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ʆɻʃɸɺʃɽʅʀɽ 

 

ɺɺɽɼɽʅʀɽ ééééééééééééééééééééééééééé 

ɻʃɸɺɸ 1 ʉʆʉʊʆʗʅʀɽ ɺʆʇʈʆʉɸ. ʎɽʃʔ ʀ ɿɸɼɸʏʀ 

ʀʉʉʃɽɼʆɺɸʅʀʁ ééééééééééééééééééééééé... 

1.1 ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ééééééééééééééé. 

1.2 ɸʥʘʣʠʟ ʩʧʦʩʦʙʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ éééééééééééééééééééééééé. 

1.3 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʙʟʦʨ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʣʦʪʦʚʳʭ ʜʨʦʙʠʣʦʢ éééééé 

1.3.1 ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ éééééé. 

1.3.2 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʘʥʘʣʠʟ ʧʠʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ é.. 

1.4 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ééééééééééééééé 

1.4.1 ɺʣʠʷʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ éééééééééééééééééééééééééééé.. 

1.4.2 ɺʣʠʷʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ éééééééééééééééééééééééééééé.. 

1.4.3 ɺʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʣʫʟʛʠ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ éééééééééééé. 

1.5 ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ é 

1.6 ɺʳʚʦʜʳ. ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ééééééééééééééé 

ɻʃɸɺɸ 2 ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʇʈʆʎɽʉʉɸ 

ʀɿʄɽʃʔʏɽʅʀʗ ʃʋɿɻʀ ɺ ʄʆʃʆʊʂʆɺʆʁ ɼʈʆɹʀʃʂɽ éééééé.. 

2.1 ʆʙʦʩʥʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ééééééééééééééééééééééé.. 

2.2 ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ .. 

2.2.1 ɸʥʘʣʠʟ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ 

ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ééééééééééééééééééé... 
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2.2.2 ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʠʪʘʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ééééééééé... 

2.2.3 ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʢʦʥʩʪʨʫʢʮʠʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʘʥʘʣʠʟ 

ʚʣʠʷʥʠʷ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ éééééééééééééééé 

2.2.4 ʆʧʨʝʜʝʣʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ éééééééééééééééé 

2.2.5 ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ éééé 

2.3 ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʧʨʝʜʣʘʛʘʝʤʳʤʠ 

ʤʦʣʦʪʢʘʤʠ éééééééééééééééééééééééééééé 

2.3.1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʚ ʟʦʥʝ ʟʘʛʨʫʟʢʠ  

2.3.2 ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʦʣʦʪʢʘ ééééééééééééééééééééééééééééé. 

2.4 ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ééééééé. 

2.5 ʈʘʩʯʝʪ ʤʦʱʥʦʩʪʠ, ʧʦʪʨʝʙʥʦʡ ʜʣʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʚ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ééééééééééééééééééééééé.. 

2.6 ɺʳʚʦʜʳ ééééééééééééééééééééééééééé.. 

ɻʃɸɺɸ 3 ʇʈʆɻʈɸʄʄɸ ʀ ʄɽʊʆɼʀʂɸ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ ééééééééééééééééééééééé... 

3.1 ʇʨʦʛʨʘʤʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ééééééééééé. 

3.2 ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ éééééééééééééé.. 

3.3 ʆʧʠʩʘʥʠʝ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ éééééééé. 

3.4 ʀʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʠ ʧʨʠʙʦʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ éééééééééééééééééé 

3.5 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ éééééé... 

3.5.1 ʆʧʨʝʜʝʣʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʪ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ééééééééééééé 
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3.5.2 ʆʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ éééééé.. 

3.5.3 ʆʧʨʝʜʝʣʝʥʠʝ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ éééééééééééé 

3.5.4 ʆʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ééééé 

3.5.5 ʆʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ éééééééé. 

3.6 ʄʝʪʦʜʠʢʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ éééééééééééééé.. 

3.7 ʇʨʦʛʨʘʤʤʘ ʠ ʤʝʪʦʜʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ éééééééé. 

3.8 ɺʳʚʦʜʳ ééééééééééééééééééééééééééé... 

ɻʃɸɺɸ 4 ʈɽɿʋʃʔʊɸʊʓ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ ʈɸɹʆʏɽɻʆ ʇʈʆʎɽʉʉɸ ʄʆʃʆʊʂʆɺʆʁ 

ɼʈʆɹʀʃʂʀ ééééééééééééééééééééééééééé 

4.1 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ éé 

4.1.1 ɺʣʠʷʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʨʘʚʥʦʤʝʨʥʦʩʪ ɹ

ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ... 

4.1.2 ɺʣʠʷʥʠʝ ʩʧʦʩʦʙʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ 
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4.4 ɺʳʚʦʜʳ ééééééééééééééééééééééééééé.. 
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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʚ 

ʈʦʩʩʠʠ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʪʭʦʜʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʧʦʩʣʝ ʰʝʣʫʰʝʥʠʷ ʢʨʫʧʷʥʳʭ ʠ 

ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ (ʣʫʟʛʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʛʨʝʯʠʭʠ, ʧʨʦʩʘ ʠ ʜʨ.). 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʣʫʟʛʠ ʥʘ ʩʚʘʣʢʘʭ ʠ ʦʪʚʘʣʘʭ ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɹʦʣʴʰʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʧʦʛʨʫʟʢʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʣʫʟʛʠ ʚ ʚʠʜʫ ʝʝ ʥʠʟʢʦʡ 

ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʠ [86, 89]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 2015-

2017 ʛʛ. ʚʘʣʦʚʳʡ ʩʙʦʨ ʧʨʦʩʘ ʩʦʩʪʘʚʣʷʝʪ 0,7 ʤʣʥ. ʪ., ʛʨʝʯʠʭʠ ï 1,2 ʤʣʥ. ʪ., 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ï 10,8 ʤʣʥ. ʪ. [72]. ʇʦʩʣʝ ʧʝʨʝʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʦʣʶ ʩʦʩʪʘʚʣʷʝʪ ʣʫʟʛʘ: ʜʣʷ ʧʨʦʩʘ ï 12-25% (ʜʦ 180 ʪʳʩ. ʪ/ʛʦʜ), 

ʛʨʝʯʠʭʠ ï 18-28% (ʜʦ 400 ʪʳʩ. ʪ/ʛʦʜ), ʧʦʜʩʦʣʥʝʯʥʠʢʘ ï 35-78 % (ʜʦ 7 ʤʣʥ. ʪ/ʛʦʜ) 

[81]. 

ʋʪʠʣʠʟʘʮʠʷ ʣʫʟʛʠ ʚ ʮʝʣʷʭ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʛʣʦʙʘʣʴʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʣʫʟʛʘ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ, ʜʦʙʘʚʦʢ ʢ 

ʢʦʨʤʦʚʳʤ ʩʤʝʩʷʤ ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʧʪʠʮʳ, ʩʚʷʟʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʨʘʟʣʠʯʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʯʚʦʟʘʱʠʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʩʦʨʙʝʥʪʦʚ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

[89]. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʥʘ 

ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʥʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʠʟʤʝʣʴʯʝʥʠʷ. 

ʇʦʠʩʢ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʝʨʘʮʠʠ ʠʟʤʝʣʴʯʝʥʠʷ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʫʯʝʥʳʭ, ʚʦʟʤʦʞʝʥ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʟʤʝʣʴʯʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. [93]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʟʤʝʣʴʯʘʶʱʠʤʠ ʤʘʰʠʥʘʤʠ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʷʚʣʷʶʪʩʷ ʤʦʣʦʪʢʦʚʳʝ ʜʨʦʙʠʣʢʠ. ʆʜʥʘʢʦ ʠʭ 
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ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʯʪʦ 

ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ ʵʥʝʨʛʠʠ ʧʨʠ 

ʠʟʤʝʣʴʯʝʥʠʠ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʤʦʣʦʪʢʦʚʳʤʠ 

ʜʨʦʙʠʣʢʘʤʠ, ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʈʘʙʦʪʳ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ çʉʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʧʦ ʦʙʨʘʙʦʪʢʝ, ʫʪʠʣʠʟʘʮʠʠ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʶ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè (ʨʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 25 ʷʥʚʘʨʷ 2018 ʛ. ˉ 

84-ʨ). 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʧʨʦʩʦʤ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ ʟʘʥʠʤʘʣʠʩʴ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ: ʄʝʣʴʥʠʢʦʚ 

ʉ.ɺ., ʈʦʱʠʥ ʇ.ʄ., ɸʣʝʰʢʠʥ ɺ.ʈ., ʉʳʨʦʚʘʪʢʘ ɺ.ʀ., ʂʠʨʧʠʯʥʠʢʦʚ ʌ.ʉ., ʇʣʦʭʦʚ ʌ.ɻ., 

ʈʝʚʝʥʢʦ ʀ.ʀ., ʆʧʨʳʰʢʦ ɺ.ʄ., ʈʘʙʠʥʦʚʠʯ ɹ.ɼ., ɻʫʜʢʦʚ ɸ.ʅ., ɽʣʠʩʝʝʚ ɺ.ɸ., Bond 

F.C., Silver E.A., ʈ., W. Kruger, A. Hendrix ʠ ʜʨ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ, ʘ 

ʪʘʢʞʝ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥ rʦʩʥʦʚʥʳʝ 

ʧʨʦʙʣʝʤʳ, ʧʨʠʩʫʱʠʝ ʙʦʣʴʰʠʥʩʪʚʫ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ, ʘ ʠʤʝʥʥʦ: 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʥʠʟʢʦʡ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ, ʘ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʭ 

ʠʟʤʝʣʴʯʝʥʠʷ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʟʘ ʩʯʝʪ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʟʤʝʣʴʯʘʶʱʠʭ 

ʤʘʰʠʥ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ; 
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2. ʊʝʦʨʝʪʠʯʝʩʢʠ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ; 

3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪ ɹ ʚʣʠʷʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ; 

4. ʇʨʦʚʝʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʠ ʜʘʪʴ 

ʦʮʝʥʢʫ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ ʚʥʝʜʨʝʥʠʷ ʝʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ ʠ 

ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʪʨʝʙʫʝʤʦʡ ʢʨʫʧʥʦʩʪʠ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ 

ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ: 

- ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʦʙʦʩʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʠʟʤʝʣʴʯʘʪʴ ʣʫʟʛʫ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ 

ʢʫʣʴʪʫʨ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ; 

- ʧʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʠ 

ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʊʝʦʨʝʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʙʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ ʠ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ 

ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʦʙʦʩʥʦʚʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʠʟʤʝʣʴʯʘʪʴ ʣʫʟʛʫ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ. ʅʦʚʠʟʥʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʘʪʝʥʪʘʤʠ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2615001 ʠ 

ʧʦʣʝʟʥʳʝ ʤʦʜʝʣʠ ˉˉ 166614, 167330. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʢʘʢ ʆʆʆ çʄʘʨʩ-07è (ʛ. ʉʘʨʘʪʦʚ), ɿɸʆ çɸʣʪʘʡʩʢʘʷ ʢʨʫʧʘè 

(ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʉʦʚʝʪʩʢʠʡ ʨ-ʥ, ʩ. ʉʦʚʝʪʩʢʦʝ), ʂʌʍ çɼʝʤʢʠʥ ɸ.ʇ.è (ʉʘʨʘʪʦʚʩʢʘʷ 

ʦʙʣ., ɽʢʘʪʝʨʠʥʦʚʩʢʠʡ ʨ-ʥ, ʩ. ʋʧʦʨʦʚʢʘ) ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ 

ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʛʜʝ ʧʦʣʫʯʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠʩʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʧʨʠʥʷʪʳʭ ʟʘʢʦʥʦʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ 

ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ.  

ʈʘʩʯʝʪ ʠ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʷʣʠʩʴ ʤʝʪʦʜʘʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ 

ʧʘʢʝʪʦʤ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ STATISTICA 12.7 ʠ Microsoft Excel 2010. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

- ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʠʟʤʝʣʴʯʘʪʴ ʣʫʟʛʫ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ; 

- ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ ʩ ʞʝʣʦʙʘʤʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʢʦʪʦʨʳʭ 

ʧʦʚʝʨʥʫʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠ ʤʦʣʦʪʢʦʚ, ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʠʤʝʝʪ ʚʳʩʪʫʧʳ, ʨʘʜʠʫʩʳ ʦʪ ʚʝʨʰʠʥ ʢʦʪʦʨʳʭ ʜʦ ʪʦʯʢʠ ʧʦʜʚʝʩʘ ʨʘʚʥʳ; 

- ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ- 

ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ 

ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʘʪʝʨʠʘʣʳ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ: 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʋʄʅʀʂ (ʉʘʨʘʪʦʚ, 2015 ʛ.); 

çʂʦʥʢʫʨʩ ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ 
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ʫʯʝʥʳʭè (ʉʘʨʘʪʦʚ, 2016 ʛ.); ʢʦʥʬʝʨʝʥʮʠʷ ʘʩʧʠʨʘʥʪʦʚ çʀʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ ʢʘʢ 

ʩʨʝʜʩʪʚʦ ʥʘʫʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠè (ʉʘʨʘʪʦʚ 2016 ʛ.); ʢʦʥʬʝʨʝʥʮʠʷ ʧʨʦʬʝʩʩʦʨʩʢʦ-

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʘʩʧʠʨʘʥʪʦʚ ʧʦ ʠʪʦʛʘʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʟʘ 2015 ï 2017 ʛʛ. ʌɻɹʆʋ ɺʆ 

ʉʘʨʘʪʦʚʩʢʠʡ ɻɸʋ; ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠè (ʉʘʨʘʪʦʚ, 2016, 

2017 ʛʛ.). 

ʅʘ ʢʦʥʢʫʨʩʘʭ ʠ ʚʳʩʪʘʚʢʘʭ: ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʢʦʥʢʫʨʩ ʥʘ ʣʫʯʰʫʶ ʥʘʫʯʥʦ-

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çɻʨʘʥʪ 

ʨʝʢʪʦʨʘ ʉɻɸʋè (ʉʘʨʘʪʦʚ, 2016, 2017 ʛʛ.), ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʘʷ 

ʚʳʩʪʘʚʢʘ çɿʦʣʦʪʘʷ ʦʩʝʥʴè (ʄʦʩʢʚʘ, 2017 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʳ 

ʚ 14 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ ʠʟ ʢʦʪʦʨʳʭ 9 ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ, ʦʜʠʥ ʧʘʪʝʥʪ ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2615001 ʠ ʜʚʘ 

ʧʘʪʝʥʪʘ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ˉˉ 166614, 167330. ʆʙʱʠʡ ʦʙʲʝʤ ʧʫʙʣʠʢʘʮʠʡ 

ʩʦʩʪʘʚʣʷʝʪ 2,4 ʧʝʯ. ʣ., ʠʟ ʢʦʪʦʨʳʭ 1,3 ʧʝʯ. ʣ. ʧʨʠʥʘʜʣʝʞʠʪ ʣʠʯʥʦ ʩʦʠʩʢʘʪʝʣʶ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 

ʧʷʪʠ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʡ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 135 

ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 48 ʨʠʩʫʥʢʦʚ, 3 ʪʘʙʣʠʮ r ʠ 7 

ʧʨʠʣʦʞʝʥʠʡ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 126 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ 10 ʥʘ 

ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. 
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ɻʃɸɺɸ 1 ʉʆʉʊʆʗʅʀɽ ɺʆʇʈʆʉɸ. ʎɽʃʔ ʀ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

1.1 ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ 

 

ʃʫʟʛʘ ʥʘʰʣʘ ʩʚʦʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʚʝʨʜʦʛʦ ʙʠʦʪʦʧʣʠʚʘ, ʜʦʙʘʚʦʢ ʢ ʢʦʨʤʦʚʳʤ ʩʤʝʩʷʤ ʜʣʷ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʧʪʠʮʳ, ʩʚʷʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʦʨʦʞʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʦʨʙʝʥʪʦʚ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ 

ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ [89]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʦʧʣʠʚʥʳʝ ʧʝʣʣʝʪʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ. ʆʥʠ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ, ʘ ʚ ʈʦʩʩʠʠ ʧʦʢʘ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʘʥʥʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ. ɺʥʝʰʥʝ ʪʦʧʣʠʚʥʳʝ ʧʝʣʣʝʪʳ ʦʪʣʠʯʘʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʦʩʪʘʚʦʤ ʢʦʤʧʦʟʠʪʘ, ʧʣʦʪʥʦʩʪʴʶ, ʧʨʦʯʥʦʩʪʴʶ, ʮʚʝʪʦʤ ʦʢʨʘʩʢʠ ʠ 

ʪʝʧʣʦʪʦʡ ʩʛʦʨʘʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʠʜʳ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʚʝʨʜʦʛʦ 

ʙʠʦʪʦʧʣʠʚʘ ʷʚʣʷʶʪʩʷ: ʜʨʝʚʝʩʠʥʘ (ʦʪʭʦʜʳ ʣʝʩʦʟʘʛʦʪʦʚʢʠ, ʣʝʩʦʧʠʣʝʥʠʷ ʠ 

ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʠ); ʦʪʭʦʜʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʣʫʟʛʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʛʨʝʯʠʭʠ, ʧʨʦʩʘ ʠ ʪ.ʜ.); ʪʦʨʬ ʠ ʜʨ. [20, 88, 98]. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʚʝʨʜʦʛʦ ʙʠʦʪʦʧʣʠʚʘ ʦʜʥʦʡ ʠʟ ʵʥʝʨʛʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʷʚʣʷʝʪʩʷ ʝʝ 

ʠʟʤʝʣʴʯʝʥʠʝ ʜʦ ʪʨʝʙʫʝʤʦʡ ʢʨʫʧʥʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʣʫʟʛʫ ʧʨʦʩʘ ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʤʝʣʴʯʘʪ ʜʦ ʢʨʫʧʥʦʩʪʠ 0,25 é 0,15 ʤʤ, ʛʨʝʯʠʭʠ ï 0,6 é 0,3 ʤʤ, ʧʦʜʩʦʣʥʝʯʥʠʢʘ ï 

1,1 é 0,7 ʤʤ. ɼʦʣʷ ʧʳʣʝʚʠʜʥʦʡ ʬʨʘʢʮʠʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 10% ʦʪ ʦʙʱʝʡ 

ʤʘʩʩʳ, ʘ ʜʦʣʷ ʥʝʜʦʠʟʤʝʣʴʯʝʥʥʳʭ ʯʘʩʪʠʮ ï 5% [20, 74 - 76, 98]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʪʦʧʣʠʚʥʳʭ ʧʝʣʣʝʪ ʠʟ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟʙʝʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʜʦ ʤʝʩʪʘ 

ʫʪʠʣʠʟʘʮʠʠ, ʥʦ ʠ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʪʦʧʣʠʚʘ. 
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ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʢʨʳʚʘʶʪʩʷ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʫʟʛʠ ʜʣʷ ʢʦʨʤʦʚʳʭ ʮʝʣʝʡ.  

ʄʥʦʛʠʝ ʫʯʝʥʳʝ [39, 40, 69, 85, 111] ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʠʟʤʝʣʴʯʝʥʥʦʡ ʠ 

ʥʝʠʟʤʝʣʴʯʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʥʘ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʴ, ʫʩʚʦʷʝʤʦʩʪʴ ʠ ʧʦʝʜʘʝʤʦʩʪʴ 

ʢʦʨʤʘ ʞʠʚʦʪʥʳʤʠ ʠ ʧʪʠʮʝʡ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʩʚʘʠʚʘʝʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʞʠʚʦʪʥʳʤʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʠʟʤʝʣʴʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʘʢ ʢʘʢ ʠʟʤʝʣʴʯʝʥʥʳʝ ʢʦʨʤʘ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʧʨʦʮʝʩʩʘ ʧʠʱʝʚʘʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʩʚʦʷʝʤʦʩʪʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [6, 69, 85,]. ʇʦʵʪʦʤʫ ʣʫʟʛʫ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʚ ʠʟʤʝʣʴʯʝʥʥʦʤ ʚʠʜʝ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʟʤʝʣʴʯʘʪʴ ʣʫʟʛʫ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʛʨʝʯʠʭʠ ʜʣʷ ʜʦʙʘʚʢʠ ʚ 

ʢʦʨʤʦʚʫʶ ʩʤʝʩʴ ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʝʦʙʭʦʜʠʤʦ ʜʦ ʢʨʫʧʥʦʩʪʠ 1,5 é 5,5 

ʤʤ, ʣʫʟʛʫ ʧʨʦʩʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʝʠʟʤʝʣʴʯʝʥʥʦʤ ʚʠʜʝ [39, 40, 85]. ɼʣʷ ʧʪʠʮʳ 

ʥʝʦʙʭʦʜʠʤʦ ʣʫʟʛʫ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʛʨʝʯʠʭʠ ʠ ʧʨʦʩʘ ʠʟʤʝʣʴʯʘʪʴ ʜʦ ʢʨʫʧʥʦʩʪʠ 1,15 

é 2,5 ʤʤ [69]. ɼʦʣʷ ʧʳʣʝʚʠʜʥʦʡ ʬʨʘʢʮʠʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 5 é 10 % ʦʪ ʦʙʱʝʡ 

ʤʘʩʩʳ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʢʦʨʤ, ʢʘʢ ʙʳʣʦ ʜʦʢʘʟʘʥʦ ʫʯʝʥʳʤʠ [39, 40] ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 

ʨʘʮʠʦʥʝ ʦʪʢʦʨʤʦʯʥʳʭ ʪʝʣʷʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ 

ʞʠʚʦʪʥʳʭ, ʘ ʚ ʨʘʮʠʦʥʝ ʜʦʡʥʳʭ ʢʦʨʦʚ ï ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʦʙʦʛʘʱʝʥʠʶ ʤʦʣʦʢʘ 

ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʤʠ ʚʠʪʘʤʠʥʘʤʠ (ɸ, ɽ, D) ʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʤʠ ʚʠʪʘʤʠʥʘʤʠ (ʉ, ɺ1, 

ɺ2, ɺ3, ɺ6, ɺ12, ʈʈ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʣʫʟʛʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 

ʛʨʝʯʠʭʠ, ʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʩʳʨʴʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʨʙʝʥʪʦʚ [19, 109, 115]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʚ [9, 19, 109] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦ ʠʟʤʝʣʴʯʝʥʠʝ 

ʩʦʨʙʝʥʪʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʨʙʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ 

ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʅʝʬʪʝʝʤʢʦʩʪʴ ʩʦʨʙʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʠʟʤʝʣʴʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʳʰʝ. ʃʫʟʛʫ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʛʨʝʯʠʭʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʦʨʙʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʣʴʯʘʪʴ ʜʦ ʢʨʫʧʥʦʩʪʠ 3 é 6 ʤʤ [109, 77]. 

ɼʦʣʷ ʧʳʣʝʚʠʜʥʦʡ ʬʨʘʢʮʠʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 1 é 2 % ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ. 
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ʉʦʨʙʝʥʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʣʫʟʛʠ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʨʙʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʠʣʴʪʨʦʚ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ. 

ʊʘʢ ʞʝ ʣʫʟʛʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʛʨʝʯʠʭʠ ʠ ʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʩʨʝʜʩʪʚʦʤ, 

ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʫʜʦʙʨʝʥʠʝ, ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʨʳʭʣʠʪʝʣʷ ʧʦʯʚʳ ʠ ʜʣʷ 

ʤʫʣʴʯʠʨʦʚʘʥʠʷ [38, 54, 77, 115]. 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʪʘʢʦʛʦ ʚʠʜʘ ʧʦʜʢʦʨʤʢʠ ʟʝʤʣʷ ʧʦʣʫʯʘʝʪ ʦʙʦʛʘʱʝʥʠʝ 

ʧʦʣʝʟʥʳʤʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʵʪʦʤ ʦʯʠʱʘʝʪʩʷ ʦʪ ʚʨʝʜʥʦʛʦ ʘʟʦʪʘ. 

ɿʦʣʘ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʧʨʦʮʝʩʩʝ ʩʞʠʛʘʥʠʷ ʣʫʟʛʠ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ 

ʫʜʦʙʨʝʥʠʝʤ, ʩʦʜʝʨʞʘʱʠʤ ʤʘʢʨʦ- (ʂ, Ca, Mg) ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ (Cu, B, Zn, Mo, Co, 

Fe ʠ ʜʨ.) ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʧʦʯʚʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ, ʪʘʢʦʝ 

ʜʝʡʩʪʚʠʝ ʟʦʣʳ ï ʥʝʟʘʤʝʥʠʤʦ [57]. 

ʊʘʢ ʞʝ ʠʟʤʝʣʴʯʝʥʥʫʶ ʣʫʟʛʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʚʠʜʝ ʩʫʙʩʪʨʘʪʘ ʜʣʷ 

ʛʠʜʨʦʧʦʥʠʢʠ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʦʚʝʜʝʥʥʳʤ ʪʫʨʝʮʢʠʤʠ ʫʯʝʥʳʤʠ [112], 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʤʝʣʴʯʝʥʥʦʡ ʣʫʟʛʠ ʫʤʝʥʴʰʘʝʪ ʧʣʦʪʥʦʩʪʴ ʙʝʪʦʥʘ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚʦ ʚʨʝʤʷ ʨʝʟʢʠʭ ʧʝʨʝʧʘʜʦʚ 

ʪʝʤʧʝʨʘʪʫʨ, ʦʪ ʤʠʥʫʩʦʚʦʡ ʜʦ ʧʣʶʩʦʚʦʡ ʠ ʦʙʨʘʪʥʦ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʣʫʟʛʫ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʛʨʝʯʠʭʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʣʴʯʘʪʴ ʜʦ ʢʨʫʧʥʦʩʪʠ 5 é 8 ʤʤ, ʣʫʟʛʫ 

ʧʨʦʩʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʝʠʟʤʝʣʴʯʝʥʥʦʤ ʚʠʜʝ [78].  

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʣʫʟʛʠ ʙʝʪʦʥ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʘʨʙʦʣʠʪʦʚʳʭ ʙʣʦʢʦʚ, ʘ ʪʘʢʞʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʝʛʦ ʚʝʩ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʫʟʛʠ ʚ ʠʟʤʝʣʴʯʝʥʥʦʤ ʚʠʜʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʦʯʥʦʩʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʨʙʦʣʠʪʦʚʳʭ ʙʣʦʢʦʚ [112, 78]. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʫʟʛʠ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʚʠʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʤʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʚʘʞʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʠʟʤʝʣʴʯʝʥʠʝ, 

ʦʢʘʟʳʚʘʶʱʝʝ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ 

ʠʟʤʝʣʴʯʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. 
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1.2 ɸʥʘʣʠʟ ʩʧʦʩʦʙʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʧʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ ʣʫʟʛʠ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʜʣʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ɼʣʷ ʝʝ ʧʦʜʛʦʪʦʚʢʠ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦʣʫʯʠʣ ʩʧʦʩʦʙ 

ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ. 

ʇʦʜ ʠʟʤʝʣʴʯʝʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʠʩʭʦʜʥʳʭ ʨʘʟʤʝʨʦʚ 

ʯʘʩʪʠʮ ʧʫʪʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʚʥʝʰʥʠʭ ʩʠʣ, ʧʨʝʚʦʩʭʦʜʷʱʠʭ ʧʦ 

ʚʝʣʠʯʠʥʝ ʩʠʣʳ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʮʝʧʣʝʥʠʷ ʵʪʠʭ ʯʘʩʪʠʮ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʜʝʬʦʨʤʘʮʠʠ, ʚʳʟʳʚʘʝʤʦʡ ʚ ʯʘʩʪʠʮʝ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʩʧʦʩʦʙʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ 

ʠʟʚʝʩʪʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙ r ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ: ʫʜʘʨʦʤ, 

ʠʩʪʠʨʘʥʠʝʤ, ʩʢʘʣʳʚʘʥʠʝʤ, ʨʝʟʘʥʠʝʤ ʠ ʩʜʘʚʣʠʚʘʥʠʝʤ (ʨʠʩʫʥʦʢ 1.1) [2, 6, 49, 62, 99]. 

ʉʧʦʩʦʙ ʠʟʤʝʣʴʯʝʥʠʷ ʚʳʙʠʨʘʝʪʩʷ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʚ ʦʩʥʦʚʥʦʤ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʘʪʝʨʠʘʣʘ [2, 6]. 

   

ʘ ʙ ʚ 

   
ʛ ʜ ʝ 

ʈʠʩʫʥʦʢ 1.1 ï ʉʧʦʩʦʙʳ ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ: 

ʘ ï ʩʚʦʙʦʜʥʳʤ ʫʜʘʨʦʤ; ʙ ï ʩʪʝʩʥʝʥʥʳʤ ʫʜʘʨʦʤ; ʚ ï ʠʩʪʠʨʘʥʠʝʤ; ʛ ï ʩʢʘʣʳʚʘʥʠʝʤ; 

ʜ ï ʨʝʟʘʥʠʝʤ; ʝ ï ʩʜʘʚʣʠʚʘʥʠʝʤ 
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ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʩʧʦʩʦʙʦʚ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʧʦʣʫʯʠʣ 

ʫʜʘʨ [6]. ʈʘʟʣʠʯʘʶʪ ʠʟʤʝʣʴʯʝʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʦʙʦʜʥʦʛʦ (ʨʠʩʫʥʦʢ 1.1, ʘ) ʠ 

ʩʪʝʩʥʝʥʥʦʛʦ (ʨʠʩʫʥʦʢ 1.1, ʙ) ʫʜʘʨʦʚ. ɺʦ ʚʨʝʤʷ ʩʚʦʙʦʜʥʦʛʦ ʫʜʘʨʘ ʠʟʤʝʣʴʯʝʥʠʝ 

ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʝʝ ʩ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʠʣʠ ʜʨʫʛʠʤʠ ʪʝʣʘʤʠ ʚ ʧʦʣʝʪʝ [6, 111]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʩʪʦʣʢʥʦʚʝʥʠʷ ʯʘʩʪʠʮ 

ʤʘʪʝʨʠʘʣʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʜʚʠʞʝʪʩʷ ʨʘʟʨʫʰʘʝʤʦʝ ʪʝʣʦ ʣʠʙʦ ʨʘʙʦʯʠʡ ʦʨʛʘʥ 

ʜʨʦʙʠʣʢʠ [111]. ʇʨʠ ʩʪʝʩʥʝʥʥʦʤ ʫʜʘʨʝ ʯʘʩʪʠʮʘ ʤʘʪʝʨʠʘʣʘ ʨʘʟʨʫʰʘʝʪʩʷ, ʧʦʧʘʜʘʷ 

ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʜʨʦʙʠʣʢʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʫʜʘʨʷʶʱʝʛʦ ʪʝʣʘ [6, 111]. 

ʇʨʠ ʠʩʪʠʨʘʥʠʠ (ʨʠʩʫʥʦʢ 1.1, ʚ) ʤʘʪʝʨʠʘʣ ʨʘʟʨʫʰʘʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ 

ʩʞʘʪʠʷ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʳʭ ʩʠʣ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʡ 

ʧʨʦʜʫʢʪ. ʇʨʠ ʠʩʪʠʨʘʥʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠ ʠʟʥʦʩ ʨʘʙʦʯʠʭ 

ʦʨʛʘʥʦʚ ʜʨʦʙʠʣʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʜʫʢʪʳ ʠʟʥʦʩʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʜʨʦʙʠʣʢʠ 

ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʚ ʠʟʤʝʣʴʯʘʝʤʫʶ ʤʘʩʩʫ, ʯʪʦ ʥʝ ʞʝʣʘʪʝʣʴʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʝʜʝʥʠʷ 

ʧʨʦʮʝʩʩʘ [2, 49, 62, 106]. 

ʇʨʠ ʩʢʘʣʳʚʘʥʠʠ (ʨʠʩʫʥʦʢ 1.1, ʛ) ʤʘʪʝʨʠʘʣ ʨʘʟʨʫʰʘʝʪʩʷ ʥʘ ʯʘʩʪʠ ʚ ʤʝʩʪʘʭ 

ʥʘʠʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʧʨʷʞʝʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʢʣʠʥʦʦʙʨʘʟʥʳʤ 

ʨʘʩʢʘʣʳʚʘʶʱʠʤ ʦʨʛʘʥʦʤ ʜʨʦʙʠʣʢʠ. ʏʘʩʪʠʮʳ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳ ʧʦ ʨʘʟʤʝʨʘʤ ʠ 

ʬʦʨʤʝ. ʕʪʦʪ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʘʟʤʝʨʳ ʧʦʣʫʯʘʝʤʳʭ ʯʘʩʪʠʮ. 

ʇʨʠ ʨʝʟʘʥʠʠ (ʨʠʩʫʥʦʢ 1.1, ʜ) ʤʘʪʝʨʠʘʣ ʨʘʟʨʫʰʘʝʪʩʷ ʥʘ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʝ ʧʦ 

ʨʘʟʤʝʨʫ ʠ ʬʦʨʤʝ ʯʘʩʪʠ. ʇʨʦʮʝʩʩ ʧʦʣʥʦʩʪʴʶ ʫʧʨʘʚʣʷʝʤ. 

ʈʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʩʜʘʚʣʠʚʘʥʠʠ (ʨʠʩʫʥʦʢ 1.1, ʝ) ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ 

ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠ ̫ʚ ʥʝʤ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ [80]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʠʩʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʤʦʞʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʟʤʝʣʴʯʘʶʱʠʝ ʤʘʰʠʥʳ, ʘ ʪʘʢʞʝ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʠʤʝʥʝʥʠʠ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʘʰʠʥʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʠʟʤʝʣʴʯʘʪʴ ʣʫʟʛʫ ʢʨʫʧʷʥʳʭ ʠ 

ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʂʣʫʰʘʥʮʝʚ ɹ.ɺ. ʠ ʂʦʩʘʨʝʚ ɸ.ʀ. [41] ʜʣʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʣʴʯʘʶʱʠʝ 
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ʤʘʰʠʥʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʠʧʫ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ: ʢʨʝʩʪʦʚʳʝ, 

ʰʪʠʬʪʦʚʳʝ, ʙʘʨʘʙʘʥʥʳʝ, ʪʘʨʝʣʴʯʘʪʳʝ, ʨʦʪʦʨʥʳʝ ʠ ʤʦʣʦʪʢʦʚʳʝ (ʨʠʩʫʥʦʢ 1.2). 

   
ʘ ʙ ʚ 

   

ʛ ʜ ʝ 

ʈʠʩʫʥʦʢ 1.2 ï ʉʭʝʤʳ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ: 

ʘ ï ʢʨʝʩʪʦʚʳʝ; ʙ ï ʰʪʠʬʪʦʚʳʝ; ʚ ï ʙʘʨʘʙʘʥʥʳʝ; ʛ ï ʪʘʨʝʣʴʯʘʪʳʝ; ʜ ï ʨʦʪʦʨʥʳʝ;  

ʝ ï ʤʦʣʦʪʢʦʚʳʝ 

 

ʂʨʝʩʪʦʚʳʝ ʜʨʦʙʠʣʢʠ (ʨʠʩʫʥʦʢ 1.2, ʘ) ʚ ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʶʪ ʙʠʣʘ, 

ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʨʦʪʦʨʝ, ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʙʠʣ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʦ 100 

ʤ/ʩ. ɼʘʥʥʳʝ ʜʨʦʙʠʣʢʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʤʷʛʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ [13 ï 15, 106]. 

ɺ hʪʠʬʪʦʚʳʭ ʜʨʦʙʠʣʢʘʭ (ʨʠʩʫʥʦʢ 1.2, ʙ) ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ 

ʷʚʣʷʶʪʩʷ ʜʚʘ ʮʠʣʠʥʜʨʘ, ʦʙʨʘʟʫʶʱʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʰʪʠʬʪʳ, ʞʝʩʪʢʦ 

ʟʘʢʨʝʧʣʝʥʥʳʝ ʚ ʦʩʥʦʚʘʥʠʠ. ʇʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʚ ʜʘʥʥʭr ʜʨʦʙʠʣʦʢ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘ ʩʯʝʪ ʚʨʘʱʝʥʠʷ ʜʚʫʭ ʮʠʣʠʥʜʨʦʚ ʩʦ ʰʪʠʬʪʘʤʠ, ʚʨʘʱʘʶʱʠʭʩʷ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ 

ʜʨʫʛʫ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʰʪʠʬʪʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʦ 150 ʤ/ʩ ʠ ʚʳʰʝ [106]. 

ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʰʪʠʬʪʦʚʳʤʠ ʜʨʦʙʠʣʢʘʤʠ ʠʤʝʝʪ 

ʢʨʫʧʥʦʩʪʴ ʜʦ 5 ʤʤ. ɼʘʥʥʳʝ ʜʨʦʙʠʣʢʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦʥʠʞʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ [6, 13, 14, 45, 106]. 
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ɹʘʨʘʙʘʥʥʳʝ ʜʨʦʙʠʣʢʠ (ʨʠʩʫʥʦʢ 1.2, ʚ) ʚʢʣʶʯʘʪ ʚ ʩʝʙʷ ʧʫʩʪʦʪʝʣʳʡ ʙʘʨʘʙʘʥ, 

ʠʤʝʶʱʠʡ ʪʦʨʮʝʚʳʝ ʢʨʳʰʢʠ ʩ ʧʦʣʳʤʠ ʮʘʧʬʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʧʦʜʰʠʧʥʠʢʘʭ. 

ɼʨʦʙʠʣʴʥʘʷ ʢʘʤʝʨʘ ʟʘʧʦʣʥʝʥʘ ʠʟʤʝʣʴʯʘʶʱʠʤʠ ʪʝʣʘʤʠ ʥʘ 25 ï 40% ʠ 

ʠʟʤʝʣʴʯʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʝ ʧʦʩʨʝʜʩʪʚʦʤ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ 

ʠʥʝʨʮʠʠ ʠʟʤʝʣʴʯʘʶʱʠʡ ʤʘʪʝʨʠʘʣ ʧʝʨʝʤʝʱʘʝʪʩʷ ʢ ʩʪʝʥʢʘʤ ʙʘʨʘʙʘʥʘ ʜʨʦʙʠʣʢʠ, ʛʜʝ 

ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʚ ʟʦʥʝ ʩ ʠʟʤʝʣʴʯʘʶʱʠʤʠ ʪʝʣʘʤʠ. ɼʘʥʥʳʝ ʜʨʦʙʠʣʢʠ ʥʘʰʣʠ ʩʚʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʣʦ ʧʨʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ [106]. 

ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʘʨʘʙʘʥʥʳʭ ʜʨʦʙʠʣʦʢ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ 

ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʜʨʦʙʠʣʢʠ ʷʚʣʷʶʪʩʷ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ [41, 45, 49, 106]. 

ɺ ʪʘʨʝʣʴʯʘʪʳʭ ʜʨʦʙʠʣʢʘʭ (ʨʠʩʫʥʦʢ 1.2, ʛ), ʠʟʤʝʣʴʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ 

ʩʯʝʪ ʫʜʘʨʘ ʤʘʩʩʳ ʤʘʪʝʨʠʘʣʘ, ʨʘʟʛʦʥʷʝʤʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ʚʨʘʝɦʥʠʷ ʜʠʩʢʘ (ʪʘʨʝʣʢʠ) ʦ 

ʜʝʢʫ. ɼʘʥʥʳʝ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʠʤʳ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʛʣʠʥʘ, 

ʠʟʚʝʩʪʥʷʢ ʠ ʜʨ. [6, 7, 35, 41, 53, 106]. ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ɽʣʠʩʝʝʚʘ ɺ.ɸ. [29, 31] 

ʪʘʨʝʣʴʯʘʪʳʝ ʜʨʦʙʠʣʢʠ ʤʘʣʦ ʧʨʠʤʝʥʠʤʳ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠʟ-ʟʘ ʠʭ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ [70]. 

ɺ ʨʦʪʦʨʥʦʡ ʜʨʦʙʠʣʢʝ (ʨʠʩʫʥʦʢ 1.2 ʜ) ʨʘʟʨʫʰʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ 

ʫʜʘʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʠʣ ʧʦ ʤʘʪʝʨʠʘʣʫ, ʘ ʪʘʢʞʝ ʩʦʫʜʘʨʝʥʠʡ ʯʘʩʪʠʮ ʠʟʤʝʣʴʯʘʝʤʦʡ 

ʤʘʩʩʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʦʢʨʫʞʥʘ ̫ʩʢʦʨʦʩʪ ɹʨʦʪʦʨʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʦ 80 ʤ/ʩ [106]. ɼʘʥʥʳʝ 

ʜʨʦʙʠʣʢʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥ̫ ʶʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʢʘʭ (ʨʠʩʫʥʦʢ 1.2, ʝ) ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘ ʩʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʰʘʨʥʠʨʥʦ-ʧʦʜʚʝʰʝʥʥʳʤʠ ʥʘ 

ʨʦʪʦʨʝ ʤʦʣʦʪʢʘʤʠ. ʄʦʣʦʪʢʦʚʳʝ ʜʨʦʙʠʣʢʠ ʦʪʣʠʯʘʁʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʠʟʤʝʣʴʯʝʥʠʷ [106]. ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʝ 

ʠʟʚʣʝʯʝʥʠʝ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʛʫʣʠʨʦʚʘʪ ɹʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ, ʣʝʛʢʘʷ ʟʘʤʝʥʘ ʠʟʥʘʰʠʚʘʝʤʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʟʘʛʨʫʟʢʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ [12, 15 - 17]. 

ʂʨʦʤʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʠʜʦʚ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʞʝʨʥʦʚʳʝ ʤʝʣʴʥʠʮʳ ʠ ʚʘʣʴʮʦʚʳʝ ʩʪʘʥʢʠ [6, 107, 108].  
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ɾʝʨʥʦʚʳʝ ʤʝʣʴʥʠʮʳ, ʚ ʦʩʥʦʚʥʦʤ ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʠʥʮʠʧʫ ʠʩʪʠʨʘʥʠʷ. ɼʘʥʥʳʝ 

ʤʝʣʴʥʠʮʳ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʤʫʢʫ ʠʣʠ ʜʝʨʪʴ. ʈʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮ ʷʚʣʷʶʪʩʷ ʜʚʘ ʧʣʦʩʢʠʭ 

ʜʠʩʢʘ (ʞʝʨʥʦʚʘ), ʢʦʪʦʨʳʝ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʈʘʙʦʯʘ ̫

ʧʦʚʝʨʭʥʦʩʪ ɹʞʝʨʥʦʚʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʨʦʟʜʢʠ, ʦʪʭʦʜʷʱʠʝ ʦʪ ʮʝʥʪʨʘ ʜʠʩʢʘ ʢ 

ʝʛʦ ʧʝʨʠʬʝʨʠʠ. ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʞʝʨʥʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʤʫ 

ʚʳʭʦʜʫ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʙʦʨʦʟʜʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʭʣʘʞʜʝʥʠʝ 

ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʞʝʨʥʦʚ. ʊʘʢʞʝ ʙʦʨʦʟʜʢʠ ʫʯʘʩʪʚʫʶʪ ʯʘʩʪʠʯʥʦ ʚ ʠʟʤʝʣʴʯʝʥʠʠ 

ʤʘʪʝʨʠʘʣʘ ʧʫʪʝʤ ʝʛʦ ʩʢʘʣʳʚʘʥʠʷ ʦʙ ʠʭ ʦʩʪʨʳʝ ʢʨʦʤʢʠ [6]. 

ʇʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʣʫʟʛʠ ʥʘ ʞʝʨʥʦʚʳʭ ʤʝʣʴʥʠʮʘʭ ʩʥʠʞʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ. 

ɺʘʣʴʮʦʚʳʤʠ ʩʪʘʥʢʘʤʠ ʥʘʟʳʚʘʝʪʩ ̫ʛʨʫʧʧʘ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ, ʚ ʢʦʪʦʨʳʭ 

ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʜʚʠʞʥʳʝ ʠ ʥʝʧʦʜʚʠʞʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʙʦʯʠʭ 

ʦʨʛʘʥʦʚ, ʦʙʨʘʟʫʷ ʞʝʩʪʢʠʡ ʢʦʥʪʘʢʪ ʯʝʨʝʟ ʠʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ. ɺʘʣʴʮʦʚʳʝ 

ʩʪʘʥʢʠ ʧʦʣʫʯʠʣʠ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʫʢʦʤʦʣʴʥʦʤ, ʘ ʪʘʢʞʝ 

ʢʦʤʙʠʢʦʨʤʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘʭ [6]. 

ɺʘʣʴʮʦʚʳʝ ʩʪʘʥʢʠ ʤʘʣʦ ʧʨʠʤʝʥʠʤ rʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʪʦʣʴʢʦ ʩʜʘʚʣʠʚʘʶʪ ʝʝ, ʘ ʥʝ ʠʟʤʝʣʴʯʘʶʪ. 

ʄʘʰʠʥʳ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʦʣʞʥʳ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ:  

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʣʫʟʛʠ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʫʟʛʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ 

ʯʘʩʪʠʮ (ʤʦʜʫʣʴ ʧʦʤʦʣʘ) ʜʣʷ ʢʨʫʧʥʦʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦ 3 ʤʤ, ʩʚʠʥʝʡ ʠ 

ʧʪʠʮ ï ʜʦ 1 ʤʤ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʙʳʩʪʨʦʛʦ ʧʝʨʝʥʘʣʘʞʠʚʘʥʠʷ ʩ ʦʜʥʦʛʦ ʚʠʜʘ ʣʫʟʛʠ ʥʘ ʜʨʫʛʦʡ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʩʣʦʞʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ; 

- ʚʳʩʦʢʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ; 

- ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʣʫʟʛʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ 

ʦʨʛʘʥʘʤ ʜʨʦʙʠʣʢʠ; 
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- ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʤʘʰʠʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʩʪʘ ʚ ʫʩʪʨʦʡʩʪʚʝ, 

ʠʤʝʪʴ ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ ʚ ʨʘʙʦʪʝ, ʫʜʦʙʥʘ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʤʦʣʦʪʢʦʚʳʝ ʜʨʦʙʠʣʢʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʩʘʤ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʤʦʣʦʪʢʦʚʳʤʠ ʜʨʦʙʠʣʢʘʤʠ ʣʫʟʛʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʤʘʣʦ 

ʠʟʫʯʝʥ, ʧʦʵʪʦʤʫ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ, ʢʘʢ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ, ʪʘʢ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʜʨʦʙʠʣʢʠ. 

 

1.3 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʙʟʦʨ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.3 [2, 7, 45, 

49, 62, 69, 99, 108]. 

 

ʈʠʩʫʥʦʢ 1.3 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ 
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ʇʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʚ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ, 

ʤʦʣʦʪʢʦʚʳʝ ʜʨʦʙʠʣʢʠ ʨʘʟʣʠʯʘʶʪ ʦʪʢʨʳʪʦʛʦ ʠ ʟʘʢʨʳʪʦʛʦ ʪʠʧʦʚ. ɺ ʜʨʦʙʠʣʢʘʭ 

ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ ʠʟʤʝʣʴʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʫʜʘʣʷʝʪʩʷ ʠʟ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʥʝ 

ʧʨʦʭʦʜʷ ʧʦʣʥʳʡ ʮʠʢʣ ʧʨʠ ʩʚʦʝʤ ʧʝʨʝʤʝʱʝʥʠʠ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʤ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʚ ʪʘʢʠʭ ʜʨʦʙʠʣʢʘʭ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʳʡ ʫʜʘʨ. ɺ ʜʨʦʙʠʣʢʘʭ 

ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ ʨʝʰʝʪʦ ʠ ʜʝʢʠ ʦʭʚʘʪʳʚʘʶʪ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ ʠ 

ʤʘʪʝʨʠʘʣ, ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʥʝʝ, ʩʦʚʝʨʰʘʝʪ ʢʨʫʛʦʚʦʝ ʜʚʠʞʝʥʠʝ, ʧʨʠ ʵʪʦʤ 

ʨʘʩʧʦʣʘʛʘʷʩʴ ʚ ʚʠʜʝ ʨʳʭʣʦʛʦ ʚʦʟʜʫʰʥʦ-ʧʨʦʜʫʢʪʦʚʦʛʦ ʩʣʦʷ. ɺ ʜʘʥʥʳʭ ʜʨʦʙʠʣʢʘʭ 

ʤʘʪʝʨʠʘʣ ʠʟʤʝʣʴʯʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʜʘʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʠ ʠʩʪʠʨʘʥʠʷ [7, 11, 

27, 35, 62]. 

ɹʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʜʨʦʙʠʣʢʠ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ 

ʨʘʟʜʝʣʷʶʪ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ. ʋ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ ʢ ʦʩʥʦʚʥʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʦʪʥʦʩʠʪʩʷ ʨʦʪʦʨ ʩ ʰʘʨʥʠʨʥʦ-

ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʤʦʣʦʪʢʘʤʠ, ʘ ʪʘʢʞʝ ʨʝʰʝʪʘ ʠ ʜʝʢʠ. ɺ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʜʨʦʙʠʣʢʘʭ, 

ʢʨʦʤʝ ʤʦʣʦʪʢʦʚ ʥʘ ʨʦʪʦʨʝ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʠʣʠ ʧʨʷʤʦʣʠʥʝʡʥʦʡ 

ʬʦʨʤ ʥʦʞʠ, ʣʠʙʦ ʫʩʪʘʥʦʚʣʝʥ ʦʪʜʝʣʴʥʦ ʨʝʞʫʱʠʡ ʙʘʨʘʙʘʥ [4]. 

ʇʦ ʩʧʦʩʦʙʫ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ ʩʣʝʜʫʝʪ 

ʨʘʟʣʠʯʘʪʴ ʜʨʦʙʠʣʢʠ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʧʦʜʘʯʝʡ ʠ ʩʘʤʦʪʝʢʦʤ. ʅʝʢʦʪʦʨʳʝ ʜʨʦʙʠʣʢʠ, 

ʜʣʷ ʧʦʜʘʯʠ ʧʣʦʭʦʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩʥʘʙʞʝʥʳ ʧʠʪʘʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ɼʨʦʙʠʣʢʘ ʩʝʨʠʠ ɼɿʈ (ʨʠʩʫʥʦʢ 1.4) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʥʫʜʠʪʝʣʴʥʫʶ ʧʦʜʘʯʫ 

ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʤʦʱʴ ʰʥʝʢʦʚʦʛʦ ʧʠʪʘʪʝʣʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʛʦʨʣʦʚʠʥʝ 

ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ 1. ʉʳʨʴʝ ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʨʧʫʩ 2 ʩ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʦʡ, ʛʜʝ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʟʤʝʣʴʯʝʥʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʫʜʘʨʦʚ ʤʦʣʦʪʢʦʚ, ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥʥʳʭ 

ʥʘ ʨʦʪʦʨʝ 3. ʀʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ ʚʳʚʦʜʠʪʩʷ ʠʟ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ. ʇʨʠʚʦʜ ʚʘʣʘ 

ʨʦʪʦʨʘ ʩ ʤʦʣʦʪʢʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 4 [23]. 

ɼʨʦʙʠʣʢʠ ʜʘʥʥʦʡ ʩʝʨʠʠ ʤʘʣʦ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ. 
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ʈʠʩʫʥʦʢ 1.4 ï ɼʨʦʙʠʣʢʘ ʩʝʨʠʠ ɼɿʈ: 

1 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 2 ï ʢʦʨʧʫʩ; 3 ï ʨʦʪʦʨ; 4 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 

 

ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʤʦʣʦʪʢʦʚʳʝ ʜʨʦʙʠʣʢʠ ʩʝʨʠʠ ʄɼʄ (ʨʠʩʫʥʦʢ 1.5) 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʦʥʢʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʩʫʭʠʭ ʧʨʦʜʫʢʪʦʚ. ʉʳʨʴʝ ʧʦʩʪʫʧʘʝʪ ʚ 

ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ 1. ʀʟʤʝʣʴʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʤʦʣʦʪʢʦʚ ʠ 

ʧʘʣʴʮʝʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʢʦʨʧʫʩʝ 2. ɼʨʦʙʠʣʢʘ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ, ʥʦ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [26]. ɼʨʦʙʠʣʢʠ ʜʘʥʥʦʡ ʩʝʨʠʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʵʥʝʨʛʦʝʤʢʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʧʘʨʫʩʥʦʩʪʠ. 

 

ʈʠʩʫʥʦʢ 1.5 ï ʄʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ ʩʝʨʠʠ ʄɼʄ: 

1 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 2 ï ʢʦʨʧʫʩ 
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ɼʨʦʙʠʣʢʘ ʟʝʨʥʘ ɼɿ-ʊ-1 (ʨʠʩʫʥʦʢ 1.6) ʠʤʝʝʪ ʢʦʤʧʣʝʢʪ ʩʤʝʥʥʳʭ ʨʝʰʝʪ, ʩ 

ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 4, 6 ʠ 8 ʤʤ. ʀʟʤʝʣʴʯʘʝʤʘʷ ʤʘʩʩʘ ʟʘʩʳʧʘʝʪʩʷ ʚ ʟʘʛʨʫʟʦʯʥʳʡ 

ʙʫʥʢʝʨ 1, ʚ ʢʦʪʦʨʦʤ ʟʘʛʨʫʟʦʯʥʘ ̫ʛʦʨʣʦʚʠʥʘ ʦʪʢʨʳʪʘ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʟʤʝʨʘ, ʠ 

ʚʳʩʳʧʘʝʪʩʷ ʚ ʢʦʨʧʫʩ 2 ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨ rʤʝʞʜʫ ʜʝʢʘʤʠ ʠ ʚʨʘʱʘʶʱʠʤʩʷ ʚ ʢʘʤʝʨʝ 

ʨʦʪʦʨʦʤ 3 ʩ ʰʘʨʥʠʨʥʦ ʧʦʜʚʝʰʝʥʥʳʤʠ ʤʦʣʦʪʢʘʤʠ 4. ʀʟʤʝʣʴʯʝʥʥʳʝ ʯʘʩʪʠʮʳ 

ʫʜʘʣʷʪʩʷ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʚ ʨʝʰʝʪʘʭ, ʘ ʨʘʟʤʝʨ ʯʘʩʪʠʮʳ, ʧʨʝʚʳʰʘʶʱʠʭ ʦʪʚʝʨʩʪʠ ̫

ʨʝʰʝʪʘ, ʩʥʦʚʘ ʟʘʭʚʘʪʳʚʘʶʪʩʷ ʤʦʣʦʪʢʘʤʠ ʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʤʝʣʴʯʝʥʠ.̫ ʂʦʛʜʘ ʦʜʥʘ ʩʪʦʨʦʥʘ ʤʦʣʦʪʦʚ 4 ʠʟʥʦʩʠʣʘʩʴ, ʤʦʣʦʪʢʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʝ ʨʘʙʦʪʘʚʰʝʡ ʩʪʦʨʦʥʦʡ ʠ ʬʠʢʩʠʨʫʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʧʘʣʴʮʝʚ 5 [60]. 

ɼʘʥʥʘʷ ʜʨʦʙʠʣʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʪʦʣʴʢʦ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

 

ʈʠʩʫʥʦʢ 1.6 ï ɼʨʦʙʠʣʢʘ ʟʝʨʥʘ ɼɿ-ʊ-1: 

1 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 2 ï ʢʦʨʧʫʩ; 3 ï ʨʦʪʦʨ; 4 ï ʤʦʣʦʪʦʢ; 5 ï ʧʘʣʝʮ 

 

ʄʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ ʩʝʨʠʠ Molot ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʩʫʭʠʭ ʧʨʦʜʫʢʪʦʚ ʚ ʤʫʢʫ. ɼʨʦʙʠʣʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [24]. 

ʌʨʘʢʮʠʷ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʪ 

ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʩ ʤʦʣʦʪʢʘʤʠ. ʇʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʣʫʟʛʠ 

ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʨʦʙʠʣʢʠ ʜʘʥʥʦʡ ʩʝʨʠʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʠʟ-ʟʘ ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʟʘʛʨʫʟʦʯʥʦʡ ʛʦʨʣʦʚʠʥʳ. 
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ʄʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ ɼʂʄ-5 (ʨʠʩʫʥʦʢ 1.7) ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ 

ʟʝʨʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʣʠʯʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʛʨʫʙʳʭ ʢʦʨʤʦʚ [2, 24, 69]. 

ɿʝʨʥʦ ʧʦʜʘʝʪʩʷ ʚ ʧʨʠʝʤʥʳʡ ʙʫʥʢʝʨ 2 ʟʘʛʨʫʟʦʯʥʳʤ ʰʥʝʢʦʤ 1. ʇʝʨʝʜ 

ʧʦʧʘʜʘʥʠʝʤ ʚ ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ 4 ʟʝʨʥʦ ʦʯʠʱʘʝʪʩʷ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʛʥʠʪʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ 3 ʠ ʧʦʩʣʝ ʯʝʛʦ ʧʦʧʘʜʘʝʪ ʚ ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ 

4. ʀʟʤʝʣʴʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʘʱʘʶʱʝʛʦʩʷ ʨʦʪʦʨʘ 5 ʩ 

ʤʦʣʦʪʢʘʤʠ 6 ʥʘ ʟʝʨʥʦ. 

 

ʈʠʩʫʥʦʢ 1.7 ï ʄʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ ɼʂʄ-5: 

1 ï ʟʘʛʨʫʟʦʯʥʳʡ ʰʥʝʢ; 2 ï ʧʨʠʝʤʥʳʡ ʙʫʥʢʝʨ; 3 ï ʤʘʛʥʠʪʥʳʡ ʩʝʧʘʨʘʪʦʨ; 4 ï 

ʜʨʦʙʠʣʴʥʘʷ ʢʘʤʝʨʘ; 5 ï ʨʦʪʦʨ; 6 ï ʤʦʣʦʪʦʢ; 7 ï ʜʝʢʘ; 8 ï ʚʳʛʨʫʟʥʦʡ ʰʥʝʢ 

 

ʇʨʠ ʫʜʘʨʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʰʘʨʥʠʨʥʦ-ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ ʨʦʪʦʨʝ ʤʦʣʦʪʢʦʚ 6 ʠ 

ʜʝʢ 7 ʟʝʨʥʦ ʠʟʤʝʣʴʯʘʝʪʩʷ ʠ ʫʜʘʣʷʝʪʩʷ ʠʟ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ. ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʠʟ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ ʥʘ ʚʳʛʨʫʟʥʦʡ ʰʥʝʢ 8. 

ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʛʨʫʟʥʦʛʦ ʰʥʝʢʘ 8 ʧʦʩʪʫʧʘʝʪ ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ. 

ɼʨʦʙʠʣʢʘ ʂɼʋ-2,0 (ʨʠʩʫʥʦʢ 1.8) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ 

ʚʩʝʭ ʚʠʜʦʚ ʟʝʨʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʛʨʫʙʳʭ ʠ ʩʦʯʥʳʭ ʢʦʨʤʦʚ [2, 62, 99, 104]. 

ʀʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʠʟ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ 1 ʧʦʧʘʜʘʝʪ ʚ ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ 

2, ʛʜʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʦʮʝʩʩʫ ʠʟʤʝʣʴʯʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʣʦʪʢʦʚ 3, ʨʝʰʝʪ 5, ʘ 

ʪʘʢʞʝ ʜʝʢ 4. ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʚ ʨʝʰʝʪʝ 5 ʠ ʧʦʩʨʝʜʩʪʚʦʤ 
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ʚʝʥʪʠʣʷʪʦʨʘ 6 ʫʜʘʣʷʝʪʩʷ ʚ ʮʠʢʣʦʥ 7, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʦʪʜʝʣʝʥʠʝ ʦʪ ʚʦʟʜʫʭʘ. 

ʏʝʨʝʟ ʰʣʶʟʦʚʦʡ ʟʘʪʚʦʨ 8 ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʚʳʛʨʫʞʘʝʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ. 

 

ʈʠʩʫʥʦʢ 1.8 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʦʨʤʦʜʨʦʙʠʣʢʠ ʂɼʋ-2,0: 

1 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 2 ï ʜʨʦʙʠʣʴʥʘʷ ʢʘʤʝʨʘ; 3 ï ʤʦʣʦʪʦʢ; 4 ï ʜʝʢʘ; 5 ï ʨʝʰʝʪʦ; 

6 ï ʚʝʥʪʠʣʷʪʦʨ; 7 ï ʮʠʢʣʦʥ; 8 ï ʰʣʶʟʦʚʦʡ ʟʘʪʚʦʨ 

 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʢʦʪʦʨʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʨʦʙʠʣʦʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ. 

ɼʨʦʙʠʣʢʠ ɼʂʄ-5 ʠ ʂɼʋ-2,0 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʪʦʣʴʢʦ 

ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʄʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ DFZC ʢʦʤʧʘʥʠʠ B¿hler (ʐʚʝʡʮʘʨʠʷ) ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʪʦʥʢʦʛʦ ʨʘʟʤʘʣʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʛʨʫʙʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʙʠʢʦʨʤʦʚ, ʤʫʢʦʤʦʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʠʦʤʘʩʩʳ [66]. ʇʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ 

ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʘʥʥʘʷ ʜʨʦʙʠʣʢʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʵʥʝʨʛʦʝʤʢʦʩʪʴ. 

ʌʨʘʥʮʫʟʩʢʘʷ ʬʠʨʤʘ çʉʦʢʘʤè ʚʳʧʫʩʢʘʝʪ ʤʦʣʦʪʢʦʚʳʝ ʜʨʦʙʠʣʢʠ çɸʪʦʤʘʢʩè ʩʦ 

ʩʚʦʙʦʜʥʦ ʧʦʜʚʝʰʝʥʥʳʤʠ ʤʦʣʦʪʢʘʤʠ [67]. 
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ɼʘʥʥʳʝ ʜʨʦʙʠʣʢʠ ʧʨʦʩʪʳ ʚ ʫʩʪʨʦʡʩʪʚʝ, ʘ ʪʘʢʞʝ ʠʤʝʶʪ ʥʝʦʙʭʦʜʠʤʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʠʤʳ ʥʘ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʟʘʚʦʜʘʭ ʜʣʷ 

ʠʟʤʝʣʴʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ. ʂʘʞʜʘʷ ʜʨʦʙʠʣʢʘ ʦʙʝʩʧʝʯʝʥʘ 

ʧʠʪʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ. 

ʇʠʪʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʀʟʤʝʣʴʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʟʘʙʠʨʘʝʪʩʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʚʩʘʩʳʚʘʶʱʝʛʦ ʪʠʧʘ. ʉʠʩʪʝʤʘ ʨʝʰʝʪ ʚ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʝ ʦʭʚʘʪʳʚʘʝʪ 

240°. 

ʄʦʣʦʪʢʠ ʠʟʛʦʪʦʚʣʷʶʪ ʠʟ ʩʧʝʮʠʘʣʴʥʦʡ ʩʪʘʣʠ, ʧʦʜʚʝʨʛʰʝʡʩʷ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ. ʅʘ ʤʦʣʦʪʢʘʭ ʠʤʝʶʪʩʷ ʨʠʬʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʜʨʦʙʠʣʢʠ ʥʝ ʩʥʠʞʘʝʪʩʷ ʠ ʧʨʦʬʠʣʴ ʨʠʬʣʝʥʳʭ ʤʦʣʦʪʢʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 

ʠʭ ʧʦʣʥʦʛʦ ʠʟʥʦʩʘ. ʂʘʞʜʳʡ ʤʦʣʦʪʦʢ ʧʝʨʬʦʨʠʨʦʚʘʥ ʜʚʫʤʷ ʦʪʚʝʨʩʪʠʷʤʠ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʝʛʦ ʧʦʜ ʯʝʪʳʨʴʤʷ ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ. ʇʦʣʦʞʝʥʠʝ ʚʩʝʭ 

ʤʦʣʦʪʢʦʚ ʠʟʤʝʥʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʦʜʠʥʘʢʦʚʳʤ ʤʝʪʦʜʦʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ 

ʨʘʚʥʦʚʝʩʠʝ ʨʦʪʦʨʘ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʳʭ ʤʦʣʦʪʢʦʚ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ʌʨʘʥʮʫʟʩʢʘʷ ʬʠʨʤʘ «Promillè ʚʳʧʫʩʢʘʝʪ ʤʦʣʦʪʢʦʚʳʝ ʜʨʦʙʠʣʢʠ «Promill». 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʘʥʥʳʭ ʜʨʦʙʠʣʦʢ ʷʚʣʷʶʪʩʷ ʜʨʦʙʠʣʴʥʘʷ ʢʘʤʝʨʘ ʩ 

ʦʪʢʠʜʳʚʘʶʱʝʡʩʷ ʢʨʳʰʢʦʡ, ʤʦʣʦʪʢʦʚʳʡ ʨʦʪʦʨ ʩ ʰʘʨʥʠʨʥʦ-ʟʘʢʨʝʧʣʝʥʥʳʤʠ 

ʤʦʣʦʪʢʘʤʠ, ʘ ʪʘʢʞʝ ʨʝʰʝʪʦ ʠ ʧʨʠʝʤʥʳʡ ʣʦʪʦʢ [82]. 

ʇʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʨʦʙʠʣʢʠ; 

ʥʘʠʙʦʣʴʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʧʦʜʚʠʞʥʳʤʠ ʤʦʣʦʪʢʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʪʨʠ ʨʷʜʘ ʠ ʫʢʨʝʧʣʝʥʥʳʭ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʜʨʦʙʠʣʢʠ, 

ʘ ʪʘʢʞʝ ʧʦʜʚʠʞʥʳʤʠ ʤʦʣʦʪʢʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʨʦʪʦʨʝ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʳʭ 

ʜʨʦʙʠʣʦʢ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʳʡ ʠʟʥʦʩ ʤʦʣʦʪʢʦʚ ʠ ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ. 

ʀʟʤʝʣʴʯʠʪʝʣʴ ʢʦʨʤʦʚ ʀɿʂɹ-1 (ʨʠʩʫʥʦʢ 1.9) ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʧʨʠʙʦʨʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʜʨʦʙʣʝʥʠʷ ʟʝʨʥʦʚʳʭ, ʠʟʤʝʣʴʯʝʥʠʷ ʪʨʘʚʳ, 

ʢʦʨʥʝʧʣʦʜʦʚ, ʣʠʩʪʴʝʚ, ʩʝʥʘ, ʩʦʣʦʤʳ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʢʦʨʤʘ. 
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ʈʠʩʫʥʦʢ 1.9 ï ʀɿʂɹ-1: 

1 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 2 ï ʢʦʨʧʫʩ; 3 ï ʟʘʩʣʦʥʢʘ; 4 ï ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ 

 

ɿʝʨʥʦ ʠʣʠ ʩʦʣʦʤʘ ʟʘʩʳʧʘʶʪʩʷ ʚ ʙʫʥʢʝʨ 1. ʇʦʜʘʯʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʢʦʨʧʫʩ 2 ʨʝʛʫʣʠʨʫʝʪʩʷ ʟʘʩʣʦʥʢʦʡ 3. ʇʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʝ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʣʦʪʢʦʚ, ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ ʨʦʪʦʨʝ. 

ʇʦʩʣʝ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ ʠʣʠ ʢʦʨʤʘ, ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʫʜʘʣʷʝʪʩʷ ʯʝʨʝʟ ʚʳʛʨʫʟʥʦʝ 

ʦʢʥʦ ʚ ʝʤʢʦʩʪʴ. ɺ ʢʦʤʧʣʝʢʪ ʚʭʦʜʪ̫ ʩʤʝʥʥʳʝ ʨʝʰʝʪʘ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ 2, 3, 4 

ʤʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʘ ʧʦʤʦʣʘ. 

ʌʠʨʤʘ çChristie Norrisè (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʚʳʧʫʩʢʘʝʪ ʤʦʣʦʪʢʦʚʳʝ ʜʨʦʙʠʣʢʠ 

ɺ21/2, ʚ ʢʦʪʦʨʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʥʘʢʣʦʥʥʳʭ ʟʫʙʯʘʪʳʭ ʧʣʘʩʪʠʥ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʟʘʛʨʫʟʦʯʥʦʡ ʛʦʨʣʦʚʠʥʝ. ɺ 

ʜʨʦʙʠʣʢʘʭ, ʚʳʧʫʩʢʘʝʤʳʭ ʬʠʨʤʦʡ çɼʞʠʟʘè (ʀʪʘʣʠʷ), ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʟʤʝʣʴʯʝʥʠʷ ʜʝʢʘ ʠʤʝʝʪ ʰʠʧʳ, ʧʨʠʚʘʨʝʥʥrʝ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ [35, 82, 107]. 

ɺr ʧʫʩʢʘʝʤʳʝ ʜʨʦʙʠʣʢʠ ʬʠʨʤʦʡ çʂʘʛʘʚʘè (ʗʧʦʥʠʷ) ʧʨʠʤʝʥʷʪʩʷ ʜʣʷ ʪʦʥʢʦʛʦ 

ʠʟʤʝʣʴʯʝʥʠʷ, ʧʠʪʘʶʱʠʡ ʧʘʪʨʫʙʦʢ ʫ ʢʦʪʦʨʳʭ ʩʤʝʱʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ. ʇʨʠ ʪʘʢʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʠʪʘʶʱʝʛʦ ʧʘʪʨʫʙʢʘ ʠʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʧʦʪʦʢʦʤ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʰʠʨʠʥʝ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠ ʁʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. [82, 107]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʤʦʣʦʪʢʦʚʳʝ 

ʜʨʦʙʠʣʢʠ, ʚʳʧʫʩʢʘʝʤʳʝ ʬʠʨʤʦʡ çVan Aarsenè (ʅʠʜʝʨʣʘʥʜʳ). ʂʦʥʩʪʨʫʢʮʠʷ ʜʘʥʥʳʭ 

ʜʨʦʙʠʣʦʢ ʧʨʦʩʪʘ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʫʯʪʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʨʤʦʚ: 
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ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪ rʚ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʘʭ; ʦʯʠʩʪʢʘ ʠʟʤʝʣʴʯʘʝʤʦʡ 

ʤʘʩʩʳ ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʛʥʠʪʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʦʪʘ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʚʩʝ 

ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʨʦʙʠʣʢʫ ʜʣʷ 

ʣʶʙʦʛʦ ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʟʘʚʦʜʘ [42, 107]. ʇʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ 

ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʘʥʥʘʷ ʜʨʦʙʠʣʢʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʠ ʥʠʟʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʌʠʨʤʘ ɸʣʴʧʠʥʝ (ʌʈɻ) ʚʳʧʫʩʢʘʝʪ ʙʝʩʩʠʪʦʚʳʝ ʫʜʘʨʥʦ-ʦʪʨʘʞʘʪʝʣʴʥʳʝ 

ʜʨʦʙʠʣʢʠ çʂʦʣʣʦʧʣʝʢʩè ʩ ʥʝʧʦʜʚʠʞʥʳʤ ʠ ʚʨʘʱʘʶʱʠʤʩʷ ʩʪʝʨʞʥʝʚʳʤʠ ʜʠʩʢʘʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚʥʫʪʨʠ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨ.r ʇʦʜʘʯʘ ʠʟʤʝʣʴʯʘʝʤʦʡ ʤʘʩʩʳ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɼʦʟʠʨʫʶʱʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦ ʧʦʜʘʝʪ 

ʧʨʦʜʫʢʪ ʢ ʤʘʛʥʠʪʫ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʤʝʪʘʣʣʦʧʨʠʤʝʩʝʡ. ʇʦʪʦʢ ʚʦʟʜʫʭʘ ʚ ʧʠʪʘʶʱʝʤ 

ʞʝʣʦʙʝ ʚʚʦʜʠʪ ʧʨʦʜʫʢʪ ʯʝʨʝʟ ʥʝʧʦʜʚʠʞʥʳʡ ʩʪʝʨʞʥʝʚʦʡ ʜʠʩʢ ʚʥʫʪʨʠ ʜʨʦʙʠʣʢʠ. 

ɺʨʘʱʘʶʱʠʡʩʷ ʜʠʩʢ ʟʘʭʚʘʪʳʚʘʝʪ ʝʛʦ ʠ ʨʘʩʧʨʝʜʝʣʷʝʪ ʨʘʚʥʦʤʝʨʥʦ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ. 

ʇʨʦʜʫʢʪ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʨʷʜʳ ʩʪʝʨʞʥʝʡ, ʧʦʜʚʝʨʛʘʝʪʩʷ ʫʜʘʨʥʦ-ʦʪʨʘʞʘʪʝʣʴʥʦʤʫ 

ʜʝʡʩʪʚʠʶ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ. ɿʘʪʝʤ 

ʦʥ ʧʦʧʘʜʘʝʪ ʚ ʩʙʦʨʥʫʶ ʢʘʤʝʨʫ ʠ ʚʳʭʦʜʠʪ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʚ ʜʥʝ ʜʨʦʙʠʣʢʠ ʥʘʨʫʞʫ. 

ʇʦʪʦʢ ʚʦʟʜʫʭʘ ʫʜʘʣʷʝʪʩʷ ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʬʠʣʴʪʨ [25, 27, 35]. ʂ ʥʝʜʦʩʪʘʪʢʘʤ 

ʜʘʥʥʳʭ ʜʨʦʙʠʣʦʢ ʦʪʥʦʩʠʪʩʷ ʥʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʟʤʝʨʘ ʬʨʘʢʮʠʠ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʙʳʩʪʨʦʝ ʠʟʥʘʰʠʚʘʥʠʝ ʤʦʣʦʪʢʦʚ. 

ʊʘʢʞʝ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʦʣʫʯʠʣʠ 

ʠʟʤʝʣʴʯʠʪʝʣʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ ʀʈʊ-165, ʀʈʊ-165-01, ʀʈʊ-80 [2, 68, 70]. ʆʜʥʘʢʦ, ʢʘʢ 

ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʠʟʤʝʣʴʯʝʥʠʝ ʣʫʟʛʫ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʠʟʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ 

ʧʨʦʮʝʩʩʘ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʦʙʟʦʨʘ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠʟʤʝʣʴʯʘʪʴ ʣʫʟʛʫ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʚʳʩʦʢʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ ʧʨʦʮʝʩʩʘ. 

ʆʩʥʦʚʥʳʤ ʠʟ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ ʷʚʣʷʝʪʩʷ ʜʨʦʙʠʣʴʥʳʡ 

ʙʘʨʘʙʘʥ ʩ ʰʘʨʥʠʨʥʦ-ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʥʝʤ ʤʦʣʦʪʢʘʤʠ. ʂ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ 
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ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʦʪʥʦʩʷʪʩʷ ʤʝʭʘʥʠʟʤʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʥʠʟʠʪʴ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʩʥʦʚʥʳʭ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʧʨʦʚʝʜʝʤ ʠʭ ʘʥʘʣʠʟ. 

 

1.3.1 ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ 

 

ʂ ʠʟʤʝʥʷʶʱʠʭ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʪʥʦʩʷʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʜʨʦʙʠʣʦʢ: ʤʦʣʦʪʢʠ, ʜʝʢʠ ʠ ʨʝʰʝʪʘ [2, 6, 7, 11, 35, 41, 

49, 53, 62, 80]. 

ʆʩʥʦʚʥʳʤ ʫʜʘʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʢʘʭ ʷʚʣʷʝʪʩʷ ʤʦʣʦʪʦʢ. 

ɼʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʠʤʝʥʷʶʪʩʷ ʤʦʣʦʪʢʠ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ [2, 41, 62, 68, 94, 97, 106, 107, 110, 111]. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʠ ʧʣʘʩʪʠʥʯʘʪʳʝ ʤʦʣʦʪʢʠ (ʨʠʩʫʥʦʢ 1.10), ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʧʨʷʤʦʫʛʦʣʴʥʳʝ (ʨʠʩʫʥʦʢ 1.10, ʘ, ʙ), ʩʦ ʩʪʫʧʝʥʯʘʪʳʤʠ ʢʦʥʮʘʤʠ (ʨʠʩʫʥʦʢ 1.10, ʚ, ʛ, 

ʜ) ʠ ʩʦʩʪʘʚʥʳʝ ʬʠʛʫʨʥʳʝ (ʨʠʩʫʥʦʢ 1.10, ʝ). ʇʨʠ ʥʘʣʠʯʠʠ ʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʜʣʷ 

ʧʘʣʴʮʝʚ ʤʦʣʦʪʢʠ ʧʦʩʣʝ ʠʟʥʦʩʘ ʧʝʨʝʜʥʝʛʦ ʨʘʙʦʯʝʛʦ ʫʛʣʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʚʝʨʥʫʪʳ ʠ 

ʚʪʦʨʠʯʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʘ ʤʦʣʦʪʢʠ ʩ ʜʚʫʤʷ ʦʪʚʝʨʩʪʠʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʦ ʯʝʪʳʨʝʭ ʨʘʟ. ʅʘʣʠʯʠʝ ʩʪʫʧʝʥʝʡ ʥʘ ʢʦʥʮʘʭ ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ ʧʣʝʥʯʘʪʳʭ ʠ ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʦʩʪʘʚʥʳʝ ʬʠʛʫʨʥʳʝ ʤʦʣʦʪʢʠ, 

ʚ ʦʩʥʦʚʥʦʤ ʥʘʰʣʠ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʢʨʫʧʥʦʢʫʩʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʞʤʳʭ, ʙʨʠʢʝʪʳ, ʢʫʩʢʦʚʘʷ ʩʦʣʴ, ʢʦʩʪʠ ʠ ʜʨ.) 
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ʈʠʩʫʥʦʢ 1.10 ï ʌʦʨʤʳ ʤʦʣʦʪʢʦʚ: 

ʘ, ʙ ï ʧʨʷʤʦʫʛʦʣʴʥʳʝ; ʚ, ʛ, ʜ ï ʩʦ ʩʪʫʧʝʥʯʘʪʳʤʠ ʢʦʥʮʘʤʠ; ʝ ï ʩʦʩʪʘʚʥʳʝ ʬʠʛʫʨʥʳʝ 

 

ʇʦ ʪʦʣʱʠʥʝ ʤʦʣʦʪʢʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʦʥʢʠʝ, ʥʦʨʤʘʣʴʥʳʝ ʠ ʪʦʣʩʪʳʝ [8]. 

ʊʦʥʢʠʝ ʤʦʣʦʪʢʠ (2 ï 3 ʤʤ) ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʩʳʧʫʯʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʩʪʝʙʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪ ʩʨʝʜʥʠʝ ʤʦʣʦʪʢʠ 

(6 ï 8 ʤʤ), ʪʦʣʩʪʳʝ ʤʦʣʦʪʢʠ (8 ï 12 ʤʤ) ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ 

ʢʨʫʧʥʦʢʫʩʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʄʦʣʦʪʢʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʡ ʠʣʠ ʤʘʨʛʘʥʮʦʚʠʩʪʦʡ ʩʪʘʣʠ ʩ 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʨʘʙʦʯʠʭ ʢʦʥʮʦʚ ʜʦ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ 390 ï 475 ʅɺ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʨʦʢ ʩʣʫʞʙʳ ʤʦʣʦʪʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 72 ʜʦ 280 ʯʘʩʦʚ [2, 7, 41, 49, 62, 

106]. 

ɼʝʢʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʠ ʚʤʝʩʪʝ ʩ ʨʝʰʝʪʦʤ ʷʚʣʷʶʪʩʷ 

ʥʝʧʦʜʚʠʞʥʳʤʠ ʯʘʩʪʷʤʠ ʜʨʦʙʠʣʢʠ, ʦ ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʪ ʫʜʘʨʝʥʠʝ ʯʘʩʪʠʮ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠ ʦʪʙʨʘʩʳʚʘʥʠʠ ʧʦʩʣʝ ʫʜʘʨʦʚ ʤʦʣʦʪʢʦʚ. ɼʝʢʠ ʙʳʚʘʶʪ 

ʩ ʨʠʬʣʝʥʦʡ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʣʠ ʨʝʰʝʪʯʘʪʳʤʠ, ʫʣʦʞʝʥʥʳʤʠ ʧʦʚʝʨʭ 

ʩʧʣʦʰʥʦʡ ʩʪʝʥʢʠ ʢʦʨʧʫʩʘ ʜʨʦʙʠʣʢʠ [43]. 

ʈʝʰʝʪʘ (ʨʠʩʫʥʦʢ 1.11) [2, 7, 41, 62, 68, 70, 94, 108, 111] ʩʣʫʞʘʪ ʜʣʷ ʚʳʚʦʜʘ 

ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʟ ʨʘʙʦʯʝʡ ʟʦʥʳ ʜʨʦʙʠʣʢʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʠʣʝʥʠʷ ʵʬʬʝʢʪʘ 

ʠʟʤʝʣʴʯʝʥʠʷ. ʈʝʰʝʪʘ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʣʠʩʪʦʚʦʡ ʩʪʘʣʠ ʪʦʣʱʠʥʦʡ ʦʪ 2 ʜʦ 8 ʤʤ ʠ ʧʦ 

ʢʦʥʩʪʨʫʢʮʠʠ ʦʥʠ ʙʳʚʘʶʪ ʛʣʘʜʢʠʝ (ʨʠʩʫʥʦʢ 1.11, ʘ, ʙ) ʠ ʯʝʰʫʡʯʘʪʳʝ (ʨʠʩʫʥʦʢ 1.11, 

ʚ, ʛ). ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠ ̫ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪʚʝʨʩʪʠʷ 

ʚ ʨʝʰʝʪʘʭ ʜʝʣʘʶʪ ʢʦʥʠʯʝʩʢʦʡ ʬʦʨʤ.r ʏʝʰʫʡʯʘʪʳʝ ʨʝʰʝʪʘ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 
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ʧʦʣʫʦʚʘʣʴʥʦʡ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʠʤʝʶʪ ʦʩʪʨʦʰʝʨʦʭʦʚʘʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʱʫʶ ʵʬʬʝʢʪ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʛʣʘʜʢʠʤʠ ʨʝʰʝʪʘʤʠ. 

 

ʈʠʩʫʥʦʢ 1.11 ï ʈʝʰʝʪʘ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ: 

ʘ, ʙ ï ʛʣʘʜʢʠʝ; ʚ, ʛ - ʯʝʰʫʡʯʘʪʳʝ 

 

ʆʙʳʯʥʦ ʢ ʜʨʦʙʠʣʢʝ ʧʨʠʣʘʛʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʤʝʥʥʳʭ ʨʝʰʝʪ ʩ ʨʘʟʣʠʯʥʦʡ 

ʚʝʣʠʯʠʥʦʡ ʦʪʚʝʨʩʪʠʡ. ʉʤʝʥʦʡ ʨʝʰʝʪ ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ 

ʠʟʤʝʣʴʯʝʥʠʷ. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʩʨʝʜʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʜʨʦʙʠʣʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʤʦʣʦʪʢʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʬʦʨʤʝ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʝʜʦʩʪʘʪʢʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʣʦʪʢʦʚ, ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʦʣʦʪʢʘ ʩ ʠʟʤʝʣʴʯʘʝʤʦʡ ʤʘʩʩʦʡ [6]. 

ʄʦʣʦʪʢʠ, ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʨʦʪʦʨ ʜʨʦʙʠʣʢʠ ʟʘʭʚʘʪʳʚʘʶʪ ʠʟʤʝʣʴʯʘʝʤʫʶ 

ʤʘʩʩʫ ʠ ʥʘʥʦʩʷʪ ʫʜʘʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʫʚʣʝʢʘʷ ʝʛʦ ʚʦ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ, 

ʦʙʨʘʟʫʷ ʧʨʠ ʵʪʦʤ ʚʦʟʜʫʰʥʦ-ʧʨʦʜʫʢʪʦʚʳʡ ʩʣʦʡ, ʜʚʠʞʫʱʠʡʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʨʘʝɦʥʠʷ ʨʦʪʦʨʘ. ʇʦʜʣʝʞʘʱʠʝ ʠʟʤʝʣʴʯʝʥʠʶ ʯʘʩʪʠʮʳ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʚʦʟʜʫʰʥʦ-
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ʧʨʦʜʫʢʪʦʚʦʤ ʩʣʦʝ ʪʘʢ, ʯʪʦ ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʞʝ ʢ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʰʝʪʘ, ʧʨʝʛʨʘʞʜʘ ̫ʧʫʪʴ ʫʜʘʣʝʥʠʷ ʠʟ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ ʯʘʩʪʠʮʘʤ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʥʠʤʠ. ʇʨʠ ʜʘʥʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʯʘʩʪʠʮ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʢʨʫʧʥʳʤ ʯʘʩʪʠʮʘʤ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦ ʧʦʧʘʩʪʴ ʧʦʜ ʫʜʘʨʳ ʤʦʣʦʪʢʦʚ, ʘ 

ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʦʛʦ ʫʜʘʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʣʦʪʢʦʚ 

ʧʝʨʝʠʟʤʝʣʴʯʘʶʪʩʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ [2, 6, 8, 11, 16, 35, 42, 49, 62, 69, 71, 97, 99, 

111]. 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʤʦʣʦʪʢʠ ʦʪʢʣʦʥʷʪʁʩʷ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʠʣʘ ʫʜʘʨʘ ʙʫʜʝʪ ʩʣʘʙʝʝ, ʘ ʯʘʩʪʠʮʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʢʦʣʴʞʝʥʠʶ ʚʜʦʣʴ ʛʨʘʥʠ ʤʦʣʦʪʢʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʤʝʣʴʯʝʥʠʷ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʣʦʪʢʦʚ ʩʦ ʩʪʫʧʝʥʯʘʪʦʡ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʣʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʠʭ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

1.3.2 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʘʥʘʣʠʟ ʧʠʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ 

 

ɺʘʞʥʳʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʢʘʭ ʷʚʣʷʝʪʩʷ 

ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʝʤʢʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʩʪʝʯʝʥʠʷ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʜʨʦʙʠʣʢʠ. 

ɺʦʧʨʦʩʦʤ ʠʩʪʝʯʝʥʠʷ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʫʥʢʝʨʦʚ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ: ɸʣʬʝʨʦʚ ʂ.ɺ., ɿʝʥʢʦʚ ʈ.ʃ., ʈʦʛʠʥʩʢʠʡ ɻ.ɸ. ɽʣʠʩʝʝʚ ʄ.ʉ., 

ʌʫʬʘʯʝʚ ɺ.ʉ., ʂʫʥʘʢʦʚ ɺ.ʉ., ɻʷʯʝʚ ʃ.ɺ. ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ [3, 4, 22, 32, 33, 46, 48, 87]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʩʪʝʯʝʥʠʝ ʠʟʤʝʣʴʯʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ 

ʙʳʚʘʝʪ ʥʦʨʤʘʣʴʥʦʝ, ʩʧʣʦʰʥʦʝ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʠʩʪʝʯʝʥʠʠ 

ʯʘʩʪʠʮʳ ʥʘʭʦʜʷʪʩʷ ʣʠʰʴ ʚ ʟʦʥʝ ʩʪʦʣʙʘ ʤʘʪʝʨʠʘʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘʜ ʚʳʛʨʫʟʥʳʤ 

ʦʪʚʝʨʩʪʠʝʤ ʙʫʥʢʝʨʘ (ʨʠʩʫʥʦʢ 1.12, ʘ). ʉʚʦʙʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʨʦʥʢʫ, ʚʜʦʣʴ ʩʪʝʥʦʢ ʢʦʪʦʨʦʡ ʯʘʩʪʠʮʳ 
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ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʟʦʥʫ. ʄʘʪʝʨʠʘʣ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʦʢʦʣʦ ʩʪʝʥʦʢ ʙʫʥʢʝʨʘ, ʦʙʨʘʟʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʤʝʨʪʚʳʝè ʟʦʥʳ. 

ɺ ʵʪʠʭ ʟʦʥʘʭ ʯʘʩʪʠʮʳ ʤʘʪʝʨʠʘʣʘ ʥʝʧʦʜʚʠʞʥʳ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʦʨʦʥʢʘ, 

ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝ ʜʦʩʪʠʛʥʝʪ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ. 

 
                                                              ʘ                             ʙ 

ʈʠʩʫʥʦʢ 1.12 ï ʉʭʝʤʳ ʠʩʪʝʯʝʥʠʷ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʫʥʢʝʨʦʚ: 

ʘ ï ʥʦʨʤʘʣʴʥʦʝ; ʙ ï ʩʧʣʦʰʥʦʝ 

 

ʇʨʠ ʩʧʣʦʰʥʦʤ ʠʩʪʝʯʝʥʠʠ ʚʩʝ ʯʘʩʪʠʮʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʟʘʛʨʫʟʦʯʥʦʤ ʙʫʥʢʝʨʝ ʥʘʭʦʜʷʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʜʚʠʞʝʥʠʠ (ʨʠʩʫʥʦʢ 1.12, ʙ) [3, 33, 

87]. ʉʚʦʙʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝ ʠʤʝʝʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ 

ʚʦʨʦʥʢʠ, ʚʩʝ ʪʦʯʢʠ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʫʩʢʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʇʨʠ ʩʧʣʦʰʥʦʡ 

ʬʦʨʤʝ ʠʩʪʝʯʝʥʠʷ ʚ ʟʘʛʨʫʟʦʯʥʦʤ ʙʫʥʢʝʨʝ ʦʪʩʫʪʩʪʚʫʶʪ çʤʝʨʪʚʳʝè ʟʦʥʳ ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʚʥʠʚʘʪʴ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʧʦʪʦʢ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʠʩʪʝʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʳʧʫʩʢʝ ʠʟ ʙʫʥʢʝʨʘ ʩʠʣʴʥʦ 

ʘʵʨʠʨʦʚʘʥʥʦʛʦ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʥʪʝʥʩʠʚʥʳʭ ʝʛʦ ʚʠʙʨʘʮʠʷʭ. 

ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʛʨʫʟʦʯʥʳʭ ʙʫʥʢʝʨʦʚ ʚʳʷʚʠʣ ʨʷʜ 

ʧʨʦʙʣʝʤ ʠʩʪʝʯʝʥʠʷ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʥʠʞʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ: ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʠʩʪʝʯʝʥʠʝ, ʩʚʦʜʦʦʙʨʘʟʦʚʘʥʠʝ, 

ʥʘʣʠʯʠʝ çʤʝʨʪʚʳʭè ʟʦʥ ʚ ʧʦʣʦʩʪʠ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʩʨʝʜʠʥʥʦʛʦ 

ʪʝʯʝʥʠʷ ʠ ʢʦʣʝʙʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ [3, 32, 33, 46, 48, 87]. 
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʩʝ ʤʘʪʝʨʠʘʣʳ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ʣʝʛʢʦʩʳʧʫʯʠʝ ʠ ʪʨʫʜʥʦʩʳʧʫʯʠʝ: 

ʊʨʫʜʥʦʩʳʧʫʯʠʝ ʤʘʪʝʨʠʘʣʳ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪ ʠʟ ʯʘʩʪʠʮ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʬʦʨʤʳ, ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʪʨʝʥʠʷ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʮʝʧʣʷʝʤʦʩʪʠ ʤʝʞʜʫ ʥʠʤʠ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʮʝʩʩʫ 

ʠʩʪʝʯʝʥʠ.̫ 

ʅʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʤʠ ʠʟʤʝʣʴʯʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʣʫʟʛʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʛʨʝʯʠʭʠ, ʧʨʦʩʘ) ʩʦʩʪʘʚʣʷʝʪ 85 é 270 ʢʛ/ʤ3, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ 

ʠʭ ʧʣʦʭʦʡ ʩʳʧʫʯʝʩʪʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʟʦʨʘ ʥʘʫʯʥʳʭ ʠ ʧʘʪʝʥʪʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘʤʠ 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʠʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʦʪʚʝʯʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ï ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʜʝʞʥʦʩʪʠ 

ʨʘʙʦʪʳ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʟʘʪʨʘʪʘʤ ʵʥʝʨʛʠʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʠʪʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʦʢ 1.13. 

 

ʈʠʩʫʥʦʢ 1.13 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʠʪʘʪʝʣʝʡ 

 

ʇʨʠ ʚʳʙʦʨʝ ʠ ʨʘʟʨʘʙʦʪʢʝ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ 

ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

- ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʠ ʨʘʚʥʦʤʝʨʥʫʶ ʧʦʜʘʯʫ ʤʘʪʝʨʠʘʣʘ; 

- ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ 

ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ; 
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- ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʘʯʫ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʃʝʥʪʦʯʥʳʝ, ʧʣʘʩʪʠʥʯʘʪʳʝ ʠ ʮʝʧʥʳʝ ʧʠʪʘʪʝʣʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʚʣʘʞʥʳʭ ʠ 

ʩʣʝʞʘʚʰʠʭʩʷ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʦʢʫʩʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢʦʛʦ ʪʠʧʘ ʧʠʪʘʪʝʣʠ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ  rʚ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʢʘʭ, ʪʘʢ ʢʘʢ ʷʚʣʷʶʪʩʷ ʥʝ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʠʟ-ʟʘ ʠʭ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ [8, 35, 68, 70, 110, 111]. 

ʂʘʯʘʶʱʠʝʩʷ, ʧʣʫʥʞʝʨʥʳʝ ʠ ʤʘʷʪʥʠʢʦʚʳʝ ʧʠʪʘʪʝʣʠ ʪʘʢʞʝ ʤʘʣʦʧʨʠʤʝʥʠʤʳ 

ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʡ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ [11]. 

ʅʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ ʥʘʰʣʠ 

ʧʠʪʘʪʝʣʠ ʩ ʚʨʘʱʘʶʱʠʤʩʷ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ [11]. 

ɺʠʥʪʦʚʳʝ ʧʠʪʘʪʝʣʠ (ʨʠʩʫʥʦʢ 1.14) ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʜʘʯʠ ʭʦʨʦʰʦʩʳʧʫʯʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʦʪ ʤʝʣʢʦʢʫʩʢʦʚʳʭ ʜʦ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ. ʅʝʜʦʩʪʘʪʢʦʤ ʚʠʥʪʦʚʳʭ 

ʧʠʪʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʠʭ ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ [3, 36, 55, 87]. 

 

ʈʠʩʫʥʦʢ 1.14 ï ʉʭʝʤʘ ʚʠʥʪʦʚʦʛʦ ʧʠʪʘʪʝʣʷ 

 

ʊʘʨʝʣʴʯʘʪʳʝ ʧʠʪʘʪʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʭʦʨʦʰʦʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʠʭ ʧʠʪʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʠʟʢʦʡ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʴʶ. 

ɹʘʨʘʙʘʥʥʳʝ ʧʠʪʘʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ. ʇʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʘʨʘʙʘʥʥʳʭ ʜʦʟʘʪʦʨʦʚ 

ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʘʭ ʂʫʣʘʢʦʚʩʢʦʛʦ ʀ.ɺ., ʄʝʣʴʥʠʢʦʚʘ ʉ.ɺ., ʄʫʭʠʥʘ ɺ.ɸ. ʠ ʜʨ. [17, 

36, 49, 62, 68, 87, 108, 109]. 
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ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʧʨʠʟʥʘʢʘʤ ʙʘʨʘʙʘʥʥʳʝ ʧʠʪʘʪʝʣʠ ʨʘʟʣʠʯʘʶʪʩʷ ʥʘ: 

- ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʨʠʩʫʥʦʢ 1.15, ʘ); 

- ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩ ʨʠʬʣʝʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʨʠʩʫʥʦʢ 1.15, ʙ). 

 
                                             ʘ                                             ʙ 

ʈʠʩʫʥʦʢ 1.15 ï ʉʭʝʤʳ ʙʘʨʘʙʘʥʥʳʭ ʧʠʪʘʪʝʣʝʡ: 

ʘ ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ; ʙ ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩ ʨʠʬʣʝʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ 

 

ʇʠʪʘʪʝʣʠ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ 

ʢʦʨʧʫʩ ʩ ʧʨʠʝʤʥʳʤ ʙʫʥʢʝʨʦʤ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʛʣʘʜʢʠʡ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʙʘʨʘʙʘʥ. ʊʘʢʠʝ ʧʠʪʘʪʝʣʠ ʥʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʪʨʫʜʥʦʩʳʧʫʯʠʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʠʟ-ʟʘ ʧʨʠʣʠʧʘʥʠʷ ʠʭ ʢ ʙʘʨʘʙʘʥʫ ʠ ʟʘʙʠʚʘʥʠʷ ʝʛʦ. 

ʇʠʪʘʪʝʣʠ ʩ ʨʠʬʣʝʥʳʤ ʙʘʨʘʙʘʥʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ ʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʦ ʪʘʢʠʝ ʧʠʪʘʪʝʣʠ ʢʘʢ ʧʨʘʚʠʣʦ 

ʤʘʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳ. 

ʇʠʪʘʪʝʣʠ ʩ ʷʯʝʠʩʪʳʤ ʙʘʨʘʙʘʥʦʤ (ʨʠʩʫʥʦʢ 1.16) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʜʘʯʠ 

ʪʨʫʜʥʦʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

 

ʈʠʩʫʥʦʢ 1.16 ï ʉʭʝʤʘ ʧʠʪʘʪʝʣʷ ʩ ʷʯʝʠʩʪʳʤ ʙʘʨʘʙʘʥʦʤ: 

1 ï ʨʦʪʦʨ; 2 ï ʷʯʝʡʢʘ ʙʘʨʘʙʘʥʘ 
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ʇʠʪʘʪʝʣʠ ʩ ʣʦʧʘʩʪʥʳʤ ʙʘʨʘʙʘʥʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʭʦʨʦʰʦ ʩʳʧʫʯʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʠʪʘʪʝʣʠ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʠʪʘʪʝʣʠ ʩ 

ʷʯʝʠʩʪʳʤ ʙʘʨʘʙʘʥʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʚʠʥʪʦʚʳʤʠ, ʷʯʝʡʢʠ (ʞʝʣʦʙʘ) ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʳ 

ʧʦ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ. 

 

1.4 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʥ̫ʠʝ ʥʘ ɻʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʠ 

ʨʘʙʦʪʫ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ, ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʵʥʝʨʛʦʝʤʢʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʚ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʢʘʭ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ, 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ [6, 7, 11, 16, 21, 50, 52, 62, 70, 80, 83, 84, 96, 101, 

105, 110]. 

1. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ: 

- ʩʧʦʩʦʙ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʡ ʤʘʩʩʳ; 

- ʨʘʟʤʝʨʳ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ ʠ ʨʦʪʦʨʘ; 

- ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʤʦʣʦʪʢʦʚ; 

- ʢʦʣʠʯʝʩʪʚʦ ʧʘʢʝʪʦʚ ʤʦʣʦʪʢʦʚ ʠ ʤʦʣʦʪʢʦʚ ʚ ʧʘʢʝʪʝ; 

- ʧʦʨʷʜʦʢ ʨʘʩʩʪʘʥʦʚʢʠ ʤʦʣʦʪʢʦʚ; 

- ʟʘʟʦʨ ʤʝʞʜʫ ʢʦʥʮʘʤʠ ʤʦʣʦʪʢʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʝʰʝʪʘ; 

- ʪʠʧ ʨʝʰʝʪʘ, ʝʛʦ ʪʦʣʱʠʥʘ, ʨʘʟʤʝʨ ʠ ʬʦʨʤʘ ʦʪʚʝʨʩʪʠʡ; 

- ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʨʘʟʤʝʨ ʜʝʢʠ. 

2. ɼʠʥʘʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: 

- ʩʢʦʨʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ; 

- ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʤʦʣʦʪʢʦʚ; 

- ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʜʨʦʙʠʣʢʠ; 
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- ʦʪʢʣʦʥʝʥʠʝ ʤʦʣʦʪʢʦʚ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ; 

- ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨʘ. 

3. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: 

- ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʦʜʧʨʝʩʩʦʚʳʚʘʥʠʝ ʠʟʤʝʣʴʯʘʝʤʦʡ ʤʘʩʩʳ; 

- ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

- ʤʦʜʫʣʴ ʧʦʤʦʣʘ ʠ ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʊʘʢ ʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ 

ʦʢʘʟʳʚʘʶʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʥʘʩʳʧʥʘʷ 

ʧʣʦʪʥʦʩʪʴ, ʚʣʘʞʥʦʩʪʴ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʠ ʜʨ.) [11, 80, 106]. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʦʙʠʣʦʢ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʪʠʧʘʤ, ʢʦʥʩʪʨʫʢʮʠʠ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ [6, 7, 11, 16, 21, 27, 31, 34, 35, 43, 44, 50, 52, 62, 70, 

80, 83, 84, 96, 101] ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʚʷʱʝʥʦ ʚʣʠʷʥʠ ʁʧʨʠʚʝʜʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʃʫʟʛʘ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʩʚʦʠʤ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʦʪ ʟʝʨʥʘ. ʇʦʵʪʦʤʫ, ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʤʦʣʦʪʢʦʚʳʤʠ ʜʨʦʙʠʣʢʘʤʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ. 

 

1.4.1 ɺʣʠʷʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ 

 

ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʚ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʢʘʭ ʷʚʣʷʶʪʩʷ ʜʠʘʤʝʪʨ 

ʠ ʜʣʠʥʘ ʨʦʪʦʨʘ [6, 11, 35, 62]. 

ʉ.ɺ. ʄʝʣʴʥʠʢʦʚ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʘʩʯʝʪʝ ʨʦʪʦʨʦʚ 

ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʘʣʠʯʠʝ ʜʚʫʭ ʪʠʧʦʚ ʨʦʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʜʠʘʤʝʪʨʘ D ʠ ʜʣʠʥʳ L (ʨʠʩʫʥʦʢ 1.19) 

ʵʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ [6]: 

2...1/
1

== LDK  ʠ .7...4/
2

== LDK  
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ʋ ʨʦʪʦʨʦʚ ʧʝʨʚʦʛʦ ʪʠʧʘ (ʨʠʩʫʥʦʢ 1.17, ʘ) ʜʦ 50% ʠʭ ʤʘʩʩʳ ʚ ʦʩʥʦʚʥʦʤ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʧʘʢʝʪʘʭ ʤʦʣʦʪʢʦʚ ʚʙʣʠʟʠ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʩʝʚʦʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢ. ɼʦʩʪʦʠʥʩʪʚʦʤ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʨʦʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʣʝʛʯʝ ʧʦʜʜʘʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʙʘʣʘʥʩʠʨʦʚʢʝ, ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʧʦʯʪʠ ʨʘʚʥʦʦʩʥʳʡ ʵʣʣʠʧʩʦʠʜ ʠʥʝʨʮʠʠ, ʧʦ ʬʦʨʤʝ 

ʙʣʠʟʢʠʡ ʢ ʰʘʨʫ [6]. 

 

                                       ʘ                                                   ʙ 

ʈʠʩʫʥʦʢ 1.17 ï ʊʠʧʳ ʨʦʪʦʨʦʚ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ: 

ʘ ï ʧʝʨʚʦʛʦ ʪʠʧʘ; ʙ ï ʚʪʦʨʦʛʦ ʪʠʧʘ 

 

ʄʘʩʩʘ ʤʦʣʦʪʢʦʚ ʫ ʨʦʪʦʨʦʚ ʚʪʦʨʦʛʦ ʪʠʧʘ (ʨʠʩʫʥʦʢ 1.17, ʙ) ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 

ʣʠʰʴ 15 é 20% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʙʘʨʘʙʘʥʘ. ʇʘʢʝʪʳ ʤʦʣʦʪʢʦʚ ʫʜʘʣʝʥʳ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʳʡ ʪʠʧ ʨʦʪʦʨʦʚ 

ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʩʝʚʳʭ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ ʠ ʤʘʭʦʚʳʤ 

ʤʦʤʝʥʪʦʤ [6, 111]. 

ʇʝʨʝʤʝʱʝʥʠʝ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʥʫʪʨʠ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨ r ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʜʠʘʤʝʪʨʘ ʨʦʪʦʨʘ [6, 7, 62, 70, 71, 106]. ʏʝʤ ʤʝʥʴʰʝ 

ʜʘʥʥʳʡ ʜʠʘʤʝʪʨ, ʪʝʤ ʤʝʥʝʝ ʵʥʝʨʛʦʝʤʢʠʤ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ 

ʤʘʪʝʨʠʘʣʘ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʙʠʨʘʪʴ ʜʠʘʤʝʪʨ ʨʦʪʦʨʘ ʚ ʧʨʝʜʝʣʘʭ 0,2 é 0,5 ʤ. 

ɸʚʪʦʨʳ [7, 11, 68, 70, 99] ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʜʣʷ ʤʦʣʦʪʢʦʚʳʭ 

ʜʨʦʙʠʣʦʢ ʩ ʜʠʘʤʝʪʨʦʤ ʨʦʪʦʨʘ ʨʘʚʥʳʤ 0,5 ʤ ʦʧʪʠʤʘʣʴʥʳʤ ʯʠʩʣʦ ʧʘʢʝʪʦʚ ʤʦʣʦʪʢʦʚ 

ʷʚʣʷʝʪʩʷ 9 ï 10. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʘʢʝʪʦʚ, ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ [80]. 
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ʆʩʥʦʚʥʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʜʨʦʙʠʣʢʠ ʷʚʣʷʶʪʩʷ ʤʦʣʦʪʢʠ [4]. ɺʣʠʷʥʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʣʦʪʢʦʚ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʜʨʦʙʠʣʢʠ ʠʟʫʯʘʣʠ 

ʤʥʦʛʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ [117 - 126], ʢʦʪʦʨʳʝ ʚʳʷʚʠʣʠ, ʯʪʦ 

ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʤʦʣʦʪʢʘʤʠ ʪʦʣʱʠʥʦʡ 1,5 é 

2,5 ʤʤ. ʉʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 5 é 7%. 

ʆʜʥʘʢʦ, ɹ.ɼ. ʈʘʙʠʥʦʚʠʯ [11, 68, 70, 110] ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ 

ʤʦʣʦʪʢʘ ʩ 3 ʜʦ 2 ʤʤ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ 3 é 4%, ʪʘʢʞʝ 

ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʈʷʜ ʫʯʝʥʳʭ [50, 80, 120], ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʤʦʣʦʪʢʦʚ ʥʘ ʨʦʪʦʨʝ, 

ʦʜʥʘʢʦ ʘʚʪʦʨʳ [6, 7, 99, 103, 107, 113] ʩʯʠʪʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʤʦʣʦʪʢʦʚ 

ʧʨʠʚʦʜʠʪ ʣʠʰʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʦʱʥʦʩʪʠ ʥʘ ʧʨʠʚʦʜ ʨʦʪʦʨʘ ʙʝʟ ʚʦʟʨʘʩʪʘʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʈʘʩʩʪʘʥʦʚʢʫ ʤʦʣʦʪʢʦʚ ʥʘ ʨʦʪʦʨʝ ʧʨʦʚʦʜʷʪ ʩ ʪʘʢʠʤ ʨʘʩʯʝʪʦʤ, ʯʪʦʙʳ 

ʠʟʤʝʣʴʯʘʝʤʘʷ ʤʘʩʩʘ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʜʣʠʥʝ ʨʦʪʦʨʘ ʢʘʢ ʤʦʞʥʦ 

ʨʘʚʥʦʤʝʨʥʝʝ [4]. ʕʪʦ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪ ɹʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʤʦʣʦʪʢʦʚ ʥʘ ʨʦʪʦʨʝ ʧʦ 

ʩʭʦʜʷʱʠʤʩʷ ʚʠʥʪʦʚʳʤ ʣʠʥʠʷʤ. ʊʘʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʤʦʣʦʪʢʦʚ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʩʨʦʢ ʩʣʫʞʙʳ ʤʦʣʦʪʢʦʚ ʙʝʟ ʠʭ ʧʝʨʝʩʪʘʥʦʚʢʠ ʧʨʠʤʝʨʥʦ ʥʘ 20%, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʨʦʙʠʣʢʠ ʥʘ 10% ʧʦ ʩʨʘʚʥʝʥʠʶ ʜʨʫʛʠʤʠ ʩʭʝʤʘʤʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ [2, 4, 6, 11, 48, 68]. 

ɺ.ʀ. ʉʳʨʦʚʘʪʢʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [11, 99] ʧʨʝʜʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʦʣʦʪʢʦʚ ʩ 

ʦʩʪʨʳʤʠ ʛʨʘʥʷʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʤʦʞʥʦ ʧʦʚʳhʝʥʠʝ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ. 

ɼʝʢʘ ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ [7, 11, 68, 70] ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʨʤʦʞʝʥʠʶ ʠ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʟʤʝʣʴʯʝʥʠʶ, ʯʪʦ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ. 

ɻʫʜʢʦʚ ɸ.ʅ. ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʘʙʦʪ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʝʣʘʝʪ 

ʚʳʚʦʜ ʦ ʚʣʠʷʥʠʠ ʜʝʢʠ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ, ʥʦ ʪʘʢʞʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ 

ʩʯʠʪʘʝʪ ʚʦʟʤʦʞʥʳʤ ʟʘʤʝʥʠʪʴ ʜʝʢʫ ʥʘ ʨʝʰʝʪʦ [6, 11, 29, 34, 48, 62]. 

ʈʝʰʝʪʦ, ʥʘʨʷʜʫ ʩ ʤʦʣʦʪʢʘʤʠ ʠ ʜʝʢʦʡ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ ʠ ʦʧʨʝʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 
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ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ. 

ɺʣʠʷʥʠ ʁʨʝʰʝʪʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ 

ʧʦʩʚʷʱʝʥʦ ʤʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ [11, 13, 21, 27, 35, 58, 70, 95, 105, 107, 111]. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [6, 107, 110] ʦʩʥʦʚʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʦʥʝ ʨʝʰʝʪʘ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʧʦʵʪʦʤʫ ʫʛʦʣ ʦʙʭʚʘʪʘ 

ʨʝʰʝʪʦʤ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 120 é 360Á. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʜʨʦʙʠʣʢʠ, 

ʷʚʣʷʝʪʩ ̫ ʟʘʟʦʨ ʤʝʞʜʫ ʢʦʥʮʘʤʠ ʤʦʣʦʪʢʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʝʰʝʪʘ. ʆʪ ʝʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʨʦʙʠʣʢʠ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʦ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ [6]. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [11, 14, 22, 48, 105] ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʶʪ ʫʚʝʣʠʯʠʪʴ ʟʘʟʦʨ ʜʦ 15 é 25 ʤʤ, ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 15%, ʘ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ 

ʩʥʠʞʘʝʪʩʷ ʥʘ 17 é 20%. 

ɼʨʫʛʠʝ ʘʚʪʦʨʳ [106, 109, 111, 113], ʠʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʘʟʦʨʘ ʚ ʧʨʝʜʝʣʘʭ 1,5 é 2,0 ʤʤ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʛʦʪʦʚʳʡ 

ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʚʳʨʘʚʥʝʥʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ [11]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʠʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ [45]: 

- ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʴ ʦʭʚʘʪʘ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ ʨʝʰʝʪʦʤ, ʪʘʢ 

ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʠʟʤʝʣʴʯʝʥʥʳʭ 

ʯʘʩʪʠʮ ʠʟ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ; 

- ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʟʘʟʦʨʘ ʤʝʞʜʫ ʢʦʥʮʘʤʠ ʤʦʣʦʪʢʦʚ ʠ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʝʰʝʪʘ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʜʨʦʙʠʣʢʠ; 

- ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʘʪʴ ʪʦʣʱʠʥʫ ʤʦʣʦʪʢʦʚ ʜʦ 1,5 é 2,5 ʤʤ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʨʦʙʠʣʢʠ ʥʘ 5 é 7 %. 
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1.4.2 ɺʣʠʷʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ 

 

ɺʣʠʷʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚʳʭ 

ʜʨʦʙʠʣʦʢ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ, ʪʘʢ ʠ 

ʟʘʨʫʙʝʞʥʳʤʠ. 

ɻʝʨʥʝʪ ʄ.ʄ. ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʤʦʣʦʪʢʠ ʧʨʠ ʨʘʙʦʪʝ ʜʨʦʙʠʣʢʠ ʧʦʜʚʝʨʞʝʥʳ 

ʢʦʣʝʙʘʥʠʷʤ ʠ ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʣʦʪʢʠ, ʫʨʘʚʥʦʚʝʰʝʥʥʳʝ ʥʘ ʫʜʘʨ [11, 106]. 

ɺ ʟʦʥʝ ʟʘʛʨʫʟʢʠ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʠʤʝʝʪʩʷ ʚʦʟʜʫʰʥʳʡ 

ʧʦʪʦʢ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʧʦʩʪʫʧʘʶʱʝʡ ʤʘʩʩʝ ʤʘʪʝʨʠʘʣʘ. ʇʦʵʪʦʤʫ ʚ 

ʨʘʙʦʪʝ [68, 70, 110] ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʚʚʦʜʠʪʴ ʠʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʚ ʨʘʙʦʯʫʶ 

ʢʘʤʝʨʫ ʩ ʥʝʢʦʪʦʨʦʡ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ.  

ʆʩʥʦʚʥʳʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʤʦʣʦʪʢʦʚ. ʇʨʠ 

ʚʳʙʦʨʝ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴʩʷ ʢʘʢ ʪʝʭʥʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ, ʪʘʢ ʢʘʢ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʨʦʪʦʨʘ ʩ ʤʦʣʦʪʢʘʤʠ, ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʚʦʟʨʘʩʪʘʝʪ [6, 70]. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ɺ.ʀ. ʉʳʨʦʚʘʪʢʘ [11, 99], ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʤʦʣʦʪʢʦʚ ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʜʨʦʙʠʣʢʘʭ ʨʘʚʥʘ 42 é 70 ʤ/ʩ, 

ʯʪʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʘʯʘʣʴʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʟʝʨʥʘ. 

ʄ.ɻ. ʂʫʢʪʘ [11, 48] ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩ ʧʦʚʳhʝʥʠʝʤ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʜʦ 90 é 100 ʤ/ʩ, ʜʦʣʷ ʧʳʣʝʚʠʜʥʦʡ ʬʨʘʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 

20%. 

ʀ.ʀ. ʈʝʚʝʥʢʦ [11, 84] ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ ʚ ʧʨʝʜʝʣʘʭ 55 é 75 ʤ/ʩ. 

ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʳʣʝʚʠʜʥʦʡ 

ʬʨʘʢʮʠʠ. 

ɺʦʧʨʦʩʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨʘ ʟʘʥʠʤʘʣʠʩʴ 

ʪʘʢʞʝ ʠ ʨʷʜ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ. 
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ʊʘʢ, ʥʘʧʨʠʤʝʨ, W.S. Kruger, ʠʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [6, 11, 

120] ʩʜʝʣʘʣ ʚʳʚʦʜʳ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʧʘʜʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʨʦʙʠʣʢʠ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

E.A. Silver [6, 11, 122] ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʠʣ 

ʦʧʪʠʤʘʣʴʥʫʶ ʦʢʨʫʞʥʫʶ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʤʦʣʦʪʢʦʚ, ʠʟʤʝʥʷʶʱʫʶʩʷ ʚ ʧʨʝʜʝʣʘʭ 

40 é 45 ʤ/ʩ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪ ʚʳʨʘʚʥʝʥʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ. 

A.T. Hendrix ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ 

ʨʘʚʥʦʡ 50 ʤ/ʩ [6, 11, 119]. 

ɺʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʘʯʝʡ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ 

ʜʨʦʙʠʣʢʠ, ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ ʫʯʝʥʳʭ [6, 11, 68, 70, 92]. ʕʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʡ ʤʘʩʩʳ ʚ ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʨʦʙʠʣʢʠ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʌʘʨʙʤʘʥʘ ɻ.ʗ. [11, 68, 105], ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʧʦʜʘʯʘ 

ʤʘʪʝʨʠʘʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʝ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ 

ʜʨʦʙʠʣʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʚ 1,5 é 

2 ʨʘʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʩʢʦʨʦʩʪʝʡ ʤʦʣʦʪʢʦʚ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 40 

é 70 ʤ/ʩ [11]. ɼʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚʝʣʠʯʠʥʘ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʪʦʯʥʦ ʥʝ ʦʧʨʝʜʝʣʝʥʘ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 
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1.4.3 ɺʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʣʫʟʛʠ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʤʦʣʦʪʢʦʚʳʤʠ ʜʨʦʙʠʣʢʘʤʠ ʚʝʩʴʤʘ 

ʩʣʦʞʝʥ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ, ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʜʨ. [106]. 

ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ 

ʠʟʤʝʣʴʯʝʥʠʷ [4, 6, 11, 14, 21, 34, 43 - 45, 51]. ɽʝ ʠʟʤʝʥʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʢʦʡ ʚ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ ʩʤʝʥʥʳʭ ʨʝʰʝʪ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ 

ʧʦʢʘʟʘʪʝʣʴ M , ʥʘʟʳʚʘʝʤʳʡ ʤʦʜʫʣʝʤ ʢʨʫʧʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ 

ʬʦʨʤʫʣʝ: 

100

5,35,25,15,0
3210

PPPP
M

+++
= , (1.1) 

ʛʜʝ 0
P  - ʧʨʦʭʦʜ ʩʠʪʘ ʩ ʦʪʚʝʨʩʪʠʝʤ Ï 0,25 ʤʤ,%; 1

P , 2
P  ʠ 3

P  - ʦʩʪʘʪʦʢ ʥʘ ʩʠʪʘʭ ʩ 

ʦʪʚʝʨʩʪʠʷʤʠ Ï 1, 2 ʠ 3 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, %. 

ʅʘ ʧʨʦʪʝʢʘʥʠʝ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʃʫʟʛʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʝʧʝʩʪʢʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ (ʨʠʩʫʥʦʢ 1.19), ʩ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [5, 16, 22, 30, 46, 87, 93], 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 1.1. 

 
                      ʘ                                    ʙ                                           ʚ 

ʈʠʩʫʥʦʢ 1.18 ï ʃʫʟʛʘ: 

ʘ ï ʛʨʝʯʠʭʘ; ʙ ï ʧʨʦʩʦ; ʚ ï ʧʦʜʩʦʣʥʝʯʥʠʢ 
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ʆʩʥʦʚʥʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ: ʚʣʘʞʥʦʩʪʴ, 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʜʨ. 

[106]. 

ʂ ʦʩʥʦʚʥʳʤ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪ ʩʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʘʨʫʩʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʣʫʟʛʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʩʪʦʷʥʥʳ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ 

ʚʠʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. 

 

ʊʘʙʣʠʮʘ 1.1 ï ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʫʟʛʠ 

                                 ʄʘʪʝʨʠʘʣ 

ʇʘʨʘʤʝʪʨʳ 

ʃʫʟʛʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʃʫʟʛʘ 

ʛʨʝʯʠʭʠ 

ʇʨʦʩʷʥʘʷ 

ʣʫʟʛʘ 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʤʤ: 

- ʜʣʠʥʘ 

- ʰʠʨʠʥʘ 

- ʪʦʣʱʠʥʘ 

 

7,1-14,8 

5,2-10,3 

3,3-4,2 

 

4,2-6,2 

2,8-3,7 

0,13-0,18 

 

1,8-3,2 

1,5-2,0 

0,1-0,13 

ʅʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 85-140 160-195 200-270 

ɺʣʘʞʥʦʩʪʴ, % 11,6-17,0 11,6-17,0 11,6-17,0 

ʋʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ, ʛʨʘʜ. 55 50 48 

ʉʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ, ʤ/ʩ 1,54-1,76 1,3-1,63 1,1-2,0 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʘʨʫʩʥʦʩʪʠ, ʤ-1 3,16-4,13 3,69-5,8 2,45-8,1 

 

ʋʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʪʨʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʪʝʧʝʥʴ ʩʳʧʫʯʝʩʪʠ ʠ ʚʦ ʤʥʦʛʦ ʟʘʚʠʩʷʪ ʦʪ ʬʦʨʤʳ ʯʘʩʪʠʮ. [106]. 

ʋʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ Ŭ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʚʥʦʚʝʩʠʝ  ʩʳʧʫʯʝʡ ʤʘʩʩʳ 

ʩʦʭʨʘʥʷʝʪʩʷ, ʨʘʚʝʥ ʫʛʣʫ ʪʨʝʥʠʷ ʧʦʢʦʷ ʧ
j  [3, 32, 33, 87, 106]. ʉʠʣʘ ʪʨʝʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʘʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʩʳʧʫʯʝʡ ʤʘʩʩʳ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʧʦʢʦʷ ʧ
m, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 

ʪʘʥʛʝʥʩ ʫʛʣʘ ʪʨʝʥʠʷ ʧʦʢʦʷ ʠʣʠ ʪʘʥʛʝʥʩ ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ, ʪ.ʝ.: 

ajm tgtg
ʧʧ
==  
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ʊʘʢ ʞʝ ʦʜʥʠʤ ʥʝ ʤʘʣʦʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʷʚʣʷʝʪʩʷ ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ 

ʤʘʩʩʳ ʤʘʪʝʨʠʘʣʘ ʚ ʩʚʝʞʝʥʘʩʳʧʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʢ ʝʛʦ ʦʙʲʝʤʫ. 

ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʚ 

ʚʦʟʜʫʰʥʦʤ ʧʦʪʦʢʝ. ʆʩʥʦʚʥʳʤʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ 

ʩʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʘʨʫʩʥʦʩʪʠ. 

ʉʦʩʪʦʷʥʠʝ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʷ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ [106]. ʉ ʫʚʝʣʠʯʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʧʦʜʘʯʠ ʚʦʟʨʘʩʪʘʝʪ ʪʦʣʱʠʥʘ ʚʦʟʜʫʰʥʦ-ʧʨʦʜʫʢʪʦʚʦʛʦ ʩʣʦʷ (15 é 35 ʤʤ) ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʨʘʩʪʘʶʪ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʝʛʦ ʠʟʤʝʣʴʯʝʥʠʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʚʦʟʨʘʩʪʘʝʪ ʧʣʦʪʥʦʩʪʴ ʩʣʦʷ ʠ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮ ʚ ʥʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʚ 

ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʜʦʣʞʥʘ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ. ʇʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳ [11, 30, 68]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʙʳʣʠ ʤʘʣʦ ʠʟʫʯʝʥʳ ʜʣʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ. 

 

1.5 ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ 

 

ʇʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʦʜʫʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʫʰʝʥʠʠ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʜʝʡʩʪʚʠʷʤʠ, ʘ ʦʩʥʦʚʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʠʟʤʝʣʴʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺʦʧʨʦʩʦʤ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʟʘʥʠʤʘʣʠʩʴ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ 

ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʄʝʣʴʥʠʢʦʚ ʉ.ɺ., ɸʣʝʰʢʠʥ ɺ.ʈ., ʈʝʚʝʥʢʦ ʀ.ʀ., W.S. 

Kruger, A.T. Hendrix ʠ ʜʨ. [2, 6 - 8, 11, 13 - 16, 21, 22, 35, 37, 42 - 46, 48 - 50, 62, 68 - 

71, 117 - 126]. ʂ ʧʨʦʮʝʩʩʫ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ ʜʣʷ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ ʚʘʞʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ ʩ 

ʚʳʨʦʚʥʝʥʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʭʦʜʠʪʴ ʩ ʫʯʝʪʦʤ ʝʝ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ [4]. 

ʆʩʥʦʚʥʦʡ ʚʦʧʨʦʩ ʪʝʦʨʠʠ ʠʟʤʝʣʴʯʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ 

ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ ʠ ʨʘʟʤʝʨʘʤʠ ʢʦʥʝʯʥʳʭ ʠ ʥʘʯʘʣʴʥʳʭ ʯʘʩʪʠʮ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ 

ʠʭ ʬʦʨʤʦʡ, ʚʟʘʠʤʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʪ.ʧ. ɺ 

ʩʚʷʟʠ ʩ ʚʣʠʷʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ, 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʚ ʦʙʱʝʤ ʚʠʜʝ ʩ ʫʯʝʪʦʤ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ [11, 62, 99]. 

ʉʦʛʣʘʩʥʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʦʨʠʠ ʨʘʟʨʫʰʝʥʠʷ ʇ. ʈʝʪʪʠʥʛʝʨʘ, ʨʘʙʦʪʘ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʱʘʜʠ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ: 

FKA
F

D=
1 , (1.2) 

ʛʜʝ 1
K  - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ; FD  - ʧʣʦʱʘʜʴ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʤ2. 

ʊʝʦʨʠʷ ʇ. ʈʝʪʪʠʥʛʝʨʘ ʚ ʩʚʦʝʡ ʪʝʦʨʠʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʪʝʣʘ 

ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ, ʢʦʛʜʘ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʤʘʣʫʶ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ 

[6]. 

ʆʙʲʝʤʥʘʷ ʪʝʦʨʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɺ.ʃ. ʂʠʨʧʠʯʝʚʳʤ ʠ ʌ. ʂʠʢʦʤ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʯʪʦ ʨʘʙʦʪʘ, ʟʘʪʨʘʯʝʥʥʘʷ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʦʙʲʝʤʫ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʪʝʣʘ [6]: 

VKA
V 2
= , (1.3) 

ʛʜʝ 2K  - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ; V  - ʦʙʲʝʤ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ 

ʪʝʣʘ, ʤ3. 

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʂʠʨʧʠʯʝʚʘ-ʂʠʢʘ ʵʥʝʨʛʠ,̫ ʨʘʩʭʦʜʫʝʤʘ ̫ʥʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʘ, ʥʝ ʫʯʠʪʳʚʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ [6]. ɼʘʥʥʫʶ 

ʪʝʦʨʠʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʛʨʫʙʦʤ ʠʟʤʝʣʴʯʝʥʠʠ, ʢʦʛʜʘ ʚʣʠʷʥʠʝ ʚʥʦʚʴ 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʢʦʥʝʯʥʦʤ ʧʨʦʜʫʢʪʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 
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ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʧʦ ʚʳʨʘʞʝʥʠʷʤ ʦʙʲʝʤʥʦʡ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʦʨʠʡ ʜʘʶʪ ʣʠʰʴ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʦʧʳʪʥʳʤ ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʷ. ʕʪʦ 

ʛʦʚʦʨʠʪ ʦʙ ʠʭ ʥʝʩʦʚʝʨʰʝʥʩʪʚʝ. 

F.C. Bond [117], ʦʙʲʝʜʠʥʠʚ ʫʨʘʚʥʝʥʠʷ (1.2) ʠ (1.3) ʩʜʝʣʘʣ ʜʦʧʫʱʝʥʠʝ, ʯʪʦ 

ʨʘʙʦʪʘ, ʨʘʩʭʦʜʫʝʤʘʷ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʨʝʜʥʝʤʫ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʠʟ ʦʙʲʝʤʘ ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣ: 

VFKA= . (1.4) 

ʊʝʦʨʠʷ F.C. Bonda ʪʘʢʞʝ ʥʝ ʫʯʠʪʳʚʘʝʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʪʝʦʨʠʠ ʠʟʤʝʣʴʯʝʥʠʷ ʦʪʨʘʞʘʶʪ ʪʦʣʴʢʦ ʯʘʩʪʴ ʩʣʦʞʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ. ɺ ʨʝʘʣʴʥʦʩʪʠ ʞʝ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʇ.ɸ. ʈʝʙʠʥʜʝʨʦʤ [83] ʙʳʣʘ ʩʦʟʜʘʥʘ ʦʙʦʙʱʝʥʥʘʷ ʪʝʦʨʠʷ ʠʟʤʝʣʴʯʝʥʠʷ, 

ʠʟ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʣʥʘʷ ʨʘʙʦʪ ʠʟʤʝʣʴʯʝʥʠʷ ʨʘʚʥʘ ʩʫʤʤʝ ʨʘʙʦʪ, 

ʟʘʪʨʘʯʠʚʘʝʤʳʭ ʥʘ ʜʝʬʦʨʤʘʮʠʠ ʚ ʜʝʬʦʨʤʠʨʫʝʤʦʡ ʯʘʩʪʠ ʦʙʲʝʤʘ ʨʘʟʨʫʰʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ: 

FVKAAA
FV

D+D=+= a , (1.5) 

ʛʜʝ A - ʨʘʙʦʪʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠ,̫ ɼʞ; V
A  - ʨʘʙʦʪʘ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʦʙʲʝʤʝ ʤʘʪʝʨʠʘʣʘ, ɼʞ; F
A  - ʨʘʙʦʪʘ, ʟʘʪʨʘʯʝʥʥʘʷ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ɼʞ; K  - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ; VD  - ʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ 

ʯʘʩʪʴ ʦʙʲʝʤʘ ʤʘʪʝʨʠʘʣʘ, ʤ3; a - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʵʥʝʨʛʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; FD  - ʧʨʠʨʘʱʝʥʠʝ 

ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʤ2. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʧʦ ʈʝʙʠʥʜʝʨʫ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʨʘʙʦʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ F
A  ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʦʡ, ʘ ʨʘʙʦʪʘ ʫʧʨʫʛʠʭ 

ʜʝʬʦʨʤʘʮʠʡ V
A  - ʥʝʧʦʣʝʟʥʦʡ. ʇʨʠ ʵʪʦʤ ʂʇɼ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʦʯʝʥʴ ʥʠʟʢʠʡ ʠ 

ʩʦʩʪʘʚʣʷʝʪ: 
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FV

F

AA

A

+
=h . (1.6) 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʬʦʨʤʫʣʘ (1.6), ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʂʇɼ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ: ʫʤʝʥʴʰʠʪʴ ʨʘʙʦʪʫ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ V
A , ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʯʘʩʪʠʮ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʨʘʙʦʪʳ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ F
A . 

ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʝʦʨʠʡ ʠʟʤʝʣʴʯʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ 

ʧʨʠʤʝʥʷʪʁʩʷ ʣʠʰʴ ʪʦʣʴʢʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʚʝʣʠʯʠʥʳ 

ʨʘʙʦʪʳ, ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʪʝʦʨʠʶ ʇ.ɸ. ʈʝʙʠʥʜʝʨʘ, ʉ.ɺ. ʄʝʣʴʥʠʢʦʚ 

ʧʨʝʜʣʦʞʠʣ ʬʦʨʤʫʣʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʪʨʘʪ ʨʘʙʦʪʳ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠ ̫[62, 

83, 99]: 

( )1lg
2

3

1
-+= ll CCA

ʠʟʤ
, (1.7) 

ʛʜʝ l - ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ; 1
C , 2

C  - ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ɼʞ/ʢʛ. 

ɼʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʩʦʫʜʘʨʝʥʠʷ ʤʦʣʦʪʢʘ ʩ 

ʟʝʨʥʦʤ ɺ.ʀ. ʉʳʨʦʚʘʪʢʘ [99]. ɺ ʦʩʥʦʚʫ ʙʳʣʠ ʧʦʣʦʞʝʥʳ ʢʣʘʩʩʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʫʜʘʨʘ 

ʠ ʪʝʦʨʠʷ ɻʝʨʮʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʠʣʠ ʟʘʢʣʶʯʠʪʴ: 

- ʧʨʠ ʧʨʷʤʦʤ ʫʜʘʨʝ ʯʘʩʪʠʮʘ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʨʘʟʨʫʰʘʝʪʩʷ ʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʝʰʝʪʘ ʠ ʜʝʢ, ʯʝʤ ʦʪ ʫʜʘʨʦʚ ʤʦʣʦʪʢʦʚ. 

- ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʡ ʜʨʦʙʠʣʦʢ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 56 é 70 ʤ/ʩ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʥʘʯʘʣʴʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʟʝʨʥʘ 

ʚʣʘʞʥʦʩʪʴʶ 12 é 14% ʦʜʥʠʤ ʫʜʘʨʦʤ [45]. 

ʊʘʢ ʢʘʢ ʟʝʨʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʥʦʝ ʪʝʣʦ, ɺ.ʀ. ʉʳʨʦʚʘʪʢʘ 

ʧʦʣʫʯʠʣ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʮʝʩʩ ʝʛʦ ʠʟʤʝʣʴʯʝʥʠʷ 

[45]: 

( )kmA += 12

ʧ
u , (1.8) 

ʛʜʝ A - ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ, ɼʞ; m - ʤʘʩʩʘ ʟʝʨʥʘ, ʢʛ; ʧ
u  - ʩʢʦʨʦʩʪʴ ʩʦʫʜʘʨʝʥʠʷ ʤʦʣʦʪʢʘ 

ʩ ʟʝʨʥʦʤ, ʤ/ʩ; k  - ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 
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ɺ.ʀ. ʉʳʨʦʚʘʪʢʘ ʧʨʦʚʝʣ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʰʝʪʘ ʠ ʦʧʨʝʜʝʣʠʣ ʟʘʚʠʩʠʤʦʩʪʴ ʝʝ ʩʢʦʨʦʩʪʠ ʦʪ 

ʜʠʘʤʝʪʨʘ ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨʘ [45]. ʅʘʡʜʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: 

,
))/2((

0

SDf
e am

u
u

+
=  (1.9) 

ʛʜʝ 0
u - ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ, ʤ/ʩ; f  - ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʰʝʪʘ; D  - ʜʠʘʤʝʪʨ ʨʦʪʦʨʘ, ʤ; a
m  - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ; S - ʧʫʪʴ, ʧʨʦʭʦʜʠʤʳʡ ʯʘʩʪʠʮʝʡ, ʤ. 

ʀʟ ʚʳʨʘʞʝʥʠʷ (1.9) ɺ.ʀ. ʉʳʨʦʚʘʪʢʘ ʜʝʣʘʝʪ ʚʳʚʦʜ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʨʦʪʦʨʘ. 

ʉ.ɺ. ʄʝʣʴʥʠʢʦʚ [62], ʧʨʦʚʦʜʷ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʤʠʥʠʤʘʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʟʝʨʥʘ ʦʜʥʠʤ ʫʜʘʨʦʤ, ʧʦʣʫʯʠʣ 

ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʩʢʦʨʦʩʪʠ: 

,
260

ʠʟʤ

ʤ
nzm

AgÖÖ
=u  (1.10) 

ʛʜʝ ʠʟʤA  - ʨʘʙʦʪʘ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ, ɼʞ; g  - ʫʩʢʦʨʝʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, g  = 9,8 ʤ/ʩ2; n  - ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ, ʩ-1; z - 

ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʪʢʦʚ ʥʘ ʨʦʪʦʨʝ; m - ʤʘʩʩʘ ʦʜʥʦʛʦ ʤʦʣʦʪʢʘ, ʢʛ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ (1.10) 

ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ ʧʨʝʚʳʰʘʝʪ ʚ 8 ʨʘʟ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ, ʨʘʚʥʫʶ 40 é 75 

ʤ/ʩ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʘʟʨʫʰʝʥʠʝ ʟʝʨʥʘ ʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʤʥʦʛʦʢʨʘʪʥʦʤ ʫʜʘʨʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʤʦʣʦʪʢʦʚ [45]. 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʨʘʟʨʫʰʝʥʠʝ ʟʝʨʥʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ 

ʫʜʘʨʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ, ʉ.ɺ. ʄʝʣʴʥʠʢʦʚʳʤ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʚʳʨʘʞʝʥʠʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʨʘʟʨʫʰʘʶʱʝʡ ʩʢʦʨʦʩʪʠ [45]: 

( ),lg3,281,0ʩʪʜ

ʨʘʟʨ
l

r

s
u +=

k
 

(1.11) 
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ʛʜʝ ʜk  - ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʥʘʤʠʯʥʦʩʪʠ, ʜʣʷ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜ
k  = 1,4 é 2; ʩʪ

s  - 

ʩʪʘʪʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ; r - ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʢʛ/ʤ3; l - ʟʘʜʘʥʥʘʷ 

ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ʀʟʣʦʞʝʥʥʳʝ ʪʝʦʨʠʠ ʠʟʤʝʣʴʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʤʝʭʘʥʠʟʤ ʨʘʟʨʫʰʝʥʠʷ 

ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʵʪʦʤʫ ʦʥʠ ʤʘʣʦ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʚ ʚʠʜʫ 

ʝʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʆʪʩʫʪʩʪʚʠʝ ʪʘʢʦʡ ʪʝʦʨʠʠ ʤʦʞʝʪ 

ʟʘʪʨʫʜʥʠʪʴ ʦʙʦʙʱʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʥʳ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʩʣʦʞʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠʟʤʝʣʴʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤ r ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ [68]. 

 

1.6 ɺʳʚʦʜʳ. ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʣʫʟʛʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʢʘʢ ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʣʫʟʛʫ ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʤʝʣʴʯʠʪʴ. 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ 

ʤʘʰʠʥʘʤʠ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʷʚʣʷʪʁʩʷ ʤʦʣʦʪʢʦʚʳʝ ʜʨʦʙʠʣʢʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ ʤʘʣʦ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ, ʟʘ ʩʯʝʪ ʯʝʛʦ 

ʩʥʠʞʘʝʪʩʷ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ.  

ʈʘʚʥʦʤʝʨʥʘʷ ʧʦʜʘʯʘ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠʟʤʝʣʴʯʝʥʠʷ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʳʣ 

ʧʨʦʚʝʜʝʤ ʠʭ ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʠʪʘʪʝʣʠ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ ʩ ʞʝʣʦʙʘʤʠ, 
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ʚʳʧʦʣʥʝʥʥʳʤʠ ʧʦ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ 

ʢ ʥʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥʥʳʭ ʪʝʦʨʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʥʠ ʤʘʣʦ ʧʨʠʤʝʥʠʤʳ 

ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʚ ʚʠʜʫ ʝʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʟʘ ʩʯʝʪ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

ɼʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ 

ʟʘʜʘʯ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʟʤʝʣʴʯʘʶʱʠʭ 

ʤʘʰʠʥ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ; 

2. ʊʝʦʨʝʪʠʯʝʩʢʠ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ; 

3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪ ɹ ʚʣʠʷʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ; 

4. ʇʨʦʚʝʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʠ ʜʘʪʴ 

ʦʮʝʥʢʫ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ ʚʥʝʜʨʝʥʠʷ ʝʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 
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ɻʃɸɺɸ2 ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʇʈʆʎɽʉʉɸ 

ʀɿʄɽʃʔʏɽʅʀʗ ʃʋɿɻʀ ɺ ʄʆʃʆʊʂʆɺʆʁ ɼʈʆɹʀʃʂɽ 

 

2.1 ʆʙʦʩʥʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ ʧʦʟʚʦʣʷʝʪ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʟʤʝʣʴʯʝʥʠʝ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ʅʠʟʢʘʷ ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ, 

ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʪʨʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʧʣʦʭʦʡ 

ʩʳʧʫʯʝʩʪʠ ʣʫʟʛʠ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʝʝ ʧʦʜʘʯʝ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʜʨʦʙʠʣʢʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʩʥʠʞʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʢʘʬʝʜʨʝ çʄʝʭʘʥʠʢʘ ʠ 

ʠʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘè ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ [79, 93, 94] ʩ ʧʠʪʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʨʘʚʥʦʤʝʨʥʦ ʧʦʜʘʚʘʪʴ ʠʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʢ ʤʦʣʦʪʢʦʚʦʤʫ ʨʦʪʦʨʫ 

ʜʨʦʙʠʣʢʠ [30, 92]. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʧʦʟʚʦʣʷʝʪ ʨʘʚʥʦʤʝʨʥʦ 

ʧʦʜʘʚʘʪʴ ʠʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʢ ʝʛʦ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʘʣ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ. ʊʘʢ ʞʝ ʩʥʠʞʘʝʪʩʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʄʦʣʦʪʢʦʚʘ ̫ʜʨʦʙʠʣʢʘ (ʨʠʩʫʥʦʢ 2.1) ʩʦʩʪʦʠʪ ʠʟ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘ 1 ʩ 

ʟʘʛʨʫʟʦʯʥʳʤ ʙʫʥʢʝʨʦʤ 2 ʠ ʚʳʛʨʫʟʥʳʤ ʦʢʥʦʤ 3, ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʦʡ 4. ɺʥʫʪʨʠ 

ʢʦʨʧʫʩʘ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʦʩʥʦ ʩ ʥʠʤ ʨʦʪʦʨ 5 ʩ ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥʥʳʤʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʘʣʴʮʝʚ 6 ʤʦʣʦʪʢʘʤʠ 7.  
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ˤ͙͒Φ  s

 

 

ʈʠʩʫʥʦʢ 2.1 ï ʄʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ: 

1 ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʢʦʨʧʫʩ; 2 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 3 ï ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ; 4 ï 

ʜʨʦʙʠʣʴʥʘʷ ʢʘʤʝʨʘ; 5 ï ʨʦʪʦʨ; 6 ï ʧʘʣʝʮ; 7 ï ʤʦʣʦʪʦʢ; 8 ï ʨʝʰʝʪʦ; 9 ï ʧʠʪʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ 

 

ʊʘʢ ʞʝ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ 1 ʥʘʧʨʦʪʠʚ ʚʳʛʨʫʟʥʦʛʦ ʦʢʥʘ 3 ʫʩʪʘʥʦʚʣʝʥʦ 

ʨʝʰʝʪʦ 8. ɺ ʛʦʨʣʦʚʠʥʝ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ 2 ʩʤʦʥʪʠʨʦʚʘʥʦ ʧʠʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

9, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʮʠʣʠʥʜʨ ʩ ʯʝʪʳʨʴʤʷ ʞʝʣʦʙʘʤʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʧʦʚʝʨʥʫʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʧʠʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 9 ʦʪʚʝʯʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ: ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʘʚʥʦʤʝʨʥʫ  ʁ ʧʦʜʘʯʫ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ; ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʧʦʜʧʨʝʩʩʦʚʳʚʘʥʠʝ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʨʝʜ ʧʦʧʘʜʘʥʠʝʤ ʚ ʜʨʦʙʠʣʴʥʫʶ 

ʢʘʤʝʨʫ; ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʛʝʨʤʝʪʠʯʥʦʩʪʴ. 

ʈʘʙʦʪʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʠʚʦʜʘ 

ʩ ʨʝʛʫʣʷʪʦʨʦʤ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ. 

ʄʦʣʦʪʢʦʚʘ ̫ʜʨʦʙʠʣʢʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 
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ʀʟ ʙʫʥʢʝʨʘ ʥʘʢʦʧʠʪʝʣʷ ʣʫʟʛʘ ʧʦʩʪʫʧʘʝʪ ʚ ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ 2, ʦʪʢʫʜʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 9, ʧʦʧʘʜʘʝʪ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʢʦʨʧʫʩ 1 ʩ 

ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʦʡ 4, ʛʜʝ ʚʦʚʣʝʢʘʝʪʩʷ ʚʦ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʤʦʣʦʪʢʦʚ 7, ʰʘʨʥʠʨʥʦ 

ʟʘʢʨʝʧʣʝʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʧʘʣʴʮʝʚ 6 ʥʘ ʨʦʪʦʨʝ 5. ʇʦʧʘʜʘʷ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʤʦʣʦʪʢʦʚ 7, ʣʫʟʛʘ ʟʘ ʩʯʝʪ ʫʜʘʨʘ ʠʟʤʝʣʴʯʘʝʪʩʷ. ʏʘʩʪʠʯʥʦ ʠʟʤʝʣʴʯʝʥʥʘʷ ʣʫʟʛʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʢʦʨʦʩʪʠ, ʩʦʦʙʱʝʥʥʦʡ ʤʦʣʦʪʢʘʤʠ 7, ʫʜʘʨʷʶʪʩʷ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ ʦ 

ʢʦʨʧʫʩ ʜʨʦʙʠʣʢʠ, ʘ ʪʘʢʞʝ ʨʝʰʝʪʦ 8. ʏʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʨʝʰʝʪʘ 8 ʠʟʤʝʣʴʯʝʥʥʘ ̫ʣʫʟʛʘ 

ʫʜʘʣʷʝʪʩʷ ʠʟ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ ʚ ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ 3. 

ʏʘʩʪʠʮʳ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʩʪʠʡ ʨʝʰʝʪʘ 8, ʧʨʦʭʦʜʷʪ 

ʵʪʠ ʦʪʚʝʨʩʪʠʷ ʠ ʯʝʨʝʟ ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ 3 ʫʜʘʣʷʶʪʩʷ ʠʟ ʜʨʦʙʠʣʢʠ. ɹʦʣʝʝ ʢʨʫʧʥʳʝ 

ʯʘʩʪʠʮʳ, ʥʝ ʧʨʦʰʝʜʰʠʝ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʨʝʰʝʪʘ 8, ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ 

ʠʟʤʝʣʴʯʝʥʠʶ. 

ʄʦʣʦʪʦʢ [73, 93, 94] (ʨʠʩʫʥʦʢ 2.2) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʩʪʠʥʫ 1, ʚʜʦʣʴ 

ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʚʝʨʩʪʠʷ 2 ʜʣʷ ʝʛʦ ʢʨʝʧʣʝʥʠʷ, ʚʳʩʪʫʧʳ 3, ʨʘʜʠʫʩʳ ʦʪ 

ʚʝʨʰʠʥ ʢʦʪʦʨʳʭ ʜʦ ʪʦʯʢʠ ʧʦʜʚʝʩʘ ʨʘʚʥʳ. 

 

ʈʠʩʫʥʦʢ 2.2 ï ʄʦʣʦʪʦʢ ʜʨʦʙʠʣʢʠ 

 

ʀʩʩʣʝʜʫʝʤʘ ̫ ʤʦʣʦʪʢʦʚʘ ̫ ʜʨʦʙʠʣʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʥʝʩʢʦʣʴʢʠʭ ʦʪʜʝʣʴʥʳʭ, ʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʦʙʲʝʢʪʦʚ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʥʘ 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ [68]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʫʝʤʘ ̫ ʤʦʣʦʪʢʦʚʘ ̫ ʜʨʦʙʠʣʢʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, 

ʩʦʩʪʦʷʱʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ ʩ ʧʠʪʘʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ, ʠʟʤʝʣʴʯʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ, 

ʨʝʰʝʪʦʤ ʠ ʚʳʛʨʫʟʥʦʡ ʛʦʨʣʦʚʠʥʦʡ. 

ɺʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʟʘʛʨʫʟʦʯʥʦʛʦ 

ʙʫʥʢʝʨʘ ʩ ʧʠʪʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʷʚʣʷʶʪʩʷ: ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʚʣʘʞʥʦʩʪʴ W, ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ r), ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʠ ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʲʝʤʘ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ V
ʂ , ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʧ
n , ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʦʙʦʚ ʞ

z ) [68]. 

ɺʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʨʘʙʦʪʫ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʦ, 

ʧʦʜʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʠʟʤʝʣʴʯʘʶʱʝʤʫ ʘʧʧʘʨʘʪʫ, ʷʚʣʷʶʪʩʷ: ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʧ
Q  

ʟʘʪʨʘʪʳ ʤʦʱʥʦʩʪʠ ʥʘ ʧʦʜʘʯʫ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ Pʧʦʜ, ʵʥʝʨʛʦʝʤʢʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ɽʧʦʜ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʜʘʯʠ qD . 

ɺʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ ʚʣʠʷʥʠʝ ʥʘ ʨʘʙʦʪʫ ʠʟʤʝʣʴʯʘʶʱʝʛʦ 

ʘʧʧʘʨʘʪʘ, ʷʚʣʷʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ 

(ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʪʢʦʚ ʤ
z , ʬʦʨʤʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʦʪʢʦʚ ʤ

ʌ , ʦʢʨʫʞʥʘʷ 

ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ ʤ
u ) [68, 70]. 

ɺʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʝʝ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʷʚʣʷʶʪʩʷ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ Q, ʟʘʪʨʘʪʳ 

ʤʦʱʥʦʩʪʠ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ Pʠ, ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ɽ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʢ
ʂ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʦʡ ʥʘʤʠ 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʩʠʩʪʝʤʝ, ʚʧʦʩʣʝʜʩʪʚʠʠ, ʦʧʠʩʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ. 
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2.2 ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

 

2.2.1 ɸʥʘʣʠʟ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ 

ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ʄʘʩʩʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ m, ʧʦʜʘʚʘʝʤʘʷ ʟʘ ʦʜʠʥ ʦʙʦʨʦʪ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ [68]: 

,d ʦ

2

0

ʧ

lqm

R

Ö=ñ
p

 (2.1) 

ʛʜʝ q  - ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʧʦ ʜʣʠʥʝ ʨʦʪʦʨʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʢʛ/ʤ; ʦ
l  - ʜʣʠʥʘ ʦʢʨʫʞʥʦʩʪʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤ. 

ɺʳʧʦʣʥʠʚ ʫʩʨʝʜʥʝʥʠʝ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ: 
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ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

,2 ʞʧ VKRqm Vrp ==  (2.3) 

ʛʜʝ r - ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʛ/ʤ3; V
K  - ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʤʘ ʞʝʣʦʙʘ (V
K  = 0,95); ʞV  - ʦʙʲʝʤ ʦʜʥʦʛʦ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʤ3. 

ʇʦʜʘʯʘ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʙʫʜʝʪ 

ʨʘʚʥʦʤʝʨʥʦʡ, ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʤʘʩʩʘ ʤʘʪʝʨʠʘʣʘ ʚ ʞʝʣʦʙʝ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʦʡ, ʢʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʧʦʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʜʨʫʛ ʜʨʫʛʫ, ʪ.ʝ. [68, 70]: 

,
ʤ

ʧʦʪʧ

u

ruS
q=  (2.4) 

ʛʜʝ ʧu - ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤ/ʩ; ʧʦʪ
S  - ʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʤʘʪʝʨʠʘʣʘ, ʤ2; ʤ
u - ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ, ʤ/ʩ. 
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ɺʳʨʘʞʝʥʠʝ (2.4) ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʠʷ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʠʪʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (2.4), ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʡ 

ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʥʝʧʦʣʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʦʙʲʸʤʘ 

ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʪ.ʧ., ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ 

ʧʠʪʘʪʝʣʷ [68]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (2.4) ʫʩʣʦʚʠʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʜʘʯʠ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ [68]: 

( ).,,,
ʤʧʧʦʪ
uurj Sq=  (2.5) 

ʇʦʣʥʳʡ ʜʠʬʬʝʨʝʥʮʠʘʣ ʬʫʥʢʮʠʠ (2.5) ʠʤʝʝʪ ʚʠʜ: 
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ʏʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʥʢʮʠʠ (2.6) ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʣʠʷʥʠʝ ʦʪʢʣʦʥʝʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʠʣʠ ʨʝʞʠʤʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ 

ʨʘʩʩʝʠʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʝʛʦ ʧʦʜʘʯʝ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

[68]. 

ʏʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʥʢʮʠʠ (2.6) ʠʤʝʶʪ ʚʠʜ: 
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ʇʨʠ ʟʘʤʝʥʝ ʚ ʚʳʨʘʞʝʥʠʠ (2.7) ʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʨʠʨʘʱʝʥʠʷʤʠ ʠ ʧʨʠʥʠʤʘʷ ʟʥʘʯʝʥʠʷ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦ ʘʙʩʦʣʶʪʥʦʡ 

ʚʝʣʠʯʠʥʝ, ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʩʫʤʤʘʨʥʫʶ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ 

[68, 114]: 

,
ʤʧʧʦʪ uur

qqqqq
S

D+D+D+D=D  (2.8) 

ʛʜʝ  
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 (2.9) 

ɺ ʨʘʚʝʥʩʪʚʝ (2.8) qD  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʱʫʶ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʘ 

ʯʣʝʥʳ rqD , 
ʧʦʪS

qD , 
ʧu

qD  ʠ 
ʤu

qD  ʦʧʨʝʜʝʣʷʶʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʢʣʦʥʝʥʠʷʤʠ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʤʘʪʝʨʠʘʣʘ, 

ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʦʣʦʪʢʦʚ ʜʨʦʙʠʣʢʠ ʦʪ 

ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

2.2.2 ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʠʪʘʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ɼʣʷ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʘʙʦʪʳ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ, ʪʦ ʝʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦ 

ʧʦʜʘʯʝ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʧʠʪʘʪʝʣʝʡ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ ʩ 

ʚʨʘʱʘʶʱʠʤʩʷ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [30, 62, 69, 92]: 

ὗ  φπὊ̇ὰᾀ̇ὲ̐”, ʢʛ/ʯ; (2.10) 

ʛʜʝ Ὂ̇ ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʞʝʣʦʙʘ, ʤ2; ὰ ï ʜʣʠʥʘ ʚʘʣʘ ʨʦʪʦʨʘ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʤ; ᾀ̇ ï ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʦʙʦʚ; ὲ̐ ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʤʠʥ-1; ” ï ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʛ/ʤ3. 

ʀʟ ʬʦʨʤʫʣʳ (2.10) ʚʠʜʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʨʘʙʦʯʝʛʦ ʞʝʣʦʙʘ. 
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ʊʘʢ ʢʘʢ, ʧʨʝʜʣʘʛʘʝʤʦʝ ʥʘʤʠ ʧʠʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʮʠʣʠʥʜʨ ʩ ʯʝʪʳʨʴʤʷ ʞʝʣʦʙʘʤʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʧʦʚʝʨʥʫʪʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ, ʪʦʛʜʘ ʦʙʲʝʤ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʟʘʧʦʣʥʠʚʰʝʛʦ 

ʞʝʣʦʙ (ʨʠʩʫʥʦʢ 2.3): 

ʣʞʞ
lFV = , 

ʛʜʝ ll 2,1
ʣ
= , l  - ʜʣʠʥʘ ʚʘʣʘ ʨʦʪʦʨʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤ. 

 

 

ʈʠʩʫʥʦʢ 2.3 ï ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

 

ʆʙʱʘʷ ʤʘʩʩʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʧʘʚʰʝʛʦ ʚ ʞʝʣʦʙ ʫʩʪʨʦʡʩʪʚʘ (ʥʘ 

ʨʠʩʫʥʢʝ 2.3 ʠʟʦʙʨʘʞʝʥʘ ʰʪʨʠʭʦʚʢʦʡ) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

ö
÷

õ
æ
ç

å
-= j

pj
sin

180

2

ʧʞ A
RF , (2.11) 

ʛʜʝ j - ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʚʝʨʥʫʪʳʤʠ ʣʦʧʘʩʪʷʤʠ, j = 135; 
ʧR  - ʨʘʜʠʫʩ ʙʘʨʘʙʘʥʘ 

ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤ. 

ʇʦʜʩʪʘʚʠʤ ʚʳʨʘʞʝʥʠʝ (2.11) ʚ (2.10), ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʥʘʤʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ: 

,sin
180

60 ʇʧʞ

2

ʧʣʧ KKnzRlQ Vrj
pj

ö
÷

õ
æ
ç

å
-=

A  (2.12) 
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ʛʜʝ VK  - ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʦʙʲʝʤʘ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʤʘ ʞʝʣʦʙʘ, V
K  = 0,97; ʇ

K  - 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʧʨʝʩʩʦʚʳʚʘʥʠʷ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʇ
K  = 1,5 é 3. 

ɻʨʘʬʠʢ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ 
ʧQ  ʦʪ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ὲ̐ ʧʦʣʫʯʝʥ ʠʟ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ 

(2.12). 

ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ 
ʧQ  ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ὲ̐ ʜʣʷ ʣʫʟʛʠ ʧʨʦʩʘ, ʛʨʝʯʠʭʠ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

2.4. 

 

ʈʠʩʫʥʦʢ 2.4 ï ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ Qʧ ʦʪ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ nʧ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2.4, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ 

ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦ 70 ʤʠʥ-1 ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʦʜʘʯʘ. ɼʘʣʴʥʝʡʰʝʝ 

ʫʚʝʣʠʯʝʥʠʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʘʜʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʪʘʢ ʢʘʢ ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦʚʦʣʴʥʦ ʥʠʟʢʘʷ ʜʦ 300 ʢʛ/ʤ3, ʪʦ ʯʝʤ ʙʦʣʴʰʝ ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ, ʪʝʤ ʤʝʥʴʰʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʦʣʥʝʥʠʝ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
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2.2.3 ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʢʦʥʩʪʨʫʢʮʠʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʘʥʘʣʠʟ 

ʚʣʠʷʥʠʷ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʘʶʱʝʛʦ ʠʩʭʦʜʥʳʡ 

ʤʘʪʝʨʠʘʣ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ, ʷʚʣʷʶʪʩʷ: 

ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ; ʩʢʦʨʦʩʪʴ ʚʚʦʜʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ; ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ 

ʜʨʦʙʠʣʢʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʩ ʧʠʪʘʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ [36]: 

- ʤʘʩʩʘ ʤʘʪʝʨʠʘʣʘ, ʟʘʧʦʣʥʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘʨʥʳʡ ʩʝʢʪʦʨ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʜʚʠʞʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ; 

- ʯʘʩʪʠʮʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʚʠʞʝʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ ʣʦʧʘʩʪʠ 

ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ; 

- ʤʘʪʝʨʠʘʣ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʷʝʪ ʵʣʝʤʝʥʪʘʨʥʳʡ ʩʝʢʪʦʨ ʞʝʣʦʙʘ; 

ʇʠʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʚʨʘʱʘʝʪʩʷ ʩ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʧ
w  ʠ ʧʦʜʘʝʪ ʤʘʩʩʫ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʠ.ʤ.
u . ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʨʦʪʦʨ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʚʨʘʱʘʝʪʩʷ ʩ ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʴʶ 
ʨ
w. ɺ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʯʘʩʪʠʮʘ ʜʦʩʪʠʛʥʝʪ ʤʦʣʦʪʢʘ, ʰʘʨʥʠʨʥʦ-

ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʥʘ ʨʦʪʦʨʝ, ʟʘʪʝʤ ʝʝ ʜʚʠʞʝʥʠʝ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ ʧʦʩʣʝ ʩʭʦʜʘ ʝʝ ʩ ʣʦʧʘʩʪʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
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ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʟʥʘʯʝʥʠʝ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʚʦʜʘ ʯʘʩʪʠʮ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʈʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʵʪʘʧʘ [17]. 

ʇʝʨʚʳʡ ʵʪʘʧ ï ʚʭʦʞʜʝʥʠʝ ʣʦʧʘʩʪʠ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʤʘʩʩʫ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʝʝ ʟʘʭʚʘʪ. 

ʇʨʦʮʝʩʩ ʦʪʜʝʣʝʥʠʷ ʧʦʨʮʠʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ 

ʧʨʦʮʝʩʩʦʤ ʬʨʝʟʝʨʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʨʦʣʴ ʟʫʙʴʝʚ ʚʳʧʦʣʥʷʶʪ 

ʣʦʧʘʩʪʠ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʊʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʣʦʧʘʩʪʠ ʞʝʣʦʙʘ 

ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʘ ʜʫʛʫ ʦʢʨʫʞʥʦʩʪʠ, ʦʧʠʩʳʚʘʝʤʦʡ ʝʝ ʢʦʥʮʦʤ. 

ɺ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʥʝʜʨʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʯʘʩʪʠʯʥʦʝ ʩʤʷʪʠʝ ʠ ʟʘʭʚʘʪ 

ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʣʦʧʘʩʪʴʶ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʈʘʟʨʫʰʝʥʠʝ ʠ ʦʪʜʝʣʝʥʠʝ ʦʪ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʞʝʣʦʙ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʪ ʩʞʘʪʠʷ 

ʝʛʦ ʣʦʧʘʩʪʴʶ. ʊʘʢ ʢʘʢ ʥʘ ʦʪʜʝʣʷʝʤʫʶ ʤʘʩʩʫ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʜʘʚʣʝʥʠʷ P, ʪʦ ʝʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ X
P  ʫʤʝʥʴʰʘʝʪ ʩʠʣʳ ʩʮʝʧʣʝʥʠʷ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ, ʘ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ Y
P  ʦʪʜʝʣʷʝʪ ʠʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʦʪ ʦʩʥʦʚʥʦʡ 

ʤʘʩʩʳ (ʨʠʩʫʥʦʢ 2.5). 

 

ʈʠʩʫʥʦʢ 2.5 ï ɼʝʡʩʪʚʠʝ ʩʠʣʳ ʜʘʚʣʝʥʠʷ ʥʘ ʤʘʩʩʫ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʧʨʦʮʝʩʩʝ ʝʝ ʟʘʭʚʘʪʘ ʣʦʧʘʩʪʴʶ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

 

ʇʨʦʮʝʩʩ ʦʪʜʝʣʝʥʠʷ ʠʟʤʝʣʴʯʘʝʤʦʡ ʤʘʩʩʳ ʦʪ ʦʩʥʦʚʥʦʡ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʝʝ ʢ 

ʤʝʩʪʫ ʨʘʟʛʨʫʟʢʠ ʪʝʩʥʦ ʩʚʷʟʘʥ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʧʨʦʮʝʩʩʝ ʦʪʜʝʣʝʥʠʷ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 
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ʤʘʪʝʨʠʘʣʘ ʣʦʧʘʩʪʴʶ ʞʝʣʦʙʘ ʯʘʩʪʴ ʝʛʦ ʦʙʨʫʰʠʚʘʝʪʩʷ ʠ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ 

ʣʦʧʘʩʪʴʶ. 

ɺʪʦʨʦʡ ʵʪʘʧ ï ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʨʮʠʠ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʣʦʧʘʩʪʴʶ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʝʥʢʠ ʛʦʨʣʦʚʠʥʳ ʙʫʥʢʝʨʘ 

ʜʦ ʚʳʛʨʫʟʥʦʛʦ ʦʢʥʘ. 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʠʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʚʨʘʱʘʝʪʩʷ ʩ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʧ
w , 

ʧʝʨʝʤʝʱʘʷ ʤʘʩʩʫ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʝʥʢʠ ʛʦʨʣʦʚʠʥʳ 

ʙʫʥʢʝʨʘ ʚ ʩʪʦʨʦʥʫ ʚʳʛʨʫʟʥʦʛʦ ʦʢʥʘ, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʯʘʩʪʠʯʥʦʝ 

ʧʦʜʧʨʝʩʩʦʚʳʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ. ʏʘʩʪʠʮʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʙʫʜʫʪ ʧʦʩʪʫʧʘʪʴ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

ʩʦ ʩʢʦʨʦʩʪʴʶ ʠ.ʤ.
u : 

ʧʧʠ.ʤ.
RÖ=wu , 

ʛʜʝ ʧR  - ʨʘʜʠʫʩ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤ. 

ʊʨʝʪʠʡ ʵʪʘʧ ï ʨʘʟʛʨʫʟʢʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʣʦʧʘʩʪʠ ʞʝʣʦʙʘ 

ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. ʇʦ ʤʝʨʝ ʧʦʚʦʨʦʪʘ 

ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʨʮʠʷ ʤʘʪʝʨʠʘʣʘ, ʟʘʧʦʣʥʠʚʰʝʛʦ ʞʝʣʦʙ, ʥʘʯʠʥʘʝʪ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʜʦʣʴ ʝʛʦ ʣʦʧʘʩʪʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʦʪʥ
u . 

ʉʘʤʳʤ ʦʩʥʦʚʥʳʤ ʠʟ ʪʨʝʭ ʵʪʘʧʦʚ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʛʨʫʟʢʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʩʙʨʘʩʳʚʘʥʠʷ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ m ʩ ʣʦʧʘʩʪʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʯʘʩʪʠʮʫ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʣʦʩʢʦʩʪʠ ʣʦʧʘʩʪʠ ʙʫʜʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʠʣʳ 

(ʨʠʩʫʥʦʢ 2.6): gmG=  - ʩʠʣʘ ʪʷʞʝʩʪʠ; 
0

2

ʧ
rmF

ʠ
Ö= w  - ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ ʠʥʝʨʮʠʠ; 

ʦʪʥʂ
mF uw

ʧ
2=  - ʂʦʨʠʦʣʠʩʦʚʘ ʩʠʣʘ ʠʥʝʨʮʠʠ; NfF

ʪʨ
=  - ʩʠʣʘ ʪʨʝʥʠʷ ʯʘʩʪʠʮʳ ʦ 

ʣʦʧʘʩʪʴ; N  - ʩʠʣʘ, ʧʨʠʞʠʤʘʶʱʘʷ ʯʘʩʪʠʮʫ ʢ ʣʦʧʘʩʪʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʨʘʚʥʘ 

ʩʫʤʤʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʂʦʨʠʦʣʠʩʦʚʦʡ ʩʠʣʳ ʠʥʝʨʮʠʠ, ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʮʝʥʪʨʦʙʝʞʥʦʡ 

ʩʠʣʳ ʠʥʝʨʮʠʠ ʥʘ ʧʣʦʩʢʦʩʪʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʧʣʦʩʢʦʩʪʠ ʣʦʧʘʩʪʠ) 0
r  - 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʜʦ ʯʘʩʪʠʮʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; f  - 
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ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦ ʣʦʧʘʩʪʴ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. 

 

ʈʠʩʫʥʦʢ 2.6 ï ʇʨʦʮʝʩʩ ʨʘʟʛʨʫʟʢʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʣʦʧʘʩʪʠ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ 

 

ʉʦʩʪʘʚʠʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ ʚ ʧʨʦʝʢʮʠʷʭ ʥʘ ʦʩʠ 

X ʠ Y: 

ä= X

X F
dt

d
m
u

;                     

ä= Y

Y F
dt

d
m
u

; 

( ),sin
ʧ
tGFFF

ʪʨʠX
wa++-=ä  

( ) ,cos
ʧ KY

FtGNF -++=ä wa  
(2.13) 

ʛʜʝ t
ʧ
w  - ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʣʦʧʘʩʪʠ ʟʘ ʚʨʝʤʷ t, ʨʘʜ. 

ʉʠʣʫ, ʧʨʠʞʠʤʘʶʱʘʷ ʯʘʩʪʠʮʫ ʢ ʣʦʧʘʩʪʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ N  ʦʧʨʝʜʝʣʠʤ 

ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ ʤʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ Y: 

( )tGFN
K ʧ

cos wa+-= . 
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ʋʩʣʦʚʠʝ ʩʙʨʘʩʳʚʘʥʠʷ ʯʘʩʪʠʮ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʣʦʧʘʩʪʠ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ [92, 100, 114, 116]: 

ʪʨ
FF

ʍ
²ä , 

ʛʜʝ ä ʍ
F  - ʩʫʤʤʘ ʚʩʝʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʯʘʩʪʠʮʫ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚʜʦʣʴ ʦʩʠ ʣʦʧʘʩʪʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

( ) ( )( )tmgmftmgrm
ʦʪʥ ʧʧʧ0

2

ʧ
cos2sin wauwwaw +-²++ . (2.14) 

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʨʘʞʝʥʠʷ (2.14) ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʣʦʧʘʩʪʠ ʞʝʣʦʙʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʧʦʣʥʘʷ 

ʨʘʟʛʨʫʟʢʘ ʦʪ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ: 

( )
,

2cos
arcsin ʧ0

2

ʧ y
uwwy

a +ù
ú

ø
é
ê

è -
=

g

fr
ʦʪʥ

. (2.15) 

ʛʜʝ y - ʫʛʦʣ ʪʨʝʥʠʷ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦ ʣʦʧʘʩʪʴ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʛʨʘʜ. 

ʀʟ ʚʳʨʘʞʝʥʠʷ  (2.15) ʚʠʜʥʦ, ʯʪʦ ʫʛʦʣ ʨʘʟʛʨʫʟʢʠ ʣʦʧʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧ
w  ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʤʘʩʩʳ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦ ʣʦʧʘʩʪʴ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ f . 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʦʪʥ
u  ʜʚʠʞʝʥʠʷ ʤʘʩʩʳ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ, ʩʦʩʪʘʚʠʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʧʘʩʪʠ ʞʝʣʦʙʘ, ʢʦʪʦʨʦʝ ʩ 

ʫʯʝʪʦʤ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʥʝʝ ʚʥʝʰʥʠʭ ʩʠʣ ʠʤʝʝʪ ʚʠʜ: 

ʪʨʂʠ
FGFFam +++= , (2.16) 

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʝ (2.16) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

( ) ( )tfmgfmtmgrmma
ʦʪʥ ʧʧʧ0

2

ʧ
cos2sin wauwwaw ++Ö-++Ö= . (2.17) 

ʋʨʘʚʥʝʥʠʝ (2.17) ʩʦʩʪʘʚʣʝʥʦ ʠʟ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮʳ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʣʦʧʘʩʪʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʝʩʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʤʝʩʪʦ ʧʣʦʩʢʘʷ ʩʠʩʪʝʤʘ ʩʠʣ. 

ʇʨʝʦʙʨʘʟʦʚʘʚ ʫʨʘʚʥʝʥʠʝ (2.17), ʧʦʣʫʯʠʤ: 
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( ) ( )( )tftgrrfr
ʧʧ

2

ʧʧ
cossin2 wawaww +++=-+ ### . (2.18) 

ʋʨʘʚʥʝʥʠʝ (2.18) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʝʡʥʦʝ ʥʝʦʜʥʦʨʦʜʥʦʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ 2-ʛʦ ʧʦʨʷʜʢʘ. 

ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠʤʝʝʪ ʚʠʜ: 

21
rrr += , (2.19) 

ʛʜʝ 1
r  ʠ 2r  - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʱʝʝ ʠ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʥʝʦʜʥʦʨʦʜʥʦʛʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠʤʝʝʪ ʚʠʜ: 

kter =
1

. 

ɿʘʧʠʰʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʚʳʨʘʞʝʥʠʷ (2.18): 

02 2

ʧʧ

2 =-Ö+ ww kfk . (2.20) 

ʅʘʡʜʝʤ ʢʦʨʥʠ ʫʨʘʚʥʝʥʠʷ (2.20): 

( )12

ʧ2,1
+°-= ffk w . (2.21) 

ʂʦʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ (2.17) ʜʝʡʩʪʚʠʪʝʣʴʥʳ ʠ ʨʘʟʣʠʯʥʳ, 

ʦʪʩʶʜʘ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

tktk
eCeCr 21

211
+= . (2.22) 

ʏʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (2.18) ʥʘʭʦʜʠʤ, ʧʨʝʜʩʪʘʚʣʷʷ ʧʨʘʚʫʶ ʝʛʦ ʯʘʩʪʴ ʚ 

ʚʠʜʝ: 

( ) ( ) CtBtAr ++++=
ʧʧ2

cossin wawa . (2.23) 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʯʘʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (2.18) 

ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʧʝʨʚʫʶ ʠ ʚʪʦʨʫʶ ʧʨʦʠʟʚʦʜʥʳʝ ʚʳʨʘʞʝʥʠʷ (2.23): 

( ) ( )tBtAr
ʧʧʧʧ2

sincos wawwaw +-+=# , 

( ) ( )tBtAr
ʧ

2

ʧʧ

2

ʧ2
cossin wawwaw +-+-=## . 

(2.24) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ A, B ʠ C  ʧʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ 2
r , 2

r# ʠ 2r## 

ʚ ʚʳʨʘʞʝʥʠʝ (2.18) ʠ, ʧʨʝʦʙʨʘʟʦʚʘʚ ʝʛʦ, ʧʦʣʫʯʠʤ: 

( ) ( )( ) ( ) ( )++=-+-++Ö-- tgCtBAftBfA
ʧ

2

ʧʧ

2

ʧ

2

ʧʧ

2

ʧ

2

ʧ
sincos2sin22 wawwawwwaww  

( )tfg
ʧ

cos wa++ . 
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ɺ ʧʦʣʫʯʝʥʥʦʤ ʫʨʘʚʥʝʥʠʠ ʧʨʠʨʘʚʥʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʠ, 

ʧʦʣʫʯʠʤ: 

î
í

î
ì

ë

=

=+-

=--

.0

,22

,22

2

ʧ

2

ʧ

2

ʧ

2

ʧ

2

ʧ

C

fgAfB

gBfA

w

ww

ww

 

ʈʝʰʘʷ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ A, B ʠ C, ʥʘʭʦʜʠʤ: 

( )
( )12

1
22

ʧ

2

+

-
-=

f

fg
A

w
;     

( )22

ʧ
1 f

fg
B

+
-=
w

;     0=C . 

ʇʦʜʩʪʘʚʣʷʷ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʚʳʨʘʞʝʥʠʝ (2.23), 

ʧʦʣʫʯʠʤ: 

( )
( )

( )
( )

( )t
f

fg
t

f

fg
r

ʧ22

ʧ

ʧ22

ʧ

2

2
cos

1
sin

12

1
wa

w
wa

w
+

+
-+

+

-
-=  

ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

( ) ( )tBtAeCeCr
tktk

ʧʧ21
cossin21 wawa +++++=  (2.25) 

ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʚ ʫʨʘʚʥʝʥʠʝ (2.25), ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʤʘʪʝʨʠʘʣʘ ʧʦ ʣʦʧʘʩʪʠ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ: 

( ) ( )tBtAekCekCr
tktk

ʦʪʥ ʧʧʧʧ2211
sincos21 wawwawu +-+++==# . (2.26) 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 1
C  ʠ 2

C ʦʧʨʝʜʝʣʠʤ ʧʫʪʝʤ ʯʘʩʪʥʦʛʦ ʨʝʰʝʥʠʷ 

ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʫʨʘʚʥʝʥʠʡ (2.25) ʠ (2.26) ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʥʘʯʘʣʴʥʳʤ 

ʫʩʣʦʚʠʷʤ ʧʨʠ 0=t , 0==
ʦʪʥ

r u# : 

( ) ( )

21

202ʧ

1

cossinsincos

kk

krBAkBA
C

-

-++-
=

aaaaw
; 

( )

21

ʧʧ01

2

sincoscossin

kk

BABArk
C

-

-+--
=

awawaa
. 

(2.27) 
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2.2.4 ʆʧʨʝʜʝʣʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ʅʘ ʤʘʩʩʫ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ m, ʜʚʠʞʫʱʫʶʩʷ ʧʦʩʣʝ ʩʭʦʜʘ ʩ ʣʦʧʘʩʪʠ 

ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʜʝʡʩʪʚʫʶʪ ʜʚʝ ʩʠʣʳ [30, 59, 92, 100, 114]: ʩʠʣʘ 

ʪʷʞʝʩʪʠ mgG=  ʠ ʩʠʣʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʨʝʜʳ 
2

ʧʩ ʦʪʥkF u=  (ʛʜʝ Ὧ̐ 

- ʢʦʵʬʬʠʮʠʝʥʪ ʧʘʨʫʩʥʦʩʪʠ, ʜʣʷ ʣʫʟʛʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ Ὧ̐ = 3,16 - 4,13 ʤ-1, ʜʣʷ ʣʫʟʛʠ 

ʛʨʝʯʠʭʠ Ὧ̐ = 3,69 - 5,8 ʤ-1, ʜʣʷ ʣʫʟʛʠ ʧʨʦʩʘ Ὧ̐ = 2,45 - 8,1 ʤ-1). ʉʠʣʘ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʨʝʜʳ ʥʘʧʨʘʚʣʝʥʘ ʚ ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ 

ʥʘʧʨʘʚʣʝʥʠʶ ʩʢʦʨʦʩʪʠ ʚʚʦʜʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ ʠ.ʤ.
u . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʵʪʠʭ ʩʠʣ ʨʘʚʥʘ: 
2

ʧ ʦʪʥkmg u- . ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʚʝʣʠʯʠʥʘ ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʯʘʩʪʠʮʫ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʫʩʢʦʨʝʥʠʶ ʜʚʠʞʝʥʠʷ ʠ ʨʘʚʥʘ 

ma. 

ʊʦʛʜʘ: 

2

ʧ ʦʪʥkmgma u-= . (2.28) 

ɽʩʣʠ ʧʫʪʴ, ʩʯʠʪʘʷ ʦʪ ʥʘʯʘʣʘ ʦʪʩʯʝʪʘ, ʨʘʚʝʥ s, ʪʦ ʩʢʦʨʦʩʪʴ 
dt

ds
=u , ʠ ʧʨʠ 

ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʜʚʠʞʝʥʠʠ 
2

2

dt

sd
a= ; ʨʘʚʝʥʩʪʚʦ (2.28) ʧʨʠʤʝʪ ʚʠʜ: 

2

ʧ2

2

ö
÷

õ
æ
ç

å
-=

dt

ds
kmg

dt

sd
m . (2.29) 

ʇʨʝʦʙʨʘʟʫʝʤ ʫʨʘʚʥʝʥʠʝ (2.29): 

2

ʧuu
u

kmg
ds

d
m -= , 

ʠʣʠ  

,
2

ʧ

ds
kmg

dm
=

- u

uu
 

ʦʪʢʫʜʘ 

ñ ñ=-
ds

kmg

dm
2

ʧu

uu
, 
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ʠʣʠ  

sCkmg
k

m
=+-- 2

ʧln
2

u . (2.30) 

 

ʇʫʩʪʴ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 0=t  ʯʘʩʪʠʮʘ ʥʘʭʦʜʠʣʦʩʴ ʚ ʥʘʯʘʣʝ ʧʫʪʠ, 

ʪ.ʝ. 0=s , ʠ ʥʘʯʘʣʦ ʧʘʜʘʪʴ ʩ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴ, ʨʘʚʥʦʡ ʥʫʣʶ, ʪ.ʝ. 0=u . 

ʇʦʜʩʪʘʚʠʤ ʚ ʫʨʘʚʥʝʥʠʝ (2.30) 0=s  ʠ 0=u , ʦʧʨʝʜʝʣʠʤ C : 

0ln
2 ʧ

=+- Cmg
k

m
,          mg

k

m
C ln

2 ʧ

= . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

smg
k

m
kmg

k

m
=+-- ln

2
ln

2 ʧ

2

ʧ

u , 

ʠʣʠ 

2

ʧʧ

ln
2 ukmg

mg

k

m
s

-
= . 

ʊʘʢ ʢʘʢ u=
dt

ds
, ʪʦ: 

.ln
2 2

ʧ

ʧ
ö
÷

õ
æ
ç

å
-

=

dt

ds
kmg

mg

k

m
s  (2.31) 

ʋʨʘʚʥʝʥʠʝ (2.31) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ. ʈʝʰʘʝʤ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 
dt

ds
: 

.
2

ln ʧ

2

ʧ

m

sk

dt

ds
kmg

mg
=

ö
÷

õ
æ
ç

å
-

 

ʊʘʢ ʢʘʢ ʯʘʩʪʠʮʘ ʧʘʜʘʝʪ, ʪʦ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ (2.30) 0
2

2

ð
dt

sd
m ; 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ: 
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0

2

ʧ ðö
÷

õ
æ
ç

å
-

dt

ds
kmg  ʠ 0

2

ʧ

ð

ö
÷

õ
æ
ç

å
-

dt

ds
kmg

mg , 

ʧʦʵʪʦʤʫ ʠʤʝʝʤ: 

m

skʧ

e

dt

ds
kmg

mg
2

2

ʧ

=

ö
÷

õ
æ
ç

å
-

,          m

skʧ

e
mg

dt

ds
kmg 2

2

ʧ
-

=

ö
÷

õ
æ
ç

å
-

,          
ö
ö

÷

õ

æ
æ

ç

å
-°=

-
m

skʧ

e
k

mg

dt

ds
2

ʧ

1 . 

ʊʘʢ ʢʘʢ s ʚʦʟʨʘʩʪʘʶʱʘʷ ʬʫʥʢʮʠʷ t, ʪʦ 0ð
dt

ds
,. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʢʦʨʥʝʤ ʙʝʨʝʤ 

ʟʥʘʢ ʧʣʶʩ: 

ö
ö

÷

õ

æ
æ

ç

å
-=

-
m

sk

e
k

mg

dt

ds ʧ2

ʧ

1 . 

ʈʘʟʜʝʣʠʚ ʧʝʨʝʤʝʥʥʳʝ, ʧʦʣʫʯʠʤ: 

dt
k

mg

e

ds

m

skʧ
ʧ

2

1

=

-
-

, 

ʦʪʩʶʜʘ 

.

1
ʧ

2
Ct

k

mg

e

ds

m

skʧ

+=

-

ñ
-

 
(2.32) 

ʀʥʪʝʛʨʘʣ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʨʘʚʝʥʩʪʚʘ (2.32) ʙʝʨʝʤ ʧʦʜʩʪʘʥʦʚʢʦʡ: 

m

skʧ

ez= ,               dse
m

k
dz m

skʧ
ʧ=  

ʠ ʪʦʛʜʘ  

,
ʧ

ʧ

m

sk

e
k

m
ds

-

=                .
ʧ z

dz

k

m
dz=  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

( )ñ ñ ñ =
ö
ö

÷

õ

æ
æ

ç

å
-+=-+=

-
=

-

=

-
-

1ln1ln
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ʧ
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ʧ
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.
ʧ

Ct
k

mg
+=  
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ʇʦʜʩʪʘʚʣʷʷ ʚ ʧʦʣʫʯʝʥʥʦʝ ʨʘʚʝʥʩʪʚʦ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 0=t  ʠ 0=s , 

ʧʦʣʫʯʠʤ, ʯʪʦ 0=C . 

ʀʪʘʢ, ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (2.32): 

t
k

mg
ee

k

m
m

sk

m

sk ʧʧ

ʧ

2

ʧ

1ln =
ö
ö

÷

õ

æ
æ

ç

å
-+ , 

ʦʪʩʶʜʘ: 

t
m

gk

m

sk

m

sk ʧʧʧ

eee =-+ 1

2

, (2.33) 

t
m

gk

m

sk

m

sk

ʧ

ʧʧ

e

ee

-

-

=

-+ 1

1

2
. (2.34) 

ʋʤʥʦʞʘʷ ʯʠʩʣʠʪʝʣʴ ʠ ʟʥʘʤʝʥʘʪʝʣʴ ʣʝʚʦʡ ʯʘʩʪʠ ʨʘʚʝʥʩʪʚʘ (2.34) ʥʘ 

ʚʳʨʘʞʝʥʠʝ: 

1

2

-- m

sk

m

sk ʧʧ

ee , 

ʧʦʣʫʯʠʤ: 

t
m

gk

m

sk

m

sk ʧʧʧ

eee
-

=-- 1

2

, 

ʦʪʢʫʜʘ, ʫʯʠʪʳʚʘʷ ʨʘʚʝʥʩʪʚʦ (2.35), ʧʦʣʫʯʠʤ: 

.
2

t
m

gk
t

m

gk

m

sk
ʧʧ

ʧ ee
e

-

+
=  

ʆʢʦʥʯʘʪʝʣʴʥʦ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ ʢ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʦʪʢʘ ʙʫʜʝʪ 

ʠʤʝʪʴ ʚʠʜ: 

.
2

ln
ʧ

t
m

gk
t

m

gk ʧʧ

ee

k

m
s

-

+
=  (2.35) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ 

ʙʘʨʘʙʘʥʘ ʩ ʞʝʣʦʙʘʤʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʧʦʚʝʨʥʫʪʳ ʜʨʫʛ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ, ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʚʳʨʘʞʝʥʠʝ (2.35). 
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2.2.5 ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʠʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʪʨʫʜʥʦʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʘʢʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ. 

ʇʦʪʨʝʙʥʘʷ ʤʦʱʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʠʚʦʜʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

,ʭ.ʭ.ʧ.ʮʧʢʨ.ʧʧʦʜ PfMP += w  (2.36) 

ʛʜʝ 
ʢʨ.ʧ

M  - ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʅĿʤ; ʧ
w  - ʫʛʣʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤʠʥ-1; ʭ.ʭ.ʧ.
P  - ʤʦʱʥʦʩʪʴ ʥʘ ʭʦʣʦʩʪʦʤ 

ʭʦʜʫ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ɺʪ; ʮ
f  - ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʮʘʧʬʘʭ: ʜʣʷ 

ʧʦʜʰʠʧʥʠʢʦʚ ʢʘʯʝʥʠʷ (ʮ
f  = 0,05). 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ 

ʬʦʨʤʫʣʝ: 

( ) ( )( ),cossin
ʧʧ0.ʧ.ʫ
ttGrM wawa +-+= , (2.37) 

ʛʜʝ G  - ʩʠʣʘ ʪʷʞʝʩʪʠ, ʅ; 0
r  - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʜʦ ʯʘʩʪʠʮʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤ. 

ʇʦʜʩʪʘʚʠʤ ʚʳʨʘʞʝʥʠʝ (2.37) ʚ (2.36), ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʤʦʱʥʦʩʪʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ 

ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ: 

( ) ( )( ) .cossin ʭ.ʭ.ʧ.ʮʧʧʧ0ʧʦʜ PfttGrP ++-+= wwawa  (2.38) 
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2.3 ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʧʨʝʜʣʘʛʘʝʤʳʤʠ 

ʤʦʣʦʪʢʘʤʠ 

 

2.3.1 ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʚ ʟʦʥʝ ʟʘʛʨʫʟʢʠ  

 

ʂʘʯʝʩʪʚʦ ʠ ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʚ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʢʘʭ ʚ 

ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

- ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʴ ʚʥʝʰʥʠʭ ʢʦʥʮʦʚ ʤʦʣʦʪʢʦʚ (ʪ.ʝ. ʩʢʦʨʦʩʪʴʶ ʫʜʘʨʘ 

ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʦʪʢʘ ʧʦ ʤʘʩʩʝ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ); 

- ʯʠʩʣʦʤ ʫʜʘʨʦʚ (ʪ.ʝ. ʯʠʩʣʦʤ ʦʙʦʨʦʪʦʚ ʨʦʪʦʨʘ ʚ ʦʜʥʫ ʤʠʥʫʪʫ) 

ʅʘ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʚ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʢʘʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʬʦʨʤʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʦʪʢʘ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʪʫʧʠʚʰʝʝ ʥʘ ʤʦʣʦʪʦʢ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. 

ɿʘʧʘʩ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʤʦʣʦʪʢʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʜʨʦʙʷʱʠʡ ʵʬʬʝʢʪ, 

ʚʳʨʘʞʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ [59, 69, 100, 114]: 

Ὕ̍  
ά̍ ‡̍

ς
ȟ (2.39) 

ʛʜʝ Ὕ̍ ï ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʤʦʣʦʪʢʘ, ɼʞ; ά̍  ï ʤʘʩʩʘ ʤʦʣʦʪʢʘ, ʢʛ; ‡̍ ï ʦʢʨʫʞʥʘʷ 

ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʘ, ʤ/ʩ. 

ɼʘʥʥʘʷ ʵʥʝʨʛʠʷ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʜʝʬʦʨʤʘʮʠʶ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʥʘ 

ʧʨʝʦʜʦʣʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʭʘ. ʆʯʝʚʠʜʥʦ, ʥʘʠʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ 

ʤʦʣʦʪʢʘ ʙʫʜʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʝʛʦ ʧʦʜ ʟʘʛʨʫʟʦʯʥʦʡ ʛʦʨʣʦʚʠʥʦʡ 

(ʨʠʩʫʥʦʢ 2.7). ʅʝʪ ʦʩʥʦʚʘʥʠʡ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʘʩʩʘ ʤʦʣʦʪʢʘ 

ʙʝʩʢʦʥʝʯʥʦ ʚʝʣʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʩʩʦʡ ʧʦʨʮʠʠ ʤʘʪʝʨʠʘʣʘ, ʩʦʫʜʘʨʷʶʱʝʡʩʷ ʩ 

ʤʦʣʦʪʢʦʤ. 

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʫʜʘʨʘ, ʵʥʝʨʛʠʷ ʫʜʘʨʘ ʠʣʠ ʨʘʙʦʪʘ ʜʝʬʦʨʤʘʮʠʠ, ʝʩʣʠ ʤʦʣʦʪʦʢ 

ʥʝ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ, ʧʨʠ ʫʩʣʦʚʠʠ ʥʝʫʧʨʫʛʦʛʦ ʫʜʘʨʘ, ʙʫʜʝʪ 

ʨʘʚʥʘ [114]: 

Ὕ̔̅  
άά̍

ά  ά̍
Ͻ
‡̔̅

ς
ȟ (2.40) 
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ʛʜʝ Ὕ̔  ̅ ï ʵʥʝʨʛʠʷ ʫʜʘʨʘ, ɼʞ; ά  - ʤʘʩʩʘ ʧʦʨʮʠʠ ʤʘʪʝʨʠʘʣʘ, ʫʯʘʩʪʚʫʶʱʘʷ ʚ 

ʩʦʫʜʘʨʝʥʠʠ ʩ ʤʦʣʦʪʢʦʤ, ʢʛ; ‡̔  ̅ï ʩʢʦʨʦʩʪʴ ʫʜʘʨʘ, ʤ/ʩ. 

 

ʈʠʩʫʥʦʢ 2.7 ï ʄʦʤʝʥʪ ʧʨʦʭʦʞʜʝʥʠʷ ʤʦʣʦʪʢʘ ʧʦʜ ʟʘʛʨʫʟʦʯʥʦʡ ʛʦʨʣʦʚʠʥʦʡ 

 

ɺ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʢʘʭ ʦʢʦʣʦ 15% ʵʥʝʨʛʠʠ ʨʘʩʭʦʜʫʝʪʩʷ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ 

ʫʜʘʨʦʤ, ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ ʠʩʪʠʨʘʥʠʝʤ. 

ʋʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʤʝʣʴʯʝʥʠʷ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ 

ʫʚʝʣʠʯʝʥʠʷ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʫʜʘʨʘ, ʠ ʫʤʝʥʴʰʝʥʠʠ ʝʝ ʥʘ ʠʩʪʠʨʘʥʠʝ [6, 34, 35, 44, 62]. 

ʋʚʝʣʠʯʠʪʴ ʵʥʝʨʛʠʶ ʫʜʘʨʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʥʘʤʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʣʦʪʢʘ [73, 93, 94]. 

ʊʘʢ ʢʘʢ ʧʨʝʜʣʘʛʘʝʤʳʡ ʥʘʤʠ ʤʦʣʦʪʦʢ (ʨʠʩʫʥʦʢ 2.2) ʠʤʝʝʪ ʪʨʠ ʚʳʩʪʫʧʘ, 

ʨʘʜʠʫʩʳ ʦʪ ʚʝʨʰʠʥ ʢʦʪʦʨʳʭ ʜʦ ʪʦʯʢʠ ʧʦʜʚʝʩʘ ʨʘʚʥʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʥʝʨʛʠʷ ʫʜʘʨʘ 

ʢʘʞʜʳʤ ʠʟ ʚʳʩʪʫʧʦʚ ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʘʷ, ʪʦʛʜʘ ʚʳʨʘʞʝʥʠʝ (2.40) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ 

ʚʠʜʝ: 

Ὕ̔̅  ᾀ̃
άά̍

ά  ά̍
Ͻ
‡̔̅

ς
ȟ (2.41) 

ʛʜʝ ᾀ̃ ï ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʪʫʧʦʚ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʦʪʢʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʚʳʨʘʞʝʥʠʷ (2.41), ʯʪʦ ʵʥʝʨʛʠʷ ʫʜʘʨʘ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʤʦʣʦʪʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʣʦʪʢʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,5 ʨʘʟʘ, ʧʨʠ ᾀ̃ = 3, ʟʘ ʩʯʝʪ ʯʝʛʦ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ 



75 
 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʠ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ. 

ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʣʦʪʢʘ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʠʟʤʝʣʴʯʘʶʱʝʛʦ ʦʨʛʘʥʘ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ, ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʢʘʯʝʩʪʚʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ï ʦʪ ʨʘʟʨʫʰʘʶʱʝʡ ʩʢʦʨʦʩʪʠ. 

ʀʟ ʘʥʘʣʠʟʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʢʨʫʞʥʘʷ 

ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ. 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʝ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʩʦʫʜʘʨʝʥʠʡ 

ʤʦʣʦʪʢʦʚ ʩ ʯʘʩʪʠʮʝʡ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʘʚʥʫʶ ʨʘʟʨʫʰʘʶʱʝʡ ʩʢʦʨʦʩʪʠ 

ʨʘʟʨ
u , ʦʢʨʫʞʥʫʶ ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ ʪʨʝʙʫʝʪʩʷ ʥʘʟʥʘʯʠʪʴ ʚʳʰʝ, ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʝʩʪʴ ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʰʥʦ-ʧʨʦʜʫʢʪʦʚʦʛʦ ʩʣʦʷ ʩʣ
u . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʬʦʨʤʫʣʝ: 

( )
ʩʣʨʘʟʨʩʣʨʘʟʨʤ

1 buuuu +=+= , (2.42) 

ʛʜʝ .5,0...4,0
ʨʘʟʨ

ʩʣ
ʩʣ

==
u

u
b  

ʇʦʩʣʝ ʫʜʘʨʘ ʤʦʣʦʪʢʘ ʠʟʤʝʣʴʯʘʝʤʘʷ ʤʘʩʩʘ ʤʘʪʝʨʠʘʣʘ ʫʜʘʨʷʝʪʩʷ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʦʙ ʨʝʰʝʪʦ ʠ ʩʥʦʚʘ ʧʦʧʘʜʘʝʪ ʧʦʜ ʫʜʘʨ ʤʦʣʦʪʢʦʚ. ɺ ʚʠʜʫ 

ʤʘʣʦʛʦ ʟʘʟʦʨʘ ʤʝʞʜʫ ʨʝʰʝʪʦʤ ʠ ʤʦʣʦʪʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩʢʘʣʳʚʘʥʠʝ ʯʘʩʪʠʮʳ, ʯʪʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ. 

ʄʠʥʠʤʘʣʴʥʫʶ ʨʘʟʨʫʰʘʶʱʫʶ ʩʢʦʨʦʩʪʴ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ 

ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

rlu /ln
ʜʧʨʘʟʨ

kk= , (2.43) 

ʛʜʝ ʜ
k  - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʜ

k  = 1,4 é 2,0; ʧ
k  ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʘʨʫʩʥʦʩʪʠ, ʜʣʷ ʣʫʟʛʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ Ὧ̐ = 3,16 - 4,13, ʜʣʷ ʣʫʟʛʠ ʛʨʝʯʠʭʠ Ὧ̐ = 3,69 
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- 5,8, ʜʣʷ ʣʫʟʛʠ ʧʨʦʩʘ ʧ
k  = 2,45 - 8,1; ‗ ï ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ; ” ï ʥʘʩʳʧʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʛ/ʤ3. 

 

2.3.2 ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʦʣʦʪʢʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʜʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʤʦʣʦʪʢʘ ʩ ʯʘʩʪʠʮʝʡ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʨʠʩʫʥʦʢ 2.8). ʇʦʩʢʦʣʴʢʫ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʩʪʫʧʣʝʥʠʷ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʜʨʦʙʠʣʴʥʫʶ 

ʢʘʤʝʨʫ ʥʝʚʝʣʠʢʘ, ʪʦ ʩʦ ʩʪʦʨʦʥʳ ʤʦʣʦʪʢʘ ʧʦ ʠʟʤʝʣʴʯʘʝʤʦʡ ʯʘʩʪʠʮʝ ʥʘʙʣʶʜʘʶʪ 

ʠʤʧʫʣʴʩʥʳʡ ʫʜʘʨ. 

 

ʈʠʩʫʥʦʢ 2.8 ï ʉʭʝʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʣʦʪʢʘ ʥʘ ʤʘʪʝʨʠʘʣ 

 

ʀʩʧʦʣʴʟʫʷ ʪʝʦʨʝʤʫ ʦʙ ʠʤʧʫʣʴʩʠʚʥʳʭ ʩʠʣʘʭ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʫʜʘʨʘ 

[69,100, 114]: 
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ʤʫʜ
umtF =D ,  

t

m
F

D
= ʤ

ʫʜ

u
, (2.44) 

ʛʜʝ 
ʫʜ

F  ï ʩʠʣʘ ʫʜʘʨʘ ʤʦʣʦʪʢʘ, ʅ; tD ï ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʣʦʪʢʘ ʩ ʯʘʩʪʠʮʝʡ, ʩ; m ï ʤʘʩʩʘ ʠʟʤʝʣʴʯʘʝʤʦʡ ʯʘʩʪʠʮʳ, ʢʛ; ʤ
u  ï 

ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʘ, ʤ/ʩ. 

ɸʥʘʣʠʟ ʫʨʘʚʥʝʥʠʷ (2.44) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʩʠʣʳ ʫʜʘʨʘ ʚʦʟʤʦʞʥʦ 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʤʘʩʩʳ ʩʦʫʜʘʨʷʝʤʦʡ ʯʘʩʪʠʮʳ ʠʣʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʨʦʪʦʨʘ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

ɺ ʩʣʫʯʘʝ ʦʪʢʣʦʥʝʥʠʷ ʤʦʣʦʪʢʘ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʟʘ ʩʯʝʪ ʫʜʘʨʦʚ ʧʦ 

ʯʘʩʪʠʮʘʤ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʫʛʦʣ Ŭ (ʨʠʩʫʥʦʢ 2.9) ʫʨʘʚʥʝʥʠʝ (2.44) ʙʫʜʝʪ 

ʠʤʝʪʴ ʚʠʜ: 

t

m
F

D
= ʤ

ʫʜ

u
 ʠʣʠ 

t

m
F

D
=

au cos
ʤ

ʫʜ
, (2.45) 

ʛʜʝ a ï ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʤʦʣʦʪʢʘ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 2.9 ï ʉʭʝʤʘ ʢʦʩʦʛʦ ʫʜʘʨʘ 
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ʇʨʠ ʵʪʦʤ ʚʝʢʪʦʨ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʯʘʩʪʠʮʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤ
u , 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʡ ʩ ʤʦʣʦʪʢʦʤ ʚ ʤʦʤʝʥʪ ʫʜʘʨʘ, ʨʘʚʝʥ ʧʦ ʚʝʣʠʯʠʥʝ ʩʢʦʨʦʩʪʠ ʪʦʯʢʠ 

ʠʭ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ. ʇʦʵʪʦʤʫ ʠʤʧʫʣʴʩʥʳʡ ʫʜʘʨ ʙʫʜʝʪ ʨʘʚʝʥ ʫʞʝ ʧʨʦʠʟʚʝʜʝʥʠʶ 

ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʡ ʯʘʩʪʠʮʳ ʠ ʥʦʨʤʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧ
u ʦʪ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʤ
u, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧ

u ʙʫʜʝʪ ʨʘʚʥʘ: 

auu cos
ʤ

=
ʧ . (2.46) 

ʉʫʜʷ ʧʦ ʫʨʘʚʥʝʥʠʶ (2.45) ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʤʦʣʦʪʢʘ, ʩʠʣʘ ʫʜʘʨʘ ʙʫʜʝʪ ʩʣʘʙʝʝ, ʘ ʯʘʩʪʠʮʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʫʜʝʪ 

ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʢʦʣʴʞʝʥʠʶ ʚʜʦʣʴ ʛʨʘʥʠ ʤʦʣʦʪʢʘ ʟʘ ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ ʩʢʦʨʦʩʪʠ t
u . 

ɿʥʘʯʠʪ, ʦʪʢʣʦʥʝʥʠʝ ʤʦʣʦʪʢʦʚ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ 

ʤʘʪʝʨʠʘʣʘ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʜʨʦʙʠʣʢʠ. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʰʘʨʥʠʨʥʦ ʧʦʜʚʝʰʝʥʥʳʝ ʥʘ 

ʨʦʪʦʨʝ ʤʦʣʦʪʢʠ, ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʜʠʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʟʘ ʩʯʝʪ ʜʝʡʩʪʚʠʷ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʧʨʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʦʣʦʪʢʦʚ ʥʘ ʤʘʩʩʫ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʚʳʷʩʥʠʤ ʫʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ, 

ʠʩʭʦʜʷ ʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʨʘʱʝʥʠʷ [6]. ɼʣʷ ʵʪʦʛʦ ʠʟʦʙʨʘʟʠʤ ʤʦʣʦʪʦʢ ʚ ʧʦʣʦʞʝʥʠʠ, 

ʦʪʢʣʦʥʝʥʥʦʤ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ, ʠ ʧʨʠʚʝʜʝʤ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʠʣʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ 

ʩ ʥʠʤ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ (ʨʠʩʫʥʦʢ 2.10). 
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ʈʠʩʫʥʦʢ 2.10 ï ʉʭʝʤʘ ʜʝʡʩʪʚʠʷ ʩʠʣ ʥʘ ʤʦʣʦʪʦʢ ʚʦ ʚʨʝʤʷ ʝʛʦ ʨʘʙʦʪʳ 

 

ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʤʦʤʝʥʪʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʣʦʪʦʢ ʥʝ ʙʫʜʝʪ ʦʪʢʣʦʥʷʪʴʩʷ 

ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ: 

,
ʮʪʨʦʢʨ
dFpFGlbF ++=  (2.47) 

ʛʜʝ Ὂ̏̋ ̑ï ʦʢʨʫʞʥʘʷ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʩʦ ʩʪʦʨʦʥʳ ʤʦʣʦʪʢʘ ʥʘ ʤʘʪʝʨʠʘʣ, ʨʘʚʥʘʷ 

ʩʠʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʨʝʜʳ, ʅ; ὦ ï ʧʣʝʯʦ ʦʢʨʫʞʥʦʡ ʩʠʣʳ, ʤ; Ὃ ï ʩʠʣʘ ʪʷʞʝʩʪʠ 

ʤʦʣʦʪʢʘ, ʅ; ὰ ï ʧʣʝʯʦ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʤ; Ὂ̓  ̑ï ʩʠʣʘ ʪʨʝʥʠʷ ʤʦʣʦʪʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʰʘʨʥʠʨʘ, ʅ; ὴ ï ʧʣʝʯʦ ʩʠʣʳ ʪʨʝʥʠʷ, ʤ; Ὂ̗ ï ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ 

ʠʥʝʨʮʠʠ, ʅ; Ὠ ï ʧʣʝʯʦ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʠʥʝʨʮʠʠ, ʤ. 

ʉʠʣʫ Ὂ̏̋ ̑ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʠʩʭʦʜʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

Ὂ̏̋̑ 
Ὧ̒ὓ̋ ̑

Ὑᾀ̍
 
Ὧ̋ ὖ̑

Ὑᾀ̍̑‫
ȟ 

ʛʜʝ Ὧ̒ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʤʦʣʦʪʢʘ ʚ ʚʦʟʜʫʰʥʦ-ʧʨʦʜʫʢʪʦʚʦʤ 

ʩʣʦʝ ʣʫʟʛʠ, Ὧ̒ ςȟυȣσ; ὓ̋  ̑ ï ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʨʦʪʦʨʘ ʤʦʣʦʪʢʦʚʦʡ 
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ʜʨʦʙʠʣʢʠ, ʅĿʤ; Ὑ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʨʦʪʦʨʘ ʜʦ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ 

ʩʠʣʳ Ὂ̏̋,̑ ʤ; ᾀ̍ ï ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʪʢʦʚ; ὖ ï ʧʦʪʨʝʙʥʘʷ ʤʦʱʥʦʩʪʴ ʧʨʠʚʦʜʘ ʨʦʪʦʨʘ, 

ɺʪ; ̑‫  ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʩ ʤʦʣʦʪʢʘʤʠ, ʩ-1. 

ʀʟ ʨʠʩʫʥʢʘ 2.9 ʚʠʜʥʦ, ʯʪʦ ʧʣʝʯʦ ὦ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʢʘʢ 

ὦ ὬÃÏÓɻ, 

ʛʜʝ Ὤ - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʰʘʨʥʠʨʘ ʜʦ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ Ὂ̏̋;̑ ‌ ï ʫʛʦʣ 

ʦʪʢʣʦʥʝʥʠʷ ʤʦʣʦʪʢʘ. 

ʊʦʛʜʘ ʤʦʤʝʥʪ ʦʪ ʩʠʣʳ Ὂ̏̋ ̑ʙʫʜʝʪ ʨʘʚʝʥ: 

Ὂ̏̋ὦ̑  
Ὧ̒ὖὬÃÏÓ‌

Ὑᾀ̍̑‫
Ȣ (2.48) 

ʄʦʤʝʥʪ ʩʠʣʳ ʪʷʞʝʩʪʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

Ὃὰ ά̍ Ὣὰ ά̍ ὫὥÓÉÎɻ, (2.49) 

ʛʜʝ ά̍  ï ʤʘʩʩʘ ʤʦʣʦʪʢʘ, ʢʛ; Ὣ ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʤ/ʩ2; ὥ ï ʨʘʩʩʪʦʷʥʠʝ 

ʦʪ ʦʩʠ ʰʘʨʥʠʨʘ ʤʦʣʦʪʢʘ ʜʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ, ʤ. 

ʄʦʤʝʥʪ ʩʠʣʳ ʪʨʝʥʠʷ, ʧʦʷʚʣʷʶʱʠʡʩʷ ʧʨʠ ʜʝʡʩʪʚʠʠ ʚ ʰʘʨʥʠʨʝ ʥʦʨʤʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʧʨʠʨʘʚʥʝʥʥʦʛʦ ʧʦ ʚʝʣʠʯʠʥʝ ʢ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʝ ʧʝʨʝʥʦʩʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ: 

Ὂ̓ ὴ̑ ὪὊ̗ὴ Ὢά̍ ̑‫ Ὑ̗Ȣ̓Ȣὴ, (2.50) 

ʛʜʝ Ὢ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʚ ʰʘʨʥʠʨʝ (Ὢ = 0,15); Ὑ̗Ȣ̓Ȣ - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ 

ʨʦʪʦʨʘ ʜʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʤʦʣʦʪʢʘ, ʤ. 

ʄʦʤʝʥʪ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʧʝʨʝʥʦʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʣʦʪʢʘ ʙʫʜʝʪ ʠʤʝʪʴ 

ʚʠʜ: 

Ὂ̗Ὠ  ά̍ ̑‫ Ὑ̗Ȣ̓ȢὨȢ (2.51) 

ʛʜʝ ʧʨʦʠʟʚʝʜʝʥʠʝ Ὑ̗Ȣ̓ȢὨ ὙὥÓÉÎ‌, Ὑ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʨʦʪʦʨʘ 

ʜʦ ʦʩʠ ʰʘʨʥʠʨʘ ʤʦʣʦʪʢʘ. 

ʇʦʜʩʪʘʚʠʤ ʚ ʚʳʨʘʞʝʥʠʝ (2.53) ʟʥʘʯʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ Ὑ̗Ȣ̓ȢὨ, ʧʦʣʫʯʠʤ: 

Ὂ̗Ὠ  ά̍ ὙὥÓÉÎ‌. (2.52)̑‫ 

ʇʦʜʩʪʘʚʠʤ ʚ ʚʳʨʘʞʝʥʠʝ (2.49) ʚʳʨʘʞʝʥʠʷ (2.50), (2.51), (2.52) ʠ (2.54), 

ʧʦʣʫʯʠʤ: 
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Ὧ̒ὖὬÃÏÓ‌

Ὑᾀ̍̑‫
 ά̍ ὫὥÓÉÎ‌  Ὢά̍ ̑‫ Ὑ̗Ȣ̓Ȣὴ  ά̍ ὙὥÓÉÎ‌ȟ (2.53)̑‫ 

ʇʨʠ ʫʩʣʦʚʠʠ, ʢʦʛʜʘ ʤʦʣʦʪʦʢ ʥʝ ʙʫʜʝʪ ʦʪʢʣʦʥʝʥ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, 

ʪʦ ʝʩʪʴ ‌ = 0, ʪʦ ʫʨʘʚʥʝʥʠʝ (2.53) ʧʨʠʤʝʪ ʚʠʜ: 

Ὧ̒ὖὬ

Ὑᾀ̍̑‫
 Ὢά̍ ̑‫ Ὑ̗Ȣ̓ȢὴȢ (2.54) 

ʦʪʢʫʜʘ 

̑‫   
Ὧ̒ὖὬ

ὪὙᾀ̍ά̍ Ὑ̗Ȣ̓Ȣὴ
Ȣ (2.55) 

ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ 

ʩʢʦʨʦʩʪʥʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʣʦʪʢʠ ʥʝ ʙʫʜʫʪ 

ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

ʀʟ ʚʳʨʘʞʝʥʠʷ (2.54) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʫʶ ʤʘʩʩʫ ʤʦʣʦʪʢʘ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʛʦ ʨʘʜʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ 

ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨʘ: 

pRfRz

Phk
mm ʩ

ʮ.ʪ.

3

ʨʤ

minʤ
w

²= . (2.56) 

ʄʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʦʩʠ ʧʦʜʚʝʩʘ ʤʦʣʦʪʢʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʫʩʣʦʚʠʷ 

ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʨʝʟ: 

[ ].
ʩʨ

ʩʨ

ʮ

ʩʨ
tt ¢=

A

F
 (2.57) 

ʛʜʝ k
d

A
4

2

ʦ

ʩʨ

p
=  - ʧʣʦʱʘʜʴ ʩʨʝʟʘ, ʦʩʠ ʤʦʣʦʪʢʘ; o

d  - ʜʠʘʤʝʪʨ ʦʩʠ ʧʦʜʚʝʩʘ ʤʦʣʦʪʢʘ, ʤʤ; 

k  - ʯʠʩʣʦ ʧʣʦʩʢʦʩʪʝʡ ʩʨʝʟʘ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦʤ ʤʦʣʦʪʢʦʚ; []
ʩʨ
t  - 

ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʩʨʝʟ. 

[ ].4
ʩʨ2

ʦ

ʮ

ʩʨ
t

p
t ¢=

kd

F
 

ʊʦʛʜʘ ʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʦʩʠ ʧʦʜʚʝʩʘ ʤʦʣʦʪʢʘ ʙʫʜʝʪ ʨʘʚʝʥ: 



82 
 

[ ]
.

4

ʩʨ

.ʮ.ʪ

2

ʤ

o
tp

w

k

Rm
d =  (2.58) 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʦʪʦʨ ʩ ʤʦʣʦʪʢʘʤʠ ʚʨʘʱʘʝʪʩʷ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʥʘʥʦʩʷʪ 

ʨʘʟʨʫʰʘʶʱʠʝ ʫʜʘʨʳ ʧʦ ʥʝʧʨʝʨʳʚʥʦ ʧʦʩʪʫʧʘʶʱʝʡ ʤʘʩʩʝ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚ ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ, ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʦʙʨʘʪʥʦʛʦ ʫʜʘʨʘ ʥʘ ʧʦʜʰʠʧʥʠʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʷ [62]: 

,2 cl=r  (2.59) 

ʛʜʝ r - ʨʘʜʠʫʩ ʠʥʝʨʮʠʠ ʤʦʣʦʪʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʧʦʜʚʝʩʘ; c - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ 

ʧʦʜʚʝʩʘ ʜʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʤʦʣʦʪʢʘ, ʤ; l  - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʧʦʜʚʝʩʘ ʜʦ ʥʘʨʫʞʥʦʡ 

ʛʨʘʥʠ ʤʦʣʦʪʢʘ, ʤ. 

ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʩʣʦʚʠʷ (2.59) ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʦʣʦʪʢʠ ʙʫʜʫʪ 

ʫʨʘʚʥʦʚʝʰʝʥʳ ʥʘ ʫʜʘʨ, ʪ.ʝ. ʥʝ ʧʝʨʝʜʘʶʪ ʨʝʘʢʮʠʠ ʫʜʘʨʦʚ ʨʘʙʦʯʝʡ ʯʘʩʪʴʶ ʤʦʣʦʪʢʦʚ 

ʦ ʤʘʩʩʫ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʠ ʧʦʜʚʝʩʘ ʤʦʣʦʪʢʦʚ. 

 

2.4 ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ 

ʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʧʨʦʪʝʢʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʀʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ 

ʧʦʜʘʝʪʩʷ ʚ ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ, ʦʪʢʫʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʨʘʱʝʥʠʷ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʠ ʧʦʜʘʝʪʩʷ ʚ ʜʨʦʙʠʣʴʥʫʶ ʢʘʤʝʨʫ, ʛʜʝ ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʨʘʟʨʫʰʘʝʪʩʷ ʫʜʘʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʦʣʦʪʢʦʚ ʠ ʫʚʣʝʢʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ 

ʨʝʰʝʪʦʤ ʠ ʤʦʣʦʪʢʘʤʠ [68]. ʇʨʠ ʚʨʘʱʝʥʠʠ ʚʘʣʘ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ ʚʦʟʥʠʢʘʝʪ 

ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ, ʢʦʪʦʨʘʷ ʧʨʠʞʠʤʘʝʪ ʠʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʝʰʝʪʘ, ʢʨʦʤʝ ʪʦʛʦ, ʥʘ ʠʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʩʦ ʩʪʦʨʦʥʳ 

ʤʦʣʦʪʢʦʚ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʡ ʤʘʩʩʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʨʘʱʘʝʪʩʷ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʠʭ ʩʠʣ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʨʘʟʨʫʰʝʥʠʝ ʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʰʝʪʘ ʠ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʣʦʪʢʦʚ [62, 68]. 

ʈʦʣʴ ʢʘʞʜʦʛʦ ʠʟ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʚ ʠʟʤʝʣʴʯʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʨʘʩʢʨʳʪʘ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʥʦʛʠʭ ʫʯʸʥʳʭ: ʄʝʣʴʥʠʢʦʚʘ ʉ.ɺ., ʈʝʚʝʥʢʦ ʀ.ʀ., ʉʳʨʦʚʘʪʢʠ ɺ.ʀ. ʠ 
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ʤʥʦʛʠʭ, ʜʨʫʛʠʭ ʫʯʝʥʳʭ. ʈʘʙʦʪʳ ʢʦʪʦʨʳʭ ʷʚʠʣʠʩʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʘ ʵʪʦʡ ʙʘʟʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʚ ʮʝʣʦʤ [6, 21, 

42, 62, 69, 99]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʧʨʠ 

ʠʟʤʝʣʴʯʝʥʠʠ ʣʫʟʛʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ: 

ὗ  πȟπφὯ̋ Ὧ̑̕Ȣ̍ȢὯ̞”Ὀ̑Ȣ̍ὒ̑ὲ̑ȟ (2.60) 

ʛʜʝ Ὧ̋  ̑ ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʨʘʪʥʦʩʪʠ ʫʜʘʨʘ, Ὧ̋  ̑ = 2.5 é 3; Ὧ̕Ȣ̍Ȣ ï ʢʦʵʬʬʠʮʠʝʥʪ, 

ʟʘʚʠʩʷʱʠʡ ʦʪ ʬʦʨʤʳ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʦʪʢʦʚ, Ὧ̕Ȣ̍Ȣ ρȟςȣρȟυ; Ὧ̞ ï 

ʵʤʧʠʨʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʪʠʧʘ ʠ ʨʘʟʤʝʨʦʚ ʷʯʝʝʢ ʨʝʰʝʪʘ, ʜʣʷ 

ʛʣʘʜʢʠʭ ʨʝʰʝʪ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ 3 ʤʤ Ὧ̞  ρȟσȣρȟχϽρπ (ʧʦ ʉ.ɺ. 

ʄʝʣʴʥʠʢʦʚʫ); ” ï ʧʣʦʪʥʦʩʪʴ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʛ/ʤ3; Ὀ̑Ȣ̍Ȣ ï ʜʠʘʤʝʪʨ ʨʦʪʦʨʘ 

ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʢʦʥʮʦʚ ʤʦʣʦʪʢʦʚ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ, ʤ; ὒ̑ ï ʜʣʠʥʘ ʨʦʪʦʨʘ, ʤ; ὲ̑ 

ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʤʠʥ-1. 

ɻʨʘʬʠʢ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ ʦʪ ʜʠʘʤʝʪʨʘ ʨʦʪʦʨʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʤʦʣʦʪʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 

2.11. 

 

ʈʠʩʫʥʦʢ 2.11 - ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ Q ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ ʦʪ ʜʠʘʤʝʪʨʘ ʨʦʪʦʨʘ Dʨ.ʤ. ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʤʦʣʦʪʢʦʚ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2.11, ʯʪʦ ʪʨʝʙʫʝʤʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ 300 ʢʛ/ʯ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʜʠʘʤʝʪʨʝ ʨʦʪʦʨʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʤʦʣʦʪʢʦʚ ʚ 

ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ ʨʘʚʥʦʤ 0,025 ʤ ʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ 2800 

ʤʠʥ-1. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʨʦʪʦʨʘ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʤʝʥʴʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʫʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʯʘʩʪʠʮʳ ʚ ʜʨʦʙʠʣʴʥʦʡ 

ʢʘʤʝʨʝ. 

 

2.5 ʈʘʩʯʝʪ ʤʦʱʥʦʩʪʠ, ʧʦʪʨʝʙʥʦʡ ʜʣʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʚ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ 

 

ʉʦʛʣʘʩʥʦ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚʥʫʪʨʠ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ, ʧʦʜʚʦʜʠʤʘʷ ʢ ʨʦʪʦʨʫ ʵʥʝʨʛʠʷ, ʪʨʘʪʠʪʩʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʚʨʝʜʥʳʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʤʘʩʩʳ 

ʤʘʪʝʨʠʘʣʘ ʚ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʝ, ʪʦ ʝʩʪʴ ʧʦʣʥʘʷ ʤʦʱʥʦʩʪʴ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ 

ʠʟʤʝʣʴʯʝʥʠʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὖ  ὖ̐̏̅ ὖ̉  ὖ̗  ὖ̖Ȣ̖, (2.61) 

ʛʜʝ ὖ̐̏ ̅ï ʤʦʱʥʦʩʪʴ, ʨʘʩʭʦʜʫʝʤʘʷ ʥʘ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʢɺʪ; ὖ̉ ï ʤʦʱʥʦʩʪʴ, ʨʘʩʭʦʜʫʝʤʘʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʢɺʪ; ὖ̗ ï ʤʦʱʥʦʩʪʴ, ʨʘʩʭʦʜʫʝʤʘʷ ʥʘ 

ʮʠʨʢʫʣʷʮʠʶ ʚʦʟʜʫʰʥʦ-ʧʨʦʜʫʢʪʦʚʦʛʦ ʩʣʦʷ, ʢɺʪ; ὖ̖Ȣ̖ ï ʤʦʱʥʦʩʪʴ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ 

ʭʦʣʦʩʪʦʡ ʭʦʜ ʨʦʪʦʨʘ ʩ ʤʦʣʦʪʢʘʤʠ, ʢɺʪ. 

ʈʘʩʭʦʜ ʤʦʱʥʦʩʪʠ ʥʘ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ 

ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2.38). 

ʈʘʩʭʦʜ ʤʦʱʥʦʩʪʠ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὖ̉ ὗὃ̉ , (2.62) 

ʛʜʝ ὃ̉  ï ʨʘʙʦʪʘ, ʨʘʩʭʦʜʫʝʤʘʷ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ 1 ʢʛ ʤʘʪʝʨʠʘʣʘ, ɼʞ/ʢʛ. 

ʉʫʤʤʘ ʤʦʱʥʦʩʪʝʡ ʥʘ ʮʠʨʢʫʣʷʮʠʶ ὖ̗ ʠ ʭʦʣʦʩʪʦʡ ʭʦʜ ὖ̖Ȣ̖ ʚʳʙʠʨʘʝʪʩʷ ʧʦ 

ʦʧʳʪʥʳʤ ʜʘʥʥʳʤ ʚ ʨʘʟʤʝʨʝ 15 é 20% ʦʪ ʤʦʱʥʦʩʪʠ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ ὖ̉: 

ὖ̗  ὖ̖Ȣ̖  πȟρυȣπȟςὖ̉  (2.63) 
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ʕʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʩ ʫʯʝʪʦʤ 

ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ: 

Ὁ  
ὖὑ̋

ὗ‗
ȟ (2.64) 

ʛʜʝ ὖ ï ʤʦʱʥʦʩʪʴ, ʨʘʩʭʦʜʫʝʤʘʷ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʩ ʫʯʝʪʦʤ 

ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʚʝʩʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢɺʪ; ὗ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʢʛ/ʯ; ‗ ï ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ; ὑ̋ ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʘʯʝʩʪʚʘ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʪʥʦʰʝʥʠʝ ʥʝʜʦʠʟʤʝʣʴʯʝʥʥʳʭ ʠ 

ʧʝʨʝʠʟʤʝʣʴʯʝʥʥʦʡ ʤʘʩʩʳ ʤʘʪʝʨʠʘʣʘ ʢ ʦʙʱʝʡ ʤʘʩʩʝ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚʳʷʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ 

ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

2.6 ɺʳʚʦʜʳ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ 

ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʆʙʦʩʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

(ʧʘʪʝʥʪʳ ʈʌ ˉˉ 2615001, 166614), ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʧʠʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ ʩ ʞʝʣʦʙʘʤʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʢʦʪʦʨʳʭ ʧʦʚʝʨʥʫʪʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠ ʤʦʣʦʪʢʠ, ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʘ ʚ 

ʚʠʜʝ ʪʨʝʭ ʚʳʩʪʫʧʦʚ ʨʘʜʠʫʩʳ ʦʪ ʚʝʨʰʠʥ ʢʦʪʦʨʳʭ ʜʦ ʦʩʠ ʧʦʜʚʝʩʘ ʨʘʚʥʳ. 

2. ʇʦʣʫʯʝʥ rʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (2.12), ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʣʦʧʘʩʪʠ 

ʞʝʣʦʙʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʧʦʣʥʘʷ ʨʘʟʛʨʫʟʢʘ ʦʪ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (2.15), ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʘʩʩʳ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʣʦʧʘʩʪʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (2.26), ʟʘʢʦʥ 
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ʜʚʠʞʝʥʠʷ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʦʪʢʘ (2.35). 

ʇʦʣʫʯʝʥʳ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʫʜʘʨʘ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʤʦʣʦʪʢʘ (2.41). ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʫʩʣʦʚʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʝʩʧʝʯʠʪʴ 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʦʣʦʪʢʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʥ ʥʝ ʙʫʜʝʪ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ 

ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ: ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʩ ʤʦʣʦʪʢʘʤʠ (2.55) ʠ 

ʤʠʥʠʤʘʣʴʥʘʷ ʤʘʩʩʘ ʤʦʣʦʪʢʦʚ (2.56). ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ (2.60) ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (2.64). 
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ɻʃɸɺɸ 3. ʇʈʆɻʈɸʄʄɸ ʀ ʄɽʊʆɼʀʂɸ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

3.1 ʇʨʦʛʨʘʤʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʉ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1. ʈʘʟʨʘʙʦʪʢʘ, ʦʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʤʦʜʝʣʠ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʩ ʧʠʪʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ ʩ ʞʝʣʦʙʘʤʠ, 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʢʦʪʦʨʳʭ ʧʦʚʝʨʥʫʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ 

ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ.  

3. ʇʦʣʫʯʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʣʠʷʥʠʷ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

4. ʇʦʣʫʯʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʣʠʷʥʠʷ ʧʦʜʘʯʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

5. ʇʨʦʚʝʜʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

6. ʇʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

3.2 ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ 

 

ʉʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʨʝʜʝʣʴʥʦʡ ʦʰʠʙʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʠʝ 

ʪʘʨʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʧʦʩʣʝ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʦʧʳʪʦʚ [6, 

10, 11, 68, 107, 111]. 

ʇʨʝʜʝʣʴʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʚʝʣʠʯʠʥʳ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ 

ʩʦʩʪʘʚʣʷʝʪ: 
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʝʣʠʯʠʥʫ ʧʨʝʜʝʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʰʠʙʢʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: 
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 (3.2) 

ʛʜʝ q  - ʤʘʩʩʘ ʧʨʦʙʳ ʟʘ ʚʨʝʤʷ ʦʧʳʪʘ, ʢʛ; t  - ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ, ʩ; nD  - 

ʦʪʢʣʦʥʝʥʠʝ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

ɺʝʣʠʯʠʥʫ ʧʨʝʜʝʣʴʥʦʡ ʦʰʠʙʢʠ ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʚʝʨʭʥʝʤʫ ʧʨʝʜʝʣʫ ʠʟʤʝʨʝʥʠʡ 

ʧʨʠ ʟʘʤʝʨʝ ʚʨʝʤʝʥʠ ʦʧʳʪʘ ʩʝʢʫʥʜʦʤʝʨʦʤ ʠ ʚʟʚʝʰʠʚʘʥʠʠ ʧʨʦʙʳ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʚʝʩʘʭ ʧʨʠʥʠʤʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 
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ʇʨʠ ʚʟʚʝʰʠʚʘʥʠʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʚʝʩʘʭ ʦʩʪʘʪʢʘ ʥʘ ʩʠʪʘʭ ʧʨʠʥʠʤʘʣʠ: 
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 (3.5) 

ʇʨʝʜʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʨʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ 

ʩʧʦʩʦʙʦʤ ʪʝʦʨʠʠ ʦʰʠʙʦʢ ʠ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ [10, 47]. ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʚʝʣʠʯʠʥʳ ʠʣʠ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ i
y  - ʚʝʣʠʯʠʥʘ ʟʥʘʯʝʥʠʷ i-ʛʦ ʠʟʤʝʨʝʥʠʷ; n  - ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ. 

ʊʦʯʥʦʩʪʴ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʟʤʝʨʷʝʤʦʡ 

ʚʝʣʠʯʠʥʳ ʧʨʠʥʷʣʠ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦ 

ʬʦʨʤʫʣʝ: 
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(3.7) 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʦʧʨʝʜʝʣʠʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

.
y

V
s
=  (3.8) 

ʆʰʠʙʢʫ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʥʘʭʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

.
n

m
s
°=  (3.9) 

ʇʨʠ ʧʦʙʦʨʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʭ ʪʦʯʥʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʰʠʙʢʝ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʢʠ [1, 18, 47, 56, 61]. 

 

3.3 ʆʧʠʩʘʥʠʝ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ 

ʢʫʣʴʪʫʨ ʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʥʘ ʢʘʬʝʜʨʝ çʄʝʭʘʥʠʢʘ ʠ ʠʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘè 

ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʠʟʛʦʪʦʚʣʝʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ [90]. ʆʙʱʠʡ ʚʠʜ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.1. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʫʯʠʪʳʚʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʪ ɹʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨ rʨʘʙʦʪʳ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʚʘʨʴʠʨʦʚʘʥʠʷ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ ʩʙʦʨʢʠ ʠ ʨʘʟʙʦʨʢʠ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʷʪʠʷ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʦʩʪʳʭ ʠ ʥʘʜʝʞʥʳʭ ʫʩʪʨʦʡʩʪʚ; 
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ʈʠʩʫʥʦʢ 3.1 ï ʆʙʱʠʡ ʚʠʜ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 

ʄʦʣʦʪʢʦʚʘ ̫ ʜʨʦʙʠʣʢʘ ʨʘʟʤʝʱʝʥʘ ʥʘ ʨʘʤʝ 1 ʠ ʩʦʩʪʦʠʪ ʠʟ ʟʘʛʨʫʟʦʯʥʦʛʦ 

ʙʫʥʢʝʨʘ 2, ʢʦʨʧʫʩʘ 3 ʩ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʦʡ 4, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʨʦʪʦʨ 

5 ʩ ʰʘʨʥʠʨʥʦ-ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʝʛʦ ʦʩʷʭ 6 ʤʦʣʦʪʢʘʤʠ 7, ʨʝʰʝʪʦ 8 ʠ ʚʳʛʨʫʟʥʦʛʦ 

ʦʢʥʘ 9. ɺ ʛʦʨʣʦʚʠʥʝ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʥʢʝʨʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʠʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

(ʨʠʩʫʥʦʢ 3.2), ʠʤʝʶʱʝʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʠʚʦʜ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 10 ʯʝʨʝʟ 

ʨʝʜʫʢʪʦʨ 11 ʠ ʧʦʜʰʠʧʥʠʢʦʚʫʶ ʦʧʦʨʫ 12, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʩʪʘʥʠʥʝ 13. ʇʦʜʘʯʘ 

ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ 5, ʘ ʧʨʠʚʦʜ ʚʘʣʘ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 14, ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʥʘ 

ʪʦʨʮʝʚʦʡ ʩʪʝʥʢʝ ʢʦʨʧʫʩʘ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ. 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʚʳʧʦʣʥʝʥʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʚʘʣʘ ʨʦʪʦʨʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʧʨʠ 

ʧʦʤʦʱʠ ʨʝʛʫʣʷʪʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 15. 

 

ʈʠʩʫʥʦʢ 3.2 ï ʇʠʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 
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ʈʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ 

ʧʨʦʪʝʢʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ 2 ʟʘʩʳʧʘʝʪʩʷ ʠʟʤʝʣʴʯʘʝʤʳʡ 

ʤʘʪʝʨʠʘʣ (ʣʫʟʛʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʛʨʝʯʠʭʠ, ʧʨʦʩʘ), ʦʪʢʫʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʨʦʪʦʨʘ 5 ʧʦʜʘʝʪʩʷ ʚ ʜʨʦʙʠʣʴʥʫʶ 

ʢʘʤʝʨʫ 4. ɺ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʝ 4 ʠʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʫʜʘʨʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʤʦʣʦʪʢʦʚ 7 ʠ ʧʦʣʫʯʘʝʪ ʯʘʩʪʠʯʥʦʝ ʨʘʟʨʫʰʝʥʠʝ. ʂʨʦʤʝ ʨʘʟʨʫʰʝʥʠʷ ʦʪ 

ʫʜʘʨʘ ʤʦʣʦʪʢʘʤʠ 7 ʯʘʩʪʠʮʳ ʠʟʤʝʣʴʯʘʶʪʩʷ ʧʨʠ ʫʜʘʨʘʭ ʦ ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʰʝʪʘ 8, ʘ 

ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʀʟʤʝʣʴʯʝʥʥʳʡ ʧʨʦʜʫʢʪ 

ʚʳʚʦʜʠʪʩʷ ʠʟ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ ʯʝʨʝʟ ʚʳʛʨʫʟʥʦʝ ʦʪʚʝʨʩʪʠʝ 9. 

ʆʙʱʠʡ ʚʠʜ ʨʦʪʦʨʘ ʚ ʩʙʦʨʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.3. 

 

ʈʠʩʫʥʦʢ 3.3 ï ʆʙʱʠʡ ʚʠʜ ʨʦʪʦʨʘ ʚ ʩʙʦʨʝ 

 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʤʝʣʩʷ ʢʦʤʧʣʝʢʪ ʩʤʝʥʥʳʭ ʨʝʰʝʪ ʩ 

ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʚʳʚʦʜʘ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʟʘʜʘʥʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠʟ 

ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.1. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʩʪʨʫʢʮʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʨʝʞʠʤʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ 

ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

 

ʊʘʙʣʠʮʘ 3.1 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ  

ˉ 

ʧ/ʧ 
ʇʦʢʘʟʘʪʝʣʠ 

ɿʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

1 ɼʠʘʤʝʪʨ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤʤ 70 

2 ɼʣʠʥʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤʤ 90 

3 ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤʠʥ-1 60 é 90 

4 ʇʦʜʘʯʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʛ/ʯ 250 é 300 

5 ɼʠʘʤʝʪʨ ʨʦʪʦʨʘ ʧʦ ʢʦʥʮʘʤ ʤʦʣʦʪʢʦʚ, ʤʤ 250 

6 ʐʠʨʠʥʘ ʨʦʪʦʨʘ, ʤʤ 65 

7 ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʤʠʥ-1 1600 é 2800 

8 ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʪʢʦʚ, ʰʪ. 20 

9 ʊʦʣʱʠʥʘ ʤʦʣʦʪʢʦʚ, ʤʤ 3 

10 ʆʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ, ʤ/ʩ 30 é 45 

11 ɿʘʟʦʨ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʰʝʪʘ ʠ ʢʦʥʮʘʤʠ ʤʦʣʦʪʢʦʚ, ʤʤ  5 é 10 

12 ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʢʛ/ʯ 250 é 300 

13 ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʢɺʪ 1 

14 ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʜʨʦʙʠʣʢʠ, ʢɺʪ 2 

15 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ: 

ʜʣʠʥʘ 

ʰʠʨʠʥʘ 

ʚʳʩʦʪʘ 

 

1200 

700 

1500 

16 ʄʘʩʩʘ, ʢʛ 42 
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3.4 ʀʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʠ ʧʨʠʙʦʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ: ʣʫʟʛʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʛʨʝʯʠʭʠ ʠ ʧʨʦʩʘ, 

ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʦʪʭʦʜʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʀʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʦʪʙʠʨʘʣʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʭʘʭ ʧʦʩʣʝ ʰʝʣʫʰʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʜʘ ʢʫʣʴʪʫʨʳ. 

ʆʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʫʟʛʠ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ, 

ʧʦʵʪʦʤʫ ʠʭ ʜʘʥʥʳʝ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [4, 5, 16, 22]. 

ʇʨʦʙʳ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪʙʠʨʘʣʠ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʤʝʥʪʘ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʧʨʠʤʝʥʷʣʠ ʮʠʬʨʦʚʦʡ ʤʫʣʴʪʠʤʝʪʨ DT-9202ɸ. ɺʨʝʤʷ ʦʧʳʪʘ ʟʘʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʩʝʢʫʥʜʦʤʝʨʘ. 

ʏʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʨʦʪʦʨʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʘʭʦʤʝʪʨʘ ʯʘʩʦʚʦʛʦ ʪʠʧʘ ʊʏ-10ʈ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 

ʦʙ/ʤʠʥ. 

ɼʣʷ ʚʟʚʝʰʠʚʘʥʠʷ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠʤʝʥʷʣʠ 

ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʩʳ ʤʘʨʢʠ ɺʃʂʊ-500ʄ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01 ʢʛ. 

ɿʘʪʨʘʪʳ ɻ ʥʝʨʛʠʠ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʦʧʨʝʜʝʣʷʣʠʩ ɹʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʯʝʪʯʠʢʘ ʉʆ-5ʋ ʩ ʢʣʘʩʩʦʤ ʪʦʯʥʦʩʪʠ 2,5, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʫʯʝʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ʪʦʢʘ 50 ɻʮ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ 

2,5 %, ʯʪʦ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʦ ʚ ʪʘʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. 
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3.5 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

3.5.1 ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʪ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʧʨʠ ʧʦʤʦʱʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʧʨʷʤʳʤʠ ʣʦʧʘʩʪʷʤʠ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ (ʨʠʩʫʥʦʢ 3.3) ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʠʩʭʦʜʥʳʡ 

ʤʘʪʝʨʠʘʣ (ʣʫʟʛʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʛʨʝʯʠʭʠ, ʧʨʦʩʘ) ʟʘʛʨʫʞʘʣʩʷ ʚ ʙʫʥʢʝʨ ʠ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʷʣʩʷ ʧʦ ʚʩʝʤʫ ʝʛʦ ʦʙʲʝʤʫ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟ ʜʨʦʙʠʣʴʥʦʡ ʢʘʤʝʨʳ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʙʳʣʠ ʩʥʷʪʳ ʨʝʰʝʪʦ ʠ ʨʦʪʦʨ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʩʪʫʧʘʶʱʘʷ 

ʤʘʩʩʘ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʦʧʘʜʘʣʘ ʚ ʧʨʠʝʤʥʫʶ ʝʤʢʦʩʪʴ. ɺʣʘʞʥʦʩʪʴ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 10 é 15 %. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʚ ʦʧʳʪʘʭ 

ʙʳʣʘ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʣʘʩʴ ʧʨʠ 

ʧʦʤʦʱʠ ʨʝʛʫʣʷʪʦʨʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 50 ʜʦ 80 ʤʠʥ-1 ʩ ʠʥʪʝʨʚʘʣʦʤ ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʤʠʥ-1. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ 

ʨʘʙʦʪʳ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, 

ʧʨʠʚʦʜʷʱʝʛʦ ʚ ʜʚʠʞʝʥʠʝ ʧʠʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʤʘʩʩʘ ʤʘʪʝʨʠʘʣʘ ʧʦʜʘʚʘʣʘʩʴ ʚ 

ʝʤʢʦʩʪʴ. ɺʨʝʤʷ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʩʝʢʫʥʜʦʤʝʨʦʤ, ʤʘʩʩʘ 

ʦʪʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘʤʝʨʷʣʘʩʴ ʥʘ ʚʝʩʘʭ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʦʧʳʪʘ 

ʜʣʠʣʘʩʴ 1 ʤʠʥ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʨʦʤʘʭʦʚ ʙʳʣʘ ʧʨʠʥʷʪʘ ʪʨʸʭʢʨʘʪʥʘʷ ʧʦʚʪʦʨʥʦʩʪʴ 

ʦʧʳʪʦʚ. 

ɺʝʣʠʯʠʥʘ ʩʝʢʫʥʜʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ [6, 62]: 

,/3600ʧ tqQ =  (3.10) 

ʛʜʝ q  - ʤʘʩʩʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʘʥʥʦʛʦ ʟʘ ʚʨʝʤʷ ʦʧʳʪʘ, ʢʛ; t  - 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ, ʩ. 
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ʇʦ ʟʥʘʯʝʥʠʷʤ Q  ʦʧʨʝʜʝʣʷʣʘʩʴ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ, ʧʦ ʨʘʟʥʠʮʝ ʤʝʞʜʫ 1
Q , 2

Q , 

é, nQ  ʦʧʨʝʜʝʣʷʣʘʩʴ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʜʘʯʠ. ʏʝʤ ʤʝʥʴʰʝ ʨʘʟʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ 

ʚʝʣʠʯʠʥʘʤʠ ʧʦʜʘʯʠ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ, ʪʝʤ ʚʳʰʝ ʨʘʚʥʦʤʝʨʥʦʩʪʴ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ()ʧʧ nfQ = . 

 

3.5.2 ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ.  

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʧʨʝʜʝʣʷʣʠ ʚ 

ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ. ʋʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʦʤ ʩʯʠʪʘʝʪʩʷ 

ʪʘʢʦʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ ʧʦʩʪʦʷʥʝʥ. ʄʦʤʝʥʪ 

ʥʘʩʪʫʧʣʝʥʠʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʮʠʬʨʦʚʦʛʦ ʤʫʣʴʪʠʤʝʪʨʘ DT-9202ɸ, ʬʠʢʩʠʨʫʶʱʝʛʦ ʚʝʣʠʯʠʥʫ ʤʦʱʥʦʩʪʠ, 

ʟʘʪʨʘʯʠʚʘʝʤʫʶ ʥʘ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. ʂʘʢ ʪʦʣʴʢʦ ʧʦʢʘʟʘʥʠʷ 

ʤʫʣʴʪʠʤʝʪʨʘ ʧʨʠʥʠʤʘʣʠ ʦʧʨʝʜʝʣʝʥʥʦʝ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʟʥʘʯʝʥʠʝ, ʧʨʦʚʦʜʠʣʠ ʦʪʙʦʨ 

ʧʨʦʙ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʨʘʙʦʪʘʶʱʝʡ ʚ 

ʟʘʜʘʥʥʦʤ ʨʝʞʠʤʝ. ɺʝʣʠʯʠʥʫ ʯʘʩʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʤʝʪʦʜʦʤ 

ʚʟʷʪʠʷ ʧʨʦʙʳ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʨʘʙʦʪʳ. ʄʦʤʝʥʪʳ ʦʪʙʦʨʘ ʧʨʦʙʳ 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʩʝʢʫʥʜʦʤʝʨʦʤ. ʆʪʦʙʨʘʥʥʫʶ ʧʨʦʙʫ ʚʟʚʝʰʠʚʘʣʠ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ 

ʚʝʩʘʭ ʤʘʨʢʠ ɺʃʂʊ-500ʄ. ɺʩʝ ʦʧʳʪʳ ʧʦʚʪʦʨʷʣʠʩʴ ʪʨʝʭʢʨʘʪʥʦ, ʢʘʞʜʳʡ ʨʝʟʫʣʴʪʘʪ 

ʨʘʩʯʝʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʝʩʪʴ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʠʟ 

ʩʫʤʤʳ ʪʨʝʭ ʧʨʦʙ, ʚʟʷʪʳʭ ʚʦ ʚʨʝʤʷ ʦʧʳʪʦʚ. 

ʉʝʢʫʥʜʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ 3.10. 

ʇʨʠʚʝʜʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʪʦʯʥʦʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ [106]. 
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3.5.3 ʆʧʨʝʜʝʣʝʥʠʝ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ 

 

ʏʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ ʤʝʥʷʣʠ ʧʨʠ ʧʦʤʦʱʠ 

ʨʝʛʫʣʷʪʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩʫʥʦʢ 3.1). 

ʆʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʪʦʨʘ ʩ ʤʦʣʦʪʢʘʤʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʟ ʚʳʨʘʞʝʥʠʷ [6, 68]: 

30

ʤʨ

ʤ

Rnp
u= , (3.11) 

ʛʜʝ 
ʨ

n  - ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ, ʤʠʥ-1; ʤ
R  - ʨʘʜʠʫʩ 

ʨʦʪʦʨʘ ʧʦ ʢʦʥʮʘʤ ʤʦʣʦʪʢʦʚ, ʤ. 

ʏʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ 

ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ ʪʘʭʦʤʝʪʨʘ ʯʘʩʦʚʦʛʦ ʪʠʧʘ ʊ410-ʈ. 

 

3.5.4 ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

 

ɸʙʩʦʣʶʪʥʳʝ ʨʘʟʤʝʨʳ ʠ ʢʨʫʧʥʦʩʪʴ ʯʘʩʪʠʮ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʩʣʝ 

ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʩʠʪʦʚʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ (ʨʠʩʫʥʦʢ 3.4), ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɸ.ɺ. ʄʘʢʘʨʦʚʳʤ [6, 62, 68].  

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʜʘʯʝ ʚʨʘʱʘʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 1 ʯʝʨʝʟ ʢʣʠʥʦʨʝʤʝʥʥʫʶ ʧʝʨʝʜʘʯʫ 2 

ʵʢʩʮʝʥʪʨʠʢʦʚʦʤʫ ʤʝʭʘʥʠʟʤʫ 3, ʧʨʝʦʙʨʘʟʫʶʱʠʡ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ, ʘ 

ʢʦʣʝʙʘʪʝʣʴʥʦʝ ʢʦʣʦʥʢʠ ʩ ʥʘʙʦʨʦʤ ʩʠʪ 4. ʏʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ 200 

ʢʦʣʝʙʘʥʠʡ ʚ ʤʠʥʫʪʫ ʩ ʘʤʧʣʠʪʫʜʦʡ 30 ʤʤ. 

ʆʪʦʙʨʘʥʥʘʷ ʧʨʦʙʘ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʘʩʩʦʡ 1 ʢʛ ʧʨʦʩʝʠʚʘʣʘʩʴ ʚ 

ʪʝʯʝʥʠʠ 5 ʤʠʥʫʪ ʯʝʨʝʟ ʥʘʙʦʨ ʩʠʪ ʩ ʜʠʘʤʝʪʨʘʤʠ ʦʪʚʝʨʩʪʠʡ 3, 2, 1 ʠ 0,2 ʤʤ. 
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ʈʠʩʫʥʦʢ 3.4 ï ʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ: 

1 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 2 ï ʢʣʠʥʦʨʝʤʝʥʥʘʷ ʧʝʨʝʜʘʯʘ; 3 ï ʵʢʩʮʝʥʪʨʠʢʦʚʳʡ ʤʝʭʘʥʠʟʤ; 

4 ï ʢʦʣʦʥʢʘ ʩ ʥʘʙʦʨʦʤ ʩʠʪ 

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʙʳ ʠʟʤʝʣʴʯʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʙʨʘʣʠʩʴ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ 

ʧʦʢʘʟʘʪʝʣʴ M , ʥʘʟʳʚʘʝʤʳʡ ʤʦʜʫʣʝʤ ʢʨʫʧʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ 

ʬʦʨʤʫʣʝ (1.1). 

 

3.5.5 ʆʧʨʝʜʝʣʝʥʠ ̫ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ 

 

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ 

ʢʫʣʴʪʫʨ ʚ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʜʦ 

ʟʘʜʘʥʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʕʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʠ 

ʢʘʯʝʩʪʚʘ ʠʟʤʝʣʴʯʝʥʥʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2.69). 

ʕʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʩʪʠ ʢ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 
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3.6 ʄʝʪʦʜʠʢʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʀʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ [1, 18, 56, 61], ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʦʜʝʣʴ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ 

ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʬʘʢʪʦʨʦʚ. 

ʆʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʵʪʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʤʝʣʴʯʝʥʠʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʨʦʝʥʠʝ ʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʪʨʫʜʥʦ ʫʯʝʩʪʴ ʠʟʤʝʥʷʶʱʠʝʩʷ ʚʦ ʚʨʝʤʝʥʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʙʳʣ ʚʳʙʨʘʥ ʜʚʫʭʬʘʢʪʦʨʥʳʡ ʧʣʘʥ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʦʜʥʦʤ ʦʧʳʪʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 2 ʬʘʢʪʦʨʘ: ʧʦʜʘʯʘ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʧ
Q

 ʠ ʦʢʨʫʞʥʘʷ 

ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ ʤ
u . 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʠʤʝʝʪ ʚʠʜ [1, 

56, 61]: 

ä ä ä
à

+++=
k k

ji

k

iiijiijii
XbXXbXbbY ,2

0
 (3.12) 

ʛʜʝ 0b  - ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ; i
b , ij

b , ii
b  - ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ; i

X , 
j

X  - 

ʥʝʟʘʚʠʩʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ (ʬʘʢʪʦʨʳ). 

ʌʦʨʤʘʣʴʥʦ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ. ʆʜʥʦʨʦʜʥʦʩʪʴ ʨʷʜʘ 

ʜʠʩʧʝʨʩʠʠ ʧʨʦʚʝʨʷʝʤ ʧʦ ʢʨʠʪʝʨʠʶ ʂʦʭʨʝʥʘ [56, 61]: 
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(3.13) 

ʛʜʝ 
2

max.u
S  - ʤʘʢʩʠʤʘʣʴʥʘʷ ʚ ʨʷʜʫ ʜʠʩʧʝʨʩʠʷ; 2

1
u

N

u

S
=

ä  - ʩʫʤʤʘ ʜʠʩʧʝʨʩʠʡ ʚʩʝʭ ʦʧʳʪʦʚ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʩʪʨʦʠʣʘʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ.  

ʅʘʭʦʜʠʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (3.12): 
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ʛʜʝ i
C  - ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. 

ʇʦʩʣʝ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʧʨʦʚʝʨʷʣʘʩʴ ʠʭ ʟʥʘʯʠʤʦʩʪʴ ʧʦ 

ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ [1, 18, 61] ʩ ʧʦʤʦʱʴʶ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʦʮʝʥʦʢ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʬʦʨʤʫʣʝ:  

bifi
Stb

1;a
=D , (3.15) 

ʛʜʝ t - ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ, ʙʝʨʝʪʩʷ ʠʟ ʪʘʙʣʠʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ 

Ŭ ʠ ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ f1 ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʜʠʩʧʝʨʩʠʠ ʦʧʳʪʘ 2

y
S ; bi

S  - 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʯʠʪʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ, ʢʦʛʜʘ ʝʛʦ ʘʙʩʦʣʶʪʥʘʷ 

ʚʝʣʠʯʠʥʘ ʙʦʣʴʰʝ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠʣʠ ʨʘʚʥʘ ʝʤʫ, ʪʦ ʝʩʪʴ 
ii

bb Dð . 

ʉʤʳʩʣ ʧʦʩʣʝʜʥʝʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚ t ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʦʰʠʙʢʘ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ [1, 18, 56].  

ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʧʨʦʚʝʨʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠ ̫ʌʠʰʝʨʘ F  ʧʦ ʬʦʨʤʫʣʝ: 

2

2

y

ʥʝʘʜ

S
S

F = , (3.16) 

ʛʜʝ 
2

ʥʝʘʜ
S  - ʜʠʩʧʝʨʩʠʷ ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ; 2

y
S - ʜʠʩʧʝʨʩʠʷ ʦʰʠʙʢʠ 

ʦʧʳʪʘ ʚ ʤʘʪʨʠʮʝ ʧʣʘʥʘ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʠʩʧʝʨʩʠʷ ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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100 
 

ʛʜʝ 
_

u
ʫ - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚ u-ʤ ʦʧʳʪʝ ʧʨʠ m ʧʦʚʪʦʨʝʥʠʷʭ; 

n  - ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ; ʠ
y  - ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ, ʚʳʯʠʩʣʝʥʥʦʝ ʧʦ 

ʫʨʘʚʥʝʥʠʶ ʨʝʛʨʝʩʩʠʠ. 

ɼʠʩʧʝʨʩʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʦʰʠʙʢʫ ʦʧʳʪʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ iu
y  - ʟʥʘʯʝʥʠʝ i-ʛʦ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʧʳʪʘʭ. 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʛʠʧʦʪʝʟʳ ʦʙ ʘʜʝʢʚʘʪʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʳʯʠʩʣʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ F-ʢʨʠʪʝʨʠʷ (3.16) ʥʝ ʧʨʝʚʳʰʘʣʦ ʪʘʙʣʠʯʥʦʝ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ʟʥʘʯʠʤʦʩʪʠ. 

 

3.7 ʇʨʦʛʨʘʤʤʘ ʠ ʤʝʪʦʜʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 

 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ ʠ ʤʝʪʦʜʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʠʩʧʳʪʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʠʪʴ: 

- ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ 

ʧʦʚʳʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ; 

- ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ; 

- ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ. 

ɼʣʷ ʵʪʦʛʦ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʆʆʆ çʄʘʨʩ-07è (ʛ. 

ʉʘʨʘʪʦʚ), ɿɸʆ çɸʣʪʘʡʩʢʘʷ ʢʨʫʧʘè (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʉʦʚʝʪʩʢʠʡ ʨ-ʥ, ʩ. ʉʦʚʝʪʩʢʦʝ), 

ʂʌʍ çɼʝʤʢʠʥ ɸ.ʇ.è (ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣ., ɽʢʘʪʝʨʠʥʦʚʩʢʠʡ ʨ-ʥ, ʩ. ʋʧʦʨʦʚʢʘ) ʙʳʣʠ 
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ʧʨʦʚʝʜʝʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʙʨʘʟʝʮ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.5. 

 

ʈʠʩʫʥʦʢ 3.5 ï ʄʦʣʦʪʢʦʚʘ ̫ʜʨʦʙʠʣʢʘ 

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʙʨʘʟʝʮ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʙʳʣ ʜʦʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʙʦʩʥʦʚʘʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʦ ʚʪʦʨʦʡ ʛʣʘʚʝ, ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ 

ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʛʨʝʯʠʭʠ ʠ ʧʨʦʩʘ. 

ʇʨʦʛʨʘʤʤʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʠ ʥɻʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ. 

 

3.8 ɺʳʚʦʜʳ 

 

ʇʦ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʠʟʛʦʪʦʚʣʝʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʩʩʣʝʜʦʚʘʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ. 
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ɻʃɸɺɸ 4 ʈɽɿʋʃʔʊɸʊʓ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʈɸɹʆʏɽɻʆ ʇʈʆʎɽʉʉɸ ʄʆʃʆʊʂʆɺʆʁ ɼʈʆɹʀʃʂʀ 

 

4.1 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

 

4.1.1 ɺʣʠʷʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʨʘʚʥʦʤʝʨʥʦʩʪ ɹ

ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ, 

ʧʦʪʦʢ ʤʘʪʝʨʠʘʣʘ, ʚʳʭʦʜʷʱʠʡ ʠʟ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ 

ʥʝʦʙʭʦʜʠʤʦʡ ʨʘʚʥʦʤʝʨʥʦʩʪʴʶ. ʈʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʪʦʢʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʨʦʪʦʨ ʩ 

ʤʦʣʦʪʢʘʤʠ [91]. 

ʋʯʠʪʳʚʘʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʙʳʣʘ 

ʧʦʩʪʘʚʣʝʥʘ ʩʝʨʠʷ ʦʧʳʪʦʚ ʧʦ ʚʳʷʚʣʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʚʥʦʤʝʨʥʦʩʪʠ qD  ʧʦʜʘʯʠ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʪ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʧ
n  ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʨʠʩʫʥʦʢ 4.1). 

 

ʈʠʩʫʥʦʢ 4.1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ȹq ʦʪ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ nʧ (ʣʫʟʛʘ ʛʨʝʯʠʭʠ) 
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ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ȹq 

ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʪʦʢʘ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʧʨʠ ʤʝʥʴʰʠʭ 

ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʠʪʘʪʝʣʝʤ ʩ ʞʝʣʦʙʘʤʠ ʧʨʷʤʦʡ ʬʦʨʤʳ. ɼʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʝʤ ʧʠʪʘʪʝʣʴ ʩ ʞʝʣʦʙʘʤʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʩʪʦʨʦʥʳ ʢʦʪʦʨʳʭ ʧʦʚʝʨʥʫʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. 

 

4.1.2 ɺʣʠʷʥʠʝ ʩʧʦʩʦʙʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ʂʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʦ 

ʪʨʝʙʫʝʤʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʦʤ ʝʝ 

ʧʦʜʘʯʠ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʜʨʦʙʠʣʢʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩ ʧʨʦʜʦʣʴʥʳʤ ʠ 

ʧʦʧʝʨʝʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʣʘ 

ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ [91]. 

ɺʣʠʷʥʠʝ ʩʧʦʩʦʙʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʣʘ 

ʨʦʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4.2, 4.3. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʨʦʜʦʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʘ 8 é 12 %, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʥʘ 7 é 

10 %, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʧʝʨʝʯʥʳʤ, ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

70 ʤʠʥ-1. 

ʊʘʢ ʞʝ ʠʟ ʟʘʚʠʩʠʤʦʩʪʝʡ 4.2 ʠ 4.3 ʚʠʜʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʦʣʝʝ 70 ʤʠʥ-1 ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʟʘʧʦʣʥʝʥʠʷ ʞʝʣʦʙʦʚ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ. 
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ʈʠʩʫʥʦʢ 4.2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ Qʧ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ nʧ ʧʨʠ ʧD  = 0,07 ʤ (ʣʫʟʛʘ ʛʨʝʯʠʭʠ) 

 

ʈʠʩʫʥʦʢ 4.3 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ɽʧʦʜ ʦʪ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ nʧ ʧʨʠ ʧD  = 0,07 ʤ (ʣʫʟʛʘ ʛʨʝʯʠʭʠ) 

 

4.1.3 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʪ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʛʣʘʚʝ 3 ʥʘ ʨʠʩʫʥʢʝ 3.1. 

ɺʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʢʘʢ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 
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ʨʘʟʤʝʨʦʚ, ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʠ ʨʝʞʠʤʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʙʦʪʳ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ [30, 

92]. ɼʠʘʤʝʪʨ ʧ
D  ʙʘʨʘʙʘʥʘ ʠ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʧ

n  ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ 

ʧʦʩʪʨʦʝʥʦ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ (4.1), ʘʜʝʢʚʘʪʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʨʦʚʝʨʷʣʘʩʴ ʧʦ 

ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ, ʪʘʢʞʝ ʚʳʯʠʩʣʷʣʠʩʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ: 

ʧ
Q = 201,449 - 3,037· ʧ

n  - 5510,479· ʧ
D  - 0,0001·

2

ʧ
n  + 83,353· ʧʧ

Dn  + 

+ 36759,391·
2

ʧ
D . 

(4.1) 

ɻʨʘʬʠʯʝʩʢʠ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ  

ʯʘʩʪʦʪʳ  ʚʨʘʱʝʥʠʷ ʧ
n  ʠ ʜʠʘʤʝʪʨʘ ʧ

D  ʙʘʨʘʙʘʥʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.4. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 4.4 ʜʠʘʤʝʪʨ ʧ
D  ʙʘʨʘʙʘʥʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʝʜʝʪ 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʦʩʪʦʤ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ, 

ʫʚʝʣʠʯʠʚʘʶʱʠʭ ʩʢʦʨʦʩʪʴ ʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ ʩ ʣʦʧʘʩʪʠ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ʊʦʞʝ ʩʘʤʦʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʩ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʧ
n  ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ  ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʘʯʠ. ʇʨʠ ʵʪʦʤ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ 

ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʦʜʘʯʘ. 

ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʫʜʝʣʴʥʦʡ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ (4.2) ʠ ʛʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (ʨʠʩʫʥʦʢ 4.5). 
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ʈʠʩʫʥʦʢ 4.4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ Qʧ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ 

ʯʘʩʪʦʪʳ  ʚʨʘʱʝʥʠʷ ʧ
n  ʠ ʜʠʘʤʝʪʨʘ ʧ

D  ʙʘʨʘʙʘʥʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ  

 

 

ʈʠʩʫʥʦʢ 4.5 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ Eʧʦʜ ʦʪ ʯʘʩʪʦʪʳ  

ʚʨʘʱʝʥʠʷ ʧ
n  ʠ ʜʠʘʤʝʪʨʘ ʧ

D  ʙʘʨʘʙʘʥʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 
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ʋʨʘʚʥʝʥʠʝ (4.2) ʧʨʦʚʝʨʷʣʦʩʴ ʧʦ ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ. 

ʧʦʜ
E  = 3,583 - 0,057· ʧ

n
 - 22,547· ʧ

D
 + 0,0004·

2

ʧ
n  + 0,155· ʧʧ

Dn  + 121,431·
2

ʧ
D  (4.2) 

ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ (ʨʠʩʫʥʦʢ 4.5) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʥʝʨʛʦʝʤʢʦʩʪ ɹʠʟʤʝʥʷʝʪʩʷ 

ʧʦ ʥʝʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ. 

ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʝʡ (ʨʠʩʫʥʦʢ 4.4, 4.5) ʧʦʢʘʟʘʣ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʨʘʚʥʘʷ 1,12 é 1,21 ʢɺʪ·ʯ/ʢʛ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʯʘʩʪʦʪʝ 

ʚʨʘʱʝʥʠʷ ʧ
n  60 é 70 ʤʠʥ-1 ʠ ʜʠʘʤʝʪʨʝ ʧ

D  ʙʘʨʘʙʘʥʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʨʘʚʥʦʤ 

0,07 ʤ, ʧʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 250 é 300 

ʢʛ/ʯ. 

 

4.2 ʈʝʟʫʣʴʪʘʪʳ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 

ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨʘ 

 

4.2.1 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʬʦʨʤʳ ʤʦʣʦʪʢʦʚ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ 

 

ʅʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʢʨʦʤʝ ʚʣʠʷʥʠʷ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ. 

ʅʘ ʨʠʩʫʥʢʝ 4.6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ ʦʪ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʦʣʦʪʢʠ ʩʦ 

ʩʪʫʧʝʥʯʘʪʦʡ ʬʦʨʤʦʡ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʥʘ 20 % ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʧʨʠ 

ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ, ʨʘʚʥʦʡ 40 ʤ/ʩ. 

ʅʘ ʨʠʩʫʥʢʝ 4.7 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʦʪ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ. ʀʟ ʜʘʥʥʦʛʦ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ 

ʚ ʧʨʝʜʝʣʘʭ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʦʪ 25 é 35 ʤ/ʩ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ 
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ʚʳʩʦʢʘʷ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ ʥʝ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ 

ʨʘʟʨʫʰʝʥʠʷ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

ʈʠʩʫʥʦʢ 4.6 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ Q ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʪ 

ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʤ
u, ʣʫʟʛʘ ʛʨʝʯʠʭʠ 

   

ʈʠʩʫʥʦʢ 4.7 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ E ʦʪ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʤ
u  

 

ʇʨʠ ʟʥʘʯʝʥʠʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ 40 ʤ/ʩ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠʥʠʤʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʪ.ʝ. 

ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʜʨʦʙʠʣʴʥʦʡ 

ʢʘʤʝʨʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʜʘʨʦʚ ʤʦʣʦʪʢʦʚ ʠ 

ʫʜʘʣʝʥʠʝ ʠʟʤʝʣʴʯʝʥʥʳʭ ʯʘʩʪʠʮ ʯʝʨʝʟ ʨʝʰʝʪʦ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ 

ʤʦʣʦʪʢʦʚ ʙʦʣʝʝ 40 ʤ/ʩ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʥʘʯʠʥʘʝʪ ʚʦʟʨʘʩʪʘʪʴ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʭʦʣʦʩʪʦʡ ʭʦʜ. 

150

200
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300

350

25 30 35 40 45
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ʢʛ/ʯ

ɡʤ, ʤ/ʩ
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3
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4.2.2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʥʘ ʤʦʜʫʣ ɹʧʦʤʦʣʘ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

 

ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ 

ʚʣʠʷʥʠʝ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ ʥʘ ʤʦʜʫʣʴ ʧʦʤʦʣʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

(ʨʠʩʫʥʦʢ 4.8). 

 

ʈʠʩʫʥʦʢ 4.8 ï ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʜʫʣʷ ʧʦʤʦʣʘ ʄ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʤ
u  

 

ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʧʦʤʦʣʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ 

ʤʦʣʦʪʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʡ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ 

ʤʦʣʦʪʢʦʚ 40 ʤ/ʩ ʤʦʜʫʣʴ ʧʦʤʦʣʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʦʜʫʣʷ ʧʦʤʦʣʘ ʠʟ-ʟʘ ʩʠʣʴʥʦʛʦ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʟʤʝʣʴʯʘʝʤʫʶ ʤʘʩʩʫ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʣʢʠʡ ʧʦʤʦʣ 0,15 é 0,4 ʤʤ. 

 

4.2.3 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ 

ʨʝʛʨʝʩʩʠʠ (4.3) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʤʫ ʛʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

0

1

2

3

4

25 30 35 40 45

ʄ,

ʤʤ

ɡʤ, ʤ/ʩ
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ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʪ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ (ʨʠʩʫʥʦʢ 4.9). 

Q  = 291,915 + 0,449· ʧ
Q  - 8,267· ʤ

u  + 0,0004·
2

ʧ
Q  - 0,007· ʤʧ

uÖQ  + 0,14·
2

ʤ
u  (4.3) 

ɸʜʝʢʚʘʪʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʫʨʘʚʥʝʥʠʝʤ (4.4) ʧʨʦʚʝʨʷʣʦʩʴ ʧʦ 

ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ. 

 

ʈʠʩʫʥʦʢ 4.9 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ Q ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʪ 

ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʧ
Q  ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʤ

u  

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ (ʨʠʩʫʥʦʢ 4.9) ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧ
Q  ʨʘʚʥʦʤ 300 ʢʛ/ʯ ʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʤ

u  = 

40 ʤ/ʩ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 300 ʢʛ/ʯ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ 

ʨʝʛʨʝʩʩʠʠ (4.4) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʤʫ ʛʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʦʪ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ (ʨʠʩʫʥʦʢ 4.10). 

ɽ = 1,4865 - 0,0008· ʧ
Q   - 0,006· ʤ

u  + 3,6792E-6·
2

ʧ
Q  - 3,7716E-5· ʤʧ

uÖQ   +  (4.4) 
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+ 0,0002·
2

ʤ
u 

ɸʜʝʢʚʘʪʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʫʨʘʚʥʝʥʠʝʤ (4.5) ʧʨʦʚʝʨʷʣʦʩʴ ʧʦ 

ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ. 

 

ʈʠʩʫʥʦʢ 4.10 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ɽ ʦʪ ʚʝʣʠʯʠʥʳ 

ʧʦʜʘʯʠ ʧ
Q  ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʤ

u  

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ (ʨʠʩʫʥʦʢ 4.10), ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ 

ʧʨʠ ʤʘʣʦʡ ʚʝʣʠʯʠʥʝ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧ
Q  ʜʦ 250 ʢʛ/ʯ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʠʤ 

ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʥʘʯʠʥʘʝʪ ʫʤʝʥʴʰʘʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ 

ʧʦʜʚʦʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʢ ʨʦʪʦʨʫ ʜʨʦʙʠʣʢʠ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ʇʨʠ ʧʦʜʘʯʝ 300 

ʢʛ/ʯ ʜʦʩʪʠʛʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 1,23 é 1,35 ʢɺʪĿʯ/ʢʛ. 

ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʫʚʝʣʠʯʝʥʳ ʧʦʜʘʯʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʧʨʠ ʧʦʜʘʯʝ ʙʦʣʝʝ 300 ʢʛ/ʯ ʜʨʦʙʠʣʢʘ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ 

ʟʘʚʘʣʘ. 
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4.3 ʉʭʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʅʘ ʨʠʩʫʥʢʘʭ 4.11 ʠ 4.12 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʚʣʠʷʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

 

ʈʠʩʫʥʦʢ 4.11 - ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ Q ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʪ 

ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʧ
Q  ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

 

ʀʟ ʨʠʩʫʥʢʘ 4.11 ʚʠʜʥʦ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʢʨʠʚʘʷ ʥʝʤʥʦʛʦ ʥʠʞʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ, ʟʘ ʩʯʝʪ ʥʝʧʦʩʪʦʷʥʩʪʚʘ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠʟʤʝʣʴʯʘʝʤʦʡ ʤʘʩʩʳ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʦʣʥʝʥʠʷ ʞʝʣʦʙʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

 

ʈʠʩʫʥʦʢ 4.12 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ Q ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʪ 

ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʤ
u  
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ʅʘ ʨʠʩʫʥʢʘʭ 4.13 ʠ 4.14 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʚʣʠʷʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʥʘ ɻʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 4.13 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ɽ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʦʪ ʚʝʣʠʯʠʥʳ 

ʧʦʜʘʯʠ ʧ
Q  ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

 

ʈʠʩʫʥʦʢ 4.14 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ɽ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʦʪ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʤ
u  

 

ɸʥʘʣʠʟʠʨʫʷ ʟʘʚʠʩʠʤʦʩʪʠ (ʨʠʩʫʥʦʢ 4.11 ï 4.14) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʪ ʧʦʜʘʯʠ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ ʠʟʤʝʥʷʶʪʩʷ ʧʦ 

ʥʝʣʠʥʝʡʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʩʦʛʣʘʩʫʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʨʠʪʝʨʠʷ ʇʠʨʩʦʥʘ ʩ 

ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 
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4.4 ɺʳʚʦʜʳ 

 

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 

1. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʙʨʘʥʦ 

ʧʨʦʜʦʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʣʘ ʨʦʪʦʨʘ 

ʜʨʦʙʠʣʢʠ ʧʨʠ ʢʦʪʦʨʦʤ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 5 é 7 %, ʘ ʵʥʝʨʛʦʝʤʢʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʩʥʠʞʘʝʪʩʷ ʥʘ 7 é 10 %. 

2. ʄʠʥʠʤʘʣʴʥʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʨʘʚʥʘʷ 1,12 é 1,21 ʢɺʪ·ʯ/ʢʛ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʧ
n  60 é 70 ʤʠʥ-1 ʠ ʜʠʘʤʝʪʨʝ ʧ

D  ʙʘʨʘʙʘʥʘ ʧʠʪʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʨʘʚʥʦʤ 0,07 ʤ, ʧʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʩʦʩʪʘʚʣʷʝʪ 250 é 300 ʢʛ/ʯ. 

3. ʇʨʠ ʟʥʘʯʝʥʠʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ 40 ʤ/ʩ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠʥʠʤʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʪ.ʝ. 

ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʚ ʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ. 

4. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʝʣʢʠʡ ʧʦʤʦʣ. ʊʘʢ ʜʣʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʝʣʢʠʡ ʧʦʤʦʣ 0,15 é 

0,4 ʤʤ ʧʨʠ ʚʝʣʠʯʠʥʝ ʧʦʜʘʯʠ 300 ʢʛ/ʯ ʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ 40 ʤ/ʩ. 

5. ʇʨʠ ʟʥʘʯʝʥʠʠ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʨʘʚʥʦʡ 300 ʢʛ/ʯ ʜʦʩʪʠʛʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 300 ʢʛ/ʯ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʡ ʟʥʘʯʝʥʠʝ 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ 1,23 é 1,35 ʢɺʪ·ʯ/ʢʛ. 
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ɻʃɸɺɸ 5 ʈɽɿʋʃʔʊɸʊʓ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʀʉʇʓʊɸʅʀʁ ʀ 

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʆʊ ɺʅɽɼʈɽʅʀʗ ɺ 

ʇʈʆʀɿɺʆɼʉʊɺʆ ʄʆʃʆʊʂʆɺʆʁ ɼʈʆɹʀʃʂʀ 

 

5.1 ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ɺ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ: ʆʆʆ çʄʘʨʩ-07è (ʛ. ʉʘʨʘʪʦʚ), 

ɿɸʆ çɸʣʪʘʡʩʢʘʷ ʢʨʫʧʘè (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʉʦʚʝʪʩʢʠʡ ʨ-ʥ, ʩ. ʉʦʚʝʪʩʢʦʝ), ʂʌʍ 

çɼʝʤʢʠʥ ɸ.ʇ.è (ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣ., ɽʢʘʪʝʨʠʥʦʚʩʢʠʡ ʨ-ʥ, ʩ. ʋʧʦʨʦʚʢʘ). 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʤʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ 

ʀɿʂɹ-1. ʆʥʘ ʙʦʣʝʝ ʜʦʩʪʫʧʥʘ ʧʦ ʮʝʥʝ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʤʦʜʝʣʝʡ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʠ ʤʘʣʳʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ [95, 102]. 

ʅʘ ʤʦʣʦʪʢʦʚʫʶ ʜʨʦʙʠʣʢʫ ʀɿʂɹ-1 ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʚʳʝ ʤʦʣʦʪʢʠ ʠ 

ʧʠʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ɺ ʪʝʯʝʥʠʝ 35 ʜʥʝʡ ʯʝʨʝʟ ʢʘʞʜʫʶ ʨʘʙʦʯʫʶ ʥʝʜʝʣʶ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʦʪʙʦʨ ʥʘʚʝʩʦʢ ʠʟʤʝʣʴʯʝʥʥʦʡ ʤʘʩʩʳ ʚʝʩʦʤ 5 ʢʛ. 

ɿʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʀɿʂɹ-1 

ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʣʴʯʝʥʥʦʡ ʤʘʩʩʳ, ʦʪʚʝʯʘʶʱʝʡ ʪʨʝʙʫʝʤʳʤ ʟʥʘʯʝʥʠʷʤ ʢʨʫʧʥʦʩʪʠ, ʥʝ 

ʧʨʝʚʳʰʘʣʦ 68 %. ʇʨʠ ʵʪʦʤ, ʥʝʜʦʠʟʤʝʣʴʯʝʥʥʫʶ ʤʘʩʩʫ ʤʦʞʥʦ ʧʦʜʚʝʨʛʥʫʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʠʟʤʝʣʴʯʝʥʠʶ, ʥʦ ʵʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʙʲʝʤʦʤ 

ʨʘʙʦʪ ʠ ʟʘʪʨʘʪʘʤʠ. ʏʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 0,35 ʤʤ, ʩʦʩʪʘʚʠʣʠ ʚ ʩʨʝʜʥʝʤ 27 % ʟʘ 

ʚʝʩʴ ʵʢʩʧʝʨʠʤʝʥʪ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʀɿʂɹ-1, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʟʘʷʚʣʝʥʥʦʡ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʧʘʩʧʦʨʪʝ ʠ ʩʦʩʪʘʚʠʣʘ 200 é 245 ʢʛ/ʯ, ʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ï 

250 é 300 ʢʛ/ʯ. 

ʅʘ ʦʜʥʫ ʪʦʥʥʫ ʠʟʤʝʣʴʯʝʥʥʦʡ ʤʘʩʩʳ ʬʨʘʢʮʠʷ ʪʨʝʙʫʝʤʦʡ ʢʨʫʧʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʠʣʘ 954 ʢʛ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʠ 720 ʢʛ ʚ ʀɿʂɹ-1. ɸʥʘʣʠʟ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʜʨʦʙʠʣʦʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 0,35 ʤʤ, ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʜʨʦʙʠʣʢʝ 
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ʩʦʩʪʘʚʣʷʶʪ 2,5 %, ʯʪʦ ʚ 4,5 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʀɿʂɹ-1. ʌʨʘʢʮʠʷ ʩ ʯʘʩʪʠʮʘʤʠ 

ʪʨʝʙʫʝʤʦʛʦ ʨʘʟʤʝʨʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 97,5 % ʧʨʦʪʠʚ 72 % ʚ ʧʦʣʴʟʫ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʜʨʦʙʠʣʢʠ, ʘ ʥʝʜʦʠʟʤʝʣʴʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʪʦʣʴʢʦ ʚ 

ʀɿʂɹ-1. 

 

5.2 ʕʢʦʥʦʤʠʯʝʩʢʘ ̫ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 53056-2008 ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ [63 - 65], ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʝʜʠʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʧʨʦʚʝʣʠ ʩʨʘʚʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʣʦʪʢʦʚʦʡ 

ʜʨʦʙʠʣʢʠ ʩ ʀɿʂɹ-1 ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʆʆʆ çʄʘʨʩ-07». 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʦʪʜʝʣʴʥʳʭ ʤʘʰʠʥ ʟʘ ʩʯʝʪ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ ʛʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,
ʛʦʜ.ʥ

ʛʦʜ.ʙ

ʙʛʦʜ.ʙʙ

ʛʦʜ.ʥ

ʥʛʦʜ.ʥʥ

ʛʦʜ
Q

Q

ʉQʎ

Q

ʉQʎ
ʕ ö

ö

÷

õ

æ
æ

ç

å -
-

-
=  (5.1) 

ʛʜʝ ʛʦʜʕ  - ʛʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʨʫʙ.; ʥ
ʎ , ʙ
ʎ  - ʮʝʥʘ ʨʝʘʣʠʟʘʮʠʠ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʦ ʥʦʚʦʤʫ ʠ ʙʘʟʦʚʦʤʫ ʚʘʨʠʘʥʪʘʤ, ʨʫʙ./ʪ; ʥ
ʉ , ʙ

ʉ  - ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʥʦʚʦʤʫ ʠ ʙʘʟʦʚʦʤʫ ʚʘʨʠʘʥʪʘʤ, ʨʫʙ.; ʛʦʜ.ʥ
Q , ʛʦʜ.ʙ

Q  - 

ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʨʘʙʦʪ ʜʣʷ ʥʦʚʦʛʦ ʠ ʙʘʟʦʚʦʛʦ ʚʘʨʠʘʥʪʦʚ, ʪ. 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʡ ʧʨʦʜʫʢʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

.ɻ
ʪʦʘʧʣ
ɿɿɿɿʉ +++=  (5.2) 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʜʨʦʙʠʣʦʢ: 

.
ʛʦʜ

1

Q

ʉ
ʉ=  (5.3) 

ɻʦʜʦʚʦʡ ʦʙʲʝʤ ʨʘʙʦʪ (ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ): 
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,
ʩʤʛʦʜ
tʊQQ =  (5.4) 

ʛʜʝ ʩʤQ  - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʟʘ ʯʘʩ ʩʤʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʛ/ʯ; 

ʊ - ʛʦʜʦʚʘʷ ʟʘʛʨʫʟʢʘ ʜʨʦʙʠʣʢʠ, ʯ; t - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʝʥʥʦʛʦ 

ʚʨʝʤʝʥʠ. 

ɿʘʪʨʘʪʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʧʣ
ɿ  ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʫʯʝʪʦʤ ʟʘʨʧʣʘʪʳ ʟʘ ʚʳʧʦʣʥʝʥʠʝ 

ʦʙʲʝʤʘ ʨʘʙʦʪ ʦʧ
ɿ  ʠ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʥʫʞʜʳ ʩʦʮ

ɿ . ɿʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

( )
,

1

ʩʤ

ʜʦʧʩʣʪʘʨ

ʦʧ
Q

ʂʂʃʉ
ɿ

+
=  (5.5) 

ʛʜʝ ʃ - ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʯʝʣ; 
ʪʘʨ
ʉ  - ʪʘʨʠʬʥʘʷ ʩʪʘʚʢʘ 

ʦʧʝʨʘʪʦʨʘ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ, ʨʫʙ; ʩʣ
ʂ  - ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʦʞʥʦʩʪʠ ʨʘʙʦʪ; ʜʦʧ

ʂ  - 

ʨʘʟʤʝʨ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʧʣʘʪʳ ʨʘʙʦʪʥʠʢʦʚ. 

ʆʪʯʠʩʣʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʥʫʞʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʝʜʠʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʥʘʣʦʛ 

(ɽʉʅ) [28], ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʦʪʯʠʩʣʝʥʠʷ ʚ ʇʝʥʩʠʦʥʥʳʡ ʬʦʥʜ - 22%, 

ʦʪʯʠʩʣʝʥʠʷ ʚ ʉʪʨʘʭʦʚʦʡ ʬʦʥʜ - 2,9%, ʦʪʯʠʩʣʝʥʠʷ ʚ ʌʦʥʜ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʩʪʨʘʭʦʚʘʥʠʷ - 5,1%: 

,100/
ʦʪʯʦʧʩʦʮ
ʂɿɿ =  (5.6) 

ʛʜʝ ʦʪʯʂ  - ʥʦʨʤʘʪʠʚʥʳʝ ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʥʫʞʜʳ, %, ʦʪʯ
ʂ  = 30%. 

ʆʧʣʘʪʘ ʪʨʫʜʘ ʩ ʫʯʝʪʦʤ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʥʫʞʜʳ ʥʘ ʛʦʪʦʚʳʡ ʦʙʲʝʤ 

ʨʘʙʦʪ: 

ʩʦʮʦʧʧʣ
ɿɿɿ += . (5.7) 

ɻʦʜʦʚʳʝ ʧʨʷʤʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʟ 

ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ (16,6%), ʟʘʪʨʘʪ ʥʘ ʠʭ ʨʝʤʦʥʪ (18%), ʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

ɸʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʘʰʠʥ ʦʧʨʝʜʝʣʷʶʪ ʧʦ 

ʬʦʨʤʫʣʝ: 
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,
100

ʛʦʜ

ʩʤ

ɸ

ɸ
Q

ʊQ

ɹʅ
ɿ=  (5.8) 

ʛʜʝ ɹ - ʙʘʣʘʥʩʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʤʘʰʠʥʳ, ʨʫʙ.; ɸ
ʅ  - ʥʦʨʤʘ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ 

ʦʪʯʠʩʣʝʥʠʡ, %; ʊ - ʛʦʜʦʚʘʷ ʟʘʛʨʫʟʢʘ ʤʘʰʠʥʳ, ʯ. 

ɹʘʣʘʥʩʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʤʘʰʠʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ: 

,
100

1
ʪʨʩʤ

ʅɸʎ
ɿɿ

ʅ
ʎʎɹ ++
+

+=  (5.9) 

ʛʜʝ ʎ - ʮʝʥʘ ʟʘʚʦʜʘ-ʠʟʛʦʪʦʚʠʪʝʣʷ, ʨʫʙ; ʅɸʎ
ʅ  - ʩʥʘʙʞʝʥʯʝʩʢʦ-ʩʙʳʪʦʚʘʷ ʥʘʮʝʥʢʘ, 

ʅɸʎ
ʅ  = 12,5; ʩʤɿ  - ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʠ ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳ, 

ʨʫʙ., ʩʤ
ɿ  = 15%; 

ʪʨ
ɿ  - ʟʘʪʨʘʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʜʦʩʪʘʚʢʫ ʪʝʭʥʠʢʠ, ʨʫʙ., 

ʪʨ
ɿ  = 1,5%. 

ɿʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʘʰʠʥ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,
100

ʩʤ

ʛʦʜʊʆ

ʊʆ
ʊQ

Qɹʅ
ɿ =  (5.10) 

ʛʜʝ ʊʆʅ  - ʥʦʨʤʘʪʠʚ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʊʆ ʠ ʨʝʤʦʥʪ ʤʘʰʠʥ, %, ʊʆ
ʅ  = 18%. 

ɿʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

,
ʛʦʜʕʕʕ

Qʅʎɿ=  (5.11) 

ʛʜʝ ʕʎ  - ʪʘʨʠʬ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʨʫʙ./ʢɺʪ·ʯ; ʕʅ  - ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʝʥʥʦʡ 

ʵʥʝʨʛʠʠ, ʢɺʪ·ʯ. 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

.
ʩʤ

ʛʦʜ

ʪ
Q

ʃQ
ɿ=  (5.12) 

ʂʨʦʤʝ ʛʦʜʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʦʧʨʝʜʝʣʠʤ ʩʥʠʞʝʥʠʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ [94]: 

%,100
ʙ

ʥʙ

ʉ
ʉ

ʉʉ
ʕ

-
=  (5.13) 

ʵʥʝʨʛʦʝʤʢʦʩʪʠ: 

%,100
ʙ

ʕ

ʥ

ʕ

ʙ

ʕ

ʕʃ
ʅ

ʅʅ
ʕ

-
=  (5,14) 
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ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ: 

.
ʕ

ɹ
ʊ=  (5.15) 

ɺ ʪʘʙʣʠʮʝ 5.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʨʠʡʥʦʡ ʜʨʦʙʠʣʢʦʡ ʀɿʂɹ-1. 

 

ʊʘʙʣʠʮʘ 5.1 ï ʇʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʀɿʂɹ-1 

ˉ 

ʧ/ʧ 
ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʄʦʣʦʪʢʦʚʳʝ ʜʨʦʙʠʣʢʠ 

ʀɿʂɹ-1 

(ʙʘʟʦʚʳʡ 

ʚʘʨʠʘʥʪ) 

ʄʦʣʦʪʢʦʚʘ ̫

ʜʨʦʙʠʣʢʘ 

(ʥʦʚʳʡ ʚʘʨʠʘʥʪ) 

1 ɻʦʜʦʚʘʷ ʟʘʛʨʫʟʢʘ ʜʨʦʙʠʣʢʠ, ʪ 1760 1760 

2 ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ 30 21 

3 ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʛ/ʯ 250 300 

4 ʏʠʩʣʦ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʯʝʣ. 1 1 

5 
ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʝʥʥʦʛʦ 

ʚʨʝʤʝʥʠ 
0,8 0,8 

6 
ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʚʨʝʤʝʥʠ 
0,74 0,8 

7 
ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʜʫʢʮʠʠ, ʨʫʙ/ʢɺʪĿʯ 
56,05 41,4 

8 ɻʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʨʫʙ. - 45600 

9 ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ, ʣʝʪ - 0,3 

 

ɸʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 5.1 ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 20%, 

ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʥʠʞʝʥ ʥʘ 30%, ʛʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʦʩʪʘʚʣʷʝʪ 

45600 ʨʫʙ., ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ - 0,3 ʛʦʜʘ. 
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5.3 ɺʳʚʦʜʳ 

 

ʇʦ ʜʘʥʥʦʡ ʛʣʘʚʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ʚ ʚʠʜʝ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ 

ʧʨʦʰʣʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ: 

ʆʆʆ çʄʘʨʩ-07è (ʛ. ʉʘʨʘʪʦʚ), ɿɸʆ çɸʣʪʘʡʩʢʘʷ ʢʨʫʧʘè (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʉʦʚʝʪʩʢʠʡ 

ʨ-ʥ, ʩ. ʉʦʚʝʪʩʢʦʝ), ʂʌʍ çɼʝʤʢʠʥ ɸ.ʇ.è (ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣ., ɽʢʘʪʝʨʠʥʦʚʩʢʠʡ ʨ-ʥ, ʩ. 

ʋʧʦʨʦʚʢʘ). 

ɸʥʘʣʠʟ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʘʚʥʠʚʘʝʤʳʭ ʜʨʦʙʠʣʦʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʘʩʪʠʮʳ 

ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 0,35 ʤʤ, ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʩʦʩʪʘʚʣʷʶʪ 2,5 %, 

ʯʪʦ ʚ 4,5 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʀɿʂɹ-1. ʌʨʘʢʮʠʷ ʩ ʯʘʩʪʠʮʘʤʠ ʪʨʝʙʫʝʤʦʛʦ ʨʘʟʤʝʨʘ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 97,5 % ʧʨʦʪʠʚ 72 % ʚ ʧʦʣʴʟʫ ʧʨʝʜʣʘʛʘʝʤʦʡ ʜʨʦʙʠʣʢʠ, ʘ 

ʥʝʜʦʠʟʤʝʣʴʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʪʦʣʴʢʦ ʚ ʀɿʂɹ-1. 

2. ɸʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʀɿʂɹ-1 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 20%, ʨʘʩʭʦʜ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʥʠʞʝʥ ʥʘ 30%, ʛʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʦʩʪʘʚʣʷʝʪ 45600 

ʨʫʙ., ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ - 0,3 ʛʦʜʘ. 
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ɿɸʂʃʖʏɽʅʀɽ 

 

1. ɺ ʨʘʙʦʪʝ ʨʝʰʝʥʘ ʘʢʪʫʘʣʴʥʘʷ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʟʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ 

ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ. 

2. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʠʟʤʝʣʴʯʘʶʱʠʭ ʤʘʰʠʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʤʘʣʦ ʧʨʠʤʝʥʠʤʳ ʠ ʵʥʝʨʛʦʝʤʢʠ ʧʨʠ 

ʠʟʤʝʣʴʯʝʥʠʠ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ, 

ʦʪʣʠʯʘʶʱʘʷʩʷ ʪʝʤ, ʯʪʦ ʚ ʝʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʣʦʪʢʠ, ʨʘʙʦʯʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʚʥʝʰʥʠʭ ʪʨʝʭʩʪʫʧʝʥʯʘʪʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 

ʚʳʩʪʫʧʦʚ, ʨʘʜʠʫʩʳ ʦʪ ʚʝʨʰʠʥ ʢʦʪʦʨʳʭ ʜʦ ʦʩʠ ʧʦʜʚʝʩʘ ʨʘʚʥʳ, ʠ ʧʠʪʘʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ, ʚʳʧʦʣʥʝʥʥʳʤ ʚ ʚʠʜʝ ʙʘʨʘʙʘʥʘ ʩ ʯʝʪʳʨʴʤʷ ʞʝʣʦʙʘʤʠ, 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʧʦʚʝʨʥʫʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ (ʇʘʪʝʥʪʳ 

ˉˉ 166614, 167330, 2615001). 

3. ʇʦʣʫʯʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚʦʛʦ 

ʠʟʤʝʣʴʯʠʪʝʣʷ ʥʘ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ: 

ʚʳʨʘʞʝʥʠʝ (2.12) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, (2.15) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʣʦʧʘʩʪʠ ʞʝʣʦʙʘ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʧʦʣʥʘʷ ʨʘʟʛʨʫʟʢʘ ʦʪ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

(2.26) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʘʩʩʳ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʣʦʧʘʩʪʠ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, (2.35) ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʤʘʩʩʳ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʦʪʢʘ. ʇʦʣʫʯʝʥʳ ʚʳʨʘʞʝʥʠʷ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʫʜʘʨʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʤʦʣʦʪʢʘ 

(2.41). ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʫʩʣʦʚʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʘʚʥʦʚʝʩʠʝ 

ʤʦʣʦʪʢʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʥ ʥʝ ʙʫʜʝʪ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ: ʫʛʣʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʩ ʤʦʣʦʪʢʘʤʠ (2.55) ʠ ʤʠʥʠʤʘʣʴʥʘʷ ʤʘʩʩʘ ʤʦʣʦʪʢʦʚ 

(2.56). ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 
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ʤʦʣʦʪʢʦʚʦʛʦ ʠʟʤʝʣʴʯʠʪʝʣʷ (2.60), ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʩ ʫʯʝʪʦʤ 

ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (2.64). 

4. ʇʨʠʤʝʥʝʥʠʝ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʚʠʜʝ ʙʘʨʘʙʘʥʘ ʩ 

ʯʝʪʳʨʴʤʷ ʞʝʣʦʙʘʤʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʢʦʪʦʨʳʭ ʧʦʚʝʨʥʫʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛ ʜʨʫʛʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʚʝʣʠʯʠʥʫ ʧʦʜʘʯʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ 8 é 

12 %, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʥʘ 7 é 10 %, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʦʧʝʨʝʯʥʳʤ, ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 70 ʤʠʥ-1. 

ʇʦʣʫʯʝʥʥrʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ (4.3), (4.4) ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʪʢʦʚʦʛʦ ʠʟʤʝʣʴʯʠʪʝʣʷ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʣʴʯʝʥʠʷ ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʤʦʣʦʪʢʦʚʦʛʦ ʠʟʤʝʣʴʯʠʪʝʣʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʦʣʦʪʢʦʚʳʡ ʠʟʤʝʣʴʯʠʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʣʢʠʡ ʧʦʤʦʣ 

0,15 é 0,4 ʤʤ ʧʨʠ ʚʝʣʠʯʠʥʝ ʧʦʜʘʯʠ 300 ʢʛ/ʯ ʠ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ 40 ʤ/ʩ. 

ʇʨʠ ʟʥʘʯʝʥʠʠ ʜʠʘʤʝʪʨʘ ʙʘʨʘʙʘʥʘ ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 0,07 ʤ, ʠ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʨʘʚʥʦʡ 70 ʤʠʥ-1, ʘ ʪʘʢʞʝ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʣʦʪʢʦʚ, ʨʘʚʥʦʡ 40 ʤ/ʩ, 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʪʢʦʚʦʛʦ ʠʟʤʝʣʴʯʠʪʝʣʷ 300 ʢʛ/ʯ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ 0,8 é 1,0 ʢɺʪ·ʯ/ʢʛ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ 

ʣʫʟʛʠ ʢʨʫʧʷʥʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʤʦʣʦʪʢʦʚʳʤ ʠʟʤʝʣʴʯʠʪʝʣʝʤ. 

5. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʚʝʨʢʘ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ 

ʧʦʜʪʚʝʨʜʠʣʘ, ʯʪʦ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʥʠʞʘʝʪʩʷ ʥʘ 30%, ʧʦʚʳʰʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ 20 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʝʨʠʡʥʦʡ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʦʡ ʠ 

ʧʦʣʫʯʝʥʦ ʜʦ 98% ʚʳʨʦʚʥʝʥʥʦʛʦ ʧʦ ʨʘʟʤʝʨʫ ʯʘʩʪʠʮ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ɻʦʜʦʚʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʨʦʙʠʣʢʠ 

ʩʦʩʪʘʚʣʷʝʪ 45600 ʨʫʙ., ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ï 0,3 ʛʦʜʘ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ɸ 
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ʆʢʦʥʯʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ɸ 
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ʇʨʠʣʦʞʝʥʠʝ ɹ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ɹ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ɹ 

 



150 
 

ʆʢʦʥʯʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ɹ 

ʇʦʣʝʟʥʘʷ ʤʦʜʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʫʩʪʨʦʡʩʪʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʀʟʚʝʩʪʝʥ ʤʦʣʦʪʦʢ ʜʨʦʙʠʣʢʠ (ɸ.ʩ. ʉʉʉʈ ˉ1159630, ʢʣ. ɺ02ʉ 13/28, ʦʧʫʙʣ. 07.06.1985 

ʛ., ʙʶʣ. ˉ21), ʩʦʜʝʨʞʘʱʠʡ ʧʣʘʩʪʠʥʫ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʝʛʦ 

ʢʨʝʧʣʝʥʠʷ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʧʣʘʩʪʠʥʘ ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʜʚʫʭ ʧʘʨ ʨʘʟʥʦʚʝʣʠʢʠʭ ʪʨʘʧʝʮʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʤʦʣʦʪʢʘ ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʤʝʥʴʰʠʤʠ 

ʦʩʥʦʚʘʥʠʷʤʠ ʢ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ ʩʠʤʤʝʪʨʠʠ, ʧʨʠʯʝʤ ʤʝʥʴʰʠʝ ʪʨʘʧʝʮʠʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʦʣʦʪʢʘ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʤʦʣʦʪʢʘ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʤʝʣʴʯʝʥʠʷ ʰʝʣʫʭʠ 

ʢʨʫʧʷʥʳʭ, ʤʘʩʣʠʯʥʳʭ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. 

ʀʟʚʝʩʪʝʥ ʠʟʤʝʣʴʯʠʪʝʣʴ ʢʦʨʤʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʇʘʪʝʥʪ ʈʌ ˉ2306695, ʄʇʂ A01F 

29/00, ɺ02ʉ 13/04, ɺ02ʉ 13/28, ʦʧʫʙʣ. 27.09.2007 ʛ., ʙʶʣ. ˉ27), ʚʢʣʶʯʘʶʱʠʡ ʜʨʦʙʠʣʴʥʫʶ 

ʢʘʤʝʨʫ ʚ ʚʠʜʝ ʙʘʨʘʙʘʥʘ ʩ ʰʘʨʥʠʨʥʦ-ʧʦʜʚʝʰʝʥʥʳʤʠ ʤʦʣʦʪʢʘʤʠ, ʧʠʪʘʶʱʠʡ ʪʨʘʥʩʧʦʨʪʝʨ, 

ʨʝʞʫʱʠʡ ʥʦʞʝʚʦʡ ʘʧʧʘʨʘʪ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʨʘʙʦʯʠʝ ʛʨʘʥʠ 

ʤʦʣʦʪʢʦʚ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʚʥʝʰʥʠʭ ʪʨʝʭʩʪʫʧʝʥʯʘʪʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʚʳʩʪʫʧʦʚ ʧʦ 

ʨʘʜʠʘʣʴʥʦ ʥʘʨʘʩʪʘʶʱʝʡ ʣʠʥʠʠ ʠ ʦʜʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʚʳʩʪʫʧʘ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʣʦʪʢʘ ʚ ʠʟʤʝʣʴʯʠʪʝʣʝ ʢʦʨʤʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ 

ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʤʝʣʴʯʝʥʠʷ ʰʝʣʫʭʠ ʢʨʫʧʷʥʳʭ, ʤʘʩʣʠʯʥʳʭ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. 

ʊʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʟʤʝʣʴʯʝʥʠʷ ʰʝʣʫʭʠ ʢʨʫʧʷʥʳʭ, ʤʘʩʣʠʯʥʳʭ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. 

ɿʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʚ ʤʦʣʦʪʢʝ ʜʨʦʙʠʣʢʠ, ʨʘʙʦʯʘʷ ʛʨʘʥʴ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ 

ʚʥʝʰʥʠʭ ʪʨʝʭʩʪʫʧʝʥʯʘʪʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʚʳʩʪʫʧʦʚ. 

ʆʪʣʠʯʠʝʤ ʦʪ ʧʨʦʪʦʪʠʧʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʣʦʪʢʘ ʚʳʧʦʣʥʝʥʘ ʚ 

ʚʠʜʝ ʪʨʝʭ ʚʳʩʪʫʧʦʚ, ʨʘʜʠʫʩʳ ʦʪ ʚʝʨʰʠʥ ʢʦʪʦʨʳʭ ʜʦ ʪʦʯʢʠ ʧʦʜʚʝʩʘ ʨʘʚʥʳ, ʪ.ʝ. 

r0=r1=r2=rʦʧʪʠʤʘʣʴʥʦʝ. 

ʅʘ ʬʠʛ. ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʣʦʪʦʢ ʜʨʦʙʠʣʢʠ. 

ʄʦʣʦʪʦʢ ʩʦʜʝʨʞʠʪ ʧʣʘʩʪʠʥʫ 1, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʚʝʨʩʪʠʷ 2 ʜʣʷ ʝʛʦ 

ʢʨʝʧʣʝʥʠʷ, ʚʳʩʪʫʧʳ 3, ʨʘʜʠʫʩʳ ʦʪ ʚʝʨʰʠʥ ʢʦʪʦʨʳʭ ʜʦ ʪʦʯʢʠ ʧʦʜʚʝʩʘ ʨʘʚʥʳ, ʪ.ʝ. 

r0=r1=r2=rʦʧʪʠʤʘʣʴʥʦʝ. 

ʄʦʣʦʪʦʢ ʜʨʦʙʠʣʢʠ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʟʘʧʫʩʢʘ ʜʨʦʙʠʣʢʠ ʤʦʣʦʪʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʧʣʘʩʪʠʥʫ 1, ʚʜʦʣʴ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʚʝʨʩʪʠʷ 2 ʜʣʷ ʝʛʦ ʢʨʝʧʣʝʥʠʷ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʪʘʢ, ʯʪʦ ʝʛʦ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʜʠʫʩʝ, ʧʨʦʭʦʜʷʱʠʤ ʯʝʨʝʟ ʮʝʥʪʨ 

ʦʩʠ ʧʦʜʚʝʩʘ. ʉʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪʢʣʦʥʷʶʪ ʤʦʣʦʪʦʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʦʩʠ ʧʦʜʚʝʩʘ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʜʚʠʞʝʥʠʷ. ʊʘʢ ʢʘʢ ʨʘʜʠʫʩʳ ʚʳʩʪʫʧʦʚ 

3 ʦʪ ʚʝʨʰʠʥ ʜʦ ʪʦʯʢʠ ʧʦʜʚʝʩʘ ʨʘʚʥʳ, ʪ.ʝ. r0=r1=r2=rʦʧʪʠʤʘʣʴʥʦʝ, ʪʦ ʩʢʦʨʦʩʪʴ ʫʜʘʨʘ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦ ʜʘʥʥʳʝ ʚʳʩʪʫʧʳ ɡ=ɤĿr ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʠʟʤʝʥʥʦʡ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʫʜʘʨʘ  ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ʇʦʵʪʦʤʫ ʫʜʘʨ 

ʤʦʣʦʪʢʦʚ ʚʩʝʤʠ ʪʨʝʤʷ ʚʳʩʪʫʧʘʤʠ ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʳʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʠ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʟʤʝʣʴʯʝʥʠʷ ʰʝʣʫʭʠ ʢʨʫʧʷʥʳʭ, ʤʘʩʣʠʯʥʳʭ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ɺ 

 


