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ɸʅʆʊɸʎɯʗ 

 

ʆʩʪʘʧʝʥʢʦ ɸ.ɸ. ʇʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʪʘ 

ʢʘʨʪʦʥʫ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ 

ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 21.06.01 ñɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘò ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

ʄʆʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2018.  

ɼʠʩʝʨʪʘʮʽʶ ʧʨʠʩʚʷʯʝʥʦ ʧʠʪʘʥʥʷʤ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʦʜʝʨʞʘʥʥʷ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ (ɸʇʉ), ʱʦ ʩʧʨʠʷʪʠʤʝ ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʪʚʝʨʜʠʭ 

ʚʽʜʭʦʜʽʚ, ʟʥʠʞʝʥʥʶ ʦʙʩʷʛʽʚ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ.  

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʪʘ 

ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʪʘ 

ʢʘʨʪʦʥʫ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʠʪʘʥʥʷ ʚʧʣʠʚʫ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ 

ɸʇʉ ʥʘ ʧʘʧʝʨʦʪʚʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʦʥ, ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, 

ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʟʘ ʫʯʘʩʪʶ ɸʇʉ,  ʧʨʦʮʝʩʠ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ 

ʥʘ ʩʽʪʮʽ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ, ʚʠʩʚʽʪʣʝʥʦ ʥʝʜʦʩʪʘʪʥʴʦ ʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ.  

ɺʠʟʥʘʯʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʣʦʢʦʥ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʘ ɸʇʉ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʩʪʘʜʽʡ: ʰʚʠʜʢʦʛʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ, 

ʧʦʚʽʣʴʥʦʛʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʩʪʘʜʽʾ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞʽ ʥʘʩʠʯʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʦʣʦʢʥʠʩʪʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʟʘ ʟʨʦʩʪʘʶʯʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-8ɺ-3 ï ʤʘʢʫʣʘʪʫʨʘ 

ʤʘʨʢʠ ʄʉ-7ɹ-2 ï ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-6ɹ-3 ï ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-5ɹ-2. 

ʇʽʜʚʠʱʝʥʥʷ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʢʦʥ ʟʤʝʥʰʫʻ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʾʭ 
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ʨʦʟʤʝʣʶʚʘʥʥʷ, ʧʦʢʨʘʱʫʻ ʬʽʙʨʠʣʶʚʘʥʥʷ ʚʦʣʦʢʦʥ, ʟʥʠʞʫʻ ʫʪʚʦʨʝʥʥʷ 

ʜʨʽʙʥʦʚʦʣʦʢʥʠʩʪʦʾ ʬʨʘʢʮʽʾ ʫ ʚʦʣʦʢʥʠʩʪʽʡ ʩʫʩʧʝʥʟʽʾ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʤʽʩʪʦʤ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ, 

ʷʢʽ ʟʘ ʨʘʭʫʥʦʢ ʧʦʟʠʪʠʚʥʦʛʦ ʟʘʨʷʜʫ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʤʠ 

ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʤʘʢʨʦʤʦʣʝʢʫʣ ʮʝʣʶʣʦʟʠ. ʊʦʙʪʦ ʽ ʬʣʦʢʫʣʶʶʯʘ ʟʜʘʪʥʽʩʪʴ 

ʽ ʟʜʘʪʥʽʩʪʴ ʭʽʤʽʯʥʦ ʟʚôʷʟʫʚʘʪʠʩʷ ʟ ʚʦʣʦʢʥʘʤʠ ʮʝʣʶʣʦʟʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ 

ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚ ɸʇʉ. ʊʦʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ɸʇʉ 

ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʫ ʩʤʦʣʘʭ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʤʽʩʪʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜʠ 
1
ʅ ʽ 

13
ʉ ʗʄʈ ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʷʢʽʩʥʠʡ ʽ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ɸʇʉ ʟʘ ʾʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʽʚ ʗʄʈ 
1
ʅ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʣʠʰʝ ʜʣʷ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ɸʇʉ, ʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʢʨʦʤʦʣʝʢʫʣ ʩʤʦʣ ʜʦʮʽʣʴʥʦ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
13
ʉ 

ʗʄʈ ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
13
ʉ ʗʄʈ ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ  ʨʦʟʨʘʭʦʚʘʥʦ 

ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚ ʨʽʟʥʠʭ ʚʠʜʘʭ ɸʇʉ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʤʝʭʘʥʽʟʤ 

ʚʟʘʻʤʦʜʽʾ ɸʇʉ ʟ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʮʝʣʶʣʦʟʠ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ɸʇʉ ʥʘ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʫʤʦʚ 

ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ɸʇʉ, ʚʤʽʩʪ 

ʜʘʥʠʭ ʛʨʫʧ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʦʛʦ ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚʽʜ 7 % ʜʦ            

81 %. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʋʣʴʪʨʘʨʝʟ 200 ʟ ʚʤʽʩʪʦʤ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ 76 % ʻ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ɸʇʉ ʩʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʘʛʝʥʪʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ.   

ɺʠʚʯʝʥʦ ʚʧʣʠʚ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʥʘ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʫ 

ʽ ʢʘʨʪʦʥʫ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʤʘʩʠ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʘʧʝʨʦʨʦʙʥʠʭ ʤʘʰʠʥ ʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʫ 

ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ 
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ʤʘʩʠ ʚ 1,9-2,4 ʨʘʟʠ ʟʘ ʥʠʟʴʢʠʭ ʚʠʪʨʘʪ ʨʝʘʛʝʥʪʽʚ ʽ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 

ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ. ʇʨʦʚʝʜʝʥʠʤʠ ʧʦʨʽʚʥʷʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʽʩʪʴ 

ʟʥʝʚʦʜʥʝʥʥʷ, ʥʝ ʚʠʪʨʘʯʘʶʯʠ ʜʦʜʘʪʢʦʚʠʭ ʢʦʰʪʽʚ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ. 

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ɸʇʉ ʥʘ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ ʪʘ 

ʫʪʨʠʤʘʥʥʷ ʤʘʩʠ ʥʘ ʩʽʪʮʽ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʽʚ ʨʽʜʢʠʭ ʚʽʜʭʦʜʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʟ̔ ʤʘʢʫʣʘʪʫʨʠ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʟʤʝʥʰʫʻ 

ʢʘʣʘʤʫʪʥʽʩʪʴ ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʚʠʜʫ ʽ ʚʠʪʨʘʪ ʜʘʥʠʭ 

ʨʝʘʛʝʥʪʽʚ ʫ ʢʦʤʧʦʟʠʮʽʾ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚ ɸʇʉ ʟʘ 

ʦʧʪʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʩʧʨʠʷʻ ʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʪʨʠʤʘʥʥʷ 

ʢʦʨʦʪʢʦʛʦ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ  ʇʈʄ ʜʦ 98,1 %, ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʠʟʴʢʦʷʢʽʩʥʦʾ 

ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʄʉ-8ɺ-3, ʱʦ ʩʢʦʨʦʯʫʻ ʚʪʨʘʪʠ ʚʠʭʽʜʥʦʾ 

ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʽʚ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ɸʇʉ ʻ ʢʘʪʽʦʥʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ 

ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʮʝʣʶʣʦʟʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʪʘ ʽʥʰʠʤʠ ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʤʠ 

ʯʘʩʪʠʥʢʘʤʠ ʚ ʢʦʤʧʦʟʠʮʽʾ ʤʘʩʠ, ʧʦʢʘʟʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ɸʇʉ ʷʢ ʬʣʦʢʫʣʷʥʪʽʚ ʫ 

ʧʨʦʮʝʩʽ ʦʩʚʽʪʣʝʥʥʽ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ ʟ ʢʘʣʘʤʫʪʥʽʩʪʶ  2900 ʤʛ/ʜʤ
3
 ʽ       

9540 ʤʛ/ʜʤ
3
 ʟʘ ʨʽʟʥʠʭ ʚʠʪʨʘʪ ɸʇʉ. 

ʇʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʫ ʧʨʦʮʝʩʽ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʩʽʪʢʦʚʠʭ 

ʚʦʜ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʚ ʷʢʠʭ ʤʽʩʪʠʪʴʩʷ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʨʘʮʽʦʥʘʣʴʥʘ ʚʠʪʨʘʪʘ 

ʋʣʴʪʨʘʨʝʟ 200 ʚ ʢʽʣʴʢʦʩʪʽ 5 ʤʛ/ʜʤ
3
 ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʩʽʪʢʦʚʦʾ 

ʚʦʜʠ  ʜʦ 64 %.  

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʪʨʠʤʘʥʥʷ ʤʘʩʠ ʥʘ ʩʽʪʮʽ ʧʘʧʝʨʦʨʦʙʥʦʾ 

ʤʘʰʠʥʠ, ʟʥʠʞʝʥʥ ̫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ ʪʘ ʦʙôʻʤʽʚ 

ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʇʉ ʚʠʟʥʘʯʝʥʦ ʧʦʢʘʟʥʠʢʠ ʢʘʣʘʤʫʪʥʦʩʪʽ ʪʘ 

ʩʪʫʧʝʥʷ ʦʩʚʽʪʣʝʥʥʷ. ɺʠʚʯʝʥʦ ʚʧʣʠʚ ɸʇʉ  ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ 

ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʪʘ  ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ 
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ʨʽʟʥʠʭ ʤʘʨʦʢ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚ ʩʢʣʘʜʽ 

ʤʘʢʨʦʤʦʣʝʢʫʣ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ  

ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʋʣʴʪʨʘʨʝʟ 200 ʟ ʚʤʽʩʪʦʤ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ 76% ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʩʝʨʝʜ 

ʚʠʚʯʝʥʠʭ ʨʝʘʛʝʥʪʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʘʧʝʨʫ ʜʣʷ 

ʛʦʬʨʫʚʘʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘ ʤʝʪʦʜʦʤ ʚʘʛʦʚʦʾ ʟʛʦʨʪʢʠ 

ʦʪʨʠʤʘʥʦ ʢʦʤʧʨʦʤʽʩʥʫ ʦʙʣʘʩʪʴ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ. 

ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʽʟ ʤʘʢʫʣʘʪʫʨʠ 

ʤʘʨʢʠ ʄʉ-5ɹ-2 ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫ ʪʦʯʮʽ ʦʧʪʠʤʫʤʫ, ʤʘʶʪʴ 

ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ: ʦʧʽʨ ʧʨʦʜʘʚʣʶʚʘʥʥʶ ï 444 ʢʇʘ; ʦʧʽʨ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ 

ʧʘʧʝʨʫ ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ ï 371 ʅ; ʦʧʽʨ ʪʦʨʮʝʚʦʤʫ ʩʪʠʩʥʝʥʥʶ 

ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ ï 2,38 ʢʅ/ʤ; ʤʽʮʥʽʩʪʴ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ ï10 ʢʅ/ʤ; 

ʧʦʚʝʨʭʥʝʚʘ ʚʙʠʨʥʽʩʪʴ ʚʦʜʠ ʧʦ ʂʦʙʙ30 ï 17 ʛ/ʤ
2
, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ 

ʩʪʘʥʜʘʨʪʫ ʜʣʷ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʤʘʨʢʠ ɹ-0.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ 

ʟʨʦʩʪʘʥʥʷ ʚ ʤʘʢʫʣʘʪʫʨʽ ʢʦʨʦʪʢʦʚʦʣʦʢʥʠʩʪʦʾ ʬʨʘʢʮʽʾ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʢʘʨʪʦʥʫ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʥʘ 21-26 %. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʯʘʩʪʢʦʚʦʾ (ʜʦ 30%) ʟʘʤʽʥʠ 

ʫ ʚʦʣʦʢʥʠʩʪʽʡ ʢʦʤʧʦʟʠʮʽʾ ʙʽʣʴʰ ʚʘʨʪʽʩʥʦʾ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʥʘ 

ʢʦʨʦʪʢʦʚʦʣʦʢʥʠʩʪʫ ʤʘʢʫʣʘʪʫʨʫ ʤʘʨʢʠ ʄʉ-8ɺ-3, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʜʘʥʦʛʦ ʚʠʜʫ ʢʘʨʪʦʥʫ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʫʪʚʦʨʝʥʥʷ ʭʽʤʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʦʚʘʣʝʥʪʥʠʭ ʭʽʤʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʟ 

ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʮʝʣʶʣʦʟʠ ʻ ʨʝʟʫʣʴʪʘʪ ʚʟʘʻʤʦʜʽʾ ɸʇʉ ʟ ʤʝʪʠʣʦʣʴʥʠʤʠ 

ʩʧʦʣʫʢʘʤʠ. ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ɸʇʉ ʫ ʧʨʦʮʝʩʽ 

ʚʟʘʻʤʦʜʽʾ ʟ ʤʝʪʠʣʦʣʴʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʮʝʣʶʣʦʟʠ ʤʝʪʦʜʦʤ 
13
ʉ ʗʄʈ ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʣʠʟʴʢʽ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʥʘʣʝʞʥʽʩʪʶ ʜʦ ʮʝʣʶʣʦʟʠ ʨʝʯʦʚʠʥʠ, 

ʷʢʽ ʤʘʶʪʴ ʛʽʜʨʦʢʩʠʣʴʥʽ ʛʨʫʧʠ, ʘʣʝ ʚʦʥʠ ʨʦʟʯʠʥʷʶʪʴʩʷ ʫ ʚʦʜʽ ï ʛʣʶʢʦʟʘ, ʮʫʢʨʦʟʘ, 

ʢʨʦʭʤʘʣʴ ʪʘ ʝʪʠʣʝʥʛʣʽʢʦʣʴ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʯʘʩ ʟʥʝʚʦʜʥʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʚ ʩʠʩʪʝʤʽ ɸʇʉ 

ï ʚʦʣʦʢʥʘ ʤʘʢʫʣʘʪʫʨʠ ʫʪʚʦʨʶʶʪʴʩʷ ʤʽʞʤʦʣʝʢʫʣʷʨʥʽ ʚʦʜʥʝʚʽ ʟʚôʷʟʢʠ, ʘ ʧʽʩʣʷ 
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ʜʦʩʷʛʥʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʢʨʠʪʠʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʢʦʚʘʣʝʥʪʥʠʭ ʟʚôʷʟʢʽʚ ʝʪʝʨʥʦʛʦ ʪʠʧʫ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʢʦʤʧʦʥʝʥʪʽʚ 

ʷʢ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʽ ʩʠʩʪʝʤ ʘʤʬʦʪʝʨʥʘ ʧʦʣʽʤʝʨʥʘ ʩʤʦʣʘ - ʮʝʣʶʣʦʟʘ.   

ʇʦʢʘʟʘʥʦ, ʱʦ ʧʦʚʥʝ ʚʠʜʘʣʝʥʥʷ ʚʦʜʠ ʫ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʘʤʬʦʪʝʨʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ï ʮʝʣʶʣʦʟʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʮʝʩʫ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ɸʇʉ ʪʘ 

ʝʪʝʨʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʩʤʦʣʠ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʚʪʦʨʠʥʥʠʭ 

ʚʦʣʦʢʦʥ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ 

ʽ ʢʘʨʪʦʥʫ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʢʥʘ ʫ ʧʽʜʩʽʪʢʦʚʠʭ 

ʚʦʜʘʭ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʥʘʨʥʦʾ ʩʠʩʪʝʤʠ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 

ʟʘʙʝʟʧʝʯʫ̒  ʟʥʠʞʝʥʥ̫ ʩʦʙʚ̔ʘʨʪʦʩʪʽ ʢʘʨʪʦʥʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʥʘ                 

3 272,7 ʛʨʥ /ʪ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʟʘʤʽʥʠ ʧʝʨʚʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʧʽʜʚʠʱʝʥʥʷ 

ʩʪʫʧʝʥʷ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ ʨʽʜʢʠʭ 

ʚʽʜʭʦʜʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʬʣʦʢʫʣʷʥʪʽʚ ʥʘ ʟʥʝʚʦʜʥʝʥʥʷ ʦʩʘʜʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʟʝʪʠʜʠʥʦʚʘ ʛʨʫʧʘ, ʘʤʬʦʪʝʨʥʘ ʧʦʣʽʤʝʨʥʘ ʩʤʦʣʘ,  

ʢʘʣʘʤʫʪʥʽʩʪʴ, ʤʘʢʫʣʘʪʫʨʘ, ʩʪʫʧʽʥʴ ʫʪʨʠʤʘʥʥʷ, ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ.  

 

ʉʧʠʩʦʢ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮ ɹʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ 

1. ʆʩʪʘʧʝʥʢʦ ɸ. ɸ. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʙʫʤʘʛʠ ʠʟ ʤʘʢʫʣʘʪʫʨʳ 

ʭʠʤʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ / ɸ. ɸ. ʆʩʪʘʧʝʥʢʦ, ɺ. ʅ. ʄʦʨʦʟ,              

ɺ. ɸ. ɹʘʨʙʘʰ, ʉ. ʖ. ʂʦʞʝʚʥʠʢʦʚ, ɺ. ʂ. ɼʫʙʦʚʦʡ, ʀ. ʅ. ʂʦʚʝʨʥʠʥʩʢʠʡ // ʍʠʤʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ï 2012. ï  ̄ 1. ï ʉ. 187 ï 190. (ɿʘʢʦʨʜʦʥʥʝ ʚʠʜʘʥʥʷ) 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʫʯʘʩʪʽ ʫ ʘʥʘʣʽʟʽ, 

ʫʟʘʛʘʣʴʥʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ.  

2. ʆʩʪʘʧʝʥʢʦ ɸ. ɸ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʽʚ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ 

ʩʫʩʧʝʥʟʽʾ ʟ ʤʘʢʫʣʘʪʫʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ /  ɸ. ɸ. 

ʆʩʪʘʧʝʥʢʦ, ʈ. ɺ. ʉʘʯʦʢ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ çʀʅʊɽʈʅɸʋʂɸè. ï 

2017. ï ˉ5 (27). ï ʉ. 87 ï 89 (ɺʭʦʜʠʪʴ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʠ ʈʀʅʎ, ɺɸSE) 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʚʧʣʠʚʫ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ 

ʩʤʦʣ  ʥʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʦʮʝʩʽʚ ʟʥʝʚʦʜʥʝʥʥʷ, ʫʯʘʩʪʽ ʚ ʘʥʘʣʽʟʽ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʽ 
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ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ. 

3. ʄʦʨʦʟ ɺ. ʅ. ʅʦʚʦʝ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʫʤʘʛʠ ʠ 

ʢʘʨʪʦʥʘ ʠʟ ʤʘʢʫʣʘʪʫʨʳ / ɺ. ʅ. ʄʦʨʦʟ, ɸ. ɸ. ʆʩʪʘʧʝʥʢʦ // ʋʧʘʢʦʚʢʘ. ï 2011. ï                    

ʉ. 24 ï26. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, 

ʫʯʘʩʪʽ ʫ ʘʥʘʣʽʟʽ, ʫʟʘʛʘʣʴʥʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ. 

4. ɹʘʨʙʘʰ ɺ. ɸ. ɺʧʣʠʚ ʘʤʬʦʪʝʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʤʦʣʠ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʽ ʷʢʦʩʪʽ ʧʘʧʝʨʫ / ɺ. ɸ. ɹʘʨʙʘʰ, ɸ. ɸ. ʆʩʪʘʧʝʥʢʦ 

// ʅʘʫʢʦʚʽ ʚʽʩʪʽ ʅʊʋʋ çʂʇɯè. ï 2013. ï ˉ 3. ï ʉ. 104 ï 107. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ 

ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʠʪʨʘʪ ʘʤʬʦʪʝʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʤʦʣʠ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʽ ʷʢʦʩʪʽ ʧʘʧʝʨʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʽ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

5. ɹʘʨʙʘʰ ɺ. ɸ. ɺʣʠʷʥʠʝ ʩʪʝʧʝʥʠ ʥʘʙʫʭʘʥʠʷ ʚʦʣʦʢʦʥ ʥʘ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʫʤʘʛʠ / ɺ. ɸ. ɹʘʨʙʘʰ, ɸ. ɸ. ʆʩʪʘʧʝʥʢʦ // ʋʧʘʢʦʚʢʘ. ï 

2014. ï ˉ 5. ïʉ. 29 ï 32. ɿʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʩʪʫʧʝʥʷ ʥʘʙʫʭʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ ʪʘ ʪʘ ʦʬʦʨʤʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʠʛʣʷʜʽ ʧʫʙʣʽʢʘʮʽʽ. 

6. ɹʘʨʙʘʰ ɺ. ɸ. ɺʧʣʠʚ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʤʘʢʫʣʘʪʫʨʠ / ɺ. ɸ. ɹʘʨʙʘʰ, ɸ. ɸ. ʆʩʪʘʧʝʥʢʦ // 

ʋʧʘʢʦʚʢʘ. ï 2016. ï ˉ 3. ï ʉ. 10 ï 13. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ 

ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʥʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ.  

7. ʃʫʢôʷʥʦʚʘ ɺ. ɺ. ɽʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʧʝʨʝʨʦʙʢʠ ʤʘʢʫʣʘʪʫʨʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ / ɺ. ɺ. ʃʫʢôʷʥʦʚʘ, ɸ. ɸ. ʆʩʪʘʧʝʥʢʦ 

// ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ï 2017. ï ˉ 2. ï ʉ. 78 ï 86. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʫʯʘʩʪʽ ʚ ʘʥʘʣʽʟʽ, 

ʫʟʘʛʘʣʴʥʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ. 

8. ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 91149 ʋʢʨʘʾʥʘ, ʄʇʂ
7
 D21ʅ 17/00, D21ʅ 

21/00. ʉʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ / ɹʘʨʙʘʰ ɺ. ɸ., 

ʆʩʪʘʧʝʥʢʦ ɸ. ɸ., ʄʦʨʦʟ ɺ. ʄ.; ʟʘʷʚʥʠʢ ʪʘ ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ ʅʊʋʋ çʂʇɯè. ï                    
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ˉ u201315544; ʟʘʷʚʣ. 30.12.2013; ʦʧʫʙʣ. 25.06.2014, ʙʶʣ. ˉ 12. ï 4 ʩ. ɿʜʦʙʫʚʘʯʝʚʽ 

ʥʘʣʝʞʠʪʴ ʽʜʝʷ, ʬʦʨʤʫʣʘ ʪʘ ʫʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ,  ʦʬʦʨʤʣʝʥʥʷ 

ʤʘʪʝʨʽʘʣʠ ʟʘʷʚʢʠ.  

9. ɹʘʨʙʘʰ ɺ. ɸ. ɺʧʣʠʚ ʩʪʨʫʢʪʫʨʠ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ / ɺ. ɸ. ɹʘʨʙʘʰ, ɸ. ɸ. ʆʩʪʘʧʝʥʢʦ,                     

ɺ. ɺ. ʊʨʘʯʝʚʩʴʢʠʡ // ʍʽʤʽʯʥʘ ʽʥʞʝʥʝʨʽʷ, ʝʢʦʣʦʛʽʷ ʪʘ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ. ï 2015. ï 

ˉ1. ï ʉ. 58 ï 64. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʟ  

ʚʠʚʯʝʥʥʷ  ʧʨʦʮʝʩʽʚ  ʚʧʣʠʚʫ ʩʪʨʫʢʪʫʨʠ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ. 
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SUMMARY 

 

A. A. Ostapenko.  The Increase of Ecological Safety of Paper and Cardboard 

Production from Auxiliary Raw Materials. ï A qualification scientific work as a 

manuscript.   

A thesis for obtaining a scientific degree of a Candidate of Engineering Sciences 

on "The Ecological Safety" (21.06.01) specialty - "Igor Sikorsky Kyiv Polytechnic 

Institute" National Technical University of Ukraine of the Ministry of Education and 

Science (MES) of Ukraine, Kyiv, 2018.  

The thesis is devoted to the improvement of the technological process of 

obtaining paper and cardboard from auxiliary raw materials through the use of 

amphoteric polymer resins (APR), which will help to reduce the amount of solid waste, 

to reduce water consumption and to increase physical and mechanical factors of 

cardboard and paper products.  

The literature data on the use of waste paper and chemical auxiliaries used in the 

production of paper and cardboard are analyzed. It is determined that the problems of 

the influence of chemical auxiliaries, in particular APR on the auxiliary properties of 

auxiliary fibers, on the physicochemical processes taking place with the participation of 
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APR, the processes of water absorption and the fiber holding on the mesh of the paper 

machine, are insufficiently elucidated and require the further research. 

The characteristics of the fibers of auxiliary fibrous semifinished products and 

APR, used for the production of paper and cardboard, are determined. 

It is defined that the process of water absorption of auxiliary fibrous semifinished 

products consists of three stages: rapid water absorption, slow water absorption and the 

stage of reaching the saturation limit. It is determined that fibrous semi-finished 

products with increasing capacity for water absorption are arranged in the following 

sequence: waste paper of MS-8B-3 grade - waste paper of MS-7B-2 grade - waste paper 

of MS-6B-3 grade - waste paper of MS-5B-2 grade.   

Increasing the water absorption of fibers reduces the energy costs of their 

grinding, improves fibrillation of fibers and reduces the formation of a fine-grained 

fraction in the fiber suspension. 

To a large extent, the effectiveness of APR is determined by the content of 

azetidine groups that provide cellulose macromolecules with cationic charge, and 

substantially increase their reactivity with cellulose macromolecules. That is, the 

flocculating ability of these polymers, and their ability of chemical binding with 

cellulose fibers, depends on the content of azetidine groups. Despite a wide range of 

these reagents on the market, there is no a detailed comparison of their characteristics, 

and the content of azetidine groups in the studied resins is unknown. Therefore, in order 

to select the most effective reagents, we have conducted a study on the content of these 

functional groups in resins of various types using the methods of 1H and 13C NMR 

spectroscopy. 

It is shown that the use of 1H NMR spectra is useful only for qualitative 

assessment of APR azetidine groups and it is expedient to use 13C NMR spectroscopy 

to studying the structural and functional features of resin macromolecules. Using 13C 

NMR spectroscopy, the relative content of azetidine groups in APR various types was 

calculated and the mechanism of interaction of APR with cellulose macromolecules of 

auxiliary fibrous intermediates was studied.  The regularities of the influence of APR 

azetidine groups on the physical and mechanical properties of paper and cardboard were 
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determined, taking into account various conditions for the formation of paper and 

cardboard. It is shown that, depending on the APR type, the content of these groups 

from theoretically possible varies within a wide range from 7% to 81%. It was 

determined that Ultrarez 200 with azetidine content of 76% is the most effective APR 

among the reagents to achieve the quality indicators of cardboard and paper products. 

The influence of amphoteric polymer resins on the process of forming paper and 

cardboard from auxiliary raw materials is studied, depending on the degree of mass and 

temperature grinding. One of the main factors for increasing the productivity of 

papermaking machines is the intensification of the process of dewatering of the pulp 

during the formation of the paper web. It is shown that the use of the investigated APR 

allows to increase the dewatering rate of the pulp by 2-2,4 times with the low reagent 

costs and a high degree of grinding of the fiber suspension. Comparative studies showed 

that the use of APR at low temperatures makes it possible to increase the rate of 

dehydration without spending additional funds to increase the temperature of the pulp. 

The influence of APR on the level of tray waters contamination and the weight 

holding on the grid was studied with the aim of reducing the volumes of liquid waste in 

the production of paper and cardboard using recycled materials. 

It was shown that the use of APR reduces the turbidity of the tray water 

depending on their costs and on the type of these reagents in the fiber suspension 

composition. 

It is determined that an increase in the content of azetidine groups in APR at 

optimal costs contributes to a significant increase in the fiber content on the grid on the 

PRM up to 98.1%  using poor quality raw materials, which reduces the loss of the initial 

fiber material by reducing the volume of solid waste. 

Taking into account that APR are cationic polymers that efficiently interact with 

cellulose fibers and other negatively charged particles in a mass composition, the 

effectiveness of APR as a flocculants is shown in the lightening of production tray 

waters with a turbidity of 2900 mg/dm
3
 and 9540 mg/dm

3
 at different APR use. 

It is shown that the effectiveness of tray waters lightening in the production of 

paper and paperboard from recycled materials, which contain a significant amount of 
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fibrous materials, increases with the use of APR. It is determined that the rational use of 

Ultrarez 200 - 5 mg/dm
3
 ensures the efficiency of lightening of tray water on the level 

of 64%. 

The results on increasing the effectiveness of the mass content on the 

papermaking machine grid to reduce the intensity of pollution of the tray waters and to 

reduce the volume of solid waste can be considered positive only if the products 

obtained meet the existing quality standards. Therefore, the influence of APR on the 

physical and mechanical properties of corrugated paper and cardboard for flat layers of 

corrugated cardboard from waste paper of various grades was studied. 

It is determined that the relative content of azetidine groups in the 

macromolecules of the APR studied increases the physico-mechanical characteristics of 

paper and cardboard made from recycled materials. It was found that Ultrarez 200 with 

azetidine content of 76% is the most effective among the reagents studied to achieve the 

maximum quality of corrugating paper. As a result of the optimization by the method of 

weight convolution, a compromise area of the process for manufacturing a corrugating 

paper was obtained. The physical and mechanical properties of the corrugated paper 

made from a waste paper of MS-5B-2 grade by technological parameters at the 

optimum point have the following values: burst strength - 444 kPa; resistance to paper 

planar compression after laboratory corrugation - 371 N; resistance to edge compression 

of corrugating paper sample - 2.38 kN/m; tensile properties -10 kN/m; surface water 

intake according to Cobb -30 - 17 g/m
2
, corresponding to requirements of the standard 

for the corrugating paper of B-0 grade. 

It is determined that the high efficiency of APR use is achieved during the growth 

of fine-fiber fraction in waste paper, cardboard quality indicators are increased by 21-

26%. This indicates the possibility of a partial (up to 30%) replacement in the fibrous 

composition of more valuable waste paper of MC-5B-2 grade for the fine-grained waste 

paper of MS-8B-3 grade, which will allow reducing the cost of production of this 

cardboard type. 

The confirmation for the formation of chemical bonds due to the transformation 

of azetidinic groups with the formation of covalent chemical bonds with 
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macromolecules of cellulose resulted in the interaction of APR with methylolinium 

compounds. To assess the degree of transformation of APR azetidine groups in the 

interaction with methylolumn organic cellulose compounds by 13C NMR spectroscopy 

method there were used substances similar in functionality to cellulose. 

It was determined that during the dehydration of large amount of water in the 

APR-fiber recycling system, intermolecular hydrogen bonds are formed, and when a 

critical amount of water reaches the system, new covalent ether-type bonds are formed 

between the functional groups of the components as model systems and amphoteric 

polymer resin systems - cellulose. 

It is shown that the complete removal of water in the model systems of 

amphoteric polymer resins - cellulose leads to the polymerization of APR and the 

etherification of functional groups of the resin with functional groups of auxiliary fibers, 

which suggests the possibility of increasing physical and mechanical properties of paper 

and cardboard from auxiliary raw materials and reducing the amount of fiber in tray 

waters. 

It is shown that APR with a high content of azetidine groups ensure the formation 

of interfiber bonds during the drying process, which ensure high physical and 

mechanical properties of the products. It was determined that the use of APR Ultrasez 

200 and Ultasize 200 binary system ensures the reduction in cost of cardboard from 

waste paper of MS-5B-2 grade by 3272, UAH per tonne due to the replacement of 

primary raw materials, an increase in the fiber content on the mesh, which leads to 

decreasing liquid waste and reducing the costs of flocculants for sludge dewatering.   

Key words: azetidine group, amphoteric polymer resin, turbidity, waste paper, 

keeping degree, dehydration rate. 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʇʘʧʽʨ ʪʘ ʢʘʨʪʦʥ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʧʦʙʫʪʽ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʪʘ 

ʢʘʨʪʦʥʫ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ: ʧʝʨʚʠʥʥʠʭ ʽ ʚʪʦʨʠʥʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʩʚʽʞʦʾ ʚʦʜʠ, ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ (ʍɼʈ), 

ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ.  

ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʛʘʣʫʟʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʤʘʢʫʣʘʪʫʨʘ. ɰʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʝʥʰʫʻ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʟʘʦʱʘʜʞʫʻ 

ʜʝʨʝʚʠʥʫ, ʷʢʘ ʻ ʦʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʣʶʣʦʟʠ, ʽ ʟʙʝʨʽʛʘʻ 

ʜʦʚʢʽʣʣʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʩʽʨʢʦ- ʽ ʭʣʦʨʚʤʽʩʥʠʭ ʨʝʯʦʚʠʥ, 

ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʮʝʣʶʣʦʟʥʠʭ ʟʘʚʦʜʘʭ.  

ʇʨʦʪʝ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʣʝʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʤʘʢʫʣʘʪʫʨʠ ʚʠʥʠʢʘʶʪʴ 

ʧʨʦʙʣʝʤʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʾʾ ʙʽʣʴʰ ʥʠʟʴʢʦʶ ʷʢʽʩʪʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʚʠʥʥʦʶ 

ʩʠʨʦʚʠʥʦʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʦʥ ʥʘ ʩʽʪʮʽ 

ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ, ʟʨʦʩʪʘʥʥʷ ʚʪʨʘʪ ʚʦʣʦʢʥʘ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʘ ʪʘʢʦʞ 

ʚʠʪʨʘʪ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʚʽʞʦʾ ʚʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʮʠʢʣʽʚ ʧʝʨʝʨʦʙʢʠ ʤʘʢʫʣʘʪʫʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʢʦʨʦʯʝʥʥʷ, ʦʨʦʛʦʚʽʥʥʷ ʽ ʩʪʘʨʽʥʥʷ ʚʦʣʦʢʦʥ, ʘ ʧʽʜʚʠʱʝʥʥʷ ʫ ʢʦʤʧʦʟʠʮʽʾ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ ʚʤʽʩʪʫ ʥʘʧʦʚʥʶʚʘʯʽʚ ʽ ʨʝʯʦʚʠʥ ʜʣʷ ʧʨʦʢʣʝʶʚʘʥʥʷ ʟʥʠʞʫʻ ʧʘʧʝʨʦʪʚʦʨʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʣʦʢʦʥ ʮʝʣʶʣʦʟʠ ʪʘ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʊʦʤʫ ʫ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʤʘʢʫʣʘʪʫʨʥʦʾ ʤʘʩʠ, 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʪʝʭʥʦʣʦʛʽʡ ʾʾ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʨʦʢʣʝʶʚʘʥʥʷ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʍɼʈ, ʟʦʢʨʝʤʘ ʘʤʬʦʪʝʨʥʽ 

ʧʦʣʽʤʝʨʥʽ ʩʤʦʣʠ (ɸʇʉ), ʜʦ ʦʜʥʽʻʾ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʥʘʷʚʥʽʩʪʴ 

ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʢʘʪʽʦʥʥʦʛʦ ʟʘʨʷʜʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʍɼʈ.  

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʨʦʟʨʦʙʢʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʪʘ 

ʢʘʨʪʦʥʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 
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ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ, ʟʥʠʟʠʪʠ ʾʾ ʚʪʨʘʪʠ ʟʽ 

ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ, ʟʥʠʟʠʪʠ ʩʧʦʞʠʚʘʥʥʷ 

ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʽ ʟʤʝʥʰʠʪʠ ʦʙôʻʤʠ ʩʪʦʢʽʚ, ʻ ʚʘʞʣʠʚʦʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ, 

ʩʦʮʽʘʣʴʥʦʶ ʪʘ ʝʢʦʣʦʛʽʯʥʦʶ ʟʘʜʘʯʝʶ.  

ɿʚ¡̫ʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʠʢʦʥʘʥʥʷʤ çʉʪʨʘʪʝʛʽʯʥʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ 

ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ ʪʘ ʨʠʥʢʫ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦ 

2020 ʨʦʢʫè, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʟʘ ʩʧʨʠʷʥʥʷ ɸʩʦʮʽʘʮʽʾ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʛʘʣʫʟʽ çʋʢʨʇʘʧʽʨè ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʫ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʢʘʬʝʜʨʽ ʝʢʦʣʦʛʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʨʦʩʣʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʚ 

ʨʘʤʢʘʭ ʪʝʤʘʪʠʯʥʠʭ ʧʣʘʥʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ 

ʜʝʨʞʙʶʜʞʝʪʥʠʭ ʅɼʈ "ʈʦʟʨʦʙʢʘ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʣʝʥʥʷ ʩʪʝʙʝʣ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʪʦʚʘʨʠ ʰʠʨʦʢʦʛʦ ʚʞʠʪʢʫ" 

(ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0111U002486) ʪʘ "ʈʦʟʨʦʙʢʘ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʝʨʝʨʦʙʣʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʥʝʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʮʝʣʶʣʦʟʦʚʤʽʩʥʫ 

ʧʨʦʜʫʢʮʽʶ" (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0113U001810), ʟʘʤʦʚʥʠʢʦʤ ʷʢʠʭ ʻ 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ. 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ 

ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʜʝʨʞʘʥʥʷ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʽʟ ʚʪʦʨʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ, ʱʦ ʩʧʨʠʷʪʠʤʝ 

ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ, ʟʥʠʞʝʥʥʶ ʦʙʩʷʛʽʚ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ: 

ï ʦʮʽʥʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʣʦʢʦʥ ʤʘʢʫʣʘʪʫʨʠ ʨʽʟʥʠʭ ʤʘʨʦʢ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʪʘ ʾʭʥʽʡ ʚʥʝʩʦʢ ʫ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ; 

ï ʜʦʩʣʽʜʠʪʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ; 



19 

 

 

ï ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʥʘ ʧʨʦʮʝʩ ʟʥʝʚʦʜʥʝʥʥʷ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʽ ʚʠʟʥʘʯʠʪʠ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʽ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ; 

ï ʚʠʟʥʘʯʠʪʠ ʫʤʦʚʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʛʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʦʮʝʩʽ ʦʜʝʨʞʘʥʥʷ 

ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʟ 

ʤʘʢʫʣʘʪʫʨʠ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʨʝʘʛʝʥʪʽʚ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʘʣʦʚʽʜʭʦʜʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝʨʦʙʣʝʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʟ 

ʦʪʨʠʤʘʥʥʷʤ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʤʘʢʫʣʘʪʫʨʥʦʾ ʤʘʩʠ, ʧʽʜʩʽʪʢʦʚʠʭ 

ʚʦʜ, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʽʟ 

ʮʝʣʶʣʦʟʦʶ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʠ 
1
ʅ ʽ 

13
ʉ ʗʄʈ ʪʘ ɯʏ ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ. ʂʘʣʘʤʫʪʥʽʩʪʴ 

ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʽʾ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦʤʫ 

ʬʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʽ ʂʌʂ-2. ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʦʩʥʦʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʧʦʚʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

(ʇʌɽ), ʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ï ʤʝʪʦʜ ʚʘʛʦʚʦʾ ʘʜʠʪʠʚʥʦʾ ʟʛʦʨʪʢʠ ʢʨʠʪʝʨʽʾʚ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ 

ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʽʟ 

ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʚʧʝʨʰʝ ʦʪʨʠʤʘʪʠ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

ï ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ, ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʦʩʪʽ 

ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ ʚʽʜ ʚʠʜʫ ʪʘ ʚʤʽʩʪʫ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʚ ʢʦʤʧʦʟʠʮʽʾ 

ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ;  
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 13
ʉ ʗʄʈ ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ 

ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣʘʭ ʪʘ ʚʠʟʥʘʯʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʟʘ ʨʘʭʫʥʦʢ ʬʣʦʢʫʣʷʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ 

ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʩʪʘʜʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʭʽʤʽʯʥʦʛʦ ʟʚôʷʟʫʚʘʥʥʷ ʚʦʣʦʢʦʥ ʮʝʣʶʣʦʟʠ ʚ 

ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ;  

ï ʧʦʢʘʟʘʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚ ʘʤʬʦʪʝʨʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣʘʭ ʩʧʨʠʷʻ ʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʪʨʠʤʘʥʥʷ ʤʘʩʠ 

ʥʘ ʩʽʪʮʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ; 

ï ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʚʤʽʩʪ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ 

ʩʤʦʣʘʭ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ɕ ï ʧʦʪʝʥʮʽʘʣʫ ʤʘʢʨʦʤʦʣʝʢʫʣ ʩʤʦʣ, ʚʠʟʥʘʯʝʥʦ 

ʫʤʦʚʠ ʝʬʝʢʪʠʚʥʦʛʦ ʦʯʠʱʝʥʥʷ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ ʤʝʪʦʜʦʤ ʬʣʦʢʫʣʷʮʽʾ ʧʽʜ ʯʘʩ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʨʝʘʛʝʥʪʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺ ʨʦʙʦʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʦ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ 

ʪʘ ʢʘʨʪʦʥʫ ʽʟ ʚʪʦʨʠʥʥʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʤʬʦʪʝʨʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʘʧʝʨʦʨʦʙʥʦʾ 

ʤʘʰʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, 

ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʪʚʝʨʜʠʭ ʽ ʨʽʜʢʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʯʘʩʪʢʫ 

ʢʦʨʦʪʢʦʚʦʣʦʢʥʠʩʪʦʾ ʬʨʘʢʮʽʾ (ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3) ʫ ʚʦʣʦʢʥʠʩʪʽʡ 

ʢʦʤʧʦʟʠʮʽʾ, ʱʦ ʟʥʠʞʫʻ ʩʦʙʽʚʘʨʪʽʩʪʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʽʟ ʜʦʪʨʠʤʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʛʦ 

ʨʽʚʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʦʙôʻʤʽʚ 

ʩʪʽʯʥʠʭ ʚʦʜ ʽ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʦʜʠʥʠʮʶ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ.  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʥʘ ʊʆɺ çʇʦʥʽʥʢʽʚʩʴʢʘ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʘ 

ʬʘʙʨʠʢʘè, ʊʆɺ çʇɸʇɯʈ-ʄɸʃè, ʇʨɸʊ çʂʠʾʚʩʴʢʠʡ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʠʡ ʢʦʤʙʽʥʘʪè 

ʪʘ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʨʦʩʣʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè. 
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ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʟʘ 

ʪʝʤʦʶ ʜʦʩʣʽʜʞʝʥʴ, ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʦʙʨʦʙʮʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʘʧʨʦʙʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ 

ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ. ɺ ʩʧʽʣʴʥʠʭ ʨʦʙʦʪʘʭ ʘʚʪʦʨʫ ʥʘʣʝʞʠʪʴ ʥʘʩʪʫʧʥʝ: [1, 3, 6, 7, 

8] ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʤʘʢʫʣʘʪʫʨʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʪʘ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ,  ʧʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ; [2, 4] ï ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ (ʚʠʪʨʘʪʠ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ 

ʩʤʦʣ, ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʢʫʣʘʪʫʨʥʦʾ ʤʘʩʠ) ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʟʥʝʚʦʜʥʝʥʥʷ; [5] ï ʜʦʩʣʽʜʞʝʥʦ ʧʨʦʮʝʩ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ; [9] ï ʧʨʦʚʝʜʝʥʦ ʩʠʩʪʝʤʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʤʝʪʦʜʘʤʠ 
1
ʅ ʽ 
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ʗʄʈ ʪʘ ɯʏ ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʟʨʦʙʣʝʥʫ ʥʠʟʢʫ ʜʦʧʦʚʽʜʝʡ ʥʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ [10-15]. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ "ɺʦʜʦʧʽʜʛʦʪʦʚʢʘ ʽ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ" (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 23ï25 

ʣʠʩʪʦʧʘʜʘ 2011 ʨ.); V-ʡ ɺʩʝʨʦʩʽʡʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ "ʅʦʚʽ 

ʜʦʩʷʛʥʝʥʥʷ ʚ ʭʽʤʽʾ ʪʘ ʭʽʤʽʯʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ" (ɹʘʨʥʘʫʣ, 24ï26 

ʢʚʽʪʥʷ 2012 ʨ.); ʍIII-ʡ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ "ʉʫʯʘʩʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʾ ʧʘʧʝʨʦʚʦ-ʢʘʨʪʦʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽʟ ʤʘʢʫʣʘʪʫʨʥʦʾ ʩʠʨʦʚʠʥʠ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʛʦʬʨʦʢʘʨʪʦʥʫ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʨʠ" (ʂʘʨʘʚʘʻʚʦ, 23ï25 ʪʨʘʚʥʷ 2012 

ʨ.); VI-ʡ ɺʩʝʨʦʩʽʡʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ "ʅʦʚʽ ʜʦʩʷʛʥʝʥʥʷ ʚ 

ʭʽʤʽʾ ʪʘ ʭʽʤʽʯʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ" (ɹʘʨʥʘʫʣ, 22ï24 ʢʚʽʪʥʷ 2014 ʨ.); 

ʍV-ʡ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ "ʉʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʽ 

ʪʝʭʥʦʣʦʛʽʾ ʧʘʧʝʨʦʚʦ-ʢʘʨʪʦʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽʟ ʤʘʢʫʣʘʪʫʨʥʦʾ ʩʠʨʦʚʠʥʠ. ɺʠʨʦʙʥʠʮʪʚʦ 

ʛʦʬʨʦʢʘʨʪʦʥʫ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʨʠ" (ʂʘʨʘʚʘʻʚʦ, 29ï30 ʪʨʘʚʥʷ 2014 ʨ.); ʅʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ "ʅʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʘʢʫʚʘʥʥʷ" (ʂʠʾʚ, 14 ʢʚʽʪʥʷ 2016 ʨ.).  
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ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 15 

ʜʨʫʢʦʚʘʥʠʭ ʧʨʘʮʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ 7 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʟ ʥʠʭ 1 

ʩʪʘʪʪʷ ʫ ʚʠʜʘʥʥʽ  ʽʥʦʟʝʤʥʦʾ ʜʝʨʞʘʚʠ, 1 ʩʪʘʪʪʷ ʫ ʚʠʜʘʥʥʽ ʋʢʨʘʾʥʠ, ʷʢʝ ʚʢʣʶʯʝʥʦ ʜʦ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, 1 ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ, 6 ʪʝʟ 

ʜʦʧʦʚʽʜʝʡ ʚ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ 1 ʩʪʘʪʪʷ ʫ ʽʥʰʠʭ 

ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʢʣʶʯʘʻ ʚʩʪʫʧ, 4 ʨʦʟʜʽʣʠ, 

ʚʠʩʥʦʚʢʠ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ ʽ ʜʦʜʘʪʢʠ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ 

ʩʢʣʘʜʘʻ 198 ʩʪʦʨʽʥʦʢ. ʆʙʩʷʛ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ʩʪʘʥʦʚʠʪʴ 144 ʩʪʦʨʽʥʢʠ, ʟ ʷʢʠʭ 

ʧʣʦʱʘ 3 ʩʪʦʨʽʥʦʢ ʧʦʚʥʽʩʪʶ ʟʘʡʥʷʪʘ ʪʘʙʣʠʮʷʤʠ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ 20 ʪʘʙʣʠʮʴ ʽ 51 

ʨʠʩʫʥʦʢ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 172 ʥʘʡʤʝʥʫʚʘʥʴ 
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ʈʆɿɼɯʃ 1 

 

ʉʊɸʅ ʇʀʊɸʅʅʗ ɯ ʉʋʏɸʉʅɯ ʊɽʅɼɽʅʎɯɰ ʈʆɿɺʀʊʂʋ 

ɺʀʈʆɹʅʀʎʊɺɸ ʇɸʇɽʈʋ ɯ ʂɸʈʊʆʅʋ ɺ ʂʆʅʊɽʂʉʊɯ ʉʊɸʃʆɻʆ 

ʈʆɿɺʀʊʂʋ 

 

1.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʢʫʣʘʪʫʨʠ ʷʢ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ  ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ 

 

ʂʦʥʮʝʧʮʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ ʚʢʣʶʯʘʻ ʪʨʠ ʘʩʧʝʢʪʠ: ʝʢʦʣʦʛʽʯʥʠʡ, 

ʝʢʦʥʦʤʽʯʥʠʡ ʽ ʩʦʮʽʘʣʴʥʠʡ [1], ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʩʫʨʩʦʦʱʘʜʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʚʘʨʽʚ ʰʠʨʦʢʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ. 

ʆʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʩʚʽʪʽ ʧʦʩʪʽʡʥʦ 

ʟʨʦʩʪʘʶʪʴ, ʽ ʚ 2016 ʨʦʮʽ ʩʷʛʥʫʣʠ 400 ʤʣʥ. ʪʦʥʥ [1-2]. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʩʚʽʪʦʚʝ 

ʩʧʦʞʠʚʘʥʥʷ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʧʝʨʽʦʜ ʜʦ 2025  ʨʦʢʫ ʙʫʜʝ ʱʦʨʽʯʥʦ 

ʟʨʦʩʪʘʪʠ ʥʘ 2,1% [2]. ʈʘʟʦʤ ʟ ʪʠʤ, ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, 

ʧʦʚôʷʟʘʥʽ ʟ ʨʠʥʢʦʤ ʩʠʨʦʚʠʥʠ ʽ ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ, ʟ ʨʠʥʢʦʤ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚ 

ʜʦʚʛʦʪʝʨʤʽʥʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʛʣʦʙʘʣʴʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʩʪʫ, ʧʦʧʠʪ ʥʘ ʢʘʨʪʦʥʥʦ-

ʧʘʧʝʨʦʚʫ ʧʨʦʜʫʢʮʽʶ ʜʦ 2020 ʨʦʢʫ ʙʫʜʝ ʟʨʦʩʪʘʪʠ ʱʦʨʽʯʥʦ ʥʘ 1,1 %  [3].   

ɯʟ  400  ʤʣʥ. ʪʦʥʥ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʙʣʠʟʴʢʦ 41 % ʩʢʣʘʜʘʶʪʴ 

ʪʘʨʦʧʘʢʦʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, 42 % - ʧʘʧʽʨ  ʜʣʷ ʜʨʫʢʫ ʽ 6 % - ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʡ 

ʧʘʧʽʨ [4].   

ɸʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧʦʢʘʟʫʻ, ʱʦ ʟʘ 

ʦʩʪʘʥʥʽ 10-15 ʨʦʢʽʚ ʥʘʡʙʽʣʴʰ ʤʘʩʦʚʠʤʠ ʚʠʜʘʤʠ ʻ ʧʘʧʽʨ ʜʣʷ ʜʨʫʢʫ ʪʘ 

ʪʘʨʦʧʘʢʫʚʘʣʴʥʽ ʮʝʣʶʣʦʟʦʚʤʽʩʥʽ  ʤʘʪʝʨʽʘʣʠ [5-6].   

ɺ ʋʢʨʘʾʥʽ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ ʟʨʦʩʪʘʻ ʩʧʦʞʠʚʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ 

ʛʦʬʨʦʢʘʨʪʦʥʫ, ʢʦʨʦʙʢʦʚʦʛʦ ʢʘʨʪʦʥʫ, ʮʝʣʶʣʦʟʥʦʛʦ ʢʨʝʡʜʦʚʘʥʦʛʦ ʽ ʥʝʢʨʝʡʜʦʚʘʥʦʛʦ 

ʧʘʧʝʨʫ [6]. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʧʠʪʫ ʥʘ ʚʠʩʦʢʦʷʢʽʩʥʫ ʜʨʫʢʘʨʩʴʢʫ 

ʧʨʦʜʫʢʮʽʶ (ʞʫʨʥʘʣʠ, ʨʝʢʣʘʤʘ, ʢʥʠʛʠ, ʛʘʟʝʪʠ); ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʧʠʪʫ ʥʘ 



24 

 

 

ʚʠʩʦʢʦʷʢʽʩʥʫ ʪʘʨʫ ʽ ʫʧʘʢʦʚʢʫ; ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʨʫʢʫ ʽ 

ʩʫʯʘʩʥʦʛʦ ʜʨʫʢʘʨʩʴʢʦʛʦ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ ʟʘ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʧʦʧʠʪ ʥʘ  ʞʫʨʥʘʣʠ, ʛʘʟʝʪʠ ʽ ʜʨʫʢʘʨʩʴʢʫ  ʨʝʢʣʘʤʫ ʟʥʠʞʫʻʪʴʩʷ ʫ ʟʚ'ʷʟʢʫ ʟ 

ʘʢʪʠʚʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʟʚ'ʷʟʢʫ ʽ ʽʥʬʦʨʤʘʮʽʾ, ʪʦ ʧʦʧʠʪ ʥʘ 

ʚʠʩʦʢʦʷʢʽʩʥʝ ʧʘʢʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʟʨʦʩʪʘʻ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ 

[6-8], ʯʘʩʪʢʘ ʨʝʢʣʘʤʠ ʚ ʛʘʟʝʪʘʭ ʽ  ʞʫʨʥʘʣʘʭ ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʟʥʠʟʠʣʘʩʴ ʟ 60 ʜʦ 46 

% ʽ ʜʦ 2025 ʨʦʢʫ ʡʤʦʚʽʨʥʦ ʩʢʣʘʜʘʪʠʤʝ 27 %. ʇʘʢʫʚʘʣʴʥʘ ʧʨʦʜʫʢʮʽʷ ʪʘʢʦʛʦ ʚʠʜʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ, ʭʽʤʽʯʥʽʡ, ʧʘʨʬʫʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʥʽʡ ʽ ʩʢʣʷʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʆʩʥʦʚʥʠʤ ʩʧʦʞʠʚʘʯʝʤ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʪʘʨʠ ʪʘ ʧʘʢʫʚʘʥʥʷ ʻ 

ʭʘʨʯʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ʅʘ ʾʾ ʯʘʩʪʢʫ ʚʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 65 % ʚʽʜ ʫʩʴʦʛʦ ʨʠʥʢʫ.  

ʉʝʨʝʜ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʥʘʯʥʝ ʤʽʩʮʝ ʚʽʜʚʦʜʠʪʴʩʷ  ʚʠʨʦʙʥʠʮʪʚʫ  

ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ, ʢʦʥʩʪʨʫʢʮʽʡʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʷʢʦʛʦ ʻ ʧʘʧʽʨ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ 

ʽ ʢʘʨʪʦʥ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ [8]. ɺʠʨʦʙʥʠʮʪʚʦ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ - ʮʝ ʩʢʣʘʜʥʠʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʽ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʥʘ ʮʶ ʪʝʤʫ ʧʦʢʘʟʫʻ, ʱʦ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʜʝʢʽʣʴʢʘ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ. ʆʜʥʽʡ ʽʟ ʪʘʢʠʭ ʪʝʥʜʝʥʮʽʡ ʧʨʠʩʚʷʯʝʥʘ ʜʘʥʘ 

ʜʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ. 

ɺʽʪʯʠʟʥʷʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʪʦʨʠʥʥʽʡ ʚʦʣʦʢʥʠʩʪʽʡ ʩʠʨʦʚʠʥʽ ï ʤʘʢʫʣʘʪʫʨʽ, ʯʘʩʪʢʘ ʷʢʦʾ ʚ ʢʦʤʧʦʟʠʮʽʾ ʧʘʧʝʨʫ ʪʘ 

ʢʘʨʪʦʥʫ ʧʝʨʝʚʠʱʫʻ 80 % [8-9]. ʈʘʟʦʤ ʟ ʪʠʤ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʛʘʣʫʟʽ ʚʽʜʯʫʚʘʶʪʴ ʜʝʬʽʮʠʪ ʫ ʚʪʦʨʠʥʥʽʡ ʚʦʣʦʢʥʠʩʪʽʡ ʩʠʨʦʚʠʥʽ ʽ ʪʦʤʫ ʧʨʦʜʦʚʞʫʶʪʴ 

ʚʢʣʘʜʘʪʠ ʟʥʘʯʥʽ ʽʥʚʝʩʪʠʮʽʾ ʚ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʟʘʛʦʪʽʚʣʽ ʤʘʢʫʣʘʪʫʨʠ ʚ ʋʢʨʘʾʥʽ.   

ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʘʧʝʨʦ- ʽ ʢʘʨʪʦʥʦʨʦʙʥʠʭ ʤʘʰʠʥ ʫʢʨʘʾʥʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 1 ʤʣʥ. ʪʦʥʥ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʚ ʨʽʢ. ʊʘʢʽ ʚʠʨʦʙʥʠʯʽ 

ʧʦʪʫʞʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʠʭ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʘ ʫʤʦʚʠ ʾʭ ʧʦʚʥʦʛʦ 

ʟʘʚʘʥʪʘʞʝʥʥʷ, ʫ ʟʤʦʟʽ ʧʝʨʝʨʦʙʠʪʠ ʙʣʠʟʴʢʦ 900 ʪʠʩʷʯ ʪʦʥʥ ʤʘʢʫʣʘʪʫʨʠ ʚ ʨʽʢ. 

ʆʜʥʘʢ, ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ 

ʨʠʥʢʫ ʚʪʦʨʠʥʥʠʭ ʨʝʩʫʨʩʽʚ ʪʠʩʷʯʽ ʪʦʥʥ ʚʽʜʭʦʜʽʚ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ 

ʟʚʘʣʠʱʘ, ʘ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʜʝʬʽʮʠʪ ʤʘʢʫʣʘʪʫʨʠ, 
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ʷʢʠʡ ʧʦʢʨʠʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʽʤʧʦʨʪʫ [7-9]. ɺ ʋʢʨʘʾʥʽ ʚ 2014 ʨʦʮʽ ʫʪʚʦʨʠʣʦʩʷ 

ʙʣʠʟʴʢʦ 12 ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʘ ʟ ʥʠʭ ʱʦʥʘʡʤʝʥʰʝ 

ʤʽʣʴʡʦʥ ʪʦʥʥ ï ʮʝ ʚʽʜʭʦʜʠ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ [8]. ʊʘʢʦʛʦ ʦʙʩʷʛʫ ʤʘʢʫʣʘʪʫʨʠ 

ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʪʨʝʙʫ ʧʽʜʧʨʠʻʤʩʪʚ ʫʢʨʘʾʥʩʴʢʦʾ ʮʝʣʶʣʦʟʥʦ-

ʧʘʧʝʨʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʊʠʤ ʥʝ ʤʝʥʰ, ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 

ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʦʨʫ ʚʽʜʭʦʜʽʚ, ʫʢʨʘʾʥʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʨʦʢʫ ʚʠʪʨʘʯʘʶʪʴ ʤʽʣʴʡʦʥʠ 

ʜʦʣʘʨʽʚ ʥʘ ʟʘʢʫʧʽʚʣʶ ʤʘʢʫʣʘʪʫʨʠ ʟʘ ʢʦʨʜʦʥʦʤ.  

ʗʢ ʚʽʜʦʤʦ, ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʘʣʫʟʝʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽʟ ʥʘʡʙʽʣʴʰʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʪʘʢʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʷʢ ʚʦʜʘ ʪʘ 

ʜʝʨʝʚʠʥʘ. ʇʨʠ ʮʴʦʤʫ ʯʝʨʝʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ  ʚʦʣʦʢʥʘ  

ʚʠʚʦʜʠʪʴʩʷ ʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ. ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 

ʯʝʨʝʟ ʣʦʢʘʣʴʥʽ ʪʘ ʟʘʛʘʣʴʥʦʟʘʚʦʜʩʴʢʽ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ  ʚʦʥʦ ʚʠʜʘʣʷʪ̒ʴʩʷ ʽʟ ʩʠʩʪʝʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʚʠʚʦʟʠʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʽ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷ. ɺʽʜʧʦʚʽʜʥʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʚ 

ʢʽʥʮʝʚʦʤʫ ʚʘʨʽʘʥʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʧʦʞʠʚʘʥʥʷ ʪʘʢʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʫ ʷʢ ʜʝʨʝʚʠʥʘ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ï ʦʜʠʥ ʽʟ ʰʣʷʭʽʚ ʟʙʝʨʝʞʝʥʥʷ ʪʘʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʫ ʷʢ 

ʜʝʨʝʚʠʥʘ. ɸʚʪʦʨʘʤʠ ʨʦʙʽʪ [9-12] ʧʦʢʘʟʘʥʦ, ʱʦ ʤʘʢʫʣʘʪʫʨʘ, ʷʢ ʚʦʣʦʢʥʠʩʪʘ 

ʩʠʨʦʚʠʥʘ,  ʻ ʜʦʩʠʪʴ ʥʝʦʜʥʦʨʽʜʥʦʶ ʟʘ ʬʨʘʢʮʽʡʥʠʤ ʩʢʣʘʜʦʤ ʪʘ ʩʢʣʘʜʦʤ ʚʦʣʦʢʥʘ ʽ 

ʤʦʞʝ ʤʽʩʪʠʪʠ ʨʽʟʥʽ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʚʢʣʶʯʝʥʥʷ:  ʥʘʧʦʚʥʶʚʘʯʽ, ʧʨʦʢʣʝʶʚʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ, ʙʘʨʚʥʠʢʠ, ʪʠʧʦʛʨʘʬʩʴʢʽ ʬʘʨʙʠ, ʽʥʰʽ ʭʽʤʽʯʥʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ. ɺʩʽ ʮʽ 

ʬʘʢʪʦʨʠ ʚ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʢʫʣʘʪʫʨʠ 

ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ  ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʛʦ 

ʧʦʣʦʪʥʘ, ʩʧʨʠʷʶʪʴ ʟʥʠʞʝʥʥʶ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ  ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ, 

ʪʠʤ ʩʘʤʠʤ ʟʘʙʨʫʜʥʶʶʯʠ ʦʙʽʛʦʚʽ ʚʦʜʠ, ʧʽʜʚʠʱʫʶʪʴ ʢʘʪʽʦʥʥʫ ʧʦʪʨʝʙʫ 

ʧʨʠʛʦʪʦʚʣʝʥʦʾ ʤʘʢʫʣʘʪʫʨʥʦʾ ʤʘʩʠ, ʱʦ, ʚ ʢʽʥʮʝʚʦʤʫ ʚʘʨʽʘʥʪʽ, ʟʥʠʞʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʤʘʰʠʥʠ [13]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ: ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʩʪʫʧʽʥʴ ʫʪʠʣʽʟʘʮʽʾ ʤʘʢʫʣʘʪʫʨʠ 
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[14]. ʇʽʜ ʩʪʫʧʝʥʝʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʨʦʟʫʤʽʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʦʙʩʷʛʫ 

ʚʪʦʨʠʥʥʦʛʦ ʚʦʣʦʢʥʘ, ʱʦ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ, ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʘ ʧʽʜ ʩʪʫʧʝʥʝʤ ʫʪʠʣʽʟʘʮʽʾ (ʨʝʛʝʥʝʨʘʮʽʾ ʘʙʦ ʧʦʚʝʨʥʝʥʥʷ) 

ʤʘʢʫʣʘʪʫʨʠ ï ʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʟʽʙʨʘʥʦʾ ʤʘʢʫʣʘʪʫʨʠ ʜʦ ʦʙʩʷʛʫ 

ʩʧʦʞʠʚʘʥʥʷ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ [15-16].   

ɺ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ, ʪʘ ʾʾ ʢʦʤʧʦʟʠʮʽʾ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʽʟʥʽ ʚʦʣʦʢʥʠʩʪʽ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ: ʧʝʨʚʠʥʥʽ (ʮʝʣʶʣʦʟʘ, ʜʝʨʝʚʥʘ ʤʘʩʘ) ʽ ʚʪʦʨʠʥʥʽ (ʤʘʢʫʣʘʪʫʨʘ) ʫ 

ʨʽʟʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ [17]. ʆʜʥʘʢ, ʥʝ ʚʩʽ ʚʠʜʠ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʽ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʛʘʣʫʟʽ, ʩʪʘʶʪʴ ʜʞʝʨʝʣʘʤʠ 

ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ (ʤʘʢʫʣʘʪʫʨʠ)  - ʮʝ ʧʦʚôʷʟʘʥʦ ʽʟ 

ʩʬʝʨʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʯʘʩʪʠʥʘ ʮʝʣʶʣʦʟʥʠʭ ʚʦʣʦʢʦʥ ʧʦʚʝʨʪʘʶʪʴʩʷ ʫ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʢʽʣʴʢʘ ʨʘʟʽʚ, ʘ 

ʽʥʰʽ ʚʠʜʠ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ - ʧʦʚʪʦʨʥʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ.  

ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [10, 17-19] ʥʝ ʦʜʥʦʢʨʘʪʥʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʬʘʢʪ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʛʽʜʥʝ ʽ ʜʦʮʽʣʴʥʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʥʘ ʰʣʷʭʫ 

ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʩʪʦʾʪʴ ʨʷʜ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʦʨʦʛʦʚʽʥʥʷʤ 

ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʦʥ, ʚʪʨʘʪʦʶ ʾʭ ʝʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʾʭ ʢʨʠʭʢʦʩʪʽ ʟʘ 

ʨʘʭʫʥʦʢ ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ ʩʫʰʽʥʥʷ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʽ, ʷʢ 

ʨʝʟʫʣʴʪʘʪ, ʮʽ ʧʨʦʙʣʝʤʠ ʚ ʢʦʤʧʣʝʢʩʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʟ ʥʝʾ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ.  

ʗʢ ʧʦʢʘʟʘʥʦ ʚ ʨʦʙʦʪʘʭ [18-20], ʦʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ, ʱʦ ʤʦʞʫʪʴ ʧʦʷʩʥʠʪʠ 

ʧʦʛʽʨʰʝʥʥʷ ʨʷʜʫ ʚʘʞʣʠʚʠʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ  ʧʦʢʘʟʥʠʢʽʚ ʚʪʦʨʠʥʥʦʛʦ ʚʦʣʦʢʥʘ,  ʻ 

ʥʝʟʚʦʨʦʪʥʽ ʟʤʽʥʠ ʚ ʩʪʨʫʢʪʫʨʽ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ. ʊʘʢʽ ʟʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʙʘʛʘʪʴʦʭ ʚʠʨʦʙʥʠʯʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʦʙʫʤʦʚʣʝʥʽ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʘʢʪʠʚʥʦʶ ʢʠʩʣʦʪʥʽʩʪʶ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ (ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʨʅ) ʽ ʚʠʩʦʢʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʩʫʰʽʥʥʷ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘʢʦʞ ʧʦʢʘʟʫʻ, ʱʦ ʚʦʣʦʢʥʘ ʤʘʢʫʣʘʪʫʨʠ ʧʽʜ 

ʚʧʣʠʚʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚ ʧʨʦʮʝʩʽ ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ  
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ʽʩʪʦʪʥʦ ʚʪʨʘʯʘʶʪʴ ʚʥʫʪʨʽʰʥʶ  ̔ʧʦʚʝʨʭʥʝʚʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʛʽʜʨʘʪʘʮʽʾ, ʧʨʠ ʮʴʦʤʫ 

ʨʽʟʢʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʨʠʭʢʽʩʪʴ ʚʦʣʦʢʥʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʦʣʦʢʥʘ ʤʘʢʫʣʘʪʫʨʠ 

ʥʘʙʫʚʘʶʪʴ ʥʠʟʴʢʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦ ʥʘʙʫʭʘʥʥʷ  ̔ʤʽʞʚʦʣʦʢʦʥʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʟʚôʷʟʢʽʚ, 

ʱʦ ʪʨʘʢʪʫʻʪʴʩʷ ʚ ʣʽʪʝʨʘʪʫʨʽ ʷʢ çʦʨʦʛʦʚʽʥʥʷè ʚʦʣʦʢʥʘ [21-23].   

ɸʚʪʦʨʠ ʨʦʙʽʪ [23-26] ʧʝʨʝʢʦʥʣʠʚʦ ʜʦʚʦʜʷʪʴ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ  

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʧʝʨʝʚʘʞʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʣʘʙʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʦʢʨʝʤʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʘ ʥʝ ʟʤʝʥʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʩʘʤʠʭ ʚʦʣʦʢʦʥ.  

ʋ ʨʦʙʦʪʽ [27] ʘʚʪʦʨ ʚʽʜʤʽʯʘʻ, ʱʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʦʨʦʛʦʚʽʥʥʷ ʻ ʚʝʣʠʯʠʥʘ, 

ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʽʜʥʦʩʥʝ ʟʤʝʥʰʝʥʥʷ ʚʦʜʦʫʪʨʠʤʘʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʚʦʣʦʢʥʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʚʠʥʥʠʤ, ʪʦʙʪʦ ʯʠʤ ʛʣʠʙʰʝ ʚʩʝʨʝʜʠʥʫ ʚʦʣʦʢʥʘ ʧʨʦʥʠʢʣʠ ʧʨʦʮʝʩʠ 

ʦʨʦʛʦʚʽʥʥʷ ʚʦʣʦʢʥʘ, ʪʠʤ ʥʠʞʯʘ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʦʜʦʫʪʨʠʤʘʥʥʷ.  

ʉʣʽʜ ʚʢʘʟʘʪʠ, ʱʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʚʦʜʦʫʪʨʠʤʘʥʥʷ ʟʘ ɼʞʘʡʤʝ [28] ʧʦʢʘʟʫʻ  

ʚʠʩʦʢʫ ʩʪʫʧʽʥʴ ʢʦʨʝʣʷʮʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʥʠʢʘ ʚʦʜʦʫʪʨʠʤʘʥʥʷ ʚʽʜ ʟʜʘʪʥʦʩʪʽ 

ʚʦʣʦʢʥʘ ʜʦ ʚʟʘʻʤʦʜʽʾ ʟ ʚʦʜʦʶ. ɺ ʨʷʜ ̔ʨʦʙʽʪ [29-30] ʥʘʚʦʜʠʪʴʩʷ ʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʚʦʜʦʫʪʨʠʤʘʥʥʷ ʽ ʧʘʧʝʨʦʪʚʦʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʦʣʦʢʥʠʩʪʦʾ 

ʤʘʩʠ (ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʟʜʘʪʥʽʩʪʴ ʚʦʣʦʢʦʥ ʜʦ ʬʽʙʨʠʣʶʚʘʥʥʷ, ʛʽʜʨʘʪʘʮʽʾ ʪʘ 

ʫʪʚʦʨʝʥʥʷ ʟʚôʷʟʢʽʚ ʚ ʧʨʦʮʝʩʽ ʾʾ ʨʦʟʧʫʩʢʘʥʥʷ ʪʘ ʨʦʟʤʝʣʶʚʘʥʥʷ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʚʝʜʝʥʽ ʚ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ [31-

34] ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʦʨʦʛʦʚʽʥʥʷ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʦʥ ʟ 

ʛʽʜʨʘʪʘʮʽʡʥʠʤʠ ʷʚʠʱʘʤʠ ʚ ʩʪʨʫʢʪʫʨʽ ʽ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʥʘ. ʏʠʤ ʽʥʪʝʥʩʠʚʥʽʰʝ ʽ 

ʛʣʠʙʰʝ ʧʨʦʪʽʢʘʻ ʧʨʦʮʝʩ ʛʽʜʨʘʪʘʮʽʾ, ʪʠʤ ʧʦʚʥʽʰʝ ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʧʘʧʝʨʦʪʚʦʨʥʽ, 

ʧʝʨʝʚʘʞʥʦ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʣʦʢʥʘ ʽ ʪʠʤ ʷʢʽʩʥʽʰʠʡ  ʧʘʧʽʨ ʘʙʦ 

ʢʘʨʪʦʥ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ.  

ɸʚʪʦʨʦʤ ʨʦʙʦʪʠ [33] ʧʦʢʘʟʘʥʦ, ʱʦ ʩʪʫʧʽʥʴ ʥʘʙʫʭʘʥʥʷ ʚʦʣʦʢʦʥ ʩʧʨʠʷʻ ʾʭ 

ʛʥʫʯʢʦʩʪʽ ʽ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʦʢʘʟʥʠʢʠ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ 

ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʮʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. 

ɺʝʣʠʯʠʥʘ ʚʦʜʦʫʪʨʠʤʘʥʥʷ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ ʟ ʩʪʫʧʝʥʝʤ ʥʘʙʫʭʘʥʥʷ 

ʚʦʣʦʢʦʥ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʥ ʩʫʙʤʽʢʨʦʩʪʨʫʢʪʫʨʫ ʮʝʣʶʣʦʟʥʠʭ 

ʚʦʣʦʢʦʥ ʽ ʧʘʧʝʨʦʪʚʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʧʝʨʫ. ʗʢ ʧʦʢʘʟʘʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ [33-
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34], ʧʘʧʝʨʦʪʚʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʥʘʙʫʭʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜʚʠʱʝʥʽ ʥʘ 15-

20%.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʜʘʪʥʽʩʪʴ ʮʝʣʶʣʦʟʥʠʭ ʚʦʣʦʢʦʥ ʜʦ ʥʘʙʫʭʘʥʥʷ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ, ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʾʭ ʦʪʨʠʤʘʥʥʷ, ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ 

ʩʠʨʦʚʠʥʠ ʽ ʩʧʦʩʦʙʫ ʦʪʨʠʤʘʥʥʷ ʮʝʣʶʣʦʟʠ. ʗʢ ʚʽʜʤʽʯʝʥʦ, ʩʪʫʧʽʥʴ ʥʘʙʫʭʘʥʥʷ 

ʚʦʣʦʢʦʥ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʨʦʟʤʝʣʶʚʘʥʥʷ,  ʧʨʠ ʮʴʦʤʫ ʧʦʣʝʛʰʫʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʦʥ ʪʦʥʢʠʭ ʬʽʙʨʠʣ (ʟʦʚʥʽʰʥʻ ʬʽʙʨʠʣʶʚʘʥʥʷ), ʷʢʽ 

ʟʜʘʪʥʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟʚôʷʟʫʚʘʪʠ ʚʦʣʦʢʥʘ ʤʽʞ ʩʦʙʦʶ [44].  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ [35-37] ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʚʧʣʠʚʫ 

ʮʠʢʣʽʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʥʘ ʧʘʧʝʨʦʪʚʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʣʦʢʥʘ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʚʽʜʤʽʯʘʻʪʴʩʷ, ʱʦ ʛʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʚʧʣʠʚʫ ʥʘ ʧʝʨʚʠʥʥʝ, ʘ ʥʘʜʘʣʽ, ʽ 

ʥʘ ʚʪʦʨʠʥʥʝ ʚʦʣʦʢʥʦ, ʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ 

ʚʦʣʦʢʥʘ ʫ ʛʦʪʦʚʫ ʧʨʦʜʫʢʮʽʶ. ʇʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʪʦʛʦ, ʱʦ ʚʪʦʨʠʥʥʝ ʚʦʣʦʢʥʦ ʙʘʛʘʪʦʨʘʟʦʚʦ ʧʨʦʭʦʜʠʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ 

ʧʝʨʝʨʦʙʢʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʥʘʜʘʻ ʧʝʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʘʧʝʨʦʪʚʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʦʣʦʢʥʘ. ʎʝʡ ʚʧʣʠʚ ʻ ʦʜʥʦʯʘʩʥʦ ʧʦʟʠʪʠʚʥʠʤ ʥʘ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, ʷʢ: 

ʞʦʨʩʪʢʽʩʪʴ, ʦʧʽʨ ʨʦʟʜʠʨʘʥʥʶ, ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʩʽʶʚʘʥʥʷ, ʥʝʧʨʦʟʦʨʽʩʪʴ ʽ 

ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʽʩʪʴ ʢʘʨʪʦʥʫ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʠʤ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ 

ʧʘʧʝʨʫ, ʷʢ: ʨʦʟʨʠʚʥʘ ʜʦʚʞʠʥʘ, ʽʥʜʝʢʩ ʦʧʦʨʫ ʧʨʦʜʘʚʣʶʚʘʥʥʷ, ʤʽʮʥʽʩʪʴ ʥʘ ʟʣʦʤ ʧʽʜ 

ʯʘʩ  ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʧʝʨʝʛʠʥʽʚ, ʧʠʪʦʤʘ ʱʽʣʴʥʽʩʪʴ. ɯ ʷʢ ʚʽʜʤʽʯʘʻʪʴʩʷ ʚ ʨʦʙʦʪʘʭ [38-

39], ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʣʦʚʣʝʥʦʛʦ ʚʦʣʦʢʥʘ ʩʫʪʪʻʚʦ ʦʙʤʝʞʝʥʝ ʚʠʤʦʛʘʤʠ ʜʦ 

ʷʢʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ʬʨʘʢʮʽʾ 

ʜʨʽʙʥʦʛʦ ʚʦʣʦʢʥʘ ʚ ʢʦʤʧʦʟʠʮʽʾ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʽʩʪʦʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ ʟʚ'ʷʟʢʫ ʤʽʞ ʚʦʣʦʢʥʘʤʠ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʦʮʝʩʫ ʨʦʟʤʝʣʶʚʘʥʥʷ, ʟʥʘʯʥʦ ʽʥʪʝʥʩʠʚʥʽʰʝ ʥʘʜʘʻ ʤʽʮʥʦʩʪʽ ʽ ʤʝʥʰʝ ʞʦʨʩʪʢʦʩʪʽ. 

ʅʘʚʧʘʢʠ, ʥʘʷʚʥʽʩʪʴ ʚ ʢʦʤʧʦʟʠʮʽʾ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ ʚʦʣʦʢʦʥ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʣʽʛʥʽʥʫ (ʥʘʧʽʚʮʝʣʶʣʦʟʘ, ʜʝʨʝʚʥʘ ʤʘʩʘ) ʟʥʘʯʥʦ ʽʥʪʝʥʩʠʚʥʽʰʝ ʩʧʨʠʷʻ ʨʦʩʪʫ 

ʧʦʢʘʟʥʠʢʘ ʞʦʨʩʪʢʦʩʪʽ, ʘʣʝ ʰʢʦʜʠʪʴ ʤʽʮʥʦʩʪʽ. ɿ ʦʛʣʷʜʫ ʥʘ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ, ʷʢ ʤʽʮʥʦʩʪʽ, ʪʘʢ ʽ ʞʦʨʩʪʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
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ʧʨʦʮʝʩʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʣʠʰʘʻʪʴʩʷ ʛʦʩʪʨʦʶ ʧʨʦʙʣʝʤʘ ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʟ ʤʘʢʫʣʘʪʫʨʠ ʥʝʦʙʭʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ  ʽ ʤʽʮʥʦʩʪ̔, ʽ ʞʦʨʩʪʢʦʩʪ̔.  

ɼʦʩʣʽʜʞʝʥʥʷʤʠ [40-43] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʧʘʧʝʨʫ  ʽ 

ʢʘʨʪʦʥʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʢʣʘʜʥʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʟʚôʷʟʢʫ ʤʽʞ ʚʦʣʦʢʥʘʤʠ. 

ɸʚʪʦʨʘʤʠ ʚʽʜʤʽʯʘʻʪʴʩʷ, ʱʦ ʤʽʮʥʽʩʪʴ ʧʘʧʝʨʫ ʥʝ ʤʦʞʣʠʚʦ ʧʦʚôʷʟʫʚʘʪʠ ʟ ʦʜʥʠʤ ʽʟ 

ʚʧʣʠʚʦʚʠʭ ʬʘʢʪʦʨʽʚ. ɺʦʥʘ ʻ ʩʢʣʘʜʥʦʶ ʬʫʥʢʮʽʻʶ ʨʦʟʤʽʨʫ ʚʦʣʦʢʦʥ, ʚʠʜʫ ʽ ʩʪʘʥʫ 

ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʦʥ, ʦʨʽʻʥʪʘʮʽʾ ʾʭ ʚ ʣʠʩʪʽ ʽ ʱʽʣʴʥʦʩʪʽ ʩʘʤʦʛʦ ʣʠʩʪʘ ʧʘʧʝʨʫ. ʇʨʦʪʝ, ʟ 

ʫʩʽʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʮʥʽʩʪʴ ʣʠʩʪʘ, ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʻ ʩʪʫʧʽʥʴ 

ʟʚôʷʟʫʚʘʥʥʷ ʚʦʣʦʢʦʥ ʤʽʞ ʩʦʙʦʶ. 

ɸʚʪʦʨʦʤ ʨʦʙʦʪʠ [44] ʧʦʢʘʟʘʥʦ, ʱʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ  ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ ʽ ʧʘʧʝʨʫ ʜʣʷ 

ʛʦʬʨʫʚʘʥʥʷ ʤʘʢʫʣʘʪʫʨʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʢʘʨʬʪ-ʮʝʣʶʣʦʟʫ, ʚʦʣʦʢʥʘ ʨʦʟʜʽʣʷʶʪʴʩ ̫

ʩʦʨʪʫʚʘʥʥʷʤ ʟʘ ʜʦʚʞʠʥʦʶ, ʽ ʜʦʚʛʦʚʦʣʦʢʥʠʩʪʫ ʬʨʘʢʮʽʶ ʚʦʣʦʢʦʥ ʨʦʟʤʝʣʶʶʪʴ 

ʦʢʨʝʤʦ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʢʘʨʪʦʥʫ. ʆʩʢʽʣʴʢʠ 

ʢʦʨʦʪʢʦʚʦʣʦʢʥʠʩʪʘ ʬʨʘʢʮʽʷ ʦʙʫʤʦʚʣʶʻ ʥʝ ʪʽʣʴʢʠ ʧʦʛʽʨʰʝʥʥʷ ʟʥʝʚʦʜʥʝʥʥʷ 

ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʥʘ ʩʽʪʮʽ ʧʘʧʝʨʦʚʦʾ ʤʘʰʠʥʠ, ʘʣʝ ʪʘʢʦʞ ʧʝʨʝʰʢʦʜʞʘʻ 

ʦʙʨʦʙʣʝʥʥʶ ʜʦʚʛʦʚʦʣʦʢʥʠʩʪʦʾ ʬʨʘʢʮʽʾ ʚ ʧʨʦʮʝʩʽ ʨʦʟʤʝʣʶʚʘʥʥʷ ʟ ʤʝʪʦʶ 

ʧʦʢʨʘʱʝʥʥʷ ʾʾ ʧʘʧʝʨʦʪʚʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  ʂʨʽʤ ʪʦʛʦ, ʚʦʣʦʢʥʘ 

ʢʦʨʦʪʢʦʚʦʣʦʥʠʩʪʦʾ ʬʨʘʢʮʽʾ ʤʘʶʪʴ ʦʩʣʘʙʣʝʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʤʽʞʤʦʣʝʢʫʣʷʨʥʦʾ 

ʭʽʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʯʝʨʝʟ ʚʦʜʥʝʚʽ ʟʚôʷʟʢʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʣʠʩʪʘ ʧʘʧʝʨʫ, ʽ ʪʠʤ 

ʩʘʤʠʤ ʟʥʠʞʫʶʪʴ ʾʾ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ [45-47].  

ʈʘʟʦʤ ʟ ʪʠʤ, ʷʢ ʧʦʢʘʟʘʥʦ ʚ ʨʷʜʽ ʨʦʙʽʪ [48-51], ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʧʠʪʘʥʥʷ, ʱʦ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʤʽʨʥʦ-ʩʪʨʫʢʪʫʨʥʠʤʠ ʽ ʛʽʜʨʦʬʽʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʦʣʦʢʥʘ 

(ʜʦʚʞʠʥʘ ʽ ʪʦʚʱʠʥʘ ʚʦʣʦʢʥʘ, ʬʨʘʢʮʽʡʥʽʩʪʴ ʤʘʩʠ, ʛʽʜʨʦʬʽʣʴʥʽʩʪʴ ʽ ʥʘʙʫʭʘʥʥʷ), 

ʧʠʪʘʥʥʷ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ  ʫʪʚʦʨʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʚʦʣʦʢʥʘʤʠ (ʚʦʜʥʝʚʽ ʟʚ'ʷʟʢʠ, 

ʟʚ'ʷʟʢʠ ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ, ʧʦʻʜʥʘʥʥʷ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʟʚ'ʷʟʢʫ),  ʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʧʠʪʘʥʥʷ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ (ʧʨʦʮʝʩʠ ʟʤʽʮʥʝʥʥʷ, ʛʽʜʨʦʬʦʙʽʟʘʮʽʾ).  
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ɺʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʷʢʦʩʪʽ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʙʝʟ ʚʝʣʠʢʠʭ 

ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʦ, ʨʘʟʦʤ ʟ ʪʠʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ 

ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʜʘʻ ʧʝʨʩʧʝʢʪʠʚʫ ʤʦʞʣʠʚʦʩʪʽ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʟʤʝʥʰʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ 1 ʪʦʥʥʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ [52-54] . 

 

1.2 ɽʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ 

 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʝʨʝʢʦʥʣʠʚʦ ʧʦʢʘʟʫʻ, ʱʦ ʦʜʥʽʻʶ ʽʟ ʛʦʣʦʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʝ ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʙʽʣʴʰʠʪʠ ʯʘʩʪʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʷʢ ʩʠʨʦʚʠʥʠ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʻ ʚʽʜʥʦʚʣʝʥʥʷ  ʧʘʧʝʨʦʪʚʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʦʥ ʪʘ ʜʦʚʝʜʝʥʥʷ ʾʭ ʜʦ ʨʽʚʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʚʠʥʥʦʛʦ ʚʦʣʦʢʥʘ.  

ʅʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʮʴʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʫ ʨʘʤʢʘʭ ʨʦʙʽʪ [55] 

ʧʦʢʘʟʘʥʦ, ʱʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʽʟ ʤʘʢʫʣʘʪʫʨʥʦʾ 

ʤʘʩʠ, ʧʦʩʪʫʧʘʶʪʴʩʷ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʽʟ ʧʝʨʚʠʥʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ: ʩʪʦʩʦʚʥʦ ʨʦʟʨʠʚʥʦʾ ʜʦʚʞʠʥʠ - ʥʘ 20-25%; ʩʪʦʩʦʚʥʦ 

ʤʽʮʥʦʩʪʽ ʥʘ ʟʣʦʤ ʧʽʜ ʯʘʩ ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʧʝʨʝʛʠʥʽʚ - ʥʘ 10-15%.  

ɼʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʰʣʷʭ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʘ ʩʘʤʝ: ʚʽʜʥʦʚʣʝʥʥʷ  

ʧʘʧʝʨʦʪʚʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʦʥ ʪʘ ʜʦʚʝʜʝʥʥʷ ʾʭ ʜʦ ʨʽʚʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʚʠʥʥʦʛʦ ʧʦʣʦʪʥʘ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʘʚʪʦʨʦʤ  ʜʦʩʣʽʜʞʝʥʴ [56-57],  ʚ 

ʷʢʠʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʚʪʦʨʠʥʥʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ, ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʚʠʪʨʘʪʠ ʾʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʧʝʨʦʚʦʾ ʢʦʤʧʦʟʠʮʽʾ ʜʦ 3 %.  

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʯʘʩʪʢʘ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʢʣʘʜʽ 

ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʩʫʪʪʻʚʦ ʟʨʦʩʪʝ ʚʞʝ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ 

ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ [58].  

ɸʩʦʨʪʠʤʝʥʪ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʦʞʣʠʚʦ, ʟ ʪʦʯʢʠ ʟʦʨʫ   
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ʥʘʫʢʦʚʦʾ ʪʝʦʨʽʾ ʭʽʤʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ,  ʚʠʢʦʨʠʩʪʘʪʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʚʪʦʨʠʥʥʦʾ ʚʦʣʦʢʥʠʩʪʦʾ 

ʩʠʨʦʚʠʥʠ, ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʡ [59-63]. ʈʘʟʦʤ ʟ ʪʠʤ,  ʥʘʡʙʽʣʴʰ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʟ 

ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʻ ʥʘʩʪʫʧʥʽ ʭʽʤʽʯʥʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ: 

1. ʇʨʦʢʣʝʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʢʘʨʪʦʥʥʦ-

ʧʘʧʝʨʦʚʦʤʫ ʧʦʣʦʪʥʫ ʛʽʜʨʦʬʦʙʥʦʩʪʽ (ʧʘʨʘʬʽʥ, ʩʪʝʘʨʘʪʠ, ʚʽʩʢ, ʩʠʥʪʝʪʠʯʥʽ 

ʧʨʦʢʣʝʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ï ʜʠʤʝʨʠ ʘʣʢʽʣʢʝʪʝʥʽʚ, ʢʘʪʽʦʥʦʚʽ ʧʦʣʽʤʝʨʠ ʘʢʨʠʣʦʚʦʾ 

ʢʠʩʣʦʪʠ ʽ ʩʧʽʚʧʦʣʽʤʝʨʠ ʘʥʛʽʜʨʠʜʫ ʤʘʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪʠ). 

2. ɿʘʩʦʙʠ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʜʨʽʙʥʦ-ʚʦʣʦʢʥʠʩʪʦʾ ʬʨʘʢʮʽʾ ʚʦʣʦʢʥʘ ʽ 

ʥʘʧʦʚʥʶʚʘʯʽʚ, ʷʢʽ ʧʦʢʨʘʱʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ, ʧʽʜʚʠʱʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʘʧʝʨʦʨʦʙʥʠʭ ʤʘʰʠʥ, ʩʧʨʠʷʶʪʴ ʟʥʠʞʝʥʥʶ ʚʠʪʨʘʪ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ (ʩʽʨʯʘʥʦʢʠʩʣʠʡ ʘʣʶʤʽʥʽʡ, ʢʘʪʽʦʥʥʠʡ ʢʨʦʭʤʘʣʴ, 

ʧʦʣʽʤʝʨʠ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ ʽ ʧʦʣʽʚʽʥʽʣʘʤʽʥʫ). 

3. ɿʥʝʚʦʜʥʶʚʘʣʴʥʽ ʨʝʘʛʝʥʪʠ ï ʧʦʣʽʝʪʠʣʝʥʽʤʽʥʠ, ʢʘʪʽʦʥʥʽ ʧʦʣʽʘʢʨʠʣʘʤʽʜʠ ʽ 

ʢʘʪʽʦʥʥʽ ʧʦʣʽʘʤʽʜʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʟʥʝʚʦʜʥʝʥʥʷ ʧʘʧʝʨʦʚʦʾ 

ʤʘʩʠ, ʦʩʦʙʣʠʚʦ ʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

4. ɿʘʩʦʙʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ. ɼʣʷ ʮʴʦʛʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʨʦʭʤʘʣʽ, ʦʩʦʙʣʠʚʦ ʢʘʪʽʦʥʦʤʦʜʠʬʽʢʦʚʘʥʽ, ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʫ, 

ʨʽʜʢʝ ʩʢʣʦ ʽ ʩʠʥʪʝʪʠʯʥʽ ʧʦʣʽʤʝʨʠ, ʪʘʢʽ, ʷʢ ʢʘʪʽʦʥʥʽ ʧʦʣʽʘʢʨʠʣʘʤʽʜʠ ʽ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʡ ʧʦʣʽʚʽʥʽʣʘʤʽʥ. 

5. ʉʝʯʦʚʠʥʦʬʦʨʤʘʣʴʜʝʛʽʜʥʽ ʽ ʤʝʣʘʤʽʥʦʬʦʨʤʘʣʴʜʝʛʽʜʥʽ ʩʤʦʣʠ ʟ ʤʝʪʦʶ 

ʥʘʜʘʥʥʷ ʧʘʧʝʨʫ ʤʽʮʥʦʩʪʽ ʫ ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʣʷ ʥʘʜʘʥʥʷ 

ʚʦʣʦʛʦʤʽʮʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʣʽʘʤʽʜʦʘʤʽʥʦʚʽ ʩʤʦʣʠ ï ʧʦʣʽʘʤʽʜʝʧʽʭʣʦʨʛʽʜʨʠʥ ʯʠ 

ʧʦʣʽʘʤʽʥ-ʧʦʣʽʘʤʽʜ-ʝʧʽʭʣʦʨʛʽʜʨʠʥ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʟʘʩʦʙʠ, ʱʦ ʥʝ ʤʽʩʪʷʪʴ 

ʬʦʨʤʘʣʴʜʝʛʽʜʫ.   

ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʘʩʦʨʪʠʤʝʥʪ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʚʪʦʨʠʥʥʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ, ʥʘʙʘʛʘʪʦ 

ʰʠʨʰʠʡ, ʥʽʞ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ. 

ʗʢ ʟʘʟʥʘʯʝʥʦ ʚ ʦʩʥʦʚʘʭ ʥʘʫʢʦʚʦʾ ʪʝʦʨʽʾ ʭʽʤʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʧʦʣʝ ʜʣʷ 
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ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʠʨʦʢʝ, ʪʦʤʫ ʦʩʚʦʻʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚ ʮʽʻʾ ʥʘʫʢʦʚʦʾ ʪʝʦʨʽʾ ʜʘʻ ʧʝʨʩʧʝʢʪʠʚʫ ʜʦʩʷʛʥʫʪʠ ʚʠʩʦʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʢʦʤʧʦʟʠʮʽʾ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʦʥ ʤʘʢʫʣʘʪʫʨʠ.  

ʇʨʦʜʦʚʞʫʶʯʠ ʚʠʚʯʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚ ʫʢʘʟʘʥʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʥʝʦʙʭʽʜʥʦ ʟʦʩʝʨʝʜʠʪʠ ʧʝʚʥʫ ʫʚʘʛʫ ʥʘ ʨʦʙʦʪʘʭ [64-66], ʷʢʠʭ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʫʧʨʘʚʣʽʥʥʷ ʛʽʜʨʦʬʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʧʨʦʢʣʝʶʚʘʥʥʷ, ʧʦʛʣʠʥʘʥʥʷ), ʦʜʥʘ ʽʟ 

ʚʘʞʣʠʚʠʭ ʟʘʜʘʯ, ʱʦ ʚʠʨʽʰʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ. ʎʷ ʪʝʤʘ 

ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʽ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʚ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʤ ʧʨʦʪʷʛʦʤ 

ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ. ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʩʬʦʨʤʫʚʘʣʠʩʷ ʜʚʘ ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʠ ʜʦ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʴ ʛʽʜʨʦʬʦʙʽʟʘʮʽʾ: ʧʨʦʢʣʝʶʚʘʥʥʷ ʚ ʤʘʩʽ ʪʘ ʧʦʚʝʨʭʥʝʚʝ ʧʨʦʢʣʝʶʚʘʥʥʷ ʧʘʧʝʨʫ 

ʪʘ ʢʘʨʪʦʥʫ.  

ɸʥʘʣʽʟ, ʧʨʦʚʝʜʝʥʠʡ ʘʚʪʦʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ [67] ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʫ 

ʧʨʦʮʝʩʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʧʨʦʢʣʝʶʚʘʥʥʷ ʚ ʤʘʩʽ ʟʘʡʤʘʻ 88%, ʘ  

ʧʦʚʝʨʭʥʝʚʝ ʧʨʦʢʣʝʶʚʘʥʥʷ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ -12%. ʈʘʟʦʤ ʟ ʪʠʤ, ʧʨʦʢʣʝʶʚʘʥʥʷ ʚ 

ʤʘʩʽ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʢʽʣʢʝʪʝʥʜʠʤʝʨʽʚ ʩʪʘʙʽʣʴʥʦ ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 42%, 

ʜʝʱʦ ʧʦʩʪʫʧʘʻʪʴʩʷ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʦʢʣʝʶʚʘʥʥʷ ʚ ʤʘʩʽ ʢʘʥʽʬʦʣʴʥʝ 

ʧʨʦʢʣʝʶʚʘʥʥʷ - 38%. ʈʝʰʪʘ - 8% ʮʝ ʧʨʦʢʣʝʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʣʢʝʥʽʣʩʫʢʮʽʥʦʚʦʛʦ ʘʥʛʽʜʨʠʜʫ.  

ɸʚʪʦʨʠ [68-70] ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘ ʧʨʘʢʪʠʢʽʚ, ʱʦ ʧʦʢʘʟʥʠʢ ʨʅ 

ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ 

ʚʠʟʥʘʯʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ  ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʨʦʢʣʝʶʚʘʥʥʷ. ɿ ʪʘʢʠʤ ʪʚʝʨʜʞʝʥʥʷʤ ʜʦʩʣʽʜʥʠʢʽʚ ʚʘʞʢʦ ʥʝ ʧʦʛʦʜʠʪʴʩʷ, ʪʦʤʫ ʱʦ 

ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʚʦʜʥʠʭ ʩʠʩʪʝʤʘʭ  ʚʠʨʦʙʥʠʮʪʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʝʣʠʯʠʥʦʶ ʨʅ. ɸ ʚʽʜʦʤʽ ʥʘ ʩʴʦʛʦʜʥʽ ʪʦʚʘʨʥʽ ʬʦʨʤʠ ʢʣʝʾʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟ 

ʤʝʪʦʶ ʧʨʦʢʣʝʶʚʘʥʥʷ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ, ʻ ʛʽʜʨʦʬʽʣʴʥʠʤʠ ʢʦʣʦʾʜʥʠʤʠ 

ʜʠʩʧʝʨʩʽʷʤʠ ʟ ʚʦʜʥʠʤ ʜʠʩʧʝʨʩʽʡʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽ ʜʠʩʧʝʨʩʥʦʶ ʬʘʟʦʶ ʨʽʟʥʦʾ 

ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ. ʊʦʯʢʠ ʾʭ ʧʦʜʘʯʽ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ 
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ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠʨʦʜʦʶ ʚʦʣʦʢʥʘ ʪʘ ʧʨʦʢʣʝʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʨʽʚʥʝʤ ʨʅ ʧʘʧʝʨʦʚʦʾ 

ʤʘʩʠ, ʧʨʠʨʦʜʦʶ ʽ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ, 

ʷʢʽ, ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʽʟ ʢʦʤʧʦʟʠʮʽʻʶ, ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʧʨʦʢʣʝʶʚʘʥʥʷ ʚ ʤʘʩʽ ʤʦʞʣʠʚʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʠ: ʧʨʦʢʣʝʶʚʘʥʥʷ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʽʜ ʯʘʩ ʚʽʜʣʠʚʘʥʥʷ ʧʘʧʝʨʫ ʟ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʟ ʨʽʚʥʝʤ ʨʅ ʚ ʽʥʪʝʨʚʘʣʽ 4,5-6,5; ʪʘ 

ʧʨʦʢʣʝʶʚʘʥʥʷ ʚ ʥʝʡʪʨʘʣʴʥʦʤʫ ʘʙʦ ʩʣʘʙʦʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʽʜ ʯʘʩ ʚʽʜʣʠʚʘʥʥʷ ʧʘʧʝʨʫ ʟ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʟ ʨʽʚʥʝʤ ʨʅ ʚ ʽʥʪʝʨʚʘʣʽ 6,5-8,0 [70-

71]. ʅʘʷʚʥʽʩʪʴ ʜʚʦʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʢʣʝʶʚʘʥʥʷ, ʘ ʩʘʤʝ: ʚ ʢʠʩʣʦʤʫ ʽ 

ʥʝʡʪʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʘʭ, ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʧʦʷʚʽ ʛʽʜʨʦʬʦʙʽʟʫʶʯʠʭ  

ʟʘʩʦʙʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʢʣʝʶʚʘʥʥʷ ʚ 

ʽʥʪʝʨʚʘʣʽ ʨʅ ʚʽʜ 4,8 ʜʦ 7,5 [72]. 

ɿ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʧʨʦʢʣʝʶʚʘʥʥʷ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʨʅ 4,5-6,5), 

ʷʢ ʧʦʢʘʟʘʥʦ ʘʚʪʦʨʘʤʠ ʨʦʙʽʪ [73-75], ʩʣʫʞʘʪʴ ʢʘʥʽʬʦʣʴʥʽ ʢʣʝʾ (ʘʥʽʦʥʥʽ ʽ ʢʘʪʽʦʥʥʽ). 

ʗʢ ʚʽʜʦʤʦ, ʢʘʥʽʬʦʣʴʥʽ ʢʣʝʾ ʻ ʚʦʜʥʠʤʠ ʤʽʢʨʦʛʝʪʝʨʦʛʝʥʥʠʤʠ ʜʠʩʧʝʨʩʽʷʤʠ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʫ ʚʠʛʣʷʜʽ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɺʦʥʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʧʨʦʢʣʝʶʚʘʥʥʷ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ  ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ 

ʚʠʪʨʘʪʦʶ 6-12 ʢʛ/ʪ (ʟʘ ʩʫʭʠʤ ʢʣʝʻʤ) ʽ ʚʠʤʘʛʘʶʪʴ ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʘʛʫʣʷʥʪʫ - ʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ. ʂʦʘʛʫʣʷʥʪ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʻ ʟʘ ʚʠʪʨʘʪʠ 1,0-1,5 

ʢʛ/ʪ (ʟʘ Al2O3).  

ʈʘʟʦʤ ʟ ʪʠʤ, ʚʽʜʤʽʯʘʻʪʴʩʷ, ʱʦ ʢʘʪʽʦʥʥʽ ʜʠʩʧʝʨʩʽʾ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʽʦʥʥʠʤʠ, 

ʜʦʟʚʦʣʷʶʪʴ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʣʝʾ ʟʘ ʨʘʭʫʥʦʢ ʢʨʘʱʦʛʦ 

ʫʪʨʠʤʘʥʥʷ ʾʭ ʚ ʤʘʩʽ, ʘ, ʦʪʞʝ, ʟʘ ʤʝʥʰʠʭ ʚʪʨʘʪ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʜʨʽʙʥʦʛʦ 

ʚʦʣʦʢʥʘ ʚ ʦʙʽʛʦʚʽʡ ʚʦʜʽ ʽ, ʱʦ ʚʘʞʣʠʚʦ, ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʞʫʚʘʪʠ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 

çʰʢʽʜʣʠʚʠʭè ʯʘʩʪʠʥʦʢ, ʷʢʽ ʟʜʘʪʥʽ ʜʦ ʚʽʜʢʣʘʜʝʥʥʷ ʥʘ ʩʪʽʥʢʘʭ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʽ ʦʜʷʟʽ ʤʘʰʠʥ [76]. ʗʢ ʚʽʜʤʽʯʘʻʪʴʩʷ ʚ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʚ 

ʧʨʦʮʝʩʽ ʧʨʦʢʣʝʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʥʽʬʦʣʴʥʠʭ ʢʣʝʾʚ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʭʽʤʽʯʥʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ ʢʘʪʽʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʆʩʥʦʚʥʦʶ 

ʧʝʨʝʚʘʛʦʶ ʢʘʥʽʬʦʣʴʥʠʭ ʢʣʝʾʚ ʟʘʣʠʰʘʻʪʴʩʷ ʣʝʛʢʦʢʝʨʦʚʘʥʠʡ ʧʨʦʮʝʩ ʧʨʦʢʣʝʶʚʘʥʥʷ 

ʥʘ ʥʘʢʘʪʽ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ ʽ ʟʜʘʪʥʽʩʪʴ ʧʨʦʢʣʝʶʚʘʪʠ ʥʝʚʠʙʽʣʝʥʽ 
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ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʚʠʩʦʢʦʛʦ ʽ ʥʘʜʚʠʩʦʢʦʛʦ ʚʠʭʦʜʫ. ɼʦ ʯʠʩʣʘ ʦʩʥʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʢʣʝʶ ʽ ʢʦʘʛʫʣʷʥʪʫ, ʘ ʪʘʢʦʞ ʚʩʽ ʽʥʰʽ ʥʝʜʦʣʽʢʠ, ʷʢʽ 

ʩʪʦʩʫʶʪʴʩʷ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  

ɺ ʨʦʙʦʪʘʭ [77-81] ʚʽʜʤʽʯʘʻʪʴʩʷ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʨʝʘʢʮʽʡʥʦʘʢʪʠʚʥʠʭ ʛʽʜʨʦʬʦʙʽʟʫʶʯʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢ ʘʣʢʽʣʢʝʪʝʥʜʠʤʝʨ (ɸʂɼ) ʪʘ 

ʘʥʛʽʜʨʠʜ ʘʣʢʝʥʽʣʷʥʪʘʨʥʦʾ ʢʠʩʣʦʪʠ ʘʙʦ ʽʥʘʢʰʝ ʘʣʢʝʥʽʣʩʫʢʮʽʥʦʚʠʡ ʘʥʛʽʜʨʠʜ - 

ʩʢʦʨʦʯʝʥʦ ɸʉɸ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʠʪʠ ʧʦʣʝ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʥʘʜʘʪʠ ʰʘʥʩ ʙʽʣʴʰ 

ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʧʨʦʮʝʩʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʚ ʥʝʡʪʨʘʣʴʥʦʤʫ ʘʙʦ ʩʣʘʙʦʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʘʭ. 

ɺʽʜʤʽʯʘʻʪʴʩʷ ʚʘʞʣʠʚʘ ʚʽʜʤʽʥʥʽʩʪʴ ʚʠʱʝʚʢʘʟʘʥʠʭ ʛʽʜʨʦʬʦʙʽʟʫʶʯʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ 

ʩʘʤʝ: ʦʩʦʙʣʠʚʠʡ  ʤʝʭʘʥʽʟʤ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʧʨʦʢʣʝʶʚʘʥʥʷ: ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʭʽʤʽʯʥʘ ʨʝʘʢʮʽʷ ʘʢʪʠʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʘʥʛʽʜʨʠʜʽʚ ʟ ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ 

ʛʨʫʧʘʤʠ ʚʦʣʦʢʥʘ. ʉʫʪʴ ʮʽʻʾ ʚʽʜʤʽʥʥʦʩʪʽ - ʚ ʰʚʠʜʢʦʩʪʽ ʧʨʦʪʽʢʘʥʥʷ ʨʝʘʢʮʽʾ 

(ʰʚʠʜʢʦʩʪʽ ʜʦʟʨʽʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʨʦʢʣʝʶʚʘʥʥʷ). 

ɺʩʪʘʥʦʚʣʝʥʦ [82-83], ʱʦ ʧʨʦʮʝʩ ʧʨʦʢʣʝʶʚʘʥʥʷ ʢʣʝʷʤʠ ʥʘ ʦʩʥʦʚʽ ɸʂɼ 

ʚʠʤʘʛʘʻ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʜʦʟʨʽʚʘʥʥʷ ʽ ʥʘ ʥʘʢʘʪʽ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ ʜʦʩʷʛʘʻ ʨʽʚʥʷ 

20-40%; ʚ ʪʦʡ ʯʘʩ, ʷʢ ʧʨʦʢʣʝʡʢʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ɸʉɸ ʥʘ ʥʘʢʘʪʽ ʧʘʧʝʨʦʨʦʙʥʦʾ 

ʤʘʰʠʥʠ ʜʦʩʷʛʘʻ ʨʽʚʥʷ 80-100%. 

ɿʘ ʚʩʽʭ ʧʦʟʠʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʝʶ ʥʘ ʦʩʥʦʚʽ ɸʂɼ, 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʧʨʦʮʝʩʦʤ  ʧʨʦʢʣʝʶʚʘʥʥʷ ʧʘʧʝʨʫ ʥʘ ʥʘʢʘʪʽ 

ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ ʦʨʽʻʥʪʫʻ ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʣʝʾʚ  ʥʘ ʦʩʥʦʚʽ ɸʉɸ. ʎʝʡ ʚʠʜ ʢʣʝʶ ʟʘʙʝʟʧʝʯʫʻ ʢʝʨʦʚʘʥʠʡ ʧʨʦʮʝʩ  ʧʨʦʢʣʝʡʢʠ ʥʘ 

ʥʘʢʘʪʽ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ, ʘʣʝ ʤʘʻ ʜʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʧʦʢʠ ʱʦ ʩʪʨʠʤʫʶʪʴ 

ʡʦʛʦ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʤʘʛʘʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʝʨʰ ʟʘ ʚʩʝ - ʮʝ ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʛʽʜʨʦʣʽʟʫ ʦʩʥʦʚʥʦʛʦ ʧʨʦʜʫʢʪʫ ʫ ʚʦʜʥʽʡ 

ʜʠʩʧʝʨʩʽʾ (ʫ ʬʦʨʤʽ ʛʦʪʦʚʦʛʦ ʢʣʝʶ). ʎʝʡ ʥʝʜʦʣʽʢ ʚʠʤʘʛʘʻ ʦʙʦʚ'ʷʟʢʦʚʦʛʦ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʣʝʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʧʦʜʘʯʝʶ 

ʡʦʛʦ ʚ ʚʦʣʦʢʥʠʩʪʫ ʤʘʩʫ. ʆʯʝʚʠʜʥʦ, ʱʦ ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʚʠʪʨʘʪʘʤʠ ʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʨʦʙʥʠʢʘʤ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʟ ʩʝʨʝʜʥʽʤʠ ʽ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʘʢ, 

ʫ ʨʦʙʦʪʘʭ [84-85] ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 
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ʭʽʤʽʯʥʠʤʠ ʜʦʧʦʤʽʞʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʟʘʣʠʰʘʶʪʴʩʷ ʢʨʦʭʤʘʣʽ ʨʽʟʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʾʭ ʯʠʩʣʝʥʥʽ ʤʦʜʠʬʽʢʦʚʘʥʽ ʧʨʦʜʫʢʪʠ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚ ʢʦʤʧʦʟʠʮʽʾ ʟ ʨʽʟʥʠʤʠ ʛʽʜʨʦʬʦʙʽʟʫʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ [86].  

ʈʦʣʴ ʢʨʦʭʤʘʣʽʚ ʷʢ ʟʤʽʮʥʶʶʯʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ 

ʪʘ ʢʘʨʪʦʥʫ ʦʩʦʙʣʠʚʦ ʟʨʦʩʪʘʻ ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʮʝʣʶʣʦʟʥʦʛʦ 

ʚʦʣʦʢʥʘ  ʪʘ ʟʚʘʞʘʶʯʠ ʥʘ ʡʦʛʦ ʧʨʠʨʦʜʥʝ ʧʦʭʦʜʞʝʥʥʷ ʽ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ 

ʚʽʜʥʦʚʣʝʥʥʷ ʫ ʧʨʠʨʦʜʽ, ʷʢʠʡ ʩʪʘʥʦʚʠʪʴ 98% [87]. ʈʘʟʦʤ ʟ ʪʠʤ, ʢʨʦʭʤʘʣʽ ʚ ʯʠʩʪʦʤʫ 

ʚʠʜʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘ ʥʠʟʴʢʦʛʦ ʫʪʨʠʤʘʥʥʷ ʚ 

ʧʘʧʝʨʦʚʦʤʫ ʪʘ ʢʘʨʪʦʥʥʦʤʫ ʧʦʣʦʪʥʽ.  

ʊʦʤʫ ʘʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʴ [88-90] ʜʦʚʦʜʷʪʴ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʦʭʤʘʣʴʥʦʛʦ ʢʣʝʶ (ʢʣʝʡʩʪʝʨʫ), ʧʦʢʨʘʱʝʥʥʷ  ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʢʣʝʶ, ʢʨʦʭʤʘʣʽ ʧʽʜʜʘʶʪʴ ʭʽʤʽʯʥʽʡ ʤʦʜʠʬʽʢʘʮʽʾ.  

ɯʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʽʜʦʤʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʦʶ ʤʦʜʠʬʽʢʘʮʽʻʶ 

ʢʨʦʭʤʘʣʶ ʻ ʭʽʤʽʯʥʝ ʚʢʣʶʯʝʥʥʷ ʜʦ ʡʦʛʦ ʤʘʢʨʦʤʦʣʝʢʫʣ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʘʤʽʥʫ, ʷʢʠʡ 

ʥʘʜʘʻ ʢʨʦʭʤʘʣʶ ʧʦʟʠʪʠʚʥʦʛʦ ʟʘʨʷʜʫ, ʱʦ ʩʧʨʠʷʻ ʧʨʦʪʽʢʘʥʥʶ ʧʨʦʮʝʩʫ ʚʟʘʻʤʦʜʽʾ 

ʢʨʦʭʤʘʣʶ ʟ ʤʦʣʝʢʫʣʘʤʠ ʮʝʣʶʣʦʟʠ  (ʨʠʩʫʥʦʢ 1.1). 

 

ʈʠʩʫʥʦʢ 1.1.- ʉʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʢʨʦʭʤʘʣʶ ʪʘ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʘʤʽʥʫ 

 

ʋ ʧʦʜʽʙʥʽ ʨʝʘʢʮʽʾ ʚʩʪʫʧʘʻ ʢʨʦʭʤʘʣʴ ʟ ʯʝʪʚʝʨʪʠʥʥʠʤʠ  ʘʤʽʥʦʤ ʽ ʬʦʩʬʦʨʦʤ, 

ʪʨʝʪʠʥʥʠʤʠ ʘʤʽʥʦ-, ʩʫʣʴʬʦ- ʛʨʫʧʘʤʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʝʘʢʮʽʾ ʟʘʚʞʜʠ ʻ 

ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʢʨʦʭʤʘʣʴ, ʱʦ ʥʘʙʫʚʘʻ ʫ ʨʦʟʯʠʥʽ ʧʦʟʠʪʠʚʥʦʛʦ (ʢʘʪʽʦʥʥʦʛʦ) ʟʘʨʷʜʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʭʽʤʽʯʥʘ ʨʝʘʢʮʽʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʣʘʩʫ ʨʝʘʢʮʽʡ ʟʘʤʽʱʝʥʥʷ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʽʨʦʶ ʟʘʤʽʱʝʥʥʷ ʚʦʜʥʶ ʚ D-ʛʣʶʢʦʧʽʨʘʥʦʟʥʠʭ ʣʘʥʢʘʭ 

ʤʘʢʨʦʤʦʣʝʢʫʣʠ ʢʨʦʭʤʘʣʶ ʥʘ ʛʨʫʧʠ, ʱʦ ʥʝʩʫʪʴ ʢʘʪʽʦʥʠ. ʉʪʫʧʽʥʴ ʟʘʤʽʱʝʥʥʷ ʚʦʜʥʶ 
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ʥʘ ʢʘʪʽʦʥʥʽ ʛʨʫʧʠ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʤʝʞʘʭ 0,02é..0,07 ʛʨʫʧ ʥʘ 1 ʣʘʥʢʫ 

ʮʝʣʶʣʦʟʠ ʘʙʦ, ʧʦ-ʽʥʰʦʤʫ, ʥʘ 1 ʟʘʣʠʰʦʢ, ʥʘʧʨʠʢʣʘʜ, ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʘʤʽʥʫ ʤʦʞʝ 

ʜʦʚʦʜʠʪʠʩʷ ʚʽʜ 50 ʜʦ 15 ʣʘʥʦʢ ʤʘʢʨʦʤʦʣʝʢʫʣʠ ʢʨʦʭʤʘʣʶ [91]. ʉʪʫʧʽʥʴ ʟʘʤʽʱʝʥʥʷ 

ʢʘʪʽʦʥʥʦʛʦ ʢʨʦʭʤʘʣʶ ʻ ʡʦʛʦ ʚʠʟʥʘʯʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʘ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʧʦʨʽʚʥʶʚʘʪʠ ʥʘʫʢʦʚʽ 

ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʠʭ ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʛʦ ʪʠʧʫ 

ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ, ʘʚʪʦʨʠ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʙʦʪʽ [92], ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘ ʪʝ, ʱʦ ʪʽʣʴʢʠ ʥʘʫʢʦʚʦ-

ʦʙˇʨʫʥʪʦʚʘʥʝ ʽ ʧʽʜʪʚʝʨʜʞʝʥʝ ʧʨʘʢʪʠʢʦʶ ʧʦʻʜʥʘʥʥʷ ʚʩʽʭ ʟʘʟʥʘʯʝʥʠʭ  ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ, ʷʢ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʾʭ  ʤʽʞ ʩʦʙʦʶ, ʪʘʢ ʽ ʟʘ ʯʝʨʛʦʚʽʩʪʶ ʚʚʝʜʝʥʥʷ 

ʚ ʧʘʧʝʨʦʚʫ ʤʘʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʦʨʘ ʨʅ, ʩʣʫʛʫʻ ʟʘʧʦʨʫʢʦʶ ʝʬʝʢʪʠʚʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʢʣʝʡʢʠ ʢʘʥʽʬʦʣʴʥʠʤ ʢʣʝʻʤ ʪʘ ʛʘʨʘʥʪʫʻ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ. 

 ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ,  ʧʦʨʷʜ ʟ ʰʠʨʦʢʦʚʞʠʚʘʥʠʤ ʢʘʥʽʬʦʣʴʥʠʤ ʧʨʦʢʣʝʶʚʘʥʥʷʤ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʽ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʨʦʭʤʘʣʽʚ,  ʧʦʤʽʪʥʝ ʤʽʩʮʝ ʫ ʧʨʦʮʝʩʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʚʽʜʚʦʜʠʪʴʩʷ ʪʘʢʦʞ ʩʠʥʪʝʪʠʯʥʠʤ ʟʤʽʮʥʶʶʯʠʤ 

ʟʘʩʦʙʘʤ, ʷʢʽ, ʷʢ ʚʠʟʥʘʥʦ ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ [93], ʧʦʢʨʘʱʫʶʪʴ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʚʦʣʦʢʥʘʤʠ. 

ɯʥʪʝʨʝʩ ʥʘʫʢʦʚʮʽʚ ʪʘ ʧʨʘʢʪʠʢʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʚʟʘʤʽʥ  ʢʨʦʭʤʘʣʶ ʚ ʧʝʚʥʽʡ ʤʽʨʽ ʟʨʦʩʪʘʻ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ 

ʩʠʥʪʝʪʠʯʥʽ ʭʽʤʽʯʥʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ, ʚʠʨʽʟʥʷʶʪʴʩʷ 

ʚʠʩʦʢʠʤ ʫʪʨʠʤʘʥʥʷʤ ʮʝʣʶʣʦʟʥʠʤ ʚʦʣʦʢʥʦʤ, ʧʨʦʷʚʣʷʶʪʴ ʚʠʩʦʢʠʡ ʝʬʝʢʪ 

ʫʪʨʠʤʘʥʥʷ ʜʨʽʙʥʦʛʦ ʚʦʣʦʢʥʘ ʪʘ ʧʦʢʨʘʱʫʶʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ, ʤʘʶʪʴ 

ʚʝʣʠʢʫ ʝʥʝʨʛʽʶ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʟʚôʷʟʢʽʚ [93].   

ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʨʦʙʦʪʘʭ [94-96] ʘʚʪʦʨʠ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘʫʢʦʚʮʽʚ-

ʜʦʩʣʽʜʥʠʢʽʚ ʜʦ ʪʦʛʦ, ʱʦ ʤʘʶʯʠ ʣʽʥʽʡʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʤʘʢʨʦʤʦʣʝʢʫʣʠ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʧʽʜʩʠʣʶʶʪʴ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʧʦʚʝʨʭʥʝʚʠʤʠ ʚʦʣʦʢʥʘʤʠ ʪʘ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʚ'ʷʟʢʘʭ ʤʽʞ ʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʤʠ  

ʧʦʚʝʨʭʥʷʤʠ ʽʥʰʠʭ ʚʦʣʦʢʦʥ. ʊʘʢʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ ʮʴʦʛʦ ʚʠʜʫ ʧʦʣʽʤʝʨʽʚ, ʥʘ ʚʽʜʤʽʥʫ 
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ʚʽʜ ʢʨʦʭʤʘʣʶ, ʟʙʽʣʴʰʫʻ ʩʠʣʠ ʟʚ'ʷʟʢʫ ʤʽʞ ʚʦʣʦʢʥʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʠʜʘʻ ʨʫʭʣʠʚʽʩʪʴ 

ʚʦʣʦʢʥʘʤ ʚʽʜʥʦʩʥʦ ʦʜʥʝ ʦʜʥʦʛʦ. ɺ ʨʦʙʦʪʘʭ [97-99] ʧʦʢʘʟʘʥʦ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʪʽʢʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʩʽʪʢʦʚʽʡ ʯʘʩʪʠʥʠ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ, ʘ ʩʘʤʝ: ʬʦʨʤʫʚʘʥʥʷ, ʟʥʝʚʦʜʥʝʥʥʷ, 

ʫʪʨʠʤʘʥʥʷ, ʬʣʦʢʫʣʶʚʘʥʥʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʟʘʨʷʜʫ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ ʪʘ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʊʘʢ, ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʢʘʪʽʦʥʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʠʩʪʝʤ ʱʽʣʴʥʽʩʪʴ ʟʘʨʷʜʫ ʤʘʩʠ ʟʥʠʞʫʻʪʴʩʷ, ʘ 

ʦʪʞʝ, ʧʦʣʽʧʰʫʻʪʴʩʷ ʧʨʦʪʽʢʘʥʥʷ ʚʩʽʭ ʚʠʱʝʥʘʟʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʤʦʢʨʽʡ ʯʘʩʪʠʥʽ 

ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ.  

ɺ ʨʦʙʦʪʘʭ [100] ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʪʦʤʫ, ʱʦ ʭʽʤʽʯʥʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ 

ʥʘ ʩʠʥʪʝʪʠʯʥʽʡ ʦʩʥʦʚʽ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʛʦ ʢʘʪʽʦʥʥʦʛʦ ʟʘʨʷʜʫ ʽ ʥʝʚʝʣʠʢʦʾ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ʝʬʝʢʪʠʚʥʦ ʜʽʶʪʴ ʫ ʩʠʣʴʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʷʢʽ ʯʘʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʢʫʣʘʪʫʨʥʦʛʦ ʚʦʣʦʢʥʘ, ʷʢʱʦ ʧʠʪʦʤʽ ʚʪʨʘʪʠ ʩʚʽʞʦʾ ʚʦʜʠ ʟʥʠʞʫʶʪʴʩʷ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʘʚʪʦʨʠ ʚ ʨʦʙʦʪʽ [101] ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘ ʧʨʘʢʪʠʢʽʚ 

ʥʘ ʪʝ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʥʝ ʪʽʣʴʢʠ 

ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʘʣʝ ʡ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʪʘ ʟʥʝʚʦʜʥʶʶʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʦʢʦʥ. ʊʘʢʽ 

ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʥʘʫʢʦʚʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʪʦʤʫ ʱʦ ʥʝʛʘʪʠʚʥʽ ʬʘʢʪʦʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʷʚʣʝʥʠʤʠ ʪʘ ʜʝʪʘʣʴʥʦ 

ʚʠʚʯʝʥʠʤʠ. ɸʜʞʝ, ʟ  ʦʜʥʦʛʦ ʙʦʢʫ, ʬʽʣʴʪʨʘʮʽʡʥʘ ʽ ʟʥʝʚʦʜʥʶʶʯʘ ʟʜʘʪʥʽʩʪʴ ʚʦʣʦʢʦʥ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʫ ʨʦʙʦʪʫ ʧʘʧʝʨʦ- ʽ ʢʘʨʪʦʥʦʨʦʙʥʠʭ ʤʘʰʠʥ, ʽ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ, ʬʦʨʤʫʶʯʦʾ ʯʘʩʪʠʥʠ.  

ʅʘ ʨʷʜʫ ʟ ʮʠʤ, ʘʚʪʦʨʠ ʨʦʙʽʪ [102-103] ʧʦʢʘʟʫʶʪʴ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʫʪʨʠʤʘʥʥʷ ʥʘ ʩʽʪʮʽ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ ʜʨʽʙʥʦʛʦ ʚʦʣʦʢʦʥ ʽ ʥʘʧʦʚʥʶʚʘʯʘ 

ʟʘʟʚʠʯʘʡ ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʥʽʦʥʥʽ ʪʘ ʢʘʪʽʦʥʥʽ ʬʦʨʤʠ ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ. 

ɺôʷʟʢʽʩʪʴ ʚʦʜʥʝʚʠʭ ʨʦʟʯʠʥʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟ ʨʦʩʪʦʤ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ. ɺ ʽʥʪʝʨʚʘʣʽ ʟʥʘʯʝʥʴ ʨʅ ʚʽʜ 1 ʜʦ 10 ʧʦʣʽʘʢʨʠʣʘʤʽʜ ʚʝʜʝ ʩʝʙʝ ʷʢ ʥʝʽʦʥʥʠʡ 

ʧʦʣʽʤʝʨ. ɿʘ ʨʅ > 10 ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʛʽʜʨʦʣʽʟ ʘʤʽʜʥʦʾ ʛʨʫʧʠ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʢʘʨʙʦʢʩʠʣʴʥʦʾ ʛʨʫʧʠ. ʄʘʢʨʦʤʦʣʝʢʫʣʠ ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ ʚʞʝ ʫ ʨʦʟʚʝʜʝʥʠʭ ʨʦʟʯʠʥʘʭ 
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(ʢʦʥʮʝʥʪʨʘʮʽʷ 0,01%) ʟʜʘʪʥʽ ʜʦ ʫʪʚʦʨʝʥʥʷ ʘʩʦʮʽʘʪʽʚ ʨʽʟʥʦʾ ʙʫʜʦʚʠ. ʊʦʤʫ ʧʽʜ ʯʘʩ 

ʟʙʝʨʽʛʘʥʥʷ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʧʦʣʽʘʢʨʠʣʘʤʽʜʽʚ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʥʝʨʦʟʯʠʥʥʽ 

ʦʩʘʜʠ.  

ɺ ʨʦʙʦʪʽ [103] ʘʚʪʦʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʘʢʽ ʭʽʤʽʯʥʽ ʜʦʧʦʤʽʞʥʽ 

ʨʝʯʦʚʠʥʠ ʷʢ ʧʦʣʽʝʪʠʣʝʥʽʤʽʥʠ, ʧʦʣʽʝʪʠʣʝʥʘʤʽʥʠ, ʧʦʣʽʝʪʠʣʝʥʦʢʩʠʜʠ, ʧʦʣʽʘʤʽʥʘʤʜ̔ʠ 

ʥʘʜʽʣʝʥʽ ʢʘʪʽʦʥʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɿʘʛʘʣʴʥʠʤ ʜʣʷ ʚʩʽʭ ʚʢʘʟʘʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʻ ʾʭ ʬʣʦʢʫʣʶʶʯʘ ʜʽʷ ʥʘ ʜʠʩʧʝʨʩʽʶ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ. ʎʝ ʷʚʠʱʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʣʠʢʘʥʦ ʥʝʡʪʨʘʣʽʟʘʮʽʻʶ ʥʝʛʘʪʠʚʥʦʛʦ ɝ-ʧʦʪʝʥʮʽʘʣʫ ʮʝʣʶʣʦʟʥʠʭ ʚʦʣʦʢʦʥ ʽ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʧʨʦʪʠʣʝʞʥʦ ʟʘʨʷʜʞʝʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʩʧʦʣʫʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ (ʅ- ʟʚôʷʟʢʠ). ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʦʣʽʤʝʨʥʽ ʜʦʙʘʚʢʠ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʚʟʘʻʤʦʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ ʦʜʠʥ ʟ 

ʦʜʥʠʤ (ʟʘʚʜʷʢʠ ʟʥʠʞʝʥʥʶ ɝ-ʧʦʪʝʥʮʽʘʣʫ), ʘʙʦ ʥʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ 

ʫʪʚʦʨʝʥʥʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ (ʤʽʩʪʢʦʚʽ ʟʚôʷʟʢʠ), ʘʙʦ ʜʽʶʪʴ ʟʘ ʜʚʦʤʘ 

ʤʝʭʘʥʽʟʤʘʤʠ ʦʜʥʦʯʘʩʥʦ.    

ʋ ʨʦʙʦʪʘʭ [104-105] ʘʚʪʦʨʠ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʧʨʦʮʝʩ ʬʣʦʢʫʣʷʮʽʾ ʚ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʫʪʚʦʨʝʥʥʷ ʤʽʩʪʢʦʚʠʭ ʟʚôʷʟʢʽʚ. 

ʇʦʣʽʤʝʨʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʜʘʥʽ ʟʚôʷʟʢʠ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʽ ʟ 

ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʤʠ ʙʦʢʦʚʠʤʠ ʘʢʪʠʚʥʠʤʠ ʣʘʥʮʶʛʘʤʠ. ɸʥʽʦʥʦʘʢʪʠʚʥʽ ʪʘ ʥʝʽʦʥʦʛʝʥʥʽ 

ʧʦʣʽʤʝʨʠ ʧʨʦʷʚʣʷʶʪʴ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʧʨʠʩʫʪʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʩʫʣʴʬʘʪʫ 

ʘʣʶʤʽʥʽʶ, ʱʦ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʟʘʨʷʜ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ ʽ, 

ʪʠʤ ʩʘʤʠʤ, ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ. ʅʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʟʘʻʤʦʜʽʾ ʧʦʣʽʤʝʨʽʚ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʠʷʚʣʷʻ ʚʧʣʠʚ ʚʣʘʩʪʠʚʽʩʪʴ ʩʘʤʠʭ ʧʦʣʽʤʝʨʽʚ ï 

ʚʝʣʠʯʠʥʘ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ, ʩʪʫʧʽʥʴ ʛʽʜʨʦʣʽʟʫ, ʘ ʪʘʢʦʞ ʚʠʪʨʘʪʘ ʧʦʣʽʤʝʨʫ, ʯʘʩ 

ʢʦʥʪʘʢʪʫ ʟ ʧʘʧʝʨʦʚʦʶ ʤʘʩʦʶ, ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ 

ʧʦʣʦʪʥʘ. ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʩʫʯʘʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʚʠʢʣʘʜʝʥʦ ʚ ʨʦʙʦʪ ̔ [106]. ʅʘ ʜʫʤʢʫ  ʘʚʪʦʨʘ,  ʜʣʷ 

ʮʴʦʛʦ  ʥʝʦʙʭʽʜʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʘʩʪʫʧʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ 

ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ:  
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- ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʪʫʨʘʣʴʥʽ ʘʙʦ ʩʠʥʪʝʪʠʯʥʽ ʭʽʤʽʯʥʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ 

(ʦʢʨʝʤʦ) ʫ ʚʠʛʣʷʜʽ ʜʦʟʫʚʘʥʥʷ ʾʭ ʚ ʤʘʩʫ ʘʙʦ ʥʘ ʧʦʚʝʨʭʥʶ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ, ʘʙʦ ʚ 

ʧʦʻʜʥʘʥʥʽ - ʚ ʤʘʩʫ ʽ ʥʘ ʧʦʚʝʨʭʥʶ;  

- ʜʚʦʢʦʤʧʦʥʝʥʪʥʽ ʩʠʩʪʝʤʠ ʥʘʪʫʨʘʣʴʥʠʭ ʽ ʩʠʥʪʝʪʠʯʥʠʭ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ 

ʨʝʯʦʚʠʥ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟ ʜʦʟʫʚʘʥʥʷʤ ʚ ʤʘʩʫ ʘʙʦ ʥʘ ʧʦʚʝʨʭʥʶ ʧʘʧʝʨʫ, ʘʙʦ 

ʢʦʤʙʽʥʫʚʘʥʥʷʤ - ʚ ʤʘʩʫ ʽ ʥʘ ʧʦʚʝʨʭʥʶ;   

- ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʚʦʢʦʤʧʦʥʝʥʪʥʽ ʩʠʩʪʝʤʠ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ 

ʨʽʟʥʦʛʦ ʟʘʨʷʜʫ (ʢʘʪʽʦʥʥʦ-ʘʥʽʦʥʥʠʡ), ʨʽʟʥʦʾ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ (ʢʨʦʭʤʘʣʴ - 

ʧʦʣʽʘʢʨʠʣʘʤʽʜ), ʢʨʦʭʤʘʣʴ-ʧʦʣ̔ʘʤʥ̔ʘʤʜ̔ʝʧʭ̔ʣʦʨʛʽʜʨʠʥʦʚʘ ʩʤʦʣʘ, ʧʦʣʽʚʽʥʽʣʘʤʽʥ-

ʧʦʣʽʘʢʨʠʣʘʤʽʜ ʪʘ ʽʥ, ʽ ʙʝʟʫʤʦʚʥʦ, ʽʟ ʟʤʽʥʦʶ ʪʦʯʦʢ ʜʦʟʫʚʘʥʥʷ ʽ ʚʠʪʨʘʪʦ  ʁʨʝʯʦʚʠʥ;  

ʈʷʜʦʤ ʜʦʩʣʽʜʥʠʢʽʚ [107-110] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʭʽʤʽʯʥʠʤʠ 

ʜʦʧʦʤʽʞʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʦʣʦʢʥʠʩʪʽʡ ʤʘʩʽ ʻ ʘʤʬʦʪʝʨʥʽ 

ʧʦʣʽʤʝʨʥʽ ʩʤʦʣʠ (ɸʇʉ) (ʨʠʩʫʥʦʢ 1.2). ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʧʨʦʪʽʢʘʥʥʷ ʨʝʘʢʮʽʾ, 

ʧʨʠʨʦʜʠ ʽ ʚʠʪʨʘʪʠ ʢʠʩʣʦʛʦ ʢʘʪʘʣʽʟʘʪʦʨʘ ʦʪʨʠʤʫʶʪʴ ʧʦʣʽʤʝʨʠ ʨʽʟʥʦʾ ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʤʘʩʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʨʽʚʝʥʴ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʦʥ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟ ʨʦʩʪʦʤ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ʧʦʣʽʤʝʨʫ, ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʭʽʤʽʯʥʠʭ 

ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ  ʥʘʤʘʛʘʶʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʟ ʦʜʝʨʞʘʥʥʷʤ ʧʨʦʜʫʢʪʫ ʟ ʙʽʣʴʰʦʶ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ. ɸʣʝ, ʦʩʢʽʣʴʢʠ ʟʘ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ 

ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ, ʽʩʥʫʻ ʥʝʙʝʟʧʝʢʘ, ʱʦ ʟʘ ʟʘʥʘʜʪʦ ʚʝʣʠʢʦʾ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ 

ʚʠʥʠʢʥʝ ʥʝʨʦʟʯʠʥʥʠʡ ʛʝʣʴ [110].  

ɿʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʢʦʤʧʦʥʝʥʪʽʚ ɸʇʉ, 

ʧʦʣʽʘʤʽʥʧʦʣʽʘʤʽʜʝʧʽʭʣʦʨʛʽʜʨʠʥʦʚʽ ʩʤʦʣʠ ʚʚʦʜʷʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʚʦʜʦʩʪʽʡʢʠʭ 

ʢʦʤʧʦʟʠʮʽʡ [111-113].  

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʫʪʨʠʤʘʥʥʷ ʜʨʽʙʥʦʛʦ ʚʦʣʦʢʥʘ ʧʨʦʧʦʨʮʽʡʥʦ 

ʟʤʝʥʰʫʻ ʧʦʢʘʟʥʠʢ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʥʘ ʩʽʪʮʽ ʇʈʄ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʻ 

ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ ʧʘʧʝʨʫ, ʘ, ʪʠʤ ʩʘʤʠʤ, ʥʽʚʝʣʶʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʾ ʟʤʽʮʥʶʶʯʠʭ ʽ 

ʧʨʦʢʣʝʶʶʯʠʭ ʨʝʘʛʝʥʪʽʚ [113]. ɸʚʪʦʨʘʤʠ ʨʦʙʽʪ [112, 114] ʧʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ 

ʥʘʜʘʥʥʷ ʢʦʤʧʦʟʠʮʽʾ, ʷʢʘ ʚʠʛʣʷʜʘʻ ʷʢ: ʚʦʣʦʢʥʦ ï ʧʦʣʽʘʤʽʥʧʦʣʽʘʤʽʜʝʧʽʭʣʦʨʛʽʜʨʠʥʦʚʘ  
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ʩʤʦʣʘ ï ʚʦʜʘ, ʥʝʦʙʭʽʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʘʥʥʷ ʚʦʣʦʛʦʤʽʮʥʦʩʪʽ 

ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʜʚʘ ʦʩʥʦʚʥʽ ʤʝʭʘʥʽʟʤʠ, ʩʫʪʴ ʷʢʠʭ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ. 

 

ʈʠʩʫʥʦʢ 1.2 - ʉʭʝʤʘ ʨʝʘʢʮʽʾ ʩʠʥʪʝʟʫ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ [110]  

 

ɿʘ ʧʝʨʰʠʤ ʤʝʭʘʥʽʟʤʦʤ - ʤʝʭʘʥʽʟʤʦʤ ʟʘʭʠʩʪʫ - ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʧʦʜʽʣ ʯʘʩʪʦʢ 

ʩʤʦʣʠ ʤʽʞ ʚʦʣʦʢʥʘʤʠ, ʩʘʤʦʟʰʠʚʘʥʥʷ ʾʾ ʤʦʣʝʢʫʣ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʪʘʢʪʽʚ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʩʪʽʡʢʦʾ ʨʦʟʛʘʣʫʞʝʥʦʾ ʩʪʨʫʢʪʫʨʠ. ɿʘ ʜʨʫʛʠʤ ʤʝʭʘʥʽʟʤʦʤ - ʤʝʭʘʥʽʟʤʦʤ 

ʟʤʽʮʥʝʥʥʷ ï ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʢʮʽʾ ʧʦʣʽʘʤʽʥʧʦʣʽʘʤʽʜʝʧʽʭʣʦʨʛʽʜʨʠʥʦʚʦʾ ʩʤʦʣʠ ʟ 

ʮʝʣʶʣʦʟʦʶ (ʘʙʦ ʛʝʤʽʮʝʣʶʣʦʟʦʶ) ʫʪʚʦʨʶʶʪʴʩʷ ʭʽʤʽʯʥʽ ʟʚ'ʷʟʢʠ ʟ ʤʦʣʝʢʫʣʷʨʥʠʤʠ 

ʬʨʘʛʤʝʥʪʘʤʠ ʚʦʣʦʢʦʥ [115-116]. 

ʋ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ 

ʧʦʣʽʘʤʽʥʧʦʣʽʘʤʽʜʝʧʽʭʣʦʨʛʽʜʨʠʥʦʚʽ ʩʤʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʤʝʪʦʶ 

ʥʘʜʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʣʦʛʦʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ. ʈʘʟʦʤ ʟ ʪʠʤ,  

ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʦ ʾʭ ʚʧʣʠʚ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ 

ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢ ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʤʘʢʫʣʘʪʫʨʠ.  
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1.3 ɺʧʣʠʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʥʘ 

ʦʙôʻʤʠ ʚʽʜʭʦʜʽʚ ʽ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ  

 

ɺʠʨʦʙʥʠʮʪʚʦ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʟʘʚʞʜʠ ʚʽʜʨʽʟʥʷʣʦʩʷ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʟʘ ʩʚʦ̒ʁ ʧʨʠʨʦʜʦ  ʁ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʚ ʙʘʛʘʪʴʦʭ ʚʠʜʘʭ ʧʨʦʜʫʢʮʽʾ 

ʟʘʤʽʩʪʴ ʩʚʽʞʦʛʦ ʚʦʣʦʢʥʘ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʧʦʪʨʝʙʫ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʝʣʶʣʦʟʠ, ʘ ʪʦʤʫ 

ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ [110, 119]. 

ɺʘʞʣʠʚʘ ʚʠʤʦʛʘ ʙʝʟʚʽʜʭʦʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ - ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʪʦʙʪʦ ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʾʾ 

ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʦʤʫ ʦʩʥʦʚʥʘ ʤʘʩʘ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʠʭ ʚʠʨʦʙʽʚ 

ʣʝʛʢʦ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʽ ʚʽʜʧʦʚʽʜʘʻ  ʫʤʦʚʽ ʝʢʦʣʦʛʽʯʥʦʩʪʽ. ʆʜʥʘʢ ʩʝʨʝʜ ʰʠʨʦʢʦʛʦ 

ʘʩʦʨʪʠʤʝʥʪʫ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʧʽʜʣʷʛʘʻ ʧʦʚʪʦʨʥʦʤʫ 

ʧʝʨʝʨʦʙʣʝʥʥʶ, ʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ, ʧʝʨʝʨʦʙʣʝʥʥʷ ʷʢʠʭ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʫʩʢʣʘʜʥʝʥʘ ʽ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʱʦʜʦ ʫʩʫʥʝʥʥʷ 

ʘʙʦ ʧʦʚʥʦʾ ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʭʦʜʽʚ [119]. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʠʙʽʨ ʦʢʨʝʤʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ ʩʪʘʪʠ ʧʦʪʝʥʮʽʡʥʦ ʚʪʦʨʠʥʥʦʶ 

ʩʠʨʦʚʠʥʦʶ, ʧʦʚʠʥʝʥ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʜʦʩʢʦʥʘʣʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ 

ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʨʦʚʠʥʠ, ʻ ʟʥʠʞʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚ ʧʨʦʮʝʩʽ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɿʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʚʦʣʦʢʥʘ ʽʟ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʧʨʦʧʦʨʮʽʡʥʝ 

ʟʤʝʥʰʝʥʥʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ [120]. ʂʨʽʤ ʪʦʛʦ, ʮʝ ʦʜʥʘ ʟ ʛʦʣʦʚʥʠʭ 

ʧʨʦʙʣʝʤ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʤʘʢʫʣʘʪʫʨʠ ʧʨʠ ʟʘʤʢʥʫʪʠʭ ʮʠʢʣʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʧʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʜʦʤʽʰʦʢ ʫ ʚʥʫʪʨʽʰʥʽʭ ʩʠʩʪʝʤʘʭ 

ʚʦʜʦʦʙʦʨʦʪʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʢʣʠʢʘʻ ʙʘʛʘʪʦ ʥʝʛʘʪʠʚʥʠʭ ʷʚʠʱ, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʦʚʪʦʨʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʠʨʦʙʥʠʯʦʾ ʚʦʜʠ ʽ ʧʨʦʪʽʢʘʥʥʶ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ [121]. ʆʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ ʥʘʧʦʚʥʶʚʘʯ, ʜʨʽʙʥʝ ʚʦʣʦʢʥʦ, ʘ ʪʘʢʦʞ ʚʪʦʨʠʥʥʽ ʩʫʩʧʝʥʟʽʾ, ʱʦ 
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ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʦʢʨʘʪʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʚʦʜʠ, ʩʣʠʟʫ, ʢʦʣʦʾʜʥʠʭ ʽ 

ʩʫʙʢʦʣʦʾʜʥʠʭ ʨʝʯʦʚʠʥ.  

ɺ ʨʦʙʦʪʽ [122] ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʩʢʦʨʦʯʝʥʥ ̔ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʥʘ 10 ʤ
3
/ʪ ʚʤʽʩʪ ʜʠʩʧʝʨʩʥʠʭ ʨʝʯʦʚʠʥ ʚ ʦʙʦʨʦʪʥʽʡ ʩʠʩʪʝʤʽ ʦʜʥʦʪʠʧʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 25-30 ʢʛ/ʪ. ʆʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʦ ʥʘʢʦʧʠʯʫʚʘʣʠʩʴ ʟʚʘʞʝʥʽ 

ʨʝʯʦʚʠʥʠ, ʧʦʚ'ʷʟʘʥʽ ʟ çʤʠʥʫʣʠʤè ʤʘʢʫʣʘʪʫʨʠ: ʥʘʷʚʥʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʜʨʽʙʥʦʛʦ ʚʦʣʦʢʥʘ, ʘ ʪʘʢʦʞ ʚʪʦʨʠʥʥʠʭ ʩʫʩʧʝʥʟʽʡ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʮʠʨʢʫʣʷʮʽʾ ʚʦʜʠ, ʩʣʠʟʫ, ʢʦʣʦʾʜʥʠʭ ʽ ʩʫʙʢʦʣʦʾʜʥʠʭ 

ʨʝʯʦʚʠʥ; ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʦʣʴʥʽʩʪʴ ʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʩʢʦʨʦʯʝʥʥʷ ʚʪʨʘʪ ʚʦʣʦʢʥʘ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʚʦʤʘ ʥʘʧʨʷʤʢʘʤʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʻʾ ʤʘʩʠ ʩʢʦʧʘ, ʘ ʪʘʢʦʞ ʯʘʩʪʠʥʠ ʩʢʦʧʘ, 

ʟʙʘʛʘʯʝʥʦʛʦ ʚʦʣʦʢʥʦʤ, ʽ ʚʠʚʝʜʝʥʥʷ ʟ ʧʨʦʮʝʩʫ ʜʨʽʙʥʦʛʦ ʚʦʣʦʢʥʘ, ʢʦʣʦʾʜʽʚ ʽ 

ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ [123]. ʊʨʘʜʠʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ, ʮʽʣʢʦʤ ʡʤʦʚʽʨʥʦ, ʥʘʚʨʷʜ ʯʠ ʙʫʜʝ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʝʥʘ ʚ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʦʙʦʨʦʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʨʘʮʽʦʥʘʣʴʥʝ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʩʪʘʥʫʪʴ 

ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʚʽʜ ʷʢʠʭ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʤʘʣʦʚʽʜʭʦʜʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʥʘ ʦʩʥʦʚʽ ʟʘʤʢʥʫʪʠʭ ʩʠʩʪʝʤ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ [124-126].  

ɹʘʛʘʪʦʨʘʟʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʚ ʫʤʦʚʘʭ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʪʦʢʘʭ ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ ʦʨʛʘʥʽʯʥʦʛʦ ʽ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʥʝ ʚʠʜʘʣʷʶʪʴʩʷ ʟ ʩʠʩʪʝʤʠ ʽʩʥʫʶʯʠʤʠ ʤʝʪʦʜʘʤʠ 

ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. ʇʨʠ ʧʠʪʦʤʽʡ ʚʠʪʨʘʪʽ ʩʚʽʞʦʾ ʚʦʜʠ ʥʠʞʯʝ 12-15 ʤ
3
 / ʪ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ [125]. ʆʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ 

ʧʨʠ ʮʴʦʤʫ ʚʠʢʣʠʢʘʻ ʥʘʢʦʧʠʯʝʥʥʷ ʘʛʨʝʩʠʚʥʠʭ ʩʫʣʴʬʘʪ-ʽʦʥʽʚ, ʱʦ ʚʚʦʜʷʪʴʩʷ ʟ 

ʩʠʨʦʚʠʥʦʶ, ʭʽʤʽʯʥʠʤʠ ʜʦʧʦʤʽʞʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʽ ʧʨʠ 

ʦʯʠʱʝʥʥʽ ʩʪʽʯʥʠʭ ʚʦʜ. ʉʫʣʴʬʘʪ-ʽʦʥʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʨʦʟʯʠʥʝʥʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʩʪʚʦʨʶʶʪʴ ʚ ʩʠʩʪʝʤʘʭ ʚʦʜʦʦʙʦʨʦʪʫ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʘʛʨʝʩʠʚʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʽ ʢʦʨʦʟʽʾ ʫʩʪʘʪʢʦʚʘʥʥʷ.  

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʧʦʜʘʣʴʰʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʻ ʟʘʤʽʥʘ ʩʫʣʴʬʘʪʚʤʽʩʪʥʠʭ ʨʝʘʛʝʥʪʽʚ (ʢʦʘʛʫʣʷʥʪʽʚ), 
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ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʽ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, ʷʢ ʧʦʢʘʟʘʥʦ ʚ 

ʨʦʙʦʪʘʭ [98, 127]. ʎʝ ʦʜʠʥ ʟ ʨʝʟʝʨʚʽʚ ʟʥʠʞʝʥʥʷ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʽ ʘʛʨʝʩʠʚʥʦʩʪʽ ʚʦʜʠ ʚ 

ʦʙʦʨʦʪʥʽʡ ʩʠʩʪʝʤʽ, ʘ ʦʪʞʝ, ʦʜʠʥ ʽʟ ʰʣʷʭʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʟʘʤʠʢʘʥʥʷ ʩʠʩʪʝʤʠ ʚʦʜʦʦʙʦʨʦʪʫ. 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʻ ʟʥʝʚʦʜʥʝʥʥʷ ʽ ʧʝʨʝʨʦʙʢʘ ʦʩʘʜʽʚ  ʩʪʽʯʥʠʭ ʚʦʜ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʰʚʠʜʢʽʩʥʠʭ ʚʘʢʫʫʤ-ʬʦʨʤʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʠʩʦʢʦʶ ʟʘʤʢʥʫʪʽʩʪʶ 

ʚʦʜʦʦʙʦʨʦʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ. ʆʜʥʘʢ ʚ 

ʥʠʭ ʱʝ ʤʽʩʪʠʪʴʩʷ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʢʥʘ [80]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʦ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʷʢ ʧʦ ʧʦʚʝʨʥʝʥʥʶ 

ʧʨʠʜʘʪʥʦʛʦ ʚʦʣʦʢʥʘ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʪʘʢ ʽ ʧʦ ʧʝʨʝʨʦʙʮʽ ʦʩʘʜʫ ʚ ʥʦʚʠʡ ʚʠʜ 

ʧʨʦʜʫʢʮʽʾ (ʤʽʥʝʨʘʣʽʟʦʚʘʥʽ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʽʟʦʣʷʮʽʡʥʽ ʧʣʠʪʠ, ʜʦʙʨʠʚʘ ʪʘ ʽʥ.) 

[128]. ʈʝʘʣʽʟʘʮʽʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ ʚ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ 

ʧʦʚʠʥʥʘ ʚʠʟʥʘʯʘʪʠʩʷ ʧʦʪʨʝʙʦʶ ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʝʛʽʦʥʫ ʘʙʦ ʡʦʛʦ 

ʪʝʭʥʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʪʦʙʪʦ ʥʘʧʨʷʤʦʢ ʨʝʘʣʽʟʘʮʽʾ  ̔ʤʘʣʦʚʽʜʭʦʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʚʠʥʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʛʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʦʩʦʙʣʠʚʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʘʡʦʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ʙʝʟʚʽʜʭʦʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ ʎʇʇ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʰʣʷʭʦʤ ʨʦʟʰʠʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʞʯʠʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʩʥʫʶʯʠʤ, ʩʧʦʞʠʚʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ: ʩʠʨʦʚʠʥʠ, ʝʥʝʨʛʽʾ, ʚʦʜʠ. ʆʩʥʦʚʥʠʤ ʾʾ ʝʣʝʤʝʥʪʦʤ ʚ ʥʘʡʙʣʠʞʯʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ ʙʫʜʫʪʴ ʪʝʭʥʦʣʦʛʽʾ ʟ ʙʣʠʟʴʢʠʤ ʜʦ ʟʘʤʢʥʫʪʠʭ ʮʠʢʣʽʚ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ [128]. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʧʨʠʚʝʜʝʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʪʦʩʦʚʥʦ ʧʝʨʩʧʝʢʪʠʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʷʢ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʫ ʚʠʨʦʙʥʠʮʪʚ ̔ʧʘʧʝʨʫ 

ʪʘ ʢʘʨʪʦʥʫ, ʘ ʪʘʢʦʞ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʪʘ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʥʥʷ, ʟʥʠʞʝʥʥʷ 

ʦʙôʻʤʽʚ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʘʧʝʨʦʪʚʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʪʦʨʠʥʥʦʾ 
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ʩʠʨʦʚʠʥʠ,  ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʜʘʯ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ: 

- ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ, ʷʢ ʩʠʨʦʚʠʥʠ ʚ ʧʨʦʮʝʩʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʧʦʛʽʨʰʫʻʪʴʩʷ ʨʷʜ ʚʘʞʣʠʚʠʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʪʦʨʠʥʥʦʛʦ ʚʦʣʦʢʥʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʧʘʧʝʨʦʪʚʦʨʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʘʥʦʛʦ ʚʠʜʫ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ; 

- ʧʨʦʮʝʩ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʚʦʣʦʢʥʘ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ 

ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʽ ʧʦʪʨʝʙʫʻ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʨʦʟʢʨʠʪʪʷ ʟʘʣʝʞʥʦʩʪʝʡ ʧʨʦʪʽʢʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʽʜ ʚʠʜʫ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ; 

- ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ 

ʚʽʜʽʛʨʘʶʪʴ ʭʽʤʽʯʥʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ, 

ʧʽʜʚʠʱʝʥʥʶ ʫʪʨʠʤʘʥʥʷ ʥʘ ʩʽʪʮʽ  ʜʨʽʙʥʦʚʦʣʦʢʥʠʩʪʦʾ ʬʨʘʢʮʽʾ, ʽ, ʪʠʤ ʩʘʤʠʤ, ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ; 

- ʩʢʣʘʜʥʽʩʪʴ ʭʽʤʽʯʥʠʭ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʟʘ ʫʯʘʩʪʶ 

ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʚ ʧʨʦʮʝʩʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʧʘʧʝʨʦʪʚʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʦʥ ʤʘʢʫʣʘʪʫʨʠ, ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ, ʟʦʢʨʝʤʘ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʨʽʟʥʠʭ ʤʘʨʦʢ;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʙʽʥʘʨʥʠʭ ʩʠʩʪʝʤ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʩʪʘʥ ʜʦʚʢʽʣʣʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʨʽʜʢʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ. 
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ʈʆɿɼɯʃ 2 

 

ʆɹ'ɭʂʊʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʢʫʣʘʪʫʨʠ ʪʘ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ, 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʚ ʨʦʙʦʪʽ 

 

ɺ ʨʦʙʦʪʽ ʜʣʷ  ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ 

ʩʤʦʣ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʱʦ ʚʠʛʦʪʦʚʣʷʪʁʴʩʷ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʚʦʣʦʢʥʠʩʪʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ: ʤʘʢʫʣʘʪʫʨʘ 

ʤʘʨʦʢ ʄʉ-5ɹ-2 - ʫ ʚʠʛʣʷʜʽ ʥʝʚʠʢʦʨʠʩʪʘʥʠʭ ʷʱʠʢʽʚ ʪʨʴʦʭʰʘʨʦʚʘʛʦ ʢʘʨʪʦʥʫ 

ʛʦʬʨʦʚʘʥʦʛʦ ʟ ʢʦʣʴʦʨʦʚʠʤ ʜʨʫʢʦʤ ʥʘ 30 %;  ʄʉ-8ɺ-3 - ʛʘʟʝʪʠ, ʱʦ ʙʫʣʠ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ; ʄʉ-6ɹ-3 - ʚʽʜʭʦʜʠ ʢʘʨʪʦʥʫ ʪʘʨʥʦʛʦ ʪʘ ʢʦʨʦʙʢʦʚʦʛʦ ʟ ʢʦʣʴʦʨʦʚʠʤ 

ʜʨʫʢʦʤ (ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 30 % ʽ 70 % ʚʽʜʧʦʚʽʜʥʦ); ʄʉ-7ɹ-2 - ʚʠʢʦʨʠʩʪʘʥʽ 

ʢʥʠʞʢʠ ʟ ʦʜʥʦʬʘʨʙʦʚʠʤ ʜʨʫʢʦʤ ʙʝʟ ʧʘʣʽʪʫʨʦʢ ʥʘ ʜʨʫʢʘʨʩʴʢʦʤʫ ʧʘʧʝʨʽ ˉ 2 [129].   

ʗʢ  ʭʽʤʽʯʥ ̔ʜʦʧʦʤʽʞʥ ̔ʨʝʯʦʚʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʤʬʦʪʝʨʥʽ ʧʦʣʽʤʝʨʥʽ ʩʤʦʣʠ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2.1.  

 

ʊʘʙʣʠʮʷ 2.1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ  

  ɺʠʜ ɸʇʉ 

ʂʦʥʮʝʥʪʨ

ʘʮʽʷ, 

ʛ/ʜʤ
3
 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 
ʨʅ 

(25 
0
ʉ) 

ɻʫʩʪʠʥʘ, 

ʢʛ/ʜʤ
3
 

ʋʣʴʪʨʘʨʝʟ 

200 
20,0Ñ1,0 

ʇʨʦʟʦʨʘ ʨʽʜʠʥʘ ʩʣʘʙʦ 

ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ 

4,0 + 1,5 1,060Ñ0,01 

Fennostrength 

Pɸ21 
20,5Ñ1,0 3,5 + 0,5 1,030Ñ0,01 

Kymene 

25X-Cel 
20,0Ñ1,5 2,0Ñ0,5 1,070Ñ0,01 

Eka 

WS 325 
20,0Ñ1,0 2,5+ 1,5 1,060Ñ0,01 

Luresin 

KS 
21,0Ñ1,5 2,5Ñ0,5 1,070Ñ0,01 

ʋʣʴʪʨʘʩʘʡʟ 

200 
21,0Ñ1,0 

ʈʽʜʠʥʘ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʟ 

ʣʝʛʢʠʤ ʧʘʣʝʚʠʤ ʚʽʜʪʽʥʢʦʤ 
3,5 Ñ 1,0 1,010 Ñ ,005 
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2.2 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

2.2.1 ʆʧʠʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ 

ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʽʟ ʤʘʢʫʣʘʪʫʨʠ 

 

ɿ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʬʽʟʠʯʥʦʾ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦ ʾ ʤʦʜʝʣʝʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ I ï ʡ ʩʪʘʜʽʾ ʟʥʝʚʦʜʥʝʥʥʷ, ʧʨʦʮʝʩ ʟʥʝʚʦʜʥʝʥʥʷ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʧʨʦʚʝʜʝʥʦ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʠʩʪʨʦʾ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ [130] ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʤʽʨʶʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʬʽʣʴʪʨʘʮʽʾ, ʨʦʟʰʠʨʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʽʚ ʬʽʣʴʪʨʘʮʽʾ ʟ ʦʜʥʦʯʘʩʥʠʤ ʩʧʨʦʱʝʥʥʷʤ ʤʝʪʦʜʠʢʠ ʚʠʤʽʨʶʚʘʥʴ ʽ 

ʟʤʝʥʰʝʥʥʷʤ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʾʭ ʧʨʦʚʝʜʝʥʥʷ [131]. ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʪʘ ʟʥʝʚʦʜʥʶʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʣʦʢʥʠʩʪʠʭ ʩʫʩʧʝʥʟʽʡ ʪʘ ʾʭ ʦʩʘʜʽʚ 

ʚʢʣʶʯʘʻ ʮʠʣʽʥʜʨ, ʦʩʥʘʱʝʥʠʡ ʬʽʣʴʪʨ-ʩʽʪʢʦʶ, ʢʨʘʥ ʜʣʷ ʚʽʜʢʨʠʚʘʥʥʷ ʚʘʢʫʫʤʫ ʪʘ 

ʢʨʘʥ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʬʽʣʴʪʨʘʪʫ, ʚʘʢʫʫʤʤʝʪʨʠ, ʻʤʢʽʩʪʴ ʜʣʷ ʬʽʣʴʪʨʘʪʫ ʪʘ ʢʨʘʥ ʜʣʷ 

ʚʽʜʚʝʜʝʥʥʷ ʬʽʣʴʪʨʘʪʫ (ʨʠʩʫʥʦʢ 2.1).  

 

1 ï ʨʦʙʦʯʘ ʢʘʤʝʨʘ; 2 ï ʬʽʣʴʪʨ-ʩʽʪʢʘ; 3 ï ʣʽʥʽʡʢʘ; 4 ï ʢʨʘʥ ʜʣʷ ʚʽʜʢʨʠʚʘʥʥʷ 

ʚʘʢʫʫʤʫ; 5 ï ʢʨʘʥ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʬʽʣʴʪʨʘʪʫ; 6 ï ʻʤʢʽʩʪʴ ʜʣʷ ʬʽʣʴʪʨʘʪʫ; 6,7 ï 

ʚʘʢʫʫʤʤʝʪʨʠ; 8 ï ʻʤʢʽʩʪʴ ʜʣʷ ʬʽʣʴʪʨʘʪʫ; 9 ï ʚʘʢʫʫʤ-ʥʘʩʦʩ; 10 ï ʤʝʭʘʥʽʟʤ ʦʩʴʦʚʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ; 11 ï ʧʦʨʰʝʥʴ; 12 ï ʧʨʠʣʘʜ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʩʴʦʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ  

ʈʠʩʫʥʦʢ 2.1 ï ʉʭʝʤʘ ʧʨʠʩʪʨʦʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʽʟ ʤʘʢʫʣʘʪʫʨʠ 
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ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʣʘ ʫ ʚʠʟʥʘʯʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ 

ʤʘʩʠ ʥʘ ʬʽʣʴʪʨʫʚʘʣʴʥʽʡ ʩʽʪʮʽ ʧʣʦʱʝʶ 0,01 ʤ
2
 ʟʘ ʟʥʘʯʝʥʥʷ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ 

ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ 5 000 ʇʘ. ʄʘʩʫ ʛʦʪʫʚʘʣʠ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʟʘ ʨʽʟʥʠʭ 

ʟʥʘʯʝʥʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʦʞʣʠʚʠʤ ʫʤʦʚʘʤ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ. ʊʘʢ ʩʪʫʧʽʥʴ ʤʣʠʚʘ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʩʪʘʥʦʚʠʣʘ: 45Ñ2 
0
ʐʈ, 50Ñ 2 

0
ʐʈ ʽ 

55Ñ 2 
0
ʐʈ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʧʽʜʪʨʠʤʫʚʘʣʠ ʥʘ ʨʽʚʥʷʭ, ʚʽʜʧʦʚʽʜʥʦ: 

10Ñ1 
0
ʉ, 20Ñ1 

0
ʉ ʽ 30Ñ1 

0
ʉ. ɺʠʪʨʘʪʫ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʢʣʘʩʫ ɸʇʉ 

ʚʘʨʽʶʚʘʣʠ ʚ ʤʝʞʘʭ ʚʽʜ 1 ʜʦ 10 ʢʛ ʥʘ ʪʦʥʥʫ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, ʘ ʋʣʴʪʨʘʩʘʡʟ 

ʜʦʟʫʚʘʣʠ ʚ ʢʽʣʴʢʦʩʪʽ 2 ʢʛ ʥʘ ʪʦʥʥʫ.  

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʚʠʤʽʨʶʚʘʥʴ ʧʝʨʝʢʨʠʚʘʣʠ ʢʨʘʥ ʜʣʷ ʚʽʜʢʨʠʚʘʥʥʷ ʚʘʢʫʫʤʫ 4 ʽ 

ʧʦʨʰʝʥʴ ʟ ʧʝʨʬʦʨʦʚʘʥʦʶ ʪʦʨʮʝʚʦʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʧʫʩʪʦʪʽʣʠʤ ʰʪʦʢʦʤ 11 

ʧʝʨʝʚʦʜʠʪʴʩʷ ʫ ʢʨʘʡʥʻ ʚʝʨʭʥʻ ʧʦʣʦʞʝʥʥʷ. ɺ ʨʦʙʦʯʫ ʢʘʤʝʨʫ (1) ʟʘʣʠʚʘʣʠ ʚʦʜʫ ʜʦ 

ʨʽʚʥʷ ʬʽʣʴʪʨ-ʩʽʪʢʠ (2), ʧʽʩʣʷ ʯʦʛʦ ʟʘʣʠʚʘʣʠ ʚʦʣʦʢʥʠʩʪʫ ʤʘʩʫ ʦʙôʻʤʦʤ 2 ʜʤ
3 

ʟʘʜʘʥʦʛʦ ʩʪʫʧʝʥʷ ʤʣʠʚʘ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ 3,0 ʛ/ʜʤ
3
. ʅʝʦʙʭʽʜʥʝ ʟʥʘʯʝʥʥʷ ʧʝʨʝʧʘʜʫ 

ʪʠʩʢʫ 5 000 ʇʘ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʨʝʛʫʣʶʚʘʥʥʷʤ ʚʘʢʫʫʤ-ʥʘʩʦʩʫ (9) ʪʘ ʢʦʥʪʨʦʣʶʚʘʣʠ 

ʟʘ ʧʦʢʘʟʘʥʥʷʤʠ ʚʘʢʫʫʤʤʝʪʨʘ (7). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ 

ʤʘʩʠ ʚʽʜʢʨʠʚʘʣʠ ʢʨʘʥ (4). ɺ ʤʦʤʝʥʪ, ʢʦʣʠ ʧʦʢʘʟʘʥʥʷ ʚʘʢʫʫʤʤʝʪʨʘ (3) ʧʦʯʠʥʘʣʠ 

ʟʤʝʥʰʫʚʘʪʠʩʷ, ʚʦʣʦʢʥʠʩʪʘ ʤʘʩʘ ʚʚʘʞʘʣʘʩʴ ʩʬʦʨʤʦʚʘʥʦʶ ʽ ʢʨʘʥ (4) ʧʝʨʝʢʨʠʚʘʚʩʷ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʝʢʫʥʜʦʤʽʨʘ ʬʽʢʩʫʚʘʣʠ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʚʦʜʠ ʯʝʨʝʟ ʦʩʘʜ Ű, ʩ.  

ʐʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ [130]:  

                      ,  

ʱʦ ʟʘ ʧʦʩʪʽʡʥʦʛʦ ʪʠʩʢʫ ʪʘ ʦʙ'ʻʤʫ ʤʦʞʥʘ ʩʧʨʦʩʪʠʪʠ ʜʦ: 

                     
t³

=
cF

V
W x10

-2
,  ʤ

3
/(ʤ

2
Ĭʩ)                                  (2.1) 

ʜʝ: V ï ʦʙôʻʤ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, ʤ
3
; 

Fc ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʬʽʣʴʪʨʫʚʘʣʴʥʦʾ ʩʽʪʢʠ, ʤ
2
; 

Ű ï ʯʘʩ ʟʥʝʚʦʜʥʝʥʥʷ, ʩ. 
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2.2.2 ʇʨʠʛʦʪʫʚʘʥʥʷ ʤʘʢʫʣʘʪʫʨʥʦʾ ʤʘʩʠ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

 

ʗʢʽʩʪʴ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ʚʠʟʥʘʯʘʣʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʩʪʫʧʽʥʴ ʤʣʠʚʘ, ʩʝʨʝʜʥʷ 

ʜʦʚʞʠʥʘ ʚʦʣʦʢʥʘ, ʩʪʫʧʽʥʴ ʨʦʟʧʫʩʢʘʥʥʷ, ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ,  ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʟʦʣʠ. 

ʉʪʫʧʽʥʴ ʤʣʠʚʘ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʧʨʠʣʘʜʫ ʉʈ-2 

ʪʠʧʫ ʐʦʧʧʝʨ-ʈʽʛʣʝʨʘ ʟʛʽʜʥʦ [132]; 

ʉʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʚʦʣʦʢʥʘ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʣʘʜʫ ʉɼɺ 

(ʉ.ʄ.ɯʚʘʥʦʚʘ) ʟʛʽʜʥʦ [55]; 

ʉʪʫʧʽʥʴ ʨʦʟʧʫʩʢʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʶ (ʫ ʚʽʜʩʦʪʢʘʭ 

ʚʽʜ ʤʘʩʠ ʘʙʩʦʣʶʪʥʦ-ʩʫʭʦʛʦ (ʘ.ʩ.) ʚʦʣʦʢʥʘ) ʩʫʩʧʝʥʟʽʾ, ʷʢʘ ʧʨʦʡʰʣʘ ʯʝʨʝʟ ʩʠʪʦ 

ʧʨʠʩʪʨʦʶ ʋʉʈ (ʨʠʩʫʥʦʢ 2.1) , ʽ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ [133]: 

                                                  (2.2)  

ʜʝ: ʉʨ - ʩʪʫʧʽʥʴ ʨʦʟʧʫʩʢʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, %; m1 - ʤʘʩʘ ʧʨʦʙʠ,ʛ  m2 - ʤʘʩʘ 

ʟʘʣʠʰʢʫ ʥʘ ʩʠʪʽ, ʛ.  

 

1 - ʢʦʨʧʫʩ; 2 - ʨʝʟʝʨʚʫʘʨ; 3 - ʧʘʪʨʫʙʦʢ ʧʽʜʚʝʜʝʥʥʷ ʚʦʜʠ; 4 - ʧʘʪʨʫʙʦʢ 

ʟʣʠʚʘʥʥʷ ʚʦʜʠ; 5 ï ʧʘʪʨʫʙʦʢ ʟʣʠʚʘʥʥʷ ʚʦʜʠ; 6 - ʩʠʪʦ ʟʤʽʥʥʝ; 7 - ʢʨʦʥʰʪʝʡʥ; 8 - 

ʻʤʥʽʩʪʴ ʜʣʷ ʫʣʦʚʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʚʢʣʶʯʝʥʴ ʟ ʱʽʣʴʥʽʩʪʶ ʙʽʣʴʰʝ ʚʦʜʠ ʽ 
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ʚʦʣʦʢʥʘ; 9 - ʢʨʠʰʢʘ ʧʝʨʬʦʨʦʚʘʥʘ; 10 - ʩʪʨʠʞʥʽ; 11 - ʪʨʠʤʘʯʽ; 12 - ʰʪʘʥʛʘ; 13 - 

ʥʘʧʨʘʚʣʷʶʯʘ; 14 - ʧʨʫʞʠʥʘ; 15 - ʰʪʦʚʭʘʯ; 16 - ʝʢʩʮʝʥʪʨʠʢ; 17 - ʨʝʜʫʢʪʦʨ; 18 - 

ʧʨʠʚʦʜʥʠʡ ʚʘʣ; 19 - ʤʫʬʪʘ; 20 - ʝʣʝʢʪʨʦʜʚʠʛʫʥ; 21 - ʢʦʞʫʭ ʟʘʭʠʩʥʠʡ; 22 - ʧʫʣʴʪ 

ʫʧʨʘʚʣʽʥʥʷ. 

ʈʠʩʫʥʦʢ 2.2 ï ʉʭʝʤʘ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ [133] 

 

ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʣʘ ʫ ʩʦʨʪʫʚʘʥʥʽ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʦʙ  ʚʦʣʦʢʥʠʩʪʦʾ  ʤʘʩʠ ʥʘ 

ʦʢʨʝʤʠʭ ʩʠʪʘʭ ʟ ʨʽʟʥʠʤ ʜʽʘʤʝʪʨʦʤ ʦʪʚʦʨʽʚ (1, 2 ʽ 3 ʤʤ) ʪʘ ʥʘʩʪʫʧʥʠʤ ʢʽʣʴʢʽʩʥʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ ʤʘʩʠ ʘ.ʩ. ʚʦʣʦʢʥʘ ʥʘ ʢʦʞʥʦʤʫ ʩʠʪʽ ʽ ʬʨʘʢʮʽʾ, ʱʦ ʧʨʦʡʰʣʘ ʯʝʨʝʟ ʩʠʪʘ 

[133].  

ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ 

ʟʘʥʫʨʝʥʥʷ ʾʭ ʫ ʩʪʘʢʘʥʠ ʟ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʥʘ ʧʝʚʥʠʡ ʯʘʩ ʟʘ ʢʽʤʥʘʪʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʣʠʩʪʠ ʤʘʢʫʣʘʪʫʨʠ ʧʦʜʨʽʙʥʶʚʘʣʠʩʷ ʥʘ 

ʰʤʘʪʦʯʢʠ ʨʦʟʤʽʨʦʤ 35 Ĭ 35 ʤʤ, ʘ ʩʦʣʦʤ'ʷʥʘ ʮʝʣʶʣʦʟʘ ʧʽʩʣʷ ʚʘʨʽʥʥʷ ʽ ʩʫʰʽʥʥʷ 

ʤʘʣʘ ʚʠʛʣʷʜ ʛʨʫʜʦʯʦʢ ʜʽʘʤʝʪʨʦʤ 10 - 20 ʤʤ. ʇʽʜʛʦʪʦʚʣʝʥʽ ʟʨʘʟʢʠ ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʟʙʝʨʽʛʘʣʠ ʚ ʝʢʩʠʢʘʪʦʨʘʭ ʥʝ ʤʝʥʰʝ ʜʦʙʠ ʽ ʤʘʣʠ ʚʦʣʦʛʽʩʪʴ 5Ñ2%. 

 ɼʦʩʣʽʜʞʫʚʘʥʽ ʚʦʣʦʢʥʠʩʪʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʤʘʩʦʶ 10 ʛ ʟʚʘʞʫʚʘʣʠ ʥʘ 

ʪʝʭʥʽʯʥʠʭ ʚʘʛʘʭ ʟ ʪʦʯʥʽʩʪʶ Ñ 0,01ʛ, ʧʝʨʝʥʦʩʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʽ ʩʪʘʢʘʥʠ ʦʙ'ʻʤʦʤ 250 

ʤʣ, ʟʘʣʠʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʽ ʚʠʪʨʠʤʫʚʘʣʠ ʚʧʨʦʜʦʚʞ ʥʝʦʙʭʽʜʥʦʛʦ ʯʘʩʫ ʚ 

ʽʥʪʝʨʚʘʣʽ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʭʚʠʣʠʥ ʜʦ 200 ʛʦʜʠʥ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (18 Ñ 2) ÜC.  

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʯʘʩʫ ʚʦʣʦʢʥʠʩʪʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ  ʬʽʣʴʪʨʫʚʘʣʠ 

ʥʘ ʚʦʨʦʥʮʽ ɹʶʭʥʝʨʘ, ʧʝʨʝʥʦʩʠʣʠ ʚ ʙʶʢʩʠ,  ʟʚʘʞʫʚʘʣʠ ʥʘ ʪʝʭʥʽʯʥʠʭ ʚʘʛʘʭ ʽ 

ʚʠʟʥʘʯʘʣʠ ʧʦʢʘʟʥʠʢ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ (ʅ,%) ʟʘ ʬʦʨʤʫʣʦʶ [30]: 

                                            ʅ =    % 100
m

m-m

0

0i ³ , (2.3) 

ʜʝ: m0 - ʤʘʩʘ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʧʝʨʝʜ ʟʘʥʫʨʝʥʥʷʤ ʫ ʚʦʜʫ, ʛ;  mi  - ʤʘʩʘ 

ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʧʽʩʣʷ ʧʝʚʥʦʛʦ ʯʘʩʫ ʟʘʥʫʨʝʥʥʷ ʫ ʚʦʜʫ, ʛ. 

ʇʝʨʝʜ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʤʘʢʫʣʘʪʫʨʫ 

ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ ʚʽʜʙʠʨʘʣʠ ʩʝʨʝʜʥʶ ʧʨʦʙʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʚʦʣʦʛʦʩʪʽ. 
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ɺʦʣʦʛʽʩʪʴ ʤʘʢʫʣʘʪʫʨʠ ʚʠʟʥʘʯʘʣʠ ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ ï ʩʫʰʽʥʥʷʤ ʚ ʩʫʰʠʣʴʥʽʡ ʰʘʬʽ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ (105Ñ2)Áʉ ʜʦ ʧʦʩʪʽʡʥʦʾ ʤʘʩʠ [134].  

ʄʘʢʫʣʘʪʫʨʫ ʧʦʧʝʨʝʜʥʴʦ ʧʦʜʨʽʙʥʶʚʘʣʠ ʥʘ ʰʤʘʪʦʯʢʠ ʨʦʟʤʽʨʦʤ ʧʨʠʙʣʠʟʥʦ 

0,015 ʤ ʭ 0,015 ʤ ʪʘ ʟʙʝʨʽʛʘʣʠ ʚ ʛʝʨʤʝʪʠʯʥʠʭ ʧʘʢʝʪʘʭ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʩʪʽʡʥʦʾ 

ʚʦʣʦʛʦʩʪʽ. ʈʦʟʧʫʩʢʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 30 ʛ/ʜʤ
3 
ʟʜʽʡʩʥʶʚʘʣʠ 

ʧʨʦʪʷʛʦʤ 20 ʭʚ ʚ ʛʽʜʨʦʨʦʟʙʠʚʘʯʽ ʃɻ-3, ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʨʦʟʤʝʣʶʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʃʂʈ-1. ʄʘʢʫʣʘʪʫʨʫ ʨʦʟʤʝʣʶʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤʫ 

ʤʣʠʥʽ ʅɼʄ-3 ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʨʦʟʤʝʣʶʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʃʂʈ-1.  ʇʽʩʣʷ 

ʨʦʟʤʝʣʶʚʘʥʥʷ ʜʦ ʚʠʟʥʘʯʝʥʦʛʦ ʩʪʫʧʝʥʷ ʤʣʠʚʘ  ʜʦ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʟʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 30 ʛ/ʜʤ
3 
ʜʦʜʘʚʘʣʠ ʨʦʟʨʘʭʦʚʘʥʫ ʢʽʣʴʢʽʩʪʴ ɸʇʉ ʚʽʜ 1 ʜʦ 10 ʢʛ/ʪ ʚʽʜ 

ʤʘʩʠ ʘ.ʩ.ʩ. ʚʦʣʦʢʥʘ. ʇʽʩʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʧʨʦʜʦʚʞ 5 ʭʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʧʝʣʝʨʥʦʾ ʤʽʰʘʣʢʠ ʟ ʯʘʩʪʦʪʦʶ 500 ʭʚ
-1 
ʜʘʥʫ ʚʦʣʦʢʥʠʩʪʫ ʢʦʤʧʦʟʠʮʽʶ 

ʨʦʟʚʦʜʠʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 15 ʛ/ʜʤ
3
 ʽ ʜʦʜʘʚʘʣʠ ʜʦ ʥʝʾ 

ʨʦʟʯʠʥ ʋʣʴʪʨʘʩʘʡʟ 200 ʽʟ ʨʦʟʨʘʭʫʥʢʫ 2 ʢʛ ʥʘ ʪʦʥʥʫ ʧʘʧʝʨʫ. ɺʩʽ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʧʨʦʚʦʜʠʣʠ ʟʽ ʩʚʽʞʦʧʨʠʛʦʪʦʚʣʝʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ɸʇʉ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʨʦʙʦʯʠʭ 

ʨʦʟʯʠʥʽʚ ɸʇʉ ʩʢʣʘʜʘʣʘ 20 ʛ/ʜʤ
3
. ɿ ʢʦʞʥʦʾ ʧʦʨʮʽʾ ʤʘʩʠ, ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʟʘ 

ʚʠʱʝʚʢʘʟʘʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʚʠʛʦʪʦʚʣʷʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [135] ʩʝʨʽʶ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ, ʷʢʽ ʥʘʧʨʘʚʣʷʣʠ ʥʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʶ [136] ʜʦ ʜʦʩʷʛʥʝʥʥʷ 

ʨʽʚʥʦʚʘʞʥʦʾ ʚʦʣʦʛʦʩʪʽ ʚʧʨʦʜʦʚʞ 4 ʛʦʜ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʘ ʪʘʢʦʞ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʚʽʜʧʦʚʽʜʥʽ ʤʝʪʦʜʠʢʠ, ʣʘʙʦʨʘʪʦʨʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʠʣʘʜʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ: 

- ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ [137]; 

- ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ 

ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ [138]; 

- ʚʠʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʧʨʦʜʘʚʣʶʚʘʥʥʶ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ [139, 140]; 

- ʚʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ [141]; 

- ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʧʣʦʱʝʶ 1 ʤ 
2
, ʛ [142]; 

- ʚʠʟʥʘʯʝʥʥʷ ʨʫʡʥʽʚʥʦʛʦ ʟʫʩʠʣʣʷ ʧʽʜ ʯʘʩ ʩʪʠʩʥʝʥʥʷ ʢʽʣʴʮʷ [143];  

- ʚʠʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʪʦʨʮʝʚʦʤʫ ʩʪʠʩʥʝʥʥʷ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ [144]; 
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- ʚʠʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʷ ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ 

[145]; 

- ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʦʚʦ ʾʯʘʩʪʢʠ ʟʦʣʠ [146]; 

-- ʚʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ ʟʣʦʤ ʧʽʜ ʯʘʩ  ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʧʝʨʝʛʠʥʽʚ [147]; 

- ʤʘʩʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʧʣʦʱʝʶ 1 ʤ
2
, ʛ  ʚʠʟʥʘʯʘʣʠ ʥʘ  

ʚʘʛʘʭ ʂɺ-180; 

- ʤʽʮʥʽʩʪʴ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ ʟʨʘʟʢʘ ʧʘʧʝʨʫ ʚʠʟʥʘʯʘʣʠ ʥʘ  ʧʨʠʣʘʜʽ ʈʄɹ-

300;  

- ʦʧʽʨ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ ʟʨʘʟʢʘ ʧʘʧʝʨʫ ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʛʦʬʨʫʚʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʥʘ  ʧʨʠʣʘʜʽ ʋʉɻ-1-2; 

- ʦʧʽʨ ʪʦʨʮʝʚʦʤʫ ʩʪʠʩʥʝʥʥʶ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ  ʚʠʟʥʘʯʘʣʠ ʥʘ  

ʧʨʠʣʘʜʽ ʋʉɻ-1-2; 

ï ʨʫʡʥʽʚʥʝ ʟʫʩʠʣʣʷ ʧʽʜ ʯʘʩ ʩʪʠʩʥʝʥʥʷ ʢʽʣʴʮʷ ʚʠʟʥʘʯʘʣʠ ʥʘ  ʧʨʠʣʘʜʽ ʋʉɻ-1-2; 

ï ʦʧʽʨ ʧʨʦʜʘʚʣʶʚʘʥʥʶ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʚʠʟʥʘʯʘʣʠ ʥʘ  ʧʨʠʣʘʜʽ ʇʈ-1; 

ï  ʧʦʚʝʨʭʥʝʚʘ ʚʙʠʨʥʽʩʪʴ ʚʦʜʠ ʧʽʜ ʯʘʩ ʦʜʥʦʙʽʯʥʦʛʦ ʟʤʦʯʫʚʘʥʥʷ ʧʦ ʂʦʙʙʫ 

ʚʠʟʥʘʯʘʣʠ ʥʘ  ʧʨʠʣʘʜʽ ʆʉ; 

- ʨʦʟʧʫʩʢʘʥʥʷ ʪʘ ʨʦʟʤʝʣʶʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʚ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʨʦʟʤʝʣʶʚʘʣʴʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʃʂʈ-1; 

ï ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʣʠʩʪʦʚʽʜʣʠʚʥʦʤʫ ʘʧʘʨʘʪʽ ʃɸ-1. 

 

2.2.3 ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ  

 

ɺ ʮʠʣʽʥʜʨʠ, ʦʙôʻʤʦʤ 100 ʩʤ
3 
ʧʦʤʽʱʘʣʠ ʧʨʦʙʠ ʚʦʜʠ. ɺʠʪʨʘʪʠ ɸʇʉ ʩʢʣʘʜʘʣʘ 

0,5-5 ʤʛ/ʜʤ
3
, ʛʣʠʥʦʟʝʤʫ ï 10-20 ʤʛ/ʜʤ

3
 ʧʦ Al2O3. ɺ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʘʭ ɸʇʉ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ. ʉʫʩʧʝʥʟʽʶ ʚʽʜʩʪʦʶʚʘʣʠ ʚʽʜ 1 ʛʦʜ ʜʦ 3 ʛʦʜ. ɺʽʜʙʠʨʘʣʠ ʚʽʜ 

ʦʩʚʽʪʣʝʥʦʛʦ ʰʘʨʫ ʧʨʦʙʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʚʦʜʠ.  

ʉʪʫʧʽʥʴ ʦʩʚʽʪʣʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 
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 ʢʘʣʘʤʫʪʥʽʩʪʴ ʚʠʭʽʜʥʦʾ  ʧʽʜʩʽʪʢʦʚʾ ʚʦʜʠ, ʤʛ/ʜʤ
3
 ; 

 ï  ʢʘʣʘʤʫʪʥʽʩʪʴ ʟʘʣʠʰʢʦʚʘ, ʤʛ/ʜʤ
3 

ʂʘʣʘʤʫʪʥʽʩʪʴ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʪʘ ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ ʟ 

ʤʝʪʦʜʠʢʦʶ [121].    

 

2.2.4 ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʫ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ 

ʩʤʦʣʘʭ ʤʝʪʦʜʘʤʠ 
1
ʅ ʽ 

13
ʉ ʗʄʈ  ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ 

 

ʉʧʝʢʪʨʠ ʗʄʈ 
1
ʅ ʽ 

13
ʉ ʟʨʘʟʢʽʚ ʪʦʚʘʨʥʠʭ ʨʦʟʯʠʥʽʚ ɸʇʉ ʟʘʧʠʩʫʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ  ʩʧʝʢʪʨʦʤʝʪʨʘ AVANCE-400 ʬʽʨʤʠ Bruker ʥʘ ʯʘʩʪʦʪʘʭ 400,13 ʄɻʮ ʽ 

100,613 ʄɻʮ, ʚʽʜʧʦʚʽʜʥʦ. ɺʝʣʠʯʠʥʠ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ʩʠʛʥʘʣʽʚ ʗʄʈ 
1
ʅ

 
ʽ 

13
ʉ 

ʚʠʟʥʘʯʘʣʠ ʚʽʜʥʦʩʥʦ ʩʠʛʥʘʣʽʚ ʪʝʪʨʘʤʝʪʠʣʩʽʣʘʥʫ. ɯʥʪʝʨʚʘʣ ʤʽʞ ʽʤʧʫʣʴʩʘʤʠ ʩʪʘʥʦʚʠʚ 

4 ʩ ʧʨʠ ʟʘʛʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʥʘʢʦʧʠʯʝʥʴ ʧʨʠʙʣʠʟʥʦ 4000. ʌʫʨ'ʻ-ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʠʢʦʥʫʚʘʣʠ ʟ ʦʜʥʦʯʘʩʥʠʤ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʠʤ ʟʚʘʞʫʚʘʥʥʷʤ ʩʧʘʜʫ ʚʽʣʴʥʦʾ ʽʥʜʫʢʮʽʾ ʟ 

ʢʦʥʩʪʘʥʪʦʶ, ʝʢʚʽʚʘʣʝʥʪʥʦʶ ʫʰʠʨʝʥʥʶ ʣʽʥʽʡ 10 ɻʮ. ɯʥʬʦʨʤʘʮʽʷ ʱʦʜʦ 

ʦʩʦʙʣʠʚʦʩʪʝʡ  ʙʫʜʦʚʠ ʤʦʣʝʢʫʣ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʦʜʝʨʞʘʥʘ ʘʥʘʣʽʟʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʧʨʦʮʝʩʽ ʨʝʻʩʪʨʘʮʽʾ ʩʧʝʢʪʨʽʚ ʷʢ 

ʝʪʘʣʦʥʥʦʛʦ ʩʠʛʥʘʣʫ ʛʝʢʩʘʤʝʪʠʣʜʠʩʽʣʦʢʩʘʥʫ (ŭ = 0,05 ʤ.ʯ.). ʉʧʝʢʪʨʠ ʗʄʈ 
1
ʅ 

ʟʘʧʠʩʫʚʘʣʠ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʜʥʦʽʤʧʫʣʴʩʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚ ʨʝʞʠʤʽ ʥʘʢʦʧʠʯʝʥʥʷ. ʉʧʝʢʪʨʠ ʗʄʈ 
13
ʉ ʟʘʧʠʩʘʥʦ ʟʘ 295 ʂ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʭ ʤʝʪʦʜʠʢ [148]. ɿʘ ʧʝʨʰʦʶ ʤʝʪʦʜʠʢʦʶ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʚʫʛʣʝʮʝʚʤʽʩʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ, ʫ ʷʢʠʭ ʘʪʦʤʠ 

ʚʫʛʣʝʮʶ ʟʚ'ʷʟʘʥʽ ʟ ʘʪʦʤʘʤʠ ʘʟʦʪʫ, ʢʠʩʥʶ ʪʘ ʨʽʟʥʠʤ ʯʠʩʣʦʤ ʘʪʦʤʽʚ ʚʦʜʥʶ,  ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʪʦʥʢʠʭ ʚʟʘʻʤʦʜʽʡ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʟ ʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʤʠ ʘʪʦʤʘʤʠ ʚʦʜʥʶ 

ʩʧʝʢʪʨʠ ʗʄʈ 
13
ʉ ʟʥʽʤʘʣʠ ʙʝʟ ʩʧʽʥʦʚʦʾ ʨʦʟʚ'ʷʟʢʠ ʤʽʞ ʘʪʦʤʘʤʠ 

13
ʉ ʪʘ 

1
ʅ. ɿʘ ʜʨʫʛʦʶ 

ʤʝʪʦʜʠʢʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʥʝʝʢʚʽʚʘʣʝʥʪʥʠʭ ʘʪʦʤʽʚ 

ʚʫʛʣʝʮʶ ʩʧʝʢʪʨʠ ʗʄʈ 
13
ʉ ʟʥʽʤʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʽʥ-ʩʧʽʥʦʚʦʾ ʨʦʟʚ'ʷʟʢʠ ʚʽʜ 

ʧʨʦʪʦʥʽʚ [148]. 
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2.2.5 ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʱʦʜʦ 

ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʮʝʣʶʣʦʟʠ 

 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʟʘʻʤʦʜʽʾ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʟ 

ʮʝʣʶʣʦʟʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ ʚ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʾʭ ʽʤʽʪʘʮʽʡʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ. ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʙʣʠʟʴʢʽ ʟʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʥʘʣʝʞʥʽʩʪʶ ʜʦ ʮʝʣʶʣʦʟʠ ʨʝʯʦʚʠʥʠ - ʛʣʶʢʦʟʫ, ʮʫʢʨʦʟʫ, ʢʨʦʭʤʘʣʴ 

ʪʘ ʝʪʠʣʝʥʛʣʽʢʦʣʴ ʪʘ ʟʥʷʪʦ ʩʧʝʢʪʨʠ ʗʄʈ 
13
ʉ. ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʚʟʘʻʤʦʜʽʾ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʽʟ ʮʝʣʶʣʦʟʦʶ ʜʦʩʣʽʜʞʝʥʦ ʥʘ ʧʨʠʢʣʘʜʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤʠ ʨʝʯʦʚʠʥʘ (ʱʦ ʽʤʽʪʫʻ ʮʝʣʶʣʦʟʫ)  - ɸʇʉ ʋʣʴʪʨʘʨʝʟ 

200.  

ʄʦʜʝʣʴʥʽ ʩʠʩʪʝʤʠ ʛʦʪʫʚʘʣʠ ʟʤʽʰʫʚʘʥʥʷʤ ʫ ʢʦʣʙʽ ʚʢʘʟʘʥʠʭ ʚʠʱʝ ʨʝʘʛʝʥʪʽʚ ʫ 

ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1 ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ( ʫ ʚʠʧʘʜʢʫ ʟ 

ʝʪʠʣʝʥʛʣʽʢʦʣʝʤ ï 1:2) ʽ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʨʦʟʯʠʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʛʥʽʪʥʦʾ ʤʽʰʘʣʢʠ ʚʧʨʦʜʦʚʞ 2 ʭʚ. ʇʦʪʽʤ ʦʜʝʨʞʘʥʽ ʨʦʟʯʠʥʠ ʙʽʥʘʨʥʠʭ ʩʠʩʪʝʤ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʘʤʬʦʪʝʨʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʤʝʪʦʜʘʤʠ 
13
ʉ ʗʄʈ  ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ, ʥʘʚʝʜʝʥʦʾ ʫ ʧ. 2.2.4. ɼʣʷ 

ʽʤʽʪʘʮʽʾ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʧʘʧʝʨʫ ʥʘ ʩʫʰʠʣʴʥʠʭ ʮʠʣʽʥʜʨʘʭ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ ʚ 

ʨʦʙʦʪʽ ʜʣʷ ʧʦʩʪʫʧʦʚʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʚʦʜʠ ʤʦʜʝʣʴʥʽ ʩʠʩʪʝʤʠ ʛʣʶʢʦʟʘ ï 

ʋʣʴʪʨʘʨʝʟ 200, ʮʫʢʨʦʟʘ ï ʋʣʴʪʨʘʨʝʟ 200 ʽ ʢʨʦʭʤʘʣʴ ï ʋʣʴʪʨʘʨʝʟ 200 ʥʘʛʨʽʚʘʣʠ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ  105Ñ5 
0
ʉ ʧʨʦʪʷʛʦʤ 15 ʭʚ ʚ ʨʝʘʢʪʦʨʽ. ɼʘʣʽ, ʚʽʜʽʙʨʘʥʫ ʟ ʨʝʘʢʪʦʨʫ ʧʨʦʙʫ 

ʜʦʚʦʜʠʣʠ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʨʝʻʩʪʨʫʚʘʣʠ ʩʧʝʢʪʨʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʥʘʛʨʽʚʘʥʥʷ ʤʦʜʝʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫ ʚʘʢʫʫʤʽ ʚʧʨʦʜʦʚʞ 1 ʛʦʜʠʥʠ ʚʽʜʙʫʚʘʣʦʩʴ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʟ ʾʾ ʥʘʩʪʫʧʥʦʶ ʢʦʥʜʝʥʩʘʮʽʻʶ ʚ ʣʦʚʫʰʮʽ ʽʟ ʟʨʽʜʞʝʥʠʤ ʘʟʦʪʦʤ.   

 

2.2.6 ɺʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʚʟʘʻʤʦʜʽʾ ʘʤʬʦʪʝʨʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʽʟ ʮʝʣʶʣʦʟʦʶ ʤʝʪʦʜʦʤ ɯʏ ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ 

 

ʄʝʪʦʜʦʤ ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ Tensor-37 ʟ ʌʫʨ'ʻ-

ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʬʽʨʤʠ çBrukerè (ʅʽʤʝʯʯʠʥʘ) ʚʠʚʯʝʥʦ ʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 
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ʟʨʘʟʢʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʽʜʣʠʚʢʽʚ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʙʝʟ ɸʇʉ ʪʘ ʟ ʚʚʝʜʝʥʥʷʤ ʫ 

ʚʦʣʦʢʥʠʩʪʫ ʩʫʩʧʝʥʟʽʶ ɸʇʉ. ʇʽʜʛʦʪʦʚʢʘ ʧʨʦʙ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʣʷʛʘʣʘ ʫ ʨʝʪʝʣʴʥʦʤʫ 

ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʚ ʘʛʘʪʦʚʽʡ ʩʪʫʧʮʽ ʧʦʜʨʽʙʥʝʥʠʭ ʟʨʘʟʢʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʽʜʣʠʚʢʽʚ 

ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʽʟ ʩʧʝʢʪʨʘʣʴʥʦ ʯʠʩʪʠʤ KBr ʫ ʚʘʛʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

1:100 ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʪʘʙʣʝʪʦʢ ʩʫʤʽʰʽ ʧʨʝʩʫʚʘʥʥʷʤ ʚ ʧʨʝʩ - ʬʦʨʤʽ. 

ʊʘʙʣʝʪʢʫ ʨʦʟʤʽʱʫʚʘʣʠ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʫʪʨʠʤʫʚʘʯʽ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʛʣʠʥʘʥʥʷ ʚ 

ʽʥʪʝʨʚʘʣʽ ʯʘʩʪʦʪ ʢʦʣʠʚʘʥʴ 4000 õ 400  ʩʤ
-1 
ʟ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 2 ʩʤ

-1
 

ʨʝʻʩʪʨʫʚʘʣʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʙʣʝʪʢʦʶ ʯʠʩʪʦʛʦ KBr. ʉʪʫʧʽʥʴ ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʩʫʤʽʰʽ 

ʜʦʩʷʛʘʣʘ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ 2-7 ʤʢʤ, ʱʦ ʩʧʽʚʨʦʟʤʽʨʥʦ ʟ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ ɯʏ-

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʆʙʨʦʙʢʘ ʩʧʝʢʪʨʽʚ (ʥʦʨʤʫʚʘʥʥʷ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʨʠʚʠʭ, 

ʚʠʤʽʨʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽ ʧʦʣʦʞʝʥʥʷ ʩʤʫʛ ʧʦʛʣʠʥʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʽʚ) ʧʨʦʚʦʜʠʣʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ, ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʩʧʝʢʪʨʽʚ ɯʏ [149].  

 

2.2.7 ʆʮʽʥʢʘ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ 

 

ʄʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʦʪʨʠʤʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʩʢʦʧʘ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʨʘʩʪʨʦʚʦʛʦ ʟ ʩʠʩʪʝʤʦʶ ʝʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʦʛʦ ʤʽʢʨʦʘʥʘʣʽʟʫ ʈɽʄ-106ɯ 

ʚ ʨʝʞʠʤʽ ʚʠʩʦʢʦʛʦ ʚʘʢʫʫʤʫ 4 ʥʤ. ɿʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʢʘʪʦʜʽ ʩʢʣʘʜʘʣʦ 30 ʢɺ. ʅʘ 

ʧʦʚʝʨʭʥʶ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ, ʦʪʨʠʤʘʥʠʭ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ 2.2.2, ʨʦʟʤʽʨʘʤʠ 2 ʩʤ Ĭ 3 

ʩʤ ʧʝʨʝʜ ʜʦʩʣʽʜʞʝʥʥʷʤ ʥʘʥʦʩʠʣʠ  ʪʦʥʢʫ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʫ ʚʫʛʣʝʮʝʚʫ ʢʣʝʡʦʚʫ 

ʩʪʨʽʯʢʫ  ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ [150]. 

 

2.3  ʄʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

 

ɿʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʜʣʷ 

ʛʦʬʨʫʚʘʥʥʷ ʪʘ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ 

ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ (X)̔ ʟ 10-ʪʠ ʧʘʨʘʣʝʣʴʥʠʭ ʚʠʟʥʘʯʝʥʴ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʙʨʦʙʣʷʣʠʩʷ ʤʝʪʦʜʦʤ ʚʘʨʽʘʮʽʡʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ [151]. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʟʘ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ P = 
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0,95. ʋʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʜʠʩʧʝʨʩʽʡ. ʇʨʠ 

ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʚʠʭʦʜʠʣʠ ʟʘ ʨʘʤʢʠ ʜʦʧʫʩʪʠʤʠʭ, ʚʠʢʣʶʯʘʣʠʩʷ [152,152]. 

ʄʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʪʘʢʽʡ ʩʭʝʤʽ 

[153]: 

ï ʟʥʘʭʦʜʠʣʠ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʬʫʥʢʮʽʾ ʚʽʜʛʫʢʫ  

ä= iX
n

X
1

  (2.4) 

ï ʟʥʘʭʦʜʠʣʠ ʦʜʠʥʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ 

XXX ii -=D   (2.5) 

ï ʧʝʨʝʚʽʨʷʣʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʚʽʜʭʠʣʝʥʴ ʫʤʦʚʽ 0=Dä i
X  

ï ʚʠʨʘʭʦʚʫʚʘʣʠ ʢʚʘʜʨʘʪʠ ʚʽʜʭʠʣʝʥʴ 2)( iXD  

ï ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʩʝʨʝʜʥʶ ʢʚʘʜʨʘʪʠʯʥʫ ʧʦʤʠʣʢʫ 

( )

1

2

-

D
=
ä

n

X
S

i

n   (2.6) 

ï ʟʥʘʭʦʜʠʣʠ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʫ ʧʦʤʠʣʢʫ ʩʝʨʝʜʥʴʦʛʦ 

( )

( )1

2

-

D
=

ä
nn

X

n

S
S

in
n

 (2.7) 

ï ʥʘʭʦʜʠʣʠ ʟ ʪʘʙʣʠʮʴ ʢʦʝʬʽʮʽʻʥʪ ʉʪʴʶʜʝʥʪʘ tŬ,n  ʜʣʷ ʟʘʜʘʥʠʭ n ʪʘ Ŭ; 

ï ʟʥʘʭʦʜʠʣʠ ʧʦʭʠʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

XnStEX ,aa==D    (2.8) 

ï ʟʥʘʭʦʜʠʣʠ ʚʽʜʥʦʩʥʫ ʧʦʭʠʙʢʫ  

%100Ö
D
=

X

X
EX    (2.9) 

ʈʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʧʦʭʠʙʦʢ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ 

ʟʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʶ ɸ.1 (ɼʦʜʘʪʦʢ ɸ).  

ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʧʨʠ ʦʙʨʦʙʮʽ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɹ.  

ɺ ʜʦʜʘʪʢʫ ɹ  ʥʘʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʛʨʘʬʽʢʽʚ. 
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ʈʆɿɼɯʃ 3 

 

ʆʎɯʅʂɸ ɺʃɸʉʊʀɺʆʉʊɽʁ ɺʆʃʆʂʆʅ ɺʆʃʆʂʅʀʉʊʀʍ 

ʅɸʇɯɺʌɸɹʈʀʂɸʊɯɺ  ʊɸ ɸʄʌʆʊɽʈʅʀʍ ʇʆʃɯʄɽʈʅʀʍ ʉʄʆʃ 

 

ʎʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʥʘʣʝʞʠʪʴ ʜʦ ʦʜʥʽʻʾ ʽʟ ʛʘʣʫʟʝʡ, ʱʦ 

ʩʧʦʞʠʚʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚʠʥʠ ʪʘ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ [31]. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʚʦʜʠʪʴʩʷ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʽ, 

ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʩʣʽʜʦʚʥʠʭ ʩʪʘʜʽʡ ʦʙʨʦʙʢʠ ʥʘ ʣʦʢʘʣʴʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʘʡʯʘʩʪʽʰʝ ʚʠʚʦʟʠʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʽ ʤʽʩʮʷ  ̔ʟʚʘʣʠʱʘ. ʇʨʠ 

ʮʴʦʤʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʪʨʘʪ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ʟʨʦʩʪʘʻ ʩʧʦʞʠʚʘʥʥʷ ʜʝʨʝʚʠʥʠ 

ʪʘ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ. ʉʧʦʞʠʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʽʩʪʦʪʥʦ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʢʫʣʘʪʫʨʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ. ʆʜʥʘʢ ʧʨʠ ʮʴʦʤʫ 

ʟʥʘʯʥʦ ʟʨʦʩʪʘʶʪʴ ʚʪʨʘʪʠ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʧʽʜʩʽʪʢʦʚʽʡ ʚʦʜʽ, ʘ 

ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʪʨʘʪʘ ʩʚʽʞʦʾ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʥʠʟʴʢʦʶ 

ʷʢʽʩʪʶ ʤʘʢʫʣʘʪʫʨʠ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʚʠʥʥʦ  ʁʩʠʨʦʚʠʥʦʶ - ʮʝʣʶʣʦʟʦʶ. ɿʘ ʩʚʦʾʤ 

ʩʢʣʘʜʦʤ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʤʘʢʫʣʘʪʫʨʠ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʘ ʽ ʤʦʞʝ ʚʢʣʶʯʘʪʠ 

ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚʦʣʦʢʥʘ ʨʽʟʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʪʨʠʤʘʥʠʭ 

ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʚʘʨʽʥʥʷ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʠʭ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʮʝʣʶʣʦʟʥʦʛʦ ʚʦʣʦʢʥʘ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʷ ʧʨʦʙʣʝʤʘ ʩʪʦʾʪʴ ʚ ʋʢʨʘʾʥʽ, ʜʝ 

ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʟʥʘʯʥʽ ʟʘʧʘʩʠ ʜʝʨʝʚʠʥʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʦʚʘʨʥʦʾ ʮʝʣʶʣʦʟʠ.  

  

3.1 ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʢʫʣʘʪʫʨʠ 

 

ʗʢʽʩʪʴ ʤʘʢʫʣʘʪʫʨʠ ʷʢ ʩʠʨʦʚʠʥʠ ʜʣʷ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠʨʦʜʦʶ ʚʦʣʦʢʥʘ, ʯʠʩʣʦʤ ʮʠʢʣʽʚ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ, ʦʜʥʦʨʽʜʥʽʩʪʶ 

ʤʘʢʫʣʘʪʫʨʠ ʟʘ ʢʦʤʧʦʟʠʮʽʡʥʠʤ ʩʢʣʘʜʦʤ, ʟʘʙʨʫʜʥʝʥʽʩʪʶ ʽ ʟʘʩʤʽʯʝʥʽʩʪʶ ʨʽʟʥʠʤʠ  

ʚʢʣʶʯʝʥʥʷʤʠ. ʇʽʜ ʧʨʠʛʦʪʫʚʘʥʥʷʤ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʾ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ 

 ̔ʢʘʨʪʦʥʫ ʪʘ ʧʦʜʘʯʽ ʥʘ ʧʘʧʝʨʦʨʦʙʥʫ ʤʘhʠʥʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʜʫ 
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ʧʨʦʜʫʢʮʽʾ. ʉʝʨʝʜ ʮʠʭ ʧʨʦʮʝʩʽʚ ʜʫʞʝ ʚʘʞʣʠʚʠʤʠ ʻ ʨʦʟʤʝʣʶʚʘʥʥʷ, ʧʨʦʢʣʝʶʚʘʥʥʷ, 

ʥʘʧʦʚʥʝʥʥʷ, ʬʘʨʙʫʚʘʥʥʷ ʪʘ ʽʥ.  

ʆʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʨʦʙʢʠ ʤʘʢʫʣʘʪʫʨʠ ʻ ʧʨʦʙʣʝʤʥʝ ʨʦʟʧʫʩʢʘʥʥʷ  ʽ 

ʧʦʜʘʣʴʰʝ ʨʦʟʤʝʣʶʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʫʤʽʰ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ,  ̔ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʘʧʝʨʦʪʚʦʨʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʣʝ ʽ ʩʪʫʧʝʥʝʤ ʧʨʦʢʣʝʶʚʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʚʠʥʠʢʘʶʪʴ 

ʪʨʫʜʥʦʱʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʙʦʨʦʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʦʟʧʫʩʢʘʥʥʷ  ʩʠʨʦʚʠʥʠ ʽ 

ʨʦʟʤʝʣʶʚʘʥʥʷʤ ʦʜʝʨʞʫʚʘʥʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ. 

ʄʘʢʫʣʘʪʫʨʘ ʨʽʟʥʠʭ ʤʘʨʦʢ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ. 

ʄʘʢʫʣʘʪʫʨʘ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʦʛʦ ʚʦʣʦʢʥʘ ʽ ʜʦʤʽʰʦʢ, ʪʘʢʠʭ ʷʢ: 

ʥʘʧʦʚʥʶʚʘʯʽ, ʧʨʦʢʣʝʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʩʧʝʮʽʘʣʴʥʽ ʜʦʙʘʚʢʠ ʽ ʪ.ʜ. ɺʩʽ ʮʽ ʬʘʢʪʦʨʠ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ, ʟʥʠʞʝʥʥʷ 

ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ, ʧʦʩʪʫʧʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʦʙʽʛʦʚʠʭ ʚʦʜ, ʟʙʽʣʴʰʝʥʥʷ ʢʘʪʽʦʥʥʦʾ 

ʧʦʪʨʝʙʠ ʩʠʩʪʝʤʠ, ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʦʜʷʛʫ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ ʽ ʟʥʠʞʝʥʥʷ ʾʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʨʠ ʟʥʘʯʥʦʤʫ ʾʾ ʫʪʨʠʤʘʥʥʽ ʚ ʢʦʤʧʦʟʠʮʽʾ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ 

ʧʦʛʽʨʰʫʶʪʴʩʷ ʷʢ ʚʠʨʦʙʥʠʯʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢ ʽ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʫʪʨʠʤʘʥʥʷ ʤʘʩʠ ʥʘ ʩʽʪʮʽ ʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʮʽʾ. 

ʊʦʤʫ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥ ɹ ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 

ʜʦʚʢʽʣʣʷ, ʫʪʨʠʤʘʥʥʷ ʥʘ ʩʽʪʮʽ ʚʦʣʦʢʥʠʩʪʦʾ  ʩʫʩʧʝʥʟʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʙʘʟʦʚʽ 

ʚʣʘʩʪʠʚʦʩʪ ̔ ʚʦʣʦʢʦʥ ʨʽʟʥʠʭ ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʪʘ ʚʧʣʠʚ ʾʭ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ 

ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʽ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʾʭ 

ʨʦʟʧʫʩʢʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʛʽʜʨʦʨʦʟʙʠʚʘʯʽ ʪʘ ʨʦʟʤʝʣʶʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤʫ 

ʜʠʩʢʦʚʦʤʫ ʤʣʠʥʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʤʝʪʦʜʠʢʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʫ ʨʦʟʜʽʣʽ 2, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʘʣʠ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: ʩʪʫʧʽʥʴ ʤʣʠʚʘ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ; ʩʝʨʝʜʥ ʁ

ʜʦʚʞʠʥʫ ʚʦʣʦʢʥʘ; ʩʪʫʧʽʥʴ ʨʦʟʧʫʩʢʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʽ ʤʘʩʦʚʫ ʯʘʩʪʢʫ ʟʦʣʠ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʴ ʚʢʘʟʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʪʘʢʦʞ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ  ʨʽʟʥʠʭ ʤʘʨʦʢ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʷʭ 3.1 ï 3.4. 
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ʊʘʙʣʠʮʷ 3.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʢʫʣʘʪʫʨʥʦʾ ʤʘʩʠ ʨʽʟʥʠʭ ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ 

ʧʽʩʣʷ ʨʦʟʧʫʩʢʘʥʥʷ ʚ ʛʽʜʨʦʨʦʟʙʠʚʘʯʽ 

ˉ 

ʧ/ʧ 

ʄʘʢʫʣʘʪʫʨʘ 

ʤʘʨʢʠ 

ʄʘʩʦʚʘ 

ʯʘʩʪʢʘ     

ʟʦʣʠ, 

% 

ʉʪʫʧʽʥʴ 

ʤʣʠʚʘ, 
0
ʐʈ 

ʉʝʨʝʜʥʷ 

ʜʦʚʞʠʥʘ 

ʚʦʣʦʢʥʘ, ʤʤ 

ʉʪʫʧʽʥʴ ʨʦʟʧʫʩʢʘʥʥʷ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, %, 

ʱʦ ʚʠʟʥʘʯʝʥʘ ʟʘ 

ʜʽʘʤʝʪʨʫ ʦʪʚʦʨʽʚ 

ʩʠʪʘ, ʤʤ 

1 2 3 

1 ʄʉ-5ɹ-2 4,5 35 1,7 79,6 85,1 88,5 

2 ʄʉ-6ɹ-3 9,7 39 1,3 82,4 89,5 92,2 

3 ʄʉ-7ɹ-2 10,4 42 1,2 91,9 95,0 97,9 

4 ʄʉ-8ɺ-3 14,5 50 1,2 97,1 98,1 99,0 

 

ʗʢ ʚʠʜʥʦ ʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ 3.1, ʩʪʫʧʽʥʴ 

ʨʦʟʧʫʩʢʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 80-99 %, ʟʘʣʝʞʥʦ ʚʽʜ ʜʽʘʤʝʪʨʘ 

ʦʪʚʦʨʽʚ ʩʠʪʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ 1ï 3 ʤʤ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʨʦʟʧʫʩʢʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʩʝʨʝʜ 

ʜʦʩʣʽʜʞʝʥʠʭ ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ, ʥʝ ʩʚʽʜʯʘʪʴ ʧʨʦ ʾʾ ʚʠʩʦʢʫ ʦʜʥʦʨʽʜʥʽʩʪʴ. ɹʽʣʴʰʝ 

ʪʦʛʦ ʚʦʣʦʢʥʠʩʪʘ ʤʘʩʘ ʧʽʩʣʷ ʨʦʟʧʫʩʢʘʥʥʷ ʫ ʛʽʜʨʦʨʦʟʙʠʚʘʯʽ ʤʘʨʢʠ ʤʘʢʫʣʘʪʫʨʠ ʄʉ-

5ɹ-2,  ʤʘʣʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʥʝʨʦʟʨʦʙʣʝʥʠʭ ʧʫʯʢʽʚ ʚʦʣʦʢʦʥ, ʘ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ 

ʄʉ-8ɺ-3 - ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʢʣʶʯʝʥʴ ʜʨʽʙʥʠʭ ʰʤʘʪʦʯʢʽʚ ʫ ʚʠʛʣʷʜʽ 

ʟʘʜʨʫʢʦʚʘʥʦʛʦ, ʟʘʬʘʨʙʦʚʘʥʦʛʦ ʧʘʧʝʨʫ, ʘ ʪʘʢʦʞ ʚʢʣʶʯʝʥʴ ʥʝʟʘʜʨʫʢʦʚʘʥʦʛʦ ʪʘ 

ʥʝʟʘʙʘʨʚʣʝʥʦʛʦ ʧʘʧʝʨʫ. ʇʽʩʣʷ ʨʦʟʧʫʩʢʘʥʥʷ ʫ ʛʽʜʨʦʨʦʟʙʠʚʘʯʽ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ 

ʄʉ-6ɹ-3 ʫ ʚʦʣʦʢʥʠʩʪʽʡ ʤʘʩʽ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʢʣʶʯʝʥʴ ʫ ʚʠʛʣʷʜʽ 

ʰʤʘʪʦʯʢʽʚ ʟʘʙʘʨʚʣʝʥʦʛʦ ʽ ʥʝʟʘʙʘʨʚʣʝʥʦʛʦ ʧʘʧʝʨʫ, ʘ ʧʽʩʣʷ ʨʦʟʧʫʩʢʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ 

ʤʘʨʢʠ ʄʉ-7ɹ-2 ï ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʢʣʶʯʝʥʴ ʫ ʚʠʛʣʷʜʽ ʰʤʘʪʦʯʢʽʚ ʟʘʜʨʫʢʦʚʘʥʦʛʦ 

ʧʘʧʝʨʫ. 

ɺ ʪʘʙʣʠʮʽ 3.2 ʥʘʚʝʜʝʥʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ  ʨʽʟʥʠʭ ʤʘʨʦʢ ʧʽʩʣʷ ʨʦʟʧʫʩʢʘʥʥʷ ʾʾ ʫ ʛʽʜʨʦʨʦʟʙʠʚʘʯʽ.  
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ʊʘʙʣʠʮʷ 3.2 ï ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ 

ʨʽʟʥʠʭ ʤʘʨʦʢ ʧʽʩʣʷ ʨʦʟʧʫʩʢʘʥʥ̫ ʾʾ ʫ ʛʽʜʨʦʨʦʟʙʠʚʘʯʽ 

 

ˉ 

ʧ/ʧ 

ʄʘʢʫʣʘʪʫʨʘ 

ʤʘʨʢʠ 

ʆʧʽʨ 

ʧʨʦʜʘʚʣʶʚʘʥʥʶ, 

ʢʇʘ 

ʄʽʮʥʽʩʪʴ ʥʘ 

ʟʣʦʤ ʧʽʜ ʯʘʩ 

ʙʘʛʘʪʦʨʘʟʦʚʠʭ 

ʧʝʨʝʛʠʥʽʚ, 

ʯ.ʧ.ʧ.* 

ʄʽʮʥʽʩʪʴ ʧʽʜ 

ʯʘʩ 

ʨʦʟʪʷʛʫʚʘʥʥʷ, 

ʢʅ/ʤ 

1 ʄʉ-5ɹ-2 129 27 2,2 

2 ʄʉ-6ɹ-3 116 15 2,0 

3 ʄʉ-7ɹ-2 113 13 1,9 

4 ʄʉ-8ɺ-3 90 10 1,8 

ʇʨʠʤʽʪʢʘ 1- *ʯ.ʧ.ʧ. ï ʯʠʩʣʦ ʧʦʜʚʽʡʥʠʭ ʧʝʨʝʛʠʥʽʚ 

 

ɺʨʘʭʦʚʫʶʯʠ  ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ ʥʝʜʦʣʽʢʽʚ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʤʘʢʫʣʘʪʫʨʥʽʡ ʤʘʩʽ 

ʧʽʩʣʷ ʧʨʦʮʝʩʽʚ ʨʦʟʧʫʩʢʘʥʥʷ ʚ ʛʽʜʨʦʨʦʟʙʠʚʘʯʘʭ ʪʘ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰʦʾ 

ʦʜʥʦʨʽʜʥʦʩʪʽ ʤʘʩʠ, ʚʦʣʦʢʥʘ ʤʘʢʫʣʘʪʫʨʠ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʤʘʨʦʢ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʧʽʜʜʘʚʘʣʘʩʷ ʧʨʦʮʝʩʫ ʨʦʟʤʝʣʶʚʘʥʥʷ ʫ ʜʠʩʢʦʚʦʤʫ ʤʣʠʥʽ.  

ʗʢ ʙʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʨʦʟʤʝʣʶʚʘʥʥʷ 

ʤʘʢʫʣʘʪʫʨʥʦʾ ʤʘʩʠ ʜʦʩʷʛʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʪʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, 

ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʨʦʟʧʫʩʢʘʥʥʷ ʥʘ ʨʽʚʥʽ 100%. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʠʣʠʩʷ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ, ʱʦ ʧʨʦʮʝʩ 

ʨʦʟʤʝʣʶʚʘʥʥʷ ʻ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʦʛʦ - ʧʽʜʛʦʪʦʚʢʘ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʧʝʨʝʜ ʚʽʜʣʠʚʘʥʥʷʤ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ. ʆʪʞʝ, ʦʩʥʦʚʥʘ ʤʝʪʘ 

ʨʦʟʤʝʣʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʥʽ ʧʘʧʝʨʦʪʚʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʣʦʢʦʥ, ʪʦʙʪʦ 

ʟʜʘʪʥʦʩʪʽ ʚʦʣʦʢʦʥ ʫʪʚʦʨʶʚʘʪʠ ʤʽʮʥʫ, ʦʜʥʦʨʽʜʥʫ ʽ ʛʣʘʜʢʫ ʩʪʨʫʢʪʫʨʫ ʧʘʧʝʨʦʚʦʛʦ 

ʧʦʣʦʪʥʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʧʽʩʣʷ ʨʦʟʤʝʣʶʚʘʥʥʷ ʜʣʷ ʢʦʞʥʦʾ 

ʤʘʨʢʠ ʤʘʢʫʣʘʪʫʨʠ, ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.3, ʟʘ ʤʝʪʦʜʠʢʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʫ ʨʦʟʜʽʣʽ 2, 

ʦʪʨʠʤʘʥʦ ʣʘʙʦʨʘʪʦʨʥʽ ʚʽʜʣʠʚʢʠ ʤʘʩʦʶ 75Ñ1 ʛ/ʤ
2
 ʽ ʚʠʟʥʘʯʝʥʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ  ʨʽʟʥʠʭ ʤʘʨʦʢ, ʟʥʘʯʝʥʥʷ, ʷʢʠʭ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.4. 
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 ʊʘʙʣʠʮʷ 3.3 ī ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʢʫʣʘʪʫʨʥʦʾ ʤʘʩʠ ʨʽʟʥʠʭ ʤʘʨʦʢ ʧʽʩʣʷ 

ʨʦʟʤʝʣʶʚʘʥʥʷ ʫ ʜʠʩʢʦʚʦʤʫ ʤʣʠʥʽ 

 

ˉ 

ʧ/ʧ 

ʄʘʢʫʣʘʪʫʨʘ 

ʤʘʨʢʠ 

ʉʪʫʧʽʥʴ 

ʤʣʠʚʘ,  
0
ʐʈ 

ʉʝʨʝʜʥʷ 

ʜʦʚʞʠʥʘ 

ʚʦʣʦʢʥʘ, ʤʤ 

ʉʪʫʧʽʥʴ 

ʨʦʟʧʫʩʢʘʥʥʷ 

ʚʦʣʦʢʥʠʩʪʦʾ 

ʤʘʩʠ, %, ʱʦ 

ʚʠʟʥʘʯʝʥʘ ʟʘ 

ʜʽʘʤʝʪʨʫ ʦʪʚʦʨʽʚ 

ʩʠʪʘ, ʤʤ 

1 2 3 

1 ʄʉ-5ɹ-2 45 1,4 99,3 100 100 

2 ʄʉ-6ɹ-3 47 1,2 99,9 100 100 

3 ʄʉ-7ɹ-2 46 1,2 99,9 100 100 

4 ʄʉ-8ɺ-3 55 1,0 99,8 100 100 

 

ɯʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 3.3 ʚʠʜʥʦ, ʱʦ ʩʪʫʧʽʥʴ ʨʦʟʧʫʩʢʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʟ ʫʩʽʭ 

ʜʦʩʣʽʜʞʝʥʠʭ ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ ʟʘ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ ʦʪʚʦʨʽʚ ʩʠʪʘ ʜʦʩʷʛʘʻ 100 % ʽ 

ʚʽʟʫʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʾ ʦʜʥʦʨʽʜʥʽʩʪʴ.  

 

ʊʘʙʣʠʮʷ 3.4 ï ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ  

ʨʟ̔ʥʠʭ ʤʘʨʦʢ ʧʽʩʣʷ ʨʦʟʤʝʣʶʚʘʥʥʷ ʫ ʜʠʩʢʦʚʦʤʫ ʤʣʠʥʽ 

 

ˉ 

ʧ/ʧ 

ʄʘʢʫʣʘʪʫʨʘ 

ʤʘʨʢʠ 

ʆʧʽʨ 

ʧʨʦʜʘʚʣʶʚʘʥʥʶ, ʢʇʘ 

ʄʽʮʥʽʩʪʴ ʥʘ 

ʟʣʦʤ ʧʽʜ ʯʘʩ 

ʙʘʛʘʪʦʨʘʟʦʚʠʭ 

ʧʝʨʝʛʠʥʽʚ, ʯ.ʧ.ʧ. 

ʈʦʟʨʠʚʥʘ 

ʜʦʚʞʠʥʘ, ʤ  

1 ʄʉ-5ɹ-2 230 270 5700 

2 ʄʉ-6ɹ-3 170 140 4300 

3 ʄʉ-7ɹ-2 158 130 3800 

4 ʄʉ-8ɺ-3 120 70 2800 

 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʷʭ 3.2 ʽ 3.4, ʧʦʢʘʟʫʻ, ʱʦ 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽʟ 
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ʤʘʢʫʣʘʪʫʨʠ  ʜʦʩʷʛʘʶʪʴʩʷ ʧʽʩʣʷ ʨʦʟʤʝʣʶʚʘʥʥʷ ʤʘʢʫʣʘʪʫʨʥʦʾ ʤʘʩʠ ʫ ʜʠʩʢʦʚʦʤʫ 

ʤʣʠʥʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʟʧʫʩʢʘʥʥʷʤ ʤʘʢʫʣʘʪʫʨʠ ʫ ʛʽʜʨʦʨʦʟʙʠʚʘʯʽ. 

ʇʨʠ ʮʴʦʤʫ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ 

ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʤʘʶʪʴ ʧʦʢʘʟʥʠʢʠ ʚʠʱʽ, ʥʽʞ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽʟ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʦʢ ʄʉ-6ɹ-3, 

ʄʉ-7ɹ-2 ʽ ʄʉ-8ɺ-3 (ʟʘ ʨʦʟʨʠʚʥʦʶ ʜʦʚʞʠʥʦʶ ʥʘ 25-50 %, ʟʘ ʦʧʦʨʦʤ 

ʧʨʦʜʘʚʣʶʚʘʥʥʷ - ʥʘ 26-47%).  

ɺʽʜʤʽʥʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ  

ʜʘʥʠʭ ʤʘʨʦʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʚʦʣʦʢʥʠʩʪʦʾ 

ʩʫʩʧʝʥʟʽʾ ʪʘ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ. ʄʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-6ɹ-3 ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʚʽʜʭʦʜʽʚ ʢʘʨʪʦʥʫ ʪʘʨʥʦʛʦ ʪʘ ʢʦʨʦʙʢʦʚʦʛʦ ʟ ʢʦʣʴʦʨʦʚʠʤ ʜʨʫʢʦʤ, ʘ ʤʘʢʫʣʘʪʫʨʘ 

ʤʘʨʢʠ ʄʉ-7ɹ-2 ï ʚʠʢʦʨʠʩʪʘʥʽ ʢʥʠʞʢʠ ʟ ʦʜʥʦʬʘʨʙʦʚʠʤ ʜʨʫʢʦʤ ʙʝʟ ʧʘʣʽʪʫʨʦʢ ʥʘ 

ʜʨʫʢʘʨʩʴʢʦʤʫ ʧʘʧʝʨʽ ˉ 2. ʃʘʙʦʨʘʪʦʨʥʽ ʟʨʘʟʢʠ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʚʦʣʦʢʥʠʩʪʦʾ 

ʩʫʩʧʝʥʟʽʾ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 (ʛʘʟʝʪʠ, ʷʢʽ ʙʫʣʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʨʘʟʢʘʤʠ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʦʢ 

ʛʨʫʧʠ ɹ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʞʯʠʤʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʮʥʦʩʪʽ, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʦʣʦʢʥʘ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 ʤʘʻ ʛʽʨʰʽ ʧʘʧʝʨʦʪʚʦʨʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ɯ ʮʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʢʦʥʦʤʽʨʥʦ ʯʝʨʝʟ ʙʽʣʴʰʠʡ ʚʤʽʩʪ ʜʨʽʙʥʠʭ ʚʦʣʦʢʦʥ 

ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ (ʟʦʣʠ) ʫ ʤʘʢʫʣʘʪʫʨʽ ʮʽʻʾ ʤʘʨʢʠ. 

ʆʜʥʽʻ ʁ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʷʢ ʩʠʨʦʚʠʥʠ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʻ ʤʘʢʩʠʤʘʣʴʥʝ ʤʦʞʣʠʚʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʘʧʝʨʦʪʚʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʦʥ. ʃʘʙʦʨʘʪʦʨʥʽ ʟʨʘʟʢʠ ʧʘʧʝʨʫ, ʱʦ 

ʚʠʛʦʪʦʚʣʝʥ ̔ ʽʟ ʤʘʢʫʣʘʪʫʨʥʦʾ ʤʘʩʠ ʤʘʶʪʴ ʟʥʘʯʥʦ ʥʠʞʯʽ, ʥʽʞ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʚʠʥʥʠʭ ʚʦʣʦʢʦʥ. ʊʘʢ, ʟʛʽʜʥʦ ʟ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ [154] ʨʦʟʨʠʚʥʘ 

ʜʦʚʞʠʥʘ ʮʝʣʶʣʦʟʠ ʭʚʦʡʥʦʾ ʥʝʚʠʙʽʣʝʥʦʾ ʤʘʨʢʠ ʅʉ-2 ʩʢʣʘʜʘʻ 8700 ʤ, ʘ ʧʦʢʘʟʥʠʢ 

ʨʦʟʨʠʚʥʦʾ ʜʦʚʞʠʥʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ 

ʜʦʩʣʽʜʞʝʥʠʭ ʤʘʨʦʢ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 2800 ʤ ʜʦ 5700 ʤ. ʇʦʢʘʟʥʠʢ ʦʧʦʨʫ 

ʧʨʦʜʘʚʣʶʚʘʥʥʶ ʜʣʷ ʮʝʣʶʣʦʟʠ ʭʚʦʡʥʦʾ ʥʝʚʠʙʽʣʝʥʦʾ ʤʘʨʢʠ ʅʉ-2 ʩʢʣʘʜʘʻ 470 ʢʇʘ, ʘ 

ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ, ʥʘʚʽʪʴ ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʛʨʫʧʠ ɹ, 

ʥʘʧʨʠʢʣʘʜ, ʤʘʨʢʠ ʄʉ-5ɹ-2 ï ʪʽʣʴʢʠ 230 ʢʇʘ. 

ʗʢ ʧʦʢʘʟʘʚ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ 
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ʧʝʨʚʠʥʥʠʤ ʚʦʣʦʢʥʦʤ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʘʙʦ ʢʘʨʪʦʥʫ, 

ʻ ʥʝʟʚʦʨʦʪʥʠʤʠ.  ɯ ʷʢ ʚʽʜʟʥʘʯʘʣʦʩʷ ʫ ʨʦʟʜʽʣ 1, ʥʘʚʽʪʴ ʟʘ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʤʘʢʫʣʘʪʫʨʠ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʦʥ ʜʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ  ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ  ʧʝʨʚʠʥʥʦʛʦ ʚʦʣʦʢʥʘ, ʥʝʤʦʞʣʠʚʦ, ʽ ʪʦʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  

ʭʽʤʽʯʥʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ. 

 

3.2 ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

 

ʆʜʥʽʻʶ ʽʟ ʟʘʜʘʯ, ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʚ ʨʘʤʢʘʭ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ 

ʚʪʦʨʠʥʥʠʤʠ ʚʦʣʦʢʥʘʤʠ.  

ʗʢ ʚʠʟʥʘʯʝʥʦ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʦʛʣʷʜʫ, ʧʽʜ ʯʘʩ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʥʝʟʚʦʨʦʪʥʽ ʟʤʽʥʠ ʫ ʩʪʨʫʢʪʫʨʽ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ ʚʦʣʦʢʦʥ ʧʽʜ ʜʽʻʶ ʧʨʦʮʝʩʽʚ  

ʨʦʟʤʝʣʶʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʧʨʦʢʣʝʶʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ 

ʩʫʩʧʝʥʟʽʾ, ʘ ʪʘʢʦʞ ʩʫʰʽʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ [34, 39, 41].  

ɺʧʣʠʚ ʮʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʨʦʛʦʚʽʥʥʷ ʚʦʣʦʢʦʥ, 

ʨʽʟʢʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʢʨʠʭʢʦʩʪʽ ʪʘ ʫʢʦʨʦʯʝʥʥʷ ʽ ʽʩʪʦʪʥʦʾ ʚʪʨʘʪʠ ʚʦʣʦʢʥʦʤ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʛʽʜʨʘʪʘʮʽʾ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʦʩʣʘʙʣʝʥʥʷ ʤʽʞʚʦʣʦʢʦʥʥʠʭ ʽ 

ʚʥʫʪʨʽʰʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ ʚʦʜʥʝʚʠʭ ʟʚ'ʷʟʢʽʚ. ɸ ʮʝ, ʚ ʢʽʥʮʝʚʦʤʫ ʚʘʨʽʘʥʪʽ,  ʧʦʛʽʨʰʫʻ 

ʧʘʧʝʨʦʪʚʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʦʥ [36-38].  

ʇʦʢʘʟʥʠʢ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ï ʮʝ ʦʜʠʥ ʽʟ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ ʟʤʽʥʘʤʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʣʦʢʦʥ.  

ʊʦʤʫ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʫ ʧ.2.2.2, 

ʜʦʩʣʽʜʞʝʥʦ ʧʨʦʮʝʩ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʥʘʩʪʫʧʥʠʭ ʤʘʨʦʢ: ʄʉ-5ɹ-2, ʄʉ-

8ɺ-3, ʄʉ-6ɹ-3, ʄʉ-7ɹ-2 [155]. ʆʪʨʠʤʘʥʽ ʟʘ ʬʦʨʤʫʣʦʶ (2.3) ʚʝʣʠʯʠʥʠ ʧʦʢʘʟʥʠʢʘ 
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ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʨʽʟʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 3.1 - 3.3. ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʜʦʩʣʽʜʞʝʥʽ ʚ ʭʦʜʽ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʚʦʣʦʢʥʠʩʪʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʟʘ ʟʨʦʩʪʘʶʯʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ:  

ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-8ɺ-3 ð ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-7ɹ-2 ð  ʤʘʢʫʣʘʪʫʨʘ 

ʤʘʨʢʠ ʄʉ-6ɹ-3 ð ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-5ɹ-2                                                  (3.1) 

ʆʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʷʩʥʶʻʪʴʩʷ ʨʽʟʥʦʶ ʛʽʜʨʦʬʽʣʴʥʽʩʪʶ ʚʦʣʦʢʦʥ 

ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʣʦʢʦʥ ʽ ʩʧʦʩʦʙʫ ʾʭ ʦʪʨʠʤʘʥʥʷ ʟ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʊʘʢ, ʤʘʢʫʣʘʪʫʨʘ ʜʦʩʣʽʜʞʝʥʠʭ ʤʘʨʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʦʣʦʢʦʥ, 

ʷʢʽ ʧʨʦʡʰʣʠ ʩʪʘʜʽʾ ʨʦʟʤʝʣʶʚʘʥʥʷ, ʧʨʦʢʣʝʶʚʘʥʥʷ ʽ ʩʫʰʽʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ  ʜʦ 

ʥʝʟʚʦʨʦʪʥʠʭ ʟʤʽʥ ʫ ʩʪʨʫʢʪʫʨʽ ʚʦʣʦʢʦʥ ʤʘʢʫʣʘʪʫʨʠ. 

  

1 - ʄʉ-5ɹ-2; 2 - ʄʉ-6ɹ-3; 3 - ʄʉ-7ɹ-2; 4  - ʄʉ-8ɺ-3 

ʈʠʩʫʥʦʢ 3.1 ï ʂʽʥʝʪʠʢʘ ʧʨʦʮʝʩʫ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʪʦʠʥʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʥʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ 

 

ɯ ʷʢʱʦ ʧʨʦʮʝʩ ʨʦʟʤʝʣʶʚʘʥʥʷ ʩʧʨʠʷʻ ʫʢʦʨʦʯʝʥʥ ʁʽ ʬʽʙʨʠʣʶʚʘʥʥ ʁʚʦʣʦʢʦʥ, 

ʪʦ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʨʦʛʦʚʽʥʥʷ ʚʦʣʦʢʦʥ, ʘ ʧʨʦʢʣʝʡʢʘ ʤʘʩʠ - ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʛʽʜʨʦʬʽʣʴʥʦʩʪʽ ʚʦʣʦʢʦʥ, ʷʢʘ ʫʩʢʣʘʜʥʶʻ ʧʨʦʥʠʢʥʝʥʥʷ ʚʦʜʠ ʚ ʩʪʨʫʢʪʫʨʫ 

ʚʦʣʦʢʥʘ ʽ ʫʧʦʚʽʣʴʥʶʶʪʴ ʧʨʦʮʝʩ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ. ɸ ʦʩʢʽʣʴʢʠ ʦʩʥʦʚʥʦʶ 

ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 ʻ ʜʝʨʝʚʥʘ ʤʘʩʘ ʪʘ ʥʘʧʽʚʮʝʣʶʣʦʟʘ, ʪʦ 
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ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʫ ʾʭ ʚʦʣʦʢʥʘʭ 

ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʽʛʥʽʥʫ, ʷʢʠʡ, ʚʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʥʠʢʥʝʥʥʶ ʚʦʣʦʛʠ 

(ʥʘʙʫʭʘʥʥʶ ʛʝʤʽʮʝʣʶʣʦʟ), ʘ ʪʘʢʦʞ ʥʘʰʘʨʫʚʘʥʥʷʤ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʦʥ ʪʦʥʢʠʭ 

ʬʽʙʨʠʣ [45].  

ɿ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʢʫ 3.1,  ʪʘʢʦʞ ʚʠʜʥʦ, ʱʦ ʥʘ 

ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʰʚʠʜʢʦʛʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ 

ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʣʦʢʦʥ ʧʨʦʪʷʛʦʤ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ (ʜʦ 60 ʭʚʠʣʠʥ). 

ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʧʦʢʘʟʥʠʢʘ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʧʨʦʜʦʚʞ 

ʧʝʨʰʠʭ ʭʚʠʣʠʥ ʟʘʥʫʨʝʥʥʷ ʫʩʽʭ ʚʦʣʦʢʦʥ ʫ ʚʦʜʫ. ʊʘʢ, ʟʘ ʧʝʨʰʽ 5 ʭʚʠʣʠʥ ʟʘʥʫʨʝʥʥʷ 

ʚʦʣʦʢʦʥ ʫ ʚʦʜʫ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ  ʚʽʜ 11 % (ʜʣʷ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3) ʜʦ 16 % (ʜʣʷ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2). ʆʪʨʠʤʘʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʥʠʢʘ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ ʜʣʷ ʚʩʽʭ 

ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʦʧʠʩʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤʠ ʟ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʢʦʨʝʣʷʮʽʾ (R
2
), ʙʣʠʟʴʢʠʤʠ ʜʦ 1 (ʪʘʙʣʠʮʷ ɹ.1). 

 

1 - ʄʉ-5ɹ-2; 2 - ʄʉ-6ɹ-3; 3 - ʄʉ-7ɹ-2; 4 - ʄʉ-8ɺ-3 

ʈʠʩʫʥʦʢ 3.2 ï ʂʽʥʝʪʠʢʘ ʧʨʦʮʝʩʫ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʜʣʷ ʚʪʦʨʠʥʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʥʘ ʜʨʫʛʽʡ ʪʘ ʪʨʝʪʽʡ ʩʪʘʜʽʷʭ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ  

 

ʗʢ ʚʠʜʥʦ ʽʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ ɹ.1 ʢʦʝʬʽʮʽʻʥʪʠ ʦʜʝʨʞʘʥʠʭ ʣʦʛʘʨʠʬʤʽʯʥʠʭ 

ʨʽʚʥʷʥʴ ʜʣʷ ʧʝʨʰʦʾ ʩʪʘʜʽʾ ʰʚʠʜʢʦʛʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ (ʨʠʩʫʥʢʫ 3.1) ʟʨʦʩʪʘʶʪʴ ʜʣʷ 
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ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʪʨʠʤʘʥʦʾ ʨʘʥʽʰʝ 

ʟʘʣʝʞʥʦʩʪʽ (3.1) ʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʣʷ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2, 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʠʱʝ, ʥʽʞ ʫ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʠʭ ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ. 

ʅʘ ʜʨʫʛʽʡ ʩʪʘʜʽʾ ʧʦʚʽʣʴʥʦʛʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ (ʨʠʩʫʥʦʢ 3.2) ʚ ʧʨʦʮʝʩʽ 

ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʚʦʣʦʢʦʥ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ  ʚʦʣʦʢʦʥ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʦʢ ʄʉ-8ɺ-3 (ʥʘ 

7%) ʽ ʄʉ-5ɹ-2 (ʥʘ 8%). ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 60 ʜʦ 7200 ʭʚʠʣʠʥ  

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʷʤʦʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʧʠʩʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤʠ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʢʦʨʝʣʷʮʽʾ, 

ʙʣʠʟʴʢʠʤʠ ʜʦ 1 (ʪʘʙʣʠʮʷ ɹ.1).  

ʅʘ ʪʨʝʪʽʡ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

(ʨʠʩʫʥʦʢ 3.2) ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʠʯʝʥʥʷ ʚʦʣʦʢʦʥ ʚʦʜʦʶ ʽ ʜʦʩʷʛʘʻʪʴʩʷ ʤʝʞʘ 

ʧʦʛʣʠʥʘʥʥʷ ʚʦʜʠ ʚʦʣʦʢʥʠʩʪʠʤ ʥʘʧʽʚʬʘʙʨʠʢʘʪʦʤ, ʪʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʘ 

ʛʽʜʨʘʪʘʮʽʷ ʚʦʣʦʢʦʥ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʘʢʪʠʯʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʜʽʣʷʥʢʘ ʣʽʥʽʡ 

ʟʘʣʝʞʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʘ  ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ  ʜʣʷ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚʽʜ  7200 ʭʚʠʣʠʥ   ʜʦ 11700 ʭʚʠʣʠʥ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʢʦʞʥʦʾ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ 

ʟʨʦʙʣʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʰʚʠʜʢʦʩʪʽ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʢʦʥ (ɡʥ) ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ (ʪʘʙʣʠʮʷ 3.5), ʘ ʩʘʤʝ: ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʩʪʫ ʧʦʢʘʟʥʠʢʘ 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʢʦʥ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ  ʧʝʨʝʙʫʚʘʥʥʷ ʾʭ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ:  

                            
..

.

ʧʦʯʢʽʥʮ

ʧʦʯʢʽʥʮ

ʅ

ʅʅ

tt
n

-

-
=                                                     (3.2) 

ʜʝ: 
ʢʽʥʮʅ  - ʢʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ɺʅʌ, %; 

.ʧʦʯʅ - ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ɺʅʌ ʥʘ ʢʦʞʥʽʡ ʩʪʘʜʽʾ, 

%; 

.ʢʽʥʮt - ʢʽʥʮʝʚʠʡ ʯʘʩ  ʧʝʨʝʙʫʚʘʥʥʷ  ɺʅʌ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʭʚ 

.ʧʦʯt - ʧʦʯʘʪʢʦʚʠʡ ʯʘʩ  ʧʝʨʝʙʫʚʘʥʥʷ  ɺʅʌ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʭʚ 

ʈʦʟʨʘʭʦʚʘʥʽ ʟʘ ʨʽʚʥʷʥʥʷʤ (3.2) ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ (% / ʭʚ) 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ʩʪʘʜʽʡ ʧʨʦʮʝʩʫ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʥʘʚʝʜʝʥʦ 



66 

 6
9 

ʫ ʪʘʙʣʠʮʽ 3.5. 

 

ʊʘʙʣʠʮʷ 3.5 ï ɿʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ (% /ʭʚ) ʚʦʣʦʢʥʠʩʪʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ʩʪʘʜʽʡ ʧʨʦʮʝʩʫ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ 

 ̄

ʟ/ʧ 

ɺʦʣʦʢʥʠʩʪʠʡ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪ 

ʉʪʘʜʽʾ ʧʨʦʮʝʩʫ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ: 

ʰʚʠʜʢʝ 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ 

ʧʦʚʽʣʴʥʝ 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ 

ʩʪʘʜʽʷ 

ʥʘʩʠʯʝʥʥʷ 

1 ʄʉ-5ɹ-2 3,35Ĭ10
-1
 1,15Ĭ10

-3
 6,55Ĭ10

-4
 

2 ʄʉ-6ɹ-3  3,21Ĭ10
-1
 1,13Ĭ10

-3
 6,25Ĭ10

-4
 

3 ʄʉ-7ɹ-2 3,15Ĭ10
-1
 1,10Ĭ10

-3
 6,10Ĭ10

-4
 

4 ʄʉ-8ɺ-3 3,10Ĭ10
-1
 1,05Ĭ10

-3
 5,95Ĭ10

-4
 

 

ɸʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ 3.5, ʧʦʢʘʟʫʻ, ʱʦ ʰʚʠʜʢʽʩʪʴ 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ 

(ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʜʽʻʶ ʰʚʠʜʢʦʛʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ) ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʩʘʤʝ: ʥʘ ʩʪʘʜʽʾ 

ʧʦʚʽʣʴʥʦʛʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ - ʚ 100-300 ʨʘʟʽʚ; ʥʘ ʩʪʘʜʽʾ ʥʘʩʠʯʝʥʥʷ - ʚ 500-700 

ʨʘʟʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ, ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʜʣʷ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-

5ɹ-2 ʧʝʨʝʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽʥʰʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʪʦʨʠʥʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʚ ʨʷʜ ʟʘ ʟʨʦʩʪʘʶʯʦʶ ʟʜʘʪʥʽʩʪʶ (3.1).  

 

3.3 ɺʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʫ ʩʢʣʘʜʽ  

ʤʘʢʨʦʤʦʣʝʢʫʣ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʤʝʪʦʜʘʤʠ 
1
ʅ ʪʘ 

13
ʉ ʗʄʈ ï 

ʩʧʝʢʪʨʦʩʢʦʧʽʾ 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʫ ʙʽʣʴʰʦʩʪʽ ʥʝʚʝʣʠʢʠʭ ʽ ʩʝʨʝʜʥʽʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʚʠʧʫʩʢʘʶʪʴ 

ʪʘʨʦʧʘʢʫʚʘʣʴʥʽ ʚʠʜʠ ʧʘʧʝʨʫ, ʚʽʜʩʫʪʥʽ ʢʦʰʪʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʟʘʤʽʥʠ ʘʙʦ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʫʩʪʘʪʢʦʚʘʥʥʷ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʤʘʢʫʣʘʪʫʨʥʦʾ ʤʘʩʠ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ ʥʝʾ 

ʧʨʦʜʫʢʮʽʾ. ʊʦʤʫ ɸʇʉ ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʢʘʨʪʦʥʥʦ-

ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟ̔ ʤʘʢʫʣʘʪʫʨʠ [156].  
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ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʜʘʥʠʭ ʨʝʘʛʝʥʪʽʚ ʥʘ ʨʠʥʢʫ ʥʝ ʚʨʘʭʦʚʫʻ 

ʚʤʽʩʪ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ, ʪʦʤʫ ʜʣʷ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʨʝʘʛʝʥʪʽʚ ʥʘʤʠ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʤʽʩʪʫ ʜʘʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʫ ʩʤʦʣʘʭ 

ʨʽʟʥʠʭ ʚʠʜʽʚ [157]. ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʫ ʚʟʘʻʤʦʜʽʾ ɸʇʉ ʟ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ 

ʚʪʦʨʠʥʥʦʛʦ ʚʦʣʦʢʥʘ ʫ ʨʦʙʦʪʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜʠ 
1
ʅ ʽ 

13
ʉ ʗʄʈ ʩʧʝʢʪʨʦʩʢʦʧʽʾ. 

ɺʠʙʽʨ ʤʝʪʦʜʽʚ 
1
ʅ ʽ 

13
ʉ ʗʄʈ ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʮʽ ʤʝʪʦʜʠ  

ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʷʢʽʩʥʠʡ ʽ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ɸʇʉ ʟʘ ʾʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [120, 158-159].   

 

ʘ, ʘǋ, b, c, e, eǋ, f, fǋï ʘʪʦʤʠ ʚʫʛʣʝʮʶ ʣʽʥʽʡʥʦʛʦ ʣʘʥʮʶʛʘ ʘʤʬʦʪʝʨʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʽ g, gǋ, hǋï ʘʪʦʤʠ ʚʫʛʣʝʮʶ ʘʟʝʪʠʜʠʥʦʚʦʾ ʛʨʫʧʠ 

ʈʠʩʫʥʦʢ 3.3 ï ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ 

[159]  

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʚʘʞʘʶʯʠ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ɸʇʉ 

(ʨʠʩʫʥʦʢ 3.3), ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʥʝʦʜʥʦʨʽʜʥʠʡ ʨʦʟʧʦʜʽʣ ʝʣʝʢʪʨʦʥʥʦʾ 

ʛʫʩʪʠʥʠ  ʤʽʞ ʬʨʘʛʤʝʥʪʘʤʠ ʤʦʣʝʢʫʣʠ ɸʇʉ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʨʦ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ 

ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ʦʢʨʝʤʠʭ ʬʨʘʛʤʝʥʪʽʚ ʚ ʤʘʢʨʦʤʦʣʝʢʫʣʘʭ ɸʇʉ (ʪʘʙʣʠʮʽ 3.6 ï 3.7).  

ɺ ʧʨʦʮʝʩʽ ʟʥʷʪʪʷ ʩʧʝʢʪʨʽʚ ʗʄʈ 
1
ʅ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ ʩʢʦʨʠʩʪʘʣʠʩʷ  

ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʫ ʧ. 2.2.4, ʘ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ ɺ.1-ɺ.5. ʋ 

ʪʘʙʣʠʮʽ 3.6 ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ʗʄʈ 
1
ʅ ʪʘ ʚʽʜʥʦʩʥʫ ʽʥʪʝʛʨʘʣʴʥʫ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ  ʩʠʛʥʘʣʽʚ ʘʪʦʤʽʚ ʚʦʜʥʶ ʫ ʩʢʣʘʜʽ ɸʇʉ. ʗʢ ʚʠʜʥʦ ʽʟ ʟʘʣʝʞʥʦʩʪʝʡ, 

ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʢʘʭ ɺ.1-ɺ.5. ʽ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ 3.7, ʩʧʝʢʪʨʠ ʗʄʈ 
1
ʅ 

ʜʦʩʣʽʜʞʝʥʠʭ ɸʇʉ ʤʘʶʪʴ ʧʦʤʽʪʥʫ ʚʽʜʤʽʥʥʽʩʪʴ ʟʥʘʯʝʥʴ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ (ŭ) 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʣʽʥʽʡ ʪʘ ʾʭ ʨʦʟʰʠʨʝʥʥʷ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʰʚʠʜʢʦʛʦ 
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ʧʨʦʪʦʥʥʦʛʦ ʦʙʤʽʥʫ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ɸʇʉ ʟ ʣʘʙʽʣʴʥʠʤʠ ʘʪʦʤʘʤʠ 

ʚʦʜʥʶ (- ʆʅ, - Nʅ) ʽ ʨʦʟʯʠʥʥʠʢʦʤ (H2O).  

ɸʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʦʜʝʨʞʘʥʠʭ ʩʧʝʢʪʨʽʚ ʗʄʈ 
1
ʅ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ  

(ʪʘʙʣʠʮʷ 3.6)  ʽ ʙʣʠʟʴʢʠʭ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʘʣʝʞʥʽʩʪʶ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ [160], 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʠʛʥʘʣʠ ʚ ʦʙʣʘʩʪʽ ŭ = 8.23õ8.31 ʤ.ʯ. ʥʘʣʝʞʘʪʴ ʧʨʦʪʦʥʘʤ 

ʘʤʽʥʦʛʨʫʧʠ 
 
d, ʩʠʛʥʘʣ ʚ ʦʙʣʘʩʪʽ ŭ = 4.70õ4.83 ʤ.ʯ. - ʤʝʪʠʥʦʚʠʤ ʧʨʦʪʦʥʘʤ h 

ʘʟʝʪʠʜʠʥʦʚʦʾ ʛʨʫʧʠ N-(3-ʭʣʦʨ-2-ʛʽʜʨʦʢʩʠʧʨʦʧʽʣ) ʧʦʣʽʘʤʽʥʘʤʽʜʫ, ʘ ʩʠʛʥʘʣ ʚ ʦʙʣʘʩʪʽ 

ʟʥʘʯʝʥʴ ŭ = 4.10õ4.28 ʤ.ʯ. ï ʧʨʦʪʦʥʘʤ ʤʝʪʠʣʝʥʦʚʠʭ ʛʨʫʧ  g, gǋ ʘʟʝʪʠʜʠʥʦʚʦʾ ʛʨʫʧʠ 

ɸʇʉ. ʉʠʛʥʘʣʠ ʟ ŭ =3,57õ3,70 ʤ.ʯ. ʥʘʣʝʞʘʪʴ ʧʨʦʪʦʥʘʤ ʤʝʪʠʣʝʥʦʚʠʭ ʛʨʫʧ (f),  ŭ 

=3,18õ3,40 ʤ.ʯ. ʥʘʣʝʞʘʪʴ ʧʨʦʪʦʥʘʤ ʤʝʪʠʣʝʥʦʚʠʭ ʛʨʫʧ (f
/
) cʠʛʥʘʣʠ ʟ ŭ =3,42õ3,56 

ʤ.ʯ. ʥʘʣʝʞʘʪʴ ʧʨʦʪʦʥʘʤ ʤʝʪʠʣʝʥʦʚʠʭ ʛʨʫʧ  ʝ, ʝǋ, ʩʠʛʥʘʣʠ ʟ ŭ = 2,25õ2,30 ʤ.ʯ. - 

ʧʨʦʪʦʥʘʤ ʤʝʪʠʣʝʥʦʚʠʭ ʛʨʫʧ b, ʘ ʩʠʛʥʘʣʠ ʟ ŭ = 1,54õ1,58 ʤ.ʯ. - ʧʨʦʪʦʥʘʤ 

ʤʝʪʠʣʝʥʦʚʠʭ ʛʨʫʧ c. ʗʢ ʚʠʜʥʦ ʽʟ ʩʧʝʢʪʨʽʚ ʗʄʈ 
1
ʅ ʥʘʚʝʜʝʥʠʭ ʨʠʩʫʥʢʘʭ ɺ.1-ɺ.5, 

ʩʠʛʥʘʣ ʤʝʪʠʥʦʚʦʛʦ ʧʨʦʪʦʥʘ h N-(3-ʭʣʦʨ-2-ʛʽʜʨʦʢʩʠʧʨʦʧʽʣ) ʧʦʣʽʘʤʽʥʘʤʽʜʫ 

ʧʨʘʢʪʠʯʥʦ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʩʠʛʥʘʣʦʤ ʤʝʪʠʣʝʥʦʚʠʭ ʧʨʦʪʦʥʽʚ g ʽ gǋ ʘʟʝʪʠʜʠʥʦʚʦʾ 

ʛʨʫʧʠ ɸʇʉ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ 

ʫ ʜʦʩʣʽʜʞʝʥʠʭ ɸʇʉ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʽʚ ʗʄʈ 
1
ʅ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʜʣʷ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ɸʇʉ, ʘ ʜʣʷ ʙʽʣʴʰ 

ʯʽʪʢʦʛʦ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʧʝʨʝʙʽʛʫ ʚʟʘʻʤʦʜʽʡ ʟʘ ʫʯʘʩʪʶ ɸʇʉ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʜʦʚʠ ʤʘʢʨʦʤʦʣʝʢʫʣʠ ɸʇʉ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
13
ʉ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ. ʆʩʢʽʣʴʢʠ 

ʰʢʘʣʘ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʨʽʟʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʘʣʝʞʥʦʩʪʽ, ʷʢ 

ʚʽʜʦʤʦ, ʙʽʣʴʰ ʧʨʦʪʷʞʥʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʜʽʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʴ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ʜʣʷ 

ʧʨʦʪʦʥʽʚ ʷʜʝʨ 
1
ʅ, ʪʦʤʫ ʤʝʪʦʜ 

13
ʉ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʧʝʨʝʢʨʠʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʦʢʨʝʤʠʭ ʛʨʫʧ ʗʄʈ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ  ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʚ ʤʦʣʝʢʫʣʘʭ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ 

ʩʤʦʣ [157].  
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ʊʘʙʣʠʮʷ 3.6 ï ɿʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ (I) ʗʄʈ 
1
ʅ (ʤ.ʯ.) ʪʘ ʚʽʜʥʦʩʥʦʾ ʽʥʪʝʛʨʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (II) (%) ʩʠʛʥʘʣʽʚ 

ʘʪʦʤʽʚ ʚʦʜʥʶ ʫ ʩʢʣʘʜʽ ɸʇʉ 

 

ʅʘʟʚʘ ɸʇʉ 
ɸʪʦʤʠ ʚʦʜʥʶ 

d h g/(g
/
) f

| 
e

 
e

/
 f b c 

ʋʣʴʪʨʘʨʝʟ 200 

I 8,23 4,75 4,28 3,70 3,56 3,56 3,40 2,26 1,54 

II  6,2 30,0 4,8 8,5 11,6 3,4 3,4 16 16,3 

Fennostrength Pɸ 21 

 

I 8,28 4,79 4,26 3,71 3,56 3,53 3,42 2,26 1,55 

II  6,0 33,0 4,7 6,4 10,0 7,0 3,0 13,4 14,4 

Kymene 25X- Cel 
I 8,31 4,79 4,27 3,70 3,56 3,40 3,18 2,25 1,53 

II  5,9 36,4 3,8 5,2 9,6 6,5 2,8 13,9 15,9 

Eka WS 325 

I 8,28 4,83 4,29 3,57 3,42 3,39 3,34 2,27 1,55 

II  5,6 46,2 2,6 8,6 5,6 4,1 3,7 11,2 12,0 

LURESIN KS 

I 8,30 4,83 4,10 3,61 3,52 3,44 3,36 2,30 1,58 

II  4,8 40,8 2,8 8,5 5,8 4,4 4,9 12,1 13,3 



70 

 6
9 

ʉʧʝʢʪʨʠ ʗʄʈ 
13
ʉ ʜʦʩʣʽʜʞʝʥʠʭ ɸʇʉ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ ɻ.1 - ɻ.5.  

ɸʥʘʣʽʟ ʩʧʝʢʪʨʽʚ ʗʄʈ 
13
ʉ  (ʨʠʩʫʥʢʠ ɻ.1 - ɻ.5) ʧʦʢʘʟʫʻ, ʱʦ ʩʠʛʥʘʣʠ ʘʪʦʤʽʚ 

ʚʫʛʣʝʮʶ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʛʦʤʦ- ʽ ʛʝʪʝʨʦʘʪʦʤʥʠʤ ʣʘʥʮʶʛʘʤ ɸʇʉ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ, ʘ ʫ ʚʠʧʘʜʢʫ ʾʭ ʩʧʽʚʧʘʜʘʥʥʷ 

(ʦʜʥʦʪʠʧʥʦʩʪʽ) ʚ ʨʷʜʘʭ ɸʇʉ - ʚʠʨʽʟʥʷʶʪʴʩʷ ʟʘ ʽʥʪʝʛʨʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

(ʪʘʙʣʠʮʷ 3.7). 

ɺʢʘʟʘʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʩʧʝʢʪʨʽʚ (ʨʠʩʫʥʢʠ ɻ.1 - ɻ.5) ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʤʬʦʪʝʨʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ ʟʥʘʯʝʥʥʷʤʠ ʽʥʪʝʛʨʘʣʴʥʠʭ  

ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʩʠʛʥʘʣʽʚ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʥʝʩʢʽʚ ʨʽʟʥʠʭ 

ʬʨʘʛʤʝʥʪʽʚ ʤʘʢʨʦʤʦʣʝʢʫʣ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ.  

ʗʢ ʚʠʜʥʦ ʽʟ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 3.8, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʜʤʽʥʥʦʩʪʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʚʽʜʥʦʩʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʦʢʨʝʤʠʭ ʪʠʧʽʚ ʩʠʛʥʘʣʽʚ ʛʨʫʧ ʚ ʨʷʜʫ ʚʠʙʨʘʥʠʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ɸʇʉ. 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʠʨʦʙʥʠʢʠ ɸʇʉ ʜʣʷ ʩʠʥʪʝʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʩʠʨʦʚʠʥʫ, ʷʢʘ ʟʘ ʨʝʘʢʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ʥʘʣʝʞʠʪʴ ʜʦ ʦʜʥʦʛʦ ʢʣʘʩʫ ʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ, ʘʣʝ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʬʨʘʛʤʝʥʪʥʠʤ ʩʢʣʘʜʦʤ (ʜʦʚʞʠʥʦʶ 

ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʣʘʥʮʶʛʘ, ʩʧʝʮʠʬʽʢʦʶ ʡʦʛʦ ʤʦʜʠʬʽʢʫʚʘʥʥʷ). 

ɯʟ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ (ʪʘʙʣʠʮʷ 3.7) ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʦʞ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ 

ʚʠʷʚʣʝʥʽ ʩʪʨʫʢʪʫʨʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʯʝʨʝʟ ʩʪʝʨʠʯʥʠʡ  

ʬʘʢʪʦʨ ʥʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʘʟʝʪʠʜʠʥʦʚʠʭ ʮʠʢʣʽʚ ʽ ʥʘ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʚ ʨʦʟʜʽʣʽ 4.   

ʊʦʤʫ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʢʨʝʤʽ ʛʨʫʧʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ɸʇʉ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ ʚ ʥʠʭ ʘʟʝʪʠʜʠʥʦʚʠʭ  ʛʨʫʧ ʚʽʜ 

ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʦʛʦ, ʚ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʫ ʤʝʪʦʜʠʢʫ. ʉʫʪʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʧʝʢʪʨʠ ʗʄʈ 
13
ʉ ʜʦʩʣʽʜʞʝʥʠʭ 

ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʨʦʟʜʽʣʷʣʠʩʷ ʥʘ ʽʥʪʝʨʚʘʣʠ ʽʥʪʝʛʨʫʚʘʥʥʷ ʟʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʷʜʨʘʤ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʫ ʩʢʣʘʜʽ ʦʜʥʦʪʠʧʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʬʨʘʛʤʝʥʪʽʚ 

ʤʦʣʝʢʫʣ ɸʇʉ. ʆʙʯʠʩʣʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ 

ʤʦʞʣʠʚʦʛʦ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʧʨʦʛʨʘʤʦʶ SpecManager ACD Labs [148].   



 

 7
1 

ʊʘʙʣʠʮʷ 3.7 ï ɿʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ (I) ʗʄʈ 
13
ʉ (ʤ.ʯ.) ʪʘ ʚʽʜʥʦʩʥʦʾ ʽʥʪʝʛʨʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (II) (%) ʩʠʛʥʘʣʽʚ 

ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʫ ʩʢʣʘʜʽ ʜʦʩʣʽʜʞʝʥʠʭ ɸʇʉ 

 

ʅʘʟʚʘ ɸʇʉ 
ɸʪʦʤʠ ʚʫʛʣʝʮʶ 

a' a b c e e' f f' g h i 

ʋʣʴʪʨʘʨʝʟ 200 

I 180,59 179,86 38,09 27,40 36,41 36,25 62,35 60,76 75,60 61,70 48.88 

II  3,8 11,7 18,1 18,9 10,2 9,8 6,7 6,9 17,5 9,6 7,0 

Fennostrength Pɸ 

21 

 

I 180,39 179,88 38,07 27,39 36,41 36,25 62,35 60,75 75,60 61,69 50,28 

II  1,9 9,6 19,2 18,1 8,0 7,7 6,9 6,9 17,3 11,5 6,9 

Kymene 25X- Cel 
I 180,56 179,89 38,07 27,39 36,42 36,25 62,35 60,75 75,60 61,69 49,35 

II  3,3 8,4 7,1 21,3 7,5 7,1 5,8 5,0 14,2 10,0 2,9 

Eka WS 325 
I 180,57 179,85 38,06 27,40 36,88 36,23 62,29 60,70 75,60 61,69 49,29 

II  3,0 33,0 11,8 19,8 1,4 0,9 6,1 6,6 3,3 5,6 4,7 

LURESIN KS 
I 180,82 176,94 - 26,38 - - 64,17 62,79 75,60 - - 

II  1,8 7,5 - 1,25 - - 60,6 6,2 12,5 - - 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ 

ʤʦʞʣʠʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʦʩʢʦʧʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʪʦʤʽʚ 

ʚʫʛʣʝʮʶ (ʽʥʪʝʛʨʘʣʴʥʠʭ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʣʽʥʽʡ ʪʘ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ) ʷʢ 

ʢʘʨʙʦʢʩʠʣʴʥʠʭ (ʘ') ʽ ʢʘʨʙʦʥʽʣʴʥʠʭ (ʘ) ʛʨʫʧ, ʪʘʢ ʽ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʘʟʝʪʠʜʠʥʦʚʠʭ 

ʛʨʫʧ (g, gË). ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ 

ʤʦʞʣʠʚʦʛʦ ʽʥʪʝʛʨʘʣʴʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʣʽʥʽʡ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ (g, 

gË) ʧʨʠʡʤʘʣʠʩʷ ʟʘ 1.  

ɯʥʪʝʛʨʘʣʴʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʪʦʤʽʚ  ʢʘʨʙʦʢʩʠʣʴʥʠʭ (ʘ') ʽ ʢʘʨʙʦʥʽʣʴʥʠʭ (ʘ) ʛʨʫʧ 

ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ 

ʤʦʞʣʠʚʦʛʦ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.8.  

 

ʊʘʙʣʠʮʷ 3.8 ï ɯʥʪʝʛʨʘʣʴʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʣʽʥʽʡ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʫ ʩʧʝʢʪʨʘʭ 

ʗʄʈ 
13
ʉ  ̔ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ  

ɸʤʬʦʪʝʨʥʽ ʧʦʣʽʤʝʨʥʽ 

ʩʤʦʣʠ 

ɯʥʪʝʛʨʘʣʴʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʣʽʥʽʡ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ (aË+ 

a) ʫ ʩʧʝʢʪʨʘʭ ʗʄʈ 
13
ʉ 

ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ 

ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʢʘʨʙʦʢʩʠʣʴʥʠʤʠ ʽ 

ʢʘʨʙʦʥʽʣʴʥʠʤʠ 

ʛʨʫʧʘʤʠ g/(aË+ a), % 

Kymene 25X - Cel 1.89 53 

Fennostrength Pɸ21 1.22 81 

ʋʣʴʪʨʘʨʝʟ 200 1.31 76 

Eka WS 325 2.50 40 

Luresin KS 14.73 7 

 

ʗʢ ʚʠʜʥʦ ʽʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 3.8, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʢʮʽʾ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ (ʪʝʤʧʝʨʘʪʫʨʠ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʽ ʩʪʝʭʽʦʤʝʪʨʽʷ ʨʝʘʛʝʥʪʽʚ) ʪʘ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʭʽʜʥʠʭ ʨʝʘʛʝʥʪʽʚ, ʟʘʣʫʯʝʥʥʷ ʬʨʘʛʤʝʥʪʽʚ 

ʧʦʣʽʤʝʨʥʠʭ ʣʘʥʮʶʛʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʘʟʝʪʠʜʠʥʦʚʠʭ ʮʠʢʣʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ  (ʪʘʙʣʠʮʷ 3.9), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʨʝʘʣʽʟʘʮʽʶ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ ʚ ʧʨʦʮʝʩʽ ʚʟʘʻʤʦʜʽʾ ʚʦʣʦʢʦʥ ʮʝʣʶʣʦʟʠ ʟʘ ʫʯʘʩʪʽ ʣʘʥʮʶʛʽʚ ɸʇʉ ʟ ʨʽʟʥʠʤ 

ʩʪʫʧʝʥʝʤ ʾʭ ʬʨʘʛʤʝʥʪʥʦʾ ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʪʦʙʪʦ  ʩʧʨʦʤʦʞʥʦʩʪʽ ʫʪʚʦʨʶʚʘʪʠ 
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ʷʢ ʢʦʚʘʣʝʥʪʥʽ (ʧʨʦʮʝʩ ʝʪʝʨʠʬʽʢʘʮʽʾ), ʪʘʢ ʽ ʤʽʞʤʦʣʝʢʫʣʷʨʥʽ  ʪʘ ʤʽʞʬʨʘʛʤʝʥʪʥʽ 

ʟʚôʷʟʢʠ ʟʘ ʫʯʘʩʪʶ ʤʦʣʝʢʫʣ ʚʦʜʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʤʝʪʦʜʦʤ ʗʄʈ 
13
ʉ ʩʧʝʢʪʨʦʩʢʦʧʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʠʛʥʘʣʠ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʛʦʤʦ- ʽ 

ʛʝʪʝʨʦʘʪʦʤʥʠʤ ʣʘʥʮʶʛʘʤ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʷʤʠ ʚ ʩʧʝʢʪʨʘʭ 

ʗʄʈ 
13
ʉ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʫ 

ʜʦʩʣʽʜʞʝʥʠʭ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣʘʭ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʚʤʽʩʪʦʤ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ 

ʘʤʬʦʪʝʨʥʽ ʧʦʣʽʤʝʨʥʽ ʩʤʦʣʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: Luresin KS - 

Eka WS 325 - Kymene 25X-Cel - ʋʣʴʪʨʘʨʝʟ 200 - Fennostrength Pɸ 21, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʘʧʝʨʦʪʚʦʨʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʽʟ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʦʥ.  

 

3.4 ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʧʨʠ ʚʟʘʻʤʦʜʽʾ  ʟ 

ʤʝʪʠʣʦʣʴʥʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʤʝʪʦʜʦʤ 
13
ʉ ʗʄʈ  ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ 

 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʽ ʦʧʠʩʫ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʟʘʻʤʦʜʽʶ ʘʤʬʦʪʝʨʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʽʟ ʮʝʣʶʣʦʟʦʶ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ ʚ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʙʣʠʟʴʢʽ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʥʘʣʝʞʥʽʩʪʶ ʜʦ ʮʝʣʶʣʦʟʠ ʨʝʯʦʚʠʥʠ. ɼʦ ʪʘʢʠʭ 

ʨʝʯʦʚʠʥʠ ʥʘʣʝʞʘʪʴ:  ʛʣʶʢʦʟʘ, ʮʫʢʨʦʟʘ, ʢʨʦʭʤʘʣʴ ʪʘ ʝʪʠʣʝʥʛʣʽʢʦʣʴ, ʷʢʽ ʥʝ 

ʨʦʟʯʠʥʷʶʪʴʩʷ ʫ ʚʦʜʽ. ɺʢʘʟʘʥʽ ʨʝʯʦʚʠʥʠ, ʷʢ ʽ ʮʝʣʶʣʦʟʘ, ʤʘʶʪʴ ʛʽʜʨʦʢʩʠʣʴʥʽ ʛʨʫʧʠ 

ʪʦʤʫ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʤʦʜʝʣʴʥʽ ʨʝʯʦʚʠʥʠ ʘʙʦ ʷʢ ʨʝʯʦʚʠʥʠ, ʱʦ ʽʤʽʪʫʶʪʴ 

ʮʝʣʶʣʦʟʫ ʚ ʧʨʦʮʝʩʽ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ɸʇʉ 

ʤʦʜʝʣʴʥʽ ʨʝʯʦʚʠʥʠ ʚʚʦʜʠʣʠ ʜʦ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ɸʇʉ, ʱʦ ʩʧʨʦʱʫʻ ʾʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʜʦʟʚʦʣʷʻ ʽʤʽʪʫʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ɸʇʉ ʟ ʮʝʣʶʣʦʟʦʶ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʋʣʴʪʨʘʨʝʟ 200 ʫ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ 

ʮʝʡ ʨʝʘʛʝʥʪ ʩʝʨʝʜ ʽʥʰʠʭ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ, ʷʢ ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʢʨʘʱʝ ʽʥʰʠʭ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʽʟ ʤʘʢʫʣʘʪʫʨʠ.  
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ʄʝʪʦʜʠʢʫ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ  ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʯʠʥʽʚ  ʤʦʜʝʣʴʥʠʭ  

ʜʚʦʢʦʤʧʦʥʝʥʪʥʠʭ ʩʠʩʪʝʤ, ʦʧʠʩʘʥʦ ʫ ʧ. 2.2.5, ʘ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ 

ʩʧʝʢʪʨʠ ʗʄʈ 
13
ʉ,  ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ ɼ.1-ɼ.6.  

ɯʟ ʘʥʘʣʽʟʫ ʦʜʝʨʞʘʥʠʭ ʩʧʝʢʪʨʽʚ ʗʄʈ 
13
ʉ ʚʠʜʥʦ, ʱʦ ʧʦʣʦʞʝʥʥʷ ʣʽʥʽʡ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʧʦʣʫʢ (ʛʣʶʢʦʟʘ ʽ 

ʮʫʢʨʦʟʘ), ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʾʭ ʧʦʣʦʞʝʥʥʷʤ ʚ ʩʠʩʪʝʤʘʭ ʛʣʶʢʦʟʘ - ʋʣʴʪʨʘʨʝʟ 200 ʽ 

ʮʫʢʨʦʟʘ - ʋʣʴʪʨʘʨʝʟ 200, ʟʘʟʥʘʶʪʴ ʧʦʤʽʪʥʠʭ ʟʤʽʥ (ʪʘʙʣʠʮʷ 3.9-3.11).  

 

ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ 3.4 ï ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʨʦʟʯʠʥʫ ʛʣʶʢʦʟʠ 

 

ʗʢ ʚʠʜʥʦ ʽʟ ʜʘʥʠʭ ʪʘʙʣʠʮ̔ 3.9, ʨʽʟʥʠʮʷ ʤʽʞ ʭʽʤʽʯʥʠʤʠ ʟʩʫʚʘʤʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʪʘ ʾʭ ʩʫʤʽʰʝʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʟʥʘʯʝʥʴ  3- 3,56 

ʤ.ʯ. ʜʣʷ ʛʣʶʢʦʟʠ ʽ 1,5-2,0 ʤ.ʯ. ʜʣʷ ʮʫʢʨʦʟʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʝʨʝʞʝʥʥʷ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʘʣʝʞʥʦʩʪʽ ʽ ʚʢʘʟʫʻ, ʱʦ ʭʽʤʽʯʥʠʭ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʩʠʩʪʝʤʠ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʊʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ ʟʘʟʥʘʯʝʥʠʭ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤʘʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʤʦʣʝʢʫʣ ʚʦʜʠ ʚ ʦʪʦʯʝʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ 

ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʩʽʪʢʠ ʥʦʚʠʭ ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʟʤʽʥʠ ʧʦʣʦʞʝʥʥʷ ʩʠʛʥʘʣʽʚ (ʪʘʙʣʠʮʷ 3.9).  
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ɺ ʩʧʝʢʪʨʘʭ ʗʄʈ 
13
ʉ ʛʣʶʢʦʟʠ ʫ ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ (ʨʠʩʫʥʦʢ 3.4) ʟʥʘʯʝʥʥʷ 

ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʘʢʪʠʚʥʠʭ ʚ ʫʪʚʦʨʝʥʥʽ 

ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʚʦʜʥʝʚʠʭ  ʜʣʷ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʩʪʘʥʦʚʠʪʴ  95,25 ʤ.ʯ.; 91,44 ʤ.ʯ. ʽ 

75,21 ʤ.ʯ., ʘ ʚ ʩʠʩʪʝʤʽ ʛʣʶʢʦʟʘ - ʋʣʴʪʨʘʨʝʟ 200 - ʅ20 (ʨʠʩʫʥʦʢ 3.5) ï ʟʥʘʯʝʥʥʷ 

ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʫ ʮʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧʘʭ ʟʤʽʥʶʻʪʴʩʷ ʜʦ      

98,8 ʤ.ʯ.; 94,48 ʤ.ʯ. ʽ 78,76 ʤ.ʯ., ʚʽʜʧʦʚʽʜʥʦ. 

 

ʊʘʙʣʠʮʷ 3.9 ï ɿʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ʤ.ʯ. ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ, ʩʠʛʥʘʣʽʚ 

ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʫ ʩʢʣʘʜʽ ɸʇʉ 

ʄʦʜʝʣʴʥʘ ʩʠʩʪʝʤʘ 

ɻʣʶʢʦʟʘ - 

ʅ20 

ʋʣʴʪʨʘʨʝʟ 200 - 

 ʅ20 

ʛʣʶʢʦʟʘ -ʋʣʴʪʨʘʨʝʟ 

200 - ʅ20 

ʛʣʢʁʦʟʘ -ʋʣʴʪʨʘʨʝʟ 

200- ʅ20  

ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ 

- 27,40 27,33 27,06 

- 36,21 36,15 35,90 

- 36,38 36,32 36,06 

- 38,08 38,01 37,54 

- - - 38,01 

- 48,84 48,73 48,46 

- - - 49,22 

- - - 56,84 

- - - 57,07 

59,96 59,26 - 59,31 

60,12 60,76 60,62 60,71 

68,96 61,75 61,63 61,68 

70,71 62,35 62,21 62,28 

70,87 66,41 63,52 64,01 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.9 

 

ʊʘʢʽ ʞ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʽ ʚ ʩʠʩʪʝʤʽ ʮʫʢʨʦʟʘ - ʋʣʴʪʨʘʨʝʟ 200 - ʅ20 

(ʪʘʙʣʠʮʷ 3.9, ʨʠʩʫʥʦʢ ɼ.1). ɼʣʷ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʨʦʟʯʠʥʽ 

ʮʫʢʨʦʟʠ ʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ŭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʘʢʪʠʚʥʠʭ ʚ ʫʪʚʦʨʝʥʥʽ 

ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ ʜʣʷ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʩʪʘʥʦʚʣʷʪʴ                    

104,71 ʤ.ʯ.,; 93,20 ʤ.ʯ. ʽ 82,24 ʤ.ʯ., ʘ ʜʣʷ ʩʠʩʪʝʤʠ ʮʫʢʨʦʟʘ - ʋʣʴʪʨʘʨʝʟ 200 - ʅ20 

ʚʽʜʧʦʚʽʜʥʦ, 106,58 ʤ.ʯ.; 95,07 ʤ.ʯ. ʽ 84,36 ʤ.ʯ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʥʦʚʠʭ ʣʽʥʽʡ ʚ ʩʧʝʢʪʨʘʭ ʗʄʈ 
13
ʉ ʨʦʟʯʠʥʽʚ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ ʟ 

ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 (ʨʠʩʫʥʢʠ ɼ.1-ɼ.4) ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʤʽʥʥʽʩʪʴ ʘʪʦʤʥʦ-

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʢʣʘʜʫ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ. ɺʝʣʠʯʠʥʘ ʟʤʽʥ ʟʥʘʯʝʥʴ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ  

ʄʦʜʝʣʴʥʘ ʩʠʩʪʝʤʘ 

ɻʣʶʢʦʟʘ - 

ʅ20 

ʋʣʴʪʨʘʨʝʟ 200 - 

 ʅ20 

ʛʣʶʢʦʟʘ -ʋʣʴʪʨʘʨʝʟ 

200 - ʅ20 

ʛʣʶʢʦʟʘ -ʋʣʴʪʨʘʨʝʟ 

200- ʅ20  

ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ 

73,56 68,03 63,67 65,01 

- 68,70 72,53 71,68 

- 71,40 74,27 73,71 

- 73,25 74,44 74,91 

- 74,06 75,74 75,25 

75,21 75,60 77,12 76,63 

- - 78,72 78,46 

- - 78,76 79,08 

91,44  94,98 94,07 

- - - 95,60 

95,25 - 98,80 98,61 

- - - 100,45 

- - - 106,16 

- 179,85 179,40 179,84 

- 180,58 180,20 180,57 
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ʚʢʘʟʫʻ ʥʘ ʧʝʨʝʨʦʟʧʦʜʽʣ ʝʣʝʢʪʨʦʥʥʦʾ ʛʫʩʪʠʥʠ ʫ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʣʘʥʮʶʛʘʭ, ʱʦ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʯʘʩʽ 

ʗʄʈ-ʨʝʣʘʢʩʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ. 

ʉʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʨʝʣʘʢʩʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʰʠʨʠʥʠ ʨʝʟʦʥʘʥʩʥʠʭ 

ʩʠʛʥʘʣʽʚ, ʽ ʟʤʝʥʰʝʥʥʷ  ʘʤʧʣʽʪʫʜʠ ʩʠʛʥʘʣʽʚ ʟʘ ʧʨʠʙʣʠʟʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʭʘʨʘʢʪʝʨʥʠʭ ʣʽʥʽʡ.  

 
ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ 3.5 - ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʩʠʩʪʝʤʠ ʛʣʶʢʦʟʘ ïʋʣʴʪʨʘʨʝʟ 200-ʅ20 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʟʥʘʢʦʶ ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʚʟʘʻʤʦʜʽʡ ʟʘ ʫʯʘʩʪʶ ʷʢ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ɸʇʉ ʪʘ ʤʦʣʝʢʫʣ ʤʦʜʝʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʪʘʢ ʽ ʚʦʜʠ, ʻ ʩʠʩʪʝʤʠ 

ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʤʽʥʦʶ ʟʥʘʯʝʥʴ ʭʽʤʽʯʥʠʭ 

ʟʩʫʚʽʚ ʪʘ ʘʤʧʣʽʪʫʜ ʩʠʛʥʘʣʽʚ, ʷʢ ʙʫʣʦ ʥʘʚʝʜʝʥʦ ʚʠʱʝ ʚ ʩʠʩʪʝʤʘʭ ʛʣʶʢʦʟʠ ʪʘ 

ʮʫʢʨʦʟʠ.  
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ʊʘʙʣʠʮʷ 3.10 - ɿʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ, ʤ.ʯ. ʩʠʛʥʘʣʽʚ 

ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʫ ʩʢʣʘʜʽ ɸʇʉ 

ʄʦʜʝʣʴʥʘ ʩʠʩʪʝʤʘ  

ʮʫʢʨʦʟʘ-

ʅ20 

ʋʣʴʪʨʘʨʝʟ 200 

- ʅ20 

ʮʫʢʨʦʟʘ-

ʋʣʴʪʨʘʨʝʟ 200-

ʅ20 

ʮʫʢʨʦʟʘ-ʋʣʴʪʨʘʨʝʟ 200-ʅ20 

ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ 

- 27,40 27,52 27,06 

- 36,21 36,33 35,90 

- 36,38 36,41 36,06 

- 38,08 38,18 37,74 

- 48,84 49,05 48,54 

- - - 50,10 

- - - 56,84 

- - - 58,90 

- - - 60,36 

61,34 59,26 61,82 61,37 

62,51 60,76 63,27 62,82 

63,56 61,75 64,42 65,01 

70,37 62,35 72,72 71,68 

73,44 66,41 74,12 73,71 

73,79 68,03 75,32 74,92 

75,17 68,70 75,68 75,25 

77,56 71,40 77,06 76,63 

82,24 73,25 79,47 78,46 

93,20 74,06 84,36 83,94 

104,71 75,60 95,07 94,07 

- - 106,58 95,60 

- - - 94,66 

- - - 96,81 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʷ 3.10  

 

ɼʣʷ ʩʠʛʥʘʣʽʚ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʭʽʤʽʯʥʦʛʦ ʟʩʫʚʫ 95,25 ʤ.ʯ. 

ʨʦʟʯʠʥʫ ʛʣʶʢʦʟʠ (ʟʘ ʧʦʩʪʽʡʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡʥʠʭ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʣʘʜʫ) ʘʤʧʣʽʪʫʜʘ ʩʠʛʥʘʣʫ ʩʪʘʥʦʚʠʣʘ 0,91 ʫ.ʦ., ʜʣʷ ʩʠʛʥʘʣʽʚ ʟ ŭ 

=91,44 ʤ.ʯ. ʪʘ  ŭ =75,21 ʤ.ʯ. ʘʤʧʣʽʪʫʜʘ ʩʢʣʘʣʘ 0,61 ʫ.ʦ ʪʘ 1,2 ʫ.ʦ., ʚʽʜʧʦʚʽʜʥʦ. ɺ ʪʦʡ 

ʯʘʩ, ʫ ʩʠʩʪʝʤʽ ʛʣʶʢʦʟʘ-ʋʣʴʪʨʘʨʝʟ 200 ʜʣʷ ʩʠʛʥʘʣʽʚ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʟʽ ʟʥʘʯʝʥʥʷʤ 

ʭʽʤʽʯʥʦʛʦ ʟʩʫʚʫ ŭ =98,8 ʤ.ʯ. ʪʘ 94,48 ʤ.ʯ. ʩʠʛʥʘʣʽʚ ʘʤʧʣʽʪʫʜʘ ʩʪʘʥʦʚʠʣʘ  0,82 ʫ.ʦ. 

ʪʘ 0,55 ʫ.ʦ., ʚʽʜʧʦʚʽʜʥʦ, ʘ ʜʣʷ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʟ ʭʽʤʽʯʥʠʤ ʟʩʫʚʦʤ ŭ =78,76 ʤ.ʯ. - 

0,98 ʫ.ʦ. ʗʢ ʚʠʜʥʦ ʽʟ ʩʧʝʢʪʨʽʚ 
13
ʉ ʗʄʈ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ ʧʽʩʣʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ (ʨʠʩʫʥʢʘʭ ɼ.6 - ɼ.8), ʚʠʜʘʣʝʥʥʷ ʚʦʜʠ ʽʟ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʩʫʚʫ ʭʽʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ ʫ ʙʽʢ ʫʪʚʦʨʝʥʥʷ ʢʦʚʘʣʝʥʪʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʢʦʤʧʦʥʝʥʪʽʚ ʜʘʥʠʭ ʩʠʩʪʝʤʠ. ʊʘʢ ʥʘʧʨʠʢʣʘʜ, ʟʤʽʥʠ 

ʧʦʣʦʞʝʥʥʷ ʣʽʥʽʾ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʚ ʦʙʣʘʩʪʷʭ 180,57 ʤ.ʯ. ʽ 179,84 ʤ.ʯ. ʜʣʷ ʩʫʤʽʰʽ 

ʛʣʶʢʦʟʘ - ʋʣʴʪʨʘʨʝʟ 200 - ʅ20) (ʨʠʩʫʥʦʢ  ɼ.6), 182,20 ʤ.ʯ. ʽ 179,97 ʤ.ʯ. ʜʣʷ ʩʫʤʽʰʽ 

ʮʫʢʨʦʟʘ - ʋʣʴʪʨʘʨʝʟ 200 - ʅ20) (ʨʠʩʫʥʦʢ ɼ.7), 182,28 ʤ.ʯ. ʽ 177,50 ʤ.ʯ. ʜʣʷ ʩʫʤʽʰʽ 

ʢʨʦʭʤʘʣʴ - ʋʣʴʪʨʘʨʝʟ 200 - ʅ20 (ʨʠʩʫʥʦʢ ɼ.8) ʚʢʘʟʫʻ ʥʘ ʫʪʚʦʨʝʥʥʷ ʩʪʝʨʠʯʥʠʭ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ ʣʘʥʮʶʛʘʤʠ ʤʦʣʝʢʫʣ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʤʦʜʝʣʴʥʠʭ 

ʩʠʩʪʝʤ. ʇʦʷʚʘ ʥʦʚʠʭ ʣʽʥʽʡ ʥʘ ʩʧʝʢʪʨʘʭ ʗʄʈ 
13
ʉ ʜʣʷ ʩʫʤʽʰʽ ʛʣʶʢʦʟʘ - ʋʣʴʪʨʘʨʝʟ 

200 - ʅ20 ʚ ʦʙʣʘʩʪʷʭ 49,22 ʤ.ʯ., 56,84 ʤ.ʯ., 57,07 ʤ.ʯ., 95,60 ʤ.ʯ., 98,61 ʤ.ʯ., 100,45 

ʤ.ʯ., 106,16 ʤ.ʯ. (ʨʠʩʫʥʦʢ 3.5), ʜʣʷ ʩʫʤʽʰʽ ʮʫʢʨʦʟʘ - ʋʣʴʪʨʘʨʝʟ 200 - ʅ20 ʚ 

ʄʦʜʝʣʴʥʘ ʩʠʩʪʝʤʘ  

ʮʫʢʨʦʟʘ-

ʅ20 

ʋʣʴʪʨʘʨʝʟ 200 

- ʅ20 

ʮʫʢʨʦʟʘ-

ʋʣʴʪʨʘʨʝʟ 200-

ʅ20 

ʮʫʢʨʦʟʘ-ʋʣʴʪʨʘʨʝʟ 200-ʅ20 

ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ 

- - - 100,45 

- - - 106,16 

- - - 179,46 

- 179,85 179,88 179,97 

- 180,58 179,81 180,20 
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ʦʙʣʘʩʪʷʭ 50,10 ʤ.ʯ., 56,84 ʤ.ʯ., 58,90 ʤ.ʯ., 60,37 ʤ.ʯ., 94,66 ʤ.ʯ., 96,81 ʤ.ʯ., 100,45 

ʤ.ʯ., ʽ ʜʣʷ ʩʫʤʽʰʽ ʢʨʦʭʤʘʣʴ - ʋʣʴʪʨʘʨʝʟ 200 ʚ ʦʙʣʘʩʪʷʭ 101,78 ʤ.ʯ., 49,48 ʤ.ʯ., 

48,03 ʤ.ʯ., 47,08 ʤ.ʯ. ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʟʘʻʤʦʜʽʶ ʪʘ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʢʦʚʘʣʝʥʪʥʠʭ 

ʟʚ'ʷʟʢʽʚ ʝʩʪʝʨʥʦʛʦ ʪʠʧʫ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʋʣʴʪʨʘʨʝʟ 200 ʽ 

ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ  ʮʝʣʶʣʦʟʥʠʭ ʚʦʣʦʢʦʥ.  

 

ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ 3.6 ï ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʩʠʩʪʝʤʠ ʛʣʶʢʦʟʘ ïʋʣʴʪʨʘʨʝʟ 200 (ʧʽʩʣʷ 

ʪʝʨʤʦʦʙʨʦʙʢʠ) 

 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʧʘʧʝʨʫ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʇʉ ʚ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʤʦʜʝʣʴʥʦʛʦ ʨʦʟʯʠʥʫ ʘʤʬʦʪʝʨʥʘ ʩʤʦʣʘ-ʝʪʠʣʝʥʛʣʽʢʦʣʴ (ʨʠʩʫʥʦʢ 3.7).  

ʅʘ ʨʠʩʫʥʢʫ 3.7 ʥʘʚʝʜʝʥʦ ʩʧʝʢʪʨ ʗʄʈ 
13
ʉ ʤʦʜʝʣʴʥʦʾ ʩʠʩʪʝʤʠ ʣʽʦʬʽʣʴʥʦ-

ʚʠʩʫʰʝʥʘ ʘʤʬʦʪʝʨʥʘ ʩʤʦʣʘ ï ʝʪʠʣʝʥʛʣʽʢʦʣʴ.  

ɺʠʙʽʨ ʝʪʠʣʝʥʛʣʽʢʦʣʶ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʮʝʡ ʩʧʠʨʪ ʤʘʻ ʪʝʤʧʝʨʘʪʫʨʫ 

ʢʠʧʽʥʥʷ 197 
0
ʉ ʽ ʜʚʽ ʛʽʜʨʦʢʩʠʣʴʥʽ ʛʨʫʧʠ, ʷʢʽ ʤʦʞʫʪʴ ʽʤʽʪʫʚʘʪʠ ʛʽʜʨʦʢʩʠʣʴʥʽ ʛʨʫʧʠ 

ʮʝʣʶʣʦʟʠ. ʆʩʢʽʣʴʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʝʪʠʣʝʥʛʣʽʢʦʣʶ ʟʥʘʯʥʦ ʚʠʱʘ, ʥʽʞ 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʚʦʜʠ, ʪʦ ʚ ʧʨʦʮʝʩʽ ʥʘʛʨʽʚʘʥʥʷ ʤʦʜʝʣʴʥʦʛʦ ʨʦʟʯʠʥʫ 
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ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʝʪʠʣʝʥʛʣʽʢʦʣʶ ʽ ʤʦʣʝʢʫʣ ɸʇʉ, ʱʦ ʩʧʨʠʷʻ ʾʭ 

ʚʟʘʻʤʦʜʽʾ. 

 

ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ 3.7 ï ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʩʠʩʪʝʤʠ ʣʽʦʬʽʣʴʥʦ-ʚʠʩʫʰʝʥʘ ʘʤʬʦʪʝʨʥʘ ʩʤʦʣʘ 

ʋʣʴʪʨʘʨʝʟ 200 ï ʝʪʠʣʝʥʛʣʽʢʦʣʴ 

 

ɯʟ ʜʘʥʠʭ ʨʠʩʫʥʢʘ 3.7  ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʣʠʰʝ ʟʘ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʜʝʛʽʜʨʘʪʘʮʽʾ ʩʠʩʪʝʤʠ ʚ ʤʦʜʝʣʴʥʽʡ ʤʘʪʨʠʮʽ ʽʥʪʝʥʩʠʬʽʢʫʶʪʴʩʷ ʧʨʦʮʝʩʠ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʪʘ ʝʪʝʨʠʬʽʢʘʮʽʾ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʟʰʠʚʢʫ (ʤʽʞʬʨʘʛʤʝʥʪʥʫ, 

ʤʽʞʤʦʣʝʢʫʣʷʨʥʫ, ʤʽʞʣʘʥʮʶʛʦʚʫ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʘʩʰʪʘʙʥʦʛʦ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʛʥʘʣʫ ʘʪʦʤʫ ʚʫʛʣʝʮʶ ʚ 

ʦʙʣʘʩʪʽ 75,60 ʤ.ʯ. (ʘʪʦʤ ʚʫʛʣʝʮʶ ʘʟʝʪʠʜʠʥʦʚʦʛʦ ʮʠʢʣʫ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ 

ʩʤʦʣ) ʚ ʩʧʝʢʪʨʘʭ ʗʄʈ 
13
ʉ ʨʦʟʯʠʥʽʚ ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʪʘ ʧʦʷʚʘ ʩʠʛʥʘʣʽʚ ʟ ŭ 59,31 ʤ.ʯ., 

35,30 ʤ.ʯ. ʽ 69,03 ʤ.ʯ. ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ. ʅʘʷʚʥʽʩʪʴ ʩʠʛʥʘʣʽʚ ʫ ʟʘʟʥʘʯʝʥʠʭ 

ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʫ, ʚʝʣʠʯʠʥʠ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ŭ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʦʟʢʨʠʪʪʷ 

ʘʟʝʪʠʜʠʥʦʚʦʛʦ ʮʠʢʣʫ ʽ ʧʨʦʭʦʜʞʝʥʥʷ ʨʝʘʢʮʽʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʟʘ ʫʯʘʩʪʽ ʤʦʣʝʢʫʣ ɸʇʉ 

ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʮʝʣʶʣʦʟʥʠʭ ʚʦʣʦʢʦʥ.  

ɯʟ ʜʘʥʠʭ ʨʠʩʫʥʢʘ 3.7 ʪʘʢʦʞ ʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʯʠʩʣʘ 

ʣ̔ ʥʽʡ ʟʘ ʥʘʣʝʞʥʽʩʪʶ ʜʦ ʢʘʨʙʦʢʩʠʣʴʥʠʭ ʛʨʫʧ, ʷʢʽ ʤʘʶʪʴ ʭʽʤʽʯʥʽ ʟʩʫʚʠ, ʚʽʜʧʦʚʽʜʥʦ: 
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176,32 ʤ.ʯ., 175,74 ʤ.ʯ., 175,50 ʤ.ʯ. ʽ 175,25 ʤ.ʯ., ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʝʨʠʯʥʦ ʥʝʝʢʚʽʚʘʣʝʥʪʥʠʭ ʝʩʪʝʨʥʠʭ ʬʨʘʛʤʝʥʪʽʚ  ʣʘʥʮʶʛʽʚ ʤʦʣʝʢʫʣ. 

 

ʈʠʩʫʥʦʢ 3.8 ï ʄʝʭʘʥʽʟʤ ʚʟʘʻʤʦʜʽʾ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʟ 

ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʮʝʣʶʣʦʟʠ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥ ɹ ʚ ʩʢʣʘʜʥʠʭ ʟʘ ʧʨʠʨʦʜʦʶ ʩʠʩʪʝʤʘʭ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʩʠʩʪʝʤʘ 

ʮʝʣʶʣʦʟʘ ï ɸʇʉ, ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ ʫ ʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʚʟʘʻʤʦʜʽʾ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʟ ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʮʝʣʶʣʦʟʥʠʭ 

ʚʦʣʦʢʦʥ. ʇʨʦʚʝʜʝʥʽ ʚ ʨʘʤʢʘʭ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʩʣʽʜʞʝʥʥʷ  ʤʦʜʝʣʴʥʠʭ 

ʩʠʩʪʝʤ,  ʜʦʧʦʚʥʶʶʪʴ ʽʩʥʫʶʯʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʝʭʘʥʽʟʤ ʧʨʦʭʦʜʞʝʥʥʷ ʨʝʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʽʟ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷʤ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ 

ʩʤʦʣ. ʉʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʟ ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ 

ʮʝʣʶʣʦʟʦʶ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.8.  ʎʝ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ 

ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʚ ʩʠʩʪʝʤʽ ʘʤʬʦʪʝʨʥʘ ʧʦʣʽʤʝʨʥʘ ʩʤʦʣʘ - 

ʮʝʣʶʣʦʟʘ ʫʪʚʦʨʶʶʪʴʩʷ ʤʽʞʤʦʣʝʢʫʣʷʨʥʽ ʪʘ ʤʽʞʬʨʘʛʤʝʥʪʥʽ ʚʦʜʥʝʚʽ ʟʚôʷʟʢʠ, ʘ ʧʽʩʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʘʤʬʦʪʝʨʥʘ ʧʦʣʽʤʝʨʥʘ ʩʤʦʣʘ ï ʮʝʣʶʣʦʟʘ ʟʦʚʩʽʤ ʤʘʣʦʛʦ 
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ʚʤʽʩʪʫ ʚʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʢʦʚʘʣʝʥʪʥʠʭ ʟʚôʷʟʢʽʚ ʝʩʪʝʨʥʦʛʦ ʪʠʧʫ ʤʽʞ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʢʦʤʧʦʥʝʥʪʽʚ ʷʢ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʽ ʩʠʩʪʝʤ 

ʘʤʬʦʪʝʨʥʘ ʧʦʣʽʤʝʨʥʘ ʩʤʦʣʘ - ʮʝʣʶʣʦʟʘ.  

ʊʘʢʦʞ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʧʦʚʥʝ ʚʠʜʘʣʝʥʥʷ ʚʦʜʠ ʫ 

ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʟʘ ʫʯʘʩʪʶ ɸʇʉ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʮʝʩʫ ʧʦʣʽʤʝʨʠʟʘʮʽʾ 

ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʪʘ ʝʪʝʨʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʩʤʦʣʠ ʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʮʝʣʶʣʦʟʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʟʦʢʨʝʤʘ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʇʉ. 

 

3.5. ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ 

3.5.1 ʌʽʟʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ  

 

ɼʦʩʷʛʥʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʤʝʭʘʥʽʢʠ, ʘ ʪʘʢʦʞ ʥʘʢʦʧʠʯʝʥʽ ʟʥʘʥʥʷ ʚ ʦʙʣʘʩʪʽ 

ʪʝʭʥʦʣʦʛʽʾ ʧʘʧʝʨʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [79], ʪʝʦʨʽʾ ʬʽʣʴʪʨʘʮʽʾ [83] ʜʦʟʚʦʣʷʶʪʴ ʧʦ-

ʥʦʚʦʤʫ ʧʽʜʽʡʪʠ ʜʦ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʽ ʣʠʩʪʦʫʪʚʦʨʝʥʥʷ ʥʘ 

ʩʽʪʮʽ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ [32, 41] ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʚʦʣʦʢʥʠʩʪʘ ʤʘʩʘ ʥʘʚʽʪʴ ʟʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 0,1 - 0,2 % ʤʘʻ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʩʠʩʪʝʤʫ. ʗʢʱʦ ʚʠʭʦʜʠʪʠ ʟ 

ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʦʣʦʢʥʠʩʪʘ ʤʘʩʘ ʥʘʜʭʦʜʠʪʴ ʥʘ ʩʽʪʢʫ ʚ ʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʩʪʘʥʽ 

[47], ʪʦ ʧʨʦʮʝʩ ʟʥʝʚʦʜʥʝʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʮʝʩ ʟʤʽʮʥʝʥʥʷ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʜʽʡʩʥʝʥʠʡ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʾʾ ʮʽʣʽʩʥʦʩʪʽ. 

ʇʦʜʽʙʥʘ ʧʦʩʪʘʥʦʚʢʘ ʧʠʪʘʥʥʷ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʚʠʜʘʣʷʻʪʴʩʷ ʥʘ ʢʦʞʥʦʤʫ 

ʽʟ ʟʥʝʚʦʜʥʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚ ʨʘʤʢʘʭ ʪʝʦʨʽʾ ʧʨʦʮʝʩʽʚ ʚʽʜʣʠʚʘʥʥʷ ʽ ʟʥʝʚʦʜʥʝʥʥʷ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ [130] ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ 

ʟʥʝʚʦʜʥʝʥʥʷ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʟʥʝʚʦʜʥʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɺ ʦʩʥʦʚʫ 

ʤʝʭʘʥʽʟʤʫ ʫʪʚʦʨʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʢʣʘʜʝʥʘ ʛʽʧʦʪʝʟʘ ʧʨʦ 

ʦʙʤʝʞʝʥʠʡ ʦʙôʻʤ ʜʣʷ ʚʽʣʴʥʦʛʦ ʦʙʝʨʪʘʣʴʥʦʛʦ ʧʝʨʝʩʫʚʘʥʥʷ ʚʦʣʦʢʦʥ ʚ ʩʫʩʧʝʥʟʽʷʭ ʟ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ, ʷʢʘ ʟʘʟʚʠʯʘʡ ʚʠʱʝ ʢʨʠʪʠʯʥʦʾ [26]. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʥʝ ʚʦʣʦʢʥʦ 



84 

 7
1 

ʢʦʥʪʘʢʪʫʻ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʩʫʩʽʜʥʽʭ ʚʦʣʦʢʦʥ. ʂʽʣʴʢʽʩʪʴ ʢʦʥʪʘʢʪʽʚ ʜʣʷ ʢʦʞʥʦʛʦ 

ʚʦʣʦʢʥʘ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ, ʪʠʤ ʩʘʤʠʤ, 

ʟʤʝʥʰʫʶʯʠ ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ.  

ɺʽʜʦʤʦ [106], ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʤʦʞʝ ʩʧʨʠʷʪʠ ʚʟʘʻʤʦʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ ʦʜʠʥ ʟ ʦʜʥʠʤ ʟʘʚʜʷʢʠ ʟʥʠʞʝʥʥʶ ɝ-ʧʦʪʝʥʮʽʘʣʫ, ʘʙʦ 

ʥʝʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʤʽʩʪʢʦʚʠʭ ʟʚôʷʟʢʽʚ, ʘʙʦ ʜʽʶʪʴ ʟʘ ʜʚʦʤʘ ʤʝʭʘʥʽʟʤʘʤʠ ʦʜʥʦʯʘʩʥʦ. ʎʝ ʷʚʠʱʝ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʣʠʢʘʥʦ ʥʝʡʪʨʘʣʽʟʘʮʽʻʶ ʥʝʛʘʪʠʚʥʦʛʦ ɝ-ʧʦʪʝʥʮʽʘʣʫ ʮʝʣʶʣʦʟʥʠʭ ʚʦʣʦʢʦʥ, 

ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʧʨʦʪʠʣʝʞʥʦ ʟʘʨʷʜʞʝʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʧʦʣʫʢ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ. ʈʫʭ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʧʦʚ'ʷʟʘʥʦ ʟ ʜʝʬʦʨʤʘʮʽʻʶ 

ʚʦʣʦʢʦʥ, ʦʩʢʽʣʴʢʠ ʚʽʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ, ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʚʦʣʦʢʦʥ ʚ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ. ɺʦʣʦʢʥʘ ʩʪʘʶʪʴ ʥʘʩʪʽʣʴʢʠ ʧʦʚ'ʷʟʘʥʠʤʠ ʤʽʞ ʩʦʙʦʶ, ʱʦ 

ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠ ʦʜʠʥ ʦʜʥʦʤʫ ʟʦʚʥʽʰʥʻ ʧʨʠʢʣʘʜʝʥʘ ʟʫʩʠʣʣʷ, ʫʪʚʦʨʶʶʯʠ ʪʠʤ 

ʩʘʤʠʤ ʧʨʦʩʪʦʨʦʚʫ ʚʦʣʦʢʥʠʩʪʫ ˇʨʘʪʯʘʩʪʫ ʩʪʨʫʢʪʫʨʫ.  

ʌʽʟʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʥʘ I ï ʡ ʩʪʘʜʽʾ 

ʟʥʝʚʦʜʥʝʥʥʷ ʥʘ ʩʽʪʮʽ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥ (ʨʠʩʫʥʦʢ 3.9) ʟ ʤʝʭʘʥʽʟʤʦʤ ʚʟʘʻʤʦʜʽʾ 

ʮʝʣʶʣʦʟʥʠʭ ʚʦʣʦʢʦʥ ʽ ʤʦʣʝʢʫʣ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 

3.10. 

                                                            

       h0   

                                                   

                                         

 

C0 ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʥʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʟʥʝʚʦʜʥʝʥʥʷ; 

h0 ï  ʚʠʩʦʪʘ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʥʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʟʥʝʚʦʜʥʝʥʥʷ; 

1 ï ʟʥʝʚʦʜʥʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ. 

ʈʠʩʫʥʦʢ 3.9 ï ʉʭʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʥʝʚʦʜʥʝʥʥʷ ʥʘ I ï ʡ ʩʪʘʜʽʾ ʟʥʝʚʦʜʥʝʥʥʷ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʩʽʪʢʦʚʦʛʦ ʩʪʦʣʫ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚʦʣʦʢʥʠʩʪʘ ʩʪʨʫʢʪʫʨʘ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʥʫʪʨʽʰʥʽʤ 

ʥʘʧʨʫʞʝʥʥʷʤ ʚʦʣʦʢʦʥ ʽ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʤʝʭʘʥʽʯʥʦʛʦ 

1 

C0 
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ʧʝʨʝʧʣʝʪʝʥʥʷ. ʄʝʭʘʥʽʯʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʚʦʣʦʢʥʘʤʠ ʽ ʘʤʬʦʪʝʨʥʠʤʠ ʧʦʣʽʤʝʨʥʠʤʠ 

ʩʤʦʣʘʤʠ  ʩʪʘʻ ʚʠʟʥʘʯʘʣʴʥʦʶ ʚ ʫʪʚʦʨʝʥʥʽ ʩʪʨʫʢʪʫʨʠ. ɯʩʥʫʶʯʠʡ ʤʝʭʘʥʽʟʤ 

ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ ʚʝʜʝ ʜʦ ʫʪʚʦʨʝʥʥʷ ʰʘʨʫʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʽ 

ʚʦʣʦʢʥʘ ʚ ʣʠʩʪʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʧʘʨʘʣʝʣʴʥʦ ʧʦʚʝʨʭʥʽ ʽ ʥʝ 

ʧʝʨʝʧʣʽʪʘʶʪʴʩʷ ʟ ʚʦʣʦʢʥʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʽʥʰʽʡ ʧʣʦʱʠʥʽ [99]. ɺʩʝ ʮʝ 

ʧʦʷʩʥʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʫʪʦʯʥʝʥʥʷ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʧʦʚʝʜʽʥʢʠ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʧʽʜ ʯʘʩ ʾʾ ʟʥʝʚʦʜʥʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʇʉ.  

 

C0 ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ; h0 ï ʚʠʩʦʪʘ ʰʘʨʫ ʚʦʣʦʢʦʥ, ʱʦ ʦʩʽʣʠ  

1 ï ʚʦʣʦʢʥʦ;  2 - ʚʦʜʘ 

ʘ) ʩʫʩʧʝʥʟʽʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʜʦ ʚʚʝʜʝʥʥʷ ɸʇʉ; ʙ) ʚʦʣʦʢʥʠʩʪʘ ʩʫʩʧʝʥʟʽʷ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ɸʇʉ; ʚ)  ʬʦʨʤʫʚʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʛʦ ʰʘʨʫ   

ʈʠʩʫʥʦʢ 3.16 ï ʄʝʭʘʥʽʟʤ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʥʘ I-ʡ ʩʪʘʜʽʾ ʟʥʝʚʦʜʥʝʥʥʷ 

 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ 80 ʛ/ʜʤ
3 
ʥʘ I-ʡ ʩʪʘʜʽʾ ʟʥʝʚʦʜʥʝʥʥʷ ʥʘ ʩʽʪʢʦʚʦʤʫ ʩʪʦʣʽ 

ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ [162]. 
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3.5.2 ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ  

 

ʈʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʝʥʥʷ ʤʘʩʠ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʽ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʯʘʩʽ, ʷʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʻ ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ 

ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʩʧʦʩʦʙʫ ʬʦʨʤʫʚʘʥʥʷ ʥʝ ʽʩʥʫʻ ʧʨʠʥʮʠʧʦʚʦʾ ʨʽʟʥʠʮʽ ʚ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽʡ ʽ ʢʦʣʦʾʜʥʦ-ʭʽʤʽʯʥʽʡ ʩʫʪʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʫʪʚʦʨʝʥʥʽ 

ʬʣʦʢʫʣ ʽ, ʦʪʞʝ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʥʦʤʽʨʥʽʩʪʴ  ʨʦʟʧʦʜʽʣʝʥʥʷ ʚʦʣʦʢʥʘ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʜʣʷ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʥʘ I - ʡ ʩʪʘʜʽʾ ʧʨʦʮʝʩ ʟʥʝʚʦʜʥʝʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ 

[130, 162]:  

                 (3.3) 

ʜʝ:  ï ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʟʘ ʦʙôʻʤʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʘʨʫ ʚʦʣʦʢʦʥ, Ki ï 

ʜʝʷʢʘ ʧʦʩʪʽʡʥʘ,  ï ʯʘʩ ʟʥʝʚʦʜʥʝʥʥʷ ʥʘ ʦʜʥʦʤʫ ʟʥʝʚʦʜʥʶʚʘʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ ʥʘ 

II-ʾ ʩʪʘʜʽʾ, - ʢʽʣʴʢʽʩʪʴ ʟʥʝʚʦʜʥʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʈʦʟʚôʷʟʘʥʥʷ ʨʽʚʥʷʥʥʷ (3.3) ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʤʝʞʽ ʜʦʧʫʩʪʠʤʦʾ ʦʙʣʘʩʪʽ, ʪʦʤʫ 

ʧʨʠʡʤʘʻʤʦ = , ʽ=1,2. ʋ ʨʦʙʦʪʽ ʧʨʠʡʥʷʪʘ ʩʭʝʤʘ ʦʙʤʝʞʝʥʦʛʦ ʧʝʨʝʙʦʨʫ, ʟʘ 

ʷʢʦʾ ʥʘ ʽ-ʤʫ ʢʨʦʮʽ ʧʨʠʡʤʘʻʤʦ =1 ʽ ʨʦʟʨʘʭʦʚʫʻʤʦ  ʽʟ ʥʝʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ 

(3.3) ʤʝʪʦʜʦʤ ʭʦʨʜ. ʇʦʪʽʤ ʟʥʦʚʫ ʨʦʟʨʘʭʦʚʫʻʤʦ ʥʦʚʝ ʟʥʘʯʝʥʥʷ v,l  ʧʽʩʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʥʘ 1 ʢʽʣʴʢʽʩʪʴ ʟʥʝʚʦʜʥʶʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʩʪʘʜʽʾ 

ʟʥʝʚʦʜʥʝʥʥʷ ʟ ʥʦʤʝʨʦʤ li.  

ʇʨʠ ʮʴʦʤʫ ʧʨʠʡʤʘʻʤʦ, ʱʦ ʷʢʱʦ   max{ v,l}, l i, ʪʦ ʬʦʨʤʫʻʤʦ ʽ- ʩʪʘʜʽʶ, 

ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʟʙʽʣʴʰʫʻʤʦ ʯʠʩʣʦ ʟʥʝʚʦʜʥʶʶʯʠʭ ʧʨʠʩʪʨʦʾʚ  ʥʘ q- ʽʡ ʩʪʘʜʽʾ ʥʘ 1, 

ʜʝ q = argmax {v,l}, l i.  

ɼʣʷ ʜʝʷʢʦʛʦ ʟʥʘʯʝʥʥʷ ɔ ʤʦʞʣʠʚʽ ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ: 

ʘ) ,  , ,   

ʙ) ,  ,  

ɺ ʢʦʞʥʦʤʫ ʽʟ ʮʠʭ ʚʘʨʽʘʥʪʽʚ ʧʦʪʨʽʙʥʦ ʩʚʦʷ ʧʨʦʮʝʜʫʨʘ ʟʥʘʭʦʜʞʝʥʥʷ ʨʽʰʝʥʥʷ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ɔ0 ï ʢʦʨʽʥʴ ʘʣʛʝʙʨʘʾʯʥʦʛʦ ʨʽʚʥʷʥʥʷ:  



87 

 7
1 

 

ʚʽʜʥʦʩʥʦ ʥʝʚʽʜʦʤʦʾ ʟʤʽʥʥʦʾ ʭ.  

ʊʝʧʝʨ ʽʟ ʥʝʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ (3.4) ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʦʚʽ ʟʥʘʯʝʥʥʷ ʦʙôʻʤʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʦʣʦʢʦʥ ʥʘ ʩʪʘʜʽʷʭ ʟʥʝʚʦʜʥʝʥʥʷ. ʎʠʤ ʢʨʦʢʦʤ ʟʘʢʽʥʯʫʻʪʴʩʷ ʦʜʥʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ʇʽʩʣʷ ʜʝʷʢʠʭ ʪʘʢʠʭ  ʽʥʪʝʨʧʨʝʪʘʮʽʡ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ  ʙʫʜʝ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʟʘʜʘʥʦʾ ʦʙôʻʤʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʣʦʢʦʥ  ʥʘ ʜʦʧʫʩʪʠʤʫ ʚʝʣʠʯʠʥʫ 

Ů. ʂʦʨʽʥʴ ɔ0 ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ [I, ɔ] ʽ  ʟʘ ɔ0  1 ʟʘʜʘʯʘ ʚʠʨʽʰʝʥʥʷ ʥʝ ʤʘʻ. 

ʅʝʭʘʡ  ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥʶ  . ʈʦʟʨʘʭʦʚʫʻʤʦ ʥʦʚʽ ʟʥʘʯʝʥʥʷ 

ʪʠʩʢʫ ʥʘ ʩʪʘʜʽʷʭ ʟʘ ʬʦʨʤʫʣʦʶ: . ɼʘʣʽ ʤʝʪʦʜʦʤ ʦʙʤʝʞʝʥʦʛʦ ʧʝʨʝʙʦʨʫ, 

ʘʣʝ ʚʞʝ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʪʘʜʽʡ, ʟʙʽʣʴʰʫʻʤʦ ʢʽʣʴʢʽʩʪʴ ʟʥʝʚʦʜʥʶʚʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʧʨʠʡʜʝʤʦ ʜʦ ʚʘʨʽʘʥʪʫ ʘ.  

ɿʙʽʞʥʽʩʪʴ ʨʝʢʫʨʝʥʪʥʦʾ ʧʨʦʮʝʜʫʨʠ, ʨʦʟʛʣʷʥʫʪʦʾ ʫ ʚʘʨʽʘʥʪʽ (ʘ) ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʥʘʩʪʫʧʥʠʭ ʧʦʩʪʫʣʘʪʘʭ. ʌʫʥʢʮʽʷ  F  ʤʦʥʦʪʦʥʥʘ ʽ ʜʣʷ ʥʝʾ ʩʧʨʘʚʝʜʣʠʚʦ   F(x)> F(y) ʟʘ 

x<y, Vx, y  (0,1).  ʆʙôʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ, ʱʦ ʚʽʜʭʦʜʠʪʴ ʟʽ ʩʪʘʜʽʾ, ʙʽʣʴʰʝ ʪʽʻʾ, ʱʦ 

ʧʦʩʪʫʧʘʻ, ʪʦʙʪʦ , i=1,n. ɿʽ ʟʤʝʥʰʝʥʥʷʤ ʪʠʩʢʫ, ʦʙôʻʤʥʘ  ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʚʦʣʦʢʦʥ, ʱʦ ʚʽʜʭʦʜʠʪʴ ʥʘ ʩʪʘʜʽʾ ʪʘʢʦʞ ʩʧʘʜʘʻ. ʈʽʚʥʷʥʥʷ (3.3) ʽ (3.4) ʩʧʨʘʚʝʜʣʠʚʽ 

ʜʣʷ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʰʘʨʫ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ.  

ɺ ʪʘʙʣʠʮʽ 3.11 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ  

ʧʘʧʝʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200. 

ʊʘʙʣʠʮʷ 3.11 ï ʈʦʟʨʘʭʫʥʦʢ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ 

G, ɸʇʉ, ʢʛ/ʪ Ű, ʩ m,̔ ʰʪ W, ʤ
3
/(ʤ

2
Ĭʩ)   

0 96,9 10 20,63 60,22 

0,5 95,8 8 22,41 60,89 

1,0 94,9 8 24,56 61,20 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.11 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ 

ʤʘʩʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʝʚʦʜʥʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ  ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ 80 ʛ/ʜʤ
3
 ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ  ʰʚʠʜʢʦʩʪʽ 

ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ [162].  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ɺʠʚʯʝʥʦ ʚʧʣʠʚ ʚʠʜʫ ʚʦʣʦʢʦʥ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʥʘ ʧʨʦʮʝʩ ʾʭ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʦʣʦʢʥʠʩʪʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʟʘ ʟʨʦʩʪʘʶʯʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-8ɺ-3 ð 

ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-7ɹ-2ð ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-6ɹ-3 ð ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ 

ʄʉ-5ɹ-2. 

2. ʇʦʢʘʟʘʥʦ, ʱʦ ʩʠʛʥʘʣʠ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʛʦʤʦ- ʽ 

ʛʝʪʝʨʦʘʪʦʤʥʠʤ ʣʘʥʮʶʛʘʤ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ, ʭʘʨʘʢʪʝʨʠʟʫʪʁʴʩʷ 

G, ɸʇʉ, ʢʛ/ʪ Ű, ʩ mʽ, ʰʪ W, ʤ
3
/(ʤ

2
Ĭʩ)   

1,5 93,8 7 25,12 61,45 

2,0 91,7 7 25,34 63,62 

2,5 87,6 7 26,54 66,60 

3,0 82,9 6 27,51 70,37 

3,5 77,8 6 28,31 74,91 

4,0 72,6 5 29,67 80,29 

4,5 69,8 5 30,22 83,2 

5,0 68,5 4 31,31 84,1 

5,5 67,4 4 33,22 85,0 

6,0 64,3 4 35,54 86,2 
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ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʭʽʤʽʯʥʠʭ ʟʩʫʚʽʚ ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʷʤʠ ʚ ʩʧʝʢʪʨʘʭ 

ʗʄʈ 
13
ʉ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʫ ʢʦʞʥʽʡ 

ʘʤʬʦʪʝʨʥʽʡ ʧʦʣʽʤʝʨʥʽʡ ʩʤʦʣʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʝʥʥʶ ʩʪʫʧʝʥʷ 

ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ ʇʈʄ ʪʘ ʟʤʝʥʰʝʥʥ ̫ʢʘʣʘʤʫʪʥʦʩʪʽ ʧʽʜʩʪʽʢʦʚʾ ʚʦʜʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ 

ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʘʤʬʦʪʝʨʥʽ ʧʦʣʽʤʝʨʥʽ ʩʤʦʣʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʪʘʢʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ: Luresin KS ï Eka WS 325 ï Kymene 25X-Cel ï ʋʣʴʪʨʘʨʝʟ 200 ï 

Fennostrength Pɸ21. 

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʯʘʩ ʟʥʝʚʦʜʥʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʚ ʩʠʩʪʝʤʽ 

ɸʇʉ ï ʚʦʣʦʢʥʘ ʤʘʢʫʣʘʪʫʨʠ ʫʪʚʦʨʶʶʪʴʩʷ ʤʽʞʤʦʣʝʢʫʣʷʨʥʽ ʪʘ ʤʽʞʬʨʘʛʤʝʥʪʥʽ 

ʚʦʜʥʝʚʽ ʟʚôʷʟʢʠ, ʘ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʢʨʠʪʠʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʢʦʚʘʣʝʥʪʥʠʭ ʟʚôʷʟʢʽʚ ʝʪʝʨʥʦʛʦ ʪʠʧʫ ʤʽʞ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʢʦʤʧʦʥʝʥʪʽʚ ʷʢ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʽ ʩʠʩʪʝʤ 

ʘʤʬʦʪʝʨʥʘ ʧʦʣʽʤʝʨʥʘ ʩʤʦʣʘ - ʮʝʣʶʣʦʟʘ.   

4. ɺʟʘʻʤʦʜʽ ̫ʚ ʩʠʩʪʝʤʘʭ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ï ʮʝʣʶʣʦʟʘ ʧʦʢʘʟʘʣʦ, 

ʱʦ ʧʦʚʥʝ ʚʠʜʘʣʝʥʥʷ ʚʦʜʠ ʫ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʮʝʩʫ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʪʘ ʝʪʝʨʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ 

ʩʤʦʣʠ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʦʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʽʟ 

ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʢʥʘ ʫ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜʘʭ. 
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ʈʆɿɼɯʃ 4 

 

ɺʀɿʅɸʏɽʅʅʗ ɺʇʃʀɺʋ ɸʄʌʆʊɽʈʅʀʍ ʇʆʃɯʄɽʈʅʀʍ ʉʄʆʃ ʅɸ 

ʇʈʆʎɽʉʀ ɺʀɻʆʊʆɺʃɽʅʅʗ ʇɸʇɽʈʋ ɯ ʂɸʈʊʆʅʋ ʊɸ ɰʍ ʌɯɿʀʂʆ-

ʄɽʍɸʅɯʏʅɯ ʇʆʂɸɿʅʀʂʀ  

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ - ʤʘʢʫʣʘʪʫʨʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ ʤʘʻ ʚʘʞʣʠʚʝ ʝʢʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʪʚʝʨʜʠʭ 

ʚʽʜʭʦʜʽʚ, ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʪʘ ʽʥʰʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʆʜʥʘʢ 

ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʦʙʤʝʞʫʻʪʴʩʷ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ.   

ʇʽʜʧʨʠʻʤʩʪʚʘ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʧʘʧʽʨ 

ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʽ ʢʘʨʪʦʥ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʛʨʫʧʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʽ ʦʙʩʷʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʷʢ 

ʦʩʥʦʚʥʦʛʦ  ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ. ʇʨʠ ʮʴʦʤʫ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʪʦʢʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʽ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ 

ʢʘʨʪʦʥʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʤʘʢʫʣʘʪʫʨʘ ʛʨʫʧʠ ɹ (ʚʽʜʭʦʜʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ) ʽ ʥʝʟʥʘʯʥʠʡ ʦʙʩʷʛ ʤʘʢʫʣʘʪʫʨʠ 

ʤʘʨʢʠ ʄʉ-8ɺ-3 (ʛʘʟʝʪʠ, ʱʦ ʙʫʣʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ) [129]. ʆʩʢʽʣʴʢʠ ʚʦʣʦʢʥʠʩʪʘ 

ʩʫʩʧʝʥʟʽʷ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 ʤʽʩʪʠʪʴ, ʢʨʽʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʜʨʽʙʥʦʚʦʣʦʢʥʠʩʪʦʾ ʬʨʘʢʮʽʾ ʜʝʨʝʚʥʦʾ ʤʘʩʠ, ʪʘʢʦʞ ʜʦʙʘʚʢʠ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(ʥʘʧʦʚʥʶʚʘʯʽ, ʟʤʽʮʥʶʶʯʠ ʜʦʙʘʚʢʠ), ʪʦ, ʪʠʤ ʩʘʤʠʤ, ʧʦʛʽʨʰʫʻ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ 

ʥʘ ʩʽʪʮʽ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ. 

ʊʦʤʫ ʚ ʋʢʨʘʾʥʽ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɭʚʨʦʧʦʶ, ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ 

ʚʠʩʦʢʘ, ʘ ʤʘʢʫʣʘʪʫʨʘ, ʚʥʘʩʣʽʜʦʢ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʠʟʴʢʦʶ ʷʢʽʩʪʶ. ʊʦʤʫ ʟʘʚʜʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʚʦʣʦʢʥʘ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ. ʈʘʟʦʤ ʟ ʪʠʤ, ʷʢ ʥʝ 

ʦʜʥʦʢʨʘʪʥʦ ʚʽʜʤʽʯʘʣʦʩʷ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʥʘ ʰʣʷʭʫ 

ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʠʱʝʚʢʘʟʘʥʠʭ ʤʘʨʦʢ, ʩʪʦʾʪʴ 



91 

 7
1 

ʧʨʦʙʣʝʤʘ ʧʦʛʽʨʰʝʥʥʷ ʧʘʧʝʨʦʪʚʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʪʦʨʠʥʥʠʭ ʚʦʣʦʢʦʥ 

ʤʘʢʫʣʘʪʫʨʠ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟ ʦʨʦʛʦʚʽʥʥʷʤ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʦʥ, ʚʪʨʘʪʦʶ ʾʭ 

ʝʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʾʭ ʢʨʠʭʢʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ ʩʫʰʽʥʥʷ ʚ 

ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʊʦʤʫ ʧʨʘʛʥʝʥʥʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʩʪʫʧʝʥʷ ʭʽʤʽʟʘʮʽʾ ʦʩʥʦʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʘʧʝʨʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʧʦʩʪʽʡʥʦ ʜʽʶʯʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʌʫʥʢʮʽʦʥʘʣʴʥʦ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʭʽʤʽʯʥʠʤʠ ʜʦʧʦʤʽʞʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʜʦ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʻ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ ʩʠʥʪʝʪʠʯʥʽ ʧʨʦʜʫʢʪʠ - ɸʇʉ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʫʤʽʩʥʽʩʪʶ ʟ ʧʦʚʝʨʭʥʝʶ ʚʦʣʦʢʦʥ ʟʘ ʨʘʭʫʥʦʢ ʝʥʝʨʛʽʾ ʽ ʯʠʩʣʘ 

ʫʪʚʦʨʝʥʠʭ ʟʚ'ʷʟʢʽʚ.  

ʊʦʤʫ ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ɸʇʉ ʥʘ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘʢʠʭ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʚʠʜʽʚ 

ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴʩʷ ʽʟ ʤʘʢʫʣʘʪʫʨʠ, ʷʢ ʧʘʧʽʨ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, 

ʢʘʨʪʦʥ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ, ʘ ʪʘʢʦʞ ʧʘʧʽʨ ʦʙʛʦʨʪʢʦʚʠʡ. 

 

4.1 ɺʧʣʠʚ ʚʠʪʨʘʪ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʥʘ ʧʨʦʮʝʩ ʟʥʝʚʦʜʥʝʥʥʷ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʽʟ ʤʘʢʫʣʘʪʫʨʠ 

 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʧʦʨʷʜ ʟ 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʠ ʽ ʩʠʨʦʚʠʥʠ ʻ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ. ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ ʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʽʚ ʟʥʝʚʦʜʥʝʥʥʷ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ ʧʽʜ 

ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʦʪʥʘ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦʛʦ 

ʚʠʩʦʢʦʛʦ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʍʽʤʽʯʥʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ, ʚʩʝ ʰʠʨʰʝ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ çʷʢ ʧʨʠʩʢʦʨʶʚʘʯʽ ʟʥʝʚʦʜʥʝʥʥʷè ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ ʚ ʧʨʦʮʝʩʽ 

ʬʦʨʤʫʚʘʥʥʷ, ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʦʜʥʦʯʘʩʥʦ ʻ ʩʠʣʴʥʠʤʠ ʬʣʦʢʫʣʷʥʪʘʤʠ. ʆʩʴ ʯʦʤʫ 

ʚʘʞʣʠʚʠʤ ʻ  ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʫʤʦʚ ʚʚʝʜʝʥʥʷ ʾʭ ʚ ʤʘʩʫ, ʱʦʙ ʯʘʩ ʘʢʪʠʚʥʦʾ 

ʬʣʦʢʫʣʷʮʽʾ ʚʦʣʦʢʦʥ ʥʘ ʩʽʪʢʫ ʬʦʨʤʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʥʝ ʚʠʧʝʨʝʜʞʘʣʦ ʩʪʘʜʽʶ 
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ʣʠʩʪʦʫʪʚʦʨʝʥʥʷ. ɼʦʩʷʛʪʠ ʪʘʢʠʭ ʫʤʦʚ ʤʦʞʥʘ ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʜʦʟʠ 

ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ, ʫʤʦʚ ʾʭ ʚʚʝʜʝʥʥʷ ʽ ʪʦʯʦʢ ʾʭ ʜʦʟʫʚʘʥʥʷ ʚ 

ʤʘʢʫʣʘʪʫʨʥʫ ʤʘʩʫ. ʇʦʢʨʘʱʝʥʥʷ ʟʥʝʚʦʜʥʝʥʥʷ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʙʽʣʴʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʤʘʰʠʥʠ, ʧʦʢʨʘʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ, 

ʟʥʠʟʠʪʠ ʚʠʪʘʪʠ ʧʘʨʘ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ [163]. ʊʦʤʫ ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʚʠʪʨʘʪ ɸʇʉ ʥʘ ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʟʘ 

ʩʪʫʧʝʥʷ ʤʣʠʚʘ 45 
0
ʐʈ, 50 

0
ʐʈ ̔ 55 

0
ʐʈ ʽ ʪʝʤʧʝʨʘʪʫʨʠ 10Ñ1 

0
ʉ, 20Ñ1 

0
ʉ, 30Ñ1 

0
ʉ.    

ʘ)                                                   ʙ) 

   

ʚ) 

1 - ʋʣʴʪʨʘʨʝʟ 200;  2 - Fennostrength Pɸ21; 3 -  Kymene 25X-Cel; 4 - Eka WS 

325; 5 - Luresin KS   

ʈʠʩʫʥʦʢ 4.1 - ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 10
0 
ʉ ʽ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 

45 
0
ʐʈ (ʘ), 50 

0
ʐʈ (ʙ) ʽ 55 

0
ʐʈ (ʚ) 
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ʆʩʢʽʣʴʢʠ ʜʦʜʘʪʢʦʚʝ ʨʦʟʤʝʣʶʚʘʥʥʷ ʚʦʣʦʢʦʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʢʫʣʘʪʫʨʥʦʾ ʤʘʩʠ, ʘ ʩʘʤʝ: ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʜʨʽʙʥʠʭ ʚʦʣʦʢʦʥ, ʷʢʽ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʟʥʝʚʦʜʥʝʥʥʶ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, ʪʦ ʚʚʝʜʝʥʥʷ ɸʇʉ ʥʘʚʽʪʴ 1 ʢʛ/ʪ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʥʘ 12-20% ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʠʜʫ ɸʇʉ ʟʘ ʩʪʫʧʝʥ ̫ʤʣʠʚʘ 45 
0
ʐʈ, ʽ ʥʘ 2-31 % ʟʘ ʩʪʫʧʝʥ ̫ʤʣʠʚʘ 55 

0
ʐʈ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 10 
0
ʉ.   

 

ʘ)                                                                                 ʙ) 

 

ʚ) 

1 - ʋʣʴʪʨʘʨʝʟ 200;  2 - Fennostrength Pɸ21; 3 -  Kymene 25X-Cel; 4 - Eka WS 

325; 5 - Luresin KS   

ʈʠʩʫʥʦʢ 4.2 - ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20
0 
ʉ ʽ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 

45 
0
ʐʈ (ʘ), 50 

0
ʐʈ (ʙ) ʽ 55 

0
ʐʈ (ʚ) 
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ʗʢ ʚʠʜʥʦ ʽʟ ʨʠʩʫʥʢʘ 4.1, ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ɸʇʉ ʜʦ 10 ʢʛ/ʪ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʥʘ 46,6 % ʟʘ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 

ʤʘʩʠ 50 
0
ʐʈ  ʽ ʥʘ 55,5% ʟʘ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 55 

0
ʐʈ  ʥʘʚʽʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɸʇʉ 

Luresin KS, ʷʢ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʫ ʨʦʟʜʽʣʽ 3, ʜʘʥʘ ɸʇʉ ʤʘʻ ʥʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ 

ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ. 

 

ʘ)                                                                                    ʙ) 

 

ʚ) 

1 - ʋʣʴʪʨʘʨʝʟ 200;  2 - Fennostrength Pɸ21; 3 -  Kymene 25X-Cel; 4 - Eka WS 

325; 5 - Luresin KS   

ʈʠʩʫʥʦʢ 4.3 ï ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 30
0 
ʉ ʽ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 

45 
0
ʐʈ (ʘ), 50 

0
ʐʈ (ʙ) ʽ 55 

0
ʐʈ (ʚ) 
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ʊʝʥʜʝʥʮʽʷ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʚʽʜʟʥʘʯʝʥʘ 

ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ɸʇʉ ʪʘ ʦʩʦʙʣʠʚʦ ʯʽʪʢʦ ʚʠʨʘʞʝʥʘ ʜʣʷ ʋʣʴʪʨʘʨʝʟ 200 ʫ ʨʘʟʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʛʦ ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘʚʽʪʴ ʟʘ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 

ʤʘʩʠ 55 
0
ʐʈ ʥʘ ʟ 10Ĭ10

-2
 ʤ

3
/(ʤ

2
Ĭʩ). ʜʦ 24 Ĭ10

-2
 ʤ

3
/(ʤ

2
Ĭʩ) ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 10 

0
ʉ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʬʣʦʢʫʣʶʶʯʦʾ ʜʽʾ ɸʇʉ ʻ ʪʝ, ʱʦ ʟʘ ʩʪʫʧʝʥʝʤ ʤʣʠʚʘ ʤʘʩʠ 45 
0
ʐʈ ʽ 

55 
0
ʐʈ, ʪʝʤʧʝʨʘʪʫʨʠ 10 

0
ʉ ʪʘ 20 

0
ʉ, ʽ ʟʘ ʚʠʪʨʘʪ 10 ʢʛ/ʪ ʜʦʩʷʛʥʫʪʦ ʘʙʩʦʣʶʪʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ 23Ĭ10
-2
 ʤ

3
/(ʤ

2
Ĭʩ). ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʫʪʚʦʨʝʥʥʷ ʩʚʦʻʨʽʜʥʠʭ ʘʛʣʦʤʝʨʘʪʽʚ ʟ ʜʨʽʙʥʦʚʦʣʦʢʥʠʩʪʦʶ ʬʨʘʢʮʽʻʶ. 

ʗʢ ʚʽʜʦʤʦ, ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʟʤʝʥʰʫʻʪʴʩʷ ʚ'ʷʟʢʽʩʪʴ ʚʦʜʠ, ʽ ʪʦʤʫ 

ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʽʥʪʝʥʩʠʬʽʢʫʻ ʧʨʦʮʝʩ 

ʚʽʜʣʠʚʘʥʥʷ ʧʘʧʝʨʫ ʥʘ ʩʽʪʮʽ. ʆʜʥʘʢ ʧʽʜʛʦʪʫʚʘʥʥʷ ʤʘʩʠ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʚʠʤʘʛʘʻ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʪʝʧʣʦ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʞʦʨʩʪʢʦʾ ʚʠʨʦʙʥʠʯʦʾ 

ʚʦʜʠ ʤʦʞʣʠʚʦ ʚʠʧʘʜʘʥʥʷ ʩʦʣʝʡ ʞʦʨʩʪʢʦʩʪʽ ʥʘ ʩʫʢʥʘʭ ʽ ʩʽʪʢʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ. 

ʇʨʦʚʝʜʝʥʽ ʧʦʨʽʚʥʷʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 

10 
0
ʉ (ʨʠʩʫʥʦʢ 4.1 ʙ)  ʽ 30 

0
ʉ (ʨʠʩʫʥʦʢ 4.3 ʙ) ʟʘ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 50 Áʐʈ ʧʦʢʘʟʫʶʪʴ, 

ʱʦ ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʟʘ ʚʠʪʨʘʪ ɸʇʉ 10 ʢʛ/ʪ ʟʘ 

ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟ 12 Ĭ10
-2
 ʜʦ 22 Ĭ10

-2
 ʤ

3
/(ʤ

2
Ĭʩ)  ʽ ʟ 22 Ĭ10

-2
 

ʜʦ 34 Ĭ10
-2
 ʤ

3
/(ʤ

2
Ĭʩ)  ʚʽʜʧʦʚʽʜʥʦ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ 

ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʥʝ ʚʠʪʨʘʯʘʶʯʠ ʢʦʰʪʠ ʥʘ ʪʝʧʣʦ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʩʠ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʫ ʨʦʙʦʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ɸʇʉ ʽ ɸʂɼ, ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ 

ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ, ʷʢʘ ʚʠʛʦʪʦʚʣʝʥʘ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2, ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʥʘʨʥʦʾ 

ʩʠʩʪʝʤʠ ɸʇʉ - ɸʂɼ ʋʣʴʪʨʘʩʘʡʟ 200 ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 10
0
C.  

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʫʻ, ʱʦ ʦʪʨʠʤʘʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ ʟʘ 

ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʦʧʠʩʫʶʪʴʩʷ ʧʦʣʽʥʦʤʽʘʣʴʥʠʤʠ 

ʟʘʣʝʞʥʦʩʪʷʤʠ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʢʦʨʝʣʷʮʽʾ, ʙʣʠʟʴʢʠʤʠ ʜʦ 1 (ʪʘʙʣʠʮʷ ɹ.1).  
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ (Yʟʥ.) 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʚʽʜ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ ʥʘ ʩʽʪʮʽ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ, 

ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʚʥʠʡ ʬʘʢʪʦʨʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʪʠʧʫ 2
3
 [153]. ʇʨʦʮʝʩ ʟʥʝʚʦʜʥʝʥʥʷ 

ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʥʘ ʩʽʪʢʦʚʦʤʫ ʩʪʦʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ: ʚôʷʟʢʦʩʪʽ ʚʦʜʠ, 

ʢʦʤʧʦʟʠʮʽʾ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʪʘ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʤʘʩʠ [83]. ʊʦʤʫ ʚ ʷʢʦʩʪʽ ʟʤʽʥʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʠʙʨʘʥʦ: ʭ1 ï ʩʪʫʧʽʥʴ ʤʣʠʚʘ, 
0
ʐʈ;  ʭ2 ï ʚʠʪʨʘʪʠ ɸʇʉ, ʢʛ/ʪ; ʭ3 ï 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ,
0
ʉ.  

 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʽʥʪʝʨʚʘʣʠ ʚʘʨʽʶʚʘʥʥʷ ʟʤʽʥʥʠʭ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 

4.1. 

ʊʘʙʣʠʮʷ 4.1 ï ʄʝʞʽ ʚʘʨʽʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ 

ʅʝʟʘʣʝʞʥʽ ʟʤʽʥʥʽ 
ʈʽʚʥʽ ʚʘʨʽʶʚʘʥʥʷ ɯʥʪʝʨʚʘʣ 

ʚʘʨʽʶʚʘʥʥʷ ï1 0 +1 

ʉʪʫʧʽʥʴ ʤʣʠʚʘ, Áʐʈ 45 50 55 5 

ɺʠʪʨʘʪʠ ɸʇʉ, ʢʛ/ʪ 2 4 6 2 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʣʦʢʥʠʩʪʦʾ 

ʩʫʩʧʝʥʟʽʾ, Áʉ 
10 20 30 10 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʦʜʝʨʞʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ [153], ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʫ 

ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʦʛʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ (ʚ ʢʦʜʦʚʘʥʽʡ ʬʦʨʤʽ), ʷʢʘ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʫʻ 

ʧʨʦʮʝʩ:  

              Yʟʚ. = 27,00 ï 3,75x1 + 3,00 x2  + 2,75 x3 + 0,25 x1x2                   (4.1) 

 

ʆʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ 

ʽʟ ʬʘʢʪʦʨʽʚ (ʭ̔) ʥʘ ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʽʟʘʮʽʾ (Yʟʚ.). ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʽʟ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ 

(4.1) ʩʣʽʜʫʻ, ʱʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ b1 ʜʣʷ ʬʘʢʪʦʨʘ ʭ1 (ʩʪʫʧʽʥʴ ʤʣʠʚʘ) ʟʘ 

ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ  ʥʘʡʙʽʣʴʰʝ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ (4.1). ʎʝʡ ʬʘʢʪ ʚʢʘʟʫʻ ʥʘ ʜʦʤʽʥʫʶʯʠʡ ʚʧʣʠʚ ʮʴʦʛʦ ʬʘʢʪʦʨʘ ʥʘ 
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ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʽʟʘʮʽʾ, ʘ ʬʘʢʪʠʯʥʦ ʥʘ ʧʨʦʮʝʩ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʛʘʪʠʚʥʦʛʦ ʟʥʘʢʫ ʢʦʝʬʽʮʽʻʥʪʘ b1, ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʢʫʣʘʪʫʨʥʫ ʤʘʩʫ 

ʟ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʤʠ (ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ) ʟʥʘʯʝʥʥʷʤʠ ʩʪʫʧʝʥʷ 

ʤʣʠʚʘ.  

ɯʟ ʨʽʚʥʷʥʥʷ (4.1) ʪʘʢʦʞ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ 

ɸʇʉ (ʭ2) ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʟʨʦʩʪʘʻ ʽ ʚʧʣʠʚ ʚʠʪʨʘʪʠ 

(ʚʨʘʭʦʚʫʶʯʠ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ) ʙʽʣʴʰʠʡ,  ʥʽʞ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ 

(ʬʘʢʪʦʨ ʭ3).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʟ ʘʥʘʣʽʟʫ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ (4.1) ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ 

ʪʝ, ʱʦ ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʧʨʦʮʝʩ 

ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ ʥʘ ʩʽʪʮʽ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ ʧʦʪʨʽʙʥʦ 

ʧʨʦʚʦʜʠʪʠ ʟ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʤʠ (ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ) ʟʥʘʯʝʥʥʷʤʠ 

ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʽ ʟʘ ʧʽʜʚʠʱʝʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʪʘ ʚʠʪʨʘʪʠ 

ɸʇʉ.   

 

4.2 ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ ʪʘ ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ 

 

ʆʩʦʙʣʠʚʽʩʪʶ ʧʝʨʝʨʦʙʣʝʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʻ ʙʘʛʘʪʦʢʨʘʪʥʝ ʧʦʚʝʨʥʝʥʥʷ ʾʾ ʚ 

ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʨʦʛʦʚʽʥʥʷ ʚʦʣʦʢʦʥ, ʾʭ 

ʫʢʦʨʦʯʝʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ. ʈʘʟʦʤ ʟ ʪʠʤ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢ 

ʥʝʛʘʪʠʚʥʦʛʦ, ʪʘʢ ʽ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʢʽʣʴʢʦʩʪʽ ʮʠʢʣʽʚ ʧʝʨʝʨʦʙʢʠ ʥʘ 

ʧʘʧʝʨʦʪʚʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʣʦʢʥʘ ʟʥʠʞʫʻʪʴʩʷ ʚʽʜ ʧʝʨʰʦʛʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʮʠʢʣʫ. 

ʎʝ, ʚʽʜʧʦʚʽʜʥʦ, ʦʙʫʤʦʚʣʝʥʦ ʥʠʟʴʢʦʶ ʷʢʽʩʪʶ ʤʘʢʫʣʘʪʫʨʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʚʠʥʥʦʶ 

ʩʠʨʦʚʠʥʦʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʫʪʨʠʤʘʥʥʷ ʤʘʩʠ ʥʘ ʩʽʪʮʽ, ʘ ʟʥʘʯʠʪʴ - ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʚʦʣʦʢʥʘ ʫ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜʘʭ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʽʜʚʠʱʝʥʥʷ ʚʪʨʘʪ 

ʚʠʭʽʜʥʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʪʚʝʨʜʠʭ 

ʚʽʜʭʦʜʽʚ ʽ ʢʽʣʴʢʦʩʪʽ ʩʚʽʞʦʾ ʚʦʜʠ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ 1 ʪʦʥʫ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ. ɿʤʽʥʠʪʠ ʩʠʨʦʚʠʥʥʫ ʧʨʦʙʣʝʤʫ ʙʝʟ ʚʝʣʠʢʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʜʦʩʠʪʴ 
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ʩʢʣʘʜʥʦ, ʦʜʥʘʢ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʤʦʞʣʠʚʦ ʥʝ 

ʪʽʣʴʢʠ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʘʣʝ ʡ 

ʟʥʠʟʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ 1 ʪʦʥʥʫ ʧʨʦʜʫʢʮʽʾ ʧʨʠ ʟʥʠʞʝʥʥʽ ʦʙôʻʤʽʚ 

ʪʚʝʨʜʠʭ ʛʽʜʨʦʬʽʣʴʥʠʭ ʚʽʜʭʦʜʽʚ. ɸʣʝ ʧʨʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʨʝʘʛʝʥʪʽʚ ʡʜʝ ʚ ʧʽʜʩʽʪʢʦʚʽ ʚʦʜʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʥʝ ʪʽʣʴʢʠ ʜʦ ʚʪʨʘʪ 

ʨʝʘʛʝʥʪʫ, ʘ ʡ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʦʙʽʛʦʚʦʾ ʚʦʜʠ, ʜʦ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʚʦʜʽ, 

ʩʣʠʟʦʫʪʚʦʨʝʥʥʷ, ʙʽʦʦʙʨʦʩʪʘʥʥʷ, ʢʦʨʦʟʽʾ ʩʧʦʨʫʜ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʧʦʷʚʠ ʥʝʧʨʠʻʤʥʠʭ 

ʟʘʧʘʭʽʚ, ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ 

ʫ ʚʦʜʽ [126,127].  

ɺ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʦʪʦʮʽ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʨʦʚʠʥʠ, ʱʦ ʧʝʨʝʡʰʣʘ ʫ ʚʽʜʭʦʜʠ, ʘ ʪʘʢʦʞ ʭʽʤʽʯʥʽ ʜʦʧʦʤʽʞʥʽ 

ʨʝʯʦʚʠʥʠ ʚ ʢʦʣʦʾʜʥʦʤʫ ʘʙʦ ʨʦʟʯʠʥʥʦʤʫ ʩʪʘʥʽ ʧʦʧʘʜʘʶʪʴ ʚ ʦʙʦʨʦʪʥʽ ʚʦʜʠ. 

ʍʘʨʘʢʪʝʨ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʮʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʾʭ ʢʽʣʴʢʽʩʪʴ ʚʘʞʢʦ ʧʝʨʝʜʙʘʯʠʪʠ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʩʢʣʘʜʫ ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ ʩʠʨʦʚʠʥʠ, ʷʢʽ ʜʦ ʮʴʦʛʦ ʯʘʩʫ 

ʧʦʚʥʽʩʪʶ ʥʝ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ, ʪʦʤʫ ʾʭ ʧʨʠʩʫʪʥʽʩʪʴ ʟ ʭʽʤʽʯʥʠʤʠ ʜʦʧʦʤʽʞʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʫʩʢʣʘʜʥʶʻ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʚʦʜʠ ʥʘ ʚʤʽʩʪ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʠʭ ʥʦʨʤʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʚ ʧʨʠʨʦʜʥʽ 

ʚʦʜʦʡʤʠʱʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʜʘʣʝʥʥʷ ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ 

ʰʣʷʭʦʤ ʭʽʤʽʯʥʦʛʦ ʘʙʦ ʙʽʦʭʽʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, ʷʢʘ ʧʦʪʨʝʙʫʻ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ. 

ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʩʠʩʪʝʤ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʽ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ 

ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʩʚʽʞʦʾ ʚʦʜʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʠʤ ʤʽʥʽʤʫʤʦʤ, ʷʢʠʡ ʚʚʦʜʠʪʴʩʷ 

ʚ ʩʠʩʪʝʤʫ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʦʜʠ ʥʘ ʨʽʚʥʽ, ʢʦʣʠ ʥʝ ʚʠʥʠʢʘʻ ʪʨʫʜʥʦʱʽʚ 

ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʎʝ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʚʠʜʫ ʽ 

ʚʠʪʨʘʪ ɸʇʉ ʪʘ ʩʪʫʧʝʥʷ ʾʭ ʫʪʨʠʤʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜ ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ.  

ʊʦʤʫ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ɸʇʉ ʥʘ ʧʽʜʩʽʪʢʦʚʽ ʚʦʜʠ, ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʾʭ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʘʧʝʨʦʪʚʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʙʫʣʦ 

ʚʽʜʽʙʨʘʥʦ ʧʨʦʙʠ ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʜʣʷ 
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ʛʦʬʨʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʦʢ ʄʉ-5ɹ-2 ʪʘ ʄʉ-8ɺ-3 ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʪʘ ʩʪʫʧʝʥʷ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ.  

ɿʘʣʝʞʥʦʩʪʽ ʢʘʣʘʤʫʪʥʦʩʪʽ ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ, ʦʪʨʠʤʘʥʦʾ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʘʧʝʨʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥ ̔ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʟʘ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʤʣʠʚʘ, 

ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ ʥʘʚʝʜʝʥʦ ʨʠʩʫʥʢʘʭ 4.4-4.5. 

 

 

  
 

1 ï Luresin KS  ; 2 ï Eka WS 325; 3 ï Kymene 25X-Cel; 4 ï Fennostrength 

Pɸ21;  5 ï ʋʣʴʪʨʘʨʝʟ 200 

ʈʠʩʫʥʦʢ 4.4 ï ɿʘʣʝʞʥʽʩʪʴ ʢʘʣʘʤʫʪʥʦʩʪʽ ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʟʘ ʩʪʫʧʝʥ ̫ʤʣʠʚʘ 35 
0
ʐʈ  (ʘ), 45 

0
ʐʈ  (ʙ) ʪʘ 55 

0
ʐʈ  

(ʚ) ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ 
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ɯʟ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɸʇʉ ʢʘʣʘʤʫʪʥʽʩʪʴ 

ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ, ʘʣʝ ʽ ʚʽʜ 

ʚʠʜʫ ɸʇʉ ʚ ʢʦʤʧʦʟʠʮʽʾ ʧʘʧʝʨʫ.  

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 35Ñ 2 
0
ʐʈ ʢʘʣʘʤʫʪʥʽʩʪʴ ʧʽʜʩʽʪʢʦʚʾ ʚʦʜʠ 

ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 36% ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ. ʊʘʢʫ ʞ ʩʘʤʫ ʪʝʥʜʝʥʮʽʶ 

ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʽ ʜʣʷ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 55Ñ 2 
0
ʐʈ, ʜʝ ʢʘʣʘʤʫʪʥʽʩʪʴ  860,6 ʤʛ/ʜʤ

3
 (ʙʝʟ 

ɸʇʉ) ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ 165,4 ʤʛ/ʜʤ
3
 ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ɸʇʉ (10 ʢʛ/ʪ). 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʤʘʩʠ 45 Ñ 2 
0
ʐʈ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʠʞʝʥʥʷ 

ʟʥʘʯʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʟ 612,5 ʤʛ/ʜʤ
3
 (ʙʝʟ ɸʇʉ)  ʜʦ 228,4 ʤʛ/ʜʤ

3
 ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ 

ʚʠʪʨʘʪ 4 ʢʛ/ʪ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 (ʮʝ ʤʘʡʞʝ ʥʘ 61%). ʇʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥ ̫ɸʇʉ  

Fennostrength Pɸ21 ʟʘ ʪʠʭ ʩʘʤʠʭ ʚʠʪʨʘʪ ʢʘʣʘʤʫʪʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʦ 245,5 

ʤʛ/ʜʤ
3
, ʘ ʜʣʷ Luresin KS ʣʠʰʝ ʜʦ 325, 2 ʤʛ/ʜʤ

3
.  

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʠʪʨʘʪ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ ʜʦ 10 ʢʛ/ʪ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʝʥʜʝʥʮʽʷ, ʷʢʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʟʙʽʣʴʰʝʥʥʷʤ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ 

ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, ʜʝ ʤʘʢʩʠʤʘʣʴʥʝ ʜʦʩʷʛʥʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʚʠʪʨʘʪ 

ɸʇʉ 4 ʢʛ/ʪ, ʘ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʚʠʪʨʘʪ 10 ʢʛ/ʪ  ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʦʯʠʥʘʣʠ ʟʤʝʥʰʫʚʘʪʠʩʷ.  

ʄʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʱʝ ʥʘʚʝʜʝʥʠʭ ɸʇʉ, ʥʝ ʪʽʣʴʢʠ 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʚ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜʘʭ, ʘ ʡ ʟʙʽʣʴʰʝʥʥʷ 

ʩʪʫʧʝʥʷ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ ʇʈʄ (ʪʘʙʣʠʮʷ 4.2).   

 

ʊʘʙʣʠʮʷ 4.2 ï ɺʧʣʠʚ ʚʠʜʫ ɸʇʉ ʪʘ ʾʭ ʚʠʪʨʘʪ ʥʘ ʩʪʫʧʽʥʴ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ 

ʥʘ ʩʽʪʮʽ ʇʈʄ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʤʘʩʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʢʫʣʘʪʫʨʠ 

ʤʘʨʢʠ ʄʉ-5ɹ-2 

ʉʪʫʧʽʥʴ 

ʤʣʠʚʘ ʤʘʩʠ, 
0
ʐʈ 

 

ɺʠʜ ɸʇʉ 

 

ɺʠʪʨʘʪʠ 

ɸʇʉ, ʢʛ/ʪ 

ʄʘʩʘ  

ʫʪʨʠʤʘʥʦʛʦ 

ʚʦʣʦʢʥʘ ʛ,  

ʟ ʤ
3
 

ʉʪʫʧʽʥʴ 

ʫʪʨʠʤʘʥʥʷ 

ʚʦʣʦʢʥʘ, % 

35 

- 0 - 89,6 

Luresin KS 

2 166 90,5 

4 174 91,3 

10 184 91,4 

Eka WS 325 2 168 90,6 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.2 

 

ʉʪʫʧʽʥʴ ʤʣʠʚʘ 

ʤʘʩʠ, 
0
ʐʈ 

 

ɺʠʜ ɸʇʉ 

 

ɺʠʪʨʘʪʠ 

ɸʇʉ, ʢʛ/ʪ 

ʄʘʩʘ  

ʫʪʨʠʤʘʥʦʛʦ 

ʚʦʣʦʢʥʘ ʛ,  

ʟ ʤ
3
 

ʉʪʫʧʽʥʴ 

ʫʪʨʠʤʘʥʥʷ 

ʚʦʣʦʢʥʘ, % 

  4 180 91,8 

10 198 92,1 

Kymene 25X-Cel 

2 174 91,6 

4 188 92,7 

10 198 92,8 

Fennostrength 

Pɸ21 

2 190 91,1 

4 197 91,9 

10 216 91,9 

ʋʣʴʪʨʘʨʝʟ 200 

2 196 92,5 

4 221 93,2 

10 236 93,3 

45 

- 0 - 84,7 

Luresin KS 

2 279 91,6 

4 287 91,8 

10 282 92,0 

Eka WS 325 

2 292 92,0 

4 295 92,1 

10 293 92,4 

 

Kymene 25X-Cel 

2 306 92,3 

4 352 93,5 

10 367 93,9 

Fennostrength 

Pɸ21 

2 323 92,7 

4 367 93,8 

10 377 93,9 

ʋʣʴʪʨʘʨʝʟ 200 

2 343 93,3 

4 376 94,1 

10 384 94,3 

55 

- 0 - 83,6 

Luresin KS 

2 593 92,9 

4 639 93,1 

10 640 93,6 

Eka WS 325 

2 600 93,5 

4 659 93,9 

10 660 94,4 

Kymene 25X-Cel 

2 608 93,4 

4 670 95,0 

10 675 95,3 
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ʂʽʥʝʮʴ ʪʘʙʣʠʮʽ 4.2 

 

ʉʪʫʧʽʥʴ 

ʤʣʠʚʘ ʤʘʩʠ, 
0
ʐʈ 

 

ɺʠʜ ɸʇʉ 

 

ɺʠʪʨʘʪʠ 

ɸʇʉ, ʢʛ/ʪ 

ʄʘʩʘ  

ʫʪʨʠʤʘʥʦʛʦ 

ʚʦʣʦʢʥʘ ʛ,  

ʟ ʤ
3
 

ʉʪʫʧʽʥʴ ʫʪʨʠʤʘʥʥʷ 

ʚʦʣʦʢʥʘ, % 

 Fennostrength 

Pɸ21 

2 614 93,7 

4 680 95,5 

10 685 95,8 

ʋʣʴʪʨʘʨʝʟ 200 

2 618 93,9 

4 715 96,3 

10 718 96,3 

 

ʊʘʢʽ ʚ ʮʽʣʦʤʫ ʚʠʩʦʢʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʧʽʜʩʽʪʢʦʚʦʾ 

ʚʦʜʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɸʇʉ ʜʝʱʦ ʥʝʩʧʦʜʽʚʘʥʽ. ɺʘʨʪʦ ʙʫʣʦ ʙ ʦʯʽʢʫʚʘʪʠ ʟʚʦʨʦʪʥʦʾ 

ʪʝʥʜʝʥʮʽʾ. ʆʩʢʽʣʴʢʠ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʩʢʣʘʜʘʻ 

ʛʦʬʨʦʚʘʥʠʡ ʢʘʨʪʦʥ, ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʣʝʥʥʷ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ 

ʢʨʦʭʤʘʣʴʥʦʛʦ ʢʣʝʶ, ʥʝ ʪʽʣʴʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʦʥ, ʘ ʡ ʚ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜʘʭ. ɯ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʚʤʽʩʪʫ ɸʇʉ ʚ ʧʘʧʝʨʦʚʽʡ ʢʦʤʧʦʟʠʮʽʾ ʤʘʻ ʟʨʦʩʪʘʪʠ ʾʭ ʚʤʽʩʪ ʚ ʧʽʜʩʽʪʢʦʚʽʡ 

ʚʦʜʽ, ʱʦ ʤʘʻ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʟʨʦʩʪʘʥʥʷʤ ʢʘʣʘʤʫʪʥʦʩʪʽ ʚʦʜʠ.  

ɯʟ ʜʘʥʠʭ ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ 4.2, ʱʦ ʩʪʫʧʽʥʴ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʟ 83,6 % 

ʟʙʽʣʴʰʠʣʘʩʴ ʜʦ 93,6% ʥʘʚʽʪʴ ʟʘ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʤʘʩʠ 55 
0
ʐʈ, ʧʨʠ ʮʴʦʤʫ 

ʢʘʣʘʤʫʪʥʽʩʪʴ ʚʦʜʠ ʟʤʝʥʰʠʣʘʩʴ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪ ɸʇʉ. ʄʘʢʩʠʤʘʣʴʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ɸʇʉ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʟʘ ʚʠʪʨʘʪ 

10 ʢʛ/ʪ, ʜʝ ʩʪʫʧʽʥʴ ʫʪʨʠʤʘʥʥʷ ʩʢʣʘʚ 96,3%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ 

ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʮʝʩʫ ʬʣʦʢʫʣʷʮʽʾ ʜʣʷ ʤʘʨʢʠ ʤʘʢʫʣʘʪʫʨʠ ʄʉ-5ɹ-2. ʄʠ 

ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʘʥʘʣʦʛʽʯʥʫ ʪʝʥʜʝʥʮʽʶ ʥʘʚʽʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ 

ʄʉ-8ɺ-3 (ʨʠʩʫʥʦʢ 4.5), ʷʢʘ ʤʽʩʪʠʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ, ʢʨʽʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʜʨʽʙʥʦʚʦʣʦʢʥʠʩʪʦʾ ʬʨʘʢʮʽʾ ʜʝʨʝʚʥʦʾ ʤʘʩʠ, ʪʘʢʦʞ ʜʦʙʘʚʢʠ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(ʥʘʧʦʚʥʶʚʘʯʽ, ʟʤʽʮʥʶʶʯʠ ʜʦʙʘʚʢʠ), ʷʢʽ ʧʦʛʽʨʰʫʪʁ ɹʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ 

ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ. 
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1 ï Luresin KS  ; 2 ï Eka WS 325; 3 ï Kymene 25X-Cel; 4 ï Fennostrength 

Pɸ21;  5 ï ʋʣʴʪʨʘʨʝʟ 200 

ʈʠʩʫʥʦʢ 4.5 ï ɿʘʣʝʞʥʽʩʪʴ ʢʘʣʘʤʫʪʥʦʩʪʽ ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 ʟʘ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 50 
0
ʐʈ  (ʘ), 55 

0
ʐʈ  (ʙ) ʪʘ 60 

0
ʐʈ  
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(ʚ) ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ 

 

ɼʣʷ ɸʇʉ Luresin KS  ʥʘʚʽʪʴ ʟʘ ʚʠʪʨʘʪʠ 4 ʢʛ/ʪ, ʜʝ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʣʷ 

ʽʥʰʠʭ ɸʇʉ ʤʘʢʩʠʤʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ, ʢʘʣʘʤʫʪʥʽʩʪʴ ʟʤʝʥʰʠʣʘʩʴ 

ʣʠʰʝ ʥʘ 28,3%, ʘ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ 10 ʢʛ/ʪ ï 29,5% ʥʘʚʽʪʴ ʟʘ ʩʪʫʧʝʥʷ ʤʣʠʚʘ 

ʤʘʩʠ 55 
0
ʐʈ. ʁʤʦʚʽʨʥʦ, ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʽʜʥʦʩʥʠʤ ʚʤʽʩʪʦʤ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ 

(ʪʘʙʣʠʮʷ 3.9), ʷʢʠʡ ʩʢʣʘʚ 7 % ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʦʛʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɸʇʉ 

Fennostrength Pɸ21 ʜʝ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʩʢʣʘʚ 81 %, ʧʨʠ ʮʴʦʤʫ  

ʟʤʝʥʰʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʚʽʜʙʫʚʘʣʦʩʴ ʪʽʣʴʢʠ ʥʘ 39 %, ʘ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʟʘ ʪʠʭ 

ʩʘʤʠʭ ʚʠʪʨʘʪ ʥʘ 92,1%. ʅʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʟʥʠʞʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʚʦʣʦʢʥʠʩʪʽʡ ʢʦʤʧʦʟʠʮʽʾ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʟʘ ʚʠʪʨʘʪʠ 4 ʢʛ/ʪ. 

ɿʥʘʯʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ɸʇʉ ʟʙʽʣʴʰʠʣʦʩʴ ʥʘ 67 % ʟʘ ʩʪʫʧʝʥʷ 

ʤʣʠʚʘ ʤʘʩʠ 60 
0
ʐʈ. ɺʞʝ ʟʘ ʚʠʪʨʘʪ ɸʇʉ 2 ʢʛ/ʪ ʟʥʘʯʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʟʤʝʥʰʠʣʦʩʴ 

ʥʘ 13% - 22% ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ɸʇʉ.     

ʇʦʷʩʥʠʪʠ ʟʤʝʥʰʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʜʣʷ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 ʤʦʞʥʘ 

ʬʣʦʢʫʣʶʶʯʦʶ ʜʽʻʶ ʜʦʩʣʽʜʞʝʥʠʭ ɸʇʉ, ʱʦ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʷ ʫʪʨʠʤʘʥʥʷ 

ʜʨʽʙʥʦʚʦʣʦʢʥʠʩʪʠʭ ʬʨʘʢʮʽʡ ʥʘ ʩʽʪʮʽ. ʇʨʦʮʝʩ ʬʣʦʢʫʣʷʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʤʽʩʪʢʦʚʠʤ 

ʤʝʭʘʥʽʟʤʦʤ (ʚʦʣʦʢʥʦ ï ɸʇʉ ï ʚʦʣʦʢʥʘ) ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʩʽʪʢʠ ʚʦʜʥʝʚʠʭ 

ʟʚ'ʷʟʢʽʚ ʚʦʣʦʢʥʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʗʄʈ 
13
ʉ ʽ ʟʘʚʜʷʢʠ ʧʦʟʠʪʠʚʥʦʤʫ ɕ ï ʧʦʪʝʥʮʽʘʣʫ 

ʤʘʢʨʦʤʦʣʝʢʫʣ ɸʇʉ. ʁʤʦʚʽʨʥʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʝʥʝʨʛʽʷ ʫʪʚʦʨʝʥʥʷ ʩʽʪʢʠ ʥʦʚʠʭ 

ʚʦʜʥʝʚʠʭ ʟʚ'ʷʟʢʽʚ ʙʣʠʟʴʢʘ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʨʠʪʷʛʫʚʘʥʥʷ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʚʽʜʟʥʘʯʝʥʦ ʟʥʠʞʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʟʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ ʜʦ 10 ʢʛ/ʪ  (ʨʠʩʫʥʢʠ 

4.6 - 4.13). ʇʦʷʩʥʠʪʠ ʮʝ ʤʦʞʥʘ ʫʪʚʦʨʝʥʥʷʤ ʤʘʢʨʦʬʣʦʢʫʣ ʚ ʧʘʧʝʨʦʚʽʡ ʤʘʩʽ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ɸʇʉ, ʱʦ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʦʜʥʦʨʽʜʥʦʩʪʽ ʤʘʩʠ ʽ ʟʥʠʞʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟʨʘʟʢʽʚ 

ʧʘʧʝʨʫ. ɺ ʷʢʽʡʩʴ ʤʽʨʽ ʮʝ ʧʨʠʧʫʱʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʢʘʣʘʤʫʪʥʦʩʪʽ 

ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ. ɿ ʧʨʠʚʦʜʫ ʟʥʠʞʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʥʘʩʪʫʧʥʝ. 

ʅʘʚʨʷʜ ʯʠ ʪʘʢʝ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ, ʷʢ ʥʘ ʣʠʩʪʦʚʽʜʣʠʚʥʦʤʫ ʘʧʘʨʘʪʽ, ʙʫʜʝ 

ʜʦʩʷʛʥʫʪʦ ʚ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. ʆʜʥʘʢ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʫʪʨʠʤʘʥʥʷ 
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ʚʦʣʦʢʥʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɸʇʉ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠʩʷ ʽ ʚ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. 

ʇʨʘʚʠʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʘʮʽʡ ʜʝʷʢʠʭ ɸʇʉ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʢʝʨʫʚʘʪʠ 

ʩʪʫʧʝʥʝʤ ʬʣʦʢʫʣʷʮʽʾ, ʨʦʟʤʽʨʘʤʠ ʽ ʤʽʮʥʽʩʪʶ ʬʣʦʢʫʣ, ʘʣʝ ʽ ʧʽʜʚʠʱʫʚʘʪʠ ʩʪʫʧʽʥʴ 

ʫʪʨʠʤʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʧʝʨʦʚʦʾ ʤʘʩʠ, ʟʥʠʞʘʪʠ ʨʽʚʝʥʴ ʽʦʥʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʚ 

ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤʘʭ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʫʥʠʢʘʪʠ ʫʪʚʦʨʝʥʥʷ ʚʽʜʢʣʘʜʝʥʴ ʥʘ ʩʽʪʢʘʭ ʽ 

ʩʫʢʥʘʭ ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ.  ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɸʇʉ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʟʴʢʦʷʢʽʩʥʦʛʦ ʚʦʣʦʢʥʘ ï ʤʘʢʫʣʘʪʫʨʠ,  

ʤʦʞʥʘ ʜʦʩʷʛʥʫʪʠ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ, ʱʦ ʧʨʠʟʚʝʜʝ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʚʝʨʜʠʭ  ʚʽʜʭʦʜʽʚ ʽ ʟʥʠʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʽʜʩʪʽʢʦʚʠʭ ʚʦʜ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʪʴ ʟʤʝʥʰʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʧʽʜʩʽʪʢʦʚʾ ʚʦʜʠ ʥʘʚʽʪʴ ʟʘ ʚʠʩʦʢʠʭ ʩʪʫʧʝʥʽʚ 

ʤʣʠʚʘ ʤʘʩʠ. 

ʎʝ ʧʨʠʟʚʝʜʝ ʜʦ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʟʥʝʚʦʜʥʝʥʥʷ ʚʣʦʚʣʝʥʦʛʦ 

ʦʩʘʜʫ ʪʘ ʡʦʛʦ ʟʘʭʦʨʦʥʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʮʝʭʦʚʠʭ 

ʪʘ ʣʦʢʘʣʴʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʟʘʙʝʟʧʝʯʠʪ ɹʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ 1 

ʪʦʥʥʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ, ʽ  ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʟʘʙʽʨ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ 

ʪʘ ʩʢʠʜʠ ʩʪʽʯʥʠʭ ʚʦʜ ʚ ʧʨʠʨʦʜʥʽ ʚʦʜʦʡʤʠʱʘ. 

 

ʊʘʙʣʠʮʷ 4.3 ï ɺʧʣʠʚ ʚʠʜʫ ɸʇʉ ʪʘ ʾʭ ʚʠʪʨʘʪ ʥʘ ʩʪʫʧʽʥʴ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ 

ʥʘ ʩʽʪʮʽ ʇʈʄ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʤʘʩʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʢʫʣʘʪʫʨʠ 

ʤʘʨʢʠ ʄʉ-8ɺ-3 

ʉʪʫʧʽʥʴ ʤʣʠʚʘ 

ʤʘʩʠ, 
0
ʐʈ 

ɺʠʜ ɸʇʉ ɺʠʪʨʘʪʠ ɸʇʉ, 

ʢʛ/ʪ 

ʄʘʩʘ  

ʫʪʨʠʤʘʥʦʛʦ 

ʚʦʣʦʢʥʘ ʛ, ʟ ʤ
3
 

ʉʪʫʧʽʥʴ 

ʫʪʨʠʤʘʥʥʷ 

ʚʦʣʦʢʥʘ, % 

50 

- 0 - 83,5 

Luresin KS 

2 63,3 89,5 

4 136,8 91,3 

10 142,7 94,4 

Eka WS 325 

2 83,2 90,0 

4 151,8 91,7 

10 152,7 91,8 

Kymene 25X-

Cel 

2 88,2 90,4 

4 160 92,6 

10 162,5 92,7 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.3  

 

ʉʪʫʧʽʥʴ 

ʤʣʠʚʘ ʤʘʩʠ, 
0
ʐʈ 

 

ɺʠʜ ɸʇʉ 

 

ɺʠʪʨʘʪʠ ɸʇʉ, 

ʢʛ/ʪ 

ʄʘʩʘ  

ʫʪʨʠʤʘʥʦʛʦ 

ʚʦʣʦʢʥʘ ʛ,  

ʟ ʤ
3
 

ʉʪʫʧʽʥʴ 

ʫʪʨʠʤʘʥʥʷ 

ʚʦʣʦʢʥʘ, % 

 
Fennostrength 

Pɸ21 

2 97,2 91,1 

4 187,6 91,9 

10 190,1 92,1 

ʋʣʴʪʨʘʨʝʟ 200 

2 103,2 92,1 

4 238,2 93,8 

10 245,2 94,0 

55 

- 0 - 82,8 

Luresin KS 

2 126,1 89,7 

4 213,7 91,4 

10 215,6 91,9 

Eka WS 325 

2 141,1 90,1 

4 324,4 94,7 

10 323,7 94,7 

Kymene 25X-

Cel 

2 151,1 91,2 

4 314,8 94,8 

10 316,7 94,6 

Fennostrength 

Pɸ21 

2 186,1 90,2 

4 328,7 94,7 

10 322,2 94,7 

ʋʣʴʪʨʘʨʝʟ 200 

2 254,1 92,9 

4 336,5 95,0 

10 337,6 95,2 

60 

- 0 - 78,9 

Luresin KS 
2 325,3 93,7 

4 443,3 96,0 

  10 450,3 96,2 

Eka WS 325 

2 357,3 93,8 

4 451,3 96,2 

10 454,3 96,3 

Kymene  

25X-Cel 

2 369,3 94,1 

4 459,4 96,4 

10 462,8 96,5 

Fennostrength 

Pɸ21 

2 391,3 94,7 

4 474,1 96,5 

10 476,6 96,7 

ʋʣʴʪʨʘʨʝʟ  

200 

2 428,3 95,6 

4 504,1 97,4 

10 506,4 98,1 



107 

 7
1 

ʗʢ ʚʠʜʥʦ ʽʟ ʪʘʙʣʠʮʴ 4.2 - 4.3, ʩʪʫʧʽʥʴ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʜʣʷ ʤʘʨʢʠ 

ʤʘʢʫʣʘʪʫʨʠ ʄʉ-5ɹ-2 ʟʘ ʚʠʪʨʘʪ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200  2 ʢʛ/ʪ ʩʢʣʘʜʘʻ 93,9 %, ʘ ʜʣʷ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 ʟʘ ʪʠʭ ʞʝ ʚʠʪʨʘʪ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 - 95,6%. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʘʢʫʣʘʪʫʨʫ ʤʘʨʢʠ ʄʉ-8ɺ-3 ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʥʘ ʨʽʚʥʽ ʟ ʤʘʢʫʣʘʪʫʨʦʶ ʤʘʨʢʠ ʄʉ-5ɹ-2. ʇʦʢʘʟʥʠʢ 

ʩʪʫʧʽʥʴ ʫʪʨʠʤʘʥʥʷ, ʱʦ ʩʢʣʘʚ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 98,1 % ʜʘʻ ʥʘʤ ʟʤʦʛʫ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʨʽʙʥʦʚʦʣʦʢʥʠʩʪʘ ʬʨʘʢʮʽʷ ʚʦʣʦʢʥʘ ʥʝ ʧʦʧʘʜʘʻ ʚ ʧʽʜʩʽʪʢʦʚʽ ʚʦʜʠ 

ʽ ʥʝ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʚʦʜʦʚʠʢʦʨʠʩʪʘʥʥʷ ʇʈʄ. 

ʆʜʥʘʢ ʧʽʜ ʯʘʩ ʚʠʙʦʨʫ ɸʇʉ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ ʙʘʛʘʪʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʜʦ ʯʠʩʣʘ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʚʠʜ 

ʚʦʣʦʢʥʠʩʪʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʚʠʪʨʘʪʘ ɸʇʉ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ, 

ʩʪʫʧʽʥʴ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʨʽʚʝʥʴ ʡʦʛʦ ʽʦʥʥʦʾ ʟʘʙʨʫʜʥʝʥʦʩʪʽ. 

 

4.3 ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ɸʇʉ ʧʽʜ ʯʘʩ ʦʩʚʽʪʣʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ  

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʚʠʨʦʙʥʠʮʪʚʦ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʧʝʨʝʜʙʘʯʘʻ ʩʦʪʥʽ ʪʠʩʷʯ 

ʪʦʥʥ ʩʠʨʦʚʠʥʠ, ʮʝ ʟʘʙʝʟʧʝʯʫʻ ʷʢ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʶ ʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʘʢ ʽ 

ʟʥʠʞʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ 

ʪʚʝʨʜʠʭ ʽ ʨʽʜʢʠʭ ʚʽʜʭʦʜʽʚ. ʇʨʦʪʝ ʥʘʚʽʪʴ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍɼʈ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ ʻ ʜʦʩʠʪʴ ʩʫʪʪʻʚʠʤ, ʢʘʣʘʤʫʪʥʽʩʪʴ ʪʘʢʠʭ ʚʦʜ ʩʷʛʘʪʠ 2 ʛ/ʜʤ
3
. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʫ ʚʦʜʫ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ ʩʫʢʦʥ ʽ ʩʽʪʦʢ, ʫʱʽʣʴʥʝʥʥʷ ʩʘʣʴʥʠʢʽʚ 

ʚʘʢʫʫʤ-ʥʘʩʦʩʽʚ ʥʝʜʦʧʫʩʪʠʤʦ, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʚʦʜʦʻʤʥʦʩʪʽ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ, ʪʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ 

ʦʯʠʱʝʥʥʷ ʯʘʩʪʠʥʠ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ ʥʘ ʣʦʢʘʣʴʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ. ɺʨʘʭʦʚʫʶʯʠ 

ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʻ ʢʘʪʽʦʥʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʮʝʣʶʣʦʟʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʪʘ ʽʥʰʠʤʠ ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ʚ 

ʢʦʤʧʦʟʠʮʽʾ ʤʘʩʠ, ʜʦʮʽʣʴʥʦ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʬʣʦʢʫʣʷʥʪʠ ʚ ʧʨʦʮʝʩʽ ʦʯʠʱʝʥʥʷ 

ʥʘ ʣʦʢʘʣʴʥʠʭ ʩʧʦʨʫʜʘʭ. ʈʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʟʥʠʞʝʥʥ ̫

ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʤʘʢʫʣʘʪʫʨʠ ʽ ʧʨʠ ʰʠʨʦʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʽʤʽʯʥʠʭ ʜʦʧʦʤʽʞʥʠʭ 

ʨʝʯʦʚʠʥ ʽ ʥʘʧʦʚʥʶʚʘʯʽʚ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ɸʇʉ ʧʽʜ 

ʯʘʩ ʦʩʚʽʪʣʝʥʥ ̫ ʚʠʨʦʙʥʠʯʦʾ ʚʦʜʠ (ʧʽʜʩʽʪʢʦʚʦʾ ʪʘ ʟ ʚʘʢʫʫʤ-ʬʦʨʤʝʨʽʚ) ʽ  ʜʫʞʝ 
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ʚʘʞʣʠʚʦ ʜʦʩʷʛʪʠ ʦʩʚʽʪʣʝʥʥʷ ʚʦʜʠ ʥʘ ʩʪʘʜʽʾ ʚʽʜʩʪʦʶʚʘʥʥʷ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʦʩʚʽʪʣʝʥʥʷ ʬʽʣʴʪʨʘʪʫ ʚʽʜʩʪʦʶʚʘʥʥʷʤ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʚʠʨʦʙʥʠʯʘ ʧʽʜʩʽʪʢʦʚʘ ʚʦʜʘ 

ʪʘ ʚʦʜʘ ʟ ʚʘʢʫʫʤ-ʬʦʨʤʝʨʽʚ ʟ ʢʘʣʘʤʫʪʥʽʩʪʶ 2900 ʤʛ /ʜʤ
3
 ʽ 9540 ʤʛ /ʜʤ

3 
ʚʽʜʧʦʚʽʜʥʦ. 

ɺʠʨʦʙʥʠʯʫ ʚʦʜʫ ʧʽʩʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟ ɸʇʉ ʚʽʜʩʪʦʶʚʘʣʠ ʚʽʜ 1 ʜʦ 3 

ʛʦʜ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ  ɸʇʉ ̫ʢ: ʋʣʴʪʨʘʨʝʟ 200 ʪʘ Fennostrength 

Pɸ 21, ʷʢ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʧʝʨʫ ʪʘ ʛʣʠʥʦʟʝʤ . 

 

ʊʘʙʣʠʮʷ 4.4 - ɺʧʣʠʚ ʚʠʜʫ ɸʇʉ ʪʘ ʾʭ ʚʠʪʨʘʪ ʥʘ ʦʩʚʽʪʣʝʥʥʷ ʩʪʽʯʥʦʾ ʧʽʜʩʽʪʢʦʚʦʾ 

ʚʦʜʠ  

ɺʠʜ ɸʇʉ 

ʏʘʩ 

ʦʩʚʽʪʣʝʥʥʷ, 

ʛʦʜ 

ʇʦʯʘʪʢʦʚʘ 

ʢʘʣʘʤʫʪʥʽʩ

ʪ ɹʚʦʜʠ, 

ʤʛ/ʜʤ
3
 

ɺʠʪʨʘʪʘ 

ɸʇʉ, 

ʤʛ/ʜʤ
3
 

ʂʽʥʮʝʚʘ 

ʢʘʣʘʤʫʪʥʽʩʪʴ 

ʚʦʜʠ, ʤʛ/ʜʤ
3
 

ʉʪʫʧʽʥʴ 

ʦʩʚʽʪʣʝʥʥʷ 

ʚʦʜʠ, % 

- - 2900 - - - 

ʋʣʴʪʨʘʨʝʟ 

200 

1  1100,1 

0,5 685,4 37,6 

1 537,5 51,1 

2 502,3 54,3 

5 412,3 62,5 

2 922,1 

0,5 579,0 37,2 

1 502,0 45,5 

2 478,3 48,1 

5 390,0 57,7 

3 890,2 

0,5 520,0 42,0 

1 487,0 45,3 

2 400,5 55,0 

5 320,0 64,1 

Fennostrengt

h Pɸ21 

1  1100,1 

0,5 700,6 36,3 

1 637,5 42,0 

2 564,9 48,6 

5 502,3 54,3 

2 922,1 

0,5 672,0 27,1 

1 622,0 32,5 

2 514,6 44,2 

5 465,4 49,5 

3 890,2 
0,5 560,3 37,0 

1 500,8 43,7 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.4 

 

ɯʟ ʪʘʙʣʠʮʽ 4.4 ʚʠʜʥʦ,  ʱʦ ʧʽʩʣʷ ʚʽʜʩʪʦʶʚʘʥʥʷ ʦʩʥʦʚʥʘ ʤʘʩʘ ʚʦʣʦʢʥʘ ʦʩʽʜʘʻ, ʽ 

ʧʨʠ ʮʴʦʤʫ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 

ʥʘʚʽʪʴ ʟʘ ʚʠʪʨʘʪ 2 ʤʛ/ʜʤ
3
 ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦ. ʇʨʠ ʮʴʦʤʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʦʩʚʽʪʣʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪ ɸʇʉ. ʂʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ 

ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʟʘ ʚʠʪʨʘʪ 5 ʤʛ/ʜʤ
3
, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʩʪʫʧʽʥʴ ʦʩʚʽʪʣʝʥʥʷ ʩʢʣʘʣʘ 64,1 %. ʅʘʡʤʝʥʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʙʝʟʧʝʯʠʚ ʛʣʠʥʦʟʝʤ ʥʘʚʽʪʴ ʟʘ ʚʠʪʨʘʪ 20 ʤʛ/ʜʤ
3
 ï 52,4 %. 

ʂʘʣʘʤʫʪʥʽʩʪʴ ʚʦʜʠ ʚ ʦʩʥʦʚʥʦʤʫ ʦʙʫʤʦʚʣʝʥʘ ʢʦʣʦʾʜʥʠʤʠ ʽ 

ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʤʠ ʜʦʤʽʰʢʘʤʠ. ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ ʟ ʥʠʭ ʩʢʣʘʜʘʶʪʴ ʟʘʣʠʰʢʠ 

ʢʨʦʭʤʘʣʶ, ʷʢʠʡ ʧʦʪʨʘʧʠʚ ʚ ʧʽʜʩʽʪʢʦʚʽ ʚʦʜʠ,  ʤʽʥʝʨʘʣʴʥʽ ʜʦʤʽʰʢʠ, ʟʘʣʠʰʢʠ 

ʥʘʧʦʚʥʶʚʘʯʽʚ.  

ʇʨʠ ʧʝʨʝʭʦʜʽ ʥʘ ʟʘʤʢʥʫʪʫ ʩʠʩʪʝʤʫ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʦʙʦʨʦʪʥʠʭ ʚʦʜʘʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʴ. ɿʦʢʨʝʤʘ, ʥʘʢʦʧʠʯʝʥʥʷ ʜʠʩʧʝʨʩʥʠʭ 

ʨʝʯʦʚʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʦʜʷʛʫ ʤʘʰʠʥ, ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʩʣʠʟʝʫʪʚʦʨʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʚʠʩʦʢʘ 

ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜʥʠʭ ʧʦʪʦʢʽʚ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʜʝʷʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʟʠʚʘʻ ʢʦʨʦʟʽʶ 

ʦʙʣʘʜʥʘʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʚʽʜʩʪʦʶʚʘʥʥʽ ʧʦʣʽʜʠʩʧʝʨʩʥʠʭ ʩʫʩʧʝʥʟʽʡ ʥʘ ʧʝʨʰʦʤʫ 

ʝʪʘʧʽ ʦʩʽʜʘʶʪʴ ʯʘʩʪʠʥʢʠ ʟ ʥʘʡʙʽʣʴʰʦʶ ʛʽʜʨʘʚʣʽʯʥʦʶ ʢʨʫʧʥʽʩʪʶ. ʇʨʠ 

ɺʠʜ ɸʇʉ ʏʘʩ 

ʦʩʚʽʪʣʝʥʥʷ, 

ʛʦʜ 

ʇʦʯʘʪʢʦʚʘ 

ʢʘʣʘʤʫʪʥʽʩ

ʪʴ ʚʦʜʠ, 

ʤʛ/ʜʤ
3
 

ɺʠʪʨʘʪʘ 

ɸʇʉ, 

ʤʛ/ʜʤ
3
 

ʂʽʥʮʝʚʘ 

ʢʘʣʘʤʫʪʥʽʩʪʴ 

ʚʦʜʠ, ʤʛ/ʜʤ
3
 

ʉʪʫʧʽʥʴ 

ʦʩʚʽʪʣʝʥʥʷ 

ʚʦʜʠ, % 

  
 

2 498,6 43,9 

5 432,6 51,4 

ɻʣʠʥʦʟʝʤ 

(ʚʠʪʨʘʪʠ ʧʦ 

ȷl2O3) 

1  1100,1 
10 765,0 30,4 

20 620,4 43,6 

2 922,1 
10 642,3 30,3 

20 520,1 43,0 

3 890,2 
10 562,1 36,8 

20 440,3 50,5 
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ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʽʜʩʪʦʶʚʘʥʥʽ ʚʦʜʠ ʟ ʥʝʾ ʚʠʜʘʣʷʻʪʴʩʷ ʦʩʥʦʚʥʘ ʤʘʩʘ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ, 

ʷʢʽ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʢʦʘʛʫʣʷʥʪʘʤʠ ʽ ʬʣʦʢʫʣʷʥʪʘʤʠ. ʊʦʤʫ ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʜʦʟʠ 

ʨʝʘʛʝʥʪʽʚ. ɸʣʝ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʽ ʯʘʩʪʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʮʝʥʪʨʘʤʠ 

ʢʦʘʛʫʣʷʮʽʾ ʘʙʦ ʬʣʦʢʫʣʷʮʽʾ ʪʘ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʯʠʱʝʥʥʷ ʚʦʜʠ. 

ʊʦʤʫ ʧʦʧʝʨʝʜʥʻ ʚʽʜʩʪʦʶʚʘʥʥʷ ʚʦʜʠ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʜʦʟʚʦʣʷʻ ʚʠʜʘʣʠʪʠ ʟ ʥʝʾ ʯʘʩʪʢʠ 

ʟ ʚʝʣʠʢʦʶ ʛʽʜʨʘʚʣʽʯʥʦʶ ʢʨʫʧʥʽʩʪʶ, ʟʥʠʟʠʪʠ ʚʤʽʩʪ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ, ʘ ʦʪʞʝ 

ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʨʝʘʛʝʥʪʽʚ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 

4.5. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ [69, 70, 75], ʱʦ ʽʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʚʽʞʦʾ ʚʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʥʝ ʙʽʣʴʰʝ ʥʽʞ 30% ʚʠʪʨʘʯʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʪʨʝʙʠ (ʩʧʨʠʩʢʠ ʧʘʧʝʨʦ- ʽ ʢʘʨʪʦʥʦʨʦʙʥʠʭ ʤʘʰʠʥ, ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʭʽʤʽʢʘʪʽʚ). ɯʥʰʘ ʾʾ ʯʘʩʪʠʥʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

(ʫʱʽʣʴʥʝʥʥʷ, ʦʭʦʣʦʜʞʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʚʦʜʷʥʦʛʦ ʢʽʣʴʮʷ ʚʘʢʫʫʤ- ʥʘʩʦʩʽʚ, ʩʠʩʪʝʤ 

ʪʝʧʣʦʨʝʢʫʧʝʨʘʮʽʾ).  

ʆʜʥʘʢ ʯʘʩʪʠʥʘ ʩʚʽʞʦʾ ʚʦʜʠ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʝʥʘ ʚʦʜʦʶ, ʱʦ ʧʦʚʪʦʨʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʩʣʷ ʤʝʭʘʥʚʯʥʦ-ʭʽʤʽʯʥʦʛʦ ʘʙʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ  

ʊʘʙʣʠʮʷ 4.5 - ɺʧʣʠʚ ʚʠʜʫ ɸʇʉ ʪʘ ʾʭ ʚʠʪʨʘʪ ʥʘ ʦʩʚʽʪʣʝʥʥʷ ʩʪʽʯʥʦʾ ʚʦʜʠ ʟ 

ʚʘʢʫʫʤ-ʬʦʨʤʝʨʽʚ  

 

ɺʠʜ ɸʇʉ 

ʏʘʩ 

ʦʩʚʽʪʣʝʥʥ

ʷ, ʛʦʜ 

ʇʦʯʘʪʢʦʚʘ 

ʢʘʣʘʤʫʪʥʽʩʪʴ 

ʚʦʜʠ, ʤʛ/ʜʤ
3
 

ɺʠʪʨʘʪʘ 

ɸʇʉ, 

ʤʛ/ʜʤ
3
 

ʂʽʥʮʝʚʘ 

ʢʘʣʘʤʫʪʥʽʩ

ʪʴ ʚʦʜʠ, 

ʤʛ/ʜʤ
3
 

ʉʪʫʧʽʥʴ 

ʦʩʚʽʪʣʝʥʥʷ 

ʚʦʜʠ, % 

- - 9540,0 - - - 

ʋʣʴʪʨʘʨʝʟ 

200 

1  1979,6 

0,5 931,5 52,3 

1 927,3 53,2 

2 918,6 53,6 

5 910,6 54,0 

2 1820,3 

0,5 925,4 49,2 

1 916,3 49,6 

2 910,8 49,9 

5 905,3 50,3 

3 1790,4 

0,5 918,5 48,7 

1 900,3 49,7 

2 899,4 49,8 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.5 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʦʩʚʽʪʣʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪ ɸʇʉ. ʂʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʟʘ ʚʠʪʨʘʪ 5 ʤʛ/ʜʤ
3
, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʩʪʫʧʽʥʴ ʦʩʚʽʪʣʝʥʥʷ ʩʢʣʘʚ 

50,28 %. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ɸʇʉ ʧʨʠ ʦʩʚʽʪʣʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʰʝ 

ʤʝʪʦʜʦʤ ʚʽʜʩʪʦʶʚʘʥʥʷ. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʘʥʽ ʨʝʘʛʝʥʪʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʤʘʪʠ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜ ʯʘʩ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʤʝʪʦʜʦʤ ʬʣʦʪʘʮʽʾ ʪʘ ʜʦʦʯʠʱʝʥʥʷ ʤʝʪʦʜʦʤ 

ʬʽʣʴʪʨʫʚʘʥʥʷ. ɯʟ ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʚʽʜʦʤʦ, ʱʦ ʢʘʣʘʤʫʪʥʽʩʪʴ 

ʚʦʜʠ ʥʘ ʤʝʭʘʥʽʯʥʠʭ ʬʽʣʴʪʨʘʭ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 1-2 ʧʦʨʷʜʢʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʽʜʩʪʦʶʚʘʥʥʷʤ ʚʦʜʠ. 

 

ɺʠʜ ɸʇʉ ʏʘʩ 

ʦʩʚʽʪʣʝʥʥ

ʷ, ʛʦʜ 

ʇʦʯʘʪʢʦʚʘ 

ʢʘʣʘʤʫʪʥʽʩʪʴ 

ʚʦʜʠ, ʤʛ/ʜʤ
3
 

ɺʠʪʨʘʪʘ 

ɸʇʉ, 

ʤʛ/ʜʤ
3
 

ʂʽʥʮʝʚʘ 

ʢʘʣʘʤʫʪʥʽʩ

ʪʴ ʚʦʜʠ, 

ʤʛ/ʜʤ
3
 

ʉʪʫʧʽʥʴ 

ʦʩʚʽʪʣʝʥʥʷ 

ʚʦʜʠ, % 

  
 5 890,2 50,28 

Fennostre

ngth Pɸ21 

1  1979,6 

0,5 950,2 52,0 

1 943,0 52,3 

2 938,6 52,5 

5 930,4 53,5 

2 1820,3 

0,5 943,0 48,2 

1 925,6 49,2 

2 920,3 49,4 

5 915,2 49,7 

3 1790,4 

0,5 933,0 47,8 

1 903,4 49,5 

2 901,3 49,6 

5 900,0 49,7 

ɻʣʠʥʦʟʝʤ  

(ʚʠʪʨʘʪʠ 

ʧʦ ȷl2O3) 

1  1979,6 
10 943,8 52,3 

20 930,0 53,0 

2 1820,3 
10 933,1 48,7 

20 920,6 49,4 

3 1790,4 
10 922,0 48,5 

20 918,5 48,6 
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4.4 ɺʧʣʠʚ ʚʠʪʨʘʪ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ 

 

ʋʪʠʣʽʟʘʮʽʷ ʤʘʢʫʣʘʪʫʨʠ ʻ ʩʢʣʘʜʥʠʤ ʽ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ. ɺʽʜʭʦʜʠ ʧʘʧʝʨʫ ʪʘ 

ʢʘʨʪʦʥʫ ʥʝ ʤʦʞʥʘ ʧʝʨʝʨʦʙʣʷʪʠ ʥʝʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ. ʇʨʠ ʢʦʞʥʽʡ ʥʘʩʪʫʧʥʽʡ 

ʧʝʨʝʨʦʙʮʽ ʚʦʣʦʢʥʘ ʩʪʘʶʪʴ ʢʦʨʦʪʰʠʤʠ ʽ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʚʦʥʠ ʚʞʝ 

ʥʝʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʦʣʦʢʦʥ ʨʽʟʢʦ ʟʥʠʞʫʁʪʴʩʷ ʧʽʩʣʷ 3-4 ʮʠʢʣʽʚ ʧʝʨʝʨʦʙʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʩʪʝʞʠʪʠ, 

ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʦʜʥʽ ʡ ʪʽ ʞ ʚʦʣʦʢʥʘ ʧʝʨʝʨʦʙʣʷʣʠʩʷ ʥʝʤʦʞʣʠʚʦ. ɺʥʘʩʣʽʜʦʢ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʫʣʘʪʫʨʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʙʽʣʴʰʝ 

ʥʽʞ 50% ʾʾ ʤʘʻ ʥʠʟʴʢʽ ʧʘʧʝʨʦʪʚʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ 

ʟʦʣʴʥʦʩʪʽ ʽ ʚʤʽʩʪʦʤ ʜʨʽʙʥʦʚʦʣʦʢʥʠʩʪʦʾ ʬʨʘʢʮʽʾ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʩʠʨʦʚʠʥʠ, ʩʢʣʘʜ ʤʘʢʫʣʘʪʫʨʠ 

ʽʩʪʦʪʥʦ ʟʤʽʥʶʻʪʴʩʷ. ʇʨʠ ʟʥʘʯʥʦʤʫ ʾʾ ʫʪʨʠʤʘʥʥʽ ʚ ʢʦʤʧʦʟʠʮʽʾ ʧʘʧʝʨʫ ʧʦʛʽʨʰʫʶʪʴʩʷ 

ʷʢ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢ ʽ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ʆʜʥʠʤ ʟ ʚʘʨʽʘʥʪʽʚ ʟʥʠʞʝʥʥʷ 

ʦʙʩʷʛʽʚ ʫʪʚʦʨʝʥʥʷ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʧʽʜʜʘʪʠ ʫʪʠʣʽʟʘʮʽʾ, ʻ ʾʭ 

ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ.  

ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʚʠʛʦʪʦʚʣʝʥʦ ʩʝʨʽʶ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ 

ʤʘʩʦʶ 140Ñ8 ʛ/ʤ
2
 ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʢʫʣʘʪʫʨʠ ʥʘʩʪʫʧʥʠʭ ʤʘʨʦʢ: ʄʉ-5ɹ-2, ʄʉ-

6ɹ-3, ʄʉ-7ɹ-2 ʪʘ ʄʉ-8ɺ-3 [164]. ɺʠʪʨʘʪʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ ʚʘʨʽʶʚʘʣʠ ʚ ʤʝʞʘʭ 

ʚʽʜ 1 ʜʦ 10 ʢʛ/ʪ ʚʽʜ ʘ.ʩ. ʚʦʣʦʢʥʘ ʟ ʜʦʜʘʚʘʥʥʷʤ ʜʦ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʨʦʟʯʠʥʫ 

ʩʤʦʣʠ ʋʣʴʪʨʘʩʘʡʟ 200 ʟ ʚʠʪʨʘʪʦʶ 2 ʢʛ/ʪ. ʉʪʫʧʽʥʴ ʤʣʠʚʘ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʜʣʷ 

ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ ʄʉ-5ɹ-2, ʄʉ-6ɹ-3, ʄʉ-7ɹ-2 ʩʢʣʘʜʘʚ 45 Ñ 2 
0
ʐʈ, ʘ ʜʣʷ ʄʉ-8ɺ-

3 - 55 Ñ 2 
0
ʐʈ. ɺʠʟʥʘʯʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʧʨʦʚʦʜʠʣʠ 

ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʫ ʨʦʟʜʽʣʽ 2 (ʧ.2.2.2), ʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʝʨʽʾ ʟʨʘʟʢʽʚ 

ʧʘʧʝʨʫ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʫ ʨʦʟʜʽʣʽ 2 (ʧ.2.2.2). ɿʘʣʝʞʥʦʩʪʽ 

ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, 
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ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2, ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ ʥʘʚʝʜʝʥʦ ʨʠʩʫʥʢʘʭ 4.6-4.7. ɯʟ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, 

ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʢʫ 4.6, ʚʠʜʥʦ, ʱʦ ʚʩʽ ʚʠʜʠ ɸʇʉ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2, ʽ 

ʧʽʜʚʠʱʫʶʪʴ ʾʭ ʟʥʘʯʝʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʨʘʟʢʘʤʠ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʝʟ 

ʜʦʜʘʚʘʥʥʷ ɸʇʉ.  

ʘ)  

 

ʙ) 

1 - ʋʣʴʪʨʘʨʝʟ 200; 2 - Fennostrength Pɸ21; 3 - Kymene 25X-Cel; 4 - Eka WS 

325;  5 - Luresin KS   

ʈʠʩʫʥʦʢ 4.6 ï ɿʘʣʝʞʥʽʩʪʴ ʦʧʦʨʫ ʧʨʦʜʘʚʣʶʚʘʥʥʶ (ʘ) ʪʘ ʦʧʦʨʫ ʪʦʨʮʝʚʦʤʫ 

ʩʪʠʩʥʝʥʥʶ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ (ʙ) ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 (ʧʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ ʧʦʢʘʟʘʥʦ ʚʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ [139] 

ʜʣʷ ʤʘʨʢʠ ɹ-0 ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ) 

 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜʚʠʱʝʥʥʷ ʚʠʪʨʘʪ ʚʩʽʭ ʚʠʜʽʚ ɸʇʉ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʦʧʦʨʫ 

ʧʨʦʜʘʚʣʶʚʘʥʥʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ɸʇʉ ʚʽʜ 7 ʜʦ 21% ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʨʘʟʢʘʤʠ 

ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ɸʇʉ.  

 

 

 

 

 

 

 

 

 

 ʘ) 

 

          ʙ) 

1- ʋʣʴʪʨʘʨʝʟ 200; 2 - Fennostrength Pɸ21; 3 - Kymene 25X-Cel; 4 - Eka WS 

325;  5 - Luresin KS   

ʈʠʩʫʥʦʢ 4.7 ï ɿʘʣʝʞʥʽʩʪʴ ʦʧʦʨʫ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ ʧʽʩʣʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ (ʘ) ʪʘ ʤʽʮʥʦʩʪʽ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ (ʙ) ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ 
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ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 (ʧʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʁ  ʧʦʢʘʟʘʥʦ 

ʚʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ [137] ʜʣʷ ʤʘʨʢʠ ɹ-0 ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ) 

 

ʅʘʡʚʠʱʠʡ  ʧʨʠʨʽʩʪ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ 

ʋʣʴʪʨʘʨʝʟ 200 ʟʘ ʚʠʪʨʘʪʠ 4 ʢʛ/ʪ ʧʨʦʜʫʢʮʽʾ. ɿʘ ʧʦʜʘʣʴʰʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʚʠʪʨʘʪ 

ʋʣʴʪʨʘʨʝʟ 200 ʚ ʤʝʞʘʭ ʚʽʜ 6  ʜʦ 10 ʢʛ/ʪ ʧʨʦʜʫʢʮʽʾ, ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʦʧʦʨʫ 

ʧʨʦʜʘʚʣʶʚʘʥʥʷ ʟʨʦʩʪʘʻ ʣʠʰʝ ʥʘ 12-13% ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʜʦʩʷʛʥʫʪʠʤ ʟʥʘʯʝʥʥʷʤ 

ʧʦʢʘʟʥʠʢʘ  

ʑʝ ʙʽʣʴʰ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʚʠʪʨʘʪ ɸʇʉ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʟʤʽʥʫ ʟʥʘʯʝʥʴ 

ʚʝʣʠʯʠʥ ʦʧʦʨʫ ʪʦʨʮʝʚʦʛʦ ʩʪʠʩʥʝʥʥʷ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ (ʨʠʩʫʥʦʢ 4.6 ʙ) ʪʘ 

ʧʣʦʱʠʥʥʦʛʦ ʩʪʠʩʥʝʥʥʷ ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 (ʨʠʩʫʥʦʢ 4.7 ʘ), ʷʢʽ ʻ ʧʦʢʘʟʥʠʢʘʤʠ ʞʦʨʩʪʢʦʩʪʽ ʧʘʧʝʨʫ 

ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ. 

ɯʟ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʢʘʭ 4.6-4.7 ʪʘʢʦʞ ʩʣʽʜʫʻ, ʱʦ 

ʪʽʣʴʢʠ ɸʇʉ  ʋʣʴʪʨʘʨʝʟ 200 ʽ Fennostrength Pɸ21 ʟʘ ʚʠʪʨʘʪʠ  ʥʘ ʨʽʚʥʽ 3-4 ʢʛ/ʪ 

ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʩʽʤ ʚʠʤʦʛʘʤ ʜʦ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ 

ʤʘʨʢʠ ɹ-0 [137] ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʮʥʦʩʪʽ ʜʦ ʮʴʦʛʦ ʧʘʧʝʨʫ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʫʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʤʦʞʣʠʚʦ 

ʦʪʨʠʤʘʪʠ ʟʘ ʚʠʪʨʘʪʠ ʩʤʦʣʠ ʋʣʴʪʨʘʨʝʟ 200 4 ʢʛ/ʪ ʧʘʧʝʨʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢ 

ʩʠʨʦʚʠʥʠ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2.  

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʚʠʪʨʘʪʠ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʚ ʢʽʣʴʢʦʩʪʽ 4 ʢʛ/ʪ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʩʘʤʝ: ʦʧʦʨʫ ʪʦʨʮʝʚʦʤʫ 

ʩʪʠʩʥʝʥʥʶ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ - 2,38 ʢʅ/ʤ (ʨʠʩʫʥʦʢ 4.6 ʙ), ʦʧʦʨʫ 

ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ - 374 ʅ (ʨʠʩʫʥʦʢ 4.7 ʘ), 

ʤʽʮʥʦʩʪʽ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ - 10,5 ʢʅ/ʤ (ʨʠʩʫʥʦʢ 4.7 ʙ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʟ ʚʠʪʨʘʪʦʶ 4 ʢʛ/ʪ  ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʦʧʦʨʫ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ 

ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ ʥʘ 29 %, ʘ ʦʧʦʨʫ ʪʦʨʮʝʚʦʛʦ ʩʪʠʩʥʝʥʥʷ 

ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ - ʥʘ 42 %. ɿʨʦʩʪʘʥʥʷ ʟʥʘʯʝʥʴ ʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʞʦʨʩʪʢʦʩʪʽ 
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ʧʘʧʝʨʫ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʞʦʨʩʪʢʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʩʘʤʠʭ ʚʦʣʦʢʦʥ, ʘ ʽ 

ʤʽʮʥʦʩʪʽ ʤʽʞʚʦʣʦʢʦʥʥʠʭ ʟʚôʷʟʢʽʚ, ʟʦʢʨʝʤʘ ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ. ɸʚʪʦʨ ʚʚʘʞʘʻ, ʱʦ 

ʚʢʘʟʘʥʽ ʚʠʜʠ ʟʚôʷʟʢʠ ʜʦʜʘʪʢʦʚʦ ʫʪʚʦʨʶʶʪʴʩʷ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ɸʇʉ 

ʽ ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʮʝʣʶʣʦʟʠ, ʱʦ ʜʦʢʘʟʘʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, 

ʚʠʩʚʽʪʣʝʥʠʭ ʚ ʨʦʟʜʽʣʽ 3. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʷʢ ʚʠʜʥʦ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʢʘʭ 4.6 -  

4.7, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ɸʇʉ, ʷʢ Eka WS 325 ʪʘ Luresin KS ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʪʠ ʟʨʘʟʢʠ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʟ  ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʥʠʞʯʽ, ʥʽʞ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ɸʇʉ, ʪʘʢʠʭ ʷʢ ʋʣʴʪʨʘʨʝʟ 200 ʽ Fennostrength Pɸ21 (ʧʨʠʨʽʩʪ ʧʦʢʘʟʥʠʢʽʚ ʩʢʣʘʚ 

ʣʠʰʝ 10-17% ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʨʘʟʢʘʤʠ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ɸʇʉ).   

ɿʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ (ʚ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ) ʥʘ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ 

ʤʘʨʢʠ ʄʉ-5ɹ-2, ʜʦʩʣʽʜʞʫʚʘʥʽ ʚʠʜʠ ɸʇʉ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ:  

Luresin KS ð Eka WS 325 ð Kymene 25X-Cel ð Fennostrength Pɸ21 ð ʋʣʴʪʨʘʨʝʟ 

200 (4.1) 

ʗʢʱʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚ ʜʘʥʽʡ  ʨʦʙʦʪʽ ʚʠʜʽʚ ɸʇʉ (4.1), ʪʦ ʦʪʨʠʤʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭ 

ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʜʣʷ 

ʛʦʬʨʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʥʜʝʥʮʽʷʤ ʟʨʦʩʪʘʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʚʤʽʩʪʫ ʘʟʝʪʠʜʠʥʦʚʠʭ 

ʛʨʫʧ ʫ ʤʘʢʨʦʤʦʣʝʢʫʣʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ, ʘ ʪʘʢʦʞ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʠʩʥʦʚʢʠ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʤʠ ʚ ʨʦʙʦʪʽ 

[165] ʩʪʦʩʦʚʥʦ ʚʧʣʠʚʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʥʘ ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ.  

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʧʣʠʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʚ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ  ʧʘʧʝʨʫ 

ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʪʘʢʠʭ ʤʘʨʦʢ, ʷʢ  ʄʉ-6ɹ-3,  ʄʉ-7ɹ-2 ʽ ʄʉ-8ɺ-3 ʥʘ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ, ʚ ʨʦʙʦʪʽ ʦʜʝʨʞʘʥʦ ʽ ʜʦʩʣʽʜʞʝʥʦ ʣʘʙʦʨʘʪʦʨʥʽ 

ʟʨʘʟʢʠ ʧʘʧʝʨʫ, ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩʫʥʢʘʭ 4.8 - 4.13.  

ɯʟ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʥʘʚʝʜʝʥʠʭ ʚ ʨʠʩʫʥʢʘʭ 4.8 - 4.13 ʩʣʽʜʫʻ, ʱʦ ʽʟ 

ʜʦʜʘʚʘʥʥʷʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ ʚ ʚʦʣʦʢʥʠʩʪʫ ʤʘʩʫ, ʧʨʠʛʦʪʦʚʣʝʥʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ 
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ʤʘʨʦʢ ʄʉ-6ɹ-3, ʄʉ-7ɹ-2 ʪʘ ʄʉ-8ɺ-3 ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ 

ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ. 

 

ʘ) 

 

ʙ) 

1 - ʋʣʴʪʨʘʨʝʟ 200; 2 - Fennostrength Pɸ21; 3 - Kymene 25X-Cel; 4 - Eka WS 

325; 5 - Luresin KS   

 

ʈʠʩʫʥʦʢ 4.8 ï ɿʘʣʝʞʥʽʩʪʴ ʦʧʦʨʫ ʧʨʦʜʘʚʣʶʚʘʥʥʶ (ʘ) ʪʘ ʦʧʦʨʫ ʪʦʨʮʝʚʦʤʫ 

ʩʪʠʩʥʝʥʥʶ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ (ʙ) ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-6ɹ-3 (ʧʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ ʧʦʢʘʟʘʥʦ ʚʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ [137] 

ʜʣʷ ʤʘʨʢʠ ɹ-1 ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ) 

ʈʘʟʦʤ ʟ ʪʠʤ, ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʚ 

ʧʨʦʮʝʩʽ ʜʦʜʘʚʘʥʥʷ ɸʇʉ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʨʽʟʥʦʤʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʨʢʠ 
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ʤʘʢʫʣʘʪʫʨʠ. 

 

ʘ) 

 

ʙ) 

1 - ʋʣʴʪʨʘʨʝʟ 200; 2 - Fennostrength Pɸ21; 3 - Kymene 25X-Cel; 4 - Eka WS 

325; 5 -  Luresin KS   

 

ʈʠʩʫʥʦʢ 4.9 ï ɿʘʣʝʞʥʽʩʪʴ ʦʧʦʨʫ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ ʧʽʩʣʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ (ʘ) ʪʘ ʤʽʮʥʦʩʪʽ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ (ʙ) ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-6ɹ-3 (ʧʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ ʧʦʢʘʟʘʥʦ 

ʚʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ [137] ʜʣʷ ʤʘʨʢʠ ɹ-2 ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ)  

 

ʊʘʢ, ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʩʠʨʦʚʠʥʠ ʤʘʢʫʣʘʪʫʨʫ ʤʘʨʢʠ ʄʉ-6ɹ-3 

ʧʦʢʘʟʥʠʢ ʦʧʦʨʫ ʧʨʦʜʘʚʣʶʚʘʥʥʶ ʟʨʦʩʪʘʻ ʥʘ 9-19% ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʪʨʘʪ ʽ ʪʠʧʫ 
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ɸʇʉ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʨʘʟʢʘʤʠ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ɸʇʉ. ʋ 

ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʩʠʨʦʚʠʥʠ  ʤʘʢʫʣʘʪʫʨʫ ʤʘʨʢʠ ʄʉ-7ɹ-2 ʘʥʘʣʦʛʽʯʥʠʡ 

ʧʦʢʘʟʥʠʢ ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ 6-11% ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʨʘʟʢʘʤʠ ʧʘʧʝʨʫ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ɸʇʉ, ʘ ʜʣʷ  ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 ï ʥʘ 5-38 % 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʨʘʟʢʘʤʠ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ɸʇʉ. 

ɯʟ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʚ ʨʠʩʫʥʢʘʭ 4.8-4.13 ʚʠʜʥʦ, ʱʦ ʽʟ ʜʦʜʘʚʘʥʥʷʤ 

ʜʦʩʣʽʜʞʝʥʠʭ ɸʇʉ ʚ ʚʦʣʦʢʥʠʩʪʫ ʤʘʩʫ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʦʢ ʄʉ-6ɹ-3, ʄʉ-7ɹ-2 ʽ ʄʉ-

8ɺ-3 ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ. ɸʣʝ 

ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʇʉ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʨʽʟʥʦʤʫ ʜʣʷ ʨʽʟʥʠʭ ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ. ʊʘʢ, ʫ ʧʨʦʮʝʩʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-6ɹ-3 ʦʧʽʨ ʧʨʦʜʘʚʣʶʚʘʥʥʶ ʟʨʦʩʪʘʻ 

ʥʘ 9-19% ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʪʨʘʪ ʽ ʪʠʧʫ ɸʇʉ, ʜʣʷ ʧʘʧʝʨʫ  ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ 

ʄʉ-7ɹ-2 ʪʽʣʴʢʠ ʥʘ 6-11%, ʘ ʜʣʷ ʧʘʧʝʨʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 ï ʥʘ 5-38 %.  

ʆʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʨʝʟʫʣʴʪʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦ 

ʧʦʷʩʥʶʶʪʴʩʷ ʨʽʟʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʢʘʟʘʥʠʭ ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, 

ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-7ɹ-2 - ʮʝ ʚʠʢʦʨʠʩʪʘʥʽ ʢʥʠʞʢʠ, ʞʫʨʥʘʣʠ ʪʘ ʟʦʰʠʪʠ, ʚ 

ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʧʨʦʢʣʝʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʘʣʝ ʽ 

ʥʘʧʦʚʥʶʚʘʯʽ ʪʘ ʬʘʨʙʠ.  ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʚʦʣʦʢʥʠʩʪʦʾ 

ʩʠʨʦʚʠʥʠ ʫ ʚʠʛʣʷʜʽ ʤʘʢʫʣʘʪʫʨʠ ʩʪʚʦʨʶʻʪʴʩʷ  ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʥʝ ʪʽʣʴʢʠ 

ʦʨʛʘʥʽʯʥʠʭ ʚʦʜʦʨʦʟʯʠʥʥʠʭ, ʘʣʝ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʧʨʦʮʝʩʠ ʚʟʘʻʤʦʜʽʾ ɸʇʉ ʟ ʚʦʣʦʢʥʦʤ. 

ɸʥʘʣʦʛʽʯʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʞʦʨʩʪʢʦʩʪʽ, ʘ 

ʩʘʤʝ: ʦʧʦʨʫ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ ʪʘ ʦʧʦʨʫ 

ʪʦʨʮʝʚʦʤʫ ʩʪʠʩʥʝʥʥʶ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ. ɼʣʷ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-6ɹ-3 ʚʠʱʝʚʢʘʟʘʥʽ ʧʦʢʘʟʥʠʢʠ ʞʦʨʩʪʢʦʩʪʽ 

ʟʨʦʩʪʘʶʪʴ ʥʘ 6-11% ʪʘ 12-30% ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʨʘʟʢʘʤʠ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʝʟ 

ʜʦʜʘʚʘʥʥʷ ɸʇʉ, ʚʽʜʧʦʚʽʜʥʦ. 

 ʈʘʟʦʤ ʟ ʪʠʤ, ʜʣʷ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-

7ɹ-2, ʚʠʱʝʥʘʚʝʜʝʥʽ ʧʦʢʘʟʥʠʢʠ ʧʽʜʚʠʱʫʶʪʴʩʷ ʪʽʣʴʢʠ ʥʘ 3-8% ʽ 8-25%, ʚʽʜʧʦʚʽʜʥʦ. 



120 

 7
1 

 

ʘ) 

ʙ)  

1 - ʋʣʴʪʨʘʨʝʟ 200; 2 - Fennostrength Pɸ21; 3 - Kymene 25X-Cel; 4 - Eka WS 

325; 5 - Luresin KS  

ʈʠʩʫʥʦʢ 4.10 ï ɿʘʣʝʞʥʽʩʪʴ ʦʧʦʨʫ ʧʨʦʜʘʚʣʶʚʘʥʥʶ (ʘ) ʪʘ ʦʧʦʨʫ ʪʦʨʮʝʚʦʤʫ 

ʩʪʠʩʥʝʥʥʶ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ (ʙ) ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-7ɹ-2  

 

ɯ ʟʥʦʚʫ ʞ, ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-

2, ʥʘʡʙʽʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʽʟ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʤʘʨʦʢ 

ʤʘʢʫʣʘʪʫʨʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʟʘ ʚʠʪʨʘʪʠ ɸʇʉ 

ʚ ʢʽʣʴʢʦʩʪʽ 4 ʢʛ/ʪ ʧʘʧʝʨʫ. ʇʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʚʠʪʨʘʪ ʷʢ ʋʣʴʪʨʘʨʝʟ 200, ʪʘʢ ʽ 

ʽʥʰʠʭ ɸʇʉ ʚ ʤʝʞʘʭ ʚʽʜ 6 ʜʦ 10 ʢʛ/ʪ ʧʨʠʟʚʦʜʠʪʴ ʥʘʚʽʪʴ ʜʦ ʥʝʟʥʘʯʥʦʛʦ  ʟʥʠʞʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ.  
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ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʘʧʝʨʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-6ɹ-3 ʽ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ɸʇʉ Kymene 25X-Cel ʪʘ Eka WS 325 ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʦʧʦʨʫ ʧʨʦʜʘʚʣʶʚʘʥʥʷ 

ʟʨʦʩʪʘʻ ʥʘʚʽʪʴ ʟʘ ʚʠʪʨʘʪ 8 ʢʛ/ʪ ʥʘ 1-2%, ʘ ʚʞʝ ʟʘ ʚʠʪʨʘʪ 10 ʢʛ/ʪ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 

0,5% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʪʨʘʪʘʤʠ ɸʇʉ 4 ʢʛ/ʪ.  

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-

6ɹ-3 ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ Kymene 25X-Cel ʪʘ Eka WS 325 ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʦʧʦʨʫ ʧʨʦʜʘʚʣʶʚʘʥʥʷ ʟʨʦʩʪʘʻ ʥʘʚʽʪʴ ʟʘ ʚʠʪʨʘʪ 8 ʢʛ/ʪ ʥʘ 1-2%, ʘ ʚʞʝ ʟʘ ʚʠʪʨʘʪ 10 

ʢʛ/ʪ ʡʦʛʦ ʚʝʣʠʯʠʥʘ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 0,5% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ 

ʟʘ ʚʠʪʨʘʪʠ ɸʇʉ 4 ʢʛ/ʪ ʧʨʦʜʫʢʮʽʾ.  

ɸʥʘʣʦʛʽʯʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʦʧʦʨʫ 

ʧʨʦʜʘʚʣʶʚʘʥʥʶ ʜʣʷ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-7ɹ-2 ʫ 

ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ɸʇʉ. 

ʑʦʜʦ ʧʦʢʘʟʥʠʢʘ ʦʧʦʨʫ ʪʦʨʮʝʚʦʤʫ ʩʪʠʩʥʝʥʥʶ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ, ʪʦ 

ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʤʘʢʩʠʤʘʣʴʥʝ ʡʦʛʦ ʟʥʘʯʝʥʥʷ, ʘ 

ʩʘʤʝ: 2,01 ʢʅ/ʤ  ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʚʠʪʨʘʪʠ 4 ʢʛ/ʪ, ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʚʠʜʽʚ ɸʇʉ 

ʧʽʜʚʠʱʝʥʥʷ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʚʝʣʠʯʠʥʠ 1,7-1,81 

ʢʅ/ʤ, ʥʘʚʽʪʴ ʟʘ ʚʠʪʨʘʪʠ ɸʇʉ 10 ʢʛ/ʪ. 

ɸʥʘʣʦʛʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʽ ʫ ʚʠʧʘʜʢʫ ʧʦʢʘʟʥʠʢʘ ʦʧʦʨʫ 

ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ: ʩʧʦʯʘʪʢʫ ʚʢʘʟʘʥʠʡ 

ʧʦʢʘʟʥʠʢ ʟʨʦʩʪʘʻ ʟʘ ʚʠʪʨʘʪ ʚʽʜ 1 ʜʦ 8 ʢʛ/ʪ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ, ʘ 

ʚʞʝ ʟʘ ʚʠʪʨʘʪ ɸʇʉ 10 ʢʛ/ʪ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 0,5-1 %.  

ɯʟ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʢʘʭ 4.8 - 4.11 ʜʘʥʠʭ ʚʠʜʥʦ, ʱʦ ʜʣʷ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʦʢ ʄʉ-6ɹ-3 ʽ ʄʉ-7ɹ-2, ʧʦʢʘʟʥʠʢ ʤʽʮʥʦʩʪʽ ʧʽʜ ʯʘʩ 

ʨʦʟʪʷʛʫʚʘʥʥʷ ʟʨʦʩʪʘʻ (ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ɸʇʉ) ʥʘ 14-40% (ʜʣʷ ʄʉ-6ɹ-

3) 
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ʘ) 

 

ʙ) 

1 - ʋʣʴʪʨʘʨʝʟ 200; 2 - Fennostrength Pɸ21; 3 - Kymene 25X-Cel; 4 - Eka WS 

325; 5 - Luresin KS   

ʈʠʩʫʥʦʢ 4.11 ï ɿʘʣʝʞʥʽʩʪʴ ʦʧʦʨʫ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ ʧʽʩʣʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ (ʘ) ʪʘ ʤʽʮʥʦʩʪʽ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ (ʙ) ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-7ɹ-2    

 

ʪʘ 20-65% (ʜʣʷ ʄʉ-7ɹ-2) ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʨʘʟʢʘʤʠ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʝʟ 

ʜʦʜʘʚʘʥʥʷ ɸʇʉ, ʘ ʧʦʜʘʣʴʰʝ ʜʦʜʘʚʘʥʥʷ ɸʇʉ ʜʦ 10 ʢʛ/ʪ ʥʝ ʧʦʢʨʘʱʫʻ ʮʝʡ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ. 
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ʘ) 

 

ʙ) 

1 - ʋʣʴʪʨʘʨʝʟ 200; 2 - Fennostrength Pɸ21; 3 - Kymene 25X-Cel; 4 - Eka WS 

325; 5 - Luresin KS  

ʈʠʩʫʥʦʢ 4.12 ï  ɿʘʣʝʞʥʽʩʪʴ ʦʧʦʨʫ ʧʨʦʜʘʚʣʶʚʘʥʥʶ (ʘ) ʪʘ ʦʧʦʨʫ ʪʦʨʮʝʚʦʤʫ 

ʩʪʠʩʥʝʥʥʶ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ (ʙ) ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 (ʧʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ ʧʦʢʘʟʘʥʦ ʚʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ [167] 

ʜʣʷ ʤʘʨʢʠ ɹ-3 ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ) 

 

ʅʘ ʨʠʩʫʥʢʘʭ 4.12 ï 4.13 ʥʘʚʝʜʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʚʧʣʠʚʫ ʚʠʪʨʘʪ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ɸʇʉ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʠʭ 

ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3.  

ʗʢ ʚʠʜʥʦ ʽʟ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʢʘʭ 4.12 ï 4.13 ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, 
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ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʘʢʽ ʞ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ ʟʤʽʥʽ ʟʥʘʯʝʥʴ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʟʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ.  

 

ʘ) 

 

ʙ) 

1 - ʋʣʴʪʨʘʨʝʟ 200; 2 - Fennostrength Pɸ21; 3 - Kymene 25X-Cel; 4 - Eka WS 

325; 5 - Luresin KS   

ʈʠʩʫʥʦʢ 4.13 ï ɿʘʣʝʞʥʽʩʪʴ ʦʧʦʨʫ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ ʧʽʩʣʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ (ʘ) ʪʘ ʤʽʮʥʦʩʪʽ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ (ʙ) ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 (ʧʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ ʧʦʢʘʟʘʥʦ 

ʚʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ [137] ʜʣʷ ʤʘʨʢʠ ɹ-3 ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ)  

 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʦʢʘʟʥʠʢ ʦʧʦʨʫ ʧʨʦʜʘʚʣʶʚʘʥʥʷ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 10 ï 38% ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʨʘʟʢʘʤʠ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ɸʇʉ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
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ʚʠʪʨʘʪ ʽ ʪʠʧʫ ɸʇʉ, ʧʨʠʨʽʩʪ ʧʦʢʘʟʥʠʢʘ ʦʧʦʨʫ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ ʧʽʩʣʷ  

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ ʟʘ ʚʠʪʨʘʪʠ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʫ ʢʽʣʴʢʦʩʪʽ 4 ʢʛ/ʪ 

ʧʨʦʜʫʢʮʽʾ ʩʢʣʘʜʘʻ 32% ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʨʘʟʢʘʤʠ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʝʟ 

ʜʦʜʘʚʘʥʥʷ ɸʇʉ, ʘ ɸʇʉ Luresin KS ʟʘ ʪʠʭ ʞʝ ʚʠʪʨʘʪ ï 7% ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʨʘʟʢʘʤʠ 

ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ɸʇʉ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʥʘʚʝʜʝʥʠʭ ʥʘ 

ʨʠʩʫʥʢʘʭ 4.12 ï 4.13, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʧʨʦ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ 

ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʫʩʽʭ ʤʘʨʦʢ 

ʤʘʢʫʣʘʪʫʨʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʟʘ ʚʠʪʨʘʪʠ 4 ʢʛ/ʪ 

ʧʨʦʜʫʢʮʽʾ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʥʘʚʝʜʝʥʠʭ ʥʘ 

ʨʠʩʫʥʢʘʭ 4.12 ï 4.13, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʨʽʟʥʠʮʶ 

ʧʨʠʨʦʩʪʫ ʧʦʢʘʟʥʠʢʽʚ  ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ (ʟʘ ʥʠʞʯʦʛʦ ʟʘ ʟʥʘʯʝʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʙʘʟʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ) ʦʪʨʠʤʘʥʦ ʩʘʤʝ ʜʣʷ ʧʘʧʝʨʫ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 [165]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʇʉ, ʚʽʜ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʬʘʢʪʦʨʽʚ) ʧʨʦʮʝʩʫ 

ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʧʦʣʦʪʥʘ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʚʥʠʡ ʬʘʢʪʦʨʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ 

ʚʠʜʫ 3
2
 [155]. ʅʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʚʧʣʠʚʘʶʪʴ 

ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ: ʩʪʫʧʽʥʴ ʤʣʠʚʘ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, ʚʠʪʨʘʪʘ ɸʇʉ ʪʘ ʽʥʰʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ (ʥʘʧʦʚʥʶʚʘʯʽʚ; ʨʝʯʦʚʠʥ, 

ʱʦ ʧʨʦʢʣʝʶʶʪʴ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʽʩʪʴ ʧʘʧʝʨʫ), ʚʠʜ ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ, ʜʦʚʞʠʥʘ ʚʦʣʦʢʥʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʠ, ʪʦʱʦ. ɸʣʝ ʚ ʨʦʙʦʪʽ ʚ ʷʢʦʩʪʽ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʦʜʝʨʞʘʥʥʷ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʇʉ, ʚʠʙʨʘʥʦ ʥʘʩʪʫʧʥʽ ʟʤʽʥʥʽ (ʭ̔): ʭ1 ï ʩʪʫʧʽʥʴ 

ʤʣʠʚʘ, 
0
ʐʈ ʽ ʭ2 ï ʚʠʪʨʘʪʠ ɸʇʉ, ʢʛ/ʪ, ʦʩʢʽʣʴʢʠ ʽʥʰʠ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʽ ʬʘʢʪʦʨʠ 

ʙʫʣʠ ʩʪʘʣʠʤʠ. ɿʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʪʘ ʽʥʪʝʨʚʘʣʽʚ ʚʘʨʽʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʭ̔ ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣʠʮʽ 4.6. 
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ʊʘʙʣʠʮʷ 4.6 ï ɿʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʪʘ ʽʥʪʝʨʚʘʣʽʚ ʚʘʨʽʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʧʨʦʮʝʩʫ 

ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ 

 

ʅʝʟʘʣʝʞʥʽ ʟʤʽʥʥʽ 
ʈʽʚʥʽ ʚʘʨʽʶʚʘʥʥʷ ɯʥʪʝʨʚʘʣ 

ʚʘʨʽʶʚʘʥʥʷ ï1 0 +1 

ʉʪʫʧʽʥʴ ʤʣʠʚʘ, Áʐʈ 45 50 55 5 

ɺʠʪʨʘʪʠ ɸʇʉ, ʢʛ/ʪ 2 4 6 2 

 

ɺʠʭʽʜʥʠʤʠ ʟʤʽʥʥʠʤʠ (ʧʘʨʘʤʝʪʨʘʤʠ ʦʧʪʠʤʽʟʘʮʽʾ)  Y̔, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ 

ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, ʚʠʙʨʘʥʦ ʥʘʩʪʫʧʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ ʜʣʷ 

ʛʦʬʨʫʚʘʥʥʷ: Y1 ï ʦʧʽʨ ʧʨʦʜʘʚʣʶʚʘʥʥʶ, ʢʇʘ; Y2 ï ʦʧʽʨ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ 

ʧʘʧʝʨʫ ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ, ʅ; Y3 ï ʦʧʽʨ ʪʦʨʮʝʚʦʤʫ ʩʪʠʩʥʝʥʥʶ 

ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ, ʢʅ/ʤ; Y4- ʤʽʮʥʽʩʪʴ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ, ʢʅ/ʤ; Y5- 

ʧʦʚʝʨʭʥʝʚʘ ʚʙʠʨʥʽʩʪʴ ʚʦʜʠ ʧʦ ʂʦʙʙ30, ʛ/ʤ
2
.   

ʈʦʟʨʘʭʦʚʘʥʽ ʟʘ ʧʨʦʛʨʘʤʦʶ STAT-SENS [153], ʘʜʝʢʚʘʪʥʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʠʭ ʚʠʭʽʜʥʠʭ ʟʤʽʥʥʠʭ Y̔  ʚ ʢʦʜʦʚʘʥʽʡ ʬʦʨʤʽ  ʤʘʶʪʴ ʥʘʩʪʫʧʥʠʡ ʚʠʜ: 

ʆʧʨ̔ ʧʨʦʜʘʚʣʶʚʘʥʥʶ, ʢʇʘ 

       Y1 =  436,11 + 9,67x1 + 3,17x2  - 0,75x1x2 - 1,67x1
2
 - 2,17x2

2
                     (4.4)

  
 

ʆʧʽʨ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ ʧʘʧʝʨʫ ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ                

ʛʦʬʨʫʚʘʥʥʷ, ʅ 

Y2 = 371,44 + 2,83x1 + 3,67x2 - 1,75x1x2 - 9,17x1
2
 - 5,67x2

2
                              (4.5) 

ʆʧʽʨ ʪʦʨʮʝʚʦʤʫ ʩʪʠʩʥʝʥʥʶ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ, ʢʅ/ʤ  

Y3 = 2,35 + 0,075x1 - 0,012x2 + 0,003x1x2 - 0,058x1
2
 - 0,068x2

2
                             (4.6)  

ʄʽʮʥʽʩʪʴ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ, ʢʅ/ʤ 

         Y4=  8 + 1x1 + 1x2  + 6,6613E-14x1
2
 + 7,6383E-14x2

2
                                  (4.7) 

ʇʦʚʝʨʭʥʝʚʘ ʚʙʠʨʥʽʩʪʴ ʚʦʜʠ ʧʦ ʂʦʙʙ30, ʛ/ʤ
2
 

Y5= 17,33 - 6,17x1 - 4,33x2 + 1,0x1x2 + 0,5x1
2
 ï 1,0x2

2
                                          (4.8) 

ʆʪʨʠʤʘʥʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʜʦʟʚʦʣʷʶʪʴ ʟʘ ʚʝʣʠʯʠʥʦʶ ʽ ʟʥʘʢʦʤ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʨʝʛʨʝʩʽʾ ʦʮʽʥʠʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʽʟ ʬʘʢʪʦʨʽʚ ʭ̔ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ yi.  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʦʪʨʠʤʘʥʠʭ ʨʽʚʥʷʥʴ 4.4ï4.8 ʚʠʜʥʦ, ʱʦ ʦʧʽʨ ʧʨʦʜʘʚʣʶʚʘʥʥʶ, 

ʦʧʽʨ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ ʧʘʧʝʨʫ ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ, ʤʽʮʥʽʩʪʴ 

ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ ʟʙʽʣʴʰʫʶʪʴʩʷ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʪʘ ʚʠʪʨʘʪ ɸʇʉ, 

ʘ ʦʧʽʨ ʪʦʨʮʝʚʦʤʫ ʩʪʠʩʥʝʥʥʶ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʽ ʟʤʝʥʰʝʥʥʷʤ ʚʠʪʨʘʪ ɸʇʉ. ɿʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ 

ʚʙʠʨʥʦʩʪʽ ʚʦʜʠ ʧʦ ʂʦʙʙ30, ʷʢ ʚʠʜʥʦ ʽʟ ʨʽʚʥʷʥʥʷ 4.8, ʪʘʢʦʞ ʟʤʝʥʰʫʻʪʴʩʷ ʽʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʽ ʚʠʪʨʘʪ ɸʇʉ.   

 

1- ʦʧʽʨ ʧʣʦʱʠʥʥʦʤʫ ʩʪʠʩʥʝʥʥʶ ʧʘʧʝʨʫ ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ, ʅ,  

2- ʦʧʽʨ ʪʦʨʮʝʚʦʤʫ ʩʪʠʩʥʝʥʥʶ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ, ʢʅ/ʤ; 3- ʦʧ̔ʨ 

ʧʨʦʜʘʚʣʶʚʘʥʥʶ, ʢʇʘ, 4- ʤʽʮʥʽʩʪʴ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ, ʢʅ/ʤ, 5- ʧʦʚʝʨʭʥʝʚʘ 

ʚʙʠʨʥʽʩʪʴ ʚʦʜʠ ʧʦ ʂʦʙʙ30, ʛ/ʤ
2 

ʈʠʩʫʥʦʢ 4.14 ï ʂʦʤʧʨʦʤʽʩʥʘ ʦʙʣʘʩʪʴ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ ʜʣʷ 

ʛʦʬʨʫʚʘʥʥʷ: 
 

 

ɿʘ ʟʥʘʡʜʝʥʠʤʠ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʨʝʛʨʝʩʽʾ Y1 ï Y5 (ʨʽʚʥʷʥʥʷ 4.4-

4.8) ʧʨʦʚʝʜʝʥʦ ʦʧʪʠʤʽʟʘʮʽʶ ʰʣʷʭʦʤ ʟʛʦʨʪʢʠ ʦʢʨʝʤʠʭ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʢʦʤʧʨʦʤʽʩʥʫ ʦʙʣʘʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʦʜʝʨʞʘʥʥʷ ʧʘʧʝʨʫ ʜʣʷ 

ʛʦʬʨʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʭ̔), ʷʢʘ ʥʘʚʝʜʝʥʘ 

ʥʘ ʨʠʩʫʥʢʫ 4.14. ɿʘʰʪʨʠʭʦʚʘʥʘ ʯʘʩʪʠʥʘ ʨʠʩʫʥʢʫ 4.14 ʻ ʪʽʻʶ ʢʦʤʧʨʦʤʽʩʥʦʶ 

ʦʙʣʘʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʦʜʝʨʞʘʥʥʷ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ 
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ʦʜʝʨʞʘʪʠ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʧʝʨʝʤʽʥʥʠʭ ʚ ʜʦʧʫʩʪʠʤʠʭ ʽʥʪʝʨʚʘʣʘʭ. ʗʢ ʚʠʜʥʦ ʽʟ 

ʨʠʩʫʥʢʫ 4.14, ʦʧʪʠʤʘʣʴʥʘ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤʠ ʭ̔ ʚ ʢʦʜʦʚʽʡ ʬʦʨʤʽ 

ʚ ʤʝʞʘʭ ʚʽʜ 0,35 ʜʦ 0,78 ʜʣʷ ʭ1 ʽ  ʚʽʜ  0,22  ʜʦ 0,75 ʜʣʷ  ʭ2.  

ʊʦʯʢʘ ʦʧʪʠʤʫʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʫʤʦʚ, ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ ʭ1 ʽ ʭ2 

ʥʘʙʫʚʘʶʪʴ ʪʘʢʠʭ ʟʥʘʯʝʥʴ ʭ̔: ʚ ʢʦʜʦʚʘʥʽʡ ʬʦʨʤʽ ʭ1 = 0,61 ʽ ʭ2 = 0,46 ʘʙʦ ʚ 

ʥʘʪʫʨʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ ʭ1 (ʩʪʫʧʽʥʴ ʤʣʠʚʘ) = 50Ñ2 
ʦ
ʐʈ,  ʭ2 (ʚʠʪʨʘʪʠ ɸʇʉ) = 4 ʢʛ/ʪ.  

ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʫ ʪʦʯʮʽ ʦʧʪʠʤʫʤʫ, 

ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ: ʦʧʽʨ ʧʨʦʜʘʚʣʶʚʘʥʥʶ ï 444 ʢʇʘ; ʦʧʽʨ ʧʣʦʱʠʥʥʦʤʫ 

ʩʪʠʩʥʝʥʥʶ ʧʘʧʝʨʫ ʧʽʩʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ ï 371 ʅ; ʦʧʽʨ ʪʦʨʮʝʚʦʤʫ 

ʩʪʠʩʥʝʥʥʶ ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ ï 2,36 ʢʅ/ʤ; ʤʽʮʥʽʩʪʴ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫʚʘʥʥʷ 

ï10 ʢʅ/ʤ; ʧʦʚʝʨʭʥʝʚʘ ʚʙʠʨʥʽʩʪʴ ʚʦʜʠ ʧʦ ʂʦʙʙ30 ï 17 ʛ/ʤ
2
, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ [135] ʜʦ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʤʘʨʢʠ ɹ-0 

  

4.5 ɺʧʣʠʚ ʚʠʪʨʘʪ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ 

 

ʄʘʢʫʣʘʪʫʨʘ ʷʢ ʚʪʦʨʠʥʥʘ ʩʠʨʦʚʠʥʘ ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫʪʚʦʨʶʻ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʦʛʦ ʚʦʣʦʢʥʘ. ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʦʛʦ ʚʦʣʦʢʥʘ ʟʨʦʩʪʘʻ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʮʠʢʣʽʚ ʾʾ ʧʝʨʝʨʦʙʣʝʥʥʷ. ʅʘ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʦʛʦ ʚʦʣʦʢʥʘ ʫ 

ʧʽʜʩʽʪʢʦʚʽʡ ʚʦʜʽ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʧʣʠʚʘʻ ʚʠʜ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʤʝʣʶʚʘʥʥʷ, ʪʠʧ ʬʦʨʤʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʨʽʙʥʦʛʦ ʚʦʣʦʢʥʘ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʢʘʨʪʦʥʫ ʜʦʟʚʦʣʠʪʴ ʥʝ ʪʽʣʴʢʠ ʝʢʦʥʦʤʽʯʥʦ ʚʠʪʨʘʯʘʪʠ ʷʢʽʩʥʝ ʚʦʣʦʢʥʦ, ʘ 

ʪʘʢʦʞ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʱʦ 

ʧʦʢʨʘʱʠʪʴ ʫʤʦʚʠ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʽ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʛʘʣʫʟʽ 

ʟ ʤʝʪʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ ʷʢ 

ʦʩʥʦʚʥʠʡ ʚʦʣʦʢʥʠʩʪʠʡ ʥʘʧʽʚʬʘʙʨʠʢʘʪ ʚ ʢʦʤʧʦʟʠʮʽʾ, ʟʘʟʚʠʯʘʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʤʘʢʫʣʘʪʫʨʫ ʨʽʟʥʠʭ ʤʘʨʦʢ, ʟʦʢʨʝʤʘ ʄʉ-5ɹ-2 ʪʘ ʄʉ-8ɺ-3. 
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ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ 

ʚʠʛʦʪʦʚʣʝʥʦ ʩʝʨʽʶ ʟʨʘʟʢʽʚ ʢʘʨʪʦʥʫ ʤʘʩʦʶ 175Ñ5 ʛ/ʤ
2
 ʨʽʟʥʦʛʦ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʩʢʣʘʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʦʢ: ʄʉ-5ɹ-2 ʪʘ ʄʉ-8ɺ-3 ʫ ʨʽʟʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ. 

ɺʠʟʥʘʯʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ 

ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʫ ʨʦʟʜʽʣʽ 2 (ʧ.2.2.1), ʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʝʨʽʾ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʚʦʜʠʣʠ 

ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʫ ʨʦʟʜʽʣʽ 2 (ʧ.2.2.1). 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʩʘʤʝ: ʟʘʣʝʞʥʦʩʪʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ: ʦʧʽʨ ʧʨʦʜʘʚʣʶʚʘʥʥʶ, ʨʫʡʥʽʚʥʝ ʟʫʩʠʣʣʷ ʧʽʜ ʯʘʩ ʩʪʠʩʥʝʥʥʷ 

ʢʽʣʴʮʷ ʽ ʧʦʚʝʨʭʥʝʚʘ ʚʙʠʨʥʽʩʪʴ ʚʦʜʠ ʧʽʜ ʯʘʩ ʦʜʥʦʙʽʯʥʦʛʦ ʟʤʦʯʫʚʘʥʥʷ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.8. 

ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʢʘʨʪʦʥʫ ʜʣʷ 

ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ ʚʠʟʥʘʯʘʣʠʩʷ ʟʛʽʜʥʦ ʟ ʧʨʠʡʥʷʪʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ (ʧʽʜʨʦʟʜʽʣ 2.2.2). ɿʥʘʯʝʥʥʷ ʦʧʦʨʫ ʧʨʦʜʘʚʣʶʚʘʥʥʷ, ʨʫʡʥʽʚʥʦʛʦ ʟʫʩʠʣʣʷ 

ʧʽʜ ʯʘʩ ʩʪʠʩʥʝʥʥʷ ʢʽʣʴʮʷ ʽ ʧʦʚʝʨʭʥʝʚʦʾ ʚʙʠʨʥʦʩʪʽ ʚʦʜʠ ʧʽʜ ʯʘʩ ʦʜʥʦʙʽʯʥʦʛʦ 

ʟʤʦʯʫʚʘʥʥʷ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʢʘʨʪʦʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ 

ʋʣʴʪʨʘʨʝʟ 200 ʚʽʜ 1 ʢʛ/ʪ ʜʦ 10 ʢʛ/ʪ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.7. 

ɯʟ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 4.7 ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  ʤʦʞʣʠʚʦ 

ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ (ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ) ʚʠʪʨʘʪ ɸʇʉ 

ʋʣʴʪʨʘʨʝʟ 200 (ʚʽʜ 1 ʢʛ/ʪ ʜʦ 4 ʢʛ/ʪ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʟʘ ʫʩʽʤʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʮʥʦʩʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ 

ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʨʽʟʥʦʾ  ʢʦʤʧʦʟʠʮʽʾ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʦʢ ʄʉ-5ɹ-2 

ʽ  ʄʉ-8ɺ-3. ʈʘʟʦʤ ʟ ʪʠʤ, ʟʘ ʚʠʪʨʘʪʠ ʋʣʴʪʨʘʨʝʟ 200, ʱʦ ʧʝʨʝʚʠʱʫʻ 4 ʢʛ/ʪ,  

ʧʨʘʢʪʠʯʥʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟʨʘʟʢʽʚ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ.  

ʇʨʠ ʮʴʦʤʫ, ʷʢ ʦʯʽʢʫʚʘʣʦʩʴ ʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ 

ʪʘʙʣʠʮʽ 4.7, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʨʘʟʢʽʚ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ 
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ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3, ʟʥʘʯʥʦ 

ʧʦʩʪʫʧʘʶʪʴʩʷ ʟʨʘʟʢʘʤ ʢʘʨʪʦʥʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2.  

 

 ʊʘʙʣʠʮʷ 4.7 ï ɿʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ 

ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ ʨʽʟʥʦʛʦ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʠʪʨʘʪ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 

 

ʉʢʣʘʜ 

ʢʦʤʧʦʟʠʮʽʾ 

ʄʉ-5ɹ-2/ʄʉ-

8ɺ-3
 

ɺʠʪʨʘʪʘ ʋʣʴʪʨʘʨʝʟ 200, ʢʛ/ʪ 

0 1 2 4 6 8 

ʆʧʽʨ ʧʨʦʜʘʚʣʶʚʘʥʥʶ, ʢʇʘ 

100/0 400 425 430 452 450 450 

90/10 346 351 392 420 420 420 

80/20 337 347 376 410 412 411 

70/30 325 340 361 400 401 402 

0/100 310 330 336 365 364 366 

ʈʫʡʥʽʚʥʝ ʟʫʩʠʣʣʷ ʧʽʜ ʯʘʩ ʩʪʠʩʥʝʥʥʷ ʢʽʣʴʮʷ, ʅ 

100/0 187 199 201 210 210 215 

90/10 175 184 197 199 200 201 

80/20 168 176 185 190 192 192 

70/30 159 163 180 188 190 190 

0/100 145 154 161 182 180 180 

ʇʦʚʝʨʭʥʝʚʘ ʚʙʠʨʥʽʩʪʴ ʚʦʜʠ ʧʽʜ ʯʘʩ ʦʜʥʦʙʽʯʥʦʛʦ ʟʤʦʯʫʚʘʥʥʷ ʧʦ ʂʦʙʙ60, ʛ/ʤ
2
 

100/0 192 30 25 15 15 13 

90/10 208 25 19 14 14 12 

80/20 201 21 17 12 11 10 

70/30 196 19 15 11 10 10 

0/100 220 15 12 9 9 9 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʝʜʝʥʠʭ ʚ 

ʪʘʙʣʠʮʽ 4.7, ʜʘʻ ʪʘʢʦʞ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʩʪʦʩʦʚʥʦ ʫʤʦʚ, ʟʘ ʷʢʠʭ ʤʦʞʣʠʚʦ   
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ʦʜʝʨʞʘʪʠ  ʢʘʨʪʦʥ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ, ʷʢʠʡ ʙʠ ʟʘ ʩʚʦʾʤʠ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʧʦʚʽʜʘʚ ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ 

[168] ʜʣʷ ʢʘʨʪʦʥʫ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʤʘʨʢʠ ʂ-175. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʽʟ 100% 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʢʘʨʪʦʥ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ 

ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ ʟ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʱʝʚʢʘʟʘʥʠʤ ʚʠʤʦʛʘʤ, 

ʟʘ ʚʠʪʨʘʪʠ ʋʣʴʪʨʘʨʝʟ 200 1 ʢʛ/ʪ ʧʨʦʜʫʢʮʽʾ. ʈʘʟʦʤ ʟ ʪʠʤ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʢʘʨʪʦʥ ʜʣʷ 

ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ ʟ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʚʠʱʝʚʢʘʟʘʥʠʤ ʚʠʤʦʛʘʤ, ʽʟ 100% ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 ï ʧʦʪʨʽʙʥʦ 4 ʢʛ/ʪ 

ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200.   

ʗʢʱʦ ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʜʦʜʘʚʘʥʥʷʤ ʩʤʦʣʠ ʋʣʴʪʨʘʨʝʟ 

200 ʜʦ ʚʦʣʦʢʥʠʩʪʦʾ ʢʦʤʧʦʟʠʮʽʾ ʟ ʨʽʟʥʠʭ ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ, ʪʘʢʠʭ ʷʢ  ʄʉ-5ɹ-2 ʽ 

ʄʉ-8ɹ-3, ʪʦ ʷʢ ʧʦʢʘʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.2, ʚʚʝʜʝʥʥʷ ʫ 

ʚʦʣʦʢʥʠʩʪʫ ʢʦʤʧʦʟʠʮʽʶ, ʷʢʘ ʤʽʩʪʠʪʴ 30% ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3, ɸʇʉ 

ʋʣʴʪʨʘʨʝʟ 200 ʚ ʢʽʣʴʢʦʩʪʽ 4 ʢʛ/ʪ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʟʨʘʟʢʠ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ 

ʰʘʨʽʚ  ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʮʥʦʩʪʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ 

ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ  ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 100% ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʯʘʩʪʢʦʚʦʾ ʟʘʤʽʥʠ (ʜʦ 30%) ʫ ʚʦʣʦʢʥʠʩʪʽʡ ʢʦʤʧʦʟʠʮʽʾ ʙʽʣʴʰ ʚʘʨʪʽʩʥʦʾ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2  ʥʘ ʜʨʽʙʥʦʚʦʣʦʢʥʠʩʪʫ ʤʘʢʫʣʘʪʫʨʫ ʤʘʨʢʠ ʄʉ-8ɺ -3 ʽ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʟʤʝʥʰʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ 

ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ. 

ʗʢ ʚʽʜʦʤʦ, ʜʨʽʙʥʝ ʚʦʣʦʢʥʦ ʤʘʻ ʚʠʩʦʢʦ ʨʦʟʚʠʥʝʥʫ ʧʠʪʦʤʫ ʧʦʚʝʨʭʥʶ ʽ ʮʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ 

ʛʨʫʧʘʤʠ ʮʝʣʶʣʦʟʠ ʽ ɸʇʉ,  ʽ, ʪʠʤ ʩʘʤʠʤ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ 

ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʨʦʪʢʝ ʚʦʣʦʢʥʦ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʻ ʥʘ ʧʘʧʝʨʦʪʚʦʨʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʩʠ ʽʟ ʨʽʟʥʠʭ ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ. ɺʦʥʦ ʤʦʞʝ ʧʦʛʽʨʰʠʪʠ ʩʪʨʫʢʪʫʨʫ 

ʚʦʣʦʢʥʘ  ̔ʚʠʢʦʥʘʪʠ ʨʦʣʴ ʟʚôʷʟʫʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʟʤʽʮʥʶʻ ʧʘʧʽʨ ʪʘ ʢʘʨʪʦʥ. 

ɿ ʤʝʪʦʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʚʠʩʥʦʚʢʽʚ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʤʽʥ ʫ 

ʩʪʨʫʢʪʫʨʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ, 
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ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʟ ʨʽʟʥʦʶ ʢʦʤʧʦʟʠʮʽʻʶ ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʇʉ 

ʋʣʴʪʨʘʨʝʟ 200 ʟʘ ʚʠʪʨʘʪʠ 4 ʢʛ ʥʘ ʪʦʥʥʫ ʢʘʨʪʦʥʫ, ʫ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʤʽʢʨʦʩʢʦʧʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

 

ʘ)                                                            ʙ) 

 

ʚ)                                                           ʛ) 

ʈʠʩʫʥʦʢ 4.15 ï ʄʽʢʨʦʩʢʦʧʽʯʥʽ ʟʥʽʤʢʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʢʘʨʪʦʥʫ ʜʣʷ 

ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ: 100% ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ 

ʄʉ-5ɹ-2 (ʘ); 100% ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-8ɺ-3 (ʙ); 30% ʄʉ-8ɺ-3 ʽ 70% ʄʉ-5ɹ-2 

(ʚ);  30% ʄʉ-8ɺ-3 ʽ 70% ʄʉ-5ɹ-2 ʟ ʜʦʜʘʚʘʥʥʷʤ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʟ ʚʠʪʨʘʪʦʶ 4 

ʢʛ/ʪ (ʛ). 

ʅʘ ʨʠʩʫʥʢʫ 4.15 ʥʘʚʝʜʝʥʦ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʟʨʘʟʢʽʚ ʢʘʨʪʦʥʫ, ʷʢʽ ʚʠʛʦʪʦʚʣʝʥʦ: 

-  ̔ ʟ 100% ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 (ʨʠʩʫʥʦʢ 4.15, ʘ);  

- ʽʟ 100% ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3(ʨʠʩʫʥʦʢ 4.15, ʙ); 

- ʽʟ ʚʦʣʦʢʥʠʩʪʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʷʢʘ ʤʽʩʪʠʪʴ 30% ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 ʪʘ 

70% ʄʉ-5ɹ-2 (ʨʠʩʫʥʦʢ 4.15, ʚ); 
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- ʟ ʜʦʜʘʚʘʥʥʷʤ ʜʦ ʚʦʣʦʢʥʠʩʪʦʾ  ʢʦʤʧʦʟʠʮʽʾ  (30% ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-

3 ʪʘ 70% ʄʉ-5ɹ-2) 4 ʢʛ/ʪ ʩʤʦʣʠ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 (ʨʠʩʫʥʦʢ 4.15, ʛ).  

ʗʢ ʚʠʜʥʦ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʟʥʽʤʢʽʚ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʦʢ 4.15 ʛ, ʧʽʩʣʷ 

ʜʦʜʘʚʘʥʥʷ  ʩʤʦʣʠ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʜʦ ʚʦʣʦʢʥʠʩʪʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʷʢʘ ʤʽʩʪʠʪʴ  

30% ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʛʨʫʧʫʚʘʥʥʷ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ, 

ʾʭ ʟʙʣʠʞʝʥʥʷ ʪʘ ʟôʻʜʥʘʥʥʷ ʦʜʥʝ ʟ ʽʥʰʠʤ ʽ, ʷʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʨʘʥʽʰʝ ʥʘ 
13
ʉ ʗʄʈ - 

ʩʧʝʢʪʨʘʭ (ʨʠʩʫʥʦʢ ɼ.1),  ʚ ʤʽʨʫ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʫʪʚʦʨʶʻʪʴʩʷ ʙʽʣʴʰ ʱʽʣʴʥʘ 

ʩʪʨʫʢʪʫʨʘ ʢʘʨʪʦʥʫ.  

 

4.6 ɺʧʣʠʚ ʚʠʪʨʘʪ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʘʧʝʨʫ ʦʙʛʦʨʪʢʦʚʦʛʦ 

 

ʉʝʨʝʜ ʧʨʦʜʫʢʮʽʾ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʛʘʣʫʟʽ 

ʤʘʡʞʝ 20 % ʟʘ ʦʙʩʷʛʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʚʠʨʦʙʣʷʻʪʴʩʷ ʧʘʧʽʨ 

ʦʙʛʦʨʪʢʦʚʠʡ [6]. ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʚʠʪʨʘʪ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʪʘʢʦʛʦ ʢʣʘʩʫ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʧʘʧʝʨʫ ʦʙʛʦʨʪʢʦʚʦʛʦ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʚʠʛʦʪʦʚʣʝʥʦ ʩʝʨʽʶ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ 

ʤʘʩʦʶ 120Ñ5 ʛ/ʤ
2 
ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2. ɺʠʪʨʘʪʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ ʚʘʨʽʶʚʘʣʠ ʚ ʤʝʞʘʭ ʚʽʜ 1 ʢʛ/ʪ ʜʦ 6 ʢʛ/ʪ ʚʽʜ ʘ.ʩ. ʚʦʣʦʢʥʘ ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʜʦ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʨʦʟʯʠʥʫ ʩʤʦʣʠ ʋʣʴʪʨʘʩʘʡʟ 200 ʟ ʚʠʪʨʘʪʦʶ 2 

ʢʛ/ʪ. ʉʪʫʧʽʥʴ ʤʣʠʚʘ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʩʢʣʘʜʘʚ 45 Ñ 2 
0
ʐʈ. ɺʠʟʥʘʯʝʥʥʷ ʷʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʦʣʦʢʥʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʫ 

ʨʦʟʜʽʣʽ 2 (ʧ.2.2.2), ʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʝʨʽʾ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ, 

ʦʧʠʩʘʥʦʶ ʫ ʨʦʟʜʽʣʽ 2 (ʧ.2.2.2). ɿʘʣʝʞʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʦʙʛʦʨʪʢʦʚʦʛʦ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-

5ɹ-2, ʚʽʜ ʚʠʪʨʘʪ ɸʇʉ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 4.8. 
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ʊʘʙʣʠʮʷ 4.8 ï ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ 

ʦʙʛʦʨʪʢʦʚʦʛʦ ʤʘʩʦʶ 120 ʛ/ʤ
2
 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʚʠʪʨʘʪ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 

 

ɯʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ 4.8, 

ʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʟ ʚʠʪʨʘʪʦʶ 2 

ʢʛ/ʪ ʪʘ ʋʣʴʪʨʘʩʘʡʟ 200 ʟ ʚʠʪʨʘʪʦʶ 2 ʢʛ/ʪ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʧʘʧʽʨ ʦʙʛʦʨʪʢʦʚʠʡ, 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʛʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʜʦʢʫʤʝʥʪʫ [169] ʜʣʷ ʤʘʨʢʠ ɾ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʘʢʦʞ ʘʢʪʦʤ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʦʜʥʦʤʫ ʽʟ ʧʽʜʧʨʠʻʤʩʪʚ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ ʛʘʣʫʟʽ (ʜʦʜʘʪʦʢ ɾ). 

 

4.7 ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʟ 

ʚʦʣʦʢʥʘʤʠ ʮʝʣʶʣʦʟʠ ʫ ʟʨʘʟʢʘʭ ʧʘʧʝʨʫ ʤʝʪʦʜʦʤ ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ 

 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʠʩʥʦʚʢʽʚ ʩʪʦʩʦʚʥʦ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʝʩʪʝʨʥʠʭ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ ʽ 

ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʚʦʣʦʢʦʥ ʤʘʢʫʣʘʪʫʨʠ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʽ 

ʢʘʨʪʦʥʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʚ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ 

ʧʘʧʝʨʫ ʛʦʬʨʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ.  

ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʠʛʦʪʦʚʣʝʥʦ ʣʘʙʦʨʘʪʦʨʥʽ ʟʨʘʟʢʠ ʧʘʧʝʨʫ ʜʣʷ ʛʦʬʨʫʚʘʥʥʷ ʽʟ 

ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʤʘʩʦʶ 140 Ñ 8 ʛ/ʤ
2
 ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʤʬʦʪʝʨʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ (ʨʠʩʫʥʦʢ 4.16) ʪʘ ʽʟ ʚʚʝʜʝʥʥʷʤ ʫ ʚʦʣʦʢʥʠʩʪʫ ʤʘʩʫ ʜʦʩʣʽʜʞʝʥʠʭ 

ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ  (ʨʠʩʫʥʢʠ 4.17, ɽ.1 ï ɽ.4). ɺʠʙʽʨ ʤʝʪʦʜʫ ɯʏ-

 ̄

ʚʘʨʽʘʥʪʫ 

ɺʠʪʨʘʪʠ ɸʇʉ 

ʋʣʴʪʨʘʨʝʟ 200, ʢʛ/ʪ 

ʈʦʟʨʠʚʥʘ ʜʦʚʞʠʥʘ, 

ʤ 

ʉʪʫʧʽʥʴ 

ʧʨʦʢʣʝʶʚʘʥʥʷ, 

ʤʤ 

1 - 2300 - 

2 2 3250 1,6 

3 4 3400 1,8 

4 6 3650 2,2 

ɺʠʤʦʛʠ 

ʩʪʘʥʜʘʨʪʫ 

[169] ʜʣʷ 

ʤʘʨʢʠ ɾ 

ʥʝ ʤʝʥʰʝ ʥʽʞ 

2900 
ʥʝ ʤʝʥʰʝ ʥʽʞ 1,4 

ɺʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ 

[169] ʜʣʷ ʤʘʨʢʠ 

ɾ 
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ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʠʤ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʥʠʡ ʩʧʝʢʪʨ ʫ 

ʚʠʛʣʷʜʽ ʢʨʠʚʦʾ ʧʦʛʣʠʥʘʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʫʜʦʚʫ 

ɸʇʉ, ʷʢʘ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʜʣʷ ʢʦʞʥʦʾ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʾ ʩʧʦʣʫʢʠ [168], ʽ ʪʠʤ 

ʩʘʤʠʤ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ  ʚʟʘʻʤʦʜʽʾ ɸʇʉ ʟ ʮʝʣʶʣʦʟʦʶ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʣʽʥʽʡ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʦʙʣʘʩʪʷʭ ʧʦʛʣʠʥʘʥʥʷ 

ʥʘ ʦʪʨʠʤʘʥʠʭ ʩʧʝʢʪʨʘʭ ʧʨʦʚʝʜʝʥʦ ʟʘ ʚʽʜʦʤʠʤʠ ʘʪʣʘʩʘʤʠ ʽ ʪʘʙʣʠʮʷʤʠ [168,169]. 

 

ʍʚʠʣʴʦʚʝ ʯʠʩʣʦ, ʩʤ
-1 

ʈʠʩʫʥʦʢ  4.16 ï ɯʏ-ʩʧʝʢʪʨʠ ʟʨʘʟʢʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ  ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ 

 

ɿ ʤʝʪʦʶ  ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥ, ʷʢʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʤʦʣʝʢʫʣʷʨʥʽʡ 

ʙʫʜʦʚʽ ɸʇʉ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʫ ʚʥʘʩʣʽʜʦʢ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ ʮʝʣʶʣʦʟʥʦʶ 

ʤʘʪʨʠʮʝʶ, ʤʝʪʦʜʦʤ ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ, ʟʘ ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʚ ʧ.2.2.6 ʦʪʨʠʤʘʥʦ 

ʚʽʜʧʦʚʽʜʥʽ ɯʏ-ʩʧʝʢʪʨʠ. 

ʍʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ɸʇʉ ʟ ʮʝʣʶʣʦʟʦʶ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʘʭ ʧʘʧʝʨʫ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʟʥʠʢʥʝʥʥʷʤ, ʟʤʽʱʝʥʥʷʤ ʘʙʦ ʟʤʽʥʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʩʤʫʛ ʧʦʛʣʠʥʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʮʝʣʶʣʦʟʠ ʥʘ ɯʏ -

ʩʧʝʢʪʨʘʭ. ɺ  ʦʩʥʦʚʫ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʢʣʘʜʝʥʦ ʧʦʩʪʫʣʘʪ ʧʨʦ ʪʝ, ʱʦ ʝʣʝʤʝʥʪʘʤ 

ʢʦʞʥʦʾ ʭʽʤʽʯʥʦʾ ʛʨʫʧʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʽ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʽ ʩʤʫʛʠ 
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ʧʦʛʣʠʥʘʥʥʷ ʚ ɯʏ-ʩʧʝʢʪʨʽ. ɿʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʩʤʫʛ ʧʦʛʣʠʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʤʫʛ ɯʏ-

ʩʧʝʢʪʨʫ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʤʦʣʝʢʫʣʷʨʥʫ ʩʪʨʫʢʪʫʨʫ ʨʝʯʦʚʠʥʠ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ. 

ɸʥʘʣʽʟ ɯʏ ʩʧʝʢʪʨʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʙʝʟ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ 

(ʨʠʩʫʥʦʢ 4.16) ʪʘ ʟ ʚʚʝʜʝʥʥʷʤ ʫ ʚʦʣʦʢʥʠʩʪʫ ʤʘʩʫ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ, 

ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʢʘʭ 4.12, ɽ.1-ɽ.4, ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʦʾ ʩʤʫʛʠ 

ʧʦʛʣʠʥʘʥʥʷ ʚ ʽʥʪʝʨʚʘʣʽ 3040-3700 ʩʤ
-1
, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʘʣʝʥʪʥʠʤ ʢʦʣʠʚʘʥʥʷʤ 

ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ [170]. ʗʢ ʚʠʜʥʦ ʽʟ ʨʠʩʫʥʢ̔ʚ 4.17, ɽ.1-ɽ.4, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʽ ʧʦʣʦʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʣʽʥʽʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʤʘʪʨʠʮʽ ʧʘʧʝʨʫ ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʚʦʜʥʝʚʠʭ ʟʚ'ʷʟʢʽʚ, 

ʫʪʚʦʨʝʥʠʭ ʚʟʘʻʤʦʜʽʻʶ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʮʝʣʶʣʦʟʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ 

ɸʇʉ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʟʩʫʚʫ ʜʣʷ ʟʨʘʟʢʘ ʧʘʧʝʨʫ ʟ ʘʤʬʦʪʝʨʥʠʤʠ 

ʧʦʣʽʤʝʨʥʠʤʠ ʩʤʦʣʘʤʠ ʫ ʙʽʢ ʙʽʣʴʰʠʭ ʯʘʩʪʦʪ ʟ 3369 ʩʤ
-1 
ʜʦ 3400 ʩʤ

-1
. ʊʘʢʠʡ ʟʩʫʚ 

ʤʘʢʩʠʤʫʤʫ ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ʚʘʣʝʥʪʥʠʭ ʢʦʣʠʚʘʥʴ ɜ(ʆ-ʅ) ʟʫʤʦʚʣʝʥʦ 

ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʽʣʴʥʠʭ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʮʝʣʶʣʦʟʠ ʟʘ 

ʨʘʭʫʥʦʢ ʟʘʣʫʯʝʥʥʷ ʾʭ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʦʜʥʝʚʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ  ʘʟʝʪʠʜʠʥʦʚʠʤʠ ʛʨʫʧʘʤʠ 

ɸʇʉ ʪʘ ʮʝʣʶʣʦʟʦʶ.  

ɯʟ ʨʠʩʫʥʢʘ 4.16 ʚʠʜʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ʜʝʬʦʨʤʘʮʽʡʥʠʭ 

ʢʦʣʠʚʘʥʴ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʚ ʦʙʣʘʩʪʽ 1637 ʩʤ
-1
 ʜʣʷ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʙʝʟ ɸʇʉ  

ʟʥʘʯʥʦ ʧʦʩʠʣʶʻʪʴʩʷ ʫ ʨʘʟʽ ʟʘʣʫʯʝʥʥʷ ɸʇʉ  ʋʣʴʪʨʘʨʝʟ 200 (ʨʠʩʫʥʦʢ 4.17). ʇʨʠ 

ʮʴʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ʟʤʽʱʫʻʪʴʩʷ ʜʦ 1645 ʩʤ
-1
, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʟʨʦʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʜʘʥʦʛʦ ʚʠʜʫ ʢʦʣʠʚʘʥʴ, ʘ ʟʥʘʯʠʪʴ - ʧʨʦ ʧʝʨʝʙʫʜʦʚʫ ʩʠʩʪʝʤʠ 

ʚʦʜʥʝʚʠʭ ʟʚôʷʟʢʽʚ. ʊʘʢʘ ʧʝʨʝʙʫʜʦʚʘ ʧʦʚôʷʟʘʥʘ ʟ ʨʦʟʢʨʠʪʪʷʤ ʘʟʝʪʠʜʠʥʦʚʦʛʦ ʮʠʢʣʫ, 

ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʟʤʽʥʘ ʧʦʛʣʠʥʘʥʥʷ ʚ ʦʙʣʘʩʪʽ 1540-1640 ʩʤ
-1
, ʷʢʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʘʟʝʪʠʜʠʥʽʚ [170], ʥʘ ʧʦʣʦʩʫ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 1790 ʩʤ
-1
 ʜʣʷ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʟ ɸʇʉ. 

ɼʦ ʪʦʛʦ ʞ, ʟʙʽʣʴʰʝʥʥʷ ʧʦʣʦʩʠ ʧʦʛʣʠʥʘʥʥʷ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ 

ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʚʽʜ 1236 ʩʤ
-1 
ʫ ʟʨʘʟʢʘʭ ʙʝʟ ɸʇʉ  ʜʦ  1260  ʩʤ

-1
 ʫ ʟʨʘʟʢʘʭ ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʋʣʴʪʨʘʨʝʟ 200 ʚʢʘʟʫʻ ʪʘʢʦʞ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʩʪʝʨʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʮʝʣʶʣʦʟʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ɸʇʉ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ɸʇʉ ʚ ʩʠʩʪʝʤʽ ɸʇʉ - 
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ʮʝʣʶʣʦʟʘ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʽʥʽʡ ʧʦʛʣʠʥʘʥʥʷ ʚ 

ʦʙʣʘʩʪʽ 2800-3000 ʩʤ
-1
, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʟʚôʷʟʢʽʚ ʉ-ʅ ʽ N-H. 

 
ʍʚʠʣʴʦʚʝ ʯʠʩʣʦ, ʩʤ

-1 

ʈʠʩʫʥʦʢ  4.17 ï ɯʏ-ʩʧʝʢʪʨʠ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʟ ɸʇʉ  ʋʣʴʪʨʘʨʝʟ 200 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ɯʏ - ʩʧʝʢʪʨʽʚ ʧʘʧʝʨʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʟ ʜʦʜʘʚʘʥʥʷʤ 

ɸʇʉ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʩʪʝʨʥʠʭ 

ʟʚ'ʷʟʢʽʚ ʤʽʞ ʘʟʝʪʠʜʠʥʦʚʠʤʠ ʛʨʫʧʘʤʠ ɸʇʉ ʽ ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʮʝʣʶʣʦʟʠ, ʘ 

ʪʘʢʦʞ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʢʦʚʘʣʝʥʪʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʢʘʨʙʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ɸʇʉ ʪʘ 

ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʮʝʣʶʣʦʟʠ. 

 

4.8 ɽʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ɸʇʉ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʘʨʪʦʥʫ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʢʫʣʘʪʫʨʠ 

 

ʈʦʟʨʘʭʫʥʦʢ ʟʨʦʙʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ʫʩʝʨʝʜʥʝʥʠʭ ʜʘʥʠʭ 2016 ʨʦʢʫ ʥʘ                    

ʇʨɸʊ çʂʠʾʚʩʴʢʠʡ ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʠʡ ʢʦʤʙʽʥʘʪè. 

1 ɹʘʟʦʚʘ ʪʝʭʥʦʣʦʛʽʷ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʙʘʟʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ 1 ʪ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ 

ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ ʤʘʩʦʶ 140 ʛ/ʤ
2
 ʟʛʽʜʥʦ ʟ ɻʆʉʊ 7420-89, ʷʢ ʩʠʨʦʚʠʥʫ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʝʣʶʣʦʟʫ ʭʚʦʡʥʫ ʥʝʙʽʣʝʥʫ (10%), ʤʘʢʫʣʘʪʫʨʫ ʤʘʨʦʢ: ʄʉ-5ɹ-2, 

ʄʉ-5ɹ-3 (ʜʦ 90%), ʷʢ ʭʽʤʽʯʥʦ-ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ (ʍɼʈ) ï ʢʨʦʭʤʘʣʴ 

ʤʦʜʠʬʽʢʦʚʘʥʠʡ 15-20 ʢʛ/ʪ, ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʢʣʝʡ ʥʘ ʦʩʥʦʚʽ ʢʘʥʽʬʦʣʽ ʟ ʚʠʪʨʘʪʦʶ 6-8 

ʢʛ/ʪ ʢʘʨʪʦʥʫ, ʢʦʘʛʫʣʷʥʪ ʇʦʣʽʤʽʥ VZ 1,7-2,0 ʢʛ/ʪ, ʬʣʦʢʫʣʷʥʪ FENNOPOL A 305              

2 ʢʛ/ʪ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ, ʷʢʽ ʙʫʣʠ ʚʟʷʪʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʂʈʄ-1 ʩʢʣʘʜʘʻ 500 ʪ/ʜʦʙʫ.  

1.1 ʇʨʦʚʝʜʝʤʦ ʨʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʢʦʤʧʦʟʠʮʽʾ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʢʘʨʪʦʥʫ.  

ʈʦʟʨʘʭʫʻʤʦ ʚʘʨʪʽʩʪʴ ʮʝʣʶʣʦʟʠ ʩʫʣʴʬʘʪʥʦʾ ʥʝʙʽʣʝʥʦʾ ʤʘʨʢʠ ʅʉ-2 ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ 1 ʪ ʧʨʦʜʫʢʮʽʾ  ʟʘ ʚʠʪʨʘʪʠ 288 ʢʛ/ʪ ʟ ʚʦʣʦʛʽʩʪʶ 10 % ʽ ʟʘ ʮʽʥʦʶ                  

16 000 ʛʨʥ/ʪ. 

 

ɿʘ ʨʽʢ ʚʘʨʪʽʩʪʴ ʩʢʣʘʜʘʻ:  

1.2 ʈʦʟʨʘʭʫʻʤʦ ʚʘʨʪʽʩʪʴ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ           

1 ʪ ʧʨʦʜʫʢʮʽʾ ʟʘ ʮʽʥʦʶ 4500 ʛʨʥ/ʪ ʽ ʚʠʪʨʘʪʠ 904 ʢʛ/ʪ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʦʣʦʛʦʩʪʽ                  

12 %). 

 

ɿʘ ʨʽʢ ʚʘʨʪʽʩʪʴ ʩʢʣʘʜʘʻ:  

1.3 ʈʦʟʨʘʭʫʻʤʦ ʚʘʨʪʽʩʪʴ ʢʨʦʭʤʘʣʶ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʥʘ ʦʩʥʦʚʽ ʢʘʥʽʬʦʣʽ ʟʘ 

ʮʽʥʦʶ 15 000 ʛʨʥ/ʪ, ʚʠʪʨʘʪʘ ʩʪʘʥʦʚʠʪʴ 15 ʢʛ/ʪ. 

 

ɿʘ ʨʽʢ ʚʘʨʪʽʩʪʴ ʩʢʣʘʜʘʻ:  

1.4 ʈʦʟʨʘʭʫʻʤʦ ʚʘʨʪʽʩʪʴ ʢʣʝʶ ʥʘ ʦʩʥʦʚʽ ʘʣʢʽʣʢʝʪʝʥʦʚʦʛʦ ʜʠʤʝʨʫ ʟʘ ʮʽʥʦʶ                  

12 000 ʛʨʥ/ʪ, ʚʠʪʨʘʪʘ ʩʪʘʥʦʚʠʪʴ 6 ʢʛ/ʪ. 

 

ɿʘ ʨʽʢ ʚʘʨʪʽʩʪʴ ʩʢʣʘʜʘʻ:  

1.5  ɽʢʦʥʦʤʽʷ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ 

ʂʈʄ-1 
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ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʪʫʧʽʥʴ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ ʟʘ 

ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʤʘʩʠ 55 
0
ʐʈ ʩʢʣʘʜʘʻ 610 ʤʛ/ʜʤ

3
. ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 1 ʪ ʢʘʨʪʦʥʫ 

ʢʽʣʴʢʽʩʪʴ ʫʪʨʠʤʘʥʦʛʦ ʚʦʣʦʢʥʘ ʩʢʣʘʜʘʻ 30,5 ʢʛ.  

ʈʦʟʨʘʭʫʻʤʦ ʚʘʨʪʽʩʪʴ ʫʪʨʠʤʘʥʦʛʦ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ ʂʈʄ-1. 

 

ɺʘʨʪʽʩʪʴ ʫʪʨʠʤʘʥʦʛʦ ʚʦʣʦʢʥʘ ʥʘ ʨʽʢ ʩʢʣʘʜʘʻ:   

 

1.6 ɽʢʦʥʦʤʽʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʬʣʦʢʫʣʷʥʪʽʚ ʥʘ ʟʥʝʚʦʜʥʝʥʥʷ ʦʩʘʜʫ 

ʆʙôʻʤ ʦʩʘʜʫ, ʱʦ ʧʦʩʪʫʧʘʻ ʥʘ ʟʥʝʚʦʜʥʝʥʥʷ ʧʦ ʂʈʄ-1 ʩʢʣʘʜʘʻ: 

 

ɿʘ ʨʽʢ:  

  ʇʠʪʦʤʘ ʚʠʪʨʘʪʘ ʬʣʦʢʫʣʷʥʪʘ FENNOPOL A 305 ʥʘ ʰʥʝʢʦʚʦʤʫ ʧʨʝʩʽ ʜʣʷ 

ʟʥʝʚʦʜʥʝʥʥʷ ʦʩʘʜʫ HUBER ROTAMAT ʩʢʣʘʜʘʻ 2,0 ʢʛ/ʪ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ.  

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʣʦʢʫʣʷʥʪʘ ʧʨʠ ʟʥʝʚʦʜʥʝʥʥʽ  

ʚʽʜʭʦʜʽʚ ʟʘ ʨʽʢ ʩʢʣʘʜʘʻ: 

                

1.7 ɽʢʦʥʦʤʽʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʦʙôʻʤʽʚ ʦʩʘʜʫ, ʱʦ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ 

ʩʢʣʘʜʫʚʘʥʥʷ 

ɺʦʣʦʛʽʩʪʴ ʦʩʘʜʫ ʧʽʩʣʷ ʟʥʝʚʦʜʥʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 62,1%. ɺʠʪʨʘʪʠ ʥʘ ʚʠʚʝʟʝʥʥʷ ʽ 

ʩʢʣʘʜʫʚʘʥʥʷ 1 ʪ ʚʦʣʦʛʦʛʦ ʦʩʘʜʫ ʩʢʣʘʜʘʻ 25 ʛʨʥ.  

ɽʢʦʥʦʤʽʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʽʚ ʦʩʘʜʫ, ʱʦ ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ 

ʟʘʭʦʨʦʥʝʥʥʷ, ʩʢʣʘʜʘʪʠʤʝ:  

 

ʉʫʤʘʨʥʽ ʟʘʪʨʘʪʠ ʩʢʣʘʜʘʶʪʴ:  

ʛʨʥ/ʨʽʢ 

2 ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ  

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʩʠʨʦʚʠʥʫ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʨʪʦʥʫ - ʤʘʢʫʣʘʪʫʨʫ 100 % ʤʘʨʢʠ ʄʉ-5ɹ-2 ʽ ʷʢ ʭʽʤʽʯʥʽ ʜʦʧʦʤʽʞʥʽ 
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ʨʝʯʦʚʠʥʠ ï ʘʤʬʦʪʝʨʥʽ ʧʦʣʽʤʝʨʥʽ ʩʤʦʣʠ: ʋʣʴʪʨʘʨʝʟ 200 ʟ ʚʠʪʨʘʪʦʶ 4  ʢʛ/ʪ ʚʽʜ 

ʘʙʩ.ʩʫʭ.ʚʦʣʦʢʥʘ ʽ  ʋʣʴʪʨʘʩʘʡʟ 200 2 ʢʛ/ʪ ʚʽʜ ʘʙʩ.ʩʫʭ.ʚʦʣʦʢʥʘ. 

2.1 ʈʦʟʨʘʭʫʻʤʦ ʚʘʨʪʽʩʪʴ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2 ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ           

1 ʪ ʧʨʦʜʫʢʮʽʾ ʟʘ ʮʽʥʦʶ 4500 ʛʨʥ/ʪ ʽ ʚʠʪʨʘʪʠ 1236 ʢʛ/ʪ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʦʣʦʛʦʩʪʽ   12 

%). 

 

ɿʘ ʨʽʢ ʚʘʨʪʽʩʪʴ ʩʢʣʘʜʘʻ:  

2.2 ʈʦʟʨʘʭʫʻʤʦ ʚʘʨʪʽʩʪʴ ʋʣʴʪʨʘʨʝʟ 200 ʟʘ ʮʽʥʦʶ 27 000 ʛʨʥ/ʪ, ʚʠʪʨʘʪʘ 

ʩʪʘʥʦʚʠʪʴ 4 ʢʛ/ʪ. 

 

ɿʘ ʨʽʢ ʚʘʨʪʽʩʪʴ ʩʢʣʘʜʘʻ: . 

2.3 ʈʦʟʨʘʭʫʻʤʦ ʚʘʨʪʽʩʪʴ ʋʣʴʪʨʘʩʘʡʟ 200 ʟʘ ʮʽʥʦʶ 24 000 ʛʨʥ/ʪ, ʚʠʪʨʘʪʘ 

ʩʪʘʥʦʚʠʪʴ 4 ʢʛ/ʪ. 

 

ɿʘ ʨʽʢ ʚʘʨʪʽʩʪʴ ʩʢʣʘʜʘʻ:  

2.4 ɽʢʦʥʦʤʽʷ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʩʽʪʮʽ ʂʈʄ-

1 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʟʙʽʣʴʰʝʥʥʷ ʩʪʫʧʝʥʷ ʫʪʨʠʤʘʥʥʷ 

ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ ʟʘ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʤʘʩʠ 55 
0
ʐʈ ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ 4 ʢʛ/ʪ 

ʜʦʩʷʛʘʻ 715 ʤʛ/ʜʤ
3
. ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 1 ʪ ʢʘʨʪʦʥʫ ʝʢʦʥʦʤʽʷ ʚʦʣʦʢʥʘ ʩʢʣʘʜʘʻ                

35,75 ʢʛ.  

 

ɺʘʨʪʽʩʪʴ ʫʪʨʠʤʘʥʦʛʦ ʚʦʣʦʢʥʘ ʥʘ ʨʽʢ ʩʢʣʘʜʘʻ:   

 

2.5 ɽʢʦʥʦʤʽʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʬʣʦʢʫʣʷʥʪʽʚ ʥʘ ʟʥʝʚʦʜʥʝʥʥʷ ʦʩʘʜʫ 

ʆʙôʻʤ ʦʩʘʜʫ, ʱʦ ʧʦʩʪʫʧʘʻ ʥʘ ʟʥʝʚʦʜʥʝʥʥʷ ʧʦ ʂʈʄ-1 ʩʢʣʘʜʘʻ: 

 

ɿʘ ʨʽʢ:  
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  ʇʠʪʦʤʘ ʚʠʪʨʘʪʘ ʬʣʦʢʫʣʷʥʪʘ FENNOPOL A 305 ʥʘ ʰʥʝʢʦʚʦʤʫ ʧʨʝʩʽ ʜʣʷ 

ʟʥʝʚʦʜʥʝʥʥʷ ʦʩʘʜʫ HUBER ROTAMAT ʩʢʣʘʜʘʻ 2,0 ʢʛ/ʪ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ.  

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʣʦʢʫʣʷʥʪʘ ʧʨʠ ʟʥʝʚʦʜʥʝʥʥʽ  

ʚʽʜʭʦʜʽʚ ʟʘ ʨʽʢ ʩʢʣʘʜʘʻ: 

                

2.6 ɽʢʦʥʦʤʽʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʦʙôʻʤʽʚ ʦʩʘʜʫ, ʱʦ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ 

ʩʢʣʘʜʫʚʘʥʥʷ 

ɺʦʣʦʛʽʩʪʴ ʦʩʘʜʫ ʧʽʩʣʷ ʟʥʝʚʦʜʥʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 62,1%. ɺʠʪʨʘʪʠ ʥʘ ʚʠʚʝʟʝʥʥʷ ʽ 

ʩʢʣʘʜʫʚʘʥʥʷ 1 ʪ ʚʦʣʦʛʦʛʦ ʦʩʘʜʫ ʩʢʣʘʜʘʻ 25 ʛʨʥ.  

ɽʢʦʥʦʤʽʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʽʚ ʦʩʘʜʫ, ʱʦ ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ 

ʟʘʭʦʨʦʥʝʥʥʷ, ʩʢʣʘʜʘʪʠʤʝ:  

 

ʉʫʤʘʨʥʽ ʟʘʪʨʘʪʠ ʩʢʣʘʜʘʶʪʴ:  

 ʛʨʥ / ʨʽʢ 

ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʥʦʚʠʪʴ: 

 

ʘʙʦ 3272,7 ʛʨʥ /ʪ ʧʨʦʜʫʢʮʽʾ.  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

1. ɺʠʚʯʝʥʦ ʚʧʣʠʚ ɸʇʉ ʥʘ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʽʟ ʚʪʦʨʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʤʘʩʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʚʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʠʭ ɸʇʉ ʫ ʚʦʣʦʢʥʠʩʪʫ ʩʫʩʧʝʥʟʽʶ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ 

ʚhʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʜʦ  ʟʘ ʥʠʟʴʢʠʭ ʚʠʪʨʘʪ ʽ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ 

ʤʣʠʚʘ. ʄʘʢʩʠʤʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥ ̫ʙʽʥʘʨʥʦʾ ʩʠʩʪʝʤʠ ɸʇʉ  ʋʣʴʪʨʘʨʝʟ 200. 

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʥʘʨʥʦʾ ʩʠʩʪʝʤʠ ɸʇʉ ʫ ʢʦʤʧʦʟʠʮʽʾ 

ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʟ ʥʠʟʴʢʦʷʢʽʩʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 
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ʢʘʣʘʤʫʪʥʦʩʪʽ ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ ʥʘ 74 ï 83 % , ʚ ʟʘʣʝʞʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʚʠʪʨʘʪ 

ɸʇʉ, ʘʣʝ ʽ  ʚʽʜ ʾʭ ʚʠʜʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʩʚʽʞʦʾ 

ʚʦʜʠ ʫ ʚʠʨʦʙʥʠʮʪʚ ̔ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ. 

3. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚ ʩʢʣʘʜʽ ʤʘʢʨʦʤʦʣʝʢʫʣ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ ʩʧʨʠʷʻ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʝʥʥʶ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ  ʧʦʢʘʟʥʠʢʽʚ 

ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʫʪʨʠʤʘʥʥ ̫ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ ʇʈʄ ʜʦ 98 %, ʱʦ ʩʢʦʨʦʯʫʻ ʚʪʨʘʪʠ ʚʠʭʽʜʥʦʾ 

ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʨʘʭʫʥʦʢ.  

4. ʇʦʢʘʟʘʥʦ, ʱʦ ʜʽʷ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʟ ʚʽʜʥʦʩʥʠʤ ʚʤʽʩʪʦʤ ʘʟʝʪʠʜʠʥʦʚʠʭ 

ʛʨʫʧ 76% ʽ Fennostrength Pɸ21 ʟ ʚʽʜʥʦʩʥʠʤ ʚʤʽʩʪʦʤ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ 82% ʻ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ɸʇʉ. ɿʘ ʟʙʽʣʴʰʝʥʥʷʤ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʣʠʚʫ ɸʇʉ ʥʘ ʩʪʫʧʽʥʴ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ ʇʈʄ ʽ 

ʟʤʝʥʰʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʧʽʜʩʪʽʢʦʚʾ ʚʦʜʠ ʜʦʩʣʽʜʞʝʥʽ ɸʇʉ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʪʘʢʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ: Luresin KS ï Eka WS 325ï Kymene 25X-Cel ï Fennostrenght Pɸ21ï 

ʋʣʴʪʨʘʨʝʟ 200. 

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʜʨʽʙʥʦʚʦʣʦʢʥʠʩʪʦʾ ʬʨʘʢʮʽʾ 

(ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 ʜʦ 30 %)  ʚ ʢʦʤʧʦʟʠʮʽʾ ʢʘʨʪʦʥʫ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɸʇʉ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʘʨʪʦʥʫ, ʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʨʘʟʢʽʚ ʢʘʨʪʦʥʫ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʜʣʷ ʢʘʨʪʦʥʫ ʤʘʨʢʠ ʂ 175 ʟʛʽʜʥʦ ʟ ʊʋ ʋ 21.1ï

31812534:009-2007.  

6. ʇʦʢʘʟʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ ʋʣʴʪʨʘʨʝʟ 200 ʪʘ Fennostrength Pɸ21 ʚ ʷʢʦʩʪʽ  

ʬʣʦʢʫʣʷʥʪʽʚ.  

7. ʇʽʜʪʚʝʨʜʞʝʥʦ ʤʝʪʦʜʦʤ ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʤʝʭʘʥʽʟʤ ʚʟʘʻʤʦʜʽʾ ɸʇʉ ʽʟ 

ʤʘʢʫʣʘʪʫʨʥʦʶ ʤʘʩʦʶ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʝʪʝʨʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʚʦʣʦʢʦʥ ʤʘʢʫʣʘʪʫʨʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ɸʇʉ. 
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʨʽʰʝʥʦ ʚʘʞʣʠʚʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʟʘʜʘʯʫ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ. ʎʝ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʫʪʚʦʨʝʥʥʷ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ, 

ʟʥʠʞʝʥʥʶ ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʢʘʨʪʦʥʥʦ-ʧʘʧʝʨʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʨʦʙʣʝʥʦ 

ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ɺʠʚʯʝʥʦ ʟʜʘʪʥʽʩʪʴ ʚʦʣʦʢʦʥ ʨʽʟʥʠʭ ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ, ʜʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʨʽʟʥʠʭ ʤʘʨʦʢ ʤʘʢʫʣʘʪʫʨʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʨʴʦʭ ʩʪʘʜʽʡ: ʰʚʠʜʢʦʛʦ ʽ ʧʦʚʽʣʴʥʦʛʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʪʘ ʩʪʘʜʽʾ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞʽ 

ʥʘʩʠʯʝʥʥʷ. ɺʦʣʦʢʥʠʩʪʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʟʘ ʟʨʦʩʪʘʶʯʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-

8ɺ-3 ï ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-7ɹ-2 ï ʤʘʢʫʣʘʪʫʨʘ ʤʘʨʢʠ ʄʉ-6ɹ-3 ï ʤʘʢʫʣʘʪʫʨʘ 

ʤʘʨʢʠ ʄʉ-5ɹ-2. 

2. ʈʦʟʨʘʭʦʚʘʥʦ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʫ ʤʦʣʝʢʫʣʘʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸʇʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ 
13
ʉ ʗʄʈ ï ʩʧʝʢʪʨʦʩʢʦʧʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʢʥʘ ʥʘ ʩʽʪʮʽ 

ʧʘʧʝʨʦʨʦʙʥʦʾ ʤʘʰʠʥʠ (ʜʦ 98 %) ʪʘ ʟʥʠʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ 

(ʢʽʥʮʝʚʘ ʢʘʣʘʤʫʪʥʽʩʪʴ ʜʦ 96 ʤʛ/ʜʤ
3
) ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʋʣʴʪʨʘʨʝʟ 200 ʽʟ 

ʚʽʜʥʦʩʥʠʤ ʚʤʽʩʪʦʤ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ 76 %.  

3. ʇʦʢʘʟʘʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʚ ɸʇʉ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʟʥʘʯʝʥʴ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʧʝʨʫ ʽ ʢʘʨʪʦʥʫ ʽʟ ʚʪʦʨʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʪʘ ʝʢʦʥʦʤʽʾ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʢʨʠʪʪʷ 

ʚʠʩʦʢʦʨʝʘʢʮʽʡʥʦʟʜʘʪʥʠʭ ʯʦʪʠʨʴʦʭʯʣʝʥʥʠʭ ʮʠʢʣʽʚ ʘʟʝʪʠʜʠʥʦʚʠʭ ʛʨʫʧ ʪʘ ʾʭ 

ʚʟʘʻʤʦʜʽʾ ʟ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʮʝʣʶʣʦʟʠ  ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʦʚʘʣʝʥʪʥʠʭ ʟʚôʷʟʢʽʚ 

ʝʪʝʨʥʦʛʦ ʪʠʧʫ. ʅʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʋʣʴʪʨʘʨʝʟ 200 ʟʘ ʚʠʪʨʘʪʠ 4 ʢʛ/ʪ ʧʨʦʜʫʢʮʽʾ.  
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4. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʋʣʴʪʨʘʨʝʟ 200 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 

ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ ʽʟ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-8ɺ-3 ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʨʪʦʥʫ (ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʨʦʩʪʘʶʪʴ ʥʘ 18-23 %), ʱʦ  

ʜʦʟʚʦʣʷʻ ʟʘʤʽʥʠʪʠ ʜʦ 30 % ʙʽʣʴʰ ʚʘʨʪʽʩʥʦʾ ʤʘʢʫʣʘʪʫʨʠ ʤʘʨʢʠ ʄʉ-5ɹ-2. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ɸʇʉ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʨʦʪʢʦʚʦʣʦʢʥʠʩʪʦʾ ʬʨʘʢʮʽʾ ʩʧʨʠʷʻ 

ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤʠ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʟʥʠʞʝʥʥʶ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ.  

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɸʇʉ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ 

ʧʨʦʮʝʩ ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ. ʐʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ                    

1,9 - 2,4 ʨʘʟʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 10 
0
ʉ ʪʘ ʩʪʫʧʝʥʷ ʤʣʠʚʘ ʤʘʩʠ 55 

0
ʐʈ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʟʥʠʞʝʥʥʷ ʪʝʧʣʦʚʠʭ ʚʪʨʘʪ ʽ ʧʽʜʚʠʱʝʥʥʷ ʨʝʩʫʨʩʦ- ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ.  

6. ʇʦʢʘʟʘʥʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʩʽʪʢʦʚʠʭ ʚʦʜ ʧʽʜ ʯʘʩ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʇʉ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʨʘʮʽʦʥʘʣʴʥʘ ʚʠʪʨʘʪʘ ʋʣʴʪʨʘʨʝʟ 200 ʚ ʢʽʣʴʢʦʩʪʽ 5 ʤʛ/ʜʤ
3
 ʟʘʙʝʟʧʝʯʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʩʽʪʢʦʚʦʾ ʚʦʜʠ ʜʦ 64 %, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʘʥʦʾ ʧʨʦʜʫʢʮʽʾ.  

7. ʈʦʟʨʘʭʦʚʘʥʦ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʇʉ ʫ ʚʠʛʣʷʜʽ 

ʙʽʥʘʨʥʠʭ ʩʠʩʪʝʤ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʢʘʨʪʦʥʫ ʜʣʷ ʧʣʦʩʢʠʭ ʰʘʨʽʚ ʛʦʬʨʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 172 500 ʪ/ʨʽʢ, ʷʢʠʡ ʩʢʣʘʜʘʻ 3272,7 ʛʨʥ /ʪ ʧʨʦʜʫʢʮʽʾ. 
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ɼʦʜʘʪʦʢ ɸ 

ʈʦʟʨʘʭʫʥʦʢ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʪʘ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 

 

ʊʘʙʣʠʮʷ ɸ.1 ï ʈʝʟʫʣʴʪʘʪʠ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʪʘ ʧʦʭʠʙʦʢ 

ʚʠʤʽʨʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 

 

ɺʝʣʠʯʠʥʘ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ 
ʆʜʠʥʠʮʽ 

ʚʠʤʽʨʶʚʘʥʥʷ  

ʇʦʭʠʙʢʘ 

ʉʝʨʝʜʥʻ 

ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ, 

Sʭ 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ 

ʨʝʟʫʣʴʪʘʪʫ 

ʚʠʤʽʨʶʚʘʥʥʷ ʭ , % 

ʉʪʫʧʽʥʴ ʤʣʠʚʘ  
0
ʐʈ 0,71 4,4 

ʈʦʟʨʠʚʥʘ ʜʦʚʞʠʥʘ ʤ 90,0 4,5 

ʄʽʮʥʽʩʪʴ ʥʘ ʟʣʦʤ ʧʽʜ ʯʘʩ  

ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʧʝʨʝʛʠʥʽʚ 
ʯ.ʧ.ʧ. 4,31 6,0 

ʆʧʽʨ ʧʨʦʜʘʚʣʶʚʘʥʥʶ ʢʇʘ 11 3,9 

ʆʧʽʨ ʪʦʨʮʝʚʦʤʫ ʩʪʠʩʥʝʥʥʶ 

ʛʦʬʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʧʘʧʝʨʫ 
ʢʅ/ʤ 0,04 4,5 

ʆʧʽʨ ʧʣʦʱʠʥʥʦʤʫ 

ʩʪʠʩʥʝʥʥʶ ʧʽʩʣʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʦʬʨʫʚʘʥʥʷ 

ʅ 6,8 4,4 

ʄʽʮʥʽʩʪʴ ʧʽʜ ʯʘʩ 

ʨʦʟʪʷʛʫʚʘʥʥʷ 
ʢʅ/ʤ 0,25 

4,7 

 

ʇʦʚʝʨʭʥʝʚʘ ʚʙʠʨʥʽʩʪʴ ʚʦʜʠ 

ʧʽʜ ʯʘʩ ʦʜʥʦʙʽʯʥʦʛʦ 

ʟʤʦʯʫʚʘʥʥʷ, ʂʦʙʙ30/60
 

 ʛ/ʤ
2
 0,42 4,5 
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ɼʦʜʘʪʦʢ ɹ 

ʈʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʊʘʙʣʠʮʷ ɹ.1 ï ʈʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʈʠʩʫʥʦʢ 
ɿʘʣʝʞʥ

ʽʩʪʴ 
ʈʽʚʥʷʥʥʷ 

ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ, 

R
2
 

3.1 

1 3,0686ln(x) + 9,5744 0,9909 

2 2,6546ln(x) + 8,6765 0,9845 

3 2,5514ln(x) + 8,2386 0,9863 

4 2,4434ln(x) + 7,8885 0,9868 

3.2 

1 4,4524Ĭ ln(x) + 14,643 0,9769 

2 4E-08x
2
 + 0,002x + 25,85 0,9983 

3 1E-07x
2
 + 0,0015x + 25,454 0,9965 

4 8E-11x
3
 - 8E-07x

2
 + 0,0036x + 23,892 0,9949 

4.1ʘ 

1 0,0061x
4
 - 0,1408x

3
 + 0,9551x

2
 - 0,3406x + 14,882 0,9931 

2 0,0065x
4
 - 0,149x

3
 + 1,0297x

2
 - 0,6795x + 14,27 0,9967 

3 0,0045x
4
 - 0,1225x

3
 + 1,0028x

2
 - 1,1745x + 13,861 0,9959 

4  0,0005x
4
 - 0,0393x

3
 + 0,4861x

2
 - 0,2929x + 12,948 0,9944 

5 0,0019x
4
 - 0,0595x

3
 + 0,5069x

2
 - 0,0847x + 12,083 0,9933 

4.1 ʙ 

1 0,0015x
4
 - 0,0244x

3
 + 0,0682x

2
 + 1,1988x + 12,964 0,9958 

2 0,0026x
4
 - 0,0439x

3
 + 0,1799x

2
 + 0,8506x + 12,744 0,9989 

3 0,0024x
4
 - 0,0459x

3
 + 0,2075x

2
 + 0,7781x + 12,164 0,9995 

4 0,0008x
4
 - 0,0212x

3
 + 0,1085x

2
 + 0,81x + 11,896 0,9952 

5 -0,0001x
4
 + 0,0015x

3
 - 0,047x

2
 + 1,1341x + 10,964 0,9975 

4.1 ʚ 

1 0,0009x
4
 - 0,019x

3
 + 0,0913x

2
 + 0,7405x + 10,983 0,9979 

2 0,0035x
4
 - 0,0652x

3
 + 0,3405x

2
 + 0,2971x + 9,9673 0,9973 

3 0,0043x
4
 - 0,0868x

3
 + 0,5236x

2
 - 0,2006x + 9,2729 0,9933 

4 0,002x
4
 - 0,0433x

3
 + 0,2757x

2
 + 0,1009x + 8,8791 0,9976 

5 0,0003x
4
 + 0,003x

3
 - 0,1377x

2
 + 1,4599x + 6,9755 0,9999 

4.2ʘ 

1 0,0003x
4
 + 0,003x

3
 - 0,1377x

2
 + 1,4599x + 6,9755 0,999 

2  -0,0123x
4
 + 0,2417x

3
 - 1,432x

2
 + 3,691x + 27,016 0,9993 

3  -0,0103x
4
 + 0,2077x

3
 - 1,3054x

2
 + 3,913x + 25,045 0,9996 

4  -0,0084x
4
 + 0,1727x

3
 - 1,0764x

2
 + 3,1907x + 22,881 0,9912 

5  -0,0065x
4
 + 0,1308x

3
 - 0,8004x

2
 + 2,7112x + 23,97 0,9986 

    4.2 ʙ 

1  -0,0044x
4
 + 0,0956x

3
 - 0,6854x

2
 + 2,4334x + 26,056 0,9965 

2 -0,0029x
4
 + 0,0743x

3
 - 0,6501x

2
 + 2,6517x + 25,135 0,9914 

3  -0,0033x
4
 + 0,0842x

3
 - 0,7399x

2
 + 3,0649x + 23,976 0,9996 

4  -0,0039x
4
 + 0,0898x

3
 - 0,7073x

2
 + 2,6336x + 23,202 0,9946 
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 7
1 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɹ.1 

 

ʈʠʩʫʥʦ

ʢ 

ɿʘʣ

ʝʞʥ

ʽʩʪʴ 

ʈʽʚʥʷʥʥʷ 

ʂʦʝʬʽʮʽʻʥ

ʪ 

ʢʦʨʝʣʷʮʽʾ, 

R2 

 5 -0,0395x
4
 +0,9708x

3
 -8,799x

2
 +35,856x + 290,51 0,9984 

4.2 ʚ 

1  -0,0008x
4
 + 0,0226x

3
 - 0,25x

2
 + 1,5879x + 23,073 0,9966 

2  -0,0009x
4
 + 0,0262x

3
 - 0,2707x

2
 + 1,5826x + 22,01  0,992 

3 -0,0002x
4
 + 0,0059x

3
 - 0,1005x

2
 + 1,2107x + 21,076 0,9896 

4 -0,0014x
4
 - 0,0284x

3
 + 0,1263x

2
 + 0,7163x + 20,08 0,9973 

5 
0,0025x

5
 - 0,0597x

4
 + 0,4908x

3
 - 1,6507x

2
 + 2,7703x + 

18,99 
0,9908 

4.3 ʘ 

1 
0,0045x

5
 - 0,1063x

4
 + 0,8334x

3
 - 2,3242x

2
 + 2,9519x + 

23,929 
0,9984 

2 
0,0041x

5
 - 0,0963x

4
 + 0,7172x

3
 - 1,7104x

2
 + 1,7365x + 

22,99 
0,9980 

3 
0,0004x

5
 - 0,0067x

4
 - 0,0083x

3
 + 0,3807x

2
 + 1,0683x + 

18,875 
0,9963 

4 
-0,0002x

5
 + 0,0049x

4
 - 0,0519x

3
 + 0,1726x

2
 + 2,1986x + 

15,936 
0,999 

5 
 -0,0049x

5
 + 0,1179x

4
 - 0,9749x

3
 + 3,0113x

2
 - 0,317x + 

13,836 
0,9924 

4.3 ʙ 

1 
-0,0012x

5
 + 0,0385x

4
 - 0,4248x

3
 + 1,819x

2
 - 1,0017x + 

21,113 
0,9929 

2 
-0,0005x

5
 + 0,0177x

4
 - 0,2163x

3
 + 0,9376x

2
 + 0,6441x + 

18,053 
0,9988 

3 
 -0,0007x

5
 + 0,0257x

4
 - 0,3325x

3
 + 1,5615x

2
 - 0,1085x + 

16,1 
0,997 

4 
-0,0013x

5
 + 0,0393x

4
 - 0,4096x

3
 + 1,5983x

2
 + 0,5049x + 

14,053 
0,9993 

5 
 -0,0034x

5
 + 0,089x

4
 - 0,827x

3
 + 2,9706x

2
 - 0,9152x + 

12,938 
0,9989 

4.3 ʚ 

1 
0,0034x

5
 - 0,0916x

4
 + 0,903x

3
 - 4,0163x

2
 + 8,4138x + 

19,082 
0,9981 

2 
0,003x

5
 - 0,0808x

4
 + 0,7852x

3
 - 3,4214x

2
 + 7,0489x + 

19,044 
0,9979 

3 
 0,0004x

5
 - 0,0072x

4
 + 0,044x

3
 - 0,0893x

2
 + 0,5184x + 

14,277 
0,9988 

4 
0,0028x

5
 - 0,0691x

4
 + 0,5912x

3
 - 2,135x

2
 + 3,827x + 

18,957 
0,9975 

5 
0,0025x

5
 - 0,0597x

4
 + 0,4908x

3
 - 1,6507x

2
 + 2,7703x + 

18,99 
0,9981 
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 7
1 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɹ.1 

 

ʈʠʩʫʥʦʢ 

ɿʘʣ

ʝʞʥ

ʽʩʪʴ 

ʈʽʚʥʷʥʥʷ 

ʂʦʝʬʽʮ

ʽʻʥʪ 

ʢʦʨʝʣʷ

ʮʽʾ, R2 

4.4 ʘ 

1 1,5748x
2
 - 23,626x + 417,19 0,9962 

2 1,8616x
2
 - 29,173x + 418,54 0,9901 

3  -0,1896x
3
 + 5,0875x

2
 - 41,267x + 416 0,9997 

4 -0,2212x
3
 + 6,29x

2
 - 53,545x + 416 0,9998 

5 -0,3021x
3
 + 7,75x

2
 - 62,092x + 416 0,9999 

4.5 ʘ 

1 -0,0473x
3
 + 3,9837x

2
 - 49,378x + 483,2 0,9995 

2 0,8581x
3
 - 8,2488x

2
 - 18,535x + 483,2 0,9994 

3 0,2385x
3
 + 0,6187x

2
 - 46,292x + 483,2 0,9995 

4 0,53x
3
 - 2,63x

2
 - 45,46x + 483,2 0,9997 

5 1,2267x
3
 - 11,335x

2
 - 33,837x + 483,2 0,9998 

4.5 ʙ 

1 0,0623x
3
 + 4,4387x

2
 - 72,177x + 536,1 0,9997 

2 1,1767x
3
 - 8,635x

2
 - 62,987x + 536,1 0,9998 

3 1,6746x
3
 - 15,322x

2
 - 46,603x + 536,1 0,9962 

4 0,361x
3
 + 3,2712x

2
 - 101,04x + 536,1 0,9996 

5 -1,6335x
3
 + 31,264x

2
 - 183,04x + 536,1 0,9988 

4.5 ʚ 

1 -2,7121x
3
 + 48,935x

2
 - 263,17x + 602,3 0,9989 

2 -2,934x
3
 + 52,504x

2
 - 277,92x + 602,3 0,9985 

3  -2,9985x
3
 + 56,853x

2
 - 289,17x + 602,3 0,9956 

4  -3,3462x
3
 + 58,652x

2
 - 299,57x + 602,3 0,9989 

5 -3,9373x
3
 + 67,686x

2
 - 333,77x + 602,3 0,9991 

4.6 ʘ 

1  -0,0025x
4
 + 0,0654x

3
 - 0,5782x

2
 + 2,1786x + 95,037 0,9978 

2  -0,0016x
4
 + 0,0423x

3
 - 0,4077x

2
 + 1,7411x + 94,965 0,9918 

3 -0,0022x
4
 + 0,0498x

3
 - 0,3917x

2
 + 1,3681x + 94,989 0,9979 

4 -0,001x
4
 + 0,0256x

3
 - 0,2279x

2
 + 0,9675x + 95,009 0,9969 

5 -0,0001x
4
 + 0,0091x

3
 - 0,1256x

2
 + 0,6839x + 94,988 0,9944 

4.6 ʙ 

1 
0,0014x

5
 - 0,0768x

4
 + 1,408x

3
 - 11,376x

2
 + 41,09x + 

290,19 
0,9991 

2 
-0,0015x

5
 + 0,0135x

4
 + 0,3628x

3
 - 6,134x

2
 + 30,74x + 

290 
0,9993 

3 
0,0007x

5
 - 0,02x

4
 + 0,3627x

3
 - 4,1271x

2
 + 22,188x + 

290,12 
0,9994 

4 
 0,0002x

5
 - 0,0038x

4
 + 0,0313x

3
 - 0,1077x

2
 + 0,2094x + 

1,6982 
0,9989 

5 
0,0001x

5
 - 0,0026x

4
 + 0,0223x

3
 - 0,0853x

2
 + 0,1768x + 

1,6958 
0,9831 

4.7 ʘ 1 
0,0014x

5
 - 0,0768x

4
 + 1,408x

3
 - 11,376x

2
 + 41,09x + 

290,19 
0,9962 
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1 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɹ.1 

 

ʈʠʩʫʥʦ

ʢ 

ɿʘʣ

ʝʞ

ʥʽʩ

ʪ ɹ

ʈʽʚʥʷʥʥʷ 

ʂʦʝʬʽʮʽʻ

ʥʪ 

ʢʦʨʝʣʷʮʽʾ, 

R2 

 

2 
-0,0015x

5
 + 0,0135x

4
 + 0,3628x

3
 - 6,134x

2
 + 30,74x + 

290 
0,9959 

3 
0,0007x

5
 - 0,02x

4
 + 0,3627x

3
 - 4,1271x

2
 + 22,188x + 

290,12 
0,9956 

4 
 -0,0009x

5
 + 0,0236x

4
 - 0,2x

3
 + 0,5978x

2
 + 0,0807x + 

5,4998 
0,9999 

5 
-0,0202x

5
 + 0,5144x

4
 - 4,4858x

3
 + 14,407x

2
 - 5,5743x + 

289,04 
0,9981 

4.7 ʙ 

1 -0,0013x
4
 + 0,1473x

3
 - 2,5879x

2
 + 14,701x + 229,44 0,9894 

2 0,0033x
4
 + 0,0056x

3
 - 1,1454x

2
 + 9,7402x + 22 0,9974 

3 0,0133x
4
 - 0,2229x

3
 + 0,5801x

2
 + 4,7745x + 229,92 0,9974 

4 0,0108x
4
 - 0,1895x

3
 + 0,6129x

2
 + 3,5161x + 229,71 0,9904 

5 0,0123x
4
 - 0,2368x

3
 + 1,2053x

2
 + 0,034x + 229,68 0,9587 

4.8 ʘ 

1 -0,0012x
4
 + 0,0342x

3
 - 0,3633x

2
 + 1,6925x + 4,2967 0,9922 

2 -0,0014x
4
 + 0,0383x

3
 - 0,3771x

2
 + 1,6135x + 4,2806 0,9969 

3 -0,004x
4
 + 0,2291x

3
 - 3,6855x

2
 + 21,718x + 290,16 0,9994 

4 
 -0,0181x

5
 + 0,466x

4
 - 4,1261x

3
 + 13,285x

2
 - 2,0247x + 

289,49 
 0,9912 

5 -0,0014x
4
 + 0,0383x

3
 - 0,3771x

2
 + 1,6135x + 4,2806 0,9811 

4.8 ʙ 

1 
-0,0002x

5
 + 0,005x

4
 - 0,043x

3
 + 0,1218x

2
 + 0,1038x + 

1,5185 
0,9997 

2 
-0,0002x

5
 + 0,0042x

4
 - 0,0374x

3
 + 0,1119x

2
 + 0,0802x + 

1,5202 
0,9998 

3 
-0,0003x

5
 + 0,008x

4
 - 0,0731x

3
 + 0,2515x

2
 - 0,1301x + 

1,5247 
0,9956 

4 
 -0,0001x

5
 + 0,0034x

4
 - 0,0322x

3
 + 0,1104x

2
 - 0,0187x + 

1,5194 
0,9992 

5 
-0,0067x

5
 + 0,1732x

4
 - 1,5742x

3
 + 5,6718x

2
 - 5,0243x + 

250,15 
0,9981 

4.9 ʘ 

1 -0,0013x
4
 + 0,1473x

3
 - 2,5879x

2
 + 14,701x + 229,44 0,9894 

2  0,0033x
4
 + 0,0056x

3
 - 1,1454x

2
 + 9,7402x + 229,82 0,9985 

3 0,0133x
4
 - 0,2229x

3
 + 0,5801x

2
 + 4,7745x + 229,92 0,9974 

4 0,0108x
4
 - 0,1895x

3
 + 0,6129x

2
 + 3,5161x + 229,71 0,9904 
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1 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɹ.1 

 

ʈʠʩʫʥʦʢ 

ɿʘʣʝ

ʞʥʽ

ʩʪʴ 

ʈʽʚʥʷʥʥʷ 

ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ, 

R2 

 5 
-0,0053x

5
 + 0,1411x

4
 - 1,312x

3
 + 4,7572x

2
 - 3,7455x + 

230,03 
0,9992 

4.9 ʙ 

1 
-0,0154x

5
 + 0,4147x

4
 - 3,8791x

3
 + 13,254x

2
 + 0,5641x + 

184,96 
0,9995 

2 
-0,0165x

5
 + 0,4695x

4
 - 4,7462x

3
 + 18,706x

2
 - 12,199x + 

185,91 
0,9863 

3 
-0,0063x

5
 + 0,2292x

4
 - 2,8731x

3
 + 13,711x

2
 - 11,527x + 

186,18 
0,9671 

4 
-0,0042x

5
 + 0,1635x

4
 - 2,1495x

3
 + 10,637x

2
 - 9,7836x + 

185,96 
0,9355 

5 
-0,0046x

5
 + 0,1431x

4
 - 1,6472x

3
 + 7,6927x

2
 - 7,3526x + 

185,51 
0,9518 

4.10 ʘ 

1 
0,0014x

6
 - 0,048x

5
 + 0,6075x

4
 - 3,4621x

3
 + 7,3091x

2
 + 

3,5921x + 250 
0,9998 

2 
0,0005x

6
 - 0,0221x

5
 + 0,3593x

4
 - 2,4814x

3
 + 6,2457x

2
 + 

1,898x + 250 
0,9999 

3 
-0,0052x

5
 + 0,1338x

4
 - 1,1738x

3
 + 3,5383x

2
 + 1,3127x + 

249,84 
0,9934 

4 
-0,0003x

5
 + 0,0068x

4
 - 0,0594x

3
 + 0,191x

2
 - 0,0655x + 

3,7896 
0,9877 

5 
-0,0067x

5
 + 0,1732x

4
 - 1,5742x

3
 + 5,6718x

2
 - 5,0243x + 

250,15 
0,9871 

4.10 ʙ 

1 
 -8E-05x

5
 + 0,0021x

4
 - 0,0158x

3
 + 0,0161x

2
 + 0,2248x + 

1,4045 
0,9962 

2 
-2E-05x

5
 + 0,0005x

4
 - 0,0034x

3
 - 0,0099x

2
 + 0,1894x 

+1,4046 
0,9989 

3 2E-05x
4
 + 0,0002x

3
 - 0,0144x

2
 + 0,1458x + 1,4122 0,9872 

4 -7E-05x
4
 - 0,0012x

3
 - 0,0002x

2
 + 0,0794x + 1,4146 0,9838 

5 
8E-05x

5
 - 0,0022x

4
 + 0,0203x

3
 - 0,0838x

2
 + 0,1489x + 

1,4033 
0,9906 

4.11 ʘ 

1 
-0,0154x

5
 + 0,4147x

4
 - 3,8791x

3
 + 13,254x

2
 + 0,5641x + 

184,96 
0,9952 

2 
-0,0165x

5
 + 0,4695x

4
 - 4,7462x

3
 + 18,706x

2
 - 12,199x + 

185,91 
0,9863 

3 
 -0,0063x

5
 + 0,2292x

4
 - 2,8731x

3
 + 13,711x

2
 - 11,527x + 

186,18 
0,9671 
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 7
1 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɹ.1 

 

ʈʠʩʫʥʦʢ 

ɿʘʣʝ

ʞʥʽʩ

ʪ ɹ

ʈʽʚʥʷʥʥʷ 

ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ, 

R2 

 

4 
-0,0042x

5
 + 0,1635x

4
 - 2,1495x

3
 + 10,637x

2
 - 9,7836x + 

185,96 
0,9622 

5 
-0,0046x

5
 + 0,1431x

4
 - 1,6472x

3
 + 7,6927x

2
 - 7,3526x + 

185,51 
0,9518 

4.11 ʙ 

1 
 -0,0006x

5
 + 0,0141x

4
 - 0,1157x

3
 + 0,3021x

2
 + 0,3113x 

+ 3,7781 
0,9896 

2 
-0,0006x

5
 + 0,0144x

4
 - 0,1272x

3
 + 0,4081x

2
 - 0,0364x + 

3,7885 
0,9996 

3 
-0,0005x

5
 + 0,0129x

4
 - 0,127x

3
 + 0,486x

2
 - 0,3351x + 

3,8126 
0,9952 

4 
 -0,0003x

5
 + 0,0068x

4
 - 0,0594x

3
 + 0,191x

2
 - 0,0655x + 

3,7896 
0,9771 

5 
 -4E-05x

5
 + 0,0014x

4
 - 0,0164x

3
 + 0,0692x

2
 - 0,039x + 

3,797 
0,9870 

4.12ʘ 

1 0,0009x
4
 - 0,0132x

3
 + 0,0047x

2
 + 0,567x + 3,0046 0,995 

2 0,001x
4
 - 0,0182x

3
 + 0,057x

2
 + 0,3627x + 2,9964 0,9984 

3 
-0,0005x

5
 + 0,0135x

4
 - 0,1259x

3
 + 0,4433x

2
 - 0,2038x + 

3,0145 
0,9919 

4 0,0013x
4
 - 0,0283x

3
 + 0,1732x

2
 - 0,1336x + 2,9939 0,9971 

5 0,0012x
4
 - 0,0276x

3
 + 0,1954x

2
 - 0,2852x + 3,0327 0,9838 

4.12 ʙ 

1 
-6E-05x

5
 + 0,0017x

4
 - 0,0168x

3
 + 0,0542x

2
 + 0,0394x + 

1,2543 
0,9898 

2 
-9E-05x

5
 + 0,0024x

4
 - 0,0208x

3
 + 0,0648x

2
 + 0,009x + 

1,249 
0,9991 

3 
-0,0001x

5
 + 0,0026x

4
 - 0,0232x

3
 + 0,0774x

2
 - 0,0263x + 

1,2499 
0,9995 

4 
-8E-05x

5
 + 0,0022x

4
 - 0,0195x

3
 + 0,0641x

2
 - 0,0357x + 

1,2478 
0,9992 

5 
-4E-06x

5
 + 0,0003x

4
 - 0,0045x

3
 + 0,0218x

2
 - 0,0141x + 

1,2493 
0,9946 

4.13 ʘ 

1 0,0526x
4
 - 1,0478x

3
 + 5,338x

2
 + 4,2478x + 160,55 0,9979 

2 0,0393x
4
 - 0,8333x

3
 + 4,611x

2
 + 2,6165x + 160,5 0,9973 

3  0,0601x
4
 - 1,1684x

3
 + 5,9848x

2
 - 0,1596x + 160,05 0,9998 

4 
-0,0182x

5
 + 0,5117x

4
 - 5,0788x

3
 + 19,852x

2
 - 18,08x + 

160,56 
0,9856 

5 
 -0,0087x

5
 + 0,2215x

4
 - 1,9547x

3
 + 6,6398x

2
 - 4,6795x 

+ 159,96 
0,9988 
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ʂʽʥʝʮʴ  ʪʘʙʣʠʮʽ ɹ.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 

ɿʘʣʝ

ʞʥʽʩ

ʪ ɹ

ʈʽʚʥʷʥʥʷ 

ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ, 

R2 

4.13 ʙ 

1 
-0,0182x

5
 + 0,5117x

4
 - 5,0788x

3
 + 19,852x

2
 - 18,08x + 

160,56 
0,9853 

2 
-0,0001x

5
 + 0,0045x

4
 - 0,0467x

3
 + 0,1511x

2
 + 0,2625x 

+ 3,00 
0,9992 

3 
-0,0005x

5
 + 0,0135x

4
 - 0,1259x

3
 + 0,4433x

2
 - 0,2038x + 

3,0145 
0,9919 

4 
-0,0002x

5
 + 0,0053x

4
 - 0,0612x

3
 + 0,282x

2
 - 0,2494x + 

3,0046 
0,9991 

5 
0,0004x

5
 - 0,0095x

4
 + 0,0617x

3
 - 0,0997x

2
 + 0,0288x + 

3,0036 
0,9994 
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ɼʆɼɸʊʆʂ ɺ 

ʉʧʝʢʪʨʠ ʗʄʈ 
1
ʅ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ 

 

ʍʽʤ

ʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɺ.1 -  ʉʧʝʢʪʨ ʗʄʈ 
1
ʅ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʘʤʬʦʪʝʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʤʦʣʠ ʋʣʴʪʨʘʨʝʟ 200 



 
1

7
2 

 

 

ʍʽʤʽʯ

ʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɺ.2 -  ʉʧʝʢʪʨ ʗʄʈ 
1
ʅ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʘʤʬʦʪʝʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʤʦʣʠ Fennostrengt Pɸ21 
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ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɺ.3 -  ʉʧʝʢʪʨ ʗʄʈ 
1
ʅ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʘʤʬʦʪʝʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʤʦʣʠ Kymene 25X-Cel 
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ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɺ.4 -  ʉʧʝʢʪʨ ʗʄʈ 
1
ʅ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʘʤʬʦʪʝʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʤʦʣʠ EKA WS 325
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ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɺ.5 -  ʉʧʝʢʪʨ ʗʄʈ 
1
ʅ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʘʤʬʦʪʝʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʤʦʣʠ Luresin KS
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ɼʦʜʘʪʦʢ ɻ  

ʉʧʝʢʪʨʠ ʗʄʈ 
13
ʉ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ 

 

 

 

ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɻ.1 -  ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʘʤʬʦʪʝʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʤʦʣʠ ʋʣʴʪʨʘʨʝʟ 200 
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ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɻ.2 -  ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʘʤʬʦʪʝʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʤʦʣʠ Fennostrengt Pɸ21 
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ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɻ.3 -  ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʘʤʬʦʪʝʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʤʦʣʠ Kymene 25X-Cel 
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ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɻ.4 -  ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʘʤʬʦʪʝʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʤʦʣʠ EKA WS 325 
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ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɻ.5 -  ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʘʤʬʦʪʝʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʤʦʣʠ Luresin KS 
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ɼʦʜʘʪʦʢ ɼ 

ʉʧʝʢʪʨʠ ʗʄʈ 
13
ʉ ʤʦʜʝʣʴʥʠʭ ʩʠʩʪʝʤ ʘʤʬʦʪʝʨʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ 

 

 
 

 ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

 

ʈʠʩʫʥʦʢ ɼ.1 - ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʨʦʟʯʠʥʫ ʮʫʢʨʦʟʠ 
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ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɼ.2 - ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʩʠʩʪʝʤʠ ʮʫʢʨʦʟʘ ïʋʣʴʪʨʘʨʝʟ 200- ʅ20 
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ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɼ.3 - ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʩʠʩʪʝʤʠ ʮʫʢʨʦʟʘ ïʋʣʴʪʨʘʨʝʟ 200 (ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ ) 
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ʍʽʤʽʯʥʠʡ ʟʩʫʚ, ʤ.ʯ. 

ʈʠʩʫʥʦʢ ɼ.4 - ʉʧʝʢʪʨ ʗʄʈ 
13
ʉ ʩʠʩʪʝʤʠ ʢʨʦʭʤʘʣʴ ïʋʣʴʪʨʘʨʝʟ 200 (ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ ) 
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ɼʦʜʘʪʦʢ ɽ  

ʉʧʝʢʪʨʠ ɯʏ-ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʟ ʘʤʬʦʪʝʨʥʠʤʠ ʧʦʣʽʤʝʨʥʠʤʠ ʩʤʦʣʘʤʠ ʪʘ ʙʝʟ ʥʠʭ 

 

 

 

ʍʚʠʣʴʦʚʝ ʯʠʩʣʦ, ʩʤ
-1 

ʈʠʩʫʥʦʢ  ɽ.1 - ɯʏ-ʩʧʝʢʪʨʠ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʟ ɸʇʉ  Fennostrength Pɸ21 
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ʍʚʠʣʴʦʚʝ ʯʠʩʣʦ, ʩʤ
-1 

ʈʠʩʫʥʦʢ  ɽ.2 - ɯʏ-ʩʧʝʢʪʨʠ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʟ ɸʇʉ - Kymene 25X-Cel 

 

 

 



 

1
8
7 

 

 

 

 

 

ʍʚʠʣʴʦʚʝ ʯʠʩʣʦ, ʩʤ
-1 

ʈʠʩʫʥʦʢ  ɽ.3 - ɯʏ-ʩʧʝʢʪʨʠ ʟʨʘʟʢʽʚ ʧʘʧʝʨʫ ʟ ɸʇʉ  Eka WS 325 
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ʍʚʠʣʴʦʚʝ ʯʠʩʣʦ, ʩʤ
-1 

ʈʠʩʫʥʦʢ  ɽ.4 - ɯʏ-ʩʧʝʢʪʨʠ ʧʘʧʝʨʫ ʟ ɸʇʉ  Luresin KS
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ɼʦʜʘʪʦʢ ɾ  

 



190 

1
9
7 

 

 

 



191 

1
9
7 

 

 

 



192 

1
9
7 

 

 

 


