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ɺʉʊʋʇ 

 

ʈʝʩʫʨʩʠ ʧʨʽʩʥʠʭ ʚʦʜ ʋʢʨʘʾʥʠ ʚʢʣʶʯʘʶʪʴ ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʥʽ 

ʤʘʩʠ. ʇʦʚʝʨʭʥʝʚʽ ʨʝʩʫʨʩʠ ʧʨʽʩʥʦʾ ʚʦʜʠ ï ʮʝ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʩʪʦʢʠ ʨʽʯʦʢ, 

ʦʙôʻʤ ʷʢʠʭ ʩʢʣʘʜʘʻ 87,7 ʢʤ
3
/ʨʽʢ ʫ ʨʦʢʠ ʩʝʨʝʜʥʴʦʾ ʚʦʜʥʦʩʪʽ ʪʘ 55,9 ʢʤ

3
/ʨʽʢ ï ʫ 

ʤʘʣʦʚʦʜʥʽ ʨʦʢʠ. ɼʣʷ ʤʽʩʮʝʚʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʟʘʧʘʩʠ ʚʦʜʠ 

ʫ ʧʨʽʩʥʠʭ ʦʟʝʨʘʭ ʋʢʨʘʾʥʠ (ʙʣʠʟʴʢʦ 3,3 ʢʤ
3
/ʨʽʢ). ʋʢʨʘʾʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʦ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. ɺʝʣʠʯʠʥʘ 

ʩʝʨʝʜʥʴʦʛʦ ʰʘʨʫ ʦʧʘʜʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 5-10 ʤʤ (ʍʝʨʩʦʥʩʴʢʘ 

ʦʙʣʘʩʪʴ) ʜʦ 625 ʤʤ (ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ). ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʧʦʚʝʨʭʥʝʚʽ 

ʜʞʝʨʝʣʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʽʥʪʝʥʩʠʚʥʦ 

ʟʘʙʨʫʜʥʶʚʘʣʠʩʴ. ʏʝʨʝʟ ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ, 

ʧʦʙʫʪʦʚʠʭ, ʩʣ̔ʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʘʪʤʦʩʬʝʨʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʥʘʜʭʦʜʞʝʥʥʷ 

ʟʘʙʨʫʜʥʠʢʽʚ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʦʡʤʠ ʥʝ ʟʤʝʥʰʫʻʪʴʩʷ, ʭʦʯʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʫ 

ʛʦʩʧʦʜʘʨʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʤ   90-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ 

ʟʤʝʥʰʠʣʦʩʷ ʙʽʣʴʰ ʥʽʞ ʫʜʚʽʯʽ. ʍʦʯʘ ʋʢʨʘʾʥʘ ʤʘʻ ʟʥʘʯʥʽ ʟʘʧʘʩʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, 

ʘʣʝ ʾʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ. 

ʅʘʡʙʽʣʴʰ ̔ʟʘʧʘʩʠ ʚ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʘ ʥʘʡʤʝʥʰ ̔ï ʚ ʂʨʠʤʫ, ɺʦʣʠʥʩʴʢʽʡ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ, ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ.  

ɼʠʩʮʠʧʣʽʥʘ çʊʝʭʥʦʣʦʛʽʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʦʜʝʨʞʘʥʥʷ ʧʠʪʥʦʾ ʪʘ ʪʝʭʥʽʯʥʦʾ 

ʚʦʜʠè ʨʦʟʰʠʨʶʻ ʪʘ ʜʦʧʦʚʥʶʻ ʢʣʘʩʠʯʥʫ çʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʭʽʤʽʾ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʠè ʪʘ ʚʠʢʣʘʜʘʻʪʴʩʷ ʜʣʷ ʤʘʛʽʩʪʨʘʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 161 çʍʽʤʽʯʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʞʝʥʝʨʽʷè ʩʧʝʮʽʘʣʽʟʘʮʽʾ çʍʽʤʽʯʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʝʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʚʦʜʦʦʯʠʱʝʥʥʷè. ʄʘʪʝʨʽʘʣʠ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʨʦʟʨʦʙʣʝʥʦ ʚ 

ʨʘʤʢʘʭ ʧʨʦʻʢʪʽʚ Water Harmony Erasmus+ (https://www.waterh.eu/) ʪʘ Water 

Harmony ɯɯ Eurasia (https://www.waterh.net/). 

ɼʘʥʠʡ ʧʦʩʽʙʥʠʢ ʚʢʣʶʯʘʻ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʪʘ ʜʝʪʘʣʴʥʽ ʧʨʠʢʣʘʜʠ 

ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʝʨʝʞʥʦʛʦ ʚʠʜʘʥʥʷ çʊʝʭʥʦʣʦʛʽʷ 

ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʦʜʝʨʞʘʥʥʷ ʧʠʪʥʦʾ ʪʘ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ. ʇʨʘʢʪʠʢʫʤ. ʏʘʩʪʠʥʘ 1è 

ʘʚʪʦʨʽʚ ʊʦʣʩʪʦʧʘʣʦʚʦʾ ʅ.ʄ., ʃʽʪʠʥʩʴʢʦʾ ʄ.ɯ. ʪʘ ʆʙʫʰʝʥʢʦ ʊ.ɯ..  
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1 ʊʀʇʀ ʂʆʅʊʈʆʃʖ ʊɸ ɺʀʄʆɻʀ ɼʆ ʗʂʆʉʊɯ ɺʆɼʀ 

 

ʊʠʧʠ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʚʦʜʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

¶ ʧʦʚʥʠʡ ï ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ; 

¶ ʟʘʛʘʣʴʥʠʡ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ï ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʝʰʢʽʜʣʠʚʦʩʪʽ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

¶ ʩʢʦʨʦʯʝʥʠʡ ï ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʘʢʪʝʨʽʡ, ʢʦʣʽ-ʽʥʜʝʢʩʘ, ʨʅ, 

ʦʢʠʩʥʶʚʘʥʦʩʪʽ,ʥʽʪʨʘʪʽʚ, ʟʘʣʽʟʘ, ʟʘʣʠʰʢʦʚʦʛʦ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʫ, 

ʪʨʠʛʘʣʦʤʝʨʪʘʥʽʚ, ʢʦʣʴʦʨʦʚʦʩʪʽ, ʢʘʣʘʤʫʪʥʦʩʪʽ, ʧʨʠʩʤʘʢʫ, ʟʘʧʘʭʫ; 

¶ ʩʧʝʮʽʘʣʴʥʠʡ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ï ʚʠʟʥʘʯʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ, ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʙʘʢʪʝʨʽʡ ʪʘ ʽʥʰʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʧʘʨʘʟʠʪʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ; 

¶ ʩʧʝʮʽʘʣʴʥʠʡ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʪʘ ʨʘʜʽʘʮʽʡʥʠʡ. 

ʇʨʠ ʮʴʦʤʫ ʢʦʥʪʨʦʣʴ ʟʘ ʷʢʽʩʪʶ ʚʦʜʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘʟʚʠʯʘʡ: 

¶ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ  ʪʘ ʩʦʢʨʦʯʝʥʠʡ ʫ ʜʞʝʨʝʣʽ; 

¶ ʧʦʚʥʠʡ ʪʘ ʽʥʰʽ ʚʠʜʠ ʧʝʨʝʜ ʥʘʜʭʦʜʞʝʥʥʷʤ ʫ ʨʦʟʧʦʜʽʣʴʥʫ ʤʝʨʝʞʫ ʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʚʦʜʦʨʦʟʙʽʨʥʠʭ ʧʨʠʣʘʜʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʘʥʘʣʽʟʽʚ ʥʘ ʤʽʩʷʮʴ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ ʪʦʱʦ. 

ɸʜʤʽʥʽʩʪʨʘʮʽʷ ʚʦʜʦʧʨʦʚʽʜʥʦ-ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʥʝʩʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣ ʽ ʥʦʨʤ 

(ɼʉʘʥʇʽʅ), ʙʝʟʧʝʨʝʨʚʥʫ ʽ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʩʧʦʨʫʜ, ʧʦʛʦʜʞʝʥʥʷ ʟ ʩʘʥʽʪʘʨʥʦ-

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʤʠ ʩʣʫʞʙʘʤʠ ʚʩʽʭ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʨʦʙʽʪ, ʱʦʨʽʯʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʥʘʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʤ ʩʣʫʞʙʘʤ. ʆʨʛʘʥʠ ʜʝʨʞʘʚʥʦʾ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, 

ʤʽʩʮʝʚʦʛʦ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʥʝʩʫʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʱʦʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʠʪʥʦʶ ʚʦʜʦʶ ʥʘʩʝʣʝʥʥʷ. ʆʨʛʘʥʠ ʜʝʨʞʘʚʥʦʾ ʩʘʥʽʪʘʨʥʦʾ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʥʝʩʫʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʫ ʨʘʟʽ ʥʝʟʜʽʡʩʥʝʥʥʷ ʥʘʛʣʷʜʫ 

ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ɼʉʘʥʇʽʅʫ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʷʢʦʩʪʽ 
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ʧʠʪʥʦʾ ʚʦʜʠ, ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʘʚʠʣ ʪʘ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʩʧʦʨʫʜ, 

ʧʦʛʦʜʞʝʥʥʷ ʧʨʦʝʢʪʽʚ ʪʦʱʦ. 

ɺʠʤʦʛʠ ʧʘʨʦʩʠʣʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʜʦ ʷʢʦʩʪʽ ʞʠʚʠʣʴʥʦʾ ʪʘ ʢʦʪʣʦʚʦʾ ʚʦʜʠ ʽ 

ʧʘʨʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʫ ʢʦʪʣʽʚ, ʧʘʨʘʤʝʪʨʽʚ ʧʘʨʠ, ʧʠʪʦʤʠʭ ʪʝʧʣʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʧʦʚʝʨʭʥʶ ʥʘʛʨʽʚʫ, ʧʦʪʫʞʥʦʩʪʝʡ ʘʛʨʝʛʘʪʽʚ, ʢʽʣʴʢʦʩʪʽ ʛʦʜʠʥ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ. ɼʣʷ ʢʦʞʥʦʾ ʢʦʪʝʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʮʽ ʚʠʤʦʛʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʧʝʮʽʘʣʴʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʣʝ 

ʟʛʽʜʥʦ ʟ çʇʨʘʚʠʣʘʤʠ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʡ ʽ ʤʝʨʝʞè ʻ 

ʧʝʚʥʽ ʚʠʤʦʛʠ ʜʦ ʞʠʚʠʣʴʥʦʾ ʪʘ ʢʦʪʣʦʚʦʾ ʚʦʜʠ. ɿʘ ʯʠʩʪʽʰʦʾ ʚʦʜʠ ʙʫʜʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʙʽʣʴʰ ʥʘʜʽʡʥʘ ʪʘ ʝʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʢʦʪʝʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ.ʇʨʦʪʝ 

ʚʘʨʪʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʚʦʜʠ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɺʦʜʘ ʚ ʧʘʨʦʚʠʭ ʢʦʪʣʘʭ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʚʽʣʴʥʝʥʘ ʚʽʜ ʟʘʚʠʩʣʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʪʦʤʫ ʱʦ ʚʦʥʠ 

ʟʙʽʣʴʰʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʰʣʘʤʫ ʚ ʢʦʪʣʦʚʽʡ ʚʦʜʽ, ʚʠʢʣʠʢʘʶʪʴ ʚʪʦʨʠʥʥʠʡ ʥʘʢʠʧ, 

ʧʦʛʽʨʰʫʶʪʴ ʷʢʽʩʪʴ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʢʦʪʣʽʚ ʧʨʦʟʦʨʽʩʪʴ 

ʞʠʚʠʣʴʥʦʾ ʚʦʜʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 30-40 ʩʤ ʟʘ ʰʨʠʬʪʦʤ. ʊʘʢʠʡ 

ʧʦʢʘʟʥʠʢ ʧʨʦʟʦʨʦʩʪʽ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʽ 

ʢʦʣʴʦʨʦʚʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʬʝʨʫʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʢʦʪʣʽʚ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʘ ʤʝʞʘʭ 0,02-0,3 ʤʛ/ʜʤ
3
. 

ɺʽʣʴʥʘ ʚʫʛʣʝʢʠʩʣʦʪʘ ʨʘʟʦʤ ʽʟ ʢʠʩʥʝʤ ʩʧʨʠʷʻ ʢʦʨʦʟʽʾ ʤʝʪʘʣʫ, ʘ ʪʦʤʫ ʾʾ ʥʝ 

ʧʦʚʠʥʥʦ ʙʫʪʠ. ʅʘ ʧʨʦʮʝʩʠ ʢʦʨʦʟʽʾ ʩʠʣʴʥʦ ʚʧʣʠʚʘʻ ʟʥʘʯʝʥʥʷ ʚʦʜʥʝʚʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʨʅ, ʜʦʮʽʣʴʥʦ ʱʦʙ ʚʦʜʘ ʙʫʣʘ ʥʝʡʪʨʘʣʴʥʦʶ ʘʙʦ ʩʣʘʙʦʣʫʞʥʦʶ. 

ʄʘʩʪʠʣʴʥʽ ʤʘʩʣʘ ʚʠʢʣʠʢʘʶʪʴ ʩʧʽʥʶʚʘʥʥʷ ʢʦʪʣʦʚʦʾ ʚʦʜʠ  ʽ ʚʠʥʦʩ ʢʨʘʧʝʣʴ 

ʢʦʪʣʦʚʦʾ ʚʦʜʠ. ɺʤʽʩʪ ʤʘʩʝʣ ʫ ʞʠʚʠʣʴʥʽʡ ʚʦʜʽ ʙʘʨʘʙʘʥʥʠʭ ʢʦʪʣʽʚ ʥʝ ʧʦʚʠʥʝʥ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 3-0,5 ʤʛ/ʜʤ
3
 (ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʩʢʫ), ʜʣʷ ʧʨʷʤʦʪʦʯʥʠʭ ï ʧʨʘʢʪʠʯʥʦ 

ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ. 

ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʞʠʚʠʣʴʥʦʾ ʚʦʜʠ ʢʦʪʝʣʴʥʠʭ ʢʦʤʫʥʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.1. ʉʦʣʝʚʤʽʩʪ ʪʘ ʣʫʞʥʽʩʪʴ ʢʦʪʣʦʚʦʾ ʚʦʜʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʪʝʧʣʦʭʽʤʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. ɺʽʜʥʦʩʥʘ ʣʫʞʥʽʩʪʴ ʥʝ ʥʦʨʤʫʻʪʴʩʷ. 
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ʊʘʙʣʠʮʷ 1.1 - ʗʢʽʩʪʴ ʞʠʚʠʣʴʥʦʾ ʚʦʜʠ ʜʣʷ ʢʦʪʣʽʚ ʟ ʪʠʩʢʦʤ ʜʦ 1,3 ʄʧʘ 

 

 

ʇʦʢʘʟʥʠʢ 

ʇʘʨʦʚʽ ʢʦʪʣʠ 

ɼʂɺ, ɼʂɺʈ, 2ɻ-50 

ʪʦʱʦ, ʙʝʟ 

ʧʘʨʦʥʘʛʨʽʚʘʯʽʚ 

ʇʘʨʦʚʽ ʩʪʘʣʝʚʽ ʪʘ 

ʯʘʚʫʥʥʽ ʩʝʢʮʽʡʥʽ 

ʢʦʪʣʠ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʤʝʥʰʝ 0,7 ʪ/ʛʦʜ 

ʉʪʘʣʝʚʽ ʚʦʜʦʛʨʽʡʥʽ 

ʢʦʪʣʠ ʇʊɺʄ, ʊɺɻ, 

ʂɺɻʄ ʪʦʱʦ 

(ʧʽʜʞʠʚʣʶʚʘʣʴʥʘ ʪʘ 

ʤʝʨʝʞʝʚʘ ʚʦʜʘ) 

ɿʘʛʘʣʴʥʘ ʪʚʝʨʜʽʩʪʴ, ʤʛ-

ʝʢʚ/ʜʤ
3
, ʥʝ ʙʽʣʴʰʝ 

0,02 0,2 0,2 

ɺʤʽʩʪ ʢʠʩʥʶ ʆ2,  

ʤʛ/ʜʤ
3
, ʥʝ ʙʽʣʴʰʝ 

0,03 0,1 0,5 

ɺʽʣʴʥʘ ʚʫʛʣʝʢʠʩʣʦʪʘ  

ʉʆ2, ʤʛ/ʜʤ
3
, ʥʝ ʙʽʣʴʰʝ 

ʅʝʤʘʻ 10 ʅʝʤʘʻ 

ɺʤʽʩʪ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʩʫʣʴʬʽʪʫ ʥʘʪʨʽʶ 

Na2SO3,  ʥʝ ʙʽʣʴʰʝ 

2 - - 

ɿʥʘʯʝʥʥʷ ʨʅ, ʥʝ ʤʝʥʰʝ 7 7 7 

ɺʤʽʩʪ ʟʘʚʠʩʣʠʭ 

ʨʝʯʦʚʠʥ,  

ʤʛ/ʜʤ
3
, ʥʝ ʙʽʣʴʰʝ 

0 0 5 

 

ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʚʦʜʠ ʚʽʜʢʨʠʪʠʭ ʽ ʟʘʢʨʠʪʠʭ ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.2. ɺ ʧʝʨʽʦʜʠ ʟʘʧʫʩʢʫ ʪʝʧʣʦʤʝʨʝʞ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʘʙʦ 

ʤʦʥʪʘʞʫ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʘʚʝʜʝʥʦʾ ʷʢʦʩʪʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘ 

ʢʦʣʴʦʨʦʚʽʩʪʶ ʪʘ ʚʤʽʩʪʦʤ ʬʝʨʫʤʫ ʧʨʦʪʷʛʦʤ ʯʦʪʠʨʴʦʭ ʪʠʞʥʽʚ ʜʣʷ ʟʘʢʨʠʪʠʭ 

ʤʝʨʝʞ ʽ ʜʚʦʭ ʪʠʞʥʽʚ ʜʣʷ ʚʽʜʢʨʠʪʠʭ ʤʝʨʝʞ. 

 

ʊʘʙʣʠʮʷ 1.2 - ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʾ ʪʘ ʤʝʨʝʞʝʚʦʾ ʚʦʜʠ 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʈʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ ʆ2, 

ʤʛ/ʜʤ
3
 

0,05 

0,02* 

ɺʤʽʩʪ ʬʝʨʫʤʫ Fe, ʤʛ/ʜʤ
3
 0,3-0,5 

0,5** 

ɺʽʣʴʥʘ ʚʫʛʣʝʢʠʩʣʦʪʘ  ʉʆ2, 

ʤʛ/ʜʤ
3
 

ʅʝʤʘʻ 
ɿʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ,  

ʤʛ/ʜʤ
3
, ʥʝ ʙʽʣʴʰʝ 

5 

ɿʥʘʯʝʥʥʷ ʨʅ 8,3-9 

8,3-9,5** 

ʄʘʩʣʘ ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʠ, 

ʤʛ/ʜʤ
3
, ʥʝ ʙʽʣʴʰʝ 

3 

ʇʝʨʤʘʥʛʘʥʘʪʥʘ 

ʦʢʠʩʥʁ ʚʘʥʽʩʪʴ ʜʣʷ 

ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ, ʆ2, 

ʤʛ/ʜʤ
3
, ʥʝ ʙʽʣʴʰʝ 

5 

ʂʨʝʤʥʽʻʚʘ ʢʠʩʣʦʪʘ Siʆ2 ʫ 

ʤʝʨʝʞʝʚʽʡ ʚʦʜʽ ʚʽʜʢʨʠʪʠʭ 

ʩʠʩʪʝʤ ʧʨʠ ʩʠʣʽʢʘʪʫʚʘʥʥʽ, 

ʤʛ/ʜʤ
3
, ʥʝ ʙʽʣʴʰʝ 

30 

 

* ʋ ʯʠʩʝʣʴʥʠʢʫ ï ʫ ʧʽʜʞʠʚʣʶʚʘʣʴʥʽʡ ʚʦʜʽ, ʚ ʟʥʘʤʝʥʥʠʢʫ ï ʫ ʤʝʨʝʞʝʚʽʡ. 

** ɼʣʷ ʚʩʽʭ ʚʠʜʽʚ ʚʦʜʠ: ʫ ʯʠʩʝʣʴʥʠʢʫ ï ʜʣʷ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ, ʫ 

ʟʥʘʤʝʥʥʠʢʫ ï ʜʣʷ ʟʘʢʨʠʪʠʭ. 
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2 ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ɿʅɽɿɸʈɸɾɽʅʅʗ ɺʆɼʀ 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʤʝʪʦʜʽʚ ʜʝʟʽʥʬʝʢʮʽʾ ʚʦʜʠ ʚʠʜʽʣʷʶʪʴ ʪʨʠ: ʭʣʦʨʫʚʘʥʥʷ, ʦʟʦʥʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʘ 

ʚʦʜʠ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ɺʩʽ ʤʝʪʦʜʠ ʜʦʙʨʝ ʚʽʜʦʤʽ, ʤʘʶʪʴ 

ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ 

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ. ɿʛʘʜʫʚʘʪʠ ʧʨʦ ʜʦʤʽʥʫʶʯʽ ʧʦʟʠʮʽʾ, ʷʢʽ ʙʽʣʴʰ ʥʽʞ 100 ʨʦʢʽʚ 

ʟʘʡʤʘʻ ʭʣʦʨʫʚʘʥʥʷ, ʥʝ ʤʘʻ ʩʝʥʩʫ. ɸ ʱʦʜʦ ʥʝʜʦʣʽʢʽʚ, ʷʢʽ ʩʧʨʠʯʠʥʠʣʠ 

ʜʝʧʦʧʫʣʷʨʠʟʘʮʽʶ ʤʝʪʦʜʘ, ʛʦʚʦʨʠʪʠ ʩʪʘʣʦ ʙʘʥʘʣʴʥʠʤ. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʘʨʪʦ 

ʟʘʤʽʪʠʪʠ ʧʦʩʪʫʧʦʚʠʡ ʨʽʩʪ ʧʦʧʫʣʷʨʥʦʩʪʽ ʮʴʦʛʦ ʤʝʪʦʜʫ. 

ɺʽʜʦʤʦ, ʱʦ ʭʣʦʨ-ʨʝʘʛʝʥʪʠ, ʩʘʤʽ ʧʦ ʩʦʙʽ ʥʝʙʝʟʧʝʯʥʽ ʪʘ ʘʛʨʝʩʠʚʥʽ 

ʨʝʯʦʚʠʥʠ, çʩʣʘʚʣʷʪʴʩʷè ʟʜʽʙʥʦʩʪʷʤʠ ʫʪʚʦʨʶʚʘʪʠ ʢʫʜʠ ʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ, 

ʪʦʢʩʠʯʥʽ, ʤʫʪʘʛʝʥʥʽ ʽ ʢʘʥʮʝʨʦʛʝʥʥʽ ʩʧʦʣʫʢʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʜʦʤʽʰʢʘʤʠ ʚʦʜʠ. 

ɺʞʝ ʟʘʨʘʟ ʚʠʜʽʣʝʥʦ ʙʽʣʴʰ 30 ʨʽʟʥʠʭ ʭʣʦʨ-ʧʦʭʽʜʥʠʭ, ʷʢʽ ʷʚʣʷʶʪʴ ʥʝʙʝʟʧʝʢʫ 

ʜʣʷ ʣʶʜʠʥʠ, ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤʠ ʻ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʠ, ʛʘʣʦʛʝʥʦʦʮʪʦʚʽ 

ʢʠʩʣʦʪʠ, ʭʣʦʨʬʝʥʦʣʠ ʪʦʱʦ.  

ɼʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʟʘʤʽʥʠ ʭʣʦʨʫʚʘʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʦʟʦʥʫʚʘʥʥʷ. ʄʝʪʦʜ 

ʤʘʻ ʙʽʣʴʰ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽʰʠʡ, ʢʨʽʤ ʪʦʛʦ, ʤʘʻ 

ʢʦʤʧʣʝʢʩʥʫ ʜʽʶ ï ʚʠʩʦʢʘ ʨʝʘʢʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʦʟʦʥʫ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ 

ʟʥʠʱʫʚʘʪʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʘʣʝ ʽ ʦʢʠʩʥʶʚʘʪʠ ʨʽʟʥʽ ʜʦʤʽʰʢʠ ʚʦʜʠ, 

ʧʦʢʨʘʱʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʾʾ ʩʤʘʢ, ʢʦʣʽʨ ʽ ʟʘʧʘʭ. ʉʴʦʛʦʜʥʽ ʦʟʦʥʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʚ ʧʨʦʮʝʩʘʭ ʚʝʣʠʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʧʨʠʢʣʘʜ, 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʚ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ, ʪʘʢ ʽ ʚ ʣʦʢʘʣʴʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʟʦʢʨʝʤʘ, ʙʘʩʝʡʥʘʭ, ʉʇɸ. ɸʣʝ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʤʝʪʦʜ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʜʦʨʦʞʯʠʤ ʟ ʚʽʜʦʤʠʭ. ʂʨʽʤ ʪʦʛʦ, ʦʟʦʥ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʷ 

ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʚʣʷʶʪʴʩʷ ʚʠʙʫʭʦ- ʪʘ ʚʦʛʥʝʥʝʙʝʟʧʝʯʥʠʤʠ, ʘ ʩʝʨʝʜ 

ʧʨʦʜʫʢʪʽʚ ʜʝʟʽʥʬʝʢʮʽʾ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘʢʽ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢ 

ʢʝʪʦʥʠ ʪʘ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ. 
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2.1 ʆʩʦʙʣʠʚʦʩʪʽ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʘʛʝʥʪʥʠʭ 

ʤʝʪʦʜʽʚ 

ʇʨʠ ʭʽʤʽʯʥʠʭ ʩʧʦʩʦʙʘʭ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʩʪʽʡʢʦʛʦ ʟʥʝʟʘʨʘʞʫʶʯʦʛʦ ʝʬʝʢʪʫ ʥʝʦʙʭʽʜʥʦ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʜʦʟʫ 

ʨʝʘʛʝʥʪʫ, ʷʢʠʡ ʚʚʦʜʠʪʴʩʷ, ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʶ ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ ʢʦʥʪʘʢʪʫ ʟ 

ʚʦʜʦʶ. ɼʦʟʘ ʨʝʘʛʝʥʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʙʥʠʤ ʟʥʝʟʘʨʘʞʝʥʥʷʤ ʘʙʦ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʤʝʪʦʜʘʤʠ. ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʥʝʦʙʭʽʜʥʦʛʦ ʝʬʝʢʪʫ ʧʨʠ ʭʽʤʽʯʥʠʭ 

ʩʧʦʩʦʙʘʭ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦʟʘ ʨʝʘʛʝʥʪʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟ 

ʥʘʜʣʠʰʢʦʤ (ʟʘʣʠʰʢʦʚʠʡ ʭʣʦʨ, ʟʘʣʠʰʢʦʚʠʡ ʦʟʦʥ), ʱʦ ʛʘʨʘʥʪʫʻ ʟʥʠʱʝʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʚʦʜʫ, ʱʝ ʜʝʷʢʠʡ ʯʘʩ ʧʽʩʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ. 

ʇʨʠ ʬʽʟʠʯʥʠʭ ʩʧʦʩʦʙʘʭ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʝʩʪʠ ʜʦ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ ʚʦʜʠ 

ʟʘʜʘʥʫ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʦʙʫʪʦʢ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʧʣʠʚʫ 

(ʧʦʪʫʞʥʦʩʪʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ), ʧʦʤʥʦʞʝʥʦʾ ʥʘ ʯʘʩ ʢʦʥʪʘʢʪʫ. 

ɿʘʨʘʞʝʥʽʩʪʴ ʚʦʜʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʢʦʥʪʨʦʣʶʶʪʴ, ʚʠʟʥʘʯʘʶʯʠ 

ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʙʘʢʪʝʨʽʡ ʚ 1 ʤʣ ʚʦʜʠ ʽ ʢʽʣʴʢʽʩʪʴ ʽʥʜʠʢʘʪʦʨʥʠʭ ʙʘʢʪʝʨʽʡ ʛʨʫʧʠ 

ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ (ɹɻʂʇ). ʆʩʥʦʚʥʠʡ ʚʠʜ ʮʽʻʾ ʛʨʫʧʠ - ɽ. coli - ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʨʦʩʪʽʰʝ, ʥʽʞ ʽʥʰʽ ʙʘʢʪʝʨʽʾ ʮʽʻʾ ʛʨʫʧʠ. ɹɻʂʇ ʧʨʠʩʫʪʥʽ ʚ ʚʦʜʽ, ʷʢʘ ʟʘʙʨʫʜʥʝʥʘ 

ʬʝʢʘʣʽʷʤʠ, ʽ ʧʨʠ ʮʴʦʤʫ ʚʦʥʠ ʤʘʶʪʴ ʦʜʠʥ ʟ ʥʘʡʚʠʱʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʦʧʦʨʫ 

ʟʥʝʟʘʨʘʞʝʥʥʶ. ɹʫʜʫʯʠ ʥʝʰʢʽʜʣʠʚʦʶ, ɽ. coli ʻ ʢʦʥʪʨʦʣʴʥʠʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʦʤ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʙʘʢʪʝʨʽʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ. ɿʘ ʉʘʥʇʽʅ 2.1.4.1074-01, 

ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʙʘʢʪʝʨʽʡ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 50 ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚ 100 ʩʤ
3
 

ʢʦʣʽʬʦʨʤʥʠʭ ʙʘʢʪʝʨʽʡ. ʄʽʨʦʶ ʟʘʨʘʞʝʥʦʩʪʽ ʻ ʪʘʢ ʟʚʘʥʠʡ ʢʦʣʽ-ʽʥʜʝʢʩ, ʪʦʙʪʦ 

ʚʤʽʩʪ ɽ. coli ʚ 1 ʜʤ
3
 ʚʦʜʠ. 

ʆʜʥʘʢ ʮʷ ʥʦʨʤʘ ʥʝ ʟʘʚʞʜʠ ʢʦʨʝʣʶʻ ʟʽ ʟʥʝʟʘʨʘʞʝʥʥʷʤ ʚʦʜʠ ʚʽʜ ʚʽʨʫʩʽʚ. 

ʇʨʠ ʜʦʟʘʭ ʋʌ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ ʭʣʦʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʜʥʘʢʦʚʠʡ ʝʬʝʢʪ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʟʘ ʢʦʣʽ-ʽʥʜʝʢʩʦʤ, ʚʧʣʠʚ ʫʣʴʪʨʘʬʽʦʣʝʪʫ ʥʘ ʚʽʨʫʩʠ (ʚʽʨʫʮʠʜʥʠʡ 

ʝʬʝʢʪ) ʟʥʘʯʥʦ ʩʠʣʴʥʽʰʝ, ʥʽʞ ʚ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʣʦʨʫ. ʆʟʦʥʫʚʘʥʥʷ ʞ ʧʦ 

ʚʽʨʫʮʠʜʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʋʌ ʦʧʨʦʤʽʥʝʥʥʶ. ʈʝʘʣʴʥʽ 

ʧʨʘʢʪʠʯʥʽ ʜʦʟʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʛʦ ʚʽʨʫʮʠʜʥʦʛʦ ʝʬʝʢʪʫ: 0,5-0,8 ʛ/ʜʤ
3
 

ʦʟʦʥʫ ʧʨʠ ʢʦʥʪʘʢʪʽ 12 ʭʚ; ʧʨʠ ʋʌ ʦʧʨʦʤʽʥʝʥʥʽ - 16-40 ʤɼʞ/ʩʤ
3
. 
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ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʙʫʚ ʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʤʝʪʦʜ ʭʣʦʨʫʚʘʥʥʷ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʧʨʦʩʪʦʪʦʶ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʜʝʰʝʚʠʟʥʦʶ ʨʝʘʛʝʥʪʫ, 

ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʶʪʴ, - ʨʽʜʢʦʛʦ ʘʙʦ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʭʣʦʨʫ - ʽ ʚʽʜʥʦʩʥʦʶ 

ʧʨʦʩʪʦʪʦʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɼʫʞʝ ʚʘʞʣʠʚʦ  ʁʽ ʮʽʥʥʦʶ ʨʠʩʦʶ ʤʝʪʦʜʫ ʭʣʦʨʫʚʘʥʥʷ ʻ ʡʦʛʦ ʧʽʩʣʷʜʽʷ. 

ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʭʣʦʨʫ ʚʟʷʪʦ ʟ ʜʝʷʢʠʤ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʥʘʜʣʠʰʢʦʤ, ʪʘʢ ʱʦʙ 

ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʚ ʚʦʜʽ ʤʽʩʪʠʣʦʩʷ 0,3-0,5 ʤʛ/ʜʤ
3
 

ʟʘʣʠʰʢʦʚʦʛʦ ʭʣʦʨʫ, ʪʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʪʦʨʠʥʥʦʛʦ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ 

ʚʦʜʽ. 

ɺʟʘʻʤʦʜʽʶ ʭʣʦʨʫ ʟ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʦʧʠʩʘʥʦ ʚʠʱʝ. 

ʆʜʥʦʯʘʩʥʦ ʟʽ ʟʥʝʟʘʨʘʞʝʥʥʷʤ ʚʦʜʠ ʧʨʦʪʽʢʘʶʪʴ ʨʝʘʢʮʽʾ ʦʢʠʩʥʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʧʨʠ ʷʢʠʭ ʚ ʚʦʜʽ ʫʪʚʦʨʶʶʪʴʩʷ ʭʣʦʨʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʱʦ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʪʦʢʩʠʯʥʽʩʪʴ, ʤʫʪʘʛʝʥʥʽʩʪʴ ʽ ʢʘʥʮʝʨʦʛʝʥʥʽʩʪʴ. ʇʦʜʘʣʴʰʝ 

ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʥʘ ʘʢʪʠʚʥʦʤʫ ʚʫʛʽʣʣʽ ʥʝ ʟʘʚʞʜʠ ʤʦʞʝ ʚʠʜʘʣʠʪʠ ʮʽ ʩʧʦʣʫʢʠ. 

ʂʨʽʤ ʪʦʛʦ, ʱʦ ʮʽ ʭʣʦʨʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ, ʩʪʘʶʪʴ 

ʟʘʙʨʫʜʥʠʢʘʤʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʚʦʥʠ, ʧʨʦʡʰʦʚʰʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ 

ʢʘʥʘʣʽʟʘʮʽʾ, ʚʠʢʣʠʢʘʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʯʦʢ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ. 

ʍʣʦʨ ʻ ʩʠʣʴʥʦʜʽʶʯʦʶ ʪʦʢʩʠʯʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʱʦ ʚʠʤʘʛʘʻ ʜʦʪʨʠʤʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʠ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ, 

ʟʙʝʨʽʛʘʥʥʽ ʽ ʚʠʢʦʨʠʩʪʘʥʥʽ; ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʊʦʤʫ ʚʝʜʝʪʴʩʷ ʧʦʩʪʽʡʥʠʡ 

ʧʦʰʫʢ ʨʝʘʛʝʥʪʽʚ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʧʦʟʠʪʠʚʥʽ ʷʢʦʩʪʽ ʭʣʦʨʫ ʙʝʟ ʥʝʜʦʣʽʢʽʚ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʦʢʩʠʜʫ ʭʣʦʨʫ, ʷʢʠʡ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ, 

ʪʘʢʠʭ ʷʢ ʚʠʱʫ ʙʘʢʪʝʨʠʮʠʜʥʫ ʽ ʜʝʟʦʜʦʨʫʶʯʫ ʜʽʶ, ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʧʨʦʜʫʢʪʘʭ 

ʦʙʨʦʙʢʠ ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʧʦʣʽʧʰʝʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʷʢʦʩʪʝʡ ʚʦʜʠ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʨʽʜʢʦʛʦ ʭʣʦʨʫ. ʆʜʥʘʢ ʜʽʦʢʩʠʜ ʭʣʦʨʫ 

ʜʦʨʦʛʠʡ, ʧʦʚʠʥʝʥ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʥʘ ʤʽʩʮʽ ʟʘ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. 

ʁʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʚʽʜʥʦʩʥʦ 

ʥʝʚʝʣʠʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʭʣʦʨʚʤʽʩʥʠʭ ʨʝʘʛʝʥʪʽʚ (ʭʣʦʨʥʦʛʦ ʚʘʧʥʘ, 

ʛʽʧʦʭʣʦʨʠʪʽʚ ʥʘʪʨʽʶ ʽ ʢʘʣʴʮʽʶ) ʤʝʥʰ ʥʝʙʝʟʧʝʯʥʦ ʧʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʽ ʥʝ 

ʚʠʤʘʛʘʻ ʩʢʣʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. ʇʨʘʚʜʘ, ʨʝʘʛʝʥʪʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ, ʻ ʙʽʣʴʰ ʛʨʦʤʽʟʜʢʠʤ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʝʡ ʧʨʝʧʘʨʘʪʽʚ (ʚ 3-5 ʨʘʟʽʚ ʙʽʣʴʰʝ, 

ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʣʦʨʫ). ʋ ʩʪʽʣʴʢʠ ʞ ʨʘʟʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʦʙʩʷʛ 

ʧʝʨʝʚʝʟʝʥʴ. ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʘʩʪʢʦʚʝ ʨʦʟʢʣʘʜʘʥʥʷ ʨʝʘʛʝʥʪʽʚ ʟʽ 

ʟʤʝʥʰʝʥʥʷʤ ʚʤʽʩʪʫ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʫ. ɿʘʣʠʰʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʣʘʰʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʧʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʽ ʜʦʪʨʠʤʘʥʥʽ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʜʣʷ 

ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. ʈʦʟʯʠʥʠ ʭʣʦʨʚʤʽʩʥʠʭ ʨʝʘʛʝʥʪʽʚ ʢʦʨʦʟʽʡʥʦ-

ʘʢʪʠʚʥʽ ʽ ʚʠʤʘʛʘʶʪʴ ʦʙʣʘʜʥʘʥʥʷ ʽ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʟ ʥʝʨʞʘʚʽʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʘʙʦ ʟ ʘʥʪʠʢʦʨʦʟʽʡʥʠʤ ʧʦʢʨʠʪʪʷʤ. 

ɼʝʜʘʣʽ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʥʘ ʥʝʚʝʣʠʢʠʭ ʩʪʘʥʮʽʷʭ 

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ, ʥʘʙʫʚʘʶʪʴ ʫʩʪʘʥʦʚʢʠ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ ʘʢʪʠʚʥʠʭ ʭʣʦʨʚʤʽʩʥʠʭ 

ʨʝʘʛʝʥʪʽʚ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʢʽʣʴʢʘ ʧʽʜʧʨʠʻʤʩʪʚ 

ʧʨʦʧʦʥʫʶʪʴ ʫʩʪʘʥʦʚʢʠ ʪʠʧʫ çʉʘʧʝʨè, çʉʘʥʘʪʦʨè, çʍʣʦʨʝʣ-200è ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʛʽʧʦʭʣʦʨʠʪʫ ʥʘʪʨʽʶ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʣʽʟʫ ʢʫʭʦʥʥʦʾ ʩʦʣʽ. 

ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʧʨʠ ʨʽʚʥʠʭ ʜʦʟʘʭ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʫ ʢʦʨʦʟʽʡʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʚ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʭʣʦʨʠʪʫ ʥʘʙʘʛʘʪʦ ʚʠʱʝ, ʥʽʞ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʣʦʨʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʚʦʜʫ ʨʘʟʦʤ ʟ ʨʦʟʯʠʥʦʤ 

ʛʽʧʦʭʣʦʨʠʪʫ ʥʘʪʨʽʶ ʚʚʦʜʠʪʴʩʷ ʪʘʢʘ ʞ ʘʙʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʭʣʦʨʠʜʫ ʥʘʪʨʽʶ, 

ʷʢʠʡ ʥʝʤʠʥʫʯʝ ʧʨʠʩʫʪʥʽʡ ʚ ʨʦʟʯʠʥʽ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʽʟʘʪʦʨʫ ʛʽʧʦʭʣʦʨʠʪʫ - 

ʢʘʫʩʪʠʯʥʦʾ ʩʦʜʠ. ʈʝʟʫʣʴʪʘʪʠ - ʜʝʜʘʣʽ ʯʘʩʪʽʰʽ ʨʫʡʥʫʚʘʥʥʷ ʤʽʩʴʢʠʭ ʩʧʦʨʫʜ 

ʚʦʜʦʧʨʦʚʦʜʫ ʧʨʠ ʧʝʨʝʭʦʜʽ ʟ ʭʣʦʨʫ ʥʘ ʛʽʧʦʭʣʦʨʠʪ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʞʘʣʴ, ʻ 

ʚʠʧʘʜʢʠ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʦʙʩʽʤʝʥʽʥʥʷ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ ʚʦʜʦʨʦʟʙʽʨʥʠʭ ʤʝʨʝʞ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʽʧʦʭʣʦʨʠʪʫ. 

ʇʨʠ ʚʠʙʦʨʽ ʭʣʦʨʚʤʽʩʥʠʭ ʨʝʘʛʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʠʡ 

ʚʠʙʽʨ ʤʽʞ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʟʥʝʟʘʨʘʞʝʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ, ʽ ʚʘʨʪʽʩʪʶ ʧʨʦʮʝʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʠʩʢʫʩʽʾ, ʱʦ ʪʨʠʚʘʣʘ 
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ʢʽʣʴʢʘ ʨʦʢʽʚ ʤʽʞ ʧʨʦʪʠʚʥʠʢʘʤʠ ʽ ʧʨʠʭʠʣʴʥʠʢʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʦʨʫ, ʤʦʞʥʘ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ ʚʘʨʽʘʥʪʠ, ʤʘʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ (ʩ. 28, ʪʘʙʣ. 2.1). 

ʋ ʩʚʽʪʽ ʚ 99 ʚʠʧʘʜʢʘʭ ʟ ̔100 ʜʣʷ ʜʝʟʽʥʬʝʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʙʦ ʯʠʩʪʠʡ 

ʭʣʦʨ, ʘʙʦ ʭʣʦʨʦʚʤʽʩʥʽ ʧʨʦʜʫʢʪʠ. ʋ ʉʐɸ ʜʣʷ ʮʠʭ ʮʽʣʝʡ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʣʠʟʴʢʦ 500 ʪʠʩ. ʪʦʥ ʭʣʦʨʫ ʥʘ ʨʽʢ, ʚ ʈʦʩʽʾ - ʜʦ 100 ʪʠʩ. ʪʦʥ. 

ʊʘʢʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʭʣʦʨʫʚʘʥʥʷ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʮʝ ʻʜʠʥʠʡ ʩʧʦʩʽʙ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʚʦʜʠ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʨʦʟʧʦʜʽʣʴʯʦʾ 

ʤʝʨʝʞʽ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʟʘʚʜʷʢʠ ʝʬʝʢʪʫ ʧʽʩʣʷʜʽʾ. ɺʩʽ ʽʥʰʽ ʤʝʪʦʜʠ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʦʟʦʥʫʚʘʥʥʷ ʽ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʘʥʠʡ ʯʘʩ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʦʾ 

ʟʥʝʟʘʨʘʞʫʶʯʦʾ ʧʽʩʣʷʜʽʾ ʽ ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʝ ʭʣʦʨʫʚʘʥʥʷ 

ʥʘ ʦʜʥʽʡ ʟʽ ʩʪʘʜʽʡ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ. 

ʆʟʦʥʫʚʘʥʥʷ  ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʦʟʦʥʫ ʨʦʟʢʣʘʜʘʪʠʩʷ ʫ ʚʦʜʽ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʘʪʦʤʘʨʥʦʛʦ ʢʠʩʥʶ, ʱʦ ʨʫʡʥʫʻ ʬʝʨʤʝʥʪʥʽ ʩʠʩʪʝʤʠ ʤʽʢʨʦʙʥʠʭ 

ʢʣʽʪʠʥ ʽ ʦʢʠʩʥʁ ʻ ʜʝʷʢʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʚʦʜʽ ʥʝʧʨʠʻʤʥʠʡ ʟʘʧʘʭ 

(ʥʘʧʨʠʢʣʘʜ, ʛʫʤʽʥʦʚʽ ʦʩʥʦʚʠ). ʂʽʣʴʢʽʩʪʴ ʦʟʦʥʫ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ 

ʧʠʪʥʦʾ ʚʦʜʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʽ ʩʢʣʘʜʘʻ 1-6 ʤʛ/ʜʤ
3
 ʧʨʠ 

8-15 ʭʚʠʣʠʥʥʦʤʫ ʢʦʥʪʘʢʪʽ; ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʦʚʦʛʦ ʦʟʦʥʫ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠ ʥʝ 

ʙʽʣʴʰʝ 0,3-0,5 ʤʛ/ʜʤ
3
, ʪʦʤʫ ʱʦ ʙʽʣʴʰ ʚʠʩʦʢʘ ʜʦʟʘ ʥʘʜʘʻ ʚʦʜʽ ʩʧʝʮʠʬʽʯʥʠʡ 

ʟʘʧʘʭ ʽ ʚʠʢʣʠʢʘʻ ʢʦʨʦʟʽʶ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʪʨʫʙ. ɿ ʛʽʛʽʻʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 

ʦʟʦʥʫʚʘʥʥʷ - ʦʜʠʥ ʟ ʥʘʡʢʨʘʱʠʭ ʩʧʦʩʦʙʽʚ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ. ʇʨʠ 

ʚʠʩʦʢʦʤʫ ʩʪʫʧʝʥʽ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʥʦ ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʥʘʡʢʨʘʱʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʽ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ 

ʦʯʠʱʝʥʽʡ ʚʦʜʽ. 

ʆʜʥʘʢ, ʫ ʟʚôʷʟʢʫ ʟ ʚʝʣʠʢʦʶ ʚʠʪʨʘʪʦʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʢʣʘʜʥʦʾ ʘʧʘʨʘʪʫʨʠ ʽ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʦʟʦʥʫʚʘʥʥʷ ʟʥʘʡʰʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʪʽʣʴʢʠ ʧʨʠ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ. 

ʄʝʪʦʜ ʦʟʦʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʠʡ ʽ ʥʘʡʙʽʣʴʰ ʜʦʨʦʛʠʡ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʢʣʶʯʘʻ ʧʦʩʣʽʜʦʚʥʽ ʩʪʘʜʽʾ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ, ʡʦʛʦ 
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ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʦʩʫʰʝʥʥʷ, ʩʠʥʪʝʟ ʦʟʦʥʫ, ʟʤʽʰʫʚʘʥʥʷ ʦʟʦʥʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ, 

ʚʠʚʝʜʝʥʥʷ ʾʾ ʚ ʘʪʤʦʩʬʝʨʫ. ɺʩʝ ʮʝ ʚʠʤʘʛʘʻ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʧʦʤʽʞʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ - ʦʟʦʥʘʪʦʨʽʚ, ʢʦʤʧʨʝʩʦʨʽʚ, ʫʩʪʘʥʦʚʦʢ ʦʩʫʰʝʥʥʷ ʧʦʚʽʪʨʷ, 

ʭʦʣʦʜʠʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʽ ʪ.ʜ., ʦʙ'ʻʤʥʠʭ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ. 

ʆʟʦʥ ʪʦʢʩʠʯʥʠʡ. ɻʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʡ ʚʤʽʩʪ ʮʴʦʛʦ ʛʘʟʫ ʚ ʧʦʚʽʪʨʽ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ - 0,1 ʛ/ʤ
3
. ɼʦ ʪʦʛʦ ʞ ʽʩʥʫʻ ʥʝʙʝʟʧʝʢʘ ʚʠʙʫʭʫ 

ʦʟʦʥʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ. 

ʆʜʥʘʢ ʧʦʟʠʪʠʚʥʽ ʷʢʦʩʪʽ ʦʟʦʥʫʚʘʥʥʷ ʧʝʨʝʚʘʞʫʶʪʴ ʡʦʛʦ ʥʝʜʦʣʽʢʠ, ʱʦ 

ʩʧʨʠʷʻ ʧʦʩʪʽʡʥʦʤʫ ʨʦʟʰʠʨʝʥʥʶ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ, ʭʦʯʘ ʨʷʜ ʟʘʨʫʙʽʞʥʠʭ ʬʽʨʤ ʧʨʦʧʦʥʫʻ ʘʚʪʦʥʦʤʥʽ 

ʦʟʦʥʘʪʦʨʥʽ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʦʢʨʝʤʦʛʦ ʢʦʪʝʜʞʫ ʘʙʦ 

ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚ ʙʘʩʝʡʥʽ, ʢʨʽʤ ʜʫʞʝ ʚʠʩʦʢʦʾ ʚʘʨʪʦʩʪʽ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʧʦʪʨʽʙʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʘʣʽʚ (ʤʽʜʽ, ʩʨʽʙʣʘ ʪʘ ʽʥ.) ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ 

ʟʘʩʥʦʚʘʥʝ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʭ çʦʣʽʛʦʜʠʥʘʤʽʯʥʦʾè ʚʣʘʩʪʠʚʦʩʪʽ - ʟʜʘʪʥʦʩʪʽ 

ʥʘʜʘʚʘʪʠ ʙʘʢʪʝʨʠʮʠʜʥʫ ʜʽʶ ʚ ʤʘʣʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ʎʽ ʤʝʪʘʣʠ ʤʦʞʫʪʴ 

ʚʚʦʜʠʪʠʩʷ ʫ ʚʠʛʣʷʜʽ ʨʦʟʯʠʥʽʚ ʩʦʣʝʡ ʘʙʦ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ 

ʨʦʟʯʠʥʝʥʥʷ. ɺ ʦʙʦʭ ʮʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʣʠʚʠʡ ʥʝʧʨʷʤʠʡ ʢʦʥʪʨʦʣʴ ʾʭ ʚʤʽʩʪʫ ʫ 

ʚʦʜʽ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ɻɼʂ ʽʦʥʽʚ ʩʨʽʙʣʘ ʽ ʤʽʜʽ ʚ ʧʠʪʥʽʡ ʚʦʜʽ ʜʦʩʠʪʴ ʞʦʨʩʪʢʽ, 

ʘ ʚʠʤʦʛʠ ʜʦ ʚʦʜʠ, ʱʦ ʩʢʠʜʘʻʪʴʩʷ ʚ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʽ ʚʦʜʦʡʤʠ, ʱʝ ʚʠʱʝ. 

ʇʨʠʯʦʤʫ ʙʘʢʪʝʨʠʮʠʜʥʫ ʜʽʶ ʮʽ ʤʝʪʘʣʠ ʥʘʜʘʶʪʴ ʟʘ ʙʽʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʥʽʞ 

ʾʭ ʜʦʧʫʩʪʠʤʽ ɻɼʂ. 

ɼʦ ʭʽʤʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜʥʦʩʠʪʴʩʷ ʪʘʢʦʞ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʥʝ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʟʥʝʟʘʨʘʞʝʥʥʷ ʩʧʦʣʫʢʘʤʠ ʙʨʦʤʫ ʽ 

ʡʦʜʫ, ʱʦ ʤʘʶʪʴ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʙʘʢʪʝʨʠʮʠʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʽʞ ʭʣʦʨ, ʘʣʝ ʷʢʽ 

ʚʠʤʘʛʘʶʪʴ ʽ ʙʽʣʴʰ ʩʢʣʘʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. ʋ ʩʫʯʘʩʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ 

ʧʠʪʥʦʾ ʚʦʜʠ ʡʦʜʫʚʘʥʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʽʦʥʽʪʠ, 

ʥʘʩʠʯʝʥʽ ʡʦʜʦʤ. ʇʨʠ ʧʨʦʧʫʩʢʘʥʥʽ ʯʝʨʝʟ ʥʠʭ ʚʦʜʠ ʡʦʜ ʧʦʩʪʫʧʦʚʦ ʚʠʤʠʚʘʻʪʴʩʷ 

ʟ ʽʦʥʽʪʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʦʙʭʽʜʥʫ ʜʦʟʫ ʚ ʚʦʜʽ. ʊʘʢʝ ʨʽʰʝʥʥʷ ʻ ʧʨʠʡʥʷʪʥʠʤ ʜʣʷ 

ʤʘʣʦʛʘʙʘʨʠʪʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ. ɯʩʪʦʪʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʟʤʽʥʘ 
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ʢʦʥʮʝʥʪʨʘʮʽʾ ʡʦʜʫ ʚ ʭʦʜʽ ʨʦʙʦʪʠ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʡʦʛʦ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʢʪʠʚʦʚʘʥʦʛʦ ʚʫʛʽʣʣʷ ʽ ʢʘʪʽʦʥʽʪʽʚ, ʥʘʩʠʯʝʥʠʭ ʩʨʽʙʣʦʤ, 

ʥʘʧʨʠʢʣʘʜ, ʉ-100Ag ʘʙʦ ʉ-150Ag ʬʽʨʤʠ çPuroliteè, ʤʘʻ ʥʘ ʤʝʪʽ ʥʝ 

çʩʨʽʙʣʝʥʥʷè ʚʦʜʠ, ʘ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʠ ʧʨʠʧʠʥʝʥʥʽ 

ʨʫʭʫ ʚʦʜʠ. ʇʨʠ ʟʫʧʠʥʢʘʭ ʩʪʚʦʨʶʶʪʴʩʷ ʽʜʝʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʾʭ ʨʦʟʤʥʦʞʝʥʥʷ: 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʢʠ, ʟʘʪʨʠʤʘʥʘ ʥʘ ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʦʢ, ʾʭ ʚʝʣʠʯʝʟʥʘ 

ʧʣʦʱʘ ʽ ʧʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʅʘʷʚʥʽʩʪʴ ʩʨʽʙʣʘ ʚ ʩʪʨʫʢʪʫʨʽ ʮʠʭ ʯʘʩʪʠʥʦʢ 

ʨʽʟʢʦ ʟʤʝʥʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʦʙʩʽʤʝʥʽʥʥʷ ʰʘʨʫ ʟʘʛʨʫʟʢʠ. 

ʂʘʪʽʦʥʽʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʩʨʽʙʣʦ, ʤʽʩʪʷʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʨʽʙʣʘ ʽ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʚ ʫʩʪʘʥʦʚʢʘʭ ʥʝʚʝʣʠʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɽʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʩʧʦʩʽʙ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʜʝʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʚʠʨʦʙʥʠʮʪʚʘ ʛʽʧʦʭʣʦʨʠʪʫ.  

ɺʠʧʫʩʢʘʻʪʴʩʷ ʢʽʣʴʢʘ ʧʦʢʦʣʽʥʴ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ 

ʝʣʝʢʪʨʦʘʢʪʠʚʘʮʽʾ ʚʦʜʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ ʦʢʩʠʜʘʥʪʽʚ, 

ʱʦ ʚʚʦʜʷʪʴʩʷ ʧʦʪʽʤ ʚ ʚʦʜʫ. 

ʉʝʨʽʡʥʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʫʩʪʘʥʦʚʢʠ çʉʤʘʨʘʛʜè, çʉʘʧʬʽʨè, çɸʢʚʘʤʽʥè, 

çɸʢʚʘʭʣʦʨè ʽ ʪ.ʧ. ɰʭ ʨʦʙʦʪʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʦʧʫʱʝʥʥʽ ʚʦʜʠ ʯʝʨʝʟ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʜʽʘʬʨʘʛʤʦʚʠʡ ʨʝʘʢʪʦʨ, ʨʦʟʜʽʣʝʥʠʡ ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʡʥʦʶ 

ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʦʶ ʤʝʤʙʨʘʥʦʶ ʥʘ ʢʘʪʦʜʥʫ ʽ ʘʥʦʜʥʫ ʦʙʣʘʩʪʴ. ʇʨʠ ʧʦʜʘʯʽ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʚ ʢʘʪʦʜʥʽʡ ʽ ʘʥʦʜʥʽʡ ʢʘʤʝʨʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ 

ʣʫʞʥʦʛʦ ʽ ʢʠʩʣʦʛʦ ʨʦʟʯʠʥʽʚ, ʝʣʝʢʪʨʦʣʽʪʠʯʥʝ ʫʪʚʦʨʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʫ. ʋ 

ʮʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʛʠʥʫʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʯʘʩʪʢʦʚʝ ʨʫʡʥʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ. ʂʦʥʩʪʨʫʢʮʽʷ ʧʨʦʪʦʯʥʦʛʦ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʦʙʨʝ ʚʽʜʧʨʘʮʴʦʚʘʥʘ, ʽ ʥʘʙʦʨʦʤ ʟ ʨʽʟʥʦʛʦ ʯʠʩʣʘ 

ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʦʪʨʠʤʫʶʪʴ ʫʩʪʘʥʦʚʢʠ ʟʘʜʘʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʾʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʝʟʽʥʬʽʢʫʶʯʠʭ ʨʦʟʯʠʥʽʚ - ʢʘʪʦʣʽʪʘ ʽ ʘʥʦʣʽʪʘ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʟʘʷʚ ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦ 

ʟʤʽʥʫ ʩʪʨʫʢʪʫʨʠ ʚʦʜʠ ʽ ʾʾ ʯʫʜʦʜʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʟʘʣʠʰʠʤʦ ʮʝ ʙʝʟ ʢʦʤʝʥʪʘʨʽʚ. 
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ɺ ʫʩʪʘʥʦʚʢʘʭ ʪʠʧʫ çɸʢʚʘʭʣʦʨè ʚʠʨʽʰʝʥʽ ʧʠʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʦʻʜʥʘʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜʦʤʠʭ ʦʢʩʠʜʘʥʪʽʚ - ʭʣʦʨʫ, ʜʽʦʢʩʠʜʫ 

ʭʣʦʨʫ ʽ ʦʟʦʥʫ - ʽ ʫʩʫʥʝʥʽ ʥʝʛʘʪʠʚʥʽ ʤʦʤʝʥʪʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟ 

ʥʘʟʚʘʥʠʭ ʨʝʘʛʝʥʪʽʚ ʦʢʨʝʤʦ, ʪʦʙʪʦ ʚʠʢʣʶʯʝʥʦ ʫʪʚʦʨʝʥʥʷ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʭʣʦʨʫʚʘʥʥʷ ʽ ʦʟʦʥʫʚʘʥʥʷ. ʋʩʪʘʥʦʚʢʠ çɸʢʚʘʭʣʦʨè ʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʽ 

ʙʝʟʧʝʯʥʠʤ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʞʝʨʝʣʦʤ ʭʣʦʨʫ ʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ 

ʷʢʦʩʪʽ ʟʘʤʽʥʠ ʙʘʣʦʥʽʚ ʽ ʢʦʥʪʝʡʥʝʨʽʚ ʟ ʨʽʜʢʠʤ ʭʣʦʨʦʤ ʥʘ ʩʪʘʥʮʽʷʭ ʦʯʠʱʝʥʥʷ 

ʚʦʜʠ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɺ ʫʩʪʘʥʦʚʢʘʭ çɸʢʚʘʭʣʦʨè ʟ ʤʦʜʫʣʴʥʠʤʠ ʨʝʘʢʪʦʨʘʤʠ ʇɽʄ-7 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʦʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ - ɯʦʥʩʝʣʝʢʪʠʚʥʠʡ ʝʣʝʢʪʨʦʣʽʟ ʟ 

ʜʽʘʬʨʘʛʤʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʝ ʨʦʟʜʽʣʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʩʦʣʴʦʚʦʛʦ ʨʦʟʯʠʥʫ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʚʽʜ 180 ʜʦ 250 ʛ/ʜʤ
3
 ʟʘ ʦʜʠʥ ʮʠʢʣ ʦʙʨʦʙʢʠ ʥʘ ʚʦʣʦʛʫ ʩʫʤʽʰ 

ʛʘʟʦʧʦʜʽʙʥʠʭ ʦʢʩʠʜʘʥʪʽʚ (ʭʣʦʨ, ʜʽʦʢʩʠʜ ʭʣʦʨʫ, ʦʟʦʥ) ʽ ʨʦʟʯʠʥ ʛʽʜʨʦʢʩʠʜʫ 

ʥʘʪʨʽʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 150-170 ʛ/ʜʤ
3
 ʧʨʠ ʩʪʫʧʝʥʽ ʢʦʥʚʝʨʩʽʾ ʩʦʣʽ ʚʽʜ 98 ʜʦ 

99,5% ʽ ʚʠʪʨʘʪʘʭ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʤʝʞʘʭ 2-3 ʢɺʪĿʛʦʜ ʥʘ ʢʽʣʦʛʨʘʤ ʛʘʟʦʧʦʜʽʙʥʦʾ 

ʩʫʤʽʰʽ ʦʢʩʠʜʘʥʪʽʚ. 

ɺʝʩʴ ʛʘʟʦʧʦʜʽʙʥʠʡ ʭʣʦʨ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʥʽʡ, ʟ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʜʽʦʢʩʠʜʫ ʭʣʦʨʫ, ʦʟʦʥʫ ʽ ʛʽʜʨʦʧʝʨʦʢʩʠʜʥʠʭ ʨʘʜʠʢʘʣʽʚ ʥʘʜʭʦʜʠʪʴ ʫ ʚʙʫʜʦʚʘʥʠʡ 

ʚ ʫʩʪʘʥʦʚʢʫ ʝʞʝʢʪʦʨʥʠʡ ʟʤʽʰʫʚʘʯ ʽ ʨʦʟʯʠʥʷʻʪʴʩʷ ʚ ʚʦʜʽ, ʱʦ ʧʨʦʪʽʢʘʻ, ʷʢʘ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʨʦʟʯʠʥ ʦʢʩʠʜʘʥʪʽʚ ʟ ʪʘʢʦʶ ʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʨʦʟʯʠʥʝʥʦʛʦ 

ʭʣʦʨʫ, ʷʢ ʽ ʭʣʦʨʥʘ ʚʦʜʘ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʪʠʧʦʚʠʭ ʭʣʦʨʘʪʦʨʘʭ ʧʨʠ 

ʨʦʟʯʠʥʝʥʥʽ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʭʣʦʨʫ ʚ ʚʦʜʽ. ɼʘʣʽ ʮʝʡ ʨʦʟʯʠʥ ʦʢʩʠʜʘʥʪʽʚ 

ʟʤʽʰʫʻʪʴʩʷ ʟ ʦʩʥʦʚʥʠʤ ʧʦʪʦʢʦʤ ʦʙʨʦʙʣʶʚʘʥʦʾ ʚʦʜʠ ʟʘ ʽʩʥʫʶʯʠʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʩʭʝʤʘʤʠ ʭʣʦʨʫʚʘʥʥʷ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʠʭ ʞʝ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʣʽʥʽʡ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚ ʟʥʝʟʘʨʘʞʝʥʽʡ ʚʦʜʽ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʦʢʩʠʜʘʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʽʶʯʠʭ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʽ 

ʧʨʘʚʠʣ. ʆʪʨʠʤʘʥʠʡ ʨʦʟʯʠʥ ʦʢʩʠʜʘʥʪʽʚ ʻ ʙʽʣʴʰ ʩʠʣʴʥʠʤ ʜʝʟʠʥʬʽʢʫʶʯʠʤ 

ʘʛʝʥʪʦʤ (ʟʥʠʱʫʻ ʚʽʨʫʩʠ, ʩʧʦʨʠ, ʙʽʦʧʣʽʚʢʠ). ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʚ ʨʦʟʯʠʥʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʩʫʤʽʰ ʦʢʩʠʜʘʥʪʽʚ: ʭʣʦʨ, ʭʣʦʨʥʫʚʘʪʠʩʪʘ ʢʠʩʣʦʪʘ, ʜʽʦʢʩʠʜ ʭʣʦʨʫ, 

ʦʟʦʥ, ʛʽʜʨʦʧʝʨʦʢʩʠʜʥʽ ʩʧʦʣʫʢʠ, ʘ ʥʝ ʦʜʥʘ ʷʢʘʩʴ ʨʝʯʦʚʠʥʘ. ʉʫʤʽʰ 
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ʩʚʽʞʝʦʪʨʠʤʘʥʠʭ ʨʽʟʥʦʨʽʜʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʚ ʨʦʟʯʠʥʽ ʤʘʻ ʩʠʥʝʨʛʽʟʤ ʜʽʾ ʚ 

ʧʨʦʮʝʩʘʭ ʦʢʠʩʥʦʾ ʜʝʩʪʨʫʢʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. 

ʋʩʪʘʥʦʚʢʠ çɸʢʚʘʭʣʦʨè ʚʠʨʦʙʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʦʜʫʣʽʚ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʦ ʦʢʩʠʜʘʥʪʘʤ 30, 50, 100 ʽ 500 ʛ/ʛʦʜ. 

 

2.2 ʌʽʟʠʯʥʽ ʤʝʪʦʜʠ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʠʡ ʥʝʜʦʣʽʢ ʭʣʦʨʫʚʘʥʥʷ ʪʘ ʦʟʦʥʫʚʘʥʥʷ, ʷʢʽ ʧʦ 

ʚʠʟʥʘʯʝʥʥʶ ʻ ʭʽʤʽʯʥʠʤʠ ʦʢʠʩʥʶʚʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʣʷʛʘʻ ʚ ʫʪʚʦʨʝʥʥʽ 

ʧʦʙʽʯʥʠʭ ʪʦʢʩʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʇʦʚʥʽʩʪʶ ʧʦʟʙʘʚʣʝʥʽ ʮʠʭ ʥʝʜʦʣʽʢʽʚ ʬʽʟʠʯʥʽ 

ʤʝʪʦʜʠ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ, ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦʧʦʰʠʨʝʥʠʡ ʟ ʷʢʠʭ ï 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʋʌ). ʂʨʽʤ ʝʢʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʤʝʪʦʜ 

ʪʘʢʦʞ ʚʦʣʦʜʽʻ ʮʽʣʠʤ ʨʷʜʦʤ ʽʥʰʠʭ ʧʝʨʝʚʘʛ: 

¶ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʥʝʟʘʨʘʞʝʥʥʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ; 

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥ ̔ ʚʣʘʩʪʠʚʦʩʪ ̔

ʚʦʜʠ, ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ  ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ, ʥʝʤʘʻ ʥʝʙʝʟʧʝʢʠ 

ʧʝʨʝʜʦʟʫʚʘʥʥʷ; 

¶ ʥʠʟʴʢʽ ʢʘʧʽʪʘʣʴʥʽ ʟʘʪʨʘʪʠ, ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʠʪʨʘʪʠ; 

¶ ʋʌ ʫʩʪʘʥʦʚʢʠ ʢʦʤʧʘʢʪʥʽ ʪʘ ʧʨʦʩʪʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʝ ʧʦʪʨʝʙʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʠʭ ʤʽʨ ʙʝʟʧʝʢʠ. 

 

ʇʨʠʥʮʠʧ ʜʽʾ ʋʌ 

ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʯʘʩʪʠʥʫ ʜʽʘʧʘʟʦʥʫ 

ʦʧʪʠʯʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ (ʚʢʣʶʯʘʻ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʫ, ʚʠʜʠʤʫ ʪʘ 

ʽʥʬʨʘʯʝʨʚʦʥʫ ʦʙʣʘʩʪʽ), ʷʢʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 100 ʜʦ 400 ʥʤ. ʆʙʣʘʩʪʴ 

ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ: 

- ʋʌ-ɸ ï ʚʽʜ 315 ʜʦ 400 ʥʤ; 

- ʋʌ-ɺ ï ʚʽʜ 280 ʜʦ 315 ʥʤ; 

- ʋʌ-ʉ ï ʚʽʜ 100 ʜʦ 280 ʥʤ. 
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ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʋʌ-ɸ ʽ ʋʌ-ɺ ʧʨʦʤʝʥʽʚ, ʪʽʣʴʢʠ ʧʨʦʤʝʥʽ ʋʌ-ʉ ʦʙʣʘʩʪʽ 

ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʜʽʾ. 

ɿʥʝʟʘʨʘʞʫʶʯʠʡ ʝʬʝʢʪ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʦʙʫʤʦʚʣʝʥʠʡ ʪʠʤ, ʱʦ ʧʽʜ ʡʦʛʦ ʜʽʻʶ ʚʽʜʙʫʚʘʶʪʴʩʷ ʬʦʪʦʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʚ 

ʩʪʨʫʢʪʫʨʽ ʤʦʣʝʢʫʣ ɼʅʂ ʽ ʈʅʂ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʾʭ ʜʦ ʥʝʦʙʦʨʦʪʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ. ɺ ɼʅʂ ʞʠʚʦʾ ʢʣʽʪʠʥʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ 

ʢʦʥʪʨʦʣʶʻ ʧʨʦʮʝʩʠ ʾʾ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʇʽʜ ʜʽʻʶ ʋʌ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʦʨʫʰʫʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ɼʅʂ ʽ ʈʅʂ, ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʬʫʥʢʮʽʾ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʪʨʘʯʘʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥʠ ʜʦ 

ʨʦʟʤʥʦʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʜʽʷ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʠʢʣʠʢʘʻ 

ʧʦʨʫʰʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʽ ʤʝʤʙʨʘʥ ʽ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ɹʘʢʪʝʨʠʮʠʜʥʝ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʽʾ, 

ʚʢʣʶʯʘʶʯʠ ʥʘʡʧʨʦʩʪʽʰʽ ʦʨʛʘʥʽʟʤʠ ʪʘ ʚʽʨʫʩʠ, ʙʘʢʪʝʨʽʾ, ʘ ʪʘʢʦʞ ʮʠʩʪʠ ʪʘ 

ʩʧʦʨʠ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʟʝʨʥʠʩʪʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʭʣʦʨʫ. 

 

ʂʦʥʩʪʨʫʢʮʽʾ ʩʠʩʪʝʤ ʋʌ  

ʇʨʠʥʮʠʧʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʋʌ ʨʝʘʢʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.1. 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ʇʨʠʥʮʠʧʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʋʌ ʚʠʧʨʦʤʽʥʶʚʘʯʘ. 

 

ɺʦʥʘ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʘ ʫ ʚʠʢʦʥʘʥʥʽ ʽ ʚʤʽʱʫʻ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ 

ʢʦʤʧʦʥʝʥʪʠ: ʢʘʤʝʨʫ ʽʟ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ, ʋʌ-ʣʘʤʧʠ ʽ 

ʢʚʘʨʮʦʚʠʡ ʨʫʢʘʚ, ʷʢʠʡ ʟʘʭʠʱʘʻ ʣʘʤʧʫ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ. ɺʠʭʽʜʥʘ ʚʦʜʘ, 

ʧʦʪʨʘʧʣʷʶʯʠ ʚ ʢʘʤʝʨʫ, ʦʧʨʦʤʽʥʶʻʪʴʩʷ ʋʌ-ʧʨʦʤʝʥʷʤʠ ʽ ʟʥʝʟʘʨʘʞʫʻʪʴʩʷ. 

ɼʝʷʢʽ ʨʝʘʢʪʦʨʠ ʜʦʜʘʪʢʦʚʦ ʫʢʦʤʧʣʝʢʪʦʚʘʥʽ ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 



19 
 

ʦʯʠʩʪʢʠ ʢʚʘʨʮʦʚʠʭ ʨʫʢʘʚʽʚ, ʘ ʪʘʢʦʞ ʚʠʪʨʘʪʦʤʽʨʽʚ, ʋʌ-ʩʝʥʩʦʨʘʤʠ ʽ 

ʘʥʘʣʽʟʘʪʦʨʘʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʧʨʦʤʽʥʶʚʘʥʦʾ ʜʦʟʠ ʋʌ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʢʘʤʝʨ, ʨʦʟʨʽʟʥʷʶʪʴ ʋʌ ʨʝʘʢʪʦʨʠ 

ʟʘʤʢʥʫʪʦʛʦ ʪʘ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʽʚ. ɺ ʩʠʣʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, 

ʨʝʘʢʪʦʨʠ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ ʤʦʞʫʪʴ ʢʦʤʧʦʥʫʚʘʪʠ ʟ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʣʘʤʧ ʽ 

ʪʠʤ ʩʘʤʠʤ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʜʣʷ 

ʧʨʦʮʝʩʽʚ ʟ ʚʝʣʠʢʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ. ɺʦʥʠ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. ʈʝʘʢʪʦʨʠ ʟʘʤʢʥʫʪʦʛʦ ʪʠʧʫ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʽʜ 

ʪʠʩʢʦʤ, ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ, 

ʚʦʥʠ ʟʘʧʦʙʽʛʘʶʪʴ ʧʦʪʨʘʧʣʷʥʥʶ ʨʽʟʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʚʦʜʫ ʟ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

   ʂʨʽʤ ʪʦʛʦ, ʤʦʞʣʠʚʽʩʪʴ ʨʽʟʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʋʌ ʣʘʤʧ ʚ ʢʘʤʝʨʽ 

ʨʝʘʢʪʦʨʘ ï ʫʟʜʦʚʞ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʽ ʨʘʜʽʘʣʴʥʦ ʧʦʪʦʢʫ ʦʙʨʦʙʣʝʥʦʾ ʚʦʜʠ. 

ʏʘʩʪʽʰʝ ʚʩʴʦʛʦ ʜʣʷ ʨʝʘʢʪʦʨʽʚ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʪʠʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʝ ʨʦʟʤʽʱʝʥʥʷ ʣʘʤʧ, ʧʦʚʟʜʦʚʞ ʨʦʟʤʽʱʫʶʪʴ ʣʘʤʧʠ ʚ ʨʝʘʢʪʦʨʘʭ 

ʟ ʢʨʫʛʦʚʠʤ ʧʝʨʝʪʠʥʦʤ. ʎʝʡ ʬʘʢʪʦʨ, ʘ ʪʘʢʦʞ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʧʦʪʦʢʫ ʚʦʜʠ, 

ʪʦʚʱʠʥʘ ʾʾ ʰʘʨʫ ʤʽʞ ʣʘʤʧʘʤʠ ʪʘ ʩʪʽʥʢʦʶ ʨʝʘʢʪʦʨʘ, ʦʨʽʻʥʪʘʮʽʷ ʣʘʤʧ ʚ 

ʨʝʘʢʪʦʨʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʚʝʨʭʥʽ, ʥʘ ʷʢʽʡ ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʘʢʪʦʨ, ʟʥʘʯʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ  ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʦʜʠ ʋʌ ʽ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʽʰʝʥʴ ʧʨʦʝʢʪʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʜʦʟʘ 

ʚʠʧʨʦʤʽʥʶʚʘʥʦʾ ʚʦʜʠ ʋʌ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʩʠʩʪʝʤʽ ʋʌ-

ʣʘʤʧʠ. 

 

ʆʩʥʦʚʥʽ ʪʠʧʠ ʋʌ ʣʘʤʧʠ ʪʘ ʾʭ ʧʦʨʽʚʥʷʥʥʷ 

ɺ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʫʣʴʪʨʘʬʽʦʣʝʪʫ ʚ ʩʠʩʪʝʤʽ ʟʥʝʟʘʨʘʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʪʫʪʥʽ ʛʘʟʦʨʦʟʨʷʜʥʽ ʣʘʤʧʠ, ʚʽʜʦʤʽ ʙʽʣʴʰ ʥʽʞ 70 ʨʦʢʽʚ. ʎʽ 

ʜʞʝʨʝʣʘ ʚʠʧʨʦʤʽʥʶʶʪʴ ʫ ʰʠʨʦʢʦʤʫ ʦʧʪʠʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʚʢʣʶʯʘʶʯʠ ʋʌ-, 

ʚʠʜʠʤʫ ʪʘ ɯʏ-ʦʙʣʘʩʪʽ. ʇʨʠʥʮʠʧ ʜʽʾ ʮʠʭ ʣʘʤʧ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʪʚʦʨʝʥʥʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʩʚʽʪʣʦʚʫ. ɺʥʘʩʣʽʜʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʪʦʢʫ ʚ ʛʘʟʦʚʦʤʫ 
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ʩʝʨʝʜʦʚʠʱʽ, ʟʘʧʦʚʥʝʥʦʤʫ ʧʘʨʘʤʠ ʨʪʫʪʽ ʪʘ ʽʥʝʨʪʥʠʤʠ ʛʘʟʘʤʠ, ʚʠʥʠʢʘʻ ʜʫʛʦʚʠʡ 

ʨʦʟʨʷʜ, ʷʢʠʡ  ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʫʜʞʝʥʥʷ ʘʪʦʤʽʚ ʨʪʫʪʽ ʪʘ ʫʪʚʦʨʝʥʥʶ ʥʠʤʠ 

ʧʨʦʤʝʥʽʚ ʟʘʜʘʥʦʾ ʜʦʚʞʠʥʠ. 

   ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ ʧʘʨʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʪʠʧʠ ʨʪʫʪʥʦ-

ʜʫʛʦʚʠʭ ʣʘʤʧ: 

- ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ (ʪʠʩʢ ʧʘʨʽʚ ʨʪʫʪʽ 1,33-133 ʇʘ); 

- ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ (ʜʦ σϽρπ ʇʘ); 

- ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ (σϽρπ σϽρπ ʇʘ). 

   ʋ ʚʦʜʦʧʽʜʛʦʪʦʚʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʽʣʴʢʠ 2 ʧʝʨʰʠʭ ʪʠʧʠ ʣʘʤʧ, 

ʦʩʢʽʣʴʢʠ ʣʘʤʧʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʠʤ ʙʘʢʪʝʨʠʮʠʜʥʠʤ 

ʝʬʝʢʪʦʤ ʪʘ ʚʠʩʦʢʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʣʘʤʧʠ ʥʠʟʴʢʦʛʦ 

ʪʠʩʢʫ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʘʜʠʮʽʡʥʽ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʠʩʪʘ ʨʪʫʪʴ, ʽ 

ʘʣʴʤʘʛʘʤʥʽ, ʷʢʽ ʤʽʩʪʷʪʴ ʩʧʣʘʚ ʙʽʩʤʫʪʘ, ʽʥʜʽʶ ʪʘ ʨʪʫʪʽ (ʘʤʘʣʴʛʘʤʫ). 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʦʞ ʣʘʤʧʠ ʟ ʣʝʛʢʦʧʣʘʚʢʦʛʦ ʪʘ ʪʫʛʦʧʣʘʚʢʦʛʦ ʢʚʘʨʮʦʚʦʛʦ ʩʢʣʘ, ʘ 

ʦʩʪʘʥʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ ʜʚʦʭ ʪʠʧʽʚ ï ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʽ ʥʝ ʚʠʨʦʙʣʷʶʪʴ 

ʦʟʦʥ. 

 ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʨʷʜʫ ʟʥʘʯʫʱʠʭ ʥʝʜʦʣʽʢʽʚ, ʣʘʤʧʠ ʩʝʨʝʜʥʴʦʛʦ 

ʪʠʩʢʫ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʦʜʦʧʽʜʛʦʪʦʚʮʽ. ɿʘʚʜʷʢʠ 

ʚʠʩʦʢʽʡ ʧʦʪʫʞʥʦʩʪʽ, ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʙʽʣʴʰ ʚ ʢʦʤʧʘʢʪʥʠʭ 

ʨʦʟʤʽʨʘʭ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʜʫʞʝ ʟʨʫʯʥʦ ʫ ʚʠʧʘʜʢʫ 

ʦʙʤʝʞʝʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʠ ʨʦʟʤʽʱʝʥʥʽ ʋʌ-ʦʙʣʘʜʥʘʥʥʷ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʘʤʘʣʴʛʘʤʥʠʭ ʣʘʤʧ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʟ 

ʪʫʛʦʧʣʘʚʢʦʛʦ ʢʚʘʨʮʫ, ʷʢʽ ʥʝ ʫʪʚʦʨʶʶʪʴ ʦʟʦʥ, ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʚʠʩʦʢʠʡ ʂʂɼ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʙʘʢʪʝʨʠʮʠʜʥʫ; 

- ʥʠʟʴʢʘ ʚʠʪʨʘʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; 

- ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ; 

- ʚʠʢʦʥʘʥʥʷ ʨʫʢʘʚʘ ʟ ʪʫʛʦʧʣʘʚʢʦʛʦ, ʥʝ ʫʪʚʦʨʶʶʯʦʛʦ ʦʟʦʥ ʢʚʘʨʮʫ, 

ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʘʞʥʦ ʟʤʝʥʰʫʚʘʪʠ ʝʬʝʢʪ ʩʦʣʷʨʠʟʘʮʽʾ (ʚʽʜʢʣʘʜʝʥʥʷ 
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ʦʢʩʠʜʫ ʨʪʫʪʽ) ʥʘ ʧʦʚʝʨʭʥʽ ʢʘʤʝʨʠ ʽ ʟʘʧʦʙʛ̔ʪʠ ʧʦʛʽʨʰʝʥʥʶ ʾʾ 

ʧʨʦʥʠʢʥʦʩʪʽ ʜʣʷ ʋʌ-ʧʨʦʤʝʥʽʚ; 

- ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ.  

ɼʦ ʧʝʨʝʚʘʛ ʣʘʤʧ ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʥʝʟʘʨʘʞʫʚʘʥʥʷ, ʦʙʫʤʦʚʣʝʥʘ ʧʦʣʽʭʨʦʤʘʪʠʯʥʠʤ 

ʩʧʝʢʪʨʦʤ ʤʫʣʴʪʠʭʚʠʣʴʦʚʠʭ ʋʌ-ʣʘʤʧ; 

- ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ; 

- ʤʘʣʘ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʠʭ ʋʌ-ʣʘʤʧ, ʟʘʚʜʷʢʠ ʾʭ ʚʠʩʦʢʽʡ 

ʝʬʝʢʪʠʚʥʦʩʪʽ; 

- ʤʽʥʽʤʘʣʴʥʘ ʚʪʨʘʪʘ ʥʘʧʦʨʫ ʚ ʋʌ-ʫʩʪʘʥʦʚʮʽ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ ʚʠʜʠ ʩʫʯʘʩʥʠʭ ʋʌ-ʣʘʤʧ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʨʠʚʘʣʠʤ 

ʪʝʨʤʽʥʦʤ ʧʨʠʜʘʪʥʦʩʪʽ.  

 

ʂʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʋʌ ʦʙʣʘʜʥʘʥʥʷ 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʢʨʠʪʝʨʽʻʤ ʧʨʠ ʚʠʙʦʨʽ ʋʌ-ʦʙʣʘʜʥʘʥʥʷ ʻ ʜʦʟʘ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʇʨʘʚʠʣʴʥʦ ʦʙʨʘʥʘ ʋʌ-ʜʦʟʘ ï ʦʩʥʦʚʘ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʙʫʜʴ-

ʷʢʦʛʦ ʋʌ-ʦʙʣʘʜʥʘʥʥʷ. ɺʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ ʽ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

ʋʌ-ʜʦʟʘ, ʤɼʞ/ʩʤ
2
 = ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʤɺ/ʩʤ

2
) Ā ʏʘʩ (ʩ). 

  ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʜʦʟʘ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʪʘ 

ʪʠʧʽʚ ʧʨʠʩʫʪʥʽʭ ʫ ʚʦʜʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʚʠʤʦʛ ʜʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ 

ʷʢʦʩʪʽ ʟʥʝʟʘʨʘʞʝʥʦʾ ʚʦʜʠ. 

ʈʽʟʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚʦʣʦʜʽʶʪʴ ʨʽʟʥʦʶ ʩʪʽʡʢʽʩʪʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʊʘʢ, ʥʘʡʙʽʣʴʰ ʩʪʽʡʢʠʤʠ ʻ ʚʽʨʫʩʠ, ʘ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʥʠʢ 

ʙʘʢʪʝʨʽʡ  - ʉʠʥʴʦʛʥʽʡʥʘ ʧʘʣʠʯʢʘ. ɹʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʚʧʣʠʚʫ ʋʌ-ʧʨʦʤʝʥʽʚ 

ʧʘʨʘʟʠʪʠʯʥʽ ʥʘʡʧʨʦʩʪʽʰʽ ʪʘ ʙʘʢʪʝʨʽʾ. ɸʣʝ, ʷʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʜʣʷ ʜʝʟʘʢʪʠʚʘʮʽʾ ʚʩʴʦʛʦ ʩʧʝʢʪʨʫ ʧʘʪʦʛʝʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʜʦʟʘ ʋʌ ʚ 25 ʤɼʞ/ʩʤ
2
 

ʻ ʜʦʩʪʘʪʥʴʦʶ. 
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ʈʘʟʦʤ ʟ ʪʠʤ, ʮʷ ʜʦʟʘ ʋʌ ʤʦʞʝ ʧʨʠʡʤʘʪʠʩʷ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦ ʦʯʠʱʝʥʦʾ 

ʧʠʪʥʦʾ ʚʦʜʠ. ɼʣʷ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʚʦʜ ʽʟ ʥʝʦʯʠʱʝʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ, 

ʟʥʘʯʝʥʥʷ ʙʫʜʝ ʚʠʱʠʤ, ʚʽʜʧʦʚʽʜʥʦ, 30 ʪʘ 40 ʤɼʞ/ʩʤ
2
. ʎʝ ʚʠʢʣʠʢʘʥʦ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ, ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʮʠʭ ʪʠʧʽʚ ʚʦʜʠ, ʘ 

ʪʘʢʦʞ ʧʨʠʩʫʪʥʽʩʪʶ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ 

ʟʜʘʪʥʽ ʧʦʛʣʠʥʘʪʠ ʯʠ ʨʦʟʩʽʶʚʘʪʠ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʽʩʪʴ 

ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʙʽʨ ʜʦʟʠ ʋʌ. 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʨʘʟʫ ʮʴʦʛʦ ʚʧʣʠʚʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʥʷʪʪʷ ʋʌ 

ʧʨʦʧʫʩʢʘʥʥʷ ʚʦʜʠ. ɺʦʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʜʘʪʥʽʩʪʴ ʚʦʜʠ ʧʨʦʧʫʩʢʘʪʠ ʧʨʦʤʝʥʽ 

ʫʣʴʪʨʘʬʽʦʣʝʪʫ ʽ ʚʠʤʽʨʶʻʪʴʩʷ ʫ %. ʅʘʧʨʠʢʣʘʜ, ʋʌ ʧʨʦʧʫʩʢʘʥʥʷ 90% ʥʘ 10 ʤʤ, 

ʦʟʥʘʯʘʻ, ʱʦ 90% ʚʠʭʽʜʥʦʛʦ ʫʣʴʪʨʘʬʽʦʣʝʪʫ ʧʨʦʡʜʝ ʯʝʨʝʟ ʰʘʨ ʚʦʜʠ, ʪʦʚʱʠʥʦʶ 

10 ʤʤ. ɼʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʦʜʠ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʫʩʢʘʥʥʷ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ: 

ʩʪʽʯʥʽ ï 40-75%; ʧʦʚʝʨʭʥʝʚʽ ï 35-90%; ʚʦʜʦʧʨʦʚʽʜʥʘ ʚʦʜʘ ï 70-90%; ʧʽʜʟʝʤʥʘ 

ï 80-98%. 

ʅʘ ʋʌ ʧʨʦʧʫʩʢʘʥʥʷ ʚʦʜʠ ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜʠ, ʷʢ 

ʢʘʣʘʤʫʪʥʽʩʪʴ, ʢʦʣʴʦʨʦʚʽʩʪʴ ʪʘ ʧʝʨʤʘʥʛʘʥʘʪʥʘ ʦʢʠʩʥʶʚʘʥʽʩʪʴ (ʇʆ). ʉʘʤʝ ʚʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʙʦʨʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʠʪʥʦʾ ʚʦʜʠ. ʋ ʚʠʧʘʜʢʫ 

ʩʪʽʯʥʠʭ ʚʦʜ ʟʨʫʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʻ ʭ̔ ʤʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (ʍʉʂ), ʘ ʪʘʢʦʞ 

ʚʤʽʩʪ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ, ʪʘʢ ʷʢ ʚʦʥʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʝʰʢʦʜʠ ʧʨʠ ʋʌ-

ʟʥʝʟʘʨʘʞʝʥʥʽ ʟʘ ʨʘʭʫʥʦʢ çʪʽʥʴʦʚʦʛʦ ʝʬʝʢʪʫè (ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟʜʘʪʥʽ 

çʭʦʚʘʪʠʩʷè ʟʘ ʢʨʫʧʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʪʠʤ ʩʘʤʠʤ ʫʥʠʢʘʶʯʠ ʢʦʥʪʘʢʪʫ ʟ ʋʌ). 

ʂʨʽʤ ʪʦʛʦ, ʚʤʽʩʪ ʫ ʚʦʜʽ ʩʧʦʣʫʢ ʟʘʣʽʟʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʦʞʣʠʚʠʡ ʩʪʫʧʽʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʢʚʘʨʮʦʚʠʭ ʯʦʭʣʽʚ. 

ʑʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʢʨʠʪʝʨʽʡ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ 

ʜʦʟʠ ʋʌ, ï ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʪʨʘʪʘ ʚʦʜʠ. ɺʘʞʣʠʚʘ ʪʽʣʴʢʠ ʛʦʜʠʥʥʘ, ʘ ʥʝ ʜʦʙʦʚʘ 

ʚʠʪʨʘʪʘ, ʦʩʢʽʣʴʢʠ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʴ ʧʦʩʪʽʡʥʦ. 

ʋʌ-ʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʾ ʜʦʟʠ ʟʘ ʦʜʥʦʯʘʩʥʦʛʦ ʚʧʣʠʚʫ ʚʩʽʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ (ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʪʨʘʪʘ ʚʦʜʠ, ʤʽʥʽʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʫʩʢʘʥʥʷ, 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʯʦʭʣʽʚ, ʢʽʥʝʮʴ ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ ʣʘʤʧ). 
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ʆʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʋʌ-ʟʥʝʟʘʨʘʞʝʥʥʷ 

ɿʦʚʩʽʤ ʥʝʜʘʚʥʦ ʰʠʨʦʢʦʤʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʋʌ ʩʫʪʪʻʚʦ ʧʝʨʝʰʢʦʜʞʘʣʘ 

ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʽ ʝʥʝʨʛʦʟʘʪʨʘʪʥʽʩʪʴ ʤʝʪʦʜʫ, ʩʴʦʛʦʜʥʽ ʞ ʚʝʣʠʢʠʡ ʘʩʦʨʪʠʤʝʥʪ 

ʣʘʤʧ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜ ʚ 

ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʟʥʝʟʘʨʘʞʝʥʥʷ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʮʝ ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʠʡ ʤʝʪʦʜ 

ʘʢʪʠʚʥʦ ʚʠʪʽʩʥʷʻ ʭʣʦʨʫʚʘʥʥʷ ʚ ʧʠʪʥʦʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ. ʂʨʽʤ ʪʦʛʦ, ʦʙʨʦʙʢʘ 

ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ - ʮʝ ʦʜʠʥ ʟ ʥʝʙʘʛʘʪʴʦʭ ʤʝʪʦʜʽʚ, ʜʦʟʚʦʣʝʥʠʭ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʭʣʦʨʫ, ʜʣʷ ʦʙʨʦʙʢʠ ʩʪʽʯʥʠʭ ʚʦʜ. ʅʘʢʽʥʝʮʴ, ʋʌ-ʫʩʪʘʥʦʚʢʠ ʫʩʧʽʰʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʚʩʽ ʚʢʘʟʘʥʽ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʋʌ. 

  

ʇʠʪʥʘ ʚʦʜʘ 

ʈʽʩʪ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ, ʧʦʛʘʥʘ ʛʽʛʽʻʥʘ, ʥʝʜʦʩʪʘʪʥʻ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ 

ʚʦʜ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʞʝʨʝʣ ʧʠʪʥʦʾ 

ʚʦʜʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʩʘʤʝ ʧʠʪʥʘ ʚʦʜʘ ï ʜʞʝʨʝʣʦ ʞʠʪʪʷ ʜʣʷ ʚʩʴʦʛʦ ʞʠʚʦʛʦ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʘʩʦʚʠʭ ʝʧʽʜʝʤʽʡ ʚ ʢʨʘʾʥʘʭ ʪʨʝʪʴʦʛʦ ʩʚʽʪʫ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʻ 

ʟʥʘʯʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ. 

ʇʽʩʣʷ ʮʽʣʦʾ ʝʧʦʭʠ ʭʣʦʨʫʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʠʚʩʷ ʽʥʪʝʨʝʩ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ 

ʚʦʜʠ, ʷʢ ʚ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ, ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʣʦʢʘʣʴʥʦʾ 

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ. 

 

ʎʝʥʪʨʘʣʽʟʦʚʘʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ  

ɺ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ɭʚʨʦʧʠ 

(ʌʨʘʥʮʽʷ, ʋʛʦʨʱʠʥʘ, ʅʽʤʝʯʯʠʥʘ), ʉʐɸ, ʂʘʥʘʜʽ ʚʧʨʦʚʘʜʞʝʥʦ ʽ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʢʽ ʋʌ-ʩʠʩʪʝʤʠ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ. ɺ ʩʠʣʫ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʘ ʩʘʤʝ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʝʬʝʢʪʫ ʧʽʩʣʷʜʽʾ, 

ʜʣʷ ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʚʦʜʠ ʪʘ ʾʾ ʙʝʟʧʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʭ 

ʚʩʝ ʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʠʟʴʢʽ ʜʦʟʠ ʭʣʦʨʫ, ʘʣʝ ʝʢʦʣʦʛʽʯʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʚʽʜ ʮʴʦʛʦ ʟʦʚʩʽʤ ʤʽʥʽʤʘʣʴʥʠʡ. ʊʨʠʚʘʣʠʡ ʜʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʩʪʘʥʦʚʦʢ ʋʌ 
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ʧʦʢʘʟʘʚ ʥʝ ʪʽʣʴʢʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ 

ʙʝʟʧʝʯʥʽʩʪʴ ʤʝʪʦʜʫ, ʘʣʝ ʽ ʡʦʛʦ ʚʠʩʦʢʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʠʭʽʜʥʽ 

ʚʠʩʦʢʽ ʢʘʧʽʪʘʣʴʥʽ ʟʘʪʨʘʪʠ. 

 

2.3 ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋʌ-

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ɿ ʬʽʟʠʯʥʠʭ ʩʧʦʩʦʙʽʚ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʥʘʙʫʣʦ ʟʥʝʟʘʨʘʞʝʥʥʷ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʤʠ ʧʨʦʤʝʥʷʤʠ, ʙʘʢʪʝʨʠʮʠʜʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʠʭ ʦʙʫʤʦʚʣʝʥʽ ʾʭ ʜʽʻʶ ʥʘ ʢʣʽʪʠʥʥʠʡ ʦʙʤʽʥ ʽ ʦʩʦʙʣʠʚʦ ʥʘ 

ʬʝʨʤʝʥʪʥʽ ʩʠʩʪʝʤʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʣʽʪʠʥʠ. ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʽ ʧʨʦʤʝʥʽ 

ʟʥʠʱʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʚʝʛʝʪʘʪʠʚʥʽ, ʘʣʝ ʽ ʩʧʦʨʦʚʽ ʬʦʨʤʠ ʙʘʢʪʝʨʽʾ ʽ ʥʝ ʟʤʽʥʶʶʪʴ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ. ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ, ʦʩʢʽʣʴʢʠ ʧʨʠ 

ʋʌ-ʦʧʨʦʤʽʥʝʥʥʽ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ ʪʦʢʩʠʯʥʽ ʧʨʦʜʫʢʪʠ, ʪʦ ʥʝ ʽʩʥʫʻ ʚʝʨʭʥʴʦʾ 

ʤʝʞʽ ʜʦʟʠ. ɿʙʽʣʴʰʝʥʥʷʤ ʜʦʟʠ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʘʡʞʝ ʟʘʚʞʜʠ ʤʦʞʥʘ 

ʜʦʤʦʛʪʠʩʷ ʙʘʞʘʥʦʛʦ ʨʽʚʥʷ ʟʥʝʟʘʨʘʞʝʥʥʷ. 

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʤʝʪʦʜʫ ʻ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʩʣʷʜʽʾ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʋʌ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʠʤʘʛʘʻ ʙʽʣʴʰʠʭ ʢʘʧʽʪʘʣʴʥʠʭ 

ʟʘʪʨʘʪ, ʥʽʞ ʭʣʦʨʫʚʘʥʥʷ, ʘʣʝ ʤʝʥʰʠʭ, ʥʽʞ ʦʟʦʥʫʚʘʥʥʷ. ɹʽʣʴʰ ʥʠʟʴʢʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʨʦʙʣʷʪʴ ʋʌ ʟʥʝʟʘʨʘʞʝʥʥʷ ʽ ʭʣʦʨʫʚʘʥʥʷ 

ʧʦʨʽʚʥʷʥʥʠʤʠ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ʧʣʘʥʽ. ɺʠʪʨʘʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʝʟʥʘʯʥʘ, ʘ 

ʚʘʨʪʽʩʪʴ ʱʦʨʽʯʥʦʾ ʟʘʤʽʥʠ ʣʘʤʧ ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ 10% ʚʽʜ ʮʽʥʠ ʫʩʪʘʥʦʚʢʠ. 

ʋʌ ʫʩʪʘʥʦʚʢʠ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

ʌʘʢʪʦʨʦʤ, ʱʦ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʦʢ ʋʌ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʨʠ ʪʨʠʚʘʣʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʻ ʟʘʙʨʫʜʥʝʥʥʷ ʢʚʘʨʮʝʚʠʭ ʯʦʭʣʽʚ 

ʣʘʤʧ ʚʽʜʢʣʘʜʝʥʥʷʤʠ ʦʨʛʘʥʽʯʥʦʛʦ ʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ. ɺʝʣʠʢʽ ʫʩʪʘʥʦʚʢʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʦʯʠʱʝʥʥʷ, ʷʢʘ ʟʜʽʡʩʥʶʻ ʾʭ 

ʧʨʦʤʠʚʘʥʥʷ ʰʣʷʭʦʤ ʮʠʨʢʫʣʷʮʽʾ ʯʝʨʝʟ ʫʩʪʘʥʦʚʢʫ ʚʦʜʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʭʘʨʯʦʚʠʭ 

ʢʠʩʣʦʪ. ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʭʘʥʽʯʥʝ ʦʯʠɦʝʥʥʷ. 
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2.4 ɯʥʰʽ ʬʽʟʠʯʥʽ ʤʝʪʦʜʠ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ 

ɿʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʫʣʴʪʨʘʟʚʫʢʦʤ ʟʘʩʥʦʚʘʥʝ ʥʘ ʡʦʛʦ ʟʜʘʪʥʦʩʪʽ 

ʚʠʢʣʠʢʘʪʠ ʪʘʢ ʟʚʘʥʫ ʢʘʚʽʪʘʮʽʶ - ʫʪʚʦʨʝʥʥʷ ʧʫʩʪʦʪ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʚʝʣʠʢʫ 

ʨʽʟʥʠʮʶ ʪʠʩʢʫ, ʱʦ ʚʝʜʝ ʜʦ ʨʦʟʨʠʚʫ ʢʣʽʪʠʥʥʦʾ ʦʙʦʣʦʥʢʠ ʽ ʟʘʛʠʙʝʣʽ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʣʽʪʠʥʠ. ɹʘʢʪʝʨʠʮʠʜʥʘ ʜʽʷ ʫʣʴʪʨʘʟʚʫʢʫ ʨʽʟʥʦʾ ʯʘʩʪʦʪʠ ʜʦʩʠʪʴ 

ʟʥʘʯʥʘ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ. ʎʝʡ ʤʝʪʦʜ ʥʝ ʟʘʚʞʜʠ 

ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʟʥʝʟʘʨʘʞʝʥʥʷ ʽ ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʝʥʝʨʛʦʟʘʪʨʘʪ. 

ɿ ʬʽʟʠʯʥʠʭ ʩʧʦʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤ ʽ ʥʘʜʽʡʥʠʤ ʻ ʢʠʧ'ʷʪʽʥʥʷ, ʧʨʠ ʷʢʦʤʫ, ʢʨʽʤ ʟʥʠʱʝʥʥʷ ʙʘʢʪʝʨʽʡ, 

ʚʽʨʫʩʽʚ, ʙʘʢʪʝʨʽʦʬʘʛʽʚ, ʘʥʪʠʙʽʦʪʠʢʽʚ ʽ ʽʥ. ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʯʘʩʪʦ 

ʤʽʩʪʷʪʴʩʷ ʫ ʚʽʜʢʨʠʪʠʭ ʚʦʜʦʡʤʘʭ, ʚʠʜʘʣʷʶʪʴʩʷ ʨʦʟʯʠʥʝʥʽ ʫ ʚʦʜʽ ʛʘʟʠ ʽ 

ʟʤʝʥʰʫʻʪʴʩʷ ʪʚʝʨʜʽʩʪʴ ʚʦʜʠ. ʉʤʘʢʦʚʽ ʷʢʦʩʪʽ ʚʦʜʠ ʧʨʠ ʢʠʧ'ʷʪʽʥʥʽ ʟʤʽʥʶʶʪʴʩʷ 

ʤʘʣʦ. 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʚʠʷʚʣʷʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʘʛʝʥʪʥʠʭ ʽ ʙʝʟʨʝʘʛʝʥʪʥʠʭ ʤʝʪʦʜʽʚ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ. 

ʇʦʻʜʥʘʥʥʷ ʋʌ ʟʥʝʟʘʨʘʞʝʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʭʣʦʨʫʚʘʥʥʷʤ ʤʘʣʠʤʠ ʜʦʟʘʤʠ 

ʟʘʙʝʟʧʝʯʫʻ ʷʢ ʥʘʡʚʠʱʫ ʩʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ, ʪʘʢ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʚʪʦʨʠʥʥʦʛʦ 

ʙʽʦʟʘʨʘʞʝʥʥʷ ʚʦʜʠ. ʊʘʢ, ʦʙʨʦʙʢʦʶ ʚʦʜʠ ʙʘʩʝʡʥʽʚ ʋʌ ʦʧʨʦʤʽʥʝʥʥʷʤ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʭʣʦʨʫʚʘʥʥʷʤ ʜʦʩʷʛʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚʠʩʦʢʘ ʩʪʫʧʽʥʴ ʟʥʝʟʘʨʘʞʝʥʥʷ, 

ʟʥʠʞʝʥʥʷ ʧʦʨʦʛʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʣʦʨʫ ʫ ʚʦʜʽ, ʘʣʝ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʽʩʪʦʪʥʘ 

ʝʢʦʥʦʤʽʷ ʢʦʰʪʽʚ ʥʘ ʚʠʪʨʘʪʽ ʭʣʦʨʫ ʽ ʧʦʣʽʧʰʝʥʥʷ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʘʤʦʤʫ ʙʘʩʝʡʥʽ. 

ɸʥʘʣʦʛʽʯʥʦ ʧʦʰʠʨʶʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʟʦʥʫʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʟʥʠʱʫʻʪʴʩʷ ʤʽʢʨʦʬʣʦʨʘ ʽ ʯʘʩʪʠʥʘ ʦʨʛʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ, ʟ ʧʦʜʘʣʴʰʠʤ 

ʱʘʜʥʠʤ ʭʣʦʨʫʚʘʥʥʷʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʚʪʦʨʠʥʥʦʛʦ ʙʽʦʟʘʨʘʞʝʥʥʷ 

ʚʦʜʠ. ʇʨʠ ʮʴʦʤʫ ʨʽʟʢʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ. 

ɼʦʩʠʪʴ ʥʦʚʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʻ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʽ 

ʝʣʝʢʪʨʦʽʤʧʫʣʴʩʥʠʡ. 

ʉʝʨʝʜ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʙʝʟʨʝʘʛʝʥʪʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 

ʽʥʪʝʨʝʩ ʝʜʝʢʪʨʦʽʤʧʫʣʴʩʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʧʣʠʚʽ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ 
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ʨʽʜʠʥʫ ʫʜʘʨʥʠʭ ʭʚʠʣʴ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʽʤʧʫʣʴʩʥʠʤ ʝʣʝʢʪʨʠʯʥʠʤ ʨʦʟʨʷʜʦʤ ʽ 

ʚʠʢʣʠʢʘʶʪʴ ʜʝʟʽʥʪʝʛʨʘʮʽʶ ʽ ʟʘʛʠʙʝʣʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, - ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʡ 

ʫʜʘʨ, ʪʘʢ ʟʚʘʥʠʡ ʝʬʝʢʪ ʃ.ɸ. ʖʪʢʽʥʘ. ɽʣʝʢʪʨʠʯʥʠʡ ʨʦʟʨʷʜ ʬʦʨʤʫʻ ʫʜʘʨʥʫ 

ʭʚʠʣʶ, ʷʢʘ ʧʦʰʠʨʶʻʪʴʩʷ ʚ ʦʙôʻʤʽ ʚʦʜʠ. ʂʦʨʦʪʢʦʯʘʩʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʽʤʧʫʣʴʩʫ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʪʘʢʫ ʫʜʘʨʥʫ ʭʚʠʣʶ, ʪʦʚʱʠʥʘ ʬʨʦʥʪʫ ʷʢʦʾ 

ʤʝʥʝh ʨʦʟʤʽʨʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʪʘʢʦʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚ 

ʦʙôʻʤʽ, ʷʢʠʡ ʟʘʡʤʘʻ ʤʽʢʨʦʦʨʛʘʥʽʟʤ, ʚʠʥʠʢʘʻ ʤʠʪʪʻʚʠʡ ʛʨʘʜʽʻʥʪ ʪʠʩʢʫ, ʷʢʠʡ ʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʝʭʘʥʽʯʥʦʛʦ ʟʥʠʱʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʙ'ʻʢʪʘ. ɽʥʝʨʛʽʷ ʚ 

ʦʜʠʥʠʯʥʦʤʫ ʽʤʧʫʣʴʩʽ ʽ ʯʘʩʪʦʪʘ ʧʨʦʭʦʜʞʝʥʥʷ ʽʤʧʫʣʴʩʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʙʘʢʪʝʨʽʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʚʦʜʠ. ɿʥʝʟʘʨʘʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʦʚʝʜʝʥʦ ʷʢ ʚ 

ʟʘʤʢʥʫʪʦʤʫ ʧʨʦʩʪʦʨʽ, ʪʘʢ ʽ ʚ ʧʨʦʪʦʯʥʽʡ ʚʦʜʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʽʤʧʫʣʴʩʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʟʥʠʱʝʥʥʷ ʚʩʽʭ ʚʠʜʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʢʣʶʯʘʶʯʠ ʚʽʨʫʩʠ ʽ ʩʧʦʨʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʟʚʘʞʝʥʠʭ ʚ ʥʽʡ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʽ ʜʦʤʽʰʦʢ. ʇʨʠ ʮʴʦʤʫ ʫʜʘʨʥʘ ʭʚʠʣʷ 

ʟʘʣʠʰʘʻʪʴʩʷ ʝʬʝʢʪʠʚʥʦʶ ʚ ʦʙôʻʤʽ ʨʘʜʽʫʩʦʤ ʜʦ 1 ʤʝʪʨʘ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʝʩʪʠ ʩʪʫʧʝʥʽʚ: 

- ʧʦʜʘʯʘ ʨʽʜʠʥʠ ʚ ʨʦʙʦʯʠʡ ʦʙ'ʻʤ ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʧʨʦʬʽʣʽ ʨʦʟʧʦʜʽʣʫ 

ʰʚʠʜʢʦʩʪʽ (ʧʨʠʯʦʤʫ ʨʦʙʦʯʠʡ ʦʙ'ʻʤ ʟʘʧʦʚʥʶʶʪʴ ʟ ʧʦʚʽʪʨʷʥʠʤ ʧʨʦʤʽʞʢʦʤ, ʘ 

ʨʽʚʥʦʤʽʨʥʠʡ ʧʨʦʬʽʣʴ ʨʦʟʧʦʜʽʣʫ ʨʽʜʠʥʠ ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ ʝʥʝʨʛʦʻʤʥʽʩʪʴ 

ʧʨʦʮʝʩʫ); 

- ʟʘʨʷʜʢʘ ʥʘʢʦʧʠʯʫʚʘʯʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʨʝʞʠʤʽ ʧʦʩʪʽʡʥʦʾ ʧʦʪʫʞʥʦʩʪʽ; 

- ʽʥʽʮʽʶʚʘʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʩʝʨʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʨʦʟʨʷʜʽʚ ʚ ʨʽʜʠʥʽ ʧʨʠ 

ʰʚʠʜʢʦʩʪʽ ʥʘʨʦʩʪʘʥʥʷ ʧʝʨʝʜʥʴʦʛʦ ʬʨʦʥʪʫ ʥʘʧʨʫʛʠ ʥʝ ʤʝʥʰʝ 10
10

 ɺ/ʩ 

(ʝʥʝʨʛʽʶ ʜʦʟʫʶʪʴ ʰʣʷʭʦʤ ʚʽʜʣʽʢʫ ʟʘʨʷʜʽʚ); 

- ʧʦʩʠʣʝʥʥʷ ʝʬʝʢʪʫ ʨʫʡʥʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʬʦʨʤʫʚʘʥʥʷ ʭʚʠʣʴ ʨʦʟʪʷʛʫʚʘʥʥʷ ʧʨʠ ʚʽʜʦʙʨʘʞʝʥʥʽ ʭʚʠʣʴ ʩʪʠʩʥʝʥʥʷ, 

ʫʪʚʦʨʝʥʠʭ ʝʣʝʢʪʨʠʯʥʠʤ ʨʦʟʨʷʜʦʤ ʚʽʜ ʚʽʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ; 

- ʧʨʠʜʫʰʝʥʥʷ ʘʙʦ ʛʘʩʽʥʥʷ ʫʜʘʨʥʠʭ ʭʚʠʣʴ ʚ ʤʘʛʽʩʪʨʘʣʷʭ, ʱʦ ʧʽʜʚʦʜʷʪʴ ʽ 

ʚʽʜʚʦʜʷʪʴ ʨʽʜʠʥʫ, ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʾʭ ʨʫʡʥʫʚʘʥʥʷ; 

- ʚʽʜʚʝʜʝʥʥʷ ʟʥʝʟʘʨʘʞʝʥʦʾ ʨʽʜʠʥʠ ʟ ʨʦʙʦʯʦʛʦ ʦʙ'ʻʤʫ. 
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ɺ ʧʨʦʮʝʩʽ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʝʣʝʢʪʨʦʽʤʧʫʣʴʩʥʠʤ ʩʧʦʩʦʙʦʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʣʽʯ ʨʽʟʥʠʭ ʷʚʠʱ: ʧʦʪʫʞʥʽ ʛʽʜʨʘʚʣʽʯʥʽ ʧʨʦʮʝʩʠ, ʫʪʚʦʨʝʥʥʷ 

ʫʜʘʨʥʠʭ ʭʚʠʣʴ ʥʘʜʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʫʪʚʦʨʝʥʥʷ ʦʟʦʥʫ, ʷʚʠʱʘ ʢʘʚʽʪʘʮʽʾ, 

ʽʥʪʝʥʩʠʚʥʽ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʢʦʣʠʚʘʥʥʷ, ʚʠʥʠʢʥʝʥʥʷ ʽʤʧʫʣʴʩʠʚʥʠʭ ʤʘʛʥʽʪʥʠʭ ʽ 

ʝʣʝʢʪʨʠʯʥʠʭ ʧʦʣʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʩʽʭ ʮʠʭ ʷʚʠʱ ʚ 

ʚʦʜʽ ʛʠʥʫʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. 

ɼʫʞʝ ʚʘʞʣʠʚʦ ʧʦʤʽʪʠʪʠ, ʱʦ ʚʦʜʘ, ʦʙʨʦʙʣʝʥʘ ɯɽʈ, ʥʘʙʫʚʘʻ ʙʘʢʪʝʨʠʮʠʜʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʦ 4 ʤʽʩ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʘʢʽ ʙʘʢʪʝʨʠʮʠʜʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʧʨʠ ʨʦʟʨʷʜʽ ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʝʪʘʣʽʚ 

ʝʣʝʢʪʨʦʜʽʚ ʟʘ ʨʘʭʫʥʦʢ ʾʭ ʝʨʦʟʽʾ. ʊʦʤʫ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʝʣʝʢʪʨʦʜʠ ʟʽ ʩʨʽʙʣʘ 

ʽ, ʜʝʱʦ ʛʽʨʰʝ, - ʟ ʤʽʜʽ. ʆʜʥʘʢ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʪʘʢʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ 

ʧʦʢʠ ʥʝ ʚʠʚʯʝʥʦ. 

ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʝʣʝʢʪʨʦʽʤʧyʣʴʩʥʦʛʦ ʩʧʦʩʦʙʫ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ 

ʚʦʜʠ ʻ ʝʢʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʚʝʣʠʢʠʭ 

ʦʙôʻʤʘʭ ʨʽʜʠʥʠ. 

ʆʜʥʘʢ ʮʝʡ ʩʧʦʩʽʙ ʤʘʻ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʟʦʢʨʝʤʘ, ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʫ 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ (0,2-1 ʢɺʪĿʛʦʜ/ʤ
3
) ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, - ʜʦʨʦʛʦʚʠʟʥʫ. 

ʆʢʨʝʤʦ ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ ʟʥʝʟʘʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦ- ʽ 

ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʡʥʠʭ ʤʝʤʙʨʘʥ. ʊʘʢʽ ʤʝʤʙʨʘʥʠ ʧʦʚʥʽʩʪʶ ʟʘʪʨʠʤʫʶʪʴ ʚʩʽ 

ʙʘʢʪʝʨʽʾ, ʘ ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʡʥʽ - ʽ ʚʽʨʫʩʠ. ʆʜʥʘʢ ʪʘʢʽ ʤʝʤʙʨʘʥʠ ʪʽʣʴʢʠ 

ʟʘʪʨʠʤʫʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ, ʘʣʝ ʥʝ ʟʥʠʱʫʶʪʴ ʾʭ. ɹʽʣʴʰ ʪʦʛʦ, ʥʘ ʾʭ ʧʦʚʝʨʭʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʻ, ʧʨʠ ʮʴʦʤʫ ʙʘʢʪʝʨʽʾ ʤʦʞʫʪʴ 

ʞʠʚʠʪʠʩʷ ʘʮʝʪʘʪʮʝʣʶʣʦʟʥʦʶ ʤʝʤʙʨʘʥʦʶ ʘʙʦ ʧʨʦʥʠʢʘʪʠ ʯʝʨʝʟ ʥʝʾ. ʊʦʤʫ ʫ 

ʚʩʽʭ ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʢʨʦ- ʽ ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʝʨʽʦʜʠʯʥʘ (ʽ ʜʦʩʠʪʴ ʯʘʩʪʘ) ʦʙʨʦʙʢʘ ʤʝʤʙʨʘʥ ʛʽʧʦʭʣʦʨʠʪʦʤ ʜʣʷ ʨʷʜʫ 

ʧʨʦʮʝʩʽʚ, ʜʝ ʻ ʥʝʧʨʠʧʫʩʪʠʤʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ, ʥʘʧʨʠʢʣʘʜ, 

ʥʘ ʬʽʥʽʰʥʠʭ ʦʧʝʨʘʮʽʷʭ ʚ ʤʝʜʠʮʠʥʽ ʽ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʮʽ, ʪʘʢʽ ʤʝʤʙʨʘʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʨʦʛʦ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ, ʧʽʩʣʷ ʯʦʛʦ ʾʭ ʟʘʤʽʥʶʶʪʴ. 

ʅʠʞʯʝ ʥʘʚʦʜʷʪʴʩʷ ʜʘʥʽ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ (ʪʘʙʣ. 2.1). 



28 
 

ʊʘʙʣʠʮʷ 2.1 - ɿʘʩʪʦʩʦʚʥʽʩʪʴ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʟʥʝʟʘʨʘʞʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ 

ɿʘʙʨʫʜʥʶʚʘʯ, ʱʦ 

ʚʠʜʘʣʷʻʪʴʩʷ 

ʉʧʦʩʽʙ ʜʝʟʽʥʬʝʢʮʽʾ 

O3 ʋʌʆ Cl2 NaOCl ClO2 ʍʣʦʨʘʤʽʥʠ 

ʂʦʣʽʨ +      

ʉʤʘʢ ʽ ʟʘʧʘʭ +      

ɸʤʽʘʢ   + +  + 

ɺʦʜʦʨʦʩʪʽ +  + + +  

ʆʨʛʘʥʽʢʘ 20%      

ʄʽʢʨʦʟʘʙʨʫʜʥʝʥʥʷ 10-80%      

ʌʝʨʫʤ ʽ ʤʘʥʛʘʥ +  +  +  
 

2.5 ɿʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʟʤʽʰʘʥʠʤʠ ʦʢʩʠʜʘʥʪʘʤʠ: ʧʝʨʝʚʘʛʠ ʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʜʥʘ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʽ 

ʚʦʜʦʧʨʦʚʽʜʥʦ-ʢʘʥʘʣʽʟʘʮʽʡʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ - ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʷ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʽʚ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ, 

ʧʦʪʨʝʙʫʶʯʦʛʦ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʨʽʰʝʥʥʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʤʝʪʦʜʽʚ ʟʥʝʟʘʨʘʞʝʥʥʷ, ʷʢʽ ʟʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʧʠʪʥʦʾ ʚʦʜʠ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠ ʟʥʝʟʘʨʘʞʝʥʥʷ: ʭʣʦʨʫʚʘʥʥʷ, 

ʦʟʦʥʫʚʘʥʥʷ, ʦʧʨʦʤʽʥʝʥʥʷ ʫʣʴʪʨʘʬʽʦʣʝʪʦʤ (ʋʌ) ʽ ʦʙʨʦʙʢʘ ʟʤʽʰʘʥʠʤʠ 

ʦʢʩʠʜʘʥʪʘʤʠ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʛʦ ʽ ʪʦʢʩʠʯʥʦʛʦ 

ʦʟʦʥʫ,  ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʫ ʚʦʜʽ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʝʟʽʥʬʝʢʮʽʾ. ʂʨʽʤ ʪʦʛʦ, 

ʧʨʠ ʦʟʦʥʫʚʘʥʥʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜʩʫʪʥʽʡ ʝʬʝʢʪ ʧʽʩʣʷʜʽʾ, ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʦʟʦʥʫ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʤʝʥʰʝ, ʥʽʞ ʯʝʨʝʟ 1 ʛʦʜʠʥʫ. ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙʤʝʞʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʟʦʥʫ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʽ ʚ ʩʠʩʪʝʤʘʭ 

ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ.  

ʐʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʤʝʪʦʜʫ ʟʥʝʟʘʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋʌ-

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʙʤʝʞʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʦʮʝʩʦʤ 
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ʟʥʝʟʘʨʘʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʦʪʨʠʤʘʥʥʷ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʝʬʝʢʪʫ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʫʪʥʦʩʪʽ ʽ ʢʦʣʴʦʨʦʚʦʩʪʽ ʚʦʜʠ, ʚʠʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʾʭ ʢʽʣʴʢʦʩʪʽ 

ʽ ʜʦʟʠ ʋʌ-ʦʧʨʦʤʽʥʝʥʥʷ. ʊʦʤʫ ʜʘʥʠʡ ʤʝʪʦʜ ʟʥʝʟʘʨʘʞʝʥʥʷ ʥʘʡʢʨʘʱʠʡ ʧʨʠ 

ʦʙʨʦʙʮʽ ʚʦʜʠ ʟ ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʩʚʝʨʜʣʦʚʠʥ ʘʙʦ ʧʽʩʣʷ ʩʠʩʪʝʤ ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʯʠʩʪʢʠ. 

ɿʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʨʽʜʢʠʤ ʭʣʦʨʦʤ ï ʥʘʡʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʤʝʪʦʜ ʜʣʷ 

ʧʦʪʨʝʙ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʢʘʥʘʣʽʟʘʮʽʾ, ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʙʘʩʝʡʥʽʚ ʽ ʘʢʚʘʧʘʨʢʽʚ. ɼʘʥʠʡ ʤʝʪʦʜ ʪʘʢʦʞ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ, ʘ ʩʘʤʝ: 

¶ ʭʣʦʨ ʽ ʧʨʝʧʘʨʘʪʠ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ï ʪʦʢʩʠʯʥʽ ʩʧʦʣʫʢʠ, ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʤʘʛʘʻ ʯʽʪʢʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ 

ʙʝʟʧʝʢʠ; 

¶ ʽʩʥʫʶʯʽ ʩʭʝʤʠ ʥʘ ʦʩʥʦʚʽ ʭʣʦʨʚʤʽʩʥʠʭ ʨʝʘʛʝʥʪʽʚ ʤʘʶʪʴ 

ʥʝʜʦʩʪʘʪʥʽʡ ʦʯʠʱʫʶʯʠʡ ʝʬʝʢʪ ʚʽʜʥʦʩʥʦ ʝʥʪʝʨʦʚʽʨʫʩʽʚ; 

¶ ʧʨʠ ʭʣʦʨʫʚʘʥʥʽ ʫ ʚʦʜʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ ʜʝʟʽʥʬʝʢʮʽʾ, 

ʷʢʽ ʤʘʶʪʴ ʢʘʥʮʝʨʦʛʝʥʥʽ, ʤʫʪʘʛʝʥʥʽ ʪʘ ʪʝʨʘʪʦʛʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʉʝʨʝʜ ʯʦʪʠʨʴʦʭ ʭʣʦʨʚʤʽʩʥʠʭ ʨʝʘʛʝʥʪʽʚ ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ ʤʘʻ 

ʥʘʡʙʽʣʴʰʫ ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ (ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ Ÿ ʭʣʦʨʥʝ ʚʘʧʥʦ Ÿ ʨʽʜʢʠʡ ʭʣʦʨ Ÿ ʭʣʦʨʘʤʽʥ). ʇʨʠ 

ʟʙʝʨʽʛʘʥʥʽ ʛʽʧʦʭʣʦʨʠʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʜʝʟʽʥʬʽʢʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʨʝʘʛʝʥʪʫ ʟ ʯʘʩʦʤ (ʦʩʦʙʣʠʚʦ ʧʽʜ ʜʽʻʶ ʪʝʧʣʘ ʽ ʩʚʽʪʣʘ). ɼʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ 

ʝʬʝʢʪʫ ʜʦʚʦʜʠʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʢʦʥʩʝʨʚʘʥʪʠ, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ 

ʧʨʦʤʠʩʣʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʧʦʭʣʦʨʠʪʫ ʥʘʪʨʽʶ. 

ʇʦʩʪʽʡʥʝ ʧʦʩʠʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʬʦʥʽ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʫʢʫ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ, ʟʘʩʥʦʚʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʥʘ 

ʩʧʽʣʴʥʽʡ ʜʽʾ ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʨʝʘʛʝʥʪʽʚ. ʉʘʤʝ ʜʦ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʤʝʪʦʜ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʩʫʤʽʰʰʶ ʦʢʩʠʜʘʥʪʽʚ, ʟʘʧʘʪʝʥʪʦʚʘʥʠʡ ʢʦʤʧʘʥʽʻʶ 

MIOX Co. (ʉʐɸ). 

ɿʤʽʰʘʥʽ ʦʢʩʠʜʘʥʪʠ ʦʪʨʠʤʫʶʪʴ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʣʽʟʫ ʨʦʟʯʠʥʫ ʢʫʭʦʥʥʦʾ 

ʩʦʣʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟʧʝʯʥʠʭ ʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ (ʚʦʜʘ, ʩʽʣʴ, 
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ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ) ʧʦʟʙʘʚʣʷʻ ʚʽʜ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʙʝʨʽʛʘʪʠ ʪʘʢʽ ʥʝʙʝʟʧʝʯʥʽ 

ʭʽʤʽʢʘʪʠ, ʷʢ ʨʽʜʢʠʡ ʭʣʦʨ ʘʙʦ ʪʦʚʘʨʥʠʡ ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʦʙʣʘʰʪʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʟʦʥ ʙʝʟʧʝʢʠ ʽ ʫ ʨʘʟʽ ʚʠʪʦʢʽʚ ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʧʨʠʯʠʥʦʶ ʩʝʨʡʦʟʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʚ ʪʦʯʮʽ ʩʧʦʞʠʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʚ ʢʽʣʴʢʦʩʪʷʭ, 

ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʫʩʫʚʘʻ ʧʦʪʨʝʙʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʷʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʪʨʘʪ, ʪʘʢ ʽ ʚʠʪʨʘʪ 

ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ. 

ɯʩʥʫʶʪʴ ʷʚʥʽ ʩʚʽʜʯʝʥʥʷ ʧʨʠʩʫʪʥʦʩʪʽ ʭʣʦʨ-ʢʠʩʥʝʚʠʭ ʛʨʫʧ ʚ ʨʦʟʯʠʥʽ 

ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ, ʱʦ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ, ʪʘʢ ʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚʘʭ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʤʽʰʘʥʽ ʦʢʩʠʜʘʥʪʠ ʚʝʜʫʪʴ ʩʝʙʝ ʧʦʜʽʙʥʦ ʜʦ ʜʽʦʢʩʠʜʫ ʭʣʦʨʫ ʘʙʦ 

ʦʟʦʥʫ, ʧʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʝʟʽʥʬʝʢʪʘʥʪ ʥʝʦʙʭʽʜʥʠʭ ʨʽʚʥʝʤ ʟʘʣʠʰʢʦʚʦʛʦ 

ʭʣʦʨʫ. ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʽʥʰʽ ʭʣʦʨ-ʢʠʩʥʝʚʽ ʩʢʣʘʜʦʚʽ ʩʫʤʽʰʽ ʦʢʩʠʜʘʥʪʽʚ ʥʝ ʤʽʩʪʷʪʴ ʜʽʦʢʩʠʜ ʭʣʦʨʫ ʘʙʦ 

ʦʟʦʥ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʧʦʞʠʚʘʯʘʤ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʥʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʤʽʩʪ 

ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʝʟʽʥʬʝʢʮʽʾ (ʟʘ ʚʠʥʷʪʢʦʤ ʪʨʠʛʘʣʦʤʝʪʘʥʫ,  ʅɸɸ5 

(ʛʘʣʦʛʝʥʟʘʤʽʱʝʥʘ ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ) ʽ ʽʥʰʽ ʬʦʨʤʠ ʭʣʦʨʫ). 

ʇʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʟʥʝʟʘʨʘʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʽʚ 

ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ: 

¶ ʟʤʽʰʘʥʽ ʦʢʩʠʜʘʥʪʠ ʝʬʝʢʪʠʚʥʦ ʚʠʜʘʣʷʶʪʴ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʝ 

ʜʘʶʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʙʽʦʦʙʨʦʩʪʘʥʥʷʤ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʟʙʝʨʽʛʘʥʥʷ ʚʦʜʠ ʽ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ɯʩʥʫʶʯʽ ʙʽʦʦʙʨʦʩʪʘʥʥʷ ʧʦʛʣʠʥʘʶʪʴ ʟʘʣʠʰʢʦʚʠʡ ʭʣʦʨ ʫ ʚʦʜʽ, 

ʥʘʜʘʶʪʴ ʚʦʜʽ ʥʝʧʨʠʻʤʥʠʡ ʩʤʘʢ, ʱʦ ʟʤʫʰʫʻ ʟʙʽʣʴʰʫʚʘʪʠ ʧʦʯʘʪʢʦʚʫ ʜʦʟʫ 

ʭʣʦʨʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʡʦʛʦ ʥʝʦʙʭʽʜʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ ʢʽʥʮʝʚʽʡ ʪʦʯʮʽ 

ʩʧʦʞʠʚʘʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʜʦʟʠ ʭʣʦʨʫ ʪʷʛʥʝ ʟ ʩʦʙʦʶ ʟʙʽʣʴʰʝʥʥʷ 

ʫʪʚʦʨʝʥʴ ʥʝʙʝʟʧʝʯʥʠʭ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʩʧʦʣʫʢ. ɺʠʜʘʣʝʥʥʷ ʙʽʦʦʙʨʦʩʪʘʥʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʦʙôʻʤ ʜʦʟʫʚʘʥʥʷ 

ʭʣʦʨʫ, ʱʦ ʛʘʨʘʥʪʫʻ ʧʦʢʨʘʱʝʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʦʜʠ ʽ ʟʥʘʯʥʦ 

ʟʥʠʞʫʻ ʫʪʚʦʨʝʥʥʷ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʝʟʽʥʬʝʢʮʽʾ;  
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¶ ʩʫʤʽʰ ʦʢʩʠʜʘʥʪʽʚ ʤʘʻ ʙʽʣʴʰ ʩʠʣʴʥʽ ʜʝʟʽʥʬʽʢʫʶʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʥʽʞ ʛʽʧʦʭʣʦʨʠʪ ʘʙʦ ʨʽʜʢʠʡ ʭʣʦʨ.  

ʇʦʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʠʤ ʭʣʦʨʦʤ, ʟʤʽʰʘʥʽ ʦʢʩʠʜʘʥʪʠ ʚ ʪʘʢʽʡ ʞʝ ʢʽʣʴʢʦʩʪʽ 

ʽ ʟʘ ʪʘʢʠʡ ʞʝ ʯʘʩ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʨʝʪʝʣʴʥʝ ʽ ʰʚʠʜʢʝ ʫʩʫʥʝʥʥʷ ʚʝʣʠʢʦʛʦ 

ʯʠʩʣʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʤʘʶʪʴ ʢʨʘʱʽ ʩʤʘʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʟʘʧʘʭ. 

ʇʨʠ ʜʦʟʫʚʘʥʥʽ ʦʜʥʘʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʫ, ʟʘʣʠʰʢʦʚʠʡ ʭʣʦʨ ʧʽʩʣʷ 

ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʽʚ ʟʥʘʯʥʦ ʚʠʱʝ, ʥʽʞ ʧʽʩʣʷ ʪʦʚʘʨʥʦʛʦ ʛʽʧʦʭʣʦʨʠʪʘ ʘʙʦ 

ʨʽʜʢʦʛʦ ʭʣʦʨʫ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʚʦʜʦʢʘʥʘʣʽ ʤ. ʅʽʢʦʧʦʣʴ 

(ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ) ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʟʘʣʠʰʢʦʚʠʡ ʭʣʦʨ ʫ ʚʦʜʽ ʧʽʩʣʷ 

ʦʙʨʦʙʢʠ ʨʦʟʯʠʥʦʤ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʫ ʜʚʘ ʨʘʟʠ ʚʠʱʝ ʨʽʚʥʷ ʟʘʣʠʰʢʦʚʦʛʦ 

ʭʣʦʨʫ, ʦʪʨʠʤʘʥʦʛʦ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʚʦʜʠ ʨʽʜʢʠʤ ʭʣʦʨʦʤ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʠʰʢʦʚʦʛʦ ʭʣʦʨʫ ʫ ʚʦʜʽ, ʧʦʯʘʪʢʦʚʘ ʜʦʟʘ ʘʢʪʠʚʥʦʛʦ 

ʭʣʦʨʫ ʙʫʣʘ ʟʥʠʞʝʥʘ ʥʘ 50%, ʱʦ ʜʦʟʚʦʣʠʣʦ ʥʘ 45% ʟʤʝʥʰʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʭʣʦʨʦʬʦʨʤʫ ʚ ʦʯʠʱʝʥʽʡ ʚʦʜʽ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʯʠʩʪʢʠ ʚʦʜʠ 

(ʢʦʘʛʫʣʷʮʽʷ ʽ ʬʣʦʢʫʣʷʮʽʷ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰ ʰʚʠʜʢʝ ʽ ʙʽʣʴʰ ʢʨʫʧʥʝ 

ʫʪʚʦʨʝʥʥʷ ʧʣʘʩʪʽʚʮʽʚ ʽ ʛʨʫʜʦʯʦʢ, ʥʽʞ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʜʢʦʛʦ ʭʣʦʨʫ ʘʙʦ 

ʛʽʧʦʭʣʦʨʠʪʫ.  

ʗʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʚʦʜʦʢʘʥʘʣʽ ʤ. ʂʘʣʠʥʽʚʢʘ (ɺʽʥʥʠʮʴʢʘ 

ʦʙʣʘʩʪʴ), ʮʝʡ ʝʬʝʢʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʟʥʘʯʥʦ ʟʥʠʞʫʻ 

ʤʫʪʥʽʩʪʴ ʚʦʜʠ ʧʽʩʣʷ ʬʽʣʴʪʨʘʮʽʾ ʘʙʦ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʦʩʘʜʞʝʥʥʷ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʫʪʥʦʩʪʽ ʚʦʜʠ ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʦʙôʻʤ ʜʦʟʫʚʘʥʥʷ 

ʢʦʘʛʫʣʷʥʪʫ ʜʦ 30%, ʱʦ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʟʘʪʨʘʪʠ ʥʘ ʟʘʢʫʧʢʫ ʽ ʜʦʩʪʘʚʢʫ 

ʢʦʘʛʫʣʷʥʪʫ. ʊʘʢʦʞ ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʦʙôʻʤ ʜʦʟʫʚʘʥʥʷ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ  ʟʤʝʥʰʝʥʥʷ ʫʪʚʦʨʝʥʴ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʩʧʦʣʫʢ ʫ ʚʦʜʽ ʽ ʩʫʪʪʻʚʦʾ 

ʝʢʦʥʦʤʽʾ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʨʦʟʯʠʥʫ ʜʝʟʽʥʬʝʢʪʘʥʪʫ.  

ʄʘʣʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʣʦʨʫ ʚ ʨʦʟʯʠʥʽ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ (ʤʝʥʰʝ 0,5%) 

ʧʦʧʝʨʝʜʞʫʻ ʢʦʨʦʟʽʶ ʪʨʫʙ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ 

ʪʝʨʤʽʥ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʘʧʦʭʣʦʨʠʪʘ ʥʘʪʨʽʶ ʽ ʟʤʽʰʘʥʠʭ 
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ʦʢʩʠʜʘʥʪʽʚ ʚʠʤʽʨʠ ʚ ʨʦʙʦʯʠʭ ʟʦʥʘʭ ʧʦʢʘʟʘʣʠ ʥʘʩʪʫʧʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʘʨʽʚ 

ʭʣʦʨʫ ʚ ʧʦʚʽʪʨʽ: 

¶ ʛ̔ ʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ ï 0,03 ʤʛ/ʤ
3
; 

¶ ʟʤʽʰʘʥʽ ʦʢʩʠʜʘʥʪʠ ï 0,0095 ʤʛ/ʤ
3
. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʟʙʝʨʽʛʘʥʥʶ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʧʦʢʘʟʫʶʪʴ 

ʜʫʞʝ ʥʠʟʴʢʫ ʜʝʛʨʘʜʘʮʽʶ ʜʝʟʽʥʬʝʢʪʘʥʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʯʠʥʫ ʟʤʽʰʘʥʠʭ 

ʦʢʩʠʜʘʥʪʽʚ ʟʙʝʨʽʛʘʪʠ ʨʦʙʦʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦ 20 ʨʘʟʽʚ ʜʦʚʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʛʽʧʦʭʣʦʨʠʪʦʤ ʥʘʪʨʽʶ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʫ ʙʘʩʝʡʥʘʭ ʽ 

ʘʢʚʘʧʘʨʢʘʭ ʪʘʢʦʞ ʧʦʢʘʟʫʻ ʨʷʜ ʧʝʨʝʚʘʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʟʥʝʟʘʨʘʞʝʥʥʷ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥ ̔ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʟʘʣʠʰʢʦʚʦʛʦ ʭʣʦʨʫ ʫ ʚʦʜʽ. ɿʘʚʜʷʢʠ ʙʽʣʴʰ ʩʠʣʴʥʠʤ ʜʝʟʽʥʬʽʢʫʶʯʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ, ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʟʠʪʠ ʦʙôʻʤ 

ʜʦʟʫʚʘʥʥʷ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʫ. ɹʽʣʴʰ ʩʠʣʴʥʘ ʦʢʠʩʥʘ ʟʜʘʪʥʽʩʪʴ ʨʦʟʯʠʥʫ ʟʤʽʰʘʥʠʭ 

ʦʢʩʠʜʘʥʪʽʚ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʽʜʝʘʣʴʥʦʾ ʧʨʦʟʦʨʦʩʪʽ ʚʦʜʠ ʤʝʥʰʝ, ʥʽʞ ʯʝʨʝʟ 

ʪʠʞʜʝʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʰʦʢʦʚʦʛʦ 

ʭʣʦʨʫʚʘʥʥʷ (ʛʽʧʝʨʭʣʦʨʫʚʘʥʥʷ) ʚʦʜʠ ʫ ʯʘʰʽ ʙʘʩʝʡʥʘ. ʇʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʧʦʢʘʟʘʣʠ ʧʦʤʽʪʥʝ ʟʥʠʞʝʥʥʷ ʟʘʧʘʭʫ ʭʣʦʨʫ ʫ ʚʦʜʽ, ʧʦʢʨʘʱʝʥʥʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʦʜʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʜʨʘʟʥʝʥʴ ʥʘ ʰʢʽʨʽ ʽ 

ʧʦʯʝʨʚʦʥʽʥʥʷ ʦʯʝʡ ʫ ʚʽʜʚʽʜʫʚʘʯʽʚ ʙʘʩʝʡʥʘ. ɿʜʽʡʩʥʝʥʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ ʘʥʘʣʽʟʠ 

ʚʦʜʠ ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʙʘʢʪʝʨʽʡ ʽ ʚʽʨʫʩʽʚ ʫ ʯʘʰʽ ʙʘʩʝʡʥʘ. ɿʤʽʰʘʥʽ 

ʦʢʩʠʜʘʥʪʠ ʫʩʫʚʘʶʪʴ ʙʽʦʦʙʨʦʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʮʠʨʢʫʣʷʮʽʾ ʚʦʜʠ ʚ ʙʘʩʝʡʥʽ ʽ ʥʝ 

ʜʦʟʚʦʣʷʶʪʴ ʾʤ ʫʪʚʦʨʶʚʘʪʠʩʷ ʥʘ ʩʪʽʥʢʘʭ ʙʘʩʝʡʥʘ, ʱʦ ʩʢʦʨʦʯʫʻ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʯʠʩʪʦʢ ʯʘʰʽ ʙʘʩʝʡʥʘ, ʘ ʪʘʢʦʞ ʝʢʦʥʦʤʠʪʴ ʛʨʦʰʦʚʽ 

ʢʦʰʪʠ ʥʘ ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ 

ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʦʯʘʪʢʦʚʦʾ ʜʦʟʠ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʫ, ʱʦ ʪʷʛʥʝ 

ʟʘ ʩʦʙʦʶ ʟʥʠʞʝʥʥʷ ʦʙôʻʤʫ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʭʣʦʨʫ ʟ ʦʯʠʱʝʥʠʭ 

ʩʪʦʢʽʚ. ʈʦʟʯʠʥ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʟʜʘʪʥʠʡ ʚʙʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʘʢʪʝʨʽʡ, 
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ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʚʽʨʫʩʽʚ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʽ ʜʝʟʽʥʬʝʢʪʘʥʪʠ, ʱʦ ʩʧʨʠʷʻ 

ʧʦʢʨʘʱʝʥʥʶ ʝʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʥʘʣʽʟʘʮʽʡʥʦ-ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʘ 

ʪʘʢʦʞ ʟʙʝʨʝʞʝʥʥʶ ʧʨʠʨʦʜʥʦʾ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʚ ʦʙʣʘʩʪʽ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʽ ʩʪʦʢʽʚ 

ʚ ʩʠʩʪʝʤʘʭ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʙʘʩʝʡʥʘʭ ʽ ʨʦʟʚʘʞʘʣʴʥʠʭ 

ʮʝʥʪʨʘʭ, ʢʘʥʘʣʽʟʘʮʽʡʥʦ-ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʽ ʦʙʦʨʦʪʥʦʾ ʚʦʜʠ ʜʘʻ ʩʧʦʞʠʚʘʯʫ 

ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

¶ ʟʥʠʞʝʥʥʷ ʜʦʟʠ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ; 

¶ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʯʠʱʝʥʥʷ 

ʚʦʜʠ; 

¶ ʚʠʜʘʣʝʥʥʷ ʙʽʦʦʙʨʦʩʪʘʥʴ ʽ ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʱʦ ʩʫʪʪʻʚʦ 

ʧʦʢʨʘʱʫʻ ʩʤʘʢ ʽ ʟʘʧʘʭ ʚʦʜʠ; 

¶ ʟʥʠʞʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʝʟʽʥʬʝʢʮʽʾ ʚ 

ʦʙʨʦʙʣʶʚʘʥʽʡ ʚʦʜʽ; 

¶ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʢʦʨʦʟʽʾ ʪʨʫʙ; 

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʙʣʘʰʪʫʚʘʥʥʷ ʟʦʥ ʙʝʟʧʝʢʠ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʋ ʩʫʢʫʧʥʦʩʪʽ, ʚʩʽ ʚʠʱʝʧʝʨʝʣʽʯʝʥʽ  ʧʝʨʝʚʘʛʠ ʜʦʟʚʦʣʷʪʴ ʩʧʦʞʠʚʘʯʫ 

ʜʦʩʷʛʥʫʪʠ ʟʥʘʯʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʜʦʜʘʪʢʦʚʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʥʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʛʘʨʘʥʪʫʻ ʰʚʠʜʢʫ 

ʦʢʫʧʥʽʩʪʴ ʥʘʙʫʪʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 
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3 ʆʉʆɹʃʀɺʆʉʊɯ ʉʀʉʊɽʄ ɺʆɼʆʇʆʉʊɸʏɸʅʅʗ ʇʈʆʄʀʉʃʆɺʀʍ 

ʇɯɼʇʈʀɭʄʉʊɺ 

 

ʇʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʪʨʘʯʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʘ ʜʝʷʢʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʤʘʛʘʶʪʴ ʥʘʚʽʪʴ ʙʝʟʧʝʨʝʨʚʥʦʾ ʾʾ ʧʦʜʘʯʽ. 3ʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʦʪʫʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʢʣʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʧʦʪʨʝʙʘ ʫ ʚʦʜʽ ʟʨʦʩʪʘʻ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʡʥʷʪʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʧʦʪʫʞʥʦʩʪʽ, ʟʘʡʤʘʥʠʭ ʧʣʦʱ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʜʝʢʽʣʴʢʘ 

ʩʠʩʪʝʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʋ ʮʽʣʦʤʫ ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ: ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʽ, ʧʨʦʪʠʧʦʞʝʞʥʽ, 

ʚʠʨʦʙʥʠʯʽ. 

ɻʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʘ ʩʠʩʪʝʤʘ ʧʦʜʘʻ ʚʦʜʫ ʜʣʷ ʧʠʪʥʠʭ ʪʘ ʽʥʰʠʭ ʧʦʪʨʝʙ 

ʨʦʙʽʪʥʠʢʽʚ ʽ ʩʣʫʞʙʦʚʮʽʚ ʧʨʦʪʷʛʦʤ ʟʤʽʥʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʜʫʰʽʚ 

ʧʨʦʪʷʛʦʤ 45 ʭʚ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʟʤʽʥʠ. 3ʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʚʠʨʦʙʥʠʮʪʚʘ 

(ʭʦʣʦʜʥʽ ʘʙʦ ʛʘʨʷʯʽ ʮʝʭʠ) ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʚʩʪʘʥʦʚʣʶʶʪʴ ʛʨʘʬʽʢ ʚʠʪʨʘʯʘʥʥʷ 

ʚʦʜʠ ʧʨʦʪʷʛʦʤ ʟʤʽʥʠ. ɺʦʜʫ ʟʘʙʠʨʘʶʪʴ ʧʠʪʥʠʤʠ ʬʦʥʪʘʥʯʠʢʘʤʠ, ʨʘʢʦʚʠʥʘʤʠ, 

ʤʠʡʢʘʤʠ, ʨʽʟʥʠʤʠ ʩʘʥʽʪʘʨʥʠʤʠ ʧʨʠʣʘʜʘʤʠ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʡʤʘʶʪʴ, ʱʦ 

ʚʦʜʫ ʩʧʦʞʠʚʘʶʪʴ ʫʩʽ ʧʨʘʮʽʚʥʠʢʠ, ʘ ʜʫʰʘʤʠ ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʝʚʥʘ ʾʭ ʯʘʩʪʠʥʘ. 

ʂʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʜʫʰ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʗʢʽʩʪʴ ʚʦʜʠ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ "ɺʦʜʘ ʧʠʪʥʘ". 

ʇʨʦʪʠʧʦʞʝʞʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʧʦʜʘʚʘʪʠ ʚʦʜʫ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ ʽʟ 

ʟʦʚʥʽʰʥʴʦʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʨʝʞ. ɺʠʪʨʘʪʠ ʚʦʜʠ ʥʘ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʤʘʞʫʪʴ 

ʙʫʪʠ ʚʝʣʠʢʠʤʠ, ʘʣʝ ʧʦʞʝʞʽ ʥʝ ʻ ʧʦʩʪʽʡʥʠʤ ʷʚʠʱʝʤ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʞʥʘ 

ʚʦʜʫ ʷʢ ʧʠʪʥʦʾ, ʪʘʢ ʽ ʽʥʰʦʾ ʷʢʦʩʪʽ. 

ɺʠʨʦʙʥʠʯʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʚʦʜʦʶ ʪʽʣʴʢʠ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ. ʇʨʠ 

ʮʴʦʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʦʞʠʚʘʯʽ 

ʟ ʨʽʟʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʷʢʦʩʪʽ ʚʦʜʠ. ʊʘʢ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʟʘʚʦʜʽ ʩʠʥʪʝʪʠʯʥʦʛʦ 

ʢʘʫʯʫʢʫ ʧʦʪʨʽʙʥʘ ʚʦʜʘ ʨʽʯʢʦʚʘ ʪʝʭʥʽʯʥʘ (ʥʝʦʯʠʱʝʥʘ), ʪʝʭʥʽʯʥʘ ʦʯʠʱʝʥʘ ʜʦ 

ʚʤʽʩʪʫ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ 20 ʤʛ/ʜʤ
ʟ
, ʪʝʭʥʽʯʥʘ ʧʨʦʬʽʣʴʪʨʦʚʘʥʘ ʜʦ ʚʤʽʩʪʫ 
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ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ 5 ʤʛ/ʜʤ
3
, ʦʭʦʣʦʜʞʫʶʯʘ ʦʙʦʨʦʪʥʘ ʪʝʭʥʽʯʥʘ ʚʦʜʘ, ʧʨʦʷʩʥʝʥʘ 

ʡ ʦʭʦʣʦʜʞʝʥʘ ʜʦ 7 Áʉ ʪʘ ʚʽʜʚʝʜʝʥʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 12 Áʉ, ʯʘʩʪʢʦʚʦ ʟʤ'ʷʢʰʝʥʘ 

ʥʘʪʨʽʡ
-
ʢʘʪʽʦʥʫʚʘʥʥʷʤ, ʟʤʽʰʘʥʘ ʟ ʬʽʣʴʪʨʦʚʘʥʦʶ, ʟ ʞʦʨʩʪʢʽʩʪʶ ʜʦ             

0,7 ʤʛ-ʝʢʚ/ʜʤ
3
 ʽ ʚʠʢʦʨʠʩʪʘʥʫ ʥʘ ʚʽʜʤʠʚʢʫ ʢʘʫʯʫʢʫ, ʟʤ'ʷʢʰʝʥʘ ʥʘʪʨʽʡ-

ʢʘʪʽʦʥʫʚʘʥʥʷʤ ʜʦ 0,05 ʤʛ-ʝʢʚ/ʜʤ
3
, ʟʥʝʩʦʣʝʥʘ ʜʦ 20-30 ʤʛ/ʜʤ

3
 ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʘʪʘʣʽʟʘʪʦʨʘ. 

ɺʦʜʦʩʧʦʞʠʚʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ: ʦʭʦʣʦʜʞʝʥʥʷ, 

ʧʨʦʤʠʚʘʥʥʷ, ʧʘʨʦʫʪʚʦʨʝʥʥʷ, ʛʽʜʨʦʪʨʘʥʩʧʦʨʪʫ, ʷʢ ʩʢʣʘʜʦʚʫ ʧʨʦʜʫʢʮʽʾ. 

ɺʦʜʫ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʢʦʥʜʝʥʩʘʮʽʾ ʧʘʨʠ, 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʝʯʝʡ, ʤʘʰʠʥ, ʘʛʨʝʛʘʪʽʚ, ʚʝʨʩʪʘʪʽʚ. 3ʚʠʯʘʡʥʦ, ʯʘʩʪʢʘ ʮʠʭ ʚʠʪʨʘʪ 

ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʽʥʰʽ ʚʠʪʨʘʪʠ ʚʦʜʠ ʽ ʙʝʟʧʝʨʝʨʚʥʦ ʟʨʦʩʪʘʻ. ʊʘʢ, ʫ ʯʦʨʥʽʡ ʽ 

ʢʦʣʴʦʨʦʚʽʡ ʤʝʪʘʣʫʨʛʽʾ, ʫ ʥʘʬʪʦʧʝʨʝʨʦʙʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʦʜʠ ʥʘ ʚʦʜʷʥʝ 

ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 95%) ʽ ʪʽʣʴʢʠ 5% ʥʘ ʧʽʜʩʦʙʥʽ ʧʦʪʨʝʙʠ, ʚ 

ʭʽʤʽʯʥʽʡ ʪʘ ʢʦʢʩʦʭʽʤʽʯʥʽʡ - ʚʽʜʧʦʚʽʜʥʦ 90 ʽ 10% , ʥʘ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ 

ʚʽʜʧʦʚʽʜʥʦ - 99 ʽ 1%. 

ʇʨʦʤʠʚʘʥʥʷ ʚʦʜʦʶ ʩʠʨʦʚʠʥʠ ʘʙʦ ʧʨʦʜʫʢʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʥʘ 

ʰʢʽʨʷʥʠʭ, ʢʦʥʩʝʨʚʥʠʭ, ʦʚʦʯʝʩʫʰʠʣʴʥʠʭ, ʮʫʢʨʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʦʱʦ. 

ɺʦʜʦʶ ʟʤʠʚʘʶʪʴ ʨʽʟʥʝ ʩʤʽʪʪʷ, ʞʠʨ, ʤʫʣ. 

ʇʘʨʫ, ʷʢʫ ʦʜʝʨʞʫʶʪʴ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʦʤʫ ʟʘ ʧʦʪʫʞʥʽʩʪʶ ʪʘ 

ʢʦʥʩʪʨʫʢʮʽʻʶ ʧʘʨʦʩʠʣʦʚʦʤʫ ʦʙʣʘʜʥʘʥʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʣʷ ʦʙʽʛʨʽʚʫ ʧʨʠʤʽʱʝʥʴ, ʧʽʜʽʛʨʽʚʫ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʦʛʨʽʚʫ 

ʧʨʦʜʫʢʮʽʾ, ʥʘʧʨʠʢʣʘʜ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʣʠʪ ʥʘ ʟʘʚʦʜʘʭ ʙʫʜʽʚʝʣʴʥʦʾ ʽʥʜʫʩʪʨʽʾ 

ʪʦʱʦ. 

ɻʽʜʨʦʪʨʘʥʩʧʦʨʪ ʧʝʨʝʜʙʘʯʘʻ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʦʪʦʢʦʤ ʚʦʜʠ ʣʦʪʢʘʤʠ 

ʘʙʦ ʞʦʣʦʙʘʤʠ ʰʣʘʢʫ, ʟʦʣʠ, ʩʠʨʦʚʠʥʠ ʪʦʱʦ. ʁʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, 

ʥʘʧʨʠʢʣʘʜ, ʥʘ ʪʝʧʣʦʚʠʭ ʩʪʘʥʮʽʷʭ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʰʣʘʢʫ ʽ ʟʦʣʠ, ʚ 

ʜʦʤʝʥʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʰʣʘʢʫ, ʥʘ ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ 

ʬʘʙʨʠʢʘʭ - ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʽʜʭʦʜʽʚ, ʥʘ ʮʫʢʨʦʚʠʭ ʟʘʚʦʜʘʭ - ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ, ʥʘ ʬʝʨʤʘʭ - ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʥʦʶ. 
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ɺʦʜʘ ʷʢ ʩʢʣʘʜʦʚʘ ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʙʘʛʘʪʴʦʭ 

ʚʠʨʦʙʥʠʮʪʚʘʭ: ʟʦʢʨʝʤʘ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʝʨʚʽʚ ʽ ʧʨʦʜʫʢʮʽʾ ʥʘ 

ʦʚʦʯʝʩʫʰʠʣʴʥʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ, ʤʦʣʦʯʥʠʭ ʟʘʚʦʜʘʭ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʝʛʣʠ ʥʘ 

ʮʝʛʣʷʥʠʭ ʟʘʚʦʜʘʭ ʪʦʱʦ. 

ʂʽʣʴʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʚʦʜʠ ʜʣʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʨʝʙ ʟʘʣʝʞʘʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʩʭʝʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʤʦʞʣʠʚʠʭ ʜʞʝʨʝʣ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 3ʚʠʯʘʡʥʦ ʮʽ ʧʘʨʘʤʝʪʨʠ ʟʘʜʘʶʪʴ ʪʝʭʥʦʣʦʛʠ 

ʽ ʚʦʥʠ ʤʦʞʫʪʴ ʢʦʣʠʚʘʪʠʩʷ ʚ ʜʫʞʝ ʰʠʨʦʢʠʭ ʤʝʞʘʭ. ʈʽʟʥʦʤʘʥʽʪʥʽ ʚʠʤʦʛʠ ʜʦ 

ʷʢʦʩʪʽ ʚʦʜʠ ʧʦʪʨʝʙʫʶʪʴ ʥʘʚʽʪʴ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ. ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ 

ʚʦʜʠ ʜʫʞʝ ʯʘʩʪʦ ʚʠʟʥʘʯʘʶʪʴ ʤʦʞʣʠʚʽ ʩʭʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ɺ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʷʢʽʩʪʴ ʚʦʜʠ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠ ʧʠʪʦʤʝ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ. ʊʘʢ, ʧʨʠ 

ʦʭʦʣʦʜʞʝʥʥʽ ʤʘʨʪʝʥʽʚʩʴʢʠʭ ʧʝʯʝʡ ʥʘ ɼʦʥʙʘʩʽ ʞʦʨʩʪʢʦʶ ʚʦʜʦʶ ʥʘ ʦʜʥʫ ʧʽʯ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 250-500 ʤ
3
/ʛʦʜ, ʘ ʥʘ ʋʨʘʣʽ ʧʨʠ ʙʽʣʴʰ ʷʢʽʩʥʽʡ ʚʦʜʽ - ʚʩʴʦʛʦ 

150-300 ʤ
3
/ʛʦʜ. 

ʗʢʽʩʪʴ ʚʦʜʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʘʞʢʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʥʝ ʧʦʚʠʥʥʘ ʤʘʪʠ ʢʘʣʘʤʫʪʥʽʩʪʴ ʙʽʣʴʰʝ 50-100 ʤʛ/ʜʤ
3
, ʩʦʣʝʡ 

ʪʠʤʯʘʩʦʚʦʾ ʞʦʨʩʪʢʦʩʪʽ 2-3 ʤʛ-ʝʢʚ/ʜʤ
3
, ʟʘʛʘʣʴʥʠʡ ʩʫʭʠʡ ʟʘʣʠʰʦʢ ï 

1000 ʤʛ/ʜʤ
3
, ʟʘʣʽʟʦ - 1 ʤʛ/ʜʤ

3
. ʋ ʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘ ʟʘʚʦʜʘʭ ʧʽʛʤʝʥʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʦʜʘ ʟ ʢʘʣʘʤʫʪʥʽʩʪʶ ʜʦ 30 ʤʛ/ʜʤ
3
, ʚʤʽʩʪʦʤ ʟʘʣʽʟʘ 

0,2 ʤʛ/ʜʤ
3
, ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ 100 ʤʛ/ʜʤ

3
, ʟʘʛʘʣʴʥʦʾ ʪʚʝʨʜʦʩʪʽ 3 ʤʛ-ʝʢʚ/ʜʤ

3
; ʫ 

ʚʠʨʦʙʥʠʮʪʚʘʭ ʢʘʨʙʘʤʽʜʥʠʭ ʩʤʦʣ - ʢʘʣʘʤʫʪʥʽʩʪʴ ʥʝ ʙʽʣʴʰʝ 60 ʤʛ/ʜʤ
3
, 

ʩʦʣʝʚʤʽʩʪ - ʜʦ 5 ʤʛ/ʜʤ
3
, ʟʘʣʽʟʘ - ʜʝʩʷʪʽ ʯʘʩʪʢʠ, ʢʨʝʤʥʽʶ - ʥʝ ʙʽʣʴʰʝ 0,2 ʤʛ/ʜʤ

3
 

ʪʦʦɦ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʩʽʣʴʩʴʢʦʾ ʤʽʩʮʝʚʦʩʪʽ ʧʦʪʨʝʙʫʶʪʴ ʚʦʜʫ ʧʠʪʥʦʾ ʷʢʦʩʪʽ ʘʙʦ 

ʪʘʢʫ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʠʪʥʦʾ ʟʘ ʜʝʷʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɺʦʜʘ, ʷʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʾʩʪʽʚʥʦʾ ʧʨʦʜʫʢʮʽʾ 

(ʤʦʣʦʢʦʟʘʚʦʜ, ʢʦʥʩʝʨʚʥʠʡ ʟʘʚʦʜ ʪʦʱʦ), ʤʘʻ ʙʫʪʠ ʪʽʣʴʢʠ ʧʠʪʥʦʾ ʷʢʦʩʪʽ. ʋ ʚʦʜʽ 

ʜʣʷ ʮʫʢʨʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʨʝʯʦʚʠʥ, ʱʦ ʛʥʠʶʪʴ, ʙʦ ʚʦʥʠ 

ʩʧʨʠʯʠʥʶʶʪʴ ʙʨʦʜʽʥʥʷ ʚ ʜʠʬʫʟʦʨʘʭ. ʋ ʥʽʡ ʤʘʻ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʩʦʣʝʡ, ʱʦ ʩʧʨʠʷʻ ʚʘʨʽʥʥʶ ʪʘ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʮʫʢʨʫ. ɺʦʜʘ ʧʠʚʦʚʘʨʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʝ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʛʽʧʩʫ, ʷʢʠʡ ʧʝʨʝʰʢʦʜʞʘʻ ʙʨʦʜʽʥʥʶ ʩʦʣʦʜʫ. 



37 
 

ɺʦʜʘ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʨʽʟʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʤʘʪʠ ʢʘʨʙʦʥʘʪʥʫ 

ʞʦʨʩʪʢʽʩʪʴ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 5 ʤʛ-ʝʢʚ/ʜʤ
3
. ɺ ʦʭʦʣʦʜʞʫʚʘʣʴʥʽʡ ʚʦʜʽ ʚʤʽʩʪ 

ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ ʜʦʧʫʩʢʘʻʪʴʩʷ: ʜʣʷ ʢʦʨʦʙʯʘʪʠʭ ʭʦʣʦʜʠʣʴʥʠʢʽʚ 30-50 ʤʛ/ʜʤ
3
, 

ʪʨʫʙʯʘʩʪʠʭ - 100 ʤʛ/ʜʤ
3
, ʘʛʨʝʛʘʪʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ - ʜʦ 200 ʤʛ/ʜʤ

3
. 

ʇʨʠ ʮʴʦʤʫ ʜʦʧʫʩʪʠʤʠʡ ʚʤʽʩʪ ʩʽʨʢʦʚʦʜʥʶ 0,5 ʤʛ/ʜʤ
3
, ʟʘʣʽʟʘ 0,1 ʤʛ/ʜʤ

3
, ʛʽʧʩʫ 

1500-2000 ʤʛ/ʜʤ
3
. ɼʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʽ 

ʟʘʧʨʘʚʣʷʥʥʷ ʨʘʜʽʘʪʦʨʽʚ ʜʦʧʫʩʪʠʤʘ ʘʚʪʦʤʦʙ̔ʣʽʚ ʢʘʨʙʦʥʘʪʥʘ ʪʚʝʨʜʽʩʪʴ              

2-7 ʤʛ-ʝʢʚ/ʜʤ
3
, ʚʤʽʩʪ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ - ʜʦ 400 ʤʛ/ʜʤ

3
. ɺʦʜʘ ʜʣʷ ʞʠʚʣʝʥʥʷ 

ʢʦʪʣʽʚ ʧʦʚʠʥʥʘ ʤʘʪʠ ʥʝʚʝʣʠʢʫ ʟʘʛʘʣʴʥʫ ʞʦʨʩʪʢʽʩʪʴ (0,35-0,003 ʤʛ-ʝʢʚ/ʜʤ
3
). 

ʈʝʞʠʤ ʚʠʪʨʘʯʘʥʥʷ ʚʦʜʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʞʠʤʦʤ ʡʦʛʦ 

ʨʦʙʦʪʠ ʡ ʦʢʨʝʤʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʝʪʦʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ. ɿʜʝʙʽʣʴʰʦʛʦ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ, ʘʣʝ ʤʦʞʝ ʙʫʪʠ ʥʝʨʽʚʥʦʤʽʨʥʝ 

ʟʘ ʛʨʘʬʽʢʦʤ, ʱʦ ʡʦʛʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʪʝʭʥʦʣʦʛʠ. ɯʥʦʜʽ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʧʝʨʽʦʜʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ, ʪʦʙʪʦ ʥʘʧʦʚʥʶʶʪʴ ʙʘʢ, ʚʘʥʥʫ, ʨʝʟʝʨʚʫʘʨ, ʘ 

ʧʦʪʽʤ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʽʜʧʨʠʻʤʩʪʚʫ ʚʦʜʫ ʥʝ ʧʦʜʘʶʪʴ. ʉʣʽʜ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ 

ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ: ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʚʣʽʪʢʫ ʤʦʞʥʘ ʚʠʪʨʘʯʘʪʠ 

ʙʽʣʴʰʝ ʚʦʜʠ ʪʘ, ʥʘʚʧʘʢʠ, ʮʫʢʨʦʚʽ ʟʘʚʦʜʠ ʚʣʽʪʢʫ ʥʝ ʧʨʘʮʶʶʪʴ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʠʪʨʘʯʘʶʪʴ ʚʦʜʫ. 

ɺʠʤʦʛʠ ʦʢʨʝʤʠʭ ʚʠʨʦʙʥʠʮʪʚ ʜʦ ʥʘʧʦʨʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʚʠʩʦʪʠ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ ʪʦʱʦ. ɼʣʷ ʦʢʨʝʤʠʭ ʘʛʨʝʛʘʪʽʚ ʘʙʦ 

ʮʝʭʽʚ ʤʦʞʥʘ ʨʦʙʠʪʠ ʦʢʨʝʤʽ ʧʽʜʚʠʱʫʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ. ɯʥʢʦʣʠ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ 

ʘʙʦ ʧʦʜʘʯʽ, ʧʝʨʝʨʚʘ ʚ ʧʦʜʘʯʽ ʚʦʜʠ ʤʦʞʫʪʴ ʟʫʤʦʚʠʪʠ ʧʩʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʘʙʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʪʦʙʪʦ ʩʠʩʪʝʤʠ ʚʠʨʦʙʥʠʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʘʚʽʪʴ 

ʙʽʣʴʰʫ ʥʘʜʽʡʥʽʩʪʴ, ʥʽʞ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʦʙ'ʻʢʪʘ, ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʷʢʦʩʪʽ ʚʦʜʠ, 

ʝʢʦʥʦʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʙʦ ʦʙ'ʻʜʥʘʥʫ ʩʠʩʪʝʤʫ, ʥʘʧʨʠʢʣʘʜ, 

ʛʦʩʧʦʜʘʨʩʴʢʦ
-
ʧʠʪʥʫ ʽ ʧʨʦʪʠʧʦʞʝʞʥʫ, ʘʙʦ ʧʦʚʥʽʩʪʶ ʩʘʤʦʩʪʽʡʥʽ.  

ɼʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʻ ʚʝʣʠʢʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ ʥʝʦʯʠʱʝʥʦʾ ʚʦʜʠ, 

ʟʚʠʯʘʡʥʦ, ʙʫʜʫʶʪʴ ʩʘʤʦʩʪʽʡʥʠʡ ʚʠʨʦʙʥʠʯʠʡ ʚʦʜʦʧʨʦʚʽʜ. ɯʥʢʦʣʠ ʪʘʢʽ 

ʚʦʜʦʧʨʦʚʦʜʠ ʦʙ'ʻʜʥʫʶʪʴ ʜʣʷ ʛʨʫʧʠ ʧʽʜʧʨʠʻʤʩʪʚ. ɺʝʣʠʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ 
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ʨʦʟʪʘʰʦʚʘʥʽ ʟʘ ʤʝʞʘʤʠ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, ʤʘʶʪʴ, ʟʘʟʚʠʯʘʡ, ʨʦʟʜʽʣʴʥʽ 

ʩʠʩʪʝʤʠ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʚʦʜʦʧʨʦʚʦʜʽʚ ʽ ʪʘʢʽ, ʱʦ 

ʧʦʚʥʽʩʪʶ ʚʽʜʦʢʨʝʤʣʝʥʽ ʚʽʜ ʚʦʜʦʧʨʦʚʦʜʫ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ. ʗʢʱʦ ʚ 

ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʢʪʽ ʻ ʢʽʣʴʢʘ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʨʦʟʢʠʜʘʥʽ ʧʦ ʡʦʛʦ ʧʣʦʱʽ ʡ 

ʧʦʪʨʝʙʫʶʪʴ ʧʠʪʥʦʾ ʘʙʦ ʧʦʜʽʙʥʦʾ ʜʦ ʥʝʾ ʟʘ ʷʢʽʩʪʶ ʚʦʜʠ, ʪʦ ʾʭ ʧʽʜʢʣʶʯʘʶʪʴ ʜʦ 

ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʮʴʦʛʦ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ. ʇʨʦʪʠʧʦʞʝʞʥʠʡ 

ʚʦʜʦʧʨʦʚʽʜ ʟʜʝʙʽʣʴʰʦʛʦ ʦʙ'ʻʜʥʫʶʪʴ ʟ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʠʤ, ʙʦ ʚʽʥ ʙʽʣʴʰʝ 

ʨʦʟʛʘʣʫʞʝʥʠʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘʣʝ ʟʘ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʚʦʜʠ ʢʨʘʱʝ ʦʙ'ʻʜʥʫʚʘʪʠ ʟ ʚʠʨʦʙʥʠʯʠʤ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʚʽʥ ʧʦʜʘʚ 

ʥʝʦʯʠʱʝʥʫ ʚʦʜʫ, ʘʙʦ ʨʦʙʠʪʠ ʧʦʚʥʽʩʪʶ ʩʘʤʦʩʪʽʡʥʠʤ. ʅʝʚʝʣʠʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʟʜʝʙʽʣʴʰʦʛʦ ʧʽʜʢʣʶʯʘʶʪʴ ʜʦ ʚʦʜʦʧʨʦʚʦʜʫ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ. ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ 

ʚ ʷʢʽʩʥʽʡ ʚʦʜʽ (ʢʨʘʱʽʡ ʥʽʞ ʧʠʪʥʘ) ʜʣʷ ʷʢʦʛʦʩʴ ʮʝʭʫ ʘʙʦ ʧʨʠʣʘʜʫ ʤʦʞʥʘ 

ʨʦʟʨʦʙʠʪʠ ʣʦʢʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ. ʇʨʠ ʧʦʪʨʝʙʽ ʫ ʚʦʜʽ ʟ 

ʛʽʨʰʦʶ ʟʘ ʧʠʪʥʫ ʚʦʜʫ ʷʢʽʩʪʶ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʫʪʴ ʧʨʦʙʫʨʶʚʘʪʠ 

ʥʝʚʝʣʠʢʫ ʩʚʝʨʜʣʦʚʠʥʫ ʽ ʞʠʚʠʪʠ ʚʦʜʦʶ ʚʠʨʦʙʥʠʯʠʡ ʯʠ ʧʨʦʪʠʧʦʞʝʞʥʠʡ 

ʚʦʜʦʧʨʦʚʽʜ. ʇʨʠ ʞʠʚʣʝʥʥʽ ʚʦʜʦʧʨʦʚʦʜʫ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʧʽʜʟʝʤʥʠʤʠ 

ʚʦʜʘʤʠ ʽ ʥʘʷʚʥʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʜʞʝʨʝʣʘ ʦʢʨʝʤʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʤʝʞʘʭ 

ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʤʦʞʥʘ ʦʙôʻʜʥʫʚʘʪʠ ʪʝʭʥʽʯʥʠʤ ʚʦʜʦʧʨʦʚʦʜʦʤ ʥʝʦʯʠʱʝʥʦʾ 

ʘʙʦ ʯʘʩʪʢʦʚʦ ʦʯʠʱʝʥʦʾ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʟ ʧʦʜʘʯʝʶ ʚʦʜʠ ʥʘ ʛʦʩʧʦʜʘʨʩʴʢʦ
-

ʧʠʪʥʽ ʧʦʪʨʝʙʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʦʜʦʧʨʦʚʦʜʫ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ. ʆʢʨʝʤʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʥʘ ʧʽʜʢʣʶʯʘʪʠ ʜʦ ʤʝʨʝʞʽ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, ʘʣʝ ʯʝʨʝʟ 

ʨʝʟʝʨʚʫʘʨ ʯʠ ʙʘʰʪʫ, ʷʢʽ ʥʘʧʦʚʥʶʶʪʴʩʷ ʚʦʜʦʶ ʚ ʯʘʩʠ ʥʝʟʥʘʯʥʦʛʦ 

ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, ʘ ʧʽʜʧʨʠʻʤʩʪʚʦ ʚʞʝ ʚʠʪʨʘʯʘʻ ʚʦʜʫ ʟ ʮʽʻʾ 

ʻʤʢʦʩʪʽ ʟʘ ʩʚʦʾʤ ʛʨʘʬʽʢʦʤ. 

 

3.1 ʆʩʥʦʚʥʽ ʩʭʝʤʠ ʚʠʨʦʙʥʠʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ɿʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʨʦʙʥʠʯʽ ʚʦʜʦʧʨʦʚʦʜʠ (ʨʠʩ. 3.1) 

ʧʦʜʽʣʷʶʪʴ ʥʘ: 

¶ ʧʨʷʤʦʪʦʯʥʽ; 

¶ ʟ ʧʦʚʪʦʨʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʠ; 
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¶ ʦʙʦʨʦʪʥʽ ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ ʚʦʜʠ; 

¶ ʦʙʦʨʦʪʥʽ ʩʭʝʤʠ ʟ ʦʯʠʱʝʥʥʷʤ ʚʦʜʠ. 

ʋ ʧʨʷʤʦʪʦʯʥʽʡ ʩʭʝʤʽ (ʨʠʩ. 3.1, ʘ) ʚʦʜʫ ʟʘʙʠʨʘʶʪʴ ʽʟ ʚʦʜʦʡʤʠ 

ʚʦʜʦʟʘʙʦʨʦʤ ʽ ʥʘʩʦʩʥʦʶ ʩʪʘʥʮʽʻʶ ʧʦʜʘʶʪʴ ʥʘ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ, ʘ ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʜʘʪʢʦʚʦ ʧʨʦʚʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʫ ʧʽʜʛʦʪʦʚʢʫ ʚʦʜʠ. ɺʠʢʦʨʠʩʪʘʥʘ 

ʚʦʜʘ ʟʘʙʨʫʜʥʶʻʪʴʩʷ ʧʝʚʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ, ʾʾ ʩʢʠʜʘʶʪʴ ʫ ʚʦʜʦʡʤʫ, ʧʝʨʝʜ 

ʮʠʤ ʾʾ ʤʦʞʫʪʴ ʯʘʩʪʢʦʚʦ ʦʯʠʱʘʪʠ ʚʽʜ ʮʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʥʘ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ. 

ɺʦʜʥʠʡ ʙʘʣʘʥʩ ʤʘʻ ʚʠʛʣʷʜ: 

                          Wʇ = Wʚʚ + Wʦʩ +Wʩʢʠʜ ,                                                          (3.1) 

ʜʝ Wʇ ð ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ; Wʚʚ ð 

ʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ ʚʦʜʠ; Wʦʩ ð ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʚʪʨʘʯʘʻʪʴʩʷ ʟ ʦʩʘʜʦʤ ʥʘ 

ʚʦʜʦʦʯʠʩʥʽʡ ʩʪʘʥʮʽʾ; Wʩʢʠʜ ð ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʷʢʫ ʩʢʠʜʘʶʪʴ ʫ ʚʦʜʦʡʤʫ. 

ʎʷ ʩʭʝʤʘ ʥʠʥʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʘ. ɺʦʥʘ ʜʦʩʠʪʴ ʧʨʦʩʪʘ ʽ ʜʝhʝʚʘ, ʘʣʝ ʥʝ 

ʥʘʜʽʡʥʘ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, ʦʩʢʽʣʴʢʠ ʚʦʜʘ, ʷʢʘ ʩʢʠʜʘʻʪʴʩʷ, ʟʘʙʨʫʜʥʶʻ 

ʚʦʜʦʡʤʠ. 

ʉʭʝʤʘ ʟ ʧʦʚʪʦʨʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʠ (ʨʠʩ. 3.1, ʙ) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʧʦʧʝʨʝʜʥʴʦʾ ʪʠʤ, ʱʦ ʟʘʙʨʫʜʥʝʥʫ ʚ ʧʝʨʰʦʤʫ ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʦʮʝʩʽ ʧʦʚʪʦʨʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʜʨʫʛʦʤʫ ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʦʮʝʩʽ. ʇʨʠ ʮʴʦʤʫ ʷʢʽʩʪʴ ʚʦʜʠ 

ʧʽʩʣʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʝʨʰʠʤ ʚʠʨʦʙʥʠʯʠʤ ʧʨʦʮʝʩʦʤ ʤʘʻ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ 

ʜʨʫʛʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. ʅʘʧʨʠʢʣʘʜ, ʫ ʧʝʨʰʦʤʫ ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʦʮʝʩʽ 

ʚʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ, ʘ ʚ ʜʨʫʛʦʤʫ - ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʩʠʨʦʚʠʥʠ. 

ʋ ʮʽʡ ʩʭʝʤʽ ʟʘʤʽʩʪʴ ʜʚʦʭ ʩʘʤʦʩʪʽʡʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʧʨʦʮʝʩʫ ʩʠʩʪʝʤ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʧʦ ʩʫʪʽ, ʦʜʥʫ, ʱʦ ʩʧʨʦʱʫʻ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʘʣʝ ʥʝʜʦʣʽʢʠ ʧʦʧʝʨʝʜʥʴʦʾ ʩʭʝʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʽ ʪʨʝʙʘ ʱʝ ʚʠʙʠʨʘʪʠ ʚʽʜʧʦʚʽʜʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʟʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ.  
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1 ð ʚʦʜʦʡʤʘ; 2 ð ʚʦʜʦʟʘʙʽʨ; 3 ð ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ; 4 ð ʧʦʜʘʯʘ ʯʠʩʪʦʾ 

ʚʦʜʠ; 5 ð ʧʽʜʧʨʠʻʤʩʪʚʦ; 6 ð ʚʽʜʚʝʜʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʚʦʜʠ;                  

7 ð ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ; 8 ð ʚʽʜʚʝʜʝʥʥʷ ʦʯʠʱʝʥʦʾ ʚʦʜʠ; 9 ð ʩʢʠʜʘʥʥʷ 

ʚʦʜʠ; 10 ð ʜʨʫʛʝ ʧʽʜʧʨʠʻʤʩʪʚʦ; 11 ð ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ;               

12 ð ʧʦʜʘʚʘʥʥʷ ʦʭʦʣʦʜʞʝʥʦʾ ʚʦʜʠ; 13 ð ʧʽʜʞʠʚʣʶʚʘʣʴʥʠʡ ʢʦʣʦʜʷʟʴ;      

14 ð ʧʦʜʘʯʘ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʾ ʚʦʜʠ 

ʈʠʩʫʥʦʢ 3.1 - ʉʭʝʤʠ ʚʠʨʦʙʥʠʯʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ: ʘ) ʧʨʷʤʦʪʦʯʥʘ; ʙ) ʽʟ 

ʧʦʚʪʦʨʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʠ; ʚ) ʦʙʦʨʦʪʥʘ ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ; ʛ) ʦʙʦʨʦʪʥʘ ʟ 

ʦʯʠʱʝʥʥʷʤ ʚʦʜʠ. 

 

ʅʘʡʥʘʜʽʡʥʽʰʠʤʠ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʟ ʧʦʛʣʷʜʫ ʻ ʦʙʦʨʦʪʥʽ ʩʭʝʤʠ. ʊʝʧʝʨ ʥʘ 

ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʻ ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʦʙʦʨʦʪʥʽ ʩʠʩʪʝʤʠ (ʨʠʩ. 3.1, ʚ), ʚ 

ʷʢʠʭ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʚʦʜʘ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚ 

ʛʨʘʜʠʨʥʷʭ, ʙʨʠʟʢʘʣʴʥʠʭ ʙʘʩʝʡʥʘʭ, ʩʪʘʚʢʘʭ. ʇʦʪʽʤ ʾʾ ʟʥʦʚʫ ʧʦʜʘʶʪʴ ʥʘ 

ʦʭʦʣʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʦʩʪʽʡʥʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʚʥʠʡ 
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ʩʦʣʴʦʚʠʡ ʩʢʣʘʜ, ʽʟ ʩʠʩʪʝʤʠ ʩʢʠʜʘʶʪʴ ʯʘʩʪʠʥʫ ʚʦʜʠ (W) ʪʘ ʜʦʜʘʶʪʴ ʧʝʚʥʫ 

ʢʽʣʴʢʽʩʪʴ ʩʚʽʞʦʾ (ʧʽʜʞʠʚʣʶʶʪʴ): 

                           Wʜʦʜ = Wʩʢʠʜ + Wʚʚ + Wʚʠʧ+ Wʚʠʥ,                       (3.2) 

ʜʝ Wʚʠʧ ð ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ; Wʚʠʥ - ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ 

ʚʠʥʦʩʠʪʴʩʷ ʚʽʪʨʦʤ. 

ʆʙʦʨʦʪʥʽ ʩʭʝʤʠ ʟ ʦʯʠʱʝʥʥʷʤ (ʨʠʩ. 3.1, ʛ) ʧʦʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʣʦ. 

ʆʜʥʘʢ ʟʘ ʥʠʤʠ ʤʘʡʙʫʪʥʻ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʠʧʠʥʠʪʠ ʩʢʠʜʘʥʥʷ 

ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʚʦʜʦʡʤʠ.  

ɺ ʮʠʭ ʩʭʝʤʘʭ ʟʘʙʨʫʜʥʝʥʫ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʦʜʫ ʦʯʠʱʫʁ ʪʴ ʥʘ ʦʯʠʩʥʠʭ 

ʩʧʦʨʫʜʘʭ ʚʽʜ ʟʘʪʨʠʤʘʥʠʭ ʜʦʤʽʰʦʢ ʽ ʟʥʦʚʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʅʘʧʨʠʢʣʘʜ, ʧʽʩʣʷ ʤʠʪʪʷ ʢʦʨʝʥʽʚ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʫ ʚʦʜʫ ʧʦʪʨʘʧʣʷʻ ʧʝʚʥʘ 

ʢʽʣʴʢʽʩʪʴ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ. ʇʽʩʣʷ ʚʽʜʩʪʦʶʚʘʥʥʷ ʫ ʚʽʜʩʪʽʡʥʠʢʘʭ ʚʦʜʫ ʟʥʦʚʫ 

ʧʦʜʘʶʪʴ ʥʘ ʤʠʪʪʷ ʢʦʨʝʥʽʚ.  

ʋ ʛʘʣʴʚʘʥʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʪʽʯʥʽ ʚʦʜʠ ʟʘʙʨʫʜʥʶʶʪʩɹʷ ʩʦʣʷʤʠ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʥʘ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʜʘʻ 

ʟʤʦʛʫ ʧʦʚʝʨʥʫʪʠ ʚʦʜʫ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʟʘʭʠʩʪʠʪʠ ʚʦʜʦʡʤʠ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ 

ʪʦʢʩʠʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ɺ ʦʙʦʨʦʪʽ ʧʦʩʪʽʡʥʦ ʧʝʨʝʙʫʚʘʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʘ ʜʦʜʘʚʘʪʠ ʪʨʝʙʘ 

ʥʝʟʥʘʯʥʫ ʾʾ ʢʽʣʴʢʽʩʪʴ: 

                                                Wʜʦʜ = Wʚʚ + Wʦʩ.                                   (3.3) 

ʉʭʝʤʫ ʚʠʨʦʙʥʠʯʦʛʦ ʚʦʜʦʧʨʦʚʦʜʫ ʚʠʙʠʨʘʶʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ 

ʧʨʠʟʥʘʯʝʥʥʷ ʚʦʜʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʭʘʨʘʢʪʝʨʫ ʮʴʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʪʝʭʥʽʯʥʠʭ ʪʘ ʤʽʩʮʝʚʠʭ ʫʤʦʚ 

(ʥʘʧʨʠʢʣʘʜ, ʧʦʪʫʞʥʽʩʪʴ ʜʞʝʨʝʣʘ ʪʘ ʷʢʽʩʪʴ ʚʦʜʠ ʚ ʥʴʦʤʫ), ʚʽʜʩʪʘʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʽʜ ʜʞʝʨʝʣʘ, ʩʘʥʽʪʘʨʥʠʭ ʚʠʤʦʛ ʜʦ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. ʇʨʦʪʝ 

ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʥʠʥʽ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʦʨʦʪʥʽ ʩʠʩʪʝʤʠ. 
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3.2 ʆʭʦʣʦʜʞʫʶʯʽ ʧʨʠʩʪʨʦʾ ʦʙʦʨʦʪʥʠʭ ʩʠʩʪʝʤ 

ʋ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʙʘʛʘʪʴʦʭ ʚʠʨʦʙʥʠʮʪʚ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʨʠʣʘʜʽʚ, ʚʝʨʩʪʘʪʽʚ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʧʝʯʝʡ, ʨʝʢʪʠʬʽʢʘʮʽʡʥʠʭ ʢʦʣʦʥ, ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʦʜʘ. ɺʠʪʨʘʪʠ ʚʦʜʠ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ 

ʚʠʟʥʘʯʘʶʪʴʩʷ 

                          Q = qt (Tɻ - TX), (3.4) 

ʜʝ q - ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʷʢʘ ʚʽʜʚʦʜʠʪʴʩʷ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʚʽʜ ʦʙ'ʻʢʪʘ, 

ʪʠʩ. ʢʢʘʣ/ʛʦʜ; ʊɻ - ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʨʷʯʦʾ ʚʦʜʠ; ʊʍ - ʪʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʾ ʚʦʜʠ. 

ʍʦʣʦʜʥʘ ʚʦʜʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʦʙ'ʻʢʪ, ʦʤʠʚʘʻ ʡʦʛʦ ʘʙʦ ʦʙʧʨʠʩʢʫʻ, 

ʥʘʛʨʽʚʘʻʪʴʩʷ ʽ ʚʽʜʚʦʜʠʪʴʩʷ ʚʽʜ ʦʙ'ʻʢʪʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ ʚʦʜʠ ʤʦʞʝ ʩʷʛʘʪʠ 

95 Áʉ. ɿʚʽʜʩʠ ʚʠʪʨʘʪʠ ʚʦʜʠ ʟʘ ʬʦʨʤʫʣʦʶ (2.4) ʙʫʜʫʪʴ ʜʫʞʝ ʚʝʣʠʢʠʤʠ ʽ ʚ 

ʮʽʣʦʤʫ ʽʟ ʜʞʝʨʝʣ ʾʭ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʦʙʦʨʦʪʥʽ 

ʩʠʩʪʝʤʠ. ɺ ʦʙʦʨʦʪʥʠʭ ʩʠʩʪʝʤʘʭ ʚʦʜʘ ʦʯʠʱʘʻʪʴʩʷ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʪʘ 

ʤʘʩʝʣ, ʷʢʱʦ ʚʦʥʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʦʭʦʣʦʜʞʝʥʥʷ, ʡ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚ 

ʦʭʦʣʦʜʞʫʚʘʯʘʭ. ʆʭʦʣʦʜʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʪʘʢʪʫ ʟ ʧʦʚʽʪʨʷʤ, 

ʱʦ ʦʙʫʤʦʚʣʶʻ ʪʠʧʠ ʦʭʦʣʦʜʞʫʚʘʯʽʚ ʪʘ ʩʪʫʧʽʥʴ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ. ʉʧʨʠʷʪʣʠʚʽ 

ʫʤʦʚʠ ʢʦʥʪʘʢʪʫ ʟʘʙʝʟʧʝʯʫʻ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʦʧʪʠʤʘʣʴʥʠʤ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ. ʊʘʢʠʤʠ ʫʤʦʚʘʤʠ ʻ: 

¶ ʥʘʡʙʽʣʴʰʘ ʧʣʦʱʘ ʢʦʥʪʘʢʪʫ ʚʦʜʠ ʽ ʧʦʚʽʪʨʷ; 

¶ ʤʘʢʩʠʤʘʣʴʥʽ ʢʽʣʴʢʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʷʢʝ ʦʭʦʧʣʶʻ ʚʽʣʴʥʫ 

ʧʦʚʝʨʭʥʶ ʚʦʜʠ; 

¶ ʥʘʡʙʽʣʴʰʠʡ ʩʪʫʧʽʥʴ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʚʦʜʠ ʽ ʧʦʚʽʪʨʷ ʧʦ 

ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ ʦʭʦʣʦʜʞʫʚʘʯʘ. 

ʂʽʣʴʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʭʦʣʦʜʞʫʚʘʯʘ ʚʚʘʞʘʶʪʴʩʷ ʛʽʜʨʘʚʣʽʯʥʝ 

ʪʘ ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɻʽʜʨʘʚʣʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʱʽʣʴʥʽʩʪʴ ʟʨʦʰʝʥʥʷ) 

ʧʦʢʘʟʫʻ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʚ ʤ
3
/ʛʦʜ, ʷʢʘ ʧʨʠʧʘʜʘʻ ʥʘ ʤ

2
 ʘʢʪʠʚʥʦʾ (ʨʦʙʦʯʦʾ) ʧʣʦʱʽ 

ʦʭʦʣʦʜʞʫʚʘʯʘ ʚ ʧʣʘʥʽ. ʊʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʭʦʣʦʜʞʫʚʘʯʘ ʚʽʜʦʙʨʘʞʘʻ 

ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʚʽʜʜʘʻ ʚʦʜʘ ʧʦʚʽʪʨʶ ʥʘ ʤ
2
 ʦʭʦʣʦʜʞʫʚʘʯʘ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʧʽʜʚʦʜʫ ʧʦʚʽʪʨʷ ʦʭʦʣʦʜʞʫʚʘʯʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: ʚʽʜʢʨʠʪʽ, 

ʙʘʰʪʦʚʽ, ʚʝʥʪʠʣʷʪʦʨʥʽ. ɼʦ ʚʽʜʢʨʠʪʠʭ ʦʭʦʣʦʜʞʫʚʘʯʽʚ ʥʘʣʝʞʘʪʴ ʚʦʜʦʩʭʦʚʠʱʘ-
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ʦʭʦʣʦʜʞʫʚʘʯʽ, ʙʨʠʟʢʘʣʴʥʽ ʙʘʩʝʡʥʠ, ʚʽʜʢʨʠʪʽ ʛʨʘʜʠʨʥʽ, ʚ ʷʢʠʭ ʨʫʭ ʧʦʚʽʪʨʷ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʪʨʦʤ ʘʙʦ ʧʨʠʨʦʜʥʦʶ ʢʦʥʚʝʢʮʽʻʶ. ɹʘʰʪʦʚʽ ʽ ʚʝʥʪʠʣʷʪʦʨʥʽ 

ʦʭʦʣʦʜʞʫʚʘʯʽ ʥʘʟʠʚʘʶʪʴʩʷ ʛʨʘʜʠʨʥʷʤʠ. ɺ ʙʘʰʪʦʚʠʭ ʛʨʘʜʠʨʥʷʭ ʨʫʭ ʧʦʚʽʪʨʷ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʠʨʦʜʥʦʶ ʪʷʛʦʶ, ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʚʠʩʦʢʦʶ ʚʠʪʷʞʥʦʶ 

ʙʘʰʪʦʶ. ɺʝʥʪʠʣʷʪʦʨʥʽ ʛʨʘʜʠʨʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʣʘʜʥʘʥʽ ʥʘʛʥʽʪʘʣʴʥʠʤ ʯʠ 

ʚʩʤʦʢʪʫʚʘʣʴʥʠʤ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʥʩʠʚʥʠʡ ʨʫʭ ʧʦʚʽʪʨʷ. ʮ 

ʩʚʦʶ ʯʝʨʛʫ ʙʘʰʪʦʚʽ ʽ ʚʝʥʪʠʣʷʪʦʨʥʽ ʛʨʘʜʠʨʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʝʨʭʥʝʚʠʤʠ, ʚ 

ʷʢʠʭ ʧʝʨʝʜʙʘʯʝʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʢʦʥʪʘʢʪ ʧʦʚʽʪʨʷ ʽ ʚʦʜʠ, ʪʘ ʨʘʜʽʘʪʦʨʥʠʤʠ, ʚ 

ʷʢʠʭ ʚʦʜʘ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʨʘʜʽʘʪʦʨʠ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʦʥʪʘʢʪʫ ʚʦʜʠ ʡ ʧʦʚʽʪʨʷ 

ʥʝʤʘʻ. 

ɺʦʜʦʩʭʦʚʠʱʘ-ʦʭʦʣʦʜʞʫʚʘʯʽ ʻ ʚʝʣʠʯʝʟʥʠʤʠ ʥʘʢʦʧʠʯʫʚʘʯʘʤʠ ʚʦʜʠ ʚ 

ʩʢʣʘʜʢʘʭ ʤʽʩʮʝʚʦʩʪʽ. ɺʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

¶ ʨʝʛʫʣʶʚʘʣʴʥʽ ʚʦʜʦʩʭʦʚʠʱʘ ʥʘ ʚʦʜʦʪʦʢʘʭ (ʨʽʯʢʘʭ), ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʚʦʜʠ ʽ ʜʣʷ 

ʩʝʟʦʥʥʦʛʦ ʘʙʦ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʦʢʫ; 

¶ ʚʦʜʦʩʭʦʚʠʱʘ-ʦʭʦʣʦʜʞʫʚʘʯʽ ʙʝʟ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʦʢʫ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʝʨʝʢʨʠʪʪʷʤ ʚʦʜʦʪʦʢʫ ʜʘʤʙʦʶ ʽ ʚʽʜʧʦʚʽʜʥʠʤ ʡʦʛʦ 

ʨʦʟʣʠʚʦʤ ʧʦ ʧʣʦʱʽ; 

¶ ʧʨʠʨʦʜʥʽ ʦʟʝʨʘ ʪʘ ʩʪʘʚʢʠ; 

¶ ʥʘʣʠʚʥʽ ʚʦʜʦʩʭʦʚʠʱʘ ʧʦʟʘ ʚʦʜʦʪʦʢʦʤ ʟ ʧʽʜʞʠʚʣʶʶʯʦʶ ʚʦʜʦʶ ʟ 

ʥʘʡʙʣʠʞʯʦʾ ʨʽʯʢʠ. 

ɺ ʫʩʽʭ ʮʠʭ ʩʧʦʨʫʜʘʭ ʪʝʧʣʦ ʚʽʜʜʘʻʪʴʩʷ ʧʦʚʽʪʨʶ ʯʝʨʝʟ ʚʽʣʴʥʫ ʧʦʚʝʨʭʥʶ. 

ʅʝ ʚʩʷ ʚʽʣʴʥʘ ʧʦʚʝʨʭʥʷ ʙʝʨʝ ʫʯʘʩʪʴ, ʘʙʦ ʦʜʥʘʢʦʚʫ ʫʯʘʩʪʴ, ʫ ʧʝʨʝʜʘʯʽ ʪʝʧʣʘ. 

ʂʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʷʢʝ ʚʽʜʜʘʻʪʴʩʷ ʚʦʜʦʶ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ, ʫʯʘʩʪʽ 

ʧʨʦʮʝʩʽʚ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʢʦʥʚʝʢʪʠʚʥʦʾ ʪʝʧʣʦʚʽʜʜʘʯʽ, ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʧʦʚʝʨʭʥʽ, ʧʨʦʥʠʢʥʝʥʥʷ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ, ʚ ʤʽʣʢʦʚʦʜʥʠʭ ʚʦʜʦʡʤʘʭ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʜʦʙʦʚʽ ʟʤʽʥʠ ʨʘʜʽʘʮʽʡʥʠʭ ʩʢʣʘʜʦʚʠʭ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ. ʇʣʦʱʘ 

ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʜʣʷ ʚʦʜʦʡʤ ʧʨʠʡʤʘʻʪʴʩʷ 25-40 ʤ
2
 ʥʘ ʦʜʠʥ ʤ

3
/ʛʦʜ ʧʦʜʘʥʦʾ ʚʦʜʠ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʧʝʨʝʧʘʜʽ ʜʦ 8 Áʉ. ʇʣʦʱʘ ʘʢʪʠʚʥʦʾ ʟʦʥʠ, ʟʘʟʚʠʯʘʡ, ʚ    

1,1-2 ʨʘʟʠ ʤʝʥʰʘ ʚʽʜ ʧʦʚʥʦʾ ʧʣʦʱʽ ʦʭʦʣʦʜʞʫʚʘʯʘ. ʎʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 
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ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʚʦʜʦʩʭʦʚʠʱʘ, ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʫʤʦʚ ʩʢʠʜʫ ʪʘ 

ʟʘʙʦʨʫ ʚʦʜʠ, ʫʤʦʚ ʨʦʟʪʽʢʘʥʥʷ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʧʦʪʦʢʫ, ʥʘʷʚʥʦʩʪʽ ʪʘ ʬʦʨʤʠ 

ʩʪʨʫʤʝʥʝʥʘʧʨʷʤʥʠʭ ʪʘ ʩʪʨʫʤʝʥʝʨʦʟʧʦʜʽʣʴʥʠʭ ʩʧʦʨʫʜ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 

ʪʠʧʠ ʚʦʜʦʩʭʦʚʠʱ-ʦʭʦʣʦʜʞʫʚʘʯʽʚ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 3.2. 

 

1 - ʧʽʜʧʨʠʻʤʩʪʚʦ; 2 - ʛʨʝʙʣʷ; 3 - ʚʦʜʦʟʘʙʽʨ; 4 - ʚʽʜʚʽʜʥʠʡ ʢʘʥʘʣ;               

5 - ʩʪʨʫʤʝʥʝʥʘʧʨʷʤʥʘ ʜʘʤʙʘ; 6 - ʨʽʯʢʘ; 7 - ʧʦʜʘʯʘ ʚʦʜʠ ʟ ʨʽʯʢʠ; 8 - ʥʘʩʦʩʥʘ 

ʩʪʘʥʮʽʷ; 9 - ʧʨʦʨʽʟʴ; 10 - ʧʝʨʝʛʦʨʦʜʞʫʚʘʣʴʥʘ ʜʘʤʙʘ 

ʈʠʩʫʥʦʢ 3.2 - ʆʩʥʦʚʥʽ ʩʭʝʤʠ ʚʦʜʦʩʭʦʚʠʱ-ʦʭʦʣʦʜʞʫʚʘʯʽʚ: 

ʘ) ʚʦʜʦʩʭʦʚʠʱʝ ʚʠʪʷʛʥʫʪʦʾ ʬʦʨʤʠ ʥʘ ʚʦʜʦʪʦʮʽ; ʙ) ʚʦʜʦʩʭʦʚʠʱʝ ʩʢʣʘʜʥʦʾ 

ʬʦʨʤʠ ʥʘ ʚʦʜʦʪʦʮʽ; ʚ) ʰʠʨʦʢʝ ʚʦʜʦʩʭʦʚʠʱʝ ʥʘ ʚʦʜʦʪʦʮʽ; ʛ) ʧʨʠʨʦʜʥʝ ʦʟʝʨʦ; 

ʜ) ʥʘʣʠʚʥʝ ʚʦʜʦʩʭʦʚʠʱʝ ʟʽ ʩʧʨʠʷʪʣʠʚʠʤ ʨʝʣʴʻʬʦʤ ʤʽʩʮʝʚʦʩʪʽ; ʝ) ʥʘʣʠʚʥʝ 

ʚʦʜʦʩʭʦʚʠʱʝ ʟ ʢʨʫʛʦʚʦʶ ʮʠʨʢʫʣʷʮʽʻʶ. 

 

ʎʠʨʢʫʣʷʮʽʷ ʚʦʜʠ ʧʽʜʚʠʱʫʻ ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʦʱʽ ʚʦʜʦʩʭʦʚʠʱʘ. 

ʋ ʚʦʜʦʩʭʦʚʠʱʘʭ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʟʘʙʠʨʘʪʠ ʚʦʜʫ ʟ ʧʨʠʜʦʥʥʠʭ ʰʘʨʽʚ 

ʛʣʠʙʠʥʥʠʤ ʚʦʜʦʟʘʙʦʨʦʤ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʯʘʩʪʽʰʝ ʪʦʯʢʘ ʚʠʧʫʩʢʫ ʚʦʜʠ ʽ ʪʦʯʢʘ 
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ʧʨʠʡʥʷʪʪʷ ʜʦʩʠʪʴ ʥʘʙʣʠʞʝʥʽ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʽ ʾʭ ʨʦʟʜʽʣʷʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʨʫʤʝʥʝʥʘʧʨʷʤʥʠʭ ʜʘʤʙ. 

ɺʠʥʦʩ ʚʦʜʦʟʘʙʽʨʥʦʾ ʩʧʦʨʫʜʠ ʚ ʮʝʥʪʨ ʢʨʫʛʣʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (ʨʠʩ. 3.2, ʝ) 

ʩʧʨʠʷʻ ʪʘʢʦʞ ʮʠʨʢʫʣʷʮʽʾ. ʅʘ ʨʠʩ. 3.2, ʘ, ʮʠʨʢʫʣʷʮʽʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʜʚʽʜʥʠʤ 

ʢʘʥʘʣʦʤ, ʷʢʠʡ ʩʢʠʜʘʻ ʧʽʜʽʛʨʽʪʫ ʚʦʜʫ ʫ ʚʝʨʭʽʚ'ʷ ʚʦʜʦʩʭʦʚʠʱʘ, ʪʘ ʜʘʤʙʦʶ ʧʝʨʝʜ 

ʚʦʜʦʟʘʙʦʨʦʤ. ʈʠʩ. 3.2, ʙ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʚʦʜʦʩʭʦʚʠʱʘ ʩʢʣʘʜʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ. ʊʫʪ ʮʠʨʢʫʣʷʮʽʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʝʨʝʛʦʨʦʜʞʫʚʘʣʴʥʦʶ ʜʘʤʙʦʶ ʪʘ 

ʰʪʫʯʥʦʶ ʧʨʦʨʽʟʟʶ. ɺ ʰʠʨʦʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱʽ (ʨʠʩ. 3.2, ʚ) ʮʠʨʢʫʣʷʮʽʶ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʨʫʤʝʥʝʥʘʧʨʷʤʥʘ ʜʘʤʙʘ, ʷʢʘ ʚʽʜʭʠʣʷʻ ʧʦʪʦʢʠ ʪʝʧʣʦʾ ʚʦʜʠ ʫ 

ʚʝʨʭʽʚôʷ ʚʦʜʦʩʭʦʚʠʱʘ ʟ ʥʘʩʪʫʧʥʠʤ ʾʾ ʧʨʦʭʦʜʞʝʥʥʷʤ ʯʝʨʝʟ ʫʩʝ ʚʦʜʦʩʭʦʚʠʱʝ 

ʜʦ ʚʦʜʦʟʘʙʦʨʫ. ɻʣʠʙʠʥʘ ʚʦʜʠ ʫ ʚʦʜʦʩʭʦʚʠʱʘʭ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 3,5 ʤ, 

ʥʝ ʙʘʞʘʥʽ ʤʽʣʢʦʚʦʜʜʷ. ʇʝʨʝʜ ʙʫʜʽʚʥʠʮʪʚʦʤ ʚʦʜʦʩʭʦʚʠʱʘ ʡʦʛʦ ʣʦʞʝ ʛʦʪʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʚʠʜʘʣʝʥʥʷ ʢʫʱʽʚ ʪʘ ʜʝʨʝʚ, ʘ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʤʠʚʫ ʪʘ ʟʘʤʫʣʝʥʥʷ 

ʩʣʽʜ ʙʝʨʝʛʠ ʟʘʢʨʽʧʣʶʚʘʪʠ, ʟʘʩʘʜʞʫʚʘʪʠ ʢʫʱʘʤʠ, ʽʟʦʣʶʚʘʪʠ ʷʨʠ. ʋʩʽ ʩʧʦʨʫʜʠ 

ʥʘ ʚʦʜʦʩʭʦʚʠʱʽ ʧʨʦʝʢʪʫʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʪʨʫ ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ʇʨʠ ʧʨʦʢ̒ʪʫʚʘʥʥʽ ʚʦʜʦʩʭʦʚʠʱ-ʦʭʦʣʦʜʞʫʚʘʯʽʚ ʩʣʽʜ ʧʦ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ ʘʙʦ ʟʘʧʨʦʝʢʪʦʚʘʥʽ ʚʦʜʦʩʭʦʚʠʱʘ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʦʢʫ ʽ 

ʪʽʣʴʢʠ ʧʨʠ ʪʝʭʥʽʢʦ
-
ʝʢʦʥʦʤʽʯʥʦʤʫ ʧʦʪʨʽʙʥʦ ʧʣʘʥʫʚʘʪʠ ʾʭ ʩʘʤʦʩʪʽʡʥʠʤʠ. ɺ 

ʮʽʣʦʤʫ ʚʦʜʦʩʭʦʚʠʱʘ-ʦʭʦʣʦʜʞʫʚʘʯʽ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʥʠʟʴʢʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʦʭʦʣʦʜʞʝʥʦʾ ʚʦʜʠ, ʥʽʞ ʙʨʠʟʢʘʣʴʥʽ ʙʘʩʝʡʥʠ, ʛʨʘʜʠʨʥʽ ʟ 

ʧʨʠʨʦʜʥʦʶ ʪʷʛʦʶ, ʘ ʚʟʠʤʢʫ ʽ ʚʝʥʪʠʣʷʪʦʨʥʽ ʛʨʘʜʠʨʥʽ. ɺʦʥʠ ʤʘʶʪʴ ʥʘʜʽʡʥʝ 

ʦʙʦʨʦʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʥʝʟʥʘʯʥʠʭ ʚʦʜʥʠʭ ʨʝʩʫʨʩʘʭ, ʧʨʦʩʪʽ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʠʪʨʘʯʘʶʪʴ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʘʣʝ ʧʦʪʨʝʙʫʶʪʴ 

ʟʥʘʯʥʠʭ ʧʣʦʱ ʪʘ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ. 

ɹʨʠʟʢʘʣʴʥʽ ʙʘʩʝʡʥʠ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʢʨʠʪʽ ʨʝʟʝʨʚʫʘʨʠ, ʥʘʜ ʧʦʚʝʨʭʥʝʶ 

ʷʢʠʭ ʨʦʟʙʨʠʟʢʫʻʪʴʩʷ ʚʦʜʘ. ʈʝʟʝʨʚʫʘʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʰʪʫʯʥʠʤʠ ʘʙʦ 

ʧʨʠʨʦʜʥʠʤʠ ʚʦʜʦʡʤʘʤʠ. ʈʦʟʙʨʠʟʢʫʚʘʥʥʷ ʚʦʜʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ 

ʨʦʟʧʦʜʽʣʴʥʠʭ ʪʨʫʙ ʜʣʷ ʧʦʜʘʯʽ ʚʦʜʠ ʽ ʩʦʧʝʣ. ʉʦʧʣʘ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʦ ʦʜʥʦʤʫ 

ʘʙʦ ʧʫʯʢʘʤʠ ʧʦ ʪʨʠ - ʧ'ʷʪʴ ʰʪʫʢ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʨʦʟʧʦʜʽʣʴʥʠʤʠ ʪʨʫʙʘʤʠ ʪʦʛʦ, 
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ʱʦʙ ʚʽʪʝʨ ʤʝʥʰʝ ʚʠʥʦʩʠʚ ʢʨʘʧʣʽ ʚʦʜʠ ʟʘ ʤʝʞʽ ʙʘʩʝʡʥʫ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ 8-

12 ʤ, ʘ ʤʽʞ ʦʢʨʝʤʠʤʠ ʩʦʧʣʘʤʠ ï 1,2-4,5 ʤ. ɼʣʷ ʢʨʘʡʥʽ ʩʦʧʣʘ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ 

ʚʽʜʩʪʘʥʽ 7-10 ʤ ʚʽʜ ʤʝʞʽ ʙʘʩʝʡʥʫ. ʅʘʜ ʨʽʚʥʝʤ ʚʦʜʠ ʩʦʧʣʘ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ 

ʚʠʩʦʪʽ 1,2-1,5 ʤ. ʉʦʧʣʘ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʝ ʨʦʟʙʨʠʟʢʫʚʘʥʥʷ 

ʚʦʜʠ - ʜʨʽʙʥʝ ʜʦʱʫʚʘʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʬʦʨʤʦʶ ʩʦʧʣʘ ʪʘ ʥʘʧʦʨʦʤ ʚʦʜʠ 

ʧʝʨʝʜ ʥʠʤ. ʋ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʦʧʣʘ ʝʚʦʣʴʚʝʥʪʥʽ, ʪʘʥʛʝʥʮʽʘʣʴʥʽ, 

ʛʚʠʥʪʦʚʽ ʟ ʥʘʧʦʨʦʤ ʚʦʜʠ ʧʝʨʝʜ ʥʠʤʠ 5-8 ʤ. ʉʦʧʣʘ ʫʪʚʦʨʶʶʪʴ ʬʘʢʝʣʠ ʙʨʠʟʦʢ, 

ʷʢʽ ʢʦʥʪʘʢʪʫʶʪʴ ʽʟ ʧʦʚʽʪʨʷʤ. ʌʘʢʝʣʠ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʢʨʠʚʘʪʠ ʦʜʠʥ ʦʜʥʦʛʦ, ʘ 

ʤʽʞ ʾʭ ʨʷʜʘʤʠ ʤʘʶʪʴ ʙʫʪʠ ʧʦʚʽʪʨʷʥʽ ʢʦʨʠʜʦʨʠ (ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʜʩʪʘʥʥʶ ʤʽʞ 

ʨʦʟʧʦʜʽʣʴʥʠʤʠ ʪʨʫʙʘʤʠ). ʇʽʜʚʠʱʝʥʥʷ ʥʘʧʦʨʫ ʧʝʨʝʜ ʩʦʧʣʦʤ ʟʙʽʣʴʰʫʻ 

ʪʨʘʻʢʪʦʨʽʶ ʧʦʣʴʦʪʫ ʢʨʘʧʣʠʥ ʪʘ ʟʤʝʥʰʫʻ ʾʭ ʜʽʘʤʝʪʨ. ʇʨʦʪʝ ʪʘʢʠʡ ʟʘʭʽʜ 

ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʫ ʚʠʪʨʘʯʘʶʪʴ ʮʠʨʢʫʣʷʮʽʡʥʽ 

ʥʘʩʦʩʠ, ʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʝʩʝʥʥʷ ʜʨʽʙʥʠʭ ʢʨʘʧʣʠʥ ʟʘ ʤʝʞʽ 

ʙʘʩʝʡʥʫ. ɻʣʠʙʠʥʘ ʚʦʜʠ ʫ ʙʘʩʝʡʥʽ ʧʨʠʡʤʘʻʪʴʩʷ 1,5 ʤ, ʘ ʙʨʽʚʢʘ ʙʘʩʝʡʥʫ ʧʦʚʠʥʥʘ 

ʧʽʜʚʠʱʫʚʘʪʠʩʴ ʥʘʜ ʨʽʚʥʝʤ ʚʦʜʠ ʥʘ 0,3 ʤ. ʈʦʟʤʽʨʠ ʙʘʩʝʡʥʽʚ ʫʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟ 

ʫʤʦʚ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 0,8-1,3 ʤ
3
/ʛʦʜ ʥʘ ʤ

2
 ʧʣʦʱʽ. ʐʠʨʠʥʘ 

ʙʨʠʟʢʘʣʴʥʦʛʦ ʙʘʩʝʡʥʫ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ ʥʝ ʙʽʣʴʰʝ 50 ʤ ʚ ʦʩʷʭ ʢʨʘʡʥʽʭ 

ʩʦʧʝʣ. ʂʽʣʴʢʽʩʪʴ ʙʘʩʝʡʥʽʚ ʧʨʠʡʤʘʻʪʴʩʷ ʥʝ ʤʝʥʰʝ ʜʚʦʭ. ɹʘʩʝʡʥʠ ʩʣʽʜ 

ʧʨʦʝʢʪʫʚʘʪʠ ʟ ʙʝʪʦʥʫ ʘʙʦ ʟʘʣʽʟʦʙʝʪʦʥʫ ʟ ʛʽʜʨʦʽʟʦʣʷʮʽʻʶ. 

ɹʨʠʟʢʘʣʴʥʽ ʙʘʩʝʡʥʠ ʧʦʪʨʝʙʫʶʪʴ ʥʝʟʥʘʯʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ, 

ʧʨʦʩʪʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘʣʝ ʤʘʶʪʴ ʥʝʚʠʩʦʢʠʡ ʦʭʦʣʦʜʞʫʶʯʠʡ ʝʬʝʢʪ ʽ 

ʧʦʪʨʝʙʫʶʪʴ ʩʧʣʘʥʦʚʘʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ. 3ʚʠʯʘʡʥʦ, ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʫʤʦʚʘʭ, ʢʦʣʠ ʥʝ ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦʾ ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ ʢʘʣʦʨʠʬʝʨʽʚ ʛʨʦʤʘʜʩʴʢʠʭ ʙʫʜʽʚʝʣʴ. 

ɻʨʘʜʠʨʥʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʡ ʝʬʝʢʪ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ. ɺ 

ʛʨʘʜʠʨʥʷʭ ʚʠʭʽʜʥʘ ʚʦʜʘ ʨʦʟʙʨʠʟʢʫʻʪʴʩʷ ʧʦ ʧʣʦʱʽ ʚʦʜʦʨʦʟʧʦʜʽʣʴʥʠʤ 

ʧʨʠʩʪʨʦʻʤ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʩʪʨʫʤʝʥʽʚ, ʷʢʽ ʧʘʜʘʶʪʴ ʜʦʥʠʟʫ, ʢʦʥʪʘʢʪʫʶʪʴ ʽʟ 

ʧʦʚʽʪʨʷʤ ʽ ʦʭʦʣʦʜʞʫʶʪʴʩʷ (ʙʨʠʟʢʘʣʴʥʽ ʛʨʘʜʠʨʥʽ). ʇʨʦʪʝ ʚ ʙʽʣʴʰʦʩʪʽ 

ʛʨʘʜʠʨʝʥʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʢʦʥʪʘʢʪʫ ʚʦʜʠ ʟ ʧʦʚʽʪʨʷʤ ʫʩʪʘʚʣʷʻʪʴʩʷ 

ʜʦʜʘʪʢʦʚʦ ʩʧʝʮʽʘʣʴʥʠʡ ʟʨʦʰʫʚʘʯ. ʆʭʦʣʦʜʞʝʥʘ ʚʦʜʘ ʟʙʠʨʘʻʪʴʩʷ ʚ ʨʝʟʝʨʚʫʘʨʽ 
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ʧʽʜ ʛʨʘʜʠʨʥʝʶ. 3ʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʛʨʘʜʠʨʥʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʚʽʜʢʨʠʪʽ, ʙʘʰʪʦʚʽ, ʚʝʥʪʠʣʷʪʦʨʥʽ. 

ɺʦʜʦʨʦʟʧʦʜʽʣʴʥʘ ʩʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘʧʽʨʥʦʶ ʪʨʫʙʯʘʩʪʦʶ ʟ 

ʨʦʟʙʨʠʟʢʫʶʯʠʤʠ ʩʦʧʣʘʤʠ, ʷʢʽ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʧʣʦʱʽ. ɺʦʜʘ ʧʨʠ 

ʚʠʭʦʜʽ ʽʟ ʩʦʧʝʣ ʫʪʚʦʨʶʻ ʬʘʢʝʣʠ ʟ ʚʝʣʠʢʦʶ ʟʘʛʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʽ ʷʢʽ 

ʩʧʨʷʤʦʚʘʥʽ ʜʦʚʝʨʭʫ ʘʙʦ ʜʦʥʠʟʫ. ʇʨʠ ʩʧʨʷʤʫʚʘʥʥʽ ʬʘʢʝʣʘ ʜʦʚʝʨʭʫ ʚʽʜʩʪʘʥʴ 

ʚʽʜ ʩʦʧʣʘ ʜʦ ʟʨʦʰʫʚʘʯʘ ʧʨʠʡʤʘʻʪʴʩʷ 0,3-0,5 ʤ, ʜʦʥʠʟʫ - 0,8-1 ʤ. ʈʦʟʧʦʜʽʣʷʪʠ 

ʚʦʜʫ ʤʦʞʥʘ ʽ ʟ ʜʦʧʦʤʦʛʦʶ ʜʝʨʝʚ'ʷʥʠʭ ʯʠ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʣʦʪʢʽʚ. ʋ ʜʥʽ ʣʦʪʢʽʚ 

ʨʦʙʣʷʪʴʩʷ ʦʪʚʦʨʠ, ʚ ʷʢʽ ʚ ʫʩʪʘʚʣʷʶʪʴʩʷ ʪʨʫʙʦʯʢʠ - ʛʽʜʨʘʚʣʽʯʥʽ ʥʘʩʘʜʢʠ. 3 

ʥʘʩʘʜʦʢ ʚʦʜʘ ʚʠʪʽʢʘʻ ʥʘ ʨʦʟʙʨʠʟʢʫʶʯʽ ʪʘʨʽʣʦʯʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʪʚʦʨʶʻʪʴʩʷ 

ʬʘʢʝʣ ʙʨʠʟʦʢ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʥʘʩʘʜʢʘʤʠ ʧʨʠʡʤʘʻʪʴʩʷ 1-1,25 ʤ, ʱʦ ʟʘʧʦʙʽʛʘʻ 

ʧʝʨʝʪʠʥʘʥʥʶ ʬʘʢʝʣʽʚ ʩʫʩʽʜʥʽʭ ʥʘʩʘʜʦʢ.  

ɿʨʦʰʫʚʘʯ ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʪʦʢʽʚ ʩʪʽʢʘʶʯʦʾ. ʚʦʜʠ ʽ ʢʦʥʪʘʢʪ ʾʭ ʟ 

ʧʦʚʽʪʨʷʤ. 3ʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʧʨʦʪʽʢʘʥʥʷ ʚʦʜʠ ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʢʨʘʧʣʠʥʥʽ, 

ʧʣʽʚʢʦʚʽ, ʢʦʤʙʽʥʦʚʘʥʽ (ʨʠʩ. 3.3), ʘ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʢʫ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ 

ʟʨʦʰʫʚʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʧʝʨʝʯʥʽ(ʧʦʚʽʪʨʷ ʧʨʦʭʦʜʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, 

ʚʧʦʧʝʨʝʢ ʩʪʽʢʘʶʯʽʡ ʚʦʜʽ) ʘʙʦ ʧʨʦʪʠʪʦʯʥʽ (ʧʦʚʽʪʨʷ ʡʜʝ ʥʘʟʫʩʪʨʽʯ ʩʪʽʢʘʶʯʽʡ 

ʚʦʜʽ). ɿʨʦʰʫʚʘʯʽ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢʽʚ, ʷʢʽ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʷʶʪʴ ʧʦʪʦʢʠ ʚʦʜʠ.  

ʂʨʘʧʣʠʥʥʠʡ ʟʨʦʰʫʚʘʯ ʧʝʨʝʜʙʘʯʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ'ʷʥʠʭ ʨʝʡʦʢ, 

ʪʨʠʢʫʪʥʦʛʦ ʯʠ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ ʨʦʟʤʽʨʦʤ 50 ʭ 71 ʤʤ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʇʨʠ ʩʪʽʢʘʥʥʽ ʧʦʪʦʢʽʚ ʚʦʜʠ ʟ ʚʝʨʭʥʽʭ ʨʝʡʦʢ ʥʘ ʥʠʞʥʽ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʙʨʠʟʦʢ ʽʟ ʚʝʣʠʢʦʶ ʧʦʚʝʨʭʥʝʶ ʢʦʥʪʘʢʪʫ 

(ʨʠʩ. 3.3, ʘ). ʇʣʽʚʢʦʚʠʡ ʟʨʦʰʫʚʘʯ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʨʪʠʢʘʣʴʥʠʭ ʘʙʦ ʟ 

ʥʝʚʝʣʠʢʠʤ ʥʘʭʠʣʦʤ ʱʠʪʽʚ. ɺʦʜʘ ʩʪʽʢʘʻ ʧʦ ʥʠʤ ʧʣʽʚʢʦʶ, ʪʦʚʱʠʥʦʶ              

0,3-0,5 ʤʤ. ʑʠʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʜʦʱʦʢ (ʨʠʩ. 3.3, ʙ) 

ʪʦʚɦʠʥʦʶ 6-10 ʤʤ ʪʘ ʰʠʨʠʥʦʶ 100 ʤʤ, ʷʢʽ ʟʘʢʨʽʧʣʝʥʽ ʱʽʣʴʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ 

ʘʙʦ ʟ ʥʝʚʝʣʠʢʦʶ ʚʽʜʩʪʘʥʥʶ (ʜʦ 40 ʤʤ). ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʮʽʣʴʥʽ 

ʣʠʩʪʠ ʟ ʘʟʙʝʩʪʦʮʝʤʝʥʪʫ ʯʠ ʧʣʘʩʪʤʘʩʠ, ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʷʢʠʭ ʟʨʦʙʣʝʥʽ 

ʪʨʠʢʫʪʥʽ ʚʠʨʽʟʠ (ʬʝʩʪʦʥʠ). ʑʠʪʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʘ ʚʽʜʩʪʘʥʽ 
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3-5 ʩʤ. ɺʠʩʦʪʘ ʱʠʪʽʚ ʧʨʠʡʤʘʻʪʴʩʷ 0,8-1,7 ʤ, ʰʠʨʠʥʘ - 1,5-2 ʤ. ʂʦʤʙʽʥʦʚʘʥʠʡ 

ʟʨʦʰʫʚʘʯ (ʨʠʩ. 3.3, ʚ) ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʻʜʥʘʥʥʷ ʜʦʱʦʢ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʥʦʚʠ 

(ʦʙʨʝʰʽʪʥʠʢʘ) ʟ ʨʽʟʥʠʭ ʙʦʢʽʚ. ʮ ʮʽʣʦʤʫ ʟʨʦʰʫʚʘʯ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʥʘʡʤʝʥʰʠʡ ʦʧʽʨ ʨʫʭʫ ʧʦʚʽʪʨʷ. ɺ ʮʴʦʤʫ ʧʣʘʥʽ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʣʽʚʢʦʚʠʡ ʟʨʦʰʫʚʘʯ, ʘʣʝ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʥʴʦʛʦ ʙʽʣʴʰʽ. 

 

1
 
- ʦʙʨʝʰʽʪʥʠʢ; 2 - ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʦʰʢʠ; 3 - ʨʝʡʢʠ ʪʨʠʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʈʠʩʫʥʦʢ 3.3 - ʊʠʧʠ ʟʨʦʰʫʚʘʯʽʚ: ʘ) ʢʨʘʧʣʠʥʥʠʡ; ʙ) ʧʣʽʚʢʦʚʠʡ; 

ʚ) ʢʦʤʙʽʥʦʚʘʥʠʡ. 

 

ɺʽʜʢʨʠʪʽ ʛʨʘʜʠʨʥʽ ʩʪʘʥʦʚʣʷʪʴ ʢʦʨʦʙ, ʷʢʠʡ ʟ ʫʩʽʭ ʙʦʢʽʚ ʦʛʦʨʦʜʞʝʥʠʡ 

ʞʘʣʶʟʽʡʥʦʶ ʨʝʰʽʪʢʦʶ (ʨʠʩ. 3.4). 

ɺʠʭʽʜʥʘ ʚʦʜʘ ʧʦʜʘʻʪʴʩʷ ʫ ʚʝʨʭʥʶ ʾʾ ʯʘʩʪʠʥʫ ʪʘ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʙʨʠʟʢʫʻʪʴʩʷ ʧʦ ʧʣʦʱʽ. ɺʽʪʝʨ ʚʽʣʴʥʦ ʧʨʦʜʫʚʘʻ ʞʘʣʶʟʽʡʥʫ ʨʝʰʽʪʢʫ ʡ 

ʦʙʜʫʚʘʻ ʥʠʟʭʽʜʥʽ ʧʦʪʦʢʠ ʚʦʜʠ. ʎʽ ʛʨʘʜʠʨʥʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʙʨʠʟʢʘʣʴʥʽ ʽ 

ʢʨʘʧʝʣʴʥʽ. ɺ ʙʨʠʟʢʘʣʴʥʠʭ ʛʨʘʜʠʨʥʷʭ ʨʦʟʙʨʠʟʢʫʶʯʽ ʩʦʧʣʘ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘʜ 

ʧʦʚʝʨʭʥʝʶ ʚʦʜʠ ʚ ʨʝʟʝʨʚʫʘʨʽ ʥʘ 4-5 ʤ ʪʘ ʥʘʧʨʘʚʣʝʥʽ ʜʦʥʠʟʫ. ɺʦʜʘ ʦʢʨʝʤʠʤʠ 

ʩʪʨʫʤʝʥʷʤʠ ʧʨʦʭʦʜʠʪʴ ʮʝʡ ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ, ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʽ ʟʙʠʨʘʻʪʴʩʷ ʚ 
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ʨʝʟʝʨʚʫʘʨʽ. ʑʽʣʴʥʽʩʪʴ ʟʨʦʰʝʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 1,5-3 ʤ
3
/ʛʦʜ ʥʘ ʤ

2
. 

ʋ ʢʨʘʧʝʣʴʥʠʭ ʛʨʘʜʠʨʥʷʭ ʮʝʡ ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ ʟʘʧʦʚʥʝʥʠʡ ʢʨʘʧʝʣʴʥʠʤ 

ʟʨʦʰʫʚʘʯʝʤ. ʑʽʣʴʥʽʩʪʴ ʟʨʦʰʝʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ 2-4 ʤ
3
/ʛʦʜ ʥʘ ʤ

2
. ɺʽʜʢʨʠʪʽ 

ʛʨʘʜʠʨʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʥʝʚʝʣʠʢʠʭ ʚʠʪʨʘʪʘʭ ʚʦʜʠ ð ʜʦ                   

300-1500 ʤ
3
/ʛʦʜ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʝʚʠʩʦʢʦʛʦ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʝʬʝʢʪʫ. ɽʬʝʢʪ 

ʦʭʦʣʦʜʞʝʥʥʷ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʪʨʫ. 

 

1- ʨʦʟʙʨʠʟʢʫʶʯʽ ʩʦʧʣʘ; 2 - ʩʪʽʥʢʠ ʟ ʞʘʣʶʟʽʡʥʦʶ ʨʝʰʽʪʢʦʶ; 3 - ʨʝʟʝʨʚʫʘʨ;       

4 - ʧʝʨʝʣʠʚʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ; 5 - ʪʨʫʙʦʧʨʦʚʽʜ ʚʽʜʙʦʨʫ ʦʭʦʣʦʜʞʝʥʦʾ ʚʦʜʠ;               

6 - ʪʨʫʙʦʧʨʦʚʽʜ ʧʦʜʘʯʽ ʛʘʨʷʯʦʾ ʚʦʜʠ 

ʈʠʩʫʥʦʢ 3.4 - ɺʽʜʢʨʠʪʘ ʙʨʠʟʢʘʣʴʥʘ ʛʨʘʜʠʨʥʷ. 

 

ɹʘʰʪʦʚʽ ʛʨʘʜʠʨʥʽ ʤʘʶʪʴ ʚʠʩʦʢʽ ʚʠʪʷʞʥʽ ʙʘʰʪʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʨʠʨʦʜʥʫ ʪʷʛʫ ʧʦʚʽʪʨʷ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʠʮʽ ʚ ʱʽʣʴʥʦʩʪʽ ʧʦʚʽʪʨʷ ʥʘ ʚʠʭʦʜʽ ʟ 

ʙʘʰʪʠ ʪʘ ʪʝʧʣʦʚʦʛʦ ʡ ʟʚʦʣʦʞʝʥʦʛʦ ʧʦʚʽʪʨʷ ʚʩʝʨʝʜʠʥʽ ʛʨʘʜʠʨʥʽ (ʨʠʩ. 3.5). 

ʇʣʦʱʘ ʙʘʰʪʦʚʠʭ ʛʨʘʜʠʨʝʥʴ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 4 ʜʦ 4000 ʤ
2
, ʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ - ʚʽʜ 10 ʜʦ 32 000 ʤ
3
/ʛʦʜ. ʋ ʮʠʭ ʪʠʧʘʭ ʛʨʘʜʠʨʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʪʠʪʦʢʦʚʽ ʪʘ ʧʦʧʝʨʝʯʥʽ ʟʨʦʰʫʚʘʯʽ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʨʦʪʠʪʦʢʦʚʠʭ ʟʨʦʰʫʚʘʯʽʚ ʙʘʰʪʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘʜ ʟʨʦʰʫʚʘʯʝʤ, ʘ 

ʧʦʧʝʨʝʯʥʠʭ ð ʟʨʦʰʫʚʘʯ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʢʽʣʴʮʝʤ ʥʘʚʢʦʣʦ ʙʘʰʪʠ. ʑʽʣʴʥʽʩʪʴ 

ʟʨʦʰʝʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ 4-8 ʤ
3
/ʛʦʜ ʥʘ ʤ

2
. ʇʣʦʱʘ ʧʝʨʝʨʽʟʫ ʙʘʰʪʠ ʧʨʠʟʥʘʯʘʻʪʴʩʷ 

30-40 % ʚʽʜ ʧʣʦʱʽ ʟʨʦʰʫʚʘʯʘ. 
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1 - ʚʠʪʷʞʥʘ ʙʘʰʪʘ; 2 - ʚʦʜʦʨʦʟʧʦʜʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ; 3 - ʟʨʦʰʫʚʘʯ;            

4 - ʧʦʜʘʯʘ ʛʘʨʷʯʦʾ ʚʦʜʠ; 5 - ʨʝʟʝʨʚʫʘʨ; 6 - ʪʨʫʙʦʧʨʦʚʽʜ ʚʽʜʙʦʨʫ ʦʭʦʣʦʜʞʝʥʦʾ 

ʚʦʜʠ; 7 - ʚʽʢʥʘ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ 

Pʠcʫʥʦʢ 3.5 - ɹʘʰʪʦʚʘ ʛʨʘʜʠʨʥʷ. 

 

ɹʘʰʪʠ ʜʣʷ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʴʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʘʜʠʨʝʥʴ ʨʦʙʣʷʪʴ 

ʮʠʣʽʥʜʨʠʯʥʠʤʠ, ʟʽ ʟʨʽʟʘʥʠʤ ʢʦʥʫʩʦʤ ʘʙʦ ʟʨʽʟʘʥʦʶ ʙʘʛʘʪʦʛʨʘʥʥʦʶ ʧʽʨʘʤʽʜʦʶ. 

ɺʝʣʠʢʽ ʛʨʘʜʠʨʥʽ, ʟʚʠʯʘʡʥʦ, ʤʘʶʪʴ ʙʘʰʪʠ ʫ ʚʠʛʣʷʜʽ ʦʙʦʣʦʥʦʢ ʛʽʧʝʨʙʦʣʽʯʥʦʾ 

ʬʦʨʤʠ. ɹʘʰʪʠ ʨʦʙʣʷʪʴ ʢʘʨʢʘʩʥʦ
-
ʦʙʰʠʚʥʠʤʠ (ʩʪʘʣʝʚʠʡ ʢʘʨʢʘʩ, ʦʙʰʠʪʠʡ 

ʜʦʰʢʘʤʠ) ʘʙʦ ʤʦʥʦʣʽʪʥʠʤʠ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤʠ. ʫ ʛʨʘʜʠʨʥʷʭ ʧʣʦʱʝʶ ʙʽʣʴʰʦʶ 

ʟʘ 1000 ʤ
2
 ʥʘʜ ʚʦʜʦʨʦʟʧʦʜʽʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ ʜʦʜʘʪʢʦʚʦ ʚʙʫʜʦʚʫʶʪʴ 

ʚʦʜʦʫʣʦʚʣʶʚʘʯ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʧʣʦʱʽ ʟʨʦʰʫʚʘʯʘ ʙʘʰʪʘ ʧʨʦʝʢʪʫʻʪʴʩʷ 

ʚʠʱʦʶ. ʇʣʦʱʘ ʚʭʽʜʥʠʭ ʚʽʢʦʥ ʧʦʚʽʪʨʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʣʦʱʽ ʟʨʦʰʫʚʘʯʘ, ʷʢ 

ʦʜʠʥ ʜʦ ʪʨʴʦʭ ʘʙʦ ʯʦʪʠʨʴʦʭ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʛʨʘʜʠʨʝʥʴ ʧʦʙʫʜʦʚʘʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʤʽʩʮʝʚʦʩʪʽ , ʥʝʦʙʭʽʜʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʝʨʝʧʘʜʫ 

ʚʠʟʥʘʯʠʪʠ ʱʽʣʴʥʽʩʪʴ ʟʨʦʱʝʥʥʷ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʣʦʱʫ ʟʨʦʰʫʚʘʯʘ. 

ɹʘʰʪʦʚʽ ʛʨʘʜʠʨʥʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʩʪʽʡʢʝ ʦʭʦʣʦʜʞʝʥʥʷ, ʥʽʞ ʚʽʜʢʨʠʪʽ 

ʛʨʘʜʠʨʥʽ ʪʘ ʙʨʠʟʢʘʣʴʥʽ ʙʘʩʝʡʥʠ. ɺʦʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʙʽʣʴʰʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʨʦʰʝʥʥʷ, ʘ ʪʦʤʫ ʽ ʙʽʣʴʰ ʢʦʤʧʘʢʪʥʽ, ʪʘ ʤʦʞʫʪʴ ʤʘʪʠ ʙʫʜʴ-ʷʢʫ 
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ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɺʦʜʥʦʯʘʩ ʚʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʙʫʜʽʚʝʣʴʥʫ ʚʘʨʪʽʩʪʴ, ʘ ʛʦʣʦʚʥʝ, 

ʩʢʣʘʜʥʽʩʪʴ ʩʘʤʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. 

ɺʝʥʪʠʣʷʪʦʨʥʽ ʛʨʘʜʠʨʥʽ ʜʘʶʪʴ ʟʤʦʛʫ ʧʽʜʚʠʱʫʚʘʪʠ ʱʽʣʴʥʽʩʪʴ ʟʨʦʰʝʥʥʷ 

ʜʦ 10-14 ʤ
3
/ʛʦʜ ʥʘ ʤ

2
. ʅʝʦʙʭʽʜʥʠʡ ʧʦʪʽʢ ʧʦʚʽʪʨʷ ʚ ʛʨʘʜʠʨʥʷʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʥʘʛʥʽʪʘʣʴʥʠʤ ʘʙʦ ʚʽʜʩʤʦʢʪʫʶʯʠʤ ʚʝʥʪʠʣʷʪʦʨʦʤ. ʅʘʛʥʽʪʘʣʴʥʽ ʚʝʥʪʠʣʷʪʦʨʠ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʟʥʠʟʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʰʚʠʜʢʦ ʧʨʦʚʦʜʠʪʠ ʨʝʤʦʥʪ ʽ ʦʛʣʷʜ. ɺʦʥʠ, 

ʟʚʠʯʘʡʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʤʘʣʠʭ ʚʠʪʨʘʪ, ʪʘʢ ʷʢ ʤʘʶʪʴ ʤʝʥʰʠʡ ʂʂɼ. 

ɺʝʥʪʠʣʷʪʦʨʥʽ ʛʨʘʜʠʨʥʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʙʘʰʪʦʚʽ, ʷʢʽ ʦʙʣʘʜʥʘʥʽ 

ʚʝʥʪʠʣʷʪʦʨʦʤ ʚʝʣʠʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʽ ʩʝʢʮʽʡʥʽ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʦʢʨʝʤʠʭ 

ʩʝʢʮʽʡ ʽʟ ʩʘʤʦʩʪʽʡʥʠʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ. ʃʦʧʘʪʽ ʪʘʢʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʤʘʶʪʴ 

ʜʽʘʤʝʪʨ ʜʦ 10 ʤ. ʅʘ ʨʠʩ. 2.6 ʟʦʙʨʘʞʝʥʘ ʙʘʰʪʦʚʘ ʛʨʘʜʠʨʥʷ. ʆʭʦʣʦʜʞʫʚʘʣʴʥʘ 

ʚʦʜʘ ʧʦʜʘʻʪʴʩʷ ʟʚʝʨʭʫ ʚʦʜʦʨʦʟʧʦʜʽʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ 3, ʧʨʦʭʦʜʠʪʴ ʟʨʦʰʫʚʘʯ ʽ 

ʦʭʦʣʦʜʞʝʥʦʶ ʟʙʠʨʘʻʪʴʩʷ ʚ ʨʝʟʝʨʚʫʘʨʽ 7. ʅʝʦʙʭʽʜʥʠʡ ʧʦʪʽʢ ʧʦʚʽʪʨʷ ʟʘʙʝʟʧʝʯʫʻ 

ʚʝʥʪʠʣʷʪʦʨ 2. ɹʘʰʪʘ ʚ ʪʘʢʠʭ ʛʨʘʜʠʨʥʷʭ ʚʠʢʦʚʫʻʪʴʩʷ ʥʝʚʠʩʦʢʦʶ, ʘ ʥʘʜ 

ʚʦʜʦʨʦʟʧʦʜʽʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ ʪʘʢʦʞ ʚʣʘʰʪʦʚʫʻʪʴʩʷ ʚʦʜʦʫʣʦʚʣʶʚʘʯ. 

ɺʦʜʦʫʣʦʚʣʶʚʘʯ, ʟʚʠʯʘʡʥʦ, ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʜʚʦʭ ð ʪʨʴʦʭ ʨʷʜʽʚ ʜʦʱʦʢ, ʷʢʽ 

ʧʦʩʪʘʚʣʝʥʽ ʥʘ ʨʝʙʨʦ ʧʽʜ ʢʫʪʦʤ 60Á. ʆʛʦʨʦʞʫ ʛʨʘʜʠʨʝʥʴ ʨʦʙʣʷʪʴ ʽʟ ʜʝʨʝʚʘ, 

ʰʠʬʝʨʫ, ʟʘʣʽʟʦʙʝʪʦʥʫ. 

 

1- ʙʘʰʪʘ; 2 - ʣʦʧʘʪʽ ʚʝʥʪʠʣʷʪʦʨʘ; 3 - ʚʦʜʦʨʦʟʧʦʜʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ; 4 - 

ʟʨʦʰʫʚʘʯ; 5 - ʧʦʜʘʯʘ ʚʠʭʽʜʥʦʾ ʚʦʜʠ; 6 - ʚʽʜʚʝʜʝʥʥʷ ʦʭʦʣʦʜʞʝʥʦʾ ʚʦʜʠ; 7 - 

ʨʝʟʝʨʚʫʘʨ; 8 - ʨʝʜʫʢʪʦʨ; 9 - ʝʣʝʢʪʨʦʜʚʠʛʫʥ; 10 - ʚʽʢʥʘ ʜʣʷ ʧʽʜʩʤʦʢʪʫʚʘʥʥʷ 

ʧʦʚʽʪʨʷ; 11- ʚʝʨʪʠʢʘʣʴʥʠʡ ʚʘʣ 

ʈʠʩʫʥʦʢ 3.6 - ɹʘʰʪʦʚʘ ʚʝʥʪʠʣʷʪʦʨʥʘ ʛʨʘʜʠʨʥʷ. 
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ɺʝʥʪʠʣʷʪʦʨʥʽ ʛʨʘʜʠʨʥʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʣʠʙʦʢʝ ʽ ʩʪʽʡʢʝ ʦʭʦʣʦʜʞʝʥʥʷ, ʘʣʝ 

ʚʠʪʨʘʯʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʩʢʣʘʜʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʚʝʥʪʠʣʷʪʦʨ ʧʦʩʪʽʡʥʦ ʰʫʤʠʪʴ, ʤʦʞʝ ʟ`ʷʚʣʷʪʠʩʴ ʪʫʤʘʥ ʥʘʜ ʟʝʤʣʝʶ, ʷʢʠʡ 

ʥʝʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʚ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ. ɺ ʨʘʡʦʥʘʭ ʽʟ ʥʠʟʴʢʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʽ ʚʠʩʦʢʦʶ ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʚʦʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʨʝʥʪʘʙʝʣʴʥʠʤʠ. 3ʚʠʯʘʡʥʦ ʚʝʥʪʠʣʷʪʦʨʥʽ ʛʨʘʜʠʨʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʧʦʪʨʽʙʥʘ ʥʠʟʴʢʘ ʡ ʩʪʘʙʽʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʜʠ. 

ʈʘʜʽʘʪʦʨʥʽ ʛʨʘʜʠʨʥʽ ʽʥʢʦʣʠ ʱʝ ʥʘʟʠʚʘʶʪʴ ʩʫʭʠʤʠ ʛʨʘʜʠʨʥʷʤʠ. 

ɺ ʮʠʭ ʛʨʘʜʠʨʥʷʭ ʚʦʜʘ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʨʘʜʽʘʪʦʨʽʚ ʟ ʘʣʶʤʽʥʽʻʚʠʭ 

ʦʨʝʙʨʝʥʠʭ ʪʨʫʙ ʪʘ ʩʢʦʤʧʦʥʦʚʘʥʠʭ ʫ ʜʝʢʽʣʴʢʘ ʩʝʢʮʽʡ (ʨʠʩ. 3.7). ɼʽʘʤʝʪʨ 

ʪʨʫʙʦʢ, ʟʚʠʯʘʡʥʦ, ʧʨʠʡʤʘʻʪʴʩʷ 15 ʤʤ, ʘ ʨʝʙʨʘ ð ʪʦʚʱʠʥʦʶ 0,3 ʤʤ. ʇʦʚʽʪʨʷ 

ʧʨʦʜʫʚʘʻʪʴʩʷ, ʷʢ ʽ ʫ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʛʨʘʜʠʨʥʷʭ, ʚʽʜʩʤʦʢʪʫʶʯʠʤʠ 

ʚʝʥʪʠʣʷʪʦʨʘʤʠ. 

 

1- ʜʠʬʫʟʦʨ; 2 - ʧʦʜʘʯʘ ʚʦʜʠ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ; 3 - ʚʽʢʥʘ ʜʣʷ ʧʦʚʽʪʨʷ;                   

4 - ʥʘʧʨʷʤʦʢ ʚʭʦʜʫ ʧʦʚʽʪʨʷ; 5 - ʨʘʜʽʘʪʦʨʠ; 6 - ʚʽʜʚʝʜʝʥʥʷ ʦʭʦʣʦʜʞʝʥʦʾ ʚʦʜʠ;   

7 - ʢʦʨʧʫʩ; 8 - ʚʝʥʪʠʣʷʪʦʨ 

ʈʠʩʫʥʦʢ 3.7 - ʈʘʜʽʘʪʦʨʥʘ ʛʨʘʜʠʨʥʷ. 

 

 ʋ ʨʘʜʽʘʪʦʨʥʠʭ ʛʨʘʜʠʨʥʷʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʤʽʥʽʤʘʣʴʥʽ ʚʪʨʘʪʠ ʚʦʜʠ, ʘ 

ʷʢʽʩʪʴ ʚʦʜʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. ɺʦʜʥʦʯʘʩ ʚʠʪʨʘʯʘʻʪʴʩʷ ʙʽʣʴʰʝ ʧʦʚʽʪʨʷ, 
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ʙʽʣʴʰʽ ʛʘʙʘʨʠʪʠ ʛʨʘʜʠʨʥʽ, ʫ ʩʧʝʢʫ ʥʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʜʠ, ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ ʤʝʪʘʣʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚʝʣʠʢʘ ʚʘʨʪʽʩʪʴ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʛʨʘʜʠʨʥʽ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʥʝʤʦʞʣʠʚʘ ʧʦʜʘʯʘ 

ʜʦʜʘʪʢʦʚʦʾ ʚʦʜʠ ʘʙʦ ʚʘʨʪʽʩʪʴ ʾʾ ʜʫʞʝ ʚʠʩʦʢʘ. 

ɺʦʜʷʥʠʡ ʨʝʞʠʤ ʚ ʦʙʦʨʦʪʥʠʭ ʩʠʩʪʝʤʘʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʽʥʦʶ 

ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʦʜʠ ʪʘ ʚʧʣʠʚʦʤ ʾʾ ʥʘ ʩʧʦʨʫʜʠ. ʊʘʢ, ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʝʡ ʫ ʚʦʜʽ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʩʦʣʽ ʪʠʤʯʘʩʦʚʦʾ 

ʞʦʨʩʪʢʦʩʪʽ (ʚ ʦʩʥʦʚʥʦʤʫ ʉʘʉʆ3) ʚʠʧʘʜʘʶʪʴ ʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʭ ʽ ʟʥʠʞʫʶʪʴ 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ. ʅʝʦʙʭʽʜʥʘ ʧʨʦʜʫʚʢʘ ʩʠʩʪʝʤʠ, ʪʦʙʪʦ ʚʠʜʘʣʝʥʥʷ 

ʧʨʦʜʫʚʦʯʥʦʾ ʚʦʜʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʩʚʽʞʦʾ ʚʦʜʠ. ʉʪʘʙʽʣʽʟʘʮʽʷ 

ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʟʘ ʫʤʦʚʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʚʦʯʥʦʾ 

ʚʦʜʠ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ: 

 

                                       ὴ  ̅
˞̗ ˞̅

ὴ ὴ ȟ                          (3.5) 

ʜʝ ʉ - ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʝʡ ʪʚʝʨʜʦʩʪʽ ʚ ʜʦʜʘʪʢʦʚʽʡ ʚʦʜʽ, ʤʛ-ʝʢʚ/ʜʤ
3
; ʉʎ - 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʝʡ ʪʚʝʨʜʦʩʪʽ ʚ ʮʠʨʢʫʣʷʮʽʡʥʽʡ ʚʦʜʽ, 

ʤʛ-ʝʢʚ/ʜʤ
3
; ʨ1 - ʚʪʨʘʪʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʤ

3
/ʛʦʜ; ʨ2 - ʚʪʨʘʪʠ ʥʘ ʟʥʦʩ, ʤ

3
/ʛʦʜ; 

ʨ,; - ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʚʦʯʥʦʾ ʚʦʜʠ, ʤ
3
/ʛʦʜ; ʨ4 - ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʷʢʘ ʚʪʨʘʯʘʻʪʴʩʷ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ, ʤ
3
/ʛʦʜ. 

ʊʘʢʘ ʧʨʦʜʫʚʢʘ ʩʠʩʪʝʤʠ ʤʦʞʣʠʚʘ ʧʨʠ ʢʘʨʙʦʥʘʪʥʽʡ ʞʦʨʩʪʢʦʩʪʽ ʜʦʜʘʥʦʾ 

ʚʦʜʠ ʤʝʥʰʦʾ ʟʘ ʢʘʨʙʦʥʘʪʥʫ ʞʦʨʩʪʢʽʩʪʴ ʚʦʜʠ ʚ ʩʠʩʪʝʤʽ. ʇʨʠ ʥʝʚʠʢʦʥʘʥʥʽ ʮʠʭ 

ʫʤʦʚ ʩʣʽʜ ʧʝʨʝʜʙʘʯʘʪʠ ʟʤ'ʷʢʰʝʥʥʷ, ʧʽʜʢʠʩʣʝʥʥʷ, ʬʦʩʬʘʪʫʚʘʥʥʷ. ɼʦʜʘʪʢʦʚʘ 

ʚʦʜʘ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʠʥʥʘ ʦʯʠʱʘʪʠʩʷ ʚʽʜ ʟʘʚʠʩʽ ʪʘ ʯʘʩʪʦʢ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʽʜʢʣʘʜʘʪʠʩʴ ʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʭ ʪʘ 

ʧʦʛʽʨʰʫʚʘʪʠ ʾʭ ʩʪʘʥ. 

ʊʝʧʣʘ ʚʦʜʘ ʦʙʦʨʦʪʥʠʭ ʩʠʩʪʝʤ ʝ ʩʧʨʠʷʪʣʠʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʛʨʠʙʢʽʚ (ʮʚʽʣʽ), ʟʘʣʽʟʦʙʘʢʪʝʨʽʡ, ʩʽʨʢʦʙʘʢʪʝʨʽʡ, ʚʦʜʦʨʦʩʪʝʡ ʪʘ ʽʥ. ʋʩʽ 

ʚʦʥʠ ʤʦʞʫʪʴ ʚʽʜʢʣʘʜʘʪʠʩʷ ʥʘ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʭ, ʚʦʜʦʚʦʜʘʭ, ʟʨʦʰʫʚʘʯʘʭ. ɼʣʷ 

ʙʦʨʦʪʴʙʠ ʟ ʮʠʤʠ ʷʚʠʱʘʤʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʘʟ ʫ ʜʚʘ-ʪʨʠ ʤʽʩʷʮʽ ʦʙʨʦʙʢʘ 
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ʭʣʦʨʦʤ ʽʟ ʜʦʟʦʶ 1,5-7,5 ʤʛ/ʜʤ
3
 ʪʘ ʤʽʜʥʠʤ ʢʫʧʦʨʦʩʦʤ ʜʦʟʦʶ 4-6 ʤʛ/ʜʤ

3
. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʚʦʜʦʩʭʦʚʠʱ
-
ʦʭʦʣʦʜʞʫʚʘʯʽʚ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʘʙʦʨʫ ʚʦʜʠ, ʷʢʘ 

"
ʮʚʽʪʝ", ʩʣʽʜ ʟʘʙʠʨʘʪʠ ʚʦʜʫ ʟ ʛʣʠʙʠʥʠ 2-3 ʤ, ʘ ʧʨʠ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ ʟʤʽʥʠ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʝʨʝʜʙʘʯʘʪʠ ʧʨʦʜʫʚʢʫ. 

 

3.3 ɺʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ 

ʇʽʜʧʨʠʻʤʩʪʚʘ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʙʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ 

(ʟʘʣʽʟʥʠʭ ʪʘ ʤʘʨʛʘʥʮʝʚʠʭ ʨʫʜ, ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ, ʚʘʧʥʷʢʽʚ, ʜʦʣʦʤʽʪʽʚ, 

ʢʚʘʨʮʠʪʽʚ ʪʘ ʽʥ.) ʽ ʧʘʣʠʚʘ ʜʣʷ ʚʠʧʣʘʚʢʠ ʯʘʚʫʥʫ ʽ ʩʪʘʣʽ ʟ ʧʝʨʝʨʦʙʢʦʶ ʦʩʪʘʥʥʽʭ ʫ 

ʧʨʦʢʘʪʥʽ ʧʨʦʬʽʣʽ ʪʘ ʚʠʨʦʙʠ. ɼʦ ʮʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘʣʝʞʘʪʴ ʨʫʜʥʠʢʠ ʯʠ 

ʢʘʨ'ʻʨʠ, ʟʙʘʛʘʯʫʚʘʣʴʥʽ ʪʘ ʘʛʣʦʤʝʨʘʮʽʡʥʽ ʬʘʙʨʠʢʠ, ʢʦʢʩʦʭʽʤʽʯʥʽ ʪʘ 

ʤʝʪʘʣʫʨʛʽʡʥʽ ʟʘʚʦʜʠ. ʋʩʽ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʢʠʜʘʥʽ ʧʦ ʟʥʘʯʥʽʡ ʪʝʨʠʪʦʨʽʾ ʽ, 

ʷʢ ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʩʘʤʦʩʪʽʡʥʽ ʩʠʩʪʝʤʠ ʚʠʨʦʙʥʠʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʈʫʜʫ ʪʘ 

ʥʝʨʫʜʥʽ ʢʦʧʘʣʠʥʠ ʜʦʙʫʚʘʶʪʴ ʫ ʰʘʭʪʘʭ ʘʙʦ ʢʘʨ'ʻʨʘʭ ʧʽʜʟʝʤʥʠʤ ʘʙʦ ʚʽʜʢʨʠʪʠʤ 

ʩʧʦʩʦʙʘʤʠ. ʂʘʨ'ʻʨʥʘ ʨʦʟʨʦʙʢʘ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʧʨʦʚʦʜʠʪʴʩʷ ʤʝʭʘʥʽʯʥʠʤ ʘʙʦ 

ʛʽʜʨʦʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʘʤʠ. ʇʽʜʟʝʤʥʘ ʨʦʟʨʦʙʢʘ ʚ ʰʘʭʪʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʫʨʦ-

ʚʠʙʫʭʦʚʠʤ ʩʧʦʩʦʙʦʤ ʽ ʧʝʨʝʜʙʘʯʘʻ ʙʫʨʽʥʥʷ, ʚʠʙʫʭ, ʢʨʽʧʣʝʥʥʷ ʟʚʦʜʽʚ, 

ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ ʽ ʚʠʚʝʟʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʛʽʨʩʴʢʦʾ ʤʘʩʠ. ɼʦʙʫʪʘ ʨʫʜʥʘ ʤʘʩʘ 

ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʟʙʘʛʘʯʫʚʘʣʴʥʽ ʘʙʦ ʜʨʦʙʠʣʴʥʦ-ʩʦʨʪʫʚʘʣʴʥʽ ʬʘʙʨʠʢʠ. 

ʈʦʟʩʠʧʥʽ ʪʘ ʧʠʣʫʚʘʪʽ ʨʫʜʠ ʧʽʩʣʷ ʟʙʘʛʘʯʫʚʘʥʥʷ ʘʛʣʦʤʝʨʫʶʪʴʩʷ (ʩʧʝʢʘʶʪʴʩʷ) ʥʘ 

ʘʛʣʦʤʝʨʘʮʽʡʥʠʭ ʬʘʙʨʠʢʘʭ. 

ʅʘ ʨʫʜʥʠʢʘʭ ʚʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʤʦʢʨʝ ʙʫʨʽʥʥʷ ʟʘʙʦʾʚ ʙʫʨʦʚʠʤʠ 

ʩʪʘʥʢʘʤʠ ʽ ʧʝʨʬʦʨʘʪʦʨʘʤʠ, ʟʥʝʧʠʣʝʥʥʷ ʟʘʙʦʾʚ ʽ ʙʫʥʢʝʨʽʚ ʚʘʥʪʘʞʥʠʭ 

ʤʘʡʜʘʥʯʠʢʽʚ, ʧʦʣʠʚʘʥʥʷ ʚʽʜʚʘʣʽʚ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʭʥʽʯʥʘ ʚʦʜʘ ʟʘ 

ʧʨʷʤʦʪʦʯʥʦʶ ʩʭʝʤʦʶ. ɼʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʨʽʟʥʠʭ ʧʨʠʣʘʜʽʚ, ʦʙʣʘʜʥʘʥʥʷ, 

ʢʦʤʧʨʝʩʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʤ'ʷʢʰʝʥʘ ʚʦʜʘ ʟ ʦʙʦʨʦʪʥʠʭ ʩʠʩʪʝʤ. ʇʨʠ 

ʚʽʜʢʨʠʪʽʡ ʨʦʟʨʦʙʮʽ ʚʦʜʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʯʽ ʧʦʪʨʝʙʠ ʘʚʪʦʙʘʟ ʪʘ 

ʨʝʤʦʥʪʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʤʘʡʩʪʝʨʝʥʴ, ʟʨʦʰʝʥʥʷ ʛʽʨʩʴʢʦʾ ʤʘʩʠ ʚ ʢʘʨ'ʻʨʘʭ ʪʘ 

ʚʽʜʚʘʣʘʭ, ʤʠʪʪʷ ʘʚʪʦʤʘʰʠʥ. ʉʠʩʪʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʦʙʦʨʦʪʥʘ ʪʘ 

ʧʨʷʤʦʪʦʯʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤ ʧʠʪʥʦʾ ʚʦʜʠ, ʦʙʦʨʦʪʥʦʾ ʟʘʙʨʫʜʥʝʥʦʾ, 
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ʦʙʦʨʦʪʥʦʾ ʪʝʭʥʽʯʥʦʾ. ɿʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʚʦʜʠ ʥʘ 1 ʪ ʨʫʜʠ ʩʪʘʥʦʚʣʷʪʴ 0,07-1,7 ʤ
3
, 

ʧʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʚʘʪʠ ʩʚʽʞʦʾ ʚʦʜʠ ʪʽʣʴʢʠ 15-30 %. ʇʨʠ 

ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʜʦʙʫʚʘʥʥʽ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʚʠʪʨʘʪʠ ʚʦʜʠ ʟʙʽʣʴʰʫʶʪʴʩʷ ʜʦ       

8-24 ʤ
3
 ʥʘ 1 ʪ ʨʫʜʠ. 

ʅʘ ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʬʘʙʨʠʢʘʭ ʚʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʘʭ, 

ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʧʦʜʨʽʙʥʝʥʥʷʤ, ʛʨʦʭʦʯʝʥʥʷʤ, ʟʤʽʣʴʯʝʥʥʷʤ, ʧʨʦʤʠʚʢʦʶ, 

ʟʙʘʛʘʯʝʥʥʷʤ, ʟʥʝʚʦʜʥʝʥʥʷʤ ʨʫʜ, ʦʭʦʣʦʜʞʝʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʨʦʟʯʠʥʽʚ ʬʣʦʪʘʮʽʡʥʠʭ ʨʝʘʛʝʥʪʽʚ. 3ʘʣʝʞʥʦ ʚʽʜ ʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʽʚ ʟʙʘʛʘʯʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʜ 5 ʜʦ 9 ʤ
3
 ʚʦʜʠ ʥʘ 1 ʪ ʨʫʜʠ. ɺʦʜʘ ʥʝ ʧʦʚʠʥʥʘ ʤʘʪʠ 

ʢʘʣʘʤʫʪʥʽʩʪʴ ʙʽʣʴʰʝ 30-50 ʤʛ/ʜʤ
3
. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʦʪʠʨʠ ʩʠʩʪʝʤʠ: 

ʦʙʦʨʦʪʥʘ ʟʘʙʨʫʜʥʝʥʘ ʚʦʜʘ ʟ ʚʽʜʩʪʦʶʚʘʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʦʾ ʚʦʜʠ ʚ ʩʪʘʚʢʘʭ-

ʧʨʦʷʩʥʶʚʘʯʘʭ (ʰʣʘʤʦʥʘʢʦʧʠʯʫʚʘʯʘʭ), ʦʙʦʨʦʪʥʘ ʦʭʦʣʦʜʞʫʚʘʯʘ ʟ ʛʨʘʜʠʨʥʷʤʠ, 

ʪʝʭʥʽʯʥʦʾ ʩʚʽʞʦʾ, ʧʠʪʥʦʾ ʚʦʜʠ. ʇʨʠʙʣʠʟʥʦ 85% ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 

ʧʦʛʣʠʥʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ʅʘʧʽʨ ʫ ʤʝʨʝʞʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦ 40 

ʤ, ʘ ʜʣʷ ʧʦʜʘʯʽ ʚʦʜʠ ʛʽʜʨʦʤʦʥʽʪʦʨʘʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʦʩʠ ʟ ʥʘʧʦʨʦʤ ʜʦ 

150 ʤ. ʋ ʩʠʩʪʝʤʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʘ ʧʦʜʘʯʘ ʚʦʜʠ ʧʨʦʪʷʛʦʤ 15-30 ʭʚ 

ʜʣʷ ʩʠʩʪʝʤʠ ʧʨʠ ʟʫʧʠʥʮʽ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ. 

ʅʘ ʘʛʣʦʤʝʨʘʮʽʡʥʠʭ ʬʘʙʨʠʢʘʭ ʚʦʜʘ ʟʚʦʣʦʞʫʻ ʰʠʭʪʫ (ʨʫʜʘ, ʚʘʧʥʷʢ, ʢʦʢʩ, 

ʧʦʚʝʨʥʝʥʥʷ ʜʨʽʙʥʦʛʦ ʘʛʣʦʤʝʨʘʪʫ), ʟʜʽʡʩʥʶʻ ʦʭʦʣʦʜʞʝʥʥʷ ʛʦʨʥʽʚ, 

ʧʽʜʰʠʧʥʠʢʽʚ ʤʝʭʘʥʽʟʤʽʚ, ʟʥʝʧʠʣʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʤʠʪʪʷ ʧʽʜʣʦʛʠ. ʅʘ 1 ʪ 

ʘʛʣʦʤʝʨʘʪʫ ʟʘʣʽʟʥʠʭ ʨʫʜ ʚʠʪʨʘʯʘʻʪʴʩʷ 1 ʤ
3
 ʚʦʜʠ, ʤʘʨʛʘʥʮʝʚʠʭ ð 3,5 ʤ

3
, ʧʨʠ 

ʜʦʜʘʚʘʥʥʽ ʩʚʽʞʦʾ ʚʦʜʠ ʚʽʜʧʦʚʽʜʥʦ 50 ʽ 30% . ʅʝʦʙʭʽʜʥʠʡ ʥʘʧʽʨ ʫ ʚʦʜʦʧʨʦʚʦʜʽ 

ʬʘʙʨʠʢʠ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 25-30 ʤ. ʉʠʩʪʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ð ʦʙʦʨʦʪʥʘ, ʚ ʷʢʽʡ 

ʚʦʜʘ ʧʝʨʝʜ ʧʦʚʝʨʥʝʥʥʷʤ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʚʽʜʩʪʦʶʻʪʴʩʷ ʫ ʚʽʜʩʪʽʡʥʠʢʘʭ. ʉʚʽʞʘ 

ʚʦʜʘ ʩʧʦʯʘʪʢʫ ʦʭʦʣʦʜʞʫʻ ʧʽʜʰʠʧʥʠʢʠ. 

ʂʦʢʩʦʭʽʤʽʯʥʽ ʟʘʚʦʜʠ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ, ʟʚʠʯʘʡʥʦ, ʤʘʶʪʴ 

ʚʫʛʣʝʟʙʘʛʘʯʫʚʘʣʴʥʫ ʬʘʙʨʠʢʫ, ʢʦʢʩʦʚʠʡ ʮʝʭ, ʭʽʤʽʯʥʽ ʮʝʭʠ ʪʘ ʚʽʜʜʽʣʝʥʥʷ. 

ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʢʦʢʩʦʭʽʤʽʯʥʦʛʦ ʟʘʚʦʜʫ ʧʦʜʘʥʘ ʥʘ ʨʠʩ. 3.8. ʅʘ 

ʩʭʝʤʽ ʧʦʜʘʯʘ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʧʦʢʘʟʘʥʘ ʩʫʮʽʣʴʥʦʶ ʣʽʥʽʻʶ, ʦʭʦʣʦʜʞʝʥʦʾ 

ʥʝʟʘʙʨʫʜʥʝʥʦʾ ð ʧʫʥʢʪʠʨʥʦʶ, ʧʦʜʚʽʡʥʘ ð ʥʘʧʽʨʥʘ, ʥʘʛʨʽʪʘ ʚʦʜʘ; ʟ 
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ʢʚʘʜʨʘʪʥʠʤʠ ʢʨʘʧʢʘʤʠ ð ʥʘʛʨʽʪʘ, ʙʝʟʥʘʧʽʨʥʘ; ʰʪʨʠʭʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ ð ʩʢʠʜ 

ʫ ʬʝʥʦʣʴʥʫ ʢʘʥʘʣʽʟʘʮʽʶ. ʅʘ ʚʫʛʣʝʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʬʘʙʨʠʢʘʭ (20) ʚʦʜʘ 

ʚʠʢʦʨʠʩʪʦʚʫʪ̒ʴʩʷ ʥʘ ʤʠʪʪʷ ʚʫʛʽʣʣʷ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʯʠʥʽʚ ʬʣʦʪʘʮʽʡʥʠʭ 

ʨʝʘʛʝʥʪʽʚ ʽ ʧʫʣʴʧʠ, ʜʣʷ ʛʽʜʨʦʪʨʘʥʩʧʦʨʪʫ ʰʣʘʤʫ, ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ.  

 

1 - ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ; 2 - ʛʨʘʜʠʨʥʷ; 3 - ʭʦʣʦʜʠʣʴʥʠʢʠ ʛʘʟʫ; 4 - ʚʽʜʜʽʣʝʥʥʷ 

ʚʣʦʚʣʶʚʘʥʥʷ ʩʽʨʢʦʚʦʜʥʶ; 5 - ʚʽʜʜʽʣʝʥʥʷ ʨʝʢʪʠʬʽʢʘʮʽʾ ʙʝʥʟʦʣʫ;                                 

6 - ʙʝʥʟʦʣʴʥʠʡ ʮʝʭ; 7 - ʩʫʣʴʬʘʪʥʠʡ ʮʝʭ; 8 - ʟʙ̔ʨʥʠʢ ʽ ʥʘʩʦʩʥʘ ʢʦʥʜʝʥʩʘʪʫ;       

9 - ʩʤʦʣʦʧʝʨʝʛʦʥʥʠʡ ʮʝʭ; 10 - ʧʝʢʦʢʦʢʩʦʚʘ ʫʩʪʘʥʦʚʢʘ; 11- ʤʘʰʠʥʥʝ 

ʚʽʜʜʽʣʝʥʥʷ; 12 - ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʧʦʣʠʚʢʠ ʪʝʨʠʪʦʨʽʾ; 13 - ʮʝʭ ʚʫʛʣʝʧʽʜʛʦʪʦʚʢʠ;  

14 - ʢʦʢʩʦʚʠʡ ʮʝʭ; 15 - ʙʽʦʭʽʤʽʯʥʘ ʟʥʝʬʝʥʦʣʴʥʘ ʫʩʪʘʥʦʚʢʘ; 16 - ʢʽʥʮʝʚʽ ʛʘʟʦʚʽ 

ʭʦʣʦʜʠʣʴʥʠʢʠ; 17 - ʧʝʢʦʢʩʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ; 18- ʧʝʨʚʠʥʥʠʡ ʭʦʣʦʜʠʣʴʥʠʢ 

ʧʝʢʦʢʦʢʩʦʚʦʾ ʫʩʪʘʥʦʚʢʠ; 19 - ʟʨʦʰʫʚʘʣʴʥʽ ʭʦʣʦʜʠʣʴʥʠʢʠ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ;                             

20 - ʚʫʛʣʝʟʙʘʛʘʯʫʚʘʣʴʥʘ ʬʘʙʨʠʢʘ 

ʈʠʩʫʥʦʢ 3.8 - ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʢʦʢʩʦʭʽʤʽʯʥʦʛʦ ʟʘʚʦʜʫ. 

 

ʉʠʩʪʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʦʙʦʨʦʪʥʘ ʟ ʧʨʦʷʩʥʝʥʥʷʤ ʚʦʜʠ ʫ ʚʽʜʩʪʽʡʥʠʢʘʭ ʽ 

ʚʦʥʘ ʥʘ ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʘ. ʇʽʜʞʠʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʥʘʧʽʨʥʦʾ ʣʽʥʽʾ 

ʥʘʛʨʽʪʦʾ ʚʦʜʠ. ʅʘ 1 ʪ ʟʙʘʛʘʯʝʥʦʛʦ ʚʫʛʽʣʣʷ ʚʠʪʨʘʯʘʻʪʴʩʷ 4,5-5 ʤ
3
 ʚʦʜʠ, ʟʦʢʨʝʤʘ 

3,5-4 % ʩʚʽʞʦʾ. ʅʘʧʽʨ ʫ ʤʝʨʝʞʽ ʜʦʨʽʚʥʶʻ 35-40 ʤ. ʋ ʢʦʢʩʦʚʦʤʫ ʮʝʭʫ (14) ʚʦʜʘ 

ʛʘʩʠʪʴ ʨʦʟʧʘʣʝʥʠʡ ʢʦʢʩ. 
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ʇʦʪʨʽʙʥʦ 1 ʤ
3
 ʚʦʜʠ ʥʘ 1 ʪ ʢʦʢʩʫ, ʧʨʠ ʮʴʦʤʫ ʧʦʣʦʚʠʥʘ ʚʠʧʘʨʦʚʫʻʪʴʩʷ, ʘ 

ʜʨʫʛʘ ʧʦʣʦʚʠʥʘ ʧʽʩʣʷ ʚʽʜʩʪʦʶʚʘʥʥʷ ʧʦʚʝʨʪʘʻʪʴʩʷ. ʋ ʭʽʤʽʯʥʠʭ ʮʝʭʘʭ ʪʘ 

ʚʽʜʜʽʣʝʥʥʷʭ ʚʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʠʥʘ ʚʦʜʠ 

ʥʝ ʚʭʦʜʠʪʴ ʫ ʢʦʥʪʘʢʪ ʽʟ ʧʨʦʜʫʢʪʦʤ ʽ ʥʝ ʟʘʙʨʫʜʥʶʻʪʴʩʷ (3, 4, 5, 6, 7), ʘ ʯʘʩʪʠʥʘ 

ð ʚʭʦʜʠʪʴ ʫ ʢʦʥʪʘʢʪ ʽ ʟʘʙʨʫʜʥʶʻʪʴʩʷ (16, 17, 18), ʪʦʤʫ ʤʘʻ ʩʘʤʦʩʪʽʡʥʽ 

ʛʨʘʜʠʨʥʽ ʽ ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ, ʟʘʙʨʫʜʥʝʥʽ ʩʪʽʯʥʽ ʚʦʜʠ ʩʢʠʜʘʶʪʴʩʷ ʚ ʢʘʥʘʣʽʟʘʮʽʡʥʫ 

ʤʝʨʝʞʫ ʬʝʥʦʣʴʥʠʭ ʩʪʦʢʽʚ ʽ ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʦʯʠʩʪʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʮʠʢʣʽ ʛʘʩʽʥʥʷ ʢʦʢʩʫ. ɺ ʮʽʣʦʤʫ ʥʘ 1 ʪ ʢʦʢʩʫ ʚʠʪʨʘʯʘʻʪʴʩʷ ʜʦ 23 ʤ
3
 ʚʦʜʠ, ʽʟ ʥʠʭ 

6-7% ʩʚʽʞʦʾ. ʆʭʦʣʦʜʞʝʥʘ ʚʦʜʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʥʝ ʚʠʱʝ 25-28 Áʉ, 

ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ ð 20-40 ʤʛ/ʜʤ
3
, ʢʘʨʙʦʥʘʪʥʫ ʪʚʝʨʜʽʩʪʴ - ʥʝ ʙʽʣʴʰʝ             

2,5 ʤʛ-ʝʢʚ/ʜʤ
3
. 

ʄʝʪʘʣʫʨʛʽʡʥʽ ʟʘʚʦʜʠ ʟ ʚʠʧʣʘʚʢʠ ʯʘʚʫʥʘ, ʩʪʘʣʽ, ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʢʘʪʫ ʪʘ 

ʤʝʪʠʟʽʚ (ʩʪʘʣʝʚʠʡ ʜʨʽʪ, ʩʪʨʽʯʢʘ, ʧʨʦʬʽʣʽ ʪʘ ʽʥ.) ʟʘʡʤʘʶʪʴ ʧʣʦʱʽ ʜʝʩʷʪʢʠ 

ʢʚʘʜʨʘʪʥʠʭ ʢʽʣʦʤʝʪʨʽʚ. ʏʘʚʫʥ ʚʠʧʣʘʚʣʷʶʪʴ ʟ ʨʫʜʠ, ʘʛʣʦʤʝʨʘʪʫ, ʦʢʘʪʠʰʽʚ, 

ʬʣʶʩʫ ʚ ʙʝʟʧʝʨʝʨʚʥʦ ʜʽʶʯʠʭ ʜʦʤʝʥʥʠʭ ʧʝʯʘʭ ʽʟ ʥʘʛʨʽʚʦʤ ʢʦʢʩʦʤ ʘʙʦ 

ʧʨʠʨʦʜʥʽʤ ʛʘʟʦʤ.  

ʆʪʨʠʤʘʥʠʡ ʯʘʚʫʥ ʫ ʢʦʚʰʘʭ ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ ʚʠʧʣʘʚʢʫ ʩʪʘʣʽ ʘʙʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʯʫʰʢʠ. ʆʪʨʠʤʘʥʠʡ ʧʨʠ ʚʠʧʣʘʚʮʽ ʰʣʘʢ ʛʨʘʥʫʣʶʶʪʴ, ʘ ʧʦʪʽʤ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. ʉʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʥʘ ʟʘʚʦʜʽ ʟ ʧʦʚʥʠʤ ʤʝʪʘʣʫʨʛʽʡʥʠʤ 

ʮʠʢʣʦʤ ʜʦʭʦʜʷʪʴ ʜʦ 240 ʤ
3
 ʥʘ 1 ʪ ʯʘʚʫʥʫ, 194 ʥʘ 1 ʪ ʩʪʘʣʽ, 233 ʥʘ 1 ʪ ʧʨʦʢʘʪʫ. 

ʉʠʩʪʝʤʘ ʚʠʨʦʙʥʠʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʨʠʩ. 3.9) ʤʘʻ ʜʝʢʽʣʴʢʘ ʦʙʦʨʦʪʥʠʭ 

ʮʠʢʣʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʮʝʭʫ ʯʠ ʧʨʠʣʘʜʫ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ 

ʷʢʽʩʪʶ ʚʦʜʠ ʪʘ ʧʦʪʨʽʙʥʠʤ ʥʘʧʦʨʦʤ ʫ ʤʝʨʝʞʽ. ʂʽʣʴʢʽʩʪʴ ʩʚʽʞʦʾ ʚʦʜʠ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 5 ʜʦ 8%. 

ʆʩʥʦʚʥʽ ʮʝʭʠ ʧʦʚʠʥʥʽ ʦʪʨʠʤʫʚʘʪʠ ʚʦʜʫ ʙʝʟʧʝʨʝʨʚʥʦ, ʪʦʙʪʦ ʦʙʦʚô̫ ʟʢʦʚʝ 

ʜʫʙʣʶʚʘʥʥʷ ʣʽʥʽʡ ʤʝʨʝʞʽ ʟ ʧʦʜʘʯʝʶ ʧʦ ʢʦʞʥʽʡ ʧʦʚʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʚʠʪʨʘʪ 

ʚʦʜʠ. ɼʦ 75 % ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʜʦʤʝʥʥʠʭ, ʩʪʘʣʝʧʣʘʚʠʣʴʥʠʭ, ʥʘʛʨʽʚʘʣʴʥʠʭ ʧʝʯʝʡ, ʢʦʥʜʝʥʩʘʮʽʶ ʧʘʨʫ 

ʪʦʱʦ. ʎʷ ʚʦʜʘ ʪʽʣʴʢʠ ʥʘʛʨʽʚʘʻʪʴʩʷ. ɺʦʜʘ ʜʣʷ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʽ 
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ʧʨʦʜʫʢʮʽʾ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʥʘʛʨʽʚʘʻʪʴʩʷ ʪʘ 

ʟʘʙʨʫʜʥʶʻʪʴʩʷ, ʢʽʣʴʢʽʩʪʴ ʾʾ ʜʦʭʦʜʠʪʴ ʜʦ 22%. 

 

ɸ - ʜʦʤʝʥʥʠʡ ʮʝʭ;  ɹ - ʛʘʟʦʦʯʠʱʝʥʥʷ; ɺ - ʩʪʘʣʝʧʣʘʚʠʣʴʥʠʡ ʮʝʭ; ɻ - ʧʨʦʢʘʪʥʠʡ 

ʮʝʭ; ɼ - ʨʦʟʣʠʚʘʣʴʥʽ ʤʘʰʠʥʠ; ɽ - ʢʦʢʩʦʭʽʤʽʯʥʠʡ ʮʝʭ; ɾ - ʊɽʎ ʪʘ 

ʧʘʨʦʧʦʚʽʪʨʦʜʫʚʥʘ ʩʪʘʥʮʽʷ; ʄ - ʮʝʭ ʚʦʛʥʝʪʨʠʚʽʚ; ʀ - ʭʽʤʚʦʜʦʦʯʠʱʝʥʥʷ;           

ʂ - ʽʥʰʽ ʮʝʭʠ: 1- ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ; 2 - ʚʽʜʩʪʽʡʥʠʢ; 3 - ʙʨʠʟʢʘʣʴʥʽ ʙʘʩʝʡʥʠ;          

4 - ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ ʧʝʨʰʦʛʦ ʧʽʜʥʷʪʪʷ 

ʈʠʩʫʥʦʢ 3.9 - ʉʭʝʤʘ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥ̫  ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʟʘʚʦʜʫ. 

            

ʋ ʜʦʤʝʥʥʦʤʫ ʮʝʭʫ ʚʦʜʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʟʚʦʣʦʞʝʥʥʷ ʰʠʭʪʠ, 

ʦʭʦʣʦʜʞʝʥʥʷ ʜʦʤʝʥʥʠʭ ʧʝʯʝʡ ʪʘ ʘʨʤʘʪʫʨʠ ʧʦʚʽʪʨʦʥʘʛʨʽʚʘʯʽʚ, ʛʨʘʥʫʣʷʮʽʶ 

ʰʣʘʢʫ, ʦʭʦʣʦʜʞʝʥʥʷ ʯʘʚʫʥʫ ʥʘ ʨʦʟʣʠʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʪʘ ʧʽʜʙʫʥʢʝʨʥʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ. ʐʠʭʪʫ ʟʚʦʣʦʞʫʶʪʴ ʚʦʜʦʶ ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʯʦʢ. ʅʘʧʽʨ 

ʚʦʜʠ ʚ ʤʝʨʝʞʽ ʫ ʜʦʤʝʥʥʠʭ ʧʝʯʘʭ ʜʦʨʽʚʥʶʻ 45-70 ʤ. ʉʠʩʪʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʦʙʦʨʦʪʥʘ, ʟʘ ʷʢʦʾ ʚʦʜʘ ʚʽʜ ʭʦʣʦʜʠʣʴʥʠʢʽʚ ʧʝʯʝʡ ʪʘ ʘʨʤʘʪʫʨʠ ʚʦʜʦʥʘʛʨʽʚʘʯʽʚ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʜʦ 800 Áʉ) ʧʦʪʨʘʧʣʷʻ ʚ ʧʨʠʡʤʘʣʴʥʠʡ ʨʝʟʝʨʚʫʘʨ ʽ ʧʦʪʽʤ ʥʘ 

ʦʭʦʣʦʜʞʝʥʥʷ. ʉʚʽʞʦʾ ʚʦʜʠ ʚʠʪʨʘʯʘʻʪʴʩʷ 3-4%. ʇʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ʯʘʚʫʥʫ ʚ 

ʨʦʟʣʠʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʜʦ 20% ʚʦʜʠ ʚʠʧʘʨʦʚʫʻʪʴʩʷ, ʚʦʜʘ ʥʘʩʠʯʫʻʪʴʩʷ 

ʰʤʘʪʢʘʤʠ ʣʘʤʘʥʦʛʦ ʯʘʚʫʥʫ ʪʘ ʚʘʧʥʘ. ʊʦʤʫ ʧʝʨʝʜ ʦʭʦʣʦʜʞʝʥʥʷʤ ʚʦʜʘ 
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ʚʽʜʩʪʦʶʻʪʴʩʷ ʩʧʦʯʘʪʢʫ ʫ ʚʽʜʩʪʽʡʥʠʢʫ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ, 

ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʨʦʟʣʠʚʘʣʴʥʽ ʤʘʰʠʥʠ, ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 100-

150 ʤʛ/ʜʤ
3
.  

ʋ ʮʝʭʫ ʦʯʠʱʝʥʥʷ ʜʦʤʝʥʥʦʛʦ ʛʘʟʫ ʚʦʜʘ ʧʦʛʣʠʥʘʻ ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ ʟ 

ʛʘʟʫ, ʦʭʦʣʦʜʞʫʻ ʛʘʟ, ʪʨʘʥʩʧʦʨʪʫʻ ʧʦʛʣʠʥʫʪʽ ʜʦʤʽʰʢʠ, ʨʦʟʯʠʥʷʻ ʛʘʟ ʪʘ ʜʝʷʢʽ 

ʤʽʥʝʨʘʣʠ. ɺ ʦʙʦʨʦʪʥʽʡ ʩʠʩʪʝʤʽ ʚʦʜʘ ʧʦʪʨʘʧʣʷʻ ʩʧʦʯʘʪʢʫ ʚ ʨʘʜʽʘʣʴʥʽ 

ʚʽʜʩʪʽʡʥʠʢʠ, ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʥʘʩʦʩʦʤ ʥʘ ʦʭʦʣʦʜʞʫʚʘʯ, ʘ ʧʦʪʽʤ ʟʥʦʚʫ ʥʘʩʦʩʦʤ 

ʢʘʯʘʻʪʴʩʷ ʚ ʮʝʭʠ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʚʠʪʨʘʯʘʻʪʴʩʷ 24 ʤ
3
 ʚʦʜʠ ʥʘ 1 ʪ ʯʘʚʫʥʫ.  

ʋ ʩʪʘʣʝʧʣʘʚʠʣʴʥʠʭ ʮʝʭʘʭ ʚʠʧʣʘʚʢʘ ʩʪʘʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʤʘʨʪʝʥʽʚʩʴʢʠʭ 

ʧʝʯʘʭ, ʢʦʥʚʝʨʪʝʨʘʭ, ʝʣʝʢʪʨʦʧʣʘʚʠʣʴʥʠʭ ʧʝʯʘʭ ʧʨʠ ʮʴʦʤʫ ʚʦʜʘ ʚʠʪʨʘʯʘʻʪʴʩʷ 

ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʯʦʢ, ʧʦʣʠʚʢʫ ʨʦʙʦʯʦʾ ʧʣʦʱʽ ʧʝʨʝʜ ʧʽʯʢʘʤʠ, ʟʘʤʦʯʢʫ ʪʘ 

ʦʭʦʣʦʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʘʣʠʚʢʫ ʰʣʘʢʫ ʪʘ ʽʥ. ʉʠʩʪʝʤʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʟʚʠʯʘʡʥʦ, ʦʙʦʨʦʪʥʘ ʟ ʪʽʣʴʢʠ ʦʭʦʣʦʜʞʝʥʥʷʤ ʚʦʜʠ. 

ɺʠʪʨʘʯʘʻʪʴʩʷ ʜʦ 6% ʩʚʽʞʦʾ ʚʦʜʠ. 

ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʚʦʜʠ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦʤʝʥʥʠʭ, 

ʤʘʨʪʝʥʽʚʩʴʢʠʭ, ʩʪʘʣʝʧʣʘʚʠʣʴʥʠʭ ʧʝʯʝʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ 

ʚʠʧʘʨʦʚʫʚʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ (ʨʠʩ. 3.10).  

ʋ ʥʘʚʝʜʝʥʠʭ ʩʭʝʤʘʭ ʦʪʨʠʤʘʥʝ ʪʝʧʣʦ ʚʽʜ ʥʘʛʨʽʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʚʽʜʚʦʜʠʪʴʩʷ ʚʦʜʦʶ, ʷʢʘ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ ʧʘʨʦʚʦʜʷʥʦʾ ʝʤʫʣʴʩʽʾ. ʇʨʠ ʮʴʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʭʦʚʘʥʘ ʪʝʧʣʦʪʘ ʧʘʨʦʫʪʚʦʨʝʥʥʷ. ʇʦʪʽʤ ʧʘʨ 

ʢʦʥʜʝʥʩʫʻʪʴʩʷ ʽ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʧʽʯ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʯʘʩʪʠʥʘ ʧʘʨʫ ʚʽʜʚʦʜʠʪʴʩʷ 

ʥʘ ʛʦʩʧʦʜʘʨʩʴʢʽ ʧʦʪʨʝʙʠ. 

ɺʦʜʘ ʚ ʩʠʩʪʝʤʽ ʚʠʧʘʨʦʚʫʚʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʟʚʠʯʘʡʥʦ, ʥʝ ʧʦʚʠʥʥʘ 

ʤʘʪʠ ʩʦʣʝʡ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʥʝ ʤʘʪʠ ʢʦʨʦʟʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʦʨʽʚʥʷʥʦ ʟ 

ʚʦʜʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʫ ʚʠʧʘʨʦʚʫʚʘʣʴʥʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʚ 60 ʨʘʟʽʚ ʤʝʥʰʝ ʚʦʜʠ. 
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1- ʪʨʫʙʦʧʨʦʚʽʜ ʦʭʦʣʦʜʞʫʶʯʦʾ ʚʦʜʠ; 2 - ʧʽʯ; 3 - ʪʨʫʙʦʧʨʦʚʽʜ ʧʘʨʦʚʦʜʷʥʦʾ 

ʝʤʫʣʴʩʽʾ; 4 - ʙʘʢ-ʩʝʧʘʨʘʪʦʨ ʧʘʨʠ; 5 - ʧʘʨʦʧʨʦʚʽʜ ʜʦ ʩʧʦʞʠʚʘʯʽʚ ʧʘʨʠ;                

6 - ʩʧʦʞʠʚʘʯʽ ʧʘʨʠ; 7 - ʪʨʫʙʦʧʨʦʚʽʜ ʢʦʥʜʝʥʩʘʪʫ ʧʘʨʠ; 8 - ʭʽʤʚʦʜʦʦʯʠʱʝʥʥʷ;     

9 - ʧʦʜʘʯʘ ʚʦʜʠ ʟ ʜʞʝʨʝʣʘ; 10 - ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ; 11 - ʧʦʜʘʯʘ ʧʦʤô̫ ʢʰʝʥʦʾ 

ʚʦʜʠ; 12 - ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʥʘʩʦʩ 

ʈʠʩʫʥʦʢ 3.10 - ʉʭʝʤʠ ʚʠʧʘʨʦʚʫʚʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʝʯʝʡ: 

ʘ) ʟ ʧʨʠʨʦʜʥʦʶ ʮʠʨʢʫʣʷʮʽʻʶ ʚʦʜʠ; ʙ) ʽʟ ʧʨʠʤʫʩʦʚʦʶ ʮʠʨʢʫʣʷʮʽʻʶ ʚʦʜʠ. 

 

ʋ ʧʨʦʢʘʪʥʠʭ ʮʝʭʘʭ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʛʘʨʷʯʝʢʘʪʘʥʽ, ʧʨʝʩʦʚʘʥʽ, 

ʭʦʣʦʜʥʦʢʘʪʘʥʽ ʪʘ ʭʦʣʦʜʥʦʪʷʛʥʫʪʽ, ʪʝʧʣʦʢʘʪʘʥʽ, ʟʚʘʨʥʽ ʪʨʫʙʠ. ʆʩʥʦʚʥʘ ʤʘʩʘ 

ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʚʘʣʢʽʚ ʪʘ ʧʽʜʰʠʧʥʠʢʽʚ. ɺʦʜʘ 

ʟʘʙʨʫʜʥʶʻʪʴʩʷ ʦʢʘʣʠʥʦʶ ʪʘ ʤʘʩʣʘʤʠ, ʩʧʦʯʘʪʢʫ ʚʽʜʩʪʦʶʻʪʴʩʷ ʚ ʮʝʭʦʚʠʭ 

ʚʽʜʩʪʽʡʥʠʢʘʭ, ʘ ʧʦʪʽʤ ʫ ʚʪʦʨʠʥʥʠʭ ʜʣʷ ʟʘʪʨʠʤʘʥʥʷ ʜʨʽʙʥʦʾ ʦʢʘʣʠʥʠ ʪʘ ʤʘʩʣʘ ʽ 

ʟʥʦʚʫ ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ ʚ ʮʝʭʫ  ̒ʚʦʜʷʥʽ ʩʠʩʪʝʤʠ ʜʣʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ʙʽʣʷ ʥʘʛʨʽʚʘʣʴʥʠʭ ʧʝʯʝʡ, ʧʠʣʦʢ, ʥʦʞʠʮʴ, ʧʦʚʽʪʨʷ, 

ʤʘʩʣʘ. ɺʦʜʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʟʚʦʣʦʞʝʥʥʷ ʧʦʚʽʪʨʷ, ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʪʨʘʚʠʣʴʥʠʭ ʨʦʟʯʠʥʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʫ ʮʝʭʫ ʤʦʞʝ ʙʫʪʠ ʜʝʢʽʣʴʢʘ ʩʠʩʪʝʤ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟ ʜʫʞʝ ʨʽʟʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʥʠʭ. 
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3.4 ɺʦʜʦʧʦʩʪʘʯʘʥʥʷ ʭʽʤʽʯʥʠʭ ʟʘʚʦʜʽʚ 

ɼʦ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʣʝʞʘʪʴ ʛʽʨʥʠʯʦʭʽʤʽʯʥʽ, ʦʩʥʦʚʥʦʾ ʭʽʤʽʾ, 

ʘʟʦʪʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʨʦʜʫʢʪʽʚ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ, ʣʘʢʦʬʘʨʙʽʚ, ʧʣʘʩʪʤʘʩ, 

ʬʝʥʦʣʽʚ ʪʘ ʽʥ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʦʜʫ 

ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʨʝʢʪʠʬʽʢʘʮʽʡʥʠʭ ʢʦʣʦʥ, ʨʽʟʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʘʧʘʨʘʪʽʚ, 

ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʯʠʥʽʚ, ʷʢ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ 

ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʚʠʭʽʜʥʫ ʩʠʨʦʚʠʥʫ ʪʦʱʦ. ɺʠʪʨʘʪʠ ʚʦʜʠ ʟʥʘʯʥʽ, ʘ ʪʦʤʫ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʙʦʨʦʪʥʽ ʩʠʩʪʝʤʠ. ʋʟʘʛʘʣʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʦʞʝ 

ʙʫʪʠ ʜʝʢʽʣʴʢʘ ʩʠʩʪʝʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟ ʨʽʟʥʠʤʠ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʦʜʠ 

ʪʘ ʧʦʪʨʽʙʥʠʤʠ ʥʘʧʦʨʘʤʠ. ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʥʘʣʝʞʠʪʴ ʦʭʦʣʦʜʞʫʶʯʠʤ 

ʩʠʩʪʝʤʘʤ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʮʠʭ ʟʘʚʦʜʽʚ ʻ ʘʟʦʪʥʦʪʫʢʦʚʽ ʟʘʚʦʜʠ, 

ʰʪʫʯʥʠʭ ʪʘ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ, ʦʨʛʘʥʽʯʥʠʭ ʬʘʨʙ, ʩʠʥʪʝʪʠʯʥʦʛʦ ʢʘʫʯʫʢʫ. 

ɸʟʦʪʥʦʪʫʢʦʚʽ ʟʘʚʦʜʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʽʜʢʠʡ ʘʤʽʘʢ, ʩʣʘʙʢʫ ʘʟʦʪʥʫ 

ʢʠʩʣʦʪʫ, ʘʤʽʘʯʥʫ ʩʝʣʽʪʨʫ ʪʘ ʽʥ. ʈʽʜʢʠʡ ʘʤʽʘʢ ʦʪʨʠʤʫʶʪʴ ʟ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 

ʰʣʷʭʦʤ ʢʦʥʚʝʨʩʽʾ ʤʝʪʘʥʫ, ʦʯʠʩʪʢʠ ʘʟʦʪʥʦ-ʚʦʜʥʝʚʦʾ ʩʫʤʽʰʽ ʚʽʜ ʦʢʠʩʫ ʪʘ 

ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ, ʩʠʥʪʝʟʫ ʘʤʽʘʢʫ. ʉʣʘʙʢʫ ʘʟʦʪʥʫ ʢʠʩʣʦʪʫ ʦʪʨʠʤʫʶʪʴ 

ʢʘʪʘʣʽʪʠʯʥʠʤ ʦʢʠʩʥʝʥʥʷʤ ʘʤʽʘʢʫ ʢʠʩʥʝʤ ʧʦʚʽʪʨʷ ʟ ʥʘʩʪʫʧʥʦʶ ʘʙʩʦʨʙʮʽʻʶ 

ʚʦʜʦʶ ʦʢʠʩʣʽʚ ʘʟʦʪʫ. ɸʤʽʘʯʥʫ ʩʝʣʽʪʨʫ ʦʪʨʠʤʫʶʪʴ ʥʝʡʪʨʘʣʽʟʘʮʽʻʶ 55-60% 

ʘʟʦʪʥʦʾ ʢʠʩʣʦʪʠ ʛʘʟʦʧʦʜʽʙʥʠʤ ʘʤʽʘʢʦʤ ʟ ʥʘʩʪʫʧʥʠʤ ʫʧʘʨʶʚʘʥʥʷʤ ʪʘ 

ʛʨʘʥʫʣʷʮʽʻʶ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʪʨʘʯʘʶʪʴ ʚʦʜʠ ʥʘ ʚʠʨʦʙʥʠʯʽ 

ʧʦʪʨʝʙʠ ʚʽʜ 10 000 ʜʦ 170 000 ʤ
3
/ʛʦʜ. ʆʩʥʦʚʥʽ ʧʦʪʨʝʙʠ ʫ ʚʦʜʽ ʡʜʫʪʴ ʥʘ 

ʦʭʦʣʦʜʞʝʥʥʷ ʭʦʣʦʜʠʣʴʥʠʢʽʚ ʟ ʜʨʽʙʥʠʤʠ ʪʨʫʙʢʘʤʠ, ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʟ 

ʤʘʣʝʥʴʢʠʤʠ ʟʘʟʦʨʘʤʠ ʪʘ ʽʥʰʦʾ ʧʦʜʽʙʥʦʾ ʘʧʘʨʘʪʫʨʠ. ʗʢ ʧʨʘʚʠʣʦ ʟʘʚʦʜʠ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʙʽʣʷ ʨʽʯʦʢ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʯʥʫ ʚʦʜʫ (ʨʠʩ. 3.11).  

ʇʽʜʛʦʪʦʚʣʝʥʘ ʜʦ ʧʠʪʥʦʾ ʷʢʦʩʪʽ ʨʽʯʥʘ ʚʦʜʘ ʯʘʩʪʢʦʚʦ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʠʡ ʚʦʜʦʧʨʦʚʽʜ, ʘ ʦʩʥʦʚʥʘ ʤʘʩʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʯʽ 

ʧʦʪʨʝʙʠ. ʅʘ ʨʠʩʫʥʢʫ ʩʫʮʽʣʴʥʦʶ ʣʽʥʽʻʶ ʧʦʢʘʟʘʥʘ ʚʠʭʽʜʥʘ ʚʦʜʘ, ʣʽʥʽʻʶ ʟ 

ʢʚʘʜʨʘʪʥʠʤʠ ʢʨʘʧʢʘʤʠ ð ʦʭʦʣʦʜʞʝʥʘ ʦʙʦʨʦʪʥʘ ʚʦʜʘ, ʧʫʥʢʪʠʨʥʦʶ - ʛʘʨʷʯʘ 

ʙʝʟʥʘʧʽʨʥʘ ʚʦʜʘ, ʧʦʜʚʽʡʥʦʶ ʣʽʥʽʻʶ - ʛʘʨʷʯʘ ʥʘʧʽʨʥʘ ʚʦʜʘ. ʊʘʢ, ʥʘ ʟʘʚʦʜʽ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʜʦ 100 000 ʪ ʘʤʽʘʢʫ ʟ ʚʠʧʫʩʢʦʤ ʘʤʽʘʯʥʦʾ ʚʦʜʠ ʚ ʦʙʦʨʦʪʽ 
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ʟʥʘʭʦʜʠʪʴʩʷ ʙʽʣʴʰʝ 10 000 ʤ
3
/ʛʦʜ ʚʦʜʠ ʽ ʜʦ 12% ʟʘʙʠʨʘʻʪʴʩʷ ʜʦʜʘʪʢʦʚʦ ʽʟ 

ʜʞʝʨʝʣʘ. ɺ ʦʙʦʨʦʪʥʽʡ ʩʠʩʪʝʤʽ ʚʦʜʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʪʘʙʽʣʴʥʦʶ ʽ ʤʘʪʠ 

ʢʘʣʘʤʫʪʥʽʩʪʴ ʜʦ 20 ʤʛ/ʜʤ
3
.  

 

1 - ʩʫʤʽʱʝʥʠʡ ʚʦʜʦʟʘʙʽʨ; 2 - ʩʪʘʥʮʽʷ ʧʨʦʷʩʥʝʥʥʷ ʽ ʟʥʝʙʘʨʚʣʝʥʥʷ ʚʦʜʠ;              

3 - ʟʤʽʰʫʶʯʠʡ ʨʝʟʝʨʚʫʘʨ ʦʙʦʨʦʪʥʦʾ ʚʦʜʠ; 4 - ʮʠʨʢʫʣʷʮʽʡʥʘ ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ;    

5 - ʨʝʟʝʨʚʫʘʨ ʛʘʨʷʯʦʾ ʚʦʜʠ; 6 - ʛʨʘʜʠʨʥʽ; 7 - ʩʢʣʘʜ ʨʽʜʢʦʛʦ ʘʤʽʘʢʫ;                       

8, 9, 10, 11 - ʚʽʜʜʽʣʝʥʥʷ ʨʦʟʜʽʣʝʥʥʷ ʧʦʚʽʪʨʷ; ʢʦʥʚʝʨʩʽʾ; ʩʠʥʪʝʟʫ, ʢʦʤʧʨʝʩʽʾ ʛʘʟʫ; 

12 - ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʢʦʨʧʫʩ; 13 - ʛʘʟʛʦʣʴʜʝʨʠ; 14 - ʫʩʪʘʥʦʚʢʘ ʩʢʨʘʧʣʝʥʥʷ 

ʘʤʽʘʢʫ; 15 - ʮʝʭ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʙʘʤʽʜʫ; 16 - ʧʘʨʦʢʦʪʝʣʴʥʷ;  

17 - ʢʠʩʥʝʘʟʦʪʦʥʘʧʦʚʥʶʶʮʠʡ ʮʝʭ 

ʈʠʩʫʥʦʢ 3.11 - ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʘʟʦʪʥʦʪʫʢʦʚʦʛʦ ʟʘʚʦʜʫ. 

 

ɿʘʚʦʜʠ ʩʠʥʪʝʪʠʯʥʦʛʦ ʢʘʫʯʫʢʫ ʚʠʪʨʘʯʘʶʪʴ ʚʦʜʫ ʚ ʦʙô̒ ʤʘʭ ʚʽʜ 100 000 

ʜʦ 300 000 ʤ
ʟ
/ʛʦʜ. ɺʦʜʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 95% ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʦʜʘ ʥʝ ʟʘʙʨʫʜʥʶʻʪʴʩʷ ʽ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʧʦʚʪʦʨʥʦ, ʚ ʥʽʡ ʜʦʧʫʩʢʘʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʝʡ 

ʪʚʝʨʜʦʩʪʽ ʥʝ ʙʽʣʴʰʝ 5-6 ʤʛ-ʝʢʚ/ʜʤ
3
, ʢʘʣʘʤʫʪʥʽʩʪʴ - ʥʝ ʙʽʣʴʰʝ 15 ʤʛ/ʜʤ

3
. ɼʦ 

5% ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ.  

ʊʘʢ, ʧʨʠ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʜʠʚʽʥʽʣʩʪʠʨʦʣʴʥʦʛʦ, ʜʠʚʽʥʽʣʥʠʪʨʦʣʴʥʦʛʦ 

ʢʘʫʯʫʢʫ ʧʦʪʨʽʙʥʘ ʟʤ'ʷʢʰʝʥʘ ʚʦʜʘ ʽʟ ʟʘʛʘʣʴʥʦʶ ʪʚʝʨʜʽʩʪʶ ʜʦ 0,07 ʤʛ-ʝʢʚ/ʜʤ
3
, 

ʣʫʞʥʽʩʪʶ ʜʦ 1 ʤʛ-ʝʢʚ/ʜʤ
3
, ʚʽʣʴʥʦʾ ʚʫʛʣʝʢʠʩʣʦʪʠ ʜʦ 5 ʤʛ/ʜʤ

3
, ʟʘʚʠʩʣʠʭ 
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ʨʝʯʦʚʠʥ ʜʦ 3 ʤʛ/ʜʤ
3
, ʨʅ 6,8-7,2. ɼʣʷ ʧʨʦʤʠʚʢʠ ʧʦʣʽʤʝʨʫ ʜʠʚʽʥʽʣʩʪʠʨʦʣʴʥʦʛʦ, 

ʧʦʣʽʽʟʦʧʨʝʥʦʚʦʛʦ, ʧʦʣʽʜʽʚʽʥʽʣʦʚʦʛʦ ʢʘʫʯʫʢʫ ʧʦʪʨʽʙʥʘ ʚʦʜʘ ʟ ʚʤʽʩʪʦʤ ʩʦʣʝʡ 

ʢʘʨʙʦʥʘʪʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʣʫʞʥʽʩʪʶ ʜʦ 0,5 ʤʛ-ʝʢʚ/ʜʤ
3
, ʚʤʽʩʪʦʤ ʟʘʚʠʩʣʠʭ 

ʨʝʯʦʚʠʥ ʜʦ 3 ʤʛ/ʜʤ
3
, ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ 0,5-1 ʤʛ/ʜʤ

3
.  

ʋ ʚʠʨʦʙʥʠʮʪʚʽ ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʽ ʚʠʭʽʜʥʠʭ ʤʦʥʦʤʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʟʥʝʩʦʣʝʥʘ ʚʦʜʘ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʜʦ 15 ʤʛ/ʜʤ
3
. ʊʦʤʫ ʥʘ ʟʘʚʦʜʽ ʽʩʥʫʻ ʜʚʽ 

ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ: ʦʜʥʘ ð ʽʟ ʚʤʽʩʪʦʤ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ ʜʦ 15 ʤʛ/ʜʤ
3
, 

ʜʨʫʛʘ ð ʽʟ ʚʤʽʩʪʦʤ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ 3-5 ʤʛ/ʜʤ
3
 ʽ ʚʽʜʧʦʚʽʜʥʦʶ ʜʦʜʘʪʢʦʚʦʶ 

ʧʽʜʛʦʪʦʚʢʦʶ ʚʦʜʠ ʜʣʷ ʦʢʨʝʤʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʅʘ ʟʘʚʦʜʘʭ ʚʽʩʢʦʟʥʠʭ ʽ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʽʣʴʪʨʦʚʘʥʘ, ʟʤ'ʷʢʰʝʥʘ, ʟʥʝʩʦʣʝʥʘ ʚʦʜʘ. ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʚʽʩʢʦʟʥʠʭ ʚʦʣʦʢʦʥ 

(ʰʦʚʢ, ʰʪʘʧʝʣʴ, ʢʦʨʜ, ʮʝʣʦʬʘʥ) ʥʘ 1 ʪ ʧʨʦʜʫʢʮʽʾ ʚʠʪʨʘʯʘʻʪʴʩʷ 1000-2350 ʤ
3
 

ʬʽʣɹʪʨʦʚʘʥʦʾ ʚʦʜʠ ʽ ʜʦʜʘʪʢʦʚʦ 30 ʤ
3
 ʧʦʤô̫ ʢʰʝʥʦʾ ʚʦʜʠ, ʘ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 

ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ (ʢʘʧʨʦʥ, ʘʤʽʜ, ʣʘʚʩʘʥ, ʥʽʪʨʦʥ) ʬʽʣʴʪʨʦʚʘʥʦʾ ʚʦʜʠ 

ʧʦʪʨʽʙʥʦ 1900-6100 ʤ
3
 ʥʘ 1 ʪ ʧʨʦʜʫʢʮʽʾ ʽ ʪʽʣʴʢʠ 4-8 % ʧʦʤô̫ ʢʰʝʥʦʾ ʚʦʜʠ. ʋ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʡʦʛʦ ʨʦʟʢʠʜʘʥʦʩʪʽ ʧʦ ʪʝʨʠʪʦʨʽʾ ʥʘ 

ʟʘʚʦʜʽ ʤʦʞʝ ʙʫʪʠ ʜʦ 20 ʩʘʤʦʩʪʽʡʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ. ʋ ʜʝʷʢʠʭ ʮʠʢʣʘʭ ʜʦ ʚʦʜʠ 

ʩʪʘʚʣʷʪʴʩʷ ʜʫʞʝ ʞʦʨʩʪʢʽ ʫʤʦʚʠ ʱʦʜʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʧʦʤô̫ ʢʰʝʥʦʾ ʽ 

ʟʥʝʩʦʣʝʥʦʾ ʚʦʜʠ, ʘ ʪʦʤʫ ʪʨʫʙʠ ʡ ʘʨʤʘʪʫʨʫ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ 

ʘʥʪʠʢʦʨʦʟʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ð ʥʝʽʨʞʘʚʽʶʯʦʾ ʘʙʦ ʛʫʤʦʚʘʥʦʾ ʩʪʘʣʽ, ʧʣʘʩʪʤʘʩʠ. 

ʆʙʦʚ'ʷʟʢʦʚʦ ʥʘ ʟʘʚʦʜʘʭ ʻ ʦʙʦʨʦʪʥʽ ʦʭʦʣʦʜʞʫʶʯʽ ʩʠʩʪʝʤʠ. 3 ʤʝʪʦʶ 

ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʩʚʽʞʦʾ ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʠ ʟ ʫʣʘʰʪʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʦʙʦʨʦʪʥʠʭ ʩʠʩʪʝʤ. 

 

3.5 ɺʦʜʦʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʦʨʦʩʪʘʥʮʽʡ 

ʅʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʧʘʨʘ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʢʦʪʣʘʭ, ʚ ʷʢʠʭ ʩʧʘʣʶʶʪʴ 

ʚʫʛʽʣʣʷ, ʛʘʟ, ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʪʦʨʬ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʪʦʤʥʽ ʨʝʘʢʪʦʨʠ. 

ɽʣʝʢʪʨʠʯʥʽ ʩʪʘʥʮʽʾ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʪʽʣʴʢʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʥʘʟʠʚʘʶʪʴʩʷ 

ʢʦʥʜʝʥʩʘʮʽʡʥʠʤʠ. ʗʢʱʦ ʜʦʜʘʪʢʦʚʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ (ʧʘʨʘ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʪʨʝʙʠ, ʥʘ ʦʧʘʣʝʥʥʷ, ʛʘʨʷʯʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ), ʪʦ ʚʦʥʠ 



64 
 

ʥʘʟʠʚʘʶʪʴʩʷ ʪʝʧʣʦʬʽʢʘʮʽʡʥʠʤʠ. ɺʠʪʨʘʪʠ ʚʦʜʠ ʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʤʦʞʫʪʴ 

ʜʦʭʦʜʠʪʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʦʪʫʞʥʦʩʪʽ, ʜʦ 100 ʤ
3
/ʩ. 

ʅʘ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʚʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʧʘʨʠ ʦʭʦʣʦʜʞʝʥʥʷ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʧʘʨʦʚʠʭ ʪʫʨʙʽʥ, ʧʦʚʽʪʨʦ- ʪʘ 

ʛʘʟʦʦʭʦʣʦʜʞʫʚʘʯʽʚ ʛʝʥʝʨʘʪʦʨʽʚ, ʧʦʚʽʪʨʦʦʭʦʣʦʜʞʫʚʘʯʽʚ ʞʠʚʠʣʴʥʠʭ ʥʘʩʦʩʽʚ, 

ʤʘʩʣʦʦʭʦʣʦʜʞʫʚʘʯʽʚ ʩʠʩʪʝʤ ʟʤʘʱʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ, ʧʽʜʰʠʧʥʠʢʽʚ, 

ʚʩʤʦʢʪʫʚʘʯʽʚ ʜʠʤʫ, ʜʦʧʦʤʽʞʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʂʦʞʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 

ʩʪʘʥʦʚʠʪʴ ʙʘʪʘʨʝʶ ʣʘʪʫʥʥʠʭ ʘʙʦ ʤʝʣʴʭʽʦʨʦʚʠʭ ʪʨʫʙʦʢ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʤʝʪʘʣʝʚʦʤʫ ʢʦʨʧʫʩʽ. ʇʦ ʪʨʫʙʢʘʭ ʮʠʨʢʫʣʶʻ ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʚʦʜʘ, ʘ ʤʽʞ 

ʪʨʫʙʢʘʤʠ ʧʨʦʭʦʜʠʪʴ ʧʦʚʽʪʨʷ, ʛʘʟ, ʤʘʩʣʦ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʦʭʦʣʦʜʞʫʚʘʪʠ. ʅʘʛʨʽʪʘ 

ʚʦʜʘ ʧʽʩʣʷ ʢʦʥʜʝʥʩʘʪʦʨʘ ʯʘʩʪʦ ʚʠʢʦʨʠ
ʩ
ʪʦʚʫʻʪʴʩʷ ʥʘ ʰʣʘʢʦ- ʽ ʟʦʣʦʚʠʜʘʣʝʥʥʷ 

ʛʽʜʨʘʚʣʽʯʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʉʭʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʷʤʦʪʦʯʥʘ (ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʦʩʠʪʴ 

ʧʦʪʫʞʥʦʛʦ ʜʞʝʨʝʣʘ), ʦʙʦʨʦʪʥʘ (ʥʘʡʯʘʩʪʽʰʝ) ʪʘ ʟʤʽʰʘʥʘ. 

ɺʦʜʦʟʘʙʽʨʥʽ, ʚʦʜʦʦʯʠʩʥʽ ʩʧʦʨʫʜʠ, ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ, ʚʦʜʦʚʦʜʠ, ʟʚʠʯʘʡʥʦ, 

ʤʘʶʪʴ ʚʝʣʠʢʽ ʨʦʟʤʽʨʠ. ʊʦʤʫ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʷʢ ʧʨʘʚʠʣʦ, 

ʚʠʙʠʨʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʥʘʷʚʥʽʩʪʶ ʧʦʪʫʞʥʠʭ ʜʞʝʨʝʣ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ɼʣʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʭʥʽʯʥʘ ʚʦʜʘ ʙʝʟ ʥʦʨʤʫʚʘʥʥʷ 

ʾʾ ʷʢʦʩʪʽ. ʇʨʦʪʝ ʧʽʜʚʠʱʝʥʥʷ ʂʂɼ ʧʘʨʦʩʠʣʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʜʦʩʷʛʘʻʪʴʩʷ 

ʧʦʢʨʘʱʝʥʥʷʤ ʷʢʦʩʪʽ ʚʦʜʠ ʪʘ ʟʥʠʞʝʥʥʷʤ ʾʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʋ ʮʽʣʦʤʫ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʛʝʥʝʨʘʪʦʨʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʚʠʱʝ     

35-37 Áʉ, ʘ ʦʪʞʝ, ʚʦʜʘ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʪʘʢʦʛʦ ʧʦʚʽʪʨʷ ʤʘʻ ʤʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 

30-35 Áʉ. ɺʠʪʨʘʪʠ ʚʦʜʠ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʛʝʥʝʨʘʪʦʨʽʚ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 1-2%. 

ʆʩʢʽʣʴʢʠ ʧʽʜ ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʤʘʩʣʘ ʚʦʜʘ ʥʘʛʨʽʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ  

2-4 Áʉ ʾʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʚʪʦʨʥʦ ʚ ʢʦʥʜʝʥʩʘʪʦʨʘʭ. 

3ʘ ʧʨʷʤʦʪʦʯʥʦʾ ʩʠʩʪʝʤʠ ʚʦʜʘ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ 

ʩʢʠʜʘʻʪʴʩʷ ʚ ʤʦʨʝ, ʨʽʯʢʫ, ʚʦʜʦʩʭʦʚʠʱʝ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ 

ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ, ʧʦʪʫʞʥʠʭ ʜʞʝʨʝʣ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʧʨʦʪʝ ʟʘʙʝʟʧʝʯʫʻ 

ʥʠʟʴʢʽ ʽ ʩʪʘʙʽʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ. ʇʦʜʘʯʘ ʚʦʜʠ ʟ ʚʦʜʦʡʤʠ ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʙʣʦʯʥʦʶ ʘʙʦ ʮʝʥʪʨʘʣʴʥʦʶ ʥʘʩʦʩʥʦʶ ʩʪʘʥʮʽʻʶ. ʅʘ ʙʣʦʯʥʽʡ 
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ʩʪʘʥʮʽʾ ʥʘ ʢʦʞʥʠʡ ʙʣʦʢ (ʢʦʪʝʣ, ʪʫʨʙʽʥʫ) ʧʦʜʘʻʪʴʩʷ ʜʚʦʤʘ ʮʠʨʢʫʣʷʮʽʡʥʠʤʠ 

ʥʘʩʦʩʘʤʠ ʡ ʦʢʨʝʤʠʤ ʚʦʜʦʚʦʜʦʤ. ʋ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʟʘʩʫʚʢʠ ʽ ʟʚʦʨʦʪʥʽ ʢʣʘʧʘʥʠ 

ʥʘ ʥʘʧʽʨʥʠʭ ʣʽʥʽʷʭ ʥʝ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ, ʘ ʪʝʧʣʘ ʚʦʜʘ ʩʢʠʜʘʻʪʴʩʷ ʚ 

ʩʘʤʦʧʣʠʚʥʠʡ ʢʘʥʘʣ ʚʝʣʠʢʦʛʦ ʧʝʨʝʨʽʟʫ (4,2ʭ3 ʤ). ʉʠʩʪʝʤʘ ʥʘʡʙʽʣʴʰ 

ʝʢʦʥʦʤʽʯʥʘ ʡ ʥʘʜʽʡʥʘ. ʅʘ ʮʝʥʪʨʘʣʴʥʽʡ ʥʘʩʦʩʥʽʡ ʩʪʘʥʮʽʾ ʚʦʜʘ ʧʦʜʘʻʪʴʩʷ 

ʩʧʦʞʠʚʘʯʘʤ ʜʚʦʤʘ - ʪʨʴʦʤʘ ʚʦʜʦʚʦʜʘʤʠ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ (3-3,3 ʤ) 

ʜʝʢʽʣʴʢʦʤʘ ʥʘʩʦʩʘʤʠ (ʥʝ ʤʝʥʰʝ ʯʦʪʠʨʴʦʭ). ʋ ʩʭʝʤʽ ʙʘʛʘʪʦ ʟʘʧʽʨʥʦʾ ʡ 

ʟʘʧʦʙʽʞʥʦʾ ʘʨʤʘʪʫʨʠ, ʚʽʜʧʦʚʽʜʥʦ ʚʝʣʠʢʽ ʛʽʜʨʘʚʣʽʯʥʽ ʚʪʨʘʪʠ. 

ɺʩʝ ʞ ʪʘʢʠ ʧʝʨʝʚʘʛʫ ʩʣʽʜ ʚʽʜʜʘʚʘʪʠ ʦʙʦʨʦʪʥʠʤ ʩʠʩʪʝʤʘʤ ʟ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʚʦʜʠ ʥʘ ʚʝʣʠʢʠʭ ʩʪʘʥʮʽʷʭ ʫ ʙʘʰʪʦʚʠʭ ʛʨʘʜʠʨʥʷʭ (ʈʽʚʥʝʥʩʴʢʘ 

ʘʪʦʤʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ), ʫ ʚʦʜʦʩʭʦʚʠʱʘʭ-ʦʭʦʣʦʜʞʫʚʘʯʘʭ (ʍʤʝʣʴʥʠʮʴʢʘ 

ʘʪʦʤʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ), ʜʣʷ ʥʝʚʝʣʠʯʢʠʭ ʩʪʘʥʮʽʡ ʫ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʛʨʘʜʠʨʥʷʭ 

ʘʙʦ ʙʨʠʟʢʘʣʴʥʠʭ ʙʘʩʝʡʥʘʭ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʨʘʜʠʨʝʥʴ ʦʭʦʣʦʜʞʝʥʘ ʚʦʜʘ 

ʧʦʪʨʘʧʣʷʻ ʚʝʣʠʢʠʤ ʩʘʤʦʧʣʠʚʥʠʤ ʢʘʥʘʣʦʤ ʫ ʤʘʰʠʥʥʠʡ ʟʘʣ ʩʪʘʥʮʽʾ, ʜʝ 

ʚʩʪʘʥʦʚʣʝʥʽ ʮʠʨʢʫʣʷʮʽʡʥʽ ʥʘʩʦʩʠ ʧʦʜʘʯʽ ʚʦʜʠ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʠ. ɺ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʤʽʰʘʥʽ ʩʠʩʪʝʤʠ, ʢʦʣʠ ʚ ʤʘʣʦʚʦʜʥʽ ʧʝʨʽʦʜʠ 

ʜʦʜʘʪʢʦʚʦ ʜʦ ʧʨʷʤʦʪʦʯʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʚʦʜʦʩʭʦʚʠʱʘ, ʛʨʘʜʠʨʥʽ, 

ʙʨʠʟʢʘʣʴʥʽ ʙʘʩʝʡʥʠ. ʗʢʱʦ ʚ ʦʢʨʝʤʽ ʧʝʨʽʦʜʠ ʨʦʢʫ ʫ ʚʦʜʦʡʤʽ ʥʝ ʚʠʩʪʘʯʘʻ ʚʦʜʠ 

ʤʦʞʥʘ ʢʦʥʜʝʥʩʘʪʦʨʠ ʚʢʣʶʯʘʪʠ ʧʦʩʣʽʜʦʚʥʦ. ʗʢʱʦ ʮʝ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ 

ʝʢʩʧʣʫʘʪʘʮʽʶ. ɺʦʜʥʦ
-
ʭʽʤʽʯʥʠʡ ʨʝʞʠʤ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʨʦʙʦʪʫ ʪʝʧʣʦʩʠʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʙʝʟ ʫʰʢʦʜʞʝʥʴ ʪʘ ʟʥʠʞʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ, ʷʢʝ ʚʠʢʣʠʢʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ:  

¶ ʥʘʢʠʧʫ ʪʘ ʚʽʜʢʣʘʜʝʥʴ ʥʘ ʧʦʚʝʨʭʥʽ ʥʘʛʨʽʚʫ; 

¶ ʰʣʘʤʫ ʚ ʢʦʪʣʘʭ, ʥʘ ʪʨʘʢʪʽ ʞʠʚʠʣʴʥʦʾ ʚʦʜʠ ʪʘ ʚ ʪʝʧʣʦʚʠʭ ʤʝʨʝʞʘʭ; 

¶ ʢʦʨʦʟʽʾ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʪʝʧʣʦʩʠʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʪʝʧʣʦʚʠʭ ʤʝʨʝʞ; 

¶ ʚʽʜʢʣʘʜʝʥʴ ʫ ʧʨʦʪʦʯʥʽʡ ʯʘʩʪʠʥʽ ʪʫʨʙʽʥ; 

¶ ʚʽʜʢʣʘʜʝʥʴ ʥʘ ʧʦʚʝʨʭʥʷʭ ʪʨʫʙʦʢ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʪʫʨʙʽʥ. 

ʅʘʡʧʨʦʩʪʽʰʘ ʢʦʥʜʝʥʩʘʮʽʡʥʘ ʩʪʘʥʮʽʷ (ʨʠʩ. 3.12) ʧʝʨʝʜʙʘʯʘʻ ʧʘʨʦʚʠʡ 

ʢʦʪʝʣ 1, ʟ ʷʢʦʛʦ ʧʘʨ ʧʦʪʨʘʧʣʷʻ ʥʘ ʪʫʨʙʽʥʫ 2. ʊʫʨʙʽʥʘ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʦʙʝʨʪʘʻ 
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ʝʣʝʢʪʨʠʯʥʠʡ ʛʝʥʝʨʘʪʦʨ. ɺʽʜʧʨʘʮʴʦʚʘʥʘ ʧʘʨʘ ʧʦʪʨʘʧʣʷʻ ʚ ʢʦʥʜʝʥʩʘʪʦʨ 4, ʢʫʜʠ 

ʥʘʩʦʩʦʤ 5 ʧʦʜʘʻʪʴʩʷ ʦʭʦʣʦʜʞʫʶʯʘ ʚʦʜʘ. ʂʦʥʜʝʥʩʘʪ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʚ ʙʘʢ 

ʟʘʧʠʪʫʶʯʦʾ ʚʦʜʠ 6. ʋ ʙʘʢ ʧʦʜʘʻʪʴʩʷ ʜʦʜʘʪʢʦʚʦ ʩʚʽʞʘ ʦʯʠʱʝʥʘ ʽ ʟʥʝʩʦʣʝʥʘ 

ʚʦʜʘ. ʅʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʧʦʜʘʻʪʴʩʷ ʚ ʢʦʪʝʣ ʥʘʩʦʩʦʤ 9. 

ɺʦʜʘ ʚ ʨʦʙʦʯʦʤʫ ʮʠʢʣʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʧʦʩʪʽʡʥʦ ʢʦʥʪʘʢʪʫʻ ʟ ʤʝʪʘʣʝʚʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʢʦʪʣʘ, ʧʘʨʦʚʦʾ ʪʫʨʙʽʥʠ, ʢʦʥʜʝʥʩʘʪʦʨʘ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʚʠʜʽʣʝʥʥʷ ʨʦʟʯʠʥʝʥʠʭ ʫ ʚʦʜʽ ʜʦʤʽʰʦʢ ʪʘ ʧʨʦʭʦʜʠʪʠ ʭʽʤʽʯʥʘ 

ʚʟʘʻʤʦʜʽʷ ʚʦʜʠ ʟ ʤʝʪʘʣʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʧʦʚʝʨʭʥʽ ʝʣʝʤʝʥʪʽʚ ʢʦʪʣʘ ʪʘ 

ʪʫʨʙʽʥʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʩʦʣʴʦʚʽ ʚʽʜʢʣʘʜʘʥʥʷ - ʥʘʢʠʧ, ʫ ʚʦʜʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʟʘʚʠʩʴ
 

ʰʣʘʤ, ʷʢʠʡ ʤʦʞʝ ʚʽʜʢʣʘʜʘʪʠʩʷ ʚ ʤʽʩʮʷʭ ʟ ʙʽʣʴʰ ʩʧʦʢʽʡʥʠʤ ʧʦʪʦʢʦʤ ʚʦʜʠ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʚʪʦʨʠʥʥʦʛʦ ʥʘʢʠʧʫ, ʧʦʚʝʨʭʥʷ ʤʝʪʘʣʫ ʨʦʟôʾʜʘʻʪʴʩʷ - ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʢʦʨʦʟʽʷ, ʤʽʮʥʽʩʪʴ ʤʝʪʘʣʫ ʟʤʝʥʰʫʻʪʴʩʷ. ʂʨʽʤ ʪʦʛʦ, ʥʘʷʚʥʽʩʪʴ ʫ ʚʦʜʽ ʟʘʚʠʩʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʥʦʩʫ ʢʨʘʧʣʠʥʦʢ ʢʦʪʣʦʚʦʾ ʚʦʜʠ, ʷʢʫ ʧʦʪʽʤ ʩʣʽʜ 

ʚʽʜʥʦʚʣʶʚʘʪʠ. 

 

1 - ʧʘʨʦʚʠʡ ʢʦʪʝʣ; 2 - ʪʫʨʙʽʥʘ; 3 - ʝʣʝʢʪʨʠʯʥʠʡ ʛʝʥʝʨʘʪʦʨ;                      

4 - ʢʦʥʜʝʥʩʘʪʦʨ; 5 - ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʥʘʩʦʩ; 6 - ʙʘʢ ʞʠʚʠʣʴʥʦʾ ʚʦʜʠ ʟ 

ʜʝʘʝʨʘʮʽʡʥʦʶ ʢʦʣʦʥʦʶ; 7 - ʢʦʥʜʝʥʩʘʪʥʠʡ ʥʘʩʦʩ; 8 - ʧʦʜʘʯʘ ʜʦʜʘʪʢʦʚʦʾ 

ʚʦʜʠ; 9 - ʞʠʚʠʣʴʥʠʡ ʥʘʩʦʩ; 10 - ʫʩʪʘʥʦʚʢʘ ʧʽʜʛʦʪʦʚʢʠ ʜʦʜʘʪʢʦʚʦʾ ʚʦʜʠ;   

11 - ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ 

ʈʠʩʫʥʦʢ 3.12 - ʉʭʝʤʘ ʢʦʥʜʝʥʩʘʮʽʡʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. 

 

ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʢʘʟʘʥʠʭ ʷʚʠʱ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʥʦʨʤʘʣʴʥʦʛʦ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʚʥʠʭ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʚʦʜʠ: ʧʨʦʟʦʨʽʩʪʴ (ʢʘʣʘʤʫʪʥʽʩʪʴ, ʢʦʣʴʦʨʦʚʽʩʪʴ), ʣʫʞʥʽʩʪʴ, ʪʚʝʨʜʽʩʪʴ, ʩʦʣʝʚʤʽʩʪ, 

ʚʤʽʩʪ ʢʨʝʤʥʽʶ, ʚʤʽʩʪ ʨʦʟʯʠʥʝʥʠʭ ʛʘʟʽʚ, ʟʥʘʯʝʥʥʷ ʚʦʜʥʝʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʅ.  
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ɹʝʟʧʝʨʝʨʚʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʫ ʢʦʪʣʽ ʚʦʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʢʦʪʣʦʚʽʡ ʚʦʜʽ ʩʦʣʝʡ. ɺʽʜʧʦʚʽʜʥʦ ʧʦʯʠʥʘʻ ʟʙʽʣʴʰʫʚʘʪʠʩʴ 

ʩʦʣʝʚʤʽʩʪ ʫ ʧʘʨʽ, ʚʦʜʘ ʚ ʢʦʪʣʽ ʧʦʯʠʥʘʻ ʩʧʽʥʶʚʘʪʠʩʴ, ʯʘʩʪʠʥʘ ʾʾ ʚʠʥʦʩʠʪʴʩʷ 

ʧʘʨʦʶ ʽ ʱʝ ʙʽʣʴʰʝ ʟʙʽʣʴʰʫʶʯʠ ʩʦʣʝʚʤʽʩʪ ʫ ʥʴʦʤʫ, ʧʽʜʚʠʱʝʥʠʡ ʩʦʣʝʚʤʽʩʪ 

ʢʦʪʣʦʚʦʾ ʚʦʜʠ ʚʠʢʣʠʢʘʻ ʧʦʷʚʫ ʚ ʥʽʡ ʰʣʘʤʫ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ 

ʧʨʦʜʫʚʢʫ (ʙʝʟʧʝʨʝʨʚʥʫ, ʧʝʨʽʦʜʠʯʥʫ) ʙʘʨʘʙʘʥʥʠʭ ʢʦʪʣʽʚ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʩʢʠʜʽ 

ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʘ ʚ ʧʨʷʤʦʪʦʯʥʠʭ ʢʦʪʣʘʭ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʙʽʣʴʰ ʛʣʠʙʦʢʝ 

ʭʽʤʽʯʥʝ ʟʥʝʩʦʣʝʥʥʷ ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʧʝʨʽʦʜʠʯʥʦ ʟʫʧʠʥʷʪʠ ʢʦʪʣʠ ʜʣʷ ʦʯʠʩʪʢʠ 

(ʚʦʜʥʽ ʧʨʦʤʠʚʢʠ) ʚʽʜ ʫʪʚʦʨʝʥʠʭ ʚʽʜʢʣʘʜʝʥʴ. 

ʅʘ ʪʝʧʣʦʬʽʢʘʮʽʡʥʽʡ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ (ʨʠʩ. 3.13) ʻ ʪʘʢʠʡ ʩʘʤʠʡ ʚʦʜʷʥʠʡ 

ʢʦʥʪʫʨ, ʷʢ ʽ ʥʘ ʢʦʥʜʝʥʩʘʮʽʡʥʽʡ, ʘʣʝ ʯʘʩʪʠʥʘ ʧʘʨʠ ʟʥʽʤʘʻʪʴʩʷ ʟ ʧʘʨʦʚʦʾ ʪʫʨʙʽʥʠ 

ʽ ʧʦʜʘʻʪʴʩʷ ʨʽʟʥʠʤ ʪʠʧʘʤ ʩʧʦʞʠʚʘʯʽʚ - 14, ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ ʢʦʥʜʝʥʩʘʪ 

ʟʙʠʨʘʻʪʴʩʷ ʚ ʟʙʽʨʥʠʢʫ ʪʘ ʥʘʩʦʩʦʤ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʞʠʚʠʣʴʥʠʡ ʙʘʢ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʫʪʚʦʨʶʻʪʴʩʷ ʜʨʫʛʠʡ ʚʦʜʷʥʠʡ ʢʦʥʪʫʨ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʝ ʙʫʪʠ ʟʘʢʨʠʪʘ 

ʩʠʩʪʝʤʘ, ʢʦʣʠ ʚʦʜʘ ʥʝ ʢʦʥʪʘʢʪʫʻ ʟ ʣʶʜʠʥʦʶ, ʪʘ ʚʽʜʢʨʠʪʘ, ʢʦʣʠ ʚʦʜʘ ʚʭʦʜʠʪʴ ʫ 

ʢʦʥʪʘʢʪ ʟ ʣʶʜʠʥʦʶ, ʪʦʙʪʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʛʘʨʷʯʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

 

1 - ʧʘʨʦʚʠʡ ʢʦʪʝʣ; 2 - ʪʫʨʙʽʥʘ; 3 - ʝʣʝʢʪʨʠʯʥʠʡ ʛʝʥʝʨʘʪʦʨ;                        

4 - ʢʦʥʜʝʥʩʘʪʦʨ; 5 - ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʥʘʩʦʩ; 6 - ʙʘʢ ʞʠʚʠʣʴʥʦʾ ʚʦʜʠ ʟ 

ʜʝʘʝʨʘʮʽʡʥʦʶ ʢʦʣʦʥʢʦʶ; 7 - ʢʦʥʜʝʥʩʘʪʥʠʡ ʥʘʩʦʩ; 8 - ʧʦʜʘʯʘ ʜʦʜʘʪʢʦʚʦʾ 

ʞʠʚʠʣʴʥʦʾ ʚʦʜʠ; 9 - ʞʠʚʠʣʴʥʠʡ ʥʘʩʦʩ; 10 - ʫʩʪʘʥʦʚʢʘ ʧʽʜʛʦʪʦʚʢʠ ʜʦʜʘʪʢʦʚʦʾ 

ʚʦʜʠ; 11 - ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ; 12 - ʥʘʩʦʩ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʜʝʥʩʘʪʫ;   

13 - ʟʙʽʨʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʜʝʥʩʘʪʫ; 14 - ʚʠʨʦʙʥʠʯʽ ʩʧʦʞʠʚʘʯʽ ʧʘʨʠ 

ʈʠʩʫʥʦʢ 3.13 - ʉʭʝʤʘ ʪʝʧʣʦʬʽʢʘʮʽʡʥʦʾ ʩʪʘʥʮʽʾ. 



68 
 

ɸʪʦʤʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ (ɸɽʉ) ʟ ʚʦʜʥʠʤ ʪʝʧʣʦʥʦʩʽʻʤ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʦ- 

ʪʘ ʜʚʦʢʦʥʪʫʨʥʽ. ɺ ʦʜʥʦʢʦʥʪʫʨʥʠʭ ʩʪʘʥʮʽʷʭ ʧʘʨʘ ʚʠʨʦʙʣʷʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʫ ʨʝʘʢʪʦʨʽ, ʘ ʚ ʜʚʦʢʦʥʪʫʨʥʠʭ - ʫ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ, ʷʢʠʡ ʦʪʨʠʤʫʻ ʪʝʧʣʦʥʦʩʽʡ ,ʫ 

ʨʝʘʢʪʦʨʽ. 

ʅʘ ʦʜʥʦʢʦʥʪʫʨʥʽʡ ɸɽʉ (ʨʠʩ. 3.14) ʥʘʩʠʯʝʥʘ ʧʘʨʘ ʟ ʙʘʨʘʙʘʥʘ-ʩʝʧʘʨʘʪʦʨʘ 

1 ʧʦʪʨʘʧʣʷʻ ʚ ʮʠʣʽʥʜʨ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ 2, ʦʩʫʰʫʪ̒ʴʩʷ ʚ ʧʨʦʤʽʞʥʦʤʫ 

ʩʝʧʘʨʘʪʦʨʽ 3, ʚʠʣʫʯʝʥʘ ʚʦʣʦʛʘ ʧʦʪʨʘʧʣʷʻ ʥʘ ʨʝʛʝʥʝʨʘʮʽʶ ʽ ʙʘʨʘʙʘʥ-ʩʝʧʘʨʘʪʦʨ, 

ʘ ʩʫʭʘ ʧʘʨʘ - ʚ ʧʨʦʤʽʞʥʠʡ ʧʝʨʝʛʨʽʚʘʯ 4 ʽ ʜʘʣʽ ʚ ʮʠʣʽʥʜʨ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ 

ʪʫʨʙʽʥʠ 5. ʂʦʥʜʝʥʩʘʪ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʥʘʩʦʩʘʤʠ 7, 9 ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʦʯʠʱʝʥʥʷ 

8, ʧʽʜʽʛʨʽʚʘʯʽ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ 10 ʚ ʜʝʘʝʨʘʪʦʨ 12, ʟʚʽʜʢʠ ʞʠʚʠʣʴʥʘ ʚʦʜʘ 

ʥʘʩʦʩʦʤ 13 ʟʘʢʘʯʫʻʪʴʩʷ ʚ ʙʘʨʘʙʘʥ-ʩʝʧʘʨʘʪʦʨ.  

 

1 - ʙʘʨʘʙʘʥ-ʩʝʧʘʨʘʪʦʨ; 2 - ʮʠʣʽʥʜʨ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ; 3 - ʧʨʦʤʽʞʥʠʡ 

ʩʝʧʘʨʘʪʦʨ; 4 - ʧʨʦʤʽʞʥʠʡ ʧʝʨʝʛʨʽʚʘʯ; 5 - ʮʠʣʽʥʜʨ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʪʫʨʙʽʥʠ;      

6 - ʢʦʥʜʝʥʩʘʪʦʨ ʪʫʨʙʽʥʠ; 7 - ʢʦʥʜʝʥʩʘʪʥʠʡ ʥʘʩʦʩ ʧʝʨʰʦʛʦ ʧʽʜʡʦʤʫ;                  

8 - ʢʦʥʜʝʥʩʘʪʦʦʯʠɦʝʥʥʷ; 9 - ʢʦʥʜʝʥʩʘʪʥʠʡ ʥʘʩʦʩ ʜʨʫʛʦʛʦ ʧʽʜʡʦʤʫ;               

10 - ʧʽʜʽʛʨʽʚʘʯʽ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ; 11 - ʟʣʠʚʥʽ ʥʘʩʦʩʠ; 12 - ʜʝʘʝʨʘʪʦʨ;                  

13 - ʞʠʚʠʣʴʥʠʡ ʥʘʩʦʩ; 14 - ʥʘʩʦʩ ʟʘʢʘʯʫʚʘʥʥʷ ʢʦʥʜʝʥʩʘʪʫ ʥʘʛʨʽʚʘʣʴʥʦʾ ʧʘʨʠ 

ʧʨʦʤʽʞʥʦʛʦ ʧʘʨʦʧʝʨʝʛʨʽʚʘʯʘ; 15 - ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʤʝʭʘʥʽʯʥʠʡ ʬʽʣʴʪʨ; 

16 - ʘʢʪʠʚʥʘ ʟʦʥʘ ʨʝʘʢʪʦʨʘ; 17 - ʛʦʣʦʚʥʠʡ ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʥʘʩʦʩ; 18 - ʦʯʠʩʥʘ 

ʫʩʪʘʥʦʚʢʘ ʨʝʘʢʪʦʨʥʦʾ ʚʦʜʠ; 19 - ʜʦʜʘʪʢʦʚʘ ʞʠʚʠʣʴʥʘ ʚʦʜʘ;                              

20 - ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʡ ʢʦʥʪʫʨ 

ʈʠʩʫʥʦʢ 3.14 - ʉʭʝʤʘ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ɸɽʉ. 
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ʂʦʥʜʝʥʩʘʪʠ ʥʘʛʨʽʚʘʣʴʥʦʾ ʧʘʨʠ ʧʨʦʭʦʜʷʪʴ ʚʦʜʷʥʠʡ ʦʙ
'
ʻʤ ʢʦʥʜʝʥʩʘʪʦʨʽʚ, 

ʘ ʧʦʪʽʤ ʟʣʠʚʥʠʤʠ ʥʘʩʦʩʘʤʠ 11 ʟʘʢʘʯʫʶʪʴʩʷ ʚ ʣʽʥʽʾ ʦʩʥʦʚʥʦʛʦ ʢʦʥʜʝʥʩʘʪʫ. ɺ 

ʨʝʘʢʪʦʨʽ  ̒ʧʨʠʤʫʩʦʚʘ ʮʠʨʢʫʣʷʮʽʷ ʨʝʘʢʪʦʨʥʦʾ ʚʦʜʠ ʥʘʩʦʩʦʤ 17, ʽʟ ʚʠʚʦʜʦʤ ʽ 

ʧʦʚʝʨʥʝʥʥʷʤ ʯʘʩʪʠʥʠ ʚʦʜʠ ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʥʘ ʫʩʪʘʥʦʚʮʽ 18, ʷʢʘ ʯʝʨʝʟ ʚʠʩʦʢʫ 

ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʚʦʜʠ ʨʦʟʪʘʰʦʚʘʥʘ ʙʽʣʷ ʨʝʘʢʪʦʨʘ. ʋʪʚʦʨʝʥʘ ʧʘʨʦʚʦʜʷʥʘ ʩʫʤʽʰ 

ʫ ʨʝʘʢʪʦʨʽ ʧʦʪʨʘʧʣʷʻ ʚ ʙʘʨʘʙʘʥ-ʩʝʧʘʨʘʪʦʨ. 

ʋ ʜʚʦʢʦʥʪʫʨʥʠʭ ɸɽʉ (ʨʠʩ. 3.15) ʥʘʩʠʯʝʥʘ ʧʘʨʘ ʧʦʪʨʘʧʣʷʻ ʟ 

ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ 5 ʫ ʮʠʣʽʥʜʨ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʪʫʨʙʽʥʠ 6. ɺʦʣʦʛʘ ʧʘʨʘ ʚʽʜ 

ʮʠʣʽʥʜʨʽʚ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʝʧʘʨʘʪʦʨ 7, ʧʝʨʝʛʨʽʚʘʯʽ 8 ʪʘ 9 ʥʘ 

ʮʠʣʽʥʜʨ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ.  

 

1- ʛʦʣʦʚʥʠʡ ʮʠʨʢʫʣʷʮʽʡ- ʥʠʡ ʥʘʩʦʩ; 2 - ʨʝʘʢʪʦʨ; 3 - ʦʯʠʩʥʘ ʫʩʪʘʥʦʚʢʘ 

ʜʣʷ ʨʝʘʢʪʦʨʥʦʾ ʚʦʜʠ; 4 - ʢʦʤʧʝʥʩʘʪʦʨ ʦʙ'ʻʤʫ; 5 - ʧʘʨʦʛʝʥʝʨʘʪʦʨ; 6 - ʮʠʣʽʥʜʨ 

ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ; 7 - ʧʨʦʤʽʞʥʠʡ ʩʝʧʘʨʘʪʦʨ; 8,9 - ʧʨʦʤʽʞʥʽ ʧʝʨʝʛʨʽʚʘʯʽ ʧʝʨʰʦʛʦ 

ʪʘ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʽʚ; 10 - ʮʠʣʽʥʜʨ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ; 11 - ʢʦʥʜʝʥʩʘʪʦʨ ʪʫʨʙʽʥʠ; 

12 - ʢʦʥʜʝʥʩʘʪʥʠʡ ʥʘʩʦʩ ʧʝʨʰʦʛʦ ʧʽʜʡʦʤʫ; 13 - ʢʦʥʜʝʥʩʘʪʦʦʯʠɦʝʥʥʷ;           

14 - ʢʦʥʜʝʥʩʘʪʥʠʡ ʥʘʩʦʩ ʜʨʫʛʦʛʦ ʧʽʜʡʦʤʫ; 15 - ʧʽʜʽʛʨʽʚʘʯʽ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ;    

16 - ʟʣʠʚʥʽ ʥʘʩʦʩʠ; 17 - ʜʝʘʝʨʘʪʦʨ; 18 - ʞʠʚʠʣʴʥʠʡ ʥʘʩʦʩ; 19 - ʧʽʜʽʛʨʽʚʘʯʽ 

ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ; 20 - ʦʯʠʩʥʘ ʫʩʪʘʥʦʚʢʘ ʥʘ ʧʘʨʦʛʝʥʝʨʘʪʦʨʥʽʡ ʚʦʜʽ;                    

21 - ʜʨʦʩʝʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʥʘ ʧʘʨʦʛʝʥʝʨʘʪʦʨʥʽʡ ʚʦʜʽ ʟ ʚʽʜʙʦʨʦʤ ʧʘʨʠ ʥʘ 

ʜʝʘʝʨʘʪʦʨ; 22 - ʜʦʜʘʪʢʦʚʘ ʞʠʚʠʣʴʥʘ ʚʦʜʘ; 23 - ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʡ ʢʦʥʪʫʨ 

ʈʠʩʫʥʦʢ 3.15 - ʉʭʝʤʘ ʜʚʦʢʦʥʪʫʨʥʦʾ ɸɽʉ. 

 



70 
 

ʂʦʥʜʝʥʩʦʚʘʥʘ ʧʘʨʘ ʫ ʢʦʥʜʝʥʩʘʪʦʨʽ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨ ʯʝʨʝʟ 

ʪʽ ʩʘʤʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʡ ʫ ʧʦʧʝʨʝʜʥʽʡ ʩʭʝʤʽ, ʘʣʝ ʥʘ ʥʘʛʥʽʪʘʣʴʥʽʡ ʣʽʥʽʾ ʥʘʩʦʩʘ 18 

ʜʦʜʘʶʪʴʩʷ ʧʽʜʽʛʨʽʚʘʯʽ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ 19. ɯʥʰʽ ʝʣʝʤʝʥʪʠ ʧʨʘʢʪʠʯʥʦ ʪʘʢʽ ʩʘʤʽ, 

ʷʢ ʫ ʧʦʧʝʨʝʜʥʽʡ ʩʭʝʤʽ, ʘʣʝ ʜʦʜʘʻʪʴʩʷ ʢʦʤʧʝʥʩʘʪʦʨ ʦʙ'ʻʤʫ 4 ʥʘ ʨʝʘʢʪʦʨʥʽʡ ʚʦʜʽ 

ʪʘ ʜʣʷ ʚʠʚʦʜʫ ʜʦʤʽʰʦʢ ʽʟ ʮʠʢʣʫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʜʫʚʢʠ, ʷʢʘ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ 

ʙʘʡʧʘʩʥʫ ʦʯʠʩʥʫ ʫʩʪʘʥʦʚʢʫ 20. 

ʆʪʞʝ, ʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʚʦʜʦʧʽʜʛʦʪʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʮʠʢʣʽʚ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ, ʭʽʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʦʜʠ, ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ. ʇʨʠ ʮʴʦʤʫ ʟʘ 

ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʦʜʘ ʧʦʜʽʣʷʻʪʴʩʷ: 

¶ ʥʘ ʚʠʭʽʜʥʫ, ʪʘʢʫ, ʷʢʘ ʟʘʙʠʨʘʻʪʴʩʷ ʟ ʧʨʠʨʦʜʥʦʛʦ ʜʞʝʨʝʣʘ ʘʙʦ 

ʚʦʜʦʧʨʦʚʦʜʫ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʘʙʦ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

¶ ʜʦʜʘʪʢʦʚʫ ʞʠʚʠʣʴʥʫ - ʚʦʜʫ, ʷʢʘ ʢʦʤʧʝʥʩʫʻ ʚʪʨʘʪʠ ʚʦʜʠ ʽ ʧʘʨʠ ʚ 

ʧʘʨʦʚʦʜʷʥʦʤʫ ʮʠʢʣʽ; 

¶ ʞʠʚʠʣʴʥʫ - ʚʦʜʫ, ʷʢʘ ʚʽʜʥʦʚʣʶʻ ʚʪʨʘʪʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʽ ʻ 

ʩʫʤʽʰʰʶ ʢʦʥʜʝʥʩʘʪʫ ʪʫʨʙʽʥ, ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽ ʪʝʧʣʦʬʽʢʘʮʽʡʥʠʭ ʧʽʜʽʛʨʽʚʘʯʽʚ, 

ʟʚʦʨʦʪʥʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ʟʦʚʥʽʰʥʽʭ ʩʧʦʞʠʚʘʯʽʚ ʧʘʨʠ; 

¶ ʢʦʪʣʦʚʫ - ʚʦʜʫ ʚ ʢʦʪʣʘʭ, ʧʘʨʦʧʝʨʝʪʚʦʨʶʚʘʯʘʭ, ʚʠʧʘʨʦ- ʚʫʚʘʯʘʭ; 

¶ ʧʨʦʜʫʚʦʯʥʫ - ʚʦʜʫ, ʷʢʫ ʚʠʧʫʩʢʘʶʪʴ ʟ ʢʦʪʣʽʚ, ʧʘʨʦʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, 

ʚʠʧʘʨʦʚʫʚʘʯʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚ ʥʠʭ ʧʝʚʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʤʽʰʦʢ; 

¶ ʦʭʦʣʦʜʞʫʚʘʣʴʥʫ - ʚʦʜʫ, ʷʢʫ ʧʦʜʘʶʪʴ ʫ ʢʦʥʜʝʥʩʘʪʦʨʠ ʜʣʷ 

ʢʦʥʜʝʥʩʘʮʽʾ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʧʘʨʠ; 

¶ ʧʽʜʞʠʚʣʶʚʘʣʴʥʫ - ʚʦʜʫ, ʷʢʫ ʧʦʜʘʶʪʴ ʫ ʪʝʧʣʦʬʽʢʘʮʽʡʥʫ ʤʝʨʝʞʫ 

ʜʣʷ ʧʦʧʦʚʥʝʥʥʷ ʚʪʨʘʪ ʚʦʜʠ ʚ ʤʝʨʝʞʽ. 

 

3.6 ɺʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʬʪʦʧʝʨʝʨʦʙʥʠʭ ʟʘʚʦʜʽʚ 

ʅʘʬʪʘ ʻ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʧʝʨʝʛʦʥʢʠ ʾʾ ʫ ʧʘʣʠʚʦ, ʤʘʩʪʠʣʦ, ʧʘʨʘʬʽʥ ʪʦʱʦ. 

ʆʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʥʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʠʭ ʟʘʚʦʜʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʢʦʥʜʝʥʩʘʮʽʾ, ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʚʽʜʤʠʚʢʠ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʘ 1 ʪ 

ʧʝʨʝʨʦʙʣʝʥʦʾ ʥʘʬʪʠ ʧʦʪʨʽʙʥʦ ʜʦ 120 ʤ
3
 ʚʦʜʠ, ʟ ʥʠʭ ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ 93,4 %, 3,2 % ʩʢʠʜʘʻʪʴʩʷ ʚ ʩʪʽʢ ʽʟ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ ʧʦʜʘʣʴʰʦʶ 
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ʦʯʠʩʪʢʦʶ ʽ 3,4 % ʚʪʨʘʯʘʻʪʴʩʷ. ʆʢʨʝʤʽ ʚʠʜʠ ʦʙʦʨʦʪʥʠʭ ʚʦʜ ʤʘʶʪʴ ʜʦ           

250-350 ʤʛ/ʜʤ
3
 ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ, ʜʦ 1000-2500 ʤʛ/ʜʤ

3
 ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʜʦ   

3-15 ʤʛ/ʜʤ
3
 ʬʝʥʦʣʽʚ, ʜʦ 5-20 ʤʛ/ʜʤ

3
 ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʋ ʮʽʣʦʤʫ 

ʦʙʦʨʦʪʥʽ ʩʠʩʪʝʤʠ ʟʘʚʦʜʽʚ ʤʘʶʪʴ ʜʦ ʯʦʪʠʨʴʦʭ ʩʘʤʦʩʪʽʡʥʠʭ ʩʠʩʪʝʤ. 

ɺʠʢʦʨʠʩʪʘʥʘ ʚʦʜʘ ʚ ʧʝʨʰʽʡ ʩʠʩʪʝʤʽ ʤʘʻ ʜʦ 100 ʤʛ/ʜʤ
3
 ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽ 

ʦʙʩʣʫʛʦʚʫʻ ʫʩʪʘʥʦʚʢʠ ʟ ʧʝʨʝʨʦʙʢʠ ʣʝʛʢʠʭ ʽ ʚʘʞʢʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ɺʠʪʨʘʪʠ 

ʚʦʜʠ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʜʦʩʷʛʘʶʪʴ 45 ʤ
3
 ʥʘ 1 ʪ ʧʝʨʝʨʦʙʣʝʥʦʾ ʥʘʬʪʠ.  

ʋ ʜʨʫʛʽʡ ʩʠʩʪʝʤʽ ʥʘ 1 ʪ ʥʘʬʪʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦ 40 ʤ
3
 ʚʦʜʠ, ʷʢʘ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʙʨʫʜʥʶʻʪʴʩʷ.  

ʊʨʝʪʷ ʩʠʩʪʝʤʘ ʦʙʩʣʫʛʦʚʫʻ ʥʘʬʪʦʧʝʨʝʨʦʙʥʽ ʘʧʘʨʘʪʠ, ʷʢʽ ʜʫʞʝ 

ʟʘʙʨʫʜʥʶʶʪʴ ʚʦʜʫ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ ʪʘ ʩʽʨʢʦʚʦʜʥʝʤ (ʜʦ 100 ʤʛ/ʜʤ
3
). ɹʽʣʷ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʩʪʨʦʾʚ ʚʣʘʰʪʦʚʫʶʪʴʩʷ ʣʦʢʘʣʴʥʽ ʦʯʠʩʥʽ ʫʩʪʘʥʦʚʢʠ, ʜʦ ʩʢʣʘʜʫ 

ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʽʩʢʦʚʣʦʚʣʶʚʘʯʽ, ʥʘʬʪʦʚʣʦʚʣʶʚʘʯʽ, ʬʣʦʪʘʪʦʨʠ, ʘʝʨʦʪʝʥʢʠ, 

ʬʽʣʴʪʨʠ.  

ʏʝʪʚʝʨʪʘ ʩʠʩʪʝʤʘ ʦʙʩʣʫʛʦʚʫʻ ʮʝʭʠ ʩʠʥʪʝʪʠʯʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʜʝ ʚʦʜʘ 

ʟʘʙʨʫʜʥʶʻʪʴʩʷ ʧʘʨʘʬʽʥʦʤ ʪʘ ʞʠʨʘʤʠ.  

ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʛʦ ʟʘʚʦʜʫ ʧʦʜʘʥʘ ʥʘ 

ʨʠʩ. 3.16. ʅʘ ʩʭʝʤʽ ʰʪʨʠʭʧʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ ʧʦʟʥʘʯʝʥʠʡ ʚʠʨʦʙʥʠʯʠʡ 

ʚʦʜʦʧʨʦʚʽʜ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ, ʧʦʜʚʽʡʥʦʶ ʣʽʥʽʻʶ - ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʧʫʥʢʪʠʨʥʦʶ 

ʣʽʥʽʻʶ: 

- ʥʘʛʨʽʪʘ ʚʦʜʠ, ʣʽʥʽʻʶ ʟ ʢʚʘʜʨʘʪʥʠʤʠ ʢʨʘʧʢʘʤʠ - ʦʭʦʣʦʜʞʝʥʦʾ ʚʦʜʠ, 

ʩʪʨʽʣʦʯʢʘ - ʧʦʜʘʯʽ ʨʝʘʛʝʥʪʽʚ, ʩʫʮʽʣʴʥʘ ʞʠʨʥʘ ʣʽʥʽʻʶ 

- ʧʦʜʘʯʘ ʧʠʪʥʦʾ ʚʦʜʠ, ʪʦʥʢʦʶ ʰʪʨʠʭʧʫʥʢʪʠʨʥʦʶ ʟ ʜʚʦʤʘ ʢʨʘʧʢʘʤʠ 

- ʧʦʚʽʪʨʦʧʨʦʚʽʜ, ʩʪʨʽʣʦʯʢʘ - ʧʦʜʘʯʘ ʨʝʘʛʝʥʪʫ, ʩʫʮʽʣʴʥʦʶ ʞʠʨʥʦʶ ʣʽʥʽʻʶ - 

ʧʦʜʘʯʘ ʧʠʪʥʦʾ ʚʦʜʠ. 

    ʅʘʬʪʦʧʝʨʝʨʦʙʥʽ ʟʘʚʦʜʠ ʤʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʠʨʦʚʠʥʠ ʽ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʜʫʞʝ ʣʝʛʢʦ ʟʘʛʦʨʷʻʪʴʩʷ. ʊʦʤʫ ʧʦʞʝʞʥʽʡ ʙʝʟʧʝʮʽ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ. ɿʘʟʚʠʯʘʡ, ʚʣʘʰʪʦʚʫʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʠʡ ʧʨʦʪʠʧʦʞʝʞʥʠʡ 

ʚʦʜʦʧʨʦʚʽʜ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. 
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1 - ʚʦʜʦʟʘʙʽʨ; 2 - ʚʦʜʦʦʯʠʩʥʽ ʩʧʦʨʫʜʠ ʽ ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ ʜʨʫʛʦʛʦ 

ʧʽʜʡʦʤʫ; 3 - ʚʝʥʪʠʣʷʪʦʨʥʽ ʛʨʘʜʠʨʥʽ; 4 - ʮʠʨʢʫʣʷʮʽʡʥʽ ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ;               

5 - ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʽ ʩʪʘʥʮʽʾ; 6 - ʥʘʬʪʦʚʣʦʣʶʚʘʯʽ; 7 - ʞʠʨʦʚʣʦʚʣʶʚʘʯʽ;     

8- ʜʝʩʦʨʙʝʨ;  9 - ʨʝʟʝʨʚʫʘʨ ʛʘʨʷʯʦʾ ʚʦʜʠ; 10 - ʢʘʤʝʨʠ ʛʘʨʷʯʦʾ ʚʦʜʠ; 11 - ʢʘʤʝʨʠ 

ʦʭʦʣʦʜʞʝʥʦʾ ʚʦʜʠ; 12 - ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʽ ʭʣʦʨʫʚʘʥʥʷ ʚʦʜʠ;             

13 - ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜ ʩʽʨʢʦʚʦʜʥʶ; 14 - ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʧʽʜʢʠʩʣʝʥʥʷ ʚʦʜʠ; 15-18 - ʩʧʦʞʠʚʘʯʽ ʚʦʜʠ ʚʽʜʧʦʚʽʜʥʦ 1, 2, 3, 4 ʩʠʩʪʝʤ;          

19 - ʫʩʪʘʥʦʚʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʪʨʝʙʠ ʧʠʪʥʦʾ ʚʦʜʠ;           

20 - ʫʩʪʘʥʦʚʢʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʭʽʜʥʫ ʚʦʜʫ 

ʈʠʩʫʥʦʢ 3.16 - ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʛʦ 

ʟʘʚʦʜʫ. 

 

3.7 ɺʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʇʽʜʧʨʠʻʤʩʪʚʘ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʡʯʘʩʪʽʰʝ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʤʝʞʘʭ 

ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʘʙʦ ʥʘ ʡʦʛʦ ʦʢʦʣʠʮʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʧʝʚʥʘ ʧʣʦʱʘ ʽ ʚʽʜʧʦʚʽʜʥʦ ʦʙʩʷʛʠ ʚʠʪʨʘʪ ʚʦʜʠ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʦʪʨʝʙʠ, ʷʢʽ ʟʥʘʯʥʦ ʤʝʥʰʽ, ʥʽʞ ʜʣʷ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʧʽʜʧʨʠʻʤʩʪʚ. ʅʘʡʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʻ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʦʚʥʷʥʦʾ, ʰʦʚʢʦʚʦʾ, 
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ʙʘʚʦʚʥʷʥʦʾ, ʣʣʷʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʝʡ. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʪʝʢʩʪʠʣʴʥʦʛʦ ʢʦʤʙʽʥʘʪʫ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.17. 

 

ɸ - ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʧʦʙʫʪʦʚʠʡ ʢʦʨʧʫʩ; ɹ - ʛʦʣʦʚʥʠʡ ʢʦʨʧʫʩ;                 

ɺ - ʭʦʣʦʜʠʣʴʥʘ ʩʪʘʥʮʽʷ; ɻ - ʜʦʧʦʤʽʞʥʽ ʮʝʭʠ; ɼ - ʢʦʪʝʣʴʥʷ; ɽ - ʪʝʧʣʦʚʠʡ ʧʫʥʢʪ: 

1- ʚʦʜʦʥʘʧʽʨʥʘ ʙʘʰʪʘ; 2- ʛʨʘʜʠʨʥʷ; 3 - ʨʝʟʝʨʚʫʘʨ-ʘʢʫʤʫʣʷʪʦʨ; 4 - ʥʘʩʦʩʥʘ 

ʩʪʘʥʮʽʷ; 5 ʽ 7- ʨʝʟʝʨʚʫʘʨʠ ʧʨʦʷʩʥʝʥʦʾ ʽ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʾ ʚʦʜʠ;                    

6 - ʚʦʜʦʦʯʠʩʥʽ ʩʧʦʨʫʜʠ; 8 - ʩʫʤʽʩʥʠʡ ʚʦʜʦʟʘʙʽʨ; 9 - ʚʦʜʦʜʞʝʨʝʣʦ;                   

10 - ʫʩʪʘʥʦʚʢʘ ʧʦʤô̫ ʢʰʝʥʥʷ ʚʦʜʠ 

ʈʠʩʫʥʦʢ 3.17 - ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʢʦʤʙʽʥʘʪʫ. 

 

ɺʠʭʽʜʥʘ ʚʦʜʘ ʟʘʙʠʨʘʻʪʴʩʷ ʟ ʨʽʢʠ. ʅʘ ʚʦʜʦʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʛʦʪʫʻʪʴʩʷ 

ʚʦʜʘ ʧʠʪʥʦʾ ʷʢʦʩʪʽ, ʷʢʘ ʢʽʣʴʮʝʚʦʶ ʤʝʨʝʞʝʶ (ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ) ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʦ 

ʪʝʨʠʪʦʨʽʾ ʟʘʚʦʜʫ ʪʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʫʩʪʘʥʦʚʢʫ ʟʤ
'
ʷʢʰʝʥʥʷ ʚʦʜʠ, ʧʨʦʷʩʥʝʥʫ ʚʦʜʫ 

ʜʣʷ ʧʦʜʘʯʽ (ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ) ʚʽʜʧʦʚʽʜʥʠʤ ʮʝʭʘʤ. ʇʦʤô̫ ʢʰʝʥʘ ʚʦʜʘ (ʧʦʜʚʽʡʥʘ 

ʣʽʥʽʷ) ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʘ ʛʦʣʦʚʥʦʛʦ ʢʦʨʧʫʩʫ, ʟʚʽʜʢʠ ʛʘʨʷʯʦʶ (ʣʽʥʽʷ ʟ 

ʢʚʘʜʨʘʪʥʠʤʠ ʢʨʘʧʢʘʤʠ) ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʨʝʟʝʨʚʫʘʨ-ʘʢʫʤʫʣʷʪʦʨ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʽʩʥʫʻ ʚʠʨʦʙʥʠʯʠʡ ʚʦʜʦʧʨʦʚʽʜ ʧʨʦʷʩʥʝʥʦʾ 

ʚʦʜʠ, ʧʦʤ
'
ʷʢʰʝʥʦʾ ʭʦʣʦʜʥʦʾ ʪʘ ʛʘʨʷʯʦʾ ʚʦʜʠ, ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʘʥʦʾ ʭʦʣʦʜʥʦʾ 

ʧʦʤ'ʷʢʰʝʥʦʾ ʚʦʜʠ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʛʘʨʷʯʠʭ ʨʦʟʯʠʥʽʚ ʢʨʘʩʠʣʴʥʠʭ ʘʧʘʨʘʪʽʚ, 
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ʦʙʦʨʦʪʥʦʾ ʚʦʜʠ ʢʦʥʜʠʮʽʦʥʝʨʽʚ, ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʭʦʣʦʜʠʣʴʥʠʭ ʤʘʰʠʥ, 

ʢʦʤʧʨʝʩʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ 

ʅʘ ʬʘʙʨʠʢʘʭ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʚʦʚʥʠ ʚʠʪʨʘʯʘʻʪʴʩʷ ʜʦ 8 ʤ
3
 ʧʠʪʥʦʾ 

ʚʦʜʠ, 50 ʤ
3 
ʧʨʦʷʩʥʝʥʦʾ ʭʦʣʦʜʥʦʾ ʚʦʜʠ, 30 ʤ

3
 ʧʦʤ`ʷʢʰʝʥʦʾ ʪʝʧʣʦʾ ʚʦʜʠ. 

ʧʦʤ'ʷʢʰʝʥʘ ʽ ʪʝʧʣʘ ʚʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʤʠʚʢʘ ʚʦʚʥʠ ʪʘ 

ʜʦʧʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ. ʍʦʣʦʜʥʘ ʧʨʦʷʩʥʝʥʘ ʚʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʦʪʝʣʴʥʽʡ 

ʪʘ ʥʘ ʽʥʰʽ ʚʠʨʦʙʥʠʯʽ ʧʦʪʨʝʙʠ. ʧʨʦʚʦʜʠʪʴʩʷ ʚʦʜʦʶ ʟ ʢʘʣʘʤʫʪʥʽʩʪʶ ʜʦ 5 ʤʛ/ʜʤ
ʟ
, 

ʢʦʣʴʦʨʦʚʽʩʪʶ ʜʦ 25 ʛʨʘʜʫʩʽʚ, ʪʚʝʨʜʽʩʪʶ ʭʦʣʦʜʥʦʾ ʚʦʜʠ 5 ʤʛ-ʝʢʚ/ʜʤ
3
, ʪʝʧʣʦʾ - 

1,5 ʤʛ-ʝʢʚ/ʜʤ
3
, ʚʤʽʩʪʦʤ ʟʘʣʽʟʘ ʽ ʤʘʥʛʘʥʫ - ʥʝ ʙʽʣʴʰʝ 0,1 ʤʛ/ʜʤ

3
. 

ʅʘ 1 ʪ ʣʣʷʥʦʾ ʩʦʣʦʤʢʠ ʥʘ ʟʘʚʦʜʘʭ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʣʴʦʥʫ ʧʦʪʨʽʙʥʦ 

1,6 ʤ
3
 ʧʠʪʥʦʾ, 33 ʤ

3
 ʧʨʦʷʩʥʝʥʦʾ ʚʦʜʠ ʽ 1 ʤ

3
 ʧʦʤô̫ ʢʰʝʥʦʾ ʚʦʜʠ. ʄʦʯʽʥʥʷ ʣʴʦʥʫ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚʦʜʦʶ ʟ ʢʘʣʘʤʫʪʥʽʩʪʶ ʜʦ 100 ʤʛ/ʜʤ
3
, ʢʦʣʴʦʨʦʚʽʩʪʶ ʜʦ 

50 ʛʨʘʜʫʩʽʚ, ʪʚʝʨʜʽʩʪʶ ʜʦ 9 ʤʛ-ʝʢʚ/ʜʤ
3
, ʚʤʽʩʪʦʤ ʟʘʣʽʟʘ ʜʦ 5 ʤʛ/ʜʤ

3
. 

 

3.8 ɺʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʇʽʜʧʨʠʻʤʩʪʚʘ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʤʝʞʘʭ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʯʘʩʪʦ 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʛʦ ʚʦʜʦʧʨʦʚʦʜʫ ʮʴʦʛʦ ʧʫʥʢʪʫ. ʅʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʪʨʝʙʠ ʤʦʞʫʪʴ ʜʦʜʘʪʢʦʚʦ ʟʘʙʠʨʘʪʠ ʚʦʜʫ ʚʣʘʩʥʠʤʠ 

ʚʦʜʦʟʘʙʽʨʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʟ ʟʘʙʦʨʦʤ ʚʦʜʠ ʥʘʙʣʠʞʝʥʦʾ ʜʦ ʧʠʪʥʦʾ ʷʢʦʩʪʽ. 

ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘʣʝʞʘʪʴ ʤʘʢʘʨʦʥʥʽ ʬʘʙʨʠʢʠ, 

ʦʚʦʯʝʩʫʰʠʣʴʥʽ ʢʦʤʙʽʥʘʪʠ, ʤʦʣʦʢʦʟʘʚʦʜʠ, ʩʠʨʟʘʚʦʜʠ, ʭʣʽʙʟʘʚʦʜʠ, ʤô̫ ʩʦ- ʪʘ 

ʨʠʙʦʢʦʤʙʽʥʘʪʠ, ʧʠʚʟʘʚʦʜʠ, ʟʘʚʦʜʠ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, ʩʧʠʨʪʟʘʚʦʜʠ ʪʘ ʽʥ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʚʽʪʴ ʥʝʚʝʣʠʯʢʽ ʮʝʭʠ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʥʘʧʨʷʤʢʫ. ɺʦʜʘ ʥʘ ʚʩʽʭ ʮʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʦʪʨʝʙʠ ʽ ʯʘʩʪʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʥʘ ʤʠʪʪʷ 

ʩʠʨʦʚʠʥʠ, ʜʣʷ ʞʠʚʣʝʥʥʷ ʧʘʨʦʚʠʭ ʢʦʪʣʽʚ, ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʥʘ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʽ ʧʦʪʨʝʙʠ. ɺ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʦʜʘ ʧʠʪʥʦʾ 

ʷʢʦʩʪʽ, ʘʣʝ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʞʠʚʣʝʥʥʷ ʢʦʪʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʤô̫ ʢʰʝʥʘ 

ʚʦʜʘ, ʚ ʦʢʨʝʤʠʭ ʮʠʢʣʘʭ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚʦʜʘ ʟʽ ʟʤʝʥʰʝʥʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʟʘʣʽʟʘ (0,1 ʤʛ/ʜʤ
3
), ʟ ʧʽʜʚʠʱʝʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʟʘʚʠʩʣʠʭ 
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ʨʝʯʦʚʠʥ ʘʙʦ ʢʦʣʴʦʨʦʚʽʩʪʶ. ʉʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʧʨʷʤʦʪʦʯʥʽ ʪʘ ʦʙʦʨʦʪʥʽ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʩʧʠʨʪʟʘʚʦʜʽʚ 

ʉʧʠʨʪʦʚʽ ʟʘʚʦʜʠ ʟʘ ʚʠʜʦʤ ʩʠʨʦʚʠʥʠ, ʱʦ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ, ʧʦʜʽʣʷʶʪʴʩʷ 

ʥʘ ʪʘʢʽ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʟʝʨʥʽ, ʢʘʨʪʦʧʣʽ, ʪʦʙʪʦ ʚʤʽʱʫʶʯʠ ʢʨʦʭʤʘʣʴ, ʪʘ ʪʘʢʽ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʚʽʜʭʦʜʘʭ ʙʫʨʷʢʦʮʫʢʨʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʦʙʪʦ ʤʝʣʷʩʠ. 

ʆʩʥʦʚʥʦʶ ʧʨʦʜʫʢʮʽʻʶ ʩʧʠʨʪʦʚʠʭ ʟʘʚʦʜʽʚ ʝ ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ, ʘ ʜʦʜʘʪʢʦʚʦʶ - 

ʭʣʙ̔ʦʧʝʢʘʨʩʴʢʽ ʪʘ ʢʦʨʤʦʚʽ ʜʨʽʞʜʞʽ. ʅʘ ʣʽʢʝʨʦ-ʛʦʨʽʣʯʘʥʽ ʟʘʚʦʜʽ ʥʘʜʭʦʜʠʪʴ 

ʩʧʠʨʪ-ʨʝʢʪʠʬʽʢʘʪ ʚʠʱʦʛʦ ʦʯʠʱʝʥʥʷ (ʤʽʮʥʽʩʪʴ ʥʝ ʥʠʞʯʝ 96,2% ʦʙ.); ʩʧʠʨʪ-

ʨʝʢʪʠʬʽʢʘʪ "ɽʢʩʪʨʘ" (ʤʽʮʥʽʩʪʴ ʥʝ ʥʠʞʯʝ 96,5 % ʦʙ.); ʩʧʠʨʪ-ʨʝʢʪʠʬʽʢʘʪ "ʃʶʢʩ" 

(ʤʮ̔ʥʽʩʪʴ ʥʝ ʥʠʞʯʝ 96,3 % ʦʙ.). 

ʇʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʠʨʪʫ ʟ ʤʝʣʷʩʠ ʦʩʪʘʥʥʷ ʨʦʟʯʠʥʷʻʪʴʩʷ ʚʦʜʦʶ ʜʦ 

ʧʝʚʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʭʠʭ ʨʝʯʦʚʠʥ, ʫ ʨʦʟʯʠʥ ʜʦʜʘʶʪʴʩʷ ʞʠʚʣʷʯʽ ʩʦʣʽ ʪʘ 

ʜʨʽʞʜʞʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʭʦʜʠʪʴ ʟʙʨʦʜʞʫʚʘʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʧʠʨʪʫ ʪʘ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. ɻʦʪʦʚʘ ʙʨʘʞʢʘ ʧʦʩʪʫʧʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʝʨʝʛʦʥʢʫ ʚ 

ʙʨʘʛʦʨʝʢʪʠʬʽʢʘʮʽʡʥʠʡ ʘʧʘʨʘʪ. ɹʨʘʞʢʘ ʤʦʞʝ ʙʫʪʠ ʩʠʨʦʚʠʥʦʶ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʜʨʽʞʜʞʽʚ, ʘ ʪʦʤʫ ʤʦʞʝ ʥʘʜʭʦʜʠʪʠ ʚ ʮʝʭ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʜʨʽʞʜʞʽʚ ʫ ʚʽʜʜʽʣʝʥʥʷ ʜʨʽʞʜʞʽʚ, ʜʝ ʜʨʽʞʜʞʽ ʚʽʜʜʽʣʷʶʪʴʩʷ 

ʚʽʜ ʩʧʠʨʪʦʚʦʾ ʙʨʘʞʢʠ. ɼʨʽʞʜʞʽ ʧʨʦʤʠʚʘʶʪʴʩʷ ʚʦʜʦʶ ʧʠʪʥʦʾ ʷʢʦʩʪʽ, 

ʟʛʫʱʫʶʪʴʩʷ, ʧʨʝʩʫʶʪʴʩʷ ʪʘ ʨʦʟʬʘʩʦʚʫʶʪʴʩʷ. ɿʨʽʣʘ ʙʨʘʞʢʘ ʧʦʜʘʻʪʴʩʷ ʥʘ 

ʙʨʘʛʦʨʝʢʪʠʬʽʢʘʮʽʡʥʠʡ ʘʧʘʨʘʪ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʠʨʪʫ. ʇʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʩʧʠʨʪʫ ʽʟ ʟʝʨʥʘ ʘʙʦ ʢʘʨʪʦʧʣʽ ʩʠʨʦʚʠʥʘ ʤʥʝʪʴʩʷ, ʜʨʦʙʠʪʴʩʷ, ʜʦʜʘʻʪʴʩʷ ʚʦʜʘ ʽ 

ʨʦʟʚʘʨʶʻʪʴʩʷ ʟ ʜʦʜʘʚʘʥʥʷʤ ʩʦʣʦʜʦʚʦʛʦ ʤʦʣʦʢʘ ʘʙʦ ʢʫʣʴʪʫʨʠ ʧʣʽʩʥʝʚʠʭ 

ʛʨʠʙʢʽʚ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʦʭʦʜʠʪʴ ʟʙʨʦʜʞʫʚʘʥʥʷ ʚʩʽʻʾ ʤʘʩʠ ʟ ʥʘʩʪʫʧʥʦʶ 

ʧʝʨʝʛʦʥʢʦʶ ʚʞʝ ʟʨʽʣʦʾ ʙʨʘʞʢʠ ʥʘ ʙʘʛʘʪʦʨʝʢʪʠʬʽʢʘʮʽʡʥʠʭ ʢʦʣʦʥʘʭ. 

ʇʽʩʣʷʜʨʽʞʜʞʝʚʘ ʙʘʨʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʢʦʨʤ ʜʣʷ ʩʢʦʪʫ. 

ʇʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʭʠʭ ʢʦʨʤʦʚʠʭ ʜʨʽʞʜʞʽʚ ʥʘ ʧʽʩʣʷʩʧʠʨʪʦʚʽʡ 

ʙʘʨʜʽ ʧʦʣʷʛʘʻ ʚ ʦʭʦʣʦʜʞʫʚʘʥʥʽ ʙʘʨʜʠ, ʧʽʜʛʦʪʦʚʮʽ ʞʠʚʣʷʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʚʠʨʦʱʫʚʘʥʥʽ ʢʫʣʴʪʫʨʠ ʢʦʨʤʦʚʠʭ ʜʨʽʞʜʞʽʚ ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʽʡ ʘʝʨʘʮʽʾ 
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ʩʝʨʝʜʦʚʠʱʘ, ʟʛʫʱʫʚʘʥʥʽ ʙʽʦʤʘʩʠ ʜʨʽʞʜʞʽʚ ʪʘ ʾʾ ʧʨʦʤʠʚʮʽ. ɺʽʜʭʦʜʘʤʠ ʝ 

ʧʽʩʣʷʜʨʽʞʜʞʝʚʘ ʙʘʨʜʘ. 

ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʜʢʦʾ ʭʘʨʯʦʚʦʾ ʚʫʛʣʝʢʠʩʣʦʪʠ ʝ 

ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʷʢʠʡ ʚʠʜʽʣʷʻʪʴʩʷ ʧʨʠ ʩʧʠʨʪʦʚʦʤʫ ʟʙʨʦʜʞʫ ʚʘʥʥʽ. 

ɺʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʟʙʠʨʘʻʪʴʩʷ ʚ ʛʘʟʛʦʣʴʜʝʨʽ, ʦʯʠʱʫʻʪʴʩʷ ʚ ʩʢʨʫʙʝʨʽ ʪʘ ʬʽʣʴʪʨʘʭ, 

ʢʦʤʧʨʠʤʫʻʪʴʩʷ ʚ ʪʨʠ ʩʪʫʧʝʥʽ, ʢʦʥʜʝʥʩʫʻʪʴʩʷ ʪʘ ʨʦʟʣʠʚʘʻʪʴʩʷ ʚ ʙʘʣʦʥʠ ʘʙʦ 

ʢʦʥʪʝʡʥʝʨʠ. 

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʩʧʠʨʪʫ ʽʟ ʙʨʘʞʢʠ ʚ ʋʢʨʘʾʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʠʧʦʚʽ 

ʙʨʘʛʦʨʝʢʪʠʬʽʢʘʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ ʥʝʧʨʷʤʦʾ ʜʽʾ (ɹʈʋʅɼ), ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʽʟ ʙʨʘʞʥʦʾ (ɹʂ), ʝʧʶʨʘʮʽʡʥʦʾ (ʕʂ) ʽ ʨʝʪʠʬʽʢʘʮʽʡʥʦʾ (ʈʂ) ʢʦʣʦʥ. 

ɺʦʜʘ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʠʨʪʫ ʪʘ ʜʨʽʞʜʞʽʚ :̒ 

¶ ʩʠʨʦʚʠʥʦʶ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ; 

¶ ʭʦʣʦʜʦʘʛʝʥʪʦʤ ʚ ʫʩʽʭ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʘʭ; 

¶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʨʠ; 

¶ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʤʠʪʪʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʪʘʨʠ, ʩʠʨʦʚʠʥʠ. 

 

ɺʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʥʘ ʧʠʪʥʽ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʽ 

ʧʦʪʨʝʙʠ. ɺʦʜʘ ʧʠʪʥʦʾ ʷʢʦʩʪʽ (ɼʉʘʥʇʽʅʫ 2.2.4-171-10) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 

ʧʨʦʤʠʚʢʫ ʙʽʦʤʘʩʠ ʜʨʽʞʜʞʽʚ (ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʣʷʩʦʚʦʾ ʙʘʨʜʠ), ʥʘ 

ʟʘʤʦʯʫʚʘʥʥʷ ʟʝʨʥʘ ʜʣʷ ʩʦʣʦʜʫ, ʜʣʷ ʛʽʜʨʦʧʦʜʘʯʽ ʪʘ ʜʝʟʽʥʬʝʢʮʽʾ ʟʝʣʝʥʦʛʦ 

ʩʦʣʦʜʫ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʦʣʦʜʦʚʦʛʦ ʤʦʣʦʢʘ, ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʽ 

ʭʦʣʦʜʠʣʴʥʠʢʽʚ ʙʨʘʛʦʨʝʢʪʠʬʽʢʘʮʽʡʥʠʭ ʢʦʣʦʥ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥ. ɺʦʜʥʦʯʘʩ 

ʟʘʨʘʟ ʟʤʽʥʶʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʚʦʜʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʧʠʨʪʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʽ, ʪʘʢʦʞ ʷʢ ʚʠʤʦʛʠ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ, ʚʦʥʠ ʩʪʘʶʪʴ ʙʽʣʴʰ 

ʞʦʨʩʪʢʠʤʠ (ʪʘʙʣ. 3.1). 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ (ʧʨʠʙʣʠʟʥʦ 80%) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 

ʦʭʦʣʦʜʞʝʥʥʷ (ʨʠʩ. 3.18). ʊʦʙʪʦ ʚʦʜʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʪʘʙʽʣʴʥʦʶ ʽ ʥʝ ʜʘʚʘʪʠ ʥʘ 

ʥʘʛʨʽʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʘʭ ʚʽʜʢʣʘʜʘʪʠʩʴ, ʥʘʩʘʤʧʝʨʝʜ, ʢʘʨʙʦʥʘʪʫ ʢʘʣʴʮʽʶ ʪʘ 

ʩʦʣʝʡ ʟʘʣʽʟʘ. ɹʽʣʴʰʽʩʪʴ ʟʘʚʦʜʽʚ ʤʘʶʪʴ ʧʨʷʤʦʪʦʯʥʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟ ʯʘʩʪʢʦʚʠʤ ʧʦʚʪʦʨʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʤʦʚʥʦ-ʯʠʩʪʠʭ ʚʦʜ.  
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ʊʘʙʣʠʮʷ 3.1 - ʄʝʞʽ ʜʦʧʫʩʪʠʤʦʛʦ ʚʤʽʩʪʫ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʚʦʜʽ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʦʨʽʣʢʠ 

 

ʇʦʢʘʟʥʠʢ 

ɺʠʤʦʛʠ ʜʦ ʚʦʜʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʦʨʽʣʢʠ 

ɼʣʷ ʚʦʜʠ ʟ ʚʠʭʽʜʥʦʶ 

ʞʦʨʩʪʢʽʩʪʶ ʙʽʣʴʰʝ 

1 ʤʛ-ʝʢʚ/ʜʤ
3
 

ɼʣʷ ʚʦʜʠ ʟ ʚʠʭʽʜʥʦʶ 

ʞʦʨʩʪʢʽʩʪʶ ʜʦ 

1 ʤʛ-ʝʢʚ/ʜʤ
3
 

ʨʅ ʄʝʥʰʝ 7,8 ʄʝʥʰʝ 7,8 

ʍʣʦʨʠʜʠ, ʤʛ/ʜʤ
3
 80 25 

ʉʫʣʴʬʘʪʠ, ʤʛ/ʜʤ
3
 100 20 

ʄʘʛʥʽʡ, ʤʛ/ʜʤ
3
 1,3 7 

ʌʝʨʫʤ, ʤʛ/ʜʤ
3
 0,13 0,1 

ʂʘʣʴʮʽʡ, ʤʛ/ʜʤ
3
 1,3 7 

ʃʫʞʥʽʩʪʴ, ʤʛ/ʜʤ
3
 4 1 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ, ʤʛ/ʜʤ
3
 500 100 

ʆʢʠʩʥʶʚʘʥʽʩʪʴ, ʤʛ ʆ2/ʜʤ
3
 6 6 

ʊʚʝʨʜʽʩʪʴ, ʤʛ-ʝʢʚ/ʜʤ
3
 0,2 1 

ʂʘʣʘʤʫʪʥʽʩʪʴ, ʤʛ/ʜʤ
3
 1,5 1,5 

ʂʦʣʴʦʨʦʚʽʩʪʴ, ʛʨʘʜ. 0 0 

ʂʘʣʽʡ ʽ ʥʘʪʨʽʡ, ʤʛ/ʜʤ
3
 100 15 

ʅʽʪʨʘʪʠ, ʤʛ/ʜʤ
3
 40 40 

ʌʦʩʬʘʪʠ, ʤʛ/ʜʤ
3
 0,1 0,1 

ʄʘʥʛʘʥ, ʤʛ/ʜʤ
3
 0,1 0,1 

ʉʠʣʽʢʘʪʠ, ʤʛ/ʜʤ
3
 7 3 

ɸʣʶʤʽʥʽʡ, ʤʛ/ʜʤ
3
 0,1 0,1 

ʂʫʧʨʫʤ, , ʤʛ/ʜʤ
3
 0,1 0,1 

 

ɺ ʋʢʨʘʾʥʽ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʩʧʠʨʪʫ ʽ ʧʨʦʤʠʚʢʠ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ 

ʜʨʽʞʜʞʽʚ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʨʪʝʟʽʘʥʩʴʢʘ ʚʦʜʘ. ɺʦʜʘ ʟ 

ʜʝʬʣʝʛʤʘʪʦʨʽʚ ʨʝʢʪʠʬʽʢʘʮʽʡʥʠʭ ʢʦʣʦʥ ʥʘʡʙʽʣʴʰʝ ʥʘʛʨʽʚʘʻʪʴʩʷ, ʘ ʪʦʤʫ 
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ʯʘʩʪʢʦʚʦ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʨʦʟʩʠʨʦʧʢʫ ʤʝʣʷʩʠ, ʞʠʚʣʝʥʥʷ 

ʧʘʨʦʚʠʭ ʢʦʪʣʽʚ ʽ ʤʠʪʪʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʥʘʡʯʘʩʪʽʰʝ ʥʘ 

ʩʧʠʨʪʦʚʠʭ ʟʘʚʦʜʘʭ ʋʢʨʘʾʥʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜʟʝʤʥʘ ʚʦʜʘ, ʪʦ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ, ʧʦʪʨʽʙʥʝ ʾʾ ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʡʥʘ ʦʙʨʦʙʢʘ ʘʙʦ ʧʦʤô̫ ʢʰʝʥʥʷ 

ʚʦʜʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʯʝʨʝʟ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʠʨʪʫ. 

 

1- ʛʽʜʨʦʘʚʪʦʤʘʪʠʯʥʘ ʫʩʪʘʥʦʚʢʘ ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʚʦʜʠ; 2 - ʙʘʢ ʭʦʣʦʜʥʦʾ 

ʚʦʜʠ; 3- ʙʘʢ ʦʙʦʨʦʪʥʦʾ ʚʦʜʠ; 4- ʙʘʢ ʛʘʨʷʯʦʾ ʚʦʜʠ; 5- ʙʘʢʠ-ʥʘʢʦʧʠʯʫʚʘʯʽ;         

6- ʙʣʦʢ ʩʧʠʨʪʦʚʣʦʚʣʶʚʘʯʽʚ, ʢʦʥʜʝʩʘʪʦʨʽʚ, ʜʝʬʣʝʛʤʘʪʦʨʽʚ, ʚʽʜʧʦʚʽʜʥʦ 1, 2, 3 

ʢʦʣʦʥ; 7- ʤʘʛʥʽʪʥʽ ʫʩʪʘʥʦʚʢʠ; 8- ʙʘʢʪʝʨʠʮʠʜʥʘ ʫʩʪʘʥʦʚʢʘ 

ʈʠʩʫʥʦʢ 3.18 - ʉʭʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʠʷ ʩʧʠʨʪʦʚʦʛʦ ʟʘʚʦʜʫ. 

 

3.9 ɯʥʥʦʚʘʮʽʡʥʽ ʧʨʠʡʦʤʠ ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʽʦʥʦʦʙʤʽʥʥʦʾ 

ʦʙʨʦʙʢʠ ʚʦʜʠ 

ʋ ʧʨʘʢʪʠʮʽ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʽʦʥʦʦʙʤʽʥʥʦʛʦ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ï ʧʨʷʤʦʪʝʯʽʡʥʫ ʪʘ ʧʨʦʪʠʪʝʯʽʡʥʫ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʧʨʷʤʘʤʠ ʨʫʭʫ ʚʦʜʠ, ʱʦ ʦʯʠʱʘʻʪʴʩʷ, ʪʘ ʨʝʛʝʥʝʨʘʮʽʡʥʦʛʦ 

ʨʦʟʯʠʥʫ. 


