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ɺʚʝʜʝʥʠʝ 
 

ʉʦʚʨʝʤʝʥʥʦʝ ʪʨʫʙʦʧʨʦʢʘʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ 

ʟʘʛʦʪʦʚʢʝ (ʅʃɿ). ʅʝʧʨʝʨʳʚʥʘʷ ʨʘʟʣʠʚʢʘ ʩʪʘʣʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʣʠʚʢʦʡ ʚ ʩʣʠʪʢʠ 

ʠ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʢʘʪʢʦʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʛʦʪʦʚʦʡ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʩ 

ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʟʘ ʩʯʸʪ ʤʠʥʠʤʠʟʘʮʠʠ ʯʠʩʣʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ 

ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʦʰʠʚʢʘ ʟʘʛʦʪʦʚʦʢ ʚ ʛʠʣʴʟʫ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ ʥʘ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ (ʚʠʥʪʦʚʘʷ ʧʨʦʰʠʚʢʘ) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ 

ʪʨʫʙʦʧʨʦʢʘʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʙʣʘʛʦʜʘʨʷ ʧʦʣʫʯʝʥʠʶ ʛʠʣʴʟ ʙʦʣʴʰʦʡ ʜʣʠʥʳ ʠ 

ʤʘʩʩʳ ʥʘ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʘʭ. ʆʜʥʘʢʦ ʵʪʘ ʦʧʝʨʘʮʠʷ 

ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʦʛʦ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʮʠʢʣʠʯʝʩʢʠʤ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʤ 

ʧʣʘʩʪʠʯʝʩʢʠʤ ʠʟʛʠʙʦʤ ʚʩʝʭ ʩʣʦʸʚ ʤʝʪʘʣʣʘ. ɼʝʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʥʘ 

ʛʠʣʴʟʘʭ, ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʜʨʫʛʠʭ ʩʪʘʥʘʭ 

ʪʨʫʙʦʧʨʦʢʘʪʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʩʪʨʘʥʷʶʪʩʷ ʠ ʦʩʪʘʶʪʩʷ ʥʘ ʛʦʪʦʚʳʭ 

ʪʨʫʙʘʭ, ʪʘʢ ʢʘʢ ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ ʠʭ ʧʦʷʚʣʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʨʫʞʥʳʤʠ 

ʧʦʨʦʢʘʤʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʝʪʘʣʣ ʜʣʷ ʪʨʫʙ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʝʝ ʜʝʰʝʚʳʤ, ʩ ʜʨʫʛʦʡ ï ʢʘʯʝʩʪʚʦ ʵʪʦʛʦ ʤʝʪʘʣʣʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʚʳʩʦʢʠʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʤʠʥʠʤʘʣʴʥʫʶ ʦʪʙʨʘʢʦʚʢʫ ʪʨʫʙ ʠ ʚʳʩʦʢʠʡ ʚʳʭʦʜ 

ʛʦʜʥʦʛʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʢ ʠʩʭʦʜʥʳʤ ʟʘʛʦʪʦʚʢʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ, ʩʦʩʪʦʷʥʠʷ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʩʝʚʦʡ ʣʠʢʚʘʮʠʠ, 

ʧʦʨʠʩʪʦʩʪʠ ʠ ʜʨ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʠʝ ʫʞʝʩʪʦʯʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʅʃɿ, ʦʪʙʨʘʢʦʚʢʘ 

ʪʨʫʙ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʠ ʥʘʨʫʞʥʳʤ ʧʣʸʥʘʤ ʜʦʩʪʠʛʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʥʪʦʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ  

ʨʘʙʦʪʳ, ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʦʡ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʤʝʪʘʣʣʘ ʧʨʠ 

ʧʨʦʰʠʚʢʝ ʠ ʨʘʩʢʘʪʢʝ ʩ ʫʯʸʪʦʤ ʠʟʥʦʩʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʢʦʪʦʨʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʮʝʥʠʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʤʠ 
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ʤʝʪʦʜʘʤʠ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʤʠ ʢ ʫʩʣʦʚʠʷʤ ʥʘ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʘʙʦʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʅʃɿ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʫʙ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ 

ʟʥʘʯʠʤʳʤʠ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤ ʫʩʣʦʚʠʡ ʜʝʬʝʢʪʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʢʨʫʯʠʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ 

ʤʝʪʘʣʣʘ ʧʨʠ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʝ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ɽʤʝʣʴʷʥʝʥʢʦ ʇ.ʊ., ʇʦʣʫʭʠʥʘ 

ʇ.ʀ., ʇʦʪʘʧʦʚʘ ʀ.ʅ., ʌʦʤʠʯʝʚʘ ʀ.ɸ., ɼʘʥʠʣʦʚʘ ʌ.ɸ. ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ. ʊʘʢ ʚ 

ʨʘʙʦʪʘʭ ʇʦʪʘʧʦʚʘ ʀ.ʅ., ʇʦʣʫʭʠʥʘ ʇ.ʀ. ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ (ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʛʠʙʘ) ʩʪʝʥʢʠ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʢʠ-

ʛʠʣʴʟʳ ʠ ʚʣʠʷʥʠʝ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʥʘ ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʚ ʦʯʘʛʝ 

ʜʝʬʦʨʤʘʮʠʠ ʠ ʢʘʯʝʩʪʚʦ ʪʨʫʙ. 

ɺ ʩʚʷʟʠ ʩ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚʦʚ ʪʨʫʙʥʳʭ ʩʪʘʣʝʡ, ʩʧʝʮʠʬʠʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʃɿ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʦʜʥʘʢʦ, ʚʚʠʜʫ ʧʦʥʠʞʝʥʥʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʨʷʯʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚʳʧʦʣʥʝʥʥʦʡ ʠʟ ʅʃɿ, ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʠ ʚʣʠʷʥʠʷ ʠʟʥʦʩʘ ʨʘʙʦʯʝʛʦ ʠʟʥʦʩʘ 

ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʦʢʘʪʢʠ ʦʩʚʝʱʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ. 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʝʪʘʣʣʘ ʅʃɿ ʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʦʚ (ʙʦʣʝʝ 300 ʤʤ) ʠ 

ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ ʨʘʟʣʠʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʥʝʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʪʨʫʙ ʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ ʅʃɿ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʠʣʴʟ 

ʧʦʚʳʰʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 
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- ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʢʘʪʢʝ 

ʟʘʛʦʪʦʚʦʢ ʚ ʜʚʫʭʚʘʣʢʦʚʳʭ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ; 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʥʝʩʦʚʝʨʰʝʥʩʪʚ ʬʦʨʤʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, 

ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʅʃɿ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʩʢʦʨʦʩʪʥʳʭ 

ʫʩʣʦʚʠʡ ʧʨʠ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʜʚʫʭʚʘʣʢʦʚʳʭ ʧʨʦʰʠʚʥʳʭ 

ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʛʠʙʘ ʦʙʨʘʟʮʦʚ ʚ ʫʩʣʦʚʠʷʭ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʧʨʦʮʝʩʩʘʤ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʚ 

ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ, ʚʳʧʦʣʥʠʪʴ ʠʩʧʳʪʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʅʃɿ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ 

ʠʟʛʠʙʘ ʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ; 

- ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ ʨʘʟʣʠʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʧʨʠ ʧʨʦʢʘʪʢʝ 

ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʠ ʛʦʨʷʯʝʢʘʪʘʥʳʭ ʟʘʛʦʪʦʚʦʢ; 

- ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʠʪʴ 

ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝʞʠʤʳ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʅʃɿ ʚ ʛʠʣʴʟʳ ʧʦʚʳʰʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʅʘʫʯʥʫʶ ʥʦʚʠʟʥʫ ʩʦʩʪʘʚʣʷʶʪ: 

- ʠʩʧʳʪʘʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ʦʨʠʛʠʥʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʛʠʙʘ ʦʙʨʘʟʮʦʚ ʚ ʛʦʨʷʯʝʤ 

ʠ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʧʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ˉ 186293 ʈʌ, ʄʇʂ G01N 

3/32. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ); 

- ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʝ, ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ ʠ ʝʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ) ʚ ʧʨʦʛʨʘʤʤʝ QForm, 

ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʟʘʛʦʪʦʚʢʠ ʚ ʫʩʣʦʚʠʷʭ, 

ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʳ ʢ ʨʝʘʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʨʷʯʝʢʘʪʘʥʳʭ ʪʨʫʙ ʠʟ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ 
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ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʜʝʬʝʢʪʦʚ ʥʘ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ, 

ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ ʜʚʫʭʚʘʣʢʦʚʦʛʦ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʩʣʝʜʫʝʪ 

ʦʛʨʘʥʠʯʠʪʴ ʜʣʷ ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ - ʥʝ ʙʦʣʝʝ 20, ʜʣʷ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ - ʥʝ 

ʙʦʣʝʝ 15; 

- ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʥʦʩʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ 

ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʨʘʟʣʠʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʣʠʙʨʦʚʢʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʙʦʯʠʭ 

ʚʘʣʢʦʚ, ʛʣʫʙʠʥʘ ʠʟʥʦʩʘ ʠʤʝʝʪ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʳʭ 

ʟʘʛʦʪʦʚʦʢ. ʇʨʠ ʵʪʦʤ ʧʦ ʤʝʨʝ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʚʳʥʫʞʜʝʥʥʦ ʠʟʤʝʥʷʶʪ 

ʥʘʩʪʨʦʡʢʫ ʩʪʘʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʮʠʢʣʠʯʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʚ ʦʯʘʛʝ ʠ 

ʫʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʠ ʪʨʫʙ. ɺʝʣʠʯʠʥʘ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʠ 

ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʩʦʩʪʘʚʠʣʘ: ʊʇɸ 159-426 (ʩʪʘʣʴ 50ʍ) ʧʨʠ ʧʨʦʢʘʪʢʝ ʅʃɿ ʜʠʘʤʝʪʨʦʤ 

340 ʠ 410 ʤʤ ï 4,4 ʪ/ʩʤ
3
, ʊʇɸ 50-200 (ʩʪʘʣʴ 18ʍɻʉɸ) ʧʨʠ ʧʨʦʢʘʪʢʝ ʟʘʛʦʪʦʚʦʢ 

ʜʠʘʤʝʪʨʦʤ ʦʪ 90 ʜʦ 260 ʤʤ  ï 2,1 ʪ/ʩʤ
3
, ʄʀʉʠʉ-130ɼ (ʩʪʘʣʴ 45) ʧʨʠ ʧʨʦʢʘʪʢʝ 

ʟʘʛʦʪʦʚʦʢ ʠʟ ʞʘʨʦʧʨʦʯʥʳʭ ʩʧʣʘʚʦʚ ï 0,4 ʪ/ʩʤ
3
. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: 

- ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʩʦʟʜʘʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʘʰʠʥʳ ʜʣʷ 

ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ; 

- ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ 

ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ; ʚʳʧʦʣʥʝʥʳ ʠʩʧʳʪʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʅʃɿ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʩʪʘʣʠ; 

- ʦʧʨʝʜʝʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʛʠʙʘ ʩʪʝʥʢʠ ʛʠʣʴʟʳ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʨʷʯʝʢʘʪʘʥʳʭ ʪʨʫʙ ʠʟ ʠʩʭʦʜʥʦʡ ʅʃɿ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʜʝʬʝʢʪʦʚ ʥʘ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

- ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʠʘʧʘʟʦʥʘ ʥʘʨʘʙʦʪʢʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 159-

426 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʜʠʘʤʝʪʨʘ ʠ ʪʚʝʨʜʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ; 

- ʦʧʨʝʜʝʣʝʥʘ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʴ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ 
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ʚʝʣʠʯʠʥʳ ʚʳʜʝʣʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ - ʢʦʣʠʯʝʩʪʚʘ 

ʤʘʪʝʨʠʘʣʘ ʚʘʣʢʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʟʘʭʚʘʪ ʟʘʛʦʪʦʚʢʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ; 

- ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʠʘʧʘʟʦʥʘ ʥʘʨʘʙʦʪʢʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 159-

426, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʮʠʦʥʘʣʴʥʫʶ ʮʠʢʣʠʯʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʚ ʦʯʘʛʝ ʠ 

ʩʪʘʙʠʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʛʠʣʴʟ ʠ ʪʨʫʙ ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ. 

- ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʩʪʫʜʝʥʪʘʤʠ 

ʙʘʢʘʣʘʚʨʠʘʪʘ ʠ ʤʘʛʠʩʪʨʘʪʫʨʳ ʥʘ ʢʘʬʝʜʨʝ ʆʄɼ ʅʀʊʋ çʄʀʉʠʉè. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʦʞʝʥʠʡ ʪʝʦʨʠʠ 

ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ. ɸʥʘʣʠʟ ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʩʢʦʨʦʩʪʥʳʭ ʫʩʣʦʚʠʡ 

ʧʨʦʮʝʩʩʘ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ, ʧʦʠʩʢ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ, 

ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʳʭ ʛʠʣʴʟ ʠ ʪʨʫʙ ʦʩʫʱʝʩʪʚʣʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʦ ʨʘʙʦʪʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʚ 

ʫʩʣʦʚʠʷʭ ɸʆ çɺʊɿè (ʛ. ɺʦʣʞʩʢʠʡ). 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʪʘʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ 

ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʫʩʣʦʚʠʷʭ çʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʠʉè (ʅʀʊʋ çʄʀʉʠʉè, ʛ. ʄʦʩʢʚʘ) ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʝ 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ, ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MS Excel ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ QForm. 

ʈʘʩʯʝʪʳ ʠ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʘʰʠʥʳ ʜʣʷ ʠʩʧʳʪʘʥʠʷ 

ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ ʦʩʫʱʝʩʪʚʣʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʦʙʱʠʭ ʧʦʣʦʞʝʥʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʤʘʰʠʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

SolidWorks 3D ʠ ʂʆʄʇɸʉ-3D. 
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ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

ʅʘ ʟʘʱʠʪʫ ʚʳʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʘʚʪʦʨʦʤ ʠ 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʥʘʫʯʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʥʦʚʠʟʥʦʡ: 

- ʢʦʥʩʪʨʫʢʮʠʷ ʤʘʰʠʥʳ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ 

ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ (ʧʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ˉ 186293 ʈʌ, ʄʇʂ G01N 3/32. 

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ) ʠ ʤʝʪʦʜʠʢʘ 

ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ; 

- ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʚʳʜʝʣʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʟʥʦʩʘ 

ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ - ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʚʘʣʢʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʟʘʭʚʘʪ 

ʟʘʛʦʪʦʚʢʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ; 

- ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝʞʠʤʳ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ ʅʃɿ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʯʠʩʣʘ ʮʠʢʣʦʚ ʜʝʬʦʨʤʘʮʠʠ ʜʣʷ ʫʛʣʝʨʦʜʠʩʪʦʡ ʠ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʭ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʄʂʕ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ QForm; 

ʬʠʟʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʦʨʠʛʠʥʘʣʴʥʦʡ ʠʩʧʳʪʘʪʝʣʴʥʦʡ 

ʤʘʰʠʥʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʛʠʙʘ 

ʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʛʦʨʷʯʝʤ ʠ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʰʠʚʥʳʭ 

ʩʪʘʥʘʭ ʊʇɸ 159-426, ʊʇɸ 50-200 ʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʰʠʚʥʦʤ ʩʪʘʥʝ 

ʄʀʉʠʉ-130ɼ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ, 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʠ 

ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ 

ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

- 52-ʦʡ, 53-ʝʡ ʠ 54-ʦʡ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɺʦʣʛʦʛʨʘʜ: ʌɻɹʆʋɺʇʆ 

çɺʦʣʛɻʊʋè) , 2015, 2016 ʠ 2017 ʛʛ.,  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 
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- X, ʍII , XIII  ʠ XIV  ʤʦʣʦʜʝʞʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ 

çʉʦʚʝʨʰʝʥʩʪʚʦ ʤʳʩʣʠ ʠ ʪʚʦʨʯʝʩʪʚʘè (ɺʦʣʞʩʢʠʡ: ɸʆ çɺʦʣʞʩʢʠʡ ʪʨʫʙʥʳʡ 

ʟʘʚʦʜè), 2014, 2016, 2017 ʠ 2018 ʛʛ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ); 

- X ʄʦʣʦʜʝʞʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʊʨʫʙʥʦʡ 

ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʂʦʤʧʘʥʠʠ, ʛ. ʉʦʯʠ, 2014 ʛ.; 

- XXII  ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʚʳʩʪʘʚʢʝ çʄʝʪʘʣʣ-ʕʢʩʧʦ 2016è, 

ʧʨʝʤʠʷ çʄʦʣʦʜʳʝ ʫʯʝʥʳʝè (ʄʦʩʢʚʘ: ɺɺʎ, 2016). 

ʇʫʙʣʠʢʘʮʠʠ. 

ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʪʨʘʞʝʥʦ ʚ 6-ʪʠ ʧʝʯʘʪʥʳʭ 

ʨʘʙʦʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 3-ʭ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ ʠ ʚ 1 ʧʘʪʝʥʪʝ ʈʌ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ, ʚʳʚʦʜʦʚ, ʠ ʩʧʠʩʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 77 ʥʘʠʤʝʥʦʚʘʥʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʘʚʪʦʨʦʚ. ʊʝʢʩʪ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʜʝʨʞʠʪ 107 ʩʪʨʘʥʠʮ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ 20 ʪʘʙʣʠʮ ʠ 70 ʨʠʩʫʥʢʦʚ. 
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ɻʣʘʚʘ 1. ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ 

 

1.1 ɼʝʬʝʢʪʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʝ 
 

ʄʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʟʣʠʚʢʠ ʩʪʘʣʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʚʳʧʣʘʚʢʠ, ʚʥʝʧʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʨʘʟʣʠʚʢʠ ʩʪʘʣʠ, ʅʃɿ ʠʤʝʝʪ ʧʣʦʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʙʝʟ ʨʘʢʦʚʠʥ ʠ ʮʝʥʪʨʘʣʴʥʦʡ 

ʧʦʨʠʩʪʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʜʝʬʝʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʜʘ. ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ 

ʜʝʬʝʢʪʦʚ ʅʃɿ ʦʪʥʦʩʷʪ: ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʪʨʝʱʠʥʳ, 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʝ ʩʪʨʦʝʥʠʝ, ʚʥʫʪʨʝʥʥʠʝ ʪʨʝʱʠʥʳ, ʜʝʬʝʢʪʳ ʩʝʨʜʮʝʚʠʥʳ, ʧʦʨʳ ʠ 

ʫʯʘʩʪʢʠ ʰʣʘʢʦʚʳʭ ʚʢʣʶʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʝʬʝʢʪʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʜʨ. [1, 2, 

3]. 

ɼʝʬʝʢʪʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʟʣʠʚʢʠ ʩʪʘʣʠ, ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʫʩʪʨʘʥʠʤʳʝ ʠ ʥʝʫʩʪʨʘʥʠʤʳʝ. ʋʩʪʨʘʥʠʤʳʝ ʜʝʬʝʢʪʳ ʤʦʞʥʦ 

ʣʠʢʚʠʜʠʨʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʣʦʢʘʣʴʥʦʡ ʟʘʯʠʩʪʢʠ, ʦʙʪʦʯʢʠ ʫʯʘʩʪʢʦʚ 

ʤʝʪʘʣʣʘ ʩ ʧʦʚʨʝʞʜʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʨʫʙ ʠʟ 

ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ [4, 5], ʢʦʪʝʣʴʥʳʭ ʪʨʫʙ, ʩʦʨʪʦʚʘʷ ʛʦʨʷʯʝʢʘʪʘʥʘʷ ʟʘʛʦʪʦʚʢʘ 

ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʦʙʪʦʯʝʥʥʦʤ ʚʠʜʝ ʙʝʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ ʩ ʮʝʥʪʨʘʣʴʥʦʡ 

ʧʦʨʠʩʪʦʩʪʴʶ ʧʦ ɻʆʉʊ ʈ 53932-2010 [6] ʥʝ ʙʦʣʝʝ 2é3 ʙʘʣʣʦʚ. ʅʝʫʩʪʨʘʥʠʤʳʝ 

ʜʝʬʝʢʪʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ, ʠ ʟʘʛʦʪʦʚʢʫ ʯʘʩʪʦ ʦʪʧʨʘʚʣʷʶʪ ʥʘ 

ʧʝʨʝʧʣʘʚ, ʧʦʪʦʤʫ ʯʪʦ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʪʨʫʙʥʦʤ ʧʝʨʝʜʝʣʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʠʩʧʨʘʚʠʤʦʤʫ ʙʨʘʢʫ ʥʘ ʛʦʪʦʚʳʭ ʪʨʫʙʘʭ. ʅʘʧʨʠʤʝʨ, ʮʝʥʪʨʘʣʴʥʘʷ ʧʦʨʠʩʪʦʩʪʴ 

ʩʚʳʰʝ 3-4 ʙʘʣʣʦʚ [1] (ʨʠʩʫʥʦʢ 1.1) ʧʨʠ ʧʨʦʰʠʚʢʝ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʣʝʥ 

ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʠ ʪʨʫʙ (ʨʠʩʫʥʦʢ 1.2), ʫʜʘʣʝʥʠʝ ʢʦʪʦʨʳʭ 

ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʫʜʥʝʥʦ ʠ ʪʨʫʙʳ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʧʣʝʥʘʤʠ, ʢʘʢ ʥʝʫʩʪʨʘʥʠʤʳʡ 

ʙʨʘʢ, ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ ʧʝʨʝʧʣʘʚ. 
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ʈʠʩʫʥʦʢ 1.1 ï ʎʝʥʪʨʘʣʴʥʘʷ (ʦʩʝʚʘʷ) ʧʦʨʠʩʪʦʩʪʴ ʥʘ ʧʨʦʜʦʣʴʥʳʭ ʪʝʤʧʣʝʪʘʭ ʅʃɿ 

 

  

ʈʠʩʫʥʦʢ 1.2 - ʇʣʝʥʘ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʳ 

 

ʆʚʘʣʴʥʦʩʪʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ [1] (ʨʠʩʫʥʦʢ 1.3) ʦʧʨʝʜʝʣʷʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʧʨʦʢʘʪʢʠ, ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʛʠʣʴʟ, ʦʙʨʘʟʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʣʝʥ ʠʟ-

ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʦʙʞʘʪʠʷ ʟʘʛʦʪʦʚʢʠ ʚ ʧʝʨʝʞʠʤʝ ʚʘʣʢʦʚ ʠ ʧʝʨʝʜ 

ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ. 
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ʈʠʩʫʥʦʢ 1.3 ï ʆʚʘʣʴʥʦʩʪʴ, ʚʥʝʰʥʠʡ ʚʠʜ ʣʠʪʦʡ ʢʨʫʛʣʦʡ ʟʘʛʦʪʦʚʢʠ Ï220 ʤʤ 

 

ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʵʪʠʭ ʥʝʩʦʚʝʨʰʝʥʩʪʚ ʥʘ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʯʘʩʪʠʯʥʦ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʟʘ ʩʯʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʦʚ ʧʨʦʮʝʩʩʦʚ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʛʨʝʚʘ ʠ ʛʦʨʷʯʝʡ 

ʧʨʦʢʘʪʢʠ, ʥʦ ʚ ʮʝʣʦʤ ʫʨʦʚʝʥʴ ʙʨʘʢʘ ʤʝʪʘʣʣʦʧʨʦʢʘʪʘ ʠʟ ʅʃɿ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, 

ʯʝʤ ʠʟ ʛʦʨʷʯʝʢʘʪʘʥʦʡ ʟʘʛʦʪʦʚʢʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʨʫʙ ʥʘ ʊʇɸ 30-102 

ñʇʅʊɿò ʦʪʙʨʘʢʦʚʢʘ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʧʣʝʥʘʤ ʠʟ ʅʃɿ ʩʦʩʪʘʚʣʷʝʪ 3 - 4 % [7], ʘ ʠʟ 

ʛʦʨʷʯʝʢʘʪʘʥʦʡ ï 0,3é0,4 % [8]. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʧʦ ʢʘʯʝʩʪʚʫ ʪʨʫʙ ʠʟ ʅʃɿ 

ʭʘʨʘʢʪʝʨʥʘ ʠ ʜʣʷ ʜʨʫʛʠʭ ʪʨʫʙʥʳʭ ʟʘʚʦʜʦʚ ʈʦʩʩʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʭʦʜ 

ʩ ʛʦʨʷʯʝʢʘʪʘʥʦʡ ʥʘ ʅʃɿ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʪʨʫʙʦʧʨʦʢʘʪʥʳʭ ʘʛʨʝʛʘʪʘʭ ʧʨʦʭʦʜʠʣ 

ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʦʚ ʠ 

ʢʘʣʠʙʨʦʚʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʇʦʩʣʝʜʥʝʝ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦʪʩʫʪʩʪʚʠʝʤ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʠ ʢʘʯʝʩʪʚʝ ʅʃɿ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ: ʧʨʦʰʠʚʢʠ ʠ ʨʘʩʢʘʪʢʠ. 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʊʇɸ 159-426 ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʥʳʭ 

ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ ʛʨʫʧʧ ʧʨʦʯʥʦʩʪʠ ʍ52-ʍ80 ʧʨʠʤʝʥʷʶʪʩʷ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʝ 

ʩʪʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʨʛʘʥʮʘ, ʚʘʥʘʜʠʷ, ʥʠʦʙʠʷ ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʜʝʬʦʨʤʘʮʠʠ, ʥʠʟʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʥʘʣʠʯʠʝʤ ñʣʠʧʢʦʡò ʦʢʘʣʠʥʳ, ʙʦʣʝʝ ʫʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 
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ʠʥʪʝʨʚʘʣʦʤ ʛʦʨʷʯʝʡ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ 

ʩʪʘʣʴʶ. ɺ ʨʘʙʦʪʘʭ [3, 9, 10] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʅʃɿ ʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʧʦʜʙʦʨ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʪʘʣʠ, ʩʪʘʙʠʣʠʟʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʨʘʟʣʠʚʢʠ, ʫʩʪʨʘʥʝʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʚ ʨʘʙʦʪʝ ʤʝʭʘʥʠʟʤʦʚ 

ʢʘʯʘʥʠʷ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʘ ʫʩʪʘʥʦʚʢʠ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʟʣʠʚʢʠ ʩʪʘʣʠ, ʧʦʜʙʦʨ 

ʦʧʪʠʤʘʣʴʥʦʡ ʤʘʨʢʠ ʰʣʘʢʦʦʙʨʘʟʫʶʱʝʡ ʩʤʝʩʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʫʛʫʥʘ ʧʨʠ 

ʚʳʧʣʘʚʢʝ ʩʪʘʣʠ ʚ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʡ ʧʝʯʠ, ʚʪʦʨʠʯʥʦʝ ʦʢʠʩʣʝʥʠʝ 

ʤʝʪʘʣʣʘ ʚʦ ʚʨʝʤʷ ʨʘʟʣʠʚʢʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ (ʨʠʩʫʥʦʢ 1.4 ʘ, ʙ, ʚ). 

 

ʘ 

 

ʙ 

 

ʚ 

ʈʠʩʫʥʦʢ 1.4 - ʊʝʤʧʣʝʪʳ ʅʃɿ Ï410 ʤʤ: ʘ ï ʦʪʩʫʪʩʪʚʠʝ ʚʳʨʘʞʝʥʥʦʛʦ ʩʣʦʷ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ 

ʢʨʠʩʪʘʣʣʦʚ; ʙ ï ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʕʄʇ; ʚ ï ʩ ʧʨʠʤʝʥʝʥʠʷ ʕʄʇ 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝʧʨʝʨʳʚʥʦʡ 

ʨʘʟʣʠʚʢʠ ʚ ʟʘʛʦʪʦʚʢʘʭ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʚʩʪʨʝʯʘʶʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʧʦʨʠʩʪʦʩʪʴ 

(ʨʠʩʫʥʦʢ 1.5), ʛʨʫʙʘʷ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ. 
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ʈʠʩʫʥʦʢ 1.5 - ʊʝʤʧʣʝʪ ʅʃɿ Ï360 ʤʤ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ 28ʍ3ʉʅʄ1ʌɸ (ʉʇ-28) 

 

1.2 ʂʘʯʝʩʪʚʦ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʫʙ 
 

ʇʨʘʢʪʠʢʦʡ ʪʨʫʙʦʧʨʦʢʘʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʪʨʫʜʥʦʫʩʪʨʘʥʠʤʳʤ ʚʠʜʦʤ ʙʨʘʢʘ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ ʷʚʣʷʶʪʩʷ 

ʚʥʫʪʨʝʥʥʠʝ ʧʣʝʥʳ ʠ ʪʨʝʱʠʥʳ. ʇʨʦʢʘʪʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʦ ʩ 

ʮʝʥʪʨʘʣʴʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʤʝʪʘʣʣʘ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ 

ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ. ɼʝʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʥʘ ʛʠʣʴʟʘʭ, ʧʨʠ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʘʥʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʩʪʨʘʥʷʶʪʩʷ ʠ ʦʩʪʘʶʪʩʷ ʥʘ 

ʛʦʪʦʚʳʭ ʪʨʫʙʘʭ. ʇʨʠʯʠʥʳ ʠ ʤʝʭʘʥʠʟʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ ʚ 

ʨʘʙʦʪʘʭ [8, 11, 12, 13, 14, 15, 16, 17 ʠ ʜʨ.]. 

ɸʚʪʦʨʳ ʨʘʙʦʪʳ [18] ʦʪʤʝʯʘʶʪ, ʯʪʦ ʥʘ ʢʘʯʝʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʠʣʴʟ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʪʨʫʙ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʜʝʬʝʢʪʳ 

ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ (ʦʩʝʚʘʷ ʨʳʭʣʦʩʪʴ, V-ʦʙʨʘʟʥʘʷ ʣʠʢʚʘʮʠʷ) ʠ ʠʭ ʦʨʠʝʥʪʘʮʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʟʘʛʦʪʦʚʢʠ. 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʢʠ ʚ ʧʦʣʫʶ ʛʠʣʴʟʫ ʷʚʣʷʝʪʩʷ 

ʮʠʢʣʠʯʝʩʢʠʤ, ʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʡ ʥʘ ʮʝʥʪʨʘʣʴʥʦʝ ʨʘʟʨʫʰʝʥʠʝ 

ʤʝʪʘʣʣʘ, ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ, ʘ ʛʣʘʚʥʳʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ 

ʷʚʣʷʝʪʩʷ ʫʛʦʣ ʧʦʜʘʯʠ. ɺʝʣʠʯʠʥʘ ʫʛʣʘ ʧʦʜʘʯʠ ʚʣʠʷʝʪ ʥʘ ʦʙʲʝʤ ʧʦʜʘʯʠ ʤʝʪʘʣʣʘ, 
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ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʦʯʘʛ ʜʝʬʦʨʤʘʮʠʠ ʠ ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʦʣʠʯʝʩʪʚʫ ʮʠʢʣʦʚ ʜʝʬʦʨʤʘʮʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 1.6). 

 

ʈʠʩʫʥʦʢ 1.6 - ʉʭʝʤʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʣʠʥʝʡʢʘʤʠ 

 

ʂʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ ʦʩʝʚʦʡ ʧʦʜʘʯʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

IIIIII ʎʎʎʎ ++=
ä      

(1.1) 

ʛʜʝIʎ  - ʥʘ ʫʯʘʩʪʢʝ ʧʝʨʚʠʯʥʦʛʦ ʟʘʭʚʘʪʘ ʟʘʛʦʪʦʚʢʠ; 

IIʎ - ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʢʠ ʯʝʨʝʟ ʥʦʩʦʢ ʠ ʩʬʝʨʠʯʝʩʢʫʶ ʯʘʩʪʴ 

ʦʧʨʘʚʢʠ; 

IIIʎ - ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʢʠ ʨʘʩʢʘʪʥʦʛʦ ʫʯʘʩʪʢʘ ʦʧʨʘʚʢʠ ʠ ʩʭʦʜʝ 

ʤʝʪʘʣʣʘ ʩ ʚʘʣʢʦʚ ʠ ʦʧʨʘʚʢʠ. 

ɼʘʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʛʝʦʤʝʪʨʠʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʠ 

ʟʘʚʠʩʷʪ ʦʪ ʜʣʠʥʳ ʢʦʥʪʘʢʪʘ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʢʠ ʚʦ ʚʭʦʜʥʦʤ ʠ ʚʳʭʦʜʥʦʤ ʢʦʥʫʩʘʭ 

ʚʘʣʢʘ, ʚʳʜʚʠʞʝʥʠʷ ʥʦʩʢʘ ʦʧʨʘʚʢʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ, ʰʘʛʘ ʦʩʝʚʦʡ ʧʦʜʘʯʠ. 

ʉʨʘʚʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ ʧʦʜʘʯʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1.1. 

I III  II  
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ʊʘʙʣʠʮʘ 1.1 ï ʉʨʘʚʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

ʊʇɸ 159-426 
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ʆʙʞʘʪʠʝ 

ʧʝʨʝʜ 

ʥʦʩʢʦʤ 

ʦʧʨʘʚʢʠ, 

% 

ʋʛʦʣ 

ʧʦʜʘ-

ʯʠ, 

ʛʨʘʜʫ

-ʩʦʚ 

ʇʦʜʩʯʸʪ ʰʘʛʦʚ ʦʩʝʚʦʡ 

ʧʦʜʘʯʠ, ʰʪ 

ɺʨʝʤʷ 

ʧʨʦ-

ʰʠʚʢʠ, 

ʩ 

I II  III  ʩʫʤʤʘ 

1 

410 506 

37,9 2,43 7,3 5,8 7 4,7 10,9 2,6 18,2 22,5 

2 38,2 2,41 8,0 7,6 8 5,6 8,7 2,6 16,9 18,0 

3 38,2 2,41 8,0 7,6 9 5,0 7,5 2,6 15,1 15,5 

4 37,6 2,45 7,6 5,8 10 3,5 6,0 2,6 12,1 13,0* 

*ʨʘʩʯʸʪ 

ɺʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʧʨʠ ʧʨʦʰʠʚʢʝ, ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, 

ʚʣʠʷʶʱʠʤ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʠ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʠ ʪʨʫʙ, ʠʟʤʝʥʝʥʠʝ 

ʢʦʪʦʨʳʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ ʧʦʜʘʯʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.7. 

 

ʈʠʩʫʥʦʢ 1.7 ï ɺʣʠʷʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʰʘʛʦʚ ʦʩʝʚʦʡ ʧʦʜʘʯʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʪʨʫʙ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ 10ɻʌɹʖ ʅʃɿ ʜʠʘʤʝʪʨʦʤ 410 ʤʤ ʧʨʠ ʧʨʦʢʘʪʢʝ ʩ ʫʩʪʘʥʦʚʢʦʡ 

ʨʘʟʣʠʯʥʳʭ ʫʛʣʦʚ ʧʦʜʘʯʠ: ʘ ï 7 ʛʨʘʜʫʩʦʚ; ʙ ï 8 ʛʨʘʜʫʩʦʚ 

 

ʆʜʥʘʢʦ ʫʛʦʣ ʧʦʜʘʯʠ ʩʦʟʜʘʝʪ ʤʦʤʝʥʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʚʘʣʫ 

ʜʚʠʛʘʪʝʣʷ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʪʦʢʫ ʷʢʦʨʷ ʠ ʩ ʝʛʦ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʧʨʦʠʟʦʡʜʝʪ ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʛʣʘʚʥʳʝ ʧʨʠʚʦʜ rʧʨʦʰʠʚʥʦʛʦ 

ʩʪʘʥʘ (ʩʤ. ʨʠʩʫʥʦʢ 1.8). 
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ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ ʦʩʝʚʦʡ ʧʦʜʘʯʠ, ʰʪ 

ʘ) ʙ) 
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ʈʠʩʫʥʦʢ 1.8 ï ʅʘʛʨʫʟʦʯʥʘʷ ʪʦʢʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʛʣʘʚʥʳʭ ʧʨʠʚʦʜʦʚ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ ʧʦʜʘʯʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʢʠ ʜʠʘʤʝʪʨʦʤ 410 ʤʤ ʠʟ 

ʩʪʘʣʠ ʤʘʨʢʠ 10ɻʌɹʖ: ʘ ï 7
0
; ʙ ï 8

0
; ʚ ï 9

0
; ʛ ï 10

0 
- ʨʘʩʯʸʪ 

 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʰʠʚʢʘ ʅʃɿ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʛʠʣʴʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ (ñʥʘ 

ʧʦʜʲʝʤò), ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʩʪʘʥʦʚʢʦʡ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʥʘ ʫʛʦʣ ʧʦʜʘʯʠ ʦʪ 8 ʜʦ 10 

ʛʨʘʜʫʩʦʚ. 

ʈʘʮʠʦʥʘʣʴʥʳʡ ʚʳʙʦʨ ʚʝʣʠʯʠʥʳ ʦʙʞʘʪʠʷ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ, ʫʛʣʘ ʧʦʜʘʯʠ 

ʚʘʣʢʦʚ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʪʝʢʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʧʨʦʰʠʚʢʠ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ 

ʦʙʞʘʪʠʡ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʢʣʦʥʥʦʩʪʠ ʢ 

ʮʝʥʪʨʘʣʴʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʟʘʛʦʪʦʚʢʠ, ʦʜʥʘʢʦ ʤʠʥʠʤʘʣʴʥʳʝ ʦʙʞʘʪʠʷ ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ ʫʭʫʜʰʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʟʘʭʚʘʪʘ, ʧʦʚʳʰʝʥʥʦʝ ʩʢʦʣʴʞʝʥʠʝ ʤʝʪʘʣʣʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ [8, 12]. ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʝʬʝʢʪʦʚ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʵʬʬʝʢʪ ʩʢʨʫʯʠʚʘʥʠ ̫

ʤʝʪʘʣʣʘ ʧʨʠ ʧʨʦʰʠʚʢʝ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ 

ʚʣʠʷʥʠʝ ʥʘ ʩʢʨʫʯʠʚʘʥʠʝ, ʷʚʣʷʶʪʩʷ ʫʛʦʣ ʧʦʜʘʯʠ, ʩʭʝʤʘ ʧʨʦʰʠʚʢʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʳʪʷʞʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʅʃɿ ʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʦʚ (ʙʦʣʝʝ 300 

ʘ) 

ʙ) 

ʛ) 

ʚ) 
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ʤʤ) ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʡ ʠ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ ʚ ʜʚʫʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʩ 

ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʣʠʥʝʡʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʞʠʤʘʭ, ʠʩʢʣʶʯʘʶʱʠʭ 

ʦʙʨʘʟʦʚʘʥʠʝ ʜʝʬʝʢʪʦʚ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʠ ʪʨʫʙ. 

 

1.3 ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ 
 

ɺ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʧʨʘʚʦʢ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ [19 - 43], ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʦʯʘʛʝ 

ʜʝʬʦʨʤʘʮʠʠ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʨʘʙʦʯʠʡ ʠʥʩʪʨʫʤʝʥʪ [44 - 47, 77], ʘ ʪʘʢʞʝ ʨʘʙʦʯʠʭ 

ʚʘʣʢʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ: ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʬʠʣʝʡ ʚʳʩʦʢʦʡ 

ʞʝʩʪʢʦʩʪʠ [48], ʛʦʨʷʯʝʡ ʧʨʦʢʘʪʢʠ ʧʦʣʦʩ [49]. ɺ ʨʘʙʦʪʝ [50] ʧʨʦʚʝʜʝʥʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʟʥʦʩʘ ʢʘʣʠʙʨʘ ʯʠʩʪʦʚʦʡ ʢʣʝʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʨʫʛʣʦʛʦ 

ʧʨʦʢʘʪʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ DEFORM-3D ʠ ʦʧʨʝʜʝʣʝʥ ʫʨʦʚʝʥʴ ʠ ʤʝʭʘʥʠʟʤ 

ʠʟʥʦʩʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʩʦʛʣʘʩʫʶʪʩʷ, ʢʘʢ ʧʦ 

ʟʥʘʯʝʥʠʷʤ ʦʩʝʚʦʛʦ ʠʟʥʦʩʘ, ʪʘʢ ʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʢʘʣʠʙʨʘ ʧʨʠ 

ʜʝʡʩʪʚʫʶʱʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʨʫʛʣʦʛʦ ʧʨʦʢʘʪʘ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʨʫʙʦʧʨʦʢʘʪʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ - ʘʚʪʦʨʘʤʠ [51] ʧʨʦʚʝʜʝʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʬʠʣʷ ʠʟʥʦʩʘ ʠ ʪʷʥʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʊʇɸ 159-426 ʜʣʷ ʦʮʝʥʢʠ ʝʸ ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʠ ʪʨʫʙ. ʇʦʣʫʯʝʥʥʘʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʟʘʢʦʥʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ ʦʪ ʪʷʥʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʘʣʢʦʚ ʠʤʝʝʪ ʩʢʦʨʝʝ 

ʢʦʩʚʝʥʥʫʶ ʩʚʷʟʴ ʧʦ ʧʨʠʯʠʥʘʤ ʦʪʩʫʪʩʪʚʠʷ ʧʨʠʚʷʟʦʢ ʢ ʜʠʘʤʝʪʨʫ ʠʩʭʦʜʥʳʭ 

ʟʘʛʦʪʦʚʦʢ, ʮʠʢʣʠʯʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ, ʥʘʩʪʨʦʡʢʘʤ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʠ 

ʩʦʩʪʦʷʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʜʨʫʛʦʛʦ ʧʨʦʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʪʘʥʦʚ 

ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʘʛʨʝʛʘʪʘ. 

ɺ ʧʘʪʝʥʪʝ [52] ʘʚʪʦʨʘʤʠ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʠʟʚʝʩʪʥʦʛʦ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʩʪʘʥʘ-ʵʣʦʥʛʘʪʦʨʘ ʩ ʥʘʢʘʪʢʦʡ 

ʚ ʚʳʭʦʜʥʦʤ ʢʦʥʫʩʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ ʛʠʣʴʟʳ ʧʨʠ ʧʨʦʢʘʪʢʝ ʝʸ ʟʘʜʥʝʛʦ 
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ʢʦʥʮʘ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʢʘʯʝʩʪʚʦʤ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ. ʇʦʣʫʯʝʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʠʤ ʜʣʷ ʧʨʦʢʘʪʢʠ ʛʠʣʴʟ-ʩʪʘʢʘʥʦʚ ʥʘ ʩʪʘʥʘʭ-ʵʣʦʥʛʘʪʦʨʘʭ, ʥʦ ʥʝ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʢʘʣʠʙʨʦʚʢʠ ʨʘʙʦʯʝʛʦ ʚʘʣʢʘ ʜʣʷ ʧʨʦʰʠʚʥʦʛʦ 

ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ, ʛʜʝ ʩʥʠʞʝʥʠʝ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ ʛʠʣʴʟʳ ʷʚʣʷʝʪʩʷ 

ʥʝʜʦʧʫʩʪʠʤʳʤ. 

ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʠ 

ʨʝʞʠʤʦʚ ʧʨʦʰʠʚʢʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʟʥʦʩ ʠʥʩʪʨʫʤʝʥʪʘ ʩʪʘʥʦʚ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʦʢʘʪʢʠ, ʢʘʯʝʩʪʚʦ 

ʛʠʣʴʟ ʠ ʪʨʫʙ ʠʟ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʦʩʚʝʱʝʥʳ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ɺʧʝʨʚʳʝ ʠʟʥʦʩ ʠʥʩʪʨʫʤʝʥʪʘ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ï ʚʘʣʢʦʚ, ʦʧʨʘʚʦʢ ʠ 

ʣʠʥʝʝʢ ï ʨʘʩʩʤʦʪʨʝʣ ʇ.ʊ. ɽʤʝʣʴʷʥʝʥʢʦ [53]. ʀʩʩʣʝʜʫʷ ʠʟʥʦʩ ʚʘʣʢʦʚ, ʘʚʪʦʨ 

ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʧʦ ʜʣʠʥʝ ʙʦʯʢʠ ʚʘʣʢʘ ʠʤʝʝʪʩʷ ʪʨʠ ʟʦʥʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ: 1) ʚ 

ʥʘʯʘʣʝ ʢʦʥʫʩʘ ʧʨʦʰʠʚʢʠ; 2) ʥʘ ʫʯʘʩʪʢʝ ʧʝʨʝʞʠʤʘ; 3) ʚ ʚʳʭʦʜʥʦʤ ʢʦʥʫʩʝ. 

ɼʘʥʥʳʝ ʦ ʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ ʧʨʠʚʝʜʝʥʳ ʪʘʢʞʝ ʚ 

ʨʘʙʦʪʘʭ [12, 54, 55 ʠ ʜʨ.]. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʦʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʠʟʥʦʩʘ ʚʘʣʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʝʯʝʥʠʶ ʧʦʣʦʞʝʥʠʷ ʥʦʩʢʘ ʦʧʨʘʚʢʠ, ʯʪʦ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦʙ ʠʟʥʦʩʝ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ 

[8, 56, 57]. 

ɸʚʪʦʨʳ ʨʘʙʦʪʳ [8] ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʦʚʘʣʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʚʘʣʢʦʚ ʩ 

ʚʠʥʪʦʚʦʡ ʥʘʨʝʟʢʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʥʦʩʘ ʠʤʠ ʙʳʣʘ ʧʨʠʥʷʪʘ ʫʜʝʣʴʥʘʷ 

ʚʳʨʘʙʦʪʢʘ ï ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ, ʟʘʢʣʶʯʝʥʥʦʡ ʤʝʞʜʫ ʥʦʚʳʤ ʠ ʠʟʥʦʰʝʥʥʳʤ 

ʧʨʦʬʠʣʷʤʠ ʨʘʙʦʯʝʛʦ ʚʘʣʢʘ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʩʝʯʝʥʠʠ, ʢ ʢʦʣʠʯʝʩʪʚʫ 

ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʨʠʪʝʨʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʚʘʣʢʦʚ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʘʣʣʘ, ʧʨʦʢʘʪʘʥʥʦʛʦ ʦʜʥʠʤ 

ʚʘʣʢʦʤ ʟʘ ʚʝʩʴ ʩʨʦʢ ʝʛʦ ʩʣʫʞʙʳ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʚʘʣʢʦʚ U ʟʘʚʠʩʠʪ ʦʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʬʘʢʪʦʨʦʚ [8]: 

U = f (ʄʚ, ʄʧʨ, t, Ű, ʂʥ ʠ ʜʨ.),     (1.2) 
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ʛʜʝ ʄʚ ï ʤʘʪʝʨʠʘʣ ʚʘʣʢʘ; 

ʄʧʨ ï ʤʘʪʝʨʠʘʣ ʧʨʦʢʘʪʘ; 

t ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʢʘʪʘ; 

Ű ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʦʥʪʘʢʪʘ, ʚʨʝʤʷ ʧʨʦʢʘʪʢʠ; 

ʂʥï ʩʪʝʧʝʥʴ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʚʘʣʢʘ. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʚʘʣʢʦʚ, ʧʦʤʠʤʦ ʢʘʯʝʩʪʚʘ ʠʭ 

ʠʟʛʦʪʦʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʳʙʦʨʦʤ ʤʘʪʝʨʠʘʣʘ ʠ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʢʘʟʳʚʘʶʪ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʢʘʪʢʠ ʟʘʛʦʪʦʚʦʢ ʨʘʙʦʯʠʝ ʚʘʣʢʠ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʛʦʨʷʯʠʤ ʤʝʪʘʣʣʦʤ ʠʤʝʶʱʠʤ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ 1200 Áʉ ʚ ʪʝʯʝʥʠʠ 7é28 ʩ (ʧʨʦʰʠʚʥʦʡ ʩʪʘʥ ʊʇɸ 159-426). ɺʦ 

ʚʨʝʤʷ ʧʨʦʢʘʪʢʠ ʠ ʚ ʧʘʫʟʘʭ ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʘʣʢʦʚ ʦʙʠʣʴʥʦ ʦʭʣʘʞʜʘʝʪʩʷ 

ʚʦʜʦʡ. ʅʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ ʩ ʛʦʨʷʯʠʤ ʤʝʪʘʣʣʦʤ ʜʦʣʞʝʥ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ 

(0,35 ʠ ʙʦʣʝʝ), ʧʨʠ ʵʪʦʤ ʪʘʢʠʝ ʚʘʣʢʠ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʪʷʥʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʘʣʢʦʚ, ʚʦ ʚʭʦʜʥʦʤ ʢʦʥʫʩʝ ʚʘʣʢʘ ʚ 

ʟʦʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʜʦ ʚʩʪʨʝʯʠ ʤʝʪʘʣʣʘ ʩ ʦʧʨʘʚʢʦʡ, ʚʳʧʦʣʥʷʶʪ ʧʨʦʬʠʣʴʥʳʝ 

ʢʦʣʴʮʝʚʳʝ ʛʨʝʙʥʠ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʧʘʟʳ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʢʦʣʴʮʝʚʳʤʠ, ʪʦ ʝʩʪʴ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʦʩʠ ʚʘʣʢʘ (ʪʘʢʫʶ ʢʘʣʠʙʨʦʚʢʫ ʥʘʟʳʚʘʶʪ 

ʢʦʣʴʮʝʚʦʡ) (ʨʠʩʫʥʦʢ 1.9, ʘ), ʠʣʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʜʦʣʴ ʦʙʨʘʟʫʶʱʝʡ ʚʘʣʢʘ (ʪʘʢ 

ʥʘʟʳʚʘʝʤʘʷ ʧʘʟʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ) (ʨʠʩʫʥʦʢ 1.9, ʙ). ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʟʘʥʠʤʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʚʠʥʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʫʢʘʟʘʥʥʳʝ ʛʨʝʙʥʠ 

(ʧʘʟʳ) ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʜ ʥʝʢʦʪʦʨʳʤ ʫʛʣʦʤ ʢ ʦʩʠ ʚʘʣʢʘ (ʨʠʩʫʥʦʢ 1.9, ʚ). 

ʂʦʣʴʮʝʚʘʷ ʢʘʣʠʙʨʦʚʢʘ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʜʧʠʨʘʶʱʠʝ ʫʩʠʣʠʷ ʚ ʦʩʝʚʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʩʝʚʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ. ʇʘʟʦʚʘʷ 

ʢʘʣʠʙʨʦʚʢʘ ʙʣʘʛʦʜʘʨʷ ʧʦʜʧʠʨʘʶʱʠʤ ʪʘʥʛʝʥʮʠʘʣʴʥʳʤ ʫʩʠʣʠʷʤ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʫʢʘʟʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺʠʥʪʦʚʘʷ ʢʘʣʠʙʨʦʚʢʘ 

ʩʦʟʜʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ 

[58].  
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ʈʠʩʫʥʦʢ 1.9 ï ʂʘʣʠʙʨʦʚʢʠ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ: ʘ ï ʢʦʣʴʮʝʚʘʷ; ʙ ï ʧʘʟʦʚʘʷ; 

ʚ ï ʚʠʥʪʦʚʘʷ 

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʷʥʫʱʠʭ ʩʠʣ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠ ʚʪʦʨʠʯʥʦʤ ʟʘʭʚʘʪʝ, ʤʦʞʥʦ 

ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴ ʵʣʝʢʪʨʦʠʩʢʨʦʚʦʝ ʣʝʛʠʨʦʚʘʥʠʝ (ʕʀʃ) ʫʯʘʩʪʢʘ ʟʘʭʚʘʪʘ ʟʘʛʦʪʦʚʦʢ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʧʨʠʤʝʨʥʦ 25-30 ʧʨʦʮʝʥʪʦʚ ʦʪ ʜʣʠʥʳ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ. ʇʨʦʮʝʩʩ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʨʘʙʦʪʢʝ ʫʧʨʦʯʥʷʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ ʩ ʧʦʤʦʱʴʶ 

ʚʠʙʨʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʜʘ ï ʘʥʦʜʘ (ʚʘʣʦʢ ʷʚʣʷʝʪʩʷ ʢʘʪʦʜʦʤ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ 

ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʘʣʢʘ ʠ ʵʣʝʢʪʨʦʜʦʤ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʥʠʢʘʶʪ ʠʩʢʨʦʚʳʝ 

ʨʘʟʨʷʜʳ ʨʝʛʫʣʠʨʫʝʤʦʡ ʤʦʱʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʘʤʠ [59] ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ 

ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ ʥʘ ʚʘʣʢʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʕʀʃ (ʩʤ. ʨʠʩʫʥʦʢ 1.10, ʘ), 

ʥʘʨʫʞʥʳʝ ʜʝʬʝʢʪʳ ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʰʠʚʢʠ ʨʘʟʚʠʪʠʷ ʥʝ 

ʧʦʣʫʯʘʶʪ, ʘ ʠʟʥʦʩ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 2-3 ʨʘʟʘ, ʧʨʠ ʵʪʦʤ 

ʧʣʦʪʥʦʩʪʴ ʰʠʧʦʚ ʕʀʃ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 7é9 ʰʪ ʥʘ 1 ʩʤ
2
 ʚʳʩʦʪʦʡ 0,5é0,8 ʤʤ 

ʜʠʘʤʝʪʨʦʤ 2é3 ʤʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʥʳʭ ʨʘʙʦʪ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 159-426, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʙʨʘʙʦʪʘʥʘ ʕʀʃ 

(ʨʠʩʫʥʦʢ 1.10, ʘ), ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 1485 ʰʪʫʢ ʟʘʛʦʪʦʚʦʢ ʜʠʘʤʝʪʨʦʤ 340 ʤʤ (ʠʣʠ 

2 478,8 ʪʦʥʥ) ʚʦ ʚʭʦʜʥʦʤ ʢʦʥʫʩʝ ʦʪʩʫʪʩʪʚʦʚʘʣ ʫʧʨʦʯʥʝʥʥʳʡ ʣʝʛʠʨʦʚʘʥʥʳʡ ʩʣʦʡ 

(ʨʠʩʫʥʦʢ 1.10, ʙ) ʠ ʚʘʣʢʠ ʙʳʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʩʥʷʪʳ ʧʦ ʧʨʠʯʠʥʝ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
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ʘ) ʠʩʭʦʜʥʘʷ, ʦʙʨʘʙʦʪʘʥʥʘʷ ʕʀʃ 

 
ʙ) ʧʦʩʣʝ ʨʘʙʦʪʳ 

ʈʠʩʫʥʦʢ 1.10 ï ʇʦʚʝʨʭʥʦʩʪʴ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʳʭʦʜʘ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ 

ʠʟ ʩʪʨʦʷ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʠʟʥʦʩ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʀʟʚʝʩʪʥʦ [8, 53, 58], 

ʯʪʦ ʠʟʥʦʩ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʠʟʥʦʩ ʦʩʪʘʣʴʥʦʛʦ ʧʨʦʢʘʪʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ (ʦʧʨʘʚʦʢ, ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ), ʚʣʠʷʝʪ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʧʨʦʰʠʚʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʊʇɸ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ. 

ɺʘʣʢʠ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ 

ʧʨʦʪʠʚ ʠʩʪʠʨʘʥʠʷ ʠ ʠʤʝʪʴ ʧʦʚʳʰʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʥʘ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ ʠ ʧʨʦʢʘʪʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ 

ʧʝʨʚʠʯʥʦʛʦ ʠ ʚʪʦʨʠʯʥʦʛʦ ʟʘʭʚʘʪʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʘʣʢʠ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʣʠʙʦ ʩ ʥʘʧʣʘʚʢʦʡ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʦʡ, 

ʥʘʧʨʠʤʝʨ ʉʚ-18ʍɻʉ, ʣʠʙʦ ʙʝʟ ʥʘʧʣʘʚʢʠ (ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʝʨʝʪʦʯʢʦʡ) ʠʟ ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʤʘʨʦʢ 40, 45, 50ʍ, 55ʍ (ʪʘʙʣʠʮʘ 1.2). 

ʅʘ ʧʨʦʰʠʚʥʦʤ ʩʪʘʥʝ ʊʇɸ 159-426 ʠʩʧʳʪʳʚʘʣʠ ʚʘʣʢʠ ʩ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚʳʧʦʣʥʝʥʥʦʡ ʠʟ ʠʟʥʦʩʦʩʪʦʡʢʦʛʦ ʩʣʦʷ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʧʨʦʚʦʣʦʢʦʡ 

ʅʧ-18ʍ1ɻ1ʄ ʧʦʜ ʬʣʶʩʦʤ ɸʅ-60 (ʨʠʩʫʥʦʢ 1.11, ʘ). ʇʦʩʣʝ ʧʨʦʢʘʪʢʠ 2 042 ʰʪʫʢ 

ʟʘʛʦʪʦʚʦʢ ʜʠʘʤʝʪʨʦʤ 410 ʤʤ (ʠʣʠ 6 090,182 ʪʦʥʥ) ʚʦ ʚʭʦʜʥʦʤ ʢʦʥʫʩʝ ʚʠʜʥʳ ʩʣʝʜʳ 

ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʠ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʠʩʭʦʜʥʘʷ ʥʘʢʘʪʢʘ ʛʣʫʙʠʥʦʡ 0,3é1,2 ʤʤ 

ʚʳʧʦʣʥʷʝʤʘʷ ʥʘʢʘʪʥʳʤ ʨʦʣʠʢʦʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʭ ʪʷʥʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

(ʨʠʩʫʥʦʢ 1.11, ʙ). 
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ʘ) ʚʥʝʰʥʠʡ ʚʠʜ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʚʘʣʢʘ 

 
ʙ) ʚʥʝʰʥʠʡ ʚʠʜ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ 

ʈʠʩʫʥʦʢ 1.11 ï ʇʦʚʝʨʭʥʦʩʪʴ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 2042 ʰʪ 

ʟʘʛʦʪʦʚʦʢ ʨʘʟʤʝʨʦʤ Ï410 ʤʤ 

 

ɼʘʣʴʥʝʡʰʘʷ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʨʠʚʦʜʠʣʘ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʝʣʢʠʭ ʥʘʨʫʞʥʳʭ ʧʣʝʥ ʥʘ 

ʛʠʣʴʟʘʭ. 

ʊʘʙʣʠʮʘ 1.2 ï ʂʨʘʪʢʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʪʨʫʙʦʧʨʦʢʘʪʥʳʭ ʘʛʨʝʛʘʪʦʚ  

ʅʘʠʤʝ-
ʥʦʚʘʥʠʝ 

ʘʛʨʝʛʘʪʘ 

ɼʠʘʤʝʪʨ 
ʟʘʛʦʪʦʚʢʠ, 

ʤʤ 

ʇʨʦʰʠʚʥʦʡ ʩʪʘʥ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ 

ʊʠʧ 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ ʚʘʣʢʦʚ ʚ 
ʧʝʨʝʞʠʤʝ, ʤʤ 

ɼʣʠʥʘ 

ʙʦʯʢʠ 
ʚʘʣʢʘ, ʤʤ 

ʋʛʦʣ 

ʨʘʩʢʘʪʢʠ, 
ʛʨʘʜʫʩʦʚ 

ʋʛʦʣ 

ʧʦʜʘ-

ʯʠ, 
ʛʨʘʜʫ-

ʩʦʚ 

ʏʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ 

ʨʘʙʦʯʠʭ 
ʚʘʣʢʦʚ, 

ʦʙ/ʤʠʥ 

ʉʨʝʜʥʷʷ 

ʩʪʦʡʢʦʩʪʴ 
ʨʘʙʦʯʠʭ 

ʚʘʣʢʦʚ ʜʦ 

ʧʝʨʝʪʦʯʢʠ, 
ʪʳʩ.ʪʦʥʥ 

ʄʘʪʝʨʠ-

ʘʣ ʚʘʣʢʘ 

MPM 

16 Ĳò 
(ʊʇɸ 

159-426) 

260, 340, 
360, 410 

2-ʭ ʚʘʣʢʦʚʳʡ ʩ 

ʙʦʯʢʦʚʠʜʥʳʤʠ 

ʚʘʣʢʘʤʠ ʠ 
ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʣʠʥʝʝʢ 

1200 1150 0 8...11 40...110 8é12 
ʉʪʘʣʴ 
50ʍ 

ʊʇɸ ʩʦ 

ʩʪʘʥʦʤ 

ɸʩʩʝʣʘ 
(ʊʇɸ 

50-200) 

ʦʪ 90 ʜʦ 

260 

2-ʭ ʚʘʣʢʦʚʳʡ ʩ 

ʙʦʯʢʦʚʠʜʥʳʤʠ 

ʠʣʠ 
ʯʘʰʝʚʠʜʥʳʤʠ 

ʚʘʣʢʘʤʠ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʤ 
ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʣʠʥʝʝʢ 

1100 650 0 10...14 57...110 ʜʦ 5 
18ʍɻʉɸ, 

ʩʪʘʣʴ 45 

PQF 

10Ĳò 
210, 250 

2-ʭ ʚʘʣʢʦʚʳʡ ʩ 
ʛʨʠʙʦʚʠʜʥʳʤʠ 

ʚʘʣʢʘʤʠ ʠ 

ʜʠʩʢʘʤʠ ɼʠʰʝʨʘ 

1150 990 +15 9...11 92 7...9 
ʉʪʘʣʴ 

45 

FQM 14 

3/8ò 
290, 360 

2-ʭ ʚʘʣʢʦʚʳʡ ʩ 
ʛʨʠʙʦʚʠʜʥʳʤʠ 

ʚʘʣʢʘʤʠ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʤ 
ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʣʠʥʝʝʢ 

1354 1300 +12 9...9,5 30...180 ʜʦ 15 
ʉʪʘʣʴ 

55ʍ 

ʊʇɸ 16ò 

ʩ 
ʧʠʣʴʛʝʨ-

ʩʪʘʥʦʤ 

ʦʪ 400 ʜʦ 
650 

2-ʭ ʚʘʣʢʦʚʳʡ ʩ 
ʙʦʯʢʦʚʠʜʥʳʤʠ 

ʚʘʣʢʘʤʠ ʠ 

ʥʘʧʨʘʚʣʷʶʱʠʤʠ 

ʨʦʣʠʢʘʤʠ 

740 

 
 

460 

948 

 
 

1038 

0 4,25 70...180 ʜʦ 4,5 
ʉʪʘʣʴ 

50 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʊʇɸ 50-200 ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʛʦʪʦʚʦʢ ʰʠʨʦʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʜʠʘʤʝʪʨʦʚ ʦʪ 90 ʜʦ 260 ʤʤ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʠʩʢʣʶʯʘʝʪʩʷ ʟʘʧʦʣʠʨʦʚʢʘ 
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ʣʦʢʘʣʴʥʦʛʦ ʧʷʪʥʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʊʇɸ ʩ ʥʝʧʨʝʨʳʚʥʳʤ 

ʩʪʘʥʦʤ ʪʠʧʘ MPM (ʊʇɸ 159-426) [43, 56], PQF [60] ʠʣʠ FQM [61], ʜʣʷ ʢʦʪʦʨʳʭ 

ʜʠʘʧʘʟʦʥ ʜʠʘʤʝʪʨʦʚ ʟʘʛʦʪʦʚʦʢ ʦʛʨʘʥʠʯʝʥ ʜʚʫʤʷ ʠʣʠ ʯʝʪʳʨʴʤʷ ʪʠʧʦʨʘʟʤʝʨʘʤʠ. 

ʀʟʚʝʩʪʥʦ [11, 62], ʯʪʦ ʬʦʨʤʦʠʟʤʝʥʝʥʠʝ ʤʝʪʘʣʣʘ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ 

ʧʨʦʰʠʚʥʦʛʦ ʠ ʨʘʩʢʘʪʥʦʛʦ ʩʪʘʥʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʠ ʥʘʧʨʷʞʝʥʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʰʠʚʥʳʭ 

ʩʪʘʥʘʭ ʩ ʛʨʠʙʦʚʠʜʥʳʤʠ ʚʘʣʢʘʤʠ [15, 63 - 65] ʩʢʦʨʦʩʪʠ ʧʨʦʰʠʚʢʠ ʦʪ ʟʘʭʚʘʪʘ ʜʦ 

ʚʳʭʦʜʘ ʟʘʛʦʪʦʚʢʠ ʠʟ ʚʘʣʢʦʚ ʚʦʟʨʘʩʪʘʶʪ ʠ ʟʘʛʦʪʦʚʢʘ ʩʢʨʫʯʠʚʘʝʪʩʷ ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʙʝʟ ʧʝʨʝʤʝʥʥʦʛʦ ʠʟʛʠʙʘ ʚʦʣʦʢʦʥ. ʅʝʜʦʩʪʘʪʢʦʤ ʩʪʘʥʦʚ ʩ 

ʙʦʯʢʦʚʠʜʥʳʤʠ ʚʘʣʢʘʤʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʦʣʦʢʥʘ ʤʝʪʘʣʣʘ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʦʨʤʘʮʠʶ ʠʟʛʠʙʘ ʚ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ [63]. 

ɺʣʠʷʥʠʝ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʪʨʫʙ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʦ ʚ 

ʨʘʙʦʪʝ [8]. ʆʙʨʘʟʫʶʱʠʝʩʷ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʰʠʚʢʠ ʅʃɿ ï ʧʣʝʥʳ ʠ ʨʘʢʦʚʠʥʳ ʥʘ 

ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʥʘʨʘʙʦʪʢʠ ʚʘʣʢʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʥʦʩʦʤ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ, 

ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʫʜʣʠʥʝʥʠʝ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʩ ʚʘʣʢʦʤ 

ʚʳʭʦʜʥʦʤ ʢʦʥʫʩʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, ʧʦʚʳʰʝʥʠʝ ʩʢʦʣʴʞʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʯʠʩʣʘ ʯʘʩʪʥʳʭ ʦʙʞʘʪʠʡ - ʮʠʢʣʦʚ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʢʠ. 

ɺ ʨʘʙʦʪʝ [15] ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʢʘʣʠʙʨʦʚʦʢ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʚʫʭʚʘʣʢʦʚʳʭ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʨʘʮʠʦʥʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʩ 

ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠ ̫ ʫʩʣʦʚʠʡ ʟʘʭʚʘʪʘ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʧʨʦʰʠʚʢʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʩ ʜʨʫʛʦʡ - ʤʠʥʠʤʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ 

ʜʝʬʦʨʤʘʮʠʠ ʤʝʪʘʣʣʘ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʮʠʢʣʠʯʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʠ ʠʩʢʣʶʯʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʜʝʬʝʢʪʦʚ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ. 
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ɻʣʘʚʘ 2. ʂʘʯʝʩʪʚʦ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ, ʛʠʣʴʟ ʠ ʪʨʫʙ 

 

2.1 ʆʩʦʙʝʥʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ 
 

ʀʩʭʦʜʥʘʷ ʅʃɿ, ʥʘ ʢʦʪʦʨʦʡ ʙʘʟʠʨʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʪʨʫʙʦʧʨʦʢʘʪʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʘʪʴ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʦʣʫʯʝʥʠʝ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʦʜʥʘʢʦ ʅʃɿ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʦʨʷʯʝʢʘʪʘʥʦʡ ʠʟ ʩʣʠʪʢʘ ʧʨʠ ʠʭ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʤʝʁʪ ʨʘʟʣʠʯʥʦʛʦ 

ʚʠʜʘ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.1 ʘ, ʙ, ʚ, ʛ, ʜ, ʝ). 

  

ʘ ʙ 

  
ʚ ʛ 

  

ʜ ʝ 

ʈʠʩʫʥʦʢ 2.1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʅʃɿ Ï410 ʤʤ: ʘ - ʥʝʨʦʚʥʳʡ ʨʝʟ ʪʦʨʮʘ ʟʘʛʦʪʦʚʢʠ ʧʦʩʣʝ 

ʛʘʟʦʢʠʩʣʦʨʦʜʥʦʡ ʨʝʟʢʠ; ʙ - ʦʚʘʣʴʥʦʩʪʴ ʟʘʛʦʪʦʚʢʠ; ʚ, ʛ - ʩʣʝʜʳ ʢʘʯʘʥʠʷ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʘ; 

ʜ, ʝ - ʦʙʣʦʡ ʧʦʩʣʝ ʛʘʟʦʢʠʩʣʦʨʦʜʥʦʡ ʨʝʟʢʠ 



27 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦ ʫʩʣʦʚʠʷʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʷʚʣʷʶʪʩʷ ʙʨʘʢʦʤ, ʦʜʥʘʢʦ ʦʚʘʣʴʥʦʩʪʴ ʟʘʛʦʪʦʚʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 2.1 

ʙ) ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʝ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʦʙʞʘʪʠʶ ʠ ʚʨʘʱʝʥʠʶ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, ʘ ʥʘʣʠʯʠʝ ʦʙʣʦʷ ʧʦʩʣʝ ʛʘʟʦʢʠʩʣʦʨʦʜʥʦʡ ʨʝʟʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 2.1 

ʜ, ʝ) - ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʶ ʤʝʪʘʣʣʘ ʚ ʤʦʤʝʥʪ ʝʝ ʟʘʭʚʘʪʘ ʨʘʙʦʯʠʤʠ ʚʘʣʢʘʤʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠʢʠ 

ʨʘʙʦʪʳ ʊʇɸ 159-426 ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʡ ʠ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʦʡ ʤʘʨʦʢ ʩʪʘʣʠ 

ʜʠʘʤʝʪʨʦʤ 260, 340, 360 ʠ 410 ʤʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʦʙʞʘʪʠʷ 

ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ 5,0é9,3 %. ʇʨʠ ʵʪʦʤ ʦʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʚ ʧʝʨʝʞʠʤʝ ʚʘʣʢʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 8,8é19,7 %, ʫʛʦʣ ʧʦʜʘʯʠ - 8é11 
0
. ʂʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,08é1,20. ʇʨʠ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʚʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʧʨʦʭʦʜʠʪ ʥʝʫʩʪʦʡʯʠʚʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʫʩʣʦʚʠʡ 

ʧʝʨʚʠʯʥʦʛʦ ʟʘʭʚʘʪʘ. ʂ ʪʦʤʫ ʞʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʚʘʣʠʟʘʮʠʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʨʦʰʠʚʢʠ ʠ ʨʦʩʪʦʤ ʩʢʦʣʴʞʝʥʠʷ ʤʝʪʘʣʣʘ ʚ 

ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʚʘʣʠʟʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʨʘʩʪʘʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʩʝʚʦʡ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʦʜʥʘʢʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʦʚʘʣʴʥʦʩʪʴʶ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʚʦʣʥʠʩʪʦʩʪʴʶ 

ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ [8, 59, 66]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʅʃɿ ʜʠʘʤʝʪʨʦʤ 410 ʤʤ ʚ 

ʛʠʣʴʟʫ ʜʠʘʤʝʪʨʦʤ ʦʪ 500 ʜʦ 508 ʤʤ (ʩ ʧʦʜʲʝʤʦʤ ʙʦʣʝʝ 20 %) ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ 

ʩʣʝʜʫʶʱʝʡ ʥʘʩʪʨʦʡʢʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ: ʦʙʞʘʪʠʝ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ 5,1 ï 5,7 

%, ʦʙʞʘʪʠʝ ʚ ʧʝʨʝʞʠʤʝ ʚʘʣʢʦʚ 9,7 ï 10,4 %, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʥʘʩʪʨʦʡʢʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ [12, 53]. ʇʨʦʰʠʚʢʘ 

ʟʘʛʦʪʦʚʦʢ ʩ ʧʦʚʳʰʝʥʥʦʡ ʦʚʘʣʴʥʦʩʪʴʶ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ ʪʘʢʦʡ ʥʘʩʪʨʦʡʢʝ 

ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʢʦʣʴʞʝʥʠʝʤ ʤʝʪʘʣʣʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʝʚʦʡ 

ʩʢʦʨʦʩʪʠ ʚ ʩʝʯʝʥʠʠ ʚʳʭʦʜʘ ʛʠʣʴʟʳ ʠʟ ʚʘʣʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 0,70é0,75, ʦʙʳʯʥʦ ʞʝ 

ʟʥʘʯʝʥʠʷ –ʥʘʭʦʜʷʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 0,85...0,90. 
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ɹʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʠ ʢʘʯʝʩʪʚʘ ʛʠʣʴʟ ʠ ʪʨʫʙ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʮʝʥʪʨʘʣʴʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʅʃɿ, ʢʦʪʦʨʘʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʙʨʘʢʘ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʧʣʸʥʘʤ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʦʡ ʅʃɿ ʜʠʘʤʝʪʨʦʤ 340 ʤʤ ʠʟ 

ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʤʘʨʢʠ 32ʍɻɸ ʥʘ ʢʘʯʝʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʠ 

ʪʨʫʙ ʨʘʟʤʝʨʦʤ Ï244,48ʭ10,03 ʤʤ ʧʦ ʜʝʬʝʢʪʘʤ ñʈʘʢʦʚʠʥʘ ʚʥʫʪʨʝʥʥʷʷ 

ʪʨʫʙʦʧʨʦʢʘʪʥʘʷò ʠ ñʇʣʝʥʘ ʚʥʫʪʨʝʥʥʷʷ ʪʨʫʙʦʧʨʦʢʘʪʥʘʷò ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʧʦ ʢʘʯʝʩʪʚʫ ʪʨʫʙ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 22 ʧʣʘʚʦʢ ʦʙʲʝʤʦʤ 2 719,71 ʪʦʥʥ ʟʘ 

ʦʜʥʫ ʢʘʤʧʘʥʠʶ ʧʨʦʢʘʪʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.2). 

 

ʈʠʩʫʥʦʢ 2.2 ï ɿʘʚʠʩʠʤʦʩʪ ɹʦʪʙʨʘʢʦʚʢʠ ʠ ʧʝʨʝʨʝʟʘ ʪʨʫʙ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʧʣʝʥʘʤ ʠ ʨʘʢʦʚʠʥʘʤ 

ʪʨʫʙʦʧʨʦʢʘʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʳʭ ʪʦʥʥ ʟʘʛʦʪʦʚʦʢ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ 

32ʍɻɸ Ï340 ʤʤ ʚ ʪʨʫʙʳ Ï244,48ʭ10,03 ʤʤ 

 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʛʨʘʬʠʢʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʙʨʘʢʦʚʢʠ ʠ ʧʝʨʝʨʝʟʘ ʪʨʫʙ ʧʦ 

ʚʥʫʪʨʝʥʥʠʤ ʧʣʝʥʘʤ ʠ ʨʘʢʦʚʠʥʘʤ ʪʨʫʙʦʧʨʦʢʘʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʢʘʪʘʥʥʳʭ ʪʦʥʥ ʟʘʛʦʪʦʚʦʢ, ʦʪʤʝʯʝʥʳ (ʢʚʘʜʨʘʪʘʤʠ) ʩʣʫʯʘʠ ʟʘʤʝʥʳ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʧʨʘʚʦʢ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʜʠʘʤʝʪʨʦʤ 253 ʤʤ ʜʣʠʥʦʡ 520 ʤʤ ʩ 

ʦʩʪʨʳʤ ʥʦʩʢʦʤ. ʆʪʩʫʪʩʪʚʠʝ ʨʝʛʫʣʷʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʦʪʙʨʘʢʦʚʢʠ ʪʨʫʙ 

ʧʝʨʝʜ ʢʘʞʜʦʡ ʟʘʤʝʥʦʡ ʧʨʦʰʠʚʥʦʡ ʦʧʨʘʚʢʠ ʧʦ ʩʫʱʝʩʪʚʫ ʠʩʢʣʶʯʘʝʪ ʚʣʠʷʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʝʸ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʫʢʘʟʘʥʥʳʝ ʜʝʬʝʢʪʳ. 
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ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʢʘʪʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʪʦʥʥ 
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ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʪʘʣʦ ʧʦʜʨʦʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʪʦʨʤʦʞʝʥʥʦʡ ʚʦ ʚʨʝʤʷ 

ʧʨʦʢʘʪʢʠ ʚ ʜʚʫʭʚʘʣʢʦʚʦʤ ʧʨʦʰʠʚʥʦʤ ʩʪʘʥʝ ʊʇɸ 159-426 ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ ʠʟ 12-

ʡ ʧʦ ʧʦʨʷʜʢʫ ʧʣʘʚʢʠ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʢʘʤʧʘʥʠʠ ʧʨʦʢʘʪʘ. ɼʘʥʥʘʷ ʟʘʛʦʪʦʚʢʘ-ʛʠʣʴʟʘ 

ʜʠʘʤʝʪʨʦʤ 321,5 ʤʤ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 29,5-30,8 ʤʤ ʙʳʣʘ ʨʘʟʤʝʯʝʥʘ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʨʦʠʟʚʝʜʝʥʦ ʠʟʤʝʨʝʥʠʝ ʜʠʘʤʝʪʨʦʚ ʛʠʣʴʟʳ ʚ ʧʣʦʩʢʦʩʪʠ ʚʘʣʢʦʚ ʠ ʣʠʥʝʝʢ (ʩʤ. 

ʨʠʩʫʥʢʠ 2.3 ʠ 2.4). 

 
ʘ 

 
ʙ 

ʈʠʩʫʥʦʢ 2.3 ï ɿʘʪʦʨʤʦʞʝʥʥʘʷ ʟʘʛʦʪʦʚʢʘ ʚ ʜʚʫʭʚʘʣʢʦʚʦʤ ʧʨʦʰʠʚʥʦʤ ʩʪʘʥʝ: ʘ ï ʧʷʪʥʦ 

ʢʦʥʪʘʢʪʘ ʤʝʪʘʣʣʘ ʩ ʚʘʣʢʦʤ ˉ1; ʙ ï ʧʷʪʥʦ ʢʦʥʪʘʢʪʘ ʤʝʪʘʣʣʘ ʩ ʚʘʣʢʦʤ ˉ2 

 

ʈʠʩʫʥʦʢ 2.4 ï ɿʥʘʯʝʥʠʷ ʟʘʤʝʨʦʚ ʜʠʘʤʝʪʨʦʚ ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ ʧʦ ʦʯʘʛʫ ʜʝʬʦʨʤʘʮʠʠ 
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ʂʦʥʪʘʢʪ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ 2/3 ʯʘʩʪʠ ʜʣʠʥʳ ʨʘʙʦʯʝʡ 

ʙʦʯʢʠ ʚʘʣʢʘ ʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʚʳʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʨʘʟʤʝʨ ʛʠʣʴʟʳ ʚ ʧʣʦʩʢʦʩʪʠ 

ʚʘʣʢʦʚ ʚʦʟʨʘʩʪʘʝʪ, ʥʦ ʧʦʣʫʯʘʝʤʘʷ ʛʠʣʴʟʘ ʤʝʥʴʰʝ ʨʘʟʤʝʨʘ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ. ɺ 

ʧʣʦʩʢʦʩʪʠ ʣʠʥʝʝʢ ʨʘʟʤʝʨ ʛʠʣʴʟʳ ʚ ʥʘʯʘʣʝ ʢʦʥʠʯʝʩʢʦʛʦ ʫʯʘʩʪʢʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʚ 

ʩʝʨʝʜʠʥʝ ʢʦʥʠʯʝʩʢʦʛʦ ʫʯʘʩʪʢʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 338,4 ʤʤ, ʘ 

ʜʘʣʝʝ, ʧʦʩʣʝ ʦʪʨʳʚʘ ʤʝʪʘʣʣʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʧʨʘʚʣʷʶʱʝʡ ʣʠʥʝʡʢʠ, ʦʩʪʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʳʤ ʠ ʨʘʚʥʳʤ 332 ʤʤ. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʯʝʥʠʝ ʧʝʨʝʞʠʤʘ 

(ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ) ʤʝʞʜʫ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʣʠʥʝʡʢʘʤʠ 

(ʜʠʘʤʝʪʨ 312,8 ʤʤ)  ʥʘʭʦʜʠʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 12 ʤʤ ʙʣʠʞʝ ʢ ʚʭʦʜʥʦʤʫ 

ʢʦʥʫʩʫ, ʯʝʤ ʩʝʯʝʥʠʝ ʧʝʨʝʞʠʤʘ ʤʝʞʜʫ ʚʘʣʢʘʤʠ (ʜʠʘʤʝʪʨ 286,4 ʤʤ). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ ʚ ʩʝʯʝʥʠʠ ʧʝʨʝʞʠʤʘ ʤʝʞʜʫ ʚʘʣʢʘʤʠ 

ʩʦʩʪʘʚʣʷʝʪ 1,09. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʳʭʦʜʥʦʛʦ ʢʦʥʫʩʘ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʢʘʪʢʘ ʛʠʣʴʟʳ ʫʞʝ ʙʝʟ ʢʦʥʪʘʢʪʘ ʩ ʦʧʨʘʚʢʦʡ, ʦʯʘʛ ʜʝʬʦʨʤʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ, ʪʘʢ ʢʘʢ ʥʘʧʨʘʚʣʷʶʱʠʝ ʣʠʥʝʡʢʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʪʘʢʪʘ ʩ 

ʟʘʛʦʪʦʚʢʦʡ-ʛʠʣʴʟʦʡ ʠ ʝʸ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʧʣʘʩʪʠʯʝʩʢʦʤʫ ʠʟʛʠʙʫ. ɽʱʝ ʦʜʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʦʯʘʛʘ 

ʜʝʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʥʠʮʘ ʚ 60 ʤʤ ʜʣʠʥ ʧʷʪʝʥ ʢʦʥʪʘʢʪʘ ʤʝʪʘʣʣʘ ʩ ʚʘʣʢʘʤʠ, ʘ 

ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʝʡ ʧʷʪʝʥ ʢʦʥʪʘʢʪʘ ʩʦʩʪʘʚʠʣʠ ʜʣʷ ʧʝʨʚʦʛʦ ʚʘʣʢʘ 39 800 ʤʤ
2
 ʠ 

ʚʪʦʨʦʛʦ ï 41 595 ʤʤ
2
, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʩʠ ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ ʦʪ ʦʩʠ ʧʨʦʢʘʪʢʠ. 

ʀʟʛʦʪʦʚʣʝʥʥʳʡ ʧʨʦʜʦʣʴʥʳʡ ʪʝʤʧʣʝʪ (ʩʤ. ʨʠʩʫʥʦʢ 2.5) ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ 

ʬʘʢʪʠʯʝʩʢʠʝ ʦʩʥʦʚʥʳʝ ʥʘʩʪʨʦʝʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʠ ʩʨʘʚʥʠʪʴ ʠʭ ʩ 

ʨʘʩʯʝʪʥʳʤʠ: 

 

ʈʠʩʫʥʦʢ 2.5 ï ʇʨʦʜʦʣʴʥʳʡ ʪʝʤʧʣʝʪ ʟʘʪʦʨʤʦʞʝʥʥʦʡ ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ 
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ʦʙʞʘʪʠʝ ʚ ʧʝʨʝʞʠʤʝ ʚʘʣʢʦʚ ʬʘʢʪʠʯʝʩʢʦʝ 14,51 %, ʥʘʩʪʨʦʝʯʥʦʝ - 14,64 %. 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ ʦʙʲʷʩʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʠʠ ʤʝʞʜʫ ʨʘʟʤʝʨʘʤʠ 

ʜʠʘʤʝʪʨʦʚ ʟʘʛʦʪʦʚʢʠ ï ʭʦʣʦʜʥʦʡ ʬʘʢʪʠʯʝʩʢʦʡ (337 ʤʤ) ʠ ʛʦʨʷʯʝʡ ʨʘʩʯʸʪʥʦʡ 

(344,4 ʤʤ). ʆʙʞʘʪʠʝ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ 4,80 %, ʥʘʩʪʨʦʝʯʥʦʝ - 4,75 %. 

ʌʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʥʦʩʢʘ ʦʧʨʘʚʢʠ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ ʤʝʥʴʰʝ ʥʘ 11 ʤʤ ʧʦ 

ʧʨʠʯʠʥʝ ʫʤʝʥʴʰʝʥʠʷ ʟʘʟʦʨʘ ʤʝʞʜʫ ʦʧʨʘʚʢʦʡ ʠ ʥʠʧʧʝʣʝʤ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ, 

ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ ʠ ʚʳʙʦʨʢʦʡ ʟʘʟʦʨʦʚ ʚ ʤʝʭʘʥʠʟʤʝ 

ʧʦʜʚʠʞʥʦʡ ʫʧʦʨʥʦʡ ʛʦʣʦʚʢʠ. 

 ɸʥʘʣʠʟ ʜʠʘʛʨʘʤʤ rʪʦʢʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2.6, 

ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʧʝʨʚʠʯʥʦʛʦ ʠ ʚʪʦʨʠʯʥʦʛʦ ʟʘʭʚʘʪʘ 

ʩʦʩʪʘʚʠʣʦ 2,5 ʩʝʢʫʥʜʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʙʞʘʪʠʠ ʟʘʛʦʪʦʚʢʠ 

ʜʦ ʚʩʪʨʝʯʠ ʝʸ ʪʦʨʮʘ ʩ ʦʧʨʘʚʢʦʡ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʭʚʘʪʘ. ʅʘ 

ʥʦʚʳʭ ʚʘʣʢʘʭ (ʧʦʩʣʝ ʧʝʨʝʪʦʯʢʠ) ʩʪʘʙʠʣʴʥʳʡ ʧʝʨʚʠʯʥʳʡ ʟʘʭʚʘʪ ʟʘʛʦʪʦʚʢʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʥʘʣʠʯʠʷ ʥʘʢʘʪʢʠ, ʩ ʚʝʣʠʯʠʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʚʠʯʥʦʛʦ 

ʟʘʭʚʘʪʘ (Gf [67]) 0,78. 

 

ʈʠʩʫʥʦʢ 2.6 ï ʅʘʛʨʫʟʦʯʥʘʷ ʪʦʢʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʛʣʘʚʥʳʭ ʧʨʠʚʦʜʦʚ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʦʙʨʘʟʮʝ ʟʘʛʦʪʦʚʢʠ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ 

ʤʘʢʨʦʩʪʨʫʢʪʫʨʘ: ʮʝʥʪʨʘʣʴʥʘʷ ʧʦʨʠʩʪʦʩʪʴ 4 ʙʘʣʣʘ ʧʨʠ ʪʨʝʙʦʚʘʥʠʷʭ ɻʆʉʊ ʈ 53932-

2010 ʥʝ ʙʦʣʝʝ 3 [6]. ʆʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ: ʦʩʝʚʘʷ ʭʠʤʠʯʝʩʢʘʷ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 2 ʙʘʣʣʘ; ʦʩʝʚʳʝ ʣʠʢʚʘʮʠʦʥʥʳʝ ʧʦʣʦʩʢʠ 0,5 ʙʘʣʣʦʚ; ʪʨʝʱʠʥʳ ʠ 
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ʣʠʢʚʘʮʠʦʥʥʳʝ ʧʦʣʦʩʢʠ ʚ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʟʦʥʝ 0 ʙʘʣʣʦʚ; ʢʨʘʝʚʳʝ ʪʦʯʝʯʥʳʝ 

ʟʘʛʨʷʟʥʝʥʠʷ 0 ʙʘʣʣʦʚ. 

ʅʘ ʢʦʥʢʨʝʪʥʦʡ ʟʘʪʦʨʤʦʞʝʥʥʦʡ ʟʘʛʦʪʦʚʢʝ ʤʝʪʘʣʣ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ 

ʩʧʣʦʰʥʦʩʪʴ ʥʘ ʢʦʨʦʪʢʦʤ ʫʯʘʩʪʢʝ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʠ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʧʦ ʦʩʠ ʟʘʛʦʪʦʚʢʠ. ɺ ʩʪʝʥʢʝ ʧʦʣʫʯʝʥʥʦʡ 

ʛʠʣʴʟʳ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ ʤʝʪʘʣʣ ʠʤʝʝʪ ʧʣʦʪʥʫʶ ʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʜʥʘʢʦ 

ʚʳʷʚʣʝʥ ʛʨʫʙʳʡ ʜʝʬʝʢʪ ʚ ʚʠʜʝ ʚʳʨʳʚʘ ʤʝʪʘʣʣʘ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʠʣʴʟʳ (ʨʠʩʫʥʦʢ 2.7). 

  

ʈʠʩʫʥʦʢ 2.7 ï ʎʝʥʪʨʘʣʴʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʅʃɿ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ 32ʍɻɸ Ï340 ʤʤ ʠ ʜʝʬʝʢʪ ʥʘ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟʳ 

 

ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʥʘʣʠʯʠ ̫

ʨʘʟʚʠʪʳʭ ʜʝʬʝʢʪʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚ ʩʪʦʨʦʥʫ ʦʪ 

ʦʩʠ ʟʘʛʦʪʦʚʢʠ, ʧʦʚʳʰʝʥʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠ ʨʘʩʢʘʪʢʝ ʥʘ 

ʦʧʨʘʚʢʝ ʧʨʠʚʝʜʫʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʣʝʥ, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʩʢʦʨʦʩʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʢʘʪʢʠ ʠ ʜʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʠʪʘʷ ʩʪʨʫʢʪʫʨʘ 

ʅʃɿ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʛʠʣʴʟ ʠ ʪʨʫʙ, ʯʪʦ ʭʦʨʦʰʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʨʘʙʦʪʝ [17], ʛʜʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ 

ʨʘʙʦʪʳ ʧʦ ʧʨʦʰʠʚʢʝ ʅʃɿ ʜʠʘʤʝʪʨʦʤ 360 ʤʤ ʥʘ ʧʨʦʰʠʚʥʦʤ ʩʪʘʥʝ ʧʠʣʠʛʨʠʤʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ 6-12ò. ʆʯʝʚʠʜʥʦ ʪʘʢʞʝ, ʯʪʦ ʜʣʷ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʭʦʜʥʘʷ ʅʃɿ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 

ʈ 53932-2010 [6] ʧʦ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʠ ʠ ʦʩʝʚʦʡ ʣʠʢʚʘʮʠʠ. 
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2.2 ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ ʅʃɿ 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʨʫʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʧʳʪʘʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʦʙʨʘʟʮʘʭ ʚʳʨʝʟʘʥʥʳʭ ʠʟ ʧʘʪʨʫʙʢʦʚ ʛʦʪʦʚʳʭ 

ʪʨʫʙ, ʥʦ ʥʝʧʨʝʨʳʚʥʦʣʠʪʫʶ ʪʨʫʙʥʫʶ ʟʘʛʦʪʦʚʢʫ ʠʟʛʦʪʦʚʣʷʶʪ ʙʝʟ ʥʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ [6]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʦʪʷ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʪʨʫʙ ʪʦʥʢʦʩʪʝʥʥʦʛʦ ʩʦʨʪʘʤʝʥʪʘ ʩ Ὀ
Ὓ ρπ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʅʃɿ ʠ 

ʛʦʨʷʯʝʢʘʪʘʥʦʡ ʟʘʛʦʪʦʚʦʢ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʝ, ʟʥʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʅʃɿ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʩʯʝʪʝ ʫʩʠʣʠʡ 

ʤʝʪʘʣʣʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ 

ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʛʦʨʷʯʝʢʘʪʘʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʧʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʚʦʟʤʦʞʥʦ 

ʧʦʣʫʯʝʥʠʝ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʥʘʛʨʫʟʢʝ ʥʘ ʛʣʘʚʥʳʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʳ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʦʪʙʦʨʫ ʪʝʤʧʣʝʪʦʚ ʅʃɿ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʦʙʨʘʟʮʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʩʪʘʣʠ, ʩ ʮʝʣʴʶ ʠʩʧʳʪʘʥʠʡ ʥʘ ʦʜʥʦʦʩʥʦʝ ʨʘʩʪʷʞʝʥʠʝ 

ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʝ ʋʄʕ-10ʊ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʦ 

ʧʦʧʝʨʝʯʥʦʤʫ ʩʝʯʝʥʠʶ ʟʘʛʦʪʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʅʃɿ ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʡ ʠ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʢʣʘʩʩʘ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2.1. 

ʊʘʙʣʠʮʘ 2.1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʪʚʝʨʜʦʩʪʠ ʤʝʪʘʣʣʘ ʅʃɿ 

ʄʘʨʢʘ ʩʪʘʣʠ ɼʠʘʤʝʪʨ 

ʅʃɿ, ʤʤ 

ʄʝʩʪʦ ʦʪʙʦʨʘ „ȟ, ʄʇʘ 
ʧʨʠ 23 Üʉ 

„̃, ʄʇʘ 
ʧʨʠ 23 Üʉ 

„̃, ʄʇʘ 
ʧʨʠ 1200 
Üʉ [68] 

 % ,‏

ʧʨʠ 23 
Üʉ 

 % ,‏

ʧʨʠ 1200 
Üʉ [68] 

ʊʚʝʨʜʦʩʪʴ, ʧʨʠ 23 Üʉ 

HB HRB HRC 

20 410 

- ʥʘʨʫʞʥʘʷ 197,0 400,6 

29,4 

21,5 

64 

- 67-69 - 

- ʩʝʨʝʜʠʥʘ 190,1 399,4 15,4 - 78 - 

-ʮʝʥʪʨ 194,3 369,4 12,2 - 74-76 - 

09ɻ2ʉ 410 

- ʥʘʨʫʞʥʘʷ 244,6 410,2 

29,4 

38,3 

105 

131 72-76 - 

- ʩʝʨʝʜʠʥʘ - 444,3 30,7 - 77-78 - 

-ʮʝʥʪʨ 253,0 431,0 21,3 - 73-78 - 

34CrMo4 360 

- ʥʘʨʫʞʥʘʷ 610,9 716,1 

9,8 

2,9 

60 

241-

285 

100-

103 

24,1-

25,3 

- ʩʝʨʝʜʠʥʘ 682,2 770,4 2,3 - - 22-24 

-ʮʝʥʪʨ 586,0 675,2 1,7 - - 19-22 
08ʍ13ʅ4ʄ1ʌ 

(ʚ 

ʦʪʧʫʱʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ) 

196 ʩʝʨʝʜʠʥʘ 670,0 860,0 19,6 12,0 62 255 - 26 

10ʍ13ʅ3ʄʌɹ 

(ʚ 

ʪʝʨʤʦʦʙʨʘʙʦ-

ʪʘʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ) 

190 ʩʝʨʝʜʠʥʘ 576,0 793,0 19,6 10,7 58 240 100 24 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2.1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʣʘʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ 

ʮʝʥʪʨʘʣʴʥʳʭ ʩʣʦʝʚ ʅʃɿ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʠʟ ʫʛʣʝʨʦʜʠʩʪʳʭ ʤʘʨʦʢ ʩʪʘʣʠ ʥʠʞʝ, 

ʯʝʤ ʩʝʨʝʜʠʥʥʳʭ ʠ ʥʘʨʫʞʥʳʭ ʩʣʦʝʚ ʚ 1,5 - 2 ʨʘʟʘ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʟʘʛʦʪʦʚʢʠ ʫʩʧʝʰʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʛʦʨʷʯʝʡ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʨʫʙʦʧʨʦʢʘʪʥʳʭ 

ʘʛʨʝʛʘʪʘʭ, ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʪʨʫʙ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ 

ʢʘʯʝʩʪʚʘ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʨʞʘʚʝʶʱʠʭ ʪʨʫʙ ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʢʣʘʩʩʘ 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʤʘʢʨʦʩʪʨʫʢʪʫʨʝ ʢ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʝ 

ʚʚʠʜʫ ʥʠʟʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʨʙʠʜʦʚ ʭʨʦʤʘ ʠ ʫʟʢʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʝʬʦʨʤʘʮʠʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʘʢʨʦʩʪʨʫʢʪʫʨʝ ʪʨʫʙʥʳʭ ʟʘʛʦʪʦʚʦʢ - ʅʃɿ ʠ 

ʛʦʨʷʯʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚʳʧʦʣʥʝʥʥʦʡ ʠʟ ʅʃɿ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ɻʆʉʊ ʈ 53932-

2010 [6]. ʆʜʥʘʢʦ ʩʦʙʣʶʜʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʘʥʥʦʛʦ ɻʆʉʊʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʠʟ-ʟʘ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʅʃɿ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʠ 

ʧʦʥʠʞʝʥʥʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʨʷʯʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʚʳʧʦʣʥʝʥʥʦʡ ʠʟ ʅʃɿ, ʧʦʵʪʦʤʫ ʟʘʯʘʩʪʫʶ ʥʘ ʧʨʦʢʘʪ ʧʦʩʪʫʧʘʝʪ ʟʘʛʦʪʦʚʢʘ ʩ ʙʦʣʴʰʠʤ 

ʦʪʢʣʦʥʝʥʠʝʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʪʨʫʙ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʤʘʭ. ʆʜʥʘʢʦ, ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʳʝ ʦ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚʘʭ ʤʝʪʘʣʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʦʙʨʘʟʮʦʚ ʥʘ ʦʜʥʦʦʩʥʦʝ 

ʨʘʩʪʷʞʝʥʠʝ ʚ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʢʘʯʝʩʪʚʦ 

ʠʩʭʦʜʥʦʡ ʅʃɿ, ʜʝʬʦʨʤʠʨʫʝʤʦʡ ʚ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ 

ʧʨʠ ʩʣʦʞʥʦʤ ʮʠʢʣʠʯʝʩʢʦʤ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ [11, 14, 69]. 

ʊʨʝʙʫʝʪʩʷ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʫʯʸʪ ʚʣʠʷʥʠʷ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: 

- ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 1100 ï 1150 
0
ʉ; 

- ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʠʟʛʠʙ r ʩʪʝʥʢʠ ʚʦ ʚʭʦʜʥʦʤ ʠ 

ʚʳʭʦʜʥʦʤ ʢʦʥʫʩʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

30; 

- ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʢʠ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ. 

ʇʨʠ ʵʪʦʤ ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʜʝʬʦʨʤʘʮʠʠ ʩʪʝʥʢʠ ʛʠʣʴʟʳ ʚ ʚʳʭʦʜʥʦʤ 

ʢʦʥʫʩʝ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʫʨʘʚʥʝʥʠʶ:  
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†̗
Ͻ ̃

̈
Ͻ Ͻ̃̓

       (2.1) 

ʛʜʝ Ὀ̃ ï ʜʠʘʤʝʪʨ ʙʦʯʢʠ ʚʘʣʢʘ, ʤʤ; 

Ὀ̈ ï ʜʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ, ʤʤ; 

ὲ̃ ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʢʘ, ʦʙ/ʤʠʥ; 

–̓ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʧʨʠʥʷʪʳʡ 0,95; 

4 ï ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʛʠʙʘ. 

ʉ ʫʯʸʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʚ ʪʘʙʣʠʮʝ 2.2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʩʢʦʨʦʩʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ. 

ʊʘʙʣʠʮʘ 2.2 ï ɼʝʬʦʨʤʘʮʠʦʥʥʦ-ʩʢʦʨʦʩʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʘʭ 

ʊʇɸ ɼʠʘʤʝʪʨ, ʤʤ ʇʝʨʝʜʘ-

ʪʦʯʥʦʝ 

ʦʪʥʦʰʝ

ʥʠʝ 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʚʘʣʢʦʚ, ʦʙ/ʤʠʥ 

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʦʜʥʦʛʦ 

ʦʙʦʨʦʪʘ 

ʟʘʛʦʪʦʚʢʠ, ʩ 

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʦʜʥʦʛʦ ʮʠʢʣʘ 

ʜʝʬʦʨʤʘʮʠʠ, ʩ ʨʘʙ. 

ʚʘʣʢʦʚ 

ʟʘʛʦʪʦʚ-

ʢʠ ʨʘʙ. 

ʚʘʣʢʦʚ 

ʟʘʛʦʪʦ-

ʚʢʠ 

159-426 1200 
410 2,93 70 194,63 0,308 0,077 

260 4,62 80 350,77 0,171 0,043 

50-200 1100 
260 4,23 60 241,15 0,249 0,062 

90 12,22 110 1277,22 0,047 0,012 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʭʦʣʦʜʥʳʭ ʦʙʨʘʟʮʦʚ 

ʥʘ ʦʜʥʦʦʩʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʠ ʨʘʟʨʳʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ, 

ʨʘʟʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ 

ʩʣʦʝʚ ʟʘʛʦʪʦʚʢʠ ʠ ʩʦʟʜʘʥʠʶ ʤʘʰʠʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʳ ʢ 

ʨʝʘʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ. 
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ɻʣʘʚʘ 3. ʂʦʥʩʪʨʫʢʮʠʷ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʠ ʤʝʪʦʜʠʢʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ ʚ ʛʦʨʷʯʝʤ 

ʩʦʩʪʦʷʥʠʠ 

 

3.1 ʆʙʦʩʥʦʚʘʥʠʝ ʢ ʧʨʦʚʝʜʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʥʘ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ 

 

ɺ ʧʨʘʢʪʠʢʝ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʨʘʟʣʠʯʥʳʝ ʥʝʩʪʘʥʜʘʨʪʥʳʝ 

ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [70]. 

ɼʣʷ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʝʪʘʣʣʘ ʧʨʠ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʝ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʥʘ ʧʨʦʰʠʚʘʝʤʦʩʪʴ, ʢʦʪʦʨʳʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʢʘʪʢʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʟʘʛʦʪʦʚʦʢ ʩ ʠʭ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤ 

ʪʦʨʤʦʞʝʥʠʝʤ ʚ ʩʪʘʥʝ [8, 58]. ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠ 

ʪʨʫʜʦʝʤʢʠʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʮʝʥʢʝ ʧʨʦʰʠʚʘʝʤʦʩʪʠ ʟʘʛʦʪʦʚʦʢ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ, 

ʥʘʧʨʠʤʝʨ 300é410 ʤʤ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʳʪʘʥʠʝ ʥʘ ʧʨʦʰʠʚʘʝʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʚʘʪʴ ʚ ʦʩʥʦʚʥʦʤ ʩʢʣʦʥʥʦʩʪʴ ʤʝʪʘʣʣʘ ʢ ʮʝʥʪʨʘʣʴʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʣʝʥ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʟʘʛʦʪʦʚʦʢ ʚ ʛʠʣʴʟʳ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʜʝʬʝʢʪʦʚ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʚ ʚʠʜʝ ʧʣʝʥ ʠ ʪʨʝʱʠʥ ʚ 

ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʧʣʘʩʪʠʯʝʩʢʠʤ ʠʟʛʠʙʦʤ ʩʪʝʥʢʠ ʛʠʣʴʟʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʚʦ ʚʭʦʜʥʦʤ ʠ ʚʳʭʦʜʥʦʤ 

ʢʦʥʫʩʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʘ ʦʜʠʥ ʦʙʦʨʦʪ ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ ʚ ʦʯʘʛʝ 

ʜʝʬʦʨʤʘʮʠʠ ʜʚʫʭʚʘʣʢʦʚʦʛʦ ʩʪʘʥʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.1) ʧʨʦʠʩʭʦʜʠʪ ʯʝʪʳʨʝʭʢʨʘʪʥʳʡ 

ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ ʩʪʝʥʢʠ (4 ʮʠʢʣʘ), ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʩʪʝʥʢʘ ʛʠʣʴʟʳ ʠʩʧʳʪʳʚʘʝʪ 

ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʠ ʣʠʥʝʝʢ, ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟʳ 

ʤʝʞʜʫ ʚʘʣʢʘʤʠ ʠ ʣʠʥʝʡʢʦʡ ʩʦʟʜʘʝʪʩʷ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʭʝʤʘ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩ ʨʘʩʪʷʛʠʚʘʶʱʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʨʘʟʚʠʪʠʶ ʠ 

ʦʙʨʘʟʦʚʘʥʠʶ ʜʝʬʝʢʪʦʚ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 



37 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.1 ï ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

ʩ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʣʠʥʝʡʢʘʤʠ ʥʘ ʫʯʘʩʪʢʝ ʨʘʩʢʘʪʢʠ ʩʪʝʥʢʠ ʛʠʣʴʟʳ 

 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʝʥʢʠ ʛʠʣʴʟʳ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʳʭʦʜʥʦʤ ʢʦʥʫʩʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʟʘ 4é7 ʦʙʦʨʦʪʦʚ, ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʩʪʠʯʝʩʢʠʭ ʠʟʛʠʙʦʚ ʩʪʝʥʢʠ ʛʠʣʴʟʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 30. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʝʪʘʣʣʘ ʠ ʥʘʣʠʯʠʠ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʜʝʬʝʢʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ ʛʠʣʴʟʝ ʙʫʜʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ 

ʪʨʝʱʠʥʳ ʠ ʧʣʝʥʳ. 

ʇʦʧʝʨʝʯʥʳʝ ʪʝʤʧʣʝʪʳ, ʚʳʨʝʟʘʥʥʳʝ ʠʟ ʟʘʪʦʨʤʦʞʝʥʥʦʡ ʚ ʧʨʦʰʠʚʥʦʤ ʩʪʘʥʝ 

ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ [71] ʦʪʨʘʞʘʶʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʨʫʞʥʳʝ ʩʣʦʠ ʤʝʪʘʣʣʘ ʧʣʘʚʥʦ 

ʠʟʛʠʙʘʶʪʩʷ ʚ ʟʘʟʦʨʝ ʤʝʞʜʫ ʚʘʣʢʦʤ ʠ ʥʘʧʨʘʚʣʷʶʱʝʡ ʣʠʥʝʡʢʦʡ ʥʘ ʫʛʦʣ 40é90Á 

(ʨʠʩʫʥʦʢ 3.2). 
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ʈʠʩʫʥʦʢ 3.2 ï ʌʦʪʦʛʨʘʬʠʷ ʧʦʧʝʨʝʯʥʳʭ ʪʝʤʧʣʝʪʦʚ ʛʠʣʴʟʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʦʩʪʘʥʦʚʣʝʥʥʦʡ 

ʚʦ ʚʨʝʤʷ ʧʨʦʰʠʚʢʠ 

 

ʆʯʝʚʠʜʥʦ, ʧʦʥʠʞʝʥʥʘ ̫ʧʣʘʩʪʠʯʥʦʩʪʴ [72, 73] ʤʝʪʘʣʣʘ ʅʃɿ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʦʨʷʯʝʢʘʪʘʥʳʤ ʤʝʪʘʣʣʦʤ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʧʳʪʘʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʳ ʢ ʫʩʣʦʚʠʷʤ ʨʝʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ, ʨʘʟʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʣʦʝʚ ʟʘʛʦʪʦʚʢʠ ʠ ʩʦʟʜʘʥʠʶ ʤʘʰʠʥʳ ʜʣʷ 

ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ, ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʢʦʪʦʨʦʡ ʦʩʥʦʚʘʥ ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʫʛʣʦʚ ʠʟʛʠʙʘ ʥʘʨʫʞʥʳʭ ʩʣʦʸʚ ʤʝʪʘʣʣʘ 

ʩ ʫʛʣʦʤ ʠʟʛʠʙʘ ʙʨʫʩʘ, ʦʜʠʥ ʢʦʥʝʮ ʢʦʪʦʨʦʛʦ ʟʘʢʨʝʧʣʝʥ (ʨʠʩʫʥʦʢ 3.3 ʘ, ʙ). 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ 3.3 ï ʉʭʝʤʘ ʠʟʛʠʙʘ: ʢʨʠʚʦʛʦ ʙʨʫʩʘ (ʘ), ʦʙʨʘʟʮʘ (ʙ)  
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3.2 ʂʦʥʩʪʨʫʢʮʠʷ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ 

 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʥʘʛʨʫʞʝʥʠʷ ʦʙʨʘʟʮʦʚ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʤ 

ʧʣʘʩʪʠʯʝʩʢʠʤ ʠʟʛʠʙʦʤ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ [74, 75], 

ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʡ ʧʦʷʩʥʷʝʪʩʷ ʯʝʨʪʝʞʘʤʠ ʥʘ ʨʠʩʫʥʢʝ 3.4 ʠ ʜʘʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 3.1. 

 

ʈʠʩʫʥʦʢ 3.4 ï ʉʭʝʤʘ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ: 

1 ï ʢʦʨʧʫʩ; 2 ï ʙʦʣʪ; 3 ï ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʚʪʫʣʢʘ; 4 ï ʚʝʨʭʥʠʡ ʥʝʧʦʜʚʠʞʥʳʡ ʟʘʭʚʘʪ; 5 ï ʚʝʨʭʥʷʷ 

ʚʦʨʦʥʢʘ; 6 ï ʧʦʜʰʠʧʥʠʢʠ; 7 ï ʢʦʣʴʮʦ; 8 ï ʨʳʯʘʛ; 9 ï ʥʠʞʥʠʡ ʧʦʜʚʠʞʥʳʡ ʟʘʭʚʘʪ; 10 ï ʥʠʞʥʷʷ 

ʥʘʧʨʘʚʣʷʶʱʘʷ ʚʦʨʦʥʢʘ; 11 ï ʧʘʣʝʮ; 12 ï ʧʦʜʰʠʧʥʠʢʠ; 13 ï ʰʘʪʫʥ; 14 ï ʧʦʜʰʠʧʥʠʢ; 15 ï ʧʘʣʝʮ; 

16 ï ʜʠʩʢ; 17 ï ʰʢʠʚ; 18 ï ʚʘʣ; 19 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 20 ï ʨʝʤʝʥʴ; 21 ï ʰʢʠʚ; 22 ï ʰʢʠʚ; 23 ï 

ʬʠʛʫʨʥʘʷ ʰʘʡʙʘ; 24 ï ʙʝʩʢʦʥʪʘʢʪʥʳʡ (ʠʥʜʫʢʪʠʚʥʳʡ) ʜʘʪʯʠʢ; 25 ï ʚʠʥʪ. 
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ʊʘʙʣʠʮʘ 3.1 ï ʂʨʘʪʢʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʄʦʱʥʦʩʪʴ ʧʨʠʚʦʜʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 100L4ʫ2, ʢɺʪ 4 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʦʙ/ʩʝʢ ʦʪ 0 ʜʦ 30 

ʊʠʧ ʧʨʠʚʦʜʘ ʨʝʤʝʥʥʳʡ 

ʊʠʧ ʤʝʭʘʥʠʟʤʘ ʢʘʯʘʥʠʷ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʳʡ 

ʇʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ 1 

ɼʠʘʤʝʪʨ ʠʩʧʳʪʫʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʤʤ ʦʪ 6 ʜʦ 10 

ɼʣʠʥʘ ʠʩʧʳʪʫʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʤʤ ʦʪ 60 ʜʦ 160 

ʋʛʦʣ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʛʠʙʘ ʦʙʨʘʟʮʘ, ʛʨʘʜʫʩʦʚ ʥʝ ʙʦʣʝʝ Ñ52 

ʉʢʦʨʦʩʪʴ ʦʜʥʦʛʦ ʮʠʢʣʘ ʜʝʬʦʨʤʘʮʠʠ, ʩ
-1
 ʦʪ 0 ʜʦ 0,03 

ʄʘʰʠʥʘ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ 

ʠʟʛʠʙ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ ʩʦʜʝʨʞʠʪ ʢʦʨʧʫʩ 1, ʚ ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ 

ʟʘʢʨʝʧʣʝʥ ʙʦʣʪ 2 ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʥʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʪʫʣʢʦʡ 3 ʠ ʚʝʨʭʥʠʤ 

ʥʝʧʦʜʚʠʞʥʳʤ ʟʘʭʚʘʪʦʤ 4 ʩ ʥʘʧʨʘʚʣʷʶʱʝʡ ʚʦʨʦʥʢʦʡ 5 ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʚʝʨʭʥʝʛʦ 

ʢʦʥʮʘ ʦʙʨʘʟʮʘ. 

ʅʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʪʫʣʢʝ 3 ʯʝʨʝʟ ʧʦʜʰʠʧʥʠʢʠ 6 ʠ ʢʦʣʴʮʦ 7 ʟʘʢʨʝʧʣʝʥ 

ʨʳʯʘʛ 8, ʠʤʝʶʱʠʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʘʟ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʥʝʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʥʠʞʥʠʤ ʧʦʜʚʠʞʥʳʤ ʟʘʭʚʘʪʦʤ 9 ʩ ʥʠʞʥʝʡ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʚʦʨʦʥʢʦʡ 10 ʜʣʷ ʬʠʢʩʘʮʠʠ ʥʠʞʥʝʛʦ ʢʦʥʮʘ ʦʙʨʘʟʮʘ, ʘ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ï ʧʘʣʝʮ 11, ʥʘ ʢʦʪʦʨʦʤ ʯʝʨʝʟ ʧʦʜʰʠʧʥʠʢ 12 ʫʩʪʘʥʦʚʣʝʥ ʚʝʨʭʥʠʡ ʢʦʥʝʮ 

ʰʘʪʫʥʘ13, ʧʝʨʝʜʘʶʱʝʛʦ ʢʘʯʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʨʳʯʘʛʫ 8. ʅʠʞʥʠʡ ʢʦʥʝʮ ʰʘʪʫʥʘ 

13 ʟʘʢʨʝʧʣʝʥ ʩ ʧʦʜʰʠʧʥʠʢʦʤ 14 ʥʘ ʧʘʣʴʮʝ 15 ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʚ ʜʠʩʢʝ 16. 

ɼʠʩʢ 16 ʩʤʦʥʪʠʨʦʚʘʥ ʚ ʛʥʝʟʜʝ ʰʢʠʚʘ 17 ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ 

ʧʦʚʦʨʦʪʘ ʚ ʥʝʤ ʠ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʦʩʠ ʧʘʣʴʮʘ 15 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʘʣʘ 18 ʚʨʘʱʝʥʠʷ ʰʢʠʚʘ 17 ʜʣʷ ʟʘʜʘʥʠʷ ʘʤʧʣʠʪʫʜʳ ʢʘʯʘʥʠʷ 

ʨʳʯʘʛʘ 8 (ʨʠʩʫʥʦʢ 3.5).  
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ʈʠʩʫʥʦʢ 3.5 ï ɺʠʜ ʩʧʝʨʝʜʠ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ 

 

ɺʨʘʱʝʥʠʝ ʰʢʠʚʘ 17 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 19 ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʘʟʤʝʱʝʥʥʦʡ ʚ ʢʦʨʧʫʩʝ 1 ʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ 20, ʧʝʨʝʜʘʶʱʝʡ ʚʨʘʱʝʥʠʝ ʩʦ ʰʢʠʚʘ 

21 ʥʘ ʰʢʠʚ 22, ʩʤʦʥʪʠʨʦʚʘʥʥʦʤ ʥʘ ʚʘʣʫ 18 (ʩʤ. ʨʠʩʫʥʢʠ 3.4, 3.6). 

 

ʈʠʩʫʥʦʢ 3.6 ï ɺʠʜ ʩʚʝʨʭʫ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ 

 

ʇʨʠʚʦʜ ʰʢʠʚʘ 21 ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ ʚʨʘʱʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʚʘʣʘ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʘ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʝʛʫʣʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ.̫ 

ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʪʨʝʭʬʘʟʥʦʝ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʚ ʩʝʪʠ 380 ɺ. 
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ʅʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʢʦʥʮʝ ʚʘʣʘ 18 ʫʩʪʘʥʦʚʣʝʥʘ ʬʠʛʫʨʥʘʷ ʰʘʡʙʘ 23 

(ʨʠʩʫʥʦʢ 3.7), ʨʘʙʦʪʘʶʱʘʷ ʚ ʧʘʨʝ ʩ ʙʝʩʢʦʥʪʘʢʪʥʳʤ (ʠʥʜʫʢʪʠʚʥʳʤ) ʜʘʪʯʠʢʦʤ 24, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʢʦʥʪʨʦʣʴ ʯʠʩʣʘ ʚʳʧʦʣʥʝʥʥʳʭ ʦʙʦʨʦʪʦʚ/ʮʠʢʣʦʚ. 

 

ʈʠʩʫʥʦʢ 3.7 ï ʌʠʛʫʨʥʘʷ ʰʘʡʙʘ ʩ ʙʝʩʢʦʥʪʘʢʪʥʳʤ ʜʘʪʯʠʢʦʤ 

 

ʀʩʧʳʪʘʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ʫʢʦʤʧʣʝʢʪʦʚʘʥʘ ʢʘʤʝʨʥʦʡ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʧʝʯʴʶ ʩ 

ʩʠʣʠʪʦʚʳʤʠ ʥʘʛʨʝʚʘʪʝʣʷʤʠ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ ʤʘʰʠʥʳ ʠ 

ʦʙʣʦʤʢʦʚ ʛʦʨʷʯʠʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʙʳʩʪʨʦʩʲʝʤʥʳʝ ʟʘʱʠʪʥʳʝ ʢʦʞʫʭʠ 

(ʨʠʩʫʥʦʢ 3.8). 

 

 

ʈʠʩʫʥʦʢ 3.8 ï ɺʥʝʰʥʠʡ ʚʠʜ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʩ ʟʘʱʠʪʥʳʤʠ ʢʦʞʫʭʘʤʠ 
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3.3 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʥʘ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ 

 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʩʦʦʩʥʦʩʪʠ ʦʪʚʝʨʩʪʠʡ (ʩʤ. 

ʨʠʩʫʥʦʢ 3.4) ʚʝʨʭʥʝʡ 5 ʠ ʥʠʞʥʝʡ 10 ʚʦʨʦʥʦʢ ʧʫʪʝʤ ʚʨʘʱʝʥʠʷ ʰʢʠʚʘ 22. ʇʨʠ ʵʪʦʤ 

ʨʳʯʘʛ 8 ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʚʳʚʦʜʠʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʋʩʪʘʥʦʚʢʘ ʫʛʣʘ 

ʦʪʢʣʦʥʝʥʠʷ ʨʳʯʘʛʘ 8 ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 104 Ü ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʦʩʣʘʙʣʝʥʠʷ 

ʚʠʥʪʦʚ 25 ʠ ʧʦʚʦʨʦʪʘ ʜʠʩʢʘ 16 ʩ ʥʘʥʝʩʝʥʥʦʡ ʥʘ ʥʝʛʦ ʰʢʘʣʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʴʥʦʡ ʨʠʩʢʠ ʥʘ ʰʢʠʚʝ 17. ɼʣʷ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʳʭ ʜʠʘʤʝʪʨʦʚ 

(10; 8; 6 ʤʤ) ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʚʝʨʭʥʝʡ 5 ʠ ʥʠʞʥʝʡ 10 ʚʦʨʦʥʦʢ 

ʚ ʚʝʨʭʥʝʤ 4 ʠ ʥʠʞʥʝʤ 9 ʟʘʭʚʘʪʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʩʪʘʥʦʚʢʘ ʪʨʝʙʫʝʤʦʡ ʯʘʩʪʦʪʳ, 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʦʨʦʪʦʚ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʦ ʥʘ ʵʣʝʢʪʨʦʰʢʘʬʝ (ʥʘ ʨʠʩʫʥʢʘʭ ʥʝ 

ʧʦʢʘʟʘʥʳ). 

ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʥʘʛʨʝʪʳʡ ʜʦ 1100 Üʉ ʟʘʛʨʫʞʘʶʪ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʚ ʦʪʚʝʨʩʪʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʚʝʨʭʥʝʡ 5 ʠ ʥʠʞʥʝʡ 10 ʚʦʨʦʥʢʘʭ, 

ʟʘʢʨʝʧʣʝʥʥʳʭ ʚ ʚʝʨʭʥʝʤ 4 ʠ ʥʠʞʥʝʤ 9 ʟʘʭʚʘʪʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʩʤ. ʨʠʩʫʥʦʢ 3.9), 

ʟʘʪʝʤ ʚʢʣʶʯʘʶʪ ʧʫʩʢ. 

 

ʈʠʩʫʥʦʢ 3.9 ï ʕʩʢʠʟ rʦʙʨʘʟʮʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʟʘʭʚʘʪʳ 
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ɺʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʷ ʚʝʨʭʥʠʡ ʟʘʭʚʘʪ ʥʝʧʦʜʚʠʞʝʥ, ʘ ʥʠʞʥʠʡ 9 ʦʪʢʣʦʥʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʥʘ ʫʛʦʣ ʥʝ ʙʦʣʝʝ Ñ52 Ü, ʩʦʚʝʨʰʘʷ ʧʣʘʩʪʠʯʝʩʢʠʡ 

ʠʟʛʠʙ ʦʙʨʘʟʮʘ. ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 19 ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʤʝʥʥʦʡ 

ʧʝʨʝʜʘʯʠ 20 ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʰʢʠʚʘ 21 ʢ ʰʢʠʚʫ 22, ʥʘʩʘʞʝʥʥʦʤʫ ʥʘ ʚʘʣ 18. 

ɺʨʘʱʝʥʠʝ ʚʘʣʘ 18 ʧʝʨʝʜʘʝʪʩʷ ʜʠʩʢʫ 16 ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʚ ʨʘʩʪʦʯʢʝ ʰʢʠʚʘ 17. ɿʘ 

ʩʯʝʪ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʦʩʠ ʧʘʣʴʮʘ 15 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʠ ʚʘʣʘ 18 ʰʘʪʫʥ 13 

ʧʝʨʝʜʘʝʪ ʢʘʯʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʨʳʯʘʛʫ 8, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ ʦʙʨʘʟʮʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.10).  

 

ʈʠʩʫʥʦʢ 3.10 ï ʌʦʪʦ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 

 

ɹʝʩʢʦʥʪʘʢʪʥʳʡ ʜʘʪʯʠʢ 24, ʦʪʩʯʠʪʘʚ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʦʪʦʚ 

ʬʠʛʫʨʥʦʡ ʰʘʡʙʳ 23, ʧʦʜʘʝʪ ʩʠʛʥʘʣ ʩʯʝʪʯʠʢʫ ʠʤʧʫʣʴʩʦʚ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʯʘʩʪʦʪʥʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ, ʜʣʷ ʚʳʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 19 ʠ ʦʩʪʘʥʦʚʢʠ 

ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʨʳʯʘʛʘ 8 ʚ ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ ʦʙʨʘʟʝʮ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʚʝʨʭʥʝʡ 5 ʠ ʥʠʞʥʝʡ 10 

ʚʦʨʦʥʦʢ - ʮʠʢʣ ʠʩʧʳʪʘʥʠʡ ʟʘʚʝʨʰʘʝʪʩʷ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʥʦʚʦʛʦ ʮʠʢʣʘ ʠʩʧʳʪʘʥʠʡ, 

ʨʳʯʘʛ 8 ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʚʳʚʦʜʠʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʪʨʝʙʫʝʤʦʛʦ ʫʩʠʣʠʷ ʜʣʷ ʠʟʛʠʙʘ ʩʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ, ʥʘʛʨʝʪʦʛʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 1150 

Üʉ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠʚʦʜʘ ʨʘʚʥʦʡ 4 ʢɺʪ ʥʘ 

ʨʳʯʘʛʝ 8 (ʩʤ. ʨʠʩʫʥʦʢ 3.4) ʩʦʟʜʘʸʪʩʷ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 21 ʅʤ̷ ʠ ʫʩʠʣʠʝ F ʦʪ 9 ʜʦ 

320 ʅ ʥʘ ʥʠʞʥʝʤ ʧʦʜʚʠʞʥʦʤ ʟʘʭʚʘʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʨʳʯʘʛʝ 8. 
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ʕʪʦ ʫʩʠʣʠʝ ʧʦʟʚʦʣʷʝʪ ʠʟʛʠʙʘʪʴ ʦʙʨʘʟʮʳ ʜʠʘʤʝʪʨʦʤ ʦʪ 6 ʜʦ 10 ʤʤ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʣʝʡ ʠ ʩʧʣʘʚʦʚ ʚ ʛʦʨʷʯʝʤ ʠ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʰʝʡʢʝ ʦʙʨʘʟʮʘ 

ʚʦʟʥʠʢʘʶʪ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʣʷ ʦʙʨʘʟʮʘ ʩ ʢʨʫʛʣʳʤ 

ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

„̉ ̈Ȣ̄
Ͻ

ȟϽ
      (3.1) 

 ʛʜʝ Ὠ ï ʜʠʘʤʝʪʨ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʙʨʘʟʮʘ, ʤʤ; 

 ὰ ï ʧʣʝʯʦ ʠʟʛʠʙʘ ʦʙʨʘʟʮʘ, ʤʤ. 

ɺʝʣʠʯʠʥʘ ʦʪʢʣʦʥʝʥʠʷ (ʠʟʛʠʙʘ) ʦʩʠ ʦʙʨʘʟʮʘ ʦʪ ʠʩʭʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ Ñ52 Ü ʩ ʯʘʩʪʦʪʦʡ ʜʦ 1800 ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʠʙʣʠʞʝʥʦ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʪʝʢʘʶʱʠʤ ʚ ʧʨʦʮʝʩʩʝ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʘʰʠʥʝ ʥʘ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʘʨʠʘʥʪʘʤ: 

- ʚ ʛʦʨʷʯʝʤ ʠ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ; 

- ʩ ʠʟʛʠʙʦʤ ʜʦ ʨʘʟʨʫʰʝʥʠʷ; 

- ʩ ʠʟʛʠʙʦʤ ʥʘ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ. 

ʇʦʩʣʝ ʠʩʧʳʪʘʥʠʡ ʠ ʦʭʣʘʞʜʝʥʠʷ ʠʟʤʝʨʷʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʦʙʨʘʟʮʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʫʞʝʥʠʷ 

ʰʝʡʢʠ, ʦʮʝʥʢʠ ʬʦʨʤʳ ʰʝʡʢʠ ʠ ʜʨ. 
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ɻʣʘʚʘ 4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʪʘʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ 

 

4.1 ɺʳʙʦʨ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʦʙʨʘʟʮʦʚ 

 

ʆʜʥʠʤ ʠʟ ʵʪʘʧʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤʳ ʠʩʧʳʪʫʝʤʳʭ 

ʦʙʨʘʟʮʦʚ. ʄʦʜʝʣʠʨʦʚʘʥʠʶ ʚ ʩʨʝʜʝ QForm ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʙʨʘʟʮʳ ʪʨʝʭ ʚʠʜʦʚ: ʩ ʣʳʩʢʦʡ, ʩ ʢʚʘʜʨʘʪʥʦʡ ʠ ʢʨʫʛʣʦʡ ʙʘʟʘʤʠ, 

ʧʨʦʪʦʯʢʘʤʠ ʤʝʥʴʰʝʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʯʝʤ ʦʩʥʦʚʥʦʝ ʪʝʣʦ ʦʙʨʘʟʮʘ (ʩʤ. 

ʨʠʩʫʥʦʢ 4.1 ʘ, ʙ, ʚ).  

 

 
ʘ 

 
ʙ 

 
ʚ 

ʈʠʩʫʥʦʢ 4.1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʠʩʭʦʜʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʘʟʘʤʠ: 

ʘ ï ʩ ʣʳʩʢʦʡ; ʙ ï ʩ ʢʚʘʜʨʘʪʥʦʡ; ʚ ï ʩ ʢʨʫʛʣʦʡ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʵʢʩʧʝʨʠʤʝʥʪʫ ʥʘʜ ʤʦʜʝʣʷʤʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.1 
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ʊʘʙʣʠʮʘ 4.1 ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠ 

 ̄ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

1 ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʛʦʪʦʚʢʠ, ̄ ʉ 1100 

2 ʄʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ ʉʪʘʣʴ 10 

3 ʄʘʪʝʨʠʘʣ ʠʥʩʪʨʫʤʝʥʪʘ ʅ12 

4 ʋʛʦʣ ʠʟʛʠʙʘ, ʛʨʘʜʫʩʦʚ 70 

5 ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ, ʦʙ/ʩʝʢ 23 

ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʦʙʨʘʟʮʘ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʠʙʦʚ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 4.2. 

ʊʘʙʣʠʮʘ 4.2 ï ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʦʙʨʘʟʮʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʧʦʧʝʨʝʯʥʳʤ 

ʩʝʯʝʥʠʝʤ 

ˉ 

ʠʟʛʠʙʘ 

ʌʦʨʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʦʙʨʘʟʮʦʚ 

ʩ ʣʳʩʢʦʡ ʢʚʘʜʨʘʪʥʘʷ ʢʨʫʛʣʘʷ 

1 

   

2 

   

3 

   

4 

   



48 

5 

   

6 

   

7 

   

8 

   

9 

   

10 

   

11 
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12 

  

 

13 

  

 

14 

  

 

15 

 

  

16 

 
 

  

17 

 

  

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʤʦʜʝʣʷʤʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 4.2, 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʤʘʢʩʠʤʘʣʴʥʦ ʩʪʘʙʠʣʴʥʦ ʧʨʦʪʝʢʘʝʪ ʚ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʩ ʢʨʫʛʣʦʡ ʙʘʟʦʡ, ʘ ʠʤʝʥʥʦ ï ʝʛʦ ʚʝʨʭʥʷʷ 
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ʯʘʩʪʴ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʚʦʨʦʥʢʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʟʨʘʙʦʪʘʥ ʵʩʢʠʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʦʙʨʘʟʮʘ (ʨʠʩʫʥʦʢ 4.2)., ʘ ʩʘʤʠ ʦʙʨʘʟʮʳ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ 

ʧʨʫʪʢʘ ʩʪʘʣʠ 45. 

 

ʈʠʩʫʥʦʢ 4.2 ï ʕʩʢʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʦʙʨʘʟʮʘ ʩ ʙʘʟʦʡ Ï7 ʤʤ ʜʣʠʥʦʡ 50 ʤʤ 

 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʝʜʝʥ rʧʨʠ ʨʝʞʠʤʘʭ: ʩʫʤʤʘʨʥʳʡ ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʥʠʞʥʝʛʦ 

ʟʘʭʚʘʪʘ ï 75 Ü; ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ - 23 ʦʙ/ʩʝʢ; ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ï 20, 30, 

40, 50, 60; ʪʝʤʧʝʨʘʪʫʨʘ 1100 Üʉ. ɺʥʝʰʥʠʡ ʚʠʜ ʠʩʧʳʪʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 4.3. 

 

ʈʠʩʫʥʦʢ 4.3 ï ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 45 ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʡ 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʰʝʡʢʘ, ʦʪʯʝʪʣʠʚʦ 

ʚʳʨʘʞʝʥʥʘʷ ʫʞʝ ʥʘ 40 ʮʠʢʣʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʤʝʱʝʥʘ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʙʨʘʟʮʘ. 

ʆʯʝʨʝʜʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʙʦʨʦʤ ʬʦʨʤʳ ʦʙʨʘʟʮʦʚ, ʧʨʦʚʝʜʝʥʳ ʩ 

ʘʥʘʣʦʛʠʯʥʦʡ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʫʛʣʝ ʥʘ 15 Ü 
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ʦʪʢʣʦʥʝʥʠʷ ʥʠʞʥʝʛʦ ʟʘʭʚʘʪʘ, ʢʦʣʠʯʝʩʪʚʝ ʮʠʢʣʦʚ ï 10, 20, 30, 40. ɺʥʝʰʥʠʡ ʚʠʜ 

ʠʩʧʳʪʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4.4. 

 

ʈʠʩʫʥʦʢ 4.4 ï ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 45 ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʡ 

 

ɼʘʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʩʢʨʠʚʣʝʥʠʝ ʙʘʟʦʚʦʡ 

ʯʘʩʪʠ ʦʙʨʘʟʮʘ, ʯʪʦ ʩʦʟʜʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʝʸ ʫʜʣʠʥʝʥʠʷ. 

ʇʦʩʣʝʜʫʶʱʘʷ ʜʦʨʘʙʦʪʢʘ ʦʙʨʘʟʮʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʫʤʝʥʴʰʝʥʠʠ ʜʣʠʥʳ ʙʘʟʦʚʦʡ 

ʯʘʩʪʠ ʥʘ 40 ʤʤ ʠ ʝʸ ʩʤʝʱʝʥʠʠ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʙʨʘʟʮʘ ʥʘ 3 ʤʤ, ʥʦ ʦʙʱʘʷ ʜʣʠʥʘ ʠ 

ʜʠʘʤʝʪʨʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʦʩʪʘʚʣʝʥʳ ʙʝʟ ʠʟʤʝʥʝʥʠʡ (ʨʠʩʫʥʦʢ 4.5). 

 

ʈʠʩʫʥʦʢ 4.5 ï ʕʩʢʠʟ ʚʘʨʠʘʥʪʘ ʦʙʨʘʟʮʘ ʩ ʙʘʟʦʡ Ï7 ʤʤ ʜʣʠʥʦʡ 10 ʤʤ 
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4.2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 45, 

09ɻ2ʉ, 12ʍ18ʅ10ʊ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ ʠʟʛʠʙʘ 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʠʤʝʥʷʣʠ ʛʦʨʷʯʝʢʘʪʘʥʳʝ ʧʨʫʪʢʠ ʠʟ ʩʪʘʣʝʡ 45, 

09ɻ2ʉ ʠ 12ʍ18ʅ10ʊ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʵʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʨʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʘʨʘʤʝʪʨʘʭ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʤʘʨʦʢ 

ʩʪʘʣʠ. ʉʫʤʤʘʨʥʳʡ ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʥʠʞʥʝʛʦ ʟʘʭʚʘʪʘ ʩʦʩʪʘʚʠʣ 75 Ü, ʘ ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ - 23 ʦʙ/ʩʝʢ. ɼʣʷ ʢʘʞʜʦʡ ʤʘʨʢʠ ʩʪʘʣʠ ʧʨʦʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʠʩʧʳʪʘʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʮʠʢʣʦʚ. ʇʦʩʣʝ ʦʩʪʳʚʘʥʠʷ ʟʘʛʦʪʦʚʦʢ ʙʳʣʠ 

ʠʟʤʝʨʝʥʳ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʤʝʨʝʥʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʨʘʩʯʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʙʘʟʳ ʧʨʠ ʠʟʛʠʙʝ. 

ɼʣʷ ʟʘʛʦʪʦʚʦʢ ʠʟ ʩʪʘʣʠ 45 ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 4 ʠʩʧʳʪʘʥʠʷ ʩ ʧʦʩʪʝʧʝʥʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʜʦ ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʮʘ. ʆʙʱʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ 

ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4.6. 

 

ʈʠʩʫʥʦʢ 4.6 ï ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 45 ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.3. 

ʊʘʙʣʠʮʘ 4.3 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 45 (ʟʘʛʦʪʦʚʢʘ - ʧʨʫʪʦʢ) 

ʂʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʚ, ʰʪ 
ʈʝʟʫʣʴʪʘʪ 

ɼʣʠʥʘ ʙʘʟʳ 

ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ, ʤʤ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ 

ʙʘʟʳ, % 

20 ʐʝʡʢʘ 13,0 30 

30 ʐʝʡʢʘ 14,5 45 

40 ʐʝʡʢʘ 16,5 65 

46 ʈʘʟʨʫʰʝʥʠʝ 17,5 75 
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ɺ ʧʨʦʮʝʩʩʝ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ ʠʟʛʠʙʘ ʥʘʠʙʦʣʴʰʝʡ ʜʝʬʦʨʤʘʮʠʠ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʠʤʝʥʥʦ çʙʘʟʘè ʦʙʨʘʟʮʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʫʜʣʠʥʝʥʠʝ 

çʙʘʟʳè, ʘ ʪʘʢʞʝ ʝʝ ʫʪʦʥʝʥʠʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʰʝʡʢʠ. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʘʝʤʦʝ ʩʝʯʝʥʠʝ 

ʰʝʡʢʠ ʠʤʝʝʪ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ ʚʩʣʝʜʩʪʚʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʤʝʪʘʣʣʘ ʧʨʠ ʠʟʛʠʙʝ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʠ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ) ʚ ʧʨʦʛʨʘʤʤʝ QForm. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʤʦʜʝʣʠ ʚʟʷʪʳ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʟʘʭʚʘʪ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʨʘʟʝʮ. ʀʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.4. 

ʊʘʙʣʠʮʘ 4.4 ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʛʠʙʘ  

 ̄ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

1 ʊʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘʟʮʘ, Üʉ 1100 

2 ʄʘʪʝʨʠʘʣ ʦʙʨʘʟʮʘ ʉʪʘʣʴ 45 

3 ʄʘʪʝʨʠʘʣ ʠʥʩʪʨʫʤʝʥʪʘ ʅ12 

4 ʋʛʦʣ ʠʟʛʠʙʘ, ʛʨʘʜʫʩʦʚ 75 

5 ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ, ʦʙ/ʩʝʢ 23 

 

ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʦʙʨʘʟʮʘ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʠʙʘ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 4.5. 

ʊʘʙʣʠʮʘ 4.5 ï ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʦʙʨʘʟʮʦʚ ʠʟ 

ʩʪʘʣʠ 45 

ˉ 

ʠʟʛʠʙʘ 

ʌʦʨʤʘ ʦʙʨʘʟʮʘ ʇʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ 

1 
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4 

  

8 

  

9 

  

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ ʠʟʛʠʙʘ ʨʘʟʨʫʰʝʥʠʝ ʦʙʨʘʟʮʘ 

ʧʨʦʠʟʦʰʣʦ ʫʞʝ ʥʘ 10 ʮʠʢʣʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʪʝʭ ʞʝ 

ʥʘʩʪʨʦʡʢʘʭ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʜʦ ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʮʘ ʠʟ 

ʩʪʘʣʠ 45 ʧʨʝʚʳʰʘʝʪ 40. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ 

ʦʙʨʘʟʮʘ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʠʙʘ (ʪʘʙʣʠʮʘ 4.6). 

ʊʘʙʣʠʮʘ 4.6 ï ʀʟʤʝʥʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʦʙʨʘʟʮʘ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʠʙʘ 

ʐʘʛ ɼʣʠʥʘ ʦʙʨʘʟʮʘ, ʤʤ ɼʣʠʥʘ ʙʘʟʳ, ʤʤ 
ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ 

ʙʘʟʳ, % 

D ʰʝʡʢʠ, 

ʤʤ ʭ ʤʤ 

0 140,00 10 - 7 

1 - - - - 

2 143,33 10,53 5 6,49 

3 146,75 10,86 9 6,13 

4 151,66 11,78 18 5,58 

5 156,95 12,55 26 5,03 

6 161,63 13,58 36 4,6 x 4,5 

7 166,32 14,35 44 4,0 x 3,98 

8 170,68 15,35 54 3,58 x 3,39 

9 175,11 17,24 72 2,65 x 2,67 

10 183,81 26,01 160 0,4 x 0,7 
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʦʟʜʘʥʥʘʷ ʤʦʜʝʣʴ ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʷ. ɼʣʷ ʟʘʛʦʪʦʚʦʢ ʠʟ ʤʘʨʢʠ 09ɻ2ʉ ʧʨʦʚʝʜʝʥʦ 3 

ʠʩʧʳʪʘʥʠʷ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʜʦ ʨʘʟʨʫʰʝʥʠʷ 

ʦʙʨʘʟʮʘ. ʆʙʱʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4.7. 

 

ʈʠʩʫʥʦʢ 4.7 ï ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 09ɻ2ʉ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.7. 

ʊʘʙʣʠʮʘ 4.7 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 09ɻ2ʉ (ʟʘʛʦʪʦʚʢʘ - ʧʨʫʪʦʢ) 

ʂʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʚ, ʰʪ 
ʈʝʟʫʣʴʪʘʪ 

ɼʣʠʥʘ 

ʦʙʨʘʟʮʘ, ʤʤ 

ɼʣʠʥʘ 

ʙʘʟʳ, ʤʤ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ ʙʘʟʳ, 

% 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʫʞʝʥʠʝ, % 

31 ʐʝʡʢʘ 145 14,5 45 47,4 

40 ʐʝʡʢʘ 147 17,0 70 72,1 

44 ʈʘʟʨʫʰʝʥʠʝ 147,3 17,6 76 75,7 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 09ɻ2ʉ ʩʭʦʞʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʣʷ 

ʩʪʘʣʠ 45. ɺʦʟʤʦʞʥʳ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ, ʢʦʪʦʨʳʝ ʩʢʦʨʝʝ ʚʩʝʛʦ ʩʚʷʟʘʥʳ ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʦʨʤʘʮʠʷ çʙʘʟʳè 

ʦʙʨʘʟʮʘ. ʋʜʣʠʥʝʥʠʝ ʦʙʨʘʟʮʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʫʜʣʠʥʝʥʠʷ çʙʘʟʳè. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ 12ʍ18ʅ10ʊ ʷʚʠʣʠʩʴ ʥʝ 

ʪʘʢʠʤʠ ʦʜʥʦʟʥʘʯʥʳʤʠ. ʈʘʟʨʳʚ ʦʙʨʘʟʮʘ ʧʨʦʠʟʦʰʝʣ ʫʞʝ ʥʘ ʚʪʦʨʦʤ ʠʩʧʳʪʘʥʠʠ. 

ʆʜʥʘʢʦ, ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʟʨʳʚʘ, ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʝʱʝ ʦʜʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʩʧʳʪʘʥʠʝ. ʆʙʱʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ 

ʠʩʧʪrʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4.8. 
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ʈʠʩʫʥʦʢ 4.8 ï ʆʙʱʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 12ʍ18ʅ10ʊ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʘ); ʤʝʩʪʦ 

ʨʘʟʨʳʚʘ ʦʙʨʘʟʮʘ (ʙ) 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.8. 

ʊʘʙʣʠʮʘ 4.8 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 12ʍ18ʅ10ʊ (ʟʘʛʦʪʦʚʢʘ - ʧʨʫʪʦʢ) 

ʂʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʚ, ʰʪ 
ʈʝʟʫʣʴʪʘʪ 

ɼʣʠʥʘ 

ʦʙʨʘʟʮʘ, ʤʤ 

ɼʣʠʥʘ ʙʘʟʳ, 

ʤʤ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ ʙʘʟʳ, 

% 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʫʞʝʥʠʝ, % 

20 ʐʝʡʢʘ 141,5 12,6 26 21,4 

24 ʈʘʟʨʫʰʝʥʠʝ 143,5 13,2 32 41,4 

30 ʈʘʟʨʫʰʝʥʠʝ 144,7 13,7 37 45,7 

ʆʙʨʘʟʮʳ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ 12ʍ18ʅ10ʊ ʧʦʢʘʟʘʣʠ ʤʝʥʴʰʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʤʠ ʩʪʘʣʷʤʠ. 

 

4.3 ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʠʟ ʤʝʪʘʣʣʘ ʅʃɿ 
 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ, ʠʟ ʦʪʦʙʨʘʥʥʳʭ ʪʝʤʧʣʝʪʦʚ ʅʃɿ ʠʟʛʦʪʦʚʣʝʥʳ 

ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ. ʉʭʝʤr ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʟʘʛʦʪʦʚʦʢ ʩʪʘʣʝʡ 20 ʠ 09ɻ2ʉ ʚ ʩʝʯʝʥʠʠ ʜʠʘʤʝʪʨʦʤ 410 ʤʤ ʠ ʤʘʨʢʠ ʩʪʘʣʠ 34CrMo4 

(ʨʦʩʩʠʡʩʢʠʝ ʘʥʘʣʦʛʠ: ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʘʷ ʩʪʘʣʴ 30ʍʄɸ, ʪʨʫʙʥʘʷ ʩʪʘʣʴ 32ʍɻɸ) 

ʩʝʯʝʥʠʝ ʜʠʘʤʝʪʨʦʤ 360 ʤʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.9. 

ʘ ʙ 
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ʘ) 

 

 

ʙ) 

ʈʠʩʫʥʦʢ 4.9 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʦʙʨʘʟʮʦʚ ʚ ʩʝʯʝʥʠʠ ʟʘʛʦʪʦʚʢʠ Ï410 ʤʤ (ʘ) 

ʠ Ï360 ʤʤ (ʙ) 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʵʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʨʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʘʨʘʤʝʪʨʘʭ: ʩʫʤʤʘʨʥʳʡ ʫʛʦʣ 

ʦʪʢʣʦʥʝʥʠʷ ʥʠʞʥʝʛʦ ʟʘʭʚʘʪʘ ʩʦʩʪʘʚʠʣ 75 ,̄ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ - 23 ʦʙ/ʩʝʢ; ʪʝʤʧʝʨʘʪʫʨʘ 1100 ʉ̄. ɼʣʷ ʢʘʞʜʦʡ ʤʘʨʢʠ ʩʪʘʣʠ 

ʧʨʦʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʠʩʧʳʪʘʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʮʠʢʣʦʚ. ʇʦʩʣʝ 

ʦʭʣʘʞʜʝʥʠʷ ʦʙʨʘʟʮʦʚ ʠʟʤʝʨʝʥʳ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʜʣʠʥʝʥʠʷ ʙʘʟʳ, ʩʫʞʝʥʠʷ ʚ ʰʝʡʢʝ ʠ ʝʸ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 

ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 20 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.9. 

ʊʘʙʣʠʮʘ 4.9 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 20 (ʟʘʛʦʪʦʚʢʘ ï ʅʃɿ Ï410 ʤʤ) 

ˉ 

ʦʙʨʘʟ-

ʮʘ 

ʈʘʩʧʦʣʦʞʝ-

ʥʠʝ ʦʙʨʘʟʮʘ 

ʚ ʅʃɿ 

ʂʦʣʠʯʝ

ʩʪʚʦ 

ʮʠʢ-

ʣʦʚ, ʰʪ 

ʆʪʥʦʩʠʪʝʣʴ-

ʥʦʝ 

ʫʜʣʠʥʝʥʠʝ 

ʙʘʟʳ, % 

ʆʪʥʦʩʠʪʝʣʴ-

ʥʦʝ ʩʫʞʝʥʠʝ, 

% 

ʈʝʟʫʣʴ-

ʪʘʪ 

ɺʥʝʰʥʠʡ ʚʠʜ ʙʘʟʳ 

4 
ʇʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʩʣʦʠ 
16 24,0 25,7 ʰʝʡʢʘ 
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1 
ʇʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʩʣʦʠ 
20 31,0 28,6 ʰʝʡʢʘ 

 

2 
ʇʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʩʣʦʠ 
30 49,0 54,6 ʰʝʡʢʘ 

 

3 
ʇʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʩʣʦʠ 
40 65,0 62,5 ʨʘʟʨʫʰ. 

 

8 
ʩʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 
16 29,0 25,0 ʰʝʡʢʘ 

 

5 
ʩʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 
20 33,0 33,2 ʰʝʡʢʘ 

 

6 
ʩʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 
30 44,5 51,8 ʰʝʡʢʘ 

 

7 
ʩʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 
40 70,5 73,2 ʰʝʡʢʘ 

 

12 ʮʝʥʪʨ 16 22,0 26,4 ʰʝʡʢʘ 

 

9 ʮʝʥʪʨ 20 30,0 28,6 ʰʝʡʢʘ 
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10 ʮʝʥʪʨ 30 39,5 41,1 ʨʘʟʨʫʰ. 

 

11 ʮʝʥʪʨ 40 61,0 67,5 ʨʘʟʨʫʰ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 4.9 ʜʘʥʥʳʭ, ʥʘʠʙʦʣʴʰʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ 

ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʣʫʯʘʝʚ ʨʘʟʨʫʰʝʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ ʦʙʨʘʟʮʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ 

ʩʝʨʝʜʠʥʳ ʨʘʜʠʫʩʘ ʪʝʤʧʣʝʪʘ. ʅʘʠʤʝʥʴʰʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʜʦ ʨʘʟʨʫʰʝʥʠʷ ʠ 

ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʨʘʟʨʫʰʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ ʦʙʨʘʟʮʘʭ, ʚʳʨʝʟʘʥʥʳʭ 

ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʅʃɿ ʩ ʧʨʠʩʫʱʠʤʠ ʠʤ ʜʝʬʝʢʪʘʤʠ ʚ ʚʠʜʝ ʥʝʩʧʣʦʰʥʦʩʪʠ 

ʤʝʪʘʣʣʘ, ʷʚʠʚʰʠʤʠʩʷ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ ʨʘʟʨʫʰʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 09ɻ2ʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

4.10. 

ʊʘʙʣʠʮʘ 4.10 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 09ɻ2ʉ (ʟʘʛʦʪʦʚʢʘ ï ʅʃɿ Ï410 ʤʤ) 

ˉ 

ʦʙʨʘʟ-

ʮʘ 

ʈʘʩʧʦʣʦʞʝ-

ʥʠʝ ʦʙʨʘʟʮʘ 

ʚ ʅʃɿ 

ʂʦʣʠ-

ʯʝʩʪʚʦ 

ʮʠʢ-

ʣʦʚ, ʰʪ 

ʆʪʥʦʩʠʪʝʣʴ-

ʥʦʝ 

ʫʜʣʠʥʝʥʠʝ 

ʙʘʟʳ, % 

ʆʪʥʦʩʠʪʝʣʴ-

ʥʦʝ ʩʫʞʝʥʠʝ, 

% 

ʈʝʟʫʣʴ-

ʪʘʪ 

ɺʥʝʰʥʠʡ ʚʠʜ ʙʘʟʳ 

1 
ʇʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʩʣʦʠ 
16 24,5 27,1 ʰʝʡʢʘ 

 

2 
ʇʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʩʣʦʠ 
20 26,5 31,8 ʰʝʡʢʘ 

 

3 
ʇʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʩʣʦʠ 
30 41,5 62,5 ʰʝʡʢʘ 

 



60 

4 
ʇʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʩʣʦʠ 
40 63,5 65,7 ʨʘʟʨʫʰ. 

 

5 
ʩʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 
16 14,5 27,9 ʰʝʡʢʘ 

 

6 
ʩʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 
20 28,5 33,2 ʰʝʡʢʘ 

 

7 
ʩʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 
30 43,5 57,5 ʰʝʡʢʘ 

 

8 
ʩʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 
40 65,5 70,7 ʰʝʡʢʘ 

 

9 ʮʝʥʪʨ 16 23,0 27,9 ʰʝʡʢʘ 

 

10 ʮʝʥʪʨ 20 31,0 42,5 ʰʝʡʢʘ 

 

11 ʮʝʥʪʨ 30 40,5 53,2 ʰʝʡʢʘ 

 

12 ʮʝʥʪʨ 40 65,0 68,6 ʨʘʟʨʫʰ. 

 

ɼʣʷ ʦʙʨʘʟʮʦʚ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʅʃɿ, ʘʥʘʣʦʛʠʯʥʦ ʩʪʘʣʠ 20 ʩ ʧʨʠʩʫʱʠʤʠ 

ʜʝʬʝʢʪʘʤʠ ʥʝʩʧʣʦʰʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʫʩʪʘʥʦʚʣʝʥ ʝʜʠʥʠʯʥʳʡ ʩʣʫʯʘʡ ʧʦʣʥʦʛʦ 
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ʨʘʟʨʫʰʝʥʠʷ. ʅʘʠʙʦʣʴʰʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʣʫʯʘʝʚ ʨʘʟʨʫʰʝʥʠʡ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʦʙʨʘʟʮʦʚ, ʚʳʨʝʟʘʥʥʳʭ ʠʟ ʩʝʨʝʜʠʥʳ ʨʘʜʠʫʩʘ ʪʝʤʧʣʝʪʘ. ɼʣʷ 

ʦʙʨʘʟʮʦʚ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʸʚ ʪʝʤʧʣʝʪʘ ʫʩʪʘʥʦʚʣʝʥ ʝʜʠʥʠʯʥʳʡ 

ʩʣʫʯʘʡ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 34CrMo4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

4.11. 

ʊʘʙʣʠʮʘ 4.11 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 34CrMo4 (ʟʘʛʦʪʦʚʢʘ ï ʅʃɿ Ï360 ʤʤ) 

ˉ 

ʦʙʨʘʟ-

ʮʘ 

ʈʘʩʧʦʣʦʞʝ-

ʥʠʝ ʦʙʨʘʟʮʘ 

ʚ ʅʃɿ 

ʂʦʣʠʯʝ

ʩʪʚʦ 

ʮʠʢ-

ʣʦʚ, ʰʪ 

ʆʪʥʦʩʠʪʝʣʴ- 

ʥʦʝ 

ʫʜʣʠʥʝʥʠʝ 

ʙʘʟʳ, % 

ʆʪʥʦʩʠʪʝʣʴ-

ʥʦʝ ʩʫʞʝʥʠʝ, 

% 

ʈʝʟʫʣʴ-

ʪʘʪ 

ɺʥʝʰʥʠʡ ʚʠʜ ʙʘʟʳ 

1 
ʇʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʩʣʦʠ 
16 26,5 24,3 ʰʝʡʢʘ 

 

2 
ʇʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʩʣʦʠ 
20 29,5 28,9 ʰʝʡʢʘ 

 

3 
ʇʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʩʣʦʠ 
30 41,5 53,2 ʰʝʡʢʘ 

 

4 
ʇʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʩʣʦʠ 
40 52,5 56,4 ʨʘʟʨʫʰ. 

 

5 
ʩʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 
16 24,0 21,4 ʰʝʡʢʘ 

 

6 
ʩʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 
20 33,0 27,1 ʰʝʡʢʘ 
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7 
ʩʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 
30 39,0 44,3 ʰʝʡʢʘ 

 

8 
ʩʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 
40 58,5 66,8 ʰʝʡʢʘ 

 

9 ʮʝʥʪʨ 16 24,5 23,9 ʰʝʡʢʘ 

 

10 ʮʝʥʪʨ 20 25,0 31,4 ʰʝʡʢʘ 

 

11 ʮʝʥʪʨ 30 43,0 49,3 ʰʝʡʢʘ 

 

12 ʮʝʥʪʨ 40 52,5 63,6 ʨʘʟʨʫʰ. 

 

ɼʣʷ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʅʃɿ ʩʪʘʣʠ 34CrMo4, ʩ 

ʧʨʠʩʫʱʠʤʠ ʜʝʬʝʢʪʘʤʠ ʥʝʩʧʣʦʰʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʫʩʪʘʥʦʚʣʝʥ ʝʜʠʥʠʯʥʳʡ ʩʣʫʯʘʡ 

ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ. ɼʣʷ ʦʙʨʘʟʮʦʚ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʸʚ 

ʪʝʤʧʣʝʪʘ ʫʩʪʘʥʦʚʣʝʥ ʝʜʠʥʠʯʥʳʡ ʩʣʫʯʘʡ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ. ʅʘʠʙʦʣʴʰʘʷ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʣʫʯʘʝʚ ʨʘʟʨʫʰʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʨʘʟʮʘʤ, 

ʚʳʨʝʟʘʥʥʳʤ ʠʟ ʩʝʨʝʜʠʥʳ ʨʘʜʠʫʩʘ ʪʝʤʧʣʝʪʘ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʣʠʷʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʡ ʢʘʞʜʦʡ ʤʘʨʢʠ ʩʪʘʣʠ, ʜʝʪʘʣʴʥʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʣʠ ʙʘʟʦʚʫʶ ʯʘʩʪʴ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʩʣʦʸʚ (ʩʤ. ʨʠʩʫʥʦʢ 4.10 ʘ, ʙ), ʩʝʨʝʜʠʥʳ ʨʘʜʠʫʩʘ (ʩʤ. ʨʠʩʫʥʦʢ 4.11 ʘ, ʙ) ʠ ʮʝʥʪʨʘ 

ʅʃɿ (ʩʤ. ʨʠʩʫʥʦʢ 4.12 ʘ, ʙ), ʥʘ ʢʦʪʦʨʳʭ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ, 
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ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʩʪʘʣʠ 09ɻ2ʉ, ʩʠʥʠʤ ï ʜʣʷ ʩʪʘʣʠ 20 ʠ ʢʨʘʩʥʳʤ ï ʜʣʷ ʩʪʘʣʠ 

34CrMo4. 

 

 

ʈʠʩʫʥʦʢ 4.10 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ, ʚʳʨʝʟʘʥʥʳʭ ʠʟ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʸʚ ʅʃɿ: ʘ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ; ʙ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʫʞʝʥʠʝ, ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʠʩʧʳʪʘʥʠʡ 

 

ʘ 

ʙ 
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ʈʠʩʫʥʦʢ 4.11 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ, ʚʳʨʝʟʘʥʥʳʭ ʠʟ ʩʝʨʝʜʠʥʳ 

ʨʘʜʠʫʩʘ ʅʃɿ: ʘ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ; ʙ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʫʞʝʥʠʝ, ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ 

ʠʩʧʳʪʘʥʠʡ 

 

ʘ 

ʙ 
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ʈʠʩʫʥʦʢ 4.12 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ, ʚʳʨʝʟʘʥʥʳʭ ʠʟ ʮʝʥʪʨʘ ʅʃɿ: 

ʘ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ; ʙ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʫʞʝʥʠʝ, ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʠʩʧʳʪʘʥʠʡ 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʨʝʜʠ ʠʩʧʳʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʦʩʪʠʛʥʫʪʦ ʜʣʷ ʩʪʘʣʝʡ ʤʘʨʦʢ 20 ʠ 09ɻ2ʉ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʷʚʣʷʶʱʠʤʠʩʷ ʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʤʠ. ʉʪʘʣʴ 34CrMo4 ʦʢʘʟʘʣʘʩʴ 

ʤʝʥʝʝ ʪʝʭʥʦʣʦʛʠʯʥʘ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʦʙʨʘʟʮʦʚ, ʚʳʨʝʟʘʥʥʳʭ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ 

ʘ 

ʙ 
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ʯʘʩʪʠ ʪʝʤʧʣʝʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʙʦʣʴʰʝʡ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʤʝʥʴʰʠʡ ʜʠʘʤʝʪʨ ʅʃɿ. 

ɺ ʪʘʙʣʠʮʝ 4.12 ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʝʡ 20, 45, 

09ɻ2ʉ, 34CrMo4, 12ʍ18ʅ10ʊ, ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʛʦʨʷʯʝʢʘʪʘʥʦʛʦ ʧʨʫʪʢʘ ʠ ʅʃɿ.  

ʊʘʙʣʠʮʘ 4.12 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʝʡ 20, 45, 09ɻ2ʉ, 34CrMo4, 12ʍ18ʅ10ʊ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʛʦʨʷʯʝʢʘʪʘʥʦʛʦ ʧʨʫʪʢʘ ʠ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ 

ʄʘʨʢʘ 

ʩʪʘʣʠ 

ʉʪʘʣʴ 20 ʉʪʘʣʴ 45 ʉʪʘʣʴ 09ɻ2ʉ 34CrMo4 12ʍ18ʅ10ʊ 

ʀʩʭʦʜʥʘʷ 

ʟʘʛʦʪʦʚʢʘ 

ʅʃɿ, 

ʮʝʥʪʨ 

ʧʨʫʪʦʢ ʧʨʫʪʦʢ ʅʃɿ, 

ʮʝʥʪʨ 

ʅʃɿ, 

ʮʝʥʪʨ 

ʧʨʫʪʦʢ 

ʂʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʚ, ʰʪ 

16 - - 16 16 - 

20 20 - 20 20 20 

30 30 31 30 30 24 

40 40 40 40 40 30 

- 46 44 - - - 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʜʦ ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʮʦʚ 

(ʟʥʘʯʝʥʠʷ ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ) ʠʟ ʛʦʨʷʯʝʢʘʪʘʥʳʭ ʧʨʫʪʢʦʚ ʚʳʰʝ, ʯʝʤ ʠʟ 

ʅʃɿ. ʅʘʠʙʦʣʴʰʠʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʦʙʨʘʟʮʘʭ, 

ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʩʝʨʝʜʠʥʳ ʨʘʜʠʫʩʘ ʪʝʤʧʣʝʪʘ, ʘ ʥʘʠʤʝʥʴʰʠʝ ï ʥʘ ʦʙʨʘʟʮʘʭ ʠʟ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʪʝʤʧʣʝʪʘ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʮʝʥʪʨʘʣʴʥʳʝ ʯʘʩʪʠ ʅʃɿ ʤʝʥʝʝ 

ʧʣʘʩʪʠʯʥʳ ʠ ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʨʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʤ ʠʟʛʠʙʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʧʳʪʥʳʤ ʧʫʪʝʤ 

ʚʳʙʨʘʥʳ ʨʘʮʠʦʥʘʣʴʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʟʮʦʚ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʥʘ  

ʤʘʰʠʥʝ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʧʨʠʙʣʠʞʝʥʠʝʤ ʫʩʣʦʚʠʡ ʜʝʬʦʨʤʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʮʝʩʩʘ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʬʝʢʪʦʚ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ, ʨʘʟʨʫʰʝʥʠʷ ʤʝʪʘʣʣʘ ʅʃɿ ʧʨʠ ʧʨʦʰʠʚʢʝ, ʮʠʢʣʠʯʥʦʩʪʴ ʚ ʦʯʘʛʝ 

ʜʝʬʦʨʤʘʮʠʠ ʜʚʫʭʚʘʣʢʦʚʦʛʦ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʩʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʪʴ ʜʣʷ 

ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ï ʥʝ ʙʦʣʝʝ 20 ʮʠʢʣʦʚ, ʘ ʜʣʷ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ï ʜʦ 15 

ʮʠʢʣʦʚ. 
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ɻʣʘʚʘ 5. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ 

ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ 

 

5.1 ʆʩʦʙʝʥʥʦʩʪʠ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 159-426 ʧʨʠ 

ʧʨʦʢʘʪʢʝ ʅʃɿ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʟʥʦʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, ʝʛʦ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʟʘʤʝʥʘ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʙʦʧʨʦʢʘʪʥʦʛʦ ʘʛʨʝʛʘʪʘ (ʊʇɸ). 

ʅʘ ʪʨʫʙʦʧʨʦʢʘʪʥʦʤ ʘʛʨʝʛʘʪʝ (ʊʇɸ) 159-426 ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʨʷʯʝʢʘʪʘʥʳʭ 

ʪʨʫʙ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʣʠʪʘʷ ʟʘʛʦʪʦʚʢʘ (ʅʃɿ) ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʡ ʠ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ ʜʠʘʤʝʪʨʘʤʠ 260; 340; 360; 410 ʤʤ. 

ʇʨʦʰʠʚʢʘ ʅʃɿ ʚʝʜʝʪʩʷ ʚ ʜʚʫʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʯʢʦʚʠʜʥʳʭ ʚʘʣʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, 

ʦʧʨʘʚʦʢ ʠ ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʙʦʯʢʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʩʦʩʪʘʚʣʷʝʪ 

1200 ʤʤ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʠʭ 

ʧʝʨʝʪʦʯʢʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 12 %, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʪʦʯʝʢ ʦʜʥʦʛʦ ʚʘʣʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 6 ʜʦ 14. ʅʦʚʳʝ ʚʘʣʢʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ 

ʩʪʘʣʠ 50ʍ, ʠʤʝʶʪ ʪʚʝʨʜʦʩʪʴ 196ï215 HB, ʦʜʥʘʢʦ ʧʦ ʤʝʨʝ ʠʭ ʧʝʨʝʪʦʯʝʢ ʪʚʝʨʜʦʩʪʴ 

ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 155ï167 HB. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʟʘ ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ 2014 ʧʦ ʘʚʛʫʩʪ 2015 ʛʦʜʘ ʧʦ ʚʳʚʦʜʫ 67 

ʚʦʟʤʦʞʥʳʭ ʧʘʨ ʚʘʣʢʦʚ ʠʟ ʨʘʙʦʪʳ ʧʦ ʧʨʠʯʠʥʘʤ ʧʝʨʝʚʘʣʦʢ, ʇʇʈ, ʜʝʬʝʢʪʦʚ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʣʦʤʦʢ, ʜʦʩʪʠʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʨʘʙʦʯʠʝ ʚʘʣʢʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʟʘʤʝʥʷʶʪ ʠ 

ʧʝʨʝʪʘʯʠʚʘʶʪ ʥʘ ʤʝʥʴʰʠʡ ʜʠʘʤʝʪʨ ʚ ʩʚʷʟʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʧʝʨʝʚʘʣʢʠ ʜʨʫʛʠʭ 

ʩʪʘʥʦʚ ʪʨʫʙʦʧʨʦʢʘʪʥʦʛʦ ʘʛʨʝʛʘʪʘ. 
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ʈʠʩʫʥʦʢ 5.1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʯʘʩʪʦʪʳ ʧʝʨʝʪʦʯʝʢ ʚʘʣʢʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʦʛʦ 

ʤʝʪʘʣʣʘ 

ʅʘʠʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʧʝʨʝʪʦʯʝʢ ʚʘʣʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʥʘʨʘʙʦʪʢʠ 10-12 ʪʳʩ. ʪʦʥʥ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 5.1). ʆʜʥʘʢʦ 21 

ʧʘʨʘ ʚʘʣʢʦʚ ʠʤʝʣʘ ʥʘʨʘʙʦʪʢʫ ʚ ʜʠʘʧʘʟʦʥʝ 2 ï 8 ʪʳʩ. ʪʦʥʥ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ʆʯʝʚʠʜʥʦ, ʚʘʣʢʠ ʥʝ ʚʳʨʘʙʘʪʳʚʘʣʠ ʩʚʦʝʛʦ ʨʝʩʫʨʩʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ 6 ʧʘʨ ʚʘʣʢʦʚ 

ʠʤʝʣʠ ʥʘʨʘʙʦʪʢʫ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 12 ʜʦ 20 ʪʳʩ. ʪʦʥʥ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʡ ʧʨʦʮʝʩʩʘ ʧʨʦʢʘʪʢʠ ʟʘ 11 ʤʝʩʷʮʝʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ 

ʷʥʚʘʨʷ ʧʦ ʥʦʷʙʨʴ 2015 ʛʦʜʫ, ʩʦʦʪʥʝʩʝʥʥʳʡ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ 

ʥʘ ʚʘʣʢʘʭ ʧʨʠʤʝʨʥʦ ʦʜʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʰʠʚʢʠ 

11é12 ʪʳʩ. ʪʦʥʥ ʅʃɿ ʫʭʫʜʰʘʶʪʩʷ ʫʩʣʦʚʠʷ ʧʝʨʚʠʯʥʦʛʦ ʠ ʚʪʦʨʠʯʥʦʛʦ ʟʘʭʚʘʪʘ ʠʟ-

ʟʘ ʩʥʠʞʝʥʠʷ ʪʷʥʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʘʣʢʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʩʷ ʠʟʥʦʩ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʪʨʝʭ ʚʠʜʦʚ 

ʢʘʣʠʙʨʦʚʢʠ ʜʣʷ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʜʠʘʤʝʪʨʦʤ 340 ʠ 410 ʤʤ ʚ ʛʠʣʴʟʳ ʨʘʟʣʠʯʥʦʛʦ 

ʜʠʘʤʝʪʨʘ (ʪʘʙʣʠʮʘ 5.1). 

ʊʘʙʣʠʮʘ 5.1 ï ʇʘʨʘʤʝʪʨʳ ʢʘʣʠʙʨʦʚʢʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 159-426 

ʂʘʣʠʙʨʦʚʢʘ 

 ̄

ɼʠʘʤʝʪʨ 

ʅʃɿ, ʤʤ 

ɼʠʘʤʝʪʨ 

ʛʠʣʴʟʳ, 

ʤʤ 

ʋʛʦʣ 

ʧʦʜʘʯʠ, 

ʛʨʘʜʫʩʦʚ 

ʋʛʣʳ ʥʘʢʣʦʥʘ ʦʙʨʘʟʫʶʱʝʡ ʢʦʥʫʩʘ, 

ʛʨʘʜʫʩʦʚ 

ʧʨʦʰʠʚʢʠ ʨʘʩʢʘʪʢʠ 

ű1 ű2 ű3 

1 340 314-345 10 2 3,5 2,5 

2 410 420-430 9 2 3,5 3 
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ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʪʳʩ. ʪʦʥʥ 
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ɻʣʫʙʠʥʫ ʠʟʥʦʩʘ ʢʦʥʫʩʦʚ ʧʨʦʰʠʚʢʠ ʠ ʨʘʩʢʘʪʢʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʰʘʙʣʦʥʘ, ʨʘʟʤʝʯʝʥʥʦʛʦ ʩ ʰʘʛʦʤ 11,5 ʤʤ ʠ ʱʫʧʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʤʤ. 

ʊʘʢ ʞʝ ʧʦʨʪʘʪʠʚʥʳʤ ʪʚʝʨʜʦʤʝʨʦʤ ʧʨʦʚʦʜʠʣʩʷ ʢʦʥʪʨʦʣʴ ʪʚʝʨʜʦʩʪʠ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʠʥʪʝʨʚʘʣʦʤ 30 ʤʤ ʧʦ ʜʣʠʥʝ ʙʦʯʢʠ ʚʘʣʢʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʫʯʘʩʪʢʦʚ 

ʥʘʢʘʪʢʠ ʚʦ ʚʭʦʜʥʦʤ ʢʦʥʫʩʝ (ʩʤ. ʨʠʩʫʥʦʢ 5.2 ʘ, ʙ). 

 

 

ʈʠʩʫʥʦʢ 5.2 ï ɺʥʝʰʥʠʡ ʚʠʜ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʠʟʥʦʰʝʥʥʳʭ ʚʘʣʢʦʚ: ʘ ï ʥʠʞʥʠʡ ʚʘʣʦʢ 

ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 3205 ʪʦʥʥ; ʙ ï ʚʝʨʭʥʠʡ ʚʘʣʦʢ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 17364 ʪʦʥʥ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʢʘʢ ʠ ʥʘ ʜʨʫʛʠʭ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʘʭ [8, 53], ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʥʘʰʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʝʩʪʝ ʚʩʪʨʝʯʠ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʘʤʠ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʚʘʣʢʘ ʦʩʪʨʳʤʠ ʢʨʦʤʢʘʤʠ 

ʪʦʨʮʘ ʟʘʛʦʪʦʚʢʠ, ʥʝ ʚʨʘʱʘʶʱʝʡʩʷ ʚ ʤʦʤʝʥʪ ʧʦʜʘʯʠ ʪʦʣʢʘʪʝʣʝʤ ʚ ʩʪʘʥ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʦʜ ʪʝʨʤʠʥʦʤ çʠʟʥʦʩ ʚʘʣʢʦʚè ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʛʣʫʙʠʥʘ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ 

ʢʦʥʫʩʘ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʝʪ ʠʩʭʦʜʥʫʶ ʢʘʣʠʙʨʦʚʢʫ ʚʘʣʢʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʛʦʪʦʚʢʠ ʜʠʘʤʝʪʨʦʤ 340, 360 ʠ 410 ʤʤ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʳ 4,8 ʤ ʤʘʩʩʦʡ ʜʦ 5 ʪʦʥʥ ʩʥʘʨʫʞʠ ʧʦʢʨʳʪʳ ʩʣʦʝʤ ʦʢʘʣʠʥʳ, 

ʢʦʪʦʨʘʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʨʘʱʝʥʠʶ ʟʘʛʦʪʦʚʢʠ ʚ ʞʝʣʦʙʝ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʚ ʤʦʤʝʥʪ 

ʟʘʭʚʘʪʘ ʝʝ ʨʘʙʦʯʠʤʠ ʚʘʣʢʘʤʠ, ʚʳʟʳʚʘʝʪ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʘʣʢʦʚ ʠ ʠʭ ʟʘʧʦʣʠʨʦʚʢʫ. ʂʨʦʤʝ ʪʦʛʦ, ʅʃɿ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʚʘʣʴʥʦʩʪʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ (ʩʤ. ʨʠʩʫʥʢʠ 1.3, 2.1 ʙ), ʢʦʪʦʨʘʷ ʫʭʫʜʰʘʝʪ ʫʩʣʦʚʠʷ ʚʨʘʱʝʥʠʷ 

ʘ) 

ʙ) 
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ʟʘʛʦʪʦʚʢʠ. ɸʥʘʣʠʟ ʜʠʘʛʨʘʤʤ ʪʦʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʛʣʘʚʥʳʭ 

ʧʨʠʚʦʜʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʨʝʤʷ ʧʝʨʚʠʯʥʦʛʦ ʟʘʭʚʘʪʘ ʟʘʛʦʪʦʚʦʢ ʯʘʩʪʦ ʩʦʩʪʘʚʣʷʝʪ 

1,5-2 ʩʝʢʫʥʜ,r ʪʦʛʜʘ ʢʘʢ,  ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʚʠʯʥʦʛʦ ʟʘʭʚʘʪʘ ʟʘʛʦʪʦʚʦʢ 

ʜʠʘʤʝʪʨʦʤ 150é200 ʤʤ ʥʘ ʧʨʦʰʠʚʥʦʤ ʩʪʘʥʝ ʊʇɸ 50-200 ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

0,2-0,3 ʩʝʢʫʥʜ. 

ʆʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʚʘʣʢʠ ʠʟʥʘʰʠʚʘʶʪʩʷ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʀʟʥʦʩ ʚʘʣʢʦʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ ʫʯʘʩʪʢʝ ʧʨʦʰʠʚʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʚʥʦʤʝʨʥʦ, ʟʘʭʚʘʪ ʟʘʛʦʪʦʚʦʢ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʥʘʢʘʪʢʠ ʛʣʫʙʠʥʦʡ 0,3é1,2 ʤʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦ. ʇʦʩʪʝʧʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʛʣʫʙʠʥʳ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʩʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʢʘʪʢʠ, ʥʘʧʨʠʤʝʨ: ʧʨʠ ʧʨʦʰʠʚʢʝ 1790 ʪʦʥʥ 

ʟʘʛʦʪʦʚʦʢ ʜʠʘʤʝʪʨʦʤ 340 ʤʤ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 103,5 ʤʤ ʦʪ ʪʦʨʮʘ 

ʚʘʣʢʘ, ʘ ʧʦʩʣʝ ʧʨʦʰʠʚʢʠ 17365 ʪʦʥʥ ï ʥʘ ʨʘʩʩʪʦʷʥʠʠ 233 ʤʤ (ʩʤ. ʨʠʩʫʥʦʢ 5.3), 

ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʣʠʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʩ 

ʚʘʣʢʦʤ ʚ ʚʳʭʦʜʥʦʤ ʢʦʥʫʩʝ, ʠʟ-ʟʘ ʯʝʛʦ ʚʦʟʨʘʩʪʘʝʪ ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ ʩʪʝʥʢʠ 

ʛʠʣʴʟʳ. 

 

ʈʠʩʫʥʦʢ 5.3 ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʨʮʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʢʘʣʠʙʨʦʚʢʠ ˉ1 ʜʦ 

ʩʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ 

 

ɺ ʥʘʯʘʣʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʝʯʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʠʤʝʝʪ ʬʦʨʤʫ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʦʜʥʫ 

ʠʟ ʩʪʦʨʦʥ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʧʨʦʬʠʣʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʜʨʫʛʫʶ - 
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ʚʳʨʘʙʦʪʘʥʥʳʡ ʧʨʦʬʠʣʴ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʢʦʥʫʩʥʦʩʪʴʶ. ɿʦʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʦʡ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʇʦ ʤʝʨʝ ʚʳʨʘʙʦʪʢʠ ʚʘʣʢʦʚ ʩʦʢʨʘʱʘʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʝʯʝʥʠʷ ʟʘʭʚʘʪʘ 

ʟʘʛʦʪʦʚʢʠ ʚʘʣʢʘʤʠ ʜʦ ʥʦʩʢʘ ʦʧʨʘʚʢʠ, ʠʟ-ʟʘ ʯʝʛʦ ʫʭʫʜʰʘʶʪʩʷ ʫʩʣʦʚʠʷ ʧʝʨʚʠʯʥʦʛʦ 

ʠ ʦʩʦʙʝʥʥʦ ʚʪʦʨʠʯʥʦʛʦ ʟʘʭʚʘʪʘ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʥʘʩʪʨʦʡʢʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ [8]. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʤʝʥʴʰʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʘʣʢʘʤʠ, ʫʚʝʣʠʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʦʙʞʘʪʠʝ ʚ 

ʧʝʨʝʞʠʤʝ ʩ 7,3 % ʜʦ 8,4 % ʠ ʙʦʣʝʝ, ʩʦʭʨʘʥʷʷ ʟʘʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ. 

ɸ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʫʯʘʝʤʳʭ ʛʠʣʴʟ ʫʤʝʥʴʰʘʶʪ 

ʚʳʜʚʠʞʝʥʠʝ ʥʦʩʢʘ ʦʧʨʘʚʢʠ ʟʘ ʧʝʨʝʞʠʤ, ʦʪʦʜʚʠʛʘʷ ʦʧʨʘʚʢʫ ʧʦ ʭʦʜʫ ʧʨʦʰʠʚʢʠ (ʩʤ. 

ʨʠʩʫʥʦʢ 5.4 ʘ-ʛ). 

 

ʈʠʩʫʥʦʢ 5.4 ï ʉʭʝʤʘ ʚʣʠʷʥʠʷ ʠʟʥʦʩʘ ʚʘʣʢʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʡʢʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

ʧʨʠ ʧʨʦʰʠʚʢʝ ʅʃɿ Ï410 ʤʤ ʚ ʛʠʣʴʟʫ ʨʘʟʤʝʨʦʤ Ï503ʭ47 ʤʤ: ʘ ï ʠʩʭʦʜʥʘʷ ʥʘʩʪʨʦʡʢʘ ʦʯʘʛʘ 

ʜʝʬʦʨʤʘʮʠʠ; ʙ ï ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 4855 ʪʦʥʥ; ʚ ï ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 6090 ʪʦʥʥ; ʛ ï ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 

9745 ʪʦʥʥ 

 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʞʘʪʠʷ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʯʠʩʣʘ 

ʰʘʛʦʚ ʦʩʝʚʦʡ ʧʦʜʘʯʠ ʥʘ ʫʯʘʩʪʢʘʭ II  ʠ III  (ʩʤ. ʨʠʩʫʥʦʢ 1.6) ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʠʟʛʠʙʦʚ ʩʪʝʥʢʠ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʠʟʥʦʩ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʠ ʢʘʯʝʩʪʚʦ ʛʠʣʴʟ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʦʙʲʝʤʦʤ ʧʨʦʢʘʪʘʥʥʦʛʦ 

ʤʝʪʘʣʣʘ. 
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ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʲʝʤʘ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ 

ʢʦʥʫʩʘ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʚʘʣʢʦʚ ʦʪ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʳ ʧʨʦʰʠʪʳʭ ʅʃɿ (ʩʤ. 

ʨʠʩʫʥʦʢ 5.5). 

 

ʈʠʩʫʥʦʢ 5.5 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʘ ʠʟʥʦʰʝʥʥʦʡ ʯʘʩʪʠ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʦʪ 

ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʳ ʧʨʦʰʠʪʳʭ ʅʃɿ: ʘ ï Ï340 ʤʤ ʢʘʣʠʙʨʦʚʢʘ ˉ1; ʙ ï Ï410 ʤʤ, ʢʘʣʠʙʨʦʚʢʘ ˉ2; 

ʚ ï Ï410 ʤʤ, ʢʘʣʠʙʨʦʚʢʘ ˉ3 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩʫʥʢʝ 5.5, ʤʝʞʜʫ ʦʙʲʝʤʦʤ 

ʠʟʥʦʰʝʥʥʦʡ ʯʘʩʪʠ ʚʘʣʢʘ ʠ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʦʡ ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ ʪʘʢʞʝ ʢʘʢ ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ [8] ʩʫʱʝʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʥʝʡʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʠʟʥʦʩʫ 12 ʧʘʨ ʚʘʣʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʘʣʠʙʨʦʚʢʘʤʠ ʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʰʠʚʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʴ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʠʟ ʩʪʘʣʠ 

50ʍ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʊʇɸ 159-426 ʩʦʩʪʘʚʣʷʝʪ 3,91é4,86 

ʪ/ʩʤ
3
, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʠ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 

30-102 [8], ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 4,8é5,4 ʪ/ʩʤ
3
. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʚʳʰʝʥʥʳʤ ʩʢʦʣʴʞʝʥʠʝʤ ʤʝʪʘʣʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ 

ʧʨʠ ʧʨʦʰʠʚʢʝ ʅʃɿ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʨʫʞʥʦʛʦ 

ʜʠʘʤʝʪʨʘ ʛʠʣʴʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ (ñʥʘ ʧʦʜʲʝʤò). 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʛʣʫʙʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ 

ʜʝʪʘʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʣʠ ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʚʘʣʢʠ ʚʩʝʭ ʪʨʝʭ 
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ʉʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʧʨʦʰʠʪʳʭ ʅʃɿ, ʤ 

ʘ) 

ʚ) 

ʙ) 
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ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʢʘʣʠʙʨʦʚʦʢ ʚ ʭʦʜʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 5.6). 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʜʥʦʟʥʘʯʥʦʛʦ ʚʣʠʷʥʠʷ ʚʠʜʘ 

ʢʘʣʠʙʨʦʚʢʠ ʚʘʣʢʦʚ (ʩʤ. ʪʘʙʣʠʮʫ 5.1) ʥʘ ʛʣʫʙʠʥʫ ʠʭ ʠʟʥʦʩʘ ʥʝ ʚʳʷʚʣʝʥʦ. 

 

ʈʠʩʫʥʦʢ 5.6 ï ɺʣʠʷʥʠʝ ʢʘʣʠʙʨʦʚʢʠ ʚʘʣʢʦʚ ʥʘ ʭʘʨʘʢʪʝʨ ʠʭ ʠʟʥʦʩʘ: ʘ ï ʢʘʣʠʙʨʦʚʢʘ ˉ1; 

ʙ ï ʢʘʣʠʙʨʦʚʢʘ ˉ2; ʚ ï ʢʘʣʠʙʨʦʚʢʘ ˉ3 

 

ʆʙʲʝʤ ʠʟʥʦʰʝʥʥʦʡ ʯʘʩʪʠ ʨʘʙʦʯʝʛʦ ʧʨʦʬʠʣʷ ʚʘʣʢʘ ὠ ʩʦʩʪʦʠʪ ʠʟ ʩʫʤʤʳ 

ʦʙʲʝʤʦʚ ʠʟʥʦʰʝʥʥʳʭ ʯʘʩʪʝʡ ʚʭʦʜʥʦʛʦ ὠʚʭȢʢ ʠ ʚʳʭʦʜʥʦʛʦ ʢʦʥʫʩʦʚ ὠʚʳʭȢʢ: 

ὠ ὠʚʳʭȢʢ ὠʚʭȢʢ .      (5.1) 

ʅʘʠʙʦʣʴʰʠʡ ʠʟʥʦʩ ʨʘʙʦʯʝʛʦ ʧʨʦʬʠʣʷ ʚʘʣʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʭʦʜʥʦʤ ʢʦʥʫʩʝ 

ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ: 

1) ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʘʰʠʚʘʥʠʷ ʚ ʤʦʤʝʥʪ ʟʘʭʚʘʪʘ ʟʘʛʦʪʦʚʦʢ, ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʫʤʤʘʨʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʰʠʪʳʭ ʅʃɿ (ɆNʅʃɿ): 

ὠ̃ Ȣ̖̋ Ὢ .̊ ˘ ,̝      (5.2) 

2) ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʟʥʘʰʠʚʘʥʠʷ ʦʪ ʧʨʦʰʠʚʘʝʤʳʭ ʟʘʛʦʪʦʚʦʢ, ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʭ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʦʡ (ɆLʅʃɿ): 

ὠ̃ Ȣ̖̋
ͼ Ὢ ὒ̊ ˘ ,̝      (5.3) 
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ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʪʦʥʥ 

ʘ) 

ʚ) 

ʙ) 
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ʪʦʛʜʘ ʦʙʲʝʤ ʠʟʥʦʰʝʥʥʦʡ ʯʘʩʪʠ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ: 

ὠʚʭȢʢ ὠʚʭȢʢ
ǋ ὠʚʭȢʢ

ͼ  .     (5.4) 

ɺʳʭʦʜʥʦʡ ʢʦʥʫʩ ʚʘʣʢʘ ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʟʘʭʚʘʪʝ ʅʃɿ, ʥʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʦʤʝʪʨʠʠ ʛʠʣʴʟʳ, ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʩʢʦʣʴʞʝʥʠʠ 

ʤʝʪʘʣʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʤʝʩʪʦ ʚʣʠʷʥʠʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʟʥʘʰʠʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʛʦ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʦʡ ʧʨʦʰʠʪʳʭ 

ʛʠʣʴʟ ɆLɻ: 

ὠʚʳʭȢʢ Ὢ ὒɻ       (5.5) 

ʆʜʥʘʢʦ ʚʚʠʜʫ ʪʦʛʦ ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʠʟʥʦʩ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ 

ʦʢʘʟʳʚʘʝʪ ʘʙʨʘʟʠʚʥʦʝ ʠʟʥʘʰʠʚʘʥʠʝ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʴ 

ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ ʤʘʪʝʨʠʘʣʘ ʚʘʣʢʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʟʘʭʚʘʪ ʅʃɿ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʜʣʠʥʘ ʛʠʣʴʟʳ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʜʣʠʥʦʡ ʅʃɿ ʯʝʨʝʟ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ, ʘ ʨʘʙʦʪʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʘ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ 

ʫʜʣʠʥʝʥʠʝ ʅʃɿ ʩ ʫʯʝʪʦʤ ʫʩʨʝʜʥʝʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʧʦ ʜʣʠʥʝ ʚʭʦʜʥʦʛʦ 

ʢʦʥʫʩʘ. ʉ ʮʝʣʴʶ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚʳʜʝʣʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ 

ʦʪ ʦʙʱʝʡ ʜʣʠʥʳ ʅʃɿ ʙʳʣʦ ʧʨʠʥʷʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʷʞʢʠ ʥʘ 

ʚʳʭʦʜʝ ʛʠʣʴʟʳ ʠʟ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ‘ ʢ ʫʩʨʝʜʥʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʳʪʷʞʢʠ ʚʦ ʚʭʦʜʥʦʤ ʢʦʥʫʩʝ ʚʘʣʢʘ ‘̃ Ȣ̖̋: 

˗
̃Ȣ̖̋

      (5.6) 

 

ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʘʣʠʙʨʦʚʦʢ ʠ ʧʦʣʫʯʘʝʤʳʭ ʛʠʣʴʟ ʟʥʘʯʝʥʠʷ  

ʜʘʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣʠ: 2,13; 2,66; 2,30 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʚʠʜʝ ʬʦʨʤʫʣʘ ʚʳʜʝʣʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ 

ʢʦʥʫʩʘ ὠ̃ Ȣ̖̋ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ ʠʤʝʝʪ ʚʠʜ: 

ὠ̃ Ȣ̖̋ ὠ̃ Ȣ̖̋
̃Ȣ̖̋Ͻ̃Ȣ̖̋ ὠ̜̃Ȣ̖̋ .    (5.7) 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʠʟ ʦʙʲʝʤʘ ʥʘʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʠʟʥʦʩʫ  
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ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʢʦʥʫʩʦʚ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʧʦʩʪʨʦʝʥ 

ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʲʝʤʘ ʠʟʥʦʰʝʥʥʦʡ ʯʘʩʪʠ ʚʘʣʢʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʰʠʪʳʭ 

ʅʃɿ (ʨʠʩʫʥʦʢ 5.7). 

 

ʈʠʩʫʥʦʢ 5.7 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʘ ʠʟʥʦʰʝʥʥʦʡ ʯʘʩʪʠ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʰʠʪʳʭ ʅʃɿ: ʘ ï Ï340 ʤʤ, ʢʘʣʠʙʨʦʚʢʘ ˉ1; ʙ ï Ï410 ʤʤ, ʢʘʣʠʙʨʦʚʢʘ ˉ2; 

ʚ ï Ï410 ʤʤ, ʢʘʣʠʙʨʦʚʢʘ ˉ3 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩʫʥʢʝ 5.7, ʤʝʞʜʫ ʦʙʲʝʤʦʤ 

ʠʟʥʦʰʝʥʥʦʡ ʯʘʩʪʠ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʦʚ ʢʘʣʠʙʨʦʚʦʢ ˉ1, 2, 3, ʚʩʣʝʜʩʪʚʠʝ 

ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ, ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʰʠʪʳʭ ʅʃɿ ʩʫʱʝʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʣʠʥʝʡʥʘʷ ʩʚʷʟʴ. 

ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʘʣʠʙʨʦʚʦʢ ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʠʟʥʦʰʝʥʥʦʡ 

ʯʘʩʪʠ ʚʘʣʢʘ ʢ ʦʙʲʝʤʫ ʠʟʥʦʰʝʥʥʦʡ ʯʘʩʪʠ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʟʘʭʚʘʪ 

ʅʃɿ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, 
̃Ȣ̖̋

 ʩʦʩʪʘʚʠʣ: ʢʘʣʠʙʨʦʚʢʘ ˉ 1 ï 1,8;1,5 ï 

ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ˉ 2; 1,7 ïʢʘʣʠʙʨʦʚʢʘ ˉ 3. 

ʅʘ ʨʠʩʫʥʢʝ 5.8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʦʙʱʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ 

ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʢʘʣʠʙʨʦʚʦʢ ˉ1, 2, 3 ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʳʭ ʅʃɿ.  
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ʈʠʩʫʥʦʢ 5.8 ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʢʘʪʘʥʥʳʭ ʅʃɿ 

ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʥʠʞʝʥʠʶ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʧʨʦʯʥʝʥʠʝʤ ʤʘʪʝʨʠʘʣʘ 

ʚʘʣʢʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʚ ʤʝʩʪʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ. ɿʥʘʯʝʥʠʷ ʨʘʩʭʦʜʘ 

ʠʟʥʦʰʝʥʥʦʡ ʚʭʦʜʥʦʡ ʯʘʩʪʠ ʚʘʣʢʘ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 0,45 ʩʤ
3
/ʰʪ ʧʨʠ ʧʨʦʰʠʚʢʝ 1837 

ʰʪ ʅʃɿ ʜʦ 0,14 ʩʤ
3
/ʰʪ ʧʨʠ ʧʨʦʰʠʚʢʝ 13036 ʰʪ ʅʃɿ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʘ, ʚʩʣʝʜʩʪʚʠʝ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ, 

ʩʦʩʪʘʚʣʷʝʪ 0,3 ʩʤ
3
 ʥʘ 1 ʟʘʛʦʪʦʚʢʫ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʳʭ 

ʟʘʛʦʪʦʚʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʚʝʨʜʦʩʪʴ ʚ ʤʝʩʪʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʚʘʣʢʦʚ (ʩʤ. 

ʨʠʩʫʥʦʢ 5.9), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʧʦʣʠʨʦʚʢʝ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʪʝʨʝ ʪʷʥʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʘʣʢʦʚ, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʠ. 

 

ʈʠʩʫʥʦʢ 5.9 ï ɺʣʠʷʥʠʝ ʪʚʝʨʜʦʩʪʠ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ ʚ ʤʝʩʪʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʠʟʥʦʩʘ ʥʘ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʴ 
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ɿʘ ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ 2014 ʧʦ ʘʚʛʫʩʪ 2015 ʛʦʜʘ ʠʟʤʝʨʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 159-426 ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʸʢ 

ʝʜʠʥʠʯʥʳʡ ʩʣʫʯʘʡ, ʘ ʠʤʝʥʥʦ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʥʠʞʥʝʛʦ ʨʘʙʦʯʝʛʦ ʚʘʣʢʘ ʠʟ ʧʘʨʳ 

ʜʠʘʤʝʪʨʦʤ 1129 ʤʤ. ɺʘʣʦʢ ʧʦʣʥʦʩʪʴʶ ʥʝ ʚʳʨʘʙʦʪʘʣ ʩʚʦʝʛʦ ʨʝʩʫʨʩʘ, ʦʜʥʘʢʦ ʝʛʦ 

ʜʘʣʴʥʝʡʰʘʷ ʧʝʨʝʪʦʯʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʢʘʟʘʣʠʩʴ ʥʝʚʦʟʤʦʞʥʳʤʠ. ʇʦʩʣʝ ʢʘʤʧʘʥʠʠ 

ʧʨʦʢʘʪʘ ʚ ʦʙʲʝʤʝ 9745,61 ʪʦʥʥ ʠʣʠ 3979 ʰʪʫʢ ʟʘʛʦʪʦʚʦʢ ʜʠʘʤʝʪʨʦʤ 410 ʤʤ ʚ 

ʛʠʣʴʟʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʩʢʘʪʢʠ ʚ ʪʨʫʙʳ ʨʘʟʤʝʨʦʤ Ï426ʭ9-20 ʤʤ ʠ Ï377ʭ9 ʤʤ 

(86 ʧʣʘʚʦʢ) ʩʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʛʫʙʠʥʦʡ 3,5 ʤʤ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 135 ʤʤ ʦʪ ʪʦʨʮʘ ʚʘʣʢʘ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʘ ʦʪʩʫʪʩʪʚʫʶʪ ʟʘʙʦʠʥʳ ʠ 

ʩʢʦʣʳ, ʦʜʥʘʢʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʨʦʜʦʣʴʥʦʡ ʩʢʚʦʟʥʦʡ ʪʨʝʱʠʥʳ ʚʜʦʣʴ ʙʦʯʢʠ 

(ʩʤ. ʨʠʩʫʥʦʢ 5.10). 

  

ʈʠʩʫʥʦʢ 5.10 ï ʊʨʝʱʠʥʘ ʙʦʯʢʠ ʥʠʞʥʝʛʦ ʚʘʣʢʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 159-426 
 

ɸʥʘʣʠʟ ʩʚʝʜʝʥʠʡ ʧʦ ʢʘʯʝʩʪʚʫ ʧʨʦʢʘʪʘʥʥʳʭ ʪʨʫʙ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ 

ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʪʨʫʙ ʦʪʣʦʞʝʥʥʳʭ ʥʘ ʨʝʤʦʥʪ ʜʝʬʝʢʪʦʚ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʢʘʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʦʰʠʚʢʠ ʅʃɿ ï ʪʨʫʙʦʧʨʦʢʘʪʥʳʭ ʥʘʨʫʞʥʳʭ ʧʣʝʥ (ʨʠʩʫʥʦʢ 5.11). 
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ʈʠʩʫʥʦʢ 5.11 ï ʂʦʣʠʯʝʩʪʚʦ ʪʨʫʙ ʦʪʣʦʞʝʥʥʳʭ ʥʘ ʨʝʤʦʥʪ ʧʦ ʥʘʨʫʞʥʦʡ ʪʨʫʙʦʧʨʦʢʘʪʥʦʡ 

ʧʣʝʥʝ ʟʘ ʢʘʤʧʘʥʠʶ ʧʨʦʢʘʪʘ 

 

ʇʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ñʧʣʝʥʘ ʥʘʨʫʞʥʘʷò ʷʚʣʷʶʪʩʷ ʧʦʨʦʢʠ 

ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʛʦ ʤʝʪʘʣʣʘ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʨʦʮʝʩʩʦʤ ʧʨʦʰʠʚʢʠ ʥʘ 

"ʧʦʜʲʝʤ" ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʨʘʩʩʣʦʝʥʠʷ ʤʝʪʘʣʣʘ, ʚʳʟʳʚʘʷ ʪʝʤ ʩʘʤʳʤ ʧʦʷʚʣʝʥʠʝ 

ʧʣʝʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʠ ʪʨʫʙ. 

ʇʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʩʚʝʜʝʥʠʡ 37 ʧʣʘʚʦʢ ʧʦ ʢʘʯʝʩʪʚʫ ʪʨʫʙ ʪʦʥʢʦʩʪʝʥʥʦʛʦ 

ʩʦʨʪʘʤʝʥʪʘ Ï426ʭ9-10 ʤʤ, ʠʟ ʩʪʘʣʝʡ ʤʘʨʦʢ ʉ440, 20ʂʊ, 13ʍʌɸ, 20, 09ɻ2ʉ 

ʧʨʦʢʘʪʘʥʥʳʭ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʢʘʤʧʘʥʠʠ, ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʢʦʩʚʝʥʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʩ ʧʝʨʝʨʝʟʦʤ ʪʨʫʙ (ʨʠʩʫʥʦʢ 5.12). 
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ʈʠʩʫʥʦʢ 5.12 ï ɺʣʠʷʥʠʝ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʪʨʫʙ 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʜʦʣʴʥʘʷ ʪʨʝʱʠʥʘ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʘ 

ʦʢʘʟʘʣʘʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʡ, ʯʪʦʙʳ ʧʨʦʢʘʪʳʚʘʝʤʳʡ ʤʝʪʘʣʣ ʩʤʦʛ ʟʘʧʦʣʥʠʪʴ 

ʝʸ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʵʪʦʤʫ ʥʝ ʦʢʘʟʘʣʘ ʷʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʠ ʪʨʫʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥ ʤʝʭʘʥʠʟʤ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ 

ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʊʇɸ 159-426 ʧʨʠ ʧʨʦʰʠʚʢʝ ʅʃɿ ʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʦʚ 

(340 ʠ 410 ʤʤ). ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʟʥʦʩ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ: ʘʙʨʘʟʠʚʥʦʝ ʠʟʥʘʰʠʚʘʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʚ ʤʦʤʝʥʪ ʟʘʭʚʘʪʘ 

ʟʘʛʦʪʦʚʦʢ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʰʠʪʳʭ ʅʃɿ; ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʠʟʥʘʰʠʚʘʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʦʪ ʧʨʦʰʠʚʘʝʤʳʭ ʟʘʛʦʪʦʚʦʢ ʚʦ ʚʭʦʜʥʦʤ ʢʦʥʫʩʝ ʠ ʛʠʣʴʟ 

ʚ ʚʳʭʦʜʥʦʤ. ɺʳʜʝʣʝʥ ʧʦʢʘʟʘʪʝʣʴ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʫʙ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʥʦʩʦʤ 

ʚʘʣʢʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʢʘʪʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʥʦʩʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʘʣʢʦʚ ʠʟ ʩʪʘʣʠ 50ʍ ʜʣʷ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʊʇɸ 159-426 

ʫʩʪʘʥʦʚʣʝʥʦ: 

1) ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʠ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʘʣʠʙʨʦʚʦʢ ʚʘʣʢʦʚ 

ˉ 1, 2, 3 ʩʦʩʪʘʚʠʣʘ 4,4 ʪ/ʩʤ
3
, ʧʨʠ ʵʪʦʤ, ʙʳʣʦ ʧʨʦʢʘʪʘʥʦ ʦʪ 1787,7 ʜʦ 17364,8 ʪʦʥʥ 

ʟʘʛʦʪʦʚʦʢ ʜʦ ʧʝʨʝʪʦʯʢʠ ʚʘʣʢʦʚ; 

2) ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʚʘʣʢʦʚ ʩʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʢʘʪʢʠ, ʦʜʥʘʢʦ ʩʢʦʨʦʩʪʴ ʵʪʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦ ʧʘʜʘʝʪ, 

ʧʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʝʪ ʜʣʠʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʩ ʚʘʣʢʦʤ ʚ ʚʳʭʦʜʥʦʤ 

ʢʦʥʫʩʝ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ ʩʪʝʥʢʠ ʛʠʣʴʟʳ; 

3) ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʠʟʥʦʰʝʥʥʦʡ ʚʭʦʜʥʦʡ ʯʘʩʪʠ ʚʘʣʢʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʰʠʪʳʭ ʅʃɿ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʥʠʞʝʥʠʶ ʦʪ 0,45 ʩʤ
3
/ʰʪ. ʧʨʠ 

ʧʨʦʰʠʚʢʝ 1837 ʰʪ. ʅʃɿ ʜʦ 0,14 ʩʤ
3
/ʰʪ. ʧʨʠ ʧʨʦʰʠʚʢʝ 13036 ʰʪ. ʅʃɿ. ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʘ ʚʩʣʝʜʩʪʚʠʝ 

ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ ʩʦʩʪʘʚʣʷʝʪ 0,3 ʩʤ
3
 ʥʘ 1 ʟʘʛʦʪʦʚʢʫ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʠʭ 

ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʊʇɸ 159-426, ʚ ʧʨʦʛʨʘʤʤʝ ʟʘʛʨʫʟʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʭʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʝʥ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ 

ʩ ʥʘʨʘʙʦʪʢʦʡ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ: 1) ʤʝʥʝʝ 8000 ʪʦʥʥ, ʙʣʠʟʢʦʤ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ 

ʜʠʘʤʝʪʨʫ (ʪʚʝʨʜʦʩʪʴ 155ï167 HB); 2) ʤʝʥʝʝ 12000 ʪʦʥʥ, ʙʣʠʟʢʦʤ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʜʠʘʤʝʪʨʫ (ʪʚʝʨʜʦʩʪʴ 196ï215 HB). ʈʘʙʦʪʘ ʥʘ ʚʘʣʢʘʭ ʩ ʥʘʨʘʙʦʪʢʦʡ ʙʦʣʝʝ 12 000 

ʪʦʥʥ ʧʨʠʚʝʜyʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʥʘʩʪʨʦʝʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʫʚʝʣʠʯʝʥʠʶ ʦʙʞʘʪʠʷ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ, ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʚ 

ʚʳʭʦʜʥʦʤ ʢʦʥʫʩʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ.  

 

5.2 ʆʩʦʙʝʥʥʦʩʪʠ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 50-200 ʧʨʠ 

ʧʨʦʢʘʪʢʝ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʠ ʛʦʨʷʯʝʢʘʪʘʥʳʭ ʟʘʛʦʪʦʚʦʢ 

ʄʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʴ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʤʘʣʦ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʢʘʣʠʙʨʦʚʢʠ ʠ 

ʥʘʩʪʨʦʡʢʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ [8], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 
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ʠʟʥʦʩʘ ʚʘʣʢʦʚ ʜʣʷ ʧʨʦʰʠʚʢʠ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʠ ʛʦʨʷʯʝʢʘʪʘʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠʟ 

ʫʛʣʝʨʦʜʠʩʪʦʡ ʠ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ ʜʠʘʤʝʪʨʦʤ ʦʪ 90 ʜʦ 260 ʤʤ, ʜʣʠʥʦʡ ʦʪ 1,4 ʜʦ 

4,3 ʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʨʷʯʝʢʘʪʘʥʳʭ ʪʨʫʙ ʥʘ ʊʇɸ 50-200. 

ʇʨʦʰʠʚʢʘ ʟʘʛʦʪʦʚʦʢ ʥʘ ʊʇɸ 50-200 ʚʝʜʝʪʩʷ ʚ ʜʚʫʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʯʢʦʚʠʜʥʳʭ ʣʠʙʦ ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʠ ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʙʦʯʢʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 1100 ʤʤ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ ʠʟ ʩʪʘʣʠ 45 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 

ʠʭ ʧʝʨʝʪʦʯʢʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 14 %, ʯʠʩʣʦ ʧʝʨʝʪʦʯʝʢ ï ʦʪ 

ʯʝʪʳʨʝʭ ʜʦ ʚʦʩʴʤʠ. ʅʦʚʳʝ ʚʘʣʢʠ ʠʤʝʶʪ ʪʚʝʨʜʦʩʪʴ 190ï210 HB, ʦʜʥʘʢʦ ʧʦ ʤʝʨʝ ʠʭ 

ʧʝʨʝʪʦʯʢʠ ʪʚʝʨʜʦʩʪʴ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 145ï157 HB. ʊʘʢʞʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʫʪʝʤ ʥʘʧʣʘʚʢʠ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʨʦʰʢʦʚʦʡ ʧʨʦʚʦʣʦʢʦʡ ʤʘʨʢʠ 18ʍɻʉɸ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʣʢʘʤʠ ʠʟ 

ʩʪʘʣʠ 45 ʥʘʧʣʘʚʣʝʥʥʳʝ ʚʘʣʢʠ ʠʤʝʶʪ ʙ·ʣʴʰʫʶ ʪʚʝʨʜʦʩʪʴ (230ï245 HB), ʧʦ ʤʝʨʝ ʠʭ 

ʧʝʨʝʪʦʯʝʢ ʪʚʝʨʜʦʩʪʴ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʠʞʘʝʪʩʷ ʜʦ 150ï170 HB. 

ʅʘ ʦʩʥʦʚʝ ʧʨʘʢʪʠʢʠ ʨʘʙʦʪʳ ʊʇɸ 50-200 ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ 

ʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʟʥʘʯʝʥʠʷ ʦʙʞʘʪʠʷ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʜʦ 7,0 %, ʜʣʷ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ï 4,0ï

5,0 %. ʇʨʠ ʵʪʦʤ ʦʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʚ ʧʝʨʝʞʠʤʝ ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 

11ï31 % [76], ʜʣʷ ʙʦʯʢʦʚʠʜʥʳʭ ʚʘʣʢʦʚ 9ï16 %, ʧʨʠ ʫʛʣʘʭ ʧʦʜʘʯʠ 10ï14 Á (ʨʠʩʫʥʦʢ 

5.13). ʂʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,09ï1,11. 

 
 

 

ʈʠʩʫʥʦʢ 5.13 ï ʉʭʝʤʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ Ï156 ʤʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʘʣʢʦʚ: ʘ ï ʯʘʰʝʚʠʜʥʳʭ (ʛʠʣʴʟʘ Ï142,5ʭ19 ʤʤ); ʙ ï ʙʦʯʢʦʚʠʜʥʳʭ 

(ʛʠʣʴʟʘ Ï151ʭ22,5 ʤʤ) 
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ʇʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʦʚ ʚʝʜʝʪʩʷ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʛʠʣʴʟʳ ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʛʦʪʦʚʢʦʡ (ʩʤ. ʨʠʩʫʥʦʢ 

5.14) ʜʦ 24 % [76]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʦʚ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ 

ʊʇɸ 50-200 ʧʨʠ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ ʠʟ ʫʛʣʝʨʦʜʠʩʪʳʭ, ʣʝʛʠʨʦʚʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʜʰʠʧʥʠʢʦʚʳʭ ʩʪʘʣʝʡ. 

 

 

ʈʠʩʫʥʦʢ 5.14 ï ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʛʦʪʦʚʦʢ-ʛʠʣʴʟ, ʟʘʪʦʨʤʦʞʝʥʥʳʭ ʚ ʧʨʦʰʠʚʥʦʤ 

ʩʪʘʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʘʰʝʚʠʜʥʳʭ (ʘ) ʠ ʙʦʯʢʦʚʠʜʥʳʭ (ʙ) ʚʘʣʢʦʚ 

 

ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʷʞʢʠ ɛ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʛʠʣʴʟ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʩʦʨʪʘʤʝʥʪʘ ʊʇɸ ʩ ʦʪʥʦʰʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʢ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ 5,5ï6,7 

ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʰʠʚʢʘ ʟʘʛʦʪʦʚʦʢ ʥʘ 

ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ɛ = 2,6 ʠ ʩ ʙʦʣʴʰʠʤ 

ʩʢʦʣʴʞʝʥʠʝʤ ʤʝʪʘʣʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ, ʯʝʤ ʥʘ 

ʙʦʯʢʦʚʠʜʥʳʭ ʚʘʣʢʘʭ, ʛʜʝ ɛ = 1,8. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʟʘ ʧʝʨʠʦʜ ʩ ʬʝʚʨʘʣʷ ʧʦ ʘʧʨʝʣʴ 2016 ʛ. ʧʦ ʚʳʚʦʜʫ 12 ʧʘʨ 

ʚʘʣʢʦʚ ʠʟ ʨʘʙʦʪʳ (ʥʘ ʧʣʘʥʦʚʳʝ ʨʝʤʦʥʪʳ, ʠʟ-ʟʘ ʜʝʬʝʢʪʦʚ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʜʦʩʪʠʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʙʦʯʢʠ) ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʯʘʱʝ ʚʩʝʛʦ ʨʘʙʦʯʠʝ ʚʘʣʢʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 50-200 ʟʘʤʝʥʷʶʪ ʠ 

ʧʝʨʝʪʘʯʠʚʘʶʪ ʥʘ ʤʝʥʴʰʠʡ ʜʠʘʤʝʪʨ ʚ ʩʚʷʟʠ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʯʠʩʣʘ ʧʨʦʢʘʪʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ. 

ʘ) 

ʙ) 
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ʈʠʩʫʥʦʢ 5.15 ï ɿʘʚʠʩʠʤʦʩʪʴ ʯʘʩʪʦʪʳ ʧʝʨʝʪʦʯʝʢ ʥʘʧʣʘʚʣʝʥʥʳʭ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ 

 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʘʷ ʧʝʨʝʪʦʯʢʘ ʚʘʣʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʘʨʘʙʦʪʢʠ 

ʜʦ 2000 ʪʦʥʥ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 5.15). ʆʜʥʘʢʦ ʪʨʠ ʧʘʨʳ ʚʘʣʢʦʚ 

ʠʤʝʣʠ ʥʘʨʘʙʦʪʢʫ ʦʪ ʧʝʨʝʪʦʯʢʠ ʜʦ ʧʝʨʝʪʦʯʢʠ ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 1000 ʪʦʥʥ, ʚʤʝʩʪʝ ʩ 

ʪʝʤ ʦʜʥʘ ʧʘʨʘ ʚʘʣʢʦʚ ʠʤʝʣʘ ʥʘʨʘʙʦʪʢʫ ʦʪ 5000 ʜʦ 6000 ʪʦʥʥ ʧʨʦʢʘʪʘʥʥʦʛʦ 

ʤʝʪʘʣʣʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʩʷ ʠʟʥʦʩ ʯʘʰʝʚʠʜʥʳʭ ʠ ʙʦʯʢʦʚʠʜʥʳʭ 

ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ (ʪʘʙʣʠʮʘ 5.2). 

ʊʘʙʣʠʮʘ 5.2 ï ʇʘʨʘʤʝʪʨʳ ʢʘʣʠʙʨʦʚʢʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 50-200 

ʊʠʧ ʨʘʙʦʯʠʭ 

ʚʘʣʢʦʚ 

ɼʠʘʤʝʪʨ, ʤʤ ʋʛʦʣ 

ʧʦʜʘʯʠ, 

ʛʨʘʜʫʩʦʚ 

ʋʛʣʳ ʥʘʢʣʦʥʘ ʦʙʨʘʟʫʶʱʝʡ ʢʦʥʫʩʦʚ 

ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, ʛʨʘʜʫʩʦʚ 

ʟʘʛʦʪʦʚʦʢ ʛʠʣʴʟ ʚʭʦʜʥʦʡ ű1 ʚʳʭʦʜʥʦʡ ű2 

ʏʘʰʝʚʠʜʥʳʝ 150ï230 114ï223 13ï14 6,0 3,0 

ɹʦʯʢʦʚʠʜʥʳʝ 90ï260 91ï259 10ï12 3,5 4,5 

ɻʣʫʙʠʥʫ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʚ ʢʦʥʫʩʝ ʧʨʦʰʠʚʢʠ ʠ ʨʘʩʢʘʪʢʠ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʰʘʙʣʦʥʘ, ʨʘʟʤʝʯʝʥʥʦʛʦ ʩ ʰʘʛʦʤ 15 ʤʤ ʠ ʱʫʧʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʤʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʦʜʠʣʠ ʢʦʥʪʨʦʣʴ ʪʚʝʨʜʦʩʪʠ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʠʥʪʝʨʚʘʣʦʤ 

15 ʤʤ ʧʦ ʜʣʠʥʝ ʙʦʯʢʠ ʚʘʣʢʘ (ʩʤ. ʨʠʩʫʥʢʠ 5.16, 5.17). 
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ʈʠʩʫʥʦʢ 5.16 ï ɺʥʝʰʥʠʡ ʚʠʜ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʠʟʥʦʰʝʥʥʳʭ ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʦʚ: 

ʘ ï ʣʝʚʳʡ ʚʘʣʦʢ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 723 ʪʦʥʥ; ʙ ï ʧʨʘʚʳʡ ʚʘʣʦʢ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 1529 ʪʦʥʥ 

 

 

 

ʈʠʩʫʥʦʢ 5.17 ï ɺʥʝʰʥʠʡ ʚʠʜ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʠʟʥʦʰʝʥʥʳʭ ʙʦʯʢʦʚʠʜʥʳʭ ʚʘʣʢʦʚ: 

ʘ ï ʣʝʚʳʡ ʚʘʣʦʢ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 196 ʪʦʥʥ; ʙ ï ʧʨʘʚʳʡ ʚʘʣʦʢ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 5818 ʪʦʥʥ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʢʘʢ ʠ ʥʘ ʜʨʫʛʠʭ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʘʭ [8, 53, 56], ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʥʘʰʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʝʩʪʝ ʟʘʭʚʘʪʘ ʟʘʛʦʪʦʚʢʠ ʨʘʙʦʯʠʤʠ 

ʚʘʣʢʘʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʚʘʣʢʘ ʦʩʪʨʳʤʠ 

ʢʨʦʤʢʘʤʠ ʪʦʨʮʘ ʟʘʛʦʪʦʚʢʠ, ʥʝ ʚʨʘʱʘʶʱʝʡʩʷ ʚ ʤʦʤʝʥʪ ʧʦʜʘʯʠ ʪʦʣʢʘʪʝʣʝʤ ʚ ʩʪʘʥ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʨʦʰʠʚʥʦʤ ʩʪʘʥʝ ʊʇɸ 50-200 ʟʘʛʦʪʦʚʢʠ 

ʜʠʘʤʝʪʨʦʤ 240é260 ʤʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʦʡ 4,4 ʤ ʠ ʤʘʩʩʦʡ ʜʦ 1,8 ʪʦʥʥ 

ʧʦʢʨʳʪʳ ʩʣʦʝʤ ʧʝʯʥʦʡ ʦʢʘʣʠʥʳ, ʢʦʪʦʨʘʷ ʦʩʳʧʘʝʪʩʷ ʚ ʧʨʠʝʤʥʦʤ ʞʝʣʦʙʝ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʨʘʱʝʥʠʶ ʟʘʛʦʪʦʚʢʠ ʚ ʤʦʤʝʥʪ ʟʘʭʚʘʪʘ ʝʝ 
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ʨʘʙʦʯʠʤʠ ʚʘʣʢʘʤʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʣʢʦʚ 

ʠ ʠʭ ʟʘʧʦʣʠʨʦʚʢʫ. 

ʆʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʚʘʣʢʠ ʠʟʥʘʰʠʚʘʶʪʩʷ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʀʟʥʦʩ ʚʘʣʢʦʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʦ ʚʭʦʜʥʦʤ ʢʦʥʫʩʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʜʣʠʥʝ, ʟʘʭʚʘʪ ʟʘʛʦʪʦʚʦʢ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʥʘʢʘʪʢʠ 

ʚʦ ʚʭʦʜʥʦʤ ʢʦʥʫʩʝ ʛʣʫʙʠʥʦʡ 0,5 ʤʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦ. ʇʦʩʪʝʧʝʥʥʦ ʨʦʩʪ 

ʛʣʫʙʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʟʘʤʝʜʣʷʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʩʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʠʟʥʦʩʘ hmax ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʢʘʪʢʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʧʨʦʰʠʚʢʝ 723 ʪʦʥʥ ʟʘʛʦʪʦʚʦʢ ʨʘʟʣʠʯʥʳʭ ʜʠʘʤʝʪʨʦʚ ʥʘ ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʘʭ hmax 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 135 ʤʤ ʦʪ ʪʦʨʮʘ ʚʘʣʢʘ, ʘ ʧʦʩʣʝ ʧʨʦʰʠʚʢʠ 2062 ʪʦʥʥ ï ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 165 ʤʤ; ʧʨʠ ʧʨʦʰʠʚʢʝ 196 ʪʦʥʥ ʟʘʛʦʪʦʚʦʢ ʨʘʟʣʠʯʥʳʭ ʜʠʘʤʝʪʨʦʚ ʥʘ 

ʙʦʯʢʦʚʠʜʥʳʭ ʚʘʣʢʘʭ hmax ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 210 ʤʤ ʦʪ ʪʦʨʮʘ ʚʘʣʢʘ, ʘ ʧʦʩʣʝ 

ʧʨʦʰʠʚʢʠ 5818 ʪʦʥʥ ï ʥʘ ʨʘʩʩʪʦʷʥʠʠ 225 ʤʤ (ʩʤ. ʨʠʩʫʥʦʢ 5.18). 

 

ʈʠʩʫʥʦʢ 5.18 ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʨʮʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʜʦ ʩʝʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʦʢ: ʘ ï ʯʘʰʝʚʠʜʥʳʝ ʚʘʣʢʠ; 

ʙ ï ʙʦʯʢʦʚʠʜʥʳʝ ʚʘʣʢʠ 

 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʚʳʜʝʣʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ 

ʢʦʥʫʩʘ ï ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʚʘʣʢʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʟʘʭʚʘʪ ʟʘʛʦʪʦʚʢʠ, ï ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ, ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ, 

ʠʟʣʦʞʝʥʥʘʷ ʚ ʧʘʨʘʛʨʘʬʝ 5.1. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʪʘʢʞʝ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʲʝʤʘ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʦʪ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʳ 

ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʊʇɸ 50-200. 

 

ʈʠʩʫʥʦʢ 5.19 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʘ ʠʟʥʦʰʝʥʥʦʡ ʯʘʩʪʠ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ 

ʦʪ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʳ ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ: ʘ ï ʯʘʰʝʚʠʜʥʳʝ ʚʘʣʢʠ; ʙ ï ʙʦʯʢʦʚʠʜʥʳʝ ʚʘʣʢʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 5.19 ʛʨʘʬʠʢʘ, ʤʝʞʜʫ ʦʙʲʝʤʦʤ 

ʠʟʥʦʰʝʥʥʦʡ ʯʘʩʪʠ ʚʘʣʢʘ ʠ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʦʡ ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ, ʢʘʢ ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ ʩʫʱʝʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʥʝʡʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʠʟʥʦʩʫ 12 ʧʘʨ ʯʘʰʝʚʠʜʥʳʭ ʠ ʙʦʯʢʦʚʠʜʥʳʭ ʚʘʣʢʦʚ ʜʚʫʭ 

ʢʘʣʠʙʨʦʚʦʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʴ ʥʘʧʣʘʚʣʝʥʥʳʭ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʊʇɸ 50-200 ʩʦʩʪʘʚʣʷʝʪ 0,17ï5,52 ʪ/ʩʤ
3
, 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 2,1 ʪ/ʩʤ
3
, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʠ 

ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ ʊʇɸ 30-102 [8] ʠ ʊʇɸ 159-426 [56]. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʠʧʦʨʘʟʤʝʨʦʚ ʧʨʦʰʠʚʘʝʤʳʭ 

ʟʘʛʦʪʦʚʦʢ ʠ ʙʦʣʴʰʠʤ ʫʛʣʦʤ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ (6Á) ʥʘ ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʘʭ. 
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ʈʠʩʫʥʦʢ 5.20 ï ɺʣʠʷʥʠʝ ʢʘʣʠʙʨʦʚʢʠ ʚʘʣʢʦʚ ʥʘ ʭʘʨʘʢʪʝʨ ʠʭ ʠʟʥʦʩʘ: ʘ ï ʯʘʰʝʚʠʜʥʳʝ 

ʚʘʣʢʠ; ʙ ï ʙʦʯʢʦʚʠʜʥʳʝ ʚʘʣʢʠ 

 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʛʣʫʙʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʦʚ ʚ ʥʘʯʘʣʴʥʳʡ 

ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 2,5 ʨʘʟʘ ʤʝʥʴʰʝ ʛʣʫʙʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ 

ʙʦʯʢʦʚʠʜʥʳʭ ʚʘʣʢʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 5.20). ʆʜʥʘʢʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʛʣʫʙʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ 

ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʙʦʯʢʦʚʠʜʥʳʭ ʚʘʣʢʦʚ.  

ʀʩʧʦʣʴʟʫʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʜʝʣʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ 

ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʟʘʭʚʘʪ ʟʘʛʦʪʦʚʦʢ [56], 

ʠʟ ʦʙʲʝʤʘ ʥʘʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʠʟʥʦʩʫ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʯʘʩʪʠ ʨʘʙʦʯʠʭ 

ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʲʝʤʘ ʚʳʜʝʣʝʥʥʦʡ 

ʠʟʥʦʰʝʥʥʦʡ ʚʭʦʜʥʦʡ ʯʘʩʪʠ ʚʘʣʢʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ (ʩʤ. ʨʠʩʫʥʦʢ 

5.21).  
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ʈʠʩʫʥʦʢ 5.21 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʘ ʚʳʜʝʣʝʥʥʦʡ ʠʟʥʦʰʝʥʥʦʡ ʚʭʦʜʥʦʡ ʯʘʩʪʠ ʚʘʣʢʘ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ: ʘ ï ʯʘʰʝʚʠʜʥʳʝ ʚʘʣʢʠ; ʙ ï ʙʦʯʢʦʚʠʜʥʳʝ ʚʘʣʢʠ 

ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 5.21, ʧʦʟʚʦʣʷʝʪ 

ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʤʝʞʜʫ ʦʙʲʝʤʦʤ ʠʟʥʦʰʝʥʥʦʡ ʯʘʩʪʠ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʦʚ ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ ʩʫʱʝʩʪʚʫʝʪ ʣʠʥʝʡʥʘʷ ʩʚʷʟʴ. 

ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʘʣʠʙʨʦʚʦʢ ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʠʟʥʦʰʝʥʥʦʡ 

ʯʘʩʪʠ ʚʘʣʢʘ ʢ ʦʙʲʝʤʫ ʠʟʥʦʰʝʥʥʦʡ ʯʘʩʪʠ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʟʘʭʚʘʪ 

ʟʘʛʦʪʦʚʦʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, ʩʦʩʪʘʚʠʣʦ: ʜʣʷ ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʦʚ ï 

3,0; ʜʣʷ ʙʦʯʢʦʚʠʜʥʳʭ ʚʘʣʢʦʚ ï 3,4. 

ʅʘ ʨʠʩʫʥʢʝ 5.22 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ ʠʟʥʦʰʝʥʥʦʡ 

ʚʭʦʜʥʦʡ ʯʘʩʪʠ ʧʨʘʚʳʭ ʠ ʣʝʚʳʭ ʯʘʰʝʚʠʜʥʳʭ ʠ ʙʦʯʢʦʚʠʜʥʳʭ ʚʘʣʢʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʢʘʪʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ. 

 

ʈʠʩʫʥʦʢ 5.22 ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʢʘʪʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ 
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ 

ʩʥʠʞʝʥʠʶ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʧʨʦʯʥʝʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʚʘʣʢʘ ʥʘ ʫʯʘʩʪʢʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ. ɿʥʘʯʝʥʠʷ ʨʘʩʭʦʜʘ ʠʟʥʦʰʝʥʥʦʡ ʚʭʦʜʥʦʡ ʯʘʩʪʠ ʚʘʣʢʘ 

ʠʟʤʝʥʷʶʪʩʷ ʦʪ 0,19 ʩʤ
3
/ʰʪ ʧʨʠ ʧʨʦʰʠʚʢʝ 969 ʰʪ ʟʘʛʦʪʦʚʦʢ ʜʦ 0,06 ʩʤ

3
/ʰʪ ʧʨʠ 

ʧʨʦʰʠʚʢʝ 18439 ʰʪ ʟʘʛʦʪʦʚʦʢ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʨʘʩʭʦʜʘ ʚʩʣʝʜʩʪʚʠʝ 

ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ, ʩʦʩʪʘʚʣʷʝʪ 0,08 ʩʤ
3
 ʥʘ 1 ʧʨʦʰʠʪʫʶ ʟʘʛʦʪʦʚʢʫ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʳʭ 

ʟʘʛʦʪʦʚʦʢ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʚʝʨʜʦʩʪʴ ʚ ʤʝʩʪʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʚʘʣʢʦʚ, ʧʨʠ 

ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʠ (ʨʠʩʫʥʦʢ 5.23). 

 

ʈʠʩʫʥʦʢ 5.23 ï ɺʣʠʷʥʠʝ ʪʚʝʨʜʦʩʪʠ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ ʚ ʤʝʩʪʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʠʟʥʦʩʘ ʥʘ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʴ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʥʦʩʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ 

ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʊʇɸ 50-200 ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: 

ï ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʠ ʯʘʰʝʚʠʜʥʳʭ ʠ ʙʦʯʢʦʚʠʜʥʳʭ ʚʘʣʢʦʚ 

ʩʦʩʪʘʚʠʣʘ 2,1 ʪ/ʩʤ
3
, ʧʨʠ ʵʪʦʤ ʙʳʣʦ ʧʨʦʢʘʪʘʥʦ ʦʪ 196 ʜʦ 5818 ʪʦʥʥ ʟʘʛʦʪʦʚʦʢ ʜʦ 

ʧʝʨʝʪʦʯʢʠ ʚʘʣʢʦʚ; 

ï ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʯʘʰʝʚʠʜʥʳʭ ʠ ʙʦʯʢʦʚʠʜʥʳʭ 

ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʢʘʪʢʠ, ʦʜʥʘʢʦ ʩʢʦʨʦʩʪʴ ʵʪʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦ ʩʥʠʞʘʝʪʩʷ; 

ï ʛʣʫʙʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʦʚ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 2,5 ʨʘʟʘ ʤʝʥʴʰʝ ʛʣʫʙʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʙʦʯʢʦʚʠʜʥʳʭ 
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ʚʘʣʢʦʚ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʦʢ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʛʣʫʙʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʯʘʰʝʚʠʜʥʳʭ ʚʘʣʢʦʚ ʚʳʰʝ, 

ʯʝʤ ʙʦʯʢʦʚʠʜʥʳʭ; 

ï ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʠʟʥʦʰʝʥʥʦʡ ʚʭʦʜʥʦʡ ʯʘʩʪʠ ʚʘʣʢʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʥʠʞʝʥʠʶ ʦʪ 0,19 ʩʤ
3
/ʪh 

ʧʨʠ ʧʨʦʰʠʚʢʝ 969 ʟʘʛʦʪʦʚʦʢ ʜʦ 0,06 ʩʤ
3
/ʰʪ ʧʨʠ ʧʨʦʰʠʚʢʝ 18439 ʟʘʛʦʪʦʚʦʢ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʘ ʚʩʣʝʜʩʪʚʠʝ 

ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ ʩʦʩʪʘʚʣʷʝʪ 0,08 ʩʤ
3
 ʥʘ ʦʜʥʫ ʧʨʦʰʠʪʫʶ ʟʘʛʦʪʦʚʢʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥ ʤʝʭʘʥʠʟʤ ʠʟʥʦʩʘ ʯʘʰʝʚʠʜʥʳʭ ʠ ʙʦʯʢʦʚʠʜʥʳʭ 

ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʊʇɸ 50-200 ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʟʘʛʦʪʦʚʦʢ ʜʠʘʤʝʪʨʦʤ ʦʪ 90 ʜʦ 260 ʤʤ. ɺʳʜʝʣʝʥ ʧʦʢʘʟʘʪʝʣʴ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ 

ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʘʚʣʷʝʪ 0,08 ʩʤ
3
 ʥʘ ʦʜʥʫ ʧʨʦʰʠʪʫʶ ʟʘʛʦʪʦʚʢʫ. 

 

5.3 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʄʀʉʠʉ-130ɼ 

ʧʨʠ ʧʨʦʢʘʪʢʝ ʞʘʨʦʧʨʦʯʥʳʭ ʩʧʣʘʚʦʚ 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʠʟʫʯʘʣʠ ʠʟʥʦʩ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ 

ʩʪʘʥʘ ʄʀʉʠʉ-130ɼ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ DEFORM-3D. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥ 

ʦʯʘʛ ʜʝʬʦʨʤʘʮʠʠ (ʨʠʩʫʥʦʢ 5.24). ʀʩʭʦʜʥʘʷ ʟʘʛʦʪʦʚʢʘ 4 ʫʩʪʘʥʦʚʣʝʥʘ ʩ ʚʭʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʠ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʭʦʜʥʦʡ ʧʨʦʚʦʜʢʝ 2, ʧʨʠ ʵʪʦʤ 

ʧʝʨʝʜʥʠʡ ʪʦʨʝʮ ʨʘʩʧʦʣʦʞʝʥ ʨʷʜʦʤ ʩ ʨʘʙʦʯʠʤʠ ʚʘʣʢʘʤʠ 6; ʪʦʣʢʘʪʝʣʴ 1 

ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʟʘʜʥʠʤ ʪʦʨʮʦʤ ʟʘʛʦʪʦʚʢʠ. ɺʭʦʜʥʘʷ 2 ʠ ʚʳʭʦʜʥʘʷ 7 ʧʨʦʚʦʜʢʠ 

ʩʦʦʩʥʳ ʩ ʦʩʴʶ ʧʨʦʢʘʪʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʳ 

ʣʠʥʝʡʢʠ 3. 
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ʈʠʩʫʥʦʢ 5.24 ï ʆʯʘʛ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʄʀʉʠʉ-130ɼ ʚ ʧʨʦʛʨʘʤʤʝ SolidWorks: 

1 ï ʪʦʣʢʘʪʝʣʴ; 2 ï ʚʭʦʜʥʘʷ ʧʨʦʚʦʜʢʘ; 3 ï ʥʘʧʨʘʚʣʷʶʱʠʝ ʣʠʥʝʡʢʠ; 4 ï ʟʘʛʦʪʦʚʢʘ; 5 ï ʦʧʨʘʚʢʘ; 6 ï

ʨʘʙʦʯʠʝ ʚʘʣʢʠ; 7ï ʚʳʭʦʜʥʘʷ ʧʨʦʚʦʜʢʘ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʧʨʠʥʷʪʳʝ ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.3. 

ʊʘʙʣʠʮʘ 5.3 ï ʇʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʠ ʢʘʣʠʙʨʦʚʢʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʦʧʳʪʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʄʀʉʠʉ-130ɼ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʠʝ 

ɼʠʘʤʝʪʨ ʚʘʣʢʘ ʚ ʧʝʨʝʞʠʤʝ, ʤʤ 420 

ɼʣʠʥʘ ʙʦʯʢʠ ʚʘʣʢʘ, ʤʤ 320 

ʋʛʦʣ ʧʦʜʘʯʠ, ʛʨʘʜʫʩʦʚ 14 

ʋʛʣʳ ʥʘʢʣʦʥʘ ʦʙʨʘʟʫʶʱʝʡ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, ʛʨʘʜʫʩʦʚ 3 

ʋʛʣʳ ʥʘʢʣʦʥʘ ʦʙʨʘʟʫʶʱʝʡ ʚʳʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, 

ʛʨʘʜʫʩʦʚ 
3,5 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ, ʦʙ/ʤʠʥ 75 

ʊʚʝʨʜʦʩʪʴ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʦ ɹʨʠʥʝʣʣʶ, HB 180é190 

ʅʘʧʨʘʚʣʷʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʃʠʥʝʡʢʠ 

ɼʠʘʤʝʪʨ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʤʤ 55 

ʈʘʟʤʝʨʳ ʧʨʦʰʠʚʘʝʤʦʡ ʛʠʣʴʟʳ, ʤʤ 52,8 

ʆʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʚ ʧʝʨʝʞʠʤʝ, % 14 

ʆʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ, % 8 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ 1,1 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʘʛʦʪʦʚʢʠ, Áʉ 1150 

ʄʘʪʝʨʠʘʣ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ INCONEL-625 

ʌʘʢʪʦʨ ʪʨʝʥʠʷ (ʧʦ ɿʠʙʝʣʶ): 

- ʤʝʞʜʫ ʟʘʛʦʪʦʚʢʦʡ ʠ ʨʘʙʦʯʠʤʠ ʚʘʣʢʘʤʠ 

- ʤʝʞʜʫ ʟʘʛʦʪʦʚʢʦʡ ʠ ʣʠʥʝʡʢʦʡ 

- ʤʝʞʜʫ ʟʘʛʦʪʦʚʢʦʡ ʠ ʦʧʨʘʚʢʦʡ 

 

1 

0,3 

0,7 

ʊʠʧ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʊʝʪʨʘʵʜʨʳ 
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ɺ ʧʨʦʛʨʘʤʤʝ DEFORM-3D ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʜʝʬʦʨʤʘʮʠʠ 

ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

.

( , , )s s e e= T.       (5.8) 

ʛʜʝs - ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʄʇʘ; 

e - ʜʝʬʦʨʤʘʮʠʷ, ʤʤ/ʤʤ; 

.

e - ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ, ʩ
-1
; 

ʊ - ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ. 

ɼʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʥʘ ʨʠʩʫʥʢʝ 5.25 ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ. 

 

 

ʈʠʩʫʥʦʢ 5.25 ï ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʧʨʷʞʝʥʠʝ-ʜʝʬʦʨʤʘʮʠʷ ʜʣʷ ʩʧʣʘʚʘ INCONEL-625 

 

ɼʣʷ ʨʘʩʯʝʪʘ ʠʟʥʦʩʘ ʠʥʩʪʨʫʤʝʥʪʘ ʚ DEFORM-3D ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ ɸʨʯʘʨʜʘ, 

ʢʦʪʦʨʘʷ ʦʙʲʝʢʪʠʚʥʘ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʛʦʨʷʯʝʡ ʜʝʬʦʨʤʘʮʠʠ, ʛʜʝ ʘʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ 

ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ: 
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.ñ= dt
H

vp
KW

c

ba

      (5.9) 

ʛʜʝ p ï ʢʦʥʪʘʢʪʥʦʝ ʜʘʚʣʝʥʠʝ, ʄʇʘ; 

v ï ʩʢʦʨʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ, ʤ/ʩ; 

ʅ ï ʪʚʸʨʜʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʠʥʩʪʨʫʤʝʥʪʘ, ʅRC; 

t ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʥʪʘʢʪʘ, ʩ; 

a,b,c, K ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ (ʜʣʷ ʩʪʘʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ a ʠ b ʦʙʳʯʥʦ ʙʝʨʫʪ ʨʘʚʥʳʤʠ 1, ʩ = 2). 

ɼʘʥʥʘʷ ʬʦʨʤʫʣʘ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʠʟʥʦʩʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʫʯʠʪʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʢʦʥʪʘʢʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʪʚʝʨʜʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʚʨʝʤʷ 

ʢʦʥʪʘʢʪʘ ʟʘʛʦʪʦʚʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʩʢʦʣʴʞʝʥʠʝ. 

ʅʘ ʦʜʥʠʭ ʨʘʙʦʯʠʭ ʚʘʣʢʘʭ ʙʳʣʦ ʧʨʦʢʘʪʘʥʦ 5 ʟʘʛʦʪʦʚʦʢ. ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ ʧʝʨʚʦʡ ʟʘʛʦʪʦʚʢʠ ʠʟʥʦʩ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʚʘʣʢʦʚ ʥʝʦʜʠʥʘʢʦʚ 

(ʨʠʩʫʥʦʢ 5.26). ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʦʩʝʚʦʡ ʧʦʜʘʯʠ ʟʘʛʦʪʦʚʢʠ 

ʚʦ ʚʨʘʱʘʶʱʠʝʩʷ ʚʘʣʢʠ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʪʘʢʪ ʩʥʘʯʘʣʘ ʩ ʣʝʚʳʤ ʚʘʣʢʦʚ, ʘ ʟʘʪʝʤ ʩ 

ʧʨʘʚʳʤ. 

 
ʘ) 

 
ʙ) 

ʈʠʩʫʥʦʢ 5.26 ï ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ 

ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ ʧʝʨʚʦʡ ʟʘʛʦʪʦʚʢʠ: ʘ ï ʣʝʚʳʡ ʚʘʣʦʢ ʧʦ ʭʦʜʫ ʧʨʦʢʘʪʢʠ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʠʟʥʦʩʘ 0,540Ā10
-3

 ʤʤ; ʙ ï ʧʨʘʚʳʡ ʚʘʣʦʢ ʧʦ ʭʦʜʫ ʧʨʦʢʘʪʢʠ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʛʣʫʙʠʥʘ ʠʟʥʦʩʘ 0,0981Ā10
-3

 ʤʤ 
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ʇʦʩʣʝ ʧʨʦʢʘʪʢʠ ʧʷʪʠ ʟʘʛʦʪʦʚʦʢ ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʠʟʥʦʩʘ ʚʘʣʢʦʚ 

ʩʦʩʪʘʚʠʣʘ 0,749Ā10
-3
 ʤʤ ʜʣʷ ʣʝʚʦʛʦ ʚʘʣʢʘ ʠ 0,384Ā10

-3
 ʤʤ ï ʜʣʷ ʧʨʘʚʦʛʦ (ʩʤ. 

ʨʠʩʫʥʦʢ 5.27). ʆʩʥʦʚʥʘʷ ʟʦʥʘ ʠʟʥʘʰʠʚʘʥʠʷ ʧʦʷʚʠʣʘʩʴ ʥʘ ʚʭʦʜʥʦʤ ʢʦʥʫʩʝ ʚʘʣʢʘ ʦʪ 

ʪʦʯʢʠ ʧʝʨʚʠʯʥʦʛʦ ʟʘʭʚʘʪʘ ʜʦ ʩʝʨʝʜʠʥʳ ʙʦʯʢʠ ʚʘʣʢʘ (ʫʯʘʩʪʢʘ ʧʝʨʝʞʠʤʘ). 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʚʘʣʢʦʚ ʧʦʩʣʝ 

ʧʨʦʢʘʪʢʠ ʧʷʪʠ ʟʘʛʦʪʦʚʦʢ ʦʢʘʟʘʣʘʩʴ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘʷ ʠ ʩʦʩʪʘʚʠʣʘ ʜʣʷ ʣʝʚʦʛʦ ʚʘʣʢʘ 

4,858 % ʠ ʜʣʷ ʧʨʘʚʦʛʦ ï 4,862 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʫʟʣʦʚ. 

 

 
ʘ) 

 
ʙ) 

ʈʠʩʫʥʦʢ 5.27 ï ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ 

ʢʦʥʫʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ ʧʷʪʠ ʟʘʛʦʪʦʚʦʢ: ʘ ï ʣʝʚʳʡ ʚʘʣʦʢ ʧʦ ʭʦʜʫ ʧʨʦʢʘʪʢʠ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʠʟʥʦʩʘ ï 0,749Ā10
-3

 ʤʤ; ʙ ï ʧʨʘʚʳʡ ʚʘʣʦʢ ʧʦ ʭʦʜʫ ʧʨʦʢʘʪʢʠ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʠʟʥʦʩʘ ï 0,384Ā10
-3

 ʤʤ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʥʝʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥ rʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʣʝʚʦʛʦ ʠ 

ʧʨʘʚʦʛʦ ʚʘʣʢʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ (ʨʠʩʫʥʦʢ 5.28). 
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ʘ) 

 
ʙ) 

ʈʠʩʫʥʦʢ 5.28 ï ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʡ (ʘ) ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ (ʙ) ʛʣʫʙʠʥʳ ʠʟʥʦʩʘ 

ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʄʀʉʠʉ-130ɼ ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʧʦʤʦʱʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ DEFORM-3D 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 5.28 ʛʨʘʬʠʢʦʚ, ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʠ  

ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʦʡ ʠʟʥʦʩʘ ʠ ʯʠʩʣʦʤ ʧʨʦʢʘʪʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʩʫʱʝʩʪʚʫʝʪ 

ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʦʟʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʨʝʩʫʨʩ ʨʘʙʦʪʳ 

ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʜʦ ʩʣʝʜʫʶʱʝʡ ʧʝʨʝʪʦʯʢʠ ʠʣʠ ʟʘʤʝʥʳ. 

ʉ ʮʝʣʴʶ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʩ ʠʟʥʦʩʦʤ 

ʨʝʘʣʴʥʳʭ ʚʘʣʢʦʚ ʛʣʫʙʠʥʫ ʠʟʥʦʩʘ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʰʘʙʣʦʥʘ ʩ ʨʘʟʤʝʪʢʦʡ 

ʚʘʣʢʘ ʩ ʰʘʛʦʤ 20 ʤʤ ʠ ʱʫʧʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʤʤ. ʄʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʴ ʨʘʙʦʯʠʭ 

ʚʘʣʢʦʚ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʄʀʉʠʉ-130ɼ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʞʘʨʦʧʨʦʯʥʳʭ ʩʧʣʘʚʦʚ ʚ ʦʙʲʝʤʝ 150 ʪ ʩʦʩʪʘʚʠʣʘ 0,4 ʪ/ʩʤ
3
. ʄʘʩʩʘ ʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ 

ʠʟ ʩʧʣʘʚʘ INCONEL-625 ʜʠʘʤʝʪʨʦʤ 55 ʤʤ ʠ ʜʣʠʥʦʡ 400 ʤʤ ʩʦʩʪʘʚʣʷʝʪ 8,08 ʢʛ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʜʘʥʥʳʭ ʠ ʣʠʥʝʡʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʛʣʫʙʠʥʳ ʠʟʥʦʩʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʧʨʦʛʥʦʟʠʨʦʚʘʥ 

ʠʟʥʦʩ ʚʘʣʢʦʚ ʧʦʩʣʝ ʧʨʦʰʠʚʢʠ 150 ʪ ʟʘʛʦʪʦʚʦʢ (18500 ʰʪ). 

ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʨʘʥʝʝ ʚ ʧʘʨʘʛʨʘʬʘʭ 5.1 ʠ 5.2 ʠʟʫʯʝʥʠʝ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ 

ʚʘʣʢʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʥʘʰʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʝʩʪʝ ʚʩʪʨʝʯʠ ʟʘʛʦʪʦʚʢʠ ʩ 

ʚʘʣʢʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʚʘʣʢʘ ʦʩʪʨʳʤʠ ʢʨʦʤʢʘʤʠ ʪʦʨʮʘ 

ʟʘʛʦʪʦʚʢʠ, ʥʝ ʚʨʘʱʘʶʱʝʡʩʷ ʚ ʤʦʤʝʥʪ ʧʦʜʘʯʠ ʪʦʣʢʘʪʝʣʝʤ ʚ ʩʪʘʥ. ɸʥʘʣʦʛʠʯʥʦ 
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ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʟʥʦʩ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʩʪʘʥʘ ʄʀʉʠʉ-130ɼ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʭʦʜʥʦʤ ʢʦʥʫʩʝ (ʨʠʩʫʥʦʢ 5.29). 

 

ʈʠʩʫʥʦʢ 5.29 ï ɺʳʨʘʙʦʪʢʘ ʠʩʭʦʜʥʦʛʦ ʧʨʦʬʠʣʷ ʨʘʙʦʯʝʛʦ ʚʘʣʢʘ ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ 

ʄʀʉʠʉ-130ɼ ʚʦ ʚʭʦʜʥʦʤ ʢʦʥʫʩʝ 

ɸʥʘʣʦʛʠʯʥʦ ʩʭʝʤʝ ʠʟʤʝʨʝʥʠʷ ʛʣʫʙʠʥʳ ʠʟʥʦʩʘ ʥʘ ʚʘʣʢʘʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠʟʤʝʨʝʥʠʷ ʥʘ ʚʘʣʢʘʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʛʣʫʙʠʥʳ ʠʟʥʦʩʘ ʧʦ ʜʣʠʥʝ ʙʦʯʢʠ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ 

ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʸʤ ʠʟʤʝʨʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 

150 ʪʦʥʥ ʟʘʛʦʪʦʚʦʢ, ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5.30. 

ʘ) 

 
ʙ) 

ʈʠʩʫʥʦʢ 5.30 ï ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʛʣʫʙʠʥʳ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʦʧʳʪʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʄʀʉʠʉ-130ɼ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʤʝʨʝʥʠʡ (ʘ) ʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʙ) 
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ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʨʘʬʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʭʘʨʘʢʪʝʨ ʠʟʥʦʩʘ 

ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʨʘʙʦʯʝʛʦ ʚʘʣʢʦʚ ʦʜʠʥʘʢʦʚʳʡ, ʥʦ ʠʤʝʝʪ ʨʘʟʥʫʶ ʚʝʣʠʯʠʥʫ. 

ʆʩʥʦʚʥʦʡ ʟʦʥʦʡ ʥʘ ʜʣʠʥʝ ʙʦʯʢʠ ʚʘʣʢʘ, ʧʦʜʚʝʨʞʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʠʟʥʘʰʠʚʘʥʠʶ, ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʘ ʦʪ ʪʦʯʢʠ ʢʘʩʘʥʠʷ 

ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʦʤ ʜʦ ʝʛʦ ʧʝʨʝʞʠʤʘ. ʇʨʠ ʵʪʦʤ ʛʣʫʙʠʥʘ ʠʟʥʦʩʘ ʜʣʷ ʣʝʚʦʛʦ ʚʘʣʢʘ ʥʘ 

42,55 % (ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʤʝʨʝʥʠʡ) ʠ 52,02 % (ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ) 

ʚʳʰʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʧʝʨʚʠʯʥʦʛʦ ʟʘʭʚʘʪʘ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʧʨʦʢʘʪʢʝ ʚ 

ʜʚʫʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ. ɼʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʨʘʟʥʠʮʫ ʜʦ 9,09 % (ʧʨʘʚʳʡ ʚʘʣʦʢ) ʠ 

24,07 % (ʣʝʚʳʡ ʚʘʣʦʢ) ʚ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʠʟʥʦʩʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ 

ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʢʦʪʦʨʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʨʘʜʠʘʣʴʥʦʛʦ 

ʠʩʪʝʯʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʨʝʘʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚ DEFORM-3D. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ 

ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ ʨʘʟʣʠʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʊʇɸ 159-426, ʊʇɸ 

50-200, ʄʀʉʠʉ-130ɼ ʧʨʠ ʧʨʦʢʘʪʢʝ ʅʃɿ ʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʦʚ, ʩʪʘʣʴʥʳʭ 

ʛʦʨʷʯʝʢʘʪʘʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʞʘʨʦʧʨʦʯʥʳʭ ʩʧʣʘʚʦʚ. ʅʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʥʘʰʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʝʩʪʝ ʚʩʪʨʝʯʠ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʘʤʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʚʘʣʢʘ ʦʩʪʨʳʤʠ ʢʨʦʤʢʘʤʠ ʪʦʨʮʘ 

ʟʘʛʦʪʦʚʢʠ, ʥʝ ʚʨʘʱʘʶʱʝʡʩʷ ʚ ʤʦʤʝʥʪ ʧʦʜʘʯʠ ʪʦʣʢʘʪʝʣʝʤ ʚ ʩʪʘʥ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʴ ʠ ʛʣʫʙʠʥʘ ʠʟʥʦʩʘ ʨʘʙʦʯʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠʤʝʝʪ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ 

ʧʨʦʰʠʚʢʠ ʚ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʥʦʩʘ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʧʨʠʤʝʨʥʳʡ ʨʝʩʫʨʩ ʨʘʙʦʪʳ ʜʣʷ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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ɺʳʚʦʜʳ 

1. ʉʦʟʜʘʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʠʩʧʳʪʘʪʝʣʴʥʘ ̫ ʤʘʰʠʥʘ (ʧʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ 

ʤʦʜʝʣʴ ˉ 186293 ʈʌ, ʄʇʂ G01N 3/32. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʥʘ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠʟʛʠʙ) ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʛʠʙʘ ʦʙʨʘʟʮʦʚ ʚ ʛʦʨʷʯʝʤ ʠ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

2. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠʩʧʳʪʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ ʠ ʥʘ ʝʸ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʛʦʨʷʯʝʤ 

ʩʦʩʪʦʷʥʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ ʠʟʛʠʙʘ, ʘ ʪʘʢʞʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʅʃɿ ʠʟ ʩʪʘʣʝʡ 

ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ. 

3. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʮʝʥʪʨʘʣʴʥʳʝ ʯʘʩʪʠ ʅʃɿ ʤʝʥʝʝ ʧʣʘʩʪʠʯʥʳ ʠ ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʧʨʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʠʟʛʠʙʘʭ. ʎʠʢʣʠʯʥʦʩʪʴ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ 

ʩʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʪʴ ʜʣʷ ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ï ʥʝ ʙʦʣʝʝ 20 ʮʠʢʣʦʚ, ʜʣʷ 

ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ï ʜʦ 15 ʮʠʢʣʦʚ. 

4. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʊʇɸ 159-426, ʊʇɸ 50-200, ʄʀʉʠʉ-

130ɼ ʠ ʦʧʨʝʜʝʣʝʥʘ ʠʭ ʤʘʪʝʨʠʘʣʦʩʪʦʡʢʦʩʪʴ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ 

ʧʦʢʘʟʘʪʝʣʷ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ɼʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʠʘʧʘʟʦʥʫ ʥʘʨʘʙʦʪʢʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʮʠʦʥʘʣʴʥʫʶ ʮʠʢʣʠʯʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʦʯʘʛʝ ʠ ʩʪʘʙʠʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʛʠʣʴʟ ʠ ʪʨʫʙ ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ɸʆ çɺʦʣʞʩʢʠʡ ʪʨʫʙʥʳʡ ʟʘʚʦʜè ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʠʘʧʘʟʦʥʘ ʥʘʨʘʙʦʪʢʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ 

ʩʪʘʥʘ ʊʇɸ 159-426, ʧʨʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʪʘʙʣʠʮ ʧʨʦʢʘʪʢʠ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʥʘʩʪʨʦʝʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝʞʠʤʳ ʧʨʦʮʝʩʩʘ 

ʧʨʦʰʠʚʢʠ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ ʚ ʛʠʣʴʟʳ ʧʦʚʳʰʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ.  
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