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ɻʆʈʀɿʆʅʊʆɺ ʋɻʆʃʔʅʓʍ ʂɸʈʔɽʈʆɺ 

 

 

 

 

ʉʧʝʮʠʘʣʴʥʦʩʪʴ 25.00.22 ï çɻʝʦʪʝʭʥʦʣʦʛʠʷ (ʧʦʜʟʝʤʥʘʷ, ʦʪʢʨʳʪʘʷ ʠ 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʚʪʦʥʦʤʥʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʅʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʉʠʉè (ʅʀʊʋ çʄʀʉʠʉè) 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʧʨʫʥ ɺʘʣʝʨʠʡ ʀʚʘʥʦʚʠʯ, 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

 

ʆʬʠʮʠʘʣʴʥʳʝ ʦʧʧʦʥʝʥʪʳ: ʉʘʬʨʦʥʦʚ ɺʠʢʪʦʨ ʇʝʪʨʦʚʠʯ, 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ 

ɺʇʆ çʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

(ʊʫʣɻʋ), ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çɻʝʦʪʝʭʥʦʣʦʛʠʠ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡè; 

 

 ʉʳʪʝʥʢʦʚ ɺʠʢʪʦʨ ʅʠʢʦʣʘʝʚʠʯ, 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʌɻʋʇ 

çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʠʤʝʥʠ 

ʅ.ʄ. ʌʝʜʦʨʦʚʩʢʦʛʦè (ʌɻʋʇ çɺʀʄʉè), 

ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

 

ɺʝʜʫʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ: ʌɻɹʋʅ çʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʥʝʜʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè 

(ʀʇʂʆʅ ʈɸʅ), ʛ. ʄʦʩʢʚʘ. 

 

ɿʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʦʠʪʩʷ ç12è ʤʘʷ 2016 ʛ. ʚ ___ ʯʘʩ. ___ ʤʠʥ. ʥʘ 

ʟʘʩʝʜʘʥʠʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ɼ 212.132.16 ʥʘ ʙʘʟʝ ʅʀʊʋ çʄʀʉʠʉè ʧʦ 

ʘʜʨʝʩʫ: 119991 ʄʦʩʢʚʘ, ɻʉʇ-1, ʃʝʥʠʥʩʢʠʡ ʧʨ., ʜ. 6. 

ʉ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ çʄʀʉʠʉè ʠ ʥʘ ʩʘʡʪʝ ʅʀʊʋ 

çʄʀʉʠʉè (www.misis.ru). 

ɸʚʪʦʨʝʬʝʨʘʪ ʨʘʟʦʩʣʘʥ ç____è ___________ 2016 ʛ. 

 

ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ 

ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
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ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʧʦ ʟʘʧʘʩʘʤ ʫʛʣʷ. ɺʦʟʨʘʩʪʘʶʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʥʝʨʛʦʨʝʩʫʨʩʘʭ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʠʥʷʪʦʡ çʕʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʝʡ ʈʦʩʩʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʷ ʥʘ ʥʫʞʜʳ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ 

ʜʦ 34ï36 %. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʦʩʥʦʚʥʳʭ ʫʛʦʣʴʥʳʭ 

ʙʘʩʩʝʡʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʫʣʴʜʦʦʙʨʘʟʥʳʤʠ ʟʘʣʝʞʘʤʠ 

(ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʷʤʠ). ʅʘ ʪʘʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʵʪʘʧʘ ʠʭ 

ʦʪʨʘʙʦʪʢʠ ʚʦʟʥʠʢʘʝʪ ʥʝʜʦʩʪʘʪʦʢ ʧʨʠʝʤʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ 

ʢʘʨʴʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʪʚʘʣʦʚ. ʕʪʦ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʘ ʠ ʟʘʪʨʘʪ ʥʘ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʩ ʚʝʨʭʥʝʡ ʛʨʫʧʧʳ ʨʘʙʦʯʠʭ ʛʦʨʠʟʦʥʪʦʚ 

ʢʘʨʴʝʨʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʙʣʘʩʪʴ ʠ ʤʘʩʰʪʘʙʳ ʧʨʠʤʝʥʝʥʠʷ 

ʦʪʢʨʳʪʦʛʦ ʩʧʦʩʦʙʘ ʦʪʨʘʙʦʪʢʠ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʳʩʢʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʩʢʨʳʪʠʝ ʚʝʨʭʥʝʡ ʛʨʫʧʧʳ ʛʦʨʠʟʦʥʪʦʚ 

ʢʘʨʴʝʨʦʚ ʢʘʧʠʪʘʣʴʥʳʤʠ ʪʨʘʥʰʝʷʤʠ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʬʦʨʤʠʨʫʝʤʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʥʘ ʦʪʚʘʣʴʥʳʝ ʤʘʩʩʠʚʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʫʨʘʭ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʚʥʝʰʥʠʭ 

ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥʘʭ ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥ 

ʠ ʦʩʚʝʱʝʥ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʦʙʦʩʥʦʚʘʥʠʝ ʩʭʝʤ ʚʩʢʨʳʪʠʷ ʚʝʨʭʥʝʡ ʛʨʫʧʧʳ 

ʨʘʙʦʯʠʭ ʛʦʨʠʟʦʥʪʦʚ ʫʛʦʣʴʥʳʭ ʢʘʨʴʝʨʦʚ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʤ 

ʧʦʨʷʜʢʝ ʦʪʨʘʙʦʪʢʠ ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ ʠ ʚʳʷʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ 

ʬʦʨʤʠʨʦʚʘʥʠ ̫ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʢʘʨʴʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʩʭʝʤ ʚʩʢʨʳʪʠʷ ʚʝʨʭʥʝʡ ʛʨʫʧʧʳ 

ʨʘʙʦʯʠʭ ʛʦʨʠʟʦʥʪʦʚ ʫʛʦʣʴʥʳʭ ʢʘʨʴʝʨʦʚ, ʦʪʨʘʙʘʪʳʚʘʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʪʠʧʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, ʥʝ ʨʘʟʤʝʱʘʝʤʳʭ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ 

ʢʘʨʴʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʀʜʝʷ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʠʮʠʪʘ 
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ʧʨʠʝʤʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʛʦʣʴʥʳʭ ʢʘʨʴʝʨʦʚ ʩʣʝʜʫʝʪ 

ʚʩʢʨʳʚʘʪʴ ʚʝʨʭʥʶʶ ʛʨʫʧʧʫ ʨʘʙʦʯʠʭ ʛʦʨʠʟʦʥʪʦʚ ʢʘʧʠʪʘʣʴʥʳʤʠ ʪʨʘʥʰʝʷʤʠ ʩʦ 

ʩʪʦʨʦʥʳ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ ʠ ʥʘʧʨʘʚʣʷʪʴ ʬʦʨʤʠʨʫʝʤʳʝ ʚʩʢʨʳʰʥʳʝ ʛʨʫʟʦʧʦʪʦʢʠ 

ʥʘ ʦʪʚʘʣʴʥʳʝ ʤʘʩʩʠʚʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʫʨʘʭ ʫʛʦʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʚʥʝʰʥʠʭ ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥʘʭ ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ. 

ʆʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʜʦʩʪʘʪʢʘ ʧʨʠʝʤʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ 

ʢʘʨʴʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʧʨʠ ʦʪʨʘʙʦʪʢʝ 

ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʧʦʣʦʛʠʤ ʧʘʜʝʥʠʝʤ ʧʣʘʩʪʦʚ ʥʘʩʪʫʧʘʝʪ ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʪʝʢʫʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʩʢʨʳʰʠ ʚʳʰʝ ʫʨʦʚʥʷ 2,5ï3,5 ʤ
3
/ʪ. ɼʣʷ 

ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʂʝʜʨʦʚʩʢʦ-ʂʨʦʭʘʣʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʙʲʝʤʳ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, ʥʝ ʨʘʟʤʝʱʘʝʤʳʝ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ȹV = 9,369ĿH
0,2461
, ʤʣʥ ʤ

3
 (ʛʜʝ H ï ʛʣʫʙʠʥʘ 

ʢʘʨʴʝʨʘ, ʤ). 

2. ɺ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʧʨʠʝʤʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ 

ʢʘʨʴʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ 

ʦʙʣʘʜʘʶʪ ʚʝʨʭʥʠʝ ʠ ʯʘʩʪʠʯʥʦ ʩʨʝʜʥʠʝ ʨʘʙʦʯʠʝ ʛʦʨʠʟʦʥʪʳ (ʫʩʪʫʧʳ) ʢʘʨʴʝʨʦʚ. 

ʀʤʝʥʥʦ ʜʣʷ ʵʪʠʭ ʫʩʪʫʧʦʚ, ʩʫʤʤʘʨʥʘʷ ʚʳʩʦʪʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 25ï35 % ʦʪ 

ʦʙʱʝʡ ʪʝʢʫʱʝʡ ʚʳʩʦʪʳ ʨʘʙʦʯʝʡ ʟʦʥʳ ʢʘʨʴʝʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʥʠʨʦʚʘʪʴ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʭʝʤ ʚʩʢʨʳʪʠʷ ʨʘʙʦʯʠʭ ʛʦʨʠʟʦʥʪʦʚ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ 

ʟʘʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ. 

3. ʅʝʜʦʩʪʘʪʦʢ ʧʨʠʝʤʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʢʘʨʴʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʟʤʦʞʥʦ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʧʫʪʝʤ ʩʦʟʜʘʥʠ ̫ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʯʠʭ 

ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʢʘʧʠʪʘʣʴʥʳʭ ʪʨʘʥʰʝʡ ʛʣʫʙʠʥʦʡ 30ï60 ʤ ʠ ʧʝʨʝʤʝʱʝʥʠ ̫ʧʦ 

ʥʠʤ ʦʙʲʝʤʦʚ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, ʥʝ ʨʘʟʤʝʱʘʝʤʳʭ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ ʢʘʨʴʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚ ʦʪʚʘʣʴʥʳʝ ʤʘʩʩʠʚʳ, ʬʦʨʤʠʨʫʝʤʳʝ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʫʨʘʭ 

ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʚʥʝʰʥʠʭ ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥʘʭ ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʥʘʫʯʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʚʳʚʦʜʦʚ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʪʁʩʷ: ʢʦʨʨʝʢʪʥʦʡ ʧʦʩʪʘʥʦʚʢʦʡ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ʘʥʘʣʠʟʦʤ, ʦʙʦʙʱʝʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ; 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ; 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʦ ʟʘʪʨʘʪʘʤ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʝ ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʢʘʨʴʝʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; 

ʩʭʦʜʠʤʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʦʚ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ 

ʜʘʥʥʳʤʠ; ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʥʝʜʨʝʥʠ ̫ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʙʦʪʳ ʠ ʧʨʠʥʷʪʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʧʨʘʢʪʠʢʫ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʫʛʦʣʴʥʳʭ ʨʘʟʨʝʟʘʭ çʏʝʨʥʠʛʦʚʩʢʠʡè ʠ 

çʊʫʛʥʫʡʩʢʠʡè. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ï ʦʧʨʝʜʝʣʝʥ rʫʩʣʦʚʠʷ ʧʨʠʨʝʟʢʠ ʠ ʠʟʤʝʥʝʥʠʷ ʩʭʝʤ ʚʩʢʨʳʪʠʷ ʢʘʨʴʝʨʥʳʭ 

ʧʦʣʝʡ ʩ ʫʯʝʪʦʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠ ̫ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʢʘʨʴʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʛʦʨʥʳʭ ʨʘʙʦʪ; 

ï ʫʩʪʘʥʦʚʣʝʥʘ ʚʧʝʨʚʳʝ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʨʠʝʤʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʢʘʨʴʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʦʪ 

ʛʣʫʙʠʥʳ ʦʪʨʘʙʦʪʢʠ ʩ ʫʯʝʪʦʤ ʤʦʨʬʦʣʦʛʠʠ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ; 

ï ʫʩʪʘʥʦʚʣʝʥ rʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʦʪ ʚʳʩʦʪ r

ʨʘʙʦʯʠʭ ʟʦʥ ʢʘʨʴʝʨʦʚ, ʦʪʨʘʙʘʪʳʚʘʶʱʠʭ ʫʛʦʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠ ̫

ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʪʠʧʘ; 

ï ʚʳʧʦʣʥʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʦʪʚʘʣʦʚ, ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʚʦ ʚʥʫʪʨʝʥʥʠʭ 

ʢʦʥʪʫʨʘʭ ʠ ʚʥʝʰʥʠʭ ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥʘʭ ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ ʫʛʦʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʅʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʩʭʝʤ ʚʩʢʨʳʪʠʷ 

ʚʝʨʭʥʝʡ ʛʨʫʧʧʳ ʨʘʙʦʯʠʭ ʛʦʨʠʟʦʥʪʦʚ ʫʛʦʣʴʥʳʭ ʢʘʨʴʝʨʦʚ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʚ ʦʪʚʘʣʴʥʳʝ ʤʘʩʩʠʚʳ, ʨʘʩʧʦʣʘʛʘʝʤʳʝ ʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʫʨʘʭ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʚʥʝʰʥʠʭ ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥʘʭ 

ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ, ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʫʥʢʪʦʚ 

ʧʨʠʤʳʢʘʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʪʨʘʥʰʝʡ ʢ ʫʯʘʩʪʢʘʤ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʭʝʤ ʚʩʢʨʳʪʠʷ ʨʘʙʦʯʠʭ ʛʦʨʠʟʦʥʪʦʚ 

ʢʘʨʴʝʨʦʚ, ʦʪʨʘʙʘʪʳʚʘʶʱʠʭ ʫʛʦʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʚʳʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ, ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʫʥʢʪʦʚ ʧʨʠʤʳʢʘʥʠʷ 

ʢʘʧʠʪʘʣʴʥʳʭ ʪʨʘʥʰʝʡ ʢ ʫʯʘʩʪʢʘʤ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ, ʘ ʪʘʢʞʝ ʨʝʰʝʥʠʷ ʧʦ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʨʘʩʩʪʦʷʥʠʡ ʧʝʨʝʤʝʱʝʥʠ ̫ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ 

ʦʪʚʘʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʫʨʘʭ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ 

ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥʘʭ ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʨʘʟʨʝʟʘ çʏʝʨʥʠʛʦʚʩʢʠʡè (ɸʆ ʍʂ çʉɼʉ-ʋʛʦʣʴè) ʠ ʚʥʝʜʨʝʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʨʘʟʨʝʟʝ çʊʫʛʥʫʡʩʢʠʡè (ɸʆ çʉʋʕʂè). 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʩʠʤʧʦʟʠʫʤʘʭ çʅʝʜʝʣʷ ʛʦʨʥʷʢʘè (ʛ. ʄʦʩʢʚʘ, ʄɻɻʋ ï 
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ʅʀʊʋ çʄʀʉʠʉè, 2013ï2016 ʛʛ.), ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʝʢʪʳ ʚ ʛʦʨʥʦ-

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ, ʠʭ ʥʘʫʯʥʦʝ ʠ ʢʘʜʨʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝè 

(ʛ. ɸʣʤʘʪʳ, ʂʘʟʅʊʋ ʠʤ. ʂ.ʀ. ʉʘʪʧʘʝʚʘ, 2014 ʛ.), ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʚʝʱʘʥʠʷʭ 

ɸʆ çʉɼʉ-ʋʛʦʣʴè ʠ ɸʆ çʉʋʕʂè, ʥʘ ʥʘʫʯʥʳʭ ʩʝʤʠʥʘʨʘʭ ʢʘʬʝʜʨʳ 

çɻʝʦʪʝʭʥʦʣʦʛʠʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè (ʄɻɻʋ ï ʅʀʊʋ çʄʀʉʠʉè, 2013ï2016 ʛʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ ʠʟʣʦʞʝʥʦ ʚ 7 ʥʘʫʯʥʳʭ 

ʩʪʘʪʴʷʭ 5 ʠʟ ʢʦʪʦʨʳʭ ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ ʠʟʜʘʥʠʷʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʟʜʝʣʘʭ ʤʦʥʦʛʨʘʬʠʠ 

çʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʚʘʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡè. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 

4 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟ 98 ʥʘʠʤʝʥʦʚʘʥʠʡ ʠ 

4 ʧʨʠʣʦʞʝʥʠʡ, ʩʦʜʝʨʞʠʪ 97 ʨʠʩʫʥʢʦʚ ʠ 9 ʪʘʙʣʠʮ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʘʤ ʇʨʦʝʢʪʥʦ-ʵʢʩʧʝʨʪʥʦʛʦ 

ʮʝʥʪʨʘ ɻʦʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʅʀʊʋ çʄʀʉʠʉè ʠ ʢʘʬʝʜʨʳ çɻʝʦʪʝʭʥʦʣʦʛʠʠ 

ʦʩʚʦʝʥʠʷ ʥʝʜʨè ʅʀʊʋ çʄʀʉʠʉè ʟʘ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʚʳʩʢʘʟʘʥʥʳʝ ʚ ʭʦʜʝ 

ʧʦʜʛʦʪʦʚʢʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

 

ʆʉʅʆɺʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ʈɸɹʆʊʓ 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʦʧʨʦʩʦʚ ʚʩʢʨʳʪʠʷ ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ 

ʠʟʚʝʩʪʥʳʝ ʛʦʨʥʳʝ ʠʥʞʝʥʝʨʳ ʠ ʫʯʝʥʳʝ: ɽ.ʌ. ʐʝʰʢʦ, ɺ.ɺ. ʈʞʝʚʩʢʠʡ, 

ɸ.ʀ. ɸʨʩʝʥʪʴʝʚ, ʅ.ɺ. ʄʝʣʴʥʠʢʦʚ, ɺ.ɺ. ʀʩʪʦʤʠʥ, ʂ.ʅ. ʊʨʫʙʝʮʢʦʡ, 

ɻ.ɻ. ʉʘʢʘʥʮʝʚ, ʖ.ʀ. ɸʥʠʩʪʨʘʪʦʚ, ɹ.ʇ. ʖʤʘʪʦʚ, ʄ.ɻ. ʅʦʚʦʞʠʣʦʚ, 

ɺ.ʉ. ʍʦʭʨʷʢʦʚ, ʇ.ʀ. ʊʦʤʘʢʦʚ, ɺ.ʉ. ʂʦʚʘʣʝʥʢʦ, ɺ.ʀ. ʉʫʧʨʫʥ, ɸ.ʉ. ʅʝʥʘʰʝʚ, 

ɺ.ʌ. ʂʦʣʝʩʥʠʢʦʚ, ɺ.ʅ. ʉʳʪʝʥʢʦʚ, ɺ.ʀ. ʏʝʩʢʠʜʦʚ, ɺ.ʇ. ʉʘʬʨʦʥʦʚ, 

ɺ.ɺ. ʄʘʥʢʝʚʠʯ, ɹ.ʊ. ʈʫʪʢʦʚʩʢʠʡ, ɽ.ʇ. ʇʣʦʪʥʠʢʦʚ ʠ ʜʨʫʛʠʝ ʫʯʝʥʳʝ. 

ɸʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʰʝʥʠʡ ʧʦ 

ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʝ ʫʛʦʣʴʥʳʭ ʠ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʧʨʠʥʮʠʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʭʝʤ ʚʩʢʨʳʪʠʷ ʨʘʙʦʯʠʭ ʛʦʨʠʟʦʥʪʦʚ ʢʘʨʴʝʨʦʚ ʩʦ 

ʩʪʦʨʦʥʳ ʠʭ ʥʝʨʘʙʦʯʠʭ (ʩʪʘʮʠʦʥʘʨʥʳʭ) ʙʦʨʪʦʚ. ɺ ʛʦʨʥʦʡ ʧʨʘʢʪʠʢʝ ʠʤʝʶʪʩʷ 

ʧʨʠʤʝʨʳ ʚʩʢʨʳʪʠʷ ʨʘʙʦʯʠʭ ʛʦʨʠʟʦʥʪʦʚ ʢʘʨʴʝʨʦʚ ʩʦ ʩʪʦʨʦʥʳ ʠʭ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ, 

ʥʦ hʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʥʝ ʧʦʣʫʯʠʣʠ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʦʙʦʩʥʦʚʳʚʘʪʁʩʷ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʚʦʟʤʦʞʥʳʡ ʤʘʩʰʪʘʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʭʝʤ ʚʩʢʨʳʪʠʷ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ 

ʢʘʨʴʝʨʦʚ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠ ̫ʦʪʚʘʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʚʦ ʚʥʫʪʨʝʥʥʠʭ 
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ʢʦʥʪʫʨʘʭ ʫʛʦʣʴʥʳʭ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʝʡ ʠ ʚʥʝʰʥʠʭ ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥʘʭ 

ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠ ʨʝʰʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ï ʠʟʫʯʝʥʠʝ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ ʠ ʦʩʥʦʚʥʳʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʛʦʣʴʥʳʭ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʦʙʲʝʢʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ; 

ï ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʫʛʦʣʴʥʳʭ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʝʡ ʧʦ ʫʩʣʦʚʠʷʤ ʨʘʟʤʝʱʝʥʠʷ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ ʢʘʨʴʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʮʝʥʢʘ ʧʨʠʝʤʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʫʯʝʪʦʤ ʛʨʘʜʠʝʥʪʦʚ ʚʳʧʦʣʘʞʠʚʘʥʠʷ 

ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ; 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʦʙʲʝʤʦʚ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʨʴʝʨʘ ʜʣʷ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ; 

ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ 

ʢʘʨʴʝʨʦʚ, ʦʪʨʘʙʘʪʳʚʘʶʱʠʭ ʫʛʦʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʴʥʦʛʦ 

ʪʠʧʘ, ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧʳ ʛʦʨʠʟʦʥʪʦʚ ʢʘʨʴʝʨʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʘʙʦʪʦʡ 

ʪʨʘʥʩʧʦʨʪʘ; 

ï ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʦʪʚʘʣʴʥʳʭ ʤʘʩʩʠʚʦʚ, ʬʦʨʤʠʨʫʝʤʳʭ ʚʦ ʚʥʫʪʨʝʥʥʠʭ 

ʢʦʥʪʫʨʘʭ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʚʦ ʚʥʝʰʥʠʭ ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥʘʭ 

ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ; 

ï ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʘʧʠʪʘʣʴʥʳʭ ʪʨʘʥʰʝʡ, ʟʘʢʣʘʜʳʚʘʝʤʳʭ ʩʦ 

ʩʪʦʨʦʥʳ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ ʫʛʦʣʴʥʳʭ ʢʘʨʴʝʨʦʚ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʛʣʫʙʠʥʳ 

ʟʘʣʦʞʝʥʠʷ, ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʫʥʢʪʦʚ ʧʨʠʤʳʢʘʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʪʨʘʥʰʝʡ ʢ 

ʫʯʘʩʪʢʘʤ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʷʤʠ, 

ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʘʞʠʚʘʥʠʝ ʧʣʘʩʪʦʚ ʩ ʛʣʫʙʠʥʦʡ. ʀʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ ʚʩʢʨʳʚʘʝʤʳʭ 

ʟʘʧʘʩʦʚ ʫʛʣʷ (ȹQ) ʧʨʠ ʨʘʚʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʚʠʛʘʥʠ ̫ ʬʨʦʥʪʘ ʛʦʨʥʳʭ ʨʘʙʦʪ 

ʟʘʚʠʩʠʪ ʦʪ ʜʚʫʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: 

ï ʚʦʟʨʘʩʪʘʥʠ ̫ʚʩʢʨʳʚʘʝʤʳʭ ʟʘʧʘʩʦʚ ʚ ʩʚʷʟʠ ʩ ʚʳʧʦʣʘʞʠʚʘʥʠʝʤ ʧʣʘʩʪʦʚ 

(QI, ʧʝʨʚʳʡ ʬʘʢʪʦʨ); 

ï ʩʥʠʞʝʥʠ ̫ʚʩʢʨʳʚʘʝʤʳʭ ʟʘʧʘʩʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʩʦʢʨʘʱʝʥʠʝʤ ʬʨʦʥʪʘ 

ʛʦʨʥʳʭ ʨʘʙʦʪ ʟʘ ʩʯʝʪ ʦʪʩʪʨʦʡʢʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʙʦʨʪʦʚ ʚ ʪʦʨʮʘʭ ʢʘʨʴʝʨʘ ʠ ʝʛʦ 

ʧʦʛʘʰʝʥʠʝʤ ʚ ʟʘʤʢʦʚʦʡ ʟʦʥʝ ʩʢʣʘʜʢʠ (QII, ʚʪʦʨʦʡ ʬʘʢʪʦʨ). 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʧʦʣʘʞʠʚʘʥʠ ̫ ʧʣʘʩʪʦʚ ʫʛʦʣʴʥʳʭ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʝʡ 

ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʛʨʘʜʠʝʥʪ ʚʳʧʦʣʘʞʠʚʘʥʠʷ, ʪ. ʝ. ʚʝʣʠʯʠʥʫ ʠʟʤʝʥʝʥʠ ̫
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ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʧʣʘʩʪʘ ʚ ʧʨʝʜʝʣʘʭ ʨʘʚʥʦʚʝʣʠʢʠʭ ʚʳʩʦʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʟʘʣʝʛʘʥʠʷ 

ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʠ: 

1

11 )(ɓ)(ɓ

-

--

-

-
=

nn

nnnn

HH

HH
G , ʛʨʘʜ/ʤ, (1) 

ʛʜʝ  n ï ʥʦʤʝʨ ʛʦʨʠʟʦʥʪʘ; 

Hnï1 ï ʛʣʫʙʠʥʘ ʢʘʨʴʝʨʘ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʪʝʢʫʱʝʛʦ ʛʦʨʠʟʦʥʪʘ, ʤ; 

Hn ï ʪʦ ʞʝ ʥʘ ʛʦʨʠʟʦʥʪʝ, ʧʣʘʥʠʨʫʝʤʦʤ ʢ ʦʪʨʘʙʦʪʢʝ, ʤ; 

ɓnï1(Hnï1) ï ʚʝʣʠʯʠʥʘ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʣʘʩʪʘ ʥʘ ʪʝʢʫʱʝʤ ʛʦʨʠʟʦʥʪʝ (Hnï1), ʛʨʘʜ.; 

ɓn(Hn) ï ʪʦ ʞʝ ʥʘ ʧʣʘʥʠʨʫʝʤʦʤ ʢ ʦʪʨʘʙʦʪʢʝ ʛʦʨʠʟʦʥʪʝ (Hn), ʛʨʘʜ. 

ɼʣʷ ʫʛʦʣʴʥʳʭ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʝʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʦʨʬʦʣʦʛʠʝʡ ʟʘʣʝʞʝʡ, 

ʠʟʫʯʝʥʦ ʠʟʤʝʥʝʥʠʝ ʛʨʘʜʠʝʥʪʦʚ ʚʳʧʦʣʘʞʠʚʘʥʠʷ ʧʣʘʩʪʦʚ (ʨʠʩʫʥʦʢ 1). 
 

 

ʈʠʩʫʥʦʢ 1 ï ʍʘʨʘʢʪʝʨʥʳʝ ʢʨʠʚʳʝ ʠʟʤʝʥʝʥʠʷ ʛʨʘʜʠʝʥʪʦʚ ʚʳʧʦʣʘʞʠʚʘʥʠʷ ʫʛʦʣʴʥʳʭ 

ʧʣʘʩʪʦʚ ʜʣʷ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʝʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʦʨʬʦʣʦʛʠʝʡ ʟʘʣʝʞʝʡ 
 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʦʢʨʘʱʝʥʠʷ ʬʨʦʥʪʘ ʛʦʨʥʳʭ ʨʘʙʦʪ 

(ʚʪʦʨʦʡ ʬʘʢʪʦʨ) ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚ ʥʘʢʣʦʥʘ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʙʦʨʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥ rʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʉ 

ʵʪʦʡ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʧʨʝʜʝʣʴʥʳʭ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʙʦʨʪʦʚ ʜʣʷ ʨʷʜʘ ʫʛʦʣʴʥʳʭ 

ʢʘʨʴʝʨʦʚ (ʨʠʩʫʥʦʢ 2). 

ɿʥʘʷ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨ,r ʚʣʠʷʶʱʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʤʦʚ ʚʩʢʨʳʚʘʝʤʳʭ 

ʟʘʧʘʩʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʦʪʨʘʙʦʪʢʠ, ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʦʙʲʝʤʘʤʠ ʫʚʝʣʠʯʝʥʠʷ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʚʩʢʨʳʚʘʝʤʳʭ ʟʘʧʘʩʦʚ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 

ʚʳʨʘʞʝʥʠʶ: 
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mLbLm
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j
, ʪ, (2) 

ʛʜʝ  ɡ ï ʩʢʦʨʦʩʪʴ ʧʦʜʚʠʛʘʥʠʷ ʬʨʦʥʪʘ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʤ/ʛʦʜ; 

Lʬ ï ʜʣʠʥʘ ʜʦʙʳʯʥʦʛʦ ʬʨʦʥʪʘ ʥʘ ʪʝʢʫʱʝʤ ʛʦʨʠʟʦʥʪʝ ʢʘʨʴʝʨʘ, ʤ; 

m ï ʥʦʨʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ, ʤ; 

ɟ ï ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʫʛʣʷ, ʪ/ʤ
3
; 

Ŭ ï ʫʛʦʣ ʦʪʢʦʩʘ ʨʘʙʦʯʝʛʦ ʙʦʨʪʘ ʢʘʨʴʝʨʘ, ʛʨʘʜ.; 

ɓnï1 ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʣʘʩʪʘ ʥʘ ʪʝʢʫʱʝʤ ʛʦʨʠʟʦʥʪʝ ʦʪʨʘʙʦʪʢʠ, ʛʨʘʜ.; 

ɓn ï ʫʛʦʣ ʧʘʜʝʥʠʷ ʧʣʘʩʪʘ ʥʘ ʧʣʘʥʠʨʫʝʤʦʤ ʛʦʨʠʟʦʥʪʝ ʦʪʨʘʙʦʪʢʠ, ʛʨʘʜ.; 

b ï ʚʝʣʠʯʠʥʘ ʧʦʜʚʠʛʘʥʠʷ ʬʨʦʥʪʘ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʵʪʘʧ ʦʪʨʘʙʦʪʢʠ, ʤ; 

ɗ ï ʫʛʦʣ ʚʩʪʨʝʯʠ ʩʤʝʞʥʳʭ ʬʨʦʥʪʦʚ ʚ ʟʘʤʢʦʚʦʡ ʟʦʥʝ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʠ, ʛʨʘʜ.; 

ʋ ï ʫʛʣʫʙʣʝʥʠʝ ʢʘʨʴʝʨʘ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʵʪʘʧ ʦʪʨʘʙʦʪʢʠ, ʤ; 

ű ï ʧʨʝʜʝʣʴʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʧʦ ʫʩʣʦʚʠʷʤ ʫʩʪʦʡʯʠʚʦʩʪʠ 

(ʩʪʘʮʠʦʥʘʨʥʳʡ ʙʦʨʪ), ʛʨʘʜ. 
 

 

ʈʠʩʫʥʦʢ 2 ï ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʩ 

ʛʣʫʙʠʥʦʡ (ʧʦ ʫʩʣʦʚʠʷʤ ʫʩʪʦʡʯʠʚʦʩʪʠ) 
 

ʂʨʠʚʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʚʩʢʨʳʚʘʝʤʳʭ 

ʟʘʧʘʩʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʦʪʨʘʙʦʪʢʠ, ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʦʩʥʦʚʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪʨʘʙʦʪʢʠ ʫʛʦʣʴʥʳʭ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʝʡ 

ʩʦʢʨʘʱʝʥʠʝ ʬʨʦʥʪʘ ʛʦʨʥʳʭ ʨʘʙʦʪ ʦʢʘʟʳʚʘʝʪ ʧʨʝʚʘʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʥʠʞʝʥʠʝ ʚʩʢʨʳʚʘʝʤʳʭ ʟʘʧʘʩʦʚ ʫʛʣʷ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 
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ʤʦʱʥʦʩʪʠ ʢʘʨʴʝʨʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʳʩʢʘʥʠʷ ʩʧʦʩʦʙʦʚ ʢʦʤʧʝʥʩʘʮʠʠ 

ʩʦʢʨʘʱʝʥʠʷ ʚʩʢʨʳʚʘʝʤʳʭ ʟʘʧʘʩʦʚ ʫʛʣʷ. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ: ʧʝʨʚʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʜʚʠʛʘʥʠʷ ʬʨʦʥʪʘ ʛʦʨʥʳʭ ʨʘʙʦʪ; ʚʪʦʨʦʡ ï ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʧʨʠʨʝʟʢʫ ʢ ʜʝʡʩʪʚʫʶʱʝʤʫ ʢʘʨʴʝʨʫ ʥʦʚʦʛʦ ʢʘʨʴʝʨʥʦʛʦ ʧʦʣʷ ʩ ʣʫʯʰʠʤʠ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʟʘʣʝʛʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ. ʈʝʘʣʠʟʘʮʠʷ ʚʪʦʨʦʛʦ 

ʚʘʨʠʘʥʪʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʦʪʨʘʙʦʪʢʠ 

ʢʨʫʧʥʳʭ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 
 

 
ʈʠʩʫʥʦʢ 3 ï ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʚʩʢʨʳʚʘʝʤʳʭ ʟʘʧʘʩʦʚ ʩ ʛʣʫʙʠʥʦʡ 

ʦʪʨʘʙʦʪʢʠ 
 

ʇʨʠʨʝʟʢʘ ʥʦʚʦʛʦ ʢʘʨʴʝʨʥʦʛʦ ʧʦʣʷ ʠʟʤʝʥʷʝʪ ʩʭʝʤʫ ʚʩʢʨʳʪʠʷ ʨʘʙʦʯʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ 

ʢʘʨʴʝʨʘ, ʪ.ʢ. ʚʝʜʝʪ ʢ ʣʠʢʚʠʜʘʮʠʠ ʯʘʩʪʠ ʚʩʢʨʳʚʘʶʱʠʭ ʚʳʨʘʙʦʪʦʢ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʢʦʥʪʫʨʘʭ 

ʟʘʤʢʦʚʳʭ ʟʦʥ (ʧʦ hʘʨʥʠʨʫ) ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʠ ʙʝʟ ʧʨʠʨʝʟʢʠ ʥʦʚʦʛʦ ʢʘʨʴʝʨʥʦʛʦ ʧʦʣʷ 

ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ ʵʪʘʧʘ, ʧʦʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ: 

),()(),()()()(ɿ)()( ʚʬ HCVHKLGQHɺHFSPSYST ÖDÖD²DD+D+DDÖ+DD+DD @  (3) 

ʛʜʝ  æʊ ï ʩʥʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ ʟʘ ʩʯʝʪ ʫʢʣʘʜʢʠ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ 

ʚ ʚʳʨʘʙʦʪʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʨʴʝʨʘ, ʨʫʙ.; 

æS ï ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʩʢʣʘʜʠʨʦʚʘʥʠʷ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʚ ʢʦʥʪʫʨʘʭ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʠ (æS = f(H, kʧ), ʛʜʝ H ï ʛʣʫʙʠʥʘ 

ʢʘʨɹʝʨʘ, ʤ; kʧ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʜʦʣʶ ʧʣʦʱʘʜʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʙʦʨʪʘ ʢʘʨʴʝʨʘ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ), ʤ
3
; 
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æY ï ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʦʚ ʟʘ ʩʯʝʪ ʨʘʟʤʝʱʝʥʠʷ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʚ 

ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʘʨʴʝʨʘ, ʨʫʙ.; 

P ï ʧʣʘʪʘ ʟʘ ʦʪʯʫʞʜʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʧʦʜ 

ʚʥʝʰʥʠʝ ʦʪʚʘʣʳ, ʨʫʙ.; 

æɿ ï ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʩʥʠʞʝʥʠʝ ʧʣʦʱʘʜʠ ʠʟʳʤʘʝʤʳʭ ʟʝʤʝʣʴ ʧʦʜ ʚʥʝʰʥʝʝ 

ʦʪʚʘʣʦʦʙʨʘʟʦʚʘʥʠʝ, ʤ
2
; 

æF(H) ï ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʢʘʨʴʝʨʘ, ʧʦʟʚʦʣʷʶʱʝʡ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʨʝʜʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʢʨʳʰʠ, ʨʫʙ.; 

æɺ(H) ï ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʭʝʤʳ ʚʩʢʨʳʪʠʷ 

ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ, ʨʫʙ.; 

æQ(G, Lʬ) ï ʫʤʝʥʴʰʝʥʠʝ (ʫʚʝʣʠʯʝʥʠʝ) ʜʦʭʦʜʥʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ 

ʚʩʢʨʳʚʘʝʤʳʭ ʟʘʧʘʩʦʚ ʫʛʣʷ (ʛʜʝ G ï ʛʨʘʜʠʝʥʪ ʚʳʧʦʣʘʞʠʚʘʥʠʷ, ʛʨʘʜ/ʤ; Lʬ ï ʜʣʠʥʘ 

ʜʦʙʳʯʥʦʛʦ ʬʨʦʥʪʘ, ʤ), ʨʫʙ.; 

æK(H) ï ʫʚʝʣʠʯʝʥʠʝ ʪʝʢʫʱʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʢʨʳʰʠ ʥʘ ʜʝʡʩʪʚʫʶʱʝʤ 

ʢʘʨʴʝʨʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʘʨʠʘʥʪʦʤ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʤ ʧʨʠʨʝʟʢʫ ʥʦʚʦʛʦ 

ʢʘʨʴʝʨʥʦʛʦ ʧʦʣʷ, ʤ
3
/ʪ; 

æV ï ʦʙʲʝʤ ʫʛʣʷ, ʜʦʙʳʚʘʝʤʳʡ ʩ ʧʨʠʨʝʟʘʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʪ; 

ʉʚ(H) ï ʟʘʪʨʘʪʳ ʥʘ ʫʜʘʣʝʥʠʝ 1 ʤ
3
 ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʥʘ ʧʨʠʨʝʟʘʝʤʦʤ 

ʫʯʘʩʪʢʝ, ʨʫʙ/ʤ
3
. 

ʇʦ ʫʩʣʦʚʠʷʤ ʟʘʧʦʣʥʝʥʠʷ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʢʘʨʴʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʫʛʦʣʴʥʳʝ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʚʠʜʘ (ɸ, ɺ, ʉ): 

ï ɸ ʭʘʨʘʢʪʝʨʝʥ ʪʝʤ, ʯʪʦ ʪʝʢʫʱʠʝ ʦʙʲʝʤʳ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʦʪʨʘʙʦʪʢʠ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʠ ʧʨʝʚʳʰʘʶʪ ʪʝʢʫʱʠʝ ʦʙʲʝʤʳ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ; 

ï ɺ ʭʘʨʘʢʪʝʨʝʥ ʪʝʤ, ʯʪʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʚʩʢʨʳʰʥʳʝ ʧʦʨʦʜʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʥʘ 

ʥʝʢʦʪʦʨʦʤ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʨʥʳʭ ʨʘʙʦʪ ʦʙʲʝʤ ʚʩʢʨʳʰʥʳʭ 

ʧʦʨʦʜ ʥʘʯʠʥʘʝʪ ʧʨʝʚʳʰʘʪʴ ʧʨʠʝʤʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʨʘʙʦʪʘʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʨʴʝʨʘ; 

ï ʉ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʙʳʪʢʦʤ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʥʘʜ ʦʙʲʝʤʘʤʠ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʢʘʨʴʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʳʭ ʵʪʘʧʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʫʛʦʣʴʥʳʝ 

ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʠʜʫ ɺ. 
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ʄʘʩʰʪʘʙʳ ʨʘʟʤʝʱʝʥʠʷ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʢʘʨʴʝʨʦʚ, ʦʪʨʘʙʘʪʳʚʘʶʱʠʭ ʫʛʦʣʴʥʳʝ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʠ, ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ 

ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ kʧ, ʧʦʢʘʟʳʚʘʶʱʝʛʦ ʜʦʣʶ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʙʦʨʪʘ, 

ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʚʘʣʦʦʙʨʘʟʦʚʘʥʠʷ: 

)(

)()(

ʦ

ʧʦ
ʧ

HS

HSHS
k

-
= , (4) 

ʛʜʝ  Sʦ(H) ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʛʣʫʙʠʥʝ ʨʘʟʨʘʙʦʪʢʠ H; 

Sʧ(H) ï ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʥʘ ʛʣʫʙʠʥʝ H, ʚ 

ʢʦʪʦʨʦʡ ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʤʝʱʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʪʚʘʣʦʚ ʧʦ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʤ ʠ 

ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʦʪʨʘʙʦʪʢʠ ʫʛʦʣʴʥʳʭ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʝʡ ʜʦʣʷ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, 

ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʚʝʜʝʪ ʢ ʨʦʩʪʫ ʢʦʵʬʬʠʮʠʝʥʪʘ kʧ. ʇʦʩʣʝʜʥʝʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʬʬʝʢʪʦʤ ʚʳʧʦʣʘʞʠʚʘʥʠʷ ʧʣʘʩʪʦʚ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʥʘʨʫʰʝʥʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ (ʧʣʠʢʘʪʠʚʥʳʭ ʠ ʜʠʟʲʶʥʢʪʠʚʥʳʭ) ʧʦ ʛʣʫʙʠʥʝ ʩʢʣʘʜʢʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ kʧ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʛʝʦʤʝʪʨʠʟʘʮʠ ʁ

ʫʛʣʦʚ ʧʘʜʝʥʠʷ ʧʦʯʚʳ ʧʣʘʩʪʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʪʩʪʨʘʠʚʘʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʡ ʙʦʨʪ 

ʢʘʨʴʝʨʘ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʨʦʜʝʣʘʥʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʩʣʦʚʠʷʤ ʩʝʚʝʨʥʦʡ 

ʟʘʤʢʦʚʦʡ ʟʦʥr ʂʝʜʨʦʚʩʢʦ-ʂʨʦʭʘʣʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʨʠʩʫʥʦʢ 4). 
 

 
ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ, ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʥʘʢʣʦʥ ʧʦʯʚʳ ʥʠʞʥʝʛʦ ʦʪʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʣʘʩʪʘ ʩ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʛʦʜʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʪʚʘʣʦʚ 
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ʅʘ ʦʩʥʦʚʝ ʛʝʦʤʝʪʨʠʟʘʮʠʠ ʫʛʣʦʚ ʧʘʜʝʥʠʷ ʧʦʯʚʳ ʧʣʘʩʪʘ ʧʦʣʫʯʝʥʘ ʢʨʠʚʘʷ 

ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ kʧ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʟʘʣʝʛʘʥʠʷ 

ʧʣʘʩʪʦʚ (ʨʠʩʫʥʦʢ 5). 
 

 

ʈʠʩʫʥʦʢ 5 ï ʀʟʤʝʥʝʥʠʝ ʜʦʣʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ 
 

ʅʘʯʘʣʴʥʳʝ ʵʪʘʧʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʫʛʦʣʴʥʳʤʠ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʷʤʠ ʩ ʧʦʣʦʛʠʤ ʧʘʜʝʥʠʝʤ ʧʣʘʩʪʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʪʁʩʷ ʠʟʙʳʪʢʦʤ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ (ʟʦʥʘ 1, ʨʠʩʫʥʦʢ 6). ʉ ʫʛʣʫʙʣʝʥʠʝʤ ʢʘʨʴʝʨʦʚ ʠ ʨʦʩʪʦʤ ʦʙ̡ʝʤʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʢʨʳʰʥʳʭ ʨʘʙʦʪ ʚʦʟʥʠʢʘʝʪ ʥʝʜʦʩʪʘʪʦʢ (ʜʝʬʠʮʠʪ) ʧʨʠʝʤʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʢʘʨʴʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ ʥʝʤ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ (ʟʦʥʘ 2, ʨʠʩʫʥʦʢ 6). 
 

 
ʈʠʩʫʥʦʢ 6 ï ʀʟʤʝʥʝʥʠʝ ʧʨʠʝʤʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʨʴʝʨʘ, 

ʦʪʨʘʙʘʪʳʚʘʶʱʝʛʦ ʫʛʦʣʴʥʫʶ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʴ ʩ ʧʦʣʦʛʠʤ ʧʘʜʝʥʠʝʤ ʧʣʘʩʪʦʚ: ʟʦʥʘ 1 ï 

ʠʟʙʳʪʦʢ ʧʨʠʝʤʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ; ʟʦʥʘ 2 ï ʥʝʜʦʩʪʘʪʦʢ ʧʨʠʝʤʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

kʧ = 0,001ȚH1,0906 
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ɻʣʫʙʠʥʘ ʢʘʨʴʝʨʘ  H, ʤ 

  ʜʣʷ ʫʩʣʦʚʠʡ ʂʝʜʨʦʚʩʢʦ-ʂʨʦʭʘʣʝʚʩʢʦʡ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʠ 

  ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʝʡ 
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ɺʝʣʠʯʠʥʘ ʜʠʩʙʘʣʘʥʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ: 

)ɟ/( ʧ.ʠʚʧʚʨ VVkVkV +-Ö=D , ʤ
3
, (5) 

ʛʜʝ  Vʚ ï ʦʙʱʠʡ ʦʙʲʝʤ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, ʫʜʘʣʷʝʤʳʭ ʠʟ ʢʘʨʴʝʨʘ, ʤ
3
; 

Vʨ.ʚ.ʧ ï ʦʙʲʝʤ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, ʨʘʟʤʝʱʘʝʤʳʭ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʘʨʴʝʨʘ, ʤ
3
; 

Vʧ.ʠ ï ʦʙʲʝʤ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʬʦʨʤʠʨʫʝʤʳʡ ʟʘ ʩʯʝʪ 

ʦʪʨʘʙʦʪʢʠ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʩʢʨʳʰʥʳʭ ʨʘʙʦʪ ʚ ʦʙʲʝʤʝ 

Vʚ, ʪ; 

ɟ ï ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ, ʪ/ʤ
3
; 

kʨ ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʨʳʭʣʝʥʠʷ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ; 

kʧ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʜʦʣʶ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ ʥʝʤ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ. 

ɼʣʷ ʩʝʚʝʨʥʦʡ ʟʘʤʢʦʚʦʡ ʟʦʥʳ ʂʝʜʨʦʚʩʢʦ-ʂʨʦʭʘʣʝʚʩʢʦʡ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʠ 

ʧʦʣʫʯʝʥʳ ʢʨʠʚʳʝ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥ r ʥʝʜʦʩʪʘʪʢʘ 

(ʜʝʬʠʮʠʪʘ) ʧʨʠʝʤʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ (ʨʠʩʫʥʦʢ 7). ʂʨʠʚʘʷ 1 ʧʦʣʫʯʝʥʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ kʧ (ʨʠʩʫʥʦʢ 5), ʘ ʢʨʠʚʘʷ 2 ï ʧʨʠ 

ʟʥʘʯʝʥʠʷʭ kʧ = 1, ʪʦ ʝʩʪʴ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʥʫʪʨʝʥʥʠʭ 

ʦʪʚʘʣʦʚ. 
 

 

ʈʠʩʫʥʦʢ 7 ï ʀʟʤʝʥʝʥʠʝ ʦʙʲʝʤʦʚ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʠʝʤʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʩʝʚʝʨʥʘʷ ʟʘʤʢʦʚʘʷ ʟʦʥʘ ʂʝʜʨʦʚʩʢʦ-ʂʨʦʭʘʣʝʚʩʢʦʡ 

ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʠ) 

ȹV = 9,369ĿH0,2461 

ȹV = 0,0157ĿH1,1358 
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ɻʣʫʙʠʥʘ ʢʘʨʴʝʨʘ H, ʤ 

  ʧʨʠ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʷʭ kʧ (ʢʨʠʚʘʷ 1) 
  ʧʨʠ kʧ=1 (ʢʨʠʚʘʷ 2) 
  ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʢʨʠʚʦʡ 1 
  ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʢʨʠʚʦʡ 2 

ʂʨʠʚʘʷ 1 

ʂʨʠʚʘʷ 2 

 kʧ (ʢʨʠʚʘʷ 1)  
 kʧ = 1 (ʢʨʠʚʘʷ 2)  

1 
2 
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ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʪʝʥʜʝʥʮʠʶ ʧʦʩʪʝʧʝʥʥʦʛʦ 

ʥʘʨʘʩʪʘʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʢʨʠʚʘʷ 1) ʠ 

ʝʛʦ ʥʘʣʠʯʠʝ ʜʘʞʝ ʚ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʢʨʠʚʘʷ 2, ʨʠʩʫʥʦʢ 7). 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠ ̫ ʜʝʬʠʮʠʪʘ ʧʨʠʝʤʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʨʴʝʨʘ ʚʦʟʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʝʜʫʶʱʝʛʦ 

ʫʩʣʦʚʠʷ: 

)(ɟ ʧʨ

ʧ
ʚ

kk

k
K

-
> , (6) 

ʛʜʝ Kʚ ï ʪʝʢʫʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʩʢʨʳʰʠ, ʤ
3
/ʪ. 

ʇʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʩʪʘʪʦʯʥʦʛʦ ʨʘʟʨʳʭʣʝʥʠʷ 1,25 ʠ 

ʠʟʤʝʥʝʥʠʠ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʫʛʣʷ ʦʪ 1,15 ʜʦ 1,6 ʪ/ʤ
3
 ʥʝʜʦʩʪʘʪʦʢ ʧʨʠʝʤʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʟʥʘʯʝʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʩʢʨʳʰʠ 2,5ï3,5 ʤ
3
/ʪ. 

ʅʘʣʠʯʠʝ ʜʝʬʠʮʠʪʘ ʧʨʠʝʤʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʧʦʨʷʜʢʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʪʚʘʣʦʚ. ɺʥʫʪʨʝʥʥʠʝ ʦʪʚʘʣ r ʥʘʯʠʥʘʪʁ 

ʨʘʟʚʠʚʘʪʩɹ ̫ʚʳʰʝ ʫʨʦʚʥʷ ʨʝʣʴʝʬʘ, ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʜʦ ʨʘʟʨʘʙʦʪʢʠ, ʠ ʯʘʩʪʠʯʥʦ 

ʚ ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʦʩʥʦʚʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʚʠʛʘʥʠ ̫ʨʘʙʦʯʝʛʦ 

ʙʦʨʪʘ ʢʘʨʴʝʨʘ. 

ʄʠʥʠʤʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ 

ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʫʛʦʣʴʥʳʭ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʭʝʤʳ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, ʥʘʯʠʥʘʷ ʩ 

ʥʠʞʥʠʭ ʨʘʙʦʯʠʭ ʛʦʨʠʟʦʥʪʦʚ ʢʘʨʴʝʨʘ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʙʣʠʞʘʡʰʠʡ ʷʨʫʩ 

(ʷʨʫʩʳ) ʦʪʚʘʣʘ (ʨʠʩʫʥʦʢ 8). 
 

 
ʈʠʩʫʥʦʢ 8 ï ʉʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʧʦ ʦʪʚʘʣʴʥʳʤ ʷʨʫʩʘʤ: 1 ï

 ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʣʴʝʬʘ ʜʦ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʩʣʫʞʘʱʘʷ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ 

ʚʥʫʪʨʝʥʥʠʤ ʠ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʤ ʦʪʚʘʣʘʤʠ; 2 ï ʚʥʝʰʥʷʷ ʟʦʥʘ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʦʪʚʘʣʘ; 

3 ï ʚʥʫʪʨʝʥʥʷʷ ʟʦʥʘ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʦʪʚʘʣʘ; L1 ï L4 ï ʨʘʩʩʪʦʷʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ (L1 > L4) 
 

ʆʪʚʘʣʳ, ʬʦʨʤʠʨʫʝʤʳʝ ʩ ʵʪʘʧʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʩʙʘʣʘʥʩʘ ʚʳʨʘʙʦʪʘʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʨʴʝʨʘ, ʠ ʨʘʟʤʝʱʘʝʤʳʝ ʚ ʥʠʭ ʦʙʲʝʤ r ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ 
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ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʟʳʚʘʪʴ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʤʠ (ʨʠʩʫʥʦʢ 8). ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʚʩʢʨʳʰʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʫʶ ʨʘʙʦʪʫ 

ʢʘʨʴʝʨʘ. ʂʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʦʪʚʘʣʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤʝʶʪ ʯʘʩʪʠʯʥʦ 

ʚʥʝʰʥʝʝ, ʯʘʩʪʠʯʥʦ ʚʥʫʪʨʝʥʥʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʝʣʴʥʳʤ 

ʢʦʥʪʫʨʘʤ ʢʘʨʴʝʨʘ, ʪ. ʝ. ʷʚʣʷʶʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ. 

ɺʩʢʨʳʰʥʳʝ ʧʦʨʦʜʳ, ʧʝʨʝʤʝʱʘʝʤʳʝ ʩ ʛʨʫʧʧʳ ʥʠʞʥʠʭ ʠ ʯʘʩʪʠʯʥʦ 

ʩʨʝʜʥʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʫʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʥʠʞʥʠʝ ʠ ʯʘʩʪʠʯʥʦ ʩʨʝʜʥʠʝ ʛʦʨʠʟʦʥʪʳ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʨʴʝʨʘ. ʇʨʠ ʟʘʧʦʣʥʝʥʠʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʩʢʨʳʰʥʳʝ ʛʨʫʟʦʧʦʪʦʢʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚʦ ʚʥʝʰʥʠʝ ʟʦʥʳ 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʦʪʚʘʣʘ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʜʣʠʥʳ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 8). ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʪʦ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪ rʢʘʨʴʝʨʘ ʥʘʭʦʜʷʪʩʷ ʚ ʚʝʨʭʥʝʡ ʠ 

ʯʘʩʪʠʯʥʦ ʩʨʝʜʥʝʡ ʛʨʫʧʧʝ ʛʦʨʠʟʦʥʪʦʚ. ʕʢʩʪʨʝʤʫʤʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ ʛʣʫʙʠʥʳ ʛʦʨʥʳʭ ʨʘʙʦʪ ʩʜʚʠʛʘʶʪʩʷ, ʦʩʪʘʚʘʷʩʴ ʚ ʟʦʥʝ, 

ʩʦʩʪʘʚʣʷʶʱʝʡ 25ï35 % ʦʪ ʦʙʱʝʡ ʛʣʫʙʠʥʳ ʢʘʨʴʝʨʘ (ʧʨʠ ʦʪʩʯʝʪʝ ʦʪ ʫʨʦʚʥʷ 

ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʨʠʩʫʥʦʢ 9). 
 

 

ʈʠʩʫʥʦʢ 9 ï ʀʟʤʝʥʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʥɹʦʡ ʩʪʨʫʢʪʫʨʦʡ: 10ï40 ï ʛʦʜʳ ʦʪʨʘʙʦʪʢʠ; 
max

40

max

10 AA -  ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʙʦʪʳ ʥʘ 10, 20, 30 ʠ 40-ʡ ʛʦʜ ʨʘʙʦʪʳ 

ʢʘʨʴʝʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (
max

10

max

40 AA > ) 
 

ɺr ʰʝʦʧʠʩʘʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʟʤʝʥʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʨʘʙʦʪʳ ʜʣʷ ʨʘʙʦʯʠʭ ʛʦʨʠʟʦʥʪʦʚ ʨʘʟʨʝʟʘ çʏʝʨʥʠʛʦʚʩʢʠʡè (ʨʠʩʫʥʦʢ 10). 

ʉʦʢʨʘʪʠʪʴ ʠʣʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʨʘʩʩʪʦʷʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʚʩʢʨʳʰʥʳʭ 

ʧʦʨʦʜ ʩ ʛʨʫʧʧʳ ʚʝʨʭʥʠʭ ʠ ʩʨʝʜʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʚʦʟʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʭʝʤʳ ʚʩʢʨʳʪʠʷ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ. 
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ʈʠʩʫʥʦʢ 10 ï ʊʨʘʥʩʧʦʨʪʥʘʷ ʨʘʙʦʪʘ ʟʘ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʵʪʘʧ ʨʘʙʦʪʳ ʢʘʨʴʝʨʘ: 
max

1A ï

max

2A  ï ʛʦʨʠʟʦʥʪʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʚ ʧʝʨʚʦʡ ʠ 

ʚʪʦʨʦʡ ʧʷʪʠʣʝʪʢʘʭ 
 

ɼʘʥʥʘʷ ʩʭʝʤʘ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʧʠʪʘʣʴʥʳʭ 

ʪʨʘʥʰʝʡ, ʚʳʭʦʜʷʱʠʭ ʩʚʦʠʤʠ ʥʠʞʥʠʤʠ ʦʪʤʝʪʢʘʤʠ ʚ ʟʦʥʫ ʩ ʥʘʠʙʦʣʴʰʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ (ʨʠʩʫʥʦʢ 11). 
 

 
ʈʠʩʫʥʦʢ 11 ï ʈʘʟʤʝʱʝʥʠʷ ʧʨʠʙʦʨʪʦʚʳʭ ʦʪʚʘʣʦʚ  ̄6, ˉ 8 ʠ ˉ 9 ʩʦ ʩʪʦʨʦʥʳ ʶʞʥʦʛʦ 

ʙʦʨʪʘ ʨʘʟʨʝʟʘ çʊʫʛʥʫʡʩʢʠʡè: 1ï4 ï ʢʘʧʠʪʘʣʴʥʳʝ ʪʨʘʥʰʝʠ, ʩʦʟʜʘʚʘʝʤʳʝ ʩʦ ʩʪʦʨʦʥʳ 

ʨʘʙʦʯʝʛʦ ʙʦʨʪʘ ʢʘʨʴʝʨʘ (ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ) 
 

ʊʨʘʥʰʝʠ, ʨʘʩʧʦʣʘʛʘʝʤʳʝ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ, ʠʤʝʶʪ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʢʫʱʠʤ ʢʦʥʪʫʨʘʤ ʢʘʨʴʝʨʦʚ ʚʥʝʰʥʝʝ ʟʘʣʦʞʝʥʠʝ. ʆʜʥʘʢʦ ʧʦ 
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  1-ʷ ʧʷʪʠʣʝʪʢʘ   2-ʷ ʧʷʪʠʣʝʪʢʘ 

ʉʨʝʜʥʷʷ ʟʦʥʘ ʅʠʞʥʷʷ ʟʦʥʘ ɺʝʨʭʥʷʷ ʟʦʥʘ 

A1
max A2

max 



16 
 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʝʯʥʦʤʫ ʢʦʥʪʫʨʫ ʢʘʨʴʝʨʦʚ ʦʥʠ ʠʤʝʶʪ ʚʥʫʪʨʝʥʥʝʝ ʟʘʣʦʞʝʥʠʝ ʠ 

ʧʦʵʪʘʧʥʦ ʩʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʨʥʳʭ ʨʘʙʦʪ (ʨʠʩʫʥʦʢ 11). 

ʉʦʟʜʘʥʠʝ ʩʭʝʤ ʚʩʢʨʳʪʠʷ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʚʘʣʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʫʨʘʭ 

ʦʪʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʣʠ çʛʝʦʤʝʪʨʠʯʝʩʢʠè ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʥʠʤ. 

ɺʳʧʦʣʥʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʦʪʚʘʣʴʥʳʭ ʤʘʩʩʠʚʦʚ, ʬʦʨʤʠʨʫʝʤʳʭ ʧʨʠ 

ʦʪʨʘʙʦʪʢʝ ʫʛʦʣʴʥʳʭ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʝʡ. ʇʦ ʫʩʣʦʚʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʥʠ 

ʨʘʟʜʝʣʷʶʪʩʷ: ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʦʪʚʘʣʳ, ʨʘʟʤʝʱʘʝʤʳʝ ʚ ʟʦʥʘʭ ʧʦʜʟʝʤʥʦʡ 

ʦʪʨʘʙʦʪʢʠ, ʙʝʟʫʛʦʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʟʦʥʘʭ, ʧʣʘʥʠʨʫʝʤʳʭ ʢ ʦʪʨʘʙʦʪʢʝ ʚ ʜʘʣʴʥʝʡ 

ʧʝʨʩʧʝʢʪʠʚʝ; ʥʘ ʚʨʝʤʝʥʥʳʝ ʦʪʚʘʣʳ, ʧʝʨʝʤʝʱʘʝʤʳʝ ʟʘ ʧʨʝʜʝʣʴʥʳʡ ʢʦʥʪʫʨ 

ʢʘʨʴʝʨʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʨʥʳʭ ʨʘʙʦʪ; ʥʘ ʚʥʝʰʥʠʝ ʦʪʚʘʣʳ, 

ʨʘʟʤʝʱʘʝʤʳʝ ʚʦ ʚʥʝʰʥʠʭ ʧʨʠʙʦʨʪʦʚʳʭ ʢʦʥʪʫʨʘʭ ʢʘʨʴʝʨʥʳʭ ʧʦʣʝʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʭʝʤ ʚʩʢʨʳʪʠʷ ʛʦʨʠʟʦʥʪʦʚ ʢʘʨʴʝʨʦʚ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʯʠʭ 

ʙʦʨʪʦʚ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʯʘʩʪʠ ʚʩʢʨʳʰʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ ʥʘ ʙʣʠʞʘʡʰʠʝ ʦʪʚʘʣʳ ʠ 

ʨʘʩʰʠʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʧʦʟʚʦʣʷʪʁ 

ʩʦʢʨʘʪʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ 

ʥʘ 25ï30 % (ʨʠʩʫʥʦʢ 12). 
 

 

ʈʠʩʫʥʦʢ 12 ï ʀʟʤʝʥʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʚʩʢʨʳʰʥʳʭ 

ʧʦʨʦʜ: ȹɿ ï ʚʝʣʠʯʠʥʘ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʭʝʤ ʚʩʢʨʳʪʠʷ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʯʠʭ ʙʦʨʪʦʚ ʠ ʨʘʩʰʠʨʝʥʠ ʁʧʨʠʤʝʥʝʥʠʷ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ 
 

ʅʘ ʨʠʩʫʥʢʝ 13 ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʠʝ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʚʩʢʨʳʰʥʦʛʦ ʛʨʫʟʦʧʦʪʦʢʘ, ʥʘʧʨʘʚʣʷʝʤʦʛʦ ʥʘ ʦʪʚʘʣ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʢʦʥʪʫʨʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  
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