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ɺʚʝʜʝʥʠʝ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ 

ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʩʝʡ ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ. 

ʇʦʣʳʝ ʚʘʛʦʥʥʳʝ ʦʩʠ ʩ ʦʪʚʝʨʩʪʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ 

ʥʘ ʧʦʜʚʠʞʥʦʤ ʩʦʩʪʘʚʝ ʣʦʢʦʤʦʪʠʚʦʚ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʦʝʟʜʦʚ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʦʣʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʚʘʛʦʥʥʳʭ ʦʩʝʡ 

ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʜʝʬʝʢʪʦʩʢʦʧʠʶ ʤʝʪʦʜʦʤ ʋɿʂ ʙʝʟ ʨʘʟʙʦʨʢʠ 

ʙʫʢʩʦʚʦʛʦ ʫʟʣʘ ʠ ʜʝʤʦʥʪʘʞʘ ʢʦʣʝʩʥʦʡ ʧʘʨʳ. ʆʜʥʘʢʦ ʜʣʷ ʧʦʣʳʭ ʦʩʝʡ, ʚ ʩʚʷʟʠ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʤʝʪʦʜʦʤ ʛʣʫʙʦʢʦʛʦ ʩʚʝʨʣʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʧʣʦʰʥʳʤʠ ʦʩʷʤʠ, ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʠʢʣ 

ʠʟʛʦʪʦʚʣʝʥʠʷ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʧʷʪʩʪʚʫʶʪ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʥʘ ʚʩʸʤ ʧʘʨʢʝ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʣʦʢʦʤʦʪʠʚʘʭ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʘʭ. 

ɸʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʩʨʘʚʥʠʤʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʫʨʦʚʥʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʦ ʩʧʣʦʰʥʳʤʠ, ʘ 

ʪʘʢʞʝ ʥʝ ʠʤʝʶʱʠʭ ʦʩʥʦʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʪʝʭʥʦʣʦʛʠʝʡ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʩ ʧʝʨʝʤʝʥʥʳʤ ʩʝʯʝʥʠʝʤ ʪʠʧʘ 

ʈʋ1ʐ ʠʟ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʦʡ ʧʦʣʦʡ ʟʘʛʦʪʦʚʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʚʠʥʪʦʚʦʡ 

ʧʨʦʰʠʚʢʦʡ. 
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ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʣʦʰʥʳʭ ʠ 

ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʥʠʤ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ. 

2. ɺʳʧʦʣʥʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʣʫʯʝʥʠʶ 

ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠʟ ʦʩʝʚʦʡ ʩʪʘʣʠ (ʆʉ) ʤʝʪʦʜʦʤ ʚʠʥʪʦʚʦʡ 

ʧʨʦʰʠʚʢʠ ʥʘ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʪʘʥʝ ʄʀʉʠʉ-130ɼ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʫʛʣʘ ʧʦʜʘʯʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ. ʆʩʫʱʝʩʪʚʠʪʴ 

ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʫʯʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ. 

3. ʀʩʩʣʝʜʦʚʘʪʴ ʚʳʭʦʜʥʫʶ ʩʪʦʨʦʥʫ ʧʨʦʰʠʚʥʦʛʦ-ʨʘʩʢʘʪʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 

70-270 ʠ ʜʝʬʦʨʤʘʮʠʶ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ ʧʨʠ ʨʘʩʯʸʪʥʦʡ ʥʘʛʨʫʟʢʝ ʤʝʪʦʜʦʤ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ 

ʪʦʯʥʳʭ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʦʩʝʚʳʭ ʟʘʛʦʪʦʚʦʢ. 

4. ʇʨʦʚʝʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʫʛʣʘ ʧʦʜʘʯʠ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Qform, ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ ʥʘ ʧʨʦʨʘʙʦʪʢʫ ʩʪʨʫʢʪʫʨʳ ʟʘʛʦʪʦʚʢʠ ʠ ʚʳʨʘʙʦʪʘʪʴ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʩʪʨʦʡʢʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʜʣʷ ʘʧʨʦʙʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ. 

5. ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ 

ʦʩʝʡ ʨʘʜʠʘʣʴʥʦʡ ʢʦʚʢʦʡ ʠʟ ʧʨʦʰʠʪʦʡ ʥʘ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʟʘʛʦʪʦʚʢʠ ʠ 

ʦʩʫʱʝʩʪʚʠʪʴ ʝʛʦ ʘʧʨʦʙʘʮʠʶ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʦʚʝʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ  ʩʚʦʡʩʪʚ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʆʧʨʝʜʝʣʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʚʠʥʪʦʚʦʡ 

ʧʨʦʰʠʚʢʠ ʠ ʨʘʜʠʘʣʴʥʦʡ ʢʦʚʢʠ. 

2. ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʟʥʘʯʝʥʠʡ ʫʛʣʘ ʧʦʜʘʯʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ 

ʥʘ ʧʘʨʘʤʝʪʨ  ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ  ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ. 
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3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʳʭ 

ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʨʘʜʠʘʣʴʥʦʡ ʢʦʚʢʦʡ ʥʘ ʜʦʨʥʝ ʠʟ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ 

ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ D/S=3.4, ʧʨʦʰʠʪʳʭ ʚ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ. 

4. ʇʦʢʘʟʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʰʠʪʦʡ 

ʦʩʦʙʦʪʦʣʩʪʩʦʪʝʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ ʧʨʦʨʘʙʦʪʢʫ ʩʪʨʫʢʪʫʨʳ ʠ ʧʣʘʩʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʫʨʦʚʥʷ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʦʩʝʚʳʭ 

ʟʘʛʦʪʦʚʦʢ ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʘʧʨʦʙʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʚ ʫʩʣʦʚʠʷʭ ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ 

ʟʘʚʦʜʳè ʠʟ ʟʘʛʦʪʦʚʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʦʡ ʥʘ ʊʇɸ 70-270 ɸʆ 

ɺʄɿ. ʇʦʣʫʯʝʥʥʳʝ ʧʦʣʳʝ ʦʩʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʜʣʷ 

ʩʧʣʦʰʥʳʭ ʦʩʝʡ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʅʀʊʋ 

ʄʀʉʀʉ ʠ ɺʌ ʅʀʊʋ ʄʀʉʀʉ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ çʄʝʪʘʣʣʫʨʛʠʷè ʠ 

çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝè. 

 

ʄʝʪʦʜʠʢʠ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʚʘʣʢʦʚ, ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ, ʦʧʨʘʚʢʠ, ʦʧʨʘʚʦʯʥʦʛʦ 

ʩʪʝʨʞʥʷ, ʟʘʛʦʪʦʚʢʠ ʠ ʩʙʦʨʢʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ SolidWorks. ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʤʦʜʫʣʝ SolidWorks Simulation. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʢʠ ʠ ʨʘʩʢʘʪʢʠ 

ʛʠʣʴʟʳ ʚ ʜʚʫʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ QForm. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʰʠʚʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʩʪʘʥʝ ʄʀʉʀʉ-130ɼ ʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʊʇɸ 70-270 ɸʆ ɺʄɿ ʧʦ 
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ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘʩʪʨʦʡʢʘʤ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ. 

ʀʩʧrʪʘʥʠʷ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʠ ʫʜʘʨʥʫʶ ʚʷʟʢʦʩʪʴ ʚʳʧʦʣʥʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 1497-84, ɻʆʉʊ 9454-78. 

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ. ʇʨʦʤʳʰʣʝʥʥʦʝ ʘʧʨʦʙʠʨʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʥʘ 

ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʪʘʥʝ ʄʀʉʠʉ-130ɼ ʟʘʛʦʪʦʚʦʢ ʠʟ ʩʪʘʣʠ ʆʉ ʜʠʘʤʝʪʨʦʤ 

90 ʤʤ ʚ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʝ ʛʠʣʴʟʳ ʨʘʟʤʝʨʦʤ DxS = 85ʭ28 ʤʤ, 85ʭ25 ʤʤ ʠ 

85ʭ22 ʤʤ. 

2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʧʨʦʰʠʚʢʠ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ 

DxS=237ʭ70 ʤʤ ʥʘ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʊʇɸ 70-270. 

3. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè ʠʟ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ, 

ʧʦʣʫʯʝʥʥʳʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʦʡ ʥʘ ʊʇɸ 70-270 ɸʆ ɺʄɿ. 

 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʩʝʤʠʥʘʨʘʭ: 

ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ç70-ʝ ʜʥʠ ʥʘʫʢʠ ʩʪʫʜʝʥʪʦʚ 

ʅʀʊʋ çʄʀʉʠʉè (ʄʦʩʢʚʘ: ʅʀʊʋ çʄʀʉʠʉè, 2015), ʢʦʥʢʫʨʩ ʋ.ʄ.ʅ.ʀ.ʂ. 

(ʛ.ʄʦʩʢʚʘ, 2015 ), IX ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ɸʆ "ʆʄʂ" ʠʤ. ʉ.ɿ. ɸʬʦʥʠʥʘ (ɺʳʢʩʘ, 2016 ʛ.), IV 
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ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠè (ʅʦʚʦʩʠʙʠʨʩʢ, 2017), Magnitogorsk Rolling Practice 2018 

(ʄʘʛʥʠʪʦʛʦʨʩʢ, 2018). 

 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʧʦ 

ʩʚʦʝʡ ʪʝʤʘʪʠʢʝ ʮʝʣʷʤ, ʟʘʜʘʯʘʤ, ʥʘʫʯʥʦʡ ʥʦʚʠʟʥʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʣʦʞʝʥʠʷʤ, ʚʳʥʦʩʠʤʳʤ ʥʘ ʟʘʱʠʪʫ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

2.6.4 ï ʆʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ ʧʦ ʧ.1-3, 6. 

 

ʇʫʙʣʠʢʘʮʠʠ 

ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʪʨʘʞʝʥʦ ʚ 11 ʧʝʯʘʪʥʳʭ 

ʨʘʙʦʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 4 ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ, 3 ʚ ʙʘʟʝ 

ʮʠʪʠʨʦʚʘʥʠʷ WoS/Scopus. 

 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʨʘʙʦʪʳ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʸʭ ʛʣʘʚ, ʚʳʚʦʜʦʚ, ʩʧʠʩʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ ʠʟʣʦʞʝʥʦ ʥʘ 123 

ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 63 ʨʠʩʫʥʢʘ, 34 ʪʘʙʣʠʮʳ, ʩʧʠʩʦʢ 

ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 104 ʥʘʠʤʝʥʦʚʘʥʠʷ. 
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ɻʣʘʚʘ 1. ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʦʩʩʠʠ, 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ 

ʤʦʜʝʨʥʠʟʘʮʠʦʥʥʳʤ ʢʫʨʩʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʩʪʨʘʥʳ. ʈʘʟʚʠʪʠʝ ʆɸʆ 

çʈʦʩʩʠʡʩʢʠʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠè ʥʘʮʝʣʝʥʦ ʥʘ ʚʚʝʜʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʚʘʛʦʥʦʚ, ʘ ʪʘʢʞʝ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʢʘʢ ʜʣʷ ʩʤʝʰʘʥʥʦʛʦ, ʪʘʢ ʠ 

ʜʣʷ ʩʢʦʨʦʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʥʘ ʩʤʝʥʫ ʦʪʝʯʝʩʪʚʝʥʥʳʤ 

ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʘʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʙʳʣʠ ʚʚʝʜʝʥʳ ʧʦʝʟʜʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʪʠʧʘ çʃʘʩʪʦʯʢʘè, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʝʤʝʮʢʦʡ 

ʢʦʤʧʘʥʠʠ Siemens. ʉʦ ʚʨʝʤʝʥʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʈʦʩʩʠʠ 

ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ʊʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʩ ʮʝʣʴʶ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʦʙʣʝʛʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ 

ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʨʤ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʟʠʪʴ 

ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, 

ʯʪʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʝʨʝʚʦʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʪʘʣʝʡ ʥʘ ʤʘʣʦʦʪʭʦʜʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ. ʆʜʥʠʤʠ ʠʟ 

ʦʩʥʦʚʥʳʭ ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʷʚʣʷʶʪʩʷ ʜʝʪʘʣʠ ʥʝʧʦʜʨʝʩʩʦʨʝʥʥʦʡ ʭʦʜʦʚʦʡ ʯʘʩʪʠ 

ʚʘʛʦʥʦʚ - ʚʘʛʦʥʥʳʝ ʦʩʠ. 

 

1.1 ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʚ ʈʦʩʩʠʠ ʠ ʟʘ 

ʨʫʙʝʞʦʤ 

 

ʆʩʴ ʢʦʣʸʩʥʦʡ ʧʘʨʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʦʩʪʘʚʘ ʷʚʣʷʝʪʩʷ ʜʝʪʘʣʴʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʠʥʠʤʘʶʱʝʡ ʥʘ ʩʝʙʷ ʥʘʛʨʫʟʢʫ ʦʪ ʚʘʛʦʥʘ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʛʨʫʟʘ, ʠ ʧʝʨʝʜʘʶʱʝʡ ʵʪʫ ʥʘʛʨʫʟʢʫ ʥʘ ʢʦʣʸʩʘ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʨʝʣʴʩʳ. ʂ ʧʦʜʦʙʥʳʤ ʠʟʜʝʣʠʷʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ 
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ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʥʘʜʸʞʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ. ʊʘʢ, ʚ ʈʦʩʩʠʠ ʦʩʝʚʘʷ ʥʘʛʨʫʟʢʘ ʜʣʷ ʛʨʫʟʦʚʳʭ 

ʧʦʝʟʜʦʚ ʚ ʧʝʨʠʦʜ ʩ 1970-ʭ ʧʦ 2020-ʝ ʛʦʜʘ ʙʳʣʘ ʧʦʚʳʰʝʥʘ ʩ 20,5 ʢʅ ʜʦ 23,5 ʢʅ, 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʚʘʛʦʥʦʚ ʩ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʦʡ 25 ʢʅ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 

16% ʦʪ ʚʩʝʛʦ ʧʘʨʢʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2021 ʛʦʜ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ 

ʩʦʟʜʘʥʠʶ ʚʘʛʦʥʦʚ ʩ ʥʘʛʨʫʟʢʦʡ 27 ʢʅ [1,2].  

ɺʘʛʦʥʥʳʝ ʦʩʠ ʷʚʣʷʶʪʩʷ ʩʪʫʧʝʥʯʘʪʳʤʠ ʩʪʘʣʴʥʳʤʠ ʠʟʜʝʣʠʷʤʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʟʤʝʨʘʤʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʥʘʛʨʫʟʦʢ, ʥʘʣʠʯʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ [3]. ʆʩʥʦʚʥʳʤʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʩʠ ʷʚʣʷʶʪʩʷ ʰʝʡʢʘ ʦʩʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʙʫʢʩʦʚʦʛʦ ʫʟʣʘ, ʧʨʝʜʧʦʜʩʪʫʧʠʯʥʘʷ ʯʘʩʪʴ, ʧʦʜʩʪʫʧʠʯʥʘʷ ʯʘʩʪʴ 

ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢʦʣʸʩ ʠ ʩʨʝʜʥʷʷ ʯʘʩʪʴ [4] (ʨʠʩʫʥʦʢ 1). 

 

 

1-ʰʝʡʢʘ ʦʩʠ, 2-ʧʨʝʜʧʦʜʩʪʫʧʠʯʥʘʷ ʯʘʩʪʴ, 3-ʧʦʜʩʪʫʧʠʯʥʘʷ ʯʘʩʪʴ, 4- ʩʨʝʜʥʷʷ 

ʯʘʩʪʴ 

ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʯʘʩʪʠ ʚʘʛʦʥʥʦʡ ʦʩʠ ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ ʪʠʧʘ ʈʋ1ʐ 

ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʧʦʝʟʜʘ 

 

ʆʙʱʠʡ ʦʙʲʸʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʚ ʈʦʩʩʠʠ ʧʨʦʙʣʝʤʘʪʠʯʥʦ 

ʧʦʜʩʯʠʪʘʪʴ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ. ʆʜʥʘʢʦ, ʝʩʣʠ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʦʙʲʸʤ ʚʳʧʫʩʢʘ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʦʦʪʥʦʰʝʥʠʶ 

4 ʦʩʠ/ʚʘʛʦʥ, ʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʦʩʝʡ ʜʣʷ ʥʦʚʳʭ ʚʘʛʦʥʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 230 ʪʳʩ. 



11 
 

ʦʩʝʡ/ʛʦʜ ʟʘ ʧʝʨʠʦʜ 2015-2020 ʛʦʜ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʨʦʩʪʫ (ʨʠʩʫʥʦʢ 2) [5]. ʊʘʢʞʝ 

ʝʞʝʛʦʜʥʦ ʯʘʩʪʴ ʧʘʨʢʘ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʭʦʜʠʪ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʚʦ 

ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʪʦʯʢʘ ʢʦʣʸʩ ʠʣʠ ʠʭ ʟʘʤʝʥʘ ʥʘ ʥʦʚʳʝ ʧʦ 

ʩʠʩʪʝʤʝ çʩʪʘʨʘʷ ʦʩʴ ï ʥʦʚʳʝ ʢʦʣʸʩʘè (ʉʆʅʂ) [6]. ʅʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʘʛʦʥʥʳʭ 

ʦʩʝʡ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʟʘʤʝʥʳ ʧʨʠ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ. ʀʭ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2,5% ʦʪ ʚʩʝʛʦ ʦʙʲʸʤʘ ʢʦʣʸʩʥʳʭ ʧʘʨ, ʯʪʦ ʚ ʛʦʜʦʚʦʤ 

ʚʳʨʘʞʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 5 ʪʳʩ. ʦʩʝʡ ʚ ʛʦʜ [7,8]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʧʨʠʚʝʜʸʥʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ, ʙʦʣʝʝ 90% ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʚ ʈʌ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʣʸʩʥʳʭ ʧʘʨ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ. 

 

 

ʈʠʩʫʥʦʢ 2 ï ʉʪʘʪʠʩʪʠʢʘ ʧʦʪʨʝʙʥʦʩʪʠ ʈʌ ʚ ʥʦʚʳʭ ʚʘʛʦʥʥʳʭ ʦʩʷʭ  

ʟʘ 2015-2020 ʛʦʜʘ 

 

ʆʙʱʝʤʠʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʚ 2019 ʛʦʜʫ ʙʳʣʦ ʦʢʦʣʦ 1,1 

ʤʣʥ. ʰʪʫʢ, ʘ ʜʦʣʷ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣʘ 21,3% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. 

 

2015 2016 2017 2018 2019 2020

˥͍ͪͯͦ͘·͔ ͍͎͊ͦͤ·113916 146036 232584 275440 318132 230000

˸ˤ˽˿ 2012 3116 4000 5208 7444 6832

˴͙͊ͨͭ͊͡Έͤ·͚ ͔ͪͣͦͤͭ1300 1404 4310 6208 7090 4753

˽ˤ˶́ 536 1036 1964 3852 3272 4572

˶͙͍ͦͦͣͦͭ͟· 2528 2560 2520 3252 4044 3308
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1.2 ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ 

 

ʆʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʪʠʧʳ ʢʦʚʢʠ, ʩʚʦʙʦʜʥʘʷ ʠʣʠ ʨʘʜʠʘʣʴʥʘʷ, ʰʪʘʤʧʦʚʢʘ [9-11]. ʆʜʥʘʢʦ 

ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ï 

ʧʦʧʝʨʝʯʥʦ-ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʦʡ [12, 13]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʤʝʪʦʜʦʤ ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʩʘʤʳʭ ʧʝʨʚʳʭ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʨʷʜʝ ʧʨʦʠʟʚʦʜʩʪʚ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

[14]. ɼʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʰʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ï ʧʘʨʦʚʦʟʜʫʰʥʳʝ ʤʦʣʦʪʘ [15] (ʨʠʩʫʥʦʢ 3). 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʦʡ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

1. ʅʘʛʨʝʚ ʟʘʛʦʪʦʚʦʢ ʠʟ ʩʪʘʣʠ ʆʉ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 1100-1170 Áʉ 

2. ʇʨʦʪʷʞʢʘ ʦʜʥʦʡ ʧʦʣʦʚʠʥʳ ʟʘʛʦʪʦʚʢʠ ʜʦ ʜʠʘʤʝʪʨʘ 206 ʤʤ 

3. ʂʘʥʪʦʚʢʘ ʟʘʛʦʪʦʚʢʠ ʥʘ 180Á, ʧʨʦʪʷʞʢʘ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʰʝʡʢʠ 

4. ʇʦʚʪʦʨʥʘʷ ʢʘʥʪʦʚʢʘ ʥʘ 180Á, ʧʨʦʪʷʞʢʘ ʚʪʦʨʦʡ ʰʝʡʢʠ ʦʩʠ 

5. ʆʭʣʘʞʜʝʥʠʝ ʧʦʢʦʚʦʢ 

6. ʅʦʨʤʘʣʠʟʘʮʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 850 Áʉ 

7. ʆʭʣʘʞʜʝʥʠʝ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

8. ʋʜʘʣʝʥʠʝ ʦʢʘʣʠʥʳ 

9. ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʦʥʪʨʦʣʴ ʧʦʢʦʚʦʢ ʯʝʨʥʦʚʳʭ ʦʩʝʡ 
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ʈʠʩʫʥʦʢ 3 - ʇʘʨʦʚʦʟʜʫʰʥʳʡ ʤʦʣʦʪ ʜʣʷ ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʠ ʚʘʛʦʥʥʳʭ ʦʩʝʡ 

 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʠ ʤʘʣʳʡ 

ʦʙʲʸʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʘʣʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ (ʜʦ 9 ʦʩʝʡ ʚ ʯʘʩ), ʥʝʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʙʦʣʴʰʦʡ ʧʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʤʘʣʳʡ ʧʦʪʝʥʮʠʘʣ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ɺ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʦʡ ʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʨʦʮʝʩʩ ʛʦʨʷʯʝʡ ʦʙʲʸʤʥʦʡ ʰʪʘʤʧʦʚʢʠ ʚʘʛʦʥʥʳʭ ʦʩʝʡ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʰʪʘʤʧʦʚʢʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʢʚʘʜʨʘʪʥʦʛʦ 

ʩʝʯʝʥʠʷ ʠ ʰʪʘʤʧʦʚʢʫ ʚ ʜʚʘ ʧʝʨʝʭʦʜʘ ï ʥʘ ʧʝʨʚʦʤ ʧʝʨʝʭʦʜʝ ʧʨʦʠʩʭʦʜʠʪ ʩʙʠʚʢʘ 

ʛʨʘʥʝʡ ʠ ʧʦʣʫʯʝʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʢʦʚʢʠ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʨʘʟʤʝʨʘʤʠ. 

ʅʘ ʚʪʦʨʦʤ ʧʝʨʝʭʦʜʝ ʚ ʯʠʩʪʦʚʦʤ ʰʪʘʤʧʝ ʧʨʦʠʟʚʦʜʷʪ ʦʙʞʘʪʠʝ ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʢʘʥʪʦʚʦʢʦʡ ʜʦ ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʦʚʦʡ ʧʦʢʦʚʢʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʚʪʦʨʳʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʯʠʩʪʦʚʦʡ ʧʦʢʦʚʢʠ 

ʦʩʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʪʘʤʧ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ ʩ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʨʫʯʴʷʤʠ. ɺ 
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ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʸʭʨʫʯʴʝʚʦʛʦ ʰʪʘʤʧʘ (ʨʠʩʫʥʦʢ 4) ʟʘʛʦʪʦʚʢʘ 

ʢʚʘʜʨʘʪʥʦʛʦ ʠʣʠ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʚ ʧʝʨʚʦʤ ʨʫʯʴʝ ʦʙʞʠʤʘʝʪʩʷ ʧʦ ʚʩʝʡ ʜʣʠʥʝ 

ʜʦ ʜʠʘʤʝʪʨʘ ʧʦʜʩʪʫʧʠʯʥʦʡ ʯʘʩʪʠ. ɺʦ ʚʪʦʨʦʤ ʨʫʯʴʝ ʦʙʞʠʤʘʝʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ 

ʯʘʩʪʴ ʦʩʠ ʠ ʚ ʪʨʝʪʴʝʤ ï ʰʝʡʢʘ ʦʩʠ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʜʚʫʭ 

ʨʫʯʴʷʭ ʩʥʘʯʘʣʘ ʦʜʥʦʡ ʧʦʣʦʚʠʥʳ ʦʩʠ, ʘ ʧʦʩʣʝ ʢʘʥʪʦʚʢʠ ï ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʳʭ ʩʧʦʩʦʙʦʚ, ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʦʡ, ʚ 

ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʧʦʢʦʚʦʢ. ʆʜʥʘʢʦ ʵʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʤʘʩʩʠʚʥʦʛʦ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʪʨʝʙʦʚʘʪʝʣʴʥʘ ʢ ʢʘʯʝʩʪʚʫ ʠʩʧʦʣʥʝʥʠʷ ʰʪʘʤʧʦʚ ʠ ʢʦʥʪʨʦʣʶ ʠʭ ʠʟʥʦʩʘ, ʪʨʝʙʫʝʪ 

ʥʘʣʠʯʠʷ ʰʠʨʦʢʦʛʦ ʧʘʨʢʘ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʩʣʫʯʘʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʝʡ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʨʘʟʤʝʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʩʪʦʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ ʠ ʟʘʤʝʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘ. 

 

 

ʈʠʩʫʥʦʢ 4 - ʊʨʸʭʨʫʯʴʝʚʦʡ ʰʪʘʤʧ ʜʣʷ ʢʦʚʢʠ ʦʩʠ. 

 

ʅʘʠʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ 

ʷʚʣʷʝʪʩʷ ʨʘʜʠʘʣʴʥʘʷ ʢʦʚʢʘ (ʨʠʩʫʥʦʢ 5). ʉʫʱʥʦʩʪʴ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʤʥʦʛʦʢʨʘʪʥʦʤ ʦʙʞʘʪʠʠ ʟʘʛʦʪʦʚʢʠ ʯʝʪʳʨʴʤʷ ʢʨʝʩʪʦʦʙʨʘʟʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 
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ʙʦʡʢʘʤʠ. ɿʘ ʩʯʸʪ ʤʘʣʳʭ ʝʜʠʥʠʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʠʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʫʜʘʸʪʩʷ ʜʦʙʠʪʴʩʷ ʣʫʯʰʝʡ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʘʛʨʝʚʦʚ ʟʘ ʩʯʸʪ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʟʦʛʨʝʚʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʫʰʠʨʝʥʠʷ ʤʝʪʘʣʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʫʭʙʦʡʢʦʚʦʡ ʩʠʩʪʝʤʦʡ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ ʠ ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʪʨʝʱʠʥ ʚ ʦʙʲʸʤʝ ʟʘʛʦʪʦʚʢʠ [16]. 

ʊʘʢʞʝ ʚʘʞʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ 

ʧʦʣʫʯʘʝʤʳʭ ʧʦʢʦʚʦʢ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʧʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠ 

ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. ʆʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ 15 ʯʝʨʥʦʚʳʭ ʦʩʝʡ ʚ ʯʘʩ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʰʠʨʦʢʦʛʦ ʩʦʨʪʘʤʝʥʪʘ ʧʦʢʦʚʦʢ ʜʣʷ ʦʩʝʡ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʩʧʦʣʴʟʫʷ 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʠʥʩʪʨʫʤʝʥʪ ʠ, ʢʦʨʨʝʢʪʠʨʫʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʦʛʨʘʤʤʫ ʢʦʚʢʠ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʚʦʡʥʳʭ ʦʩʝʡ (ʜʚʫʭ ʯʝʨʥʦʚʳʭ ʦʩʝʡ, ʩʦʝʜʠʥʸʥʥʳʭ ʚ 

ʦʙʣʘʩʪʠ ʰʝʡʢʠ). ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ ʩ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ [17]. 

 

 

1, 2 ï ʤʘʥʠʧʫʣʷʪʦʨʳ, 3 ï ʢʦʚʦʯʥʳʡ ʙʣʦʢ 

ʈʠʩʫʥʦʢ 5 - ʉʭʝʤʘ ʨʘʜʠʘʣʴʥʦ-ʢʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʠ ʜʝʬʦʨʤʘʮʠʠ ʚ ʢʦʚʦʯʥʳʭ 

ʙʦʡʢʘʭ 
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ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʥʘʰʸʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʦʩʥʦʚʝ 

ʨʘʜʠʘʣʴʥʦʡ ʢʦʚʢʠ ʧʨʦʩʪʨʦʝʥʳ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʣʦʰʥʳʭ ʚʘʛʦʥʥʳʭ 

ʦʩʝʡ ʥʘ ʄʦʪʦʚʠʣʠʭʠʥʩʢʠʭ ʟʘʚʦʜʘʭ ʠ ʋʨʘʣʚʘʛʦʥʟʘʚʦʜʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [18]. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʥʘ ʜʘʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʩʦʩʪʦʠʪ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʇʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʣʶʤʘ ʩʝʯʝʥʠʝʤ 

450ʭ540 ʤʝʪʦʜʦʤ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʟʣʠʚʢʠ ʠ ʝʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʟʘʛʦʪʦʚʢʫ ʧʦʜʘʶʪ 

ʥʘ ʫʯʘʩʪʦʢ ʈʂʄ. ʂʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʨʘʜʠʘʣʴʥʦ-ʢʦʚʦʯʥʦʡ ʤʘʰʠʥʝ SXP-

55 (ʬʠʨʤʳ çGFMè ɸʚʩʪʨʠʷ, ʨʠʩʫʥʦʢ 6). 

 

 

ʈʠʩʫʥʦʢ 6 - ʂʦʚʢʘ ʚʘʛʦʥʥʦʡ ʦʩʠ ʥʘ ʈʂʄ SXP-55 

 

ɿʘʛʦʪʦʚʢʠ ʥʘʛʨʝʚʘʶʪ ʚ ʢʦʣʴʮʝʚʦʡ ʧʝʯʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 1180Áʉ. ʅʘʛʨʝʚ ʚ 

ʧʝʯʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʯʝʪʳʨʸʭ ʟʦʥʘʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʧʦ ʚʩʝʤʫ ʦʙʲʸʤʫ ʤʝʪʘʣʣʘ. ʅʘʛʨʝʪʘʷ ʟʘʛʦʪʦʚʢʘ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʧʝʯʠ ʠ ʧʝʨʝʜʘʸʪʩʷ 

ʢ ʦʜʥʦʤʫ ʠʟ ʤʘʥʠʧʫʣʷʪʦʨʦʚ, ʚ ʢʦʪʦʨʦʤ ʦʥʘ ʟʘʞʠʤʘʝʪʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʦʧʝʨʘʮʠʡ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʄʘʥʠʧʫʣʷʪʦʨ ʧʝʨʝʤʝʱʘʝʪʩʷ ʢ ʢʦʚʦʯʥʦʤʫ ʙʣʦʢʫ, 

ʚʚʦʜʷ ʢʦʥʝʮ ʟʘʛʦʪʦʚʢʠ ʚ ʟʦʥʫ ʢʦʚʦʯʥʳʭ ʙʦʡʢʦʚ, ʢʦʪʦʨʳʝ ʩʦʚʝʨʰʘʶʪ ʜʚʠʞʝʥʠʷ 

ʧʦ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʦʙʞʠʤʘʷ ʢʦʥʝʮ ʚʘʣʘ. ʇʨʠ ʵʪʦʤ ʤʘʥʠʧʫʣʷʪʦʨ ʥʝ ʪʦʣʴʢʦ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʧʝʨʝʤʝʱʘʝʪ ʟʘʛʦʪʦʚʢʫ, ʥʦ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʝʸ ʢʘʥʪʦʚʢʫ ʤʝʞʜʫ 

ʫʜʘʨʘʤʠ [19].  

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʙʞʘʪ ʦʜʠʥ ʢʦʥʝʮ ʦʩʠ, ʟʘʛʦʪʦʚʢʘ ʧʝʨʝʜʘʸʪʩʷ ʚʦ ʚʪʦʨʦʡ 

ʤʘʥʠʧʫʣʷʪʦʨ ʩʢʚʦʟʴ ʢʦʚʦʯʥʳʡ ʙʣʦʢ. ɺ ʤʦʤʝʥʪ ʧʝʨʝʜʘʯʠ ʙʦʡʢʠ ʨʘʟʚʦʜʷʪʩʷ ʠ 

ʦʙʞʘʪʠʝ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʙʦʡʢʠ ʦʙʞʠʤʘʶʪ ʚʪʦʨʦʡ ʢʦʥʝʮ ʦʩʠ. 

ʆʙʞʘʪʘʷ ʩ ʜʚʫʭ ʢʦʥʮʦʚ ʦʩʴ ʨʘʟʛʨʫʟʦʯʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʧʝʨʝʜʘʸʪʩʷ ʥʘ 

ʦʭʣʘʜʠʪʝʣʴʥʳʡ ʩʪʦʣ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʩʪʳʚʘʥʠʷ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʦʡ ʧʨʠʤʝʥʝʥʠʝ ʈʂʄ SXP-55 ʧʦʟʚʦʣʠʣʦ 

ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʤʝʪʘʣʣʘ ʜʦ 30% ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʘʛʦʥʥʳʭ ʦʩʝʡ, ʘ ʪʘʢʞʝ, 

ʠʟ-ʟʘ ʤʝʥʴʰʝʛʦ ʧʨʠʧʫʩʢʘ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʤʝʪʘʣʣʘ 

ʧʨʠ ʪʦʢʘʨʥʳʭ ʨʘʙʦʪʘʭ ʥʘ 40-50%. 

ʂʘʢ ʠ ʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳ, ʋʨʘʣʚʘʛʦʥʟʘʚʦʜ (ʋɺɿ) ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ 

ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʦʩʝʡ ʚ ʈʦʩʩʠʠ. ʅʘ 

ʋɺɿ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʨʘʜʠʘʣʴʥʦ-ʢʦʚʦʯʥʘʷ ʤʘʰʠʥʘ ʤʦʜʝʣʠ RF-35 ʬʠʨʤʳ GFM 

(ʨʠʩʫʥʦʢ 7), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʭʚʘʪʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʥʦʤʝʥʢʣʘʪʫʨʫ ʦʩʝʡ, 

ʠʩʧʦʣʴʟʫʝʤʫʶ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ 

ʘʛʨʝʛʘʪʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 200 ʪʳʩʷʯ ʦʩʝʡ ʚ ʛʦʜ. 
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ʈʠʩʫʥʦʢ 7 - ʂʦʚʢʘ ʚʘʛʦʥʥʦʡ ʦʩʠ ʥʘ ʈʂʄ RF-35 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʋɺɿ ʦʩʝʚʘʷ ʟʘʛʦʪʦʚʢʘ ʧʦʣʫʯʘʝʪʩʷ ʧʨʦʢʘʪʢʦʡ ʅʃɿ 

ʨʘʟʤʝʨʦʤ 300ʭ360 ʤʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʠʪʢʦʚ. ʉ ʮʝʣʴʶ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʚʘʢʫʫʤʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ. ʇʦʩʣʝ ʧʨʦʢʘʪʢʠ ʧʦʣʫʯʝʥʥʳʝ ʟʘʛʦʪʦʚʢʠ ʨʘʟʤʝʨʘʤʠ 

215ʭ215 ʤʤ ʧʝʨʝʜʘʶʪʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʵʪʘʧʦʚ ʦʙʨʘʙʦʪʢʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʦʧʝʨʘʮʠʡ - ʙʣʶʤ ʢʨʘʥʦʤ ʧʦʜʘʶʪ ʥʘ ʟʘʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʜʘʝʪ ʝʛʦ ʥʘ ʨʦʣʴʛʘʥʛʠ ʠʥʜʫʢʪʦʨʘ. ʇʦʩʣʝʜʥʠʡ, ʩʦʩʪʦʠʪ ʠʟ 20 

ʠʥʜʫʢʮʠʦʥʥʳʭ ʢʘʪʫʰʝʢ, ʦʙʨʘʟʫʶʱʠʭ ʪʨʠ ʟʦʥʳ ʥʘʛʨʝʚʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ 

ʟʘʛʦʪʦʚʢʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʦʜʦʦʭʣʘʞʜʘʝʤʳʭ ʧʨʠʚʦʜʥʳʭ ʨʦʣʠʢʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʩʝʢʮʠʷʤʠ. ʀʟ ʠʥʜʫʢʪʦʨʘ ʥʘʛʨʝʪʘʷ ʟʘʛʦʪʦʚʢʘ ʧʦʩʪʫʧʘʝʪ 

ʥʘ ʧʦʚʦʨʦʪʥʳʡ ʨʦʣʴʛʘʥʛ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʪʨʦʣʴ ʠ ʟʘʧʠʩʴ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʠ ʜʘʣʝʝ ʥʘ ʨʦʣʴʛʘʥʛ ʨʘʜʠʘʣʴʥʦ ʢʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʜʣʷ ʢʦʚʢʠ ʦʩʝʡ 

ʠʟ ʢʚʘʜʨʘʪʥʦʡ ʠʣʠ ʢʨʫʛʣʦʡ ʟʘʛʦʪʦʚʢʠ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 8. 
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ʈʠʩʫʥʦʢ 8 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʡ ʥʘ ʋɺɿ 

 

ʆʩʴ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ Ñ1 ʤʤ ʧʦ ʜʠʘʤʝʪʨʘʣʴʥʳʤ ʨʘʟʤʝʨʘʤ, ʘ 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʝʪ 2,5ð3 ʤʠʥ. ʋʧʨʘʚʣʷʝʪ ʘʛʨʝʛʘʪʘʤʠ ʤʘʰʠʥʳ ʩ 

ʧʫʣʴʪʘ ʦʧʝʨʘʪʦʨ. ʈʘʜʠʘʣʴʥʦ-ʢʦʚʦʯʥʘʷ ʤʘʰʠʥʘ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʙʦʡʢʦʚ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʟʘʛʦʪʦʚʢʫ ʦʙʞʠʤʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʯʝʪʳʨʝʭ ʩʪʦʨʦʥ, ʚ ʦʯʘʛʝ 

ʜʝʬʦʨʤʘʮʠʠ ʩʦʟʜʘʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʭʝʤʘ ʪʝʯʝʥʠʷ ʤʝʪʘʣʣʘ, ʫʤʝʥʴʰʘʶʱʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʣʠ ʨʘʟʚʠʪʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ. ʂʦʚʢʫ ʥʘ 

ʈʂʄ ʚʝʜʫʪ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʙʠʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ 

ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʢʦʚʢʠ ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʘʜʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʟʦʛʨʝʚʦʤ ʟʘ ʩʯʝʪ ʪʝʧʣʦʚʦʛʦ ʵʬʬʝʢʪʘ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ 

[20, 21]. 

ɺ 2007 ʛ. ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʚʳʭ ʟʘʛʦʪʦʚʦʢ ʠʟ 

ʅʃɿ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʜʠʘʤʝʪʨʦʤ 430 ʤʤ. ɺ ʢʦʣʦʜʮʘʭ ʅʃɿ ʥʘʛʨʝʚʘʣʠ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʝʬʦʨʤʘʮʠʠ, ʘ ʟʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʣʠ ʝʸ ʧʨʦʢʘʪʢʫ ʜʦ ʢʚʘʜʨʘʪʥʦʛʦ 

ʩʝʯʝʥʠʷ 240ʭ360 ʤʤ ʚ ʦʙʞʠʤʥʦʡ ʢʣʝʪʠ ç1150è. ɼʘʣʴʥʝʡʰʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʚʳʭ ʟʘʛʦʪʦʚʦʢ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʠʟʣʦʞʝʥʦʡ ʚʳʰʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʦʩʝʚʦʡ ʣʠʢʚʘʮʠʠ ʠ 
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ʧʦʨʠʩʪʦʩʪʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. ʆʜʥʘʢʦ ʪʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʦʩʝʚʦʡ ʟʘʛʦʪʦʚʢʠ ʠʟ ʢʨʫʛʣʳʭ ʩʣʠʪʢʦʚ ʜʠʘʤʝʪʨʦʤ 430 ʤʤ ʦʢʘʟʘʣʘʩʴ ʥʝ 

ʵʢʦʥʦʤʠʯʥʦʡ ʜʣʷ ʫʩʣʦʚʠʡ ʆɸʆ çʅʊʄʂè ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦʜʦʛʨʝʚʦʚ ʙʣʶʤʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʪʝʨʷʤ ʛʦʜʥʦʛʦ 

ʤʝʪʘʣʣʘ [22]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ 

ʚ ʪʨʸʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʩʠʤʤʝʪʨʠʯʥʳʭ ʠʟʜʝʣʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʦʬʠʣʴʥʳʭ ʠʟʜʝʣʠʡ ʠ ʩʧʣʦʰʥʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ (ʨʠʩʫʥʦʢ 9). ɼʣʷ 

ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 1975 ʛʦʜʫ ʥʘ ʋʢʨʘʠʥʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʪʨʸʭʚʘʣʢʦʚʳʡ 

ʦʩʝʧʨʦʢʘʪʥʳʡ ʩʪʘʥ 250, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠ ʠʟʛʦʪʦʚʣʝʥʥʳʡ ɺʅʀʀʄʝʪʤʘʰ ʠ 

ʕɿʊʄ, ʨʘʙʦʪʘʶʱʠʡ ʧʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ [23]. ʅʘʛʨʝʪʘʷ ʟʘʛʦʪʦʚʢʘ 

ʟʘʞʠʤʘʝʪʩʷ ʛʦʣʦʚʢʦʡ ʥʘʪʷʞʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʯʝʨʝʟ ʦʯʘʛ 

ʜʝʬʦʨʤʘʮʠʠ ʨʘʙʦʯʝʡ ʢʣʝʪʠ, ʚ ʢʦʪʦʨʦʤ ʦʙʞʠʤʘʝʪʩʷ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʨʘʙʦʯʠʤʠ ʚʘʣʢʘʤʠ, ʨʘʟʚʸʨʥʫʪʳʤʠ ʥʘ ʫʛʦʣ ʧʦʜʘʯʠ 3-6Á. ɺʦ ʚʨʝʤʷ ʦʙʞʘʪʠʷ 

ʚʘʣʢʠ ʤʦʛʫʪ ʩʚʦʜʠʪʴʩʷ ʠʣʠ ʨʘʟʚʦʜʠʪʴʩʷ ʧʨʠ ʧʦʤʦʱʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʠʩʭʦʜʷ ʠʟ ʧʨʦʬʠʣʷ ʯʝʨʥʦʚʦʡ ʦʩʠ, ʢʦʪʦʨʫʶ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʠʪʴ. ɺʦ ʠʟʙʝʞʘʥʠʝ 

ʦʙʨʳʚʦʚ ʚʦ ʚʨʝʤʷ ʧʨʦʢʘʪʢʠ ʟʘʛʦʪʦʚʢʘ ʠʥʪʝʥʩʠʚʥʦ ʦʭʣʘʞʜʘʝʪʩʷ ʚʦʜʦʡ ʠʣʠ ʚ 

ʩʣʫʯʘʝ ʧʨʦʢʘʪʢʠ ʩʪʘʣʝʡ, ʥʝ ʜʦʧʫʩʢʘʶʱʠʭ ʨʝʟʢʦʛʦ ʤʝʩʪʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, 

ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʨʷʜʢʘ 1 ʤʠʥʫʪʳ ʥʘ ʦʩʴ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʤʘʣʳʝ ʧʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. ʆʜʥʘʢʦ ʫ ʥʝʸ 

ʝʩʪʴ ʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʱʘʪʝʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʩʝʚʦʛʦ ʥʘʪʷʞʝʥʠʷ ʟʘʛʦʪʦʚʢʠ [24]. 
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ʘ) 

 

ʘ ï ʜʠʩʢʦʚʳʝ ʚʘʣʢʠ; ʙ ï ʢʦʥʠʯʝʩʢʠʝ ʚʘʣʢʠ 

ʈʠʩʫʥʦʢ 9 ï ʉʭʝʤʘ ʧʦʧʝʨʝʯʥʦ-ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ 

 

ʉʪʘʥ 250 ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʘʛʨʝʛʘʪʦʤ, ʠʟʛʦʪʘʚʣʠʚʘʶʱʠʤ ʚʘʛʦʥʥʳʝ 

ʦʩʠ ʤʝʪʦʜʦʤ ʧʦʧʝʨʝʯʥʦ-ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʷʜʝ 

ʟʘʨʫʙʝʞʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʚʳʷʚʣʝʥ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ [25-27]. 

ɽʱʸ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʯʝʨʥʦʚʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʷʚʣʷʝʪʩʷ 

ʧʦʧʝʨʝʯʥʦ-ʢʣʠʥʦʚʘʷ ʧʨʦʢʘʪʢʘ. ɽʸ ʨʘʟʨʘʙʦʪʯʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʤʦʤʝʥʪʦʚ ʚʳʜʝʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦ 120 ʦʩʝʡ/ʯʘʩ, ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, 

ʵʢʦʥʦʤʠʶ ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʝʟʴ ʢʦʥʮʝʚʳʭ ʯʘʩʪʝʡ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʦʢʘʪʢʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʦʧʝʨʝʯʥʦ-ʢʣʠʥʦʚʘʷ ʧʨʦʢʘʪʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʘʣʢʦʚ ʠʣʠ ʧʣʠʪ, ʦʜʥʘʢʦ ʜʣʷ 

ʦʙʦʠʭ ʚʘʨʠʘʥʪʦʚ, ʢʘʢ ʠ ʜʣʷ ʰʪʘʤʧʦʚʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ [28-

30]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʜʦʙʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 
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ʨʘʟʣʠʯʥʳʭ ʠʟʜʝʣʠʡ, ʚ ʦʙʣʘʩʪʠ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʦʥʘ ʧʦʢʘ ʥʝ ʥʘʰʣʘ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. 

ʊʘʢʞʝ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘʷʚʣʝʥʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʧʦʧʝʨʝʯʥʦ-ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʠ ʧʦʧʝʨʝʯʥʦ-

ʢʣʠʥʦʚʦʡ ʧʨʦʢʘʪʢʠ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʆʄɼ ʩ ʮʝʣʴʶ ʜʝʬʦʨʤʘʮʠʠ ʅʃɿ ʠʣʠ ʩʣʠʪʢʘ ʠ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʩʪʝʧʝʥʠ 

ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʯʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʝʨʥʦʚʳʭ ʦʩʝʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʟʘʷʚʣʝʥʥʦʡ. 

 

1.3 ʀʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʟʘʛʦʪʦʚʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʘʛʦʥʥʳʭ ʦʩʝʡ 

 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ, 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʤʝʪʘʣʣʘ, ʢʦʪʦʨʳʡ ʦʛʦʚʘʨʠʚʘʝʪʩʷ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ISO ʠ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʶʟʦʤ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ UIC, ʥʘ ʙʘʟʝ 

ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ. 

ʀʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʷʚʣʷʝʪʩʷ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ 0,22-0,6% ʠ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʢʦʪʦʨʳʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʘʛʦʥʥʳʝ ʦʩʠ 

ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɼʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʦʝʟʜʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʩʠ ʠʟ 

ʤʝʪʘʣʣʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʨʦʤʘ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ ʧʦʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʫʶ ʠ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ ʤʝʪʘʣʣʘ, 

ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʩʪʘʣʦʩʪʥʳʭ 

ʪʨʝʱʠʥ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦ ʧʨʠʯʠʥʝ ʪʷʞʸʣʳʭ 
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ʨʝʞʠʤʦʚ ʪʦʨʤʦʞʝʥʠʷ, ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʠ ʫʚʝʣʠʯʝʥʠʷ ʚ ʩʚʷʟʠ ʵʪʦʛʦ 

ʪʝʨʤʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʜʘʥʥʳʭ ʩʪʘʣʷʭ ʩʥʠʞʘʶʪ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʤʘʨʢʦʡ ʩʪʘʣʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʛʦʥʥʳʭ 

ʦʩʝʡ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʩʪʘʣʴ ʆʉ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʩʝʚʳʭ ʩʪʘʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ, ʘ ʚ ʪʘʙʣʠʮʝ 2 ï 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʩʪʘʣʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 33200-2014. 

 

ʊʘʙʣʠʮʘ 1 - ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʪʘʣʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʘʛʦʥʥʳʭ ʦʩʝʡ [31, 32] 

ʉʪʘʥʜʘʨʪ 
ʄʘʨʢʘ 

ʩʪʘʣʠ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, % 

C Mn Si 
ʥʝ ʙʦʣʝʝ 

V S P Cr Ni Cu Mo 

ɻʆʉʊ 

4728-2010 
ʆʉ 

0,42-

0,5 

0,6-

0,9 

0,15-

0,35 
- 0,035 0,035 0,3 0,3 0,25 - 

BS5892 

(ɸʥʛʣʠʷ) 

ɸ1 0,4 1,2 0,5 0,05 0,04 0,04 0,3 0,3 0,3 0,08 

ɸ2 0,5 1,2 0,5 0,05 0,04 0,04 0,3 0,3 0,3 0,08 

ɸ3 0,4 1,6 0,5 0,1 0,04 0,04 0,5 0,3 0,3 0,4 

ɸ4 0,4 0,8 0,5 0,1 0,04 0,04 1,2 0,3 0,3 0,35 

AAR M101 

(ʉʐɸ) 

F 
0,45-

0,59 

0,6-

0,9 
>0,15 

0,02-

0,08 
0,05 0,045 - - - - 

G, H - 
0,6-

0,9 
>0,15 

0,02-

0,08 
0,05 0,045 - - - - 

EN 

13261:2020 

(ɽʉ) 

EA1 <0,4 <1,2 <0,5 0,06 0,015 0,02 0,3 0,3 0,3 0,08 

EA4 
0,22-

0,29 

0,5-

0,8 

0,15-

0,4 
0,06 0,015 0,02 

0,9-

1,2 
0,3 0,3 0,08 

 

ʄʝʪʘʣʣ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʧʦʣʫʯʘʶʪ ʚʳʧʣʘʚʢʦʡ ʚ 

ʵʣʝʢʪʨʦʧʝʯʘʭ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʢʦʥʚʝʨʪʝʨʦʚ. ʆʪʣʠʚʢʘ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʢ ʚ 
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ʩʣʠʪʢʠ, ʪʘʢ ʠ ʧʨʠ ʧʦʤʦʱʠ ʤʘʰʠʥ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʟʘʛʦʪʦʚʦʢ. ʇʦ ʬʦʨʤʝ 

ʩʝʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʢʨʫʛʣʳʝ, ʪʘʢ ʠ ʢʚʘʜʨʘʪʥʳʝ.  

ʊʘʢ ʢʘʢ ʦʩʴ ʠʩʧʳʪʳʚʘʝʪ ʧʦʩʪʦʷʥʥʳʝ ʮʠʢʣʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʪʦ ʩʪʘʥʜʘʨʪʳ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ 

ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʦʩʠ. 

 

ʊʘʙʣʠʮʘ 2 - ɿʘʛʨʷʟʥʝʥʥʦʩʪʴ ʩʪʘʣʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ [33] 

ʊʠʧ ʚʢʣʶʯʝʥʠʡ ʋʩʣʦʚʥʦʝ 

ʦʙʦʟʥʘʯʝʥʠʝ 

ʚʢʣʶʯʝʥʠʡ 

ʉʨʝʜʥʠʡ ʙʘʣʣ, ʥʝ ʙʦʣʝʝ, ʜʣʷ ʦʩʝʡ 

ʢʘʪʝʛʦʨʠʡ 

ɸ ɺ 

ʠʟ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ 

ʟʘʛʦʪʦʚʦʢ 

ʠʟ ʩʣʠʪʢʦʚ 

ʉʫʣʴʬʠʜʳ ʉ 1,5 2,5 3,5 

ʆʢʩʠʜʳ ʩʪʨʦʯʝʯʥʳʝ ʆʉ 1,5 2,5 3,5 

ʉʠʣʠʢʘʪʳ ʧʣʘʩʪʠʯʥʳʝ ʉʇ 1,5 2,5 3,5 

ʉʠʣʠʢʘʪʳ ʭʨʫʧʢʠʝ ʉʍ 1,5 2,5 3,5 

ʉʠʣʠʢʘʪʳ 

ʥʝʜʝʬʦʨʤʠʨʫʶʱʠʝʩʷ 
ʉʅ 1,5 2,5 3,5 

 

ʆʪʤʝʯʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʧʨʦʪʠʚʦʬʣʦʢʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʞʝ ʧʨʠ 

ʚʘʢʫʫʤʠʨʦʚʘʥʠʠ ʩʪʘʣʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚʦʜʦʨʦʜʘ ï ʵʪʠ 

ʦʧʝʨʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʩʥʷʪʴ ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʝʬʝʢʪʦʚ ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʛʦʥʥʦʡ ʦʩʠ, ʪʘʢ ʠ ʚ ʝʝ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ [34]. 

ʆʪʜʝʣʴʥʳʤ ʧʫʥʢʪʦʤ ʚ ʩʪʘʥʜʘʨʪʘʭ ʜʣʷ ʯʝʨʥʦʚʳʭ ʦʩʝʡ ʧʨʦʧʠʩʳʚʘʝʪʩʷ 

ʪʨʝʙʫʝʤʘʷ ʩʪʝʧʝʥʴ ʫʢʦʚʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 3 ʜʣʷ 

ʣʦʢʦʤʦʪʠʚʦʚ ʠ ʚʘʛʦʥʦʚ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ 
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ʜʘʥʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʧʨʦʨʘʙʘʪʳʚʘʝʪʩʷ, ʘ ʦʩʝʚʘʷ 

ʧʦʨʠʩʪʦʩʪʴ, ʧʨʠ ʥʘʣʠʯʠʠ, ʫʩʪʨʘʥʷʝʪʩʷ [35]. 

 

1.4 ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʝʡ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʜʸʪʩʷ ʚ ʦʙʣʘʩʪʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʥʪʨʦʣʷ ʚʘʛʦʥʥʳʭ ʦʩʝʡ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʫʩʪʘʣʦʩʪʥʦʡ 

ʧʨʦʯʥʦʩʪʠ ʠ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ. ʊʘʢ, ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʸʥʥʳʭ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ ʧʨʠ 

ʮʠʢʣʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ [36-41]. ɺ ʦʩʥʦʚʥʦʤ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ 

ʜʣʷ ʦʩʝʡ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʊʘʢʞʝ ʦʪʜʝʣʴʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʧʦʜʦʙʥʳʭ ʦʩʝʡ ʠ ʩʢʦʨʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ ʚ ʘʛʨʝʩʩʠʚʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ [42-46]. 

ʇʦʚʳʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʠ ʫʚʝʣʠʯʝʥʠʷ ʠʭ 

ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʦʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: 

ʠʟʤʝʥʝʥʠʝʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʪʘʣʠ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʝʜʝʣʘ ʝʸ ʧʨʦʯʥʦʩʪʠ, 

ʫʚʝʣʠʯʝʥʠʝʤ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʦʩʠ, ʠʟʤʝʥʝʥʠʝʤ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʝʨʝʭʦʜʦʤ ʦʪ ʩʧʣʦʰʥʳʭ ʦʩʝʡ ʢ ʧʦʣʳʤ. 

ɺʳʧʣʘʚʢʘ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʘʣʠ, ʦʙʣʘʜʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʪʘʧʦʚ, ʪʘʢ ʢʘʢ ʧʦʣʫʯʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʠʣʠ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʧʦʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʡ [47-49]. ʀʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʩʝʚʦʡ ʩʪʘʣʠ 

ʚʠʜʠʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʪʘʢ ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦ 

ʦʮʝʥʢʘʤ ʈʦʩʪʨʘʥʩʥʘʜʟʦʨʘ ʥʘʭʦʜʠʪʩʷ ʦʢʦʣʦ 82,5 ʪʳʩ. ʚʘʛʦʥʥʳʭ ʦʩʝʡ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʜʦ 1979 ʛʦʜʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʧʦʜ ʦʩʝʚʫʶ 

ʥʘʛʨʫʟʢʫ 20,5-22 ʪʦʥʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʝʡʩʪʚʫʶʱʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʘ ʦʩʝʚʘʷ ʥʘʛʨʫʟʢʘ 23,5 ʪʦʥʥʳ. ʄʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ ʧʦ ʧʨʠʯʠʥʝ 

ʫʩʪʘʣʦʩʪʥʦʛʦ ʠʟʣʦʤʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ 
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ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʪʘʣʠ, ʦʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʦʜʦʣʞʘʶʪʩʷ [50]. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʦʩʝʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʣʸʛʢʠʭ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʧʣʦʰʥʳʤʠ. ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʥʝʙʦʣʴʰʦʤ ʪʠʧʝ ʧʦʜʚʠʞʥʳʭ ʩʦʩʪʘʚʦʚ ʧʦ 

ʧʨʠʯʠʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʜʰʠʧʥʠʢʦʚ ʥʝ ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʦʩʠ, ʘ ʩ 

ʚʥʫʪʨʝʥʥʝʡ, ʧʦʩʣʝ ʢʦʣʸʩ. ʉʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʥʘʜʸʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʠ ʚʥʫʪʨʝʥʥʝʡ ʢʦʤʧʦʟʠʪʥʦʡ ʯʘʩʪʠ ʪʘʢʞʝ ʚʳʟʳʚʘʶʪ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʚʦʧʨʦʩʳ [51, 52]. ʊʘʢʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪʘʭ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʸʩʥʳʭ ʧʘʨ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʘʥʘʣʦʛʠʯʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ [53]. 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʚʤʝʩʪʦ 

ʥʘʢʘʪʢʠ ʨʦʣʠʢʘʤʠ [54, 55] ʧʨʝʜʣʘʛʘʶʪʩʷ ʜʨʦʙʝʩʪʨʫʡʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʣʘʟʝʨʥʦʝ 

ʫʧʨʦʯʥʝʥʠʝ, ʠʥʜʫʢʮʠʦʥʥʘʷ ʟʘʢʘʣʢʘ [56-60]. ʆʜʥʘʢʦ ʧʨʠʤʝʥʠʤʦ ʢ ʚʘʛʦʥʥʳʤ 

ʦʩʷʤ ʧʦʜʦʙʥʳʝ ʤʝʪʦʜʳ ʥʝ ʧʦʢʘʟʳʚʘʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʠ ʧʦʢʘ ʥʝ ʥʘʰʣʠ ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʋʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʠ ʧʦʚʳʰʝʥʠʝ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʈʦʩʩʠʠ. ɹʦʣʴʰʠʭ ʫʩʧʝʭʦʚ ʚ ʦʙʣʘʩʪʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʷʞʝʣʦʥʘʛʨʫʞʝʥʥʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʜʦʩʪʠʛʣʠ ʉʐɸ, ʛʜʝ ʦʩʝʚʘʷ 

ʥʘʛʨʫʟʢʘ ʩ 1925 ʧʦ 2010 ʛʦʜʘ ʚʦʟʨʦʩʣʘ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ, ʩ 16,8 ʪʩ ʜʦ 35,7 ʪʩ 

[61]. ʆʜʥʘʢʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʚʳʰʝʥʠʝ ʦʩʝʚʦʡ 

ʥʘʛʨʫʟʢʠ ʩ 23,5 ʪʩ ʜʦ 27 ʪʩ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʘʩʪʦʪʳ ʧʦʚʨʝʞʜʝʥʠʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʜʦ 2-2,5 ʨʘʟ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʚʝʜʸʪ ʢ ʚʳʩʦʢʠʤ 

ʢʘʧʠʪʘʣʴʥʳʤ ʟʘʪʨʘʪʘʤ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʚʩʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ [62, 63].  

ʊʨʝʪʴʠʤ ʩʧʦʩʦʙʦʤ ʫʣʫʯʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ ʚʘʛʦʥʥʳʭ ʦʩʝʡ 

ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ 

ʚʤʝʩʪʦ ʩʧʣʦʰʥʳʭ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʠʤʝʝʪ ʢʘʢ ʦʯʝʚʠʜʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʚʠʜʝ ʤʝʥʴʰʝʡ ʤʘʩʩʳ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʵʢʦʥʦʤʠʠ ʤʝʪʘʣʣʘ 
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ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʩʥʠʞʝʥʠʷ ʥʝʧʦʜʨʝʩʩʦʨʝʥʥʦʡ ʤʘʩʩʳ, ʫʤʝʥʴʰʝʥʠʝ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʧʦʨʦʞʥʝʛʦ ʩʦʩʪʘʚʘ, ʪʘʢ ʠ ʨʷʜ ʥʝʦʯʝʚʠʜʥʳʭ ï 

ʣʫʯʰʝʝ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʫʧʨʦʯʥʝʥʠʝ ʧʦʣʳʭ ʠʟʜʝʣʠʡ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ, ʣʫʯʰʘʷ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʫʜʘʨʥʳʤ ʥʘʛʨʫʟʢʘʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʳʝ ʚʘʛʦʥʥʳʝ ʦʩʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʧʝʨʘʮʠʠ ʛʣʫʙʦʢʦʛʦ ʩʚʝʨʣʝʥʠʷ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʥʦʡ ʦʩʠ, ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʤʝʪʘʣʣʘ ʚ ʩʪʨʫʞʢʫ 

ʠ ʫʤʝʥʴʰʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʨʘʟʨʝʟʘʝʪ 

ʧʨʦʜʦʣʴʥʫʶ ʤʘʢʨʦʩʪʨʫʢʪʫʨʫ ʤʝʪʘʣʣʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʧʨʠ ʦʧʝʨʘʮʠʷʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʠʣʷ ʦʩʠ ʤʝʪʦʜʘʤʠ ʆʄɼ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʘ ʦʩʠ ʨʷʜʦʤ ʩ ʦʪʚʝʨʩʪʠʝʤ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʬʘʢʪʦʨʳ ʫʚʝʣʠʯʠʚʘʶʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʣʦʡ ʚʘʛʦʥʥʦʡ ʦʩʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʧʣʦʰʥʦʡ. ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʳʭ ʦʩʝʡ ʚ ʧʦʜʚʠʞʥʦʤ ʩʦʩʪʘʚʝ 

ʣʦʢʦʤʦʪʠʚʦʚ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʦʧʨʘʚʜʳʚʘʝʪ ʠʭ 

ʚʳʩʦʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 

ʢʦʥʪʨʦʣʴ ʦʩʝʡ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʙʝʟ ʜʝʤʦʥʪʘʞʘ ʢʦʣʸʩʥʳʭ ʧʘʨ (ʨʠʩʫʥʦʢ 10) 

[64, 65].  

 

 

ʘ       ʙ 

ʈʠʩʫʥʦʢ 10 ï ʉʧʦʩʦʙʳ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʩʧʣʦʰʥʳʭ (ʘ) ʠ 

ʧʦʣʳʭ (ʙ) ʚʘʛʦʥʥʳʭ ʦʩʝʡ 
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ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʥʘ 

ʚʩʝʭ ʚʠʜʘʭ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʠʣʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʝʨʘʮʠʠ ʛʣʫʙʦʢʦʛʦ ʩʚʝʨʣʝʥʠʷ, ʘ ʮʝʥʪʨʘʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ 

ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʥʘ ʵʪʘʧʝ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʜʣʷ 

ʯʝʨʥʦʚʦʡ ʚʘʛʦʥʥʦʡ ʦʩʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʜʦʙʥʳʭ ʧʦʣʳʭ ʟʘʛʦʪʦʚʦʢ ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ [66-68]. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʤʝʪʦʜʦʚ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʚʝʨʩʪʠʷ ʥʘ ʵʪʘʧʝ ʦʪʣʠʚʢʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʣʠʪʴʷ, ʧʦʣʫʯʝʥʠʝ ʧʦʣʦʡ ʟʘʛʦʪʦʚʢʠ ʤʝʪʦʜʘʤʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʠʣʠ ʣʠʪʴʷ ʥʘʤʦʨʘʞʠʚʘʥʠʝʤ. ɺ ʩʣʫʯʘʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʦʡ 

ʟʘʛʦʪʦʚʢʠ ʤʝʪʦʜʦʤ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʣʠʪʴʷ ʟʘ ʩʯʸʪ ʧʦʜʘʯʠ ʚʦ ʚʨʘʱʘʶʱʫʶʩʷ 

ʠʟʣʦʞʥʠʮʫ ʤʝʪʘʣʣʘ ʦʪʢʨʳʪʦʡ ʩʪʨʫʸʡ ʥʝʠʟʙʝʞʥʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʝ 

ʤʝʪʘʣʣʘ ʦʢʠʩʣʘʤʠ, ʜʣʷ ʫʜʘʣʝʥʠʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

100% ʟʘʛʦʪʦʚʦʢ, ʘ ʚ ʩʣʫʯʘʝ ʧʦʩʣʦʡʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʢʠʩʣʦʚ ʚ ʛʣʫʙʠʥʝ 

ʟʘʛʦʪʦʚʢʠ ʠʭ ʫʜʘʣʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ [69]. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʧʦʣʳʭ ʟʘʛʦʪʦʚʦʢ ʤʝʪʦʜʘʤʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʯʠʩʪʳʡ ʧʨʦʜʫʢʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʮʝʥʪʨʦʙʝʞʥʳʤ ʣʠʪʴʸʤ. ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʦʨʥʘ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʚʝʨʩʪʠʷ, ʚʳʩʦʢʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʠ ʧʦʣʫʯʝʥʠʷ ʩʪʘʣʴʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʨʷʜ 

ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ ʪʨʝʙʫʶʪ ʩʝʨʴʸʟʥʳʭ ʠ ʜʣʠʪʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [70]. 

ʃʠʪʴʸ ʥʘʤʦʨʘʞʠʚʘʥʠʝʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʣʳʝ ʟʘʛʦʪʦʚʢʠ ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʤʝʣʢʦʡ ʟʝʨʥʠʩʪʦʩʪʴʶ, ʠʩʢʣʶʯʠʪʴ ʦʢʠʩʣʝʥʠʝ ʤʝʪʘʣʣʘ ʧʨʠ ʧʦʜʘʯʝ 

ʨʘʩʧʣʘʚʘ ʠʟ ʛʝʨʤʝʪʠʯʥʦʛʦ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʚʰʘ. ʆʜʥʘʢʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʜʦʙʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʘ. ʊʘʢʞʝ 

ʥʝʜʦʩʪʘʪʢʦʤ, ʩʚʦʡʩʪʚʝʥʥʳʤ ʜʣʷ ʚʩʝʭ ʪʨʸʭ ʩʧʦʩʦʙʦʚ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʦʢ ʤʝʪʦʜʘʤʠ ʆʄɼ ʩ ʮʝʣʴʶ 

ʜʨʦʙʣʝʥʠʷ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ [71]. 
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ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʤʝʪʦʜʦʚ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʚʝʨʩʪʠʷ ʚ ʩʧʣʦʰʥʦʡ 

ʟʘʛʦʪʦʚʢʝ. ʂ ʜʘʥʥʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʨʦʰʠʚʢʠ ï 

ʧʨʝʩʩʦʚʘʷ ʠ ʚʠʥʪʦʚʘʷ. 

ʇʨʝʩʩʦʚʘʷ ʧʨʦʰʠʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʚʳʩʦʪʳ ʢ ʜʠʘʤʝʪʨʫ H/D=0,6-0,8, ʦʜʥʘʢʦ ʥʝ ʪʨʝʙʫʝʪ ʩʣʦʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

[72]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʩʝʚʳʭ ʟʘʛʦʪʦʚʦʢ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ H/D>7,8 ʧʦʪʨʝʙʫʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʨʷʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʚʠʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʠ ʧʦʣʦʛʦ ʧʨʦʰʠʚʥʷ. ʇʦʣʫʯʝʥʥʳʝ ʟʘʛʦʪʦʚʢʠ ʙʫʜʫʪ 

ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴʶ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʤʝʪʘʣʣʘ, ʫʜʘʣʸʥʥʘʷ 

ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʰʠʚʥʷ, ʫʤʝʥʴʰʠʪ ʚʳʭʦʜ ʛʦʜʥʦʛʦ, ʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʙʦʣʴʰʠʤʠ ʧʘʫʟʘʤʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠʟ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʧʦʤʝʱʝʥʠʷ ʚ ʥʠʭ ʩʧʣʦʰʥʳʭ ʟʘʛʦʪʦʚʦʢ 

ʧʦʜ ʧʨʦʰʠʚʢʫ. 

ʇʨʦʰʠʚʢʘ ʦʩʝʚʳʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʧʦʣʳʭ ʦʩʝʚʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʠʤʝʝʪ ʨʷʜ 

ʥʝʦʩʧʦʨʠʤʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

1. ʇʨʠʤʝʥʝʥʠʝ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ ʧʦʟʚʦʣʷʝʪ ʥʘ ʦʜʥʦʤ ʘʛʨʝʛʘʪʝ 

ʧʦʣʫʯʘʪʴ ʰʠʨʦʢʠʡ ʩʦʨʪʘʤʝʥʪ ʦʩʝʚʳʭ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʨʘʟʤʝʨʦʚ 

ʚʘʛʦʥʥʳʭ ʦʩʝʡ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʯʘʛʘ 

ʜʝʬʦʨʤʘʮʠʠ ï ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʚʘʣʢʘʤʠ, ʣʠʥʝʡʢʘʤʠ, ʘ ʪʘʢʞʝ ʟʘʤʝʥʳ 

ʧʨʦʰʠʚʥʳʭ ʦʧʨʘʚʦʢ ʠ ʩʪʝʨʞʥʝʡ 

2. ʇʨʠ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʥʘʨʫʞʥʘʷ ʯʘʩʪʴ ʟʘʛʦʪʦʚʢʠ, ʥʦ ʠ ʮʝʥʪʨʘʣʴʥʘʷ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ 

ʧʨʦʰʠʚʥʦʡ ʦʧʨʘʚʢʦʡ. ʇʦʜʦʙʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʦʩʝʚʦʡ 

ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʨʘʚʥʦʤʝʨʥʦ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʝ ʚʢʣʶʯʝʥʠʷ ʧʦ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʦʪ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʩʝʚʦʡ ʟʦʥʝ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʜʦʙʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʦʩʝʚʦʡ ʟʦʥʳ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʪʨʝʙʫʝʤʦʡ ʩʪʝʧʝʥʠ ʫʢʦʚʘ ʜʣʷ ʯʝʨʥʦʚʳʭ 

ʚʘʛʦʥʥʳʭ ʦʩʝʡ [73].  
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3. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʞʸʩʪʢʦʩʪʠ ʨʘʙʦʯʝʡ ʢʣʝʪʠ ʠ ʵʣʝʤʝʥʪʦʚ ʚʳʭʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʧʦʣʦʡ ʦʩʝʚʦʡ ʟʘʛʦʪʦʚʢʠ 

ʦʜʠʥʘʨʥʦʡ ʠ ʜʚʦʡʥʦʡ ʜʣʠʥʳ ʩ ʪʦʯʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

4. ʇʨʠ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʠʨʘʣʝʚʠʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʣʦʡ 

ʟʘʛʦʪʦʚʢʠ, ʢʦʪʦʨʘʷ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʤʦʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚʘʭ ʛʦʪʦʚʦʛʦ 

ʠʟʜʝʣʠʡ ʚ ʫʩʣʦʚʠʷʭ ʮʠʢʣʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʚʘʛʦʥʥʫʶ ʦʩʴ [74]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʫʶ ʠ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʩʭʝʤʫ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʫʶ: 

1. ʇʦʣʫʯʝʥʠʝ ʩʧʣʦʰʥʦʡ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʢʨʫʛʣʦʛʦ ʠʣʠ 

ʢʚʘʜʨʘʪʥʦʛʦ ʩʝʯʝʥʠʷ ʤʝʪʦʜʘʤʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ 

2. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʢʦʚʢʘ ʩʧʣʦʰʥʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ ʢʨʫʛ 

3. ʇʨʦʰʠʚʢʘ ʦʩʝʚʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ 

4. ʇʨʦʬʠʣʠʨʦʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʠ ʧʦʣʫʯʝʥʠʝ ʧʦʣʦʡ ʯʝʨʥʦʚʦʡ ʚʘʛʦʥʥʦʡ 

ʦʩʠ ʥʘ ʈʂʄ 

5. ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʯʝʨʥʦʚʳʭ ʦʩʝʡ 

6. ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʧʦʣʫʯʝʥʠʝ ʯʠʩʪʦʚʳʭ ʦʩʝʡ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʠʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʫʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʚ ʚʠʜʝ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ 

ʦʩʝʡ ʰʠʨʦʢʦʛʦ ʩʦʨʪʘʤʝʥʪʘ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ʘʢʪʫʘʣʴʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʪʠʧʘ ʈʋ1ʐ ʩ 

ʧʝʨʝʤʝʥʥʳʤ ʩʝʯʝʥʠʝʤ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʡ ʨʷʜ 

ʟʘʜʘʯ: 

1. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʤʝʪʦʜʦʤ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ ʠ ʦʮʝʥʠʪʴ 

ʪʦʯʥʦʩʪʴ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 
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2. ʆʩʫʱʝʩʪʚʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʭʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʰʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ ʧʨʠ 

ʨʘʩʯʸʪʥʦʡ ʥʘʛʨʫʟʢʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʧʦʣʳʭ ʦʩʝʚʳʭ ʟʘʛʦʪʦʚʦʢ. 

3. ʇʨʦʚʝʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ 

ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Qform, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʫʛʣʘ 

ʧʦʜʘʯʠ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʘʛʦʪʦʚʢʠ ʠ ʪʦʯʥʦʩʪʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʦʣʳʭ ʦʩʝʚʳʭ ʟʘʛʦʪʦʚʦʢ. 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʘʧʨʦʙʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʦʣʫʯʝʥʠʷ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ 

ʦʩʝʡ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ɻʣʘʚʘ 2. ʆʧʳʪʥʦ- ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʠʷ 

ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʩʝʚʳʭ ʟʘʛʦʪʦʚʦʢ ʧʦʩʣʝ ʧʨʦʰʠʚʢʠ 

ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʮʝʧʦʯʢʝ ʜʘʣʴʥʝʡʰʠʭ 

ʦʧʝʨʘʮʠʡ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʧʦʣʦʡ ʟʘʛʦʪʦʚʢʠ ʢʦʚʢʦʡ ʥʘ ʜʦʨʥʝ, 

ʯʪʦ ʪʨʝʙʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʚʚʝʜʝʥʠʷ ʚ ʧʦʣʦʩʪʴ ʟʘʛʦʪʦʚʢʠ [75].  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʩʧʣʦʰʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʧʦʣʫʯʝʥʠʷ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ 

ʧʦʣʳʭ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʩ ʪʨʝʙʫʝʤʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴʶ. 

 

2.1 ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ) 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʧʨʦʰʠʚʢʠ ʙʳʣ ʚʳʙʨʘʥ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʜʚʫʭʚʘʣʢʦʚʳʡ ʩʪʘʥ ʚʠʥʪʦʚʦʡ 

ʧʨʦʰʠʚʢʠ ʄʀʉʠʉ-130ɼ. ɽʛʦ ʪʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʚʝʜʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 3, ʘ ʚʥʝʰʥʠʡ ʚʠʜ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 11 

 

ʊʘʙʣʠʮʘ 3 ï ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʫʭʚʘʣʢʦʚʦʛʦ ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ ʄʀʉʠʉ-130ɼ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʠʝ 

1 2 

ʈʘʙʦʯʠʝ ʚʘʣʢʠ: 

ʜʠʘʤʝʪʨ ʚ ʧʝʨʝʞʠʤʝ, ʤʤ 

ʜʣʠʥʘ ʙʦʯʢʠ, ʤʤ 

ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ, ʤʠʥ-1 

ʫʛʦʣ ʨʘʩʢʘʪʢʠ, ʛʨʘʜ 

ʫʛʦʣ ʧʦʜʘʯʠ, ʛʨʘʜ 

 

430 

320 

57/114 

0 

9é24 

ʅʘʧʨʘʚʣʷʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʣʠʥʝʡʢʠ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3. 

1 2 

ɻʣʘʚʥʳʡ ʧʨʠʚʦʜ: 

ʪʠʧ 

ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʢɺʪ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʦʜʥʦʤ ʚʘʣʢʝ, ʢʅĿʤ 

 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ 

2ʭ200 

25 

ʊʠʧ ʚʳʭʦʜʥʦʡ ʩʪʦʨʦʥʳ ʉ ʙʦʢʦʚʦʡ ʚʳʜʘʯʝʡ ʛʠʣʴʟ 

ʆʩʝʚʦʝ ʫʩʠʣʠʝ ʥʘ ʦʧʨʘʚʢʫ, ʢʅ ʜʦ 300 

ɿʘʛʦʪʦʚʢʘ: 

ʜʠʘʤʝʪʨ, ʤʤ 

ʜʣʠʥʘ, ʤʤ 

 

30é120 

80é800 

 

 

ʈʠʩʫʥʦʢ 11 - ɺʥʝʰʥʠʡ ʚʠʜ ʨʘʙʦʯʝʡ ʢʣʝʪʠ ʩʪʘʥʘ ʄʀʉʠʉ-130ɼ 

 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ ʚʣʠʷʥʠʝ ʥʘ ʪʦʯʥʦʩʪʴ ʧʦʣʳʭ 

ʟʘʛʦʪʦʚʦʢ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ɛ ʠ ʫʛʦʣ ʧʦʜʘʯʠ ɓ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ɛ ʚʣʠʷʝʪ ʥʘ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʧʦʣʳʭ 

ʟʘʛʦʪʦʚʦʢ ʧʦ ʧʨʠʯʠʥʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʚ 

ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ. 
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ʋʛʦʣ ʧʦʜʘʯʠ ɓ ʚʣʠʷʝʪ ʥʘ ʪʦʯʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʜʣʠʥʳ ʦʯʘʛʘ 

ʜʝʬʦʨʤʘʮʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ, 

ʠʟʤʝʥʝʥʠʠ ʫʩʠʣʠʡ ʥʘ ʦʧʨʘʚʢʫ ʠ ʦʧʨʘʚʦʯʥʳʡ ʩʪʝʨʞʝʥʴ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ɛ ʧʨʠʥʠʤʘʣʠ ʨʘʚʥʳʤ 1.24, 1.33 ʠ 1.4, ʫʛʦʣ ʧʦʜʘʯʠ 

ɓ - 10Á, 13Á ʠ 16Á. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʦ 9 ʚʘʨʠʘʥʪʦʚ ʢʦʤʙʠʥʘʮʠʡ ʬʘʢʪʦʨʦʚ. 

ʇʦ ʢʘʞʜʦʤʫ ʠʟ ʚʘʨʠʘʥʪʦʚ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʨʦʰʠʚʢʘ 3 ʟʘʛʦʪʦʚʦʢ. 

 

ʇʝʨʝʜ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʵʥʝʨʛʦʩʠʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠ ʧʨʦʰʠʚʢʝ ʠ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʪʝʨʞʥʝʡ. 

ʂʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʦʰʠʚʢʠ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʰʠʚʥʦʛʦ 

ʩʪʝʨʞʥʷ ʷʚʣʷʝʪʩʷ ʫʩʠʣʠʝ, ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʚʘʣʦʢ [76].  

ʋʩʠʣʠʝ ʈ, ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʚʘʣʦʢ, ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ: 

 

ὖ ὴ̒ Ͻ̑Ὂȟ (1) 

ʛʜʝ ὴ̒  ̑ɀ ʩʨʝʜʥʝʝ ʥʦʨʤʘʣʴʥʦʝ ʢʦʥʪʘʢʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ; 

Ὂ - ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʩ ʚʘʣʢʦʤ. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʜʫʛʝ ʢʦʥʪʘʢʪʘ ʚ 

ʢʦʥʫʩʝ ʧʨʦʰʠʚʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʫʣʘ [77]: 

 

ὴ̒ ̑ ρȟψ
ὦ̐

ςὶ̐
ρ ςȟχ̐‏ „ ̒  ̑ (2) 

ʛʜʝ ̐‏  ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʚ ʧʝʨʝʞʠʤʝ, 

ὦ̐Ⱦςὶ̐ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʧʝʨʝʞʠʤʘ, ʘ? 

„ ̒  ̑ï ʜʣʷ ʩʨʝʜʥʝʛʦ ʩʝʯʝʥʠʷ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʚ ʢʦʥʫʩʝ ʧʨʦʰʠʚʢʠ. 

 

ʆʩʝʚʦʝ ʫʩʠʣʠʝ ʥʘ ʦʧʨʘʚʢʫ Q ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʮʝʥʠʚʘʪʴ ʧʨʦʠʟʚʝʜʝʥʠʝʤ 

ʫʩʠʣʠʷ ʥʘ ʚʘʣʦʢ ʈ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ k [78-80]. ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʠʩʪʦʯʥʠʢʦʚ ʧʨʠ ʨʘʩʯʸʪʝ ʦʩʝʚʦʛʦ ʫʩʠʣʠʷ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨ ʫʛʣʘ ʧʦʜʘʯʠ 
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ʚʘʣʢʦʚ, ʢʦʪʦʨʳʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʫʩʠʣʠʷ. ʊʘʢ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʡʢʠ ʦʯʘʛʘ 

ʜʝʬʦʨʤʘʮʠʠ ʢʦʵʬʬʠʮʠʝʥʪ k ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,25-0,6 [81]. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʜʣʷ ʫʛʣʘ ʧʦʜʘʯʠ 

10Á ʢʦʵʬʬʠʮʠʝʥʪ k ʚʳʙʨʘʥ ʨʘʚʥʳʤ 0,3, 13Á ï 0,35 ʠ 16Á ï 0,4. 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʦʩʝʚʳʝ ʫʩʠʣʠʷ ʥʘ ʩʪʝʨʞʝʥʴ ʩ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʠ ʫʛʣʘ ʧʦʜʘʯʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4 - ʋʩʠʣʠʷ ʥʘ ʦʧʨʘʚʦʯʥʳʡ ʩʪʝʨʞʝʥʴ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʋʛʦʣ ʧʦʜʘʯʠ ɓ, Á ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ 

1,24 1,33 1,4 

10 39,96 ʢʅ 43,38 ʢʅ 51,13 ʢʅ 

13 46,62 ʢʅ 50,6 ʢʅ 59,65 ʢʅ 

16 53,28 ʢʅ 57,84 ʢʅ 68,17 ʢʅ 

 

ɺ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʸʪʘʭ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʥʘʯʝʥʠʷ ʫʩʠʣʠʡ ʥʘ 

ʦʧʨʘʚʦʯʥʳʡ ʩʪʝʨʞʝʥʴ ʧʨʠ ʫʛʣʝ ʧʦʜʘʯʠ ɓ = 16Á, ʢʘʢ ʠʤʝʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ. 

ʆʧʨʘʚʦʯʥʳʡ ʩʪʝʨʞʝʥʴ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʰʠʚʢʠ. ʕʪʘ ʜʝʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʦʡʯʠʚʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʪʝʨʞʝʥʴ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʣʝ ʩʥʷʪʠʷ ʥʘʛʨʫʟʢʠ, ʠ 

ʥʝʫʩʪʦʡʯʠʚʦʡ, ʢʦʛʜʘ ʚʦʟʚʨʘʱʝʥʠʷ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʩʝʚʦʛʦ ʫʩʠʣʠʷ ʥʘ ʦʧʨʘʚʦʯʥʳʡ ʩʪʝʨʞʝʥʴ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʩʪʘʸʪʩʷ ʫʩʪʦʡʯʠʚʳʤ, ʥʘʟʳʚʘʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʦʡ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ Ὂ̋. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʨʞʥʷ ʠ ʚʦʟʤʦʞʥʦ ʝʛʦ ʨʘʟʨʫʰʝʥʠʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ ʠ ʢʨʠʪʠʯʝʩʢʫʶ ʩʠʣʫ: 
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„̋
Ὂ̋

ὃ
 (5) 

ʛʜʝ ɸ ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ. 

 

ʌʦʨʤʫʣʘ ʕʡʣʝʨʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʫʧʨʫʛʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ, 

ʘ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʨʝʜʝʣ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ „̐  ̗ʙʳʣ ʚʳʰʝ, ʯʝʤ 

ʢʨʠʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ: 

 

Ὂ̋
“ ϽὉϽὍ

‘Ͻὰ
 (6) 

ʛʜʝ ɽ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʄʇʘ; 

I ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ, ̍ ;̍ 

‘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʜʣʠʥʳ ʩʪʝʨʞʥʷ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʧʦʩʦʙʦʚ 

ʟʘʢʨʝʧʣʝʥʠʷ ʢʦʥʮʦʚ ʩʪʝʨʞʥʷ; 

l ï ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʜʣʠʥʘ ʩʪʝʨʞʥʷ. 

 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʛʠʙʢʦʩʪʠ ʩʪʝʨʞʥʷ ‗ ʚ ʩʣʫʯʘʝ ʝʛʦ ʩʞʘʪʠʷ, ʧʨʠʤʝʥʷʝʪʩʷ 

ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ: 

 

‗
‘Ͻὰ

Ὥ
 (7) 

ʛʜʝ Ὥ  ï ʨʘʜʠʫʩ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ, ʤʤ; 

ɸ ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ, ʤʤ2. 

 

ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ, ʪʦ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʸʪʦʚ 

ʧʨʠʤʝʥʠʤʘ ʬʦʨʤʫʣʘ ʕʡʣʝʨʘ: 
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‗ ‗
“ ϽὉ

„̐ ̗
 (8) 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʦʛʦ ʨʘʩʯʸʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

ʀʟ ʨʘʩʯʸʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʨʘʩʯʝʪʥʘʷ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʦʧʨʘʚʦʯʥʳʡ 

ʩʪʝʨʞʝʥʴ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʝ ʩʠʣʳ. ʉ ʮʝʣʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ, ʙʳʣʠ 

ʠʟʛʦʪʦʚʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʪʫʣʢʠ ʩ ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ 85 ʤʤ ʠ 

ʚʥʫʪʨʝʥʥʠʤ, ʨʘʚʥʳʤ ʜʠʘʤʝʪʨʫ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ. ɼʘʥʥʳʝ ʚʪʫʣʢʠ ʧʝʨʝʜ 

ʧʨʦʮʝʩʩʦʤ ʧʨʦʰʠʚʢʠ ʧʦʤʝʱʘʶʪʩʷ ʥʘ ʦʧʨʘʚʦʯʥʳʡ ʩʪʝʨʞʝʥʴ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʮʝʥʪʨʦʚʘʪʝʣʴ ʚʧʣʦʪʥʫʶ ʢ ʨʘʙʦʯʠʤ ʚʘʣʢʘʤ. ɿʘ ʩʯʸʪ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʞʸʩʪʢʦʩʪʴ ʩʠʩʪʝʤʳ ʟʘʛʦʪʦʚʢʘ-ʦʧʨʘʚʢʘ-ʩʪʝʨʞʝʥʴ, ʘ 

ʚʦ ʚʨʝʤʷ ʧʨʦʰʠʚʢʠ ʧʨʠ ʢʦʥʪʘʢʪʝ ʧʝʨʝʜʥʝʛʦ ʪʦʨʮʘ ʠ ʟʘʛʦʪʦʚʢʠ, ʚʪʫʣʢʘ 

ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʣʘʩʴ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʝ ʧʨʝʧʷʪʩʪʚʫʷ ʧʨʦʮʝʩʩʫ 

ʧʨʦʰʠʚʢʠ [82]. 

ʉ ʫʯʸʪʦʤ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠ ʧʨʠʤʝʥʸʥʥʳʭ ʚʪʫʣʦʢ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 6. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʦʚ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʦʧʨʘʚʦʯʥʳʡ ʩʪʝʨʞʝʥʴ, 

ʥʝ ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʡ ʨʘʩʯʸʪʥʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʣʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʜʦʣʞʝʥ ʧʨʦʪʝʢʘʪʴ ʫʩʪʦʡʯʠʚʦ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ. 



38 
 

ʊʘʙʣʠʮʘ 5 - ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʧʨʘʚʦʯʥʳʭ ʩʪʝʨʞʥʝʡ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʇʘʨʘʤʝʪʨ 

ʄ
ʘ
ʪ
ʝ
ʨ
ʠ
ʘ
ʣ
 

ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ

 

ʇ
ʨ
ʝ
ʜ
ʝ
ʣ
 

ʧ
ʨ
ʦ
ʧ
ʦ
ʨ
ʮ
ʠ
ʦ
ʥ
ʘ
ʣ
ʴ
ʥ
ʦ

ʩ
ʪ
ʠ
,
 
ʄ
ʇ
ʘ

 

ʄ
ʦ
ʜ
ʫ
ʣ
ʴ
 

ʫ
ʧ
ʨ
ʫ
ʛ
ʦ
ʩ
ʪ
ʠ
 

ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ
,
 
ʄ
ʇ
ʘ

 

ʂ
ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ
ʥ
ʪ
 

ʧ
ʨ
ʠ
ʚ
ʝ
ʜ
ʝ
ʥ
ʠ
ʷ
 

ʜ
ʣ
ʠ
ʥ
ʳ
 
ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ
 

 

ɻ
ʝ
ʦ
ʤ
ʝ
ʪ
ʨ
ʠ
ʯ
ʝ
ʩ
ʢ
ʘ
ʷ
 

ʜ
ʣ
ʠ
ʥ
ʘ
,
 
ʤ
ʤ

 

ɼ
ʠʘ
ʤ
ʝ
ʪ
ʨ
 
ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ
,
 

ʤ
ʤ 

ʇ
ʣ
ʦ
ʱ
ʘ
ʜ
ʴ
 

ʧ
ʦ
ʧ
ʝ
ʨ
ʝ
ʯ
ʥ
ʦ
ʛ
ʦ
 

ʩ
ʝ
ʯ
ʝ
ʥ
ʠ
ʷ
 
ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ
,
 

ʤ
ʤ
2 

ʈ
ʘ
ʜ
ʠ
ʫ
ʩ
 
ʠ
ʥ
ʝ
ʨ
ʮ
ʠ
ʠ
 

ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ
,
 
ʤ
ʤ

 

ʄ
ʦ
ʤ
ʝ
ʥ
ʪ
 
ʠ
ʥ
ʝ
ʨ
ʮ
ʠ
ʠ

, 

ʤ
ʤ4

 

ɻ
ʠ
ʙ
ʢ
ʦ
ʩ
ʪ
ʴ
 

ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ
 

 

ɻ
ʠ
ʙ
ʢ
ʦ
ʩ
ʪ
ʴ
 

 

ʂ
ʨ
ʠ
ʪ
ʠ
ʯ
ʝ
ʩ
ʢ
ʘ
ʷ
 
ʩ
ʠ
ʣ
ʘ
 

 

,
 
ʢ
ʅ

 

ʉʪʝʨʞʝʥʴ ʦʧʨʘʚʢʠ 

ʜʠʘʤʝʪʨʦʤ 26 ʤʤ 

ʉʪʘʣʴ 40ʍ 790 214000 0,75 2600 

24 197,8 7,5 11127 233,3 51,36 7,52 

ʉʪʝʨʞʝʥʴ ʦʧʨʘʚʢʠ 

ʜʠʘʤʝʪʨʦʤ 34 ʤʤ 
32 549,5 9,18 46295 190,6 51,36 31,3 

ʉʪʝʨʞʝʥʴ ʦʧʨʘʚʢʠ 

ʜʠʘʤʝʪʨʦʤ 38 ʤʤ 
36 401,9 11,4 52249 153,4 51,36 35,33 
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ʊʘʙʣʠʮʘ 6 - ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʧʨʘʚʦʯʥʳʭ ʩʪʝʨʞʥʝʡ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩ ʫʯʸʪʦʤ ʚʪʫʣʦʢ 

ʇʘʨʘʤʝʪʨ 

ʄ
ʘ
ʪ
ʝ
ʨ
ʠ
ʘ
ʣ
 

ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ

 

ʇ
ʨ
ʝ
ʜ
ʝ
ʣ
 

ʧ
ʨ
ʦ
ʧ
ʦ
ʨ
ʮ
ʠ
ʦ
ʥ
ʘ
ʣ
ʴ
ʥ
ʦ

ʩ
ʪ
ʠ
,
 
ʄ
ʇ
ʘ

 

ʄ
ʦ
ʜ
ʫ
ʣ
ʴ
 

ʫ
ʧ
ʨ
ʫ
ʛ
ʦ
ʩ
ʪ
ʠ
 

ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ
,
 
ʄ
ʇ
ʘ

 

ʂ
ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ
ʥ
ʪ
 

ʧ
ʨ
ʠ
ʚ
ʝ
ʜ
ʝ
ʥ
ʠ
ʷ
 

ʜ
ʣ
ʠ
ʥ
ʳ
 
ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ
 

 

ɻ
ʝ
ʦ
ʤ
ʝ
ʪ
ʨ
ʠ
ʯ
ʝ
ʩ
ʢ
ʘ
ʷ
 

ʜ
ʣ
ʠ
ʥ
ʘ
,
 
ʤ
ʤ

 

ɼ
ʠ
ʘ
ʤ
ʝ
ʪ
ʨ
 
ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ
 

d
,
 
ʤ
ʤ

 

ʇ
ʣ
ʦ
ʱ
ʘ
ʜ
ʴ
 

ʧ
ʦ
ʧ
ʝ
ʨ
ʝ
ʯ
ʥ
ʦ
ʛ
ʦ
 

ʩ
ʝ
ʯ
ʝ
ʥ
ʠ
ʷ
 
ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ
,
 

ʤ
ʤ2

 

ʈ
ʘ
ʜ
ʠ
ʫ
ʩ
 
ʠ
ʥ
ʝ
ʨ
ʮ
ʠ
ʠ
 

ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ
,
 
ʤ
ʤ

 

ʄ
ʦ
ʤ
ʝ
ʥ
ʪ
 
ʠ
ʥ
ʝ
ʨ
ʮ
ʠ
ʠ

, 

ʤ
ʤ4

 

ɻ
ʠ
ʙ
ʢ
ʦ
ʩ
ʪ
ʴ
 

ʩ
ʪ
ʝ
ʨ
ʞ
ʥ
ʷ
 

 

ɻ
ʠ
ʙ
ʢ
ʦ
ʩ
ʪ
ʴ
 

 

ʂ
ʨ
ʠ
ʪ
ʠ
ʯ
ʝ
ʩ
ʢ
ʘ
ʷ
 

ʩ
ʠ
ʣ
ʘ
,
 
ʢ
ʅ

 

ʉʪʝʨʞʝʥʴ ʦʧʨʘʚʢʠ 

ʜʠʘʤʝʪʨʦʤ 26 ʤʤ 

ʉʪʘʣʴ 40ʍ 790 214000 0,75 2600 

85 5417 21,7 2555942 80,57 51,36 1728 

ʉʪʝʨʞʝʥʴ ʦʧʨʘʚʢʠ 

ʜʠʘʤʝʪʨʦʤ 34 ʤʤ 
85 5417 21,7 2555942 80,57 51,36 1728 

ʉʪʝʨʞʝʥʴ ʦʧʨʘʚʢʠ 

ʜʠʘʤʝʪʨʦʤ 38 ʤʤ 
85 5056 22,3 2530936 78,22 51,36 1711 
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ʇʦʩʣʝ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʧʨʘʚʦʯʥʳʭ ʩʪʝʨʞʥʝʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʰʠʚʢʘ ʦʩʦʙʦʪʦʣʩʪʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʛʦʨʷʯʝʢʘʪʘʥʘʷ ʟʘʛʦʪʦʚʢʘ ʜʠʘʤʝʪʨʦʤ 90 

ʤʤ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʦʩʠ ʈʋ1 ʧʦʩʣʝ ʝʸ ʧʝʨʝʢʘʪʳʚʘʥʠʷ ʥʘ ʩʪʘʥʝ ʈʉʇ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʩʭʦʜʥʫʶ ʦʩʴ ʜʝʣʠʣʠ ʥʘ ʪʨʠ ʯʘʩʪʠ, ʥʘʛʨʝʚʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 

1180 Áʉ ʠ ʧʨʦʢʘʪʳʚʘʣʠ ʥʘ ʩʪʘʥʝ ʄʀʉʠʉ-130ʊ ʜʦ ʜʠʘʤʝʪʨʘ 90 ʤʤ. ʇʦʣʫʯʝʥʥʳʡ 

ʧʨʫʪʦʢ ʨʘʟʨʝʟʘʣʠ ʥʘ ʟʘʛʦʪʦʚʢʠ ʜʣʠʥʦʡ 270 ʤʤ. ʅʘ ʧʝʨʝʜʥʝʤ ʪʦʨʮʝ ʟʘʛʦʪʦʚʦʢ 

ʚʳʧʦʣʥʷʣʠ ʟʘʮʝʥʪʨʦʚʦʯʥʦʝ ʫʛʣʫʙʣʝʥʠʝ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ 

ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ. 

ʇʝʨʝʜ ʧʨʦʰʠʚʢʦʡ ʩʧʣʦʰʥʳʝ ʟʘʛʦʪʦʚʢʠ ʥʘʛʨʝʚʘʣʠ ʚ ʧʝʯʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 

1150-1180 Áʉ. ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʟʘʛʦʪʦʚʦʢ ʦʪ ʧʝʯʠ ʜʦ ʚʭʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʟʘʥʠʤʘʣʘ 3-6 ʩ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʧʘʜʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʦʢ ʥʘ 30-40 Áʉ. 

ʂʘʣʠʙʨʦʚʢʘ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 12. ɺʘʣʢʠ 

ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʩʪʘʣʠ 45, ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʣʘʜʘʝʪ ʪʚʸʨʜʦʩʪʴʶ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ HB 200. 

 

 

ʈʠʩʫʥʦʢ 12 ï ɹʦʯʢʘ ʚʘʣʢʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʄʀʉʠʉ-130ɼ 
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ʅʘʧʨʘʚʣʷʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʣʫʞʘʪ ʣʠʥʝʡʢʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ 

ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʩʧʣʘʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʪʚʸʨʜʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

HRC 57. 

ɼʣʷ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʙʳʣʠ ʚʳʙʨʘʥʳ ʦʧʨʘʚʢʠ ʪʨʸʭ ʪʠʧʦʚ - ʜʠʘʤʝʪʨʦʤ 

26 ʤʤ ʠ ʜʣʠʥʦʡ 73 ʤʤ, ʜʠʘʤʝʪʨʦʤ 34 ʤʤ ʠ ʜʣʠʥʦʡ 78 ʤʤ, ʜʠʘʤʝʪʨʦʤ 38 ʤʤ ʠ 

ʜʣʠʥʦʡ 105 ʤʤ (ʨʠʩʫʥʦʢ 13). ʂʨʝʧʣʝʥʠʷ ʦʧʨʘʚʦʢ ʚ ʦʧʨʘʚʦʯʥʦʤ ʩʪʝʨʞʥʝ 

ʚʳʧʦʣʥʝʥʦ ʧʦ ʢʦʥʠʯʝʩʢʦʡ ʧʦʩʘʜʢʝ. 

 

   

ʘ 

   

ʙ 

   

ʚ 

ʘ) 26 ʤʤ; ʙ) 34 ʤʤ; ʚ) 38 ʤʤ 

ʈʠʩʫʥʦʢ 13 ï ʆʧʨʘʚʢʠ ʪʨʸʭ ʪʠʧʦʨʘʟʤʝʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʰʠʚʢʠ 
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ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʦʯʘʛʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 7. 

 

ʊʘʙʣʠʮʘ 7 - ʅʘʩʪʨʦʡʢʘ ʦʯʘʛʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʘʣʢʘʤʠ ʚ ʧʝʨʝʞʠʤʝ ɺ, ʤʤ 79 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʠʥʝʡʢʘʤʠ ʃ, ʤʤ 90,2 

ɺʳʜʚʠʞʝʥʠʝ ʦʧʨʘʚʢʠ ʟʘ ʧʝʨʝʞʠʤ, ʤʤ 45 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ ɝ 1,142 

ʦʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʚ ʧʝʨʝʞʠʤʝ Ůʧ, % 14 

ʦʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ Ůʥ, % 8,9 

ʋʛʦʣ ʧʦʜʘʯʠ ɓ, Á 10-16Á 

 

ʇʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʧʨʦʪʝʢʘʣ ʩʪʘʙʠʣʴʥʦ, ʚʨʝʤʷ ʧʨʦʰʠʚʢʠ ʩʦʩʪʘʚʠʣʦ 1,5-

2 ʩ. ɺʩʝʛʦ ʧʨʦʢʘʪʘʥʦ 27 ʟʘʛʦʪʦʚʦʢ, ʧʦ ʪʨʠ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ. ɺ ʧʘʫʟʘʭ 

ʤʝʞʜʫ ʧʨʦʰʠʚʢʘʤʠ ʟʘʛʦʪʦʚʦʢ ʨʘʙʦʯʠʝ ʚʘʣʢʠ ʠ ʧʨʦʰʠʚʥʳʝ ʦʧʨʘʚʢʠ 

ʦʭʣʘʞʜʘʣʠʩʴ ʚʦʜʦʡ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ 

ʧʘʨʘʤʝʪʨʫ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʜʦʨʥʘ 

ʧʨʠ ʦʧʝʨʘʮʠʠ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʥʘ ʈʂʄ.  

ʇʦʩʣʝ ʧʨʦʢʘʪʢʠ ʛʠʣʴʟʳ ʨʘʟʨʝʟʘʣʠ ʥʘ 6 ʯʘʩʪʝʡ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʯʥʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʟʘʛʦʪʦʚʢʠ ʧʦ ʩʭʝʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʥʘ ʨʠʩʫʥʢʝ 14. ʀʟʤʝʨʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʨʠ 

ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʩ ʪʦʯʥʦʩʪʴʶ 0,01 ʤʤ. 
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ʈʠʩʫʥʦʢ 14 - ʉʭʝʤʘ ʠʟʤʝʨʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʠʣʴʟ. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʛʠʣʴʟʳ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʝʯʝʥʠʷʭ 

ʚʳʯʠʩʣʷʣʠ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ 

ʧʘʨʘʤʝʪʨʘ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʛʠʣʴʟ ʧʦʩʣʝ ʧʨʦʰʠʚʢʠ ʠ ʩ ʥʘʥʝʩʸʥʥʦʡ ʤʘʨʢʠʨʦʚʢʦʡ ʧʝʨʝʜ 

ʧʦʨʝʟʢʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 15. 

 

 

ʈʠʩʫʥʦʢ 15 - ɺʥʝʰʥʠʡ ʚʠʜ ʛʠʣʴʟ ʧʦʩʣʝ ʧʨʦʰʠʚʢʠ. 

 

2.2 ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʨʸʭ ʧʨʦʰʠʪʳʭ ʧʦʣʳʭ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʫʛʣʝ 

ʧʦʜʘʯʠ 13Á ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ8-10.  
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ʊʘʙʣʠʮʘ 8 - ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʰʠʪʳʭ ʧʦʣʳʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʦʧʨʘʚʢʝ ʜʠʘʤʝʪʨʦʤ 26 ʤʤ ʧʨʠ ʫʛʣʝ ʧʦʜʘʯʠ ɓ=13Á 

ˉ 

ʟʘʛ/ 

ˉ ʩʝʯ 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʤʤ 

ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ 
Sʩʨ, ʤʤ ȹS, ʤʤ ȹS,% Dʩʨ, ʤʤ ȹD, ʤʤ ȹD,% L 

 S1 S2 S3 S4 S5 S6 S7 S8 

ɓ=10Á, dʦʧʨ=26 ʤʤ 

1/1 27,64 27,51 27,11 27,09 27,88 27,97 28,43 28,21 

27,67 2,14 7,73 83,59 1,16 1,39 338 

1/2 27,47 27,28 26,97 27,28 27,63 27,81 28,41 27,6 

1/3 27,08 26,94 26,84 27,75 28,25 28,68 28,96 28,07 

1/4 27,03 26,82 27,15 27,6 27,96 28,13 28,32 28 

1/5 26,94 26,92 26,87 27,85 28,37 28,45 28,08 27,39 

2/1 28,88 28,51 27 26,37 26,49 27,24 28,4 29,28 

27,59 3,21 11,64 83,71 1,2 1,43 329 

2/2 29,18 27,82 26,81 26,07 26,34 27,16 28,68 28,81 

2/3 27,88 27,84 27,25 26,6 26,76 27,17 27,88 28,24 

2/4 28,29 27,73 26,96 26,46 26,45 26,87 28 28,6 

2/5 28,65 27,98 27,28 26,57 26,84 27,25 28,25 28,65 

3/1 27,91 28,7 28,13 27,71 27,24 27,48 27,24 27,42 

27,69 2,44 8,81 83,58 1,05 1,26 342 

3/2 27,75 28,55 28,41 27,72 27,26 26,59 26,69 27,45 

3/3 27,48 28,57 28,98 28,45 27,85 27,37 27,14 26,98 

3/4 27,78 28,8 28,44 28,08 27,33 26,72 26,76 27 

3/5 27,81 27,93 28,64 28,42 27,67 26,54 27,03 27,61 
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ʊʘʙʣʠʮʘ 9 - ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʰʠʪʳʭ ʧʦʣʳʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʦʧʨʘʚʢʝ ʜʠʘʤʝʪʨʦʤ 34 ʤʤ ʧʨʠ ʫʛʣʝ ʧʦʜʘʯʠ ɓ=13Á 

ˉ 

ʟʘʛ/ 

ˉ ʩʝʯ 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʤʤ 

ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ 
Sʩʨ, ʤʤ ȹS, ʤʤ ȹS,% Dʩʨ, ʤʤ ȹD, ʤʤ ȹD,% L 

 S1 S2 S3 S4 S5 S6 S7 S8 

ɓ=10Á, dʦʧʨ=26 ʤʤ 

1/1 23,51 24,1 24,25 24,56 23,7 23,8 23,61 23,43 

23,98 1,52 6,34 85,20 0,92 1,08 345 

1/2 23,59 24,09 23,92 24,44 24,34 23,7 23,47 23,34 

1/3 24,05 24,63 24,46 23,87 24,55 23,84 23,46 23,28 

1/4 23,7 24,3 24,58 24,4 24,01 23,93 23,8 23,44 

1/5 24,8 24,63 23,69 24,18 24,54 23,7 23,54 23,97 

2/1 24,27 23,93 23,58 24,04 24,14 24,15 24,07 24,38 

23,99 2,06 8,59 85,38 0,99 1,16 358 

2/2 24,2 24,13 23,96 23,73 23,59 23,83 23,84 24,24 

2/3 23,88 23,32 22,88 24,03 24,94 24,87 24,56 24,23 

2/4 23,56 23,24 23,5 23,68 23,81 24,1 24,49 24,22 

2/5 23,71 23,84 23,88 23,92 23,89 24,22 24,43 24,44 

3/1 23,96 23,69 23,45 23,81 24,38 24,02 24,09 24,07 

23,96 2,1 8,77 85,29 0,97 1,14 342 

3/2 23,53 23,75 23,32 23,28 24,64 24,47 23,94 23,31 

3/3 23,48 23,76 24,39 24,82 24,68 24,66 23,97 23,41 

3/4 23,47 23,51 24,39 24,72 24,62 23,69 23,35 23,31 

3/5 23,76 24,89 25,23 24,69 23,83 23,59 23,22 23,13 



46 
 

ʊʘʙʣʠʮʘ 10 - ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʰʠʪʳʭ ʧʦʣʳʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʦʧʨʘʚʢʝ ʜʠʘʤʝʪʨʦʤ 38 ʤʤ ʧʨʠ ʫʛʣʝ ʧʦʜʘʯʠ ɓ=13Á 

ˉ 

ʟʘʛ/ 

ˉ ʩʝʯ 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʤʤ 

ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ 
Sʩʨ, ʤʤ ȹS, ʤʤ ȹS,% Dʩʨ, ʤʤ ȹD, ʤʤ ȹD,% L 

 S1 S2 S3 S4 S5 S6 S7 S8 

ɓ=10Á, dʦʧʨ=26 ʤʤ 

1/1 22,07 22,35 23,11 23,44 23,58 23,17 22,82 21,91 

22,79 2,34 10,27 84,92 0,58 0,68 362 

1/2 21,95 22,64 23,08 23,78 23,24 23,11 22,4 22,06 

1/3 21,52 22,16 22,97 23,34 23,27 23,25 22,67 22 

1/4 21,78 22,09 23,04 23,19 23,86 23,25 22,76 22,13 

1/5 22,55 22,66 22,96 23,42 23,71 23,33 22,64 22,15 

2/1 23,27 23,18 22,64 22,45 22,11 21,77 22,35 23,1 

22,75 1,82 8,00 84,99 0,75 0,88 370 

2/2 23,37 22,99 22,54 22,11 21,82 22,21 23 23,13 

2/3 23,18 23,16 22,52 22,2 22,21 22,92 23,19 23,34 

2/4 22,95 23,02 22,18 22,2 22,51 22,93 22,95 23,09 

2/5 23,59 23,13 22,67 22,03 22,28 22,73 23,22 23,58 

3/1 22,64 22,39 22,33 22,4 22,64 23,23 23,54 22,96 

22,81 1,98 8,68 84,97 0,76 0,89 358 

3/2 22,72 22,61 22,51 22,35 22,48 22,75 23,05 23,29 

3/3 23,41 22,84 22,2 22,19 22,79 22,95 23,3 23,85 

3/4 23,08 22,79 22,32 21,87 22,2 22,83 23,38 23,43 

3/5 22,89 22,49 22,37 22,04 22,89 23,2 23,85 23,35 
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ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ ʧʦʜʘʯʠ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ. ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʰʠʚʢʝ ʥʘ ʫʛʣʘʭ ʧʦʜʘʯʠ 13Á ʠ 16Á 

ʟʥʘʯʝʥʠʝ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʦʪ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʢ ʟʘʜʥʝʡ, 

ʠ ʯʪʦ ʧʨʠ ʫʛʣʝ ʧʦʜʘʯʠ ɓ = 10Á ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʟʘʛʦʪʦʚʢʠ ʦʩʪʘʸʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 

ʦʜʥʦʤ ʫʨʦʚʥʝ ʧʦ ʜʣʠʥʝ ʟʘʛʦʪʦʚʢʠ, ʘ ʥʘ ʟʘʜʥʝʡ ʯʘʩʪʠ ʩʥʠʞʘʝʪʩʷ. ʕʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʚʣʠʷʥʠʝʤ ʵʬʬʝʢʪʘ ʩʘʤʦʮʝʥʪʨʠʨʦʚʘʥʠʷ ʦʧʨʘʚʢʠ, ʢʦʪʦʨʳʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʤʝʥʴʰʠʭ ʫʩʠʣʠʷʭ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʧʨʘʚʦʯʥʳʡ ʩʪʝʨʞʝʥʴ. 

ʅʘ ʨʠʩʫʥʢʝ 16 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʦ ʩʝʯʝʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʛʣʘ ʧʦʜʘʯʠ, ʘ ʥʘ ʨʠʩʫʥʢʝ 17 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʦʪ 

ʫʛʣʘ ʧʦʜʘʯʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ. 

 

 

ʈʠʩʫʥʦʢ 16 - ʀʟʤʝʥʝʥʠʝ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʦ ʩʝʯʝʥʠʷʤ ʦʪ ʫʛʣʘ ʧʦʜʘʯʠ ʚʘʣʢʦʚ 
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ʈʠʩʫʥʦʢ 17 - ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʦʪ ʫʛʣʘ ʧʦʜʘʯʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʳʪʷʞʢʠ 

 

ʇʦʜʦʙʥʦʝ ʠʟʤʝʥʝʥʠʝ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʷʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ ʧʦʜʘʯʠ ʨʘʩʪʫʪ 

ʫʩʠʣʠʷ ʥʘ ʦʧʨʘʚʦʯʥʳʡ ʩʪʝʨʞʝʥʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ ʠʟʛʠʙʘ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʰʠʚʢʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʸʪʘ ʫʩʠʣʠʡ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʧʨʘʚʦʯʥʳʡ ʩʪʝʨʞʝʥʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 6. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʜʠʘʤʝʪʨʘ ʧʨʦʰʠʚʥʦʡ 

ʦʧʨʘʚʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʜʠʘʤʝʪʨ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʪʦʡʢʦʩʪʴ ʢʦʥʩʦʣʴʥʦʡ ʯʘʩʪʠ, ʢʦʪʦʨʘʷ ʥʝ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚʪʫʣʢʦʡ, ʪʘʢʞʝ 

ʧʦʚʳhʘʝʪʩʷ. ʕʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ . 
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ɻʣʘʚʘ 3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ, ʘ ʪʘʢʞʝ 

ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

3.1 ʀʟʫʯʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ 

 

ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ 

ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʘʛʨʝʛʘʪʝ ʊʇɸ 70-270 ɸʆ 

ɺʄɿ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʭʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩ ʫʯʸʪʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʦʚʘʪʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʦʩʥʦʚʝ ʯʝʨʪʝʞʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʙʳʣʠ ʩʦʟʜʘʥʳ ʤʦʜʝʣʠ ʪʨʸʭʨʦʣʠʢʦʚʳʭ ʮʝʥʪʨʦʚʘʪʝʣʝʡ ʠ ʩʦʟʜʘʥʘ ʩʙʦʨʢʘ ʠʟ 

ʩʪʝʨʞʥʷ ʠ ʪʨʸʭ ʮʝʥʪʨʦʚʘʪʝʣʝʡ (ʨʠʩʫʥʦʢ 18). 

 

 

ʈʠʩʫʥʦʢ 18 - ʉʙʦʨʢʘ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʧʨʘʚʦʯʥʦʛʦ 

ʩʪʝʨʞʥʷ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ, ʠʟʣʦʞʝʥʥʦʡ ʚʦ ʚʪʦʨʦʡ ʛʣʘʚʝ, ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʫʩʠʣʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʦʧʨʘʚʢʫ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ 458 ʢʅ. ʇʨʠ 

ʧʦʤʦʱʠ ʤʦʜʫʣʷ Solidworks Simulation ʦʧʨʝʜʝʣʝʥʳ ʫʩʣʦʚʠʷ ʟʘʢʨʝʧʣʝʥʠʷ 
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ʩʪʝʨʞʥʷ ʠ ʨʦʣʠʢʦʚ, ʧʨʠʣʦʞʝʥʳ ʫʩʠʣʠʷ ʢ ʦʧʨʘʚʢʝ ʠ ʩʠʣʘ ʪʷʞʝʩʪʠ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʟʘʢʨʝʧʣʝʥʠʡ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 19. 

 

 

ʈʠʩʫʥʦʢ 19 - ʋʩʣʦʚʠʷ ʟʘʢʨʝʧʣʝʥʠʷ ʩʙʦʨʢʠ ʠ ʜʝʡʩʪʚʫʶʱʠʡ ʩʠʣʳ 

 

ʅʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʦʡ ʤʦʜʝʣʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʦʪʢʣʦʥʝʥʠʷ 

ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ ʦʪ ʦʩʠ ʧʨʦʢʘʪʢʠ. ɼʣʷ ʵʪʦʛʦ ʧʦ ʜʣʠʥʝ ʩʪʝʨʞʥʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 400 ʤʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʪʦʯʢʠ. ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ 

ʪʦʯʝʢ ʦʧʨʝʜʝʣʝʥʳ ʦʪʢʣʦʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ OY ʠ OZ, ʘ ʟʘʪʝʤ ʧʦ ʪʝʦʨʝʤʝ 

ʇʠʬʘʛʦʨʘ ʚʳʯʠʩʣʝʥʳ ʦʪʢʣʦʥʝʥʠʷ ʵʪʠʭ ʪʦʯʝʢ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ 

ʦʩʠ ʧʨʦʢʘʪʢʠ ʠ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʵʪʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ 

ʨʠʩʫʥʢʝ 20. 
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ʈʠʩʫʥʦʢ 20 - ʆʪʢʣʦʥʝʥʠʝ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ ʦʪ ʦʩʠ ʧʨʦʢʘʪʢʠ ʚ 

ʨʝʘʣʴʥʳʭ ʨʘʟʤʝʨʘʭ (ʘ) ʠ ʩ ʤʘʩʰʪʘʙʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 220 (ʙ). 

 

3.2 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ 

 

ɼʣʷ ʦʮʝʥʢʠ ʧʣʘʥʠʨʫʝʤʳʭ ʢ ʧʦʣʫʯʝʥʠʶ ʟʘʛʦʪʦʚʦʢ ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʚʘ 

ʚʘʨʠʘʥʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʛʝʦʤʝʪʨʠʷ ʩʪʝʨʞʥʷ ï ʚ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ ʩʪʝʨʞʝʥʴ ʧʨʷʤʦʡ, ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ï ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʦʜ ʦʩʝʚʦʡ 

ʥʘʛʨʫʟʢʦʡ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʛʝʦʤʝʪʨʠʷ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 
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ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʦʙʦʠʭ ʚʘʨʠʘʥʪʦʚ. ʉ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʢʠ ʛʝʦʤʝʪʨʠʷ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʪʝʨʞʥʷ ʙʳʣʘ ʠʤʧʦʨʪʠʨʦʚʘʥʘ ʥʘʧʨʷʤʫʶ ʠʟ SolidWorks 

Simulation. 

ɺ ʧʨʦʛʨʘʤʤʝ SolidWorks ʧʦʩʪʨʦʝʥʘ ʪʨʸʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʦʯʘʛʘ 

ʜʝʬʦʨʤʘʮʠʠ ʜʚʫʭʚʘʣʢʦʚʦʛʦ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 70-270 ɸʆ çɺʳʢʩʫʥʩʢʦʛʦ 

ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ɿʘʚʦʜʘè (ɺʄɿ) (ʨʠʩʫʥʦʢ 21), ʪʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʘ ʚ ʨʘʙʦʪʝ [83].  

 

 

1 ï ʨʘʙʦʯʠʡ ʚʘʣʦʢ, 2 ï ʥʘʧʨʘʚʣʷʶʱʘʷ ʣʠʥʝʡʢʘ, 3 ï ʧʨʦʰʠʚʥʘʷ ʦʧʨʘʚʢʘ, 

4 ï ʟʘʛʦʪʦʚʢʘ 

ʈʠʩʫʥʦʢ 21 - ʄʦʜʝʣʴ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, ʥʘ 

ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʦʯʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʟʘʛʦʪʦʚʢʠ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 11. 
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ʊʘʙʣʠʮʘ 11 - ʇʘʨʘʤʝʪʨʳ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ 

ʉʭʝʤʘ ʯʘʰʝʚʠʜʥʘʷ 

ʋʛʦʣ ʧʦʜʘʯʠ 12Á 

ʋʛʦʣ ʨʘʩʢʘʪʢʠ 7Á 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʘʣʢʘʤʠ 225 ʤʤ 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʠʥʝʡʢʘʤʠ 246 ʤʤ 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ 1,09 

ʆʙʞʘʪʠʝ ʚ ʧʝʨʝʞʠʤʝ 10% 

ʆʙʞʘʪʠʝ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ 7% 

ɺʳʜʚʠʞʝʥʠʝ ʦʧʨʘʚʢʠ ʟʘ ʧʝʨʝʞʠʤ 30 ʤʤ 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʩʦʟʜʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʚ ʧʨʦʛʨʘʤʤʝ Qform, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʚ ʨʘʙʦʪʘʭ [84-87]. ʇʘʨʘʤʝʪʨʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 12. 

 

ʊʘʙʣʠʮʘ 12 - ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ 

ʄʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ ʉʪʘʣʴ 45 

ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʛʦʪʦʚʢʠ 1170 Áʉ 

ɼʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ 250 ʤʤ 

ɼʣʠʥʘ ʟʘʛʦʪʦʚʢʠ 3200 ʤʤ 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ 60 ʦʙ/ʤʠʥ 

ʄʘʪʝʨʠʘʣ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ 40ʍ 

ʄʘʪʝʨʠʘʣ ʦʧʨʘʚʢʠ ʠ ʣʠʥʝʝʢ 4ʍ5ʄʌʉ 

ʌʘʢʪʦʨ ʪʨʝʥʠʷ ʤʝʞʜʫ ʚʘʣʢʘʤʠ ʠ ʟʘʛʦʪʦʚʢʦʡ 5 ʧʦ ʟʘʢʦʥʫ ʃʝʚʘʥʦʚʘ 

ʌʘʢʪʦʨ ʪʨʝʥʠʷ ʤʝʞʜʫ ʦʧʨʘʚʢʦʡ ʠ ʟʘʛʦʪʦʚʢʦʡ 0,8 ʧʦ ʟʘʢʦʥʫ ʃʝʚʘʥʦʚʘ 

ʌʘʢʪʦʨ ʪʨʝʥʠʷ ʤʝʞʜʫ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʣʠʥʝʡʢʘʤʠ 

ʠ ʟʘʛʦʪʦʚʢʦʡ 

0,8 ʧʦ ʟʘʢʦʥʫ ʃʝʚʘʥʦʚʘ 
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ɼʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʟʘʜʘʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʩʠʤʫʣʠʨʫʶʱʠʝ ʨʘʙʦʪʫ ʪʦʣʢʘʪʝʣʷ, 

ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʧʨʦʚʦʜʦʢ. ʉ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝ ʤʝʪʘʣʣʘ 

ʚ ʨʘʙʦʯʠʭ ʚʘʣʢʘʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʬʘʢʪʦʨ ʪʨʝʥʠʷ ʤʝʞʜʫ ʚʘʣʢʘʤʠ ʠ 

ʟʘʛʦʪʦʚʢʦʡ ʧʨʠʥʷʪ ʨʘʚʥʳʤ 5. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʥʘʩʪʨʦʡʢʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʬʘʢʪʦʨʳ, ʧʨʠʚʝʜʸʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 10, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ 

ʦʪʩʫʪʩʪʚʠʝ ʦʩʝʚʦʛʦ ʨʘʟʨʫʰʝʥʠʷ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʠ ʪʨʝʙʫʝʤʦʝ 

ʢʘʯʝʩʪʚʦ ʧʦʣʦʡ ʟʘʛʦʪʦʚʢʠ [81]. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ 

ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʟʘʤʝʨʳ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʚ ʯʝʪʳʨʸʭ ʩʝʯʝʥʠʷʭ ʚ ʚʦʩʴʤʠ 

ʪʦʯʢʘʭ ʠ ʧʦʩʪʨʦʝʥʳ ʜʚʘ ʛʨʘʬʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʦ ʜʣʠʥʝ 

ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 22. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʤʝʨʳ ʜʣʷ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ 

ʩʪʝʨʞʥʝʤ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ï ʩ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ. ʕʪʦ ʪʘʢʞʝ ʦʪʨʘʞʝʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 22. 
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ʈʠʩʫʥʦʢ 22 - ʉʨʘʚʥʝʥʠʝ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ 

ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʝ 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʥʘ 

ʦʩʥʦʚʝ ʦʩʝʚʦʛʦ ʫʩʠʣʠʷ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʦʧʨʘʚʦʯʥʳʡ ʩʪʝʨʞʝʥʴ. ɺ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ Qform ʧʨʦʚʝʜʸʥ ʨʘʩʯʸʪ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʦʣʫʯʝʥ 

ʛʨʘʬʠʢ ʫʩʠʣʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʪʝʨʞʝʥʴ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 23. ʈʘʩʯʸʪ 

ʧʨʦʚʦʜʠʣʩʷ ʜʣʷ ʚʘʨʠʘʥʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ ʩʪʝʨʞʥʝʤ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 490 ʢʅ, ʘ ʨʘʩʩʯʠʪʘʥʥʦʝ ʘʥʘʣʠʪʠʯʝʩʢʠ ï 458 ʢʅ. 

ʈʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 10%, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʘʜʝʢʚʘʪʥʦʩʪʠ 

ʩʦʟʜʘʥʥʦʡ ʤʦʜʝʣʠ. 

 

0

5

10

15

20

25

30

0 500 1000 1500 2000 2500 3000

˭
ͤ
͊
;
͔
ͤ
͙
͔
 
ͪ
͊
͘
ͤ
ͦ
ͫ
ͭ
͔
ͤ
ͤ
ͦ
ͫ
ͭ
͙
Σ
 
҈

˾͊ͫͫͭͦΎ͙͔ͤ ͦͭ ͔͔͔͎ͨͪ͒ͤͦ ͭͦͪͼ͊ ͎͍͙͊ͦͭͦ͘͟Σ ͣͣ

˸͙͙ͤͣ͊͡Έ͔ͤͦ ͤ͊͘;͔͙͔ͤ ͨͦ ͔ͫ;͔͙ͤΎͣ˸͙͊ͫͣ͊͟͡Έ͔ͤͦ ͤ͊͘;͔͙͔ͤ ͨͦ ͔ͫ;͔͙ͤΎͣ

˸͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ ͫ ͙͎ͦͤͯͭ͘·ͣ ͔͔ͫͭͪ͗ͤͣ˸͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ ͫ ͚ͯͫͭͦ;͙͍·ͣ ͔͔ͫͭͪ͗ͤͣ



56 
 

 

ʈʠʩʫʥʦʢ 23 - ɻʨʘʬʠʢ ʦʩʝʚʦʛʦ ʫʩʠʣʠʷ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʦʧʨʘʚʦʯʥʳʡ 

ʩʪʝʨʞʝʥʴ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

 

3.3 ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

 

ʋʨʦʚʝʥʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʦʩʝʡ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʅʃɿ ʠ 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ [88-90]. ɺʚʝʜʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ 

ʦʧʝʨʘʮʠʠ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʟʚʦʣʷʝʪ ʚʣʠʷʪʴ ʥʘ ʧʨʦʨʘʙʦʪʢʫ 

ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ ʧʦʣʳʭ ʦʩʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʢʦʣʝʩ [91, 92]. ʂ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʝ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: ʙʦʣʴʰʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʚ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ [93-95]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʅɼʉ) ʩʧʦʩʦʙʘ 

ʧʦʧʝʨʝʯʥʦ-ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ. ɸʥʘʣʠʟ 

ʩʦʦʪʥʦʰʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʅɼʉ ʪʘʢʠʭ ʢʘʢ: ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʧʨʷʞʝʥʠʡ (ʀʅ), 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʡ (ʀʉɼ), ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʥʝʯʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ (ʀʂɼ) ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʥʘ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [96-99]. 
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ʉʦʚʤʝʩʪʥʦ ʩ ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʢʦʥʩʪʨʫʢʮʠʷ ʯʝʨʥʦʚʦʡ ʧʦʣʦʡ ʚʘʛʦʥʥʦʡ ʦʩʠ (ʨʠʩʫʥʦʢ 24). ɼʣʷ ʝʸ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʧʦʣʫʶ ʟʘʛʦʪʦʚʢʫ ʩ ʨʘʟʤʝʨʘʤʠ DxS ï 237ʭ70 ʤʤ ʥʘ 

ʘʛʨʝʛʘʪʝ ʊʇɸ 70-270 ɸʆ ɺʄɿ.  

 

 

ʈʠʩʫʥʦʢ 24 - ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʯʝʨʥʦʚʦʡ ʧʦʣʦʡ ʚʘʛʦʥʥʦʡ ʦʩʠ  

 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʙʨʘʥʘ ʦʧʝʨʘʮʠʷ 

ʧʨʦʰʠʚʢʠ ʩʧʦʩʦʙʦʤ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ Ï250 ʤʤ, ʜʣʠʥʦʡ 

750 ʤʤ, ʚ ʧʦʣʫʶ ʟʘʛʦʪʦʚʢʫ ʪʨʝʙʫʝʤʳʭ ʨʘʟʤʝʨʦʚ. ʉʫʱʝʩʪʚʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʦʡ ʟʘʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʘʷ 

ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ (70 ʤʤ) ʠ ʥʠʟʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ D/S = 3.4, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

 

3.4 ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅɼʉ 

 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʧʨʷʞʝʥʠʡ (ʀʅ) ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ 

ʩʪʝʧʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ. ɼʣʷ ʘʥʘʣʠʟʘ ʀʅ ʚʳʙʨʘʥʳ ʪʨʠ 

ʭʘʨʘʢʪʝʨʥʳʭ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷ ʧʦ ʜʣʠʥʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ. ʇʝʨʚʦʝ ʩʝʯʝʥʠʝ 
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ï ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ, ʚ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʳʡ ʟʘʭʚʘʪ 

ʟʘʛʦʪʦʚʢʠ ʠ ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ. ɺʪʦʨʦʝ ʩʝʯʝʥʠʝ ï 

ʚ ʧʝʨʝʞʠʤʝ ʚʘʣʢʦʚ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ. 

ʊʨʝʪʴʝ ï ʥʘ ʢʘʣʠʙʨʫʶʱʝʤ ʫʯʘʩʪʢʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, ʬʦʨʤʠʨʫʶʱʝʝ ʢʦʥʝʯʥʳʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʦʡ ʟʘʛʦʪʦʚʢʠ. 

ʆʮʝʥʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ 

ʨʝʞʠʤʝ ʧʨʦʢʘʪʢʠ. ʇʦʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʀʅ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʩʝʯʝʥʠʷʤ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 25. 

 

 

ʘ                    ʙ          ʚ 

ʘ ï ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ, ʙ ï ʚ ʧʝʨʝʞʠʤʝ, ʚ ï ʥʘ ʢʘʣʠʙʨʫʶʱʝʤ ʫʯʘʩʪʢʝ 

ʈʠʩʫʥʦʢ 25 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʪʨʸʭ ʭʘʨʘʢʪʝʨʥʳʭ 

ʩʝʯʝʥʠʷʭ ʜʣʷ ʤʦʜʝʣʠ ʧʨʦʰʠʚʢʠ ʧʨʠ ʫʛʣʝ ʧʦʜʘʯʠ 12Á, ɝ = 1.09 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 4 ʟʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʀʅ ʚ ʢʘʞʜʦʤ ʠʟ ʩʝʯʝʥʠʡ. ʇʝʨʚʘʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʨʘʙʦʯʠʤʠ ʚʘʣʢʘʤʠ, ʚʪʦʨʘʷ 

ï ʚ ʤʝʩʪʝ ʢʘʩʘʥʠʷ ʥʦʩʢʘ ʦʧʨʘʚʢʠ (ʨʠʩ.25, ʘ) ʠ ʚʦʢʨʫʛ ʧʨʦʰʠʚʥʦʡ ʦʧʨʘʚʢʠ 

(ʨʠʩ.25 ʙ, ʚ), ʪʨʝʪʴʷ ï ʧʦʜ ʣʠʥʝʡʢʘʤʠ ʠ ʯʝʪʚʸʨʪʘʷ ï ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʍ-ʦʙʨʘʟʥʘʷ 

ʟʦʥʘ, ʨʘʩʧʦʣʘʛʘʶʱʘʷʩʷ ʤʝʞʜʫ ʪʨʝʤʷ ʚʳʰʝʥʘʟʚʘʥʳʤʠ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʦʪʤʝʯʝʥʳ ʚ 

ʟʦʥʘʭ ʧʦʜ ʚʘʣʢʘʤʠ ʠ ʚʦʢʨʫʛ ʦʧʨʘʚʢʠ (100-130 ʄʇʘ), ʥʘʠʤʝʥʴʰʠʝ ï ʧʦʜ 

ʣʠʥʝʡʢʘʤʠ (65-80 ʄʇʘ). ɺ ʧʝʨʚʳʭ ʜʚʫʭ ʩʝʯʝʥʠʷʭ ʟʦʥʳ ʧʦʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʥʘʧʨʷʞʝʥʠʷ ʠʤʝʶʪ ʩʭʦʜʥʫʶ ʬʦʨʤʫ. ɺ ʪʨʝʪʴʝʤ ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʀʅ ʙʦʣʝʝ 
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ʨʘʚʥʦʤʝʨʥʦ, ʘ ʝʸ ʚʝʣʠʯʠʥʘ ʧʦʜ ʚʘʣʢʘʤʠ ʠ ʚʦʢʨʫʛ ʦʧʨʘʚʢʠ ʥʠʞʝ (70-80 ʄʇʘ), 

ʯʝʤ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʭʘʨʘʢʪʝʨʥʳʭ ʩʝʯʝʥʠʷʭ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʚʳʜʝʣʝʥʥʳʭ ʟʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʀʅ ʷʚʣʷʝʪʩʷ ʠʭ ʧʦʚʦʨʦʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʧʝʨʚʳʭ ʜʚʫʭ ʩʝʯʝʥʠʡ ʫʛʦʣ 

ʨʘʟʚʦʨʦʪʘ ʧʨʠʤʝʨʥʦ ʨʘʚʝʥ ʫʛʣʫ ʧʦʜʘʯʠ, ʘ ʚ ʪʨʝʪʴʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ 

ʝʛʦ ʚʝʣʠʯʠʥʳ. 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʦ 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ: ʫʛʦʣ ʧʦʜʘʯʠ ʫʤʝʥʴʰʝʥ ʜʦ 6Á, ʢʦʵʬʬʠʮʠʝʥʪ 

ʦʚʘʣʠʟʘʮʠʠ ʜʦ 1.05, ʦʙʞʘʪʠʝ ʚ ʧʝʨʝʞʠʤʝ ʩʦʩʪʘʚʣʷʣʦ 10%. ɼʘʥʥʘʷ ʥʘʩʪʨʦʡʢʘ 

ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʠ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʚʰʝʡʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [100]. ʍʘʨʘʢʪʝʨʥʳʝ ʩʝʯʝʥʠʷ ʜʣʷ 

ʦʮʝʥʢʠ ʀʅ ʚʳʙʨʘʥʳ ʘʥʘʣʦʛʠʯʥʦ ʧʝʨʚʦʤʫ ʚʘʨʠʘʥʪʫ (ʨʠʩʫʥʦʢ 26). 

 

 

 ʘ                 ʙ       ʚ 

ʘ ï ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ, ʙ ï ʚ ʧʝʨʝʞʠʤʝ, ʚ ï ʥʘ ʢʘʣʠʙʨʫʶʱʝʤ ʫʯʘʩʪʢʝ 

ʈʠʩʫʥʦʢ 26 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʪʨʸʭ ʭʘʨʘʢʪʝʨʥʳʭ 

ʩʝʯʝʥʠʷʭ ʜʣʷ ʤʦʜʝʣʠ ʧʨʦʰʠʚʢʠ ʧʨʠ ʫʛʣʝ ʧʦʜʘʯʠ 6Á, ɝ = 1.05 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʀʅ ʧʨʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʥʘʩʪʨʦʡʢʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ 

ʠʤʝʝʪ ʩʭʦʞʠʡ ʭʘʨʘʢʪʝʨ ʩ ʙʘʟʦʚʦʡ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʟʦʥʳ. 

ʊʘʢ, ʚ ʟʦʥʝ ʧʦʜ ʚʘʣʢʘʤʠ ʠ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʟʥʘʯʝʥʠʷ ʀʅ ʜʣʷ ʧʝʨʚʳʭ ʜʚʫʭ 

ʩʝʯʝʥʠʡ ʣʝʞʘʪ ʚ ʜʠʘʧʘʟʦʥʝ 80-120 ʄʇʘ, ʧʦʜ ʣʠʥʝʡʢʘʤʠ ï 52-60 ʄʇʘ, ʘ ʜʣʷ 
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ʪʨʝʪʴʝʛʦ ï 60-80 ʄʇʘ ʧʦʜ ʚʘʣʢʘʤʠ, 60-110 ʄʇʘ ʚʦʢʨʫʛ ʦʧʨʘʚʢʠ ʠ 35-50 ʄʇʘ 

ʧʦʜ ʣʠʥʝʡʢʘʤʠ. ʇʨʠ ʧʨʦʰʠʚʢʝ ʧʦ ʙʘʟʦʚʦʤʫ ʚʘʨʠʘʥʪʫ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʀʅ ʚ 

ʧʝʨʚʦʤ ʭʘʨʘʢʪʝʨʥʦʤ ʩʝʯʝʥʠʠ ʙʦʣʴʰʝ ʥʘ 21,4%, ʚʦ ʚʪʦʨʦʤ ï ʥʘ 20,6%, ʚ ʪʨʝʪʴʝʤ 

ï ʥʘ 22,2%, ʯʝʤ ʧʨʠ ʧʨʦʰʠʚʢʝ ʧʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ ʚʘʨʠʘʥʪʫ. ɿʥʘʯʝʥʠʷ 

ʩʨʝʜʥʝʛʦ ʀʅ ʧʦ ʩʝʯʝʥʠʶ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 13. 

 

ʊʘʙʣʠʮʘ 13 - ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʀʅ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʩʝʯʝʥʠʷʤ 

ʅʦʤʝʨ 

ʩʝʯʝʥʠʷ 

ʀʅ, ʄʇʘ 

ʋʛʦʣ ʧʦʜʘʯʠ 

6Á 12Á 

1 64,9 78,8 

2 65,9 79,5 

3 48,7 59,5 

 

ʇʦʜʦʙʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʟʥʘʯʝʥʠʷʭ ʀʅ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʚʣʠʷʥʠʝʤ 

ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ. ʇʝʨʚʳʡ - ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʮʠʢʣʦʚ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ. ʏʝʤ 

ʙʦʣʴʰʝ ʮʠʢʣʦʚ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʭʦʜʠʪ ʟʘʛʦʪʦʚʢʘ, ʪʝʤ ʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ 

ʧʦʣʫʯʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. ʊʘʢ, ʜʣʷ ʙʘʟʦʚʦʡ ʥʘʩʪʨʦʡʢʠ ʟʘʛʦʪʦʚʢʘ 

ʧʨʦʭʦʜʠʪ ʦʢʦʣʦ 17 ʮʠʢʣʦʚ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʘ ʜʣʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʥʘʩʪʨʦʡʢʠ ï 44 ʮʠʢʣʘ.  

ɺʪʦʨʦʡ ʬʘʢʪʦʨ ï ʝʜʠʥʠʯʥʦʝ ʦʙʞʘʪʠʝ, ʢʦʪʦʨʦʝ ʜʣʷ ʙʘʟʦʚʦʡ ʥʘʩʪʨʦʡʢʠ 

ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ, ʯʪʦ ʚʝʜʸʪ ʢ ʨʦʩʪʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ.  

ʊʨʝʪʠʡ ʬʘʢʪʦʨ ï ʚʝʨʦʷʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʟʘʛʦʪʦʚʢʠ 

ʠʟ-ʟʘ ʢʦʥʪʘʢʪʘ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʟʦʛʨʝʚʘ. 

ɼʝʬʦʨʤʘʮʠʦʥʥʳʡ ʨʘʟʦʛʨʝʚ ʠʥʪʝʥʩʠʚʥʝʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʟʘʛʦʪʦʚʢʠ, ʢʦʪʦʨʳʝ ʮʠʢʣʠʯʝʩʢʠ ʠʩʧʳʪʳʚʘʶʪ 

ʩʞʠʤʘʶʱʠʝ ʠ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ. ʇʦ ʧʨʠʯʠʥʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʮʠʢʣʦʚ ʜʝʬʦʨʤʘʮʠʦʥʥʳʡ ʨʘʟʦʛʨʝʚ ʧʨʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 
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ʥʘʩʪʨʦʡʢʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʚʳʰʝ ʠ, ʚ ʩʣʝʜʩʪʚʠʠ ʵʪʦʛʦ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʥʘʧʨʷʞʝʥʠʡ ï ʥʠʞʝ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʮʠʢʣʦʚ ʜʝʬʦʨʤʘʮʠʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʨʝʤʷ ʢʦʥʪʘʢʪʘ ʟʘʛʦʪʦʚʢʠ ʩ ʦʧʨʘʚʢʦʡ ʧʨʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 

ʥʘʩʪʨʦʡʢʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʩʪʫʞʠʚʘʥʠʶ ʤʝʪʘʣʣʘ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʀʅ ʚʦʢʨʫʛ ʦʧʨʘʚʢʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʦʣʷ ʀʅ ʜʣʷ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ 

ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʫʨʦʚʥʝʤ ʀʅ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʚʳʰʝ ʧʨʠ ʙʘʟʦʚʦʡ 

ʥʘʩʪʨʦʡʢʝ, ʯʝʤ ʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʮʝʥʢʘ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʠʭ 

ʩʦʯʝʪʘʥʠʝ ʚ ʧʝʨʠʦʜ ʟʘʧʦʣʥʝʥʠʷ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ. ʇʦʣʝ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

ů1, ů2 ʠ ů3 ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʩʝʯʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 27. 

 

 

ʘ                 ʙ       ʚ 

ʈʠʩʫʥʦʢ 27 - ʇʦʣʝ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ů1 (ʘ), ů2 (ʙ) ʠ ů3 (ʚ) ʜʣʷ ʫʛʣʘ ʧʦʜʘʯʠ 

12Á, ɝ = 1.09 

 

ʂʘʢ ʚʠʜʥʦ, ʚ ʧʝʨʚʦʤ ʭʘʨʘʢʪʝʨʥʦʤ ʩʝʯʝʥʠʠ ʟʥʘʯʝʥʠʷ ů1 ʚ ʦʙʣʘʩʪʠ ʧʦʜ 

ʚʘʣʢʘʤʠ ʩʞʠʤʘʶʱʠʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʩʠʣ (ʚʘʣʢʦʚ). 

ɺʪʦʨʦʝ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ů2 ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʞʠʤʘʶʱʠʤ ʚ ʟʦʥʝ ʢʘʩʘʥʠʷ 

ʥʦʩʢʘ ʦʧʨʘʚʢʠ ʟʘʛʦʪʦʚʢʦʡ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʦʰʠʚʥʦʡ 

ʦʧʨʘʚʢʠ. ɿʥʘʯʝʥʠʝ ů3 ʚ ʦʙʣʘʩʪʠ ʧʦʜ ʣʠʥʝʡʢʘʤʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʛʣʘʚʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʷʚʣʷʶʪʩʷ ʨʘʩʪʷʛʠʚʘʶʱʠʤʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʜʝʡʩʪʚʠʝʤ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠʟ-ʟʘ ʦʚʘʣʠʟʘʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʟʘʛʦʪʦʚʢʠ. 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʦʢʘʟʘʣʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ 

ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ ʦʙʲʸʤʥʦʡ ʨʘʟʥʦʠʤʸʥʥʦʡ ʩʭʝʤʳ ʜʝʡʩʪʚʠʷ ʛʣʘʚʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʧʨʦʮʝʩʩʝ 

ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʦʜʝʣʠ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʀʅ ʧʦ ʜʣʠʥʝ ʦʯʘʛʘ 

ʜʝʬʦʨʤʘʮʠʠ ʚ ʜʚʫʭ ʧʨʦʜʦʣʴʥʳʭ ʩʝʯʝʥʠʷʭ ï ʧʦ ʨʘʙʦʯʠʤ ʚʘʣʢʘʤ ʠ 

ʥʘʧʨʘʚʣʷʶʱʠʤ ʣʠʥʝʡʢʘʤ, ʧʨʠʚʝʜʸʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 28 ʜʣʷ ʙʘʟʦʚʦʡ ʥʘʩʪʨʦʡʢʠ. 

ɺ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʧʨʦʜʦʣʴʥʳʭ ʩʝʯʝʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʭʘʨʘʢʪʝʨʥʳʭ 

ʫʯʘʩʪʢʘ ʀʅ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʜʣʠʥʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ. 

 

 

ʘ       ʙ 

I ï ʧʝʨʚʳʡ ʫʯʘʩʪʦʢ, II  ï ʚʪʦʨʦʡ ʫʯʘʩʪʦʢ, III  ï ʪʨʝʪʠʡ ʫʯʘʩʪʦʢ 

ʈʠʩʫʥʦʢ 28 - ʇʨʦʜʦʣʴʥʳʝ ʩʝʯʝʥʠʷ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ (ʙʘʟʦʚʘʷ ʥʘʩʪʨʦʡʢʘ) ʧʦ 

ʚʘʣʢʘʤ (ʘ) ʠ ʣʠʥʝʡʢʘʤ (ʙ) 

 

ɻʨʘʥʠʮʳ ʫʯʘʩʪʢʦʚ ʚʳʙʨʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʦʯʘʛʘ 

ʜʝʬʦʨʤʘʮʠʠ: 1 ʠ 2 ï ʤʝʩʪʦ ʢʘʩʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʠ ʥʘʧʨʘʚʣʷʶʱʠʭ 

ʣʠʥʝʝʢ, 3 ʠ 4 ï ʚ ʩʝʯʝʥʠʠ ʢʦʥʪʘʢʪʘ ʧʝʨʝʜʥʝʛʦ ʪʦʨʮʘ ʟʘʛʦʪʦʚʢʠ ʩ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ 

ʠ ʦʢʦʥʯʘʥʠʝʤ ʧʝʨʝʞʠʤʘ, 5 ï ʚ ʪʦʯʢʝ ʩʭʦʜʘ ʛʠʣʴʟʳ ʩ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ [101]. 

ɼʣʷ ʩʝʯʝʥʠʷ ʧʦ ʚʘʣʢʘʤ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ (I) ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʀʅ ʚ ʜʠʘʧʘʟʦʥʝ 35-140 ʄʇʘ. ʇʦʜ ʚʘʣʢʘʤʠ 

ʟʥʘʯʝʥʠʷ ʀʅ ʨʘʩʪʫʪ ʙʳʩʪʨʝʝ, ʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʠʭ ʥʝʢʦʪʦʨʦʝ 
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ʩʥʠʞʝʥʠʝ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʫ ʥʦʩʢʘ ʦʧʨʘʚʢʠ. ɿʥʘʯʝʥʠʷ 

ʀʅ ʜʣʷ ʚʪʦʨʦʛʦ ʫʯʘʩʪʢʘ (II) ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 85-140 ʄʇʘ, ʘ ʝʸ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʦʩʠʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ 

ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʚʘʣʢʦʚ ʠ ʧʨʦʰʠʚʥʦʡ ʦʧʨʘʚʢʠ. ʊʨʝʪʠʡ ʫʯʘʩʪʦʢ (III ) 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʀʅ ï 120-130 ʄʇʘ. ʅʘ ʥʸʤ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʥʝʝ ʧʨʦʨʘʙʦʪʘʥʥʦʡ ʢʦʣʴʮʝʚʦʡ ʟʦʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,2-0,7 S 

ʦʪ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʣʩʪʦʩʪʝʥʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ 

ʩʥʠʞʝʥʠʝʤ å ʜʦ 80 ʄʇʘ. 

ɼʣʷ ʩʝʯʝʥʠʷ ʧʦ ʥʘʧʨʘʚʣʷʶʱʠʤ ʣʠʥʝʡʢʘʤ ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʀʅ 

ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ ʭʘʨʘʢʪʝʨ. ʊʘʢ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʀʅ ʚʦʟʨʘʩʪʘʝʪ ʩ 35 ʜʦ 

65 ʄʇʘ, ʦʜʥʘʢʦ ʚ ʟʦʥʝ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʝʸ ʨʝʟʢʠʡ ʨʦʩʪ ʜʦ 

ʟʥʘʯʝʥʠʡ 130 ʄʇʘ. ʅʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ʀʅ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 65-100 ʄʇʘ, 

ʠ ʝʸ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʚʙʣʠʟʠ ʧʨʦʰʠʚʥʦʡ ʦʧʨʘʚʢʠ, ʘ 

ʪʨʝʪʠʡ - ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʀʅ ʩ 80 ʄʇʘ ʫ ʧʨʦʰʠʚʥʦʡ 

ʦʧʨʘʚʢʠ ʜʦ 50 ʄʇʘ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʢ ʚʳʭʦʜʫ ʠʟ ʦʯʘʛʘ 

ʜʝʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʥʘʩʪʨʦʡʢʠ (ʧʨʠ ɓ = 6Á) ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʀʅ ʧʦ ʜʣʠʥʝ 

ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʠʤʝʝʪ ʧʦʜʦʙʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʊʘʢʞʝ, ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦ ʚʘʣʢʘʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚʳʩʦʢʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʀʅ (30-110 ʄʇʘ), ʘ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ. ɺʪʦʨʦʡ ʫʯʘʩʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʀʅ ʜʦ 65-130 ʄʇʘ, ʘ ʥʘ ʪʨʝʪʴʝʤ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ 

ʀʅ ʢʘʢ ʚ ʟʦʥʘʭ ʢʦʥʪʘʢʪʘ ʩ ʨʘʙʦʯʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʪʘʢ ʠ ʚ ʦʩʪʘʣʴʥʦʤ ʦʙʲʸʤʝ 

ʟʘʛʦʪʦʚʢʠ. 

ɼʣʷ ʩʝʯʝʥʠʷ ʧʦʜ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʣʠʥʝʡʢʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʀʅ 

ʘʥʘʣʦʛʠʯʥʦ ʙʘʟʦʚʦʡ ʥʘʩʪʨʦʡʢʝ. ʅʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʀʅ ʩ 30 

ʜʦ 55 ʄʇʘ, ʘ ʚ ʪʦʯʢʝ 3 ʟʥʘʯʝʥʠʷ ʜʦʩʪʠʛʘʶʪ 130 ʄʇʘ. ʅʘ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ 

ʫʨʦʚʝʥʴ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 30-45 ʄʇʘ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ (ʀʉɼ), ʧʦʟʚʦʣʷʶʱʠʡ ʢʘʯʝʩʪʚʝʥʥʦ 
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ʦʮʝʥʠʪʴ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʟʘʛʦʪʦʚʢʠ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʩʝʯʝʥʠʷʭ ʧʦ 

ʜʣʠʥʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʀʉɼ ʚ ʜʚʫʭ ʩʝʯʝʥʠʷʭ ʜʣʷ ʙʘʟʦʚʦʡ 

ʥʘʩʪʨʦʡʢʠï ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʠ ʚ ʧʝʨʝʞʠʤʝ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ. ʉʝʯʝʥʠʝ ʥʘ 

ʢʘʣʠʙʨʫʶʱʝʤ ʫʯʘʩʪʢʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʧʦ ʧʨʠʯʠʥʝ ʤʘʣʳʭ ʩʢʦʨʦʩʪʝʡ 

ʜʝʬʦʨʤʘʮʠʡ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ 5 ʩ-1. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʷ ʀʉɼ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 29. 

 

 

ʘ      ʙ 

ʈʠʩʫʥʦʢ 29 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷ ʀʉɼ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ (ʘ) ʠ ʚ 

ʧʝʨʝʞʠʤʝ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ (ʙ) ʜʣʷ ʙʘʟʦʚʦʡ ʥʘʩʪʨʦʡʢʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ 

 

ɺ ʧʝʨʚʦʤ ʩʝʯʝʥʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʦʙʣʘʩʪʠ ʀʉɼ ï ʜʚʝ ʧʦʜ 

ʚʘʣʢʘʤʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʚ ʜʠʘʧʘʟʦʥʝ 5-45 ʩ-1 ʠ ʦʜʥʘ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʩ 

ʤʝʥʴʰʝʡ ʚʝʣʠʯʠʥʦʡ - 5-20 ʩ-1. ʄʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʀʉɼ ʦʙʣʘʩʪʝʡ ʧʦʜ ʚʘʣʢʘʤʠ 

ʩʤʝʱʝʥʳ ʢ ʮʝʥʪʨʫ ʟʘʛʦʪʦʚʢʠ, ʘ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʣʠʞʝ ʢ 

ʧʝʨʠʤʝʪʨʫ. ɺʦ ʚʪʦʨʦʤ ʩʝʯʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʲʝʜʠʥʝʥʠʝ ʦʙʣʘʩʪʝʡ ʀʉɼ ʦʪ 

ʚʘʣʢʦʚ ʠ ʦʧʨʘʚʢʠ ʚ ʜʚʝ ʙʦʣʝʝ ʢʨʫʧʥʳʝ, ʘ ʨʦʩʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʀʉɼ ʚ 

ʥʠʭ ʜʦʩʪʠʛʘʝʪ 55 ʩ-1. 
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ɼʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʥʘʩʪʨʦʡʢʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʩʝʯʝʥʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʜʚʝ ʦʙʣʘʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʀʉɼ ʧʦʜ 

ʚʘʣʢʘʤʠ, ʘ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʦʙʣʘʩʪʠ ʥʝʪ, ʠ ʟʥʘʯʝʥʠʷ 

ʀʉɼ ʚ ʥʝʡ ʥʝ ʧʨʝʚʳʰʘʶʪ 4 ʩ-1. ʇʣʦʱʘʜʴ ʦʙʣʘʩʪʝʡ ʧʦʜ ʚʘʣʢʘʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʙʘʟʦʚʦʡ ʥʘʩʪʨʦʡʢʦʡ ʤʝʥʴʰʝ, ʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʀʉɼ ʥʘʭʦʜʷʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ 5-25 ʩ-1. ɺʦ ʚʪʦʨʦʤ ʩʝʯʝʥʠʠ ʚʦʢʨʫʛ ʦʧʨʘʚʢʠ ʪʘʢʞʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʦʡ ʀʉɼ ʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʫʢʨʫʧʥʝʥʠʷ ʦʙʣʘʩʪʝʡ ʧʦʜ ʚʘʣʢʘʤʠ 

ï ʦʥʠ ʠʤʝʶʪ ʧʨʠʤʝʨʥʦ ʪʘʢʠʝ ʞʝ ʨʘʟʤʝʨʳ, ʢʘʢ ʠ ʚ ʧʝʨʚʦʤ ʩʝʯʝʥʠʠ, ʥʦ ʦʪʤʝʯʝʥ 

ʨʦʩʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʀʉɼ ʩ 25 ʜʦ 30 ʩ-1. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʭʦʞʝʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʀʅ ʠ ʀʉɼ ʧʦ ʜʚʫʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʭʘʨʘʢʪʝʨʥʳʤ 

ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʷʤ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ. ʊʘʢ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʬʦʨʤʘ ʠ 

ʧʣʦʱʘʜʴ ʦʙʣʘʩʪʝʡ ʀʉɼ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʙʦʣʝʝ 5 ʩ-1 ʧʦ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʷʤ ʜʣʷ 

ʙʘʟʦʚʦʡ ʥʘʩʪʨʦʡʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 29) ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠ ʢ ʟʥʘʯʝʥʠʷʤ ʀʅ ʙʦʣʝʝ 

90 ʄʇʘ (ʨʠʩ. 25ʘ, 25ʙ). 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʧʨʦʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʫʷ ʧʘʨʘʤʝʪʨ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʥʝʯʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ (ʀʂɼ). 

ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ Qform ʨʘʩʯʝʪ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʠʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʥʝʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ɻʝʥʢʠ ʧʦ ʬʦʨʤʫʣʝ [102]: 

 

Ὁ ᷿ ὨὉ ᷿ ‐ὨὸВ ‐Ўὸ, (9) 

ʛʜʝ Ὁ  ï ʢʦʤʧʦʥʝʥʪʘ ʪʝʥʟʦʨʘ ʢʦʥʝʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ,  ‐ ï ʩʢʦʨʦʩʪʴ 

ʜʝʬʦʨʤʘʮʠʠ [ʩ-1], Ўὸ ï ʧʨʠʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ n-ʦʤ ʰʘʛʝ ʨʘʩʯʸʪʘ 

 

ʇʘʨʘʤʝʪʨ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʥʝʯʥʳʭ ʜʝʬʦʨʤʘʮʠʠ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʨʠʪʝʨʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʘʛʦʪʦʚʢʠ: 
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Ὁ
Ѝς

σ
Ὁ Ὁ Ὁ Ὁ Ὁ Ὁ  

Ѝς

σ
‐ ‐ ‐ ‐ ‐ ‐ Ўὸ ‐Ўὸȟ 

(10) 

ʛʜʝ Ὁ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʡ, Ὁ ï ʛʣʘʚʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ‐ ï 

ʛʣʘʚʥʳʝ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ, ‐ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʠ 

 

ʆʮʝʥʢʘ ʀʂɼ ʜʣʷ ʙʘʟʦʚʦʡ ʥʘʩʪʨʦʡʢʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

ʪʨʸʭ ʩʝʯʝʥʠʷʭ ï ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʚ ʤʦʤʝʥʪ ʚʥʝʜʨʝʥʠʷ ʝʸ ʚ ʟʘʛʦʪʦʚʢʫ, ʚ 

ʧʝʨʝʞʠʤʝ ʚʘʣʢʦʚ ʠ ʥʘ ʢʘʣʠʙʨʫʶʱʝʤ ʫʯʘʩʪʢʝ. 

 

 

   ʘ       ʙ        ʚ 

I ï ʮʝʥʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ II  ï ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʦʙʣʘʩʪʴ III  ï ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʘʷ 

ʦʙʣʘʩʪʴ 

ʈʠʩʫʥʦʢ 30 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷ ʀʂɼ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ (ʘ), ʚ ʧʝʨʝʞʠʤʝ 

ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ (ʙ) ʠ ʥʘ ʢʘʣʠʙʨʫʶʱʝʤ ʫʯʘʩʪʢʝ (ʚ) ʜʣʷ ʙʘʟʦʚʦʡ ʥʘʩʪʨʦʡʢʠ 

ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ 

 

ɺ ʢʘʞʜʦʤ ʠʟ ʩʝʯʝʥʠʡ (ʨʠʩʫʥʦʢ 30) ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦ ʪʨʠ 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʦʙʣʘʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʀʂɼ. ʇʝʨʚʘʷ - ʩ ʥʘʠʙʦʣʴʰʠʤ 

ʧʘʨʘʤʝʪʨʦʤ ʀʂɼ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʮʝʥʪʨʫ ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʚ 

ʧʝʨʚʦʤ ʩʝʯʝʥʠʠ ʠ ʚʦʢʨʫʛ ʦʧʨʘʚʢʠ ï ʚ ʜʚʫʭ ʦʩʪʘʣʴʥʳʭ. ɺʪʦʨʘʷ ʦʙʣʘʩʪʴ ʩ 

ʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʀʂɼ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʟʘʛʦʪʦʚʢʠ. 

I 

II  

III  

I 

II  

III  

I 

II  

III  
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ʊʨʝʪʴʷ ï ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʀʂɼ. ɺʦ ʚʪʦʨʦʤ ʩʝʯʝʥʠʠ ʚ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʦʙʣʘʩʪʠ ʧʦʜ ʣʠʥʝʡʢʘʤʠ ʦʪʤʝʯʝʥʳ ʫʯʘʩʪʢʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʀʂɼ. ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʀʂɼ ʦʙʫʩʣʦʚʣʝʥ ʧʨʦʮʝʩʩʦʤ 

ʥʘʢʦʧʣʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʧʦ ʦʯʘʛʫ 

ʜʝʬʦʨʤʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʨʘʙʦʪʢʠ 

ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ 

ʠ ʧʨʦʰʠʚʥʦʡ ʦʧʨʘʚʢʠ. ʇʨʠʚʝʜʸʥʥʳʝ ʜʘʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʮʝʩʩʫ 

ʧʨʦʰʠʚʢʠ ʩ ʚʳʪʷʞʢʦʡ ɛ=1,34. 

 

 

   ʘ       ʙ        ʚ 

I ï ʮʝʥʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ II  ï ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʦʙʣʘʩʪʴ III  ï ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʘʷ 

ʦʙʣʘʩʪʴ 

ʈʠʩʫʥʦʢ 31 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷ ʀʂɼ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ (ʘ), ʚ ʧʝʨʝʞʠʤʝ 

ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ (ʙ) ʠ ʥʘ ʢʘʣʠʙʨʫʶʱʝʤ ʫʯʘʩʪʢʝ (ʚ) ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 

ʥʘʩʪʨʦʡʢʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ 

 

ɼʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʥʘʩʪʨʦʡʢʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʚʳʙʨʘʥʳ ʪʨʠ 

ʘʥʘʣʦʛʠʯʥʳʭ ʩʝʯʝʥʠʷ ʠ ʧʦʩʪʨʦʝʥʳ ʧʦʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʀʂɼ ʚ ʥʠʭ 

(ʨʠʩʫʥʦʢ 31). ɺ ʧʝʨʚʳʭ ʜʚʫʭ ʩʝʯʝʥʠʷʭ ʦʙʣʘʩʪʠ ʀʂɼ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʘʟʦʚʦʡ 

ʥʘʩʪʨʦʡʢʝ. ɺ ʪʨʝʪʴʝʤ ʩʝʯʝʥʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʦʣʴʢʦ ʜʚʝ ʦʙʣʘʩʪʠ. ʍʘʨʘʢʪʝʨ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʥʦʩʠʪ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʳʡ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ.  

I 
II  

III  

I 

II  III  I II+III  
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ʉʨʘʚʥʠʚ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʥʘʩʪʨʦʡʢʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʟʥʘʯʝʥʠʷ ʀʂɼ ʚ ʧʦʧʝʨʝʯʥʦʤ 

ʩʝʯʝʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʤʝʪʘʣʣ ʟʘʛʦʪʦʚʢʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʮʠʢʣʦʚ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʨʘʙʦʪʝ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʤʝʪʘʣʣʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʦʧʝʨʘʮʠʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠ/ʠʣʠ ʦʧʝʨʘʮʠʠ ʨʘʩʢʘʪʢʠ ʧʦʩʣʝ ʧʨʦʰʠʚʢʠ [103]. 
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ɻʣʘʚʘ 4. ʇʨʦʤʳʰʣʝʥʥʦʝ ʘʧʨʦʙʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʳʭ 

ʚʘʛʦʥʥʳʭ ʦʩʝʡ 

 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʧʨʦʰʠʚʢʠ ʩʧʣʦʰʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʡ 

ʟʘʛʦʪʦʚʢʠ ʥʘ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ, ʘ ʪʘʢʞʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʈʂʄ ʠ 

ʧʦʣʫʯʝʥʠʷ ʯʝʨʥʦʚʦʡ ʧʦʣʦʡ ʦʩʠ ʈʋ1ʐ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʦʚʝʜʝʥʦ 

ʘʧʨʦʙʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ 

ʦʩʝʡ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʉʦʚʤʝʩʪʥʦ ʩ ɸʆ ɺʄɿ ʠ ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè çʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʮʝʧʦʯʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʠʪʴ 

ʯʝʨʥʦʚʳʝ ʠ ʯʠʩʪʦʚʳʝ ʚʘʛʦʥʥʳʝ ʦʩʠ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʮʝʧʦʯʢʘ 

ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

1. ʆʪʣʠʚʢʘ ʠʩʭʦʜʥʦʡ ʥʝʧʨʝʨʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ (ʂʘʤʘʩʪʘʣʴ) 

2. ʂʦʚʢʘ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʜʦ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ (ʇɸʆ 

çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè) 

3. ʇʨʦʰʠʚʢʘ ʩʧʣʦʰʥʦʡ ʢʨʫʛʣʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ ʊʇɸ 70-270 ʠ ʧʦʣʫʯʝʥʠʝ 

ʧʦʣʦʡ ʦʩʝʚʦʡ ʟʘʛʦʪʦʚʢʠ (ɸʆ ɺʄɿ) 

4. ʇʨʦʬʠʣʠʨʦʚʘʥʠʝ ʧʦʣʦʡ ʦʩʝʚʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ ʈʂʄ, ʝʸ ʪʝʨʤʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʠ ʧʦʣʫʯʝʥʠʝ ʯʝʨʥʦʚʦʡ ʧʦʣʦʡ ʦʩʠ (ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ 

ʟʘʚʦʜʳè) 

5. ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʯʝʨʥʦʚʳʭ ʦʩʝʡ ʜʦ ʯʠʩʪʦʚʳʭ ʨʘʟʤʝʨʦʚ 

(ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè) 

 

4.1 ʇʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʧʨʦʰʠʚʢʠ 

 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʅʀʊʋ ʄʀʉʀʉ, ɸʆ ɺʄɿ ʠ 

ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʚʤʝʩʪʥʦ ʪʝʭʥʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʥʘ ʟʘʛʦʪʦʚʢʫ. ʆʪʣʠʚʢʫ ʦʩʝʚʦʡ ʩʪʘʣʠ ʠ ʢʦʚʢʫ ʥʘ ʨʘʜʠʘʣʴʥʦ-ʢʦʚʦʯʥʦʡ 
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ʤʘʰʠʥʝ SXP-55 (ʨʠʩʫʥʦʢ 32, ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 14) ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè. 

 

ʊʘʙʣʠʮʘ 14 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʂʄ SXP-55 

ʅʘʟʚʘʥʠʝ 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ 

ʟʘʛʦʪʦʚʢʠ, ʤʤ 

ʄʠʥʠʤʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ 

ʧʦʢʦʚʢʠ, ʤʤ 

ʋʩʠʣʠʝ 

ʢʦʚʢʠ 

ʥʘ 

ʙʦʝʢ, 

ʄʅ 

ʂʦʣʠʯʝʩʪʚʦ 

ʭʦʜʦʚ ʚ 

ʤʠʥʫʪʫ, 

1/ʤʠʥ 

ɼʠʘʧʘʟʦʥ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʦ ʜʠʘʤʝʪʨʫ, 

ʤʤ 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ 

ʢʦʚʢʠ, ʢɺʪ 

SX-55 600 80 12 200 330 2300 

 

  

ʈʠʩʫʥʦʢ 32 ï ʈʘʜʠʘʣʴʥʦ-ʢʦʚʦʯʥʘʷ ʤʘʰʠʥʘ ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè 

 

ɹʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ ʧʘʨʪʠʷ ʟʘʛʦʪʦʚʦʢ ʜʠʘʤʝʪʨʦʤ 250 ʤʤ. ʠ ʜʣʠʥʦʡ 

2500 ʤʤ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ ʆʉ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʦʩʪʘʚʢʠ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 15 ʠ ʪʘʙʣʠʮʝ 16 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 

ʊʘʙʣʠʮʘ 15 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʪʘʣʠ ʆʉ ʧʦ ɻʆʉʊ ʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʘʚʢʠ. 

 ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, % 

ʉ Si Mn P S Al  Cr Cu Mo Ni 

ɻʆʉʊ 0,42

-0,5 

0,15

-

0,35 

0,6-

0,9 

<0,03

5 

<0,03

5 

- <0,3 <0,25 - <0,3 

ʇʦʩʪʘʚ

ʢʘ 

0,44 0,21 0,67 0,008 0,006 0,015 0,08 0,17 ð 0,11 
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ʊʘʙʣʠʮʘ 16 ï ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ ʆʉ ʧʦ ɻʆʉʊ ʠ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʦʩʪʘʚʢʠ. 

 ʉʦʧʨʦʪʠʚʣʝʥ

ʠʝ ʧʨʠ 

ʨʘʩʪʷʞʝʥʠʠ 

ʎ̃, ʅ/̍  ̍

ʇʨʝʜʝʣ 

ʪʝʢʫʯʝʩ

ʪʠ ʎ̓, 

ʅ/̍  ̍

ʆʪʥʦʩʠʪʝʣʴ

ʥʦʝ 

ʫʜʣʠʥʝʥʠʝ 

ŭ,% 

ʆʪʥʦʩʠʪʝʣʴ

ʥʦʝ ʩʫʞʝʥʠʝ 

Y,% 

ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ 

ʧʨʠ 20Ü ʉ, ɼʞ/̒  ̍

ʩʨʝʜʥ

ʷ ̫

ʄʠʥʠʤʘʣʴʥ

ʘ ̫

ɻʆʉʊ 650 ʠ ʙʦʣʝʝ - 18 - 34 29 

ʇʦʩʪʘʚ

ʢʘ 

650 365 26,0 51 67,3 66 

 

ɺʳʧʣʘʚʢʘ ʩʪʘʣʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʧʝʯʠ ɼʉʇ-60/70, ʧʦʩʣʝ ʯʝʛʦ ʩʪʘʣʴ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʥʘ ʘʛʨʝʛʘʪʝ çʧʝʯʴ-ʢʦʚʰè ʩ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ 

ʨʘʩʢʠʩʣʝʥʠʷ, ʜʝʩʫʣʴʬʫʨʘʮʠʠ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʠʭ 

ʢʦʥʝʯʥʳʭ ʩʚʦʡʩʪʚ ʩʪʘʣʴ ʧʦʜʚʝʨʛʘʣʘʩʴ ʚʘʢʫʫʤʠʨʦʚʘʥʠʶ ʥʘ ʫʩʪʘʥʦʚʢʝ VD/VOD. 

ʇʦʩʣʝ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ ʩʪʘʣʴ ʦʪʣʠʚʘʣʠ ʥʘ ʫʩʪʘʥʦʚʢʝ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʟʣʠʚʢʠ 

ʩʪʘʣʠ ʚ ʙʣʶʤʳ ʩʝʯʝʥʠʝʤ 540ʭ480 ʤʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʣʶʤʳ ʜʝʬʦʨʤʠʨʦʚʘʣʠ 

ʜʦ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʈʂʄ ʩ ʦʙʱʠʤ ʫʢʦʚʦʤ 3,9 ʜʦ ʜʠʘʤʝʪʨʘ 250 ʤʤ (ʨʠʩʫʥʦʢ 

33). ɿʘʛʦʪʦʚʢʠ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʊʋ ʈɻ 

0910-280-0001-2011. 

 

  

ʀʩʭʦʜʥʘʷ ʅʃɿ ʅʘʯʘʣʦ ʢʦʚʢʠ 

  

ʇʝʨʚʠʯʥʳʡ ʟʘʭʚʘʪ ʂʦʚʢʘ ʟʘʛʦʪʦʚʢʠ ʚʘʛʦʥʥʦʡ ʦʩʠ 
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ʆʢʦʥʯʘʥʠʝ ʢʦʚʢʠ ʏʝʨʥʦʚʘʷ ʟʘʛʦʪʦʚʢʘ ʜʣʷ ʚʘʛʦʥʥʦʡ ʦʩʠ 

ʈʠʩʫʥʦʢ 33 ï ʂʦʚʢʘ ʟʘʛʦʪʦʚʦʢ ʥʘ ʈʂʄ SXP-55 ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ 

ʟʘʚʦʜʳè 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ 

ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʠ 0,5 ʙʘʣʣʘ, ʘ ʪʘʢʞʝ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ: 

ï ʦʢʩʠʜʳ ʪʦʯʝʯʥʳʝ ï 0,5 ʙʘʣʣʘ 

ï ʩʠʣʠʢʘʪʳ ʭʨʫʧʢʠʝ ï 0,9 ʙʘʣʣʘ 

ï ʩʠʣʠʢʘʪʳ ʥʝʜʝʬʦʨʤʠʨʫʶʱʠʝʩʷ ï 1,9 ʙʘʣʣʘ 

ï ʩʫʣʴʬʠʜʳ ï 1,1 ʙʘʣʣʘ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 4728-2010 

çɿʘʛʦʪʦʚʢʠ ʦʩʝʚʳʝ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ʊʝʭʥʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷè. 

 

4.2 ʀʟʛʦʪʦʚʣʝʥʠʝ ʧʦʣʳʭ ʦʩʝʚʳʭ ʟʘʛʦʪʦʚʦʢ ʤʝʪʦʜʦʤ ʚʠʥʪʦʚʦʡ 

ʧʨʦʰʠʚʢʠ 

 

ʆʩʝʚʳʝ ʟʘʛʦʪʦʚʢʠ ʜʠʘʤʝʪʨʦʤ 250 ʤʤ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʥʘ ʆɸʆ ɺʄɿ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʰʠʚʢʠ ʥʘ ʘʛʨʝʛʘʪʝ ʊʇɸ 70-270. ʆʩʥʦʚʥʦʡ ʩʦʨʪʘʤʝʥʪ 

ʜʘʥʥʦʛʦ ʊʇɸ ʩʦʩʪʘʚʣʷʶʪ ʙʝʩʰʦʚʥʳʝ ʛʦʨʷʯʝʢʘʪʘʥʳʝ ʪʨʫʙʳ ʠʟ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʤʘʨʦʢ ʩʪʘʣʠ ʩ ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ D = 

73õ269,9 ʤʤ, ʠ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ S = 11õ30 ʤʤ. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 17. 
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ʊʘʙʣʠʮʘ 17 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʰʠʚʥʦʛʦ-ʨʘʩʢʘʪʥʦʛʦ ʩʪʘʥʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʇʦʢʘʟʘʪʝʣʴ 

1 2 

ɼʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ 80 - 260 ʤʤ 

ɼʣʠʥʘ ʟʘʛʦʪʦʚʢʠ 1500 - 4000 ʤʤ 

ʄʘʩʩʘ ʟʘʛʦʪʦʚʢʠ, ʥʝ ʙʦʣʝʝ 1000 ʢʛ 

ɼʠʘʤʝʪʨ ʢʘʣʠʙʨʘ 80 - 260 ʤʤ 

ɼʠʘʤʝʪʨ ʚʘʣʢʦʚ ʚ ʧʝʨʝʞʠʤʝ 680 - 750 ʤʤ 

ɼʣʠʥʘ ʙʦʯʢʠ ʚʘʣʢʘ 600 ʤʤ 

ʋʛʦʣ ʧʦʜʘʯʠ 12Ü 

ʋʛʦʣ ʨʘʩʢʘʪʢʠ 7Ü 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ 50 - 60 ʦʙ/ʤʠʥ 

ʄʦʤʝʥʪ ʧʨʦʢʘʪʢʠ ʥʘ ʦʜʥʦʤ ʚʘʣʢʝ 200 ʢʅʤ 

ʇʘʨʘʤʝʪʨʳ ʟʘʛʦʪʦʚʢʠ: 

- ʜʠʘʤʝʪʨ 

- ʜʣʠʥʘ 

- ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ 

- ʤʘʩʩʘ, ʥʝ ʙʦʣʝʝ 

- ʪʝʤʧʝʨʘʪʫʨʘ 

 

70 - 270 ʤʤ 

3 - 6 ʤ 

6 - 40 ʤʤ 

1000 ʢʛ 

1200ÁC 

 

ɹʘʟʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ ʥʘ ʊʇɸ 70-270 

ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʨʠʩʫʥʦʢ 34): ʠʩʭʦʜʥʫʶ 

ʟʘʛʦʪʦʚʢʫ ʧʨʠ ʧʦʤʦʱʠ ʜʠʩʢʦʚʦʡ ʧʠʣʳ ʨʘʟʜʝʣʷʶʪ ʥʘ ʦʪʜʝʣʴʥʳʝ ʟʘʛʦʪʦʚʢʠ, ʥʘ 

ʪʦʨʮʳ ʢʦʪʦʨʳʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʥʦʩʷʪ ʟʘʮʝʥʪʨʦʚʦʯʥʳʝ ʫʛʣʫʙʣʝʥʠʷ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʟʘʮʝʥʪʨʦʚʘʥʥʳʝ ʟʘʛʦʪʦʚʢʠ ʧʦʤʝʱʘʶʪ ʚ ʧʝʯʴ ʩ ʰʘʛʘʶʱʠʤʠ ʙʘʣʢʘʤʠ ʠ 

ʥʘʛʨʝʚʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʢʘʪʢʠ. ʅʘʛʨʝʪʳʝ ʟʘʛʦʪʦʚʢʠ ʧʦʜʘʶʪ ʥʘ ʚʭʦʜʥʫʶ 

ʩʪʦʨʦʥʫ ʨʘʙʦʯʝʡ ʢʣʝʪʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʠ ʧʨʦʰʠʚʘʶʪ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʟʘʤʝʥʘ ʦʧʨʘʚʢʠ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʨʘʩʢʘʪʢʘ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʨʦʮʝʩʩʘ ʧʦʣʳʝ ʟʘʛʦʪʦʚʢʠ ʢʘʣʠʙʨʫʶʪ ʚ ʪʨʸʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʧʦ 

ʥʘʨʫʞʥʦʤʫ ʜʠʘʤʝʪʨʫ ʠ ʦʭʣʘʞʜʘʶʪ ʧʨʠ ʧʦʤʦʱʠ ʚʦʜʷʥʳʭ ʩʧʨʝʝʨʦʚ. 
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ʈʠʩʫʥʦʢ 34 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ ʥʘ ʊʇɸ 

70-270 

 

ʇʦʩʪʘʚʣʝʥʥʳʝ ʟʘʛʦʪʦʚʢʠ (ʨʠʩʫʥʦʢ 35) ʦʪʚʝʯʘʶʪ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʢʘʢ ʧʦ ʪʦʯʥʦʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ (ʪʘʙʣʠʮʘ 18), ʪʘʢ ʠ ʧʦ 

ʩʚʦʡʩʪʚʘʤ (ʩʝʨʪʠʬʠʢʘʪʳ ˉ1807/31). 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ ʚʳʙʨʘʥʳ ʩ ʫʯʝʪʦʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʧʝʯʠ, ʘ ʪʘʢʞʝ ʚʭʦʜʥʦʡ ʠ 

ʚʳʭʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ. ʊʘʢʞʝ ʚʳʙʦʨ ʟʘʛʦʪʦʚʦʢ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ 

(ʚʘʛʦʥʥʘʷ ʦʩʴ ʪʠʧʘ ʈʋ1ʐ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ), ʚʘʛʦʥʥʘʷ ʦʩʴ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʆɸʆ çɺʅʀʀɾʊè). ʅʘ ʨʠʩʫʥʢʝ 36 ʧʦʢʘʟʘʥʳ ʢʦʥʩʪʨʫʢʮʠʠ 

ʜʘʥʥʳʭ ʦʩʝʡ. 

 

  

ʈʠʩʫʥʦʢ 35 ï ʀʩʭʦʜʥʳʝ ʟʘʛʦʪʦʚʢʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʘʚʢʠ ʚ ʮʝʭ ɸʆ ɺʄɿ. 

 

ɿʘʤʝʨʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʛʦʪʦʚʦʢ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʨʝʭ 

ʩʝʯʝʥʠʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘʤʝʨʦʚ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 17. 
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ʊʘʙʣʠʮʘ 18 ï ɿʘʤʝʨʳ ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ. 

ʊʠʧ 

 
 

250 

ʤʤ 

1 ʩʝʯʝʥʠʝ  2 ʩʝʯʝʥʠʝ (ʩʝʨʝʜʠʥʘ) 3 ʩʝʯʝʥʠʝ   

 D1 D2 D1 D2 D1 D2 Lʟ 
ˉ1 251,6 252,4 251,4 251,9 251 251,7 2354 

ˉ2 250 250,7 250,4 250,8 249,9 250,8 2554 

ˉ3 251,4 251,8 250,5 251,3 251,4 251,7 2554 

ˉ4 251,2 251,8 251,6 251,8 251,7 252,2 2554,5 

ˉ5 250,9 251,3 251,1 251,4 251,4 251,8 2555 

ˉ6 251,7 252,1 251,6 252,5 252,2 252,5 2554,5 
 

 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʝʸ ʧʦʣʥʘʷ 

ʫʥʠʬʠʢʘʮʠʷ ʧʦ ʚʥʝʰʥʠʤ ʨʘʟʤʝʨʘʤ ʩ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʧʣʦʰʥʳʤʠ ʚʘʛʦʥʥʳʤʠ ʦʩʷʤʠ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʝʸ ʤʘʩʩʘ ʥʠʞʝ ʤʘʩʩʳ ʩʧʣʦʰʥʳʭ 

ʦʩʝʡ ʥʘ 97 ʢʛ. 

 

 

ʘ) ʇʨʠʤʝʨʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʣʦʡ ʚʘʛʦʥʥʦʡ ʦʩʠ ʪʠʧʘ ʈʋ1ʐ  

 

ʙ) ʇʦʣʘʷ ʚʘʛʦʥʥʘʷ ʦʩʴ 25 ʪʩ, ʨʘʟʨʘʙʦʪʢʘ ʆɸʆ çɺʅʀʀɾʊè 

ʈʠʩʫʥʦʢ 36 - ʇʦʣʳʝ ʚʘʛʦʥʥʳʝ ʦʩʠ ʜʚʫʭ ʪʠʧʦʚ: ʘ), ʙ). 
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ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʯʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʙʳʣ ʧʨʦʚʝʜʸʥ ʨʘʩʯʸʪ 

ʧʦʣʦʡ ʚʘʛʦʥʥʦʡ ʦʩʠ ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʤʝʪʦʜʦʤ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ ɺʅʀɾʊ, 

ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʦʩʴ 

ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʘʧʨʷʞʝʥʠʡ. ʂʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʟʘʧʘʩʘ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʜʣʷ ʦʩʝʡ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ ʥʝ ʜʦʣʞʝʥ 

ʙʳʪʴ ʥʠʞʝ ʜʚʫʭ, ʚʳʯʠʩʣʷʶʱʠʡʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ [104]: 

() [ ]
2

0min
m

t
(m 1) c max min

2

N2
n [n]

N ʌ(t ) ʌ(t )
e

a

-

Ö
= Ö ²

-
 ʇ(11) 

ʛʜʝ m - ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʚ ʫʨʘʚʥʝʥʠʠ ʢʨʠʚʦʡ ʫʩʪʘʣʦʩʪʠ, ʟʘʚʠʩʷʱʝʡ 

ʦʪ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʧʨʠʥʠʤʘʝʪʩʷ 

ʜʣʷ ʥʘʢʘʪʘʥʥʳʭ ʦʩʝʡ m=18, ʘ ʜʣʷ ʥʝʥʘʢʘʪʘʥʥʳʭ m=8; 

 0N  - ʙʘʟʦʚʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ, ʜʣʷ ʦʩʝʡ ʧʨʠʥʠʤʘʝʪʩʷ8

0N 10=  ; 

 ʩN  - ʩʫʤʤʘʨʥʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ʟʘ ʩʨʦʢ ʩʣʫʞʙʳ ʦʩʠ 

 9

ʩN  1,210=  - ʜʣʷ ʦʩʝʡ ʧʘʩʩʘʞʠʨʩʢʠʭ ʚʘʛʦʥʦʚ; 

 9

ʩN  0,610=  - ʜʣʷ ʦʩʝʡ ʛʨʫʟʦʚʳʭ ʠ ʠʟʦʪʝʨʤʠʯʝʩʢʠʭ ʚʘʛʦʥʦʚ; 

 ( )af ů  - ʬʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʘʤʧʣʠʪʫʜ 

ʥʘʧʨʷʞʝʥʠʡ. 

 ( )maxʌ t , minʌ(t )  - ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʬʫʥʢʮʠʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʬʫʥʢʮʠʷ ʃʘʧʣʘʩʘ) 

 ʜʣʷ ʦʩʝʡ ʧʘʩʩʘʞʠʨʩʢʠʭ ʚʘʛʦʥʦʚ ʧʨʠʥʷʪʦ 0t 4,5=  , ʘ ʜʣʷ ʦʩʝʡ 

ʛʨʫʟʦʚʳʭ ʠ ʠʟʦʪʝʨʤʠʯʝʩʢʠʭ ʚʘʛʦʥʦʚ 0t 4,0= . 

 mina  - ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʛʨʫʟʢʠ ʦʩʠ 

 

ɼʣʷ ʨʘʩʯʸʪʘ ʙʳʣ ʚʳʙʨʘʥ ʢʨʳʪʳʡ ʛʨʫʟʦʚʦʡ ʚʘʛʦʥ ʤʦʜʝʣʠ 11-286 ʠ 

ʚʘʛʦʥʥʘʷ ʜʚʫʭʦʩʥʘʷ ʪʝʣʝʞʢʘ 18-100 ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤ ʤʘʩʩʦʚʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 
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ʢʦʥʪʨʦʣʴʥʳʭ ʩʝʯʝʥʠʡ, ʧʨʠʣʦʞʝʥʠʷ ʩʠʣ ʠ ʵʧʶʨʘ ʤʦʤʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ʨʠʩʫʥʢʝ 37. 

 

 

ʈʠʩʫʥʦʢ 37 - ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʩʝʯʝʥʠʡ ʠ ʧʨʠʣʦʞʝʥʠʷ 

ʩʠʣ ʜʣʷ ʨʘʩʯʸʪʘ ʚʘʛʦʥʥʦʡ ʦʩʠ ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʤʝʪʦʜʦʤ. ʕʧʶʨʘ ʤʦʤʝʥʪʦʚ. 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʧʘʩʘ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʦ 

ʩʝʯʝʥʠʷʤ ʠ ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʣʷ ʩʧʣʦʰʥʦʡ ʦʩʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 38. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʦʚ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʣʦʡ ʚʘʛʦʥʥʦʡ ʦʩʠ ʫʜʦʚʣʝʪʚʦʨʷʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

 

 

ʈʠʩʫʥʦʢ 38 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʧʦ ʩʝʯʝʥʠʷʤ 

1 2 3 4 5

˿ͨͦ͡΄ͤ͊Ύ ͦͫΈ2,89 2,25 2,16 2,3 3

˽ͦ͊͡Ύ ͦͫΈ2,72 2,15 2,05 2,03 3

0

0,5

1

1,5

2

2,5

3
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ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʘʛʦʥʥʦʡ ʦʩʠ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʧʦʣʦʡ ʦʩʝʚʦʡ ʟʘʛʦʪʦʚʢʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʊʋ 1308-118-05757848-2014 ʠ ʊʋ 

çʏʝʨʥʦʚʳʝ ʧʦʣʳʝ ʚʘʛʦʥʥʳʝ ʦʩʠ ʠʟ ʧʨʦʰʠʪʳʭ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ 

ʛʦʨʷʯʝʢʘʪʘʥʥʳʭ ʩʪʘʣʴʥʳʭ ʪʨʫʙ. ʆʧʳʪʥʘʷ ʧʘʨʪʠʷè.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʩʭʦʜʥʳʤʠ 

ʟʘʛʦʪʦʚʢʘʤʠ ʚʳʙʨʘʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʳʭ ʟʘʛʦʪʦʚʦʢ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ - DʪʭSʪʭLʪ=240ʭ70ʭ3200 ʤʤ (ʨʠʩʫʥʦʢ 39). 

 

 

ʈʠʩʫʥʦʢ 39 ï ʇʦʣʘʷ ʟʘʛʦʪʦʚʢʘ ʟʘʛʦʪʦʚʢʘ DʪʭSʪxLʪ=240ʭ70ʭ3250 

 

ʇʨʦʰʠʚʢʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʘʛʨʝʛʘʪʝ ʊʇɸ 70-270 ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ. 

ɿʘʛʦʪʦʚʢʠ ʟʘʛʨʫʞʘʣʠ ʚ ʧʝʯʴ ʧʘʨʪʠʷʤʠ, ʥʘʛʨʝʚʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 

1150 0ʉ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3,5-4 ʯʘʩʦʚ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʨʦʛʨʝʚʘ ʟʘʛʦʪʦʚʦʢ ʧʦ 

ʚʩʝʤʫ ʩʝʯʝʥʠʶ ʠ ʜʣʠʥʝ (ʨʠʩʫʥʦʢ 40).  
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ɿʘʛʨʫʟʢʘ ʟʘʛʦʪʦʚʢʠ ʚ ʧʝʯʴ ɺʳʜʘʯʘ ʟʘʛʦʪʦʚʢʠ ʠʟ ʧʝʯʠ 

  

ʆʯʘʛ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʇʨʦʰʠʚʢʘ ʟʘʛʦʪʦʚʦʢ 

  

ʇʦʣʫʯʝʥʥʘʷ ʛʠʣʴʟʘ ʧʦʩʣʝ ʧʨʦʰʠʚʢʠ ʂʘʣʠʙʨʦʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ 

  

ʆʭʣʘʞʜʝʥʠʝ ʪʨʫʙʳ ɻʦʪʦʚʘʷ ʪʨʫʙʘ 

ʈʠʩʫʥʦʢ 40 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʝ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʪʨʫʙ. 
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ʅʘʩʪʨʦʝʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʯʘʛʦʚ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʦʢ ʧʦʢʘʟʘʥʳ ʚ 

ʪʘʙʣʠʮʝ 19.  

 

ʊʘʙʣʠʮʘ 19 ï ʅʘʩʪʨʦʝʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʦʰʠʚʢʠ 

ʟʘʛʦʪʦʚʦʢ I ʪʠʧʘ 

ˉ  Dʟ, ʤʤ Lʟ, ʤʤ Dʪ, ʤʤ Lʪ, ʤʤ dʪ, 

ʤʤ 

ɺ, 

ʤʤ 

ʃ, ʤʤ dʧʨ, 

ʤʤ 

Uʧ,%  ɝ  Õ 

ˉ1 250 2300 238 - 98 220 250 98 12 1,13  

ˉ2 250 2500 235 2895 96 220 239 96 12 1,08 1,38 

ˉ3 250 2500 236 2775 96 222 242 96 11,2 1,09 1,37 

ˉ4 250 2500 237 3112 96 224 244 96 10,4 1,08 1,3 

ˉ5 250 2500 237 3112 96 224 244 96 10,4 1,08 1,3 

ˉ6 250 2500 237 3115 96 224 244 96 10,4 1,08 1,3 

 

ʆʙʦʟʥʘʯʝʥʠʷ: ɺ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʘʣʢʘʤʠ, ʃ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʣʠʥʝʡʢʘʤʠ, dʦʧʨ ï ʜʠʘʤʝʪʨ ʦʧʨʘʚʢʠ ʧʨʦʰʠʚʥʦʡ, Uʧ ï ʦʙʞʘʪʠʝ ʚ ʧʝʨʝʞʠʤʝ, ɝ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ. ʆʙʞʘʪʠʝ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ 6-8 %, Õ - 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ. ɺʳʜʚʠʞʝʥʠʝ ʦʧʨʘʚʢʠ ʧʨʠʥʠʤʘʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʟʥʘʯʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʤʝʞʜʫ ʚʘʣʢʦʤ ʠ ʦʧʨʘʚʢʦʡ. ɼʘʥʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 70 ʤʤ.  

 

ʆʯʘʛ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʜʠʘʤʝʪʨʦʤ 250 ʤʤ 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 41. 



81 
 

 

ʈʠʩʫʥʦʢ 41 ï ʆʯʘʛ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

 

  

ʘ) - ʊʨʫʙʳ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ ʙ) - ʊʨʫʙʳ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 

  

ʚ) - ʆʪʨʝʟʘʥʥʳʝ ʫʪʷʞʢʠ ʠ ʜʝʬʝʢʪʥʳʝ ʢʦʥʮʳ ʛ) - ɻʦʪʦʚʳʝ ʪʨʫʙʳ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʫʪʷʞʝʢ 

ʈʠʩʫʥʦʢ 42 ï ʇʦʣʳʝ ʦʩʝʚʳʝ ʟʘʛʦʪʦʚʢʠ ʧʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ 
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ʇʦʩʣʝ ʧʨʦʰʠʚʢʠ, ʢʘʣʠʙʨʦʚʘʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ, ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʝ 

ʧʦʣʳʝ ʟʘʛʦʪʦʚʢʠ ʙʳʣʠ ʧʨʝʜʘʥʳ ʥʘ ʧʨʠʝʤʥʳʡ ʩʪʦʣ. ʉʦ ʚʩʝʭ ʟʘʛʦʪʦʚʦʢ ʙʳʣʠ 

ʫʜʘʣʝʥʳ ʫʪʷʞʢʠ, ʧʨʦʚʝʜʝʥ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ.  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʝ 

ʟʘʛʦʪʦʚʢʠ ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʭʝʤʘʤ ʠ ʪʘʙʣʠʮʘʤ ʧʨʦʢʘʪʢʠ ʩ D/S = 3,4 

(ʨʠʩʫʥʦʢ 43) 

 

 

ʈʠʩʫʥʦʢ 43 ï ʆʙʱʠʡ ʚʠʜ ʧʦʣʫʯʝʥʥʳʭ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ 

 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʧʨʦʰʠʪʳʭ 

ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ: ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʦʣʱʠʥʳ 

ʩʪʝʥʢʠ, ʜʠʩʧʝʨʩʠʷ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ, ʵʢʩʮʝʥʪʨʠʯʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʧʦ ʥʘʨʫʞʥʦʤʫ 

ʜʠʘʤʝʪʨʫ, ʦʚʘʣʴʥʦʩʪʴ ʟʘʛʦʪʦʚʦʢ, ʢʦʣʝʙʘʥʠʷ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ, ʜʠʩʧʝʨʩʠʷ 

ʜʠʘʤʝʪʨʦʚ ʟʘʛʦʪʦʚʦʢ. 

ʀʟʤʝʨʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʛʦʪʦʚʦʢ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʥʘ ʟʘʛʦʪʦʚʢʝ ʨʘʟʤʝʯʘʣʘʩʴ ʩʝʨʝʜʠʥʘ, ʠ ʦʪ ʥʝʝ  ʧʦ ʦʜʥʦʡ ʣʠʥʠʠ 
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ʚ ʣʝʚʫʶ ʠ ʚ ʧʨʘʚʫʶ ʩʪʦʨʦʥʫ  ʰʘʛʦʤ 400ʤʤ ʧʨʦʠʟʚʦʜʠʣʠ ʟʘʤʝʨʳ ʜʠʘʤʝʪʨʘ. 

ʇʦʩʣʝ ʟʘʛʦʪʦʚʢʫ ʨʘʟʚʦʨʘʯʠʚʘʣʠ ʥʘ 90 ʛʨʘʜʫʩʦʚ ʧʦ ʦʩʠ ʠ ʟʘʤʝʨʷʣʠ ʜʠʘʤʝʪʨʳ 

(ʨʠʩʫʥʦʢ 44). ɿʘʤʝʨʳ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʩ ʪʦʯʥʦʩʪʴʶ 0,05ʤʤ.  

ʅʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʠʟʤʝʨʷʣʠ ʩ ʥʝʩʢʦʣʴʢʠʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ 

ʩʝʯʝʥʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 400 ʤʤ. 

 

 

ʈʠʩʫʥʦʢ 44 - ʄʝʪʦʜʠʢʘ ʟʘʤʝʨʘ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʦʢ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʚʥʝʰʥʝʛʦ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʦʢ ʧʦʢʘʟʘʥʳ ʚ 

ʪʘʙʣʠʮʘʭ 20-21, ʘ ʪʘʢʞʝ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʨʠʩʫʥʢʘ 45. 
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ʊʘʙʣʠʮʘ 20 - ʈʝʟʫʣʴʪʘʪʳ ʟʥʘʯʝʥʠʡ ʥʘʨʫʞʥʳʭ ʜʠʘʤʝʪʨʦʚ 

 1 ʩʝʯʝʥʠʝ 2 ʩʝʯʝʥʠʝ 3ʩʝʯʝʥʠʝ 4ʩʝʯʝʥʠʝ 5ʩʝʯʝʥʠʝ 6 ʩʝʯʝʥʠʝ 

 ̄ D1 D2 D1 D2 D1 D2 D1 D2 D1 D2 D1 D2 

ˉ1.2 234 234 235 234 235 235 235 235 235 235 234,8 234,7 

ˉ1.3 236 236 236,3 236,2 236 236 236,2 236 236,2 236 236,5 236,4 

ˉ1.4 237 237 237 237 237 238 237,5 237,5 237,5 237,5 237,5 236 

ˉ1.5 237 237 237 237 237 237 237 237 237,3 237,3 237 237 

ˉ1.6 237 237 236 236,7 237 237 237 237 236,7 236 237 236,7 

ˉ2.1 217 217 217,3 217 217 217 217,2 217,5 217,2 217 217,5 217 

ˉ2.2 218 219 219 219 218 218 218,4 218,6 218,2 218,8 218 219 

 

ʊʘʙʣʠʮʘ 21 ï ʊʦʯʥʦʩʪʴ ʟʘʛʦʪʦʚʦʢ ʧʦ ʥʘʨʫʞʥʦʤʫ ʜʠʘʤʝʪʨʫ 

ˉ,  

ʟʘʛʦʪʦʚʢʠ 

ʉʝʯʝʥʠ

ʝ 

ɼʦʣʷ 

ʵʢʩʮʝʥʪʨʠʯʥʦʩʪ

ʠ 

ɼʦʣʷ 

ʵʢʩʮʝʥʪʨʠʯʥʦʩʪʠ

, % 

ʉʨʝʜʥʷʷ 

ʪʦʯʥʦʩʪʴ 

ʦʜʥʦʡ 

ʟʘʛʦʪʦʚʢ

ʘ ʧʦ 

ʪʦʣʱʠʥʝ 

ʩʪʝʥʢʠ, 

% 

ʉʨʝʜʥʷʷ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ

, ʤʤ 

 

1.2  

1 0,51 51 

0,95 0,24 

2 0,00046 0,46 

3 0,56 56 

 

1.3  

1 0,38 38 

2,03 0,50 

2 0,065 6,5 

3 0,013 1,3 

 

1.4  

1 0,23 23 

1,42 0,33 

2 0,20 20 

3 0,39 39 

 

1.5  

1 0,36 36 

1,14 0,26 

2 0,0003 0,03 

3 0,40 40 

 

1.6  

1 0,29 29 

1,71 0,38 

2 0,00005 0,0005 

3 0,046 4,6 
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ʈʠʩʫʥʦʢ 45 - ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʧʦ ʥʘʨʫʞʥʦʤʫ 

ʜʠʘʤʝʪʨʫ ʟʘʛʦʪʦʚʦʢ 

 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʙʳʣʠ 

ʦʩʫʱʝʩʪʚʣʝʥʳ ʟʘʤʝʨʳ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʚ ʪʨʸʭ ʩʝʯʝʥʠʷʭ ʧʦ ʩʭʝʤʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 46. ɼʣʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʦʪ 

ʪʦʨʮʦʚ ʦʪʩʪʫʧʘʣʠ 200 ʤʤ, ʘ ʪʨʝʪʴʝ ʩʝʯʝʥʠʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʙʨʘʣʠ ʧʦ ʮʝʥʪʨʫ 

ʟʘʛʦʪʦʚʢʠ. 

 

 

ʈʠʩʫʥʦʢ 46 - ʄʝʪʦʜʠʢʘ ʟʘʤʝʨʘ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ 
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ɿʘʤʝʨʳ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʘʞʜʦʡ ʟʘʛʦʪʦʚʢʝ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʪʦʣʱʠʥʦʤʝʨʦʤ ç ɺʟʣʝʪ è. ʈʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 22: 

 

ʊʘʙʣʠʮʘ 22 ï ɿʘʤʝʨʳ ʪʦʣʱʠʥ ʩʪʝʥʦʢ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ ʪʨʫʙ 

ʉʝʯʝʥʠʝ: ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ 

ɿʘʛʦʪʦʚʢʘ ˉ1.2 S1 S2 S3 S4 S5 S6 S7 S8 

ˉ1 68,47 66,00 66,08 68,29 72,41 73,00 72,61 70,38 

ˉ2 69,72 67,21 65,35 65,68 69,13 72,36 74,23 73,2 

ˉ3 72,10 68,35 65,64 65,04 66,76 70,00 73,45 74,60 

ɿʘʛʦʪʦʚʢʘ ˉ1.3         

ˉ1 68,10 66,8 67,70 69,68 71,51 73,82 73,00 71,84 

ˉ2 71,20 66,60 65,85 66,02 69,25 71,00 74,34 75,00 

ˉ3 72,02 70,87 69,88 67,33 68,06 70,20 71,80 72,77 

ɿʘʛʦʪʦʚʢʘ ˉ1.4         

ˉ1 70,1 69,03 67,15 68,20 71,52 71,35 71,45 71,35 

ˉ2 74,07 71,81 67,80 66,34 68,10 71,50 73,36 74,79 

ˉ3 74,82 75,05 72,53 69,27 65,30 66,37 69,15 72,00 

ɿʘʛʦʪʦʚʢʘ ˉ1.5         

ˉ1 70,00 70,80 71,70 71,80 72,25 70,16 69,17 69,86 

ˉ2 69,20 70,15 70,25 70,30 71,40 70,80 70,74 70,36 

ˉ3 68,30 69,80 70,50 72,04 72,13 70,81 69,80 69,40 

ɿʘʛʦʪʦʚʢʘ ˉ1.6         

ˉ1 68,46 69,47 70,82 71,46 72,54 71,07 69,05 68,07 

ˉ2 68,80 67,68 68,52 70,69 72,76 72,06 71,25 70,51 

ˉ3 71,04 69,86 69,57 69,81 70,75 70,32 71,76 71,84 

 

ʆʙʨʘʙʦʪʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 23. ʇʦ ʧʦʣʫʯʝʥʥʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʪʨʦʝʥʘ ʛʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 47 ʠ ʠʟʤʝʥʝʥʠʝ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʦ ʜʣʠʥʝ 

ʟʘʛʦʪʦʚʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 48. 
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ʊʘʙʣʠʮʘ 23 ï ʊʦʯʥʦʩʪʴ ʟʘʛʦʪʦʚʦʢ ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ 

ˉ, 

ʟʘʛʦʪʦʚʢʠ 

ʉʨʝʜʥʠʡ 

ʜʠʘʤʝʪʨ 

ʟʘʛʦʪʦʚʢʠ, D 

(ʤʤ) 

ʉʨʝʜʥʷʷ 

ʪʦʯʥʦʩʪʴ 

ʟʘʛʦʪʦʚʢʘ ʧʦ 

ʜʠʘʤʝʪʨʫ, % 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ 

ʟʘʛʦʪʦʚʢʘ, 

Scp(ʤʤ) 

ʉʨʝʜʥʷʷ 

ʪʦʯʥʦʩʪʴ ʦʜʥʦʡ 

ʟʘʛʦʪʦʚʢʠ ʧʦ 

ʜʠʘʤʝʪʨʫ, ɜ (%) 

1.2  235 0,53 70,25 0,95 

1.3  236 0,43 70,65 2,03 

1.4 237 0,80 70,21 1,22 

1.5 237 0,67 70,74 1,14 

1.6 237 0,62 70,54 1,12 

 

  

ʈʠʩʫʥʦʢ 47 - ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ 

ʟʘʛʦʪʦʚʦʢ 

 

 
ʈʠʩʫʥʦʢ 48 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʨʦʰʠʪʳʭ ʟʘʛʦʪʦʚʦʢ ʧʦ 

ʩʝʯʝʥʠʷʤ 

0,00%

2,00%

4,00%

6,00%

8,00%

10,00%

12,00%

14,00%

16,00%

1 2 3

˾
͊
͘
ͤ
ͦ
ͫ
ͭ
͔
ͤ
ͤ
ͦ
ͫ
ͭ
Έ
Σ
 
҈

˿͔;͔͙͔ͤ

1

2

3

4

5



88 
 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ 

ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ů 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ Ñ1,7 ʤʤ, ʘ ʚʩʝ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ -5;+6 ʤʤ.  

 

ʊʘʙʣʠʮʘ 24 ï ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʟʘʛʦʪʦʚʦʢ ʧʦ ʜʠʘʤʝʪʨʫ ʠ 

ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ  
ˉ, ʟʘʛʦʪʦʚʢʠ ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 

ʟʘʛʦʪʦʚʦʢ, 

Ὀʩʨ (ʤʤ) 

ɼʠʩʧʝʨʩʠʷ ʜʠʘʤʝʪʨʘ 

ʟʘʛʦʪʦʚʢʠ, 

„  ʤʤ 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ  

1.2  235 0,23 0,48 

1.3  236 0,15 0,39 

1.4  237 0,15 0,39 

1.5  237 0,05 0,21 

1.6 237 0,12 0,35 

 

4.3 ʀʟʛʦʪʦʚʣʝʥʠʝ ʯʝʨʥʦʚʳʭ ʠ ʯʠʩʪʦʚʳʭ ʧʦʣʳʭ ʚʘʛʦʥʥʳʭ ʦʩʝʡ 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʧʦʣʳʭ ʟʘʛʦʪʦʚʦʢ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʘʜʠʘʣʴʥʦ-ʢʦʚʦʯʥʘʷ ʤʘʰʠʥʘ SXP-55 ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʘʚʩʪʨʠʡʩʢʦʡ ʬʠʨʤʳ GFM, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè 

(ʨʠʩʫʥʦʢ 49). ɺ ʪʘʙʣʠʮʝ 25 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʈʂʄ 

SX-55, ʩʧʨʘʚʝʜʣʠʚʳʝ ʠ ʜʣʷ SXP-55. 

 

ʊʘʙʣʠʮʘ 25 - ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʨʘʜʠʘʣʴʥʦ-ʢʦʚʦʯʥʦʡ ʤʘʰʠʥʳ SX-55 

SX-55 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʠʩʭʦʜʥʦʡ 

ʟʘʛʦʪʦʚʢʠ, ʤʤ 

ʢʚʘʜʨʘʪ/ʢʨʫʛ 

ʄʠʥʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʧʦʢʦʚʦʢ, 

ʤʤ ʢʚʘʜʨʘʪ/ʢʨʫʛ 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʜʣʠʥʘ ʧʦʢʦʚʦʢ, 

ʤʤ 

ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʫʩʠʣʠʝ ʢʦʚʢʠ, 

ʄʅ 

ʏʠʩʣʦ 

ʫʜʘʨʦʚ 

ʙʦʡʢʦʚ ʚ 

ʤʠʥʫʪʫ 

550/500 100/100 10000 10 200 
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ʘ      ʙ 

ʈʠʩʫʥʦʢ 49 - ɺʥʝʰʥʠʡ ʚʠʜ ʈʂʄ SXP-55 ʘ- ʚʠʜ ʩʦ ʩʪʦʨʦʥʳ ʛʦʣʦʚʢʠ ɺ, ʙ ï ʚʠʜ 

ʩʦ ʩʪʦʨʦʥʳ ʛʦʣʦʚʢʠ ɸ 

 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʙʦʡʢʠ 

ʩ ʧʣʦʩʢʦʡ ʢʘʣʠʙʨʫʶʱʝʡ ʯʘʩʪʴʶ. ʕʩʢʠʟ ʙʦʡʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ (ʨʠʩʫʥʦʢ 50). 

 

ʈʠʩʫʥʦʢ 50 - ʕʩʢʠʟ ʨʘʙʦʯʠʭ ʙʦʡʢʦʚ 

 

ʅʀʊʋ ʄʀʉʀʉ, ɸʆ ɺʄɿ ʠ ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʩʦʛʣʘʩʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʯʝʨʪʝʞʠ ʜʣʷ ʦʩʠ ʈʋ1ʐ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 51-52. 
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ʈʠʩʫʥʦʢ 51 - ʇʦʣʘʷ ʧʦʢʦʚʢʘ ʈʂʇ/ʆɹ. 

 

ʈʠʩʫʥʦʢ 52 - ʇʦʣʘʷ ʧʦʢʦʚʢʘ ʈʂʇ-2/ʆɹ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ çʏʝʨʥʦʚʳʝ 

ʧʦʣʳʝ ʚʘʛʦʥʥʳʝ ʦʩʠ ʠʟ ʧʨʦʰʠʪʳʭ ʙʝʩʰʦʚʥʳʭ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʳʭ 

ʛʦʨʷʯʝʢʘʪʘʥʳʭ ʩʪʘʣʴʥʳʭ ʪʨʫʙ. ʆʧʳʪʥʘʷ ʧʘʨʪʠʷ.è ʥʘ ʧʦʢʦʚʢʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ ʩ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʥʝ ʙʦʣʝʝ 75% ʦʪ ʧʨʠʧʫʩʢʘ ʥʘ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʘ ʪʘʢʞʝ ʚʤʷʪʠʥ ʦʪ ʟʘʞʠʤʥʳʭ ʛʫʙʦʢ ʠ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʛʣʫʙʠʥʦʡ ʥʝ ʙʦʣʝʝ 5 ʤʤ. ʈʘʟʥʦʩʪʝʥʥʦʩʪʴ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 3 ʤʤ.  ʇʦ 

ʠʪʦʛʘʤ ʢʦʚʢʠ ʥʘʥʦʩʷʪ ʥʦʤʝʨ ʧʣʘʚʢʠ ʠ ʥʦʤʝʨ ʧʦʢʦʚʢʠ, ʘ ʪʘʢʞʝ ʢʣʝʡʤʦ ʆʊʂ. 

ɼʘʣʝʝ ʧʨʦʚʦʜʠʪʩʷ ʢʦʥʪʨʦʣʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʢʘʟʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 26. 
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ʊʘʙʣʠʮʘ 26 - ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʯʝʨʥʦʚʳʭ ʧʦʣʳʭ ʦʩʝʡ. 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ɺʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ů ʅ/ʤʤ2 600-620 630 ʠ ʙʦʣʝʝ 

ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ů ʅ/ʤʤ2 

ʥʝ ʤʝʥʝʝ 

310 330 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ŭ % 20 19 

ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ ʧʨʠ 20Áʉ 

KCU ɼʞ/ʩʤ2 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 54 44 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 39 34 

 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʘʥʘʣʦʛʠʯʥʳ ʪʨʝʙʦʚʘʥʠʷʤ 

ɻʆʉʊ 4728-2010 çɿʘʛʦʪʦʚʢʠ ʦʩʝʚʳʝ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘè. 

ʇʨʦʚʝʜʝʥʥʫʶ ʧʨʘʚʢʫ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʧʨʦʠʟʚʦʜʠʣʠ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʠ ʙʠʝʥʠʷ. ʂʦʚʢʫ ʧʦ ʯʝʨʪʝʞʫ ʈʂʇ/ʆɹ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʜʚʘ ʧʨʦʭʦʜʘ. ɺ ʧʝʨʚʦʤ ʧʨʦʭʦʜʝ - ʦʙʞʘʪʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʦʩʠ, ʚʦ ʚʪʦʨʦʤ -ʧʨʦʠʩʭʦʜʠʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʰʝʝʢ. 

ʇʦʣʫʶ ʦʩʦʙʦʪʦʣʩʪʦʩʪʝʥʥʫʶ ʟʘʛʦʪʦʚʢʫ ʧʦʤʝʱʘʣʠ ʚ ʥʘʛʨʝʚʘʪʝʣʴʥʫʶ 

ʢʦʣʴʮʝʚʫʶ ʧʝʯʴ ʠ ʥʘʛʨʝʚʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 1180Ñ25Áʉ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʥʘʛʨʝʚʘ ʚ ʟʘʛʦʪʦʚʢʫ ʚʥʝʜʨʷʣʠ ʜʦʨʥ Ï90 ʤʤ ʠ ʧʨʦʠʟʚʦʜʠʣʠ ʢʦʚʢʫ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʜʦ Ï200 ʤʤ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʜʦʨʥʘ ʟʘʛʦʪʦʚʢʫ ʩʥʦʚʘ ʧʦʜʦʛʨʝʚʘʣʠ ʚ ʢʦʣʴʮʝʚʦʡ 

ʧʝʯʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 1180Ñ25Áʉ. ʇʦʩʣʝ ʥʘʛʨʝʚʘ ʬʦʨʤʠʨʦʚʘʣʠ ʰʝʡʢʠ ʦʩʠ ʜʦ 

Ï145 ʤʤ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʚʢʣʘʜʳʰʝ (ʜʦʨʥʝ) Ï36 ʤʤ. ʇʦʩʣʝʜʫʶʱʠʡ ʢʦʥʪʨʦʣʴ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʙʠʝʥʠʷ, ʤʘʨʢʠʨʦʚʢʝ, ʠ ʧʨʦʚʦʜʠʣʠ ʚʠʟʫʘʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ ʧʦʢʦʚʦʢ. 

ʂʦʚʢʫ ʧʦ ʯʝʨʪʝʞʫ ʈʂʇ-2/ʆɹ ʦʩʫʱʝʩʪʚʣʷʣʠ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ, ʚʢʣʶʯʘʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʰʝʝʢ ʦʩʠ ʜʦ Ï145 ʤʤ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʚʢʣʘʜʳʰʝ (ʜʦʨʥʝ) Ï36 ʤʤ. 

ʇʦʩʣʝʜʫʶʱʠʡ ʢʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʙʠʝʥʠʷ, ʤʘʨʢʠʨʦʚʢʝ, ʠ 

ʧʨʦʚʦʜʠʣʠ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦʢʦʚʦʢ. ʇʦʣʫʯʝʥʥʳʝ ʯʝʨʥʦʚʳʝ ʦʩʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 53.  
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ʈʠʩʫʥʦʢ 53 - ʏʝʨʥʦʚʳʝ ʦʩʠ ʧʦʩʣʝ ʢʦʚʢʠ ʠ ʦʭʣʘʞʜʝʥʠʷ. 

 

ɿʘʤʝʯʘʥʠʡ ʧʦ ʢʦʚʢʝ ʥʝ ʙʳʣʦ, ʚʩʝ ʦʧʝʨʘʮʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʧʦʣʥʦʤ 

ʦʙʲʝʤʝ. ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʥʘ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʚʩʝʭ ʦʩʝʡ 

ʦʙʥʘʨʫʞʝʥʳ ʚʤʷʪʠʥʳ ʦʪ ʨʳʯʘʛʦʚ ʤʘʰʠʥʳ ʚʳʛʨʫʟʢʠ ʠʟ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʧʝʯʠ. 

ʇʦʩʣʝ ʢʦʚʢʠ ʯʝʨʥʦʚʳʭ ʧʦʣʳʭ ʦʩʝʡ ʇɸʆ çʄʦʪʦʚʠʣʠʭʠʥʩʢʠʝ ʟʘʚʦʜʳè 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʚʫʭ ʠʟ ʥʠʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʦʧʳʪʥʳʭ ʯʠʩʪʦʚʳʭ ʦʩʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦ ʦʜʥʦʡ ʦʩʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʯʝʨʪʝʞʘʤ ʈʂʇ/ʆɹ (ʩʣʠʪʦʢ 

ˉ1.3) ʠ ʈʂʇ-2/ʆɹ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʦʩʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 54. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʦʩʠ ʈʂʇ/ʆɹ-1 ʜʦʧʫʩʢʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʢʦʚʦʢ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʯʝʨʪʝʞʘʤ ʈʂʇ/ʆɹ ʠ ʈʂʇ-2/ʆɹ. 

 

 

ʈʠʩʫʥʦʢ 54 - ʆʩʴ ʈʂʇ/ʆɹ-1 
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ʊʘʙʣʠʮʘ 27 - ʈʘʟʤʝʨʳ ʯʝʨʥʦʚʦʡ ʦʩʠ ʧʦ ʯʝʨʪʝʞʫ ʈʂʇ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ. 

 

ɼʠʘʤʝʪʨ 

ʃʝʚʦʡ 

ʰʝʡʢʠ 

ʃʝʚʦʡ 

ʧʦʜʩʪʫʧʠʯʥʦʡ 

ʯʘʩʪʠ 

ʎʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ 

ʇʨʘʚʦʡ 

ʧʦʜʩʪʫʧʠʯʥʦʡ 

ʯʘʩʪʠ 

ʇʨʘʚʦʡ ʰʝʡʢʠ 

ʇʦ 

ʯʝʨʪʝʞʫ 
ρɲτυ ςɲρω ᶮςπψ ςɲρω ρɲτυ 

ʇʦ ʠʪʦʛʘʤ 

ʠʟʤʝʨʝʥʠʡ 
ᶮρτφ ᶮςρψ ᶮςπρ ᶮςρψ ᶮρτφ 

 

ɼʣʠʥʘ 

ʆʙʱʘʷ 

ʃʝʚʦʡ 

ʧʦʜʩʪʫʧʠʯʥʦʡ 

ʯʘʩʪʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʇʨʘʚʦʡ 

ʧʦʜʩʪʫʧʠʯʥʦʡ 

ʯʘʩʪʠ 

ʇʦ 

ʯʝʨʪʝʞʫ 
ςςςπ σππ ρρστρυ σππ 

ʇʦ ʠʪʦʛʘʤ 

ʠʟʤʝʨʝʥʠʡ 
σχτπ 330 ρρςυ 310 

 

ʊʘʙʣʠʮʘ 28 - ʈʘʟʤʝʨʳ ʯʝʨʥʦʚʦʡ ʦʩʠ ʧʦ ʯʝʨʪʝʞʫ ʈʂʇ-2 ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ. 

 Ï ʣʝʚʦʡ 

ʰʝʡʢʠ 

Ï 

ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ 

Ï ʧʨʘʚʦʡ 

ʰʝʡʢʠ 

ʆʙʱʘʷ 

ʜʣʠʥʘ 

ɼʣʠʥʘ 

ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ 

ʇʦ ʯʝʨʪʝʞʫ ρɲτυ ᶮςπψ ρɲτυ ςςςπ ρχστ 

ʇʦ ʠʪʦʛʘʤ 

ʠʟʤʝʨʝʥʠʡ 
ᶮρτφρτχ ᶮςπρςπφ ᶮρτψ συτυ ρχσπ 

 

ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

ʯʝʨʥʦʚʦʡ ʦʩʠ: 

- ʧʦʜʨʝʟʢʘ ʢʦʥʮʝʚʳʭ ʯʘʩʪʝʡ; 

- ʬʨʝʟʝʨʦʚʘʥʠʝ ʪʦʨʮʝʚ; 

- ʯʝʨʥʦʚʘʷ ʪʦʢʘʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦ ʚʩʝʡ ʜʣʠʥʝ; 
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- ʯʠʩʪʦʚʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ ʪʦʨʮʝʚ; 

- ʦʙʨʘʙʦʪʢʘ ʪʦʨʮʦʚʳʭ ʨʝʟʴʙʦʚʳʭ ʦʪʚʝʨʩʪʠʡ; 

- ʰʣʠʬʦʚʘʥʠʝ ʰʝʝʢ ʠ ʧʨʝʜʧʦʜʩʪʫʧʠʯʥʳʭ ʯʘʩʪʝʡ; 

- ʚʳʭʦʜʥʦʡ ʨʘʟʤʝʨʥʳʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʫʣʴʪʨʦʟʚʫʢʦʚʦʡ ʠ 

ʤʘʛʥʠʪʦʧʦʨʦʰʢʦʚʳʡ ʢʦʥʪʨʦʣʴ. 

 

ʏʠʩʪʦʚʳʝ ʦʩʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʟʘʛʦʪʦʚʦʢ ʧʦ ʯʝʨʪʝʞʘʤ ʈʂʇ ʠ ʈʂʇ-2, 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʨʘʟʤʝʨʘʤ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʦʤʫ ʯʝʨʪʝʞʫ ʯʠʩʪʦʚʦʡ ʦʩʠ ʈʂʇ/ʆɹ-1 (ʨʠʩʫʥʦʢ 55). 

 

  

ʘ 

 

ʙ 

ʈʠʩʫʥʦʢ 55 - ʀʟʛʦʪʦʚʣʝʥʥʳʝ ʯʝʨʥʦʚʳʝ (ʘ) ʠ ʯʠʩʪʦʚʳʝ (ʙ) ʦʩʠ 
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4.4 ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʘ ʦʩʝʡ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʩʚʦʡʩʪʚʘ ʦʩʝʚʳʭ 

ʟʘʛʦʪʦʚʦʢ ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ ʥʘ ʩʪʘʪʠʯʝʩʢʠʡ ʠʟʛʠʙ ʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, 

ʚʳʨʝʟʘʥʥʳʝ ʠʟ ʠʩʭʦʜʥʦʡ ʦʩʝʚʦʡ ʟʘʛʦʪʦʚʢʠ, ʧʨʦʰʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʠʟ ʛʦʪʦʚʦʡ 

ʦʩʠ. 

ʆʙʨʘʟʮʳ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʚ ʦʩʝʚʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 33200-2014 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʠʩʧʳʪʘʥʠʷʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʦʣʴʢʦ ʦʙʨʘʟʮʳ ʚ ʦʩʝʚʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʦʪʦʙʨʘʥʥʳʝ ʠʟ ʰʝʡʢʠ ʠʣʠ ʧʦʜʩʪʫʧʠʯʥʦʡ ʯʘʩʪʠ ʯʝʨʥʦʚʦʡ ʦʩʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʳ 

ʦʪʙʠʨʘʣʠ ʧʦʩʝʨʝʜʠʥʝ ʠʩʭʦʜʥʦʡ ʠ ʧʨʦʰʠʪʦʡ ʟʘʛʦʪʦʚʦʢ, ʛʜʝ ʧʨʦʮʝʩʩ 

ʜʝʬʦʨʤʘʮʠʠ ʙʳʣ ʫʩʪʦʡʯʠʚʳʤ, ʘ ʪʘʢʞʝ ʠʟ ʧʦʜʩʪʫʧʠʯʥʦʡ ʯʘʩʪʠ ʧʦʣʦʡ ʚʘʛʦʥʥʦʡ 

ʦʩʠ. ʈʘʟʤʝʨʳ ʠ ʪʠʧ ʦʙʨʘʟʮʦʚ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʥʘ ʫʜʘʨʥʫʶ ʚʷʟʢʦʩʪʴ ʠ ʨʘʩʪʷʞʝʥʠʝ 

ʙʳʣʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳ ʜʣʷ ʚʩʝʭ ʪʨʸʭ ʩʣʫʯʘʝʚ ʚʳʨʝʟʢʠ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʨʘʟʤʝʨʳ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 56. 

 

 

 

ʘ      ʙ 

ʘ ï ʦʙʨʘʟʝʮ ʜʣʷ ʨʘʩʪʷʞʝʥʠʷ, ʙ ï ʦʙʨʘʟʝʮ ʜʣʷ ʫʜʘʨʘ 

ʈʠʩʫʥʦʢ 56 - ʆʙʨʘʟʮʳ ʜʣʷ ʤʝʭʠʩʧʳʪʘʥʠʡ ʩ ʧʨʠʧʫʩʢʦʤ ʥʘ ʤʝʭʦʙʨʘʙʦʪʢʫ 
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ʅʘ ʨʠʩʫʥʢʝ 57 ʧʦʢʘʟʘʥʳ ʤʝʩʪʘ ʜʝʣʝʥʠʷ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʧʨʦʰʠʪʦʡ 

ʟʘʛʦʪʦʚʢʠ ʠ ʯʝʨʥʦʚʦʡ ʚʘʛʦʥʥʦʡ ʦʩʠ ʜʣʷ ʚʳʨʝʟʢʠ ʦʙʨʘʟʮʦʚ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʠʩʧʳʪʘʥʠʡ. 

ɺʳʨʝʟʢʘ ʧʨʦʙ, ʟʘʛʦʪʦʚʦʢ ʠ ʦʙʨʘʟʮʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 

7564-97 (ʇʨʦʢʘʪ. ʆʙʱʠʝ ʧʨʘʚʠʣʘ ʦʪʙʦʨʘ ʧʨʦʙ, ʟʘʛʦʪʦʚʦʢ, ʠ ʦʙʨʘʟʮʦʚ ʜʣʷ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ). 

ʆʙʨʘʟʮʳ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʠʟʛʦʪʦʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ 1497-84 (ʄʝʪʘʣʣʳ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ ʥʘ ʨʘʩʪʷʞʝʥʠʝ) ʠ ɻʆʉʊ9454-78 

(ʄʝʪʘʣʣʳ. ʄʝʪʦʜ ʠʩʧʳʪʘʥʠʡ ʥʘ ʫʜʘʨʥʳʡ ʠʟʛʠʙ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ, ʢʦʤʥʘʪʥʳʭ 

ʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ). 

 

 

ʘ 

 

ʙ 

 

ʚ 

ʈʠʩʫʥʦʢ 57 - ʄʝʩʪʘ ʜʝʣʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʚʳʨʝʟʢʠ ʦʙʨʘʟʮʦʚ ʠʩʭʦʜʥʦʡ 

ʟʘʛʦʪʦʚʢʠ (ʘ), ʧʨʦʰʠʪʦʡ ʟʘʛʦʪʦʚʢʠ (ʙ) ʠ ʯʝʨʥʦʚʦʡ ʦʩʠ (ʚ) 
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ʇʦʩʣʝ ʚʳʨʝʟʢʠ ʥʘ ʦʙʨʘʟʮʳ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʥʘʥʝʩʝʥʘ 

ʤʘʨʢʠʨʦʚʢʘ X-Y-Z, ʛʜʝ X ï ʪʠʧ ʠʟʜʝʣʠʷ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʨʝʟʘʥ ʦʙʨʘʟʝʮ, Y ï ʪʠʧ 

ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʧʳʪʘʥʠʷ, Z ï ʧʦʣʦʞʝʥʠʝ ʦʙʨʘʟʮʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʟʜʝʣʠʷ. 

ʀʟ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚʳʨʝʟʘʣʠ ʧʦ 4 ʦʙʨʘʟʮʘ ʢʘʞʜʦʛʦ ʪʠʧʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 58. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʦʙʨʘʟʮʘʤʠ ʦʜʠʥʘʢʦʚʦʝ ʠ ʩʦʩʪʘʚʣʷʣʦ 56 ʤʤ. 

ʀʭ ʧʨʦʰʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʯʝʨʥʦʚʦʡ ʧʦʣʦʡ ʚʘʛʦʥʥʦʡ ʦʩʠ ʚʳʨʝʟʘʣʠ ʧʦ 3 

ʦʙʨʘʟʮʘ ʢʘʞʜʦʛʦ ʪʠʧʘ. ʉʭʝʤʘ ʚʳʨʝʟʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 59. ʈʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʦʙʨʘʟʮʘʤʠ ʧʨʦʰʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʩʦʩʪʘʚʠʣʦ 40 ʤʤ, ʘ ʤʝʞʜʫ ʦʙʨʘʟʮʘʤʠ 

ʯʝʨʥʦʚʦʡ ʦʩʠ ï 38 ʤʤ. ʊʘʢʞʝ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ ʜʣʷ 

ʠʩʧʳʪʘʥʠʡ ʥʘ ʫʜʘʨʥʫʶ ʚʷʟʢʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ. 

 

 

ʈʠʩʫʥʦʢ 58 - ʉʭʝʤʘ ʚʳʨʝʟʢʠ ʦʙʨʘʟʮʦʚ ʠʟ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ 
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   ʘ       ʙ 

ʈʠʩʫʥʦʢ 59 - ʉʭʝʤʘ ʚʳʨʝʟʢʠ ʦʙʨʘʟʮʦʚ ʠʟ ʧʨʦʰʠʪʦʡ ʟʘʛʦʪʦʚʢʠ (ʘ) ʠ ʯʝʨʥʦʚʦʡ 

ʦʩʠ (ʙ) 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ 

ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ, ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʠ ʫʜʘʨʥʦʡ 

ʚʷʟʢʦʩʪʠ ʜʣʷ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʧʨʦʰʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʯʝʨʥʦʚʦʡ ʧʦʣʦʡ ʦʩʠ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʩʨʘʚʥʝʥʠʷ ʙʨʘʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʜʣʷ 2 ʠ 3 ʦʙʨʘʟʮʦʚ 

ʠʟ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʩʨʘʚʥʠʚʘʣʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 2-ʦʛʦ ʦʙʨʘʟʮʘ ʠʟ 

ʧʨʦʰʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʯʝʨʥʦʚʦʡ ʦʩʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʪʨʸʭ ʩʣʦʸʚ ï ʥʘʨʫʞʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 29-31. 

 

ʊʘʙʣʠʮʘ 29 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ. ʀʩʭʦʜʥʘʷ ʟʘʛʦʪʦʚʢʘ. 

  

  

ʇʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪ

ʠ 

(MPa) 

ʇʨʝʜʝʣ 

ʧʨʦʯʥʦʩʪ

ʠ 

(MPa) 

ʆʪʥʦʩʠʪʝʣʴʥʦ

ʝ ʫʜʣʠʥʝʥʠʝ 

(%) 

ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ KCU 

  

  

ʀʩʧʳʪʘʥʠ

ʝ 

ʩʨʝʜʥʝ

ʝ 

ʤʠʥʠʤʘʣʴʥʦ

ʝ 

ʅʘʨʫʞʥ

. 
283,08 558,67 39,9 66 

63,33 61 
ʉʨʝʜʥ. 284,73 564,57 36,82 61 

ʎʝʥʪʨ. 279,86 570,2 40,17 63 

ễ 282,56 564,48 38,96       
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ʊʘʙʣʠʮʘ 30 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ. ʇʨʦʰʠʪʘʷ ʟʘʛʦʪʦʚʢʘ. 

  

  

ʇʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ 

(MPa) 

ʇʨʝʜʝʣ 

ʧʨʦʯʥʦʩʪʠ 

(MPa) 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ 

(%) 

ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ KCU 

  

  

ʀʩʧʳʪʘʥʠʝ ʩʨʝʜʥʝʝ ʤʠʥʠʤʘʣʴʥʦʝ 

ʅʘʨʫʞʥ. 313,35 615,58 42,08 72 

72 71 ʉʨʝʜʥ. 295,92 607,22 43,43 73 

ʎʝʥʪʨ. 324,63 636,22 40,36 71 

ễ 313,3 619,66 41,96       

 

ʊʘʙʣʠʮʘ 31 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ. ʏʝʨʥʦʚʘʷ ʦʩʴ. 

  

  

ʇʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ 

(MPa) 

ʇʨʝʜʝʣ 

ʧʨʦʯʥʦʩʪʠ 

(MPa) 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ 

(%) 

ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ KCU 

  

  

ʀʩʧʳʪʘʥʠʝ ʩʨʝʜʥʝʝ ʤʠʥʠʤʘʣʴʥʦʝ 

ʅʘʨʫʞʥ. 354,48 649,17 35,69 62 

61 57 ʉʨʝʜʥ. 351,28 650,14 34,33 64 

ʎʝʥʪʨ. 353,99 655,31 35,19 57 

ễ 353,25 651,54 35,07       

 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʧʨʦʰʠʚʢʠ 

ʚʦʟʨʘʩʪʘʝʪ ʫʨʦʚʝʥʴ ʢʘʢ ʧʨʦʯʥʦʩʪʥʳʭ, ʪʘʢ ʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. ʕʪʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʩʨʘʚʥʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ 

ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 4828-2010 ʜʣʷ ʦʩʝʚʦʡ ʟʘʛʦʪʦʚʢʠ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʯʝʨʥʦʚʦʡ ʦʩʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 

33200-2014. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʩʨʘʚʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʯʝʨʥʦʚʦʡ ʦʩʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 32-33.  

 

ʊʘʙʣʠʮʘ 32 - ʀʩʭʦʜʥʘʷ ʟʘʛʦʪʦʚʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ɻʆʉʊ 

  

  

ʇʨʝʜʝʣ 

ʧʨʦʯʥʦʩʪʠ 

(MPa) 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ 

(%) 

ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ KCU 

  

ʩʨʝʜʥʝʝ ʤʠʥʠʤʘʣʴʥʦʝ 

ɻʆʉʊ 4728-2010 580 20 49 34 

ʅʘʨʫʞʥ. -3,68% +99,50% 

+29,25% +79,41% ʉʨʝʜʥ. -2,66% +84,08% 

ʎʝʥʪʨ. -1,69% +100,85% 

ʉʨʝʜʥʝʝ -2,68% +94,81%   
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ʊʘʙʣʠʮʘ 33 - ʏʝʨʥʦʚʘʷ ʦʩʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ɻʆʉʊ 

  

  

ʇʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ 

(MPa) 

ʇʨʝʜʝʣ 

ʧʨʦʯʥʦʩʪʠ 

(MPa) 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ 

(%) 

ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ KCU 

  

ʩʨʝʜʥʝʝ ʤʠʥʠʤʘʣʴʥʦʝ 

ɻʆʉʊ 33200-2014 325 650 18 34 29 

ʅʘʨʫʞʥ. +9,07% -0,13% +98,28% 

+79,41% +96,55% ʉʨʝʜʥ. +8,09% +0,02% +90,72% 

ʎʝʥʪʨ. +8,92% +0,82% +95,50% 

ʉʨʝʜʥʝʝ +8,69% +0,24% +94,83%   

 

ʇʦ ʚʳʰʝʧʨʠʚʝʜʸʥʥʳʤ ʪʘʙʣʠʮʘʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʛʦʪʦʚʢʘ ʠ ʯʝʨʥʦʚʘʷ ʦʩʴ 

ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ, ʘ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʫʜʘʨʥʦʡ 

ʚʷʟʢʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʫʜʣʠʥʝʥʠʶ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ. ʊʘʢ, 

ʩʨʝʜʥʷʷ ʫʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʧʨʝʚʳʰʘʣʘ ʪʨʝʙʦʚʘʥʠʷ ʚ 1,29 ʨʘʟʘ, ʜʣʷ 

ʯʝʨʥʦʚʦʡ ʦʩʠ ï ʚ 1,79 ʨʘʟʘ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʠ ʜʣʷ ʟʘʛʦʪʦʚʢʠ, ʠ ʜʣʷ 

ʯʝʨʥʦʚʦʡ ʦʩʠ ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊ ʚ 1,94 ʨʘʟʘ. 

ʊʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʚʳʷʚʣʝʥʦ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ 

ʟʘʛʦʪʦʚʢʠ ʠ ʛʦʪʦʚʦʡ ʦʩʠ. ɼʣʷ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʭʘʨʘʢʪʝʨʥʘ ʬʝʨʨʠʪʥʦ-ʧʝʨʣʠʪʥʘʷ 

ʩʪʨʫʢʪʫʨʘ. ʀʟʦʙʨʘʞʝʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 60 ʠ 61. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʳʭ 

ʚʘʛʦʥʥʳʭ ʦʩʝʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ. 
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ʈʠʩʫʥʦʢ 60 ï ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʢʦʚʘʥʦʡ ʟʘʛʦʪʦʚʢʠ 

 


