢʝʪʘ. ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʤʘʢʝʪʽʚ ʚʠʧʫʩʢʽʚ 

ʩʫʯʘʩʥʠʭ ʅʇɾ ʘʚʪʦʨʦʤ ʫʩʫʥʫʪʦ ʩʠʥʦʥʽʤʽʯʥʽ ʟʙʽʛʠ, ʧʘʨʘʤʝʪʨʠ, ʱʦ ʥʝ ʻ ʽʥ-

ʬʦʨʤʘʪʠʚʥʠʤʠ (ʢʦʣʴʦʨʦʚʽʩʪʴ ʦʙʢʣʘʜʠʥʢʠ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʣʦʢʫ, ʪʠʧ 

ʦʙʢʣʘʜʠʥʢʠ ï ʫ ʚʩʽʭ ʩʫʯʘʩʥʠʭ ʅʇɾ ʻ ʦʜʥʘʢʦʚʠʤʠ)  ̔ ʧʦʜʘʥʦ ʢʽʥʮʝʚʠʡ 

ʧʝʨʝʣʽʢ ʧʘʨʘʤʝʪʨʽʚ ʩʫʯʘʩʥʠʭ ʅʇɾ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʙʫʜʦʚʫ ʤʘʢʝʪʘ ʮʦɹʛʦ 

ʪʠʧʫ ʜʨʫʢʦʚʘʥʦʛʦ ʚʠʜʘʥʥʷ, ʘ ʩʘʤʝ: 

ʪʝʤʘ ʚʠʧʫʩʢʫ (p1); 

ʦʙʩʷʛ ʚʠʧʫʩʢʫ (p2); 

ʢʽʣʴʢʽʩʪʴ ʨʫʙʨʠʢ (p3); 

ʧʦʩʪʽʡʥʽʩʪʴ ʨʫʙʨʠʢ (p4); 

ʢʽʣʴʢʽʩʪʴ ʩʪʘʪʝʡ ʫ ʨʫʙʨʠʮʽ/ʚʠʧʫʩʢʫ (p5);  

ʬʦʨʤʘʪ ʉʉ  ̔ʨʦʟʤʽʨʠ ʧʦʣʽʚ (p6); 

ʢʦʤʧʦʟʠʮʽʷ ʦʬʦʨʤʣʝʥʥʷ ʟʤʽʩʪʫ (p7); 

ʢʦʤʧʦʟʠʮʽʷ ʦʬʦʨʤʣʝʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʨʝʜʢʦʣʝʛʽʶ ʪʘ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ ʚʠʧʫʩʢʫ (p8); 

ʢʦʤʧʦʟʠʮʽʾ ʪʠʧʦʚʠʭ ʩʪʦʨʽʥʦʢ  ̔ʨʦʟʛʦʨʪʦʢ ʩʪʘʪʝʡ/ʨʫʙʨʠʢ (p9); 

ʬʦʨʤʘʪʠ ʽʣʶʩʪʨʘʮʽʡ (ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʣʦʢʫ) (p10); 

ʪʝʭʥʽʢʘ ʪʘ ʩʪʠʣʴ ʚʠʢʦʥʘʥʥʷ ʽʣʶʩʪʨʘʮʽʡ (p11); 

ʰʨʠʬʪʦʚʝ ʦʬʦʨʤʣʝʥʥʷ ʟʘʛʦʣʦʚʢʽʚ ï çʪʠʪʫʣʴʥʦʛʦ ʰʨʠʬʪʫè (p12); 

ʰʨʠʬʪʦʚʝ ʦʬʦʨʤʣʝʥʥʷʤ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ï çʪʝʢʩʪʦʚʦʛʦ ʰʨʠʬʪʫè 

(p13); 

ʥʘʷʚʥʽʩʪʴ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʢʦʣʦʥʪʠʪʫʣʽʚ (p14); 

ʥʘʷʚʥʽʩʪʴ  ̔ ʚʠʜ ʜʦʜʘʪʢʦʚʠʭ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ (QR-ʢʦʜʽʚ, 

ʝʣʝʤʝʥʪʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʦʱʦ) (p15); 

ʬʦʨʤʘʪʠ ʧʦʜʘʥʥʷ ʨʝʢʣʘʤʠ (p16); 

ʢʦʤʧʦʟʠʮʽʾ ʦʬʦʨʤʣʝʥʥʷ ʨʝʢʣʘʤʠ (p17); 

ʢʦʤʧʦʟʠʮʽʷ ʦʬʦʨʤʣʝʥʥʷ ʦʙʢʣʘʜʠʥʢʠ (p18); 

ʩʭʝʤʘ ʚʝʨʩʪʘʥʥʷ ʦʙʢʣʘʜʠʥʢʠ (ʰʨʠʬʪʦʚʦʛʦ ʦʬʦʨʤʣʝʥʥʷ) (p19); 

ʪʝʭʥʽʢʘ ʪʘ ʩʪʠʣʴ ʭʫʜʦʞʥʴʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʦʙʢʣʘʜʠʥʢʠ (p20). 
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ʋʩʽ ʧʘʨʘʤʝʪʨʠ ʅʇɾ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʤʘʢʝʪ, ʫʪʚʦʨʶʶʪʴ 

ʤʥʦʞʠʥʫ: 

P = {p1, p2, é, pn},   (3.1) 

ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʤʘʢʝʪʘ ʅʇɾ, n = 20. 

 

ʋʩʽ ʚʠʟʥʘʯʝʥʽ ʧʘʨʘʤʝʪʨʠ ʅʇɾ (pn) ʧʝʚʥʦ  ʁ ʤʽʨʦ  ʁ ʟʫʤʦʚʣʶʶʪʴ 

ʧʘʨʘʤʝʪʨʠ ʡʦʛʦ ʤʘʢʝʪʘ (ʬʦʨʤʫ ʪʘ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʦʬʦʨʤʣʝʥʥʷ)  ̔ʻ ʚʟʘʻʤʦʧʦʚô̫ʟʘʥʠʤʠ: ʚʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʦʜʥʦʛʦ 

ʟ ʧʘʨʘʤʝʪʨʽʚ ʟʫʤʦʚʣʶʻ ʥʘʙʽʨ ʧʝʚʥʠʭ ʟʥʘʯʝʥʴ ʽʥʰʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʷʤʦ 

(ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʟʚô̫ʟʦʢ) ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ (ʯʝʨʝʟ ʚʧʣʠʚ ʥʘ ʽʥʰʠʡ ʧʘʨʘ-

ʤʝʪʨ, ʷʢʠʡ, ʩʚʦʻʁ  ʯʝʨʛʦ ,ʁ ʧʦʚô̫ʟʘʥʦ ʟ ʧʝʨʰʠʤ). 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚô̫ʟʢʫ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʅʇɾ, ʪʦʙʪʦ  

ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʚʧʣʠʚʫ ʟʥʘʯʝʥʴ ʢʦʞʥʦʛʦ ʟ ʧʘʨʘʤʝʪʨʽʚ ʅʇɾ ʥʘ ʽʥʰʽ, 

ʪʦʙʪʦ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʷʢʽ ʟ ʧʘʨʘʤʝʪʨʽʚ ʻ ʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʪʘ ʧʦʪʨʝ-

ʙʫʶʪʴ ʫʨʘʭʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʨʦ̒ʢʪʫʚʘʥʥ ̫ʤʘʢʝʪʘ ʥʘʡʧʝʨʝh, ʚʠʢʦʨʠʩʪʘʥʦ 

ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʝʢʩʧʝʨʪʽʚ ï ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʠʜʘʚʥʠʮʪʚ, ʱʦ ʚʠʧʫʩʢʘʶʪʴ 

ʧʦʧʫʣʷʨʥʽ ʩʫʯʘʩʥʽ ʅʇɾ, ʘ ʩʘʤʝ ʤʝʪʦʜ ʧʦʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ (ʷʢʠʡ 

ʫʚʘʞʘʁʪʴ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟ̔ ʤʝʪʦʜʽʚ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ).  

ʂʦʞʥʦʤʫ ʟ 10 ʝʢʩʧʝʨʪʽʚ (ʘ = 10) ʧʨʦʧʦʥʫʚʘʣʠ ʚ̔ ʜʧʦʚʽʩʪʠ ʥʘ ʟʘʧʠ-

ʪʘʥʥʷ: çʏʠ ʟʤʽʥʠʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ pi ʚ ʨʘʟʽ ʟʤʽʥʝʥʥʷ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʘ pj ʧʽʜ ʯʘʩ ʧʨʦʢ̒ʪʫʚʘʥʥ ̫ʤʘʢʝʪʘ ʅʇɾ?è 

ʅʘ ʦʩʥʦʚʽ ʤʘʪʨʠʮʴ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʫʩʽʭ ʝʢʩʧʝʨʪʽʚ ʧʦʙʫʜʦʚʘʥʦ 

ʤʘʪʨʠʮʶ ʯʘʩʪʦʪ ʧʝʨʝʚʘʛ ʝʢʩʧʝʨʪʽʚ (ɺij) (ʪʘʙʣ. 3.1), ʝʣʝʤʝʥʪ ʷʢʦʾ (bij) 

ʚʠʟʥʘʯʘʪʁɹ  ʟʘ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ: 

 

bij=В p
ij
ka

k=1 , (3.2) 

ʜʝ k ï ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʝʢʩʧʝʨʪʘ. 

 

ɺʦʜʥʦʯʘʩ, ʫʚʘʞʘʣʠ, ʱʦ ʟʚô̫ʟʢʠ ʤʽʞ ʜʝʷʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʅʇɾ 

ʙʫʜʝ ʩʣʘʙʢʦ ,ʁ ʷʢʱʦ ʯʘʩʪʦʪʘ ʧʝʨʝʚʘʛ ʝʢʩʧʝʨʪʽʚ ʫ ʮʽʡ ʧʘʨʽ ʙʫʣʘ ʥʠʞʯʦʶ  

ʟʘ 5, ʪʦʙʪʦ ʾʾ ʝʢʩʧʝʨʪʠ ʟʘʟʥʘʯʘʣʠ ʚʢʨʘʡ ʨʽʜʢʦ. ʋʩʽ ʽʥʰʽ ʟʥʘʯʝʥʥʷ ʧʝʨʝʚʘʛ 

ʝʢʩʧʝʨʪʽʚ ʫʚʘʞʘʣʠ ʧʦʟʠʪʠʚʥʠʤʠ ʪʘ ʪʘʢʠʤʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʪʽʩʥʠʡ ʟʚô̫ʟʦʢ 

ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ. 

 



 

9
8
 

ʊʘʙʣʠʮʷ 3.1 

 

ʄʘʪʨʠʮʷ ʯʘʩʪʦʪ ʧʝʨʝʚʘʛ ʝʢʩʧʝʨʪʽʚ (ɺij) 

 

bi/bj b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15 b16 b17 b18 b19 b20 

b1 ï 10 8 4 5 6 6 5 7 9 10 7 6 5 7 3 3 10 9 9 

b2 0 ï 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 

b3 0 0 ï 6 7 8 9 6 7 3 2 3 1 7 0 1 1 0 1 0 

b4 0 0 7 ï 9 2 10 4 4 1 0 3 1 6 4 1 1 0 1 1 

b5 0 9 8 7 ï 8 9 3 8 7 2 5 7 2 0 6 2 1 0 0 

b6 0 7 3 2 7 ï 1 1 1 1 1 1 10 7 6 5 7 3 1 1 

b7 0 4 1 0 4 0 ï 1 0 1 1 1 0 0 0 0 0 6 1 1 

b8 0 8 7 2 8 0 0 ï 0 0 0 0 2 3 1 7 0 1 0 0 

b9 0 7 3 2 7 0 1 0 ï 1 0 1 0 3 1 6 10 7 6 5 

b10 0 3 2 3 3 2 0 0 1 ï 0 0 2 5 7 2 0 0 0 0 

b11 0 1 0 3 1 0 1 1 1 1 ï 1 10 7 6 5 2 3 1 7 

b12 0 7 2 5 7 2 1 1 1 0 0 ï 1 0 0 0 0 3 1 6 

b13 0 3 2 3 3 2 1 1 1 1 0 1 ï 0 0 0 2 5 7 2 

b14 0 10 7 6 5 10 0 7 0 1 1 7 0 ï 0 0 10 7 6 5 

b15 0 0 0 0 0 0 0 6 4 1 1 6 4 0 ï 0 0 4 1 1 

b16 0 2 3 1 7 2 0 2 0 6 2 2 0 0 0 ï 0 0 6 2 

b17 0 0 3 1 6 0 7 2 1 2 5 7 2 0 0 0 ï 6 5 7 

b18 0 2 5 7 2 2 3 2 1 2 3 3 2 1 7 0 1 ï 1 1 

b19 0 10 7 6 5 10 5 10 0 7 6 5 10 1 6 4 1 0 ï 1 

b20 0 0 0 0 0 0 0 0 0 0 0 0 0 7 2 0 0 10 10 ï 
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ʅʘ ʦʩʥʦʚʽ ʤʘʪʨʠʮʽ ʯʘʩʪʦʪ ʧʝʨʝʚʘʛ ʝʢʩʧʝʨʪʽʚ (ɺij) ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚʦ-

ʚʽʩʪʴ ʧʘʨʘʤʝʪʨʘ ʥʘ ʚʩʽ ʽʥʰʽ (ʪʘʙʣ. 3.2) ʪʘ ʦʙô̒ʜʥʘʥʦ ʾʭ ʫ ʛʨʫʧʠ. 

 

ʊʘʙʣʠʮʷ 3.2 

 

ɻʨʫʧʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʘʢʝʪʘ ʅʇɾ ʟʘ ʾʭʥʽʤ ʚʧʣʠʚʦʤ 

 

ʉʫʤʠ ʯʘʩʪʦʪ 

ʧʝʨʝʚʘʛ 

ʝʢʩʧʝʨʪʽʚ 

ʇʘʨʘʤʝʪʨʠ ʤʘʢʝʪʘ ʅʇɾ 

1-ʰʘ ʛʨʫʧʘ 

ʪʝʤʘ ʚʠʧʫʩʢʫ (p1) 

ʬʦʨʤʘʪ ʉʉ  ̔ʨʦʟʤʽʨʠ ʧʦʣʽʚ (p6) 

ʢʦʤʧʦʟʠʮʽʾ ʪʠʧʦʚʠʭ ʩʪʦʨʽʥʦʢ ʪʘ ʨʦʟʛʦʨʪʦʢ ʩʪʘʪʝʡ/ʨʫʙʨʠʢ (p9) 

2-ʛʘ ʛʨʫʧʘ 

ʰʨʠʬʪʦʚʝ ʦʬʦʨʤʣʝʥʥʷ ʟʘʛʦʣʦʚʢʽʚ ï çʪʠʪʫʣʴʥʦʛʦ ʰʨʠʬʪʫè (p12) 

ʰʨʠʬʪʦʚʝ ʦʬʦʨʤʣʝʥʥʷʤ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ï çʪʝʢʩʪʦʚʦʛʦ ʰʨʠʬʪʫè 

(p13) 

ʬʦʨʤʘʪʠ ʽʣʶʩʪʨʘʮʽʡ (ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʣʦʢʫ) (p10) 

ʪʝʭʥʽʢʘ ʪʘ ʩʪʠʣʴ ʚʠʢʦʥʘʥʥʷ ʽʣʶʩʪʨʘʮʽʡ (p11) 

ʢʦʤʧʦʟʠʮʽʷ ʦʬʦʨʤʣʝʥʥʷ ʦʙʢʣʘʜʠʥʢʠ (p18) 

3-ʪ ̫ʛʨʫʧʘ 

ʰʨʠʬʪʦʚʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʦʙʢʣʘʜʠʥʢʠ (p19) 

ʪʝʭʥʽʢʘ ʪʘ ʩʪʠʣʴ ʭʫʜʦʞʥʴʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʦʙʢʣʘʜʠʥʢʠ (p20) 

ʢʽʣʴʢʽʩʪʴ ʨʫʙʨʠʢ (p3) 

ʥʘʷʚʥʽʩʪʴ  ̔ ʚʠʜ ʜʦʜʘʪʢʦʚʠʭ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ (QR-ʢʦʜʽʚ, 

ʝʣʝʤʝʥʪʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʦʱʦ) (p15) 

4-ʪʘ ʛʨʫʧʘ 

ʢʦʤʧʦʟʠʮʽʷ ʦʬʦʨʤʣʝʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʨʝʜʢʦʣʝʛʽʶ ʪʘ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ ʚʠʧʫʩʢʫ (p8) 

ʧʦʩʪʽʡʥʽʩʪʴ ʨʫʙʨʠʢ (p4) 

ʢʦʤʧʦʟʠʮʽʷ ʦʬʦʨʤʣʝʥʥʷ ʟʤʽʩʪʫ (p7) 

ʥʘʷʚʥʽʩʪʴ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʢʦʣʦʥʪʠʪʫʣʽʚ (p14) 

ʬʦʨʤʘʪʠ ʧʦʜʘʥʥʷ ʨʝʢʣʘʤʠ (p16) 

5-ʪʘ ʛʨʫʧʘ 

ʢʦʤʧʦʟʠʮʽʾ ʦʬʦʨʤʣʝʥʥʷ ʨʝʢʣʘʤʠ (p17) 

ʦʙʩʷʛ ʚʠʧʫʩʢʫ (p2) 

ʢʽʣʴʢʽʩʪʴ ʩʪʘʪʝʡ ʫ ʨʫʙʨʠʮʽ/ʚʠʧʫʩʢʫ (p5) 

 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʛʦʜʞʝʥʦʩʪʽ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ ʨʦʟʨʘʭʦʚʘʥʦ ʤʘʢʩʠ-

ʤʘʣʴʥʝ ʚʣʘʩʥʝ ʯʠʩʣʦ ʤʘʪʨʠʮʽ ɺij (ɚmax), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ 

ʥʘʜʘʥʠʭ ʝʢʩʧʝʨʪʘʤʠ ʩʫʜʞʝʥʴ. ɺʦʜʥʦʯʘʩ ʽʥʜʝʢʩ ʧʦʛʦʜʞʝʥʦʩʪʽ ʥʘ ʫʟʘʛʘʣʴ-

ʥʝʥʽʡ ʤʘʪʨʠʮʽ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ ɺij ʩʪʘʥʦʚʠʚ 0,89. ʆʙʯʠʩʣʝʥʝ ʟʥʘʯʝʥʥʷ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʛʦʜʞʝʥʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. 
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3.2.3. ʄʝʪʦʜʠʢʘ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʤʘʢʝʪʘ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʭ 

ʞʫʨʥʘʣʽʚ 

 

ɯʟ ʤʝʪʦʶ ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ  

ʡ ʦʢʨʝʩʣʝʥʥʷ ʡʦʛʦ ʤʝʞ  ̔ʤʽʩʮʷ ʚ ʧʨʦʮʝʩʽ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʜʨʫʢʦʚʘʥʠʭ ʧʝʨʽʦ-

ʜʠʯʥʠʭ ʚʠʜʘʥʴ, ʚʠʟʥʘʯʝʥʦ ʧʨʠʥʮʠʧʦʚʽ ʧʦʣʦʞʝʥʥʷ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʙʫʜʝ 

ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʤʘʢʝʪʘ ʅʇɾ. 

1. ʈʦʟʛʣʷʜʘʪʁʴ ʚʠʧʘʜʦʢ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʧʝʚʥʦʛʦ (ʥʘʩʪʫʧʥʦʛʦ ʘʙʦ ʧʝʨ-

ʰʦʛʦ) ʚʠʧʫʩʢʫ ʢʦʥʢʨʝʪʥʦʛʦ, ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ, ʟʛʽʜʥʦ ʽʟ ʯʠʥʥʠʤ ʟʘʢʦʥʦʜʘʚ-

ʩʪʚʦʤ (ʫ ʄʽʥʽʩʪʝʨʩʪʚʽ ʶʩʪʠʮʽ ʾʘʙʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʶʩʪʠʮʽ)ʾ, 

ʅʇɾ, ʷʢʠʡ ʫʞʝ ʤʘʻ ʦʧʠʩʦʚʫ ʤʦʜʝʣʴ, ʪʦʙʪʦ ʚʠʟʥʘʯʝʥʦ ʢʦʥʮʝʧʮʽ ʁʚʠʜʘʥʥʷ 

(ʟʦʢʨʝʤʘ, ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ), ʡʦʛʦ ʮʽʣʴʦʚʫ ʘʫʜʠʪʦʨʽ,ʁ ʬʦʨʤʘʪ ʚʠʜʘʥ-

ʥʷ, ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʠʭʦʜʫ ʚʠʧʫʩʢʫ, ʘʨʭʽʪʝʢʪʦʥʽʢʫ ʚʠʜʘʥʥʷ (ʩʪʨʫʢʪʫʨʫ: ʥʘʟʚʠ 

ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʣʘʜʫ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʘʷʚʥʽʩʪʴ  ̔ʧʦʩʪʽʡʥʽʩʪʴ 

ʨʫʙʨʠʢ), ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʜʦ ʩʪʚʦʨʝʥʥʷ/ʧʽʜʙʦʨʫ ʪʝʢʩʪʦʚʦʛʦ ʪʘ ʛʨʘʬʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʨʝʢʣʘʤʥʫ ʩʪʨʘʪʝʛʽ,ʁ ʥʘʷʚʥʽʩʪʴ ʝʣʝʢʪʨʦʥʥʦʾ ʚʝʨʩʽʾ (ʦʥ- ʯʠ ʦʬ-

ʣʘʡʥ) ʘʙʦ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʦʱʦ. 

2. ʄʘʢʝʪ ʅʇɾ ʨʦʟʛʣʷʜʘʪʁʴ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʤʘʢʝʪʽʚ ʨʦʟʛʦʨʪʦʢ ʘʙʦ 

ʩʪʦʨʽʥʦʢ ʩʢʣʘʜʘʥʥʷ (ʉʉ), ʨʦʟʪʘʰʦʚʘʥʠʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʩʪʫ ʚʠʜʘʥʥʷ  

ʪʘ ʩʪʘʥʜʘʨʪʥʠʭ ʚʠʤʦʛ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʪʘʢʠʭ ʚʠʜʽʚ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ. 

3. ʆʜʠʥʠʮʝʶ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʻ ʤʘʢʝʪ ʪʠʧʦʚʦ ʾʨʦʟʛʦʨʪʢʠ ʘʙʦ ʩʪʦʨʽʥʢʘ 

ʩʢʣʘʜʘʥʥʷ (ʜʣʷ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʧʨʦʢ̒ʪʫʁʪʴ ʥʝʮʽʣʽʩʥʫ ʨʦʟʛʦʨʪʢʫ) ʅʇɾ. 

ɺʦʜʥʦʯʘʩ ʜʦʮʽʣʴʥʦ ʦʧʝʨʫʚʘʪʠ ʪʘʢʠʤʠ ʚʠʜʘʤʠ ʪʠʧʦʚʠʭ ʉʉ (ʘ ʪʘʢʦʞ  

ʨʦʟʛʦʨʪʦʢ, ʱʦ ʾʭ ʤʽʩʪʷʪʴ ʪʘ ʧʨʦʢ̒ʪʫʶʪʴ ʮʽʣʽʩʥʦ): 

ʧʦʯʘʪʢʦʚʘ (ʩʧʫʩʢʦʚʘ) ʉʉ ï ʧʝʨʰʘ ʪʝʢʩʪʦʚʘ ʘʙʦ ʟʤʽʰʘʥʘ ʩʪʦʨʽʥʢʘ 

ʚʠʜʘʥʥʷ ʯʠ ʡʦʛʦ ʯʘʩʪʠʥʠ; 

ʧʦʚʥʘ ʉʉ ï ʪʝʢʩʪʦʚʘ ʘʙʦ ʟʤʽʰʘʥʘ ʩʪʦʨʽʥʢʘ ʚʠʜʘʥʥʷ ʯʠ ʡʦʛʦ 

ʯʘʩʪʠʥʠ; 

ʢʽʥʮʝʚʘ ʉʉ ï ʦʩʪʘʥʥʷ ʪʝʢʩʪʦʚʘ ʘʙʦ ʤʽʰʘʥʘ ʩʪʦʨʽʥʢʘ ʚʠʜʘʥʥʷ  

ʯʠ ʡʦʛʦ ʯʘʩʪʠʥʠ, ʷʢʘ, ʟʘʟʚʠʯʘʡ,  ̒ʟʘʧʦʚʥʝʥʦ  ʁʥʝ ʜʦ ʢʽʥʮʷ.  

4. ʇʝʚʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ 

ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʚʠʜʘʥʥʷ, ʪʘ ʚʦʥʠ ʤʦʞʫʪʴ ʧʦʪʨʝʙʫ-

ʚʘʪʠ ʟʤʽʥ. 

ʅʘ ʦʟʥʘʯʝʥʠʭ ʧʨʠʥʮʠʧʦʚʠʭ ʟʘʩʘʜʘʭ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʧʣʠ-

ʚʦʚʠʡ ʧʘʨʘʤʝʪʨ ï ʪʝʤʫ ʚʠʧʫʩʢʫ (p1) ï ʚʠʟʥʘʯʘʪʁʴ ʟʘ ʤʝʞʘʤʠ ʤʝʪʦʜʠʢʠ, 

ʱʦ ʨʦʟʨʦʙʣʷʪʁʴ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʻ ʧʦʭʽʜʥʦʶ ʚʝʣʠʯʠʥʦʶ ʚʽʜ ʢʦʥʮʝʧʮʽʾ 

ʚʠʜʘʥʥʷ ʟʘʛʘʣʦʤ. ʆʪʞʝ, ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʤʘʻ ʙʫʪʠ ʧʨʠʜʽʣʝʥʦ ʧʘʨʘʤʝʪʨʘʤ 
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ʬʦʨʤʘʪʫ ʉʉ, ʨʦʟʤʽʨʘʤ ʧʦʣʽʚ (p6), ʢʦʤʧʦʟʠʮʽʾ ʪʠʧʦʚʠʭ ʩʪʦʨʽʥʦʢ  ̔ʨʦʟʛʦʨʪʦʢ 

ʩʪʘʪʝʡ/ʨʫʙʨʠʢ (p9). 

ʋ ʮʦɹʤʫ ʜʦʩʣʽʜʞʝʥʥ̔  ʢʦʤʧʦʟʠʮʽ ʁ ʪʠʧʦʚʠʭ ʨʦʟʛʦʨʪʦʢ ʨʦʟʫʤʽʪʁʴ  

ʷʢ ʨʦʟʧʦʜʽʣ (ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ) ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ ʥʘ ʧʣʦʱʠʥʽ 

ʨʦʟʛʦʨʪʦʢ ʉʉ ʚʠʜʘʥʥʷ. ʂʦʤʧʦʟʠʮʽʷ ʩʪʦʨʽʥʢʠ ʩʢʣʘʜʘʥʥʷ ï ʾʾ ʧʦʙʫʜʦʚʘ  

ʟ̔ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʛʽʜʥʦ ʽʟ ʟʘʜʘʥʠʤ ʬʦʨʤʘʪʦʤ [7]. 

ɽʣʝʤʝʥʪ ʦʬʦʨʤʣʝʥʥʷ ʤʘʻ ʚʠʟʥʘʯʝʥʽ ʬʫʥʢʮʽʾ ʧʝʨʝʜʘʚʘʥʥʷ ʟʤʽʩʪʫ, 

ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʨʷʜ ʩʧʝʮʠʬʽʯʥʠʭ ʦʟʥʘʢ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʮʝʡ ʝʣʝ-

ʤʝʥʪ ʟ ʫʩʽʻʾ ʩʠʩʪʝʤʠ ʦʬʦʨʤʣʝʥʥʷ [6]. 

ʄʘʢʝʪ ʨʦʟʛʦʨʪʢʠ ʘʙʦ ʦʢʨʝʤʦʾ ʉʉ ʤʽʩʪʠʪʴ ʪʘʢʽ ʝʣʝʤʝʥʪʠ ʦʬʦʨʤʣʝʥʥʷ 

(ɽij), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʢʦʶ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ, ʩʚʦʻʁ  ʯʝʨʛʦ ,ʁ ʤʦʞʫʪʴ 

ʥʘʙʠʨʘʪʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥ.ɹ 

ɼʦ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ ʥʘʣʝʞʘʪʴ:  

ʪʠʪʫʣʴʥʠʡ ʰʨʠʬʪ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʜʣʷ ʥʘʙʦʨʫ ʟʘʛʦʣʦʚʢʽʚ; 

ʪʝʢʩʪʦʚʠʡ ʰʨʠʬʪ (ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ); 

ʽʣʶʩʪʨʘʮʽʾ; 

ʧʽʜʨʠʩʫʥʢʦʚʽ ʥʘʧʠʩʠ; 

ʢʦʣʦʥʪʠʪʫʣʠ (ʣʽʥʽʡʢʠ, ʢʦʣʦʥʮʠʬʨʠ ʪʘ ʽʥʰʽ ʝʣʝʤʝʥʪʠ); 

ʧʨʦʙʽʣʴʥʽ ʝʣʝʤʝʥʪʠ (ʧʦʣʷ, ʩʧʫʩʢʠ, ʚʽʜʙʠʪʪʷ ʜʦ ʪʘ ʧʽʩʣʷ ʦʩʥʦʚʥʦʛʦ 

ʪʝʢʩʪʫ; ʚʽʜʙʠʪʪʷ ʜʦ ʪʘ ʧʽʩʣʷ ʟʘʛʦʣʦʚʢʘ, ʧʽʜʟʘʛʦʣʦʚʢʘ ʪʦʱʦ). 

ʂʣʘʩʠʯʥʽ ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ ʟ ʜʦʜʨʫʢʘʨʩʴʢʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʜʘʚʥʠʯʦʾ ʩʧʨʘʚʠ ʚʠʟʥʘʯʘʶʪʴ ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ ʝʣʝʤʝʥʪʽʚ 

ʦʬʦʨʤʣʝʥʥʷ  ̔ʟʘʟʚʠʯʘʡ ʟʘʜʘʶʪʴ ʫ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ ʚʝʨ-

ʩʪʘʥʥʷ ʚʠʜʘʥʥʷ [16]. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʧʨʦʢ̒ʪʫ-

ʚʘʥʥʷ ʤʘʢʝʪʘ ʅʇɾ, ʘʚʪʦʨʦʤ ʫʟʘʛʘʣʴʥʝʥʦ ʚʠʟʥʘʯʝʥʦ ʾʭ ʷʢ ʧʘʨʘʤʝʪʨʠ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ (ʛʝʦʤʝʪʨʠʯʥʽ ʧʦʟʠʮʽʾ ʚ ʤʘʢʝʪʽ (Qij)  ̔ ʧʘʨʘ-

ʤʝʪʨʠ ʚʽʟʫʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ (ʨʦʟʤʽʨʠ, ʢʦʣʴʦʨʦʚʽ, ʩʪʠʣʽʩʪʠʯʥʽ ʨʽʰʝʥʥʷ 

ʪʦʱʦ (Lij). 

ʉʝʨʝʜ ʩʪʘʥʜʘʨʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 

ʨʦʟʤʽʨʫ ʪʘ ʢʦʣʴʦʨʫ) ʙʘʛʘʪʦ ʚʯʝʥʠʭ  ̔ʧʨʘʢʪʠʢʽʚ ʟʘʟʥʘʯʘʶʪʴ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ 

(ʷʢ ʟʤʽʥʥʽʩʪʴ ʾʭʥʽʭ ʟʥʘʯʝʥʴ ʜʣʷ ʨʽʟʥʠʭ ʨʦʟʛʦʨʪʦʢ ʉʉ ʚʠʜʘʥʥʷ [6]), ʧʨʦʪʝ  

ʥʝ ʥʘʜʘʶʪʴ ʯʽʪʢʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ. 

ɸʥʘʣʽʟ ʚʠʧʫʩʢʽʚ ʧʦʧʫʣʷʨʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʅʇɾ ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜ 

ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ ʯʽʪʢʦ ʚʠʜʽʣʝʥʦ ʪʨʠ ʛʨʫʧʠ: 

ʫʥʽʚʝʨʩʘʣʴʥʽ (ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʻ ʧʦʩʪʽʡʥʠʤʠ ʜʣʷ ʚʩʽʭ ʨʦʟʛʦʨʪʦʢ ʉʉ); 

ʯʘʩʪʢʦʚʦ ʫʥʽʚʝʨʩʘʣʴʥʽ (ʯʘʩʪʠʥʘ ʟʥʘʯʝʥʴ ʷʢʠʭ ʻ ʧʦʩʪʽʡʥʦʶ, ʘ ʨʝʰʪʘ 

ʟʥʘʯʝʥʴ ï ʟʤʽʥʥʦʶ); 

ʦʨʠʛʽʥʘʣʴʥʽ (ʫʩʽ ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʻ ʨʽʟʥʠʤʠ ʥʘ ʨʦʟʛʦʨʪʢʘʭ ʉʉ). 
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ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʩʫʯʘʩʥʠʭ ʅʇɾ ʪʝʢʩʪʦʚʠʡ ʰʨʠʬʪ (ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ) 

ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʨʦʟʛʦʨʪʦʢ ʚʠʧʫʩʢʫ, ʢʦʣʦʥʣʽʥʽʡʢʠ (ʪʘʤ,  

ʜʝ ʚʦʥʠ ʻ) ï ʯʘʩʪʢʦʚʦ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ (ʧʦʟʠʮʽʷ ʪʘ ʨʦʟʤʽʨ  ̒ ʩʪʘʣʠʤʠ, 

ʟʘʙʘʨʚʣʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʾ ʨʫʙʨʠʢʠ). 

ʉʘʤʝ ʦʟʥʘʢʘ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘ ̒ʝʣʝʤʝʥʪʠ ʦʬʦʨʤʣʝʥʥʷ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʘʪʴ ʜʦʪʨʠʤʘʥʥʷ ʻʜʥʦʩʪʽ ʩʪʠʣʶ  ̔ ʮʽʣʽʩʥʽʩʪʴ ʦʙʨʘʟʫ ʚʠʜʘʥʥʷ  

ʚ ʫʤʦʚʘʭ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʜʠʟʘʡʥʫ ʪʘ ʩʭʝʤ ʚʝʨʩʪʘʥʥʷ ʡʦʛʦ ʨʦʟʛʦʨʪʦʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ ʤʘʢʝʪʘ ʡ ʘʥʘʣʽʟ ʧʨʘʮʴ ʧʦʩʣʽʜʦʚʥʠʢʽʚ 

ʢʦʤʧʦʟʠʮʽʡʥʦ-ʭʫʜʦʞʥʴʦʛʦ ʧʽʜʭʦʜʫ ʚʠʟʥʘʯʘʶʪʴ ʧʦʪʨʝʙʫ ʚ ʫʨʘʭʫʚʘʥʥʽ 

ʢʦʤʧʦʟʠʮʽʾ ʨʦʟʛʦʨʪʢʠ ʉʉ ʧ̔ʜ ʯʘʩ ʚʠʙʦʨʫ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ 

ʦʬʦʨʤʣʝʥʥʷ.  

ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʘ, ʫʨʘʭʫʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ʧʽʜ ʯʘʩ ʧʨʦ̒ʢʪʫʚʘʥʥ ̫ʤʘʢʝ-

ʪʘ ʨʦʟʛʦʨʪʢʠ ʤʘʻ ʚʠʟʥʘʯʘʪʠʩʷ ʚʣʘʩʥʝ ʟʤʽʩʪʦʤ ʉʉ.  

ʎʽʣʷʤʠ ʢʦʤʧʦʟʠʮʽʾ ʻ [18]: ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʘʜʫʤʫ; ʚʜ̔ʦʢʨʝʤʣʝʥʥʷ 

ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʚʽʜ ʜʨʫʛʦʨʷʜʥʦʛʦ; ʫʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ; ʥʘʜʘʥʥʷ 

ʝʩʪʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ. 

ɽʣʝʤʝʥʪʠ ʦʬʦʨʤʣʝʥʥʷ ʚ ʦʩʦʙʣʠʚʦʤʫ ʧʦʨʷʜʢʫ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʰʧʘʣʴ-

ʪ,̔ ʩʪʚʦʨʶʶʪʴ ʾʾ ʢʦʥʩʪʨʫʢʮʽʶ, ʧʦʙʫʜʦʚʫ. ɼʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʰʧʘʣʴʪʽ ʜʝ-

ʢʽʣʴʢʦʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʪʨʠ ʚʠʜʠ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʟʚô̫ʟʢʫ ʤʽʞ ʤʘʪʝʨʽʘʣʘʤʠ [6]: 

1. ʂʦʥʩʪʨʫʢʮʽʷ ʟ ʦʜʥʠʤ ʦʩʥʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ ʻ ʦʧʪʠʯʥʠʤ 

ʮʝʥʪʨʦʤ ʢʦʤʧʦʟʠʮʽʾ. ʎʝʥʪʨʘʣʴʥʠʡ, ʥʘʡʚʠʟʥʘʯʥʽʰʠʡ ʟʘ ʟʤʽʩʪʦʤ ʤʘʪʝʨʽʘʣ 

ʨʦʟʤʽʨʦʤ, ʟʘʟʚʠʯʘʡ, ʧʝʨʝʚʘʞʘʻ ʽʥʰʽ. ʗʢʱʦ ʮʝ ʪʝʢʩʪʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʚʠʜʽ-

ʣʝʥʥʷ ʡʦʛʦ ʜʦʩʷʛʘʪʁʴ ʨʽʟʥʠʤʠ ʟʘʩʦʙʘʤʠ: ʚʝʣʠʢʠʤ ʟʘʛʦʣʦʚʢʦʤ, ʽʣʶʩʪʨʘ-

ʮʽʻʶ, ʨʘʤʢʦʶ, ʟʙʽʣʴʰʝʥʥʷʤ ʬʦʨʤʘʪʫ ʥʘʙʦʨʫ, ʢʦʣʴʦʨʦʚʦʶ ʧʽʜʢʣʘʜʢʦʶ 

ʪʦʱʦ. ʗʢʱʦ ʞ ʮʝʥʪʨʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʻ ʽʣʶʩʪʨʘʮʽʷ, ʪʦ ʾʾ ʤʦʞʥʘ ʚʠ-

ʜʽʣʷʪʠ ʥʝ ʪʽʣʴʢʠ ʟʥʘʯʥʠʤ ʨʦʟʤʽʨʦʤ, ʘ ʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʴʦʨʫ ʯʠ ʦʩʦʙ-

ʣʠʚʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʥʝ ʟʘʚʞʜʠ ʨʦʟʤʽʱʫʶʪʴ ʫ ʮʝʥʪʨʽ 

ʰʧʘʣʴʪʠ, ʡʦʛʦ ʤʦʞʥʘ ʟʤʽʩʪʠʪʠ ʣʽʚʦʨʫʯ ʘʙʦ ʧʨʘʚʦʨʫʯ, ʫʛʦʨʫ ʯʠ ʚʥʠʟ. 

ʂʦʤʧʦʟʠʮʽʷ ʚ ʮʠʭ ʚʠʧʘʜʢʘʭ ʥʘʙʫʚʘʻ ʘʩʠʤʝʪʨʠʯʥʦʾ ʧʦʙʫʜʦʚʠ ʪʘ ʚʽʜʟʥʘ-

ʯʘʻʪʴʩʷ ʜʠʥʘʤʽʟʤʦʤ. 

2. ʂʦʥʩʪʨʫʢʮʽʷ ʟ̔ ʜʚʦʤʘ ʪʘ ʙʽʣʴʰʝ ʢʦʤʧʦʟʠʮʽʡʥʠʤʠ ʮʝʥʪʨʘʤʠ. 

ʆʩʥʦʚʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ ʟʘ ʚʘʞʣʠʚʽʩʪʶ, ʨʦʟʤʽʱʫʶʪʴ ʘʙʦ 

ʧʨʘʚʦʨʫʯ, ʩʪʚʦʨʶʶʯʠ ʽʥʢʦʣʠ ʥʘʚʽʪʴ ʩʠʤʝʪʨʠʯʥʫ ʧʦʙʫʜʦʚʫ, ʘʙʦ ʨʦʟʚʦʜʷʪʴ 

ʫ ʨʽʟʥʽ ʢʽʥʮʽ ʰʧʘʣʴʪʠ, ʷʢʱʦ ʾʭʥʽʡ ʟʤʽʩʪ ʥʽʷʢ ʥʝ ʻ ʧʦʚô̫ʟʘʥʠʤ ʤʽʞ ʩʦʙʦʶ. 

ɺʽʜʨʽʟʥʷʶʪʴʩʷ ʚʦʥʠ ʚʽʜ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʨʦʟʤʽʨʘʤʠ, ʽ ʟʘʩʦʙʘʤʠ ʚʠʜʽ-
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ʣʝʥʥʷ. ɼʣʷ ʩʧʨʠʡʤʘʥʥʷ ʪʘʢʦʾ ʰʧʘʣʴʪʠ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʪʝ, ʱʦ ʫʚʘʛʫ ʯʠʪʘʯʘ 

ʩʧʨʷʤʦʚʫʪʁʴ ʩʧʦʯʘʪʢʫ ʥʘ ʮʝʥʪʨ ʢʦʤʧʦʟʠʮʽʾ, ʘ ʧʦʪʽʤ ï ʥʘ ʧʝʨʠʬʝʨʽʶ. 

3. ʄʦʟʘʾʯʥʫ ʢʦʥʩʪʨʫʢʮʽ ʁʟʘʩʪʦʩʦʚʫʪʁʴ, ʢʦʣʠ ʤʘʪʝʨʽʘʣʠ ʻ ʧʨʘʢʪʠʯʥʦ 

ʨʽʚʥʦʮʽʥʥʠʤʠ, ʞʦʜʝʥ ʽʟ ʥʠʭ ʥʝ ʚʠʜʽʣʷʻʪʴʩʷ ʪʘʢ ʷʩʢʨʘʚʦ, ʱʦʙ ʩʪʘʪʠ 

ʮʝʥʪʨʦʤ ʢʦʤʧʦʟʠʮʽʾ. ʊʘʢʫ ʰʧʘʣʴʪʫ ʩʧʨʠʡʤʘʪʁʴ, ʟʘʟʚʠʯʘʡ, ʟʘ ʟʘʢʦʥʘʤʠ 

ʫʚʘʛʠ ï ʟʛʦʨʠ ʚʥʠʟ ʽ ʟʣʽʚʘ ʥʘʧʨʘʚʦ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʮʽʣʽ ʢʦʤʧʦʟʠʮʽʾ ʪʘ ʚʠʜʠ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʤʧʦʟʠʮʽʾ, ʘʚʪʦʨ 

ʧʨʦʧʦʥʫʻ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ ʜʦʜʘʪʠ ʪʘʢʫ ʦʟʥʘʢʫ,  

ʷʢ ʨʦʣʴ ʫ ʢʦʤʧʦʟʠʮʽʾ ʨʦʟʛʦʨʪʢʠ ʉʉ, ʷʢʘ, ʟ ʦʛʣʷʜʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ, 

ʤʦʞʝ ʤʘʪʠ ʪʘʢʽ ʟʥʘʯʝʥʥʷ:  

ʛʦʣʦʚʥʦʛʦ ʝʣʝʤʝʥʪʫ (ʥʘ ʷʢʦʤʫ ʟʨʦʙʣʝʥʦ ʮʝʥʪʨʘʣʴʥʠʡ ʘʢʮʝʥʪ ʢʦʤ-

ʧʦʟʠʮʽʾ ʨʦʟʛʦʨʪʢʠ ʉʉ); 

ʜʦʧʦʚʥʶʚʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʫ (ʪʦʛʦ, ʱʦ ʧʦʩʠʣʶʻ ʘʢʮʝʥʪ, ʟʨʦʙʣʝʥʠʡ 

ʥʘ ʛʦʣʦʚʥʦʤʫ ʝʣʝʤʝʥʪʽ, ʘʙʦ ʜʦʧʦʚʥʶʻ ʡʦʛʦ, ʘʙʦ ʚʨʽʚʥʦʚʘʞʫʻ ʡʦʛʦ ʚ ʢʦʤ-

ʧʦʟʠʮʽʾ ʨʦʟʛʦʨʪʢʠ ʉʉ); 

çʬʦʥʦʚʦʛʦè ʝʣʝʤʝʥʪʫ (ʪʦʛʦ, ʱʦ ʤʘʻ ʟʤʽʩʪʦʚʥʝ ʟʥʘʯʝʥʥʷ, ʘ ʥʝ ʭʫ-

ʜʦʞʥʴʦ-ʦʙʨʘʟʥʝ). 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʪʝʢʩʪʦʚʠʡ ʰʨʠʬʪ (ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ) ʫ ʧʨʦʘʥʘʣʽʟʦʚʘ-

ʥʠʭ ʅʇɾ  ̒ʬʦʥʦʚʠʤ ʝʣʝʤʝʥʪʦʤ. 

ʋʨʘʭʦʚʫʶʯʠ ʧʘʨʘʤʝʪʨʠ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ (Uij) ʪʘ ʨʦʣʽ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤ-

ʣʝʥʥʷ ʚ ʢʦʤʧʦʟʠʮʽʾ (ʂij) ʨʦʟʛʦʨʪʢʠ ʉʉ ʢʦʞʝʥ ʟ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ (ɽij, 

ʜʝ i ï ʝʣʝʤʝʥʪ ʦʬʦʨʤʣʝʥʥʷ, ʘ j ï ʪʠʧʦʚʘ ʨʦʟʛʦʨʪʢʘ ʉʉ), ʜʣʷ ʷʢʦ ʾʚʠ-

ʟʥʘʯʘʪʁʴ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ) ʫʟʘʛʘʣʴʥʝʥʦ ʤʦʞʥʘ ʧʦʜʘʪʠ ʷʢ ʤʥʦʞʠʥʫ 

ʟʥʘʯʝʥʴ:  

 

ɽij = {U, K, Q, L}.  (3.3) 

 

ʅʘ ʦʟʥʘʯʝʥʠʭ ʟʘʩʘʜʘʭ ʤʝʪʦʜʠʢʘ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʤʘʢʝʪʘ ʅʇɾ  

ʷʢ ʢʣʶʯʦʚʦʛʦ ʝʪʘʧʫ ʧʨʦʮʝʩʫ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʪʘʢʦʛʦ ʚʠʜʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

(ʜʣʷ ʢʦʞʥʦʾ ʦʜʠʥʠʮʽ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ï ʪʠʧʦʚʦ ʾʨʦʟʛʦʨʪʢʠ ʉʉ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʦʢʨʝʤʦ): 

1-ʡ ʝʪʘʧ: ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ʨʦʟʛʦʨʪʢʠ ʉʉ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʛʦʣʦʚʥʦʛʦ, ʜʦʧʦʚʥʶʚʘʣʴʥʠʭ (ʟʘ ʥʘʷʚʥʦʩʪʽ) ʪʘ ʬʦʥʦ-

ʚʠʭ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʭ ʾʭʥʴʦʾ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ (ʂ),  

ʟʘ ʧʦʪʨʝʙʠ, ʟʤʽʥʝʥʥʷ ʟʥʘʯʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ (U). 

2. ʋʤʦʚʥʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʪʘ ʜʦʧʦʤʽʞʥʠʭ (ʟʘ ʥʘʷʚʥʦʩʪʽ) 

ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʩʧʦʩʦʙʽʚ ʘʢʮʝʥʪʫʚʘʥʥʷ ʫʚʘʛʠ ʥʘ ʥʠʭ 
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(ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʴʦʨʫ, ʤʘʩʰʪʘʙʫ, ʢʦʥʪʨʘʩʪʫ, ʬʦʢʫʩʫʚʘʥʥʷ ʪʦʱʦ) (Q). 

ɺʠʟʥʘʯʝʥʥʷ ʾʭʥʽʭ ʨʦʟʤʽʨʽʚ (ʧʨʠʙʣʠʟʥʦ, ʫ % ʜʦ ʨʦʟʤʽʨʽʚ ʨʦʟʛʦʨʪʢʠ ʉʉ ʘʙʦ 

ʜʦ ʨʦʟʤʽʨʽʚ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ) (L). 

3. ʈʦʟʤʽʱʝʥʥʷ ʬʦʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʤʧʦʟʠʮʽʾ Q, ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʽʭ 

ʨʦʟʤʽʨʽʚ L. 

2-ʡ ʝʪʘʧ: ʦʙô̒ʜʥʘʥʥʷ ʤʦʜʫʣʽʚ ʩʽʪʢʠ (ʜʘʣʽ ï ʄʉ) ʫ ʙʣʦʢʠ ʟ ʫʨʘʭʫʚʘʥ-

ʥʷʤ ʚʠʟʥʘʯʝʥʠʭ ʥʘ 1-ʤʫ ʝʪʘʧʽ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ ʛʦʣʦʚ-

ʥʦʛʦ ʪʘ ʜʦʧʦʤʽʞʥʦʛʦ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ 1-ʛʦ ʝʪʘʧʫ ʤʝʪʦʜʠʢʠ ʤʘʶʪʴ ʙʫʪʠ ʦʟʥʘʯʝʥʠʤʠ ʪʘʢʽ 

ʧʘʨʘʤʝʪʨʠ ʅʇɾ, ʷʢ ʢʦʥʮʝʧʮʽʷ ʚʩʴʦʛʦ ʚʠʜʘʥʥʷ, ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʝʣʝʤʝʥ-

ʪʽʚ, ʚʠʟʥʘʯʝʥʘ ʜʣʷ ʽʥʰʠʭ ʪʠʧʦʚʠʭ ʨʦʟʛʦʨʪʦʢ ʉʉ. 

 

3.2.4. ɺʠʟʥʘʯʝʥʥʷ ʬʦʨʤʘʪʫ ʩʪʦʨʽʥʦʢ ʩʢʣʘʜʘʥʥʷ 

ʪʘ ʧʦʙʫʜʦʚʘ ʤʦʜʫʣʴʥʠʭ ʩʽʪʦʢ 

 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ 2-ʛʦ ʝʪʘʧʫ ʤʝʪʦʜʠʢʠ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʤʘʢʝʪʘ 

ʅʇɾ ʧʦʪʨʝʙʫʻ ʘʣʛʦʨʠʪʤʫ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʫʣʴʥʦʾ ʩʽʪʢʠ. 

ʏʠʤ ʙʽʣʴʰʝ ʝʣʝʤʝʥʪʽʚ ʥʘ ʰʧʘʣʴʪʽ, ʯʠʤ ʻ ʨʽʟʥʦʤʘʥʽʪʥʽʰʠʤʠ ʚʦʥʠ  

ʟʘ ʩʚʦʾʤ ʟʤʽʩʪʦʤ ʽ ʦʬʦʨʤʣʝʥʥʷʤ, ʪʠʤ ʚʠʱʦ  ʁʧʦʪʨʝʙʘ ʚ ʯʽʪʢʽʡ ʩʪʨʫʢʪʫ-

ʨʦʚʘʥʦʩʪʽ ʧʨʦʩʪʦʨʫ ʞʫʨʥʘʣʴʥʦ ʾʨʦʟʛʦʨʪʢʠ. ʋ ʮʴʦʤʫ ʨʘʟʽ ʄʉ ʻ ʥʝʟʘʤʽʥʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ. 

ʉʣʽʜ ʨʦʟʫʤʽʪʠ, ʱʦ ʄʉ ʜʦʟʚʦʣʷʻ ʚʧʦʨʷʜʢʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʫʪ-

ʥʦʩʪʝʡ (ʝʣʝʤʝʥʪʽʚ ʜʠʟʘʡʥʫ), ʧʨʠʚʝʩʪʠ ʾʭ ʜʦ ʪʽʻʾ ʯʠ ʪʽʻʾ ʟʘʣʝʞʥʦʩʪʽ. ɺʦʥʘ 

ʜʦʧʦʤʘʛʘʻ ʧʦʙʫʜʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʽ ʟʚô̫ʟʦʢ ʝʣʝʤʝʥʪʽʚ, ʟʘʚʜʷʢʠ ʧʦʜʽʙʥʦʩʪʽ 

ʪʘ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. 

ʄʉ ʜʦʧʦʤʘʛʘʻ ʪʘʢʦʞ  ̔ʯʠʪʘʯʫ. ʈʝʘʣʽʟʦʚʘʥʽ ʥʝʶ ʧʨʘʚʠʣʘ ʨʦʟʤʽʱʝʥʥʷ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʨʫʯʥʽʩʪʴ  ̔ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ ʤʘʪʝʨʽʘʣʫ. 

ʆʪʞʝ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʄʉ ʻ ʦʜʥʠʤ ʟ̔ ʧʨʠʭʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʝʨʫ-

ʚʘʥʥʷ ʫʚʘʛʦʶ ʯʠʪʘʯʘ. 

ʄʉ ʜʦʟʚʦʣʷʻ: 

ʟʨʦʙʠʪʠ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʩʤʫʛʠ ʧʨʦʧʦʨʮʽʡʥʠʤʠ ʦʜʠʥ ʦʜʥʦʤʫ ï ʘʜʞʝ 

ʢʦʞʥʠʡ ʟ̔ ʥʠʭ ʻ ʢʨʘʪʥʠʤ ʪʠʧʦʚʦʤʫ ʤʦʜʫʣʶ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

ʧʦʩʠʣʠʪʠ ʨʦʣʴ ʨʠʪʤʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʠʪʤʽʯʥʝ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʧʨʦ-

ʩʪʦʨʫ; 

ʰʚʠʜʢʦ ʩʪʚʦʨʶʚʘʪʠ ʚʧʦʨʷʜʢʦʚʘʥʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʨʽʰʝʥʥʷ, ʟʘʩʥʦʚʘʥʽ 

ʥʘ ʻʜʠʥʽʡ ʩʠʩʪʝʤʽ ʧʨʦʧʦʨʮʽʡ. ʇʨʦʧʫʩʢʠ ʤʽʞ ʩʠʤʚʦʣʘʤʠ ʧʦʛʦʜʞʫʶʪʴ ʟ̔ ʤʽʞ-

ʨʷʜʢʦʚʠʤ ʽʥʪʝʨʚʘʣʦʤ, ʧʨʦʧʦʨʮʽʾ ʽʣʶʩʪʨʘʮʽʡ ʘʙʦ ʪʝʢʩʪʦʚʠʭ ʙʣʦʢʽʚ ʩʧʽʚ-
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ʚ̔ʜʥʦʩʷʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʻ ʚ ʞʦʨʩʪʢʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʻʜʠʥʦʛʦ 

ʤʦʜʫʣʷ, ʷʢʠʡ, ʩʚʦʻʁ  ʯʝʨʛʦ ,ʁ ʧʦʛʦʜʞʝʥʦ ʟ ʦʩʥʦʚʥʠʤ ʬʦʨʤʘʪʦʤ ʥʘʙʦʨʫ. 

ʆʪʞʝ, ʜʦʩʷʛʘʪʁʴ ʧʽʜʢʨʝʩʣʝʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦ ʾ ʧʨʦʧʦʨʮʽʡʥʦʩʪ̔ ʚʩʽʻʾ ʩʪʨʫʢ-

ʪʫʨʠ ʚʠʜʘʥʥʷ. ʂʦʞʥʘ ʚʽʩʴ ʩʽʪʢʠ ʻ ʧʦʯʘʪʢʦʤ ʚʽʜʣʽʢʫ; 

ʩʪʚʦʨʶʚʘʪʠ ʛʘʨʤʦʥʽʡʥʽ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʰʧʘʣʴʪʽ, ʯʠʤ ʜʦʧʦʤʘʛʘʻ ʟʙʝʨʽ-

ʛʘʪʠ ʻʜʠʥʫ ʣʦʛʽʢʫ ʚ ʢʦʤʧʦʟʠʮʽʾ ʥʦʤʝʨʘ, ʩʧʨʦʱʫʚʘʪʠ ʧʨʦʮʝʩ ʦʨʽʻʥʪʫʚʘʥʥʷ 

ʯʠʪʘʯʘ, ʙʝʨʫʯʠ ʫʯʘʩʪʴ ʫ ʥʘʚʽʛʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʚʠʜʘʥʥʷ; 

ʨʘʮʽʦʥʘʣʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʧʽʜ ʯʘʩ ʚʝʨʩʪʘʥʥʷ ʘʙʦ ʤʦʥʪʘʞʫ ʩʪʦʨʽʥʦʢ 

ʩʢʣʘʜʘʥʥʷ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʢʦʤʧʦʥʫʚʘʪʠ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʽʩ-

ʪʦʪʥʦ ʢʦʨʦʪʢʽ ʩʪʨʦʢʠ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʨʽʰʝʥʴ ʫʞʝ ̒ ʧʨʦʜʫ-

ʤʘʥʠʤʠ. 

ʆʜʥʘʢ ʷʢʱʦ ʭʫʜʦʞʥʠʢ-ʜʠʟʘʡʥʝʨ, ʨʦʟʨʦʙʣʷʶʯʠ ʄʉ, ʥʝ ʧʨʦʜʫʤʘʻ  

ʜʦ ʢʽʥʮʷ ʩʚʦʻʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʦ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ, ʱʦ ʩʘʤʝ ʩʽʪʢʘ ʧʝʨʝʛʦʨʦ-

ʜʠʪʴ ʡʦʤʫ ʰʣʷʭ ʜʦ ʧʨʘʚʠʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʫʞʝ ʚʝʣʠʢʠʡ 

ʤʦʜʫʣʴ ʞʦʨʩʪʢʦ ʟʘʪʠʩʥʝ ʤʘʪʝʨʽʘʣ. ɼʫʞʝ ʜʨʽʙʥʠʡ ʟʨʦʙʠʪʴ ʚʝʨʩʪʘʥʥʷ 

ʚʠʧʘʜʢʦʚʠʤ ʪʘ ʧʦʟʙʘʚʠʪʴ ʩʝʥʩʫ ʧʦʙʫʜʦʚʫ ʄʉ. ʉʪʘʚʣʷʯʠ ʢʘʨʪʠʥʢʫ ʽ ʪʝʢʩʪ 

ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ ʧʝʚʥʠʤ ʯʠʥʦʤ, ʧʦʪʨʽʙʥʦ ʚʝʩʴ ʯʘʩ ʷʢʙʠ ʟʘʙʽʛʘʪʠ ʚʧʝʨʝʜ, 

ʧʨʦʛʨʘʚʘʪʠ ʚ ʫʷʚʽ ʚʩʶ ʧô̒ʩʫ ʟʘʛʘʣʦʤ. ʎʝ ʝʩʪʝʪʠʢʘ, ʩʧʨʷʤʦʚʘʥʘ ʚ ʤʘʡ-

ʙʫʪʥʻ [42]. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʄʉ ʤʘʻ ʪʘʢʽ ʝʣʝʤʝʥʪʠ (ʨʠʩ. 3.8): 

 

 
 

ʈʠʩ. 3.8. ɽʣʝʤʝʥʪʠ ʤʦʜʫʣʴʥʦʾ ʩʽʪʢʠ 

 

ʄʦʜʫʣʽ ï ʩʘʤʦʩʪʽʡʥʽ ʦʜʠʥʠʮʽ ʧʨʦʩʪʦʨʫ, ʷʢʽ ʧʦʚʪʦʨʶʶʪʴ ʥʘ ʩʪʦʨʽʥʮʽ 

ʯʠ ʨʦʟʛʦʨʪʮ,̔ ʫʪʚʦʨʶʶʯʠ ʢʦʣʦʥʢʠ ʡ ʨʷʜʠ, ʽ ʾʭ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʦʜʠʥ ʚʽʜ 



106 

ʦʜʥʦʛʦ ʨʝʛʫʣʷʨʥʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ [42]. ʄʦʜʫʣʴ ï ʙʘʟʦʚʘ ʦʜʠʥʠʮʷ ʩʽʪʢʠ, 

ʧʨʷʤʦʢʫʪʥʠʢ ʽʟ ʟʘʜʘʥʦʶ ʚʠʩʦʪʦʶ ʪʘ ʰʠʨʠʥʦʶ, ʷʢʠʡ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ 

ʢʦʤʧʦʟʠʮʽʾ ʩʪʦʨʽʥʢʠ ʯʠ ʨʦʟʛʦʨʪʢʠ.  

ʄʽʞʤʦʜʫʣʴʥʠʡ ʽʥʪʝʨʚʘʣ, ʘʙʦ ʧʨʦʙʽʣʴʥʠʡ ʢʨʦʢ, ï ʧʨʷʤʦʢʫʪʥʠʢ,  

ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʞ ʤʦʜʫʣʷʤʠ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʜʣʷ ʫʥʽʬʽʢʘʮʽʾ ʥʝʚʝ-

ʣʠʢʠʭ ʚʽʜʩʪʘʥʝʡ ʫ ʤʘʢʝʪʽ, ʷʢ-ʦʪ: ʚʽʜʩʪʫʧ ʤʽʞ ʘʙʟʘʮʘʤʠ, ʘʙʟʘʮʥʠʡ ʚʽʜʩʪʫʧ, 

ʚʥʫʪʨʽʰʥʻ ʧʦʣʝ ʚ ʧʣʘʰʮʽ, ʚʽʜʩʪʫʧʠ ʚ ʩʧʠʩʢʘʭ ʪʦʱʦ. 

ʇʨʦʩʪʦʨʦʚʽ ʟʦʥʠ, ʘʙʦ ʙʣʦʢʠ, ï ʮʝ ʛʨʫʧʠ ʤʦʜʫʣʽʚ, ʷʢʽ ʫʪʚʦʨʷʪʴ ʯʽʪʢʦ 

ʚʠ̫ʚʣʝʥʽ ʜʽʣʷʥʢʠ. ʂʦʞʥʘ ʜʽʣʷʥʢʘ ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟ-

ʤʽʱʝʥʥʽ ʽʥʬʦʨʤʘʮʽʾ: ʥʘʧʨʠʢʣʘʜ, ʜʦʚʛʘʩʪʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʽʣʷʥʢʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʘʜʽʷʥʠʤʠ ʧʽʜ ʟʦʙʨʘʞʝʥʥʷ, ʘ ʜʽʣʷʥʢʠ ʥʠʞʯʝ ï ʧʽʜ ʜʝʢʽʣʴʢʘ ʢʦʣʦʥʦʢ 

ʜʣʷ ʪʝʢʩʪʫ [42]. 

ʇʠʪʘʥʥʷ ʧʦʙʫʜʦʚʠ ʄʉ ʟʘʡʤʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʽʥʦʟʝʤʥʽ ʚʯʝʥʽ, ʩʝʨʝʜ 

ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʽ ʪʘʢʽ: ʁ. ʄʶʣʣʝʨ-ɹʨʦʢʤʘʥ [25], ʄ. ʘ̂ʨʜʘ [42], ʉ. ʊ-̔

ʤʦʪʽ [26]. 

ʊʽʤʦʪʽ ʉ. ï ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥʝʨ ʽ ʚʠʢʣʘʜʘʯ, ʘʚʪʦʨ ʮʽʣʦʛʦ ʨʷʜʫ ʢʥʠʛ  

ʽʟ ʜʠʟʘʡʥʫ ʽ ʩʪʨʫʢʪʫʨʫʚʘʥʥ ̫ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʞʠʚʝ ʪʘ ʧʨʘʮʶʻ ʚ ʉʐɸ,  

ʫ ʩʚʦʾʡ ʚʽʜʦʤʽʡ ʢʥʠʟʽ çʉʪʚʦʨʶʶʯʠ ʪʘ ʣʘʤʘʶʯʠ ʩʽʪʢʫè [26] ʜʣʷ ʤʘʢʝʪʫʚʘʥ-

ʥʷ ʩʫʯʘʩʥʠʭ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ ʧʨʦʧʦʥʫʻ ʪʘʢʽ ʚʠʜʠ ʩʽʪʦʢ: 

ʙʣʦʢʦʚʘ (ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʘ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʩʠʚʥʦʛʦ ʧʨʷʤʦʢʫʪʥʦʛʦ 

ʙʣʦʢʫ ʪʝʢʩʪʫ ʽ ʧʦʣʽʚ; ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʪʁʴ ʫ ʢʥʠʛʘʭ ʽ ʙʫʢʣʝʪʘʭ) 

(ʨʠʩ. 3.9); 

 

 
 

ʈʠʩ. 3.9. ɺʠʜʠ ʩʽʪʦʢ: ʙʣʦʢʦʚʘ [26] 
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ʢʦʣʦʥʥʘ (ʜʦʩʠʪʴ ʛʥʫʯʢʘ ʩʪʨʫʢʪʫʨʘ; ʩʢʣʘʜʘʻʪʴʩʷ ʟ̔ ʜʚʦʭ ʽ ʙʽʣʴʰʝ 

ʚʠʪʷʛʥʫʪʠʭ ʧʦ ʚʝʨʪʠʢʘʣʽ ʢʦʣʦʥʦʢ; ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʚʥʦʟʥʘʯʥʠʤʠ ʘʙʦ 

ʨʽʟʥʠʪʠʩʷ ʚ ʤʽʨʫ ʚʘʞʣʠʚʦʩʪʽ; ʻ ʟʨʫʯʥʦ  ʁ ʜʣʷ ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʽʥʬʦʨʤʘʮʽʾ) (ʨʠʩ. 3.10); 

 

 
 

ʈʠʩ. 3.10. ɺʠʜʠ ʩʽʪʦʢ: ʢʦʣʦʥʥʘ [26] 

 

ʤʦʜʫʣʴʥʘ (ʦʩʦʙʣʠʚʦ ʻ ʢʦʨʠʩʥʦ  ʁʜʣʷ ʩʢʣʘʜʥʠʭ ʧʨʦʢ̒ʪʽʚ, ʜʝ ʧʦʪʨʽʙʝʥ 

ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʥʘʜ ʝʣʝʤʝʥʪʘʤʠ; ʤʘʻ ʚʠʛʣʷʜ ʪʘʢʠʡ, ʷʢ ʢʦ-

ʣʦʥʥʘ ʩʽʪʢʘ, ʘʣʝ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʥʘʧʨʷʤʥʠʭ, ʱʦ ʬʦʨ-

ʤʫʶʪʴ ʦʜʥʘʢʦʚʽ ʤʦʜʫʣʽ) (ʨʠʩ. 3.11); 

 

 
 

ʈʠʩ. 3.11. ɺʠʜʠ ʩʽʪʦʢ: ʤʦʜʫʣʴʥʘ [26] 
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ʽʻʨʘʨʭʽʯʥʘ (ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʪʠʭ ʧʨʦʢ̒ʪʘʭ, ʜʝ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʚ-̔

ʟʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʥʝʤʦʞʣʠʚʦ ʟʘʜʦʚʦʣʴʥʠʪʠ ʩʪʘʥʜʘʨʪʥʠʤʠ ʩʧʦʩʦʙʘʤʠ; 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ̔ ʩʽʪʢʦʶ ʽʥʰʦʛʦ ʪʠʧʫ, ʾʭ ʟʘʩʥʦ-

ʚʘʥʦ ʥʘ ʽʥʪʫʾʪʠʚʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ ʜʝʷʢʠʭ ʝʣʝʤʝʥʪʽʚ ʟ̔ ʜʦʪʨʠʤʘʥʥʷʤ 

ʦʩʥʦʚʥʠʭ ʧʨʦʧʦʨʮʽʡ) (ʨʠʩ. 3.12). 

 

 
 

ʈʠʩ. 3.12. ɺʠʜʠ ʩʽʪʦʢ: ʽʻʨʘʨʭʽʯʥʘ [26] 

 

ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʘ, ʤʦʜʫʣʴʥʘ ʩʽʪʢʘ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʧʽʜ ʯʘʩ 

ʨʦʟʤʽʯʘʥʥʷ ʧʨʦʩʪʦʨʫ ʅʇɾ ʯʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʦʙʩʷʛʽʚ  ̔ ʭʘʨʘʢʪʝʨʫ 

ʢʦʥʪʝʥʪʫ, ʱʦ ʤʽʩʪʷʪʴ ʨʽʟʥʽ ʨʦʟʜʽʣʠ ʦʜʥʦʛʦ ʚʠʧʫʩʢʫ. 

ʉʽʪʢʘ ʨʦʟʛʦʨʪʢʠ ʞʫʨʥʘʣʫ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ̔ 2 ï 5 ʽ 7 ʦʜʥʘʢʦʚʠʭ  

ʽ ʥʝʦʜʥʘʢʦʚʠʭ ʟʘʚʰʠʨʰʢʠ ʢʦʣʦʥʦʢ. ɼʣʷ ʢʦʞʥʦʛʦ ʞʫʨʥʘʣʫ (ʽʥʦʜʽ ʜʣʷ ʢʦʞ-

ʥʦʛʦ ʦʢʨʝʤʦʛʦ ʚʠʧʫʩʢʫ) ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʦ ʩʚʦʁ ʄʉ. ʄʉ ʻ ʪʚʦʨʯʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʤʘʥʜʠ ʧʨʦʢ̒ʪʫʚʘʣʴʥʠʢʽʚ ʚʠʜʘʥʥʷ, ʪʦʤʫ ʾʾ ʥʽʢʦʣʠ ʥʝ ʨʦʟʛʦ-

ʣʦʰʫʶʪʴ. 

ɿʘʛʘʣʦʤ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʄʉ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʤʝʪʦʜʠʢʠ ʩʣʽʜ ʚʠʨʽʰʠʪʠ ʜʚʘ ʟʘʚʜʘʥʥʷ: 

1. ɺʠʟʥʘʯʠʪʠ ʦʩʥʦʚʫ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʫʣʴʥʦʾ ʩʽʪʢʠ ï ʤʽʢʨʦʤʦʜʫʣʷ. 

2. ɺʠʟʥʘʯʠʪʠ ʧʨʠʥʮʠʧ ʧʦʻʜʥʘʥʥʷ ʤʽʢʨʦʤʦʜʫʣʽʚ ʫ ʤʦʜʫʣʽ, ʱʦ ʚʠʟʥʘ-

ʯʘʶʪʴ ʨʦʟʤʽʨʠ ʨʷʜʢʽʚ, ʢʦʣʦʥʦʢ  ̔ʤʽʞʤʦʜʫʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ. 

ʋʩʶ ʩʫʢʫʧʥʽʩʪʴ ʧʽʜʭʦʜʽʚ ʜʦ ʧʦʙʫʜʦʚʠ ʩʽʪʦʢ  ̔ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʘʪʽʚ 

ʉʉ ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ʧʝʨʫh ï ʪʽ, ʱʦ ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʷ ʉʉ, ʘ ʧʦʪʽʤ ʜʽʣʷʪʴ ʢʦʨʠʩ-

ʥʫ ʧʣʦʱʫ ʉʉ ʥʘ ʙʣʦʢʠ; 
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ʜʨʫʛʫ ï ʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʩʶ ʧʣʦʱʫ ʉʉ ʘʙʦ ʨʦʟʛʦʨʪʢʠ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʩʽʪʢʠ. 

ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʤʦʞʥʘ ʟʘʨʘʭʫʚʘʪʠ ʨʦʟʤʽʯʝʥʥʷ ʧʨʦʩʪʦʨʫ ʨʦʟʛʦʨʪʢʠ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʘʪʫ ʉʉ ʪʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ [16]  

 ̔ʛʝʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ [4; 16]. 

ɻʘʣʫʟʝʚʠʤ ʩʪʘʥʜʘʨʪʦʤ ʋʢʨʘʾʥʠ ʉʆʋ 18.1-02477019-14:2015 

çɺʠʜʘʥʥʷ ʢʥʠʞʢʦʚʽ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠè ʚʠʟʥʘʯʝʥʦ ʪʨʠ ʚʘʨʽʘʥʪʠ ʬʦʨʤʘʪʽʚ ʉʉ 

 ̔ʧʦʣʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʬʦʨʤʘʪʽʚ ʚʠʜʘʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʅʇɾ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʣʷ ʾʭʥʴʦʛʦ ʤʘʢʝ-

ʪʫʚʘʥʥʷ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʪʘʥʜʘʨʪʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʯʝʨʝʟ ʪʝ ʱʦ ʾʭ ʚʠ-

ʟʥʘʯʝʥʦ ʜʣʷ ʢʥʠʞʢʦʚʠʭ ʚʠʜʘʥʴ, ʜʝ ʦʙʩʷʛʠ ʢʦʥʪʝʥʪʫ ʪʘ ʜʠʥʘʤʽʢʘ ʡʦʛʦ 

ʧʦʜʘʥʥʷ ʻ ̔ʥʠhʤʠ. 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ  ̒ʪʘʢ̔: ʧʨʘʚʠʣʦ ʟʦʣʦʪʦʛʦ ʧʝʨʝʪʠʥʫ; ʧʨʘʚʠʣʦ ʪʨʴʦʭ ʪʨʝʪʠʥ 

ʪʘ ʩʧʽʨʘʣʴ ʌʽʙʦʥʘʯʯʽ (ʥʘ ʦʩʥʦʚʽ ʩʧʽʚʚ̔ʜʥʦʰʝʥʴ ʯʠʩʣʦʚʦʛʦ ʨʷʜʫ ʌʽʙʦʥʘʯʯʽ). 

ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʘ, ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʄʉ ʩʣʽʜ: 

ʧʦ-ʧʝʨʰʝ, ʨʦʟʛʣʷʜʘʪʠ ʚʩʁ  ʨʦʟʛʦʨʪʢʫ ʘʙʦ ʉʉ ʪʘ ʚʠʟʥʘʯʘʪʠ ʨʦʟʤʽʨʠ 

ʧʦʣʽʚ; 

ʧʦ-ʜʨʫʛʝ, ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʨʦʟʤʽʨʘʭ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤ-

ʣʝʥʥʷ ʚʠʜʘʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʄʉ ʥʘ ʦʟʥʘʯʝʥʠʭ ʧʦʟʠʮʽʷʭ ʻ ʤʝʪʦʜʠʢʘ, ʨʦʟʨʦʙʣʝʥʘ ʩʫʯʘʩʥʠʤ 

ʜʠʟʘʡʥʝʨʦʤ ʄ. ʘ̂ʨʜʦʤ ʫ ʡʦʛʦ ʩʪʘʪʪʽ çʉʽʪʢʦʚʘ ʩʠʩʪʝʤʘ ʚʝʨʩʪʘʥʥè̫ [42], 

ʜʝ ʚʽʥ ʦʧʠʩʫʻ ʘʙʩʦʣʶʪʥʦ ʢʦʥʢʨʝʪʥʽ ʩʧʦʩʦʙʠ ʧʦʙʫʜʦʚʠ ʄʉ ʥʘ ʦʩʥʦʚʽ ʧʨʦ-

ʧʦʨʮʽʡ ʧʦʣʽʚ ʽ ʢʝʛʣʷ ʰʨʠʬʪʫ.  

ʋ ʤʝʪʦʜʠʮʽ ʄ. ʘ̂ʨʜʘ ʤʽʢʨʦʤʦʜʫʣʴ ʨʦʟʨʘʭʦʚʫʪʁʴ ʪʘʢ: 

1) ʚʠʟʥʘʯʘʪʁʴ ʽʥʪʝʨʣʽʥʴʷʞ; 

2) ʚʠʟʥʘʯʘʪʁʴ ʩʧʽʚʚ̔ʜʥʦʰʝʥʥʷ ʤʽʞ ʚʠʩʦʪʦʶ ʪʘ ʰʠʨʠʥʦʶ ʩʪʦʨʽʥʢʠ; 

3) ʧʝʨʝʤʥʦʞʘʁ ʪʴ ʽʥʪʝʨʣʽʥʴʷʞ ʥʘ ʩʧʽʚʚ̔ʜʥʦʰʝʥʥʷ ʰʠʨʠʥʘ/ʚʠʩʦʪʘ 

ʩʪʦʨʽʥʢʠ. 

ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʘ, ʟʚô̫ʟʦʢ ʨʦʟʤʽʨʽʚ ʤʽʢʨʦʤʦʜʫʣʷ ʟ̔ ʧʨʦʧʦʨʮʽʷʤʠ ʩʪʦ-

ʨʽʥ ʩʪʦʨʽʥʢʠ ʥʝ ʻ ʦʙʦʚô̫ʟʢʦʚʠʤ. ʆʩʥʦʚʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʨʦʟʤʽʨ ʦʩʥʦʚʥʦʛʦ 

ʪʝʢʩʪʫ ʡ ʽʥʪʝʨʣʽʥʴʷʞ, ʟ̔ ʷʢʠʤ ʡʦʛʦ ʙʫʜʫʪʴ ʧʦʟʠʮʽʦʥʫʚʘʪʠ ʥʘ ʉʉ ʘʙʦ ʨʦʟ-

ʛʦʨʪʢʠ. ɺʦʜʥʦʯʘʩ ʫʩʽ ʨʦʟʨʘʭʫʥʢʠ ʤʘʶʪʴ ʚʝʩʪʠ ʟʘ ʨʦʟʤʽʨʘʤʠ ʥʘʡʙʽʣʴʰ 

ʰʠʨʦʢʦʾ ʣʽʪʝʨʠ, ʟʘʟʚʠʯʘʡ ʮʝ çʄè. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʧʦʙʫʜʦʚʠ ʄʉ ʻ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʤʦʜʫʣʽʚ  

(ʫ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʤʦʜʫʣʽʚ)  ̔ʤʽʞʤʦʜʫʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ. 

ɿʜʝʙʽʣʴʰʦʛʦ ʮʝ ʽʥʪʫʾʪʠʚʥʝ ʨʽʰʝʥʥʷ. 
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ɸʚʪʦʨ ʧʨʦʧʦʥʫʻ ʚʠʟʥʘʯʘʪʠ ʮʝ ʦʙô̒ʜʥʘʥʥʷ ʥʘ ʪʘʢʽʡ ʦʩʥʦʚʽ: 

ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʾ ʜʦʚʞʠʥʠ ʩʣʦʚʘ, ʥʘʙʨʘʥʦ ʾʦʩʥʦʚʥʠʤ ʢʝʛʣʝʤ; 

ʩʧʚ̔ʚ̔ʜʥʦʰʝʥʴ ʟʘ ʯʠʩʣʦʚʠʤ ʨʷʜʦʤ ʌʽʙʦʥʘʯʯʽ, ʘ ʩʘʤʝ: 3 : 5; 5 : 8; 

8 : 13; 13 : 21; 21 : 34: 34 : 55. 

ʇʦ̒ ʜʥʘʥʥʷ ʤʦʜʫʣʽʚ ʫ ʙʣʦʢʠ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʢʦʤʧʦʟʠʮʽʾ ʨʦʟʛʦʨʪʢʠ 

ʉʉ, ʚʠʟʥʘʯʝʥʦ ʾʥʘ 1-ʤʫ ʝʪʘʧʽ. 

 

3.3. ɸʧʨʦʙʘʮʽʷ ʤʝʪʦʜʠʢʠ ʧʨʦʢ̒ʪʫʚʘʥʥʷ 

ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʭ ʞʫʨʥʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʤʦʜʫʣʴʥʠʭ ʩʽʪʦʢ 

 

3.3.1. ɺʠʙʽʨ ʚʠʜʘʥʥʷ ʡ ʘʥʘʣʽʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʘʢʝʪʘ ʚʠʜʘʥʥʷ 

 

ɼʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʙʨʘʥʦ ʫʢʨʘʾʥʩʴʢʠʡ ʅʇɾ çʉʚʽʪʦʛʣʷʜè (ʨʠʩ. 3.13), 

ʱʦ ʚʚʘʞʘʪʁʴ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤ ʩʝʨʝʜ ʅʇɾ, ʷʢʽ ʚʠʧʫʩʢʘʶʪʴ ʜʝʨʞʘʚʥʽ 

ʫʩʪʘʥʦʚʠ, ʭʦʯʘ ʽ ʡʦʛʦ ʜʨʫʢʦʚʘʥʽ ʚʠʧʫʩʢʠ ʟʥʘʡʪʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ [27]. 

ɿʘʩʥʦʚʥʠʢʘʤʠ ʅʇɾ çʉʚʽʪʦʛʣʷʜè ʻ ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠ  

ʪʘ ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ [33]. 
 

 
 

ʈʠʩ. 3.13. ʆʙʢʣʘʜʠʥʢʠ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦʛʦ ʞʫʨʥʘʣʫ 

çʉʚʽʪʦʛʣʷʜè ʟʘ 2022 ʨ. 
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ʇ̔ ʜ ʯʘʩ ʧʨʦ̒ʢʪʫʚʘʥʥ ̫ ʪʘʢʦʛʦ ʅʇɾ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʡʦʛʦ ʮʽʣʴʦʚʝ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʧʨʦ ʱʦ ʜʦʩʠʪʴ ʨʦʟʛʦʨʥʫʪʦ ʟʘʟʥʘʯʘʻ [38]: çʆʜʥʝ ʟ ʛʦʣʦʚʥʠʭ 

ʧʨʠʟʥʘʯʝʥʴ ʪʘʢʠʭ ʚʠʜʘʥʴ ï ʬʦʨʤʫʚʘʥʥʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʜʦʙʨʦ ʽ ʟʣʦ, ʱʘʩʪʷ 

ʽ ʥʝʱʘʩʪʷ, ʤʝʪʫ ʽ ʩʝʥʩ ʞʠʪʪʷè. ʉʚʽʪʦʛʣʷʜ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʧʦʛʣʷʜʽʚ, ʦʮʽʥʦʢ, 

ʧʨʠʥʮʠʧʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʥʘʡʟʘʛʘʣʴʥʽʰʝ ʙʘʯʝʥʥʷ, ʨʦʟʫʤʽʥʥʷ ʩʚʽʪʫ [12]. 

ʆʢʨʽʤ ʟʥʘʥʴ ʧʨʦ ʩʚʽʪ (ʚʢʣʶʯʥʦ ʟʽ ʩʚʽʪʦʤ ʣʶʜʠʥʠ), ʫ ʩʚʽʪʦʛʣʷʜʽ ʦʩʤʠʩʣʝʥʦ 

ʪʘʢʦʞ ʫʚʝʩʴ ʫʩʪʨʽʡ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ, ʚʠʷʚʣʝʥʦ ʧʝʚʥʽ ʩʠʩʪʝʤʠ ʮʽʥʥʦʩʪʝʡ, 

çʦʙʨʘʟʠè ʤʠʥʫʣʦʛʦ ʽ çʧʨʦ̒ʢʪʠè ʤʘʡʙʫʪʥʴʦʛʦ, ʜʽʩʪʘʶʪʴ ʩʭʚʘʣʝʥʥʷ (ʟʘʩʫ-

ʜʞʝʥʥʷ) ʪʽ ʯʠ ʪʽ ʩʧʦʩʦʙʠ ʞʠʪʪʷ, ʧʦʚʝʜʽʥʢʠ [38]. 

ʉʚʽʪʦʛʣʷʜʥʽ ʞʫʨʥʘʣʠ ʱʦ ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʧʘʣʽʪʨʫ ʪʝʤ, ʜʫʞʝ ʜʦʧʦ-

ʤʘʛʘʶʪʴ ʫ ʚʠʨʽʰʝʥʥʽ ʪʘʢʠʭ ʧʠʪʘʥʴ, ʚʠʩʚʽʪʣʶʶʪʴ ʮʽ ʘʩʧʝʢʪʠ ʞʠʪʪʷ. ɰʭʥ ʁ

ʪʝʤʘʪʠʢʫ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʣʶʜʝʡ, ʷʢʽ ʭʦʯʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ, ʧʽʜʚʠʱʫʚʘʪʠ 

ʚʣʘʩʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʜʦʩʷʛʘʪʠ ʟʥʘʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʘʛʥʫʪʴ ʩʪʚʦʨʶ-

ʚʘʪʠ ʥʘʚʢʦʣʦ ʩʝʙʝ ʦʪʦʯʝʥʥʷ ʜʣʷ ʚʣʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʡ ʨʝʘʣʽʟʘʮʽʾ, ʜʦʧʦʤʘ-

ʛʘʶʪʴ ʥʝ ʣʠʰʝ ʤʨʽʷʪʠ, ʘ ʡ ʜʦʩʷʛʘʪʠ ʙʘʞʘʥʦʛʦ [38].  

ʉʴʦʛʦʜʥʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʽʟʢʽ ʟʤʽʥʠ ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ ʟʚʠʯʘʡʥʦʾ 

ʣʶʜʠʥʠ (ʱʦ ʤʽʨʢʫʻ): ʧʦʣʽʪʠʯʥʽʡ, ʝʢʦʥʦʤʽʯʥʽʡ, ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʽʡ  ̔ʜʫʭʦʚ-

ʥʽʡ. ʊʦʤʫ ʤʘʻʤʦ ʚʢʨʘʡ ʛʦʩʪʨʫ ʧʦʪʨʝʙʫ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘʢʠʭ ʚʠʜʘʥʴ ʚ ʋʢʨʘʾʥʽ 

ʥʘ ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʽʚʥʽ. 

ɻʦʣʦʚʥʘ ʤʝʪʘ ʅʇɾ çʉʚʽʪʦʛʣʷʜè ï ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ, 

ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʡ ʢʫʣʴʪʫʨʥʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʚʠʩʚʽʪʣʝʥʥʷ 

ʧʨʦʙʣʝʤ ʽ ʟʜʦʙʫʪʢʽʚ ʩʚʽʪʦʚʦʾ ʪʘ ʚʽʪʯʠʟʥʷʥʦʾ ʥʘʫʢʠ, ʘ ʪʘʢʦʞ ʜʠʩʢʫʩʽʡ ʱʦʜʦ 

ʛʣʦʙʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ ʍʍɯ ʩʪʦʣʽʪʪʷ.  

ʆʙʩʷʛ ʥʘʢʣʘʜʫ ʅʇɾ çʉʚʽʪʦʛʣʷʜè ʥʝ ʧʝʨʝʚʠʱʫʻ 400 ʧʨ., ʡʦʛʦ ʧʝʨʝ-

ʜʘʁʪʴ ʧʝʨʝʚʘʞʥʦ ʜʦ ʙʽʙʣʽʦʪʝʢ, ʫʩʪʘʥʦʚ, ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʪʘ ʽʥʰʠʭ ʜʝʨʞʘʚʥʠʭ ʫʩʪʘʥʦʚ. 

ɾʫʨʥʘʣ ʚʠʜʘʪʁʴ ̔ʟ 2006 ʨ. 6 ʨʘʟʽʚ ʥʘ ʨʽʢ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. 

ʌʦʨʤʘʪ ʚʠʜʘʥʥʷ: 60³84/8 (210³300 ʤʤ). ʇʘʧʽʨ ʢʨʝʡʜʥ̫ʠʡ. 

ɾʫʨʥʘʣʴʥʝ ʚʠʜʘʥʥʷ ʤʘʻ 4 ï 5 ʨʫʙʨʠʢ (çʅʘʫʢʘ ʽ ʦʩʚʽʪʘè, çʅʘʫʢʘ  

ʽ ʢʫʣʴʪʫʨʘè, çɯʩʪʦʨʽʷè, çɼʨʫʛʝ ʜʠʭʘʥʥʷè, çɺʽʜ ʨʝʜʘʢʮʽʾè). 

ʇʨʠʢʣʘʜʠ ʨʦʟʛʦʨʪʦʢ ʅʇɾ çʉʚʽʪʦʛʣʷʜè ˉ 4 ʟʘ 2022 ʨ. ʧʦʢʘʟʘʥʦ  

ʥʘ ʨʠʩ. 3.14. 
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ʈʠʩ. 3.14. ʇʨʠʢʣʘʜʠ ʨʦʟʛʦʨʪʦʢ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦʛʦ ʞʫʨʥʘʣʫ 

çʉʚʽʪʦʛʣʷʜè ˉ 4 ʟʘ 2022 ʨ. 

 

ɽʣʝʤʝʥʪʠ ʦʬʦʨʤʣʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʫʥʽʚʝʨʩʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ: 

ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ (MinionPro-Regular 10 ʧʪ, ʙʫʢʚʠʮʷ ʟʘʚʚʠʰʢʠ ʪʨʠ ʨʷʜ-

ʢʠ, ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦ ʰʠʨʠʥʽ); 

ʟʘʛʦʣʦʚʢʠ (MinionPro-Bold 30 ʧʪ, ʯʦʨʥʠʡ); 

ʧʽʜʨʠʩʫʥʢʦʚʽ ʧʽʜʧʠʩʠ (MinionPro-Bold 9 ʧʪ, ʩʠʥʽʡ ʢʦʣʽʨ, ʚʠʢʣʶʯʢʘ); 

ʫʩʪʘʚʣʷʥʥʷ ʧʦ ʪʝʢʩʪʫ (MinionPro-Bold 10 ʧʪ, ʚʽʜʙʠʪʪʷ, ʢʦʣʽʨ ʩʠʥʽʡ); 

ʧʨʦʙʽʣʴʥʽ ʝʣʝʤʝʥʪʠ: ʩʝʨʝʜʥʠʢ, ʚʽʜʙʠʪʪʷ ʜʦ ʪʘ ʧʽʩʣʷ ʪʝʢʩʪʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ; 

ʥʠʞʥʽ ʢʦʣʦʥʪʠʪʫʣʠ (ʟʤʽʩʪ). 

ɽʣʝʤʝʥʪʠ ʦʬʦʨʤʣʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʯʘʩʪʢʦʚʦ ʫʥʽʚʝʨʩʘʣʴʥʽ ʧʘʨʘʤʝʪ-

ʨʠ, ʪʘʢʽ: 

ʟʘʛʦʣʦʚʢʠ (MinionPro-Bold 30 ʧʪ); 

ʢʦʣʦʥʪʠʪʫʣʠ (ʣʽʥʽʡʢʠ ʪʘ ʧʨʷʤʦʢʫʪʥʠʢʠ: ʨʦʟʤʽʨ, ʟʘʙʘʨʚʣʝʥʥʷ). 

ʋʩʽ ʝʣʝʤʝʥʪʠ ʦʬʦʨʤʣʝʥʥʷ ʨʦʟʤʽʱʫʶʪʴ ʫ ʜʚʽ ʢʦʣʦʥʢʠ, ʰʠʨʠʥʘ ʢʦʣʦ-

ʥʦʢ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʽ ʧʦʚʥʠʭ ʩʪʦʨʽʥʢʘʭ. 

ʌʦʨʤʘʪʠ ʽʣʶʩʪʨʘʮʽʡ ʻ ʨʽʟʥʠʤʠ: ʚʽʜ ʧʦʨʪʨʝʪʥʠʭ ʜʦ ʨʦʟʛʦʨʪʦʢ. 

ɻʦʣʦʚʥʠʡ ʥʝʜʦʣʽʢ ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʘʢʝʪʘ: ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʚʤʽʩ-

ʪʦʤ, ʟʘʤʘʣʽ ʧʨʦʙʽʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʮʽʣʽʩʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʨʦʟʛʦʨʪʦʢ 

ʪʦʱʦ. 
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3.3.2. ɺʠʟʥʘʯʝʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ʨʦʟʛʦʨʪʢʠ ʩʪʦʨʽʥʦʢ ʩʢʣʘʜʘʥʥʷ 

 

ɼʣʷ ʧʨʦʢ̒ʪʫʚʘʥʥʷ, ʚʝʨʩʪʘʥʥʷ ʪʘ ʜʦʜʨʫʢʘʨʩɹ ʢʦʾ ʧʝʨʝʚʽʨʢʠ ʥʦʚʦʛʦ 

ʤʘʢʝʪʘ ʅʇɾ çʉʚʽʪʦʛʣʷʜè (ʚʠʧʫʩʢ ˉ 4 ʟʘ 2022 ʨ.) ʚʠʙʨʘʥʦ ʪʘʢʝ ʧʨʦ-

ʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢ Adobe InDesign (ʜʘʣʽ ï ɸɯ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢ-

ʩʠʤʘʣʴʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽʟ ʧʦʜʘʣʴʰʦʶ ʘʜʘʧʪʘʮʽʻ  ʁʤʘʢʝʪʘ ʜʦ ʦʥʣʘʡʥ-

ʚʝʨʩʽʾ ʚʠʧʫʩʢʫ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʩʧʝʮʠʬʽʢʫ ʪʝʢʩʪʦʚʦʛʦ ʢʦʥʪʝʥʪʫ (ʚʝʣʠʢʽ ʦʙʩʷʛʠ) ʪʘ ʽʣʶ-

ʩʪʨʘʮʽʡ (ʨʽʟʥʽ ʨʦʟʤʽʨʠ, ʨʽʟʥʠʡ ʩʪʠʣʴ), ʫ ʥʦʚʦʤʫ ʤʘʢʝʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʛʦʣʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʚʠʙʨʘʪʠ (ʜʦʜʘʪʠ) ʽʣʶʩʪʨʘʮʽʶ-ʟʘʩʪʘʚʢʫ, ʘ ʜʦʧʦʤʽʞ-

ʥʠʤ ï ʟʘʛʦʣʦʚʦʢ ʩʪʘʪʪʽ. ɺʦʜʥʦʯʘʩ ʧʨʦʧʦʥʫʪʁʴ ʟʤʽʥʠʪʠ ʛʘʨʥʽʪʫʨʫ ʪʠʪʫʣʴ-

ʥʦʛʦ ʰʨʠʬʪʫ ʥʘ Century Gothic 30 ʧʪ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʡʦʛʦ 

ʩʧʨʠʡʥʷʪʪʷ. 

ɼʣʷ ʚʠʙʨʘʥʦ ʾʨʦʟʛʦʨʪʢʠ ʚʟʷʪʦ 2-ʡ ʪʠʧ ʢʦʥʩʪʨʫʢʮʽʾ, ʢʦʣʠ ʢʦʤʧʦʟʠʮʽʷ 

ʤʽʩʪʠʪʴ ʜʚʘ ʛʦʣʦʚʥ ̔ʝʣʝʤʝʥʪʠ (ʤʘʡʞʝ ʨʽʚʥʦʟʥʘʯʥ)̔, ʘʙʦ ʛʦʣʦʚʥʠʡ ʪʘ ʜʦ-

ʧʦʚʥʶʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪʠ. 

ʇʦʪʨʝʙʘ ʚ ʜʦʪʨʠʤʘʥʥ ̔ʧʨʘʚʠʣʘ ʨʽʚʥʦʚʘʛʠ ʚ ʢʦʤʧʦʟʠʮʽʾ ʤʘʢʝʪʘ ʨʦʟ-

ʛʦʨʪʢʠ ʧʦʪʨʝʙʫʻ ʚʽʜ ʜʠʟʘʡʥʝʨʽʚ ʜʦʜʘʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤ-

ʣʝʥʥʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ ʯʝʨʝʟ ʟʤʽʥʝʥʥʷ ʚʠʜʫ ʝʣʝʤʝʥʪʫ ʦʬʦʨʤ-

ʣʝʥʥʷ (ʪʝʢʩʪʫ ʥʘ ʟʦʙʨʘʞʝʥʥʷ), ʘʙʦ ʜʦʜʘʚʘʥʥʷʤ ʬʦʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʟʦʙʨʘʞʝʥʥʷ (ʢʦʣʴʦʨʦʚʦʾ ʧʽʜʢʣʘʜʢʠ, ʜʝʢʦʨʘʪʠʚʥʠʭ ʢʨʠʚʠʭ ʪʦʱʦ). 

ʋ ʮʦɹʤʫ ʨʘʟʽ ʜʣʷ ʫʨʽʚʥʦʚʘʞʝʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ʷʢ ɦʝ ʦʜʠʥ ʜʦʧʦʤʽʞʥʠʡ 

ʝʣʝʤʝʥʪ ʧʨʦʧʦʥʫʪʁʴ ʚʠʢʦʨʠʩʪʘʪʠ ʛʨʫʧʫ çʧʦʨʪʨʝʪ ʘʚʪʦʨʘ ï ʡʦʛʦ ʧʽʜʧʠʩè.  

ʇʦʟʠʮʽʦʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʘ ʨʦʟʛʦʨʪʮ ̔ ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʽʨʘʣʽ ʌʽʙʦʥʘʯʯʽ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʢʠʭ ʫ ʜʦʢʫʤʝʥʪʽʚ ɸɯ ʩʪʚʦʨʝʥʦ ʥʦʚʫ 

ʤʘʡʩʪʝʨ-ʩʪʦʨʽʥʢʫ ɸ-consept  ̔ʨʦʟʤʽʱʝʥʦ ʫʤʦʚʥʽ ʬʽʛʫʨʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʛʦʣʦʚʥʠʡ ʪʘ ʜʦʧʦʤʽʞʥʽ ʝʣʝʤʝʥʪʠ ʦʬʦʨʤʣʝʥʥʷ. 

ʆʩʥʦʚʦʶ ʄʉ ʻ ʢʝʛʣʴ ʪʝʢʩʪʦʚʦʛʦ ʰʨʠʬʪʫ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʨʫʯʥʦʩʪʽ 

ʯʠʪʘʥʥʷ ʙʫʣʦ ʟʘʤʽʥʝʥʦ ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ MinionPro-Regular 10 ʧʪ ʪʘ Calibri 

10 ʧʪ, ʚʠʩʦʪʘ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 2,88 ʤʤ ʪʘ ʽʥʪʝʨʣʽʥʴʷʞ 120 %. ʆʪʞʝ, 

ʚʠʩʦʪʘ ʤʽʢʨʦʤʦʜʫʣʷ ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ: 2,88 ³ 1,2 = 3,5 ʤʤ. ɼʣʷ ʧʦʙʫʜʦʚʠ 

ʄʉ ʫ ʜʦʢʫʤʝʥʪʽ ɸɯ ʩʪʚʦʨʝʥʦ ʥʦʚʫ ʤʘʡʩʪʝʨ-ʩʪʦʨʽʥʢʫ B-based.   

ʅʘ ʥʦʚʽʡ (ʙʘʪʴʢʽʚʩʴʢʽʡ) ʤʘʡʩʪʝʨ-ʩʪʦʨʽʥʮʽ B-based ʥʘʢʣʘʜʝʥʦ ʚʙʫʜʦ-

ʚʘʥʫ ʩʽʪʢʫ ʜʦʢʫʤʝʥʪʘ ɸɯ (ʯʝʨʝʟ ʤʝʥʶ çʋʩʪʘʥʦʚʢʠè: çʉʽʪʢʘè (ʨʠʩ. 3.15)  

ʟ̔ ʢʨʦʢʦʤ, ʱʦ ʜʦʨʽʚʥʶʻ 3,5 ʤʤ). 
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ʈʠʩ. 3.15. ʄʘʡʩʪʝʨ-ʩʪʦʨʽʥʢʘ B-based ʟ̔ ʧʘʨʘʤʝʪʨʘʤʠ  

ʚʙʫʜʦʚʘʥʦʾ ʩʽʪʢʠ ʜʦʢʫʤʝʥʪʘ 
 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʤʦʜʫʣʴ ʨʘʟʦʤ ʟ̔ ʤʽʞʤʦʜʫʣʴʥʠʤ ʽʥʪʝʨʚʘʣʦʤ, ʷʢʠʤ ʡʦ-

ʛʦ ʦʪʦʯʫʶʪʴ, ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ: 28³45,5 ʤʤ (ʘʙʦ 8³13 ʤʽʢʨʦʤʦʜʫʣʽʚ, ʚʽʜʧʦ-

ʚʽʜʥʦ, ʫ ʨʷʜʢʫ ʪʘ ʢʦʣʦʥʮʽ). ɺʦʜʥʦʯʘʩ ʨʦʟʤʽʨʠ ʤʦʜʫʣʷ ʙʫʜʫʪʴ ʩʪʘʥʦʚʠʪʠ 

21³38,5 ʤʤ, ʘʙʦ 6³11 ʤʽʢʨʦʤʦʜʫʣʽʚ, ʚʽʜʧʦʚʽʜʥʦ, ʫ ʨʷʜʢʫ ʪʘ ʢʦʣʦʥʮʽ, ʘ ʤʽʞ-

ʤʦʜʫʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʜʦʨʽʚʥʶʻ 7 ʤʤ, ʘʙʦ 2 ʤʽʢʨʦʤʦʜʫʣ.̔  

ɿʘ ʚʠʟʥʘʯʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʙʫʜʦʚʘʥʦ ʄʉ ʚ ɸɯ ʯʝʨʝʟ ʤʝʥʶ 

çʄʘʢʝʪè: çʉʪʚʦʨʠʪʠ ʥʘʧʨʷʤʥʽè ʥʘ ʤʘʡʩʪʝʨ-ʩʪʦʨʽʥʮʽ B-based (ʨʠʩ. 3.16).  

 

 
 

ʈʠʩ. 3.16. ʄʦʜʫʣʴʥʘ ʩʽʪʢʘ ʥʘ ʤʘʡʩʪʝʨ-ʩʪʦʨʽʥʮʽ B-based 
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ʅʘʜʘʣʽ ʧʝʨʝʥʝʩʝʥʦ ʫʤʦʚʥʽ ʟʦʙʨʘʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ  

ʟ ʤʘʡʩʪʝʨ-ʩʪʦʨʽʥʢʠ ɸ-consept ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʤʘʡʩʪʝʨ ʜʣʷ ʪʠʧʦʚʦʾ ʨʦʟ-

ʛʦʨʪʢʠ ʉʉ ʤʘʢʝʪʘ.  

ʅʘ ʰʧʘʣʴʪʽ, ʱʦ ʟʘʡʤʘʶʪʴ ʫʤʦʚʥʽ ʟʦʙʨʘʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥ-

ʥʷ, ʦʙô̒ʜʥʫʡʤʦ ʤʦʜʫʣʽ ʚ ʙʣʦʢʠ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʤʘʻʤʦ ʤʘʢʝʪ ʨʦʟʛʦʨʪʢʠ 

ʚʠʜʘʥʥʷ. 

ɯʤʧʦʨʪʫʡʤʦ ʢʦʥʪʝʥʪ ʜʦ ʩʧʨʦʢ̒ʪʦʚʘʥʦʛʦ ʤʘʢʝʪʘ ʧʦʯʘʪʢʦʚʦ ʾʨʦʟʛʦʨʪʢʠ 

ʪʘ ʚʠʢʦʥʫʡʤʦ ʚʝʨʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ (ʨʠʩ. 3.17). 

 

 

 

ʈʠʩ. 3.17. ɿʚʝʨʩʪʘʥʠʡ ʤʘʢʝʪ ʧʦʯʘʪʢʦʚʦ ʾʨʦʟʛʦʨʪʢʠ ʚʠʜʘʥʥʷ  

(ʫ ʨʝʞʠʤʽ ʨʝʜʘʛʫʚʘʥʥʷ) 

 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʦʧʝʨʝʜʥʽʭ  ̔ʥʦʚʠʭ ʤʘʢʝʪʽʚ ʨʦʟʛʦʨʪʦʢ ʅʇɾ çʉʚʽʪʦʛ-

ʣʷʜè ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʜʦʙʫʚʘʯʘʤ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ ʨʦʢʫ ʧʽʜʛʦʪʦʚʢʠ 

ʥʘ ʜʨʫʛʦʤʫ (ʤʘʛʽʩʪʝʨʩʴʢʦʤʫ ʨʽʚʥʽ) ʍʅɽʋ ʽʤ. ʉ. ʂʫʟʥʝʮʷ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

186 çɺʠʜʘʚʥʠʮʪʚʦ ʪʘ ʧʦʣʽʛʨʘʬʽʷè (15 ʦʩʽʙ) ʦʛʣʷʥʫʪʠ ʟʨʘʟʢʠ ʤʘʢʝʪʽʚ  ̔ʚʽʜ-

ʧʦʚʽʩʪʠ ʥʘ ʪʘʢʽ ʟʘʧʠʪʘʥʥʷ: 

1. ʗʢʝ ʚʠʜʘʥʥʷ ʚʘʤ ʧʦʜʦʙʘʻʪʴʩʷ ʙʽʣʴʰʝ? ʏʦʤʫ? 

2. ʏʠ ʧʨʦʯʠʪʘʣʠ ʚʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚ ʞʫʨʥʘʣʽ ʩʪʘʪʪʽ ʜʦ ʢʽʥʮʷ? 

3. ʅʘ ʚʘʰʫ ʜʫʤʢʫ, ʯʠ ʚʠʢʦʥʘʥʦ ʫʤʦʚʫ ʟʨʫʯʥʦʩʪʽ ʯʠʪʘʥʥʷ ʩʪʘʪʝʡ 

(ʩʧʨʠʡʥʷʪʪʷ ʢʦʥʪʝʥʪʫ)? 

4. ʅʘ ʚʘʰʫ ʜʫʤʢʫ, ʯʠ ʤʘʶʪʴ ʨʦʟʛʦʨʪʢʠ ʟʽ ʩʪʘʪʪʷʤʠ ʮʽʣʽʩʥʫ ʢʦʤ-

ʧʦʟʠʮʽʶ? 
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5. ʏʠ ʚʚʘʞʘʻʪʝ ʚʠ, ʱʦ ʚʩʽ ʨʦʟʛʦʨʪʢʠ ʞʫʨʥʘʣʫ ʚʠʢʦʥʘʥʦ ʚ ʦʜʥʦʤʫ 

ʩʪʠʣʽ? 

6. ʏʠ ʟʨʦʟʫʤʽʣʦ ʚʘʤ, ʷʢʠʡ ʝʣʝʤʝʥʪ ʥʘ ʨʦʟʛʦʨʪʮ̔  ʻ ʛʦʣʦʚʥʠʤ (ʧʨʠ-

ʚʝʨʪʘʻ ʚʘʰʫ ʫʚʘʛʫ), ʘ ʷʢʠʡ ʜʨʫʛʦʨʷʜʥʠʤ? 

7. ʅʘ ʚʘʰʫ ʜʫʤʢʫ, ʯʠ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʽʩʮʝ ʥʘ ʨʦʟʛʦʨʪʮ̔ ? 

8. ʅʘ ʚʘʰʫ ʜʫʤʢʫ, ʯʠ ʤʘʶʪʴ ʛʘʨʤʦʥʽʡʥʠʡ ʚʠʛʣʷʜ ʝʣʝʤʝʥʪʠ 

(ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ, ʟʘʛʦʣʦʚʢʠ, ʤʘʣʶʥʢʠ ʪʦʱʦ) ʥʘ ʨʦʟʛʦʨʪʮ̔ ? 

9. ʏʠ ʢʫʧʠʣʠ ʙ ʚʠ ʪʘʢʠʡ ʞʫʨʥʘʣ ʫ ʜʨʫʢʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ? 

10. ʑʦʙ ʚʠ ʭʦʪʽʣʠ ʧʦʣʽʧʠhʪʠ ʘʙʦ ʜʦʜʘʪʠ ʚ ʞʫʨʥʘʣʽ?  

ʋʩʽ ʟ ʦʧʠʪʘʥʠʭ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʽʜʜʘʣʠ ʧʝʨʝʚʘʛʫ ʥʦʚʦʤʫ 

ʤʘʢʝʪʦʚʽ ʩʪʘʪʝʡ ʚʠʧʫʩʢʫ, ʭʦʯʘ ʣʠʰʝ ʩʽʤ ʦʩʽʙ ʢʫʧʠʣʠ ʙ ʡʦʛʦ ʚ ʜʨʫʢʦʚʘʥʦʤʫ 

ʚʠʛʣʷʜʽ. ʇʘʨʘʤʝʪʨʠ ʤʘʢʝʪʘ (ʻʜʥʽʩʪʴ ʩʪʠʣʶ, ʧʽʜʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ 

ʪʘ ʽʥ.) ʟʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʚʘʞʘʶʪʴ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʯʠʪʘʥ-

ʥʷ ʪʘ ʷʢ ʧʦʙʘʞʘʥʥ ̫ʟʘʟʥʘʯʘʶʪʴ ʪʘʢʝ: 

ʧʦʣʽʧʠhʪʠ ʢʦʥʪʝʥʪ (ʟʤʽʥʠʪʠ ʩʪʠʣʴ ʚʠʢʣʘʜʘʥʥʷ, ʟʤʝʥʰʠʪʠ ʦʙʩʷʛ 

ʪʝʢʩʪʫ, ʜʦʜʘʪʠ ʮʽʢʘʚʠʭ ʬʘʢʪʽʚ ʪʘ ʽʜʝʡ);  

ʜʦʜʘʪʠ ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʩʪʘʪʪʽ (ʘʥʦʪʘʮʽʶ/ʚʨʽʟ);  

ʜʦʜʘʪʠ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʝʣʝʤʝʥʪʠ (QR-ʢʦʜʠ). 

 

ɺʠʩʥʦʚʢʠ 

 

ʎʽʣʽʩʥʝ, ʛʘʨʤʦʥʽʡʥʦ ʚʠʢʦʥʘʥʝ ʪʘ ʮʽʢʘʚʝ ʚʠʜʘʥʥʷ ʧʨʠʚʝʨʥʝ ʫʚʘʛʫ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʯʠʪʘʯʘ ʡ ʙʫʜʝ ʩʧʦʥʫʢʘʪʠ ʡʦʛʦ ʜʦ ʜʽʾ: ʧʝʨʝʛʣʷʥʫʪʠ ʪʘ/ʘʙʦ 

ʢʫʧʠʪʠ ʡ ʧʨʦʯʠʪʘʪʠ ʡʦʛʦ. 

ɸʚʪʦʨʦʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʛʦ ʪʠʧʫ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʜʘʥʴ, ʢ̫ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʽ ʞʫʨʥʘʣʠ, ʘ ʩʘʤʝ ʧʦʩʪʘʚʣʝʥʦ ʪʘ ʚʠʨʽʰʝʥʦ 

ʪʘʢʽ ʟʘʚʜʘʥʥʷ:  

ʟʜʽʡʩʥʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʤʘʢʝʪʽʚ ʧʦʧʫʣʷʨʥʠʭ ʅʇɾ;  

ʫʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʦʚʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʤʘʢʝʪʽʚ ʧʦʧʫʣʷʨʥʠʭ ʅʇɾ  

 ̔ʚʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʽ ʟ ʥʠʭ;  

ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʤʘʢʝʪʘ ʅʇɾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘʢʦʛʦ ʚʠʜʘʥʥʷ;  

ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʤʦʜʫʣʴʥʦʾ ʩʽʪʢʠ;  

ʚʠʢʦʥʘʥʦ ʘʧʨʦʙʘʮʽʶ ʤʝʪʦʜʠʢʠ ʥʘ ʤʘʢʝʪʽ ʚʽʪʯʠʟʥʷʥʦʛʦ ʅʇɾ;  

ʧʦʨʽʚʥʷʥʦ ʧʦʧʝʨʝʜʥʽʡ  ̔ʥʦʚʠʡ ʤʘʢʝʪʠ; 

ʨʦʟʨʘʭʦʚʘʥʦ ʚʠʪʨʘʪʠ ʥʘ ʅɼʈ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝ-

ʪʦʜʠʢʠ. 
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ɿʘʛʘʣʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʜʦʚʦʜʷʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦ-

ʧʦʥʦʚʘʥʦʾ ʘʚʪʦʨʦʤ ʤʝʪʦʜʠʢʠ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʤʘʢʝʪʘ ʅʇɾ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ 

ʮʽʣʽʩʥʽʩʪʴ  ̔ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʥʮʝʧʮʽʾ ʚʠʜʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʻ ʯʘʩ ʪʘ ʚʠ-

ʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘʢʦʛʦ ʤʘʢʝʪʘ. 
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ʈʦʟʜʽʣ 4. 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʨʽʰʝʥʴ ʽʟ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

 

4.1. ɸʥʘʣʽʟ ʢʦʥʮʝʧʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

 

4.1.1. ɺʠʤʦʛʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʜʦ ʙʽʟʥʝʩ-ʩʫʙô̒ ʢʪʽʚ  

 

ʂʦʞʥʠʡ ʩʫʙô̒ʢʪ ʙʽʟʥʝʩʫ ʨʦʙʠʪʴ ʧʝʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ, ʟʦ-

ʢʨʝʤʘ ʥʘ ʜʦʙʨʦʙʫʪ ʽ ʷʢʽʩʪʴ ʞʠʪʪʷ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʛʨʫʧ, ʥʘʚʽʪʴ ʤʘʡʙʫʪʥʽʭ 

ʧʦʢʦʣʽʥʴ ʥʘʩʝʣʝʥʥʷ. ʉʴʦʛʦʜʥʽ, ʟʘʚʜʷʢʠ ʧʨʦʮʝʩʘʤ ʛʫʤʘʥʽʟʘʮʽʾ ʩʚʽʪʦʚʦʾ 

ʝʢʦʥʦʤʽʢʠ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʙʽʟʥʝʩ-ʩʫʙô̒ʢʪ ʤʘʻ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʩʚʽʡ ʚʧʣʠʚ 

ʥʘ ʨʽʟʥʽ ʛʨʫʧʠ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʡʦʛʦ ʧʽʜ ʯʘʩ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʩʚʦʾʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʚʽʥ ʤʘʻ ʙʫʪʠ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦ-

ʚʽʜʘʣʴʥʠʤ. 

ɼʽʷʣʴʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʠʭ ʩʫʙô̒ʢʪʽʚ ʫ ʩʬʝʨʽ ʧʦʣʽʛʨʘʬʽʾ ʨʦʙʠʪʴ ʚʧʣʠʚʠ 

ʥʘ ʨʽʟʥʽ ʩʢʣʘʜʥʠʢʠ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ:  

ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʙʽʟʥʝʩʫ ʟʘʤʦʚʥʠʢʽʚ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ;  

ʥʘ ʝʢʦʣʦʛʽʶ ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ;  

ʥʘ ʝʢʦʣʦʛʽʶ ʯʝʨʝʟ ʚʠʪʨʘʪʠ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʘʡʧʝʨʰʝ, ʜʝ-

ʨʝʚʠʥʠ;  

ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ 

ʩʧʦʞʠʚʘʻ ʽʥʬʦʨʤʘʮʽʶ, ʧʦʜʘʥʫ ʚ ʧʦʣʽʛʨʘʬʽʯʥʽʡ ʧʨʦʜʫʢʮʽʾ; ʟʦʢʨʝʤʘ ʚʧʣʠʚ 

ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʩʽʙ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞ-

ʣʠʚʦʩʪʷʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʫʙô̒ʢʪʘ ʚ ʘʩʧʝʢʪʽ ʚʧʣʠʚʫ ʥʘ ʩʫ-

ʩʧʽʣʴʩʪʚʦ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʘʟʠʚʘʶʪʴ ʩʦʮʽʘʣʴʥʠʤʠ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ. ʄʦʞʥʘ ʥʘʚʝʩʪʠ ʪʘʢʽ ʧʨʠʢʣʘʜʠ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚ: ʦʙʩʷʛʠ ʚʠʪʨʘʯʝʥʠʭ ʧʨʠʨʦʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ); ʟʜʽʡʩʥʝʥʽ ʟʘʭʦʜʠ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ (ʚʧʣʠʚʘʶʪʴ  

ʥʘ ʩʪʘʥ ʟʜʦʨʦʚô̫ ʧʨʘʮʽʚʥʠʢʽʚ); ʦʙʩʷʛʠ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ (ʚʧʣʠ-

ʚʘʶʪʴ ʥʘ ʩʪʘʥ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ).   

ʉʦʮʽʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʧʦʪʨʽʙʥʦ ʩʚʽʜʦʤʦ ʫʧʨʘʚʣʷʪʠ. 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʩʦʮʽʘʣʴʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ 
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ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʚʠʢʦʨʠʩʪʘʪʠ 

ʥʘʷʚʥʽ ʤʘʩʰʪʘʙʥʽ ʪʝʦʨʝʪʠʯʥʽ ʨʦʟʨʦʙʢʠ ʽ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʫʧʨʦʚʘʜʞʝʥʥʷ 

ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʨʽʯ ʚʠʤʦʛʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʙʽʟʥʝʩ-ʩʫʙô̒ʢʪʽʚ ʽ ʟ ʙʦʢʫ ʥʘʩʝʣʝʥʥʷ, ʡ ʫʨʷʜʫ ʨʽʟʥʠʭ ʢʨʘʾʥ. 

ɺʠʤʦʛʠ, ʷʢʽ ʚʠʩʫʚʘʻ ʥʘʩʝʣʝʥʥʷ, ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʟʘʚʜʷʢʠ ʧʨʦʚʝʜʝʥʠʤ ʤʘʩʰ-

ʪʘʙʥʠʤ ʦʧʠʪʫʚʘʥʥʷʤ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʦʧʠʪʫ-

ʚʘʥʥʷ, ʟʜʽʡʩʥʝʥʦʛʦ ʢʦʤʧʘʥʽʻʶ Deloitte ʫ 2019 ʨ. (ʦʧʠʪʘʥʦ 16 425 ʦʩʽʙ ʽʟ 42 

ʢʨʘʾʥ), 38 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʠʩʣʦʚʠʣʠ ʛʦʪʦʚʥʽʩʪʴ ʧʨʠʧʠʥʠʪʠ ʩʚʦʾ ʩʧʦʞʠʚʯʽ 

ʚʽʜʥʦʩʠʥʠ ʟ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʧʨʦʜʫʢʮʽʷ ʷʢʠʭ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʜʦʚ-

ʢʽʣʣʷ ʘʙʦ ʩʦʮʽʫʤ. 

ɺʠʤʦʛʠ ʫʨʷʜʽʚ ʟʘʢʨʽʧʣʝʥʦ ʚ ʦʬʽʮʽʡʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥ. ʊʘʢ ʚ ʋʢʨʘʾʥʽ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʨ-

ʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʦ, ʟʦʢʨʝʤʘ, ʫ ʂʦʥ-

ʮʝʧʮʽʾ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴ-

ʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʙʽʟʥʝʩʫ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨ., ʆʩʥʦʚʥʠʭ 

ʟʘʩʘʜʘʭ (ʩʪʨʘʪʝʛʽʾ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ  

ʜʦ 2030 ʨ., ʉʪʨʘʪʝʛʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʟ ʧʠʪʘʥʴ ʟʜʦʨʦʚʦʛʦ ʪʘ ʘʢʪʠʚʥʦʛʦ 

ʜʦʚʛʦʣʽʪʪʷ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʽʦʜ ʜʦ 2022 ʨ. 

ɸʣʝ ʚʠʢʦʥʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʩʫʙô̒ʢʪʽʚ ʙʽʟʥʝʩʫ ʩʪʠʢʘʻʪʴʩʷ ʟ ʙʘʛʘʪʴʤʘ ʧʨʦʙʣʝʤʘʤʠ, ʦʩʥʦʚʥʽ ʩʝʨʝʜ 

ʷʢʠʭ ï ʮʝ ʬʽʥʘʥʩʦʚʽ ʪʨʫʜʥʦʱʽ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ɼʣʷ ʭʦʯʘ ʙ ʯʘʩʪʢʦʚʦʛʦ ʫʩʫʥʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʤʝʥʝʜʞʤʝʥʪʫ, 

ʧʦʪʨʽʙʝʥ ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʽʰʝʥʴ ʱʦʜʦ ʟʜʽʡ-

ʩʥʝʥʥʷ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘʭʦʜʽʚ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʥʘʚʝʜʝʥʝ, ʤʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʣʝʥʥʷ 

ʤʝʪʦʜʠʢʠ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʽʰʝʥʴ ʽʟ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʙʘʟʽ ʢʦʥʮʝʧʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

 

4.1.2. ɸʥʘʣʽʟ ʢʦʥʮʝʧʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ  

 

ʂʦʥʮʝʧʮʽʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (ʂʉɺ) ʚʠʥʠʢʣʘ 

ʫ 1950-ʭ ʨʨ. ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚʥʘʩʣʽʜʦʢ ʧʦʩʠʣʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʚʠʤʦʛ  

ʜʦ ʝʢʦʥʦʤʽʯʥʠʭ ʩʫʙô̒ʢʪʽʚ. ʆʩʥʦʚʥʘ ʽʜʝʷ ʢʦʥʮʝʧʮʽʾ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʙʽʟʥʝʩ 

ʻ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʧʝʨʝʜ ʩʫʩʧʽʣʴʩʪʚʦʤ ʥʝ ʪʽʣʴʢʠ ʟʘ ʝʢʦʥʦʤʽʯʥʽ, ʘʣʝ ʡ ʟʘ ʩʦ-
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ʮʽʘʣʴʥʽ ʡ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ. ʆʩʥʦʚʠ ʢʦʥʮʝʧʮʽʾ ʙʫʣʦ 

ʟʘʢʣʘʜʝʥʦ ʚ ʨʦʙʦʪʘʭ ʈ. ɸʢʝʨʤʘʥʘ [8; 9], ɻ. ɹʦʫʝʥʘ [10], ʂ. ɼʝʚʽʩʘ [12; 13] 

ʪʘ ɸ. ʂʝʨʨʦʣʣʘ [11].  

ʋʤʽʩʪ ʢʦʥʮʝʧʮʽʾ ʂʉɺ ʩʪʘʥʦʚʣʷʪʴ ʧʦʣʦʞʝʥʥʷ, ʷʢʽ ʨʦʟʢʨʠʚʘʶʪʴ ʝʢʦʥʦ-

ʤʽʯʥʽ, ʩʦʮʽʘʣʴʥʽ ʡ ʝʢʦʣʦʛʽʯʥʽ ʦʙʦʚô̫ʟʢʠ ʙʽʟʥʝʩʫ ʧʝʨʝʜ ʩʫʩʧʽʣʴʩʪʚʦʤ; ʦʟʥʘʢʠ 

ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ; ʥʘʧʨʷʤʠ 

ʩʦʮʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʽʟʥʝʩʫ; ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽ-

ʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʾʭʥʴʦʾ ʜʽ-

ʷʣʴʥʦʩʪʽ. 

ʇʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʠʪʘʥʴ, ʧʦʚô̫ʟʘʥʠʭ ʽʟ ʩʦʮʽʘʣʴʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ 

ʙʽʟʥʝʩʫ, ʩʚʽʜʯʠʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʫ 2010 ʨ. ʄʽʞʥʘʨʦʜʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ 

ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʙʫʣʦ ʦʧʨʠʣʶʜʥʝʥʦ ʉʪʘʥʜʘʨʪ ISO 26000 çʂʝʨʽʚʥʠʮʪʚʦ 

ʽʟ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽè [24]. 

ɼʝʪʘʣʴʥʘ ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʪʘ ʤʝʪʦʜʠʯʥʘ ʨʦʟʨʦʙʣʝʥʽʩʪʴ ʢʦʥʮʝʧʮʽʾ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʨʠʚʝʣʘ ʜʦ ʪʦʛʦ, ʱʦ ʮʷ ʢʦʥ-

ʮʝʧʮʽʷ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʪʘʣʘ ʪʝʦʨʝʪʠʯʥʦʶ ʙʘʟʦʶ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʩʦʮʽʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ.  

ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʢʦʞ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʥʮʝʧʮʽʶ ʂʉɺ 

ʷʢ ʪʝʦʨʝʪʠʯʥʫ ʙʘʟʫ ʫʧʨʘʚʣʽʥʥʷ ʩʦʮʽʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʘ ʩʘʤʝ: ʚ ʦʩʥʦʚʫ ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʢʣʘʜʝʤʦ ʧʦʥʷʪʪʷ çʦʯʽʢʫʚʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘè ʪʘ ʘʢʪʫʘʣʴʥʽ 

ʪʝʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʥʘʚʝʜʝʥʽ ʫ ʩʪʘʥʜʘʨʪʽ ISO 26000. ɿʘʟʥʘ-

ʯʝʥʝ ʧʦʥʷʪʪʷ ʪʘ ʪʝʤʠ ʧʦʷʩʥʶʶʪʴʩʷ ʫ ʪʘʢʠʭ ʧʦʣʦʞʝʥʥʷʭ ʉʪʘʥʜʘʨʪʫ:  

1) èɽʣʝʤʝʥʪʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʯʽʢʫʚʘʥʥʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫè.  

2) èɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʜʽʣʷʥʢʫ ʦʭʦʧʣʝʥʥʷ ʩʚʦʻʾ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʚʠʷʚʠʪʠ ʧʨʦʙʣʝʤʠ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʩʚʦʾ ʧʨʽʦʨʠʪʝʪʠ, ʦʨʛʘ-

ʥʽʟʘʮʽʾ ʩʣʽʜ ʨʦʟʛʣʷʥʫʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʪʝʤʠ: ʦʨʛʘʥʽʟʘʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ; ʧʨʘʚʘ 

ʣʶʜʠʥʠ; ʪʨʫʜʦʚʽ ʧʨʘʢʪʠʢʠ; ʜʦʚʢʽʣʣʷ; ʜʦʙʨʦʩʦʚʽʩʥʽ ʜʽʣʦʚʽ ʧʨʘʢʪʠʢʠ; ʧʨʦʙ-

ʣʝʤʠ, ʧʦʚô̫ʟʘʥʽ ʟʽ ʩʧʦʞʠʚʘʯʘʤʠ; ʫʯʘʩʪʴ ʫ ʞʠʪʪʽ ʛʨʦʤʘʜ ʪʘ ʾʭʥʽʡ ʨʦʟʚʠʪʦʢè. 

ʅʘ ʦʩʥʦʚʽ ʧʦʥʷʪʪʷ çʦʯʽʢʫʚʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘè ʚʚʝʜʝʤʦ ʧʦʥʷʪʪʷ 

çʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠè, ʧʽʜ ʷʢʠʤʠ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ 

ʩʦʮʽʘʣʴʥʽ ʥʦʨʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʪʦʯʥʽ ʫʷʚʣʝʥʥʷ (ʦʯʽʢʫʚʘʥʥʷ) ʩʦʮʽʫʤʫ 

ʧʨʦ ʦʙʦʚô̫ʟʢʠ ʙʽʟʥʝʩʫ ʱʦʜʦ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʪʝʨʝʩʽʚ ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʥʘʜ 

ʚʠʤʦʛʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʗʢ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʦʩʪʽ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʚʠʟʥʘ-

ʯʝʥʽ ʚ ʉʪʘʥʜʘʨʪʽ ISO 26000.  
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ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʂʉɺ ʷʢ ʪʝʦʨʝʪʠʯʥʦʾ ʙʘʟʠ ʫʧʨʘʚʣʽʥʥʷ 

ʩʦʮʽʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦʟʚʦʣʷʻ ʩʪʘʚʠʪʠ 

ʧʝʨʝʜ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʟʘʚʜʘʥʥʷ ʟʛʽʜʥʦ ʟ ʘʢʪʫʘʣʴʥʠʤʠ ʪʝʤʘʤʠ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; ʦʮʽʥʶʚʘʪʠ ʨʽʚʝʥʴ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʘʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; ʚʠʷʚʣʷʪʠ ʚʽʜʧʦʚʽʜʥʽ 

ʧʨʦʙʣʝʤʠ ʚ ʩʦʮʽʘʣʴʥʦʤʫ ʘʩʧʝʢʪʽ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ; ʨʦʟʚô̫ʟʫʚʘʪʠ 

ʚʠʷʚʣʝʥʽ ʧʨʦʙʣʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢ ʽ ʧʨʘʢʪʠʢ ʂʉɺ. 

ʋʚʝʜʝʥʥʷ ʧʦʥʷʪʪʷ çʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠè 

ʜʦʟʚʦʣʷʻ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʚʚʝʩʪʠ ʜʝʬʽʥʽʮʽʶ ʜʣʷ ʧʦʥʷʪʪʷ çʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦ-

ʚʽʜʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʫʙô̒ʢʪʘè. ʉʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʫʙô̒ʢʪʘ ï ʮʝ ʪʘʢʘ ʡʦʛʦ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ: 1) ˇʨʫʥʪʫ-

ʻʪʴʩʷ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʽʥʪʝʨʝʩʽʚ ʩʫʩʧʽʣʴʩʪʚʘ ʷʢ ʢʨʠʪʝʨʽʾʚ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ; 2) ʚʽʜʧʦʚʽʜʘʻ ʥʝ ʪʽʣʴʢʠ ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, 

ʘʣʝ ʡ ʥʦʨʤʘʤ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʧʦʪʦʯʥʽ ʫʷʚʣʝʥʥʷ ʩʦʮʽʫʤʫ ʧʨʦ ʦʙʦʚô̫ʟʢʠ ʙʽʟʥʝʩʫ ʱʦʜʦ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʪʝ-

ʨʝʩʽʚ ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʥʘʜ ʚʠʤʦʛʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ [15]. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʽʟ ʂʉɺ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʪʘʢʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʞʝ-

ʨʝʣʘ, ʫ ʷʢʠʭ ʤʦʞʥʘ ʟʥʘʡʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʦʾ ʧʦʚʝʜʽʥʢʠ: 

ISO 26000:2010 Guidance on social responsibility; 

ISO 14000 Environmental management system [23]; 

ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ʩʝʨʽʡ ɼʉʊʋ ISO 14001 é ɼʉʊʋ ISO/TR 14073, 

ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʥʘʮʽʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ;  

ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ʥʝʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ Global Reporting 

Initiative (GRI) [22];  

ʩʪʘʥʜʘʨʪʠ ʨʽʟʥʠʭ ʢʨʘʾʥ, ʥʘʧʨʠʢʣʘʜ, ʩʪʘʥʜʘʨʪʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ, 

ʨʦʟʨʦʙʣʝʥʽ U.S. Environmental Protection Agency [34]; 

ʦʧʠʩʠ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʦʧʨʠʣʶʜʥʶʶʪʴʩʷ ʥʘ ʩʘʡʪʘʭ ʽʥʽʮʽʘ-

ʪʠʚʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʟʦʢʨʝʤʘ List of Best Available Techniques Reference 

Documents by sectors and activities [25];  

ʧʦʩʽʙʥʠʢʠ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʜʦʨʦʚô̫ ʪʘ ʧʨʘʮʽ, 

ʨʦʟʨʦʙʣʝʥʽ ʄʽʞʥʘʨʦʜʥʦʶ ʬʽʥʘʥʩʦʚʦʶ ʢʦʨʧʦʨʘʮʽʻʶ IFC (Environmental, 

Health, and Safety General Guidelines) [20]. 
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4.1.3. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʘʢʪʠʢʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʚ ʋʢʨʘʾʥʽ 

 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʫʢʨʘʾʥʩʴʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 

ʟ ʧʠʪʘʥʴ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʟʜʽʡʩʥʝʥʦʛʦ 2018 ʨ., 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʘʭʦʜʠ ʟ ʨʝʘʣʽʟʘʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦ-

ʚʽʜʘʣʴʥʦʩʪʽ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʧʦʰʠʨʝʥʠʤʠ ʚ ʋʢʨʘʾʥʽ (ʟʘ ʚʠʥʷʪʢʦʤ ʟʘʭʦʜʽʚ  

ʽʟ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ), ʽ ʂʉɺ ʱʝ ʥʝ ʩʪʘʣʘ 

ʩʢʣʘʜʥʠʢʦʤ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ [2; 3].  

ʇʽʜ ʯʘʩ ʟʘʟʥʘʯʝʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʙʫʣʦ ʥʘʟʚʘʥʦ ʪʘʢʽ 

ʦʩʥʦʚʥʽ ʧʝʨʝʰʢʦʜʠ ʧʦʰʠʨʝʥʥʶ ʧʨʘʢʪʠʢʠ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦ-

ʚʽʜʘʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ: ʬʽʥʘʥʩʦʚʽ ʪʨʫʜʥʦʱʽ; ʥʝʩʪʘʙʽʣʴʥʘ ʧʦʣʽʪʠʯʥʘ ʩʠʪʫʘʮʽʷ 

ʚ ʢʨʘʾʥʽ; ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ; ʙʨʘʢ ʚʣʘʩʥʦʛʦ ʜʦ-

ʩʚʽʜʫ, ʥʝʚʽʜʧʨʘʮʴʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ ʫʧʨʦʚʘʜʞʝʥʥʷ ʂʉɺ; ʙʨʘʢ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʧʨʠʥʮʠʧʠ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜ-

ʧʦʚʽʜʘʣʴʥʦʩʪʽ; ʙʨʘʢ ʯʘʩʫ.  

ʊʘʢʦʞ ʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʚʽʪʯʠʟʥʷʥʠʭ ʫʯʝʥʠʭ [1; 4; 5] ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʥʝʜʦʣʽʢʽʚ ʫ ʧʨʦʮʝʩʘʭ ʢʝʨʫʚʘʥʥʷ 

ʩʬʝʨʦʶ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ. ʊʘʢʠʤʠ 

ʥʝʜʦʣʽʢʘʤʠ ʻ: ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʂʉɺ; ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʨʘʪʝ-

ʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʂʉɺ, ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ ʩʦʮʽʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ; ʥʝʜʦʩʢʦʥʘ-

ʣʽʩʪʴ ʘʥʘʣʽʪʠʯʥʦʛʦ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʽʟ ʂʉɺ. ʋʚʘʞʘʶʪʴ, ʱʦ ʮʽ ʥʝʜʦʣʽʢʠ  

ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʡ ʜʣʷ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʛʘʣʫʟʽ. ɿʘʟʥʘʯʝʥʽ ʥʝʜʦʣʽʢʠ ʫ ʩʬʝʨʽ 

ʧʦʣʽʛʨʘʬʽʾ ʤʦʞʝ ʙʫʪʠ ʫʩʫʥʝʥʦ ʟʘʚʜʷʢʠ ʨʦʟʨʦʙʣʝʥʥʶ ʘʥʘʣʽʪʠʯʥʦʛʦ ʫʭʚʘ-

ʣʝʥʥʷ ʨʽʰʝʥʴ ʽʟ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘ-

ʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʂʉɺ. 

ʑʝ ʦʜʥʫ ʩʝʨʡʦʟʥʫ ʧʝʨʝʰʢʦʜʫ ʧʦʰʠʨʝʥʥʶ ʧʨʘʢʪʠʢʠ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʽʜ ʯʘʩ 

ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʥʘ ʧʨʠ-

ʢʣʘʜʽ ʚʠʙʽʨʢʠ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʝʢʦʥʦ-

ʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʉʝʤʝʥʘ ʂʫʟʥʝʮʷ ʫ 2017/18 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ 

(200 ʦʩʽʙ) [15]. ʎʽʻʶ ʧʝʨʝʰʢʦʜʦʶ ʻ ʥʝʜʦʩʪʘʪʥʷ ʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʩʧʦʞʠ-

ʚʘʯʽʚ ʱʦʜʦ ʧʦʚʝʜʽʥʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʘʩʧʝʢʪʽ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

(ʨʠʩ. 4.1). 
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ʈʠʩ. 4.1. ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ, ʷʢʽ ʟʘʚʘʞʘʶʪʴ ʩʧʦʞʠʚʘʯʘʤ ʨʝʘʣʽʟʦʚʫʚʘʪʠ 

ʾʭʥʽ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʥʘʤʽʨʠ (ʟʘ ʩʣʦʚʘʤʠ ʨʝʩʧʦʥʜʝʥʪʽʚ) 

 

ʅʘ ʧʨʷʤʝ ʟʘʧʠʪʘʥʥʷ çʏʠ ʜʦʩʪʘʪʥʴʦ ʫ ɺʘʩ ʽʥʬʦʨʤʘʮʽʾ, ʱʦʙ ʩʫʜʠʪʠ 

ʧʨʦ ʝʢʦʣʦʛʽʯʥʫ ʪʘ ʩʦʮʽʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ, ʧʨʦʜʫʢʮʽʶ 

ʷʢʠʭ ɺʠ ʢʫʧʫʻʪʝ?è 84,2 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜʧʦʚʽʣʠ, ʱʦ ʚ ʥʠʭ ʥʝʜʦʩʪʘʪʥʴʦ 

ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʽʣʴʢʠ 15 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜʧʦʚʽʣʠ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʨʘʜ-

ʰʝ ʜʦʩʪʘʪʥʴʦ, ʽ ʤʝʥʰʝ ʷʢ ʚʽʜʩʦʪʦʢ ʚʽʜʧʦʚʽʣʠ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʜʦʩʪʘʪʥʴʦ 

(ʨʠʩ. 4.2).  

 

ʈʠʩ. 4.2. ɺʽʜʧʦʚʽʜʽ ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʘ ʟʘʧʠʪʘʥʥʷ çʏʠ ʜʦʩʪʘʪʥʴʦ ʫ ɺʘʩ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦʙ ʩʫʜʠʪʠ ʧʨʦ ʝʢʦʣʦʛʽʯʥʫ ʪʘ ʩʦʮʽʘʣʴʥʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ, ʧʨʦʜʫʢʮʽʶ ʷʢʠʭ ɺʠ ʢʫʧʫʻʪʝ?è 

73% 

27% 

20% 

ɹʨʘʢ ʽʥʬʦʨʤʘʮʽʾ  
ʧʨʦ ʝʢʦʣʦʛʽʯʥʫ  
ʪʘ ʩʦʮʽʘʣʴʥʫ  
ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ  
ʧʽʜʧʨʠʻʤʩʪʚ 

ʅʝʜʦʩʪʘʪʥʴʦ  
ʚʠʩʦʢʠʡ ʜʦʭʽʜ 

ɹʨʘʢ ʯʘʩʫ 
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ɺʦʜʥʦʯʘʩ ʣʠʰʝ 4 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʽʜʚʽʜʫʚʘʣʠ ʩʘʡʪʠ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʽʟ ʤʝʪʦʶ ʧʦʰʫʢʫ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʽ ʪʽʣʴʢʠ 29 % ʨʝʩʧʦʥ-

ʜʝʥʪʽʚ ʯʘʩʪʦ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʝʢʦʣʦʛʽʯʥʝ ʤʘʨʢʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʩʘʤʝ ʙʨʘʢ ʽʥʬʦʨʤʘʮʽʾ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ 

ʧʨʠʯʠʥ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʧʽʜʪʨʠʤʘʥʥʷ ʩʧʦʞʠʚʘʯʘʤʠ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɺʦʜʥʦʯʘʩ ʙʽʣʴʰʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʤʘʶʪʴ ʥʘʤʽʨ ʧʽʜʪʨʠ-

ʤʫʚʘʪʠ ʩʚʦʾʤʠ ʢʫʧʽʚʣʷʤʠ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʽ ʩʦʮʽʘʣʴʥʦ ʘʢʪʠʚʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ (ʪʘʙʣ. 4.1). 

 

ʊʘʙʣʠʮʷ 4.1 

 

ʅʘʤʽʨʠ ʨʝʩʧʦʥʜʝʥʪʽʚ ʱʦʜʦ ʚʨʘʭʫʚʘʥʥʷ  

ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʢʽʚ ʧʽʜ ʯʘʩ ʢʫʧʽʚʣʽ ʪʦʚʘʨʽʚ 

ʰʠʨʦʢʦʛʦ ʚʞʠʪʢʫ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʢʽʚ 

ɺʽʜʩʦʪʦʢ ʨʝʩʧʦʥʜʝʥʪʽʚ, 

ʷʢʽ ʤʘʶʪʴ ʥʘʤʽʨ ʚʨʘʭʦʚʫʚʘʪʠ  

ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʜ ʯʘʩ ʢʫʧʽʚʣʽ 

1 2 

ʇʦʟʠʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʨʦʜʫʢʮʽʶ ʚʠʨʦʙʣʝʥʦ ʩʦʮʽʘʣʴʥʦ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ 
61,7 

ʇʨʦʜʫʢʮʽʷ ʪʘ ʾʾ ʫʧʘʢʫʚʘʥʥʷ ʥʝ ʟʘʚʜʘʶʪʴ 

ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ 
80,0 

ʇʨʦʜʫʢʮʽʶ ʥʝ ʪʝʩʪʫʚʘʣʠ ʥʘ ʪʚʘʨʠʥʘʭ 

(ʽʜʝʪʴʩʷ ʧʨʦ ʧʦʙʫʪʦʚʫ ʭʽʤʽʶ ʪʘ ʢʦʩʤʝʪʠʢʫ) 
60,0 

ʇʨʦʜʫʢʮʽʶ ʚʠʨʦʙʣʝʥʦ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʷʢʝ 

ʚʽʜʦʤʝ ʩʚʦʻʶ ʙʣʘʛʦʜʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ 
35,8 

ʏʘʩʪʠʥʘ ʢʦʰʪʽʚ ʚʽʜ ʧʨʦʜʘʞʫ ʧʨʦʜʫʢʮʽʾ ʧʽʜʝ 

ʥʘ ʙʣʘʛʦʜʽʡʥʽʩʪʴ 
44,2 

ʅʝʛʘʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʨʦʜʫʢʮʽʶ ʚʠʨʦʙʣʝʥʦ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʷʢʝ 

ʧʦʨʫʰʫʻ ʧʨʘʚʘ ʩʧʦʞʠʚʘʯʽʚ, ʚʠʧʫʩʢʘʻ 

ʥʝʷʢʽʩʥʫ ʧʨʦʜʫʢʮʽʶ 

86,7 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 4.1 

 

1 2 

ʇʨʦʜʫʢʮʽʶ ʚʠʨʦʙʣʝʥʦ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʷʢʝ 

ʟʘʙʨʫʜʥʶʻ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, 

ʧʦʨʫʰʫʶʯʠ ʝʢʦʣʦʛʽʯʥʽ ʥʦʨʤʘʪʠʚʠ 

77,5 

ʇʨʦʜʫʢʮʽʶ ʚʠʨʦʙʣʝʥʦ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʷʢʝ 

ʧʦʨʫʰʫʻ ʧʨʘʚʘ ʧʨʘʮʽʚʥʠʢʽʚ 
45,0 

 

ɹʫʜʝʤʦ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʦʩʪʽ ʬʦʨʤʫʶʪʴ ʫ ʢʦʞʥʠʡ ʢʦʥʢʨʝʪʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʷʚʥʠʭ 

ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʨʝʢʦʤʝʥʜʘʮʽʡ ʛʨʦʤʘʜʩʴʢʠʭ ʪʘ ʝʢʩʧʝʨʪʥʠʭ ʦʨʛʘʥʽʟʘ-

ʮʽʡ ʱʦʜʦ ʟʘʭʦʜʽʚ ʽʟ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʥʘʷʚʥʠʭ ʜʦʤʦʚʣʝ-

ʥʦʩʪʝʡ ʤʽʞ ʩʪʦʨʦʥʘʤʠ ʩʦʮʽʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʪʘ ʧʨʦʚʽʜʥʦʾ ʧʨʘʢʪʠʢʠ 

ʙʽʟʥʝʩʫ.  

ɿʜʽʡʩʥʝʥʠʡ ʘʥʘʣʽʟ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʧʦʢʘʟʘʚ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʽ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʙʽʨ ʧʦʩʽʙʥʠʢʽʚ ʟ ʦʭʦʨʦʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʜʦʨʦʚô̫ ʪʘ ʧʨʘʮʽ, ʨʦʟʨʦʙʣʝʥʽ ʄʽʞʥʘʨʦʜʥʦʶ 

ʬʥ̔ʘʥʩʦʚʦʶ ʢʦʨʧʦʨʘʮʽʻʶ (IFC). ʅʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʜʣʷ 

ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʩʬʝʨʽ ʧʦʣʽʛʨʘʬʽʾ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʨʦʟʨʦʙʣʝʥʦʤʫ IFC 

çʇʦʩʽʙʥʠʢʫ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʜʦʨʦʚô̫ ʪʘ ʧʨʘʮʽ ʜʣʷ 

ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè [21], ʷʢʠʡ ʤʽʩʪʠʪʴ ʧʨʠʢʣʘʜʠ ʥʘʣʝʞʥʦʾ ʤʽʞ-

ʥʘʨʦʜʥʦʾ ʧʨʘʢʪʠʢʠ ʚ ʧʦʣʽʛʨʘʬʽʾ. ʂʨʽʤ ʮʴʦʛʦ, ʜʞʝʨʝʣʘʤʠ ʟʘʚʜʘʥʴ ʽ ʥʦʨʤ 

ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʘʥʜʘʨʪʠ ʥʝʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪ-

ʥʦʩʪʽ, ʘʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʫ [28], ʘ ʪʘʢʦʞ ʩʪʘʥʜʘʨʪʠ ʨʽʟʥʠʭ 

ʢʨʘʾʥ, ʥʘʧʨʠʢʣʘʜ ʩʪʘʥʜʘʨʪʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʨʦʟʨʦʙʣʝʥʽ U.S. Environmental 

Protection Agency ʜʣʷ ʛʘʣʫʟʽ ʧʦʣʽʛʨʘʬʽʾ [34]. 

ʅʘ ʦʩʥʦʚʥʽ ʟʘʟʥʘʯʝʥʠʭ ʪʘ ʽʥʰʠʭ ʜʞʝʨʝʣ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ 

ʪʨʘʜʠʮʽʡʥʽ ʟʘʚʜʘʥʥʷ ʫ ʩʬʝʨʽ ʨʝʘʣʽʟʘʮʽʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ [6]: 

ʚʠʢʦʥʘʥʥʷ ʧʦʩʣʫʛ ʜʣʷ ʩʦʮʽʘʣʴʥʦ ʢʦʨʠʩʥʠʭ ʧʨʦʻʢʪʽʚ ʽ ʦʨʛʘʥʽʟʘʮʽʡ; 

ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʣʶʜʝʡ ʟ ʦʙ-

ʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ; 

ʘʜʘʧʪʘʮʽʶ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʽʜ ʧʦʪʨʝʙʠ ʣʶʜʝʡ 

ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ; 

ʝʢʦʚʽʜʧʦʚʽʜʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ. 
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ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʨʠʜʽʣʝʥʦ ʙʽʣʴʰʝ ʫʚʘʛʠ ʚʠʤʦʛʘʤ ʝʢʦʣʦʛʽʯʥʦʾ ʚʽʜ-

ʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

ɽʢʦʚʽʜʧʦʚʽʜʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʩʬʝʨʽ ʧʦʣʽʛʨʘʬʽʾ ʧʝʨʝʜʙʘʯʘʻ [14]: 

1) ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ: 

ʘ) ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʧʘʧʝʨʫ: 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʧʝʨʫ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ (ʪʘʢʠʡ ʧʘʧʽʨ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ̔ ʜʝʨʝʚ, ʷʢʽ ʙʫʣʦ ʚʠʨʦʱʝʥʦ 

ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʣʽʩʦʚʠʭ ʜʽʣʷʥʢʘʭ, ʜʝ ʟʘʤʽʩʪʴ ʢʦʞʥʦʛʦ ʚʠʨʫʙʘʥʦʛʦ ʜʝʨʝʚʘ 

ʚʠʩʘʜʞʫʶʪʴ ʥʦʚʝ; ʧʘʧʽʨ ʤʘʨʢʫʶʪʴ ʟʥʘʢʦʤ FSC ï Forest Stewardship 

council); 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟʽ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟʘ ʙʝʟʭʣʦʨʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

(ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʚʠʜʠ çʙʝʟʭʣʦʨʥʦʛʦè ʧʘʧʝʨʫ: ʥʝʚʠʙʽʣʝʥʠʡ ʧʘʧʽʨ; ʧʘʧʽʨ, 

ʚʠʙʽʣʝʥʠʡ ʟʘ ʙʝʟʭʣʦʨʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ Totally Chlorine Free; ʧʘʧʽʨ, 

ʚʠʙʽʣʝʥʠʡ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ Elementary Chlorine Free ʘʙʦ Process Chlorine 

Free); 

ʙ) ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʬʘʨʙ, ʪʦʙʪʦ ʬʘʨʙ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʦʨʛʘʥʽʯʥʠʭ 

ʨʦʟʯʠʥʥʠʢʽʚ (ʮʝ ʬʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ; ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ ʘʙʦ ʤʽʥʝ-

ʨʘʣʴʥʦʾ ʦʣʽʾ; ʩʦʻʚʽ ʯʦʨʥʠʣʘ; ʬʘʨʙʠ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʦʪʚʝʨʜʞʝʥʥʷ). 

ʇʦʩʪʽʡʥʝ ʧʦʩʠʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ-

ʟʚʝʣʦ ʜʦ ʟʥʘʯʥʦʛʦ ʚʠʪʽʩʥʝʥʥʷ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʪʨʘʜʠʮʽʡʥʠʭ ʬʘʨʙ ʥʘ ʦʨ-

ʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤʠ ï ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʬʘʨ-

ʙʘʤʠ. ʆʜʥʘʢ ʦʨʛʘʥʦʨʦʟʯʠʥʥʽ ʬʘʨʙʠ ʚʩʝ ʱʝ ʣʽʜʠʨʫʶʪʴ ʥʘ ʨʠʥʢʫ. ʉʴʦʛʦʜʥʽ 

ʫ ʦʨʛʘʥʦʨʦʟʯʠʥʥʠʭ ʬʘʨʙʘʭ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʨʦʟʯʠʥʥʠʢ ʚʽʜ-

ʥʦʩʥʦ ʤʘʣʦʪʦʢʩʠʯʥʠʡ ʫʘʡʪ-ʩʧʽʨʠʪ, ʭʦʯʘ ʽʥʦʜʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽ ʪʦʢʩʠʯʥʽ 

ʨʦʟʯʠʥʥʠʢʠ (ʥʘʧʨʠʢʣʘʜ, ʩʦʣʴʚʝʥʪ ʽ ʢʩʠʣʦʣ). ʂʨʽʤ ʪʦʢʩʠʯʥʦʩʪʽ ʥʘʩʣʽʜʢʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʩʢʣʘʜʽ ʬʘʨʙ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʻ ʾʭʥʷ ʛʦʨʶʯʽʩʪʴ; 

ʚ) ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʢʽʚ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʪʘ ʣʘʢʽʚ, ʷʢʽ ʟʘʢʨʽʧʣʶʶʪʴ ʧʽʜ 

ʜʽʻʶ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

ʛ) ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʝʾʚ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʪʘ ʢʣʝʾʚ, ʷʢʽ ʟʘʢʨʽʧʣʶʶʪʴ ʧʽʜ 

ʜʽʻʶ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

ˇ) ʚʠʣʫʯʝʥʥʷ ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʰʢʽʜʣʠʚʠʭ ʜʣʷ ʣʶʜʠʥʠ ʨʝ-

ʯʦʚʠʥ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜʤʦʚʘ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʟʚʦʣʦʞʫʚʘʣʴʥʠʭ ʨʦʟʯʠʥʘʭ 

ʽʟʦʧʨʦʧʽʣʦʚʦʛʦ ʩʧʠʨʪʫ, ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʷʢʦʛʦ ʻ ʜʞʝʨʝʣʦʤ ʰʢʽʜʣʠʚʠʭ ʚʝʥ-

ʪʠʣʷʮʽʡʥʠʭ ʚʠʢʠʜʽʚ ʣʝʪʶʯʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ); 
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2) ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʅʘʧʨʠʢʣʘʜ, ʫʧʨʦʚʘʜʞʝʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟʤʠʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʧʨʦʤʠʚʘʥʥʷ 

ʦʬʩʝʪʥʦʛʦ ʧʦʣʦʪʥʘ; 

3) ʝʢʦʥʦʤʽʷ ʨʝʩʫʨʩʽʚ: 

ʘ) ʝʢʦʥʦʤʽʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ, ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʜʨʫʢʘʨʩʴʢʠʭ ʧʨʠʩʪʨʦʾʚ); 

ʙ) ʝʢʦʥʦʤʽʷ ʧʘʧʝʨʫ ʪʘ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

ʚ) ʫʪʠʣʽʟʘʮʽʷ ʙʨʘʢʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʠʭ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʾʭʥʻ 

ʧʝʨʝʨʦʙʣʝʥʥʷ; 

4) ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ (ʦʟʝ-

ʣʝʥʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ). 

ʇʽʢʣʫʚʘʥʥʷ ʧʨʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʧʝʨʝʜ ʧʨʘʮʽʚʥʠʢʘʤʠ ʪʘ ʢʣʽʻʥʪʘʤʠ ʙʫʣʠ ʦʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʩʦʮʽʘʣʴ-

ʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʷʢʠʤ ʚʽʪʯʠʟʥʷʥʽ ʧʦʣʽʛʨʘʬʽʯʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʠʜʽʣʷ-

ʣʠ ʫʚʘʛʫ ʜʦ ʚʽʡʥʠ [7].  

 

4.2. ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

 

ʉʦʮʽʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ (ʉʈɼʇ) ʚʘʞʢʦ ʧʽʜʜʘ-

ʶʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʶ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʽʘʛʥʦʩʪʠʮʽ. ʇʨʠʯʠʥ ʜʣʷ ʮʴʦʛʦ ʻ ʙʘ-

ʛʘʪʦ: ʦʙʦʚô̫ʟʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʧʝʨʝʜ ʩʫʩʧʽʣʴʩʪʚʦʤ ʻ ʩʫʧʝʨʝʯʣʠʚʠʤʠ  

ʪʘ ʟʤʽʥʶʶʪʴʩʷ ʽʟ ʯʘʩʦʤ, ʘ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʦʙʦʚô̫ʟʢʽʚ 

ʥʝ ʚʠʩʪʘʯʘʻ. ɸʣʝ, ʷʢ ʚʽʜʦʤʦ, ʩʢʣʘʜʥʦ ʧʦʣʽʧʰʠʪʠ ʪʝ, ʯʦʛʦ ʥʝ ʤʦʞʥʘ ʚʠ-

ʤʽʨʷʪʠ. ʊʦʤʫ ʜʦʩʣʽʜʥʠʢʠ ʜʦʢʣʘʣʠ ʟʫʩʠʣʴ ʽ ʨʦʟʨʦʙʠʣʠ ʧʨʠʡʥʷʪʥʠʡ ʧʽʜʭʽʜ 

ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʉʈɼʇ ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʂʉɺ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ 

ʩʠʩʪʝʤʥʽʩʪʴ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʙʨʘʢ 

ʦʙô̒ʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʝʡ ʧʽʜʭʽʜ ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ:  

ʩʦʮʽʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʦʧʠʩʫʶʪʴ ʚʝʢʪʦʨʦʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʩʬʝʨʽ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ;  

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʫʟʘʛʘʣʴʥʶʚʘʣʴʥʦʾ ʦʮʽʥʢʠ ʟʜʽʡʩʥʶʶʪʴ ʟʛʦʨʪʘʥʥʷ 

ʚʝʢʪʦʨʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʩʢʘʣʷʨ;  

ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʽʻʨʘʨʭʽʾ ʟʘʚʜʘʥʴ ʫ ʩʬʝʨʽ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʦʮʝʜʫʨʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ [19; 32];  
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ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʦʧʠʩʫʶʪʴ ʉʈɼʇ, ʟʘʩʪʦ-

ʩʦʚʫʶʪʴ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ [26];  

ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʘʩʧʝʢʪʽ 

ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʠʷʚʣʷʶʪʴ, ʧʝʨʝʚʘʞʥʦ, ʟʘʚʜʷʢʠ ʝʢʩʧʝʨʪʥʦʤʫ 

ʧʽʜʭʦʜʫ [35].  

ʂʦʥʢʨʝʪʥʽ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʽ ʤʦʜʝʣʽ ʦʮʽʥʶʚʘʥʥʷ ʉʈɼʇ ʨʽʟʥʷʪʴʩʷ:  

ʩʢʣʘʜʦʤ ʟʘʚʜʘʥʴ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʷʢʽ ʙʝʨʫʪʴ ʜʦ ʫʚʘʛʠ;  

ʩʢʣʘʜʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʧʠʩʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ [37]; 

ʦʙô̒ʢʪʠʚʥʽʩʪʶ ʟʥʘʯʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʦʙô̒ʢʪʠʚ-

ʥʠʭ ʜʘʥʠʭ ʘʙʦ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʽʚ); 

ʩʧʦʩʦʙʘʤʠ ʟʛʦʨʪʘʥʥʷ ʚʝʢʪʦʨʘ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʩʢʘʣʷʨʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ 

ʧʦʢʘʟʥʠʢ (ʟʛʽʜʥʦ ʽʟ [30], ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʰʢʦʜ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ 

ʫʟʘʛʘʣʴʥʶʚʘʣʴʥʦʛʦ ʩʢʘʣʷʨʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʻ ʧʨʦʙʣʝʤʘ ʟʚʘʞʫʚʘʥʥʷ ʯʘʩʪ-

ʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ).  

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʘʩʧʝʢʪʽ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʻ ʪʘʢʽ: 

1) ʘʥʢʝʪʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʘʥʘʣʽʟʦʚʘʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ (ʚʠʢʦʨʠʩʪʘʥʦ, ʥʘʧʨʠʢʣʘʜ, ʫ ʨʦʙʦʪʘʭ [17; 36; 39]); 

2) ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟ ʟʤʽʩʪʫ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʟʚʽʪʽʚ, ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʽʥʪʝʨʚôʁ 

ʤʝʥʝʜʞʝʨʽʚ (ʚʠʢʦʨʠʩʪʘʥʦ, ʥʘʧʨʠʢʣʘʜ, ʫ [36]). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʉʈɼʇ 

ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʚ ʜʦʩʣʽʜʞʝʥʥʽ [17]. ɯʜʝʷ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʧʽʜʨʘ-

ʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʩʣʽʚ, ʨʝʯʝʥʴ ʘʙʦ ʮʽʣʠʭ ʩʪʘʪʝʡ, ʧʨʠʩʚʷʯʝʥʠʭ ʪʝʤʽ ʩʦʮʽʘʣʴ-

ʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʫ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʧʫʙʣʽʢʘʮʽʡ ʘʥʘʣʽʟʦʚʘʥʦʾ ʦʨʛʘʥʽ-

ʟʘʮʽʾ. ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʣʝʞʠʪʴ ʛʽʧʦʪʝʟʘ ʧʨʦ ʪʝ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ  

ʟʘ ʪʝʤʦʶ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʽʜʦʙʨʘʞʘʻ ʚʘʞʣʠʚʽʩʪʴ ʮʽʻʾ ʪʝʤʠ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ [27]. ʅʝʜʦʣʽʢʦʤ ʟʘʟʥʘʯʝʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʪʝ, ʱʦ ʢʦʥʪʝʥʪ-

ʘʥʘʣʽʟ ʫʤʽʩʪʫ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʟʚʽʪʽʚ ʪʘ ʧʫʙʣʽʢʘʮʽʡ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠ-

ʩʥʦʚʢʠ ʪʽʣʴʢʠ ʧʨʦ ʦʧʨʠʣʶʜʥʝʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʥʝ ʧʨʦ ʬʘʢʪʠʯʥʫ ʜʽʷʣʴ-

ʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɸʥʢʝʪʫʚʘʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʤʝʪʦʜʫ ʨʝʧʫʪʘʮʽʡ-

ʥʦʛʦ ʽʥʜʝʢʩʫ [35]. ʎʝʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʤʧʝʪʝʥʪʥʽ ʩʧʦʩʪʝʨʽʛʘʯʽ 

(ʝʢʩʧʝʨʪʠ) ʩʢʣʘʜʘʶʪʴ ʨʝʡʪʠʥʛ ʬʽʨʤ ʟʘ ʢʽʣʴʢʦʤʘ ʢʨʠʪʝʨʽʷʤʠ. ʅʘʧʨʠʢʣʘʜ, 

ʨʝʡʪʠʥʛ Fortune ʩʢʣʘʜʘʶʪʴ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʢʝʪʫʚʘʥʥʷ ʩʧʽʚʨʦʙʽʪ-

ʥʠʢʽʚ ʢʦʤʧʘʥʽʡ ʪʘ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʦʣʽʪʠʢʠ ʢʦʤʧʘʥʽʡ ʱʦʜʦ ʧʝʨ-

ʩʦʥʘʣʫ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ.  
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ʌʦʨʤʫʚʘʥʥʶ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʫ [35]. ʋ ʮʽʡ ʨʦʙʦʪʽ ʩʬʦʨʤʦʚʘʥʦ ʧʝʨʝʣʽʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘ ʷʢʠʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʢʦʨʧʦʨʘʪʠʚʥʫ ʩʦʮʽ-

ʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ (ʟʛʽʜʥʦ ʽʟ ʜʫʤʢʦʶ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʷʢʠʤʠ 

ʙʫʣʠ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʦʨʛʘʥʽʟʘʮʽʡ). ɸʣʝ ʥʝʜʦʣʽʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝ, ʱʦ ʟʘ-

ʧʨʦʧʦʥʦʚʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʦʮʽʥʶʚʘʥʥʷ ʣʠʰʝ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ, ʽ ʢʨʽʤ ʮʴʦʛʦ ʚʦʥʠ ʜʦʧʫʩʢʘʶʪʴ ʨʽʟʥʽ ʪʣʫʤʘʯʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʩʬʦʨʤʦʚʘʥʠʡ ʧʝʨʝʣʽʢ ʤʽʩʪʠʪʴ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: çʂʝʨʽʚʥʠ-

ʮʪʚʦ ʥʘʰʦʾ ʢʦʤʧʘʥʽʾ ʥʘʩʘʤʧʝʨʝʜ ʜʙʘʻ ʧʨʦ ʧʦʪʨʝʙʠ ʪʘ ʙʘʞʘʥʥʷ ʩʧʽʚʨʦ-

ʙʽʪʥʠʢʽʚè; çʋʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʟʘʟʚʠʯʘʡ 

ʻ ʩʧʨʘʚʝʜʣʠʚʠʤʠè. 

ɿʘʛʘʣʦʤ ʥʝʜʦʣʽʢʘʤʠ ʥʘʷʚʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʰʣʷʭʦʤ ʘʥʢʝʪʫʚʘʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʽʚ 

 ̒ʪʘʢʝ: 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʽʥʪʫʾʪʠʚʥʦʩʪʽ ʪʘ ʩʫʙô̒ʢʪʠʚʥʦʩʪʽ;  

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʤʠʣʦʢ ʝʢʩʧʝʨʪʽʚ, ʫʥʘʩʣʽʜʦʢ ʩʢʣʘʜʥʦʩʪʽ ʧʦʩʪʘʚʣʝ-

ʥʠʭ ʟʘʚʜʘʥʴ (ʟʘʧʠʪʘʥʴ); 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʫʟʘʛʘʣʴʥʝʥʥʷ;  

ʥʝʜʦʩʪʘʪʥʷ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ. 

ʗʢ ʟʘʟʥʘʯʝʥʦ ʨʘʥʽʰʝ, ʟʥʘʯʥʠʤ ʥʝʜʦʣʽʢʦʤ ʥʘʷʚʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽ-

ʥʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ (ʉʈɼʇ) ʥʘ ʦʩʥʦʚʽ 

ʘʥʢʝʪʫʚʘʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʤʠʣʦʢ ʝʢʩʧʝʨʪʽʚ. ʎʶ ʧʨʦʙ-

ʣʝʤʫ ʩʧʨʠʯʠʥʝʥʦ ʩʢʣʘʜʥʽʩʪʶ ʧʨʦʮʝʜʫʨʠ ʦʮʽʥʶʚʘʥʥʷ. ʇʨʦʮʝʜʫʨʘ ʧʝʨʝʜ-

ʙʘʯʘʻ, ʱʦ ʝʢʩʧʝʨʪʠ ʤʘʶʪʴ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ 

ʚʠʤʦʛ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʨʠ ʪʦʤʫ, ʱʦ ʡ ʮʽ ʚʠʤʦʛʠ, ʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʾʭʥʴʦʛʦ ʚʠʢʦʥʘʥʥʷ ʻ ʩʣʘʙʦ ʬʦʨʤʘʣʽʟʦʚʘʥʠʤʠ. 

ɼʦ ʪʦʛʦ ʞ ʚ ʝʢʩʧʝʨʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʩʫʪʪʻʚʦ ʨʽʟʥʽ ʫʷʚʣʝʥʥʷ ʷʢ ʧʨʦ ʩʘʤʽ 

ʚʠʤʦʛʠ, ʪʘʢ ʽ ʧʨʦ ʾʭʥʻ ʚʠʢʦʥʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʯʘʩʪʢʦʚʦ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, ʧʨʦʧʦʥʫʻʤʦ 

ʨʦʟʧʦʜʽʣʠʪʠ ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʚʠʢʦʥʘʥ-

ʥʷ ʚʠʤʦʛ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʥʘ ʜʚʘ ʧʽʜʧʨʦʮʝʩʠ: 

1) ʦʮʽʥʶʚʘʥʥʷ ʚʠʤʦʛ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (ʥʘ ʧʦʪʦʯʥʦʤʫ 

ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʪʝʭʥʽʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ); 

2) ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʠʢʦʥʘʥʥʷ ʚʠʷʚʣʝʥʠʭ 

ʚʠʤʦʛ. 
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ʇʝʨʰʠʡ ʧʽʜʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶ-

ʚʘʥʥʷ. ɼʨʫʛʠʡ ʧʽʜʧʨʦʮʝʩ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʚʘʞʥʦ ʦʙô̒ʢʪʠʚʥʠʭ ʜʘʥʠʭ 

ʱʦʜʦ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʫʟʘʛʘʣʴʥʝʥʦʾ ʦʮʽʥʢʠ ʉʈɼʇ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʪʥʠʭ 

ʦʮʽʥʦʢ ʚʠʤʦʛ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʦʙô̒ʢʪʠʚʥʠʭ ʜʘʥʠʭ ʧʨʦ ʨʝ-

ʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ 

ʜʝʨʝʚʘ ʮʽʣʝʡ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʚʨʘʭʫʚʘʪʠ ʽʻʨʘʨʭʽʶ ʟʘʚʜʘʥʴ ʫ ʩʬʝʨʽ ʩʦʮʽ-

ʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ʗʢ ʚʽʜʦʤʦ, ʜʝʨʝʚʦ ʮʽʣʝʡ ï ʮʝ ʩʪʨʫʢʪʫʨʦʚʘʥʘ 

ʩʫʢʫʧʥʽʩʪʴ ʮʽʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ (ʘʙʦ ʩʫʙô̒ʢʪʘ), ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʽʻʨʘʨʭʽʯʥʠʤ 

ʧʨʠʥʮʠʧʦʤ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʨʦʙʠʪʠ ʜʝʨʝʚʦ ʮʽʣʝʡ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʦʮʽʥʶ-

ʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʡʦʛʦ ʧʦʪʨʽʙʥʦ 

ʤʦʜʠʬʽʢʫʚʘʪʠ: ʘ) ʜʝʨʝʚʦ ʮʽʣʝʡ ʤʘʻ ʤʽʩʪʠʪʠ ʽʻʨʘʨʭʽʶ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʩʬʝʨʽ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; ʙ) ʟʘʚʜʘʥʥʷ ʧʽʜʧʨʠʻʤ-

ʩʪʚʘ ʫ ʮʽʡ ʩʬʝʨʽ ʤʘʶʪʴ ʙʫʪʠ ʜʦʧʦʚʥʝʥʠʤʠ ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʦʨʤʘʤʠ ʩʦʮʽ-

ʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ. 

ɼʘʣʽ ʦʧʠʰʝʤʦ ʧʨʘʚʠʣʘ ʧʦʙʫʜʦʚʠ ʜʝʨʝʚʘ ʮʽʣʝʡ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

1) ʚʝʨʭʥʴʦʤʫ (ʧʝʨʰʦʤʫ) ʨʽʚʥʶ ʽʻʨʘʨʭʽʾ ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʘ ʮʽʣʴ, 

ʱʦ ʧʦʣʷʛʘʻ ʚ ʜʦʪʨʠʤʘʥʥʽ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ 

ʧʦʚʝʜʽʥʢʠ; 

2) ʥʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ʽʻʨʘʨʭʽʾ ʨʦʟʪʘʰʦʚʫʶʪʴ ʮʽʣʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʦʩʥʦʚʥʠʤ ʘʩʧʝʢʪʘʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʽ ʚ ʉʪʘʥʜʘʨʪʽ 

ISO 26000: ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚ ʣʶʜʠʥʠ; ʨʝʘʣʽʟʘʮʽʷ ʩʫʤʣʽʥʥʠʭ ʪʨʫʜʦʚʠʭ 

ʧʨʘʢʪʠʢ; ʟʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʨʝʘʣʽʟʘʮʽʷ ʩʫʤʣʽʥʥʠʭ ʜʽʣʦ-

ʚʠʭ ʧʨʘʢʪʠʢ; ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʟʽ ʩʧʦʞʠʚʘʯʘʤʠ; ʫʯʘʩʪʴ ʫ ʞʠʪʪʽ 

ʛʨʦʤʘʜʠ; 

3) ʥʘ ʪʨʝʪʴʦʤʫ ʪʘ ʧʦʜʘʣʴʰʠʭ ʨʽʚʥʷʭ ʽʻʨʘʨʭʽʾ ʨʦʟʪʘʰʦʚʫʶʪʴ ʟʘʚ-

ʜʘʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʠʤʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʜʨʫʛʦʛʦ ʨʽʚʥʷ;  

4) ʜʣʷ ʟʘʚʜʘʥʴ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʝʢʩʧʝʨʪʠ ʟʘʜʘʶʪʴ ʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʷʢ ʦʧʠʩ ʥʘʣʝʞʥʠʭ ʧʨʘʢʪʠʢ, ʱʦ ʥʘʙʫʣʠ 

ʧʦʰʠʨʝʥʥʷ ʚ ʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ. 

ʆʩʥʦʚʥʠʤ ʩʢʣʘʜʥʠʢʦʤ ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ  

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʨʝʚʘ ʮʽʣʝʡ ʻ ʧʨʦʮʝʜʫʨʘ 

ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʙʫʜʦʚʘʥʦʛʦ ʜʝʨʝʚʘ. ʊʨʘʜʠʮʽʡʥʫ ʧʨʦʮʝʜʫʨʫ ʢʽʣʴʢʽʩ-

ʥʦʛʦ ʘʥʘʣʽʟʫ ʜʝʨʝʚʘ ʧʨʦʧʦʥʫʻʤʦ ʜʦʧʦʚʥʠʪʠ ʝʪʘʧʘʤʠ, ʩʧʨʷʤʦʚʘʥʠʤʠ  
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ʥʘ ʬʦʨʤʘʣʽʟʘʮʽʶ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ʊʦʜʽ ʤʝʪʦʜʠʢʘ ʦʮʽʥʶ-

ʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʝʨʝʚʘ ʟʘʚʜʘʥʴ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʙʫʜʝ ʤʽʩʪʠʪʠ ʪʘʢʽ ʝʪʘʧʠ: 

ɽʪʘʧ 1. ʌʦʨʤʫʚʘʥʥʷ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʩʬʝʨʽ ʩʦʮʽʘʣʴ-

ʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ.  

1.1. ɼʣʷ ʚʩʽʭ ʮʽʣʝʡ, ʟʘʚʜʘʥʴ ʽ ʥʦʨʤ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʜʝʨʝʚʽ ʮʽʣʝʡ, 

ʝʢʩʧʝʨʪʠ ʧʨʠʟʥʘʯʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ: Í ÍiV [0,1], i I.  

ʉʫʤʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʞʣʠʚʦʩʪʽ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʜʝʨʝʚʘ ʮʽʣʝʡ, 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʦʜʥʦʤʫ ʝʣʝʤʝʥʪʦʚʽ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʤʘʻ ʜʦʨʽʚ-

ʥʶʚʘʪʠ ʦʜʠʥʠʮʽ. 

1.2. ɼʣʷ ʢʦʞʥʦʾ ʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʱʦ ʤʽʩʪʠʪʴʩʷ 

ʥʘ ʜʝʨʝʚʽ ʮʽʣʝʡ, ʝʢʩʧʝʨʪʠ ʤʘʶʪʴ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʘʚʠʣʦ ʨʦʟʨʘʭʫʥʢʫ 

ʨʽʚʥʷ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʥʦʨʤʠ ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʤʽʨʷʥʠʤʠ. ʊʠʧʦʚʘ ʬʦʨʤʫʣʘ ʨʦʟʨʘʭʫʥʢʫ ʨʽʚʥʷ ʚʠʢʦ-

ʥʘʥʥʷ ʥʦʨʤʠ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ (ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ-ʩʪʠʤʫʣʷʪʦʨʽʚ): 
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 (4.1) 

ʜʝ iD  ï ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ -̔ʾ ʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; 

iF  ï ʬʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ;  

iN  ï ʥʦʨʤʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ, ʷʢʠʡ, ʥʘ ʜʫʤʢʫ ʝʢʩʧʝʨʪʽʚ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʻ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʘʩʧʝʢʪʽ ʜʦʪʨʠʤʘʥʥʷ ʽ-ʾ ʥʦʨʤʠ ʩʦʮʽʘʣʴ-

ʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; 
NI  ï ʧʽʜʤʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ ʜʝʨʝʚʘ ʮʽʣʝʡ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʥʦʨʤʠ ʩʦʮʽ-

ʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

 

ɿʘʫʚʘʞʤʦ, ʱʦ ʧʨʘʚʠʣʘ ʨʦʟʨʘʭʫʥʢʫ ʨʽʚʥʷ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʠʤʠ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʤʽʥʥʠʭ ʽ ʥʝʯʽʪ-

ʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ.  

1.3. ɼʣʷ ʚʩʽʭ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʥʘ ʜʝ-

ʨʝʚʽ ʮʽʣʝʡ, ʝʢʩʧʝʨʪʠ ʟʘʜʘʶʪʴ ʥʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ÍN
i{N | i I }. ʎʽ ʟʥʘʯʝʥʥʷ 

ʦʧʠʩʫʶʪʴ ʚʠʤʦʛʠ, ʷʢʽ ʩʦʮʽʫʤ ʩʪʘʚʠʪʴ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʧʦʪʦʯʥʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʦʾ ʛʘʣʫʟʽ.  

 

ɽʪʘʧ 2. ɺʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʨʽʚʥʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ 

ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ.  
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2.1. ɿʜʽʡʩʥʶʻʪʴʩʷ ʦʙʣʽʢ ʦʙô̒ʢʪʠʚʥʠʭ ʜʘʥʠʭ ÍN
i{F | i I }, ʽ ʥʘ ʮʽʡ ʦʩʥʦʚʽ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʾ ʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʬʦʨʤʫʣʦʶ (4.1).  

2.2. ʅʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʞʣʠʚʦʩʪʽ Íi{V | i I}  ʪʘ ʦʮʽʥʦʢ 

ʨʽʚʥʷ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ÍN
i{D | i I }  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʽʥʴ ʜʦʩʷʛʥʝʥʥʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʫ ʜʝʨʝʚʘ ʮʽʣʝʡ 

Í N
i{D | i I \ I }  (ʽ, ʟʨʝʰʪʦʶ, ʩʪʫʧʽʥʴ ʜʦʩʷʛʥʝʥʥʷ 0D  ʟʘʛʘʣʴʥʦʾ ʤʝʪʠ ʚʝʨʭʥʴʦʛʦ 

ʨʽʚʥʷ): 
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ʜʝ iJï ʤʥʦʞʠʥʘ ʥʦʤʝʨʽʚ ʝʣʝʤʝʥʪʽʚ ʜʝʨʝʚʘ ʮʽʣʝʡ, ʷʢʽ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ 

ʝʣʝʤʝʥʪʦʚʽ ʽ. 

 

ɽʪʘʧ 3. ɸʥʘʣʽʟ ʟʦʚʥʽʰʥʽʭ ʦʙʤʝʞʝʥʴ.  

ʆʜʥʝ ʟ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʘʥʘʣʽʟʫ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ï ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʚʠʢʦ-

ʥʘʥʥʷ ʨʽʟʥʠʭ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ɿʚʝʨʥʽʤʦ ʫʚʘʛʫ ʥʘ ʪʝ,  

ʱʦ ʯʘʩʪʢʦʚʦ ʪʘʢʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʦ ʟʦʚʥʽʰʥʽʤʠ ʫʤʦʚʘʤʠ ʡ ʧʦʚô̫ʟʘʥʦ 

ʟ ʧʝʚʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʟ ʙʦʢʫ ʨʽʟʥʠʭ ʛʨʫʧ ʟʦʚʥʽʰʥʽʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ. ʅʘʧʨʠ-

ʢʣʘʜ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʜʨʫʢʘʨʩʴʢʦʤʫ ʧʨʦʮʝʩʽ 

ʽʟʦʧʨʦʧʽʣʦʚʦʛʦ ʩʧʠʨʪʫ ʧʦʪʨʽʙʥʦ ʥʘʷʚʥʽʩʪʴ ʟʘʤʽʥʥʠʢʽʚ ʮʽʻʾ ʨʝʯʦʚʠʥʠ  

ʥʘ ʨʠʥʢʫ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɸ ʦʙʩʷʛ ʜʨʫʢʫʚʘʥʥʷ ʥʘ ʧʘ-

ʧʝʨʽ ʟʽ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʦʧʠʪʫ  

ʟ ʙʦʢʫ ʩʧʦʞʠʚʘʯʽʚ. ʊʦʤʫ ʜʣʷ ʢʦʞʥʦʾ ʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʝʢʩʧʝʨʪʠ ʤʘʶʪʴ ʦʮʽʥʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ 

ʥʦʨʤʠ ʟʘ ʥʘʷʚʥʠʭ ʟʦʚʥʽʰʥʽʭ ʦʙʤʝʞʝʥʴ.  

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʜʣʷ ʢʦʞʥʦʾ ʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, 

ʱʦ ʤʽʩʪʠʪʴʩʷ ʥʘ ʧʦʙʫʜʦʚʘʥʦʤʫ ʜʝʨʝʚʽ ʮʽʣʝʡ, ʚʠʢʦʥʘʪʠ ʪʘʢʝ:  

ʘ) ʚʠʷʚʠʪʠ ʥʘʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʧʣʠ-

ʚʘʶʪʴ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʦʚʘʥʦʾ ʥʦʨʤʠ; 

ʙ) ʧʦʙʫʜʫʚʘʪʠ ʬʫʥʢʮʽʶ ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʷ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʦʚʘʥʦʾ 

ʥʦʨʤʠ ʚʽʜ ʟʥʘʯʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: 

 

= Ím N
i iD f(Z ), i I ,                                         (4.3) 
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ʜʝ miD  ï ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʥʦʨʤʠ  

ʽ ʟʘ ʫʤʦʚʠ ʥʘʷʚʥʠʭ ʟʦʚʥʽʰʥʽʭ ʦʙʤʝʞʝʥʴ; 

iZ  ï ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʽ-ʾ ʥʦʨʤʠ; 

 

ʚ) ʦʮʽʥʠʪʠ ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ iZ ; 

ʛ) ʨʦʟʨʘʭʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʦ-

ʚʘʥʦʾ ʥʦʨʤʠ ʟʘ ʥʘʷʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʢʦʥʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʦ ʤʘʢʩʠʤʘʣʴ-

ʥʦ ʤʦʞʣʠʚʠʡ ʨʽʚʝʥʴ ʜʦʩʷʛʥʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʤʝʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʘʩʧʝʢʪʽ 

ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʫʤʦʚʠ ʥʘʷʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʜʽʡʩʥʝʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʠʛʫʚʘʪʠ ʮʽʣʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʰʣʷʭʦʤ ʾʭʥʴʦʛʦ ʧʦʛʦʜʞʝʥʥʷ  

ʟ ʥʘʷʚʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ɸ ʪʘʢʦʞ ʚʽʥ ʜʦʟʚʦʣʠʪʴ ʩʬʦʨʤʫʣʶʚʘʪʠ ʟʘʚ-

ʜʘʥʥʷ ʱʦʜʦ ʚʧʣʠʚʫ ʥʘ ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽʟ ʤʝʪʦʶ 

ʧʦʩʣʘʙʣʝʥʥʷ ʡʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ  

ʫ ʩʬʝʨʽ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ.  

 

4.3. ʄʝʪʦʜʠʢʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʽʰʝʥʴ 

ʽʟ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

 

ʅʘ ʦʩʥʦʚʽ ʥʘʚʝʜʝʥʠʭ ʨʘʥʽʰʝ ʨʦʟʨʦʙʦʢ ʩʬʦʨʤʫʡʤʦ ʤʝʪʦʜʠʢʫ ʦʙˇʨʫʥ-

ʪʫʚʘʥʥʷ ʨʽʰʝʥʴ ʽʟ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘ-

ʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɽʪʘʧ 1. ɸʥʘʣʽʟ ʧʨʦʙʣʝʤʠ.  

1.1. ɸʥʘʣʽʟ ʟʘʚʜʘʥʴ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ ʧʦʣʽʛʨʘʬʽʾ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ, ʟʛʽʜʥʦ ʟ ʧʨʘʚʠʣʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʨʘʥʽʰʝ, ʙʫʜʫʻʪʴʩʷ 

ʜʝʨʝʚʦ ʟʘʚʜʘʥʴ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (ɿʉɺ) ʚ ʛʘʣʫʟʽ ʧʦʣʽʛʨʘʬʽʾ. 

ʇʦʙʫʜʦʚʘ ɿʉɺ ʧʝʨʝʜʙʘʯʘʻ: ʬʦʨʤʫʚʘʥʥʷ ʽʻʨʘʨʭʽʾ ʟʘʚʜʘʥʴ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ ʧʦʣʽʛʨʘʬʽʾ; ʬʦʨʤʘʣʽʟʘʮʽʶ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜ-

ʧʦʚ̔ʜʘʣʴʥʦʩʪʽ; ʧʦʙʫʜʦʚʫ ʧʨʘʚʠʣ ʨʦʟʨʘʭʫʥʢʫ ʨʽʚʥʷ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤ ʥʘ ʦʩ-

ʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʤʽʨʷʥʠʤʠ. 
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ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʝʪʘʧʫ ʧʦʪʨʽʙʥʦ ʚʦʣʦʜʽʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʜʞʝ-

ʨʝʣʘʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʚʜʘʥʴ ʽ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʽʜ-

ʧʨʠʻʤʩʪʚ ʫ ʩʬʝʨʽ ʧʦʣʽʛʨʘʬʽʾ. ʌʨʘʛʤʝʥʪ ʜʝʨʝʚʘ ɿʉɺ ʜʣʷ ʛʘʣʫʟʽ ʧʦʣʽʛʨʘʬʽʾ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.3.  

 
                                                                                                                                                                                                                                          

ɿʘʭʠʩʪ ʜʦʚʢʽʣʣʷ  

3. ɿʥʠʞʝʥʥʷ 
ʟʘʙʨʫʜʥʝʥʥʷ  
ʧʦʚʽʪʨʷ  

ʣʝʪʢʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ 
ʩʧʦʣʫʢʘʤʠ  

 

1. ɽʢʦʥʦʤʥʝ  
ʚʠʢʦʨʠʩʪʘʥʥʷ  
ʧʘʧʝʨʫ,  
ʟ̔ ʤʝʪʦʶ  

ʟʙʝʨʝʞʝʥʥʷ ʣʽʩʽʚ  

 

2. ʉʧʨʠʷʥʥʷ  
ʟʥʠʞʝʥʥʶ  

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ  
ʧʽʜ ʯʘʩ  

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ  

3.1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʯʦʚʠʥ, 
ʱʦ ʟʥʠʞʫʶʪʴ ʧʦʪʨʝʙʫ  
ʚ ʽʟʦʧʨʦʧʽʣʦʚʦʤʫ ʩʧʠʨʪʽ  
ʫ ʟʚʦʣʦʞʫʚʘʣʴʥʦʤʫ ʨʦʟʯʠʥʽ 

3.3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʘʢʽʚ  
ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʪʘ ʣʘʢʽʚ, 
ʱʦ ʟʘʢʨʽʧʣʶʶʪʴ ʧʽʜ ʜʽʻʶ  
ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

3.2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʘʨʙ,  
ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ  

ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ 

3.4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʣʝʾʚ  
ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʪʘ ʢʣʝʾʚ,  
ʷʢʽ ʟʘʢʨʽʧʣʶʶʪʴ ʧʽʜ ʜʽʻʶ  
ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

1.1. ɽʢʦʥʦʤʽʷ ʧʘʧʝʨʫ  
ʫ ʧʨʦʮʝʩʽ  
ʧʨʦʻʢʪʫʚʘʥʥʷ  
ʜʠʟʘʡʥʫ  

ʜʨʫʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ 

 1.2. ɺʠʢʦʨʠʩʪʘʥʥʷ  
ʝʢʦ-ʧʘʧʝʨʫ 

1.2.1. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʧʘʧʝʨʫ, ʷʢʠʡ  

ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʠ 
ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 
ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ 

 1.2.2. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ  

ʟ ʤʘʢʫʣʘʪʫʨʠ 

2.1. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʧʘʧʝʨʫ, 

ʚʠʛʦʪʦʚʣʝʥʦʛʦ 
ʟʘ ʙʝʟʭʣʦʨʥʦʶ 
ʪʝʭʥʦʣʦʛʽʻʶ 

3.5. ɺʠʢʦʨʠʩʪʘʥʥʷ  
ʟʤʠʚʥʠʭ ʨʦʟʯʠʥʽʚ,  
ʷʢʽ ʤʽʩʪʷʪʴ  

ʩʣʘʙʦʣʝʪʢʽ ʨʝʯʦʚʠʥʠ 

1.2.1.1. ʅʦʨʤʘ: 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʚʠʢʣʶʯʥʦ ʧʘʧʽʨ, ʷʢʠʡ 
ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʠ 
ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 
ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ 

2.1.1. ʅʦʨʤʘ: 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʚʠʢʣʶʯʥʦ ʧʘʧʽʨ  
ʟ̔ ʤʘʨʢʫʚʘʥʥʷʤ  

ECF, TCF ʘʙʦ PCF 

 1.2.2.1. ʅʦʨʤʘ:  

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ   
ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʧʘʧʽʨ,  
ʚʠʛʦʪʦʚʣʝʥʠʡ  
ʟ̔ ʤʘʢʫʣʘʪʫʨʠ 

 

ʈʠʩ. 4.3. ʌʨʘʛʤʝʥʪ ʜʝʨʝʚʘ ʟʘʚʜʘʥʴ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ  

ʚ ʛʘʣʫʟʽ ʧʦʣʽʛʨʘʬʽʾ 
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ʇʨʠʢʣʘʜʠ ʧʨʘʚʠʣ ʨʦʟʨʘʭʫʥʢʫ ʨʽʚʥʷ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜ-

ʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.2.  

 

ʊʘʙʣʠʮʷ 4.2 

 

ʇʨʠʢʣʘʜʠ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤ 

ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʛʘʣʫʟʽ ʧʦʣʽʛʨʘʬʽʾ 

 

ʅʦʨʤʠ 

ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ 

ʧʦʚʝʜʽʥʢʠ 

(ʽʟ ʜʝʨʝʚʘ ʮʽʣʝʡ, 

ʥʘʚʝʜʝʥʦʛʦ ʥʘ ʨʠʩ. 4.3) 

ɺʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ 

ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʇʨʘʚʠʣʘ ʨʦʟʨʘʭʫʥʢʫ 

ʬʘʢʪʠʯʥʦʛʦ ʨʽʚʥʷ 

ʚʠʢʦʥʘʥʥʷ ʥʦʨʤ 

1.2.1.1. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʠʢʣʶʯʥʦ ʧʘʧʽʨ, ʷʢʠʡ 

ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ 

1211F  ï ʯʘʩʪʢʘ ʧʘʧʝʨʫ 

ʽʟ ʩʝʨʪʠʬʽʢʘʪʦʤ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ 

ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʧʘʧʝʨʫ 

ʟ ʧʝʨʚʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

=1211 1211 1211D F / N , 

ʜʝ 1211N  ï ʥʦʨʤʘʪʠʚʥʘ ʯʘʩʪʢʘ 

ʧʘʧʝʨʫ  

ʽʟ ʩʝʨʪʠʬʽʢʘʪʦʤ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ 

WWF, ʩʴʦʛʦʜʥʽ  =1211N 1 

1.2.2.1. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʧʘʧʽʨ, 

ʚʠʛʦʪʦʚʣʝʥʠʡ 

ʽʟ ʤʘʢʫʣʘʪʫʨʠ 

1221F  ï ʯʘʩʪʢʘ ʧʘʧʝʨʫ 

ʟ ʤʘʢʫʣʘʪʫʨʠ 

ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ 

ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʧʘʧʝʨʫ 

=1221 1221 1221D F / N , 

ʜʝ 1221N  ï ʥʦʨʤʘʪʠʚʥʘ ʯʘʩʪʢʘ 

ʧʘʧʝʨʫ ʟ ʤʘʢʫʣʘʪʫʨʠ. 

ɿʥʘʯʝʥʥʷ 1221N  ʤʦʞʝ ʙʫʪʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʦʩʥʦʚʽ 

ʧʨʠʢʣʘʜʽʚ ʧʨʦʚʽʜʥʦʾ ʧʨʘʢʪʠʢʠ: 

¢1221N 0,1 

2.1.1. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʠʢʣʶʯʥʦ ʧʘʧʽʨ, 

ʚʽʜʙʽʣʝʥʠʡ ʙʝʟ ʭʣʦʨʫ 

(ʽʟ ʤʘʨʢʫʚʘʥʥʷʤ ECF, TCF 

ʘʙʦ PCF) 

211F  ï ʯʘʩʪʢʘ ʧʘʧʝʨʫ, 

ʚʽʜʙʽʣʝʥʦʛʦ ʙʝʟ ʭʣʦʨʫ, 

ʫ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ 

ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʧʘʧʝʨʫ 

=211 211 211D F / N , 

ʜʝ 211N   ï ʥʦʨʤʘʪʠʚʥʘ ʯʘʩʪʢʘ 

ʧʘʧʝʨʫ,  

ʚʽʜʙʽʣʝʥʦʛʦ ʙʝʟ ʭʣʦʨʫ. 

ɿʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ 

WWF, ʩʴʦʛʦʜʥʽ  =211N 1 
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ʇʨʠʢʣʘʜʠ ʧʨʘʚʠʣ ʨʦʟʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʨʽʚʥʷ ʚʠʢʦ-

ʥʘʥʥʷ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʟʦʚʥʽʰ-

ʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.3. 

 

ʊʘʙʣʠʮʷ 4.3 

 

ʇʨʠʢʣʘʜʠ ʬʫʥʢʮʽʡ ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʷ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ  

ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʛʘʣʫʟʽ ʧʦʣʽʛʨʘʬʽʾ 

 

ʅʦʨʤʠ ʩʦʮʽʘʣʴʥʦ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ 

ʧʦʚʝʜʽʥʢʠ 

ɿʦʚʥʽʰʥʽ ʫʤʦʚʠ 

ʇʨʘʚʠʣʘ ʨʦʟʨʘʭʫʥʢʫ  

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ  

ʨʽʚʥʷ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤʠ,  

ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ 

1 2 3 

1.2.1.1. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʠʢʣʶʯʥʦ ʧʘʧʽʨ, 

ʷʢʠʡ ʟʘʜʦʚʦʣʴʥʷʻ 

ʚʠʤʦʛʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʅʘʷʚʥʽʩʪʴ 

ʫ ʧʨʦʜʘʞʫ ʧʘʧʝʨʫ 

ʽʟ ʩʝʨʪʠʬʽʢʘʪʦʤ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ 

=m
1211 1211 1211D Z / N , 

ʜʝ 
m
1211D  ï ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʨʽʚʝʥʴ 

ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʦʚʘʥʦʾ ʥʦʨʤʠ ʟʘ ʫʤʦʚʠ 

ʥʘʷʚʥʠʭ ʦʙʤʝʞʝʥʴ ʥʘ ʦʙʩʷʛʠ ʟʘʢʫʧʽʚʝʣʴ 

ʧʘʧʝʨʫ ʽʟ ʩʝʨʪʠʬʽʢʘʪʦʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʣʽʩʦ-

ʢʦʨʠʩʪʫʚʘʥʥʷ;  

1211Z  ï ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʯʘʩʪʢʠ ʧʘʧʝʨʫ 

ʽʟ ʩʝʨʪʠʬʽʢʘʪʦʤ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʧʘʧʝʨʫ 

ʟ ʧʝʨʚʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʧʘ-

ʧʝʨʫ ʩʴʦʛʦʜʥʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ,  

ʱʦ <1211Z 1.  ɿʚʽʜʩʠ <
m
1211D 1 

1.2.2.1. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʦ ʤʦʞʣʠʚʦʩʪʽ 

ʧʘʧʽʨ, 

ʚʠʛʦʪʦʚʣʝʥʠʡ 

ʽʟ ʤʘʢʫʣʘʪʫʨʠ 

ɿʛʦʜʘ ʟʘʤʦʚʥʠʢʽʚ 

ʜʨʫʢʦʚʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʘʧʝʨʫ, 

ʚʠʛʦʪʦʚʣʝʥʦʛʦ 

ʟ ʤʘʢʫʣʘʪʫʨʠ 

=m
1221 1221 1221D Z / N , 

ʜʝ 
m
1221D  ï ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʨʽʚʝʥʴ 

ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʦʚʘʥʦʾ ʥʦʨʤʠ ʟʘ ʫʤʦʚʠ 

ʥʘʷʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʟʘʤʦʚʥʠʢʽʚ ʜʨʫʢʦʚʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʧʘʧʝʨʫ ʟ ʤʘʢʫʣʘʪʫʨʠ; 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 4.3 

 

1 2 3 

  
1221Z  ï ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʯʘʩʪʢʠ ʧʘʧʝʨʫ ʟ ʤʘ-

ʢʫʣʘʪʫʨʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʚʠʢʦʨʠʩʪʘʥʦʛʦ 

ʧʘʧʝʨʫ, ʥʘ ʷʢʫ ʤʦʞʫʪʴ ʙʫʪʠ ʟʛʦʜʥʽ ʟʘʤʦʚʥʠʢʠ 

2.1.1. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʠʢʣʶʯʥʦ ʧʘʧʽʨ, 

ʚʽʜʙʽʣʝʥʠʡ  

ʙʝʟ ʭʣʦʨʫ 

(ʽʟ ʤʘʨʢʫʚʘʥʥʷʤ 

ECF, TCF  

ʘʙʦ PCF) 

ʅʘʷʚʥʽʩʪʴ  

ʫ ʧʨʦʜʘʞʫ 

ʧʘʧʝʨʫ, 

ʚʽʜʙʽʣʝʥʦʛʦ  

ʙʝʟ ʭʣʦʨʫ 

=m
211 211 211D Z / N , 

ʜʝ 
m
211D  ï ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʨʽʚʝʥʴ 

ʚʠʢʦʥʘʥʥʷ ʥʦʨʤʠ ʟʘ ʫʤʦʚʠ ʥʘʷʚʥʠʭ ʦʙʤʝ-

ʞʝʥʴ ʥʘ ʦʙʩʷʛʠ ʟʘʢʫʧʽʚʝʣʴ ʧʘʧʝʨʫ ʟ ʤʘʨʢʫ-

ʚʘʥʥʷʤ ECF, TCF ʘʙʦ PCF;  

211Z  ï ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʯʘʩʪʢʠ ʚʠʢʦʨʠʩʪʘʥʦ-

ʛʦ ʧʘʧʝʨʫ ʟ ʤʘʨʢʫʚʘʥʥʷʤ ECF, TCF, PCF  

ʫ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʧʘʧʝʨʫ, 

ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʟʘʢʫʧʣʝʥʦʶ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʢʠ ʨʠʥʢʫ ʧʘʧʝʨʫ 

ʩʴʦʛʦʜʥʽ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ =211Z 1. 

ɿʚʽʜʩʠ =
m
211D 1 

 

ɿʘʚʜʘʥʥʷ ʪʘ ʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʫʨʘʭʦʚʘʥʽ ʥʘ ʜʝ-

ʨʝʚʽ ɿʉɺ, ʚʠʟʥʘʯʝʥʦ ʥʘ ʦʩʥʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʝʢʩʧʝʨʪʽʚ, ʟʦʢʨʝʤʘ ʥʘ ʦʩʥʦʚʽ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ɺʩʝʩʚʽʪʥʴʦʛʦ ʬʦʥʜʫ ʧʨʠʨʦʜʠ (World Wide Fund for Nature), 

ʚʠʢʣʘʜʝʥʠʭ ʫ ʚʠʜʘʥʥʽ çʂʝʨʽʚʥʠʮʪʚʦ WWF ʽʟ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘʢʫʧʽʚʝʣʴ 

ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾè: ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʚʽʜʙʽʣʝʥʠʡ ʧʘʧʽʨ ʘʙʦ ʧʘʧʽʨ, 

ʚʽʜʙʽʣʝʥʠʡ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʦʨʫ; ʟʘʢʫʧʦʚʫʚʘʪʠ ʧʘʧʽʨ, ʚʠʛʦʪʦʚʣʝʥʠʡ 

ʽʟ ʜʝʨʝʚʠʥʠ, ʟʘʛʦʪʦʚʣʝʥʦʾ ʫ ʚʽʜʧʦʚʽʜʘʣʴʥʦ ʢʝʨʦʚʘʥʠʭ ʣʽʩʘʭ; ʧʦ ʤʦʞʣʠ-

ʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʧʽʨ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ.  

ʗʢ ʦʨʽʻʥʪʠʨʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʥʦʨʤ ʫ ʩʬʝʨʽ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʧʽʜʧʨʠʻʤʩʪʚ ʱʦʜʦ ʾʭʥʴʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʘʚʪʦʨʦʤ ʚʠʢʦʨʠʩʪʘʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʪʘ ʧʨʠʢʣʘʜʠ ʧʨʦʚʽʜʥʦʾ ʧʨʘʢʪʠʢʠ 

ʙʽʟʥʝʩʫ ʫ ʩʬʝʨʽ ʚʠʜʘʚʥʠʮʪʚʘ ʪʘ ʧʦʣʽʛʨʘʬʽʾ, ʟʦʢʨʝʤʘ: 

ʫʞʝ 2005 ʨ. ʝʣʝʤʝʥʪʘʨʥʠʡ ʭʣʦʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʽʣʴʢʠ ʚ 19 ï 20 % 

ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʣʶʣʦʟʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ (ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʥʘʜ 90 % 1990 ʨ.); 

ʪʝʭʥʦʣʦʛʽʶ ECF ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ 75 % ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʣʶʣʦʟʠ, ʘ TCF ï 

ʫ 5 ï 6 % [18]; 2012 ʨ. ʯʘʩʪʢʘ ECF ʥʘ ʨʠʥʢʫ ʭʽʤʽʯʥʦʾ ʙʽʣʝʥʦʾ ʮʝʣʶʣʦʟʠ 

ʜʦʩʷʛʣʘ 93,9 %, ʯʘʩʪʢʘ TCF ï 4,7 % [31]; 
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90 % ʮʝʣʶʣʦʟʠ, ʷʢʫ ʟʘʢʫʧʦʚʫʻ ʻʚʨʦʧʝʡʩʴʢʘ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʤʘʻ ʩʝʨʪʠʬʽʢʘʪ FSC ʘʙʦ ʡʦʛʦ ʘʥʘʣʦʛ PEFC [29]; 

ʫ ʚʠʜʘʚʥʠʮʪʚʽ Bloomsbury Publishing PLC ʧʦʥʘʜ 90 % ʧʘʧʝʨʫ,  

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʤʘʻ ʩʝʨʪʠʬʽʢʘʪ FSC; ʫ ʚʠʜʘʚʥʠʮʪʚʽ Random House 

(ʉʐɸ) ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛ 100 % [16];  

ʚ ʋʢʨʘʾʥʽ FSC-ʩʝʨʪʠʬʽʢʘʮʽʷ ʚ ʛʘʣʫʟʽ ʚʠʜʘʚʥʠʮʪʚʘ ʪʘ ʧʦʣʽʛʨʘʬʽʾ 

ʨʦʙʠʪʴ ʣʠʰʝ ʧʝʨʰʽ ʢʨʦʢʠ: ʥʘ 2021 ʨ. ʩʝʨʪʠʬʽʢʘʪʠ FSC ʟʜʦʙʫʣʠ ʢʽʣʴʢʘ 

ʜʝʩʷʪʢʽʚ ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʧʘʧʝʨʫ, ʩʝʨʝʜ ʷʢʠʭ ɿʤʽʾʚʩʴʢʘ ʧʘʧʝʨʦʚʘ 

ʬʘʙʨʠʢʘ [16]; 

ʫ ʢʦʤʧʘʥʽʾ Bertelsmann, ʷʢ ʚʦʣʦʜʽʻ ʚʠʜʘʚʥʠʮʪʚʦʤ Penguin Random 

House, ʯʘʩʪʢʘ ʧʘʧʝʨʫ ʟ ʤʘʢʫʣʘʪʫʨʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʚʠʢʦʨʠʩʪʘʥʦʛʦ 

ʧʘʧʝʨʫ ʩʪʘʥʦʚʠʪʴ 20 % [38]. 

1.2. ʆʮʽʥʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯ-

ʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʮʽʡ ʩʬʝʨʽ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʧʦʙʫʜʦʚʘʥʦʛʦ ʜʝʨʝʚʘ 

ɿʉɺ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ: 

ʨʦʟʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤ ʩʦ-

ʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ; 

ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ, ʪʦʙʪʦ ʟʘʚʜʘʥʴ ʽʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ 

ʚʠʢʦʥʘʥʥʷ; 

ʚʠʷʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʦʙʤʝʞʝʥʴ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ. 

ɯʟ ʪʘʙʣ. 4.2 ʪʘ 4.3 ʤʘʻʤʦ ʪʘʢʽ ʟʦʚʥʽʰʥʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʤʦʞʣʠʚʦʩʪʽ 

ʜʦʚʽʣʴʥʦʛʦ ʚʽʪʯʠʟʥʷʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ: 

ʘ) =m
211D 1 ï ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʦʚʽʣʴʥʝ ʚʽʪʯʠʟʥʷʥʝ ʧʦʣʽʛʨʘʬʽʯʥʝ ʧʽʜ-

ʧʨʠʻʤʩʪʚʦ ʥʝ ʤʘʻ ʧʨʦʙʣʝʤ ʱʦʜʦ ʪʦʛʦ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʢʣʶʯʥʦ 

ʧʘʧʽʨ, ʚʽʜʙʽʣʝʥʠʡ ʙʝʟ ʭʣʦʨʫ;   

ʙ) <m
1211D 1 ï ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʦʚʽʣʴʥʝ ʚʽʪʯʠʟʥʷʥʝ ʧʦʣʽʛʨʘʬʽʯʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʘʻ ʟʦʚʥʽʰʥʽ ʧʝʨʝʰʢʦʜʠ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʦʙʩʷʛʠ ʟʘʢʫʧʽʚʣʽ 

ʧʘʧʝʨʫ ʽʟ ʩʝʨʪʠʬʽʢʘʪʦʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ; ʧʨʠʯʠʥʦʶ ʮʠʭ 

ʦʙʤʝʞʝʥʴ ʻ ʪʝ, ʱʦ ʚ ʋʢʨʘʾʥʽ FSC-ʩʝʨʪʠʬʽʢʘʮʽʶ ʚ ʛʘʣʫʟʽ ʚʠʜʘʚʥʠʮʪʚʘ 

ʪʘ ʧʦʣʽʛʨʘʬʽʾ ʧʦʰʠʨʝʥʦ ʤʝʥʰʝ, ʥʽʞ ʟʘ ʢʦʨʜʦʥʦʤ; ʥʘ ʮʶ ʧʨʠʯʠʥʫ ʘʥʘʣʽ-

ʟʦʚʘʥʝ ʧʦʣʽʛʨʘʬʽʯʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʩʘʤʦʩʪʽʡʥʦ ʚʧʣʠʥʫʪʠ ʥʝ ʤʦʞʝ; 
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ʚ) =m
1221 1221D Z / 0,1, ʜʝ ʟʥʘʯʝʥʥʷ 1221Z  ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʧʠʪʫ ʟ ʙʦʢʫ 

ʟʘʤʦʚʥʠʢʽʚ ʽ ʩʧʦʞʠʚʘʯʽʚ ʥʘ ʧʨʦʜʫʢʮʽʶ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʠ-

ʛʦʪʦʚʣʝʥʫ ʟ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʘʧʝʨʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʦʚʽʣʴʥʝ ʚʽʪʯʠʟʥʷʥʝ 

ʧʦʣʽʛʨʘʬʽʯʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʦʞʝ ʤʘʪʠ ʟʦʚʥʽʰʥʽ ʧʝʨʝʰʢʦʜʠ ʚ ʪʦʤʫ ʨʘʟʽ, 

ʢʦʣʠ ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʠʛʦʪʦʚʣʝʥʫ ʟ ʧʝʨʝʨʦʙʣʝʥʦʛʦ 

ʧʘʧʝʨʫ, ʻ ʥʠʟʴʢʠʤ, ʥʝʜʦʩʪʘʪʥʽʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʥʦʨʤʠ ʩʦʮʽ-

ʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ʆʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʪʘʢʦʾ ʩʠʪʫʘʮʽʾ ʤʦʞʝ ʙʫʪʠ 

ʥʠʟʴʢʘ ʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʪʦʚʘʨʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʘʧʝʨʫ. ʉʘʤʝ 

ʥʘ ʧʨʠʢʣʘʜʽ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʨʦʟʛʣʷʥʴʤʦ ʜʘʣʽ ʨʝʘʣʽʟʘʮʽʶ ʝʪʘʧʽʚ 2 ʽ 3 ʤʝ-

ʪʦʜʠʢʠ.  

 

ɽʪʘʧ 2. ʌʦʨʤʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʽʟ ʧʦʣʽʧʰʝʥʥʷ 

ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢʽ ʜʽʾ: 

ʬʦʨʤʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʟʘʭʦʜʽʚ ʟʽ ʟʤʽʥʠ ʟʥʘʯʝʥʴ 

ʢʝʨʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ; 

ʬʦʨʤʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʧʣʠʚʽʚ ʥʘ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, 

ʽʟ ʤʝʪʦʶ ʧʦʤô̫ʢʰʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʦʙʤʝʞʝʥʴ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʝʪʘʧʫ ʢʦʨʠʩʥʦʶ ʙʫʜʝ ʙʘʟʘ ʪʠʧʦʚʠʭ ʘʣʴʪʝʨ-

ʥʘʪʠʚ. ʊʘʢ, ʜʣʷ ʨʦʟʚô̫ʟʘʥʥʷ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʨʘʥʽʰʝ ʧʨʦʙʣʝʤʠ ʥʠʟʴʢʦʾ 

ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʤʘʻ ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʦʶ, ʩʝʨʝʜ ʽʥʰʦʛʦ, ʤʥʦ-

ʞʠʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠ-

ʚʘʯʽʚ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʪʦʨʛʦʚʝʣʴʥʠʭ ʪʦʯʦʢ (ʤʘʛʘʟʠʥʽʚ). ɼʦ ʮʽʻʾ ʤʥʦʞʠʥʠ 

ʤʘʻ ʙʫʪʠ ʟʘʨʘʭʦʚʘʥʦ ʪʘʢʽ ʚʘʨʽʘʥʪʠ: 

ʦʧʨʠʣʶʜʥʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ ʚʝʙʨʝʩʫʨʩʽ ʟ ʨʦʟʤʽʱʝʥʥʷʤ QR-

ʧʦʩʠʣʘʥʴ ʥʘ ʚʦʙʣʝʨʘʭ; 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʦʚʽʜʦʤʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʟ ʨʦʟ-

ʤʽʱʝʥʥʷʤ QR-ʧʦʩʠʣʘʥʴ ʥʘ ʚʦʙʣʝʨʘʭ; 

ʨʦʟʤʽʱʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʥʷʭ (ʣʠʩʪʽʚʢʘʭ ʪʦʱʦ), 

ʷʢʽ ʩʧʦʞʠʚʘʯʽ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʚ ʤʘʛʘʟʠʥʽ; 

ʦʧʨʠʣʶʜʥʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʧʦ ʨʘʜʽʦ ʚ ʤʘʛʘʟʠʥʽ; 

ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʧʠʩʽʚ ʥʘ ʪʦʚʘʨʽ ʘʙʦ ʧʘʢʫʚʘʥʥʽ; 

ʨʦʟʤʽʱʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ ʩʪʝʥʜʽ ʚ ʤʘʛʘʟʠʥʽ; 

ʨʦʟʤʽʱʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʚʽʜʝʦʨʦʣʠʢʘʭ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʫ ʤʘʛʘʟʠʥʽ; 
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ʦʧʨʠʣʶʜʥʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ ʚʝʙʨʝʩʫʨʩʽ ʟ ʨʦʟʤʽʱʝʥʥʷʤ QR-ʧʦ-

ʩʠʣʘʥʴ ʥʘ ʪʦʚʘʨʽ ʘʙʦ ʧʘʢʫʚʘʥʥʽ;  

ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʦʚʽʜʦʤʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

ʟ ʨʦʟʤʽʱʝʥʥʷʤ QR-ʧʦʩʠʣʘʥʴ ʥʘ ʪʦʚʘʨʽ ʘʙʦ ʧʘʢʫʚʘʥʥʽ. 

 

ɽʪʘʧ 3. ʆʮʽʥʶʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʽʟ ʧʦʣʽʧʰʝʥʥʷ 

ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʬʦʨʤʫʶʪʴʩʷ ʟʘʜʘʯʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽʟ ʚʠʙʦʨʫ 

ʚʘʨʽʘʥʪʽʚ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚô̫ʟʘʥʥʷ ʢʦʞʥʦʾ ʟʘʜʘʯʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʝʨʝʜ-

ʙʘʯʘʻ: 

ʚʠʟʥʘʯʝʥʥʷ ʤʥʦʞʠʥʠ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ; 

ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ; 

ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʫ ʚʠʙʦʨʫ ʥʘʡʢʨʘʱʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ;  

ʟʜʽʡʩʥʝʥʥʷ ʚʠʙʦʨʫ. 

ʉʬʦʨʤʫʡʤʦ ʟʘʜʘʯʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽʟ ʚʠʙʦʨʫ ʩʧʦʩʦʙʫ ʽʥʬʦʨʤʫ-

ʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʫ ʤʘʛʘʟʠʥʽ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʽʾ. 

ɿʘʜʘʯʝʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ɿʇʈ) ʥʘʟʠʚʘʶʪʴ ʧʘʨʫ <A, K>, ʜʝ ɸ ï 

ʤʥʦʞʠʥʘ ʜʦʧʫʩʪʠʤʠʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʂ ï ʧʨʠʥʮʠʧ ʦʧʪʠʤʘʣʴʥʦʩʪʽ, ʷʢʠʡ 

ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʥʦʞʠʥʠ ʢʨʠʪʝʨʽʾʚ. 

ʄʥʦʞʠʥʫ ɸ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ 

ʫ ʤʘʛʘʟʠʥʽ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʚʘʨʽʚ ʥʘʚʝʜʝʥʦ ʨʘʥʽʰʝ.  

ʆʮʽʥʶʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʪʘʢʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ: 

ʂ1 ï ʩʧʨʠʯʠʥʝʥʝ ʟʘʭʦʜʦʤ ʟʙʽʣʴʰʝʥʥʷ ʢʫʧʽʚʝʣʴ ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢ-

ʮʽʾ, ʫʥʘʩʣʽʜʦʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦ ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʠʭ ʥʘʤʽʨʽʚ ʩʧʦʞʠʚʘʯʽʚ; 

ʂ2 ï ʚʠʪʨʘʪʠ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʟʘʭʦʜʫ; 

ʂ3 ï ʝʢʦʣʦʛʽʯʥʽʩʪʴ; 

ʂ4 ï ʪʨʠʚʘʣʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʟʘʭʦʜʫ (ʩʪʚʦʨʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ); 

ʂ5 ï ʤʦʞʣʠʚʽʩʪʴ ʫʥʦʩʠʪʠ ʟʤʽʥʠ ʜʦ ʢʦʥʪʝʥʪʫ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ʆʮʽʥʶʚʘʥʥʷ ʥʘʚʝʜʝʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʟʘ ʚʢʘʟʘʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʤʦʞʝ 

ʙʫʪʠ ʟʜʽʡʩʥʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʪʦʪʠʧʽʚ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʘʥʘʣʽʟʦʚʘ-

ʥʠʭ ʩʧʦʩʦʙʽʚ. ɸʣʝ ʪʘʢʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʢʦʰʪʽʚ 
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 ̔ʯʘʩʫ. ʊʦʤʫ ʩʧʦʯʘʪʢʫ ʜʦʮʽʣʴʥʦ ʜʽʩʪʘʪʠ ʝʢʩʧʝʨʪʥʽ ʩʫʜʞʝʥʥʷ ʱʦʜʦ ʧʝʨʝʚʘʛ 

ʽ ʥʝʜʦʣʽʢʽʚ ʢʦʞʥʦʛʦ ʩʧʦʩʦʙʫ ʽʥʬʦʨʤʫʚʘʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʪʥʦʛʦ 

ʦʧʠʪʫʚʘʥʥʷ ʜʝʷʢʽ ʩʧʦʩʦʙʠ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʶʯʝʥʦ ʟ ʨʦʟʛʣʷʜʫ. 

ʇʝʨʝʜ ʪʠʤ ʷʢ ʝʢʩʧʝʨʪʠ ʟʤʦʞʫʪʴ ʦʮʽʥʠʪʠ ʘʥʘʣʽʟʦʚʘʥʽ ʩʧʦʩʦʙʠ 

ʦʧʨʠʣʶʜʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʨʷʜʦʤ ʢʨʠʪʝʨʽʾʚ, ʧʝʨʝʣʽʢ ʢʨʠʪʝʨʽʾʚ ʧʦʪʨʽʙʥʦ 

ʩʢʦʨʠʛʫʚʘʪʠ. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʟʘʟʜʘʣʝʛʽʜʴ ʩʢʣʘʜʥʦ ʦʮʽʥʠʪʠ, ʷʢʠʡ 

ʟʽ ʩʧʦʩʦʙʽʚ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʨʠʯʠʥʠʪʴ ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʢʫʧʽʚʝʣʴ ʝʢʦ-

ʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʊʦʤʫ ʢʨʠʪʝʨʽʡ çʟʙʽʣʴʰʝʥʥʷ ʢʫʧʽʚʝʣʴ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾè ʩʣʽʜ ʟʘʤʽʥʠʪʠ ʤʥʦʞʠʥʦʶ ʯʘʩʪʢʦʚʠʭ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʦʧʠʩʫʶʪʴ 

ʯʠʥʥʠʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʢʫʧʽʚʝʣʴ. ɼʦ ʮʽʻʾ ʤʥʦʞʠʥʠ ʧʨʦʧʦ-

ʥʫʶʪʴ ʟʘʨʘʭʫʚʘʪʠ ʪʘʢʽ ʢʨʠʪʝʨʽʾ: 

ʂ1.1 ï ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʥʷ ʫʚʘʛʠ ʩʧʦʞʠʚʘʯʽʚ; 

ʂ1.2 ï ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʪʨʝʙʠ ʚ ʜʦʜʘʪʢʦʚʠʭ ʜʽʷʭ ʽʟ ʙʦʢʫ ʩʧʦʞʠʚʘʯʽʚ 

(ʟʦʢʨʝʤʘ, ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʣʝʢʪʨʦʥʥʠʭ ʛʘʜʞʝʪʽʚ); 

ʂ1.3 ï ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʦʤʝʥʪ ʩʧʦʞʠʚʯʦʛʦ 

ʚʠʙʦʨʫ; 

ʂ1.4 ï ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ; 

ʂ1.5 ï ʥʘʷʚʥʽʩʪʴ ʫ ʩʧʦʞʠʚʘʯʘ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʽʣʠʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ. 

ʆʪʞʝ, ʫ ʩʬʦʨʤʦʚʘʥʽʡ ʟʘʜʘʯʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ 

ʦʮʽʥʶʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ ʤʽʩʪʠʪʴ ʢʨʠʪʝʨʽʾ ʂ1.1 ï ʂ1.5, ʂ2, ʂ3, ʂ4, ʂ5. 

ɼʘʣʽ ʨʦʟʛʣʷʥʴʤʦ ʨʦʟʚô̫ʟʘʥʥʷ ʩʬʦʨʤʦʚʘʥʦʾ ɿʇʈ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ 

ʧʨʠʢʣʘʜʽ.  

 

ɽʪʘʧ 4. ʇʦʨʽʚʥʷʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʽʥʬʦʨʤʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ ʫ ʤʘʛʘʟʠʥʽ ʧʨʦ ʧʝʨʝʚʘʛʠ ʙʣʦʢʥʦʪʘ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ 

ʟ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʘʧʝʨʫ. 

ʈʦʟʛʣʷʥʴʤʦ ɿʇʈ ʽʟ ʚʠʙʦʨʫ ʩʧʦʩʦʙʫ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʫ ʤʘ-

ʛʘʟʠʥʽ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʽʾ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʠʢʣʘʜʽ: 

ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʩʧʦʩʽʙ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ ʧʝʨʝʚʘʛʠ ʙʣʦʢ-

ʥʦʪʘ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʘʧʝʨʫ. 

ɼʦ ʤʥʦʞʠʥʠ ʘʣʴʪʝʨʥʘʪʠʚ ʟʘʨʘʭʦʚʘʥʦ ʪʘʢʽ ʚʘʨʽʘʥʪʠ: 

ɸ1 ï ʦʧʨʠʣʶʜʥʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘ ʚʝʙʨʝʩʫʨʩʽ ʟ ʨʦʟʤʽʱʝʥʥʷʤ 

QR-ʧʦʩʠʣʘʥʴ ʥʘ ʚʦʙʣʝʨʘʭ; 

ɸ2 ï ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴ-

ʥʦʩʪʽ ʟ ʨʦʟʤʽʱʝʥʥʷʤ QR-ʧʦʩʠʣʘʥʴ ʥʘ ʚʦʙʣʝʨʘʭ; 

ɸ3 ï ʨʦʟʤʽʱʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʣʠʩʪʽʚʢʘʭ, ʷʢʽ ʙʫʜʫʪʴ ʨʦʟʜʘʚʘʪʠ 

ʙʽʣʷ ʤʘʛʘʟʠʥʫ; 
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ɸ4 ï ʦʧʨʠʣʶʜʥʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʦ ʨʘʜʽʦ ʚ ʤʘʛʘʟʠʥʽ; 

ɸ5 ï ʨʦʟʤʽʱʝʥʥʷ ʥʘʧʠʩʽʚ ʘʙʦ QR-ʧʦʩʠʣʘʥʴ ʥʘ ʪʦʚʘʨʽ ʘʙʦ ʧʘʢʫʚʘʥʥʽ. 

ʄʘʢʝʪ ʣʠʩʪʽʚʢʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʣʴʪʝʨʥʘʪʠʚʠ ɸ3, ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩ. 4.4.  

 

 

ʈʠʩ. 4.4. ʄʘʢʝʪ ʣʠʩʪʽʚʢʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ 

ʧʨʦ ʧʝʨʝʚʘʛʠ ʙʣʦʢʥʦʪʘ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʘʧʝʨʫ  

 

ʄʘʢʝʪ ʣʝʥʜʠʥʛʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʣʴʪʝʨʥʘʪʠʚʠ ɸ1, 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.5. 



146 

 

 

ʈʠʩ. 4.5. ʄʘʢʝʪ ʣʝʥʜʠʥʛʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ ʧʝʨʝʚʘʛʠ ʙʣʦʢʥʦʪʘ ʟ ʤʘʢʫʣʘʪʫʨʠ 
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ʄʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ: 

ʂ1.1 ï ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʥʷ ʫʚʘʛʠ ʩʧʦʞʠʚʘʯʽʚ; 

ʂ1.2 ï ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʩʧʦʞʠʚʘʯʽʚ ʧʦʪʨʝʙʠ ʚ ʟʘʚʘʥʪʘʞʫʚʘʥʥʽ ʩʧʝʮʽ-

ʘʣʴʥʠʭ ʤʦʙʽʣʴʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ; 

ʂ1.3 ï ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʦʤʝʥʪ ʩʧʦʞʠʚʯʦʛʦ 

ʚʠʙʦʨʫ; 

ʂ1.4 ï ʥʘʷʚʥʽʩʪʴ ʫ ʩʧʦʞʠʚʘʯʘ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ 

(ʮʝ ʚʘʞʣʠʚʦ, ʷʢʱʦ ʧʦʢʫʧʝʮʴ ʥʝ ʚʠʟʥʘʯʠʚʩʷ); 

ʂ1.5 ï ʥʘʷʚʥʽʩʪʴ ʫ ʩʧʦʞʠʚʘʯʘ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʽʣʠʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ; 

ʂ2 ï ʚʠʪʨʘʪʠ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʟʘʭʦʜʫ; 

ʂ3 ï ʝʢʦʣʦʛʽʯʥʽʩʪʴ; 

ʂ4 ï ʪʨʠʚʘʣʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʟʘʭʦʜʫ (ʩʪʚʦʨʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ); 

ʂ5 ï ʤʦʞʣʠʚʽʩʪʴ ʫʥʦʩʠʪʠ ʟʤʽʥʠ ʜʦ ʢʦʥʪʝʥʪʫ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʮʽʥʦʢ ʘʣʴʪʝʨʥʘʪʠʚ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʟʚʝʨʥʽʤʦʩʷ 

ʜʦ ʤʝʪʦʜʫ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʜʽʡʩʥʠʪʠ ʧʦʧʝʨʝʜʥʻ ʦʮʽʥʶʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ 

ʟʘ ʢʨʠʪʝʨʽʻʤ ʂ1.1 çʨʽʚʝʥʴ ʟʘʣʫʯʝʥʥʷ ʫʚʘʛʠ ʩʧʦʞʠʚʘʯʽʚè, ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ 

ʘʥʢʝʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ. ʈʝʩʧʦʥʜʝʥʪʘʤʠ ʚʠʩʪʫʧʠʣʠ ʩʪʫʜʝʥʪʠ ʙʘʢʘʣʘʚ-

ʨʘʪʫ ʪʘ ʤʘʛʽʩʪʨʘʪʫʨʠ ʍʅɽʋ ʽʤ. ʉ. ʂʫʟʥʝʮʷ. ɸʥʢʝʪʫ ʙʫʣʦ ʦʧʨʠʣʶʜʥʝʥʦ  

ʚ ʽʥʪʝʨʥʝʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ Google Forms. ʅʘ ʧʨʦʭʘʥʥʷ ʟʘʧʦʚʥʠʪʠ ʘʥʢʝʪʫ 

ʚʽʜʛʫʢʥʫʣʠʩʷ 33 ʦʩʦʙʠ. ʌʦʨʤʫ ʘʥʢʝʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.4. 

 

ʊʘʙʣʠʮʷ 4.4 

 

ɿʘʧʠʪʘʥʥʷ ʘʥʢʝʪʠ ʟ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʩʧʦʩʦʙʽʚ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʦʚʘʨʽʚ 

 

ˉ ʟ/ʧ ɿʘʧʠʪʘʥʥʷ 

1 2 

 ʋʷʚʽʪʴ ʩʦʙʽ ʪʘʢʫ ʩʠʪʫʘʮʽʶ. ɺʠ ʟʘʭʦʜʠʪʝ ʚ ʤʘʛʘʟʠʥ ʢʘʥʮʪʦʚʘʨʽʚ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʢʫʧʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʙʣʦʢʥʦʪ (ʘʙʦ ʟʦʰʠʪʠ, ʱʦʜʝʥʥʠʢ, ʯʠ ʽʥʰʫ 

ʧʘʧʝʨʦʚʫ ʧʨʦʜʫʢʮʽʶ). ʋ ʤʘʛʘʟʠʥʽ ʧʨʦʜʘʶʪʴ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʙʣʦʢʥʦʪʽʚ. 

ɺʘʤ ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʦʜʠʥ. ʋ ʤʘʛʘʟʠʥʽ ɺʠ ʜʽʟʥʘʻʪʝʩʷ, ʱʦ ʦʜʠʥ ʽʟ ʚʘ-

ʨʽʘʥʪʽʚ ʙʣʦʢʥʦʪʽʚ ʻ ʝʢʦʣʦʛʽʯʥʠʤ: ʡʦʛʦ ʧʘʧʽʨ ʚʠʛʦʪʦʚʣʝʥʦ ʟ ʤʘʢʫʣʘʪʫʨʠ 

ʪʘ ʚʽʜʙʽʣʝʥʦ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʣʦʨʫ, ʷʢʠʡ ʻ ʪʦʢʩʠʯʥʠʤ. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.4 

 

1 2 

 
ʊʝʧʝʨ, ʢʦʣʠ ɺʠ ʫʷʚʠʣʠ ʩʦʙʽ ʩʠʪʫʘʮʽʶ, ʙʫʜʴ ʣʘʩʢʘ, ʜʘʡʪʝ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧô̫ʪ ɹ

ʟʘʧʠʪʘʥʴ. 

1 

ʏʠ ʚʧʣʠʥʝ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʦʜʥʦʛʦ ʽʟ ʙʣʦʢʥʦʪʽʚ ʥʘ ɺʘʰ 

ʨʝʡʪʠʥʛ ʙʣʦʢʥʦʪʽʚ, ʷʢʠʡ ʩʬʦʨʤʫʚʘʚʩʷ ʫ ɺʘʰʠʭ ʜʫʤʢʘʭ? 

ɺʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ:  

çʅʽ, ʥʝ ʚʧʣʠʥʝè;  

çʊʘʢ, ʚʧʣʠʥʝ: ʤʦʷ ʦʮʽʥʢʘ ʙʣʦʢʥʦʪʘ, ʷʢʠʡ ʚʠʷʚʠʚʩʷ ʝʢʦʣʦʛʽʯʥʠʤ, ʟʨʦʩʪʝè;  

ʽʥʰʠʡ ʚʘʨʽʘʥʪ 

2 

ʏʠ ʟʛʦʜʥʽ ɺʠ ʽʟ ʪʚʝʨʜʞʝʥʥʷʤ: 

çʗʢʱʦ ʚʩʽ ʙʣʦʢʥʦʪʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʮʽʥʫ ʪʘ ʷʢʽʩʪʴ, ʷ ʢʫʧʣʶ ʝʢʦʣʦʛʽʯʥʠʡ 

ʚʘʨʽʘʥʪè? 

ɺʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ:  

çʇʦʚʥʽʩʪʶ ʥʝ ʟʛʦʜʝʥè;  

çʅʝ ʟʛʦʜʝʥè;  

çɼʝʩʴ ʧʦʩʝʨʝʜʠʥʽè;  

çɿʛʦʜʝʥè 

3 

ɼʘʣʽ ʥʘʤ ʧʦʪʨʽʙʥʦ ʜʽʟʥʘʪʠʩʷ, ʷʢʠʤ ʯʠʥʦʤ ʢʨʘʱʝ ʩʧʦʚʽʩʪʠʪʠ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʦʚʘʨʽʚ. ʈʦʟʛʣʷʜʘʡʤʦ ʪʘʢʽ ʚʘʨʽʘʥʪʠ ʥʦʩʽʾʚ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʧʦʚʽʜʦʤʣʝʥʥʷ: 

1) ʚʦʙʣʝʨ (ʤʘʣʝʥʴʢʘ ʪʘʙʣʠʯʢʘ, ʷʢʫ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʧʦʣʠʮʽ ʙʽʣʷ ʪʦʚʘʨʽʚ) 

ʽʟ QR-ʢʦʜʦʤ, ʱʦ ʚʝʜʝ ʥʘ ʚʝʙʩʪʦʨʽʥʢʫ, ʧʨʠʩʚʷʯʝʥʫ ʝʢʦʙʣʦʢʥʦʪʦʚʽ;   

2) ʚʦʙʣʝʨ ʽʟ QR-ʢʦʜʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʽʜʢʨʠʪʠ ʥʘ ʩʤʘʨʪʬʦʥʽ ʟʦʙʨʘʞʝʥʥʷ, 

ʩʪʚʦʨʝʥʝ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ;  

3) ʣʠʩʪʽʚʢʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʝʢʦʣʦʛʽʯʥʠʡ ʙʣʦʢʥʦʪ, ʷʢʽ ʙʫʜʫʪʴ ʨʦʟʜʘʚʘʪʠ 

ʙʽʣʷ ʤʘʛʘʟʠʥʫ; 

4) ʘʫʜʽʦʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʝʢʦʣʦʛʽʯʥʠʡ ʙʣʦʢʥʦʪ, ʷʢʝ ʙʫʜʝ ʧʝʨʽʦʜʠʯʥʦ ʟʚʫʯʘʪʠ 

ʚ ʧʨʠʤʽʱʝʥʥʽ ʤʘʛʘʟʠʥʫ; 

5) ʥʘʧʠʩ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʥʘ ʩʘʤʦʤʫ ʙʣʦʢʥʦʪʽ. 

ɹʽʣʷ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʘ ʧʦʩʪʘʚʪʝ ʧʨʠʙʣʠʟʥʫ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ɺʠ 

ʟʚʝʨʥʝʪʝ  ʫʚʘʛʫ ʥʘ ʪʘʢʠʡ ʚʘʨʽʘʥʪ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʦʚʘʨʫ. 

ɯʤʦʚʽʨʥʽʩʪʴ ʦʮʽʥʶʡʪʝ ʟʘ ʰʢʘʣʦʶ ʚʽʜ 0 ʜʦ 100 %. ʅʘʧʨʠʢʣʘʜ: 0 % ï çʪʦʯʥʦ 

ʥʝ ʟʚʝʨʥʫ ʫʚʘʛʠè; 100 % ï çʪʦʯʥʦ ʟʚʝʨʥʫ ʫʚʘʛʫè; 50 % ï çʟʚʝʨʥʫ ʫʚʘʛʫ 

ʜʝʩʴ ʫ ʧʦʣʦʚʠʥʽ ʚʠʧʘʜʢʽʚè;  30 %  ï çʟʚʝʨʥʫ ʫʚʘʛʫ ʜʝʩʴ ʫ ʪʨʝʪʠʥʽ ʚʠʧʘʜʢʽʚè. 

ɺʠʙʝʨʽʪʴ ʧʨʠʡʥʷʪʥʝ ʯʠʩʣʦ ʜʣʷ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʘ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʦʙʘʯʠʪʠ ʚ ʘʥʢʝʪʽ ʚʩʽ ʧʫʥʢʪʠ ʰʢʘʣʠ ʚʽʜ 0 ʜʦ 100, ʧʨʦ-

ʢʨʫʪʽʪʴ ʧʦʣʦʩʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʢʨʦʣʽʥʛʫ (ʥʘ ʥʦʫʪʙʫʮʽ) ʘʙʦ ʧʨʦʢʨʫ-

ʪʽʪʴ ʧʘʣʴʮʝʤ ʩʘʤʫ ʰʢʘʣʫ (ʥʘ ʩʤʘʨʪʬʦʥʽ) 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 4.4 

 

1 2 

4 

ʇʨʦʨʘʥʞʫʡʪʝ ʥʘʚʝʜʝʥʽ ʨʘʥʽʰʝ ʚʘʨʽʘʥʪʠ ʥʦʩʽʾʚ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʧʦʚʽʜʦʤ-

ʣʝʥʥʷ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʦʚʘʨʫ ʟʘ ʨʽʚʥʝʤ ʟʘʣʫʯʝʥʥʷ ʫʚʘʛʠ ʩʧʦʞʠʚʘʯʽʚ.  

ʈʘʥʛ 1 ʧʦʩʪʘʚʪʝ ʪʦʤʫ ʚʘʨʽʘʥʪʦʚʽ, ʷʢʠʡ, ʥʘ ɺʘʰʫ ʜʫʤʢʫ, ʢʨʘʱʝ ʟʘ ʽʥʰʠʭ 

ʧʨʠʚʝʨʥʝ ʫʚʘʛʫ ʩʧʦʞʠʚʘʯʽʚ, ʟʘʙʝʟʧʝʯʠʪʴ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʟʘʧʘʤô̫ʪʦʚʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ.  

ʈʘʥʛ 5 ʧʦʩʪʘʚʪʝ ʪʦʤʫ ʚʘʨʽʘʥʪʦʚʽ, ʷʢʠʡ ʥʝ ʧʨʠʚʝʨʥʝ ʫʚʘʛʫ ʩʧʦʞʠʚʘʯʽʚ (ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʩʧʦʞʠʚʘʯʽ ʥʝ ʜʽʟʥʘʶʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ ʜʝʷʢʽ ʪʦʚʘʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʩʚʦʻʶ ʝʢʦʣʦʛʽʯʥʽʩʪʶ). 

ɺʘʨʽʘʥʪʠ ʟʘʭʦʜʽʚ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʧʨʦʨʘʥʞʫʚʘʪʠ: 

1) ʚʦʙʣʝʨ ʽʟ ʥʘʧʠʩʦʤ:  

çʎʝʡ ʙʣʦʢʥʦʪ ʻ ʝʢʦʣʦʛʽʯʥʠʤ. ɼʽʟʥʘʡʩʷ ʙʽʣʴʰʝ, ʚʽʜʩʢʘʥʫʚʘʚʰʠ QR-ʢʦʜè; 

2) ʚʦʙʣʝʨ ʽʟ ʥʘʧʠʩʦʤ: çʎʝʡ ʙʣʦʢʥʦʪ ʻ ʝʢʦʣʦʛʽʯʥʠʤ. ɼʽʟʥʘʡʩʷ ʙʽʣʴʰʝ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽè; 

3) ʣʠʩʪʽʚʢʠ, ʷʢʽ ʙʫʜʫʪʴ ʨʦʟʜʘʚʘʪʠ ʙʽʣʷ ʤʘʛʘʟʠʥʫ; 

4) ʘʫʜʽʦʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ʤʘʛʘʟʠʥʫ; 

5) ʥʘʧʠʩ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʥʘ ʩʘʤʦʤʫ ʙʣʦʢʥʦʪʽ 

5 

ʏʠ ʧʨʦʧʘʜʝ ʫ ɺʘʩ ʙʘʞʘʥʥʷ ʧʝʨʝʛʣʷʥʫʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʧʦʜʘʥʫ ʫ ʚʠʛʣʷʜʽ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʱʦ ʜʣʷ ʮʴʦʛʦ ɺʘʤ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʟʘʚʘʥʪʘʞʠʪʠ 

ʥʘ ʩʤʘʨʪʬʦʥ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʟʘʩʪʦʩʫʥʦʢ? 

ɺʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ: 

çʅʽ, ʥʝ ʧʨʦʧʘʜʝ. ɿʘʚʘʥʪʘʞʫ ʟʘʩʪʦʩʫʥʦʢ ʽ ʦʟʥʘʡʦʤʣʶʩʴ ʟ ʽʥʬʦʨʤʘʮʽʻʶè; 

çʊʘʢ, ʙʘʞʘʥʥʷ ʧʨʦʧʘʜʝ. ʗ ʥʝ ʙʫʜʫ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʟʘʩʪʦʩʫʥʦʢè; 

ʽʥʰʠʡ ʚʘʨʽʘʥʪ 

6 ʊʝʧʝʨ, ʙʫʜʴ ʣʘʩʢʘ,  ʪʨʦʭʠ ʥʘʧʠʰʽʪʴ ʧʨʦ ʩʝʙʝ. ʋʢʘʞʽʪʴ ʩʚʦʶ ʩʪʘʪʴ (ʏ; ɾ) 

7 

ʋʢʘʞʽʪʴ ʩʚʽʡ ʚʽʢ:  

15 ï 16 ʨʦʢʽʚ;  

17 ï 20 ʨʦʢʽʚ;  

21 ï 25 ʨʦʢʽʚ;  

26 ï 30 ʨʦʢʽʚ; 

31 ï 35 ʨʦʢʽʚ 

 

ʆʧʨʘʮʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʘʥʢʝʪʫ ʧʦʢʘʟʘʣʦ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

69,7 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʫʚʘʞʘʶʪʴ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽʩʪʴ 

ʦʜʥʦʛʦ ʽʟ ʙʣʦʢʥʦʪʽʚ ʚʧʣʠʥʝ ʥʘ ʾʭʥʽʡ çʤʠʩʣʝʥʠʡè ʨʝʡʪʠʥʛ ʙʣʦʢʥʦʪʽʚ: ʦʮʽʥʢʘ 

ʙʣʦʢʥʦʪʘ, ʷʢʠʡ ʚʠʷʚʠʚʩʷ ʝʢʦʣʦʛʽʯʥʠʤ, ʟʨʦʩʪʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʮʽʥʢʘʤʠ 

ʽʥʰʠʭ ʙʣʦʢʥʦʪʽʚ; 
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54,5 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʛʦʜʥʽ ʟ ʪʘʢʠʤ ʪʚʝʨʜʞʝʥʥʷʤ çʗʢʱʦ ʚʩʽ ʙʣʦʢ-

ʥʦʪʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʮʽʥʫ ʪʘ ʷʢʽʩʪʴ, ʷ ʢʫʧʣʶ ʝʢʦʣʦʛʽʯʥʠʡ ʚʘʨʽʘʥʪè (27,3 % 

ʚʠʙʨʘʣʠ ʚʘʨʽʘʥʪ ʚʽʜʧʦʚʽʜʽ çʟʛʦʜʝʥè, ʩʪʽʣʴʢʠ ʞ ʚʠʙʨʘʣʠ ʚʘʨʽʘʥʪ ʚʽʜʧʦʚʽʜʽ 

çʧʦʚʥʽʩʪʶ ʟʛʦʜʝʥè); 

ʥʘʡʢʨʘʱʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʟʘ ʨʽʚʥʝʤ ʟʘʣʫʯʝʥʥʷ ʫʚʘʛʠ ʩʧʦʞʠʚʘʯʽʚ 

ʨʝʩʧʦʥʜʝʥʪʠ ʚʚʘʞʘʶʪʴ ʥʘʧʠʩ ʥʘ ʩʘʤʦʤʫ ʪʦʚʘʨʽ (ʪʘʙʣ. 4.5); 

 

ʊʘʙʣʠʮʷ 4.5  

 

ʈʝʟʫʣʴʪʘʪʠ ʨʘʥʞʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ 

 

ɸʣʴʪʝʨʥʘʪʠʚʥʽ  

ʩʧʦʩʦʙʠ ʧʦʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ 

ʉʫʤʘ ʨʘʥʛʽʚ, 

ʚʠʩʪʘʚʣʝʥʠʭ 

ʨʝʩʧʦʥʜʝʥʪʘʤʠ 

ʇʽʜʩʫʤʢʦʚʠʡ 

ʨʘʥʛ 

ʇʽʜʩʫʤʢʦʚʠʡ 

ʨʘʥʛ  

ʫ ʧʽʜʛʨʫʧʽ 

17 ï 20 

ʨʦʢʽʚ 

ʇʽʜʩʫʤʢʦʚʠʡ 

ʨʘʥʛ 

ʫ ʧʽʜʛʨʫʧʽ 

> 20 ʨʦʢʽʚ 

ɺʦʙʣʝʨ ʽʟ ʥʘʧʠʩʦʤ: 

çʎʝʡ ʙʣʦʢʥʦʪ 

 ̒ʝʢʦʣʦʛʽʯʥʠʤ. 

ɼʽʟʥʘʡʩʷ ʙʽʣʴʰʝ, 

ʚʽʜʩʢʘʥʫʚʘʚʰʠ  

QR-ʢʦʜè 

88,5 3 3 3 

ɺʦʙʣʝʨ ʽʟ ʥʘʧʠʩʦʤ: 

çʎʝʡ ʙʣʦʢʥʦʪ 

ʻ ʝʢʦʣʦʛʽʯʥʠʤ. 

ɼʽʟʥʘʡʩʷ ʙʽʣʴʰʝ 

ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽè 

85,5 2 2 2 

ʃʠʩʪʽʚʢʠ, ʷʢʽ ʙʫʜʫʪʴ 

ʨʦʟʜʘʚʘʪʠ 

ʙʽʣʷ ʤʘʛʘʟʠʥʫ 

122,0 5 5 5 

ɸʫʜʽʦ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʚ ʧʨʠʤʽʱʝʥʥʽ ʤʘʛʘʟʠʥʫ 
119,0 4 4 4 

ʅʘʧʠʩ ʧʨʦ 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ 

ʥʘ ʩʘʤʦʤʫ ʙʣʦʢʥʦʪʽ 

80,0 1 1 1 
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ʩʝʨʝʜʥʷ ʦʮʽʥʢʘ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʩʧʦʞʠʚʘʯʽ ʟʚʝʨʥʫʪʴ ʫʚʘʛʫ 

ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʝʢʦʧʨʦʜʫʢʮʽʶ, ʧʝʨʝʚʠʱʫʻ 50 % ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚ 

çʅʘʧʠʩ ʥʘ ʙʣʦʢʥʦʪʽè, çɺʦʙʣʝʨ ʽʟ QR-ʢʦʜʦʤ, ʷʢʠʡ ʚʝʜʝ ʥʘ ʩʘʡʪè ʪʘ çɺʦʙ-

ʣʝʨ ʽʟ QR-ʢʦʜʦʤ, ʷʢʠʡ ʟʘʧʫʩʢʘʻ ʪʝʭʥʦʣʦʛʽʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽè 

(ʪʘʙʣ. 4.6); 

 

ʊʘʙʣʠʮʷ 4.6 

 

ʉʝʨʝʜʥʷ ʦʮʽʥʢʘ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ,  

ʱʦ ʩʧʦʞʠʚʘʯʽ ʟʚʝʨʥʫʪʴ ʫʚʘʛʫ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʝʢʦʧʨʦʜʫʢʮʽʶ,  

ʨʦʟʨʘʭʦʚʘʥʘ ʜʣʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

 

ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʩʧʦʩʦʙʠ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʉʝʨʝʜʥʷ ʦʮʽʥʢʘ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, 

ʱʦ ʩʧʦʞʠʚʘʯʽ ʟʚʝʨʥʫʪʴ ʫʚʘʛʫ  

ʥʘ ʽʥʬʦʨʤʘʮʽʶ,  

ʧʦʜʘʥʫ ʚʽʜʧʦʚʽʜʥʠʤ ʩʧʦʩʦʙʦʤ 

ɺʦʙʣʝʨ ʽʟ ʥʘʧʠʩʦʤ: çʎʝʡ ʙʣʦʢʥʦʪ ʻ ʝʢʦʣʦʛʽʯʥʠʤ.  

ɼʽʟʥʘʡʩʷ ʙʽʣʴʰʝ, ʚʽʜʩʢʘʥʫʚʘʚʰʠ QR-ʢʦʜè 
59,4 

ɺʦʙʣʝʨ ʽʟ ʥʘʧʠʩʦʤ: çʎʝʡ ʙʣʦʢʥʦʪ ʻ ʝʢʦʣʦʛʽʯʥʠʤ.  

ɼʽʟʥʘʡʩʷ ʙʽʣʴʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝ-

ʘʣʴʥʦʩʪʽè 

60,3 

ʃʠʩʪʽʚʢʠ, ʷʢʽ ʙʫʜʫʪʴ ʨʦʟʜʘʚʘʪʠ ʙʽʣʷ ʤʘʛʘʟʠʥʫ 33,6 

ɸʫʜʽʦʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ʤʘʛʘʟʠʥʫ 33,0 

ʅʘʧʠʩ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʥʘ ʩʘʤʦʤʫ ʙʣʦʢʥʦʪʽ 70,9 

 

82 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜʧʦʚʽʣʠ, ʱʦ ʚ ʥʠʭ ʧʨʦʧʘʜʝ ʙʘʞʘʥʥʷ ʧʝʨʝʛʣʷ-

ʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʧʦʜʘʥʫ ʫ ʚʠʛʣʷʜʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʱʦ ʜʣʷ ʮʴʦ-

ʛʦ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘ ʩʤʘʨʪʬʦʥ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʟʘʩʪʦʩʫʥʦʢ. 

ʉʫʜʞʝʥʥʷ ʨʝʩʧʦʥʜʝʥʪʽʚ ʱʦʜʦ ʨʘʥʞʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʘʩʦʙʽʚ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʥʘ ʧʦʛʦʜʞʝʥʽʩʪʴ. ʉʫʜʞʝʥʥʷ 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʱʦʜʦ ʨʘʥʞʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʦʛʦʜʞʝ-

ʥʠʤʠ, ʷʢʱʦ ʚʠʢʦʥʘʥʦ ʥʝʨʽʚʥʽʩʪʴ: 

 

K³ m ³ - >c2ʪʘʙʣK * m * (n 1) ,                                   (4.4) 

ʜʝ K  ï ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʢʦʨʜʘʮʽʾ ʂʝʥʜʘʣʣʘ; 

m ï ʢʽʣʴʢʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ; 
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n ï ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚ; 

c2ʪʘʙʣ ï ʪʘʙʣʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ c2  ʇʽʨʩʦʥʘ ʜʣʷ ʢʽʣʴʢʦʩʪʽ ʩʪʫʧʝʥʽʚ 

ʩʚʦʙʦʜʠ n - 1. 

 

ʋ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ n = 5, m = 33, c2ʪʘʙʣ = 18,47 (ʜʣʷ Ŭ = 0,01). 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʨʘʮʶʚʘʥʥʷ ʩʫʜʞʝʥʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʱʦʜʦ ʨʘʥʞʫʚʘʥʥʷ 

ʘʥʘʣʽʟʦʚʘʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʚʠʟʥʘʯʝʥʽ ʚ ʩʪʘʪʠʩʪʠʯʥʽʡ ʧʨʦʛʨʘʤʽ SPSS, 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.6. 

 

 

 

ʈʠʩ. 4.6. ʈʝʟʫʣʴʪʘʪʠ ʦʧʨʘʮʶʚʘʥʥʷ ʩʫʜʞʝʥʴ ʨʝʩʧʦʥʜʝʥʪʽʚ  

ʫ ʩʪʘʪʠʩʪʠʯʥʽʡ ʧʨʦʛʨʘʤʽ SPSS 

 

ʗʢ ʙʘʯʠʤʦ ʥʘ ʨʠʩ. 4.6, ʚʠʟʥʘʯʝʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʢʦʨʜʘʮʽʾ 

ʂʝʥʜʘʣʣʘ ʜʦʨʽʚʥʶʻ 0,152. ʊʦʜʽ ʂ ³ m ³ (n - 1) = 20,06. ɯ ʮʝ ʟʥʘʯʝʥʥʷ 

 ̒ʙʽʣʴʰʠʤ, ʥʽʞ ʪʘʙʣʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ c2
 ʇʽʨʩʦʥʘ ʜʣʷ ʢʽʣʴʢʦʩʪʽ 

ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ 4 ʪʘ ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ Ŭ = 0,01. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʫ-

ʜʞʝʥʥʷ ʝʢʩʧʝʨʪʽʚ ʻ ʧʦʛʦʜʞʝʥʠʤʠ. 

ɽʢʩʧʝʨʪʥʽ ʦʮʽʥʢʠ ʘʣʴʪʝʨʥʘʪʠʚ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʂ1.1 ï ʂ1.5, ʂ2, ʂ3, ʂ4, 

ʂ5 ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.7 ʪʘ 4.8. ʆʮʽʥʢʠ ʚʠʩʪʘʚʣʝʥʦ ʟʘ ʙʽʥʘʨʥʦʶ ʰʢʘʣʦʶ 

1 ï 0 (ʜʦʙʨʝ ï ʧʦʛʘʥʦ). 

 



 

1
5
3
 

ʊʘʙʣʠʮʷ 4.7 

 

ʆʮʽʥʶʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʂ1.1 ï ʂ1.5 

 

ɸʣʴʪʝʨʥʘʪʠʚʠ 

ʂ1.1. 

ʈʽʚʝʥʴ 

ʟʘʣʫʯʝʥʥʷ 

ʫʚʘʛʠ 

ʩʧʦʞʠʚʘʯʽʚ 

ʂ1.2. 

ɺʽʜʩʫʪʥʽʩʪʴ 

ʧʦʪʨʝʙʠ  

ʚ  ʟʘʚʘʥʪʘʞʝʥʥʽ 

ʩʧʦʞʠʚʘʯʘʤʠ 

ʤʦʙʽʣʴʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ 

ʂ1.3. 

ʅʘʷʚʥʽʩʪʴ 

ʜʦʩʪʫʧʫ 

ʜʦ ʽʥʬʦʨʤʘʮʽʾ 

ʚ ʤʦʤʝʥʪ 

ʩʧʦʞʠʚʯʦʛʦ 

ʚʠʙʦʨʫ 

ʂ1.4. 

ʅʘʷʚʥʽʩʪʴ 

ʫ ʩʧʦʞʠʚʘʯʘ 

ʧʦʜʘʣʴʰʦʛʦ 

ʜʦʩʪʫʧʫ 

ʜʦ ʽʥʬʦʨʤʘʮʽʾ 

ʂ.1.5. 

ʅʘʷʚʥʽʩʪʴ 

ʫ ʩʧʦʞʠʚʘʯʘ 

ʤʦʞʣʠʚʦʩʪʽ 

ʧʦʜʽʣʠʪʠʩʷ 

ʽʥʬʦʨʤʘʮʽʻʶ 

ɸ1. ʆʧʨʠʣʶʜʥʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘ ʚʝʙ- 

ʨʝʩʫʨʩʽ ʟ ʨʦʟʤʽʱʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ QR-ʧʦ-

ʩʠʣʘʥʴ ʥʘ ʚʦʙʣʝʨʘʭ 

1 1 1 1 1 

ɸ2. ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʫ ʜʦʧʦʚʥʝʥʽʡ 

ʨʝʘʣʴʥʦʩʪʽ ʟ ʨʦʟʤʽʱʝʥʥʷʤ QR-ʧʦʩʠʣʘʥʴ ʥʘ 

ʚʦʙʣʝʨʘʭ 

1 0 1 0 0 

ɸ3. ʈʦʟʤʽʱʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʣʠʩʪʽʚʢʘʭ, 

ʷʢʽ ʙʫʜʫʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʙʽʣʷ ʤʘʛʘʟʠʥʫ 
0 1 1 1 1 

ɸ4. ʆʧʨʠʣʶʜʥʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʦ ʨʘʜʽʦ 

ʚ ʤʘʛʘʟʠʥʽ 
0 1 0 0 0 

ɸ5. ʈʦʟʤʽʱʝʥʥʷ ʥʘʧʠʩʽʚ ʥʘ ʪʦʚʘʨʽ ʘʙʦ ʧʘ-

ʢʫʚʘʥʥʽ 
1 1 1 0 0 

  



 

1
5
4
 

ʊʘʙʣʠʮʷ 4.8 

 

ʆʮʽʥʶʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʂ2 ï ʂ5 ʪʘ ʩʫʤʘ ʙʘʣʽʚ 

 

ɸʣʴʪʝʨʥʘʪʠʚʠ 
ʂ2. 

ɺʠʪʨʘʪʠ ʢʦʰʪʽʚ 

ʂ3. 

ɽʢʦʣʦʛʽʯʥʽʩʪʴ 

ʂ4. 

ʊʨʠʚʘʣʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ 

ʂ5. 

ʄʦʞʣʠʚʽʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦ 

ʚʥʦʩʠʪʠ ʟʤʽʥʠ 

ʜʦ ʢʦʥʪʝʥʪʫ 

ʉʫʤʘ 

ʙʘʣʽʚ 

ɸ1. ʆʧʨʠʣʶʜʥʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʥʘ ʚʝʙʨʝʩʫʨʩʽ ʟ ʨʦʟʤʽʱʝʥʥʷʤ QR-

ʧʦʩʠʣʘʥʴ ʥʘ ʚʦʙʣʝʨʘʭ 

1 1 0 1 8 

ɸ2. ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

ʟ ʨʦʟʤʽʱʝʥʥʷʤ QR-ʧʦʩʠʣʘʥʴ ʥʘ ʚʦʙ-

ʣʝʨʘʭ 

1 1 0 1 5 

ɸ3. ʈʦʟʤʽʱʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʣʠʩ-

ʪʽʚʢʘʭ, ʷʢʽ ʙʫʜʫʪʴ ʨʦʟʜʘʚʘʪʠ ʙʽʣʷ 

ʤʘʛʘʟʠʥʫ 

0 0 0 0 4 

ɸ4. ʆʧʨʠʣʶʜʥʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʧʦ ʨʘʜʽʦ ʚ ʤʘʛʘʟʠʥʽ 
1 1 1 1 5 

ɸ5. ʈʦʟʤʽʱʝʥʥʷ ʥʘʧʠʩʽʚ ʥʘ ʪʦʚʘʨʽ 

ʘʙʦ ʧʘʢʫʚʘʥʥʽ 
1 1 0 0 5 
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ʗʢ ʙʘʯʠʤʦ ʚ ʪʘʙʣ. 4.8, ʟʘ ʩʫʤʦʶ ʙʘʣʽʚ ʧʝʨʝʤʦʛʣʘ ʘʣʴʪʝʨʥʘʪʠʚʘ  ɸ1 

çʆʧʨʠʣʶʜʥʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘ ʚʝʙʨʝʩʫʨʩʽ ʽʟ ʨʦʟʤʽʱʝʥʥʷʤ QR-ʧʦʩʠ-

ʣʘʥʴ ʥʘ ʚʦʙʣʝʨʘʭè. 

ʆʪʞʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʪʘʢʝ: 

ʦʮʽʥʝʥʦ ʦʢʨʝʤʽ ʩʦʮʽʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʘʩʧʝʢʪʽ ʝʢʦʣʦʛʽʾ;  

ʚʠʷʚʣʝʥʦ ʧʨʦʙʣʝʤʫ ʥʝʜʦʩʪʘʪʥʽʭ ʦʙʩʷʛʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʦʙʣʝ-

ʥʦʛʦ ʧʘʧʝʨʫ; 

ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʩʦʮʽ-

ʘʣʴʥʦʾ ʥʦʨʤʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʘʧʝʨʫ ʚʧʣʠʚʘʻ ʥʠʟʴʢʘ 

ʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʽʛʨʘʬʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʟ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʘʧʝʨʫ;  

ʽʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʩʬʦʨʤʦʚʘʥʦ ʤʥʦ-

ʞʠʥʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʟʘʭʦʜʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʪʦʨʛʦʚʝʣʴʥʠʭ ʪʦʯʦʢ (ʤʘʛʘʟʠʥʽʚ); 

ʧʦʙʫʜʦʚʘʥʦ ʟʘʜʘʯʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽʟ ʚʠʙʦʨʫ ʩʧʦʩʦʙʫ ʽʥʬʦʨʤʫ-

ʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʫ ʤʘʛʘʟʠʥʽ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʽʾ; 

ʚʠʟʥʘʯʝʥʦ ʩʧʦʩʽʙ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ, ʷʢʠʡ ʻ ʥʘʡʢʨʘʱʠʤ  

ʟʘ ʤʥʦʞʠʥʦʶ ʢʨʠʪʝʨʽʾʚ. 

 

ɺʠʩʥʦʚʢʠ 
 

1. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʢʦʥʮʝʧʮʽʾ ʂʉɺ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʷʢ ʪʝʦʨʝʪʠʯʥʦʾ ʦʩʥʦʚʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʦʮʽ-

ʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʛʘʣʫʟʽ ʧʦʣʽʛʨʘʬʽʾ. ɿʘʩʪʦ-

ʩʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʂʉɺ ʜʦʟʚʦʣʷʻ: ʘ) ʩʪʘʚʠʪʠ ʧʝʨʝʜ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʟʘʚ-

ʜʘʥʥʷ, ʟʛʽʜʥʦ ʟ ʘʢʪʫʘʣʴʥʠʤʠ ʪʝʤʘʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; 

ʙ) ʦʮʽʥʶʚʘʪʠ ʨʽʚʝʥʴ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʦʨʽʚʥʷʥʦ 

ʟ ʥʦʨʤʘʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; ʚ) ʚʠʷʚʣʷʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʙʣʝʤʠ 

ʚ ʩʦʮʽʘʣʴʥʦʤʫ ʘʩʧʝʢʪʽ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ; ʛ) ʨʦʟʚô̫ʟʫʚʘʪʠ ʚʠʷʚʣʝʥʽ 

ʧʨʦʙʣʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢ ʽ ʧʨʘʢʪʠʢ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

2. ʅʘ ʦʩʥʦʚʽ ʟʜʽʡʩʥʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʧʨʘʢʪʠʢʠ ʩʦʮʽʘʣʴ-

ʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʟô̫ʩʦʚʘʥʦ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʶ ʂʉɺ ʥʘ ʚʽʪ-

ʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʘʚʘʞʘʶʪʴ ʪʘʢʽ ʧʝʨʝʰʢʦʜʠ, ʷʢ:   

ʬʽʥʘʥʩʦʚʽ ʪʨʫʜʥʦʱʽ; 

ʥʝʜʦʣʽʢʠ ʚ ʫʧʨʘʚʣʽʥʥʽ ʩʬʝʨʦʶ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; 

ʥʠʟʴʢʘ ʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʘʢʪʠʚʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʘʩ-

ʧʝʢʪʽ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 
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3. ɺʠʷʚʣʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʞʝʨʝʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʚʜʘʥʴ ʽ ʥʦʨʤ 

ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʧʦʣʽʛʨʘʬʽʾ. 

4. ɺʠʷʚʣʝʥʦ ʥʘʧʨʷʤʠ ʟʘʚʜʘʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ 

ʧʦʣʽʛʨʘʬʽʾ. ɼʦ ʮʠʭ ʥʘʧʨʷʤʽʚ ʥʘʣʝʞʠʪʴ, ʟʦʢʨʝʤʘ: 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʪʝʭʥʦʣʦʛʽʡ; 

ʝʢʦʥʦʤʽʷ ʨʝʩʫʨʩʽʚ; 

ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

5. ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ 

ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʘʩʧʝʢʪʽ ʩʦʮʽ-

ʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʻ ʘʥʢʝʪʫʚʘʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʆʩʥʦʚʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʪʘʢʽ: ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʽʥʪʫʾʪʠʚʥʦʩʪʽ 

ʪʘ ʩʫʙô̒ʢʪʠʚʥʦʩʪʽ; ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʤʠʣʦʢ ʝʢʩʧʝʨʪʽʚ, ʫʥʘʩʣʽʜʦʢ ʩʢʣʘʜ-

ʥʦʩʪʽ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ (ʟʘʧʠʪʘʥʴ); ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʫʟʘʛʘʣʴʥʝʥʥʷ; 

ʥʝʜʦʩʪʘʪʥʷ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ. 

6. ʉʬʦʨʤʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʽʰʝʥʴ ʽʟ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽ-

ʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʛʽʜʥʦ ʽʟ ʮ-̔

ʻʶ ʤʝʪʦʜʠʢʦʶ, ʥʘ ʝʪʘʧʽ ʦʮʽʥʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʠʬʽʢʦʚʘʥʝ ʜʝʨʝʚʦ ʮʽʣʝʡ, ʷʢʝ ʜʦʟʚʦ-

ʣʷʻ ʚʨʘʭʫʚʘʪʠ ʪʘʢʝ: ʥʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ 

ʮʠʭ ʥʦʨʤ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ; ʟʦʚʥʽʰʥʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠ-

ʻʤʩʪʚʘ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʥʦʨʤ. ʇʝʨʝʚʘʛʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ  

ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʜʦʟʚʦʣʷʻ 

ʚʨʘʭʫʚʘʪʠ: 

ʘ) ʽʻʨʘʨʭʽʶ ʟʘʚʜʘʥʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʩʬʝʨʽ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʦʩʪʽ ʪʘ ʚʽʜʥʦʩʥʫ ʚʘʞʣʠʚʽʩʪʴ ʢʦʞʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ 

ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʫ ʦʮʽʥʢʫ ʉɺɼʇ, ʘʣʝ ʡ ʦʮʽʥʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʦʢʨʝʤʠʤʠ 

ʥʘʧʨʷʤʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ɼʝʪʘ-

ʣʽʟʘʮʽʷ ʟʘʚʜʘʥʴ ʜʦʟʚʦʣʷʻ ʫʨʘʭʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʢʦʥʢʨʝʪʥʠʭ ʛʘʣʫʟʝʡ ʽ ʦʢʨʝ-

ʤʠʭ ʧʽʜʧʨʠʻʤʩʪʚ; 

ʙ) ʝʢʩʧʝʨʪʥʽ ʦʮʽʥʢʠ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ʋʨʘʭʫʚʘʥʥʷ 

ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʷʪʠ ʩʦʮʽʘʣʴʥʽ ʨʝʟʫʣʴ-

ʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʘʢʪʫʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʷʢʽ ʩʦʮʽʫʤ ʩʪʘʚʠʪʴ 

ʜʦ ʙʽʟʥʝʩʫ; 
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ʚ) ʝʢʩʧʝʨʪʥʽ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ 

ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʥʘʷʚʥʠʭ ʦʙʤʝʞʝʥʴ, ʱʦ ʥʘʢʣʘʜʘʶʪʴ 

ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʋʨʘʭʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ 

ʚʠʢʦʥʘʥʥʷ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʨʘʚʠʣʴ-

ʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʮʽʣʝʡ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʠʷʚʣʝʥʥʷ 

ʦʙʤʝʞʝʥʴ, ʱʦ ʥʘʢʣʘʜʘʶʪʴ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʜʦʟʚʦʣʷʻ ʩʪʘʚʠʪʠ 

ʮʽʣʽ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʮʠʭ ʦʙʤʝʞʝʥʴ (ʟʦʢʨʝʤʘ, ʧʣʘʥʫʚʘʪʠ ʚʧʣʠʚʠ ʥʘ ʩʪʝʡʢ-

ʭʦʣʜʝʨʽʚ, ʨʽʰʝʥʥʷ ʷʢʠʭ ʦʙʤʝʞʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʚʠʢʦ-

ʥʘʥʥʷ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ);  

ʛ) ʦʙô̒ʢʪʠʚʥʽ ʜʘʥʽ ʱʦʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʠʢʦ-

ʨʠʩʪʘʥʥʷ ʦʙô̒ʢʪʠʚʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʩʫʙô̒ʢʪʠʚʥʦʩʪʽ ʚʠ-

ʟʥʘʯʝʥʦʾ ʦʮʽʥʢʠ ʉɺɼʇ. 

7. ɿʘʧʨʦʧʦʥʦʚʘʥʫ ʤʝʪʦʜʠʢʫ ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʘʥʘʣʽʟʫ ʝʢʦʣʦʛʽʯʥʠʭ 

ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʗʢ ʧʨʠʢʣʘʜ 

ʟʦʚʥʽʰʥʽʭ ʦʙʤʝʞʝʥʴ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʝʢʦ-

ʣʦʛʽʯʥʠʭ ʥʦʨʤ ʨʦʟʛʣʷʥʫʪʦ ʦʙʤʝʞʝʥʥʷ, ʚʠʢʣʠʢʘʥʽ ʥʝʜʦʩʪʘʪʥʴʦʶ ʽʥʬʦʨ-

ʤʦʚʘʥʽʩʪʶ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ ʝʢʦʣʦʛʽʯʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʦʣʽʛʨʘʬʽʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. ɼʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʨʽʰʝʥʴ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʮʠʭ ʦʙʤʝʞʝʥʴ 

ʩʬʦʨʤʦʚʘʥʦ ʪʘ ʨʦʟʚô̫ʟʘʥʦ ʟʘʜʘʯʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽʟ ʚʠʙʦʨʫ ʩʧʦʩʦʙʫ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʫ ʤʘʛʘʟʠʥʽ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦ-

ʜʫʢʮʽʾ. 
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ʈʦʟʜʽʣ 5. 

ʈʦʟʨʦʙʣʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʦʧʝʨʘʪʠʚʥʦʾ ʧʦʣʽʛʨʘʬʽʾ 

 

5.1. ʉʫʪʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʫ Web-to-Print 

ʫ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʥʷʭ ʪʘ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

 

ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʧʦʣʽʛʨʘʬʽʯ-

ʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʝʜʝ ʜʦ ʧʦʷʚʠ ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛ ʜʦ ʧʨʦʮʝʩʫ ʟʘʙʝʟʧʝʯʝʥ-

ʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɼʫʞʝ ʩʢʣʘʜʥʠʤ ʧʠʪʘʥʥʷʤ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʧʽʜʪʨʠʤʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʟʘʤʦʚʥʠʢʦʤ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʘ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ 

ʨʦʟʚʠʪʢʫ ʤʦʞʣʠʚʦʩʪʝʡ ʤʝʨʝʞʽ çɯʥʪʝʨʥʝʪè ʚʝʜʫʪʴ ʜʦ ʧʦʪʨʝʙʠ ʫ ʚʠʨʽʰʝʥʥʽ 

ʙʽʣʴʰʦʩʪʽ ʧʨʦʮʝʩʽʚ ʚʟʘʻʤʦʜʽʾ ʩʘʤʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʾ ʟʘʩʦʙʽʚ. ʎʝ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʦʚʥʠʢʫ ʟʜʽʡʩʥʠʪʠ ʦʬʦʨʤʣʝʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʟʘʤʦʚʣʝʥʴ 

ʙʝʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʧʦʣʽʛʨʘʬʽʯʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ,  

ʘ ʧʽʜʧʨʠʻʤʩʪʚʫ ï ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʤʦʚʥʠʢʘ  

ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʪʠʚʽʟʘʮʽʾ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ʟʢʫ, ʫʙʫʜʦʚʘʥʦʛʦ ʚ ʧʨʦʛʨʘʤʥʽ 

ʧʨʦʜʫʢʪʠ, ʩʠʩʪʝʤʠ ʪʘ ʟʘʩʪʦʩʫʥʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦ-

ʮʝʩʽʚ ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʧʨʠʡʤʘʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʟʘʤʦʚʣʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʧʽʜʪʨʠʤʘʥʥʷ ʦʥʣʘʡʥ-ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʫʙô̒ʢʪʘʤʠ. ʅʘʡʯʘʩʪʽʰʝ ʪʘʢʽ ʟʘʤʦʚʣʝʥ-

ʥʷ, ʱʦ ʦʬʦʨʤʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʤʝʨʝʞʽ çɯʥʪʝʨʥʝʪè, ʩʪʦʩʫʶʪ-ɹ

ʩʷ ʧʨʦʜʫʢʮʽʾ ʦʧʝʨʘʪʠʚʥʦʾ ʧʦʣʽʛʨʘʬʽʾ (ʚʽʟʠʪʽʚʦʢ, ʣʠʩʪʽʚʦʢ, ʙʫʢʣʝʪʽʚ ʪʦʱʦ), 

ʚʘʨʪʽʩʪʴ ʷʢʦʾ ʤʦʞʥʘ ʣʝʛʢʦ ʨʦʟʨʘʭʫʚʘʪʠ, ʟʥʘʶʯʠ ʪʠʨʘʞ, ʨʦʟʤʽʨʠ ʡ ʤʘʪʝ-

ʨʽʘʣʠ, ʽʟ ʷʢʠʭ ʙʫʜʫʪʴ ʚʠʛʦʪʦʚʣʷʪʠ ʧʨʦʜʫʢʮʽʶ.  

ʆʜʥʘʢ ʥʘʷʚʥʽ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ ʚ ʮʽʡ ʩʬʝʨʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʥʝ ʥʘ-

ʜʘʶʪʴ ʷʢʽʩʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ʟʢʫ ʟʘʤʦʚ-

ʥʠʢʘ ʟ ʧʦʣʽʛʨʘʬʽʯʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʽʥʪʝʛʨʘʮʽʾ ʡʦʛʦ ʚ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥ-

ʥʷ ʤʘʢʝʪʘ ʟʘʤʦʚʣʝʥʥʷ ʦʥʣʘʡʥ (ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʩʘʤʦʩʪʽʡʥʦʛʦ ʩʪʚʦʨʝʥʥʷ 

ʤʘʢʝʪʘ, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʟ ʡʦʛʦ ʧʘʨʘʤʝʪʨʘʤʠ, ʨʝʜʘʛʫʚʘʥʥʷ ʨʘʥʽʰʝ 

ʩʪʚʦʨʝʥʠʭ ʤʘʢʝʪʽʚ, ʟʘʣʫʯʝʥʥʷ ʜʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʤʘʢʝʪʘ ʩʧʝʮʽʘʣʽʩʪʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʬʘʭʽʚʮʷ-ʬʨʠʣʘʥʩʝʨʘ), ʽʥʬʦʨʤʘʮʽʾ ʟʘʤʦʚʥʠʢʦʚʽ ʧʨʦ 

ʩʪʘʥ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ, ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʘʨʽʘʥʪʠ ʦʧʣʘʪʠ ʪʘ ʜʦʩʪʘʚ-

ʣʥ̫ʥʷ ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʽʥ. ɿ ʽʥʰʦʛʦ ï ʪʽ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ ʥʘʚʝʜʝʥʽ 

ʨʘʥʽʰʝ ʤʦʞʣʠʚʦʩʪʽ (ʩʠʩʪʝʤʠ ʢʣʘʩʫ Web-to-Print), ʻ ʜʫʞʝ ʜʦʨʦʛʠʤʠ,  
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ʱʦ ʯʘʩʪʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʾʭʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʣʠʤʠ ʪʘ ʩʝʨʝʜʥʽʤʠ ʧʦʣʽ-

ʛʨʘʬʽʯʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. ʉʘʤʝ ʪʦʤʫ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤ-

ʥʦʛʦ ʨʽʰʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʴ 

ʦʧʝʨʘʪʠʚʥʦʾ ʧʦʣʽʛʨʘʬʽʾ, ʱʦ ʨʝʘʣʽʟʫʻ ʥʘʚʝʜʝʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʪʘ ʩʚʦʻʯʘʩʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʎʝ ʚʠʟʥʘʯʠʣʦ ʤʝʪʫ ʨʦʟʜʽʣʫ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʜʦ-

ʩʣʽʜʞʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʦʧʝʨʘʪʠʚʥʦʾ ʧʦʣʽʛʨʘʬʽʾ. 

ʆʢʨʝʤʦʶ ʢʘʪʝʛʦʨʽʻʶ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, 

ʱʦ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʡʥʷʪʠ ʧʦʣʽʛʨʘʬʽʯʥʽ ʟʘʤʦʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʘʩʦʙʽʚ ʤʝʨʝʞʽ çɯʥʪʝʨʥʝʪè ʻ ʩʠʩʪʝʤʠ, ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʽʟʘʮʽʾ  

ʧʨʠʥʮʠʧʫ Web-to-Print (ʘʙʦ Web2Print). ʁʦʛʦ ʩʫʪʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ,  

ʱʦ ʧʦʣʽʛʨʘʬʽʯʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʨʠʡʤʘʻ ʟʘʤʦʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʟʘʻ-

ʤʦʜʽʾ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʯʝʨʝʟ ʩʘʡʪ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʨʫʢʘʨʥʽ. ɺʦʜʥʦʯʘʩ ʚʘʞ-

ʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʧʽʜʪʨʠʤʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ  

ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʯʝʨʝʟ ʥ̔ʪʝʨʥʝʪ, ʫ ʧʨʦʮʝʩʽ ʷʢʦʾ ʟʘʤʦʚʥʠʢ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ, 

ʢʦʨʠʛʫʚʘʪʠ (ʝʢʩʧʝʨʠʤʝʥʪʫʶʯʠ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʤʘʢʝʪʘ), ʟʘʪʚʝʨʜʞʫʚʘʪʠ 

ʤʘʢʝʪʠ ʪʘ ʥʘʜʘʚʘʪʠ ʾʭ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʫ [1; 4; 

29; 41]. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʽ ʩʠʩʪʝʤ, ʧʦʙʫʜʦʚʘʥʠʭ  

ʥʘ ʦʩʥʦʚʽ Web-to-Print, ʻ ʧʽʜʪʨʠʤʘʥʥʷ ʨʦʙʦʪʠ ʟ ʤʘʢʝʪʦʤ ʥʘ ʝʪʘʧʽ ʜʦʜʨʫ-

ʢʘʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ [13; 14; 30]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦ-

ʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʣʽʛʨʘʬʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʯʝʨʝʟ ʤʝʨʝʞʫ çɯʥʪʝʨʥʝʪè, ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʽ ʩʧʨʦʩʪʠʪʠ 

ʩʘʤ ʧʨʦʮʝʩ ʧʨʠʡʤʘʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʟʘʤʦʚʣʝʥʴ. 

ʅʘ ʦʩʥʦʚʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʫ Web-to-Print (ʱʝ ʥʘʟʠʚʘʶʪʴ ʪʘʢ ʦʜʥʦ-

ʡʤʝʥʥʫ ʪʝʭʥʦʣʦʛʽʶ) ʟʘʤʦʚʣʷʶʪʴ, ʧʝʨʝʚʘʞʥʦ, ʪʠʧʦʚʫ ʧʨʦʜʫʢʮʽʶ ʦʧʝʨʘʪʠʚ-

ʥʦʾ ʧʦʣʽʛʨʘʬʽʾ: ʚʽʟʠʪʽʚʢʠ, ʢʦʥʚʝʨʪʠ, ʣʠʩʪʽʚʢʠ, ʙʫʢʣʝʪʠ ʪʦʱʦ. ʊʘʢʦʞ ʯʝʨʝʟ 

ʽʥʪʝʨʥʝʪ ʟʘ ʧʨʠʥʮʠʧʦʤ Web-to-Print ʤʦʞʥʘ ʟʘʤʦʚʣʷʪʠ ʭʝʥʛʝʨʠ, ʧʦʰʪʽʚʢʠ, 

ʧʨʦʜʫʢʮʽʶ ʰʠʨʦʢʦʬʦʨʤʘʪʥʦʛʦ ʜʨʫʢʫʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʨʦʣʣʘʧʠ, ʰʪʝʥʜʝ-

ʨʠ ʪʦʱʦ), ʨʦʙʠʪʠ ʟʘʤʦʚʣʝʥʥʷ ʨʝʢʣʘʤʥʦ-ʩʫʚʝʥʽʨʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʥʘʧʨʠʢʣʘʜ, 

ʬʣʝʰʦʢ, ʟʘʧʘʣʴʥʠʯʦʢ ʪʦʱʦ) ʘʙʦ ʟʘʤʦʚʣʷʪʠ ʜʨʫʢʫʚʘʥʥʷ ʥʘ ʦʜʷʟʽ (ʥʘʧʨʠ-

ʢʣʘʜ, ʥʘ ʬʫʪʙʦʣʮʽ, ʙʣʘʡʟʝʨʽ ʪʦʱʦ). ʗʢ ʟʘʟʥʘʯʝʥʦ ʚ ʧʨʘʮʽ [41]: çʆʢʨʝʤʽ 

ʜʨʫʢʘʨʥʽ ʟʘ ʧʨʠʥʮʠʧʦʤ Web-to-Print ʟʘʣʫʯʘʶʪʴ ʟʘʤʦʚʣʝʥʥʷ ʡ ʥʘ ʚʠʛʦ-

ʪʦʚʣʝʥʥʷ ʙʘʛʘʪʦʩʪʦʨʽʥʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ çʩʢʣʘʜʘʻʪʴʩʷè ʟ çʜʝʪʘʣʝʡè 

ʧʨʦʜʫʢʪʽʚ ʘʢʮʠʜʝʥʪʥʦʛʦ ʜʨʫʢʫʚʘʥʥʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʙʨʦʰʫʨʘ ʥʘ ʩʢʦʙʫ 

ʬʦʨʤʘʪʫ ɸ5 ï ʮʝ çʧʦʭʽʜʥʠʡè ʧʨʦʜʫʢʪ ʚʽʜ ʣʠʩʪʽʚʢʠ ʬʦʨʤʘʪʫ ɸ4. ʉʝʨʚʽʩʠ 

https://www.wiki.uk-ua.nina.az/%D0%92%D1%96%D0%B7%D0%B8%D1%82%D1%96%D0%B2%D0%BA%D0%B0.html
https://www.wiki.uk-ua.nina.az/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%82.html
https://www.wiki.uk-ua.nina.az/%D0%9B%D0%B8%D1%81%D1%82%D1%96%D0%B2%D0%BA%D0%B0.html
https://www.wiki.uk-ua.nina.az/%D0%91%D1%83%D0%BA%D0%BB%D0%B5%D1%82.html
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Web-to-Print ʧʨʘʮʶʶʪʴ ʟʘ ʩʭʝʤʘʤʠ ɺ2ʉ/ɺ2ɺ. ʇʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʫ 

Web-to-Print ʫ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʥʷʭ ʽ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʥʘʡʯʘʩʪʽʰʝ 

ʥʘʜʘʥʦ ʪʘʢʠʡ ʬʫʥʢʮʽʦʥʘʣ [29]: 

1) ʬʽʢʩʦʚʘʥʠʡ ʥʘʙʽʨ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽʟ ʧʝʚʥʠʤʠ ʮʽʥʘʤʠ  

ʪʘ ʥʝʚʝʣʠʢʠʤʠ ʚʘʨʽʘʮʽʷʤʠ (ʥʘʧʨʠʢʣʘʜ, ʚʽʟʠʪʽʚʢʠ ʦʜʥʦ- ʪʘ ʜʚʦʩʪʦʨʦʥʥʽ,  

ʽʟ ʣʘʤʽʥʫʚʘʥʥʷʤ ʘʙʦ ʙʝʟ ʥʴʦʛʦ); 

2) ʥʘʙʽʨ ʰʘʙʣʦʥʽʚ ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʚʚʝʜʝʥʥʷ ʩʚʦʾʭ ʜʘʥʠʭ; 

3) ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʨʝʜʘʢʪʦʨ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʤʘʢʝʪʽʚ ʦʥʣʘʡʥ 

(ʚʦʜʥʦʯʘʩ ʧʽʜ ʯʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ ʤʘʢʝʪʘ ʟʘʤʦʚʥʠʢʫ ʥʘ ʚʠʙʽʨ ʤʦʞʫʪʴ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʫ ʘʙʦ ʨʫʯʥʫ ʧʝʨʝʚʽʨʢʫ ʤʘʢʝʪʘ); 

4) ʩʠʩʪʝʤʫ ʦʧʣʘʪʠ ʙʘʥʢʽʚʩʴʢʠʤʠ ʢʘʨʪʘʤʠ; 

5) ʩʠʩʪʝʤʫ ʩʪʝʞʝʥʥʷ ʟʘ ʚʠʢʦʥʘʥʥʷʤ ʟʘʤʦʚʣʝʥʥʷ. 

ɿʘʟʚʠʯʘʡ ʧʽʜ ʯʘʩ ʧʨʠʡʤʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʥʷ ʟʘ ʧʨʠʥ-

ʮʠʧʦʤ Web-to-Print ʟʘʤʦʚʥʠʢʫ ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʚʠʨʽʙ, ʫʢʘʟʘʪʠ ʪʝʨʤʽʥ 

ʚʠʛʦʪʦʚʣʝʥʥʷ, ʚʠʙʨʘʪʠ ʪʠʧ ʧʦʢʨʠʪʪʷ, ʧʘʧʝʨʫ ʪʘ ʽʥ., ʦʧʣʘʪʠʪʠ ʟʘʤʦʚʣʝʥʥʷ 

ʪʘ ʚʢʘʟʘʪʠ ʩʧʦʩʽʙ ʜʦʩʪʘʚʣʝʥʥʷ ʡ ʘʜʨʝʩʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʨʝʜʘʢʪʦʨʽʚ, 

ʷʢ çʢʦʥʩʪʨʫʢʪʦʨè ʚʽʟʠʪʽʚʦʢ, ʬʣʘʻʨʽʚ ʪʘ ʽʥʰʦʾ ʧʨʦʜʫʢʮʽʾ, ʟʘʤʦʚʥʠʢ ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʠʪʠ ʤʘʢʝʪ.  

ɿʘʚʜʷʢʠ ʨʝʘʣʽʟʘʮʽʾ Web-to-Print ʫ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʥʷʭ ʽ ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ [1; 4; 13 ï 16; 30]: 

1) ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ  

ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʙʝʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʟʘʤʦʚʥʠʢʘ ʥʘ ʧʽʜʧʨʠ-

ʻʤʩʪʚʽ; 

2) ʥʘʜʘʪʠ ʢʘʪʘʣʦʛ ʰʘʙʣʦʥʽʚ ʧʨʦʜʫʢʮʽʾ; 

3) ʩʪʚʦʨʠʪʠ ʤʘʢʝʪ ʧʨʦʜʫʢʮʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʘʡʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

(ʪʦʙʪʦ, ʩʪʚʦʨʠʪʠ ʤʘʢʝʪ ʦʥʣʘʡʥ) ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʢʦʤʧôʁʪʝʨʽ ʜʦʜʘʪ-

ʢʦʚʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ; 

4) ʟʘʣʫʯʠʪʠ ʜʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʤʘʢʝʪʘ ʩʧʝʮʽʘʣʽʩʪʘ (ʥʘʧʨʠʢʣʘʜ, 

ʜʠʟʘʡʥʝʨʘ); 

5) ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʰʠʨʝʥʠʭ ʬʦʨʤʘʪʽʚ ʬʘʡʣʽʚ ʪʘ ʽʥʪʝ-

ʛʨʘʮʽʶ ʽʟ ʧʨʦʛʨʘʤʘʤʠ ʦʧʨʘʮʶʚʘʥʥʷ ʪʝʢʩʪʦʚʦʾ ʪʘ ʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

6) ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʨʝʜʘʛʫʚʘʥʥʷ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʠʭ ʤʘʢʝʪʽʚ (ʧʽʜ 

ʯʘʩ ʧʦʚʪʦʨʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ); 

7) ʧʦʣʽʧʰʠʪʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘʤʦʚʥʠʢʽʚ, ʟʘʚʜʷʢʠ ʜʦʜʘʚʘʥʥ ʁʤʦʞ-

ʣʠʚʦʩʪʽ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ʟʢʫ ʟ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʡʦʛʦ ʚʽʜʜʽʣʘʤʠ (ʽʟ ʤʝʪʦʶ 

ʫʪʦʯʥʝʥʥʷ, ʜʦʧʦʚʥʝʥʥʷ ʘʙʦ ʢʦʨʠʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʘʤʦʚʣʝʥʥʷ, ʤʘʢʝʪʘ 
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ʟʘʤʦʚʣʝʥʥʷ, ʥʘʜʘʥʥʷ ʟʘʤʦʚʥʠʢʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʛʦʪʦʚʥʦʩʪʽ ʟʘʤʦʚ-

ʣʝʥʥʷ); 

8) ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʩʢʣʘʜʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʚʘʨʪʦʩʪʽ ʟʘʤʦʚʣʝʥʥʷ ʥʘ ʧʦʣʽʛʨʘʬʽʯʥʫ ʧʨʦʜʫʢʮʽʶ ʪʘ ʧʽʜʩʫʤʢʦʚʫ ʢʘʣʴʢʫ-

ʣʷʮʽʶ; 

9) ʟʜʽʡʩʥʠʪʠ ʽʥʪʝʛʨʘʮʽʶ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ 

ʧʦʣʽʛʨʘʬʽʯʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ; 

10) ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʦʚʠʡ ʢʘʥʘʣ ʟʙʫʪʫ ʚʠʢʦʥʫʚʘʥʠʭ ʧʦʩʣʫʛ; 

11) ʫʢʨʽʧʠʪʠ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʟ ʢʦʤʧʘʥʽʷʤʠ-ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʤʘʪʝ-

ʨʽʘʣʽʚ, ʧʘʧʝʨʫ ʪʘ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʦʱʦ; 

12) ʫʩʪʘʥʦʚʠʪʠ ʪʽʩʥʽ ʚʟʘʻʤʦʟʚô̫ʟʢʠ ʽʟ ʩʫʙʧʽʜʨʷʜʥʠʢʘʤʠ ʪʘ ʮʝʥʪʨʘʤʠ 

ʩʝʨʚʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ; 

13) ʜʽʩʪʘʪʠ ʦʧʝʨʘʪʠʚʥʫ ʟʚʽʪʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ 

ʪʦʱʦ. 

ɯʟ ʧʦʟʠʮʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ, 

ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ Web-to-Print, ʾʭ ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: 

1. ɺʣʘʩʥʽ ʜʣʷ ʧʝʚʥʦʛʦ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʦʜʥʦʯʘʩ  

ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʻ ʫ ʚʣʘʩʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʤʽʩʪʠʪʴʩʷ ʥʘ ʦʨʝʥʜʦʚʘʥʦʤʫ 

ʭʦʩʪʠʥʛʫ ʪʘ ʩʝʨʚʝʨʽ. ɯʥʦʜʽ ʪʘʢʽ Web-to-Print-ʨʽʰʝʥʥʷ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠ-

ʥʦ ʁʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, 

ʱʦ ʦʭʦʧʣʶʶʪʴ ʧʨʦʛʨʘʤʫ ʢʝʨʫʚʘʥʥʷ ʢʣʽʻʥʪʩʴʢʦʶ ʙʘʟʦʶ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ 

ʢʦʥʪʨʦʣʶ ʚʩʽʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ (ʪʦʙʪʦ, ʢʘʜʨʦʚʠʭ, ʬʽʥʘʥ-

ʩʦʚʠʭ, ʫʧʨʘʚʣʽʥʩʴʢʠʭ, ʩʢʣʘʜʩʴʢʠʭ ʪʘ ʽʥ.); 

2. ʇʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʨʽʰʝʥʴ ʩʪʦʨʦʥʥʽʭ IT-ʢʦʤʧʘʥʽʡ, ʷʢʽ ʥʘʜʘʶʪʴ 

ʮʽ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ ʚ ʦʨʝʥʜʫ ʟʘ ʧʨʠʥʮʠʧʦʤ çʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢ ʧʦʩʣʫʛʘè Software as a Service (SaaS). ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʚʣʘʩʥʠʢʦʤ ʧʨʦ-

ʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ ʪʘ ʩʠʩʪʝʤʠ ʻ IT-ʢʦʤʧʘʥʽʷ, ʱʦ ʥʘʜʘʻ ʢʣʽʻʥʪʘʤ ʽʥʪʝʛʨʘʮʽʶ 

ʽʟ ʧʣʘʪʽʞʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʫ ʷʢʠʭ ʫ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʜʨʫʢʘ-

ʨʝʥʴ ʻ ʩʚʦʾ ʘʢʘʫʥʪʠ. ɻʨʦʰʽ ʚʽʜ ʟʘʤʦʚʥʠʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʜʭʦʜʷʪʴ ʧʽʜ-

ʧʨʠʻʤʩʪʚʫ ʘʙʦ ʜʨʫʢʘʨʥʽ, ʘ ʚʦʥʠ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʧʝʨʝʨʘʭʦʚʫʶʪʴ IT-ʢʦʤʧʘ-

ʥʽʾ ʬʽʢʩʦʚʘʥʽ ʦʨʝʥʜʥʽ ʧʣʘʪʝʞʽ ʪʘ ʦʙʫʤʦʚʣʝʥʠʡ ʚʽʜʩʦʪʦʢ ʟʘ ʚʠʢʦʥʘʥʥʷ ʧʦʣʽ-

ʛʨʘʬʽʯʥʠʭ ʟʘʤʦʚʣʝʥʴ. 
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5.2. ʆʛʣʷʜ ʪʘ ʘʥʘʣʽʟ ʥʘʷʚʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ 

ʽ ʩʠʩʪʝʤ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ Web-to-Print 

 

ʋ ʧʨʘʮʽ [32] çɿʚʽʪ ʧʨʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ Web-to-Print ʟʘ ʢʘʪʝʛʦ-

ʨʽʷʤʠ, ʬʦʨʤʘʤʠ, ʧʨʦʜʫʢʪʘʤʠ, ʪʠʧʘʤʠ, ʢʽʥʮʝʚʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʨʝʛʽʦʥʘ-

ʤʠ ï ʛʣʦʙʘʣʴʥʠʡ ʧʨʦʛʥʦʟ ʜʦ 2027 ʨʦʢʫè ʟʘʟʥʘʯʝʥʦ, ʱʦ ʨʠʥʦʢ Web-to-Print 

ʜʦʩʠʪʴ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʧʦʪʫʞʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʘʤ, 

ʷʢ Online Print Solutions, Design n buy, EFI, AmazingPrint, Flexiweb2print, 

Rocket Print Software, Presscentric, Pressero, PrintNow, B2CPrint. ʋ ʩʪʘʪʪʽ 

[38] ʟʘʟʥʘʯʝʥʦ ʷʢ ʥʘʡʢʨʘʱʽ ʨʽʰʝʥʥʷ ʜʣʷ ʚʝʙʜʨʫʢʫʚʘʥʥʷ ʚ ʉʐɸ ʱʝ ʪʘʢʽ 

ʩʠʩʪʝʤʠ, ʷʢ MyPrintCloud, printQ, Pixopa, Vpress, PageFlex ʪʘ ʽʥ. ʎʝ ʛʦʚʦ-

ʨʠʪʴ ʧʨʦ ʟʘʛʘʣʴʥʫ ʧʦʟʠʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ ʫ ʩʚʽʪʽ ʜʦ ʨʦʟʚʠʪʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ Web-to-Print. 

ɿʜʽʡʩʥʝʥʠʡ ʘʥʘʣʽʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ [2; 28; 31; 33], ʷʢʘ 

ʤʽʩʪʠʪʴ ʦʧʠʩ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʽ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʫ ʷʢʠʭ ʨʝʘʣʽʟʦ-

ʚʘʥʦ ʧʨʠʥʮʠʧ Web-to-Print, ʜʦʟʚʦʣʠʚ ʜʦʩʣʽʜʠʪʠ ʾʭʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʋʚʘʛʫ 

ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʪʘʢʠʤ ʩʠʩʪʝʤʘʤ: Online Print Solutions [31; 33], PrintMIS 

[35], PrintNow [29], Pressero [34].  

ʊʘʢ, ʩʠʩʪʝʤʘ Online Print Solutions [31; 33] ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʚʝʙʜʨʫʢʫʚʘʥʥʷ, ʷʢʠʡ ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʢʣʽʻʥʪʘ, 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʤʘʢʝʪʠ ʥʘ ʦʩʥʦʚʽ ʰʘʙʣʦʥʽʚ ʫ ʚʽʢʥʽ ʙʨʘʫʟʝʨʘ, ʧʨʘʮʶ-

ʚʘʪʠ ʟʽ ʟʤʽʥʥʠʤʠ ʜʘʥʠʤʠ, ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʠʡʤʘʥʥʷ, ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʦʧʨʘ-

ʮʶʚʘʥʥʷ ʟʘʤʦʚʣʝʥʴ, ʥʘʜʘʚʘʪʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ  

ʟ ʙʘʛʘʪʦʨʘʟʦʚʠʤ ʩʭʚʘʣʝʥʥʷʤ, ʝʢʩʧʦʨʪʫʚʘʪʠ ʟʚʽʪʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʫ ʬʦʨ-

ʤʘʪʠ pdf, html ʪʦʱʦ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʽʥʪʝʛʨʘʮʽʶ ʽʟ ʧʣʘʪʽʞʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʄʦʜʫʣʽ ʩʠʩʪʝʤʠ ʜʦʧʦʤʘʛʘʶʪʴ ʧʨʦʩʫʚʘʪʠ ʜʨʫʢʘʨʩʴʢʠʡ ʙʽʟʥʝʩ ʽ ʧʨʦʜʘʚʘʪʠ 

ʜʠʟʘʡʥʝʨʩʴʢʽ ʪʘ ʜʨʫʢʘʨʩʴʢʽ ʧʦʩʣʫʛʠ ʦʥʣʘʡʥ.  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʠʩʪʝʤʠ PrintMIS [35], ʪʦ ʮʝʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ 

ʜʦʧʦʤʘʛʘʻ ʟʘʦʱʘʜʠʪʠ ʯʘʩ, ʰʚʠʜʢʦ ʡ ʪʦʯʥʦ ʨʦʟʨʘʭʦʚʫʶʯʠ ʮʽʥʠ ʥʘ ʜʨʫʢʫ-

ʚʘʥʥʷ. ʎʷ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʢʝʨʫʚʘʥʥʷ ʜʨʫʢʫʚʘʥʥʷʤ, ʧʽʜʚʠʱʫʻ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʢʣʽʻʥʪʘ-ʟʘʤʦʚʥʠʢʘ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ, ʱʦ ʚʽʥ ʧʨʦʭʦʜʠʪʴ ʧʽʜ 

ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʦʥʣʘʡʥ-ʟʘʤʦʚʣʝʥʴ ʥʘ ʜʨʫʢʦʚʘʥʫ ʧʨʦʜʫʢʮʽʶ, ʥʘʜʘʻ 

ʰʚʠʜʢʽ ʧʨʦʬʝʩʽʡʥʽ ʧʨʦʧʦʟʠʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʡʩʪʨʘ ʦʮʽʥʶʚʘʥʥʷ ʜʨʫʢʫ-

ʚʘʥʥʷ, ʘ ʪʘʢʦʞ, ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʘʢʫʧʽʚʝʣʴ, ʚʠʩʪʘʚ-

ʣʝʥʥʷ ʨʘʭʫʥʢʽʚ, ʜʦʩʪʘʚʣʥ̫ʥʷ, ʢʦʥʪʨʦʣʶ ʟʘ ʟʘʧʘʩʘʤʠ ʪʦʱʦ.  

ɼʦ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʚʽʜʜʘʣʝʥʦʛʦ 

ʜʨʫʢʫʚʘʥʥʷ ʥʘʣʝʞʠʪʴ ʽ ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ PrintNow [29], ʧʦʙʫʜʦʚʘʥʘ  
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ʥʘ ʦʩʥʦʚʽ ʽʜʝʦʣʦʛʽʾ SaaS. ɰʾ ʥʘʜʘʥʦ ʫ ʬʦʨʤʽ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʧʣʘʪʬʦʨʤʠ 

ʜʣʷ ʜʨʫʢʫʚʘʥʥʷ ʟ ʽʥʪʝʨʥʝʪʫ, ʷʢʘ ʨʦʟʚô̫ʟʫʻ ʧʨʦʙʣʝʤʠ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʛʘʣʫʟʽ, 

ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʟʘʣʫʯʝʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʽʻʥʪʽʚ-ʧʦʢʫʧʮʽʚ ʽ ʧʝʨʝʪʚʦ-

ʨʝʥʥʷ ʦʥʣʘʡʥ-ʧʨʦʜʘʞʽʚ ʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʜʨʫʢʫʚʘʥʥʷ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʚʠʪʨʘʪʠ ʪʘ ʩʧʨʠ-

ʷʶʪʴ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʮʽʣʴʦʚʠʭ ʨʠʥʢʘʭ 

B2C, B2B. 

ʋ ʩʠʩʪʝʤʽ Pressero [34] ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʧʠʪʘʥʥʷʤ ʨʝʘʣʽ-

ʟʘʮʽʾ ʝʣʝʤʝʥʪʫ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ. ʅʘʷʚʥʝ ʜʨʫʢʫʚʘʥʥʷ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ, 

ʦʜʥʘʢ ʟʘʤʘʣʦ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʥʘʜʘʥʥʷ ʟʘʤʦʚʥʠʢʫ ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠ  

ʟ ʤʘʢʝʪʦʤ ʥʘ ʜʦʜʨʫʢʘʨʩʴʢʦʤʫ ʝʪʘʧʽ. ɿʘʛʘʣʦʤ, ʩʠʩʪʝʤʫ Pressero ʻ ʭʤʘʨ-

ʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʦʥʣʘʡʥ-ʚʽʪʨʠʥ B2B ʘʙʦ B2C, ʷʢʝ ʣʝʛʢʦ ʥʘʣʘʰʪʦʚʫʶʪʴ 

ʧʽʜ ʧʦʪʨʝʙʠ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ  ̔ʢʣʽʻʥʪʽʚ. ʇʽʜʪʨʠʤʫʶʪʴ ʦʥʣʘʡʥ-

ʜʠʟʘʡʥ, ʮʽʥʦʫʪʚʦʨʝʥʥʷ, ʧʦʚʪʦʨʥʝ ʟʘʤʦʚʣʝʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʟʘʧʘʩʽʚ, ʽʥʪʝ-

ʛʨʘʮʽʶ ʜʦʩʪʘʚʣʷʥʥʷ ʪʘ ʦʧʣʘʪʫ ʢʨʝʜʠʪʥʦʶ ʢʘʨʪʢʦʶ, ʘ ʪʘʢʦʞ ʘʜʘʧʪʠʚʥʠʡ 

ʜʠʟʘʡʥ ʚʝʙʩʘʡʪʽʚ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ. ʎʶ ʩʠʩʪʝʤʫ ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʚʝʣʠʢʽ 

ʧʦʣʽʛʨʘʬʽʯʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʜʨʫʢʘʨʥʽ ʟ ʨʦʟʧʦʜʽʣʝʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚʠʨʦʙ-

ʥʠʮʪʚʘ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʢʣʘʜʝʥʝ ʨʘʥʽʰʝ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʛʣʷʥʫʪʠʤ 

ʩʠʩʪʝʤʘʤ ʧʨʠʪʘʤʘʥʥʽ ʪʘʢʽ ʟʘʛʘʣʴʥʽ ʥʝʜʦʣʽʢʠ:  

ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʢʣʽʻʥʪʽʚ ʤʽʩʪʷʪʴʩʷ ʫ ʚʣʘʩʥʠʢʘ ʩʝʨʚʽʩʫ ʥʘ ʩʝʨʚʝʨʽ;  

ʟʘʢʨʠʪʽʩʪʴ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʛʥʫʯʢʽʩʪʴ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʽʜ ʟʘʚʜʘʥʥʷ ʪʘ ʧʨʦʮʝʩʠ, ʧʨʠʪʘʤʘʥʥʽ ʧʝʚʥʦʤʫ ʧʦʣʽʛʨʘʬʽʯ-

ʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʫ, ʜʨʫʢʘʨʥʽ; 

ʧʨʠʚô̫ʟʫʚʘʥʥʷ ʜʦ ʧʣʘʪʬʦʨʤʠ; 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʥʘʜʘʥʦʛʦ ʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʘʙʣʦʥʘ (ʡʦʛʦ ʥʝ ʤʦʞʥʘ 

ʙʝʟʢʦʰʪʦʚʥʦ ʟʤʽʥʠʪʠ) ʪʘ ʥʘʜʘʥʦʛʦ ʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ; 

ʩʪʘʪʠʯʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʦʜʫʣʽʚ; 

ʩʢʣʘʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʟ ʥʘʷʚʥʦʶ ʥʘ ʧʦʣʽʛʨʘʬʽʯʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ; 

ʦʙʤʝʞʝʥʥʷ ʚ ʦʪʨʠʤʘʥʥʽ ʧʨʠʙʫʪʢʫ ʚʽʜ ʢʦʥʪʝʢʩʪʥʦʾ ʪʘ ʽʥʰʦʾ ʨʝʢʣʘʤʠ; 

ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʜʣʷ ʤʘʣʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʪʠʧʦʛʨʘʬʽʡ, ʜʨʫʢʘʨʝʥʴ 

(ʥʘʧʨʠʢʣʘʜ, ʷʢ ʫ PrintNow ï ʚʽʜ $245 ʥʘ ʤʽʩʷʮʴ).  

ʎʝ ʻ ʚʘʛʦʤʠʤʠ ʯʠʥʥʠʢʘʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʪʨʝʙʫ  

ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚʤʽʩ-

ʪʦʤ (Content Management System ï CMS) ʽʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ 

ʜʣʷ ʾʾ ʛʥʫʯʢʦʾ ʘʜʘʧʪʘʮʽʾ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʽʜ ʟʘʚʜʘʥʥʷ, ʤʦʞʣʠʚʦʩʪʽ  

ʪʘ ʧʦʪʨʝʙʠ ʧʝʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʨʫʢʘʨʥʽ, ʪʠʧʦʛʨʘʬʽʾ.   
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ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʜʦʩʚʽʜ 

ʚʽʪʯʠʟʥʷʥʠʭ ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤ, ʷʢ-ʦʪ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʤʝʨʝʞʝʚʘ ʪʠʧʦʛʨʘ-

ʬʽʷ çɺʦʣʴʬè [22; 23], ʱʦ ʦʜʥʘ ʟ ʧʝʨʰʠʭ ʦʨʛʘʥʽʟʫʚʘʣʘ ʧʨʠʡʤʘʥʥʷ ʦʥʣʘʡʥ-

ʟʘʤʦʚʣʝʥʴ ʚ ʋʢʨʘʾʥʽ ʯʝʨʝʟ ʤʝʨʝʞʫ ʪʘ ʧʨʘʮʶʻ ʚ ʤʝʞʘʭ çʇʦʣʽʛʨʘʬʽʷ 

ʦʥʣʘʡʥè [21]. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʘʤʦʚʠʪʠ ʧʨʦʜʫʢʮʽʶ ʚ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽ, 

ʘ ʷʢʱʦ ʚ ʥʴʦʛʦ ʥʝʤʘʻ ʤʘʢʝʪʘ, ʟʚʝʨʥʫʪʠʩʷ ʥʘ ʚʢʣʘʜʢʫ çʙʽʨʞʘ ʜʠʟʘʡʥʫè. 

ʎʝ ʻ ʧʝʚʥʦʶ ʧʝʨʝʚʘʛʦʶ, ʩʝʥʩ ʷʢʦʾ ʚ ʪʦʤʫ, ʱʦ ʟʘʤʦʚʥʠʢ ʤʘʻ ʟʤʦʛʫ ʟʘʤʦ-

ʚʠʪʠ ʤʘʢʝʪ, ʟ ʦʛʣʷʜʫ ʥʘ ʩʚʽʡ ʙʶʜʞʝʪ ʪʘ ʚʠʤʦʛʠ. ʆʜʥʘʢ ʜʦʨʝʯʥʦʶ ʙʫʣʘ ʙ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘʤʦʚʥʠʢʫ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʽʟ ʩʠʩʪʝʤʦʶ ʟʨʦʙʠʪʠ 

ʩʚʽʡ ʤʘʢʝʪ, ʚʦʜʥʦʯʘʩ ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʜʽʩʪʘʥʥʷ ʬʘʭʦʚʠʭ ʧʦʨʘʜ ʚʽʜ 

ʧʨʝʜʩʪʘʚʥʠʢʘ ʚʽʜʜʽʣʫ ʜʠʟʘʡʥʫ ʘʙʦ ʪʝʭʥʦʣʦʛʘ ʧʝʨʝʜ ʧʝʨʝʚʽʨʢʦʶ ʤʘʢʝʪʘ.  

ʉʭʝʤʘ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ ʚ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽ çʇʦʣʽʛʨʘʬʽʷ 

ʦʥʣʘʡʥè [21] ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ: ʚʠʙʨʘʪʠ ʪʠʧ ʧʨʦʜʫʢʮʽʾ, ʚʠʜ ʧʘʧʝʨʫ, ʧʦ-

ʢʨʠʪʪʷ, ʩʪʨʦʢ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ, ʟʘʚʘʥʪʘʞʠʪʠ ʤʘʢʝʪ ʪʘ ʧʝʨʝʢʦʥʘ-

ʪʠʩʷ ʫ ʡʦʛʦ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʜʨʫʢʫʚʘʥʥʷ, ʦʧʣʘʪʠʪʠ ʟʘʤʦʚʣʝʥʥʷ. ʋʩʽ ʜʘʥʽ  

ʟʘ ʟʘʤʦʚʣʝʥʥʷʤ (ʬʦʨʤʘʪ ʚʠʨʦʙʫ, ʢʽʣʴʢʽʩʪʴ ʩʪʦʨʽʥ, ʩʪʨʦʢ ʚʠʛʦʪʦʚʣʝʥʥʷ, 

ʪʠʨʘʞ) ʜʣʷ ʢʣʽʻʥʪʘ-ʟʘʤʦʚʥʠʢʘ ʜʫʙʣʶʶʪʴ ʫ ʚʽʢʥʘʭ ʩʘʡʪʫ, ʥʘ ʷʢʠʭ ʚʽʜʦʙʨʘ-

ʞʘʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʧʨʦʜʫʢʮʽʾ (ʚʽʟʠʪʽʚʢʠ, ʬʣʘʻʨʠ, ʣʠʩʪʽʚʢʠ, ʻʚʨʦʢʦʥʚʝʨʪʠ, 

ʭʝʥʛʝʨʠ, ʣʠʩʪʽʚʢʠ ɸ5, ʧʣʘʢʘʪʠ ɸ3, ʧʣʘʩʪʠʢʦʚʽ ʢʘʨʪʢʠ ʪʦʱʦ). 

ɯʥʰʦʶ ʚʽʪʯʠʟʥʷʥʦʶ ʩʠʩʪʝʤʦʶ, ʨʝʘʣʽʟʦʚʘʥʦʶ ʫ ʬʦʨʤʽ ʩʘʡʪʫ, ʻ çɽʢʚʘ-

ʪʦʨʇʨʠʥʪè [18], ʷʢʠʡ ʧʨʦʧʦʥʫʻ ʧʦʩʣʫʛʠ ʧʨʠʡʤʘʥʥʷ ʦʥʣʘʡʥ-ʟʘʤʦʚʣʝʥʥʷ  

ʥʘ ʰʠʨʦʢʦʬʦʨʤʘʪʥʝ ʜʨʫʢʫʚʘʥʥʷ (ʪʦʙʪʦ, ʮʠʬʨʦʚʝ ʙʘʛʘʪʦʙʘʨʚʥʝ ʢʦʣʴʦʨʦ-

ʚʝ ʜʨʫʢʫʚʘʥʥʷ ʥʘ ʨʫʣʦʥʥʠʭ ʤʘʪʝʨʽʘʣʘʭ). ʎʽʢʘʚʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʤʦʞ-

ʣʠʚʽʩʪʶ ʮʽʻʾ ʩʠʩʪʝʤʠ ʻ ʥʘʷʚʥʽʩʪʴ ʫʙʫʜʦʚʘʥʦʛʦ ʦʥʣʘʡʥ-ʬʦʪʦʨʝʜʘʢʪʦʨʘ ʜʣʷ 

ʤʘʢʝʪʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʴʦʛʦ ʟʘʤʦʚʥʠʢ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʩʚʽʡ ʤʘʢʝʪ, ʫʨʘ-

ʭʦʚʫʶʯʠ ʚʠʤʦʛʠ ʪʘ ʚʽʜʝʦʽʥʩʪʨʫʢʮʽʾ ʜʦ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʢʝʪʘ ʜʣʷ 

ʜʨʫʢʫʚʘʥʥʷ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ (ʩʤʘʨʪʬʦʥʘ, ʥʦʫʪʙʫʢʘ). ʎʷ ʤʦʞʣʠʚʽʩʪʴ 

ʥʘʜʘʻ ʟʤʦʛʫ ʟʘʣʫʯʠʪʠ ʟʘʤʦʚʥʠʢʘ ʜʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʤʘʢʝʪʘ. 

ʆʪʞʝ, ʨʦʟʨʦʙʣʶʚʘʥʘ ʚʝʙʙʘʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʜʦʟʚʦʣʷʪʠ ʟʜʽʡ-

ʩʥʠʪʠ ʪʘʢʝ [20; 25; 26]: 

1) ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ ʯʝʨʝʟ ʟʘʧʦʚʥʝʥʥʷ ʪʠʧʽʟʦʚʘʥʠʭ ʬʦʨʤ;  

2) ʩʪʚʦʨʝʥʥʷ ʪʘ/ʘʙʦ ʨʦʙʦʪʫ ʟ ʤʘʢʝʪʦʤ ʚ ʦʥʣʘʡʥ-ʨʝʜʘʢʪʦʨʽ;  

3) ʦʧʝʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʧʨʠʢʨʽʧʣʝʥʥʷ ʜʦ ʥʴʦʛʦ 

ʤʘʢʝʪʘ;  
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4) ʧʽʜʪʨʠʤʘʥʥʷ ʦʥʣʘʡʥ-ʚʟʘʻʤʦʜʽʾ ʟʘʤʦʚʥʠʢʘ ʟ ʬʘʭʽʚʮʷʤʠ ʧʦʣʽʛʨʘ-

ʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ-ʬʨʠʣʘʥʩʝʨʘʤʠ (ʥʘ ʝʪʘʧʽ ʩʪʚʦ-

ʨʝʥʥʷ ʤʘʢʝʪʘ ʟʘʤʦʚʥʠʢʦʤ ʫ ʩʠʩʪʝʤʽ ʟ ʥʫʣʷ / ʟʘ ʰʘʙʣʦʥʦʤ / ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʟʘʡʥʝʨʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʙʽʨʞʽ ʜʠʟʘʡʥʝʨʽʚ; ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʥʝʩʝʥ-

ʥʷ ʟʤʽʥ ʜʦ ʤʘʢʝʪʘ; ʫʪʦʯʥʝʥʥʷ ʟʥʘʯʝʥʴ ʽ ʢʦʨʠʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʘʤʦʚ-

ʣʝʥʥʷ ʪʘ ʽʥ.);  

5) ʨʦʟʨʘʭʫʥʦʢ ʚʘʨʪʦʩʪʽ (ʢʘʣʴʢʫʣʶʚʘʥʥʷ) ʟʘʤʦʚʣʝʥʥʷ;  

6) ʦʧʣʘʪʫ ʟʘʤʦʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ; 

7) ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʘʤʦʚʥʠʢʘ ʧʨʦ ʩʪʘʥ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ;  

8) ʝʢʩʧʦʨʪ ʜʘʥʠʭ ʫ ʨʽʟʥʽ ʬʦʨʤʘʪʠ. 

ʆʜʥʘʢ ʧʝʨʝʜ ʪʠʤ ʷʢ ʚʠʢʦʥʫʚʘʪʠ ʚʣʘʩʥʝ ʨʦʟʨʦʙʣʝʥʥʷ ʫ ʬʦʨʤʽ ʚʝʙ-

ʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʠʪʠ ʘʥʘʣʽʟ ʥʘʷʚʥʠʭ ʤʝʪʦʜʠʢ ʽ ʧʽʜʭʦʜʽʚ 

ʜʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʧʦʜʽʙʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʠʡʤʘʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʟʘʤʦʚʣʝʥʴ. 

ʋ ʤʦʥʦʛʨʘʬʽʾ çʂʦʤʧôʁʪʝʨʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʜʘʚʥʠʯʦ-

ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚè (ʧʽʜʨʦʟʜʽʣ 4.1 çʄʝʪʦʜʠʢʘ ʨʦʟʨʦʙʢʠ ʧʦʣʽʛʨʘ-

ʬʽʯʥʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʘʨʪʦʩʪʽ ʟʘʤʦʚʣʝʥʥʷè ʘʚʪʦʨʽʚ 

ʇʫʰʢʘʨ ʆ. ɯ., ʏʝʨʥʠʭ ʆ. ʉ. [7]) ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ, ʱʦ ʜʦʟʚʦ-

ʣʷʻ ʩʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʫ ʬʦʨʤʽ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ 

ʜʣʷ ʧʨʠʡʤʘʥʥʷ, ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʢʘʣʴʢʫʣʷʮʽʾ ʟʘʤʦʚʣʝʥʴ. 

ɺʘʨʪʦ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʥʝʜʦʣʽʢʠ ʮʽʻʾ ʤʝʪʦʜʠʢʠ: 

1) ʫ ʤʝʪʦʜʠʮʽ ʥʝ ʚʨʘʭʦʚʘʥʦ ʩʧʝʮʠʬʽʢʫ ʧʨʦʜʫʢʮʽʾ ʦʧʝʨʘʪʠʚʥʦʾ 

ʧʦʣʽʛʨʘʬʽʾ (ʾʾ ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʢʥʠʞʢʦʚʦ-ʞʫʨʥʘʣʴʥʽ ʚʠʜʘʥʥʷ); 

2) ʤʝʪʦʜʠʢʫ ʩʢʣʘʜʥʦ ʘʜʘʧʪʫʚʘʪʠ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʱʦ ʨʝʘʣʽʟʫʻ ʦʥʣʘʡʥ-ʚʟʘʻʤʦʜʽʶ ʽʟ ʟʘʤʦʚʥʠʢʦʤ, ʦʩʢʽʣʴʢʠ ʾʾ ʦʨʽʻʥ-

ʪʦʚʘʥʦ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ ʦʬʣʘʡʥ-ʧʨʦʜʫʢʪʫ; 

3) ʫ ʤʝʪʦʜʠʮʽ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ʟʢʫ  

ʽʟ ʟʘʤʦʚʥʠʢʦʤ (ʽʟ ʤʝʪʦʶ ʫʪʦʯʥʝʥʥʷ ʘʙʦ ʤʦʜʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʟʘʤʦʚ-

ʣʝʥʥʷ) ʧʽʩʣʷ ʧʨʦʮʝʩʫ ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ; 

4) ʤʝʪʦʜʠʢʘ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ 

ʢʘʣʴʢʫʣʷʪʦʨʘ (ʨʦʙʦʪʫ ʟ ʥʦʚʠʤʠ ʤʘʢʝʪʘʤʠ, ʰʘʙʣʦʥʘʤʠ ʪʦʱʦ), ʪʦʤʫ ʱʦ ʚ ʦʩ-

ʥʦʚʽ ʨʦʟʨʦʙʣʝʥʥʷ ʮʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʣʝʞʠʪʴ ʟʘʢʨʠʪʠʡ ʚʠʭʽʜʥʠʡ 

ʢʦʜ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʦʥʣʘʡʥ-ʚʟʘʻʤʦʜʽʾ ʽʟ ʟʘʤʦʚʥʠʢʦʤ, ʪʦ ʤʝʪʦʜʠʢʘ ʩʪʚʦ-

ʨʝʥʥʷ ʚʝʙʟʘʩʪʦʩʫʥʢʫ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʙʦʨʫ ʜʠʟʘʡʥ-ʢʦʥʮʝʧʪʫ 

ʝʪʠʢʝʪʢʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʧʦʜʘʥʘ ʘʚʪʦʨʘʤʠ ʫ [12], ʜʦʟʚʦʣʷʻ 
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ʩʪʚʦʨʠʪʠ ʪʘʢʠʡ ʚʝʙʟʘʩʪʦʩʫʥʦʢ, ʱʦ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʫʭʚʘʣʝʥʥʷ ʦʙˇʨʫʥʪʦ-

ʚʘʥʦʛʦ ʨʽʰʝʥʥʷ ʱʦʜʦ ʢʦʤʧʦʥʝʥʪʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʝʪʠʢʝʪʢʠ 

(ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʚʠʢʦʥʘʥʥʷ ʤʘʨʢʝʪʠʥ-

ʛʦʚʠʭ ʟʘʚʜʘʥʴ ʥʘ ʨʠʥʢʫ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʚʝʙʟʘʩʪʦʩʫʥʢʫ ʪʘ ʧʽʜʚʠʱʫʻ ʩʪʫʧʽʥʴ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ  

ʚʠʙʦʨʫ ʜʠʟʘʡʥʫ ʝʪʠʢʝʪʦʢ ʘʣʢʦʛʦʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʄʝʪʦʜʠʢʘ ʜʦʧʦʤʘʛʘʻ 

ʚʠʷʚʠʪʠ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʜʠʟʘʡʥ-ʦʬʦʨʤʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʬʫʥʢʮʽʡ ʝʪʠʢʝʪʢʠ, 

ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʧʨʽʦʨʠʪʝʪʫ ʢʦʞʥʦʛʦ ʟ ʚʠʟʥʘʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʚʠʙʨʘʪʠ 

ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʪʘ ʚʠʷʚʠʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʾʭʥʴʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʽʜ ʯʘʩ 

ʨʝʘʣʽʟʘʮʽʾ ʜʠʟʘʡʥ-ʦʬʦʨʤʣʝʥʥʷ ʝʪʠʢʝʪʢʠ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚ-

ʣʝʥʠʭ ʟʘʚʜʘʥʴ ʚʽʜ ʚʠʨʦʙʥʠʢʘ (ʘ ʩʘʤʝ: ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʪʦʚʘʨʫ ʥʘ ʨʠʥʢʫ, 

ʬʦʨʤʫʚʘʥʥʷ ʣʦʷʣʴʥʦʩʪʽ ʙʨʝʥʜʘ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʘʞʽʚ ʪʘ ʽʥ.). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʧʦʩʘʜʢʦʚʦʾ ʩʪʦʨʽʥʢʠ 

ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʪʘ ʟʤʽʩʪʦʤ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʦʥʣʘʡʥ-ʬʦʨʤʫʚʘʥʥʷ ʜʠʟʘʡʥ-

ʢʦʥʮʝʧʪʫ ʝʪʠʢʝʪʢʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʫ [12] ʤʝʪʦʜʠʢʘ ʩʪʚʦʨʝʥʥʷ ʚʝʙʟʘʩʪʦʩʫʥʢʫ ʜʣʷ ʚʠ-

ʙʦʨʫ ʜʠʟʘʡʥ-ʢʦʥʮʝʧʪʫ ʝʪʠʢʝʪʢʠ ʘʣʢʦʛʦʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘ-

ʢʠʭ ʝʪʘʧʽʚ:  

1) ʚʠʜʽʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʝʪʠʢʝʪʢʠ ʥʘ ʦʩʥʦʚʽ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ 

ʘʥʘʣʽʟʫ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʪʘ ʾʭʥʴʦʛʦ ʛʨʫʧʫʚʘʥʥʷ;  

2) ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʠ ʪʘ ʚʠʜʽʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʢʨʠʪʝʨʽʾʚ ʜʣʷ 

ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʱʦʜʦ ʚʠʙʦʨʫ ʜʦʮʽʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʠʟʘʡʥʫ ʝʪʠʢʝʪʢʠ;  

3) ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʧʨʽʦʨʠʪʝʪʫ ʢʦʞʥʦʾ ʛʨʫʧʠ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʾʭʥʴʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʘ ʩʪʫʧʝʥʷ ʨʝʘʣʽʟʘʮʽʾ ʫ ʚʝʙʟʘʩʪʦʩʫʥʢʫ;  

4) ʚʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦʛʦ ʩʪʠʣʶ ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ ʚʝʙʟʘʩʪʦʩʫʥʢʫ. 

ʇʦʜʘʥʽ ʝʪʘʧʠ ʤʝʪʦʜʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʦʙʠʪʠ ʧʨʦʩʪʠʡ ʪʘ ʝʬʝʢʪʠʚ-

ʥʠʡ ʚʝʙʟʘʩʪʦʩʫʥʦʢ ʜʣʷ ʫʭʚʘʣʝʥʥʷ ʘʨʛʫʤʝʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ ʚʠʙʦʨʫ 

ʜʠʟʘʡʥ-ʢʦʥʮʝʧʪʫ ʝʪʠʢʝʪʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥ-

ʪʘʨʽʶ. ʆʜʥʘʢ ʩʪʚʦʨʝʥʠʡ ʥʘ ʚʠʭʦʜʽ ʚʝʙʟʘʩʪʦʩʫʥʦʢ ʻ ʨʘʜʰʝ ʤʝʨʝʞʝʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ-ʧʦʤʽʯʥʠʢʦʤ ʜʠʟʘʡʥʝʨʘ, ʱʦ ʨʦʟʨʦʙʣʷʻ ʙʨʝʥʜʦʚʘʥʫ ʧʦʣʽʛʨʘ-

ʬʽʯʥʫ ʧʨʦʜʫʢʮʽʶ ʥʘ ʟʘʤʦʚʣʝʥʥʷ, ʪʘ ʥʝ ʧʨʠʟʥʘʯʝʥʠʤ ʜʣʷ ʢʣʽʻʥʪʘ-ʟʘʤʦʚ-

ʥʠʢʘ ʙʝʟ ʜʦʩʚʽʜʫ ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʝʪʘ. ʆʜʥʘʢ ʧʽʜʭʽʜ ʜʦ ʚʠʜʽʣʝʥʥʷ ʢʣʶ-

ʯʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʽ ʢʦʤʧʦʥʝʥʪʽʚ ʻ ʚʘʨʪʠʤ ʫʚʘʛʠ, ʪʘ ʡʦʛʦ ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʽʷʥʠʤʠ ʧʽʜ ʯʘʩ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʩʪʨʫʢʪʫʨʠ 

ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ (ʪʦʙʪʦ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʝʚ-
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ʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʫ Web-to-Print, ʧʦʩʣʽ-

ʜʦʚʥʦʩʪʽ ʪʘ ʩʪʫʧʝʥʷ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʝʣʝʤʝʥʪʽʚ). 

ʇʽʜʭʽʜ, ʚʠʢʣʘʜʝʥʠʡ ʘʚʪʦʨʦʤ [10] ʫ ʬʦʨʤʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʝʪʘʧʽʚ ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ ʜʦʟʚʦʣʷʻ 

ʚʠʙʫʜʫʚʘʪʠ ʣʘʥʮʶʞʦʢ ʜʽʡ (ʦʧʝʨʘʮʽʡ), ʱʦ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʨʦʟʨʦʙʥʠʢʫ  

ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ. ɸʢʮʝʥʪ ʨʦʙʣʷʪʴ ʥʘ ʪʘʢʠʭ ʦʧʝ-

ʨʘʮʽʷʭ:  

1) ʬʦʨʤʘʣʽʟʘʮʽʾ ʦʧʠʩʫ ʟʘʤʦʚʣʝʥʴ (ʚʠʟʥʘʯʘʶʪʴ ʚʠʜ ʧʨʦʜʫʢʮʽʾ ʪʘ ʾʾ ʧʘ-

ʨʘʤʝʪʨʠ); 

2) ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʚʠʟʥʘʯʘʶʪʴ ʚʠʤʦʛʠ 

ʜʦ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʟʘ ʚʠʜʘʤʠ ʟʘʤʦʚʣʝʥʴ); 

3) ʬʦʨʤʫʚʘʥʥʽ ʤʝʪʦʜʫ ʚʠʙʦʨʫ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʣʽʛʨʘ-

ʬʽʯʥʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ (ʧʨʦʧʦʥʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʜʣʷ ʚʠʙʦʨʫ ʜʦʮʽʣʴ-

ʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʦʨʽʻʥʪʦʚʘʥʦʛʦ ʢʘʣʴʢʫ-

ʣʷʪʦʨʘ); 

4) ʥʘʣʘʰʪʫʚʘʥʥʽ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʨʦʛʨʘʤʥʽʡ ʨʝʘʣʽʟʘʮʽʾ 

(ʥʘʜʘʶʪʴ ʦʧʠʩ ʫʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙ-

ʣʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʬʦʨʤ ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʟʘʤʦʚʣʝʥʥʷʤʠ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷʤ 

ʟʚô̫ʟʢʫ, ʘ ʪʘʢʦʞ ʚʝʜʫʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʩʢʨʠʧʪʽʚ ʜʣʷ ʦʧʣʘʪʠ ʟʘʤʦʚʣʝʥʴ); 

5) ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʩʧʦʩʦʙʫ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʪʝʨʬʝʡʩʫ (ʟʜʽʡʩʥʶʶʪʴ ʚʠʙʽʨ 

ʢʦʥʮʝʧʮʽʾ ʜʠʟʘʡʥʫ ʽʥʪʝʨʬʝʡʩʫ). 

ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʧʽʜʭʦʜʽ ʻ ʙʘʛʘʪʦ ʮʽʢʘʚʠʭ ʤʦʤʝʥʪʽʚ ʽ ʧʨʦʧʦʟʠʮʽʡ, 

ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʽʷʥʠʤʠ, ʨʦʟʚʠʥʝʥʠʤʠ ʪʘ ʨʝʘʣʽʟʦʚʘʥʠʤʠ ʧʽʜ ʯʘʩ ʨʦʟ-

ʨʦʙʣʝʥʥʷ ʥʦʚʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. ɸ ʩʘʤʝ 

ʮʽʢʘʚʠʤ ʜʣʷ ʨʦʟʚʠʥʝʥʥʷ ʻ ʪʘʢʝ:  

1) ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʬʦʨʤʘʣʽʟʦʚʘʥʠʤ 

ʦʧʠʩʦʤ ʨʽʟʥʠʭ ʚʠʜʽʚ ʟʘʤʦʚʣʝʥʴ (ʜʦʮʽʣʴʥʦ ʧʦʛʣʠʙʠʪʠ ʟ ʧʦʟʠʮʽʾ ʬʦʨʤʘ-

ʣʽʟʘʮʽʾ);  

2) ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʥʘʡʜʦʮʽʣʴʥʽʰʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ ʨʦʟʨʦʙʣʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ (ʜʦʮʽʣʴʥʦ ʨʝʘʣʽʟʫʚʘʪʠ  

ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʘʨʛʫʤʝʥʪʘʮʽʾ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʧʝʚʥʦʾ CMS). 

ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʫ ʥʘʷʚʥʠʭ ʤʝʪʦʜʠʢ ʽ ʧʽʜʭʦʜʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʪʨʝʙʫ 

ʫ ʩʪʚʦʨʝʥʥʽ ʷʢʽʩʥʦ ʥʦʚʦʾ ʤʝʪʦʜʠʢʠ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ  

ʷʢ ʦʩʥʦʚʠ ʜʣʷ ʾʾ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʫʭʚʘʣʠʪʠ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʩʪʨʫʢʪʫʨʥʠʭ ʽ ʟʤʽʩʪʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʠ-

ʙʨʘʪʠ ʥʘʡʜʦʮʽʣʴʥʽʰʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʾʾ ʨʦʟʨʦʙʣʝʥʥʷ. 
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5.3. ɽʪʘʧʠ ʤʝʪʦʜʠʢʠ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʦʟʨʘʭʫʥʢʠ 

 

ɺ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʝʪʘʧʽʚ ʤʝʪʦʜʠʢʠ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙ-

ʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʦʧʝʨʘʪʠʚʥʦʾ ʧʦʣʽʛʨʘʬʽʾ  

ʟ ʧʽʜʪʨʠʤʘʥʥʷʤ ʦʥʣʘʡʥ-ʚʟʘʻʤʦʜʽʾ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʧʦʢʣʘʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ ʮʴʦʛʦ ʨʦʟʜʽʣʫ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʧʨʘʮʷʭ [1; 2; 5; 

25; 26]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʥʘʜʘʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʘʨʛʫʤʝʥʪʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʙʦʨʫ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʪʦʙʪʦ ʙʣʦʢʽʚ)  

ʪʘ ʟʤʽʩʪʦʚʠʭ ʝʣʝʤʝʥʪʽʚ (ʪʦʙʪʦ ʜʦʮʽʣʴʥʠʭ ʚʠʜʽʚ ʟʘʤʦʚʣʝʥʴ ʜʣʷ ʬʦʨʤʫʚʘʥ-

ʥʷ ʢʦʥʪʝʥʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʩʪʝʤʠ) ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʟʘʙʝʟʧʝʯʫʻ 

ʨʝʘʣʽʟʘʮʽʶ ʧʽʜʪʨʠʤʘʥʥʷ ʦʥʣʘʡʥ-ʚʟʘʻʤʦʜʽʾ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʪʘ ʧʽʜʚʠʱʫʻ ʘʨʛʫ-

ʤʝʥʪʦʚʘʥʽʩʪʴ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ. 

ʄʝʪʦʜʠʢʘ ʩʪʚʦʨʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚ-

ʣʝʥʴ ʦʧʝʨʘʪʠʚʥʦʾ ʧʦʣʽʛʨʘʬʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: 

ʝʪʘʧ 1 çɺʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʢʨʠʪʝʨʽʾʚè (ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʟʜʽʡʩʥʶʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʡ ʦʧʨʘʮʶʚʘʥʥʷ ʤʥʦʞʠʥʠ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ 

ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʝʢʩʧʝʨʪʽʚ, ʧʝʨʝ-

ʚʽʨʢʫ ʧʦʛʦʜʞʝʥʦʩʪʽ ʾʭʥʽʭ ʜʫʤʦʢ ʧʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʪʘ ʚʠʟʥʘʯʝʥ-

ʥʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽ-

ʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ); 

ʝʪʘʧ 2 çʌʦʨʤʫʚʘʥʥʷ ʡ ʦʮʽʥʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʝʙʙʘʟʦ-

ʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽè (ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘ-

ʯʘʶʪʴ ʚʘʛʫ ʢʦʞʥʦʛʦ ʟ ʣʘʪʝʥʪʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʝʙʙʘʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ, ʨʦʟʨʘʭʦʚʘʥʦʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭʥʴʦʛʦ ʚʥʝʩʢʫ ʟʘ ʢʦʞʥʠʤ ʽʟ ʢʨʠ-

ʪʝʨʽʾʚ ʷʢʦʩʪʽ ʦʢʨʝʤʦ); 

ʝʪʘʧ 3 çɺʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠè (ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʫʶʪʴ ʨʦʟʨʘʭʫʥʦʢ ʟʚʘʞʝʥʠʭ 

ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘ ʢʦʞʥʠʤ ʽʟ ʣʘʪʝʥʪʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʠʙʽʨ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʟʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʜʦʮʽʣʴʥʦ ʜʦʜʘʪʠ ʪʘ ʨʝʘ-

ʣʽʟʫʚʘʪʠ ʚ ʤʝʞʘʭ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ); 

ʝʪʘʧ 4 çɺʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ʦʧʝʨʘ-

ʪʠʚʥʦʾ ʧʦʣʽʛʨʘʬʽʾè (ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʢʨʝʪʥʽ ʚʠʜʠ ʧʦʣʽʛʨʘ-

ʬʽʯʥʠʭ ʟʘʤʦʚʣʝʥʴ, ʱʦ ʜʦʮʽʣʴʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʚ ʽʥʪʝʨʬʝʡʩʽ ʩʠʩʪʝʤʠ  

ʷʢ ʾʾ ʟʤʽʩʪʦʚʫ ʩʢʣʘʜʦʚʫ. ʅʘ ʪʘʢʫ ʧʨʦʜʫʢʮʽʶ ʙʫʜʫʪʴ ʧʨʦʧʦʥʫʚʘʪʠ ʟʘʤʦʚʥʠʢʫ 
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ʘʙʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʰʘʙʣʦʥʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʢʝʪʘ, ʘʙʦ ʨʦʟʨʦʙʠʪʠ ʤʘʢʝʪ 

ʩʘʤʦʩʪʽʡʥʦ ʯʝʨʝʟ ʨʦʙʦʪʫ ʽʟ ʚʙʫʜʦʚʘʥʠʤ ʫ ʩʠʩʪʝʤʫ ʦʥʣʘʡʥ-ʨʝʜʘʢʪʦʨʦʤ);  

ʝʪʘʧ 5 çʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʙʘ-

ʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠè (ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʶʪʴ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʝ ʩʝʨʝ-

ʜʦʚʠʱʘ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʚ ʥʴʦʤʫ ʚʝʙʙʘʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ). 

ɼʦʢʣʘʜʥʠʡ ʚʠʢʣʘʜ ʫʤʽʩʪʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʥʘʚʝʜʝʥʠʭ ʝʪʘʧʽʚ ʽ ʚʽʜʧʦ-

ʚʽʜʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʜʘʥʦ ʚ ʧʽʜʨʦʟʜʽʣʘʭ 5.3.1 ï 5.3.5. 

 

5.3.1. ɽʪʘʧ 1 çɺʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʢʨʠʪʝʨʽʾʚè 

 

ɺʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʙʫʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʝʢʩʧʝʨʪʥʽʡ ʛʨʫʧʽ ʜʣʷ 

ʘʥʘʣʽʟʫ, ʙʫʜʝ ʤʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʚʝʙʙʘʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ. ʎʶ ʤʥʦʞʠʥʫ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽ-

ʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʠʪʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʟʨʫʯʥʦʩʪʽ, ʟʤʽʩʪʦʚʥʦʩʪʽ  

ʪʘ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʽʥʪʝʨʬʝʡʩʽʚ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ  

ʽ ʩʠʩʪʝʤ ʜʣʷ ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʴ [41]. ʇʨʦʧʦʥʦʚʘʥʘ ʝʢʩʧʝʨʪʘʤ ʢʨʠʪʝ-

ʨʽʘʣʴʥʘ ʙʘʟʘ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʥʘʚʝʜʝʥʫ ʚ ʪʘʙʣ. 5.1. ɽʢʩʧʝʨʪʠʟʘ ʤʘʻ 

ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʽʟ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʙʦʨʫ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ.  

 

ʊʘʙʣʠʮʷ 5.1 

 

ʂʨʠʪʝʨʽʘʣʴʥʘ ʙʘʟʘ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

 

ˉ 

ʧ/ʧ 
ʂʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ 

1 2 

1 ʇʨʦʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

2 ɿʨʦʟʫʤʽʣʘ ʥʘʚʽʛʘʮʽʷ 

3 ʐʠʨʠʥʘ ʘʩʦʨʪʠʤʝʥʪʥʦʛʦ ʨʷʜʫ 

4 ʄʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ 

5 ʄʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

6 ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʦʷʩʥʝʥʴ ʽ ʧʽʜʢʘʟʦʢ, ʚʽʜʝʦʽʥʩʪʨʫʢʮʽʾ 

7 

ʄʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʤʘʢʝʪʘ ʦʥʣʘʡʥ / ʧʽʜô̒ʜʥʘʥʥʷ ʰʘʙʣʦʥʫ ʤʘʢʝʪʘ, 

ʫʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʤʘʢʝʪʘ, ʧʦʚʪʦʨʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʘʢʝʪʘ, 

ʟʚʝʨʥʝʥʥʷ ʜʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʜʠʟʘʡʥʝʨʘ ʟʘ ʤʘʢʝʪʦʤ 

8 ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʜʫʢʮʽʾ 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 5.1 
 

1 2 

9 ʅʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʦʥʣʘʡʥ-ʦʧʣʘʪʠ ʟʘʤʦʚʣʝʥʥʷ, ʨʽʟʥʽ ʪʠʧʠ ʦʧʣʘʪʠ 

10 ʅʘʷʚʥʽʩʪʴ ʚʠʙʦʨʫ ʩʧʦʩʦʙʫ ʜʦʩʪʘʚʣʷʥʥʷ, ʨʽʟʥʽ ʪʠʧʠ ʜʦʩʪʘʚʣʷʥʥʷ 

11 
ʇʽʜʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ʟʢʫ ʟ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʜʨʫʢʘʨʥʝʶ, ʦʢʨʝʤʠʤʠ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ (ʤʝʥʝʜʞʝʨʦʤ, ʜʠʟʘʡʥʝʨʦʤ ʪʘ ʽʥ.), ʙʘʟʦʶ ʬʨʠʣʘʥʩʝʨʽʚ 

12 ʄʦʞʣʠʚʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ 

13 ʄʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

14 ʇʨʦʩʪʦʪʘ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʘʢʮʽʡ, ʟʥʠʞʦʢ 

15 ʄʦʞʣʠʚʽʩʪʴ ʛʝʥʝʨʘʮʽʾ ʨʦʟʩʠʣʘʥʴ 

16 ʄʦʞʣʠʚʽʩʪʴ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ 

 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʨʫʯ-

ʥʦʩʪʽ, ʟʤʽʩʪʦʚʥʦʩʪʽ ʪʘ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʙʫʣʦ 

ʟʜʽʡʩʥʝʥʦ ʘʥʢʝʪʫʚʘʥʥʷ ʝʢʩʧʝʨʪʽʚ. ɿʘ ʜʦʧʦʤʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ 

ʧʝʨʝʚʘʛ ʝʢʩʧʝʨʪʘʤʠ ʚʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʢʨʠʪʝʨʽʾ ʜʣʷ ʦʮʽʥʶ-

ʚʘʥʥʷ ʷʢʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʩʪʨʫʢʪʫʨʠ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ.  

ɽʢʩʧʝʨʪʘʤʠ ʙʫʣʦ ʚʠʙʨʘʥʦ ʬʘʭʽʚʮʽʚ ʟʽ ʩʪʚʦʨʝʥʥʷ ʚʝʙʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ɽʢʩʧʝʨʪʘʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʥʢʝʪʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʦʜʦʙʘʥʴ 

ʢʨʠʪʝʨʽʾʚ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʚʝʙʙʘʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ. ʂʨʠʪʝʨʽʾ ʧʦʟʥʘʯʤʦ ʷʢ Wi (ʟʘ i=1,n), ʝʢʩʧʝʨʪʽʚ ï ʷʢ ɽj (ʟʘ j=1,m). 

ʋʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʚ ʨʘʟʽ ʫʯʘʩʪʽ ʚ ʦʧʠʪʫʚʘʥʥʽ ʤʥʦʞʠʥʠ ʝʢʩʧʝʨʪʽʚ, 

ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʾʭʥʽʭ ʦʮʽʥʢʘʭ, ʜʦʮʽʣʴʥʠʤ ʻ ʨʦʟʨʘʭʫʥʦʢ 

ʚʝʣʠʯʠʥʠ ʮʽʻʾ ʨʦʟʙʽʞʥʦʩʪʽ (ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʢʦʨʜʘʮʽʾ ʂ) ʪʘ ʫʭʚʘʣʝʥʥʷ ʨʽ-

ʰʝʥʥʷ ʱʦʜʦ ʧʦʛʦʜʞʝʥʦʩʪʽ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ. ʗʢʱʦ ʜʫʤʢʠ ʻ ʥʝʧʦʛʦʜʞʝ-

ʥʠʤʠ, ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ ʩʢʣʘʜ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ K 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ç0è ʜʦ ç1è, ʚʦʜʥʦʯʘʩ, ʯʠʤ ʙʣʠʞʯʠʤ ʻ ʡʦʛʦ 

ʟʥʘʯʝʥʥʷ ʜʦ ç1è, ʪʠʤ ʙʽʣʴʰ ʧʦʛʦʜʞʝʥʠʤʠ ʻ ʦʮʽʥʢʠ ʝʢʩʧʝʨʪʽʚ. 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ [5], ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ K ʜʣʷ ʪʦʯʥʦʛʦ ʨʘʥʞʫ-

ʚʘʥʥʷ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ: 
 

ʂ = 
12В Si ï Ssred

2n
i=1

m2(n3 ï n)
,                                     (5.1) 

ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ (ʢʨʠʪʝʨʽʾʚ, ʟʘ i = 1,n); 

Si ï ʩʫʤʘ ʨʘʥʛʽʚ, ʜʘʥʘ j-ʤ ʝʢʩʧʝʨʪʘʤ ʟʘ ʢʦʞʥʠʤ i-ʤ ʢʨʠʪʝʨʽʻʤ; 

Ssred ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʨʘʥʛʽʚ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʜʘʣʠ ʝʢʩʧʝʨʪʠ;  

m ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʪʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʘʥʢʝʪʫʚʘʥʥʷ (j = 1,m). 
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ʉʫʤʫ ʨʘʥʛʽʚ ʪʘ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʪʘʢʠʤʠ ʬʦʨ-

ʤʫʣʘʤʠ: 

 

Si=В xij
m
b=j,   Ssred=В Si / n

m
i=1 ,                               (5.2) 

ʜʝ Ø ï ʨʘʥʛʠ, ʦʪʨʠʤʘʥʽ i-ʤʠ ʦʙô̒ʢʪʘʤʠ ʚʽʜ j-ʭ ʝʢʩʧʝʨʪʽʚ. 

 

ʈʦʟʨʘʭʦʚʘʥʽ ʩʫʤʠ ʟʘ ʢʦʞʥʠʤ ʟ Wi ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʪʘʢʽ: 

S1(W1) = 250; S2(W2) = 124; S3(W3) = 168; S4(W4) = 230; S5(W5) = 87; 

S6(W6) = 68; S7(W7) = 274; S8(W8) = 168; S9(W9) = 243; S10(W10) = 175; 

S11(W11) = 286; S12(W12) = 103; S13(W13) = 124; S14(W14) = 271; 

S15(W154) = 100; S16(W16) = 63. 

ɿʥʘʯʝʥʥʷ  

Ssred = (250 + 124 + 168 + 230 + 87 + 68 + 274 + 168 + 243 + 175 + 286 + 

+ 103 + 124 + 271 + 100 + 63) / 16 = 170,88. 

 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʨʦʟʨʘʭʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʫ ʬ-ʣʫ (5.1), ʤʘʻʤʦ:  
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ͯ ,

)(

),(
==

-³

³
= . 

 

ɿʥʘʯʝʥʥʷ ʂ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʫʤʢʠ ʝʢʩʧʝʨʪʽʚ ʻ ʧʦʛʦʜʞʝʥʠʤʠ. 

ʆʪʞʝ, ʤʦʞʥʘ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 

ɼʘʣʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʛʦʤʦʩʪʽ ʚʩʽʭ ʢʨʠʪʝʨʽʾʚ:  

 

Mi = В xij
m
i=1 / В В xij

m
j=1

n
i=1 ,                                       (5.3) 

ʜʝ Mi ï ʚʘʛʘ ʢʨʠʪʝʨʽʶ ʦʮʽʥʶʚʘʥʥʷ; 

xij ï ʝʣʝʤʝʥʪ ʥʘ ʧʝʨʝʪʠʥʽ j-ʛʦ ʨʷʜʢʘ ʪʘ i-ʛʦ ʩʪʦʚʧʮʷ ʤʘʪʨʠʮʽ ʦʮʽʥʶʚʘʥʥʷ 

ʦʙô̒ʢʪʽʚ (ʢʨʠʪʝʨʽʾʚ).  

 

ʅʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʛʦʤʦʩʪʽ ʦʙʯʠʩʣʶʶʪʴ ʥʘʡʙʽʣʴʰ 

ʚʘʛʦʤʽ ʢʨʠʪʝʨʽʾ, ʜʣʷ ʷʢʠʭ ʚʠʢʦʥʫʶʪʴ ʫʤʦʚʫ: 

 

Mi > 1 / n .                                                 (5.4) 

 

ʆʩʢʽʣʴʢʠ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʙʨʘʥʦ 16, ʪʦ Mi > 0,063. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʨʠʪʝʨʽʾʚ, ʥʘʡʚʘʛʦʤʽʰʠʤʠ  

ʻ ʪʘʢʽ: W1, W4, W7, W9, W10, W11 ʪʘ W14. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʦ 

ʚ ʪʘʙʣ. 5.2. 



 

1
7
6
 

ʊʘʙʣʠʮʷ 5.2 

 

ɺʘʛʘ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ 
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ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʩʫʤʘ Mi ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ ç1è, ʧʽʩʣʷ ʚʠʣʫʯʝʥʥʷ 

ʥʘʡʤʝʥʰ ʚʘʛʦʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʘʛʦʤʦʩʪʽ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʨʘʭʦʚʫʶʪʴ: 

 

Diʦ=
Mi
*

В Mi
*k

i=1

,                                          (5.5) 

ʜʝ Diʦ ï ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʨʦʟʨʘʭʦʚʫʶʪʴ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ 

(5.4), ʟʘ ÉÏɴÉ;  

Mi
*
 ï ʢʦʝʬʽʮʽʻʥʪ ʚʘʛʦʤʦʩʪʽ ʝʣʝʤʝʥʪʘ, ʜʣʷ ʷʢʦʛʦ ʚʠʢʦʥʫʶʪʴ ʫʤʦʚʫ (5.4);  

k ï ʢʽʣʴʢʽʩʪʴ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘ Ὧᶰὲ. 

 

ɿʛʽʜʥʦ ʟ ʬ-ʣʦʶ (5.5), ʧʝʨʝʣʽʯʝʥʽ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʜʦʨʽʚʥʶʶʪʴ: 

W1 = 0,14; W4 = 0,13; W7 = 0,16; W9 = 0,14; W10 = 0,10; W11 = 0,17;  

W14 = 0,16.  

ɺʠʙʨʘʥʽ ʢʨʠʪʝʨʽʾ, ʷʢʽ ʝʢʩʧʝʨʪʠ ʚʠʨʽʰʠʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʶ-

ʚʘʥʥʷ ʷʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʧʝʨʝʜʘʶʪʴ ʷʢ ʚʭʽʜʥʽ ʜʘʥʽ 

ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ ʤʝʪʦʜʠʢʠ. 

 

5.3.2. ɽʪʘʧ 2 çʌʦʨʤʫʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ 

ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽè 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʧʨʘʮʶʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʜʞʝʨʝʣ [2 ï 23], ʙʫʣʦ 

ʚʠʜʽʣʝʥʦ ʣʘʪʝʥʪʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʨʦʮʝʩʽ ʧʦʙʫ-

ʜʦʚʠ ʩʪʨʫʢʪʫʨʠ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʚʝʜʽʤʦ ʾʭʥʻ ʟʤʽʩʪʦʚʝ ʥʘʧʦʚʥʝʥ-

ʥʷ: 1) ʙʣʦʢ ʚʠʙʦʨʫ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ ʟ ʧʽʜô̒ʜʥʘʥʥʷʤ ʪʠʧʽʟʦʚʘʥʦʾ ʬʦʨʤʠ, 

ʥʘʷʚʥʽ ʛʘʣʝʨʝʾ ʧʨʦʜʫʢʮʽʾ; 2) ʙʣʦʢ ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ (ʧʘʧʽʨ, ʬʘʨʙʘ ʪʦʱʦ); 

3) ʙʣʦʢ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ; 4) ʙʣʦʢ ʨʝʻʩʪʨʘʮʽʾ;  

5) ʙʣʦʢ ʧʽʜʪʨʠʤʘʥʥʷ ʩʠʩʪʝʤʠ ʧʦʚʽʜʦʤʣʝʥʴ; 6) ʙʣʦʢ ʦʧʣʘʪʠ ʟʘʤʦʚʣʝʥʥʷ;  

7) ʫʙʫʜʦʚʘʥʠʡ ʦʥʣʘʡʥ-ʨʝʜʘʢʪʦʨ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʙʦʪʠ ʟ ʤʘʢʝʪʦʤ; 8) ʝʣʝʤʝʥ-

ʪʠ ʨʦʙʦʪʠ ʟ ʤʘʢʝʪʦʤ (ʧʽʜô̒ʜʥʘʥʥʷ, ʫʥʝʩʝʥʥʷ ʟʤʽʥ, ʟʚʝʨʥʝʥʥʷ ʜʦ ʬʘʭʽʚʮʷ);  

9) ʝʣʝʤʝʥʪ ʙʣʦʛʫ ʘʙʦ ʬʦʨʫʤʫ; 10) ʙʣʦʢ ʢʘʣʴʢʫʣʷʮʽʾ ʟʘʤʦʚʣʝʥʥʷ;  

11) ʜʝʤʦʥʩʪʨʘʮʽʷ ʚʘʨʽʘʥʪʽʚ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʪʦʛʦ ʩʘʤʦʛʦ ʟʘʤʦʚʣʝʥʥʷ;  

12) ʙʣʦʢ ʽʥʪʝʛʨʫʚʘʥʥʷ ʽʟ ʩʠʩʪʝʤʦʶ ʧʣʘʥʫʚʘʥʥʷ ʽ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʾ;  

13) ʘʨʭʽʚ ʥʦʚʠʥ; 14) ʙʣʦʢ ʜʽʣʦʚʠʭ ʢʦʥʪʘʢʪʽʚ. 

ʋ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʫʞʝ ʚʘʞʣʠʚʦ ʟô̫ʩʫʚʘʪʠ, 

ʷʢʽ ʩʘʤʝ ʝʣʝʤʝʥʪʠ ʜʦʮʽʣʴʥʦ ʜʦʜʘʚʘʪʠ ʫ ʾʾ ʘʨʭʽʪʝʢʪʫʨʥʫ ʧʦʙʫʜʦʚʫ. ʊʦʤʫ 

ʧʨʦʮʝʩ ʚʠʙʦʨʫ ʧʨʦʧʦʥʫʶʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʯʝʨʝʟ ʧʨʠʟʤʫ ʤʥʦʞʠʥʠ ʢʨʠʪʝ-

ʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ. ʎʝ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʠʪʠ ʚʥʝʩʦʢ ʢʦʞʥʦʛʦ 
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ʤʦʞʣʠʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʝʣʝʤʝʥʪʫ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʢʦʞʥʠʤ  

ʽʟ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʚʠʙʨʘʪʠ ʪʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ  

ʥʘ ʷʢʽʩʪʴ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ.  

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʜʦʮʽʣʴʥʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʚʝʙʙʘʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ, ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʪʦʜ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ [19], ʦʩʢʽʣʴʢʠ 

ʪʨʝʙʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʟʘ ʢʦʞʥʠʤ ʽʟ ʚʠʙʨʘʥʠʭ ʢʨʠʪʝʨʽʾʚ. 

ɼʣʷ ʮʴʦʛʦ ʚʠʙʠʨʘʶʪʴ ʦʩʦʙʫ, ʷʢʘ ʫʭʚʘʣʶʻ ʨʽʰʝʥʥʷ (ʆʋʈ), ʱʦ ʟʘʡʤʘʻʪʴʩʷ 

ʧʦʙʫʜʦʚʦʶ ʚʝʙʦʨʽʻʥʪʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʆʋʈ ʤʦʞʝ ʦʮʽʥʠʪʠ, 

ʷʢʽ ʟ ʝʣʝʤʝʥʪʽʚ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʽ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʚʝʙʙʘʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʟʘ ʚʠʜʽʣʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. ʆʋʈ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʨʽʚʥʷʪʠ 

ʤʽʞ ʩʦʙʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʚʠʷʚʠʪʠ ʪʽ, ʱʦ ʟʜʘʪʥʽ ʥʘʡʙʽʣʴʰ 

ʧʦʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʚʠʙʨʘʥʽ ʢʨʠʪʝʨʽʾ. 

ɿʘ ʢʦʞʥʠʤ ʽʟ ʢʨʠʪʝʨʽʾʚ ʙʫʣʦ ʟʘʜʘʥʦ ʟʘʧʠʪʘʥʥʷ: çʅʘʩʢʽʣʴʢʠ ʦʜʠʥ  

ʟ ʝʣʝʤʝʥʪʽʚ ʻ ʚʘʞʣʠʚʽʰʠʤ ʟʘ ʽʥʰʦʛʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʢʨʠʪʝʨʽʶ?è.  

ʗʢ ʨʝʟʫʣʴʪʘʪ, ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʤʘʪʨʠʮʶ ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ:  
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ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʫ 

ʬʦʨʤʫʣʫ: 

 

ɛ
u
(Ru) = 

Ruv

В Ruv
g

i=1

,                                      (5.7) 

ʜʝ ɛ
u
(Ru) ï ʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ u-ʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ; 

Ruv ï ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʚʘʛʠ u-ʛʦ ʝʣʝʤʝʥʪʘ ʱʦʜʦ v-ʛʦ, 

ʚʠʟʥʘʯʝʥʝ ʟʘ ʰʢʘʣʦʶ ʉʘʘʪʽ (ʦʮʽʥʢʠ ʚʽʜ 1 ʜʦ 9), u=v=1,m; 

g ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʦʧʘʨʥʦʤʫ ʧʦʨʽʚʥʷʥʥʽ. 

 

ʅʘʧʨʠʢʣʘʜ, ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ W11 

(ʧʽʜʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ʟʢʫ ʟ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʜʨʫʢʘʨʥʝʶ, ʦʢʨʝʤʠʤʠ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ (ʤʝʥʝʜʞʝʨʦʤ, ʜʠʟʘʡʥʝʨʦʤ ʪʘ ʽʥ.), ʙʘʟʦʶ ʬʨʠʣʘʥʩʝʨʽʚ) 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.3. 



 

1
7
9
 

ʊʘʙʣʠʮʷ 5.3 

 

ʈʦʟʨʘʭʫʥʦʢ ʦʮʽʥʢʠ ʟʘ W11 
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ɿʘ ʽʥʰʠʤʠ ʚʠʙʨʘʥʠʤʠ ʥʘ ʝʪʘʧʽ 1 ʢʨʠʪʝʨʽʷʤʠ (W1, W4, W7, W9, W10  

ʪʘ W14) ʨʦʟʨʘʭʫʥʦʢ ʫ ʤʝʞʘʭ ʮʴʦʛʦ ʝʪʘʧʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʘʥʘʣʦʛʽʯʥʦʶ 

ʧʨʦʮʝʜʫʨʦʶ.  

 

5.3.3. ɽʪʘʧ 3 çɺʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠè 

 

ʈʦʟʨʘʭʫʥʦʢ ʟʚʘʞʝʥʠʭ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʤʦʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʜʽʡʩʥʶʶʪʴ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʢʦʾ ʬʦʨʤʫʣʠ: 

 

VBu(Ru) = В DiʦĬ ɛu(Ru)
k
o=1 ,                               (5.8) 

ʜʝ VBu(Ru) ï ʟʚʘʞʝʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ u-ʛʦ ʝʣʝʤʝʥʪʫ; 

Diʦ ï ʟʥʘʯʝʥʥʷ ʚʘʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʨʠʪʝʨʽʶ; 

ɛ
u
(Ru) ï ʟʥʘʯʝʥʥʷ ʚʘʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʣʘʪʝʥʪʥʦʛʦ ʝʣʝʤʝʥʪʫ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.4.  

 

ʊʘʙʣʠʮʷ 5.4 

 

ɺʘʛʘ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

 

ʇʦʟʥʘʯʝʥʥʷ, 

Ru 

ɿʥʘʯʝʥʥʷ 

VBu(Ru) 

ʈʽʰʝʥʥʷ 

ʧʨʦ 

ʜʦʜʘʚʘʥʥʷ 

ʃʘʪʝʥʪʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʦʜʘʥʠʤʠ ʜʦ ʩʪʨʫʢʪʫʨʠ ʚʝʙʙʘʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ 

1 2 3 4 

R1 0,07 + 

ʙʣʦʢ ʚʠʙʦʨʫ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ ʟ ʧʽʜô̒ʜʥʘʥʥʷʤ 

ʪʠʧʽʟʦʚʘʥʦʾ ʬʦʨʤʠ, ʥʘʷʚʥʽ ʛʘʣʝʨʝʾ ʧʨʦ-

ʜʫʢʮʽʾ 

R2 0,07 + 
ʙʣʦʢ ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ (ʧʘʧʽʨ, ʬʘʨʙʘ 

ʪʦʱʦ) 

R3 0,09 + 
ʙʣʦʢ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʣʝʥʥʷ ʧʨʦ-

ʜʫʢʮʽʾ 

R4 0,08 + ʙʣʦʢ ʨʝʻʩʪʨʘʮʽʾ 

R5 0,12 + ʙʣʦʢ ʧʽʜʪʨʠʤʘʥʥʷ ʩʠʩʪʝʤʠ ʧʦʚʽʜʦʤʣʝʥʴ 

R6 0,10 + ʝʣʝʤʝʥʪʠ ʜʣʷ ʦʧʣʘʪʠ ʟʘʤʦʚʣʝʥʥʷ 

R7 0,07 + 
ʫʙʫʜʦʚʘʥʠʡ ʦʥʣʘʡʥ-ʨʝʜʘʢʪʦʨ ʩʪʚʦʨʝʥʥʷ  

ʪʘ ʨʦʙʦʪʠ ʟ ʤʘʢʝʪʦʤ 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 5.4 

 

1 2 3 4 

R8 0,08 + 
ʝʣʝʤʝʥʪʠ ʨʦʙʦʪʠ ʟ ʤʘʢʝʪʦʤ (ʧʽʜôʻʜʥʘʥʥʷ, 

ʫʥʝʩʝʥʥʷ ʟʤʽʥ, ʟʚʝʨʥʝʥʥʷ ʜʦ ʬʘʭʽʚʮʷ) 

R9 0,03 - ʝʣʝʤʝʥʪ ʙʣʦʛʫ ʘʙʦ ʬʦʨʫʤʫ 

R10 0,11 + ʙʣʦʢ ʢʘʣʴʢʫʣʷʮʽʾ ʟʘʤʦʚʣʝʥʥʷ 

R11 0,06 - 
ʜʝʤʦʥʩʪʨʘʮʽʷ ʚʘʨʽʘʥʪʽʚ ʢʘʣʴʢʫʣʶʚʘʥʥʷ ʪʦ-

ʛʦ ʩʘʤʦʛʦ ʟʘʤʦʚʣʝʥʥʷ 

R12 0,05 ï 
ʙʣʦʢ ʽʥʪʝʛʨʫʚʘʥʥʷ ʽʟ ʩʠʩʪʝʤʦʶ ʧʣʘʥʫʚʘʥʥʷ  

ʽ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʾ 

R13 0,03 ï ʘʨʭʽʚ ʥʦʚʠʥ 

R14 0,04 ï ʙʣʦʢ ʜʽʣʦʚʠʭ ʢʦʥʪʘʢʪʽʚ 

 

ɿʛʽʜʥʦ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʦʮʽʥʢʘʤʠ ʆʋʈ, ʙʫʣʦ ʚʠʙʨʘʥʦ ʝʣʝʤʝʥʪʠ,  

ʱʦ ʜʦʮʽʣʴʥʦ ʜʦʜʘʚʘʪʠ ʜʦ ʩʪʨʫʢʪʫʨʠ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʦʶ 

ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʜʦʜʘʚʘʥʥʷ ʩʪʘʣʘ ʫʤʦʚʘ, ʱʦ 6" 2  ʤʘʻ ʙʫʪʠ 

ʥʝ ʤʝʥʰʠʤ ʟʘ 0,07. 

ʆʪʞʝ, ʜʦ ʩʪʨʫʢʪʫʨʠ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʦʮʽʣʴʥʦ ʜʦʜʘʪʠ ʪʘʢʽ 

ʝʣʝʤʝʥʪʠ: R1,  R2, R3, R4, R5, R6, R7, R8, R10. 

 

5.3.4. ɽʪʘʧ 4 çɺʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ 

ʦʧʝʨʘʪʠʚʥʦʾ ʧʦʣʽʛʨʘʬʽʾè 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ (Ai, ʟʘ i = 1,n) ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʭ 

ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ʦʧʝʨʘʪʠʚʥʦʾ ʧʦʣʽʛʨʘʬʽʾ, ʱʦ ʙʫʜʫʪʴ ʨʝʘʣʽʟʦʚʘʥʠʤʠ  

ʷʢ ʰʘʙʣʦʥʠ ʚ ʩʠʩʪʝʤʽ, ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʦʧʠʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ 

ʘʥʢʝʪʫʚʘʥʥʷ. ɺ ʦʩʥʦʚʫ ʦʧʠʪʫʚʘʥʥʷ ʧʦʢʣʘʜʝʥʦ ʪʘʢʝ ʟʘʧʠʪʘʥʥʷ: çʅʘ ʷʢʽ ʙ  

ʽʟ ʥʘʚʝʜʝʥʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ɺʠ ʙ ʦʬʦʨʤʠʣʠ ʦʥʣʘʡʥ-ʟʘʤʦʚʣʝʥʥʷ? 

ʅʘʜʘʡʪʝ ʢʦʞʥʦʤʫ ʙʘʣ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 1 (ʥʝ ʟʘʤʦʚʣʷʚ ʙʠ) ʜʦ 10 (ʪʦʯʥʦ 

ʟʘʤʦʚʠʚ ʙʠ). ɿʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʙʘʣʘ ʥʝ ʤʦʞʥʘ ʧʦʚʪʦʨʶʚʘʪʠ ʥʘ ʨʽʟʥʽ 

ʚʠʜʠ ʧʨʦʜʫʢʮʽʾè. ɺ ʦʧʠʪʫʚʘʥʥʽ ʚʟʷʣʦ ʫʯʘʩʪʴ 14 ʝʢʩʧʝʨʪʽʚ (Ej, ʟʘ j = 1,m). 

ʄʘʪʨʠʮʶ ʦʮʽʥʶʚʘʥʥʷ ʝʢʩʧʝʨʪʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.5. 



 

1
8
2
 

ʊʘʙʣʠʮʷ 5.5 

 

ʈʦʟʨʘʭʫʥʦʢ ʚʘʛʠ ʟʘ ʤʦʞʣʠʚʠʤʠ ʚʠʜʘʤʠ ʧʨʦʜʫʢʮʽʾ 
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ʈʦʟʨʘʭʫʥʦʢ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘ ʚʠʜʘʤʠ ʧʨʦʜʫʢʮʽʾ ʟʜʽʡʩʥʶʶʪʴ  

ʟʘ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ: 

 

VGi(Ai) = 
В rij
m
j=1

В В rij
m
j=1

n
i=1

,                                  (5.9) 

ʜʝ VGi(Ai)  ï ʚʘʛʘ ʝʣʝʤʝʥʪʫ ʦʮʽʥʶʚʘʥʥʷ, ʪʦʙʪʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ; 

rij ï ʦʮʽʥʢʘ ʝʢʩʧʝʨʪʘ ʥʘ ʧʝʨʝʪʠʥʽ i-ʛʦ ʨʷʜʢʘ ʪʘ j-ʛʦ ʩʪʦʚʧʮʷ. 

 

ʆʪʞʝ, ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʜʦ ʩʪʨʫʢʪʫʨʠ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʥʘʡʙʽʣʴʰ 

ʜʦʮʽʣʴʥʦʶ ʟʤʽʩʪʦʚʦʶ ʩʢʣʘʜʦʚʦʶ ʻ ʪʘʢʽ ʚʠʜʠ ʧʨʦʜʫʢʮʽʾ: ʚʽʟʠʪʽʚʢʘ, ʢʘʣʝʥ-

ʜʘʨ, ʧʣʘʢʘʪ, ʦʙʢʣʘʜʠʥʢʘ ʬʦʪʦʘʣʴʙʦʤʘ, ʬʫʪʙʦʣʢʘ, ʢʠʣʠʤʦʢ ʜʣʷ ʤʠʰʢʠ. 

 

5.3.5 ɽʪʘʧ 5 çʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠè 

 

ɼʣʷ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʦ-

ʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣ ʥʝʢʦʤʝʨʮʽʡʥʠʭ CMS.  

ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʢʦʰʪʦʚʥʠʭ CMS [37]  

ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʠ (ALx, ʟʘ x =1,3) ʜʦʮʽʣʴʥʦ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʪʘʢʠʭ: WordPress 

(ʨʝʡʪʠʥʛ 22,82 %), Joomla (ʨʝʡʪʠʥʛ 2,19 %) ʪʘ Drupal  (ʨʝʡʪʠʥʛ 1,67 %).  

ɯʟ ʧʦʟʠʮʽʾ ʤʘʡʙʫʪʥʴʦʾ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʫ ʮʽʻʾ ʩʠʩʪʝʤʠ, ʘʥʘʣʽʟ  

ʽ ʚʠʙʽʨ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʧʦʥʫʶʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʚʠʙʦʨʫ (kgr
i
, ʟʘ gr =1,m, i =1,n). ʅʠʞʥʽʡ ʽʥʜʝʢʩ 

(gr) ʫʢʘʟʫʻ ʥʘ ʥʘʣʝʞʥʽʩʪʴ ʢʨʠʪʝʨʽʶ ʧʝʚʥʽʡ ʛʨʫʧʽ, ʚʝʨʭʥʽʡ ʽʥʜʝʢʩ i ï  

ʥʘ ʧʦʨʷʜʢʦʚʽʡ ʥʦʤʝʨ ʫ ʤʝʞʘʭ ʧʝʚʥʦʾ ʛʨʫʧʠ. ʗʢ ʛʨʫʧʠ ʧʨʦʧʦʥʫʶʪʴ: gr = 1 ï 

ʰʪʘʪʥʽ ʟʘʩʪʦʩʫʥʢʠ; gr = 2 ï ʶʟʘʙʽʣʽʪʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ; gr = 3 ï 

ʙʝʟʧʝʢʘ; gr = 4 ï ʜʦʜʘʪʢʦʚʽ ʯʠʥʥʠʢʠ.  

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʩʪʦʚʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʙʫʣʦ ʧʨʦ-

ʘʥʘʣʽʟʦʚʘʥʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʣʽʪʝʨʘʪʫʨʫ [17; 28; 30] ʪʘ ʚʠʜʽʣʝʥʦ ʥʘʡ-

ʙʽʣʴʰ ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ  

(ʪʘʙʣ. 5.6).  
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ʊʘʙʣʠʮʷ 5.6 

 

ʂʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʘʣʴʪʝʨʥʘʪʠʚʠ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ 

 

ʇʦʟʥʘʯʝʥʥʷ ʅʘʟʚʠ ʢʨʠʪʝʨʽʾʚ 

kgr=1
i=1

 ʥʘʷʚʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʘ ʢʝʨʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʘʤʠ 

kgr=1
i=2

 ʥʘʷʚʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʘ ʢʝʨʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʤʠ ʟʘʧʠʩʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 

kgr=1
i=3

 ʥʘʷʚʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʘ ʢʝʨʫʚʘʥʥʷ ʤʦʜʫʣʷʤʠ ʬʨʦʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

kgr=1
i=4

 ʥʘʷʚʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʘ ʢʝʨʫʚʘʥʥʷ ʤʝʥʶ  

kgr=2
i=1

 ʥʘʷʚʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʘʢʝʪʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

kgr=2
i=2

 ʥʘʷʚʥʽʩʪʴ WYSIWYG-ʨʝʜʘʢʪʦʨʘ 

kgr=2
i=3

 ʧʽʜʪʨʠʤʘʥʥʷ ʙʘʛʘʪʦʤʦʚʥʦʩʪʽ 

kgr=2
i=4

 ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʯʘʩʪʠʥʠ 

kgr=2
i=5

 ʥʘʷʚʥʽʩʪʴ ʫʙʫʜʦʚʘʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʟʦʙʨʘʞʝʥʴ 

kgr=2
i=6

 ʥʘʷʚʥʽʩʪʴ ʤʦʚʥʠʭ ʣʦʢʘʣʽʟʘʮʽʡ 

kgr=2
i=7

 ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʤʝʜʽʘʢʦʥʪʝʥʪʫ  

kgr=2
i=8

 ʤʦʞʣʠʚʽʩʪʴ ʨʝʜʘʛʫʚʘʥʥʷ HTML-ʢʦʜʫ ʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽʡ ʯʘʩʪʠʥʽ 

kgr=3
i=1

 ʥʘʷʚʥʽʩʪʴ ʜʚʦʝʪʘʧʥʦʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ 

kgr=3
i=2

 ʥʘʷʚʥʽʩʪʴ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʚʽʜ ʧʽʜʙʦʨʫ ʧʘʨʦʣʽʚ 

kgr=3
i=3

 
ʥʘʷʚʥʽʩʪʴ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʪʦʢʦʣʫ HTTPS ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʨʦʙʦʪʠ ʦʢʨʝ-

ʤʠʭ ʩʪʦʨʽʥʦʢ ʟʘ ʮʠʤ ʧʨʦʪʦʢʦʣʦʤ 

kgr=3
i=4

 ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʤʝʞʫʚʘʥʥʷ ʧʨʘʚ ʜʦʩʪʫʧʫ ʜʣʷ ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ 

kgr=3
i=5

 ʥʘʷʚʥʽʩʪʴ ʟʘʭʠʩʪʫ ʚʽʜ SQL-ʽʥô̒ʢʮʽʡ 

kgr=4
i=1

 ʥʘʷʚʥʽʩʪʴ API ʟ̔ ʜʝʪʘʣʴʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ 

kgr=4
i=2

 ʥʘʷʚʥʽʩʪʴ ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʮʝʥʪʨʽʚ ʥʘʚʯʘʥʥʷ 

kgr=4
i=3

 ʥʘʷʚʥʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʚʽʜ ʨʦʟʨʦʙʥʠʢʘ 

 

ʅʘʚʝʜʝʥʘ ʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ ʻ ʚʽʜʢʨʠʪʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʧʦʚ-

ʥʝʥʥʷ ʪʘ ʤʦʜʠʬʽʢʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʾ ʟʤʽʥʠ ʮʽʣʴʦʚʦʾ ʩʧʨʷʤʦ-

ʚʘʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʥʷ. 

ʋʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʙʫʜʴ-ʷʢʫ ʨʦʟʨʦʙʢʫ ʧʨʘʛʥʫʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʟ ʥʘʡ-

ʤʝʥʰʠʤʠ ʪʨʫʜʥʦʱʘʤʠ, ʦʮʽʥʶʚʘʥʥʷ ʛʨʫʧ ʽ ʢʨʠʪʝʨʽʾʚ ʫ ʤʝʞʘʭ ʢʦʞʥʦʾ ʛʨʫʧʠ 

ʧʨʦʧʦʥʫʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʟ ʧʦʟʠʮʽʾ ʦʮʽʥʶʚʘʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʾʭʥʴʦʾ ʨʝʘ-

ʣʽʟʘʮʽʾ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʪʘʢʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʷʢ ʧʦʙʫʜʦʚʘ ʤʘʪʨʠʮʴ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ  

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʢʘʣʠ ʚʽʜʥʦʩʠʥ [19]. 



185 

ʈʝʘʣʽʟʘʮʽʶ ʧʨʦʮʝʩʫ ʚʠʙʦʨʫ ʘʣʴʪʝʨʥʘʪʠʚʠ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ 

ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ, ʥʘ ʙʘʟʽ ʤʝʪʦʜʫ ʧʦʧʘʨʥʦʛʦ 

ʧʦʨʽʚʥʷʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ (ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʪʘʪʠʯʥʠʭ ʧʝʨʝʚʘʛ ʽ ʧʨʽʦʨʠ-

ʪʝʪʽʚ). 

ʇʦʙʫʜʦʚʘʥʘ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʧʝʨʰʦʶ ʛʨʫʧʦʶ (gr = 1 ï ʰʪʘʪʥʽ ʟʘʩʪʦ-

ʩʫʥʢʠ) ʤʘʪʨʠʮʷ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʢʨʠʪʝʨʽʾʚ ʙʫʜʝ ʤʘʪʠ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

 

[K
gr=1

iɴ1,4
]= k1

1
 ... k1

4
 k1
1
 k1
1
/k1
1
 ... k1

1
/k1
4
 ... ... ... ... k1

4
 k1
4
/k1
1
 ... k1

4
/k1
4
 .      (5.10) 

 

ɼʘʣʽ ʟʜʽʡʩʥʶʶʪʴ ʧʦʙʫʜʦʚʫ ʤʘʪʨʠʮʴ ʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ (M) ʘʣʴʪʝʨʥʘ-

ʪʠʚ (ALx) ʱʦʜʦ ʢʦʞʥʦʛʦ ʟ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 5.6 ʢʨʠʪʝʨʽʾʚ. ʂʽʣʴʢʽʩʪʴ ʪʘʢʠʭ 

ʤʘʪʨʠʮʴ ʜʦʨʽʚʥʶʻ 20. ʄʘʪʨʠʮʽ ʤʘʶʪʴ ʪʘʢʠʡ ʚʠʛʣʷʜ:  

 

-
ȟ

 Ë  !, !, !, !, !,Ⱦ!, !,Ⱦ!, !,Ⱦ!, !, !,Ⱦ 

Ⱦ!, !,Ⱦ!, !,Ⱦ!, !, !,Ⱦ!, !,Ⱦ!, !,Ⱦ!, Ȣ               (5.11) 

 

ʇʦʜʘʥʦ ʪʘʢʠʭ ʯʠʥʦʤ ʜʘʥʽ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʘʪʠ 

ʨʦʟʨʘʭʫʥʦʢ ʥʦʨʤʦʚʘʥʦʛʦ ʚʝʢʪʦʨʘ ʧʨʽʦʨʠʪʝʪʽʚ ʟʘ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ:  

 

PRgr
i
=

Vgr
i

В Vgr
in

i=1

, ʟʘ Vgr
i
= Б agr

icp

c=1

p

,                       (5.12) 

ʜʝ PRgr
i

 ï ʥʦʨʤʦʚʘʥʠʡ ʚʝʢʪʦʨ ʧʨʽʦʨʠʪʝʪʽʚ; 

Vgr
i

 ï ʛʦʣʦʚʥʠʡ ʚʣʘʩʥʠʡ ʚʝʢʪʦʨ ʤʘʪʨʠʮʽ; 

agr
ic ï ʝʣʝʤʝʥʪ ʥʘ ʧʝʨʝʪʠʥʽ i-ʛʦ ʨʷʜʢʘ ʪʘ c-ʛʦ ʩʪʦʚʧʮʷ ʤʘʪʨʠʮʽ ʟʘ c=1,p 

(ʜʝ p ï ʢʽʣʴʢʽʩʪʴ ʧʦʨʽʚʥʶʚʘʥʠʭ ʦʙô̒ʢʪʽʚ). 

 

ʆʙʯʠʩʣʝʥʥʷ ʚʣʘʩʥʦʛʦ ʯʠʩʣʘ ʤʘʪʨʠʮʽ ʚʠʢʦʥʫʶʪʴ ʟʘ ʪʘʢʦʶ ʬʦʨ-

ʤʫʣʦʶ: 

 

 ɚmax =В Ygr
ʩ ³ PRgr

cp

c=1 , ʟʘ Ygr
c
=В agr

icp

i=1 ,                  (5.13) 

ʜʝ ɚmax ï ʚʣʘʩʥʝ ʯʠʩʣʦ ʤʘʪʨʠʮʽ; 

Ygr
c

 ï ʩʫʤʘ ʝʣʝʤʝʥʪʽʚ ʩ-ʛʦ ʩʪʦʚʧʮʷ ʤʘʪʨʠʮʽ. 
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ɼʘʣʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʧʦʛʦʜʞʝʥʦʩʪʽ ʟʘ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ: 

 

MS = 
ɚmax - c

c  - 1
 / MLI,                                   (5.14) 

ʜʝ ʄS ï ʚʽʜʥʦʰʝʥʥʷ ʧʦʛʦʜʞʝʥʦʩʪʽ; 

ʄLI ï ʚʠʧʘʜʢʦʚʠʡ ʽʥʜʝʢʩ. 

 

ɺʝʢʪʦʨ ʧʨʽʦʨʠʪʝʪʽʚ ʟʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʱʦʜʦ ʢʦʞʥʦʾ ʽʟ ʛʨʫʧ ʢʨʠʪʝʨʽʾʚ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

 

PRgr = PRgr
1
Ms=1,PRgr

2
Ms=2,...,PRgr

c
Ms=20³PRgr

1
Kgr
i
;      (5.15) 

 

[PRgr*]=[PRgr=1,PRgr=2,PRgr=3,PRgr=4]³PRgr=1,4
i=1

.            (5.16) 

 

ʗʢ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʫ ʘʣʴʪʝʨʥʘʪʠʚʫ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʙʠʨʘʶʪʴ 

ʪʫ, ʟʘ ʷʢʦʛʦ ʟʥʘʯʝʥʥʷ PRgr* ̒  ʥʘʡʤʝʥʰʠʤ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʟʘ ʛʨʫʧʦʶ 

çʐʪʘʪʥʽ ʟʘʩʪʦʩʫʥʢʠè (gr = 1) ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.7.  

 

ʊʘʙʣʠʮʷ 5.7 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ([K
gr=1

iɴ1,4
])  

ʛʨʫʧʠ çʐʪʘʪʥʽ ʟʘʩʪʦʩʫʥʢʠè (gr = 1) ʪʘ ʟʥʘʯʝʥʥʷ  

ʚʝʢʪʦʨʘ ʧʨʽʦʨʠʪʝʪʘ (PRgr=1
i=2

) 

 

gr = 1 kgr=1
i=1

 kgr=1
i=2

 kgr=1
i=3

 kgr=1
i=4

 agr
ic

p

c=1

 agr
ic

p

c=1

p

 Vgr
i

n

i=1

 PRgr=1
i=2

 

kgr=1
i=1

 1,00 0,33 3,00 2,00 2,000 0 1,148 7 

4,809 8 

0,238 8 

kgr=1
i=2

 3,00 1,00 3,00 4,00 36,00 0 2,449 5 0,509 3 

kgr=1
i=3

 0,33 0,33 1,00 3,00 0,333 3 0,759 8 0,158 0 

kgr=1
i=4

 0,50 0,25 0,33 1,00 0,041 7 0,451 8 0,093 9 

 

ʇʨʠʢʣʘʜ ʦʜʥʽʻʾ ʟ ʧʦʙʫʜʦʚʘʥʠʭ ʤʘʪʨʠʮʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣ -ʁ

ʚʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ: çʅʘʩʢʽʣʴʢʠ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 
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ʪʨʫʜʦʤʽʩʪʢʽʰʝ ʨʝʘʣʽʟʫʚʘʪʠ ʢʦʥʢʨʝʪʥʠʡ ʢʨʠʪʝʨʽʡ, ʥʽʞ ʫ ʤʝʞʘʭ ʽʥʰʦʛʦ?è 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.8.  

 

ʊʘʙʣʠʮʷ 5.8 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ ALx ʱʦʜʦ ʢʨʠʪʝʨʽʶ kgr=1
i=4

  

ʪʘ ʦʙʯʠʩʣʝʥʽ ʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʘ ʧʨʽʦʨʠʪʝʪʘ (PRgr=1
i=4

) 

 

kgr=1
i=4

 ALx=1 ALx=2 ALx=3 agr
ic

p

c=1

 agr
ic

p

c=1

p

 Vgr
i

n

i=1

 PRgr=1
i=4

 

ALx=1 1,00 2,00 3,00 6,000 0 1,817 1 

3,513 8 

0,517 1 

ALx=2 0,50 1,00 4,00 2,000 0 1,259 9 0,358 6 

ALx=3 0,33 0,25 1,00 0,083 3 0,436 8 0,124 3 

 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʟʜʽʡʩʥʶʶʪʴ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʽʥʰʠʭ ʛʨʫʧ ʪʘ ʢʨʠ-

ʪʝʨʽʾʚ. ʈʦʟʨʘʭʫʥʦʢ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʽʚʥʦʛʦ ʚʝʢʪʦʨʘ ʧʨʽʦʨʠʪʝʪʽʚ (Rgr*)  

ʟʘ ALx, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠ, ʜʘʚ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: WordPress (0,3596), 

Joomla (0,2882), Drupal (0,3522). ʎʝ ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʫʭʚʘʣʠʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʨʦʙʫ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦʛʦ ʟ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʠʭ CMS ʽʟ ʧʦʟʠʮʽʾ ʤʽʥʽʤʽʟʘʮʽʾ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ. ʗʢ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʙʨʘʥʦ CMS Joomla.  

 

5.4. ʈʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘ ʬʦʨʤʘʣʽʟʦʚʘʥʠʤ ʦʧʠʩʦʤ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

 

ʇʠʪʘʥʥʷ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʠʨʽʰʝʥʥʶ ʚ ʤʝʞʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ, ʧʦʣʷʛʘʶʪʴ ʚ ʪʘʢʦʤʫ:  

1) ʽʥʬʦʨʤʘʮʽʷ, ʽʟ ʷʢʦʶ ʧʨʘʮʶʻ ʚʝʙʙʘʟʦʚʘʥʘ ʩʠʩʪʝʤʘ, ʤʘʻ ʙʫʪʠ 

ʬʦʨʤʘʣʽʟʦʚʘʥʦʶ ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦʶ (ʦʜʥʦʟʥʘʯʥʦ ʧʦʜʘʥʦ )ʁ; 

2) ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʘʤʦʚʣʝʥʴ ʤʘʶʪʴ ʙʫʪʠ ʧʨʘʚʠʣʴʥʦ ʽʥʪʝʨ-

ʧʨʝʪʦʚʘʥʠʤʠ. 

ʆʪʞʝ, ʚʠʥʠʢʘʶʪʴ ʪʘʢʽ ʚʘʞʣʠʚʽ ʧʠʪʘʥʥʷ: ʦʧʠʩ ʦʙô̒ʢʪʽʚ ʽ ʬʦʨʤʘʣʽʟʘʮʽʷ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʧʦʜʘʥʥʷ ʚ ʪʠʧʽʟʦʚʘʥʠʭ ʬʦʨʤʘʭ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʠʪʘʥʴ ʟʘ ʢʦʞʥʠʤ ʽʟ ʚʠʜʽʚ ʟʘʤʦʚʣʝʥʴ ʜʦʮʽʣʴʥʦ 

ʩʬʦʨʤʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʪʘʙʣʠʮʽ ʦʧʠʩʫ ʪʘ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʚʭʽʜʥʦʾ 
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ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠʢʣʘʜ ʦʧʠʩʫ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʚʠʜʦʤ ʟʘʤʦʚʣʝʥʥʷ 

çɺʽʟʠʪʽʚʢʘè: 

1) ʚʠʜ ʧʨʦʜʫʢʮʽʾ: çʚʽʟʠʪʽʚʢʘè; 

2) ʢʽʣʴʢʽʩʪʴ: ç100; 150; 200è; 

3) ʪʠʧ ʧʘʧʝʨʫ: çColotech 240 ʛ/ʤ2 ï 1,00 ʛʨʥ; Colotech 260 ʛ/ʤ2 ï  

1,50 ʛʨʥ; Colotech 280 ʛ/ʤ2 ï 2,00 ʛʨʥè; 

4) ʤʘʢʝʪ ʚʽʟʠʪʽʚʢʠ: çʚʠʙʨʘʪʠ ʬʘʡʣè (ʟʘʜʘʥʦ ʽʥʰʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ 

ʩʠʩʪʝʤʠ: çʩʬʦʨʤʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦè, çʚʠʙʨʘʪʠ ʬʘʡʣè, çʟʚʝʨʥʫʪʠʩʷ  

ʜʦ ʜʠʟʘʡʥʝʨʘè); 

5) ʫʩʴʦʛʦ: çʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷè. 

ʋ ʪʘʙʣ. 5.9 ʥʘʚʝʜʝʥʦ ʬʦʨʤʘʣʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʾ ʟʘʤʦʚʣʝʥʥʷ çɺ-̔

ʟʠʪʽʚʢʘè. ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʟʜʽʡʩʥʶʶʪʴ ʦʧʠʩ ʟʘ ʽʥʰʠʤʠ ʚʠʜʘʥʥʷʤʠ ʟʘ-

ʤʦʚʣʝʥʴ.  

 

ʊʘʙʣʠʮʷ 5.9 

 

ɺʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟʘʤʦʚʣʝʥʥʷ çɺʽʟʠʪʽʚʢʘè 

 

ʅʘʟʚʠ ʧʦʣʽʚ ʇʦʟʥʘʯʝʥʥʷ ʊʠʧʠ ʜʘʥʠʭ ʆʧʠʩʠ ʧʦʣʽʚ 

ʂʽʣʴʢʽʩʪʴ quantity int ʩʧʘʜʥʠʡ ʩʧʠʩʦʢ 

ʊʠʧ ʧʘʧʝʨʫ multiple string ʩʧʘʜʥʠʡ ʩʧʠʩʦʢ 

ʄʘʢʝʪ ʚʽʟʠʪʽʚʢʠ zagruzka_fajla string ʨʦʟʤʽʨ ʬʘʡʣʫ 2 048 ʂʙ 

ʋʩʴʦʛʦ total double 
ʨʦʟʨʘʭʫʥʦʢ ʚʘʨʪʦʩʪʽ 

(ʧʦʣʝ ʚʠʚʝʜʝʥʥʷ) 

 

ɼʣʷ ʦʧʠʩʫ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʽʻʥʪʘ-ʟʘʤʦʚʥʠʢʘ ʧʨʦʧʦʥʫʶʪʴ ʪʘʢʫ 

ʽʥʬʦʨʤʘʮʽʶ (ʪʘʙʣ. 5.10).  

 

ʊʘʙʣʠʮʷ 5.10 

 

ɺʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʦʧʠʩʫ ʢʣʽʻʥʪʘ-ʟʘʤʦʚʥʠʢʘ 

 

ʅʘʟʚʠ ʧʦʣʽʚ ʇʦʟʥʘʯʝʥʥʷ ʊʠʧʠ ʜʘʥʠʭ ʆʧʠʩʠ ʧʦʣʽʚ 

ɯʤô̫ imya string ʧʦʣʝ ʚʚʝʜʝʥʥʷ 

ʃʦʛʽʥ login string ʧʦʣʝ ʚʚʝʜʝʥʥʷ 

ʇʘʨʦʣʴ parol string ʧʦʣʝ ʚʚʝʜʝʥʥʷ 

ɽʣʝʢʪʨʦʥʥʘ ʘʜʨʝʩʘ email string ʧʦʣʝ ʚʚʝʜʝʥʥʷ 
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ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ʟʢʫ ʟʘʤʦʚʥʠʢʘ ʟ ʚʽʜ-

ʜʽʣʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦʮʽʣʴʥʦ ʚʠʜʽʣʠʪʠ ʦʢʨʝʤʫ ʬʦʨʤʫ, ʱʦ ʙʫʜʝ ʟʘʚʞʜʠ 

ʜʦʩʪʫʧʥʦʶ ʫ ʚʝʙʙʘʟʦʚʘʥʽʡ ʩʠʩʪʝʤʽ ʷʢ çʂʦʥʪʘʢʪʥʘ ʬʦʨʤʘè. ʉʪʨʫʢʪʫʨʥʽ 

ʦʜʠʥʠʮʽ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʮʽʻʾ ʬʦʨʤʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.11. 

 

ʊʘʙʣʠʮʷ 5.11 

 

ɺʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ 

 

ʅʘʟʚʠ ʧʦʣʽʚ ʇʦʟʥʘʯʝʥʥʷ ʊʠʧ ʜʘʥʠʭ ʆʧʠʩ ʧʦʣʷ 

ɯʤô̫ imya string ʧʦʣʝ ʚʚʝʜʝʥʥʷ 

ɽʣʝʢʪʨʦʥʥʘ ʘʜʨʝʩʘ email string ʧʦʣʝ ʚʚʝʜʝʥʥʷ 

ʊʝʤʘ ʧʦʚʽʜʦʤʣʝʥʥʷ tema string ʜʽʣʷʥʢʘ ʚʚʝʜʝʥʥʷ 

ʇʦʚʽʜʦʤʣʝʥʥʷ povid string ʜʽʣʷʥʢʘ ʚʚʝʜʝʥʥʷ 

ʅʘʜʽʩʣʘʪʠ ʢʦʧʽʶ ʩʦʙʽ kopi bool ʯʝʢʙʦʢʩ 

 

ʇʽʜʛʦʪʦʚʣʝʥʫ ʪʘʢʠʤ ʯʠʥʦʤ ʽʥʬʦʨʤʘʮʽʶ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ  

ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ (ʬʦʨʤ, 

ʤʦʜʫʣʽʚ ʪʦʱʦ) ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ʆʢʨʝʤʠʤ ʧʠʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʻ ʧʠʪʘʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʾʾ ʽʥʪʝʨʬʝʡʩʫ [27]. ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʙʙʘʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʟʘʤʦʚʥʠʢ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʩʧʨʷʤʦʚʫʻ ʩʚʦʾ ʨʽʰʝʥʥʷ ʥʘ ʚʠ-

ʨʽhʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ, ʘ ʩʘʤʝ: 

1) ʧʨʠʡʤʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʧʝʚʥʦʛʦ 

ʚʠʜʫ ʯʝʨʝʟ ʟʘʧʦʚʥʝʥʥʷ ʪʠʧʽʟʦʚʘʥʠʭ ʬʦʨʤ, ʱʦ ʤʽʩʪʷʪʴ ʧʦʪʨʽʙʥʽ ʡ ʜʦʩʪʘʪʥʽ 

ʧʦʣʷ; 

2) ʩʪʚʦʨʝʥʥʷ ʪʘ/ʘʙʦ ʨʦʙʦʪʘ ʟ ʤʘʢʝʪʦʤ ʚ ʦʥʣʘʡʥ-ʨʝʜʘʢʪʦʨʽ; 

3) ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʚʘʨʪʦʩʪʽ ʟʘʤʦʚʣʝʥʥʷ; 

4) ʧʽʜʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ʟʢʫ ʟ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ 

ʟʜʽʡʩʥʝʥʥʷ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ, ʷʢ: ʧʨʠʢʨʽʧʣʝʥʥʷ ʤʘʢʝʪʘ ʟʘʤʦʚʣʝʥʥʷ; ʢʦʨʠʛʫ-

ʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʘʢʝʪʘ ʡ ʦʬʦʨʤʣʝʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʚô̫ʟʢʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʚʽʜʜʽʣʦʤ (ʤʝʥʝʜʞʝʨʽʚ, ʪʝʭʥʦʣʦʛʽʚ ʪʦʱʦ); ʦʪʨʠʤʘʥʥʷ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʩʪʘʥ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʾ 

ʧʦʰʪʠ; ʦʧʣʘʪʠ ʟʘʤʦʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ (ʥʘʧʨʠ-

ʢʣʘʜ, ʟʘʩʦʙʘʤʠ Visa, MasterCard, Apple Pay ʪʘ ʽʥ.) ʪʦʱʦ. 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʪʦʤʫ, ʱʦ ʛʦʣʦʚʥʠʤ ʜʣʷ ʩʠʩʪʝʤʠ ʙʫʜʝ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ, ʱʦ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʶ ʟʘʤʦʚʥʠʢ, ʙʫʣʦ ʚʠʙʨʘʥʦ ʢʦʥʮʝʧʮʽʶ 

ʜʠʟʘʡʥʫ ʽʥʪʝʨʬʝʡʩʫ ï çʜʠʟʘʡʥ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜ ʟʘʚʜʘʥʥʷè (Task-
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centered design). ɿʛʽʜʥʦ ʽʟ ʮʽʻʶ ʢʦʥʮʝʧʮʽʾ [37], ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ 

ʤʘʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʫ-

ʚʘʥʥʷ ʜʦʮʽʣʴʥʦ ʟʘʜʽʷʪʠ ʤʝʪʦʜ ʩʮʝʥʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʽʥʪʝʨ-

ʬʝʡʩʦʤ ʫ ʧʨʦʮʝʩʽ ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ʊʘʢ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʴ ʽʟ ʧʨʠʢʨʽʧʣʝʥʥʷ ʤʘʢʝʪʘ, ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ, ʢʘʣʴʢʫʣʷʮʽʾ  

ʡ ʦʧʣʘʪʠ, ʩʮʝʥʘʨʽʡ ʚʟʘʻʤʦʜʽʾ ʙʫʜʝ ʤʘʪʠʤʝ ʪʘʢʠʡ ʚʠʛʣʷʜ (ʨʠʩ. 5.1). 

 

 
 

ʈʠʩ. 5.1. ʉʮʝʥʘʨʽʡ ʧʨʦʮʝʩʫ ʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ çɺʽʟʠʪʽʚʢʘè 


