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 ɺɺɽɼɽʅʀɽ  

 

 ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʝʩʫʨʩʥʘʷ ʙʘʟʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʛʦʜʘ ʚ ʛʦʜ 

ʫʭʫʜʰʘʝʪʩʷ, ʭʘʨʘʢʪʝʨʠʟʫʷʩʴ ʚ ʦʩʥʦʚʥʦʤ ʠʩʪʦʱʝʥʠʝʤ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʠ ʧʝʨʝʭʦʜʦʤ ʯʘʩʪʠ ʠʟ ʥʠʭ ʚ ʢʘʪʝʛʦʨʠʶ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ. ʇʨʠʯʝʤ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ 

ʢʦʣʣʝʢʪʦʨʘʭ ʩ ʚʳʩʦʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʦ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠ 

ʥʠʟʢʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʷʟʢʦʩʪʴʶ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ. ʇʦ ʜʘʥʥʳʤ 

çʀʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʧʘʩʦʚ ʠ ʨʝʩʫʨʩʦʚ ʥʝʬʪʠ ʠ ʛʦʨʶʯʠʭ ʛʘʟʦʚè 

ʢ ʥʝʬʪʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʚʷʟʢʦʩʪʠ ʦʪʥʦʩʷʪ ʥʝʬʪ ɹʩ ʚʷʟʢʦʩʪʴʶ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʜʦ 5 

ʤʇʘĿʩ, ʢ ʤʘʣʦʚʷʟʢʦʡ ʥʝʬʪʠ ï ʦʪ 5,1 ʜʦ 10 ʤʇʘĿʩ, ʧʦʚʳʰʝʥʥʦʡ ʚʷʟʢʦʩʪʠ ï ʦʪ 10,1 ʜʦ 30 

ʤʇʘĿʩ, ʢ ʚʳʩʦʢʦʚʷʟʢʦʡ ï ʦʪ 30,1 ʜʦ 200 ʤʇʘĿʩ, ʘ ʢ ʩʚʝʨʭʚʷʟʢʦʡ ï ʙʦʣʝʝ 200 ʤʇʘĿʩ. 

ʉʚʦʡʩʪʚʘʤʠ ʚʳʩʦʢʦʚʷʟʢʦʡ ʥʝʬʪʠ ʦʙʣʘʜʘʝʪ ʧʣʘʩʪ ɸ4 ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (64 

ʤʇʘĿʩ), ʢʦʪʦʨʳʡ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʧʘʩʘʭ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩ 1947 ʛʦʜʘ ʥʠʟʢʠʤʠ ʪʝʤʧʘʤʠ 

ʠ ʦʙʲʝʤʘʤʠ ʦʪʙʦʨʘ. ɼʘʥʥʳʡ ʦʙʲʝʢʪ ʘʚʪʦʨ ʧʨʠʥʷʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ ʙʘʟʦʚʳʡ ʦʙʲʝʢʪ, ʚ 

ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʠʟʫʯʘʪʴʩʷ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʪʝʩʥʝʥʠʷ ʚʳʩʦʢʦʚʷʟʢʦʡ ʥʝʬʪʠ 

ʧʫʪʝʤ ʨʘʩʰʠʨʝʥʠʷ, ʜʦʧʦʣʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʚʳʪʝʩʥʝʥʠʷ ʩ 

ʫʯʝʪʦʤ ʘʥʦʤʘʣʠʠ ʚʷʟʢʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟʫʯʝʥʠʝ ʠ 

ʦʮʝʥʢʘ ʨʦʣʠ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʠʟʤʝʥʝʥʠʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʝʬʪʠ ʠ ʧʦʨʦʜʳ, ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʪʝʩʥʝʥʠʷ 

ʥʝʬʪʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ ʧʫʪʝʤ 

ʩʦʟʜʘʥʠʷ ʪʝʧʣʦʚʳʭ ʦʪʦʨʦʯʝʢ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʧʣʘʩʪ. ɺ ʪʘʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʮʝʣʴ ʠʟʫʯʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʷʟʢʦʩʪʴʶ 

ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʚʳʪʝʩʥʝʥʠʷ ʚʷʟʢʦʡ ʠ ʚʳʩʦʢʦʚʷʟʢʦʡ ʥʝʬʪʠ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʚ ʩʚʷʟʠ ʩ 

ʠʩʪʦʱʝʥʠʝʤ ʟʘʧʘʩʦʚ ʩ ʤʘʣʦʚʷʟʢʦʡ ʥʝʬʪʴ.ʁ ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚʥʝʩʣʠ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʥʘʫʢʫ ʠ ʧʨʘʢʪʠʢʫ ʢʦʣʣʝʢʪʠʚʳ ʠʥʩʪʠʪʫʪʦʚ ʛʛ. ʄʦʩʢʚʳ, ʋʬʳ, ʂʘʟʘʥʠ, 

ʊʶʤʝʥʠ, ɹʫʛʫʣʴʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʘʙʦʪʳ ʈ.ʍ. ʄʫʩʣʠʤʦʚʘ, ʈ.ʅ. ɼʠʷʰʝʚʘ, ʈ.ʈ. ʀʙʘʪʫʣʣʠʥʘ, 

ʀ.ʊ. ʄʠʱʝʥʢʦ, ʅ.ʅ. ʄʠʭʘʡʣʦʚʘ, ʅ.ʅ. ʅʝʧʨʠʤʝʨʦʚʘ, ʄ.ʃ. ʉʫʨʛʫʯʝʚʘ, ʀ.ʄ. ɹʘʢʠʨʦʚʘ, ɸ.ʍ. 
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ʄʠʨʟʘʜʞʘʥʟʘʜʝ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʙʣʝʤ rʩʦʟʜʘʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʚʷʟʢʦʡ ʥʝʬʪʠ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ, ʛʣʘʚʥʦʝ, ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʘʙʦʪʳ ʚʝʜʫʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 

ʦʙʲʝʤʝ. ʅʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦʡ ʪʝʦʨʠʠ ʦʩʥʦʚ ʠʟʫʯʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʪʝʩʥʝʥʠʷ ʬʣʶʠʜʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʥʠʟʠʪʝʣʝʡ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʚ 

ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʚʥʝʜʨʝʥʠʷ, ʘ ʝʩʪʴ ʣʠʰʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʥʘʨʘʙʦʪʢʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʠʣʠ ʥʘ ʩʪʘʜʠʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʚ ʩʥʠʞʝʥʠʷ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʨʦʮʝʩʩʳ ʠʣʠ ʧʨʠʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʥʘʧʨʠʤʝʨ, 

ʪʝʨʤʦʧʦʣʠʤʝʨʥʦʝ ʟʘʚʦʜʥʝʥʠʝ, ʟʘʢʘʯʢʘ ʛʦʨʷʯʝʡ ʚʦʜʳ, ʚʦʣʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʦ ʦʥʠ 

ʦʛʨʘʥʠʯʝʥʳ ʚ ʦʙʲʝʤʘʭ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʷ ʪʝʨʤʦʧʦʣʠʤʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ (ʧʨʦʬʝʩʩʦʨ ʂʫʜʠʥʦʚ 

ɺ.ʀ.) ʥʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʩʚʷʟʠ ʩ ʧʦʪʝʨʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʪʝʤ, ʯʪʦ 

ʙʦʣʴʰʘʷ ʜʦʣʷ ʧʦʣʠʤʝʨʘ ʫʭʦʜʠʪ ʚ ʧʦʨʦʜʫ ʟʘ ʩʯʝʪ ʩʦʨʙʮʠʠ, ʘ ʪʝʧʣʦ - ʚ ʧʦʜʦʰʚʫ ʠ ʢʨʦʚʣʶ 

ʧʣʘʩʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʘʭ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʧʨʦʮʝʩʩʳ 

ʩʦʨʙʮʠʠ ʨʝʘʛʝʥʪʦʚ ʚ ʧʦʨʦʜʫ, ʚʣʠʷʥʠʝ ʢʘʧʠʣʣʷʨʥʳʭ ʵʬʬʝʢʪʦʚ ʥʘ ʧʨʦʮʝʩʩ ʚʳʪʝʩʥʝʥʠʷ 

ʥʝʬʪʠ ʠʟ ʦʙʲʝʢʪʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʭʦʪʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʨʘʙʦʪʘʭ ʧʨʦʬʝʩʩʦʨʘ ʄʠʭʘʡʣʦʚʘ ʅ.ʅ. ɸʚʪʦʨ ʧʳʪʘʝʪʩʷ 

ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʤʝʭʘʥʠʟʤʘ ʚʳʪʝʩʥʝʥʠʷ ʚʷʟʢʦʡ ʥʝʬʪʠ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʣʶʠʜʦʚ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟʚʣʝʯʝʥʠʷ ʚʷʟʢʦʡ ʥʝʬʪʠ. 

 

ʎʝʣʴ ʨʘʙʦʪʳ  

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʠʟʚʣʝʯʝʥʠʷ ʚʷʟʢʦʡ ʥʝʬʪʠ ʩʦʟʜʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʳʪʝʩʥʝʥʠʷ ʚʷʟʢʦʡ ʥʝʬʪʠ ʠʟ ʧʣʘʩʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1. ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʪʝʩʥʝʥʠʶ ʚʷʟʢʦʡ ʥʝʬʪʠ ʠʟ ʧʣʘʩʪʘ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʯʠʥ ʤʘʣʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʚʷʟʢʦʡ ʥʝʬʪʠ ʩ ʫʯʝʪʦʤ ʢʘʧʠʣʣʷʨʥʳʭ 

ʩʠʣ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʣʘʩʪʘ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ ʠ ʛʝʦʤʝʪʨʠʟʘʮʠʠ ʟʘʣʝʞʠ. 

4. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʳʪʝʩʥʝʥʠʷ ʚʷʟʢʦʡ ʥʝʬʪʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. 
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5. ʈʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʪʦʯʥʝʥʠ  ʁ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʚʷʟʢʦʡ ʥʝʬʪʠ. 

6. ʈʝʘʣʠʟʘʮʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ɹʘʡʪʫʛʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

1. ʇʦʣʫʯʝʥʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʩʤʝʱʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚʳʯʠʩʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʝ ʧʦʣʦʞʝʥʠʝ ʛʨʘʥʠʮʳ ʟʘʣʝʞʠ 

ʥʝʬʪʠ ʚ ʚʠʜʝ ʢʘʧʠʣʣʷʨʥʦʛʦ ʙʘʨʴʝʨʘ ʚ ʧʣʘʩʪʝ. 

2. ɸʥʘʣʠʪʠʯʝʩʢʠ ʧʦʣʫʯʝʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ ʟʘʣʝʞʠ ʥʝʬʪʠ ʜʣʷ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʧʣʘʩʪʘ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ J -ʬʫʥʢʮʠʠ ʃʝʚʝʨʝʪʪʘ, ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ ʧʨʦʩʣʦʷʤ ʠ 

ʧʦʣʦʞʝʥʠʷ ʟʝʨʢʘʣʘ ʯʠʩʪʦʡ ʚʦʜʳ. 

3. ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ ʥʝʬʪʝʠʟʚʣʝʯʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʥʘʛʨʝʚʘ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʧʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ 

ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʠ ʜʣʷ ʧʣʘʩʪʘ ɸ4 ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

4. ʇʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ ʚ ʚʳʪʝʩʥʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʝʬʪʠ ʠʟ 

ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚʩʣʝʜʩʪʚʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʵʥʝʨʛʠʠ ʧʣʘʩʪʘ ʦʪ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

 

ʆʩʥʦʚʥʳʝ ʟʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ 

1. ʄʝʪʦʜ ʛʝʦʤʝʪʨʠʟʘʮʠʠ ʥʝʬʪʷʥʦʡ ʟʘʣʝʞʠ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ 

ʢʨʠʚʦʡ (ʨʘʩʯʝʪʦʤ) ʚ ʫʩʣʦʚʠʷʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʣʘʩʪʦʚ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. 

2. ʌʦʨʤʫʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ ʟʘʣʝʞʠ 

ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʩʪʘ. 

3. ʂʦʤʧʣʝʢʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʣʷ ʚʳʪʝʩʥʝʥʠʷ 

ʚʷʟʢʦʡ ʥʝʬʪʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʪʝʧʣʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʜʚʠʞʝʥʠʷ ʪʝʧʣʘ ʚ ʧʣʘʩʪʝ ʢ ʜʦʙʳʚʘʶʱʠʤ ʩʢʚʘʞʠʥʘʤ. 

4. ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ ʥʝʬʪʝʠʟʚʣʝʯʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʛʨʝʚʘ 

ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʧʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʠ ʜʣʷ 

ʧʣʘʩʪʘ ɸ4 ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

5. ʅʘʣʠʯʠʝ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʚ ʚʠʜʝ ʩʚʝʨʭʩʫʤʤʘʨʥʦʛʦ ʧʨʝʚʳʰʝʥʠ ̫

ʧʨʦʛʥʦʟʥʦʡ ʧʨʠʙʳʣʠ ʧʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʠ ʥʘʜ ʩʫʤʤʦʡ ʧʨʠʙʳʣʠ 
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ʦʪʜʝʣʴʥʦ ʦʪ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʷ ʠ ʦʪ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʟʘʢʘʯʢʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʜʣʷ ʧʣʘʩʪʘ ɸ4 

ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

ʄʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʫʪʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʲʝʢʪʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ 

ʟʘʣʝʞʠ ʚʷʟʢʦʡ ʥʝʬʪʠ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʚ 

ʩʢʚʘʞʠʥʘʭ, ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʙʲʝʢʪ, ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʠʩʭʦʜʥʦʡ ʛʝʦʣʦʛʦ-ʧʨʦʤrʩʣʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ. ʐʠʨʦʢʦ 

ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʣʘʩʪʦʚʳʭ ʩʠʩʪʝʤ ʩ ʦʙʦʙʱʝʥʠʝʤ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʛʨʘʥʠʮ ʥʝʬʪʷʥʦʡ ʟʘʣʝʞʠ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʙʱʝʥʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʠʚʦʡ ʚ ʫʩʣʦʚʠʷʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʣʘʩʪʦʚ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. 

2. ɸʥʘʣʠʪʠʯʝʩʢʠ ʠʩʩʣʝʜʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ J-ʬʫʥʢʮʠʠ ʃʝʚʝʨʝʪʪʘ ʦʪ  

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʢʦʪʦʨʦʛʦ ʦʙʲʷʩʥʝʥ ʤʝʭʘʥʠʟʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʧʠʣʣʷʨʥʦʛʦ ʙʘʨʴʝʨʘ ʚ ʧʣʘʩʪʝ - ʛʨʘʥʠʮ rʥʝʬʪʷʥʦʡ ʟʘʣʝʞʠ. ʄʝʪʦʜ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪ ʥʘʩʳʱʝʥʥʦʩʪʠ, ʧʦʟʚʦʣʷ ̫ ʦʧʨʝʜʝʣʷʪʴ ʛʨʘʥʠʮʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʛʦ ʧʣʘʩʪʘ. 

3. ʈʘʟʨʘʙʦʪʘʥʳ, ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʧʨʦʤʳʩʣʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʪʝʩʥʝʥʠʷ ʚʳʩʦʢʦʚʷʟʢʦʡ ʥʝʬʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʪʝʧʣʦʚʳʤ ʠʩʪʦʯʥʠʢʦʤ ʥʘʛʥʝʪʘʝʤʦʡ ʚʦʜʳ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʫʶ ʩʢʚʘʞʠʥʫ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ: 

¶  ʟʘʢʘʯʢʘ ʭʦʣʦʜʥʦʡ ʚʦʜʳ (ʙʘʟʦʚʳʡ ʚʘʨʠʘʥʪ); 

¶  ʩʪʘʮʠʦʥʘʨʥʦʝ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʝ; 

¶  ʟʘʢʘʯʢʘ ʪʝʧʣʦʚʳʭ ʦʪʦʨʦʯʝʢ; 

¶  ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʝ; 

¶  ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʟʘʢʘʯʢʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ; 

¶  ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʮʠʢʣʘ ʟʘʚʦʜʥʝʥʠʷ ʚ 

ʪʝʧʣʦʚʳʭ ʦʪʦʨʦʯʢʘʭ; 

¶  ʫʧʨʘʚʣʝʥʠʝ ʪʝʧʣʦʚʳʤ ʧʦʣʝʤ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʦʪʙʦʨʦʚ ʥʝʬʪʠ ʢ ʟʘʙʦʶ 

ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ. 
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4. ʆʪ ʚʥʝʜʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʥʘ ɹʘʡʪʫʛʘʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚ 

ʧʝʨʠʦʜ ʩ ʤʘʷ 2016ʛ. ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʧʦ ʫʯʘʩʪʢʫ ʩʦʩʪʘʚʠʣʘ 470 ʪʦʥʥ ʥʝʬʪʠ, 

ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʨʘʟʤʝʨʝ 0,6 ʤʣʥ. ʨʫʙʣʝʡ. 

5. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʨʠ ʪʝʭʥʦʣʦʛʠʠ ʪʝʧʣʦʚʦʛʦ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʦʙʲʝʢʪʝ, ʧʨʠ ʥʘʛʨʝʚʝ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʜʦ 

60Áʉ ʥʝʬʪʝʦʪʜʘʯʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 6,8%. 

6. ʇʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʧʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʠ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ, ʧʨʦʛʥʦʟʥʘʷ ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʟʘ 10 ʣʝʪ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʦʙʲʝʢʪʝ ʩʦʩʪʘʚʣʷʝʪ 

10 ʤʣʥ.ʨʫʙ. 

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʩʪʠʛʘʣʘʩʴ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʳʩʦʢʦʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʇʕɺʄ, ʘ ʪʘʢʞʝ ʘʧʨʦʙʘʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʧʨʦʤʳʩʣʦʚʳʭ ʦʙʲʝʢʪʘʭ. 

 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ 

ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 60-

ʣʝʪʠ ʁʚʳʩʰʝʛʦ ʥʝʬʪʷʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ çɼʦʩʪʠʞʝʥʠʷ, ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠè, ɸʣʴʤʝʪʴʝʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ 

ʫʥʠʚʝʨʩʠʪʝʪ (ɸʣʴʤʝʪʴʝʚʩʢ, 28-29 ʦʢʪʷʙʨʷ 2016 ʛ.), XX ʖʙʠʣʝʡʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʚʳʩʪʘʚʢʝ çʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ. ʕʣʝʢʪʨʦʪʝʭʥʠʢʘ. ʂʘʙʝʣʴè ʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʝ 

çʕʥʝʨʛʝʪʠʢʘ ʐʆʉè (ʛ.ʋʬʘ, 2014ʛ.), ʥʘ ʩʝʤʠʥʘʨʝ ʛʣʘʚʥʳʭ ʠʥʞʝʥʝʨʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʆɸʆ 

çʆʨʝʥʙʫʨʛʥʝʬʪèɹ ʧʦ ʚʦʧʨʦʩʘʤ ʫʪʦʯʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 3ɼ 

ʤʦʜʝʣʝʡ, ʫʪʦʯʥʝʥʠʷ ʧʦʜʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ (ɹʫʟʫʣʫʢ, 2013-

2014 ʛʛ.), ʥʘ ʩʦʚʝʱʘʥʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʆɸʆ çʆʨʝʥʙʫʨʛʥʝʬʪʴè ʠ ɿɸʆ çɸʣʦʡʣè ʧʦ ʚʦʧʨʦʩʫ 

çʋʪʦʯʥʝʥʠʝ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʠʟʢʦʦʤʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘè, 

çʋʪʦʯʥʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʬʘʤʝʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɸʣʝʢʩʝʝʚʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʫʪʝʤ ʚʳʜʝʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʟʦʥ ʟʘʤʝʱʝʥʠʡ ʢʦʣʣʝʢʪʦʨʘ ʠ ʧʨʠʨʦʩʪ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ ʚ ʥʠʭè (ʆɸʆ çʆʨʝʥʙʫʨʛʥʝʬʪʴè, ɿɸʆ "ɸʣʦʡʣ" ʛ.ɹʘʚʣʳ, 2011-2013 ʛʛ.), ʥʘ 

ʨʘʩʰʠʨʝʥʥʦʤ ʤʝʪʦʜʩʦʚʝʪʝ ʠʥʩʪʠʪʫʪʘ çʊʘʪʅʀʇʀʥʝʬʪʴè ʇɸʆ çʊʘʪʥʝʬʪʴè. 
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ʇʫʙʣʠʢʘʮʠʠ ʠ ʣʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 17 ʥʘʫʯʥʳʭ 

ʨʘʙʦʪʘʭ ʚ ʚʝʜʫʱʠʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ, ʠʟ ʥʠʭ ʜʚʝ ʩʪʘʪʴʠ ʦʧʫʙʣʠʢʦʚʘʥ rʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʚʪʦʨʫ ʧʨʠʥʘʜʣʝʞʘʪ ʫʯʘʩʪʠʝ ʚ ʧʦʩʪʘʥʦʚʢʝ 

ʟʘʜʘʯ, ʠʭ ʨʝʰʝʥʠʝ, ʫʯʘʩʪʠʝ ʚ ʘʥʘʣʠʟʝ ʠ ʦʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢʞʝ 

ʦʨʛʘʥʠʟʘʮʠʷ ʚʥʝʜʨʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʫʩʣʦʚʠʷʭ.  

 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ ʛʣʘʚ, ʦʩʥʦʚʥʳʭ ʚʳʚʦʜʦʚ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ, ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʛʦ 

113 ʥʘʠʤʝʥʦʚʘʥʠʡ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 131 ʩʪʨʘʥʠʮʝ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 69 

ʨʠʩʫʥʢʦʚ ʠ 15 ʪʘʙʣʠʮ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʜʦʢʪʦʨʫ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ɹʘʢʠʨʦʚʫ ʀ.ʄ., ʘ ʪʘʢʞʝ ʧʨʦʬʝʩʩʦʨʫ ɻʠʣʴʤʘʥʦʚʦʡ ʈ.ʍ., ʧʨʦʬʝʩʩʦʨʫ 

ʍʠʩʘʤʫʪʜʠʥʦʚʫ ʅ.ʀ., ʢ.ʪ.ʥ. ʉʘʨʚʘʨʝʪʜʠʥʦʚʫ ʈ.ɻ., ʢ.ʪ.ʥ. ʉʘʬʠʫʣʣʠʥʫ ʀ.ɸ. ʟʘ ʧʦʣʝʟʥʳʝ 

ʩʦʚʝʪʳ, ʚʳʩʢʘʟʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 
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ɻʃɸɺɸ 1. ʉʆʉʊʆʗʅʀɽ ʀɿʋʏɽʅʅʆʉʊʀ ʇʈʆɹʃɽʄʓ ʀ ʇʆʉʊɸʅʆɺʂɸ 

ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

1.1. ʆʙʟʦʨ ʥʘʫʯʥʳʭ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʙʦʪ ʧʦ 

ʠʟʚʣʝʯʝʥʠʶ ʣʝʛʢʦʡ ʠ ʚʷʟʢʦʡ ʥʝʬʪʠ 

 

ʈʘʟʨʘʙʦʪʢʘ ʙʦʣʴʰʠʥʩʪʚʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʨʠ ʦʪʙʦʨʝ ʥʝʬʪʠ ʩ ʤʘʣʦʡ ʚʷʟʢʦʩʪʴʶ 

ʚʳʪʝʩʥʝʥʠʝʤ ʠʟ ʧʣʘʩʪʘ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ [23, 41, 51, 76]. ʅʘʜʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʪʦʯʢʘʤʠ ʦʪʙʦʨʘ ʥʝʬʪʠ ʠʟ ʧʣʘʩʪʘ ʷʚʠʣʠʩʴ ʙʫʨʝʥʠʝ ʠ ʜʦʙʳʯʘ ʩ ʧʦʤʦʱʴʶ ʚʝʨʪʠʢʘʣʴʥʳʭ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʙʦʢʦʚʳʭ ʩʪʚʦʣʦʚ [2, 26, 52]. ʆʧʪʠʤʘʣʴʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʩʢʚʘʞʠʥ ʢʘʢ 

ʜʦʙʳʚʘʶʱʠʭ, ʪʘʢ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ, ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʟʘʣʝʞʠ, ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʝʪʦʜʳ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ. 

ʅʘʧʨʠʤʝʨ, ʜʘʞʝ ʧʨʠ ʚʳʪʝʩʥʝʥʠʠ ʚʦʜʦʡ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʠ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ [14, 21, 54, 76, 102]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʙʘʟʝ ʜʘʥʥʳʭ ʠʟʫʯʝʥʠʷ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʪʷʥʳʭ ʧʣʘʩʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʝʦʜʥʦʨʦʜʥʳʤʠ ʧʦ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʥʦʛʦʩʣʦʡʥʳʤʠ ʢʦʣʣʝʢʪʦʨʘʤʠ [28, 29, 31, 37, 46]. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʘʢ ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʩʠʩʪʝʤʝ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʘʥʠʤʘʶʪ ʪʝʭʥʦʣʦʛʠʠ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʨʘʟʣʠʯʥʳʤʠ 

ʥʝʬʪʝʚʳʪʝʩʥʷʶʱʠʤʠ ʩʦʩʪʘʚʘʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʚʦʜʥʝʥʠʝʤ ʥʝʬʪʷʥʳʭ ʧʣʘʩʪʦʚ ʥʝ ʪʦʣʴʢʦ 

ʚʦʜʦʡ, ʥʦ ʠ ʠʥʪʝʥʩʠʬʠʮʠʨʫʶʱʠʤʠ ʜʦʙʘʚʢʘʤʠ ʢ ʚʦʜʝ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʢʦʧʠʣʦʩʴ 

ʤʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ 

ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʥʝʬʪʝʚʳʪʝʩʥʷʶʱʝʛʦ ʘʛʝʥʪʘ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʣʠ 

ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ ʫʯʝʥʳʝ, ʢʘʢ ʉʫʨʛʫʯʝʚ ʄ.ʃ., ʉʘʟʦʥʦʚ ɹ.ʌ., ʄʫʩʣʠʤʦʚ ʈ.ʍ., ʌʘʟʣʳʝʚ ʈ.ʊ., 

ɺʣʘʜʠʤʠʨʦʚ ʀ.ɺ., ʃʳʩʝʥʢʦ ɺ.ɼ. [14, 52, 63, 88] ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʆʧʨʝʜʝʣʝʥʥʳʡ ʩʜʚʠʛ ʚ 

ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʚʦʜʥʝʥʠʷ ʩʪʘʣ ʚʦʟʤʦʞʥʳʤ ʧʦʩʣʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʢʦʣʣʝʢʪʦʨʦʚ. ɿʜʝʩʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʨʘʙʦʪʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ [16, 24, 27, 35, 36, 38]. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤʠ 

ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʪʦʢʘ ʥʝʬʪʠ ʢ ʟʘʙʦʷʤ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʝʤʠʩʪʦʩʪʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʪʝʭʥʦʣʦʛʠʷʤʠ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ 

(ɻʈʇ). ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʥʝʜʨʝʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʠ ʋʨʘʣʦ-ʇʦʚʦʣʞʴʷ ʟʘʥʠʤʘʝʪ ʢʣʶʯʝʚʫʶ ʧʦʟʠʮʠʶ, ʧʨʠʯʝʤ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ [17, 18, 19, 20, 22, 50, 81, 107]. 
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ʇʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɻʈʇ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ 

ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʧʣʘʩʪʘ ʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʥʠʮʘʝʤʦʩʪʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʠ  ʝʝ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ [4, 8, 32, 36, 47]. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʄʠʭʘʡʣʦʚʘ ʅ.ʅ. [58] ʚʦʧʨʦʩʘʤ ʦʩʪʘʪʦʯʥʦʛʦ 

ʤʠʢʨʦʥʘʩʳʱʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚʳʩʦʢʦʚʷʟʢʦʡ ʥʝʬʪʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʬʪʝʚʳʪʝʩʥʝʥʠʷ. ʅʦʚʳʝ 

ʧʦʜʭʦʜʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʠ ʚʳʙʦʨʫ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ʧʝʪʨʦʬʠʟʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʦʨʠʩʪʦʩʪʴʶ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ [69], ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʙʦʣʝʝ ʪʦʯʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʨʠʪʦʢ ʥʝʬʪʠ ʧʦʩʣʝ ɻʈʇ ʠ ʧʨʠ ʨʘʩʯʝʪʝ ʧʨʦʛʥʦʟʥʦʛʦ ʜʝʙʠʪʘ 

ʧʦʩʣʝ ɻʈʇ. ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ 

ʠʟʫʯʝʥʠʝʤ ʪʦʣʴʢʦ ʩʦʩʪʘʚʘ ʥʝʬʪʠ, ʚʷʟʢʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚʳʪʝʩʥʝʥʠʝ ʥʝʬʪʠ, ʚ 

ʦʩʥʦʚʥʦʤ, ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚʦʜʦʡ. ʇʦʵʪʦʤʫ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ ʚʦʧʨʦʩʳ ʚʣʠʷʥʠʷ 

ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʠ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʚʦʜʦʡ [6, 9, 

10, 11]. ɺ ʵʪʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʦʪʤʝʯʘʶʪʩʷ ʚʟʛʣʷʜʳ ʖ.ʗ. ɹʦʣʴʰʘʢʦʚʘ ʦ ʨʦʣʠ ʢʘʧʠʣʣʷʨʥʳʭ 

ʵʬʬʝʢʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʦ ʚʳʪʝʩʥʝʥʠʶ ʥʝʬʪʠ ʠ ʧʦʣʥʦʪʳ ʠʟʫʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ, ʘ ʛʣʘʚʥʦʝ, ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʧʠʣʣʷʨʥʳʭ ʩʠʣ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʝʬʪʠ ʠ ʚʦʜʳ ʚ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʘʭ. ɸʚʪʦʨ ʜʦʩʪʘʪʦʯʥʦ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʢʘʧʠʣʣʷʨʥʳʭ ʩʠʣ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʂʦʛʘʣʳʤʩʢʦʡ ʛʨʫʧʧʳ ʟʘʣʝʞʝʡ. ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ 

ʤʝʪʦʜʳ ʫʪʦʯʥʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʘʥʥʳʭ ʧʦ ɻʀʉ ʠ ɻɼʀʉ, 

ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʟʘʜʘʯ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʟʘʣʝʞʠ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʯʘʣʴʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʠʟʚʣʝʢʘʝʤʳʭ, ʦʩʪʘʪʦʯʥʳʭ 

ʟʘʧʘʩʦʚ ʥʝʬʪʠ [30, 33, 46, 69, 74]. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʚʪʦʨʦʚ [82, 85, 

90, 109] ʧʨʦʙʣʝʤʘ ʤʘʣʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʜʦʧʦʣʥʷʝʤʦʡ ʤʝʪʦʜʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʢʪʠʚʥʳʭ ʩʢʚʘʞʠʥ ʚ ʟʘʣʝʞʘʭ ʥʝʬʪʠ ʩ 

ʨʝʜʢʦʡ ʩʝʪʢʦʡ ʩʢʚʘʞʠʥ, ʦʩʦʙʝʥʥʦ ʚ ʤʘʣʦʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʘʭ. ʅʝʨʝʜʢʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʛʨʘʥʠʮ ʟʘʣʝʞʠ ʥʝʬʪʠ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, ʪʘʢ ʢʘʢ ʝʛʦ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ 

ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʝ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʝʦʜʥʦʢʨʘʪʥʦʤʫ 

ʫʪʦʯʥʝʥʠʶ ʟʘʧʘʩʦʚ ʥʝʬʪʠ [106, 108]. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʠʤʝʝʪʩʷ ʧʦ 

ʠʟʫʯʝʥʠʶ ʧʦʨʦʜ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʦʜ ʚ ʧʨʠʟʘʙʦʡʥʦʡ 

ʟʦʥʝ ʩʢʚʘʞʠʥ, ʥʘʧʨʠʤʝʨ, ʧʨʠʩʫʪʩʪʚʠʝ ʛʣʠʥ, ʛʠʧʩʦʚ [34, 40, 68, 91, 92, 99]. ʀʤʝʶʱʠʝʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠʩʫʪʩʪʚʠ ʁʛʣʠʥ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʧʣʘʩʪʘ ʧʦʟʚʦʣʷʶʪ 

ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠʟ 

ʛʣʠʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʶʪʩʷ 

ʨʘʙʦʪʳ ʍʘʚʢʠʥʘ ɸ.ʗ. ʠ ʊʝʣʠʥʘ ɸ.ɻ. [91, 92]. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 
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ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʥʘʙʫʭʘʝʤʦʩʪʠ ʛʣʠʥ ʚ ʧʣʘʩʪʝ ʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʧʦʟʚʦʣʷʶʪ ʘʢʪʠʚʥʦ 

ʚʝʩʪʠ ʚʳʪʝʩʥʝʥʠʝ ʥʝʬʪʠ ʟʘʚʦʜʥʝʥʠʝʤ ʧʣʘʩʪʦʚ, ʩʥʠʞʘʷ ʧʨʠ ʵʪʦʤ ʠʭ ʥʘʙʫʭʘʝʤʦʩʪʴ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʨʦʨʘʙʦʪʘʥʦ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ (ɻʈʇ). ɿʥʘʯʠʤʳʤʠ ʨʘʙʦʪʘʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʘʥʝʚʩʢʦʡ ʈ.ɼ., ɺʣʘʜʠʤʠʨʦʚʘ ʀ.ɺ. [18, 19, 20, 45]. ʇʨʠʤʝʥʝʥʠʝ ɻʈʇ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ [86, 107] ʠ ʚʳʙʦʨʝ ʤʥʦʛʦʦʙʨʘʟʠʷ ʪʝʭʥʦʣʦʛʠʡ ʦʪʙʦʨʘ ʥʝʬʪʠ ʪʘʢʠʭ ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʦʜʥʦʚʨʝʤʝʥʥʦ-ʨʘʟʜʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ [7, 26, 65], ʛʜʝ ʥʝʢʦʪʦʨʳʝ ʧʣʘʩʪʳ 

ʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʪʝʭʥʦʣʦʛʠʷʤʠ ɻʈʇ. 

 

1.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʋʨʘʣʦ-ʇʦʚʦʣʞʴʷ 

 

ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʚʦʡʩʪʚ ʥʝʬʪʠ ʷʚʣʷʶʪʩʷ ʠʭ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ: 

ʧʣʦʪʥʦʩʪʴ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ, ʛʘʟʦʩʦʜʝʨʞʘʥʠʝ ʠ ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʛʘʟʦʤ. 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʙʦʙʱʝʥʥʦʡ ʈ.ʍ. ʄʫʩʣʠʤʦʚʳʤ [61, 62], ʥʘʠʙʦʣʝʝ ʣʝʛʢʘ ̫ʧʦ ʧʣʦʪʥʦʩʪʠ 

ʥʝʬʪʠ ʧʨʠʩʫʱʘ ʧʣʘʩʪʘʤ ʪʝʨʨʠʛʝʥʥʦʛʦ ʜʝʚʦʥʘ, ʘ ʢ ʪʷʞʝʣʦʡ ʦʪʥʦʩʠʪʩʷ ʥʝʬʪɹ ʥʠʞʥʝʛʦ 

ʢʘʨʙʦʥʘ. ʅʝʬʪɹ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʨʘʣʦ-ʇʦʚʦʣʞʴʷ ʠʤʝʝʪ ʠʟʤʝʥʝʥʠʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʧʦ ʧʣʦʪʥʦʩʪʠ, ʢʦʣʝʙʣʷʩʴ ʦʪ 770 ʜʦ 870 ʢʛ/ʤ
3
, ʧʨʠ ʵʪʦʤ ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,6 ʜʦ 4,5 ʤʇʘĿʩ, ʩ ʛʘʟʦʩʦʜʝʨʞʘʥʠʝʤ ʦʪ 44 ʜʦ 94 ʤ
3
/ʪ ʠ ʜʘʚʣʝʥʠʝʤ 

ʥʘʩʳʱʝʥʠʷ ʦʪ 8,2 ʜʦ 10 ʄʇʘ. ʇʦʜʨʦʙʥʘʷ ʦʙʦʙɦ ʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʬʪʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʊʘʪʘʨʩʪʘʥʘ ʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ.1.1 ʠ 

1.2 [2, 3]. ʅʝʬʪɹ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʚʷʟʢʦʩʪʴʶ (ʜʦ 5 ʤʇʘĿʩ) ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʚʦʡ ʛʨʫʧʧʝ, 

ʤʘʣʦʚʷʟʢʘ ̫(ʜʦ 10 ʤʇʘĿʩ) - ʢʦ ʚʪʦʨʦʡ, ʧʦʚʳʰʝʥʥʦʡ ʚʷʟʢʦʩʪʠ (10 - 30 ʤʇʘĿʩ) - ʢ ʪʨʝʪʴʝʡ, ʘ ʩ 

ʚʷʟʢʦʩʪʴʶ ʩʚʳʰʝ 30 ʤʇʘĿʩ ʦʪʥʦʩʠʪʩʷ ʢ ʯʝʪʚʝʨʪʦʡ. ʇʦ ʤʝʨʝ ʠʩʪʦʱʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ ʚʩʸ ʙʦʣʴʰʝ ʥʘ ʧʨʘʢʪʠʢʝ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ ʋʨʘʣʦ-ʇʦʚʦʣʞʴʶ ʚ ʨʘʟʨʘʙʦʪʢʫ ʚʚʦʜʷʪʩʷ 

ʟʘʣʝʞʠ ʥʝʬʪʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ (ʙʦʣʝʝ 30 ʤʇʘĿʩ), ʥʘʧʨʠʤʝʨ ʥʝʬʪ ɹ ʙʦʙʨʠʢʦʚʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʂ ʧʨʠʤʝʨʫ, ʧʦ ʧʨʦʙʝ, ʦʪʦʙʨʘʥʥʦʡ ʧʦ ʩʢʚ.16316 

ɸʙʜʨʘʭʤʘʥʦʚʩʢʦʡ ʧʣʦʱʘʜʠ ʠʟ ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ ʩ ʥʝʨʘʟʨʫʰʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʩʦʩʪʘʚʠʣʘ 470 ʤʇʘĿʩ, ʘ ʧʦ ʩʢʚ.456 ʗʤʘʰʠʥʩʢʦʡ ʧʣʦʱʘʜʠ, ʚʟʷʪʦʡ ʠʟ ʚʝʨʝʡʩʢʦʛʦ 

ʷʨʫʩʘ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ - 1370 ʤʇʘĿʩ. ʇʨʠ ʪʝʯʝʥʠʠ ʪʘʢʦʡ ʞʠʜʢʦʩʪʠ ʚʦʟʥʠʢʘʶʪ 

ʘʥʦʤʘʣʠʠ ʚʷʟʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʪʝʯʝʥʠʝ ʥʝʬʪʠ ʥʝ ʧʦʜʯʠʥʷʝʪʩʷ 

ʟʘʢʦʥʫ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʅʴʶʪʦʥʘ. ʀʟʫʯʝʥʠ ʁʵʪʦʛʦ ʷʚʣʝʥʠʷ ʠ ʠʭ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʚʷʱʝʥʳ 

ʧʫʙʣʠʢʘʮʠʠ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʨʘʙʦʪʘʭ ɼʝʚʣʠʢʘʤʦʚʘ ɺ.ɺ., ʍʘʙʠʙʫʣʣʠʥʘ ɿ.ɸ., ʂʘʙʠʨʦʚʘ ʄ.ʄ. 

[38]. ʇʦ ʠʭ ʦʧʨʝʜʝʣʝʥʠʶ ʚʷʟʢʦʩʪ ɹ ʥʝʬʪʠ ʩ ʥʝʨʘʟʨʫʰʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ (Õ0) ʤʦʞʝʪ 
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ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ, ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʷʩʴ ʧʨʠ ʜʚʠʞʝʥʠʠ (ʬʠʣʴʪʨʘʮʠʠ) ʜʦ 

ʟʥʘʯʝʥʠʡ Õm ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʘʧʨʷʞʝʥʠ ̫ʩʜʚʠʛʘ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ tm 

(ʨʠʩ. 1.1). 

ʊʘʙʣʠʮʘ 1.1 

ʇʘʨʘʤʝʪʨʳ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʊʘʪʘʨʩʪʘʥʘ, ɹʘʰʢʦʨʪʦʩʪʘʥʘ ʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 
ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʕʢʩʧʣʫʘʪʘ 

ʮʠʦʥʥʳʡ 

ʦʙʲʝʢʪ 

ʇʣʦʪʥʦʩʪʴ, 

ʢʛ/ʤ
3
 

ɺʷʟʢʦʩʪʴ, 

ʤʇʘ-ʩ 
ɻʘʟʦʩʦʜʝʨʞʘʥʠʝ,  

ʤ
3
/ʪ 

ɼʘʚʣʝʥʠʝ 

ʥʘʩʳʱʝʥʠʷ 

ʛʘʟʦʤ, ʄʇʘ 

ʈʦʤʘʰʢʠʥʩʢʦʝ ɼ-I 794-808 2,3-4,2 56,1-74,2 7,9-9,4 

ɹʘʚʣʠʥʩʢʦʝ ɼ-I 772-789 1,9-2,9 69,0-83,0 9,1-9,4 

ʅʦʚʦ-ɽʣʭʦʚʩʢʦʝ ɼ-I 811-822 3,2-3,7 46,0-65,1 8,4-9,3 

ʊʫʡʤʘʟʠʥʩʢʦʝ ɼ-I 798-806 2,3-2,9 54,7-73,5 8,3-9,6 

 ɼ-II  804-806 2,6-2,9 63,3-68,0 8,3-9,4 

ʐʢʘʧʦʚʩʢʦʝ ɼ-I 864-874 3,7-4,5 43,8-51,5 9,2-10,2 
 ɼ-IV  735-748 0,92-1,03 118,1-136,3 13,2-15,9 
ʉʝʨʘʬʠʤʦʚʩʢʦʝ ɼ-I 796-810 2,2-2,7 59,7-68,8 8,2-9,3 
 ɼ-II  786-789 1,7-1,8 66,5-67,6 8,2-8,9 

ʉʝʨʛʝʝʚʩʢʦʝ ɼʪʝʨ 802-866 2,7-8,5 61,1-94,4 9,5-11,0 

ʉʘʪʘʝʚʩʢʦʝ ɼ-1 811-835 2,2-3,5 43,7-61,4 9,5-11,1 

ɼʝʤʩʢʦʝ ɼ-IV  784-804 1,6-2,8 64,3-82,3 9,1-10,2 

ʄʫʭʘʥʦʚʩʢʦʝ ɼ-I 622-824 0,32-0,97 115-399 11,3-20,6 

ɼʤʠʪʨʠʝʚʩʢʦʝ ɼ-II  619-720 0,50-0,89 139-277 12,2-15,5 

 

ʊʘʙʣʠʮʘ 1.2 

ʆʩʥʦʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ 

ʇʣʦʪʥʦʩʪʴ 

ʥʝʬʪʠ, 

ʢʛ/ʤ
3
 

ɺʷʟʢʦʩʪʴ 

ʥʝʬʪʠ, ʤʇʘĿʩ 

ɻʘʟʦʩʦʜʝʨʞʘ- 

ʥʠʝ, ʤ
3
/ʪ 

ɼʘʚʣʝʥʠʝ 

ʥʘʩʳʱʝʥʠʷ 

ʛʘʟʦʤ, ʄʇʘ 

ʅʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʢʦʤʧʣʝʢʩʳ ʊʘʪʘʨʩʪʘʥʘ 

ʊʝʨʨʠʛʝʥʥʳʡ ʜʝʚʦʥ 772-822 1,9-4,2 46,0-74,2 7,9-9,47 

ɺʝʨʭʥʠʡ ʬʘʤʝʥ 0,924  3,8 0,36 

ʊʝʨʨʠʛʝʥʥʘʷ ʪʦʣʱʘ ʥʠʞʥʝʛʦ 

ʢʘʨʙʦʥʘ 

865-930 10,1-51,8 9,8-22,2 4,1-6,3 

ʂʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ 

854-879 11,2-33,6 16,5-26,7 5,3-6,9 

ʂʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ 

852-949 37-550 2,6-10,0 0,60-3,85 

ʅʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʢʦʤʧʣʝʢʩʳ ɹʘʰʢʦʨʪʦʩʪʘʥʘ 

ʊʝʨʨʠʛʝʥʥʳʡ ʜʝʚʦʥ 735-874 0,92-4,5 32,8-136,3 8,2-15,9 

ʊʝʨʨʠʛʝʥʥʘʷ ʪʦʣʱʘ ʥʠʞʥʝʛʦ 

ʢʘʨʙʦʥʘ 

840-896 6,9-34,6 12,8-41,6 4,2-9,1 

ʂʘʨʙʦʥʘʪʥr ʝ ʦʪʣʦʞʝʥʠʷ 

ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ 

839-884 5,08-15,4 17,1-30,6 6,1-15,4 

ʂʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ 

765-900 5,50-35,3 7,3-34,6 1,4-8,8 

ʂʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ 

817-879 2,88-11,9 6,4-51,3 1,02-9,3 
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ɺ ʜʠʘʧʘʟʦʥʝ ʥʘʧʨʷʞʝʥʠʡ ʩʜʚʠʛʘ ʦʪ 0 ʜʦ tm ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ ʧʝʨʝʤʝʥʥʘ. ʕʪʦ ʷʚʣʝʥʠʝ 

ɻʠʤʘʪʫʜʠʥʦʚ ʐ.ʂ. ʠ ʐʠʨʢʦʚʩʢʠʡ ɸ.ʀ. [35] ʥʘʟʚʘʣʠ ʘʥʦʤʘʣʠʝʡ ʚʷʟʢʦʩʪʠ, ʘ ʦʪʥʦʰʝʥʠʝ 

(Õʦ/Õm) - ʠʥʜʝʢʩʦʤ ʘʥʦʤʘʣʠʠ ʚʷʟʢʦʩʪʠ. ʕʪʦʪ ʚʘʞʥʝʡʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʙʫʜʝʪ ʚ ʜʘʥʥʦʡ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩ ̫ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʪʝʩʥʝʥʠʷ ʚʷʟʢʦʡ ʥʝʬʪʠ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʚ ʥʝʬʪʠ 

ʩʦʜʝʨʞʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʩʬʘʣʴʪʝʥʦʚ, ʘʥʦʤʘʣʠʷ ʚʷʟʢʦʩʪʠ ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʟʨʘʩʪʘʶʪ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʘʚʪʦʨʳ [38] ʥʘʣʠʯʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʛʘʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʝʪʘʥʘ, ʵʪʘʥʘ, ʘʟʦʪʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʘʥʦʤʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. 

ʆʥʠ ʩʚʷʟʘʥʳ ʩ ʧʨʦʮʝʩʩʦʤ ʩʢʨʳʪʦʡ ʢʦʘʛʫʣʷʮʠʠ ʘʩʩʦʮʠʘʪʦʚ ʘʩʬʘʣʴʪʝʥʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʛʘʟʦʚʦʡ ʬʘʟʳ. ɸ ʧʨʠʩʫʪʩʪʚʠʝ ʩʤʦʣ ʬʦʨʤʠʨʫʝʪ ʩʦʣʴʚʘʪʥʳʡ ʩʣʦʡ ʘʩʩʦʮʠʘʪʦʚ ʘʩʬʘʣʴʪʝʥʦʚ.  

ʇʦʵʪʦʤʫ ʥʝʥʴʶʪʦʥʦʚʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩ ʨʦʩʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʩʤʦʣ ʤʦʛʫʪ ʦʩʣʘʙʣʷʪʴʩʷ. 

ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʬʪʠ ʩʥʠʞʘʝʪ ʘʥʦʤʘʣʠʶ ʚʷʟʢʦʩʪʠ. ʕʪʘ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʬʪʠ ʫʩʠʣʠʚʘʝʪʩʷ ɹʨʦʫʥʦʚʩʢʦʝ ʜʚʠʞʝʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʦʩʣʘʙʣʝʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʘʩʩʦʮʠʘʮʠʷʤʠ ʘʩʬʘʣʴʪʝʥʦʚ. ɹʦʣʝʝ ʦʙʱʝʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʬʪʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʠʠ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮ ʘʩʬʘʣʴʪʝʥʦʚ ʠ ʤʦʣʝʢʫʣ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

 

1.3. ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʠ ʩʦʩʪʘʚ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ 

 

ʀʟʤʝʥʝʥʠʝ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʚʷʟʘʥʦ ʩ ʠʩʪʦʱʝʥʠʝʤ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʚ 

ʦʩʥʦʚʥʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʘʭ ʟʘ ʩʯʝʪ ʠʭ ʠʥʪʝʥʩʠʚʥʦʡ ʚʳʨʘʙʦʪʢʠ ʢʘʢ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʨʘʣʦ-ʇʦʚʦʣʞʴʷ, ʪʘʢ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ (ʈʦʤʘʰʢʠʥʩʢʦʝ, ʉʘʤʦʪʣʦʨʩʢʦʝ, 

ɸʨʣʘʥʩʢʦʝ, ʄʫʭʘʥʦʚʩʢʦʝ), ʢʦʪʦʨʳʝ ʚʩʪʫʧʠʣʠ ʚ ʧʦʟʜʥʶʶ ʩʪʘʜʠʶ ʨʘʟʨʘʙʦʪʢʠ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʥʦʤʫ ʦʪʙʦʨʫ ʚʦʜʳ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ 

ʦʩʥʦʚʥʦʤ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʥʘʛʥʝʪʘʥʠʝʤ ʚʦʜʳ. ʆʧʝʨʝʞʘʶʱʠʡ ʦʪʙʦʨ ʥʝʬʪʠ ʠʟ 

ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʩʪʦʚ ʧʨʠʚʝʣ ʢ 

ʨʘʩʯʣʝʥʝʥʠʶ ʠ ʨʘʟʙʠʝʥʠʶ ʨʘʥʝʝ ʝʜʠʥʦʛʦ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʛʦ ʧʦʣʷ ʠ ʦʙʨʘʟʦʚʘʥʠʶ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʇʨʠʯʝʤ ʵʪʦ ʷʚʣʝʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʭʫʜʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʟʘʧʘʩʦʚ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ [23, 12, 13, 62]. ʆʜʥʘʢʦ ʥʘ ʫʭʫʜʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʟʘʧʘʩʦʚ ʧʦʚʣʠʷʣʠ ʪʘʢʞʝ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʢʦʣʣʝʢʪʦʨʦʚ, ʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʠ 

ʧʨʝʨʳʚʠʩʪʦʩʪʴ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʝʱʝ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʬʬʝʢʪʦʚ 

ʧʨʦʠʩʭʦʜʠʣʦ ʟʘʩʦʨʝʥʠʝ ʟʘʙʦʝʚ ʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʨʠʤʝʩʷʤʠ, 

ʯʪʦ ʚʣʠʷʣʦ ʥʘ ʧʨʠʪʦʢ ʬʣʶʠʜʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʧʦʜʟʝʤʥʦʛʦ ʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ 

ʩʢʚʘʞʠʥ. ʂʨʦʤʝ ʪʦʛʦ ʧʨʦʠʩʭʦʜʠʣʦ ʙʠʦʟʘʨʘʞʝʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʝ ʢʦʣʣʝʢʪʦʨʦʚ ʦʪ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ [61, 108]. ʀʥʪʝʥʩʠʚʥʘʷ ʟʘʢʘʯʢʘ ʚʦʜʳ ʧʨʠʚʦʜʠʣʘ ʢ 
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ʨʝʟʢʦʤʫ ʦʭʣʘʞʜʝʥʠʶ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ 

ʚʷʟʢʦʩʪʠ ʚʳʪʝʩʥʷʝʤʦʡ ʥʝʬʪʠ ʠ ʩʥʠʞʝʥʠʶ ʪʝʢʫʱʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʬʪʝʦʪʜʘʯʠ [64, 63]. 

ʇʦʢʘʟʘʥʥʳʝ ʚʳʰʝ ʷʚʣʝʥʠʷ ʚ ʧʝʨʠʦʜ ʜʣʠʪʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʠʣʠʩʴ 

ʬʘʢʪʦʨʦʤ ʨʝʟʢʦʛʦ ʧʦʚʳʰʝʥʠʷ ʚʷʟʢʦʩʪʠ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʛʘʟʦʚʦʛʦ 

ʬʘʢʪʦʨʘ ʚʦ ʚʨʝʤʝʥʠ. ʗʚʣʝʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʧʦʚʳʰʝʥʠʝ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʩʥʠʞʝʥʠʷ ʪʝʢʫʱʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʥʝʬʪʝʦʪʜʘʯʠ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʝʥʳ ʚ ʨʘʙʦʪʘʭ ʀ.ʄ. ʄʫʨʘʚʴʝʚʘ, ʀ.ʊ. ʄʠʱʝʥʢʦ, ɻ.ɿ. 

ʀʙʨʘʛʠʤʦʚʘ, ʅ.ʀ. ʍʠʩʘʤʫʪʜʠʥʦʚʘ, ʄ.ʃ. ʉʫʨʛʫʯʝʚʘ, ʈ.ʈ. ʀʙʘʪʫʣʣʠʥʘ, ɺ.ɽ. ʃʦʟʠʥʘ, ɺ.ʇ. 

ʊʨʦʥʦʚʘ, ɸ.ɺ. ʊʨʦʥʦʚʘ, ʖ.ɽ. ɹʘʪʫʨʠʥʘ, ɺ.ɽ. ɸʥʜʨʝʝʚʘ, ʈ.ʍ. ʄʫʩʣʠʤʦʚʘ, ʂ.ʄ. ʌʝʜʦʨʦʚʘ, 

ʄ.ʄ. ʍʘʩʘʥʦʚʘ, ʆ.ʃ. ʂʫʟʥʝʮʦʚʘ, ʅ.ʅ. ʄʠʭʘʡʣʦʚʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʳʧʦʣʥʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʙʦʪ, ʧʨʦʙʣʝʤʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʦʪʙʦʨʘ ʥʝʬʪʠ ʧʦʚʳʰʝʥʥʦʡ 

ʚʷʟʢʦʩʪʠ ʥʝ ʩʥʠʞʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʦʥʘ ʧʨʠʩʫʱʘ ʥʝʬʪʠ ʚʳʩʦʢʦʚʷʟʢʦʡ ʠ ʩʚʝʨʭʚʷʟʢʦʡ. ʊʘʢ, ʧʦ 

ʦʮʝʥʢʝ [24] ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʬʣʶʠʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0,33% ʚ ʛʦʜ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. 

ɸʥʦʤʘʣʠʠ ʚʷʟʢʦʩʪʠ ʠ ʧʦʜʚʠʞʥʦʩʪʠ ʥʝʬʪʠ ʚ ʨʝʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʚʳʪʝʩʥʝʥʠʷ ʚʷʟʢʦʡ 

ʥʝʬʪʠ ʧʨʦʷʚʣʷʶʪʩʷ ʙʦʣʴʰʝ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʘ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, 

ʧʨʠʯʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʝʩʥʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʚʷʟʢʦʩʪʠ. ʇʦʵʪʦʤʫ ʣʠʥʝʡʥʦʩʪʴ 

ʬʠʣʴʪʨʘʮʠʠ ʬʣʶʠʜʦʚ ʥʘʨʫʰʘʝʪʩʷ. ʅʘʣʠʯʠʝ ʚ ʥʝʬʪʠ ʘʩʬʘʣʴʪʦ-ʩʤʦʣ ʠ ʧʘʨʘʬʠʥʘ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʛʜʘ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʠʤʝʝʪʩʷ ʜʠʩʧʝʨʩʥʘʷ 

ʬʘʟʘ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʜʠʩʧʝʨʩʥʦʡ ʩʨʝʜʝ. ɼʠʩʧʝʨʩʥʘʷ ʬʘʟʘ ʦʙʳʯʥʦ ʩʢʣʦʥʥʘ ʢ ʘʩʩʦʮʠʘʮʠʠ. 

ɸʩʩʦʮʠʘʪʳ ʯʘʩʪʠʮ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ʚ ʜʠʩʧʝʨʩʥʦʡ ʩʨʝʜʝ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʚ ʞʠʜʢʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʝʪʢʫ ʣʠʙʦ ʦʙʨʳʚʢʠ ʩʪʨʫʢʪʫʨʳ. ʇʨʦʷʚʣʝʥʠʝ ʘʥʦʤʘʣʠʠ ʚʷʟʢʦʩʪʠ ʥʘʜʦ 

ʧʦʥʠʤʘʪʴ ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʦʪ ʛʨʘʜʠʝʥʪʘ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ ʠʣʠ ʥʘʧʨʷʞʝʥʠ ̫ʩʜʚʠʛʘ. 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ ʜʦ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʩʜʚʠʛʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʦʷʥʥʦʡ ʠʣʠ ʧʦʚʳʰʝʥʥʦʡ. ʊʘʢʫʶ ʚʷʟʢʦʩʪʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [38] 

ʥʘʟʳʚʘʶʪ ʚʷʟʢʦʩʪʴʶ ʩ ʥʝʨʘʟʨʫʰʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ (Õʦ). ʇʨʠ ʬʠʣʴʪʨʘʮʠʠ ʚʷʟʢʦʡ ʥʝʬʪʠ ʚ 

ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʨʫʢʪʫʨʘ ʥʝʬʪʠ ʥʘʨʫʰʘʝʪʩʷ, ʠ ʚʷʟʢʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʟʥʘʯʝʥʠʷ Õm 

ʧʨʠ ʟʥʘʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠ ̫ʩʜʚʠʛʘ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ tm. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʥʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ ʚ ʜʠʘʧʘʟʦʥʝ 0 ʜʦ tm ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ ʧʝʨʝʤʝʥʥʘ, ʘ ʩʦʦʪʥʦʰʝʥʠʝ 

Õʦ/Õm ʥʘʟʚʘʣʠ ʠʥʜʝʢʩʦʤ ʘʥʦʤʘʣʠʠ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ (ʨʠʩ.1.1). ʅʘ ʨʠʩʫʥʢʝ 1.1 ʯʝʪʢʦ ʚʠʜʥʦ, 

ʯʪʦ Õm ʠʤʝʝʪ ʧʝʨʝʤʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢ, Õʦ (ʨʠʩ. 1.1 ʙ) ʩʦ ʟʥʘʯʝʥʠʝʤ 126 ʤʇʘĿʩ ʩʥʠʞʘʝʪʩʷ 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʝʬʪʠ ʜʦ 32 ʤʇʘĿʩ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʦʝ ʫʩʠʣʠʚʘʝʪ 
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ɹʨʦʫʥʦʚʩʢʦʝ ʜʚʠʞʝʥʠʝ, ʦʩʣʘʙʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʘʩʩʦʮʠʘʪʘʤʠ ʘʩʬʘʣʴʪʝʥʦʚ, ʠ 

ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʕʪʦ ʷʚʣʝʥʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ ʘʥʦʤʘʣʴʥʦ ʚʷʟʢʦʡ 

ʥʝʬʪʠ ʦʪ ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ (ʨʠʩ.1.2).  
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ʈʠʩʫʥʦʢ 1.1 - ʂʨʠʚʳʝ ʢʦʥʩʠʩʪʝʥʪʥʦʩʪʠ (ʘ) ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ (ʙ) ʧʣʘʩʪʦʚʦʡ 

ʥʝʬʪʠ ʩʢʚʘʞʠʥʳ 149 ʄʠʥʠʙʘʝʚʩʢʦʡ ʧʣʦʱʘʜʠ ʈʦʤʘʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
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ʈʠʩʫʥʦʢ 1.2 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ (ʂʚ) ʘʥʦʤʘʣʴʥʦ ʚʷʟʢʦʡ ʥʝʬʪʠ 

ʦʪ ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ 
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ɺʠʜʥʦ, ʯʪʦ ʩ ʨʘʟʨʫʰʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩ ʨʦʩʪʦʤ ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʟʘʪʝʤ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. ʇʨʠʤʝʨʳ ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʚʦʜʦʡ ʦʪ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʣʝʞʝʡ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʊʘʪʘʨʩʪʘʥʘ [38] ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠcʫʥʢʝ 1.3. ɺʠʜʥʦ, ʯʪʦ ʩ 

ʨʦʩʪʦʤ ʚʷʟʢʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʝʩʥʝʥʠʷ ʧʘʜʘʝʪ ʜʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ʆʙʦʙʱʘʷ 

ʜʘʥʥʳʝ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʘʚʪʦʨʦʚ [38, 37, 56], ʩʜʝʣʘʥ ʚʘʞʥʳʡ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʟʘʣʝʞʘʭ 

ʥʝʬʪʠ ʩ ʥʝʥʴʶʪʦʥʦʚʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʦʪʜʘʯʠ ʚʩʝʛʜʘ ʥʠʞʝ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ɸʤʝʨʭʘʥʦʚ ʀ.ʄ. [2, 3], ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʚʦʡʩʪʚʘ 

ʥʝʬʪʠ ʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʘʩʬʘʣʴʪʦ-ʩʤʦʣʦ-ʧʘʨʘʬʠʥʦʚʳʭ ʚʢʣʶʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʛʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚʣʠʷʶʪ ʠ ʪʝʤʧʝʨʘʪʫʨʘ, ʠ ʜʘʚʣʝʥʠʝ. ʅʘʜʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʞʠʜʢʦʩʪʠ ʛʘʟʦʚ ʦʪ ʤʝʪʘʥʘ (ʉʅ4) ʜʦ ʉ16ʅ34 ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 20Áʉ ʚʷʟʢʦʩʪʴ ʩʤʝʩʠ ʤʦʞʝʪ ʥʘʭʦʜʠʪʩɹʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0,38 ʜʦ 3,45 ʤʇʘĿʩ. ʇʦ 

ʜʘʥʥʳʤ ɼʨʠʘʮʢʦʡ ɿ.ɺ., ʄʳʭʛʠʷʥ ʄ.ɸ. ʠ ɾʤʳʭʦʚʦʡ ʅ.ʄ. ʟʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʦʪ 

ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʘʩʬʘʣʴʪʦ-ʩʤʦʣʠʩʪʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʘʟʛʘʟʠʨʦʚʘʥʥʦʡ ʥʝʬʪʠ ʋʨʘʣʦ-

ʇʦʚʦʣʞʴʷ ʠʤʝʝʪ ʚʠʜ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1.4. ɸʚʪʦʨʘʤʠ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʥʝʬʪʴ, 

ʩʦʜʝʨʞʘʱʘʷ ʘʩʬʘʣʴʪʦ-ʩʤʦʣʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʦʙʣʘʜʘʝʪ ʘʥʦʤʘʣʴʥʦ-ʚʷʟʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʊʘʢʦʝ ʷʚʣʝʥʠʝ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʥʝʬʪʠ ʥʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʦʩʣʘʙʣʝʥʠʷ 

ɹʨʦʫʥʦʚʩʢʦʛʦ ʜʚʠʞʝʥʠʷ, ʥʦ ʠ ʠʟ-ʟʘ ʧʦʷʚʣʝʥʠ ̫ʥʦʚʦʡ ʬʘʟʳ - ʧʘʨʘʬʠʥʘ. ʇʨʠ ʵʪʦʤ ʥʘʜʦ 

ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʨʝʜʳ ʜʦʣʞʥʘ ʙʳʪʴ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ 

ʧʘʨʘʬʠʥʦʤ. ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ɸʤʝʨʭʘʥʦʚʘ ʀ.ʄ. [2] ʚʳʷʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʥʘʩʳʱʝʥʠʷ ʧʘʨʘʬʠʥʦʤ ʠ ʤʘʩʩʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʩʬʘʣʴʪʦ-ʩʤʦʣʠʩʪʳʭ ʚʝʱʝʩʪʚ ʠ 

ʧʘʨʘʬʠʥʘ ʚ ʥʝʬʪʠ. ʇʨʠʯʝʤ ʚʣʠʷʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʛʘʟʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠ ʠʟ ʛʨʘʬʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩ.1.5. ɽʩʣʠ ʧʦʜ 

ʙʝʟʨʘʟʤʝʨʥʦʡ ʚʷʟʢʦʩʪʴʶ ʧʦʥʠʤʘʪʴ ʦʪʥʦʰʝʥʠʝ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ (Õ) ʢ 

ʚʷʟʢʦʩʪʠ (Õʢ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʪʦʯʢʠ (1) ʥʘ ʨʠʩ. 1.5) ʠʣʠ ʧʨʠ ʨʘʟʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʛʘʟʘ (ʪʦʯʢʠ (2) ʥʘ ʨʠʩ. 1.5), ʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʦʥʠ 

ʦʧʠʩʳʚʘʶʪʩʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʠʤʝʶʱʝʡ ʚʠʜ (ʨʠʩ. 1.5). ɼʨʫʛʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʪʝʩʥʦ 

ʩʚʷʟʘʥʘ ʩ ʤʘʩʩʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʩʬʘʣʴʪʝʥʦʚ ʠ ʧʘʨʘʬʠʥʦʚ ʠ ʩʣʘʙʦ ʩʚʷʟʘʥʘ ʩ ʥʘʣʠʯʠʝʤ 

ʩʤʦʣ. ʇʨʠʯʝʤ ɸʤʝʨʭʘʥʦʚ ʀ.ʄ. ʦʪʤʝʯʘʝʪ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʘʩʬʘʣʴʪʝʥʦʚ 

(ʜʦ 5-6%) ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ ʧʘʨʘʬʠʥʦʤ ʩʥʠʞʘʝʪʩʷ ʦʪ 32-37Áʉ ʜʦ 20-22Áʉ. 

ʇʨʦʷʚʣʝʥʠʝ ʘʥʦʤʘʣʴʥʦ-ʚʷʟʢʠʭ ʩʚʦʡʩʪʚ ʥʝʬʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʩʳʱʝʥʠʷ ʧʘʨʘʬʠʥʦʤ ʦʙʥʘʨʫʞʠʣʠ ɻʝʡʤʘʥ ʄ.ɸ. ʠ ʌʨʠʜʤʘʥ ʈ.ɸ. ɺ ʧʦʩʣʝʜʩʪʚʠʠ ʫʯʝʥʳʝ 

ʚʦ ʛʣʘʚʝ ʩ ʄʠʨʟʘʜʞʘʥʟʘʜʝ ɸ.ʍ. ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʨʫʰʝʥʠʝ ʟʘʢʦʥʘ ɼʘʨʩʠ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ 

ʦʭʣʘʞʜʝʥʥʦʡ ʥʝʬʪʠ ʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ [56].  
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ʙʦʙʨʠʢʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ (I)
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ʈʠʩʫʥʦʢ 1.3 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ ʚʦʜʦʡ ʦʪ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ 

ʟʘʣʝʞʝʡ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʊʘʪʘʨʩʪʘʥʘ 

 

ʈʠʩʫʥʦʢ 1.4 - ɿʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʥʝʬʪʠ ʦʪ ʩʫʤʤʘʨʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʘʩʬʘʣʴʪʝʥʦʚ ʠ ʩʤʦʣ ʜʣʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ ʟʦʥʳ 

ʅʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʢʦʤʧʣʝʢʩʳ: 

1 - ʊʘʪʘʨʩʪʘʥʘ, 2 - ɹʘʰʢʦʨʪʦʩʪʘʥʘ, 3 - ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, 4 ï ʋʜʤʫʨʪʠʠ 

m, ʤʇʘÖʩ 
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ʈʠʩʫʥʦʢ 1.5 - ɿʘʚʠʩʠʤʦʩʪʴ ʙʝʟʨʘʟʤʝʨʥʦʡ ʚʷʟʢʦʩʪʠ ʦʪ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʚ ʧʣʘʩʪʦʚʳʭ 

ʫʩʣʦʚʠʷʭ (ʧʦ ʀ.ʄ. ɸʤʝʨʭʘʥʦʚʫ) 

(1) ï ʙʝʟʨʘʟʤʝʨʥʘʷ ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ;  

(2) ï ʙʝʟʨʘʟʤʝʨʥʘʷ ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʛʘʟʘ 

 

 

 

 

ʈʠʩʫʥʦʢ 1.6 - ɺʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʩʳʱʝʥʠʷ ʧʘʨʘʬʠʥʦʤ ʥʝʬʪʠ ʟʘʣʝʞʝʡ ʋʨʘʣʦ-ʇʦʚʦʣʞʴʷ (ʧʦ ʀ.ʄ. ɸʤʝʨʭʘʥʦʚʫ) 

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʝʬʪʠ: 

ʘ - ʘʩʬʘʣʴʪʝʥʳ, ʙ - ʩʤʦʣʳ, ʚ - ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʘʨʘʬʠʥʳ, % 
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ʇʦʟʞʝ ʫʯʝʥʳʤʠ ɼʝʚʣʠʢʘʤʦʚʳʤ ɺ.ɺ., ʍʘʙʠʙʫʣʣʠʥʳʤ ɿ.ɸ. ʠ ʂʘʙʠʨʦʚʳʤ ʄ.ʄ. [38] 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʢʦʛʜʘ ʧʘʨʘʬʠʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʩʪʚʦʨʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺʘʞʥʝʡʰʠʤ 

ʚʳʚʦʜʦʤ ʘʚʪʦʨʦʚ [38] ʷʚʠʣʦʩʴ ʪʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʧʣʘʩʪʦʚʳʭ 

ʫʩʣʦʚʠʷʭ, ʚʝʜʝʪ ʢ ʦʪʢʣʦʥʝʥʠʶ ʟʘʢʦʥʘ ʚʷʟʢʦʛʦ ʪʝʯʝʥʠʷ ʧʦ ʅʴʶʪʦʥʫ ʠ ʘʥʦʤʘʣʠʷʤ ʚʷʟʢʦʩʪʠ, 

ʘ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ ʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʟʘʢʦʥʘ ɼʘʨʩʠ ʠ ʘʥʦʤʘʣʠʷʤ 

ʧʦʜʚʠʞʥʦʩʪʠ ʥʝʬʪʠ. 

 

1.4. ʅʝʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʠʟʫʯʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʠʟʚʣʝʯʝʥʠʷ 

ʚʷʟʢʦʡ ʥʝʬʪʠ 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘʯʘʣʴʥʳʝ ʟʘʧʘʩʳ ʥʝʬʪʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ. ʆʜʥʘʢʦ ʙʝʟ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʟʘʣʝʞʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʠ ʦʙʲʝʤʦʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʠʟʚʣʝʢʘʝʤʳʭ ʠ 

ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜʣʘʛʘʪʴ ʥʦʚʳʝ ʵʬʬʝʢʪʠʚʥʳʝ 

ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʳʝ ɻʊʄ ʥʫʞʥʦ 

ʧʣʘʥʠʨʦʚʘʪʴ ʥʘ ʙʘʟʝ ʠʟʚʝʩʪʥʳʭ ʦʩʪʘʪʦʯʥʳʭ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʚ ʧʨʦʮʝʩʩʝ ʜʦʨʘʟʨʘʙʦʪʢʠ 

ʟʘʣʝʞʠ. ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʟʚʝʩʪʥʳ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʝʡ ʠ ʠʟʫʯʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɸʟʠʩ 

ʍ., ʉʝʪʘʨʠ ʕ. [1] ʠʣʠ ʰʠʨʦʢʦ ʫʞʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʘʢʝʪʳ ʧʨʦʛʨʘʤʤ ROXAR [112] ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʝʯʝʥʠʷ ʤʥʦʛʦʬʘʟʥʳʭ ʞʠʜʢʦʩʪʝʡ ʧʦ ʃʝʚʝʨʝʪʪʫ [110] ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ [111, 113]. ʄʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʜʦʩʪʦʚʝʨʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʝʭʥʦʣʦʛʠʡ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʠʟ ʥʠʭ, ʢʘʢ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʷʚʣʷʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʚʦʜʥʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ [62] ʠʣʠ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʥʘʛʥʝʪʘʥʠʝʤ ʚʦʜʳ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʇɸɺ, ʧʦʣʠʤʝʨʘʤʠ ʠ ʪ.ʜ. 

ʆʙʠʣʠʝ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʚʦʜʥʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʝ ʨʘʙʦʪʳ, ʥʘʧʨʠʤʝʨ, ʉʫʨʛʫʯʝʚʘ ʄ.ɸ., ɺʘʭʠʪʦʚʘ ʊ.ɻ., ɻʘʚʫʨʳ ɺ.ɽ. [23], ɾʜʘʥʦʚʘ 

ʉ.ɸ. [98], ʍʠʩʘʤʦʚʘ ʈ.ʉ. [100]. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʠʟ-ʟʘ ʤʥʦʞʝʩʪʚʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʥʘ ʤʦʜʝʣʠ ʧʣʘʩʪʘ. ɹʝʩʮʝʥʥʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸ.ʍ. ʄʠʨʟʘʜʞʘʥʟʘʜʝ, ɸ.ɻ. ʂʦʚʘʣʝʚʘ, ʖ.ɺ. ɿʘʡʮʝʚʘ ʧʦ 

ʤʝʭʘʥʠʟʤʫ ʪʝʯʝʥʠʷ ʤʥʦʛʦʬʘʟʥʦʡ ʞʠʜʢʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʘʥʦʤʘʣʴʥʦʡ 

ʥʝʬʪʴ  ʁ[55, 56]. ʇʨʠ ʵʪʦʤ ʧʦʪʝʨʠ ʜʨʝʥʠʨʫʝʤʳʭ ʧʦʜʚʠʞʥʳʭ ʟʘʧʘʩʦʚ ʧʨʦʠʩʭʦʜʷʪ ʥʝ ʪʦʣʴʢʦ 

ʦʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʥʦ ʠ ʦʪ ʦʭʣʘʞʜʝʥʠʷ ʧʣʘʩʪʦʚ, 

ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʧʨʠ ʢʨʫʧʥʳʭ ʦʙʲʝʤʘʭ ʥʘʛʥʝʪʘʝʤʦʡ ʚʦʜʳ [53]. 
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ɼʣʷ ʦʮʝʥʢʠ ʵʪʠʭ ʷʚʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʨʫʧʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʠ ʧʣʘʩʪʝ, ʧʨʠʤʝʥʷʷ ʧʨʠ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʝʪʦʜʠʢʠ 

ʠʭ ʦʙʨʘʙʦʪʢʠ. ʕʪʠ ʤʝʪʦʜʳ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʠʟʚʝʩʪʥʳ, ʥʘʧʨʠʤʝʨ, ʚ ʧʫʙʣʠʢʘʮʠʷʭ [64, 67, 

15, 43, 39, 77, 44]. ʀʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʟʘʚʦʜʥʝʥʠʷ ʠ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʘʣʠ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [105]. ʇʨʠʯʝʤ ʨʘʙʦʪʳ ʧʦ ʠʟʚʣʝʯʝʥʠʶ 

ʥʝʬʪʠ ʚʳʪʝʩʥʝʥʠʝʤ ʚʦʜʦʡ ʠʟ ʩʣʦʞʥʦ-ʧʦʩʪʨʦʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʚʳʜʝʣʝʥʠʷ 

ʧʦʨʦʜ ʚ ʢʣʠʥʦʬʦʨʤʘʭ [89], ʨʘʟʨʦʟʥʝʥʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʚ ʫʩʣʦʚʠʷʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ [97, 102, 104, 106] ʧʦʟʚʦʣʷʶʪ ʚʚʝʩʪʠ ʚ ʨʘʟʨʘʙʦʪʢʫ ʨʘʥʝʝ ʥʝ ʜʨʝʥʠʨʫʝʤʳʝ 

ʟʘʧʘʩʳ ʥʝʬʪʠ ʨʘʟʣʠʯʥʳʤʠ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʚʣʝʯʝʥʠʝ 

ʚʳʩʦʢʦʚʷʟʢʦʡ ʥʝʬʪʠ. 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʰʠʨʦʢʦ ʨʘʟʚʠʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʠʟʚʣʝʯʝʥʠʷ ʩʚʝʨʭʚʷʟʢʦʡ ʥʝʬʪʠ 

(ʙʠʪʫʤʳ), ʥʘʧʨʠʤʝʨ, ʥʘ ɸʰʘʣʴʯʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ [42] ʚ ʇɸʆ çʊʘʪʥʝʬʪʴè. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʚʳʭ ʵʬʬʝʢʪʦʚ ʧʨʠ ʚʳʪʝʩʥʝʥʠʠ ʥʝʬʪʠ ʥʘʢʦʧʣʝʥ 

ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʊʘʪʘʨʠʠ [42, 36], ʋʜʤʫʨʪʠʠ [49], ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʢʨʠʪʝʨʠʠ ʜʣʷ 

ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʷ ʚ ʢʦʣʣʝʢʪʦʨʘʭ ʩ ʚʳʩʦʢʦʚʷʟʢʦʡ 

ʥʝʬʪʴʶ [87, 73, 93]. ʆʜʥʘʢʦ ʪʝʨʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʥʝ ʥʘʭʦʜʷʪ 

ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚʚʠʜʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ 

ʥʘ ʥʘʛʨʝʚ ʥʘʛʥʝʪʘʝʤʦʡ ʞʠʜʢʦʩʪʠ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ 

ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʘʭ ʠʭ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ [14, 47, 62]. ʆʜʥʘʢʦ ʫʢʘʟʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʦʮʝʥʢʠ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʚʦʜʥʝʥʠʷ [78, 79, 94] ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ.  

 

1.5 ɺʳʚʦʜʳ ʢ ʛʣʘʚʝ 1 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʝʥʥʳʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪ ʠ ʦʧʳʪʥʦ-

ʧʨʦʤʳʰʣʝʥʥʳʭ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʪʝʩʥʝʥʠʶ ʚʷʟʢʦʡ ʥʝʬʪʠ ʘʚʪʦʨʦʤ 

ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1) ɻʨʘʥʠʮʳ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʦʪʙʠʚʘʶʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʯʘʩʪʦ ʦʥʠ ʨʘʩʰʠʨʷʶʪʩʷ ʠʣʠ ʩʫʞʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ. ɸʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʟʘʣʝʞʠ ʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ ʥʘ ʙʘʟʝ ʫʯʝʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʘʧʠʣʣʷʨʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʧʣʘʩʪʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʣʘʥʠʨʦʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʪʙʦʨʘ ʥʝʬʪʠ. 
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2) ɺʳʪʝʩʥʝʥʠʝ ʚʷʟʢʦʡ ʥʝʬʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʦʜʥʦʡ ʬʘʟʦʡ ʥʝ ʚʩʝʛʜʘ 

ʵʬʬʝʢʪʠʚʥʦ, ʪʘʢ ʢʘʢ ʧʨʝʦʜʦʣʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʛʨʘʜʠʝʥʪʦʚ ʜʘʚʣʝʥʠ ̫ʩ ʚʷʟʢʦʡ ʥʝʬʪʴ  ʁʠ 

ʥʘʯʘʣʦ ʬʠʣʴʪʨʘʮʠʠ ʩʚʷʟʘʥ r ʩ ʙʦʣʴʰʠʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ. ʇʦʵʪʦʤʫ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚʳʪʝʩʥʝʥʠʝ ʚʷʟʢʦʡ ʥʝʬʪʠ (ʙʦʣʝʝ 65 ʤʇʘĿʩ) ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʥʘʯʘʣʴʥʦʡ ʚʷʟʢʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʟʘʢʘʯʢʦʡ ʛʦʨʷʯʝʡ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʤʥʦʛʦʢʨʘʪʥʦ 

ʦʙʦʩʥʦʚʘʥʳ ʚ ʪʝʢʫʱʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʙʦʪ. ɺ ʥʘʰʝʤ ʧʦʜʭʦʜʝ ʥʘ ʚʳʙʨʘʥʥʦʤ ʦʙʲʝʢʪʝ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʣʷ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʟʘʢʘʯʢʠ ʚ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ʪʝʧʣʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʜʚʠʞʝʥʠʷ ʪʝʧʣʘ ʚ ʧʣʘʩʪʝ ʢ ʜʦʙʳʚʘʶʱʠʤ ʩʢʚʘʞʠʥʘʤ. ʇʨʠ ʵʪʦʤ ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ 

ʠʟʫʯʠʪʴ ʚ ʥʘʯʘʣʝ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʪʝʩʥʝʥʠʶ ʚʷʟʢʦʡ ʥʝʬʪʠ, 

ʘ ʟʘʪʝʤ ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʦʤʧʣʝʢʩʥʫ  ʁ

ʪʝʭʥʦʣʦʛʠ ʁʜʨʫʛ ʥʘ ʜʨʫʛʘ ʧʦʣʫʯʠʪʴ ʩʠʥʝʨʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚʳʪʝʩʥʝʥʠʷ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠ ʁ

ʦʪʙʦʨʘ ʚʷʟʢʦʡ ʥʝʬʪʠ. 
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2 ɻɽʆʃʆɻʆ-ʌʀɿʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆɹʒɽʂʊɸ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

2.1 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺʳʙʦʨ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʦʙʱʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʛʣʘʚʝ 1 (ʦʙʟʦʨ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪ), ʙʳʣ ʧʨʦʜʠʢʪʦʚʘʥ ʩʣʝʜʫʶʱʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ. 

1. ʉʣʦʞʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

2. ɺʳʩʦʢʠʝ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩ ʥʠʟʢʠʤ ʛʘʟʦʩʦʜʝʨʞʘʥʠʝʤ, 

ʜʘʚʣʝʥʠʝʤ ʥʘʩʳʱʝʥʠʷ, ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʩ ʥʘʣʠʯʠʝʤ 

ʧʘʨʘʬʠʥʘ, ʘʩʬʘʣʴʪʝʥʦʚ ʠ ʩʤʦʣ. 

3. ʆʧʨʝʜʝʣʷʶʱʠʤ ʫʩʣʦʚʠʝʤ ʙʳʣʠ ʢʨʘʡʥʝ ʥʠʟʢʠʝ ʪʝʤʧʳ ʠ ʦʙʲʝʤʳ ʦʪʙʦʨʘ 

ʥʝʬʪʠ. ʊʘʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʚʝʯʘʣʠ ʧʣʘʩʪʳ ɸ4 ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ɹʘʡʪʫʛʘʥʩʢʠʡ ʣʠʮʝʥʟʠʦʥʥʳʡ ʫʯʘʩʪʦʢ (ʃʋ - ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ) ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʥʦʛʦ ʨʘʡʦʥʘ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʂʘʤʳʰʣʠʥʩʢʦʛʦ, ʂʣʷʚʣʠʥʩʢʦʛʦ 

ʨʘʡʦʥʦʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ 60 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʛ. ɹʫʛʫʨʫʩʣʘʥ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʲʝʢʪ ʜʦʩʪʫʧʝʥ ʠ ʦʙʫʩʪʨʦʝʥ.  

ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʧʣʘʥʝ ɹʘʡʪʫʛʘʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 

ʧʨʝʜʝʣʘʭ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʨʤ 

ʧʘʣʝʦʨʝʣʴʝʬʘ ʦʥʦ ʧʨʠʫʨʦʯʝʥʦ ʢ ʟʦʥʝ ʧʝʨʝʩʝʯʝʥʠʷ ʩʝʚʝʨʥʦʛʦ ʙʦʨʪʘ ʉʝʨʥʦʚʦʜʩʢʦ-

ɸʙʜʫʣʠʥʩʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ ʩ ɺʦʣʛʦ-ʉʦʢʩʢʦʡ ʧʘʣʝʦʚʧʘʜʠʥʦʡ [68]. 

ʇʦ ʦʪʨʘʞʘʶʱʝʤʫ ʜʝʚʦʥʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ (ɼ), ʧʨʠʫʨʦʯʝʥʥʦʤʫ ʢ ʢʨʦʚʣʝ ʩʘʨʛʘʝʚʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʠ ʚʟʷʪʦʤʫ ʚ ʦʩʥʦʚʫ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʩʪʨʦʝʥʠʡ, ɹʘʡʪʫʛʘʥʩʢʦʝ ʧʦʜʥʷʪʠʝ 

ʢʘʨʪʠʨʫʝʪʩʷ ʥʘ ʩʝʚʝʨʥʦʤ ʦʢʦʥʯʘʥʠʠ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʚʘʣʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʚʜʦʣʴ 

ʚʦʩʪʦʯʥʦʛʦ ʙʦʨʪʘ ɺʦʣʛʦ-ʉʦʢʩʢʦʡ ʧʘʣʝʦʚʧʘʜʠʥʳ ʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʩ ʚʦʩʪʦʢʘ ɹʘʡʪʫʛʘʥʩʢʠʤ 

ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʦʤ. 

ɹʘʡʪʫʛʘʥʩʢʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤ 

ʜʠʘʧʘʟʦʥʦʤ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʡ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʘ ʠ ʦʧʨʦʙʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʶʱʠʤ ʦʪʣʦʞʝʥʠʷ ʦʪ ʚʝʨʭʥʝʡ ʧʝʨʤʠ ʜʦ ʩʨʝʜʥʝʛʦ ʜʝʚʦʥʘ. ʇʨʦʤʳʰʣʝʥʥʘʷ 

ʥʝʬʪʝʥʦʩʥʦʩʪʴ ʥʘ ɹʘʡʪʫʛʘʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ (ʧʣʘʩʪʳ: ɸ4 ʙʘʰʢʠʨʩʢʦʛʦ, ʉ1s ʩʝʨʧʫʭʦʚʩʢʦʛʦ ʷʨʫʩʦʚ; ɹ2 ʙʦʙʨʠʢʦʚʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ, ɺ1 ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ) (ʨʠʩ. 2.1). 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʫʪʦʯʥʝʥʠʝ, ʜʦʧʦʣʥʝʥʠʝ ʠ ʦʮʝʥʢʘ 

ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʧʨʝʜʝʣʘʭ ʣʠʮʝʥʟʠʦʥʥʳʭ 

ʛʨʘʥʠʮ ʆʆʆ çɹʘʡʪʝʢʩè, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʝʬʪʝʥʘʩʳʱʝʥʠʝʤ ʩ ʚʷʟʢʦʡ ʥʝʬʪʴ .ʁ 
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ʇʦ ʜʘʥʥʳʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɻʀʉ ʥʝʬʪʝʥʦʩʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʘ ʚ ʢʘʨʙʦʥʘʪʥʦʤ ʧʣʘʩʪʝ 

ʚʝʨʝʡʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʛʝʦʣʦʛʦ-

ʬʠʟʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʈʠʩʫʥʦʢ 2.1 - ʆʙʟʦʨʥʘʷ ʢʘʨʪʘ ʨʘʡʦʥʘ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
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ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʧʦ ʛʦʨʠʟʦʥʪʫ ɸ4 ʚ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʦʙʨʘʥ ʠ ʦʪʨʝʚʠʟʠʨʦʚʘʥ ʩʣʝʜʫʶʱʠʡ ʤʘʪʝʨʠʘʣ [68]:  

- ʜʘʥʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ;  

- ʚʩʷ ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʶ;  

- ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʝʨʥʘ ʠ ʜʝʣʘ ʩʢʚʘʞʠʥ;  

- ʜʘʥʥʳʝ ʙʫʨʝʥʠʷ ʠ ʜʘʥʥʳʝ ɻʀʉ ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ (ʃʋ) ʪʘʢ ʠ 

ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ ʧʦ ʩʢʚʘʞʠʥʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ:  

¶ ʢʦʦʨʜʠʥʘʪʳ ʫʩʪʴʝʚ ʠ ʧʣʘʩʪʦʧʝʨʝʩʝʯʝʥʠʡ; 

¶ ʠʥʢʣʠʥʦʤʝʪʨʠʷ; 

¶ ʦʮʠʬʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ɻʀʉ; 

¶ ʜʘʥʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɻʀʉ; 

- ʜʘʥʥʳʝ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʚ ʦʪʜʝʣʴʥʳʭ ʦʪʯʝʪʘʭ, ʚ ʨʘʟʜʝʣʘʭ ʢ 

ʧʦʜʩʯʝʪʘʤ ʟʘʧʘʩʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʩʢʚʘʞʠʥʘʤ; 

- ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ ʢʘʢ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʦʪʯʝʪʦʚ, ʪʘʢ ʠ ʚ ʨʘʟʜʝʣʘʭ 

ʦʪʯʝʪʘʭ ʧʦ ʧʝʨʝʩʯʝʪʫ ʟʘʧʘʩʦʚ, ʘ ʪʘʢʞʝ ʚ ʜʝʣʘʭ ʩʢʚʘʞʠʥ; 

- ʠʩʩʣʝʜʦʚʘʥʠʷ ɻɼʀʉ (ʂɺʋ, ʂɺɼ); 

- ʜʘʥʥʳʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ (ɻʊʄ, ʜʘʥʥʳʝ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʙʳʚʘʶʱʠʭ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ). 

ɺ ʧʨʦʝʢʪʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʚʦʜʠʪʩʷ ʤʘʪʝʨʠʘʣ ʧʦ ʦʩʥʦʚʥʳʤ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʦʙʲʝʢʪʘʤ ʩʨʝʜʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ. ɺ ʦʪʯʝʪʘʭ ʅʀʈ, ʚ ʦʪʯʝʪʘʭ ʧʦ 

ʘʥʘʣʠʟʫ ʢʝʨʥʘ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠʤʝʝʪʩʷ ʤʘʪʝʨʠʘʣ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʨʝʟʝ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʦ ʠ ʚ ʦʪʣʦʞʝʥʠʷʭ ʦʪ ʧʝʨʤʩʢʠʭ ʜʦ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ [68]. ʉʙʦʨ, ʨʝʚʠʟʠʷ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʮʝʥʢʦʡ ʧʨʦʚʦʜʠʣʩʷ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʧʨʦʙʫʨʝʥʥʳʭ ʩʢʚʘʞʠʥ, ʘ ʪʘʢʞʝ ʩʢʚʘʞʠʥ, 

ʙʣʠʟʣʝʞʘʱʠʭ ʢ ʣʠʮʝʥʟʠʦʥʥʦʡ ʛʨʘʥʠʮʝ (ʃʋ). 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʠʟʫʯʝʥʥʦʩʪʠ ʥʘ 01.06.2016 ʛ. ʚ ʩʦʙʨʘʥʥʦʡ ʙʘʟʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʢʣʶʯʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ 498 ʩʢʚʘʞʠʥʘʤ, 479 ʠʟ ʢʦʪʦʨʳʭ ʯʠʩʣʷʪʩʷ ʚ ʬʦʥʜʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʀʟ 288 ʩʢʚʘʞʠʥ ʥʘ ʧʣʘʩʪ ɸ4 ʨʘʙʦʪʘʝʪ 78 ʩʢʚʘʞʠʥ, ʥʘ ʧʣʘʩʪ C1s ï 37 ʩʢʚʘʞʠʥ, ʥʘ 

ʧʣʘʩʪ ɹ2 ï 72 ʩʢʚʘʞʠʥ ʠ ʥʘ ʧʣʘʩʪ ʊ1 ï 142 ʩʢʚʘʞʠʥ, ʠʟ ʥʠʭ ʩʦʚʤʝʩʪʥʦ ɸ4+C1s ï 9 

ʩʢʚʘʞʠʥ, ɸ4+ɹ2 ï 1 ʩʢʚʘʞʠʥʘ, ɸ4+ɹ2+ʊ1 ï 1 ʩʢʚʘʞʠʥʘ, ɹ2+ʊ1 ï 29 ʩʢʚʘʞʠʥ. 

ʅʘ 01.06.2016 ʛ. ʧʦ ʧʨʦʝʢʪʫ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʦʙʫʨʠʪʴ 7 ʩʢʚʘʞʠʥ: ˉˉ1725, 1638, 

1602, 543, 532, 480, 401. 
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2.2 ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʦʙʨʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʤ ʨʘʙʦʪʘʤ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ 

ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ: 

¶ ɻʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠʟ ʨʘʙʦʪʳ çʆʪʯʝʪ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʜʘʥʥʳʭ ɻʀʉ ʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ 2ɼ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷè. 1998ʛ. 

¶ ʆʪʯʝʪ çʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ 3ɼ 

ʠ 2ɼ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʚ ʧʨʝʜʝʣʘʭ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ. 

ʉʝʚʝʨʥʳʡ ʨʘʡʦʥ ʆʨʝʥʙʫʨʛʩʢʦʡ, ʂʘʤʳʰʣʠʥʩʢʠʡ ʠ ʂʣʷʚʣʠʥʩʢʠʡ ʨʘʡʦʥʳ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʝʡ (ʃʠʮʝʥʟʠʷ ʆʈɹ ˉ 13173 ʅʕ)è. ʉʘʤʘʨʘ 2009 ʛ. 

¶ ʆʪʯʝʪ çʆʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʜʘʥʥʳʭ ʄʆɻʊ-3ɼ ʚ 

ʧʨʝʜʝʣʘʭ ɽʨʠʣʢʠʥʩʢʦʛʦ ʠ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚè. ʄʦʩʢʚʘ, 2015 ʛ.  

ʇʦ ʜʘʥʥʳʤ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʚʘ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʭ ʦʪʯʝʪʘ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ 2ɼ ʠ 3ɼ.  

ɸʥʘʣʠʟ ʦʪʯʝʪʘ ʦ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ 

3ɼ ʠ 2ɼ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʚ ʧʨʝʜʝʣʘʭ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ 

ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ. 

ʆʙʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ɹʘʡʪʫʛʘʥʩʢʦʤ ʃʋ 

ʧʦʩʣʫʞʠʣʘ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʜʘʥʥʳʭ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʧʨʦʰʣʳʭ ʣʝʪ.  

ɸʚʪʦʨʳ ʦʪʯʝʪʘ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʦ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠʩʩʣʝʜʫʝʤʘʷ 

ʧʣʦʱʘʜʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʙʫʨʝʥʠʷ 

ʩʢʚʘʞʠʥ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʙʦʪ ʄʆɻʊ-2ɼ. ɿʜʝʩʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʢʘʨʩʪʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ. ʅʘʠʙʦʣʴʰʝʝ 

ʦʩʣʦʞʥʝʥʠʝ ʜʣʷ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʨʩʪ ʥʠʞʥʝʧʝʨʤʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʠʩʢʣʶʯʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʢʦʥʜʠʮʠʦʥʥʳʭ ʦʪʨʘʞʝʥʠʡ ʦʪ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ 

ʛʦʨʠʟʦʥʪʦʚ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʩʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʮʝʣʦʤ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʶ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʄʆɻʊ-2ɼ, 

3ɼ ʠ ʜʘʥʥʳʭ ɻʀʉ ʧʦʩʪʨʦʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ʧʦ ʦʪʨʘʞʘʶʱʠʤ ʛʦʨʠʟʦʥʪʘʤ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ - ɹ, ʋ, ʊ, ʜʝʚʦʥʩʢʦʛʦ ï ɼ ʠ ʘʨʭʝʡʩʢʦʛʦ ï ɸ. ʉʪʨʫʢʪʫʨʥʳʝ 

ʢʘʨʪʳ ʧʦ ʦʪʨʘʞʘʶʱʠʤ ʛʦʨʠʟʦʥʪʘʤ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʫʪʦʯʥʠʪʴ, ʘ 

ʧʦ ʦʪʨʘʞʘʶʱʠʤ ʛʦʨʠʟʦʥʪʘʤ ʜʝʚʦʥʘ ʠ ʘʨʭʝʷ ʚʧʝʨʚʳʝ ʠʟʫʯʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ɹʘʡʪʫʛʘʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ɹʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʘʨʪʳ ʠʟʦʧʘʭʠʪ ʠʥʪʝʨʚʘʣʦʚ ɸ-ɼ, ɼ-ʊ, ʊ-ʋ, ʋ-ɹ, 

ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ʧʦ ʧʨʦʥʠʮʘʝʤʦʡ ʯʘʩʪʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ɸ4, ʉ1sr, ɹ1, ɺ1-1, ɺ1-2, 
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ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʝʪʦʜʦʤ ʩʭʦʞʜʝʥʠʷ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʦʪʨʘʞʘʶʱʠʭ 

ʛʨʘʥʠʮ. 

ʇʦ ʜʘʥʥʳʤ ʚʳʧʦʣʥʝʥʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣ ʧʦʣʫʯʝʥ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ 

ʩʨʝʟ ʧʦ ʢʫʙʫ ʚʳʯʠʪʘʥʠʷ ʬʘʟ ʩ ʯʝʪʢʦʡ ʩʠʩʪʝʤʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʦʪʦʙʨʘʞʘʶʱʠʡ 

ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʜʝʚʦʥʩʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʪʘʞʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ ʫʯʘʩʪʢʝ ʩʪʨʫʢʪʫʨʳ, 

ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ɹʘʡʪʫʛʘʥʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʥʦʚʝʡʰʠʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʥʦʡ ʣʦʚʫʰʢʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʪʠʧʘ ʠ ʥʝʩʝʪ ʚ ʩʝʙʝ ʬʨʘʛʤʝʥʪʳ ʚʩʝʭ ʬʦʨʤ ʧʘʣʝʦʨʝʣʴʝʬʘ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʥʘ ʝʝ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ 

ʜʘʥʥʳʭ ʄʆɻʊ-3ɼ ʚ ʧʨʝʜʝʣʘʭ ɽʨʠʣʢʠʥʩʢʦʛʦ ʠ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ 

2015ʛ. ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ. 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʚ ʧʨʝʜʝʣʘʭ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʠ ɽʨʠʣʢʠʥʩʢʦʛʦ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚ 

ʤʘʩʰʪʘʙʝ 1:25000 ʩʚʦʜʥʳʝ - ʢʘʨʪʳ ʠʟʦʭʨʦʥ ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ (ʆɻ) ʧʘʣʝʦʟʦʷ ʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʕʪʦ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʘ ʆɻ çArè, 

ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ (ʩʭʝʤʳ) ʆɻ çD2vbè ʠ çD3pè, ʩʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʘ (ʩʭʝʤʘ) ʆɻ çD3srè, 

ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ʆɻ çC1tè ʠ çC1bbè, ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ʆɻ çC1sè, çʉ2bè ʠ çʉ2vrè ʊʘʢ 

ʞʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ  ʩʭʝʤʘ ʠʟʦʧʘʭʠʪ ʤʝʞʜʫ ʆɻ çArè ʠ çD3srè, ʢʘʨʪʳ ʠʟʦʧʘʭʠʪ ʤʝʞʜʫ ʆɻ 

çD2vbè ʠ çD3pè, ʢʘʨʪʳ ʠʟʦʧʘʭʠʪ ʤʝʞʜʫ ʆɻ çD3pè ʠ çD3srè, ʢʘʨʪʘ ʠʟʦʧʘʭʠʪ ʤʝʞʜʫ ʆɻ 

çD3srè ʠ çC1tè, ʢʘʨʪʘ ʠʟʦʧʘʭʠʪ ʤʝʞʜʫ ʆɻ çC1tè ʠ çC1bbè, ʢʘʨʪʘ ʠʟʦʧʘʭʠʪ ʤʝʞʜʫ ʆɻ 

çC1bbè ʠ çC1sè, ʢʘʨʪʘ ʠʟʦʧʘʭʠʪ ʤʝʞʜʫ ʆɻ çC1sè ʠ çC2bè, ʢʘʨʪʘ ʠʟʦʧʘʭʠʪ ʤʝʞʜʫ ʆɻ 

çC2bè ʠ çC2vrè. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʪʘʢʞʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʇʣʦʱʘʜʴ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʟʘ ʩʯʝʪ ʜʚʫʭ ʧʨʠʧʦʜʥʷʪʳʭ ʫʯʘʩʪʢʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩ ʟʘʧʘʜʘ ʦʪ ʶʞʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʧʝʨʠʢʣʠʥʘʣʝʡ ʧʦʜʥʷʪʠʷ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ 

ʚʢʣʶʯʝʥʠʷ ʅʦʚʦʙʝʨʸʟʦʚʩʢʦʛʦ ʢʫʧʦʣʘ ʚ ʢʦʥʪʫʨ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ.  

ʉʪʨʫʢʪʫʨʥʳʝ ʧʦʩʪʨʦʝʥʠʷ ʧʦ ʆɻ çC2bè ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ ʚ ʧʨʝʜʝʣʘʭ ɹʘʡʪʫʛʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ 

2010 ʛ. ʚ ʆɸʆ çʉʘʤʘʨʘʥʝʬʪʝʛʝʦʬʠʟʠʢʘè (ʟʘʤʳʢʘʶʱʘʷ ʠʟʦʛʠʧʩʘ ï 520 ʤ ʧʦ ʆɻ çC2bè). ʇʦ 

ʜʘʥʥʳʤ ʆʆʆ çʃʘʨʛʝʦè, ʧʦʚʝʨʭʥʦʩʪʴ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʧʦʢʦʡʥʦʡ, 

ʩʛʣʘʞʝʥʥʦʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʪʨʝʱʠʥʥʦʩʪʴ ʧʦʨʦʜ. ʄʝʥʴʰʝ ʠʟʨʝʟʘʥʥʦʩʪʴ 

ʢʨʳʣʴʝʚ ɹʘʡʪʫʛʘʥʩʢʦʡ ʩʢʣʘʜʢʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʦʪʩʫʪʩʪʚʫʶʪ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʘʤʧʣʠʪʫʜʘ ʧʦʜʥʷʪʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 45 
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ʤʝʪʨʦʚ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʥʦʚʳʭ ʧʦʩʪʨʦʝʥʠʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʦʯʝʨʯʠʚʘʝʪʩʷ ʠʟʦʛʠʧʩʦʡ ʤʠʥʫʩ 540 ʤʝʪʨʦʚ. ʋʟʢʠʡ 

ʧʨʦʛʠʙ, ʟʘʢʘʨʪʠʨʦʚʘʥʥʳʡ ʨʘʙʦʪʘʤʠ 2010 ʛ. ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʙʨʘʭʠʘʥʪʠʢʣʠʥʘʣʴʥʫʶ 

ʩʢʣʘʜʢʫ ʩ ʟʘʧʘʜʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ.  

ʊʘʢʦʝ ʩʣʦʞʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʟʜʘʣʦ ʧʨʦʙʣʝʤʫ 

ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʦ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʥʠʞʝ. ʇʦʵʪʦʤʫ 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ 2015ʛ., ʙʳʣʠ ʨʘʩʰʠʨʝʥʳ ʠ ʫʯʣʠ ʚʩʝ 

ʥʝʜʦʨʘʙʦʪʢʠ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪ ʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʙʦʣʝʝ ʛʫʩʪʫʶ ʩʝʪʴ ʙʫʨʝʥʠʷ, ʟʘ ʩʯʝʪ ʥʦʚʳʭ 

ʩʢʚʘʞʠʥ, ʧʦʟʚʦʣʠʣʠ ʩʦʟʜʘʪ ɹ ʙʦʣʝʝ ʪʦʯʥʫʶ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ɹʘʡʪʫʛʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʅʦ ʠ ʵʪʦ ʥʝ ʟʘʢʨʳʣʦ ʧʨʦʙʣʝʤʳ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, 

ʦʩʦʙʝʥʥʦ ʧʦ ʧʣʘʩʪʫ ɸ4. ʆʥʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʪ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʯʝʪʢʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʢʦʥʪʘʢʪʘ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ (ʥʝʬʪʴ-ʚʦʜʘ). 

 

2.3 ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʘ 

 

ʀʟ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʢʝʨʥʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ 

ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʳʣʠ ʩʦʙʨʘʥʳ ʜʘʥʥʳʝ ʚ ʩʣʝʜʫʶʱʝʤ ʦʙʲʝʤʝ:  

¶ 58 ʩʢʚʘʞʠʥ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʣʠʪʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ; 

¶ 76 ʩʢʚʘʞʠʥ ʩ ʦʧʠʩʘʥʠʝʤ ʢʝʨʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ: 

V 40 ʩʢʚʘʞʠʥ ʩ ʨʘʥʥʠʤ ʦʧʠʩʘʥʠʝʤ, ʧʦ 1986 ʛʦʜ ʚʢʣʶʯʠʪʝʣʴʥʦ (ʩʢʚ. 

1ʙʠʩ, 2, 3, 4, 6, 13, 19, 22, 23, 24, 25ʙʠʩ, 27, 29, 30, 34, 41, 59, 60, 69, 

85, 87, 88, 90, 91, 92, 94, 95, 96, 97, 100, 102, 103, 203, 220, 223, 

224_ʰʣʘʤ, 249, 260, 265, 269);  

V 6 ʩʢʚʘʞʠʥ ï ʦʧʠʩʘʥʠʝ ʢʝʨʥʘ ʧʨʦʚʝʜʝʥʦ ʚ 1987-2010 ʛʦʜʳ (ʩʢʚ. 40, 193, 

353, 355, 806, 1022);  

V 30 ʩʢʚʘʞʠʥ ï ʦʧʠʩʘʥʠʝ ʢʝʨʥʘ ʧʨʦʚʝʜʝʥʦ ʧʦʩʣʝ 2010 ʛʦʜʘ (ʩʢʚ. 406, 

421, 449, 468, 499, 548, 803, 811, 817, 1066, 1202, 1209, 1238, 1505, 

1556, 1579, 1592, 1596, 1609, 1617, 1622, 1629, 1644, 1646, 1648, 1693, 

1706, 1710, 1736, 1743). ʇʦʩʣʝ 2010 ʛʦʜʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʢʚʘʞʠʥ, 

ʦʧʠʩʘʥʠʝ ʢʝʨʥʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʮʚʝʪʥʳʤʠ, ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʬʦʪʦʛʨʘʬʠʷʤʠ. 

ʆʪʙʦʨ ʢʝʨʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʠʩʘʥʠʝʤ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʟ ʧʝʨʤʩʢʠʭ, 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ, ʜʝʚʦʥʩʢʠʭ ʠ ʜʦʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʉʨʝʜʥʠʡ ʢʘʨʙʦʥ ʧʨʝʜʩʪʘʚʣʝʥ 

ʤʦʩʢʦʚʩʢʠʤ (ʚʝʨʝʡʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʠ ʙʘʰʢʠʨʩʢʠʤ ʷʨʫʩʘʤʠ. ʅʠʞʥʠʡ ʢʘʨʙʦʥ - 

ʩʝʨʧʫʭʦʚʩʢʠʤ, ʚʠʟʝʡʩʢʠʤ (ʪʫʣʴʩʢʠʡ, ʙʦʙʨʠʢʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʠ ʪʫʨʥʝʡʩʢʠʤ ʷʨʫʩʘʤʠ. 
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ʇʨʦʭʦʜʢʘ ʩʦ ʩʧʣʦʰʥʳʤ ʦʪʙʦʨʦʤ ʢʝʨʥʘ ʥʘʯʠʥʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʢʨʦʚʣʠ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʢʚʘʞʠʥʘʭ ʦʪʙʦʨ ʢʝʨʥʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚʳʰʝ ʢʨʦʚʣʠ 

ʥʘ 4-6 ʤ, ʚ ʨʷʜʝ ʩʢʚʘʞʠʥ ʦʥ ʙʳʣ ʦʪʦʙʨʘʥ ʠʟ ʛʣʠʥʠʩʪʦ-ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʧʝʨʝʤʳʯʝʢ, 

ʨʘʟʜʝʣʷʶʱʠʭ ʚʳʜʝʣʝʥʥʳʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ.  

ʀʟʫʯʝʥʠʝ ʣʠʪʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʨʠʩʪʦʩʪʠ, ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʦʧʠʩʘʥʠʝ 

ʦʙʨʘʟʮʦʚ ʩʦʙʨʘʥʦ ʧʦ 57 ʩʢʚʘʞʠʥʘʤ (ʩʢʚ. 3, 4, 6, 13, 22, 23, 24, 27, 29, 30, 40, 59, 69, 85, 87, 

88, 94, 95, 96, 97, 100, 102, 103, 193, 195, 203, 220, 223, 224, 249, 260, 265, 269, 353, 355, 

406, 421, 803, 806, 811, 1202, 1209, 1238, 1505, 1556, 1592, 1596, 1617, 1622, 1629, 1646, 

1648, 1693, 1710, 1736, 1743, 1022).  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʣʠʪʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʘʢ ʞʝ ʧʨʦʚʝʜʝʥʳ ʚ ʩʨʝʜʥʝʤ, ʥʠʞʥʝʤ 

ʢʘʨʙʦʥʝ ʠ ʜʝʚʦʥʝ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʧʦʣʥʳʝ, ʚʦ ʤʥʦʛʠʭ ʩʢʚʘʞʠʥʘʭ ʦʪʩʫʪʩʪʚʫʶʪ 

ʧʘʨʘʤʝʪʨʳ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ (ʩʢʚ. 421, 803, 811, 1202, 1209, 1238, 

1505, 1556, 1592, 1596, 1622, 1629, 1693, 1710, 1736, 1743).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʙʦʨ, ʠʟʫʯʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ 

ʧʨʦʜʦʣʞʘʝʪʩʷ. 

 

2.4 ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥ (ɻɼʀʉ) 

 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ 

163 ʩʢʚʘʞʠʥʘʭ ʧʨʦʚʦʜʠʣʠʩʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 39.4% ʦʪ 

ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʬʦʥʜʘ ʩʢʚʘʞʠʥ.  

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʚ 110 ʩʢʚʘʞʠʥʘʭ) ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʧʣʘʩʪʝ 

ɺ1 (ʪʫʨʥʝʡʩʢʠʡ ʷʨʫʩ) ï 68%, ʥʘʠʤʝʥʴʰʝʝ ï ʚ 1 ʩʢʚʘʞʠʥʝ (1%) ʚ ʚʝʨʝʡʩʢʦʤ ʛʦʨʠʟʦʥʪʝ 

(ʨʠʩ.2.2).  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʢʚʘʞʠʥ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ɻɼʀʉ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ 

ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

- ʛʠʜʨʦʧʨʦʚʦʜʥʦʩʪʴ ʧʣʘʩʪʘ; 

- ʩʢʠʥ-ʬʘʢʪʦʨ; 

- ʧʨʠʚʝʜʸʥʥʳʡ ʨʘʜʠʫʩ ʩʢʚʘʞʠʥʳ; 

- ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʪʘʮʠʦʥʘʨʥʳʡ; 

- ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʡ; 

- ʨʘʜʠʫʩ ʟʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ʧʴʝʟʦʧʨʦʚʦʜʥʦʩʪʴ ʧʣʘʩʪʘ; 
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- ʚʨʝʤʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʨʝʞʠʤʘ. 

 

 

ʈʠʩʫʥʦʢ 2.2 - ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻɼʀʉ ʧʦ ʧʣʘʩʪʘʤ ɹʘʡʪʫʛʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 

ʆʜʥʘʢʦ ʚ 58% ʩʢʚʘʞʠʥ ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʘʶʪʩʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ, ʠʟ-ʟʘ 

ʥʝʜʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 51% ʚ ʪʫʨʥʝʡʩʢʦʤ ʷʨʫʩʝ, 29% ʚ 

ʙʘʰʢʠʨʩʢʦʤ ʷʨʫʩʝ, 5% ʚ ʙʦʙʨʠʢʦʚʩʢʦʤ ʛʦʨʠʟʦʥʪʝ, 3% ʚ ʩʝʨʧʫʭʦʚʩʢʦʤ ʷʨʫʩʝ ʠ 1% ʚ 

ʚʝʨʝʡʩʢʦʤ ʛʦʨʠʟʦʥʪʝ. 

 

2.5 ɼʘʥʥʳʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

 

ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʙʱʘʣʘʩʴ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʜʘʥʥʳʤ: 

- ʜʦʙʳʯʘ ʠ ʟʘʢʘʯʢʘ ʧʦ ʚʩʝʤ ʩʢʚʘʞʠʥʘʤ ʟʘ ʧʝʨʠʦʜ 01.01.1947-01.04.2016 ʛʛ.; 

- ʨʝʞʠʤ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ; 

- ʩʚʦʜʥʳʡ ʪʝʭʨʝʞʠʤ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʟʘ ʧʝʨʠʦʜ 2009-2013 ʛʛ; 

- ʩʚʦʜʥʘʷ ʙʘʟʘ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ (ɻʊʄ) ʧʦ ʚʩʝʤ ʩʢʚʘʞʠʥʘʤ ʟʘ 

ʧʝʨʠʦʜ 05.1966-04.2016 ʛʛ.; 

- ʧʝʨʝʯʝʥʴ ɻʊʄ ʦʪʜʝʣʴʥʦ ʧʦ ʛʦʜʘʤ ʩ 2005 ʛ ʧʦ 2016 ʛ; 

- ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʙʳʯʝ ʦʪ ɻʊʄ ʧʦ ʚʠʜʘʤ ʟʘ 2016 ʛ. 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ ɻʊʄ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʢ ʦʪʜʝʣʴʥʦ ʧʦ 

ʧʨʦʜʫʢʪʠʚʥʳʤ ʧʣʘʩʪʘʤ, ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ: ɸ4+C1s, ɸ4+ɹ2 ʠ ɹ2+ɺ1. 

ʆʩʥʦʚʥʳʝ ʧʨʦʚʦʜʠʤʳʝ ʚʠʜʳ ɻʊʄ ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʙʘʟ:  
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- ʆʇɿ 

- ʇʇ 

- ɹɻʉ 

- ʇʇ+ʆʇɿ 

- ʆʧʪʠʤʠʟʘʮʠʷ 

- ɼʝʦʧʪʠʤʠʟʘʮʠʷ 

- ʀʟʦʣʷʮʠʷ ʧʣʘʩʪʘ + ʉʂʆ 

- ʈʀʈ 

- ʇʝʨʝʚʦʜ ʚ ʇʇɼ 

- ʇʝʨʝʚʦʜ ʚ ʜʦʙʳʚʘʶʱʠʡ ʬʦʥʜ 

- ʇʝʨʝʚʦʜ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʬʦʥʜ 

- ɿʘʢʘʯʢʘ ʉʅʇʍ ʠʥʛʠʙʠʪʦʨ ʩʦʣʝʦʪʣʦʞʝʥʠʡ 

- ʉʤʝʥʘ ʥʘʩʦʩʘ 

- ɻʠʜʨʦʚʦʣʥʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

- ɿʘʢʘʯʢʘ ʚ ʟʘʪʨʫʙʴʝ ʨʝʘʛʝʥʪʘ ʘʙʩʦʨʙʝʥʪ 50/370 

- ɿʘʢʘʯʢʘ ʨʘʩʪʚʦʨʠʪʝʣʷ ʦʪ ɸʉʇʆ 

- ʆʇɿ ʊɻʍɺ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɹʉ-ʉ ʆʆʆ 

- ɻʠʜʨʦʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (ɻʄɺ) 

- ɿʘʢʘʯʢʘ ʪʨʘʩʩʝʨʘ 

- ɻʠʜʨʦʠʤʧʫʣʴʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ  

- ɹʝʟʧʦʜʭʦʜʥʦʝ ʆʇɿ 

ɼʣʷ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʠʟʚʣʝʢʘʝʤʳʭ ʠ ʦʩʪʘʪʦʯʥʳʭ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʨʠʩʫʥʢʝ 2.3. 

ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥʥʳʭ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʠʤʝʨ, ʧʦ 

ʧʣʘʩʪʫ ɸ4 ʧʦʢʘʟʘʣ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʙʳʯʝ ʥʝʬʪʠ 

2,5 - 5 %. 

 

2.6 ʆʮʝʥʢʘ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ 

 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʟʫʯʝʥʳ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʣʫʙʠʥʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʨʦʙ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʆɸʆ çɻʠʧʨʦʚʦʩʪʦʢʥʝʬʪʴè, ʅɻɼʋ çɹʫʛʫʨʫʩʣʘʥʥʝʬʪʴè, çʈʅʊʎ ʆɸʆ 

ɺʅʀʀʥʝʬʪʴè. 
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ʇʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʘʟʛʘʟʠʨʦʚʘʥʠʝ ʛʣʫʙʠʥʥʳʭ ʧʨʦʙ ʧʨʦʠʩʭʦʜʠʪ 

ʦʜʥʦʩʪʫʧʝʥʯʘʪʦ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ 20Üʉ, ʪʦ ʝʩʪʴ ʧʨʠ ʫʩʣʦʚʠʷʭ, ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʙʦʯʝʤʫ ʨʝʞʠʤʫ ʩʝʧʘʨʘʮʠʠ ʥʘ ʧʨʦʤʳʩʣʝ. ʇʦʵʪʦʤʫ ʧʘʨʘʤʝʪʨʳ ʥʝʬʪʠ ʠ 

ʛʘʟʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʜʩʯʸʪʘ ʟʘʧʘʩʦʚ (ʧʣʦʪʥʦʩʪʴ ʨʘʟʛʘʟʠʨʦʚʘʥʥʦʡ ʥʝʬʪʠ, 

ʛʘʟʦʩʦʜʝʨʞʘʥʠʝ, ʧʝʨʝʩʯʸʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʬʪʷʥʦʤ ʛʘʟʝ ʛʝʣʠʷ, ʵʪʘʥʘ, 

ʧʨʦʧʘʥʘ, ʙʫʪʘʥʦʚ), ʦʧʨʝʜʝʣʝʥʳ ʘʚʪʦʨʦʤ ʨʘʩʯʸʪʥʳʤ ʧʫʪʝʤ ʧʦ ʜʘʥʥʳʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʣʫʙʠʥʥʳʭ ʧʨʦʙ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʥʝʬʪʠ, ʢʦʪʦʨʦʝ 

ʦʧʨʝʜʝʣʝʥʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʨʦʙ. 

 

 

ʈʠʩʫʥʦʢ 2.3 - ʆʙʲʝʤ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, % 

 

ɻʣʫʙʠʥʥʳʝ ʧʨʦʙʳ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʦʪʙʠʨʘʣʠʩʴ ʠʟ ʩʢʚʘʞʠʥ 217, 269 (04.09.03 ʛ., 

23.10.08 ʛ.), 411, 418. ʉʢʚʘʞʠʥʳ 217, 269 (23.10.08 ʛ.), 411, 418 ʧʝʨʝʜ ʦʪʙʦʨʦʤ ʛʣʫʙʠʥʥʦʡ 

ʧʨʦʙʳ ʙʳʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʪʜʨʝʥʠʨʦʚʘʥʳ ʧʦʩʣʝ ʉʂʆ. ʇʦʵʪʦʤʫ ʩʦʩʪʘʚ ʧʣʘʩʪʦʚʦʛʦ ʬʣʶʠʜʘ 

ʠʩʢʘʞʝʥ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʛʘʟʝ ʦʜʥʦʢʨʘʪʥʦʡ ʩʝʧʘʨʘʮʠʠ 

ʠ ʚ ʫʩʨʝʜʥʝʥʠʠ ʥʝ ʫʯʘʩʪʚʫʝʪ. ʉʚʦʡʩʪʚʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʨʠʚʝʜʝʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʣʫʙʠʥʥʦʡ ʧʨʦʙʳ ʠʟ ʩʢʚʘʞʠʥʳ 269 (04.09.03 ʛ.).   
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ʆʙʦʙʱʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 48 ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʧʨʦʙ ʠʟ 19 ʩʢʚʘʞʠʥ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʩʯʸʪʦʚ ʧʣʦʪʥʦʩʪʴ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʧʦ ʧʣʘʩʪʫ ɸ4 

ʩʦʩʪʘʚʠʣʘ 0,9014 ʛ/ʩʤ
3
, ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʛʘʟʦʤ ʧʨʠ ʧʣʘʩʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 1,00 

ʄʇʘ, ʛʘʟʦʩʦʜʝʨʞʘʥʠʝ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʨʘʟʛʘʟʠʨʦʚʘʥʠʠ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ 1,0 ʤ
3
/ʪ, 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ 66,0 ʤʇʘÖʩ. 

ʇʦʩʣʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʨʘʟʛʘʟʠʨʦʚʘʥʠʷ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʠ 

0,898 ʛ/ʩʤ
3
, ʛʘʟʦʚʳʡ ʬʘʢʪʦʨ 0,7 ʤ

3
/ʪ, ʦʙʲʸʤʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 1,000, ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ 

ʨʘʟʛʘʟʠʨʦʚʘʥʥʦʡ ʥʝʬʪʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʧʨʦʙʘʤ 57,63 ʤʇʘÖʩ. 

ʇʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʝʬʪʴ ʚʳʩʦʢʦʩʝʨʥʠʩʪʘʷ (ʤʘʩʩʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʝʨʳ 2,95%), ʚʳʩʦʢʦʩʤʦʣʠʩʪʘʷ (16,72%), ʧʘʨʘʬʠʥʠʩʪʘʷ (5,81%). ʆʙʲʸʤʥʳʡ ʚʳʭʦʜ ʩʚʝʪʣʳʭ 

ʬʨʘʢʮʠʡ ʧʨʠ ʨʘʟʛʦʥʢʝ ʜʦ 300ʉ̄ ï 33%. 

ʄʦʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʤʝʩʠ ʛʘʟʦʚ, ʚʳʜʝʣʠʚʰʠʭʩʷ ʠʟ ʥʝʬʪʠ ʧʨʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤ ʨʘʟʛʘʟʠʨʦʚʘʥʠʠ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ: ʩʝʨʦʚʦʜʦʨʦʜʘ 0,17%, ʘʟʦʪʘ  

67,95%, ʤʝʪʘʥʘ 6,09%, ʵʪʘʥʘ 18,49%, ʧʨʦʧʘʥʘ 3,27%, ʚʳʩʰʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʧʨʦʧʘʥ + 

ʚʳʩʰʠʝ) 6,49%. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʛʘʟʘ ʧʦ ʚʦʟʜʫʭʫ ʨʘʚʥʘ 1,022 ʜʦʣʠ ʝʜ.  

 

2.7 ʋʪʦʯʥʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʣʘʩʪʘ ɸ4 ʧʦ ʜʘʥʥʳʤ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ 

 

ʇʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʝ 

ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʥʘ ʩʪʨʫʢʪʫʨʥʳʭ ʧʣʘʥʘʭ ʦʪ ʦʙʨʘʟʦʚʘʥʠʡ 

ʬʫʥʜʘʤʝʥʪʘ ʠ ʜʦ ʦʪʣʦʞʝʥʠʡ ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʚʳʷʚʣʝʥʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʷ ʣʦʢʘʣʠʟʫʝʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ, 

ʚʦʩʪʦʯʥʝʝ ʚʳʙʨʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʦʙʨʘʟʫʝʪ ʛʨʘʥʠʮʫ, ʦʪʜʝʣʷʶʱʫʶ  ʧʣʦʱʘʜʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʥʘ ʶʛʝ ʦʪ ʧʦʛʨʫʞʝʥʥʦʡ ʚʦʩʪʦʯʥʦʡ ʟʦʥʳ ʠ ʥʘ ʩʝʚʝʨʝ ʦʪ ʧʨʠʧʦʜʥʷʪʦʡ ʚʦʩʪʦʯʥʦʡ ʟʦʥʳ.  

ɺ ʧʨʝʜʝʣʘʭ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʟʨʳʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ. ʕʪʦ ʢʦʨʦʪʢʠʡ ʩʫʙʰʠʨʦʪʥʳʡ ʨʘʟʣʦʤ ʚ ʨʘʡʦʥʝ ʩʢʚ.ˉ24 ʥʘ ʶʛʝ ʧʣʦʱʘʜʠ ʠ 

ʥʝʩʢʦʣʴʢʦ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦʟʣʝ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ 

ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ. ʕʪʠ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʦʪ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ 

ʜʦ ʦʪʣʦʞʝʥʠʡ ʩʘʨʛʘʝʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. 

ɸʥʘʣʠʟ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ, ʦʪʦʙʨʘʥʥʦʛʦ ʚ ʩʢʚʘʞʠʥʘʭ, ʚʩʢʨʳʚʰʠʭ ʦʙʨʘʟʦʚʘʥʠʷ 

ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ, ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʩʝʨʧʫʭʦʚʩʢʦʛʦ ʷʨʫʩʘ ʠ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʚ 

ʧʨʝʜʝʣʘʭ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʩʢʚʘʞʠʥʳ ʚʳʷʚʠʣʠ 

ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʚʠʜʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʪʨʝʱʠʥ, ʦʧʝʨʷʶʱʠʭ ʨʘʟʣʦʤʳ. ʇʦ ʪʨʝʱʠʥʘʤ 

ʠʣʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʱʝʥʠʷ ʙʣʦʢʦʚ, ʠʣʠ ʩʤʝʱʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ, ʯʪʦ ʥʝ 
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ʬʠʢʩʠʨʫʝʪʩʷ ʩʝʡʩʤʦʨʘʟʚʝʜʢʦʡ. ʇʦʵʪʦʤʫ ʪʨʝʱʠʥʳ ʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʩʪʨʫʢʪʫʨʥʳʭ ʢʘʨʪʘʭ 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ.  

ʂʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʥʘʣʠʯʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʪʨʝʱʠʥ ʚ ʧʨʝʜʝʣʘʭ 

ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪ ʧʦ ʥʘʫʯʥʦʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠʶ 

ʨʘʟʨʘʙʦʪʢʠ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ 2016 ʛʦʜʫ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʢʚʘʞʠʥʳ, ʚ 

ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʣʦʩʴ ʠʥʪʝʨʚʘʣʳ ʧʦʛʣʦʱʝʥʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʩʢʚʘʞʠʥʘʭ.  

ʇʨʠ ʦʧʠʩʘʥʠʠ ʢʝʨʥʘ ʢ ʧʨʷʤʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʫʢʘʟʳʚʘʶʱʠʤ ʥʘ 

ʥʘʣʠʯʠʝ ʨʘʟʣʦʤʘ, ʦʪʥʦʩʷʪʩʷ: 

ǒ ʥʘʣʠʯʠʝ ʰʚʘ ʨʘʟʨʳʚʘ ʠʣʠ ʪʨʝʱʠʥʳ (ʥʝʨʝʜʢʦ ʦʪʢʨʳʪʦʡ), ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʠʟʦʰʣʦ 

ʩʤʝʱʝʥʠʝ; 

ǒ ʥʘʣʠʯʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʨʝʢʯʠʡ (ʫʛʣʦʚʘʪʳʭ ʦʙʣʦʤʢʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʙʦʣʝʝ ʤʝʣʢʦʡ ʬʨʘʢʮʠʝʡ ʵʪʠʭ ʧʦʨʦʜ ʠ/ʠʣʠ ʦʪʣʦʞʝʥʠʷʤʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʨʘʩʪʚʦʨʦʚ), ʟʘʧʦʣʥʷʶʱʠʭ ʠʥʦʛʜʘ ʟʠʷʶʱʠʝ ʪʨʝʱʠʥʳ ʩʙʨʦʩʦʚ; 

ǒ ʥʘʣʠʯʠʝ ʤʠʣʦʥʠʪʦʚ (ʪʦʥʢʦʨʘʟʜʨʦʙʣʝʥʥʦʡ ʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʡ 

ʨʦʛʦʚʠʢʦʚʦʧʦʜʦʙʥʦʡ ʧʦʨʦʜʳ, ʦʙʳʯʥʦ ʨʘʩʩʣʘʥʮʦʚʘʥʥʦʡ ʧʘʨʘʣʣʝʣʴʥʦ ʩʤʝʩʪʠʪʝʣʶ); 

ǒ ʥʘʣʠʯʠʝ ʟʝʨʢʘʣ ʩʢʦʣʴʞʝʥʠʷ, ʪ.ʝ. ʛʣʘʜʢʠʭ ʦʪʧʦʣʠʨʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ 

ʩʤʝʩʪʠʪʝʣʷʤ, ʥʝʨʝʜʢʦ ʩʦ ʰʪʨʠʭʘʤʠ ʠ ʙʦʨʦʟʜʘʤʠ, ʫʢʘʟʳʚʘʶʱʠʤʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ʙʣʦʢʦʚ; 

ǒ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʜʦʣʴ ʪʨʝʱʠʥ. 

ʕʪʠ ʧʨʠʟʥʘʢʠ ʭʦʨʦʰʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ ʢʠʩʣʦʛʦ ʠʣʠ 

ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʩʢʨʳʪʳʭ ʚ ʦʙʨʘʟʦʚʘʥʠʷʭ ʬʫʥʜʘʤʝʥʪʘ. ɺ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʜʝʚʦʥʩʢʦʛʦ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʩʝ ʵʪʠ ʧʨʦʷʚʣʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʳ ʠʟ-ʟʘ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʪʠʭ ʧʦʨʦʜ, ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ ʨʘʟʣʦʤʦʚ ʠʣʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʪʨʝʱʠʥ, ʤʦʞʥʦ ʨʘʟʣʠʯʠʪʴ ʜʘʞʝ ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʠʟʚʝʩʪʥʷʢʘʭ. 

ɹʘʰʢʠʨʩʢʠʡ ʷʨʫʩ (ʩʢʚʘʞʠʥʘ ˉ1736) 

ʀʥʪʝʨʚʘʣ ʛʣʫʙʠʥ 884-887ʤ ʧʨʝʜʩʪʘʚʣʝʥ ʠʟʚʝʩʪʥʷʢʦʤ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤ ʩʚʝʪʣʦ-

ʩʝʨʳʤ, ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʤ, ʧʣʦʪʥʳʤ, ʢʨʝʧʢʠʤ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʬʘʫʥʳ, ʦʢʨʝʤʥʝʣʳʤ, 

ʧʦʨʠʩʪʦ ï ʪʨʝʱʠʥʦʚʘʪʳʤ, ʛʜʝ ʪʨʝʱʠʥʳ ʟʘʧʦʣʥʝʥʳ ʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʅʘ 

ʬʦʪʦʛʨʘʬʠʠ ʢʝʨʥʘ ʚʠʜʥʦ, ʯʪʦ ʧʦʨʦʜʘ ʩʠʣʴʥʦ ʨʘʟʜʨʦʙʣʝʥʘ (ʨʠʩ.2.4). ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ 

ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʧʦʨʦʜ. 

ʉʢʚʘʞʠʥʘ ʧʨʦʙʫʨʝʥʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ (ʨʠʩ. 2.5). 

 

ɺʳʚʦʜʳ ʢ ʨʘʟʜʝʣʘʤ 2.2-2.7.  

1. ʉʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʣʦʱʘʜʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʢʨʳʪʘ 

ʩʝʪʴʶ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʪʨʝʱʠʥ, ʥʝ ʚʳʷʚʣʝʥʥʳʭ ʩʝʡʩʤʦʨʘʟʚʝʜʢʦʡ. ʋʯʘʩʪʢʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 
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ʟʦʥ, ʚʳʷʚʣʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʫʯʘʩʪʢʘ ʙʦʣʝʝ ʩʣʦʞʥʦʝ, ʯʝʤ ʦʪʦʙʨʘʞʝʥʥʦʝ ʥʘ ʩʪʨʫʢʪʫʨʥʳʭ ʢʘʨʪʘʭ. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʟʦʥʳ ʩ 

ʪʨʝʱʠʥʘʤʠ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ʥʝ ʪʦʣʴʢʦ ʚ ʙʘʰʢʠʨʩʢʠʭ ʠ ʩʝʨʧʫʭʦʚʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, 

ʥʦ ʠ ʥʠʞʝ, ʚ ʧʦʨʦʜʘʭ ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, 

ʯʪʦ ʪʨʝʱʠʥʳ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʝʨʝʩʝʢʘʶʪ ʚʝʩʴ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

 

ʈʠʩʫʥʦʢ 2.4 ʌʦʪʦʛʨʘʬʠʷ ʢʝʨʥʘ ʩʦ ʩʢʚ.1736, ʠʥʪʝʨʚʘʣ 884-887ʤ.  

 

2. ʊʨʝʱʠʥʘʤʠ ʙʳʣʠ ʨʘʟʦʨʚʘʥʳ ʧʦʢʨʳʰʢʠ ʟʘʣʝʞʝʡ ʥʝʬʪʠ, ʯʪʦ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢ 

ʤʠʛʨʘʮʠʠ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʣʝʛʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ 

ʧʦ ʧʣʘʩʪʫ ɸ4 ʧʦʚʳʩʠʣʘʩʴ. ʇʨʠʯʝʤ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʛʘʟʦʩʦʜʝʨʞʘʥʠʷ. ʊʘʢ 

ʛʘʟʦʚʳʡ ʬʘʢʪʦʨ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʣʠʰʴ 0,7-1,6 ʤ
3
/ʪ. 

 

2.8 ʌʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʟʨʝʟʘ 

 

ʂʝʨʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʣʠʪʦʣʦʛʠʠ ʠ 

ʩʪʨʘʪʠʛʨʘʬʠʠ ʨʘʟʨʝʟʘ, ʥʦ ʠ ʭʘʨʘʢʪʝʨʝ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʧʝʪʨʦʬʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʳ) ʜʣʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ. 

ʌʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ (ʌɽʉ) ʧʣʘʩʪʘ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʦ ʜʘʥʥʳʤ 

ʢʝʨʥʘ ʚ 57 ʩʢʚʘʞʠʥʘʭ (ʨʠʩ. 2.5). 

ʀʟʫʯʝʥʠʝ ʣʠʪʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʨʠʩʪʦʩʪʠ, ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʦʧʠʩʘʥʠʝ 

ʦʙʨʘʟʮʦʚ ʩʦʙʨʘʥʦ ʧʦ 57 ʩʢʚʘʞʠʥʘʤ (ʩʢʚ. 3, 4, 6, 13, 22, 23, 24, 27, 29, 30, 40, 59, 69, 85, 87, 

88, 94, 95, 96, 97, 100, 102, 103, 193, 195, 203, 220, 223, 224, 249, 260, 265, 269, 353, 355, 

406, 421, 803, 806, 811, 1202, 1209, 1238, 1505, 1556, 1592, 1596, 1617, 1622, 1629, 1646, 

1648, 1693, 1710, 1736, 1743, 1022).  
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ʈʠʩʫʥʦʢ 2.5 - ʌʨʘʛʤʝʥʪ ʩʪʨʫʢʪʫʨʥʦʡ ʢʘʨʪʳ ʧʦ ʆɻ çC2bè (ʢʨʦʚʣʷ ʙʘʰʢʠʨʩʢʦʛʦ 

ʷʨʫʩʘ) 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʣʠʪʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʘʢ ʞʝ ʧʨʦʚʝʜʝʥʳ ʚ ʩʨʝʜʥʝʤ, ʥʠʞʥʝʤ 

ʢʘʨʙʦʥʝ ʠ ʜʝʚʦʥʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʨʦʷʚʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʦʩʪʦʚʝʨʥʦ. 

ʇʦʵʪʦʤʫ ʙʫʜʝʪ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʳʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʙʦʙʱʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ 

ʨʘʟʨʝʟʫ ʠ ʢʝʨʥʫ ʧʫʪʝʤ ʠʭ ʛʨʫʧʧʠʨʦʚʘʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠ ʩʪʘʥʜʘʨʪʘʤ ʠʭ 

ʦʧʨʝʜʝʣʝʥʠʷ (ʊʘʪʘʨʠʷ, ʉʘʤʘʨʘ). 

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʧʦʣʥʳʝ, ʚʦ ʤʥʦʛʠʭ ʩʢʚʘʞʠʥʘʭ ʦʪʩʫʪʩʪʚʫʶʪ ʧʘʨʘʤʝʪʨʳ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ (ʩʢʚ. 421, 803, 811, 1202, 1209, 1238, 1505, 1556, 

1592, 1596, 1622, 1629, 1693, 1710, 1736, 1743).  

ɹʘʰʢʠʨʩʢʠʡ ʷʨʫʩ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʌɽʉ ʧʦ ʢʝʨʥʫ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦ 1793 ʦʙʨʘʟʮʘʤ ʚ 

33 ʩʢʚʘʞʠʥʘʭ: ˉˉ4, 6, 13, 22, 23, 24, 27, 29, 59, 69, 88, 90, 94, 95, 96, 97, 100, 102, 103, 

193, 249, 260, 406, 421, 803, 806, 817, 1209, 1596, 1622, 1693, 1736 (ʨʠʩ. 2.5).  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʌɽʉ ʧʣʘʩʪʘ-ʢʦʣʣʝʢʪʦʨʘ ɸ4 ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦ 853 ʦʙʨʘʟʮʘʤ ʚ 32 

ʩʢʚʘʞʠʥʘʭ. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʘ ʚ ʵʪʠʭ ʩʢʚʘʞʠʥʘʭ ʧʣʘʩʪ-ʢʦʣʣʝʢʪʦʨ ɸ4 ʧʨʝʜʩʪʘʚʣʝʥ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʢʦʨʠʯʥʝʚʳʤʠ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ, ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ, 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ, ʦʢʨʝʤʥʝʣʳʤʠ, ʪʨʝʱʠʥʦʚʘʪʳʤʠ, ʧʦʨʠʩʪʦ-ʢʘʚʝʨʥʦʟʥʳʤʠ, 

ʩʨʝʜʥʝʧʦʨʠʩʪʳʤʠ, ʢʦʩʦʩʣʦʠʩʪʳʤʠ, ʩ ʦʪʧʝʯʘʪʢʘʤʠ ʢʨʫʧʥʳʭ ʨʘʢʦʚʠʥ ʬʦʨʘʤʠʥʠʬʝʨ, ʩʦ 

ʩʪʠʣʦʣʠʪʦʚʳʤʠ ʰʚʘʤʠ. ɺ ʩʢʚʘʞʠʥʘʭ ʚ ʢʝʨʥʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʥʝʬʪʝʥʘʩʳʱʝʥʠʝ. 

ʇʦʢʨʳʰʢʦʡ ʧʣʘʩʪʘ ɸ4 ʷʚʣʷʶʪʩʷ ʛʣʠʥʳ ʪʝʤʥʦ-ʩʝʨʳʝ ʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ, 

ʩʣʦʠʩʪʳʝ, ʪʦʥʢʦʩʣʦʠʩʪʳʝ, ʩʣʘʥʮʝʚʳʝ, ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʝ ʚʝʨʝʡʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. 

ʆʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ ʧʣʘʩʪʘ-ʢʦʣʣʝʢʪʦʨʘ ɸ4 ʧʦ ʜʘʥʥʳʤ 823 ʦʙʨʘʟʮʦʚ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 

0.19 ʜʦ 27.81% ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 9.32%. ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦ ʜʘʥʥʳʤ 823 ʦʙʨʘʟʮʦʚ 

ʠʟʤʝʥʷʝʪʩʷ 0.02ʭ10
-3
 ʜʦ 3760ʭ10

-3
 ʤʢʤ

2
 ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 208.2ʭ10

-3
 ʤʢʤ

2
. 

ɺʦʜʦʥʦʩʳʱʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 33.7% ʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 4.22 ʜʦ 71.7% ʧʦ ʜʘʥʥʳʤ 

231 ʦʙʨʘʟʮʘ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʧʣʘʩʪʘ ɸ4 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʨʘʟʮʦʚ (ʚ 114 ʠʟ 187) ʢʘʢ 

ʛʠʜʨʦʬʦʙʥʘʷ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʜʨʦʬʦʙʥʘʷ. ʇʦʢʘʟʘʪʝʣʴ ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʧʦʨʦʜʳ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 0.37Á ʧʦ ʜʘʥʥʳʤ 187 ʦʙʨʘʟʮʦʚ ʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0.03Á ʜʦ 1.00Á. 

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʠʟʤʝʨʝʥʠʡ, ʧʦ ʩʢʚʘʞʠʥʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʌɽʉ ʧʦ 

ʙʘʰʢʠʨʩʢʦʤʫ ʷʨʫʩʫ, ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʝ ʜʘʥʥʳʝ.  
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2.9 ɸʥʘʣʠʟ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

 

ʇʦʨʠʩʪʦʩʪʴ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʠʥʩʪʠʪʫʪʦʤ ɻʠʧʨʦʚʦʩʪʦʢʥʝʬʪʴ ʧʨʦʚʦʜʠʣʦʩʴ 

ʧʦ ʤʝʪʦʜʫ ʅɻʂ ʧʦ ʘʧʨʦʙʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ɺʅʀʀʗɻɻ [30] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʚʦʡʥʦʛʦ ʨʘʟʥʦʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪ ʧʦʨʠʩʪʦʩʪʠ.  

ʆʧʦʨʥʳʝ ʧʣʘʩʪʳ - ʛʣʠʥʳ ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʧʣʦʪʥʳʝ ʠʟʚʝʩʪʥʷʢʠ 

ʙʘʰʢʠʨʩʢʦʛʦ ʠ ʩʝʨʧʫʭʦʚʩʢʦʛʦ ʷʨʫʩʦʚ (ʂʧ = 1-1,5 %), ʣʠʙʦ ʠʟʚʝʩʪʥʷʢʠ ʪʫʣʴʩʢʦʡ ʧʣʠʪʳ 

(ʂʧ=4%).  

ʇʨʠ ʦʮʝʥʢʝ ʧʦʨʠʩʪʦʩʪʠ ʧʝʩʯʘʥʠʢʦʚ (ʧʣʘʩʪ ɹ2) ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʚ ʟʥʘʯʝʥʠʷ 

ʧʦʨʠʩʪʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʧʘʣʝʪʢʘʤ ʜʣʷ ʠʟʚʝʩʪʥʷʢʦʚ, ʚʚʦʜʠʣʘʩʴ ʧʦʧʨʘʚʢʘ ʟʘ ʚʣʠʷʥʠʝ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʪʚʝʨʜʦʡ ʬʘʟʳ, ʩʦʛʣʘʩʥʦ ʧʘʣʝʪʢʝ.  

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʜʣʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʙʦʨ ɼʈʉʊ3. ʅʠʞʝ ʧʨʠʚʦʜʷʪʩʷ ʛʨʘʬʠʢʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʣʘʩʪʘ - ʩʨʘʚʥʝʥʠʷ ʨʘʩʩʯʠʪʘʥʥʦʡ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ɸʥʛʢ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʙʦʙʱʝʥʥʳʤʠ ʧʘʣʝʪʢʘʤʠ, ʜʣʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʨʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 

1988 ʛ. (ʨʠʩ. 2.6). 

 

ʈʠʩʫʥʦʢ 2.6 - ɿʘʚʠʩʠʤʦʩʪʴ ʂʧ ʦʪ ɸʥʛʢ ʜʣʷ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʛʣʠʥʠʩʪʦʩʪʠ ʜʣʷ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʙʦʪʢʠ ɻʀʉ, ʧʨʠʥʷʪ ʨʘʚʥʳʤ ʂʛʣ=92.016*ɸʛʢ-0.1398. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ 

ʛʣʠʥ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʦʪʜʘʯʠ [5]. 

 

ʂʧ, % 

ɸʥʛʢ 
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ʅʘ ʨʠʩʫʥʢʝ 2.7 ʧʦʢʘʟʘʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʣʠʥʠʩʪʦʩʪʠ (ʂʛʣ, %) ʠ 

ʧʘʨʘʤʝʪʨʘ ɸʛʢ ʠʟ ʙʘʟʳ ʈʀɻʀʉ. ʊʦʯʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠ 

ʧʦʢʘʟʘʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʂʛʣ. ʉʦʛʣʘʩʥʦ ʛʨʘʬʠʢʘʤ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʂʛʣ, ʨʘʟʜʝʣʝʥʥʳʝ ʧʦ ʛʦʨʠʟʦʥʪʘʤ: 

 

ʈʠʩʫʥʦʢ 2.7 - ɻʨʘʬʠʢʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʣʠʥʠʩʪʦʩʪʠ (ʂʛʣ, %) ʠ ʧʘʨʘʤʝʪʨʘ 

ɸʛʢ 

 

- ʢʘʰʠʨʩʢʠʡ: ʂʛʣ=ɸʛʢ
1.625

 

- ʚʝʨʝʡʩʢʠʡ (ʢʘʨʙʦʥʘʪʥʳʡ): ʂʛʣ=ɸʛʢ
1.1

 

- ʙʘʰʢʠʨʩʢʠʡ: ʂʛʣ=92.016*ɸʛʢ-0.1398 

- ʧʨʦʪʚʠʥʩʢʠʡ: ʂʛʣ=ɸʛʢ
1.32

 

- ʘʣʝʢʩʠʥʩʢʠʡ ʠ ʪʫʣʴʩʢʠʡ: ʂʛʣ=ɸʛʢ
1.27

 

- ʙʦʙʨʠʢʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ: ʂʛʣ=ɸʛʢ
2
 

- ʫʧʠʥʦ-ʤʘʣʝʚʩʢʠʡ: ʂʛʣ=ɸʛʢ
1.3

 

(ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ʊʘʪʥʝʬʪʴ 1999 ʛʦʜʘ, ʚ ʪʝʨʨʠʛʝʥʥʦʤ ʨʘʟʨʝʟʝ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʂʛʣ ʚʝʜʝʪʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ɻʂ, ʢʦʛʜʘ ʦʥʠ ʩʚʷʟʘʥʳ ʪʦʣʴʢʦ ʩ ʛʣʠʥʠʩʪʦʩʪʴʶ, ʪ.ʝ. 

ʩʦʛʣʘʩʫʶʪʩʷ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʉʇ, ʧʦ ʬʦʨʤʫʣʝ: ʂʛʣ=ɸʛʢ
2
) 

ʅʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ. ʅʘʯʘʣʴʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ (Kʥ) ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ 

ʚ ʇɿ 2010 ʛ. ʦʧʨʝʜʝʣʷʣʘʩʴ, ʚʦ-ʧʝʨʚʳʭ, ʤʝʪʦʜʦʤ ʫʜʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ Pʧ = f(Kʧ) ʠ Pʥ = f(aʚ), ʚʦ-ʚʪʦʨʳʭ, ʧʦ 

ʧʣʘʩʪʘʤ ɸ4 ʠ C1s, ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ ʧʦʨʠʩʪʦʩʪʠ aʚ=f(Kʧ).  
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ʋʢʘʟʘʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ (ʪʘʙʣ. 2.1) ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʝʨʥʘ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʧʦʟʞʝ 2004 

ʛʦʜʘ. ʕʣʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʛʦ ʢʝʨʥʘ ʧʨʦʚʦʜʠʣʠʩʴ ʠʥʩʪʠʪʫʪʦʤ 

çʊʘʪʅʀʇʀʥʝʬʪʴè ʚ 2008 ʛʦʜʫ, ʘ ʢʨʦʤʝ ʪʦʛʦ, ʧʦ ʙʦʙʨʠʢʦʚʩʢʠʤ ʠ ʪʫʨʥʝʡʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ - 

ʚ 1999 ʛʦʜʫ çʂʦʨ ʃʘʙʦʨʘʪʦʨʠʟ ʃʠʤʠʪʝʜè (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). ʇʦʣʫʯʝʥʥʘʷ ʝʜʠʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ Ŭʚ =f(Kʧ) ʧʦ ʧʣʘʩʪʘʤ ɸ4 ʠ C1s, ʦʧʠʩʳʚʘʶʱʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʳ ʠ ʧʦʨʠʩʪʦʩʪʴʶ, ʧʦʩʪʨʦʝʥʘ ʧʦ 32 ʦʙʨʘʟʮʘʤ ʢʝʨʥʘ 

ʙʘʰʢʠʨʩʢʦʛʦ ʠ ʩʝʨʧʫʭʦʚʩʢʦʛʦ ʷʨʫʩʦʚ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

lg Ŭʚ = 2,6700 ï 1,3026 ³ lg ʂʧ,   r=0,726.    (2.1) 

 

ʊʘʙʣʠʮʘ 2.1 

ʇʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʘ ʧʦʨʠʩʪʦʩʪʠ ʈʧ ʦʪ ʧʦʨʠʩʪʦʩʪʠ ʂʧ 

ʠ ʧʘʨʘʤʝʪʨʘ ʥʘʩʳʱʝʥʠʷ ʈʥ ʦʪ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ Ŭʚ (ʇɿ-2010) 

ʇʣʘʩʪ 

ʋʕʉ 

ʧʣʘʩʪ. 

ʚʦʜ, 

ʆʤʤ 

ʈʧ = f(ʂʧ) ʈʥ = f(aʚ) 

ɸ4, C1s 0.1 ʈʧ  = 0,931 ³ ʂʧ 
-2,053

,   r=0,969      ʈʥ = 0,877 ³ aʚ
-1,742

,   r=0,952      

ɺ ʧʝʨʚʠʯʥʳʭ ʟʘʢʣʶʯʝʥʠʷʭ ʥʝ ʙʳʣʠ ʫʢʘʟʘʥʳ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦ 

ʢʦʪʦʨʳʤ ʩʯʠʪʘʣʘʩʴ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʣʷ ʝʸ 

ʦʧʨʝʜʝʣʝʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ʖʞʥʦ-

ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ ʠʩʭʦʜʷ ʠʟ ʢʦʪʦʨʦʛʦ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘ ʞʝ ʩʘʤʘʷ ʤʝʪʦʜʠʢʘ: 

n

m

ʇʇ

ɺ

ʂ

ba
ʂʥ

1

1 öö
÷

õ
ææ
ç

å

³

³³
-=
r

r
,     (2.2) 

ʛʜʝ ʂʥ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ, ʜʦʣʠ ʝʜ.; ɟʇ ï ʋʕʉ ʧʣʘʩʪʘ, ʆʤ*ʤ; ɟɺ ï ʋʕʉ 

ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ, ʆʤ*ʤ; ʂʧ ï ʧʦʨʠʩʪʦʩʪʴ, ʜʦʣʠ ʝʜ.; a, b, m, n ï ʢʦʵʬʬʠʮʠʝʥʪʳ. 

ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ 2.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦ ʢʦʪʦʨʳʤ 

ʚʦʟʤʦʞʥʦ ʩʯʠʪʘʣʘʩʴ ʥʘʯʘʣʴʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ ʚ ʟʘʢʣʶʯʝʥʠʷʭ ʊʘʪʃʝʥɻʀʉ. 

ɸʥʘʣʠʟ ʥʘʯʘʣʴʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ (ʂʥ) ʧʦ ʇɿ 2010 ʛ. ʠ ʟʘʢʣʶʯʝʥʠʷʤ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʂʥ ʚ ʨʘʩʯʝʪʝ ʟʘʧʘʩʦʚ (ʇɿ) ʥʘʤʥʦʛʦ ʚʳʰʝ ʂʥ ʠʟ ʟʘʢʣʶʯʝʥʠʡ.  

ɿʥʘʷ, ʯʪʦ ʂʥ ʟʘʚʠʩʠʪ ʦʪ ʧʦʨʠʩʪʦʩʪʠ ʠ ʋʕʉ ʧʣʘʩʪʘ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦ 

ʟʘʚʳʰʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʆʜʥʘʢʦ ʧʦ ʛʨʘʬʠʢʘʤ 

(ʨʠʩ. 2.8) ʚʠʜʥʦ, ʯʪʦ ʧʦʨʠʩʪʦʩʪʴ ʣʝʞʠʪ ʚ ʦʜʥʦʤ ʜʠʘʧʘʟʦʥʝ.  
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ʊʘʢ ʢʘʢ ʚ ʨʘʟʨʝʟʝ ʜʝʚʦʥʘ, ʥʠʞʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ ʧʣʘʩʪʦʚʳʝ ʚʦʜʳ ʚ ʊʘʪʘʨʠʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤ (200-280 ʛ/ʣ), ʠʟʫʯʝʥʠʝ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʧʣʘʩʪʦʚ-

ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʨʘʟʨʝʟʝ ʥʝʦʙʩʘʞʝʥʥʳʭ ʩʢʚʘʞʠʥ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʋʕʉ, ʢʦʪʦʨʦʝ 

ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʀʂ. ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʇɿ, ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʜʝʣʴʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʪʦʣʱʠʥ, 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ɹʂɿ ʠʣʠ ɹʂ.  

ʊʘʙʣʠʮʘ 2.2 

ʇʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʘ ʧʦʨʠʩʪʦʩʪʠ ʈʧ ʦʪ ʧʦʨʠʩʪʦʩʪʠ ʂʧ 

ʠ ʧʘʨʘʤʝʪʨʘ ʥʘʩʳʱʝʥʠʷ ʈʥ ʦʪ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ Ŭʚ, ʚʟʷʪʳʝ ʠʟ ʉʪʘʥʜʘʨʪʘ 

ʦʙʲʝʜʠʥʝʥʠʷ ʊʘʪʥʝʬʪʴ 1988ʛ. 

ʇʨʦʜʫʢʪʠʚʥʳʝ 

ʛʦʨʠʟʦʥʪʳ 

ʃʠʪʦʣʦʛ. 

ʭʘʨ-ʢʘ 
ʄʝʩʪʦʨʦʞʜʝʥʠʷ n m a b 

ʋʕʉ 

ʧʣʘʩʪ. 

ʚʦʜʳ,

ʆʤʤ 

ʂʠʟʝʣʦʚʩʢʠʡ ʂʘʨʙ. ʈʦʤʘʰʢʠʥʩʢʦʝ* 1.712 1.415 2.76 1.15 0.045 

ɹʦʙʨʠʢʦʚʩʢʠʡ 

ʠ ʪʫʣʴʩʢʠʡ 

ʊʝʨʨʠʛ. 

ʂʛʣ Ò 2% 

ʈʦʤʘʰʢʠʥʩʢʦʝ, 

ʅ-ɽʣʭʦʚʩʢʦʝ ʠ 

ɿʘʧ. ʩʢʣʦʥʘ 

2.114 1.778 1 1 
0.045 

ʂʛʣ > 2% 2.176 1.813 1 1 

ɹʘʰʢʠʨʩʢʠʡ 

ʷʨʫʩ 

ʂʘʨʙ. ɺʩʝ ʤʝʩʪ-  ̫ 1.8835 1.8997 1.2794 1.7 0.05 

ɹʘʰʢʠʨʩʢʠʡ ʠ 

ʧʨʦʪʚʠʥʩʢʠʡ 

ʂʘʨʙ. ɿʘʧ. ʩʢʣʦʥ 1.474 1.23 4.64 1.91 0.05 

 

ɺʝʨʝʡʩʢʠʡ ʇʣʘʩʪʳ 

ɺʝ1 ʠ ɺʝ2 

 1.8835 1.8997 1.2797 1.6 0.055 

ʂʘʰʠʨʩʢʠʡ ʂʘʨʙ.ʧʦʨ.  1.654 1.431 2.27 1.05 0.06 

 

ʇʨʠʯʝʤ ʧʦʨʦʜʳ-ʢʦʣʣʝʢʪʦʨʳ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ɸ4 ʠ C1s ʧʦ ʨʷʜʫ ʩʢʚʘʞʠʥ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʫʜʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ (ʪʘʢ 

ʥʘʧʨʠʤʝʨ, ʧʦ ʧʣʘʩʪʫ ɸ4 ʦʥʠ ʜʦʩʪʠʛʘʶʪ 4083 ʆʤʤ ʚ ʩʢʚ.430, ʧʦ ʧʣʘʩʪʫ C1s ʚ ʩʢʚ.1632 ï 

2450 ʆʤʤ ʠ ʜʨ). ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʠʚʝʣʦ ʢ ʧʦʣʫʯʝʥʠʶ ʧʦ ʫʢʘʟʘʥʥʳʤ ʧʣʘʩʪʘʤ 

ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʥʘʯʘʣʴʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ, ʧʦ ʚʩʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʜʣʷ ʥʠʭ ʥʝ ʭʘʨʘʢʪʝʨʥʳ.  

ʇʨʦʥʠʮʘʝʤʦʩʪʴ. 

ɺ ʧʦʩʣʝʜʥʝʤ ʧʝʨʝʩʯʝʪʝ ʟʘʧʘʩʦʚ 2010ʛ. (ʆɸʆ ɻʠʧʨʦʚʦʩʪʦʢʥʝʬʪʴ) ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʢʝʨʥʘ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ, ʘ 
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ʪʘʢʞʝ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʠʥʪʝʨʚʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʂʧ (ɻʀʉ), ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʌɽʉ ʧʦ ʢʝʨʥʫ (ʪʘʙʣ. 2.3). 

 

 

 

ʈʠʩʫʥʦʢ 2.8 - ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʂʥ ʦʪ ʂʧ ʠ ʋʕʉ. ʇʣʘʩʪ ɸ4 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʙʘʟʳ ʈʀɻʀʉ ʧʦʢʘʟʘʣ, ʯʪʦ, ʪʘʢ ʢʘʢ ɹʘʡʪʫʛʘʥʩʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʖʞʥʦ-ʊʘʪʘʨʩʢʦʤ ʩʚʦʜʝ, ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʩʢʦʨʝʝ 

ʚʩʝʛʦ, ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʝʩʧʫʙʣʠʢʠ 

, ʆʤʤ 

,
 
ʆ
ʤ
ʤ
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ʊʘʪʘʨʩʪʘʥ (ʉʪʘʥʜʘʨʪ ʧʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɻʀʉ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʈʊ, 1999ʛ.), 

ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʢʦʨʨʝʣʷʮʠʦʥʥʦʤʫ ʘʥʘʣʠʟʫ ʢʝʨʥʦʚʳʭ ʜʘʥʥʳʭ (ʪʘʙʣ. 2.4). 

ʊʘʙʣʠʮʘ 2.3 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʥʠʮʘʝʤʦʩʪʠ,  

ʧʨʠʥʷʪʳʝ ʚ ʇɿ 2010ʛ. 

ʇʣʘʩʪ 
ʆʙʲʝʤ 

ʢʦʨʨʝʣʷʮʠʠ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ 
ʋʨʘʚʥʝʥʠʝ 

ɸ4+ʉ1s 155 0,770 lgʂʧ = 1,288 + 0,152*lgʂʧʨ 

 

ʊʘʙʣʠʮʘ 2.4 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

çʊʘʪʅʀʇʀʥʝʬʪʴè, 1999 ʛ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʗʨʫʩ, ʛʦʨʠʟʦʥʪ ɿʘʚʠʩʠʤʦʩʪʠ ʂʧ ʚ %, ʂʧʨ ʚ ʤɼ 

ɿ.ʩʢʣʦʥ  ɹʘʰʢʠʨʩʢʠʡ ʂʧʨ=0.01229*ʂʧ
2.841

 

ʈʦʤʘʰʢʠʥʩʢʦʝ ʂʧʨ=0.00101*ʂʧ
3.726

 

ɿ.ʩʢʣʦʥ  ʇʨʦʪʚʠʥʩʢʠʡ ʂʧʨ=0.00675*ʂʧ
3.214

 

ʈʦʤʘʰʢʠʥʩʢʦʝ ʂʧʨ=0.00837*ʂʧ
2.872

 

Tl+bb, el-rd lgʂʧʨ=4.51*lgʂʧ-3.167 

ɿ.ʩʢʣʦʥ  ʂʠʟʝʣʦʚʩʢʠʡ ʂʧʨ=0.00062*ʂʧ
3.347

 

ʈʦʤʘʰʢʠʥʩʢʦʝ ʂʧʨ=0.00006*ʂʧ
4.757

 

ɿ.ʩʢʣʦʥ  ʏʝʨʝʧʝʪʩʢʠʡ ʂʧʨ=0.00219*ʂʧ
2.539

 

ʈʦʤʘʰʢʠʥʩʢʦʝ ʂʧʨ=0.00042*ʂʧ
3
 

 

ɺʩʝ ʟʘʚʠʩʠʤʦʩʪʠ (ʪʘʙʣ. 2.4) ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʥʘ ʛʨʘʬʠʢʠ. ʇʦʣʫʯʝʥʥʦʝ ʦʙʣʘʢʦ ʂʧʨ 

(ʟʘʢʣʶʯʝʥʠʷ çʊʘʪʃʝʥɻʀʉè) ʥʝ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʥʠ ʚ ʦʜʥʫ ʟʘʚʠʩʠʤʦʩʪʴ (ʨʠʩ.2.9). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʘʟʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ: 

- ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʆɸʆ ɻʠʧʨʦʚʦʩʪʦʢʥʝʬʪʴ (ʇɿ 2010ʛ.) 

- ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ, ʚʟʷʪʘʷ ʠʟ ʟʘʢʣʶʯʝʥʠʡ 

ʊʘʪʃʝʥɻʀʉʘ 

- ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦ ʟʘʚʠʩʠʤʦʩʪʷʤ, ʚʟʷʪʳʤ ʠʟ çɸʣʛʦʨʠʪʤʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè [53]. 
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ʈʠʩʫʥʦʢ 2.9 - ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʂʧʨ=f(ʂʧ) ʜʣʷ ʧʣʘʩʪʘ ɸ4: 

 

ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ ʩʢʚʘʞʠʥ ʧʨʦʙʫʨʝʥʘ ʜʦ 1967 ʛ. ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ɻʀʉ ʜʣʷ ʨʘʩʯʣʝʥʝʥʠʷ ʢʘʨʙʦʥʘʪʥʦʛʦ ʨʘʟʨʝʟʘ. ɺ ʩʢʚʘʞʠʥʘʭ, ʧʨʦʙʫʨʝʥʥʳʭ ʜʦ 

1958 ʛ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʩʪʘʥʜʘʨʪʥʦʡ ʵʣʝʢʪʨʦʤʝʪʨʠʝʡ. ɺ ʧʝʨʠʦʜ ʩ 

1963 ʛ. ʧʦ 1967 ʛ. ʢʦʤʧʣʝʢʩ ʙʳʣ ʜʦʧʦʣʥʝʥ ʟʘʤʝʨʘʤʠ ʨʘʜʠʦʤʝʪʨʠʠ, ʢʘʚʝʨʥʦʤʝʪʨʠʠ, 

ʤʠʢʨʦʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ɹʂɿ, ʥʦ ʠ ʪʦʛʜʘ ʞʝ ʢʦʤʧʣʝʢʩ ʦʩʪʘʚʘʣʩʷ ʥʝʧʦʣʥʳʤ. ɺ 1998-1999 ʛʛ. 

ʙʳʣʠ ʧʨʦʙʫʨʝʥʳ ʪʨʠ ʩʢʚʘʞʠʥʳ, ʚ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ɻʀʉ. 

ɺ ʥʦʚʳʭ ʩʢʚʘʞʠʥʘʭ, ʧʨʦʙʫʨʝʥʥʳʭ ʧʦʩʣʝ 2006 ʛ., ʢʦʤʧʣʝʢʩ ɻʀʉ ʩʦʩʪʦʠʪ ʠʟ ʦʙʱʠʭ 

(ʉʊ, ʈʂ, ʢʘʚʝʨʥʦʤʝʪʨʠʷ ʚ ʤʘʩʰʪʘʙʝ 1/500) ʠ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ɹʂɿ+ʇʉ, ʈʂ, ʄʂɿ, 

ɹʂ, ʀʂ, ɼʩ, ɸʂ, ʗʄʂ ʠ ʪ.ʜ. ʚ ʤʘʩʰʪʘʙʝ 1/200). 

ɸʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʧʨʦʚʝʜʝʥʥʳʭ ʆɸʆ 

çɻʠʧʨʦʚʦʩʪʦʢʥʝʬʪʴè ʚ 2010 ʛ. ʠ çʊʘʪ-ʃʝʥɻʀʉè, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʝʨʚʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʙʦʣʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ, ʪʦ ʝʩʪʴ ʙʦʣʝʝ ʪʦʯʥʘʷ (ʨʠʩ.2.10). ɺ ʠʥʪʝʨʧʨʝʪʘʮʠʠ çʊʘʪ-

ʃʝʥɻʀʉè ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʣʠʯʠʝ ʧʣʦʪʥʳʭ ʧʦʨʦʜ ʚ ʚʳʜʝʣʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ ʩʢʚ. ˉ1521 ʚ ʠʥʪʝʨʚʘʣʝ 902-906 ʤ çʊʘʪ-ʃʝʥɻʀʉè ʚʳʜʝʣʝʥʳ ʜʚʘ ʢʦʣʣʝʢʪʦʨʘ, 

ʭʦʪʷ ʧʦ ʢʨʠʚʳʤ ɻʀʉ ʚʠʜʥʦ, ʯʪʦ ʧʣʘʩʪʳ ʛʣʠʥʠʩʪʳʝ ʠ ʢʦʣʣʝʢʪʦʨʘʤʠ ʥʝ ʷʚʣʷʶʪʩʷ, ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʚʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʚ ʠʥʪʝʨʚʘʣʝ 883-888 ʤ ʧʨʦʥʠʮʘʝʤʳʝ ʧʨʦʩʣʦʠ ʚʳʜʝʣʝʥʳ ʥʝ ʙʳʣʠ. 
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ʈʠʩʫʥʦʢ 2.10 ʇʣʘʥʰʝʪ ɻʀʉ. ʉʢʚʘʞʠʥʘ ˉ1521. ʉʨʘʚʥʝʥʠʝ ʠʥʪʝʨʧʨʝʪʘʮʠʡ çʊʘʪ-ʃʝʥɻʀʉè ʠ ʆɸʆ çɻʠʧʨʦʚʦʩʪʦʢʥʝʬʪʴè  



 
 

47 

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʢʦʤʧʣʝʢʩ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʩʫʞʝʥʠʝ ʜʠʘʤʝʪʨʘ ʩʢʚʘʞʠʥʳ (d ʩʢʚ) ʚʩʣʝʜʩʪʚʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʣʠʥʠʩʪʦʡ ʢʦʨʢʠ, ʨʘʜʠʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʘʥʦʤʘʣʠʠ ʥʘ ʢʨʠʚʦʡ 

ʇʉ, ʥʠʟʢʠʝ ʧʦʢʘʟʘʥʠʷ ʥʘ ʢʨʠʚʦʡ ɻʂ, ʥʘʣʠʯʠʝ çʧʦʣʦʞʠʪʝʣʴʥʦʛʦè ʧʨʠʨʘʱʝʥʠʷ ʢʘʞʫʱʠʭʩʷ 

ʋʉ ʄʂɿ) ʠ ʢʦʩʚʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʢʨʠʪʝʨʠʠ (ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʘ ɸ4, ʉ1s ï 9,4%, 

ɹ2 ï 11%, ɺ1 ï 7,2%).  

ʆʧʠʩʘʥʠʝ ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ çʊʘʪ-ʃʝʥɻʀʉè ʦʪʩʫʪʩʪʚʫʝʪ, ʭʦʪʷ ʤʝʪʦʜʠʢʘ 

ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʝʜʠʥʘʷ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʘ, ʘ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʂʧ, ʧʨʠʥʷʪʳʝ 

ʜʦ 2010 ʛ., ʢʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʩʨʘʚʥʝʥʠʝ ʂʧ, ʧʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ, ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʝʭ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʧʦʩʣʝʜʥʝʤ ʧʝʨʝʩʯʝʪʝ ʟʘʧʘʩʦʚ (ʪʘʙʣ. 2.5). 

 

ʊʘʙʣʠʮʘ 2.5 

ʉʨʘʚʥʝʥʠʝ ʧʨʠʥʷʪʳʭ ʂʧ ʛʨ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʜʩʯʝʪʘʭ ʟʘʧʘʩʦʚ 

ʇʘʨʘʤʝʪʨ ʧʣʘʩʪ ɸ4 ʧʣʘʩʪ C1s ʧʣʘʩʪ ɹ2 ʧʣʘʩʪ ɺ1 

ʂʧ ʛʨ, %, ʇɿ 1980 ʛ. [36]  9.4 9.7 12.4 9.6 

ʂʧ ʛʨ, %, ʇɿ 2004 ʛ. [19] 9.4 9.7 12.4 7.2 

ʂʧ ʛʨ, %, ʇɿ 2010 ʛ. [13] 9.3 9.3 11 7.2 

 

ɺʳʜʝʣʝʥʠʝ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʩʢʚʘʞʠʥʘʭ, ʛʜʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ɻʀʉ 

(ʇʉ, ʇɿ, ɼʉ, ɻʂ, ʅɻʂ, ʀʂ, ɹʂ, ɸʂ) ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ (ʩ ʫʯʝʪʦʤ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʠ ʛʣʠʥʠʩʪʦʩʪʠ): ʘʥʦʤʘʣʠʠ ʥʘ 

ʢʨʠʚʳʭ ʇʉ ʠ ɻʂ, ʧʨʠʨʘʱʝʥʠʷ ʄʂɿ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʣʠʥʠʩʪʦʡ ʢʦʨʢʠ, ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʧʦ 

ʜʘʥʥʳʤ ʢʨʠʚʳʭ ʀʂ ʠ ɹʂ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʟʘʢʣʶʯʘʣʩʷ ʚ ʫʚʷʟʢʝ ʢʨʠʚʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ 

ʢʘʨʦʪʘʞʘ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʥʦʨʤʘʣʠʟʘʮʠʷ ʧʦ ʢʨʠʚʳʤ ɹʂ ʠ ʅɻʂ ï 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʠ ʛʨʫʙʦ ʚʳʜʝʣʝʥʳ ʢʦʣʣʝʢʪʦʨʘ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʠ 

ʥʘʣʠʯʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ɻʀʉ ʧʨʦʚʦʜʠʣʩʷ ʨʘʩʯʝʪ ʧʦʨʠʩʪʦʩʪʠ ʠ ʛʣʠʥʠʩʪʦʩʪʠ, ʠ ʧʦ 

ʛʨʘʥʠʯʥʳʤ ʟʥʘʯʝʥʠʷ ʂʧ.ʛʨ.=7% ʠ ʂʛʣ.ʛʨ=0.05% ʦʪʩʝʢʘʣʠʩʴ ʧʣʦʪʥʳʝ ʠ ʚʳʩʦʢʦʛʣʠʥʠʩʪʳʝ 

ʢʦʣʣʝʢʪʦʨʘ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʢʚʘʞʠʥ ʦʪʩʫʪʩʪʚʦʚʘʣ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ɻʀʉ. ɺ ʪʘʢʠʭ ʩʢʚʘʞʠʥʘʭ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ: ʘʥʦʤʘʣʠʷ ʢʨʠʚʦʡ ʇʉ, ʥʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ ʤʝʪʦʜʘ ɻʂ. ʅʦʨʤʘʣʠʟʘʮʠʷ ʠ ʨʘʩʯʝʪ ʧʦʨʠʩʪʦʩʪʠ ʠ ʛʣʠʥʠʩʪʦʩʪʠ ʚ ʪʘʢʠʭ ʩʢʚʘʞʠʥʘʭ 

ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 
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ɺ ʨʷʜʝ ʩʢʚʘʞʠʥ ʧʨʦʚʦʜʠʣʘʩʴ ʧʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʛʦʨʠʟʦʥʪʘ, 

ʚʚʠʜʫ ʚʳʜʝʣʝʥʠʷ ʧʣʦʪʥʳʭ ʧʨʦʩʣʦʝʚ ʚ ʚʳʜʝʣʝʥʥʦʤ ʢʦʣʣʝʢʪʦʨʝ. 

ʅʘʩʳʱʝʥʠʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʀʂ ʠ ʧʦ ɺʅʂ ʚ ʩʦʩʝʜʥʠʭ ʩʢʚʘʞʠʥʘʭ.  

ʊʘʢʦʡ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʳʣ ʧʨʝʜʧʨʠʥʷʪ ʚ ʩʚʷʟʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʩʨʝʜʥʝʡ ʧʦʨʠʩʪʦʩʪʠ ʢʦʣʣʝʢʪʦʨʘ ʧʦ ʧʣʘʩʪʫ ɸ4. 

 

ɺʳʚʦʜʳ ʢ ʨʘʟʜʝʣʫ 2.9.  

1. ʈʘʩʯʣʝʥʝʥʠʝ ʢʘʨʙʦʥʘʪʥʦʛʦ ʨʘʟʨʝʟʘ ʧʦʨʦʜ ʧʦ ɻʀʉ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ɻʀʉ ʚ ʧʦʨʦʜʘʭ ʩ ʚʳʩʦʢʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ, ʧʦʵʪʦʤʫ 

ʦʧʨʝʜʝʣʠʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʧʣʘʩʪʘʤ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʚʚʠʜʫ ʥʘʣʠʯʠʷ ʠ ʧʨʠʩʫʪʩʪʚʠʷ ʛʣʠʥ ʚ ʧʦʨʦʜʝ ʠ ʚʝʨʦʷʪʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ 

ʪʨʝʱʠʥ ʛʣʠʥʠʩʪʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ, ʯʪʦ ʠʩʢʘʞʘʝʪ ʧʦʢʘʟʘʥʠʷ. 

 

2.10 ʆʙʦʩʥʦʚʘʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʚʦʜʝ (ʥʝʬʪʠ) ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʠʥʩʪʠʪʫʪʦʤ çʊʘʪʅʀʇʀʥʝʬʴè ʥʘ ʙʘʟʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʘ 

(ʩʢʚ.355) ʙʦʙʨʠʢʦʚʩʢʠʭ ʠ ʪʫʨʥʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʠʟʫʯʝʥʠʶ ʧʨʦʮʝʩʩʘ 

ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʚʦʜʦʡ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʟʥʘʯʝʥʠʡ ʬʘʟʦʚʳʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʧʦ ʥʝʬʪʠ ʧʨʠ 

ʥʘʯʘʣʴʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʜʣʷ ʚʦʜʳ ʧʨʠ ʥʝʩʥʠʞʘʝʤʦʡ ʦʩʪʘʪʦʯʥʦʡ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ.  

ʃʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʝʨʥʘ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʚʦʜʦʡ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʂʘʟʘʥʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʬʘʟʦʚʳʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʜʣʷ ʥʝʬʪʠ ʠ ʚʦʜʳ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʬʠʣʴʪʨʘʮʠʠ 

ʯʝʨʝʟ ʧʦʨʦʜʫ ʥʝʬʪʷʥʳʭ ʧʣʘʩʪʦʚ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʉʊʘ 39-235-89. ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ, ʠʟʣʦʞʝʥʥʦʛʦ ʚ 

ʫʢʘʟʘʥʥʦʤ ʆʉʊʝ, ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʧʦ ʚʦʜʝ ʠ 

ʥʝʬʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ, ʠʟʤʝʨʝʥʥʳʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ. ʆʙʨʘʟʮʳ ʥʘʩʳʱʘʣʠʩʴ ʤʦʜʝʣʴʶ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ, 

ʧʦʤʝʱʘʣʠʩʴ ʚ ʨʝʟʠʥʦʚʫʶ ʤʘʥʞʝʪʫ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʚʳʭʦʜʘʤʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʤʘʥʦʤʝʪʨʘ ʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʚ ʢʝʨʥʦʜʝʨʞʘʪʝʣʴ. ʇʝʨʝʜ ʧʨʦʢʘʯʢʦʡ 

ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʥʘ ʤʘʥʞʝʪʫ ʧʦʜʘʚʘʣʦʩʴ ʜʘʚʣʝʥʠʝ ʦʙʞʠʤʘ, ʢʦʪʦʨʦʝ ʚ ʧʨʦʮʝʩʩʝ ʚʩʝʛʦ ʦʧʳʪʘ 

ʧʦʜʜʝʨʞʠʚʘʣʦʩʴ ʚʳʰʝ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʚ ʢʝʨʥʦʜʝʨʞʘʪʝʣʴ ʥʘ 3 ʄʇʘ. ɿʘʢʘʯʠʚʘʝʤʦʡ 

ʩʣʫʞʠʣʘ ʤʦʜʝʣʴ ʚʦʜʳ, ʧʣʘʥʠʨʫʝʤʘʷ ʜʣʷ ʟʘʚʦʜʥʝʥʠʷ.  

ʉʚʷʟʘʥʥʘʷ ʚʦʜʘ ʚ ʩʦʩʪʘʚʥʦʡ ʤʦʜʝʣʠ ʧʣʘʩʪʘ ʩʦʟʜʘʚʘʣʘʩʴ ʤʝʪʦʜʦʤ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʝʛʘʟʠʨʦʚʘʥʥʘʷ ʥʝʬʪʴ ʠʟ ʩʢʚ.418. 
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ɺʷʟʢʦʩʪʴ ʥʝʬʪʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʩʨʝʜʥʝʡ ʚʷʟʢʦʩʪʠ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʣʘʩʪʦʚ. ɺʳʪʝʩʥʝʥʠʝ ʥʝʬʪʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʤʦʜʝʣʴʶ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʜʦ ʧʦʣʥʦʛʦ 

ʧʨʝʢʨʘʱʝʥʠʷ ʚʳʜʝʣʝʥʠʷ ʥʝʬʪʠ ʠʟ ʩʦʩʪʘʚʥʳʭ ʦʙʨʘʟʮʦʚ. ʆʙʲʸʤ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʚ 

ʢʘʞʜʦʤ ʦʧʳʪʝ ʩʦʩʪʘʚʣʷʣ ʙʦʣʝʝ 10 ʦʙʲʸʤʦʚ ʧʦʨ. 

ʄʦʜʝʣʴ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʠʤʝʣʘ ʧʣʦʪʥʦʩʪʴ 1,04 ʛ/ʩʤ
3
 ʠ ʚʷʟʢʦʩʪʴ 1,195 ʤʇʘĿʩ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ 16Áʉ. ʄʦʜʝʣʴ ʥʝʬʪʠ ʠʤʝʣʘ ʚʷʟʢʦʩʪʴ 66,99 ʤʇʘĿʩ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʩʪʘ. ʄʦʜʝʣʴ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʧʨʠʛʦʪʦʚʣʝʥʘ ʧʣʦʪʥʦʩʪʴʶ 1,01 ʛ/ʩʤ
3
 ʠ 

ʚʷʟʢʦʩʪʴʶ 1,10 ʤʇʘĿʩ ʧʨʠ ʧʣʘʩʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʠ ʥʝʬʪʠ 

ʧʣʘʩʪʘ ɸ4 ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʝʛʘʟʠʨʦʚʘʥʥʘʷ ʥʝʬʪʴ ʠʟ ʩʢʚ.418. 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʟʦʚʳʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʰʝʩʪʠ ʨʝʞʠʤʘʭ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʟʘʜʘʥʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʥʝʬʪʠ ʠ ʚʦʜʳ ʚ ʧʦʪʦʢʝ: 100% ʚʦʜʳ ʧʨʠ 100% 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ; 100% ʥʝʬʪʠ; 25% ʚʦʜʳ ʠ 75% ʥʝʬʪʠ; 50% ʚʦʜʳ ʠ 50% ʥʝʬʪʠ; 75% 

ʚʦʜʳ ʠ 25% ʥʝʬʪʠ; 100% ʚʦʜʳ ʧʨʠ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙʨʘʟʮʦʚ ʢʝʨʥʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.6. 

ʊʘʙʣʠʮʘ 2.6 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ 

ˉ ʦʙʨʘʟʮʘ 
ʇʦʨʠʩʪʦʩʪʴ,  

m, ʜʦʣʠ ʝʜ. 

ɼʣʠʥʘ, 

cʤ. 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ, 

ʂʧʨ, ʤʢʤ
2
 

2010-8 0,1253 3,40 0,1112 

2010-35 0,1750 3,31 0,1120 

2010-44 0,1446 3,30 0,1044 

2010-93 0,1231 3,48 0,1336 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʬʘʟʦʚʳʭ 

ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʥʝʬʪʠ ʠ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.7 ʠ ʥʘ ʨʠʩʫʥʢʝ 2.11. 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʛʦʨʷʯʝʡ ʚʦʜʦʡ, ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ ʠ 

ʚʦʜʦʡ ʩ ʥʘʯʘʣʴʥʦʡ ʧʣʘʩʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʈʘʙʦʪʳ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʟʘʚʦʜʥʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʘʛʝʥʪʘʤʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʨʸʭ ʩʦʩʪʘʚʥʳʭ ʢʝʨʥʦʚʳʭ ʤʦʜʝʣʷʭ (ʪʨʠ ʤʦʜʝʣʠ ʠʟ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ 

ʙʘʰʢʠʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʢʚʘʞʠʥʳ ˉ 406 ʠ ʪʨʠ ʤʦʜʝʣʠ ʩʢʚʘʞʠʥʳ ˉ806). ɼʣʷ ʢʘʞʜʦʡ ʠʟ 

ʤʦʜʝʣʝʡ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʜʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʚʳʪʝʩʥʝʥʠʝ ʚʦʜʦʡ ʧʨʠ ʧʣʘʩʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʠ ʚrʪʝʩʥʝʥʠʝ ʧʝʨʝʛʨʝʪʦʡ ʚʦʜʦʡ (120ÁC).  
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ʊʘʙʣʠʮʘ 2.7 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʟʦʚʳʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʧʣʘʩʪʘ A4 

ʅʦʤʝʨ 

ʨʝʞʠʤʘ 

ɼʦʣʷ ʬʣʶʠʜʘ ʚ 

ʧʦʪʦʢʝ,% 

ʅʘʩʳʱʝʥʥʦʩʪʴ, 

% 

ʌʘʟʦʚʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ, 

ʤʢʤ
2
 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʬʘʟʦʚʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ, 

% 

ʥʝʬʪʠ ʚʦʜʳ ʥʝʬʪʠ ʚʦʜʳ ʥʝʬʪʠ ʚʦʜʳ ʥʝʬʪʠ ʚʦʜr 

1 100 0 81,3 18,7 0,03919 0 46,9 0 

2 75 25 61,8 38,2 0,00692 0,00154 8,28 2,00 

3 50 50 55,2 44,8 0,00452 0,00270 5,41 3,50 

4 25 75 50,3 49,7 0,00236 0,00347 2,82 4,50 

5 0 100 46,5 53,5 0 0,00778 0 10,10 
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ʈʠʩʫʥʦʢ 2.11 - ʂʨʠʚʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʬʘʟʦʚʳʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʧʣʘʩʪʘ ɸ4 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ ʜʣʷ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʦʩʪʦʷʣʘ ʚ ʚʳʧʦʣʥʝʥʠʠ 

ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1) ʥʘʩʳʱʝʥʠʝ ʦʙʨʘʟʮʦʚ ʠʟʚʝʩʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʦʜʝʣʴʶ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ; 

2) ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ; 

3) ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

4) ʟʘʢʘʯʢʘ ʥʝ ʤʝʥʝʝ 6 ʧʦʨʦʚʳʭ ʦʙʲʸʤʦʚ ʥʝʬʪʠ; 

5) ʠʟʤʝʨʝʥʠʝ ʬʘʟʦʚʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʥʝʬʪʠ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ; 



 
 

51 

6) ʟʘʢʘʯʢʘ ʥʝ ʤʝʥʝʝ 12 ʧʦʨʦʚʳʭ ʦʙʲʸʤʦʚ ʘʛʝʥʪʘ; 

7) ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʠʝ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ; 

8) ʟʘʤʝʨ ʬʘʟʦʚʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʘʛʝʥʪʫ ʧʨʠ ʥʝʩʥʠʞʘʝʤʦʡ 

ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2.8-2.11.  

 

ʊʘʙʣʠʮʘ 2.8 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʚʦʜʦʡ ʚ ʧʣʘʩʪʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʜʣʷ ʩʦʩʪʘʚʥʳʭ ʤʦʜʝʣʝʡ ʠʟ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʩʢʚʘʞʠʥ ˉ 406 ɹʘʡʪʫʛʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʅʦ-

ʤʝʨ 

ʤʦ-

ʜʝʣʠ 

ɻʘʟʦʧʨʦ

ʥʠʮʘʝ-

ʤʦʩʪʴ,  

10
-3

 

ʤʢʤ
2
 

ʇʦʨʠʩ-

ʪʦʩʪʴ, 

% 

ʉʚʷʟʘʥʥʘʷ 

ʚʦʜʦʥʘʩʳ-

ʱʝʥʥʦʩʪʴ, 

% 

ʅʝʬʪʝʥʘʩʳʱʝʥ

ʥʦʩʪʴ, % 

ʂʦʵʬʬʠ

ʮʠʝʥʪ 

ʚʳʪʝʩʥʝ

ʥʠʷ, 

ʜʦʣʠ ʝʜ. 

ʌʘʟʦʚʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ, 

10
-3

 ʤʢʤ
2
 

ʅʘʯʘʣʴ

ʥʘʷ 

ʆʩʪʘʪʦʯ-

ʥʘʷ 

ʧʦ ʚʦʜʝ 

ʧʨʠ  

ʧʦ 

ʥʝʬʪʠ  

1 8,175 10,03 18,71 81,29 47,12 0,4203 0,0818 4,088 

2 55 12,43 23,03 76,97 45,66 0,4067 0,66 30,8 

3 168,5 13,46 11,92 88,08 43,75 0,5033 2,5275 97,73 

 

ʊʘʙʣʠʮʘ 2.9 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʧʝʨʝʛʨʝʪʦʡ ʚʦʜʦʡ ʜʣʷ 

ʩʦʩʪʘʚʥʳʭ ʤʦʜʝʣʝʡ ʠʟ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ˉ406 ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʅ
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ɻ
ʘ
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ʧ
ʨ
ʦ
ʥ
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-

ʤ
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ʩ
ʪ
ʴ
,
 
1
0

-3
 ʤ
ʢ
ʤ2  

ʇ
ʦ
ʨ
ʠ
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ʪ
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ʩ
ʪ
ʴ
,
 
%

 

ʉ
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ʷ
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ʘ
ʷ
 

ʚ
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ʳ
ʱ
ʝ
ʥ

-
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,
%

 

ʅʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ, 

% 

ʂ
ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ
ʥ
ʪ
 

ʚ
ʳ
ʪ
ʝ
ʩ
ʥ
ʝ
ʥ
ʠ
ʷ
,
 
ʜ
ʦ
ʣ
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ʝ
ʜ
.

 

ʌ
ʘ
ʟ
ʦ
ʚ
ʘ
ʷ
 

ʧ
ʨ
ʦ
ʥ
ʠ
ʮ
ʘ
ʝ

-

ʤ
ʦ
ʩ
ʪ
ʴ
,
1
0

-3
 

ʤ
ʢ
ʤ2  

ʥʘʯʘʣʴ-

ʥʘʷ 

ʦʩʪʘʪʦʯ-

ʥʘʷ 

ʧʦ 

ʚʦʜʝ  

ʧʦ 

ʥʝʬʪʠ  

1 8,253 10,26 17,65 82,35 45,98 0,4417 0,0743 3,796 

2 54,2 12,35 22,11 77,89 43,21 0,4452 0,542 27,642 

3 167,3 13,21 11,3 88,7 41,27 0,5347 2,0076 90,342 

 

ʅʘ ʨʠʩʫʥʢʝ 2.12 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ 

ʚʦʜʦʡ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʢʘʯʠʚʘʝʤʦʛʦ ʘʛʝʥʪʘ ʩ 16
ʦ
ʉ (ʧʣʘʩʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ) 
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ʜʦ 120
ʦ
ʉ. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʢʘʯʠʚʘʝʤʦʛʦ ʘʛʝʥʪʘ ʜʦ 120

ʦ
ʉ 

ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʪʝʩʥʝʥʠʷ ʧʣʘʩʪʘ ʥʘ 6-10%.  

 

ʊʘʙʣʠʮʘ 2.10 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʚʦʜʦʡ ʚ ʧʣʘʩʪʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʜʣʷ ʩʦʩʪʘʚʥʳʭ ʤʦʜʝʣʝʡ ʠʟ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʩʢʚʘʞʠʥ ˉ 806 ɹʘʡʪʫʛʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʅʦʤʝʨ 

ʤʦʜʝʣʠ 

ʇʦʨʠʩʪʦʩʪʴ 

ʦʪʢʨʳʪʘʷ, % 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ  

ʧʦ ʛʘʟʫ, 10
-3

 ʤʢʤ
2
 

ʅʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ, % ʂʦʵʬʬʠʮʠʝʥʪ  

ʚʳʪʝʩʥʝʥʠʷ,  

ʜʦʣʠ ʝʜ. 
ʥʘʯʘʣʴʥʘʷ ʦʩʪʘʪʦʯʥʘʷ 

I 8.41 6.332 68.80 54.63 0.2060 

II  14.66 40.97 77.72 49.74 0.3600 

III  9.88 191.8 82.66 45.39 0.4509 

 

ʊʘʙʣʠʮʘ 2.11 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʚʦʜʦʡ ʚ ʧʣʘʩʪʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʜʣʷ ʩʦʩʪʘʚʥʳʭ ʤʦʜʝʣʝʡ ʠʟ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʩʢʚʘʞʠʥ ˉ 806 ɹʘʡʪʫʛʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʇʦʨʠʩʪʦʩʪʴ 

ʦʪʢʨʳʪʘʷ, % 

  

ʇʨʦʥʠʮʘʝʤʦʩʪʴ  

ʧʦ ʛʘʟʫ,  

10
-3

 ʤʢʤ
2
 

ʅʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ, % ʂʦʵʬʬʠʮʠʝʥʪ  

ʚʳʪʝʩʥʝʥʠʷ,  

ʜʦʣʠ ʝʜ. 

ʥʘʯʘʣʴʥʘʷ 

  

ʦʩʪʘʪʦʯʥʘʷ 

  

8.41 6.332 68.80 49.88 0.2750 

14.66 40.97 77.72 44.23 0.4309 

9.88 191.8 82.66 41.75 0.4949 

 

ʋʯʠʪʳʚʘʷ ʚʦʟʤʦʞʥʳʝ ʤʦʱʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʘʚʪʦʨʫ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʦʛʨʝʚʘʪʝʣʷ ʇʇ-0,63ɸ ʩ ʚʳʭʦʜʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 70
ʦ
ʉ ʩ 

ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʭʝʤʘʭ ʠ ʢʦʣʦʥʥʝ ʯʠʩʣʝʥʥʦ ʨʘʩʯʝʪʦʤ ʥʘ ʟʘʙʦʝ 

ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʧʦʣʫʯʝʥʦ 60
ʦ
ʉ. ʆʛʨʘʥʠʯʝʥʠʝ ʟʦʥʳ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ 60

ʦ
ʉ (ʨʠʩ. 

2.12) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60
ʦ
ʉ 

ʩʦʩʪʘʚʠʪ 6,8%. ʀʟ ʨʠʩʫʥʢʘ 2.12 ʚʠʜʥʦ, ʯʪʦ ʧʨʠʨʘʱʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʨʦʩʪʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʘʢ, ʥʘ ʥʝʬʪʠ ʩʦ ʩʢʚ.406 (tʧʧ ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 

ʟʘʙʦʝ ʩʢʚ.409N) ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʣʷʝʪ 6,8%. 
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ʈʠʩʫʥʦʢ 2.12 - ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʚʦʜʦʡ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʢʘʯʠʚʘʝʤʦʛʦ ʘʛʝʥʪʘ, 

ʛʜʝ tʧʣ ï ʧʣʘʩʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ;  tʧʧ ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʟʘʙʦʝ ʩʢʚ. 409N 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʬʘʟʦʚʳʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʚ ʩʠʩʪʝʤʝ ʥʝʬʪʴ-ʚʦʜʘ ʧʨʠ 

ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʪʝʩʥʷʶʱʝʛʦ ʘʛʝʥʪʘ 

ʀʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʫʥʢʪʝ, ʧʦʩʪʨʦʠʤ 

ʛʨʘʬʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʬʘʟʦʚʳʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʨʠʩ. 2.13-

2.15).  
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ʈʠʩʫʥʦʢ 2.13 - ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʬʘʟʦʚʳʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʣʷ 

ʤʦʜʝʣʠ 1 

 

ʈʠʩʫʥʦʢ 2.14 - ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʬʘʟʦʚʳʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʜʣʷ ʤʦʜʝʣʠ 2 
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ʈʠʩʫʥʦʢ 2.15 - ʆʪʥʦʩʠʪʝʣʴʥʳʝ  ʬʘʟʦʚʳʝ  ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʣʷ 

ʤʦʜʝʣʠ 3 

 

ɽʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʢʨʠʚʳʝ ʆʌʇ, ʪʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

- ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠʥʪʝʨʚʘʣ ʩʦʚʤʝʩʪʥʦʛʦ ʪʝʯʝʥʠʷ ʥʝʬʪʠ ʠ ʚʦʜʳ ʨʘʩʰʠʨʷʝʪʩʷ; 

- ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʠʚʳʭ ʆʌʇ ʧʦ ʥʝʬʪʠ ʠ ʚʦʜʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʜʚʠʛʘʝʪʩʷ ʚʧʨʘʚʦ, ʚ ʦʙʣʘʩʪʴ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ. ʇʦʩʣʝʜʥʝʝ ʤʦʞʝʪ 

ʢʦʩʚʝʥʥʦ ʛʦʚʦʨʠʪʴ ʦ ʛʠʜʨʦʬʠʣʠʟʘʮʠʠ ʧʦʨʦʜʳ; 

- ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʆʌʇ ʧʦ ʥʝʬʪʠ ʚʦʟʨʘʩʪʘʝʪ, ʧʦ ʚʦʜʝ ʫʤʝʥʴʰʘʝʪʩʷ. 

 

ɺʳʚʦʜʳ ʢ ʨʘʟʜʝʣʫ 2.10.  

1. ʇʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʛʦʨʷʯʠʤ ʘʛʝʥʪʦʤ ʜʣʷ ʫʩʣʦʚʠʡ ʧʣʘʩʪʘ ɸ4 ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʝʩʥʝʥʠʷ. ʊʘʢ, ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʧʦ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘʛʨʝʚ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʦʪ 16
ʦ
ʉ ʜʦ 

ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 60
ʦ
ʉ ʥʘ ʟʘʙʦʝ ʩʢʚʘʞʠʥʳ ˉ409 ʩ ʧʦʜʦʛʨʝʚʘʪʝʣʝʤ ʇʇ-0.63 ʜʘʝʪ 

ʧʨʠʨʦʩʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ ʥʘ 6.8%. ʌʘʢʪ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʬʘʟʦʚʳʭ 
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ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʥʝʬʪʝʦʪʜʘʯʠ.  

2. ʆʜʥʘʢʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʚʳʧʦʣʥʝʥʥʝr ʘʚʪʦʨʦʤ ʦʙʦʙʱʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʦʪʷ ʠ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʩʪʘʥʦʚʢʠ ʧʦ ʧʦʜʦʛʨʝʚʫ ʚʦʜʳ ʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʪʝʧʣʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ, ʥʦ ʙʝʟ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠ ̫ʫʪʚʝʨʞʜʘʪʴ ʦ ʧʦʣʥʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚʝ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ. ʇʨʠʯʝʤ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʤ, ʪʘʢ ʢʘʢ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠʩʢʘʞʘʶʪʩʷ ʧʦʢʘʟʘʥʠʷ ɻʀʉ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ 

ʩʚʦʡʩʪʚ ʠ ʟʥʘʯʝʥʠʡ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷ ʋʕʉ ʧʦ ʚʳʩʦʪʝ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʦʨʦʜ. 
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ɻʃɸɺɸ 3. ʋʊʆʏʅɽʅʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʄɽʉʊʆʈʆɾɼɽʅʀʗ ʄɽʊʆɼʆʄ 

ʏʀʉʃɽʅʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ  

 

ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

 

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʘʭ 2.2-2.7 ʠ ʨʘʟʜʝʣʝ 2.10, ʨʘʥʝʝ ʠʤʝʶʱʠʝʩʷ ʤʝʪʦʜʠʢʠ 

ʦʮʝʥʢʠ ʧʝʨʚʠʯʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ɻʀʉ, ɻɼʀʉ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ ʷʚʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤʠ ʜʣʷ ʦʮʝʥʢʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʦʪʤʝʪʦʢ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʢʦʥʪʘʢʪʘ, ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʠ 

ʧʨʦʥʠʮʘʝʤʦʩʪʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʯʪʦ ʚʥʦʩʠʪ ʥʝʢʦʪʦʨʳʝ ʦʰʠʙʢʠ ʚ ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʘʯʘʣʴʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʟʚʣʝʢʘʝʤʳʭ, ʘ ʪʘʢʞʝ ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ. ɸʚʪʦʨʦʤ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʝʨʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʩʦʩʪʦʷʥʠʷ 

ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠʟ ʥʝʦʜʥʦʨʦʜʥʳʭ ʤʥʦʛʦʩʣʦʡʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ.  

ʇʦʢʘʞʝʤ ʵʪʠ ʨʘʙʦʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʠʩʣʝʥʥʳʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [44, 95]. 

 

3.1 ʄʝʪʦʜʠʢʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

 

ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʛʝʦʣʦʛʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʘʣʝʞʠ ʥʝʬʪʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʬʪʝʨʘʟʨʘʙʦʪʢʠ ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʥʝʠʟʚʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʘ (ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ, ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʠ ʨʘʟʨʘʙʦʪʢʠ) ʦʪ 

ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʦʧʨʝʜʝʣʷʶʪ ʟʥʘʯʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʠʟʚʝʩʪʥʦʡ ʧʦʨʠʩʪʦʩʪʠ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ ï ʨʝʰʝʥʠʝ 

ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ï ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʘ aʇʉ ʚ ʩʢʚʘʞʠʥʘʭ ʩ ʠʩʢʘʞʝʥʥʳʤʠ ʧʦʢʘʟʘʥʠʷʤʠ 

ʢʘʨʦʪʘʞʘ ʇʉ (ʥʘʧʨʠʤʝʨ, ʚʩʣʝʜʩʪʚʠʝ ʙʫʨʝʥʠʷ ʥʘ ʧʦʣʠʤʝʨʥʦʤ ʨʘʩʪʚʦʨʝ) ʧʦ ʠʟʚʝʩʪʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʧʦʨʠʩʪʦʩʪʠ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʤʝʞʜʫ ʵʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʘʩʪʦ ʧʦʠʩʢ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʫʢʨʫʧʥʝʥʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ (ʦʮʝʥʦʢ) ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʡ ʠʣʠ 

ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ; 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʟ ʟʘʤʝʨʝʥʥʳʭ (ʦʧʳʪʥʳʭ, 

ʵʤʧʠʨʠʯʝʩʢʠʭ) ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ; 
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3. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʪʦʡ ʙʘʟʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ; 

4. ʇʨʦʚʝʨʢʘ ʠ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ ʧʦ ʵʪʠʤ 

ʟʘʚʠʩʠʤʦʩʪʷʤ ʚʳʯʠʩʣʷʶʪ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʠʩʢʦʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠ ʩʨʘʚʥʠʚʘʶʪ ʩ 

ʠʩʭʦʜʥʳʤ (ʟʘʤʝʨʝʥʥʳʤ, ʦʧʳʪʥʳʤ, ʵʤʧʠʨʠʯʝʩʢʠʤ) ʝʛʦ ʟʥʘʯʝʥʠʝʤ ʚ ʙʘʟʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ɼʘʣʝʝ ʵʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʠʟʚʝʩʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʵʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪ.ʜ. ʧʘʨʘʤʝʪʨʳ 

ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʧʦʜʯʠʥʷʶʱʠʤʠʩʷ ʥʝʢʦʪʦʨʳʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤ, ʠ ʚ ʢʦʪʦʨʳʭ ʦʮʝʥʢʘ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʥʘʧʨʠʤʝʨ, 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚ ʧʨʦʧʣʘʩʪʢʝ ʚ ʙʘʟʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ (ɻʀʉ)) 

ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʠʩʪʠʥʥʦʛʦ (ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ) ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠʟ-ʟʘ 

ʚʣʠʷʥʠʷ ʤʥʦʞʝʩʪʚʘ ʩʣʫʯʘʡʥʳʭ ʥʝʫʯʪʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʘʙʦʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʤʝʝʪ ʚʠʜ ʦʙʣʘʢʘ ʜʘʥʥʳʭ, ʥʝ ʚʩʝʛʜʘ ʩ ʚʳʩʦʢʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ R
2
. ʀ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʥʘʡʪʠ ʟʘʚʠʩʠʤʦʩʪʴ, ʪʦʯʥʦ 

ʦʧʠʩʳʚʘʶʱʫʶ ʜʘʥʥʦʝ ʦʙʣʘʢʦ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɺʩʝʛʜʘ 

ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʥʝʢʦʪʦʨʦʝ ʨʘʩʭʦʞʜʝʥʠʝ (çʥʝʚʷʟʢʘè) ʤʝʞʜʫ ʠʩʭʦʜʥʳʤʠ ʠ ʨʘʩʯʝʪʥʳʤʠ 

(ʧʦ ʥʘʡʜʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ) ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪʦ ʝʩʪʴ ʧʦʣʫʯʘʝʤʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʙʫʜʫʪ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʜʥʠ ʠ ʪʝ ʞʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. ʅʘʧʨʠʤʝʨ, ʧʦʨʠʩʪʦʩʪʴ ʚ ʙʘʟʝ ɻʀʉ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ: 

Å ʧʦ ʢʘʨʦʪʘʞʫ ʇʉ,  

Å ʧʦ ʨʘʜʠʦʘʢʪʠʚʥʦʤʫ ʢʘʨʦʪʘʞʫ (RK); 

Å ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ; 

Å ʧʦ ʜʘʥʥʳʤ ʛʘʤʤʘ-ʛʘʤʤʘ-ʧʣʦʪʥʦʩʪʥʦʛʦ ʢʘʨʦʪʘʞʘ; 

Å ʠ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʀ ʚʩʝ ʵʪʠ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʦʮʝʥʢʘʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ 

ʞʝ ʠʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʚ ʧʣʘʩʪʝ. ɿʥʘʯʠʪ, ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʩʚʦʠ ʟʘʚʠʩʠʤʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʝ ʢʘʞʜʘʷ ʩʚʦʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʣʦ 

ʙ  rʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ:  
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Å ʢʘʢʘʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ 

ʦʧʠʩʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʙʘʟʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ;  

Å ʥʘʩʢʦʣʴʢʦ ʘʜʝʢʚʘʪʥʦ ʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʠʤ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ; 

Å ʢʘʢʦʚʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʯʥʦʩʪʠ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʦʚʳʡ ʧʦʜʭʦʜ - ʤʝʪʦʜʠʢʘ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʟʥʠʢʰʠʝ ʚʦʧʨʦʩʳ. 

ʄʝʪʦʜʠʢʘ ʧʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʧʦʨʠʩʪʦʩʪʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʩʦʚʤʝʩʪʥʦʡ ʙʘʟʝ 

ɻʀʉ ʥʘ ʧʨʠʤʝʨʝ ʧʣʘʩʪʘ ɸɺ1
1-2

 çʨ̫ʙʯʠʢè ɺʘʪʠʥʩʢʦʛʦ, ʄʝʛʠʦʥʩʢʦʛʦ ʠ ʄʳʭʧʘʡʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʆɸʆ çʉʣʘʚʥʝʬʪʴ-ʄʝʛʠʦʥʥʝʬʪʝʛʘʟè. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʨʠʩʪʦʩʪʴ ʚ ʨʘʟʥʳʭ 

ʩʢʚʘʞʠʥʘʭ ʚ ʙʘʟʝ ɻʀʉ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʉʦʧʦʩʪʘʚʣʷʶʪʩʷ ʜʚʝ ʟʘʚʠʩʠʤʦʩʪʠ. 

Å ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʦʨʠʩʪʦʩʪʴʶ (m) ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʇʉ 

(aʇʉ). ɼʘʣʝʝ ʚ ʪʝʢʩʪʝ ï ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʨʠʩʪʦʩʪʠ ʧʦ aʇʉ ʚ ʚʠʜʝ m = F(aʇʉ): 

1,13286,16 +³= ʇʉm a . 

Å ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʦʨʠʩʪʦʩʪʴʶ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʢʘʨʦʪʘʞʘ: 

ʜʚʦʡʥʳʤʠ ʨʘʟʥʦʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ Aʅɻʂ ʠ Aɻʂ. ɼʘʣʝʝ ʚ ʪʝʢʩʪʝ ï ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʨʠʩʪʦʩʪʠ 

ʧʦ RK ʚ ʚʠʜʝ m = F(RK): 

( ) 964,014,0
9,133,27 ɻʂ

AB
ɸem ʅɻʂ ³-³=

³-
. 

ʆʙʝ ʟʘʚʠʩʠʤʦʩʪʠ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠʟ ʜʘʥʥʳʭ ʙʘʟʳ ɻʀʉ. 

ʄʝʪʦʜʠʢʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. 

1. ʇʦ ʢʘʞʜʦʡ ʠʟ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʳʯʠʩʣʷʶʪ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʚʩʝʭ ʟʘʧʠʩʝʡ ʙʘʟʳ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʠʩʭʦʜʥʦʝ ʠ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ.  

ʊʘʢ, ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʜʣʷ ʦʙʝʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʨʠʩʪʦʩʪʠ ʛʨʘʬʠʯʝʩʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʪʠʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 3.1 ʠ 3.2 ʚ ʚʠʜʝ ʢʨʦʩʩ-ʧʣʦʪʘ 

ʩʦʩʪʘʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ. ʉʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʩʯʝʪʥʳʭ ʠ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʣʠʟʦʩʪʴʶ ʪʦʯʝʢ ʦʙʣʘʢʘ ʜʘʥʥʳʭ ʧʨʷʤʦʡ, ʧʨʦʚʝʜʝʥʥʦʡ ʧʦʜ 

45
ʆ
 ʢ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ. ʊʘʢ, ʠʟ ʨʠʩʫʥʢʦʚ 3.1 ʠ 3.2 ʚʠʜʥʦ, ʯʪʦ ʨʘʟʙʨʦʩ ʪʦʯʝʢ ʚʦʢʨʫʛ ʵʪʦʡ 

ʧʨʷʤʦʡ ʜʣʷ ʚʪʦʨʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʧʝʨʚʦʡ. 

2. ɼʣʷ ʢʘʞʜʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ çʥʝʚʷʟʢʠè ʧʦ ʚʩʝʤ ʪʦʯʢʘʤ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ - ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤʠ ʠ ʨʘʩʯʝʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʘ, 

ʚʟʷʪʘʷ ʙʝʟ ʟʥʘʢʘ. ɻʨʘʬʠʯʝʩʢʠ çʥʝʚʷʟʢʘè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʦʙʣʘʢʘ 



 
 

60 

10.0

15.0

20.0

25.0

30.0

10.0 15.0 20.0 25.0 30.0
m (ʨʘʩʯ ʧʦ aʇʉ), %

m (ʠʩʭ), %

ʢʦʨʠʜʦʨ '50% ʪʦʯʝʢ

ʢʦʨʠʜʦʨ '75% ʪʦʯʝʢ

ʢʦʨʠʜʦʨ '90% ʪʦʯʝʢ

ʦʩʪʘʚʰʠʝʩʷ ʪʦʯʢʠ

"ʅʝʚʷʟʢʘ"

 

ʈʠʩʫʥʦʢ 3.1 ʂʨʦʩʩ-ʧʣʦʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ (ʧʦ aʇʉ) ʟʥʘʯʝʥʠʡ  
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ʈʠʩʫʥʦʢ 3.2 ʂʨʦʩʩ-ʧʣʦʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ (ʧʦ RK) ʟʥʘʯʝʥʠʡ  

ʧʦʨʠʩʪʦʩʪʠ (m) 

 



 
 

61 

ʜʘʥʥʳʭ ʜʦ ʧʨʷʤʦʡ, ʧʨʦʚʝʜʝʥʥʦʡ ʧʦʜ 45Á ʢ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ, ʚʟʷʪʦʝ ʧʘʨʘʣʣʝʣʴʥʦ ʦʜʥʦʡ ʠʟ 

ʦʩʝʡ (ʣʶʙʦʡ).  

3. ɼʣʷ ʢʘʞʜʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʦʷʪʩʷ ʢʨʠʚʳʝ ʥʘʢʦʧʣʝʥʥʳʭ ʯʘʩʪʦʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ çʥʝʚʷʟʦʢè, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʶʪʩʷ ʜʣʷ ʚʩʝʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʥʘ ʦʜʥʦʤ ʛʨʘʬʠʢʝ 

(ʨʠʩ. 3.3). ʂʨʠʚʳʝ ʥʘʢʦʧʣʝʥʥʳʭ ʯʘʩʪʦʪ ʩʪʨʦʷʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Å ɿʥʘʯʝʥʠʷ çʥʝʚʷʟʦʢè ʨʘʥʞʠʨʫʶʪʩʷ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ. 

Å ʂʘʞʜʦʡ çʥʝʚʷʟʢʝè ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʥʦʨʤʠʨʦʚʘʥʥʳʡ ʧʦ ʯʠʩʣʫ çʥʝʚʷʟʦʢè 

ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦʡ çʥʝʚʷʟʢʝè ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʦʨʤʠʨʦʚʘʥʥʳʡ ʥʦʤʝʨ, ʨʘʚʥʳʡ ʥʫʣʶ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ï ʝʜʠʥʠʮʘ. ʆʩʪʘʣʴʥʳʝ ʥʦʤʝʨʘ 

ʠʟʤʝʥʷʶʪʩʷ ʦʪ 0 ʜʦ 1. ʕʪʠ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʥʦʤʝʨʘ ʠ ʷʚʣʷʶʪʩʷ ʥʘʢʦʧʣʝʥʥʳʤʠ ʯʘʩʪʦʪʘʤʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ çʥʝʚʷʟʦʢè 

Å ɿʥʘʯʝʥʠʷ çʥʝʚʷʟʦʢè ʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ ʚʳʥʦʩʷʪʩʷ ʥʘ 

ʛʨʘʬʠʢ (ʨʠʩ. 3.3) ʩ ʦʩʷʤʠ çʥʝʚʷʟʦʢè ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ (ʚ ʨʘʟʤʝʨʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ) ʠ ʥʘʢʦʧʣʝʥʥʳʭ ʯʘʩʪʦʪ (ʚ ʜʦʣʷʭ ʠʣʠ %) ʧʦ ʚʝʨʪʠʢʘʣʠ. 
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ʈʠʩʫʥʦʢ 3.3 - ʅʘʢʦʧʣʝʥʥʳʝ ʯʘʩʪʦʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ "ʥʝʚʷʟʦʢ" ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʨʠʩʪʦʩʪʠ  

ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʝʪʦʜʘʤ    

 

4. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʝ ʢʨʠʚʳʭ ʥʘ ʛʨʘʬʠʢʝ ʥʘʢʦʧʣʝʥʥʳʭ ʯʘʩʪʦʪ 

ʜʣʷ ʚʩʝʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ɿʘʚʠʩʠʤʦʩʪʴ, ʢʨʠʚʘʷ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʘ ʣʝʚʝʝ ʦʩʪʘʣʴʥʳʭ, 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʡ ʧʦ ʦʧʠʩʘʥʠʶ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʪʘʢ ʢʘʢ ʧʦ ʚʩʝʤ ʥʘʢʦʧʣʝʥʥʳʤ 
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ʯʘʩʪʦʪʘʤ ʝʝ çʥʝʚʷʟʢʠè (ʪʦ ʝʩʪʴ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤʠ ʠ ʨʘʩʯʝʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʧʘʨʘʤʝʪʨʘ) ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʜʨʫʛʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ.  

ʊʘʢ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ (ʨʠʩ. 3.3) ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʧʦ 

aʇʉ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪ ʦʙʣʘʢʦ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʪʘʢ ʢʘʢ ʝʝ ʢʨʠʚʘʷ ʥʘʢʦʧʣʝʥʥʳʭ 

ʯʘʩʪʦʪ ʨʘʩʧʦʣʦʞʝʥʘ ʣʝʚʝʝ ʢʨʠʚʦʡ ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ RK. 

5. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ ʥʘ ʢʨʠʚʦʡ ʥʘʢʦʧʣʝʥʥʳʭ ʯʘʩʪʦʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʡ ʠ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʦʩʪʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

ɿʥʘʯʝʥʠʷ çʥʝʚʷʟʦʢè ʜʣʷ ʵʪʠʭ ʪʦʯʝʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠ. 

Å ʊʦʯʢʘ A ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʜʠʘʥʝ ʩʦʚʦʢʫʧʥʦʩʪʠ çʥʝʚʷʟʦʢè, ʪʦ ʝʩʪʴ çʥʝʚʷʟʢʝè 

ʩʘʤʦʡ ʩʨʝʜʥʝʡ ʪʦʯʢʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ (ʥʘʢʦʧʣʝʥʥʘʷ ʯʘʩʪʦʪʘ ʨʘʚʥʘ 0,5 ʠʣʠ 50%). 

ɺʝʣʠʯʠʥʘ çʥʝʚʷʟʢʠè ʜʣʷ ʵʪʦʡ ʪʦʯʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʧʦʣʦʚʠʥʳ ʪʦʯʝʢ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʜʘʥʥʳʭ ʨʘʩʭʦʞʜʝʥʠʝ ʠʩʭʦʜʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʵʪʫ 

ʚʝʣʠʯʠʥʫ. ʊʘʢ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʚ ʧʦʣʦʚʠʥʝ ʪʦʯʝʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʩʯʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʩʭʦʜʥʳʭ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ 1% ʧʦʨʠʩʪʦʩʪʠ ʜʣʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ aʇʉ ʠ 1,8% ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ RK.  

Å ʊʦʯʢʘ B ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʪʴʝʤʫ ʢʚʘʨʪʠʣʶ ʩʦʚʦʢʫʧʥʦʩʪʠ çʥʝʚʷʟʦʢè. 

ɺʝʣʠʯʠʥʘ çʥʝʚʷʟʢʠè ʜʣʷ ʵʪʦʡ ʪʦʯʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ 75% ʪʦʯʝʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ 

ʨʘʩʭʦʞʜʝʥʠʝ ʠʩʭʦʜʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʵʪʫ ʚʝʣʠʯʠʥʫ. ʊʘʢ, 

ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʚ 75% ʪʦʯʝʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʩʭʦʜʥʳʭ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ 1,6% ʧʦʨʠʩʪʦʩʪʠ ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ aʇʉ ʠ 3,2% 

ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ RK. 

Å ʊʦʯʢʘ C ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ 90% ʩʦʚʦʢʫʧʥʦʩʪʠ çʥʝʚʷʟʦʢè. ɺʝʣʠʯʠʥʘ çʥʝʚʷʟʢʠè 

ʜʣʷ ʵʪʦʡ ʪʦʯʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ 90% ʪʦʯʝʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʨʘʩʭʦʞʜʝʥʠʝ 

ʠʩʭʦʜʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʵʪʫ ʚʝʣʠʯʠʥʫ. ʊʘʢ, ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ 90% ʪʦʯʝʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʧʘʜʘʶʪ ʚ ʢʦʨʠʜʦʨ ʨʘʩʭʦʞʜʝʥʠʷ 

ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʨʠʩʪʦʩʪʠ ʩ ʠʩʭʦʜʥʳʤʠ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ 2,3% ʧʦʨʠʩʪʦʩʪʠ ʜʣʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ aʇʉ ʠ 4,5% ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ RK. ʃʠʰʴ 10% ʪʦʯʝʢ ʥʝ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ 

ʵʪʦʪ ʢʦʨʠʜʦʨ ʨʘʩʭʦʞʜʝʥʠʷ. 

ʂʦʨʠʜʦʨʳ ʨʘʩʭʦʞʜʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʠ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʨʠʩʪʦʩʪʠ (çʥʝʚʷʟʦʢè) ʩ 

ʫʢʘʟʘʥʠʝʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3.1 ʠ 3.2. 

6. ɿʥʘʯʝʥʠʷ çʥʝʚʷʟʦʢè ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʢʘʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʝʣʠʯʠʥʫ 

ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʩ ʥʘʜʝʞʥʦʩʪʴʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʭ ʥʘʢʦʧʣʝʥʥʦʡ ʯʘʩʪʦʪʝ. 

ʊʘʢ, ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʨʠʩʪʦʩʪʠ ʧʦ aʇʉ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʩ 90%-ʥʘʜʝʞʥʦʩʪʴʶ 
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ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʨʘʚʥʳ ʨʘʩʯʝʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ 

Ñ2,3%. ʃʠʰʴ 10% ʪʦʯʝʢ ʜʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʤʝʶʪ çʥʝʚʷʟʢʠè, ʧʨʝʚʳʰʘʶʱʠʝ 2,3%.  

ʀʟ ʨʠʩʫʥʢʘ 3.3 ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʚʪʦʨʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (ʦʪ RK) ʜʦʚʝʨʠʪʝʣʴʥʳʝ 

ʠʥʪʝʨʚʘʣʳ, ʚ ʩʨʝʜʥʝʤ, ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ 

ʜʣʷ ʧʝʨʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʩʪʝʧʝʥʷʤ ʥʘʜʝʞʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʨʠʩʪʦʩʪʠ ʧʦ aʇʉ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʚ ʜʚʘ ʨʘʟʘ ʪʦʯʥʝʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ RK.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʟʚʦʣʠʣʘ ʦʪʚʝʪʠʪʴ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʨʘʥʝʝ ʚʦʧʨʦʩʳ ʜʣʷ 

ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ. 

Å ʀʟ ʜʚʫʭ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʦʧʠʩʳʚʘʝʪ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʙʘʟʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʝʨʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ï ʧʦ 

aʇʉ.  

Å ʇʦ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ 50% ʪʦʯʝʢ ʩʦʚʦʢʫʧʥʦʩʪʠ çʥʝʚʷʟʢʘè ʥʝ ʧʨʝʚʳʰʘʝʪ 

1% ʧʦʨʠʩʪʦʩʪʠ, ʜʣʷ 75% ʪʦʯʝʢ ï 1,6%, ʜʣʷ 90% ʪʦʯʝʢ ï 2,3% ʧʦʨʠʩʪʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

Å ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ: ʧʝʨʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʪʦʯʥʝʝ ʚʪʦʨʦʡ (ʦʪ RK) 

ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ. ɸʙʩʦʣʶʪʥʘʷ ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ: ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʨʠʩʪʦʩʪʠ ʧʦ aʇʉ ʩ 

90%-ʥʘʜʝʞʥʦʩʪʴʶ ʠʩʪʠʥʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʨʘʚʥʘ ʨʘʩʯʝʪʥʦʡ ʩ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ 

Ñ2,3%. 

ɼʦʩʪʦʠʥʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ: 

1. ʄʝʪʦʜʠʢʘ ʦʯʝʥʴ ʧʨʦʩʪʘ, ʦʩʥʦʚʘʥʘ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ. 

2. ʄʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦʧʦʩʪʘʚʣʷʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ, ʩʣʦʞʥʦʩʪʠ ʠ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʯʠʩʣʘ 

ʧʘʨʘʤʝʪʨʦʚ-ʘʨʛʫʤʝʥʪʦʚ, ʪʦʣʴʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʘ. 

3. ʉʦʧʦʩʪʘʚʣʷʝʤʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʫʶ ʜʣʠʥʫ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

4. ʄʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʪʦʯʥʦʩʪʴ ʩʨʘʚʥʠʚʘʝʤʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ. 

5. ʄʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩ ʟʘʜʘʥʥʦʡ ʩʪʝʧʝʥʴʶ ʥʘʜʝʞʥʦʩʪʠ ʧʦʣʫʯʘʪʴ 

ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦ 

ʩʦʧʦʩʪʘʚʣʷʝʤʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ. 

6. ʄʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ ʜʘʞʝ ʙʝʟ ʩʘʤʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦ 

ʪʘʙʣʠʮʘʤ ʠʩʭʦʜʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. 
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3.2 ʄʝʪʦʜ ʫʪʦʯʥʝʥʠʷ ʥʘʩʳʱʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ɺʅʂ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ 

 

ɺ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʪʦʯʥʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʟʘʣʝʞʝʡ ʥʝʬʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʛʝʦʣʦʛʠʠ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 3D ʤʦʜʝʣʠ, ʧʨʠ ʵʪʦʤ 

ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʪʦʯʥʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ 

ɺʅʂ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ɺʅʂ ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʢʦʥʪʫʨʦʚ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʠ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʣʠʷʝʪ ʥʘ ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ ʥʘʯʘʣʴʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ. ʀʟʫʯʠʤ ʵʪʦʪ ʚʦʧʨʦʩ ʥʘ ʧʨʠʤʝʨʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʉʦʨʦʯʠʥʩʢʦ-ʅʠʢʦʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ɺʅʂ ʩʪʨʦʠʪʩʷ ʩʭʝʤʘ ʦʙʦʩʥʦʚʘʥʠʷ 

ʬʣʶʠʜʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʘʥʥʦʡ ʩʭʝʤʳ ʚʳʙʠʨʘʶʪ ʫʩʣʦʚʥʦ-ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʩʢʚʘʞʠʥʳ, ʢʘʢ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʝ ʠ ʥʝʬʪʝʚʦʜʦʥʘʩʳʱʝʥʥʳʝ, ʪʘʢ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ, 

ʢʨʦʚʣʷ ʧʣʘʩʪʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʬʣʶʠʜʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ. ʅʘ ʩʭʝʤʫ ʥʘʥʦʩʷʪʩʷ ʢʦʣʦʥʢʠ ʨʘʟʨʝʟʦʚ ʩ ʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʤ 

ʧʦʣʦʞʝʥʠʝʤ ʠ ʫʢʘʟʘʥʠʝʤ ʥʘʩʳʱʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɻʀʉ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʨʚʘʣʳ ʧʝʨʬʦʨʘʮʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʨʦʙʦʚʘʥʠʷ ʠ ʠʩʧʳʪʘʥʠʷ ʧʣʘʩʪʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʘʙʩʦʣʶʪʥʫʶ ʦʪʤʝʪʢʫ ɺʅʂ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʣʝʞʠ, ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ. 

ʇʨʠ ʵʪʦʤ ʧʨʠ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ ɺʅʂ ʩʯʠʪʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ, ʝʩʣʠ ʫʨʦʚʥʠ 

ʢʨʦʚʣʠ ʚʦʜʳ ʠ ʧʦʜʦʰʚʳ ʥʝʬʪʠ ʚ ʨʘʟʥʳʭ ʩʢʚʘʞʠʥʘʭ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʢʦʨʠʜʦʨ, ʥʝ 

ʧʨʝʚʳʰʘʶʱʠʡ ʫʜʚʦʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʠ ʚ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʢʚʘʞʠʥʘʭ (1 ʤ ʧʦʛʨʝʰʥʦʩʪʠ ʥʘ 1 ʢʤ ʛʣʫʙʠʥʳ) [74]. ʊʘʢ, ʜʣʷ ʛʣʫʙʠʥʳ 2000 ʤ ɺʅʂ 

ʩʯʠʪʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʨʠ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ, ʝʩʣʠ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʢʨʦʚʣʠ ʚʦʜʳ ʠ 

ʧʦʜʦʰʚʳ ʥʝʬʪʠ ʚ ʩʢʚʘʞʠʥʘʭ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʢʦʨʠʜʦʨ ɺʅʂ Ñ4 ʤ. 

ʆʜʥʘʢʦ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʫʨʦʚʥʷ ɺʅʂ ʚʩʪʨʝʯʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʚ ʩʢʚʘʞʠʥʘʭ, 

ʧʨʦʙʫʨʝʥʥʳʭ ʚ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʚʳʨʘʙʦʪʘʥʥʳʭ ʟʦʥʘʭ ʠʣʠ ʟʦʥʘʭ ʚʦʟʜʝʡʩʪʚʠʷ 

ʟʘʢʘʯʢʠ ʚʦʜʳ, ʭʘʨʘʢʪʝʨ ʥʘʩʳʱʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʢʘʞʝʥʥʳʤ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʥʘʯʘʣʴʥʦʤʫ ʥʘʩʳʱʝʥʠʶ ʧʣʘʩʪʘ ʚ ʜʘʥʥʦʡ ʟʦʥʝ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʝʚʝʨʥʦʡ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ɺʅʂ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʦʞʥʦʩʪʴ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴʶ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ɻʀʉ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʭʘʨʘʢʪʝʨʘ ʥʘʩʳʱʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ ɻʀʉ. 
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ʆʙʦʩʥʦʚʘʥʳ ʦʥʠ ʪʝʤ, ʯʪʦ ʦʰʠʙʢʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʩʳʱʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʥʘ 

ʧʨʠʤʝʨʝ ʉʦʨʦʯʠʥʩʢʦ-ʅʠʢʦʣʴʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

- ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʧʦʨʦʜ, ʪʘʢ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʦʢʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʩʦʜʝʨʞʘʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʥʛʠʜʨʠʪʘ ʠ ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʦʚ, ʠʩʢʘʞʘʶʱʠʭ ʧʦʢʘʟʘʥʠʷ ʤʝʪʦʜʦʚ 

ɹʂɿ ʠ ɹʂ; 

- ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʩʣʝ ʚʩʢʨʳʪʠʷ 

ʧʣʘʩʪʦʚ ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʢʩʢʠʭ ʧʣʘʩʪʦʚ ʧʦʩʣʝ 

ʥʠʞʝʣʝʞʘʱʠʭ ʦʪʣʦʞʝʥʠʡ, ʩ ʤʦʤʝʥʪʘ ʚʩʢʨʳʪʠʷ ʢʦʪʦʨʳʭ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʢʘʨʦʪʘʞʘ 

ʧʨʦʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʠʩʯʠʩʣʷʚʰʝʝʩʷ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʝʩʢʦʣʴʢʠʤʠ ʩʫʪʢʘʤʠ, 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʥʘ 

ʚʦʜʥʦʡ ʦʩʥʦʚʝ. ʕʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʠʩʢʘʞʝʥʠʶ ʠʩʪʠʥʥʳʭ ʫʜʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʩʯʝʪ ʥʘʯʘʣʴʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɻʀʉ 

ʧʨʦʚʦʜʠʣʩʷ ʥʝ ʤʝʪʦʜʦʤ ʫʜʝʣʴʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ ʧʦʨʠʩʪʦʩʪʠ Ŭʦʚ=f(ʂʧ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ, ʢʘʢ ʭʘʨʘʢʪʝʨʘ ʥʘʩʳʱʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ, ʪʘʢ ʠ 

ʥʘʯʘʣʴʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʥʘ ʉʦʨʦʯʠʥʩʢʦ-ʅʠʢʦʣʴʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʠʤʝʣʦ ʩʢʦʨʝʝ 

ʫʩʣʦʚʥʳʡ, ʯʝʤ ʫʚʝʨʝʥʥʳʡ ʭʘʨʘʢʪʝʨ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʘʞʝ ʜʣʷ ɺʅʂ, ʧʨʠʥʷʪʦʛʦ ʜʣʷ ʧʦʜʩʯʝʪʘ ʟʘʧʘʩʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ, ʪʘʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʚʝʜʝʪ ʢ ʪʨʫʜʥʦʩʪʷʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ɺʅʂ ʧʨʠ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʠ. 

ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʫʯʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʩʪʦʚ ʦʢʩʢʦʛʦ 

ʥʘʜʛʦʨʠʟʦʥʪʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʠ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʥʘʩʳʱʝʥʠʝ ʢʦʣʣʝʢʪʦʨʦʚ ʥʝ 

ʚʩʝʛʜʘ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʨʘʚʠʣʴʥʦ, ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʩʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʦʙʦʩʥʦʚʘʥʠʷ ɺʅʂ ʧʨʠ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʫʪʦʯʥʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʟʘʣʝʞʠ. 

ʋʨʦʚʝʥʴ ɺʅʂ ʧʦ ʟʘʣʝʞʘʤ ʥʝʬʪʠ ʉʦʨʦʯʠʥʩʢʦ-ʅʠʢʦʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʦʧʨʝʜʝʣʷʣʩʷ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɻʀʉ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʦ ʜʘʥʥʳʤ ʦʧʨʦʙʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʠʤʝʶʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʠʝ ʩʣʦʞʥʦʩʪʠ: 

- ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʩʳʱʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ; 

- ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʩʪʦʚ-ʦʙʲʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ. 

ʅʘ ʧʨʠʤʝʨʝ ʦʙʦʩʥʦʚʘʥʠʷ ɺʅʂ ʧʦ ʧʣʘʩʪʫ ʆ5 ʥʘ ʅʠʢʦʣʴʩʢʦʤ ʢʫʧʦʣʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʩʣʝʜʫʶʱʝʝ. 

1) ɺʅʂ ʟʘʣʝʞʠ ʥʝʬʪʠ ʧʦ ʧʣʘʩʪʫ ʆ5 ʥʘ ʅʠʢʦʣʴʩʢʦʤ ʢʫʧʦʣʝ ʨʘʥʝʝ ʙʳʣ ʧʨʠʥʷʪ ʧʦ 

ʜʘʥʥʳʤ ɻʀʉ ʚ -2057-2062 ʤ ʩ ʫʯʝʪʦʤ ʩʘʤʦʡ ʥʠʟʢʦʡ ʧʦʜʦʰʚʳ ʥʝʬʪʠ ʚ ʩʢʚ.491 ʥʘ 



 
 

66 

ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʝ -2062.2 ʤ ʠ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʢʨʦʚʣʠ ʚʦʜʳ ʚ ʩʢʚ. 554 ʥʘ ʘʙʩʦʣʶʪʥʦʡ 

ʦʪʤʝʪʢʝ -2056.8 ʤ (ʨʠʩ.3.4). ʋʩʣʦʚʥʦ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɺʅʂ, ʨʘʚʥʦʤʫ -2059.5Ñ2.5 ʤ, ʯʪʦ 

ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʢʦʨʠʜʦʨ -2059.5Ñ4 ʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ɺʅʂ ʤʦʞʝʪ ʧʨʠ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ 

ʩʯʠʪʘʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʦʙʱʠʡ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʢʨʦʚʣʠ ʚʦʜʳ ʠ 

ʧʦʜʦʰʚ rʥʝʬʪʠ ʧʦ ʩʢʚʘʞʠʥʘʤ ʧʦ ʜʘʥʥʳʤ ɻʀʉ ʩʦʩʪʘʚʣʷʝʪ 5 ʤ, ʥʘʧʨʠʤʝʨ, ʚ ʧʘʨʘʭ ʩʢʚʘʞʠʥ 

ˉ335-ˉ554 ʠʣʠ ˉ311-ˉ492 (ʨʠʩ.3.4). 

  

ʈʠʩʫʥʦʢ 3.4 - ʉʭʝʤʘ ʦʙʦʩʥʦʚʘʥʠʷ ɺʅʂ ʥʘ ʅʠʢʦʣʴʩʢʦʤ ʢʫʧʦʣʝ, ʧʣʘʩʪ ʆ5 

 

2) ʀʟ 39 ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʚ ʧʨʝʜʝʣʘʭ ʟʘʣʝʞʠ, 

ɺʅʂ ʥʝ ʚʩʢʨʳʪ ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʞʜʫ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʡ ʠ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʡ ʯʘʩʪʷʤʠ ʟʘʣʝʞʠ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʧʨʦʥʠʮʘʝʤʳʡ ʨʘʟʜʝʣ. 

3) ʆʧʨʦʙʦʚʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʦ ʚ ʚʦʩʴʤʠ ʩʢʚʘʞʠʥʘʭ ʩʦʚʤʝʩʪʥʦ ʩ ʧʣʘʩʪʘʤʠ ʆ5ʘ, ʆ5ʙ, 

ʆ5ʚ, ʆ2, ʆ6, ɹ2. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʘ ʩʭʝʤʝ ʦʙʦʩʥʦʚʘʥʠʷ ɺʅʂ (ʨʠʩ.3.4) ʚʠʜʥʦ ʩʣʝʜʫʶʱʝʝ: 

1) ɺ ʚʦʜʦʥʘʩʳʱʝʥʥʦʡ ʩʢʚ. 334, ʧʨʦʙʫʨʝʥʥʦʡ ʦʢʦʣʦ ʢʦʥʪʫʨʘ ʥʝʬʪʝʥʦʩʥʦʩʪʠ, ʚ 

ʠʥʪʝʨʚʘʣʝ ʘʙʩ.ʦʪʤ. -2057.9-2062.9 ʤ ʧʦʣʫʯʝʥ ʧʨʠʪʦʢ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ, ʢʨʦʚʣʷ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʦʪʙʠʚʘʝʪʩʷ ʥʘ ʦʪʤʝʪʢʝ -2061.7 ʤ; 

2) ɺ ʧʨʝʜʝʣʘʭ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ɺʅʂ, ʚ ʠʥʪʝʨʚʘʣʝ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ -2057-2062 ʤ 

ʧʣʘʩʪ ʧʝʨʬʦʨʠʨʦʚʘʥ ʪʦʣʴʢʦ ʚ ʩʢʚʘʞʠʥʘʭ ˉˉ354, 366, 369. 

-  ʉʢʚ.354 ʨʘʙʦʪʘʣʘ ʩ 15.11.2002 ʛ. ʚ ʠʥʪʝʨʚʘʣʝ ʧʝʨʬʦʨʘʮʠʠ 2201-2207 (-2054.5-

2060.5) ʤ. ɼʝʙʠʪ ʥʝʬʪʠ ʥʘ 10.2005 ʛ. ʩʦʩʪʘʚʠʣ 9.5 ʤ
3
/ʩʫʪ, ʚʦʜʳ - 0.5 ʤ

3
/ʩʫʪ. ɺ ʮʝʣʦʤ ʠʟ 

ʩʢʚʘʞʠʥʳ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 15142 ʪ ʥʝʬʪʠ ʥʘ 1352 ʪ ʚʦʜʳ, 95% ʥʘ 5 % ʠʟ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 
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ʞʠʜʢʦʩʪʠ. ʇʦʜʦʰʚʘ ʥʝʬʪʠ ʧʦ ɻʀʉ ʦʪʙʠʚʘʝʪʩʷ ʥʘ ʦʪʤʝʪʢʝ -2059.6 ʤ. ʇʦʯʪʠ ʙʝʟʚʦʜʥʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʧʦʛʨʘʥʠʯʥʦʛʦ ʨʘʟʜʝʣʘ ʥʘ ɺʅʂ. 

-  ɺ ʩʢʚ. 366 (29.11.2002) ʚ ʠʥʪʝʨʚʘʣʝ ʧʝʨʬʦʨʘʮʠʠ 2249-2254 (-2054.4-2059.3) ʤ 

ʜʝʙʠʪ ʥʝʬʪʠ ʩʦʩʪʘʚʠʣ 9.9 ʤ
3
/ʩʫʪ, ʚʦʜʳ ï 11.3 ʤ

3
/ʩʫʪ, ʧʦʜʦʰʚʘ ʥʝʬʪʠ ʧʦ ɻʀʉ ʚʩʢʨʳʪʘ ʥʘ 

ʦʪʤʝʪʢʝ -2054.6 ʤ, ʘ ʢʨʦʚʣʷ ʚʦʜʳ ï ʥʘ ʘʙʩ.ʦʪʤ. -2057 ʤ (ʩʢʚʘʞʠʥʘ ʩ 03.2007 ʛ. 

ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ). ʆʜʥʘʢʦ ʧʣʘʩʪ ʚ ʩʢʚʘʞʠʥʝ ʧʝʨʬʦʨʠʨʦʚʘʥ ʩʦʚʤʝʩʪʥʦ ʩ ʥʠʞʝʣʝʞʘʱʠʤ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʤ ʧʣʘʩʪʦʤ ʆ5ʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʙʦʚʘʥʠʷ 

ʚ ʩʢʚ. 366 ʠʩʢʘʞʝʥʘ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʝʝ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʠʟ ʦʙʦʩʥʦʚʘʥʠʷ ɺʅʂ. 

-  ɺ ʩʢʚ. 369 (11.02.2003) ʚ ʠʥʪʝʨʚʘʣʘʭ ʧʝʨʬʦʨʘʮʠʠ 2222.0-2231.0 ʤ (-2056.2-

2065.2 ʤ) ʠ 2234.6-2236.4 ʤ (-2068.5-2070.5) ʤ ʜʝʙʠʪ ʥʝʬʪʠ ʩʦʩʪʘʚʠʣ 2.5 ʪ/ʩʫʪ, ʚʦʜʳ ï 2.7 

ʪ/ʩʫʪ, ʧʦʜʦʰʚʘ ʥʝʬʪʠ ʧʦ ɻʀʉ ʚʩʢʨʳʪʘ ʥʘ ʦʪʤʝʪʢʝ -2057.6 ʤ, ʢʨʦʚʣʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ ʥʘ ʦʪʤʝʪʢʝ -2061.0 (ʩʢʚʘʞʠʥʘ ʩ 01.2008 ʛ. ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ). ʇʣʘʩʪ ʆ5 ʚ 

ʩʢʚʘʞʠʥʝ ʧʝʨʬʦʨʠʨʦʚʘʥ ʢʘʢ ʚ ʚʦʜʦʥʝʬʪʝʥʘʩʳʱʝʥʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʘ, ʪʘʢ ʠ ʚ ʯʠʩʪʦ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʡ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʦ ʩ ʥʠʞʝʣʝʞʘʱʠʤʠ ʚʦʜʦʥʘʩʳʱʝʥʥʳʤʠ ʧʣʘʩʪʘʤʠ ʆ5ʙ ʠ 

ʆ5ʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʙʦʚʘʥʠʷ ʚ ʩʢʚ. 369, ʪʘʢ ʞʝ ʢʘʢ ʚ ʩʢʚ. 

366, ʠʩʢʘʞʝʥʘ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ, ʠ ʝʝ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʠʟ ʦʙʦʩʥʦʚʘʥʠʷ ɺʅʂ. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʜʦʰʚʘ ʥʝʬʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʙʦʚʘʥʠʷ ʧʨʦʭʦʜʠʪ ʧʦ 

ʠʟʦʛʠʧʩʝ -2059.6 ʤ, ʘ ʢʨʦʚʣʷ ʚʦʜʳ ï ʥʘ ʦʪʤʝʪʢʝ -2061.7 ʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʘʥʥʳʤ ɻʀʉ ʠ ʦʧʨʦʙʦʚʘʥʠʷ ʩʢʚʘʞʠʥ 354 ʠ 334 ʤʦʞʥʦ ʩʯʠʪʘʪʴ, 

ʯʪʦ ɺʅʂ ʧʦ ʟʘʣʝʞʠ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ -2059.6-2061.7 ʤ ʠ ʚ 

ʩʨʝʜʥʝʤ ʧʨʦʭʦʜʠʪ ʥʘ ʦʪʤʝʪʢʝ -2060.6 ʤ. 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʥʘʩʳʱʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʜʨʫʛʠʭ ʩʢʚʘʞʠʥ ʚ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʥʫʞʥʦ ʧʨʠʚʝʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤ ʢʦʨʠʜʦʨʦʤ ɺʅʂ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʭ ʥʘʩʳʱʝʥʠʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ɻʀʉ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʝʨʥʦ. 

ʋʤʝʥʴʰʝʥʠʝ ʢʦʨʠʜʦʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ɺʅʂ ʩ 5 ʤ ʜʦ 1 ʤ ʦʙʣʝʛʯʠʣʦ ʧʦʩʪʨʦʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ɺʅʂ ʧʨʠ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʘ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʥʘʩʳʱʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ 

ʧʨʠʚʝʣʦ ʢ ʫʪʦʯʥʝʥʠʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʟʘʣʝʞʠ. 

 

3.3 ʄʝʪʦʜ ʛʝʦʤʝʪʨʠʟʘʮʠʠ ʟʘʣʝʞʠ ʥʝʬʪʠ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʠʚʦʡ 

 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ (ʛʣʘʚʘ 2), ʙʦʣʴʰʦʝ ʚʣʠ̫ʥʠʝ ʥʘ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʘʧʘʩʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʚʠʟʠʝʡ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʠʩʭʦʜʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʣʘʩʪʦʚ ʠ ʪʦʯʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ 
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ʧʫʪʝʡ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʘʣʝʞʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʧʠʣʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [9, 10]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʧʠʣʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʘʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʚʧʝʨʚʳʝ ʩ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘʥʠʷ ʛʨʘʥʠʮ ʥʝʬʪʷʥʦʡ ʟʘʣʝʞʠ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʛʨʘʥʠʮ ʥʝʬʪʷʥʦʡ ʟʘʣʝʞʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʘʙʦʪʳ [9, 10, 11, 58], ʘ ʪʘʢʞʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʧʠʣʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʚʳʜʝʣʝʥʠʷ J-ʬʫʥʢʮʠʠ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʣʘʩʪʦʚ ʠ ʪʦʯʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ [28, 29, 61]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʘʣʝʞʠ  

ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʧʠʣʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ [84]. 

ʐʠʨʦʢʦ ʠʟʚʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʧʠʣʣʷʨʥʳʭ ʢʨʠʚʳʭ (ʢʨʠʚʳʭ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ - ʟʘʚʠʩʠʤʦʩʪʝʡ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ Pc ʦʪ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚʘʭ (ʌɽʉ)) [9] ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʝʬʪʝʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ ʟʘʣʝʞʠ ʚ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ, ʯʪʦ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʛʜʝ ʧʝʨʝʭʦʜʥʘʷ ʟʦʥʘ ʜʦʩʪʠʛʘʝʪ ʧʦ ʚʳʩʦʪʝ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ [9] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʨʫʛʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʘʧʠʣʣʷʨʥʳʭ ʢʨʠʚʳʭ - ʜʣʷ 

ʛʝʦʤʝʪʨʠʟʘʮʠʠ ʟʘʣʝʞʝʡ. ʇʦʤʠʤʦ ʦʙʳʯʥʳʭ ʛʨʘʥʠʮ ʟʘʣʝʞʠ (ʚʥʝʰʥʠʡ ʢʦʥʪʫʨ ɺʅʂ, ʣʠʥʠʷ 

ʣʠʪʦ-ʬʘʮʠʘʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ, ʥʝʧʨʦʥʠʮʘʝʤʳʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʘʟʣʦʤ ʠ ʜʨ.) ʚ ʥʝʡ 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʦʚʳʡ ʚʠʜ ʛʨʘʥʠʮʳ ʟʘʣʝʞʠ ʚ ʚʠʜʝ ʢʘʧʠʣʣʷʨʥʦʛʦ ʙʘʨʴʝʨʘ. ʅʘ ʧʨʠʤʝʨʝ 

ʧʣʘʩʪʘ ʖʉ1 ʂʦʛʘʣʳʤʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ [9] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ 

(ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʌʕʉ) ʢʘʧʠʣʣʷʨʥʳʝ ʩʠʣʳ ʚ ʧʦʨʦʜʝ ʤʦʛʫʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ 

ʤʠʛʨʘʮʠʠ ʥʝʬʪʠ ʧʦ ʣʘʪʝʨʘʣʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʩʦʩʝʜʩʪʚʫ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʨʦʩʣʦʝʚ ʩ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʤʠ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʝ (ɸʆ) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʦʡ-

ʣʠʙʦ ʚʠʜʠʤʦʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʛʨʘʥʠʮʳ ʟʘʣʝʞʠ. 

ʆʜʥʘʢʦ ʦʙʳʯʥʦ ʦʙʲʝʤ ʢʘʧʠʣʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʯʝʥʴ ʤʘʣ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʬʦʥʜʦʤ ʩʢʚʘʞʠʥ, ʚ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʳ ʌɽʉ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʤʝʪʦʜ ʛʝʦʤʝʪʨʠʟʘʮʠʠ ʟʘʣʝʞʠ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʠʚʦʡ ʥʘ ʧʨʠʤʝʨʝ 

ʧʣʘʩʪʘ ɹ2 ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ʅʘ ʨʠʩʫʥʢʝ 3.5 ʧʦʢʘʟʘʥʳ ʢʘʧʠʣʣʷʨʥʳʝ ʢʨʠʚʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʈʩ ʦʪ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʧʠʣʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʧʦʨʠʩʪʦʩʪʴ m ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʂ. ʉʦʛʣʘʩʥʦ [74], ʩ ʮʝʣʴʶ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʟʥʘʯʝʥʠʡ ʈʩ ʧʦ ʧʨʦʙʘʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʨʠʩʪʦʩʪʠ ʠ 
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ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʢʘʧʠʣʣʷʨʥʳʭ ʢʨʠʚʳʭ ʚʳʯʠʩʣʷʝʪʩʷ J-ʬʫʥʢʮʠʷ ʃʝʚʝʨʝʪʪʘ ʧʦ 

ʬʦʨʤʫʣʝ [110] 

qs cosÖ
=

mKPc
J ,      (3.1) 

ʛʜʝ ů ï ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ, ɗ ï ʫʛʦʣ ʩʤʘʯʠʚʘʥʠʷ. 

ʊʘʢ ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ů ʠ ɗ ʧʦ ʣʘʪʝʨʘʣʠ ʥʝʠʟʚʝʩʪʥʦ, ʥʘ ʧʨʘʢʪʠʢʝ 

ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʧʦʩʪʦʷʥʥʳʤʠ. ʇʦʵʪʦʤʫ J-ʬʫʥʢʮʠʷ ʧʨʠʤʝʪ ʚʠʜ  

A

mKPc
J= ,      (3.2) 

ʛʜʝ constA =Ö= qs cos . ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʠʥʷʪʦ A=1. 

ʉʦʛʣʘʩʥʦ [74], ʟʘʚʠʩʠʤʦʩʪʴ J-ʬʫʥʢʮʠʠ ʦʪ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ 

ʚʳʨʘʞʝʥʠʝʤ (ʨʠʩ. 3.6) 

bʂʚaJ -Ö=       (3.3) 

ɽʩʣʠ ʧʨʦʣʦʛʘʨʠʬʤʠʨʦʚʘʪʴ ʦʙʝ ʯʘʩʪʠ ʬʦʨʤʫʣʳ (3.3), ʧʦʣʫʯʠʪʩʷ ʫʨʘʚʥʝʥʠʝ 

ʣʠʥʝʡʥʦʛʦ ʪʠʧʘ, ʛʨʘʬʠʯʝʩʢʠ ʦʧʠʩʳʚʘʝʤʦʝ ʧʨʷʤʦʡ. ʆʜʥʘʢʦ ʥʘ ʨʠʩʫʥʢʝ 3.7 ʚʠʜʥʦ, ʯʪʦ 

ʬʘʢʪʠʯʝʩʢʠ ʟʘʚʠʩʠʤʦʩʪʴ J-ʬʫʥʢʮʠʠ ʦʪ ʂʚ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʷʤʦʡ. ʉʢʦʨʝʝ ʵʪʫ ʟʘʚʠʩʠʤʦʩʪʴ ʩʣʝʜʫʝʪ ʦʧʠʩʳʚʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʜʚʫʭ 

ʧʨʷʤʳʭ (ʨʠʩ.3.8). ʋʨʘʚʥʝʥʠʷ ʵʪʠʭ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʨʷʤʳʭ ʙʫʜʫʪ 

í
ì
ë

>>+-=

¢¢+-=

%5,94975.1218.51124.25

%5,94975.12559.43507.1

ʂʚʠʣʠXʧʨʠXY

ʂʚʠʣʠXʧʨʠXY
,  (3.4) 

ʛʜʝ )(ʂʚLgX= ; )()( mKPcLgJLgY == ; ʂʚ ï 0ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ, %; Pc ï ʢʘʧʠʣʣʷʨʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʢʇʘ; K ï ʧʨʦʥʠʮʘʝʤʦʩʪʴ, 10
-3
ʤʢʤ

2
; m ï ʧʦʨʠʩʪʦʩʪʴ, %.  

ɸʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ ʧʨʷʤʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʝ ʩ X = 1,975, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʂʚ = 94.5%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʚʠʩʠʤʦʩʪʴ J-ʬʫʥʢʮʠʠ ʦʪ ʂʚ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʩʠʩʪʝʤʦʡ: 

í
ì
ë

>Ö=

¢Ö=
-

-

%5,9410

%5,9418026
124,25218,51

3507,1

ʂʚʧʨʠʂʚJ

ʂʚʧʨʠʂʚJ
.    (3.5) 

ɺʳʨʘʟʠʚ ʈʩ ʠʟ ʬʦʨʤʫʣʳ (3.2), ʧʦʣʫʯʠʤ ʠʟ (3.5) ʬʦʨʤʫʣʫ ʦʙʦʙʱʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʈʩ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚ, ʧʦʨʠʩʪʦʩʪʠ m ʠ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ K ï ʬʦʨʤʫʣʫ ʦʙʦʙʱʝʥʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʠʚʦʡ: 

î
î

í

î
î

ì

ë

>
Ö

=

¢
Ö

=

-

-

%5,94
10

%5,94
18026

124,25218,51

3507,1

ʂʚʧʨʠ
mK

ʂʚ
Pc

ʂʚʧʨʠ
mK

ʂʚ
Pc

.     (3.6) 
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ʈʠʩʫʥʦʢ 3.5 - ʂʘʧʠʣʣʷʨʥʳʝ ʢʨʠʚʳʝ ʧʦ ʧʣʘʩʪʫ ɹ2 ʩʢʚʘʞʠʥʳ 355 ɹʘʡʪʫʛʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʨʦʥʠʮʘʝʤʦʩʪʠ K (10
-3
ʤʢʤ

2
) / ʧʦʨʠʩʪʦʩʪʠ m (%) 

 

 

ʈʠʩʫʥʦʢ 3.6 - ɿʘʚʠʩʠʤʦʩʪʴ J-ʬʫʥʢʮʠʠ ʦʪ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ 
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ʈʠʩʫʥʦʢ 3.7 - ɿʘʚʠʩʠʤʦʩʪʴ J-ʬʫʥʢʮʠʠ ʦʪ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ 

(ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʦʜʥʦʡ ʧʨʷʤʦʡ) 

 

ʈʠʩʫʥʦʢ 3.8 - ɿʘʚʠʩʠʤʦʩʪʴ J-ʬʫʥʢʮʠʠ ʦʪ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ 

(ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʜʚʫʭ ʧʨʷʤʳʭ) 
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ʇʨʠʤʝʨ ʦʙʦʙʱʝʥʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʠʚʦʡ ʧʨʠ K = 169Ŀ10
-3
ʤʢʤ

2
 ʠ m = 15,9% 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.9. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʪʘʤ ʞʝ ʧʨʠʚʝʜʝʥʳ ʪʦʯʢʠ ʠʩʭʦʜʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ 

ʢʨʠʚʦʡ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʢʘʧʠʣʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ. 

 

ʈʠʩʫʥʦʢ 3.9 - ʆʙʦʙʱʝʥʥʘʷ ʢʘʧʠʣʣʷʨʥʘʷ ʢʨʠʚʘʷ ʧʨʠ K=169 10
-3
ʤʢʤ

2
 ʠ m=15.9% 

 

ʇʦ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʠʚʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʧʠʣʣʷʨʥʦʝ ʜʘʚʣʝʥʠʝ ʩʤʝʱʝʥʠʷ ʈʩ.ʩʤ ï 

ʜʘʚʣʝʥʠʝ ʥʘʯʘʣʘ ʬʠʣʴʪʨʘʮʠʠ ʥʝʬʪʠ. ɼʣʷ ʵʪʦʛʦ:  

1) ʂʘʧʠʣʣʷʨʥʫʶ ʢʨʠʚʫʶ ʧʝʨʝʩʪʨʘʠʚʘʶʪ ʚ ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ: 

ʣʦʛʘʨʠʬʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ. 

2) ʅʘ ʛʨʘʬʠʢʝ ʚʳʙʠʨʘʶʪ ʧʣʘʪʦʦʙʨʘʟʥʳʡ ʫʯʘʩʪʦʢ ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʛʠʡ 

ʙʣʠʟʢʠʡ ʢ ʧʨʷʤʦʤʫ ʫʯʘʩʪʦʢ ʛʨʘʬʠʢʘ. 

3) ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʦʜʦʣʞʝʥʠʷ ʧʣʘʪʦʦʙʨʘʟʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʦʩʴʶ ʂʚ = 100% ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʚʣʝʥʠʶ ʥʘʯʘʣʘ ʬʠʣʴʪʨʘʮʠʠ ʥʝʬʪʠ - ʢʘʧʠʣʣʷʨʥʦʤʫ 

ʜʘʚʣʝʥʠʶ ʩʤʝʱʝʥʠʷ ʈʩ.ʩʤ. 

ʀʟ ʨʠʩʫʥʢʘ 3.9 ʚʠʜʥʦ, ʯʪʦ ʧʨʦʜʦʣʞʝʥʠʝ ʧʣʘʪʦʦʙʨʘʟʥʦʛʦ ʫʯʘʩʪʢʘ ʷʚʣʷʝʪʩʷ 

ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʛʨʘʬʠʢʫ çLg(ʈʩ)è - çʂʚè ʚ ʪʦʯʢʝ ʠʟʣʦʤʘ ʛʨʘʬʠʢʘ ï ʚ ʪʦʯʢʝ ʩ ʂʚ = 94,5%. 

ʇʦʵʪʦʤʫ, ʤʦʜʠʬʠʮʠʨʫʷ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʦʜʭʦʜ, ʜʘʣʝʝ ʘʥʘʣʠʪʠʯʝʩʢʠ ʚʳʚʦʜʠʪʩʷ ʬʦʨʤʫʣʘ 

ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʷ ʦʪ ʌɽʉ. 

ʋʨʘʚʥʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʨʘʚʥʦ 

)( 000 XXYYY -Ö¡+= ,     (3.7) 
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ʛʜʝ  X=ʂʚ, %;   X0=94.5%;  Y=Lg(Pc, ʢʇʘ);  
ö
ö

÷

õ

æ
æ

ç

å Ö
=

-

mK
LgY

3507.1

0

5.9418026
; 

( )¡--=

¡

ö
ö

÷

õ

æ
æ

ç

å

ö
ö

÷

õ

æ
æ

ç

å Ö
=¡

-

)()(3507.1)18026(
18026 3507.1

mKLgʂʚLgLg
mK

ʂʚ
LgY ;

ʂʚ
Lnʂʚ

Y 5866.0
)10(

3507.1
-=

Ö

-
=¡  

ʇʨʠ X=ʂʚ=100% ʫʨʘʚʥʝʥʠʝ (7) ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

( ) ( )mKLg
mK

LgY -=-Ö-
ö
ö

÷

õ

æ
æ

ç

å Ö
=

-

55354.15.94100
5.94

5866.05.9418026 3507.1

. 

ʆʪʩʶʜʘ ʢʘʧʠʣʣʷʨʥʦʝ ʜʘʚʣʝʥʠʝ ʩʤʝʱʝʥʠʷ ʨʘʚʥʦ: 

( )( )

mK
ʩʤPc

mKLg 77.35
10.

55354,1
==

- .     (3.8) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʚʝʜʝʥʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʷ ʦʪ ʌɽʉ (3.8). ʕʪʘ ʬʦʨʤʫʣʘ ʧʦʟʚʦʣʷʝʪ ʜʣʷ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ, ʚ ʢʦʪʦʨʦʡ 

ʠʟʚʝʩʪʥʳ ʟʥʘʯʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ K ʠ ʧʦʨʠʩʪʦʩʪʠ m, ʦʧʨʝʜʝʣʠʪʴ ʜʘʚʣʝʥʠʝ ʩʤʝʱʝʥʠʷ 

ʈʩ.ʩʤ.  

ɼʘʣʝʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [9], ʩʪʨʦʠʪʩʷ ʢʘʨʪʘ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʷ ʧʦ 

ʧʣʘʩʪʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢʘʧʠʣʣʷʨʥʦʛʦ ʙʘʨʴʝʨʘ ï ʥʝʧʨʦʥʠʮʘʝʤʦʛʦ 

ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʥʝʬʪʠ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʢʨʘʥʘ.  

ɺ ʨʘʙʦʪʝ [9] ʧʨʠʚʝʜʝʥʘ ʬʦʨʤʫʣʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʘʢʢʫʤʫʣʠʨʫʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʢʨʘʥʘ: 

81,9)(

)(
max

Ö-

-
=

ʅɺ

ʅʕ ʈʩPʩ
h

rr
,     (3.9) 

ʛʜʝ hmax ï ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʚʳʩʦʪʘ ʟʘʣʝʞʠ ʥʝʬʪʠ, ʢʦʪʦʨʫʶ ʩʧʦʩʦʙʝʥ ʫʜʝʨʞʠʚʘʪʴ 

ʢʘʧʠʣʣʷʨʥʳʡ ʙʘʨʴʝʨ, ʤ; ʈʩ
ʕ
 ʠ ʈʩ

ʅ
 - ʢʘʧʠʣʣʷʨʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘʯʘʣʘ ʬʠʣʴʪʨʘʮʠʠ ʚ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʤ ʵʢʨʘʥʝ ʠ ʚ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʡ ʧʦʨʦʜʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʇʘ; ɟɺ ʠ ɟʅ ï 

ʧʣʦʪʥʦʩʪʴ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʠ ʥʝʬʪʠ, ʛ/ʩʤ
3
.  

ʊʘʢ ʢʘʢ ʜʣʷ ʧʣʘʩʪʘ ɹ2 ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʣʦʪʥʦʩʪʴ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ 

ʨʘʚʥʘ ɟʅ=0,8814 ʛ/ʩʤ
3
, ʘ ʚʦʜʳ - ɟɺ=1,158 ʛ/ʩʤ

3
, ʧʦʣʫʯʘʝʤ ʠʟ ʬʦʨʤʫʣʳ (3.9), ʯʪʦ ʢʘʞʜʳʡ 1 

ʤʝʪʨ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʢʨʘʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʝʨʝʧʘʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʷ: 

=Ö-Ö=Ö-Ö= 81.9)8814.0158.1(181,9)( ʅɺhdPc rr 2,7 ʢʇʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʘʞʜʳʝ 2,7 ʢʇʘ ʧʝʨʝʧʘʜʘ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʷ ʚʝʜʫʪ ʢ ʧʦʚʳʰʝʥʠʶ ɺʅʂ ʥʘ 1 ʤ.  
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʧʦʩʪʨʦʝʥʥʫʶ ʢʘʨʪʫ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʩʤʝʱʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ ʟʘʣʝʞʠ: 

1. ʂʘʨʪʘ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʷ ʧʝʨʝʩʪʨʘʠʚʘʝʪʩʷ ʚ ʢʘʨʪʫ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʚʥʷ ɺʅʂ ʟʘ ʩʯʝʪ ʢʘʧʠʣʣʷʨʥʦʛʦ ʙʘʨʴʝʨʘ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʢʘʨʪʳ 

ʥʘ ʚʳʯʠʩʣʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (ʜʣʷ ʧʣʘʩʪʘ ɹ2 ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ - 2,7).  

2. ʉʦʚʤʝʩʪʠʚ ʠʩʭʦʜʥʫʶ ʢʘʨʪʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʥʷʪʦʛʦ ɺʅʂ ʩ 

ʢʘʨʪʦʡ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ɺʅʂ, ʧʦʣʫʯʘʝʤ ʢʘʨʪʫ ʫʨʦʚʥʷ ɺʅʂ ʩ ʫʯʝʪʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʙʘʨʴʝʨʘ.  

3. ʉʦʚʤʝʩʪʠʚ ʧʦʣʫʯʝʥʥʫʶ ʢʘʨʪʫ ʩʦ ʩʪʨʫʢʪʫʨʥʦʡ ʢʘʨʪʦʡ ʢʨʦʚʣʠ ʢʦʣʣʝʢʪʦʨʘ ʜʘʥʥʦʛʦ 

ʧʣʘʩʪʘ, ʧʦʣʫʯʠʤ ʛʨʘʥʠʮʳ ʟʘʣʝʞʠ.  

4. ɺ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʛʨʘʥʠʮʳ ʟʘʣʝʞʠ ʨʘʩʭʦʜʷʪʩʷ ʩ ʚʥʝʰʥʠʤ ʢʦʥʪʫʨʦʤ ɺʅʂ, 

ʧʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʵʪʠ ʛʨʘʥʠʮʳ ʷʚʣʷʶʪʩʷ ʢʘʧʠʣʣʷʨʥʳʤ ʙʘʨʴʝʨʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʧʠʣʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʫʪʝʤ 

ʚʳʜʝʣʝʥʠʷ ʦʙʦʙʱʝʥʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʠʚʦʡ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʛʝʦʤʝʪʨʠʟʘʮʠʶ 

ʥʝʬʪʷʥʦʡ ʟʘʣʝʞʠ. 

 

3.4. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ ʟʘʣʝʞʠ ʥʝʬʪʠ 

 

ɺ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʜʦʩʪʦʚʝʨʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʨʷʜʫ ʩ 

ʜʨʫʛʠʤʠ ʧʦʜʩʯʝʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʯʘʣʴʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ 

ʧʣʘʩʪʦʚ (ʂʥ).  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ 

ʧʦ ʛʝʦʬʠʟʠʢʝ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ɸʨʯʠ-ɼʘʭʥʦʚʘ (ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚ ʦʪ ʧʦʨʠʩʪʦʩʪʠ m ʠ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʋʕʉ) ʧʣʘʩʪʘ): 

ʪ
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ʛʜʝ Rʚ ï ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ; Rʧ ï ʋʕʉ ʧʣʘʩʪʘ; a, t, 1/m, n ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʭʘʨʘʢʪʝʨʥʳʝ 

ʜʣʷ ʛʦʨʥʦʡ ʧʦʨʦʜʳ. 

ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ. 

1. ɺ ʪʦʥʢʠʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʨʦʧʣʘʩʪʢʘʭ (ʤʝʥʝʝ 1,5 ʤ) ʦʧʨʝʜʝʣʝʥʠʝ ʋʕʉ 

ʥʝʜʦʩʪʦʚʝʨʥʦ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. 

2. ɺ ʧʨʦʧʣʘʩʪʢʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʦʙʚʦʜʥʝʥʠʶ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʯʘʣʴʥʦʤʫ. 
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3. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʧʣʘʩʪʝ ʧʦʨʦʜ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ (ʧʠʨʠʪ ʠ ʪ.ʧ.) 

ʧʦʢʘʟʘʥʠʷ ʋʕʉ ʠʩʢʘʞʘʶʪʩʷ. 

4. ʅʝ ʫʯʠʪʳʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ.  

ʇʦʜ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʦʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʟʦʥʘ ʜʚʫʭʬʘʟʥʦʡ ʬʠʣʴʪʨʘʮʠʠ 

ʥʝʬʪʠ ʩ ʚʦʜʦʡ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʣʘʩʪʘʭ ʤʝʞʜʫ ʟʦʥʦʡ 

ʦʜʥʦʬʘʟʥʦʡ ʬʠʣʴʪʨʘʮʠʝʡ ʚʦʜʳ (ʥʠʞʝ ʫʨʦʚʥʷ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʢʦʥʪʘʢʪʘ (ɺʅʂ)) ʠ ʟʦʥʦʡ 

ʦʜʥʦʬʘʟʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʥʝʬʪʠ (ʟʦʥʦʡ ʧʨʝʜʝʣʴʥʦʛʦ ʥʝʬʪʝʥʘʩʳʱʝʥʠʷ). ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʚ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʋʨʘʣʦ-ʇʦʚʦʣʞʴʷ ʧʝʨʝʭʦʜʥʘʷ ʟʦʥʘ ʦʙʳʯʥʦ ʠʤʝʝʪ ʚʳʩʦʪʫ ʤʝʥʝʝ ʤʝʪʨʘ ʠ 

ʝʶ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ ʚ ʨʘʩʯʝʪʘʭ, ʪʦ ʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʨʘʟʤʝʨʳ 

ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ ʜʦʩʪʠʛʘʶʪ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ [108], ʯʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʫ ʫʯʝʪʘ 

ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʂʚ ʠ ʜʘʣʝʝ ʂʥ. ʇʨʠ ʵʪʦʤ ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʫʤʝʥʴʰʝʥʠʷ ʂʥ ʚʥʠʟ ʧʦ ʨʘʟʨʝʟʫ ʦʪ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʜʦ ʦʩʪʘʪʦʯʥʦʛʦ 

ʥʝʬʪʝʥʘʩʳʱʝʥʠʷ ʥʘ ɺʅʂ ʠ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʟʝʨʢʘʣʝ ʯʠʩʪʦʡ ʚʦʜʳ (ɿʏɺ).  

ʊʨʘʜʠʮʠʦʥʥʦ ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʬʪʝʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ 

ʟʘʣʝʞʠ ʚ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʢʘʧʠʣʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ - 

ʢʘʧʠʣʣʷʨʥʳʝ ʢʨʠʚʳʝ (ʢʨʠʚʳʝ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ - ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ Pʩ ʦʪ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ 

ʩʚʦʡʩʪʚʘʭ (ʌɽʉ) ʧʦʨʦʜʳ). ʂʨʦʤʝ ʦʧʨʝʜʝʣʝʥʠʷ ʂʥ ʚ ʧʦ ʚʳʩʦʪʝ ʟʘʣʝʞʠ, ʢʘʧʠʣʣʷʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʜʣʷ ʨʝʰʝʥʠʷ ʜʨʫʛʦʡ ʟʘʜʘʯʠ - ʛʝʦʤʝʪʨʠʟʘʮʠʠ 

ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʧʫʪʝʤ ʚʳʜʝʣʝʥʠʷ ʢʘʧʠʣʣʷʨʥʦʛʦ ʙʘʨʴʝʨʘ [84, 83]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʂʥ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. 

1. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʢʘʧʠʣʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ ʂʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʈʩ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʠ K ʠ ʧʦʨʠʩʪʦʩʪʠ m ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ. 

2. ʇʦ ʜʘʥʥʳʤ ʢʘʧʠʣʣʷʨʥʳʭ ʢʨʠʚʳʭ ʚʳʯʠʩʣʷʝʪʩʷ J-ʬʫʥʢʮʠʷ ʃʝʚʝʨʝʪʪʘ ʧʦ 

ʬʦʨʤʫʣʝ (3.1), ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʩʪʚʦ ʥʦʨʤʘʣʠʟʘʮʠʠ ʟʥʘʯʝʥʠʡ ʢʘʧʠʣʣʷʨʥʳʭ 

ʜʘʚʣʝʥʠʡ Pʩ ʧʦ ʧʨʦʙʘʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʨʠʩʪʦʩʪʠ m ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʂ. 

3. ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ J-ʬʫʥʢʮʠʝʡ ʠ ʂʚ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʬʦʨʤʫʣʦʡ (3.3). 

4. ʂʘʧʠʣʣʷʨʥʦʝ ʜʘʚʣʝʥʠʝ ʈʩ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʪʦʡ h ʥʘʜ ɿʏɺ ʬʦʨʤʫʣʦʡ: 

hgPʩ ʅɺ ÖÖ-= )( rr ,     (3.11) 

ʛʜʝ ɟɺ ʠ ɟʅ ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ ʠ ʥʝʬʪʠ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; g ï ʫʩʢʦʨʝʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ; h ï ʚʳʩʦʪʘ ʥʘʜ ɿʏɺ. 

5. ʆʪʩʶʜʘ, ʧʨʠʨʘʚʥʠʚʘʷ ʧʨʘʚʳʝ ʯʘʩʪʠ (3.1) ʠ (3.3), ʩ ʫʯʝʪʦʤ (3.11) ʠ ʚʳʜʝʣʠʚ 

ʂʚ, ʧʦʣʫʯʘʝʤ ʬʦʨʤʫʣʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʚʳʯʠʩʣʠʪʴ ʂʚ ʜʣʷ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ K, m ʠ 

ʚʳʩʦʪʦʡ ʥʘʜ ɿʏɺ (h): 
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ʛʜʝ 3,183 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʟʤʝʨʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʫʣʳ. 

6. ʇʦʜʙʠʨʘʷ ʟʥʘʯʝʥʠʝ ʟʝʨʢʘʣʘ ʯʠʩʪʦʡ ʚʦʜʳ (ɿʏɺ) ʠ ʦʧʨʝʜʝʣʷʷ ʟʥʘʯʝʥʠʝ h, 

ʚʳʯʠʩʣʷʶʪ ʟʥʘʯʝʥʠʷ ʂʚ ʧʦ J-ʬʫʥʢʮʠʠ (3.12) ʧʦ ʧʨʦʩʣʦʷʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ 

ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʟʥʘʯʝʥʠʷʤ ʂʚ ʧʦ ʬʦʨʤʫʣʝ ɸʨʯʠ (3.10). 

7. ʂʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ J-ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

ʂʥ=100-ʂʚ, %  ʠʣʠ  ʂʥ=1-ʂʚ, ʜʦʣʠ ʝʜ.    (3.13) 

ʆʜʥʘʢʦ ʚ ʧʨʘʢʪʠʢʝ ʩʦʟʜʘʥʠʷ ɻʀʉ ʙʳʚʘʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʢʘʧʠʣʣʷʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʜʘʥʥʦʤʫ ʧʣʘʩʪʫ ʦʪʩʫʪʩʪʚʫʶʪ, ʠʣʠ ʠʭ ʦʙʲʝʤ ʦʯʝʥʴ ʤʘʣ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ J-

ʬʫʥʢʮʠʠ. ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʩʪʦʠʪ ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʥʦʚʳʭ, ʧʦʢʘ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʟʘʣʝʞʝʡ ʥʝʬʪʠ.  

ʇʦʵʪʦʤʫ ʟʜʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʂʥ ʧʦ ʚʳʩʦʪʝ ʟʘʣʝʞʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʙʘʟʳ ɻʀʉ ʠʣʠ ʢʝʨʥʘ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʂʥ ʧʦ ʚʳʩʦʪʝ ʟʘʣʝʞʠ ʥʘ ʦʩʥʦʚʝ 

ʢʘʧʠʣʣʷʨʥʳʭ ʢʨʠʚʳʭ ʧʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʜʘʥʥʳʭ ʙʘʟʳ ɻʀʉ ʠ ʟʘʚʠʩʠʤʦʩʪʷʭ 

ʢʘʧʠʣʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ ʙʝʟ ʩʘʤʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʦʣʦʞʝʥʠʷʭ: 

¶ ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʚʳʰʝ ʩʫʱʝʩʪʚʫʶʱʝʤ ʤʝʪʦʜʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ (ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ) ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʧʠʣʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ J-ʬʫʥʢʮʠʠ. 

¶ ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʚʳʰʝ ʤʝʪʦʜʝ [108] ʜʦʩʪʠʞʝʥʠʝ ʙʣʠʟʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʂʚ 

ʧʦ J-ʬʫʥʢʮʠʠ ʢ ʂʚ ʧʦ ʬʦʨʤʫʣʝ ɸʨʯʠ (3.10) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʜʙʦʨʦʤ ʦʜʥʦʛʦ ʪʦʣʴʢʦ 

ʧʘʨʘʤʝʪʨʘ ï ʫʨʦʚʥʷ ʟʝʨʢʘʣʘ ʯʠʩʪʦʡ ʚʦʜʳ (ɿʏɺ). 

¶ ʊʘʢ ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ů, ɗ, ɟɺ, ɟʅ ʥʝʠʟʚʝʩʪʥʦ, ʥʘ ʧʨʘʢʪʠʢʝ 

ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʧʦʩʪʦʷʥʥʳʤʠ ʜʣʷ ʧʣʘʩʪʘ ʧʦ ʚʩʝʡ ʟʘʣʝʞʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʬʦʨʤʫʣʫ (3.12) ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʚʠʜ: 

( )BmKCHaʂʚ Ö-Ö= )(1 ,      (3.14) 
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1 =const; B=const; C ï ʢʦʵʬʬʠʮʠʝʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʫʨʦʚʥʶ ɿʏɺ; H ï ʘʙʩʦʣʶʪʥʘʷ ʦʪʤʝʪʢʘ ʧʨʦʩʣʦʷ. 

ɽʩʣʠ ʧʨʦʣʦʛʘʨʠʬʤʠʨʦʚʘʪʴ ʦʙʝ ʯʘʩʪʠ ʬʦʨʤʫʣʳ (3.14), ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ: 
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( )( ) ( )mKCHLgBaLgmKCHaLgʂʚLg
B

Ö-Ö+=Ö-Ö= )()()()( 11 .
  (3.15) 

ʌʦʨʤʫʣʘ (3.15) ʦʧʠʩʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ 

ʚʳʩʦʪʝ ʟʘʣʝʞʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʌɽʉ. 

ʇʦʩʣʝ ʟʘʤʝʥʳ ʧʝʨʝʤʝʥʥʳʭ ʚ (3.15) ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʪʠʧʘ, 

ʛʨʘʬʠʯʝʩʢʠ ʦʧʠʩʳʚʘʝʤʦʝ ʧʨʷʤʦʡ 

XBAY Ö+= ,        (3.16) 

ʛʜʝ )(ʂʚLgY= ;  ( )mKCHLgX Ö-= )( ;  )( 1aLgA= . 

ʊʝʧʝʨʴ, ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʟ ʙʘʟʳ ʢʝʨʥʘ ʠʣʠ ʙʘʟʳ ɻʀʉ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (3.16), ʤʦʞʥʦ, ʟʘʜʘʚʘʷʩʴ ʟʥʘʯʝʥʠʝʤ C, ʥʘʡʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ A ʠ B 

ʠʟʚʝʩʪʥʳʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ (ʤʝʪʦʜʦʤ ʨʘʥʞʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ 

ʥʘʠʣʫʯʰʝʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʠ ʪ.ʜ.) [108]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʫʜʝʪ ʚʳʯʠʩʣʷʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( )mKCHLgBA
ʂʚ

Ö-Ö+
=

)(
10 .     (3.17) 

ʇʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ C ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʦʜʥʠʤ 

ʠʟ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʳʭ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, 

ʤʝʪʦʜʦʤ ʜʠʭʦʪʦʤʠʠ (ʧʦʣʦʚʠʥʥʦʛʦ ʜʝʣʝʥʠʷ) ʚ ʠʥʪʝʨʚʘʣʝ ʟʥʘʯʝʥʠʡ ʦʪ ʫʨʦʚʥʷ ɺʅʂ ʜʦ 

ʫʨʦʚʥʷ ʥʘ 100 ʤ ʥʠʞʝ ɺʅʂ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʠʥʠʤʫʤ çʥʝʚʷʟʢʠè ʜʣʷ 75% ʪʦʯʝʢ ʠʣʠ 90% ʪʦʯʝʢ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ʂʥ ʧʦ 

ʜʘʥʥʳʤ ʢʝʨʥʘ (ʠʣʠ ɻʀʉ) ʩ ʨʘʩʯʝʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʂʥ, ʚʳʯʠʩʣʝʥʥʳʤʠ ʧʦ ʬʦʨʤʫʣʘʤ 

(3.17) ʠ (3.13), ʧʦ ʤʝʪʦʜʠʢʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʨʘʟʜʝʣ 3.1).  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʢʝʨʥʦʚʳʝ ʜʘʥʥʳʝ ʚ ʢʦʣʠʯʝʩʪʚʝ 42 ʪʦʯʝʢ ʧʦ 

ʚʝʨʝʡʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʂʘʧʠʣʣʷʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʩʫʪʩʪʚʫʶʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʘ C ʦʧʨʝʜʝʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ C=-536ʤ. ʅʘ 

ʨʠʩʫʥʢʝ 3.10 ʧʦʢʘʟʘʥʳ ʦʙʣʘʢʦ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʠ (3.19), ʨʘʥʞʠʨʦʚʘʥʥʳʝ 

ʜʘʥʥʳʝ ʠ ʨʘʩʯʝʪʥʳʡ ʪʨʝʥʜ. 

ʅʘ ʨʠʩʫʥʢʝ 3.11 ʧʦʢʘʟʘʥ ʢʨʦʩʩ-ʧʣʦʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ (ʧʦ ʢʝʨʥʫ) ʠ ʨʘʩʯʝʪʥʳʭ 

ʟʥʘʯʝʥʠʡ ʂʥ ʩ ʢʦʨʠʜʦʨʘʤʠ ʨʘʩʭʦʞʜʝʥʠʡ 75% ʠ 90%. ʊʘʢ, 90% ʪʦʯʝʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ 

ʧʦʧʘʜʘʶʪ ʚ 90%-ʢʦʨʠʜʦʨ ʨʘʩʭʦʞʜʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʂʥ ʩ ʠʩʭʦʜʥʳʤʠ ʥʝ ʙʦʣʝʝ, ʯʝʤ 

ʥʘ 20% ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ. ʃʠʰʴ 10% ʪʦʯʝʢ ʥʝ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʵʪʦʪ ʢʦʨʠʜʦʨ 

ʨʘʩʭʦʞʜʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 3.10 - ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ Y ʠ X (ʬʦʨʤʫʣʘ (3.16)) ʧʨʠ ʉ=-536 ʤ 

 

 

ʈʠʩʫʥʦʢ 3.11 ʂʨʦʩʩ-ʧʣʦʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʂʥ ʧʨʠ C=-536 ʤ 
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ʅʘ ʨʠʩʫʥʢʝ 3.12 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʢʦʧʣʝʥʥʘʷ ʯʘʩʪʦʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ çʥʝʚʷʟʦʢè 

ʤʝʞʜʫ ʠʩʭʦʜʥʳʤʠ ʠ ʨʘʩʯʝʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʂʥ, ʩʦʛʣʘʩʥʦ ʨʘʟʜʝʣʫ 3.1. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, 

ʯʪʦ ʩ ʥʘʜʝʞʥʦʩʪʴʶ 75% çʥʝʚʷʟʢʘè ʤʝʞʜʫ ʠʩʭʦʜʥʳʤʠ ʠ ʨʘʩʯʝʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʂʥ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 14%, ʩ ʥʘʜʝʞʥʦʩʪʴʶ 90% - ʥʝ ʧʨʝʚʳʰʘʝʪ 20%. 

 

 

ʈʠʩʫʥʦʢ 3.12 - ʅʘʢʦʧʣʝʥʥʘʷ ʯʘʩʪʦʪʘ  ʨʘʩʧʨʝʜʝʣʝʥʠʷ "ʥʝʚʷʟʦʢ" ʧʦ ʂʥ ʧʨʠ ʉ=-536 ʤ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ 

ʧʦ ʚʳʩʦʪʝ ʟʘʣʝʞʠ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʧʠʣʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 

3.5. ʈʘʩʯʝʪʥʳʡ ʩʧʦʩʦʙ ʚʳʯʠʩʣʝʥʠʷ ʫʨʦʚʥʷ ʟʝʨʢʘʣʘ ʯʠʩʪʦʡ ʚʦʜʳ 

 

ʊʨʘʜʠʮʠʦʥʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʧʠʣʣʷʨʥʳʭ ʢʨʠʚʳʭ ʠ J-ʬʫʥʢʮʠʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ ʟʘʣʝʞʠ, ʢʘʢ ʙʳʣʦ 

ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʨʘʟʜʝʣʝ 3.4, ʧʦʜʙʦʨ ɿʏɺ ʧʦʚʦʜʷʪ ʚʠʟʫʘʣʴʥʦ, ʛʨʘʬʠʯʝʩʢʠ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʨʫʯʥʫʶ, çʥʘ ʛʣʘʟʦʢè, ʜʦʙʠʚʘʷʩʴ, ʯʪʦʙʳ ʟʥʘʯʝʥʠʷ ʂʚ ʧʦ ʧʨʦʩʣʦʷʤ ʙʳʣʠ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ 

ʙʣʠʟʢʠ ʢ ʟʥʘʯʝʥʠʷʤ ʧʦ ʬʦʨʤʫʣʝ ɸʨʯʠ.  
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ɺʤʝʩʪʦ ʵʪʦʛʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʯʝʪʥʳʡ ʩʧʦʩʦʙ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʚʳʯʠʩʣʝʥʠʷ ʫʨʦʚʥʷ ɿʏɺ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʝ ʧʦʜʙʠʨʘʪʴ ʫʨʦʚʝʥʴ ɿʏɺ, ʘ ʦʧʨʝʜʝʣʷʪʴ ʝʛʦ ʧʫʪʝʤ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʦ ʠʟʚʝʩʪʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ. 

ɺ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ 3.4 ʙʳʣʘ ʚʳʚʝʜʝʥʘ ʬʦʨʤʫʣʘ (3.14), ʚ ʢʦʪʦʨʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

B=-1/b, ʛʜʝ b ï ʢʦʵʬʬʠʮʠʝʥʪ ʚ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ J-ʬʫʥʢʮʠʠ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚ (3.3), ʧʦʣʫʯʝʥʥʦʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʧʠʣʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʫʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʫʣʳ (3.14) ʧʦʣʫʯʘʝʤ: 

( )( )mKCHaʂʚB ³-³= 2

1 ,      (3.18) 

ʛʜʝ a1=a2
B
. 

( ) CaHaCHa
mK

ʂʚB

³-³=-³= 222

1

.     (3.19) 

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʧʦʣʫʯʘʝʤ ʬʦʨʤʫʣʫ ʧʨʷʤʦʡ: 

DXAY +³= ,       (3.20) 

ʛʜʝ  

22

1

;;; aCDaAHX
mK

ʂʚ
Y

B

³-==== .   (3.21) 

ʆʪʩʶʜʘ 

ʉ = - D / A.      (3.22) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʟʚʝʩʪʥʦʤ ʘʧʨʠʦʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ B (ʧʦʣʫʯʝʥʥʦʤ ʨʘʥʝʝ ʥʘ 

ʵʪʘʧʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ (3.3) J-ʬʫʥʢʮʠʠ ʦʪ ʂʚ), ʥʘʡʜʷ ʦʜʥʠʤ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ (3.20), ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨ C, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʥʶ ɿʏɺ ʧʦ ʬʦʨʤʫʣʝ (3.22). 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʚʦʣʴʥʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʙʨʦʩʘ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʙʳʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʨʝʟʫʣʴʪʘʪʘʤ, ʥʝ ʠʤʝʶʱʠʤ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ. ʅʘʧʨʠʤʝʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʝʪ 

ʥʘʨʫʰʠʪʴʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ, ʯʪʦ ʫʨʦʚʝʥʴ ɿʏɺ ʜʦʣʞʝʥ ʙʳʪʴ ʥʠʞʝ ʫʨʦʚʥʷ ɺʅʂ. 

ɼʣ̫ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʩʣʝʜʫʶʱʝʝ. 

1. ɺʤʝʩʪʦ ʫʨʦʚʥʷ ɿʏɺ ʥʘʜʦ ʠʩʢʘʪʴ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (z) ʤʝʞʜʫ ɺʅʂ 

ʠ ɿʏɺ, ʧʨʝʜʩʪʘʚʠʚ ʫʨʦʚʝʥʴ ɿʏɺ (ʧʘʨʘʤʝʪʨ C) ʚ ʚʠʜʝ:  

ʉ = ɺʅʂ ï z.       (3.23) 

ʇʨʠ ʵʪʦʤ ʬʦʨʤʫʣʘ (3.19) ʙʫʜʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʚʠʜʝ: 

( ) zaBHKHazBHKHa
mK

ʂʚB

³+-³=--³= 222

1

)()( .    (3.24) 
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ʆʙʦʟʥʘʯʝʥʠʷ (3.21) ʚ ʬʦʨʤʫʣʝ (3.20) ʧʨʠʤʫʪ ʚʠʜ: 

AzDBHKHX ³=-= ; .      (3.25) 

ʆʪʩʶʜʘ  

z = D / A.       (3.26) 

2. ʊʘʢ ʢʘʢ ʚ (3.26) ʧʨʠ ʅ=ɺʅʂ ʠʤʝʝʤ ʍ=0, ʪʦ ʢʦʵʬʬʠʮʠʝʥʪ D ʚ ʫʨʘʚʥʝʥʠʠ 

ʧʨʷʤʦʡ (3.20) ʙʫʜʝʪ ʨʘʚʝʥ Y. ʇʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ D ʢʘʢ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ Y ʪʦʯʝʢ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʧʨʦʩʣʦʝʚ ʅ ʙʣʠʞʘʡʰʠʤʠ ʢ ʫʨʦʚʥʶ 

ɺʅʂ. ʂʦʵʬʬʠʮʠʝʥʪ A ʚ ʬʦʨʤʫʣʝ (3.20) ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ ʜʣʷ ʧʨʷʤʦʡ 

ʥʘʠʣʫʯʰʝʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ  

ʉʈ

ʉʈ

X

DY
A

-
=        (3.27) 

ʛʜʝ Xʉʈ, Yʉʈ ï ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ X ʠ Y ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘ ʨʠʩʫʥʢʝ 3.13 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʢʨʦʩʩ-ʧʣʦʪʘ ʟʥʘʯʝʥʠʡ ʍ ʠ Y. ɿʥʘʯʝʥʠʝ X=0 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ɺʅʂ. ʆʚʘʣʦʤ ʚʳʜʝʣʝʥʳ ʪʦʯʢʠ, ʙʣʠʞʘʡʰʠʝ ʢ ʫʨʦʚʥʶ ɺʅʂ, ʧʦ 

ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ D. ʅʘ ʨʠʩʫʥʢʝ 3.13 ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʠ ʧʦʢʘʟʘʥʘ 

ʧʨʷʤʘʷ, ʦʧʠʩʘʥʥʘʷ ʬʦʨʤʫʣʦʡ (3.20). 
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ʈʠʩʫʥʦʢ 3.13 - ʂʨʦʩʩ-ʧʣʦʪ ʟʥʘʯʝʥʠʡ ʍ ʠ Y ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ɿʏɺ 

 

ʅʘ ʨʠʩʫʥʢʝ 3.14 ʧʦʢʘʟʘʥ ʢʨʦʩʩ-ʧʣʦʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ɿʏɺ, ʧʦʣʫʯʝʥʥʳʭ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʨʫʯʥʦʛʦ ʧʦʜʙʦʨʘ, ʠ ʚʳʯʠʩʣʝʥʥʳʭ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʨʘʩʯʝʪʥʦʤʫ 
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ʩʧʦʩʦʙʫ ʧʦ ʨʘʟʣʠʯʥʳʤ ʟʘʣʝʞʘʤ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ. ʀʟ ʨʠʩʫʥʢʘ 3.14 ʚʠʜʥʘ ʭʦʨʦʰʘʷ 

ʩʭʦʜʠʤʦʩʪʴ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ɿʏɺ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʨʫʯʥʳʤ ʧʦʜʙʦʨʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʨʘʩʯʝʪʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʫʨʦʚʝʥʴ ʟʝʨʢʘʣʘ 

ʯʠʩʪʦʡ ʚʦʜʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʨʦʝʥʠʷ J-ʬʫʥʢʮʠʠ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʨʫʯʥʦʛʦ ʧʦʜʙʦʨʘ 

ʝʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʂʥ ʦʪ ʚʳʩʦʪʳ ʧʨʝʚʳʰʝʥʠʷ ʥʘʜ ɿʏɺ. 
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ʨʫʯʥʳʤ ʧʦʜʙʦʨʦʤ, ʤ

ʈʘʩʯʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ɿʏɺ, ʤ

  ɿʥʘʯʝʥʠʷ ɿʏɺ:

ʚʨʫʯʥʫʶ // ʨʘʩʯʝʪʥʳʝ

 

ʈʠʩʫʥʦʢ 3.14 - ʂʨʦʩʩ-ʧʣʦʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ɿʏɺ ʨʫʯʥʳʤ ʧʦʜʙʦʨʦʤ ʠ 

ʨʘʩʯʝʪʦʤ 

 

ɺʳʚʦʜʳ ʢ ʛʣʘʚʝ 3 

 

1. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʥʝʬʪʷʥʦʡ ʤʥʦʛʦʧʣʘʩʪʦʚʦʡ ʟʘʣʝʞʠ 

ʨʘʟʨʘʙʦʪʘʥ r ʠ ʧʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʧʦʚʳʰʘʶʱʠʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʮʝʥʢʠ ʥʘʯʘʣʴʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʟʚʣʝʢʘʝʤʳʭ, ʘ ʪʘʢʞʝ ʦʩʪʘʪʦʯʥʳʭ 

ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ, ʫʪʦʯʥʝʥʠʝ ʫʨʦʚʥʷ ɺʅʂ, 

ʛʝʦʤʝʪʨʠʟʘʮʠ ̫ ʟʘʣʝʞʠ, ʫʪʦʯʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʠ 

ʫʨʦʚʥʷ ʟʝʨʢʘʣʘ ʯʠʩʪʦʡ ʚʦʜʳ.  

2. ʅʘ ʦʩʥʦʚʝ ʚʳʜʝʣʝʥʠʷ J-ʬʫʥʢʮʠʠ ʧʦʣʫʯʝʥʘ ʬʦʨʤʫʣʘ ʦʙʦʙʱʝʥʥʦʡ 

ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʠʚʦʡ ʜʣʷ ʧʣʘʩʪʘ ɹ2 ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʚrʚʝʜʝʥʘ ʬʦʨʤʫʣʘ 

ʚʳʯʠʩʣʝʥʠʷ ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʷ (ʜʘʚʣʝʥʠʷ ʥʘʯʘʣʘ ʬʠʣʴʪʨʘʮʠʠ ʥʝʬʪʠ) ʜʣʷ 
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ʨʘʟʣʠʯʥʳʭ ʌɽʉ. ʇʦʢʘʟʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʟʘʣʝʞʠ ʚ ʚʠʜʝ 

ʢʘʧʠʣʣʷʨʥʳʭ ʙʘʨʴʝʨʦʚ. 

3. ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ, ʧʦʟʚʦʣʷʁ ʱʘʷ ʦʧʨʝʜʝʣʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ ʟʘʣʝʞʠ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʧʠʣʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

4. ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʨʘʩʯʝʪʥʳʡ ʩʧʦʩʦʙ ʚʳʯʠʩʣʝʥʠʷ ʫʨʦʚʥʷ ʟʝʨʢʘʣʘ ʯʠʩʪʦʡ 

ʚʦʜʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʨʦʝʥʠʷ Jïʬʫʥʢʮʠʠ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʨʫʯʥʦʛʦ ʧʦʜʙʦʨʘ ʝʛʦ 

ʟʥʘʯʝʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʂʚ ʦʪ ʚʳʩʦʪʳ ʧʨʝʚʳʰʝʥʠʷ ʥʘʜ ɿʏɺ. 
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4 ʊɽʍʅʆʃʆɻʀʀ ʀɿɺʃɽʏɽʅʀʗ ɺʗɿʂʆʁ ʅɽʌʊʀ ʀɿ ʇʃɸʉʊɸ  ɸ4 

 

4.1 ʂ ʦʮʝʥʢʝ ʥʘʯʘʣʴʥʳʭ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ 

ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʧʣʘʩʪʫ ɸ4 

 

ʇʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʳʪʝʩʥʝʥʠʷ ʚʷʟʢʦʡ ʥʝʬʪʠ ʩ ʪʝʧʣʦʚʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʧʫʪʝʤ 

ʥʘʛʥʝʪʘʥʠ ̫ ʪʝʧʣʦʡ ʚʦʜʳ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʫʶ ʩʢʚʘʞʠʥʫ ˉ409. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʘʚʪʦʨʘ, ʧʦʜʩʯʝʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʦʙʲʝʤʥʳʤ ʤʝʪʦʜʦʤ 

ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦ ʩʯʠʪʘʪʴ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʩʪʦʚʝʨʥʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦ ʬʦʨʤʫʣʝ  

KSmVQ ³³³³³= qr       (4.1) 

ʛʜʝ Q - ʥʘʯʘʣʴʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʟʘʧʘʩʳ, ʪʳʩ.ʪ; 

V - ʦʙʲʝʤ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʦʨʦʜ, ʪʳʩ.ʤ
3
, ʨʘʚʥʡr hFV ³= ; 

F - ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ, ʪʳʩ.ʤ
2
 (ʨʠʩ.4.1); 

H - ʵʬʬʝʢʪʠʚʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʘʷ ʪʦʣʱʠʥʘ, ʤ; 

m - ʦʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ, ʜʦʣʠ ʝʜ.; 

S - ʥʘʯʘʣʴʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ, ʜʦʣʠ ʝʜ.; 

r - ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʪ/ʤ
3 
ʠʣʠ ʛ/ʩʤ

3
; 

q - ʧʝʨʝʩʯʝʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʝʨʝʚʦʜ ʟʘʧʘʩʦʚ ʚ ʧʣʘʩʪʦʚʳʝ ʫʩʣʦʚʠʷ; 

K - ʚʥʝʩʝʥʥʳʝ ʧʦʧʨʘʚʢʠ (0,9é1,4), ʫʯʠʪʳʚʘʶʱʠʝ ʩʥʠʞʝʥʠʝ ʠʣʠ ʧʦʚʳʰʝʥʠʝ 

ʟʘʧʘʩʦʚ ʟʘ ʩʯʝʪ ʦʪ ʫʪʦʯʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʢʘʤʠ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʛʣʘʚʝ 3, ʫʪʦʯʥʝʥʘ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ 

ʧʦ ʤʝʪʦʜʫ ʛʝʦʤʝʪʨʠʟʘʮʠʠ ʟʘʣʝʞʠ ʥʝʬʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʠʚʦʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʠʣʘ 9380 ʪʳʩ.ʤ
2
, ʘ 

ʧʦ ʫʪʦʯʥʝʥʥʦʡ 9258 ʪʳʩ.ʤ
3
. ʆʙʲʝʤ ʫʯʘʩʪʢʘ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʦʢ ʥʘ ʥʝʬʪʝʥʘʩʳʱʝʥʥʫʶ 

ʪʦʣʱʠʥʫ (ʨʘʟʜʝʣ 3.4) ʩʦʩʪʘʚʠʣ 128743 ʪʳʩ.ʤ
3
. 

ɺʚʝʜʝʥʳ ʧʦʧʨʘʚʢʠ ʠ ʥʘ ʦʪʤʝʪʢʫ ɺʅʂ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʦʤ 3.5. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʨʘʥʝʝ ʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʧʨʘʚʢʠ ʚʥʝʩʝʥʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʨʠʩʪʦʩʪʠ 

(ʩʤ.ʨʠʩ.3.1, 3.2, 3.3) ʠ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ. ʉ ʚʥʝʩʝʥʥʳʤʠ ʧʦʧʨʘʚʢʘʤʠ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʩʦʩʪʘʚʠʣʦ 0,76 ʜʦʣʠ ʝʜ. ʇʦʜʩʯʠʪʘʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʥʘʯʘʣʴʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʦʢ ʩʦʩʪʘʚʠʣʦ 114422 ʪʳʩ.ʪ. ʇʨʠ 

ʵʪʦʤ ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʠ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʩʪʘ 16Áʉ ʨʘʚʥʦʡ 0,9014 ʛ/ʩʤ
3
.  

ʉ ʫʯʝʪʦʤ ʚʩʝʭ ʧʦʧʨʘʚʦʢ ʥʘʯʘʣʴʥʳʝ ʠʟʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ ʥʝʬʪʠ ʧʦ ʫʯʘʩʪʢʫ 

ʩʯʠʪʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  
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ʂʀʅQQ ɻɽʆʃʀɿɺʃ ³=       (4.2) 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ ʧʨʠʥʠʤʘʣʩʷ ʨʘʚʥʳʤ ʂʀʅ=0,2994 ʜʦʣʠ ʝʜ. ʠʟ 

ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʜʩʯʝʪʘ ʟʘʧʘʩʦʚ [68]. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʠʟʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ ʧʦ 

ʫʯʘʩʪʢʫ ʩʦʩʪʘʚʠʣʠ 3420 ʪʳʩ.ʪ. ʆʪʤʝʪʠʤ, ʯʪʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ [111, 

112, 113], ʧʦʜʭʦʜ ʘʚʪʦʨʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʤ. ʈʘʩʯʝʪ ʟʘʧʘʩʦʚ ʪʠʧʘ çɻ ʢʩʧʨʝʩʩï

ʤʝʪʦʜè ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʠʥʩʪʨʫʢʮʠʷʭ ɻʂɿ. 

 

4.2 ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʜʝʣʝʥʠʷ ʦʙʲʝʢʪʘ ʠ ʚʳʙʦʨ ʨʘʩʯʝʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʘʟʨʘʙʦʪʢʠ 

 

ʋʯʘʩʪʦʢ ʟʘʣʝʞʠ ʧʣʘʩʪʘ ɸ4 ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʳʙʨʘʥʥʳʡ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ ʚʦʢʨʫʛ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʯʘʛʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʣʦʪʥʦʩʪʴʶ ʦʪ 5 ʜʦ 9 ʪʳʩ.ʪ./ʛʘ (ʨʠʩ.4.1). ʇʣʦʪʥʦʩʪʴ 

ʥʝʜʨʝʥʠʨʫʝʤʳʭ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʦʪ 3 ʜʦ 5 ʪʳʩ.ʪ./ʛʘ (ʨʠʩ.4.2, 

ʜʣʷ ʭʦʣʦʜʥʦʡ ʚʦʜʳ). 

ʋʩʣʦʚʠʝ ʥʘʣʠʯʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʦʭʚʘʯʝʥʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʚʳʧʦʣʥʷʝʪʩʷ. 

ʈʘʩʯʣʝʥʝʥʥʦʩʪʴ ʧʣʘʩʪʘ ʧʦ ʫʯʘʩʪʢʫ ʩʨʝʜʥʷʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3 ʜʦ 9 ʧʨʦʧʣʘʩʪʢʦʚ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ 

ʦʧʝʨʝʞʘʶʱʫʶ ʜʦʩʪʘʚʢʫ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦ ʧʨʝʚʘʣʠʨʫʶʱʝʤʫ ʧʨʦʧʣʘʩʪʢʫ (ʨʠʩ.4.3). 

ʇʣʘʩʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʧʦʩʣʦʡʥʦʡ ʠ ʫʤʝʨʝʥʥʦʡ ʟʦʥʘʣʴʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ (ʨʠʩ.4.4 ʠ 4.5). ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ (ʨʠʩ.4.6) ʚʳʩʦʢʘʷ ʦʪ 3 

ʜʦ 7 ʝʜʠʥʠʮ, ʯʪʦ ʪʘʢ ʞʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʧʝʨʝʞʘʶʱʝʤ ʧʨʦʛʨʝʚʝ ʧʣʘʩʪʘ ʚ 

ʦʙʣʘʩʪʠ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʷ. 

ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʥʦʩʪʠ ʩʢʚʘʞʠʥ ʧʦ ʨʘʟʨʝʟʫ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʪ 

ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ (ʨʠʩ.4.7), ʧʦʢʘʟʘʣʘ ʨʘʟʥʦʧʨʦʬʠʣʴʥʦʩʪʴ ʧʣʘʩʪʘ ʧʦ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʧʦ ɻʀʉ) ʚ ʩʦʩʝʜʥʠʭ ʩ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʦʡ ʜʦʙʳʚʘʶʱʠʭ 

ʩʢʚʘʞʠʥʘʭ, ʯʪʦ ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʟʘʚʦʜʥʝʥʠʷ ʧʦ ʫʯʘʩʪʢʫ ʚ 

ʮʝʣʦʤ, ʪʘʢ ʢʘʢ ʧʨʦʨʳʚ ʚʦʜʳ ʧʦ ʩʫʧʝʨʢʦʣʣʝʢʪʦʨʫ ʥʝ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ. 

ʏʘʩʪʴ ʫʯʘʩʪʢʘ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʏʅɿ, ʘ ʙʦʣʴʰʘʷ ʝʛʦ ʯʘʩʪʴ ʚ ʙʝʩʢʦʥʪʘʢʪʥʦʡ ɺʅɿ 

(ʨʠʩ.4.8-4.10). ʅʘʣʠʯʠʝ ʙʝʩʢʦʥʪʘʢʪʥʦʡ ɺʅɿ, ʠʤʝʶʱʝʡ ʭʦʨʦʰʫʶ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʩʚʷʟʴ 

ʩ ʟʘʢʦʥʪʫʨʥʦʡ ʦʙʣʘʩʪʴʶ ʧʦ ʚʦʜʦʥʘʩʳʱʝʥʥʳʤ ʧʨʦʧʣʘʩʪʢʘʤ ʚ ʧʦʜʦʰʚʝ ʟʘʣʝʞʠ, ʷʚʣʷʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʠʪ ʧʣʘʚʥʦ ʠʟʤʝʥʷʪʴ ʧʣʘʩʪʦʚʦʝ 

ʜʘʚʣʝʥʠʝ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ. 
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ʧʣʘʩʪʘ ʚ ʨʘʡʦʥʝ ʦʯʘʛʘ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʷ (ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ ʩʢʚʘʞʠʥʘ ˉ 409N) 
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ʈʠʩʫʥʦʢ 4.9 - ʂʘʨʪʘ ʥʘʯʘʣʴʥʳʭ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʪʦʣʱʠʥ 

 

 

 
ʈʠʩʫʥʦʢ 4.10 - ʂʘʨʪʘ ʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʨʘʟʜʝʣʘ ʤʝʞʜʫ ʪʦʣʱʠʥʘʤʠ ʥʝʬʪʠ ʠ ʚʦʜʳ 

 

ʇʨʠ ʵʪʦʤ ʫʯʘʩʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʢʦʣʣʝʢʪʦʨʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ʏʅɿ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʯʘʛʘ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʨʠʩ.4.11 ʠ 4.12).  
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ʈʠʩʫʥʦʢ 4.11 - ʂʘʨʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ 

 

 
ʈʠʩʫʥʦʢ 4.12 - ʂʘʨʪʘ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʯʘʩʪʦʪʥʳʡ ʘʥʘʣʠʟ ʫʞʝ ʟʘʬʠʢʩʠʨʦʚʘʣ ʚʟʘʠʤʦʚʣʠʷʥʠʝ 

ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ˉ 409N ʩ ʜʚʫʤʷ ʜʦʙʳʚʘʶʱʠʤʠ ʩʢʚʘʞʠʥʘʤʠ ˉˉ 408 ʠ 410 

(ʨʠʩ.4.13). ʆʜʥʘʢʦ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʨʘʙʦʪʝ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ 

ʩʢʚʘʞʠʥʳ ˉ 409N (ʧʦʢʘ ʦʥ ʤʠʥʠʤʘʣʝʥ; ʨʠʩ.4.14), ʤʦʞʥʦ ʙʫʜʝʪ ʦʪʩʣʝʜʠʪʴ ʫʨʦʚʝʥʴ 

ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʠ ʧʦ ʦʩʪʘʣʴʥʳʤ ʩʢʚʘʞʠʥʘʤ ʨʝʘʛʠʨʫʶʱʝʡ ʛʨʫʧʧʳ. 
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ʈʠʩʫʥʦʢ 4.13 - ʇʨʠʤʝʨ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʠʟʘ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʩʢʚʘʞʠʥ, ʧʦ ʫʨʦʚʥʶ 

ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʟʘʢʘʯʢʠ ʠ ʦʙʚʦʜʥʝʥʠʷ 

 

 
ʈʠʩʫʥʦʢ 4.14 - ʂʘʨʪʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʡ ʪʦʣʱʠʥʳ ʢʦʣʣʝʢʪʦʨʘ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʫʯʘʩʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʥʘʢʦʧʣʝʥʥʦʡ 

ʥʝʜʦʢʦʤʧʝʥʩʘʮʠʝʡ ʦʪʙʦʨʦʚ ʟʘʢʘʯʢʦʡ (ʨʠʩ.4.15). ʅʦ ʩʦʟʜʘʥʥʳʡ ʦʯʘʛ ʟʘʚʦʜʥʝʥʠʷ ʫʞʝ ʤʝʥʷʝʪ 

ʩʠʪʫʘʮʠʶ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ (ʨʠʩ. 4.16). 
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4.3 ʉʦʩʪʦʷʥʠʝ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ 

 

ʊʝʨʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ ʜʣʷ ʚʳʪʝʩʥʝʥʠʷ ʚʷʟʢʦʡ ʥʝʬʪʠ ʠʟʫʯʝʥʳ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʚ ʨʘʙʦʪʘʭ [13,41, 42]. ʆʜʥʦʡ ʠʟ ʪʝʭʥʦʣʦʛʠʡ ʚʳʪʝʩʥʝʥʠʷ ʚʷʟʢʦʡ ʥʝʬʪʠ 

ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʥʘʛʥʝʪʘʥʠʷ ʛʦʨʷʯʝʡ ʚʦʜʳ ʚ ʥʝʦʜʥʦʨʦʜʥʳʝ ʧʣʘʩʪʳ ʩ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʴʶ 

ʟʘʢʘʯʢʦʡ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʚʠʜʝ ʦʪʦʨʦʯʝʢ ʧʨʦʪʘʣʢʠʚʘʝʤʦʡ ʭʦʣʦʜʥʦʡ ʚʦʜʳ [73]. ʀʤʝʶʪʩʷ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ [70, 71, 72], ʚ 

ʢʦʪʦʨʳʭ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʧʨʫʛʘʷ ʵʥʝʨʛʠʷ ʧʣʘʩʪʘ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʟʘʢʘʯʢʦʡ 

ʚʳʪʝʩʥʷʶʱʝʛʦ ʘʛʝʥʪʘ ʚ ʨʝʞʠʤʝ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʟʘʢʘʯʢʠ [44, 105]. 

ʅʝʬʪɹ ʧʣʘʩʪʘ ɸ4 ɹʘʡʪʫʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤʝʝʪ ʚʷʟʢʦʩʪʴ ʚ ʧʣʘʩʪʦʚʳʭ 

ʫʩʣʦʚʠʷʭ 66,0 ʤʇʘĿʩ ʧʨʠ ʧʣʘʩʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 16Áʉ ʩ ʧʣʦʪʥʦʩʪʴʶ 0.9014 ʛ/ʩʤ
3
. ʇʦʵʪʦʤʫ 

ʚʳʪʝʩʥʝʥʠʝ ʥʝʬʪʠ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʦʜʦʡ, ʟʘʢʘʯʠʚʘʝʤʦʡ ʚ ʧʣʘʩʪ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ ʠ ʦʙʲʝʤʦʚ. ɼʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʘʚʪʦʨʦʤ ʧʨʝʜʣʦʞʝʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʥʘʛʥʝʪʘʥʠʷ ʧʦʜʦʛʨʝʪʦʡ ʛʦʨʷʯʝʡ ʚʦʜʳ ʩ ʫʩʪʘʥʦʚʢʦʡ ʧʦʜʦʛʨʝʚʘʪʝʣʷ ʇʇ- 0,6 ɸ3 

ʥʘ ʩʢʚ.409N ʩ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʴʶ 0,73-0,63 ʄɺʪ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

13,3 ʢʛ/ʩ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 60Áʉ. ʇʦʜʨʦʙʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʭʝʤʳ ʟʘʢʘʯʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 4.17. 

ɺ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ: ʩʪʘʮʠʦʥʘʨʥʦʝ ʟʘʚʦʜʥʝʥʠʝ -  

ʙʘʟʦʚʦʝ; ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ, ʧʦʜʝʣʝʥʥʦʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʘʯʢʠ ʪʝʧʣʦʚʳʭ ʦʪʦʨʦʯʝʢ; ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ, ʚʨʝʤʝʥʠ ʚ ʮʠʢʣʘʭ ʠ ʦʙʲʝʤʦʚ ʟʘʢʘʯʢʠ ʚ ʦʪʦʨʦʯʢʘʭ. ʅʘ 

ʨʠʩʫʥʢʝ 4.18 ʧʦʢʘʟʘʥʦ ʜʣʷ ʙʣʦʢʘ ʩʢʚ.409N ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʠ ʨʝʘʛʠʨʫʶʱʠʭ 

ʩʢʚʘʞʠʥ, ʚ ʢʦʪʦʨʦʤ ʜʘʥʦ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʦʪ ʩʢʚ.409N ʢ 

ʜʦʙʳʚʘʶʱʠʤ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʧʦ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʟʘʧʘʩʦʚ ʧʣʘʩʪʘ ɸ4 ɹʘʡʪʫʛʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʳ ʟʘʧʘʩʳ: ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʠʟʚʣʝʢʘʝʤʳʝ, ʦʩʪʘʪʦʯʥʳʝ, ʠ 

ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʯʘʩʪʢʘ. ʊʝʧʣʦʚʳʝ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʧʦ ʩʠʩʪʝʤʝ 

ʃʦʚʝʨʴʝ [73]. ɺʥʝʩʝʥʳ ʚ ʨʘʩʯʝʪʳ ʩʣʝʜʫʶʱʠʝ ʜʦʧʦʣʥʝʥʠʷ. ʊʘʢ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʲʝʤʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦʨʦʜʳ ʫʯʪʝʥʳ ʠʟʤʝʥʝʥʠʷ 

ʩʦʩʪʘʚʘ ʞʠʜʢʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʛʘʟʦʚʦʡ ʬʘʟʳ ʠ ʩʚʦʡʩʪʚ ʥʝʬʪʠ. ʇʨʦʛʥʦʟʥʘʷ ʢʘʨʪʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʧʣʘ ʦʪ ʠʩʪʦʯʥʠʢʘ ʜʦ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.19. 

ɻʘʟ ʥʘ ʧʦʜʦʛʨʝʚ ʚʦʜʳ ʧʦʜʘʝʪʩʷ ʠʟ ʟʘʪʨʫʙʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ, ʘ 

ʨʘʩʭʦʜʳ ʥʘ ʧʝʯʴ ʨʝʛʫʣʠʨʫʶʪʩʷ ʨʝʛʫʣʷʪʦʨʦʤ ʨʘʩʭʦʜʘ ʠ ʜʘʚʣʝʥʠʷ. ʏʠʩʣʝʥʥʳʡ ʨʘʩʯʝʪ 

ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʥʘ ʩʢʚ.409N ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʣʘʩʪʝ ʠ ʙʣʦʢʝ ʪʝʤʧʝʨʘʪʫʨʘ 60Áʉ ʜʦʩʪʠʛʘʝʪ 

ʪʦʣʴʢʦ ʯʝʨʝʟ 270 ʩʫʪʦʢ ʥʝʧʨʝʨʳʚʥʦʡ ʟʘʢʘʯʢʠ ʛʦʨʷʯʝʡ ʚʦʜʳ. ʅʘ ʚʳʭʦʜʝ ʠʟ ʧʦʜʦʛʨʝʚʘʪʝʣʷ 

ʨʝʞʠʤʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 70Áʉ. ʇʦ ʜʦʩʪʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʩʪʘ 50-60Áʉ, ʢʦʪʦʨʘ ̫
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ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʚʩʷ ʷʯʝʡʢʘ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʩʢʚʘʞʠʥʘʤʠ ʧʝʨʝʚʦʜʠʪʩʷ ʚ 

ʨʝʞʠʤ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ (ʮʠʢʣʠʯʝʩʢʦʛʦ) ʟʘʚʦʜʥʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʦʣʦʞʝʥʠʡ ʪʝʦʨʠʠ ʦʙʳʯʥʦʛʦ ʮʠʢʣʠʯʝʩʢʦʛʦ 

ʟʘʚʦʜʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʦʚ ʧʦʚʳʰʝʥʥʦʡ ʠ ʧʦʥʠʞʝʥʥʦʡ 

ʟʘʢʘʯʢʠ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳ ʠ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʨʝʤʝʥʝʤ, ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʧʣʘʩʪʝ ʜʦ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ [105]. ɺ ʧrʦʣʥʝʥʠʝ ʵʪʦʛʦ 

ʫʩʣʦʚʠʷ ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʞʝʣʘʝʤʦʤʫ ʵʬʬʝʢʪʫ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚʚʠʜʫ ʨʘʟʣʠʯʥʳʭ 

ʩʚʦʡʩʪʚ ʥʘʩʳʱʘʶʱʠʭ ʧʦʨʦʜʫ ʬʣʶʠʜʦʚ (ʨʠʩ.4.18) ʠ ʦʩʪʘʪʦʯʥʳʭ ʷʚʣʝʥʠʡ ʦʪ ʜʝʬʦʨʤʘʮʠʠ 

ʧʦʨʦʜʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʫʮʠʢʣʘ ʜʦʣʞʥʘ ʙʳʪʴ ʣʠʙʦ ʙʦʣʴʰʝ, ʣʠʙʦ ʤʝʥʴʰʝ 

ʨʘʩʯʝʪʥʦʛʦ ʚʨʝʤʝʥʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ. ɿʘʥʠʞʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʘ 

(ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ) ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʣʠʰʴ ʥʘ ʟʦʥʳ, ʧʨʠʣʝʛʘʶʱʠʝ 

ʢ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʝ, ʟʘ ʩʯʝʪ ʦʩʣʘʙʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʫʜʘʣʝʥʥʳʝ ʟʦʥʳ. 

ɿʘʚʳʰʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʬʘʟʳ ʥʘʛʨʫʟʢʠ (ʠʣʠ ʨʘʟʛʨʫʟʢʠ) ʚʝʜʝʪ ʚ ʮʝʣʦʤ ʢ ʩʥʠʞʝʥʠʶ 

ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ ʤʝʞʜʫ ʧʨʦʤʳʪʦʡ ʟʦʥʦʡ ʠ ʟʦʥʦʡ ʩʣʘʙʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢʘʢ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢ ʠ ʢ ʤʝʥʴʰʝʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʚʳʪʝʩʥʝʥʠʷ [60]. 

ʎʝʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [105], ʧʨʦʚʝʜʝʥʥʳʝ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ 

ʊʘʪʘʨʠʠ, ʩʦʜʝʨʞʘʱʠʤ ʥʝʬʪʴ ʨʘʟʣʠʯʥʦʡ ʚʷʟʢʦʩʪʠ (ʦʪ 1,5 ʜʦ 15 ʤʇʘĿʩ) ʠ ʩʦ ʩʨʝʜʥʝʡ 

ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ ʧʨʦʜʫʢʮʠʠ ʚ ʧʨʝʜʝʣʘʭ 30-85%, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ 

ʟʘʚʠʩʠʪ ʚ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʩʪʝʧʝʥʠ ʦʪ ʙʝʟʨʘʟʤʝʨʥʦʡ ʚʷʟʢʦʩʪʠ . ʏʝʤ ʚʳʰʝ ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ 

ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʥʠʞʝ ʚʷʟʢʦʩʪʴ ʚʳʪʝʩʥʷʶʱʝʛʦ ʘʛʝʥʪʘ, ʪʝʤ ʤʝʥʴʰʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ T (ʩʫʪ.).  

ʀʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ [2], ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

T=Tmax+Tmin        (4.3) 

ʛʜʝ     ʊmaʭ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʟʘʛʨʫʟʢʠ (ʥʘʛʥʝʪʘʥʠʷ ʜʘʚʣʝʥʠʷ), ʩʫʪ.; 

ʊmin ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʨʘʟʛʨʫʟʢʠ, ʩʫʪ. 
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ʈʠʩʫʥʦʢ. 4.17 - ʉʭʝʤʘ ʥʘʛʨʝʚʘ ʠ ʟʘʢʘʯʢʠ ʛʦʨʷʯʝʡ ʚʦʜʳ, ʩʥʘʙʞʝʥʠʷ ʛʘʟʦʤ 
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ʈʠʩʫʥʦʢ 4.18 ï ɹʣʦʢ-ʩʭʝʤʘ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚ.409N                                                     ʈʠʩʫʥʦʢ 4.19 - ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʦʪ 

ʩʢʚ.409N ʧʦ ʩʭʝʤʝ ʃʦʚʝʨʴʝ
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ɺʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ 1
min

max <
T

T
, ʪʦʛʜʘ  

ʊmaʭ = jĀʊ ʩ ʫʯʝʪʦʤ ʚʷʟʢʦʩʪʠ       (4.4) 

ʊmin = Ā̞ʊ          (4.5) 

ʛʜʝ      j =0,25-0,33;  ̞ =0,67-0,75 , ʦʧʨʝʜʝʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ [60]. 

ɺʚʝʜʝʤ ʯʠʩʣʝʥʥʳʝ ʨʝʰʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ 

ʦʙʲʝʤʘ ʟʘʢʘʯʢʠ ʩ ʫʯʝʪʦʤ ʜʣʷ ʨʘʩʯʝʪʘ ʦʙʲʝʤʘ ʟʘʢʘʯʢʠ ʥʝʬʪʠ ʠ ʚʦʜʳ ʤʦʞʝʪ ʙʳʪʴ ʚʳʚʝʜʝʥʘ 

ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ ʫʧʨʫʛʦʛʦ ʟʘʧʘʩʘ ʧʣʘʩʪʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʮʠʢʣʘ. ʆʙʲʝʤ 

ʞʠʜʢʦʩʪʠ, ʟʘʢʘʯʘʥʥʦʡ ʚ ʧʣʘʩʪ ʙʫʜʝʪ 

Vɾ=Vʅ+Vɺ      (4.6) 

ʪʦʛʜʘ ʩ ʫʯʝʪʦʤ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʥʝʬʪʠ ʠ ʚʦʜʳ ʚʳʨʘʞʝʥʠʝ (4.6) ʧʝʨʝʧʠʩʳʚʘʝʪʩʷ 
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ʧʦʩʣʝ ʫʧʨʦʱʝʥʠʷ ʚʳʨʘʞʝʥʠʝ (4.7) ʧʨʠʤʝʪ ʚʠʜ 

1AVVV ɺʅ

ʅ

ɺ
ɺɿɸʂ Ö+D+D=D b
b

b
     (4.8)  

ʛʜʝ     ȹVɿɸʂ ï ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʟʘʢʘʯʢʠ ʟʘ ʚʝʩʴ ʮʠʢʣ, ʤ
3
; 

ȹVɺ ï ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʜʦʙʳʪʦʡ ʚʦʜʳ, ʤ
3
; 

ȹVʅ ï ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʜʦʙʳʪʦʡ ʥʝʬʪʠ, ʤ
3
; 

bɺ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʤʥʦʡ ʫʧʨʫʛʦʩʪʠ ʚʦʜʳ, 1/ʄʇʘ; 

bʅ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʤʥʦʡ ʫʧʨʫʛʦʩʪʠ ʥʝʬʪʠ, 1/ʄʇʘ. 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ɸ1 ʥʝʦʙʭʦʜʠʤʦ ʠʩʭʦʜʠʪʴ ʠʟ ʬʘʢʪʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʟʘʢʘʯʢʠ. ʉ 

ʫʯʝʪʦʤ ʵʪʦʛʦ ɸ1 ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 
ʅ

ʅ

ɺ

ɺ VVV
A

bb

***

1

D
-

D-D
=  ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʬʘʢʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʟʘ ʧʝʨʠʦʜ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ 

ʚʥʝʜʨʝʥʠʶ, ʚ ʢʦʪʦʨʦʤ ȹV
*
, ȹVɺ

*
, ȹVʅ

*
 - ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ʦʙʲʝʤʘ 

ʟʘʢʘʯʢʠ, ʦʙʲʝʤʘ ʜʦʙʳʪʦʡ ʚʦʜʳ, ʦʙʲʝʤʘ ʜʦʙʳʪʦʡ ʥʝʬʪʠ ʟʘ ʚʨʝʤʷ, ʨʘʚʥʦʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ ʊ. 

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʧʨʦʚʝʜʝʤ ʨʘʩʯʝʪ ʦʙʲʝʤʦʚ ʠ ʪʝʤʧʦʚ ʟʘʢʘʯʢʠ ʚ ʧʝʨʠʦʜ ʟʘʛʨʫʟʢʠ (Qmax) 

ʠ ʨʘʟʛʨʫʟʢʠ (Qmin) ʚ ʮʠʢʣʘʭ. ɺʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʊ, ʊmax, ʊmin) ʠ ʧʘʨʘʤʝʪʨʳ ʟʘʢʘʯʢʠ 

(Qmax,Qmin) ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ. ʇʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʜʣʷ ʧʝʨʚʳʭ 
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ʮʠʢʣʦʚ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʪʝʧʣʦʚʳʭ ʵʬʬʝʢʪʦʚ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ 

ʧʨʦʤʳʩʣʦʚʳʭ ʫʩʣʦʚʠʷʭ max

ʦʙʱQ , ʢʘʢ ʧʨʘʚʠʣʦ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ ʠ ʯʠʩʣʝʥʥʦ ʙʳʚʘʝʪ ʨʘʚʥʳʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʂʅʉ. ɺ 

ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʦʱʥʦʩʪʠ ʂʅʉ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ Qmax ʟʘʢʣʘʜʳʚʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ. ʇʦ ʬʘʢʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʥʘ ʧʣʦʱʘʜʠ (ʙʣʦʢʝ) ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʧʝʨʠʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ 

ʟʘʢʘʯʢʠ Q
I 
(ʨʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʥʦʤʝʨ ʮʠʢʣʘ). 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʟʘʛʨʫʟʢʠ ʧʣʦʱʘʜʠ (ʟʘʣʝʞʠ) ʚ ʷʯʝʡʢʝ (ʨʠʩ.4.18) ʚ ʧʝʨʠʦʜ, 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʧʝʨʚʦʤʫ ʮʠʢʣʫ 

Q

Qmax=a         (4.9)  

ʛʜʝ Ŭ ï ʫʢʘʟʳʚʘʝʪ, ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʪʝʤʧ ʟʘʢʘʯʢʠ ʚ ʧʝʨʠʦʜ ʟʘʛʨʫʟʢʠ ʧʣʘʩʪʘ ʚ ʮʠʢʣʝ ʜʦʣʞʝʥ 

ʙʳʪʴ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʧʦ ʦʙʲʝʤʫ ʧʨʝʜʳʜʫʱʝʡ ʟʘʢʘʯʢʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ Ŭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʧʦ ʠʤʝʶʱʠʤʩʷ 

ʤʦʱʥʦʩʪʷʤ ʂʅʉ ʚ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʇʇɼ. ɼʣʷ ɹʘʡʪʫʛʘʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʥʘʯʝʥʠʝ Ŭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,2 ʜʦ 1,5. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ 

ʫʩʣʦʚʠʝ 

[Qmax]= ŬÖQ       (4.10) 

ʊʦʛʜʘ ʩ ʫʯʝʪʦʤ  (4.10) ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʜʝʪʝʨʤʠʥʠʨʫʝʪʩʷ. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʧ ʟʘʢʘʯʢʠ ʚ ʧʝʨʠʦʜ ʟʘʛʨʫʟʢʠ 

Qmax= Ŭ
I
ĀQ

I        (4.11) 

ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʛʨʫʟʢʠ ʧʦ ʚʳʨʘʞʝʥʠʶ 

y

jaa
b

Ö-
=

Ö-
=

I
I

T

TT 1

min

max        (4.12) 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʧ ʟʘʢʘʯʢʠ ʚ ʧʝʨʠʦʜ ʨʘʟʛʨʫʟʢʠ 

Qmin= ɓ
I
ĀQ

I          (4.13) 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ Qmax, Qmin ʷʚʣʷʶʪʩʷ ʚʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ 

ʧʝʨʚʦʛʦ ʮʠʢʣʘ. ʊʝʤʧ ʟʘʢʘʯʢʠ ʚ ʧʝʨʠʦʜ ʟʘʛʨʫʟʢʠ ʠ ʨʘʟʛʨʫʟʢʠ ʜʣʷ ʚʪʦʨʦʛʦ ʮʠʢʣʘ ʙʫʜʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʝʨʚʦʛʦ. ʆʪʣʠʯʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ Qmax, Qmin ʜʣʷ ʚʪʦʨʦʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ 

ʮʠʢʣʦʚ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʚ ʪʦʤ, ʯʪʦ ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʟʘʢʘʯʢʠ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʢʦʤʧʝʥʩʘʮʠʶ ʜʝʬʠʮʠʪʘ (ʠʣʠ ʠʟʙʳʪʢʘ) ʟʘʢʘʯʢʠ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʟʘ ʚʝʩʴ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ 

ʧʝʨʠʦʜ ʚʥʝʜʨʝʥʠʷ. ʕʪʦ ʚʳʪʝʢʘʝʪ ʠʟ ʫʩʣʦʚʠʷ ʩʦʭʨʘʥʝʥʠʷ ʥʝʠʟʤʝʥʥʦʩʪʠ ʫʧʨʫʛʦʛʦ ʟʘʧʘʩʘ 

ʧʣʘʩʪʦʚʦʡ ʩʠʩʪʝʤʳ. ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʦʙʲʝʤʘ 

ʟʘʢʘʯʢʠ ʟʘ ʧʝʨʚʳʡ ʮʠʢʣ ʙʫʜʝʪ ȹVʩʨ
I
. 
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ɽʩʣʠ ʧʨʠʥʷʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʟʘ ʧʝʨʚʳʡ ʮʠʢʣ ȹVʅ
ʌ
, ȹVɺ

ʌ
, ʪʦ ʧʦ ʬʦʨʤʫʣʝ 

(4.8) ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ȹVT
I
 ï ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʦʙʲʝʤʘ ʟʘʢʘʯʢʠ ʜʣʷ 

ʧʝʨʚʦʛʦ ʮʠʢʣʘ. ʊʦʛʜʘ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʜʝʬʠʮʠʪ (ʠʣʠ ʠʟʙʳʪʦʢ) ʟʘʢʘʯʢʠ, ʥʘʢʦʧʣʝʥʥʦʡ ʟʘ 

ʧʝʨʚʳʡ ʮʠʢʣ I

ʩʨ

I

T

I VV D+D=d . 

ɺʳʯʠʩʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʟʘʢʘʯʢʠ ʜʣʷ ʚʪʦʨʦʛʦ ʮʠʢʣʘ ʩ ʫʯʝʪʦʤ 

ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʧʘʩʘ (ʠʟʙʳʪʢʘ) ʟʘʢʘʯʢʠ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʟʘ I ʮʠʢʣ. 

IIII

ʥʝʦʙʭ TQV d°Ö=D        (4.14) 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʟʘʛʨʫʟʢʠ  ʩ ʫʯʝʪʦʤ ʪʝʭ ʞʝ ʠʩʭʦʜʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʬʦʨʤʫʣʝ (4.10). ʆʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʧ ʟʘʢʘʯʢʠ ʚ ʧʝʨʠʦʜ ʟʘʛʨʫʟʢʠ 

Qmax=Ŭ
II
ȚQ

II
       (4.15) 

ɺʳʯʠʩʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʨʘʟʛʨʫʟʢʠ 

y

jaa
b

Ö-
=

Ö-
=

IIII
II

T

TT 1

min

max       (4.16) 

ʉ ʫʯʝʪʦʤ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʧ ʟʘʢʘʯʢʠ ʚ ʧʝʨʠʦʜ ʨʘʟʛʨʫʟʢʠ 

Qmin=b
II
ȚQ

II
          (4.17) 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ Qmax
II
, Qmin

II
 ʷʚʣʷʶʪʩʷ ʧʨʦʝʢʪʠʨʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʜʣʷ ʚʪʦʨʦʛʦ ʮʠʢʣʘ. ɺ ʮʝʣʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʮʠʢʣʦʚ ʘʥʘʣʦʛʠʯʥʦ ʚʪʦʨʦʤʫ. 

ʆʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʝʬʠʮʠʪ (ʠʟʙʳʪʦʢ) ʟʘʢʘʯʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʥʝ ʟʘ ʦʜʠʥ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʮʠʢʣ, ʘ ʟʘ ʚʩʝ ʮʠʢʣʳ ʩʫʤʤʘʨʥʦ. ʊʦʯʥʦʝ 

ʩʦʙʣʶʜʝʥʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʪʝʤʧʦʚ ʟʘʢʘʯʢʠ (ʨʠʩ.4.20) ʚ ʪʝʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʬʘʟ ʮʠʢʣʘ 

(ʟʘʛʨʫʟʢʘ, ʨʘʟʛʨʫʟʢʘ) ʚ ʫʩʣʦʚʠʷʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʬʘʟ ʦʪ 15 ʜʥʝʡ ʜʦ 3-5 ʤʝʩʷʮʝʚ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʝʤʧʘ ʟʘʢʘʯʢʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʦʡ ʬʘʟʳ ʚʥʫʪʨʠ ʮʠʢʣʘ. 

ʕʪʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʥʘʢʦʧʣʝʥʥʦʛʦ 

ʦʙʲʝʤʘ ʟʘʢʘʯʢʠ ʢ ʢʦʥʮʫ ʬʘʟʳ ʜʦʣʞʥʦ ʨʘʚʥʷʪʴʩʷ ʨʘʩʯʝʪʥʦʤʫ. ʌʘʟʘ ʮʠʢʣʘ ʜʦʣʞʥʘ ʜʝʣʠʪʴʩʷ 

ʥʘ ʥʝʩʢʦʣʴʢʦ ʨʘʩʯʝʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ (ʨʠʩ.4.20). ʇʦ ʬʘʢʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʥʳʡ ʦʙʲʝʤ ʟʘʢʘʯʢʠ ʢ ʢʦʥʮʫ ʧʝʨʚʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ. 

ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʪʝʤʧ ʟʘʢʘʯʢʠ ʜʣʷ ʚʪʦʨʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʧʦ ʬʦʨʤʫʣʝ: 

I

ʌɺ

I

ʌɺII

tt

VV
Q

-

-
=        (4.18) 

ʛʜʝ Q
II
 ï ʪʝʤʧ ʟʘʢʘʯʢʠ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʦʪʦʨʦʛʦ ʜʦ ʢʦʥʮʘ ʬʘʟʳ ʬʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʟʘʢʘʯʢʠ ʙʳʣʦ ʙʳ ʨʘʚʥʦ ʨʘʩʯʝʪʥʦʤʫ; 

Vʌɿ ï ʨʘʩʯʝʪʥʳʡ ʦʙʲʝʤ ʟʘʢʘʯʢʠ ʚ ʬʘʟʝ; 

t
I
 ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʚʦʛʦ ʠʥʪʝʨʚʘʣʘ; 
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tʌɿ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟʳ (ʣʠʙʦ ʊmax, ʣʠʙʦ ʊmin) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ 

(4.14, 4.15). 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʪʝʤʧ ʟʘʢʘʯʢʠ ʪʨʝʪʴʝʛʦ ʠʥʪʝʨʚʘʣʘ 

ʚʨʝʤʝʥʠ, ʧʦ ʠʩʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ 

II

ʌɺ

II

ʌɺIII

tt

VV
Q

-

-
=        (4.19) 

ʅʦ ʧʨʠ ʪʝʢʫʱʝʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ: 

ʪʨʝʙʫʝʤʳʡ ʪʝʤʧ ʟʘʢʘʯʢʠ ʜʣʷ ʧʦʩʣʝʜʥʝʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʨʦʝʢʪʥʦʛʦ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ Q=Vʌɿ/tʌɿ. ʇʦʵʪʦʤʫ ʜʣʷ ʬʘʟʳ ʟʘʛʨʫʟʢʠ 

ʬʘʢʪʠʯʝʩʢʠʡ ʪʝʤʧ ʟʘʢʘʯʢʠ ʚʦ ʚʨʝʤʷ ʥʘʯʘʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʤʦʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘ 

ʫʨʦʚʥʝ, ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʳʰʘʶʱʝʤ (ʥʘ 1-3%) ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦ ʬʦʨʤʫʣʝ (4.18).  

 

V
'
, V

''
, V

'''
 ï ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʙʲʝʤʘ ʟʘʢʘʯʢʠ ʢ ʢʦʥʮʫ ʧʝʨʚʦʛʦ (t

'
), 

ʚʪʦʨʦʛʦ (t
''
), ʪʨʝʪʴʝʛʦ (t

'''
) ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ; 

Vʬʟ ï ʧʣʘʥʠʨʫʝʤʳʡ ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʟʘʢʘʯʢʠ ʜʣʷ ʚʩʝʡ ʬʘʟʳ; 

tʬʟ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟʳ. 

ʈʠʩʫʥʦʢ 4.20 - ʇʦʷʩʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ çʂʦʨʨʝʢʪʠʨʦʚʢʘ ʪʝʤʧʦʚ ʟʘʢʘʯʢʠè 

 

4.4 ʕʢʩʧʨʝʩʩ-ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʣʘʩʪ ʧʦ ʘʤʧʣʠʪʫʜʝ ʠ ʦʙʲʝʤʫ ʦʪʦʨʦʯʝʢ 

 

ʅʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʜʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʜʤʝʪʦʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ [1], ʜʦ ʧʨʦʢʘʯʢʠ ʪʝʧʣʦʚʦʡ ʦʪʦʨʦʯʢʠ ʚ ʧʣʘʩʪʝ 

ʪʝʢʫʱʝʝ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʣʠʥʠʠ rʭ ʙʫʜʝʪ ʈʇʃ. ʊʦʛʜʘ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʤʦʱʥʦʩʪʠ 

ʥʘʩʦʩʦʚ ʥʘ ʷʯʝʡʢʝ ʩʢʚʘʞʠʥʳ ˉ409 ʈɿɸɹ ï ʟʘʙʦʡʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʝ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʩʪʦʷʥʥʳʤ. ʄʝʭʘʥʠʟʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʫʩʣʦʚʥʦ ʩʪʘʮʠʦʥʘʨʥʦʤ 

ʨʝʞʠʤʝ ʥʘʛʥʝʪʘʥʠʷ ʪʝʧʣʦʚʳʭ ʦʪʦʨʦʯʝʢ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4.21. ʇʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʪʘʢ ʢʘʢ 

ʥʘ ʩʢʚʘʞʠʥʫ ˉ409 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʝʧʣʦʚʦʡ ʠʩʪʦʯʥʠʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ, ʪʦ 

ʪʝʢʫʱʝʝ ʟʘʙʦʡʥʦʝ ʜʘʚʣʝʥʠʝ ʙʫʜʝʪ ʥʠʞʝ ʈʇʃ, ʪʨʝʙʫʝʤʦʛʦ ʚ ʮʠʢʣʘʭ ʠ ʘʤʧʣʠʪʫʜʝ, ʧʦʵʪʦʤʫ 

ʥʫʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʢʘʯʢʫ. 

ɺ ʧʝʨʠʦʜ ʟʘʢʘʯʢʠ ʦʪʦʨʦʯʢʠ ʘʤʧʣʠʪʫʜʫ ʜʘʚʣʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ 

ʚʠʜʝ 

ŭʈ=ʈ-ʈʇʃ=(ʈɿɸɹ-ʈʇʃ)-(ʈɿɸɹ-ʈ)=ȹʈ0 -ȹʈ=ȹʈ0  -ȹʈ/ȹʈ0Ț ȹʈ0=ȹʈ0Ț(1-ȹʈ/ȹʈ0)  (4.20) 
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1     (4.21) 

ʛʜʝ ʈ ïʪʝʢʫʱʝʝ ʜʘʚʣʝʥʠʝ ʚ ʟʦʥʝ ʟʘʢʘʯʢʠ, ʄʇʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʚʝʣʠʯʠʥʳ ʘʤʧʣʠʪʫʜʳ ʜʘʚʣʝʥʠʡ (ŭʈ) ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ: 

1) ʙʫʜʝʤ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʫʧʨʫʛʦʡ ʵʥʝʨʛʠʠ ʧʣʘʩʪʘ ʜʘʚʣʝʥʠʝ 

ʟʘʢʘʯʢʠ ʙʫʜʝʪ ʚʳʰʝ ʪʝʢʫʱʝʛʦ ʧʣʘʩʪʦʚʦʛʦ; 

2) ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʜʘʚʣʝʥʠʷ (ŭmn) ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʠʶ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 1,2-1,8 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʧʦʣʦʞʠʪʝʣʴʥʘʷ (ŭmx); 

3) ʝʩʣʠ ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ ŭʈ ʧʨʠ ʧʨʦʩʪʦʤ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ ʟʘʚʦʜʥʝʥʠʠ ʚ 

ʮʝʣʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ, ʪʦ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʝʸ ʧʨʝʜʝʣʳ ʠʟʤʝʥʷʶʪʩʷ 

ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 10-80%, ʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʥʘ 1.5-2 ʨʘʟʘ. 

ɺ ʮʝʣʦʤ çʨʘʟʤʘʭè ʜʘʚʣʝʥʠʷ ʜʣʷ ʧʨʦʩʪʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʚ 

1,2-1,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʤʝʪʦʜʝ.  

ʇʨʠ ʵʪʦʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʝʤʧʝ ʟʘʢʘʯʢʠ, ʧʨʝʚʳʰʘʶʱʝʤ ʟʥʘʯʝʥʠʝ Qmax, ʙʫʜʝʪ 

ʤʘʣʦʚʝʨʦʷʪʥʘ ʜʘʞʝ ʜʣʷ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʦʛʨʘʥʠʯʝʥʠʷ ʩʥʠʟʫ ʫʪʦʯʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ ʠ ʥʘ ʬʘʟʫ ʨʘʟʛʨʫʟʢʠ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʪʝʯʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʪʝʤʧ ʟʘʢʘʯʢʠ ʤʦʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘ 1-

3% ʥʠʞʝ, ʯʝʤ ʧʦ ʬʦʨʤʫʣʝ (4.18). 

ʕʪʦ ʚʳʟʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʝʩʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʫʧʝʥʯʘʪʫʶ ʬʦʨʤʫ ʠʤʧʫʣʴʩʘ, 

ʪʦ ʤʝʪʦʜ ʧʨʦʩʪʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʷʟʘʥ ʩ ʜʦʩʪʘʪʦʯʥʦ ʧʣʘʚʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 

ʜʘʚʣʝʥʠʷ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ. ʇʦʵʪʦʤʫ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʚʳʟʚʘʥʥʦʝ ʧʣʘʚʥʦʩʪʴʶ ʠʤʧʫʣʴʩʘ, ʩʣʝʜʫʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ 
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ʫʚʝʣʠʯʝʥʠʝʤ çʨʘʟʤʘʭʘè ʜʘʚʣʝʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʴ ʙʦʣʴʰʦʛʦ çʨʘʟʤʘʭʘè ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʧʨʦʩʪʦʤ ʪʝʧʣʦʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʩʫʪʩʪʚʠʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʥʦ ʠ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʤʝʨʦʡ ʜʣʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ,  ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʫʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʧʣʘʩʪʝ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʇʇɼ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʘʚʣʝʥʠʷ ʠ ʝʛʦ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ [60, 105]. ɺʳʩʦʢʠʝ ʧʝʨʝʧʘʜʳ ʜʘʚʣʝʥʠʷ ʠʣʠ ʠʭ 

ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ ʤʦʛʫʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʠ ʥʘ ʨʘʙʦʪʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʩʢʚʘʞʠʥ. ʇʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʥʦʡ ʬʘʟʳ, ʘ ʪʘʢʞʝ 

ʟʘʩʪʦʡʥʳʭ ʟʦʥ ʚ ʧʣʘʩʪʝ. 
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ʈʠʩʫʥʦʢ 4.21 ï ʋʩʣʦʚʥʦ-ʩʪʘʮʠʦʥʘʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘ ʬʘʟʘʭ: 

1 ï ʧʦʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ (ʦʥʦ ʞʝ ʠʩʭʦʜʥʦʝ); 

2- ʩʦʟʜʘʥʠʷ çʬʦʥʦʚʦʛʦè ʫʨʦʚʥʷ ʜʘʚʣʝʥʠʷ; 

3 ï ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ. 

 

4.5 ɺʦʟʤʦʞʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʟʘʢʘʯʢʠ ʨʘʙʦʯʝʛʦ ʘʛʝʥʪʘ ʠ ʦʮʝʥʢʘ ʦʭʚʘʪʘ 

ʧʣʘʩʪʘ ʪʝʧʣʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

 

ʈʘʩʯʝʪ ʧʨʦʛʥʦʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʩʪʘ ɸ4 ɹʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʮʝʣʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʷ. ɿʘʚʠʩʠʤʦʩʪʠ ʬʘʟʦʚʳʭ 
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ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʧʠʩʘʥʥʳʝ ʚ ʛʣʘʚʝ 2 

ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʪʝʢʫʱʫʶ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʣʘʩʪʘ ɸ4. ʅʝʠʟʦʪʝʨʤʠʯʝʩʢʘʷ 

ʬʠʣʴʪʨʘʮʠʷ ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʚʢʣʶʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʧʮʠʠ ʚ ʧʘʨʘʤʝʪʨʘʭ ʨʘʩʯʝʪʘ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ɺ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚʘʨʠʘʥʪʳ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʜʨʫʛʠʤʠ 

ʤʝʪʦʜʘʤʠ ʫʚʝʣʠʯʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʩʝʨʴʝʟʥʳʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. ʉʧʠʩʦʢ 

ʚʘʨʠʘʥʪʦʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

1.ɿʘʢʘʯʢʘ ʭʦʣʦʜʥʦʡ ʚʦʜʳ (ʙʘʟʦʚʳʡ ʚʘʨʠʘʥʪ). 

2.ʉʪʘʮʠʦʥʘʨʥʦʝ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʝ (ʥʝʧʨʝʨʳʚʥʘʷ ʟʘʢʘʯʢʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʘ ʚʩʝʤ 

ʧʨʦʤʝʞʫʪʢʝ ʧʨʦʛʥʦʟʥʦʛʦ ʧʝʨʠʦʜʘ). 

3.ɿʘʢʘʯʢʘ ʪʝʧʣʦʚʳʭ ʦʪʦʨʦʯʝʢ. 

4.ʅʝʩʪʘʮʠʦʥʘʨʥʦʝ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʝ (ʮʠʢʣʠʯʝʩʢʘʷ ʟʘʢʘʯʢʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ). 

5.ɺʘʨʠʘʥʪʳ ʫʚʝʣʠʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʮʠʢʣʠʯʝʩʢʦʡ ʟʘʢʘʯʢʠ ʧʦʜʦʛʨʝʪʦʡ ʚʦʜʳ. 

6.ɺʘʨʠʘʥʪʳ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʦʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʷ.  

7.ʅʝʩʪʘʮʠʦʥʘʨʥʦʝ ʟʘʚʦʜʥʝʥʠʝ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ (ʜʣʷ ʩʨʘʚʥʝʥʠʷ). 

ʇʨʦʛʥʦʟʥʳʡ ʧʝʨʠʦʜ ï 10 ʣʝʪ. ʉʨʘʚʥʝʥʠʝ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʚʝʜʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʘʟʦʚʦʛʦ ʚʘʨʠʘʥʪʘ. ʆʯʘʛʦʤ ʥʘʛʥʝʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʢʚʘʞʠʥʘ ï 409N. 

ʉʪʘʮʠʦʥʘʨʥʦʝ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʝ.  

ʅʘ ʨʠʩʫʥʢʝ 4.23 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʛʦʜʘʤ. ʀʟ ʥʝʛʦ 

ʚʠʜʥʦ, ʯʪʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʙʘʟʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ʧʘʜʘʝʪ ʜʦ 2019 ʛʦʜʘ.  

  
ʘ) ʙ) 

ʈʠʩʫʥʦʢ 4.22 - ʇʦʣʝ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʜʣʷ ʫʩʣʦʚʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʟʘʢʘʯʢʠ ʭʦʣʦʜʥʦʡ (ʘ) ʠ 

ʧʦʜʦʛʨʝʪʦʡ (ʙ) ʚʦʜʳ 
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ʘ) 

 

ʙ) 

 

ʚ) 

 

 

ʈʠʩʫʥʦʢ 4.23 - ʘ) ʧʨʦʛʥʦʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʙʘʟʦʚʦʛʦ ʚʘʨʠʘʥʪʘ; ʙ) ʛʨʘʬʠʢ ʥʘʢʦʧʣʝʥʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʪʝʨʤʦʟʘʚʦʜʥʝʥʠʷ; ʚ) ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʷ 

 


