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1  ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ 

ɿʚʘʨʶʚʘʥʥʷ ʪʘ ʩʧʦʨʽʜʥʝʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʝʢʦʥʦʤʽʮʽ 

ʨʽʟʥʠʭ ʢʨʘʾʥ. ʈʦʟʚʠʪʦʢ ʮʠʭ ʥʘʧʨʷʤʢʽʚ ʜʠʢʪʫʻʪʴʩʷ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʥʘʷʚʥʽʩʪʶ ʚ 

ʢʦʥʢʨʝʪʥʽʡ ʢʨʘʾʥʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʘ ʟ ʽʥʰʦʛʦ 

ï ʧʦʪʨʝʙʘʤʠ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʠʟʢʦʶ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʥʦʩʷʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ 

 

1. 1 ʈʦʣʴ ʟʚʘʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʨʦʟʚʠʪʢʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ 

ʇʦʥʘʜ ʧʦʣʦʚʠʥʠ ʚʘʣʦʚʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ ʧʨʦʤʠʩʣʦʚʦ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʪʚʦʨʶʻʪʴʩʷ ʟʚ ʜʦʧʦʤʦʛʦʶ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʩʧʦʨʽʜʥʝʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʇʨʠ ʮʴʦʤʫ ʜʦ  ӏ  ʩʚʽʪʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ ʡʜʝ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʩʧʦʨʫʜ, ʘ ʪʦʚʱʠʥʘ ʟʚʘʨʶʚʘʥʠʭ ʜʝʪʘʣʝʡ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʤʽʢʨʦʤʝʪʨʽʚ ʜʦ ʤʝʪʨʽʚ, ʤʘʩʘ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ï ʚʽʜ ʯʘʩʪʦʢ 

ʛʨʘʤʫ ʜʦ ʩʦʪʝʥʴ ʪʘ ʪʠʩʷʯ ʪʦʥ.  

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ɿʂ) ʦʙʫʤʦʚʣʝʥʝ ʤʦʞʣʠʚʽʩʪʶ: 

 ʩʫʤʽʱʘʪʠ ʧʝʨʝʚʘʛʠ ʩʢʣʘʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟ ʧʝʨʝʚʘʛʘʤʠ 

ʤʦʥʦʣʽʪʥʠʭ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

 ʨʦʟʰʠʨʶʚʘʪʠ ʚʠʙʽʨ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʪʘ ʥʘʜʽʡʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 

 ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʨʽʟʥʦʨʽʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʥʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ ʨʦʙʦʪʠ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʦʚʥʦʮʽʥʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʟʤʝʥʰʫʚʘʪʠ ʤʘʩʫ 

ʪʘ ʤʝʪʘʣʦʤʽʩʪʢʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ; 

 ʟʥʠʞʫʚʘʪʠ ʚʠʨʦʙʥʠʯʽ ʚʠʜʘʪʢʠ ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ɿʂ ʪʘ ʚʠʤʦʛ, ʷʢʽ ʜʦ ʥʠʭ ʚʠʩʫʚʘʶʪʴʩʷ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ. ʇʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʠʤ ʟ ʥʠʭ ʻ 
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ʩʪʘʣʴ, ʚʠʨʦʙʥʠʮʪʚʦ ʷʢʦʾ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 93% ʚʽʜ ʫʩʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʄʝʪʘʣʦʤʽʩʪʢʽ ʛʘʣʫʟʽ. ɸʥʘʣʽʪʠʢʠ  ʤʽʞʥʘʨʦʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʯʘʚʫʥʫ ʪʘ ʩʪʘʣʽ 

(IISI) ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʧʨʷʤʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʟʨʦʩʪʘʥʥʷʤ 

ʩʧʦʞʠʚʘʥʥʷ ʩʪʘʣʽ ʪʘ ʟʘʛʘʣʴʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʨʽʚʥʝʤ ʢʨʘʾʥ ʟ ʚʠʩʦʢʠʤʠ ʪʝʤʧʘʤʠ  

ʟʨʦʩʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʘʣʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʋ ʢʨʘʾʥʘʭ ʟ ʨʦʟʚʠʥʝʥʦʶ ʝʢʦʥʦʤʽʢʦʶ ʤʝʪʘʣʦʩʧʦʞʠʚʘʶʯʠʤʠ ʛʘʣʫʟʷʤʠ ʻ 

ʧʨʦʤʠʩʣʦʚʝ ʪʘ ʮʠʚʽʣʴʥʝ ʙʫʜʽʚʥʠʮʪʚʦ, ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ, ʚʘʞʢʝ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʥʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, 

ʪʨʫʙʦʧʨʦʚʽʜʥʠʡ ʪʨʘʥʩʧʦʨʪ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʮʠʭ ʢʨʘʾʥ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ ʪʘ 

ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ ʩʪʘʣʠ ʣʦʢʦʤʦʪʠʚʘʤʠ ʩʫʯʘʩʥʦʾ ʝʢʦʥʦʤʽʢʠ. ɼʣʷ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ  ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʜʝʢʽʣʴʢʘ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʥʘʧʨʷʤʢʽʚ 

ʟʙʽʣʴʰʝʥʥʷ ʤʝʪʘʣʦʩʧʦʞʠʚʘʥʥʷ. ʇʝʨʝʜʦʚʩʽʤ, ʤʦʚʘ ʡʜʝ ʧʨʦ ʚʠʨʦʙʥʠʮʪʚʦ ʟʚʘʨʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

 ʅʘ ʦʙôʻʢʪʘʭ ʙʘʟʦʚʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ (ʯʦʨʥʦʾ ʪʘ ʢʦʣʴʦʨʦʚʦʾ 

ʤʝʪʘʣʫʨʛʽʾ, ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʝʥʝʨʛʝʪʠʯʥʦʾ, ʚʫʛʣʝʚʠʜʦʙʫʚʥʦʾ, ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʪʦʱʦ) ʝʢʩʧʣʫʘʪʫʶʪʴ 36 ʤʣʥ. ʪ ʥʝʩʫʯʠʭ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʃʝʚʦʚʘ ʯʘʩʪʢʘ 

ʜʘʥʠʭ ʦʙôʻʢʪʽʚ ï ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ (ʙʣʠʟʴʢʦ 60%), ʤʝʪʘʣʝʚʽ ʣʠʩʪʦʚʽ 

ʢʦʥʩʪʨʫʢʮʽʾ (ʧʝʨʝʚʘʞʥʦ  ʩʪʘʣʝʚʽ ʨʝʟʝʨʚʫʘʨʠ), ʝʣʝʢʪʨʦʤʝʨʝʞʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ 

(ʱʦʛʣʠ, ʦʧʦʨʠ ʃɽʇ), ʘ ʪʘʢʦʞ ʤʦʩʪʠ. ʆʩʥʦʚʫ ʤʝʪʘʣʦʬʦʥʜʫ, ʷʢʠʡ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ, 

ʩʢʣʘʜʘʶʪʴ ʤʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʚʝʜʝʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʚ 1950-1983 ʨʨ., ʪʦʙʪʦ 

ʪʽ, ʱʦ ʧʨʦʩʣʫʞʠʣʠ 17 ï 50 ʨʦʢʽʚ.  

ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʬʽʟʠʯʥʠʡ ʟʥʦʩ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʥʘ ʤʦʤʝʥʪ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʩʢʣʘʜʘʻ 35 ï 40%. ɺʽʜʥʦʩʥʦ ʧʨʦʤʠʩʣʦʚʠʭ ʙʫʜʽʚʝʣʴ ʮʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʩʝʨʝʜʥʽʡ ʚʽʢ ʾʭ ʩʣʫʞʙʠ ʩʪʘʥʦʚʠʪʴ 40 ï 50 ʨʦʢʽʚ. ʉʴʦʛʦʜʥʽ ʧʦʥʘʜ 15% 

(5,4 ʤʣʥ. ʪ) ʥʘʷʚʥʦʛʦ ʤʝʪʘʣʦʬʦʥʘ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʋʢʨʘʾʥʽ ʧʦʪʨʝʙʫʻ 

ʪʝʨʤʽʥʦʚʦʾ ʟʘʤʽʥʠ.  

ʇʨʦʚʽʜʥʘ ʨʦʣʴ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʥʘʰʦʾ ʢʨʘʾʥʠ ʥʘʣʝʞʠʪʴ 

ʟʘʣʽʟʥʠʮʽ, ʥʘ ʷʢʫ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 80% ʫʩʽʭ ʚʘʥʪʘʞʦʧʝʨʝʚʝʟʝʥʴ. ʉʴʦʛʦʜʥʽ 

Ăʋʢʨʟʘʣʽʟʥʠʮʷò ʝʢʩʧʣʫʘʪʫʻ 22 ʪʠʩ. ʢʤ  ʟʘʣʽʟʥʠʮʽ, ʯʚʝʨʪʴ ʷʢʦʾ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 
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ʢʨʠʪʠʯʥʦʤʫ ʩʪʘʥʽ. ɿʥʘʯʥʦ ʟʥʦʰʝʥʠʡ ʪʷʛʣʦʚʠʡ ʪʘ ʨʫʭʦʤʠʡ ʩʢʣʘʜ: ʝʣʝʢʪʨʦʧʦʾʟʜʠ 

ï ʥʘ 78%, ʜʠʟʝʣʴ-ʧʦʾʟʜʠ ï ʥʘ 83%, ʧʘʩʘʞʠʨʩʴʢʽ ʚʘʛʦʥʠ ï ʥʘ 88%, ʚʘʥʪʘʞʥʽ ï ʥʘ 

80%.  

ɺʝʣʠʯʝʟʥʠʡ ʤʝʪʘʣʦʬʦʥʜ ʥʘʢʦʧʠʯʝʥʦ ʚ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʽʡ ʩʠʩʪʝʤʽ ʋʢʨʘʾʥʠ, 

ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʷʢʦʾ ʩʢʣʘʜʘʻ 37,6 ʪʠʩ. ʢʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʘʛʽʩʪʨʘʣʴʥʠʭ 

ʛʘʟʦʧʨʦʚʦʜʽʚ ï 22,2 ʪʠʩ. ʢʤ. ɿʘ ʜʘʥʠʤʠ Ăʋʢʨʘʚʪʦʜʦʨʘò ʘʚʪʦʜʦʨʦʞʥʷ ʤʝʨʝʞʘ 

ʥʘʰʦʾ ʢʨʘʾʥʠ ʩʢʣʘʜʘʻ 170 ʪʠʩ. ʢʤ, ʟ ʥʠʭ 20 ʪʠʩ. ʢʤ ï ʜʦʨʦʛʠ ʜʝʨʞʘʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ. ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ ʮʠʭ ʜʦʨʽʛ ʧʦʙʫʜʦʚʘʥʦ ʚ 1950-60 ʨʦʢʘʭ ʽ ʾʭ ʧʨʦʧʫʩʢʥʘ 

ʟʜʘʪʥʽʩʪʴ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʥʠʟʴʢʦʶ.  

ɿʘ ʦʨʽʻʥʪʦʚʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʨʝʘʣʽʟʘʮʽʷ ʣʠʰʝ ʟʛʘʜʘʥʠʭ ʚʠʱʝ ʥʘʧʨʷʤʢʽʚ 

ʟʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʤʝʪʘʣʫ ʚ ʝʢʦʥʦʤʽʮʽ ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ 10 ʨʦʢʽʚ 

ʜʦʟʚʦʣʠʪʴ ʜʦʚʝʩʪʠ  ʧʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʩʪʘʣʝʚʦʛʦ ʤʝʪʘʣʦʧʨʦʢʘʪʫ ʜʦ 300...350 

ʢʛ/ ʣʶʜʠʥʫ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɯʩʥʫʻ ʜʚʘ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ: ʟʥʠʞʝʥʥʷ ʮʽʥʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʚʠʧʫʩʢʘʻʪʴʩʷ.  

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʮʽʥʠ ʚʨʘʭʦʚʫʶʪʴ ʥʝ ʣʠʰʝ ʚʠʨʦʙʥʠʯʽ ʚʠʜʘʪʢʠ ʬʘʢʪʦʨʽʚ, 

ʧʨʠʙʫʪʦʢ, ʘʣʝ ʡ ʙʘʛʘʪʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ, ʟʦʢʨʝʤʘ ʨʽʚʝʥʴ ʮʽʥ ʥʘ ʨʠʥʢʫ ʪʦʱʦ. 

ɺʽʜʦʤʦ, ʱʦ ʦʩʥʦʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʩʧʨʠʯʠʥʷʶʪʴ: 

ʧʨʠʟʥʘʯʝʥʥʷ; ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ; ʩʝʨʽʡʥʽʩʪʴ ʪʘ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ; ʚʘʨʪʽʩʪʴ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʦʩʥʦʚʥʠʭ, ʟʚʘʨʶʚʘʣʴʥʠʭ ʪʘ 

ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʪʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ʅʘ ʨʠʩ.1 

ʧʦʢʘʟʘʥʦ ʩʭʝʤʫ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ ʦʩʥʦʚʥʠʤʠ 

ʩʪʘʪʪʷʤʠ ʚʠʜʘʪʢʽʚ, ʘ ʥʘ ʨʠʩ.2 ʫʟʘʛʘʣʴʥʝʥʦ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʷʢʽʩʪʴ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʽ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʊʝʭʥʦʣʦʛʽʾ ʟʚʘʨʶʚʘʥʥʷ. ʇʦʢʨʘʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʟʚʘʨʶʚʘʥʥʷ ʚʽʜʽʛʨʘʻ 

ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʪʘ ï ʚ ʮʽʣʦʤʫ ï ʚ 

ʩʪʚʦʨʝʥʥʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʚ ʷʢʦʤʫ ʧʝʨʰʽ 

ʧʦʟʠʮʽʾ ʟʘʡʤʘʶʪʴ ʜʫʛʦʚʝ ʪʘ ʢʦʥʪʘʢʪʥʝ ʟʚʘʨʶʚʘʥʥʷ.  
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ʈʠʩʫʥʦʢ 1 ï ʐʣʷʭʠ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
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ʈʠʩʫʥʦʢ 2 ï ʆʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʟôʻʜʥʘʥʴ ʽ ʢʦʥʩʪʨʫʢʮʽʡ 
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ʋ ʢʨʘʾʥʘʭ ɭʉ ʟ 2000 ʨʦʢʫ ʯʘʩʪʢʘ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʧʽʜ ʬʣʶʩʦʤ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤʽʥʥʦʶ, ʟʙʽʣʴʰʠʣʠʩʷ ʦʙʩʷʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʚ ʟʘʭʠʩʥʠʭ ʛʘʟʘʭ ʩʫʮʽʣʴʥʠʤ ʪʘ ʧʦʨʦʰʢʦʚʠʤ ʜʨʦʪʦʤ 

ʽ ʩʢʦʨʦʪʠʣʘʩʷ ʯʘʩʪʢʘ ʨʫʯʥʦʛʦ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʚʠʛʣʷʜʘʻ ʡ ʩʪʨʫʢʪʫʨʘ ʚʠʧʫʩʢʫ ʟʚʘʨʶʚʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʫ ʢʨʘʾʥʘʭ ɭʉ: ʧʦʢʨʠʪʽ ʝʣʝʢʪʨʦʜʠ ʜʣʷ ʨʫʯʥʦʛʦ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ï 

20%; ʜʨʽʪ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʚ ʟʘʭʠʩʥʠʭ ʛʘʟʘʭ ï 63%; 

ʧʦʨʦʰʢʦʚʠʡ ʜʨʽʪ ï 9%; ʟʚʘʨʶʚʘʣʴʥʽ ʬʣʶʩʠ ï 8%. 

ɺʠʭʦʜʷʯʠ ʟʽ ʩʪʨʫʢʪʫʨʠ ʩʧʦʞʠʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʨʠʩ.3), 

ʘʥʘʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʤʘʻ ʤʽʩʮʝ ʥʝ ʣʠʰʝ ʫ ʟʘʭʽʜʥʽʡ ɭʚʨʦʧʽ, ʘʣʝ ʡ ʫ ʉʐɸ, ʗʧʦʥʽʾ 

ʪʘ ʈʝʩʧʫʙʣʽʮʽ ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ.  

 

ʈʠʩʫʥʦʢ 3 ï ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʨʽʟʥʠʭ 

ʨʝʛʽʦʥʘʭ ʽ ʢʨʘʾʥʘʭ ʩʚʽʪʫ (2006 ʨʽʢ) 

ɿʘ ʜʘʥʠʤʠ ʘʩʦʮʽʘʮʽʾ Ăɽʣʝʢʪʨʦʜò, ʫ 2007 ʨ. ʫ ʈʦʩʽʾ, ʋʢʨʘʾʥʽ ʪʘ ʽʥʰʠʭ ʉʅɼ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʯʘʩʪʢʘ ʧʦʢʨʠʪʠʭ ʝʣʝʢʪʨʦʜʽʚ ʩʢʣʘʣʘ 

78,3%; ʜʨʦʪʠ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʚ ʟʘʭʠʩʥʠʭ ʛʘʟʘʭ ï 12%; 

ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ ï 1,1%; ʬʣʶʩʽʚ ï 8,6%. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʠʪʦʤʘ ʚʘʛʘ 

ʨʫʯʥʦʛʦ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʚ ʮʠʭ ʢʨʘʾʥʘʭ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʨʝʰʪʦʶ ʩʧʦʩʦʙʽʚ 
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ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ. ɺʝʣʠʢʘ ʯʘʩʪʢʘ ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʫ 

ʚʽʪʯʠʟʥʷʥʦʤʫ ʟʚʘʨʶʚʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʝ ʩʪʠʤʫʣʶʻ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʘ ʜʝʪʘʣʝʡ ʜʣʷ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʟʙʽʣʴʰʫʻ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʟʚʘʨʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʜʝʬʝʢʪʽʚ ʫ ʰʚʘʭ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʠʭ ʜʝʬʦʨʤʘʮʽʡ ʚʠʨʦʙʫ.  

 

 1. 2 ʆʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʟʚʘʨʶʚʘʥʥʷ 

ʄʘʪʝʨʽʘʣ ʦʙʠʨʘʶʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʭʘʨʘʢʪʝʨʫ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ (ʩʪʘʪʠʯʥʠʭ, ʜʠʥʘʤʽʯʥʠʭ, ʫʜʘʨʥʠʭ), ʨʦʙʦʪʠ ʚ 

ʫʤʦʚʘʭ ʥʠʟʴʢʠʭ ʪʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʟʥʦʩʫ ʪʦʱʦ. 

ʇʨʦʪʝ ʥʘʚʽʪʴ ʧʨʠ ʪʘʢʦʤʫ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ ʚʠʤʦʛ ʩʪʘʣʴ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʫʩʝ ʙʽʣʴʰʫ ʨʦʣʴ ʚ ʷʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʚʽʜʽʛʨʘʶʪʴ ʘʣʶʤʽʥʽʻʚʽ ʪʘ ʪʠʪʘʥʦʚʽ ʩʧʣʘʚʠ, ʘ ʪʘʢʦʞ ʧʣʘʩʪʤʘʩʠ. ɹʘʛʘʪʦ ʟ ʮʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʥʘʡʙʽʣʴʰ ʥʘʫʢʦʚʦ ʤʽʩʪʢʠʭ ʛʘʣʫʟʷʭ ʝʢʦʥʦʤʽʢʠ.  

ʉʪʘʣʽ ʜʣʷ ʟʚʘʨʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʗʢ ʚʽʜʤʽʯʘʣʦʩʷ ʨʘʥʽʰʝ, 

ʙʫʜʽʚʥʠʮʪʚʦ ï ʦʜʥʝ ʟ ʥʘʡʙʽʣʴʰ ʤʝʪʘʣʦ ʤʽʩʪʢʠʭ ʛʘʣʫʟʝʡ ʫ ʩʚʽʪʽ. ɿʥʘʯʥʫ ʯʘʩʪʢʫ 

ʩʪʘʣʽ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʚʠʪʨʘʯʘʶʪʴ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ, ʟ ʷʢʠʭ 

ʤʦʥʪʫʶʪʴ ʢʘʨʢʘʩʠ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʮʠʚʽʣʴʥʠʭ ʩʧʦʨʫʜ, ʘʚʪʦʜʦʨʦʞʥʽ ʪʘ ʟʘʣʽʟʥʠʯʥʽ 

ʤʦʩʪʠ, ʦʧʦʨʠ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʨʝʟʝʨʚʫʘʨʠ ʪʘ ʛʘʟʛʦʣʴʜʝʨʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʥʘʬʪʠ. ʅʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽ ʛʘʟʽʚ, ʤʦʨʩʴʢʽ ʩʪʘʮʽʦʥʘʨʥʽ ʧʣʘʪʬʦʨʤʠ, ʪʨʫʙʦʧʨʦʚʦʜʠ ʪʘ 

ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ɺʠʜʽʣʷʶʪʴ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʧʦʚʠʥʥʘ ʤʘʪʠ ʩʪʘʣʴ ʜʣʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: ʤʽʮʥʽʩʪʴ, ʟʚʘʨʶʚʘʥʽʩʪʴ, ʦʧʽʨ ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ, 

ʦʧʽʨ ʚôʷʟʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ, ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʟʥʠʞʝʥʥʷ ʤʘʩʠ (ʪʘ ʚʘʨʪʦʩʪʽ) ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟʽ ʩʪʘʣʝʡ ʨʽʟʥʦʾ ʤʽʮʥʦʩʪʽ, ʷʢʽ ʦʙʠʨʘʶʪʴ, ʚʠʭʦʜʷʯʠ ʟ ʢʦʥʢʨʝʪʥʠʭ 

ʫʤʦʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʧʨʦʢʘʪʫ ʩʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʟʥʘʯʝʥʦ ʩʽʤ ʦʩʥʦʚʥʠʭ ʨʽʚʥʽʚ (ʢʣʘʩʽʚ) ʤʽʮʥʦʩʪʽ (ʪʘʙʣ.1). 
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ʊʘʙʣʠʮ ̫1 ï ʂʣʘʩʠ ʤʽʮʥʦʩʪʽ ʪʘ ʢʘʪʝʛʦʨʽʾ ʷʢʦʩʪʽ ʭʦʣʦʜʦʩʪʽʡʢʦʛʦ ʧʨʦʢʘʪʫ  

ʙʫʜʽʚʝʣʴʥʠʭ ʩʪʘʣʝʡ  
ʂʣʘʩ 

ʤʽʮʥʦʩʪʽ* 
ʊ,  

ʄʇʘ 
ʚ,  

ʄʇʘ 

ŭ5, 

 % 

ʊʝʤʧʝʨʘʪʫʨʘ, 
ʦ
ʉ, ʧʨʠ ʷʢʽʡ ʛʘʨʘʥʪʫʻʪʴʩʷ 

ʂCU 0,3 ʄɼʞ/ʤ
2
, ʜʣʷ ʢʘʪʝʛʦʨʽʾ ʷʢʦʩʪʽ 

ʭʦʣʦʜʦʩʪʽʡʢʦʩʪʽ 

 ʥʝ ʤʝʥʝʝ I II  III  

1 (ʉ38/23) 225 375 25 ʅʝ ʛʘʨʘʥʪʫʪ̒ɹʩ ̫ -20 ʅʝ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩ ̫

2 (ʉ44/29) 285 430 21  

 

 

ʅʝ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩ ̫

-40 -70 

3 (ʉ46/33) 325 450 21 -40 -70 

4 (ʉ52/40) 390 510 19 -40 -70 

5 (ʉ60/45) 440 590 16 -40 -70 

6 (ʉ70/60) 590 685 12 -40 -70 

7 (ʉ85/75) 735 830 10 -40 -70 

*ʋ ʜʫʞʢʘʭ ï ʧʦʧʝʨʝʜʥʻ ʧʦʟʥʘʯʝʥʥʷ 

ʉʪʘʣʴ ʧʝʨʰʦʛʦ ʢʣʘʩʫ (ůʪÓ 225 ʄʇʘ) ʫʤʦʚʥʦ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʩʪʘʣʣʶ 

ʥʦʨʤʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ, ʩʪʘʣʴ ʪʨʴʦʭ ʥʘʩʪʫʧʥʠʭ ʢʣʘʩʽʚ (ůʪÓ 285 ʄʇʘ, ůʪÓ 325 ʄʇʘ, 

ůʪÓ 390 ʄʇʘ) ï ʩʪʘʣʣʶ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ, ʘ ʩʪʘʣʴ ʨʝʰʪʠ ʢʣʘʩʽʚ ï ʩʪʘʣʣʶ 

ʚʠʩʢʦʾ ʤʽʮʥʦʩʪʽ. ʇʝʨʰʦʤʫ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʢʘʪ ʟ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ 

ʟʚʠʯʘʡʥʦʾ ʷʢʦʩʪʽ ʫ ʛʘʨʷʯʝʢʘʪʘʥʦʤʫ ʩʪʘʥʽ,  ʢʣʘʩʘʤ ʤʽʮʥʦʩʪʽ ʚʽʜ ʜʨʫʛʦʛʦ ʜʦ 

ʧôʷʪʦʛʦ ï ʧʨʦʢʘʪ ʟ ʥʠʟʴʢʦ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʫ ʛʘʨʷʯʝʢʘʪʘʥʦʤʫ ʘʙʦ 

ʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʰʦʩʪʦʤʫ ʪʘ ʩʴʦʤʦʤʫ ʢʣʘʩʘʤ ï ʧʨʦʢʘʪ ʟ ʝʢʦʥʦʤʥʦ 

ʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ, ʷʢʘ ʧʦʩʪʘʚʣʷʻʪʴʩʷ, ʟʘʟʚʠʯʘʡ, ʫ ʪʝʨʤʦʧʦʢʨʘʱʝʥʦʤʫ ʩʪʘʥʽ. ʇʨʦʢʘʪ 

ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʢʣʘʩʽʚ ʦʪʨʠʤʫʶʪʴ ʪʘʢʦʞ ʪʝʨʤʽʯʥʠʤ ʽ ʪʝʨʤʦʤʝʭʘʥʽʯʥʠʤ 

ʟʤʽʮʥʝʥʥʷʤ ʘʙʦ ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ʧʨʦʢʘʪʢʦʶ. 

ʇʨʦʢʘʪ ʟ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʟʚʠʯʘʡʥʦʾ ʷʢʦʩʪʽ ʻ ʤʘʪʝʨʽʘʣʦʤ, ʥʘʡʙʽʣʴʰ 

ʚʞʠʚʘʥʠʤ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɿʘ ʝʢʩʧʝʨʪʥʠʤʠ ʦʮʽʥʢʘʤʠ, 

ʯʘʩʪʢʘ ʪʘʢʦʛʦ ʧʨʦʢʘʪʫ ʧʝʨʝʚʠʱʫʻ 70% ʫʩʽʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ.  

ʄʘʨʢʠ ʪʘ ʟʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʫʛʣʝʮʝʚʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʪʘʣʝʡ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʢʨʘʾʥʘʭ ʉʅɼ, ʤʽʩʪʷʪʴʩʷ ʫ ɻʆʉʊ 380-94 ʪʘ ɻʆʉʊ 27772-88. 

ʉʪʘʣʴ ʚʠʛʦʪʦʚʣʷʶʪʴ ʛʘʨʷʯʝʢʘʪʘʥʦʶ ï ʬʘʩʦʥʥʦʶ, ʪʦʚʩʪʦ- ʪʘ ʪʦʥʢʦʣʠʩʪʦʚʦʶ, 

ʰʠʨʦʢʦʩʤʫʛʦʚʦʶ, ʪʘ ʭʦʣʦʜʥʦʢʘʪʘʥʦʶ ï ʪʦʥʢʦʣʠʩʪʦʚʦʶ. ɿʽ ʩʪʘʣʽ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʪʨʫʙʠ, ʧʦʢʦʚʢʠ ʪʘ ʰʪʘʤʧʦʚʢʠ, ʩʪʨʽʯʢʫ, ʜʨʽʪ ʪʘ ʤʝʪʠʟʠ.  
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ʋ ɻʆʉʊ 27772-88 ʥʘʚʝʜʝʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʢʘʪʫ ʚʫʛʣʝʮʝʚʠʭ ʩʪʘʣʝʡ ʜʣʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʦʨʤʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʋ ʪʘʙʣ. 2 ʥʘʚʝʜʝʥʦ ʚʠʤʦʛʠ ʜʦ ʧʨʦʢʘʪʫ ʚʫʛʣʝʮʝʚʠʭ ʩʪʘʣʝʡ ʟʘ ɻʆʉʊ 27772-88. 

ʊʘʙʣʠʮ ̫ 2 ï ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʠʩʪʦʚʦʛʦ ʪʘ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʨʦʢʘʪʫ ʟʘ ɻʆʉʊ 27772-88 ʜʣʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʉʪʘʣʴ 

ʊʦʚɦ ʠʥʘ 

ʧʦʣʠʮʽ, 

ʤʤ 

ʊ, 

ʄʇʘ 
ʚ, 

ʄʇʘ 
ŭ5, % ɺʠʛʠʥ ʜʦ 

ʧʘʨʘ- 

ʣʝʣʴʥʦʩʪ ̔

ʩʪʦʨʥ̔ 

KCU, ɼɾ/ʩʤ
2
 

ʥʝ ʤʝʥʰʝ 

ʧʨʠ  

-20
ʦ
ʉ 

ʧʽʩʣʷ ʤʝʭʘʥʽʯʥʦʛʦ 

ʩʪʘʨʽʥʥʷ 

ʥʝ ʤʝʥʰʝ 

 

 

ʉ235 

2-3,9 235 360 20 d=a - - 

4-20 235 360 26 d=1,5a - - 

20-40 225 360 26 d=2a - - 

40-100 215 360 24 d=2a - - 

100 195 360 24 d=2a - - 

 

ʉ245 

2-3,9 245 370 20 d=a - - 

4-10 245 370 25 d=1,5a - 29* 

10-20 245 370 25 d=1,5a - 29 

 

 

ʉ255 

2-3,9 255 380 20 d=1,5a - - 

4-10 245 380 25 d=1,5a 29* 29* 

10-20 245 370 25 d=1,5a 29 29 

20-40 235 370 25 d=2a 29 - 

 

C275 

2-3,9 275 380 18 d=1,5a - - 

4-10 275 380 24 d=1,5a - 29* 

10-20 265 370 23 d=1,5a - 29 

 

285 

` 

2-3,9 285 390 17 d=1,5a - - 

4-10 275 390 24 d=1,5a 29* 29* 

10-20 265 380 23 d=1,5a 29 29 

*ɼʣʷ ʧʨʦʬʠʣʶ ʪʦʚʱʠʥʦʶ 5 ʤʤ ʥʦʨʤʘ ʫʜʘʨʥʦʾ ʚôʷʟʢʦʩʪʽ 39 ɼʞ/ʩʤ
2
. 

ʄʝʭʘʥʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʡ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʫʤʦʚʣʶʶʪʴʩʷ ʾʭ 

ʨʦʟʢʠʩʥʝʥʽʩʪʶ.  
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ʉʧʦʢʽʡʥʫ ʩʪʘʣʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʝʣʝʤʝʥʪʘʭ ʟʚʘʨʥʠʭ 

ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʩʧʨʠʡʤʘʶʪʴ ʜʠʥʘʤʽʯʥʽ ʪʘ ʟʤʽʥʥʽ ʩʠʣʦʚʽ ʚʧʣʠʚʠ 

(ʧʽʜʢʨʘʥʦʚʠʭ ʙʘʣʢʘʭ, ʝʣʝʤʝʥʪʘʭ ʤʦʩʪʽʚ ʽ ʝʩʪʘʢʘʜ, ʙʘʣʢʘʭ ʨʦʙʦʯʠʭ ʤʘʡʜʘʥʯʠʢʽʚ 

ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʮʝʭʽʚ) ʘʙʦ ʪʠʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʢʣʘʜʥʦʤʫ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ 

(ʚʫʟʣʦʚʠʭ ʬʘʩʦʥʢʘʭ ʢʨʦʢʚʷʥʠʭ ʪʘ ʧʽʜʢʨʦʢʚʷʥʠʭ ʬʝʨʤ).  

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʫ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʥʘʧʽʚʩʧʦʢʽʡʥʽ ʩʪʘʣʽ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʫʛʣʝʮʝʚʠʭ ʩʧʦʢʽʡʥʦʾ, 

ʥʘʧʽʚʩʧʦʢʽʡʥʦʾ ʪʘ ʢʠʧʣʷʯʦʾ ʩʪʘʣʝʡ ʫ ʨʽʟʥʠʭ ʧʨʦʬʽʣʷʭ ʧʨʦʢʘʪʫ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʦʚʱʠʥʦʶ ʧʨʦʢʘʪʫ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ 

ʪʦʚʱʠʥʠ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʫʧʝʥʶ ʦʙʪʠʩʥʝʥʥʷ, ʟʥʠʞʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʢʽʥʮʷ ʧʨʦʢʘʪʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʦʜʨʽʙʥʶʻʪʴʩʷ ʟʝʨʥʦ ʬʝʨʠʪʫ ʛʘʨʷʯʝʢʘʪʘʥʦʾ ʩʪʘʣʽ ʚʩʽʭ ʪʨʴʦʭ ʩʪʫʧʝʥʽʚ 

ʨʦʟʢʠʩʣʝʥʥʷ. ʎʝ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʤʝʞʫ ʪʝʢʫʯʦʩʪʽ ʪʘ, ʦʩʦʙʣʠʚʦ, ʧʠʪʦʤʫ 

ʚôʷʟʢʽʩʪʴ ʧʨʠ ʚʽʜôʻʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʪʘ ʧʽʩʣʷ ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʘʨʽʥʥʷ. ɿʽ 

ʟʤʝʥʰʝʥʥʷʤ ʪʦʚʱʠʥʠ ʣʠʩʪʽʚ ʚʽʜʤʽʥʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʢʘʪʫ ʧʦʨʽʚʥʶʚʘʥʠʭ 

ʩʪʘʣʝʡ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ.  

ʆʧʽʨ ʚʪʦʤʽ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʟʽ ʩʪʘʣʝʡ ʉʪ3ʧʩ, ʉʪ3ʩʧ ʪʘ ʉʪ3ʢʧ ʧʨʘʢʪʠʯʥʦ 

ʦʜʥʘʢʦʚʠʡ. ɿʘ ʦʧʦʨʦʤ ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ʉʪ3ʧʩ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ ʢʠʧʣʷʯʫ 

ʩʪʘʣʴ ʉʪ3ʢʧ, ʥʘʙʣʠʞʘʶʯʠʩʴ ʜʦ ʩʧʦʢʽʡʥʦʾ ʉʪ3ʧʩ. 

ʂʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ ʫ ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʚʫʛʣʝʮʝʚʠʭ 

ʩʧʦʢʽʡʥʦʾ, ʥʘʧʽʚʩʧʦʢʽʡʥʦʾ ʪʘ ʢʠʧʣʷʯʦʾ ʩʪʘʣʝʡ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʘ. 

ʅʘʧʽʚʩʧʦʢʽʡʥʘ ʩʪʘʣʴ, ʜʦʜʘʪʢʦʚʦ ʣʝʛʦʚʘʥʘ ʤʘʨʛʘʥʮʝʤ (ʉʪ3ɻʧʩ), ʟʘ ʦʩʥʦʚʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʧʨʦʢʘʪʫ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʩʧʦʢʽʡʥʽʡ ʩʪʘʣʽ.  

ʇʨʦʢʘʪ ʚʫʛʣʝʮʝʚʦʾ ʥʘʧʽʚʩʧʦʢʽʡʥʦʾ ʩʪʘʣʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʰʠʨʦʢʦʾ ʛʘʤʤʠ 

ʝʣʝʤʝʥʪʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʢʨʦʢʚʷʥʠʭ ʪʘ ʧʽʜ ʢʨʦʢʚʷʥʠʭ ʬʝʨʤ 

ʧʝʨʝʢʨʠʪʪʷ, ʙʘʣʦʢ ʪʘ ʨʠʛʝʣʽʚ ʨʘʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʦʱʦ), ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʫ 

ʟʚʠʯʘʡʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʢʣʽʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ( ʥʝ ʥʠʞʯʝ ʤʽʥʫʩ 40Áʉ). 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʩʪʚʦʨʝʥʽ 

ʥʠʟʴʢʦʣʝʛʦʚʘʥʽ ʩʪʘʣʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʪʘʢʠʭ ʩʪʘʣʝʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʝʛʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʟʤʽʮʥʶʶʪʴ ʪʚʝʨʜʠʡ 
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ʨʦʟʯʠʥ -ʟʘʣʽʟʘ ʽ ʚ ʤʝʥʰʽʡ ï ʫʪʚʦʨʶʶʪʴ ʢʘʨʙʽʜʠ ʘʙʦ ʥʽʪʨʠʜʠ: ʢʨʝʤʥʽʡ, 

ʤʘʨʛʘʥʝʮʴ, ʤʽʜʴ, ʥʽʢʝʣʴ, ʭʨʦʤ, ʨʽʜʰʝ ʤʦʣʽʙʜʝʥ. ʇʨʦʢʘʪ ʟ ʮʠʭ ʩʪʘʣʝʡ 

ʧʦʩʪʘʚʣʷʶʪʴ ʟʘʟʚʠʯʘʡ ʧʽʩʣʷ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ (ʽ ʚʽʥ ʤʘʻ ʬʝʨʠʪʥʦ-ʧʝʨʣʽʪʥʫ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʫ), ʭʦʯʘ ʤʦʞʣʠʚʘ ʧʦʩʪʘʚʢʘ ʽ ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ ï ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʘʙʦ ʪʝʨʤʽʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ. 

ʄʝʞʘ ʪʝʢʫʯʦʩʪʽ ʪʘ ʪʠʤʯʘʩʦʚʠʡ ʦʧʽʨ ʨʦʟʨʠʚʫ ʚ ʧʨʦʢʘʪʽ ʙʽʣʴʰʦʩʪʽ ʤʘʨʦʢ 

ʥʠʟʴʢʦʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 350 ʪʘ 500 ʄʇʘ ʚʽʜʧʦʚʽʜʥʦ. ʎʝʡ ʨʽʚʝʥʴ 

ʦʙʫʤʦʚʣʝʥʠʡ ʦʙʤʝʞʝʥʽʩʪʶ ʣʝʛʫʚʘʥʥʷ, ʷʢʠʡ ʩʪʨʠʤʫʻʪʴʩʷ ʪʨʴʦʤʘ ʬʘʢʪʦʨʘʤʠ: 

ʧʦʛʽʨʰʝʥʥʷʤ ʟʚʘʨʶʚʘʥʦʩʪʽ, ʟʥʠʞʝʥʥʷʤ ʦʧʽʨʥʦʩʪʽ ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷʤ ʚʘʨʪʦʩʪʽ. 

ʇʨʠ ʟʤʽʮʥʝʥʥʽ ʙʫʜʽʚʝʣʴʥʦʾ ʩʪʘʣʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ (ʘʙʦ ʧʽʜʚʠʱʝʥʥʷ) 

ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ ʢʨʠʭʢʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʜʥʦʯʘʩʥʝ ʩʫʪʪʻʚʝ ʧʦʜʨʽʙʥʝʥʥʷ 

ʾʾ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ. ɺʝʣʠʯʠʥʘ ʟʝʨʥʘ ʬʝʨʠʪʫ ʚ ʧʨʦʢʘʪʽ ʛʘʨʷʯʝʢʘʪʘʥʦʾ 

ʥʠʟʴʢʦʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʚʱʠʥʠ ʦʩʪʘʥʥʴʦʛʦ. ɺʦʥʘ ʤʽʥʽʤʘʣʴʥʘ ʜʣʷ 

ʪʦʥʢʦʛʦ ʧʨʦʢʘʪʫ, ʱʦ ʦʩʪʠʛʘʻ ʟ ʥʘʡʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩʪʶ, ʪʘ ʟʨʦʩʪʘʻ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʡʦʛʦ ʪʦʚʱʠʥʠ.  

ɽʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʠʟʴʢʦʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʦʧʪʦʚʦʾ ʮʽʥʠ, ʷʢʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ʣʝʛʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʦʩʦʙʣʠʚʦ ʪʘʢʠʭ, ʷʢ ʥʽʢʝʣʴ, ʤʽʜʴ, ʤʦʣʽʙʜʝʥ. ʋ ʪʘʙʣ.3 ʥʘʚʝʜʝʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʜʝʷʢʠʭ  ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʫ ʢʨʘʾʥʘʭ ʉʅɼ ʟʘ ɻʆʉʊ 

19281-89. ʉʪʘʣʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʤʽʜʽ ʻ ʦʩʥʦʚʥʠʤ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʤʦʩʪʦʙʫʜʫʚʘʥʥʷ (ʪʘʙʣ. 4).  

ʆʩʥʦʚʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ ʚʠʤʦʛʠ ʜʦ 

ʤʝʪʘʣʦʧʨʦʢʘʪʫ ʜʣʷ ʤʦʩʪʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʻ ɻʆʉʊ 6713-89. ʚʽʥ ʧʝʨʝʜʙʘʯʘʻ 

ʥʦʨʤʫʚʘʥʥʷ ʤʽʮʥʦʩʪʽ, ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ  ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚôʷʟʢʦʩʪʽ, ʧʨʦʪʝ ʥʝ 

ʛʘʨʘʥʪʫʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʦʨʫ ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʜʘʨʥʫ ʚôʷʟʢʽʩʪʴ ʟʨʘʟʢʽʚ ʟ ʛʦʩʪʨʠʤ ʥʘʜʨʽʟʦʤ  (KCV)). ʋ ʪʦʡ ʞʝ 

ʯʘʩ, ɻʆʉʊ 19281-89 ʛʘʨʘʥʪʫʻʪʴʩʷ ʫʜʘʨʥʘ ʚôʷʟʢʽʩʪʴ ʩʪʘʣʝʡ 10ʍʉʅɼ, 15ʍʉʅɼ ʟʘ 

ʐʘʨʧʽ (RCV) ʥʝ ʥʠʞʯʝ 40 ɼʞ/ʩʤ
2
 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 0

ʦ
ʉ ʪʘ ï 20

ʦ
ʉ. 
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ʊʘʙʣʠʮ ̫3 ï  ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʧʽʜʚʠʱʝʥʦʾ 

ʤʽʮʥʦʩʪʽ                                                            % (ʟʘ ʤʘʩʦʶ) 
ʄʘʨʢʘ 

ʩʪʘʣ ̔
C Si Mn 

S P 
Cr Ni Cu 

ʥʝ ʙʣ̔ɹ ʝh 

09ɻ2(ɼ) 

 

ʅʝ 

ʙ̔ʣɹ ʝh 

0,12 

0,17-0,37 1,4-1,8 0,040 0,035 

 

ʅʝ ʙʽʣʴʰʝ 0,30 

(0,15-

0,30 

09ɻ2ʉ(ɼ) 0,5-0,7 1,3-1,7 0,040 0,035 
(0,15-

0,30 

10ɻ2ʉ1(ɼ) 0,8-1,1 1,3-1,65 0,040 0,035 
(0,15-

0,30 

15ʍʉʅɼ 0,12-0,18 0,40-0,70 0,40-0,70 0,035 0,035 
0,60-

0,90 

0,30-

0,60 

0,20-

0,40 

10ʍʉʅɼ 

ʅʝ 

ʙ̔ ʣʴʰʝ 

0,12 

0,80-1,10 0,50-0,80 0,035 0,035 
0,60-

0,90 

0,50-

0,80 

0,40-

0,60 

17ɻʉ 0,14-0,20 0,4-0,6 1,0-1,4 0,040 0,035 ʅʝ ʙʽʣʴʰʝ 0,30 

17ɻ1ʉ 0,15-0,20 0,4-0,6 1,15-1,6 0,040 0,035 ʅʝ ʙʽʣʴʰʝ 0,30 

ɺʠʱʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʤʽʮʥʽʩʪʴ ʻ ʚʠʟʥʘʯʘʣʴʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʜʣʷ 

ʙʫʜʽʚʝʣʴʥʦʾ ʩʪʘʣʽ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʜʦʮʽʣʴʥʝ ʜʦʜʘʪʢʦʚʝ ʧʦʜʨʽʙʥʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʩʪʘʣʽ. ɺ ʧʨʘʢʪʠʮʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ 

ʩʧʦʩʦʙʠ  ʟʤʽʮʥʝʥʥʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʦʜʨʽʙʥʝʥʥʷʤ ʩʪʨʫʢʪʫʨʠ: 

Å ʛʘʨʷʯʫ ʦʙʨʦʙʢʫ ʪʠʩʢʦʤ ʟ ʙʽʣʴʰʠʤ ʦʙʪʠʩʥʝʥʥʷʤ ʧʨʠ ʟʥʠʞʝʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ï ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʧʨʦʢʘʪʢʘ; 

Å ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ʟ ʧʨʠʩʢʦʨʝʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʚʽʜ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ï ʛʘʨʪʫʚʘʥʥʷ, ʯʘʩʪʦ ʟ ʥʘʩʪʫʧʥʠʤ ʚʽʜʧʫʩʢʦʤ; 

Å ʩʧʝʮʽʘʣʴʥʝ ʤʽʢʨʦ ʣʝʛʫʚʘʥʥʷ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʪʝʨʤʽʯʥʦʶ ʦʙʨʦʙʢʦʶ ï 

ʢʘʨʙʦʥʽʪʨʠʜʥʝ ʟʤʽʮʥʝʥʥʷ. 

ʋʩʽ ʮʽ ʩʧʦʩʦʙʠ ʫ ʨʽʟʥʽʡ ʤʽʨʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʧʨʦʪʝ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʻ ʢʘʨʙʦʥʽʪʨʠʜʥʝ ʟʤʽʮʥʝʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʚʝʜʝʥʥʽ ʜʦ 

ʩʪʘʣʽ ʫ ʥʝʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ  ʩʠʣʴʥʠʭ ʢʘʨʙʽʜʦ ï ʪʘ ʥʽʪʨʠʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ 
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ʝʣʝʤʝʥʪʽʚ ʟ ʦʙʦʚôʷʟʢʦʚʦʶ ʪʝʨʤʽʯʥʦʶ ʦʙʨʦʙʢʦʶ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʟʤʽʮʥʝʥʥʷ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʜʠʩʧʝʨʩʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʢʘʨʙʦʥʽʪʨʠʜʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʩʠʣʴʥʠʤ 

ʧʦʜʨʽʙʥʝʥʥʷʤ ʟʝʨʥʘ ʩʪʘʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠ ʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʤʝʭʘʥʽʯʥʦʾ 

ʤʽʮʥʦʩʪʽ ʟʙʝʨʝʛʪʠ ʪʘ, ʥʘʚʽʪʴ, ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʠ ʦʧʽʨʥʽʩʪʴ ʢʨʠʭʢʦʤʫ 

ʨʫʡʥʫʚʘʥʥʶ. ʇʨʠ ʮʴʦʤʫ ʜʦʜʘʪʢʠ ʝʣʝʤʝʥʪʽʚ  ʢʘʨʙʽʜʦ ï ʪʘ ʥʽʪʨʠʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ʩʫʤʽ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 0,2% ʟʘ ʤʘʩʦʶ.  

ʊʘʙʣʠʮʷ 4 ï ʇʝʨʝʣʽʢ ʩʪʘʣʝʡ ʜʣʷ ʜʝʪʘʣʝʡ ʟ ʧʨʦʢʘʪʥʦʛʦ ʤʝʪʘʣʫ 

ʟʛʽʜʥʦ ɼɹʅ ɺ 2.3-14:2006 çʄʦʩʪʠ ʪʘ ʪʨʫʙʠ. ʇʨʘʚʠʣʘ ʧʨʦʝʢʪʫʚʘʥʥʷè 

ʄʘʨʢʘ ʩʪʘʣ ̔
ʂʣʘʩ 

ʤʽʮʥʦʩʪʽ 

 

ʊʦʚɦ ʠʥʘ ʧʨʦʢʘʪʫ, 

ʤʤ, ʚʢʣ. 

ɻʆʉʊ, ʊʋ 

 

 
ʣʠʩʪʦʚʦʛʦ ʬʘʩʦʥʥʦʛʦ 

16ɼ 235 ɼʦ 20 ɻʆʉʊ 6713 
16ɼ 225 21...40  

 
16ɼ 215 41...60  

 
15ʍʉʅɼ 345 8...15  

 
15ʍʉʅɼ 335 16...50; 16...32  

 
15ʍʉʅɼ 390 8...15  

 
10ʍʉʅɼ-2 390 8...40 8...15  

 
15ʍʉʅɼ-12 345 ɼʦ 32 ɼʦ 10 ɻʆʉʊ 19281 
10ʍʉʅɼ-12 390 ɼʦ 40 ɼʦ 15  

 
14ɻ2ɸʌɼ 390 ɼʦ 50 -  

 
15ɻ2ɸʌɼʧʩ 390 ɼʦ 32 -  

 
09ˆ2ɼ-12 295ɼ ɼʦ 32 ɼʦ 20  

 
09ɻ2ʉɼ-12 295ɼ 21...32  

 
09ɻ2ʉɼ-12 325ɼ ʉʚʳʰʝ 10 ʜʦ 20  

 
09ɻ2ɼ-12 325ɼ ɼʦ 10 -  

 
09ɻ2ʉʖʏ-2 325    
 

 

 

 

8..50  ʊʋ ʋ 322-16-127 

09ɻ2ʉʖʏ-2 355 8...50 -  

 
09ɻ2ʉʖʏ-3 390 8...50 -  

 
ɽ36 355 8...50 - ɻʆʉʊ 5521 
ɽ40 390 8...40 -  

 
06ɻɹɼ 355 8...50 - ʊʋ ʋ 27.1-05416923-

085:2006 06ɻɹɼ 390 8...50 -  

 
06ɻ2ɹɼ 440 8...50 -  

 
06ɻ2ɹɼ 490 8...50 -  

 
ɼʣʷ ʟʤʽʮʥʝʥʥʷ ʥʠʟʴʢʦʣʝʛʦʚʘʥʦʾ ʬʝʨʠʪʥʦ-ʧʝʨʣʽʪʥʦʾ ʩʪʘʣʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʢʘʨʙʽʜʠ ʪʘ ʥʽʪʨʠʜʠ ʘʣʶʤʽʥʽʶ, ʚʘʥʘʜʽʶ, ʥʽʦʙʽʶ, ʪʘʥʪʘʣʫ, ʙʝʨʠʣʽʶ, 

ʣʘʥʪʘʥʫ, ʤʦʣʽʙʜʝʥʫ ʪʘ ʚʦʣʴʬʨʘʤʫ. ɿ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ ʚ 
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ʋʢʨʘʾʥʽ ʟ ʮʽʻʶ ʤʝʪʦʶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʢʘʨʙʦʥʽʪʨʠʜʠ ʚʘʥʘʜʽʶ, ʥʽʦʙʽʶ 

ʪʘ ʥʽʪʨʠʜʠ ʘʣʶʤʽʥʽʶ. 

ʋ ʪʘʙʣ. 5 ʥʘʚʝʜʝʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ , ʘ ʚ ʪʘʙʣ.6 ï ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘ 

ɻʆʉʊ 19281-89 ʪʨʴʦʭ ʤʘʨʦʢ ʣʠʩʪʦʚʦʾ ʚʠʩʦʢʦʤʽʮʥʦʾ ʬʝʨʠʪʥʦ-ʧʝʨʣʽʪʥʦʾ ʩʪʘʣʽ ʟ 

ʢʘʨʙʽʜʦʥʽʪʨʠʜʥʠʤ ʟʤʽʮʥʝʥʥʷʤ, ʷʢʫ ʧʦʥʘʜ 30 ʨʦʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʋʢʨʘʾʥʽ 

ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʚʘʨʥʠʭ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ [10]. 

ʊʘʙʣʠʮʷ 5 ï  ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʬʝʨʠʪʥʦ-ʧʝʨʣʽʪʥʠʭ ʩʪʘʣʝʡ ʟ ʢʘʨʙʦʥʽʪʨʠʜʥʠʤ 

ʟʤʽʮʥʝʥʥʷʤ                                                           ʫ %, ʟʘ ʤʘʩʦʶ 
ʄʘʨʢʘ ʩʪʘʣ ̔ C Si Mn Cr Ni Cu V N 

14ɻ2ɸʌ(ɼ) 0,12-

0,18 

0,3-0,6 1,2-1,6 0,40 0,30 0,15-

0,30 

0,07-

0,12 

0,015-

0,025 

15ɻ2ɸʌɼʧʩ 0,12-

0,18 

0,17 1,2-1,6 0,30 0,30 0,2-0,4 0,08-

0,15 

0,015-

0,030 

16ɻ2ɸʌ(ɼ) 0,14-

0,20 

0,3-0,6 1,3-1,7 0,40 0,30 0,15-

0,30 

0,08-

0,14 

0,015-

0,025 

ʊʘʙʣʠʮʷ 6 ï ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʝʨʠʪʥʦ-ʧʝʨʣʽʪʥʠʭ ʩʪʘʣʝʡ ʟ 

ʢʘʨʙʦʥʽʪʨʠʜʥʠʤ ʟʤʽʮʥʝʥʥʷʤ  

ʄʘʨʢʘ 

ʩʪʘʣʠ 

ʊ
ʦʚɦ
ʠ
ʥ
ʘ
 

ʧ
ʨ
ʦ
ʢ
ʘ
ʪ

ʫ
,
 
ʤ
ʤ

 

ʊ, ʄʇʘ ʚ, ʄʇʘ 5, % 
KCU, ɼɾ/ʩʤ

2
, 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ,  
ʦ
ʉ 

ʥʝ ʤʝʥʝh 

 

14ɻ2ɸʌ(ɼ) 

ɼʦ 5 390 540 20 - - - 

5-10 390 540 20 44 34 29 

10-32 390 540 20 39 29 29 

32-50 390 540 20 39 29 29 

 

15ɻ2ɸʌɼʧʩ 

ɼʦ 5 390 540 19 - - - 

5-10 390 540 19 44 34 29 

10-20 390 540 19 39 29 29 

20-32 390 540 19 39 29 29 

 

16ɻ2ɸʌ(ɼ) 

ɼʦ 5 440 590 20 - - - 

5-10 440 590 20 44 34 29 

10-32 440 590 20 39 29 29 

32-50 410 570 20 39 29 29 

ʇʨʠʤʽʪʢʘ: ɺʠʛʠʥ ʜʦ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʩʪʦʨʽʥ d=2a. 

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʠʟʴʢʦʣʝʛʦʚʘʥʫ ʩʪʘʣʴ, ʟʤʽʮʥʝʥʫ ʚʘʥʘʜʽʻʤ, ʤʦʞʥʘ 

ʧʽʜʜʘʚʘʪʠ ʛʘʨʷʯʦʤʫ ʚʘʣʴʮʶʚʘʥʥʶ, ʰʪʘʤʧʦʚʽ ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʠʡ 

ʨʝʞʠʤ ʛʘʨʷʯʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ (ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ ʪʘ ʰʚʠʜʢʽʩʪʴ 
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ʦʭʦʣʦʜʞʝʥʥʷ) ʧʦʚʠʥʝʥ (ʧʦ ʤʦʞʣʠʚʦʩʪʽ) ʚʽʜʧʦʚʽʜʘʪʠ ʧʨʠʡʥʷʪʦʤʫ ʨʝʞʠʤʫ 

ʥʦʨʤʘʣʽʟʘʮʽʾ, ʪʦʙʪʦ ʯʠʩʣʦ ʪʘʢʠʭ ʥʘʛʨʽʚʽʚ ʧʦʚʠʥʥʝ ʙʫʪʠ ʦʙʤʝʞʝʥʠʤ (2...4) ʟʘʜʣʷ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟ ʚʝʣʠʢʦ ʟʝʨʥʠʩʪʦʶ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʦʶ. ʇʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʥʘʛʨʽʚʫ, ʧʨʠʡʥʷʪʠʭ ʜʣʷ 

ʥʦʨʤʘʣʽʟʘʮʽʾ, ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʜʚʠʱʫʻ ʤʽʮʥʽʩʪʴ, ʧʨʦʪʝ 

ʟʥʠʞʫʻ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʚôʷʟʢʽʩʪʴ ʪʘ ʭʦʣʦʜʥʦʣʘʤʢʽʩʪʴ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ 

ʥʝʩʧʨʠʷʪʣʠʚʦʾ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ.    

ʋ ʪʦʡ ʞʝ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʘʣʽ, ʣʝʛʦʚʘʥʽ ʚʘʥʘʜʽʻʤ, ʥʝ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʚʠʩʦʢʦʤʫ ʚʽʜʧʫʩʪʢʫ. ʋ ʪʘʢʦʤʫ 

ʤʝʪʘʣʽ ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ ʫʜʘʨʥʘ ʚôʷʟʢʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ, ʢʨʠʪʠʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʨʠʭʢʦʩʪʽ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚ ʙʽʢ ʧʦʟʠʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ 15...20Áʉ. ɸʥʘʣʦʛʽʯʥʦ 

ʚʧʣʠʚʘʻ ʚʠʩʦʢʠʡ ʚʽʜʧʫʩʢ ʽ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ, ʣʝʛʦʚʘʥʦʾ ʥʽʦʙʽʻʤ.   

ɺʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʚʘʥʘʜʽʶ ʩʧʨʠʯʠʥʠʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥʠ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦ ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʫʚ ʧʦʰʠʨʝʥʥʷ ʷʢ 

ʤʽʢʨʦ ʣʝʛʫʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʥʽʦʙʽʡ, ʷʢʠʡ ʫʜʚʽʯʽ ʜʝʰʝʚʰʠʡ ʚʘʥʘʜʽʶ. ɺ ʪʘʢʦʤʫ 

ʚʘʨʽʘʥʪʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʪʘ, ʚ ʧʝʚʥʽʡ ʤʽʨʽ, 

ʜʠʩʧʝʨʩʥʝ ʟʤʽʮʥʝʥʥʷ (ʧʨʦʪʝ ʚʦʥʦ ʤʝʥʰʝ, ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʘʥʘʜʽʶ). ʋ 

ʪʦʚʱʠʥʘʭ ʜʦ 40 ʤʤ ʤʽʢʨʦʣʝʛʦʚʘʥʘ ʥʽʦʙʽʻʤ ʩʪʘʣʴ ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ 

ʉ345 ( ʪ>345 ʅ/ʤʤ
2
; ʚ>490 ʅ/ʤʤ

2
), ʚʣʘʩʪʠʚʦʩʪʽ ʥʦʨʤʘʣʽʟʦʚʘʥʦʾ ʩʪʘʣʽ ʟ ʚʘʥʘʜʽʻʤ 

ʫ ʪʦʚʱʠʥʘʭ ʜʦ 60 ʤʤ ʚʽʜʧʦʚʽʜʘʻ ʢʣʘʩʫ ʉ390 ( ʪ  390 ʅ/ʤʤ
2
; ʚ  540 ʅ/ʤʤ

2
). 

ʇʽʜ ʚʧʣʠʚʦʤ ʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʩʪʘʣʽ ʜʣʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʥʽʦʙʽʻʤ ʪʘ ʚʘʥʘʜʽʻʤ. ʅʘʡʧʦʰʠʨʝʥʽʰʫ ʟ ʪʘʢʠʭ ʩʪʘʣʴ 09ɻ2ʌɹ 

ʧʦʩʪʘʚʣʷʶʪʴ ʧʽʩʣʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʧʨʦʢʘʪʢʠ. ɺʦʥʘ ʚʠʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʯʠʩʪʦʪʦʶ ʟʘ 

ʰʢʽʜʣʠʚʠʤʠ ʜʦʤʽʰʢʘʤʠ ʪʘ ʛʘʟʘʤʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʨʝʪʝʣʴʥʦʤʫ 

ʚʠʜʘʣʝʥʥʶ ʟ ʪʚʝʨʜʦʛʦ ʨʦʟʯʠʥʫ ʘʟʦʪʫ, ʱʦ ʦʩʣʘʙʣʶʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʾ ʥʽʦʙʽʶ.   

ʋ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦ ʣʝʛʦʚʘʥʽ ʩʪʘʣʽ 15ʍʉʅɼɸ 

ʪʘ 10ʍʉʅɼɸ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʣʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʚʠʩʦʢʠʤʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʽʜʦʤʠʭ ʘʥʘʣʦʛʽʚ 

(15ʍʉʅɼ ʪʘ 10ʍʉʅɼ) ʤʽʢʨʦ ʣʝʛʫʚʘʥʥʷʤ V ʪʘ Nb, ʟʥʠʞʝʥʠʤ ʚʤʽʩʪʦʤ   C, S ʪʘ P 

(ʪʘʙʣ.7). ʉʣʫʞʙʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʢʘʪʫ ʟ ʥʘʟʚʘʥʠʭ ʩʪʘʣʝʡ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 8. 
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ʊʘʙʣʠʮʷ 7 ï ʍʨʦʤʦʥʽʢʝʣʝʚʽ ʩʪʘʣʽ ʜʣʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ*   

ʉʪʘʣʴ 
_ʣʘʩʩ 

ʤʽʮʥʦʩʪʽ 
C Mn Si S P Cr Ni Cu V Nb 

15ʍʉʅɼ ʉ345 0,18 0,70 0,70 0,035 0,035 0,90 0,60 0,40 - - 

10ʍʉʅɼ ʉ390 0,12 0,80 1,10 0,035 0,035 0,90 0,80 0,60 - - 

15ʍʉʅɼɸ ʉ345 0,15 0,90 0,70 0,010 0,015 0,60 0,50 0,40 0,12 0,06 

10ʍʉʅɼɸ ʉ390 0,10 0,95 1,10 0,010 0,015 0,60 0,50 0,60 0,12 0,04 

* ʄʘʢʩʠʤʘʣʴʥʘ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʝʣʝʤʝʥʪʽʚ, % 

ɿʘʚʜʷʢʠ ʤʽʢʨʦʣʝʛʫʚʘʥʥʶ ʚʜʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʠʪʠ ʤʽʮʥʽʩʪʴ ʟʘ 

ʤʝʭʘʥʽʟʤʦʤ ʜʠʩʧʝʨʩʥʦʛʦ ʪʚʝʨʜʽʥʥʷ ʪʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʰʣʷʭʦʤ ʧʦʜʨʽʙʥʝʥʥʷ 

ʢʽʥʮʝʚʦʾ ʬʝʨʠʪʥʦ-ʧʝʨʣʽʪʥʦʾ ʩʪʨʫʢʪʫʨʠ.  

ʊʘʙʣʠʮʷ 8 ï ʉʣʫʞʙʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʢʘʪʫ ʟʽ ʩʪʘʣʝʡ 10ʍʉʅɼɸ, 

15ʍʉʅɼɸ 
 

 

ʄʘʨʢʘ 

ʩʪʘʣ ̔ ʊ
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ʠ
ʥ
ʘ
 

ʧ
ʨ
ʦ
ʢ
ʘ
ʪ

ʫ,
 
ʤ
ʤ

 

ʄʝʭʘʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

KCU, ɼɾ/ʩʤ
2
, ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ,  
ʦ
ʉ 

ʂ
ʫ
ʪ
 
ʟ
ʘ
ʛ
ʠ
ʥ
ʫ

,
 
ʛ
ʨ
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.

 

ʏ
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ʥ
ʠ
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ʛ
ʦ
 

ʩ
ʪ
ʘ
ʨ
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ʥ
ʥ
ʷ
 

ʚ
 

ʨ
ʦ
ʟ
ʣ
ʘ
ʤ
ʽ

, 
%

 

ʊ, 

ʄʇʘ 

ʚ, 

ʄʇʘ 
5, % -60 -20 

-20, 

ʧʽʩʣʷ 

ʤʝʭʘʥʽʯʥʦʛʦ 

ʩʪʘʨʽʥʥʷ 

1
0
ʍ
ʉ
ʅ
ɼ
ɸ

 12 568é 

574 

429 27,0é 

30,0 

135é 

159 

147é 

162 

148é160 120 100 

16 565é 

567 

370é 

386 

27,0 

27,3 

60é 

85 

62é 

74 

90é125 120 100 

15ʍʉʅɼɸ 16 528é 

532 

370é 

377 

26,6 

29,3 

160é 

207 

168é 

200 

174é217 120 95é 

98 

1
0
ʍ
ʉ
ʅ
ɼ
ɸ

 20 558é 

569 

359é 

397 

28,8é 

35,8 

200é 

209 

198é 

205 

209é222 120 97é 

100 

32 593é 

605 

400é 

405 

27,0é 

37,0 

161é 

230 

170é 

218 

213é237 120 95é 

100 

ʆʜʥʘʢ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʤʽʢʨʦ ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʧʝʨʝʭʽʜ ʫ ʥʘʧʣʘʚʣʝʥʠʡ 

ʤʝʪʘʣ V ʪʘ Nb, ʘ ʪʘʢʦʞ ʥʽʪʨʠʜʽʚ ʽ ʢʘʨʙʦʥʽʪʨʠʜʽʚ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ 

ʪʚʝʨʜʦʩʪʽ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʪʘ ʯʠʥʠʪʠ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʫʜʘʨʥʫ 

ʚôʷʟʢʽʩʪʴ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʨʝʭʦʜʫ ʤʝʪʘʣʫ ʰʚʘ ʫ ʢʨʠʭʢʠʡ ʩʪʘʥ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ 
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ʧʽʜʚʠʱʝʥʠʡ ʧʦʛʦʥʥʠʭ ʝʥʝʨʛʽʷʭ ʟʚʘʨʥʽ ʟôʻʜʥʘʥʥʷ ʟʛʘʜʘʥʠʭ ʩʪʘʣʝʡ ʯʫʪʣʠʚʽ ʜʦ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʢʨʠʭʯʫʚʘʥʥʶ ʟʘ ʣʽʥʽʻʶ ʩʧʣʘʚʣʝʥʥʷ. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʟʚʘʨʶʚʘʥʥʷ ï ʟʥʠʞʝʥʥʷ ʧʦʛʦʥʥʦʾ ʝʥʝʨʛʽʾ, ʚʠʙʽʨ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʉʪʘʣʴ ʟ ʢʘʨʙʦʥʽʪʨʠʜʥʠʤ ʟʤʽʮʥʝʥʥʷʤ ʻ ʜʦʚʦʣʽ ʝʬʝʢʪʠʚʥʦʶ ʡ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʢʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʘʨʪʫʚʘʥʥʷ ʪʘ ʚʽʜʧʫʩʪʢʫ. ʇʨʠ ʮʴʦʤʫ 

ʣʝʛʫʚʘʥʥʷ ʄʦ, V , ʩʧʨʠʷʶʯʠ ʟʙʝʨʝʞʝʥʥʶ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ, 

ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʩʪʫʧʝʥʴ ʟʥʝʤʽʮʥʝʥʥʷ ʪʘ ʰʠʨʠʥʫ ʟʥʝʤʽʮʥʝʥʦʾ ʟʦʥʠ 

ʟʚʘʨʥʦʛʦ ʟôʻʜʥʘʥʥʷ ( ʩʪʘʣʽ ʤʘʨʦʢ 12ʍ2ʉʄʌ, ɯ2ɻʅ2ʄʌɸɼ, 12ʍɻʅ2ʄʌɹɸʖ 

ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ ʉ590 ʪʘ ʉ590ʂ). 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʨʽʯʯʷ ʫ ʩʚʽʪʽ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ 

ʤʘʨʦʢ ʝʢʦʥʦʤʥʦ ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʧʽʜʚʠʱʝʥʦʾ ʪʘ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ [14]. ʎʽ ʩʪʘʣʽ 

ʤʽʩʪʷʪʴ ʜʦ 0,12% ʚʫʛʣʝʮʶ, ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ Mn, Mo, Nb, Ti, B, ʜʦʜʘʪʢʦʚʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʛʦʚʘʥʽ Ni, Cr ( ʫ ʩʫʤʘʨʥʽʡ ʢʽʣʴʢʦʩʪʽ ʜʦ 3...4%). 

ʋ ʪʘʙʣ.9 ʥʘʚʝʜʝʥʽ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʝʷʢʠʭ ʤʘʨʦʢ 

ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟ ʤʝʞʝʶ ʪʝʢʫʯʦʩʪʽ 440...900 ʄʇʘ [14]. ʎʽ ʩʪʘʣʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʠʱʦʶ ʭʦʣʦʜʥʦʣʘʤʢʽʩʪʶ ʪʘ ʝʢʦʥʦʤʥʽʰʠʤ ʣʝʛʫʚʘʥʥʷʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʦʤʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ. ʇʨʦʪʝ ʧʨʠ ʨʦʙʦʪʽ ʟ ʥʠʤʠ ʥʝʦʙʭʽʜʥʽ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʚʠʙʦʨʫ 

ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʟʚʘʨʶʚʘʥʥʷ.  ʇʨʠ ʮʴʦʤʫ ʚʠʨʽʰʘʣʴʥʦʶ 

ʚʠʤʦʛʦʶ ʻ ʟʥʠʞʝʥʥʷ ʜʦʣʽ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʫ ʰʚʽ ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʚ ʥʴʦʤʫ 

ʩʫʤʘʨʥʦʛʦ ʚʤʽʩʪʫ Al, V, Nb.  ʎʴʦʛʦ ʣʝʛʢʦ ʜʦʩʷʛʪʠ ʧʨʠ ʨʫʯʥʦʤʫ ʪʘ 

ʤʝʭʘʥʽʟʦʚʘʥʦʤʫ ʟʚʘʨʶʚʘʥʥʽ.  ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʧʽʜ ʬʣʶʩʦʤ ʜʣʷ ʮʠʭ ʩʪʘʣʝʡ ʨʘʜʷʪʴ 

ʫʤʦʚʫ ʟʤʽʥʠʪʠ, ʟʙʽʣʴʰʠʚʰʠ  Al, V, Nb< 0,15%, ʦʩʢʽʣʴʢʠ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʮʝ 

ʧʦʚôʷʟʘʥʝ ʟʽ ʟʥʘʯʥʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʟʥʠʞʝʥʥʷʤ ʾʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  

ɼʣʷ ʢʦʥʩʪʨʫʢʮʽʡ ʩʧʝʮʽʘʣʴʥʠʭ ʩʧʦʨʫʜ ï ʢʦʤʧʣʝʢʩʽʚ ʜʦʤʝʥʥʠʭ ʮʝʭʽʚ, 

ʩʧʝʮʽʘʣʴʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʽ ʛʘʟʛʦʣʴʜʝʨʽʚ, ʤʦʨʩʴʢʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, 

ʟʘʣʽʟʥʠʯʥʠʭ ʪʘ ʘʚʪʦ ʤʦʩʪʽʚ ʪʦʱʦ ï ʻ ʚʽʜʦʤʯʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʠʙʦʨʫ ʤʘʨʦʢ ʩʪʘʣʝʡ. 
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ʊʘʙʣʠʮʷ 9 ï  ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʡ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʪʘ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ 

ʄʘʨʢʘ 

ʩʪʘʣʽ 

ʏʘʩʪʢʘ ʝʣʝʤʝʥʪʽʚ 

C SI MN Cr Ni Mo Cu Al Ti Nb 

ɸʉ-50 0,08 0,27 1,37 - -  0,01 0,054 0,007 0,03 

06ɻ2ɹɼ 
0,04 

0,08 

0,20 

0,50 

1,30é 

1,60 
<20 

<0,03 

5 

0,05é 

0,08 

0,15é 

0,30 

0,02é 

0,05 
0,02 

0,03é 

0,05 

09ɻ2ʉʖʏ 
0,08 

0,11 

0,30 

0,60 

1,90é 

2,20 
- - - 

0,30é 

0,60 

0,04é 

0,07 
- - 

S460ML 0,115 0,37 1,55 0,04 0,03 0,002 - 0,031 - - 

09ʍɻ2ʉʖʯ 
0,08 

0,11 

0,30 

0,60 

1,90é 

2,20 

1,00 

1,30 
- - - 

0,04é 

0,07 
- - 

HSLA-80 0,05 0,37 0,48 0,68 1,02 0,22 1,26 0,015 0,004 <0,03 

10ɻ2ʅʌɹ 0,10 
0,40 

0,60 

1,60é 

1,80 
- 

0,30.. 

0,60 
- - - 

0,02...

0,06 

0,03é 

0,08 

09ʍɻʅʌɹ 0,10 
0,40 

0,60 

1,60é 

1,80 

0,70. 

0,80 

0,70.. 

0,90 
0,2 - - 

0,02...

0,06 

0,03é 

0,08 

15ɻ2ʄʌʖʊʈɸ 
0,12 

0,18 

0,17 

0,40 

1,40é 

1,80 
-  

0,01é 

0,08 
- 

0,02é 

0,09 

0,02...

0,06 
- 

Alform 700 MC 0,08 - 1,35  - - - 0,03 0,18 0,06 

Bissalloy 80 0,17 0,40 1>15 0?85 - - - - - - 

8ʉʅʊ80 ʆʈ 0,11 0,27 0,86 0,54 0,88 0,44 0,24 - - - 

NK-HITEN-

780B 
0,12 0,25 0,92 0,44 1,04 0,32 0,21 - - - 

09ʍɻ2ʅʄʌɹ 0,10 
0,40 

0,60 

1,60é 

1,80 

0,60.. 

0,80 

0,70.. 

0,90 
0,20 - - 

0,02.. 

0,06 

0,03.. 

0,08 

115ɻ2ʍʅʄʌʖʊʈɸ 
0,12 

0,18 

0,17 

0,40 

1,40é 

1,80 

0,30.. 

0,60 

0,30.. 

0,60 

0,10 

0,25 
- - 

0,02.. 

0,09 

0,02.. 

0,06 

8ɸʅʊ80 0,13 0,24 0,75 0,55 0,94 0,40 0,25 - - - 

St ɽ  890 0,16 0,45 1,00 0,80 2,00 0,50 - - - - 

WELDOX-900 0,15 0,22 1,40 0,25 - 0,50 - - - - 

DQ-125 0,11 0,10 0,79 0,52 1,46 0,52 0,03 0,05 0,01 <0,03 
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% ʟʘ ʤʘʩʦʶ 

N2 V B S ʈ 

ʨ
ʝ
ʰ
ʪ
ʘ

 

ʈʩʤ 
ʉɻ ʢʚ 

IIW 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

0,2, 

ʄʇʘ 

ʊʠʩʧʨ., 
ʦ
ʉ 

KCV, 

ɼɾ/ʩʤ
2
 

0,002 0,003 0,001 0,001 0,008 W, Sn, 

Zr 

0,16 0,32 440 -50 >40 

<0,012 0,04 

0,07 

- <0,010 <0,020 - 0,13

0,20 

0,33 

0,43 

440 -70 >50 

- - - <0,015 <0,020 Ce, 

Ca 

0,20 

0,27 

0,41 

0,51 

450 -70 >30 

0,005 0,05 - 0,003 0,014 - 0,21 0,39 460 -20 >31 

- - - <0,001 <0,020 Ce, 

Ca 

0,23 

0,30 

0,59 

0,73 

550 -70 >30 

0,01 0,005 0,002 0,002 0,004 W, Sn, 

Zr 

0,22 0,46 572 -50 >59 

- 0,08 - <0,01 <0,020  

 

Ca,  

Zr, 

ʈɿʄ 

0,20 

0,22 

0,40 

0,46 

590 -50 >40 

- 0,08 - <0,01 <0,020 0,24 

0,27 

0,60 

0,68 

685 -50 >40 

- 0,08 0,001 

0,005 

<0,01 <0,020 0,20 

0,32 

0,37 

0,51 

685 -40 >30 

- 0,02 0,002 0,002 0,006 - 0,17 0,31 700 -20 >40 

- - 0,002 <0,001 <0,020 - 0,29 0,59 750 -20 >60 

- 0,05 0,0016 0,004 0,013 - 0,25 0,53 751 -35 196 

- - 0,001 0,002 0,008 - 0,25 0,51 768 -40 200 

- 0,08 - <0,01 <0,020 Ca,  

Zr, 

ʈɿʄ 

0,27 

0,32 

0,59 

0,68 

785 -50 >40 

- 0,16 0,001 

0,005 

<0,01 <0,02 0,22 

0,38 

0,48 

0,72 

785 -40 >30 

- 0,05 0,002 0,01 0,013 - 0,26 0,53 834 -35 147 

- 0,1 - <0,02 <0,025 - 0,30 0,74 890 -60 >27 

- - 0,002 <0,01 <0,030 - 0,30 0,53 900 -40 >40 

0,002 0,07 0,001 0,001 0,003 W, Sn, 

Zr 

0,25 0,56 903 -50 >40 
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ʉʪʘʣʽ ʜʣʷ ʟʚʘʨʥʠʭ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɺʫʛʣʝʮʝʚʽ ʩʪʘʣʽ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʟʚʘʨʥʠʭ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɰʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʦʩʥʦʚ ʨʘʤ, ʩʪʘʥʠʥ, ʧʦʧʝʨʝʯʠʥ ʪʘ ʽʥʰʠʭ ʚʫʟʣʽʚ ʪʘ 

ʜʝʪʘʣʝʡ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʦʱʦ. ʊʝʤʧʝʨʘʪʫʨʥʘ 

ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʫʛʣʝʮʝʚʠʭ ʩʪʘʣʝʡ ʦʭʦʧʣʶʻ ʜʽʘʧʘʟʦʥ -40...425Áʉ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʩʢʣʘʜʫ, ʩʪʫʧʝʥʷ ʨʦʟʢʠʩʣʝʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʘʥʫ ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ.  

ɿ ʤʽʨʢʫʚʘʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ  ʩʧʨʠʷʪʣʠʚʦʾ ʟʚʘʨʶʚʘʥʦʩʪʽ ʚʤʽʩʪ ʚʫʛʣʝʮʶ 

ʦʙʤʝʞʫʶʪʴ ʥʘ ʨʽʚʥʽ 0,22...0,25%. ʈʽʜʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ ʽʟ 

ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ ʜʦ 0,30...0,40%. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʝʷʢʠʭ ʤʘʨʦʢ ʥʠʟʴʢʦ ʚʫʛʣʝʮʝʚʠʭ 

ʩʪʘʣʝʡ, ʱʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ.10.  

ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ 

ʟ ʚʫʛʣʝʮʝʚʠʭ ʩʪʘʣʝʡ, ʻ ʾʭ ʨʽʚʥʦʤʽʮʥʽʩʪʴ ʟ ʦʩʥʦʚʥʠʤ ʤʝʪʘʣʦʤ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʝʬʝʢʪʽʚ ʫ ʤʝʪʘʣʽ ʰʚʘ ʪʘ ʟʦʥʽ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ.  

ʅʠʟʴʢʦʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ ʤʘʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʧʦʢʘʟʥʠʢʠ ʟʚʘʨʶʚʘʥʦʩʪʽ ʪʘ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʩʽ ʚʠʜʠ ʟʚʘʨʶʚʘʥʥʷ, ʱʦ ʤʘʶʪʴ ʧʨʦʤʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ. ɿʚʘʨʥʽ ʰʚʠ 

ʤʘʶʪʴ ʥʝʦʙʭʽʜʥʫ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʫʪʚʦʨʝʥʥʷ ʢʨʠʩʪʘʣʽʟʘʮʽʡʥʠʭ ʪʨʽʱʠʥ ʚʥʘʩʣʽʜʦʢ 

ʟʥʠʞʝʥʦʛʦ ʚʤʽʩʪʫ ʚʫʛʣʝʮʶ. ɿʛʘʜʘʥʽ ʪʨʽʱʠʥʠ ʡʤʦʚʽʨʥʽ ʣʠʰʝ ʧʨʠ ʥʝʩʧʨʠʷʪʣʠʚʽʡ 

ʬʦʨʤʽ ʧʨʦʚʘʨʫ, ʟʦʢʨʝʤʘ ʫ ʢʫʪʦʚʠʭ ʰʚʘʭ, ʧʝʨʰʦʤʫ ʰʘʨʽ ʙʘʛʘʪʦʰʘʨʦʚʦʛʦ 

ʩʪʠʢʦʚʦʛʦ ʰʚʘ, ʦʜʥʦʩʪʦʨʦʥʥʽʭ ʰʚʘʭ ʟ ʧʦʚʥʠʤ ʧʨʦʚʘʨʦʤ ʢʨʦʤʦʢ, ʢʦʣʠ ʚʤʽʩʪ 

ʚʫʛʣʝʮʶ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʚʝʨʭʥʴʦʾ ʤʝʞʽ (0,22...0,25%). 

ʅʠʟʴʢʦʚʫʛʣʝʮʝʚʽ ʥʠʟʴʢʦʣʝʛʦʚʘʥʽ ʩʪʘʣʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʟʚʘʨʥʠʭ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʚʟʘʤʽʥ ʚʫʛʣʝʮʝʚʠʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʟʥʠʞʝʥʥʷ ʤʝʪʘʣʦʤʽʩʪʢʦʩʪʽ ʥʘ 20...50%. 

ɺʤʽʩʪ ʚʫʛʣʝʮʶ ʚ ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʷʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,23%. ʋ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʣʝʛʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʫʤʘʨʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 5%, 

ʨʦʟʨʽʟʥʷʶʪʴ ʤʘʨʛʘʥʮʝʚʠʩʪʽ, ʢʨʝʤʥʽʡʤʘʨʛʘʥʮʝʚʠʩʪʽ, ʭʨʦʤʢʨʝʤʥʽʡʤʘʨʛʘʥʮʝʚʠʩʪʽ ʪʘ 

ʽʥʰʽ ʩʪʘʣʽ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 11 [21]. ɿʘ ʚʤʽʩʪʦʤ S ʪʘ ʈ ʮʽ ʩʪʘʣʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʷʢʽʩʥʠʭ.  
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ʊʘʙʣʠʮ ̫10 ï ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʠʟʴʢʦ ʚʫʛʣʝʮʝʚʠʭ 

ʩʪʘʣʝʡ 

ʄʘʨʢʘ 

ʩʪʘʣ ̔

ʄʝʞʽ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

% 0,2, 

ʄʇʘ 
ɺ, ʄʇʘ 

KCU, ʄɼʞ/ʤ
2
, ʧʨʠ 

C Mn Si +20
ʦ
ʉ -20

ʦ
ʉ 

-

40
ʦ
ʉ 

ɺʉʪ3ʢʧ 0,14-0,22 0,30-0,60 0,07 200-240 340-470 - - - 

ɺʉʪ3ʧʩ 0,14-0,22 0,40-0,65 0,05-0,17 210-250 380-490 0,3 0,3 0,3 

ɺʉʪ3ʩʧ 0,14-0,22 0,40-0,65 0,12-0,30 210-250 380-490 0,5 0,5 - 

ɺʉʪ3ɻʧʩ 0,14-0,22 0,80-1,10 0,15 210-250 380-500 0,3 0,3 0,3 

ɺʉʪ4ʧʩ 0,18-0,22 0,40-0,70 0,12-0,30 240-270 420-540 0,4 0,4 0,4 

ɺʉʪ6ʧʩ 0,28-0,37 0,50-0,80 0,05-0,17 - - - - - 

ɺʉʪ6ʧʩ 0,28-0,37 0,50-0,80 0,15-0,35 - - - - - 

08ʢʧ 0,01 0,25-0,45 0,03 - 260-370 - - - 

10 0,07-0,14 0,35-0,65 0,17-0,37 220 380 - - - 

20 0,17-0,24 0,35-0,65 0,17-0,37 240 - - - - 

15ʂ 0,12-0,20 0,35-0,65 0,15-0,30 210-230 380-490 - 0,3 - 

16ʂ 0,12-0,20 0,45-0,75 0,17-0,37 240-260 410-500 0,7 0,3 - 

18ʂ 0,14-0,22 0,55-0,85 0,17-0,37 280-470 440-580 0,6 0,3 - 

20ʂ 0,16-0,24 0,35-0,65 0,15-0,30 230-250 410-520 0,6 0,3 - 

ɺ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʨʽʯʯʷ ʨʦʟʰʠʨʶʻʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʘʬʽʥʦʚʘʥʠʭ ʩʪʘʣʝʡ ʰʣʷʭʦʤ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ, ʚʘʢʫʫʤʥʦʛʦ ʧʝʨʝʧʣʘʚʫ, ʦʙʨʦʙʢʠ 

ʩʪʘʣʝʡ ʫ ʢʦʚʰʽ ʩʠʥʪʝʪʠʯʥʠʤʠ ʰʣʘʢʘʤʠ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʧʨʠʩʫʪʥʦʩʪʽ ʩʽʨʢʠ ʫ 

ʾʭʥʴʦʤʫ ʩʢʣʘʜʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʧʽʨʥʦʩʪʽ ʫʪʚʦʨʝʥʥʶ ʰʘʨʫʚʘʪʠʭ (ʣʘʤʽʥʘʨʥʠʭ) 

ʪʨʽʱʠʥ. 

ʋ ʢʨʘʾʥʘʭ ʉʅɼ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʦʩʫʜʠʥ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʛʦ ʪʘ ʰʘʭʪʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʝʢʩʢʘʚʘʪʦʨʽʚ ʪʘ ʜʦʨʦʞʥʽʭ 

ʤʘʰʠʥ, ʘ ʪʘʢʦʞ ʤʦʩʪʽʚ ʥʘʙʫʣʘ ʧʦʰʠʨʝʥʥʷ ʩʪʘʣʴ ʤʘʨʢʠ 09ɻ2ʉʖʯ, ʱʦ 

ʚʠʧʫʩʢʘʻʪʴʩʷ ʢʦʤʙʽʥʘʪʦʤ Ăɸʟʦʚʩʪʘʣʴò. 

ʃʠʩʪʦʚʠʡ ʧʨʦʢʘʪ ʩʪʘʣʽ 09ɻ2ʉʖʯ ʧʦʩʪʘʚʣʷʶʪʴ ʪʦʚʱʠʥʦʶ 8...40ʤʤ ʟʽ 

ʩʪʘʙʽʣʴʥʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ (ʪʘʙʣ.12). ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʩʪʘʣʽ (ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʤʦʩʪʦʙʫʜʫʚʘʥʥʷ) ʜʦ ʩʢʣʘʜʫ ʤʦʞʝ ʜʦʜʘʪʢʦʚʦ ʚʚʦʜʠʪʠʩʷ 
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ʤʽʜʴ ʫ ʢʽʣʴʢʦʩʪʷʭ 0,3...0,6%. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʪʘʣʽ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʪʝʨʤʽʯʥʦʶ 

ʦʙʨʦʙʢʦʶ ʟʘʙʝʟʧʝʯʫʻ ʛʘʨʘʥʪʦʚʘʥʽ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʪʘʙʣ.13).  

ʊʘʙʣʠʮʷ 11 ï ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ  

ʄʘʨʢʘ 

ʩʪʘʣ ̔

ɺʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, % 

(ʟʘ ʤʘʩʦʶ) 
ʄʝʭʘʥʽʯʥʽ  ʚʣʘʩʪʠʚʦʩʪʽ 

C Si Mn ɯʥʰʽ 

ʊ2, 

ʄʇʘ 

ɺ, 

ʄʇʘ 

KCU
-40

? 

ʄɼʞ/ʤ
2
 

        ʥʝ ʤʝʥʝʝ  

14ɻ 0,12-0,18 0,17-0,37 0,7-1,0 - 290 460 0,35 

19ɻ 0,16-0,22 0,17-0,37 0,8-1,15 - 320 480 0,35 

09ɻ2 0,12 0,17-0,37 1,4-1,8 - 310 450 0,30 

14ɻ2 0,12-0,18 0,17-0,37 1,2-1,6 0,3 340 470 0,35 

18ɻ2 0,14-0,20 0,25-0,55 1,2-1,6 0,3 360 520 0,40 

12ɻʉ 0,09-0,15 0,5-0,8 0,8-1,2 - 320 470 - 

16ɻʉ 0,12-0,18 0,4-0,7 0,9-1,2 - 330 500 0,4 

17ɻʉ 0,14-0,20 0,4-0,6 1,0-1,4 - 350 500 0,4 

09ɻ2ʉ 0,12 0,5-0,8 1,3-1,7 - 350 500 0,4 

10ɻ2ʉ1 0,12 0,9-1,2 1,3-1,65 (0,15-0,3) 

Cu 0,3Ni) 

380 520 - 

10ʍʉʅɼ 0,12 0,8-1,1 0,5-0,8 (0,6-0,9)Ce, 

(0,5-0,8)Ni, 

(0,4-0,65)Cu 

400 540 0,5 

15ʍʉʅɼ 0,12-0,18 0,4-0,7 0,4-0,7 (0,6-0,9)Ce, 

(0,3-0,6)Ni, 

(0,2-0,4)Cu 

350 500 0,3 

 

ʉʪʘʣʴ 09ɻ2ʉʯ ʥʝ ʤʘʻ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʚʘʨʪʽʩʥʠʭ ʣʝʛʫʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

(ʥʽʢʝʣʶ, ʭʨʦʤʫ), ʧʨʦʪʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʦʧʽʨ ʢʨʠʭʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ -70Áʉ (ʥʘ ʟʨʘʟʢʘʭ ʐʘʨʧʽ). ʋʜʘʨʥʘ ʚôʷʟʢʽʩʪʴ ʧʨʦʢʘʪʫ ʪʦʚʱʠʥʦʶ 12 

ʤʤ: KCV
-40

= 87-150 ɼʞ/ʩʤ
2
, KCV

-70
 = 55-69 ɼʞ/ʩʤ

2
. 
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ʊʘʙʣʠʮʷ 12 ï ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ 09ɻ2ʉʖʯ 

ɺʤʽʩʪ ʝʣʝʤʝʥʪʽʚ, ʤʘʩʦʚʘ ʯʘʩʪʢʘ, % 

ɺʫʛʣʝʮʴ ʄʘʨʛʘʥʝʮ ɹ ʂʨʝʤʥʽʡ ɸʣʶʤ̔ʥʽʡ ʎʝʨ̔ʡ 
ʉ̔ ʨʢʘ,  

ʥʝ ʙʽʣʴʰʝ 

ʌʦʩʬʦʨ, 

ʥʝ ʙʦʣʴʰʝ 

0,08-0,11 1,9-2,2 0,3-0,6 0,025-0,065 0,002-0,005 0,015 0,02 

ʊʘʙʣʠʮʷ 13 ï ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ 09ɻ2ʉʖʯ 

ʄʝʞʘ 

ʪʝʢʫʯʦʩʪʽ, ʄʇʘ 

ʄʝʞʘ 

ʤʽʮʥʦʩʪʽ, ʄʇʘ 

ɺʽʜʥʦʩʥʝ 

ʧʦʜʦʚʞʝʥʥʷ, % 

ʋʜʘʨʥʘ ʚôʷʟʢʽʩʪʴ 

KCU/KCV
-70
, ɼɾ/ʩʤ

2
 

325-450 480-570 19 69/29 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʘʣʫ ʰʚʘ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʟʽ ʩʪʘʣʽ 09ɻ2ʉʖʯ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 14. 

ʊʘʙʣʠʮʷ 14 ï ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʘʣʫ ʰʚʘ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʟʽ 

ʩʪʘʣʽ 09ɻ2ʉʖʯ  

ɿʚʘʨʶʚʘʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ 

ʊʦʚʱʠʥʘ 

ʧʨʦʢʘʪʫ 

ʤʤ 

 

ʄʝʞʘ 

ʪʝʢʫʯʦʩʪʽ 

ʅ/ʤʤ
2
 

ʊ
ʠ
ʤ
ʯ
ʘ
ʩ
ʦ
ʚ
ʠ
ʡ
 

ʦ
ʧ
ʽ
ʨ
 
ʨ
ʦ
ʟ
ʨ
ʠ
ʚ
ʫ

, 

ʅ
/
ʤ
ʤ

2
 

ɺ
ʽ
ʜ
ʥ
ʦ
ʩ
ʥ
ʝ
 

ʧ
ʦ
ʜ
ʦ
ʚ
ʞ
ʝ
ʥ
ʥ
ʷ

, 

%
 
ʋʜʘʨʥʘ ʚôʷʟʢʽʩʪʴ KCU, 

ɼʞ/ʩʤ
2
, ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʦ
ʉ 

+20 -40 -70 

ɼʨʽʪ 

ʉʚ-10ʅʄɸ 

3 ʤʤ, 

ʬʣʶʩ ɸʅ-22 

17 543 668 23,6 160 158 52,7 

40 520 665 24,4 172 123 53,9 

ɼʨʽʪ 

ʉʚ-10ʅʄɸ 

3 ʤʤ, 

ʬʣʶʩ ɸʅ-43 

17 454 562 29,0 214 100 36,7 

40 444 533 29,0 154 114 63,0 

ɼʨʽʪ 

ʉʚ-08ɻ2ʉ 

1,6ʤʤ, 

ʩʫʤ̔  h80% 

Ar+20%CO2 

17 461 556 33,7 204 127 60,6 

40 489 571 21,6 - 131 122 

ɼʣʷ ʢʨʘʾʥ ɭʉ, ʉʐɸ, ʗʧʦʥʽʾ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʨʦʟʰʠʨʝʥʥʷ ʤʘʨʦʯʥʦʛʦ ʩʢʣʘʜʫ 

ʪʘ ʥʦʤʝʥʢʣʘʪʫʨʠ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʚôʷʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʟʘʚʜʘʥʥʷ 

ʚ ʝʥʝʨʛʝʪʠʮʽ, ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ, ʩʫʜʥʦʙʫʜʫʚʘʥʥʽ, 

ʙʫʜʽʚʥʠʮʪʚʽ ʤʦʨʩʴʢʠʭ ʧʣʘʪʬʦʨʤ ʪʦʱʦ. 

ɿ 1960 ʨ. ʫ ʣʦʢʦʤʦʪʠʚʦ- ʪʘ ʚʘʛʦʥʦʙʫʜʫʚʘʥʥʽ ʥʘʰʦʾ ʢʨʘʾʥʠ ʧʦʯʘʣʦʩʷ 

ʰʠʨʦʢʝ ʪʘʢʠʭ ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʷʢ 09ɻ2ʉ, 10ɻ2ʉ1 ʪʦʱʦ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʚʟʘʤʽʥ ʚʫʛʣʝʮʝʚʠʭ ʜʦʟʚʦʣʠʣʦ ʟʝʢʦʥʦʤʠʪʠ ʧʦʥʘʜ 2 ʤʣʥ.ʪ ʤʝʪʘʣʦʧʨʦʢʘʪʫ (ʚ 

ʤʘʩʰʪʘʙʘʭ ʉʅɼ), ʧʽʜʚʠʱʠʣʦ ʥʘʜʽʡʥʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ ʚʘʛʦʥʽʚ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ 

ʧʦʢʨʘʱʝʥʥʽ ʚʘʞʣʠʚʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ï ʢʦʝʬʽʮʽʻʥʪʘ ʪʘʨʠ. ʉʣʽʜ 

ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʚʘʛʦʥʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʘʨʢʫ ʤʘʶʪʴ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ 68...71 ʪ, ʤʘʩʫ ʪʘʨʠ 20...23 ʪ, ʦʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

215...225 ʢʅ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʫ ʉʐɸ ʩʝʨʽʡʥʽ ʚʘʛʦʥʠ ʤʘʶʪʴ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ 

90...100 ʪ, ʤʘʩʫ ʪʘʨʠ 19...20 ʪ, ʦʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 300...315 ʢʅ.  

ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʠʭ ʚʘʛʦʥʽʚ, ʾʭ 

ʥʘʜʽʡʥʦʩʪʽ  ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʪʘʨʠ ʪʘ ʚʠʪʨʘʪ ʥʘ 

ʨʝʤʦʥʪʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʣʝʡ ʢʣʘʩʫ 

ʤʽʮʥʦʩʪʽ 400...500 ʄʇʘ. ɺʚʘʞʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʮʴʦʛʦ ʩʪʘʣʽ ʟ 

ʢʘʨʙʦʥʽʪʨʠʜʥʠʤ ʟʤʽʮʥʝʥʥʷʤ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ʟʚʘʨʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚʘʛʦʥʽʚ ʽ ʣʦʢʦʤʦʪʠʚʽʚ ʨʦʟʰʠʨʶʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʭ 

ʥʝʽʨʞʘʚʽʶʯʠʭ ʩʪʘʣʝʡ (ʭʨʦʤʦʥʽʢʝʣʝʚʠʭ ʍ18ʅ10ʊ ʽ ʙʝʟ ʥʽʢʝʣʝʚʠʭ 10ʍ13ɻ18ɼʋ). 

ʋ ʩʚʽʪʦʚʦʤʫ ʘʚʪʦʤʦʙʽʣʝ - , ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʽ ʪʘ ʙʫʜʽʚʥʠʮʪʚʽ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʪʘʣʝʚʽ ʦʮʠʥʢʦʚʘʥʽ ʣʠʩʪʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʝʣʝʢʪʨʦʣʽʪʠʯʥʠʤ ʪʘ 

ʛʘʨʷʯʠʤ ʩʧʦʩʦʙʘʤʠ. ʅʘ ʣʠʩʪʠ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʧʨʠ 

ʰʪʘʤʧʦʚʮʽ  ʥʘʥʦʩʷʪʴ ʪʦʥʢʽ ʦʨʛʘʥʽʯʥʽ ʧʣʽʚʢʠ. ɻʘʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʶʪʴ 

ʜʚʦʭʰʘʨʦʚʽ ʮʠʥʢʦʚʽ ʧʦʢʨʠʪʪʷ ʽʟ ʟʦʚʥʽʰʥʽʤ ʰʘʨʦʤ ʟʽ ʩʧʣʘʚʫ Fe-Zn (15-25% Fʝ). 

ɺ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʟʚʘʨʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʙʘʢʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʩʪʘʣʝʚʽ ʣʠʩʪʠ, 

ʥʘ ʷʢʠʭ ʪʨʘʜʠʮʽʡʥʝ ʧʦʢʨʠʪʪʷ 92% Pb + 8% Sn ʟʘʤʽʥʝʥʦ ʙʝʟʩʚʠʥʮʝʚʠʤʠ 

ʧʦʢʨʠʪʪʷʤʠ  90% Zn+ 10% Fe + ʭʨʦʤʘʪʥʘ ʧʣʽʚʢʘ + ʰʘʨ ʤʘʩʪʠʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ,  ʪʘ 

ʙʝʟʭʨʦʤʠʩʪʽ ʧʦʢʨʠʪʪʷ, ʱʦ ʦʪʨʠʤʫʶʪʴ ʝʣʝʢʪʨʦʮʠʥʢʫʚʘʥʥʷʤ. ɯʟ ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʦʢʫ 

ʥʘ ʣʠʩʪ ʥʘʥʦʩʷʪʴ ʪʦʥʢʠʡ ʰʘʨ ʦʨʛʘʥʽʯʥʦʾ ʩʤʦʣʠ, ʱʦ ʜʦʙʨʝ ʦʧʠʨʘʻʪʴʩʷ ʜʽʾ ʧʘʣʠʚʘ. 

ɼʦʜʘʪʢʠ ʚ ʥʴʦʛʦ ʤʝʪʘʣʝʚʠʭ ʧʦʨʦʰʢʽʚ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʟʚʘʨʶʚʘʥʦʩʪʽ, ʘ 

ʥʘʷʚʥʽʩʪʴ ʤʘʩʪʠʣʴʥʦʛʦ ʰʘʨʫ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʧʨʠ 

ʰʪʘʤʧʫʚʘʥʥʽ.  

ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚ ʩʚʽʪʽ ʚ ʫʤʦʚʘʭ ʨʝʘʣʽʟʘʮʽʾ 

ʩʪʨʘʪʝʛʽʾ ʤʽʥʽʤʽʟʘʮʽʾ ʟʙʠʪʢʽʚ, ʱʦ ʥʘʥʦʩʷʪʴʩʷ ʜʦʚʢʽʣʣʶ, ʚʠʤʘʛʘʻ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʦʧʢʘʭ ʪʘ ʨʦʙʦʯʠʭ ʦʨʛʘʥʘʭ ʢʦʪʝʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʱʦ, ʢʨʽʤ 
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ʟʥʠʞʝʥʥʷ ʚʠʜʽʣʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʦʢʩʠʜʽʚ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʾʭ ʂʂɼ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʛʦʩʪʨʦ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ ʟʚʘʨʶʚʘʥʠʭ ʩʪʘʣʝʡ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʧʦʥʘʜ ʢʨʠʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʘʨʫ (ʊ<600-610Áʉ, ʈ 30-31 

ʄʇʘ). ɺ ʪʘʙʣ.15 ʥʘʚʝʜʝʥʽ ʤʘʨʢʠ ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʢʦʨʜʦʥʥʠʭ 

ʪʝʧʣʦʩʪʽʡʢʠʭ ʩʪʘʣʝʡ. 

ʊʘʙʣʠʮʷ 15 ï  ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʤʘʨʢʠ ʪʨʫʙʥʠʭ ʪʝʧʣʦʩʪʽʡʢʠʭ ʩʪʘʣʝʡ ʽ 

ʢʨʠʪʠʯʥʽ ʫʤʦʚʠ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʄʘʨʢʘ ʩʪʘʣ ̔
ʉʪʘʥʜʘʨʪ ʥʘ 

ʩʪʘʣʴ 

ʂʨʘʾʥʘ 

ʚʠʨʦʙʥʠʮʪʚʘ 

ʄʘʢʩʠʤʘʣʴʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ, 

ʦ
ʉ 

ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʪʠʩʢ ʧʘʨʠ, 

ʄʇʘ 

13ʉrMo44 DIN 17175 ʅʽʤʝʯʯʠʥʘ 520 - 

10ʉrMo9 10 DIN 17175 ʅʽʤʝʯʯʠʥʘ  

540é545 

 

20é28 ʈ22/ʊ22 ASTM, A-335/ 

A-199< A-213 

ʉʐɸ 

12ʍ1ʄʌ ʊʋ 14-3-460-75 ʉʅɻ  

 

545-550 

 

 

21-25,5 

14MoV63 DIN 17175 ʅʽʤʝʯʯʠʥʘ 

ʉʪʘʣʴ 15128 

(CrMoV) 

N415128 ʏʝʭ̫̔/ʉʣʦʚʘʯʯʠʥʘ 

15ʍ1ʄ1ʌ ʊʋ 14-346-75 ʉʅɼ 550 25,5 

15CrMoV510 VdTUV-Wb506 ʅʽʤʝʯʯʠʥʘ 

X20CrMoV121 DIN 17175 ʅʽʤʝʯʯʠʥʘ  550é560 20 

ɿʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʪʘʣʽ ʟ ʬʝʨʠʪʥʦʶ Ŭ - 

ʛʨʘʪʢʦʶ, ʟʤʽʮʥʝʥʦʾ ʜʦʜʘʪʢʦʚʠʤ ʣʝʛʫʚʘʥʥʷʤ Cr, Mo, V, W, ʚʠʯʝʨʧʫʶʪʴʩʷ ʧʨʠ 

ʊ>600Áʉ. ɺʠʱʝ ʮʽʻʾ ʪʝʤʧʝʨʘʪʫʨʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʚʠʷʚʣʷʶʪʴʩʷ 

ʚʠʩʦʢʦʣʝʛʦʚʘʥʽ ʘʫʩʪʝʥʽʪʥʽ ʩʪʘʣʽ ʪʘ ʩʧʣʘʚʠ. ʇʨʦʪʝ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʫʟʣʽʚ 

ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʟ ʘʫʩʪʝʥʽʪʥʠʭ ʩʪʘʣʝʡ ʧʦʚôʷʟʘʥʝ ʟ ʥʠʟʢʦʶ 

ʧʨʦʙʣʝʤ, ʩʧʨʠʯʠʥʝʥʠʭ  ʾʭ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʟʚʘʨʶʚʘʥʽʩʪʶ. ʆʩʪʘʥʥʽ 

ʚʠʟʥʘʯʠʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʪʘʣʝʡ ʟ Ŭ ï ˇʨʘʪʢʦʶ, ʱʦ ʤʘʶʪʴ   

ʜʦʩʪʘʪʥʶ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʨʦʙʦʪʠ ʧʨʠ  ʊ~ 560...600Áʉ. ʊʘʢʽ 

ʬʝʨʠʪʥʦ-ʤʘʨʪʝʥʩʠʪʥʽ ʩʪʘʣʽ ʪʠʧʫ ʈ91/ʊ91(ʍ10ʉʛʄʦVNb91)  ʪʘ ʈ92 ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʚ ʉʐɸ ʪʘ ʦʪʨʠʤʘʣʠ ʩʚʽʪʦʚʝ ʚʠʟʥʘʥʥʷ. ʎʽ ʩʪʘʣʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 
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ʜʦʩʪʘʪʥʴʦ ʥʠʟʴʢʘ ʪʝʧʣʦʻʤʥʽʩʪʴ, ʥʠʟʴʢʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʪʘ ʪʝʨʤʽʯʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ, ʟʘʜʦʚʽʣʴʥʘ ʪʨʠʚʘʣʘ ʤʽʮʥʽʩʪʴ, ʢʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ, ʧʣʘʩʪʠʯʥʽʩʪʴ, 

ʟʚʘʨʶʚʘʥʽʩʪʴ, ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ ʪʘ ʧʨʠʜʘʪʥʽʩʪʴ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʪʘ ʤʘʛʥʽʪʥʦ-ʧʦʨʦʰʢʦʚʦʛʦ ʤʝʪʦʜʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ 

ʥʠʟʴʢʘ (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʤʠ) ʚʘʨʪʽʩʪʴ.  

ɿʘʚʜʷʢʠ ʚʠʱʦʤʫ ʨʽʚʥʶ ʪʨʠʚʘʣʦʾ ʤʽʮʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʣʽ ʈ91 ʟʘʤʽʩʪʴ 

ʨʘʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʪʘ ʩʪʘʣʽ ʍ20 ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʪʝʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ (ʨʠʩ.4).  

 

ʈʠʩʫʥʦʢ 4 ï ʊʦʚʱʠʥʠ ʩʪʽʥʦʢ ʧʘʨʦʧʨʦʚʦʜʽʚ ʟ ʨʽʟʥʠʭ ʤʘʨʦʢ ʩʪʘʣʽ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʘʨʠ ʟ ʊ=600Áʉ ʽ ʪʠʩʢʦʤ 25 ʄʇʘ 

ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʝʢʦʥʦʤʽʶ ʨʝʩʫʨʩʽʚ ʧʨʠ 

ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʽ. ɺʠʧʨʦʙʫʚʘʥʥʷʤʠ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʽʜ 610 ʜʦ 630Áʉ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʦʨʙʽʪʘʣʴʥʦʤʫ ʟʚʘʨʶʚʘʥʥʽ TIG ʟ ʧʦʜʘʚʘʥʥʷʤ ʛʘʨʷʯʦʛʦ 

ʧʨʠʩʘʜʥʦʛʦ ʜʨʦʪʫ ʧʦʢʘʟʥʠʢʠ ʚʠʱʽ, ʥʽʞ ʧʨʠ ʧʦʜʘʚʘʥʥʽ ʭʦʣʦʜʥʦʛʦ ʜʨʦʪʫ ʪʘ ʧʨʠ  

TIG/MIG ʨʫʯʥʦʤʫ ʟʚʘʨʶʚʘʥʥʽ.  

ɸʣʶʤʽʥʽʡ ʪʘ ʘʣʶʤʽʥʽʻʚʽ ʩʧʣʘʚʠ. ʋ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ (ʣʠʩʪʠ, ʧʨʦʬʽʣʽ, ʪʨʫʙʠ ʪʦʱʦ) ʟ ʜʝʬʦʨʤʽʚʥʠʭ 
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ʩʧʣʘʚʽʚ. ʉʧʣʘʚʠ ɸʄʛ1 ï ɸʄʛ6, ʱʦ ʤʽʩʪʷʪʴ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʣʝʛʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ 

ʤʘʛʥʽʡ (0,9...6,3%), ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ 

ʩʫʜʥʦ-, ʚʘʛʦʥʦ-, ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʽ ʪʘ ʚ ʥʘʬʪʦʛʘʟʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺ ʩʠʩʪʝʤʽ 

ʣʝʛʫʚʘʥʥʷ Al-Mg ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʫ ʛʨʫʧʫ ʩʧʣʘʚʽʚ ʟ ʜʦʜʘʪʢʦʚʠʤ ʚʚʝʜʝʥʥʷʤ ʩʢʘʥʜʽʶ 

(ʜʦ 0,25%). ʊʘʢʽ ʩʧʣʘʚʠ ʧʦʻʜʥʫʶʪʴ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʟ ʛʘʨʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʘ ʪʘʢʦʞ ʟ ʜʦʩʪʘʪʥʴʦʶ ʢʦʨʦʟʽʡʥʦʶ ʩʪʽʡʢʽʩʪʶ. 

ɿʘʚʜʷʢʠ ʜʦʙʨʽʡ ʟʚʘʨʶʚʘʥʦʩʪʽ ʟʛʘʜʘʥʽ ʩʧʣʘʚʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

ɺ ʦʩʪʘʥʥʽ ʜʚʘ ʜʝʩʷʪʠʨʽʯʯʷ ʚʝʣʠʢʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʣʠ ʨʦʟʨʦʙʮʽ ʘʣʶʤʽʥʽʡ-

ʣʽʪʽʻʚʠʭ ʩʧʣʘʚʽʚ. ʇʨʠ ʜʦʜʘʚʘʥʥʽ 1ʘʪ.% ʣʽʪʽʶ ʛʫʩʪʠʥʘ ʘʣʶʤʽʥʽʻʚʦʛʦ ʩʧʣʘʚʫ 

ʟʥʠʞʫʻʪʴʩʷ ʥʘ 3 ï 4%, ʘ ʞʦʨʩʪʢʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ ʪʘʢʫ ʞ ʚʝʣʠʯʠʥʫ. ʊʦʤʫ ʪʘʢʽ 

ʩʧʣʘʚʠ ʤʘʶʪʴ ʥʘ 5...15% ʤʝʥʰʫ ʛʫʩʪʠʥʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʘʣʶʤʽʥʽʻʚʠʤʠ ʩʧʣʘʚʘʤʠ, ʙʽʣʴʰʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ůB/  ʪʘ E/ŭ, ʜʦʙʨʦʶ ʟʚʘʨʶʚʘʥʽʩʪʶ. 

ʎʝ ʨʦʙʠʪʴ ʾʭ ʜʦʚʦʣʽ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʘʚʽʘ ï ʪʘ ʨʘʢʝʪʦʙʫʜʫʚʘʥʥʷ.  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟôʻʜʥʘʥʴ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʥʦʚʠʭ ʘʣʶʤʽʥʽʻʚʠʭ 

ʩʧʣʘʚʽʚ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʩʧʦʩʦʙʽʚ ʟʚʘʨʶʚʘʥʥʷ ʪʘ 

ʧʦʰʫʢʫ ʥʦʚʠʭ ʘʣʴʪʝʨʥʘʪʠʚ.  

ɿʚʘʨʶʚʘʥʥʷ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ TIG ʚʝʜʝʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʩʠʥʫʩʦʾʜʘʣʴʥʠʤ 

ʩʪʨʫʤʦʤ ʧʨʦʤʠʩʣʦʚʦʾ ʯʘʩʪʦʪʠ. ʇʨʦʪʝ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʙʝʟʧʝʯʫʻ ʧʫʣʴʩʫʶʯʠʡ 

ʟʚʘʨʶʚʘʣʴʥʠʡ ʩʪʨʫʤ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ. ʇʫʣʴʩʘʮʽʷ ʜʫʛʠ ʜʦʩʷʛʘʻʪʴʩʷ ʘʩʠʤʝʪʨʽʻʶ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʩʪʨʫʤʫ, ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʶ ʤʦʜʫʣʷʮʽʻʶ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʘʙʦ ʟʤʽʥʦʶ 

ʘʤʧʣʽʪʫʜʠ ʽʤʧʫʣʴʩʽʚ ʩʪʨʫʤʫ ʧʨʷʤʦʾ ʧʦʣʷʨʥʦʩʪʽ. ɿʚʘʨʶʚʘʥʥʷ  ʄIG ʟʘʟʚʠʯʘʡ 

ʧʨʠʟʥʘʯʘʶʪʴ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʙʘʛʘʪʦʰʘʨʦʚʽ ʰʚʠ. ɼʣʷ ʟʥʠʞʝʥʥʷ 

ʧʦʨʠʩʪʦʩʪʽ ʧʨʦʮʝʩ ʚʝʜʫʪʴ ʽʤʧʫʣʴʩʥʦʶ ʜʫʛʦʶ. ʅʘʡʩʫʪʪʻʚʽʰʝ ʟʤʝʥʰʝʥʥʷ ʧʦʨʦʞʥʠʥ 

ʫ ʥʘʧʣʘʚʣʝʥʦʤʫ ʤʝʪʘʣʽ ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʨʠ ʟʘʭʠʩʪʽ ʜʫʛʠ ʛʝʣʽʻʤ ʘʙʦ ʛʝʣʽʡ-ʘʨʛʦʥʦʚʦʶ 

ʩʫʤʽʰʰʶ.  

ɿʚʘʨʶʚʘʥʥʷ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʪʦʚʱʠʥʦʶ 0,8...3,0 ʤʤ ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ 

ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʶʪʴ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʽ ʟʚʦʨʦʪʥʦʾ ʧʦʣʷʨʥʦʩʪʽ ʚ ʘʨʛʦʥʽ. ʇʨʠ 

ʮʴʦʤʫ ʷʢʽʩʪʴ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʦʢʠʩʥʦʾ ʧʣʽʚʢʠ, ʧʦʢʨʘʱʫʶʪʴʩʷ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ 
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ʤʝʪʘʣʫ ʰʚʘ, ʘ ʪʘʢʦʞ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʛʝʦʤʝʪʨʠʯʥʠʡ ʢʦʥʮʝʥʪʨʘʪʦʨ ʥʘʧʨʫʞʝʥʴ ʥʘ 

ʤʝʞʽ ʧʝʨʝʭʦʜʫ ʰʚʘ ʜʦ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ.  

ɿʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ ʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ (STIR) ʻ ʥʦʚʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʧʨʦʮʝʩʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʟôʻʜʥʘʥʥʷ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʙʝʟ 

ʨʦʟʧʣʘʚʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ. ɼʣʷ ʥʴʦʛʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʤʘʣʝ ʪʝʧʣʦʚʢʣʘʜʝʥʥʷ, 

ʱʦ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʩʪʫʧʝʥʽ ʟʥʝʤʽʮʥʝʥʥʷ ʤʝʪʘʣʫ, ʘ ʪʘʢʦʞ ʥʝʟʥʘʯʥʘ 

ʜʝʬʦʨʤʘʮʽʷ ʟʚʘʨʥʠʭ ʚʠʨʦʙʽʚ. 

ʊʠʪʘʥ ʪʘ ʪʠʪʘʥʦʚʽ ʩʧʣʘʚʠ. ɿʘʚʜʷʢʠ ʩʚʦʾʤ ʫʥʽʢʘʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ 

ʪʠʪʘʥ ʟʥʘʭʦʜʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʧʽʜʚʦʜʥʠʭ ʯʦʚʥʽʚ, ʣʽʪʘʢʽʚ, ʨʘʢʝʪ 

ʪʘ ʢʦʩʤʽʯʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ, ʘʚʪʦʤʦʙʽʣʽʚ, ʩʫʜʝʥ ʤʘʣʦʛʦ ʢʘʙʦʪʘʞʫ, 

ʚʠʨʦʙʥʠʮʪʚʽ ʱʦʛʣ ʪʘ ʢʦʨʧʫʩʽʚ ʷʭʪ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʠʪʘʥʦʚʽ ʩʧʣʘʚʠ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʘʧʘʨʘʪʫʨʠ ɸɽʉ, ʧʽʜʚʦʜʥʠʭ ʢʨʠʣ, ʛʨʝʙʥʠʭ ʛʚʠʥʪʽʚ, 

ʥʘʧʨʫʞʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʥʥʦʾ ʯʘʩʪʠʥʠ ʤʦʨʩʴʢʠʭ ʧʣʘʪʬʦʨʤ, ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ 

ʪʦʱʦ. ʉʝʨʝʜ ʥʦʚʠʭ ʦʙʣʘʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʠʪʘʥʫ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʙʫʜʽʚʥʠʮʪʚʦ 

ʟʘʚʦʜʽʚ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʟʨʽʜʞʝʥʦʛʦ ʛʘʟʫ ʪʘ ʨʝʛʘʟʠʬʽʢʘʮʽʡʥʠʭ ʪʝʨʤʽʥʘʣʽʚ (ʜʦ 250 ʪ 

ʪʠʪʘʥʦʚʦʛʦ ʧʨʦʢʘʪʫ ʥʘ ʦʜʥʫ ʫʩʪʘʥʦʚʢʫ). 

ʇʣʘʩʪʤʘʩʠ ï ʮʝ ʤʘʪʝʨʽʘʣʠ, ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʩʠʥʪʝʪʠʯʥʠʭ ʘʙʦ 

ʧʨʠʨʦʜʥʠʭ ʧʦʣʽʤʝʨʽʚ.  ɿʘʟʚʠʯʘʡ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʢʦʥʩʪʨʫʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʩʪʘʣʽ ʯʠ ʘʣʶʤʽʥʽʶ. ʋ ʧʦʣʽʤʝʨʠ ʟ ʨʽʟʥʦʶ ʤʝʪʦʶ ʤʦʞʥʘ ʚʚʦʜʠʪʠ 

ʥʘʧʦʚʥʶʚʘʯʽ, ʩʪʘʙʽʣʽʟʘʪʦʨʠ, ʧʽʛʤʝʥʪ, ʤʦʞʥʘ ʩʢʣʘʜʘʪʠ ʢʦʤʧʦʟʠʮʽʾ ʟ ʜʦʜʘʪʢʘʤʠ 

ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʥʝʦʨʛʘʥʽʯʥʠʭ ʚʦʣʦʢʦʥ, ʩʽʪʦʢ ʪʘ ʪʢʘʥʠʥ. ɿʘ ʩʪʨʫʢʪʫʨʦʶ ʧʣʘʩʪʤʘʩʠ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʚʠʜʠ ï ʢʨʠʩʪʘʣʽʯʥʽ ʪʘ ʘʤʦʨʬʥʽ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʚʝʜʽʥʢʠ 

ʧʦʣʽʤʝʨʫ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ ʧʣʘʩʪʤʘʩ: ʪʝʨʤʦʧʣʘʩʪʠ ï 

ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʤʦʞʥʘ ʙʘʛʘʪʦʨʘʟʦʚʦ ʥʘʛʨʽʚʘʪʠ ʽ ʚʦʥʠ ʧʝʨʝʭʦʜʷʪʴ ʧʨʠ ʮʴʦʤʫ ʟ 

ʪʚʝʨʜʦʛʦ ʫ ʚôʷʟʢʦʪʝʢʫʯʠʡ ʩʪʘʥ, ʪʘ ʨʝʘʢʪʦʧʣʘʩʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʡʤʘʪʠ ʮʝʡ 

ʧʨʦʮʝʩ ʣʠʰʝ ʦʜʥʦʨʘʟʦʚʦ. ɼʣʷ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʜʝʪʘʣʝʡ ʧʨʠʜʘʪʥʽ ʣʠʰʝ 

ʪʝʨʤʦʧʣʘʩʪʠ.  

ʅʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʠʤʠ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤʠ ʧʣʘʩʪʤʘʩʘʤʠ ʻ ʛʨʫʧʠ 

ʪʝʨʤʦʧʣʘʩʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʦʣʝʬʽʥʽʚ: ʧʦʣʽʝʪʠʣʝʥʫ ʚʠʩʦʢʦ ʪʘ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ, 

ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʧʦʣʽʽʟʦʙʫʪʠʣʝʥʫ.  
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ʇʦʣʽʝʪʠʣʝʥ ʚʠʩʦʢʦʛʦ ʪʘ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ï ʢʨʠʩʪʘʣʽʯʥʽ ʪʝʨʤʦʧʣʘʩʪʠ, ʱʦ 

ʚʠʨʽʟʥʷʶʪʴʩʷ ʤʽʮʥʽʩʪʶ, ʞʦʨʩʪʢʽʩʪʶ, ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʝʢʫʯʦʩʪʽ.  

ʇʦʣʽʧʨʦʧʽʣʝʥ ʙʽʣʴʰ ʪʝʨʤʦʩʪʽʡʢʠʡ, ʤʘʻ ʙʽʣʴʰʫ ʤʽʮʥʽʩʪʴ ʽ ʞʦʨʩʪʢʽʩʪʴ. ʋ 

ʟʥʘʯʥʠʭ ʦʙʩʷʛʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʣʦʨʚʤʽʱʫʶʯʽ ʧʣʘʩʪʠʢʠ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʽʚ 

ʪʘ ʩʧʽʚʧʦʣʽʤʝʨʽʚ ʚʽʥʽʣʭʣʦʨʠʜʫ ʪʘ ʚʽʥʽʣʽʜʝʥʭʣʦʨʠʜʫ. 

ʇʦʣʽʚʽʥʽʣʭʣʦʨʠʜ (ʇɺʍ) ï ʘʤʦʨʬʥʠʡ ʧʦʣʽʤʝʨ, ʷʢʠʡ ʚ ʧʦʯʘʪʢʦʚʦʤʫ ʩʪʘʥʽ ʻ 

ʞʦʨʩʪʢʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʥʴʦʛʦ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʜʫʞʝ ʧʣʘʩʪʠʯʥʠʡ ʪʘ ʜʦʙʨʝ ʟʚʘʨʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ï ʧʣʘʩʪʠʬʽʢʘʪ. ɿ ʞʦʨʩʪʢʦʛʦ 

ʇɺʍ ï ʚʽʥʽʣ ʧʣʘʩʪʘ ï ʚʠʛʦʪʦʚʣʷʶʪʴ ʣʠʩʪʠ, ʪʨʫʙʠ, ʧʨʫʪʢʠ, ʘ ʟ ʧʣʘʩʪʠʢʘʪʫ ï 

ʧʣʽʚʢʫ, ʰʣʘʥʛʠ ʪʘ ʽʥʰʽ ʚʠʨʦʙʠ. ɿ ʇɺʍ ʚʠʛʦʪʦʚʣʷʶʪʴ ʪʘʢʦʞ ʩʧʽʥʝʥʽ ʤʘʪʝʨʽʘʣʠ 

(ʧʽʥʦʧʣʘʩʪʠ).  

ɿʥʘʯʥʫ ʛʨʫʧʫ ʧʦʣʽʤʝʨʽʚ ʪʘ ʧʣʘʩʪʤʘʩ ʥʘ ʾʭ ʦʩʥʦʚʽ ʩʢʣʘʜʘʶʪʴ ʧʦʣʽʘʤʽʜʠ. ʎʝ 

ʧʝʨʝʚʘʞʥʦ ʢʨʠʩʪʘʣʽʯʥʽ ʪʝʨʤʦʧʣʘʩʪʠ ʟ ʯʽʪʢʦ ʚʠʨʘʟʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʣʘʚʣʝʥʥʷ. 

ɼʦ ʧʦʣʽʘʤʽʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ, ʟʦʢʨʝʤʘ, ʧʦʣʽ ʢʘʧʨʦʣʘʢʪʘʤ, ʢʘʧʨʦʥ ʪʘ ʧʦʣʽʘʤʽʜ-66.  

ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ ʟ ʛʨʫʧʠ ʬʪʦʨʣʦʥʽʚ ʦʪʨʠʤʘʚ ʧʦʣʽʪʝʪʨʘʬʪʦʨʝʪʠʣʝʥ-

ʬʪʦʨʣʦʥ-4 (ʬʪʦʨʦʧʣʘʩʪ-4). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʪʝʨʤʦʧʣʘʩʪʽʚ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ 

ʚʽʥ ʥʝ ʧʝʨʝʭʦʜʠʪʴ ʫ ʚôʷʟʢʦʪʝʢʫʯʠʡ ʩʪʘʥ ʥʘʚʽʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʜʝʩʪʨʫʢʮʽʾ 

(~415Áʉ), ʪʦʤʫ ʡʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʠʡ ʧʨʠʡʦʤʽʚ. 

ʅʘʪʝʧʝʨ ʭʽʤʽʯʥʦʶ ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʦʩʚʦʻʥʦ ʚʠʧʫʩʢ ʜʦʙʨʝ ʟʚʘʨʶʚʘʥʠʡ 

ʬʪʦʨʣʦʥʽʚ : ʌ-4ʄ, ʌ-40, ʌ-42 ʪʦʱʦ. ɿʚʘʨʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʬʪʦʨʚʤʽʱʫʶʯʠʭ 

ʧʣʘʩʪʠʢʽʚ ʤʘʶʪʴ ʚʠʢʣʶʯʥʦ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ 

ʤʦʞʫʪʴ ʩʧʨʠʡʤʘʪʠ ʨʦʙʦʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ.  

ʅʘ ʦʩʥʦʚʽ ʘʢʨʠʣʦʚʦʾ ʪʘ ʤʝʪʘʢʨʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʘʢʨʠʣʦʚʽ 

ʧʣʘʩʪʠʢʠ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʦʶ ʚ ʧʨʘʢʪʠʮʽ ʧʦʭʽʜʥʘ ʥʘ ʾʭ ʦʩʥʦʚʽ ï ʧʣʘʩʪʤʘʩʘ ʧʦʣʽ 

ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ (ʪʦʨʛʦʚʘ ʤʘʨʢʘ Ăʧʣʝʢʩʠʛʣʘʩò). ʎʝ ʧʣʘʩʪʠʢʠ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʧʨʦʟʦʨʽʩʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʥʘʜʧʨʦʚʽʜʥʽ ʚʠʨʦʙʠ (ʫ ʚʠʛʣʷʜʽ ʧʨʫʪʢʽʚ, ʣʠʩʪʽʚ). 

ɿʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʞ ʩʧʽʚʧʦʣʽʤʝʨʠ ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʪʘ ʘʢʨʠʣ 

ʥʽʪʨʠʣʫ, ʱʦ ʤʘʶʪʴ ʙʽʣʴʰʫ ʧʨʦʟʦʨʽʩʪʴ ʽ ʪʚʝʨʜʽʩʪʴ. ʋʩʽ ʧʣʘʩʪʠʢʠ ʮʽʻʾ ʛʨʫʧʠ ʜʦʙʨʝ 

ʟʚʘʨʶʶʪʴʩʷ.  
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ɺʠʩʦʢʦʶ ʧʨʦʟʦʨʽʩʪʶ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʛʨʫʧʘ ʧʣʘʩʪʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʩʪʠʨʦʣʫ. 

ʎʝʡ ʧʦʣʽʤʝʨ ʜʦʙʨʝ ʟʚʘʨʶʻʪʴʩʷ ʪʝʧʣʦʚʠʤʠ ʩʧʦʩʦʙʘʤʠ.  

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʝʨʝʚʘʞʥʦ ʚ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʽʚʧʦʣʽʤʝʨʠ ʩʪʠʨʦʣʫ ʟ ʤʝʪʠʣʩʪʠʨʦʣʦʤ, 

ʘʢʨʠʣʦʥʽʪʨʦʣʦʤ, ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʦʤ ʪʘ ʘʢʨʠʣʥʽʪʨʠʣ-ʙʫʪʘʜʽʻʥ-ʩʪʠʨʦʣʴʥʽ 

(ɸɹʉ) ʧʣʘʩʪʠʢʠ. ʆʩʪʘʥʥʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʢʨʠʭʢʦʛʦ ʧʦʣʽʩʪʠʨʦʣʫ ʚʠʩʦʢʦʶ 

ʫʜʘʨʥʦʶ ʤʽʮʥʽʩʪʶ ʪʘ ʪʝʧʣʦʩʪʽʡʢʽʩʪʶ.  

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʣʽʤʝʨʠ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʪʨʴʦʭ 

ʬʽʟʠʯʥʠʭ ʩʪʘʥʘʭ: ʩʢʣʦʧʦʜʽʙʥʦʤʫ (ɯ), ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʦʤʫ (ɯɯ) ʪʘ ʚôʷʟʢʦʪʝʢʫʯʦʤʫ 

(ɯɯɯ), ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʶ ʢʨʠʚʦʶ ʧʦʣʽʤʝʨʽʚ (ʨʠʩ.5). ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʝʨʝʭʦʜʫ ʟ ʚʠʩʦʢʦ ʝʣʘʩʪʠʯʥʦʛʦ ʩʪʘʥʫ ʫ ʚôʷʟʢʦʪʝʢʫʯʠʡ ʥʘʟʠʚʘʻʪʴʩʷ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʝʢʫʯʦʩʪʽ ʊʊ, ʟ ʚʠʩʦʢʦ ʝʣʘʩʪʠʯʥʦʛʦ ʩʪʘʥʫ ʚ ʩʢʣʦʧʦʜʽʙʥʠʡ ï 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʩʢʣʦʚʘʥʥʷ ʊʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʨʦʟʢʣʘʜʝʥʥʷ ʊʈ ï ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʝʨʝʭʦʜʫ ʧʦʣʽʤʝʨʫ ʫ ʚôʷʟʢʦʪʝʢʫʯʠʡ ʩʪʘʥ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʥʝʟʚʦʨʦʪʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ. ɼʽʣʷʥʢʘ ɯɯɯ ʚʠʟʥʘʯʘʻ ʤʦʞʣʠʚʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʽʥʪʝʨʚʘʣ ʧʝʨʝʨʦʙʢʠ 

ʚʠʨʦʙʫ ʪʘ ʟʚʘʨʶʚʘʥʥʷ. 

 

ʈʠʩʫʥʦʢ 5 ï ʊʝʨʤʦʤʝʭʘʥʽʯʥʘ ʢʨʠʚʘ ʘʤʦʨʬʥʦʛʦ ʧʦʣʽʤʝʨʫ (1) ʪʘ ʢʨʠʚʘ ʟʤʽʥʠ 

ʤʦʜʫʣʷ ʡʦʛʦ ʧʨʫʞʥʦʩʪʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ (2) 
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ʊʝʨʤʦʧʣʘʩʪʠ ʧʦʩʪʘʚʣʷʶʪʴ ʜʣʷ  ʧʝʨʝʨʦʙʢʠ ʫ ʛʨʘʥʫʣʘʭ ʨʦʟʤʽʨʦʤ 3 ï 5 ʤʤ. 

ʆʩʥʦʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʘ 

ʜʝʪʘʣʝʡ ʟ ʥʠʭ ʻ ʝʢʩʪʨʫʟʽʷ, ʣʠʪʪʷ, ʧʨʝʩʫʚʘʥʥʷ, ʢʘʣʘʥʜʨʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʫ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʚôʷʟʢʦʪʝʢʫʯʦʛʦ ʩʪʘʥʫ.  

ʇʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʤʦʧʣʘʩʪʽʚ ʧʦʣʷʛʘʻ ʚ ʘʢʪʠʚʘʮʽʾ ʟʚʘʨʶʚʘʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚʞʝ ʚ ʢʦʥʪʘʢʪʽ ʘʙʦ ʧʨʠʚʦʜʷʪʴʩʷ ʫ ʢʦʥʪʘʢʪ 

ʧʽʩʣʷ ʪʘ ʦʜʥʦʯʘʩʥʦ ʟ ʘʢʪʠʚʘʮʽʻʶ. ʆʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʟʚʘʨʶʚʘʥʥʷ ʜʣʷ ʧʦʻʜʥʘʥʥʷ 

ʧʦʣʽʝʪʠʣʝʥʫ (ʇɽ), ʧʦʣʽʧʨʦʧʽʣʝʥʫ (ʇʇ), ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʫ (ʇɺʍ), ʧʦʣʽʩʪʠʨʦʣʫ 

(ʇʉ), ʩʧʽʚʧʦʣʽʤʝʨʫ ʩʪʠʨʦʣʘʢʨʠʣʥʽʪʨʠʣʫ (ʉɸʅ), ʩʧʽʚʧʦʣʽʤʝʨʠʟʘʪʫ ʘʢʨʠʣ ʥʽʪʨʠʣ-

ʙʫʪʘʜʽʻʥ-ʩʪʠʨʦʣʫ (ɸɹʉ), ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ (ʇʄʄɸ), ʧʦʣʽʘʮʝʪʘʣʶ (ʇʆʄ), 

ʧʦʣʽʘʤʽʜʫ (ʇɸ), ʧʦʣʽʢʘʨʙʦʥʘʪʫ (ʇʂ), ʧʦʣʽʪʝʪʨʘʬʪʦʨʝʪʠʣʝʥʫ (ʇʊʌɽ) ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣ.16. 

ʊʘʙʣʠʮʷ 16 ï ʉʧʦʩʦʙʠ ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʩʪʤʘʩ  
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ʅʘʛʨʽʪʠʤ 

ʛʘʟʦʤ 
+ ++ ++ + +  ++ + (+) ++ ï ï 

ʅʘʛʨʽʪʠʤ 

ʝʣʝʤʝʥʪʦʤ 
++ ++ ++ + + + (+) ++ + + (+) + 

ʊʝʨʪʷʤ  ++ + ++ + + + (+) + + ++ (+) + 
ʉʪʨʫʤʦʤ 

ʚʠʩʦʢʦʾ 

ʯʘʩʪʦʪʠ 
ï ï + ï ï + (+) ï + + ï ï 

ʋʣʴʪʨʘʟʚʫʢʦʤ ï ï  + (+) + (+) + + + (+) ï 
++ ï  ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ; + ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʞʣʠʚʝ; (+) ï  ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʨʽʜʢʦ; ï ï ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. 

 ̓ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʇʂ ʩʪʨʫʤʘʤʠ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʚʠʤʘʛʘʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʘ ʯʘʩʪʦʪʘ. 

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʣʠ ʪʨʫʙʦʧʨʦʚʦʜʠ ʟ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʪʘ 

ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʥʠʭ ʪʨʫʙ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʘʛʨʝʩʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʽʟ ʚʤʽʩʪʦʤ ʩʽʨʢʦʚʦʜʥʶ ʪʘ ʚʫʛʣʝʢʠʩʣʦʪʠ, ʘ ʪʘʢʦʞ ʭʽʤʽʯʥʠʭ 

(ʥʝʘʨʦʤʘʪʠʯʥʠʭ) ʨʝʘʛʝʥʪʽʚ ʫ ʭʽʤʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ʈʝʟʝʨʚʫʘʨʠ ʪʘ ʮʠʩʪʝʨʥʠ 

ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʢʠʩʣʦʪ ʽ ʣʫʛʽʚ, ʪʨʘʚʠʣʴʥʽ ʚʘʥʥʠ ʪʘ ʽʥʰʽ ʧʦʩʫʜʠʥʠ ʦʙʣʠʮʴʦʚʫʶʪʴ 

ʧʣʘʩʪʤʘʩʦʚʠʤʠ ʣʠʩʪʘʤʠ. ʇʦʻʜʥʘʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʘʨʶʚʘʥʥʷ. ɻʝʨʤʝʪʠʟʘʮʽʷ 

ʧʣʘʩʪʠʢʘʪʦʤ ʧʨʠʤʽʱʝʥʴ, ʟʘʙʨʫʜʥʝʥʠʭ ʽʟʦʪʦʧʘʤʠ, ʧʦʢʨʠʪʪʷ ʧʽʜʣʦʛ ʣʽʥʦʣʝʫʤʦʤ 
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ʪʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʘʨʶʚʘʥʥʷ. ʂʦʥʩʝʨʚʘʮʽʷ ʧʨʦʜʫʢʪʽʚ ʫ ʪʫʙʠ, 

ʢʦʨʦʙʢʠ ʪʘ ʙʘʥʢʠ, ʧʘʢʫʚʘʥʥʷ ʪʦʚʘʨʽʚ ʪʘ ʧʦʰʪʦʚʠʭ ʚʽʜʧʨʘʚʣʝʥʴ ʨʽʟʢʦ 

ʧʨʠʰʚʠʜʰʫʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʚʘʨʶʚʘʥʥʷ. 

ʋ ʭʽʤʽʯʥʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʟʚʘʨʶʶʪʴ ʢʦʨʧʫʩʠ ʪʘ ʣʦʧʘʪʢʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʤʽʰʫʚʘʯʽʚ, ʢʦʨʧʫʩʠ ʪʘ ʨʦʪʦʨʠ ʥʘʩʦʩʽʚ ʜʣʷ ʧʝʨʝʢʘʯʫʚʘʥʥʷ 

ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʬʽʣʴʪʨʠ, ʚʘʣʴʥʠʮʽ ʟ ʬʪʦʨʦʧʣʘʩʪʫ. ɿ ʧʦʣʽʩʪʠʨʦʣʫ 

ʟʚʘʨʶʶʪʴ ʦʩʚʽʪʣʶʚʘʣʴʥʫ  ʘʨʤʘʪʫʨʫ, ʟ ʢʘʧʨʦʥʫ ï ʥʝ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽ ʰʝʩʪʝʨʥʽ. 

ɺʘʣʠʢʠ, ʤʫʬʪʠ, ʰʪʦʢʠ, ʟ ʬʪʦʨʣʦʥʫ ï ʥʝ ʟʤʘʱʫʚʘʣʴʥʽ ʚʘʣʴʥʠʮʽ, ʚʠʪʽʩʥʶʚʘʯʽ 

ʧʘʣʠʚʘ ʪʦʱʦ.  

1.3 ɿʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʊʦʯʥʽʩʪʴ ʻ ʦʜʥʠʤ ʟ ʥʘʡʛʦʣʦʚʥʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢʽʩʪʴ 

ʟʚʘʨʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ʇʽʜ ʪʦʯʥʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʡ ʨʦʟʫʤʽʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʨʤʠ, 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʪʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʚʠʤʦʛʘʤ ʢʨʝʩʣʝʥʴ ʪʘ 

ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ.  

ʉʪʘʥʜʘʨʪ Ăʂʦʥʩʪʨʫʢʮʽʾ ʟʚʘʨʥʽ. ʈʦʟʨʷʜʠ ʪʦʯʥʦʩʪʽ, ʛʨʘʥʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ 

ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ, ʜʦʧʫʩʢʠ ʬʦʨʤʠ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴò (ɼʉʊʋ 2099-92) 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʻʜʠʥʽ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʤʝʭʘʥʽʯʥʦ ʥʝʦʙʨʦʙʣʝʥʠʭ 

ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʥʠʟʴʢʦ ʚʫʛʣʝʮʝʚʠʭ ʪʘ ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ.  

ʉʪʘʥʜʘʨʪ ʧʝʨʝʜʙʘʯʘʻ ʰʽʩʪʴ ʨʦʟʨʷʜʽʚ (ʚʽʜ 1ʪ, ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ, 1ï 5), ʱʦ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʛʨʘʥʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ, ʜʦʧʫʩʢʠ ʢʨʫʛʣʦʩʪʽ ʪʘ 

ʧʨʦʬʽʣʶ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʝʨʝʨʽʟʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʯʦʪʠʨʠ ʨʦʟʨʷʜʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʜʦʧʫʩʢʠ ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ ʪʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ. ʆʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʧʦʙʫʜʦʚʠ ʨʷʜʽʚ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʛʨʘʥʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʽ ʜʦʧʫʩʢʽʚ ʩʪʘʥʜʘʨʪʫ 

ʥʘʩʪʫʧʥʽ: 

 ʛʨʘʥʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʫ ʤʝʞʘʭ ʦʜʥʦʛʦ ʨʦʟʨʷʜʫ 

ʪʦʯʥʦʩʪʽ ʟʤʽʥʶʶʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ɸ ( ʜʦʙʫʪʦʢ ʢʨʘʡʥʽʭ ʟʥʘʯʝʥʴ ʽʥʪʝʨʚʘʣʫ 

ʥʦʤʽʥʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ) ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʥʠʞʝʥʥʷ 1,2; 
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 ʛʨʘʥʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚ ʦʜʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʨʦʟʤʽʨʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘ 

ʛʝʦʤʝʪʨʠʯʥʦʶ ʧʨʦʛʨʝʩʽʻʶ ʟʽ ʟʥʘʤʝʥʥʠʢʦʤ ~1,52, ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʚʽʜʭʠʣʝʥʴ 

5-ʛʦ ʨʦʟʨʷʜʫ ʫ ʚʽʩʽʤ ʨʘʟʽʚ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʨʦʟʨʷʜʫ 1ʪ; 

 ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʫ ʜʝʢʽʣʴʢʦʭ ʚʠʧʘʜʢʘʭ ʦʢʨʫʛʣʝʥʽ ʜʦ 

ʯʠʩʝʣ, ʟʨʫʯʥʠʭ ʜʣʷ ʚʽʜʣʽʢʫ ʟʘ ʰʢʘʣʘʤʠ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. 

ɻʨʘʥʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʃʨ , ʜʦʧʫʩʢʠ ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ ʇʨ 

ʚʠʤʽʨʶʶʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʥʦʤʽʥʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʽʜ 100 ʜʦ 

40000ʤʤ.  

ɿʤʽʥʠ ʪʘ ʟʥʘʯʝʥʥʷ ʜʦʧʫʩʢʽʚ ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ ʇʨ ʪʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʇʧ 

ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʩʪʫʧʝʥʷ ʪʦʯʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷʤ ʧʝʨʝʚʘʞʥʠʭ ʯʠʩʝʣ 

ʨʷʜʫ Ra 10. ɼʦʧʫʩʢʠ ʧʣʦʱʠʥʥʦʩʪʽ ʇʣ ʨʦʟʨʘʭʦʚʘʥʦ ʧʨʦʧʦʨʮʽʡʥʦ ʧʣʦʱʘʤ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ  ʧʦʚʝʨʭʦʥʴ. ɼʦʧʫʩʢʠ ʢʨʫʛʣʦʩʪʽ ʪʘ ʧʨʦʬʽʣʽʚ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʧʝʨʝʨʽʟʫ ʂʨ ʧʨʠʡʥʷʪʦ ʨʽʚʥʠʤʠ 50% ʚʽʜ ʜʦʧʫʩʢʫ ʥʘ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʦʟʨʷʜʽʚ. ʄʦʞʣʠʚʽ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʚʠʙʦʨʫ/ʧʨʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ (ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʜʦ 

ʚʠʨʦʙʫ):  

 ʧʝʨʰʠʡ ï ʚʠʛʦʪʦʚʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ 

(ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ) ʥʘʩʪʫʧʥʫ ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ ʧʝʨʝʜ 

ʩʢʣʘʜʘʥʥʷʤ ʚʠʨʦʙʫ; 

 ʜʨʫʛʠʡ ï ʚʠʛʦʪʦʚʠʪʠ ʟʚʘʨʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʟʥʠʞʝʥʦʾ ʪʦʯʥʦʩʪʽ, ʘ 

ʧʦʪʨʽʙʥʫ ʪʦʯʥʽʩʪʴ ʚʠʨʦʙʫ ʜʦʩʷʛʪʠ ʟʘ ʨʘʭʫʥʦʢ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʷʢʘ ʫ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʻ ʜʦʩʪʘʪʥʴʦ ʪʨʫʜʦʤʽʩʪʢʦʶ; 

 ʪʨʝʪʽʡ ï ʢʦʤʙʽʥʘʮʽʷ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ, ʢʦʣʠ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʢʦʥʩʪʨʫʢʮʽʶ ʥʦʨʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ ʟ ʥʝʚʝʣʠʢʠʤ ʦʙʩʷʛʦʤ ʥʘʩʪʫʧʥʦʾ ʤʝʭʘʥʽʯʥʦʾ 

ʦʙʨʦʙʢʠ.  

ʋ ʩʫʯʘʩʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʝʨʰʦʤʫ ʪʘ ʪʨʝʪʴʦʤʫ 

ʚʘʨʽʘʥʪʘʤ. ʈʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ɿʘʜʘʥʘ ʪʦʯʥʽʩʪʴ ʟʚʘʨʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʾʾ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʽ (ʨʠʩ.6). 
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ʈʠʩʫʥʦʢ 6 ï ʉʭʝʤʘ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʘ ʪʦʯʥʽʩʪʴ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʊʘʢ, ʫ ʢʦʥʩʪʨʫʢʮʽʷʭ ʚʠʩʦʢʦʾ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʪʦʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʧʫʩʢʠ 

ʥʘ ʪʦʚʱʠʥʫ ʩʪʽʥʦʢ ʤʽʥʽʤʘʣʴʥʽ ʘʙʦ ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʽ. ʂʦʥʩʪʨʫʢʮʽʾ ʟʥʠʞʝʥʦʾ 

ʪʦʯʥʦʩʪʽ ʽʥʢʦʣʠ ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ. ʎʝ ʩʧʨʠʯʠʥʷʻ 

ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʝʣʝʤʝʥʪʘʭ ʪʘ ʚʫʟʣʘʭ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʣʝʡ ʨʽʟʥʦʾ 

ʤʽʮʥʦʩʪʽ/ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʪʘʣʝʡ ʨʽʟʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʪʦʚʱʠʥ ʜʣʷ 

ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʦʜʥʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ ï ʩʫʪʪʻʚʠʡ ʯʠʥʥʠʢ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ. 

ɺʠʢʣʘʜʝʥʠʡ ʧʨʠʥʮʠʧ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʟʚʘʨʥʠʭ 

ʩʢʣʘʜʘʥʠʭ ʪʦʥʢʦʣʠʩʪʦʚʠʭ ʟʘʛʦʪʽʚʦʢ ñTailored Blanksò. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʢʨʽʡ 

ʣʠʩʪʦʚʠʭ ʟʘʛʦʪʽʚʦʢ ʨʽʟʥʠʭ ʤʘʨʦʢ ʩʪʘʣʝʡ ʟ ʨʽʟʥʠʤʠ ʪʦʚʱʠʥʘʤʠ ʪʘ ʷʢʽʩʪʶ 

ʧʦʚʝʨʭʥʽ ʥʘ ʟʘʜʘʥʽ ʝʣʝʤʝʥʪʠ., ʷʢʽ ʟʚʘʨʶʶʪʴ ʫ ʻʜʠʥʠʡ ʣʠʩʪ/ʟʘʛʦʪʽʚʢʫ ʜʣʷ 

ʥʘʩʪʫʧʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ. ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘʢʠʭ ʟʘʛʦʪʽʚʦʢ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʢʦʥʪʘʢʪʥʝ ʨʦʣʠʢʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʟ ʨʦʟʜʘʚʣʶʚʘʥʥʷʤ ʢʨʦʤʦʢ, ʘʨʛʦʥʦʜʫʛʦʚʝ  TIG 

ʪʘ ʣʘʟʝʨʥʝ ʟʚʘʨʶʚʘʥʥʷ. ʊʘʢʽ ʟʚʘʨʥʽ ʩʢʣʘʜʘʥʽ ʟʘʛʦʪʽʚʢʠ (ɿʉɿ) ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 

ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʣʝʛʢʦʚʠʭ ʘʚʪʦ.  

ɿʉɿ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʮʠʣʽʥʜʨʠʯʥʠʭ ʜʝʪʘʣʝʡ 

(ʚʘʣʽʚ, ʚʘʣʽʚ-ʰʝʩʪʝʨʝʥ, ʚʘʣʠʢʽʚ, ʦʩʝʡ, ʧʘʣʴʮʽʚ). ʊʘʢʽ ʢʦʤʙʽʥʦʚʘʥʽ ʟʘʛʦʪʽʚʢʠ 
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ʦʪʨʠʤʫʶʪʴ ʟʘʟʚʠʯʘʡ ʟʚʘʨʶʚʘʥʥʷʤ ʪʝʨʪʷʤ ʟ ʚʠʩʦʢʦ ï ʪʘ ʤʝʥʰ ʤʽʮʥʠʭ ʩʪʘʣʝʡ, ʘ 

ʪʘʢʦʞ ʨʽʟʥʦʨʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ ɿʉɿ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʧʽʜʜʘʶʪʴ ʭʦʣʦʜʥʦʤʫ ʘʙʦ ʛʘʨʷʯʦʤʫ ʰʪʘʤʧʫʚʘʥʥʶ. ʇʨʠ ʮʴʦʤʫ, 

ʟʘʚʜʷʢʠ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʛʦʪʽʚʦʢ,  ʧʠʪʦʤʝ ʟʫʩʠʣʣʷ ʰʪʘʤʧʫʚʘʥʥʷ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 

25...50%. 

ʄʽʥʽʤʽʟʘʮʽʶ ʦʙôʻʤʫ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʜʦʩʷʛʘʶʪʴ ʟʤʝʥʰʝʥʥʷʤ ʧʝʨʝʨʽʟʫ 

ʪʘ ʜʦʚʞʠʥʠ ʟʚʘʨʥʠʭ ʰʚʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʬʽʣʽʚ ʧʨʦʢʘʪʫ, 

ʛʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʦʯʥʠʭ ʟʘʛʦʪʽʚʦʢ, ʟʘʤʽʥʦʶ ʨʫʯʥʦʛʦ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʥʘ 

ʤʝʭʘʥʽʟʦʚʘʥʝ ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʚʘʨʶʚʘʥʥʷ ʪʠʩʢʦʤ ʚʟʘʤʽʥ 

ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʚʣʝʥʥʷʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʛʦ ʨʦʟʨʷʜʫ 

ʪʦʯʥʦʩʪʽ ʟʚʘʨʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʫʛʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷ, ʪʦʯʥʽʩʪʴ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʾʾ ʜʝʪʘʣʝʡ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʱʦ  ʁ

ʧʨʠʙʣʠʟʥʦ ʥʘ ʜʚʘ ʨʦʟʨʷʜʠ.  

ʉʭʝʤʠ ʩʢʣʘʜʘʥʥʷ. ʇʨʠ ʧʦʩʣʽʜʦʚʥʦʤʫ ʩʢʣʘʜʘʥʥʽ ʪʘ ʟʚʘʨʶʚʘʥʥʽ ʝʣʝʤʝʥʪʽʚ 

ʧʦʪʨʽʙʥʦʾ ʪʦʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʩʷʛʘʶʪʴ, ʟʘʩʪʦʩʦʚʫʶʯʠ 

ʧʨʦʤʽʞʥʽ ʦʧʝʨʘʮʽʾ ʚʠʧʨʘʚʣʝʥʥʷ. ʉʭʝʤʫ ʧʦʚʥʦʛʦ ʩʢʣʘʜʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʟ 

ʥʘʩʪʫʧʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʠʭ 

ʚʠʨʦʙʽʚ ʘʙʦ ʚʠʨʦʙʽʚ ʩʝʨʝʜʥʴʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʥʝʚʝʣʠʢʦʛʦ ʯʠʩʣʘ 

ʜʝʪʘʣʝʡ ʟ ʣʝʛʢʦ ʧʨʠʩʪʫʧʥʠʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟôʻʜʥʘʥʥʷʤʠ. ʇʨʠ ʮʽʡ ʩʭʝʤʽ 

ʪʦʯʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʚʦʨʝʥʥʷʤ ʞʦʨʩʪʢʦʛʦ ʢʦʥʪʫʨʫ ʟʽʙʨʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ.  

ʇʨʠ ʧʘʨʘʣʝʣʴʥʦ-ʧʦʩʣʽʜʦʚʥʽʡ ʩʭʝʤʽ ʩʢʣʘʜʘʥʥʷ ʟʘʛʘʣʴʥʽ ʜʝʬʦʨʤʘʮʽʾ ʚʩʽʻʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʤʽʪʥʦ ʟʤʝʥʰʫʶʪʴʩʷ, ʪʘʢ ʷʢ ʞʦʨʩʪʢʽʩʪʴ ʚʫʟʣʽʚ ʟʘʚʞʜʠ ʙʽʣʴʰʝ 

ʞʦʨʩʪʢʦʩʪʽ  ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʣʝʛʰʝ ʚʠʢʦʥʘʪʠ ʧʨʘʚʢʫ 

ʜʝʬʦʨʤʦʚʘʥʠʭ ʚʫʟʣʽʚ, ʥʽʞ ʧʦʚʥʽʩʪʶ ʟʚʘʨʝʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ.  

ɼʝʬʦʨʤʘʮʽʾ, ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ. ʊʨʘʜʠʮʽʡʥʦ ʨʦʟʨʽʟʥʷʶʪʴ 

ʩʧʦʩʦʙʠ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʩʧʦʩʦʙʠ ʫʩʫʥʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʚʝʣʠʯʠʥ. ɼʦ ʩʧʦʩʦʙʽʚ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʽʜʥʦʩʷʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʩʪʘʥʫ ʤʝʪʘʣʫ ʟʚʘʨʥʦʛʦ 

ʟôʻʜʥʘʥʥʷ, ʘʢʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʚʘʨʶʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʢʦʤʧʝʥʩʘʮʽʶ 

ʜʝʬʦʨʤʘʮʽʡ.  
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ʈʝʛʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʩʪʘʥʫ ʤʝʪʘʣʫ ʟôʻʜʥʘʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʦʙôʻʤʫ ʤʝʪʘʣʫ, ʱʦ ʧʽʜʣʷʛʘʻ ʧʣʘʩʪʠʯʥʦʤʫ ʜʝʬʦʨʤʫʚʘʥʥʶ, ʱʦ ʚʠʥʠʢʘʻ ʥʘ ʩʪʘʜʽʾ 

ʥʘʛʨʽʚʫ ʤʝʪʘʣʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʰʣʷʭʠ: 

1. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʠʭ ʚʠʜʽʚ ʟʚʘʨʶʚʘʥʥʷ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʤʝʥʰʦʛʦ 

ʪʝʧʣʦʚʢʣʘʜʝʥʥʷ, ʟʦʢʨʝʤʘ, ʤʝʭʘʥʽʟʦʚʘʥʝ ʜʫʛʦʚʝ ʟʘʤʽʩʪʴ ʨʫʯʥʦʛʦ ʜʫʛʦʚʦʛʦ, 

ʢʦʥʪʘʢʪʥʝ ʟʘʤʽʩʪʴ ʜʫʛʦʚʦʛʦ, ʟʚʘʨʶʚʘʥʥʷ ʪʝʨʪʷʤ ʟʘʤʽʩʪʴ ʜʫʛʦʚʦʛʦ ʪʘ 

ʢʦʥʪʘʢʪʥʦʛʦ, ʣʘʟʝʨʥʝ, ʧʣʘʟʤʦʚʝ, ʝʣʝʢʪʨʦʥʥʦ ʧʨʦʤʝʥʝʚʝ ʪʦʱʦ. 

2. ʇʨʠʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʧʝʨʝʨʽʟʽʚ ʟʚʘʨʥʠʭ ʰʚʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʽʚ 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʚʠʧʫʩʢʫ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʣʠʰʝ 30ï40% 

ʰʚʽʚ ʻ ʨʦʟʨʘʭʦʚʘʥʠʤʠ, ʘ 60ï70% ï ʢʦʥʩʪʨʫʢʪʠʚʥʽ (ʟôʻʜʥʫʚʘʣʴʥʠʤʠ). ɺ ʷʢʦʩʪʽ ʟʘʭʦʜʽʚ 

ʽʟ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʥʫʪʠʭ ʽ 

ʛʥʫʪʦ-ʟʚʘʨʥʠʭ ʧʨʦʬʽʣʽʚ, ʛʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʧʨʦʬʽʣʽʚ ʧʨʦʢʘʪʫ, ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʟʘʛʦʪʽʚʦʢ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʛʦ ʩʢʣʘʜʘʥʥʷ ʧʽʜ ʟʚʘʨʶʚʘʥʥʷ ʪʦʱʦ. 

3. ʈʝʛʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʧʨʦʮʝʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

ʟʦʥʠ ʟʚʘʨʶʚʘʥʥʷ ʚʦʜʦʶ, ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʶ ʩʫʤʽʰʰʶ, ʩʧʝʮʽʘʣʴʥʠʤʠ ʪʝʧʣʦ 

ʚʽʜʚʽʜʥʠʤʠ ʧʽʜʢʣʘʜʢʘʤʠ ʪʘ ʧʘʩʪʘʤʠ. 

4. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʘ ʩʫʧʫʪʥʴʦʛʦ ʧʽʜʽʛʨʽʚʽʚ ʟ ʤʝʪʦʶ 

ʟʤʝʥʰʝʥʥʷ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʦʢʨʝʤʠʤʠ ʪʦʯʢʘʤʠ ʟʚʘʨʶʚʘʥʦʛʦ ʚʠʨʦʙʫ. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʪʘ ʥʘʧʨʫʞʝʥʴ.  

ɸʢʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʚʘʨʶʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʥʫʶʪʴ ʷʢ ʧʽʜ ʯʘʩ 

ʟʚʘʨʶʚʘʥʥʷ, ʪʘʢ ʽ ʧʽʩʣʷ ʥʴʦʛʦ. ʅʘʡʚʽʜʦʤʽʰʠʤʠ ʩʧʦʩʦʙʘʤʠ ʻ ʨʦʟʪʷʛʥʝʥʥʷ ʪʘ 

ʚʽʙʨʦʥʘʚʘʥʪʘʞʝʥʥʷ ʜʝʪʘʣʝʡ ʚ ʧʨʦʮʝʩʽ ʟʚʘʨʶʚʘʥʥʷ, ʫʜʘʨʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ 

(ʧʨʦʢʦʚʫʚʘʥʥʷ) ʰʚʘ. 

1.4 ʄʝʭʘʥʽʟʘʮʽʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʄʝʭʘʥʽʟʘʮʽʷ ʪʘ ʢʦʤʧʣʝʢʩʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ 

ʤʘʛʽʩʪʨʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʦʪʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʫ ʟʚʘʨʶʚʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʜʠʢʪʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʙʫʜʫʪʴ ʝʢʦʥʦʤʽʯʥʦ 

ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʧʘʨʪʽʷʭ ʚʠʧʫʩʢʫ ʚʠʨʦʙʽʚ, ʪʦʙʪʦ ʤʦʚʘ ʡʜʝ 

ʧʨʦ ʛʥʫʯʢʫ ʘʚʪʦʤʘʪʠʟʘʮʽʶ, ʷʢʫ ʨʝʘʣʽʟʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʪʽʚ.  
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ʅʘʪʝʧʝʨ ʫ ʟʚʘʨʶʚʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʪʽʚ: 

 ʚʠʢʦʥʫʶʪʴ ʟʚʘʨʶʚʘʣʴʥʽ ʪʘ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ; 

 ʨʝʘʣʽʟʫʶʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʚʝʨʩʪʘʪʽʚ, 

ʤʘʰʠʥ ʪʘ ʽʥʰʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ); 

 ʧʨʦʚʦʜʷʪʴ ʩʢʣʘʜʘʥʥʷ ʟʘʛʦʪʽʚʦʢ ʧʝʨʝʜ ʟʚʘʨʶʚʘʥʥʷʤ (ʩʢʣʘʜʘʣʴʥʽ ʨʦʙʦʪʠ); 

 ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʟʘʛʦʪʽʚʢʠ ʪʘ ʟʚʘʨʥʽ ʢʦʥʩʪʨʫʢʮʽʾ (ʩʢʣʘʜʘʥʥʷ, ʢʦʥʪʨʦʣʴ, 

ʩʢʣʘʜʫʚʘʥʥʷ ʪʦʱʦ ï ʪʨʘʥʩʧʦʨʪʥʽ ʨʦʙʦʪʠ). 

ʈʦʙʦʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʡʯʘʩʪʽʰʝ ʜʣʷ ʨʦʙʦʪʠʟʘʮʽʾ ʜʫʛʦʚʦʛʦ ʪʘ ʢʦʥʪʘʢʪʥʦʛʦ 

ʪʦʯʢʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʫ ʩʢʣʘʜʽ ʨʦʙʦʪʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʈʊʂ), ʜʽʣʴʥʠʮʴ 

ʽ ʣʽʥʽʡ. ɼʦ ʩʢʣʘʜʫ ʈʊʂ ʚʭʦʜʷʪʴ ʤʘʥʽʧʫʣʷʮʽʡ ʥʘ ʩʠʩʪʝʤʘ, ʟʚʘʨʶʚʘʣʴʥʝ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʧʨʠʩʪʨʽʡ ʢʝʨʫʚʘʥʥʷ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʩʠʩʪʝʤʠ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ. ɺʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʨʦʙʦʪʽʚ ʜʣʷ 

ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟʘʟʚʠʯʘʡ 5...10 ʢʛ, ʜʣʷ ʢʦʥʪʘʢʪʥʦʛʦ ï 50...90 ʢʛ.  

ʋ ʢʽʥʝʤʘʪʠʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʤʘʥʽʧʫʣʷʪʦʨʘ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʨʦʟʨʽʟʥʷʶʪʴ ʣʘʥʢʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʧʝʨʝʥʦʩʥʽ  (ʨʝʛʽʦʥʘʣʴʥʽ) ʪʘ ʦʨʽʻʥʪʫʚʘʣʴʥʽ 

(ʣʦʢʘʣʴʥʽ) ʧʝʨʝʤʽʱʝʥʥʷ. ʇʝʨʝʥʦʩʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ 

ʨʦʙʦʯʦʾ ʪʦʯʢʠ ʽʥʩʪʨʫʤʝʥʪʫ (ʪʦʯʢʠ ʟʚʘʨʶʚʘʥʥʷ) ʚ ʤʝʞʘʭ ʨʦʙʦʯʦʾ ʟʦʥʠ 

ʤʘʥʽʧʫʣʷʪʦʨʘ ʽʥʩʪʨʫʤʝʥʪʫ, ʦʨʽʻʥʪʫʚʘʣʴʥʽ ï ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʾ ʦʨʽʻʥʪʘʮʽʾ 

ʽʥʩʪʨʫʤʝʥʪʫ ʚʽʜʥʦʩʥʦ ʚʠʨʦʙʫ ʫ ʟʘʜʘʥʽʡ ʪʦʯʮʽ ʨʦʙʦʯʦʾ ʟʦʥʠ.  

ɼʣʷ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʦʙʦʪʠ ʟʽ ʩʬʝʨʠʯʥʦʶ 

ʢʫʪʦʚʦʶ ʪʘ ʧʨʷʤʦʢʫʪʥʦʶ ʩʠʩʪʝʤʘʤʠ ʢʦʦʨʜʠʥʘʪ, ʘ ʜʣʷ ʢʦʥʪʘʢʪʥʦʛʦ ʪʦʯʢʦʚʦʛʦ ï 

ʨʦʙʦʪʠ ʟʽ ʩʬʝʨʠʯʥʦʶ ʪʘ ʩʬʝʨʠʯʥʦʶ ʢʫʪʦʚʦʶ.  

ɼʣʷ ʢʝʨʫʚʘʥʥʷ ʤʘʥʽʧʫʣʷʪʦʨʘʤʠ ʚʠʨʦʙʫ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʤʘʥʽʧʫʣʷʪʦʨʦʤ ʽʥʩʪʨʫʤʝʥʪʫ (ʚʣʘʩʥʝ ʨʦʙʦʪʘ), ʪʘʢ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʫ 

ʩʠʩʪʝʤʫ. ɿʘʜʘʯʘ ʢʝʨʫʚʘʥʥʷ ʣʘʥʢʘʤʠ ʤʘʥʽʧʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ 

ʧʦʟʠʮʽʡʥʦʶ ʘʙʦ ʢʦʥʪʫʨʥʦʶ.  

ʇʨʠ ʧʦʟʠʮʽʡʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʣʠʰʝ ʧʝʚʥʝ ʟʥʘʯʝʥʥʷ 

ʢʦʦʨʜʠʥʘʪ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʫ ʟʘʜʘʥʠʭ ʪʦʯʢʘʭ. ʂʦʦʨʜʠʥʘʪʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʷʛʘʻ 

ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʫʭʫ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʟʘ ʪʨʘʻʢʪʦʨʽʻʶ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʠ ʽʟ ʟʘʜʘʥʦʶ 
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ʰʚʠʜʢʽʩʪʶ. ʂʦʥʪʫʨʥʝ ʫʧʨʘʚʣʷʥʥʷ ʥʝʦʙʭʽʜʥʝ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʰʚʽʚ ʩʢʣʘʜʥʦʾ 

ʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʧʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʩʢʣʘʜʥʠʭ ʢʨʦʤʦʢ ʪʘ ʧʦʚʝʨʭʦʥʴ.  

ʈʦʙʦʪʠ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʦʙʩʷʛʘʭ ʚʠʧʫʩʢʫ ʚʽʜ 1000 ʜʦ 6000 

ʦʜʥʘʢʦʚʠʭ ʚʠʨʦʙʽʚ ʥʘ ʨʽʢ, ʪʦʙʪʦ ʚ ʫʤʦʚʘʭ ʩʝʨʽʡʥʦʛʦ ʪʘ ʚʝʣʠʢʦ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʥʩʪʨʫʢʮʽʡ ʥʝʚʝʣʠʢʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʛʘʙʘʨʠʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʨʦʙʦʪʘʤʠ ʜʦʮʽʣʴʥʦ 

ʟʚʘʨʶʚʘʪʠ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʢʦʨʧʫʩʥʽ, ʨʘʤʥʽ. ɻʨʘʥʯʘʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʟʚʘʨʥʽ ʜʝʪʘʣʽ 

ʤʘʰʠʥ ʟʽ ʰʚʘʤʠ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʠ, ʧʦ-ʨʽʟʥʦʤʫ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ.  

ʈʦʙʦʪʠ ʜʣʷ ʢʦʥʪʘʢʪʥʦʛʦ ʪʦʯʢʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʝ ʟʚʘʨʶʶʪʴ ʣʠʩʪʦʚʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʪʦʚʱʠʥʦʶ ʣʠʩʪʽʚ 0,6...1,2 ʤʤ ʟʽ ʰʚʠʜʢʽʩʪʶ ʜʦ 60 ʪʦʯʦʢ ʟʘ ʭʚʠʣʠʥʫ 

ʽʟ ʩʠʣʦʶ ʩʪʨʫʤʫ ʫ ʚʪʦʨʠʥʥʽʤ ʢʦʣʽ ʥʝ ʤʝʥʰʝ 4 ʢɸ ʪʘ ʟʫʩʠʣʣʷʤ ʩʪʠʩʢʘʥʥʷ 

ʝʣʝʢʪʨʦʜʽʚ 3,0...3,5 ʢʅ. ʎʝ ʟʘʟʚʠʯʘʡ ʫʥʽʚʝʨʩʘʣʴʥʽ ʨʦʙʦʪʠ ʟ ʧôʷʪʴʤʘ-ʰʽʩʪʴʤʘ 

ʩʪʫʧʝʥʷʤʠ ʨʫʭʣʠʚʦʩʪʽ.  

ɿʚʘʨʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʦ ʦʙʨʦʙʢʠ ʨʦʙʦʪʘʤʠ ʟ ʤʘʣʠʤ 

ʯʠʩʣʦʤ ʩʪʫʧʝʥʽʚ ʨʫʭʣʠʚʦʩʪʽ, ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʛʨʫʧʠ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ. 

ʇʝʨʰʘ ʛʨʫʧʘ ï ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʽ ʢʘʨʢʘʩʥʦ-ʣʠʩʪʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ (ʩʪʽʥʢʠ 

ʘʚʪʦʬʫʨʛʦʥʽʚ, ʙʦʨʪʠ ʚʘʥʪʘʞʽʚʦʢ): ʰʚʠ ʧʨʷʤʦʣʽʥʽʡʥʽ, ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʦʜʥʽʡ 

ʧʣʦʱʠʥʽ, ʧʘʨʘʣʝʣʴʥʦ ʘʙʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʜʠʥ ʦʜʥʦʤʫ. 

ɼʨʫʛʘ ʛʨʫʧʘ ï ʧʣʦʱʠʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʛʥʫʪʠʭ ʘʙʦ 

ʰʪʘʤʧʦʚʘʥʠʭ ʜʝʪʘʣʝʡ ʽ ʣʠʩʪʽʚ ʟ ʝʣʝʤʝʥʪʘʤʠ ʥʘʩʠʯʝʥʥʷ (ʜʚʝʨʽ ʪʘ ʩʪʽʥʢʠ 

ʝʣʝʢʪʨʦʰʘʬ, ʝʣʝʤʝʥʪʠ ʧʫʣʴʪʽʚ): ʟʚʘʨʥʽ ʰʚʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʦʭ 

ʧʘʨʘʣʝʣʴʥʠʭ ʨʽʚʥʷʭ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʷʢʠʤʠ ʥʝ ʙʽʣʴʰʝ 250 ʤʤ. 

ʊʨʝʪʷ ʛʨʫʧʘ ï ʦʙôʻʤʥʦ-ʣʠʩʪʦʚʽ ʟʚʘʨʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʨʦʙʯʘʩʪʦʛʦ ʪʠʧʫ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʛʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʦʧʨʦʢʘʪʫ ʟ ʜʝʪʘʣʷʤʠ ʥʘʩʠʯʝʥʥʷ (ʢʦʨʧʫʩ 

ʧʨʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʭʦʣʦʜʠʣʴʥʠʢʘ, ʩʫʰʠʣʴʥʦʾ ʰʘʬʠ). ʋ ʢʦʥʩʪʨʫʢʮʽʷʭ ʮʽʻʾ ʛʨʫʧʠ 

ʟʚʘʨʥʽ ʰʚʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʪʨʴʦʭ ʪʘ ʙʽʣʴʰʝ ʧʣʦʱʠʥʘʭ. 

ɼʣʷ ʟʚʘʨʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʢʦʞʥʦʾ ʟ ʛʨʫʧ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʚʽʡ ʪʠʧ 

ʨʦʙʦʪʠ ʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ.  
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ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ 1  

1. ɺʠʜʽʣʽʪʴ ʥʘʡʜʽʻʚʽʰʝ ʰʣʷʭʠ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

2. ʗʢʽ ʬʘʢʪʦʨʠ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ  ʷʢʽʩʪʴ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ? 

3. ɿʘ ʷʢʠʤʠ ʦʟʥʘʢʘʤʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʩʪʘʣʽ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ? 

4. ʗʢ ʨʝʘʣʽʟʦʚʘʥʦ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʣʝʡ ʟʘ ʩʪʫʧʝʥʝʤ 

ʨʦʟʢʠʩʣʝʥʦʩʪʽ? 

5. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʥʠʟʴʢʦʣʝʛʦʚʘʥʽ ʩʪʘʣʽ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ 

6. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʩʫʯʘʩʥʠʭ ʩʧʦʩʦʙʽʚ ʜʦʜʘʪʢʦʚʦʛʦ ʟʤʽʮʥʝʥʥʷ ʩʪʘʣʝʚʦʛʦ 

ʧʨʦʢʘʪʫ 

7. ʗʢʽ ʩʪʘʣʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʦʩʫʜʠʥ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʛʦ ʪʘ ʰʘʭʪʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʜʦʨʦʞʥʽʭ ʤʘʰʠʥ, ʤʦʩʪʽʚ? 

8. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʰʣʷʭʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʘʣʝʚʠʭ ʣʠʩʪʽʚ ʜʣʷ 

ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ 

9. ʅʘʚʝʜʽʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽ ʤʘʨʢʠ ʩʪʘʣʝʡ ʜʣʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʜʘʡʪʝ ʾʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

10. ʗʢʽ ʥʦʚʽ ʘʣʶʤʽʥʽʻʚʽ ʩʧʣʘʚʠ ʟôʷʚʠʣʠʩʷ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ? ʗʢʽ ʩʧʦʩʦʙʠ 

ʦʪʨʠʤʘʥʥʷ ʾʭ ʷʢʽʩʥʠʭ ʟôʻʜʥʘʥʴ? 

11. ʗʢ ʧʦʜʽʣʷʶʪʴʩʷ ʧʣʘʩʪʤʘʩʠ ʟʘ ʩʪʨʫʢʪʫʨʦʶ, ʟʘ ʧʦʚʝʜʽʥʢʦʶ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ? 

12. ʗʢʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʧʣʘʩʪʤʘʩʠ ʻ ʥʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʠʤʠ? 

13. ɺ ʷʢʠʭ ʬʽʟʠʯʥʠʭ ʩʪʘʥʘʭ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʧʦʣʽʤʝʨʠ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ? ʋ 

ʷʢʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʚʠʢʦʥʫʶʪʴ ʾʭ ʟʚʘʨʶʚʘʥʥʷ? 

14. ʗʢʽ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʧʨʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʢʦʥʩʪʨʫʢʮʽʡ 

ʟʘʩʪʦʩʦʚʫʶʪʴ? 

15. ʋ ʯʦʤʫ ʩʫʪʴ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʣʘʜʘʥʠʭ ʟʘʛʦʪʽʚʦʢ ñTailored Blanksò? 

16. ʅʘʚʝʜʽʪʴ ʩʧʦʩʦʙʠ ʧʦʧʝʨʝʜʞʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʪʘ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ 

17. ʗʢʽ ʨʦʙʦʪʠ ʟʘ ʩʠʩʪʝʤʦʶ ʢʦʦʨʜʠʥʘʪ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʜʫʛʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷ, ʘ ʷʢʽ ï ʜʣʷ ʢʦʥʪʘʢʪʥʦʛʦ ʪʦʯʢʦʚʦʛʦ? 

18. ʗʢ ʧʦʜʽʣʷʶʪʴ ʟʚʘʨʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʦ ʦʙʨʦʙʢʠ ʨʦʙʦʪʘʤʠ ʟ 

ʤʘʣʠʤ ʯʠʩʣʦʤ ʩʪʫʧʝʥʽʚ ʨʫʭʣʠʚʦʩʪʽ? 
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2 ɽʣʝʢʪʨʦʜʫʛʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ɿ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʜʣʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʬʦʨʤ ʨʦʟʨʷʜʫ ʜʦ 

ʩʪʘʣʠʭ ʥʘʣʝʞʘʪʴ ʪʣʽʶʯʠʡ ʽ ʜʫʛʦʚʠʡ, ʜʦ ʥʝʩʪʘʣʠʭ ï ʽʩʢʨʦʚʠʡ ʨʦʟʨʷʜ. ɺʩʽ ʮʽ ʬʦʨʤʠ 

ʪʽʩʥʦ ʟʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽ ʧʝʨʝʭʦʜʷʪʴ ʟ ʦʜʥʽʻʾ ʚ ʽʥʰʫ. 

ʊʣʽʶʯʠʡ ʨʦʟʨʷʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʥʘʛʨʽʚʫ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʜʠʬʫʟʽʡʥʽʡ 

ʟʚʘʨʶʚʘʥʽ, ʘ ʪʘʢʦʞ ʪʝʨʤʦʦʙʨʦʙʮʽ. 

ɽʣʝʢʪʨʠʯʥʘ ʜʫʛʘ ʦʪʨʠʤʘʣʘ ʚʝʣʴʤʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʪʘʣʫʨʛʽʾ, 

ʟʚʘʨʶʚʘʥʥʽ ʽ ʩʧʦʨʽʜʥʝʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ (ʥʘʧʣʘʚʣʝʥʥʷ, ʨʽʟʘʥʥ,̫ ʥʘʧʠʣʝʥʥʷ, 

ʟʤʽʮʥʝʥʥʷ). ɿʚʘʨʶʚʘʣʴʥʽ ʜʫʛʠ ʜʦʟʚʦʣʷʶʪʴ ʚʚʝʩʪʠ ʚ ʦʙʨʦʙʣʶʚʘʥʽ ʤʘʪʝʨʽʘʣʠ  

ʧʠʪʦʤʫ ʧʦʪʫʞʥʽʩʪʴ 10
5
 ɺʪ/ʩʤ

2
 ʧʨʠ ʧʣʷʤʽ ʥʘʛʨʽʚʫ 1...10 ʤʤ

2
. ʊʘʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʝʥʝʨʛʽʾ ʟʘʙʝʟʧʝʯʫʻ ʤʽʩʮʝʚʠʡ ʥʘʛʨʽʚ ʽ ʨʦʟʧʣʘʚʣʝʥʥʷ ʙʘʛʘʪʴʦʭ ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ. 

ɯʩʢʨʦʚʠʡ ʨʦʟʨʷʜ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʘʧʘʣʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ 

ʜʫʛʠ ʽ ʷʢ ʜʞʝʨʝʣʦ ʥʘʛʨʽʚʫ ʧʨʠ ʝʣʝʢʪʨʦʽʩʢʨʦʚʦʤʫ ʣʝʛʫʚʘʥʥʽ.  

 

2.1. ɼʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ  

ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʝʟʫʣʴʪʘʪ ʤʝʭʘʥʽʟʦʚʘʥʦʾ ʜʫʛʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷ  ʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ, ʻ ʷʢʽʩʪʴ ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ, ʝʬʝʢʪʠʚʥʠʡ 

ʟʘʭʠʩʪ ʟʦʥʠ ʨʽʜʢʦʾ ʚʘʥʥʠ, ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʚ ʮʽʣʦʤʫ, ʧʨʦʬʝʩʽʡʥʘ ʢʚʘʣʽʬʽʢʘʮʽʷ ʟʚʘʨʶʚʘʣʴʥʠʢʘ ʽ ʪʝʭʥʽʯʥʘ 

ʢʫʣʴʪʫʨʘ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʫʧʠʥʠʤʦʩʷ ʜʝʪʘʣʴʥʽʰʝ ʥʘ ʧʝʨʰʠʭ  ʪʨʴʦʭ ʯʠʥʥʠʢʘʭ. 

ɽʣʝʢʪʨʦʜʥʠʡ ʜʨʽʪ. ɼʣʷ ʩʧʦʞʠʚʘʯʘ ʚʘʞʣʠʚʠʤʠ ʻ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ: 

 ʜʦʧʫʩʪʠʤʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʜʽʘʤʝʪʨʫ; 

 ʧʦʩʪʽʡʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ; 

 ʩʪʘʥ ʧʦʚʝʨʭʥʽ; 

 ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʩʪʨʫʤʦʧʽʜʚʦʜʘ; 

 ʪʠʤʯʘʩʦʚʠʡ ʦʧʽʨ ʨʦʟʨʠʚʫ; 

 ʜʽʘʤʝʪʨ ʥʘʤʦʪʫʚʘʥʥʷ ʪʘ ʚʣʘʩʥʝ ʥʘʧʨʫʞʝʥʥʷ Ăʟʘʢʨʫʯʫʚʘʥʥʷò; 

 ʨʦʟʤʽʨʠ ʢʘʩʝʪ ʽ ʢʦʪʫʰʦʢ ʜʣʷ ʜʨʦʪʫ; 

 ʚʠʜ ʥʘʤʦʪʫʚʘʥʥʷ ʪʘ ʫʧʘʢʦʚʢʠ. 



 44 

ɿʚʘʨʶʚʘʣʴʥʠʡ ʜʨʽʪ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʣʷ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ 

ʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʚ ʋʢʨʘʾʥʽ ʽ ʈʦʩʽʾ ʚʠʧʫʩʢʘʶʪʴ  ʟʘ ɻʆʉʊ 

2246-70 çɼʨʽʪ ʩʪʘʣʝʚʠʡ ʟʚʘʨʶʚʘʣʴʥʠʡ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠè. 

ʉʪʘʥʜʘʨʪ ʧʝʨʝʜʙʘʯʘʻ ʚʠʛʦʪʦʚʣʝʥʥʷ 76 ʤʘʨʦʢ ʜʨʦʪʫ, ʟʦʢʨʝʤʘ: 6 ʤʘʨʦʢ 

ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʦʛʦ, 30 ʤʘʨʦʢ ʣʝʛʦʚʘʥʦʛʦ ʪʘ 40 ʤʘʨʦʢ ʚʠʩʦʢʦʣʝʛʦʚʘʥʦʛʦ. ʂʨʽʤ 

ʪʦʛʦ, ʽʩʥʫʶʪʴ ʜʝʩʷʪʢʠ ʤʘʨʦʢ ʩʪʘʣʝʚʦʛʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ, ʷʢʽ ʚʠʧʫʩʢʘʶʪʴ  ʚ 

ʥʝʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʟʘ ʦʢʨʝʤʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ. 

ʋ ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʚʞʝ ʥʘʙʫʣʠ ʯʠʥʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʛʘʨʤʦʥʽʟʦʚʘʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʻ ʩʪʘʥʜʘʨʪ ɼʉʊʋ ISO 14341:2004 (ISO 14341:2002, IDT) çʄʘʪʝʨʽʘʣʽ 

ʟʚʘʨʶʚʘʣʴʥʽ. ɽʣʝʢʪʨʦʜʥʽ ʜʨʦʪʽ ʪʘ ʥʘʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ ʜʣʷ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʫ 

ʟʘʭʠʩʥʦʤʫ ʛʘʟʽ ʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ ʥʝʣʝʛʦʚʘʥʠʭ ʽ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʩʪʘʣʝʡ. 

ʂʣʘʩʠʬʽʢʘʮʽʷè. ɺʠʤʦʛʠ ʜʦ ʧʦʩʪʘʯʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʚʠʟʥʘʯʝʥʽ 

ʩʪʘʥʜʘʨʪʦʤ ɼʉʊʋ ISO 544:2004 (ISO 544:2003, IDT) çʄʘʪʝʨʽʘʣʽ ʟʚʘʨʶʚʘʣʴʥʽ. 

ʊʝʭʥʽʯʥʽ ʫʤʦʚʽ ʧʦʩʪʘʯʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʠʭ ʧʨʠʩʘʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʠʧ ʧʨʦʜʫʢʮʽʾ, 

ʨʦʟʤʽʨʽ, ʜʦʧʫʩʢʠ ʪʘ ʤʘʨʢʫʚʘʥʥʷè. 

ɿʛʽʜʥʦ ɻʆʉʊ 2246-70 ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʜʨʦʪʫ ʻ ʛʨʘʥʠʯʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʜʽʘʤʝʪʨʫ ʽ ʦʚʘʣʴʥʦʩʪʽ,  ʨʦʟʤʽʨʠ ʤʦʪʢʽʚ, ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʛʘʨʤʦʥʽʟʦʚʘʥʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ ʥʝ ʜʦʧʫʩʢʘʻ 

ʦʚʘʣʴʥʦʩʪʽ, ʘ ʧʦʣʷ ʜʦʧʫʩʢʽʚ ʥʘ ʛʨʘʥʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʜʽʘʤʝʪʨʫ ʟʥʘʯʥʦ ʟʚʫʞʝʥʽ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʤʦʛʘʤʠ ɻʆʉʊ 2245-70. Ŀɼʨʽʪ ʉʚ-08ɻ2ʉ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʟʘ 

ɻʆʉʊ 2246-70, ʤʽʩʪʠʪʴ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʢʨʝʤʥʽʶ, ʤʘʨʛʘʥʮʶ ʽ ʚʫʛʣʝʮʶ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʨʦʪʦʤ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʚ ʘʢʪʠʚʥʠʭ ʟʘʭʠʩʥʠʭ ʛʘʟʘʭ (ʄɸɻ) ʤʘʨʦʢ 

G3Si1, G4Si1 (ɼʉʊʋ ISO 14341). ɼʨʽʪ ʉʚ-08ɻ2ʉ ʤʝʥʰ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʽ, ʷʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʦʩʪʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦ ʜʦʚʞʠʥʽ. ɼʉʊʋ ISO  

14341:2004 ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɻʆʉʊ 2246-70 ʜʦʜʘʪʢʦʚʦ ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ ʤʝʞ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ  ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʰʚʘ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ 

ʟʘʭʠʩʥʦʛʦ ʛʘʟʫ. ʇʨʠ ʮʴʦʤʫ ʜʨʽʪ ʢʣʘʩʠʬʽʢʫʶʪʴ ʥʘ ʜʚʽ ʛʨʫʧʠ - ɸ ʽ ɺ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʡʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʤʦʛ ʻʚʨʦʧʝʡʩʴʢʠʭ ʥʦʨʤ EN ʽ 

ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʥʦʨʤ AWS. ɻʨʫʧʘ ɸ ʢʣʘʩʠʬʽʢʫʻ ʜʨʽʪ ʟʘ ʤʝʞʝ  ʁ ʪʝʢʫʯʦʩʪʽ ʽ 
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ʨʦʙʦʪʦ  ʁʫʜʘʨʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ, ʨʽʚʥʽʡ 47 ɼʞ, ʘ ʛʨʫʧʘ ɺ - 

ʟʘ ʪʠʤʯʘʩʦʚʠʤ ʦʧʦʨʦʤ ʨʦʟʨʠʚʫ ʽ ʨʦʙʦʪʦʶ ʫʜʘʨʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ, ʨʽʚʥʦʶ 27ɼʞ. 

ʉʪʘʥ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ ʚʧʣʠʚʘʻ ʥʘ ʾʾ ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ, ʚʤʽʩʪ 

ʛʘʟʽʚ ʽ ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ ʚ ʟʚʘʨʥʠʭ ʰʚʘʭ, ʟʫʩʠʣʣʷ ʧʨʦʰʪʦʚʭʫʚʘʥʥʷ ʽ 

ʥʘʜʽʡʥʽʩʪʴ ʩʪʨʫʤʦʧʽʜʚʦʜʫ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ ʧʝʨʝʜʦʚʩʽʤ ʧʦʚ'ʷʟʘʥʝ ʟ ʧʦʣʽʧʰʝʥʥʷʤ 

ʩʪʘʥʫ ʡʦʛʦ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʮʴʦʛʦ  ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʯʠʱʝʥʥʷ, ʦʙʤʽʜʥʝʥʥʷ, 

ʝʣʝʢʪʨʦʣʽʪʥʦ-ʧʣʘʟʤʦʚʫ ʦʙʨʦʙʢʫ, ʩʧʝʮʽʘʣʴʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʨʦʪʫ. 

ʄʝʭʘʥʽʯʥʝ  ʦʯʠʱʝʥʥʷ ʜʨʦʪʫ ʻ ʪʨʫʜʦʤʽʩʪʢʦʶ ʦʧʝʨʘʮʽʻʶ ʽ ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʽʩʪʦʪʥʝ ʧʦʣʽʧʰʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʅʘʥʝʩʝʥʥʷ ʤʽʜʥʦʛʦ ʧʦʢʨʠʪʪʷ ʚʞʝ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ ʻ ʦʩʥʦʚʥʠʤ 

ʥʘʧʨʷʤʦʤ ʧʦʣʽʧʰʝʥʥʷ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ. ʇʨʠ ʮʴʦʤʫ ʪʦʚʱʠʥʘ 

ʤʽʜʥʦʛʦ ʧʦʢʨʠʪʪʷ ʤʘʻ ʙʫʪʠ ʪʘʢʦ ,ʁ ʱʦʙ ʤʘʩʘ ʤʽʜʽ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʢʨʠʪʪʽ, 

ʩʢʣʘʜʘʣʘ ʥʝ ʙʽʣʴʰʝ 0,10...0,15% ʤʘʩʠ ʜʨʦʪʫ. ʉʫʤʘʨʥʠʡ ʚʤʽʩʪ ʤʽʜʽ ʚ ʜʨʦʪʽ ʽ ʚ 

ʧʦʢʨʠʪʪʽ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,25...0,30%. ʗʢʱʦ ʩʫʤʘʨʥʠʡ ʟʤʽʩʪ ʤʽʜʽ 

ʚʠʱʠʡ, ʪʦ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʫʜʘʨʥʦʾ ʚ'ʷʟʢʦʩʪʽ ʰʚʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʥʝʙʝʟʧʝʢʠ ʫʪʚʦʨʝʥʥʷ ʚ ʥʠʭ ʢʨʠʩʪʘʣʽʟʘʮʽʡʥʠʭ ʪʨʽʱʠʥ. 

ɼʣʷ ʜʨʦʪʫ ʜʽʘʤʝʪʨʦʤ 1,2 ʽ 2,0 ʤʤ ʦʧʪʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʤʽʜʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʨʽʚʥʘ ʚʽʜʧʦʚʽʜʥʦ 0,15-0,20 ʽ 0,4ʫ-0,6 ʤʤ. ɿʛʽʜʥʦ ʪʝʭʥʦʣʦʛʽʯʥʝ ʤʘʩʪʠʣʦ ʽ ʤʽʜʥʝ 

ʧʦʢʨʠʪʪʷ ʥʝ ʟʘʭʠʱʘʶʪʴ ʩʪʘʣʝʚʠʡ ʟʚʘʨʶʚʘʣʴʥʠʡ ʜʨʽʪ ʚʽʜ ʢʦʨʦʟʽʾ. ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʪʘʢʪʥʠʡ ʦʧʽʨ ʦʙʤʽʜʥʝʥʦʛʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʚ 50...100 

ʨʘʟʽʚ ʤʝʥʰʝ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʜʨʦʪʫ, ʧʦʢʨʠʪʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʤʘʩʪʠʣʦʤ. 

ɺʩʪʘʥʦʚʣʝʥʦ (ʨʠʩ.7), ʱʦ ʩʪʘʣʝʚʠʡ ʜʨʽʪ ʤʘʨʢʠ G3Si1 ʟ ʤʽʜʥʠʤ ʧʦʢʨʠʪʪʷʤ 

ʤʘʻ ʥʘʡʤʝʥʰʠʡ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ, ʫ ʜʨʦʪʫ ʟ ʙʨʦʥʟʦʚʠʤ ʧʦʢʨʠʪʪʷʤ ʚʦʥʦ ʤʘʡʞʝ 

ʫʜʚʽʯʽ ʙʽʣʴʰʝ, ʘ ʫ ʜʨʦʪʫ ʙʝʟ ʧʦʢʨʠʪʪʷ - ʙʽʣʴʰʝ ʥʽʞ ʫ 4 ʨʘʟʠ. ʇʽʜʚʠʱʝʥʥʷ ʪʦʚʱʠʥʠ 

ʤʽʜʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʝ ʚʝʜʝ ʜʦ ʽʩʪʦʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ, ʬʽʨʤʘ WDI 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʨʽʪ ʟ ʪʦʚʱʠʥʦʶ ʧʦʢʨʠʪʪʷ ʚʽʜ 0,8 ʜʦ 1,3 ʛ/ʤ
2
. 
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1 - ʤʽʜʥʝ ʟʘʚʪʦʚʰʢʠ 2,79 ʛ/ʤ
2
; 2 - ʤʽʜʥʝ ʟʘʚʪʦʚʰʢʠ 0,55 ʛ/ʤ

2
; 3 - ʙʨʦʥʟʦʚʝ; 4 - 

ʙʝʟ ʧʦʢʨʠʪʪʷ 

ʈʠʩʫʥʦʢ 7 ï ɼʽʘʛʨʘʤʘ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ R ʩʪʘʣʝʚʦʛʦ ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ 

ʟ ʨʽʟʥʠʤ ʧʦʢʨʠʪʪʷʤ ʪʘ ʙʝʟ ʥʴʦʛʦ 

 ʊʠʤʯʘʩʦʚʠʡ ʦʧʽʨ ʨʦʟʨʠʚʫ ʜʨʦʪʫ ʤʘʻ ʙʫʪʠ ʚ ʤʝʞʘʭ 900...1100 ʄʇʘ ʜʣʷ 

ʜʽʘʤʝʪʨʽʚ 0,6-0,8 ʤʤ; 800...1000 ʄʇʘ ʜʣʷ ʜʽʘʤʝʪʨʽʚ 1,6-2,0 ʤʤ. ʇʦʣʴʩʴʢʠʡ 

ʩʪʘʥʜʘʨʪ PN-88/M-69420 ʨʝʛʣʘʤʝʥʪʫʻ ůɺ ʜʣʷ ʜʨʦʪʫ  G3Si1 ʜʽʘʤʝʪʨʦʤ 1,2 ʤʤ 

ʚʝʣʠʯʠʥʦʶ 750...1200 ʄʇʘ. ʇʨʠ ʤʝʥʰʦʤʫ ʪʠʤʯʘʩʦʚʦʤʫ ʦʧʦʨʽ ʨʦʟʨʠʚʫ 

ʟʥʠʞʫʻʪʴʩʷ ʞʦʨʩʪʢʽʩʪʴ ʜʨʦʪʫ ʽ ʧʦʨʫʰʫʻʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʴ ʡʦʛʦ ʧʦʜʘʯʽ ʧʦ 

ʥʘʧʨʷʤʥʠʭ ʢʘʥʘʣʘʭ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʧʨʠ ʙʽʣʴʰʦʤʫ ï  ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʟʥʦʰʫʚʘʥʥʷ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ. 

ʉʪʘʥ ʧʦʚʝʨʭʥʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʚʧʣʠʚʘʻ ʥʘ ʟʫʩʠʣʣʷ ʽ ʨʚ̔ʥʦʤʨ̔ʥʽʩʪʴ 

ʡʦʛʦ ʧʦʜʘʯʽ ʯʝʨʝʟ ʛʥʫʯʢʽ ʥʘʧʨʷʤʥʽ ʢʘʥʘʣʠ ʰʣʘʥʛʦʚʠʭ ʪʨʠʤʘʯʽʚ. ʇʨʠ ʚʩʽʭ ʢʫʪʘʭ 

ʚʠʛʠʥʫ ʰʣʘʥʛʽʚ ʟʫʩʠʣʣʷ ʧʨʦʰʪʦʚʭʫʚʘʥʥʷ ʦʙʤ̔ ʜʥʝʥʦʛʦ ʜʨʦʪʫ ʤʝʥʰʝ, ʥʽʞ 

ʟʫʩʠʣʣʷ ʧʨʠ ʧʨʦʰʪʦʚʭʫʚʘʥʥʽ ʜʨʦʪʫ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʤʘʩʪʠʣʦʤ (ʨʠʩ.8).  

ʗʢʽʩʪʴ ʥʘʤʦʪʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʦʮʽʥʶʶʪʴ ʰʣʷʭʦʤ ʚʠʤʽʨʫ ʜʽʘʤʝʪʨʫ ʚʽʣʴʥʦʛʦ 

ʚʠʪʢʘ ʜʨʦʪʫ, ʣʝʞʘʯʦʛʦ ʥʘ ʨʽʚʥʽʡ ʧʦʚʝʨʭʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʣʠʪʠ. ɼʣʷ ʜʨʦʪʫ 

ʜʽʘʤʝʪʨʦʤ 1,2-2,0 ʤʤ ʟʛʘʜʘʥʠʡ ʚʠʱʝ ʜʽʘʤʝʪʨ ʧʦʚʠʥʝʥ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʤʝʞʘʭ 

1000...1300 ʤʤ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʣʘʩʥʦʾ ʥʘʧʨʫʛʠ çʟʘʢʨʫʯʫʚʘʥʥʷè ʜʨʦʪʫ, ʪʦ ʚʦʥʦ 

ʧʦʚʠʥʥʝ ʦʙʤʝʞʫʚʘʪʠʩʷ ʚʝʣʠʯʠʥʦʶ, ʧʨʠ ʷʢʽʡ ʢʽʥʝʮʴ ʚʽʣʴʥʦ ʣʝʞʘʯʦʛʦ ʚʠʪʢʘ 

ʜʨʦʪʫ ʧʽʜʚʦʜʠʪʴʩʷ ʥʘʜ ʨʽʚʥʦʶ ʧʦʚʝʨʭʥʝʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʣʠʪʠ ʥʘ ʚʠʩʦʪʫ ʥʝ 

ʙʽʣʴʰʝ 20 ʤʤ. 
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1 ï ʜʨʽʪ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʤʘʩʪʠʣʦʤ; 2 ï ʦʙʤʽʜʥʝʥʠʡ; 3 ï ʝʣʝʢʪʨʦʭʽʤʽʯʥʦ 

ʧʦʣʽʨʦʚʘʥʠʡ (ʜ̔ʘʤʝʪʨ 2 ʤʤ) 

ʈʠʩʫʥʦʢ 8 ï ʂʨʠʚʽ ʟʘʣʝʞʥʦʩʪʽ ʟʫʩʠʣʣʷ ʧʨʦʰʪʦʚʭʫʚʘʥʥʷ ʜʨʦʪʫ ʈ ʚʽʜ ʩʪʘʥʫ 

ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʧʨʠ ʨʽʟʥʠʭ ʢʫʪʘʭ ʚʠʛʠʥʫ ʰʣʘʥʛʫ   

ɹʽʣʴʰʽʩʪʴ ʟʘʨʫʙʽʞʥʠʭ, ʘ ʚ ʜʘʥʠʡ ʯʘʩ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, 

ʧʦʩʪʘʚʣʷʶʪʴ ʜʨʽʪ ʟ ʥʘʤʦʪʫʚʘʥʥʷʤ çʚʠʪʢʦʤ ʜʦ ʚʠʪʢʘè ʚ ʻʚʨʦʢʘʩʝʪʘʭ ʽ ʢʦʪʫʰʢʘʭ 

ʪʠʧʫ ɺ ʘʙʦ ɺS ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʽʘʤʝʪʨʫ. ɼʨʽʪ ʜʽʘʤʝʪʨʦʤ 0,6 ʽ 0,8 ʤʤ ʥʘʤʦʪʫʶʪʴ ʥʘ 

ʢʘʩʝʪʠ ʜʽʘʤʝʪʨʦʤ 100 ʽ 200 ʤʤ, ʜʨʽʪ ʜʽʘʤʝʪʨʦʤ 1,0-1,4 ʤʤ - ʥʘ ʢʘʩʝʪʠ ʜʽʘʤʝʪʨʦʤ 

200 ʽ 300 ʤʤ, ʘ ʜʨʽʪ ʜʽʘʤʝʪʨʦʤ 1,6-2,0 ʤʤ - ʥʘ ʢʘʩʝʪʠ ʽ ʢʦʪʫʰʢʠ ʜʽʘʤʝʪʨʦʤ 300 

ʤʤ. 

ɼʉʊʋ 544:2004 ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ çʞʦʨʩʪʢʦʩʪʽè, ʣʝʛʢʦʩʪʽ ʧʦʜʘʯʽ, 

ʟʚʘʨʶʚʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʨʦʪʫ, ʨʦʟʤʽʨʽʚ ʙʘʨʘʙʘʥʽʚ, ʢʦʪʫʰʦʢ 

ʜʣʷ ʥʘʤʦʪʫʚʘʥʥʷ ʜʨʦʪʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʜʨʦʪʫ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʤʘʨʢʠ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʥʝ 

ʪʽʣʴʢʠ ʫ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʘʣʝ ʽ ʫ ʦʜʥʦʛʦ ʚʠʨʦʙʥʠʢʘ ʚʽʜ ʧʣʘʚʢʠ ʜʦ ʧʣʘʚʢʠ. 

ɹʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʦʨʽʚʥʷʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ 14 ʧʦʣʴʩʴʢʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ 

ʦʙʤʽʜʥʝʥʠʭ ʟʚʘʨʶʚʘʣʴʥʠʭ ʜʨʦʪʽʚ ʪʠʧʫ G3Si1  ʥʦʤʽʥʘʣʴʥʠʤ ʜʽʘʤʝʪʨʦʤ 1,2 ʤʤ. 

ʉʫʤʘʨʥʠʡ ʚʤʽʩʪ ʘʟʦʪʫ, ʚʦʜʥʶ ʽ ʢʠʩʥʶ ʫ ʚʠʧʨʦʙʦʚʫʚʘʥʦʤʫ ʜʨʦʪʽ ʩʢʣʘʜʘʣʦ ʚʽʜ 61,7 

ʜʦ 297 ʨʨʪ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤʫ 150 ʨʨʪ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ 

ʛʘʟʽʚ ʚ ʜʨʦʪʽ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʦʨʠʩʪʽʩʪʴ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ. ʗʢʱʦ ʩʫʤʘʨʥʠʡ 

ʟʤʽʩʪ ʘʟʦʪʫ, ʚʦʜʥʶ ʽ ʢʠʩʥʶ ʚ ʜʨʦʪʽ ʧʝʨʝʚʠʱʫʻ 50 ʨʨʪ, ʪʦ ʧʨʠ  ʄɸG ï ʟʚʘʨʶʚʘʥʥʽ 

ʚʠʥʠʢʘʻ ʟʘʛʨʦʟʘ ʧʦʷʚʠ ʧjʨ. ʋ ʟʦʥʫ ʟʚʘʨʶʚʘʥʥʷ ʛʘʟʠ ʧʦʪʨʘʧʣʷʶʪʴ ʧʝʨʝʚʘʞʥʦ ʟ 
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ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʘʩʪʠʣʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʰʘʨʦʤ ʤʽʜʽ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʦʙʤʽʜʥʝʥʠʡ ʜʨʽʪ ʧʦʢʨʘʱʫʻ ʫʤʦʚʠ ʧʝʨʚʠʥʥʦʛʦ ʟʙʫʜʞʝʥʥʷ ʜʫʛʠ ʧʨʠ 

ʟʚʘʨʶʚʘʥʥʽ. ʇʦʨʽʚʥʷʥʦ ʟ ʥʝ ʦʙʤʽʜʥʝʥʠʤ ʜʨʦʪʦʤ ʯʘʩ ʚʽʜ ʤʦʤʝʥʪʫ ʧʝʨʰʦʛʦ 

ʪʦʨʢʘʥʥʷ ʦʙʤʽʜʥʝʥʦʛʦ ʜʨʦʪʫ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ 

ʩʢʦʨʦʯʫʻʪʴʩʷ ʚ 2-3 ʨʘʟʠ, ʘ ʢʽʣʴʢʽʩʪʴ çʧʦʤʠʣʢʦʚʠʭè ʪʦʨʢʘʥʴ ʜʨʦʪʦʤ ʧʦʚʝʨʭʥʽ 

ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʟʤʝʥʰʫʻʪʴʩʷ ʟ 3-4 ʜʦ 1-2. 

ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʦʙʤʜ̔ʥʝʥʠʤ ʜʨʦʪʦʤ ʨʽʚʝʥʴ ʚʪʨʘʪ ʤʝʪʘʣʫ ʥʘ 

ʨʦʟʙʨʠʟʢʫʚʘʥʥʷ ʥʠʞʯʝ ʥʘ 20...40% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʽʚʥʝʤ ʚʪʨʘʪ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ 

ʜʨʦʪʦʤ, ʱʦ ʤʘʻ ʪʝʭʥʦʣʦʛʽʯʥʝ ʤʘʩʪʠʣʦ ʘʙʦ ʽʨʞʫ.  

ɼʣʷ ʷʢʦʩʪʽ ʟʚʘʨʶʚʘʥʥʷ ʝʣʝʢʪʨʦʜʥʠʤ ʜʨʦʪʦʤ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʠʜ ʾʾ 

ʫʧʘʢʦʚʢʠ, ʷʢʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʪʨʠʚʘʣʝ ʜʨʦʪʫ ʟʙʝʨʝʞʝʥʥʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʋʧʘʢʦʚʢʘ ʚ ʽʥʛʠʙʽʪʦʚʘʥʠʡ ʧʘʧʽʨ 

ʟʥʠʞʫʻ ʰʚʠʜʢʽʩʪʴ ʢʦʨʦʟʽʾ ʜʨʦʪʫ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʤʘʩʪʠʣʦʤ ʚ 1,3 ʨʘʟʠ, 

ʦʙʤ̔ʜʥʝʥʦʛʦ ʽ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦ ʦʙʨʦʙʣʝʥʦʛʦ -  ʤʘʡʞʝ ʚ 10 ʽ 100 ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

ʑʝ ʙʽʣʴʰ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʢʦʨʦʟʽʾ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʥʘ ʚʽʜʢʨʠʪʦʤʫ 

ʧʦʚʽʪʨʽ ʟʘʙʝʟʧʝʯʠʣʦ ʧʘʢʫʚʘʥʥʷ ʚ ʽʥʛʠʙʽʪʦʚʘʥʠʡ ʧʘʧʽʨ ʟ ʣʘʪʝʢʩʥʠʤ ʧʦʢʨʠʪʪʷʤ.  

ɺ ʽʥʜʫʩʪʨʽʘʣʴʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʦʙ'ʻʤ ʩʧʦʞʠʚʘʥʥʷ ʩʫʮʽʣʴʥʦʛʦ 

ʜʨʦʪʫ ʜʣʷ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʟʘʭʠʩʥʠʭ ʛʘʟʽʚ ʩʢʣʘʜʘʻ 

50...85% ʚʽʜ ʦʙ'ʻʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʋ ʢʨʘʾʥʘʭ ʉʅɼ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʭʦʯʘ ʽ ʤʘʻ ʜʝʷʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ, ʘʣʝ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʢʠ ʥʘ 

ʨʽʚʥʽ 15...26%. 

ʆʩʥʦʚʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʫʮʽʣʴʥʦʛʦ ʜʨʦʪʫ ʻ: 

 ʧʽʜʛʦʪʦʚʢʘ ʧʦʚʝʨʭʥʽ ʢʘʪʘʥʢʠ; 

 ʧʝʨʰʝ ʚʦʣʦʯʽʥʥʷ ʢʘʪʘʥʢʠ; 

 ʜʨʫʛʝ ʚʦʣʦʯʽʥʥʷ ʜʨʦʪʫ ʟ ʦʜʥʦʯʘʩʥʠʤ ʾʾ ʦʙʤʜ̔ʥʝʥʥʤ̫; 

 ʥʘʤʦʪʫʚʘʥʥʷ ʜʨʦʪʫ ʥʘ ʢʦʪʫʰʢʠ. 

ɼʦʚʛʠʡ ʯʘʩ ʚʚʘʞʘʣʦʩʷ, ʱʦ ʩʪʘʣʴ, ʦʪʨʠʤʘʥʘ ʟ ʯʘʚʫʥʫ, ʚʦʣʦʜʽʻ ʚʠʱʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʥʽʞ ʩʪʘʣʴ ʟ ̔ ʩʢʨʘʧʫ. ɿʘʚʜʷʢʠ ʚʘʢʫʫʤʫʚʘʥʥʶ ʽ ʽʥʰʠʤ 

ʪʝʭʥʦʣʦʛʽʷʤ, ʚʞʠʚʘʥʠʤ ʚ ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʚ ʜʘʥʠʡ ʯʘʩ 

ʛʘʨʘʥʪʦʚʘʥʦ ʦʪʨʠʤʘʥʥʷ ʩʪʘʣʽ ʟ ʚʠʩʦʢʠʤʠ ʽ ʩʪʘʙʽʣʴʥʠʤʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʱʦ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʪʘʣʽ ʟ ʯʘʚʫʥʫ, ʘʣʝ ʷʢʘ 

ʧʨʠ ʮʴʦʤʫ ʤʘʻ ʟʥʘʯʥʦ ʤʝʥʰʫ ʚʘʨʪʽʩʪʴ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʠʡʦʤʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ 

ʢʘʪʘʥʢʠ, ʩʪʘʚ ʧʨʦʮʝʩ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʾʾ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʧʽʩʣʷ ʧʣʶʱʝʥʥʷ., 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʧʨʦʮʝʩʫ ʥʘ ʧʦʚʝʨʭʥʽ ʢʘʪʘʥʢʠ ʫʪʚʦʨʶʻʪʴʩʷ ʦʢʘʣʠʥʘ, ʱʦ ʣʝʛʢʦ 

ʚʠʜʘʣʷʻʪʴʩʷ. 

ʇʝʨʰʝ ʚʦʣʦʯʽʥʥʷ (çʩʫʭʝè) ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʧʨʷʤʦʪʦʯʥʠʭ ʜʝʚ'ʷʪʠʢʨʘʪʥʠʭ 

ʩʪʘʥʘʭ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʘʪʥʻ ʟʤʘɦʫʚʘʥʥʷ ʜʨʦʪʫ, ʧʦʩʪʽʡʥʝ ʡʦʛʦ 

ʦʭʦʣʦʜʞʫʚʘʥʥʷ, ʤʽʥʽʤʘʣʴʥʫ ʥʘʧʨʫʛʫ ʚ ʜʨʦʪʽ. ʋ ʢʦʤʧʣʝʢʪ ʫʩʪʘʪʢʫʚʘʥʥʷ ʩʫʭʦʛʦ 

ʚʦʣʦʯʽʥʥʷ ʚʭʦʜʷʪʴ ʚʝʣʠʢʦʚʘʥʪʘʞʥʽ ʥʘʤʦʪʫʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʽʟ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʧʨʠʡʤʘʯʘʤʠ, ʱʦ ʚʠʢʣʶʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʫʧʠʥʢʠ ʩʪʘʥʫ. 

ɼʨʫʛʝ ʚʦʣʦʯʽʥʥʷ ʜʨʦʪʫ ʩʫʤʽʱʝʥʝ ʟ ʧʨʦʮʝʩʦʤ ʡʦʛʦ ʦʙʤ̔ʜʥʝʥʥ̫ . ʇʨʠ ʮʴʦʤʫ 

ʚʠʩʫʚʘʶʪ ɹ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʢʽʣʴʢʦʩʪʽ ʤʘʩʪʠʣʘ ʥʘ ʧʦʚʝʨʭʥʽ ʜʨʦʪʫ ʧʽʩʣʷ 

ʧʝʨʰʦʛʦ ʚʦʣʦʯʽʥʥʷ. ʄʘʩʪʠʣʘ ʧʦʚʠʥʥʦ ʙʫʪʠ ʜʦʩʠʪʴ ʜʣʷ ʚʦʣʦʯʽʥʥʷ, ʘʣʝ ʚʦʥʘ ʥʝ 

ʧʦʚʠʥʥʘ ʟʘʣʠʰʘʪʠʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʧʝʨʝʜ ʦʙʤ̔ʜʥʝʥʥʤ̫. 

ɼʣʷ ʥʘʥʝʩʝʥʥʷ ʤʽʜʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʧʦʚʝʨʭʥʶ ʩʪʘʣʝʚʦʛʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʜʨʦʪʫ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʩʪʘʪʥʴʦ ʝʢʦʥʦʤʽʯʥʫ ʪʝʭʥʦʣʦʛʽʶ 

ʢʦʥʪʘʢʪʥʦʛʦ ʤʽʜʥʝʥʥʷ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʝʣʝʢʪʨʦʜʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ 

ʟʘʣʽʟʘ (-0,44 ɺ) ʽ ʤʽʜʽ (+0,34 ɺ). ʇʨʠ ʟʘʥʫʨʝʥʥʽ ʟʘʣʽʟʘ ʚ ʨʦʟʯʠʥ ʤʽʜʥʦʛʦ ʢʫʧʦʨʦʩʫ 

(Cu2SO4) ʧʽʜ ʜʽʻʶ ʨʽʟʥʠʮʽ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ ʟʘʣʽʟʦ ʧʝʨʝʭʦʜʠʪʴ ʚ 

ʨʦʟʯʠʥ, ʘ ʤʽʜʴ, ʚʠʜʽʣʷʶʯʠʩʴ ʟ ʨʦʟʯʠʥʫ, ʦʩʽʜʘʻ ʥʘ ʧʦʚʝʨʭʥʽ ʩʪʘʣʝʚʦʛʦ ʜʨʦʪʫ. ɼʣʷ 

ʫʱʽʣʴʥʝʥʥʷ ʤʽʜʥʦʛʦ ʧʦʢʨʠʪʪʷ ʜʨʽʪ ʧʽʜʜʘʶʪʴ ʜʦʜʘʪʢʦʚʽʡ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ 

ʚʦʣʦʯʽʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʜʢʦʛʦ ʤʘʩʪʠʣʘ. 

ɿ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʨʽʪ ʫ ʚʦʣʦʯʠʣʴʥʦʤʫ ʩʪʘʥʽ 

ʥʘʤʦʪʫʶʪʴ ʫ ʚʝʣʠʢʽ ʢʦʪʫʰʢʠ (500-800 ʢʛ). ʇʦʜʘʣʴʰʝ ʧʝʨʝʤʦʪʫʚʘʥʥʷ ʥʘ ʤʝʥʰʽ 

ʢʦʪʫʰʢʠ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʽʥʰʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʞʠʚʘʯʽ ʜʨʦʪʫ 

ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʦʰʘʨʦʚʦʤʫ ʥʘʤʦʪʫʚʘʥʥʶ, ʦʩʢʽʣʴʢʠ ʮʝ ʯʠʥʠʪʴ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ. 

ʅʘʡʩʣʘʙʢʽʰʠʤ ʤʽʩʮʝʤ ʜʣʷ ʦʙʤʽʜʥʝʥʠʭ ʜʨʦʪʽʚ ʻ ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ 

ʤʽʜʥʦʛʦ ʰʘʨʫ ʟ ʧʦʚʝʨʭʥʝʶ ʜʨʦʪʫ. ʇʽʜ ʯʘʩ ʧʦʜʘʯʽ ʜʨʦʪʫ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟ 
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ʧʦʜʘʚʘʣʴʥʠʤʠ ʨʦʣʠʢʘʤʠ ʽ ʚʽʜ ʪʝʨʪʷ ʚ ʢʘʥʘʣʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʣʫʱʫʚʘʥʥʷ ʤʽʜʽ, 

ʢʘʥʘʣʠ ʟʘʙʠʚʘʶʪʴʩʷ ʽ ʜʨʽʪ ʧʦʜʘʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ. ʊʦʤʫ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʧʦʰʫʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʽʜʥʝʥʥʶ ʪʝʭʥʦʣʦʛʽʡ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ. 

ɼʦ ʦʜʥʽʻʾ ʟ ʪʘʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʝʣʝʢʪʨʦʣʽʪʥʦ-ʧʣʘʟʤʦʚʘ ʦʙʨʦʙʢʘ ʧʦʚʝʨʭʥʽ. ʇʽʩʣʷ 

ʪʘʢʦʾ ʦʙʨʦʙʢʠ ʩʪʘʣʝʚʦʛʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ ʚʤʽʩʪ ʚʦʜʥʶ ʚ ʥʴʦʤʫ ʚ 2-3 ʨʘʟʠ 

ʤʝʥʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʦʙʨʦʙʣʝʥʠʤ. ɿʛʘʜʘʥʘ ʦʙʨʦʙʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʝ 

ʚʠʜʘʣʝʥʥʷ ʟ ʧʦʚʝʨʭʥʽ ʜʨʦʪʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʘʩʪʠʣʘ, ʦʢʩʠʜʽʚ ʽ ʽʨʞʽ. 

ɽʣʝʢʪʨʦʣʽʪʥʦ-ʧʣʘʟʤʦʚʫ ʦʙʨʦʙʢʫ ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʧʦʚʝʨʭʥʽ ʜʨʦʪʫ ʟ ʘʣʶʤʽʥʽʶ, ʤʽʜʽ ʽ ʾʭ ʩʧʣʘʚʽʚ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘ ʨʠʥʢʫ ʥʘʙʫʚ ʧʦʰʠʨʝʥʥʷ ʜʨʽʪ Aristorod ʬʽʨʤʠ çɽʉɸɹè. 

ʇʦʚʝʨʭʥʷ ʮʴʦʛʦ ʜʨʦʪʫ ʦʙʨʦʙʣʷʻʪʴʩʷ ʟʘ ʩʧʝʮʽʘʣʴʥʦ  ʁ ʪʝʭʥʦʣʦʛʽʻ  ʁ ASC 

(Advansed Surface Characteristics).  ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽ ʾ

ʚʜʘʣʦʩʷ ʚʠʢʣʶʯʠʪʠ ʦʙʤ̔ʜʥʝʥʥ ̫ʧʦʚʝʨʭʥʽ ʽ ʧʨʠ ʮʴʦʤʫ ʧʦʣʽʧʰʠʪʠ ʧʦʜʘʯʫ ʜʨʦʪʫ, 

ʟʤʝʥʰʠʪʠ ʟʥʦʩ ʢʦʥʪʘʢʪʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ, ʛʘʨʘʥʪʫʚʘʪʠ ʩʪʘʙʽʣʴʥʠʡ ʧʨʦʮʝʩ 

ʟʚʘʨʶʚʘʥʥʷ ʧʨʠ ʥʠʟʴʢʦʤʫ ʨʦʟʙʨʠʟʢʫʚʘʥʥʽ. ʇʦʚʝʨʭʥʷ ʜʨʦʪʫ ʟʘʭʠʱʝʥʘ ʚʽʜ 

ʢʦʨʦʟʽʾ. ʇʝʨʝʚʘʛʠ ʜʨʦʪʫ Aristorod ʦʩʦʙʣʠʚʦ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʤʦʣʽʙʜʝʥʚʤʽʩʥʠʭ 

ʜʨʦʪʘʭ, ʦʙʤ̔ ʜʥʝʥʥʷ ʷʢʠʭ ʫʩʢʣʘʜʥʝʥʝ. 

ɹʽʣʴʰʝ ʧʽʚʩʪʦʣʽʪʪʷ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʫ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ. ʋ ʩʚʽʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ: ʽʟ ʩʪʨʽʯʢʠ ʪʘ ̔ʟ 

ʟʚʘʨʥʦʾ ʪʨʫʙʢʠ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʝʨʘʮʽʡ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʽʯʢʠ ʚ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ 

ʨʦʣʠʢʘʭ ʫ ʧʦʯʘʪʢʦʚʫ ʪʨʫʙʯʘʩʪʫ ʟʘʛʦʪʽʚʢʫ ʽ ʟʘʧʦʚʥʝʥʥʷ ʾʾ ʰʠʭʪʦʶ. ʎʽ ʦʧʝʨʘʮʽʾ 

ʚʠʢʦʥʫʶʪʴ  ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ  ʬʦʨʤʫʶʯʦʤʫ ʧʨʠʩʪʨʦʾ ʟ ʞʠʚʠʣʴʥʠʢʘʤʠ ʰʠʭʪʠ. ʇʦʪʽʤ 

ʽʟ ʩʬʦʨʤʦʚʘʥʦʾ ʟʘʛʦʪʽʚʢʠ ʚʦʣʦʯʽʥʥʷʤ ʥʘ ʧʨʷʤʦʪʦʯʥʦʤʫ ʰʝʩʪʠʢʨʘʪʥʦʤʫ 

ʚʦʣʦʯʠʣʴʥʦʤʫ ʩʪʘʥʽ ʦʪʨʠʤʫʶʪʴ ʜʨʽʪ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ.  

ʇʦʨʦʰʢʦʚʠʡ ʜʨʽʪ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 1,8 ʤʤ ʟʘʟʚʠʯʘʡ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʘ ʰʽʩʪʴ 

ʧʨʦʪʷʞʦʢ ʟ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ ʤʝʥʰʠʭ ʜʽʘʤʝʪʨʽʚ ʧʦʪʨʽʙʥʝ ʙʘʛʘʪʦʨʘʟʦʚʝ ʚʦʣʦʯʽʥʥʷ ʘʙʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʧʨʷʤʦʪʦʯʥʠʭ ʚʦʩʴʤʠ-ʜʚʘʥʘʜʮʘʪʠʢʨʘʪʥʠʭ ʩʪʘʥʽʚ, ʱʦ 

ʟʥʠʞʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ.  
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ʋ ʩʚʽʪʽ ʥʘʡʙʽʣʴʰ ʭʦʜʦʚʠʡ ʜʽʘʤʝʪʨ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ ï 1,2 ʤʤ. ʗʢ ʚʽʜʦʤʦ, 

ʧʦʨʦʰʢʦʚʠʡ ʜʨʽʪ ʤʘʣʠʭ ʜʽʘʤʝʪʨʽʚ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʟʚʘʨʶʚʘʥʥʷ ʚ ʙʫʜʴ-

ʷʢʦʤʫ ʧʨʦʩʪʦʨʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʟʚʘʨʶʚʘʪʠ ʪʦʥʢʠʡ ʤʝʪʘʣ, ʟʥʠʞʫʚʘʪʠ ʢʘʪʝʪʠ 

ʢʫʪʦʚʠʭ ʰʚʽʚ. 

ɺʦʣʦʯʽʥʥʷ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ ʟ ʚʠʩʦʢʦʣʝʛʦʚʘʥʦʶ ʦʙʦʣʦʥʢʦʶ ʧʦʚ'ʷʟʘʥʝ ʟ 

ʚʝʣʠʢʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʽʟ-ʟʘ ʰʚʠʜʢʦʛʦ ʥʘʢʣʝʧʫ ʧʦʚʝʨʭʥʽ ʩʪʨʽʯʢʠ, ʤʘʣʦʛʦ ʯʠʩʣʘ 

ʧʨʦʭʦʜʽʚ ʧʨʠ ʚʦʣʦʯʽʥʥʽ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʤʽʞʥʦʛʦ ʚʽʜʧʘʣʫ 

ʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ ʽ ʚʠʥʠʢʘʶʪʴ ʞʦʨʩʪʢʽ ʦʙʤʝʞʝʥʥʷ ʧʦ ʩʢʣʘʜʫ ʢʦʤʧʦʥʝʥʪʽʚ 

ʰʠʭʪʠ, ʦʩʦʙʣʠʚʦ ʨʫʜʥʦʤʽʥʝʨʘʣʴʥʦ ʾʾʾ ʯʘʩʪʠʥʠ. 

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʽʚ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʣʘ ʧʨʦʪʷʞʦʢ ʧʨʠ ʚʦʣʦʯʽʥʥʽ ʩʪʨʽʯʦʢ ʟ 

ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʦʾ ʪʘ ʚʠʩʦʢʦʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ 

ʢʦʣʠʚʘʥʴ. ʇʨʠ ʥʘʢʣʘʜʝʥʥʽ ʥʘ ʚʦʣʦʢʫ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ, ʩʧʽʚʚʽʩʥʠʭ ʟ 

ʥʘʧʨʷʤʦʤ ʚʦʣʦʯʽʥʥʷ, ʦʪʨʠʤʫʚʘʣʠ ʜʨʽʪ ʽʟ ʩʪʨʽʯʢʠ ʟ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʟ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʘʧʦʚʥʝʥʥʷ 15...20% ʽ ʜʽʘʤʝʪʨʦʤ 1,3 ʤʤ ʟʘ ʧ'ʷʪʴ ʧʨʦʭʦʜʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʥʘ ʚʦʣʦʢʘʭ, ʦʩʥʘʱʝʥʠʭ ʘʢʫʩʪʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʙʨʠʚʠ ʥʝ ʙʫʣʠ 

ʟʘʬʽʢʩʦʚʘʥʽ, ʧʦʚʝʨʭʥʷ ʦʪʨʠʤʘʥʦʛʦ ʜʨʦʪʫ ʙʫʣʘ ʯʠʩʪʘ, ʙʝʟ ʟʘʜʠʨʦʢ ʽ ʥʘʚʘʨʽʚ. 

ɿʘʟʚʠʯʘʡ ʷʢ ʥʝʜʦʣʽʢ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʽʟ ʩʪʨʽʯʢʠ, 

ʚʽʜʟʥʘʯʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʚʽʨʦʛʽʜʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʧʦʨ ʚ ʰʚʘʭ, ʩʧʨʠʯʠʥʝʥʠʭ  

ʥʘʷʚʥʽʩʪʶ ʧʦʨʦʞʥʠʥ ʫ ʜʨʦʪʽ. ʇʽʜʚʠʱʫʻ ʚʽʨʦʛʽʜʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʧʦʨ ʪʘʢʦʞ 

ʚʦʣʦʛʘ, ʱʦ ʧʦʪʨʘʧʠʣʘ ʜʦ ʥʘʧʦʚʥʶʚʘʯʘ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʜʨʦʪʫ, ʪʘ ʤʘʩʪʠʣʦ ʡ ʽʨʞʘ, 

ʩʣʽʜʠ ʷʢʦʾ ʻ ʥʘ ʤʝʪʘʣʝʚʽʡ ʩʪʨʽʯʮʽ. 

ʆʩʥʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʨʦʰʢʦʚʦʛʦ 

ʜʨʦʪʫ ʽʟ ʟʚʘʨʥʦʾ ʪʨʫʙʠ ʻ: 

 ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʪʨʫʙʠ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ ʽ ʧʦʜʘʣʴʰʠʡ 

ʢʦʥʪʨʦʣʴ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ; 

 ʧʦʧʝʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ ʘʛʣʦʤʝʨʘʮʽʻ  ʁ ʬʣʶʩʦʚʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʟ̔ ʩʫʤʽʰʽ 

ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; 

 ʟʘʧʦʚʥʝʥʥʷ ʢʘʣʽʙʨʦʚʘʥʦʾ ʪʨʫʙʠ ʬʣʶʩʦʚʠʤ ʩʝʨʜʝʯʥʠʢʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʙʨʘʮʽʾ; 
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 ʢʦʥʪʨʦʣʴ ʟʘʧʦʚʥʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʨʦʞʥʠʥʠ ʪʨʫʙʠ ʬʣʶʩʦʚʠʤ ʩʝʨʜʝʯʥʠʢʦʤ 

ʧʝʨʝʜ ʚʦʣʦʯʽʥʥʷʤ; 

 ʚʦʣʦʯʽʥʥʷ ʟ ʧʨʦʤʽʞʥʠʤ ʚʽʜʧʘʣʦʤ ʟʘʧʦʚʥʝʥʦʾ ʟʘʛʦʪʽʚʢʠ ʜʦ ʛʦʪʦʚʦʛʦ ʜʽʘʤʝʪʨʫ; 

 ʥʘʥʝʩʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʜʨʦʪʫ ʤʽʜʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʦʚʱʠʥʦʶ 0,15...0,20 ʤʢʤ ʽ 

ʡʦʛʦ ʦʧʨʝʩʦʚʫʚʘʥʥʷ, 100% ʢʦʥʪʨʦʣʴ ʟʘʧʦʚʥʝʥʥʷ ʛʦʪʦʚʦʛʦ ʜʨʦʪʫ; 

 ʧʝʨʝʤʦʪʫʚʘʥʥʷ ʛʦʪʦʚʦʛʦ ʜʨʦʪʫ ʥʘ ʩʧʦʞʠʚʯʽ ʢʦʪʫʰʢʠ, ʧʘʢʫʚʘʥʥʷ. 

ʆʧʝʨʘʮʽʷ ʩʚʽʪʣʦʛʦ ʚʽʜʧʘʣʫ ʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ ʜʨʦʪʫ ʟ ʛʝʨʤʝʪʠʯʥʦʶ 

ʦʙʦʣʦʥʢʦʶ ʧʝʨʝʜ ʦʩʪʘʪʦʯʥʠʤ ʚʦʣʦʯʽʥʥʷʤ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʝ ʚʠʜʘʣʝʥʥʷ 

ʟʘʣʠʰʢʦʚʦʾ ʚʦʣʦʛʠ ʟ ʩʝʨʜʝʯʥʠʢʘ ʬʣʶʩʫ.  

ɼʦ ʧʝʨʝʚʘʛ ʙʝʟʰʦʚʥʦʛʦ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʣʴʮʴʦʚʘʥʠʤ 

ʜʨʦʪʦʤ ʟ ʥʝʛʝʨʤʝʪʠʯʥʠʤ ʧʦʟʜʦʚʞʥʽʤ ʩʪʠʢʦʤ ʚʽʜʥʦʩʷʪʴ: 

 ʘʙʩʦʣʶʪʥʫ ʟʘʭʠʱʝʥʽʩʪʴ ʬʣʶʩʦʚʦʛʦ ʩʝʨʜʝʯʥʠʢʘ ʚʽʜ ʤʦʞʣʠʚʦʛʦ ʥʘʩʠʯʝʥʥʷ 

ʚʦʣʦʛʦʶ ʟ ʘʪʤʦʩʬʝʨʠ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʥʘʚʽʪʴ ʫ 

ʥʝʫʧʘʢʦʚʘʥʦʛʦ ʜʨʦʪʫ; 

 ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ ʧʦʚʪʦʨʥʦʤʫ ʧʨʦʞʘʨʶʚʘʥʥʽ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ; 

 ʤʦʞʣʠʚʽʩʪʴ ʦʙʤ̔ʜʥʝʥʥ̫  ʧʦʚʝʨʭʥʽ ʽ ʧʦʣʽʧʰʝʥʥʷ ʢʦʚʟʘʥʥʷ ʜʨʦʪʫ ʧʦ 

ʥʘʧʨʷʤʥʦʤʫ ʢʘʥʘʣʫ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ; 

 ʧʦʢʨʘʱʝʥʫ ʧʦʜʘʯʫ ʜʨʦʪʫ, ʥʝʦʙʦʚ'ʷʟʢʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʦʪʠʨʴʦʭʨʦʣʠʢʦʚʦʾ 

ʩʠʩʪʝʤʠ ʧʦʜʘʯʽ, ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʥʘʧʽʚʘʚʪʦʤʘʪʘʤʠ, ʧʨʠʟʥʘʯʝʥʠʤʠ ʜʣʷ 

ʧʦʜʘʯʽ ʜʨʦʪʫ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ; 

 ʟʥʠʞʝʥʠʡ ʟʥʦʩ ʩʪʨʫʤʦʧʽʜʚʽʜʥʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ ʽ ʩʪʘʙʽʣʴʥʽʰʝ ʛʦʨʽʥʥʷ ʜʫʛʠ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʩʪʽʡʥʦʛʦ ʥʘʜʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ ʨʫʭʦʤʦʛʦ ʜʨʦʪʫ ʟ ʥʘʢʦʥʝʯʥʠʢʦʤ; 

 ʧʽʜʚʠʱʝʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʫʜʘʨʥʫ ʚ'ʷʟʢʽʩʪʴ ʤʝʪʘʣʫ ʰʚʽʚ ʟʘ ʨʘʭʫʥʦʢ ʥʠʟʴʢʦʛʦ 

ʚʤʽʩʪʫ ʜʠʬʫʟʽʡʥʦʛʦ ʚʦʜʥʶ ʚ ʥʘʧʣʘʚʣʝʥʦʤʫ ʤʝʪʘʣʽ (ʤʝʥʰʝ 5 ʤʣ/100 ʛʨʘʤ). 

ʊʘʢʠʡ ʜʨʽʪ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʽ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʘʣʫ ʰʚʘ ʽ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ  ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʚʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʪʘʙʣ.17). 

ɺʽʪʯʠʟʥʷʥʠʡ   ʜʨʽʪ   ʇʇ-ɸʅ59,   ʇʇ-ɸʅ63,   ʇʇ-ɸʅ69 ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʟʚʘʨʶʚʘʥʥʷ ʚʫʛʣʝʮʝʚʠʭ ʽ ʥʠʟɹʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʤʘʩʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʇʇ-

ɸʅ61, ʇʇ-ɸʅ67 - ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʚʠʩʦʢʦʤʽʮʥʠʭ ʥʠʟɹʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ. ʐʚʠ, 

ʚʠʢʦʥʘʥʽ ʮʠʤʠ ʜʨʦʪʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʛʘʨʥʦʶ ʬʦʨʤʦʶ, ʘ ʧʨʦʮʝʩ 
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ʟʚʘʨʶʚʘʥʥʷ ï ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʙʨʠʟʦʢ ʽ ʘʝʨʦʟʦʣʽʚ. 

ʊʘʙʣʠʮ ̫17 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟʰʦʚʥʦʛʦ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ 

ʄʘʨʢʘ ʜʨʦʪʫ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘ  

EN, 

ʩʝʨʪʠʬʽʢʘʮʽ ̫

ʊʠʧʦʚʠʡ ʭ̔ʤʽʯʥʠʡ 

ʩʢʣʘʜ, % 

ʊʠʧʦʚʽ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʫ ʩʪʘʥʽ 

ʧʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ 

 

Megafil 710M 

T  46 4 M M1 H5 

ɼ̔ʘʤʝʪʨ 1,0é2,4 ʤʤ 

BV, LR, DNV, RINA, FORCE, 

GL, DB 

 

C ï 0,05 

Mn ï 1,30 

Si ï 0,70 

0,2 470 ʄʇʘ 

ɺ=550é650 ʄʇʘ 

27% 

H--40>60 ɼɾ/ʩʤ
2
 

Megafil 713 R 

T  46 2 P C1 H5 

T  46 4 P ʄ1 H5 

ɼ̔ʘʤʝʪʨ 1,0é1,6 ʤ 

TUV, DB, GL, Controlas, BV, LR, 

DNV, RINA, PRS, FORCE, ABS 

C ï 0,05 

Mn ï 1,30 

Si ï 0,50 

Ni ï 0,20 

Ti ï 0,03 

0,2 460ʄʇʘ 

ɺ=550é650 ʄʇʘ 

22% 

H--40>60 ɼɾ/ʩʤ
2
 

Megafil 821 R 

T  50 4 1 Ni P C1 H5 

T  50 6 1Ni  P ʄ1 H5 

ɼ̔ʘʤʝʪʨ 1,0é1,6 ʤ 

TUV, DB, GL, BV, LR, 

DNV, RINA, PRS, FORCE, ABS 

C ï 0,05 

Mn ï 1,30 

Si ï 0,50 

Ni ï 0,70 

Ti ï 0,03 

0,2 500ʄʇʘ 

ɺ=550é690 ʄʇʘ 

22% 

H--40>47 ɼɾ/ʩʤ
2
 

ʇʨʠʤʽʪʢʘ. ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ï ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʩʫʜʠʥ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʧʽʜ ʪʠʩʢʦʤ, ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ 

ʇʨʠ ʨʦʟʧʣʘʚʣʝʥʥʽ ʜʨʦʪʽʚ ʇʇ-ɸʅ59 ʽ ʇʇ-ɸʅ63 ʨʫʪʠʣʦʚʦʛʦ ʪʠʧʫ 

ʫʪʚʦʨʶʶʪʴʩʷ ʰʚʠʜʢʦʪʚʝʨʜʽʶʯʽ ʢʦʨʦʪʢʽ ʰʣʘʢʠ. ɺʦʥʠ ʧʨʠʜʘʪʥʽ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ 

ʟʘ ʚʩʽʤʘ ʧʨʦʩʪʦʨʦʚʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ. 

ʊʠʧʦʚʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʪʘ ʤʝʭʘʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʘʣʫ ʰʚʘ, ʚʠʢʦʥʘʥʦʛʦ ʟʛʘʜʘʥʠʤʠ ʪʘ ʟʘʢʦʨʜʦʥʥʠʤʠ ʜʨʦʪʘʤʠ, 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 18, 19. 

ʊʘʙʣʠʮʷ 18 ï ʊʠʧʦʚʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ, ʤʘʩ.% 

ʄʘʨʢʘ 

ʜʨʦʪʫ 

ɺʫʛʣʝʮʴ, ʥʝ 

ʙʽʣʴʰʝ 
ʄʘʨʛʘʥʝʮ ɹ ʂʨʝʤʥʡ̔ ʅ̔ʢʝʣʴ 

ʉ̔ ʨʢʘ, 

ʥʝ ʙʽʣʴʰʝ 

ʌʦʩʬʦʨ, 

ʥʝ ʙʽʣʴʰʝ 

ʇʇ-ɸʅ59 0,12 1,10-1,60 0,35-0,55 0,30-0,70 0,03 0,03 

ʇʇ-ɸʅ61 0,12 1,10-1,50 0,30-0,50 1,30-1,70 0,03 0,03 

ʇʇ-ɸʅ63 0,12 1,00-1,50 0,30-0,70 - 0,03 0,03 

ʇʇ-ɸʅ69 0,12 1,30-1,50 0,30-0,60 - 0,03 0,03 

91ʂ2-ʅ 0,060 1,40 0,30 1,80 0,010 0,010 

PZ6103 0,03-0,07 1,20-1,60 0,75-1,05 - 0,025 0,025 

PZ6113 0,04-0,08 1,00-1,50 0,30-0,70 - 0,025 0,025 

PZ6130 0,05-0,09 1,10-1,50 0,35-0,65 - 0,025 0,025 
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ʊʘʙʣʠʮ ̫ 19 ï ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʘʣʫ ʰʚʘ, ʚʠʢʦʥʘʥʦʛʦ 

ʧʦʨʦʰʢʦʚʠʤ ʜʨʦʪʦʤ ʫ ʟʘʭʠʩʥʦʤʫ ʛʘʟʽ  

ʄʘʨʢʘ ʜʨʦʪʫ 

(ʨʦʟʨʦʙʥʠʢ) 

ɼ̔
ʘ
ʤ
ʝ
ʪ
ʨ
,

 ʤ
ʤ 

ʄ
ʝ
ʞ
ʘ
 
ʪ
ʝ
ʢ
ʫ
ʯ
ʦ
ʩ
ʪ
ʽ

 

ʄ
ʇ
ʘ ʊʠʤʯʘʩʦʚʠʡ 

ʦʧʽʨ ʨʦʟʨʠʚʫ, 

ʄʇʘ 

ɺʽʜʥʦʩʥʝ 

ʧʦʜʦʚʞʝʥʥʷ, 

% 

ʋʜʘʨʥʘ ʚôʷʟʢʽʩʪʴ, 

ʂCV 

ʧʨʠ 

ʪʝʤʧʝ- 

ʨʘʪʫʨ,̔ 
ʦ
ʉ 

ɼɾ/ʩʤ
2
 

ʇʇ-ɸʅ59 (ɯɽɿ ʤ̔. 

ɭ.ʆ.ʇʘʪʦʥʘ) 
1,2 440 500-650 20 -30 35 

ʇʇ-ɸʅ61 (ɯɽɿ ʤ̔. 

ɭ.ʆ.ʇʘʪʦʥʘ) 
1,4 440 500-650 20 -40 35 

ʇʇ-ɸʅ63 (ɯɽɿ ʤ̔. 

ɭ.ʆ.ʇʘʪʦʥʘ) 
1,6 440 500-650 20 -20 35 

ʇʇ-ɸʅ69 (ɯɽɿ ʤ̔. 

ɭ.ʆ.ʇʘʪʦʥʘ) 
2,0 440 500-650 20 -30 35 

91 ʂ2-ʅ (Lincoln 

Electric, ʉʐɸ) 
1,2; 1,6 540 620-760 17 -18 27 

PZ6103 

(ESAɺ, ʐʚʝʮʽ̫ ) 

1,2; 

1,4; 1,6 
420 510-600 22 -20 54 

PZ6113 

(ESAɺ, ʐʚʝʮʽ̫ ) 

1,2; 

1,4; 1,6 
420 510-590 22 -20 54 

PZ6130 

(ESAɺ, ʐʚʝʮʽ̫ ) 
1,6; 2,4 420 510-580 24 -40 54 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʦʚʽ ʟôʷʚʠʣʦʩʷ ʯʠʤʘʣʦ ʤʘʨʦʢ ʧʦʨʦʰʢʦʚʦʛʦ 

ʜʨʦʪʫ ʟ ʤʝʪʘʣʝʚʠʤ ʦʩʝʨʜʷʤ (ʤʝʪʘʣʢʦʨ) ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʫ ʟʘʭʠʩʥʠʭ ʛʘʟʘʭ, ʱʦ 

ʧʦʻʜʥʫʶʪʴ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʣʘʚʣʝʥʥʷ ʟ ʚʝʣʠʢʠʤ ʚʠʭʦʜʦʤ ʥʘʧʣʘʚʣʝʥʦʛʦ 

ʤʝʪʘʣʫ (95...96%).   

ɼʨʽʪ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʤʝʪʘʣʝʚʦʶ ʦʙʦʣʦʥʢʦʶ ʚʝʣʠʢʦʾ ʪʦʚʱʠʥʠ, ʱʦ ʧʦʣʝʛʰʫʻ 

ʡʦʛʦ ʧʦʜʘʚʘʥʥʷ ʟʘ ʥʘʧʨʷʤʥʠʤ ʢʘʥʘʣʦʤ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʧʣʘʚʣʝʥʥʷ ʪʘʢʠʤ 

ʧʦʨʦʰʢʦʚʠʤ ʜʨʦʪʦʤ ʚʠʱʘ, ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʘʜʠʮʽʡʥʠʭ ʤʘʨʦʢ (ʨʠʩ.9). 
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1- ʧʦʨʦʰʢʦʚʠʡ ʜʨʽʪ ʟ ʤʝʪʘʣʝʚʠʤ ʦʩʝʨʜʷʤ;  

2 ï ʪʝ ʞ ʟ ʨʫʪʠʣʦʚʠʤ   ʦʩʝʨʜʷʤ; 3 ï ʜʨʽʪ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʈʠʩʫʥʦʢ 9 ï ʂʨʠʚʽ ʟʤʽʥʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʧʣʘʚʣʝʥʥʷ N ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ ʪʘ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʽʘʤʝʪʨʦʤ 1,2 

ʉʘʤʦʟʘʭʠʩʥʠʡ ʧʦʨʦʰʢʦʚʠʡ ʜʨʽʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʟʚʘʨʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʚ ʫʤʦʚʘʭ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʤʦʥʪʘʞʫ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ 

(ʪʘʙʣ. 20) [88]. 

ʊʘʙʣʠʮʷ 20 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʤʦʟʘʭʠʩʥʦʛʦ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ 

ɼʨʽʪ ɼ̔ʘʤʝʪʨ, ʤʤ ʇʨʠʟʥʘʯʝʥʥʷ 

NR-203 Nickel C 

(Lincoln Electric) 

2,0 ɿʚʘʨʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ, 

ʙʫʨʠʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʩʝʢʮʽʡ ʩʫʜʝʥ 

 

NR-232 

(Lincoln Electric) 

1,7; 1,8; 2,0 ʉʧʦʨʫʜʞʝʥʥʷ ʢʦʨʘʙʣʽʚ, ʙʘʨʞ, ʧʨʠʙʝʨʝʞʥʠʭ 

ʙʫʨʠʣʴʥʠʭ ʧʣʘʪʬʦʨʤ, ʤʦʩʪʽʚ, ʟʘʛʘʣʴʥʽ 

ʤʘʰʠʥʦʙʫʜʽʚʥʽ ʨʦʙʦʪʠ 

 

NR-07 

(Lincoln Electric) 

1,7; 2,0 ɿʚʘʨʶʚʘʥʥʷ ʤʦʥʪʘʞʥʠʭ ʟôʻʜʥʘʥʴ ʪʨʫʙ 

 

Hobart 81Ni1 

(Hobart Brothers) 

1,8; 2,0 ʊʝ ʞ (ʧʝʨʝʚʘʞʥʦ ʟʚʘʨʶʚʘʥʥʷ ʟʘʧʦʚʥʶʶʯʠ ʪʘ 

ʦʙʣʠʮʶʚʘʣʴʥʠʭ ʧʨʦʭʦʜʽʚ)  

 

ɺ ɯɽɿ ʽʤ. ɭ.ʆ. ʇʘʪʦʥʘ ʨʦʟʨʦʙʣʝʥʦ ʩʘʤʦʟʘʭʠʩʥʠʡ ʧʦʨʦʰʢʦʚʠʡ ʜʨʽʪ ʤʘʨʦʢ 

ʇʇ-ɸʅ60 ʪʘ ʇʇ-ɸʅ-62 ʜʽʘʤʝʪʨʦʤ 1,6 ʤʤ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʫ ʚʩʽʭ ʧʨʦʩʪʦʨʦʚʠʭ 

ʧʦʣʦʞʝʥʥʷʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʚʫʛʣʝʮʝʚʠʭ ʪʘ ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ, ʷʢʽ 

ʟʘʤʽʥʶʶʪʴ ʙʽʣʴʰ ʜʦʨʦʛʽ ʟʘʢʦʨʜʦʥʥʽ ʘʥʘʣʦʛʠ.   



 56 

ɿʘʭʠʩʪ ʟʦʥʠ ʟʚʘʨʶʚʘʥʥʷ. ʇʨʠ ʩʫʯʘʩʥʠʭ ʩʧʦʩʦʙʘʭ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʭʠʩʪ ʰʣʘʢʘʤʠ, ʛʘʟʘʤʠ ʪʘ ʧʘʨʦʶ.  

ɺʚʝʜʝʥʥʷ ʜʦ ʘʨʛʦʥʫ 1%ʆ2 ʫʞʝ ʩʧʨʠʷʻ ʩʪʘʙʽʣʽʟʘʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʰʚʘ. ɸ ʧʨʠ 

ʜʦʜʘʚʘʥʥʽ 5% ʧʝʨʝʥʝʩʝʥʥʷ ʤʝʪʘʣʫ ʧʦʢʨʘʱʫʻʪʴʩʷ ʪʘ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻʪʴʩʷ 

ʨʦʟʙʨʠʟʢʫʚʘʥʥʷ. ʇʨʠʩʫʪʥʽʩʪʴ ʩʣʘʙʢʦ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʥʠʞʫʻ 

ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʢʦʥʬʽʛʫʨʘʮʽʾ ʰʚʘ.  

ɼʦʜʘʚʘʥʥʷ  ʞ ʜʦ ʘʢʪʠʚʥʦʛʦ ʟʘʭʠʩʥʦʛʦ ʛʘʟʫ ʛʝʣʽʶ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʞʦʨʩʪʢʦʩʪʽ ʜʫʛʠ, ʧʦʢʨʘʱʝʥʥʶ ʧʨʦʧʣʘʚʣʝʥʥʷ ʪʘ ʬʦʨʤʠ ʰʚʘ, ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʟʨʦʩʪʘʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʜʫʟʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʝʥʝʨʛʽʾ.  

ʅʘʡʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʥʦʩʧʨʦʤʦʞʥʠʤʠ ʻ ʩʧʦʩʦʙʠ ʟʚʘʨʶʚʘʥʥʷ ʫ ʩʫʤʽʰʘʭ ʥʘ 

ʦʩʥʦʚʽ ʘʨʛʦʥʫ: 18% CO2 +82%Ar, 20%CO2 +78% Ar + 2%O2 ʠ 12% CO2 + 86%Ar 

+ 2%O2. 

ʗʢʽʩʥʽ ʰʚʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʣʠʰʝ ʧʨʠ ʥʘʜʽʡʥʦʤʫ ʟʘʭʠʩʪʽ ʟʦʥʠ 

ʟʚʘʨʶʚʘʥʥʷ. ʉʫʮʽʣʴʥʠʡ ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʩʪʨʫʤʽʥʴ, ʱʦ  ʦʛʦʨʪʘʻ ʝʣʝʢʪʨʦʜ, 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʘʭʠʩʪʫ ʟʦʥʠ ʟʚʘʨʶʚʘʥʥʷ. ɯʥʢʦʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʙʦʢʦʚʠʡ ʧʽʜʚʽʜ ʛʘʟʫ, ʢʽʣʴʮʝʚʠʡ ʟʘʭʠʩʪ, ʜʚʦʰʘʨʦʚʠʡ ʢʽʣʴʮʝʚʠʡ ʟʘʭʠʩʪ, ʽʤʧʫʣʴʩʥʫ 

ʧʦʜʘʯʫ ʟʘʭʠʩʥʦʛʦ ʛʘʟʫ ʪʦʱʦ. 

ʋ ʟʚʘʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʣʘʢʠ ʜʣʷ ʟʘʭʠʩʪʫ 

ʟʦʥʠ ʟʚʘʨʶʚʘʥʥʷ. ʅʘʡʧʦʚʥʽʰʝ ʟʘʭʠʩʪ ʰʣʘʢʘʤʠ ʨʝʘʣʽʟʫʶʪʴ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʧʽʜ 

ʬʣʶʩʦʤ. ɿʛʽʜʥʦ  ɻʆʉʊ 9087-81 ʟʘ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʣʶʩʠ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʧʣʘʚʣʝʥʽ, ʢʝʨʘʤʽʯʥʽ ʪʘ ʬʣʶʩʠ-ʩʫʤʽʰʽ. ʍʦʯʘ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʘʛʣʦʤʝʨʦʚʘʥʽ ʪʘ ʢʝʨʘʤʽʯʥʽ ʬʣʶʩʠ ʜʝʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʫ ʚʽʪʯʠʟʥʷʥʽʡ 

ʪʝʨʤʽʥʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʾʭ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʷʢ ʬʣʶʩʠ. ʑʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʦʜʥʦʛʦ ʩʧʦʩʦʙʫ ʚʠʛʦʪʦʚʣʝʥʥʷ.  

ʋ ʩʚʽʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʬʣʶʩʽʚ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ,  

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʄʽʞʥʘʨʦʜʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʟʚʘʨʶʚʘʥʥʷ (ʄɯɿ, ʪʘʙʣ. 21). 

ɼʣʷ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ ʧʝʨʝʚʘʞʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʢʩʠʜʥʽ ʪʘ ʩʦʣʝʦʢʩʠʜʥʽ 

ʬʣʶʩʠ-ʰʣʘʢʠ. ɿʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʰʣʘʢʦʫʪʚʦʨʶʚʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʮʽ ʬʣʶʩʠ 
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ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʠʩʣʽ, ʥʝʡʪʨʘʣʴʥʽ ʪʘ ʦʩʥʦʚʥʽ. ɼʣʷ ʷʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ 

ʦʩʥʦʚʥʦʩʪʽ ʬʣʶʩʫ ɺ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʨʤʫʣʫ, ʨʝʢʦʤʝʥʜʦʚʘʥʫ ʄɯɿ:  

B=CaO+MgO+BaO+Na2O+K2ʆ+CaF2+ 

+0,5(MnO+FeO)/SiO2+0,5(Al2O3+TiO2+ZrO2), 

ʜʝ ʉʘʆ, MgO ʪʚ ʽʥʰʽ ï ʤʘʩʦʚʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʾ ʩʧʦʣʫʢʠ ʫ ʬʣʶʩʽ, % ; 

ʧʨʠ ɺ>1,5 ʬʣʶʩ ʚʽʜʥʦʩʷʪʴ ʜʦ ʦʩʥʦʚʥʦʛʦ ʪʠʧʫ; ʧʨʠ ɺ< 1 ð ʜʦ ʢʠʩʣʦʛʦ; ʘ ʧʨʠ 1,0 

< ɺ < 1,5 ð ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ.  

ʊʘʙʣʠʮʷ 21 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʬʣʶʩʽʚ ʟʘ ʾʭ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ  

ʉʠʤʚʦʣ ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʊʠʧ ʬʣʶʩʫ 

MS MnO+SiO2>60%; CaO<15%; ZrO2<5% ʄʘʨʛʘʥʝʮ-ɹʩʠʣʽʢʘʪʥʠʡ 

CS CaO+MnO+SiO2<60%; CaO>15% ʂʘʣʴʮʽʡ-ʩʠʣʽʢʘʪʥʠʡ 

AR Al 2O3 + TiO2 > 45% ɸʣʶʤ̔ʥʘʪʥʦ-ʨʫʪʠʣʦʚʠʡ 

AB 
Al 2O3+CaO+MgO+CaF2>55%; Al2O3 20% 

CaF2 (ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ F) 20% 
ɸʣʶʤ̔ʥʘʪʥʦ-ʦʩʥʦʚʥʠʡ 

FB 
CaO+MgO+MnO+CaF2>50%; SiO 20%; 

CaF2 (ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ F) 15% 
ʌʣʶʦʨʠʪʥʦ-ʦʩʥʦʚʥʠʡ 

W 
ʌʣʶʩʠ, ʩʢʣʘʜ ʷʢʠʭ ʥʝ ʧʽʜʧʘʜʘʻ ʧʽʜ ʞʦʜʝʥ ʟ 

ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ 
ɯʥʰʽ 

ʂʠʩʣʽ ʬʣʶʩʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʘʨʥʽ ʟʚʘʨʶʚʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʇʨʦʪʝ ʢʨʝʤʥʽʡ ʪʘ ʤʘʨʛʘʥʝʮʴ ʚʽʜʥʦʚʥʽ ʧʨʦʮʝʩʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʮʠʭ ʬʣʶʩʽʚ, 

ʟʥʠʞʫʶʪʴ ʨʽʚʝʥʴ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʪʘʣʫ ʟʚʘʨʥʠʭ ʰʚʽʚ. ʆʩʥʦʚʥʽ ʬʣʶʩʠ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʝʨʝʭʦʜʫ ʢʠʩʥʶ, ʢʨʝʤʥʽʶ ʪʘ ʤʘʨʛʘʥʮʶ ʚ ʥʘʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ, ʘʣʝ 

ʤʘʶʪʴ ʛʽʨʰʽ ʟʚʘʨʶʚʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʅʝʡʪʨʘʣʴʥʽ ʬʣʶʩʠ ʧʦʻʜʥʫʶʪʴ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʠʩʣʠʭ ʪʘ ʦʩʥʦʚʥʠʭ ʬʣʶʩʽʚ. ʋʟʘʛʘʣʴʥʝʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʪʠʧʽʚ ʬʣʶʩʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ.22. 

ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʚʫʛʣʝʮʝʚʠʭ ʪʘ ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʟ ʪʠʤʯʘʩʦʚʠʤ 

ʦʧʦʨʦʤ ɺ<450 ʄʇʘ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʣʶʩʠ ʪʠʧʫ MS, CS ʘʙʦ ɸR, ̫ ʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʚʽʜʤʽʥʥʝ ʬʦʨʤʫʚʘʥʥʷ ʰʚʽʚ. ʇʨʠ 

ʟʚʘʨʶʚʘʥʥʽ ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ( ɺ>450 ʄʇʘ), ʜʦ 

ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʷʢʠʭ ʚʠʩʫʚʘʶʪʴ ʚʠʤʦʛʫ ʭʦʣʦʜʦʩʪʽʡʢʦʩʪʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʥʠʞʯʝ ï20
ʦ
ʉ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʡʪʨʘʣʴʥʽ ʘʙʦ ʩʣʘʙʢʦ ʦʩʥʦʚʥʽ ʬʣʶʩʠ 

ʪʠʧʫ CS, AR, AB. 
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ʊʘʙʣʠʮʷ 22 ï ɺʣʘʩʪʠʚʦʩʪʽ ʬʣʶʩʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʥʦʚʥʦʩʪʽ  

ɺʣʘʩʪʠʚʽʩʪʴ MS CS AR AO FB 

ɯʥʜʝʢʩ ʦʩʥʦʚʥʦʩʪʽ (BI) 0,8 0,7-1,2 0,7-1,4 1,0-2,0 2,0 

ʌʦʨʤʫʚʘʥʥʷ ʤʝʪʘʣʫ ʰʚʘ +++ ++ +++ ++ + 

ʉʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʫʪʚʦʨʝʥʥʷ ʧʦʨ + ++ + ++ +++ 

ʉʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ + + + ++ +++ 

ɺʽʜʦʢʨʝʤʣʝʥʥʷ ʰʣʘʢʦʚʦʾ ʢʽʨʢʠ ++ ++ +++ +++ + 

ʇʨʠʛʥʽʯʝʥʥʷ ʚʠʜʽʣʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʘʝʨʦʟʦʣʶ 
+ + + +++ +++ 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʛʦʨʽʥʥʷ ʜʫʛʠ ++ ++ +++ +++ + 

ʄʦʞʣʠʚʽʩʪʴ ʟʚʘʨʶʚʘʥʥʷ ʟ ʚʝʣʠʢʦʶ 

ʰʚʠʜʢʽʩʪʶ 
+++ ++ +++ ++ + 

ʇʨʠʛʥʽʯʝʥʥʷ ʢʨʝʤʥʽʡ-

ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 
+ + ++ ++ +++ 

ʇʨʠʛʥʽʯʝʥʥʷ ʧʝʨʝʭʦʜʫ ʢʠʩʥʶ ʚ ʤʝʪʘʣ 

ʰʚʘ 
+ + + ++ +++ 

ʇʨʠʛʥʽʯʝʥʥʷ ʥʘʩʠʯʝʥʥʷ ʚʦʜʥʝʤ 

ʟʚʘʨʶʚʘʣʴʥʦʾ ʚʘʥʥʠ 
+ + + ++ +++ 

ʈʘʬʽʥʫʚʘʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʾ ʚʘʥʥʠ ʟʘ 

ʩʽʨʢʦʶ 
+ + + ++ +++ 

ʋ ʪʘʙʣʠʮʽ ʧʨʠʡʥʷʪʦ ʥʘʩʪʫʧʥʽ ʧʦʟʥʘʯʝʥʥʷ: + - ʟʘʜʦʚʽʣʴʥʦ; ++ - ʜʦʙʨʝ; +++ -ʚʽʜʤʽʥʥʦ. 

ɼʣʷ ʟʚʘʨʶʚʘʥʥʷ ʩʪʘʣʝʡ ʙʽʣʴʰ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ, ɦ ʦʙ ʚʠʢʣʶʯʠʪʠ ʥʝʙʝʟʧʝʢʫ 

ʭʦʣʦʜʥʠʭ ʪʨʽʱʠʥ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʠʩʦʢʦʦʩʥʦʚʥʽ ʬʣʶʩʠ ʪʠʧʫ ɸɺ ʠʣʠ Fɺ. 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʪʨʠʤʘʣʠ ʘʛʣʦʤʝʨʦʚʘʥʽ 

(ʢʝʨʘʤʽʯʥʽ) ʬʣʶʩʠ. ʊʘʢʽ ʬʣʶʩʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʤ ʤʘʣʦ ʧʝʨʣʽʪʥʠʤ 

ʧʦʨʦʰʢʦʚʠʤ ʜʨʦʪʦʤ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʘʬʽʥʫʚʘʪʠ, ʤʽʢʨʦ ʣʝʛʫʚʘʪʠ ʪʘ 

ʤʦʜʠʬʽʢʫʚʘʪʠ  ʤʝʪʘʣ ʰʚʘ, ʢʝʨʫʚʘʪʠ ʩʢʣʘʜʦʤ ʪʘ ʨʦʟʧʦʜʽʣʦʤ ʥʝʤʝʪʘʣʝʚʠʭ 

ʚʢʨʘʧʣʝʥʴ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʡʦʛʦ ʙʽʣʴʰ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʚʧʣʠʚʫ ʧʦʚʽʪʨʷ, ʙʦ 

ʩʧʨʠʯʠʥʷʶʪʴ ʚʧʣʠʚ ʥʘ ʩʢʣʘʜ ʛʘʟʦʚʦʾ ʬʘʟʠ ʚ ʟʦʥʽ ʛʦʨʽʥʥʷ ʜʫʛʠ.  

ɼʣʷ MAG ʟʚʘʨʶʚʘʥʥʷ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʣʶʩʠ. ʑʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʭʣʦʨʠʜʽʚ ʪʘ ʬʪʦʨʠʜʽʚ ʣʫʞʥʠʭ ʪʘ ʣʫʞʥʦʟʝʤʝʣʴʥʠʭ ʤʝʪʘʣʽʚ 

(ʪʘʙʣ.23). ʎʽ ʬʣʶʩʠ ʣʝʛʢʦʧʣʘʚʢʽ, ʤʘʣʦʾ ʛʫʩʪʠʥʠ, ʛʘʨʥʦʾ ʟʤʦʯʫʚʘʥʦʩʪʽ, ʟʜʘʪʥʽ 

ʨʦʟʯʠʥʷʪʠ ʘʙʦ ʘʙʩʦʨʙʫʚʘʪʠ Al 203, ʤʘʣʦʾ ʛʽʛʨʦʩʢʦʧʽʯʥʦʩʪʽ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʩʪʘʙʽʣʴʥʝ ʛʦʨʽʥʥʷ ʜʫʛʠ, ʬʦʨʤʫʚʘʥʥʷ ʰʚʘ, ʧʦʪʨʽʙʥʽ ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  



ʊʘʙʣʠʮʷ 23 ï ʉʢʣʘʜ ʬʣʶʩʽʚ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʘʣʶʤʽʥʽʶ ʪʘ ʡʦʛʦ ʩʧʣʘʚʽʚ,  ʤʘʩ.%  

ʉʢʣʘʜʦʚʽ 

ʨʝʯʦʚʠʥʠ 

ʄʘʨʢʘ ʬʣʶʩʽʚ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ 

ʥʘʧʽʚʚʽʜʢʨʠʪʦʶ ʜʫʛʦʶ ʟʘʢʨʠʪʦʶ ʜʫʛʦʶ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʤʫ 
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ʍʣʦʨʠʩʪʠʡ  

ʢʘʣ̔ʡ 

54 34 47 30 50 57 43 38 ɼʦ 46 34-40 50 40 - 

ʍʣʦʨʠʩʪʠʡ 

ʥʘʪʨʡ̔ 

20 43 - - 10 - 17 15 15-19 14-17 - 35 - 

ʂʨ̔ʦʣ̔ʪ 30 23 3 2 - - 36 43 20-44 36-46 - - - 

ʍʣʦʨʠʩʪʠʡ 

ʙʘʨ̔ʡ 

- - - 68 40 28 - - - - 20 - - 

ʂʚʘʨʮʦʚʠʡ 

ʧ̔ʩʦʢ 

- - - - - - 4 ɼʦ 1 3-5 ɼʦ 1 - - - 

ʌʪʦʨʠʩʪʠʡ 

ʢʘʣʴʮʡ̔ 

- - - - - - - 3 - 4-6 - - 15 

ʍʣʦʨʠʩʪʠʡ 

ʣ̔ ʪʽʡ 

- - 8 - - - - - - - 20 15 - 

ʌʪʦʨʠʩʪʠʡ 

ʣ̔ ʪʽʡ 

- - - - - 7,5 - - - - 8 - 25 

ʌʪʦʨʠʩʪʠʡ 

ʥʘʪʨʡ̔ 

- - 42 - - - - - - - - 6 60 

ʌʪʦʨʠʩʪʠʡ 

ʘʣʶʤ̔ʥ̔ʡ 

- - - - - 7,5 - - - - 2 4 - 



ɿʚʘʨʶʚʘʣʴʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ. ɺʧʣʠʚ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʝ ʝʥʝʨʛʝʪʠʯʥʽ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʜʦʤ ʽ ʩʠʣʦʶ 

ʩʪʨʫʤʫ, ʩʪʘʪʠʯʥʠʤʠ ʪʘ ʜʠʥʘʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʘʙʦ 

ʚʠʧʨʷʤʣʷʯʘ.  

  ɺʠʧʨʷʤʣʷʯʽ ʟ ʪʠʨʠʩʪʦʨʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʤʘʶʪʴ ʙʽʣʴʰʫ ʥʘʜʽʡʥʽʩʪʴ. 

ʅʘʡʜʦʮʽʣʴʥʽʰʽ ʚʘʨʽʘʥʪʠ ð ʫʥʽʚʝʨʩʘʣʴʥʽ ʚʠʧʨʷʤʣʷʯʽ ʽʟ ʞʦʨʩʪʢʠʤʠ ʪʘ ʩʧʘʜʥʠʤʠ 

ɺɸʍ. ɺ ʤʦʜʝʣʷʭ 300é600 ɸ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ, ʟʤʽʥʠ ʥʘʭʠʣʫ 

ʞʦʨʩʪʢʠʭ ɺɸʍ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʫ ʟʘʭʠʩʥʠʭ ʛʘʟʘʭ. 

  ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʧʦʯʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʨʦʪʢʠʤʠ 

ʟʘʤʠʢʘʥʥʷʤʠ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʙʠʚʢʫ ʜʽʘʧʘʟʦʥʫ ʩʪʨʫʤʽʚ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʨʝʛʫʣʶʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ. 

  ɾʠʚʣʝʥʥʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʫ ʩʢʣʘʜʽ ʚʠʧʨʷʤʣʷʯʘ ʥʘʧʨʫʛʦʶ ʚʠʩʦʢʦʾ 

ʯʘʩʪʦʪʠ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʽʜʫʪʴ ʥʘ ʡʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʙʫʣʠ ʽʥʚʝʨʪʦʨʥʽ ʜʞʝʨʝʣʘ 

ʞʠʚʣʝʥʥʷ. ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʪʘʢʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.10.  

 

1 ï (ʤʝʨʝʞʝʥʠʡ) ʚʠʧʨʷʤʣʷʯ; 2 ï ʽʥʚʝʨʪʦʨ; 3 ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ;  

4 ï ʚʠʭʽʜʥʠʡ ʚʠʧʨʷʤʣʷʯ; 5 - ʜʨʦʩʝʣʴ 

ʈʠʩʫʥʦʢ 10 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʽʥʚʝʨʪʦʚʘʥʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ 
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ʅʘʧʨʫʛʘ ʤʝʨʝʞʽ ʧʨʦʤʠʩʣʦʚʦʾ ʯʘʩʪʦʪʠ (ʪʨʠʬʘʟʥʦʾ, 380 ɺ) ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 

ʚʭʽʜʥʠʤ ʚʠʧʨʷʤʣʷʯʝʤ ʫ ʧʦʩʪʽʡʥʝ ʧʦʨʷʜʢʫ 500 ɺ. ʎʷ ʥʘʧʨʫʛʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʚʝʨʪʦʨʘ ʫ ʟʤʽʥʥʫ ʧʽʜʚʠʱʝʥʦʾ ʯʘʩʪʦʪʠ (ʚʽʜ 

ʦʜʠʥʠʮʴ ʜʦ ʜʝʩʷʪʢʽʚ ʢɻʮ), ʷʢʘ ʧʦʪʽʤ ʥʘʜʭʦʜʠʪʴ ʥʘ ʟʥʠʞʫʚʘʣʴʥʠʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ. ɺʪʦʨʠʥʥʘ ʦʙʤʦʪʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʚʘʥʪʘʞʝʥʘ ʥʘ ʜʽʦʜ ʥʠʡ 

ʚʠʧʨʷʤʣʷʯ, ʜʦ ʚʠʭʦʜʫ ʷʢʦʛʦ ʯʝʨʝʟ ʟʛʣʘʜʞʫ ʚʘʣʴʥʠʡ ʜʨʦʩʝʣʴ ʧʽʜʢʣʶʯʝʥʽ 

ʝʣʝʢʪʨʦʜ ʪʘ ʚʠʨʽʙ. 

ɾʠʚʣʝʥʥʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʫ ʥʘʧʨʫʛʦʶ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ 

ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʫ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʡʜʫʪʴ ʥʘ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʇʨʠ ʯʘʩʪʦʪʽ ʞʠʚʣʷʯʦʾ 

ʥʘʧʨʫʛʠ 10 ʢɻʮ ʤʘʩʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʫ ʪʘ ʡʦʛʦ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʟʤʝʥʰʫʶʪʴʩʷ 

ʧʨʠʙʣʠʟʥʦ ʫ 3 ʨʘʟʠ, ʘ ʧʨʠ ʯʘʩʪʦʪʽ 50 ʢɻʮ ï ʚʞʝ ʚ 15...17 ʨʘʟʽʚ. ʎʝ ʩʧʨʠʷʻ ʩʫʪʪʻʚʦʤʫ 

(ʫ 25 ʨʘʟʽʚ) ʟʥʠʞʝʥʥʶ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʟʨʦʩʪʘʥʥʶ ʂʂɼ.  

 ʉʫʯʘʩʥʽ ʽʥʚʝʨʪʦʨʠ ʜʣʷ MIG/MAG ʟʚʘʨʶʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʢʦʥʚʝʢʮʽʡʥʠʡ ʩʧʦʩʽʙ ʟ ʨʦʟʜʽʣʴʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ. ɼʣʷ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʘʣʽʟʫʶʪʴ ʩʝʨʚʽʩʥʽ ʬʫʥʢʮʽʾ: ʤ'ʷʢʠʡ ʩʪʘʨʪ, ʟʚʘʨʶʚʘʥʥʷ ʟ 

ʧʽʜʽʛʨʽʚʦʤ, ʽʤʧʫʣʴʩʥʘ ʧʦʜʘʯʘ ʜʨʦʪʫ ʪʘ ʟʘʭʠʩʥʦʛʦ ʛʘʟʫ. 

 ʏʦʧʧʝʨʠ ð ʽʥʚʝʨʪʦʨʠ, ʚ ʷʢʠʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘʢʣʘʜʘʥʥʷ ʽʤʧʫʣʴʩʽʚ ʥʘ 

ʟʚʘʨʶʚʘʣʴʥʫ ʥʘʧʨʫʛʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ, ʙʘʛʘʪʦ ʧʦʩʪʦʚʠʭ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʪʠʧʫ 

ɺɼʄ. ʂʽʣʴʢʽʩʪʴ ʯʦʧʧʝʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʫʞʥʽʩʪʶ ʚʠʧʨʷʤʣʷʯʘ. ʊʘʢʽ ʩʭʝʤʠ 

ʜʦʮʽʣʴʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ MIG/MAG ʽ MMA . 

ʊʝʭʥʦʣʦʛʽʾ. ʉʝʨʝʜ ʩʧʦʩʦʙʽʚ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ 

ʧʨʦʮʝʩʠ MIG\MAG ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʽ ʧʦʟʠʮʽʾ. ʉʝʨʝʜ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʪʘ 

ʩʧʦʩʦʙʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ MAG-ʟʚʘʨʶʚʘʥʥʷ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʩʧʦʩʽʙ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʝʞʠʤʫ ʟʘ ʧʝʚʥʠʤ, ʥʘʧʝʨʝʜ ʟʘʜʘʥʠʤ ʟʘʢʦʥʦʤ. 

ɿʚʘʨʶʚʘʥʥʷ ʩʧʦʩʦʙʦʤ, ʱʦ ʦʪʨʠʤʘʚ ʥʘʟʚʫ Ăʚʠʤʫʰʝʥʽ ʢʦʨʦʪʢʽ ʟʘʤʠʢʘʥʥʷò 

(ɺʂɿ, ʨʝʘʣʽʟʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʧʨʷʤʣʷʯʽʚ, ʟʦʚʥʽʰʥʽ ʢʦʤʙʽʥʦʚʘʥʽ ʚʦʣʴʪ-

ʘʤʧʝʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʘʢʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ, ʧʨʠ ʷʢʦʤʫ 

ʢʦʞʥʘ ʾʭ ʜʽʣʷʥʢʘ ʚʠʟʥʘʯʘʻ ʙʫʜʴ-ʷʢʫ ʩʪʘʜʽʶ ʧʣʘʚʣʝʥʥʷ ʪʘ ʧʝʨʝʥʝʩʝʥʥʷ ʢʨʘʧʣʽ 

ʝʣʝʢʪʨʦʜʥʦʛʦ ʤʝʪʘʣʫ ʧʨʠ ʨʫʯʥʦʤʫ ʜʫʛʦʚʦʤʫ ʪʘ ʤʝʭʘʥʽʟʦʚʘʥʦʤʫ ʟʚʘʨʶʚʘʥʥʽ.  
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ʌʽʨʤʦʶ Ăʃʽʥʢʦʣʴʥ ɽʣʝʢʪʨʠʢò ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʟʚʘʨʶʚʘʥʥʷ STT 

(ñSurface Tension Transferò ï ʧʝʨʝʥʝʩʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ). 

ʎʝʡ ʩʧʦʩʽʙ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ MAGïʟʚʘʨʶʚʘʥʥʷ ʤʦʞʣʠʚʽʩʪʶ 

ʧʨʷʤʦʛʦ ʢʝʨʫʚʘʥʥʷ ʧʝʨʝʥʝʩʝʥʥʷʤ ʥʘʧʣʘʚʣʶʚʘʥʦʛʦ ʤʝʪʘʣʫ ʫ ʟʚʘʨʶʚʘʣʴʥʫ  

ʚʘʥʥʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʦʜʽʶʯʘ ʩʭʝʤʘ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ (ʚʠʧʨʷʤʣʷʯʘ 

Invertec STT), ʩʧʝʮʽʘʣʴʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʡ ʤʦʜʫʣʴ, ʱʦ 

ʧʨʠʤʫʩʦʚʦ ʟʘʜʘʻ ʥʝʦʙʭʽʜʥʫ ʩʠʣʫ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʩʪʨʫʤʫ, ʪʘ ʢʦʥʪʫʨ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚôʷʟʢʫ, ʱʦ ʚʽʜʩʣʽʜʢʦʚʫʻ ʟʤʽʥʠ  ʥʘʧʨʫʛʠ ʥʘ ʜʫʟʽ. ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʮʠʢʣʫ 

ʧʝʨʝʥʝʩʝʥʥʷ ʢʨʘʧʣʽ ʩʠʣʘ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʞʦʨʩʪʢʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʟʠ 

ʬʦʨʤʫʚʘʥʥʷ ʢʨʘʧʣʽ ʪʘ ʧʝʨʝʭʦʜʫ ʚ ʟʚʘʨʶʚʘʣʴʥʫ ʚʘʥʥʫ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʬʘʟʠ 

ʧʝʨʝʥʝʩʝʥʥʷ ʢʨʘʧʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʧʨʫʛʠ, ʱʦ ʧʦʩʪʽʡʥʦ ʟʥʽʤʘʻʪʴʩʷ ʟ 

ʜʫʛʦʚʦʛʦ ʧʨʦʤʽʞʢʫ.  

ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ɺʂɿ ʪʘ STT ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʚʠʧʨʷʤʣʷʯʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʜʠʥʘʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʍʘʨʘʢʪʝʨʥʠʡ ʯʘʩ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʜʠʮʽʡʥʠʭ ʚʠʧʨʷʤʣʷʯʽʚ ʪʠʧʫ ɺɼʋ-506, 

ɺʩ-300 ʩʢʣʘʜʘʻ 10...20 ʤʩ, ʟ ʚʠʧʨʷʤʣʷʯʘʤʠ ʪʠʧʫ ɼʂ ʪʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʧʦʩʦʙʫ 

ɺʂɿ ï 5...7 ʤʩ, ʘ  ʟ ʚʠʧʨʷʤʣʷʯʝʤ Invertec ï 2...5 ʤʩ.  

ʉʧʦʩʦʙʠ ɺʂɿ ʪʘ STT ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʥʝʧʦʚʦʨʦʪʥʠʭ 

ʩʪʠʢʽʚ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʫ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʽ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʦʥʢʦʣʠʩʪʦʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʦʙôʻʢʪʽʚ  ʭʽʤʽʯʥʦʛʦ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ.  

ʑʝ ʦʜʥʠʤ ʥʘʧʨʷʤʢʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ MIG\MAG-ʟʚʘʨʶʚʘʥʥʷ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʧʫʣʴʩʥʦʛʦ ʧʦʜʘʚʘʥʥʷ ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ. ʉʫʪʴ ʧʦʣʷʛʘʻ ʚ 

ʢʝʨʫʚʘʥʥʽ ʧʝʨʝʥʝʩʝʥʥʷʤ ʢʨʘʧʣʽ ʤʝʪʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʘʥʥʷ ʝʣʝʢʪʨʦʜʫ ʽʤʧʫʣʴʩʫ 

ʧʦʜʘʯʽ ʚ ʥʘʧʨʷʤʢʫ ʚʘʥʥʠ, ʧʽʜ ʜʽʻʶ ʷʢʦʛʦ ʢʨʘʧʣʷ ʨʦʟʧʣʘʚʫ ʥʘʙʫʚʘʻ ʜʦʜʘʪʢʦʚʦʾ 

ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ. ʎʷ ʝʥʝʨʛʽʷ ʟʜʘʪʥʘ ʧʨʠ ʤʠʪʪʻʚʽ ʟʫʧʠʥʮʽ ʝʣʝʢʪʨʦʜʫ ʧʨʠʤʫʩʦʚʦ 

ʚʽʜʽʨʚʘʪʠ ʢʨʘʧʣʶ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʦʙʦʚôʷʟʢʽʚ ʾʾ ʢʦʥʪʘʢʪ ʟʽ ʟʚʘʨʶʚʘʣʴʥʦʶ ʚʘʥʥʦʶ. 

ɼʘʥʠʡ ʩʧʦʩʽʙ ʧʦʜʘʯʽ ʜʨʦʪʫ ʟʘʙʝʟʧʝʯʫʻ ʩʫʪʪʻʚʝ ʨʦʟʰʠʨʝʥʥʷ ʜʽʘʧʘʟʦʥʽʚ ʨʦʙʦʯʠʭ 

ʨʝʞʠʤʽʚ ʟʚʘʨʶʚʘʥʥʷ, ʟʙʽʣʴʰʝʥʥʷ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʯʘʩʪʦʪʠ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ 

ʜʫʛʦʚʦʛʦ ʧʨʦʤʽʞʢʫ, ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʤʝʪʘʣʫ ʥʘ ʨʦʟʙʨʠʟʢʫʚʘʥʥʷ. 
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ʇʦʢʨʘʱʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʰʚʽʚ. ʋ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʤʝʪʘʣʽʚ ʤʘʣʠʭ 

ʪʦʚʱʠʥ ʫ ʨʽʟʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ.  

ʌʽʨʤʦʶ Ăʌʨʦʥʽʫʩò ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʨʦʙʦʪʠʟʦʚʘʥʦʛʦ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ʉʄʊ (Cold Metal Transfer ï ʧʝʨʝʥʝʩʝʥʥʷ ʭʦʣʦʜʥʦʛʦ ʤʝʪʘʣʫ), ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʙʣʦʢʠ ʧʦʜʘʚʘʥʥʷ ʜʨʦʪʫ ʚʥʝʩʝʥʦ ʜʦ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʟʚʘʨʶʚʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ ʙʣʦʢʠ ʧʦʜʘʯʽ ʜʨʦʪʫ: ʧʝʨʝʜʥʽʡ ʧʦʜʘʻ ʪʘ ʚʽʜʚʦʜʠʪʴ ʜʨʽʪ ʟ 

ʯʘʩʪʦʪʦʶ ʜʦ 70 ɻʮ; ʟʘʜʥʽʡ ʙʣʦʢ ʧʨʦʰʪʦʚʭʫʻ ʜʨʽʪ. ʉʄʊ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʟʚʘʨʥʽ 

ʪʘ ʧʘʷʥʽ ʰʚʠ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʙʨʠʟʦʢ, ʧʦʻʜʥʫʚʘʪʠ ʩʪʘʣʴ ʟ ʘʣʶʤʽʥʽʻʤ. ɿʚʘʨʶʚʘʪʠ 

ʩʪʠʢʦʚʽ ʰʚʠ ʥʘ ʤʝʪʘʣʽ ʪʦʚʱʠʥʦʶ ʜʦ 0,03 ʤʤ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʧʽʜʢʣʘʜʢʠ, ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʪʦʥʢʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʢʣʘʜʝʥʥʷ ʫ ʤʝʪʘʣ. 

ɿʚʘʨʶʚʘʥʥʷ ʧʽʜ ʬʣʶʩʦʤ. ʇʦʢʨʘʱʝʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʫ 

ʚʠʢʦʥʫʶʪʴ ʟʘ ʪʨʴʦʤʘ ʥʘʧʨʷʤʢʘʤʠ: 

ʇʝʨʰʠʡ ï ʧʦʜʘʣʴʰʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ (ʥʘʜʽʡʥʝ 

ʟʘʧʘʣʶʚʘʥʥʷ ʜʫʛʠ, ʟʘʚʘʨʢʘ ʢʨʘʪʝʨʘ, ʥʘʧʨʘʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʘ ʟʘ ʩʪʠʢʦʤ, 

ʨʦʟʢʣʘʜʢʘ ʚʘʣʠʢʽʚ ʪʦʱʦ). 

ɼʨʫʛʠʡ ï ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʟʚʘʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʬʣʶʩʽʚ. 

ʊʨʝʪʽʡ ï ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʟʚʘʨʶʚʘʥʥʷ. 

ɼʦ ʧʝʨʰʦʛʦ ʥʘʧʨʷʤʢʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʧʨʦʛʨʘʤʥʦ-ʢʝʨʫʶʯʘ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʧʽʜ ʯʘʩ ʟʚʘʨʶʚʘʥʥʷ ʟʤʽʥʥʠʡ (ʥʝʦʙʭʽʜʥʠʡ) ʦʙôʻʤ ʥʘʧʣʘʚʣʝʥʦʛʦ 

ʤʝʪʘʣʫ ʚ ʨʽʟʥʠʭ ʧʝʨʝʨʽʟʘʭ ʟôʻʜʥʘʥʥʷ ʧʦ ʜʦʚʞʠʥʽ ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʱʦʙ 

ʨʦʟʤʽʨʠ ʦʧʫʢʣʦʩʪʽ ʰʚʘ ʥʝ ʚʠʭʦʜʠʣʠ ʟʘ ʜʦʧʫʩʪʠʤʽ ʤʝʞʽ. ʆʧʠʩʘʥʫ ʪʝʭʥʦʣʦʛʽʶ 

ʨʝʘʣʽʟʫʚʘʣʠ ʧʨʠ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʟʚʘʨʶʚʘʥʥʽ ʟ ʜʚʦʩʪʦʨʦʥʥʽʤ ʬʦʨʤʫʚʘʥʥʷʤ 

ʰʚʽʚ ʥʘ ʬʣʶʩʦʤʽʜʥʽʡ ʧʽʜʢʣʘʜʮʽ ʧʣʦʩʢʠʭ ʧʦʣʦʪʥʠʱ ʟ ʪʦʚʱʠʥʦʶ ʤʝʪʘʣʫ ʜʦ 20 ʤʤ 

ʪʘ ʪʦʚʱʠʥʦʶ 10 ʤ.  

ʅʘʩʪʫʧʥʠʤ ʨʽʟʥʦʚʠʜʦʤ ʩʪʘʣʦ ʦʜʥʦʩʪʦʨʦʥʥʻ ʟʚʘʨʶʚʘʥʥʷ ʩʪʠʢʦʚʠʭ ʰʚʽʚ ʟ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ ʨʝʞʠʤʫ (ʇʇʈ) ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʮʠʢʣʦʛʨʘʤʦʶ. ʉʫʪʴ 

ʧʦʣʷʛʘʻ ʫ ʮʠʢʣʽʯʥʽʡ ʟʤʽʥʽ ʩʠʣʠ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʟʘ ʧʝʚʥʠʤ ʟʘʢʦʥʦʤ ʧʨʠ 
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ʦʜʥʦʯʘʩʥʦʤʫ ʮʠʢʣʽʯʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʝʣʝʢʪʨʦʜʫ ʚʟʜʦʚʞ ʢʨʦʤʦʢ ʟʘ ʟʘʜʘʥʠʤ 

ʟʘʢʦʥʦʤ, ʱʦ ʧʦʛʦʜʞʫʻʪʴʩʷ ʟʽ ʟʤʽʥʦʶ ʩʠʣʠ ʩʪʨʫʤʫ (ʨʠʩ. 11).  

 

ʈʠʩʫʥʦʢ 11 ï ʉʧʦʩʽʙ ʟʚʘʨʶʚʘʥʥʷ ʪʦʚʩʪʦʩʪʽʥʥʠʭ ʚʠʨʦʙʽʚ ʧʨʠ ʨʝʛʫʣʶʚʘʥʥʽ 

ʧʘʨʘʤʝʪʨʽʚ ʨʝʞʠʤʫ 

ʉʝʨʝʜ ʨʦʟʨʦʙʦʢ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʟʚʘʨʶʚʘʥʥʷ ʧʫʣʴʩʫʶʯʦʶ ʜʫʛʦʶ, 

ʙʘʛʘʪʦʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʟʚʘʨʶʚʘʥʥʷ ʟʘʢʣʘʜʥʠʤ ʝʣʝʢʪʨʦʜʦʤ . 

2.2 ɼʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʥʝʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ 

ɼʣʷ ʟʚʘʨʶʚʘʥʥʷ ʚ ʽʥʝʨʪʥʠʭ ʛʘʟʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʣʝʢʪʨʦʜʠ ʜʽʘʤʝʪʨʦʤ 

0,5...10.0 ʤʤ ʟ ʯʠʩʪʦʛʦ ʚʦʣʴʬʨʘʤʫ (ʕɺʏ), ʚʦʣʴʬʨʘʤʫ ʟ ʧʨʠʩʘʜʢʦʶ ʜʚʦʦʢʠʩʫ 

ʪʦʨʽʶ (ʕɺʊ), ʦʢʩʠʜʫ ʣʘʥʪʘʥʫ (ʕɺʃ) ʪʘ ʦʢʩʠʜʫ ʽʪʨʽʶ (ʕɺʀ). ʂʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ 

ʽʪʨʽʶ ʥʘ ʜʚʘ ʧʦʨʷʜʢʠ ʚʠʱʝ, ʥʽʞ ʪʦʨʽʶ ʪʘ ʣʘʥʪʘʥʦʾʜʽʚ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʽʪʨʽʡ 

ʟʜʘʪʥʠʡ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʫ ʟʦʥʽ ʘʢʪʠʚʥʦʾ 

ʧʣʷʤʠ. ɺʦʣʴʬʨʘʤʦʚʽ ʝʣʝʢʪʨʦʜʠ ʟ ʧʨʠʩʘʜʢʦʶ ʽʪʨʽʶ ʚʠʷʚʣʷʶʪʴʩʷ ʥʘʡʙʽʣʴʰ 

ʩʪʽʡʢʠʤʠ. ɽʣʝʢʪʨʦʜʠ ʟ ʯʠʩʪʦʛʦ ʚʦʣʴʬʨʘʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʥʘ 
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ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ ʘʣʶʤʽʥʽʶ ʪʘ ʡʦʛʦ ʩʧʣʘʚʽʚ. ʂʽʥʝʮʴ ʝʣʝʢʪʨʦʜʫ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʦʧʣʘʚʣʷʻʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʘ ʧʽʚʩʬʝʨʠ ʥʘ ʪʦʨʮʽ. ʊʦʨʽʡʦʚʘʥʽ ʪʘ ʣʘʥʪʘʥʦʚʘʥʽ 

ʝʣʝʢʪʨʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʘʟʚʠʯʘʡ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʽ ʽʟ 

ʟʘʪʦʯʢʦʶ ʝʣʝʢʪʨʦʜʫ ʥʘ ʢʽʥʮʽ ʟ ʚʠʩʦʪʦʶ, ʱʦ ʜʦʨʽʚʥʶʻ 2...3 ʜʽʘʤʝʪʨʠ ʝʣʝʢʪʨʦʜʫ. 

ɻʦʩʪʨʝ ʟʘʪʦʯʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʫ ʚʠʢʣʶʯʘʻ ʙʣʫʢʘʥʥʷ ʜʫʛʠ ʧʦʚʝʨʭʥʝʶ ʝʣʝʢʪʨʦʜʫ.  

ʌʽʨʤʘ Ăʌʨʦʥʽʫʩ-ʌʘʢʝʣò ʨʝʢʣʘʤʫʻ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ʟ ʧʨʠʩʘʜʥʽʤ ʜʨʦʪʦʤ, ʱʦ ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ (ʩʧʦʩʽʙ ñTIG-Hotwireò). ɺʽʜʤʽʥʥʽʩʪʶ 

ʩʧʦʩʦʙʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʽʤʧʫʣʴʩʥʠʭ ʜʞʝʨʝʣ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʪʘ 

ʩʪʨʫʤʫ ʧʽʜʽʛʨʽʚʫ. ɼʞʝʨʝʣʦ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʜʨʦʪʫ, 

ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʯʫ ʥʘʧʨʫʛʫ 1,5...5,0 ɺ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʚʠʥʠʢʥʝʥʥʷ ʜʫʛʠ 

ʥʘ ʛʘʨʷʯʦʤʫ ʜʨʦʪʽ. ʉʠʥʭʨʦʥʥʝ ʧʦʜʘʚʘʥʥʷ ʽʤʧʫʣʴʩʽʚ ʷʢ ʚʽʜ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʜʞʝʨʝʣʘ, ʪʘʢ ʡ ʚʽʜ ʜʞʝʨʝʣʘ ʥʘʛʨʽʚʫ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ ʰʚʽʚ, ʘ 

ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʶ ʨʦʙʽʪ ʫ ʙʫʜʴ-ʷʢʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ. TIG-Hotwire 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʟʚʠʯʘʡʥʦʾ ʪʘ ʚʠʩʦʢʦʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ, 

ʜʚʦʬʘʟʥʠʭ ʥʝʽʨʞʘʚʽʶʯʠʭ ʩʪʘʣʝʡ, ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ, ʘ ʪʘʢʦʞ ʟʥʦʩʦʩʪʽʡʢʦʛʦ 

ʥʘʧʣʘʚʣʝʥʥʷ ʩʪʝʣʽʪʫ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʧʣʠʚʽʚ (ɽʄɺ) ʻ ʦʜʥʠʤ ʟ 

ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʰʚʽʚ ʧʨʠ 

TIG-ʟʚʘʨʶʚʘʥʥʽ. ʇʨʠ ʮʴʦʤʫ ʚʽʜ ʥʘʧʨʷʤʢʫ, ʟʥʘʯʝʥʥʷ ʪʘ ʯʘʩʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʟʘʣʝʞʘʪʴ ʭʘʨʘʢʪʝʨ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ɽʄɺ ʥʘ ʜʫʛʫ ʪʘ 

ʤʝʪʘʣ ʟʚʘʨʶʚʘʣʴʥʦʾ ʚʘʥʥʠ.  

2.3 ɽʣʝʢʪʨʦʜʫʛʦʚʝ ʥʘʧʣʘʚʣʝʥʥʷ 

ʋ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʨʝʘʣʽʟʦʚʘʥʽ ʜʝʩʷʪʢʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ. ɺʠʙʽʨ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʦʛʦ ʩʧʦʩʦʙʫ ʩʢʣʘʜʘʻʪʴʩʷ ʫ 

ʪʝʭʥʽʯʥʦʤʫ, ʝʢʦʥʦʤʽʯʥʦʤʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʘʥʘʣʽʟʘʭ ʚʠʤʦʛ ʜʦ ʚʽʜʥʦʚʣʝʥʠʭ 

ʜʝʪʘʣʝʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʨʦʙʦʪʠ ʾʭ ʫ ʩʧʦʣʫʯʝʥʥʷʭ, ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ, 

ʦʩʥʘʱʝʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʤʘʪʝʨʽʘʣʘʤʠ, ʝʥʝʨʛʽʻʶ, ʨʦʙʦʯʦʶ ʩʠʣʦʶ 

ʪʦʱʦ. ʊʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʦʙʣʘʩʪʴ 

ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ.24.   
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ʊʘʙʣʠʮʷ 24 ï ʉʧʦʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ 

ʉʧʦʩʽʙ ʚʽʜʥʦʚʣʝʥʥʷ ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 
1 2 

ɿʚʘʨʶʚʘʥʥʷ:   

   ʨʫʯʥʝ ʜʫʛʦʚʝ ɿʘʚʘʨʢʘ ʪʨʽʱʠʥ, ʦʙʣʦʤʽʚ, ʧʨʠʚʘʨʶʚʘʥʥʷ ʥʘʢʣʘʜʦʢ, ʚʩʪʘʚʦʢ, 

ʟʘʧʣʘʪ, ʥʘʧʣʘʚʣʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʭ ʤʘʪʝʨʽʘʣʽʚ 

   ʘʚʪʦʤʘʪʠʯʥʝ  ʪʘ  ʤʝʭʘʥʽʟʦʚʘʥʝ 

ʜʫʛʦʚʝ 

ɿʘʚʘʨʢʘ ʪʨʽʱʠʥ, ʦʙʣʦʤʽʚ, ʧʨʠʚʘʨʶʚʘʥʥʷ ʥʘʢʣʘʜʦʢ, ʚʩʪʘʚʦʢ, 

ʟʘʧʣʘʪ, ʥʘʧʣʘʚʣʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʘʨʛʦʥʦʜʫʛʦʚʝ ɿʚʘʨʶʚʘʥʥʷ ʪʘ ʥʘʧʣʘʚʣʝʥʥʷ ʘʣʶʤʽʥʽʶ ʪʘ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʦʾ ʩʪʘʣʽ 

ʛʘʟʦʚʝ ɿʘʚʘʨʶʚʘʥʥʷ ʪʨʽʱʠʥ, ʧʨʠʚʘʨʶʚʘʥʥʷ ʦʙʣʦʤʽʚ, ʟʚʘʨʶʚʘʥʥʷ 

ʪʦʥʢʦʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʢʦʥʪʘʢʪʥʝ  ɿʚʘʨʶʚʘʥʥʷ ʪʦʥʢʦʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʪʝʨʪʷʤ ʉʪʠʢʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʪʘ ʾʭ ʝʣʝʤʝʥʪʽʚ ʨʽʟʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛʘʭ ʜʦ ʷʢʦʩʪʽ ʟʚʘʨʥʦʛʦ ʟôʻʜʥʘʥʥʷ  

ʪʝʨʤʽʪʥʝ ɿʚʘʨʶʚʘʥʥʷ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʪʘ ʤʘʩʠʚʥʠʭ ʜʝʪʘʣʝʡ 

ʝʣʝʢʪʨʦʰʣʘʢʦʚʝ ʇʨʠʚʘʨʶʚʘʥʥʷ ʦʙʣʦʤʽʚ, ʟʚʘʨʶʚʘʥʥʷ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʜʝʪʘʣʝʡ 

ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʝ ɿʚʘʨʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ 

ʫʣʴʪʨʘʟʚʫʢʦʚʝ ɿʚʘʨʶʚʘʥʥʷ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʩʪʘʣʽ, ʥʝʛʘʙʘʨʠʪʥʠʭ ʜʝʪʘʣʝʡ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʝ ɿʚʘʨʶʚʘʥʥʷ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʦʾ ʩʪʘʣʽ 

ʤʘʛʥʽʪʥʦ-ʽʤʧʫʣʴʩʥʝ ɿʚʘʨʶʚʘʥʥʷ ʨʽʟʥʦʨʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʚʠʙʫʭʦʤ ɿʚʘʨʶʚʘʥʥʷ ʨʽʟʥʦʨʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʪʠʩʢʦʤ ɿʚʘʨʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʪʘ ʾʭ ʝʣʝʤʝʥʪʽʚ, ʨʽʟʥʠʭ ʟʘ ʢʦʥʬʽʛʫʨʘʮʽʻʶ 

ʜʠʬʫʟʽʡʥʝ ʫ ʚʘʢʫʫʤʽ ɿʚʘʨʶʚʘʥʥʷ ʜʨʽʙʥʠʭ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ 

ʢʦʚʘʣʴʩʴʢʝ ɿʚʘʨʶʚʘʥʥʷ ʥʝʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʟ ʥʝʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ 

ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛʘʭ ʜʦ ʤʽʮʥʦʩʪʽ ʟʚʘʨʥʦʛʦ ʟʻʜʘʥʥʷ 

ʅʘʧʣʘʚʣʝʥʥʷ:  
ʜʫʛʦʚʝ ʧʽʜ ʬʣʶʩʦʤ ʅʘʧʣʘʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 50 ʤʤ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ 

ʚʠʤʦʛʘʭ ʜʦ ʷʢʦʩʪʽ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʪʦʚʱʠʥʦʶ 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʰʘʨʫ ʧʦʥʘʜ 1 ʤʤ 

ʜʫʛʦʚʝ  ʫ ʚʫʛʣʝʢʠʩʣʦʤʫ ʛʘʟʽ ʅʘʧʣʘʚʣʝʥʥʷ ʩʪʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 16 ʤʤ 

ʰʠʨʦʢʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʜʫʛʦʚʝ  ʟ ʛʘʟʦʧʦʣʫʤʝʥʝʚʠʤ 

ʟʘʭʠʩʪʦʤ 

ʅʘʧʣʘʚʣʝʥʥʷ ʩʪʘʣʴʥʠʭ ʪʘ ʯʘʚʫʥʥʠʭ ʜʝʪʘʣʝʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ 

ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʚʽʙʨʦʜʫʛʦʚʝ ʅʘʧʣʘʚʣʝʥʥʷ ʩʪʘʣʴʥʠʭ ʜʝʪʘʣʝʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʨʽʟʥʠʭ 

ʫʤʦʚʘʭ ʧʨʠ ʥʝʚʠʩʦʢʠʭ ʚʠʤʦʛʘʭ ʜʦ ʦʧʦʨʫ ʚʪʦʤʣʝʥʦʩʪʽ 

ʜʫʛʦʚʝ ʧʦʨʦʰʢʦʚʠʤ ʜʨʦʪʦʤ 

ʘʙʦ ʩʪʨʽʯʢʦʶ 

ʅʘʧʣʘʚʣʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʭ ʰʘʨʽʚ ʥʘ ʜʝʪʘʣʷʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ 

ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ, ʫʜʘʨʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʫ ʚʫʟʣʘʭ ʪʝʨʪʷ 

ʜʫʛʦʚʝ ʚ ʘʨʛʦʥʽ ʅʘʧʣʘʚʣʝʥʥʷ ʘʣʶʤʽʥʽʻʚʠʭ ʜʝʪʘʣʝʡ ʽ ʜʝʪʘʣʝʡ ʟ 

ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʦʾ ʩʪʘʣʽ 

ʢʦʥʪʘʢʪʥʝ ʅʘʧʣʘʚʣʝʥʥʷ ʛʣʘʜʢʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ 

ʧʦʚʝʨʭʦʥʴ ʽʟ ʟʥʦʰʝʥʥʷʤ ʥʝ ʙʽʣʴʰʝ 1 ʤʤ 

ʛʘʟʦʚʝ ʅʘʧʣʘʚʣʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʪʘ ʧʨʦʬʽʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟ ʤʽʩʮʝʚʠʤ 

ʟʥʦʰʝʥʥʷʤ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛʘʭ ʜʦ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ 

ʧʣʘʟʤʦʚʝ ʅʘʧʣʘʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ 

ʚʠʤʦʛʘʭ ʜʦ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʪʘ ʦʧʦʨʫ ʚʪʦʤʣʝʥʦʩʪʽ 

ʙʘʛʘʪʦʝʣʝʢʪʨʦʜʥʝ  ʧʽʜ ʬʣʶʩʦʤ ʅʘʧʣʘʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʽʟ ʟʥʘʯʥʠʤ ʟʥʦʩʦʤ ʟʘ ʚʝʣʠʯʠʥʦʶ ʪʘ ʧʣʦʱʝʶ 

ʣʝʞʘʯʠʤ ʝʣʝʢʪʨʦʜʦʤ ʅʘʧʣʘʚʣʝʥʥʷ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʪʘ ʧʦʚʝʨʭʦʥʴ ʩʢʣʘʜʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʽʟ ʟʥʘʯʥʠʤ ʟʥʦʩʦʤ 

ʝʣʝʢʪʨʦʽʤʧʫʣʴʩʥʝ ʅʘʧʣʘʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʽʟ ʟʥʦʩʦʤ ʜʦ 

0,5 ʤʤ ʟ ʦʙʤʝʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʘʥʥʷ ʜʝʪʘʣʽ 

ʝʣʝʢʪʨʦʽʩʢʨʦʚʝ ʅʘʨʦʱʫʚʘʥʥʷ ʪʘ ʟʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʽʟ ʟʥʦʩʦʤ ʜʦ 0,02 ʤʤ 

ʧʨʠ ʥʝʚʠʩʦʢʠʭ ʚʠʤʦʛʘʭ ʜʦ ʩʫʮʽʣʴʥʦʩʪʽ ʧʦʢʨʠʪʪʷ 
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1 2 

ʝʣʝʢʪʨʦʰʣʘʢʦʚʝ ʅʘʧʣʘʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʽʟ ʟʥʘʯʥʠʤʠ ʟʥʦʩʘʤʠ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 

6 ʤʤ ʧʦ ʪʦʚʱʠʥʽ 

ʨʽʜʢʠʤ ʤʝʪʘʣʦʤ ʅʘʧʣʘʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʽʟ ʟʥʘʯʥʠʤʠ ʟʥʦʩʘʤʠ (ʥʝ ʤʝʥʰʝ 3 ʤʤ) 

ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛʘʭ ʜʦ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʪʘ ʟʥʠʞʝʥʠʭ 

ʚʠʤʦʛʘʭ ʜʦ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʟ ʦʜʥʦʯʘʩʥʠʤ ʜʝʬʦʨʤʫʚʘʥʥʷʤ ʅʘʧʣʘʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʧʝʨʝʚʘʞʥʦ ʽʟ ʟʦʚʥʽʰʥʽʤ ʰʣʽʮʴʦʚʠʤ 

ʧʨʦʬʽʣʝʤ 

ʟ ʦʜʥʦʯʘʩʥʠʤ ʨʽʟʘʥʥʷʤ ʅʘʧʣʘʚʣʝʥʥʷ ʪʘ ʦʙʨʦʙʢʘ ʟʥʦʩʦʩʪʽʡʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʥʘʛʨʽʪʦʤʫ 

ʩʪʘʥʽ, ʦʙʨʦʙʢʘ ʷʢʠʭ ʫ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ ʫʩʢʣʘʜʥʝʥʘ 

ʣʘʟʝʨʥʝ ʅʘʧʣʘʚʣʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʜʝʪʘʣʽ 

ʪʘ ʜʝʪʘʣʽ ʽʟ ʩʢʣʘʜʥʠʤ ʧʨʦʬʽʣʝʤ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʝ ʅʘʧʣʘʚʣʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʪʘ ʣʝʟʘ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʝ ʫ 

ʚʦʛʥʝʪʨʠʚʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʅʘʧʣʘʚʣʝʥʥʷ ʧʨʦʫʰʠʥ ʪʘ ʮʽʚʦʢ ʣʘʥʮʶʛʽʚ ʛʫʩʝʥʠʮʴ 

ʅʘʥʝʩʝʥʥʷ ʛʘʟʦʪʝʨʤʽʯʥʠʭ ʧʦʢʨʠʪʪʽʚ: 
ʧʦʣʫʤʝʥʝʚʝ ʧʦʨʦʰʢʦʚʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ ʙʝʟ ʦʧʣʘʚʣʝʥʥʷ 

ɿʦʚʥʽʰʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʧʦʚʝʨʭʥʽ ʥʝʨʫʭʦʤʠʭ 

ʩʧʦʣʫʢ ʧʨʠ ʥʝʚʠʩʦʢʠʭ ʚʠʤʦʛʘʭ ʜʦ ʤʽʮʥʦʩʪʽ ʟʯʝʧʣʝʥʥʷ ʟ 

ʦʩʥʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʧʦʣʫʤʝʥʝʚʝ ʧʦʨʦʰʢʦʚʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ ʟ ʦʧʣʘʚʣʝʥʥʷʤ 

ɿʦʚʥʽʰʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʪʘ ʧʨʦʬʽʣʴʥʽ ʧʦʚʝʨʭʥʽ ʧʨʠ 

ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛʘʭ ʜʦ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ ʟʯʝʧʣʝʥʥʷ 

ʟ ʦʩʥʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʧʣʘʟʤʦʚʝ ʧʦʨʦʰʢʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ 
ɿʦʚʥʽʰʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʧʦʚʝʨʭʥʽ 

ʧʣʘʟʤʦʚʝ ʜʨʦʪʦʤ ʩʫʮʽʣʴʥʦʛʦ 

ʧʝʨʝʨʽʟʫ 
ʊʝ ʩʘʤʝ 

ʽʦʥʥʦ-ʧʣʘʟʤʦʚʝ ʅʘʥʝʩʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʭ ʪʘ ʟʘʭʠʩʥʠʭ ʧʦʢʨʠʪʪʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʦʚʱʠʥʦʶ ʜʦ 0,02 ʤʤ 

ʜʝʪʦʥʘʮʽʡʥʝ ʅʘʥʝʩʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʭ ʧʦʢʨʠʪʪʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ  

ʜʫʛʦʚʝ ɿʦʚʥʽʰʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʧʦʚʝʨʭʥʽ ʟ ʥʝʚʠʩʦʢʠʤʠ 

ʚʠʤʦʛʘʤʠ ʜʦ ʤʽʮʥʦʩʪʽ ʟʯʝʧʣʝʥʥʷ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʝ ʊʝ ʩʘʤʝ 

ʍʦʣʦʜʥʝ ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ: 
ʨʦʟʜʘʯʘ  ɺʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʧʦʨʦʞʥʠʩʪʠʭ ʜʝʪʘʣʝʡ ʟ 

ʥʝʞʦʨʩʪʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʟʤʽʨʫ 

ʨʦʟʜʘʯʘ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʨʦʟʪʷʛʫʚʘʥʥʷʤ 

ɺʽʜʥʦʚʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʤ ʜʝʬʦʨʤʫʚʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʪʘ ʜʦʚʞʠʥʠ ʧʦʨʦʞʥʠʩʪʠʭ ʜʝʪʘʣʝʡ ʟ 

ʥʝʞʦʨʩʪʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʟʤʽʨʫ 

ʚʠʪʷʛʫʚʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʜʦʚʞʠʥʠ ʜʝʪʘʣʝʡ ʟ ʥʝʞʦʨʩʪʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 

ʟʦʚʥʽʰʥʽʭ ʨʦʟʤʽʨʽʚ 

ʨʦʟʢʦʯʫʚʘʥʥʷ ɿʘʢʨʽʧʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʨʝʤʦʥʪʥʠʭ ʜʝʪʘʣʝʡ ʚ ʦʪʚʦʨʘʭ 

(ʥʘʧʨʠʢʣʘʜ, ʟʛʦʨʥʫʪʠʭ ʢʽʣʝʮʴ), ʟʤʽʮʥʝʥʥʷ 

ʜʦʨʥʫʚʘʥʥʷ  ʪʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʦʪʚʦʨʽʚ ʧʽʩʣʷ ʦʩʘʜʞʝʥʥʷ ʘʙʦ 

ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ. ɿʤʽʮʥʝʥʥʷ ʪʘ ʚʠʛʣʘʜʞʫʚʘʥʥʷ  

ʧʨʦʪʷʛʫʚʘʥʥʷ ʊʝ ʩʘʤʝ 

ʦʩʘʜʞʝʥʥʷ  ɺʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʧʨʠ 

ʥʝʞʦʨʩʪʢʠʭ ʚʠʤʦʛʘʭ ʜʦ ʜʦʚʞʠʥʠ 

ʧʨʘʚʢʘ ɺʽʜʥʦʚʣʝʥʥʷ ʬʦʨʤʠ 

ʥʘʢʦʯʫʚʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʧʦʚʝʨʭʥʽ ʥʝʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ, ʚʽʜʥʦʚʣʝʥʥʷ 

ʨʠʬʣʝʥʦʾ ʪʘ ʰʣʽʮʴʦʚʦʾ ʧʦʚʝʨʭʦʥʴ 

ʦʙʪʠʩʢʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʧʨʠ ʥʝʞʦʨʩʪʢʠʭ 

ʚʠʤʦʛʘʭ ʜʦ ʟʦʚʥʽʰʥʽʭ 

ʯʝʢʘʥʢʘ ɺʽʜʥʦʚʣʝʥʥʷ ʬʦʨʤʠ ʜʝʪʘʣʝʡ, ʟʤʽʮʥʝʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ 
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ɻʘʨʷʯʝ ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ: 
ʪʠʩʥʝʥʥʷ ʫ ʟʘʢʨʠʪʦʤʫ ʰʪʘʤʧʽ  ɺʽʜʥʦʚʣʝʥʥʷ ʬʦʨʤʠ ʪʘ ʝʣʝʤʝʥʪʽʚ ʜʝʪʘʣʝʡ ʟʘ ʨʘʭʫʥʦʢ 

ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʤʝʪʘʣʫ ʟ ʥʝʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʨʦʙʦʯʽ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʽʾ ʟʥʦʩʫ 

ʛʽʜʨʦʪʝʨʤʽʯʥʝ ʨʦʟʜʘʚʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʧʦʨʦʞʥʠʩʪʠʭ ʜʝʪʘʣʝʡ ʟ 

ʥʝʞʦʨʩʪʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʟʤʽʨʫ 

ʪʝʨʤʦʮʠʢʣʶʚʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ, ʧʝʨʝʚʘʞʥʦ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʧʦʨʦʞʥʠʩʪʠʭ ʜʝʪʘʣʝʡ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʝ ʦʙʪʠʩʢʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʧʦʨʦʞʥʠʩʪʠʭ ʜʝʪʘʣʝʡ 

ʥʘʢʦʯʫʚʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʟʫʙʯʘʩʪʠʭ ʧʨʦʬʽʣʽʚ ʰʝʩʪʝʨʝʥʴ ʪʘ ʟʽʨʦʯʦʢ 

ʨʦʪʘʮʽʡʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʟʫʙʯʘʩʪʠʭ ʪʘ ʰʣʽʮʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 

ʦʙʪʠʩʢʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʝʡ ʧʨʠ ʥʝʞʦʨʩʪʢʠʭ 

ʚʠʤʦʛʘʭ ʜʦ ʟʦʚʥʽʰʥʽʭ 

ʧʨʘʚʢʘ ɺʽʜʥʦʚʣʝʥʥʷ ʬʦʨʤʠ 

ʚʠʪʷʛʫʚʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʜʦʚʞʠʥʠ ʜʝʪʘʣʝʡ ʟ ʥʝʞʦʨʩʪʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 

ʟʦʚʥʽʰʥʽʭ ʨʦʟʤʽʨʽʚ 

ʦʩʘʜʞʝʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʧʨʠ 

ʥʝʞʦʨʩʪʢʠʭ ʚʠʤʦʛʘʭ ʜʦ ʜʦʚʞʠʥʠ 

ʨʦʟʜʘʯʘ ɺʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʧʦʨʦʞʥʠʩʪʠʭ ʜʝʪʘʣʝʡ ʟ 

ʥʝʞʦʨʩʪʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʟʤʽʨʫ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʄʽʩʮʝʚʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʬʽʣʶ ʪʘ 

ʨʦʟʤʽʨʽʚ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ 

ʚʽʜʪʷʞʢʘ ɺʽʜʥʦʚʣʝʥʥʷ ʬʦʨʤʠ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʪʘ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʪʝʨʤʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ɺʽʜʥʦʚʣʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɿʤʽʮʥʝʥʥʷ 

ɻʘʣʴʚʘʥʽʯʥʽ ʧʨʦʮʝʩʠ:  
ʟʘʣʽʟʥʝʥʥʷ: ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʪʘ 

ʘʩʠʤʝʪʨʠʯʥʦʤʫ ʩʪʨʫʤʦʚʽ, ʫ 

ʩʧʦʢʽʡʥʦʤʫ ʪʘ ʧʨʦʪʦʯʥʦʤʫ 

ʝʣʝʢʪʨʦʣʽʪʘʭ; ʧʦʟʘ ʚʘʥʥʝ 

ɺʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

ʧʝʨʝʚʘʞʥʦ ʽʟ ʟʥʦʩʦʤ ʜʦ 0,2 ï 0,5 ʤʤ, ʚʠʩʦʢʦʶ ʧʦʚʝʨʭʥʝʚʦʶ 

ʪʚʝʨʜʽʩʪʶ ʪʘ ʧʨʠ ʥʝʞʦʨʩʪʢʠʭ ʚʠʤʦʛʘʭ ʜʦ ʤʽʮʥʦʩʪʽ ʟʯʝʧʣʝʥʥʷ 

ʧʦʢʨʠʪʪʷ ʟ ʦʩʥʦʚʥʠʤ ʤʝʪʘʣʦʤ 

ʭʨʦʤʫʚʘʥʥʷ: ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ 

ʩʪʨʫʤʽ, ʫ ʩʧʦʢʽʡʥʦʤʫ ʘʙʦ 

ʧʨʦʪʦʯʥʦʤʫ ʝʣʝʢʪʨʦʣʽʪʽ 

ɺʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʽʟ 

ʟʥʦʩʦʤ ʜʦ 0,2 ʤʤ ʪʘ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʧʦ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ 

ʚʽʜʥʦʚʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʭʽʤʽʯʥʝ ʪʘ ʝʣʝʢʪʨʦʣʽʪʠʯʥʝ 

ʥʽʢʝʣʶʚʘʥʥʷ 

ɺʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʽʟ 

ʟʥʦʩʦʤ ʜʦ 0,05 ʤʤ 

ʮʠʥʢʫʚʘʥʥʷ ɿʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷ ʚʽʜ ʢʦʨʦʟʽʾ 

ʤʽʜʥʝʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʤʽʜʽ ʪʘ ʾʾ ʩʧʣʘʚʽʚ 

ʝʣʝʢʪʨʦʣʽʪʠʯʥʝ ʥʘʪʠʨʘʥʥʷ 

ʮʠʥʢʦʤ ʪʘ ʟʘʣʽʟʦʮʠʥʢʦʚʠʤʠ 

ʩʧʣʘʚʘʤʠ 

ɺʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʧʨʠ ʥʝʞʦʨʩʪʢʠʭ ʚʠʤʦʛʘʭ ʜʦ ʪʚʝʨʜʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ 

ʥʘʥʝʩʝʥʥʷ ʛʘʣʴʚʘʥʦ-ʧʦʣʽʤʝʨʥʠʭ 

ʧʦʢʨʠʪʪʽʚ 

ɺʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

ʢʘʜʤʫʚʘʥʥʷ ɿʘʭʠʩʥʽ ʘʥʪʠʢʦʨʦʟʽʡʥʽ ʧʦʢʨʠʪʪʷ 

ʅʘʥʝʩʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: 
ʥʘʧʠʣʝʥʥʷʤ: 

ʛʘʟʦʧʣʫʤʝʥʝʚʠʤ, ʫ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʤʫ ʧʦʣʽ, ʫ 

ʧʩʝʚʜʦʟʨʽʜʞʝʥʦʤʫ ʰʘʨʽ, 

ʜʦʮʝʥʪʨʦʚʠʤ ʥʘʤʘʟʫʚʘʥʥʷʤ  

ɺʽʜʥʦʚʣʝʥʥʷ ʬʦʨʤʠ ʧʦʚʝʨʭʦʥʴ ʦʙʣʠʮʴʦʚʦʢ ʪʘ ʦʧʝʨʝʥʥʷ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ, ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʭ ʪʘ 

ʜʝʢʦʨʘʪʠʚʥʠʭ ʧʦʢʨʠʪʪʽʚ. ɺʽʜʥʦʚʣʝʥʥʷ ʧʦʩʘʜʢʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 

ʥʝʨʫʭʦʤʠʭ ʩʧʦʣʫʢ, ʟʘʨʦʙʣʶʚʘʥʥʷ ʪʨʽʱʠʥ, ʧʨʦʙʦʾʥ 



 69 

1 2 

ʣʠʪʚʦʤ: ʧʽʜ ʪʠʩʢʦʤ, 

ʦʧʨʝʩʦʚʢʦʶ 

ɺʽʜʥʦʚʣʝʥʥʷ ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ, ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʭ ʪʘ 

ʜʝʢʦʨʘʪʠʚʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ 

ʥʘʤʘʟʫʚʘʥʥʷʤ ʨʽʜʢʠʭ 

ʧʨʦʢʣʘʜʦʢ, ʛʝʨʤʝʪʠʢʽʚ 

ɺʽʜʥʦʚʣʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʟôʻʜʥʘʥʴ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʟʤʽʨʽʚ: 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ɺʽʜʥʦʚʣʝʥʥʷ ʬʦʨʤʠ ʪʘ ʧʦʩʘʜʦʢ ʧʦʚʝʨʭʦʥʴ ʦʙʨʦʙʢʦʶ ʙʽʣʴʰ 

ʜʦʨʦʛʦʾ ʜʝʪʘʣʽ ʜʦ ʟʥʠʢʥʝʥʥʷ ʩʣʽʜʽʚ ʟʥʦʩʫ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷʤ, 

ʧʽʜʛʦʥʢʦʶ ʤʝʥʰ ʜʝʬʽʮʠʪʥʦʾ ʪʘ ʜʦʨʦʛʦʾ ʜʝʪʘʣʽ ʟʘ ʨʦʟʤʽʨʘʤʠ 

ʦʩʥʦʚʥʦʾ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʟʘʜʘʥʦʾ ʧʦʩʘʜʢʠ 

ʢʘʪʝʛʦʨʽʡʥʠʭ ʆʙʨʦʙʢʘ ʜʝʪʘʣʽ ʧʽʜ ʟʘʜʘʥʠʡ ʨʝʤʦʥʪʥʠʡ ʨʦʟʤʽʨ ʩʧʦʣʫʯʝʥʦʾ 

ʜʝʪʘʣʽ ʟ ʨʝʤʦʥʪʥʠʤʠ ʩʪʘʥʜʘʨʪʥʠʤʠ ʨʦʟʤʽʨʘʤʠ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʝʪʘʣʝʡ: 
ʦʙʨʽʟʘʥʥʷ ʪʘ ʧʨʠʚʘʨʶʚʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʰʚʠʜʢʦ ʟʥʦʰʫʶʪʴʩʷ 

ɺʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʤʘʰʠʥ 

ʙʘʥʜʘʞʫʚʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʽʟ ʧʦʧʝʨʝʜʥʴʦʶ 

ʤʝʭʘʥʽʯʥʦʶ ʦʙʨʦʙʢʦʶ ʪʘ ʙʝʟ ʥʝʾ 

ʧʨʠʚʘʨʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʘ 

ʚʢʣʘʜʠʰʽʚ 

ɺʽʜʥʦʚʣʝʥʥʷ ʨʦʟʤʽʨʽʚ ʧʨʦʬʽʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʧʦʩʪʘʚʣʝʥʥʷ ʚʪʫʣʦʢ ʪʘ 

ʢʦʤʧʝʥʩʘʮʽʡʥʠʭ ʰʘʡʙ 

ɺʽʜʥʦʚʣʝʥʥʷ ʦʪʚʦʨʽʚ, ʨʦʟʤʽʨʥʠʭ ʢʽʣ 

ʧʦʩʪʘʚʣʝʥʥʷ ʟʚʝʨʪʫʚʘʥʠʭ 

ʢʽʣʝʮʴ ʽʟ ʟʘʢʨʽʧʣʶʚʘʣʴʥʠʤ 

ʨʦʟʢʦʯʫʚʘʥʥʷʤ 

ɺʽʜʥʦʚʣʝʥʥʷ ʦʪʚʦʨʽʚ 

ʧʦʩʪʘʥʦʚʣʷʥʥʷ  ʨʽʟʴʙʦʚʠʭ 

ʩʧʽʨʘʣʴʥʠʭ  ʚʩʪʘʚʦʢ 

ɺʽʜʥʦʚʣʝʥʥʷ ʨʽʟʴʙʦʚʠʭ ʟôʻʜʥʘʥʴ 

ʧʦʩʪʘʥʦʚʣʷʥʥʷ ʬʽʛʫʨʥʠʭ 

ʚʩʪʘʚʦʢ, ʩʪʷʞʦʢ ʪʘ ʛʘʣʝʥʽʚ 

ʋʩʫʥʝʥʥʷ ʪʨʽʱʠʥ, ʚʽʜʥʦʚʣʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ 

ʧʨʠʚʘʨʶʚʘʥʥʷ ʪʘ ʧʨʠʢʣʝʶʚʘʥʥʷ 

ʥʘʢʣʘʜʦʢ, ʣʘʪʦʢ 

ʋʩʫʥʝʥʥʷ ʪʨʽʱʠʥ, ʧʨʦʙʦʾʥ, ʚʽʜʥʦʚʣʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ 

ʇʨʦʚʝʜʝʥʥʷ ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ: 
ʮʝʤʝʥʪʘʮʽʷ ʪʘ 

ʥʽʪʨʦʮʝʤʝʥʪʘʮʽʷ 

ʇʦʚʝʨʭʥʝʚʝ ʟʤʽʮʥʝʥʥʷ 

ʧʦʚʪʦʨʥʝ ʘʟʦʪʫʚʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʽʟ ʟʥʦʩʦʤ ʜʦ 0,02 ʤʤ, 

ʧʦʚʝʨʭʥʝʚʝ ʟʤʽʮʥʝʥʥʷ 

ʜʠʬʫʟʽʡʥʝ ʭʨʦʤʫʚʘʥʥʷ ʫ 

ʚʘʢʫʫʤʽ ʪʘ ʧʘʨʦʛʘʟʦʚʝ 

ɺʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʽʟ ʟʥʦʩʦʤ ʜʦ 0,05 ʤʤ, ʧʦʚʝʨʭʥʝʚʝ 

ʟʤʽʮʥʝʥʥʷ 

ʩʫʣʴʬʦʭʨʦʤʫʚʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʽʟ ʟʥʦʩʦʤ ʜʦ 0,01 ʤʤ, 

ʧʦʚʝʨʭʥʝʚʝ ʟʤʽʮʥʝʥʥʷ 

ʜʠʬʫʟʽʡʥʝ ʮʠʥʢʫʚʘʥʥʷ ɺʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʽʟ ʤʽʜʥʠʭ ʩʧʣʘʚʽʚ ʽʟ ʟʥʦʩʦʤ ʜʦ 0,8 ʤʤ 

ʜʠʬʫʟʽʡʥʝ ʙʦʨʫʚʘʥʥʷ ʇʦʚʝʨʭʥʝʚʝ ʟʤʽʮʥʝʥʥʷ 

ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ 

ʦʙʨʦʙʢʘ: 

 

ʚʠʩʘʜʞʫʚʘʥʥʷ ʪʘ 

ʚʠʛʣʘʜʞʫʚʘʥʥʷ 

ɺʽʜʥʦʚʣʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʥʝʨʫʭʦʤʠʭ ʩʧʦʣʫʢ ʽʟ ʟʥʦʩʦʤ ʜʦ 0,2 

ʤʤ 

ɽʣʝʢʪʨʦʬʽʟʠʯʥʘ ʦʙʨʦʙʢʘ:  
ʝʣʝʢʪʨʦʢʦʥʪʘʢʪʥʘ ʧʽʜʚʦʜʥʘ, 

ʝʣʝʢʪʨʦʘʙʨʘʟʠʚʥʘ, ʘʥʦʜʥʦ-

ʤʝʭʘʥʽʯʥʘ, ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʘ 

ʆʙʨʦʙʢʘ ʥʘʧʣʘʚʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟ ʚʠʩʦʢʦʶ ʪʚʝʨʜʽʩʪʶ, 

ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ ʦʙʣʘʤʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ɽʣʝʢʪʨʦʭʽʤʽʯʥʘ ʦʙʨʦʙʢʘ:  
ʘʙʨʘʟʠʚʥʠʤ ʘʙʦ ʤʝʪʘʣʝʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʟ ʧʨʠʤʫʩʦʚʦʶ 

ʧʦʜʘʯʝʶ ʝʣʝʢʪʨʦʣʽʪʫ 

ʆʙʨʦʙʢʘ ʥʘʧʣʘʚʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟ ʚʠʩʦʢʦʶ ʪʚʝʨʜʽʩʪʶ 
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ʇʘʷʥʥʷ:  
ʣʝʛʢʦ ï ʪʘ ʪʫʛʦʧʣʘʚʢʠʤʠ 

ʧʨʠʧʦʷʤʠ, ʧʘʡʢʦ-ʟʚʘʨʶʚʘʥʥʷ 

ɺʽʜʥʦʚʣʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʟôʻʜʥʘʥʴ ʪʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ 

ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ:  
ʚʽʜʧʫʩʢ, ʥʦʨʤʘʣʽʟʘʮʽʷ, ʚʽʜʧʘʣ, 

ʛʘʨʪʫʚʘʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ 

ɺʽʜʥʦʚʣʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʩʪʨʫʢʪʫʨʠ 

ʤʘʪʝʨʽʘʣʫ, ʟʤʽʮʥʝʥʥʷ  

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʜʞʝʨʝʣʘ ʥʘʛʨʽʚʫ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ 

ʥʘʧʣʘʚʣʝʥʥʷ ʪʘ ʥʘʚʘʨʶʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ: 

 ʪʝʨʤʽʯʥʽ (ʝʣʝʢʪʨʦʜʫʛʦʚʝ, ʝʣʝʢʪʨʦʰʣʘʢʦʚʝ, ʧʣʘʟʤʦʚʝ, ʝʣʝʢʪʨʦʥʥʦ-

ʧʨʦʤʝʥʝʚʝ, ʣʘʟʝʨʥʝ (ʩʚʽʪʣʦʚʝ), ʽʥʜʫʢʮʽʡʥʝ, ʛʘʟʦʚʝ, ʧʽʯʥʝ); 

 ʪʝʨʤʦʤʝʭʘʥʽʯʥʽ (ʝʣʝʢʪʨʦʢʦʥʪʘʢʪʥʝ, ʧʨʦʢʘʪʫʚʘʥʥʷʤ, ʝʢʩʪʨʫʟʽʻʶ); 

 ʤʝʭʘʥʽʯʥʽ (ʚʠʙʫʭʦʤ, ʪʝʨʪʷʤ). 

ɽʣʝʢʪʨʦʜʫʛʦʚʝ ʥʘʧʣʘʚʣʝʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʟʽ ʟʥʦʩʦʤ ʧʦʥʘʜ 0,6 ʤʤ (ʜʠʚ. ʪʘʙʣ. 25). 

ʊʘʙʣʠʮʷ 25 ï ʇʦʨʽʚʥʷʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʽʚ 

ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʜʫʛʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ 

ʉʧʦʩʽʙ ʥʘʧʣʘʚʣʝʥʥʷ 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʢʛ/ʛʦʜ 

ʏʘʩʪʢʘ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʘʣʫ ʚ 

ʥʘʧʣʘʚʣʝʥʦʤʫ, % 

ʊʦʚʱʠʥʘ 

ʥʘʧʣʘʚʣʝʥʦʛʦ 

ʤʝʪʘʣʫ, ʤʤ (ʦʜʠʥ 

ʧʨʦʭʽʜ) 

ɸʚʪʦʤʘʪʠʯʥʝ ʧʽʜ ʬʣʶʩʦʤ: 
ʦʜʥʠʤ ʝʣʝʢʪʨʦʜʥʠʤ 

ʜʨʦʪʦʤ 
2 ï 15  30 ï 60  3,0 ï 5,0  

ʙʘʛʘʪʦʝʣʝʢʪʨʦʜʥʝ 5 ï 30 15 ï 30  5,0 ï 8,0  
ʝʣʝʢʪʨʦʜʥʦʶ 

ʩʪʨʽʯʢʦʶ 
5 ï 30  10 ï 20   2,5 ï 5,0  

ɸʚʪʦʤʘʪʠʯʥʝ ʪʘ 
ʤʝʭʘʥʽʟʦʚʘʥʝ ʫ 
ʟʘʭʠʩʥʦʤʫ ʛʘʟʽ 

2 ï 8  30 ï 60  3,0 ï 5,0  

ʄʝʭʘʥʽʟʦʚʘʥʝ 
ʩʘʤʦʟʘʭʠʩʥʠʤ 
ʧʦʨʦʰʢʦʚʠʤ 
ʜʨʦʪʦʤ 

2 ï 9  25 ï 50  2,5 ï 5,0  

ɸʚʪʦʤʘʪʠʯʥʝ ʩʘʤʦʟʘʭʠʩʥʠʤ ʧʦʨʦʰʢʦʚʠʤ ʜʨʦʪʦʤ: 
ʦʜʥʠʤ ʝʣʝʢʪʨʦʜʦʤ 2 ï 9  25 ï 50  2,5 ï 5,0 
ʜʚʦʤʘ ʝʣʝʢʪʨʦʜʘʤʠ 5 ï 20  25 ï 60  6,5 ï 7,0  

ɸʚʪʦʤʘʪʠʯʥʝ ʩʘʤʦʟʘʭʠʩʥʦʶ ʧʦʨʦʰʢʦʚʦʶ ʩʪʨʽʯʢʦʶ: 
ʦʜʥʠʤ ʝʣʝʢʪʨʦʜʦʤ 10 ï 20  15 ï 40  2,5 ï 5,0 
ʜʚʦʤʘ ʝʣʝʢʪʨʦʜʘʤʠ 20 ï 40  10 ï 60  6,0 ï 8,0  
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ʅʘʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ. ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʟʤʽʮʥʝʥʥʷ ʜʝʪʘʣʝʡ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʘʧʣʘʚʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʟʜʘʪʥʽ ʯʠʥʠʪʠ ʦʧʽʨ ʨʽʟʥʠʤ 

ʚʠʜʘʤ ʟʥʦʰʝʥʥʷ. ɿ ʤʝʪʦʶ ʧʦʣʝʛʰʝʥʥʷ ʾʭ ʚʠʙʦʨʫ  ʥʘʧʣʘʚʥʽ ʤʘʪʝʨʽʘʣʠ 

ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʚʠʜʦʤ ʪʘ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʣʝʛʫʶʯʠʭ ʜʦʙʘʚʦʢ. 

ʅʠʟʴʢʦʚʫʛʣʝʮʝʚʽ ʥʠʟʴʢʦʣʝʛʦʚʘʥʽ ʩʪʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ ʨʽʟʥʠʭ ʨʦʣʠʢʽʚ, ʢʦʣʽʩ ʝʣʝʢʪʨʦʤʦʩʪʦʚʠʭ ʢʨʘʥʽʚ, 

ʧʦʩʘʜʢʦʚʠʭ ʤʽʩʮʴ ʧʽʜ ʧʽʜʰʠʧʥʠʢʠ, ʦʩʝʡ, ʚʘʣʽʚ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʜʝʪʘʣʝʡ,  ʘ 

ʪʘʢʦʞ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʽʜʰʘʨʫ ʧʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʟʥʦʩʦʩʪʽʡʢʠʤʠ ʩʧʣʘʚʘʤʠ. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ (ʫ ʚʽʜʩʦʪʢʘʭ) ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʪʘ ʡʦʛʦ ʪʚʝʨʜʽʩʪʴ ʧʽʩʣʷ 

ʥʘʧʣʘʚʣʝʥʥʷ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ.26. 

ʊʘʙʣʠʮʷ 26 

ˉ ʟ/ʧ ʊʠʧ ʤʝʪʘʣʫ C Si Mn Cr 

ʊʚʝʨʜʽʩʪʴ 

ʧʽʩʣʷ 

ʥʘʧʣʘʚʣʝʥʥʷ, 

ʅɺ 

1 10ɻ2 0,10 ï 2,0 ï 230ï260 

2 11ɻ3 0,11 ï 3,0 ï 280ï310 

3 12ɻ4 0,12 ï 4,0 ï 320ï360 

4 15ɻ2ʍʉ 0,15 1,2 1,7 0,7 220ï270 

5 30ʍ4ɻ 0,30 0,5 1,4 4,0 350ï450 

ʅʘʧʣʘʚʣʝʥʥʷ ʩʪʘʣʝʡ ʮʽʻʾ ʛʨʫʧʠ ʚʠʢʦʥʫʶʪʴ ʨʫʯʥʠʤ, ʤʝʭʘʥʽʟʦʚʘʥʠʤ, 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʽʜ ʬʣʶʩʦʤ ʪʘ ʫ ʟʘʭʠʩʥʠʭ ʛʘʟʘʭ ʩʧʦʩʦʙʘʤʠ. ʄʝʪʘʣʠ ˉ 1,2 ʪʘ 3 

ʥʘʧʣʘʚʣʷʶʪʴ ʚʨʫʯʥʫ ʝʣʝʢʪʨʦʜʘʤʠ ʤʘʨʦʢ ʆɿʅ-250ʋ, ʆɿʅ-300ʋ ʪʘ ʆɿʅ-350ʋ 

ʚʽʜʧʦʚʽʜʥʦ, ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʘʥʜʘʨʪʥʠʤʠ ʟʚʘʨʶʚʘʣʴʥʠʤʠ ʜʨʦʪʘʤʠ ʤʘʨʦʢ ʉʚ-08ɻɸ 

ʪʘ ʉʚ-10ɻ2 ʧʽʜ ʬʣʶʩʦʤ. ʄʝʪʘʣʠ ˉ4 ʪʘ 5 ʥʘʥʦʩʷʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜ ʬʣʶʩʦʤ 

ʜʨʦʪʘʤʠ ʤʘʨʦʢ ʅʧ-30ɻʉɸ, ʅʧ-30ʍ5 ʚʽʜʧʦʚʽʜʥʦ ʘʙʦ ʟʚʘʨʶʚʘʣʴʥʠʤ ʜʨʦʪʦʤ ʉʚ-

08ɸ ʧʽʜ ʢʝʨʘʤʽʯʥʠʤ ʬʣʶʩʦʤ ɸʅʂ-18 ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʽʜʽʛʨʽʚʦʤ ʜʦ 200...300Áʉ ʟ 

ʥʘʩʪʫʧʥʠʤ ʧʦʚʽʣʴʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ. ʇʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʤʘʩʠʚʥʠʭ ʜʝʪʘʣʝʡ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʥʘʧʣʘʚʣʶʚʘʣʴʥʦʛʦ ʤʝʪʘʣʫ, ʧʦʪʨʽʙʝʥ ʧʦʧʝʨʝʜʥʽʡ 

ʧʽʜʽʛʨʽʚ ʜʦ ʟʘʟʥʘʯʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʜʝʪʘʣʝʡ ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ (ʧʦʥʘʜ 0,4%) ʪʘ ʩʽʨʢʠ (ʧʦʥʘʜ 0,03%) ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʢʨʠʩʪʘʣʽʟʘʮʽʡʥʠʭ ʪʨʽʱʠʥ ʧʨʦʮʝʩ ʥʝʦʙʭʽʜʥʦ ʚʝʩʪʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʦʧʣʘʚʣʝʥʥʷʤ 

ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʜʦʣʽ ʫ ʥʘʧʣʘʚʣʝʥʦʤʫ. ʆʧʪʠʤʘʣʴʥʫ 
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ʩʪʨʫʢʪʫʨʫ ʪʘ ʪʚʝʨʜʽʩʪʴ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʮʽʻʾ ʛʨʫʧʠ ʦʜʝʨʞʫʶʪʴ ʧʨʠ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʽʜʽʛʨʽʚʽ ʜʝʪʘʣʽ ʜʦ 200...250Áʉ. 

ɺʠʩʦʢʦʤʘʨʛʘʥʮʝʚʽ ʘʫʩʪʝʥʽʪʥʽ ʩʪʘʣʽ,  ʱʦ ʤʽʩʪʷʪʴ ʜʦ 13%Mn,  ʤʘʶʪʴ 

ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʫʜʘʨʽʚ ʪʘ ʟʜʘʪʥʽʩʪʶ ʥʘʢʣʝʧʫʚʘʪʠʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʪʚʝʨʜʽʩʪʴ ʾʭ ʧʦʚʝʨʭʥʽ ʟʨʦʩʪʘʻ ʜʦ ʅɺ 450...500, ʧʨʠ ʮʴʦʤʫ ʩʝʨʮʝʚʠʥʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚôʷʟʢʦʶ. ʎʠʤʠ ʩʪʘʣʷʤʠ ʥʘʧʣʘʚʣʷʶʪʴ ʜʝʪʘʣʽ ʜʨʦʙʠʣʴʥʦ-ʨʦʟʤʦʣʴʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʟʘʣʽʟʥʠʯʥʽ ʭʨʝʩʪʦʚʠʥʠ ʪʘ ʽʥʰʽ ʚʠʨʦʙʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ 

ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʩʫ ʟ ʫʜʘʨʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ (ʫ ʚʽʜʩʦʪʢʘʭ) 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʪʘ ʪʚʝʨʜʽʩʪʴ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 27. 

ʊʘʙʣʠʮʷ 27 

ˉ 

ʟ/ʧ 
ʊʠʧ ʤʝʪʘʣʫ C Si Mn Cr Ni 

ʊʚʝʨʜʽʩʪʴ ʅɺ 

ʧʽʩʣʷ 

ʥʘʧʣʘʚʣʝʥʥʷ 

ʧʽʩʣʷ 

ʥʘʢʣʝʧʫ 

6 ɻ13 1,0 0,6 13,0 ï ï 220ï280 450ï500 

7 ɻ13ʅ4 0,8 0,5 13,0 ï 4,0 170ï230 400ï450 

8 ɻ13ʍ25ʅ3 0,8 0,4 14,0 25 3,0 220ï320 ï 

ʄʝʪʘʣ ˉ6 ʥʘʧʣʘʚʣʷʶʪʴ ʧʽʜ ʬʣʶʩʦʤ ʝʣʝʢʪʨʦʜʥʠʤ ʜʨʦʪʦʤ ʅʧðɻ13ɸ, ˉ7 

ï ʩʘʤʦʟʘʭʠʩʥʠʤ ʧʦʨʦʰʢʦʚʠʤ ʜʨʦʪʦʤ ʇʇ-ɸʅ105, ˉ8 ï ʚʨʫʯʥʫ ʝʣʝʢʪʨʦʜʘʤʠ 

ʎʅʀʀʅ-4. ʑʦʙ ʨʝʘʣʽʟʫʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʡ ʮʽʻʾ ʛʨʫʧʠ ï 

ʧʣʘʩʪʠʯʥʽʩʪʴ ʩʝʨʮʝʚʠʥʠ ʪʘ ʚʠʩʦʢʫ ʪʚʝʨʜʽʩʪʴ ʥʘ ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ ï ʥʝʦʙʭʽʜʥʽ 

ʦʪʨʠʤʘʥʥʷ ʘʫʩʪʝʥʽʪʥʦʾ ʩʪʨʫʢʪʫʨʠ  ʪʘ ʥʘʩʪʫʧʥʘ ʜʽʷ ʥʘ ʨʦʙʦʯʫ ʧʦʚʝʨʭʥʶ ʫʜʘʨʽʚ ʪʘ 

ʪʠʩʢʫ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ.  ʋ ʧʨʦʪʠʚʥʦʤʫ ʨʘʟʽ 

ʥʘʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ ʥʝ ʙʫʜʝ ʤʘʪʠ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʠʤʠ ʩʪʘʣʷʤʠ. 

ʅʘʧʣʘʚʣʝʥʥʷ ʚʠʩʦʢʦʤʘʨʛʘʥʮʝʚʠʭ ʘʫʩʪʝʥʽʪʥʠʭ ʩʪʘʣʝʡ ʧʦʚʠʥʥʝ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʦʭʦʣʦʜʞʝʥʥʷ  ʚ ʽʥʪʝʨʚʘʣʽ 

ʪʝʤʧʝʨʘʪʫʨ 800...500Áʉ ʟ ʤʝʪʦʶ ʬʽʢʩʘʮʽʾ ʘʫʩʪʝʥʽʪʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʇʦʚʽʣʴʥʝ 

ʦʭʦʣʦʜʞʝʥʥʷ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʧʘʜʫ ʘʫʩʪʝʥʽʪʫ ʪʘ 

ʚʠʜʽʣʝʥʥʷ ʢʘʨʙʽʜʽʚ ʧʦ ʛʨʘʥʠʮʷʭ ʟʝʨʝʥ. ʇʨʠ ʮʴʦʤʫ ʥʘʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ ʚʠʭʦʜʠʪʴ 

ʢʨʠʭʢʠʤ ʪʘ ʩʭʠʣʴʥʠʤ ʜʦ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ. ʋ ʟʚôʷʟʢʫ ʟ ʨʦʟʧʘʜʦʤ ʘʫʩʪʝʥʽʪʫ ʧʨʠ 

ʥʘʛʨʽʚʘʥʥʽ ʩʪʘʣʽ ʮʽʻʾ ʛʨʫʧʠ ʥʝ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 
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ʍʨʦʤʠʩʪʽ ʩʪʘʣʽ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʢʦʨʦʟʽʾ ʪʘ ʤʽʮʥʽʩʪʴ ʧʨʠ 

ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʫʱʽʣʴʥʶʶʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʟʘʩʫʚʦʢ ʜʣʷ ʧʘʨʫ ʪʘ ʚʦʜʠ, ʧʣʫʥʞʝʨʽʚ ʛʽʜʨʦʧʨʝʩʽʚ ʪʘ ʽʥʰʠʭ ʜʝʪʘʣʝʡ. ʋ 

ʪʘʙʣ.28 ʥʘʚʝʜʝʥʦ ʩʝʨʝʜʥʽʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ (ʫ ʚʽʜʩʦʪʢʘʭ) ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʪʘ 

ʪʚʝʨʜʽʩʪʴ ʧʽʩʣʷ ʥʘʧʣʘʚʣʝʥʥʷ. 

ʊʘʙʣʠʮʷ 28 

ˉ 

ʟ/ʧ 

ʊʠʧ 

ʤʝʪʘʣʫ 
C Si Mn Cr Mo W V Ti 

ʊʚʝʨʜʽʩʪʴ, 

ʅRC 

9 1ʍ13 0,10 1,0 0,4 13,0 ï ï ï ï 34 ï 40  

10 3ʍ13 0,25 0,4 0,4 13,0 ï ï ï ï 45 ï 52 

11 1ʍ17ʊ 0,12 0,4 0,4 17,0 ï ï ï 0,2 37 ï 44 

12 120ʍ12ʄ 1,20 0,3 0,3 12,0 0,7 ï ï ï 38 ï 45 

13 200ʍ12ɺʌ 2,00 0,3 0,4 12,5 ï 1,2 0,2 ï 40 ï 48  

ʄʝʪʘʣ ˉ9 ʥʘʧʣʘʚʣʷʶʪʴ ʩʘʤʦʟʘʭʠʩʥʠʤ ʧʦʨʦʰʢʦʚʠʤ ʜʨʦʪʦʤ ʇʇ-ɸʅ106, 

ˉ10 ï ʩʪʘʥʜʘʨʪʥʠʤʠ ʥʘʧʣʘʚʥʠʤʠ ʜʨʦʪʘʤʠ ʅʧ-30ʍ13 ʪʘ ʅʧ-40ʍ13, ˉ11 ï 

ʟʚʘʨʶʚʘʣʴʥʠʤ ʜʨʦʪʦʤ ʉʚ-10ʍ17ʊ. ʄʝʪʘʣʠ ˉ12 ʪʘ 13 ʥʘʧʣʘʚʣʷʶʪʴ 

ʧʦʨʦʰʢʦʚʠʤʠ ʜʨʦʪʘʤʠ ʇʇ-ɸʅ103 ʪʘ ʇʇ-ɸʅ104. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʫʪʚʦʨʝʥʥʷ 

ʧʦʨ ʥʘʧʣʘʚʣʝʥʥʷ ʭʨʦʤʠʩʪʠʭ ʩʪʘʣʝʡ ʚʠʢʦʥʫʶʪʴ ʥʘ ʥʘʡʢʦʨʦʪʰʽʡ ʜʫʟʽ ʧʨʠ ʥʘʧʨʫʟʽ 

24...26 ɺ. ʅʘʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ ʩʭʠʣʴʥʠʡ ʜʦ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ, ʪʦʤʫ ʥʘʧʣʘʚʣʝʥʥʷ 

ʚʝʜʫʪʴ ʟ ʧʦʧʝʨʝʜʥʽʤ ʪʘ ʩʫʧʫʪʥʽʤ ʧʽʜʽʛʨʽʚʦʤ ʜʝʪʘʣʽ ʜʦ 150...250Áʉ. ʆʩʦʙʣʠʚʽ 

ʩʢʣʘʜʥʦʱʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʤʝʪʘʣʽʚ ˉ12 ʪʘ 13 ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʫ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʛʘʨʷʯʠʭ ʪʘ ʭʦʣʦʜʥʠʭ ʪʨʽʱʠʥ. ɺʠʥʠʢʥʝʥʥʷ ʭʦʣʦʜʥʠʭ 

ʪʨʽʱʠʥ ʫʜʘʻʪʴʩʷ ʧʦʧʝʨʝʜʠʪʠ  ʧʦʧʝʨʝʜʥʽʤ ʧʽʜʽʛʨʽʚʦʤ ʜʝʪʘʣʽ  ʜʦ 500Áʉ ʟ 

ʥʘʩʪʫʧʥʠʤ ʫʧʦʚʽʣʴʥʝʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ. ʂʨʠʩʪʘʣʽʟʘʮʽʡʥʽ ʪʨʽʱʠʥʠ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʥʠʢʘʶʪʴ ʧʘʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʥʘ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʫ ʩʪʘʣʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʜʠʬʫʟʽʾ 

ʚʫʛʣʝʮʶ ʟ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʚ ʦʩʥʦʚʥʠʡ. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʨʽʱʠʥ 

ʥʘʧʣʘʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʝʩʪʠ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʛʣʠʙʠʥʦʶ ʧʨʦʧʣʘʚʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʘʣʣʫ, ʱʦ ʢʨʘʱʝ ʚʩʴʦʛʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʽʥʜʫʢʮʽʡʥʦʤʫ ʥʘʧʣʘʚʣʝʥʥʽ ʟ ʨʽʜʢʠʤ 

ʧʨʠʩʘʜʥʠʤ ʤʝʪʘʣʦʤ. 

ʍʨʦʤʦʚʦʣʴʬʨʘʤʦʚʽ ʪʘ ʭʨʦʤʦʤʦʣʽʙʜʝʥʦʚʽ ʩʪʘʣʽ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʪʝʨʤʽʯʥʦʾ ʚʪʦʤʣʝʥʦʩʪʽ ʪʘ ʟʥʦʰʝʥʥʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʥʘʧʣʘʚʣʝʥʥʷ ʚʘʣʢʽʚ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ, ʰʪʘʤʧʽʚ ʛʘʨʷʯʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʪʘ ʽʥ. 
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ʜʝʪʘʣʝʡ. ʉʝʨʝʜʥʽʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ (ʫ ʚʽʜʩʦʪʢʘʭ) ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʪʘ 

ʪʚʝʨʜʽʩʪʴ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 29. 

ʊʘʙʣʠʮʷ 29 

ˉ 

ʟ/ʧ 
ʊʠʧ ʤʝʪʘʣʫ C Si Mn Cr W Mo V 

ʊʚʝʨʜʽʩʪʴ HRC 

ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ, Áʉ  

20 600 

14 25ʍ5ʌʄʉ 0,25 1,1 0,6 5,2 ï 1,2 0,4 40ï46 26ï30 

15 3ʍ2ɺ8 0,32 0,6 0,8 2,5 8,5 ï 0,3 44ï50 34ï40 

16 3ʍ3ɺ3ʄ3ʌ 0,30 1,0 0,7 3,2 2,5 2,4 0,7 44ï48 33ï36 

17 5ʍ4ɺ3ʌ 0,50 0,5 0,8 4,0 3,5 ï 0,4 40ï44 ï 

18 110ʍ14ɺ12ʌ2 1,20 0,5 0,7 14,5 13,0 ï 1,7 40ï55 ï 

ʄʝʪʘʣʠ ˉ14, 15 ʪʘ 16 ʥʘʧʣʘʚʣʷʶʪʴ ʧʦʨʦʰʢʦʚʠʤʠ ʜʨʦʪʘʤʠ ʇʇ-

25ʍ5ʌʄʉ, ʇʇ-3ʍ2ɺ8 ʪʘ ʇʇ-ɸʅ132 ʚʽʜʧʦʚʽʜʥʦ, ˉ17 ï ʩʧʝʯʝʥʦʶ ʩʪʨʽʯʢʦʶ ʃʉ-

5ʍ4ɺ3ʌʉ ʪʘ ˉ18 ï ʧʦʢʨʠʪʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ ɺʉʅ-6. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʨʽʱʠʥ 

ʥʘʧʣʘʚʣʝʥʥʷ ʚʝʜʫʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʜʝʪʘʣʽ 350...400Áʉ ʟ ʥʘʩʪʫʧʥʠʤ 

ʫʧʦʚʽʣʴʥʝʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ. 

ʄʘʩʠʚʥʽ ʜʝʪʘʣʽ ʥʝʦʙʭʽʜʥʦ ʚʽʜʧʫʩʢʘʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 450...550Áʉ ʪʘ 

ʫʧʦʚʽʣʴʥʝʥʦ ʦʭʦʣʦʜʞʫʚʘʪʠ ʨʘʟʦʤ ʟ ʧʽʯʯʶ. ɼʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ 

ʧʦʚʝʨʭʦʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʘʤʦʟʘʭʠʩʥʽ ʧʦʨʦʰʢʦʚʽ ʜʨʦʪʠ, ʥʘʧʨʠʢʣʘʜ ʤʘʨʢʠ ʇʇ-

ɸʅ130. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʟ ʞʦʨʩʪʢʦʶ 

ʟʦʚʥʽʰʥʴʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ.  

ɺʠʩʦʢʦʭʨʦʤʠʩʪʽ ʯʘʚʫʥʠ  ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʜʝʪʘʣʝʡ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʘʙʨʘʟʠʚʥʦʛʦ, ʛʽʜʨʦ - ʪʘ ʛʘʟʦʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʩʫ ʧʨʠ 

ʟʚʠʯʘʡʥʠʭ ʪʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʅʘʧʨʠʢʣʘʜ, ʜʝʪʘʣʽ ʟʘʩʠʧʥʠʭ ʘʧʘʨʘʪʽʚ 

ʜʦʤʝʥʥʠʭ ʧʝʯʝʡ. ɹʨʦʥʴʦʚʽ ʧʣʠʪʠ ʣʦʪʢʽʚ, ʚʘʣʢʠ ʢʦʢʩʦʚʠʭ ʜʨʦʙʘʨʦʢ, ʥʦʞʽ 

ʙʫʣʴʜʦʟʝʨʽʚ, ʟʫʙʠ ʢʦʚʰʽʚ ʝʢʩʢʘʚʘʪʦʨʽʚ ʪʦʱʦ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ (ʫ ʚʽʜʩʦʪʢʘʭ) 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʪʘ ʪʚʝʨʜʽʩʪʴ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ.30. 

ʄʝʪʘʣʠ ˉ19, 20, 22 ʪʘ 23 ʥʘʧʣʘʚʣʷʶʪʴ ʧʦʨʦʰʢʘʤʠ ʟʽ ʩʧʣʘʚʽʚ ʘʙʦ ʩʫʤʽʰʘʤʠ 

ʧʦʨʦʰʢʽʚ ʛʘʟʦʧʦʣʫʤʝʥʝʚʠʤ ʪʘ ʧʣʘʟʤʦʚʠʤ ʩʧʦʩʦʙʘʤʠ, ʘ ʪʘʢʦʞ ʜʫʛʦʚʠʤ ï 

ʥʝʚʠʪʨʘʪʥʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ, ʤʝʪʘʣ ˉ 21 ï ʧʦʢʨʠʪʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ ʜʫʛʦʚʠʤ 

ʩʧʦʩʦʙʦʤ. ɼʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʤʝʪʘʣʫ ˉ 20 ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʨʦʰʢʦʚʽ ʜʨʽʪ ʇʧ-ɸʅ101 

ʪʘ ʩʪʨʽʯʢʫ ʇʃ-ɸʅ101. ʅʘʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ  ʮʽʻʾ ʛʨʫʧʠ ʤʘʻ ʚʠʩʦʢʫ ʩʭʠʣʴʥʽʩʪʴ ʜʦ 
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ʫʪʚʦʨʝʥʥʷ ʭʦʣʦʜʥʠʭ ʪʨʽʱʠʥ, ʧʦʧʝʨʝʜʠʪʠ ʷʢʽ ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ. ʅʘʚʽʪʴ ʧʦʧʝʨʝʜʥʽʡ 

ʧʽʜʽʛʨʽʚ ʜʦ 600Áʉ ʽ ʫʧʦʚʽʣʴʥʝʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʥʝ ʚʠʢʣʶʯʘʶʪʴ ʚʠʥʠʢʥʝʥʥʷ ʪʨʽʱʠʥ. 

ʊʦʤʫ ʟʤʽʮʥʝʥʽ ʜʝʪʘʣʽ ʝʢʩʧʣʫʘʪʫʶʪʴ ʟ ʪʨʽʱʠʥʘʤʠ ʫ ʥʘʧʣʘʚʣʝʥʦʤʫ ʰʘʨʽ, ʷʢʽ ʥʝ 

ʩʧʨʠʯʠʥʷʶʪʴ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ. ɻʦʣʦʚʥʘ ʫʤʦʚʘ ʚʠʩʦʢʦʾ 

ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ï ʚʽʜʩʫʪʥʽʩʪʴ ʪʨʽʱʠʥ ʚʟʜʦʚʞ ʧʦʪʦʢʫ ʘʙʨʘʟʠʚʥʠʭ ʯʘʩʪʦʢ.  

ʊʘʙʣʠʮʷ 30. 

ˉ 

ʟ/ʧ 
ʊʠʧ ʤʝʪʘʣʫ C Si Mn Cr Ni W Mo V B 

ʊ
ʚ
ʝ
ʨ
ʜ
ʽ
ʩ
ʪ
ʴ
 
 

H
R

C
 

19 250ʍ30ʉʈ 2,4 2,0 1,0 26,0 ï ï ï ï 17 54ï58 

20 300ʍ28ʅ4ʉ4 3,0 3,5 1,8 28,0 4,0 ï ï ï ï 48ï54 

21 320ʍ23ʉ2ɻʊʈ 3,2 2,3 1,3 23,0 ï ï ï 1,0 1,0 55ï62 

22 400ʍ28ʅ2ʉ2ɺʄ 3,9 1,0 1,0 27,0 1,8 0,3 0,1 ï ï 52ï56 

23 500ʍ38ʉɻʅ 4,9 2,1 2,0 38,0 1,4 ï ï ï ï 55ï60 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ  ʪʨʽʱʠʥ ʥʘʧʣʘʚʣʝʥʥʷ 

ʚʠʩʦʢʦʭʨʦʤʠʩʪʠʤʠ ʯʘʚʫʥʘʤʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʥʘ ʤʝʪʘʣ ʟ ʤʘʢʩʠʤʘʣʴʥʦ 

ʥʠʟʴʢʦʶ ʤʝʞʝʶ ʪʝʢʫʯʦʩʪʽ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜʰʘʨʠ, 

ʥʘʧʣʘʚʣʝʥʽ ʟʚʘʨʶʚʘʣʴʥʠʤ ʜʨʦʪʦʤ  ʉʚ-08ɸ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʾ 

ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ  ʧʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʚʠʩʦʢʦʭʨʦʤʠʩʪʠʭ ʯʘʚʫʥʽʚ ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʫ ʯʘʩʪʢʫ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʚ ʥʘʧʣʘʚʣʝʥʦʤʫ, ʙʦ 

ʨʦʟʯʠʥʝʥʥʷ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʦʩʥʦʚʥʠʤ ʨʽʟʢʦ ʟʥʠʞʫʻ ʡʦʛʦ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ. 

ʅʘʧʣʘʚʥʽ ʤʘʪʝʨʽʘʣʠ. ɼʨʦʪʠ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ. ʇʝʨʝʜʙʘʯʝʥʦ ʚʠʧʫʩʢ 

ʩʪʘʣʴʥʦʛʦ ʥʘʧʣʘʚʥʦʛʦ ʜʨʦʪʫ (ʅʧ) ʜʽʘʤʝʪʨʦʤ 0,3ï6,0 ʤʤ (ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʝʨʝʚʘʞʥʦ  ʜʽʘʤʝʪʨʦʤ 2,0ï4,0 ʤʤ), ʘ ʪʘʢʦʞ ʢʘʪʘʥʢʠ ʜʽʘʤʝʪʨʦʤ 6,5ï8,0 ʤʤ. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʪʚʝʨʜʽʩʪʴ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʧʣʘʚʥʠʭ 

ʜʨʦʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʟʤʽʮʥʝʥʥʷ ʜʝʪʘʣʝʡ 

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 31. ɼʣʷ ʚʽʜʥʦʚʥʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ 

ʪʘ ʥʘʧʣʘʚʣʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʰʘʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʜʝʢʽʣʴʢʘ ʤʘʨʦʢ 

ʩʪʘʣʴʥʦʛʦ ʟʚʘʨʥʦʛʦ ʜʨʦʪʫ (ʉʚ) ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ.  ʋʩʽ ʮʽ ʜʨʦʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʥʘʧʣʘʚʣʝʥʥʷ ʧʽʜ ʬʣʶʩʦʤ ʘʙʦ ʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘʭʠʩʥʠʭ ʛʘʟʽʚ.  

ʇʦʨʦʰʢʦʚʽ ʜʨʦʪʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʨʦʰʢʦʚʦʛʦ ʜʨʦʪʫ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʙʦʣʦʥʢʠ (ʤôʷʢʦʾ ʩʪʘʣʝʚʦʾ, ʥʽʢʝʣʝʚʦʾ ʘʙʦ ʧʦʜʽʙʥʦʾ ʩʪʨʽʯʢʠ) ʪʘ ʦʩʝʨʜʷ ʟ ʧʦʨʦʰʢʽʚ 
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ʣʝʛʫʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʬʝʨʦʩʧʣʘʚʽʚ, ʯʠʩʪʠʭ ʤʝʪʘʣʽʚ, ʢʘʨʙʽʜʽʚ, ʙʦʨʽʜʽʚ ʪʦʱʦ). 

ɼʦʩʠʪʴ ʣʝʛʢʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʭ ʝʣʝʢʪʨʦʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʋ ʩʘʤʦʟʘʭʠʩʥʠʭ ʧʦʨʦʰʢʦʚʠʭ ʜʨʦʪʘʭ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʢʠʭ ʥʝ ʧʦʪʨʽʙʥʽ ʬʣʶʩ ʘʙʦ 

ʟʘʭʠʩʥʠʡ ʛʘʟ, ʜʦ ʰʠʭʪʠ ʦʩʝʨʜʷ ʜʦʜʘʶʪʴ ʛʘʟʦ- ʪʘ ʰʣʘʢʦʫʪʚʦʨʶʚʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ, 

ʨʦʟʢʠʩʣʶʚʘʯʽ ʪʘ ʝʣʝʤʝʥʪʠ, ʱʦ ʤʘʶʪʴ ʚʝʣʠʢʫ ʭʽʤʽʯʥʫ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʘʟʦʪʫ. 

ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʨʦʰʢʦʚʽ ʜʨʦʪʠ ʜʽʘʤʝʪʨʦʤ 3,6 ʤʤ ʜʣʷ 

ʥʘʧʣʘʚʣʝʥʥʷ ʧʽʜ ʬʣʶʩʦʤ ʪʘ 2,0ï3,0 ʤʤ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʚʽʜʢʨʠʪʦʶ ʜʫʛʦʶ. ɼʣʷ 

ʥʘʧʣʘʚʣʝʥʥʷ ʧʽʜ ʬʣʶʩʦʤ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʜʝʪʘʣʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʨʽʪ ʜʽʘʤʝʪʨʦʤ 

5,0ï6,0 ʤʤ. ʋ ʪʘʙʣ. 32 ʥʘʚʝʜʝʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʪʘ 

ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʨʦʰʢʦʚʠʭ ʜʨʦʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʫ ɯɽɿ ʽʤ. ɭ.ʆ.ʇʘʪʦʥʘ ʜʣʷ 

ʥʘʧʣʘʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʍʦʣʦʜʥʦʢʘʪʘʥʽ, ʧʦʨʦʰʢʦʚʽ ʪʘ ʩʧʝʯʝʥʽ ʩʪʨʽʯʢʠ. ʅʘʧʣʘʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʥʦʶ 

ʩʪʨʽʯʢʦʶ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʨʦʮʝʩʫ, ʤʘʣʠʤ 

ʧʨʦʧʣʘʚʣʝʥʥʷʤ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ, ʚʝʣʠʢʦʶ ʰʠʨʠʥʦʶ ʥʘʧʣʘʚʣʝʥʦʛʦ ʚʘʣʠʢʘ. ʈʘʟʦʤ 

ʟ ʪʠʤ, ʮʝʡ ʧʨʦʮʝʩ ʥʝʜʦʮʽʣʴʥʠʡ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʣʦʛʘʙʘʨʠʪʥʠʭ ʜʝʪʘʣʝʡ ʪʘ ʪʠʭ, 

ʱʦ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʧʦʚʝʨʭʥʶ. ɺ ʪʘʙʣ. 33 ʥʘʚʝʜʝʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʪʨʽʯʦʢ ʜʣʷ 

ʝʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ ʪʘ ʟʘʟʥʘʯʝʥʽ ʪʠʧʦʚʽ ʦʙôʻʢʪʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʉʪʘʣʝʚʫ ʭʦʣʦʜʥʦʢʘʪʘʥʫ ʩʪʨʽʯʢʫ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʧʽʜ ʬʣʶʩʦʤ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʟʽ ʩʪʘʥʜʘʨʪʥʠʭ ʩʪʘʣʝʡ ï ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʪʘ ʧʨʫʞʠʥʥʠʭ. ʗʢ 

ʧʨʘʚʠʣʦ, ʪʦʚʱʠʥʘ ʩʪʨʽʯʢʠ ʩʪʘʥʦʚʠʪʴ 0,4ï1,0 ʤʤ, ʰʠʨʠʥʘ 20ï100 ʤʤ.  

ʌʣʶʩʠ. ɼʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʣʘʚʣʝʥʽ ʪʘ ʢʝʨʘʤʽʯʥʽ ʬʣʶʩʠ. 

ʇʣʘʚʣʝʥʽ ʬʣʶʩʠ ʣʝʛʫʶʪʴ ʤʝʪʘʣ ʥʝʩʫʪʪʻʚʦ, ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʣʝʛʦʚʘʥʠʤ ʝʣʝʢʪʨʦʜʥʠʤ ʜʨʦʪʦʤ (ʩʪʨʽʯʢʦʶ).  ʗʢ ʽ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ, ʷʢʽʩʪʴ 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʰʘʨʫ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʘʚʠʣʴʥʠʤ ʚʠʙʦʨʦʤ 

ʪʠʧʫ ʪʘ ʩʢʣʘʜʫ ʬʣʶʩʫ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘʡʯʘʩʪʽʰʝ ʚʞʠʚʘʥʠʭ ʧʨʠ ʥʘʧʣʘʚʣʝʥʥʽ 

ʧʣʘʚʣʝʥʠʭ ʬʣʶʩʽʚ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 34.  

ɺʠʩʦʢʦʘʢʪʠʚʥʽ ʬʣʶʩʠ ɸʅ-348ɸ ʪʘ ɸʅ-60 ʽʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ SiO2  ʪʘ 

MnO ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʠʭ ʪʘ ʥʠʟʴʢʦʣʝʛʦʚʘʥʠʭ 

ʩʪʘʣʝʡ. ʎʽ ʬʣʶʩʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʭʦʨʦʰʝ ʬʦʨʤʫʚʘʥʥʷ ʥʘʧʣʘʚʣʝʥʦʛʦ ʚʘʣʠʢʘ, ʤʘʣʫ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʦʨ ʪʘ ʭʦʨʦʰʫ ʟʜʘʪʥʽʩʪʴ ʰʣʘʢʦʚʦʾ ʢʽʨʢʠ ʚʽʜʜʽʣʷʪʠʩʷ. 
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ʇʝʤʟʦʧʦʜʽʙʥʠʡ ʬʣʶʩ ɸʅ-60 ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ 

ʝʣʝʢʪʨʦʜʥʦʶ ʩʪʨʽʯʢʦʶ ʪʘ ʙʘʛʘʪʦʝʣʝʢʪʨʦʜʥʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ.  

ɸʢʪʠʚʥʠʡ ʙʝʟʤʘʨʛʘʥʮʝʚʠʡ ʬʣʶʩ ɸʅ-26 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ 

ʥʘʧʣʘʚʣʝʥʥʷ ʘʫʩʪʝʥʽʪʥʠʭ ʭʨʦʤʦʥʽʢʝʣʝʚʠʭ ʩʪʘʣʝʡ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʣʝʛʦʚʘʥʠʭ ʪʘ 

ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ. ʇʝʨʝʚʘʛʘ ʮʴʦʛʦ ʬʣʶʩʫ ï ʚʽʜʤʽʥʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʚʘʣʠʢʘ ʪʘ ʜʫʞʝ ʤʘʣʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʧʦʨ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʧʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʥʠʟʴʢʦ - ʪʘ ʩʝʨʝʜʥʴʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ 

ʻ ʥʠʟʴʢʦʢʨʝʤʥʠʩʪʠʡ ʬʣʶʩ ɸʅ-20. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʠʪʴ ʟʘʜʦʚʽʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʧʣʘʚʣʶʚʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʣʝʛʢʫ ʚʽʜʜʽʣʠʤʽʩʪʴ ʰʣʘʢʦʚʦʾ ʢʽʨʢʠ ʟ ʧʦʚʝʨʭʥʽ ʷʢ 

ʭʦʣʦʜʥʦʛʦ, ʪʘʢ ʽ ʥʘʛʨʽʪʦʛʦ ʜʦ 300...400 Áʉ ʤʝʪʘʣʫ. 

ʇʝʤʟʦʧʦʜʽʙʥʠʡ ʥʠʟʴʢʦʢʨʝʤʥʠʩʪʠʡ ʬʣʶʩ ɸʅ-70 ʙʽʣʴʰ ʪʫʛʦʧʣʘʚʢʠʡ, ʥʽʞ 

ɸʅ-20, ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʧʣʘʚʣʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʚʽʜʥʦʩʥʦ 

ʤʘʣʠʭ ʜʽʘʤʝʪʨʽʚ. 

ʅʝʡʪʨʘʣʴʥʽ ʙʝʟʤʘʨʛʘʥʮʝʚʽ ʬʣʶʩʠ ʤʘʨʦʢ ɸʅ-15, ɸʅ-28, ʆʌ-10 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʩʝʨʝʜʥʴʦ- ʪʘ ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʪʘ ʩʧʣʘʚʽʚ. 

ʎʽ ʬʣʶʩʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʣʦʶ ʦʢʠʩʣʶʚʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʭʦʨʦʰʝ ʬʦʨʤʫʚʘʥʥʷ ʥʘʧʣʘʚʣʝʥʦʛʦ ʚʘʣʠʢʘ. ʅʝʜʦʣʽʢʦʤ ʮʠʭ ʬʣʶʩʽʚ ʻ ʧʦʛʘʥʘ 

ʚʽʜʜʽʣʠʤʽʩʪʴ ʰʣʘʢʦʚʦʾ ʢʦʨʢʠ ʟ ʧʦʚʝʨʭʥʽ ʰʚʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʚʘʥʘʜʽʡ ʪʘ ʥʽʦʙʽʡ. 

ɺʦʥʠ ʪʘʢʦʞ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ, ʱʦ ʚʠʤʘʛʘʻ ʦʙʦʚôʷʟʢʦʚʦʛʦ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʨʦʞʘʨʶʚʘʥʥʷ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ.  

ʌʪʦʨʠʜʥʽ ʬʣʶʩʠ ɸʅ-72 ʪʘ ɸʅ-90 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʝʣʝʢʪʨʦʜʫʛʦʚʦʤʫ 

ʪʘ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʤʫ ʥʘʧʣʘʚʣʝʥʥʽ ʣʝʛʦʚʘʥʠʭ ʪʘ ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʪʘ 

ʩʧʣʘʚʽʚ. ɼʦ ʧʦʟʠʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʮʠʭ ʬʣʶʩʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʚʽʜʤʽʥʥʫ ʚʽʜʜʽʣʠʤʽʩʪʴ 

ʰʣʘʢʦʚʦʾ ʢʦʨʢʠ, ʭʦʨʦʰʽ ʬʦʨʤʫʚʘʣʴʥʽ ʪʘ ʨʘʬʽʥʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.  
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ʊʘʙʣʠʮʷ 31 ï ʉʪʘʣʝʚʽ ʥʘʧʣʘʚʣʶʚʘʣʴʥʽ (ʅʧ) ʪʘ ʟʚʘʨʶʚʘʣʴʥʽ (ʉʚ) ʜʨʦʪʠ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʄʘʨʢʘ 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ, % ʊʚʝʨʜʽʩʪʴ 

ʧʽʩʣʷ 

ʥʘʧʣʘʚʣʝʥʥʷ 

ʊʠʧʦʚʽ ʦʙôʻʢʪʠ ʥʘʧʣʘʚʣʝʥʥʷ 
C Mn Si Cr Ni ɯʥʰʽ  

ʅʧ-30 0,27ï0,35 0,5ï 0,8 0,2ï0,4 Ò0,25 Ò0,3 ï  160ï220HB ʆʩʽ, ʚʘʣʠ, ʰʧʠʥʜʝʣʽ 

ʅʧ-45 0,42ï0,50 0,5ï0,8 0,2ï0,4 Ò0,25 Ò0,3 ï 160ï220HB ʊʝ ʩʘʤʝ 

ʅʧ-50 0,45ï 0,55 0,5ï0,8 0,2ï0,4 Ò0,25 Ò0,3 ï 180ï240HB ʆʧʦʨʥʽ ʨʦʣʠʢʠ, ʚʘʣʠ, ʦʩʽ 

ʅʧ-65 0,60ï 0,70 0,5ï0,8 0,2ï0,4 Ò0,25 Ò0,3 ï 220ï300HB ʊʝ ʩʘʤʝ 

ʅʧ-40ɻ 0,35ï 0,45 0,7ï 1,0 0,2ï0,4 Ò0,30 Ò0,3 ï 180ï240HB ʆʩʽ, ʚʘʣʠ, ʰʧʠʥʜʝʣʽ 

ʅʧ-65ɻ 0,60ï0,70 0,9ï1,2 0,2ï0,4 Ò0,30 Ò0,3 ï 230ï310HB ʆʧʦʨʥʽ ʨʦʣʠʢʠ, ʢʨʘʥʦʚʽ ʢʦʣʝʩʘ, 

ʚʘʣʠ 

ʅʧ-30ʍɻʉɸ 0,27ï0,35 0,8ï1,1 0,9ï1,2 0,8ï1,1 Ò0,4 ï 220ï300HB ʆʙʪʠʩʢʥʽ ʧʨʦʢʘʪʥʽ ʚʘʣʢʠ, 

ʢʨʘʥʦʚʽ ʢʦʣʝʩʘ 

ʅʧ-50ʍ6ʌʄʉ 0,45ï0,55 0,3ï0,6 0,8ï1,2 5,5ï6,5 Ò0,4 0,4-0,6V, 

1,2-1,6Mo 

42ï48 HRCʝ ʐʪʘʤʧʠ, ʚʘʣʢʠ ʩʦʨʪʦʧʨʦʢʘʪʥʠʭ 

ʪʘ ʦʙʪʠʩʢʥʠʭ ʩʪʘʥʽʚ 

ʅʧ-40ʍ13 0,35ï0,45 Ò0,8 Ò0,8 12,0ï14,0 Ò0,6  45ï52 HRCʝ ʈʽʟʥʽ ʥʦʞʽ, ʰʪʘʤʧʠ 

ʅʧ-30ʍ10ɻ10ʊ 0,27ï0,35 10,0ï12,0 Ò0,4 10,0ï12,0 Ò0,6  200ï220HB ʂʨʘʥʦʚʽ ʢʦʣʝʩʘ, ʧʣʫʥʞʝʨʠ 

ʛʽʜʨʦʧʨʝʩʽʚ 

ʅʧ-45ʍ4ɺ3ʌ 0,40ï0,50 0,8ï1,2 0,7ï1,0 3,6ï4,6 Ò0,6 2,5-3,0W, 

0,2-0,4V 

38ï45 HRCʝ ʐʪʘʤʧʠ, ʚʘʣʢʠ ʩʦʨʪʦ- ʪʘ 

ʣʠʩʪʦʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ 

ʅʧ-45ɺ8ʍ2ʌ 0,40ï0,50 1,0ï1,4 0,4ï0,7 2,2ï3,0 Ò0,6 8,0-9,5W, 

0,3-0,5V 

40ï46 HRCʝ ʐʪʘʤʧʠ, ʚʘʣʢʠ ʩʦʨʪʦ- ʪʘ 

ʣʠʩʪʦʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ, ʥʦʞʽ 

ʅʧ-60ɺ10ʍ3ʌ 0,55ï0,65 1,3ï1,8 0,4ï0,7 2,6ï3,6 Ò0,4 9,0-

10,5W, 

0,2-0,4V 

42ï50 HRCʝ ʐʪʘʤʧʠ, ʚʘʣʢʠ ʩʦʨʪʦ- ʪʘ 

ʣʠʩʪʦʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ 

ʉʚ-08 Ò0,10 0,35ï0,60 Ò0,03 Ò0,15 Ò0,3 ï 120ï160HB ʆʩʽ, ʚʘʣʠ, ʧʽʜʰʘʨ 

ʉʚ-08ɻ2ʉ 0,05ï0,11 1,80ï2,10 0,70ï0,95 Ò0,20 Ò0,25 ï 180ï210HB ʊʝ ʩʘʤʝ 

ʉʚ-18ʍɻʉ 0,15ï0,22 0,80ï1,10 0,90ï1,20 0,8ï1,1 Ò0,3 ï 240ï300HB ʆʩʽ, ʚʘʣʠ 
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ʊʘʙʣʠʮʷ 32 ï ʇʦʨʦʰʢʦʚʽ ʥʘʧʣʘʚʥʽ ʜʨʦʪʠ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ  

ʄʘʨʢʘ ʜʨʦʪʫ (ʬʣʶʩʫ) 
ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʝʣʝʤʝʥʪʽʚ ʫ ʥʘʧʣʘʚʣʝʥʦʤʫ ʤʝʪʘʣʽ, % ʪʚʝʨʜʽʩʪʴ 

ʥʘ ʧʣʘʚʢʠ 

ʪʠʧʦʚʽ ʦʙôʻʢʪʠ 

ʥʘʧʣʘʚʣʝʥʥʷ C Mn Si Cr Mo V ʽʥʰʽ 

1 2 3 4 5 6 7 8 9 10 

ʇʇ-ʅʧ-200ʍ12ʄ  

(ɸʅ-15ʄ, ɸʅ-20) 
1,9 0,3 0,3 12,0 0,55 ï  ï 

40-46 HRCʝ 
(60-62 HRCʝ 
ʧʽʩʣʷ ʪ/ʦ) 

ʥʦʞʽ ʭʦʣʦʜʥʦʛʦ 

ʨʽʟʘʥʥʷ, ʢʝʨʥʠ 

ʢʣʽʱʦʚʠʭ ʢʨʘʥʽʚ 

ʇʇ-ʅʧ-200ʍ12ɺʌ  

(ɸʅ-15ʄ, ɸʅ-20) 
2,0 0,3 0,4 12,0 ï 0,25 1,2W 

40-46 HRCʝ 

(60-62 HRCʝ 
ʧʽʩʣʷ ʪ/ʦ) 

ʪʝ ʩʘʤʝ 

ʇʇ-ʅʧ-200ʍ15ʉ1ɻʈʊ 

ʩʘʤʦʟʘʭʠʩʥʘ 
2,0 1,0 1,5 15,0 ï ï 

0,7B, 

0,6Ti 
50-56 HRCʝ 

ʤʦʣʦʪʢʠ 

ʨʦʪʦʨʥʠʭ ʪʘ 

ʚʘʣʢʠ ʢʦʢʩʦʚʠʭ 

ʜʨʦʙʘʨʦʢ 

ʇʇ-ʅʧ-250ʍ10ɹ8ʉ2ʊ 

ʩʘʤʦʟʘʭʠʩʥʘ 
2,5 ï 2,0 10,0 ï ï 

8,0Nb, 

1,0Ti 
50-58 HRCʝ ʪʝ ʩʘʤʝ 

ʇʇ-ʅʘ-300ʍ22ʄʈ2ʊ 

ʩʘʤʦʟʘʭʠʩʥʘ 
3,0 1,0 1,0 22,0 0,8 ï 

1,8B, 

0,6Ti 
56-63 HRCʝ ʪʝ ʩʘʤʝ 

ʇʇ-ʅʧ-18ʍ1ɻ1ʄ  

(ɸʅ-348ɸ, ɸʅ-60) 
0,18 1,4 0,8 1,4 0,4 ï ï 320-380HB 

ʢʨʘʥʦʚʽ ʢʦʣʝʩʘ, 

ʨʦʣʠʢʠ 

ʨʦʣʴʛʘʥʛʽʚ 

ʇʇ-ʅʧ-12ʍ14ʅ3 

ʩʘʤʦʟʘʭʠʩʥʘ 
0,12 0,6 0,8 14,0 ï ï 3,0Ni 42-48 HRCʝ 

ʧʣʫʥʞʝʨʠ 

ʛʽʜʨʦʧʨʝʩʽʚ 

ʇʇ-ʅʧ-15ʍ13  

(ɸʅ-26ʇ, ɸʅ-26ʉʇ) 
0,15 0,6 0,8 13,0 ï ï ï 38-48 HRCʝ 

ʨʦʣʠʢʠ ʄʅʃɿ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʜʽʣʷʥʦʢ) 

ʇʇ-ʅʧ-12ʍ13ʅ2ʄʌɸ (ɸʅ-

26ʇ, ɸʅ-26ʉʇ) 
0,12 0,8 0,6 13,0 0,8 0,2 

1,6Ni, 

0,06N 
38-52 HRCʝ 

ʨʦʣʠʢʠ ʄʅʃɿ 

(ʢʨʠʚʦʣʽʥʽʡʥʠʭ 

ʜʽʣʷʥʦʢ) 

ʇʇ-ʅʧ-50ʍ6ʉɻʈʊ 

ʩʘʤʦʟʘʭʠʩʥʘ 
0,5 0,5 1,2 8,0 ï ï 

0,7B, 

0,2Ti 
57-62 HRCʝ 

ʦʙʨʽʟʥʽ ʪʘ 

ʚʠʨʫʙʥʽ ʰʪʘʤʧʠ 
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1 2 3 4 5 6 7 8 9 10 

ʇʇ-ʅʧ-80ʍ12ʂ4ʌ3ɺ2ʄ2ʅʈ 0,8 ï ï 12,0 2,0 3,0 

4,0Co; 

2,0W; 

1,0Ni; 

0,1B 

57-60 HRCʝ ʪʝ ʩʘʤʝ 

ʇʇ-ʅʧ-25ʍ5ʌʄʉ  

(ɸʅ-15) 
0,25 0,6 1,0 5,0 1,1 0,4 ï 

40-46 HRCʝ 

(47-50 HRCʝ 
ʧʽʩʣʷ ʪ/ʦ) 

ʚʘʣʢʠ ʛʘʨʷʯʦʾ 

ʧʨʦʢʘʪʢʠ, ʥʦʞʽ ʪʘ 

ʰʪʘʤʧʠ ʛʘʨʷʯʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ 

ʇʇ-ʅʧ-30ʍ4ɺ2ʄ2ʌʉ (ɸʅ-

20) 
0,30 0,8 0,9 4,0 2,2 0,5 2,5W 47-51 HRCʝ ʪʝ ʩʘʤʝ 

ʇʇ-ʅʧ-35ɺ9ʍ3ʉʌ (ɸʅ-20) 0,35 0,9 0,8 3,0 ï 0,3 9,0W 44-50 HRCʝ ʪʝ ʩʘʤʝ 

ʇʇ-ʅʧ-30ʍ2ʄ2ʌʅ (ɸʅ-20) 0,3 0,8 1,0 2,5 2,4 0,5 1,0Ni 42-48 HRCʝ ʪʝ ʩʘʤʝ 

ʇʇ-ʅʧ-ʅ12ʍ3ʄ2ɼ 

ʩʘʤʦʟʘʭʠʩʥʘ (ɸʅ-20) 
Ò0,1 0,5 0,5 3,0 2,0 ï 

12,0Ni, 

1,0Cu 

32-35 HRCʝ 

(48-52 HRCʝ 
ʧʽʩʣʷ 

ʩʪʘʨʽʥʥʷ) 

ʪʝ ʩʘʤʝ 

ʇʇ-ʅʧ-45ɺ9ʍ3ʉʌ (ɸʅ-20) 0,45 0,9 0,8 3,0 ï 0,3 9,0W 44-50 HRCʝ ʪʝ ʩʘʤʝ 

ʇʇ-ʅʧ-90ɻ13ʅ4 

ʩʘʤʦʟʘʭʠʩʥʘ 
0,8 13,0 0,2 ï ï ï 4,0Ni 160-240HB 

ʭʨʝʩʪʦʚʠʥʠ 

ʩʪʨʽʣʦʯʥʠʭ 

ʧʝʨʝʚʦʜʽʚ, ʣʠʪʚʦ 

ʟʽ ʩʪʘʣʽ ɻ13ʃ 

ʇʇ-ʅʧ-14ʉʊ ʩʘʤʦʟʘʭʠʩʥʘ 0,14 0,5 0,6 ï ï ï 0,4Ti 240-260HB 
ʨʦʙʦʯʽ ʢʦʣʝʩʘ 

ʢʨʘʥʽʚ, ʦʩʽ, ʚʘʣʠ 

ʇʇ-ʅʧ-19ʉʊ ʩʘʤʦʟʘʭʠʩʥʘ 0,19 0,5 0,6 0,4 ï ï 0,6Ti 300-310HB ʪʝ ʩʘʤʝ 
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ʊʘʙʣʠʮʷ 33 ï ʉʪʨʽʯʢʠ ʜʣʷ ʝʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʄʘʨʢʘ ʩʪʨʽʯʢʠ (ʬʣʶʩʫ) 
ʄʘʩʦʚʘ ʜʦʣʷ, % ʊʚʝʨʜʽʩʪʴ 

ʥʘʧʣʘʚʢʠ 

ʊʠʧʦʚʽ ʦʙôʻʢʪʠ 

ʥʘʧʣʘʚʣʝʥʥʷ C Mn Si Cr Ni Ti Mo ɯʥʰʽ 

1 2 3 4 5 6 7 8 9 10 11 

ʉʪʘʣʝʚʽ ʭʦʣʦʜʥʦʢʘʪʘʥʽ 

50ɻ (ɸʅ-60) 0,5 1,0 0,3 0,3 0,3  ï   ï   ï  230 ï 280 

HB 

ʆʧʦʨʥʽ ʨʦʣʠʢʠ, 

ʢʨʘʥʦʚʽ ʢʦʣʝʩʘ, 

ʚʘʣʠ 

65ɻ (ɸʅ-60) 0,65 1,0 0,3 0,3 0,3 ï ï ï 230ï310 

HB 

ʊʝ ʩʘʤʝ 

50ʍʌɸ (ɸʅ-60) 0,5 1,0 0,3 1,0 0,4 ï ï 0,2V 52-56 

HRCʝ 

ʅʦʞʽ ʪʘ ʰʪʘʤʧʠ 

ʛʘʨʷʯʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ 

25ʍ5ʌʄʉ (ɸʅ-60) 0,25 1,0 1,0 5,0 ï ï ï 0,5V 40-46 

HRCʝ 

ɺʘʣʢʠ ʛʘʨʷʯʦʾ 
ʧʨʦʢʘʪʢʠ, ʥʦʞʽ ʪʘ 
ʰʪʘʤʧʠ ʛʘʨʷʯʦʛʦ 
ʰʪʘʤʧʫʚʘʥʥʷ 

ʇʦʨʦʰʢʦʚʽ  

ʇʃ-ʅʧ-40ʍ2ʅ6ɻ2ʉ2ʄ2ʌɹ  

(ɸʅ-60) 

0,4 2,0 2,0 2,0 6,0 ï 2,0 1,0Nb, 

1,0V 

50ï56 

HRCʝ 

ʅʦʞʽ ʛʘʨʷʯʦʛʦ 

ʨʽʟʘʥʥʷ 

ʇʃ-ʅʧ-120ʍ22ʈ3ɻ2ʉ 

ʩʘʤʦʟʘʭʠʩʥʘ 

1,2 2,0 1,0 22,0 ï 1,0 ï 3,0B 54ï60 

HRCʝ 

ʄʦʣʦʪʢʠ ʜʨʦʙʘʨʦʢ, 

ʢʦʥʫʩʠ ʪʘ ʯʘʰʽ 

ʜʦʤʝʥʥʠʭ ʧʝʯʝʡ 

ʇʃ-ʅʧ-300ʍ25ʉ3ɻ2ʅ2 

(ɸʅ-60) 

3,0 2,0 3,0 25,0 2,0 ï ï ï 50ï54 

HRCʝ 

ʊʝ ʩʘʤʝ 

ʇʃ-ʅʧ-400ʍ25ʉ3ɻ2ʄʅ 

ʩʘʤʦʟʘʭʠʩʥʘ 

4,0 2,0 3,0 25,0 1,0 ï 1,0 ï 50ï58 

HRCʝ 

ʄʦʣʦʪʢʠ ʜʨʦʙʘʨʦʢ 

ʇʃ-ʅʧ-400ʍ20ɹ7ʄ7ʅ5ɺ2ʌ 

ʩʘʤʦʟʘʭʠʩʥʘ 

4,5 ï ï 20,0 5,0 ï 7,0 2,0W, 

1,0V, 

7,0Nb 

54ï60 

HRCʝ 

ʂʦʥʫʩʠ ʪʘ ʯʘʰʽ 

ʜʦʤʝʥʥʠʭ ʧʝʯʝʡ 

ʇʃ-ʅʧ-500ʍ40ʅ40ʉ2ʈʎ 

ʩʘʤʦʟʘʭʠʩʥʘ 

5,0 1,0 2,0 40,0 40,0 ï ï 0,2B 50ï56 

HRCʝ 

ʊʝ ʩʘʤʝ 
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1 2 3 4 5 6 7 8 9 10 11 

ʉʧʝʯʝʥʽ  

ʃʉ-50ʍ4ɺ3ʌʉ (ɸʅ-60) 0,7 0,4 0,5 5,0 ï ï ï 4,0W, 

0,7V 

42ï46 

HRCʝ 

ɺʘʣʢʠ ʛʘʨʷʯʦʾ 

ʧʨʦʢʘʪʢʠ, ʥʦʞʽ 

ʛʘʨʷʯʦʛʦ ʨʽʟʘʥʥʷ, 

ʰʪʘʤʧʠ ʛʘʨʷʯʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ 

ʃʉ-45ʍ4ɺ3ʌʉ  

(ɸʅ-26ʇ) 

0,6 0,5 0,9 4,2 ï ï ï 0,6W, 

0,6V 

42ï46 

HRCʝ 

ʊʝ ʩʘʤʝ 

ʃʉ-25ʍ5ʌʄʉ (ɸʅ-60) 0,4 0,4 0,7 6,2 ï ï 1,5 0,8V 38ï44 

HRCʝ 

ʊʝ ʩʘʤʝ  

ʃʉ-18ʍɻʉɸ (ɸʅ-60) 0,3 0,7 0,9 1,1 ï ï ï ï 24-32  

HRCʝ 

ʆʙʪʠʩʢʥʽ ʚʘʣʢʠ 

ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ, 

ʢʨʘʥʦʚʽ ʢʦʣʝʩʘ 

ʃʉ-12ʍ13ʅ2ʄʌɸ  

(ɸʅ-26ʇ) 

0,12 0,8 0,6 13,0 1,6 ï 0,8 0,1N, 

0,2V 

38ï52 

HRCʝ 

ʈʦʣʠ ʄʅʃɿ 

ʊʘʙʣʠʮʷ 34 ï ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʣʘʚʣʝʥʠʭ ʬʣʶʩʽʚ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ 
ʤʘʨʢʘ 

ʬʣʶʩʫ 

ʤʘʩʦʚʘ ʯʘʩʪʢʘ, % 

SiO2 MnO CaO MgO Al2O3 CaF2 FeO K2O+Na2O ʽʥʰʽ 

ɸʅ-348ɸ 42,0 36,0 Ò6,5 6,0 Ò4,5 4,5 Ò2,0 ï ï 

ɸʅ-60 42,0 38,0 6,0 2,0 Ò5,0 6,0 Ò1,5 ï ï 

ɸʅ-26 30,0 3,0 6,0 17,0 21,0 22,0 Ò1,5  ï ï 

ɸʅ-20 20,0 Ò0,5 7,0 11,0 30,0 29,0 Ò1,0 2,5 ï 

ɸʅ-15ʄ 10,0 Ò1,0 30,0 Ò2,0 35,0 18,0 Ò1,0 ï 4,0NaF 

ɸʅ-28 8,0 Ò1,0 38,0 Ò2,0 38,0 10,0 Ò2,0 1,5 ï 

ɸʅ-70 7,0 ï 30,0 ï 30,0 30,0 1,0 2,0 ï 

ɸʅ-72 8,0 Ò1,0 30,0 ï 20,0 30,0 Ò2,0 ï 10,0ZrO2 

ʆʌ-6 Ò4,0 Ò0,3 20,0 3,0 22,0 52,0 1,5 ï ï 

ʆʌ-10 11,0 ï Ò8,0 12,0 30,0 40,0 Ò1,0 ï ï 

 



ʂʝʨʘʤʽʯʥʽ ʬʣʶʩʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʯʠʩʣʘ ʥʝʧʣʘʚʣʝʥʠʭ. ɰʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ 

ʩʫʤʽʰʽ ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʢʨʽʧʣʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʝʡʢʠʭ 

ʨʝʯʦʚʠʥ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʨʽʜʢʦʛʦ ʩʢʣʘ. ʉʫʯʘʩʥʽ ʢʝʨʘʤʽʯʥʽ ʬʣʶʩʠ ʜʣʷ 

ʥʘʧʣʘʚʣʝʥʥʷ ʩʪʚʦʨʝʥʽ ʥʘ ʤʘʛʥʝʟʽʘʣʴʥʦ-ʘʣʶʤʽʥʘʪʥʽʡ ʦʩʥʦʚʽ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʪʨʠʤʘʥʥʷ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʙʫʜʴ-ʷʢʦʾ ʥʝʦʙʭʽʜʥʦʾ ʪʚʝʨʜʦʩʪʽ. ɺ ʦʩʥʦʚʥʦʤʫ 

ʮʝ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʡʦʛʦ ʣʝʛʫʚʘʥʥʷ ʭʨʦʤʦʤ ʪʘ ʚʫʛʣʝʮʝʤ ʯʝʨʝʟ ʬʣʶʩ. 

ʉʝʨʝʜʥʽʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʤʝʪʘʣʫ, ʥʘʧʣʘʚʣʝʥʦʛʦ ʟʚʘʨʶʚʘʣʴʥʠʤ ʜʨʦʪʦʤ ʉʚ-08, ʪʘ 

ʦʪʨʠʤʫʚʘʥʘ ʧʨʠ ʮʴʦʤʫ ʪʚʝʨʜʽʩʪʴ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ.35. 

ɺʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʨʘʤʽʯʥʦʛʦ ʬʣʶʩʫ 

ʥʝʦʙʭʽʜʥʦ ʩʫʚʦʨʦ ʜʦʜʝʨʞʫʚʘʪʠʩʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʨʝʞʠʤʽʚ 

ʥʘʧʣʘʚʣʝʥʥʷ, ʽʥʘʢʰʝ ʥʝʚʽʜʚʦʨʦʪʥʠʤ ʙʫʜʝ ʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʩʢʣʘʜʫ 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʚʽʜ ʟʘʜʘʥʦʛʦ. 

ʊʘʙʣʠʮʷ 35 ï   ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʪʚʝʨʜʽʩʪʴ ʤʝʪʘʣʫ, ʥʘʧʣʘʚʣʝʥʦʛʦ 

ʜʨʦʪʦʤ  ʉʚ-08 ʧʽʜ ʨʽʟʥʠʤʠ ʢʝʨʘʤʽʯʥʠʤʠ ʬʣʶʩʘʤʠ 
ʤʘʨʢʘ 

ʬʣʶʩʫ 

ʤʘʩʦʚʘ ʯʘʩʪʢʘ, % ʪʚʝʨʜʽʩʪʴ, 

HRCʝ ʉ Si Mn Cr Mo V Cu 

ɾʉʅ-1 0,5 0,6 2,0 5,4 ï ï ï 45-50 

ɾʉʅ-2 0,3 0,3 1,2 2,8 ï ï ï 33-38 

ɾʉʅ-4 1,1 0,6 0,6 5,0 ï ï ï 40-43 

ɾʉʅ-5 0,2 0,3 0,3 6,2 0,7 0,3 ï 35-38 

ɾʉʅ-6 0,3 0,6 3,8 5,5 0,7 0,6 1,5 40-43 

ɸʅʂ-18 0,3 0,2 1,4 3,5 ï ï ï 35-40 

ɸʅʂ-19 0,6 0,3 0,8 4,5 ï ï ï 50-55 

ɸʅʂ-40 0,2 0,8 1,2 1,2 ï ï ï 25-30 
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 ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ 2 

1. ʗʢʽ ʟʤʽʥʠ ʫ ʚʠʤʦʛʘʭ ʜʦ ʷʢʦʩʪʽ ʟʚʘʨʶʚʘʣʴʥʠʭ ʜʨʦʪʽʚ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ 

ʛʘʨʤʦʥʽʟʦʚʘʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ɼʉʊʋ ISO 14341:2004? 

2. ʅʘʚʝʜʽʪʴ ʧʝʨʝʣʽʢ ʥʘʧʨʷʤʢʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʣʝʢʪʨʦʜʥʠʭ ʜʨʦʪʽʚ. 

3. ʗʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʠʡʦʤʠ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟ ʦʛʣʷʜʫ ʥʘ ʷʢʽʩʪʴ ʚʠʧʫʩʢʫ 

ʢʘʪʘʥʢʠ? 

4. ʉʬʦʨʤʫʣʶʡʪʝ ʩʫʪʴ ʩʧʦʩʦʙʽʚ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʥʠʭ 

ʜʨʦʪʽʚ. 

5. ʗʢʽ ʩʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʨʦʰʢʦʚʠʭ 

ʜʨʦʪʽʚ? 

6. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʛʘʟʦʚʦʛʦ ʟʘʭʠʩʪʫ ʟʦʥʠ ʜʫʛʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷ. 

7. ʅʘ ʯʦʤʫ ˇʨʫʥʪʫʶʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʬʣʶʩʽʚ ʪʘ ʧʨʠʥʮʠʧʠ ʾʭ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ? 

8. ʏʠʤ ʟʫʤʦʚʣʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʘʛʣʦʤʝʨʦʚʘʥʠʭ ʬʣʶʩʽʚ? 

9. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʨʦʙʦʪʫ ʩʫʯʘʩʥʠʭ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʟʚʘʨʶʚʘʣʴʥʦʾ ʜʫʛʠ, 

ʧʝʨʝʜʦʚʩʽʤ ʽʥʚʝʨʪʦʨʽʚ ʪʘ ʯʦʧʧʝʨʽʚ. 

10. ʋ ʯʦʤʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʝʨʝʚʘʛʘ ʩʧʦʩʦʙʫ ɺʂɿ? 

11. ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ STT-ʩʧʦʩʽʙ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ MAG-ʟʚʘʨʶʚʘʥʥʷ? 

12. ʋ ʯʦʤʫ ʩʫʪʴ ʧʝʨʝʚʘʛʠ ʽʤʧʫʣʴʩʥʦʛʦ ʧʦʜʘʚʘʥʥʷ ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ? 

13. ɿʘ ʷʢʠʤʠ ʥʘʧʨʷʤʘʤʠ ʚʠʢʦʥʫʶʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʚʘʨʶʚʘʥʥʷ ʧʽʜ ʬʣʶʩʦʤ? 

14. ʗʢʽ ʨʝʟʝʨʚʠ ʫ TIG-ʟʚʘʨʶʚʘʥʥʷ? ʗʢ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ? 

15. ɿʘ ʷʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʠʢʦʥʫʶʪʴ ʚʠʙʽʨ ʜʦʮʽʣʴʥʦʛʦ ʩʧʦʩʦʙʫ 

ʝʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ? 

16. ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜʥʦʚʣʝʥʥʷ/ʟʤʽʮʥʝʥʥʷ ʜʦʨʝʯʥʦ ʥʘʥʦʩʠʪʠ 

ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʫ ʥʠʟʴʢʦʣʝʛʦʚʘʥʫ ʩʪʘʣʴ? ɺʠʩʦʢʦʤʘʨʛʘʥʮʝʚʠʩʪʫ ʘʫʩʪʝʥʽʪʥʫ 

ʩʪʘʣʴ? ʍʨʦʤʠʩʪʽ ʩʪʘʣʽ? ɺʠʩʦʢʦʭʨʦʤʠʩʪʠʡ ʯʘʚʫʥ? ʍʨʦʤʠʩʪʦʚʦʣʴʬʨʘʤʦʚʫ 

ʘʙʦ ʭʨʦʤʠʩʪʦʤʦʣʽʙʜʝʥʦʚʫ ʩʪʘʣʽ? 

17. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʙʣʘʩʪʽ ʜʦʮʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʥʘʧʣʘʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (ʜʨʦʪʠ ï ʩʫʮʽʣʴʥʽ ʪʘ ʧʦʨʦʰʢʦʚʽ, ʬʣʶʩʠ) 
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3 ɺʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 

3.1 ʇʣʘʟʤʦʚʽ ʪʝʭʥʦʣʦʛʽʾ  

ʇʣʘʟʤʦʚʽ ʜʞʝʨʝʣʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʫʩʪʠʥʫ ʧʦʪʫʞʥʦʩʪʽ 10
4
...10

5
 ɺʪ/ʩʤ

2
, 

ʪʦʙʪʦ ʤʝʥʰʝ, ʥʽʞ ʝʣʝʢʪʨʦʥʥʠʡ ʪʘ ʣʘʟʝʨʥʠʡ ʧʨʦʤʝʥʽ, ʧʨʦʪʝ ʾʭ ʦʜʠʥʠʯʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʤʦʞʝ ʩʷʛʘʪʠ 160 ʢɺʪ ʪʘ ʙʽʣʴʰʝ, ʘ ʝʬʝʢʪʠʚʥʠʡ ʂʂɼ ʥʘʛʨʽʚʫ ï 0,72.  

ʋ ʧʨʦʤʠʩʣʦʚʽ ʧʨʘʢʪʠʮʽ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʫʛʦʚʽ 

ʧʣʘʟʤʦʪʨʦʥʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ 

ʧʣʘʟʤʦʚʠʭ ʩʪʨʫʤʝʥʽʚ ʰʣʷʭʦʤ ʽʥʪʝʥʩʠʚʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʛʘʟʦʚʠʤ ʧʦʪʦʢʦʤ 

ʩʪʦʚʧʘ ʜʫʛʠ, ʱʦ ʛʦʨʠʪʴ ʫ ʚʫʟʴʢʦʤʫ ʚʦʜʦʦʭʦʣʦʜʞʫʚʘʥʦʤʫ ʢʘʥʘʣʽ ʧʣʘʟʤʦʪʨʦʥʘ.  

ɺ ʽʥʞʝʥʝʨʥʽʡ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʣʘʟʤʦʪʨʦʥʠ, ʚʠʢʦʥʘʥʽ ʟʘ ʜʚʫʤʘ 

ʩʭʝʤʘʤʠ: 

1. ʇʣʘʟʤʦʪʨʦʥʠ ʜʣʷ ʦʙʨʦʙʢʠ ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ (ʧʨʷʤʦʾ ʜʽʾ), ʚ ʷʢʠʭ 

ʦʜʥʠʤ ʟ ʝʣʝʢʪʨʦʜʽʚ ʻ ʦʙʨʦʙʣʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ (ʟʚʘʨʶʚʘʥʥʷ, ʨʽʟʘʥʥʷ). ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʜʞʝʨʝʣʘ: ʧʣʘʟʤʦʚʠʡ ʩʪʨʫʤʽʥʴ ʪʘ 

ʝʣʝʢʪʨʠʯʥʦ  ʘʢʪʠʚʥʘ ʧʣʷʤʘ ʜʫʛʠ. ɺʥʫʪʨʽʰʥʽʡ ʂʂɼ ʪʘʢʦʛʦ ʧʣʘʟʤʦʪʨʦʥʘ 

ʩʢʣʘʜʘʻ 60...80%. 

2. ʇʣʘʟʤʦʪʨʦʥʠ ʜʣʷ ʦʙʨʦʙʢʠ ʧʣʘʟʤʦʚʠʤ ʩʪʨʫʤʝʥʝʤ ʥʝʧʨʷʤʦʾ ʜʽʾ, ʚ ʷʢʠʭ 

ʜʫʛʘ ʛʦʨʠʪʴ ʤʽʞ ʝʣʝʢʪʨʦʜʦʤ ʪʘ ʩʦʧʣʦʤ. ɼʣʷ ʟʥʠʞʝʥʥʷ ʪʝʧʣʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʣʝʢʪʨʦʜ ʪʘ ʩʦʧʣʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʘʛʥʽʪʥʝ ʘʙʦ ʚʠʭʨʦʚʝ 

ʟʘʢʨʫʯʫʚʘʥʥʷ ʜʫʛʠ; ʤʘʢʩʠʤʘʣʴʥʠʡ ʂʂɼ ʪʘʢʠʭ ʧʣʘʟʤʦʪʨʦʥʽʚ ~50...70%. 

ʇʣʘʟʤʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʜʫʛʦʚʦʛʦ ʪʠʤ, ʱʦ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʘʥʥʠ ʪʘ ʰʚʘ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʯʠʥʠʪʴ ʧʣʘʟʤʦʚʦ-ʛʘʟʦʚʠʡ ʧʦʪʽʢ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʣʘʟʤʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʦʙʠ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ 

ʥʘʛʨʽʚʫ. ɼʦ ʪʘʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʧʣʘʟʤʘ-MIG-ʟʚʘʨʶʚʘʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʬʽʨʤʦʶ 

Ăʌʽʣʽʧʩò, ʪʘ ʧʣʘʟʤʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʙʽʧʦʣʷʨʥʦʶ ʜʫʛʦʶ, ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʚ ɯɽɿ ʽʤ. 

ɭ.ʆ.ʇʘʪʦʥʘ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʟʚʘʨʶʚʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʙʽʧʦʣʷʨʥʦʶ 

ʜʫʛʦʶ ʟʜʚʦʻʥʦʛʦ ʧʣʘʟʤʦʪʨʦʥʫ ʘʙʦ ʧʣʘʟʤʦʪʨʦʥʦʤ ʪʘ ʜʫʛʦʚʠʤ ʧʘʣʴʥʠʢʦʤ, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʚʘʨʶʚʘʥʦʛʦ ʚʠʨʦʙʫ. 
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ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʩʧʦʩʽʙ ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ, ʧʨʠ 

ʷʢʦʤʫ ʜʫʛʦʚʠʡ ʨʦʟʨʷʜ ʟʙʫʜʞʫʻʪʴʩʷ ʤʽʞ ʥʝʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ ʧʣʘʟʤʦʪʨʦʥʫ 

ʪʘ ʟʚʘʨʶʚʘʥʠʤ ʚʠʨʦʙʦʤ (ʨʠʩ.12,ʘ).  

 

1 ï ʝʣʝʢʪʨʦʜ; 2 ï ʩʦʧʣʦ; 3,4 ï ʜʞʝʨʝʣʦ ʜʦʧʦʤʽʞʥʦʾ ʪʘ ʦʩʥʦʚʥʦʾ ʜʫʛʠ; 5 

ï ʧʣʘʟʤʦʚʘ ʜʫʛʘ;6 ï ʜʦʧʦʤʽʞʥʘ ʜʫʛʘ; 7 ï ʚʠʨʽʙ; 8 ï ʜʫʛʘ ʟʚʦʨʦʪʥʦʾ 

ʧʦʣʷʨʥʦʩʪʽ; 9 ï ʩʪʦʚʧ ʜʫʛʠ ʪʘ ʬʘʢʝʣ. 

ʈʠʩʫʥʦʢ 12 ï ʉʭʝʤʘ ʧʣʘʟʤʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ: ʜʫʛʦʶ ʧʨʷʤʦʾ ʜʽʾ (ʘ); ʤʽʢʨʦ 

ʧʣʘʟʤʦʚʦʛʦ ʥʘ ʟʚʦʨʦʪʥʽʡ ʧʦʣʷʨʥʦʩʪʽ (ʙ); ʥʝʧʨʷʤʦʾ ʜʽʾ (ʚ)  

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʨʛʦʥʦʜʫʛʦʚʠʤ ʧʣʘʟʤʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʩʪʘʙʽʣʴʥʠʤ ʛʦʨʽʥʥʷʤ ʜʫʛʠ, ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʤ ʧʨʦʧʣʘʚʣʝʥʥʷʤ ʢʨʦʤʦʢ. 

ɿʘʚʜʷʢʠ ʮʠʣʽʥʜʨʠʯʥʽʡ ʬʦʨʤʽ ʩʪʦʚʧʘ ʜʫʛʠ ʧʣʘʟʤʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʤʝʥʰ ʯʫʪʣʠʚʝ 

ʜʦ ʟʤʽʥʠ ʜʦʚʞʠʥʠ ʜʫʛʠ. ɿʤʽʥʘ ʜʦʚʞʠʥʠ ʜʫʛʠ ʢʦʥʽʯʥʦʾ ʬʦʨʤʠ (ʧʨʠ 

ʘʨʛʦʥʦʜʫʛʦʚʦʤʫ ʟʚʘʨʶʚʘʥʥʽ) ʟʘʚʞʜʠ ʚʝʜʝ ʜʦ ʟʤʽʥʠ ʧʣʷʤʠ ʥʘʛʨʽʚʫ ʪʘ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʜʦ ʟʤʽʥʠ ʰʠʨʠʥʠ ʰʚʘ. ʇʣʘʟʤʦʚʘ ʜʫʛʘ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʧʨʘʢʪʠʯʥʦ 

ʥʝʟʤʽʥʥʠʤ ʜʽʘʤʝʪʨ ʧʣʷʤʠ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʧʨʦʧʣʘʚʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʘʣʫ. ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ ʧʣʘʟʤʦʚʦʾ ʜʫʛʠ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ 

ʟʚʘʨʶʚʘʥʥʽ ʪʦʥʢʠʭ ʣʠʩʪʽʚ.  

ʇʣʷʤʽ ʥʘʛʨʽʚʫ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ ʤʦʞʝ ʙʫʪʠ ʥʘʜʘʥʦ 

ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʦʾ ʬʦʨʤʠ. ɿʤʽʥʠ ʬʦʨʤʠ ʧʣʷʤʠ ʥʘʛʨʽʚʫ ʦʪʨʠʤʫʶʪʴ. 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʩʧʝʮʽʘʣʴʥʽ ʩʦʧʣʘ (ʨʠʩ.13). ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʧʣʷʤʫ ʥʘʛʨʽʚʫ 

ʚʠʪʷʛʥʫʪʦʾ ʬʦʨʤʠ, ʪʦ ʚ ʩʦʧʣʽ ʚʠʢʦʥʫʶʪʴ ʜʚʘ ʜʦʜʘʪʢʦʚʠʭ ʦʪʚʦʨʠ. ʏʝʨʝʟ ʮʽ 

ʦʪʚʦʨʠ ʥʘʜʭʦʜʠʪʴ ʭʦʣʦʜʥʠʡ ʛʘʟ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʟʤʝʥʰʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ 

ʨʦʟʤʽʨʫ ʧʣʷʤʠ ʥʘʛʨʽʚʫ ʪʘ ʥʘʜʘʻ ʾʡ ʚʠʪʷʛʥʫʪʦʾ ʬʦʨʤʠ. ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʟ ʪʘʢʠʤ 
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ʩʦʧʣʦʤ ʟʦʥʘ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʟʚʫʞʫʻʪʴʩʷ, ʘ ʰʚʠʜʢʽʩʪʴ ʟʚʘʨʶʚʘʥʥʷ ʟʨʦʩʪʘʻ 

ʥʘ 50...100%.  

 

ʘ ï ʟ ʢʨʫʛʣʦʶ ʧʣʷʤʦʶ ʥʘʛʨʽʚʫ;ʙ ï ʟ ʚʠʪʷʛʥʫʪʦʶ ʧʣʷʤʦʶ ʥʘʛʨʽʚʫ (1 ï 

ʮʝʥʪʨʘʣʴʥʠʡ ʢʘʥʘʣ ʜʣʷ ʛʘʟʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʪʚʦʨʝʥʥʷ ʧʣʘʟʤʦʚʦʾ ʜʫʛʠ; 2 ï 

ʙʦʢʦʚʽ ʦʪʚʦʨʠ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʭʦʣʦʜʥʦʛʦ ʬʦʢʫʩʫʶʯʦʛʦ ʛʘʟʫ); ʚ ï ʟ 

ʜʦʜʘʪʢʦʚʠʤ ʛʘʟʦʚʠʤ ʧʦʪʦʢʦʤ ʜʣʷ ʬʦʢʫʩʫʚʘʥʥʷ ʜʫʛʠ (1 ï 

ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʛʘʟ; 2 ï ʬʦʢʫʩʫʶʯʠʡ ʛʘʟ; 3 ï ʟʘʭʠʩʥʠʡ ʛʘʟ; 4 ï ʦʙʨʠʩ 

ʜʫʛʠ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʬʦʢʫʩʫʶʯʦʛʦ ʛʘʟʫ; 5 ï ʪʝ ʞ, ʟ ʬʦʢʫʩʫʶʯʠʤ ʛʘʟʦʤ)  

 

ʈʠʩʫʥʦʢ 13 ï ʉʭʝʤʠ ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʩʦʧʝʣ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʟʤʦʚʦʶ 

ʜʫʛʦʶ 

ʈʽʟʥʦʚʠʜ ʩʦʧʣʘ ʟ ʜʦʜʘʪʢʦʚʠʤ ʦʪʚʦʨʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʬʦʢʫʩʫʶʯʦʛʦ 

ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.13,ʚ. ʇʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʠʡ ʛʘʟ 1 ʧʦʜʘʻʪʴʩʷ 

ʪʘʥʛʝʥʮʽʡʥʦ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘ ʥʝʚʝʣʠʢʦʾ ʡʦʛʦ ʚʠʪʨʘʪʠ ʜʦʙʨʝ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʜʫʛʫ. 

ʇʦʪʽʢ ʬʦʢʫʩʫʶʯʦʛʦ ʛʘʟʫ, ʥʘʧʨʘʚʣʝʥʠʡ ʧʽʜ ʢʫʪʦʤ ʜʦ ʦʩʽ ʩʪʦʚʧʘ ʜʫʛʠ, 

ʜʦʜʘʪʢʦʚʦ ʩʪʠʩʢʘʻ ʾʾ. ɼʝʬʦʨʤʫʚʘʪʠ ʧʣʷʤʫ ʥʘʛʨʽʚʫ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʤʦʞʣʠʚʦ, 

ʥʘʢʣʘʜʘʶʯʠ ʥʘ ʥʝʾ ʥʝʦʜʥʦʨʽʜʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʷʢʝ ʩʪʚʦʨʶʶʪʴ ʜʚʽ ʧʘʨʠ 

ʤʘʛʥʽʪʥʠʭ ʧʦʣʶʩʽʚ. ɼʫʛʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʝʨʝʜʠʥʽ ʪʘʢʦʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ,   

ʚʠʪʷʛʫʻʪʴʩʷ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʥʘ ʣʽʥʽʡʥʝ ʜʞʝʨʝʣʦ ʥʘʛʨʽʚʫ. 

ʇʨʠ ʧʣʘʟʤʦʚʦʤʫ ʟʚʘʨʶʚʘʥʥʽ ʦʪʨʠʤʫʶʪʴ ʛʣʠʙʦʢʝ ʧʨʦʧʣʘʚʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʘʣʫ ʫ ʬʦʨʤʽ Ăʟʘʤʢʦʚʦʾ ʰʧʘʨʠʥʠò.  



 88 

ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʥʘ ʬʦʨʩʦʚʘʥʦʤʫ ʨʝʞʠʤʽ ʜʣʷ ʷʢʽʩʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʰʚʘ 

ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʨʫʭ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʥʝ ʚ ʛʣʠʙʠʥʫ ʧʦʨʦʞʥʠʥʠ 

ʢʨʘʪʝʨʘ, ʘ ʧʘʨʘʣʝʣʴʥʦ ʧʦʚʝʨʭʥʽ ʟʚʘʨʶʚʘʥʠʭ ʧʣʘʩʪʠʥ, ʡʦʛʦ ʙʦʢʦʚʦʶ 

ʧʦʚʝʨʭʥʝʶ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʛʘʟʦ 

ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʣʘʟʤʦʚʦʛʦ ʧʦʪʦʢʫ ʮʷ ʫʤʦʚʘ ʤʦʞʝ ʧʦʨʫʰʫʚʘʪʠʩʷ, ʱʦ 

ʩʧʨʠʯʠʥʷʻ ʛʨʫʙʦ ʣʫʩʢʫʚʘʪʫ ʬʦʨʤʫ ʰʚʘ, ʧʽʜʨʽʟʠ, ʥʝʨʽʚʥʦʤʽʨʥʫ ʛʣʠʙʠʥʫ 

ʧʨʦʧʣʘʚʣʝʥʥʷ, ʧʝʨʽʦʜʠʯʥʠʡ ʣʘʥʮʶʛ ʧʦʨ, ʚʠʢʠʜ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ. ɼʣʷ 

ʟʤʝʥʰʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʦʨʫ ʧʣʘʟʤʦʚʦ-ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʧʦʜʘʚʘʪʠ ʩʪʠʩʢʘʶʯʠʡ ʛʘʟ ʫ ʢʘʥʘʣ ʩʦʧʣʘ ʫ ʟʚʦʨʦʪʥʦʤʫ (ʚʽʜ ʚʠʨʦʙʫ) ʥʘʧʨʷʤʢʫ 

(ʨʠʩ.14). 

 

 

ʈʠʩʫʥʦʢ 14 ï ʉʭʝʤʘ ʧʣʘʟʤʦʪʨʦʥʫ ʟʽ ʟʚʦʨʦʪʥʠʤ ʧʦʪʦʢʦʤ 

ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʦʛʦ ʛʘʟʫ 

ɿ ʪʽʻʶ ʞ ʤʝʪʦʶ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʣʘʟʤʦʪʨʦʥ ʽʟ ʩʠʩʪʝʤʦʶ ʧʦʜʘʯʽ 

ʩʪʠʩʢʘʶʯʦʛʦ ʛʘʟʫ ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʯʝʨʝʟ ʩʪʽʥʢʫ ʢʘʥʘʣʫ ʟ ʧʦʨʠʩʪʦʛʦ 

ʛʘʟʦʧʨʦʥʠʢʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʨʠʩ.15).  



 89 

 

1 ï ʚʦʣʴʬʨʘʤʦʚʠʡ ʝʣʝʢʪʨʦʜ; 2 ï ʩʦʧʣʦ; 3 ï ʚʩʪʘʚʢʘ ʟ ʧʦʨʠʩʪʦʛʦ 

ʚʦʣʴʬʨʘʤʦ-ʤʽʜʥʦʛʦ ʩʧʣʘʚʫ 

ʈʠʩʫʥʦʢ 15 ï ʉʭʝʤʘ ʧʣʘʟʤʦʪʨʦʥʫ ʟ ʧʦʨʠʩʪʠʤ ʩʦʧʣʦʤ ʪʘ ʨʘʜʽʘʣʴʥʦʶ 

ʧʦʜʘʯʝʶ Ăʩʪʠʩʢʘʶʯʦʛʦò ʛʘʟʫ 

ɺʠʪʨʘʪʫ ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʦʛʦ ʛʘʟʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʚʠʪʽʢʘʥʥʷ ʧʣʘʟʤʠ ʟ ʩʦʧʣʘ ʥʝ ʙʫʣʦ ʪʫʨʙʫʣʝʥʪʥʠʤ, ʘ ʩʠʣʦʚʠʡ ʚʧʣʠʚ ʧʣʘʟʤʦʚʦ-

ʛʘʟʦʚʦʛʦ ʩʪʨʫʤʝʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʚʘʥʥʠ ʥʝ ʧʨʠʟʚʦʜʠʚ ʜʦ ʨʦʟʙʨʠʟʢʫʚʘʥʥʷ 

ʤʝʪʘʣʫ ʪʘ ʧʦʨʫʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʰʚʘ.  

ɺ ʷʢʦʩʪʽ ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʦʛʦ ʛʘʟʫ ʟʚʠʯʘʡʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʨʛʦʥ ʘʙʦ 

ʡʦʛʦ ʩʫʤʽʰʽ ʟ ʚʦʜʥʝʤ ʪʘ ʛʝʣʽʻʤ, ʘ ʜʣʷ ʟʘʭʠʩʪʫ ʤʝʪʘʣʫ ʚʘʥʥʠ ʚʽʜ ʦʢʠʩʣʝʥʥʷ ʧʨʠ 

ʟʚʘʨʶʚʘʥʥʽ ʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ, ʤʽʜʽ, ʥʽʢʝʣʶ ï ʩʫʤʽʰ ʘʨʛʦʥʫ ʟ 5...8% ʚʦʜʥʶ. ʇʨʠ 

ʟʚʘʨʶʚʘʥʥʽ ʮʠʨʢʦʥʽʶ ʪʘ ʪʠʪʘʥʫ ʚʦʜʝʥʴ ʚʟʘʛʘʣʽ ʥʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʯʝʨʝʟ ʚʝʣʠʢʫ ʡʦʛʦ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʟ ʮʠʤʠ ʤʝʪʘʣʘʤʠ. ʇʨʠ ʥʘʢʣʘʜʘʥʥʽ ʜʨʫʛʦʛʦ 

ʚʘʣʠʢʘ ʧʨʠ ʜʚʦʰʘʨʦʚʦʤʫ ʟʚʘʨʶʚʘʥʥʽ ʘʙʦ ʧʽʜʞʘʨʮʽ ʢʦʨʝʥʷ ʰʚʘ ʨʝʢʦʤʝʥʜʫʶʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʛʝʣʽʡ. ʇʨʠ ʟʚʘʨʶʚʘʥʥʽ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʦʾ ʪʘ ʥʠʟʴʢʦʣʝʛʦʚʘʥʦʾ 

ʩʪʘʣʽ ʚ ʷʢʦʩʪʽ ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʦʛʦ ʪʘ ʟʘʭʠʩʥʦʛʦ ʛʘʟʽʚ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ.  
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ʇʣʘʟʤʦʚʦʶ ʜʫʛʦʶ ʟʚʘʨʶʶʪʴ ʣʠʩʪʠ ʪʦʚʱʠʥʦʶ ʜʦ 9,5 ʤʤ ʚ ʩʪʠʢ ʙʝʟ 

ʨʦʟʨʦʙʣʝʥʥʷ ʢʨʦʤʦʢ ʪʘ ʧʨʠʩʘʜʥʦʛʦ ʤʝʪʘʣʫ. ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʫʩʧʽʰʥʦ 

ʟʚʘʨʶʶʪʴ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʣʠʩʪʠ ʪʦʚʱʠʥʦʶ ʜʦ 12,7 ʤʤ. ʇʨʠ ʟôʻʜʥʘʥʥʽ ʣʠʩʪʽʚ 

ʪʦʚʱʠʥʦʶ ʜʦ 25 ʤʤ ʧʦʪʨʽʙʥʘ V ï ʘʙʦ Uïʧʦʜʽʙʥʘ ʧʽʜʛʦʪʦʚʢʘ ʢʨʦʤʦʢ, ʧʨʠʯʦʤʫ 

ʛʣʠʙʠʥʘ ʪʘ ʢʫʪ ʨʦʟʨʦʙʣʝʥʥʷ ʟʥʘʯʥʦ ʤʝʥʰʽ, ʥʽʞ ʧʨʠ ʘʨʛʦʥʦʜʫʛʦʚʦʤʫ 

ʟʚʘʨʶʚʘʥʥʽ. ʅʘʡʙʽʣʴʰʽ ʧʝʨʝʚʘʛʠ ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʧʨʠ ʟôʻʜʥʘʥʥʽ ʪʦʚʩʪʠʭ ʣʠʩʪʽʚ ʙʝʟ ʨʦʟʨʦʙʣʝʥʥʷ ʢʨʦʤʦʢ ʪʘ ʙʝʟ ʧʨʠʩʘʜʥʦʛʦ 

ʤʝʪʘʣʫ.  

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʪʨʠʤʘʚ ʧʦʰʠʨʝʥʥʷ ʩʧʦʩʽʙ ʧʣʘʟʤʦʚʦ-ʧʦʨʦʰʢʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʧʦʨʦʰʦʢ ʧʦʜʘʶʪʴ ʫ ʧʣʘʟʤʫ ʽ ʟʘʧʦʚʥʶʶʪʴ 

ʨʦʟʨʦʙʣʝʥʥʷ. ʉʧʦʩʽʙ ʧʝʨʝʚʽʨʝʥʦ ʧʨʠ ʤʝʭʘʥʽʟʦʚʘʥʦʤʫ ʪʘ ʨʫʯʥʦʤʫ ʟʚʘʨʶʚʘʥʥʽ 

ʤʝʪʘʣʫ ʪʦʚʱʠʥʦʶ 1...50 ʤʤ ʫ ʚʩʽʭ ʧʨʦʩʪʦʨʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ.  

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʟʤʘïMIG ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʜʽʣʴʥʦ 

ʨʝʛʫʣʶʚʘʪʠ ʪʝʧʣʦʚʢʣʘʜʝʥʥʷ ʚ ʦʩʥʦʚʥʠʡ ʪʘ ʧʨʠʩʘʜʥʠʡ ʤʝʪʘʣ ʪʘ ʟʚʘʨʶʚʘʪʠ 

ʟʨʘʟʢʠ ʪʦʚʱʠʥʦʶ 16 ʤʤ ʟ ʢʦʨʦʟʽʡʥʦ ʪʨʠʚʢʦʾ ʩʪʘʣʽ ʟ ʨʦʟʨʦʙʣʝʥʥʷʤ ʢʨʦʤʦʢ ʟʘ 

ʦʜʠʥ ʧʨʦʭʽʜ. ʇʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʟ ʨʽʜʢʠʤ 

ʧʨʠʩʘʜʥʽʤ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʰʚʠ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʠ ʧʝʨʝʨʽʟʫ 

ʙʝʟ ʟʤʽʥʠ ʬʦʨʤʠ ʨʦʟʨʦʙʣʝʥʥʷ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʝʜʫʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽ ʨʦʙʦʪʠ ʚ ʛʘʣʫʟʽ ʣʘʟʝʨʥʦ-

ʧʣʘʟʤʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʟʚʘʨʶʚʘʣʴʥʘ ʚʘʥʥʘ ʥʘʛʨʽʚʘʻʪʴʩʷ 

ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ ʪʘ ʧʨʦʤʝʥʝʤ ʣʘʟʝʨʘ (ʨʠʩ.16). ʇʨʠ ʮʴʦʤʫ ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ, 

ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʧʣʘʟʤʦʚʫ ʜʫʛʫ, ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʟʤʠ, 

ʪʠʤ ʩʘʤʠʤ ʢʦʥʪʨʘʛʫʶʯʠ ʜʫʛʦʚʠʡ ʩʪʦʚʧ, ʪʘ ʟʙʽʣʴʰʫʻ ʛʫʩʪʠʥʫ ʧʦʪʫʞʥʦʩʪʽ 

ʛʽʙʨʠʜʥʦʛʦ ʜʞʝʨʝʣʘ ʪʝʧʣʦʪʠ.  

ʇʣʘʟʤʦʚʝ ʥʘʧʣʘʚʣʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʜʝʪʘʣʝʡ ʪʘ, ʚ 

ʙʽʣʴʰʽ ʤʽʨʽ, ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʜʝʪʘʣʝʡ. ʇʝʨʝʚʘʛʠ ʧʨʦʮʝʩʫ ï ʚʠʩʦʢʘ ʷʢʽʩʪʴ 

ʧʦʢʨʠʪʪʽʚ,  ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʥʘʧʣʘʚʣʝʥʠʡ ʰʘʨ ʽʟ ʟʘʜʘʥʠʤʠ ʩʢʣʘʜʦʤ, 

ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʝʟ ʥʝʙʘʞʘʥʠʭ ʜʦʤʽʰʦʢ, 

ʧʦʨ ʪʘ ʽʥʰʠʭ ʜʝʬʝʢʪʽʚ. ɭ ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʫʚʘʪʠ ʛʣʘʜʢʽ ʧʦʢʨʠʪʪʷ ʟ 
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ʥʝʚʝʣʠʢʠʤ ʧʨʠʧʫʩʢʦʤ ʥʘ ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʥʘʥʝʩʝʥʥʽ 

ʜʦʨʦʛʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

 

1 ï ʧʨʦʤʽʥʴ ʣʘʟʝʨʘ; 2 ï ʧʣʘʟʤʦʪʨʦʥ; 3 ï ʧʣʘʟʤʦʚʘ ʜʫʛʘ; 4 ï ʟʚʘʨʶʚʘʣʴʥʘ 

ʚʘʥʥʘ; 5 ï ʚʠʨʽʙ 

ʈʠʩʫʥʦʢ 16 ï ʉʭʝʤʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʣʘʟʝʨʥʦ-ʧʣʘʟʤʦʚʦʛʦ ʧʨʦʮʝʩʫ  

ʇʨʠ ʧʣʘʟʤʦʚʦʤʫ ʥʘʧʣʘʚʣʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʣʘʟʤʦʚʫ ʜʫʛʫ, 

ʧʣʘʟʤʦʚʠʡ ʩʪʨʫʤʽʥʴ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʶ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ 

ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʧʦʩʦʙʠ ʥʘʧʣʘʚʣʝʥʥʷ ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ 

ʛʨʫʧʠ: 

 ʥʘʧʣʘʚʣʝʥʥʷ ʜʨʦʪʦʤ ʘʙʦ ʧʨʫʪʢʘʤʠ; 

 ʥʘʧʣʘʚʣʝʥʥʷ ʟʘ ʥʝʨʫʭʦʤʦʶ ʧʨʠʩʘʜʢʦʶ, ʚʠʢʣʘʜʝʥʦʶ ʘʙʦ 

ʟʘʢʨʽʧʣʝʥʦʶ ʥʘ ʥʘʧʣʘʚʣʶʚʘʥʠʡ ʧʦʚʝʨʭʥʽ; 

 ʥʘʧʣʘʚʣʝʥʥʷ ʧʦʨʦʰʢʦʤ. 

ʉʭʝʤʠ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʚʠʢʦʥʘʥʥʷ ʧʣʘʟʤʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ ʟ ʧʦʜʘʯʝʶ 

ʦʜʥʦʛʦ ʧʨʠʩʘʜʥʦʛʦ ʜʨʦʪʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.17. 

ʇʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʧʣʘʟʤʦʚʠʤ ʩʪʨʫʤʝʥʝʤ ʟʽ ʩʪʨʫʤʦʚʝʜʫʯʠʤ ʧʨʠʩʘʜʥʽʤ 

ʜʨʦʪʦʤ (ʨʠʩ.17,ʘ) ʜʫʛʘ ʛʦʨʠʪʴ ʚ ʘʨʛʦʥʽ ʤʽʞ ʚʦʣʴʬʨʘʤʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ-

ʢʘʪʦʜʦʤ ʪʘ ʧʨʠʩʘʜʥʽʤ ʜʨʦʪʦʤ, ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʟʙʦʢʫ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ ʜʦ ʦʩʽ 
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ʧʣʘʟʤʦʪʨʦʥʫ. ɼʫʛʠ ʞʠʚʣʷʪʴʩʷ ʩʪʨʫʤʦʤ ʧʨʷʤʦʾ ʧʦʣʷʨʥʦʩʪʽ, ʘ ʤʽʞ ʢʘʪʦʜʦʤ ʽ 

ʩʦʧʣʦʤ ʧʦʩʪʽʡʥʦ ʛʦʨʠʪʴ ʩʣʘʙʢʦ ʪʦʯʥʘ ʯʝʨʛʫʶʯʘ ʜʫʛʘ (ʥʘ ʩʭʝʤʽ ʥʝ ʟʘʟʥʘʯʝʥʘ). 

 

ʘ ï ʧʣʘʟʤʦʚʠʤ ʩʪʨʫʤʝʥʝʤ ʟʽ ʩʪʨʫʤʦʚʝʜʫʯʠʤ ʧʨʠʩʘʜʥʽʤ ʜʨʦʪʦʤ; ʙ ï ʧʣʘʟʤʦʚʦʶ 

ʜʫʛʦʶ ʟ ʥʝʡʪʨʘʣʴʥʠʤ ʧʨʠʩʘʜʥʽʤ ʜʨʦʪʦʤ; ʚ ï ʧʦʜʚʽʡʥʦʶ ʜʫʛʦʶ 

(1 ï ʟʘʭʠʩʥʝ ʩʦʧʣʦ; 2 ï ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʝ ʩʦʧʣʦ; 3 ï ʟʘʭʠʩʥʠʡ ʛʘʟ; 4 ï 

ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʠʡ ʛʘʟ; 5 ï ʝʣʝʢʪʨʦʜ; 6 ï ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʜʫʛʠ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʜʽʾ; 7 ï ʜʨʽʪ; 8 ï ʚʠʨʽʙ; 9 ï ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʜʫʛʠ ʧʨʷʤʦʾ ʜʽʾ) 

ʈʠʩʫʥʦʢ 17 ï ʉʭʝʤʠ ʧʣʘʟʤʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ ʟ ʧʨʠʩʘʜʢʦʶ ʦʜʥʦʛʦ ʜʨʦʪʫ 

  ʆʩʦʙʣʠʚʽʩʪʶ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʻ ʜʦʩʠʪʴ ʥʝʟʥʘʯʥʝ ʧʨʦʧʣʘʚʣʝʥʥʷ 

ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ, ʷʢʝ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʡ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ. 

ʇʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ ʟ ʧʦʜʘʯʝʶ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʧʨʠʩʘʜʥʦʛʦ ʜʨʦʪʫ (ʨʠʩ17,ʙ) ʦʩʥʦʚʥʠʡ ʤʝʪʘʣ ʥʘʛʨʽʚʘʻʪʴʩʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ, ʘ 

ʩʘʤʝ ʜʞʝʨʝʣʦ ʥʘʛʨʽʚʫ ʻ ʙʽʣʴʰ ʣʦʢʘʣʴʥʠʤ, ʥʽʞ ʧʣʘʟʤʦʚʠʡ ʩʪʨʫʤʽʥʴ.  

ʅʘʧʣʘʚʣʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʷʢ ʜʫʛʦʶ ʧʨʷʤʦʾ ʧʦʣʷʨʥʦʩʪʽ, ʪʘʢ ʽ 

ʟʚʦʨʦʪʥʦʾ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʚʜʷʢʠ ʢʘʪʦʜʥʦʤʫ ʦʯʠʱʝʥʥʶ ʟôʷʚʣʷʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʧʣʘʚʣʷʪʠ ʩʧʣʘʚʠ, ʣʝʛʦʚʘʥʽ ʘʣʶʤʽʥʽʻʤ, ʪʠʪʘʥʦʤ ʪʘ ʽʥʰʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʪʫʛʦʧʣʘʚʢʽ ʦʢʩʠʜʠ, ʘ ʪʘʢʦʞ ʥʘʧʣʘʚʣʷʪʠ ʜʝʪʘʣʽ ʟ 

ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ.  

ʇʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʟ ʧʦʜʘʚʘʥʥʷʤ ʥʝʡʪʨʘʣʴʥʦʛʦ ʧʨʠʩʘʜʥʦʛʦ ʜʨʦʪʫ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʡʦʛʦ ʧʣʘʚʣʝʥʥʷ ʥʠʞʯʘ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʨʦʟʙʨʠʟʢʫʚʘʥʥʷ ʤʝʥʰʝ, 

ʟʥʠʞʫʻʪʴʩʷ ʚʠʛʘʨ ʣʝʛʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʦʧʝʨʝʜʞʫʻʪʴʩʷ ʥʘʜʤʽʨʥʝ 

ʨʦʟʯʠʥʝʥʥʷ ʢʘʨʙʽʜʥʠʭ ʟʝʨʝʥ ʪʦʱʦ.  
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ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʥʘʧʣʘʚʣʝʥʥʷ ʧʦʜʚʽʡʥʦʶ ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ ʟʽ 

ʩʪʨʫʤʦʚʝʜʫʯʠʤ ʧʨʠʩʘʜʥʠʤ ʜʨʦʪʦʤ (ʨʠʩ.17,ʚ) ʻ ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ ʜʫʛ ʧʨʠ ʧʨʷʤʽʡ 

ʘʙʦ ʟʚʦʨʦʪʥʽʡ ʧʦʣʷʨʥʦʩʪʽ, ʷʢʽ ʞʠʚʣʷʪʴʩʷ ʟʘʟʚʠʯʘʡ ʚʽʜ ʘʚʪʦʥʦʤʥʠʭ ʜʞʝʨʝʣ. 

ʇʨʠ ʮʴʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʣʘʚʣʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʠʣʠ ʩʪʨʫʤʫ ʦʙʦʭ ʜʫʛ, 

ʧʦʣʷʨʥʦʩʪʽ, ʜʽʘʤʝʪʨʫ ʪʘ ʤʽʩʮʷ ʧʣʘʚʣʝʥʥʷ ʧʨʠʩʘʜʥʦʛʦ ʜʨʦʪʫ. ɼʘʥʠʡ ʩʧʦʩʽʙ ʟʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʝʨʝʚʠʱʫʻ ʥʘʧʣʘʚʣʝʥʥʷ ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ ʟ ʥʝʡʪʨʘʣʴʥʦʶ 

ʧʨʠʩʘʜʢʦʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʤʝʥʰʝ ʧʨʦʧʣʘʚʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʧʣʘʚʣʝʥʥʷʤ ʧʣʘʟʤʦʚʠʤ ʩʪʨʫʤʝʥʝʤ ʽʟ ʩʪʨʫʤʦʚʝʜʫʯʠʤ 

ʧʨʠʩʘʜʥʠʤ ʜʨʦʪʦʤ ʚʽʜ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʪʘ ʥʘʜʽʡʥʠʡ.  

ʇʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʢʦʤʙʽʥʦʚʘʥʦʶ ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ ʽʟ ʧʨʠʩʘʜʢʦʶ ʟ ʜʚʦʭ 

ʜʨʦʪʽʚ (ʨʠʩ.18) ʦʩʪʘʥʥʽ ʧʦʜʘʶʪʴʩʷ ʥʘʟʫʩʪʨʽʯ ʦʜʠʥ ʦʜʥʦʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʢʦʤʧʝʥʩʫʚʘʪʠ ʾʭ ʤʘʛʥʽʪʥʝ ʜʫʪʪʷ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦ 30 ʢʛ/ʛʦʜ.  

 

1 ï ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʜʫʛʠ ʝʣʝʢʪʨʦʜ ï ʜʨʽʪ; 2 ï ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ 

ʜʫʛʠ ʝʣʝʢʪʨʦʜ ï ʚʠʨʽʙ  

ʈʠʩʫʥʦʢ 18 ï ʉʭʝʤʘ ʧʣʘʟʤʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ ʟ ʧʨʠʩʘʜʢʦʶ ʜʚʦʭ ʜʨʦʪʽʚ 

ɺ ʷʢʦʩʪʽ ʟʘʭʠʩʥʦʛʦ ʛʘʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʨʛʦʥ ʘʙʦ ʘʨʛʦʥ ʟ ʚʦʜʥʝʤ; 

ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʦʛʦ ʛʘʟʫ ï ʘʨʛʦʥ ʘʙʦ ʘʨʛʦʥ-ʛʝʣʽʻʚʫ ʩʫʤʽʰ. ʇʨʦʮʝʩ 

ʥʘʧʣʘʚʣʝʥʥʷ ʻ ʩʪʘʙʽʣʴʥʠʤ, ʥʝʯʫʪʣʠʚʠʤ ʜʦ ʢʦʣʠʚʘʥʴ ʜʦʚʞʠʥʠ ʜʫʛʦʚʦʛʦ 
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ʧʨʦʤʽʞʢʫ: ʟʤʽʥʘ ʚʽʜʩʪʘʥʽ ʤʽʞ ʧʣʘʟʤʦʪʨʦʥʦʤ ʪʘ ʚʠʨʦʙʦʤ  ʥʘ Ñ6 ʤʤ ʥʝ ʯʠʥʠʪʴ 

ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʧʣʘʚʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ.  

ʇʣʘʟʤʦʚʝ ʥʘʧʣʘʚʣʝʥʥʷ ʜʚʦʤʘ ʛʘʨʷʯʠʤʠ ʜʨʦʪʘʤʠ ʚʠʢʦʥʫʶʪʴ ʟʘ ʩʭʝʤʦʶ, 

ʥʘʚʝʜʝʥʦʶ ʥʘ ʨʠʩ.19.  

 

1 ï ʜʞʝʨʝʣʦ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʜʣʷ ʞʠʚʣʝʥʥʷ ʜʫʛʠ; 2 ï ʜʞʝʨʝʣʦ 

ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʜʨʦʪʽʚ; 3 ï ʧʨʠʩʘʜʥʽ ʜʨʦʪʠ 

ʈʠʩʫʥʦʢ 19 ï ʉʭʝʤʘ ʧʣʘʟʤʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ Ăʛʘʨʷʯʠʤʠò ʜʨʦʪʘʤʠ 

ʇʨʠ ʮʴʦʤʫ ʜʚʘ ʧʨʠʩʘʜʥʽ ʜʨʦʪʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʜʽʘʤʝʪʨʠ 1,6 ʘʙʦ 2,4 ʤʤ, 

ʨʦʟʪʘʰʦʚʘʥʽ V- ʧʦʜʽʙʥʦ ʧʽʜ ʢʫʪʦʤ 30Á, ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʘʚʪʦʥʦʤʥʦʛʦ ʜʞʝʨʝʣʘ ʪʘ 

ʧʦʜʘʶʪʴʩʷ ʫ ʟʚʘʨʶʚʘʣʴʥʫ ʚʘʥʥʫ, ʷʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʪʫʞʥʦʶ ʧʣʘʟʤʦʚʦʶ ʜʫʛʦʶ 

ʧʨʷʤʦʾ ʜʽʾ. ɼʨʽʪ ʥʘʛʨʽʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʜʞʦʫʣʝʚʦʾ ʪʝʧʣʦʪʠ ʤʘʡʞʝ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦ 40...50 

ʢʛ/ʛʦʜ. ʪʘʢʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ ʜʦʩʪʘʪʥʴʦ ʛʥʫʯʢʦ ʢʝʨʫʚʘʪʠ ʧʨʦʮʝʩʦʤ ʥʘʧʣʘʚʣʝʥʥʷ. 

ʆʪʨʠʤʘʣʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʡ ʜʫʛʦʚʝ ʥʘʧʣʘʚʣʝʥʥʷ ʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ 

(ʨʠʩ.20). ʅʘʧʣʘʚʣʝʥʥʷ (ʨʠʩ.20,ʘ) ʧʦʯʠʥʘʶʪʴ ʟ ʧʽʜʧʘʣʫ ʧʣʘʟʤʦʚʦʾ ʜʫʛʠ ʤʽʞ 

ʨʦʟʪʘʰʦʚʘʥʠʤ ʝʢʩʮʝʥʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ ʩʦʧʣʘ ʥʝʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ ʪʘ 

ʚʠʨʦʙʦʤ. ɼʫʛʘ ʤʽʞ ʝʣʝʢʪʨʦʜʥʠʤ ʜʨʦʪʦʤ, ʷʢʠʡ ʧʦʜʘʶʪʴ ʧʦ ʦʩʽ ʧʣʘʟʤʦʪʨʦʥʫ, ʪʘ 

ʚʠʨʦʙʦʤ ʟʙʫʜʞʫʻʪʴʩʷ ʩʧʦʥʪʘʥʥʦ, ʙʝʟ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, ʽ ʛʦʨʠʪʴ ʩʪʘʙʽʣʴʥʦ 

ʧʨʠ ʟʤʽʥʽ ʰʚʠʜʢʦʩʪʽ ʚ ʜʫʞʝ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ. ʇʨʦʮʝʩ ʤʦʞʥʘ ʚʝʩʪʠ ʷʢ ʥʘ 

ʧʨʷʤʽʡ, ʪʘʢ ʽ ʥʘ ʟʚʦʨʦʪʥʽʡ ʧʦʣʷʨʥʦʩʪʽ.  
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ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʾ ʩʠʣʠ ʩʪʨʫʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʽʜʥʠʡ 

ʚʦʜʦʦʭʦʣʦʜʞʫʚʘʥʠʡ ʝʣʝʢʪʨʦʜ ʘʙʦ, ʱʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ 

ʷʢʦʩʪʽ ʥʝʧʣʘʚʢʦʛʦ ʝʣʝʢʪʨʦʜʫ ʩʦʧʣʦ (ʨʠʩ.20,ʙ).  

 

ʘ ï ʟ ʥʝʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ; ʙ ï ʟʽ ʩʪʨʫʤʦʚʝʜʫʯʠʤ ʩʦʧʣʦʤ(1 ï ʜʞʝʨʝʣʦ 

ʞʠʚʣʝʥʥʷ ʧʣʘʟʤʦʚʦʾ ʜʫʛʠ; 2 ï ʚʦʣʴʬʨʘʤʦʚʠʡ ʘʙʦ ʚʦʜʦʦʭʦʣʦʜʞʫʚʘʥʠʡ ʤʽʜʥʠʡ 

ʝʣʝʢʪʨʦʜ; 3 ï ʤʫʥʜʰʪʫʢ; 4 ï ʝʣʝʢʪʨʦʜʥʠʡ ʜʨʽʪ; 5 ï ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʜʫʛʠ 

ʟ ʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ; 6 ï ʧʣʘʟʤʦʚʘ ʜʫʛʘ; 7 ï ʜʫʛʘ ʧʣʘʚʢʦʛʦ ʝʣʝʢʪʨʦʜʫ) 

ʈʠʩʫʥʦʢ 20 ï ʉʭʝʤʘ ʧʣʘʟʤʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ ʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ 

ʇʨʠ ʥʘʧʣʘʚʣʝʥʥʽ ʧʦ ʥʝʨʫʭʦʤʽʡ ʧʨʠʩʘʜʮʽ ʦʩʪʘʥʥʶ ʫʢʣʘʜʘʶʪʴ, 

ʥʘʩʠʧʘʶʪʴ, ʥʘʧʠʣʶʶʪʴ ʘʙʦ ʽʥʰʠʤ ʰʣʷʭʦʤ ʥʘʥʦʩʷʪʴ ʟʘʟʜʘʣʝʛʽʜʴ ʥʘ ʧʦʚʝʨʭʥʶ 

ʘʙʦ ʞ ʧʦʜʘʶʪʴ ʧʦʧʝʨʝʜʫ ʜʫʛʠ ʧʽʜ ʯʘʩ ʥʘʧʣʘʚʣʝʥʥʷ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʫʣʦ ʧʦʰʠʨʝʥʥʷ ʧʣʘʟʤʦʚʦ-ʧʦʨʦʰʢʦʚʝ ʥʘʧʣʘʚʣʝʥʥʷ 

(ʇʇʅ) ʚʠʨʽʟʥʷʻʪʴʩʷ ʤʘʣʦʶ ʛʣʠʙʠʥʦʶ ʧʨʦʧʣʘʚʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ, 

ʧʨʝʮʠʟʽʡʥʦʶ ʪʦʯʥʽʩʪʶ, ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʥʘʧʣʘʚʣʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʧʣʘʚʽʚ. ɼʣʷ ʇʇʅ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʣʘʟʤʦʪʨʦʥʠ ʽʟ 

ʟʦʚʥʽʰʥʴʦʶ ʪʘ ʚʥʫʪʨʽʰʥʴʦʶ ʩʭʝʤʘʤʠ ʚʚʦʜʫ ʧʦʨʦʰʢʫ ʚ ʜʫʛʫ. ʋ ʧʝʨʰʦʤʫ 

ʚʠʧʘʜʢʫ ʧʦʨʦʰʦʢ ʥʘʜʭʦʜʠʪʴ ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʙʦʢʦʚʠʤʠ ʢʘʥʘʣʘʤʠ 

(ʨʠʩ.21,ʘ), ʘ ʫ ʜʨʫʛʦʤʫ ʧʦʨʦʰʦʢ ʧʦʪʨʘʧʣʷʻ ʜʦ ʜʫʛʠ ʫ ʚʠʛʣʷʜʽ ʨʦʟʧʦʜʽʣʝʥʦʛʦ 

ʧʦʪʦʢʫ ʯʝʨʝʟ ʚʫʟʴʢʫ ʰʧʘʨʠʥʫ ʤʽʞ ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʠʤ ʽ ʬʦʢʫʩʫʶʯʠʤ 
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ʩʦʧʣʘʤʠ (ʨʠʩ.21,ʙ). ʄʦʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʚʚʽʜ ʧʦʨʦʰʢʫ ʯʝʨʝʟ ʪʨʫʙʯʘʩʪʠʡ ʢʘʪʦʜ 

(ʨʠʩ.21,ʚ).  

 

ʘ ï ʟʦʚʥʽʰʥʷ;ʙ ï ʚʥʫʪʨʽʰʥʷ; ʚ ï ʯʝʨʝʟ ʪʨʫʙʯʘʩʪʠʡ ʢʘʪʦʜ 

ʈʠʩʫʥʦʢ 21 ï ʉʭʝʤʠ ʚʚʦʜʫ ʧʨʠʩʘʜʥʦʛʦ ʧʦʨʦʰʢʫ ʚ ʜʫʛʫ 

 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʣʘʟʤʦʪʨʦʥʽʚ ʽʟ ʟʦʚʥʽʰʥʴʦʶ ʧʦʜʘʯʝʶ ʧʦʨʦʰʢʫ 

(ʨʠʩ.21,ʘ) ʚʽʜʤʽʯʘʶʪʴ ʚʝʣʠʢʽ ʚʪʨʘʪʠ ʧʦʨʦʰʢʫ ʪʘ ʩʫʪʪʻʚʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ. ʂʨʽʤ 

ʪʦʛʦ, ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʚʚʽʜ ʧʦʨʦʰʢʫ ʜʝʬʦʨʤʫʻ ʜʫʛʫ, ʧʦʨʫʰʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʪʘ ʧʦʛʽʨʰʫʻ ʬʦʨʤʫʚʘʥʥʷ ʚʘʣʠʢʘ.  

ɺʽʜʤʽʥʥʽʩʪʶ ʧʦʨʦʰʢʦʚʠʭ ʧʣʘʟʤʦʪʨʦʥʽʚ ʧʽʜʚʠʱʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʻ 

ʧʦʜʘʯʘ ʧʦʨʦʰʢʫ ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʠʤ ʛʘʟʦʤ ʯʝʨʝʟ ʛʦʣʦʚʥʝ ʮʝʥʪʨʘʣʴʥʝ 

ʩʦʧʣʦ. ɯʥʢʦʣʠ ʧʦʜʘʯʫ ʧʦʨʦʰʢʫ ʢʘʪʦʜʥʠʤ ʢʘʥʘʣʦʤ ʩʫʤʽʱʘʶʪʴ ʽʟ ʟʚʠʯʘʡʥʠʤ 

ʚʚʝʜʝʥʥʷʤ ʙʦʢʦʚʠʤʠ ʢʘʥʘʣʘʤʠ (ʨʠʩ.22). ʎʝʥʪʨʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʧʦʨʦʰʢʫ ʤʘʻ 

ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ: ʧʦʪʽʢ ʧʦʨʦʰʢʫ ʩʪʘʻ ʙʽʣʴʰ ʢʦʤʧʘʢʪʥʠʤ, ʩʪʠʩʥʝʥʠʤ; 

ʧʦʜʦʚʞʫʻʪʴʩʷ ʪʨʘʻʢʪʦʨʽʷ ʨʫʭʫ ʯʘʩʪʦʢ ʧʦʨʦʰʢʫ ʚ ʧʣʘʟʤʦʚʽʡ ʜʫʟʽ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ ʨʦʟʧʣʘʚʣʝʥʥʷ ʜʦ ʧʽʜʭʦʜʫ ʜʦ ʧʦʚʝʨʭʥʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ.  

ʋ ʧʣʘʟʤʦʪʨʦʥʘʭ ʬʽʨʤʠ Ăʇʣʘʟʤʘ-ʄʘʡʩʪʝʨ ʃʪʜò (ʂʠʾʚ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʥʫʪʨʽʰʥʶ ʩʭʝʤʫ ʚʚʝʜʝʥʥʷ ʧʦʨʦʰʢʫ ʚ ʜʫʛʫ. ʇʨʠ ʮʴʦʤʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʣʘʟʤʦʪʨʦʥ ʤʘʻ ʨʦʟʧʦʜʽʣʴʯʠʡ ʚʫʟʦʣ (ʨʠʩ.23) ʟ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʦ ʢʦʣʫ ʧʦʟʜʦʚʞʥʽʤʠ ʧʘʟʘʤʠ, ʷʢʠʤʠ ʧʦʨʦʰʦʢ ʧʽʜ ʧʝʚʥʠʤ 

ʢʫʪʦʤ ʚʚʦʜʷʪʴ ʚ ʜʫʛʫ, ʪʘ ʢʽʣʴʮʝʚʦʶ ʨʦʟʧʦʜʽʣʴʯʦʶ ʢʘʤʝʨʦʶ. 
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1 ï ʚʦʜʦʦʭʦʣʦʜʞʫʚʘʥʝ ʩʦʧʣʦ ʟʘʭʠʩʥʦʛʦ ʛʘʟʫ; 2 ï ʙʦʢʦʚʠʡ ʚʚʽʜ ʧʦʨʦʰʢʫ; 3 ï 

ʩʪʨʫʤʦʚʚʽʜ ʯʝʨʛʫʶʯʦʾ ʜʫʛʠ; 4 ï ʧʦʜʘʯʘ ʧʦʨʦʰʢʫ ʢʘʪʦʜʥʠʤ ʢʘʥʘʣʦʤ; 5 ï 

ʛʦʣʦʚʥʠʡ ʩʪʨʫʤʦʚʚʽʜ; 6 ï ʽʥʪʝʥʩʠʚʥʦ ʦʭʦʣʦʜʞʫʚʘʥʠʡ ʚʦʜʦʶ ʢʘʪʦʜʥʠʡ ʙʣʦʢ; 7 

ï ʚʦʜʦʦʭʦʣʦʜʞʫʚʘʥʠʡ ʢʦʨʧʫʩ; 8 ï ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʝ ʪʘ ʧʦʨʦʰʢʦʚʝ ʩʦʧʣʦ 

ʈʠʩʫʥʦʢ 22 ï ʉʭʝʤʘ ʧʘʣʴʥʠʢʘ ʚʠʩʦʢʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʧʣʘʟʤʦʚʦ-

ʧʦʨʦʰʢʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ 

 

1 ï ʬʦʢʫʩʫʚʘʣʴʥʝ ʩʦʧʣʦ; 2 ï ʩʪʘʙʽʣʽʟʫʶʯʝ ʩʦʧʣʦ; 3 ï ʝʣʝʢʪʨʦʜ; 4 ï ʢʽʣʴʮʝʚʘ 

ʨʦʟʧʦʜʽʣʴʯʘ ʢʘʤʝʨʘ; 5 ï ʚʭʽʜʥʠʡ ʰʪʫʮʝʨ 

ʈʠʩʫʥʦʢ 23 ï ɺʫʟʦʣ ʨʦʟʧʦʜʽʣʝʥʥʷ ʪʘ ʚʚʝʜʝʥʥʷ ʧʦʨʦʰʢʫ ʚ ʜʫʛʫ 
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ʇʨʠ ʧʣʘʟʤʦʚʦʤʫ ʥʘʧʠʣʝʥʥʽ ʚ ʷʢʦʩʪʽ ʥʘʧʠʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʨʦʰʢʠ, ʜʨʽʪ, ʧʨʫʪʢʠ. ʉʭʝʤʫ ʚʠʢʦʥʘʥʥʷ ʧʣʘʟʤʦʚʦʛʦ 

ʥʘʧʠʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʦʰʢʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 24.  

 

1 ï ʧʽʜʚʽʜ ʧʣʘʟʤʦʫʪʚʦʨʶʚʘʣʴʥʦʛʦ ʛʘʟʫ; 2 ï ʢʘʪʦʜ ʧʣʘʟʤʦʪʨʦʥʘ; 3 ï ʢʦʨʧʫʩ 

ʢʘʪʦʜʘ; 4 ï ̔ ʟʦʣʷʪʦʨ; 5 ï ʢʦʨʧʫʩ ʘʥʦʜʘ; 6 ï ʧʦʨʦʰʢʦʚʠʡ ʞʠʚʠʣʴʥʠʢ; 7 ï ʧʽʜʚʽʜ 

ʛʘʟʫ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʻ ʧʦʨʦʰʦʢ; 8 ï ʧʣʘʟʤʦʚʘ ʜʫʛʘ; 9 ï ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ 

ʈʠʩʫʥʦʢ 24 ï ʉʭʝʤʘ ʧʣʘʟʤʦʚʦʛʦ ʥʘʧʠʣʝʥʥʷ ʧʦʨʦʰʢʦʤ 

ɼʦ ʧʝʨʝʚʘʛ ʧʨʦʮʝʩʫ ʚʽʜʥʦʩʷʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʦʢʨʠʪʪʽʚ ʟ 

ʙʽʣʴʰʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʧʣʘʚʣʷʪʴʩʷ ʙʝʟ ʨʦʟʢʣʘʜʝʥʥʷ ʪʘ ʦʙʤʝʞʝʥʥʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʣʘʚʣʝʥʥʷ.  

 

3.2 ʃʘʟʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ  

ʅʘʪʝʧʝʨ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʘʟʦʚʽ ʉʆ2-

ʣʘʟʝʨʠ ʪʘ ʪʚʝʨʜʦʪʽʣʴʥʽ Nd:YAG-ʣʘʟʝʨʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʪʘ 

ʙʣʠʞʯʠʭ ʜʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʜʽʘʧʘʟʦʥʘʭ ʩʧʝʢʪʨʫ. 

ʋ ʉʆ2-ʣʘʟʝʨʘʭ ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʫʤʽʰʽ ʚʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʫ, ʘʟʦʪʫ ʪʘ ʛʝʣʽʶ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʘʟʽʚ ʉʆ2 ï 5%, N2 ï 

10%, ʨʝʰʪʘ ï ʛʝʣʽʡ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʫʩʽʭ ʉʆ2-ʣʘʟʝʨʽʚ ʦʜʥʘʢʦʚʠʡ, ʧʨʦʪʝ ʚ ʾʭ 
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ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʦʜʽʚ ʟʙʫʜʞʝʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ 

ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʚ ʨʝʟʦʥʘʪʦʨʽ. ɸʢʪʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʚ ʮʠʭ ʣʘʟʝʨʘʭ ʻ 

ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ. ɸʟʦʪ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʦʪʫʞʥʦʩʪʽ ʣʘʟʝʨʘ, ʧʝʨʝʜʘʶʯʠ 

ʝʥʝʨʛʽʶ ʤʦʣʝʢʫʣ ʉʆ2 ʪʘ ʜʦʟʚʦʣʷʶʯʠ ʾʡ ʟʘʣʠʰʘʪʠʩʷ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ 

ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ, ʛʝʣʽʡ ʧʨʠʰʚʠʜʰʫʻ ʚʽʜʚʽʜ ʪʝʧʣʦʪʠ ʚʽʜ ʛʘʟʦʚʦʾ 

ʩʫʤʽʰʽ. ʉʆ2-ʣʘʟʝʨʠ ʤʘʶʪʴ ʧʦʪʫʞʥʽʩʪʴ ʚʽʜ ʜʝʩʷʪʢʽʚ ʚʘʪʪ ʜʦ 50...70 ʢɺʪ ʧʨʠ 

ʂʂɼ ʜʦ 10%. ʎʽ ʣʘʟʝʨʠ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʽʟʘʥʥʷ, 

ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ.  

Nd:YAG-ʣʘʟʝʨ ï ʪʚʝʨʜʦʪʽʣʴʥʠʡ, ʚ ʷʢʦʤʫ ʚ ʷʢʦʩʪʽ ʘʢʪʠʚʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʶʤʦʽʪʨʽʻʚʠʡ ʛʨʘʥʘʪ  ʟ ʥʝʦʜʠʤʦʤ. ʎʽ ʣʘʟʝʨʠ ʧʨʘʮʶʶʪʴ ʚ 

ʽʤʧʫʣʴʩʥʦʤʫ ʪʘ ʥʝʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʘʭ ʧʨʠ ʂʂɼ ʚʽʜ 3 ʜʦ 5% ʪʘ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʪʘ ʥʘʜʽʡʥʽʩʪʶ. ʇʨʦʪʝ ʾʭ ʤʘʢʩʠʤʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ï 500...600 ɺʪ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʮʠʭ ʟʥʘʯʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʝʢʽʣʴʢʘ ʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 5 ʢɺʪ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʧʨʦʤʽʥʴ 

ʦʧʪʠʯʥʠʤ ʚʦʣʦʢʥʦʤ. ɺʦʣʦʢʦʥʥʽ ʣʘʟʝʨʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʧʨʦʤʝʥʷ ʦʧʪʠʯʥʠʤ ʩʚʽʪʣʦʚʦʜʦʤ ʥʘ ʚʽʜʩʪʘʥʴ ʜʦ 300 ʤ ʪʘ ʙʽʣʴʰʝ. ʃʘʟʝʨʠ ʪʘʢʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʦʰʠʨʝʥʽ ʚ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʽ. 

ʅʘ ʟʘʤʽʥʫ ʣʘʤʧʦʚʦʾ ʥʘʢʘʯʢʠ ʧʨʠʭʦʜʷʪʴ ʣʘʟʝʨʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʜʽʦʜʥʦʤʫ ʧʨʠʥʮʠʧʽ. ʋ ʪʘʢʠʭ ʣʘʟʝʨʘʭ ʦʜʠʥʠʯʥʠʡ ʚʠʧʨʦʤʽʥʶʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ  

- ʚʣʘʩʥʝ ʣʘʟʝʨʥʠʡ ʜʽʦʜ ʟ ʧʦʪʫʞʥʽʩʪʶ ʚʠʧʨʦʤʽʥʝʥʥʷ ʙʣʠʟʴʢʦ 5 ʤɺʪ. ɼʣʷ 

ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘʙʠʨʘʶʪʴ ʧʘʢʝʪ ʟ ʪʘʢʠʭ ʜʽʦʜʽʚ. ɼʦ ʧʝʨʝʚʘʛ 

ʜʽʦʜʥʠʭ ʣʘʟʝʨʽʚ  ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʚʠʩʦʢʠʡ ʂʂɼ (ʜʦ 50%), ʱʦ ʚʠʟʥʘʯʘʻ ʥʠʞʯʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʘ ʪʘʢʦʞ ʥʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ 

ʚʙʫʜʦʚʫʚʘʪʠ ʾʭ ʚ ʽʩʥʫʶʯʽ ʚʠʨʦʙʥʠʯʽ ʩʠʩʪʝʤʠ. 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʠʩʢ ʚʽʜ ʣʘʟʝʨʥʦʾ ʦʙʨʦʙʢʠ, ʥʝʦʙʭʽʜʥʦ 

ʟʥʘʪʠ ʧʘʨʘʤʝʪʨʠ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥʶ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ɼʦʚʞʠʥʘ ʭʚʠʣʽ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ ï ʥʘʡʛʦʣʦʚʥʽʰʠʡ ʬʘʢʪʦʨ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʟʝʨʘ ʜʣʷ ʧʝʚʥʦʛʦ ʚʠʜʫ ʨʦʙʽʪ. ɿʦʢʨʝʤʘ, 

ʧʦʛʣʠʥʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʥʘʛʨʽʚʫ ʥʝ ʙʫʜʝ, ʷʢʱʦ ʜʦʚʞʠʥʫ ʭʚʠʣʽ ʦʙʨʘʥʦ ʥʝʚʽʨʥʦ. 

ʂʫʪ ʧʘʜʽʥʥʷ ʧʨʦʤʝʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʪʘ ʡʦʛʦ ʧʦʣʷʨʠʟʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
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ʚʠʟʥʘʯʘʶʪʴ, ʷʢʫ ʢʽʣʴʢʽʩʪʴ ʚʠʧʨʦʤʽʥʝʥʥʷ ʙʫʜʝ ʚʽʜʙʠʪʦ ʚʽʜ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʧʦʚʝʨʭʥʽ.  

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʘʟʝʨʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ (ʟʥʠʞʝʥʥʷ ʚʠʤʦʛ 

ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʢʨʦʤʦʢ, ʟʤʝʥʰʝʥʥʷ ʥʝʙʝʟʧʝʢʠ ʫʪʚʦʨʝʥʥʷ ʩʪʦʥʰʝʥʴ, ʧʦʨ, 

ʧʽʜʨʽʟʽʚ, ʟʤʝʥʰʝʥʥʷ ʢʘʧʽʪʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʚʠʪʨʘʪ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʡʦʤʠ ʪʘ ʩʧʦʩʦʙʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ: 

 ̔ ʤʧʫʣʴʩʥʦ-ʧʝʨʽʦʜʠʯʥʫ ʤʦʜʫʣʷʮʽʶ ʚʠʧʨʦʤʽʥʝʥʥʷ, ʦʩʮʠʣʷʮʽʶ 

ʩʬʦʢʫʩʦʚʘʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ, ʧʦʜʘʯʫ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʪʦʢʫ ʛʘʟʫ; 

 ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʣʶʩʽʚ ʽ ʧʨʠʩʘʜʥʦʛʦ ʜʨʦʪʫ; 

 ʧʦʻʜʥʘʥʥʷ ʣʘʟʝʨʥʦʛʦ ʥʘʛʨʽʚʫ ʟ ʧʣʘʟʤʦʚʠʤ, ʜʫʛʦʚʠʤ ʘʙʦ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʤ (ʛʽʙʨʠʜʥʽ ʪʘ ʢʦʤʙʽʥʦʚʘʥʽ ʩʧʦʩʦʙʠ ʟʚʘʨʶʚʘʥʥʷ).  

ɯʤʧʫʣʴʩʥʦ-ʧʝʨʽʦʜʠʯʥʽ ʨʝʞʠʤʠ ʣʘʟʝʨʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʷʢ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʧʨʦʧʣʘʚʣʝʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʧʨʦʧʣʘʚʣʝʥʥʷ ʤʝʥʰʝ 1 

ʤʤ. ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʨʦʟʤʽʨ ɿʊɺ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʧʨʦʮʝʩʫ, ʫʩʫʚʘʻʪʴʩʷ ʥʝʙʝʟʧʝʢʘ ʧʨʦʧʘʣʽʚ. 

ʇʨʠ ʦʩʮʠʣʷʮʽʾ ʩʬʦʢʫʩʦʚʘʥʠʡ ʧʨʦʤʽʥʴ ʧʝʨʽʦʜʠʯʥʦ ʟʘʛʣʠʙʣʶʶʪʴ ʫ 

ʟʚʘʨʶʚʘʣʴʥʫ ʚʘʥʥʫ ʟʘ ʨʘʭʫʥʦʢ ʢʦʣʠʚʘʥʴ ʬʦʢʘʣʴʥʦʾ ʧʣʦʱʠʥʠ ʚʽʜʥʦʩʥʦ 

ʟʚʘʨʶʚʘʥʦʛʦ ʚʠʨʦʙʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʤʝʭʘʥʽʯʥʽ ʘʙʦ 

ʧôʻʟʦʝʣʝʢʪʨʠʯʥʽ ʩʢʘʥʘʪʦʨʠ, ʣʽʥʟʠ ʘʙʦ ʦʙôʻʢʪʠʚʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʘʨʽʶʚʘʥʥʷ 

ʯʘʩʪʦʪʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 150 ɻʮ ʟ ʘʤʧʣʽʪʫʜʦʶ ʢʦʣʠʚʘʥʴ, ʷʢʘ ʜʦʨʽʚʥʶʻ 

ʪʦʚʱʠʥʽ ʟʚʘʨʶʚʘʥʠʭ ʜʝʪʘʣʝʡ.    

ʆʩʮʠʣʷʮʽʷ ʚʠʧʨʦʤʽʥʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʧʨʦʧʣʘʚʣʝʥʥʷ 

ʥʘ 40%. ʐʠʨʠʥʘ ʰʚʘ ʧʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʻ ʥʘ ~30%, ʘ ʢʦʝʬʽʮʽʻʥʪ ʬʦʨʤʠ ʰʚʘ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 10...15%.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʧʣʘʚʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ ʧʦʜʘʚʘʥʥʷʤ ʫ ʟʦʥʫ 

ʟʚʘʨʶʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʪʦʢʫ ʛʘʟʫ ʧʽʜ ʧʝʚʥʠʤ ʪʠʩʢʦʤ. ɼʦʜʘʪʢʦʚʠʡ ʧʦʪʽʢ 

ʩʧʨʠʯʠʥʷʻ ʚʧʣʠʚ ʥʘ ʧʘʨʘʤʝʪʨʠ ʧʣʘʟʤʠ ʚ ʦʙʣʘʩʪʽ ʚʟʘʻʤʦʜʽʾ ʚʠʧʨʦʤʽʥʝʥʥʷ ʟ 

ʤʘʪʝʨʽʘʣʦʤ ʪʘ ʥʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʢʘʥʘʣʽ ʧʨʦʧʣʘʚʣʝʥʥʷ.  

ɿʘʣʫʯʝʥʥʷ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʪʠ ʚ ʰʠʨʦʢʠʭ 

ʤʝʞʘʭ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʰʚʘ, ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʪʨʽʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʚʘʨʥʠʭ 
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ʟôʻʜʥʘʥʴ, ʚʠʢʣʶʯʠʪʠ ʪʘʢʽ ʜʝʬʝʢʪʠ, ʷʢ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʨʦʧʣʘʚʣʝʥʥʷ, ʧʦʨʠ ʫ 

ʢʦʨʝʥʽ ʰʚʘ, ʛʘʨʷʯʽ ʪʘ ʭʦʣʦʜʥʽ ʪʨʽʱʠʥʠ, ʘ ʪʘʢʦʞ ʟʥʠʟʠʪʠ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ 

ʩʢʣʘʜʘʥʥʷ ʜʝʪʘʣʝʡ ʧʽʜ ʟʚʘʨʶʚʘʥʥʷ (ʜʦʧʫʩʢʘʶʪʴʩʷ ʟʘʟʦʨʠ ʜʦ 30...50% ʚʽʜ 

ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ, ʜʝʧʣʘʥʘʮʽʷ ï ʜʦ 50%). ʆʩʦʙʣʠʚʽʩʪʶ ʧʨʠʡʦʤʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʨʦʪʫ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʫ (ʜʦ 1 ʤʤ) ʪʘ ʫ ʪʦʯʥʽʡ ʧʦʜʘʯʽ ʡʦʛʦ ʧʽʜ ʚʠʧʨʦʤʽʥʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ (Vʧ.ʜ.= 90...100ʤ/ʛʦʜ.). 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʦʥʢʦʩʪʽʥʥʠʭ (ʜʦ 1,0 ʤʤ) ʩʪʘʣʝʚʠʭ ʚʠʨʦʙʽʚ ʟ 

ʥʝʱʽʣʴʥʦ ʧʨʠʣʷʛʘʶʯʠʤʠ ʢʨʦʤʢʘʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʟʚʘʨʶʚʘʥʥʷ 

ʨʦʟʬʦʢʫʩʦʚʘʥʠʤ ʧʨʦʤʝʥʝʤ ʟ ʧʦʜʘʯʝʶ ʧʦʨʦʰʢʦʚʦʛʦ ʧʨʠʩʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʚʘʨʶʚʘʥʽ ʢʨʦʤʢʠ ʩʢʣʘʜʘʶʪʴ ʽʟ ʟʘʟʦʨʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʪʦʚʱʠʥʽ ʜʝʪʘʣʝʡ, ʽ ʧʨʠʪʠʩʢʘʶʪʴ ʜʦ ʤʽʜʥʦʾ ʧʽʜʢʣʘʜʢʠ.  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʣʶʩʽʚ ʧʨʠ ʣʘʟʝʨʥʦʤʫ ʟʚʘʨʶʚʘʥʥʽ 

ʩʧʨʠʯʠʥʝʥʘ ʪʠʤ, ʱʦ ʧʨʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʟʚʘʨʶʚʘʥʥʷ 

(400...600 ʤ/ʛʦʜ.) ʥʝ ʚʩʪʠʛʘʻ ʚʽʜʙʫʪʠʩʷ ʧʦʚʥʘ ʜʝʛʘʟʘʮʽʷ ʟʚʘʨʶʚʘʣʴʥʦʾ ʚʘʥʥʠ ʡ 

ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʰʚʘ ʫʪʚʦʨʶʶʪʴʩʷ ʧʦʨʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʣʶʩʫ ʜʦʮʽʣʴʥʝ ʧʨʠ 

ʡʦʛʦ ʥʘʥʝʩʝʥʥʽ ʪʦʥʢʠʤ (<0,1 ʤʤ) ʰʘʨʦʤ, ʱʦ ʱʽʣʴʥʦ ʟʯʽʧʣʶʻʪʴʩʷ ʽʟ ʟʨʘʟʢʦʤ. 

ʇʨʠ ʚʽʜʥʦʩʥʦ ʪʦʚʩʪʠʭ ʪʘ ʥʝʱʽʣʴʥʦ ʟʯʝʧʣʝʥʠʭ ʰʘʨʘʭ ʧʦʪʫʞʥʽʩʪʴ 

ʚʠʧʨʦʤʽʥʝʥʥʷ ʧʦʛʣʠʥʘʻʪʴʩʷ ʫ ʬʣʶʩʽ ʪʘ ʥʝ ʚʩʪʠʛʘʻ ʧʝʨʝʜʘʪʠʩʷ ʤʝʪʘʣʫ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʣʘʟʝʨʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʜʦʩʷʛʥʫʪʝ ʩʫʤʽʱʝʥʥʷʤ ʣʘʟʝʨʥʦʛʦ ʜʞʝʨʝʣʘ ʟ ʽʥʰʠʤʠ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʚʠʧʨʦʤʽʥʝʥʥʷ  ʉʆ2-ʣʘʟʝʨʘ ʩʪʘʙʽʣʽʟʫʻ ʝʣʝʢʪʨʠʯʥʫ ʜʫʛʫ ʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ, 

ʱʦ ʛʦʨʠʪʴ ʫ ʉʆ2, Ăʧʨʠʚôʷʟʫʶʯʠò ʾʾ ʜʦ ʜʽʶʯʦʛʦ ʥʘ ʤʝʪʘʣ ʩʬʦʢʫʩʦʚʘʥʦʛʦ 

ʧʨʦʤʝʥʷ ʪʘ ʧʨʠʤʫʰʫʻ ʦʧʫʩʢʘʪʠʩʷ ʚ ʧʘʨʦ ʛʘʟʦʚʠʡ ʢʘʥʘʣ. ʃʘʟʝʨʥʦ-ʜʫʛʦʚʝ 

ʟʚʘʨʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ Ăʤôʷʢʠʡò ʪʝʨʤʽʯʥʠʡ ʮʠʢʣ, ʷʢʠʡ ʨʝʛʫʣʶʶʪʴ, 

ʚʘʨʽʶʶʯʠ ʚʽʜʩʪʘʥʴ ʘ ʤʽʞ ʟʦʥʘʤʠ ʜʽʾ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ ʪʘ ʜʫʛʠ 

(ʜʠʚ.ʨʠʩ.25). ʷʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷ ʧʨʠ ʬʽʢʩʦʚʘʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ ʜʦʮʽʣʴʥʝ ʜʦ 

ʧʝʚʥʦʾ ʪʦʚʱʠʥʠ ʟʚʘʨʶʚʘʥʦʛʦ ʤʝʪʘʣʫ, ʚʠʱʝ ʷʢʦʾ ʛʣʠʙʠʥʘ ʧʨʦʧʣʘʚʣʝʥʥʷ ʥʝ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʚʘʨʶʚʘʥʥʷ.  
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ʋ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʝ ʟʚʘʨʶʚʘʥʥʷ ʬʽʨʤʘ 

Volkswagen ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʜʚʝʨʝʡ ʘʚʪʽʚʦʢ.  

 

1 ï ʚʠʨʽʙ; 2 ï ʨʦʟʨʦʙʣʝʥʥʷ; 3 ï ʟʘʭʠʩʥʠʡ ʛʘʟ; 4, 7 ï ʩʦʧʣʦ; 5 ï ʣʘʟʝʨʥʠʡ ʧʫʯʦʢ; 

6 ï ʝʣʝʢʪʨʦʜʥʠʡ ʜʨʽʪ; 8 ï ʰʦʚ ( ʘ ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʞʝʨʝʣʘʤʠ ʪʝʧʣʦʪʠ) 

ʈʠʩʫʥʦʢ 25 ï ʉʭʝʤʘ ʧʨʦʮʝʩʫ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʫʛʠ, ʱʦ ʛʦʨʠʪʴ ʥʘ ʧʣʘʚʢʦʤʫ ʝʣʝʢʪʨʦʜʽ 

ʇʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʘ ʪʘ ʜʫʛʦʚʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷ ʧʣʘʚʢʠʤ ʝʣʝʢʪʨʦʜʦʤ ʧʽʜ ʬʣʶʩʦʤ (ʨʠʩ. 26). ʊʘʢʝ ʧʦʻʜʥʘʥʥʷ 

ʜʞʝʨʝʣ ʚʠʷʚʠʣʦʩʷ ʨʝʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽʰʝ: ʬʣʶʩ ʧʨʦʚʘʣʶʻʪʴʩʷ ʫ ʧʘʨʦ ʛʘʟʦʚʠʡ 

ʢʘʥʘʣ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥʶ, ʣʘʟʝʨʥʝ ʚʠʧʨʦʤʽʥʝʥʥʷ ʧʦʛʣʠʥʘʻʪʴʩʷ ʬʣʶʩʦʤ, ʘ ʥʝ 

ʟʚʘʨʶʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʋ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʚʘʨʽʘʥʪʽ ʟʘʭʠʩʥʠʡ ʛʘʟ, ʥʝʦʙʭʽʜʥʠʡ 

ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ, ʥʘʜʭʦʜʠʚ ʧʨʦʪʠ ʥʘʧʨʷʤʢʫ ʟʚʘʨʶʚʘʥʥʷ, 

ʱʦʙ ʟʜʫʚʘʪʠ ʬʣʶʩ, ʷʢʠʡ ʤʦʞʝ ʧʦʧʘʩʪʠ ʚ ʟʘʟʦʨ ʤʽʞ ʟʚʘʨʶʚʘʥʠʤʠ ʣʠʩʪʘʤʠ, ʘ 

ʟʘ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʷ ʨʦʟôʻʜʥʫʚʘʣʴʥʘ ʧʣʘʩʪʠʥʘ, ʷʢʘ 

ʧʝʨʝʰʢʦʜʞʘʻ ʧʦʪʨʘʧʣʷʥʥʶ ʬʣʶʩʫ ʚ ʟʦʥʫ, ʨʦʟʧʣʘʚʣʝʥʫ ʣʘʟʝʨʥʠʤ ʧʨʦʤʝʥʝʤ.  

ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʽʟʥʠʭ ʤʘʨʢʘʭ ʩʪʘʣʝʡ ʪʦʚʱʠʥʦʶ 8...38 ʤʤ 

ʧʨʠ ʧʦʪʫʞʥʦʩʪʽ ʣʘʟʝʨʘ 20ʢɺʪ. ɹʫʣʠ ʦʪʨʠʤʘʥʽ ʷʢʽʩʥʽ ʰʚʠ, ʟʘ ʬʦʨʤʦʶ ʚʽʜʤʽʥʥʽ 

ʚʽʜ ʰʚʽʚ, ʚʠʢʦʥʘʥʠʭ ʣʠʰʝ ʣʘʟʝʨʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ ʘʙʦ ʧʽʜ ʬʣʶʩʦʤ (ʨʠʩ.27).  
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1 ï ʙʫʥʢʝʨ ʜʣʷ ʬʣʶʩʫ; 2 ï ʢʦʥʪʘʢʪʥʘ ʪʨʫʙʢʘ; 3 ï ʬʣʶʩ; 4 ï ʨʽʢʘ ʚʘʥʥʘ; 5 ï 

ʪʚʝʨʜʠʡ ʰʣʘʢ; 6 ï ʤʝʪʘʣ ʰʚʘ; 7 ï ʜʨʦʪʷʥʠʡ ʝʣʝʢʪʨʦʜ; 8 ï ʧʦʨʦʞʥʠʥʘ ʰʚʘ ʟ 

ʜʫʛʦʶ; 9 ï ʩʪʨʫʤʽʥʴ ʛʝʣʽʶ; 10 ï ʧʘʨʦ ʛʘʟʦʚʠʡ ʢʘʥʘʣ; 11 ï ʨʽʜʢʠʡ ʰʣʘʢ; 12 ï 

ʧʣʘʟʤʘ ʟ ʧʘʨʦʶ ʤʝʪʘʣʫ; 13 ï ʨʦʟôʻʜʥʫʚʘʣʴʥʘ ʧʣʘʩʪʠʥʘ; 14 ï ʣʘʟʝʨʥʠʡ ʧʨʦʤʽʥʴ  

ʈʠʩʫʥʦʢ 26 ï ʉʭʝʤʘ ʛʽʙʨʠʜʥʦʛʦ ʣʘʟʝʨʥʦ-ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʧʽʜ ʬʣʶʩʦʤ 

 

 

ʈʠʩʫʥʦʢ 27 ï ʄʘʢʨʦʰʣʽʬʠ ʰʚʽʚ, ʚʠʢʦʥʘʥʠʭ ʣʘʟʝʨʥʠʤ (ʘ), ʜʫʛʦʚʠʤ (ʙ) ʪʘ 

ʣʘʟʝʨʥʦ-ʜʫʛʦʚʠʤ (ʚ) ʟʚʘʨʶʚʘʥʥʷʤ  

 


