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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʫʢʦʤʦʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʩʦʭʨʘʥʝʥʠʝ ʚ ʤʫʢʝ ʚʩʝʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ. ʄʠʥʝʨʘʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʤʫʢʝ, ʧʦʤʦʣʦʪʦʡ ʠʟ ʮʝʣʴʥʳʭ ʟʝʨʝʥ. ɺ ʤʫʢʝ ʦʙʦʡʥʦʡ 

ʠ ʚʪʦʨʦʛʦ ʩʦʨʪʘ ʩʦʜʝʨʞʘʪʩʷ ʚʠʪʘʤʠʥʳ ɺ1,ɺ2, ʈʈ ʠ ɽ, ʚ ʤʫʢʝ ʚʳʩʰʝʛʦ ʠ 

ʧʝʨʚʦʛʦ ʩʦʨʪʦʚ ʠʭ ʥʝʪ.   

ɺ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥʘʭ, ʪʘʢʠʭ ʢʘʢ, ʞʝʨʥʦʚʳʝ ʧʦʩʪʘʚʳ (ʤʝʣʴʥʠʮʳ) 

ʟʝʨʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

(ʞʝʨʥʦʚʦʚ), ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʫʢʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʚʩʝʭ 

ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʝʨʥʘ. 

ɼʣʷ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ ʭʘʨʘʢʪʝʨʥʘ ʥʠʟʢʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ  

ʞʝʨʥʦʚʦʚ (ʦʢʨʫʞʥʘʷ ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʜʦ 10 ʤ/ʩ), ʘ ʪʘʢʞʝ ʩʚʦʷ 

ʨʘʮʠʦʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʦʤʦʣʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʦʜʘ 

ʟʝʨʥʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʧʦʤʦʣʝ ʨʞʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʞʝʨʥʦʚʳʭ 

ʤʝʣʴʥʠʮ ʤʦʞʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʥʘ 15 ï 20%, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʤʦʣʫ ʧʰʝʥʠʮʳ 

ʧʨʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʠʚʦʜʝ ʞʝʨʥʦʚʳʭ 

ʤʝʣʴʥʠʮ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʜʚʠʛʘʪʝʣʠ ʚʨʘʱʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ 

ʪʨʝʙʫʝʤʫʶ ʥʠʟʢʫʶ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʝʨʝʜʘʪʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʨʝʜʫʢʪʦʨʦʚ, ʨʝʤʝʥʥʳʭ, ʢʣʠʥʦʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʯ ʠ 

ʪ.ʧ.). ʇʦʧʳʪʢʠ ʧʣʘʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʤʝʣʴʥʠʮʳ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ ʧʠʪʘʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʶʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ. ʉʦʚʨʝʤʝʥʥʳʡ ʧʨʠʚʦʜ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʜʦʣʞʝʥ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʠʝ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʝʛʦ ʯʘʩʪʦʪʳ ʠ ʤʦʤʝʥʪʘ 

ʚʨʘʱʝʥʠʷ ʙʝʟ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʝʣʴʥʠʮʳ. 

ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʠʚʦʜʝ 

ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʧʣʦʩʢʦʛʦ ʣʠʥʝʡʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ (ʃɸɼ), 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʣʫʯʝʥʠʝ ʨʝʛʫʣʠʨʫʝʤʦʡ ʯʘʩʪʦʪʳ ʠ ʤʦʤʝʥʪʘ ʚʨʘʱʝʥʠʷ 
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ʞʝʨʥʦʚʦʚ ʙʝʟ ʫʩʣʦʞʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʩʘʤʦʡ ʤʝʣʴʥʠʮʳ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʫʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʟʘʜʘʯʫ. 

ʊʝʤʘʪʠʢʘ ʨʘʙʦʪʳ ʦʪʚʝʯʘʝʪ çʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʧʠʱʝʚʦʡ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʌ ʜʦ 2020 ʛʦʜʘè ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʘʟʜʝʣʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʈʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʳʨʴʷ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ 2013-2020 ʛʦʜʳè: ʰʠʬʨ 01.05 çʊʝʭʥʠʯʝʩʢʘʷ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝè. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝʤ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥʘʭ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʃɸɼ ʟʘʥʠʤʘʣʠʩʴ ʠ 

ʟʘʥʠʤʘʶʪʩʷ ʠʟʚʝʩʪʥʳʝ ʫʯʝʥʳʝ: ʀ. ɹʦʣʜʝʘ, ʆ.ʅ. ɺʝʩʝʣʦʚʩʢʠʡ, ɸ.ʀ. 

ɺʠʥʦʢʫʨʦʚ, ɸ.ʀ. ɺʦʣʴʜʝʢ, ɺ.ʅ. ɼʝʥʠʩʦʚ, ɸ.ʇ. ɽʧʠʬʘʥʦʚ, ɸ.ʖ. ʂʦʥʷʝʚ, ɽ.ʈ. 

ʃʝʡʪʫʝʡʪ, ɺ.ʀ. ʃʫʢʦʚʥʠʢʦʚ, ʌ.ɸ. ʄʘʤʝʜʦʚ, ʉ.ɸ. ʅʘʩʘʨ, ɹ.ʀ. ʇʝʪʣʝʥʢʦ, ɸ.ɺ. 

ʉʘʧʩʘʣʝʚ, ʌ.ʅ. ʉʘʨʘʧʫʣʦʚ, ɼ.ɺ. ʉʚʝʯʘʨʥʠʢ, ɺ.ɽ. ʉʢʦʙʝʣʝʚ,  ʄ.ʄ. ʉʦʢʦʣʦʚ ʠ 

ʜʨ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʦʙʦʩʥʦʚʘʥʠʶ ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʝ ʦʪʨʘʩʣʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ, ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʙʦʣʝʝ 

ʫʧʨʦʱʝʥʥʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʛʦ ʙʝʟʨʝʜʫʢʪʦʨʥʦʛʦ  ʨʝʛʫʣʠʨʫʝʤʦʛʦ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ  ʜʣʷ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ ʦʩʪʘʝʪʩʷ ʥʝ ʨʝʰʝʥʥʦʡ.  

ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ: 

-ʫʤʝʥʴʰʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ; 

-ʚʥʝʜʨʝʥʠʝ ʥʘʠʙʦʣʝʝ ʫʧʨʦʱʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʘʢ 

ʯʘʩʪʦʪʳ, ʪʘʢ ʠ ʤʦʤʝʥʪʘ ʚʨʘʱʝʥʠʷ; 

-ʩʥʠʞʝʥʠʝ ʪʝʢʫʱʠʭ ʟʘʪʨʘʪ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ.  

ʎʝʣʴ ʨʘʙʦʪʳ - ʨʘʟʨʘʙʦʪʘʪʴ ʙʝʟʨʝʜʫʢʪʦʨʥʳʡ ʨʝʛʫʣʠʨʫʝʤʳʡ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʜʣʷ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʥʘ ʦʩʥʦʚʝ ʧʣʦʩʢʦʛʦ ʣʠʥʝʡʥʦʛʦ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠʩʧʦʣʥʝʥʠʡ ʧʨʠʚʦʜʦʚ 

ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ ʩ ʃɸɼ, ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʨʝʘʣʠʟʘʮʠʠ; 
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- ʦʙʦʩʥʦʚʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʧʨʠʚʦʜʘ ʞʝʨʥʦ-

ʚʦʡ ʤʝʣʴʥʠʮʳ ʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʃɸɼ, ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʤʝʣʴʥʠʮʳ, ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ; 

- ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʧʨʠ ʧʦʤʦʣʝ 

ʟʝʨʥʘ ʚ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʝ ʩ ʧʣʦʩʢʠʤ ʃɸɼ, ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʩʠʣʳ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʨʘʙʦʪʝ, ʫʪʦʯʥʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʚʦʜʘ;  

- ʜʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʙʨʘʟʝʮ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʩ ʣʠʥʝʡʥʳʤ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ (ɾʄ ʩ ʃʕʇ), ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʣʦʩʢʦʛʦ ʃɸɼ ʚ ʧʨʠʚʦʜʝ ʞʝʨʥʦʚʳʭ 

ʤʝʣʴʥʠʮ;  

- ʦʧʨʝʜʝʣʠʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ʧʨʠʚʦʜʘ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʩ ʃɸɼ ʚ ʚʠʜʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʯʘʩʪʦʪʳ ʠ ʤʦʤʝʥʪʘ ʚʨʘʱʝʥʠʷ ʜʣʷ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ ʩ ʧʣʦʩʢʠʤ ʃɸɼ ʚ 

ʧʨʠʚʦʜʝ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʟʝʨʥʘ (ʤʘʩʩʘ, ʪʨʝʥʠʝ, ʨʦʜ ʟʝʨʥʘ) ʥʘ ʧʨʦʮʝʩʩ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ:  

- ʨʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤ ʠ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʣ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʚʪʦʨʠʯʥʳʡ ʵʣʝʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʥʜʫʢʪʦʨʝ ʩ ʤʘʣʳʤ ʯʠʩʣʦʤ ʧʦʣʶʩʦʚ ʥʘ ʦʩʥʦʚʝ 

ʠʟʚʝʩʪʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʧʣʦʩʢʦʛʦ ʃɸɼ; 

- ʩʦʟʜʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʚʦʜʘ ʩ ʧʣʦʩʢʠʤ ʃɸɼ ʜʣʷ ʨʘʩʯʝʪʘ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ 

ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʣ; 
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- ʚʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɾʄ 

ʧʘʨʘʤʝʪʨʦʚ ʃɸɼ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʫʩʪʘʥʦʚʢʠ.  

ʅʦʚʠʟʥʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʟʘʱʠʱʝʥʘ ʜʚʫʤʷ ʧʘʪʝʥʪʘʤʠ ʈʌ (ˉ 

2482920, 2546860). 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: 

- ʨʘʩʢʨʳʪʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ɾʄ ʩ ʃʕʇ; 

- ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʘ ʠ ʧʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʣ ʩ 

ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʧʣʦʩʢʦʛʦ ʃɸɼ; 

- ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʞʝʨʥʦʚʦʚ ɾʄ ʩ 

ʃʕʇ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʨʝʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ʞʝʨʥʦʚʦʚ ʚ ʢʚʘʜʨʘʪʫʨʘʭ (ʧʨʠ ʯʠʩʣʝ ʧʘʨ ʧʦʣʶʩʦʚ ʠʥʜʫʢʪʦʨʘ ʜʚʠʛʘʪʝʣʷ 

ʙʦʣʴʰʝ ʯʝʪʳʨʝʭ) ʠ ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʧʨʠ ʯʠʩʣʝ ʧʘʨ ʧʦʣʶʩʦʚ 

ʠʥʜʫʢʪʦʨʘ ʜʚʠʛʘʪʝʣʷ ʤʝʥʴʰʝ ʯʝʪʳʨʝʭ). 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ:  

- ʩʦʟʜʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʚʳʜʘʯʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʕɺʄ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʘʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʣ ʚʷʟʢʦʛʦ ʠ ʩʫʭʦʛʦ ʪʨʝʥʠʷ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʠʚʦʜʘ ʩ ʃɸɼ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʘʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʚ ɸʇʂ; 

- ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʚʪʦʨʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʃɸɼ ʚʥʝʜʨʝʥʳ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʢʘʬʝʜʨʳ 

çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝè ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ 

ɻɸʋ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʕʣʝʢʪʨʦʧʨʠʚʦʜè ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʙʘʢʘʣʘʚʨʦʚ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ çɸʛʨʦʠʥʞʝʥʝʨʠʷè, ʧʨʦʬʠʣʴ 

çʕʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠè; 

- ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠʥʷʪʳ ʢ ʚʥʝʜʨʝʥʠʶ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ: ʆɸʆ çʋʬʠʤʩʢʠʡ ʭʣʝʙʦʟʘʚʦʜ ˉ7è ʠ  ʆʆʆ çʀʃʀʐ ï ɸɻʈʆè 

ʀʣʠʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʫʯʥʦ ï 
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ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ ʩ ʄʀʇ çʕʐɸʈè ʥʘ 

ʪʝʤʫ: çʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʧʨʠʚʦʜʝ ʣʠʥʝʡʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷè, 

ʟʘʢʣʶʯʝʥʥʦʡ ʧʦ ʜʦʛʦʚʦʨʫ ˉ 48 ʦʪ 13 ʤʘʨʪʘ 2015 ʛʦʜʘ, ʛʦʩ. ʨʝʛʠʩʪʨʘʮʠʷ 

ˉ01201176549. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʦʨʠʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʪʝʦʨʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʤʝʪʦʜ ʦʙʲʝʢʪʥʦ-ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ Matlab, ʤʝʪʦʜ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

- ʘʣʛʦʨʠʪʤ ʠ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʚʪʦʨʠʯʥʳʡ ʵʣʝʤʝʥʪ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʣʠʥʝʡʥʦʛʦ ʠʥʜʫʢʪʦʨʘ ʩ ʫʯʝʪʦʤ 

ʩʧʝʮʠʬʠʢʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʃɸɼ ʩ ʤʘʣʳʤ ʯʠʩʣʦʤ ʧʦʣʶʩʦʚ (ʤʝʥʴʰʝ 

ʠʣʠ ʨʘʚʥʦ ʯʝʪʳʨʝʤ); 

- ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʚʦʜʘ ʩ 

ʧʣʦʩʢʠʤ ʃɸɼ ʜʣʷ ʨʘʩʯʝʪʘ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʩʦʚʤʝʩʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʣ; 

- ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʧʘʨʘʤʝʪʨʦʚ ʃɸɼ (ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ, 

ʢʨʠʪʠʯʝʩʢʦʝ ʩʢʦʣʴʞʝʥʠʝ) ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʤʝʣʴʥʠʮʳ (ʟʘʟʦʨ ʤʝʞʜʫ 

ʞʝʨʥʦʚʘʤʠ, ʜʠʘʤʝʪʨ ʞʝʨʥʦʚʦʚ); 

- ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʢʠ ɾʄ ʩ ʃʕʇ 

ʠ ʘʧʨʦʙʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʧʘʨ ʧʦʣʶʩʦʚ ʃɸɼ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʣʦʞʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʥʘ 

ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʢʦʥʢʫʨʩʘʭ ʠ ʚʳʩʪʘʚʢʘʭ: LI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ ï 

ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɼʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ - ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫè (ʏʝʣʷʙʠʥʩʢ, 2012); ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ (ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ) çʄʦʣʦʜʝʞʴ ʠ ʥʘʫʢʘè 
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(ʋʬʘ, 2012); ʆʪʙʦʨʦʯʥʦʡ ʪʫʨ ʩʨʝʜʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ ʢʦʥʢʫʨʩʝ çʋʄʅʀʂè 

(ʋʬʘ, 2012); ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʢʦʥʢʫʨʩ ʥʘ ʣʫʯʰʫʶ ʥʘʫʯʥʫʶ ʨʘʙʦʪʫ ʩʨʝʜʠ 

ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʚʫʟʦʚ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʌ ʧʦ ʥʦʤʠʥʘʮʠʠ çɸʛʨʦʠʥʞʝʥʝʨʠʷè (ʋʬʘ, 2013); ɺʝʩʝʥʥʠʡ ʪʫʨ 

ʢʦʥʢʫʨʩʘ çʋʄʅʀʂè (ʋʬʘ, 2013); VI ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ - ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʅʘʫʢʘ ʤʦʣʦʜʳʭ ï ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ɸʇʂè (ʋʬʘ, 2013); ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ ï ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʚ 

ʨʘʤʢʘʭ XXIV  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚʳʩʪʘʚʢʠ 

çɸʛʨʦʢʦʤʧʣʝʢʩ ï 2014è (ʋʬʘ, 2014); LIV  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ ï 

ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɼʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ - ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫè (ʏʝʣʷʙʠʥʩʢ, 2015); XXV  ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʚʳʩʪʘʚʢʘ çɸʛʨʦʢʦʤʧʣʝʢʩ ï 2015è (ʋʬʘ, 2015); 

ʉʝʨʝʙʨʷʥʘʷ ʤʝʜʘʣʴ ʥʘ 17 - ʡ ʈʦʩʩʠʡʩʢʦʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʚʳʩʪʘʚʢʝ 

çɿʦʣʦʪʘʷ ʦʩʝʥʴè (ʄʦʩʢʚʘ, 2015 ʛ., ʄɺʎ); XI ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ - 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʅʘʫʢʘ ʤʦʣʦʜʳʭ ï 

ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ɸʇʂè (ʋʬʘ, 2016). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ 2 ʧʘʪʝʥʪʘ ʈʌ  ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ, 

ʦʧʫʙʣʠʢʦʚʘʥʦ 10 ʩʪʘʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 3 ʩʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ 

ʠʟʜʘʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ, ʚʳʚʦʜʦʚ ʧʦ ʨʘʙʦʪʝ, 

ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ 132 ʥʘʠʤʝʥʦʚʘʥʠʷ, 

ʠ 5 ʧʨʠʣʦʞʝʥʠʡ. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ ʠʟʣʦʞʝʥʦ ʥʘ 118 ʩʪʨʘʥʠʮʘʭ 

ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 56 ʨʠʩʫʥʢʦʚ, 11 ʪʘʙʣʠʮ. 
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1 ʉʇʆʉʆɹʓʀɿʄɽʃʔʏɽʅʀʗ ɿɽʈʅɸ ʀ ʇʋʊʀ 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʕʊʆɻʆ ʇʈʆʎɽʉʉɸ  

 

 

1.1ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ 

 

ʀʟʤʝʣʴʯʘʶʱʠʝ ʤʘʰʠʥʳ ʧʨʠʤʝʥʷʶʪ ʥʘ ʤʫʢʦʤʦʣʴʥʳʭ ʟʘʚʦʜʘʭ ʜʣʷ 

ʨʘʟʤʦʣʘ ʟʝʨʥʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ, ʥʘ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʟʘʚʦʜʘʭ ʜʣʷ 

ʜʨʦʙʣʝʥʠʷ ʟʝʨʥʦʚʳʭ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʙʠʢʦʨʤʦʚ. 

ʅʘ ʤʫʢʦʤʦʣʴʥʳʭ ʠ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʟʘʚʦʜʘʭ ʠʟʤʝʣʴʯʘʶʱʠʝ ʤʘʰʠʥʳ ï 

ʦʩʥʦʚʥʦʝ ʠ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʝʤʢʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʈʘʙʦʯʠʝ ʦʨʛʘʥʳ ʚʩʝʭ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ ʩʦʚʝʨʰʘʶʪ ʚʨʘʱʘʪʝʣʴʥʦʝ 

ʜʚʠʞʝʥʠʝ ʩ ʦʢʨʫʞʥʳʤʠ ʣʠʥʝʡʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʦʪ 4 ʜʦ 100 ʤ/ʩ ʠ ʙʦʣʝʝ. 

ʅʘ ʨʠʩʫʥʢʝ 1.1 ʧʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʥʮʠʧʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʥʘ 

ʨʘʟʨʫʰʘʝʤʳʡ ʤʘʪʝʨʠʘʣ [23,40,107,118]. 

 

ʈʠʩʫʥʦʢ 1.1 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ 

 

ʆʜʥʘʢʦ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ 

ʧʣʶʱʠʣʴʥʳʝ ʩʪʘʥʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʣʦʧʴʝʚ ʠ ʠʭ ʩʤʝʩʠ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʨʫʧ, ʘ ʜʠʩʢʦʚʳʝ ʠʟʤʝʣʴʯʠʪʝʣʠ (ʜʝʪʘʰʝʨʳ) ʠ ʙʠʯʝʚʳʝ 



 

12 
 

ʤʘʰʠʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

(ʜʫʥʩʪʦʚ) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ ʚ ʚʘʣʴʮʦʚʳʭ ʩʪʘʥʢʝ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʫʢʠ, ʛʦʪʦʚʦʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ 

ʠʟʤʝʣʴʯʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ: ʤʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ, ʚʘʣʴʮʦʚʳʡ ʩʪʘʥʦʢ ʠ 

ʞʝʨʥʦʚʦʡ ʧʦʩʪʘʚ (ʤʝʣʴʥʠʮʘ)[10,22,47,64,68]. 

ʄʦʣʦʪʢʦʚʳʝ ʜʨʦʙʠʣʢʠ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʜʦʩʪʦʠʥʩʪʚ, ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʦʚʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʧʨʦʩʪʦʪʘ ʫʩʪʨʦʡʩʪʚʘ, ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʚ ʨʘʙʦʪʝ, 

ʢʦʤʧʘʢʪʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ, ʜʠʥʘʤʠʯʥʦʩʪʴ ʨʘʙʦʯʠʭ ʨʝʞʠʤʦʚ, ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʚʘʣʘ ʤʘʰʠʥʳ ʩ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ [20,76,86]. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʤʦʣʦʪʢʦʚʳʤ ʜʨʦʙʠʣʢʘʤ ʩʚʦʡʩʪʚʝʥʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ: ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʝʨʝʠʟʤʝʣʴʯʝʥʥʳʭ ʯʘʩʪʠʮ, ʠʥʪʝʥʩʠʚʥʳʡ ʠʟʥʦʩ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ[24,76,86]. 

ɺ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʢʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ɼʄ-5ʤ (ʨʠʩʫʥʦʢ 1.2)ʜʘʞʝ ʦʯʝʥʴ 

ʥʝʙʦʣʴʰʦʝ ʩʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʨʦʪʦʨʘ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʚʳʟʳʚʘʝʪ 

ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʫʶ ʮʝʥʪʨʦʙʝʞʥʫʶ ʩʠʣʫ ʠʥʝʨʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʚʝʣʠʯʠʥʳ[107].  

 

ʈʠʩʫʥʦʢ 1.2 ʄʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ ɼʄ-5ʤ: 1 - ʢʦʨʧʫʩ; 2 - ʜʝʢʘ; 3 - ʨʦʪʦʨ; 

4 - ʧʦʜʰʠʧʥʠʢʦʚʘʷ ʦʧʦʨʘ; 5 - ʤʦʣʦʪʢʠ. 
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ʎʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ ʠʥʝʨʮʠʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʦʡ 

ʩʠʣʝ ʪʷʞʝʩʪʠ ʨʦʪʦʨʘ: 

                                            
gme

nm
Ö=Ö

ÖÖ
2

22

30

p
,                                         (1.1) 

ʛʜʝ m ï ʤʘʩʩʘ ʨʦʪʦʨʘ, ʢʛ; 

n ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʦʙ/ʤʠʥ; 

ʝ ï ʩʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʨʦʪʦʨʘ, ʤʤ; 

g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʤ/ʩ
2
. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ n = 3000 ʦʙ/ʤʠʥ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʘʷ ʮʝʥʪʨʦʙʝʞʥʘʷ 

ʩʠʣʘ ʠʥʝʨʮʠʠ ʩʪʘʥʝʪ ʨʘʚʥʦʡ ʩʠʣʝ ʪʷʞʝʩʪʠ ʨʦʪʦʨʘ ʧʨʠ ʩʤʝʱʝʥʠʠ ʝʛʦ ʮʝʥʪʨʘ 

ʪʷʞʝʩʪʠ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʚʩʝʛʦ ʥʘ 0,1 ʤʤ, ʯʪʦ ʚʠʜʥʦ ʠʟ ʨʘʚʝʥʩʪʚʘ: 

                               
ʤʤ

n

g
e 1,0

300014,3

30981030
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@
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Ö
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Ö
=
p                             (1.2)

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʝʪʘʣʝʡ ʨʦʪʦʨʘ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʥʝʦʙʭʦʜʠʤʦ ʪʦʯʥʦ ʩʦʙʣʶʜʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ 

ʜʝʪʘʣʝʡ, ʞʝʩʪʢʠʝ ʜʦʧʫʩʢʠ ʥʘ ʧʦʩʘʜʦʯʥʳʝ ʦʪʚʝʨʩʪʠʷ ʜʠʩʢʦʚ, ʤʦʣʦʪʢʦʚ ʠ ʥʘ 

ʜʠʘʤʝʪʨʳ ʜʝʪʘʣʝʡ, ʦʭʚʘʪʳʚʘʝʤʳʝ ʦʪʚʝʨʩʪʠʷʤʠ. ɺʩʝ ʤʦʣʦʪʢʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʩʧʦʣʦʞʝʥʳ ʩʪʨʦʛʦ ʩʠʤʤʝʪʨʠʯʥʦ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʜʠʩʢʦʚ. 

ɺʘʣʴʮʦʚʳʝ ʩʪʘʥʢʠ [11,15,32,100,110] ʪʘʢʞʝ ʠʤʝʶʪ ʩʝʨʴʝʟʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

1. ʇʦʪʝʨʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʚʳʟʚʘʥʥʳʝ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʟʝʨʥʘ ʧʦ ʜʣʠʥʝ ʧʠʪʘʶʱʝʛʦ ʚʘʣʢʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʧʨʦʩʳʧʠ. 

2. ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʨʘʟʤʦʣʘ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʙʠʝʥʠʷ 

ʚʘʣʴʮʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 59 ʤʢʤ ʧʨʠ ʥʦʨʤʝ 15 ï 20 ʤʢʤ. ʏʝʤ ʙʦʣʴʰʝ 

ʨʘʜʠʘʣʴʥʦʝ ʙʠʝʥʠʝ ʚʘʣʴʮʦʚ, ʪʝʤ ʥʠʞʝ ʢʘʯʝʩʪʚʦ ʨʘʟʤʦʣʘ, ʤʝʥʴʰʝ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʚʘʣʴʮʦʚ. 

3. ʅʝʙʦʣʴʰʘʷ ʜʣʠʥʘ ʧʫʪʠ ʠʟʤʝʣʴʯʝʥʠʷ. ɼʣʠʥʘ ʧʫʪʠ ʠʟʤʝʣʴʯʝʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʜʠʘʤʝʪʨʘ ʚʘʣʴʮʦʚ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 3 ï 20 ʤʤ.  
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4. ɺʳʩʦʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ʥʠʟʢʠʡ ʂʇɼ, ʪ.ʢ. ʥʘ ʟʝʨʥʦ ʧʨʠ 

ʧʨʦʭʦʜʝ ʝʛʦ ʯʝʨʝʟ ʤʝʞʚʘʣʴʮʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʢʨʘʪʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ. ʅʝʙʦʣʴʰʘʷ ʜʣʠʥʘ ʧʫʪʠ ʠʟʤʝʣʴʯʝʥʠʷ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʥʢʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʤʫʢʠ). 

5. ʉʣʦʞʥʦʩʪʴ  ʧʨʠʚʦʜʘ ʚʘʣʴʮʦʚʦʛʦ ʩʪʘʥʢʘ. ʋ ʚʘʣʴʮʦʚʳʭ ʤʝʣʴʥʠʮ ʝʩʪʴ 

ʜʚʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʠʚʦʜʘ. ʇʝʨʚʘʷ ʩʚʷʟʘʥʘ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʚʘʣʴʮʦʚ ʧʦʩʣʝ ʨʝʤʦʥʪʘ (ʜʠʘʤʝʪʨ ʚʘʣʴʮʦʚ, ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʩʪʘʥʢʘ ɸ1-ɹɿʅ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 252 ʜʦ 235 ʤʤ). ɺʪʦʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ʩʚʷʟʘʥʘ ʩ ʪʨʫʜʥʦʩʪʴʶ ʟʘʮʝʧʣʝʥʠʷ ʤʝʞʚʘʣʴʮʦʚʦʡ ʧʝʨʝʜʘʯʠ (ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ 

ʜʚʫʭ ʢʦʩʦʟʫʙʳʭ ʰʝʩʪʝʨʝʥ ʚ ʩʪʘʥʢʝ ɸ1-ɿɹʅ (ʨʠʩʫʥʦʢ 1.3)). ʉ ʫʤʝʥʴʰʝʥʠʝʤ 

ʜʠʘʤʝʪʨʘ ʚʘʣʴʮʦʚ ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʟʘʮʝʧʣʝʥʠʷ ʥʘʨʫʰʘʝʪʩʷ, ʠ ʪʦʛʜʘ 

ʧʨʠʭʦʜʠʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʠʘʤʝʪʨʦʚ ʚʘʣʴʮʦʚ ʧʨʠʤʝʥʷʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʳ ʰʝʩʪʝʨʝʥ. ʇʨʠʤʝʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨ 

ʰʝʩʪʝʨʝʥ ʥʘ ʰʧʦʥʢʘʭ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʧʦʚʳʰʝʥʥʦʛʦ ʰʫʤʘ, 

ʫʩʢʦʨʝʥʥʦʤʫ ʠʟʥʦʩʫ ʠ ʧʦʣʦʤʢʝ ʦʪʜʝʣʴʥʳʭ ʟʫʙʴʝʚ. 

 

ʈʠʩʫʥʦʢ 1.3 ɺʘʣʴʮʦʚʳʡ ʩʪʘʥʦʢ ʤʘʨʢʠ ɸ1-ɿɹʅ 

 

ʇʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʣʠʰʝʥʳ ʞʝʨʥʦʚʳʝ 

ʧʦʩʪʘʚʳ ʠʣʠ ʤʝʣʴʥʠʮ r(ʨʠʩʫʥʦʢ 1.4).  



 

15 
 

 

ʈʠʩʫʥʦʢ 1.4 ɾʝʨʥʦʚʘʷ ʤʝʣʴʥʠʮʘ GM - 70 ʢʦʤʧʘʥʠʠ çSHELDEMè 

 

ɺ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮʘʭ ʟʝʨʥʘ ʠʟʤʝʣʴʯʘʶʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ 

ʜʚʫʤʷ ʚʨʘʱʘʶʱʠʤʠʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ, ʠʣʠ ʚʨʘʱʘʶʱʠʤʩʷ ʠ 

ʥʝʧʦʜʚʠʞʥʳʤ ʢʘʤʝʥʥʳʤʠ ʜʠʩʢʘʤʠ ï ʞʝʨʥʦʚʘʤʠ. ɿʝʨʥʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʠ ʩʠʣʳ ʪʨʝʥʠʷ ʧʝʨʝʤʝʱʘʶʪʩʷ ʦʪ ʮʝʥʪʨʘ ʞʝʨʥʦʚʦʚ ʢ 

ʧʝʨʠʬʝʨʠʠ, ʦʧʠʩʳʚʘʷ ʧʨʠ ʵʪʦʤ ʧʫʪʴ ʧʦ ʥʝʢʦʪʦʨʦʡ ʩʧʠʨʘʣʠ. ʊʘʢ ʢʘʢ ʟʘʟʦʨ 

(ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʞʝʨʥʦʚʘʤʠ) ʤʝʥʴʰʝ ʨʘʟʤʝʨʘ ʟʝʨʝʥ, ʦʥʠ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʩʞʘʪʠʶ ʠ ʩʜʚʠʛʫ [52,56,59,107]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʟʝʨʥʘ ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʧʦʣʫʯʘʝʪʩʷ ʤʫʢʘ, ʩʦʭʨʘʥʷʶʱʘʷ ʚʩʝ ʮʝʥʥʳʝ 

ʚʠʪʘʤʠʥʳ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ ʬʝʨʤʝʥʪʳ[6,10,48,75,125], ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʧʦʤʦʣʘ ʥʘ ʚʘʣʴʮʦʚʳʭ ʩʪʘʥʢʘʭ ʠ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʢʘʭ. 

 

1.2 ɸʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ ʩ ʢʘʤʝʥʥʳʤʠ 

ʞʝʨʥʦʚʘʤʠ (ʞʝʨʥʦʚʳʝ ʤʝʣʴʥʠʮʳ) ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ 

ʥʝʙʦʣʴʰʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʬʠʨʤʘʤʠ, ʥʘʧʨʠʤʝʨ, ʚ ɻʋʇ 

çɹʘʰʚʦʜʤʝʣʠʚʦʜʭʦʟè ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ; ʥʝʤʝʮʢʠʤʠ ʬʠʨʤʘʤʠ: 
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çHawosè,çSchnitzerè, çKomoè, çWaldner biotechè ʠ ʘʚʩʪʨʠʡʩʢʦʡ ʬʠʨʤʦʡ 

çSheldemè. 

ʅʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ: ʤʝʣʴʥʠʮʘ ʞʝʨʥʦʚʘʷ (ɸʛʨʝʛʘʪ ʨʘʟʤʦʣʴʥʳʡ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ ʠ ʞʝʨʥʦʚʘʤʠ, ʜʠʘʤʝʪʨʦʤ 890 ʤʤ ï 

ʤʦʜʝʣʴ ɸɺʈ6 -890) ʠ ʞʝʨʥʦʚʘʷ ʤʝʣʴʥʠʮʘ ʬʠʨʤʳ hawos çPegasusè. 

ʄʝʣʴʥʠʮʘ ʞʝʨʥʦʚʘʷ (ɸʛʨʝʛʘʪ ʨʘʟʤʦʣʴʥʳʡ ʚʝʨʪʠʢʘʣʴʥʳʡ ʩ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ ï ʤʦʜʝʣʴ ɸɺʈ6 -890). ʅʘ ʨʠʩʫʥʢʝ 1.5 ʧʦʢʘʟʘʥ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʨʝʟ ʤʝʣʴʥʠʮʳ [88]. 

 

ʈʠʩʫʥʦʢ 1.5 ɺʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʨʝʟ ʤʝʣʴʥʠʮʳ: 1- ʧʨʠʝʤʥʳʡ ʙʫʥʢʝʨ; 2 ï 

ʚʝʨʭʥʠʡ ʞʝʨʥʦʚ; 3 ï ʥʠʞʥʠʡ ʞʝʨʥʦʚ; 4 ï ʰʧʠʥʜʝʣʴ; 5,6 ï ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʥʘʩʪʨʦʡʢʠ ʧʦʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʞʝʨʥʦʚʘ; 7 ï ʤʝʭʘʥʠʟʤ ʧʦʜʲʝʤʘ ʠ ʦʧʫʩʢʘʥʠʷ 

ʚʝʨʭʥʝʛʦ ʞʝʨʥʦʚʘ; 8 ï ʢʦʨʧʫʩ; 9, 10  - ʢʦʥʫʩʳ; 11 ï ʚʨʘʱʘʶʱʠʡʩʷ ʢʦʞʫʭ; 12 ï 

ʙʘʣʘʥʩʠʨʦʚʦʯʥʳʝ ʛʨʫʟʳ; 13 ï ʩʢʨʝʙʢʠ; 14 ï ʥʝʧʦʜʚʠʞʥʳʡ ʢʦʞʫʭ; 15 ï 

ʢʨʳʰʢʘ; 16,17 ï ʧʘʨʳ ʢʨʦʥʰʪʝʡʥʦʚ; 18 ï ʨʦʣʠʢʠ; 19 ï ʢʦʣʝʙʘʪʝʣʴʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ; 20 ï ʢʨʝʧʣʝʥʠʝ ʥʠʞʥʝʛʦ ʞʝʨʥʦʚʘ,21, 22 ï ʢʦʞʫʭʠ. 
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ʄʝʣʴʥʠʮʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʝʨʥʦ ʟʘʩʳʧʘʝʪʩʷ ʚ ʧʨʠʝʤʥʳʡ 

ʙʫʥʢʝʨ 1, ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʝʛʦ ʠʤʝʝʪʩʷ ʜʦʟʘʪʦʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʩʪʨʦʠʪʴ 

ʨʘʚʥʦʤʝʨʥʫʶ ʧʦʜʘʯʫ ʟʝʨʥʘ ʚ ʞʝʨʥʦʚʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ 

ʦʙʦʨʦʪʦʚ ʧʨʠʚʦʜʘ. 

ɺʝʨʭʥʠʡ ʞʝʨʥʦʚ 3ʥʝʧʦʜʚʠʞʝʥ, ʘ ʥʠʞʥʠʡ ʞʝʨʥʦʚ 2 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʦʜʥʦʤ ʢʦʥʮʝ ʚʘʣʘ ʰʧʠʥʜʝʣʷ4, ʜʨʫʛʦʡ ʢʦʥʝʮ ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʚʘʣʦʤ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʦʤʦʱʠ ʢʣʠʥʦʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ (ʥʘ ʨʠʩʫʥʢʝ ʥʝ 

ʧʦʢʘʟʘʥ). ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʞʝʨʥʦʚʦʚ ʩʣʫʞʠʪ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʥʘʩʪʨʦʡʢʠ ʧʦʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʞʝʨʥʦʚʘ 5, 6. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʨʘʙʦʯʝʛʦ ʟʘʟʦʨʘ 

ʤʝʞʜʫ ʞʝʨʥʦʚʘʤʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʠʟʥʦʩʘ ʞʝʨʥʦʚʦʚ ï ʥʠʞʥʠʡ 

ʞʝʨʥʦʚ2 ʢʨʦʤʝ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʤʝʝʪ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ 

ʚʜʦʣʴ ʦʩʠ ʰʧʠʥʜʝʣʷ4. ɼʣʷ ʵʪʦʛʦ ʚ ʰʧʠʥʜʝʣʝ ʠʤʝʝʪʩʷ ʧʠʥʦʣʴ, ʢʦʪʦʨʦʡ 

ʩʦʦʙʱʘʝʪʩʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʜʦʣʴ ʦʩʠ ʰʧʠʥʜʝʣʷ ʦʪ ʨʳʯʘʞʥʦ ï 

ʚʠʥʪʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʠ ʦʧʫʩʢʘʥʠʷ ʥʠʞʥʝʛʦ ʞʝʨʥʦʚʘ7. ʄʝʭʘʥʠʟʤ 

ʧʦʜʲʝʤʘ ʠ ʦʧʫʩʢʘʥʠʷ ʥʠʞʥʝʛʦ ʞʝʨʥʦʚʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʩʨʝʜʩʪʚʦʤ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʟʘʟʦʨʘ ʤʝʞʜʫ ʞʝʨʥʦʚʘʤʠ. ɺ ʵʪʦʤ ʤʝʭʘʥʠʟʤʝ ʠʤʝʝʪʩʷ ʣʠʤʙ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʥʠʞʥʝʛʦ ʞʝʨʥʦʚʘ, ʘ ʪʘʢʞʝ ʥʘʩʪʨʘʠʚʘʝʤʳʡ ʞʝʩʪʢʠʡ 

ʫʧʦʨ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʥʠʞʥʝʛʦ ʞʝʨʥʦʚʘ ʚʚʝʨʭ. ʇʨʠ ʨʘʙʦʪʝ 

ʤʝʣʴʥʠʮʳ ʚʠʙʨʘʮʠʷ ʦʪ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 19 (ʦʪʜʝʣʴʥʳʡ ʧʨʠʚʦʜ) 

ʧʝʨʝʜʘʝʪʩʷ ʧʨʠʝʤʥʦʤʫ ʙʫʥʢʝʨʫ 1, ʧʨʝʜʦʪʚʨʘʱʘʷ çʩʣʝʞʠʚʘʥʠʝè ʟʝʨʥʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʷ ʝʛʦ ʩʪʘʙʠʣʴʥʦʝ ʧʨʦʪʝʢʘʥʠʝ ʢ ʞʝʨʥʦʚʘʤ. 

ʅʘ ʨʠʩʫʥʢʝ 1.6 ʧʦʢʘʟʘʥ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʜʚʠʛʘʪʝʣʴ ʧʨʠʚʦʜʘ ʞʝʨʥʦʚʦʡ 

ʤʝʣʴʥʠʮʳ ɸɺʈ6 ï 890 ʩ ʢʣʠʥʦʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʝʡ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʥʠʞʥʝʛʦ ʞʝʨʥʦʚʘ. 
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ʈʠʩʫʥʦʢ 1.6 ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʠʚʦʜ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ɸɺʈ6 ï 890:  

ʘ) ï ʚʠʜ ʩʧʝʨʝʜʠ; ʙ) ï ʚʠʜ ʩʙʦʢʫ; ʚ) ï ʚʠʜ ʩʚʝʨʭʫ; 

1 ï ʢʦʨʧʫʩ; 2 ï ʘʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 5ɸ200ʄ6; 3 ï ʢʣʠʥʦʨʝʤʝʥʥʘʷ 

ʧʝʨʝʜʘʯʘ; 4 ï ʚʠʥʪʳ; 5 ï ʙʦʣʪʳ; 6 ï ʟʘʱʠʪʘ. 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

1.1 

ʊʘʙʣʠʮʘ 1.1  ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʛ/ʯʘʩ 490 

ɼʠʘʤʝʪʨ ʞʝʨʥʦʚʦʚ, ʤʤ 890 

ʏʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚʝʨʭʥʝʛʦ ʞʝʨʥʦʚʘ, ʦʙ/ʤʠʥ 360é 400 

ʆʢʨʫʞʥʘʷ ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ, ʤ/ʩ 16,8 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ 22 

 

ʄʝʣʴʥʠʮʘ ʬʠʨʤʳ hawos çPegasusè [125]. 

ʆʙʱʠʡ ʚʠʜ ʤʝʣʴʥʠʮʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 1.7. 
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ʘ)                                      ʙ) 

ʈʠʩʫʥʦʢ 1.7 ʄʝʣʴʥʠʮʘ ʜʣʷ ʟʝʨʥʘ hawos çPegasusè, ʘ ï ʦʙʱʠʡ ʚʠʜ ʤʝʣʴʥʠʮʳ: 

1 ï ʨʳʯʘʛ ʥʘʩʪʨʦʡʢʠ ʧʦʤʦʣʘ, 2 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 3 ï ʙʣʦʢʠʨʦʚʢʘ 

ʙʫʥʢʝʨʘ ʜʣʷ ʟʝʨʥʘ; 4 ï ʦʪʚʝʨʩʪʠʝ ʚʳʭʦʜʘ ʤʫʢʠ; 5 ï ʚʳʢʣʶʯʘʪʝʣʴ ʧʠʪʘʥʠʷ; ʙ ï 

ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ: 6 ïʧʦʜʚʠʞʥʳʡ ʞʝʨʥʦʚ; 7 ïʥʝʧʦʜʚʠʞʥʳʡ ʞʝʨʥʦʚ; 8 ï 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʜʚʠʛʘʪʝʣʴ ʚʨʘʱʝʥʠʷ; 9 ï ʰʢʠʚʳ; 10 ï ʨʝʤʝʥʥʘʷ ʧʝʨʝʜʘʯʘ. 

 

ʄʝʣʴʥʠʮʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉ ʧʦʤʦʱʴʶ ʨʳʯʘʛʘ 

ʥʘʩʪʨʦʡʢʠ ʧʦʤʦʣʘ 1 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʪʦʥʢʦʩʪʠ ʧʦʤʦʣʘ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʟʤʝʥʝʥʠʷ ʟʘʟʦʨʘ ʤʝʞʜʫ ʞʝʨʥʦʚʘʤʠ. ɿʘʩʳʧʘʝʪʩʷ  ʟʝʨʥʦ ʚ ʟʘʛʨʫʟʦʯʥʳʡ 

ʙʫʥʢʝʨ 2, ʟʘʪʝʤ  ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʤʝʣʴʥʠʮʫ ʧʨʠ ʧʦʤʦʱʠ  ʚʳʢʣʶʯʘʪʝʣʷ 

ʧʠʪʘʥʠʷ 5. ʇʦʩʣʝ ʧʦʜʘʯʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʦʙʤʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʚʨʘʱʝʥʠʷ 8 ʠ ʯʝʨʝʟ ʰʢʠʚʳ 9 ʠ ʨʝʤʝʥʥʫʶ ʧʝʨʝʜʘʯʫ 10 ʚʨʘʱʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ 

ʥʘ ʧʦʜʚʠʞʥʳʡ ʞʝʨʥʦʚ 6. 

ʆʪʚʝʨʩʪʠʝ ʜʣʷ ʚʳʭʦʜʘ  ʤʫʢʠ 4 ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, ʯʪʦʙʳ 

ʧʦʩʪʫʧʘʶʱʘʷ ʛʦʪʦʚʘʷ ʤʫʢʘ ʥʝ  ʦʙʨʘʟʦʚʳʚʘʣʘ ʟʘʪʦʨʦʚ. ɹʣʦʢʠʨʦʚʢʘ  3 ʩʣʫʞʠʪ 

ʜʣʷ ʩʥʷʪʠʷ  ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ 2. 
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ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʝʣʴʥʠʮʳ ʜʣʷ ʟʝʨʥʘ hawos çPegasusè ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1.2. 

ʊʘʙʣʠʮʘ 1.2 ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʝʣʴʥʠʮʳ ʜʣʷ ʟʝʨʥʘ hawos çPegasusè 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʛ/ʯʘʩ 10 

ɼʠʘʤʝʪʨ ʞʝʨʥʦʚʦʚ, ʤʤ 125 

ʆʢʨʫʞʥʘʷ ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ, ʤ/ʩ 6,7 

ɺʝʩ, ʢʛ 35 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ 0,75 

 

ɺ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮʘʭ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʝʜʘʪʦʯʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ʜʚʠʞʝʥʠʷ) ʦʪ ʜʚʠʛʘʪʝʣʷ ʢ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʤʫ ʨʘʙʦʯʝʤʫ ʦʨʛʘʥʫ (ʞʝʨʥʦʚʫ) ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʠʭ 

ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʶʪ ʨʝʤʝʥʥʳʝ (ʢʣʠʥʦʨʝʤʝʥʥʳʝ) ʧʝʨʝʜʘʯʠ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʧʝʨʝʜʘʯ ʨʝʤʝʥʥʳʝ ʧʝʨʝʜʘʯʠ 

ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: ʧʣʘʚʥʦʩʪʴʶ ʠ ʙʝʩʰʫʤʥʦʩʪʴʶ ʨʘʙʦʪʳ, 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʧʨʝʜʦʭʨʘʥʝʥʠʝʤ 

ʤʝʭʘʥʠʟʤʦʚ ʦʪ ʨʝʟʢʠʭ ʢʦʣʝʙʘʥʠʡ ʥʘʛʨʫʟʢʠ ʠ ʧʨʠ ʩʣʫʯʘʡʥʳʭ ʧʝʨʝʛʨʫʟʢʘʭ, 

ʧʦʥʠʞʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʤʦʥʪʘʞʘ, ʧʨʦʩʪʦʪʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʙʝʩʩʪʫʧʝʥʯʘʪʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ. 

ʂʇɼ ʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʯ ʩʦʩʪʘʚʣʷʝʪ ɖʈʇ= 0,87...0,95 [53, 109]. 

ʈʝʤʝʥʥʳʤ ʧʝʨʝʜʘʯʘʤ ʧʨʠʩʫʱʠ ʝʱʝ ʠ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: 

ʧʦʚʳʰʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʳ ʠ ʦʧʦʨʳ, ʥʠʟʢʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʨʝʤʥʝʡ, 

ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʫʧʨʫʛʦʛʦ 

ʩʢʦʣʴʞʝʥʠʷ ʨʝʤʥʷ ʧʦ ʰʢʠʚʫ, ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʘʛʨʫʟʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ [12, 53]. 

ɼʣʷ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʥʝ ʪʦʣʴʢʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʞʝʨʥʦʚʘ, ʥʦ 

ʠ ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʳʤ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʣʘʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʵʪʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠ ʧʦʤʦʣʝ ʨʞʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 
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ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ ʤʦʞʝʪ ʫʤʝʥʴʰʘʪɹʩʷ ʥʘ 15 %, ʧʨʠ ʧʦʤʦʣʝ ʷʯʤʝʥʷ ʠ ʦʚʩʘ 

ʥʘ 30 % ʠ ʢʫʢʫʨʫʟʳ ï ʥʘ 40 % ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʤʦʣʫ ʧʰʝʥʠʮʳ ʧʨʠ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ[59]. 

ɼʣʷ ʧʣʘʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʯʘʩʪʦʪʳ 

ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ (ʯʘʩʪʦʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ).  

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʯʘʩʪʦʪʳ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʩ ʷʚʥʦ 

ʚʳʨʘʞʝʥʥʳʤ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʟʚʝʥʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚʳʧʫʩʢʘʶʪʩʷ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʣʶʯʘʤʠ ʚ ʠʥʚʝʨʪʦʨʘʭ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ 

ʟʘʧʠʨʘʝʤʳʝ ʪʠʨʠʩʪʦʨʳ GTO ʠ ʠʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ GCT, 

IGCT, SGCT, ʠ ʙʠʧʦʣʷʨʥʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʟʘʪʚʦʨʦʤ IGBT. 

ʏʘʩʪʦʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ IGBT, ʥʘʧʨʠʤʝʨ, 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ES022[128] ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʠʨʠʩʪʦʨʥʳʤʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪʣʠʯʘʝʪʩʷ 

ʤʝʥʴʰʠʤʠ ʛʘʙʘʨʠʪʘʤʠ, ʤʘʩʩʦʡ, ʧʦʚʳʰʝʥʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʚ ʩʠʣʫ 

ʤʦʜʫʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʣʶʯʝʡ, ʣʫʯʰʠʤ ʪʝʧʣʦʦʪʚʦʜʦʤ 

ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʜʫʣʷ ʠ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ ʵʪʦʛʦ ʢʣʘʩʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʦʡʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ: ʚʭʦʜʥʦʝ ʩʠʥʫʩʦʠʜʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʩ ʧʦʩʪʦʷʥʥʦʡ ʘʤʧʣʠʪʫʜʦʡ ʠ ʯʘʩʪʦʪʦʡ ʚʳʧʨʷʤʣʷʝʪʩʷ ʚ 

ʚʳʧʨʷʤʠʪʝʣʝ, ʬʠʣʴʪʨʫʝʪʩʷ ʬʠʣʴʪʨʦʤ, ʩʛʣʘʞʠʚʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʚʥʦʚʴ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʠʥʚʝʨʪʦʨʦʤ ʚ ʧʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʟʤʝʥʷʝʤʦʡ ʯʘʩʪʦʪʳ ʠ 

ʘʤʧʣʠʪʫʜʳ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʪʠʨʠʩʪʦʨ, ʢʘʢ ʧʦʣʫʫʧʨʘʚʣʷʝʤʳʡ ʧʨʠʙʦʨ: 

ʜʣʷ ʝʛʦ ʚʢʣʶʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʘʪʴ ʢʦʨʦʪʢʠʡ ʠʤʧʫʣʴʩ ʥʘ ʫʧʨʘʚʣʷʶʱʠʡ 

ʚʳʚʦʜ, ʥʦ ʜʣʷ ʚʳʢʣʶʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʧʨʠʣʦʞʠʪʴ ʢ ʥʝʤʫ ʦʙʨʘʪʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ, ʣʠʙʦ ʩʥʠʟʠʪʴ ʢʦʤʤʫʪʠʨʫʝʤʳʡ ʪʦʢ ʜʦ ʥʫʣʷ. ɼʣʷ ʵʪʦʛʦ 

ʚ ʪʠʨʠʩʪʦʨʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝ ʯʘʩʪʦʪʳ ʪʨʝʙʫʝʪʩʷ ʩʣʦʞʥʘʷ ʠ ʛʨʦʤʦʟʜʢʘʷ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ. çʈʝʟʘʥʘʷè ʩʠʥʫʩʦʠʜʘ ʥʘ ʚʳʭʦʜʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%80%D0%B8%D1%81%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/IGBT


 

22 
 

ʧʦʪʝʨʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʜʚʠʛʘʪʝʣʝ, ʧʝʨʝʛʨʝʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ, 

ʩʥʠʞʝʥʠʝ ʤʦʤʝʥʪʘ, ʦʯʝʥʴ ʩʠʣʴʥʳʝ ʧʦʤʝʭʠ ʚ ʧʠʪʘʶʱʝʡ ʩʝʪʠ [101, 113].  

ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʠʟʢʦʚʦʣʴʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʥʘ IGBT ʠʤʝʶʪ 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʮʝʥʫ ʥʘ ʝʜʠʥʠʮʫ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ, ʚʩʣʝʜʩʪʚʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʘʥʟʠʩʪʦʨʥʳʭ ʤʦʜʫʣʝʡ, ʘ ʜʚʦʡʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʂʇɼ ʠ ʢ ʫʭʫʜʰʝʥʠʶ 

ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʚʦʜʘ [33, 128]. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʩ 

ʞʝʨʥʦʚʘʤʠ ʜʚʠʞʝʥʠʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʣʦʞʝʥʠʝ 

çʙʳʩʪʨʳʭè ʧʦʚʦʨʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ çʤʝʜʣʝʥʥʦʝè ʨʘʚʥʦʤʝʨʥʦʝ ʚʨʘʱʝʥʠʝ ʩ 

ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʦʪʦʡ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪ ʧʦʤʦʣʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʜʘʣʝʥʠʶ 

ʤʫʢʠ ʠʟ ʨʘʙʦʯʝʡ ʟʦʥʳ ʙʝʟ ʟʘʪʨʫʜʥʝʥʠʡ (ʤʫʢʘ ʥʝ ʟʘʚʠʩʘʝʪ) 

[13,17,18,19,36,66,88,89].  

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʠʚʦʜ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ 

ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʠʝ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʝ ʧʣʘʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʜʦʣʞʝʥ 

ʦʙʝʩʧʝʯʠʪʴ ʚʨʘʱʝʥʠʝ ʞʝʨʥʦʚʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʚʠʙʨʘʮʠʝʡ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʤʝʣʴʥʠʮʘʭ ʚʦʟʤʦʞʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʠʙʨʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʜʚʠʞʝʥʠʷ.  

ɺ ʠʪʦʛʝ, ʂʇɼ ʧʨʠʚʦʜʘ ɖʇ ʙʫʜʝʪ ʥʘʡʜʝʥ ʠʟ ʧʨʦʠʟʚʝʜʝʥʠʡ ʂʇɼ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ɖɸɼ = 0,7é0,9; ʂʇɼ ʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ɖʈʇ = 0,9; 

ʂʇɼ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ɖʇʏ = 0,95 ʠ ʂʇɼ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʜʚʠʞʝʥʠʷ ɖɺʇɼ = 0,65. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʦʙʱʠʡ ʂʇɼ ʧʨʠʚʦʜʘ ʙʫʜʝʪ ʨʘʚʝʥ: 

                   ɖʇ = ɖɸɼ Ŀ ɖʈʇ Ŀ ɖʇʏ Ŀ ɖɺʇɼ = 0,8 Ț 0,9 Ț 0,95 Ț 0,65 = 0,44.   (1.3) 

ʂʘʢ ʚʠʜʥʦ, ʠʟ ʚʳʨʘʞʝʥʠʷ (1.3) ʂʇɼ ʧʨʠʚʦʜʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʂʇɼ 

ʨʷʜʘ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʤ, ʢʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʦʩʪʦʠʥʩʪʚ, ʧʨʠʩʫʱʠ ʝʱʝ ʠ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ.  
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1.3 ʃʠʥʝʡʥʳʝ ʘʩʠʥʭʨʦʥʥʳʝ ʜʚʠʛʘʪʝʣʠ ʩ ʚʪʦʨʠʯʥʳʤ ʵʣʝʤʝʥʪʦʤ,  

ʚʳʧʦʣʥʝʥʥʳʤ ʚ ʚʠʜʝ ʜʠʩʢʘ 

 

ʅʘʡʪʠ ʚʳʭʦʜ ʠʟ ʩʦʟʜʘʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ, ʟʘʤʝʥʠʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʜʚʠʛʘʪʝʣʴ ʚʨʘʱʝʥʠʷ ʧʣʦʩʢʠʤ ʣʠʥʝʡʥʳʤ ʘʩʠʥʭʨʦʥʥʳʤ ʜʚʠʛʘʪʝʣʝʤ (ʃɸɼ).  

ʇʣʦʩʢʠʡ ʃɸɼ ʠʤʝʝʪ ʜʚʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ: 

ʜʚʫʭʩʪʦʨʦʥʥʠʡ (ʨʠʩʫʥʦʢ 1.8, ʘ) ʠ ʦʜʥʦʩʪʦʨʦʥʥʠʡ (ʨʠʩʫʥʦʢ 1.8, ʙ) 

[3,4,7,14,26,31,54,62,80,102,103,105,108,117]. ɺ ʜʚʫʭʩʪʦʨʦʥʥʝʤ ʃɸɼ 

ʚʪʦʨʠʯʥʳʡ ʵʣʝʤʝʥʪ (2) (ʫ ʜʚʠʛʘʪʝʣʝʡ ʚʨʘʱʝʥʠʷ ï ʨʦʪʦʨ) ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ 

ʟʘʟʦʨʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʠʥʜʫʢʪʦʨʘʤʠ (1) (ʫ 

ʜʚʠʛʘʪʝʣʝʡ ʚʨʘʱʝʥʠʷ ï ʩʪʘʪʦʨ) (ʨʠʩʫʥʦʢ 1.8, ʘ). 

 

                      ʘ)                                                     ʙ)                     

ʈʠʩʫʥʦʢ 1.8 ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʃɸɼ: 

ʘ ï ʜʚʫʭʩʪʦʨʦʥʥʠʡ; ʙ ï ʦʜʥʦʩʪʦʨʦʥʥʠʡ; 

1 ï ʠʥʜʫʢʪʦʨ; 2 ï ʚʪʦʨʠʯʥʳʡ ʵʣʝʤʝʥʪ. 

 

ʕʪʠ ʜʚʠʛʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ. ʆʜʥʘʢʦ, ʝʩʣʠ, ʚʪʦʨʠʯʥʳʡ ʵʣʝʤʝʥʪ ʃɸɼ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʤʝʜʥʦʛʦ 

ʠʣʠ ʘʣʶʤʠʥʠʝʚʦʛʦ ʜʠʩʢʘ, ʠ ʟʘʢʨʝʧʣʝʥ ʥʘ ʦʩʠ, ʪʦ ʜʠʩʢ ʙʫʜʝʪ ʩʦʚʝʨʰʘʪʴ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ (ʨʠʩʫʥʦʢ 1.9) [26,103,117].  
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                                            ʘ)                                            ʙ) 

ʈʠʩʫʥʦʢ 1.9 ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʃɸɼ ʩ ʚʪʦʨʠʯʥʦʤ ʵʣʝʤʝʥʪʦʤ, ʚʳʧʦʣʥʝʥʥʳʤ ʚ 

ʚʠʜʝ ʤʝʜʥʦʛʦ ʠʣʠ ʘʣʶʤʠʥʠʝʚʦʛʦ ʜʠʩʢʘ: ʘ ï ʚʠʜ ʩʚʝʨʭʫ; ʙ ï ʚʠʜ ʩʙʦʢʫ; 1 ï 

ʠʥʜʫʢʪʦʨ rʃɸɼ, 2 ï ʚʪʦʨʠʯʥʳʡ ʵʣʝʤʝʥʪ (ʜʠʩʢ); R ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʩʴʶ 

ʃɸɼ ʠ ʜʠʩʢʦʤ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʃɸɼ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʥʠʟʢʠʭ 

ʩʢʦʨʦʩʪʷʭ (ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʝʨʚʠʯʥʦʛʦ ʠʣʠ ʥʘʦʙʦʨʦʪ ʤʝʥʴʰʝ 10 ʤ/ʩ) [4,69,70], ʯʪʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ [20,24]. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʃɸɼ ʩ ʚʪʦʨʠʯʥʦʤ ʵʣʝʤʝʥʪʦʤ, ʚʳʧʦʣʥʝʥʥʳʤ ʚ ʚʠʜʝ 

ʤʝʜʥʦʛʦ ʠʣʠ ʘʣʶʤʠʥʠʝʚʦʛʦ ʜʠʩʢʘ ʧʝʨʝʜ ʜʚʠʛʘʪʝʣʷʤʠ ʚʨʘʱʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟ ʫʩʣʦʞʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʧʣʘʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʜʠʩʢʘ, ʠʟʤʝʥʝʥʠʝʤ (R) ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʥʜʫʢʪʦʨʦʚ ʃɸɼ (1) 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʜʠʩʢʘ 00ô(ʨʠʩʫʥʦʢ 1.9).ʉ ʧʨʠʙʣʠʞʝʥʠʝʤ ʠʥʜʫʢʪʦʨʦʚ ʢ ʦʩʠ 

ʜʠʩʢʘ00ô, ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʜʠʩʢʘ (2) ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ ʥʘʦʙʦʨʦʪ, ʦʪʜʘʣʷʷ 

ʠʥʜʫʢʪʦʨʳ ʦʪ ʦʩʠ ʜʠʩʢʘ, ʯʘʩʪʦʪʘ ʝʛʦ ʚʨʘʱʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ [8,90]. ʆʙʤʦʪʢʠ 

ʠʥʜʫʢʪʦʨʦʚ ʃɸɼ ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʣʠ 
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ʧʘʨʘʣʣʝʣʴʥʦ. ʇʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʦʙʤʦʪʦʢ ʠʥʜʫʢʪʦʨʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʤʦʤʝʥʪʘ, ʨʘʟʚʠʚʘʝʤʦʛʦ ʃɸɼ ʚ ʜʚʘ ʨʘʟʘ. ʇʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʦʙʤʦʪʦʢ ʠʥʜʫʢʪʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ  ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʧʘʨ ʧʦʣʶʩʦʚ ʃɸɼ ʚ ʜʚʘ ʨʘʟʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʜʠʩʢʘ ʚ ʜʚʘ ʨʘʟʘ, ʪʘʢ ʢʘʢ ʜʣʠʥʘ ʠʥʜʫʢʪʦʨʘ (Lʩʪ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʨʘʜʠʫʩʫ ʘʣʶʤʠʥʠʝʚʦʛʦ ʜʠʩʢʘ (R), ʠʩʭʦʜʷ ʠʟ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ (nmax) ʧʦ ʚʳʨʘʞʝʥʠʶ [90,117]: 

                                                     ὒ̒ =̓ 2ὴϽ
“Ὑὲάὥὼ

60Ὢ
 ,                                        (1.4) 

ʛʜʝ pï ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ ʠʥʜʫʢʪʦʨʘ; 

fï ʯʘʩʪʦʪʘ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʪʨʝʭʬʘʟʥʦʡ ʩʠʩʪʝʤʳ ʥʘʧʨʷʞʝʥʠʡ, ɻʮ. 

ʊʝʤ ʩʘʤʳʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʤʦʤʝʥʪʘ ʨʘʟʚʠʚʘʝʤʦʛʦ ʃɸɼ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʤʝʥʴʰʝʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʜʠʩʢʘ ʩ ʥʝʙʦʣʴʰʠʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʩʠʣʳ ʃɸɼ ʧʨʠ ʜʚʫʭʩʪʦʨʦʥʥʝʤ ʠʩʧʦʣʥʝʥʠʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʢʣʶʯʝʥʠʷ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʠʟ ʠʥʜʫʢʪʦʨʦʚ ʃɸɼ ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ, ʚʪʦʨʦʡ 

ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʤʳʢʘʥʠʝ ʤʘʛʥʠʪʥʳʭ ʩʠʣʦʚʳʭ ʣʠʥʠʡ 

ʨʘʙʦʪʘʶʱʝʛʦ ʠʥʜʫʢʪʦʨʘ.  

ʅʘʣʠʯʠʝ ʫ ʚʩʝʭ ʃɸɼ ʨʘʟʦʤʢʥʫʪʦʛʦ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ ʢʦʥʝʯʥʦʡ ʜʣʠʥʳ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʧʨʦʜʦʣʴʥʳʭ ʢʨʘʝʚʳʭ ʵʬʬʝʢʪʦʚ (ʇʂʕ) 

[25,26,29,30,80,87,108,122,124,132]. ʇʂʕ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʢʦʥʮʘʭ 

ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ ʃɸɼ ʚ ʚʠʜʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʤʠʤʦ ʙʝʛʫʱʝʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʩʪʦʷʯʠʭ ʚʦʣʥ ʵʪʦʛʦ ʧʦʣʷ. ɺʩʣʝʜʩʪʚʠʝ ʇʂʕ ʩʠʣʘ, ʨʘʟʚʠʚʘʝʤʘʷ 

ʜʚʠʛʘʪʝʣʝʤ ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʣʥʦʡ ʇʂʕ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩ 

ʫʜʚʦʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʢʦʣʝʙʘʥʠʡ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʨʘʚʥʦ ʥʫʣʶ 

[108,124]. ʇʨʦʷʚʣʝʥʠʝ ʇʂʕ ʧʨʠ ʨʘʙʦʪʝ ʃɸɼ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʤʝʥʴʰʝ p, ʇʂʕ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ p Ò 4[26]. 

ɺ ʫʩʪʨʦʡʩʪʚʘʭ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʩ ʞʝʨʥʦʚʘʤʠ ʥʘʣʠʯʠʝ ʙʳʩʪʨʳʭ 

ʧʦʚʦʨʦʪʥʳʭ ʜʚʠʞʝʥʠʡ, ʢʨʦʤʝ ʦʩʥʦʚʥʦʛʦ ʨʘʚʥʦʤʝʨʥʦʛʦ ʚʨʘʱʝʥʠʷ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ  ʟʘʣʠʧʘʥʠʝ ʤʫʢʠ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ (ʤʫʢʘ ʥʝ ʟʘʚʠʩʘʝʪ) [13,88,89]. 
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1.4 ɺʘʨʠʘʥʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʩ 

ʣʠʥʝʡʥʳʤ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ 

 

ɺʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠʤʝʥʝʥʠʷ ʧʣʦʩʢʦʛʦ 

ʃɸɼ ʚ ʧʨʠʚʦʜʝ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.10. 

 

ʈʠʩʫʥʦʢ 1.10 ɺʘʨʠʘʥʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ɾʄ ʩ ʃʕʇ: ʘ, ʙ, ʚ ï 

ʤʝʣʴʥʠʮʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʞʝʨʥʦʚʦʚ; ʛ ï ʤʝʣʴʥʠʮʘ ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʞʝʨʥʦʚʦʚ; 

1 - ʚʝʨʭʥʠʡ ʞʝʨʥʦʚ, 2 ï ʥʠʞʥʠʡ ʞʝʨʥʦʚ, 3 ï ʠʥʜʫʢʪʦʨʳ ʧʣʦʩʢʦʛʦ ʃɸɼ, 

4 ï ʚʪʦʨʠʯʥʳʡ ʵʣʝʤʝʥʪ ʃɸɼ, 5 ï ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʚʳʭʦʜʘ ʤʫʢʠ 

 

ʇʨʠʤʝʥʝʥʠʝ ʃɸɼ ʚ ʧʨʠʚʦʜʝ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʦʜʠʥ ʠʟ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʘʰʠʥʳ 

(ʨʠʩʫʥʦʢ 1.10, ʘ, ʙ, ʛ), ʥʦ ʠ ʦʙʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʘ ʚ ʨʘʟʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

(ʨʠʩʫʥʦʢ 1.10, ʚ). 
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ɾʝʨʥʦʚʳʝ ʤʝʣʴʥʠʮʳ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ c ʧʨʠʤʝʥʝʥʠʝʤ 

ʃɸɼ ʚ ʧʨʠʚʦʜʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 4 ʚʠʜʘ: 

1) ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʚʨʘʱʘʶʱʠʤʩʷ ʚʝʨʭʥʠʤ ʞʝʨʥʦʚʦʤ 

(ʨʠʩʫʥʦʢ 1.10, ʘ); 

3) ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʚʨʘʱʘʶʱʠʤʩʷ ʥʠʞʥʠʤ ʞʝʨʥʦʚʦʤ 

(ʨʠʩʫʥʦʢ 1.10, ʙ); 

3) ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʚʨʘʱʘʶʱʠʤʠʩʷ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ 

ʞʝʨʥʦʚʘʤʠ (ʨʠʩʫʥʦʢ 1.10,ʚ); 

4) ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ (ʨʠʩʫʥʦʢ 1.10, ʛ). 

ʄʝʣʴʥʠʮʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʚʨʘʱʘʶʱʠʤʩʷ ʚʝʨʭʥʠʤ 

ʞʝʨʥʦʚʦʤ (ʨʠʩʫʥʦʢ 1.10, ʘ) ʧʦʣʫʯʠʣʠ ʚ ʩʚʦʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, 

ʪʘʢ ʢʘʢ ʟʜʝʩʴ ʠʤʝʝʪ ʤʝʩʪʦ ʤʘʣʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʦʩʥʦʚʘʥʠʝ ʤʝʣʴʥʠʮʳ. ɿʝʨʥʦ 

ʨʘʟʜʘʚʣʠʚʘʝʪʩʷ ʚʝʩʦʤ ʢʘʤʥʷ, ʪʘʢ ʯʪʦ ʥʘ ʦʩʥʦʚʘʥʠʝ ʤʝʣʴʥʠʮʳ ʧʨʠʭʦʜʠʪʩʷ 

ʨʘʟʥʦʩʪʴ ʩʠʣ. 

ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʃɸɼ ʚ ʧʨʠʚʦʜʝ 

ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʩ ʚʨʘʱʘʶʱʠʤʩʷ ʥʠʞʥʠʤ 

ʞʝʨʥʦʚʦʤ (ʨʠʩʫʥʦʢ 1.10, ʙ) ʙʫʜʝʪ ʩʦʩʪʦʪ̫ɹ ʚ ʪʦʤ, ʯʪʦ ʟʝʨʥʦ ʩʳʧʝʪʩʷ ʥʘ 

ʥʠʞʥʠʡ ʚʨʘʱʘʶʱʠʡʩʷ ʞʝʨʥʦʚ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʚʳʭʦʜʠʪ 

ʥʘʨʫʞʫ, ʯʪʦ ʙʫʜʝʪ ʜʘʚʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʯʝʤ ʫ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʣʴʥʠʮ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʚʨʘʱʘʶʱʠʤʩʷ ʚʝʨʭʥʠʤ 

ʞʝʨʥʦʚʦʤ (ʨʠʩʫʥʦʢ 1.10, ʘ). ʆʩʥʦʚʥʳʤ ʠʭ ʥʝʜʦʩʪʘʪʢʦʤ ʙʫʜʝʪ ʷʚʣʷʝʪʩʷ 

ʙʦʣʴʰʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʦʩʥʦʚʘʥʠʝ ʤʝʣʴʥʠʮʳ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʫʤʤʳ 

ʩʠʣ ʪʷʞʝʩʪʠ ʢʘʤʥʷ ʠ ʜʘʚʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ. 

ɿʘʪʨʫʜʥʝʥʠʷ ʪʘʢʞʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʨʝʛʫʣʠʨʦʚʢʝ ʠ ʢʦʥʪʨʦʣʝ 

ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʢʘʤʥʝʡ. ɺʩʷʢʠʡ ʧʝʨʝʢʦʩ ʚʚʠʜʫ ʦʯʝʥʴ ʙʣʠʟʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʞʝʨʥʦʚʦʚ ʧʨʠ ʨʘʟʤʦʣʝ ʟʝʨʥʘ ʚ ʤʫʢʫ ʩʪʘʥʦʚʠʪʩʷ ʚʝʩʴʤʘ çʯʫʚʩʪʚʠʪʝʣʴʥʳʤè. 

ʇʦʣʘʛʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ ʜʣʷ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ  ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʜʚʠʛʘʪʝʣʝʤ ʚʨʘʱʝʥʠʷ ʚ 

ʧʨʠʚʦʜʝ [56], ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝʤ ʃɸɼ ʚ ʧʨʠʚʦʜʝ 

ʤʝʣʴʥʠʮ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʩ ʚʨʘʱʘʶʱʠʤʠʩʷ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ 



 

28 
 

ʞʝʨʥʦʚʘʤʠ (ʨʠʩʫʥʦʢ 1.10, ʚ) ʚʦʟʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʡ 

ʤʝʣʴʥʠʮʳ ʥʘ 33,5 % ʙʦʣʴʰʝ ʚʘʨʠʘʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʣʴʥʠʮʳ ʩ 

ʚʨʘʱʘʶʱʠʤʩʷ ʪʦʣʴʢʦ ʚʝʨʭʥʠʤ ʞʝʨʥʦʚʘʤʠ ʥʘ 20,2 % ʙʦʣʴʰʝ ʚʘʨʠʘʥʪʘ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʣʴʥʠʮʳ ʩ ʚʨʘʱʘʶʱʠʤʩʷ ʪʦʣʴʢʦ ʥʠʞʥʠʤ ʞʝʨʥʦʚʦʤ [59]. 

ʂʦʥʩʪʨʫʢʮʠʷ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʠ ʩ 

ʃɸɼ ʚ ʧʨʠʚʦʜʝ (ʨʠʩʫʥʦʢ 1.10, ʛ) ʪʨʝʙʫʝʪ ʙʦʣʴʰʝʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ, ʯʝʤ 

ʤʝʣʴʥʠʮʘ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ 

ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʤʦʞʝʪ ʧʨʠʤʝʥʪ̫ɹʩʷ ʩ ʞʝʨʥʦʚʘʤʠ ʥʝʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ 

[125]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʃɸɼ, ʠʩʭʦʜʷ, ʠʟ ʦʧʳʪʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ h = 0,5é0,6 [14,49,116, 120,126,127], 

ʯʪʦ ʤʝʥʴʰʝ ʯʝʤ ʫ ʘʥʘʣʦʛʠʯʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʚʠʛʘʪʝʣʝʡ ʚʨʘʱʝʥʠʷ 

(0,7é0,9) [50, 60, 111,112]. ʆʜʥʘʢʦ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʂʇɼ ʧʨʠʚʦʜʘ ʩ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʚʨʘʱʝʥʠʷ,  ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ 

ʧʝʨʝʜʘʯʠ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ (h = 0,44), ʪʦ 

ʧʨʠʤʝʥʝʥʠʝʤ ʃɸɼ ʚ ʧʨʠʚʦʜʝ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ 

ʂʇɼ ʧʨʠʚʦʜʘ ʚ ʮʝʣʦʤ, ʥʦ ʠ ʫʩʪʨʘʥʠʪʴ ʚʩʝ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ. 

 

1.5 ɺʘʨʠʘʥʪʳ ʢʦʤʧʦʥʦʚʢʠ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʩ ʣʠʥʝʡʥʳʤ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ 

 

1.5.1ʂʦʥʩʪʨʫʢʮʠʷ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ  

ʚʨʘʱʝʥʠʷ 

 

ʅʘ ʦʩʥʦʚʝ ʚʘʨʠʘʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ 

ʨʠʩʫʥʢʝ 1.10, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʚʦʜʘ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʝ ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ [2,84], ʥʘ ʢʦʪʦʨʫʶ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ [90]. 

ʄʝʣʴʥʠʮʘ ʩʦʜʝʨʞʠʪ ʢʦʨʧʫʩ 1 ʩ ʟʘʛʨʫʟʦʯʥʳʤʠ ʠ ʨʘʟʛʨʫʟʦʯʥʳʤʠ ʦʢʥʘʤʠ 

/ʥʘ ʨʠʩ. 1.11, 1.12 ʥʝ ʧʦʢʘʟʘʥʳ/. ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ 1 ʥʘ ʦʩʠ 2 ʥʘ 
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ʧʦʜʰʠʧʥʠʢʦʚʦʡ ʦʧʦʨʝ 3 ʫʩʪʘʥʦʚʣʝʥ ʩʨʝʜʥʠʡ ʚʨʘʱʘʶʱʠʡʩʷ ʞʝʨʥʦʚ 4, ʥʘ 

ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʢʦʪʦʨʦʛʦ ʠʤʝʶʪʩʷ ʢʘʥʘʚʢʠ 5 ʨʘʟʣʠʯʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. ɾʝʨʥʦʚ 4 ʩʚʷʟʘʥ ʩ ʧʨʠʚʦʜʦʤ  ʚʨʘʱʝʥʠʷ. ʇʨʠʚʦʜ ʚʨʘʱʝʥʠʷ 

ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʧʣʦʩʢʦʛʦ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʣʠʥʝʡʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ (ʃɸɼ), ʠʤʝʶʱʝʛʦ ʠʥʜʫʢʪʦʨʳ 6 ʠ 7. ʀʥʜʫʢʪʦʨʳ 6 ʠ 7 ʫʩʪʘʥʦʚʣʝʥʳ 

ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʚʪʦʨʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ 8 ʃɸɼ. ɺʪʦʨʠʯʥʳʡ ʵʣʝʤʝʥʪ 8 ʃɸɼ, 

ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʜʠʩʢʘ, ʠʟ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʧʨʠʤʝʨ, 

ʘʣʶʤʠʥʠʷ ʠ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥ ʥʘ ʩʨʝʜʥʝʤ ʞʝʨʥʦʚʝ 4. ʀʥʜʫʢʪʦʨʳ 6 ʠ 7 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʧʦʜʚʠʞʥʦ ʥʘ ʨʘʤʝ 9, ʢʦʪʦʨʘʷ  ʟʘʢʨʝʧʣʝʥʘ ʞʝʩʪʢʦ ʥʘ ʚʠʥʪʝ 10, 

ʘ ʩʘʤ ʚʠʥʪ 10 ʚʩʪʘʚʣʝʥ ʚ ʦʪʚʝʨʩʪʠʝ ʥʘ ʢʦʨʧʫʩʝ 1 ʠ ʟʘʢʦʥʪʨʦʛʘʝʥ ʛʘʡʢʘʤʠ 11 ʠ 

12. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʨʦʚʦʨʘʯʠʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ 1,  ʨʘʤʘ 9 ʠʤʝʝʪ 

ʚʳʩʪʫʧʳ, ʧʦʜʚʠʞʥʦ ʚʩʪʘʚʣʝʥʥʳʝ ʚ ʢʦʨʧʫʩ 1. ʊʘʢʦʝ ʨʝʰʝʥʠʝ (ʢʘʢ ʚʘʨʠʘʥʪ) 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ  ʧʝʨʝʤʝʱʝʥʠʷ ʠʥʜʫʢʪʦʨʦʚ6 ʠ 7 ʃɸɼ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʣʶʤʠʥʠʝʚʦʛʦ ʜʠʩʢʘ ʧʦ ʝʛʦ ʨʘʜʠʫʩʫ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠʥʜʫʢʪʦʨʦʚ6 ʠ 7 ʛʘʡʢʠ 11 ʠ 12 ʦʪʢʨʫʯʠʚʘʶʪʩʷ ʚ ʪʫ ʠʣʠ ʠʥʫʶ 

ʩʪʦʨʦʥʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 

ʠʥʜʫʢʪʦʨʦʚ. ʅʘ ʨʝʟʴʙʦʚʳʭ ʫʯʘʩʪʢʘʭ ʦʩʠ 2 ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ ʙʦʢʦʚʳʭ 

ʥʝʧʦʜʚʠʞʥʳʭ ʞʝʨʥʦʚʘ 13, 14, ʧʨʠʯʝʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʥʝʧʦʜʚʠʞʥʳʡ 

ʞʝʨʥʦʚ 13 ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʫʯʘʩʪʢʝ ʩ ʧʨʘʚʦʡ ʨʝʟʴʙʦʡ, ʘ ʥʝʧʦʜʚʠʞʥʳʡ ʞʝʨʥʦʚ 

14 ʥʘ ʫʯʘʩʪʢʝ ʩ ʣʝʚʦʡ ʨʝʟʴʙʦʡ. ɹʦʢʦʚʳʝ ʥʝʧʦʜʚʠʞʥʳʝ ʞʝʨʥʦʚʘ 13, 14, 

ʠʤʝʶʱʠʝ ʢʘʥʘʚʢʠ 15 ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʛʠʙʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 16, 17, ʚ ʢʦʪʦʨʳʭ ʟʘʣʦʞʝʥʳ ʫʧʨʫʛʠʡ 

ʵʣʝʤʝʥʪ 18. ɻʠʙʢʠʝ ʵʣʝʤʝʥʪʳ 16, 17 ʦʭʚʘʪʳʚʘʶʪ ʥʝʧʦʜʚʠʞʥʳʝ ʞʝʨʥʦʚʘ 16, 

17, ʙʘʨʘʙʘʥʳ 19, 20 ʠ ʩʦʝʜʠʥʷʶʪ ʠʭ ʩ ʬʠʢʩʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 21, 22, 

ʥʘʧʨʠʤʝʨ, ʩ ʯʝʨʚʷʯʥʳʤʠ ʨʝʜʫʢʪʦʨʘʤʠ. ʂʘʥʘʣʳ 23, 24 ʜʣʷ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ 

ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ ʚʳʧʦʣʥʝʥʳ ʚ ʙʦʢʦʚʳʭ ʥʝʧʦʜʚʠʞʥʳʭ ʞʝʨʥʦʚʘʭ 13, 14 ʚ ʚʠʜʝ 

ʩʦʦʙʱʘʶʱʠʭʩʷ ʢʘʥʘʣʦʚ 25, 26 ʠ 27, 28, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʩʪʦʨʦʥʳ, ʠ ʩʥʘʙʞʝʥʳ ʟʘʪʚʦʨʘʤʠ 29 ʠ 30. 
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ʅʘ ʨʠʩʫʥʢʝ 1.11 ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʚʠʜ (ʚʠʜ ʩʚʝʨʭʫ) ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʨʠʤʝʥʝʥʠʷ ʃɸɼ ʚ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʝ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ 

ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ. 

 

ʈʠʩʫʥʦʢ 1.11 ʆʙʱʠʡ ʚʠʜ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʃɸɼ ʚ ʞʝʨʥʦʚʦʡ 

ʤʝʣʴʥʠʮʝ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ: 1 ï 

ʢʦʨʧʫʩ; 2 ï ʦʩʴ; 4 ï ʩʨʝʜʥʠʡ ʞʝʨʥʦʚ; 6,7 ï ʠʥʜʫʢʪʦʨʳ ʧʣʦʩʢʦʛʦ 

ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʣʠʥʝʡʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ (ʃɸɼ); 8 ï ʚʪʦʨʠʯʥʳʡ 

ʵʣʝʤʝʥʪ ʃɸɼ (ʘʣʶʤʠʥʠʝʚʳʡ ʜʠʩʢ); 9 ï ʨʘʤʘ; 10 ï ʚʠʥʪ; 11,12 ï ʛʘʡʢʠ; 13,14 

ï ʥʝʧʦʜʚʠʞʥʳʝ ʞʝʨʥʦʚʘ; 16,17 ï ʛʠʙʢʠʝ ʵʣʝʤʝʥʪʳ; 19,20 ï ʙʘʨʘʙʘʥʳ; 21,22 ï 

ʬʠʢʩʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ. 

 

ʅʘ ʨʠʩʫʥʢʝ 1.12  ʧʦʢʘʟʘʥ ʨʘʟʨʝʟ  ɸ ï ɸ  ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʨʠʩ.1.11. 
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ʈʠʩʫʥʦʢ 1.12 ʈʘʟʨʝʟ ɸ ï ɸ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʃɸɼ ʚ ʞʝʨʥʦʚʦʡ 

ʤʝʣʴʥʠʮʝ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ: I, II , III , 

IV , V - ʧʦʚʝʨʭʥʦʩʪʠ  ʞʝʨʥʦʚʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʦʡ ʟʘʟʦʨʘ; 2 ï ʦʩʴ; 3 - 

ʧʦʜʰʠʧʥʠʢʦʚʘʷ ʦʧʦʨʘ; 4 ï ʩʨʝʜʥʠʡ ʞʝʨʥʦʚ; 5 ï ʢʘʥʘʚʢʠ ʩʨʝʜʥʝʛʦ ʞʝʨʥʦʚʘ;  8 

ï ʚʪʦʨʠʯʥʳʡ ʵʣʝʤʝʥʪ ʃɸɼ (ʘʣʶʤʠʥʠʝʚʳʡ ʜʠʩʢ); 13,14 ï ʥʝʧʦʜʚʠʞʥʳʝ 

ʞʝʨʥʦʚʘ; 15 ï ʢʘʥʘʚʢʠ ʥʝʧʦʜʚʠʞʥʳʭ ʞʝʨʥʦʚʦʚ,16,17 ï ʛʠʙʢʠʝ ʵʣʝʤʝʥʪʳ; 18 ï 

ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ; 23,24 ï ʢʘʥʘʣʳ ʜʣʷ ʧʦʜʘʯʠ ʟʝʨʥʘ ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ; 

25,26,27,28 ï ʩʦʦʙʱʘʶʱʠʝʩʷ ʢʘʥʘʣʳ; 29,30 ï ʟʘʪʚʦʨʳ. 

 

ʄʝʣɹʥʠʮʘ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʠ 

ʧʦʜʘʯʝ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ /ʥʘ ʨʠʩ. 1.11 ʥʝ ʧʦʢʘʟʘʥ/ ʪʨʝʭʬʘʟʥʦʡ ʩʠʩʪʝʤʳ 

ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʦʙʤʦʪʢʠ ʠʥʜʫʢʪʦʨʦʚ 6 ʠ 7  ʃɸɼ, ʠʥʜʫʢʪʦʨʳ ʩʦʟʜʘʶʪ ʙʝʛʫʱʠʝ 

ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ. ʅʘʧʨʘʚʣʝʥʠʝ ʵʪʠʭ ʧʦʣʝʡ ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤ. ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʙʝʛʫʱʠʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚʦ ʚʪʦʨʠʯʥʦʤ ʵʣʝʤʝʥʪʝ 8 ʧʦʷʚʣʷʶʪʩʷ 
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ʵʣʝʢʪʨʦʜʚʠʞʫʱʠʝ ʩʠʣʳ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʪʦʢʠ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʦʢʦʚ 

ʘʣʶʤʠʥʠʝʚʦʛʦ ʜʠʩʢʘ 8 ʩ ʙʝʛʫʱʠʤʠ ʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ ʩʦʟʜʘʝʪʩʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʠʣʘ, ʧʨʠʣʦʞʝʥʥʘʷ ʢ ʜʠʩʢʫ ʠ ʥʘʧʨʘʚʣʝʥʥʘʷ ʚ ʩʪʦʨʦʥʫ 

ʙʝʛʫʱʝʛʦ ʧʦʣʷ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʦʡ ʩʠʣʳ ʜʠʩʢ8 ʥʘʯʠʥʘʝʪ ʚʨʘʱʘʪʴʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʜʫʢʪʦʨʦʚ 6 ʠ 7, ʧʝʨʝʜʘʚʘʷ ʚʨʘʱʝʥʠʝ ʩʨʝʜʥʝʤʫ ʞʝʨʥʦʚʫ 4. 

ʄʘʪʝʨʠʘʣ, ʧʦʜʣʝʞʘʱʠʡ ʠʟʤʝʣʴʯʝʥʠʶ, ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʟʘʛʨʫʟʦʯʥʳʝ ʦʢʥʘ  ʠ 

ʢʘʥʘʣʳ 23, 24 ʠ 26, 28 ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʩʦʧʨʠʢʘʩʘʶʱʠʤʠʩʷ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ II, III  ʠ/ʠʣʠ IV, V ʩʨʝʜʥʝʛʦ ʚʨʘʱʘʶʱʝʛʦʩʷ ʞʝʨʥʦʚʘ 4 ʠ 

ʙʦʢʦʚʳʭ ʥʝʧʦʜʚʠʞʥʳʭ ʞʝʨʥʦʚʦʚ 13, 14. ʇʨʠ ʚʨʘʱʝʥʠʠ ʞʝʨʥʦʚʘ 4 ʟʝʨʥʦ, 

ʧʦʧʘʚ ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʫʢʫ, ʢʦʪʦʨʘʷ ʩʭʦʜʠʪ ʩ ʧʝʨʠʬʝʨʠʠ 

ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʞʝʨʥʦʚʦʚ 4, 13, 14 ʠ ʧʦʩʪʫʧʘʝʪ ʢ ʨʘʟʛʨʫʟʦʯʥʳʤ ʦʢʥʘʤ 

/ʥʘ ʨʠʩ. 1.8, 1.9 ʥʝ ʧʦʢʘʟʘʥʳ/. ɺ ʧʝʨʠʦʜ ʧʦʤʦʣʘ ʟʝʨʥʘ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ 

ʨʘʩʯʝʪʥʦʛʦ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʦʪ ʚʨʘʱʘʶʱʝʛʦʩʷ ʩʨʝʜʥʝʛʦ ʞʝʨʥʦʚʘ 4, ʪ.ʝ. 

ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ ʣʶʙʦʛʦ ʪʚʝʨʜʦʛʦ ʧʦʩʪʦʨʦʥʥʝʛʦ ʧʨʝʜʤʝʪʘ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʚʦʨʘʯʠʚʘʶʪʩʷ ʙʦʢʦʚʳʝ ʥʝʧʦʜʚʠʞʥʳʝ ʞʝʨʥʦʚʘ 13, 14 ʧʦ 

ʨʝʟʴʙʝ, ʫʚʝʣʠʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʟʘʟʦʨ ʤʝʞʜʫ ʤʝʣʶʱʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ʕʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʤʦʤʝʥʪ ʚʨʘʱʝʥʠʷ ʩʨʝʜʥʝʛʦ ʞʝʨʥʦʚʘ 4 ʥʘʧʨʘʚʣʝʥʦ 

ʥʘʚʩʪʨʝʯʫ ʥʘʧʨʘʚʣʝʥʠʶ ʟʘʭʦʜʘ ʨʝʟʴʙʳ ʜʣʷ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʙʦʢʦʚʳʭ 

ʞʝʨʥʦʚʦʚ 13, 14. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʦʟʜʘʝʪʩʷ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ 

ʦʪʪʘʣʢʠʚʘʶʱʠʝ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʪʚʦʨʘʯʠʚʘʥʠʝ 

ʙʦʢʦʚʳʭ ʥʝʧʦʜʚʠʞʥʳʭ ʞʝʨʥʦʚʦʚ 13, 14 ʧʦʩʨʝʜʩʪʚʦʤ ʛʠʙʢʠʭ ʵʣʝʤʝʥʪʦʚ 16, 

17. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʦʪʪʘʣʢʠʚʘʶʱʠʝ ʩʠʣ ʚ ʩʪʦʨʦʥʫ  

ʫʤʝʥʴʰʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʟʘʢʨʫʯʠʚʘʥʠʝ ʙʦʢʦʚʳʭ ʞʝʨʥʦʚʦʚ 13, 14 ʢ ʞʝʨʥʦʚʫ 4 ʟʘ ʩʯʝʪ ʛʠʙʢʠʭ 

ʵʣʝʤʝʥʪʦʚ 16, 17, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ 18, ʚʳʧʦʣʥʷʶʱʠʡ 

ʨʦʣʴ ʜʝʤʧʬʝʨʘ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʛʠʙʢʠʝ ʵʣʝʤʝʥʪʳ 16, 17 

ʩʚʷʟʘʥʳ ʩ ʬʠʢʩʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 21, 22, ʥʘʧʨʠʤʝʨ, ʯʝʨʚʷʯʥʳʤʠ 

ʨʝʜʫʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʬʠʢʩʘʮʠʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʥʘʪʷʞʝʥʠʷ ʛʠʙʢʠʭ ʵʣʝʤʝʥʪʦʚ 16, 17, ʪ.ʝ. ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʫʩʠʣʠʝ 

/ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʣʶʱʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ/. ʌʠʢʩʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ 
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ʧʦʟʚʦʣʷʶʪ ʦʪʩʣʝʞʠʚʘʪʴ ʫʩʠʣʠʷ ʧʦ ʥʘʛʨʫʟʢʝ ʟʘ ʩʯʝʪ ʛʠʙʢʠʭ ʵʣʝʤʝʥʪʦʚ 15, 16 ʩ 

ʫʧʨʫʛʠʤ ʵʣʝʤʝʥʪʦʤ 18 ʠ ʨʝʟʴʙʦʚʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʦʩʠ2. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʯʝʪ 

ʫʩʪʘʥʦʚʢʠ ʥʝʧʦʜʚʠʞʥʳʭ ʞʝʨʥʦʚʦʚ 13, 14 ʥʘ ʨʝʟʴʙʦʚʳʭ ʫʯʘʩʪʢʘʭ ʦʩʠ 2, 

ʤʦʞʥʦ ʙʳʩʪʨʦ ʠʟʤʝʥʠʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʨʘʟʣʠʯʥʦʡ 

ʟʝʨʥʠʩʪʦʩʪʴʶ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʤʦʣ ʟʝʨʥʘ, ʪʘʢ ʢʘʢ ʪʦʥʢʦʩʪʴ ʧʦʤʦʣʘ ʟʘʚʠʩʠʪ 

ʦʪ ʪʦʣʱʠʥʳ ʟʘʟʦʨʘ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʞʝʨʥʦʚʦʚ 4,13,14 /II  ʠ III, I  ʠ III, IV  

ʠ V, VI ʠ IV/. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʥʝʧʦʜʚʠʞʥʳʭ ʞʝʨʥʦʚʦʚ 13, 14 ʜʣʷ ʨʘʙʦʪʳ 

ʤʝʥʷʶʪ ʧʦʣʦʞʝʥʠʝ ʟʘʪʚʦʨʦʚ 29, 30, ʪʝʤ ʩʘʤʳʤ ʨʝʛʫʣʠʨʫʷ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʦʪʦʢʘ ʢ ʪʦʡ ʠʣʠ ʜʨʫʛʦʡ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʣʷ ʧʝʨʝʩʪʘʥʦʚʢʠ ʥʝʧʦʜʚʠʞʥʳʭ ʞʝʨʥʦʚʦʚ 13, 14 ʠʣʠ ʦʜʥʦʛʦ ʠʟ ʥʠʭ 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʣʘʙʠʪʴ ʛʠʙʢʠʝ ʵʣʝʤʝʥʪʳ 16, 17, ʧʨʠ ʧʦʤʦʱʠ ʬʠʢʩʠʨʫʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ 21, 22, ʟʘʪʝʤ ʩʥʷʪʴ ʠʭ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʚʝʨʥʫʪʴ ʧʦ ʨʝʟʴʙʝ ʙʦʢʦʚʦʡ 

ʥʝʧʦʜʚʠʞʥʳʡ ʞʝʨʥʦʚ 13 ʠʣʠ 14, ʠʣʠ ʦʙʘ ʠ ʟʘʪʝʤ ʩʥʷʪʴ ʠʭ. ʉʙʦʨʢʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʇʣʦʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʞʝʨʥʦʚʦʚ 4, 13, 14 ʠʟʛʦʪʦʚʣʝʥʳ ʩ ʨʘʟʣʠʯʥʦʡ ʟʝʨʥʠʩʪʦʩʪʴʶ, ʥʘʧʨʠʤʝʨ, 

ʧʦʚʝʨʭʥʦʩʪʠ II, III  - ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ, IV, V ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʠ I ʩʨʝʜʥʝʡ 

ʟʝʨʥʠʩʪʦʩʪʠ ʠ ʪ.ʜ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʦʣʦʪʴ ʣʶʙʦʝ ʟʝʨʥʦ /ʧʰʝʥʠʮʫ, ʨʦʞʴ, 

ʷʯʤʝʥʴ, ʦʚʝʩ, ʛʨʝʯʠʭʫ ʠ ʪ.ʧ./ ʨʘʟʣʠʯʥʦʛʦ ʩʦʨʪʘ. 

ʇʣʘʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚ ʤʝʣʴʥʠʮʝ ʚʦʟʤʦʞʥʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʥʜʫʢʪʦʨʦʚ 6 ʠ 7 ʃɸɼ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʩʠ ʩʨʝʜʥʝʛʦ ʞʝʨʥʦʚʘ 4. ʇʨʠʙʣʠʞʘʷ ʠʥʜʫʢʪʦʨʳ 6 ʠ 7 ʢ ʦʩʠ ʞʝʨʥʦʚʘ 4, 

ʯʘʩʪʦʪʘ ʝʛʦ ʚʨʘʱʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ ʥʘʦʙʦʨʦʪ, ʦʪʜʘʣʷʷ ʠʥʜʫʢʪʦʨʳ 6 ʠ 7 ʦʪ 

ʦʩʠ ʞʝʨʥʦʚʘ 4, ʯʘʩʪʦʪʘ ʝʛʦ ʚʨʘʱʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ  ʚʢʣʶʯʝʥʠʷ ʦʙʤʦʪʦʢ 

ʠʥʜʫʢʪʦʨʦʚ 6 ʠ 7 ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ  ʧʘʨʘʣʣʝʣʴʥʦ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚʢʣʶʯʝʥʠʝ ʦʙʤʦʪʦʢ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ ʠʥʜʫʢʪʦʨʘ. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʠʟ ʠʥʜʫʢʪʦʨʦʚ ʃɸɼ ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ, 

ʚʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʤʳʢʘʥʠʝ ʤʘʛʥʠʪʥʳʭ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʨʘʙʦʪʘʶʱʝʛʦ 

ʠʥʜʫʢʪʦʨʘ. ʈʘʟʚʠʚʘʝʤʳʡ ʤʦʤʝʥʪ ʃɸɼ ʠ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʝʛʦ ʚʪʦʨʠʯʥʦʛʦ 

ʵʣʝʤʝʥʪʘ (ʩʨʝʜʥʝʛʦ ʞʝʨʥʦʚʘ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 
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ʠʥʜʫʢʪʦʨʘ (ʜʣʠʥʘ, ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ). ʇʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ 

ʦʙʤʦʪʦʢ ʠʥʜʫʢʪʦʨʦʚ 6 ʠ 7 ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʤʦʤʝʥʪʘ, ʨʘʟʚʠʚʘʝʤʦʛʦ 

ʃɸɼ ʚ ʜʚʘ ʨʘʟʘ. ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʦʙʤʦʪʦʢ ʠʥʜʫʢʪʦʨʦʚ 6 ʠ 

7 ʧʨʦʠʩʭʦʜʠʪ  ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʘʨ ʧʦʣʶʩʦʚ ʃɸɼ ʚ ʜʚʘ ʨʘʟʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʜʠʩʢʘ ʚ ʜʚʘ ʨʘʟʘ. ʊʝʤ ʩʘʤʳʤ 

ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʤʝʥʪʘ ʠ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʨʘʟʚʠʚʘʝʤʦʛʦ ʃɸɼ.  

ʇʨʠ ʨʘʙʦʪʝ ʃɸɼ ʠʤʝʶʪ ʤʝʩʪʦ ʢʨʘʝʚʳʝ ʵʬʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ 

ʚ ʚʠʜʝ ʥʘʣʦʞʝʥʠʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠʣʳ ʥʘ 

ʦʩʥʦʚʥʫʶ. ʂʨʘʝʚʳʝ ʵʬʬʝʢʪʳ ʟʥʘʯʠʪʝʣʴʥʳ ʧʨʠ p Ò 4 [25,26,30,121]. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ ʠʥʜʫʢʪʦʨʦʚ ʨʘʚʥʦ 2 (ʧʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ï 4) ʚʨʘʱʘʶʱʠʡʩʷ ʩʨʝʜʥʠʡ ʞʝʨʥʦʚ ʙʫʜʝʪ 

ʩʦʚʝʨʰʘʪʴ ʚʨʘʱʝʥʠʝ ʩ ʙʳʩʪʨʳʤʠ ʦʜʥʦʚʨʝʤʝʥʥʳʤʠ ʧʦʚʦʨʦʪʥʳʤʠ 

ʜʚʠʞʝʥʠʷʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʜʘʣʝʥʠʶ ʤʫʢʠ ʠʟ ʨʘʙʦʯʝʡ ʟʦʥʳ ʙʝʟ 

ʟʘʪʨʫʜʥʝʥʠʡ (ʤʫʢʘ ʥʝ ʟʘʚʠʩʘʝʪ). 

 

1.5.2 ʂʦʥʩʪʨʫʢʮʠʷ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ  

ʚʨʘʱʝʥʠʷ  

 

ʅʘ ʙʘʟʝ ʚʘʨʠʘʥʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ (ʨʠʩʫʥʦʢ 1.10, ʚ) ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʚʦʜʘ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ 

ʚʨʘʱʝʥʠʷ, ʟʘʱʠʱʝʥʥʘʷ ʧʘʪʝʥʪʦʤ [91], ʠʤʝʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʠ ʧʦʜʚʠʞʥʳʝ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ ʥʘ ʦʩʠ  ʞʝʨʥʦʚʘ ʠ ʜʠʩʢʠ (ʚʪʦʨʠʯʥʳʝ 

ʵʣʝʤʝʥʪʳ ʃɸɼ), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʩʚʦʠʤ ʠʥʜʫʢʪʦʨʦʤ 

ʠ ʞʝʨʥʦʚʦʤ, ʧʨʠʯʝʤ ʠʥʜʫʢʪʦʨʳ ʃɸɼ ʫʩʪʘʥʦʚʣʝʥʳ ʤʝʞʜʫ ʜʠʩʢʘʤʠ, ʘ 

ʦʙʤʦʪʢʠ ʦʜʥʦʛʦ ʠʥʜʫʢʪʦʨʘ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʦʙʤʦʪʦʢ ʜʨʫʛʦʛʦ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʃɸɼ ʧʨʠʚʦʜʠʪ ʢ ʫʧʨʦʱʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʚʳʰʝ. 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ 

ʚʨʘʱʝʥʠʷ ʞʝʨʥʦʚʦʚ ʥʘ ʙʘʟʝ ʃɸɼ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.10. 
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ʈʠʩʫʥʦʢ 1.13 ʂʦʥʩʪʨʫʢʮʠʷ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ 

ʚʨʘʱʝʥʠʷ, ʚʨʘʱʘʶʱʠʤʠʩʷ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ ʞʝʨʥʦʚʘʤʠ:1 ï ʢʦʨʧʫʩ, 2 ï 

ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ, 3 ï ʧʨʠʝʤʥʳʝ ʝʤʢʦʩʪʠ, 4 ï ʦʩʴ, 5 ï ʦʩʝʚʦʡ ʙʦʣʪ, 6 ï 

ʢʨʝʩʪʦʚʠʥʘ, 7 ï ʚʝʨʭʥʠʡ ʞʝʨʥʦʚ, 8,9 ï ʙʦʣʪʳ, 10 ï ʥʠʞʥʠʡ ʞʝʨʥʦʚ, 11 ï 

ʧʦʜʰʠʧʥʠʢʦʚʘʷ ʦʧʦʨʘ, 12,13 ï ʠʥʜʫʢʪʦʨʳ ʃɸɼ, 14,15 ï ʚʪʦʨʠʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʃɸɼ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʚʠʜʝ ʜʠʩʢʦʚ, 16 ï  ʬʝʨʨʦʤʘʛʥʠʪʥʳʝ ʵʣʝʤʝʥʪʳ, 17 ï 

ʨʘʤʘ, 18 ï ʚʠʥʪ, 19,20 -  ʛʘʡʢʠ, I,II ,III ,IV ï ʤʝʣʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʞʝʨʥʦʚʦʚ. 

 

ʄʝʣʴʥʠʮʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [9]. ʇʨʠ ʧʦʜʘʯʝ ʙʣʦʢʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʭʬʘʟʥʦʡ ʩʠʩʪʝʤʳ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʦʙʤʦʪʢʫ ʠʥʜʫʢʪʦʨʦʚ  12 ʠ 

13  ʃɸɼ, ʠʥʜʫʢʪʦʨʳ ʩʦʟʜʘʶʪ ʙʝʛʫʱʠʝ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ. ʊʘʢ ʢʘʢ ʦʙʤʦʪʢʠ 

ʦʜʥʦʛʦ ʠʥʜʫʢʪʦʨʘ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʜʨʫʛʦʛʦ ʙʝʛʫʱʠʝ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ 

ʙʫʜʫʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʤʠ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʙʝʛʫʱʠʭ ʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ, ʢʦʪʦʨʳʝ ʟʘʤʳʢʘʶʪʩʷ ʚ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʵʣʝʤʝʥʪʘʭ 16,  ʚ ʜʠʩʢʘʭ 14 ʠ 

15 ʧʦʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʦʜʚʠʞʫʱʠʝ ʩʠʣʳ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʪʦʢʠ. ʇʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʦʢʦʚ ʜʠʩʢʦʚ 14 ʠ 15 ʩ ʙʝʛʫʱʠʤʠ ʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ 

ʩʦʟʜʘʶʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʠʣʳ, ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʜʠʩʢʘʤ ʠ ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʚ ʩʪʦʨʦʥʫ ʙʝʛʫʱʠʭ ʧʦʣʝʡ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʠʭ ʩʠʣ ʜʠʩʢʠ 14 ʠ 15 ʥʘʯʠʥʘʶʪ 

ʚʨʘɦʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʜʫʢʪʦʨʦʚ 12 ʠ 13 ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ, 

ʧʝʨʝʜʘʚʘʷ ʚʨʘʱʝʥʠʝ ʞʝʨʥʦʚʘʤ 7 ʠ 10. ʄʘʪʝʨʠʘʣ, ʧʦʜʣʝʞʘʱʠʡ ʠʟʤʝʣʴʯʝʥʠʶ, 
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ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ 2 ʠ ʦʪʚʝʨʩʪʠʷ ʚ ʢʨʝʩʪʦʚʠʥʝ 6 ʚ ʨʘʙʦʯʫʶ 

ʟʦʥʫ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʤʝʣʶʱʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ I, II  ʠ/ʠʣʠ III , IV ʞʝʨʥʦʚʦʚ. 

ʇʨʠ ʚʨʘʱʝʥʠʠ ʞʝʨʥʦʚʦʚ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʟʝʨʥʦ, ʧʦʧʘʚ ʚ ʠʭ 

ʨʘʙʦʯʫʶ ʟʦʥʫ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʫʢʫ, ʢʦʪʦʨʘʷ ʩʭʦʜʠʪ ʩ ʧʝʨʠʬʝʨʠʠ ʤʝʣʶʱʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʞʝʨʥʦʚʦʚ ʠ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʜʠʩʢʘ 15 ʢ ʧʨʠʝʤʥʳʤ 

ʝʤʢʦʩʪʷʤ 3.  ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ ʞʝʨʥʦʚʦʚ 

ʧʦʩʪʦʨʦʥʥʝʛʦ ʧʨʝʜʤʝʪʘ,  ʚʝʨʭʥʠʡ ʞʝʨʥʦʚ 7 ʥʘ ʦʩʠ 4 ʧʨʠʧʦʜʥʠʤʘʝʪʩʷ, 

ʫʚʝʣʠʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʟʘʟʦʨ ʤʝʞʜʫ ʤʝʣʶʱʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʙʝʟ 

ʧʦʚʨʝʞʜʝʥʠʷ ʞʝʨʥʦʚʦʚ ʧʦʩʪʦʨʦʥʥʠʡ ʧʨʝʜʤʝʪ ʮʝʥʪʨʦʙʝʞʥʳʤʠ ʩʠʣʘʤʠ 

ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʥʘʨʫʞʫ. 

 

1.6 ɺʳʚʦʜʳ ʧʦ ʧʝʨʚʦʡ ʛʣʘʚʝ 

 

1. ʇʨʦʠʟʚʝʜʝʥ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʉʜʝʣʘʥ 

ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʤʫʢʠ, ʙʦʛʘʪʦʡ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʚʠʪʘʤʠʥʘʤʠ. 

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʨʦʜʘ ʟʝʨʥʘ, ʥʝʦʙʭʦʜʠʤʳ ʥʠʟʢʘʷ  ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʞʝʨʥʦʚʦʚ (ʦʢʨʫʞʥʘʷ ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʜʦ 10 ʤ/ʩ) ʠ ʧʣʘʚʥʦʝ ʝʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʠʚʦʜʝ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʜʚʠʛʘʪʝʣʠ ʚʨʘʱʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʫʶ ʥʠʟʢʫʶ ʯʘʩʪʦʪʫ 

ʚʨʘʱʝʥʠʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʝʨʝʜʘʪʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ 

(ʨʝʜʫʢʪʦʨʦʚ, ʨʝʤʝʥʥʳʭ, ʢʣʠʥʦʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʯ ʠ ʪ.ʧ.). ʇʦʧʳʪʢʠ ʧʣʘʚʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʤʝʣʴʥʠʮʳ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ʯʘʩʪʦʪʳ ʫʭʫʜʰʘʶʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ. ɺ ʮʝʣʦʤ, ʦʙʱʠʡ ʂʇɼ ʪʘʢʦʛʦ ʧʨʠʚʦʜʘ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,44. 

3. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʠʚʦʜʝ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʧʣʦʩʢʦʛʦ 

ʣʠʥʝʡʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ  ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʣʘʚʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ 
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ʯʘʩʪʦʪʫ ʠ ʤʦʤʝʥʪ ʚʨʘʱʝʥʠʷ ʞʝʨʥʦʚʦʚ, ʥʦ ʠ ʠʟ-ʟʘ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʃɸɼ ʢʨʘʝʚʳʭ 

ʵʬʬʝʢʪʦʚ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʘʣʠʧʘʥʠʝ ʤʫʢʠ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʞʝʨʥʦʚʦʚ (ʧʘʪʝʥʪʳ 

ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2482920, 2546860). ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ 

ʨʘʙʦʪʳ. 
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2 ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ɾɽʈʅʆɺʆʁ ʄɽʃʔʅʀʎʓ ʉ 

ʃʀʅɽʁʅʓʄ ʕʃɽʂʊʈʆʇʈʀɺʆɼʆʄ 

 

 

2.1 ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʞʝʨʥʦʚʦʡ ʤʝʣʴʥʠʮʳ ʩ ʣʠʥʝʡʥʳʤ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ 

 

ɺ  ʚʘʨʠʘʥʪʝ ʤʝʣʴʥʠʮ rʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʚʨʘʱʘʶʱʠʤʩʷ 

ʚʝʨʭʥʠʤ ʞʝʨʥʦʚʦʤ (ʨʠʩʫʥʦʢ 1.10, ʘ), ʟʝʨʥʦ ʨʘʟʜʘʚʣʠʚʘʝʪʩʷ ʚʝʩʦʤ ʢʘʤʥʷ ʠ ʥʘ 

ʦʩʥʦʚʘʥʠʝ ʧʨʠʭʦʜʠʪʩʷ ʤʘʣʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʚʦʜʘ ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʝʝ ʥʘʜʝʞʥʦʡ. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʢʦʤʧʦʥʦʚʢʠ ɾʄ ʩ ʃʕʇ ʚʟʷʪ ʟʘ ʦʩʥʦʚʫ ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʩʯʝʪʘʭ. ʅʘ ʨʠʩʫʥʢʝ 2.1, ʙ ʧʨʠʚʝʜʝʥʘ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ, 

ʧʦʣʫʯʝʥʥʘʷ ʧʦ 3-D ʤʦʜʝʣʠ (ʨʠʩʫʥʦʢ 2.1, ʘ). 

 
                          ʘ)                                                           ʙ) 

ʈʠʩʫʥʦʢ 2.1 ʉʭʝʤʘ ɾʄ ʩ ʃʕʇ: ʘ) ï 3-D ʤʦʜʝʣʴ; ʙ) ï ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ: 1 - 

ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 2 ï ʚʝʨʭʥʠʡ ʧʦʜʚʠʞʥʳʡ ʞʝʨʥʦʚ; 3 ï ʥʠʞʥʠʡ 

ʥʝʧʦʜʚʠʞʥʳʡ ʞʝʨʥʦʚ; 4,7ï ʠʥʜʫʢʪʦʨʳ ʃɸɼ; 5 - ʨʘʟʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 6 ï 

ʚʪʦʨʠʯʥʳʡ ʵʣʝʤʝʥʪ ʃɸɼ; ʄ ï ʤʦʤʝʥʪ ʚʨʘʱʝʥʠʷ, ʅĿʤ; w ï ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ, ʨʘʜ/ʩ; Fï ʩʠʣʘ, ʨʘʟʚʠʚʘʝʤʘʷ ʃɸɼ, ʙʝʟ ʫʯʝʪʘ ʧʨʦʜʦʣʴʥʦʛʦ ʢʨʘʝʚʦʛʦ 

ʵʬʬʝʢʪʘ,  ʅ; Fʧʢʵ ï ʩʠʣʘ ʧʨʦʜʦʣʴʥʦʛʦ ʢʨʘʝʚʦʛʦ ʵʬʬʝʢʪʘ ʚ ʃɸɼ; Fʚ.ʪʨ ï ʩʠʣʘ 

ʚʷʟʢʦʛʦ (ʚʥʫʪʨʝʥʥʝʛʦ) ʪʨʝʥʠʷ, ʅ; Fc.ʪʨ ï ʩʠʣʘ ʩʫʭʦʛʦ (ʚʥʝʰʥʝʛʦ) ʪʨʝʥʠʷ, ʅ. 


