
 
 

ɯʅʉʊʀʊʋʊ ɻɽʆʃʆɻɯʏʅʀʍ ʅɸʋʂ 

ʅɸʎɯʆʅɸʃʔʅɸ ɸʂɸɼɽʄɯʗ ʅɸʋʂ ʋʂʈɸɰʅʀ  

ɯʅʉʊʀʊʋʊ ɻɽʆʃʆɻɯʏʅʀʍ ʅɸʋʂ 

ʅɸʎɯʆʅɸʃʔʅɸ ɸʂɸɼɽʄɯʗ ʅɸʋʂ ʋʂʈɸɰʅʀ  

 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ 

 

ʏʝʧʽʣʴ ɺʦʣʦʜʠʤʠʨ ʇʝʪʨʦʚʠʯ 

ʋɼʂ 550.8:553.98(477) 

ɼʀʉɽʈʊɸʎɯʗ 

ɻɽʆʃʆɻɯʏʅɯ ʋʄʆɺʀ ʌʆʈʄʋɺɸʅʅʗ ʊɸ ʆʉɺʆɭʅʅʗ 

ʅɽʊʈɸɼʀʎɯʁʅʀʍ ɺʋɻʃɽɺʆɼʅʀʍ ɼɾɽʈɽʃ ɺʆʃʀʅʆ-ʇʆɼɯʃʃʗ 

 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 04.00.17 ï ʛʝʦʣʦʛʽʷ ʥʘʬʪʠ ʽ ʛʘʟʫ 

103 ï ʅʘʫʢʠ ʧʨʦ ɿʝʤʣʶ 

 

ʇʦʜʘʻʪʴʩʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʜʝʡ, ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʪʝʢʩʪʽʚ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ 

ʚʽʜʧʦʚʽʜʥʝ ʜʞʝʨʝʣʦ 

______________ɺ.ʇ. ʏʝʧʽʣʴ 

                                                                         

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʢʪʦʨ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ ɹʘʛʨʽʡ ɯʛʦʨ ɼʤʠʪʨʦʚʠʯ 

ʂʠʾʚ-2019 
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ɸʅʆʊɸʎɯʗ 

ʏʝʧ̔ʣʴ ɺ.ʇ. ɻʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʩʚʦʻʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ 

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʜʞʝʨʝʣ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ 

ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʶ ʢʘʥʜʠʜʘʪʘ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

(ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 04.00.17 ï çɻʝʦʣʦʛʽʷ ʥʘʬʪʠ ʽ ʛʘʟʫè (103 ï 

ʅʘʫʢʠ ʧʨʦ ɿʝʤʣʶ). ï ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ 

ʋʢʨʘʾʥʠ. ʂʠʾʚ. 2019. 

ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʧʝʨʩʧʝʢʪʠʚ ʧʨʦʤʠʩʣʦʚʦʾ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʪʝʦʨʝʪʠʯʥʦʤʫ ʪʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʤʫ ʘʩʧʝʢʪʘʭ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʽʪʢʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʧʨʠʨʦʜʫ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʜʞʝʨʝʣ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʥʝʨʘʮʽʾ, ʤʽʛʨʘʮʽʾ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʦʩʘʜʦʚʠʭ ʪʦʚʱʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ, ʜʝ ʨʘʥʽʰʝ ʪʘʢʽ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʨʦʙʦʪʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ɺʠʚʯʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ 

ʙʫʜʦʚʠ ʩʠʣʫʨʽʡʩʴʢʠʭ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʫʤʦʚʠ 

ʾʭ ʬʦʨʤʫʚʘʥʥʷ, ʛʝʦʣʦʛʽʯʥʽ, ʛʝʦʭʽʤʽʯʥʽ, ʪʘ ʽʥʰʽ ʢʽʣʴʢʽʩʥʽ ʯʠʥʥʠʢʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʧʨʦʤʠʩʣʦʚʦʾ ʛʘʟʦʥʦʩʥʦʩʪʽ ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʝʚʠʭ 

ʪʦʚʱ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʩʧʨʠʷʪʣʠʚʽ ʛʝʦʣʦʛʦ-ʧʨʦʤʠʩʣʦʚʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ 

ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʚʽʜʢʣʘʜʘʭ ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʽʚ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ 

ʧʽʩʢʦʚʠʢʽʚ.  

ʅʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʚʽʜʦʤʠʭ ʨʦʜʦʚʠʱ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʨʽʟʥʠʭ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʽʚ ʩʚʽʪʫ ʚʠʟʥʘʯʝʥʽ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʦʾ ʛʘʟʦʥʦʩʥʦʩʪʽ 

ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʽʚ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ:  

- ʧʣʦʱʘ ʙʘʩʝʡʥʫ ï ʙʣ̔ʴʰʝ 10 ʪʠʩ. ʢʤ2;   

- ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ ï ʥʝ ʙʽʣʴʰʝ 3-4 ʪʠʩ. ʤ;  

- ʪʦʚʱʠʥʠ ʩʣʘʥʮʝʚʠʭ ʚʽʜʢʣʘʜʽʚ ï ʙʽʣʴʰʝ 15 ʤ;  

- ʚʤʽʩʪ ʆʈ ï ʙʽʣʴʰʝ 1-3 %;  
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- ʩʪʫʧʽʥʴ ʤʝʪʘʤʦʨʬʽʟʤʫ (%Rʦ) ï 1,5-2,0 %;  

- ʪʝʨʤʽʯʥʘ ʟʨʽʣʽʩʪʴ ʟʙʘʛʘʯʝʥʠʭ ʆʈ ï ʄʂ2-ɸʂ2;  

- ʧʦʨʠʩʪʽʩʪʴ ï ʙʽʣʴʰʝ 4%, ʧʨʦʥʠʢʥʽʩʪʴ ï ʙʽʣʴʰʝ 0,1 ʤɼ; 

- ʫʤʦʚʠ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ ï ʚ ʦʩʥʦʚʥʦʤʫ ʤʦʨʩʴʢʽ ʥʠʟʴʢʦʝʥʝʨʛʝʪʠʯʥʽ 

ʦʙʩʪʘʥʦʚʢʠ;  

- ʚʽʢ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʦʚʱ ï ʚ ʦʩʥʦʚʥʦʤʫ ʧʘʣʝʦʟʦʡ;   

- ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ;  

- ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʢʨʝʤʥʝʟʝʤʫ.  

ɺʩʪʘʥʦʚʣʝʥʽ  ʢʽʣʴʢʽʩʥʽ ʯʠʥʥʠʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʾʭ ʟ ʚʽʜʦʤʠʤʠ ʨʦʜʦʚʠʱʘʤʠ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʚʠʩʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ʧʘʣʝʦʟʦʶ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʚôʷʟʫʶʪʴʩʷ ʟ 

ʯʦʨʥʦʩʣʘʥʮʝʚʠʤʠ ʚ̔ ʜʢʣʘʜʘʤʠ ʚʝʨʭʥʴʦʛʦ ʩʠʣʫʨʫ. ɺʦʥʠ ʻ ʧʝʨʰʦʯʝʨʛʦʚʠʤ 

ʦʙôʻʢʪʦʤ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʝ ʛʘʟ ʛʝʥʝʨʫʚʘʚʩʷ ʚ ʧʦʪʫʞʥʠʭ ʪʦʚʱʘʭ. 

ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʧʝʨʰʝ ʦʜʥʦʟʥʘʯʥʦ ʨʦʟʛʣʷʜʘʪʠ ʯʦʨʥʦʩʣʘʥʮʝʚʫ ʪʦʚʱʫ ʩʠʣʫʨʫ ʷʢ 

ʻʜʠʥʝ ʧʦʪʝʥʮʽʡʥʝ ʨʦʜʦʚʠʱʝ ʛʘʟʫ. ɿʦʥʘ ʨʦʟʚʠʪʢʫ ʦʭʦʧʣʶʻ ʪʝʨʠʪʦʨʽʶ 

ʧʨʦʪʷʞʥʽʩʪʶ ʫ 320 ʢʤ ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʽ ʧʣʦʱʝʶ 

ʙʣʠʟʴʢʦ 16 ʪʠʩ.ʢʤ2. ɺʦʥʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʙʽʣʴʰʝ ʷʢ 30 ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʽ 

ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʛʦ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʪʘ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ.  

 ʆʮʽʥʢʘ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʛʘʟʫ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʚʽʜʢʣʘʜʽʚ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʚʠʢʦʥʘʥʘ ʟʘ ʤʝʪʦʜʠʢʦʶ ʛʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʉʐɸ ʜʣʷ 

ʩʣʘʙʦʚʠʚʯʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʩʢʣʘʜʘʻ 12 ʪʨʣʥ.  ʤ3, ʘ ʚʠʜʦʙʫʚʥʽ ï ʙʣʠʟʴʢʦ 1,8 

ʪʨʣʥ. ʤ3.  

ɿʘ ʢʽʣʴʢʽʩʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʧʨʦʛʥʦʟʫ ʛʘʟʦʥʦʩʥʦʩʪʽ 

ʷʢ ʧʝʨʰʦʯʝʨʛʦʚʽ ʚʠʜʽʣʝʥʦ ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʫ ʪʘ ʉʭʽʜʥʦ-ʃʽʱʠʥʩʴʢʫ 

ʚʠʩʦʢʦʧʝʨʩʧʝʢʪʠʚʥʽ ʜʽʣʷʥʢʠ ʥʘ ʛʘʟ ʫ ʩʠʣʫʨʽʡʩʴʢʽʡ ʩʣʘʥʮʝʚʽʡ ʪʦʚʱʽ ʚ ʤʝʞʘʭ 

ʃʴʚʽʚʩʴʢʦ-ʂʦʣʦʤʠʡʩʴʢʦʾ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʽʘʣʴʥʦʾ ʟʦʥʠ ʟ ʧʨʦʛʥʦʟʥʠʤʠ 

ʚʠʜʦʙʫʚʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʛʘʟʫ 146 ʤʣʨʜ. ʤ3 ʪʘ 98 ʤʣʨʜ. ʤ3. 
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ɼʣʷ ʦʢʦʥʪʫʨʶʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʣʘʥʮʝʚʠʭ ʬʦʨʤʘʮʽʡ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʩʧʝʮʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʨʝʛʽʦʥʘʣʴʥʦʾ ʛʣʠʙʠʥʥʦʾ ʩʝʡʩʤʽʯʥʦʾ ʟʡʦʤʢʠ 2ɼ ʟ 

ʤʝʪʦʜʘʤʠ ʝʣʝʢʪʨʦʨʦʟʚʽʜʢʠ, ʚʠʟʚʘʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʧʦ ʧʨʦʬʽʣʷʭ ʤʝʨʝʞʽ 

ʩʝʡʩʤʦʧʨʦʬʽʣʽʚ ʧʨʦʪʷʞʥʽʩʪʶ 1,5 ʪʠʩ. ʧʦʛʦʥʥʠʭ ʢʤ, ʛʨʘʚʽʤʘʛʥʽʪʥʦʾ ʪʘ 

ʛʝʦʭʽʤʽʯʥʦʾ ʟʡʦʤʦʢ.  

ʂʝʤʙʨʽʡʩʴʢʽ ʫʱʽʣʴʥʝʥʽ ʧʽʩʢʦʚʠʢʠ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʩʘʤʦʩʪʽʡʥʠʡ, 

ʪʘʢ ʽ ʩʫʧʫʪʥʽʡ ʥʘʧʨʷʤʦʢ ʨʦʙʽʪ ʧʨʠ ʦʩʚʦʻʥʥʽ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ 

ʪʘ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʝʩʫʨʩʽʚ ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʽʚ, ʦʩʢʽʣʴʢʠ ʧʣʦʱʽ ʧʦʰʠʨʝʥʥʷ 

ʦʩʪʘʥʥʽʭ ʚ ʩʪʨʫʢʪʫʨʥʠʭ ʧʣʘʥʘʭ, ʚ ʦʩʥʦʚʥʦʤʫ, ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ. 

ʋ ʨʦʟʨʽʟʽ ʢʝʤʙʨʽʶ ʚʠʜʽʣʷʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʛʦʨʠʟʦʥʪʽʚ ʧʽʩʢʦʚʠʢʽʚ. 

ʇʣʘʩʪʠ-ʢʦʣʝʢʪʦʨʠ ʝʢʨʘʥʫʶʪʴʩʷ ʧʘʯʢʘʤʠ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʫ ʩʝʨʝʜʠʥʽ 

ʢʝʤʙʨʽʡʩʴʢʦʾ ʪʦʚʱʽ, ʘ ʚ ʾʾ ʧʦʢʨʽʚʣʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦ ʟʨʽʟʘʥʽ ʧʣʘʩʪʠ ï 

ʛʣʠʥʠʩʪʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʩʠʣʫʨʫ. ɺʠʜʽʣʷʶʪʴʩʷ ʬʘʮʽʘʣʴʥʽ ʟʦʥʠ  

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ:  

- ʽʟ ʟʘʜʦʚʽʣʴʥʠʤʠ ʬʽʣʴʪʨʘʮʽʡʥʦ- ʤ̒ʥʽʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʩʝʨʝʜʥʽ 

ʧʦʨʠʩʪʽʩʪʴ > 10 %, ʧʨʦʥʠʢʥʽʩʪʴ > 5 ʤɼ). 

- ʽʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ ʬʽʣʴʪʨʘʮʽʡʥʦ- ʤ̒ʥʽʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʩʝʨʝʜʥʽ 

ʧʦʨʠʩʪʽʩʪʴ < 5-6 %,  ʧʨʦʥʠʢʥʽʩʪʴ ï 0,5 ʤɼ). 

- ʟ ʢʨʠʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

(ʩʝʨʝʜʥʽ ʧʦʨʠʩʪʽʩʪʴ < 7-9 %, ʧʨʦʥʠʢʥʽʩʪʴ ï 2-5 ʤɼ). 

ʇʝʨʩʧʝʢʪʠʚʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ 

ʧʦʚôʷʟʫʶʪʴʩʷ ʽʟ ʟʦʥʦʶ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʨʽʜ ʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ 

ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʎʷ ʟʦʥʘ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʛʽʜʨʦʭʽʤʽʯʥʦʾ 

ʟʦʥʠ ʟʘʩʪʽʡʥʦʛʦ ʚʦʜʦʦʙʤʽʥʫ. ɺ ʨʦʙʦʪʽ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ 

ʯʠʥʥʠʢʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʢʫʧʯʝʥʴ ʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ, ʘ ʩʘʤʝ:  

- ʾʭ ʧʣʦʱʘ ʤʘʻ ʨʝʛʽʦʥʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ ï ʙʽʣʴʰʝ 6000 ʢʤ2 ʽ ʥʝ 

ʧʦʚôʷʟʫʻʪʴʩʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʯʠ ʽʥʰʠʤʠ ʣʦʢʘʣʴʥʠʤʠ ʧʘʩʪʢʘʤʠ. 

ɺ ʾʾ ʤʝʞʘʭ ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʟʦʥʠ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʢʦʣʝʢʪʦʨʘʤʠ ʽ 

ʦʢʨʝʤʽ ʣʦʢʘʣʴʥʽ ʪʨʘʜʠʮʽʡʥʽ ʧʘʩʪʢʠ ʚʫʛʣʝʚʦʜʥʽʚ; 
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- ʢʘʪʘʛʝʥʝʪʠʯʥʘ ʧʝʨʝʪʚʦʨʝʥʽʩʪʴ ʆʈ ʪʘ ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʄʂ4-ɸʂ1 ʽ ʻ ʜʫʞʝ ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʚʫʛʣʝʚʦʜʥʽʚ;  

- ʤʘʢʩʠʤʘʣʴʥʽ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʫʱʽʣʴʥʝʥʠʭ 

ʢʦʣʝʢʪʦʨʽʚ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 4000 ʤ ʽ ʻ ʝʢʦʥʦʤʽʯʥʦ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦ 

ʧʨʠʡʥʷʪʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

- ʪʦʚʱʠʥʠ ʧʽʱʘʥʦ-ʘʣʝʚʨʠʪʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʚʠʜʽʣʝʥʽʡ ʟʦʥʽ ʚʽʜ 50 ʤ  ̔

ʙʽʣʴʰʝ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʛʘʟʫ;  

- ʥʘʷʚʥʽʩʪʴ ʟʦʥʠ ʤʘʣʦʚʦʜʥʦʩʪʽ, ʷʢʘ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ 

ʧʝʨʩʧʝʢʪʠʚ ʛʘʟʦʥʦʩʥʦʩʪʽ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʘʭ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʟʥʘʯʝʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʟʥʘʯʝʥʴ ʯʠʥʥʠʢʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʩʢʫʧʯʝʥʴ ʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʘʭ ʜʦʚʝʜʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʜʣʷ ʧʦʰʫʢʫ ʛʘʟʫ ʥʘ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʽ ʻ ʚʽʜʢʣʘʜʠ ʢʝʤʙʨʽʶ. ʇʝʨʩʧʝʢʪʠʚʠ ʾʭ ʧʨʦʤʠʩʣʦʚʦʾ 

ʛʘʟʦʥʦʩʥʦʩʪʽ ʧʦʚôʷʟʫʶʪʴʩʷ ʽʟ ʟʦʥʦʶ ʨʦʟʚʠʪʢʫ ʧʦʨʽʜ ʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ 

ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘ ʧʣʦʱʽ ʙʽʣʴʰʝ 6000 ʢʤ2. ʇʨʦʛʥʦʟʥʽ 

ʚʠʜʦʙʫʚʥʽ ʨʝʩʫʨʩʠ ʛʘʟʫ ʟʦʥʠ ʦʮʽʥʝʥʽ ʫ 340 ʤʣʨʜ. ʤ3. 

ɺ ʤʝʞʘʭ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʟʦʥʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ʫʱʽʣʴʥʝʥʠʭ ʢʝʤʙʨʽʡʩʴʢʠʭ 

ʧʽʩʢʦʚʠʢʽʚ ʚʠʜʽʣʝʥʘ ʧʝʨʰʦʯʝʨʛʦʚʘ ʂʥʷʟʽʚʩʴʢʦ-ʇʝʨʝʤʠʰʣʷʥʩʴʢʘ ʜʽʣʷʥʢʘ 

ʧʣʦʱʝʶ ʫ 1250 ʢʤ2. ɰʾ ʧʨʦʛʥʦʟʥʽ ʚʠʜʦʙʫʚʥʽ ʨʝʩʫʨʩʠ ʛʘʟʫ ʩʪʘʥʦʚʣʷʪʴ 

ʧʨʠʙʣʠʟʥʦ 200 ʤʣʨʜ. ʤ3., ʘ ʾʾ ʚʠʩʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʪʘʢʦʞ 

ʽʥʪʝʥʩʠʚʥʠʤʠ ʛʘʟʦʧʨʦʷʚʘʤʠ ʧʨʠ ʙʫʨʽʥʥʽ ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ 

ʢʦʣʝʢʪʦʨʽʚ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ. 

ʅʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʻ ʚʘʞʢʦʚʠʜʦʙʫʚʥʠʤʠ ʪʘ ʚʠʩʦʢʦʟʘʪʨʘʪʥʠʤʠ. 

ʆʜʥʘʢ, ʟʥʘʯʥʽ ʨʝʩʫʨʩʠ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʰʚʠʜʢʦ ʧʨʦʛʨʝʩʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʦʩʚʦʻʥʥʷ 

ʨʦʙʣʷʪʴ ʾʭ ʜʦʩʠʪʴ ʧʨʠʚʘʙʣʠʚʠʤʠ ʪʘ ʨʝʥʪʘʙʝʣʴʥʠʤʠ.   

ʆʩʢʽʣʴʢʠ ʚʩʽ ʥʘʟʚʘʥʽ ʥʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʙʣʠʟʴʢʠʤʠ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʟʘʣʷʛʘʥʥʷ ʽ ʧʦʪʨʝʙʫʶʪʴ ʩʫʯʘʩʥʠʭ ʽ 

ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʢʨʠʪʪʷ ʪʘ ʚʠʜʦʙʫʚʘʥʥʷ, ʪʦ ʧʝʨʝʚʘʛʠ 

ʧʝʨʰʦʯʝʨʛʦʚʦʩʪʽ ʾʭ ʦʩʚʦʻʥʥʷ ʟʚôʷʟʘʥʽ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʟ ʚʝʣʠʯʠʥʦʶ ʧʨʦʛʥʦʟʥʠʭ 
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ʚʠʜʦʙʫʚʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʜʣʷ ʦʩʚʦʻʥʥʷ ʻ 

ʯʦʨʥʦʩʣʘʥʮʝʚʽ ʚʽʜʢʣʘʜʠ ʩʠʣʫʨʫ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʚʠʟʥʘʯʝʥʥʽ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʷʢ ʦʜʥʽʻʾ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ ʥʘ 

ʥʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʥʽʚ;  

ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ʥʦʚʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ - ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʝʚʠʭ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ ʚʽʜʢʣʘʜʽʚ, 

ʢʽʣʴʢʽʩʥʽʡ ʦʮʽʥʮʽ ʾʭ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʛʘʟʫ ʪʘ ʟʥʘʯʥʦʤʫ ʥʘʨʦʱʫʚʘʥʥʽ 

ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ ʋʢʨʘʾʥʠ;  

ʚʠʜʽʣʝʥʥʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʦʥ ʪʘ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ.   

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʝʘʣʽʟʘʮʽʷ ʧʨʘʢʪʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʩʧʨʠʷʪʠʤʫʪʴ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʩʚʦʻʥʥʷ ʚʩʽʭ ʪʠʧʽʚ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʜʞʝʨʝʣ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ, ʱʦ ʩʪʘʥʝ 

ʩʫʪʪʻʚʠʤ ʚʥʝʩʢʦʤ ʫ ʥʘʨʦʱʫʚʘʥʥʷ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ ʚ 

ʋʢʨʘʾʥʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ, ʯʦʨʥʦʩʣʘʥʮʝʚʽ ʚʽʜʢʣʘʜʠ, ʫʱʽʣʴʥʝʥʽ 

ʧʽʩʢʦʚʠʢʠ, ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʨʝʩʫʨʩʠ ʛʘʟʫ. 

 

 

 

 

 

 

 

 

 

 

 

 



7 
 

ABSTRACT  

 

Chepil V.P. Geological conditions of formation and exploration of 

unconventional hydrocarbon sources of Volyn-Podillya. ï Qualifying scientific 

work on the rights of the manuscript. 

Dissertation for obtaining the degree of a candidate of geological sciences 
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ï Institute of Geological Sciences of the National Academy of Sciences of Ukraine. 

Kyiv. 2019.  

The work is devoted to the study of the prospects of industrial oil and gas 

bearing non-traditional sources of hydrocarbons of Volyn-Podillya. The most 

important results of the research carried out in the theoretical and 

scientific-practical aspects are the establishment of clear representations about the 

nature of non-traditional hydrocarbon sources, the peculiarities of generation, 

migration and accumulation in the sedimentary strata of Volyn-Podillya, where 

previously no such purposeful work was carried out. The peculiarities of the 

geological structure of the Silurian and Cambrian strata of the study area, the 

conditions of their formation, geological, geochemical, and other quantitative 

factors for predicting the prospects of industrial gas bearing of Silurian shales and 

Cambrian compacted sandstones were studied. The favorable geological and 

industrial preconditions for the formation of hydrocarbons of Silurian shales and 

Cambrian compacted sandstone deposits were scientifically substantiated. 

Based on systematic analysis of known shale gas deposits of different oil 

and gas basins of the world, quantitative values of the main factors of formation 

and prediction of industrial gas content of Silurian shales of Volyn-Podillya are 

determined: 

- basin area ï more than 10 thousand km2; 

- depth of productive thicknesses ï not more than 3-4 thousand m; 

- thickness of shale deposits ï more than 15 m; 

- organic matter bearing ï more than 1-3%; 



8 
 

- the stage of metamorphism (% Ro) ï 1.5-2.0%; 

- thermal maturity of enriched organic matter ï MK2-AK2; 

- porosity ï more than 4%, permeability ï more than 0,1 mD; 

- sedimentation conditions are mainly low-energy and thalassic; 

- age of perspective thicknesses ï mainly Paleozoic; 

- the presence of a fracture system; 

- high silica bearing. 

The established quantitative factors for the prediction of hydrocarbons and 

their comparison with the well-known deposits of North America testify to the 

high prospects of gas bearing of the black-shale Paleozoic strata of Volyn-Podillya. 

Among these, the greatest prospects are associated with the black-shale deposits of 

the Upper Silurian. They are a top priority for further exploration where gas was 

generated at high levels. This made it possible for the first time to definitely 

consider the black-shale thickness of Silurian as the entire potential gas deposit. 

The development zone covers an area of 320 km from northwest to southeast 

with an area of about 16 thousand km2. It is confirmed by more than 30 wells and 

belongs to the central part of the Lviv Paleozoic deflection and the north-eastern 

part of the Precarpathian deflection. 

Estimation of the prognosis gas resources of the black-shale deposits of 

Volyn-Podillya was performed according to the methodology of the US Geological 

Survey for the poorly explored territories and amounts about 12 trillions m3 and the  

recoverable resources about 1.8 trillions m3. 

According to the quantitative values of the main factors of the gas-bearing 

prediction Rava-Rusko-Krekhivsk and East-Lischinsk were selected as  the 

high-priority gas areas in the Silurian shale strata within the Lviv-Kolomyya 

structural and facial zone with recoverable resources about 146 billions m3 and 98 

billions m3. 

For the ʩontouring of prospective shale formations, a special complex of 

regional deep seismic surveying 2D with the methods of electric exploration, 

caused by polarization on profiles of a network of seismic profiles with a length of 
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1.5 thousand running kilometers, gravimagnetic and geochemical surveys, are 

proposed. 

Cambrian sealed sandstones can be considered as an independent and an 

accompanying direction of work in the development of hydrocarbon resources of 

the Silurian shale due to their spreading area in structural plans mainly overlap. 

There are several sandstone horizons stand out in the Cambrian section. The 

reservoir layers are shielded by clumps of clay rocks in the middle of the Cambrian 

strata, and in its roof stratigraphically cut layers shielded by Silurian clay 

sediments. Several facial areas are stand out: 

- with satisfactory filtration-capacity properties (average porosity> 10%, 

permeability> 5 mD); 

- with unsatisfactory filtration-capacity properties (average porosity <5-6%, 

permeability ï 0.5 mD);  

- with critical values of filtration-capacity properties (average porosity 

<7-9%, permeability 2-5 mD). 

The prospects of gas bearing of the Cambrian compacted sandstones are 

related to the area of distribution of rocks with poor unsatisfactory 

filtration-capacity properties. This zone is confined to the hydrochemical zone of 

stagnant water exchange. The basic quantitative values of factors of prediction of 

gas bearing in compacted rocks are defined in the work: 

- their area is regionally spreaded ï more than 6000 km2 and is not 

associated with traditional structural or other local traps. It may also include areas 

with improved reservoirs and certain local traditional hydrocarbon traps; 

- catagenetic transformation of organic matter and compacted sandstones is 

at the stage MK4-AK1 and is very characteristic for a formation of hydrocarbons; 

- maximum depths of perspective compacted collectors do not exceed 4000 

m and are economically and technologically acceptable for the use of modern 

technologies; 

- the thicknesses of sand-silt deposits in the selected area are 50 m or more 

which is an important factor for the accumulation of significant gas resources; 
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- the presence of a low water area which is a favorable factor for the 

prospects of gas bearing in compacted sandstones. 

Based on the determined quantitative values of the factors of prediction of 

gas accumulations in compacted sandstones it is proved that the most promising 

stratigraphic complex for gas search in Volyn-Podillya is Cambrian deposits. The 

prospects of their industrial gas-bearing capacity are related to the zone of 

development of rocks with unsatisfactory filtration-capacity properties over an area 

of more than 6000 km2. The prognosis recoverable gas resources of the area are 

estimated around 340 billions m3. 

There is a selected high-preority zone of 1250 km2 within the perspective 

area of the gas-bearing compacted Cambrian sandstones. Its prognosis recoverable 

gas resources is approximately 200 billions m3, and its high prospects are also 

confirmed by the intense gas seeps during drilling wells of Cambrian sealed 

collectors. 

Non-traditional sources are difficult to extract and they are high-cost. 

However the significant resources of hydrocarbons and the rapidly evolving 

technologies make them quite attractive and cost-effective. 

So far as all these unconventional sources are characterized by similar 

mining and geological conditions of the occurrence and require modern and 

practically identical technologies of discovery and extraction then the benefits of 

prioritizing their development are first and foremost related to the quantity of the 

prognosis recoverable resources. On this basis, black shale deposits of the Silurian 

are more priority for development. 

The practical significance of the results is to determine Volyn-Podillya as 

one of the prospective areas of Ukraine for non-traditional sources of 

hydrocarbons; 

 gas-bearing of a new stratigraphic complexes ï the Silurian shale and 

Cambrian compacted deposits are justified, quantitative assessment of their 

prognosis gas resources and a significant increase in the raw material base of 

hydrocarbon production in Ukraine;  
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selected of perspective zones and prime areas for a geological exploration 

works. 

The results of the dissertation research and implementation of the practical 

recommendations will contribute to the effective solution of the problem of 

complex development of all types of hydrocarbon sources of Volyn-Podillya, 

which will be a significant contribution in increasing the production of 

hydrocarbon raw materials in Ukraine. 

Keywords: Volyn-Podillya, black shale deposits, compacted sandstones, 

shale gas, gas resources.  
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

ɸʂ ï ʘʧʦʢʘʪʘʛʝʥʝʟ 

ɺɺ ï ʚʫʛʣʝʚʦʜʥʽ 

ɺɽɿ ï ʚʝʨʪʠʢʘʣʴʥʝ ʝʣʝʢʪʨʠʯʥʝ ʟʦʥʜʫʚʘʥʥʷ 

ɺɽʈɿ  ï  ʚʝʨʪʠʢʘʣʴʥʝ ʝʣʝʢʪʨʦʨʝʟʦʥʘʥʩʥʝ ʟʦʥʜʫʚʘʥʥʷ 

ɺʇ ï ʚʠʟʚʘʥʘ ʧʦʣʷʨʠʟʘʮʽʷ  

ɺʇʊ ï ʚʠʧʨʦʙʫʚʘʯ ʧʣʘʩʪʽʚ ʥʘ ʪʨʫʙʘʭ 

ɻɻʂ ï ʛʘʤʘ-ʛʘʤʘ ʢʘʨʦʪʘʞ 

ɻɼʉ ï ʛʝʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 

ɻɿɻ ï ʛʦʣʦʚʥʘ ʟʦʥʘ ʛʘʟʦʫʪʚʦʨʝʥʥʷ 

ɻɿʅ ï ʛʦʣʦʚʥʘ ʟʦʥʘ ʥʘʬʪʦʫʪʚʦʨʝʥʥʷ 

ɻʂ ï  ʛʘʟʦʚʠʡ ʢʘʨʦʪʘʞ 

ɼɼɿ ï ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʘ ʟʘʧʘʜʠʥʘ 

ɼɽɿ ï ʜʠʩʪʘʥʮʽʡʥʝ ʝʣʝʢʪʨʠʯʥʝ ʟʦʥʜʫʚʘʥʥʷ 

ɽɻʇ ï ʝʢʟʦʛʝʥʥʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 

ʃɺɺɹ ï ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʠʡ ʚʫʛʽʣʴʥʠʡ ʙʘʩʝʡʥ 

ʃʇʇ ï ʃʴʚʽʚʩʴʢʠʡ ʧʘʣʝʦʟʦʡʩʴʢʠʡ ʧʨʦʛʠʥ 

ʄʂ ï ʤʝʪʘʢʘʪʘʛʝʥʝʟ 

ʄʊɿ ï ʤʝʪʦʜ ʪʝʣʫʨʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ 

ʅɻʈ ï ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʡ ʨʘʡʦʥ, ʨʝʛʽʦʥ 

ʆʈ ï ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ 

ʇʂ  ï  ʧʨʦʪʦʢʘʪʘʛʝʥʝʟ 

ʇʉɻ ï  ʧʨʠʨʦʜʥʠʡ ʩʣʘʥʮʝʚʠʡ ʛʘʟ 

ʈʆʈ ï ʨʦʟʩʽʷʥʘ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ 

ʉɻ ï ʩʣʘʥʮʝʚʠʡ ʛʘʟ 

ʉɭʇ ï ʉʭʽʜʥʦ-ɭʚʨʦʧʝʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ 

ʉʂɯʇ ï ʩʪʘʥʦʚʣʝʥʥʷ ʢʦʨʦʪʢʦʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ʉʌɿ ï ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʽʡʥʘ ʟʦʥʘ 

ʊʊɿ ï ʟʦʥʘ ʊʝʡʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ 
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ʋʑ ï ʋʢʨʘʾʥʩʴʢʠʡ ʱʠʪ 

ʍɹ ï ʭʣʦʨʦʬʦʨʤʥʠʡ ʙʽʪʫʤ 

ʉʦʨʛ. ï ʦʨʛʘʥʽʯʥʠʡ ʚʫʛʣʝʮʴ 

Ro ï ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʪʷ ʚʽʪʨʠʥʽʪʫ 

ʊʆʉ ï total organic carbon (ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ)  
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ɺʉʊʋʇ 

 

 ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʪʘʥ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʪʘ ʧʨʦʙʣʝʤʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʧʦʪʨʝʙʫʶʪʴ ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʥʘʨʦʱʫʚʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʧʘʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʚʣʘʩʥʦʛʦ ʚʠʜʦʙʫʪʢʫ.  

 ʉʫʪʪʻʚʝ ʥʘʨʦʱʫʚʘʥʥʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʙʩʷʛʽʚ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʪʘ ʥʘʬʪʠ ʽʟ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚ ʉʐɸ, ʂʘʥʘʜʽ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʡ ʜʦʩʣʽʜʞʝʥʴ ʾʭ ʧʨʦʙʣʝʤʠ 

ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʱʦ ʚʞʝ ʚʧʣʠʥʫʣʦ ʥʘ ʧʝʨʝʨʦʟʧʦʜʽʣ ʜʞʝʨʝʣ ʧʦʩʪʘʯʘʥʥʷ 

ʛʘʟʫ, ʟʤʽʥʠ ʧʨʽʦʨʠʪʝʪʽʚ ʚʠʟʥʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ɸ ʟʥʘʯʥʝ ʧʘʜʽʥʥʷ 

ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʋʢʨʘʾʥʽ  ʩʧʦʥʫʢʘʻ ʜʦ ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʟʽ ʟʥʘʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʥʘ ʥʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ 

ʚʫʛʣʝʚʦʜʥʽʚ, ʛʝʦʣʦʛʽʯʥʝ ʚʠʚʯʝʥʥʷ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ. ʎʝ 

ʪʘʢʦʞ ʚʽʜʥʦʩʠʪʴʩʷ ʽ ʜʦ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ, ʟʦʢʨʝʤʘ, ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʛʦ 

ʩʭʠʣʫ ʉʭʽʜʥʦ-ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. 

 

 ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ.     

 ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʪʝʤʦʶ ʨʦʙʦʪʠ ʨʦʟʧʦʯʘʪʽ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʫ ʤʘʛʽʩʪʨʘʪʫʨʽ 

ʂʅʋ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʜʝ ʘʚʪʦʨ ʧʨʠʡʤʘʚ ʫʯʘʩʪʴ ʫ ʚʠʢʦʥʘʥʥʽ 

ʛʝʦʣʦʛʦ-ʪʝʤʘʪʠʯʥʠʭ ʨʦʙʽʪ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʟʘ ʯʘʩ ʥʘʚʯʘʥʥʷ ʚ 

ʘʩʧʽʨʘʥʪʫʨʽ ɯɻʅ ʅɸʅ ʋʢʨʘʾʥʠ. ɺʦʥʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʢʣʠʢʘʤ "ɽʥʝʨʛʝʪʠʯʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨ.", ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʨʦʱʫʚʘʥʥʷ ʧʦʰʫʢʽʚ, 

ʨʦʟʚʽʜʢʠ ʽ ʧʨʠʩʢʦʨʝʥʦʾ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʨʦʜʦʚʠʱ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʥʝʪʨʘʜʠʮʽʡʥʠʭ 

ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ. ʈʦʙʦʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʘʫʢʦʚʠʤʠ ʧʣʘʥʘʤʠ 

ʽʥʩʪʠʪʫʪʫ, ʟʦʢʨʝʤʘ, ʟ ʪʝʤʦʶ "ʈʦʟʨʦʙʢʘ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʧʦʰʫʢʫ 

ʦʙôʻʢʪʽʚ, ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘ ʚʠʜʦʙʫʪʦʢ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘʜ ʰʘʭʪʥʠʤʠ ʧʦʣʷʤʠ ʪʘ 

ʜʽʣʷʥʦʢ ʧʽʜʚʠʱʝʥʦʾ ʜʝʛʘʟʘʮʽʾ ʰʘʭʪʥʠʭ ʧʦʣʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʃʠʩʠʯʘʥʩʴʢʦʛʦ 

ʛʝʦʣʦʛʦ-ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʘʡʦʥʫ ʪʘ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ" 

(ʜʝʨʞʨʝʻʩʪʨʘʮʽʷ ˉ 0113 U2602, 2013-2015 ʨʨ.) ʪʘ "ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʚʠʜʦʙʫʪʦʢ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʤʝʞʘʭ 
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ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ" (ʜʝʨʞʨʝʻʩʪʨʘʮʽʷ ˉ 0116 U005200, 

2016-2020 ʨʨ.). ʈʦʙʦʪʘ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʘ ʟ ʪʝʤʘʪʠʯʥʠʤʠ ʧʣʘʥʘʤʠ ʅɸʂ 

"ʅʘʬʪʦʛʘʟ ʋʢʨʘʾʥʠ", ʟʦʢʨʝʤʘ, ʟ ʛʝʦʣʦʛʦ-ʪʝʤʘʪʠʯʥʦʶ ʨʦʙʦʪʦʶ çʇʝʨʩʧʝʢʪʠʚʠ 

ʧʦʰʫʢʽʚ ʥʝʢʦʥʚʝʥʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʧʨʠʢʦʨʜʦʥʥʠʭ ʟ ʇʦʣʴʱʝʶ 

ʪʝʨʠʪʦʨʽʷʭ ʋʢʨʘʾʥʠ ʪʘ ʧʨʦʙʣʝʤʠ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè 

(ʜʝʨʞʨʝʻʩʪʨʘʮʽʷ ˉ ʋ-12-122/24; 2012-2013 ʨʨ.), ʚʠʢʦʥʘʥʦʶ ʟʘ ʫʯʘʩʪʶ ʘʚʪʦʨʘ. 

 

 ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʻ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʘʥʘʣʽʟ ʪʘ 

ʚʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʧʘʣʝʦʟʦʡʩʴʢʠʭ (ʩʠʣʫʨʽʡʩʴʢʠʭ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʪʘ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ) ʪʦʚʱ, ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫ ʤʦʞʣʠʚʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ. 

 ɼʦʩʷʛʥʝʥʥʶ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʩʧʨʠʷʣʦ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ: 

- ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʧʨʦʤʠʩʣʦʚʦʾ ʛʘʟʦʥʦʩʥʦʩʪʽ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ; 

- ʚʠʚʯʝʥʥʷ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ; 

- ʚʠʚʯʝʥʥʷ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʣʫʨʽʡʩʴʢʠʭ ʪʘ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ; 

- ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʚʝʣʠʯʠʥ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʧʨʦʛʥʦʟʫ ʧʦʢʣʘʜʽʚ 

ʚʫʛʣʝʚʦʜʥʽʚ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʾʭ ʟ ʨʦʜʦʚʠʱʘʤʠ ʉʐɸ ʪʘ 

ʂʘʥʘʜʠ;  

- ʦʮʽʥʢʘ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ; 

- ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʣʦʛʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʦʩʚʦʻʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʦʥ ʪʘ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʜʽʣʷʥʦʢ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥ ̫ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ 

ʥʘ  ʩʣʘʥʮʝʚʽ ʚʫʛʣʝʚʦʜʥʽ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʚʠʚʯʝʥʥʷ. 

 

 ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʘʣʝʦʟʦʡʩʴʢʽ (ʩʠʣʫʨʽʡʩʴʢʽ ʩʣʘʥʮʝʚʽ ʪʘ ʢʝʤʙʨʽʡʩʴʢʽ 

ʫʱʽʣʴʥʝʥʽ) ʚʽʜʢʣʘʜʠ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. 
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 ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʘʷʚʥʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʜʘʥʽ 

ʧʨʦʷʚʽʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ, ʪʝʨʤʦʙʘʨʠʯʥʽ ʫʤʦʚʠ, ʣʘʙʦʨʘʪʦʨʥʽ ʘʥʘʣʽʟʠ ʟʨʘʟʢʽʚ 

ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ. 

 

 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʛʝʦʣʦʛʽʯʥʽ, ʛʝʦʬʽʟʠʯʥʽ, ʛʝʦʭʽʤʽʯʥʽ, ʘʥʘʣʽʪʠʯʥʽ  

ʤʝʪʦʜʠ ʩʝʨʝʜ ʷʢʠʭ:  

- ʘʥʘʣʽʪʠʯʥʠʡ ʟ ʚʠʚʯʝʥʥʷ ʜʦʩʚʽʜʫ ʦʩʚʦʻʥʥʷ ʨʝʩʫʨʩʽʚ ʥʝʪʨʘʜʠʮʽʡʥʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʛʘʟʫ ʫ ʩʣʘʥʮʷʭ ʪʘ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ, ʥʘ ʜʽʶʯʠʭ 

ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʽʚ ʉʐɸ ʪʘ ʂʘʥʘʜʠ; 

- ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʠʡ, ʧʦʨʽʚʥʷʣʴʥʦ-ʛʝʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ; 

- ʣʘʙʦʨʘʪʦʨʥʽ ʧʝʪʨʦʬʽʟʠʯʥʽ, ʛʝʦʭʽʤʽʯʥʽ, ʩʧʝʢʪʨʘʣʴʥʽ ʘʥʘʣʽʟʠ ʚʟʽʨʮʽʚ 

ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ;  

- ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʛʝʦʣʦʛʽʯʥʠʭ, ʧʝʪʨʦʬʽʟʠʯʥʠʭ, ʛʝʦʭʽʤʽʯʥʠʭ, 

ʪʝʨʤʦʙʘʨʠʯʥʠʭ, ʣʽʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʨʽʜ 

ʪʘ ʢʦʤʧʣʝʢʩʽʚ; 

- ʫʟʘʛʘʣʴʥʝʥʥʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʫʪʦʯʥʝʥʥʷ 

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʝʨʠʪʦʨʽʾ;  

- ʛʝʦʣʦʛʽʯʥʦʾ ʘʥʘʣʦʛʽʾ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʽʥʪʝʛʨʫʚʘʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙôʻʢʪʽʚ. 

 

 ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.    

- ɺʩʪʘʥʦʚʣʝʥʽ ʩʧʨʠʷʪʣʠʚʽ ʛʝʦʣʦʛʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʚʽʜʢʣʘʜʘʭ ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʽʚ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʭ 

ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ.  

- ɺʧʝʨʰʝ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ 

ʧʨʦʛʥʦʟʫ ʛʘʟʦʥʦʩʥʦʩʪʽ ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʝʚʠʭ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ 

ʚʽʜʢʣʘʜʽʚ. 

- ɺʧʝʨʰʝ ʯʦʨʥʦʩʣʘʥʮʝʚʘ ʪʦʚʱʘ ʩʠʣʫʨʫ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʷʢ ʻʜʠʥʝ 
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ʧʦʪʝʥʮʽʡʥʝ ʨʦʜʦʚʠʱʝ ʚʫʛʣʝʚʦʜʥʽʚ ʧʣʦʱʝʶ ʙʽʣʷ 16 ʪʠʩ. ʢʤ2 ʟ ʧʨʦʛʥʦʟʥʠʤʠ 

ʚʠʜʦʙʫʚʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʙʽʣʷ 1,8 ʪʨʣʥ. ʤ3. 

-  ɿʦʥʘ ʨʦʟʚʠʪʢʫ ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʽʩʢʦʚʠʢʽʚ ʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ 

ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʘ ʥʘ 

ʛʘʟ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ. 

- ɺʠʟʥʘʯʝʥʦ ʧʝʨʰʦʯʝʨʛʦʚʽ ʥʘ ʥʝʪʨʘʜʠʮʽʡʥʽ ʚʫʛʣʝʚʦʜʥʽ ʜʽʣʷʥʢʠ: 

ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʫ ʪʘ ʉʭʽʜʥʦ-ʃʽʱʠʥʩʴʢʫ ʚ ʩʠʣʫʨʽʡʩʴʢʠʭ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ 

ʽ ʇʝʨʝʤʠʰʣʷʥʩʴʢʦ-ʂʥʷʟʽʚʩʴʢʫ ʫ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ. 

- ɼʣʷ ʦʢʦʥʪʫʨʶʚʘʥʥʷ ʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʣʘʥʮʝʚʠʭ ʬʦʨʤʘʮʽʡ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ ʢʦʤʧʣʝʢʩʫʚʘʥʥʷ 2ɼ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʝʡʩʤʽʯʥʦʾ 

ʟʡʦʤʢʠ ʜʣʷ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥ ʟ ʨʽʟʥʦʪʠʧʥʠʤʠ ʛʝʦʝʣʝʢʪʨʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦ 

ʩʽʪʮʽ ʩʝʡʩʤʦʧʨʦʬʽʣʽʚ, ʘʪʤʦʛʝʦʭʽʤʽʯʥʦʾ ʟʡʦʤʢʠ ʪʦʱʦ. 

 

 ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ: 

- ʫʟʘʛʘʣʴʥʝʥʥʽ ʥʘʷʚʥʦʾ ʪʘ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʾ ʘʥʘʣʽʪʠʯʥʦʾ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʾ, ʛʝʦʭʽʤʽʯʥʦʾ, ʪʝʨʤʦʙʘʨʠʯʥʦʾ ʪʘ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʡ, ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʴʦʛʦʜʥʽʰʥʽʡ ʩʪʘʥ ʚʠʚʯʝʥʦʩʪʽ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʩʠʣʫʨʽʡʩʴʢʠʭ ʪʘ 

ʫʱʽʣʴʥʝʥʠʭ ʢʝʤʙʨʽʡʩʴʢʠʭ ʪʦʚʱ; 

- ʚʠʟʥʘʯʝʥʥʽ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʷʢ ʦʜʥʽʻʾ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʋʢʨʘʾʥʠ ʥʘ ʥʝʪʨʘʜʠʮʽʡʥʽ ʚʫʛʣʝʚʦʜʥʽ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʧʝʨʩʧʝʢʪʠʚ ʛʘʟʦʥʦʩʥʦʩʪʽ ʥʦʚʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ - ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʝʚʠʭ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ ʚʽʜʢʣʘʜʽʚ; 

- ʢʽʣʴʢʽʩʥʽʡ ʦʮʽʥʮʽ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʩʠʣʫʨʽʡʩʴʢʠʭ ʽ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʟʥʘʯʥʦʤʫ ʥʘʨʦʱʫʚʘʥʥʽ ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ 

ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ ʋʢʨʘʾʥʠ; 

- ʚʠʜʽʣʝʥʥʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʦʥ ʪʘ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʜʽʣʷʥʦʢ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ;   

- ʚʠʟʥʘʯʝʥʥʽ ʛʝʦʣʦʛʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʦʩʚʦʻʥʥʷ ʨʝʩʫʨʩʽʚ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ 
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ʜʣʷ ʦʢʦʥʪʫʨʶʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʣʘʥʮʝʚʠʭ ʬʦʨʤʘʮʽʡ. 

 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ 

ʨʦʟʨʦʙʣʝʥʽ ʽ ʦʙˇʨʫʥʪʦʚʘʥʽ ʟʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ ʥʘ ʧʽʜʩʪʘʚʽ ʩʠʩʪʝʤʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʚʽʜʦʤʠʭ ʨʦʜʦʚʠʱ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ, ʘʥʘʣʽʟʫ 

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʫʟʘʛʘʣʴʥʝʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʪʨʦʛʨʘʬʽʯʥʠʭ, ʧʝʪʨʦʬʽʟʠʯʥʠʭ, ʛʝʦʭʽʤʽʯʥʠʭ, 

ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ, ʪʝʨʤʦʙʘʨʠʯʥʠʭ, ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʨʽʜ ʽ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʫ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ, ʱʦ ʥʘʧʠʩʘʥʽ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, 

ʟʘʟʥʘʯʝʥʦ ʫ ʩʧʠʩʢʫ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʴ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ. 

 

 ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ 

ʜʦʧʦʚʽʜʘʣʠʩʴ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʅʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ 

ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʋʢʨʘʾʥʽ: ʧʦʰʫʢʠ, ʨʦʟʚʽʜʢʘ, ʧʝʨʩʧʝʢʪʠʚʠè (ʂʅʋ ʽʤ. ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ, 2013 ʨ.), ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ  

çʇʝʨʩʧʝʢʪʠʚʠ ʥʘʨʦʱʫʚʘʥʥʷ  ʨʝʩʫʨʩʥʦʾ ʙʘʟʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠè, 25-27 

ʪʨʘʚʥʷ 2016 ʨ., ʤ. ɯʚ.-ʌʨʘʥʢʽʚʩʴʢ, ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ  ʛʝʦʣʦʛʽʯʥʦʤʫ ʬʦʨʫʤʽ 

çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʛʝʦʣʦʛʽʾ: ʥʘʫʢʘ ʡ ʚʠʨʦʙʥʠʮʪʚʦè, 

15-20 ʩʝʨʧʥʷ 2016 ʨ., ʩ. ʂʦʙʣʝʚʝ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣ., ʥʘ ʩʝʢʮʽʾ ʅʊʈ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʥʘʬʪʫ ʽ ʛʘʟ ʅɸʂ çʅʘʬʪʦʛʘʟ ʋʢʨʘʾʥʠè ʫ 2013 ʨ. 

ʷʢ ʨʝʟʫʣʴʪʘʪʠ ʪʝʤʘʪʠʯʥʠʭ ʨʦʙʽʪ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʧʣʘʥʽʚ 

ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. 

 

  ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 12 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʟ ʷʢʠʭ 

1 ʤʦʥʦʛʨʘʬʽʷ, 6 ʩʪʘʪʝʡ, 3 ʦʜʥʦʦʩʽʙʥʽ. 5 ʩʪʘʪʝʡ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ. 2 ʩʪʘʪʪʽ ʫ ʟʙʽʨʥʠʢʘʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ 

ʙʘʟ. 1 ʩʪʘʪʪʷ, ʱʦ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʻ ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʾ. 4 ʻ ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ 

ʪʝʟʘʤʠ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ.  

  ʉʪʨʫʢʪʫʨʘ ʽ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʩʪʫʧʫ, 

ʧôʷʪʠ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ ʪʘ ʩʧʠʩʢʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ (124 ʥʘʡʤʝʥʫʚʘʥʥʷ), 
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ʤʽʩʪʠʪʴ 41 ʨʠʩʫʥʦʢ ʽ 6 ʪʘʙʣʠʮʴ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ 206 ʩʪʦʨʽʥʦʢ. 

 ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʱʠʨʫ ʧʦʜʷʢʫ ʥʘʫʢʦʚʦʤʫ ʢʝʨʽʚʥʠʢʫ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ɹʘʛʨʽʶ ɯ.ɼ., ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ɭʚʜʦʱʫʢʫ ʄ.ɯ. ʟʘ ʮʽʥʥʽ ʧʦʨʘʜʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʪʠ, ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʽʯʥʠʭ 

ʥʘʫʢ ʂʨʫʧʩʴʢʦʤʫ ʖ.ɿ., ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʫ ʄʠʭʘʡʣʦʚʫ ɺ.ɸ., 

ʢʘʥʜʠʜʘʪʫ ʛʝʦʣ.-ʤʽʥ. ʥʘʫʢ ʂʫʨʦʚʮʶ ɯ.ʄ. ʟʘ ʧʽʜʪʨʠʤʢʫ ʪʘ ʩʧʽʚʧʨʘʮʶ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʪʝʤʘʪʠʯʥʠʭ ʨʦʙʽʪ ʫ ʩʢʣʘʜʽ ʪʚʦʨʯʦʛʦ ʢʦʣʝʢʪʠʚʫ ʟ ʚʠʚʯʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ. ɸʚʪʦʨ ʱʠʨʦ 

ʚʜʷʯʥʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʚʽʜʜʽʣʫ ʛʝʦʝʢʦʣʦʛʽʾ ʪʘ ʧʦʰʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ɯɻʅ 

ʅɸʅ ʋʢʨʘʾʥʠ, ʩʧʦʨʽʜʥʝʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʚ 

ʦʪʨʠʤʘʥʥʽ  ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ, ʾʭ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ.  
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ʈʆɿɼɯʃ 1 

 ʉʊɸʅ ɺʀɺʏɽʅʆʉʊɯ ʊɸ ʇʈʆɹʃɽʄʀ ʇʈʆɻʅʆɿʋɺɸʅʅʗ 

ʇʈʆʄʀʉʃʆɺʆɰ ʅɸʌʊʆɻɸɿʆʅʆʉʅʆʉʊɯ ʅɽʊʈɸɼʀʎɯʁʅʀʍ 

ɼɾɽʈɽʃ 

 

      ʇʦʩʪʽʡʥʝ ʥʘʨʦʱʫʚʘʥʥʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ ʜʣʷ ʧʦʪʨʝʙ ʩʚʽʪʦʚʦʾ 

ʝʢʦʥʦʤʽʢʠ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ 

ʚʫʛʣʝʚʦʜʥʽʚ. ʋʞʝ ʚ ʢʽʥʮʽ ʜʚʘʜʮʷʪʦʛʦ ʩʪʦʣʽʪʪʷ ʣʶʜʩʪʚʦ ʧʦʯʘʣʦ ʽʥʪʝʥʩʠʚʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʦʤʠʩʣʦʚʫ ʨʦʟʨʦʙʢʫ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʝʚʦʾ 

ʩʠʨʦʚʠʥʠ. ʉʝʨʝʜ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʟʘʩʣʫʛʦʚʫʶʪʴ ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʩʣʘʥʮʝʚʘ ʥʘʬʪʘ, ʛʘʟ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ (ʫ 

ʧʝʨʰʫ ʯʝʨʛʫ ʧʽʩʢʦʚʠʢʽʚ ʪʘ ʘʣʝʚʨʦʣʽʪʽʚ), ʛʘʟ ʤʝʪʘʥ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ ʪʦʱʦ. 

ɼʣʷ ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ ʥʘ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʜʣʷ 

ʤʦʞʣʠʚʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʟʘʩʣʫʛʦʚʫʶʪʴ ʩʣʘʥʮʝʚʠʡ ʛʘʟ ʪʘ ʛʘʟ 

ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ ʪʘ ʘʣʝʚʨʦʣʽʪʽʚ. 

    ʇʽʜ ʩʣʘʥʮʝʚʠʤ ʛʘʟʦʤ ʨʦʟʫʤʽʶʪʴ ʛʘʟ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ 

ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ (ʷʢ ʧʨʘʚʠʣʦ, ʤʦʨʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ), ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʚʠʩʦʢʦʶ 

ʪʝʨʤʽʯʥʦʶ ʟʨʽʣʽʩʪʶ, ʥʠʟʴʢʦʶ ʧʦʨʠʩʪʽʩʪʶ ʽ ʜʫʞʝ ʥʠʟʴʢʦʶ ʧʨʦʥʠʢʥʽʩʪʶ. 

ʉʢʫʧʯʝʥʥʷ ʛʘʟʫ ʤʘʶʪʴ ʜʫʞʝ ʟʥʘʯʥʽ ʛʝʦʣʦʛʽʯʥʽ ʟʘʧʘʩʠ, ʘʣʝ ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʣʫʯʝʥʥʷ. 

     ʇʦʢʣʘʜʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʻ ʫʥʽʢʘʣʴʥʦʶ ʚʫʛʣʝʚʦʜʥʝʚʦʶ ʩʠʩʪʝʤʦʶ, ʚ ʷʢʽʡ 

ʪʘ ʩʘʤʘ ʬʦʨʤʘʮʽʷ ʧʦʨʽʜ ʻ ʽ ʤʘʪʝʨʠʥʩʴʢʦʶ ʧʦʨʦʜʦʶ, ʽ ʧʦʨʦʜʦʶ-ʢʦʣʝʢʪʦʨʦʤ, ʽ 

ʧʦʨʦʜʦʶ-ʧʦʢʨʠʰʢʦʶ. ɻʘʟ ʩʢʫʧʯʫʻʪʴʩʷ ʚ ʽʟʦʣʴʦʚʘʥʠʭ ʧʦʨʘʭ ʪʘ (ʘʙʦ) 

ʘʜʩʦʨʙʫʻʪʴʩʷ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ.  

     ʇʨʠʨʦʜʥʠʡ ʩʣʘʥʮʝʚʠʡ ʛʘʟ (ʇʉɻ) ʚʠʣʫʯʘʶʪʴ ʟ ʦʩʘʜʦʚʠʭ ʛʣʠʥʠʩʪʠʭ 

ʩʣʘʥʮʽʚ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ʤʝʪʘʥʫ ʽ ʡʦʛʦ ʛʦʤʦʣʦʛʽʚ (ʝʪʘʥ, ʧʨʦʧʘʥ, 

ʙʫʪʘʥ) ʟ ʜʦʤʽʰʢʘʤʠ ʩʽʨʢʦʚʦʜʥʶ, ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʘʟʦʪʫ, ʚʦʜʥʶ ʽ ʛʝʣʽʶ, 

ʽʥʦʜʽ ʬʽʢʩʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʨʘʜʦʥʫ [1;2;3]. ʗʢ ʧʨʘʚʠʣʦ, ʮʝ ʩʫʭʠʡ ʛʘʟ, 

ʭʦʯʘ ʚ ʜʝʷʢʠʭ ʫʪʚʦʨʝʥʥʷʭ ʧʨʠʩʫʪʥʽʡ ʽ ʚʦʣʦʛʠʡ ʛʘʟ. ʊʘʢ, ʥʘ ʜʽʣʷʥʢʘʭ ɸʥʪʨʽʤ ʽ 
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ʅʴ-ʁʆʣʙʘʥʽ (Antrim, New Albany) ʚ ʉʐɸ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʟʚʠʯʘʡ 

ʧʨʦʜʫʢʫʚʘʣʠ ʚʦʜʫ ʽ ʛʘʟ. 

     ʅʘʬʪʦʛʘʟʦʥʦʩʥʽʪʴ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ï ʷʚʠʱʝ ʚʽʜʦʤʝ ʽ ʰʠʨʦʢʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʝ. ʇʨʦʤʠʩʣʦʚʽ ʧʨʠʧʣʠʚʠ ʥʘʬʪʠ ʽ ʛʘʟʫ ʚ ʪʘʢʠʭ ʧʦʨʦʜʘʭ 

ʦʪʨʠʤʫʶʪʴ ʫ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ. ɺʠʜʦʙʫʪʦʢ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ 

ʥʘʬʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʟ ʪʨʽʱʠʥʫʚʘʪʠʭ ʘʨʛʽʣʽʪʽʚ ʽ ʛʣʠʥʠʩʪʠʭ ʩʣʘʥʮʽʚ. ɺʽʜʥʦʰʝʥʥʷ 

ʜʦ ʧʨʦʙʣʝʤʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʫ ʙʽʣʴʰʦʩʪʽ ʛʝʦʣʦʛʽʚ ʚʝʣʴʤʠ 

ʥʝʦʜʥʦʟʥʘʯʥʝ, ʦʩʢʽʣʴʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʫʷʚʣʝʥʴ, ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ 

ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʝʢʨʘʥʫ ʜʣʷ ʩʢʫʧʯʝʥʴ ʥʘʬʪʠ ʪʘ ʛʘʟʫ. ʆʜʥʘʢ, ʤʘʡʞʝ ʫ ʚʩʽʭ 

ʙʘʩʝʡʥʘʭ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʯʘʩʪʦ ʩʣʫʛʫʶʪʴ ʢʦʣʝʢʪʦʨʘʤʠ ʜʣʷ ʥʘʬʪʠ ʽ ʛʘʟʫ, 

ʟʦʢʨʝʤʘ, ʚ ʤʘʩʠʚʥʦ-ʧʣʘʩʪʦʚʠʭ ʧʦʢʣʘʜʘʭ, ʜʝ ʧʨʦʜʫʢʪʠʚʥʘ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʛʫʚʘʥʥʷʤ ʧʽʩʢʦʚʠʢʽʚ ʽ ʘʨʛʽʣʽʪʽʚ. ʋ ʪʘʢʠʭ ʧʦʢʣʘʜʘʭ ʢʦʥʪʘʢʪ 

ʥʘʬʪʘ - ʚʦʜʘ, ʛʘʟ - ʚʦʜʘ ʻ ʻʜʠʥʠʤ ʜʣʷ ʚʩʴʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʦʟʨʽʟʫ, ʘ ʛʣʠʥʠʩʪʽ 

ʪʦʚʱʽ ʥʝ ʨʦʟʜʽʣʷʶʪʴ ʨʦʜʦʚʠʱʘ ʥʘ ʦʢʨʝʤʽ ʧʦʚʝʨʭʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʻʜʠʥʫ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ ʩʠʩʪʝʤʫ. ʆʪʦʞ, ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ, ʷʢ ʽ ʧʽʩʢʦʚʠʢʠ, ʚ ʤʝʞʘʭ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʩʣʫʛʫʶʪʴ ʚʤʽʩʪʠʣʠʱʘʤʠ ʜʣʷ ʥʘʬʪʠ ʽ ʛʘʟʫ.  

     ʂʽʣʴʢʽʩʪʴ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʚ ʘʨʛʽʣʽʪʘʭ ʽ ʩʣʘʥʮʷʭ ʤʦʞʥʘ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ, 

ʷʢʱʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʫ ʙʘʩʝʡʥʘʭ 

ʉʢʝʣʷʩʪʠʭ ʛʽʨ, ʚ ʇʝʨʝʜʘʧʘʣʘʮʴʢʦʤʫ ʽ ʄʽʯʽʛʘʥʩʴʢʦʤʫ ʙʘʩʝʡʥʘʭ ʉʐɸ, ʘ ʪʘʢʦʞ ʫ 

ʙʘʩʝʡʥʘʭ ʽʥʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ.  

     ɿʘ ɸ.ɯ. ʃʝʚʦʨʩʝʥʦʤ, ʪʘʢʠʤʠ ʻ ʧʦʢʣʘʜʠ ʥʘʬʪʠ ʫ ʩʣʘʥʮʷʭ ʢʨʝʡʜʷʥʦʛʦ ʚʽʢʫ ʚ 

ʰʪʘʪʽ ʂʦʣʦʨʘʜʦ (ʩʣʘʥʮʽ ʏʝʨʦʢʽ ï ʩʭʽʜʥʠʡ ʂʘʥʟʘʩ ʽ ʩʣʘʥʮʽ ʏʝʪʪʝʥʫʯʘ ï ʩʭʽʜʥʠʡ 

ʂʝʥʪʫʢʢʽ). ʇʨʦʤʠʩʣʦʚʽ ʧʨʠʪʦʢʠ ʥʘʬʪʠ ʦʪʨʠʤʘʥʽ ʽʟ ʩʣʘʥʮʽʚ ʥʘ ʨʦʜʦʚʠʱʘʭ 

ʉʦʣʪ-ʂʨʽʢ ʽ ʊʦʫ-ʂʨʽʢ ʚ ʰʪʘʪʽ ɺʘʡʦʤʽʥʛ. ʂʨʝʤʝʥʠʩʪʽ ʩʣʘʥʮʽ ʤʽʩʪʷʪʴ ʧʦʢʣʘʜʠ 

ʥʘʬʪʠ ʚ ʂʘʣʽʬʦʨʥʽʾ ʥʘ ʨʦʜʦʚʠʱʽ ʉʘʥʪʘ-ʄʘʨʽʷ ʽ ɽʤʩ-ʍʽʣʟ, ʘ ʪʘʢʦʞ ʥʘ ʨʦʜʦʚʠʱʽ 

ʉʧʨʦʙʝʨʨʽ ʚ ʊʝʭʘʩʽ.  

     ʅʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʛʣʠʥʠʩʪʠʭ ʪʦʚʱ, ʷʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ, ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʢʨʠʚʘʪʠ ʥʦʚʽ 

ʨʦʜʦʚʠʱʘ ʚ ʩʪʘʨʠʭ ʜʦʙʨʝ ʦʩʚʦʻʥʠʭ ʨʘʡʦʥʘʭ. ɿʦʢʨʝʤʘ, ʧʨʦʤʠʩʣʦʚʫ ʥʘʬʪʫ 

ʜʦʙʫʚʘʶʪʴ ʽʟ ʤʝʥʽʣʽʪʦʚʠʭ ʩʣʘʥʮʽʚ ʥʘ ʜʝʷʢʠʭ ʨʦʜʦʚʠʱʘʭ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ 
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ʧʨʦʛʠʥʫ.  

     ʇʨʦʤʠʩʣʦʚʽ ʩʢʫʧʯʝʥʥʷ ʥʘʬʪʠ ʚʠʷʚʣʝʥʦ ʚ 1956 ʨ. ʫ ʤʘʡʢʦʧʩʴʢʠʭ ʛʣʠʥʘʭ 

ʉʭʽʜʥʦʛʦ ʇʝʨʝʜʢʘʚʢʘʟʟʷ, ʘ ʜʝʱʦ ʧʽʟʥʽʰʝ, ʫ 1969 ʨ. ï ʫ ʙʘʞʝʥʽʚʩʴʢʽʡ ʩʚʽʪʽ 

ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ. ɺ ʘʨʛʽʣʽʪʘʭ ʙʘʞʝʥʽʚʩʴʢʦʾ ʩʚʽʪʠ ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ ʜʦ 1981 

ʨʦʢʫ ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʙʣʠʟʴʢʦ 20 ʨʦʜʦʚʠʱ. ʇʦʨʦʜʠ ʩʚʽʪʠ ʚʠʚʯʘʣʠʩʴ ʙʘʛʘʪʴʤʘ 

ʜʦʩʣʽʜʥʠʢʘʤʠ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʥʘʬʪʦʥʦʩʥʦʩʪʽ. ɿʦʢʨʝʤʘ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʧʨʦʛʨʽʚʠ ʮʠʭ ʫʪʚʦʨʝʥʴ ʫ ʤʠʥʫʣʦʤʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 

200 ʦʉ, ʱʦ ʨʘʟʦʤ ʽʟ ʚʠʩʦʢʦʪʦʯʥʠʤʠ ʩʝʡʩʤʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʩʚʽʜʯʠʣʦ ʧʨʦ 

ʰʠʨʦʢʝ ʧʦʣʝ ʟʤʽʥ, ʚʠʢʣʠʢʘʥʠʭ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʬʣʶʾʜʘʤʠ, ʷʢʽ 

ʥʘʜʭʦʜʠʣʠ ʽʟ ʬʫʥʜʘʤʝʥʪʫ ʚ ʨʘʡʦʥʽ ʉʘʣʠʤʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘ 

ʮʽʡ ʧʣʦʱʽ ʥʝʨʽʚʥʦʤʽʨʥʘ ï ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʠʩʦʢʦʜʝʙʽʪʥʽ ʜʽʣʷʥʢʠ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ ʥʠʟʴʢʦʜʝʙʽʪʥʠʤʠ.  

     ʗʢ ʽ ʚ ɿʘʭʽʜʥʦʤʫ ʉʠʙʽʨʫ, ʪʘʢ ʽ ʚ ʉʭʽʜʥʦʤʫ ʇʝʨʝʜʢʘʚʢʘʟʟʽ ʧʦʰʫʢ ʧʦʢʣʘʜʽʚ 

ʥʘʬʪʠ ʙʫʣʦ ʧʝʨʝʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ï ʚ ʉʪʘʚʨʦʧʽʣʣʽ ʚʠʷʚʣʝʥʘ ʪʘʢʘ 

ʞ ʩʠʩʪʝʤʘ ʯʝʨʛʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʽʟ ʨʽʟʥʠʤʠ ʜʝʙʽʪʘʤʠ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʧʨʠ ʮʴʦʤʫ 

ʻ ʩʧʽʣʴʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʜʽʣʷʥʦʢ ʪʘ ʤʽʨʦʶ 

ʟʙʘʛʘʯʝʥʥʷ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ʘʨʛʽʣʽʪʽʚ. ʑʝ ʦʜʥʽʻʶ ʾʭ ʩʧʽʣʴʥʦʶ ʨʠʩʦʶ ʻ 

ʨʽʟʢʘ ʟʤʽʥʘ ʜʝʙʽʪʽʚ ï ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʽ ʥʘ ʧʦʯʘʪʢʫ ʟ ʨʽʟʢʠʤ ʧʘʜʽʥʥʷʤ ʽ 

ʧʦʜʘʣʴʰʦʶ ʩʪʘʙʽʣʽʟʘʮʽʻʶ. ɿʘʛʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʣʝʢʪʦʨʽʚ ʻ ʾʭ 

ʤʦʟʘʾʯʥʠʡ ʨʦʟʧʦʜʽʣ, ʣʫʩʢʦʧʦʜʽʙʥʘ ʙʫʜʦʚʘ, ʟʫʤʦʚʣʝʥʘ ʨʦʟʫʱʽʣʴʥʝʥʥʷʤ, 

ʣʠʩʪʢʫʚʘʪʽʩʪʶ, ʧʣʠʪʯʘʩʪʽʩʪʶ ʘʨʛʽʣʽʪʠʩʪʠʭ ʛʣʠʥ, ʥʘʷʚʥʽʩʪʶ ʧʘʨʘʬʽʥʫ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʶ ʚʦʜʠ.  

     ʂʦʣʝʢʪʦʨʩʴʢʘ ʨʦʣʴ ʛʣʠʥʠʩʪʠʭ ʫʪʚʦʨʝʥʴ ʯʽʪʢʦ ʚʠʷʚʣʷʻʪʴʩʷ ʽ ʚ ɼɼɿ, ʜʝ ʥʘ 

ʐʝʙʝʣʠʥʩʴʢʦʤʫ, ɻʥʽʜʠʥʮʽʚʩʴʢʦʤʫ, ʃʝʣʷʢʽʚʩʴʢʦʤʫ ʪʘ ʜʝʷʢʠʭ ʽʥʰʠʭ ʨʦʜʦʚʠʱʘʭ 

ʧʨʠʩʫʪʥʽ ʛʣʠʥʠʩʪʽ ʧʣʘʩʪʠ, ʱʦ ʥʝ ʨʦʟʜʽʣʷʶʪʴ ʧʦʢʣʘʜʠ, ʘ ʚʠʩʪʫʧʘʶʪʴ ʷʢ 

ʧʨʦʥʠʢʥʽ ʛʦʨʠʟʦʥʪʠ.  

     ʗʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʭ ʧʨʠʢʣʘʜʘʭ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʝʪʨʘʜʠʮʽʡʥʽ ʜʣʷ ʟʚʠʯʥʠʭ 

ʢʦʣʝʢʪʦʨʽʚ ʩʠʪʫʘʮʽʾ ʩʪʦʩʦʚʥʦ ʤʝʞʽ ʚʦʜʘ-ʥʘʬʪʘ ʯʠ ʚʦʜʘ-ʛʘʟ. ɿʦʢʨʝʤʘ, ʥʘ 

ʨʦʜʦʚʠʱʽ ʄʽʣʢ ʈʠʚʝʨ ʚ ʂʘʥʘʜʽ ʛʘʟ ʟʘʡʤʘʻ ʧʦʥʠʞʝʥʫ, ʧʦʛʘʥʦ ʧʨʦʥʠʢʥʫ ʯʘʩʪʠʥʫ 

ʨʦʟʨʽʟʫ ʤʦʥʦʢʣʽʥʘʣʽ, ʪʦʜʽ ʷʢ ʚʚʝʨʭ ʟʘ ʨʦʟʨʽʟʦʤ ʢʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ 
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ʧʦʢʨʘʱʫʶʪʴʩʷ ʽ ʤʽʩʪʷʪʴ ʚʦʜʫ. ɿʘʧʘʩʠ ʮʴʦʛʦ ʨʦʜʦʚʠʱʘ ʩʢʣʘʜʘʶʪʴ 250 ʤʣʨʜ. ʤ3.  

     ʑʝ ʙʽʣʴʰ ʢʫʨʡʦʟʥʽ ʧʨʠʢʣʘʜʠ ʥʘʚʦʜʠʪʴ ɺ.ɯ. ʉʦʟʘʥʩʴʢʠʡ ʜʣʷ ʧʦʢʣʘʜʽʚ 

ʙʘʩʝʡʥʽʚ ʉʘʥ-ʍʫʘʥ (ʟʘʧʘʩʠ 700 ʤʣʨʜ. ʤ3) ʚ ʉʐɸ ʪʘ ɼʽʧ-ɹʝʡʩʽʥ (ʟʘʧʘʩʠ 

11.8 ʪʨʣʥ. ʤ3) ʚ ʂʘʥʘʜʽ. ʅʘ ʧʝʨʰʦʤʫ ʽʟ ʥʠʭ ʛʘʟʦʥʦʩʥʠʤʠ ʻ ʧʦʛʘʥʦ ʧʨʦʥʠʢʥʽ 

ʧʦʨʦʜʠ, ʘ ʟʘʚʦʜʥʝʥʽ ī ʭʦʨʦʰʽ ʢʦʣʝʢʪʦʨʠ. ɹʽʣʴʰʝ ʪʦʛʦ, ʥʘ ʨʦʜʦʚʠʱʽ 

ʧʨʦʜʫʢʪʠʚʥʠʡ ʛʦʨʠʟʦʥʪ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ, ʘʣʝ ʟʘ 3 ʢʤ ʚʽʜ ʚʠʭʦʜʫ ʚʽʥ 

ʥʘʩʠʯʝʥʠʡ ʛʘʟʦʤ ʽ ʧʦʢʣʘʜ ʥʝ ʨʫʡʥʫʻʪʴʩʷ. ɺ ʧʦʢʣʘʜʽ ɼʽʧ-ɹʝʡʩʽʥ ʢʦʣʝʢʪʦʨʠ 

ʪʘʢʦʞ ʤʘʶʪʴ ʥʠʟʴʢʽ ʻʤʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʦʪʝ ʚʦʥʠ ʥʘʩʠʯʝʥʽ ʛʘʟʦʤ. ʋ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʭʦʨʦʰʽ ʢʦʣʝʢʪʦʨʠ ʥʘʩʠʯʝʥʽ ʚʦʜʦʶ. ɼʦ ʚʽʜʢʨʠʪʪʷ 

ʨʦʜʦʚʠʱʘ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 70-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʮʽ ʫʪʚʦʨʝʥʥʷ ʥʘʚʽʪʴ 

ʥʝ ʨʦʟʛʣʷʜʘʣʠʩʴ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʽ. ʃʠʰʝ ʤʘʩʰʪʘʙʥʝ ʚʠʚʯʝʥʥʷ ʧʦʨʽʜ ʟ ʥʠʟʴʢʠʤʠ 

ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʨʦʙʠʣʦ ʤʦʞʣʠʚʠʤ ʚʽʜʢʨʠʪʪʷ ʢʨʫʧʥʠʭ ʽ 

ʛʽʛʘʥʪʩʴʢʠʭ ʨʦʜʦʚʠʱ ʚ ʂʘʥʘʜʽ, ʜʦʩʣʽʜʥʠʢʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʦʨʽʻʥʪʫʚʘʣʠʩʴ ʫ 

ʩʚʦʾʭ ʧʦʰʫʢʘʭ ʥʘ ʫʩʧʽʭʠ ʫ ʚʽʜʢʨʠʪʪʽ ʛʽʛʘʥʪʩʴʢʠʭ ʨʦʜʦʚʠʱ ʛʘʟʫ ʚ ʉʐɸ ʫ 

ʧʦʨʦʜʘʭ ʟ ʥʠʟʴʢʠʤʠ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʉʘʥ ʍʫʘʥ, ʋʘʪʪʝʥʙʝʨʛ, 

ɸʨʢʦʤʘ ʪʘ ʽʥ.), ʘʣʝ ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʟʘʧʘʩʘʤʠ ʙʣʠʟʴʢʦ 50 ʪʨʣʥ. ʤ3 ʛʘʟʫ.  

     ɺʽʜʢʨʠʪʪʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱʘʭ, 

ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʘʭ ʪʘ ʚʫʛʽʣʴʥʠʭ  ʨʦʜʦʚʠʱʘʭ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ 

ʧʨʦʚʝʜʝʥʥʶ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ ʛʽʜʨʦʨʦʟʨʠʚʽʚ ʧʣʘʩʪʽʚ.  

     ɯʩʥʫʻ ʜʚʽ ʦʩʥʦʚʥʽ ʪʦʯʢʠ ʟʦʨʫ ʥʘ ʧʦʭʦʜʞʝʥʥʷ ʢʘʫʩʪʦʙʽʦʣʽʪʽʚ: ʦʨʛʘʥʽʯʥʘ ʽ 

ʥʝʦʨʛʘʥʽʯʥʘ [4-11]. ʄʦʜʝʣʴ ʙʽʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʥʝ ʚʠʢʣʠʢʘʣʘ 

ʩʫʤʥʽʚʫ ʜʦ ʢʽʥʮʷ XIX ʩʪ., ʢʦʣʠ ʟʘʚʜʷʢʠ ʫʩʧʽʭʘʤ ʢʣʘʩʠʯʥʦʾ ʭʽʤʽʾ, ʢʦʣʠ ʙʫʣʠ 

ʩʠʥʪʝʟʦʚʘʥʽ ʰʪʫʯʥʽ ʩʧʦʣʫʢʠ ʉ, ʆ, ʅ, S, N ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʢʘʫʩʪʦʙʽʦʣʽʪʽʚ. ʗʢ ʥʘʩʣʽʜʦʢ, ʟôʷʚʠʣʠʩʷ ʛʽʧʦʪʝʟʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʾʭ 

ʘʙʽʦʛʝʥʥʦʛʦ ʩʠʥʪʝʟʫ, ʚʢʣʶʯʘʶʯʠ ʥʘʬʪʫ. ʇʦʜʽʙʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʜʦʪʨʠʤʫʚʘʚʩʷ 

ʪʘʢʠʡ ʥʝʟʘʧʝʨʝʯʥʠʡ ʘʚʪʦʨʠʪʝʪ ʫ ʭʽʤʽʾ ʷʢ ɼ.ɯ. ʄʝʥʜʻʣʻʻʚ. ʅʝʩʧʦʜʽʚʘʥʦ 

ʤʘʩʰʪʘʙʥʠʡ ʨʦʟʚʠʪʦʢ ʮʷ ʽʜʝʷ ʦʪʨʠʤʘʣʘ ʩʘʤʝ ʚ ʋʢʨʘʾʥʽ, ʜʝ ʥʘʜ ʥʝʶ ʧʨʘʮʶʚʘʣʠ 

ʘʢʘʜʝʤʽʢʠ ɺ.ɹ. ʇʦʨʬʨ̔ôʻʚ, ɻ.ʅ. ɼʦʣʝʥʢʦ, ʉ.ɯ. ʉʫʙʦʪʽʥ, ɽ.ɹ. ʏʝʢʘʣʶʢ ʪʘ ʙʘʛʘʪʦ 

ʽʥʰʠʭ. ɸʨʛʫʤʝʥʪʠ ʮʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʙʘʟʫʚʘʣʠʩʴ ʷʢ ʥʘ ʪʝʦʨʝʪʠʯʥʦʤʫ ʧʽʜˇʨʫʥʪʽ 

[10], ʪʘʢ ʽ ʥʘ ʬʘʢʪʘʭ ʚʽʜʢʨʠʪʴ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫ ʫ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ 
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ʩʭʠʣʽʚ ʋʢʨʘʾʥʩʴʢʦʛʦ ʽ ɺʦʨʦʥʝʟʴʢʦʛʦ ʱʠʪʽʚ [7;9].  

     ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟôʷʚʠʣʦʩʷ ʙʘʛʘʪʦ ʩʚʽʜʯʝʥʴ ʘʙʽʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʤʝʪʘʥʫ ʚ ʟʝʤʥʽʡ ʢʦʨʽ. ɿʦʢʨʝʤʘ, ʮʝ ʩʢʫʧʯʝʥʥʷ ʰʘʭʪʥʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ ʫ 

ʩʽʻʥʽʪʦʚʠʭ ʤʘʩʠʚʘʭ, ʜʝ ʥʝʤʦʞʣʠʚʘ ʥʽ ʢʦʥʪʘʤʽʥʘʮʽʷ, ʥʽ ʤʽʛʨʘʮʽʷ ʪʘ ʧʨʦʥʠʢʥʝʥʥʷ 

ʙʽʦʛʝʥʥʦʛʦ ʛʘʟʫ [12], ʥʘʷʚʥʽʩʪʴ ʧʦʪʫʞʥʠʭ ʩʪʨʫʤʝʥʽʚ ʭʦʣʦʜʥʦʛʦ ʤʝʪʘʥʫ 

(çʤʝʪʘʥʦʚʽ ʩʠʧʠè) ʥʘ ʜʥʽ ʏʦʨʥʦʛʦ ʪʘ ʅʦʨʚʝʟʴʢʦʛʦ ʤʦʨʽʚ [13]; ʽʟʦʪʦʧʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʛʘʟʦʚʠʭ ʜʞʝʨʝʣ ʫ ʩʫʯʘʩʥʠʭ ʚʫʣʢʘʥʽʯʥʠʭ ʦʙʣʘʩʪʷʭ, ʜʝ ʙʫʣʘ 

ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʧʝʨʽʦʜʠʯʥʘ ʘʢʪʠʚʽʟʘʮʽʷ ʚʠʢʠʜʽʚ ʝʥʜʦʛʝʥʥʦʛʦ ʉʅ4 ʙʝʟ ʙʫʜʴ-ʷʢʦʛʦ 

ʟʚôʷʟʢʫ ʟ ʦʩʘʜʦʚʠʤʠ ʙʘʩʝʡʥʘʤʠ, ʧʦʥʦʚʣʝʥʥʷ ʚʠʩʥʘʞʝʥʠʭ ʨʦʜʦʚʠʱ ʛʘʟʫ ʟʘ 

ʨʘʭʫʥʦʢ ʛʣʠʙʠʥʥʠʭ ʧʽʜʪʦʢʽʚ. ɺʩʽ ʮʽ ʬʘʢʪʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝʦʜʥʦʟʥʘʯʥʦ 

ʩʧʨʠʡʤʘʪʠ ʢʣʘʩʠʯʥʫ ʙʽʦʛʝʥʥʫ ʪʝʦʨʽʶ ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ, ʭʦʯʘ ʪʨʝʙʘ 

ʟʚʘʞʘʪʠ ʥʘ ʪʝ, ʱʦ ʤʝʪʦʜʠ ʧʦʰʫʢʽʚ ʪʘ ʦʮʽʥʢʠ ʟʘʧʘʩʽʚ ʪʘ ʨʝʩʫʨʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ 

ʧʦʢʠ ʱʦ ʙʘʟʫʶʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʮʽʡ çʢʣʘʩʠʯʥʽʡè ʧʘʨʘʜʠʛʤʽ. 

     ɿ ʪʦʯʢʠ ʟʦʨʫ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ, ʛʣʠʙʠʥʥʽ ʬʣʶʾʜʥʽ 

ʧʦʪʦʢʠ ʤʘʥʪʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʥʦʩ ʪʝʧʣʘ ʽ ʨʝʯʦʚʠʥʠ ʚ 

ʨʽʟʥʠʭ ʬʦʨʤʘʭ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʷʢ ʤʦʞʣʠʚʝ ʜʞʝʨʝʣʦ ʚʫʛʣʝʚʦʜʥʽʚ, 

ʘ ʟ ʽʥʰʦʛʦ ï ʷʢ ʯʠʥʥʠʢ, ʱʦ ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥʶ ʛʝʥʝʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʟ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʟʝʤʥʦʾ ʢʦʨʠ [14]. ʇʨʷʤʠʤ ʜʦʢʘʟʦʤ 

ʨʝʘʣʴʥʦʩʪʽ ʧʦʜʽʙʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʥʘʷʚʥʽʩʪʴ ʛʘʟʦʚʦ-ʨʽʜʢʠʭ ʧʦʪʦʢʽʚ ʫ ʥʘʜʛʣʠʙʦʢʠʭ 

ʩʚʝʨʜʣʦʚʠʥʘʭ, ʧʨʦʙʫʨʝʥʠʭ ʚ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ, ʜʝ 

ʚʽʜʩʫʪʥʷ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ (ʂʦʣʴʩʴʢʘ ʚ ʄʫʨʤʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʈʌ, 

ɻʨʘʤʩʙʝʨʛ-1 ʚ ʐʚʝʮʽʾ). ʋ ʩʢʣʘʜʽ ʮʠʭ ʧʦʪʦʢʽʚ, ʨʘʟʦʤ ʟ ʥʝʚʫʛʣʝʮʝʚʠʤʠ ʛʘʟʘʤʠ 

(H2, CO2, O2, N2, He, Ra) ʟʥʘʡʜʝʥʠʡ ʽ ʤʝʪʘʥ. ʄʝʪʘʥ ʪʘ ʡʦʛʦ ʛʦʤʦʣʦʛʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʬʣʶʾʜʘʭ ʨʠʬʪʦʚʠʭ 

ʩʠʩʪʝʤ ʦʢʝʘʥʽʚ (ʟʦʢʨʝʤʘ, ɻʘʣʘʧʘʛʦʩʩʴʢʠʡ, ʄʘʨʽʘʥʩʴʢʠʡ ʨʠʬʪʠ), ʜʝ ʚʝʣʠʯʠʥʘ 

ʡʦʛʦ ʧʦʪʦʢʫ ʜʦʩʷʛʘʻ 1,6Ö108 ʤ3/ʨʽʢ [14]. 

     ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʮʝʧʮʽʾ ʦʩʘʜʦʚʦ-ʤʽʛʨʘʮʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ, 

ʚ ʦʩʥʦʚʫ ʷʢʦʾ ʧʦʢʣʘʜʝʥʠʡ ʧʨʠʥʮʠʧ ʩʪʘʜʽʡʥʦʩʪʽ ʾʭ ʫʪʚʦʨʝʥʥʷ, ʚʠʜʽʣʷʶʪʴʩʷ ʟʦʥʠ 

ʧʨʦʪʦʛʝʥʝʟʫ, ʤʝʟʦʛʝʥʝʟʫ ʽ ʘʧʦʢʘʪʦʛʝʥʝʟʫ, ʚ ʷʢʠʭ, ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʝʪʠʯʥʦʛʦ ʪʠʧʫ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʬʦʨʤʫʶʪʴʩʷ ʚʫʛʣʝʚʦʜʥʝʚʽ ʩʢʫʧʯʝʥʥʷ ʟ ʨʽʟʥʠʤ ʬʘʟʦʚʠʤ 
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ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ (ʄ.ɹ. ɺʘʩʩʦʻʚʠʯ, 1967 ʨ.; ɯ.ɺ. ɺʠʩʦʮʴʢʠʡ, 1986 ʨ.; ʉ.ʇ. 

ʄʘʢʩʠʤʦʚ, 1988 ʨ.). ɿʘ ʛʝʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʟʘ ʚʽʜʙʠʚʥʦʶ ʟʜʘʪʥʽʩʪʶ 

ʚʽʪʨʠʥʽʪʫ (RÁ, %), ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,4 ʜʦ 4 ʽ ʙʽʣʴʰʝ, ʚʝʣʠʯʠʥʘ 1,34 

% ʚʚʘʞʘʻʪʴʩʷ ʛʨʘʥʠʯʥʦʶ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʥʘʬʪʦʚʦʾ ʬʘʟʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʛʨʘʜʘʮʽʾ 

ʢʘʪʘʛʝʥʝʟʫ ʄʂ4-ʄʂ5 ʽ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨʽ 200 Áʉ. ʇʨʠ ʩʝʨʝʜʥʴʦʤʫ 

ʛʝʦʪʝʨʤʽʯʥʦʤʫ ʛʨʘʜʽʻʥʪʽ 2,5-3 Á/100 ʤ ʥʘ ʛʣʠʙʠʥʽ 4-5 ʢʤ ʤʘʩʦʚʘ ʛʝʥʝʨʘʮʽʷ 

ʨʽʜʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʧʦʚʠʥʥʘ ʟʤʽʥʶʚʘʪʠʩʷ ʛʝʥʝʨʘʮʽʻʶ ʛʘʟʦʧʦʜʽʙʥʠʭ. ʆʜʥʘʢ, ʫ 

ʛʣʠʙʦʢʦʟʘʥʫʨʝʥʠʭ ʚʽʜʢʣʘʜʘʭ ʩʫʯʘʩʥʠʭ ʟʘʧʘʜʠʥ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʠʩʦʢʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʦʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ ʽ ʨʦʟʪʷʛʥʫʪʦʶ ʢʘʪʘʛʝʥʝʪʠʯʥʦʶ 

ʟʦʥʘʣʴʥʽʩʪʶ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʦʛʦ ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʛʨʘʜʽʻʥʪʫ, ʥʠʞʥʷ ʤʝʞʘ 

ʫʪʚʦʨʝʥʥʷ ʥʘʬʪʠ ʤʦʞʝ ʦʧʫʩʢʘʪʠʩʷ ʜʦ ʛʣʠʙʠʥʠ 6-8 ʢʤ [15]. 

     ɸʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ ʙʫʨʽʥʥʷ ʥʘʜʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʦʙʫʨʝʥʠʭ ʫ 

ʉʐɸ ʚ ʄʝʢʩʠʢʘʥʩʴʢʽʡ ʟʘʪʦʮʽ (ʩʚ. ɼʞʘʢʦʙʩ-1 ï 7544 ʤ), ʚ ʧʨʦʛʠʥʽ ɸʥʘʜʘʨʢʦ 

(ʩʚ. ɹʝʨʪʘ-ʈʦʜʞʝʨʩ ï 9525 ʤ), ʫ ɺʥʫʪʨʽʰʥʴʦʤʫ ʩʦʣʝʥʦʩʥʦʤʫ ʙʘʩʝʡʥʽ (ʩʚ. 

ʄʘʢ-ʅʝʡʨ ï 6905 ʤ) ʜʦʚʦʜʠʪʴ, ʱʦ ʥʘʚʽʪʴ ʧʨʠ ʩʫʯʘʩʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

200ï296 ʦʉ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʽ ʪʦʚʱʽ ʨʘʥʥʴʦʾ ʢʨʝʡʜʠ, ʚʝʨʭʥʴʦʾ ʶʨʠ, 

ʚʝʨʭʥʴʦʛʦ ʜʝʚʦʥʫ - ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ ʥʝ ʚʪʨʘʪʠʣʠ ʤʦʞʣʠʚʦʩʪʽ ʛʝʥʝʨʘʮʽʾ 

ʨʽʜʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʧʦʥʘʜ 6-12 ʢʤ. 

     ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʥʘʜ 250 ʦʉ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʽʛʨʘʮʽʾ 

ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ: ʟʨʦʩʪʘʻ ʨʦʟʯʠʥʥʽʩʪʴ ʛʘʟʫ ʽ ʨʽʜʢʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʚʦʜʽ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʜʦ 300 ʦʉ ʬʦʨʤʫʻʪʴʩʷ ʦʜʥʦʬʘʟʥʠʡ ʬʣʶʾʜ, 

ʷʢʠʡ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟ ʛʣʠʙʠʥʥʠʭ ʜʦ ʧʦʚʝʨʭʥʝʚʠʭ ʯʘʩʪʠʥ ʦʩʘʜʦʚʦʛʦ ʙʘʩʝʡʥʫ. 

ɺʠʚʯʝʥʥʷ ʛʘʟʦʚʦ-ʨʽʜʢʠʭ ʚʢʣʶʯʝʥʴ ʚ ʤʽʥʝʨʘʣʘʭ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʪʠ 

ʧʨʦʮʝʩ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʧʨʠʧʫʩʪʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʽʩʥʫʚʘʥʥʷ 

ʨʽʜʢʦʾ ʬʘʟʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨ 360 ʦʉ, ʝʪʘʥʫ ʽ ʙʽʣʴʰ ʚʘʞʢʠʭ ʛʦʤʦʣʦʛʽʚ ï ʜʦ 450 ʦʉ, 

ʘ ʤʝʪʘʥʫ ʜʦ 750 ʦʉ [16]. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʠʥʮʠʧʦʚʫ ʤʦʞʣʠʚʽʩʪʴ ʽʩʥʫʚʘʥʥʷ 

ʛʣʠʙʠʥʥʦʛʦ ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʥʽʚ ʯʠ, ʱʦʥʘʡʤʝʥʰʝ, ʧʨʦ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʧʨʦʮʝʩʽʚ 

ʥʘʬʪʦʛʘʟʦʫʪʚʦʨʝʥʥʷ ʽ ʥʘʬʪʦʛʘʟʦʥʘʢʦʧʠʯʝʥʥʷ ʟ ʛʣʠʙʠʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʟʝʤʥʽʡ ʢʦʨʽ ʪʘ ʚ ʤʘʥʪʽʾ. ʇʨʠ ʮʴʦʤʫ ʪʝʨʤʘʣʴʥʽ ʬʣʶʾʜʥʽ ʧʦʪʦʢʠ, 
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ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʪʝʧʣʦ- ʽ ʤʘʩʦʧʝʨʝʥʦʩ, ʧʦʩʠʣʶʶʪʴ ʛʝʥʝʨʘʮʽʶ ʚʫʛʣʝʚʦʜʥʽʚ ʟ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. 

     ʇʨʦ ʛʘʟʦʥʦʩʥʽʩʪʴ ʩʣʘʥʮʽʚ ʟʙʘʛʘʯʝʥʠʭ ʦʨʛʘʥʽʢʦʶ ʙʫʣʦ ʚʽʜʦʤʦ ʱʝ ʚ XIX 

ʩʪʦʣʽʪʪʽ. ʇʝʨʰʘ ʩʚʝʨʜʣʦʚʠʥʘ ʟ ʧʨʦʤʠʩʣʦʚʠʤ ʧʨʠʧʣʠʚʦʤ ʛʘʟʫ ʟ ʬʦʨʤʘʮʽʾ 

ʜʝʚʦʥʩʴʢʠʭ ʩʣʘʥʮʽʚ ʙʫʣʘ ʧʨʦʙʫʨʝʥʘ ʫ 1821 ʨ. ʚ ʤʽʩʮʝʚʦʩʪʽ ʌʨʝʜʦʥʽʷ (Fredonia) 

ʚ ʰʪʘʪʽ ʅʦʚʠʡ ʁʦʨʢ. ɺʦʥʘ ʝʢʩʧʣʫʘʪʫʚʘʣʘʩʴ 75 ʨʦʢʽʚ. ɻʘʟ ʟ ʜʝʚʦʥʩʴʢʠʭ ʩʣʘʥʮʽʚ 

ɸʧʧʘʣʘʯʽʚ ʚʠʜʦʙʫʚʘʚʩʷ ʪʘʢʦʞ ʚ ʰʪʘʪʘʭ ɿʘʭʽʜʥʘ ɺʽʨʜʞʠʥʽʷ, ʂʝʥʪʫʢʢʽ ʽ 

ʇʝʥʩʠʣʴʚʘʥʽʷ. ʋ 1880 ʨ. ʛʘʟ ʜʦʙʫʚʘʣʠ ʟ ʨʦʜʦʚʠʱʘ ɹʽʛ-ʉʝʥʜʽ-ʌʽʣʜ 

(BigSandyField) ʟ ʬʦʨʤʘʮʽʾ  ʆʛʘʡʦ (Ohio Shale), ʜʝ ʙʫʣʠ ʧʨʦʙʫʨʝʥʽ ʪʠʩʷʯʽ 

ʥʝʛʣʠʙʦʢʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʟ ʷʢʠʭ ʦʪʨʠʤʫʚʘʣʠ ʥʝʚʝʣʠʢʽ ʜʝʙʽʪʠ.  

ɻʘʟ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘ ʤʽʩʮʝʚʽ ʧʦʪʨʝʙʠ ʟ ʦʛʣʷʜʫ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʨʦʟʚʠʥʝʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʾ ʩʽʪʢʠ. ɼʝʷʢʽ ʟ ʮʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚ ɸʧʧʘʣʘʯʘʭ ʜʽʶʪʴ ʜʦ ʩʴʦʛʦʜʥʽ. 

     ɯʥʽʮʽʘʪʦʨʦʤ ʤʘʩʰʪʘʙʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʉʐɸ ʻ 

ɼʞʦʨʜʞ ʇ. ʄʽʪʯʝʣʣ, ʷʢʠʡ ʚ 1946 ʨ. ʟʘʩʥʫʚʘʚ ʥʘʡʙʽʣʴʰʫ ʥʘʬʪʦʛʘʟʦʚʫ ʢʦʤʧʘʥʽʶ 

çMitchell Energy & Developmentè, ʧʨʦʜʘʥʫ ʚ 2001 ʨ. ʢʦʤʧʘʥʽʾ çDevon Energyè. 

     ʄʝʪʦʜ ʛʽʜʨʘʚʣʽʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʱʦ 

ʚʠʜʦʙʫʚʘʣʠ ʛʘʟ ʟʽ ʩʣʘʥʮʽʚ, ʚʧʝʨʰʝ ʙʫʣʦ ʚʠʧʨʦʙʫʚʘʥʦ ʚ ʢʽʥʮʽ 1950-ʭ ʨʦʢʽʚ.  

     ʅʘ ʧʦʯʘʪʢʫ 80-ʭ ʨʨ. ʧʦʯʠʥʘʻʪʴʩʷ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʟʽ ʩʣʘʥʮʽʚ ʬʦʨʤʘʮʽʡ 

ɸʥʪʨʠʤ ʚ ʰʪʘʪʽ ʄʽʯʽʛʘʥ, ʃʝʚʽʩ ʚ ɸʨʽʟʦʥʽ, ɹʘʨʥʝʪ ʚ ʙʘʩʝʡʥʽ  ʌʦʨʪ-ɺʦʨʪ ʚ 

ʊʝʭʘʩʽ ʪʘ ʅʴʶ-ʆʣʙʘʥʽ ʚ ʂʝʥʪʫʢʽ. ʅʘʧʨʠʢʽʥʮʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʛʘʟ ʟʽ ʩʣʘʥʮʽʚ 

ʚʠʜʦʙʫʚʘʚʩʷ ʟ 5 ʨʦʜʦʚʠʱ (ʆʛʘʡʦ, ɸʥʪʨʠʤ, ɹʘʨʥʝʪ, ʅʴʶ-ʆʣʙʘʥʽ, ʃʝʚʽʩ) ʚ 

ʥʝʟʥʘʯʥʠʭ ʦʙʩʷʛʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ.  

     ɻʘʟ ʟʽ ʩʣʘʥʮʽʚ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰʝ ʷʢ ʽʟ 40 000 ʩʚʝʨʜʣʦʚʠʥ ʟ ʧʦʥʘʜ 20 

ʧʦʢʣʘʜʽʚ. ʁʦʛʦ ʚʠʜʦʙʫʪʦʢ ʚ ʉʐɸ ʜʦʩʷʛ ʧʦʥʘʜ 57 ʤʣʨʜ. ʤ3 [17]. 

     ʋ 70-ʪʠʭ ʨʦʢʘʭ ʍʍ ʩʪʦʣʽʪʪʷ ʚ ʉʐɸ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʨʦʟʚʽʜʫʚʘʣʴʥʽ 

ʨʦʙʦʪʠ, ʚ ʭʦʜʽ ʷʢʠʭ ʚʠʷʚʣʝʥʦ ʯʦʪʠʨʠ ʚʝʣʠʯʝʟʥʽ ʩʣʘʥʮʝʚʽ ʩʪʨʫʢʪʫʨʠ ï ɹʘʨʥʝʪ 

(Barnett), ʍʝʡʥʩʚʽʣʣ (Haynesville), ʌʝʡʝʪʚʽʣʣ (Fayetteville) ʽ ʄʘʨʩʝʣʣʫʩ 

(Marcellus), ʱʦ ʦʭʦʧʣʶʶʪʴ ʜʝʩʷʪʢʠ ʪʠʩʷʯ ʢʤ2 ʽ  ʚʤʽʱʫʶʪʴ ʛʽʛʘʥʪʩʴʢʽ ʟʘʧʘʩʠ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ʅʦʚʠʡ ʝʪʘʧ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʜʦʙʫʪʢʫ ʇʉɻ ʧʦʯʘʚʩʷ ʚ 1981 

ʨ. ʫ ʇʽʚʥʽʯʥʦʤʫ ʊʝʭʘʩʽ, ʇʝʥʩʠʣʴʚʘʥʽʾ ʥʘ ʨʦʜʦʚʠʱʽ ɹʘʨʥʝʪ. ɹʫʨʽʥʥʷ 

http://en.wikipedia.org/wiki/George_P._Mitchell
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ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʥʘ ʛʣʠʙʠʥʫ 750 ʤ. ɼʦʙʦʚʠʡ ʜʝʙʽʪ ʩʢʣʘʚ ʙʣʠʟʴʢʦ 3000 ʤ3, ʟʘʧʘʩʠ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘ ʧʽʦʥʝʨʩʴʢʽʡ ʩʚʝʨʜʣʦʚʠʥʽ ï ʙʣʠʟʴʢʦ 8 ʤʣʥ ʤ3. ʆʜʥʘʢ, ʥʘ ʪʦʡ 

ʤʦʤʝʥʪ ʮʽ ʨʝʩʫʨʩʠ ʚʠʷʚʠʣʠʩʷ ʪʝʭʥʽʯʥʦ ʥʝʜʦʩʷʞʥʠʤʠ, ʘ ʨʦʟʨʦʙʢʘ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪʢʫ ʙʫʣʘ ʧʨʠʧʠʥʝʥʘ ʧʽʩʣʷ ʧʘʜʽʥʥʷ ʮʽʥ ʥʘ ʥʘʬʪʫ ʚ 80-ʠʭ 

ʨʦʢʘʭ.  

     ɿʘʚʜʷʢʠ ʨʦʟʨʦʙʢʘʤ 90-ʭ ʽ ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ, 

ʙʫʨʦʚʠʭ ʪʨʫʙ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʚʠʪʨʘʪʠ ʚʜʘʣʦʩʷ ʟʥʠʟʠʪʠ, ʭʦʯʘ ʚʘʨʪʽʩʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʣʠʰʘʣʘʩʷ ʚʠʱʦʶ, ʥʽʞ ʫ ʪʨʘʜʠʮʽʡʥʦʾ 

ʚʝʨʪʠʢʘʣʴʥʦʾ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 4 ʨʘʟʠ. ɺ 2002 ʨ. ʢʦʤʧʘʥʽʷ ʐʣʶʤʙʝʨʞʝ 

ʧʨʦʙʫʨʠʣʘ ʧʝʨʰʫ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʩʚʝʨʜʣʦʚʠʥʫ ʥʘ ʩʣʘʥʮʝʚʠʡ ʛʘʟ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʛʽʜʨʦʨʦʟʨʠʚʫ ʽ ʦʪʨʠʤʘʣʘ ʜʫʞʝ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ 

[18;19;20].  

     ʅʘ ʨʦʜʦʚʠʱʽ ɹʘʨʥʝʪ ʚ 2003 ʨ. ʙʫʣʘ ʚʧʨʦʚʘʜʞʝʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʟ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʤ ʛʽʜʨʦʨʦʟʨʠʚʦʤ ʧʣʘʩʪʘ. ɹʘʨʥʝʪ ʥʘ 

ʧʽʚʥʦʯʽ ʊʝʭʘʩʫ ʻ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʤ ʨʝʛʽʦʥʦʤ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ 

[21]. ʇʨʦʚʽʜʥʦʶ ʟ ʚʠʜʦʙʫʪʢʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʉʐɸ ʟʘʨʘʟ ʻ ʢʦʨʧʦʨʘʮʽʷ 

Chesapeake Energy. ɺʦʥʘ ʚʠʜʦʙʫʚʘʻ ʩʣʘʥʮʝʚʠʡ ʛʘʟ ʥʘ ʯʦʪʠʨʴʦʭ ʨʦʜʦʚʠʱʘʭ: 

ɹʘʨʥʝʪ, ʌʝʡʝʪʚʽʣʣ, ʄʘʨʩʝʣʣʫʩ, ʍʝʡʥʩʚʽʣʣ [22;23].  

     ɼʣʷ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʙʫʨʽʥʥʷ, 

ʛʽʜʨʦʨʦʟʨʠʚ ʧʣʘʩʪʘ ʽ ʩʝʡʩʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 3D GEO (ʪʝʭʥʦʣʦʛʽʷ 

ʟʘʧʨʦʚʘʜʞʝʥʘ ʬʘʭʽʚʮʷʤʠ ʢʦʤʧʘʥʽʾ Chesapeake Energy). ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ 

ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ ʚ 1953 ʨ. ʨʦʟʨʦʙʠʚ ʘʢʘʜʝʤʽʢ ʉ.ɸ. ʍʨʠʩʪʽʘʥʦʚʠʯ (ʟʘ ʫʯʘʩʪʶ 

ʖ.ʇ. ɾʝʣʪʦʚʘ) [24]. ʇʨʠ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʟʘ ʥʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʧʨʦʙʫʨʶʶʪʴ ʦʜʥʫ ʚʝʨʪʠʢʘʣʴʥʫ ʩʚʝʨʜʣʦʚʠʥʫ ʽ ʫ ʧʦʜʘʣʴʰʦʤʫ ʟʘʙʫʨʶʶʪʴʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʜʦʚʞʠʥʘ ʷʢʠʭ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 2-3 ʢʤ, ʟ 

ʙʘʛʘʪʦʮʠʢʣʽʯʥʠʤʠ ʧʦʪʫʞʥʠʤʠ ʛʽʜʨʦʨʦʟʨʠʚʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʽ ʧʽʩʢʫ, 

ʚʦʜʠ ʽ ʭʽʤʽʢʘʪʽʚ.  

     ʉʪʚʦʨʝʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʪʨʽʱʠʥ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʫʻ ʧʣʦʱʫ ʢʦʥʪʘʢʪʫ ʟ ʛʣʠʥʠʩʪʠʤ ʛʘʟʦʥʦʩʥʠʤ ʧʣʘʩʪʦʤ. ʇʦʧʝʨʝʯʥʽ 

ʪʨʽʱʠʥʠ ʦʨʽʻʥʪʦʚʘʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ. ɺʦʥʠ 

http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%B8%D0%B7%D0%BE%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B1%D1%83%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%80%D0%B0%D0%B7%D1%80%D1%8B%D0%B2_%D0%BF%D0%BB%D0%B0%D1%81%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/w/index.php?title=3D_GEO&action=edit&redlink=1
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ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʙʫʨʽʥʥʷ ʚ ʥʘʧʨʷʤʢʫ ʥʘʡʤʝʥʰʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʥʘʧʨʫʛ. 

ʇʦʚʟʜʦʚʞʥʽ ʪʨʽʱʠʥʠ ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʩʪʦʚʙʫʨʘ ʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʛʽʜʨʦʨʦʟʨʠʚʫ ʩʚʝʨʜʣʦʚʠʥʠ, ʧʨʦʙʫʨʝʥʦʾ ʚ ʥʘʧʨʷʤʢʫ ʥʘʡʙʽʣʴʰʠʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʥʘʧʨʫʛ [25;26]. ʇʨʠ ʪʘʢʽʡ ʪʝʭʥʦʣʦʛʽʾ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ 

ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʧʨʦʤʠʩʣʦʚʠʭ ʛʘʟʦʧʨʦʚʦʜʽʚ. ʆʩʢʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ 

ʙʫʨʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʫʯʘʩʥʝ ʩʝʡʩʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 3D GEO, ʪʦ ʚʦʥʦ 

ʙʽʣʴʰ ʪʦʯʥʝ ʽ ʦʧʝʨʘʪʠʚʥʝ [27].  

     ʇʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʛʘʟʫ, ʨʦʜʦʚʠʱʘ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʻ 

ʧʦʰʠʨʝʥʠʤʠ ʥʘ ʟʥʘʯʥʦ ʙʽʣʴʰʠʭ ʧʣʦʱʘʭ. ʅʘʧʨʠʢʣʘʜ, ʧʦʢʣʘʜʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ 

ʟʘʡʤʘʶʪʴ ʦʙôʻʤʠ ʣʠʰʝ ʚʽʜ 0,2 ʜʦ 3,2 ʤʣʨʜ ʤ3 (bcm) ʥʘ 1 ʢʤ2 ʪʝʨʠʪʦʨʽʾ, 

ʧʦʨʽʚʥʷʥʦ ʟ 2-5  ʤʣʨʜ. ʤ3 ʥʘ 1 ʢʤ2 ʜʣʷ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʛʘʟʫ (IEA, 2009). 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʦʢʣʘʜʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʦʪʨʝʙʫʶʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ 

ʩʚʝʨʜʣʦʚʠʥ ʜʣʷ ʙʫʨʽʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʽʣʴʰʝ ʪʦʛʦ, ʩʚʝʨʜʣʦʚʠʥʠ 

ʚʠʩʥʘʞʫʶʪʴʩʷ ʪʘʢʦʞ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ, ʥʽʞ ʫ ʧʦʢʣʘʜʘʭ ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ, ʽ 

ʧʨʦʬʽʣʴ ʾʭ ʚʠʩʥʘʞʝʥʥʷ ʧʽʩʣʷ ʧʽʢʫ ʚʠʜʦʙʫʪʢʫ ʻ ʜʫʞʝ ʨʽʟʢʠʤ. ʆʜʥʽʻʶ ʽʟ ʧʝʨʝʚʘʛ 

ʮʠʭ ʧʦʢʣʘʜʽʚ ʻ ʪʝ, ʱʦ ʨʠʟʠʢ ʦʪʨʠʤʘʪʠ ʩʫʭʽ ʩʚʝʨʜʣʦʚʠʥʠ ʻ ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʡ, ʘ 

ʥʽʞ ʜʣʷ ʙʘʩʝʡʥʽʚ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʛʘʟʫ. ɹʘʛʘʪʦ ʧʦʪʝʥʮʽʡʥʠʭ ʩʣʘʥʮʝʚʠʭ 

ʬʦʨʤʘʮʽʡ ʧʦʢʨʠʚʘʶʪʴ ʫʞʝ ʦʩʚʦʻʥʽ ʨʝʛʽʦʥʠ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʦʢʣʘʜʘʤʠ ʛʘʟʫ, 

ʱʦ ʩʧʨʠʷʻ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʽʟ ʧʨʦʙʫʨʝʥʠʭ ʫʞʝ 

ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʜʦʩʣʽʜʥʠʭ ʮʽʣʝʡ.  

     ɼʦʩʚʽʜ ʦʩʚʦʻʥʥʷ ʨʦʜʦʚʠʱʘ ɹʘʨʥʝʪ ʧʦʢʘʟʫʻ, ʱʦ ʚʠʩʥʘʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 

ʩʷʛʘʻ 39 % ʚ ʧʝʨʰʠʡ ʘʙʦ ʜʨʫʛʠʡ ʨʽʢ, 50 % ʤʽʞ ʧʝʨʰʠʤ ʽ ʪʨʝʪʽʤ ʨʦʢʦʤ, ʽ 95 % 

ʤʽʞ ʧʝʨʰʠʤ ʨʦʢʦʤ ʽ ʜʝʩʷʪʠʤ. ʊʦʙʪʦ, ʩʚʝʨʜʣʦʚʠʥʘ ʚ ʩʣʘʥʮʝʚʦʤʫ ʧʦʣʽ ʤʘʻ 

ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ 8-12 ʨʦʢʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 30-40 ʨʦʢʽʚ ʜʣʷ ʨʦʜʦʚʠʱʘ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ.  

     ʂʦʝʬʽʮʽʻʥʪ ʛʘʟʦʚʠʣʫʯʝʥʥʷ ʽʟ ʩʣʘʥʮʽʚ ʻ ʟʥʘʯʥʦ ʤʝʥʰʠʤ (8-30 %), ʥʽʞ ʜʣʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʛʘʟʫ (60-90%). ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʜʣʷ ʦʩʚʦʻʥʥʷ ʩʣʘʥʮʝʚʦʛʦ 

ʛʘʟʫ ʥʝʦʙʭʽʜʥʦ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʩʚʝʨʜʣʦʚʠʥ ʥʽʞ ʜʣʷ ʪʨʘʜʠʮʽʡʥʠʭ ʨʦʜʦʚʠʱ 

ʛʘʟʫ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʘʥʠʤʠ ʦʜʥʦʛʦ ʽʟ ʜʞʝʨʝʣ, ʚ ʧʽʚʥʽʯʥʦʤʫ ʊʝʭʘʩʽ ʥʘ ʨʦʜʦʚʠʱʽ 

ɹʘʨʥʝʪ ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ ʩʷʛʘʻ 12 ʥʘ 1 ʢʤĮ. ʂʨʽʤ ʪʦʛʦ, ʚʠʥʠʢʘʻ 
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ʧʦʪʨʝʙʘ ʟ ʯʘʩʦʤ ʚʩʝ ʯʘʩʪʽʰʝ ʩʪʠʤʫʣʶʚʘʪʠ ʧʦʢʣʘʜʠ ʛʽʜʨʦʨʦʟʨʠʚʘʤʠ.  

 ʋ ʩʚʽʪʽ ʩʢʫʧʯʝʥʥʷ ʛʘʟʫ ʚ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʘʭ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʽ ʽ 

ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʦʢʠ ʱʦ ʣʠʰʝ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ 

(ʉʐɸ, ʂʘʥʘʜʘ). ʉʧʦʯʘʪʢʫ ʘʤʝʨʠʢʘʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʯʘʩʪʽʰʝ ʚʞʠʚʘʣʠ ʪʝʨʤʽʥ 

ñʛʘʟ ʮʝʥʪʨʘʣʴʥʦʙʘʩʝʡʥʦʚʦʛʦ ʪʠʧʫò, ʘʣʝ ʧʦʪʽʤ ʚʝʣʠʢʘ ʫʚʘʛʘ ʩʪʘʣʘ ʧʨʠʜʽʣʷʪʠʩʴ 

ʽ ʛʘʟʫ ñʩʣʘʥʮʝʚʠʭò ʥʘʬʪʦʛʘʟʦʛʝʥʝʨʫʚʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʱʦ ʪʘʢʦʞ ʨʝʛʽʦʥʘʣʴʥʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ ʙʘʩʝʡʥʽʚ, ʪʦʤʫ ʟʘʨʘʟ ʙʽʣʴʰ 

ʫʞʠʚʘʥʠʤ ʻ ʪʝʨʤʽʥ ñʛʘʟ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚò ʘʙʦ ñʛʘʟ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜò. 

 ʅʘʡʙʽʣʴʰʽ ʫʩʧʽʭʠ ʪʘ ʙʽʣʴʰʝ ʚʩʴʦʛʦ ʚʽʜʢʨʠʪʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʙʘʩʝʡʥʠ ʟ ʧʨʦʤʠʩʣʦʚʦʶ ʛʘʟʦʥʦʩʥʽʩʪʶ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ 

ʦʪʨʠʤʘʥʦ ʚ ɸʥʘʜʘʨʢʦ, ɻʨʽʥ-ʈʽʚʝʨ, ʉʘʥ-ʍʫʘʥ, ɼʝʥʚʝʨ, ʇʽʘʥʩ, ʋʽʣʣʽʩʪʦʥ, 

ʉʭʽʜʥʦʪʝʭʘʩʴʢʦʤʫ, ʇʽʚʥʽʯʥʦʣʫʽʟʽʘʥʩʢɹʦʤʫ (Spencer C.W., Masters I.A., 

B.E.Law, Rice D.D., Al-Shaieb Z. ʪʘ ʽʥ.).  

 

1.1 ɻʝʦʣʦʛʦ-ʧʨʦʤʠʩʣʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʟʘʛʘʣʴʥʽ ʯʠʥʥʠʢʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʧʦʢʣʘʜʽʚ 

 

ʗʢ ʚʽʜʦʤʦ, ʛʘʟ ʤʝʪʘʥ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʙʽʦʭʽʤʽʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʘ ʧʝʚʥʠʭ ʪʠʩʢʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ ʟ ʨʦʟʩʽʷʥʦʾ 

ʟʘʭʦʨʦʥʝʥʦʾ ʦʨʛʘʥʽʢʠ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, ʘʙʦ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʪʚʦʨʝʥʥʷ ʆʈ ʧʽʜ ʯʘʩ 

ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɿʘ ʛʝʥʝʟʠʩʦʤ ʛʘʟ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʪʠʧʠ: 1 ï 

ʙʽʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʥʘ ʩʪʘʜʽʾ ʜʽʘʛʝʥʝʟʫ; 2 ï 

ʪʝʨʤʦʙʘʨʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʩʬʦʨʤʫʚʘʚʩʷ ʥʘ ʩʪʘʜʽʾ ʢʘʪʘʛʝʥʝʟʫ ʧʨʠ 

ʪʝʨʤʦʜʝʩʪʨʫʢʮʽʾ ʧʦʨʽʜ ʧʽʜ ʜʽʻʶ ʚʽʜʧʦʚʽʜʥʠʭ ʧʣʘʩʪʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʪʠʩʢʽʚ. 

ʆʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʛʘʟʫ ʤʝʪʘʥʫ ï ʜʦ 12 % ʚʽʜ ʚʠʭʽʜʥʦʾ ʤʘʩʠ ʆʈ ï ʛʝʥʝʨʫʻʪʴʩʷ ʚ 

ʪʘʢ ʟʚʘʥʽʡ çʛʦʣʦʚʥʽʡ ʬʘʟʽ ʛʘʟʦʫʪʚʦʨʝʥʥʷè [28]. ʎʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ 

ʛʣʠʙʠʥʘʭ 3-4,5 ʢʤ ʚ ʟʦʥʘʭ ʧʽʟʥʴʦʛʦ ʢʘʪʘʛʝʥʝʟʫ ʄʂ4-ʄʂ5 ʪʘ ʤʝʪʘʛʝʥʝʟʫ ɸʂ1 

[29] (ʨʠʩ 1.1).  ɺʠʭʦʜʷʯʠ ʽʟ ʜʦʩʚʽʜʫ ʚʽʜʢʨʠʪʪʷ ʽ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʩʣʘʥʮʝʚʦʛʦ 

ʛʘʟʫ ʚ ʉʐɸ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʪʘ ʜʦʜʘʪʢʦʚʽ ʢʨʠʪʝʨʽʾ ʛʘʟʦʥʦʩʥʦʩʪʽ 

ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ [30; 31].  



34 
 

 

ʈʠʩ. 1.1 ɻʝʥʝʨʘʮʽʷ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʢʘʪʘʛʝʥʝʟʫ [29]. 

 

 ɼʦ ʦʩʥʦʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʊʆʉ (total organic carbon) ʚ ʧʦʨʦʜʘʭ >0,5%; 

- ʪʦʚʱʠʥʘ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ > 30-70 ʤ; 

- ʪʝʨʤʽʯʥʘ ʟʨʽʣʽʩʪʴ (ʩʪʘʜʽʾ ʢʘʪʘʛʝʥʝʟʫ) ʄʂ2-ɸʂ1; 

- ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʧʦʨʽʜ  2000-4000 ʤ; 

- ʩʧʨʠʷʪʣʠʚʠʡ ʛʝʦʜʠʥʘʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʨʠʪʦʨʽʾ; 

- ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ ʽ ʜʝʬʦʨʤʘʮʽʡ; 

- ʤʽʥʝʨʘʣʦʛʽʯʥʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʽʜ; 

- ʥʘʷʚʥʽʩʪʴ ʧʨʦʷʚʽʚ ʚʫʛʣʝʚʦʜʥʽʚ. 

 ɼʦʜʘʪʢʦʚʽ ʩʧʨʠʷʪʣʠʚʽ ʢʨʠʪʝʨʽʾ ʛʘʟʦʥʦʩʥʦʩʪʽ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ:  

- ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʘ ʱʽʣʴʥʽʩʪʴ ʽ ʧʦʨʽʚʥʷʥʦ ʚʠʱʘ ʧʦʨʠʩʪʽʩʪʴ (ʙʽʣʴʰʝ 2 %);    

- ʩʧʨʠʷʪʣʠʚʠʡ ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ï ʪʦʥʢʦʟʝʨʥʠʩʪʽ ʩʣʘʥʮʶʚʘʪʽ ʪʝʤʥʽ (ʟʘ 

ʨʘʭʫʥʦʢ ʆʈ) ʧʦʨʦʜʠ ʟ ʧʣʘʩʪʠʥʦʧʦʜʽʙʥʠʤʠ ʛʣʠʥʠʩʪʠʤʠ ʤʽʥʝʨʘʣʘʤʠ (ʯʦʨʥʽ 

ʩʣʘʥʮʽ, ʯʦʨʥʽ ʘʨʛʽʣʽʪʠ, ʨʽʜʰʝ ʘʣʝʚʨʦʣʽʪʠ); 

- ʧʽʜʚʠʱʝʥʘ ʢʽʣʴʢʽʩʪʴ ʢʚʘʨʮʫ ʽ ʧʽʨʠʪʫ, ʘ ʪʘʢʦʞ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ Cu, Al, 

Cd, As, Pb, Co, Cr, N, V, Zn, U, Th, Ra, Rn; 
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- ʚʽʢ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʧʝʨʝʚʘʞʥʦ ʧʘʣʝʦʟʦʡʩʴʢʠʡ. 

 ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʷʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʤʠ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ 

ʭʘʨʘʢʪʝʨʥʽ ʯʠʥʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʪʁʴ ʨʝʛʽʦʥʘʣʴʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥ ̫

ʩʢʫʧʯʝʥ ɹ ʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɸ ʩʘʤʝ: 

- ʩʢʫʧʯʝʥʥʷ ʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ ʥʝ ʧʦʚôʷʟʫʶʪʴʩʷ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ, ʣʽʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤʠ ʯʠ ʽʥʰʠʤʠ 

ʣʦʢʘʣʴʥʠʤʠ ʧʘʩʪʢʘʤʠ, ʘ ʤʘʶʪʴ ʨʝʛʽʦʥʘʣʴʥʝ ʽ ʟʦʥʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ, ʟʘʡʤʘʶʯʠ 

ʟʥʘʯʥʽ ʧʣʦʱʽ (ʜʦ 8000 ʢʤ2 ʽ ʙʽʣʴʰʝ). ɺ ʾʭ ʤʝʞʘʭ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʽ ʦʢʨʝʤʽ 

ʣʦʢʘʣʴʥʽ ʧʘʩʪʢʠ ʟ ʪʘʜʠʮʽʡʥʠʤʠ ʛʘʟʦʚʠʤʠ ʧʦʢʣʘʜʘʤʠ. 

- ʛʘʟ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ ʧʦʰʠʨʝʥʠʡ ʫ ʧʦʨʦʜʘʭ ʟʽ ʩʪʫʧʝʥʝʤ ʢʘʪʘʛʝʥʝʟʫ 

(ʪʝʨʤʘʣʴʥʦʶ ʟʨʽʣʽʩʪʶ) ʚ ʟʥʘʯʥʠʭ ʤʝʞʘʭ ï ʚʽʜ 0,7 Rʦ, ʪʦʙʪʦ ʚʝʨʭʽʚ ʟʦʥʠ ʄʂ2 

ʟʛʽʜʥʦ ʟʽ ʩʪʘʜʽʻʶ ʢʘʪʘʛʝʥʝʟʫ ʟʘ ʚʽʪʨʠʥʽʪʦʤ, ʘʙʦ ʩʝʨʝʜʠʥʠ ɻɿʅ (ñʥʘʬʪʦʚʝ 

ʚʢ̔ʥʦò) ʽ ʜʦ 2,5ï3,0 Rʦ ̔ ʙʽʣʴʰʝ, ʪʦʙʪʦ ʜʦ ʥʠʟʽʚ ɻɿɻ.  

 ɼʣʷ ʧʨʠʢʣʘʜʫ, ʚ ɸʧʘʣʘʮʴʢʦʤʫ ʅɻɹ -  ʮʝ ʟʦʥʘ ʢʘʪʘʛʝʥʝʟʫ 0,6ï1,3 Rʦ 

(ʪʦʙʪʦ ʄʂ2-4), ʘ ʫ ʩʭʜ̔ʥʽʡ ʾʾ ʟʘʥʫʨʝʥʽʡ ʟʦʥʽ - ʧʦʥʘʜ 1,3 Rʦ (ʄʂ4-5). ɺ ʅɻɹ 

ɻʨʽʥ-ʈʽʚʝʨ ʩʪʫʧʽʥʴ ʢʘʪʘʛʝʥʝʟʫ ʩʢʣʘʜʘʻ ʚʽʜ 0,8 Rʦ (ʩʝʨʝʜʠʥʘ ʟʦʥʠ ʄʂ2). ɺ 

ʉʭʽʜʥʦʪʝʭʘʩʴʢʦʤʫ ʪʘ ʇʽʚʥʽʯʥʦʣʫʽʟʽʘʥʩʴʢʦʤʫ ʅɻɹ ï 0,6-1,3 Rʦ (ʄʂ2-5). ɸʣʝ ʻ 

ʚʠʧʘʜʢʠ, ʢʦʣʠ ʢʦʤʧʣʝʢʩ, ʟ ʷʢʠʤ ʧʦʚôʷʟʫʶʪʴʩʷ ʥʝʪʨʘʜʠʮʽʡʥʽ ʧʦʢʣʘʜʠ ʛʘʟʫ, 

ʟʥʘʭʦʜʠʪʴʩʷ ʟʥʘʯʥʦ ʥʠʞʯʝ. ʊʘʢ, ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʫ ɸʥʘʜʘʨʢʦ 

ʥʘʚʽʪʴ ʧʦʚʝʨʭʥʷ ʽʟʦʣʴʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʥʘʭʦʜʠʪʴʩʷ ʥʠʞʯʝ ʟʦʥʠ ʧʽʜʦʰʚʠ 

ʄʂ2, ʘ ʫʚʝʩʴ ʢʦʤʧʣʝʢʩ ʟʘʣʷʛʘʻ ʚ ʤʝʞʘʭ ʄʂ3-ɸʂ2 (ʚʽʜ 0,92 ʜʦ ʙʽʣʴʰʝ 3Ro).  

 ʈʝʟʝʨʚʫʘʨʠ ʛʘʟʫ ʚ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʘʭ ʟʜʝʙʽʣʴʰʦʛʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ 

ʘʥʦʤʘʣʴʥʠʤ ʪʠʩʢʦʤ ʫ ʟʦʥʘʭ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʦʛʦ (ɸɺʇʊ), ʘʙʦ ʘʥʦʤʘʣʴʥʦ 

ʥʠʟʴʢʦʛʦ (ɸʅʇʊ) ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ. ɺ ʟʦʥʘʭ ɸɺʇʊ ʛʘʟ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʙʘʩʝʡʥʘʭ ɻʨʽʥ-ʈʽʚʝʨ, ʉʘʥ-ʍʫʘʥ, ʉʭʽʜʥʦʪʝʭʘʩʴʢʦʤʫ ʽ 

ʇʽʚʥʽʯʥʦʣʫʽʟʽʘʥʩʴʢʦʤʫ, ɸʥʘʜʘʨʢʦ. ɿʘ ʧʦʚʝʨʭʥʶ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʢʫʧʯʝʥʴ ʛʘʟʫ ʚ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʘʭ ʘʤʝʨʠʢʘʥʩʴʢʽ ʛʝʦʣʦʛʠ 

ʟʘʟʚʠʯʘʡ ʧʨʠʡʤʘʶʪʴ ʛʽʧʩʦʤʝʪʨʽʶ ʧʦʚʝʨʭʥʽ ɸɺʇʊ (ʘʙʦ ɸʅʇʊ). ɻʣʠʙʠʥʘ 

ʧʦʚʝʨʭʥʽ ʟʘʣʷʛʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʢʫʧʯʝʥʴ ʛʘʟʫ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ ʚ ʙʘʩʝʡʥʘʭ 
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ʉʐɸ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 305 ʤ ʜʦ 4575 ʤ; ʫ ʟʦʥʘʭ ɸɺʇʊ ï ʛʣʠʙʠʥʘ ʟʚʠʯʘʡʥʦ 

ʙʽʣʴʰʝ 2000-3000 ʤ, ʘ ʚ ʟʦʥʘʭ ɸʅʇʊ ï ʤʝʥʰʝ 800 ʤ. 

ɺʽʜʢʣʘʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʛʘʟ ʫ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʤʘʣʦʚʦʜʥʽʩʪʶ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ. ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʚʥʘʩʣʽʜʦʢ 

ʥʠʟʴʢʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʧʦʨʽʜ ʛʘʟ ʥʝ ʤʦʞʝ ʧʝʨʝʤʽʱʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʣʘʚʫʯʦʩʪʽ 

ʽ ʪʦʤʫ ʩʢʫʧʯʝʥʥʷ ʡʦʛʦ ʥʝ ʤʘʶʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʛʘʟʦ-ʚʦʜʷʥʠʭ ʢʦʥʪʘʢʪʽʚ ʽ 

ʧʝʨʝʚʘʞʥʦ ʨʦʟʤʽɦ ʫʶʪʴʩʷ ʛʽʧʩʦʤʝʪʨʠʯʥʦ, ʥʠʞʯʝ ʚʦʜʦʥʘʩʠʯʝʥʦʛʦ ʨʝʟʝʨʚʫʘʨʫ. 

ʌʣʶʾʜʦʫʧʦʨʠ, ʱʦ ʝʢʨʘʥʫʶʪʴ ʩʢʫʧʯʝʥʥʷ ʛʘʟʫ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʫ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʧʦʚôʷʟʘʥʽ ʟ ʣʽʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤʠ ʛʨʘʥʠʮʷʤʠ, ʘ 

ʦʙʫʤʦʚʣʝʥʽ ʧʦʻʜʥʘʥʥʷʤ ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ ʟ ʬʘʢʪʦʨʘʤʠ ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ 

(ʚʪʦʨʠʥʥʠʭ) ʧʨʦʮʝʩʽʚ, ʱʦ ʚʧʣʠʥʫʣʠ ʥʘ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦʨʽʜ. ʆʩʦʙʣʠʚʦ ʜʘʥʝ ʪʚʝʨʜʞʝʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʝʨʭʥʴʦʛʦ ʝʢʨʘʥʫ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʥʴʦʛʦ ʥʠʞʥʽʡ ï ʯʘʩʪʽʰʝ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʡ ʣʽʪʦʣʦʛʽʯʥʠʤ ʛʨʘʥʠʮʷʤ. 

ɺ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʙʘʩʝʡʥʘʭ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʢʘʪʘʛʝʥʝʪʠʯʥʽ ʝʢʨʘʥʠ, ʧʽʜ ʷʢʠʤʠ 

ʨʦʟʚʠʥʫʪʽ ʚʪʦʨʠʥʥʽ ʧʦʨʦʚʦ-ʪʨʽʱʠʥʥʽ ʘʙʦ ʪʽʣʴʢʠ ʪʨʽʱʠʥʥʽ ʢʦʣʝʢʪʦʨʠ. 

ɺʽʜʢʣʘʜʠ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʩʢʦʚʠʢʘʤʠ 

ʪʘ ʘʣʝʚʨʦʣʽʪʘʤʠ. ɰʭ ʧʦʨʠʩʪʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʤʝʥʰ 2 ʜʦ 25 %, ʧʝʨʝʚʘʞʥʦ 

ʤʝʥʰʝ 5 %, ʧʨʦʥʠʢʥʽʩʪʴ ï ʧʝʨʝʚʘʞʥʦ ʤʝʥʰʝ 0,1 ʤɼ, ʘ ʟʘʛʘʣʦʤ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʥ̔ʪʝʨʚʘʣʽ ʚʽʜ 0,5Ț10-6ʤ2 ʜʦ 5Ț10-18ʤ2 (ʚ ʩʝʨʝʜʥʴʦʤʫ 1Ț10-9-1Ț10-10ʤ2) ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʚʽʜ 500 ʤɼ ʜʦ 0,005 ʤɼ (ʚ ʩʝʨʝʜʥʴʦʤʫ 1,0-0,1 ʤɼ).  

ʈʝʟʝʨʚʫʘʨʠ ʩʢʫʧʯʝʥʴ ʛʘʟʫ ʚʠʨʘʞʝʥʽ ʫ ʚʠʛʣʷʜʽ ʧʦʦʜʠʥʦʢʠʭ ʧʣʘʩʪʽʚ ʘʙʦ 

ʧʦʪʫʞʥʠʭ (ʜʦ 1000 ʤ) ʰʘʨʫʚʘʪʠʭ ʪʦʚʱ. ʅʝʨʽʜʢʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʝ 

ʦʜʥʦʛʦ ʨʝʟʝʨʚʫʘʨʫ ʥʘ ʧʣʦʱʽ. ʋ ʤʝʞʘʭ ʨʝʛʽʦʥʘʣʴʥʦ ʧʦʰʠʨʝʥʠʭ ʩʢʫʧʯʝʥʴ ʛʘʟʫ 

ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʽ ʦʢʨʝʤʽ ʣʦʢʘʣʴʥʽ ʧʘʩʪʢʠ ʽʟ 

ʟʚʠʯʘʡʥʠʤʠ ʛʘʟʦʚʠʤʠ ʧʦʢʣʘʜʘʤʠ. ɺʠʜʦʙʫʚʘʻʪʴʩʷ ʛʘʟ ʥʘ ʜʽʣʷʥʢʘʭ ʟ 

ʧʦʢʨʘʱʝʥʠʤʠ ʢʦʣʝʢʪʦʨʘʤʠ, ʟʘ ʪʝʨʤʽʥʦʣʦʛʽʻʶ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʚ 

ñsweet pointsò (ñʩʦʣʦʜʢʠʭ ʤʽʩʮʷʭò), ʘʣʝ ʚʩʝ ʦʜʥʦ ʧʝʨʝʚʘʞʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʝʪʦʜʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ.  

ʅʠʟʴʢʦʧʦʨʠʩʪʽ ʨʝʟʝʨʚʫʘʨʠ ʟʘ ʨʘʭʫʥʦʢ ʚʪʦʨʠʥʥʠʭ ʧʨʦʮʝʩʽʚ ʤʘʡʞʝ 

ʟʘʚʞʜʠ ʪʨʽʱʠʥʫʚʘʪʽ ʽ ʪʦʤʫ ʚʪʦʨʠʥʥʘ ʪʨʽʱʠʥʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʥʘ ʧʦʨʷʜʦʢ ʚʠʱʘ, 
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ʥʽʞ ʧʝʨʚʠʥʥʘ. ʎʝʡ ʪʠʧ ʫʱʽʣʴʥʝʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ 

ʢʘʧʽʣʷʨʥʠʤ ʪʠʩʢʦʤ. ɼʦ ʮʴʦʛʦ ʪʠʧʫ ʚʽʜʥʦʩʷʪʴʩʷ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʽ ʪʘ 

ʣʽʥʟʦʧʦʜʽʙʥʽ ʨʝʟʝʨʚʫʘʨʠ. 

ɻʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʱʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʻ ʪʨʫʜʥʦʱʽ ʚʠʟʥʘʯʝʥʥʷ ʜʣʷ 

ʥʠʭ ʛʝʦʣʦʛʦ-ʧʨʦʤʠʩʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ɻɼʉ, ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʚ ʥʠʭ ʷʢ ʧʦʨʦʜʦʪʚʦʨʥʠʭ, ʪʘʢ ʽ ʧʦʨʦʟʘʧʦʚʥʶʚʘʣʴʥʠʭ 

ʛʣʠʥ. ʄʦʞʣʠʚʦ, ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʫʱʽʣʴʥʝʥʽ ʧʦʨʦʜʠ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʝʚʝʣʠʢʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʛʘʟʦʚʽʜʜʘʯʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʾʭ ʥʘ ʧʨʠʨʦʜʥʠʭ 

ʨʝʞʠʤʘʭ. 

ɼʣʷ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʦʩʥʦʚʥʽ ʨʠʩʠ ʧʨʦʩʪʦʨʦʚʦʾ ʟʦʥʘʣʴʥʦʩʪʽ 

ʧʦʨʠʩʪʦʩʪʽ ʧʦʨʽʜ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʛʦ ʽ 

ʢʘʪʘʛʝʥʝʪʠʯʥʦʛʦ ʬʘʢʪʦʨʽʚ. ɿʘ ʜʘʥʠʤʠ ʆ.ʖ. ʃʫʢʽʥʘ (1997 ʨ.) ʪʘ ʽʥʰʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʢʦʣʝʢʪʦʨʠ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʩʪʘʜʽʷʭ ʚʠʱʝ ʄʂ2, 

ʥʝ ʻ ʧʝʨʚʠʥʥʠʤʠ ʫ ʩʪʨʦʛʦʤʫ ʟʥʘʯʝʥʥʽ ʮʴʦʛʦ ʪʝʨʤʽʥʫ. ʉʘʤʝ ʩʫʧʝʨʧʦʟʠʮʽʻʶ 

ʦʟʥʘʯʝʥʠʭ ʯʠʥʥʠʢʽʚ ʧʦʷʩʥʶʶʪʩɹʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ ʪʝʨʠʛʝʥʥʠʭ ʚʽʜʢʣʘʜʽʚ. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʚʦʥʠ ʥʝ ʦʙʤʝʞʫʶʪʴ ʢʦʣʦ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʝʢʪʦʨʩʴʢʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʢʨʠʪʝʨʽʾʚ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʘʟʦʚʠʭ ʩʢʫʧʯʝʥʴ ʫ ʨʝʛʽʦʥʘʣʴʥʦʤʫ (ʟʦʥʘʣʴʥʦʤʫ) ʧʣʘʥʽ ʥʘʩʪʘʻ 

ʜʨʫʛʠʡ ʝʪʘʧ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ï ʧʦʰʫʢʠ ʜʽʣʷʥʦʢ ʧʦʢʨʘʱʝʥʠʭ 

ʢʦʣʝʢʪʦʨʽʚ, ʽʟ ʷʢʠʭ ʧʨʠ ʤʝʥʰʠʭ ʚʠʪʨʘʪʘʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʨʦʤʠʩʣʦʚʽ 

ʧʨʠʧʣʠʚʠ ʛʘʟʫ, ʪʦʙʪʦ ʧʦʰʫʢʠ ñsweet pointsò. ɺʠʜʽʣʷʶʪʴʩʷ ʜʚʘ ʪʠʧʠ ñʩʦʣʦʜʢʠʭ 

ʤʽʩʮʴò ï ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʡ ʪʘ ʩʪʨʫʢʪʫʨʥʠʡ. ʉʝʜʠʤʝʥʪʘʮʽʡʥʠʡ ï ʮʝ ʤʦʨʩʴʢʽ 

ʙʘʨʠ, ʨʫʩʣʦʚʽ ʧʽʱʘʥʽ ʪʽʣʘ, ʜʝʣʴʪʦʚʽ ʚʽʜʢʣʘʜʠ ʪʘ ʽʥ., ʜʝ ʡʤʦʚʽʨʥʝ ʽʩʥʫʚʘʥʥʷ 

ʢʦʣʝʢʪʦʨʽʚ ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʦʨʠʩʪʽʩʪʶ ʪʘ ʧʨʦʥʠʢʥʽʩʪʶ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ 

ʤʽʩʮʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʝʡʩʤʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʦʧʠʩ ʪʘ ʧʝʪʨʦʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʝʨʥʫ 

ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʽʥ. ñʉʦʣʦʜʢʽ ʤʽʩʮʷò ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʠʧʫ ï ʮʝ ʜʽʣʷʥʢʠ 

ʧʽʜʚʠʱʝʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʧʦʨʽʜ, ʦʙʫʤʦʚʣʝʥʽ ʨʦʟʨʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʽ 
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ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʚʠʱʝʥʽ ʧʨʠʪʦʢʠ ʛʘʟʫ ʜʦ ʩʚʝʨʜʣʦʚʠʥ. ɺʦʥʠ ʚʠʜʽʣʷʶʪʴʩʷ 

ʛʝʦʬʽʟʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ. 

ʉʝʨʝʜ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ɺɺ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʽ ʛʘʟ ʤʝʪʘʥ 

ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ, ʚʠʜʦʙʫʪʦʢ ʷʢʦʛʦ ʩʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʪʝʞ ʰʚʠʜʢʦ 

ʥʘʨʦʱʫʻʪʴʩʷ. ʋ ʤʝʞʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʮʝ ʜʞʝʨʝʣʦ ʪʝʞ ʧʨʠʩʫʪʥʻ. ʆʜʥʘʢ, 

ʚʽʜʥʦʩʥʦ ʥʝʟʥʘʯʥʝ ʨʝʛʽʦʥʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ ʟʘ ʧʣʦʱʝʶ ʧʦʢʣʘʜʽʚ ʚʫʛʽʣʣʷ, 

ʥʝʚʠʩʦʢʘ ʨʝʩʫʨʩʥʘ ʙʘʟʘ ʛʘʟʫ ʤʝʪʘʥʫ ʫ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʤʫ ʚʫʛʽʣʴʥʦʤʫ 

ʙʘʩʝʡʥʽ (ʃɺɺɹ) ʟʥʘʯʥʦ ʥʠʞʯʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɼʦʥʝʮʴʢʠʤ ʚʫʛʽʣʴʥʠʤ ʙʘʩʝʡʥʦʤ 

ʩʪʘʚʣʷʪʴ ʡʦʛʦ ʫ ʨʦʟʨʷʜ ʥʝʧʨʠʚʘʙʣʠʚʠʭ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʽʚ. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʨʦʜʦʚʠʱ ʛʘʟʫ ʤʝʪʘʥʫ 

ʧʣʘʩʪʽʚ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʃɺɺɹ ʻ ʊʷʛʣʽʚʩʴʢʝ. ʆʮʽʥʢʘ ʧʨʦʛʥʦʟʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʛʘʟʫ ʤʝʪʘʥʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 7,5 ʤʣʨʜ. ʤ3. ɿʘ ʨʽʟʥʠʤʠ ʝʢʩʧʝʨʪʥʠʤʠ 

ʦʮʽʥʢʘʤʠ ʧʨʦʛʥʦʟʥʽ ʚʠʜʦʙʫʚʥʽ ʨʝʩʫʨʩʠ ʛʘʟʫ ʤʝʪʘʥʫ ʃɺɺɹ, ʧʨʠʫʨʦʯʝʥʦʛʦ ʜʦ 

ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 20 ʤʣʨʜ. ʤ3 [32;33;34]. ʅʘ 

ɼʝʨʞʘʚʥʦʤʫ ʙʘʣʘʥʩʽ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʟʘʧʘʩʠ ʛʘʟʫ ʤʝʪʘʥʫ  

ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ ʪʝʞ ʥʝ ʯʠʩʣʷʪʴʩʷ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥ̫ ʤ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʫʚʘʛʘ ʥʝ ʧʨʠʜʽʣʷʣʘʩʴ. 

ʂʨʽʤ ʧʝʨʝʣʽʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʧʨʦʩʪʦʨʦʚʝ ʚʠʜʽʣʝʥʥʷ 

ʚʽʜʢʣʘʜʽʚ, ʫ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʛʘʟ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʪʠʧʫ, ʚʝʣʠʢʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʶʪʴ ʛʝʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ, ʧʦʚôʷʟʘʥʽ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʘʙʦ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʦʙʤʝʞʝʥʥʷʤʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʽ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʘʞʣʠʚʠʭ 

ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ.  

     ʊʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʪʠʧʫ 

ʧʨʦʜʦʚʞʫʶʪʴ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʴ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʾʭ ʩʦʙʽʚʘʨʪʦʩʪʽ. ɿʦʢʨʝʤʘ, 

ʰʠʨʦʢʦ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʪʘʢ ʟʚʘʥʠʡ ʟʘʚʦʜʩʴʢʠʡ ʤʝʪʦʜ.  
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1.2 ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ 

 

ʋ ʩʢʣʘʜʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʦʢʨʘʾʥʠ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʠʨʽʟʥʷʶʪʴ ʪʝʢʪʦʥʽʯʥʽ ʩʪʨʫʢʪʫʨʠ: ʟʘʭʽʜʥʫ ʯʘʩʪʠʥʫ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, ʂʦʚʝʣʴʩʴʢʠʡ (ɺʦʣʠʥʩʴʢʠʡ) ʚʠʩʪʫʧ ʬʫʥʜʘʤʝʥʪʫ ʽʟ 

ʈʘʪʥʽʚʩʴʢʠʤ ʛʦʨʩʪʦʤ (ʘʙʦ ʇʨʠʧôʷʪʩʴʢʠʤ ʚʘʣʦʤ), ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʫ 

ʤʦʥʦʢʣʽʥʘʣʴ (ʧʣʠʪʫ, ʩʭʠʣ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ). ʋ ʨʠʬʝʡʩʴʢʦʤʫ 

(ʙʘʡʢʘʣʴʩʴʢʦʤʫ) ʧʦʚʝʨʩʽ ʥʘ ʧʽʚʥʦʯʽ ʨʦʟʤʽʱʝʥʠʡ ɺʦʣʠʥʦ-ʇʦʣʽʩʴʢʠʡ 

ʧʦʧʝʨʝʯʥʠʡ ʧʨʦʛʠʥ, ʷʢʠʡ ʻ ʛʠʨʣʦʚʦʶ ʯʘʩʪʠʥʦʶ ɺʦʣʠʥʦ-ʆʨʰʘʥʩʴʢʦʾ 

ʟʘʧʘʜʠʥʠ (ʘʚʣʘʢʦʛʝʥʫ), ʫ ʩʝʨʝʜʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦʤʫ (ʛʝʨʮʠʥʩʴʢʦʤʫ) ʧʦʚʝʨʩʽ ï 

ʃʴʚʽʚʩʴʢʠʡ ʧʘʣʝʦʟʦʡʩʴʢʠʡ ʧʨʦʛʠʥ [35;36]. ʅʘ ʬʦʨʤʫʚʘʥʥʷ ʢʘʣʝʜʦʥʩʴʢʦʛʦ 

ʧʦʚʝʨʭʫ ʚ ʨʝʛʽʦʥʽ, ʷʢ ʮʝ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʦʚʝʜʝʥʠʤʠ ʚ ʦʩʪʘʥʥʴʦʤʫ ʜʝʩʷʪʠʣʽʪʪʽ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ [37;38], ʥʘʡʚʘʞʣʠʚʽʰʫ ʨʦʣʴ ʚʽʜʽʛʨʘʣʦ ʫʪʚʦʨʝʥʥʷ ʟʦʥʠ 

ʊʝʡʩʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ (ʊʊɿ), ʷʢʘ ʫ ʚʠʛʣʷʜʽ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʛʨʘʙʝʥʫ 

ʧʨʦʩʪʷʛʣʘʩʷ ʩʫʙʧʘʨʘʣʝʣʴʥʦ ʜʦ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʛʦ ʢʨʘʶ ʧʣʘʪʬʦʨʤʠ ʚʽʜ 

ʇʽʚʥʽʯʥʦʛʦ ʜʦ ʏʦʨʥʦʛʦ ʤʦʨʷ [39]. 

ʅʘ ʢʘʣʝʜʦʥʩʴʢʦʤʫ ʝʪʘʧʽ ʟʘʭʽʜʥʘ ʟʦʥʘ ʧʝʨʠʢʨʘʪʦʥʥʠʭ ʦʧʫʩʢʘʥʴ 

ʧʣʘʪʬʦʨʤʠ ʜʦʩʷʛʣʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʧʨʦʩʪʷʛʣʘʩʷ ʚʽʜ ʄʦʣʜʦʚʠ ʜʦ 

ɹʘʣʪʽʡʩʴʢʦʛʦ ʤʦʨʷ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʾʾ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ 

ɹʘʣʪʽʡʩʴʢʦ-ʇʨʠʜʥʽʩʪʝʨʩʴʢʦʶ [40]. ʊʝʢʪʦʥʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʟʦʥʠ ʧʨʦʭʦʜʠʚ 

ʧʨʦʪʷʛʦʤ ʧʦʙʘʣʪʽʡʩʴʢʦʛʦ ʢʝʤʙʨʽʶ, ʦʨʜʦʚʠʢʫ, ʩʠʣʫʨʫ ʽ ʨʘʥʥʴʦʛʦ ʜʝʚʦʥʫ 

(ʣʦʭʢʦʚʩʴʢʦʛʦ ʚʽʢʫ). ɺʠʧʦʚʥʝʥʘ ʚʦʥʘ ʧʦʪʫʞʥʦʶ (ʜʦ 2500 ʤ) ʪʦʚʱʝʶ 

ʪʝʨʠʛʝʥʥʠʭ ʽ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ʢʘʣʝʜʦʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʚʩʝʨʝʜʠʥʽ ʷʢʦʛʦ 

ʚʩʪʘʥʦʚʣʝʥʽ ʧʝʨʝʨʚʠ, ʦʩʦʙʣʠʚʦ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʦʟʨʽʟʽʚ ʧʝʨʠʬʝʨʽʡʥʠʭ ʯʘʩʪʠʥ 

ʧʘʣʝʦʙʘʩʝʡʥʫ, ʟʦʢʨʝʤʘ, ʚʩʝʨʝʜʠʥʽ ʦʨʜʦʚʠʢʫ ʪʘ ʤʽʞ ʚʽʜʢʣʘʜʘʤʠ ʦʨʜʦʚʠʢʫ ʽ 

ʩʠʣʫʨʫ. ɺʦʜʥʦʯʘʩ ʥʽʜʝ ʥʝ ʚʩʪʘʥʦʚʣʝʥʽ ʟʥʘʯʥʽ ʢʫʪʦʚʽ ʘʙʦ ʘʟʠʤʫʪʘʣʴʥʽ 

ʥʝʟʛʽʜʥʦʩʪʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʫ 

ʦʙʣʷʤʽʚʢʠ ʧʣʘʪʬʦʨʤʠ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ. 

ʇʨʠʜʥʽʩʪʝʨʩʴʢʝ ʧʝʨʠʢʨʘʪʦʥʥʝ ʦʧʫʩʢʘʥʥʷ ʥʘʣʝʞʠʪʴ ʜʦ 

ʧʘʣʝʦʪʝʢʪʦʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʦʥʠ, ʫ ʷʢʠʭ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜʢʣʘʜʽʚ ʢʘʣʝʜʦʥʩʴʢʦʛʦ 
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ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. ʋ 

ʧʘʣʝʦʪʝʢʪʦʥʽʯʥʦʤʫ ʧʣʘʥʽ ʜʣʷ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʭʘʨʘʢʪʝʨʥʘ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʘ 

ʙʫʜʦʚʘ ï ʮʝ ʚʠʜʦʚʞʝʥʘ ʤʦʥʦʢʣʽʥʘʣʴ ʽʟ ʩʣʘʙʦ ʚʠʨʘʞʝʥʠʤʠ ʣʦʢʘʣʴʥʠʤʠ 

ʧʘʣʝʦʩʪʨʫʢʪʫʨʘʤʠ, ʚʽʜʦʢʨʝʤʣʝʥʠʤʠ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʨʦʟʣʦʤʘʤʠ ʟ ʨʽʟʥʠʤʠ 

ʘʤʧʣʽʪʫʜʘʤʠ ʪʘ ʯʘʩʦʤ ʧʦʯʘʪʢʫ ʫʪʚʦʨʝʥʥʷ. ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʛʝʦʩʪʨʫʢʪʫʨ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.1.2. 

ɿʘ ʧʨʦʩʪʷʛʘʥʥʷʤ ʚʠʨʽʟʥʷʶʪʴʩʷ ʨʦʟʣʦʤʠ ʜʽʘʛʦʥʘʣʴʥʽ ʪʘ ʦʨʪʦʛʦʥʘʣʴʥʽ. 

 

1 ï ʢʨʘʡʦʚʠʡ ʰʦʚ ʉɭʇ; 2 ï ʛʨʘʥʠʮʷ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ; 3 ï ʟʦʥʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʛʠʥʘʥʥʷ ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʧʝʨʠʢʨʘʪʦʥʫ; 4 ï ʚʠʭʦʜʠ ʧʦʣʽʩʴʢʦʾ ʩʝʨʽʾ ʥʘ 

ʜʦʤʝʟʦʟʦʡʩʴʢʦʤʫ ʟʨʽʟʽ; 5 - ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ; 6 ï ʬʣʽʰʦʚʽ ʂʘʨʧʘʪʠ; 7 ï ʬʨʦʥʪ 

ʥʘʩʫʚʫ ɺʥʫʪʨʽʰʥʴʦʾ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʥʘ ɿʦʚʥʽʰʥʶ; 8 ï ʦʩʥʦʚʥʽ ʨʦʟʣʦʤʠ. 

ʈʠʩ. 1.2 ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʛʝʦʩʪʨʫʢʪʫʨ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ 

[33]. 

ɼʣʷ ʧʝʨʰʠʭ ʟ ʥʠʭ ʭʘʨʘʢʪʝʨʥʝ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʝ (ʂʦʚʝʣʴʩʴʢʠʡ, 

ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʠʡ, ʃʫʮʴʢʠʡ) ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʝ ʧʨʦʩʪʷʛʘʥʥʷ 

(ʈʘʚʘ-ʈʫʩʴʢʠʡ, ɹʝʣʟ-ɹʘʣʫʯʠʥʩʴʢʠʡ, ʉʦʢʘʣʴʩʴʢʠʡ, ʅʦʚʦʚʦʣʠʥʩʴʢʠʡ), ʜʣʷ 

ʜʨʫʛʠʭ ï ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʝ (ʈʘʜʝʭʽʚ-ʈʦʛʘʪʠʥʩʴʢʠʡ, ʈʽʚʥʝʥʩʴʢʠʡ) ʽ 

ʩʫʙʰʠʨʦʪʥʝ (ʇʨʠʧôʷʪʩʴʢʠʡ, ʈʘʪʥʽʚʩʴʢʠʡ) (ʨʠʩ. 1.3). 
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ʋ ʤʝʞʘʭ ʧʝʨʠʢʨʘʪʦʥʫ ʤʝʪʘʤʦʨʬʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ʩʭʽʜʯʘʩʪʦ 

ʦʧʫʩʢʘʻʪʴʩʷ ʫ ʧʽʚʜʝʥʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ ʚʽʜ ʛʣʠʙʠʥʠ 0,2-0,25 ʢʤ ʥʘ 

ʋʢʨʘʾʥʩʴʢʦʤʫ ʱʠʪʽ, ʜʝ ʚʽʥ ʧʝʨʝʢʨʠʪʠʡ ʣʠʰʝ ʤʝʟʦʟʦʻʤ, ʜʦ ʛʣʠʙʠʥʠ 5-7 ʢʤ ʥʘ 

ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʪʘ ʟʘʭʦʜʽ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʤʦʥʦʢʣʽʥʘʣʽ (ʫ ʊʊɿ). ʋ 

ʩʪʨʫʢʪʫʨʽ ʧʦʚʝʨʭʥʽ ʬʫʥʜʘʤʝʥʪʫ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʠʨʽʟʥʷʶʪʴ 

(ʜʦ ʜʝʷʢʦʾ ʤʽʨʠ ʫʤʦʚʥʦ) ʪʝʢʪʦʥʽʯʥʽ ʝʣʝʤʝʥʪʠ: ʈʘʪʥʽʚʩʴʢʠʡ ʛʦʨʩʪʦʧʦʜʽʙʥʠʡ 

ʚʠʩʪʫʧ (ʚʽʜʦʤʠʡ ʪʘʢʦʞ ʷʢ ʃʫʢʽʚʩʴʢʦ-ʈʘʪʥʽʚʩʴʢʠʡ ʛʦʨʩʪ), ʇʨʠʧôʷʪʴʩʴʢʠʡ ʚʘʣ ʽ 

ʇʽʚʥʽʯʥʦʫʢʨʘʾʥʩʴʢʫ ʛʦʨʩʪʦʚʫ ʟʦʥʫ, ʂʦʚʝʣʴʩʴʢʠʡ ʚʠʩʪʫʧ ʬʫʥʜʘʤʝʥʪʫ, 

ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʫ ʤʦʥʦʢʣʽʥʘʣʴ [35;36].  

ʋ ʨʦʟʤʽʱʝʥʠʭ ʧʽʚʥʽʯʥʽʰʝ ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʦʛʦ ʨʦʟʣʦʤʫ 

ʪʝʢʪʦʥʽʯʥʠʭ ʝʣʝʤʝʥʪʘʭ ʨʦʟʨʽʟ ʧʣʘʪʬʦʨʤʦʚʦʛʦ ʧʦʢʨʠʚʫ ʩʢʣʘʜʝʥʠʡ ʧʦʨʦʜʘʤʠ 

ʨʠʬʝʡʩʴʢʦ- ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʪʘ ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ, ʧʽʚʜʝʥʥʽʰʝ ʚʽʜ ʥʴʦʛʦ 

(ʥʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʽʡ ʤʦʥʦʢʣʽʥʘʣʽ) ï ʪʘʢʦʞ ʽ ʚʽʜʢʣʘʜʘʤʠ ʜʝʚʦʥʫ, ʢʘʨʙʦʥʫ 

ʪʘ ʶʨʠ. ɼʣʷ ʧʨʠʣʝʛʣʦʾ ʜʦ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʯʘʩʪʠʥʠ ʦʢʨʘʾʥʠ ʧʣʘʪʬʦʨʤʠ 

ʭʘʨʘʢʪʝʨʥʝ ʟʘʣʷʛʘʥʥʷ ʝʨʦʟʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʥʘ 

ʛʣʠʙʠʥʘʭ ʜʦ 250 ʤ ʪʘ ʚʽʜʥʦʩʥʦ ʚʠʨʽʚʥʷʥʠʡ ʾʾ ʨʝʣʴʻʬ; ʣʠʰʝ ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ 

ʆʚʨʫʮʴʢʦʛʦ ʛʨʘʙʝʥʫ ʮʷ ʧʦʚʝʨʭʥʷ ʦʧʫʱʝʥʘ ʜʦ ʛʣʠʙʠʥʠ ʙʣʠʟʴʢʦ 1 ʢʤ. ɿʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʛʝʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚ ʝʨʦʟʽʡʥʽʡ ʧʦʚʝʨʭʥʽ 

ʬʫʥʜʘʤʝʥʪʫ ʦʢʨʘʾʥʠ ʧʣʘʪʬʦʨʤʠ ʚʠʨʽʟʥʷʶʪʴ ʥʠʟʢʫ ʚʽʜʥʦʩʥʦ ʧʽʜʥʷʪʠʭ ʪʘ 

ʦʧʫʱʝʥʠʭ ʤʝʛʘʙʣʦʢʽʚ, ʧʽʜʥʷʪʴ ʽ ʧʦʥʠʞʝʥʴ. 

ʈʘʪʥʽʚʩʴʢʠʡ ʛʦʨʩʪʦʧʦʜʽʙʥʠʡ ʚʠʩʪʫʧ, ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʧʽʚʥʦʯʽ ʙʽʣʷ 

ʢʦʨʜʦʥʫ ʟ ɹʽʣʦʨʫʩʩʶ ʪʘ ʇʦʣʴʱʝʶ, ʦʙʤʝʞʝʥʠʡ ʇʽʚʥʽʯʥʦ- ʪʘ 

ʇʽʚʜʝʥʥʦʨʘʪʥʽʚʩʴʢʠʤ ʨʦʟʣʦʤʘʤʠ, ʘʤʧʣʽʪʫʜʠ ʷʢʠʭ ʫ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʽʜ 100-150 ʤ ʜʦ 1000-1400 ʤ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʛʦʨʩʪ ʨʦʟʜʽʣʝʥʠʡ 

ʧʦʧʝʨʝʯʥʠʤʠ ʨʦʟʣʦʤʘʤʠ ʥʘ ʤʝʥʰʽ ʙʣʦʢʠ ʟ ʨʽʟʥʦʶ ʛʽʧʩʦʤʝʪʨʠʯʥʦʶ ʛʣʠʙʠʥʦʶ 

ʟʘʣʷʛʘʥʥʷ ʧʦʚʝʨʭʥʽ ʬʫʥʜʘʤʝʥʪʫ (ʚʽʜ 100 ʜʦ 1200 ʤ). ʋ ʥʘʡʙʽʣʴʰ ʧʽʜʥʷʪʠʭ 

ɼʫʙʨʦʚʠʮʴʢʦʤʫ ʪʘ ʈʘʪʥʽʚʩʴʢʦʤʫ ʙʣʦʢʘʭ ʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʬʫʥʜʘʤʝʥʪʫ 

ʟʘʣʷʛʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʤʝʟʦʟʦʻʤ. 

ʋ ʧʨʠʣʝʛʣʦʤʫ ʟ ʧʽʚʥʦʯʽ ʜʦ ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʦʛʦ ʨʦʟʣʦʤʫ 

(ʘʤʧʣʽʪʫʜʘ ʷʢʦʛʦ ʩʷʛʘʻ 2,0 ʢʤ) ʂʦʚʝʣʴʩʴʢʦʤʫ ʚʠʩʪʫʧʽ ʬʫʥʜʘʤʝʥʪʫ ʧʦʢʨʽʚʣʷ 
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ʜʦʨʠʬʝʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʟʘʣʷʛʘʻ ʥʘ ʛʣʠʙʠʥʘʭ 1-2,3 ʢʤ. 

ɻʝʦʣʦʛʦʧʦʰʫʢʦʚʠʤʠ ʨʦʙʦʪʘʤʠ ʥʘ ʥʴʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ ʥʠʟʢʫ ʧʽʜʥʷʪʴ (ʐʘʮʴʢʝ, 

ʃʶʙʦʤʣʴʩʴʢʝ ʪʘ ʆʚʘʜʥʽʚʩʴʢʝ), ʷʚʽʜʦʢʨʝʤʣʝʥʠʭ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ 

ʩʫʙʰʠʨʦʪʥʠʤʠ ʨʦʟʣʦʤʘʤʠ. 

 

1ïʛʨʘʥʠʮʷ ʋʑ; 2ïʛʨʘʥʠʮʷ ʃʇʇ; 3ïʛʨʘʥʠʮʷ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ; 

4ïʅʦʚʦʚʦʣʠʥʩʴʢʠʡ ʽ ʈʘʜʝʭʽʚ-ʈʦʛʘʪʠʥ-ʄʦʥʘʩʪʠʨʩʴʢʠʡ ʨʦʟʣʦʤʠ (ʟʦʥʘ 

ʊʝʡʩʩʝʡʨʝ-ʊʦʨʥʢʚʽʩʪʘ); 5ïʦʩʥʦʚʥʽ ʨʦʟʣʦʤʠ ʧʚ̔ʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ (2-2 

ïʃʫʮʴʢʦ-ɿʙʘʨʘʟʴʢʦ-ʂʘʤôʷʥʝʮʴ-ʇʦʣʽʴʩʴʢʠʡ; 3-3 ï ɻʦʨʦʜʦʮʴʢʦ-ʂʘʧʫʩʴʢʠʡ; 4-4 ï 

ʈʘʚʘ-ʈʫʩʴʢʠʡ; 5-5 ï ʈʽʚʥʝʥʩʴʢʦ-ɹʦʨʱʽʚʩʴʢʦ-ʅʦʚʦʩʽʣʢʽʚʩʴʢʠʡ); 6ïʦʩʥʦʚʥʽ ʨʦʟʣʦʤʠ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʽ ʩʫʙʰʠʨʦʪʥʦʛʦ ʥʘʧʨʷʤʢʫ; I ï ʉɭʇ: Iʜ ï ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʘ 

ʤʦʥʦʢʣʽʥʘʣʴ, I6 ï ʂʦʚʝʣʴʩʴʢʠʡ ʚʠʩʪʫʧ, Iʚ ï ɿʦʚʥʽʰʥʷ ʟʦʥʘ ʃʇʇ; II ï ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʘ 

ʧʣʘʪʬʦʨʤʘ: II8 ï ɺʥʫʪʨʽʰʥʷ ʟʦʥʘ ʃʇʇ, II6 ï ʄʽʣʽʾʚʩʴʢʘ ʟʦʥʘ; III  ï ʈʘʚʘ-ʈʫʩʴʢʘ ʟʦʥʘ ʟ 

ʥʘʢʣʘʜʝʥʦʶ ʃʴʚʽʚʩʴʢʦʶ ʤʫʣʴʜʦʶ; IV ï ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ. 

ʈʠʩ. 1.3 ʉʭʝʤʘ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ [30]. 
 

ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʘ ʤʦʥʦʢʣʽʥʘʣʴ, ʱʦ ʦʭʦʧʣʶʻ ʥʘʡʙʽʣʴʰʫ (ʟʘʚʜʦʚʞʢʠ 

200-220 ʢʤ) ʯʘʩʪʠʥʫ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʦʢʨʘʾʥʠ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ ʤʽʞ ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʠʤ ʨʦʟʣʦʤʦʤ ʥʘ ʧʽʚʥʦʯʽ ʪʘ 
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ʄʦʥʘʩʪʠʨʠʩʴʢʦ-ʊʝʪʝʨʝʚʩʴʢʠʤ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ, ʤʘʻ ʚʠʛʣʷʜ ʘʩʠʤʝʪʨʠʯʥʦʾ 

ʟʘʧʘʜʠʥʠ, ʨʦʟʰʠʨʝʥʦʾ (ʜʦ 170 ʢʤ) ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʪʘ ʟʚʫʞʝʥʦʾ ʥʘ 

ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ. ɰʾ ʬʫʥʜʘʤʝʥʪ ʨʦʟʜʨʽʙʥʝʥʠʡ ʧʦʧʝʨʝʯʥʠʤʠ ʪʘ ʜʽʘʛʦʥʘʣʴʥʠʤʠ 

ʨʦʟʣʦʤʘʤʠ ʥʘ ʨʽʟʥʽ ʟʘ ʚʝʣʠʯʠʥʦʶ ʪʘ ʛʣʠʙʠʥʦʶ ʦʧʫʩʢʘʥʥʷ ʜʨʫʛʦʨʷʜʥʽ ʙʣʦʢʠ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʦʧʫʱʝʥʽ ʙʣʦʢʠ ʨʦʟʤʽʱʝʥʽ ʤʽʞ ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʠʤ ʪʘ 

ʃʫʮʴʢʠʤ ʨʦʟʣʦʤʘʤʠ (ʉʪʠʨʩʴʢʠʡ ʤʝʛʘʙʣʦʢ), ʪʦʙʪʦ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ï ʃʴʚʽʚʩʴʢʦʛʦ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, 

ʥʘʢʣʘʜʝʥʦʾ ʥʘ ʨʠʬʝʡʩʴʢʠʡ ɺʦʣʠʥʦ-ʆʨʰʘʥʩʴʢʠʡ ʧʨʦʛʠʥ. ʉʪʠʨʩʴʢʝ 

ʛʨʘʙʝʥʦʧʦʜʽʙʥʝ ʦʧʫʩʢʘʥʥʷ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʨʦʟʜʽʣʝʥʝ ɺʽʪʦʥʽʟʴʢʠʤ ʪʘ 

ʃʦʢʘʯʠʥʩʴʢʠʤ ʨʦʟʣʦʤʘʤʠ ʥʘ ʙʣʦʢʠ ʟ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʤ ʧʨʦʩʪʷʛʘʥʥʷʤ: 

ʅʦʚʦʚʦʣʠʥʩʴʢʠʡ (ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ), ɻʦʨʦʭʽʚʩʴʢʠʡ (ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ) 

ʪʘ ɯʚʘʥʠʯʽʚʩʴʢʠʡ (ʤʽʞ ʥʠʤʠ). ɼʣʷ ʧʝʨʰʦʛʦ ʟ ʥʠʭ ʚʣʘʩʪʠʚʘ ʥʘʡʙʽʣʴʰʘ ʛʣʠʙʠʥʘ 

ʟʘʣʷʛʘʥʥʷ ʬʫʥʜʘʤʝʥʪʫ, ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ï ʚʽʜʥʦʩʥʘ ʧʽʜʥʷʪʽʩʪʴ ʬʫʥʜʘʤʝʥʪʫ ʪʘ 

ʨʦʟʚʠʪʦʢ ʧʨʠʨʦʟʣʦʤʥʠʭ ʚʘʣʦʧʦʜʽʙʥʠʭ ʧʽʜʥʷʪʴ (ʥʘʧʨʠʢʣʘʜ, ʊʫʤʠʥʩʴʢʠʡ ʪʘ 

ʃʦʢʘʯʠʥʩʴʢʠʡ ʚʘʣʠ). 

ɿʛʽʜʥʦ ʟ ʫʷʚʣʝʥʥʷʤʠ ʩʫʯʘʩʥʠʭ ʤʦʜʝʣʝʡ ʪʝʢʪʦʥʽʯʥʦʾ ʙʫʜʦʚʠ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʦʢʨʘʾʥʠ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ [35;36;41], ʫ ʾʾ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʫ ʯʘʩʪʠʥʫ ʤʽʞ ɹʝʣʟ-ɹʘʣʫʯʠʥʩʴʢʦ-ʈʘʜʝʭʽʚʩʴʢʠʤ ʨʦʟʣʦʤʦʤ ʪʘ 

ʘʣʴʧʽʡʩʴʢʦʶ ʩʧʦʨʫʜʦʶ ʂʘʨʧʘʪ ʚʢʣʠʥʝʥʘ ʤʦʣʦʜʘ ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʘ 

ʧʣʘʪʬʦʨʤʘ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ ʈʦʟʪʦʯʘʥʩʴʢʘ ʟʦʥʘ ʙʘʡʢʘʣʽʜ, ʈʘʚʘ-ʈʫʩʴʢʘ 

ʟʦʥʘ ʢʘʣʝʜʦʥʽʜ, ʘ ʪʘʢʦʞ ʂʦʭʘʥʽʚʩʴʢʘ ʟʦʥʘ ʽʟ ʩʘʣʘʾʨʩʴʢʠʤ ʯʘʩʦʤ ʢʦʥʩʦʣʽʜʘʮʽʾ. 

ɰʭʥʴʦʶ ʦʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʚʚʘʞʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʫ ʥʠʭ ʩʠʣʴʥʦ 

ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʽ ʜʠʩʣʦʢʦʚʘʥʠʭ ʧʦʪʫʞʥʠʭ ʪʝʨʠʛʝʥʥʠʭ ʪʦʚʱ 

ʚʝʥʜʩʴʢʦ-ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʪʘ ʩʠʣʫʨʽʡʩʴʢʦ-ʨʘʥʥʴʦʜʝʚʦʥʩʴʢʦʛʦ ʚʽʢʫ, ʷʢʽ ʫ 

ʧʝʨʠʬʝʨʽʡʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʃʴʚʽʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʽʤôʷʪʽ ʫ ʩʢʣʘʜʢʠ 

(ʅʝʩʪʝʨʦʚʩʴʢʘ ʛʨʫʧʘ ʩʢʣʘʜʦʢ). ʇʨʦʪʝ ʜʝʪʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʬʘʮʽʘʣʴʥʦʾ 

ʤʽʥʣʠʚʦʩʪʽ ʚʽʜʢʣʘʜʽʚ ʥʠʞʥʴʦʛʦ-ʩʝʨʝʜʥʴʦʛʦ ʧʘʣʝʦʟʦʶ ʪʘ ʢʦʨʝʣʷʮʽʻʶ ʾʭ 

ʨʦʟʨʽʟʽʚ ʫ ʮʠʭ ʟʦʥʘʭ ʧʝʨʝʨʘʭʦʚʘʥʽ ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ ʾʭ ʜʠʩʣʦʢʦʚʘʥʦʩʪʽ ʽ 

ʤʝʪʘʤʦʨʬʽʟʘʮʽʾ ʥʝ ʧʽʜʪʚʝʨʜʠʣʠʩʷ [38]. ɺʦʜʥʦʯʘʩ ʚʠʟʥʘʥʦ ʧʨʘʚʠʣʴʥʠʤ 

ʚʠʩʥʦʚʦʢ ɺ. ʄ. ʋʪʨʦʙʽʥʘ [42] ʧʨʦ ʪʝ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʢʫʪʽʚ ʥʘʭʠʣʫ ʫ 
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ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʧʦʨʦʜʘʭ ʟʫʤʦʚʣʝʥʘ ʙʣʠʟʴʢʽʩʪʶ ʨʦʟʢʨʠʪʠʭ ʨʦʟʨʽʟʽʚ ʜʦ ʟʦʥ 

ʨʦʟʣʦʤʽʚ. ʎʠʤʠ ʞ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ 

ʙʫʜʦʚʠ ʟʦʥʠ ʊʝʡʩʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ ʪʘ ʨʦʣʴ ʮʽʻʾ ʜʝʧʨʝʩʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʥʘ 

ʦʢʨʘʾʥʽ ʧʣʘʪʬʦʨʤʠ ʫ ʛʝʦʣʦʛʽʯʥʽʡ ʽʩʪʦʨʽʾ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. 

ɿʘʢʣʘʜʝʥʘ ʧʽʜ ʢʽʥʝʮʴ ʩʠʣʫʨʽʡʩʴʢʦʛʦ ʧʝʨʽʦʜʫ (ʫ ʧʨʞʠʜʦʣʴʩʴʢʦʤʫ ʚʽʮʽ) 

ʟʦʥʘ ʊʝʡʩʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ, ʷʢʘ ʚʽʜʦʤʘ ʪʘʢʦʞ ʷʢ ʊʨʘʥʩʻʚʨʦʧʝʡʩʴʢʘ ʰʦʚʥʘ 

ʟʦʥʘ [39], ʻ ʩʪʨʫʢʪʫʨʦʶ ʪʠʧʫ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʛʨʘʙʝʥʫ ʰʠʨʠʥʦʶ 50-75 ʢʤ, 

ʦʙʤʝʞʝʥʦʛʦ ʟ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʅʦʚʦʚʦʣʠʥʩʴʢʠʤ, ʟ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ ï 

ɺʝʣʠʢʦʣʶʙʽʥʩʴʢʠʤ ʨʦʟʣʦʤʘʤʠ. ɻʨʘʙʝʥ ʚʠʧʦʚʥʝʥʠʡ ʪʦʚʱʝʶ ʧʦʪʫʞʥʽʩʪʶ 

ʧʦʥʘʜ 2000 ʤ ʚʽʜʢʣʘʜʽʚ ʧʨʞʠʜʦʣʴʩʴʢʦ-ʝʤʩʴʢʦʛʦ ʚʽʢʫ (ʚʝʨʭʠ ʩʠʣʫʨʫ-ʥʠʞʥʽʡ 

ʜʝʚʦʥ). ɿʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʫʜʦʚʠ ʪʘ ʛʝʦʣʦʛiʯʥʦʾ iʩʪʦʨiʾ ʚʠʧʦʚʥʝʥʠʡ ʮiʻʶ 

ʧʦʪʫʞʥʦʶ (ʙʣʠʟʴʢʦ 2600 ʤ ʫ ʩʚʝʨʜʣʦʚʠʥi ɼʫʙʣʷʥʠ-4) ʪʝʨʠʛʝʥʥʦʶ ʪʦʚʱʝʶ 

ʩʠʣʫʨʫ-ʥʠʞʥʴʦʛʦ ʜʝʚʦʥʫ ʛʨʘʙʝʥ ʤʦʞʥʘ ʚiʜʥʝʩʪʠ ʜʦ ʩʪʨʫʢʪʫʨʠ ʪʠʧʫ ʧʘʩʠʚʥʦ 

ʚiʜʤʝʨʣʦʛʦ ʘʚʣʘʢʦʛʝʥʫ, ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʛʦ ʙʫʣʦ ʧʦʚôʷʟʘʥʝ ʟ ʚʠʥʠʢʥʝʥʥʷʤ 

ɼʘʪʩʴʢʦ-ʇʦʣʴʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʧʘʣʝʦʨʠʬʪʫ (ʥʘ ʪʝʨʠʪʦʨiʾ ʇʦʣʴʱi ʟʘ [41;43] 

ï ñʣiʥiʷ ʊʝʡʩʩʝʡʨʘ-ʊʦʨʥʢʚiʩʪʘò ʘʙʦ ñɼʘʪʩʴʢʦ-ʇʦʣʴʩʴʢʘ ʙʦʨʦʟʥʘò). ʉʘʤʝ ʚ ʟʦʥi 

ʡʦʛʦ ʨʦʟʤiʱʝʥʥʷ ʟʘʬiʢʩʦʚʘʥʠʡ [44] ʙiʣʴʰʠʡ ʩʪʫʧiʥʴ ʤʝʪʘʤʦʨʬiʟʤʫ 

ʦʨʛʘʥiʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʦʨʜʦʚʠʮʴʢʠʭ ʪʘ ʩʠʣʫʨiʡʩʴʢʠʭ ʚiʜʢʣʘʜʘʭ, ʟʫʤʦʚʣʝʥʠʡ 

ʪʝʧʣʦʤ ʛʣʠʙʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʠʤ ʧʨʦʛʨiʚʘʣʘʩʷ ʣiʪʦʩʬʝʨʘ ʧiʜ ʯʘʩ 

ʨʠʬʪʦʛʝʥʝʟʫ. ɺʩʝ ʮʝ ʜʘʻ ʧiʜʩʪʘʚʠ ʚiʜʭʠʣʠʪʠ ʷʢ ʧʦʤʠʣʢʦʚi ʧʘʣʝʦʪʝʢʪʦʥiʯʥi 

ʨʝʢʦʥʩʪʨʫʢʮiʾ ʪʠʭ ʛʝʦʣʦʛiʚ [2;6], ʷʢi ʚʚʘʞʘʶʪʴ ʜʥiʩʪʝʨʩʴʢʫ ʩʝʨiʶ ʦʨʦʛʝʥʥʦʶ 

ʬʦʨʤʘʮiʻʶ (ʤʦʣʘʩʦʶ), ʱʦ ʚʠʧʦʚʥʶʻ ʢʨʘʡʦʚʠʡ ʢʘʣʝʜʦʥʩʴʢʠʡ ʧʨʦʛʠʥ (ʪ.ʟ. 

ɹʦʷʥʝʮʴʢʠʡ). ʄʝʭʘʥiʟʤ ʫʪʚʦʨʝʥʥʷ ʟʛʘʜʘʥʦʛʦ ʧʘʣʝʦʨʠʬʪʫ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʤʦʜʝʣʽ, ʷʢʘ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʈʝʡʥʩʴʢʦʛʦ ʛʨʘʙʝʥʫ [44]. 

ʃʴʚʽʚʩʴʢʠʡ ʧʘʣʝʦʟʦʡʩʴʢʠʡ ʧʨʦʛʠʥ ï ʘʩʠʤʝʪʨʠʯʥʘ ʜʝʧʨʝʩʽʡʥʘ ʩʪʨʫʢʪʫʨʘ 

ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴʢʦʛʦ-ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ ʚʽʢʫ ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ 

ʇʨʠʜʥʽʩʪʝʨʩʴʢʦʛʦ ʦʧʫʩʢʘʥʥʷ (ʤʽʞ ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʠʤ ʨʦʟʣʦʤʦʤ ʪʘ 

ʇʦʜʽʣʴʩʴʢʠʤ ʚʠʩʪʫʧʦʤ), ʜʝ ʧʝʨʝʢʨʠʚʘʻ ʧʦʜʽʙʥʽ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ 

ɺʦʣʠʥʦ-ʆʨʰʘʥʩʴʢʫ ʟʘʧʘʜʠʥʫ ʪʘ ʟʦʥʫ ʊʝʡʩʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ (ʨʠʩ.1.3). ʇʨʦʛʠʥ 

ʚʠʧʦʚʥʝʥʠʡ ʪʦʚʱʝʶ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ ʽ ʚʝʨʭʥʴʦʛʦ 
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ʜʝʚʦʥʫ ʪʘ ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ, ʤʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʷʢʠʭ ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʩʪʨʫʢʪʫʨʠ ʧʝʨʝʚʠʱʫʻ 2000 ʤ. 

 

1.3  ʃʽʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

 

ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʪʝʨʠʪʦʨʽʾ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʦʩʘʜʦʚʽ ʫʪʚʦʨʝʥʥʷ 

ʚʝʨʭʥʴʦʛʦ ʧʨʦʪʝʨʦʟʦʶ (ʨʠʬʝʡ, ʚʝʥʜ), ʧʘʣʝʦʟʦʶ (ʢʝʤʙʨʽʡ, ʦʨʜʦʚʠʢ, ʩʠʣʫʨ, 

ʜʝʚʦʥ, ʢʘʨʙʦʥ), ʤʝʟʦʟʦʶ (ʶʨʘ, ʢʨʝʡʜʘ) ʪʘ ʢʘʡʥʦʟʦʶ (ʥʝʦʛʝʥ). ɺʦʥʠ ʟʘʣʷʛʘʶʪʴ 

ʥʘ ʘʨʭʝʡ-ʧʨʦʪʝʨʦʟʦʡʩʴʢʦʤʫ ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʬʫʥʜʘʤʝʥʪʽ, ʱʦ ʚʠʭʦʜʠʪʴ ʥʘ 

ʧʦʚʝʨʭʥʶ ʚ ʦʙʣʘʩʪʽ ʋʑ ʽ ʟʘʥʫʨʶʻʪʴʩʷ ʚ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ ʜʦ 

ʛʣʠʙʠʥʠ 8 ʢʤ ʥʘ ʛʨʘʥʠʮʽ ʟ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʤ ʧʨʦʛʠʥʦʤ, ʪʦʤʫ ʧʦʚʥʦʪʘ ʨʦʟʨʽʟʫ 

ʡ ʪʦʚʱʠʥʠ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʉʪʨʘʪʠʛʨʘʬʽʯʥʝ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʦʩʘʜʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʩʢʣʘʜ ʧʦʨʽʜ, ʾʭ 

ʬʘʮʽʘʣʴʥʽ ʟʤʽʥʠ ʽ ʟʘʤʽʱʝʥʥʷ ʚʠʚʯʝʥʽ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʦ (ʨʠʩ.1.4).  

ɸʨʭʝʡ ̔ ʧʘʣʝʦ-ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʛʨʘʥʽʪʘʤʠ, ʛʨʘʥʦʜʽʦʨʠʪʘʤʠ, ʙʽʦʪʠʪʦʚʠʤʠ, ʘʤʬʽʙʦʣʽʪʦʚʠʤʠ ʩʣʘʥʮʷʤʠ ʪʘ 

ʽʥʰʠʤʠ ʚʠʚʝʨʞʝʥʠʤʠ ʡ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ. 

ʆʩʘʜʦʚʠʡ ʢʦʤʧʣʝʢʩ ʧʦʯʠʥʘʻʪʴʩʷ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ 

ʨʠʬʝʡʩʴʢʦʾ (ʧʦʣʽʩʴʢʘ ʩʝʨʽʷ) ʽ ʚʝʥʜʩʴʢʦʾ (ʚʦʣʠʥʩʴʢʘ ʪʘ ʚʘʣʜʘʡʩʴʢʘ ʩʝʨʽʾ) 

ʩʠʩʪʝʤ.  

ʇʦʣʽʩʴʢʘ ʩʝʨʽʷ ʩʢʣʘʜʝʥʘ ʣʘʛʫʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ 

ʧʦʨʦʜʘʤʠ: ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ ʪʘ ʘʨʛʽʣʽʪʘʤʠ ʽʟ 

ʧʣʘʩʪʦʚʠʤʠ ʽʥʪʨʫʟʽʷʤʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ. ʅʘʡʧʦʚʥʽʰʝ ʚʦʥʠ ʨʦʟʚʠʥʫʪʽ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʪʝʨʠʪʦʨʽʾ, ʜʝ ʾʭ ʪʦʚʱʠʥʘ ʜʦʩʷʛʘʻ 1000 ʤ. 

ɺʦʣʠʥʩʴʢʘ ʩʝʨʽʷ ʪʦʚʱʠʥʦʶ ʜʦ 400 ʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ 

ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʧʽʨʦʢʣʘʩʪʠʯʥʠʭ ʧʦʨʽʜ (ʙʘʟʘʣʴʪʠ ʪʘ ʾʭ ʪʫʬʠ) ʟ ʧʘʯʢʦʶ 

ʩʪʨʦʢʘʪʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʛʨʘʚʝʣʽʪʽʚ ʽ ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʫ ʧʽʜʦʰʚʽ, ʚʘʣʜʘʡʩʴʢʘ 

(ʪʦʚʱʠʥʦʶ ʜʦ 500 ʤ) ï ʯʝʨʛʫʚʘʥʥʷʤ ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʡ ʘʨʛʽʣʽʪʽʚ. 

ʇʽʱʘʥʽ ʨʽʟʥʦʚʠʜʠ ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʦʢʨʝʤʠʭ ʩʚʽʪ. 

 ʂʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʦʰʠʨʝʥʽ ʧʦʚʩʶʜʥʦ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʘʣʪʽʡʩʴʢʦʶ 



46 
 

ʪʘ ʙʝʨʝʞʢʽʚʩʴʢʦʶ ʩʝʨʽʷʤʠ. ɺ ʧʽʜʦʰʚʽ ʧʝʨʰʦʾ ʚʠʨʽʟʥʷʶʪʴ ʛʦʨʠʟʦʥʪ 

ʨʽʚʥʝʥʩʴʢʠʭ ʧʽʩʢʦʚʠʢʽʚ ʪʦʚʱʠʥʦʶ ʜʦ 30-40 ʤ, ʚʠʱʝ ʧʦ ʨʦʟʨʽʟʫ ʤʽʩʪʷʪʴʩʷ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ. ɹʝʨʝʞʢʽʚʩʴʢʘ ʩʝʨʽʷ (ʩʝʨʝʜʥʷ ʽ ʚʝʨʭʥʷ ʯʘʩʪʠʥʠ 

ʢʝʤʙʨʽʶ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʝʨʛʫʚʘʥʥʷʤ ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʡ ʘʨʛʽʣʽʪʽʚ. 

ʇʽʩʢʦʚʠʢʠ ʢʚʘʨʮʦʚʽ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ, ʫ ʩʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ï ʩʝʨʝʜʥʴʦ- ʽ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʽ. ɺ ʥʘʧʨʷʤʢʫ ʟʽ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ ʟʤʝʥʰʫʻʪʴʩʷ ʟʝʨʥʠʩʪʽʩʪʴ, ʘ 

ʪʘʢʦʞ ʯʘʩʪʢʘ ʧʽʱʘʥʠʭ ʧʦʨʽʜ ʫ ʨʦʟʨʽʟʽ, ʧʽʩʢʦʚʠʢʠ ʫʱʽʣʴʥʶʶʪʴʩʷ, 

ʭʣʦʨʠʪʠʟʫʶʪʴʩʷ ʪʘ ʦʢʚʘʨʮʦʚʫʶʪʴʩʷ. ʂʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʽʜʜʘʚʘʣʠʩ ̫

ʝʨʦʟʽʡʥʦʤʫ ʨʦʟʤʠʚʫ. ɿ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ ʥʘ ʨʦʟʤʠʪʫ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʷʪʴ 

ʜʨʝʚʥʽʰʽ ʧʦʨʦʜʠ, ʪʦʤʫ ʟʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʦʩʷʛʘʻ 

900 ʤ ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ, ʘ ʚ ʥʘʧʨʷʤʢʫ ʜʦ ʋʑ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 

ʧʦʚʥʦʛʦ ʚʠʢʣʠʥʶʚʘʥʥʷ, ʫ ʮʴʦʤʫ ʞ ʥʘʧʨʷʤʢʫ ʟʤʝʥʰʫʻʪʴʩʷ ʪʦʚʱʠʥʘ ʢʦʞʥʦʛʦ 

ʝʣʝʤʝʥʪʫ ʨʦʟʨʽʟʫ. 

ʇʦʨʦʜʠ ʦʨʜʦʚʠʢʫ ʟʘʣʷʛʘʶʪʴ ʣʦʢʘʣʴʥʦ ʥʘ ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʢʝʤʙʨʽʶ ʽ 

ʩʢʣʘʜʝʥʽ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʶ ʪʦʚʱʝʶ (ʜʦ 105 ʤ). 

ʋʪʚʦʨʝʥʥʷ ʩʠʣʫʨʫ ʽʟ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʶ ʥʝʟʛʽʜʥʽʩʪʶ ʧʝʨʝʢʨʠʚʘʶʪʴ 

ʢʝʤʙʨʽʡ ʪʘ ʦʨʜʦʚʠʢ. ɺʦʥʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʢʠʪʘʡʛʦʨʦʜʩʴʢʠʡ ʽ ʙʘʛʦʚʠʮʴʢʠʡ 

ʛʦʨʠʟʦʥʪʠ (ʚʝʥʣʦʢʩʴʢʠʡ ʷʨʫʩ ʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ), ʤʘʣʠʥʦʚʝʮʴʢʠʡ ʛʦʨʠʟʦʥʪ 

(ʣʫʜʣʦʚʩʴʢʠʡ ʷʨʫʩ) ʽ ʩʢʘʣʴʩʴʢʠʡ (ʧʨʞʠʜʦʣʴʩʴʢʠʡ ʷʨʫʩ ʚʝʨʭʥʴʦʛʦ ʚʽʜʜʽʣʫ). 

ʉʢʣʘʜʝʥʽ ʚʦʥʠ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʘʧʥʷʢʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʪʦʚʱʠʥʦʶ 350-450 ʤ 

ʽ ʚʘʧʥʷʢʦʚʦ-ʛʣʠʥʠʩʪʠʤʠ ʪʦʚʱʠʥʦʶ ʜʦ 900 ʤ ʥʘ ʟʘʭʦʜʽ ʪʝʨʠʪʦʨʽʾ. ʋ ʩʭʽʜʥʽʡ 

ʯʘʩʪʠʥʽ ʥʘ ʫʩʪʫʧʽ ʩʭʠʣʫ ʋʑ ʚ ʙʘʛʦʚʠʮʴʢʦʤʫ, ʤʘʣʠʥʦʚʝʮʴʢʦʤʫ ʽ ʩʢʘʣʴʩʴʢʦʤʫ 

ʛʦʨʠʟʦʥʪʘʭ ʨʦʟʚʠʥʫʪʽ ʙʘʨôʻʨʥʽ ʨʠʬʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʠʤʠ ʦʨʛʘʥʦʛʝʥʥʠʤʠ 

ʚʘʧʥʷʢʘʤʠ ʪʘ ʚʪʦʨʠʥʥʠʤʠ ʜʦʣʦʤʽʪʘʤʠ. ɺ ʟʘʨʠʬʦʚʠʭ ʯʘʩʪʠʥʘʭ ʨʦʟʚʠʥʫʪʽ 

ʩʝʜʠʤʝʥʪʘʮʽʡʥʽ ʜʦʣʦʤʽʪʠ ʟʽ ʚʢʣʶʯʝʥʥʷʤʠ ʽ ʧʨʦʧʣʘʩʪʢʘʤʠ ʘʥʛʽʜʨʠʪʽʚ. ʎʷ 

ʩʤʫʛʘ ʨʦʟʚʠʪʢʫ ʙʘʨôʻʨʥʠʭ ʨʠʬʽʚ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʧʦ ʣʽʥʽʾ 

ʏʝʨʥʽʚʮ-̔ɹʫʯʘʯ-ʃʦʧʘʪʠʥ-ɻʦʨʦʭʽʚ-ʃʦʢʘʯʽ. ʉʠʣʫʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʙʝʟ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʾ ʧʝʨʝʨʚʠ ʟʤʽʥʶʶʪʴʩʷ ʜʝʚʦʥʩʴʢʠʤʠ. 

ʋ ʥʠʞʥʴʦʤʫ ʜʝʚʦʥʽ ʚʠʨʽʟʥʷʶʪʴ ʩʽʨʫ ʚʘʧʥʷʢʦʚʦ-ʪʝʨʠʛʝʥʥʫ ʪʠʚʝʨʩʴʢʫ ʽ 

ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʫ ʯʝʨʚʦʥʦʢʦʣʽʨʥʫ ʜʥʽʩʪʝʨʩʴʢʫ ʩʝʨʽʾ. ʊʦʚʱʠʥʠ ʧʦʨʽʜ ʥʠʞʥʴʦʛʦ 
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ʜʝʚʦʥʫ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 1500 ʤ ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʜʦ 450 ʤ ʫ ʩʭʽʜʥʽʡ, ʘ ʥʘ 

ʂʦʚʝʣʴʩʴʢʦʤʫ ʚʠʩʪʫʧʽ ï ʜʦ 100 ʤ ʫ ʟʚôʷʟʢʫ ʟ ʧʦʚʥʠʤ ʨʦʟʤʠʚʦʤ ʜʥʽʩʪʝʨʩʴʢʦʾ ʪʘ 

ʯʘʩʪʠʥʠ ʪʠʚʝʨʩʴʢʦʾ ʩʝʨʽʡ.  

ɺʽʜʢʣʘʜʠ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ ʟʘʣʷʛʘʶʪʴ ʥʝʟʛʽʜʥʦ ʥʘ ʨʽʟʥʦʚʽʢʦʚʠʭ 

ʫʪʚʦʨʝʥʥʷʭ ʥʠʞʥʴʦʛʦ. ʇʦ ʛʨʘʥʠʮʷʭ ʡʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʠʨʽʟʥʷʻʪʴʩʷ ʃʴʚʽʚʩʴʢʠʡ 

ʧʘʣʝʦʟʦʡʩʴʢʠʡ ʧʨʦʛʠʥ. ʊʦʚʱʠʥʘ ʧʦʨʽʜ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ ʟʨʦʩʪʘʻ ʥʘ 

ʧʽʚʜʝʥʴïʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʚʽʜ ʂʦʚʝʣʴʩʴʢʦʛʦ ʚʠʩʪʫʧʫ, ʚʽʜ 105 ʤ ʜʦ 170-230 ʤ. ʋ 

ʥʴʦʤʫ ʧʨʠʩʫʪʥʽ ʝʡʬʝʣʴʩʴʢʠʡ ʽ ʞʠʚʝʪʩʴʢʠʡ ʷʨʫʩʠ ʫ ʩʢʣʘʜʽ ʟʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʾ 

ʩʝʨʽʾ.  

ʈʦʟʨʽʟ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ ʧʦʯʠʥʘʻʪʴʩʷ ʣʦʧʫʰʘʥʩʴʢʦʶ ʩʚʽʪʦʶ ʟ 

ʙʘʟʘʣʴʥʦʶ ʧʘʯʢʦʶ ʪʦʚʱʠʥʦʶ ʜʦ 20 ʤ, ʧʨʝʜʩʪʘʚʣʝʥʦʶ ʧʽʩʢʦʚʠʢʘʤʠ, 

ʘʣʝʚʨʦʣʽʪʘʤʠ ʪʘ ʘʨʛʽʣʽʪʘʤʠ. ɰʾ ʧʝʨʝʢʨʠʚʘʻ ʣʦʧʫʰʘʥʩʴʢʘ ʩʚʽʪʘ. ʎʝ ʪʦʚʱʘ 

ʤʘʩʠʚʥʠʭ ʜʦʣʦʤʽʪʽʚ, ʜʦʣʦʤʽʪʦ-ʘʥʛʽʜʨʠʪʽʚ ʪʦʚʱʠʥʦʶ ʜʦ 40 ʤ, ʷʢʘ ʻ 

ʨʝʛʽʦʥʘʣʴʥʦ ʚʠʪʨʠʤʘʥʠʤ ʨʝʧʝʨʥʠʤ ʛʦʨʠʟʦʥʪʦʤ ʜʝʚʦʥʫ. ɺʠʱʝ ʟʘʣʷʛʘʶʪʴ 

ʧʽʜʣʠʧʩʴʢʘ, ʧʦʚʯʘʥʩʴʢʘ ʽ ʟʦʣʦʪʦʣʠʧʩʴʢʘ ʩʚʽʪʠ, ʩʢʣʘʜʝʥʽ ʯʝʨʛʫʚʘʥʥʷʤ 

ʚʘʧʥʷʢʽʚ, ʜʦʣʦʤʽʪʽʚ, ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʘʨʛʽʣʽʪʽʚ ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ 

ʜʦ 150 ʤ. ɿʘʢʽʥʯʫʻʪʴʩʷ ʨʦʟʨʽʟ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ ʙʘʪʷʪʠʮʴʢʦʶ ʩʚʽʪʦʶ 

ʪʦʚʱʠʥʦʶ ʜʦ 35 ʤ, ʩʢʣʘʜʝʥʦʶ, ʚ ʦʩʥʦʚʥʦʤʫ, ʘʨʛʽʣʽʪʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ 

ʘʣʝʚʨʦʣʽʪʽʚ ʽ ʜʦʣʦʤʽʪʽʚ.  

ɺʝʨʭʥʽʡ ʜʝʚʦʥ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʦʚʱʝʶ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ʬʨʘʥʩʴʢʦʛʦ ʡ 

ʬʘʤʝʥʩʴʢʦʛʦ ʷʨʫʩʽʚ, ʩʢʣʘʜʝʥʦʶ ʚʘʧʥʷʢʘʤʠ ʪʘ ʜʦʣʦʤʽʪʘʤʠ. ɺ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ 

ʨʘʡʦʥʘʭ ʫ ʧʦʢʨʽʚʣʽ ʧʦʷʚʣʷʶʪʴʩʷ ʧʨʦʧʣʘʩʪʢʠ ʘʨʛʽʣʽʪʽʚ ʽ ʧʽʩʢʦʚʠʢʽʚ. ʊʦʚʱʠʥʘ 

ʚʽʜʢʣʘʜʽʚ ʚʝʨʭʥʴʦʛʦ ʜʝʚʦʥʫ ʚ ʟʘʥʫʨʝʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʛʠʥʫ ʜʦʩʷʛʘʻ 1000 ʤ. 

ʈʦʟʨʽʟ ʧʘʣʝʦʟʦʶ ʚ ʤʝʞʘʭ ʧʨʦʛʠʥʫ ʟʘʚʝʨʰʫʻʪʴʩʷ ʪʦʚʱʝʶ ʢʘʨʙʦʥʫ, ʚ 

ʷʢʦʤʫ ʚʠʨʽʟʥʷʶʪʴ ʪʫʨʥʝʡʩʴʢʠʡ, ʚʽʟʝʡʩʴʢʠʡ, ʩʝʨʧʫʭʦʚʩʴʢʠʡ ʷʨʫʩʠ ʥʠʞʥʴʦʛʦ 

ʚʽʜʜʽʣʫ ʪʘ ʙʘʰʢʠʨʩʴʢʠʡ ʷʨʫʩ ï ʩʝʨʝʜʥʴʦʛʦ. ʎʝ ʪʦʚʱʘ ʩʽʨʦʢʦʣʽʨʥʠʭ, ʚʥʠʟʫ ï 

ʚʘʧʥʷʢʦ-ʪʝʨʠʛʝʥʥʠʭ, ʘ ʚʠʱʝ ï ʪʝʨʠʛʝʥʥʠʭ ʧʦʨʽʜ ʽʟ ʧʨʦʧʣʘʩʪʢʘʤʠ ʚʫʛʽʣʣʷ, ʷʢʽ 

ʫ ʚʽʟʝʡʩʴʢʦʤʫ ʷʨʫʩʽ ʤʘʶʪʴ ʧʨʦʤʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ (ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʠʡ 

ʚʫʛʽʣʴʥʠʡ ʙʘʩʝʡʥ) [45]. ʄʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʢʘʨʙʦʥʫ ï 1100 ʤ. 

ɺʽʜʢʣʘʜʠ ʧʘʣʝʦʟʦʶ ʟ ʚʝʣʠʢʦʶ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʶ ʽ ʢʫʪʦʚʦʶ ʥʝʟʛʽʜʥʽʩʪʶ 
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ʧʝʨʝʢʨʠʪʽ ʤʝʟʦʟʦʡʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʷʢʽ ʧʦʚʥʽʰʝ ʨʦʟʚʠʥʫʪʽ ʥʘ ʟʘʭʦʜʽ, ʜʝ ʾʭ 

ʪʦʚʱʠʥʘ ʜʦʩʷʛʘʻ 1600 ʤ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʨʠʛʝʥʥʦ-ʚʘʧʥʷʢʦʚʠʤʠ 

ʧʦʨʦʜʘʤʠ ʶʨʠ (ʚʽʜ ʦʢʩʬʦʨʜʫ ʜʦ ʪʠʪʦʥʫ) ʽ ʟʜʝʙʽʣʴʰʦʛʦ 

ʪʝʨʠʛʝʥʥʦ-ʚʘʧʥʷʢʦʚʠʤʠ ï ʥʠʞʥʴʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʢʨʝʡʜʠ (ʚʽʜ ʘʣʴʙʫ ʜʦ 

ʤʘʘʩʪʨʠʭʪʫ). ʅʘ ʤʦʥʦʢʣʽʥʘʣʴʥʦʤʫ ʩʭʠʣʽ ʋʑ ʨʦʟʚʠʥʫʪʽ ʪʽʣʴʢʠ 

ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʪʦʚʱʠʥʦʶ ʜʦ 100 ʤ. 

ʇʦʨʦʜʠ ʥʝʦʛʝʥʫ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʩʢʘʤʠ ʽʟ 

ʧʨʦʧʣʘʩʪʢʘʤʠ ʛʣʠʥ ʥʝʚʝʣʠʢʦʾ ʪʦʚʱʠʥʠ, ʟʘʪʝ ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʽ ʯʝʪʚʝʨʪʠʥʥʽ 

ʚʽʜʢʣʘʜʠ ʪʦʚʱʠʥʦʶ 0,3-0,5 ʤ. 

ʆʩʥʦʚʥʽ ʨʦʟʤʠʚʠ, ʢʫʪʦʚʽ ʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʥʝʟʛʽʜʥʦʩʪʽ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ʛʨʘʥʠʮʴ: ʥʠʞʥʽʡ ʧʨʦʪʝʨʦʟʦʡ-ʨʠʬʝʡ; ʨʠʬʝʡ-ʥʠʞʥʽʡ ʚʝʥʜ; ʥʠʞʥʽʡ 

ʚʝʥʜ-ʚʝʨʭʥʽʡ ʚʝʥʜ; ʢʝʤʙʨʽʡ-ʩʠʣʫʨ; ʥʠʞʥʽʡ ʜʝʚʦʥ-ʩʝʨʝʜʥʽʡ ʜʝʚʦʥ; ʚʝʨʭʥʽʡ 

ʜʝʚʦʥ-ʢʘʨʙʦʥ; ʧʘʣʝʦʟʦʡ-ʤʝʟʦʟʦʡ; ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡ. ʂʫʪʦʚʽ ʥʝʟʛʽʜʥʦʩʪʽ 

ʥʘʡʙʽʣʴʰʝ ʚʠʨʘʞʝʥʽ ʥʘ ʛʨʘʥʠʮʷʭ: ʢʝʤʙʨʽʡ-ʩʠʣʫʨ; ʧʘʣʝʦʟʦʡ-ʤʝʟʦʟʦʡ; 

ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡ. ʎʽ ʜʘʥʽ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ, ʷʢʽ 

ʚʠʢʣʠʢʘʣʠ ʚʠʱʝʚʢʘʟʘʥʽ ʥʝʟʛʽʜʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʦʣʦʞʝʥʥʷ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ 

ʧʦʨʽʜ ʚ ʨʦʟʨʽʟʽ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1.4.  
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ʂʘʨʧʘʪʠ, ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ
     ʽ ʃʴʚʽʚʩʴʢʠʡ ʧʨʦʛʠʥʠʂʦʚʝʣʴʩʴʢʝ ʧʽʜʥʷʪʪʷ

ɺʽʜʜʽʣ

ʉʚʽʪʘ ʉʚʽʪʘ

ʉ
ʝ
ʨ̫̔

ʉ
ʝ
ʨ̫̔

ʉ
ʠ
ʩʪ
ʝ
ʤ
ʘ

ʂʦʨʝʣʠʯʽʚʩʴʢʘ   28 ʤ

ʇʥʷʪʠʥʩʴʢʘ         39 ʤ

ʇʣʝʪʝʥʠʯʽʚʩʴʢʘ    29 ʤ

ñʊʦʚʱʘ
ʷʩʥʦʩʽʨʠʭ

ʽ ʩʪʨʦʢʘʪʠʭ
ʧʽʩʢʦʚʠʢʽʚò

      82 ʤ

ʊʝʡʩʘʨʽʚʩʴʢʘ      42 ʤ

ʂʣʠʥʽʚʩʴʢʘ           37 ʤ

ʋʪʽʭʦʚʠʯʽʚʩʴʢʘ      21 ʤ

ʈʦʛʽʟʥʝʥʩʴʢʘ       37 ʤ

ʂʫʥʽʚʩʴʢʘ            39 ʤ

ʃʠʩʷʪʠʯʽʚʩʴʢʘ     56 ʤ

ʉʣʠʚʥʠʮʴʢʘ         32 ʤ

ʂʠʾʚʝʮʴʢʘ            43 ʤ

ɹʝʨʝʞʥʠʮʴʢʘ       55 ʤ

ʇʨʠʣʙʠʯʽʚʩʴʢʘ      46 ʤ

ʈʦʜʘʪʠʯʽʚʩʴʢʘ       30 ʤ

ʉʚʠʪʷʟʴʢʘ
      102 ʤ

ʃʶʙʦʤʣʴʩʴʢʘ
        74 ʤ

ɼʦʤʽʥʦʧʽʣʴʩʴʢʘ
         130 ʤ

ʉʪʦʭʽʜʩʴʢʘ
       100 ʤ

ʈʽʚʥʝʥʩʴʢʘ
        32 ʤ

ʅʠʞʥʽʡ ʚʽʜʜʽʣ
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ɹ
ʝ
ʨ
ʝ
ʞ
ʢ
ʽ
ʚ
ʩ
ʴ
ʢ
ʘ
 
 
 
 
 
 
 
3
0
6
 
ʤ

ʂ
ʝ
ʤ
ʙ
ʨ̔
ʡ
ʩɹ
ʢʘ

ɹ
ʘ
ʣ
ʪ
ʽ
ʡ
ʩ
ʴ
ʢ
ʘ
 
 
 
1
3
2
 
ʤ

? ?

 

   a                    

  

      ʙ     

ʘ ï ʢʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ; ʙ ï ʩʠʣʫʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ. 

ʈʠʩ. 1.4 ʉʭʝʤʘ ʩʪʨʘʪʠʛʨʘʬʽʾ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ [30]. 
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ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 1  

1. ʇʦʢʣʘʜʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʻ ʫʥʽʢʘʣʴʥʦʶ ʚʫʛʣʝʚʦʜʥʝʚʦʶ ʩʠʩʪʝʤʦʶ, ʚ 

ʷʢʽʡ ʪʘ ʩʘʤʘ ʬʦʨʤʘʮʽʷ ʻ ʦʜʥʦʯʘʩʥʦ ʽ ʤʘʪʝʨʠʥʩʴʢʦʶ ʧʦʨʦʜʦʶ, ʽ 

ʧʦʨʦʜʦʶ-ʢʦʣʝʢʪʦʨʦʤ, ʽ ʧʦʨʦʜʦʶ-ʧʦʢʨʠʰʢʦʶ. ɻʘʟ ʩʢʫʧʯʫʻʪʴʩʷ ʚ ʧʦʨʘʭ ʪʘ 

ʘʜʩʦʨʙʫʻʪʴʩʷ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ (ʆʈ). ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ 

ʤʝʪʘʥʫ ʽ ʡʦʛʦ ʛʦʤʦʣʦʛʽʚ ʟ ʜʦʤʽʰʢʘʤʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʘʟʦʪʫ, ʩʽʨʢʦʚʦʜʥʶ, 

ʚʦʜʥʶ, ʛʝʣʽʶ, ʨʘʜʦʥʫ ʪʦʱʦ. ʉʢʫʧʯʝʥʥʷ ʛʘʟʫ ʤʘʶʪʴ ʟʥʘʯʥʽ ʛʝʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ, 

ʘʣʝ ʜʫʞʝ ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʣʫʯʝʥʥʷ (0,08-0,2).  

2. ɹʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʛʝʦʣʦʛʽʯʥʦʾ ʧʘʨʘʜʠʛʤʠ ʱʦʜʦ ʥʝʪʨʘʜʠʮʽʡʥʠʭ 

ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʦʩʚʦʻʥʥʷ ʩʧʨʠʷʶʪʴ ʚʽʜʢʨʠʪʪʶ ʥʦʚʠʭ 

ʨʦʜʦʚʠʱ ʚ ʦʩʚʦʻʥʠʭ  ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʘʭ.  

3. ɸʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚ ʧʨʦʤʠʩʣʦʚʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ 

ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʋʢʨʘʾʥʽ, ʜʝ ʮʷ ʧʨʦʙʣʝʤʘ ʜʦ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʤʘʡʞʝ ʥʝ 

ʨʦʟʛʣʷʜʘʣʘʩʷ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʚʠʚʯʝʥʥʷ. 

4. ʇʝʨʰʽ ʚʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ, ʘ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʨʦʙʠʣʠ 

ʨʝʘʣʴʥʠʤʠ ʾʭ ʧʨʦʤʠʩʣʦʚʠʡ ʚʠʜʦʙʫʪʦʢ. 

5. ɿʘʧʦʯʘʪʢʦʚʘʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ 

ʧʨʦʤʠʩʣʦʚʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ, ʷʢʽ 

ʧʦʚôʷʟʫʶʪʴʩʷ ʟ ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. 
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ʈʆɿɼɯʃ 2 

ɻɽʆʃʆɻʆ-ʇʈʆʄʀʉʃʆɺɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ʇɯɺʅɯʏʅʆ-ɿɸʍɯɼʅʆɰ ʆʂʈɸɰʅʀ ʉʍɯɼʅʆ-ɭɺʈʆʇɽʁʉʔʂʆɰ 

ʇʃɸʊʌʆʈʄʀ 

 

2.1 ʋʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʢʝʤʙʨʽʡʩʴʢʠʭ ʪʘ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 

 

ʅʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʦʢʨʘʾʥʽ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ 

ʧʝʨʝʚʘʞʥʦ ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ ʥʘʡʙʽʣʴʰʝ ʨʦʟʚʠʥʫʪʽ ʫ ʩʠʣʫʨʽ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʛʦ ʪʘ ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʛʠʥʽʚ, ʥʘʢʣʘʜʝʥʠʭ ʥʘ ʟʦʥʫ ʊʝʡʩʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ (ʨʠʩ. 2.1). ʉʭʽʜʥʘ ʤʝʞʘ ʾʭ 

ʧʦʰʠʨʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʋʩʪʠʣʫʛ-ʈʦʛʘʪʠʥʩʴʢʦʶ ʟʦʥʦʶ ʨʦʟʣʦʤʽʚ, ʫ 

ʷʢʽʡ ʚ ʽʟʦʭʨʦʥʥʠʭ ʪʦʚʱʘʭ ʧʦʯʠʥʘʶʪʴ ʧʝʨʝʚʘʞʘʪʠ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʽ ʪʘ 

ʯʠʩʪʦ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ. ʇʝʨʝʚʘʞʥʦ ʛʣʠʥʠʩʪʽ ʨʦʟʨʽʟʠ ʨʦʟʢʨʠʪʽ ʥʝʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʠʯʦʤʫ ʟ ʥʝʟʥʘʯʥʠʤ ʚʠʥʦʩʦʤ ʢʝʨʥʘ (ʨʠʩ. 

2.2). ʇʨʦʪʝ ʧʦʽʥʪʝʨʚʘʣʴʥʽ ʡʦʛʦ ʚʽʜʙʦʨʠ ʜʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʯʽʪʢʫ ʫʷʚʫ ʧʨʦ 

ʣʽʪʦʬʘʮʽʾ, ʨʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʪʘ ʫʤʦʚʠ ʟʘʣʷʛʘʥʥʷ ʚʽʜʢʣʘʜʽʚ, ʘ ʜʽʘʛʨʘʤʠ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʨʦʪʘʞʫ ʩʚʝʨʜʣʦʚʠʥ ʜʦʟʚʦʣʷʶʪʴ ʦʜʥʦʟʥʘʯʥʦ ʧʦʨʽʚʥʶʚʘʪʠ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʧʽʜʨʦʟʜʽʣʠ ʪʘ ʽʟʦʭʨʦʥʥʽ ʣʽʪʦʣʦʛʽʯʥʽ ʧʘʯʢʠ, ʚʠʟʥʘʯʘʪʠ ʾʭʥʶ 

ʪʦʚʱʠʥʫ ʡ ʦʩʦʙʣʠʚʦʩʪʽ ʣʘʪʝʨʘʣʴʥʠʭ ʟʘʤʽʱʝʥʴ. ɺʠʟʥʘʯʝʥʥʷ ʚʽʢʫ ʛʣʠʥʠʩʪʠʭ 

ʪʦʚʱ ʟʜʝʙʽʣʴʰʦʛʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʥʘʭʽʜʢʘʭ ʫ ʥʠʭ ʛʨʘʧʪʦʣʽʪʽʚ, ʢʦʨʝʣʷʮʽʷ ʞ 

ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʪʘ ʢʘʨʙʦʥʘʪʥʠʭ ʨʦʟʨʽʟʽʚ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʧʨʦʚʝʨʩʪʢʽʚ ʪʫʬʽʪʽʚ ʪʘ ʤʝʪʘʙʝʥʪʦʥʽʪʦʚʠʭ ʛʣʠʥ [1;2]. 

ʅʠʞʥʽʡ ʧʘʣʝʦʟʦʡ. ʂʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʦʢʨʘʾʥʽ 

ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʨʦʟʢʨʠʪʽ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʫ ʃʴʚʽʚʩʴʢʦʤʫ 

ʧʘʣʝʦʟʦʡʩʴʢʦʤʫ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʘʭ, ʥʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʽʡ 

ʤʦʥʦʢʣʽʥʘʣʽ ʪʘ ʂʦʚʝʣʴʩʴʢʦʤʫ ʚʠʩʪʫʧʽ ʬʫʥʜʘʤʝʥʪʫ. ɼʣʷ ʮʠʭ ʨʝʛʽʦʥʽʚ 

ʭʘʨʘʢʪʝʨʥʘ ʙʣʦʢʦʚʘ ʙʫʜʦʚʘ ʟ ʨʽʟʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ. 

ʅʘ ʙʽʣʴʰʽʡ ʪʝʨʠʪʦʨʽʾ (ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʘʭ) 

ʚʽʜʢʣʘʜʠ ʢʝʤʙʨʽʡʩʴʢʦʾ ʩʠʩʪʝʤʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʣʠʙʠʥʘʭ ʚʽʜ ʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʜʦ 
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ʧʦʥʘʜ 4500 ʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʦʨʜʦʚʠʮʴʢʠʤʠ (ʨʠʩ. 2.3, ʪʘʙʣ. 2.1), ʜʝ 

ʩʢʣʘʜʘʶʪʴ ʟ ʥʠʤʠ ʻʜʠʥʠʡ ʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦ ʙʝʟʧʝʨʝʨʚʥʠʡ ʨʦʟʨʽʟ [3]. ʅʘ 

ʂʦʚʝʣʴʩʴʢʦʤʫ ʧʽʜʥʷʪʪʽ ʫ ʧʽʜʚʠʱʝʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʚʦʥʠ ʨʦʟʢʨʠʪʽ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʥʘ ʥʝʟʥʘʯʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʚʽʜʤʽʪʢʘʭ ʧʽʜ ʤʝʟʦʟʦʡʩʴʢʠʤʠ, 

ʩʠʣʫʨʽʡʩʴʢʠʤʠ, ʦʨʜʦʚʠʮʴʢʠʤʠ ʪʘ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ɺ ʫʩʽʭ 

ʨʦʟʨʽʟʘʭ, ʢʨʽʤ ʩʭʽʜʥʦʾ ʧʨʠʙʝʨʝʞʥʦʾ ʩʤʫʛʠ, ʪʦʚʱʘ ʢʝʤʙʨʽʶ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦ 

ʟʛʽʜʥʦ ʣʝʞʠʪʴ ʥʘ ʧʦʨʦʜʘʭ ʢʘʥʠʣʽʚʩʴʢʦʾ ʩʚʽʪʠ ʚʝʨʭʥʴʦʛʦ ʧʨʦʪʝʨʦʟʦʶ. 

ʉʫʙʩʠʜʝʥʮʽʷ ʚʽʜʙʫʚʘʣʘʩʷ ʚ ʻʜʠʥʦʤʫ ʙʘʩʝʡʥʽ, ʛʣʠʙʠʥʘ ʷʢʦʛʦ ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʫ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ. ʋ ʮʴʦʤʫ ʞ ʥʘʧʨʷʤʽ ʟʤʽʥʶʶʪʴʩʷ ʬʘʮʽʾ ï 

ʚʽʜ ʧʨʠʙʝʨʝʞʥʦʤʦʨʩʴʢʠʭ ʧʽʱʘʥʠʭ ʜʦ ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʠʭ. 

ʋ ʥʘʡʧʦʚʥʽʰʠʭ ʨʦʟʨʽʟʘʭ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʢʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʩʽʤʠ ʪʨʴʦʤʘ ʚʽʜʜʽʣʘʤʠ. ʅʠʞʥʴʦʢʝʤʙʨʽʡʩʴʢʘ ʯʘʩʪʠʥʘ ʩʢʣʘʜʝʥʘ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʪʘ ʘʣʝʚʨʦʣʽʪʘʤʠ ʟ ʧʨʦʚʝʨʩʪʢʘʤʠ ʘʨʛʽʣʽʪʽʚ. 

ʌʘʫʥʽʩʪʠʯʥʽ ʨʝʰʪʢʠ ʚ ʥʠʭ ʪʨʘʧʣʷʶʪʴʩʷ ʜʫʞʝ ʨʽʜʢʦ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʦʜʠʥʠʯʥʠʤʠ ʪʨʠʣʦʙʽʪʘʤʠ, ʙʝʟʟʘʤʢʦʚʠʤʠ ʙʨʘʭʽʦʧʦʜʘʤʠ ʪʘ ʛʽʦʣʽʪʘʤʠ. ɼʣʷ 

ʢʦʨʝʣʷʮʽʾ ʮʠʭ ʚʽʜʢʣʘʜʽʚ, ʷʢ ʽ ʚʩʴʦʛʦ ʢʝʤʙʨʽʶ, ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʘʢʨʠʪʘʨʭʠ [4]. 

ɼʦ ʩʝʨʝʜʥʴʦʛʦ-ʚʝʨʭʥʴʦʛʦ ʢʝʤʙʨʽʶ ʚʭʦʜʠʪʴ ʥʝʨʦʟʯʣʝʥʦʚʘʥʘ ʪʦʚʱʘ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ ʟ ʧʨʦʚʝʨʩʪʢʘʤʠ ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ 

ʘʨʛʽʣʽʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʽ ʪʦʚʱʠʥʘ ʷʢʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ. ʋ 

ʧʨʠʙʝʨʝʞʥʽʡ ʩʭʽʜʥʽʡ ʩʤʫʟʽ ʫ ʨʦʟʨʽʟʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʬʘʮʽʾ ʜʶʥʥʠʭ ʧʽʩʢʽʚ, ʫ 

ʟʘʭʽʜʥʽʡ (ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʘʭ) ï 

ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʽ ʬʘʮʽʾ ʟʘʥʫʨʝʥʦʾ ʯʘʩʪʠʥʠ ʰʝʣʴʬʫ. ɿ ʬʘʫʥʽʩʪʠʯʥʠʭ ʨʝʰʪʦʢ ʚ 

ʥʠʭ ʟʥʘʡʜʝʥʽ ʦʜʠʥʠʯʥʽ ʪʨʠʣʦʙʽʪʠ, ʛʽʦʣʽʪʠ ʽ ʙʝʟʟʘʤʢʦʚʽ ʙʨʘʭʽʦʧʦʜʠ [5]. 

ʈʦʟʨʽʟ ʥʠʞʥʴʦʛʦ ʧʘʣʝʦʟʦʶ ɼʥʽʩʪʝʨʩʴʢʦʛʦ ʧʝʨʠʢʨʘʪʦʥʫ ʟʘʚʝʨʰʫʶʻʪʴʩʷ 

ʚʽʜʢʣʘʜʘʤʠ ʦʨʜʦʚʠʢʫ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʟ ʢʝʤʙʨʽʡʩʴʢʠʤʠ ʙʝʟʧʝʨʝʨʚʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘʚʝʨʩʪʚʫʚʘʥʴ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʽ ʨʽʟʥʫ ʪʨʠʚʘʣʽʩʪʴ 

ʜʝʥʫʜʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʱʦ ʥʘʩʪʫʧʠʚ ʫ ʧʽʟʥʴʦʤʫ ʦʨʜʦʚʠʢʫ ʽ ʪʨʠʚʘʚ ʜʦ 

ʧʽʟʥʴʦʛʦ ʣʘʥʜʦʚʝʨʽ (ʩʭʽʜʥʽʰʝ ɻʦʨʦʜʦʮʴʢʦʛʦ ʨʦʟʣʦʤʫ) ʪʘ ʜʦ ʙʘʡʦʩʫ (ʟʘʭʽʜʥʽʰʝ 

ʮʴʦʛʦ ʨʦʟʣʦʤʫ), ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʘ ʪʦʚʱʘ ʙʫʣʘ ʧʦʤʽʪʥʦ ʝʨʦʜʦʚʘʥʘ ʣʠʰʝ ʫ 
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ʧʝʨʠʬʝʨʽʡʥʠʭ ʩʭʽʜʥʠʭ ʜʽʣʷʥʢʘʭ (ʥʘ ʂʦʚʝʣʴʩʴʢʦʤʫ ʚʠʩʪʫʧʽ ʪʘ ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʽ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ), ʜʝ ʫ ʨʦʟʨʽʟʘʭ ʚʽʜʩʫʪʥʽ ʚʽʜʢʣʘʜʠ ʦʨʜʦʚʠʢʫ ʽ ʯʘʩʪʠʥʠ 

ʢʝʤʙʨʽʶ, ʘʙʦ ʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʽʣʴʢʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʝʨʝʨʚ ʨʽʟʥʦʾ 

ʪʨʠʚʘʣʦʩʪʽ. ʅʘ ʦʨʜʦʚʠʢ ʧʨʠʧʘʜʘʻ ʨʽʟʢʘ ʟʤʽʥʘ ʫ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚʘʭ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʥʘ ʚʩʽʡ ʦʢʨʘʾʥʽ ʧʣʘʪʬʦʨʤʠ ï ʛʦʣʦʚʥʦ ʪʝʨʠʛʝʥʥʝ 

ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚ ʘʨʝʥʽʟʴʢʦʤʫ ʯʘʩʽ ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʝ 

[4]. 

 

1-3 Ƅ ʩʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ (1-ʩʠʣʫʨʫ, 2-ʪʠʚʝʨʩʴʢʦʛʦ 

ʥʘʜʛʦʨʠʟʦʥʪʫ, 3-ʜʥʽʩʪʝʨʩʴʢʦʾ ʩʝʨʽʾ ʘʙʦ ʦʣʜ-ʨʝʜʫ); 4 Ƅ ʟʘʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ 

ʚʽʜʢʣʘʜʽʚ ʩʠʣʫʨʫ ʽ ʜʝʚʦʥʫ; 5 Ƅ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 

(ʤʝʞʽ ʃʴʚʽʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ); 6 Ƅ ʟʦʥʠ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ; 7 Ƅ ʨʦʟʤʽʱʝʥʥʷ 

ʙʽʦʛʝʨʤʦʚʠʭ ʙʘʨôʻʨʽʚ (ɸ-ʙʘʛʦʚʠʮʴʢʦʛʦ, ɺ-ʤʘʣʠʥʦʚʝʮʴʢʦʛʦ (ʢʦʥʽʚʩʴʢʦʛʦ), 

ʉ-ʩʢʘʣʴʩʴʢʦʛʦ (ʽʩʘʢʦʚʝʮʴʢʦʛʦ) ʚʽʢʫ); 8 Ƅ ʩʚʝʨʜʣʦʚʠʥʠ; 9 Ƅ ʨʘʡʦʥ ʜʦʩʣʽʜʞʝʥʴ; ʊʊɿ 

Ƅ ʟʦʥʘ ʊʝʡʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ. 

ʈʠʩ.2.1 ʂʘʨʪʘ ʧʦʰʠʨʝʥʥʷ ʬʘʮʽʡ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ [6]. 
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1-3 Ƅ ʩʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ (1-ʩʠʣʫʨʫ, 2-ʪʠʚʝʨʩʴʢʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʫ, 

3-ʜʥʽʩʪʝʨʩʴʢʦʾ ʩʝʨʽʾ); 4 Ƅ ʟʘʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʩʠʣʫʨʫ ʽ ʜʝʚʦʥʫ; 5 Ƅ ʤʝʞʘ 

ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ; 6 Ƅ ʨʦʟʣʦʤʠ; 7 Ƅ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʈʠʩ. 2.2 ʂʘʨʪʘ ʧʦʰʠʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ [7]. 
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ʋ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʘʣʝʦʙʘʩʝʡʥʫ (ʥʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʽʡ ʤʦʥʦʢʣʽʥʘʣʽ) 

ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʪʦʚʱʘ ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʠʭ ʚʘʧʥʷʢʽʚ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 50-60 

ʤ (ʩʚ. ʃʠʪʦʚʝʞ-1, ʉʦʢʘʣʴ-1, ʉʪʨʝʤʽʥʴ-1, ɼʫʙʣʷʥʠ-4). ʋ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʤʫ 

ʧʨʦʛʠʥʽ ʪʘʢʽ ʞ ʚʘʧʥʷʢʠ ʧʦʪʫʞʥʽʩʪʶ ʜʦ ʢʽʣʴʢʦʭ ʤʝʪʨʽʚ ʨʦʟʢʨʠʪʽ ʣʠʰʝ 

ʩʚʝʨʜʣʦʚʠʥʦʶ ɺʝʨʯʘʥʠ-1 ʙʽʣʷ ʉʪʨʠʷ. ʈʦʟʨʽʟʠ ʦʨʜʦʚʠʢʫ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ 

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʽ ʚ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪʘʭ (ʩʚ. 

ɼʦʙʨʦʤʠʣʴ-ʉʪʨʽʣʴʙʠʯʽ-33) ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʥʷʪʢʦʚʦ ʪʝʨʠʛʝʥʥʠʤ ʩʢʣʘʜʦʤ 

(ʘʨʛʽʣʽʪʠ ʡ ʘʣʝʚʨʦʣʽʪʠ). ʋ ʙʽʣʴʰʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥ ʫ ʃʴʚʽʚʩʴʢʦʤʫ (ʮʝʥʪʨʘʣʴʥʘ 

ʯʘʩʪʠʥʘ) ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʘʭ ʪʦʚʱʠʥʘ ʨʦʟʨʽʟʫ ʦʨʜʦʚʠʢʫ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 132-145 ʤ (ʪʘʙʣ. 2.1). ɺʩʪʘʥʦʚʣʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʥʘʷʚʥʦʩʪʽ ʙʝʟʧʝʨʝʨʚʥʠʭ ʨʦʟʨʽʟʽʚ ʢʝʤʙʨʽʶ-ʦʨʜʦʚʠʢʫ ʧʽʜ ʶʨʦʶ ʚ ʂʦʭʘʥʽʚʩʴʢʽʡ ʽ 

ʂʨʫʢʝʥʠʮʴʢʽʡ ʟʦʥʘʭ ʪʘ ʫ ʉʢʣʘʜʯʘʩʪʠʭ ʂʘʨʧʘʪʘʭ (ʩʚ. ʇʦʩʘʜʘ-1, ʏʠʞʢʠ-1, 2, 

ɼʦʙʨʦʤʠʣʴ-ʉʪʨʽʣʴʙʠʯʽ-33) ʟ ʪʘʢʠʤʠ ʩʘʤʠʤʠ ʧʦʚʥʦʪʦʶ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʶ 

ʥʘʚʝʨʩʪʚʫʚʘʥʴ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ ʧʨʦʛʠʥʫ ʽ ʥʘ ʧʣʘʪʬʦʨʤʽ [8], ʣʠʰʝ 

ʩʧʨʦʩʪʦʚʫʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʥʘ ʟʘʭʽʜ ʚʽʜ ʂʨʘʢʦʚʝʮʴʢʦʛʦ ʨʦʟʣʦʤʫ 

ʧʝʨʝʢʨʠʪʦʾ ʥʝʦʛʝʥʦʤ ʛʽʧʦʪʝʪʠʯʥʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʧʦʨʫʜʠ ʃʝʞʘʡʩʴʢʦʛʦ ʤʘʩʠʚʫ 

ʪʘ ʧʨʦ ʡʦʛʦ ʟʥʘʯʥʫ ʨʦʣʴ ʷʢ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ 

ʂʘʨʧʘʪʩʴʢʫ ʛʝʦʩʠʥʢʣʽʥʘʣʴ. ʊʘʢʠʡ ʚʠʩʥʦʚʦʢ ʫ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʟʘʧʝʨʝʯʫʻ 

ʥʘʷʚʥʦʩʪʽ ʚʽʜʢʣʘʜʽʚ ʚʝʥʜʫ ʽ ʨʠʬʝʶ ʚ ʙʫʜʴ-ʷʢʽʡ ʯʘʩʪʠʥʽ ʧʨʦʛʠʥʫ, ʘʣʝ ʟʘʣʷʛʘʶʪʴ 

ʚʦʥʠ ʥʝ ʧʽʜ ʥʝʦʛʝʥʦʤ, ʘ ʧʽʜ ʢʝʤʙʨʽʻʤ ʽ, ʷʢ ʚʠʜʥʦ ʟ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʽʟʽʚ, ʙʝʟ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʾ ʧʝʨʝʨʚʠ ʤʽʞ ʥʠʤʠ. 

ʉʝʨʝʜʥiʡ ʧʘʣʝʦʟʦʡ ʫ ʛʝʦʣʦʛiʯʥiʡ iʩʪʦʨiʾ ɺʦʣʠʥʦ-ʇʦʜiʣʴʩʴʢʦʾ ʦʢʨʘʾʥʠ 

ʉʭiʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʪʘ ʧʨʠʣʝʛʣʦʾ ʯʘʩʪʠʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ ʟʘʡʤʘʻ ʦʩʦʙʣʠʚʝ ʤiʩʮʝ. ɿ ʥʠʤ ʧʦʚôʷʟʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʦʾ 

ʨiʟʥʦʬʘʮiʘʣʴʥʦʾ ʪʦʚʱi ʩʠʣʫʨʫ ʡ ʜʝʚʦʥʫ, ʷʢʘ ʨiʟʢʦ ʚiʜʨiʟʥʷʻʪʴʩʷ ʚiʜ ʩʪʘʨʰʠʭ 

ʪʘ ʧʝʨʝʢʨʠʚʥʠʭ ʚiʜʢʣʘʜiʚ i ʻ ʚiʜʦʙʨʘʞʝʥʥʷʤ ʛʝʦʣʦʛiʯʥʠʭ ʧʨʦʮʝʩiʚ, ʱʦ 

ʚiʜʙʫʚʘʣʠʩʷ ʥʘ ʢʨʘʶ ʧʣʘʪʬʦʨʤʠ ʧʨʠ ʾʾ ʧʝʨʝʭʦʜi ʚiʜ ʢʘʣʝʜʦʥʩʴʢʦʛʦ ʜʦ 

ʛʝʨʮʠʥʩʴʢʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ. ʍʘʨʘʢʪʝʨ ʪʘ iʥʪʝʥʩʠʚʥiʩʪʴ ʮʠʭ ʧʨʦʮʝʩiʚ 

ʚʠʟʥʘʯʘʣʠʩʷ ʨʦʟʤiʱʝʥʥʷʤ ʨʝʛiʦʥʫ, ʷʢʠʡ ʫ ʪʝʢʪʦʥiʯʥʦʤʫ ʚiʜʥʦʰʝʥʥi ʥʘʣʝʞʘʚ 



60 
 

ʜʦ ʟʦʥʠ ʧʝʨʠʢʨʘʪʦʥʥʠʭ ʦʧʫʩʢʘʥʴ [9], ʘ ʚ ʧʘʣʝʦʛʝʦʛʨʘʬiʯʥʦʤʫ ï ʙʫʚ ʜʥʦʤ 

ʰʝʣʴʬʦʚʦʛʦ (ʧʝʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ) ʤʦʨʷ. 

 

 

1 ï ʧʦʰʠʨʝʥʥʷ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ; 2 ï ʧʣʦʱʘ ʟ ʯʘʩʪʢʦʚʦ ʨʦʟʤʠʪʠʤʠ 

ʚʽʜʢʣʘʜʘʤʠ; 3 ï ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʧʽʜʦʰʚʠ ʢʝʤʙʨʽʶ (ʫ ʤ ʚʽʜ ʨʽʚʥʷ ʤʦʨʷ); 

4 ï ʚʽʜʩʣʦʥʝʥʥʷ ʢʝʤʙʨʽʶ; 5 ï ʩʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʩʠʣʫʨʫ; 6 ï ʩʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ 

ʧʦʚʥʠʭ ʨʦʟʨʽʟʽʚ ʢʝʤʙʨʽʶ; 7 ï ʽʟʦʛʽʧʩʠ ʧʽʜʦʰʚʠ ʢʝʤʙʨʽʶ. 

ʈʠʩ. 2.3  ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʧʽʜʦʰʚʠ ʢʝʤʙʨʽʶ [6]. 
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ʊʘʙʣʠʮʷ 2.1 ï ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʽ ʪʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ ʥʠʞʥʴʦʛʦ 

ʧʘʣʝʦʟʦʶ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ. 

ʉʚʝʨʜʣʦʚʠʥʠ 

ʇ
ʽ
ʜ
ʦ
ʰ
ʚ
ʘ
 

ʢ
ʝ
ʤ
ʙ
ʨ
ʽ
ʶ
 
(
ʚ
ʽ
ʜ
 

ʨ
ʽ
ʚ
ʥ
ʷ
 
ʤ
ʦ
ʨ
ʷ
)

 

ɸ
ʣ
ʴ
ʪ
ʠ
ʪ
ʫ
ʜ
ʘ

 ʇʽʜʦʰʚʘ (ʤ) 

ʇ
ʦ
ʢ
ʨ
ʽ
ʚ
ʣ
ʷ
 

ʦ
ʨ
ʜ
ʦ
ʚ
ʠ
ʢ
ʫ

 

ʊʦʚʱʠʥʘ (ʤ) 

ɺ
ʽ
ʜ
ʢ
ʣ
ʘ
ʜ
ʠ
 

ʧ
ʦ
ʢ
ʨ
ʽ
ʚ
ʣ
ʽ

 

ʅ
ʠ
ʞ
ʥ
ʽ
ʡ
 

ʢ
ʝ
ʤ
ʙ
ʨ
ʽ
ʡ

 

ʆ
ʨ
ʜ
ʦ
ʚ
ʠ
ʢ

 

ʂ
ʝ
ʤ
ʙ
ʨ
ʽ
ʡ

 

ʆ
ʨ
ʜ
ʦ
ʚ
ʠ
ʢ

 

ɼʫʙʣʷʥʠ-4 -4690 252,4 (4925) 4387 4310 538 77 S 

ʃʠʪʦʚʝʞ-1 -3205 222,7 3428 2890 2827 538 63 S 

ɹʘʣʫʯʠʥ-1 -2971 240,6 3212 2674 2644 538 30 S 

ʉʦʢʘʣʴ-1 -3586 130,5 3716 3168 3053 538 115 S 

ʅʦʚʠʡ ɺʠʪʢʽʚ -3 -3153 223,0 3376 2838 2814 538 24 S 

ʇʝʨʝʤʠʰʣʷʥʠ-1 -3368 317,15 3685 3147 3037 538 110 S 

ɺʝʣʠʢʽ ʄʦʩʪʠ-30 -4477 211,4 4688 4150 4043 538 107 S 

ɻʣʠʥʷʥʠ-1 -3560 240,4 3800 3262 3153 538 109 S 

ɹʝʨʝʩʪʝʯʢʦ-1 -1607 237,4 1844 1306 1305 538 1 S 

ʇʦʚʯʘ-1 -804 333,1 1137 ----- 681 456 --- S 

ɻʦʨʦʭʽʚ-1 -2013 273,6 2287 1749 1698 538 51 S 

ɹʨʦʜʠ-1 -1943 227,4 2170 1632 1567 538 65 S 

ʃʫʮʴʢ-1 -1027 186,6 1214 --- 727 487 --- S 

ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥ

ʩʴʢʠʡ-1 

-2399 
224,7 2624 2086 2080 538 0 S 

ʃʫʜʠʥ-15   (3330) 2792 2776 538 16 S 

ɼʦʙʨʦʪʚʽʨ-1 -3552 207,8 3760 3222 3214 538 8 S 

ʂʨʝʭʽʚ-1   3627 3089 3001 538 88 S 

ɹʝʨʝʞʮʽ-2944  169,3 878 359  519  C 

ʏʦʨʥʦʢʫʥʮʽ-1 -2529 256,9 2786 2248 2150 538 98 S 

ʈʫʜʢʠ-300 -3675 268,8 3944 3406 3313 538 93 J2 

ʇʦʜʽʣʴʮʽ-1 -3570 268,7 3839 3301 3228 538 73 J2 

ʈʦʩʽʚʩʴʢʘ-1    3462 3350 538 112 J2 

ʈʦʤʘʥʽʚʩʴʢʘ-1 -2679 301,4 2980 2442 2323 538 119 J2 

ʂʦʭʘʥʽʚʢʘ-1 -2241 238,6 2480 1942 1908 538 34 J2 

ɹʦʨʪʷʪʠʥ-1 3821 233,3 4054 3516 3416 538 100 J2 

ɼʝʨʞʽʚ-1 -2221 267,4 2488 1950 1858 538 92 J2 

ʇʦʩʘʜʘ-1 -3808 257,5 4065 3527 3425 538 102 J2 

ʆʩʝʣʷ-2   [4242] 3704 3620 538 84 J2 

 

ʌʦʨʤʫʚʘʥʥʷ ʮʴʦʛʦ ʧʦʪʫʞʥʦʛʦ ʨʦʟʨʽʟʫ ʚʽʜʙʫʚʘʣʦʩʷ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ 

ʚʽʜʤʽʥʥʠʭ ʝʪʘʧʽʚ ʩʝʜʠʤʝʥʪʘʮʽʾ: 1 ï ʧʽʟʥʴʦʣʘʥʜʦʚʝʨʩʴʢʦ-ʣʫʜʣʦʚʩʴʢʦʛʦ, 2 ï 

ʧʨʞʠʜʦʣʴʩʴʢʦʛʦ ʽ 3 ï ʨʘʥʥʴʦʜʝʚʦʥʩʴʢʦʛʦ (ʣʦʭʢʦʚ-ʝʤʩʴʢʦʛʦ).  

ɼʣʷ ʧʝʨʰʦʛʦ ʟ ʝʪʘʧʽʚ ʭʘʨʘʢʪʝʨʥʘ ʧʦʚʽʣʴʥʘ ʩʝʜʠʤʝʥʪʘʮʽʷ ʚ ʫʤʦʚʘʭ 

ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʦʛʦ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨʽʟʥʦʬʘʮʽʘʣʴʥʠʭ, ʧʝʨʝʚʘʞʥʦ 

ʰʝʣʴʬʦʚʠʭ ʦʩʘʜʽʚ, ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʧʦʪʫʞʥʦʩʪʽ ʫ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ.  

ʅʘ ʜʨʫʛʠʡ ʝʪʘʧ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʧʨʠʧʘʜʘʻ ʨʽʟʢʘ ʘʢʪʠʚʽʟʘʮʽʷ 

ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ ʥʘ ʢʨʘʶ ʧʣʘʪʬʦʨʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʥʴʦʤʫ 
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ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʛʨʘʙʝʥʫ ʰʠʨʠʥʦʶ 50-75 ʢʤ ï ʟʦʥʠ ʊʝʡʩʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ ï ʟ 

ʽʥʪʝʥʩʠʚʥʠʤ ʢʦʤʧʝʥʩʦʚʘʥʠʤ ʧʨʦʛʠʥʘʥʥʷʤ: ʪʝʤʧʠ ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚ 

ʥʴʦʤʫ ʫ 4-5 ʨʘʟʽʚ ʙʫʣʠ ʚʠʱʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʭʽʜʥʽʰʦʶ (ʩʪʘʙʽʣʴʥʦʶ) 

ʯʘʩʪʠʥʦʶ ʰʝʣʴʬʫ (ʪʦʚʱʠʥʘ ʧʨʞʠʜʦʣʫ ʚ ʥʠʭ ʜʦʩʷʛʘʻ ʚʽʜʧʦʚʽʜʥʦ 700-800 ʤ ʪʘ 

150-160 ʤ ʧʨʠ ʧʦʪʫʞʥʦʩʪʽ ʚʩʴʦʛʦ ʩʠʣʫʨʫ 900-1100 ʤ ʪʘ 340-450 ʤ) (ʪʘʙʣ. 2.2, 

ʨʠʩ. 2.2).  

ʊʨʝʪʽʡ ʝʪʘʧ (ʟʨʘʟʫ ʞ ʚʽʜ ʧʦʯʘʪʢʫ ʣʦʭʢʦʚʫ) ʚʠʨʽʟʥʷʻʪʴʩʷ ʧʝʨʤʘʥʝʥʪʥʦʶ 

ʨʝʛʨʝʩʽʻʶ ʧʘʣʝʦʙʘʩʝʡʥʫ, ʷʢʘ ʩʫʧʨʦʚʦʜʠʣʘʩʷ ʡʦʛʦ ʧʦʩʪʫʧʦʚʠʤ ʟʚʫʞʝʥʥʷʤ ʽ 

ʦʙʤʽʣʽʥʥʷʤ, ʟʤʽʱʝʥʥʷʤ ʧʨʠʙʝʨʝʞʥʠʭ ʬʘʮʽʡ ʥʘ ʟʘʭʽʜ, ʟʙʽʣʴʰʝʥʥʷʤ 

ʥʘʜʭʦʜʞʝʥʥʷ ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʤʠʨʘʥʥʷʤ ʨʠʬʦ- ʡ ʙʽʦʛʝʨʤʦʪʚʦʨʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ. ɼʣʷ ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ 

ʬʘʮʽʘʣʴʥʦʛʦ ʩʢʣʘʜʫ, ʭʘʨʘʢʪʝʨʥʘ ʥʝʟʤʽʥʥʽʩʪʴ ʧʦʪʫʞʥʦʩʪʽ ʽʟʦʭʨʦʥʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʚ ʤʝʞʘʭ ʚʩʽʻʾ ʧʣʦʱʽ ʧʦʰʠʨʝʥʥʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʚ 

ʫʤʦʚʘʭ ʩʧʦʢʽʡʥʦʾ ʪʝʢʪʦʥʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʷʢ ʫ ʩʘʤʦʤʫ ʧʘʣʝʦʙʘʩʝʡʥʽ, ʪʘʢ ʽ ʚ 

ʧʨʠʣʝʛʣʠʭ ʟ ʦʙʦʭ ʙʦʢʽʚ ʜʦ ʊʊɿ ʜʽʣʷʥʢʘʭ ʧʣʘʪʬʦʨʤʠ. 

ɿʛʽʜʥʦ ʟ ʦʜʝʨʞʘʥʠʤʠ ʟʘ ʦʩʪʘʥʥi ʨʦʢʠ ʬʘʢʪʠʯʥʠʤʠ ʜʘʥʠʤʠ, ʧʝʨʚiʩʥʘ 

ʧʨʦʩʪʘ ʩʪʨʫʢʪʫʨʘ ʩʝʨʝʜʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦʾ ʪʦʚʱi ɼʥʽʩʪʝʨʩʴʢʦʛʦ ʧʝʨʠʢʨʘʪʦʥʫ, 

ʷʢ i ʥʘ ʩʫʤiʞʥiʡ ʪʝʨʠʪʦʨiʾ ʇʦʣʴʱi [10], ʥʘʜʟʚʠʯʘʡʥʦ ʫʩʢʣʘʜʥʝʥʘ 

ʢʦʥʪʨʘʩʪʥʠʤʠ i ʨiʟʥʦʩʧʨʷʤʦʚʘʥʠʤʠ ʪʝʢʪʦʥiʯʥʠʤʠ ʨʫʭʘʤʠ ʫ ʢiʥʮi ʨʘʥʥʴʦʛʦ 

ʜʝʚʦʥʫ ʪʘ ʚ ʧiʟʥʴʦʤʫ ʢʘʨʙʦʥi, ʪʦʙʪʦ ʧiʜ ʯʘʩ ʜʚʦʭ ʪʨʠʚʘʣʠʭ iʥʪʝʨʚʘʣiʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ (ʨʠʩ. 2.4). ʉʘʤʝ ʞ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʨiʟʫ 

ʚiʜʙʫʚʘʣʦʩʷ ʧʨʠ ʚiʜʥʦʩʥʦ ʩʠʥʭʨʦʥiʟʦʚʘʥʦʤʫ ʪʝʢʪʦʥiʯʥʦʤʫ ʨʝʞʠʤi ʚ ʤʝʞʘʭ 

ʚʩʴʦʛʦ ʨʝʛiʦʥʫ: ʫ ʨʘʥʥʴʦʤʫ ʩʠʣʫʨi ʪʘ ʩʝʨʝʜʥʴʦʤʫ-ʧiʟʥʴʦʤʫ ʜʝʚʦʥi 

ʚiʜʢʣʘʜʘʥʥʷ ʦʩʘʜiʚ ʢʦʤʧʝʥʩʫʚʘʣʦʩʷ ʙiʣʴʰ-ʤʝʥʰ ʨiʚʥʦʤiʨʥʠʤ ʧʨʦʛʠʥʘʥʥʷʤ, ʘ 

ʚ ʧʽʟʥʴʦʤʫ ʩʠʣʫʨʽ (ʧʨʞʠʜʦʣʽ)-ʨʘʥʥʴʦʤʫ ʜʝʚʦʥi ʙʫʣʦ ʦʯʝʚʠʜʥʦ ʥʘʜʣʠʰʢʦʚʠʤ.  

ɿʘ ʩʪʨʫʢʪʫʨʥʠʤ ʧʣʘʥʦʤ ʩʠʣʫʨiʡʩʴʢʦ-ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʘ ʪʦʚʱʘ 

(ʩʪʨʫʢʪʫʨʥʠʡ ʢʦʤʧʣʝʢʩ) ʨiʟʢʦ ʚiʜʨiʟʥʷʻʪʴʩʷ ʚiʜ ʩʝʨʝʜʥʴʦ-ʚʝʨʭʥʴʦʜʝʚʦʥʩʴʢʦʾ. 

ɼʣʷ ʧʝʨʰʦʾ ʟ ʥʠʭ ʭʘʨʘʢʪʝʨʥʝ ʤʘʡʞʝ ʩʫʙʤʝʨʠʜiʦʥʘʣʴʥʝ ʧʨʦʩʪʷʛʘʥʥʷ ʯiʪʢʦ 

ʚʠʨʘʞʝʥʠʭ ʬʘʮiʘʣʴʥʠʭ ʟʦʥ, ʥʝʟʥʘʯʥʝ ʟʙiʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪi ʫ ʟʘʭiʜʥʦʤʫ 

ʥʘʧʨʷʤi; ʜʣʷ ʜʨʫʛʦʾ ï ʥʝʚʠʨʘʟʥʘ ʜʠʬʝʨʝʥʮiʘʮiʷ ʥʘ ʬʘʮiʘʣʴʥi ʟʦʥʠ, ʟʥʘʯʥʝ 
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ʟʙiʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʩʪʨʘʪʦʥiʚ ʫ ʧiʚʜʝʥʥʦʤʫ (ʜʣʷ ʞʠʚʝʪʫ) ʘʙʦ ʟʘʭiʜʥʦʤʫ 

(ʜʣʷ ʬʨʘʥʫ ʡ ʬʘʤʝʥʫ) ʥʘʧʨʷʤi. ʉʝʨʝʜʥiʡ ʧʘʣʝʦʟʦʡ ʟʘʣʷʛʘʻ ʥʘ ʨʦʟʤʠʪiʡ ʧiʜ ʯʘʩ 

ʪʨʠʚʘʣʦʾ ʨʝʛʨʝʩiʾ (ʚʠʢʣʠʢʘʥʦʾ ʪʘʢʦʥʩʴʢʦʶ ʬʘʟʦʶ ʦʨʦʛʝʥʝʟʫ) ʧʦʚʝʨʭʥi, ʷʢʘ 

ʩʢʣʘʜʝʥʘ ʧʦʨʦʜʘʤʠ ʦʨʜʦʚʠʢʫ, ʢʝʤʙʨiʶ i ʚʝʥʜʫ. ʅʝʟʘʣʝʞʥʠʡ ʚiʜ ʙʣʦʢʦʚʦʾ 

ʙʫʜʦʚʠ ʬʫʥʜʘʤʝʥʪʫ ʩʪʨʫʢʪʫʨʥʠʡ ʧʣʘʥ ʜʣʷ ʩʠʣʫʨʫ ʚʢʘʟʫʻ ʥʘ ʦʜʥʦʯʘʩʥiʩʪʴ 

ʚʠʥʠʢʥʝʥʥʷ ʤʦʨʩʴʢʦʛʦ ʨʝʞʠʤʫ ʚ ʤʝʞʘʭ ʫʩʴʦʛʦ ʨʝʛiʦʥʫ. ɯʟ ʚʠʥʠʢʥʝʥʥʷʤ ʧiʩʣʷ 

ʪʨʠʚʘʣʦʾ ʨʝʛʨʝʩiʾ ʩʠʣʫʨiʡʩʴʢʦʛʦ ʧʝʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʘʩʝʡʥʫ ʥʘ 

ɺʦʣʠʥʦ-ʇʦʜiʣʣi ʚʩʪʘʥʦʚʠʚʩʷ ʚiʜʥʦʩʥʦ ʩʧʦʢiʡʥʠʡ ʪʝʢʪʦʥiʯʥʠʡ ʨʝʞʠʤ, ʷʢʠʡ 

ʧʨʦʪʨʠʚʘʚ ʤʘʡʞʝ ʜʦ ʢiʥʮʷ ʚʝʥʣʦʮʴʢʦʛʦ ʯʘʩʫ. ʋ ʧʨʦʮʝʩi ʩʠʣʫʨiʡʩʴʢʦʛʦ 

ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʥʘ ɺʦʣʠʥʦ-ʇʦʜiʣʴʩʴʢiʡ ʦʢʨʘʾʥi ʧʣʘʪʬʦʨʤʠ ʚiʜʢʣʘʣʘʩʷ 

ʨiʟʥʦʬʘʮiʘʣʴʥʘ ʪʦʚʱʘ ʧʦʪʫʞʥiʩʪʶ 340-1000 ʤ (ʪʘʙʣ. 2.2). ʄiʥiʤʘʣʴʥi 

ʟʥʘʯʝʥʥʷ (340-385 ʤ) ʟʘʬiʢʩʦʚʘʥi ʫ ʩʭiʜʥiʡ ʯʘʩʪʠʥi ʨʝʛiʦʥʫ ʪʘ ʚʟʜʦʚʞ 

ʧiʚʜʝʥʥʦ-ʩʭiʜʥʦʾ ʤʝʞi ʃʴʚiʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʤʘʢʩʠʤʘʣʴʥi (ʚʽʜ 450 ʜʦ ʧʦʥʘʜ 

1000 ʤ) ï ʫ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʤʫ ʪʘ ʮʝʥʪʨʘʣʴʥiʡ ʯʘʩʪʠʥi ʃʴʚiʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, 

ʪʦʙʪʦ ʫ ʊʊɿ (ʨʠʩ. 2.5). ʅʘ ʩʭʽʜ ʚʽʜ ʊʊɿ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʘʡʞʝ ʥʝʟʤʽʥʥʘ 

ʪʦʚʱʠʥʘ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʩʠʣʫʨʽʡʩʴʢʦʾ ʪʦʚʱi, ʱʦ ʙʫʣʦ ʟʫʤʦʚʣʝʥʝ ʚiʜʩʫʪʥiʩʪʶ 

ʫ ʮʽʡ ʜʽʣʷʥʮʽ ʧʘʣʝʦʙʘʩʝʡʥʫ ʜʠʬʝʨʝʥʮiʡʦʚʘʥʠʭ ʨʫʭiʚ ʧʦ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʣʦʤʘʭ, 

ʘ ʦʪʞʝ, ʥʝʟʤiʥʥiʩʪʶ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʫ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨiʦʜʫ 

ʩʝʜʠʤʝʥʪʘʮʽʾ.  

ɸʥʘʣiʟ ʢʘʨʪ ʧʦʰʠʨʝʥʥʷ ʬʘʮiʡ ʧʦʢʘʟʫʻ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʩʠʣʫʨʽʡʩʴʢʦʛʦ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʚʘʣʠ ʨʠʬʦʙʫʜʽʚʥʽ ʪʘ ʨʠʬʦʣʶʙʥʽ 

ʦʨʛʘʥʽʟʤʠ ʽʟ ʢʘʨʙʦʥʘʪʥʠʤ ʩʢʝʣʝʪʦʤ, ʷʢʽ ʫʪʚʦʨʶʚʘʣʠ ʙʘʨôʻʨʠ ʫ ʚʠʛʣʷʜʽ ʨʠʬʽʚ, 

ʙʽʦʛʝʨʤʽʚ, ʟʘʨʦʩʪʝʡ ʢʨʠʥʦʽʜʝʡ ʘʙʦ ʚʘʣʠ ʜʝʪʨʠʪʦʚʠʭ ʦʩʘʜʽʚ ʥʘ ʤʝʞʽ ʣʘʛʫʥʠ ʡ 

ʚʽʜʢʨʠʪʦʛʦ ʧʘʣʝʦʙʘʩʝʡʥʫ. ʇʨʠʫʨʦʯʝʥiʩʪʴ ʪʘʢʠʭ ʙʘʨôʻʨʽʚ ʜʦ ʧʝʚʥʠʭ 

ʪʝʢʪʦʥiʯʥʠʭ ʩʪʨʫʢʪʫʨ ʙʝʟʩʫʤʥiʚʥʘ, ʘʣʝ ʱʝ ʤʘʣʦ ʜʦʩʣiʜʞʝʥʘ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʣʘʪʝʨʘʣʴʥʫ ʤiʛʨʘʮiʶ ʙʘʨôʻʨʽʚ ʪʘ ʬʘʮiʘʣʴʥʠʭ ʟʦʥ (ʨʦʟʤiʱʝʥʥʷ ʾʭ ʫ 

ʙʘʛʦʚʠʮʴʢʦʤʫ, ʤʘʣʠʥʦʚʝʮʴʢʦʤʫ ʪʘ ʩʢʘʣʴʩʴʢʦʤʫ ʯʘʩi ʥʝ ʟʙiʛʘʻʪʴʩʷ), 

ʩʪʨʫʢʪʫʨʥʠʡ ʧʣʘʥ ʩʫʪʪʻʚʦ ʥʝ ʤiʥʷʚʩʷ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʩʠʣʫʨʫ.  

ʎiʣʢʦʤ ʦʯʝʚʠʜʥʦ, ʱʦ ʧiʜʥiʞʞʷ ʙʘʨôʻʨʽʚ ʟʙiʛʘʣʦʩʷ ʟ ʨiʚʥʝʤ ʙʘʟʠʩʫ ʭʚʠʣʴ 

ʫ ʧʘʣʝʦʙʘʩʝʡʥʘʭ, ʷʢʠʤʠ ʙʫʚ ʦʙʣʷʤʦʚʘʥʠʡ ʌʝʥʥʦ-ʉʘʨʤʘʪʩʴʢʠʡ ʢʦʥʪʠʥʝʥʪ. 
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ʊʘʙʣʠʮʷ 2.2 ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʽ ʪʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ ʩʠʣʫʨʫ ʪʘ ʥʠʞʥʴʦʛʦ 

ʜʝʚʦʥʫ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ. 

ʉʚʝʨʜʣʦʚʠʥʠ 

ɸ
ʣ
ʴ
ʪ
ʠ
ʪ
ʫ
ʜ
ʘ

 

ʇʽʜʦʰʚʘ 
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ʷ
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ʦ
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ʦ
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ʥ
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ʩ
ʪ
ʝ
ʨ
ʩ
ʴ
ʢ
ʘ
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ʝ
ʨ
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ʷ

 

ʉ
ʠ
ʣ
ʫ
ʨ

 

ʊ
ʠ
ʚ
ʝ
ʨ
ʩ
ʴ
ʢ
ʠ
ʡ
 

ʥ
ʘ
ʜ
ʛ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʥ
ʽ
ʩ
ʪ
ʝ
ʨ
ʩ
ʴ
ʢ
ʘ
 

ʩ
ʝ
ʨ
ʽ
ʷ

 

ɼʫʙʣʷʥʠ-4 252,4 4310 3322 2792 1657 988 530 1135 D2 

ɼʫʙʣʷʥʠ-2  - (3805) 3275 2238 - 530 1037 D2 

ʇʝʨʝʤʠʰʣʷʥʠ-1 317,1 3037 2605 2075 1230 432 530 845 D2 

ɺʝʣʠʢʽ ʄʦʩʪʠ-30 211,4 4043 3596 3066 2342 447 530 724 D2 

ɻʣʠʥʷʥʠ-1 240,4 3150 2670 2140 1645 480 530 495 D2 

ʉʪʨʝʤʽʥʴ-1 215,6 3695 3211 2681 2187 484 530 494 D2 

ɹʘʣʫʯʠʥ-1 240,6 2645 2179 1649 1303 466 530 346 D2 

ɹʘʣʫʯʠʥ-3 238,2 2578 2136 1606 1308 442 530 298 D2 

ʈʘʚʘ-ʈʫʩʴʢʘ-1  2970 1836 1306 1229 ? 530 77 J2 

ʂʨʝʭʽʚ-1 235,2 3001 2530 2000 1855 471 530 145 D2 

ʅʝʩʪʝʨʽʚ-1 222,3 - (3555) 3025 2087 - 530 938 D2 

ʉʦʢʘʣʴ-1 130,5 3053 2640 2110 1943 413 530 167 D2 

ʅʦʚʠʡ ɺʠʪʢʽʚ-3 223,0 2814 2397 1867 1735 417 530 132 D2 

ʃʠʪʦʚʝʞ-1 222,7 2827 2430 1900 1806 397 530 94 D2 

ʆʣʝʩʴʢʦ-1 231,2 1830 1402 872 850 428 530 22 D2 

ɹʨʦʜʠ-1 227,4 1567 1155 - 703 412 452 - D2 

ʆʛʣʷʜʽʚ-1  2261 1820 - 1330 441 490 - D2 

ʆʛʣʷʜʽʚ-3  1834 1415 - 1038 419 377 - D2 

ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥ

ʩʴʢʠʡ-1 
224,7 2080 1630 - 1355 450 275 - D2 

ʃʦʢʘʯʽ-6  - 1570 - 1228 ? 342 - D2 

ʃʦʢʘʯʽ-10  1606 1190 - 416    D2 

ʃʦʢʘʯʽ-9  1572 1168 - 1001 404  - D2 

ɺʦʶʪʠʥ-1 206,5 1336 944 - 768 392 176 - D2 

ɼʦʙʨʦʪʚʽʨ-1 207,8 3214 2750 2220 2948 464 530 728 D2 

ʃʽʱʠʥʩʴʢʘ-1  3709 2614 2084 990 1095 530 1094 D2 

ʉʫʰʥʝ-1 253,5 2358 1908 - 1480 450 428 - D2 

ʈʘʜʝʭʽʚ-73  1877 1470  1145 407 325 - D2 

ɹʝʨʝʩʪʝʯʢʦ-1  1305 906 - 658 399 348 - D2 

ɻʦʨʦʭʽʚ-1  1698 1284 - 1040 414 244 - D2 

ɻʦʨʦʭʽʚ-6  1900 1498   402   D2 

ɹʠʰʽʚ-9  ? (1754) - 1364 ? 390 - D2 

ʉʪʘʚʯʘʥʠ-1     (1740)    J2 

 

ʊʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨiʩʪ ʦʨʛʘʥʦʛʝʥʥʠʭ ʧʦʙʫʜʦʚ ʚʥʘʩʣʽʜʦʢ iʥʪʝʥʩʠʚʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʾʭ ʪʘ ʧʦʚiʣʴʥʦʛʦ ʢʦʤʧʝʥʩʦʚʘʥʦʛʦ ʧʨʦʛʠʥʘʥʥʷ ʜʥʘ 

ʩʝʜʠʤʝʥʪʘʮiʡʥʦʛʦ ʙʘʩʝʡʥʫ ʣʠʰʝ ʥʝʟʥʘʯʥʦ ʚʠʧʝʨʝʜʞʘʚ ʰʚʠʜʢiʩʪʴ iʟʦʭʨʦʥʥʦʛʦ 

ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʫ ʧʝʨʝʜʨʠʬʦʚiʡ ʪʘ ʟʘʨʠʬʦʚiʡ ʟʦʥʘʭ i ʪʦʤʫ ʚʦʥʠ ʥʝ 

ʫʪʚʦʨʠʣʠ ʪiʣ, ʷʢi ʟʘ ʧʦʪʫʞʥiʩʪʶ ʧʝʨʝʚʠʱʫʚʘʣʠ ʙ ʚʤiʩʥi ʪʦʚʱi. ʊʝʢʪʦʥiʯʥi 
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ʨʫʭʠ ʥʘ ʢʨʘʶ ʉʭiʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʩʫʧʨʦʚʦʜʠʣʠʩʷ ʧʝʨiʦʜʠʯʥʠʤʠ 

ʨʝʛiʦʥʘʣʴʥʠʤʠ ʪʨʘʥʩʛʨʝʩiʷʤʠ ʪʘ ʨʝʛʨʝʩiʷʤʠ. ʇʨʠ ʮʴʦʤʫ ʤʝʞi ʬʘʮiʘʣʴʥʠʭ ʟʦʥ 

ʫ ʟʚôʷʟʢʫ ʟ ʥʝʟʥʘʯʥʦʶ ʛʣʠʙʠʥʦʶ ʧʘʣʝʦʙʘʩʝʡʥʫ i ʧʦʣʦʛʠʤ ʥʘʭʠʣʦʤ ʡʦʛʦ ʜʥʘ 

ʜʦʩʠʪʴ ʨiʟʢʦ (ʙʝʟ ʚiʜʯʫʪʥʠʭ ʧʨʦʤiʞʥʠʭ ʟʫʧʠʥʦʢ) ʧʝʨʝʤiʱʫʚʘʣʠʩʷ ʥʘ ʟʥʘʯʥi 

ʚiʜʩʪʘʥi, ʯʠʤ ʟʫʤʦʚʠʣʠ ʮʠʢʣiʯʥʫ ʙʫʜʦʚʫ ʨʦʟʨiʟiʚ. ɼʠʬʝʨʝʥʮiʡʦʚʘʥi ʨʫʭʠ 

ʙʣʦʢiʚ ʧʦ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʣʦʤʘʭ ʦʯʝʚʠʜʥʦ ʥʝ ʙʫʣʠ iʥʪʝʥʩʠʚʥʠʤʠ i ʩʫʪʪʻʚʦ ʥʝ 

ʚʧʣʠʚʘʣʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʬʘʮiʡ ʪʘ ʨʦʟʧʦʜiʣ ʧʦʪʫʞʥʦʩʪʝʡ ʚiʜʢʣʘʜiʚ. 

ʅʘʡʚiʜʯʫʪʥiʰʝ ʫ ʩʠʣʫʨi ʧʨʦʷʚʠʣʠʩʷ ʨʝʛʨʝʩiʾ ʫ ʙʘʛʦʚʠʮʴʢʦʤʫ ʪʘ ʥʘ ʧʦʯʘʪʢʫ 

ʩʢʘʣʴʩʴʢʦʛʦ ʯʘʩʫ, ʷʢi ʚʠʢʣʠʢʘʣʠ ʤʘʢʩʠʤʘʣʴʥʝ ʦʙʤiʣiʥʥʷ ʧʘʣʝʦʙʘʩʝʡʥʫ, 

iʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʦʨʛʘʥʦʛʝʥʥʠʭ ʧʦʙʫʜʦʚ i ʨʠʬiʚ, ʟʥʘʯʥʝ ʨʦʟʰʠʨʝʥʥʷ ʫ 

ʟʘʭiʜʥʦʤʫ ʥʘʧʨʷʤi ʘʢʚʘʪʦʨiʡ ʣʘʛʫʥ, ʣʦʢʘʣʴʥi ʨʦʟʤʠʚʠ ʦʩʘʜiʚ ʫ ʧʨʠʙʝʨʝʞʥiʡ 

ʟʦʥi. ʂʨiʤ ʪʦʛʦ, ʥʘ ʧʦʯʘʪʢʫ ʩʢʘʣʴʩʴʢʦʛʦ ʯʘʩʫ ʪʝʢʪʦʥiʯʥʦ ʘʢʪʠʚʥʦ ʧʨʦʷʚʠʣʘʩʷ 

ɹʝʣʟ-ɹʘʣʫʯʠʥʩʴʢʘ ʟʦʥʘ, ʚ ʷʢiʡ ʩʚʝʨʜʣʦʚʠʥʘʤʠ (ʃʠʪʦʚʝʞ-1, ʉʦʢʘʣʴ-1, 

ʉʪʨʝʤiʥʴ-1, ɹʘʣʫʯʠʥ-1,3, ɻʣʠʥʷʥʠ-1) ʨʦʟʢʨʠʪi ʨʦʟʨiʟʠ ʧʽʟʥʴʦʛʦ ʣʫʜʣʦʚʫ, ʱʦ 

ʨiʟʢʦ ʚiʜʨiʟʥʷʶʪʴʩʷ ʚiʜ iʟʦʭʨʦʥʥʠʭ ʫʪʚʦʨʝʥʴ ʩʭiʜʥiʰʝ ʪʘ ʟʘʭiʜʥiʰʝ ʚiʜ ʥʠʭ 

[11]. ʊʨʘʥʩʛʨʝʩiʷ ʫ ʩʠʣʫʨiʡʩʴʢʦʤʫ ʧʝʨiʦʜi ʩʚʦʛʦ ʘʧʦʛʝʶ ʜʦʩʷʛʣʘ ʫ 

ʤʘʣʠʥʦʚʝʮʴʢʦʤʫ ʯʘʩi, ʢʦʣʠ ʤʘʡʞʝ ʫ ʚʩʴʦʤʫ ʨʝʛiʦʥi ʩʬʦʨʤʫʚʘʣʘʩʷ ʤʦʥʦʪʦʥʥʘ 

ʪʦʚʱʘ (ʙʣʠʟʴʢʦ 100 ʤ) ʛʨʫʜʢʫʚʘʪʠʭ ʛʣʠʥʠʩʪʠʭ ʚʘʧʥʷʢiʚ i ʤʝʨʛʝʣiʚ 

ʚiʜʢʨʠʪʦʰʝʣʴʬʦʚʦʾ ʪʘ ʧʝʨʝʭiʜʥʦʾ ʟʦʥ. ʊʘʢʦʶ ʞ ʟʘ ʤʘʩʰʪʘʙʦʤ, ʘʣʝ ʚiʜʥʦʩʥʦ 

ʢʦʨʦʪʢʦʯʘʩʥʦʶ ʙʫʣʘ ʡ ʧiʟʥʴʦʩʢʘʣʴʩʴʢʘ (ʜʟʚʝʥʠʛʦʨʦʜʩʴʢʘ) ʪʨʘʥʩʛʨʝʩiʷ. 

ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʚiʜʢʣʘʜʠ ʧʝʨʝʭiʜʥʦʾ ʬʘʮiʘʣʴʥʦʾ ʟʦʥʠ ʧʦʰʠʨʝʥi i ʚ ʪiʡ 

ʯʘʩʪʠʥi ʧʘʣʝʦʙʘʩʝʡʥʫ, ʷʢʘ ʧiʜ ʯʘʩ ʨʝʛʨʝʩiʡ ʧʝʨʝʪʚʦʨʶʚʘʣʘʩʷ ʫ ʤiʣʢʦʚʦʜʥʫ 

ʣʘʛʫʥʫ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʘʣʝʞʥiʩʪʴ ʾʾ (ʪʦʙʪʦ ʟʦʥʠ ʨʦʟʚʠʪʢʫ 

ʛʨʫʜʢʫʚʘʪʠʭ ʚʘʧʥʷʢiʚ) ʧʦʚʥiʩʪʶ ʜʦ ʰʝʣʴʬʦʚʦʾ ʦʙʣʘʩʪi. ʎʠʤ ʧʦʷʩʥʶʻʪʴʩʷ i 

ʚiʜʩʫʪʥiʩʪʴ ʩʫʪʪʻʚʦʾ ʨiʟʥʠʮi ʤiʞ ʪʝʢʪʦʥiʯʥʠʤ ʨʝʞʠʤʦʤ ʚ ʥiʡ ʪʘ iʥʰʠʭ 

(ʧʨʠʙʝʨʝʞʥʠʭ) ʟʦʥʘʭ ʧiʜ ʯʘʩ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ.  

ʂʦʤʧʝʥʩʦʚʘʥʝ ʧʨʦʛʠʥʘʥʥʷ ɺʦʣʠʥʦ-ʇʦʜiʣʴʩʴʢʦʛʦ ʢʨʘʶ ʧʣʘʪʬʦʨʤʠ ʚ 

ʩʠʣʫʨi ʩʫʧʨʦʚʦʜʠʣʦʩʷ ʜʦʩʠʪʴ iʥʪʝʥʩʠʚʥʦʶ ʚʫʣʢʘʥiʯʥʦʶ ʜiʷʣʴʥiʩʪʶ, ʮʝʥʪʨʠ 

ʷʢʦʾ ʟʥʘʭʦʜʠʣʠʩʷ ʟʘ ʤʝʞʘʤʠ ʨʝʛiʦʥʫ i ʧʦʢʠ ʱʦ ʥʝ ʚʩʪʘʥʦʚʣʝʥi. 
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1 ï ʩʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ; 2, 3 ï ʩʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ 

ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ (2 ï ʪʠʚʝʨʩʴʢʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʫ, 3 ï ʜʥʽʩʪʝʨʩʴʢʦʾ ʩʝʨʽʾ); 4 ï 

ʧʽʚʜʝʥʥʦïʟʘʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʽʢʚʠʥʩʴʢʦʾ ʩʝʨʽʾ; 5 ï ʟʘʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ  

ʚʽʜʢʣʘʜʽʚ ʩʠʣʫʨʫ ʡ ʜʝʚʦʥʫ; 6 ï ʨʦʟʣʦʤʠ; 7 ï ʩʚʝʨʜʣʦʚʠʥʠ ʡ ʪʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ ʩʠʣʫʨʫ ʚ 

ʥʠʭ. 

ʈʠʩ. 2.4 ʂʘʨʪʘ ʪʦʚʱʠʥʠ ʚʽʜʢʣʘʜʽʚ ʩʠʣʫʨʫ [6]. 
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1 Ƅ ʤʝʞʽ ʧʦʰʠʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʩʠʣʫʨʫ; 2 Ƅ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ 

ʧʽʜʦʰʚʠ ʩʠʣʫʨʫ (ʫ ʤ ʚʽʜ ʨʽʚʥʷ ʤʦʨʷ); 3 Ƅ ʪʝʢʪʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ; ʊʊ Ƅ ʟʦʥʘ 

ʊʝʡʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ; 4 Ƅ ʽʟʦʛʽʧʩʠ ʧʽʜʦʰʚʠ ʩʠʣʫʨʫ. 

ʈʠʩ. 2.5 ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʧʽʜʦʰʚʠ ʩʠʣʫʨʫ [7]. 
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ʇʝʨiʦʜʠʯʥi ʚʠʚʝʨʞʝʥʥʷ ʚʫʣʢʘʥʫ ʟʘʬiʢʩʫʚʘʣʠʩʷ ʚiʜʢʣʘʜʝʥʥʷʤ ʜʝʢiʣʴʢʦʭ 

ʧʨʦʚʝʨʩʪʢiʚ ʪʫʬiʪiʚ ʪʘ ʤʝʪʘʙʝʥʪʦʥiʪiʚ, ʷʢi, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʟʥʘʯʥʫ (0,05-3,0 

ʤ) ʧʦʪʫʞʥiʩʪʴ, ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʚ ʫʩiʭ ʨʦʟʨiʟʘʭ i ʻ ʭʦʨʦʰʠʤʠ ʢʦʨʝʣʷʮiʡʥʠʤʠ 

ʛʦʨʠʟʦʥʪʘʤʠ. 

ʅʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʽ ʩʠʣʫʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʦʚʱʝʶ 

ʛʣʠʥʠʩʪʠʭ, ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʪʘ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 390 

ʜʦ 1032 ʤ (ʪʘʙʣ. 2.2, ʨʠʩ. 2.4). ɺʤʽʩʪ ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʤʽʥ, ʷʢʽ ʧʝʨʝʚʘʞʘʶʪʴ ʫ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ʯʘʩʪʠʥʘʭ ʨʝʛʽʦʥʫ, ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʫ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ ʪʘ ʚʚʝʨʭ ʟʘ ʨʦʟʨʽʟʦʤ. ʇʦʨʦʜʠ ʫ ʟʦʥʽ ʊʊ ʟʥʘʯʥʦ 

ʫʱʽʣʴʥʝʥʽ ʪʘ ʜʽʘʛʝʥʝʪʠʯʥʦ ʟʤʽʥʝʥʽ, ʜʣʷ ʨʠʬʦʛʝʥʥʠʭ ʚʘʧʥʷʢʽʚ, ʱʦ 

ʬʦʨʤʫʚʘʣʠʩʷ ʫ ʧʨʠʣʝʛʣʽʡ ʜʦ ʥʝʾ ʤʽʣʠʥʥʽʡ ʟʦʥʽ, ʦʩʦʙʣʠʚʦ ʭʘʨʘʢʪʝʨʥʽ 

ʜʦʣʦʤʽʪʠʟʘʮʽʷ ʪʘ ʢʘʚʝʨʥʦʟʥʽʩʪʴ. 

ʉʪʨʘʪʠʛʨʘʬʽʯʥʦ ʨʦʟʨʽʟʠ ʩʢʣʘʜʝʥʽ ʜʦʩʠʪʴ ʤʽʥʣʠʚʠʤʠ ʧʦʣʽʬʘʮʽʘʣʴʥʠʤʠ 

ʪʦʚʱʘʤʠ ʣʘʛʫʥʥʠʭ, ʤʽʣʠʥʥʠʭ, ʚʽʜʢʨʠʪʦʰʝʣʴʬʦʚʠʭ ʪʘ ʩʭʠʣʦʚʠʭ ʫʪʚʦʨʝʥʥʴ 

ʜʘʚʥʴʦʛʦ ʙʘʩʝʡʥʫ. ʆʜʥʦʪʠʧʥʽ ʟʘ ʩʢʣʘʜʦʤ ʪʘ ʧʦʭʦʜʞʝʥʥʷʤ ʬʘʮʽʾ ʫʪʚʦʨʶʶʪʴ 

ʬʘʮʽʘʣʴʥʽ ʟʦʥʠ ʙʽʣʴʰ-ʤʝʥʰ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ. ɰʭʥʻ 

ʨʦʟʤʽʱʝʥʥʷ ʽ ʤʝʞʽ ʟ ʯʘʩʦʤ ʟʤʽʥʶʚʘʣʠʩʷ ʽ ʪʦʤʫ ʧʣʦʱʽ ʧʦʰʠʨʝʥʥʷ ʧʦʜʽʙʥʠʭ 

ʬʘʮʽʡ ʥʘ ʨʽʟʥʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʨʽʚʥʷʭ ʥʝ ʻ ʦʜʥʘʢʦʚʠʤʠ ʽ ʥʝ ʟʙʽʛʘʶʪʴʩʷ. 

ɿʘʢʦʥʦʤʽʨʥʽ ʢʦʣʠʚʘʥʥʷ ʬʘʮʽʘʣʴʥʠʭ ʟʦʥ ʫ ʪʫ ʯʠ ʽʥʰʫ ʩʪʦʨʦʥʫ ʚʽʜʥʦʩʥʦ 

ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ, ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʤʽʥʘʤʠ ʛʣʠʙʠʥʠ ʧʘʣʝʦʙʘʩʝʡʥʫ, ʟʫʤʦʚʠʣʠ 

ʮʠʢʣʽʯʥʽʩʪʴ ʙʫʜʦʚʠ ʨʦʟʨʽʟʫ ʚ ʮʽʣʦʤʫ. ʆʩʪʘʥʥʻ ʜʘʻ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʨʝʛʽʦʥʘʣʴʥʽ 

ʢʦʨʝʣʷʮʽʡʥʽ ʦʜʠʥʠʮʽ ï ʛʦʨʠʟʦʥʪʠ, ʷʢʽ ʜʦʩʠʪʴ ʯʽʪʢʦ ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʤʘʡʞʝ ʚ 

ʫʩʽʭ ʨʦʟʨʽʟʘʭ: ʢʠʪʘʡʛʦʨʦʜʩʴʢʠʡ, ʙʘʛʦʚʠʮʴʢʠʡ, ʤʘʣʠʥʦʚʝʮʴʢʠʡ ʽ ʩʢʘʣʴʩʴʢʠʡ. 

ʌʘʮʽʘʣʴʥʽ ʨʷʜʠ (ʚʟʘʻʤʥʝ ʨʦʟʤʽʱʝʥʥʷ ʬʘʮʽʘʣʴʥʠʭ ʟʦʥ ʫ ʧʦʧʝʨʝʯʥʠʭ ʧʨʦʬʽʣʷʭ) 

ʫ ʢʦʞʥʦʤʫ ʟ ʥʠʭ ʦʜʥʘʢʦʚʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚ ʙʘʩʝʡʥʽ ʟʘ ʻʜʠʥʦʶ 

ʬʘʮʽʘʣʴʥʦ-ʩʝʜʠʤʝʥʪʦʣʦʛʽʯʥʦʶ ʤʦʜʝʣʣʶ [5;12]. 

ʗʢʱʦ ʥʘ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʤʽʛʨʘʮʽʶ ʬʘʮʽʘʣʴʥʠʭ ʟʦʥ ʚʧʣʠʚʘʣʠ 

ʧʘʣʝʦʪʝʢʪʦʥʽʯʥʽ ʪʘ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʽ ʯʠʥʥʠʢʠ, ʪʦ ʬʦʨʤʫʚʘʥʥʷ ʡ ʩʢʣʘʜ ʩʘʤʠʭ 

ʬʘʮʽʡ ʟʘʣʝʞʘʚ ʟʜʝʙʽʣʴʰʦʛʦ ʚʽʜ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʯʥʦʛʦ ʩʚʽʪʫ ʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʩʢʝʣʝʪʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʈʠʬʦʙʫʜʽʚʥʽ ʦʨʛʘʥʽʟʤʠ ʥʝ ʪʽʣʴʢʠ ʙʫʣʠ 
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ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʪʨʠʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʤʽʣʠʥʥʠʭ ʬʘʮʽʡ, ʘ ʡ ʩʪʚʦʨʶʚʘʣʠ ʮʽʣʽ ʧʦʙʫʜʦʚʠ ʪʠʧʫ ʙʽʦʛʝʨʤʦʚʠʭ ʯʠ ʨʠʬʦʚʠʭ 

ʤʘʩʠʚʽʚ. ʊʘʢʽ ʧʦʙʫʜʦʚʠ ʚʽʜʤʝʞʦʚʫʚʘʣʠ ʟʦʥʫ ʟ ʣʘʛʫʥʥʠʤ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʦʤ 

(ʩʭʽʜʥʘ ʯʘʩʪʠʥʘ ʨʝʛʽʦʥʫ) ʚʽʜ ʚʽʜʢʨʠʪʦʛʦ ʙʘʩʝʡʥʫ, ʨʦʟʤʽʱʝʥʦʛʦ ʟʘʭʽʜʥʽʰʝ. 

ɼʣʷ ʦʩʘʜʽʚ ʣʘʛʫʥ, ʷʢʽ ʬʦʨʤʫʚʘʣʠʩʷ ʫ ʥʘʡʙʣʠʞʯʽʡ ʜʦ ʙʝʨʝʛʘ ʩʤʫʟʽ 

ʰʝʣʴʬʫ, ʭʘʨʘʢʪʝʨʥʝ ʪʦʥʢʝ ʯʝʨʛʫʚʘʥʥʷ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʜʦʣʦʤʽʪʽʚ ʟ 

ʜʦʤʝʨʠʪʘʤʠ; ʨʽʜʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʢʣʠʥʝʥʽ ʚ ʥʠʭ ʧʨʦʚʝʨʩʪʢʠ ʦʨʛʘʥʦʛʝʥʥʠʭ 

ʚʘʧʥʷʢʽʚ, ʤʝʨʪʝʣʽʚ, ʘʨʛʽʣʽʪʽʚ, ʛʽʧʩʽʚ ʪʘ ʘʥʛʽʜʨʠʪʽʚ. ɿʦʥʘ ʨʦʟʚʠʪʢʫ ʨʠʬʦʛʝʥʥʠʭ 

ʫʪʚʦʨʝʥʴ ʤʘʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʫ ʽ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʫ ʙʫʜʦʚʫ. ʍʘʨʘʢʪʝʨʥʘ 

ʦʟʥʘʢʘ ʟʦʥʠ ï ʥʘʷʚʥʽʩʪʴ ʧʦʪʫʞʥʠʭ ʪʦʚʱ ʚʪʦʨʠʥʥʠʭ ʜʦʣʦʤʽʪʽʚ, 

ʜʦʣʦʤʽʪʠʟʦʚʘʥʠʭ ʚʘʧʥʷʢʽʚ ʟ ʯʠʩʣʝʥʥʠʤʠ ʨʝʰʪʢʘʤʠ ʨʠʬʦʙʫʜʽʚʥʠʭ ʽ 

ʨʠʬʦʣʶʙʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʇʝʨʝʜʨʠʬʦʚʽ ʬʘʮʽʾ, ʱʦ ʟʘʚʝʨʰʫʶʪʴ ʬʘʮʽʘʣʴʥʠʡ ʨʷʜ 

ʰʝʣʴʬʫ, ʧʦʰʠʨʝʥʽ ʫ ʜʝʱʦ ʰʠʨʰʽʡ ʩʤʫʟʽ ʽ ʩʢʣʘʜʝʥʽ ʤʘʩʠʚʥʠʤʠ 

ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʠʤʠ ʚʘʧʥʷʢʘʤʠ ʟ ʚʢʣʠʥʝʥʠʤʠ ʚ ʥʠʭ ʛʣʠʥʠʩʪʠʤʠ 

ʚʘʧʥʷʢʘʤʠ ʪʘ ʙʽʦʛʝʨʤʘʤʠ; ʟʘʨʠʬʦʚʽ ï ʜʦʣʦʤʽʪʠʟʦʚʘʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʨʫʡʥʫʚʘʥʥʷ ʨʠʬʽʚ, ʱʦ ʯʝʨʛʫʶʪʴʩʷ ʟ ʣʘʛʫʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ʉʝʨʝʜ 

ʚʽʜʢʨʠʪʦʰʝʣʴʬʦʚʠʭ ʽ ʩʭʠʣʦʚʠʭ ʬʘʮʽʡ ʧʝʨʝʚʘʞʘʶʪʴ ʤʝʨʛʝʣʽ, ʛʨʫʜʢʫʚʘʪʽ 

ʛʣʠʥʠʩʪʽ ʚʘʧʥʷʢʠ ʡ ʘʨʛʽʣʽʪʠ, ʧʨʠʯʦʤʫ ʛʣʠʥʠʩʪʽʩʪʴ ʧʦʨʽʜ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 

ʥʘʧʨʷʤʽ ʚʽʜʢʨʠʪʦʛʦ ʤʦʨʷ. 

ɿʦʥʠ ʨʦʟʚʠʪʢʫ ʨʽʟʥʦʚʽʢʦʚʠʭ ʨʠʬʦʚʠʭ ʧʦʙʫʜʦʚ ʫ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʨʝʛʽʦʥʫ 

ʥʝ ʟʙʽʛʘʶʪʴʩʷ: ʥʘ ʟʘʭʦʜʽ ʨʦʟʤʽʱʝʥʘ ʨʘʥʥʴʦʩʢʘʣʴʩʴʢʘ (ʽʩʘʢʦʚʝʮʴʢʦ - 

ʧʨʠʛʦʨʦʜʦʮʴʢʦʛʦ ʯʘʩʫ), ʥʘ ʩʭʦʜʽ ï ʨʘʥʥʴʦʤʘʣʠʥʦʚʝʮʴʢʘ (ʢʦʥʽʚʩʴʢʘ); 

ʙʘʛʦʚʠʮʴʢʘ ʧʨʦʭʦʜʠʪʴ ʧʨʠʙʣʠʟʥʦ ʧʦʩʝʨʝʜʠʥʽ ʤʽʞ ʥʠʤʠ. ʇʽʜʩʪʝʣʝʥʽ ʨʠʬʦʛʝʥʥʽ 

ʪʽʣʘ ʧʝʨʝʚʘʞʥʦ ʤʘʩʠʚʥʠʤʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʠʤʠ ʚʘʧʥʷʢʘʤʠ ʘʙʦ 

ʜʦʣʦʤʽʪʘʤʠ ʽ ʜʦʤʝʨʠʪʘʤʠ; ʧʝʨʝʭʦʜʠ ʾʭ ʜʦ ʩʫʤʽʞʥʠʭ ʬʘʮʽʡ ʧʦʩʪʫʧʦʚʽ, ʘʣʝ 

ʟʘʡʤʘʶʪʴ ʜʫʞʝ ʚʫʟʴʢʽ ʟʦʥʠ. ʋ ʩʢʣʘʜʽ ʢʠʪʘʡʛʦʨʦʜʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ, 

ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʥʘ ʚʩʽʡ ʧʣʦʱʽ ʚʠʥʷʪʢʦʚʦ ʤʦʨʩʴʢʠʤʠ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ 

ʚʽʜʢʣʘʜʘʤʠ (ʩʭʠʣʦʚʠʤʠ ʬʘʮʽʷʤʠ), ʬʘʮʽʘʣʴʥʽ ʟʦʥʠ ʥʝ ʚʠʜʽʣʷʶʪʴʩʷ. ɼʦ ʨʝʰʪʠ 

ʛʦʨʠʟʦʥʪʽʚ ʚʭʦʜʷʪʴ ʣʘʛʫʥʥʽ, ʤʽʣʠʥʥʽ (ʨʠʬʦʚʽ, ʧʝʨʝʜʨʠʬʦʚʽ ʪʘ ʟʘʨʠʬʦʚʽ) ʽ 

ʚʽʜʢʨʠʪʦʤʦʨʩʴʢʽ (ʚʽʜʢʨʠʪʦʰʝʣʴʬʦʚʽ) ʫʪʚʦʨʝʥʥʷ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʧʦʚʥʽ 
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ʬʘʮʽʘʣʴʥʽ ʨʷʜʠ [5]. 

ʃʘʛʫʥʥʽ ʬʘʮʽʾ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʨʝʛʽʦʥʫ (ʨʘʡʦʥ 

ʃʫʮʴʢʘ ʽ ʇʦʚʯʽ) ʚ ʙʘʛʦʚʠʮʴʢʦʤʫ ʪʘ ʩʢʘʣʴʩʴʢʦʤʫ ʛʦʨʠʟʦʥʪʘʭ ʽ ʜʝʱʦ ʤʝʥʰʝ ï ʚ 

ʤʘʣʠʥʦʚʝʮʴʢʦʤʫ. ʅʠʤʠ ʧʦʚʥʽʩʪʶ ʩʢʣʘʜʝʥʽ ʙʘʛʦʚʠʮʴʢʘ, ʧʫʜʣʽʚʩʴʢʘ, 

ʩʝʤʝʨʠʥʩʴʢʘ, ʥʝʩʚʽʮʴʢʘ, ʧʨʠʛʦʨʦʜʦʮʴʢʘ ʽ ʩʝʨʥʽʚʩʴʢʘ ʩʚʽʪʠ. ʋ ʣʘʛʫʥʥʽʡ ʟʦʥʽ 

ʚʠʜʽʣʝʥʽ ʬʘʮʽʾ: 1) ʚʽʟʝʨʫʥʯʘʩʪʠʭ ʜʦʣʦʤʽʪʽʚ; 2) ʣʘʤʽʥʘʨʥʠʭ ʛʣʠʥʠʩʪʠʭ 

ʜʦʣʦʤʽʪʽʚ; ɿ) ʝʚʨʠʧʪʝʨʦʚʠʭ ʜʦʣʦʤʽʪʽʚ; 4) ʪʦʥʢʦʚʝʨʩʪʚʫʚʘʪʠʭ ʝʚʨʠʧʪʝʨʦʚʠʭ 

ʜʦʣʦʤʽʪʽʚ, ʱʦ ʯʝʨʛʫʶʪʴʩʷ ʟ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤʠ ʚʘʧʥʷʢʘʤʠ; 5) ʛʣʠʥʠʩʪʠʭ 

ʜʦʣʦʤʽʪʦ-ʚʘʧʥʷʢʦʚʠʭ ʙʽʦʪʫʨʙʽʜʠʪʽʚ; 6) ʛʽʧʩʦʥʦʩʥʠʭ ʜʦʣʦʤʽʪʽʚ. ʂʨʘʡʥʽʤ 

ʧʨʠʙʝʨʝʞʥʠʤ ʯʣʝʥʦʤ ʬʘʮʽʘʣʴʥʦʛʦ ʨʷʜʫ ʣʘʪʫʥʥʦʾ ʟʦʥʠ ʚʚʘʞʘʶʪʴʩʷ 

ʚʽʟʝʨʫʥʯʘʩʪʽ ʜʦʣʦʤʽʪʠ, ʷʢʽ ʟ ʩʠʣʫʨʫ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʥʽʢʠʤ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ 

ʽ ʥʝ ʦʧʠʩʫʚʘʣʠʩʴ ʫ ʟʚôʷʟʢʫ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʤʘʪʝʨʽʘʣʫ.             

ʍʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʟʦʥʠ ʚʚʘʞʘʶʪʴʩʷ: 1) ʧʝʨʚʠʥʥʦ ʜʦʣʦʤʽʪʦʚʠʡ 

ʩʢʣʘʜ ʚʽʜʢʣʘʜʽʚ; 2) ʜʦʩʠʪʴ ʜʦʙʨʝ ʚʠʨʘʞʝʥʘ ʤʽʢʨʦʚʝʨʩʪʚʫʚʘʪʽʩʪʴ; 3) ʯʘʩʪʽ 

ʩʪʨʦʤʘʪʦʣʽʪʠ; 4) ʪʨʽʱʠʥʠ ʚʠʩʠʭʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʥʘʚʝʨʩʪʚʫʚʘʥʥʷ; 5) 

ʚʽʜʩʫʪʥʽʩʪʴ ʬʘʫʥʽʩʪʠʯʥʠʭ ʨʝʰʪʦʢ (ʟʘ ʚʠʥʷʪʢʦʤ ʦʢʨʝʤʠʭ ʟʥʘʭʽʜʦʢ 

ʨʘʢʦʩʢʦʨʧʽʦʥʽʚ ʽ ʦʩʪʨʘʢʦʜ); 6) ʚʠʪʨʠʤʘʥʘ ʪʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ; 7) ʚʽʜʥʦʩʥʦ 

ʦʜʥʦʨʽʜʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʨʽʜ. 

ɼʦ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʫʪʚʦʨʝʥʴ ʟʦʥʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʣʘʤʽʥʘʨʥʽ ʛʣʠʥʠʩʪʽ 

ʜʦʣʦʤʽʪʠ ʽ ʚʦʜʦʨʦʩʪʝʚʽ ʜʦʣʦʤʽʪʠ ʫʩʪʽʚʩʴʢʦʾ ʩʚʽʪʠ. ʎʽ ʜʦʣʦʤʽʪʠ ʻ ʧʝʨʚʠʥʥʠʤʠ 

(ʩʠʥʛʝʥʝʪʠʯʥʠʤʠ), ʦʩʢʽʣʴʢʠ ʫʪʚʦʨʠʣʠʩʴ ʫ ʣʘʛʫʥʥʦ-ʧʨʠʙʝʨʝʞʥʠʭ ʪʠʭʦʚʦʜʥʠʭ 

ʫʤʦʚʘʭ, ʷʢʽ ʧʝʨʽʦʜʠʯʥʦ ʚʠʥʠʢʘʣʠ ʫ ʯʘʩʪʢʦʚʦ ʚʽʜʤʝʞʦʚʘʥʦʤʫ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ 

ʰʝʣʴʬʦʚʦʛʦ ʤʦʨʷ ʙʘʩʝʡʥʽ ʟ ʜʝʱʦ ʥʝʥʦʨʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ 

ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʽ ʯʽʪʢʦ ʚʠʨʘʞʝʥʦʶ ʮʠʢʣʽʯʥʽʩʪʶ. ʃʘʤʽʥʘʨʥʽ ʜʦʣʦʤʽʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʛʣʠʥʠ, ʙʽʣʴʰʝ ʯʠ ʤʝʥʰʝ ʚʠʨʘʞʝʥʦʶ 

ʪʦʥʢʦ- ʡ ʤʽʢʨʦʚʝʨʩʪʚʫʚʘʪʽʩʪʶ (ʩʤʫʛʘʩʪʦʶ ʪʝʢʩʪʫʨʦʶ), ʚʽʜʩʫʪʥʽʩʪʶ ʛʽʧʩʫ ʪʘ 

ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʚʠʱʝʥʦʾ ʩʦʣʦʥʦʩʪʽ, ʚʽʜʩʫʪʥʽʩʪʶ ʨʝʰʪʢʽʚ ʦʨʛʘʥʽʟʤʽʚ (ʟʘ 

ʚʠʥʷʪʢʦʤ ʧʦʦʜʠʥʦʢʠʭ ʟʥʘʭʽʜʦʢ ʝʚʨʠʧʪʝʨʠʜ ʪʘ ʦʢʨʝʤʠʭ ʩʢʫʧʯʝʥʴ ʦʩʪʨʘʢʦʜ). 

ɿʘʣʷʛʘʶʪʴ ʚʦʥʠ ʫ ʚʠʛʣʷʜʽ ʚʽʜʥʦʩʥʦ ʚʠʪʨʠʤʘʥʠʭ ʚʝʨʩʪʚ ʥʝʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ 

(ʜʦ 1 ʤ), ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʨʝʛʨʝʩʠʚʥʫ ʯʘʩʪʠʥʫ ʮʠʢʣʽʪʽʚ ʽ ʯʘʩʪʦ ʟʘʚʝʨʰʫʶʪʴʩʷ 
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ʧʦʚʝʨʭʥʷʤʠ ʨʦʟʤʠʚʽʚ. ɺʦʜʦʨʦʩʪʝʚʽ ʜʦʣʦʤʽʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʘʣʦʧʦʪʫʞʥʠʤʠ 

(ʥʝ ʙʽʣʴʰʝ ʤʝʪʨʘ) ʩʪʨʦʤʘʪʦʣʽʪʦʚʠʤʠ ʙʽʦʩʪʨʦʤʘʤʠ, ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʥʘ ʨʦʟʤʠʪʽʡ 

ʧʦʚʝʨʭʥʽ ʣʘʤʽʥʘʨʥʠʭ ʜʦʣʦʤʽʪʽʚ ʽ ʧʦʯʠʥʘʶʪʴ ʪʨʘʥʩʛʨʝʩʠʚʥʫ ʯʘʩʪʠʥʫ ʮʠʢʣʽʚ. 

ʉʢʣʘʜʝʥʽ ʚʦʥʠ ʩʢʫʧʯʝʥʥʷʤʠ ʩʬʝʨʠʯʥʦ-ʰʢʘʨʣʫʧʯʘʩʪʠʭ ʚʦʜʦʨʦʩʪʝʚʠʭ ʥʘʨʦʩʪʽʚ 

ʟ ʯʠʩʣʝʥʥʠʤʠ ʢʘʚʝʨʥʘʤʠ ʽ ʧʫʩʪʦʪʘʤʠ. ʇʦʚʝʨʭʥʷ ʧʣʘʩʪʽʚ ʥʝʨʽʚʥʘ, ʘʣʝ ʙʝʟ 

ʨʦʟʤʠʚʽʚ. 

ɻʽʧʩʦʥʦʩʥʽ ʜʦʣʦʤʽʪʠ ʻ ʪʠʧʦʚʦʶ ʽ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʦʶ ʬʘʮʽʻʶ ʚ 

ʫʩʪʽʚʩʴʢʽʡ ʧʽʜʩʚʽʪʽ, ʩʝʤʝʨʠʥʩʴʢʽʡ, ʥʝʩʚʽʮʴʢʽʡ, ʩʝʨʥʽʚʩʴʢʽʡ ʩʚʽʪʘʭ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʨʝʛʽʦʥʫ. ʉʘʤʽ ʧʦʨʦʜʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ, ʷʩʥʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ, 

ʩʤʫʛʘʩʪʽ, ʟ ʙʽʣʴʰʠʤ ʯʠ ʤʝʥʰʠʤ ʚʤʽʩʪʦʤ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʯʘʩʪʦ 

ʧʝʨʝʭʦʜʷʪʴ ʫ ʜʦʤʝʨʠʪʠ ʽʟ ʩʣʽʜʘʤʠ ʧʽʜʚʦʜʥʠʭ ʨʦʟʤʠʚʽʚ ʽ ʪʫʨʙʫʣʝʥʪʥʠʭ ʪʝʯʽʡ. 

ɻʽʧʩʠ ʚ ʥʠʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʢʫʪʘʩʪʠʭ ʚʢʣʶʯʝʥʴ, ʧʨʦʞʠʣʢʽʚ ʫ 

ʪʨʽʱʠʥʘʭ, ʧʨʦʚʝʨʩʪʢʽʚ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʚʽʜ 1 ʤʤ ʜʦ 1 ʤ), ʥʝʨʽʜʢʦ ʟʘʤʽʱʝʥʽ 

ʘʥʛʽʜʨʠʪʘʤʠ. ʌʘʫʥʽʩʪʠʯʥʽ ʨʝʰʪʢʠ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽ. 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ ʨʠʬʦʚʠʭ ʩʧʦʨʫʜ (ʟʘʨʠʬʦʚʽ ʬʘʮʽʾ) ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʙʨʝʢʯʽʡʦʚʘʥʽ ʜʦʣʦʤʽʪʠ, ʚ ʷʢʠʭ ʫʣʘʤʢʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʘʙʦ ʧʝʣʽʪʦʤʦʨʬʥʠʭ 

ʜʦʣʦʤʽʪʽʚ ʟʮʝʤʝʥʪʦʚʘʥʽ ʛʣʠʥʠʩʪʦ-ʜʦʤʝʨʠʪʦʚʦʶ ʦʩʥʦʚʥʦʶ ʤʘʩʦʶ (ʨʠʬʦʛʝʥʥʽ 

ʙʨʝʢʯʽʾ). 

ɼʦ ʜʨʫʛʦʾ ʬʘʮʽʘʣʴʥʦʾ ʟʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʚʽʜʢʣʘʜʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʫ 

ʚʽʜʥʦʩʥʦ ʥʝʰʠʨʦʢʽʡ ʤʽʣʠʥʥʽʡ ʩʤʫʟʽ ʥʘ ʤʝʞʽ ʣʘʛʫʥʠ ʡ ʚʽʜʢʨʠʪʦʛʦ ʰʝʣʴʬʫ. 

ʍʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ʟʦʥʠ: 1) ʧʝʨʚʠʥʥʠʡ ʚʘʧʥʷʥʠʡ ʩʢʣʘʜ ʧʦʨʽʜ; 2) ʚʽʜʩʫʪʥʽʩʪʴ 

ʪʝʨʠʛʝʥʥʠʭ ʜʦʤʽʰʦʢ; 3) ʨʦʟʤʘʾʪʪʷ ʩʪʨʫʢʪʫʨ ʽ ʪʝʢʩʪʫʨ ʧʦʨʽʜ; 4) ʧʝʨʝʚʘʞʘʥʥʷ 

ʨʝʰʪʦʢ ʨʠʬʦʙʫʜʽʚʥʠʭ ʪʘ ʽʥʰʠʭ ʧʨʠʢʨʽʧʣʝʥʠʭ ʦʨʛʘʥʽʟʤʽʚ; 5) ʛʦʨʠʟʦʥʪʘʣʴʥʘ 

ʥʝʚʠʪʨʠʤʘʥʽʩʪʴ ʚʝʨʩʪʚ ʽ ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ. ʅʘʡʪʠʧʦʚʽʰʠʤʠ ʜʣʷ 

ʟʦʥʠ ʻ ʬʘʮʽʾ ʨʠʬʽʚ (ʙʽʦʛʝʨʤʥʠʭ ʧʦʙʫʜʦʚ) ʪʘ ʧʝʨʝʜʨʠʬʦʚʠʭ ʜʝʪʨʠʪʦʚʠʭ 

ʚʘʧʥʷʢʽʚ. ʈʠʬʦʚʽ ʬʘʮʽʾ ʚʽʜʦʤʽ ʚ ʣʦʢʘʯʠʥʩʴʢʽʡ ʩʚʽʪʽ, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʦʩʠʪʴ 

ʧʦʪʫʞʥʠʤʠ (ʜʦ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ) ʪʦʚʱʘʤʠ ʟʝʨʥʠʩʪʠʭ (ʚʽʜ ʜʨʽʙʥʦ- ʜʦ 

ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ) ʤʘʩʠʚʥʠʭ ʚʪʦʨʠʥʥʠʭ ʜʦʣʦʤʽʪʽʚ. ʊʘʢʽ ʧʦʨʦʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʝʣʠʢʦʶ ʢʘʚʝʨʥʦʟʥʽʩʪʶ, ʱʦ ʫʪʚʦʨʠʣʘʩʷ ʚʥʘʩʣʽʜʦʢ ʧʦʚʥʦʛʦ ʚʠʣʫʛʦʚʫʚʘʥʥʷ 

ʩʢʝʣʝʪʽʚ ʬʘʫʥʠ. ʊʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʫʩʪʦʪʠ ʚ ʧʦʨʦʜʽ ʟʜʝʙʽʣʴʰʦʛʦ 
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ʧʦʚʪʦʨʶʶʪʴ ʬʦʨʤʫ ʮʠʭ ʨʝʰʪʦʢ; ʥʝʚʠʣʫʛʦʚʘʥʽ ʢʦʨʘʣʠ ʽ ʩʪʨʦʤʘʪʦʧʦʨʠ, ʷʢʽ ʥʝ 

ʜʦʣʦʤʽʪʠʟʦʚʘʥʽ ʡ ʥʝ ʟʘʤʽʱʝʥʽ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʜʢʦ. 

ɹʽʦʛʝʨʤʥʽ ʧʦʙʫʜʦʚʠ ʦʩʦʙʣʠʚʦ ʧʦʰʠʨʝʥʽ ʫ ʤʫʢʰʠʥʩʴʢʽʡ ʧʽʜʩʚʽʪʽ ʪʘ 

ʢʦʥʽʚʩʴʢʽʡ ʩʚʽʪʽ ʥʘ ʇʦʜʽʣʣʽ. ɺʽʜʨʽʟʥʷʶʪʴʩʷ ʚʦʥʠ ʥʝʚʝʣʠʢʠʤʠ ʨʦʟʤʽʨʘʤʠ 

(ʚʠʩʦʪʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 10-15 ʤ, ʧʨʦʩʪʷʛʘʥʥʷ ï 25 ʤ), ʟʘʣʷʛʘʥʥʷʤ ʩʝʨʝʜ 

ʦʜʥʦʨʽʜʥʠʭ ʧʦʨʽʜ, ʚʽʜʩʫʪʥʽʩʪʶ ʟʥʘʯʥʠʭ ʚʪʦʨʠʥʥʠʭ ʟʤʽʥ (ʜʦʣʦʤʽʪʠʟʘʮʽʾ), 

ʚʽʜʩʫʪʥʽʩʪʶ ʘʙʦ ʥʝʚʝʣʠʢʠʤʠ ʨʦʟʤʽʨʘʤʠ ʰʣʝʡʬʽʚ. ʄʫʢʰʠʥʩʴʢʽ ʙʽʦʛʝʨʤʠ ʫ 

ʣʽʪʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʤʘʶʪʴ ʜʦʩʠʪʴ ʦʜʥʦʨʽʜʥʠʡ ʩʢʣʘʜ, ʧʨʦʪʝ 

ʧʝʨʝʚʘʞʘʶʪʴ ʙʽʦʤʦʨʬʥʽ ʚʘʧʥʷʢʠ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʙʽʪʫʤʽʥʦʟʥʽʩʪʶ, 

ʪʚʝʨʜʽʩʪʶ ʽ ʤʘʩʠʚʥʽʩʪʶ. ʎʝʤʝʥʪʫʚʘʣʴʥʘ ʤʘʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʥʢʦʟʝʨʥʠʩʪʠʤ 

ʢʘʣʴʮʠʪʦʤ ʽʟ ʟʛʫʩʪʢʘʤʠ ʜʦʣʦʤʽʪʫ ʘʙʦ ʞ ʜʦʣʦʤʽʪʦʤ ʽʟ ʜʦʤʽʰʢʘʤʠ 

ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʯʘʩʪʽ ʥʽʰʽ, ʚʠʧʦʚʥʝʥʽ ʤʝʨʛʝʣʝʤ, ʘʬʘʥʽʪʦʚʠʤʠ 

ʚʘʧʥʷʢʘʤʠ ʡ ʜʦʣʦʤʽʪʘʤʠ. ʐʣʝʡʬʠ ʾʭ ʩʢʣʘʜʝʥʽ ʩʽʨʠʤʠ ʙʽʪʫʤʽʥʦʟʥʠʤʠ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ, ʤʽʩʮʷʤʠ ʩʣʘʙʦʛʣʠʥʠʩʪʠʤʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʠʤʠ 

ʚʘʧʥʷʢʘʤʠ, ʷʢʽ ʥʘ ʥʝʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʧʦʙʫʜʦʚʠ ʧʝʨʝʭʦʜʷʪʴ ʫ 

ʪʦʥʢʦʧʣʠʪʯʘʩʪʽ ʤʝʨʛʝʣʽ ʟ ʯʠʩʣʝʥʥʠʤʠ ʫʣʘʤʢʘʤʠ ʢʦʨʘʣʽʚ, ʤʦʭʦʚʘʪʦʢ, 

ʢʨʠʥʦʽʜʝʡ. 

ɹʽʦʛʝʨʤʠ ʢʦʥʽʚʩʴʢʦʾ ʩʚʽʪʠ ʟʥʘʯʥʦ ʤʝʥʰʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʽ ʩʢʣʘʜʝʥʽ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʩʢʝʣʝʪʥʠʤʠ ʨʝʰʪʢʘʤʠ ʢʦʣʦʥʽʘʣʴʥʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʢʦʨʘʣʽʚ ʽ 

ʩʪʨʦʤʘʪʦʧʦʨ), ʟʮʝʤʝʥʪʦʚʘʥʠʭ ʚʘʧʥʠʩʪʦ-ʤʝʨʛʝʣʠʩʪʦʶ ʤʘʩʦʶ; ʰʣʝʡʬʠ 

ʚʠʨʘʞʝʥʽ ʥʝ ʜʫʞʝ ʯʽʪʢʦ ʽ ʯʘʩʪʦ ʚʽʜʩʫʪʥʽ. ɺʠʨʽʟʥʷʶʪʴʩʷ 

ʢʦʨʘʣʦʚʦ-ʩʪʨʦʤʘʪʦʧʦʨʦʚʽ ʪʘ ʢʦʨʘʣʦʚʦ-ʩʪʨʦʤʘʪʦʧʦʨʦ-ʢʨʠʥʦʾʜʥʽ ʙʽʦʛʝʨʤʠ. 

ɹʦʥʠ ʚʠʷʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʧʦʦʜʠʥʦʢʠʭ ʩʧʦʨʫʜ ʩʝʨʝʜ ʛʨʫʜʢʫʚʘʪʠʭ ʛʣʠʥʠʩʪʠʭ 

ʚʘʧʥʷʢʽʚ. 

ɹʽʦʩʪʨʦʤʠ ʫ ʩʢʘʣʴʩʴʢʦʤʫ ʛʦʨʠʟʦʥʪʽ (ʫ ʚʘʨʥʠʮʴʢʽʡ ʽ ʪʨʫʙʯʠʥʩʴʢʽʡ ʩʚʽʪʘʭ) 

ʇʦʜʽʣʣʷ ʫʪʚʦʨʝʥʽ ʢʦʣʦʥʽʷʤʠ ʩʪʨʦʤʘʪʦʧʦʨ, ʚʦʜʦʨʦʩʪʝʡ ʽ ʢʦʨʘʣʽʚ. ɺʠʩʦʪʘ ʾʭ ʥʝ 

ʧʝʨʝʚʠʱʫʻ ʦʜʥʦʛʦ-ʧʽʚʪʦʨʘ ʤʝʪʨʘ, ʜʦʚʞʠʥʘ ï ʚʽʜ ʜʝʩʷʪʢʽʚ ʜʦ ʩʦʪʝʥʴ ʤʝʪʨʽʚ. ʋ 

ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʨʦʟʚʠʪʢʫ ʙʘʩʝʡʥʫ ʙʘʨ'ʻʨ ʤʽʞ ʣʘʛʫʥʦʶ ʪʘ ʚʽʜʢʨʠʪʦʰʝʣʴʬʦʚʦʶ 

ʯʘʩʪʠʥʦʶ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʤʽʛ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʙʦ ʥʝʚʠʩʦʢʠʤ ʨʠʬʦʤ, 

ʘʙʦ ʙʽʦʛʝʨʤʥʦʶ ʛʨʷʜʦʶ, ʘʙʦ ʟʘʨʦʩʪʷʤʠ ʚʦʜʦʨʦʩʪʝʡ ʯʠ ʢʨʠʥʦʽʜʝʡ, ʘʙʦ 
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ʙʘʥʢʘʤʠ. ʇʨʦʪʝ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʚʣʘʩʥʝ ʨʠʬʦʚʦʾ ʧʦʙʫʜʦʚʠ, ʙʽʣʷ ʥʝʾ ʟʽ 

ʩʪʦʨʦʥʠ ʚʽʜʢʨʠʪʦʛʦ ʤʦʨʷ ʟʘʚʘʜʠ ʬʦʨʤʫʚʘʣʠʩʴ ʧʝʨʝʜʨʠʬʦʚʽ ʬʘʮʽʾ. ʉʢʣʘʜʝʥʽ 

ʚʦʥʠ ʨʽʟʥʠʤʠ ʟʝʨʥʠʩʪʠʤʠ ʚʘʧʥʷʢʘʤʠ ʟ ʤʘʩʠʚʥʦʶ ʘʙʦ (ʜʘʣʽ ʚʽʜ ʩʧʦʨʫʜʠ) 

ʙʨʝʢʯʽʻʧʦʜʽʙʥʦʶ ʪʝʢʩʪʫʨʦʶ, ʙʝʟ ʜʦʤʽʰʦʢ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʩʣʽʜʽʚ 

ʜʦʣʦʤʽʪʠʟʘʮʽʾ, ʜʦʩʠʪʴ ʨʽʜʢʦ ʟ ʬʘʫʥʽʩʪʠʯʥʠʤʠ ʨʝʰʪʢʘʤʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʧʦʨʽʜ 

ʧʝʨʝʚʘʞʥʦ ʪʝʤʥʦ-ʩʽʨʝ, ʟ ʢʦʨʠʯʥʶʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ, ʧʦʜʝʢʫʜʠ ʪʨʘʧʣʷʶʪʴʩʷ 

ʤʘʡʞʝ ʙʽʣʽ ʢʨʠʥʦʾʜʥʽ ʚʽʜʤʽʥʠ. ɿ ʚʽʜʜʘʣʝʥʥʷʤ ʚʽʜ ʦʨʛʘʥʦʛʝʥʥʦʾ ʩʧʦʨʫʜʠ, ʷʢʘ 

ʙʫʣʘ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʜʝʪʨʠʪʫ, ʚʝʣʠʯʠʥʘ ʟʝʨʝʥ ʟʤʝʥʰʫʻʪʴʩʷ, ʤʘʩʠʚʥʘ 

ʪʝʢʩʪʫʨʘ ʧʝʨʝʭʦʜʠʪʴ ʫ ʙʨʝʢʯʽʻʧʦʜʽʙʥʫ ʽ ʛʨʫʜʢʫʚʘʪʫ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ 

ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʫ ʧʨʦʞʠʣʢʘʭ ʘʙʦ ʫ ʨʦʟʩʽʷʥʦʤʫ ʚʠʛʣʷʜʽ). ʉʝʨʝʜ ʚʽʜʤʽʥ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʝʨʝʜʨʠʬʦʚʠʭ ʬʘʮʽʡ ʦʩʦʙʣʠʚʦ ʚʠʜʽʣʷʶʪʴʩʷ ʢʨʠʥʦʾʜʥʽ ʚʘʧʥʷʢʠ 

ï ʩʽʨʽ, ʟ ʢʦʨʠʯʥʶʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ, ʨʽʜʰʝ ʤʘʡʞʝ ʙʽʣʽ, ʩʝʨʝʜʥʴʦ- ʘʙʦ 

ʛʨʫʙʦʟʝʨʥʠʩʪʽ ʤʘʩʠʚʥʽ ʧʦʨʦʜʠ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʩʢʣʘʜʝʥʽ ʫʣʘʤʢʘʤʠ ʤʦʨʩʴʢʠʭ 

ʣʽʣʽʡ; ʪʦʚʱʠʥʘ ʾʭ ʚ ʦʢʨʝʤʠʭ ʨʦʟʨʽʟʘʭ ʜʦʩʷʛʘʻ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ 

(ʢʦʥʦʧʢʽʚʩʴʢʘ, ʤʘʥʴʢʽʚʩʴʢʘ ʩʚʽʪʠ, ʥʠʚʠʮʴʢʘ ʧʽʜʩʚʽʪʘ ʡ ʽʥ.), ʧʨʦʪʝ ʥʽʢʦʣʠ ʥʝ 

ʧʝʨʝʚʠʱʫʻ ʧʦʪʫʞʥʦʩʪʽ ʽʟʦʭʨʦʥʥʠʭ ʚʤʽʱʫʚʘʣʴʥʠʭ ʧʦʨʽʜ. 

ɿʘʭʽʜʥʽʰʝ ʚʽʜ ʤʽʣʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʚʩʽʭ ʛʦʨʠʟʦʥʪʘʭ ʨʦʟʤʽʱʝʥʘ ʟʥʘʯʥʦ 

ʰʠʨʰʘ ʟʦʥʘ ʨʦʟʚʠʪʢʫ ʚʽʜʢʨʠʪʦʤʦʨʩʴʢʠʭ (ʚʽʜʢʨʠʪʦʰʝʣʴʬʦʚʠʭ) ʬʘʮʽʡ. ɼʣ̫ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ: 1) ʛʣʠʥʠʩʪʦ-ʚʘʧʥʷʥʠʡ ʩʢʣʘʜ; 2) ʥʝʩʦʨʪʦʚʘʥʽʩʪʴ ʛʣʠʥʠʩʪʠʭ 

ʽ ʟʝʨʥʠʩʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; 3) ʦʜʥʦʨʽʜʥʽʩʪʴ ʪʦʚʱ ʙʝʟ ʚʠʨʘʞʝʥʦʾ ʚʝʨʩʪʚʫʚʘʪʦʩʪʽ; 

4) ʛʨʫʜʢʫʚʘʪʘ ʪʝʢʩʪʫʨʘ ʧʦʨʽʜ; 5) ʜʝʷʢʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜʢʣʘʜʽʚ. ʋ 

ʟʦʥʽ ʧʦʰʠʨʝʥʽ ʛʣʠʥʠʩʪʽ, ʛʣʠʥʠʩʪʦ-ʜʝʪʨʠʪʦʚʽ ʚʘʧʥʷʢʠ ʪʘ ʤʝʨʛʝʣʽ ʟ 

ʭʘʨʘʢʪʝʨʥʦʶ ʛʨʫʜʢʫʚʘʪʦʶ ʪʝʢʩʪʫʨʦʶ. ʉʢʣʘʜʝʥʽ ʥʠʤʠ ʪʦʚʱʽ ʬʫʨʤʘʥʽʚʩʴʢʦʾ, 

ʤʘʨôʷʥʽʚʩʴʢʦʾ, ʙʘʣʫʯʠʥʩʴʢʦʾ, ʢʦʥʽʚʩʴʢʦʾ, ʩʦʢʽʣʴʩʴʢʦʾ, ʟʘʜʘʨʽʚʩʴʢʦʾ, ʚʠʪʢʽʚʩʴʢʦʾ 

ʩʚʽʪ ʚʠʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʠʤʠ ʧʦʪʫʞʥʦʩʪʷʤʠ, ʚʽʜʩʫʪʥʽʩʪʶ ʚʝʨʩʪʚʫʚʘʪʦʩʪʽ, 

ʜʦʩʠʪʴ ʨʦʟʤʘʾʪʠʤʠ, ʘʣʝ ʚʽʜʥʦʩʥʦ ʨʽʜʢʽʩʥʠʤʠ ʬʘʫʥʽʩʪʠʯʥʠʤʠ ʨʝʰʪʢʘʤʠ. 

ʂʘʨʙʦʥʘʪʥʠʡ ʤʘʪʝʨʽʘʣ (ʜʝʪʨʠʪ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ) ʚ ʦʩʥʦʚʥʦʤʫ ʩʢʫʧʯʝʥʠʡ ʫ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʛʨʫʜʦʢ, ʨʦʟʤʽʨʠ ʷʢʠʭ ʟʤʝʥʰʫʶʪʴʩʷ (ʨʘʟʦʤ ʽʟ 

ʟʤʝʥʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʜʝʪʨʠʪʫ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ʛʣʠʥʠ ʷʢ ʫ ʩʘʤʠʭ 

ʛʨʫʜʢʘʭ, ʪʘʢ ʽ ʚ ʮʝʤʝʥʪʫʶʯʽʡ ʾʭ ʤʘʩʽ) ʟ ʚʽʜʜʘʣʝʥʥʷʤ ʚʽʜ ʨʠʬʦʛʝʥʥʦʾ ʩʧʦʨʫʜʠ. 
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ɿʦʥʘ ʨʦʟʚʠʪʢʫ ʛʨʫʜʢʫʚʘʪʠʭ ʚʘʧʥʷʢʽʚ ʥʝ ʻ ʪʝʢʪʦʥʽʯʥʦ ʚʽʜʦʩʦʙʣʝʥʦʶ ʽ ʥʝ 

ʤʘʻ ʨʽʟʢʠʭ ʤʝʞ ʽʟ ʩʫʤʽʞʥʠʤʠ ʟʦʥʘʤʠ ï ʧʝʨʝʭʽʜ ʾʭ ʜʦ ʛʨʘʧʪʦʣʽʪʦʚʠʭ ʘʨʛʽʣʽʪʽʚ 

ʧʦʩʪʫʧʦʚʠʡ, ʧʨʦʤʽʞʥʠʤʠ ʧʦʨʦʜʘʤʠ ʚʠʩʪʫʧʘʶʪʴ ʥʝʦʜʥʦʨʽʜʥʦ ʛʣʠʥʠʩʪʽ 

ʤʝʨʛʝʣʽ, ʢʘʨʙʦʥʘʪʥʽ ʘʨʛʽʣʽʪʠ ʽ ʛʣʠʥʠ ʟ ʥʝʯʽʪʢʦʶ ʛʨʫʜʢʫʚʘʪʦʶ ʘʙʦ ʤʘʩʠʚʥʦʶ 

ʪʝʢʩʪʫʨʦʶ. 

ɿʘʚʝʨʰʫʻʪʴʩʷ ʬʘʮʽʘʣʴʥʠʡ ʨʷʜ ʚʽʜʢʣʘʜʘʤʠ ʟʘʥʫʨʝʥʦʾ ʯʘʩʪʠʥʠ 

ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʭʠʣʫ, ʷʢʽ ʧʦʰʠʨʝʥʽ ʫ ʯʝʪʚʝʨʪʽʡ ʬʘʮʽʘʣʴʥʽʡ ʟʦʥʽ ʽ ʧʦʚʥʽʩʪʶ 

ʩʢʣʘʜʘʶʪʴ ʨʦʟʨʽʟʠ ʩʠʣʫʨʫ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʃɹ ʚʽʚʩʴʢʦʛʦ ʪʘ ʚ 

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʽ (ʫ ʟʦʥʽ ʊʝʡʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ), ʜʝ ʚʦʥʠ ʧʦʚʥʽʩʪʶ 

ʨʦʟʢʨʠʪʽ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ɼʫʙʣʷʥʠ-4, ʇʝʨʝʤʠʰʣʷʥʠ-1, ʃʽʱʠʥʩʴʢʘ-1, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ-1, ɿʘʛʘʡʧʽʣʴ-1 (ʪʘʙʣ. 2.2). ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʠʡ ʚʠʥʷʪʢʦʚʦ 

ʪʝʨʠʛʝʥʥʠʡ ʩʢʣʘʜ ï ʮʝ ʪʝʤʥʦ-ʩʽʨʽ, ʤʘʡʞʝ ʯʦʨʥʽ ʘʨʛʽʣʽʪʠ, ʨʽʜʢʦ ʪʨʦʭʠ 

ʢʘʨʙʦʥʘʪʥʽ, ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʛʨʘʧʪʦʣʽʪʘʤʠ. ʇʦʪʫʞʥʦʩʪʽ ʪʦʚʱ ʛʨʘʧʪʦʣʽʪʦʚʠʭ 

ʘʨʛʽʣʽʪʽʚ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʪʫʞʥʦʩʪʽ ʽʟʦʭʨʦʥʥʠʭ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʭ 

ʪʘ ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʽʚ ʤʽʣʠʥʥʦʾ ʪʘ ʣʘʛʫʥʥʦʾ ʟʦʥ. 

ʇʦʩʪʫʧʦʚʽ ʧʝʨʝʭʦʜʠ ʧʦ ʣʘʪʝʨʘʣʽ ʤʽʞ ʬʘʮʽʷʤʠ ʽ ʥʝʟʥʘʯʥʽ ʟʤʽʥʠ 

ʧʦʪʫʞʥʦʩʪʝʡ ʽʟʦʭʨʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʰʝʣʴʬ ʩʠʣʫʨʽʡʩʴʢʦʛʦ 

ʧʘʣʝʦʙʘʩʝʡʥʫ, ʷʢʠʡ ʨʦʟʤʽʱʫʚʘʚʩʷ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ 

ʦʢʨʘʾʥʠ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʧʨʦʪʷʛʦʤ ʚʝʥʣʦʮʴʢʦʛʦ ʪʘ ʙʽʣʴʰʦʾ 

ʯʘʩʪʠʥʠ ʣʫʜʣʦʚʩʴʢʦʛʦ ʚʽʢʽʚ (ʫ ʜʦʩʢʘʣʴʩʴʢʦʤʫ ʯʘʩʽ) ʙʫʚ ʜʦʩʠʪʴ ʧʦʣʦʛʠʤ 

(ʥʘʭʠʣ ʡʦʛʦ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 1-2Á) ʽ ʨʽʚʥʠʤ. 

ʗʢ ʚʠʜʥʦ ʟ ʧʦʧʝʨʝʯʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʝʨʝʪʠʥʽʚ, ʤʘʪʝʨʠʢʦʚʠʡ ʩʭʠʣ ʫ 

ʧʘʣʝʦʙʘʩʝʡʥʽ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦ ʦʬʦʨʤʠʚʩʷ ʧʽʜ ʢʽʥʝʮʴ ʣʫʜʣʦʚʩʴʢʦʛʦ ʚʽʢʫ, ʢʦʣʠ 

ʟʘʨʦʜʠʚʩʷ ʛʨʘʙʝʥ ʪʝʢʪʦʥʽʯʥʦ ʘʢʪʠʚʥʦʾ ʩʪʨʫʢʪʫʨʠ ï ʟʦʥʠ 

ʊʝʡʩʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ, ʟ ʷʢʦʶ ʧʦʚôʷʟʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʦʾ 

ʨʘʥʥʴʦʜʝʚʦʥʩʴʢʦʾ ʪʦʚʱʽ (ʬʘʮʽ ʾʦʣʜ-ʨʝʜʫ, ʜʥʽʩʪʝʨʩʴʢʘ ʩʝʨʽ)̫. 

ɿʤiʥʘ ʪʝʢʪʦʥiʯʥʦʛʦ ʨʝʞʠʤʫ ʚ ʢiʥʮi ʩʠʣʫʨiʡʩʴʢʦʛʦ ʧʝʨiʦʜʫ, ʧʦʚôʷʟʘʥʘ ʟ 

ʝʨiʡʩʴʢʦʶ ʬʘʟʦʶ ʩʢʣʘʜʯʘʩʪʦʩʪi ʫ ɿʘʭiʜʥiʡ ɭʚʨʦʧi, iʩʪʦʪʥʦ ʚʧʣʠʥʫʣʘ ʥʘ 

ʭʘʨʘʢʪʝʨ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʫ ɺʦʣʠʥʦ-ʇʦʜiʣʴʩʴʢʦʤʫ ʧʝʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ 

ʙʘʩʝʡʥi. ʇʦʯʘʪʢʦʚi ʩʪʘʜiʾ ʮiʻʾ ʟʤiʥʠ ʢʦʥʪʨʘʩʪʥʦ ʟʘʬiʢʩʫʚʘʣʠʩʷ ʫ 
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ɹʝʣʟ-ɹʘʣʫʯʠʥʩʴʢiʡ ʟʦʥi (ʩʚ. ʃʠʪʦʚʝʞ-1, ʉʦʢʘʣʴ-1, ʉʪʨʝʤiʥʴ-1, ʆʛʣʷʜiʚ-1, 2, 3, 

ɹʘʣʫʯʠʥ-1, 3) ʪʘ ʥʘ ʃʦʢʘʯʠʥʩʴʢʦʤʫ ʧiʜʥʷʪʪi (ʨʠʩ. 2.6), ʜʝ ʨʦʟʢʨʠʪi ʩʧʝʮʠʬiʯʥi 

ʨʦʟʨiʟʠ ʚʝʨʩʪʚ, ʧʝʨʝʭiʜʥʠʭ ʚiʜ ʧʨʞʠʜʦʣʫ ʜʦ ʣʦʭʢʦʚʫ (ʚiʜʢʣʘʜʠ ʚʝʨʭʽʚ 

ʩʢʘʣʴʩʴʢʦʛʦ ʪʘ ʥʠʟʽʚ ʙʦʨʱʽʚʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʽʚ). ʋ ʨʘʥʥʴʦʤʫ ʜʝʚʦʥi ʨiʟʢʦ 

ʟʙiʣʴʰʠʣʦʩʷ ʥʘʜʭʦʜʞʝʥʥʷ ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨiʘʣʫ ʟ ʧiʚʥiʯʥʦʛʦ ʩʭʦʜʫ (ʟ 

ʨʘʡʦʥʫ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʧiʚʥiʯʥiʰʝ ʈiʚʥʦʛʦ). ɺʩʝ ʮʝ ʚʧʣʠʥʫʣʦ i ʥʘ ʨʦʟʚʠʪʦʢ 

ʦʨʛʘʥiʯʥʦʛʦ ʩʚiʪʫ ï ʦʩʥʦʚʥʦʛʦ ʧʨʦʜʫʮʝʥʪʘ ʢʘʨʙʦʥʘʪiʚ: ʧʦʚʥiʩʪʶ ʧʨʠʧʠʥʠʚʩʷ 

ʨʦʟʚʠʪʦʢ ʨʠʬʦʙʫʜiʚʥʠʭ i ʢʦʣʦʥiʘʣʴʥʠʭ ʦʨʛʘʥiʟʤiʚ. ʇʨʦʪʷʛʦʤ ʨʘʥʥʴʦʛʦ ʜʝʚʦʥʫ 

ʫ ʟʘʭiʜʥiʡ ʯʘʩʪʠʥi ʨʝʛiʦʥʫ (ʫ ʟʦʥʽ ʊʝʡʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ) ʬʦʨʤʫʻʪʴʩʷ ʧʦʪʫʞʥʘ 

ʪʦʚʱʘ, ʩʢʣʘʜʝʥʘ ʬʣʽʰʦʧʦʜʽʙʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʘʨʛiʣiʪiʚ ʪʘ (ʟʚʝʨʭʫ) ʘʣʝʚʨʦʣiʪiʚ 

ʟ ʪʦʥʢʠʤʠ ʧʨʦʚʝʨʩʪʢʘʤʠ ʙʨʘʭiʦʧʦʜʦʚʠʭ i ʦʩʪʨʘʢʦʜʦʚʠʭ ʚʘʧʥʷʢiʚ ʪʠʚʝʨʩʴʢʦʾ 

ʩʝʨʽʾ (530 ʤ) ʪʘ ʬʘʮʽʷʤʠ ʦʣʜ-ʨʝʜʫ ʜʥʽʩʪʝʨʩʴʢʦʾ ʩʝʨʽʾ (ʧʦʥʘʜ 1100 ʤ) (ʪʘʙʣ. 2.2). 

ʋ ʧʦʜʽʣʴʩʴʢʦʤʫ ʦʧʦʨʥʦʤʫ ʨʦʟʨʽʟʽ ʥʠʞʥʷ ʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʬʣʽʰʦʧʦʜʽʙʥʠʤʠ ʚʘʧʥʠʩʪʦ-ʛʣʠʥʠʩʪʠʤʠ ʦʩʘʜʘʤʠ ʪʠʚʝʨʩʴʢʦʾ ʩʝʨʽʾ, 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʦ ʧʦʜʽʣʝʥʠʤʠ ʥʘ ʙʦʨʱʽʚʩʴʢʠʡ, ʯʦʨʪʢʽʚʩʴʢʠʡ ʪʘ ʽʚʘʥʽʚʩʴʢʠʡ 

ʛʦʨʠʟʦʥʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʨʝʛʽʦʥʘʣʴʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʧʽʜʨʦʟʜʽʣʠ. ʇʦ 

ʣʘʪʝʨʘʣʽ ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ (ʙʽʣʷ ʃʫʮʴʢʘ) ʚʦʥʘ ʧʦʩʪʫʧʦʚʦ 

ʟʘʤʽʱʫʻʪʴʩʷ ʽʟʦʭʨʦʥʥʦʶ ʟ ʥʝʶ ʽʢʚʠʥʩʴʢʦʶ ʩʝʨʽʻʶ ʪʝʨʝʙʦʚʣʷʥʩʴʢʦʾ ʬʦʨʤʘʮʽʾ. 

ɺʝʨʭʥʷ ʪʝʨʠʛʝʥʥʘ ʪʦʚʱʘ, ʩʢʣʘʜʝʥʘ ʬʘʮʽʷʤʠ "ʦʣʜ-ʨʝʜʫ", ʚʠʦʢʨʝʤʣʝʥʘ ʫ 

ʜʥʽʩʪʝʨʩʴʢʫ ʩʝʨʽʶ [13].  

ʌʘʮiʘʣʴʥʠʡ ʩʢʣʘʜ ʪʘ ʧʦʪʫʞʥʦʩʪi ʩʝʨʝʜʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚiʜʢʣʘʜiʚ ʥʘ 

ɺʦʣʠʥʦ-ʇʦʜiʣʣi ʚʢʘʟʫʶʪʴ ʥʘ ʾʭʥʶ ʥʘʣʝʞʥiʩʪʴ ʜʦ ʧʣʘʪʬʦʨʤʦʚʠʭ ʫʪʚʦʨʝʥʴ, ʱʦ 

ʩʬʦʨʤʫʚʘʣʠʩʷ ʫ ʟʦʥi ʰʝʣʴʬʫ ʪʘ, ʡʤʦʚiʨʥʦ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʭʠʣʫ 

ʧʝʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʘʣʝʦʙʘʩʝʡʥʫ. ʇʝʨʝʤôʷʪiʩʪʴ ʧʦʨiʜ (ʥʘʩʫʚʠ, ʢʫʪʦʚi 

ʥʝʟʛiʜʥʦʩʪi, ʜʟʝʨʢʘʣʘ ʢʦʚʟʘʥʥʷ) ʫ ʈʘʚʘ-ʈʫʩʴʢiʡ ʟʦʥi (ʩʚ. ʈʘʚʘ-ʈʫʩʴʢʘ-1, 

ʂʨʝʭiʚ-1) ʤʦʞʥʘ ʧʦʚôʷʟʫʚʘʪʠ ʟ ʧʨʠʨʦʟʣʦʤʥʠʤʠ ʜʠʩʣʦʢʘʮiʷʤʠ, ʱʦ ʚʠʥʠʢʣʠ 

ʚʥʘʩʣiʜʦʢ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʝʨʝʤiʱʝʥʴ ʙʣʦʢiʚ ʫ ʧiʟʥʴʦʤʫ ʧʘʣʝʦʟʦ ʾ[14;15]. 

ɼʣʷ ʩʠʣʫʨiʡʩʴʢʦ-ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʦʾ ʪʦʚʱʽ (ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ) 

ʭʘʨʘʢʪʝʨʥʝ ʤʘʡʞʝ ʩʫʙʤʝʨʠʜiʦʥʘʣʴʥʝ ʧʨʦʩʪʷʛʘʥʥʷ ʯiʪʢʦ ʚʠʨʘʞʝʥʠʭ ʬʘʮiʘʣʴʥʠʭ 

ʟʦʥ (ʨʠʩ. 2.7) ʪʘ ʟʥʘʯʥʝ ʟʙiʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪi ʩʪʨʘʪʦʥʽʚ ʫ ʟʘʭiʜʥʦʤʫ ʥʘʧʨʷʤi. 
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ɿʘʣʷʛʘʻ ʚʦʥʘ ʥʘ ʨʦʟʤʠʪiʡ ʧiʜ ʯʘʩ ʪʨʠʚʘʣʦʾ ʨʝʛʨʝʩiʾ (ʚʠʢʣʠʢʘʥʦʾ ʪʘʢʦʥʩʴʢʦʶ 

ʬʘʟʦʶ ʦʨʦʛʝʥʝʟʫ) ʧʦʚʝʨʭʥi, ʷʢʘ ʩʢʣʘʜʝʥʘ ʧʦʨʦʜʘʤʠ ʦʨʜʦʚʠʢʫ, ʢʝʤʙʨiʶ i ʚʝʥʜʫ. 

ɻʣʠʙʠʥʘ ʜʦʩʠʣʫʨʽʡʩʴʢʦʾ ʧʦʚʝʨʭʥʽ ʟʨʦʩʪʘʻ ʫ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ ʚʽʜ ʜʝʩʷʪʢʽʚ  ʜʦ 

4000 ʤ (ʨʠʩ. 2.8).  ʆʩʢiʣʴʢʠ ʙʘʟʘʣʴʥi ʚʝʨʩʪʚʠ ʩʠʣʫʨʫ ʧʨʝʜʩʪʘʚʣʝʥi ʚ ʦʩʥʦʚʥʦʤʫ 

ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʨʝʩʪiʚʩʴʢʦʾ ʧiʜʩʚiʪʠ ʢʠʪʘʡʛʦʨʦʜʩʴʢʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ʪʘ ʾʾ ʚiʢʦʚʠʭ ʘʥʘʣʦʛiʚ, ʷʢi ʬʘʮiʘʣʴʥʦ i ʟʘ ʧʦʪʫʞʥiʩʪʶ ʚʠʪʨʠʤʘʥi ʚ 

ʤʝʞʘʭ ʫʩʴʦʛʦ ʨʝʛiʦʥʫ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧiʟʥʴʦʣʘʥʜʦʚʝʨʩʴʢʝ ʤʦʨʝ 

iʥʛʨʝʩʫʚʘʣʦ ʥʘ ʜʦʙʨʝ ʚʠʨiʚʥʷʥʠʡ ʜʦ ʪʦʛʦ ʯʘʩʫ ʨʝʣʴʻʬ. ɯʟ ʚʠʥʠʢʥʝʥʥʷʤ ʧiʩʣʷ 

ʪʨʠʚʘʣʦʾ ʨʝʛʨʝʩiʾ ʩʠʣʫʨiʡʩʴʢʦʛʦ ʧʝʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʘʩʝʡʥʫ ʥʘ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʦʢʨʘʾʥʽ ʧʣʘʪʬʦʨʤʠ ʚʩʪʘʥʦʚʠʚʩʷ ʚiʜʥʦʩʥʦ ʩʧʦʢiʡʥʠʡ 

ʪʝʢʪʦʥiʯʥʠʡ ʨʝʞʠʤ, ʷʢʠʡ ʧʨʦʪʨʠʚʘʚ ʤʘʡʞʝ ʜʦ ʢiʥʮʷ ʢʠʪʘʡʛʦʨʦʜʩʴʢʦʛʦ ʯʘʩʫ. 

ʃiʥʟʠ ʢʚʘʨʮʦʚʠʭ ʧiʩʢʦʚʠʢiʚ ʪʘ ʢʦʥʛʣʦʤʝʨʘʪiʚ (ʧʦʪʫʞʥiʩʪʶ ʜʦ 0,5 ʤ) ʫ 

ʧiʜʦʰʚi, ʨʠʪʤiʯʥʝ ʯʝʨʛʫʚʘʥʥʷ ʚʘʧʥʷʢiʚ i ʘʣʝʚʨʠʪʠʩʪʠʭ ʤʝʨʛʝʣiʚ, ʷʢʠʤʠ 

ʩʢʣʘʜʝʥʘ ʨʝʩʪiʚʩʴʢʘ ʧiʜʩʚiʪʘ ʫ ʚiʜʩʣʦʥʝʥʥʷʭ ʉʝʨʝʜʥʴʦʛʦ ʇʨʠʜʥiʩʪʝʨôʷ ʪʘ ʚ 

ʙʘʩʝʡʥi ɿʙʨʫʯʘ, ʚiʜʦʙʨʘʞʫʶʪʴ ʣʠʰʝ ʣʦʢʘʣʴʥi ʫʤʦʚʠ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ. 

ʇʨʠʣʝʛʣʘ ʟi ʩʭʦʜʫ ʩʫʰʘ ʙʫʣʘ ʜʦʙʨʝ ʚʠʨiʚʥʷʥʘ i ʢʨʘʡ ʙʘʩʝʡʥʫ, ʦʯʝʚʠʜʥʦ, ʥʝ 

ʙʫʚ ʛʝʦʤʦʨʬʦʣʦʛiʯʥʦ ʨiʟʢʦ ʚʠʨʘʞʝʥʠʡ.  

ʋʪʚʦʨʝʥʥʷ ʨʘʥʥʴʦʛʦ ʜʝʚʦʥʫ ʚ ʨʝʛʽʦʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʚʦʤʘ ʨʽʟʢʦ 

ʚʽʜʤʽʥʥʠʤʠ ʟʘ ʛʝʥʝʟʦʶ ʪʘ ʬʘʮʽʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʬʦʨʤʘʮʽʷʤʠ: 

1) ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʶ ʟ ʦʩʘʜʽʚ ʚʽʜʢʨʠʪʦʤʦʨʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(ʩʽʨʦʢʦʣʽʨʥʦʶ ʬʣʽʰʦʧʦʜʽʙʥʦʶ) ʪʘ 2) ʯʝʨʚʦʥʦʢʦʣʽʨʥʦʶ ʪʝʨʠʛʝʥʥʦʶ 

ʪʝʨʝʙʦʚʣʷʥʩʴʢʦʶ ʟ ʦʩʘʜʽʚ ʧʨʠʙʝʨʝʞʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

ʃʠʰʝ ʥʘ ɺʦʣʠʥi ʙiʣʷ ʢʨʘʡʥʴʦʾ ʧiʚʥiʯʥʦ-ʩʭiʜʥʦʾ ʤʝʞi ʧʦʰʠʨʝʥʥʷ 

ʩʠʣʫʨiʡʩʴʢʠʭ ʚiʜʢʣʘʜiʚ ʫ ʾʭʥʽʡ ʙʘʟʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʢʨʠʪi (ʩʚʝʨʜʣʦʚʠʥʦʶ 

ʄʣʠʥʢʠ ʈiʯʠʮʴʢi ˉ 16) ʤʝʨʛʝʣi ʟ ʥʝʦʙʢʘʪʘʥʠʤʠ ʫʣʘʤʢʘʤʠ ʧiʩʢʦʚʠʢiʚ, ʱʦ 

ʤʦʞʝ ʚʢʘʟʫʢʘʪʠ ʥʘ ʙʣʠʟʴʢiʩʪʴ ʚʠʩʦʢʦʛʦ ʪʘ ʢʨʫʪʦʛʦ ʙʝʨʝʛʘ, ʧʨʠʫʨʦʯʝʥʦʛʦ, 

ʡʤʦʚiʨʥʦ, ʜʦ ʟʦʥʠ ʨʦʟʣʦʤʫ. 
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ʈʠʩ. 2.6 ʇʦʨʽʚʥʷʥʥʷ ʨʦʟʨʽʟʽʚ ʩʠʣʫʨʫ ʟʦʥʠ ʊʝʡʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ [7]. 

ʋ ʧʨʦʮʝʩi ʩʠʣʫʨiʡʩʴʢʦʛʦ ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʥʘ ɺʦʣʠʥʦ-ʇʦʜiʣʴʩʴʢiʡ 

ʧʣʠʪʽ i ʧʣʘʪʬʦʨʤʽ ʚiʜʢʣʘʣʘʩʷ ʨiʟʥʦʬʘʮiʘʣʴʥʘ ʪʦʚʱʘ ʧʦʪʫʞʥiʩʪʶ 340-1102 ʤ. 

ʄiʥiʤʘʣʴʥi ʟʥʘʯʝʥʥʷ (340-385 ʤ) ʟʘʬiʢʩʦʚʘʥi ʫ ʩʭiʜʥiʡ ʯʘʩʪʠʥi ʨʝʛiʦʥʫ ʪʘ 

ʚʟʜʦʚʞ ʧiʚʜʝʥʥʦ-ʩʭiʜʥʦʾ ʤʝʞi ʃʴʚiʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʜʝ ʫ ʨʦʟʨʽʟʘʭ 
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ʧʝʨʝʚʘʞʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ ʚʽʜʢʣʘʜʠ, ʤʘʢʩʠʤʘʣʴʥi (989-1102 ʤ) ï ʫ 

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʽ ʪʘ ʮʝʥʪʨʘʣʴʥiʡ ʯʘʩʪʠʥi ʃʴʚiʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʜʝ 

ʧʦʰʠʨʝʥʽ ʚʠʢʣʶʯʥʦ ʘʨʛʽʣʽʪʠ [16]. ɻʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʬʘʮʽʡ 

ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ  ʨʠʩ. 2.8 ʪʘ 2.9.  

ʊʠʧʦʚʠʡ ʧʦʚʥʠʡ ʨʦʟʨʽʟ ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʤʦʨʩʴʢʠʭ ʪʝʨʠʛʝʥʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʩʠʣʫʨʫ ʽʟ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʘʥʘʣʽʟʽʚ ʚʽʜʙʦʨʦʤ ʢʝʨʥʘ ʨʦʟʢʨʠʪʠʡ ʧʘʨʘʤʝʪʨʠʯʥʦʶ 

ʩʚʝʨʜʣʦʚʠʥʦʶ ʃʽʱʠʥʩʴʢʘ-1 ʚ ʽʥʪʝʨʚʘʣʽ 2613-3537 ʤ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ 

ʜʝʪʘʣʴʥʽ ʤʽʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʽ ʽ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [6].  

ʅʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ  ʚʽʜʢʣʘʜʠ ʢʝʤʙʨʽʡʩʴʢʦʾ ʩʠʩʪʝʤʠ 

ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʣʠʙʠʥʽ ʚʽʜ ʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʜʦ ʧʦʥʘʜ 4500 ʤ (ʨʠʩ. 2.3, ʪʘʙʣ. 2.1) 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʧʦʨʦʜʘʤʠ ʦʨʜʦʚʠʮʴʢʦʛʦ ʚʽʢʫ. ʉʝʜʠʤʝʥʪʘʮʽʷ ʚʽʜʙʫʚʘʣʘʩʷ ʚ 

ʻʜʠʥʦʤʫ ʙʘʩʝʡʥʽ, ʛʣʠʙʠʥʘ ʷʢʦʛʦ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʫ ʟʘʭʽʜʥʦʤʫ 

ʥʘʧʨʷʤʽ. ʋ ʮʴʦʤʫ ʞ ʥʘʧʨʷʤʽ ʟʤʽʥʶʶʪʴʩʷ ʬʘʮʽʾ ï ʚʽʜ ʧʨʠʙʝʨʝʞʥʦʤʦʨʩʴʢʠʭ 

ʧʽʱʘʥʠʭ ʜʦ ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʠʭ.  

ʋ ʥʘʡʧʦʚʥʽʰʠʭ ʨʦʟʨʽʟʘʭ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ 

ʤʦʥʦʢʣʽʥʘʣʽ ʢʝʤʙʨʽʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʩʽʤʘ ʪʨʴʦʤʘ ʚʽʜʜʽʣʘʤʠ. 

ʅʠʞʥʴʦʢʝʤʙʨʽʡʩʴʢʘ ʯʘʩʪʠʥʘ ʩʢʣʘʜʝʥʘ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʪʘ 

ʘʣʝʚʨʦʣʽʪʘʤʠ ʟ ʧʨʦʚʝʨʩʪʢʘʤʠ ʘʨʛʣ̔ʽʪʽʚ.  

      ɼʦ ʩʝʨʝʜʥʴʦʛʦ-ʚʝʨʭʥʴʦʛʦ ʢʝʤʙʨʽʶ ʚʭʦʜʠʪʴ ʥʝʨʦʟʯʣʝʥʦʚʘʥʘ ʪʦʚʱʘ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ ʟ ʧʨʦʚʝʨʩʪʢʘʤʠ ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ 

ʘʨʛʽʣʽʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʽ ʪʦʚʱʠʥʘ ʷʢʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ [16]. ʋ 

ʧʨʠʙʝʨʝʞʥʽʡ ʩʭʽʜʥʽʡ ʩʤʫʟʽ ʫ ʨʦʟʨʽʟʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʬʘʮʽʾ ʜʶʥʥʠʭ ʧʽʩʢʽʚ, ʫ 

ʟʘʭʽʜʥʽʡ (ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʘʭ) ï 

ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʽ ʬʘʮʽʾ ʟʘʥʫʨʝʥʦʾ ʯʘʩʪʠʥʠ ʰʝʣʴʬʫ.  

ɿʘ ʣʽʪʦʣʦʛʽʯʥʠʤʠ ʚʽʜʤʽʥʘʤʠ ʫ ʥʠʞʥʴʦʤʫ ʚʽʜʜʽʣʽ ʚʠʨʽʟʥʷʶʪʴ ʙʘʣʪʽʡʩʴʢʫ ʽ 

ʙʝʨʝʞʢʽʚʩʴʢʫ ʩʝʨʽʾ. 

ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʙʘʣʪʽʡʩʴʢʦʾ ʩʝʨʽʾ ʩʢʣʘʜʝʥʘ ʧʘʯʢʦʶ ʜʦ 60-70 ʤ 

ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʠʭ ʽ ʷʩʥʦ-ʩʽʨʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦ- ʘʙʦ ʢʦʩʦʚʝʨʩʪʚʫʚʘʪʠʭ ʩʝʨʝʜʥʴʦ- 

ʪʘ ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ ʛʣʘʫʢʦʥʽʪ-ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ. ʉʪʨʫʢʪʫʨʘ ʧʽʩʢʦʚʠʢʽʚ 

ʥʘʡʯʘʩʪʽʰʝ ʧʩʘʤʽʪʦʚʘ, ʨʽʟʥʦʟʝʨʥʠʩʪʘ, ʨʽʜʰʝ  ʛʨʘʚʝʣʠʩʪʘ. ʊʝʢʩʪʫʨʘ 
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ʚʝʨʩʪʚʫʚʘʪʘ ʘʙʦ ʤʘʩʠʚʥʘ. ʂʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʜʝʙʽʣʴʰʦʛʦ 

ʢʚʘʨʮʦʤ, ʚ ʤʝʥʰʽʡ ʤʽʨʽ (ʜʦ 10 %) ï ʧʦʣʴʦʚʠʤʠ ʰʧʘʪʘʤʠ. ʎʝʤʝʥʪ ʫ ʧʩ̔ʢʦʚʠʢʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʢʨʝʤʝʥʠʩʪʦ-ʛʣʠʥʠʩʪʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽ ʢʘʨʙʦʥʘʪʘʤʠ. 

ɻʣʠʥʠʩʪʠʡ ʤʘʪʝʨʽʘʣ ʮʝʤʝʥʪʫ ʩʢʣʘʜʝʥʠʡ ʛʽʜʨʦʩʣʶʜʦʶ ʟ ʜʦʤʽʰʢʦʶ ʢʘʦʣʽʥʽʪʫ. 

ʉʝʨʝʜʥʷ ʯʘʩʪʠʥʘ (ʚʝʨʭʥʷ ʧʘʯʢʘ ʨʽʚʥʝʥʩʴʢʦʾ ʩʚʽʪʠ) ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʠʤʠ ʪʦʥʢʦʚʝʨʩʪʚʫʚʘʪʠʤʠ, ʨʽʜʰʝ ʤʘʩʠʚʥʠʤʠ, ʟ ʥʝʚʝʣʠʢʠʤʠ 

ʛʥʽʟʜʘʤʠ ʛʣʘʫʢʦʥʽʪʫ ʽ ʧʽʨʠʪʫ ʘʣʝʚʨʦʣʽʪʘʤʠ ʡ ʘʨʛʽʣʽʪʘʤʠ. ʆʩʥʦʚʥʘ ʤʘʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʽʜʨʦʩʣʶʜʘʤʠ ʽ ʢʚʘʨʮʦʤ ʟ ʜʦʤʽʢhʘʤʠ ʢʘʣʴʮʠʪʫ ʽ ʢʘʦʣʽʥʽʪʫ. 

ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥ ̔ (ʩʪʦʭʽʜʩʴʢʘ ʩʚʽʪʘ) ʨʽʟʢʦ ʧʝʨʝʚʘʞʘʶʪʴ ʛʣʠʥʠʩʪʽ 

ʧʦʨʦʜʠ ï ʪʝʤʥʦ-ʩʽʨʽ ʘʨʛʽʣʽʪʠ ʪʘ ʘʣʝʚʨʦʣʽʪʠ ʟ ʨʽʜʢʽʩʥʠʤʠ ʤʘʣʦʧʦʪʫʞʥʠʤʠ 

ʧʨʦʚʝʨʩʪʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ. ʋ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʨʝʛʽʦʥʫ ʟʥʘʯʥʝ ʤʽʩʮʝ ʫ ʨʦʟʨʽʟʽ 

ʩʪʨʘʪʦʥʫ ʟʘʡʤʘʶʪʴ ʫʱʽʣʥɹʝʥʽ ʛʣʠʥʠ ʩʽʨʫʚʘʪʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ. 

ʇʽʩʢʦʚʠʢʠ ʷʩʥʦ-ʩʽʨʽ ʨʽʟʥʦʟʝʨʥʠʩʪʽ, ʧʝʨʝʚʘʞʥʦ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ, ʢʚʘʨʮʦʚʽ, 

ʧʦʜʝʢʫʜʠ ʚʘʧʥʠʩʪʽ. ʊʝʢʩʪʫʨʘ ʾʭ ʤʘʩʠʚʥʘ, ʽʥʢʦʣʠ ʥʝʚʠʨʘʟʥʦ ʚʝʨʩʪʚʫʚʘʪʘ. 

ʋʣʘʤʢʦʚʽ ʤʽʥʝʨʘʣʠ: ʢʚʘʨʮ, ʧʦʣʴʦʚʽ ʰʧʘʪʠ, ʩʣʶʜʠ, ʛʽʜʨʦʩʣʶʜʠ, ʛʣʠʥʠʩʪʽ 

ʤʽʥʝʨʘʣʠ ʢʘʦʣʽʥʦʚʦʛʦ ʩʢʣʘʜʫ.  

ɹʝʨʝʞʢʽʚʩʴʢʘ ʩʝʨʽʷ ʦʙôʻʜʥʫʻ ʟʥʘʯʥʫ (306 ʤ) ʪʦʚʱʫ ʚʽʜʢʣʘʜʽʚ ʥʠʞʥʴʦʛʦ 

ʢʝʤʙʨʽʶ. ɰʾ ʥʠʞʥʷ ʤʝʞʘ ʜʦʩʠʪʴ ʯʽʪʢʘ ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʧʽʜʦʰʚʽ ʧʦʪʫʞʥʦʾ 

ʧʘʯʢʠ ʷʩʥʦ-ʩʽʨʠʭ ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʟ ʷʢʦʶ ʥʘ ɺʦʣʠʥʽ ʟʙʽʛʘʻʪʴʩʷ ʧʝʨʝʨʚʘ ʫ 

ʩʝʜʠʤʝʥʪʘʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʘ ʟʘ ʥʘʷʚʥʽʩʪʶ ʚ ʦʢʨʝʤʠʭ ʨʦʟʨʽʟʘʭ ʙʘʟʘʣʴʥʠʭ 

ʢʦʥʛʣʦʤʝʨʘʪʽʚ. ɿʘ ʨʦʟʨʽʟʘʤʠ ɺʦʣʠʥʽ ʫ ʩʢʣʘʜʽ ʩʝʨʽʾ ʚʠʨʽʟʥʷʶʪʴ 

ʜʦʤʽʥʦʧʦʣʴʩʴʢʫ, ʣʶʙʦʤʣʴʩʢɹʫ ʽ ʩʚʠʪʷʟʴʢʫ ʩʚʽʪʠ. 

ɼʦʤʽʥʦʧʽʣʴʩʴʢʘ ʩʚʽʪʘ (ʜʦ 130 ʤ) ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ 

ʷʩʥʦ-ʩʽʨʠʤʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʢʚʘʨʮʦʚʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʟ ʧʨʦʚʝʨʩʪʢʘʤʠ 

ʩʽʨʫʚʘʪʦ-ʟʝʣʝʥʠʭ, ʧʦʜʝʢʫʜʠ ʯʝʨʚʦʥʦ-ʙʫʨʠʭ ʘʣʝʚʨʦʣʽʪʽʚ. ʉʪʨʫʢʪʫʨʘ ʧʽʩʢʦʚʠʢʽʚ 

ʧʝʨʝʚʘʞʥʦ ʧʩʘʤʽʪʦʚʘ, ʨʽʚʥʦʤʽʨʥʦ- ʘʙʦ ʥʝʨʽʚʥʦʤʽʨʥʦʟʝʨʥʠʩʪʘ, ʪʝʢʩʪʫʨʘ 

ʤʘʩʠʚʥʘ, ʥʝʨʽʚʥʦʚʝʨʩʪʚʫʚʘʪʘ. ʂʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʢʚʘʨʮʦʚʠʡ, ʫ ʥʝʟʥʘʯʥʽʡ 

ʤʽʨʽ ï ʧʦʣʴʦʚʦʰʧʘʪʦʚʠʡ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʢʽʣʴʢʽʩʪʴ ʧʽʩʢʦʚʠʢʽʚ 

ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʧʦʯʠʥʘʶʪʴ ʧʝʨʝʚʘʞʘʪʠ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʽ 

ʧʨʦʚʝʨʩʪʢʠ, ʷʢʽ ʥʝʨʽʚʥʦʤʽʨʥʦ ʧʝʨʝʚʝʨʩʪʚʦʚʫʶʪʴʩʷ ʟ ʧʽʩʢʦʚʠʢʘʤʠ.  
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ʃʶʙʦʤʣʴʩʴʢʘ ʩʚʽʪʘ (ʜʦ 74 ʤ) ʩʢʣʘʜʝʥʘ ʷʩʥʦ-ʩʽʨʠʤʠ ʜʨʽʙʥʦ- ʪʘ 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʤʠ ʢʚʘʨʮʦʚʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʟ ʨʽʜʢʽʩʥʠʤʠ ʧʨʦʚʝʨʩʪʢʘʤʠ 

ʟʝʣʝʥʫʚʘʪʠʭ ʘʣʝʚʨʦʣʽʪʽʚ. ʂʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʚʠʥʷʪʢʦʚʦ ʟ ʢʚʘʨʮʫ. ʎʝʤʝʥʪ 

ʧʽʩʢʦʚʠʢʽʚ ʪʠʧʫ ʜʦʪʠʢʘʥʥʷ, ʨʽʜʰʝ ʧʦʨʦʚʠʡ ʽ ʙʘʟʘʣʴʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʛʣʠʥʠʩʪʠʤ ʤʘʪʝʨʽʘʣʦʤ.  

ʉʚʠʪʷʟʴʢʘ ʩʚʽʪʘ (ʜʦ 102 ʤ) ʩʢʣʘʜʝʥʘ ʘʣʝʚʨʦʣʽʪʘʤʠ ʟ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʤʠ 

ʧʨʦʚʝʨʩʪʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ. ʇʽʩʢʦʚʠʢʠ ʩʽʨʽ ʽ ʷʩʥʦ-ʩʽʨʽ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʢʚʘʨʮʦʚʽ, 

ʧʦʜʝʢʫʜʠ ʢʚʘʨʮʠʪʦʧʦʜʽʙʥʽ, ʟ ʪʦʥʢʠʤʠ ʧʨʦʚʝʨʩʪʢʘʤʠ ʩʽʨʠʭ ʽ ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʠʭ 

ʘʣʝʚʨʦʣʽʪʽʚ. ʉʪʨʫʢʪʫʨʘ ʾʭ ʧʩʘʤʽʪʦʚʘ ʽ ʘʣʝʚʨʦ-ʧʩʘʤʽʪʦʚʘ, 

ʥʝʨʽʚʥʦʤʽʨʥʦʟʝʨʥʠʩʪʘ. ʎʝʤʝʥʪ ʚ ʦʩʥʦʚʥʦʤʫ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʠʡ 

ʙʘʟʘʣʴʥʦʛʦ ʯʠ ʧʦʨʦʚʦʛʦ ʪʠʧʫ. ʊʝʢʩʪʫʨʘ ʚʝʨʩʪʚʫʚʘʪʘ, ʥʝʚʠʨʘʟʥʦ ʚʝʨʩʪʚʫʚʘʪʘ, 

ʨʽʜʰʝ ʤʘʩʠʚʥʘ. ɸʣʝʚʨʦʣʽʪʠ ʩʽʨʽ, ʪʝʤʥʦ-ʩʽʨʽ, ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʽ, ʟ ʪʦʥʢʠʤʠ 

ʧʨʦʚʝʨʩʪʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ.  

ɼʦ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʝʨʭʥʴʦʛʦ ʚʽʜʜʽʣʽʚ ʢʝʤʙʨʽʶ ʚʽʜʥʝʩʝʥʘ ʪʦʚʱʘ 

ʷʩʥʦ-ʩʽʨʠʭ ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʘʨʛʽʣʽʪʽʚ, ʷʢʘ 

ʙʝʟ ʚʠʜʠʤʦʾ ʢʫʪʦʚʦʾ ʪʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʾ ʥʝʟʛʽʜʥʦʩʪʽ ʟʘʣʷʛʘʻ ʥʘ ʚʽʜʢʣʘʜʘʭ 

ʩʚʠʪʷʟʴʢʦʾ ʩʚʽʪʠ, ʘʣʝ ʨʽʟʢʦ ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʪʘ ʤʦʣʦʜʰʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ 

(ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʪʘ ʤʝʟʦʟʦʡʩʴʢʠʤʠ). ʋ ʟʘʭʽʜʥʠʭ ʨʦʟʨʽʟʘʭ (ʩʚ. ɹʘʣʫʯʠʥ-1, 3, 

ʇʝʨʝʤʠʰʣʷʥʠ-1) ʥʘʜ ʥʠʤʠ ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʯʦʨʥʽ ʘʨʛʽʣʽʪʠ ʟ 

ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ ʢʚʘʨʮʦʚʠʤʠ ʽ ʧʦʣʽʤʽʢʪʦʚʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ.  

ʋ ʨʦʟʨʽʟʽ ʢʝʤʙʨʽʶ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʚʠʜʽʣʷʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʛʦʨʠʟʦʥʪʽʚ 

ʧʽʩʢʦʚʠʢʽʚ. ʇʣʘʩʪʠ-ʢʦʣʝʢʪʦʨʠ ʝʢʨʘʥʫʶʪʴʩʷ ʧʘʯʢʘʤʠ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʫ 

ʩʝʨʝʜʠʥʽ ʢʝʤʙʨʽʡʩʴʢʦʾ ʪʦʚʱʽ, ʘ ʚ ʧʦʢʨʽʚʣʽ ʢʝʤʙʨʽʶ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦ ʟʨʽʟʘʥʽ 

ʧʣʘʩʪʠ - ʛʣʠʥʠʩʪʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʩʠʣʫʨʫ.   

ʂʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʽʩʢʦʚʠʢʽʚ ʥʘ ʩʭʽʜʥʦʤʫ ʩʭʠʣʽ 

ʃʴʚʽʚʩʴʢʦʛʦ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʤʽʥʶʶʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ: 

ʧʦʨʠʩʪʽʩʪʴ ï ʚʽʜ 1,5-8 ʜʦ 14-27 %, ʧʨʦʥʠʢʥʽʩʪʴ ï ʚʽʜ 0,1 ʜʦ 200 ʤɼ, ʟʨʽʜʢʘ ʜʦ 

600 ʤɼ (ʩʚ. ʃʫʮʴʢʘ ˉ1, ʇʝʣʯʠʥʩʴʢʘ ˉ1, ɹʝʨʝʩʪʝʮʴʢʘ ˉ1 [6;17;18]. ʂʨʘʱʠʤʠ 

ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʦʣʦʜʽʶʪʴ ʧʽʩʢʦʚʠʢʠ  ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʽ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʘʭ ʩʭʽʜʥʦʛʦ ʩʭʠʣʫ ʧʨʦʛʠʥʫ. ʋ ʟʘʭʽʜʥʦʤʫ ʽ 
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ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʷʢʽʩʪʴ ʧʦʨʦʚʠʭ ʢʦʣʝʢʪʦʨʽʚ ʧʦʩʪʫʧʦʚʦ 

ʧʦʛʽʨʰʫʻʪʴʩʷ. ʎʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ʊʘʢ, 

ʧʦʨʠʩʪʽʩʪʴ ʚ ʩʚ. ʅʦʚʠʡ ɺʠʪʢʽʚ ˉ1 ʩʪʘʥʦʚʠʪʴ 1-6,4 %, ʚ ʩʚ.  ɹʫʯʘʮɹ ʢʽʡ ˉ 3 - 

1,3-8,5%, ʚ ʩʚ. ʇʝʨʝʤʠʰʣʷʥʩʴʢʠʭʪˉ 1, 3 - 3-5%, ʨʽʜʰʝ 6-9%, ʚ 

ʩʚ..ɼʘʚʠʜʝʥʽʚʩʴʢʽʡ ˉ 1 - 1,4-2,2%. ʇʨʦʥʠʢʥʽʩʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʤʝʥʰʝ 0,1 ʤɼ. 

ʋ ʩʚ. ɺʦʶʪʠʥʩʴʢʽʡ  ̄1 ʚʠʜʽʣʝʥʦ 13 ʧʣʘʩʪʽʚ-ʢʦʣʝʢʪʦʨʽʚ ʟ ʧʦʨʠʩʪʽʩʪʶ 10-18 %, 

ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ ʊʠʭʦʪʠʥʩʴʢʦʾ ʧʣʦʱʽ - 14 ʧʣʘʩʪʽʚ ʟ ʧʦʨʠʩʪʽʩʪʶ 9-15 %. ʋ ʩʚ. 

ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʽʡ ̄ 1 ʧʦʨʠʩʪʽʩʪʴ ʢʦʣʝʢʪʦʨʽʚ ʩʪʘʥʦʚʠʪʴ 6-10 %, ɿʘʛʽʨôʾʚʩʴʢʘ 

 ̄1 - 6-14%, ʉʦʢʘʣʴʩʴʢʽʡ  ̄1 - 8%, ʉʫʰʥʽʚʩʴʢʽʡ  ̄1 ï 2-8 %. ʅʘ ʟʘʭʽʜ ʫ ʩʚ. 

ɼʦʙʨʦʪʚʽʨʩʴʢʽʡ ̄ 1 ʽ ʉʪʨʝʤʝʥʩʴʢʽʡ ̄ 1 ʢʦʣʝʢʪʦʨʠ ʚʽʜʩʫʪʥʽ ʽ ʚʠʷʚʣʝʥʦ 

ʽʥʪʝʥʩʠʚʥʝ ʦʢʚʘʨʮʶʚʘʥʥʷ ʧʽʩʢʦʚʠʢʽʚ. ʋʩʽ ʮʽ ʩʚʝʨʜʣʦʚʠʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʤʘʡʞʝ 

ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʽʜ ʟʽ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ. 

 ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʽʩʢʦʚʠʢʠ ʫ ʩʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ ʩʝʨʝʜʥʴʦ- ʽ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʽ. ʋ ʥʘʧʨʷʤʢʫ ʟʽ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ ʟʤʝʥʰʫʶʪʴʩʷ ʢʨʝʤʝʥʠʩʪʽʩʪʴ ʽ 

ʯʘʩʪʢʘ ʧʽʱʘʥʠʭ ʧʦʨʽʜ. ʇʽʩʢʦʚʠʢʠ ʫʱʽʣʴʥʶʶʪʴʩʷ, ʭʣʦʨʠʪʠʟʫʶʪʴʩʷ ʪʘ 

ʦʢʚʘʨʮʦʚʫʶʪʴʩʷ, ʟʤʝʥʰʫʻʪʴʩʷ ʤʽʞʟʝʨʥʦʚʘ ʧʦʨʠʩʪʽʩʪʴ (1-3 %). ʎʽ ʟʤʽʥʠ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʽ ʯʝʨʝʟ ʋʩʪʠʣʫʛ-ʈʦʛʘʪʠʥʩʴʢʫ ʬʣʝʢʩʫʨʥʦ-ʩʢʠʜʦʚʫ 

ʟʦʥʫ. ʆʢʨʽʤ ʪʦʛʦ, ʥʘ ʟʘʭʽʜ ʚʽʜ ʥʝʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʣʠʥʠʟʘʮʽʷ ʨʦʟʨʽʟʫ. ʋ ʩʚ. 

ɼʫʙʣʷʥʠ-4 ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʨʦʜʠ, ʧʦʜʽʙʥʽ ʜʦ ʦʨʪʦʢʚʘʨʮʠʪʽʚ ʪʘ ʛʣʠʥʠʩʪʠʭ 

ʩʣʘʥʮʽʚ. 

ʎʝ ʣʠʰʝ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʣʝʢʪʦʨʽʚ. ʈʽʜʢʘ 

ʩʽʪʢʘ ʩʚʝʨʜʣʦʚʠʥ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʜʝʪʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ʆʜʥʘʢ, ʚ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʧʣʘʥʽ ʧʦʧʝʨʝʜʥʴʦ ʟʦʥʘ ʨʦʟʚʠʪʢʫ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʽʩʢʦʚʠʢʽʚ ʦʢʨʝʩʣʶʻʪʴʩʷ ʚʫʟʴʢʦ ʚʠʪʷʛʥʫʪʦʶ ʟʦʥʦʶ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʥʘ ʧʣʦʱʽ ʙʽʣʷ 6 ʪʠʩ. ʢʚ. ʢʤ ʟʘʭʽʜʥʽʰʝ 

ʋʩʪʠʣʫʛ-ʈʦʛʘʪʠʥʩʴʢʦʾ ʬʣʝʢʩʫʨʥʦ-ʩʢʠʜʦʚʦʾ ʟʦʥʠ (ʨʠʩ. 4.3). 
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ɯ ï ʋʑ, ɯɯ ï ʟʘʭʽʜʥʠʡ ʩʭʠʣ ʋʑ, ɯɯɯ ï ʂʦʚʘʣʴʩʴʢʦ-ʈʘʪʥʽʚʩʴʢʝ ʧʽʜʥʷʪʪʷ, ɯV ï 

ʃʴʚʽʚʩʴʢʠʡ ʧʘʣʝʦʟʦʡʩʴʢʠʡ ʧʨʦʛʠʥ, IVʘ ï ʩʭʽʜʥʠʡ ʙʦʨʪ, ɯVʙ ï ʙʫʟʴʢʠʡ ʩʠʥʢʣʽʥʦʨʽʡ, IVʚ ï 

ʥʝʩʪʝʨʦʚʩʴʢʠʡ ʘʥʪʠʢʣʽʥʦʨʽʡ, V ï ʈʘʚʘ-ʈʫʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʟʦʥʘ,  VI ï 

ʃʝʞʘʡʩʴʢʦ-ʎʝʥʪʨʘʣʴʥʦ-ɼʦʙʨʫʜʞʝʥʩʢʠʡ ʘʥʪʠʢʣʽʥʦʨʽʡ ʤʝʛʘʘʥʪʠʢʣʽʥʦʨʽʡ. 1 ï 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ʤʝʞʘ ʚʥʫʪʨʽʰʥʴʦʾ ʟʦʥʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, 2 ï ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ 

ʤʝʞʘ ʟʦʚʥʽʰʥʴʦʾ ʟʦʥʠ ʧʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, 3 ï ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʤʝʞʘ ʈʘʚʘ-ʈʫʩʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʾ ʟʦʥʠ, 4 ï ʢʨʽʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ ʋʑ, 5 ï ʩʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʩʠʣʫʨʽʡʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ, 6 ï ʚʠʭʦʜʠ ʩʠʣʫʨʽʡʩʴʢʠʭ ʧʦʨʽʜ ʥʘ ʧʦʚʝʨʭʥʶ, 7 ï ʧʨʦʬʽʣʽ ʟʽʩʪʘʚʣʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ, 8 ï ʩʚʝʨʜʣʦʚʠʥʠ ʷʢʽ ʨʦʟʢʨʠʣʠ ʚʽʜʢʣʘʜʠ ʩʠʣʫʨʫ, 9 ï ʤʝʞʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʦʜʠʥʠʮʴ, 10 ï ʂʦʚʘʣʴʩʴʢʦ-ʍʦʪʠʥʩʴʢʘ ʉʌɿ, 11 ï ʧʝʨʝʭʽʜʥʘ ʉʌɿ, 

12 ï ʃʴʚʽʚʩʴʢʦ-ʂʦʣʦʤʠʡʩʴʢʘ ʉʌɿ. 

ʈʠʩ. 2.7 ʉʪʨʫʢʪʫʨʥʦ-ʬʘʮʽʘʣʴʥʽ ʟʦʥʠ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ [11]. 
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ʈʠʩ. 2.8 ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʃʴʚʽʚʩʴʢʦʛʦ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʽʚ 

[7]. 
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ʈʠʩ. 2.9 ʂʘʨʪʘ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʧʽʜʦʰʚʠ ʩʠʣʫʨʫ (ʥʠʞʯʝ ʨʽʚʥʷ ʤʦʨʷ) 

ʪʘ ʧʦʰʠʨʝʥʥʷ ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʘʨʛʽʣʽʪʽʚ (ʩʣʘʥʮʽʚ) [6]. 
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2.2 ʅʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ 

       

ʇʨʦʷʚʠ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʤʝʞʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʚʩʪʘʥʦʚʣʝʥʽ ʫ 

ʜʝʚʦʥʩʴʢʠʭ, ʩʠʣʫʨʽʡʩʴʢʠʭ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ. 

ʈʦʜʦʚʠʱʘ ʪʘ ʧʨʦʷʚʠ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ. ʋ ʜʨʫʛʽʡ 

ʧʦʣʦʚʠʥʽ ʜʚʘʜʮʷʪʦʛʦ ʩʪʦʣʽʪʪʷ ʚ ʤʝʞʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ (ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʘ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʘ ʦʙʣʘʩʪʴ) ʚʽʜʢʨʠʪ ̔ ɺʝʣʠʢʦʤʦʩʪʽʚʩʴʢʝ ʪʘ ʃʦʢʘʯʠʥʩʴʢʝ 

ʪʨʘʜʠʮʽʡʥʽ ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ ʪʘ ʥʘʬʪʦʚʠʡ ʧʦʢʣʘʜ ʥʘ ʇʘʚʣʽʚʩʴʢʽʡ ʧʣʦʱʽ. 

ɺʝʣʠʢʦʤʦʩʪʽʚʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʦʜʥʦʽʤʝʥʥʦʾ 

ʘʥʪʠʢʣʽʥʘʣʴʥʦ ʾ ʧʘʩʪʢʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʫ ʚʽʜʢʣʘʜʘʭ 

ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ, ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʃʴʚʽʚʩʴʢʦʛʦ 

ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʧʨʦʛʠʥʫ [5]. ʆʩʥʦʚʥʠʡ ʧʦʢʣʘʜ ʛʘʟʫ ʟʘʣʷʛʘʻ ʚ ʽʥʪʝʨʚʘʣʽ 

2300-2450 ʤ ʫ ʙʘʟʘʣʴʥʠʭ ʧʽʩʢʦʚʠʢʘʭ ʣʦʧʫʰʘʥʩʴʢʦʾ ʩʚʽʪʠ ʽ ʝʢʨʘʥʫʻʪʴʩʷ 

ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʇʦʨʠʩʪʽʩʪʴ ʛʘʟʦʚʤʽʩʥʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʟʘ 

ʜʘʥʠʤʠ ɻɼʉ ʽ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʚʠʟʥʘʯʝʥʥʷʤʠ, ʟʤʽʥʁ̒ʪʴʩʷ ʚʽʜ 0,1 % ʜʦ 7,5 %, ʘ 

ʧʨʦʥʠʢʥʽʩʪʴ ï ʫ ʤʝʞʘʭ 1,6-2,6 ʤɼ. ʈʦʜʦʚʠʱʝ ʧʦʪʨʝʙʫʻ ʜʦʨʦʟʚʽʜʢʠ ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʥʘ ʥʝʪʨʘʜʠʮʽʡʥʽ ʚʫʛʣʝʚʦʜʥʽ. ʉʢʣʘʜ ʛʘʟʫ ʨʦʜʦʚʠʱʘ ʥʘ 93,28 % 

ʤʝʪʘʥʦʚʠʡ. ʂʨʽʤ ʮʴʦʛʦ ʛʘʟ ʤʽʩʪʠʪʴ 3,19 % ʘʟʦʪʫ, 0,3 % ï ʉʆ2, 0,15 % ï ʅʝ. 

ʇʘʨʘʤʝʪʨʠʯʥʘ ʩʚʝʨʜʣʦʚʠʥʘ ɺʝʣʠʢʦʤʦʩʪʽʚʩʴʢʘ ˉ 30 ʛʣʠʙʠʥʦʶ 4800 ʤ  

ʫ ʩʢʣʝʧʽʥʥʽʡ ʯʘʩʪʠʥʽ ʩʪʨʫʢʪʫʨʠ ʧʽʜ ʚʽʜʢʣʘʜʘʤʠ ʢʘʨʙʦʥʫ ʽ ʜʝʚʦʥʫ ʨʦʟʢʨʠʣʘ 

ʚʽʜʢʣʘʜʠ ʩʠʣʫʨʫ ʽ ʢʝʤʙʨʽʶ. 

ʃʦʢʘʯʠʥʩʴʢʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʦ ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ 

ʃʴʚʽʚʩʴʢʦʛʦ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʪʘ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʦʜʥʦʽʤʝʥʥʦʾ  

ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʴʥʦʾ ʩʢʣʘʜʢʠ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ [5]. ɺ ʽʥʪʝʨʚʘʣʽ 

815-980 ʤ ʚʠʷʚʣʝʥʦ 7 ʧʦʢʣʘʜʽʚ ʛʘʟʫ: ʦʜʠʥ ï ʫ ʙʘʟʘʣʴʥʠʭ ʧʽʩʢʦʚʠʢʘʭ 

ʣʦʧʫʰʘʥʩʴʢʦʾ ʩʚʽʪʠ ʽ 6 ʧʦʢʣʘʜʽʚ ʫ ʚʘʧʥʠʩʪʠʭ ʧʽʩʢʦʚʠʢʘʭ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ. 

ɻʘʟ ʨʦʜʦʚʠʱʘ ʥʘ 93ï95,3 % ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʤʝʪʘʥʫ. ɺ ʛʘʟʽ ʧʨʠʩʫʪʥʽ ʪʘʢʦʞ N2 ï 

3-5,2 %, ʉʆ2 ï 0,14-0,58 %, ʅʝ ï 0-0,303 %, H2S ï 0,02 %. ʅʘ ʃʦʢʘʯʠʥʩʴʢʦʤʫ 

ʨʦʜʦʚʠʱʽ ʧʦʨʦʚʽ ʢʦʣʝʢʪʦʨʠ ʤʘʶʪʴ ʧʦʨʠʩʪʽʩʪʴ ʚʽʜ 7 % ʜʦ 18 % ʽ ʧʨʦʥʠʢʥʽʩʪʴ 

ʜʦ 131 ʤɼ. ʈʦʜʦʚʠʱʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʦʟʨʦʙʮʽ ʪʘ ʧʦʪʨʝʙʫʻ ʜʦ ʨʦʟʚʽʜʢʠ ʷʢ ʥʘ 
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ʪʨʘʜʠʮʽʡʥʽ, ʪʘʢ ʽ ʥʝʪʨʘʜʠʮʽʡʥʽ ʚʫʛʣʝʚʦʜʥʽ. ɿʦʢʨʝʤʘ, ʟʘ ʜʘʥʠʤʠ 

ʧʨʦʤʠʩʣʦʚʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʦʞ ʚʠʜʽʣʝʥʽ ʥʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʽ 

ʧʣʘʩʪʠ ʚ ʩʚ. ʃʦʢʘʯʠʥʩʴʢʘ ˉ 3. 

ʅʘʬʪʦʚʝ ʩʢʫʧʯʝʥʥʷ ʚʽʜʢʨʠʪʦ ʥʘ ʇʘʚʣʽʚʩʴʢʽʡ ʧʣʦʱʽ, ʷʢʘ ʟ ʧʽʚʜʝʥʥʦʛʦ 

ʟʘʭʦʜʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʷʛʘʻ ʜʦ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. ʆʪʨʠʤʘʥʽ 

ʧʨʠʧʣʠʚʠ ʥʘʬʪʠ ʽʟ ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʜʝʙʽʪʦʤ ʜʦ 250 ʣ/ʜ ʚ ʩʚ. 

ʇʘʚʣʽʚʩʴʢʘ ˉ 1 ʧʽʩʣʷ ʩʦʣʷʥʦ-ʢʠʩʣʦʪʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʄʘʨʢʦʚʠʮʴʢʠʭ  ˉ 1, 2. 

ʅʘʬʪʘ ʛʫʩʪʠʥʦ  ʁ  840-880 ʢʛ/ʤ3 ʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʤʘʩʣʷʥʠʭ ʬʨʘʢʮʽʡ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʇʦʣʴʱʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʃʶʙʣʽʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ 

ʚʽʜʦʤʝ ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ ʎʝʮʝʞʠʥ, ʜʝ ʧʦʢʣʘʜʠ ʛʘʟʫ ʥʘ ʛʣʠʙʠʥʽ 3750ï3850 ʤ 

ʧʦʚôʷʟʘʥʽ ʟ ʪʨʽʱʠʥʫʚʘʪʠʤʠ ʽ ʢʘʚʝʨʥʦʟʥʠʤʠ ʜʦʣʦʤʽʪʘʤʠ ʬʨʘʥʩʴʢʦʛʦ ʷʨʫʩʫ. 

ʇʨʦʤʠʩʣʦʚʽ ʧʨʠʧʣʠʚʠ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ ʦʪʨʠʤʘʥʽ ʪʽʣʴʢʠ ʧʽʩʣʷ 

ʩʦʣʷʥʦ-ʢʠʩʣʦʪʥʠʭ ʦʙʨʦʙʦʢ ʧʣʘʩʪʽʚ. ɹʣʠʞʯʝ ʜʦ ʢʦʨʜʦʥʫ ʟ ʋʢʨʘʾʥʦʶ, ʚ 

ʃʶʙʣʽʥʩʴʢʽʡ ʟʘʧʘʜʠʥʽ, ʚʽʜʢʨʠʪʦ ʨʦʜʦʚʠʱʝ ʂʘʤʘʨʫʚ ʟ ʛʘʟʦʚʠʤ ʧʦʢʣʘʜʦʤ ʫ 

ʚʽʜʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ. 

ɺ ʩʚ. ʊʠʭʦʪʠʥ ˉ3, ʧʨʦʙʫʨʝʥʽʡ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʚʘʣʫ, ʽʟ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ ʟ ʽʥʪʝʨʚʘʣʫ 736-744 ʤ 

ʧʽʜʥʷʪʠʡ ʧʽʩʢʦʚʠʢ, ʧʨʦʩʷʢʥʫʪʠʡ ʥʘʬʪʦʶ. 

ɺ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʨʝʛʽʦʥʫ ʥʘ ʧʣʦʱʘʭ ɹʘʪʷʪʠʯʽ ʽ ʂʘʤôʷʥʢʘ-ɹʫʟʴʢʘ ʚ 

ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʚ ʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʚʽʜʤʽʯʝʥʽ ʛʘʟʦʧʨʦʷʚʠ. 

ʇʨʠ ʛʝʦʣʦʛʦʟʡʦʤʦʯʥʠʭ ʨʦʙʦʪʘʭ ʫ ʚʘʧʥʷʢʘʭ ʜʝʚʦʥʫ ʚʩʪʘʥʦʚʣʝʥʦ 

ʛʘʟʦʧʨʦʷʚʠ, ʧʨʠʤʘʟʢʠ ʽ ʢʨʘʧʣʽ ʨʽʜʢʦʾ ʥʘʬʪʠ ʚ ʨʘʡʦʥʽ ʧʘʨʘʤʝʪʨʠʯʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʃʫʮʴʢʘ-1, ɿʦʣʦʯʽʚʩʴʢʘ-1, ʘ ʪʘʢʦʞ ʥʘ ʧʣʦʱʽ ʆʣʝʩʴʢʦ-ɿʦʣʦʯʽʚ.  

ɿʘ ʜʘʥʠʤʠ ʧʨʦʤʠʩʣʦʚʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʝʨʜʣʦʚʠʥ ʪʘʢʦʞ 

ʚʠʜʽʣʝʥʽ ʥʘʬʪʦʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʽ ʧʣʘʩʪʠ ʫ ʩʚ. ɿʘʛʦʨʽʚʩʴʢʘ ˉ 1, ʪʘ ʩʚ. 

ʇʘʚʣʽʚʩʴʢʠʭ ̄ 2, 3. ɺʠʷʚʣʝʥʽ ʥʘʬʪʦʚʽ ʧʦʢʣʘʜʠ  ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʧʦʪʨʽʙʥʦ 

ʚʽʜʥʦʩʠʪʠ ʜʦ ʥʝʪʨʘʜʠʮʽʡʥʠʭ, ʪʘʢ ʷʢ ʚʦʥʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʫʱʽʣʴʥʝʥʠʭ 

ʚʘʧʥʠʩʪʠʭ ʢʦʣʝʢʪʦʨʽʚ ʪʘ ʾʭ ʦʩʚʦʻʥʥʷ ʧʦʪʨʝʙʫʻ ʟʘʣʫʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʽʟ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʤʠ ʧʦʪʫʞʥʠʤʠ ʛʽʜʨʦʨʦʟʨʠʚʘʤʠ ʧʣʘʩʪʽʚ ʪʘ ʙʘʛʘʪʦʢʨʘʪʥʠʤʠ 

ʩʦʣʷʥʦʢʠʩʣʦʪʥʠʤʠ ʦʙʨʦʙʢʘʤʠ.  
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ʇʦʨʠʩʪʽʩʪʴ ʧʣʘʩʪʽʚ-ʢʦʣʝʢʪʦʨʽʚ ʜʝʚʦʥʫ ʫ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʧʣʘʥʽ 

ʧʦʢʨʘʱʫʻʪʴʩʷ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʚ ʨʘʡʦʥʽ 

ʆʛʣʷʜʽʚ-ɹʝʨʝʩʪʝʯʢʦ-ɹʨʦʜʠ ʜʦʩʷʛʘʻ 14-19 %, ʘ ʤʽʩʮʷʤʠ ʜʦ 463 ʤɼ (ʩʚ. 

ɹʝʨʝʩʪʝʯʢʽʚʩʴʢʘ ˉ 1). ʚ ʨʘʡʦʥʽ ʩʚ. ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʘ ˉ 1 ʪʨʘʧʣʷʶʪʴʩʷ 

ʧʽʩʢʦʚʠʢʠ ʟ ʧʦʨʠʩʪʽʩʪʶ 16,9 % ʽ ʧʦʨʦʚʦʶ ʧʨʦʥʠʢʥʽʩʪʶ 179 ʤɼ, ʉʝʤʝʨʠʥʩʴʢʦʾ 

ʧʣʦʱʽ ï 19,8 % ʽ ʧʨʦʥʠʢʥʽʩʪʶ ʜʦ 147 ʤɼ,.  

ʈʝʛʽʦʥʘʣʴʥʦʶ ʧʦʢʨʠʰʢʦʶ ʜʣʷ ʧʦʢʣʘʜʽʚ ʫ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʩʝʨʝʜʥʴʦʛʦ 

ʜʝʚʦʥʫ ʤʦʞʝ ʙʫʪʠ ʙʘʪʷʪʠʮʴʢʘ ʩʚʽʪʘ. 

ɺʽʜʢʨʠʪʘ ʧʦʨʠʩʪʽʩʪʴ ʧʽʩʢʦʚʠʢʽʚ ʫ ʟʘʥʫʨʝʥʽʡ ʯʘʩʪʠʥʽ ʃʇʇ ʥʝ ʧʝʨʝʚʠʱʫʻ 

7 %. ɿʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʽ ʪʦʚʱʠʥʘ ʧʨʦʰʘʨʢʽʚ ʧʽʩʢʦʚʠʢʽʚ ʘʞ ʜʦ ʧʦʚʥʦʛʦ ʾʭ 

ʟʥʠʢʥʝʥʥʷ. ʂʘʨʙʦʥʘʪʥʽ ʧʦʨʦʚʦ-ʪʨʽʱʠʥʫʚʘʪʽ ʢʦʣʝʢʪʦʨʠ ʤʘʶʪʴ ʧʦʨʠʩʪʽʩʪʴ ʜʦ 4 

%. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴʢʠʭ ʧʦʨʽʜ 

ʧʦʛʽʨʰʫʶʪʴʩʷ ʚ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʇʣʘʩʪʠ-ʢʦʣʝʢʪʦʨʠ ʜʦʙʨʝ ʽʟʦʣʴʦʚʘʥʽ ʧʘʯʢʘʤʠ ʥʝʧʨʦʥʠʢʥʠʭ ʘʨʛʽʣʽʪʽʚ, ʘ 

ʟʚʝʨʭʫ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʩʫʣʴʬʘʪʠʟʦʚʘʥʠʤʠ ʜʦʣʦʤʽʪʘʤʠ ʽ ʘʨʛʽʣʽʪʘʤʠ 

ʬʨʘʥʩʴʢʦʛʦ ʷʨʫʩʫ 

ʄʝʥʰ ʟʥʘʯʥʽ ʧʨʦʷʚʠ ʚʫʛʣʝʚʦʜʥʽʚ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʽʜʤʽʯʝʥʽ ʫ 

ʢʝʤʙʨʽʡʩʴʢʦʤʫ, ʩʠʣʫʨʽʡʩʴʢʦʤʫ. 

ʇʨʦʷʚʠ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʪʘʢ ʟʚʘʥʦʛʦ ʨʠʬʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʢʘʨʙʦʥʘʪʥʠʭ  

ʧʦʨʽʜ. [19;20;21;22]. ʈʠʬʦʚʠʡ ʢʦʤʧʣʝʢʩ ʧʦʨʽʜ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʙʘʛʦʚʠʮʴʢʦʛʦ, 

ʤʘʣʠʥʦʚʝʮʴʢʦʛʦ ʽ ʩʢʘʣʴʩʴʢʦʛʦ  ʛʦʨʠʟʦʥʪʽʚ ʩʠʣʫʨʫ. ʋ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ  

ʧʽʜʥʷʪʠʭ ʧʨʠ ʙʫʨʽʥʥʽ ʟʨʘʟʢʽʚ ʢʝʨʥʫ ʟ ʨʠʬʦʛʝʥʥʠʭ ʧʦʨʽʜ ʩʠʣʫʨʫ, ʟʘʬʽʢʩʦʚʘʥʽ 

ʥʘʬʪʦʚʠʡ ʟʘʧʘʭ, ʧʨʠʤʘʟʢʠ ʪʘ ʚʢʣʶʯʝʥʥʷ ʨʽʜʢʦʾ ʥʘʬʪʠ ʚ ʪʨʽʱʠʥʘʭ ʽ ʢʘʚʝʨʥʘʭ, 

ʽʥʢʦʣʠ ʮʽʣʽ ʽʥʪʝʨʚʘʣʠ ʢʘʚʝʨʥʦʟʥʠʭ ʜʦʣʦʤʽʪʽʚ ʙʫʣʠ ʧʨʦʩʷʢʥʫʪʽ ʣʝʛʢʦʶ ʥʘʬʪʦʶ. 

 ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʙʘʛʘʪʴʤʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʨʠʬʦʛʝʥʥʠʭ ʧʦʨʽʜ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʨʦʟʛʘʟʫʚʘʥʥʷ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʚʽʜʤʽʯʘʣʠʩʴ  

ʧʣʽʚʢʠ ʥʘʬʪʠ. 

 ʅʝʧʨʦʤʠʩʣʦʚʽ ʧʨʠʧʣʠʚʠ ʚʫʛʣʝʚʦʜʥʽʚ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ 

ʨʠʬʦʛʝʥʥʠʭ ʧʦʨʽʜ ʥʘ ʨʷʜʽ ʩʚʝʨʜʣʦʚʠʥ. ʊʘʢ, ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʧʦʨʽʜ 
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ʩʢʘʣʴʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ ʫ ʩʚ. ʃʦʢʘʯʠʥʩʴʢʠʭ ˉ 9-15 ʦʜʝʨʞʘʥʦ ʧʨʠʧʣʠʚʠ ʣʝʛʢʦʾ 

ʥʘʬʪʠ ʩʚʽʪʣʦʛʦ ʢʦʣʴʦʨʫ, ʚ ʩʚ. ʃʦʢʘʯʠʥʩʴʢʘ ˉ 8 ʦʪʨʠʤʘʥʦ ʩʣʘʙʠʡ ʧʨʠʧʣʠʚ 

ʩʤʦʣʠʩʪʦʾ ʥʘʬʪʘ. 

ʋ ʩʚ. ʃʦʢʘʯʠʥʩʴʢʠʭ ˉ 10, 15, 17  ʚ  ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ  ʽʟ ʧʦʨʽʜ 

ʤʘʣʠʥʦʚʝʮʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʘ ʚ ʩʚ. ʃʦʢʘʯʠʥʩʴʢʘ ˉ 15 ʽ ʽʟ ʟ ʙʘʛʦʚʠʮʴʢʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ʦʜʝʨʞʘʥʽ ʧʨʠʧʣʠʚʠ ʧʣʘʩʪʦʚʠʭ ʚʦʜ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʨʦʟʯʠʥʝʥʦʛʦ 

ʛʘʟʫ (96 % ʤʝʪʘʥʫ) ʽ ʧʣʽʚʢʘʤʠ ʥʘʬʪʠ.  

ʎʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʧʦʰʫʢʽʚ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʫ 

ʨʠʬʦʛʝʥʥʠʭ ʫʪʚʦʨʝʥʥʷʭ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʥʘ ʃʦʢʘʯʠʥʩʴʢʽʡ 

ʧʣʦʱʽ, ʜʝ ʨʠʬʦʚʽ ʩʧʦʨʫʜʠ ʚʠʚʯʘʣʠʩʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ, ʚʦʥʠ ʩʢʣʘʜʝʥʽ ʤʽʢʨʦ- ʽ 

ʤʘʢʨʦʢʘʚʝʨʥʦʟʥʠʤʠ ʚʘʧʥʷʢʘʤʠ ʟ ʧʦʨʠʩʪʽʩʪʶ 4-10 % ʽ ʧʨʦʥʠʢʥʽʩʪʶ ʜʦ 46 ʤɼ.. 

ʇʦʢʨʘʱʝʥʽ ʢʦʣʝʢʪʦʨʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʤʘʣʠʥʦʚʝʮʴʢʦʤʫ ʽ ʙʘʛʦʚʠʮʴʢʦʤʫ 

ʛʦʨʠʟʦʥʪʘʭ. ʈʦʟʧʦʜʽʣ ʢʦʣʝʢʪʦʨʽʚ ʫ ʨʠʬʦʚʠʭ ʪʽʣʘʭ ʥʝʨʽʚʥʦʤʽʨʥʠʡ. 

ʇʦʢʨʠʰʢʘʤʠ ʚʫʛʣʝʚʦʜʥʽʚ ʩʣʫʞʘʪʴ ʧʝʨʝʢʨʠʚʘʶʯʽ ʾʭ ʛʣʠʥʠʩʪʽ ʚʘʧʥʷʢʠ ʟ 

ʘʨʛʽʣʽʪʘʤʠ. 

ʋ ʩʠʣʫʨʽʡʩʴʢʦʤʫ ʢʦʤʧʣʝʢʩ ̔ʧʦʨʽʜ ʥʘʬʪʦʧʨʦʷʚʠ (ʥʘʬʪʦʥʘʩʠʯʝʥʽ ʢʝʨʥʠ ʽ 

ʧʣʽʚʢʘ ʥʘʬʪʠ ʚ ʙʫʨʦʚʽʡ ʨʽʜʠʥʽ) ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ ʧʘʨʘʤʝʪʨʠʯʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ 

ɿʘʛʦʨʽʚʩʴʢʘ ˉ 1, ʘ ʪʘʢʦʞ ʚ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʰʫʢʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʥʘ ʧʣʦʱʘʭ: 

ʄʘʨʢʦʚʠʯʽ, ɻʦʨʦʭʽʚ, ɹʝʨʝʞʘʥʠ, ʂʦʨʦʧʝʮʴ, ʇʠʰʢʽʚʮʽ, ʇʽʜʛʘʡʮʽ. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʬʘʭʽʚʮʷʤʠ ʃʴʚʽʚʩʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʋʢʨɼɻʈɯ [6;10;17] 

ʩʧʨʦʛʥʦʟʦʚʘʥʘ ʙʘʨôʻʨʥʘ ʩʤʫʛʘ ʨʦʟʚʠʪʢʫ ʨʠʬʽʚ ʩʠʣʫʨʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ 

ʩʢʘʣʴʩʴʢʦʤʫ ʽ ʙʘʛʦʚʠʮʴʢʦʤʫ ʛʦʨʠʟʦʥʪʘʭ, ʷʢʘ ʧʨʦʩʪʷʛʘʻʴʩʷ ʚʽʜ 

ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʦʛʦ ʨʦʟʣʦʤʫ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ ʘʞ ʜʦ 

ʫʢʨʘʾʥʩʴʢʦ-ʨʫʤʫʥʩʴʢʦʛʦ ʢʦʨʜʦʥʫ. ʈʠʬʦʚʽ ʩʧʦʨʫʜʠ  ʤʘʣʠʥʦʚʝʮʴʢʦʛʦ 

ʛʦʨʠʟʦʥʪʫ, ʤʘʙʫʪʴ, ʥʝ ʤʘʶʪʴ ʧʦʚʩʶʜʥʦʛʦ ʧʦʰʠʨʝʥʥʷ, ʚʦʥʠ ʚʠʷʚʣʝʥʽ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʥʘ ʧʣʦʱʘʭ ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʘ, ʄʽʥʴʢʦʚʠʯʽ, ʃʦʢʘʯʽ, ɻʦʨʦʭʽʚ ʽ 

ɿʘʣʦʞʮʽ.  

ʍʘʨʘʢʪʝʨʥʦʶ ʚʠʷʚʣʝʥʦʶ ʟʘʢʦʥʦʤʽʨʥʽʩʪʶ ʻ, ʷʢ ʧʨʘʚʠʣʦ, ʪʷʞʽʥʥʷ 

ʩʠʣʫʨʽʡʩʴʢʠʭ ʨʠʬʦʚʠʭ ʩʧʦʨʫʜ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʜʦ ʨʦʟʨʠʚʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ.  
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ʉʠʣʫʨʽʡʩʴʢʽ ʨʠʬʦʚʽ ʢʦʤʧʣʝʢʩʠ ʢʨʘʱʝ ʚʠʚʯʝʥʽ ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ɹʘʣʪʽʡʩʴʢʦʾ ʩʠʥʝʢʣʽʟʠ, ʷʢʘ ʻ ʚʣʘʩʥʝ ʧʨʦʜʦʚʞʝʥʥʷʤ ʃʴʚʽʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʫ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɿʦʢʨʝʤʘ, ʥʘ ʂʽʙʝʨʪʘʡʩʴʢʽʡ ʧʣʦʱʽ ʫ ʩʚ. 2-ʈ ʟ 

ʽʥʪʝʨʚʘʣʫ 873-875 ʤ ʦʜʝʨʞʘʥʦ ʧʨʠʧʣʠʚ ʥʘʬʪʠ ʛʫʩʪʠʥʦʶ 0,877 ʪ/ʤ3, ʘ ʥʘ 

ʐʘʫʢʝʥʘʡʩʴʢʽʡ ʧʣʦʱʽ ï ʫ ʩʚ. 75 ʟ ʧʨʠʧʣʠʚ ʥʘʬʪʠ ʦʪʨʠʤʘʥʦ ʽʟ ʽʥʪʝʨʚʘʣʫ 

1130-1158 ʤ. ʇʘʩʪʢʠ ʪʫʪ ʨʽʟʥʦʛʦ ʪʠʧʫ: ʢʦʤʙʽʥʦʚʘʥʽ ʧʦ ʧʽʜʥʷʪʪʶ ʧʣʘʩʪʽʚ ʟʘ 

ʙʘʨôʻʨʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʣʽʪʦʣʦʛʽʯʥʽ, ʘ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʽ ʟ ʦʜʠʥʦʯʥʠʤʠ ʨʠʬʘʤʠ. 

ʊʦʚʱʠʥʘ ʙʘʨôʻʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 6,6 ʤ ʜʦ 57 ʤ, ʰʠʨʠʥʘ 

ʙʘʨôʻʨʥʠʭ ʟʦʥ 4-6 ʢʤ ʧʨʠ ʜʦʚʞʠʥʽ 200-250 ʢʤ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʂʨʝʭʽʚ-1 ʚ ʩʠʣʫʨʽʡʩʴʢʠʭ ʘʨʛʽʣʽʪʘʭ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʛʘʟʦʧʨʦʷʚʠ ʫ ʚʠʛʣʷʜʽ ʨʦʟʛʘʟʫʚʘʥʥʷ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ. 

ɸʥʦʤʘʣʴʥʠʡ ʚʤʽʩʪ ʛʘʟʫ ʚ ʨʦʟʯʠʥʽ (60-70 %) ʟʘ ʛʘʟʦʢʘʨʦʪʘʞʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʧʦʰʫʢʽʚ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ  

ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʃʠʱʝ ʫ 

ʩʚʝʨʜʣʦʚʠʥʽ ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʘ ˉ 1 ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɺʇʊ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʽ  ʽʥʪʝʨʚʘʣʫ 1807-1862 ʤ ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʝʚʠʭ ʚʽʜʢʣʘʜʽʚ 

(ʙʘʛʦʚʠʮʴʢʠʡ ʛʦʨʠʟʦʥʪ) ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʛʘʟʫ ʜʝʙʽʪʦʤ 1,4 ʪʠʩ. ʤ3/ʜ.  

ʇʨʦʷʚʠ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʢʝʤʙʨʽʡʩʴʢʦʤʫ ʢʦʤʧʣʝʢʩʽ ʧʦʨʽʜ. ʇʨʦʤʠʩʣʦʚʠʭ 

ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ 

ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʚʽʜʢʨʠʪʦ. ɺʦʥʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʦʪʝʥʮʽʡʥʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ. 

ʆʜʥʘʢ, ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʫ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʯʘʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʦʟʛʘʟʫʚʘʥʥʷ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ. ɿʦʢʨʝʤʘ, ʛʘʟʦʧʨʷʚʠ 

ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʃʦʢʘʯʠʥʩʴʢʦʾ ˉ 7, ɺʝʣʠʢʦʤʦʩʪʽʚʩʴʢʦʾ ˉ 

30, ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʘʦʾ ˉ1, ʇʝʨʝʤʠʰʣʷʥʩʴʢʦʾ ˉ 3, ʃʽʪʦʚʝʟʴʢʦʾ ˉ 1 ʪʘ 

ʽʥ. ɸ ʧʨʠ ʙʫʨʽʥʥ ̔ʨʽʚʥʝʥʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʇʝʨʝʤʠʰʣʷʥʩʴʢʘ ˉ 1 

ʟʘ ʛʘʟʦʚʠʤ ʢʘʨʦʪʘʞʝʤ ʬʽʢʩʫʚʘʣʘʩʴ ʧʦʟʠʪʠʚʥʘ ʘʥʦʤʘʣʽ ̫ ʚʠʩʦʢʦ ʾ

ʛʘʟʦʥʘʩʠʯʝʥʦʩʪ̔ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ (ʚʽʜ 7 ʜʦ 33 % ʧʨʠ ʬʦʥʽ 0,3-0,7 %) ʪʘ ʚ 

ʽʥʪʝʨʚʘʣʽ 3475-3545 ʤ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʬʦʥʪʘʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʟ 

ʚʤʽʩʪʦʤ ʤʝʪʘʥʫ ʙʽʣʷ 85 %. ʆʜʥʘʢ, ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʮʽʻʾ ʯʘʩʪʠʥʠ ʨʦʟʨʽʟʫ ʥʝ 

ʦʜʝʨʞʘʥʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʧʣʠʚʫ ʛʘʟʫ ʚʥʘʩʣʽʜʦʢ ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 
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ʩʪʘʥʫ ʩʚʝʨʜʣʦʚʠʥʠ. 

ɻʘʟʦʚʽ ʘʥʦʤʘʣʽʾ ʟʘ ʛʘʟʦʚʠʤ ʢʘʨʦʪʘʞʝʤ ʜʦ 7 %, ʨʽʜʰʝ 33 % ʙʫʣʠ 

ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʇʝʨʝʤʠʰʣʷʥʩʴʢʦʾ ˉ 1. 

ʇʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʃʽʪʦʚʝʟʴʢʦ ʾ ˉ 1 ʥʘ ʧʦʚʝʨʭʥʽ ʙʫʨʦʚʦʛʦ 

ʨʦʟʯʠʥʫ ʬʽʢʩʫʚʘʣʠʩʴ ʥʘʬʪʦʚʽ ʧʣʽʚʢʠ. 

ɺ ʧʽʜʥʷʪʠʭ ʢʝʨʥʘʭ ʯʘʩʪʦ ʚʽʜʤʽʯʘʚʩʷ ʟʘʧʘʭ ʙʽʪʫʤʫ, ʘ ʚ ʩʚʝʨʜʣʦʚʠʥʽ 

ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʘ ˉ 1 ʧʽʜʥʷʪʦ 3,5 ʤ ʥʘʩʠʯʝʥʠʭ ʣʝʛʢʦʶ ʥʘʬʪʦʶ 

ʧʽʱʘʥʦ-ʘʣʝʚʨʦʣʽʪʦʚʠʭ ʧʦʨʽʜ.  

ʇʨʠʤʘʟʢʠ ʥʘʬʪʠ ʽ ʥʘʬʪʦʥʘʩʠʯʝʥʽ ʧʽʩʢʦʚʠʢʠ ʪʘ ʚʘʧʥʷʢʠ ʚʠʷʚʣʝʥʽ ʚ ʨʷʜʽ 

ʢʘʨʪʫʚʘʣʴʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʷʢ ʥʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʽʡ 

ʤʦʥʦʢʣʽʥʘʣʽ, ʪʘʢ ʽ ʥʘ ʂʦʚʝʣʴʩʴʢʦʤʫ ʚʠʩʪʫʧʽ. 

ɺ ʨʦʟʨʽʟʘʭ ʙʘʛʘʪʴʦʭ ʩʚʝʨʜʣʦʚʠʥ (ʧʨʦʙʫʨʝʥʦ 45) ʟʘ ʜʘʥʠʤʠ ɻɼʉ ʚʠʜʽʣʝʥʽ 

ʛʘʟʦʥʘʩʠʯʝʥʽ ʧʣʘʩʪʠ. ɺʠʧʨʦʙʫʚʘʥʦ ʜʝʩʷʪʢʠ ʦʙôʻʢʪʽʚ, ʟ ʯʘʩʪʠʥʠ ʷʢʠʭ 

ʧʨʠʧʣʠʚʽʚ ʥʝ ʦʪʨʠʤʘʥʦ, ʘ ʟ ʙʘʛʘʪʴʦʭ ʤʘʣʠ ʤʽʩʮʝ ʧʨʠʧʣʠʚʠ ʧʣʘʩʪʦʚʠʭ ʚʦʜ ʟ 

ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ (ʜʦ 90 %) ʨʦʟʯʠʥʝʥʦʛʦ ʛʘʟʫ ʤʝʪʘʥʫ. ɼʝʙʽʪʠ ʚʦʜʠ ʨʽʟʥʽ, ʚ 

ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʚ ʙʽʣʴʰʦʩʪʽ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 1-10 ʤ3/ʜʦʙʫ (ʩʚ. 

ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʘ ˉ 1, ʅʦʚʦʚʠʪʢʽʚʩʴʢʘ ˉ 3, ʆʣʝʩʴʢʘ  ˉ 1, ɹʫʯʘʮʴʢʘ ˉ 

1 ʪʘ ʽʥ.). ɺʦʥʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʢʦʣʝʢʪʦʨʽʚ ʟ ʟʘʜʦʚʽʣʴʥʠʤʠ 

ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ.  

ɺʘʛʦʤʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʤʦʞʣʠʚʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʥʘʬʪʦʥʦʩʥʦʩʪʽ ʢʝʤʙʨʽʶ ʽ 

ʚʝʨʭʥʴʦʛʦ ʧʨʦʪʝʨʦʟʦʶ ʻ ʪʘʢʦʞ ʧʨʷʤʽ ʚʠʭʦʜʠ ʥʘʬʪʠ ʚ ʩʝʣʘʭ ʂʦʣʠʥʢʽʚʮʽ ʽ 

ʃʫʢʦʚʠʮʷ ʚ ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘ ɺʦʣʠʥʦ-ʇʦʜ̔ʣʴʩʴʢʽʡ ʤʦʥʦʢʣʽʥʘʣʽ.  

ʋ ʨʦʟʨʽʟʽ ʢʝʤʙʨʽʶ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʚʠʜʽʣʷʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʛʦʨʠʟʦʥʪʽʚ 

ʧʽʩʢʦʚʠʢʽʚ. ʇʣʘʩʪʠ-ʢʦʣʝʢʪʦʨʠ ʝʢʨʘʥʫʶʪʴʩʷ ʧʘʯʢʘʤʠ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʫ 

ʩʝʨʝʜʠʥʽ ʢʝʤʙʨʽʡʩʴʢʦʾ ʪʦʚʱʽ, ʘ ʚ ʧʦʢʨʽʚʣʽ ʢʝʤʙʨʽʶ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦ ʟʨʽʟʘʥʽ 

ʧʣʘʩʪʠ - ʛʣʠʥʠʩʪʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʩʠʣʫʨʫ.   

ʂʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʽʩʢʦʚʠʢʽʚ ʥʘ ʩʭʽʜʥʦʤʫ ʩʭʠʣʽ 

ʃʴʚʽʚʩʴʢʦʛʦ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʤʽʥʶʶʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ: 

ʧʦʨʠʩʪʽʩʪʴ ï ʚʽʜ 1,5-8 ʜʦ 14-27 %, ʧʨʦʥʠʢʥʽʩʪʴ ï ʚʽʜ 0,1 ʜʦ 200 ʤɼ, ʟʨʽʜʢʘ ʜʦ 

600 ʤɼ (ʩʚ. ʃʫʮʴʢʘ ˉ1, ʇʝʣʯʠʥʩʴʢʘ ˉ1, ɹʝʨʝʩʪʝʮʴʢʘ ˉ1 [6;17;18]. ʂʨʘʱʠʤʠ 
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ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʦʣʦʜʽʶʪʴ ʧʽʩʢʦʚʠʢʠ  ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʽ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʘʭ ʩʭʽʜʥʦʛʦ ʩʭʠʣʫ ʧʨʦʛʠʥʫ. ʋ ʟʘʭʽʜʥʦʤʫ ʽ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʷʢʽʩʪʴ ʧʦʨʦʚʠʭ ʢʦʣʝʢʪʦʨʽʚ ʧʦʩʪʫʧʦʚʦ 

ʧʦʛʽʨʰʫʻʪʴʩʷ. ʎʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ʊʘʢ, 

ʧʦʨʠʩʪʽʩʪʴ ʚ ʩʚ. ʅʦʚʠʡ ɺʠʪʢʽʚ ˉ 1 ʩʪʘʥʦʚʠʪʴ 1-6,4 %, ʚ ʩʚ.  ɹʫʯʘʮɹ ʢʽʡ ˉ 3 - 

1,3-8,5%, ʚ ʩʚ. ʇʝʨʝʤʠʰʣʷʥʩʴʢʠʭ ˉ 1, 3 - 3-5%, ʨʽʜʰʝ 6-9%, ʚ 

ʩʚ.ɼʘʚʠʜʝʥʽʚʩʴʢʽʡ ˉ 1 - 1,4-2,2%. ʇʨʦʥʠʢʥʽʩʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʤʝʥʰʝ 0,1 ʤɼ. 

ʋ ʩʚ. ɺʦʶʪʠʥʩʴʢʽʡ  ̄1 ʚʠʜʽʣʝʥʦ 13 ʧʣʘʩʪʽʚ-ʢʦʣʝʢʪʦʨʽʚ ʟ ʧʦʨʠʩʪʽʩʪʶ 10-18 %, 

ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ ʊʠʭʦʪʠʥʩʴʢʦʾ ʧʣʦʱʽ - 14 ʧʣʘʩʪʽʚ ʟ ʧʦʨʠʩʪʽʩʪʶ 9-15 %. ʋ ʩʚ. 

ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʽʡ ̄ 1 ʧʦʨʠʩʪʽʩʪʴ ʢʦʣʝʢʪʦʨʽʚ ʩʪʘʥʦʚʠʪʴ 6-10 %, ɿʘʛʽʨôʾʚʩʴʢʘ 

 ̄1 - 6-14%, ʉʦʢʘʣʴʩʴʢʽʡ  ̄1 - 8%, ʉʫʰʥʽʚʩʴʢʽʡ  ̄1 ï 2-8 %. ʅʘ ʟʘʭʽʜ ʫ ʩʚ. 

ɼʦʙʨʦʪʚʽʨʩʴʢʽʡ ̄ 1 ʽ ʉʪʨʝʤʝʥʩʴʢʽʡ ̄ 1 ʢʦʣʝʢʪʦʨʠ ʚʽʜʩʫʪʥʽ ʽ ʚʠʷʚʣʝʥʦ 

ʽʥʪʝʥʩʠʚʥʝ ʦʢʚʘʨʮʶʚʘʥʥʷ ʧʽʩʢʦʚʠʢʽʚ. ʋʩʽ ʮʽ ʩʚʝʨʜʣʦʚʠʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʤʘʡʞʝ 

ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʽʜ ʟʽ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ. ʎʝ ʣʠʰʝ ʟʘʛʘʣʴʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʣʝʢʪʦʨʽʚ. ʈʽʜʢʘ ʩʽʪʢʘ ʩʚʝʨʜʣʦʚʠʥ ʥʝ 

ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ  ʜʝʪʘʣʴʥʽ  ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ.  

ʇʨʦʷʚʠ ʛʘʟʫ ʤʝʪʘʥʫ ʚ ʢʘʤô̫ ʥʦʚʫʛʽʣʴʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʧʦʨʽʜ. ʋ ʚʽʜʢʣʘʜʘʭ 

ʢʘʨʙʦʥʫ ʚ ʥʠʟʮʽ ʩʚʝʨʜʣʦʚʠʥ ʧʦʙʣʠʟʫ ʤ. ɹʝʣʟ ʽʟ ʪʘʢ ʟʚʘʥʠʭ çʩʨʽʙʣʷʩʪʠʭè 

ʧʽʩʢʦʚʠʢʽʚ, ʷʢʽ ʧʽʜʩʪʠʣʘʶʪʴ ʚʫʛʣʝʥʦʩʥʫ ʪʦʚʱʫ, ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʦʷʚʠ ʤʝʪʘʥʫ. ɺ 

ʥʠʭ ʦʯʽʢʫʻʪʴʩʷ ʛʘʟ ï ʤʝʪʘʥ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ  [23;24;25]. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʽ ʧʦʩʪʽʡʥʽ ʧʨʦʷʚʠ ʛʘʟʫ ʤʝʪʘʥʫ ʧʨʠ ʚʠʜʦʙʫʚʘʥʥʽ ʙʫʨʦʛʦ 

ʚʫʛʽʣʣʷ ʫ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʤʫ ʚʫʛʽʣʴʥʦʤʫ ʙʘʩʝʡʥʽ, ʧʨʠʫʨʦʯʝʥʦʛʦ ʜʦ 

ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ.  

ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʠʡ ʚʫʛʽʣʴʥʠʡ ʙʘʩʝʡʥ (ʃɺɺɹ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ɼʦʥʝʮʴʢʠʤ ʟʥʘʯʥʦ ʤʝʥʰʠʡ ʟʘ ʧʣʦʱʝʶ ʧʦʰʠʨʝʥʥʷ, ʪʦʚʱʠʥʦʶ ʚʫʛʽʣʴʥʠʭ 

ʧʣʘʩʪʽʚ ʽ  ʚʽʜʧʦʚʽʜʥʦ ʚʠʜʦʙʫʚʥʠʤʠ ʟʘʧʘʩʘʤʠ ʪʘ ʨʝʩʫʨʩʘʤʠ ʛʘʟʫ ʤʝʪʘʥʫ. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʨʦʜʦʚʠʱ  ʛʘʟʫ ʤʝʪʘʥʫ 

ʧʣʘʩʪʽʚ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʃɺɺɹ ʻ ʊʷʛʣʽʚʩʴʢʝ. ʆʮʽʥʢʘ ʧʨʦʛʥʦʟʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʛʘʟʫ ʤʝʪʘʥʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 7,5 ʤʣʨʜ. ʤ3.  
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ɿʘ ʨʽʟʥʠʤʠ ʝʢʩʧʝʨʪʥʠʤʠ ʦʮʽʥʢʘʤʠ ʧʨʦʛʥʦʟʥʽ ʚʠʜʦʙʫʚʥʽ ʨʝʩʫʨʩʠ ʛʘʟʫ 

ʤʝʪʘʥʫ ʃɺɺɹ, ʧʨʠʫʨʦʯʝʥʦʛʦ ʜʦ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 

20 ʤʣʨʜ. ʤ3 [23;24;25]. 

ʅʘ ɼʝʨʞʘʚʥʦʤʫ ʙʘʣʘʥʩʽ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʟʘʧʘʩʠ ʛʘʟʫ ʤʝʪʘʥʫ  

ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ ʥʝ ʯʠʩʣʷʪʴʩʷ.  

ɿʛʽʜʥʦ ɼʝʨʞʘʚʥʠʭ ʙʘʣʘʥʩʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʋʢʨʘʾʥʠ ʨʦʟʚʽʜʘʥʽ ʟʘʧʘʩʠ 

ʢʘʪʝʛʦʨʽʾ ʉ1 ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʩʢʣʘʜʘʶʪʴ 7 ʤʣʨʜ. ʤ3 ʛʘʟʫ (ʃʦʢʘʯʠʥʩʴʢʝ ʪʘ 

ɺʝʣʠʢʦʤʦʩʪʽʚʩʴʢʝ ʨʦʜʦʚʠʱʘ). 

ɿʘ ʜʘʥʠʤʠ ʃʴʚʽʚʩʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʋʢʨɼɻʈɯ (2004 ʨ.) ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʨʝʩʫʨʩʠ ʢʘʪʝʛʦʨʽʾ ʉ3 ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʦʮʽʥʶʶʪʴʩʷ ʫ 0,1 ʤʣʥ. ʪ ʥʘʬʪʠ. ʽ 6,6 

ʤʣʨʜ. ʤ3 ʚʽʣʴʥʦʛʦ ʛʘʟʫ.  

ʇʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ʢʘʪʝʛʦʨʽʾ D1 + D2 ʦʮʽʥʶʶʪʴʩʷ ʫ 68,9 ʤʣʥ. ʪ ʫʤ. ʧ., ʫ 

ʪ. ʯ.13,2 ʤʣʥ. ʪ. ʥʘʬʪʠ ʪʘ 0,5 ʤʣʨʜ. ʤ3  ʨʦʟʯʠʥʝʥʦʛʦ ʛʘʟʫ ʫ ʚʽʜʢʣʘʜʘʭ ʩʠʣʫʨʫ 

ʪʘ 55,2 ʤʣʨʜ. ʤ3 ʚʽʣʴʥʦʛʦ ʛʘʟʫ ʫ ʚʽʜʢʣʘʜʘʭ ʜʝʚʦʥʫ ʽ ʢʝʤʙʨʽʶ.  

 

2.3 ʏʠʥʥʠʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʘʟʦʥʦʩʥʦʩʪʽ ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ 

ʧʽʩʢʦʚʠʢʽʚ 

 

ʂʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʦʰʠʨʝʥʽ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ 

ʅɻʆ. ɺʠʚʯʝʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ ʢʦʤʧʣʝʢʩʦʤ ʙʫʨʽʥʥʷʤ ʽ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʤʠ 

ʨʦʙʦʪʘʤʠ ʥʘ ʙʽʣʴʰʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʩʣʘʙʢʘ, ʚ ʦʢʨʝʤʠʭ ʨʘʡʦʥʘʭ ï ʩʝʨʝʜʥʷ. 

ʂʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʨʦʟʢʨʠʪʦ 66 ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʚ ʤʝʞʘʭ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʅɻʆ ʥʝ ʚʽʜʢʨʠʪʦ. 

ʋ ʮʽʣʦʤʫ ʩʪʨʫʢʪʫʨʥʘ ʙʫʜʦʚʘ ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʙʽʣʴʰʽʡ 

ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʚʠʚʯʝʥʘ ʩʣʘʙʦ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʦʥʘ 

ʚʽʜʦʙʨʘʞʘʻ ʩʪʨʫʢʪʫʨʫ ʧʦʚʝʨʭʥʽ ʬʫʥʜʘʤʝʥʪʫ [26]. ʇʨʦʪʝ ʫ ɺʦʣʠʥʩʴʢʽʡ 

ʯʘʩʪʠʥʽ, ʜʝ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʜʁʞʝʥʽ ʚʽʜʢʣʘʜʠ ʨʠʬʝʶ, ʮʝʡ ʟʚôʷʟʦʢ ʥʝ ʜʫʞʝ 

ʯʽʪʢʠʡ. ɿʥʘʯʥʠʭ ʟʤʽʥ ʚʽʜʢʣʘʜʠ ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘʟʥʘʣʠ ʫ 

ʈʦʟʪʦʮʴʢʦʤʫ ʙʣʦʮʽ ʧʽʜ ʚʧʣʠʚʦʤ ʪʘʥʛʝʥʮʽʘʣʴʥʦ-ʩʢʣʘʜʯʘʩʪʠʭ ʨʫʭʽʚ ʫ 
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ʩʘʣʘʾʨʩʴʢʫ, ʢʘʣʝʜʦʥʩʴʢʫ ʽ ʛʝʨʮʠʥʩʴʢʫ ʪʝʢʪʦʥʽʯʥʽ ʝʧʦʭʠ, ʱʦ ʫʩʢʣʘʜʥʠʣʦ ʾʭʥʻ 

ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʘʤʠ ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ. ɿʘ ʜʘʥʠʤʠ ʦʩʪʘʥʥʴʦʾ ʢʝʤʙʨʽʡʩʴʢʽ 

ʚʽʜʢʣʘʜʠ ʥʘ ʢʦʥʜʠʮʽʡʥʦʤʫ ʨʽʚʥʽ ʜʦʩʣʽʜʞʝʥʽ ʣʠʰʝ ʚ ʧʽʚʥʽʯʥʽʡ ʪʘ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʃʇʇ, ʪʘ ʬʨʘʛʤʝʥʪʘʨʥʦ ʚ ʨʘʡʦʥʽ ʇʝʨʝʤʠʰʣʷʥʩʴʢʦʾ, 

ɹʫʯʘʮʴʢʦʾ, ʂʦʨʯʽʚʩʴʢʦʾ, ʂʦʣʠʥʢʽʚʩʴʢʦʾ ʪʘ ʊʘʨʘʱʘʥʩʴʢʦʾ ʩʪʨʫʢʪʫʨ. 

ɿʘʣʷʛʘʥʥʷ ʚʽʜʢʣʘʜʽʚ ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ 

ʪʝʨʠʪʦʨʽʾ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ɺʦʣʠʥʩʴʢʦʾ ʯʘʩʪʠʥʠ ʽ ʪʝʨʠʪʦʨʽʾ ʚʥʫʪʨʽʰʥʴʦʾ ʟʦʥʠ 

ʃʴʚʽʚʩʴʢʦʛʦ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʛʘʣʴʥʠʤ 

ʤʦʥʦʢʣʽʥʘʣʴʥʠʤ ʧʘʜʽʥʥʷʤ ʫ ʟʘʭʽʜʥʦʤʫ ʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʘʭ. 

ɸʙʩʦʣʶʪʥʘ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʧʦʚʝʨʭʥʽ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʟʤʽʥʶʻʪʴʩʷ 

ʚʽʜ -500 ʤ ʫ ʩʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʜʦ -5000 ʤ ï ʫ ʟʘʭʽʜʥʠʭ. ɺʦʥʠ 

ʟʘʣʷʛʘʶʪʴ ʤʘʡʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʟ ʥʝʟʥʘʯʥʠʤ ʥʘʭʠʣʦʤ (ʜʦ 1Ü) ʥʘ ʟʘʭʽʜ ʘʙʦ 

ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ. 

ʇʦʩʪʫʧʦʚʦ, ʧʦ ʤʽʨʽ ʧʨʦʩʫʚʘʥʥʷ ʚ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʢʫʪ ʧʘʜʽʥʥʷ 

ʧʦʚʝʨʭʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 5Ü, ʘʣʝ ʚʽʥ ʫ 1,5 ʨʘʟʠ ʤʝʥʰʠʡ ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʜʽʥʥʷʤ 

ʧʦʚʝʨʭʥʽ ʬʫʥʜʘʤʝʥʪʫ. ʄʦʥʦʢʣʽʥʘʣʴʥʝ ʟʘʣʷʛʘʥʥʷ ʫʩʢʣʘʜʥʝʥʝ ʨʦʟʚʠʥʫʪʦʶ 

ʩʽʪʢʦʶ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʨʽʟʥʦʾ ʘʤʧʣʽʪʫʜʠ, ʷʢʽ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʨʽʟʥʽ ʟʘ 

ʨʦʟʤʽʨʘʤʠ ʙʣʦʢʠ.  

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʧʝʨʝʭʦʜʽ ʯʝʨʝʟ ʋʩʪʠʣʫʛ-ʈʦʛʘʪʠʥʩʴʢʫ ʟʦʥʫ ʚ 

ʨʦʟʨʽʟʽ ʢʝʤʙʨʽʶ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʚʥʽ ʟʤʽʥʠ. ɺ ʉʦʢʘʣʴʩʴʢʦʤʫ ʙʣʦʮʽ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʛʨʘʜʽʻʥʪ ʟʘʥʫʨʝʥʥʷ ʬʫʥʜʘʤʝʥʪʫ. ɺʽʥ ʜʦʩʷʛʘʻ 60 ʤ/ʢʤ ʧʨʠ 30 

ʤ/ʢʤ ʫ ʩʭʽʜʥʠʭ ʯʘʩʪʠʥʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. ʊʫʪ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ ʪʦʚʱʠʥʠ 

ʢʝʤʙʨʽʡʩʴʢʠʭ, ʩʠʣʫʨʽʡʩʴʢʠʭ ʽ ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʂʝʤʙʨʽʡʩʴʢʘ ʪʦʚʱʘ ʟʽ ʟʥʘʯʥʦʶ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʶ ʧʝʨʝʨʚʦʶ 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʚʽʜʢʣʘʜʘʤʠ ʦʨʜʦʚʠʢʫ ʽ ʩʠʣʫʨʫ (ʚʽʜʩʫʪʥʽ ʚʽʜʢʣʘʜʠ ʚʝʨʭʥʴʦʛʦ 

ʢʝʤʙʨʽʶ, ʤʽʩʮʷʤʠ ʦʨʜʦʚʠʢʫ ʽ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʣʣʘʥʜʦʚʽʨʽʡʩʴʢʦʛʦ ʷʨʫʩʫ 

ʩʠʣʫʨʫ). ʇʝʨʝʨʚʘ ʟʙʽʣʴʰʫ̒ ʪʴʩʷ ʚ ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʜʝ ʢʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʠʰʝ ʧʦʨʦʜʘʤʠ ʙʘʣʪʽʡʩʴʢʦʾ ʩʝʨʽʾ. 

ɺ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜʢʣʘʜʠ ʢʝʤʙʨʽʶ ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʣʠʙʠʥʘʭ ʙʽʣʴʰʝ 

3 ʢʤ ʽ, ʤʦʞʣʠʚʦ, ʩʫʜʷʯʠ ʧʦ ʩʚ. ɺʝʣʠʢʽ ʄʦʩʪʠ-30, ʩʫʪʪʻʚʦ ʜʠʩʣʦʢʦʚʘʥʽ. ʈ̔ ʟʥʠʮʷ 
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ʚ ʢʫʪʘʭ ʧʘʜʽʥʥʷ ʧʦʨʽʜ ʚ ʩʚ. ɺʝʣʠʢʽ ʄʦʩʪʠ-30 (ʢʝʤʙʨʽʡ ʚʽʜ 20Ü ʜʦ 60Ü, ʩʠʣʫʨ ʚʽʜ 

5Ü ʜʦ 10Ü) ʽ ɼʘʚʠʜʝʥʠ-1 (ʢʝʤʙʨʽʡ ʚʽʜ 20Ü ʜʦ 30Ü, ʩʠʣʫʨ ʚʽʜ 15Ü ʜʦ 20Ü) 

ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʢʘʪʠ ʽʩʥʫʚʘʥʥʷ ʢʫʪʦʚʦ ʾ ʥʝʟʛʜ̔ʥʦʩʪʽ ʤʽʞ ʢʝʤʙʨʽʻʤ ʽ 

ʧʝʨʝʢʨʠʚʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʩʠʣʫʨʫ-ʥʠʞʥʴʦʛʦ ʜʝʚʦʥʫ. 

ʅʘ ʟʘʭʽʜ ʚʽʜ ʋʩʪʠʣʫʛ-ʈʦʛʘʪʠʥʩʴʢʦʾ ʟʦʥʠ ʥʝ ʚʠʢʣʶʯʝʥʠʡ ʨʦʟʚʠʪʦʢ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ, ʪʘʢ ʷʢ ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʃʴʚʽʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚʽʜʢʣʘʜʠ 

ʢʝʤʙʨʽʶ ʥʝʩʫʪʴ ʩʣʽʜʠ ʧʦʩʣʽʜʫʶʯʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʨʫʭʽʚ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʢʨʠʚʥ ̔

ʫʪʚʦʨʝʥʥʷ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʜʠʩʣʦʢʦʚʘʥʽ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʪʘʥʛʝʥʮʽʘʣʴʥʠʤʠ 

ʨʫʭʘʤʠ. ʅʘʡʙʽʣʴʰʘ ʩʪʫʧʽʥʴ ʜʠʩʣʦʢʦʚʘʥʦʩʪʽ ʚʽʜʤʽʯʘʻʪʴʩʷ ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ, 

ʜʝ ʚ ʩʚ. ɼʫʙʣʷʥʠ-3, 4 ʽ ʂʨʝʭʽʚ-1 ʢʫʪʠ ʧʘʜʽʥʥʷ ʧʦʨʽʜ ʜʦʩʷʛʘʶʪʴ 20-40Ü. ɿʘ 

ʤʝʞʘʤʠ ʃʇʇ ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʪʘʢʦʞ ʜʠʩʣʦʢʦʚʘʥʽ (ʚ ʩʚ. 

ʉʪʘʚʯʘʥʠ-1 ʢʫʪʠ ʧʘʜʽʥʥʷ ʧʦʨʽʜ 60-80Ü, ʥʘ ʧʣʦʱʽ ʇʽʚʥʽʯʥʽ ʄʝʜʠʥʠʯʽ ï ʜʦ 60Ü, 

ʂʦʭʘʥʽʚʢʘ ʽ ɼʘʚʠʜʝʥʠ ʚʽʜ 20Ü ʜʦ 35Ü). 

ʉʪʨʫʢʪʫʨʥʠʡ ʧʣʘʥ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʧʽʚʥʽʯʥʽʡ ʽ ʩʭʽʜʥʽʡ 

ʯʘʩʪʠʥʘʭ ʨʝʛʽʦʥʫ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʤʝʥʰʽ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ, ʥʽʞ ʥʘ ʟʘʭʦʜʽ, 

ʪʘʢʦʞ ʚʠʚʯʝʥʠʡ ʪʽʣʴʢʠ ʚ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ. ʊʫʪ ʚʽʜʤʽʯʘʻʪʴʩʷ ʤʦʥʦʢʣʽʥʘʣʴʥʝ 

ʟʘʥʫʨʝʥʥʷ ʚ ʟʘʭʜ̔ʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʄʦʥʦʢʣʽʥʘʣʴ ʫʩʢʣʘʜʥʝʥʘ ʚʘʣʦʧʦʜʽʙʥʠʤʠ 

ʜʠʩʣʦʢʘʮʽʷʤʠ, ʷʢʠʭ ʟʘ ʜʘʥʠʤʠ ʘʥʘʣʽʟʫ ʚʠʜʽʣʷʻʪʴʩʷ 12. ʏʘʩʪʠʥʘ ʟ ʚʠʷʚʣʝʥʠʭ 

ʚʘʣʽʚ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʨʦʟʣʦʤʘʤʠ (ɺʠʪʦʥʽʞʩʴʢʠʤ, 

ʃʦʢʘʯʠʥʩʴʢʠʤ, ɼʫʙʥʽʚʩʴʢʠʤ, ʗʤʧʽʣʩɹʴʢʠʤ), ʘ ʪʘʢʦʞ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʨʷʜʦʤ 

ʣʦʢʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ, ʩʪʨʫʢʪʫʨʥʠʭ ʥʦʩʽʚ ʽ ʪʝʨʘʩ (ɼʦʨʦʭʽʚʩʴʢʘ, ʉʦʢʘʣʽʚʩʴʢʘ, 

ʍʤʝʣʽʚʩʴʢʘ ʩʪʨʫʢʪʫʨʠ, ɼʝʥʠʩʽʚʩʴʢʠʡ ʽ ʅʘʩʪʘʩʽʚʩʴʢʠʡ ʩʪʨʫʢʪʫʨʥʽ ʥʦʩʠ).  

ɺ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʛʦʣʦʚʥʠʤʠ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʶʚʘʣʴʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʚʠʩʪʫʧʘʣʠ ʚʝʨʪʠʢʘʣʴʥʽ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʨʫʭʠ ʙʣʦʢʽʚ ʬʫʥʜʘʤʝʥʪʫ ʟ ʧʝʨʽʦʜʠʯʥʠʤ ʜʦʤʽʥʫʚʘʥʥʷʤ 

ʘʢʪʠʚʥʦʩʪʽ ʧʦʚʟʜʦʚʞʥʴʦʾ ʪʘ ʧʦʧʝʨʝʯʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʣʦʤʽʚ. ʉʝʨʝʜ ʧʦʨʫʰʝʥʴ 

ʩʫʙʤʝʨʠʜʽʘʥʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤ ʻ ʈʘʜʝʭʽʚ-ʈʦʛʘʪʠʥʩʴʢʠʡ 

ʨʦʟʣʦʤ; ʩʝʨʝʜ ʧʦʨʫʰʝʥʴ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ï 

ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʠʡ ʨʦʟʣʦʤ, ɺʽʪʦʥʽʞʩʴʢʠʡ ʩʢʠʜ, ʃʦʢʘʯʠʥʩʴʢʠʡ ʩʢʠʜ, 

ʃʫʮʴʢʠʡ ʨʦʟʣʦʤ, ɼʘʣʴʥʽʯ-ʂʦʣʦʜʽʥʝʮʴʢʠʡ ʨʦʟʣʦʤ, ɼʨʦʛʦʙʠʮʴʢʦ-ɹʫʟʴʢʘ  ̔
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ʉʪʨʠʡʩʴʢʦ-ʇʝʨʝʤʠʰʣʷʥʩʴʢʘ ʟʦʥʠ ʧʦʨʫʰʝʥʴ, ɻʣʠʥʷʥʩʢɹʠʡ ʩʢʠʜ, 

ʄʦʥʘʩʪʠʨʝʮʴʢʝ ʪʘ ʆʪʠʥʽʡʩʴʢʝ ʧʦʨʫʰʝʥʥʷ; ʩʝʨʝʜ ʧʦʨʫʰʝʥʴ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ï ʈʘʚʘ-ʈʫʩʴʢʘ, ʋʩʪʠʣʫʛ-ʈʦʛʘʪʠʥʩʴʢʘ, 

ɹʫʟʴʢʦ-ɹʘʣʫʯʠʥʩʴʢʘ, ʉʦʢʘʣʴʩʴʢʘ, ʇʦʢʘʱʽʚʩʴʢʘ, ʊʣʫʤʘʯʩʴʢʘ, ʊʝʨʝʙʦʚʣʷʥʩʴʢʘ ʽ 

ɿʙʘʨʘʟʴʢʘ ʟʦʥʠ ʨʦʟʣʦʤʽʚ; ʩʝʨʝʜ ʧʦʨʫʰʝʥʴ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ï 

ʇʽʚʜʝʥʥʦ-ʈʘʪʥʽʚʩʴʢʠʡ, ʗʤʧʽʣʴʩʴʢʠʡ ʽ ɼʫʙʥʽʚʩʴʢʠʡ. 

ɺ ʤʝʞʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʚʽʜʢʣʘʜʠ ʢʝʤʙʨʽʡʩʴʢʦʾ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʫʩ̔ʤʘ ʪʨʴʦʤʘ ʚʽʜʜʽʣʘʤʠ ï ʥʠʞʥʽʤ, ʩʝʨʝʜʥʽʤ ʪʘ ʚʝʨʭʥʽʤ. ʂʝʤʙʨʽʡʩʴʢʽ 

ʫʪʚʦʨʝʥʥʷ ʙʝʟ ʧʝʨʝʨʚʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʚʽʜʢʣʘʜʘʭ ʚʝʥʜʫ ʪʘ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ 

ʚʽʜʢʣʘʜʘʤʠ ʦʨʜʦʚʠʢʫ ʪʘ ʩʠʣʫʨʫ. ɺʽʜʢʣʘʜʠ ʢʝʤʙʨʽʶ ʧʦʰʠʨʝʥʽ ʧʨʘʢʪʠʯʥʦ ʫ 

ʤʝʞʘʭ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʛʘʣʴʥʽ ʪʦʚʱʠʥʠ ʚʽʜʢʣʘʜʽʚ ʢʝʤʙʨʽʶ 

ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 0 ʤ ʜʦ 100 ʤ (ʧʽʚʥʽʯʥʘ ʽ ʩʭʽʜʥʘ ʯʘʩʪʠʥʠ)  ̔ʚʽʜ 1000 ʤ ʜʦ 1200 ʤ 

(ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ). ɻʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʚʽʜʢʣʘʜʽʚ ʪʘʢʦʞ ʟʤʽʥʶʁ ʪʴʩʷ ʚ 

ʜʫʞʝ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ï ʚʽʜ 500 ʤ ʥʘ ʩʭʦʜʽ ʜʦ 5200 ʤ ʚ ʤʝʞʘʭ ʈʦʟʪʦʮʴʢʦʛʦ 

ʤʝʛʘʙʣʦʢʫ ʥʘ ʟʘʭʦʜʽ (ʨʠʩ.1.6, ʪʘʙʣ.2.1 ). 

ʂʝʤʙʨʽʡ ʩʢʣʘʜʝʥʠʡ ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʷʢʽ ʟʘ ʣʽʪʦʣʦʛʽʯʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʩʝʨʽʾ: ʥʠʞʥʶ ï ʙʘʣʪʽʡʩʴʢʫ, ʩʫʪʪʻʚʦ ʛʣʠʥʠʩʪʫ 

(ʥʠʞʥʷ ʪʘ ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʠ ʥʠʞʥʴʦʛʦ ʢʝʤʙʨʽʶ), ʽ ʚʝʨʭʥʶ ï ʙʝʨʝʞʢʽʚʩʴʢʫ, 

ʧʝʨʝʚʘʞʥʦ ʧʽʱʘʥʫ (ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʥʠʞʥʴʦʛʦ ʢʝʤʙʨʽïʁʚʝʨʭʥʽʡ ʢʝʤʙʨʽʡ).  

ɹʘʣʪʽʡʩʴʢʘ ʩʝʨʽʷ ʚ ʦʩʥʦʚʥʦʤʫ ʩʢʣʘʜʝʥʘ ʪʦʥʢʦʰʘʨʫʚʘʪʠʤʠ 

ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʠʤʠ ʘʨʛʽʣʽʪʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʨʽʜʰʝ ï ʧʽʩʢʦʚʠʢʘʤʠ 

(ʩʪʦʭʦʜʩʴʢʘ ʩʚʽʪʘ). ʅʠʞʥʶ ʯʘʩʪʠʥʫ ʾʾ ʨʦʟʨʽʟʫ ʩʢʣʘʜʘʶʪʴ ʛʣʘʫʢʦʥʽʪʦʚʽ 

ʢʚʘʨʮ-ʧʦʣʴʦʚʦʰʧʘʪʦʚʽ ʧʽʩʢʦʚʠʢʠ ʨʽʚʥʝʥʩʴʢʦʾ ʩʚʽʪʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʣʝʚʨʦʣʽʪʽʚ 

ʪʘ ʘʨʛʽʣʽʪʽʚ. ɿ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʯʘʩʪʠʥ ʙʘʩʝʡʥʫ (ʈʦʟʪʦʮʴʢʠʡ 

ʤʝʛʘʙʣʦʢ) ʨʽʚʥʝʥʩʴʢʽ ʧʽʩʢʦʚʠʢʠ ʟʘʤʽʱʫʁ ʪʴʩʷ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʠʤʠ 

ʧʦʨʦʜʘʤʠ ʩʪʦʭʦʜʩʴʢʦʾ ʩʚʽʪʠ. ʊʦʚʱʠʥʘ ʩʚʽʪ: ʨʚ̔ʝʥʩʴʢʦʾ ï ʜʦ 30 ʤ, ʩʪʦʭʽʜʩʴʢʦʾ ï 

ʜʦ 260 ʤ. ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʙʘʣʪʽʡʩʴʢʦʾ ʩʝʨʽʾ ʜʦʩʷʛʘʻ 290 ʤ. 

ɹʝʨʝʞʢʽʚʩʴʢʘ ʩʝʨʽʷ ʩʢʣʘʜʝʥʘ ʧʦʪʫʞʥʠʤʠ ʧʘʯʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ, ʷʢʽ 

ʯʝʨʛʫʶʪʩɹʷ ʟ ʤʝʥʰ ʧʦʪʫʞʥʠʤʠ ʧʘʯʢʘʤʠ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʦʣʽʪʦʚʠʭ ʧʦʨʽʜ. ɺʦʥʘ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʦʤʽʥʦʧʽʣʴʩʴʢʫ, ʣʶʙʦʤʠʣʴʩʴʢʫ, ʩʚʠʪʷʟʴʢʫ ʪʘ ʛʫʪʽʚʩʴʢʫ ʩʚʽʪʠ. 
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ɺʽʜʢʣʘʜʠ ʜʦʤʽʥʦʧʽʣʩɹʴʢʦʾ ʩʚʽʪʠ (ʜʦ 200 ʤ) ʟʘʣʷʛʘʶʪʴ ʥʘ ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ 

ʩʪʦʭʽʜʩʴʢʦʾ ʩʚʽʪʠ. ʉʚʽʪʘ ʩʢʣʘʜʝʥʘ ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʘʣʝʚʨʦʣʽʪʘʤʠ ʟ ʨʝʰʪʢʘʤʠ 

ʪʨʠʣʦʙʽʪʽʚ, ʙʨʘʭʽʦʧʦʜ ʽ ʘʢʪʽʪʽʚ. ʉʚʠʪʷʟʴʢʘ ʩʚʽʪʘ ʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʻ 

ʣʶʙʦʤʣʴʩʴʢʫ ʩʚʽʪʫ, ʩʢʣʘʜʝʥʘ ʪʦʥʢʠʤ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ ʘʨʛʽʣʽʪʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʽ 

ʧʽʩʢʦʚʠʢʽʚ, ʱʦ ʚʤʽʱʫʶʪʴ ʙʨʘʭʽʦʧʦʜʠ ʽ ʢʦʤʧʣʝʢʩ ʘʢʨʽʪʽʚ ʨʘʫʩʚʽʩʴʢʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ʪʦʚɦ ʠʥʦʶ ʜʦ 170 ʤ. 

ɿʘʚʝʨʰʫʻ ʢʝʤʙʨʽʡʩʴʢʠʡ ʨʦʟʨʽʟ ʪʦʚʱʘ ʩʚʽʪʣʦ-ʩʽʨʠʭ ʽ ʩʪʨʦʢʘʪʠʭ 

ʧʽʩʢʦʚʠʢʽʚ, ʷʢʽ ʫʤʦʚʥʦ ʩʧʽʚʩʪʘʚʣʷʶʪʴʩʷ ʟ ʢʽʙʘʨʪʘʡʩʴʢʠʤ ʛʦʨʠʟʦʥʪʦʤ 

ʩʝʨʝʜʥʴʦʛʦ ʢʝʤʙʨʽʶ. 

ʋ ʤʝʞʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʪʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ ʙʝʨʝʞʢʽʚʩʴʢʦʾ ʩʝʨʽʾ 

ʟʨʦʩʪʘʻ ʚ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʩʢʣʘʜʘʻ ʚʽʜ 50 ʤ ʜʦ 700 ʤ ʽ, ʤʦʞʣʠʚʦ, ʙʽʣʴʰʝ. 

ɿʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥ ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʽ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ, ʧʦʨʷʜ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʦʙôʻʤʫ, ʱʝ ʡ 

ʥʘʨʦʱʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʛʣʠʥʠʩʪʦʩʪʽ ʨʦʟʨʽʟʫ ʧʨʠ ʧʘʜʽʥʥʽ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʽʩʢʫʚʘʪʦʩʪʽ ʟ 0,6 ʜʦ 0,3 [27]. 

ɺ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʜʢʣʘʜʠ ʢʝʤʙʨʽʶ ʬʦʨʤʫʚʘʣʠʩʷ ʫ 

ʤʽʣʢʦʚʦʜʥʦʤʫ ʤʦʨʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ʟ ʥʦʨʤʘʣʴʥʦʶ ʩʦʣʦʥʽʩʪʶ. ʋ ʙʘʩʝʡʥʽ 

ʽʩʥʫʚʘʣʦ ʚʜ̔ʥʦʚʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʠʡ ʢʦʣʽʨ ʧʦʨʽʜ 

ʪʘ ʧʨʠʩʫʪʥʽʩʪʴ ʚ ʥʠʭ ʘʫʪʠʛʝʥʥʠʭ ʤʽʥʝʨʘʣʽʚ ï ʧʽʨʠʪʫ ʽ ʛʣʘʫʢʦʥʽʪʫ. 

ʆʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩ ̫ ʚ ʤʝʞʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʫ. ɺ 

ʟʘʭʽʜʥʦʤʫ ʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʚʽʜ ʋʑ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʧʦʩʪʫʧʦʚʠʡ ʧʝʨʝʭʜ̔ ʚʽʜ ʧʨʠʙʝʨʝʞʥʠʭ ʜʦ ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʦʩʘʜʽʚ. ɺʟʘʛʘʣʽ ʚ ʮʠʭ 

ʥʘʧʨʷʤʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʽʥʘ ʣʪ̔ʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʠʭ ʟʦʥ ʫ ʥʘʩʪʫʧʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʛʨʫʙʦʟʝʨʥʠʩʪʽ ʧʽʩʢʦʚʠʢʠ ʟ ʛʨʘʚʝʣʽʪʘʤʠ ʽ 

ʢʦʥʛʣʦʤʝʨʘʪʦʧʦʜʽʙʥʠʤʠ ʧʦʨʦʜʘʤʠ ʚ ʧʽʜʦʰʚʽ; ʨʽʟʥʦʟʝʨʥʠʩʪʽ ʧʽʩʢʦʚʠʢʠ ʪʘ 

ʘʣʝʚʨʦʣʽʪʠ; ʧʽʩʢʦʚʠʢʠ, ʘʣʝʚʨʦʣʽʪʠ ʪʘ ʘʨʛʽʣʽʪʠ ʧʨʠʙʣʠʟʥʦ ʚ ʨʽʚʥʠʭ 

ʩʧʚ̔ʚʽʜʥʦʰʝʥʥʷʭ ʽ ʨʠʪʤʽʯʥʝ ʯʝʨʛʫʚʘʥʥʷ ʧʽʱʘʥʠʭ ʪʘ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚ ʨʦʟʨʽʟʽ ʜʦʩʪʘʪʥʴʦ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʮʠʢʣʽʯʥʽʩʪʴ. ɹʘʟʘʣʴʥʽ ʚʝʨʩʪʚʠ 

ʢʦʞʥʦʛʦ ʮʠʢʣʫ ʩʢʣʘʜʝʥʽ ʢʚʘʨʮʦʚʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ, ʘ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ʜʦʤʽʥʫʶʪʴ ʘʨʛʽʣʪ̔ʠ ʽ ʘʣʝʚʨʦʣʽʪʠ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʥʘʨʦʱʫʚʘʥʥʷ 
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ʧʽʩʢʫʚʘʪʦʩʪʽ ʫ ʨʦʟʨʽʟʽ ʟʥʠʟʫ ʜʦʛʦʨʠ. ʊʘʢ, ʷʢʱʦ ʫ ʥʠʞʥʴʦʤʫ (ʙʘʣʪʽʡʩʴʢʦʤʫ) 

ʮʠʢʣʽ ʧʽʩʢʦʚʠʢʽʚ ʜʦ 10 %, ʪʦ ʫ ʚʝʨʭʥʴʦʤʫ (ʙʝʨʝʞʢʽʚʩʴʢʦʤʫ) ʮʠʢʣʽ ʚʦʥʠ 

ʜʦʤʽʥʫʶʪʴ. 

ɹʘʟʘʣʴʥʽ ʚʝʨʩʪʚʠ ʧʽʩʢʦʚʠʢʽʚ ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʚʽʢʫ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʮʽʣʷʭ 

ʦʙôʻʜʥʫʶʪʴʩʷ ʫ ʨʷʜ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ: ʂ-1 (ʨʽʚʥʝʥʩʴʢʠʡ), ʂ-2 

(ʜʦʤʽʥʦʧʽʣʴʩʴʢʠʡ), ʂ-3 (ʣʶʙʦʤʠʣʴʩʴʢʠʡ), ʂ-4 (ʩʚʠʪʷʟʴʢʠʡ) ʽ ʪ.ʜ. ɺʦʥʠ 

ʚʽʜʦʢʨʝʤʣʶʶʪʩɹʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʧʘʯʢʘʤʠ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʠʭ ʧʦʨʽʜ ʽʟ 

ʟʘʜʦʚʽʣʴʥʠʤʠ ʝʢʨʘʥʫʶʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [27].  

ʇʽʩʢʦʚʠʢʠ ʛʦʨʠʟʦʥʪʽʚ ʂ-2, ʂ-3, ʂ-4 ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ, ʨʽʜʰʝ 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ, ʷʢ ʧʨʘʚʠʣʦ ʜʦʙʨʝ ʚʽʜʩʦʨʪʦʚʘʥʽ, ʫʣʘʤʢʦʚʠʡ ʤʘʪʝʨʽʘʣ 

ʦʙʢʘʪʘʥʠʡ. ʊʝʢʩʪʫʨʘ ʧʽʩʢʦʚʠʢʽʚ ʤʘʩʠʚʥʘ, ʽʥʦʜʽ ʧʣʷʤʠʩʪʘ. ʉʢʣʘʜ ʧʝʨʝʚʘʞʥʦ 

ʢʚʘʨʮʦʚʠʡ. ʎʝʤʝʥʪʘʮʽʷ ʢʦʥʪʘʢʪʦʚʘ ʽ ʢʚʘʨʮʦʚʦ-ʨʝʛʝʥʝʨʘʮʽʡʥʘ, ʽʥʦʜʽ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʛʣʠʥʠʩʪʠʡ ʮʝʤʝʥʪ ʧʣʽʚʢʦʚʦʛʦ ʪʠʧʫ, ʘ ʪʘʢʦʞ ʢʘʨʙʦʥʘʪʥʠʡ 

ʧʦʨʦʚʦʛʦ ʽ ʧʦʨʦʚʦ-ʙʘʟʘʣʴʥʦʛʦ ʪʠʧʽʚ. ʉʪʫʧʽʥʴ ʦʢʚʘʨʮʶʚʘʥʥʷ ʧʽʩʢʦʚʠʢʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ, ʘ ʪʘʢʦʞ ʟʽ ʟʙʽʣʴh ʝʥʥʷʤ 

ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ.  

ʂʦʣʝʢʪʦʨʘʤʠ ʚ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʻ, ʚ ʦʩʥʦʚʥʦʤʫ, ʤʘʩʠʚʥʽ 

ʧʽʩʢʦʚʠʢʠ. ʂʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ ʟʥʘʯʥʦ ʟʤʽʥʶʶʪʴʩʷ ʟʘ ʧʣʦʱʝʶ 

ʟʘʣʝʞʥʦ ʚʽʜ ʣʽʪʦʬʘʮʽʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɺʽʜʢʣʘʜʠ ʢʝʤʙʨ̔ʁ  ʬʦʨʤʫʚʘʣʠʩʷ ʫ 

ʤʽʣʢʦʚʦʜʥʦʤʫ ʤʦʨʩʴʢʦʤʫ ʙʘʩʝʡʥʽ [6]. ʋ ʙʘʩʝʡʥʽ ʦʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʧʦʩʪʫʧʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʚʽʜ ʧʨʠʙʝʨʝʞʥʠʭ ʬʘʮʽʡ ʜʦ 

ʙʽʣʴʰ ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʪʘ ʟʤʽʥʘ ʣʽʪʦʪʠʧʽʚ ʧʦʨʽʜ: ʚʽʜ ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ ʧʩ̔ʢʦʚʠʢʽʚ 

ʟ ʛʨʘʚʝʣʽʪʘʤʠ ʪʘ ʢʦʥʛʣʦʤʝʨʘʪʦʧʦʜʽʙʥʠʤʠ ʧʦʨʦʜʘʤʠ ʚ ʧʽʜʦʰʚʽ ʜʦ 

ʨʽʟʥʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ ʽ ʘʣʝʚʨʦʣʽʪʽʚ, ʨʠʪʤʽʯʥʦʛʦ ʯʝʨʛʫʚʘʥʥʷ ʧʽʱʘʥʠʭ ʪʘ 

ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʧʦʢʨʽʚʣʽ ʦʢʨʝʤʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʝ 

ʟʙʽʣʴʰʝʥʥʷ ʧʩ̔ʢʫʚʘʪʦʩʪʽ ʫ ʨʦʟʨʽʟʽ ʙʘʣʪʽʡʩʴʢʦʾ ʩʝʨʽʾ. 

ɼʝʪʘʣʴʥʽ ʣʽʪʦʣʦʛʦ-ʧʝʪʨʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 

ʧʨʦʚʝʜʝʥʦ ʥʘ ʟʨʘʟʢʘʭ ʧʦʨʽʜ ʽʟ ʩʚʝʨʜʣʦʚʠʥ ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʘ-2, ʃʫʜʠʥ-15, 

ɹʫʯʘʯ-3 ʽ ʃʽɦ ʠʥʩʴʢʘ-1 [28]. 

ʋ ʩʚʝʨʜʣʦʚʠʥʽ ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʘ-2 ʣʽʪʦʣʦʛʦ-ʧʝʪʨʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʧʨʦʚʝʜʝʥʦ ʥʘ 17 ʟʨʘʟʢʘʭ ʧʽʩʢʦʚʠʢʽʚ ʪʘ ʘʨʛʽʣʽʪʽʚ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 2032-2370 

ʤ. ʇʽʩʢʦʚʠʢʠ ʢʚʘʨʮʦʚʽ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʢʦʩʦʰʘʨʫʚʘʪʽ, ʟʽ ʩʣʽʜʘʤʠ ʙʨʠʞʽ ʚʦʜʥʠʭ 

ʧʘʣʝʦʪʝʯʽʡ ʪʘ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ, ʢʦʩʠʤʠ ʪʘ ʧʦʭʠʣʠʤʠ ʛʣʠʥʠʩʪʠʤʠ 

ʧʨʦʰʘʨʢʘʤʠ, ʟʙʘʛʘʯʝʥʠʤʠ ʣʝʡʩʪʘʤʠ ʛʽʜʨʦʩʣʶʜ ʪʘ ʪʚʝʨʜʠʭ ʙʽʪʫʤʽʚ 

(ʘʥʪʨʘʢʩʦʣʽʪ) (ʨʠʩ. 2.10). ɿ ʙʽʪʫʤʘʤʠ ʧʦʚôʷʟʘʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʧʽʨʠʪʫ ʪʘ ʽʥʰʠʭ 

ʩʫʣʴʬʽʜʥʠʭ ʤʽʥʝʨʘʣʽʚ (ʤʘʨʢʘʟʠʪ). ɿʘ ʤʽʥʝʨʘʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ ʚʦʥʠ, ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʤʦʥʦʤʽʥʝʨʘʣʴʥʽ ʘʙʦ ʦʣʽʛʦʤʽʢʪʦʚʽ. ʎʝʤʝʥʪʘʮʽʷ ʾʭ 

ʥʝʨʽʚʥʦʤʽʨʥʘ ʽ ʟʤʽʰʘʥʘ. ʊʠʧ ʮʝʤʝʥʪʘʮʽʾ ï ʙʘʟʘʣʴʥʠʡ, ʙʘʟʘʣʴʥʦ-ʧʦʨʦʚʠʡ, 

ʟʨʦʱʝʥʥʷ ʟʝʨʝʥ ʨʝʛʝʥʝʨʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʧʦʡʢʽʣʽʪʦʚʠʡ. ʅʘʷʚʥʝ 

ʽʥʢʦʨʧʦʨʘʮʽʡʥʦ-ʢʦʥʬʦʨʤʥʝ ʟʯʣʝʥʫʚʘʥʥʷ ʫʣʘʤʢʦʚʠʭ ʟʝʨʝʥ, ʚʥʘʩʣʜ̔ʦʢ ʯʦʛʦ 

ʫʪʚʦʨʠʣʠʩʷ ʟʚʠʚʠʩʪʽ ʢʦʥʪʘʢʪʠ ʟʯʣʝʥʫʚʘʥʥʷ ʟʝʨʝʥ. ʇʨʠʩʫʪʥʽ ʢʚʘʨʮʦʚʽ 

ʦʙʣʷʤʽʚʢʠ ʟʝʨʝʥ ʷʢ ʨʝʟʫʣʴʪʘʪ ʨʦʟʯʠʥʝʥʥʷ ʚ ʯʘʩʽ ʢʚʘʨʮʦʚʠʭ ʟʝʨʝʥ ʟʘ  

ʚ̔ ʜʧʦʚʽʜʥʠʭ ʛʝʦʩʪʘʪʠʯʥʠʭ ʪʠʩʢʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ. ʅʝ ʻ ʚʠʥʷʪʢʦʤ ʢʦʨʦʟʽʷ 

(ʨʦʟ'ʻʜʥʘʥʥʷ) ʟʝʨʝʥ ʢʚʘʨʮʫ ʽ ʮʝʤʝʥʪʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʪʦʨʠʥʥʠʤ 

ʢʘʣʴʮʠʪʦʤ. ʄʽʥʝʨʘʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʮʝʤʝʥʪʽʚ ʧʦʣʽʤʽʥʝʨʘʣʴʥʠʡ, ʢʘʨʙʦʥʘʪʥʠʡ 

(ʜʽʘʛʝʥʝʪʠʯʥʠʡ ʽ ʝʧʽʛʝʥʝʪʠʯʥʠʡ ʢʘʣʴʮʠʪ), ʛʽʜʨʦʩʣʶʜʠʩʪʠʡ, ʢʨʝʤʝʥʠʩʪʠʡ ʪʘ 

ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ. 

ɯʟ ʚʪʦʨʠʥʥʠʭ ʤʽʥʝʨʘʣʽʚ ʚʽʜʤʽʯʝʥʽ ʣʫʩʢʠ ʩʝʨʠʮʠʪʫ ʽ ʭʣʦʨʠʪʫ, ʷʢʽ 

ʫʪʚʦʨʠʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʢʨʠʩʪʘʣʽʟʘʮʽʾ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʨʝʤʝʥʠʩʪʽ 

ʫʪʚʦʨʝʥʥʷ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʦʨʘʭ ʨʘʟʦʤ ʟ ʛʣʠʥʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʚʘʨʮʦʤ ʽ ʡʦʛʦ ʘʛʨʝʛʘʪʘʤʠ. ʇʦʦʜʠʥʦʢʽ ʟʝʨʥʘ ʘʥʛʽʜʨʠʪʫ 

ʚʠʧʦʚʥʶʶʪʴ ʧʦʨʠ ʘʙʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ çʩʢʝʣʝʪʽè ʧʦʨʦʜʠ. ʂʘʣʴʮʠʪ ʚʠʧʦʚʥʶʻ 

ʧʦʨʠ ʘʙʦ ʢʦʨʦʜʫʻ ʟʝʨʥʘ ʢʚʘʨʮʫ ʡ ʮʝʤʝʥʪʫʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʨʘʟʢʽʚ 

ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʻ ʫʱʽʣʴʥʝʥʠʤʠ ʽ ʤʽʮʥʦ 

ʟʮʝʤʝʥʪʦʚʘʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʆʙ'ʻʤʥʘ ʚʘʛʘ ʾʭ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 2,45 ʛ/ʩʤ3 ʜʦ 2,70 

ʛ/ʩʤ3 ʧʨʠ ʟʤʽʥʽ ʚʽʜʢʨʠʪʦʾ ʧʦʨʠʩʪʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ 9,9 % ʜʦ 1,7 %. 
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ʇʽʩʢʦʚʠʢ ʢʚʘʨʮʦʚʠʡ ʟ ʰʘʨʫʚʘʪʽʩʪʶ 

ʪʠʧʫ ʙʨʠʞʽ, 2032-2035 ʤ 
ʇʽʩʢʦʚʠʢ ʢʚʘʨʮʦʚʠʡ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ ʟ 

ʙʽʪʫʤʦʤ, 2032-2035 ʤ, 90ʭ 

  
ʇʽʩʢʦʚʠʢ ʢʚʘʨʮʦʚʠʡ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ ʟ 

ʧʨʦh ʘʨʢʦʤ ʛʽʜʨʦʩʣʶʜʠ, 2520-2526 ʤ, 

90ʭ 

ʇʽʩʢʦʚʠʢ ʢʚʘʨʮʦʚʠʡ 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʡ, 2520-2526 ʤ, 90ʭ 

ʈʠʩ. 2.10 ʇʦʨʦʜʠ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʩʚ. ɺʦʣʦʜʠʤʠʨʩʴʢʘ-2 [28] 

 

ɺʦʥʠ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʧʨʦʥʠʢʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʂʦʝʬʽʮʽʻʥʪ ʘʙʩʦʣʶʪʥʦʾ 

ʧʨʦʥʠʢʥʦʩʪʽ ʜʣʷ ʥʠʭ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,012 ʜʦ 0,046Ŀ10-15 ʤ2. 

ɯʥʪʝʨʚʘʣʴʥʠʡ ʯʘʩ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʭʚʠʣʴ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʛʨʘʥʠʮʷʭ ʚʽʜ 270 ʤʢʤ/ʩ ʜʦ 370 ʤʢʤ/ʩ. 

ʇʝʣʽʪʦʚʘ ʯʘʩʪʠʥʘ ʘʨʛʽʣʽʪʽʚ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʛʣʠʥʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ. ɺʦʥʘ ʩʧʦʨʘʜʠʯʥʦ, ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʫ 

ʚʠʛʣʷʜʽ ʧʦʦʜʠʥʦʢʠʭ ʩʢʫʧʯʝʥʴ, ʣʽʥʟ ʽ ʧʨʦʰʘʨʢʽʚ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʤʽʩʪʠʪʴ 

ʜʦʤʽʰʢʠ ʘʣʝʚʨʠʪʠʩʪʦʛʦ ʢʚʘʨʮʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʧʣʦʱʠʥʘʭ ʥʘʰʘʨʫʚʘʥʥʷ 

ʘʨʛʽʣʽʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʽʜʨʦʩʣʶʜ, ʱʦ 

ʩʧʨʠʯʠʥʷʻ ʨʦʟʚʠʪʦʢ ʧʣʠʪʯʘʩʪʦʩʪʽ. ɸʨʛʽʣʽʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʬʣʘʟʝʨʥʦʶ 

ʪʝʢʩʪʫʨʦʶ. ɺ ʥʠʭ ʚʩʪʘʥʦʚʣʝʥʽ ʩʫʙʚʝʨʪʠʢʘʣʴʥʽ ʤʽʢʨʦʪʨʽʱʠʥʠ, ʚʠʧʦʚʥʝʥʽ 

ʢʘʣʴʮʠʪʦʤ, ʢʚʘʨʮʦʤ ʽ ʙʽʪʫʤʘʤʠ, ʘ ʪʘʢʦʞ ʧʝʣʽʪʦʤʦʨʬʥʦʶ ʧʦʣʽʤʽʥʝʨʘʣʴʥʦʶ 

ʨʝʯʦʚʠʥʦʶ. ʇʨʦʞʠʣʢʦʚʝ ʩʢʨʝʤʝʥʽʥʥʷ ʽ ʙʽʪʫʤʽʥʦʟʥʽʩʪʴ ʘʨʛʽʣʽʪʽʚ ʤʘʻ ʚʩʽ ʦʟʥʘʢʠ 

ʧʨʦʜʫʢʪʽʚ ʛʽʧʦʛʝʥʥʦʛʦ ʘʣʦʛʝʥʝʟʫ. ɸʨʛʽʣʽʪʠ ʩʠʣʴʥʦ ʫʱʽʣʴʥʝʥʽ (ů ï 2,68-2,70 
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ʛ/ʩʤ3),ʩʣʘʙʦʢʘʨʙʦʥʘʪʥʽ, ʥʠʟʴʢʦʧʦʨʠʩʪʽ (ʂʧ ï 1,9-2,1 %), ʧʨʘʢʪʠʯʥʦ ʥʝʧʨʦʥʠʢʥʽ 

(ʂʧʨ < 0,001Ŀ10
-15 ʤ2). 

ʋ ʩʚ. ʃʫʜʠʥʩʴʢʘ-15 ʣʽʪʦʣʦʛʦ-ʧʝʪʨʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʨʽʜ ʢʝʤʙʨʽ ʁ

ʧʨʦʚʝʜʝʥʦ ʥʘ 16 ʟʨʘʟʢʘʭ ʧʽʩʢʦʚʠʢʽʚ ʪʘ ʘʣʝʚʨʦʣʽʪʽʚ ʟ ʽʥʪ. 2760-3014 ʤ. 

ʇʽʩʢʦʚʠʢʠ ʢʚʘʨʮʦʚʽ ʜʨʽʙʥʦ- ʽ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ, ʟʽ ʩʪʨʫʢʪʫʨʦʶ 

ʨʝʛʝʥʝʨʘʮʽʡʥʦʛʦ ʨʦʟʨʦʩʪʘʥʥʷ, ʱʽʣʴʥ ̔ʡ ʤʽʮʥ ̔ʧʦʨʦʜʠ ʮʫʢʨʦʧʦʜʽʙʥʦʛʦ ʚʠʛʣʷʜʫ. 

ɺʦʥʠ ʩʢʣʘʜʝʥʽ ʧʝʨʝʚʘʞʥʦ (94-96 %) ʽʟ ʚʦʜʷʥʦʧʨʦʟʦʨʠʭ ʟʝʨʝʥ ʢʚʘʨʮʫ ʟ 

ʥʦʨʤʘʣʴʥʠʤ ʘʙʦ ʩʣʘʙʦʭʚʠʣʷʩʪʠʤ ʟʛʘʩʘʥʥʷʤ. ʎʝʤʝʥʪʘʮʽʷ ʾʭ ʥʝʨʽʚʥʦʤʽʨʥʘ ʽ 

ʟʤʽʰʘʥʘ. ʊʠʧ ʮʝʤʝʥʪʘʮʽʾ ï ʟʨʦʱʝʥʥʷ ʟʝʨʝʥ ʨʝʛʝʥʝʨʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ, 

ʧʦʡʢʽʣʽʪʦʚʠʡ ʭʘʨʘʢʪʝʨ ʟʯʣʝʥʫʚʘʥʥʷ ʟʝʨʝʥ ʢʦʥʬʦʨʤʥʦ-ʽʥʢʦʨʧʦʨʘʮʽʡʥʠʡ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫʪʚʦʨʠʣʠʩʷ ʟʚʠʚʠʩʪʽ ʢʦʥʪʘʢʪʠ ʤʽʞ ʟʝʨʥʘʤʠ. ʇʨʠʩʫʪʥʽ ʢʚʘʨʮʦʚʽ 

ʦʙʣʷʤʽʚʢʠ ʟʝʨʝʥ ʷʢ ʨʝʟʫʣʴʪʘʪ ʨʦʟʯʠʥʝʥʥʷ ʢʚʘʨʮʦʚʠʭ ʟʝʨʝʥ ʟʘ ʚʽʜʧʦʚʽʜʥʠʭ 

ʛʝʦʩʪʘʪʠʯʥʠʭ ʪʠʩʢʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ (ʢʘʪʘʛʝʥʝʪʠʯʥʽ ʧʨʦʮʝʩʠ). ʅʝ ʻ ʚʠʥʷʪʢʦʤ 

ʢʦʨʦʟʽʷ ʟʝʨʝʥ ʢʚʘʨʮʫ ʽ ʮʝʤʝʥʪʫ ʚʪʦʨʠʥʥʠʤ ʢʘʣʴʮʠʪʦʤ (ʨʠʩ. 2.11). ɯʟ 

ʘʢʮʝʩʦʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʟʫʩʪʨʽʯʘʪʁʴʩʷ ʪʫʨʤʘʣʽʥ ʽ ʮʠʨʢʦʥ. 

ɿʘ ʤʽʥʝʨʘʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ ʘʣʝʚʨʦʣʽʪʠ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʽʩʢʦʚʠʢʽʚ. 

ʋ ʥʠʭ ʪʘʢʦʞ ʥʘʷʚʥʝ ʽʥʢʦʨʧʦʨʘʮʽʡʥʦ-ʢʦʥʬʦʨʤʥʝ ʟʯʣʝʥʫʚʘʥʥʷ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʫʪʚʦʨʠʣʠʩʷ ʟʚʠʚʠʩʪʽ ʢʦʥʪʘʢʪʠ ʤʽʞ ʢʚʘʨʮʦʚʠʤʠ ʟʝʨʥʘʤʠ. ʇʨʠʩʫʪʥʷ ʢʦʨʦʟʽʷ 

ʟʝʨʝʥ ʢʚʘʨʮʫ ʚʪʦʨʠʥʥʠʤ ʢʘʣʴʮʠʪʦʤ. ʋ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʘʭ ʚʽʜʤʽʯʝʥʽ ʪʦʥʢʽ 

ʧʨʦʰʘʨʢʠ (10-15 ʩʤ) ʩʧʝʮʠʬʽʯʥʠʭ ʘʣʝʚʨʦʧʝʣʽʪʦʚʠʭ ʧʦʨʽʜ, ʢʦʪʨʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʘʙʦ ʧʦʭʠʣʦʭʚʠʣʷʩʪʦʶ ʤʽʢʨʦʰʘʨʫʚʘʪʽʩʪʶ, 

ʱʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ʥʝʧʨʘʚʠʣʴʥʦʣʽʥʟʦʧʦʜʽʙʥʫ, ʫʩʢʣʘʜʥʝʥʫ ʜʨʽʙʥʠʤʠ ʩʣʽʜʘʤʠ 

ʟʘʤʫʪʥʝʥʥʷ, ʟʩʫʚʦʚʠʤʠ ʪʝʢʩʪʫʨʘʤʠ ʪʘ ʩʣʽʜʘʤʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʫʣʦʾʜʽʚ. ʋ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʦʜʘʭ ʚʠʷʚʣʝʥʽ ʩʪʠʣʦʣʽʪʦʚʽ ʪʨʽʱʠʥʠ, ʚʠʧʦʚʥʝʥʽ 

ʪʝʤʥʦʢʦʣʽʨʥʦʶ ʧʦʣʽʤʽʥʝʨʘʣʴʥʦʶ ʧʦʣʽʤʦʨʬʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʟ ʦʟʥʘʢʘʤʠ 

ʙʽʪʫʤʽʚ, ʘ ʪʘʢʦʞ ʚʥʫʪʨʽʰʥʴʦʟʝʨʥʦʚʽ ʪʨʽʱʠʥʠ, ʷʢʽ ʻ ʩʧʽʣʴʥʠʤʠ ʜʣʷ ʜʝʢʽʣʴʢʦʭ 

ʟʝʨʝʥ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʰʽ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʚʪʦʨʠʥʥʫ ʧʨʠʨʦʜʫ ʧʦʨʠʩʪʦʩʪʽ ʫ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʦʢʚʘʨʮʦʚʘʥʠʭ ʚʽʜʢʣʘʜʘʭ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ 

ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʚʘʨʮʦʚʽ ʧʽʩʢʦʚʠʢʠ ʻ 
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ʫʱʽʣʴʥʝʥʠʤʠ, ʤʽʮʥʦ ʟʮʝʤʝʥʪʦʚʘʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʝʚʝʣʠʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʽʜʢʨʠʪʦʾ ʧʦʨʠʩʪʦʩʪʽ, ʚʽʜʩʫʪʥʽʩʪʶ ʚ ʥʠʭ ʧʝʨʚʠʥʥʦʾ 

ʤʽʞʟʝʨʥʦʚʦʾ ʧʦʨʠʩʪʦʩʪʽ. 

ʆʙôʻʤʥʘ ʚʘʛʘ ʾʭ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 2,45 ʜʦ 2,64 ʛ/ʩʤ3 ʧʨʠ ʟʤʽʥʽ ʚʽʜʢʨʠʪʦʾ 

ʧʦʨʠʩʪʦʩʪʽ ʚʽʜ 3,2 ʜʦ 1,2 %. 

  

          ɸʣʝʚʨʦʣʽʪ ʢʚʘʨʮʦʚʠʡ ʟʽ 

ʩʪʠʣʦʣʽʪʦʚʠʤʠ ʪʨʽʱʠʥʘʤʠ, 

ʚʠʧʦʚʥʝʥʠʤʠ ʪʝʤʥʦʢʦʣʴʦʨʦʚʦʶ 

ʧʦʣʽʤʦʨʬʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʽʥʪ. 

2760-2761,5 ʤ, 3ʭ 

         ʇʽʩʢʦʚʠʢ ʢʚʘʨʮʦʚʠʡ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ ʟ ʮʝʤʝʥʪʦʤ ʩʪʠʢʘʥʥʷ 

ʽ ʚʥʫʪʨʽʰʥʴʦʟʝʨʥʦʚʠʤʠ 

ʤʽʢʨʦʪʨʽʱʠʥʘʤʠ, ʽʥʪ. 2869-2875 ʤ, 9ʭ 

 

ʈʠʩ. 2.11 ʇʦʨʦʜʠ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʩʚ. ʃʫʜʠʥʩʴʢʘ-15 [28] 
 

ɺʦʥʠ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʧʨʦʥʠʢʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʂʦʝʬʽʮʽʻʥʪ ʘʙʩʦʣʶʪʥʦʾ 

ʧʨʦʥʠʢʥʦʩʪʽ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʥʠʭ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,032Ŀ10-15 

ʜʦ 0,142Ŀ10-15 ʤ2, ʘ ʚ ʫʤʦʚʘʭ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʧʣʘʩʪʦʚʽ ï ʚʽʜ  0,0009Ŀ10-15 ʜʦ 

0,0172Ŀ10-15 ʤ2. 

ʋ ʩʚ. ɹʫʯʘʯ-3 ʢʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʨʦʟʢʨʠʪʽ ʚ ʽʥʪ. 1380-2058 ʤ. ɺʦʥʠ 

ʩʢʣʘʜʝʥʽ ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʙʘʣʪʽʡʩʴʢʦʾ ʪʘ ʙʝʨʝʞʢʽʚʩʴʢʦʾ ʩʝʨʽʡ. 

ɹʘʣʪʽʡʩʴʢʘ ʩʝʨʽ ̫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʽʩʢʦʚʠʢʘʤʠ ʨʽʚʥʝʥʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ ʪʘ 

ʢʦʩʦʰʘʨʫʚʘʪʠʤʠ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ ʩʪʦʭʽʜʩʴʢʦʾ ʩʚʽʪʠ. ɿʘ 

ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʚʦʥʠ ʽʜʝʥʪʠʯʥʽ ʟ ʚʽʜʢʣʘʜʘʤʠ ʃʫʜʠʥʩʴʢʦʾ ʧʣʦʱʽ. 

ʐʘʨʫʚʘʪʽʩʪʴ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʚʠʢʣʠʢʘʥʘ ʯʝʨʛʫʚʘʥʥʷʤ ʜʫʞʝ ʪʦʥʢʠʭ 

ʢʚʘʨʮʦʚʠʭ ʧʽʱʘʥʠʭ ʪʘ ʘʣʝʚʨʦʣʽʪʦʚʠʭ ʧʨʦʰʘʨʢʽʚ ʟ ʘʨʛʽʣʽʪʦʚʠʤʠ. ɹʝʨʝʞʢʽʚʩʴʢʘ 

ʩʝʨʽʷ ʩʢʣʘʜʝʥʘ ʤʘʩʠʚʥʠʤʠ ʧʣʘʩʪʘʤʠ ʧʽʩʢʦʚʠʢʽʚ, ʢʦʪʨʽ ʨʦʟʜʽʣʝʥʽ ʧʘʯʢʘʤʠ 

ʘʨʛʽʣʽʪʽʚ.  
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ʃʽʪʦʣʦʛʦ-ʧʝʪʨʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ 50 ʟʨʘʟʢʘʭ 

ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʘʨʛʽʣʽʪʽʚ: ʢʚʘʨʮʦʚʽ, ñʮʫʢʨʦʧʦʜʽʙʥʽò, ʦʢʚʘʨʮʦʚʘʥʽ 

(ʨʠʩ.2.12). ʇʽʩʢʦʚʠʢʠ ʙʝʨʝʞʢʽʚʩʴʢʦʾ ʩʝʨʽʾ ʜʨʽʙʥʦ- ʽ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ  ʟ 

ʨʝʛʝʥʝʨʘʮʽʡʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʢʚʘʨʮʦʚʠʭ ʟʝʨʝʥ. ʎʝ ʱʽʣʴʥʽ ʡ ʤʽʮʥʽ ʧʦʨʦʜʠ, 

ʩʢʣʘʜʝʥʽ ʧʝʨʝʚʘʞʥʦ (95-96 %) ʚʦʜʷʥʦʧʨʦʟʦʨʠʤʠ ʟʝʨʥʘʤʠ ʢʚʘʨʮʫ ʟ 

ʥʦʨʤʘʣʴʥʠʤ ʘʙʦ ʭʚʠʣʷʩʪʠʤ ʟʛʘʩʘʥʥʷʤ. ʎʝʤʝʥʪʘʮʽʷ ʾʭ ʥʝʨʽʚʥʦʤʽʨʥʘ ʘʙʦ 

ʟʤʽʰʘʥʘ. ʊʠʧ ʮʝʤʝʥʪʘʮʽʾ ï ʟʨʦʱʝʥʥʷ ʟʝʨʝʥ ʨʝʛʝʥʝʨʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ, 

ʧʦʡʢʽʣʽʪʦʚʠʡ, ʢʦʥʬʦʨʤʥʦ-ʽʥʢʦʨʧʦʨʘʮʽʡʥʠʡ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫʪʚʦʨʠʣʠʩʷ 

ʟʚʠʚʠʩʪʽ ʢʦʥʪʘʢʪʠ ʤʽʞ ʟʝʨʥʘʤʠ. ʇʨʠʩʫʪʥʽ ʢʚʘʨʮʦʚʽ ʦʙʣʷʤʽʚʢʠ ʟʝʨʝʥ ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʨʦʟʯʠʥʝʥʥʷ ʚ ʯʘʩʽ ʢʚʘʨʮʦʚʠʭ ʟʝʨʝʥ ʟʘ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʦʩʪʘʪʠʯʥʠʭ 

ʪʠʩʢʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ (ʢʘʪʘʛʝʥʝʪʠʯʥʽ ʧʨʦʮʝʩʠ). 

 

  
ʇʽʩʢʦʚʠʢ ʢʚʘʨʮʦʚʠʡ ʟ ʧʦʡʢʽʣʽʪʦʚʠʤ ʽ 

ʢʦʥʬʦʨʤʥʦ-ʽʥʢʦʨʧʦʨʘʮʽʡʥʠʤ ʪʠʧʘʤʠ 

ʟʯʣʝʥʫʚʘʥʥʷ ʟʝʨʝʥ, ʽʥʪ. 1694-1697 ʤ, 10ʭ 

ɸʣʝʚʨʦʣʽʪ ʢʚʘʨʮʦʚʠʡ ʟ ʚʢʣʶʯʝʥʥʷʤ 

(ʪʝʤʥʦ-ʙʫʨʠʡ ʢʦʣʽʨ) ʪʚʝʨʜʠʭ ʙʽʪʫʤʽʚ ʽ 

ʚʫʛʣʝʬʽʢʦʚʘʥʦʾ ʦʨʛʘʥʽʢʠ, ʽʥʪ. 1652-1657 ʤ, 

10ʭ 

ʈʠʩ. 2.12 ʇʦʨʦʜʠ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʩʚ. ɹʫʯʘʯ-3 [28] 

 

ʎʝʤʝʥʪ ʧʦʣʽʤʽʥʝʨʘʣʴʥʠʡ: ʢʨʝʤʝʥʠʩʪʠʡ, ʢʘʨʙʦʥʘʪʥʠʡ (ʜʽʘʛʝʥʝʪʠʯʥʠʡ ʽ 

ʝʧʽʛʝʥʝʪʠʯʥʠʡ ʢʘʣʴʮʠʪ), ʽʥʢʦʣʠ ʛʽʜʨʦʩʣʶʜʠʩʪʠʡ ʪʘ ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ. 

ɯʟ ʚʪʦʨʠʥʥʠʭ ʤʽʥʝʨʘʣʽʚ ʚʽʜʤʽʯʝʥʽ ʣʫʩʢʠ ʩʝʨʠʮʠʪʫ ʽ ʭʣʦʨʠʪʫ, ʫʪʚʦʨʝʥʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʢʨʠʩʪʘʣʽʟʘʮʽʾ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʢʨʝʤʝʥʠʩʪʽ ʫʪʚʦʨʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʚʘʨʮʦʤ ʟ ʛʣʠʥʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ; ʧʦʦʜʠʥʦʢʽ ʟʝʨʥʘ ʘʥʛʽʜʨʠʪʫ, 

ʢʦʪʨʽ ʚʠʧʦʚʥʶʶʪʴ ʧʦʨʠ ʘʙʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ñʩʢʝʣʝʪʽò ʧʦʨʦʜʠ; ʢʘʣʴʮʠʪ 

ʚʠʧʦʚʥʶʻ ʧʦʨʠ ʘʙʦ ʢʦʨʦʜʫʻ ʟʝʨʥʘ ʢʚʘʨʮʫ ʡ ʮʝʤʝʥʪʫʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. ɯʟ 
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ʘʢʮʝʩʦʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʟʫʩʪʨʽʯʘ̒ ʪʴʩʷ ʪʫʨʤʘʣʽʥ ʽ ʮʠʨʢʦʥ. 

ʋ ʢʚʘʨʮʦʚʠʭ ʘʣʝʚʨʦʣʽʪʘʭ ʥʘʷʚʥʝ ʽʥʢʦʨʧʦʨʘʮʽʡʥʦ-ʢʦʥʬʦʨʤʥʝ 

ʟʯʣʝʥʫʚʘʥʥʷ ʢʚʘʨʮʦʚʠʭ ʟʝʨʝʥ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫʪʚʦʨʠʣʠʩʷ ʟʚʠʚʠʩʪʽ ʢʦʥʪʘʢʪʠ 

ʤʽʞ ʥʠʤʠ. ʅʝ ʻ ʚʠʥʷʪʢʦʤ  ʢʦʨʦʟʽʷ (ʨʦʟôʾʜʘʥʥʷ) ʟʝʨʝʥ ʢʚʘʨʮʫ ʚʪʦʨʠʥʥʠʤ 

ʢʘʣʴʮʠʪʦʤ. ɺ ʘʣʝʚʨʦʣʪ̔ʘʭ ʽʥʢʦʣʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʢʣʶʯʝʥʥʷ ʪʝʤʥʦ-ʙʫʨʠʭ 

ʪʚʝʨʜʠʭ ʙʽʪʫʤʽʚ ʡ ʚʫʛʣʝʬʢ̔ʦʚʘʥʦʾ ʦʨʛʘʥʽʢʠ. ʏʘʩʪʦ, ʦʩʦʙʣʠʚʦ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʨʦʟʢʨʠʪʠʭ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʜ̔ʢʣʘʜʽʚ (ʙʘʣʪʽʡʩʴʢʘ ʩʝʨʽʷ), ʨʦʟʚʠʥʫʪʝ ʬʣʽʰʦʾʜʥʝ 

ʯʝʨʛʫʚʘʥʥʷ ʪʦʥʢʠʭ ʧʨʦʰʘʨʢʽʚ ʘʣʝʚʨʦʣʽʪʫ, ʛʣʠʥʠʩʪʦʛʦ ʘʣʝʚʨʦʣʽʪʫ, ʘʨʛʽʣʽʪʫ ʪʘ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʧʽʩʢʦʚʠʢʫ. ʈʦʟʚʠʥʫʪʽ ʩʣʽʜʠ ʭʚʠʣʴʦʚʦʾ ʙʨʠʞʽ, 

ʢʦʩʦʰʘʨʫʚʘʪʽʩʪʴ, ʩʣʽʜʠ ʟʘʤʫʪʥʝʥʥʷ ʪʘ ʽʥ. 

ʇʝʣʽʪʦʚʘ ʯʘʩʪʠʥʘ ʘʨʛʽʣʽʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʦʾ 

ʨʝʯʦʚʠʥʠ. ɺʦʥʘ ʩʧʦʨʘʜʠʯʥʦ, ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ, ʫ ʚʠʛʣʷʜʽ ʧʦʦʜʠʥʦʢʠʭ 

ʩʢʫʧʯʝʥʴ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ, ʣʽʥʟ ʽ ʧʨʦʰʘʨʢʽʚ ʤʽʩʪʠʪʴ ʜʦʤʽʰʢʠ 

ʘʣʝʚʨʠʪʦʚʦʛʦ ʢʚʘʨʮʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʛʽʜʨʦʩʣʶʜ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʨʦʟʚʠʪʦʢ 

ʧʣʠʪʯʘʩʪʦʩʪʽ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʘʨʛʽʣʽʪʠ ʻ ʘʣʝʚʨʠʪʠʩʪʠʤʠ, ʤʽʩʪʷʪʴ 

ʚʢʣʶʯʝʥʥʷ ʙʽʪʫʤʽʚ ʩʚʽʪʣʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ ʘʙʦ ʣʽʥʟʠ ʘʣʝʚʨʠʪʦʚʦʛʦ 

ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʽʥʢʦʣʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʦʥʢʠʭ ʧʨʦʰʘʨʢʽʚ ʚ 

ʘʣʝʚʨʦʣʽʪʘʭ, ʟʙʘʛʘʯʝʥʠʭ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʚʠʚʯʝʥʥʷ ʟʨʘʟʢʽʚ ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʾʭʥʷ ʚʽʜʢʨʠʪʘ ʧʦʨʠʩʪʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,42 % ʜʦ 

2,57 %, ʧʨʦʥʠʢʥʽʩʪʴ ʟʘ ʛʘʟʦʤ ï ʚʽʜ ʧʨʘʢʪʠʯʥʦ ʥʝʧʨʦʥʠʢʥʠʭ ʜʦ 0,00101Ț10-15 

ʤ2, ʧʨʠ ʟʤʽʥʽ ʦʙôʻʤʥʦʾ ʚʘʛʠ  ʚʽʜ 2,60 ʛ/ʩʤ3 ʜʦ 2,74 ʛ/ʩʤ3 ʪʘ ʢʘʨʙʦʥʘʪʥʦʩʪʽ ʚʽʜ 

0,0 % ʜʦ 6,0 %. ʊʽʣʴʢʠ ʫ ʜʚʦʭ ʟʨʘʟʢʘʭ ʟ ʽʥʪ. 1731-1736 ʤ ʚʽʜʢʨʠʪʘ ʧʦʨʠʩʪʽʩʪʴ 

ʩʪʘʥʦʚʠʣʘ 6,23 % ʡ 6,55 %, ʧʨʠ ʧʨʦʥʠʢʥʦʩʪʽ 0,000379Ț10-15 ʤ2 ʽ 0,0021Ț10-15 ʤ2, 

ʦʙôʻʤʥʽʡ ʚʘʟʽ 2,53 ʛ/ʩʤ3 ʽ 2,52 ʛ/ʩʤ3 ʪʘ ʢʘʨʙʦʥʘʪʥʦʩʪʽ 3,0 % ʽ 1,0 % ʚʽʜʧʦʚʽʜʥʦ. 

ʇʦʜʽʙʥʘ ʢʘʨʪʠʥʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ  ʚ ʘʣʝʚʨʦʣʽʪʘʭ ʪʘ ʘʨʛʽʣʽʪʘʭ: ʚ ʘʣʝʚʨʦʣʽʪʘʭ 

ʚʽʜʢʨʠʪʘ ʧʦʨʠʩʪʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,32 % ʜʦ 1,38 %, ʦʙôʻʤʥʘ ʚʘʛʘ ï 

ʚʽʜ 2,69 ʛ/ʩʤ3 ʜʦ 2,74 ʛ/ʩʤ3,  ʢʘʨʙʦʥʘʪʥʩ̔ʪɹ ï ʚʽʜ 0 ʜʦ 4,0 %, ʧʨʦʥʠʢʥʽʩʪʴ 

ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ; ʚ ʘʨʛʽʣʽʪʘʭ ʚʽʜʢʨʠʪʘ ʧʦʨʠʩʪʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,67 % ʜʦ 

1,13 %, ʦʙôʻʤʥʘ ʚʘʛʘ ï ʚʽʜ 2,70 ʛ/ʩʤ3 ʜʦ 2,74 ʛ/ʩʤ3, ʢʘʨʙʦʥʘʪʥʽʩʪʴ ï ʚʽʜ 0 ʜʦ 5,0 
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%, ʧʨʦʥʠʢʥʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ. 

ɺ ʩʚ. ʃʽʱʠʥʩʴʢʘ-1 ʯʘʩʪʢʦʚʦ ʜʦʩʣʽʜʞʝʥʽ ʚʽʜʢʣʘʜʠ ʚ ʽʥʪ. 3703-3850 ʤ. 

ʈʦʟʢʨʠʪʠʡ ʨʦʟʨʽʟ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʦʥʢʦʰʘʨʫʚʘʪʦʶ ʧʘʯʢʦʶ ʫʱʽʣʴʥʝʥʠʭ 

ʧʽʩʢʦʚʠʢʽʚ ʽ ʘʨʛʽʣʽʪʽʚ. ʇʦʨʦʜʠ ʟʘʟʥʘʣʠ ʛʣʠʙʦʢʠʭ ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ ʟʤʽʥ; ʫ ʥʠʭ 

ʰʠʨʦʢʦ ʨʦʟʚʠʥʝʥʦ ʦʢʚʘʨʮʶʚʘʥʥʷ. ʂʘʪʘʛʝʥʝʟ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʫ 

ʩʚʝʨʜʣʦʚʠʥʽ, ʷʢ ʽ ʚ ʨʘʡʦʥʽ ɺʝʣʠʢʠʭ ʄʦʩʪʽʚ, ʜʦʩʷʛʘʻ ʩʪʘʜʽʡ ɸʂ1, ɸʂ2. 

ʃʽʪʦʣʦʛʦ-ʧʝʪʨʦʬʽʟʠʯʥʽ ʜʦʩʣʜ̔ʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ 8 ʟʨʘʟʢʘʭ ʧʽʩʢʦʚʠʢʽʚ ʽ 

ʘʣʝʚʨʦʣʽʪʽʚ. ʇ̔ ʩʢʦʚʠʢʠ ʤʦʥʦʤʽʢʪʦʚʽ ʢʚʘʨʮʦʚʽ ʜʨʽʙʥʦ- ʽ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ 

ʤʽʮʥʦʟʮʝʤʝʥʪʦʚʘʥʽ. ɸʣʝʚʨʦʣʽʪʠ ʢʚʘʨʮʦʚʽ ʛʣʠʥʠʩʪʽ, ʩʠʣʴʥʦ ʫʱʽʣʴʥʝʥʽ. 

ʆʙôʻʤʥʘ ʚʘʛʘ ʧʦʨʽʜ ʩʪʘʥʦʚʠʪʴ 2,63-2,82 ʛ/ʩʤ3, ʘ ʚʽʜʢʨʠʪʘ ʧʦʨʠʩʪʽʩʪʴ ï 0,5-1,4 

%. ɺʦʥʠ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʧʨʦʥʠʢʥʠʤʠ ʧʦʨʦʜʘʤʠ. 

ʂʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʽʩʢʦʚʠʢʽʚ ʟʤʽʥʶʶʪʴʩʷ ʚ ʪʘʢʠʭ 

ʤʝʞʘʭ: ʧʦʨʠʩʪʽʩʪʴ ʚʽʜ 1,5-8 % ʜʦ 14-27 %, ʘ ʧʨʦʥʠʢʥʽʩʪʴ ï ʚʽʜ 0,1³10-3 ʤʢʤ2 

ʜʦ 200³103 ʤʢʤ2, ʟʨʽʜʢʘ ʜʦʩʷʛʘʶʯʠ 600³10-3 ʤʢʤ2 ʥʘ ʩʭʽʜʥʦʤʫ ʩʭʠʣʽ ʃʇʇ (ʩʚ. 

ʃʫʮʴʢʘ-1, ʇʝʣʯʠʥʩʴʢʘ-1, ɹʝʨʝʩʪʝʮʴʢʘ-1). ɿʤʽʥʘ ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʽʩʢʫʚʘʪʦʩʪʽ, ʟʝʨʥʠʩʪʦʩʪʽ, ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, ʭʣʦʨʠʪʠʟʘʮʽʾ, 

ʦʢʚʘʨʮʶʚʘʥʥʷ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʟ ʛʣʠʙʠʥʦʶ, ʘ ʚ ʪʝʢʪʦʥʽʯʥʦ ʘʢʪʠʚʥʠʭ ʟʦʥʘʭ 

ʤʦʞʫʪʴ ʧʦʢʨʘʱʫʚʘʪʠʩ ̫ʘʙʦ ʧʦʛʽʨʰʫʚʘʪʠʩ̫. 

ʂʨʘʱʽ ʧʘʨʘʤʝʪʨʠ ʤʘʶʪʴ ʧʽʩʢʦʚʠʢʠ ʥʘ ʩʭʽʜʥʦʤʫ ʩʭʠʣʽ ʃʇʇ, ʦʩʦʙʣʠʚʦ ʚ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʽ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʘʭ. ʋ ʟʘʭʽʜʥʦʤʫ ʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ 

ʥʘʧʨʷʤʢʘʭ ʷʢʽʩʪʴ ʧʦʨʦʚʠʭ ʢʦʣʝʢʪʦʨʽʚ ʧʦʩʪʫʧʦʚʦ ʧʦʛʽʨʰʫʻʪʴʩʷ. ɺ ʨʘʡʦʥʽ 

ʅʦʚʦʛʦ ɺʠʪʢʦʚʘ ʧʦʨʠʩʪʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 1,0-6,4 %, ʚ ɹʫʯʘʯʽ - 1,3-8,5 %, ʚ 

ʇʝʨʝʤʠʰʣʷʥʘʭ - 3-5 %, ʨʽʜʰʝ 6-9 %, ʚ ɼʘʚʠʜʝʥʘʭ - 1,4-2,2 %, ʥʘ 

ʂʦʣʠʥʢʽʚʩʴʢʽʡ ʧʣʦʱʽ 0,4-1,6 %. ʇʨʦʥʠʢʥʽʩʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʤʝʥʰʝ 

0,1³103 ʤʢʤ2. ɺʠʷʚʣʝʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʜ̔ʪʚʝʨʜʞʫʻʪʴʩʷ ʧʨʦʙʫʨʝʥʠʤʠ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ʋ ʩʚ. ɺʦʶʪʠʥʩʴʢʘ-1 ʚʠʜʽʣʝʥʦ 13 ʧʣʘʩʪʽʚ-ʢʦʣʝʢʪʦʨʽʚ ʟ 

ʧʦʨʠʩʪʽʩʪʶ 10-18 %, ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ ʊʠʭʦʪʠʥʩʴʢʦʾ ʧʣʦʱʽ - 14 ʧʣʘʩʪʽʚ ʟ 

ʧʦʨʠʩʪʽʩʪʶ 9-15 %. ʋ ʩʚ. ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʘ-1 ʧʦʨʠʩʪʽʩʪʴ ʢʦʣʝʢʪʦʨʽʚ ʩʪʘʥʦʚʠʪʴ 

6-10 %, ɿʘʛʽʨôʾʚʩʴʢʘ-1 - 6-14 %, ʉʦʢʘʣʴʩʴʢʘ-1 - 8 %, ʉʫʰʥʽʚʩʢɹʘ-1 ï 2-4 % 
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(ʜʦ 7-8 %). ɿʘʭʽʜʥʽʰʝ, ʫ ʩʚ. ɼʦʙʨʦʪʚʽʨʩʴʢʘ-1 ʽ ʉʪʨʝʤʝʥʩʴʢʘ-1 ʢʦʣʝʢʪʦʨʠ 

ʚʽʜʩʫʪʥʽ, ʘ ʣʽʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʝ ʚʠʚʯʝʥʥʷ ʚʠʷʚʠʣʦ ʽʥʪʝʥʩʠʚʥʝ 

ʦʢʚʘʨʮʶʚʘʥʥʷ ʧʽʩʢʦʚʠʢʽʚ. ʋʩʽ ʮʽ ʩʚʝʨʜʣʦʚʠʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʤʘʡʞʝ ʚʭʨʝʩʪ 

ʧʨʦʩʪʷʛʘʥʥʷ ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʽʜ ʟʽ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ. ɸʣʝ ʮʝ ʣʠʰʝ ʟʘʛʘʣʴʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʜʝʪʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʣʝʢʪʦʨʽʚ ʥʝ 

ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʨʽʜʢʽʩʥʘ ʩʽʪʢʘ ʩʚʝʨʜʣʦʚʠʥ.  

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʽʩʢʦʚʠʢʠ ʥʠʟʴʢʦʧʦʨʠʩʪʽ ʪʘ ʩʣʘʙʦʧʨʦʥʠʢʥʽ ʽ 

ʤʝʜʽʘʥʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʨʠʩʪʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 4,5 % ʪʘ 2,5 % 

ʚʽʜʧʦʚʽʜʥʦ, ʘ ʢʦʝʬʮ̔ʽʻʥʪʫ ʧʨʦʥʠʢʥʦʩʪʽ - 12,9Ā10-3ʤʢʤ2 ʽ 0,1Ā10-3 ʤʢʤ2. ʇʠʪʦʤʘ 

ʚʘʛʘ ʧʦʨʽʜ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 2,21 ʛ/ʩʤ3 ʜʦ 2,88 ʛ/ʩʤ3 ʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 2,59 

ʛ/ʩʤ3. ʇʽʩʢʦʚʠʢʠ ʩʣʘʙʦʚʘʧʥʠʩʪʽ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʘʨʙʦʥʘʪʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 

1,6 %.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʪʝʨʠʛʝʥʥʠʭ ʧʦʨʽʜ ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʽʜʢʨʠʪʘ ʧʦʨʠʩʪʽʩʪʴ ʧʽʩʢʦʚʠʢʽʚ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,2 % ʜʦ 27 %, ʘʣʝʚʨʦʣʽʪʽʚ ʜʦ 3 %. ɺ ʮʽʣʦʤʫ, ʧʝʨʝʚʘʞʘʶʪʴ 

ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʽ ʧʨʦʥʠʢʥʦʩʪʽ. ʊʘʢ, ʟ 480 ʟʨʘʟʢʽʚ ʢʝʨʥʫ, ʧʦ ʷʢʠʭ 

ʚʠʚʯʘʣʠʩʷ ʢʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ, ʣʠʰʝ 102 ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʨʦʜʘʤʠ ʟ 

ʧʨʦʥʠʢʥʽʩʪʶ ʙʽʣʴʰʝ 0,1Ĭ10-3 ʤʢʤ2, ʚ ʮʠʭ ʟʨʘʟʢʘʭ ʟʥʘʯʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,1Ĭ10-3 ʤʢʤ2 ʜʦ 1162Ĭ10-3 ʤʢʤ2.  

ɿʘ ʥʘʷʚʥʠʤʠ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʽʪʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʚʽʜʢʨʠʪʦʾ ʧʦʨʠʩʪʦʩʪʽ ʽʟ ʛʣʠʙʠʥʦʶ ʪʘ ʚ ʥʘʧʨʷʤʢʫ ʟ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ 

ʃʴʚʽʚʩʴʢʦʛʦ ʧʘʣʝʦʟʦʡʩʢɹʦʛʦ ʧʨʦʛʠʥʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʷʢ ʧʨʦʤʠʩʣʦʚʦ-ʛʝʦʬʽʟʠʯʥʠʤʠ, ʪʘʢ ʽ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʢʝʨʥʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. 

ʋ ʤʝʞʘʭ ʈʦʟʪʦʮʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ, ʜʝ ʧʽʩʢʦʚʠʢʠ ʢʝʤʙʨʽʶ ʩʪʘʶʪʴ ʙʽʣʴʰ 

ʱʽʣʴʥʠʤʠ, ʽʥʦʜʽ ʢʚʘʨʮʠʪʦʚʠʜʥʠʤʠ, ʾʭ ʧʦʨʠʩʪʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʚʽʜ 2 ʜʦ 5 %. 

ʋʱʽʣʴʥʝʥ ̔ ʧʦʨʦʜʠ ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʦʟʚʠʥʝʥʽ ʚ ʤʝʞʘʭ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. ɺ ʩʚ. ʍʤʝʣʽʚʢʘ-1, ɹʫʯʘʯ-1 ʻʤʥʽʩʪʴ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʽʩʢʦʚʠʢʽʚ ʩʢʣʘʜʘʻ ʚʽʜ 5 % ʜʦ 9 %. ʇʨʦʥʠʢʥʠʭ ʧʦʨʽʜ ʥʝ 

ʚʽʜʤʽʯʝʥʦ. ɺ ʩʚ. ɿʘʚʘʜʽʚʢʘ-1 ʫ ʧʽʜʥʷʪʦʤʫ ʢʝʨʥʽ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʙʫʣʠ 
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ʪʽʣʴʢʠ ʱʽʣʴʥʽ ʨʽʟʥʦʚʠʜʥʦʩʪʽ. ʇʦʨʠʩʪʽʩʪʴ ʧʦʨʽʜ ʢʝʤʙʨʽʶ ʚ ʨʘʡʦʥʽ ɼʘʚʠʜʝʥʠ ʚʽʜ 

1 ʜʦ 3%, ʧʨʦʥʠʢʥʽʩʪʴ < 0,2Ā10-3 ʤʢʤĮ. 

ɺ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ ʟʥʘʯʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʢʨʠʪʠʯʥʽ. ʊʘʢ, ʚ ʧʘʨʘʤʝʪʨʠʯʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ 

ʇʝʨʝʤʠʰʣʷʥʠ-1, ʚ ʷʢʽʡ ʟ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʦʪʨʠʤʘʥʦ ʢʦʨʦʪʢʦʯʘʩʥʠʡ 

ʬʦʥʪʘʥ ʛʘʟʫ (ʽʥʪ. 3480-3520 ʤ), ʧʦʨʠʩʪʽʩʪʴ ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʽʜ ʥʝ ʧʝʨʝʚʠʱʫʻ 

8 %, ʘ ʥʘ ʧʣʦʱʽ ʅʦʚʠʡ ɺʠʪʢʽʚ ʚʦʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 6,5 %. ɺ ʟʘʭʽʜʥʽʡ ʽ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʧʦʨʦʜʠ ʢʝʤʙʨʽʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʠʤʠ ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʽ ʻʤʥʽʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʩʢʣʘʜʘʶʪʴ 5-8 %.  

ʊʘʢʦʞ ʽʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʧʽʩʢʦʚʠʢʽʚ ʢʝʤʙʨʽʶ ʚʽʜ 

ʛʣʠʙʠʥʠ ʾʭ ʟʘʣʷʛʘʥʥʷ. ʇʦʨʠʩʪʽʩʪʴ ʧʽʩʢʦʚʠʢʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦ ʛʣʠʙʠʥʠ 1000 ʤ 

ʜʦʨ̔ʚʥʶʻ 6-8 % ʧʨʠ ʤʘʢʩʠʤʫʤʽ 27 %; ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 1000 ʤ ʜʦ 2500 ʤ ï 6-8 % 

ʧʨʠ ʤʘʢʩʠʤʫʤʽ ʜʦ 14 %; ʛʣʠʙʰʝ 2500 ʤ ʚʦʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 7-8 %, 

ʧʨʦʷʚʣʷʶʯʠ ʩʝʙʝ ʣʦʢʘʣʴʥʠʤʠ ʤʘʢʩʠʤʫʤʘʤʠ ʚ ʽʥʪʝʨʚʘʣʘʭ 3500-3700 ʤ ʽ 

4500-4700 ʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʪʨʦʬʽʟʠʯʥʠʭ 

ʜʦʩʣʜ̔ʞʝʥʴ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʤʝʞʘʭ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣ,̫ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʟʤʽʥ ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦ ʧʣʦʱʽ 

ʽ ʨʦʟʨʽʟʫ ʤʦʞʥʘ ʚʠʜʣ̔ʠʪʠ ʪʨʠ ʟʦʥʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʽʜ 

(ʨʠʩ.4.3):  

- ʽʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʽ ʻʤʥʽʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʝʨʝʜʥʷ 

ʧʦʨʠʩʪʽʩʪʴ <5-6 %, ʩʝʨʝʜʥʷ ʧʨʦʥʠʢʥʽʩʪʴ ï 0,5Ĭ10-3 ʤʢʤ2);  

- ʟ ʢʨʠʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʽ ʻʤʥʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

(ʩʝʨʝʜʥʷ ʧʦʨʠʩʪʽʩʪʴ <7-9 %, ʩʝʨʝʜʥʷ ʧʨʦʥʠʢʥʽʩʪʴ 2-5Ĭ10-3 ʤʢʤ2);  

- ʽʟ ʟʘʜʦʚʽʣʴʥʠʤʠ ʪʘ ʭʦʨʦʰʠʤʠ ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʽ ʻʤʥʽʩʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ (ʩʝʨʝʜʥʷ ʧʦʨʠʩʪʽʩʪʴ >10 %, ʩʝʨʝʜʥʷ ʧʨʦʥʠʢʥʽʩʪʴ >5Ĭ10-3 ʤʢʤ2). 

ɿʦʥʘ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʦʭʦʧʣʶʻ ʪʝʨʠʪʦʨʽʶ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. ɿʦʥʘ ʟ̔ ʟʘʜʦʚʽʣʴʥʠʤʠ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʦʭʦʧʣʶʻ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʫ ʽ ʧʽʚʜʝʥʥʫ ʯʘʩʪʠʥʠ 
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ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʤʦʥʦʢʣʽʥʘʣʽ ʽ ʪʝʨʠʪʦʨʽʶ ʂʦʚʝʣʴʩʴʢʦʛʦ ʚʠʩʪʫʧʫ. ɿʦʥʘ ʟ 

ʢʨʠʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʦʨʚ̔ʥʷʥʦ ʚʫʟʴʢʦʶ ʩʤʫʛʦʶ (ʰʠʨʠʥʦʶ 10-15 ʢʤ) 

ʨʦʟʜʽʣʷʻ ʟʦʥʠ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʪʘ ʟʘʜʦʚʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʆʩʥʦʚʥʽ ʧʝʨʩʧʝʢʪʚʠ ʜʣʷ ʧʦʰʫʢʫ ʛʘʟʫ ʚ ʫɦ ʽʣʴʥʠʭ ʧʦʨʦʜʘʭ ʥʘʤʠ 

ʧʦʚʷôʟʫʶʪʴʩʷ ʩʘʤʝ ʽʟ ʟʦʥʦ  ʁ ʨʦʟʧʦʚʩʜʁʞʝʥʥʷ ʧʦʨʽʜ ʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ 

ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʫʱʽʣʴʥʝʥʠʤʠ). 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʷʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʤʠ ʚʠʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʥʠʭ ʯʠʥʥʠʢʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʢʫʧʯʝʥ ɹʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ 

ʧʦʨʦʜʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ. 

ʗʢ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʨʦʟʜʽʣʽ 3.2, ʩʢʫʧʯʝʥʥʷ ʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ 

ʤʘʶʪʴ ʨʝʛʽʦʥʘʣʴʥʝ ʽ ʟʦʥʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ, ʟʘʡʤʘʶʯʠ ʟʥʘʯʥʽ ʧʣʦʱʽ, ʽ ʥʝ 

ʧʦʚôʷʟʫʶʪʴʩʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ, ʣʽʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤʠ ʯʠ 

ʽʥʰʠʤʠ ʣʦʢʘʣʴʥʠʤʠ ʧʘʩʪʢʘʤʠ. ʇʣʦʱʘ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʟʦʥʠ ʧʨʦʛʥʦʟʫʻʪʴʩʷ 

ʥʘʤʠ ʙʽʣʷ 6 ʪʠʩ. ʢʤ2 ʽ ʻ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʝʩʫʨʩʽʚ ʛʘʟʫ. ɺ ʾʭ ʤʝʞʘʭ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʽ ʦʢʨʝʤʽ ʣʦʢʘʣʴʥʽ ʧʘʩʪʢʠ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʛʘʟʦʚʠʤʠ ʧʦʢʣʘʜʘʤʠ. 

ʂʘʪʘʛʝʥʝʪʠʯʥʘ ʧʝʨʝʪʚʦʨʝʥʽʩʪʴ ʆʈ ʟʦʥʠ ʨʦʟʚʠʪʢʫ ʫʱʽʣʴʥʝʥʠʭ 

ʢʦʣʝʢʪʦʨʽʚ ʢʝʤʙʨʽʶ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʄʂ4-ʄʂ5 (Ro 1,35-2,00), 

ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʛʘʟʫ. 

ʄʘʢʩʠʤʘʣʴʥʽ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʟʦʥʠ ʨʦʟʚʠʪʢʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 4000 ʤ ʽ ʻ ʝʢʦʥʦʤʽʯʥʦ 

ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦ ʧʨʠʡʥʷʪʥʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʩʚʦʻʥʥʷ 

ʧʝʨʩʧʝʢʪʚʥʠʭ ʨʝʩʫʨʩʽʚ ʛʘʟʫ. 

ʊʦʚʠɦʥʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʽʱʘʥʦ-ʘʣʝʚʨʠʪʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʚʠʜʽʣʝʥʽʡ ʟʦʥʽ  

ʾʭ ʧʦʰʠʨʝʥʥʷ ʜʦʩʠʪʴ ʚʘʛʦʤʘ ʽ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʴ ʚʽʜ 50 ʜʦ 110 ʤ ʽ ʙʽʣʴʰʝ, ʱʦ ʻ 

ʪʝʞ ʩʧʨʠʷʪʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʛʘʟʫ. 

ʉʧʨʠʷʪʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚ ʛʘʟʦʥʦʩʥʦʩʪʽ ʟʦʥʠ ʨʦʟʚʠʪʢʫ 

ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ ʻ ʪʘʢʦʞ ʚʽʜʤʽʯʝʥʘ ʥʘʤʠ ʥʘʷʚʥʽʩʪʴ ʟʦʥʠ ʤʘʣʦʚʦʜʥʦʩʪʽ, 

ʷʢʘ ʜʦʩʠʪʴ ʯʽʪʢʦ ʚʽʜʤʽʯʘʻʪʴʩʷ ʫ ʩʚ. ʇʝʨʝʤʠʰʣʷʥʩʴʢʘ 1. 

ɺʽʜʢʣʘʜʠ ʫɦ ʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ 
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ʧʽʩʢʦʚʠʢʘʤʠ ʪʘ ʘʣʝʚʨʦʣʽʪʘʤʠ. ɰʭ ʧʦʨʠʩʪʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʤʝʥʰ 2 ʜʦ 14 % 

ʧʨʠ ʩʝʨʝʜʥʽʡ ʧʦʨʠʩʪʦʩʪ̔ <5-6 %, ʧʨʦʥʠʢʥʽʩʪʴ ʚʽʜ 0,1 ʜʦ 12,9Ĭ10-3 ʤʢʤ2 ʧʨʠ 

ʩʝʨʝʜʥʽʡ ʙʽʣ̫ 0,5Ĭ10-3 ʤʢʤ2).  

ɺʽʜʦʤʦ ʱʦ ʥʠʟʴʢʦʧʦʨʠʩʪʽ ʨʝʟʝʨʚʫʘʨʠ ʟʘ ʨʘʭʫʥʦʢ ʚʪʦʨʠʥʥʠʭ ʧʨʦʮʝʩʽʚ 

ʤʘʡʞʝ ʟʘʚʞʜʠ ʪʨʽʱʠʥʫʚʘʪʽ ʽ ʪʦʤʫ ʚʪʦʨʠʥʥʘ ʪʨʽʱʠʥʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʥʘ ʧʦʨʷʜʦʢ 

ʚʠʱʘ, ʥʽʞ ʧʝʨʚʠʥʥʘ. ʎʝ ʚʣʘʩʥʝ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʘʥʠʤʠ ʆ.ʖ. ʃʫʢʽʥʘ (1997 ʨ.) 

ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ:  ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʢʦʣʝʢʪʦʨʠ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʩʪʘʜʽʷʭ 

ʚʠʱʝ ʄʂ2, ʥʝ ʻ ʧʝʨʚʠʥʥʠʤʠ ʫ ʩʪʨʦʛʦʤʫ ʟʥʘʯʝʥʥʽ ʮʴʦʛʦ ʪʝʨʤʽʥʫ ʎʝʡ ʪʠʧ 

ʫʱʽʣʴʥʝʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʢʘʧʽʣʷʨʥʠʤ ʪʠʩʢʦʤ. 

ʇʨʦʛʥʦʟʫʻʪʴʩʷ ʱʦ ʽ ʫ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʞ 

ʙʫʜʫʪʴ ʤʘʪʠ ʤʽʩʮʝ. ɺʠʜʦʙʫʚʘʻʪʴʩʷ ʛʘʟ ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʧʦʢʨʘʱʝʥʠʤʠ 

ʢʦʣʝʢʪʦʨʘʤʠ (ñʩʦʣʦʜʢʠʭ ʤʽʩʮʷʭò), ʘʣʝ ʚʩʝ ʦʜʥʦ ʧʝʨʝʚʘʞʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʝʪʦʜʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ ʫ ʨʽʚʥʽʡ ʤʽʨʽ ʚʽʜʥʦʩʠʪʴʩʷ ʽ ʜʦ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. 

ʂʨʽʤ ʧʝʨʝʣʽʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʧʨʦʩʪʦʨʦʚʝ ʚʠʜʽʣʝʥʥʷ 

ʚʽʜʢʣʘʜʽʚ, ʫ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʛʘʟ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʪʠʧʫ, ʚʝʣʠʢʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʶʪʴ ʛʝʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ, ʧʦʚôʷʟʘʥʽ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʘʙʦ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʦʙʤʝʞʝʥʥʷʤʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʽ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʘʞʣʠʚʠʭ 

ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ.  

ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʤʦʞʣʠʚʦʾ ʥʘʬʪʦʥʦʩʥʦʩʪʽ ʢʝʤʙʨʽʶ 

ʽ ʚʝʨʭʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ  ̒ ʧʨʷʤʽ ʦʟʥʘʢʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ 

(ʈʦʟʜʽʣ 2.2).  

 

2.4 ʏʠʥʥʠʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʘʟʦʥʦʩʥʦʩʪʽ ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʝʚʠʭ 

ʪʦʚʱ 

 

 ʗʢ ʚʠʜʥʦ ʽʟ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʽʚ, ʯʦʨʥʦʩʣʘʥʮʝʚʽ ʚʽʜʢʣʘʜʠ ʧʘʣʝʦʟʦʶ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʦʶ ʜʣʷ ʛʘʟʦʛʝʥʝʨʘʮʽʾ ʽʩʪʦʨʽʻʶ 

ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʥʘʷʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʥʠʭ ʩʣʘʥʮʝʚʠʭ ʽ ʘʨʛʽʣʽʪʦʚʠʭ 

ʬʘʮʽʡ, ʥʘʷʚʥʽʩʪʶ ʧʨʦʷʚʽʚ ʚʫʛʣʝʚʦʜʥʽʚ. 
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ɺʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚ ʘʩʧʝʢʪʽ 

ʛʘʟʦʥʦʩʥʦʩʪʽ (ʟʘʣʠʰʢʠ ʚʦʜʦʨʦʩʪʝʡ, ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ) ʽ ʾʾ ʨʦʟʧʦʜʽʣ ʚ ʩʣʘʥʮʝʚʠʭ 

ʙʘʩʝʡʥʘʭ. ʗʢ ʩʚʽʜʯʠʪʴ ʜʦʩʚʽʜ, ʽʥʪʝʨʚʘʣʠ ʪʘ ʜʽʣʷʥʢʠ ʽʟ ʥʘʡʚʠʱʠʤ ʚʤʽʩʪʦʤ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʥʝ ʟʘʚʞʜʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʪʘʢʠʤʠ, ʜʝ 

ʧʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʙʫʣʘ ʥʘʡʚʠʱʦʶ. ʊʘʢ, ʫ ʬʦʨʤʘʮʽʾ 

ʄʦʥʪʝʨʝʡ ʚ ʽʥʪʝʨʚʘʣʘʭ ʥʘʡʚʠʱʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʨʦʟʩʽʷʥʘ ʦʨʛʘʥʦʛʝʥʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽ ʢʨʝʤʥʝʟʝʤʦʤ. ʉʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ 

ʟʘʭʦʨʦʥʝʥʥʷ ʧʨʠ ʥʘʚʽʪʴ ʩʝʨʝʜʥʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ [29]. ʇʨʘʢʪʠʢʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘ ʚʽʜʦʤʠʭ 

ʨʦʜʦʚʠʱʘʭ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ 

ʤʝʞʘʭ: ʚʽʜ 1-6 % ʥʘ ʨʦʜʦʚʠʱʽ ʄʦʥʪʥʝʡ ʜʦ 20 % ʥʘ ʨʦʜʦʚʠʱʽ ɸʣʶʤ. 

ɺʽʜʦʤʦ, ʱʦ ʟʤʽʥʠ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʚ ʧʦʨʦʜʘʭ ʧʝʨʝʚʘʞʥʦ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʡ ʙʘʩʝʡʥ 

ʜʝʪʨʠʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʡʦʛʦ ʩʝʜʠʤʝʥʪʘʮʽʾ ʚʧʣʠʚʘʻ ʥʘ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʚ ʧʦʨʦʜʘʭ. 

  ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʚʽʜʢʣʘʜʽʚ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ 

ʙʘʩʝʡʥʽʚ ʟʘʭʽʜʥʦʛʦ ʩʭʠʣʫ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʻ ʜʽʘʭʨʦʥʽʩʪʴ 

ʟʘʣʷʛʘʥʥʷ ʛʣʠʥʠʩʪʠʭ ʪʦʚʱ, ʟʙʘʛʘʯʝʥʠʭ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ: ʚʽʜ ʥʠʞʥʴʦʛʦ 

ʢʝʤʙʨʽʶ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʜʦ ʨʘʥʥʴʦʛʦ ʜʝʚʦʥʫ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜ.̔ 

ʇʨʠ ʚʠʟʥʘʯʝʥʽ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʚ ʧʦʨʦʜʘʭ, ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠʢʠ ʈʦʢ-ɽʚʘʣʴ, ʃʴʚʽʚʩʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʋʢʨɼɻʈɯ ʪʘ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘʬʪʠ ʽ ʛʘʟʫ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʮʠʭ ʤʝʪʦʜʠʢ  ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʤʘʣʠʭ ʟʥʘʯʝʥʥʷʭ ʢʽʣʴʢʦʩʪʽ ʆʈ ʚ ʧʦʨʦʜʘʭ 

(ʉʦʨʛ.), ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʜʚʦʤʘ ʦʩʪʘʥʥʽʤʠ ʤʝʪʦʜʠʢʘʤʠ, ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʘʥʠʤ 

ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʊʆʉ, ʚʠʟʥʘʯʝʥʠʤ ʟʘ ʤʝʪʦʜʠʢʦʶ ʈʦʢ-ɽʚʘʣʴ. ʅʘʡʙʽʣʴʰ 

ʟʙʘʛʘʯʝʥʠʤʠ ʆʈ ʥʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʽ ʻ ʚʽʜʢʣʘʜʠ ʩʠʣʫʨʫ. ɺ ʤʝʞʘʭ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʛʦ  ʩʭʠʣʫ ʉʭʽʜʥʦ-ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʢʫʜʠ ʚʭʦʜʠʪʴ ʽ 

ʪʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ, ʚʤʽʩʪ  ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ʯʦʨʥʦ- ʩʣʘʥʮʝʚʠʭ ʪʦʚʱʘʭ 

ʩʠʣʫʨʫ ʩʢʣʘʜʘʻ ʚʽʜ  1 ʜʦ 3 %. 
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ɺ ʰʝʣʴʬʦʚʦ-ʣʘʛʫʥʥʽʡ ʟʦʥʽ (ʂʦʚʝʣʴʩʴʢʦ-ʍʦʪʠʥʩʴʢʽʡ) ʚʤʽʩʪ ʉʦʨʛ. ʩʢʣʘʜʘʻ ʫ 

ʚʽʜʢʣʘʜʘʭ ʩʠʣʫʨʫ: ʚ ʩʚ. ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʘ-1 ï 0,3 % (ʽʥʪ. 1988-1998 ʤ) ʽ 0,5 % 

(ʽʥʪ. 1900-1905 ʤ); ʚ ʩʚ. ʃʽʪʦʚʝʞ-1 ï 0,4 % (ʽʥʪ. 2804-2885 ʤ); ʚ ʩʚ. ʃʫʜʠʥ-15 ï 

0,3 % (ʽʥʪ. 2560-2568 ʤ); ʚ ʩʚ. ʆʣʝʩʴʢʦ-1 ï 0,07-0,19 %. 

ɺ ʧʝʨʝʭʽʜʥʽʡ ʟʦʥʽ ʫ ʚʽʜʢʣʘʜʘʭ ʦʨʜʦʚʠʢʘ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ɹʘʣʫʯʠʥ-1 ʉʦʨʛ. ï 

0,6 % (ʽʥʪ. 2660-2664 ʤ), ʘ ʚ ʚʽʜʢʨʠʪʦʙʘʩʝʡʥʦʚʽʡ (ʃʴʚʽʚʩʴʢʦ-ʂʦʣʦʤʠʡʩʴʢʽʡ) 

ʬʘʮʽʘʣʴʥʽʡ ʟʦʥʽ ʫ ʚʽʜʢʣʘʜʘʭ ʩʠʣʫʨʫ ʚʠʟʥʘʯʝʥʦ ʉʦʨʛ. ʚ ʢʽʣʴʢʦʩʪʽ 0,4 % ï ʚ ʩʚ. 

ʂʨʝʭʽʚ-1  (ʽʥʪ. 4794-4800 ʤ); 0,3 % ï ʚ ʩʚ. ɻʣʠʥʷʥʠ-1 (ʽʥʪ. 3080-3097 ʤ); ʚ ʩʚ. 

ʈʘʚʘ-ʈʫʩʴʢʘ-1 ʉʦʨʛ. ʩʢʣʘʜʘʻ 1-1,27 % (ʜʦ 2,27%), ʘ ʚ ʩʚ. ʃʽʱʠʥʩʴʢʘ-1 ï 0,75-1,53 

%. ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʉʦʨʛ. ʚ ʮʠʭ ʚʽʜʢʣʘʜʘʭ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʩʚ. ɺʝʣʠʢʽ ʄʦʩʪʠ-30 

ï ʜʦ 1,2 %. 

ʆʪʞʝ, ʥʘ ʪʝʧʝʨʽʰʥʴʦʤʫ ʝʪʘʧʽ ʚʠʚʯʝʥʦʩʪʽ ʚʤʽʩʪ ʉʦʨʛ. ʚ ʩʠʣʫʨʽʡʩʴʢʠʭ 

ʚʽʜʢʣʘʜʘʭ ʥʘʡʚʠʱʠʡ ʽ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,2 ʜʦ 2,27 %. ɿʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʉʦʨʛ. 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʛʣʠʥʠʩʪʠʭ ʧʦʨʦʜʘʭ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʴ ʫ ʤʝʞʘʭ 

ʚʽʜʢʨʠʪʦʙʘʩʝʡʥʦʚʦʾ (ʃʴʚʽʚʩʴʢʦ-ʂʦʣʦʤʠʡʩʴʢʦʾ) ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʽʘʣʴʥʦʾ ʟʦʥʠ, ʜʝ 

ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʉʦʨʛ. ʫʞʝ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘʤʠ 0,9-2,27%, ʘ ʤʦʞʣʠʚʦ ʽ ʙʽʣʴʰʠʡ. ʋ 

ʧʦʨʦʜʘʭ ʨʠʬʦʚʦʾ ʪʘ ʰʝʣʴʬʦʚʦ-ʣʘʛʫʥʥʦʾ (ʇʝʨʝʭʽʜʥʦʾ ʪʘ 

ʂʦʚʝʣʴʩʴʢʦ-ʍʦʪʠʥʩʴʢʦʾ) ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʽʘʣʴʥʠʭ ʟʦʥ ʚʤʽʩʪ ʉʦʨʛ. ʥʝ ʧʝʨʝʚʠʱʫʻ 

0,07-0,2 %. 

ʋ ʩʫʩʽʜʥʽʡ ʇʦʣʴʱʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʨʝʩʫʨʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʦʚôʷʟʫʶʪʴ ʽʟ 

ʟʙʘʛʘʯʝʥʠʤʠ ʆʈ ʚʝʨʭʥʴʦʦʨʜʦʚʠʮʴʢʠʤʠ ʪʘ ʩʠʣʫʨʽʡʩʴʢʠʤʠ ʛʨʘʧʪʦʣʽʪʦʚʠʤʠ 

ʩʣʘʥʮʷʤʠ ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʉɭʇ [30;31;32]. ʋ ʮʝʥʪʨʘʣʴʥʠʭ 

ʯʘʩʪʠʥʘʭ ɹʘʣʪʽʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʪʘ ʇʽʜʣʷʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʧʦʨʦʜʠ ʥʠʞʥʴʦʛʦ 

ʩʠʣʫʨʫ, ʟʙʘʛʘʯʝʥʽ ʆʈ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʽʜʢʣʘʜʽʚ ʣʣʘʥʜʦʚʝʨʫ, ʘ ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ɹʘʣʪʽʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʪʘ ʃʶʙʣʽʥʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʥʘʡʚʠʱʠʡ ʚʤʽʩʪ ʉʦʨʛ. 

ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʧʦʨʽʜ ʚʝʥʣʦʢʫ. ʊʦʚʱʠʥʘ ʚʽʜʢʣʘʜʽʚ ʣʣʘʥʜʦʚʝʨʫ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

20 ʜʦ 40 ʤ. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʉʦʨʛ. ʫ ʥʠʭ, ʟʘʟʚʠʯʘʡ, ʩʪʘʥʦʚʠʪʴ 1,0-2,5 %, ʟʘ 

ʚʠʥʷʪʢʦʤ ʇʽʜʣʷʰʰʷ, ʜʝ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʩʷʛʘʻ 6,0 %. 

ʊʦʚʱʠʥʠ ʚʽʜʢʣʘʜʽʚ ʚʝʥʣʦʢʫ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ: ʚʦʥʠ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 

100 ʤ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʃʶʙʣʽʥʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʜʦ 1000 ʤ ʫ ʟʘʭʽʜʥʽʡ 
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ʯʘʩʪʠʥʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ. ɺʤʽʩʪ ʉʦʨʛ. ʫ ɹʘʣʪʽʡʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ʪʘ ʇʽʜʣʷʰʰʽ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,5 ʜʦ 1,3 %. ʋ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʪʘ ʫ 

ʃ ʙʁʣʽʥʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʚʤʽʩʪ ʉʦʨʛ. ʻ ʜʝʱʦ ʙʽʣʴʰʠʤ ʪʘ ʩʷʛʘʻ 1,0-1,7 %. 

ʇʦʨʦʜʠ ʦʨʜʦʚʠʢʫ ʪʘ ʩʠʣʫʨʫ ɹʘʣʪʽʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʪʘ ʃʶʙʣʽʥʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʚʽʜʙʠʚʥʦʶ ʟʜʘʪʥʽʩʪʶ ʚʽʪʨʠʥʽʪʫ ï RoÓ2, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭʥʶ ʪʝʨʤʽʯʥʫ ʟʨʽʣʽʩʪʴ (ʩʪʘʜʽʾ ʢʘʪʘʛʝʥʝʟʫ ʄʂ4-ʄʂ5 ʽ ɸʂ1), ʘ ʦʪʞʝ, 

ʧʨʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʛʝʥʝʨʫʚʘʪʠ ʩʫʭʠʡ ʤʝʪʘʥʦʚʠʡ ʛʘʟ [33;34].  

ʊʝʨʠʪʦʨʽʷ ʧʦʰʫʢʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʇʦʣʴʱʽ ʤʝʞʫʻ ʟ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷʤ, 

ʜʝ ʘʥʘʣʦʛʽʯʥʽ ʚʽʜʢʣʘʜʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʦʜʽʙʥʠʭ ʫʤʦʚʘʭ, ʘ ʥʘʷʚʥʽʩʪʴ ʯʦʨʥʠʭ 

ʩʣʘʥʮʽʚ ʫ ʚʠʛʣʷʜʽ ʷʢ ʦʢʨʝʤʠʭ ʧʨʦʰʘʨʢʽʚ, ʪʘʢ ʽ ʧʘʯʦʢ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜ ʚʝʨʭʥʴʦʛʦ 

ʧʨʦʪʝʨʦʟʦʶ ʜʦ ʢʘʡʥʦʟʦʶ. 

ʉʪʫʧʽʥʴ ʢʘʪʘʛʝʥʝʟʫ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʚʠʚʯʝʥʠʡ ʟʘ 

ʢʘʪʘʛʝʥʝʟʦʤ ʚʫʛʽʣʣʷ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ, ʧʨʦʚʝʜʝʥʘ 

ʪʘʢʦʞ ʢʣʘʩʠʬʽʢʘʮʽʷ ʡʦʛʦ ʟʘ ʤʘʨʦʯʥʠʤ ʩʢʣʘʜʦʤ. ʅʘʡʙʽʣʴʰʝ ʤʘʪʝʨʽʘʣʽʚ ʻ ʧʦ 

ʚʽʜʢʣʘʜʘʭ ʥʠʞʥʴʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʢʘʨʙʦʥʫ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʫʛʽʣʣʷʤ ʤʘʨʦʢ ɻ ʽ 

ɾ, ʱʦ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʝʪʘʧʽʚ ʤʝʟʦʢʘʪʘʛʝʥʝʟʫ ʄʂ2 ʽ ʄʂ3 ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʮʠʤʠ 

ʜʘʥʠʤʠ ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ ʛʣʠʙʠʥʥʽ ʽʥʪʝʨʚʘʣʠ ʟʘʣʷʛʘʥʥʷ ʚʫʛʽʣʣʷ ʢʦʞʥʦʾ 

ʤʘʨʢʠ. ʅʘ ʦʩʥʦʚʽ ʛʝʦʪʝʨʤʽʯʥʠʭ ʛʨʘʜʽʻʥʪʽʚ ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʰʘʨʫ ɿʝʤʣʽ ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨʠ, ʟʘ ʷʢʠʤʠ ʚʠʟʥʘʯʘʚʩʷ 

ʩʪʫʧʽʥʴ ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ ʟʤʽʥ ʧʦʨʽʜ, ʢʘʨʪʠ-ʩʭʝʤʠ ʟʦʥʘʣʴʥʦʩʪʽ ʷʢʦʛʦ ʥʘʚʝʜʝʥʦ ʚ 

ʨʦʙʦʪʽ ʇ.ʌ. ʐʧʘʢʘ ʪʘ ʽʥʰʠʭ ʥʘ ʟʨʽʟʘʭ ʛʣʠʙʠʥ 1500 ʤ ʪʘ 2500 ʤ [35] (ʨʠʩ. 2.13). 

ɸʥʘʣʽʟ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʩʚʽʜʯʠʪʴ, ʱʦ ʜʦ ʟʘʚʝʨʰʝʥʥʷ 

ʮʠʢʣʫ ʽʥʪʝʥʩʠʚʥʦʛʦ ʦʩʘʜʢʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘʥʫʨʝʥʥʷ ʧʦʨʽʜ ʚ 

ʦʙʣʘʩʪʴ ʚʠʱʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ, ʧʦʯʠʥʘʶʯʠ ʽʟ 

ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ, ʜʦʩʷʛʣʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʜʦ ʢʽʥʮʷ 

ʜʝʚʦʥʩʴʢʦʛʦ ʯʘʩʫ, ʘ ʟ ʨʘʥʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ ʚʽʢʫ ʧʦʯʘʣʦʩʷ ʾʾ ʧʦʩʪʫʧʦʚʝ 

ʦʭʦʣʦʜʞʝʥʥʷ. 

ɿʘʛʘʣʴʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʻ ʟʙʽʣʴʰʝʥʥʷ ʩʪʫʧʝʥʷ ʢʘʪʘʛʝʥʝʟʫ ʫ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʱʦ ʧʝʚʥʦʶ ʤʽʨʦʶ ʦʪʦʪʦʞʥʶʻʪʴʩʷ ʟ ʩʫʯʘʩʥʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʦʩʘʜʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʅʘ ʟʨʽʟʽ 1500 ʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʨʽʜ 
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ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʽ ʯʘʩʪʠʥʠ ʮʝʥʪʨʘʣʴʥʦʾ ʪʝʨʠʪʦʨʽʡ ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʠʤ 

ʝʪʘʧʘʤ ʤʝʟʦʢʘʪʘʛʝʥʝʟʫ ʄʂ1 ʽ ʄʂ2, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʤʘʡʞʝ ʧʦʣʦʚʠʥʫ ʧʨʦʛʠʥʫ. ɺ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʩʤʫʛʘʩʪʽ 

ʟʦʥʠ ʝʪʘʧʽʚ ʄʂ3, ʄʂ4 ʽ ʄʂ5, ʥʘʡʙʽʣʴʰʦʶ ʟ ʷʢʠʭ ʻ ʟʦʥʘ ʝʪʘʧʫ ʄʂ5. ʅʘ ʾʾ ʬʦʥʽ ʚ 

ʧʨʠʢʦʨʜʦʥʥʽʡ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʚʠʜʽʣʝʥʦ ʜʝʢʽʣʴʢʘ ʚʫʟʴʢʠʭ ʩʤʫʛʘʩʪʠʭ 

ʟʦʥ, ʷʢ ʟʤʝʥʰʝʥʦʛʦ, ʪʘʢ ʽ ʟʙʽʣʴʰʝʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ. ɿʦʥʘ ʥʘʡʚʠʱʦʛʦ ʢʘʪʘʛʝʥʝʟʫ 

ɸʂ1 ʚʠʜʽʣʝʥʘ ʚ ʨʘʡʦʥʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʷʛʘʻ ʜʦ ɿʦʚʥʽʰʥʴʦʾ ʟʦʥʠ 

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ʅʘ ʟʨʽʟʽ 2500 ʤ ʜʽʘʧʘʟʦʥ ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʚʠʨʘʞʝʥʠʡ ʝʪʘʧʘʤʠ ʚʽʜ ʄʂ2 ʜʦ ɸʂ2. ɿʦʥʘ ʝʪʘʧʫ 

ʄʂ2 ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʥʝʚʝʣʠʢʠʭ 

ʜʽʣʷʥʦʢ, ʦʜʥʘ ï ʚ ʨʘʡʦʥʽ ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʦʾ ʚʫʟʴʢʦʾ ʩʤʫʛʠ, ʷʢʘ ʧʨʠʣʷʛʘʻ 

ʜʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʦʛʦ ʨʦʟʣʦʤʫ, ʜʨʫʛʘ ï ʚ ʨʘʡʦʥʽ 

ʉʫʰʢʦʚʦ-ɹʝʨʝʩʪʝʯʢʦ. 

 

 
 

ʈʠʩ. 2.13 ʂʘʨʪʠ-ʩʭʝʤʠ ʢʘʪʘʛʝʥʝʪʠʯʥʦʾ ʟʦʥʘʣʴʥʦʩʪʽ ʧʘʣʝʦʟʦʡʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʥʘ ʟʨʽʟʘʭ 1500 ʤ (ʘ) ʪʘ 2500 ʤ (ʙ) 

[35]. 
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ɺʦʥʠ ʨʦʟʜʽʣʝʥʽ ʟʦʥʦʶ ʢʘʪʘʛʝʥʝʟʫ ʄʂ3 ʽ ʟʘʪʦʢʦʧʦʜʽʙʥʦʶ ʟʘʛʣʠʙʣʝʥʦʶ 

ʟʦʥʦʶ ʢʘʪʘʛʝʥʝʟʫ ʄʂ4. ɼʘʣʽ ʡʜʫʪʴ ʩʤʫʛʘʩʪʽ ʟʦʥʠ ʢʘʪʘʛʝʥʝʟʫ ʄʂ5, ɸʂ1 ʽ ɸʂ2 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ. ʆʩʪʘʥʥʷ ʟʦʥʘ ʟʘʡʤʘʻ ʤʘʡʞʝ ʪʨʝʪʶ ʯʘʩʪʠʥʫ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʪʝʨʠʪʦʨʽʾ ʧʨʦʛʠʥʫ, ʥʘ ʢʦʪʨʽʡ ʚ ʧʨʠʢʦʨʜʦʥʥʦʤʫ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʩʪʘʥʦʚʣʝʥʘ ʟʦʥʘ ɸʂ1. ʅʝʟʥʘʯʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, 

ʟʫʤʦʚʣʝʥʽ ʝʪʘʧʦʤ ʢʘʪʘʛʝʥʝʟʫ ɸʂ2, ʻ ʪʘʢʦʞ ʫ ʩʤʫʛʘʩʪʽʡ ʟʦʥʽ ɸʂ1. 

ʅʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʽ ʛʘʟ ʽʟ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʜʝʙʽʪʦʤ 1,4 ʪʠʩ. ʤ3/ʜ 

ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʣʠʰʝ ʫ ʩʚ. ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʘ-1 ʟ ʽʥʪ. 1807-1862 ʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ɺʇʊ, ʪʦʤʫ ʜʣʷ ʥʝʾ ʚʠʢʦʥʘʥʦ ʟʽʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ 

ʤʘʪʝʨʽʘʣʘʤʠ ʛʝʦʭʽʤʽʯʥʠʭ ʪʘ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʱʦ 

ʽʥʪʝʨʚʘʣʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʉʦʨʛ. ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ 

ʛʘʟʦʥʘʩʠʯʝʥʦʩʪʽ ʨʦʟʨʽʟʫ (ɺɺ, ʩʤ3/ʢʛ) ʪʘ ʚʤʽʩʪʫ ʚʫʛʣʝʚʦʜʥʽʚ (ɺɺ, %) ʫ 

ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʢʣʘʜʽ ʛʘʟʽʚ, ʘ ʪʘʢʦʞ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʽʥʪʝʨʚʘʣʘʤʠ, ʜʝ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʝʷʢʝ ʟʙʽʣʴʰʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ ʥʘ ʜʽʘʛʨʘʤʽ ɻʂ (ʈʠʩ. 2.14). ʇʨʠ 

ʟʽʩʪʘʚʣʝʥʥʽ ʤʘʪʝʨʽʘʣʽʚ ʛʝʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʜʘʥʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʠʜʥʦ, 

ʱʦ ʛʘʟ ʧʨʠ ɺʇʊ ʦʪʨʠʤʘʥʦ ʥʝ ʽʟ ʟʙʘʛʘʯʝʥʠʭ ʟʘʭʦʨʦʥʝʥʦʶ ʦʨʛʘʥʽʢʦʶ ʚʽʜʢʣʘʜʽʚ, 

ʘ ʥʘʜ ʥʠʤʠ ï ʚ ʽʥʪʝʨʚʘʣʽ 1807-1862 ʤ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʛʣʠʙʠʥ ʽʟ 

ʧʦʢʨʘʱʝʥʠʤʠ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʜʘʥʠʤʠ, ʥʘʜ ʷʢʠʤ, ʩʫʜʷʯʠ ʟ ʜʘʥʠʭ ʛʘʟʦʚʦʛʦ 

ʢʘʨʦʪʘʞʫ (ɻʂ), ʯʽʪʢʦ ʚʠʜʥʦ ʜʦʙʨʠʡ ʝʢʨʘʥ. ʅʘʚʝʜʝʥʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʤʽʛʨʘʮʽʶ ʛʘʟʫ, ʟʛʝʥʝʨʦʚʘʥʦʛʦ ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʉʦʨʛ. ʫ 

ʧʝʨʝʢʨʠʚʥʽ ʫʪʚʦʨʝʥʥʷ, ʜʝ ʧʦʢʨʠʰʢʦʶ ʜʣʷ ʡʦʛʦ ʩʢʫʧʯʝʥʥʷ ʫ ʚʠʧʘʜʢʫ 

ʩʚ. ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʘ-1 ʩʣʫʛʫʻ ʛʣʠʥʠʩʪʠʡ ʚʘʧʥʷʢ (ʽʥʪ. 1793-1816 ʤ), ʷʢʠʡ 

ʧʨʦʷʚʣʷʻ ʩʝʙʝ ʟʨʦʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʦʾ ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ ʥʘ ʜʽʘʛʨʘʤʽ ɻʂ. 

ʈʝʟʫʣʴʪʘʪʠ ʛʘʟʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʝʨʥʫ ʧʦʨʽʜ ʩʠʣʫʨʫ 

ʩʚ. ʃʽʱʠʥʩʴʢʘ-1 ʚʢʘʟʫʶʪʴ ʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʤʝʪʘʥʫ ʪʘ ʡʦʛʦ ʛʦʤʦʣʦʛʽʚ  ʫ 

ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʢʣʘʜʽ ʩʦʨʙʦʚʘʥʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ, ʱʦ ʧʨʦʷʚʣʷʻ ʩʝʙʝ ʫ 

ʟʨʦʩʪʘʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʽʥʪʝʨʚʘʣʘʭ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘʜ ʽʥʪʝʨʚʘʣʘʤʠ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʥʽʚ (ʨʠʩ 2.15). 

ʆʩʢʽʣʴʢʠ ʧʦʨʦʜʠ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʩʠʣʫʨʫ ʻ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʠʤʠ 

(ʚʤʽʩʪ ʉʦʨʛ. ʩʪʘʥʦʚʠʪʴ 0,4-1,53 %) ʪʘ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʫʤʦʚʘʭ çʛʘʟʦʚʦʛʦ ʚʽʢʥʘè ʟʘ 
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ʅ.ɹ. ɺʘʩʩʦʻʚʠʯʝʤ [29] ï ʥʘ ʩʪʘʜʽʷʭ ʢʘʪʘʛʝʥʝʟʫ ʄʂ5-ɸʂ1, ʪʦ ʪʘʢʝ 

çʨʦʟʰʘʨʫʚʘʥʥʷè ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʱʝʥʘʚʝʜʝʥʝ 

ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ ʤʽʛʨʘʮʽʾ ʟʛʝʥʝʨʦʚʘʥʦʛʦ ʤʝʪʘʥʦʚʦʛʦ ʛʘʟʫ ʫ ʧʝʨʝʢʨʠʚʥʽ 

ʧʦʨʦʜʠ.  

ʇʨʠʫʨʦʯʝʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʫʩʽʭ ʛʘʟʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ 

ʽʥʪʝʨʚʘʣʫ 2501-2507 ʤ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʩʘʤʝ ʮʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ, ʷʢʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʽʜ, ʻ ʟʦʥʦʶ ʘʢʫʤʫʣʷʮʽʾ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, 

ʟʛʝʥʝʨʦʚʘʥʦʛʦ ʩʠʣʫʨʽʡʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʆʈ (0,4-1,53 %). 

ɿʛʽʜʥʦ ʟ ʚʠʩʥʦʚʢʘʤʠ ɻɼʉ ʫ ʮʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʚʠʜʽʣʷʻʪʴʩʷ ʨʷʜ ʧʣʘʩʪʽʚ ʟ 

ʧʦʨʠʩʪʽʩʪʶ 6-10 %, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʘ ʪʨʽʱʠʥʫʚʘʪʽʩʪʶ ʧʦʨʽʜ (ʨʠʩ. 

2.16). 

 

 
ʈʠʩ. 2.14 ʈʦʟʧʦʜʽʣ ʛʝʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʘ), ʬʨʘʛʤʝʥʪ ʜʽʘʛʨʘʤ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʨʦʪʘʞʫ ʽ ɻʂ ʫ ʜʽʘʧʘʟʦʥʽ ʛʣʠʙʠʥ 1500-2100 ʤ (ʙ) ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʣʘʩʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ɺʇʊ (ʚ) ʫ ʨʦʟʨʽʟʽ ʩʚ. ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʘ 1, 

ɺɺ ï ʚʫʛʣʝʚʦʜʥʽ ʉ1-ʉ6; ʉʦʨʛ ï ʦʨʛʘʥʽʯʥʠʡ ʚʫʛʣʝʮʴ; ʅɿ ï ʥʝʨʦʟʯʠʥʥʠʡ ʫ HCl 

ʟʘʣʠʰʦʢ ʧʦʨʦʜʠ [6]. 
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     ʈʠʩ. 2.15 ʈʦʟʧʦʜʽʣ ʛʘʟʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʩʚ. ʃʽʱʠʥʩʴʢʘ-1 

ɺɺ ï ʚʫʛʣʝʚʦʜʥʽ ʉ1-ʉ6; ɻʄ ï ʛʦʤʦʣʦʛʠ ʤʝʪʘʥʫ ʉ2-ʉ6; ʉ4-6 ï ʚʫʛʣʝʚʦʜʥʽ ʉ4-ʉ6; 

ʉʅ4/ɻʄ ï ʚʽʜʥʦʰʝʥʥʷ ʤʝʪʘʥʫ ʜʦ ʛʦʤʦʣʦʛʽʚ [6]. 

 

 
ʈʠʩ. 2.16 ʌʨʘʛʤʝʥʪ ʜʽʘʛʨʘʤʠ ɻɼʉ (ʘ) ʪʘ ʬʦʪʦʛʨʘʬʽʷ ʧʨʠʰʣʽʬʦʚʘʥʥʦʛʦ 

ʢʝʨʥʘ ʟ ʽʥʪʝʨʚʘʣʫ 2501ï2506 ʤ (ʙ) ʩʚ. ʃʽʱʠʥʩʴʢʘ 1 [ʜʘʥʽ ɯɻɻɻʂ; 6]. 

 

ɻʘʟʦʥʦʩʥʽʩʪʴ ʪʨʽʱʠʥʫʚʘʪʠʭ ʩʣʘʥʮʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʧʨʠʷʪʣʠʚʠʭ 

ʪʝʨʤʦʙʘʨʠʯʥʠʭ ʫʤʦʚʘʭ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ 

ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʝʢʨʠʚʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʾʭ ʧʨʦʤʠʩʣʦʚʦʾ ʛʘʟʦʥʘʩʠʯʝʥʦʩʪʽ ʻ ʥʘʷʚʥʽʩʪʴ ʥʘʜ ʥʠʤʠ ʝʢʨʘʥʫʶʯʠʭ 

ʧʦʨʽʜ (ʽʥʪʝʨʚʘʣ 2492-2496 ʤ ʟʘ ʜʘʥʠʤʠ ɻʂ), ʱʦ ʩʧʨʠʷʶʪʴ ʟʙʝʨʝʞʝʥʥʶ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʩʢʫʧʯʝʥʴ ʚʫʛʣʝʚʦʜʥʽʚ. 

ʉʣʽʜ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʜʚʽ ʚʘʞʣʠʚʽ ʦʙʩʪʘʚʠʥʠ ʱʦʜʦ ʘʢʫʤʫʣʷʮʽʾ ʛʘʟʫ ʚ 

ʱʽʣʴʥʠʭ ʪʘ  ʪʨʽʱʠʥʫʚʘʪʠʭ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʛʘʟʦʛʝʥʝʨʫʶʯʠʭ ʧʦʨʦʜʘʭ: ʫ 
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ʧʝʨʰʠʭ ʧʦʨʦʜʠ ʻ ʦʜʥʦʯʘʩʥʦ ʽ ʢʦʣʝʢʪʦʨʦʤ ʽ ʧʦʢʨʠʰʢʦʶ, ʫ ʜʨʫʛʠʭ ï 

ʟʛʝʥʝʨʦʚʘʥʠʡ ʛʘʟ ʤʽʛʨʫʻ ʚʚʝʨʭ ʽ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʧʽʜ ʥʘʜʽʡʥʠʤ ʝʢʨʘʥʦʤ. ɺ 

ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʢʫʧʯʝʥʥʷ ʛʘʟʫ ʥʝʦʙʭʽʜʥʘ ʧʘʩʪʢʘ.  

ʂʘʪʘʛʝʥʝʟ ʆʈ ʧʦʨʽʜ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʚʠʚʯʝʥʠʡ ɸ.ɺ. ʍʠʞʥʷʢʦʚʠʤ 

[69;70;71], (ʨʠʩ. 2.17, 2.18). ʇʨʠʡʥʷʚʰʠ ʪʠʧʦʚʫ ʰʢʘʣʫ ʢʘʪʘʛʝʥʝʟʫ ʨʦʟʩʽʷʥʦʾ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (ʈʆʈ) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʣʠʙʠʥ ʟʘʥʫʨʝʥʥʷ ʧʘʣʝʦʟʦʡʩʴʢʠʭ 

ʙʘʩʝʡʥʽʚ (ʜʦ ʛʣʠʙʠʥʠ 1500 ʤ ï ʧʨʦʪʦʢʘʪʘʛʝʥʝʟ ʇʂ, ʘʙʦ ʙʫʨʦʚʫʛʽʣʴʥʘ ʩʪʘʜʽʷ; 

ʥʠʞʯʝ ï ʤʝʟʦʢʘʪʘʛʝʥʝʟ ʄʂ, ʘʙʦ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʘ ʩʪʘʜʽʷ) ʟ ʛʨʘʜʘʮʽʷʤʠ ʚʫʛʽʣʣʷ: 

1500-2200 ʤ ï ʄʂ1 ʘʙʦ ʜʦʚʛʦʧʦʣʫʤôʷʥʽ; 2200-3300 ʤ ï ʄʂ2 ʘʙʦ ʛʘʟʦʚʽ; 

3300-3700 ʤ ï ʄʂ3 ʘʙʦ ʞʠʨʥʽ; 3700-4100 ʤ ï ʄʂ4; 4100-4400 ʤ ï ʄʂ5; ʝɦ 

ʥʠʞʯʝ ï ʘʧʦʢʘʪʘʛʝʥʝʟ (ɸʂ) ʟ ʛʨʘʜʘʮʽʷʤʠ ʚʫʛʽʣʣʷ: 4400-4900 ʤ ï ɸʂ1; 4900-5500 

ʤ ï ɸʂ2 ʘʙʦ ʘʥʪʨʘʮʠʪʠ. ɸ.ɺ. ʍʠʞʥʷʢʦʚ ʧʨʦʚʽʚ ʘʥʘʣʽʟ ʢʘʨʪ ʧʘʣʝʦʛʣʠʙʠʥ 

ʟʘʣʷʛʘʥʥʷ ʬʘʥʝʨʦʟʦʡʩʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ, ʟ ʷʢʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ 

ʪʽʣʴʢʠ ʚ ʢʽʥʮʽ ʣʦʭʢʽʚʩʴʢʦʛʦ ʚʽʢʫ ʨʘʥʥʴʦʛʦ ʜʝʚʦʥʫ ʫʤʦʚʠ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʥʘ 

ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʤʝʟʦʢʘʪʘʛʝʥʝʟʫ ʚʠʥʠʢʣʠ ʚ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʦʜʘʭ 

ʚʝʨʭʥʴʦʚʝʥʜʩʴʢʦʛʦ-ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʜʦ ʪʦʛʦ ʞ ʪʽʣʴʢʠ ʚ ʟʘʭʽʜʥʽʡ, 

ʥʘʡʙʽʣʴʰ ʟʘʥʫʨʝʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʫ. ʅʘ ʢʽʥʝʮʴ ʜʥʽʩʪʝʨʩʴʢʦʛʦ ʯʘʩʫ ʮʝʡ 

ʢʦʤʧʣʝʢʩ ʙʫʚ ʟʘʥʫʨʝʥʠʡ ʪʫʪ ʥʘ ʛʣʠʙʠʥʫ ʙʽʣʴʰʝ ʟʘ 2,5 ʢʤ ʡ ʦʧʠʥʠʚʩʷ ʫ 

ʛʦʣʦʚʥʽʡ ʟʦʥʽ ʥʘʬʪʦʛʘʟʦʥʘʢʦʧʠʯʝʥʥʷ (ɻɿʅ). ɺ ʢʽʥʮʽ ʢʘʨʙʦʥʫ, ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ 

ʃʇʇ ʚʝʥʜʩʴʢʦ-ʢʝʤʙʨʽʡʩʴʢʠʡ ʢʦʤʧʣʝʢʩ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʜʦʩʷʛ ʛʣʠʙʠʥ 

ʧʦʥʘʜ 4 ʢʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʛʦʣʦʚʥʦʾ ʟʦʥʠ ʛʘʟʦʫʪʚʦʨʝʥʥʷ (ɻɿɻ). 

ʋ ʩʭʽʜʥʦʤʫ, ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʚ ʤʽʨʫ ʟʤʝʥʰʝʥʥʷ 

ʧʘʣʝʦʛʣʠʙʠʥ ʟʘʣʷʛʘʥʥʷ ʮʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʤʝʥʰʫʚʘʚʘʚʩʷ ʽ ʩʪʫʧʝʥʴ ʢʘʪʘʛʝʥʝʟʫ ʆʈ 

ʜʦ ʄʂ1-ʇʂ. 

ʇʽʟʥʴʦʚʘʨʠʩʮʽʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʟʦʥʠ ʃʇʇ 

ʟʫʤʦʚʠʣʠ ʩʠʥʭʨʦʥʥʠʡ ʪʝʨʤʘʣʴʥʠʡ ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʽʟʤ ʚʽʜʢʣʘʜʽʚ ʢʘʨʙʦʥʫ ʽ 

ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʜʝʚʦʥʫ, ʧʝʨʝʪʚʦʨʠʚʰʠ ʚʫʛʽʣʣʷ ʽ ʆʈ ʚ ʾʭ ʩʢʣʘʜʽ ʜʦ ʩʪʘʜʽʡ 

ʄʂ2-ʄʂ4 ʥʘ ʛʣʠʙʠʥʘʭ ʚʽʜ 600 ʤ ʜʦ 1300 ʤ.  
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ʈʠʩ. 2.14 ɻʨʘʬʽʢ ʧʨʦʛʠʥʘʥʥʷ ʪʘ ʝʚʦʣʶʮʽʾ ʢʘʪʘʛʝʥʝʟʫ ɺɺ ʚ ʨʦʟʨʽʟʽ ʩʚ. ɺʝʣʠʢʽ ʄʦʩʪʠ-30 [36;37;38]. 
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ʈʠʩ. 2.18 ɻʨʘʬʽʢ ʧʨʦʛʠʥʘʥʥʷ ʪʘ ʝʚʦʣʶʮʽʾ ʢʘʪʘʛʝʥʝʟʫ ɺɺ ʚ ʨʦʟʨʽʟʽ ʩʚ. ʇʝʨʝʤʠʰʣʷʥʠ-1 [36;37;38]. 
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ʅʘʧʨʠʢʽʥʮʽ ʤʝʟʦʟʦʶ ʧʦʜʘʣʴʰʝ ʟʘʥʫʨʝʥʥʷ ʚʝʥʜʩʴʢʦ-ʢʝʤʙʨʽʡʩʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʥʘ ʟʘʭʦʜʽ ʨʝʛʽʦʥʫ ʚʽʜ 4,5 ʢʤ ʜʦ 5,5 ʢʤ ʧʨʠʟʚʝʣʦ ʜʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ 

ʥʴʦʤʫ ʈʆʈ ʜʦ ʩʪʘʜʽʡ ʘʧʦʢʘʪʘʛʝʥʝʟʫ. 

ɼʘʥʠʭ ʧʨʦ ʚʤʽʩʪ ʉʦʨʛ. ʚ ʤʝʞʘʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ (ʧʦʨʽʚʥʷʥʦ ʟ ʩʠʣʫʨʽʡʩʴʢʠʤʠ 

ʧʦʨʦʜʘʤʠ) ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ, ʟʥʘʯʥʦ ʤʝʥʰʝ. 

ɺʽʜʢʣʘʜʠ ʪʽʚʝʨʩʴʢʦʾ ʩʝʨʽʾ ʥʠʞʥʴʦʛʦ ʜʝʚʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʝʥʰʠʤ 

ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʨʦʜʘʤʠ ʩʠʣʫʨʫ. ɺ ʩʚ. ʈʘʚʘ-ʈʫʩʴʢʘ-1, ʽʥʪ. 

1234-1727 ʤ ʉʦʨʛ. ʩʢʣʘʜʘʻ 0,2ï0,4 %, ʚ ʩʚ. ʂʨʝʭʽʚʩʴʢʘ-1 ʚ ʽʥʪ. 3100-4200 ʤ ʉʦʨʛ. ï 

0,01-0,15 %, ʚ ʩʚ. ʃʽʱʠʥʩʴʢʘ-1 ʚ ʽʥʪ. 3700-3750 ʤ ʉʦʨʛ. ï 0,6ï0,7 %.  

ɺʘʣʜʘʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʚʝʥʜʫ ʟʘ ʜʫʤʢʦʶ ɸ.ɽ. ʃʫʢʽʥʘ [39] ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʟʥʘʯʥʠʤʠ ʢʘʪʘʛʝʥʝʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʘʣʝ ʚʤʽʩʪ ʉʦʨʛ. ʚ ʥʠʭ ʥʝʚʠʩʦʢʠʡ, ʛʣʠʥʠʩʪʽ 

ʪʦʚʱʽ ʙʘʣʪʽʡʩʴʢʦʾ ʪʘ ʙʝʨʝʞʢʽʚʩʴʢʦʾ ʩʝʨʽʡ ʢʝʤʙʨʽʶ ʭʦʯʘ ʽʥʢʦʣʠ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʤʽʩʪʦʤ ʉʦʨʛ. ʜʦ 1,2 %, ʩʢʣʘʜ ʦʨʛʘʥʽʢʠ ʧʝʨʝʚʘʞʥʦ 

ʩʘʧʨʦʧʝʣʝʚʦ-ʛʫʤʫʩʦʚʠʡ. 

ɺʽʜʢʣʘʜʠ ʢʘʨʙʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ (ʇʂ2-ʄʂ1), ʚ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʾʭʥʷ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʥʘ çʩʣʘʥʮʝʚʠʡè 

ʛʘʟ ʥʝ ʨʦʟʛʣʷʜʘʣʘʩʷ, ʦʜʥʘʢ ʚʦʥʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘ ʚʠʜʦʙʫʪʦʢ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ 

ʧʣʘʩʪʽʚ. 

ɻʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ ʤʝʟʦʢʘʡʥʦʟʦʶ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʥʝ ʤʽʩʪʷʪʴ 

ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ, ʤʘʶʪʴ ʥʠʟʴʢʫ ʩʪʘʜʽʶ ʪʝʨʤʘʣʴʥʦʾ ʟʨʽʣʦʩʪʽ ʽ ʻ 

ʙʝʟʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʦʰʫʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. 

ʉʫʯʘʩʥʠʡ ʛʝʦʪʝʨʤʽʯʥʠʡ ʨʝʞʠʤ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. ʍʘʨʘʢʪʝʨ ʧʨʠʨʦʜʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚ ʥʘʜʨʘʭ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʜʝʙʽʣʴʰʦʛʦ ʪʝʢʪʦʥʽʯʥʠʤʠ, ʣʽʪʦʣʦʛʽʯʥʠʤʠ ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. 

ɼʦʩʚʽʜ ʚʠʚʯʝʥʥʷ ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʨʝʛʽʦʥʽʚ ʟ ʨʽʟʥʦʶ 

ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ ʧʦʢʘʟʘʚ, ʱʦ ʟʘ ʜʘʥʠʤʠ ʨʦʟʧʦʜʽʣʫ ʛʝʦʪʝʨʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚ ʦʩʘʜʦʚʦʤʫ ʯʦʭʣʽ ʪʘ ʚ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ ʤʦʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʨʝʛʽʦʥʘʣʴʥʫ ʪʘ 

ʣʦʢʘʣʴʥʫ ʦʮʽʥʢʫ ʧʝʨʩʧʝʢʪʠʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: 
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- ʟʦʥʠ ʛʘʟʦʥʘʛʨʦʤʘʜʞʝʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʪʷʞʽʶʪʴ ʜʦ ʩʠʣʴʥʦ ʧʨʦʛʨʽʪʠʭ, 

ʥʘʬʪʦʥʘʛʨʦʤʘʜʞʝʥʥʷ - ʜʦ ʩʣʘʙʦʧʨʦʛʨʽʪʠʭ ʜʽʣʷʥʦʢ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʨʝʛʽʦʥʽʚ; 

-  ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʪʝʨʤʦʙʘʨʠʯʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʬʘʟʦʚʦʛʦ ʩʪʘʥʫ ʚʫʛʣʝʚʦʜʥʽʚ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʣʘʩʪʦʚʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʽ ʪʠʩʢʽʚ ʫ ʧʘʩʪʢʘʭ; 

- ʧʦʢʣʘʜʠ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʧʦʣʽ ʥʘ 

ʦʜʥʦʡʤʝʥʥʠʭ ʟʨʽʟʘʭ ʚʠʜʽʣʷʶʪʴʩʷ ʣʦʢʘʣʴʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ (ʥʘʬʪʦʚʽ ȹT ï 4,5 ʦʉ ï 

5,0 ʦʉ, ʛʘʟʦʚʽ ȹT ï 15,0 ʦʉ). 

ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʪʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦ-ʇʦʜʽʣʴʩʴʢʦʾ 

ʦʢʨʘʾʥʠ ʉɭʇ, ʚ ʷʢʫ ʚʭʦʜʠʪʴ ʟʦʥʘ ʨʦʟʚʠʪʢʫ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ, ʤʝʪʦʜ ʦʮʽʥʢʠ 

ʧʝʨʩʧʝʢʪʠʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʟʘ ʛʝʦʪʝʨʤʽʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. 

ɿʫʧʠʥʠʤʦʩʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʧʦʣʷ ʃʇʇ ʪʘ ʧʽʚʜʝʥʥʦʾ 

ʯʘʩʪʠʥʠ ɺʦʣʠʥʩʴʢʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʤʦʥʦʢʣʽʥʘʣʽ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ 

ʛʝʦʪʝʨʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟ 89 ʪʝʨʤʦʛʨʘʤ, 72 ʟʘʤʽʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ɻɼʉ, 23 ï ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʛʦʨʠʟʦʥʪʽʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ 

ʢʦʥʜʠʮʽʡʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʟʘʤʽʨʽʚ (ʚʠʪʨʠʤʢʘ ʩʚʝʨʜʣʦʚʠʥ ʧʝʨʝʜ ʟʘʤʽʨʦʤ) ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʛʝʦʪʝʨʤʽʯʥʠʭ ʢʘʨʪ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʟ 45 ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ʅʝʨʽʚʥʦʤʽʨʥʘ ʩʽʪʢʘ ʨʦʟʤʽʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʝ ʜʦʟʚʦʣʠʣʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʦʢʨʝʤʽ ʪʝʢʪʦʥʽʯʥʽ ʟʦʥʠ ʨʝʛʽʦʥʫ ʟ ʦʜʥʘʢʦʚʦʶ ʜʝʪʘʣʴʥʽʩʪʶ, ʘʣʝ ʟʘʛʘʣʴʥʘ ʢʘʨʪʠʥʘ 

ʨʦʟʧʦʜʽʣʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʬʦʥʦʚʠʭ ʛʝʦʪʝʨʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʪʨʠʤʘʥʘ. 

ʉʭʝʤʘ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʧʦʚʝʨʭʥʽ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 

ʚʽʜʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.2.19. ɺʨʘʭʦʚʫʶʯʠ ʾʭ ʨʽʟʢʝ ʟʘʥʫʨʝʥʥʷ ʫ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʥʘ ʬʦʥʽ ʨʽʟʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʟ ʛʣʠʙʠʥʦʶ ʥʝ ʚʠʜʽʣʷʶʪʴʩʷ ʘʥʦʤʘʣʽʾ, ʷʢʽ 

ʤʦʞʥʘ ʙʫʣʦ ʙ ʩʧʽʚʩʪʘʚʣʷʪʠ ʟ ʚʫʛʣʝʚʦʜʥʝʚʠʤʠ ʩʢʫʧʯʝʥʥʷʤʠ. ʅʘ ʩʭʝʤʽ ʨʦʟʧʦʜʽʣʫ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʛʣʠʙʠʥʽ 2000 ʤ (ʨʠʩ. 2.20) ʚʠʜʥʦ, ʱʦ ʚ ʤʝʞʘʭ ʃʇʇ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨ ʟʨʦʩʪʘʶʪʴ ʟ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʚʽʜ 40 ʜʦ 60 ʦʉ. ʋ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʪʘ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʃʇʇ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʘʜʘʶʪʴ 40-45 ʦʉ, ʘ ʚ 

ʟʦʥʽ ʨʦʟʚʠʪʢʫ ʩʢʣʘʜʦʢ ï 50-55 ʦʉ. ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ ʟʫʤʦʚʣʝʥʠʡ ʟʨʦʩʪʘʥʥʷʤ 
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ʪʦʚʱʠʥʠ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ɿʘ ʨʦʟʧʦʜʽʣʦʤ ʪʝʤʧʝʨʘʪʫʨ 

ʬʽʢʩʫʶʪʴʩʷ ʃʫʮʴʢʝ ʪʘ ʗʤʧʽʣʴʩʴʢʝ ʪʝʢʪʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ. ɺʽʨʦʛʽʜʥʦ, ʃʫʮʴʢʠʡ 

ʨʦʟʣʦʤ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʑʠʨʝʮʴʢʦ-ɼʨʦʛʦʙʠʮʴʢʦʛʦ, ʟ ʷʢʠʤ ʧʦʚôʷʟʫʶʪʴ ʧʦʢʣʘʜʠ 

ʛʘʟʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ ʫ ʟʦʥʽ ʨʦʟʣʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʩʥʦʚʦʶ ʜʣʷ ʧʝʨʝʽʥʪʝʨʧʨʝʪʘʮʽʾ ʩʝʡʩʤʽʯʥʠʭ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ, ʜʦʟʚʦʣʷʶʪʴ 

ʚʩʪʘʥʦʚʠʪʠ ʨʝʛʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʃʫʮʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ, ʱʦ ʜʘʻ 

ʜʦʜʘʪʢʦʚʽ ʜʦʢʘʟʠ ʚʠʩʦʢʦʾ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

 
1 ï ʽʟʦʪʝʨʤʠ, 2 ï ʽʟʦʛʽʧʩʠ, 3 ï ʩʚʝʨʜʣʦʚʠʥʠ. 

ʈʠʩ. 2.19 ʉʭʝʤʘ ʨʦʟʧʦʜʽʣʫ  ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʧʦʚʝʨʭʥʽ  ʩʠʣʫʨʽʡʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ [6]. 
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1                    2                    33 ʅɺ-

 
1 ï ʽʟʦʪʝʨʤʠ, 2 ï ʽʟʦʛʽʧʩʠ, 3 ï ʩʚʝʨʜʣʦʚʠʥʠ  

ʈʠʩ. 2.20 ʉʭʝʤʘ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʛʣʠʙʠʥʽ 2000 ʤ [6]. 
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ʇʽʚʜʝʥʥʘ ʯʘʩʪʠʥʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʤʦʥʦʢʣʽʥʘʣʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ 50 ʜʦ  65 ʦʉ (ʨʘʡʦʥ ʏʝʨʥʽʚʝʮʴʢʦʾ 

ʘʥʦʤʘʣʽʾ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ). ʅʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʜʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ 50 ʜʦ 40 ʦʉ ʟ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ. ʎʝ ʜʦʙʨʝ 

ʢʦʨʝʣʶʻʪʴʩʷ ʟ ʨʦʟʧʦʜʽʣʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʛʣʠʙʠʥʽ 2000 ʤ ʫ ʤʝʞʘʭ 

ʃʦʧʫʰʥʷʥʩʴʢʦʛʦ ʥʘʬʪʦʛʘʟʦʧʨʦʤʠʩʣʦʚʦʛʦ ʨʘʡʦʥʫ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

[40]. ʂʦʚʝʣʴʩʴʢʠʡ ʚʠʩʪʫʧ, ʜʝ ʤʘʡʞʝ ʚʽʜʩʫʪʥʽ ʜʘʥʽ ʟʘʤʽʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 

ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʦʞʝ ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ, ʘʣʝ ʟʘ 

ʘʥʘʣʦʛʽʻʶ ʟ ʽʥʰʠʤʠ ʨʘʡʦʥʘʤʠ ʪʫʪ ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʠ ʜʝʱʦ ʙʽʣʴʰʦʾ ʟʘ 

ʟʥʘʯʝʥʥʷʤʠ, ʥʽʞ ʚ ʤʝʞʘʭ ʃʇʇ. ʋ ɹʦʷʥʝʮʴʢʦʤʫ ʧʨʦʛʠʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʥʝ 

ʧʝʨʝʚʠʱʫʶʪʴ 45-50Áʉ. 

ʋ ʃʇʇ ʚʝʣʠʯʠʥʘ ʩʝʨʝʜʥʴʦʛʦ ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 1,55  

(ʨʘʡʦʥ  ʤ. ʃʫʮʴʢ)  ʜʦ  2,25 Áʉ/100  ʤ (ʨʘʡʦʥ  ʤ. ʃʴʚʽʚ) (ʨʠʩ. 2.21). ɸʥʘʣʽʟ 

ʛʝʦʪʝʨʤʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨ ʟ ʛʣʠʙʠʥʦʶ ʘʥʘʣʦʛʽʯʥʠʡ ʜʣʷ ʙʘʛʘʪʴʦʭ ʩʚʝʨʜʣʦʚʠʥ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ 

ʧʦʣʦʞʝʥʥʷ ʷʢ ʥʘ ʦʢʨʝʤʠʭ ʣʦʢʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʪʘʢ ʽ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʯʘʩʪʠʥʽ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʦʢʨʘʾʥʠ ʉɭʇ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʧʦʙʫʜʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʫ 

ʛʝʦʪʝʨʤʦʛʨʘʤʫ (ʨʠʩ. 2.22), ʷʢʘ ʻ ʟʚʝʜʝʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ. ʈʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨ ʟ ʛʣʠʙʠʥʦʶ ʟʫʤʦʚʣʝʥʠʡ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʟʤʽʥʦʶ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʨʽʜ. ʇʘʣʝʦʟʦʡʩʴʢʠʡ ʪʘ 

ʤʝʟʦʟʦʡʩʴʢʠʡ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʣʝʢʩʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʨʠʛʝʥʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ï 

ʘʨʛʽʣʽʪʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ ʪʘ ʚʘʧʥʷʢʘʤʠ. ʅʘʡʙʽʣʴʰ ʦʜʥʦʨʽʜʥʽ ʟʘ ʟʥʘʯʝʥʥʷʤʠ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʚʘʧʥʷʢʠ ʚʝʨʭʥʴʦʛʦ ʜʝʚʦʥʫ, ʩʝʨʝʜʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʷʢʠʭ 

ʨʽʚʥʘ 3,1-3,5 ɺʪ/ʤ ʂ. ɸʨʛʽʣʽʪʠ ʢʘʨʙʦʥʫ, ʜʝʚʦʥʫ ʪʘ ʩʠʣʫʨʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʧʣʦʧʨʦʚʦʜʥʽʩʪʽ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʫ 

ʩʝʨʝʜʥʴʦʤʫ 2,0-2,5 ɺʪ/ʤ ʂ. ɿʦʚʥʽʰʥʷ ʟʦʥʘ ʧʨʦʛʠʥʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤʠ 

ʩʝʨʝʜʥʴʦʛʦ ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʛʨʘʜʽʻʥʪʘ 1,5 Áʉ/100 ʤ (ʧʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ) ʽ 1,75-2,00 

Áʉ/100 ʤ (ʧʽʚʜʝʥʥʘ ʯʘʩʪʠʥʘ), ɺʥʫʪʨʽʰʥʷ ï 1,75-2,25 Áʉ/100 ʤ.  



 123 

 
1                    2                    33 ʅɺ-

 
1 ï ʽʟʦʪʝʨʤʠ, 2 ï ʽʟʦʛʽʧʩʠ, 3 ï ʩʚʝʨʜʣʦʚʠʥʠ. 

ʈʠʩ. 2.21 ʉʭʝʤʘ ʨʦʟʧʦʜʽʣʫ ʩʝʨʝʜʥʴʦʛʦ ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʛʨʘʜʽʻʥʪʘ [6]. 
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ʈʠʩ. 2.22 ɻʝʦʪʝʨʤʘ ʽ ʩʝʨʝʜʥʽ ʪʝʨʤʦʛʨʘʜʽʻʥʪʠ  ʚʽʜʢʣʘʜʽʚ ɺʦʣʠʥʦ- 

ʇʦʜʽʣʴʩʴʢʦʾ ʦʢʨʘʾʥʠ ʉɭʇ [6]. 

 

ɼʣʷ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʤʦʥʦʢʣʽʥʘʣʽ ʭʘʨʘʢʪʝʨʥʽ ʟʤʽʥʠ 

ʟʥʘʯʝʥʥʷ ʛʨʘʜʽʻʥʪʘ ʟ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʚʽʜ 2,0 ʜʦ 1,5 Áʉ/100 ʤ. 

ʇʦʜʽʙʥʦ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʛʣʠʙʠʥʽ 2000 ʤ ʚʠʜʽʣʷʻʪʴʩʷ ʏʝʨʥʽʚʝʮʴʢʘ 

ʪʝʧʣʦʚʘ ʘʥʦʤʘʣʽʷ, ʜʝ ʛʝʦʪʝʨʤʽʯʥʠʡ ʛʨʘʜʽʻʥʪ ʜʦʩʷʛʘʻ 2,25 Áʉ/100 ʤ. ʋ 

ɹʦʷʥʝʮʴʢʦʤʫ ʧʨʦʛʠʥʽ ʚʝʣʠʯʠʥʠ ʛʝʦʪʝʨʤʽʯʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʩʪʘʥʦʚʣʷʪʴ 1,5-2,0 

Áʉ/100 ʤ, ʘ ʚ ʈʘʚʘ-ʈʫʩʴʢʽʡ ʟʦʥʽ ï 2,5-2,8 ʦʉ/100 ʤ. 

ɿʦʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʩʣʘʥʮʝʚʠʭ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 

(ʪʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ) ʪʷʞʽʻ ʜʦ ʙʽʣʴʰ ʧʨʦʛʨʽʪʦʾ ʟʦʥʠ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʟʦʥʠ ʛʘʟʦʥʘʛʨʦʤʘʜʞʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʥʘʥʠʤʠ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ 

ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʽ ʫʤʦʚʠ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ (ʜʦ 2,27%) ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʾ ʫ ʚʫʛʣʝʚʦʜʥʽ (ʩʣʘʥʮʝʚʠʡ ʛʘʟ) ʥʘ ʩʪʘʜʽʾ 

ʢʘʪʘʛʝʥʝʟʫ ʽʩʥʫʚʘʣʠ ʫ ʧʘʣʝʦʟʦʾ ʚ ʩʠʣʫʨʽʡʩʴʢʽʡ ʩʣʘʥʮʝʚʽʡ ʪʦʚʱʽ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ ʛʘʟʦʥʦʩʥʦʩʪʽ. ʇʣʦʱʘ ʩʣʘʥʮʝʚʦʛʦ ʙʘʩʝʡʥʫ 
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ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠ ʪʠʩʷʯʽ ʢʚʘʜʨʘʪʥʠʭ ʢʽʣʦʤʝʪʨʽʚ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʧʨʦʜʫʢʪʠʚʥʽ 

ʧʣʦʱʽ  ʧʦʰʠʨʝʥʥʷ ʩʣʘʥʮʽʚ ʨʦʜʦʚʠʱ  ʩʢʣʘʜʘʶʪʴ:  ɹʘʨʥʝʪʪ  ʙʽʣʴʰʝ 13 ʪʠʩ. ʢʚ. 

ʢʤ; ʍʘʡʥʩʚʽʣʣ  ʪʘ ʌʘʡʝʪʚʽʣʣ ï ʙʽʣʷ 15 ʪʠʩ. ʢʚ. ʢʤ; ɸʥʪʨʽʤ ʙʽʣʷ 20 ʪʠʩ. ʢʚ. ʢʤ; 

ʅʴ-ʁʆʣʙʝʥʽ ʙʽʣʷ 70 ʪʠʩ. ʢʚ. ʢʤ; ʄʘʨʩʝʣʣʫʩ  ʙʽʣʷ 140 ʪʠʩ. ʢʚ. ʢʤ  ʪʦʱʦ [41-45].  

ʇʝʨʝʚʘʞʥʦ ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʦʢʨʘʾʥʽ 

ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʜʦ ʷʢʦʾ ʚʽʜʥʦʩʠʪʴʩʷ ʪʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ, 

ʥʘʡʙʽʣʴʰʝ ʨʦʟʚʠʥʫʪʽ ʫ ʩʠʣʫʨʽ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʛʦ ʪʘ ʫ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʽʚ, ʥʘʢʣʘʜʝʥʠʭ ʥʘ ʟʦʥʫ 

ʊʝʡʩʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ. ʉʭʽʜʥʘ ʤʝʞʘ ʾʭ ʧʦʰʠʨʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʋʩʪʠʣʫʛ-ʈʦʛʘʪʠʥʩʴʢʦʶ ʟʦʥʦʶ ʨʦʟʣʦʤʽʚ, ʫ ʷʢʽʡ ʚ ʽʟʦʭʨʦʥʥʠʭ ʪʦʚʱʘʭ ʧʦʯʠʥʘʶʪʴ 

ʧʝʨʝʚʘʞʘʪʠ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʽ ʪʘ ʯʠʩʪʦ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ. ʇʝʨʝʚʘʞʥʦ 

ʛʣʠʥʠʩʪʽ ʨʦʟʨʽʟʠ ʨʦʟʢʨʠʪʽ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʠʯʦʤʫ ʟ 

ʥʝʟʥʘʯʥʠʤ ʚʠʥʦʩʦʤ ʢʝʨʥʫ. ʇʨʦʪʝ ʧʦʽʥʪʝʨʚʘʣʴʥʽ ʡʦʛʦ ʚʽʜʙʦʨʠ ʜʘʶʪʴ ʜʦʩʪʘʪʥʴʦ 

ʯʽʪʢʫ ʫʷʚʫ ʧʨʦ ʣʽʪʦʬʘʮʽʾ, ʨʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʪʘ ʫʤʦʚʠ ʟʘʣʷʛʘʥʥʷ ʚʽʜʢʣʘʜʽʚ, ʘ 

ʜʽʘʛʨʘʤʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʨʦʪʘʞʫ ʩʚʝʨʜʣʦʚʠʥ ʜʦʟʚʦʣʷʶʪʴ ʦʜʥʦʟʥʘʯʥʦ 

ʧʦʨʽʚʥʶʚʘʪʠ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʧʽʜʨʦʟʜʽʣʠ ʪʘ ʽʟʦʭʨʦʥʥʽ ʣʽʪʦʣʦʛʽʯʥʽ ʧʘʯʢʠ, 

ʚʠʟʥʘʯʘʪʠ ʾʭʥʶ ʪʦʚʱʠʥʫ ʡ ʦʩʦʙʣʠʚʦʩʪʽ ʣʘʪʝʨʘʣʴʥʠʭ ʟʘʤʽʱʝʥʴ.  

ɿʦʥʘ ʨʦʟʚʠʪʢʫ ʯʦʨʥʠʭ ʩʣʘʥʮʽʚ ʩʠʣʫʨʫ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʧʨʦʩʪʷʛʫʻʪʴʩʷ ʥʘ 

320 ʢʤ ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʚʽʜ ʢʦʨʜʦʥʫ ʟ ʇʦʣʴʱʝʶ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʜʦ 

ʢʦʨʜʦʥʫ ʟ ʈʫʤʫʥʽʻʶ  (ʨʠʩ. 2.7) ʪʘ ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 16 ʪʠʩ. ʢʚ. ʢʤ. 

ɻʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ, ʥʘ ʷʢʽ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʛʽʜʥʦ ʧʨʠ ʩʴʦʛʦʜʥʽʰʥʴʦʤʫ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ,ʩʢʣʘʜʘʻ ʥʝ ʙʽʣʴʰʝ 3-4 ʪʠʩ. ʤ. 

ʊʘʢ, ʥʘ ʚʽʜʦʤʠʭ ʨʦʜʦʚʠʱʘʭ ʩʣʘʥʮʝʚʽ ʪʦʚʱʽ ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʣʠʙʠʥʘʭ: 

ɽʢʩʬʽʣʜ-ʄʘʻʨ ï 20-30 ʤ, ʅʴʶ-ʆʣʙʝʥʽ ï 150-600 ʤ, ɸʥʪʨʽʤ ï 180-660 ʤ, ɹʘʨʥʝʪʪ 

ï 450-2000 ʤ, ʄʘʨʩʝʣʣʫʩ 700-3000 ʤ, ɺʽʪʯ ʽ ɹʫʢʽʥʭʦʨʩʪ ï 800-1200 ʤ, ʌʘʡʝʪʚʽʣʣ 

ï 300-2100 ʤ, ʅʦʨʜʝʢ ʽ ʌʝʥʥʽ ï 1200-2500 ʤ, ʄʦʨʪʽʥʝʡ ï 1200-3000 ʤ, ɺʫʜʬʦʨʜ 

ï 1800-3300 ʤ, ɯʛʣ-ʌʦʨʜ ï 1300-4000 ʤ, ʄʦʥʪʥʝʡ ï 1700-4000 ʤ, ʄʫʩʢʚʘ ï 

1800-3500 ʤ, ʍʘʡʥʩʚʽʣʣ ï 3100-4000 ʤ ʪʦʱʦ. 
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ʇʝʨʩʧʝʢʪʠʚʥʘ ʪʦʚʱʘ ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʪʝʞ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʤʠ ʛʣʠʙʠʥʘʤʠ ʟʘʣʷʛʘʥʥʷ ʷʢ ʜʣʷ ʩʧʨʠʷʪʣʠʚʠʭ 

ʪʝʨʤʦʙʘʨʠʯʥʠʭ ʫʤʦʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʪʘʢ ʽ ʜʣʷ ʨʝʥʪʘʙʝʣʴʥʠʭ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʩʚʦʻʥʥʷ ʨʝʩʫʨʩʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ʇʽʜʦʰʚʘ 

ʟʘʣʷʛʘʥʥʷ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʚʩʪʘʥʦʚʣʝʥʘ ʙʽʣʴʰʝ ʷʢ 30-ʤʘ  ʧʨʦʙʫʨʝʥʠʤʠ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʽ ʟʘʢʦʥʦʤʽʨʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ ʟ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ 

ʟʘʭʽʜ  ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʯʘʩʪʠʥʠ ʉʭʽʜʥʦ-ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ɿʦʢʨʝʤʘ, 

ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʧʽʜʦʰʚʠ ʩʠʣʫʨʫ ʫ ʧʨʦʙʫʨʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʩʢʣʘʜʘʻ ʚʽʜ 1305 

ʤ ʫ ɹʝʨʝʩʪʝʯʢʽʚʩʴʢʽʡ 1, 1572 ʤ ʫ ʃʦʢʘʯʽʚʩʴʢʽʡ  9 ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʜʦ 3709 ʤ ʫ ʃʽʱʠʥʩʴʢʽʡ 1, 4043 ʤ ɺʝʣʠʢʦʤʦʩʪʽʚʩʴʢʽʡ 30 ʪʘ 4310 ʤ ʫ  

ɼʫʙʣʷʥʩʴʢʽʡ 4 ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ. ʇʝʨʩʧʝʢʪʠʚʥʽ ʩʣʘʥʮʝʚʽ ʪʦʚʱʽ ʩʠʣʫʨʫ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʣʠʙʠʥʘʭ ʚʽʜ 1500 ʜʦ 4500 ʤ. 

ʊʦʚʱʠʥʠ ʩʣʘʥʮʝʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʱʦ ʚʤʽʱʫʶʪʴ ʧʦʢʣʘʜʠ ʛʘʟʫ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʥʘ ʨʽʟʥʠʭ ʚʽʜʦʤʠʭ ʨʦʜʦʚʠʱʘʭ ʩʢʣʘʜʘʶʪʴ ʚʽʜ ʜʝʩʷʪʢʽʚ  ʜʦ ʩʦʪʝʥʴ 

ʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ ʥʘ:  ʅʴʶ-ʆʣʙʝʥʽ ï ʚʽʜ 15 ʜʦ 30 ʤ, ʌʘʡʝʪʚʽʣʣ ï ʚʽʜ  6 ʜʦ 60 ʤ, 

ʄʘʨʩʝʣʣʫʩ ï ʚʽʜ 15 ʜʦ 60 ʤ, ɺʫʜʬʦʨʜ ï  ʚʽʜ 40 ʜʦ 70 ʤ, ɯʛʣ-ʌʦʨʜ ï ʜʦ 80 ʤ, 

ɹʘʨʥʝʪʪ ï ʚʽʜ 30 ʜʦ 180 ʤ, ʍʘʡʥʝʩʚʽʣ ï ʚʽʜ 60 ʜʦ 90 ʤ, ʋʪʽʢʘ ï ʚʽʜ 45 ʜʦ 225 ʤ, 

ʄʫʩʢʚʘ ï ʚʽʜ 100  ʜʦ 150 ʤ, ʄʝʩʩʽʣʴ ï ʚʽʜ 2 ʜʦ 290 ʤ,  ʄʦʨʪʽʥʝʡ ï ʚʽʜ 300 ʜʦ 

500 ʤ ʪʦʱʦ. 

ʅʘ ʩʭʽʜ ʚʽʜ ʟʦʥʠ ʊʝʡʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ ʫ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ   

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʘʡʞʝ ʥʝʟʤʽʥʥʽ ʪʦʚʱʠʥʠ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʩʠʣʫʨʽʡʩʴʢʦʾ ʪʦʚʱi, 

ʱʦ ʙʫʣʦ ʟʫʤʦʚʣʝʥʝ ʚiʜʩʫʪʥiʩʪʶ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʧʘʣʝʦʙʘʩʝʡʥʫ ʜʠʬʝʨʝʥʮiʡʦʚʘʥʠʭ 

ʨʫʭiʚ ʧʦ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʣʦʤʘʭ, ʘ ʦʪʞʝ, ʥʝʟʤiʥʥiʩʪʶ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʫ 

ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨiʦʜʫ ʩʝʜʠʤʝʥʪʘʮʽʾ.   

ɻʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʽ ʪʦʚʱʽ ʚʽʜʢʣʘʜʽʚ ʚʝʨʭʥʴʦʛʦ ʩʠʣʫʨʫ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʝʛʽʦʥʘʣʴʥʠʤ ʨʦʟʚʠʪʢʦʤ ʧʦʪʫʞʥʠʭ  ʧʣʘʩʪʽʚ  ʯʦʨʥʠʭ ʘʨʛʽʣʽʪʽʚ 

ʟʙʘʛʘʯʝʥʠʭ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʪʦʚʱʠʥʠ ʷʢʠʭ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 32 ʤ 

(ʩʚʝʨʜʣʦʚʠʥʘ  ɺʝʣʠʢʦʤʦʩʪʽʚʩʴʢʘ  30, ʽʥʪʝʨʚʘʣʠ 3848-3855 ʤ, 3867-3882 ʤ, 
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3929-3939 ʤ), 93 ʤ  (ʩʚʝʨʜʣʦʚʠʥʘ  ɻʣʠʥʷʥʩʴʢʘ 1,  ʽʥʪʝʨʚʘʣʠ 2564-2622 ʤ, 

2694-2733 ʤ), 480 ʤ (ʩʚʝʨʜʣʦʚʠʥʘ ʃʽʱʠʥʩʴʢʘ 1, ʽʥʪʝʨʚʘʣ 3050-3530 ʤ) ʜʦ 543 ʤ 

(ʩʚʝʨʜʣʦʚʠʥʘ ʈʘʚʘ-ʈʫʩʴʢʘ 1, ʽʥʪʝʨʚʘʣ 2350-2893 ʤ).  

ʋʤʦʚʠ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʽʜʦʤʠʭ 

ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ ʩʚʽʜʯʘʪʴ, ʱʦ ʘʙʩʦʣʶʪʥʘ ʙʽʣʴʰʽʩʪʴ ʮʠʭ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ 

ʫʪʚʦʨʶʚʘʣʠʩʴ ʚ ʤʦʨʩʴʢʠʭ ʥʠʟʴʢʦʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙʩʪʘʥʦʚʢʘʭ (ʛʣʠʙʦʢʦʚʦʜʥʽ 

ʙʘʩʝʡʥʠ, ʧʨʠʣʠʚʥʦ-ʚʽʜʣʠʚʥʽ ʚʽʜʤʽʣʠʥʠ ʪʦʱʦ), ʟʥʘʯʥʦ  ʨʽʜʰʝ ʩʣʘʥʮʽ  

ʬʦʨʤʫʚʘʣʠʩʴ ʚ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʠʭ ʫʤʦʚʘʭ (ʨʦʜʦʚʠʱʘ ʄʝʩʩʽʣʴ ʚ ʅʽʤʝʯʯʠʥʽ ʪʘ  

ʐʘʭʝʜʞʽ ʚ ʂʠʪʘʾ). 

ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ  ʟʘʣʷʛʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ 

ʚʽʜʦʤʠʭ ʨʦʜʦʚʠʱ ʻ ʧʝʨʝʚʘʞʥʦ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʝ, ʽʥʢʦʣʠ ʧʦʣʦʛʦ ʩʢʣʘʜʯʘʩʪʝ 

ʟʘʣʷʛʘʥʥʷ ʧʦʨʽʜ, ʷʢʝ ʦʭʦʧʣʶʻ, ʷʢ ʚʽʜʟʥʘʯʝʥʦ ʚʠʱʝ, ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ ï ʚʽʜ 13-15 

ʪʠʩʷʯ ʜʦ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʪʠʩʷʯ ʢʚʘʜʨʘʪʥʠʭ ʢʽʣʦʤʝʪʨʽʚ.  

ʉʠʣʫʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʪʝʞ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ  ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʟʘʣʷʛʘʥʥʷʤ. ʇʦʩʪʫʧʦʚʽ ʧʝʨʝʭʦʜʠ ʧʦ ʣʘʪʝʨʘʣʽ 

ʤʽʞ ʬʘʮʽʷʤʠ ʽ ʥʝʟʥʘʯʥʽ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʝʡ ʽʟʦʭʨʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, 

ʱʦ ʰʝʣʴʬ ʩʠʣʫʨʽʡʩʴʢʦʛʦ ʧʘʣʝʦʙʘʩʝʡʥʫ, ʷʢʠʡ ʨʦʟʤʽʱʫʚʘʚʩʷ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʦʢʨʘʾʥʠ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʧʨʦʪʷʛʦʤ 

ʚʝʥʣʦʮʴʢʦʛʦ ʪʘ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʣʫʜʣʦʚʩʴʢʦʛʦ ʚʽʢʽʚ (ʫ ʜʦʩʢʘʣʴʩʴʢʦʤʫ ʯʘʩʽ) ʙʫʚ 

ʜʦʩʠʪʴ ʧʦʣʦʛʠʤ (ʥʘʭʠʣ ʡʦʛʦ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 1-2Á) ʽ ʨʽʚʥʠʤ ʙʝʟ ʨʽʟʢʠʭ ʫʩʪʫʧʽʚ 

ʧʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʭʠʣʫ. ʇʝʨʩʧʝʢʪʠʚʥʽ ʚʽʜʢʣʘʜʠ ʬʦʨʤʫʚʘʣʠʩʷ ʚ 

ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʦʛʦ  ʩʧʦʢʽʡʥʦʛʦ  ʧʘʣʝʦʙʘʩʝʡʥʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʾʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʰʘʨʫʚʘʪʽʩʪʴ, ʧʝʣʽʪʦʚʘ ʪʝʢʩʪʫʨʘ ʪʦʱʦ ʟʘ ʜʘʥʠʤʠ ʚʠʚʯʝʥʥʷ 

ʙʘʛʘʪʦʯʠʩʝʣʴʥʦʛʦ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʙʫʨʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ [46].  

ʌʘʮʽʘʣʴʥʠʡ ʪʘ ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ʚʽʜʦʤʠʭ 

ʨʦʜʦʚʠʱ ʮʝ, ʚ ʦʩʥʦʚʥʦʤʫ, ʪʦʥʢʦʟʝʨʥʠʩʪʽ ʩʣʘʥʮʶʚʘʪʽ ʪʝʤʥʦʟʘʙʘʨʚʣʝʥʽ ʟʘ ʨʘʭʫʥʦʢ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʧʦʨʦʜʠ ʟ ʧʣʘʩʪʠʥʯʘʩʪʦʧʦʜʽʙʥʠʤʠ ʛʣʠʥʠʩʪʠʤʠ ʤʽʥʝʨʘʣʘʤʠ 

(ʩʣʘʥʮʽ, ʯʦʨʥʽ ʩʣʘʥʮʽ, ʛʦʨʶʯʽ ʩʣʘʥʮʽ, ʨʽʜʰʝ ʘʨʛʽʣʽʪʠ, ʘʣʝʚʨʦʣʽʪʠ). 
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ʉʠʣʫʨʽʡʩʴʢʽ  ʚʽʜʢʣʘʜʠ ʟʘʥʫʨʝʥʦʾ ʯʘʩʪʠʥʠ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʭʠʣʫ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ, ʷʢ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʃɹ ʚʽʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʪʘʢ ʫ ʟʦʥʽ 

ʊʝʡʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ (ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ) ʥʘ ʧʦʚʥʫ ʪʦʚʱʠʥʫ ʨʦʟʢʨʠʪʽ 

ʙʘʛʘʪʴʤʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʟʦʢʨʝʤʘ ɼʫʙʣʷʥʩʴʢʦʶ 4, ʇʝʨʝʤʠʰʣʷʥʩʴʢʦʶ 1, 

ʃʽʱʠʥʩʴʢʦʶ 1, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʶ 1, ɿʘʛʘʡʧʽʣʴʩʴʢʦʶ 1 ʪʘ ʽʥʰʠʤʠ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʪʝʤʥʦ-ʩʽʨʠʤʠ, ʤʘʡʞʝ ʯʦʨʥʠʤʠ ʘʨʛʽʣʽʪʘʤʠ 

ʛʨʫʙʦ- ʽ ʪʦʥʢʦʰʘʨʫʚʘʪʠʤʠ, ʤʽʮʥʠʤʠ, ʤʽʩʮʷʤʠ ʘʣʝʚʨʠʪʠʩʪʠʤʠ ʟ ʛʨʘʧʪʦʣʽʪʘʤʠ ʧʦ 

ʥʘʰʘʨʫʚʘʥʥʷʭ, ʟʨʽʜʢʘ ʪʨʦʭʠ ʢʘʨʙʦʥʘʪʥʠʤʠ. 

ʊʦʚʱʠʥʠ ʛʨʘʧʪʦʣʽʪʦʚʠʭ ʘʨʛʽʣʽʪʽʚ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʪʦʚʱʠʥʠ 

ʦʜʥʦʚʽʢʦʚʠʭ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʪʘ ʢʘʨʙʦʥʘʪʥʠʭ ʚʽʜʢʣʘʜʽʚ. ɿʘ ʜʘʥʠʤʠ 

ʣʽʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜ ʘʨʛʽʣʽʪʽʚ ʟʘ ʩʪʨʫʢʪʫʨʥʠʤʠ ʽ 

ʪʝʢʩʪʫʨʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ  ʚʠʨʽʟʥʷʶʪʴʩʷ ʢʽʣʴʢʘ ʚʽʜʤʽʥ: ʘʨʛʽʣʽʪʠ 

ʛʽʜʨʦʩʣʶʜʠʩʪʽ   ʟ ʚʢʣʶʯʝʥʥʷʤ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ; ʘʨʛʽʣʽʪʠ ʰʘʨʫʚʘʪʽ   ʟ 

ʧʨʦʧʣʘʩʪʢʘʤʠ ʘʣʝʚʨʦʣʽʪʽʚ; ʘʨʛʽʣʽʪʠ ʛʽʜʨʦʩʣʶʜʠʩʪʽ ʘʣʝʚʨʦʣʽʪʠʩʪʽ ʟ 

ʚʫʛʣʝʬʽʢʦʚʘʥʦʶ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ʪʘ ʧʽʨʠʪʦʤ;  ʘʨʛʽʣʽʪʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʽ 

ʤʘʩʠʚʥʽ ʟ ʚʢʣʶʯʝʥʥʷʤʠ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʧʽʨʠʪʫ [46]. 

ɺʽʢ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ. ɹʽʣʴʰʽʩʪʴ ʚʽʜʦʤʠʭ ʨʦʜʦʚʠʱ ʟ ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʟʘʧʘʩʘʤʠ ʚʫʛʣʝʚʦʜʥʽʚ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ. 

ɿʦʢʨʝʤʘ, ʨʦʜʦʚʠʱʝ ɸʣʶʤ ʧʦʚôʷʟʘʥʝ ʟ ʪʦʚʱʘʤʠ ʚʝʨʭʥʴʦʛʦ ʢʝʤʙʨʽʶ, ʨʦʜʦʚʠʱʝ 

ʋʪʽʢʘ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʦʨʜʦʚʠʮʴʢʠʭ ʚʽʜʢʣʘʜʽʚ, ʨʦʜʦʚʠʱʝ ɽʢʩʰʦʫ ï ʜʦ ʜʝʚʦʥʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʨʦʜʦʚʠʱʘ ʄʫʩʢʚʘ ʪʘ ʄʘʨʩʝʣʣʫʩ ï ʜʦ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ. 

ʈʽʜʰʝ ʨʦʜʦʚʠʱʘ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʤʝʟʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ: ʨʦʜʦʚʠʱʘ ʄʦʥʪʥʝʡ ʪʘ 

ʄʦʨʪʽʥʝʡ ï ʜʦ ʨʘʥʥʴʦʛʦ ʪʨʽʘʩʫ, ʨʦʜʦʚʠʱʘ ɹʘʨʥʝʪʪ, ʅʦʨʜʝʢ ʽ ʌʝʥʥʽ ï ʜʦ ʶʨʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʨʦʜʦʚʠʱʘ ɺʽʪʯ ʽ ɹʫʢʽʥʭʦʨʩʪ ï ʜʦ ʚʽʜʢʣʘʜʽʚ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ. ɯ ʟʦʚʩʽʤ 

ʨʽʜʢʦ ʨʦʜʦʚʠʱʘ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ, ʟʦʢʨʝʤʘ ʨʦʜʦʚʠʱʘ 

ɻʨʽʥ-ʈʽʚʝʨ ʪʘ ʐʘʭʝʜʞʽ (ʂʠʪʘʡ) ï ʜʦ  ʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʨʦʤʠʩʣʦʚʦʾ ʛʘʟʦʥʦʩʥʦʩʪʽ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʪʦʚʱ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʟʚôʷʟʫʶʪʴʩʷ ʟ ʩʠʣʫʨʽʡʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ɺʠʟʥʘʯʝʥʥʷ ʚʽʢʫ 
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ʛʣʠʥʠʩʪʠʭ ʪʦʚʱ ʟʜʝʙʽʣʴʰʦʛʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʥʘʭʽʜʢʘʭ ʫ ʥʠʭ ʛʨʘʧʪʦʣʽʪʽʚ, ʢʦʨʝʣʷʮʽʷ 

ʞ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʪʘ ʢʘʨʙʦʥʘʪʥʠʭ ʨʦʟʨʽʟʽʚ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʧʨʦʚʝʨʩʪʢʽʚ ʪʫʬʽʪʽʚ ʪʘ ʤʝʪʘʙʝʥʪʦʥʽʪʦʚʠʭ ʛʣʠʥ [47;48]. 

ɼʫʞʝ ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʢʨʠʪʝʨʽʷʤʠ ʧʨʦʛʥʦʟʫ 

ʚʫʛʣʝʚʦʜʥʽʚ ʻ ʩʪʫʧʽʥʴ ʤʝʪʘʤʦʨʬʽʟʤʫ ʽ ʪʝʨʤʽʯʥʘ ʟʨʽʣʽʩʪʴ ʟʙʘʛʘʯʝʥʠʭ ʦʨʛʘʥʽʯʥʦʶ 

ʨʝʯʦʚʠʥʦʶ ʧʦʨʽʜ (ʢʘʪʘʛʝʥʝʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ). ʗʢ ʚʽʜʦʤʦ, ʩʪʫʧʽʥʴ 

ʢʘʪʘʛʝʥʝʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʙʠʚʥʦʶ ʟʜʘʪʥʽʩʪʶ ʚʽʪʨʠʥʽʪʫ 

(%Rʦ). ɺ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʨʦʜʦʚʠʱʘʭ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʩʝʨʝʜʥʷ  ʚʝʣʠʯʠʥʘ Rʦ  

ʢʦʣʠʚʘʻʪʴʩʷ  ʚʽʜ 0.5-0.6 ʜʦ 3-4 %. ʅʘʷʚʥʽʩʪʴ ʥʝʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʚʽʪʨʠʥʽʪʫ 

ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʠʣʫʨʽʡʩʴʢʠʭ  ʧʦʨʦʜʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʫʩʢʣʘʜʥʠʣʘ 

ʦʮʽʥʢʫ ʩʪʫʧʝʥʷ ʾʭ ʧʝʨʝʪʚʦʨʝʥʦʩʪʽ. ʆʜʥʘʢ ʟʘʤʽʨʠ, ʧʨʦʚʝʜʝʥʽ ʧʦ ʽʥʰʠʭ ʤʘʮʝʨʘʣʘʭ, 

ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ  ʾʭ ʧʝʨʝʪʚʦʨʝʥʦʩʪʽ ʟ ʧʝʚʥʦʶ ʤʽʨʦʶ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

[48]. ʉʪʫʧʽʥʴ ʟʨʽʣʦʩʪʽ ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʩʣʘʥʮʽʚ ʟʘʭʽʜʥʦʛʦ ʩʭʠʣʫ 

ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʷʢ ʽ ʛʣʠʙʠʥʘ ʾʭ ʟʘʣʷʛʘʥʥʷ, ʟʨʦʩʪʘʻ ʟ ʧʽʚʥʽʯʥʦʛʦ 

ʩʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ [49;50;51]. ɺ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʩʪʫʧʽʥʴ ʧʝʨʝʪʚʦʨʝʥʦʩʪʽ 

(Ro) ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʥʝʟʨʽʣʠʭ ʧʦʨʽʜ ʜʦ ʩʪʘʜʽʾ 

ʛʝʥʝʨʘʮʽʾ ʩʫʭʦʛʦ ʛʘʟʫ ʽ ʧʝʨʝʟʨʽʣʠʭ ʧʦʨʽʜ ʫ ʢʨʘʡʦʚʽʡ ʟʦʥʽ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ ʽ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,6-0,7 % ʜo 1,5-2,0 %. 

ɺ ʤʝʞʘʭ ʟʘʭʽʜʥʦʛʦ ʩʭʠʣʫ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʪʝʨʤʽʯʥʝ 

ʜʦʟʨʽʚʘʥʥʷ ʧʦʨʽʜ ʥʘʩʪʘʣʦ ʚ ʧʽʟʥʴʦʤʫ ʢʘʨʙʦʥʽ. ʂʘʪʘʛʝʥʝʟ ʪʫʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʠʤʠ ʜʣʷ ʥʘʬʪʦʛʘʟʦʫʪʚʦʨʝʥʥʷ ʝʪʘʧʘʤʠ (ʄʂ2-ɸʂ2).  

ɺ ʧʦʪʝʥʮʽʡʥʦ ʤʘʪʝʨʠʥʩʴʢʠʭ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʚʽʜʢʣʘʜʘʭ ʥʠʞʥʴʦʛʦ 

ʧʘʣʝʦʟʦʶ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʛʘʟ ʤʽʛ ʛʝʥʝʨʫʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ ʚ ʧʦʪʫʞʥʽʡ ʾʭ 

ʪʦʚʱʽ, ʷʢʽ ʯʘʩʪʦ ʧʝʨʝʚʠʱʫʚʘʣʠ 100-200 ʤ [47;52;54]. ʊʘʢʽ ʪʦʚʱʠʥʠ 

ʯʦʨʥʦʩʣʘʥʮʝʚʦʾ ʛʣʠʥʠʩʪʦʾ ʪʦʚʱʽ ʩʧʨʠʷʣʠ ʤʦʞʣʠʚʦʩʪʽ ʟʙʝʨʝʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ. 

ʌʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ʚʽʜʦʤʠʭ ʨʦʜʦʚʠʱ 

ʥʝʚʠʩʦʢʽ. ɿʘʛʘʣʴʥʘ ʧʦʨʠʩʪʽʩʪʴ ʟʘʟʚʠʯʘʡ ʥʠʟʴʢʘ ʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 2-10%. ʊʘʢ, ʥʘ 

ʨʦʜʦʚʠʱʘʭ ʚʦʥʘ ʟʤʽʥʶʻʪʴʩʷ: ʌʘʡʝʪʚʽʣʣ ï ʚʽʜ  2 ʜʦ 8 %, ɺʫʜʬʦʨʜ ï ʚʽʜ 3 ʜʦ 9%, 
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ɹʘʨʥʝʪʪ ï ʚʽʜ 4 ʜʦ 5%, ʍʘʡʥʝʩʚʽʣ ï 8-9%, ʄʘʨʩʝʣʣʫʩ ï 10 %. 

ʇʝʪʨʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʦʚʱʽ ʚʠʚʯʘʣʠʩʴ ʥʘ ʥʝʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ  ʥʘʷʚʥʠʭ ʟʨʘʟʢʽʚ ʢʝʨʥʽʚ ʽʟ ʩʚʝʨʜʣʦʚʠʥ, ʟʦʢʨʝʤʘ ʃʽʱʠʥʩʴʢʦʾ 1, 

ʈʘʚʘ-ʈʫʩʴʢʦʾ 1, ʂʨʝʭʽʚʩʴʢʦʾ 1, ɼʘʚʠʜʝʥʽʚʩʴʢʦʾ 1.ɿʘʛʘʣʴʥʘ ʧʦʨʠʩʪʽʩʪʴ ʮʠʭ ʟʨʘʟʢʽʚ 

ʥʝ ʧʝʨʝʚʠʰʫʻ 4,5% ʧʨʠ ʥʠʟʴʢʽʡ ʧʨʦʥʠʢʥʦʩʪʽ ï ʥʝ ʙʽʣʴʰʝ 0,1 ʤɼ. ɺ ʤʝʞʘʭ 

ʩʫʤʽʞʥʦʛʦ ʃʶʙʣʽʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʧʦʨʠʩʪʽʩʪʴ ʦʢʨʝʤʠʭ ʟʨʘʟʢʽʚ ʢʝʨʥʫ ʩʢʣʘʜʘʻ 

ʙʽʣʴʰʝ 4%. 

ʂʨʽʤ ʽʥʰʠʭ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʘʞʣʠʚʦʶ ʩʪʨʫʢʪʫʨʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʨʦʜʦʚʠʱ ʻ ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ 

ʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʚʠʥʝʥʽ ʫ ʟʦʥʘʭ ʨʦʟʚʠʪʢʫ ʛʣʠʙʠʥʥʠʭ 

ʨʦʟʣʦʤʽʚ. ʎʝʡ ʬʘʢʪʦʨ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʚʠʙʦʨʽ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʤʽʟʝʨʥʘ ʢʽʣʴʢʽʩʪʴ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʠʤ ʙʽʣʴʰʝ 

ʚʽʜʩʫʪʥʽʩʪʴ ʮʽʣʴʦʚʦʛʦ ʚʽʜʙʦʨʫ ʜʣʷ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʻ ʩʫʪʪʻʚʠʤ 

ʥʝʜʦʣʽʢʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ  ʜʦʩʪʦʚʽʨʥʦʾ ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʮʠʭ ʚʽʜʢʣʘʜʽʚ 

ʥʘ  ʩʣʘʥʮʝʚʠʡ ʛʘʟ.  

ʅʘʷʚʥʽ ʜʘʥʽ ʧʦ ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʫ ʷʢ ʧʦʣʴʩʴʢʦʾ ʯʘʩʪʠʥʠ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ, ʪʘʢ ʽ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ  ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʢʨʝʤʥʝʟʝʤʫ 

ʚ ʯʦʨʥʠʭ ʩʣʘʥʮʷʭ ʥʠʞʥʴʦʛʦ ʧʘʣʝʦʟʦʶ [45;53], ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ. 
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ɺʀ ʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 2 

1. ʅʘʫʢʦʚʦ ʦʙʨ̌ʫʥʪʦʚʘʥʽ ʩʧʨʠʷʪʣʠʚʽ ʛʝʦʣʦʛʦ-ʧʨʦʤʠʩʣʦʚʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʚʽʜʢʣʘʜʘʭ ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʽʚ ʪʘ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ. 

2. ɺʠʟʥʘʯʝʥʽ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʧʨʦʛʥʦʟʫ ʛʘʟʦʥʦʩʥʦʩʪʽ ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʽʚ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʠʣʴʥʝʥʠʭ 

ʧʽʩʢʦʚʠʢʽʚ: ʚʤʽʩʪ ʆʈ, ʩʪʫʧʽʥʴ ʤʝʪʘʤʦʨʬʽʟʤʫ ʽ ʪʝʨʤʽʯʥʘ ʟʨʽʣʽʩʪʴ ʧʦʨʽʜ ʪʘ ʆʈ, 

ʧʣʦʱʘ, ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʪʘ ʪʦʚʱʠʥʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʦʚʱ, 

ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʬʘʮʽʘʣʴʥʠʡ ʪʘ ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ, ʟʦʥʘ 

ʤʘʣʦʚʦʜʥʦʩʪʽ, ʚʤʽʩʪ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʧʽʨʠʪʫ, ʢʨʝʤʥʝʟʝʤʫ, ʥʘʷʚʥʽʩʪʴ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʪʦʱʦ.  

3. ʇʦʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫ 

ʛʘʟʦʥʦʩʥʦʩʪʽ ʩʠʣʫʨʽʡʩʴʢʠʭ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʽʜ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʟ ʯʠʥʥʠʢʘʤʠ 

ʚʽʜʦʤʠʭ ʨʦʜʦʚʠʱ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʚʠʩʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ. 

4. ʉʪʫʧʽʥʴ ʦʩʚʦʻʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʤʝʥʰʝ 10%, ʘ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ï 0%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʚʠʚʯʝʥʦʩʪʽ ʨʝʛʽʦʥʫ. 

5. ʇʝʨʩʧʝʢʪʠʚʥʽ ʛʦʨʠʟʦʥʪʠ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ 
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ʈʆɿɼɯʃ 3 

ʇɽʈʉʇɽʂʊʀɺʀ ʇʆʐʋʂɯɺ ʇʆʂʃɸɼɯɺ ɺʋɻʃɽɺʆɼʅɯɺ 

ʅɽʊʈɸɼʀʎɯʁʅʀʍ ɼɾɽʈɽʃ 

 

3.1 ʇʨʦʛʥʦʟʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ʩʠʣʫʨʽʡʩʴʢʠʭ ʪʦʚʱ 

ʇʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʜʽʣʝʥʥʷ ʢʫʧʯʝʥʴ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ 

ʪʘ ʧʨʦʛʥʦʟʥʘ ʦʮʽʥʢʘ ʩʣʘʥʮʝʚʠʭ ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ ʤʘʣʠ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʛʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʧʦ ʩʫʪʽ ʥʝ ʦʙʛʨʫʥʪʦʚʫʚʘʣʠʩʴ ʬʘʢʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ [1-11]. 

ʎʽʣʝʩʧʨʷʤʦʚʘʥʽ ʪʘ ʙʽʣʴʰ ʩʠʩʪʝʤʥʽ ʛʝʦʣʦʛʦ-ʪʝʤʘʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ ʧʦʯʘʣʠ ʧʨʦʚʦʜʠʪʠʩʴ ʚ ʦʩʪʘʥʥʽ ʰʽʩʪʴ ʨʦʢʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ ʨʦʙʽʪ ʚʠʜʽʣʝʥʽ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽ ʬʦʨʤʘʮʽʾ ʩʣʘʥʮʝʚʠʭ 

ʧʦʨʽʜ, ʥʘ ʟʨʘʟʢʘʭ ʥʘʷʚʥʦʛʦ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʚʯʝʥʽ ʧʝʪʨʦʬʽʟʠʯʥʽ, 

ʛʝʦʭʽʤʽʯʥʽ, ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʽ, ʤʽʥʝʨʘʣʦʛʽʯʥʽ  ʚʣʘʩʪʠʚʦʩʪʽ, ʚʤʽʩʪ ʪʘ ʢʘʪʘʛʝʥʝʟ 

ʆʈ ʦʩʥʦʚʥʠʭ ʩʣʘʥʮʝʚʠʭ ʬʦʨʤʘʮʽʡ, ʚʠʢʦʥʘʥʽ ʧʝʨʰʽ ʥʘʙʣʠʞʝʥʽ ʦʮʽʥʢʠ ʧʦʛʥʦʟʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʚʠʟʥʘʯʝʥʽ ʧʝʨʰʦʯʝʨʛʦʚʽ ʦʙôʻʢʪʠ  ʪʘ ʥʘʧʨʷʤʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʘʭ ʋʢʨʘʾʥʠ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʮʠʢʣʽ 

ʤʦʥʦʛʨʘʬʽʡ ʪʘ ʽʥʰʠʭ ʧʫʙʣʽʢʘʮʽʷʭ [12;13-22].  

ɺʩʪʘʥʦʚʣʝʥʽ ʥʘʤʠ ʢʽʣʴʢʽʩʥʽ ʯʠʥʥʠʢʠ ʧʨʦʛʥʦʟʫ ʚʫʛʣʝʚʦʜʥʽʚ ʜʦʟʚʦʣʠʣʠ 

ʚʧʝʨʰʝ ʦʜʥʦʟʥʘʯʥʦ ʨʦʟʛʣʷʜʘʪʠ ʯʦʨʥʦʩʣʘʥʮʝʚʫ ʪʦʚʱʫ ʩʠʣʫʨʫ, ʜʝ ʩ̔ʥʫʚʘʣʠ 

ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʽ ʫʤʦʚʠ ʚ ʧʘʣʝʦʟʦʾ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (ʜʦ 2,27%) ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʾ ʫ ʛʘʟ (ʩʪʘʜʽʾ ʢʘʪʘʛʝʥʝʟʫ ʄʂ2 - 

ɸʂ1), ʷʢ ʻʜʠʥʝ ʧʦʪʝʥʮʽʡʥʝ ʨʦʜʦʚʠʱʝ ʛʘʟʫ. ʁʦʛʦ ʟʦʥʘ ʨʦʟʚʠʪʢʫ ʦʭʦʧʣʶʻ ʟʥʘʯʥʫ 

ʪʝʨʠʪʦʨʽʶ ʪʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʥʘ 320 ʢʤ ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ 

ʢʦʨʜʦʥʫ ʇʦʣʴʱʽ ʜʦ ʢʦʨʜʦʥʫ ʟ ʈʫʤʫʥʽʻʶ, ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʷʢʦʾ ʙʽʣ̫ 16 ʪʠʩ. ʢʚ. ʢʤ. 

ɺʦʥʘ ʚʩʪʘʥʦʚʣʝʥʘ ʙʽʣʴʰʝ ʷʢ 30 ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʽ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʃʇʇ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʇʇ, ʥʘʢʣʘʜʝʥʠʭ ʥʘ ʊʊɿ. ʉʭʽʜʥʘ ʤʝʞʘ 

ʾʭ ʧʦʰʠʨʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʋʩʪʠʣʫʛ-ʈʦʛʘʪʠʥʩʴʢʦʶ ʟʦʥʦʶ ʨʦʟʣʦʤʽʚ. ɺ 

ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʚʽʜʢʣʘʜʘʭ ʧʘʣʝʦʟʦʶ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʠʣʫʨʫ) ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ 
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ʛʘʟ ʤʽʛ ʛʝʥʝʨʫʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ ʚ ʧʦʪʫʞʥʠʭ ʾʭ ʪʦʚʱʘʭ ʙʽʣʴʰʝ 150-250 ʤ, ʷʢʽ 

ʩʧʨʠʷʣʠ ʽ ʡʦʛʦ ʟʙʝʨʝʞʝʥʥʶ. ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʟʥʘʯʝʥʴ 

ʯʠʥʥʠʢʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʣʘʥʮʝʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʟ ʚʽʜʦʤʠʤʠ 

ʨʦʜʦʚʠʱʘʤʠ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʦʜʥʦʟʥʘʯʥʦ ʩʚʽʜʯʠʪʴ, ʧʨʦ ʚʠʩʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ 

ʛʘʟʦʥʦʩʥʦʩʪʽ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ʧʘʣʝʦʟʦʶ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ̔

ʧʝʨʩʧʝʢʪʠʚʠ ʥʘʤʠ ʟʚô̫ ʟʫʶʪʴʩʷ ʟ ʩʠʣʫʨʽʡʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ [12]. ʇʨʦ ʮʝ 

ʩʚʽʜʯʠʪʴ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʥʘʷʚʥʦʾ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʾ ʪʘ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʨʘʡʦʥʽ ʩʚʝʨʜʣʦʚʠʥ ʦʧʦʨʥʦʾ ʈʘʚʘ-ʈʫʩʴʢʘ-1, ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʂʨʝʭʽʚ-1, 

ʉʭʽʜʥʦ-ʃʽʱʠʥʩʴʢʦʾ 1 ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʙʫʨʽʥʥʷ.  

ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʘ ʜʽʣʷʥʢʘ, ʚ ʤʝʞʘʭ ʷʢʦʾ ʧʨʦʙʫʨʝʥʽ ʩʚʝʨʜʣʦʚʠʥʠ 

ʈʘʚʘ-ʈʫʩʴʢʘ-1 ʪʘ ʂʨʝʭʽʚ-1, ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜ ̔ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. 

ɺ ʙʫʜʦʚʽ ʜʽʣʷʥʢʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʘʣʝʦʟʦʡʩʴʢʽ ʽ ʤʝʟʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ. ʉʪʠʩʣʘ 

ʣʽʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʣʫʨʽʡʩʴʢʠʭ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ (ʟʘ ʜʘʥʠʤʠ ʩʧʨʘʚ ʩʚʝʨʜʣʦʚʠʥ) ʥʘʩʪʫʧʥʘ.  

ʂʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʨʦʟʢʨʠʪʽ ʩʚ. ʉʪʘʚʯʘʥʠ-1 (ʽʥʪ. 1513-2141 ʤ), 

ʧʨʦʙʫʨʝʥʦʶ ʥʘ ʟʘʭʽʜ ʚʽʜ ʜʽʣʷʥʢʠ, ʽ ɼʫʙʣʷʥʠ-4  (ʽʥʪ. 4312-4733 ʤ), ʧʨʦʙʫʨʝʥʦʶ 

ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ ʜʽʣʷʥʢʠ. ɺʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʯʝʨʛʫʚʘʥʥʷʤ ʧʽʩʢʦʚʠʢʽʚ ʽ 

ʘʣʝʚʨʦʣʽʪʽʚ ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʨʛʽʣʽʪʽʚ. ʇʽʩʢʦʚʠʢʠ ʚʽʜ ʩʽʨʠʭ ʜʦ ʪʝʤʥʦ-ʩʽʨʠʭ 

ʢʚʘʨʮʠʪʦʧʦʜʽʙʥʽ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ, ʥʝ ʚʘʧʥʠʩʪʽ, ʩʣʶʜʠʩʪʽ, ʤʽʮʥʽ. ɸʣʝʚʨʦʣʽʪʠ 

ʪʝʤʥʦ-ʩʽʨʽ, ʤʘʡʞʝ ʯʦʨʥʽ, ʥʝ ʚʘʧʥʠʩʪʽ, ʩʣʶʜʠʩʪʽ. ɸʨʛʽʣʽʪʠ ʪʝʤʥʦ-ʩʽʨʽ, ʤʘʡʞʝ ʯʦʨʥʽ 

ʥʝʚʘʧʥʠʩʪʽ ʩʣʶʜʠʩʪʽ ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪʦʚʽ. ʇʦʨʦʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʠʤʠ 

ʝʧʽʛʝʥʝʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ (ʨʝʛʝʥʝʨʘʮʽʷ ʟʝʨʝʥ ʢʚʘʨʮʫ, ʭʣʦʨʠʪʠʟʘʮʽʷ, ʝʣʝʤʝʥʪʠ 

ʩʣʘʥʮʶʚʘʪʦʩʪʽ) ʽ ʥʦʚʦʤʽʥʝʨʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ (ʪʠʪʘʥʠʩʪʽ ʽ ʧʽʨʦʬʽʣʽʪʦʧʦʜʽʙʥʽ 

ʤʽʥʝʨʘʣʠ), ʩʠʣʴʥʦʶ ʟʽʤôʷʪʽʩʪʶ, ʜʟʝʨʢʘʣʘʤʠ ʢʦʚʟʘʥʥʷ, ʟʥʘʯʥʠʤʠ ʢʫʪʘʤʠ ʧʘʜʽʥʥʷ 

(40-90ʦ), ʧʦʛʘʥʠʤʠ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʇʦʚʥʘ ʪʦʚʱʠʥʘ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʘ. 

ʆʨʜʦʚʠʮʴʢʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʽʨʠʤʠ ʧʦʣʽʜʝʪʨʠʪʦʚʦ-ʢʨʠʥʦʾʜʥʠʤʠ 

ʚʘʧʥʷʢʘʤʠ ʽ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ. ʋ ʩʚ.  ɼʫʙʣʷʥʠ-4 ʚʦʥʠ 
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ʨʦʟʢʨʠʪʽ ʚ ʽʥʪʝʨʚʘʣʽ 4302-4312 ʤ.  

ʉʠʣʫʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʯʘʩʪʢʦʚʦ ʨʦʟʢʨʠʪʽ ʩʚʝʨʜʣʦʚʠʥʘʤʠ. 

ʇʦʚʥʠʡ ʨʦʟʨʽʟ ʨʦʟʢʨʠʪʦ ʩʚ. ɼʫʙʣʷʥʠ-4 ʚ ʽʥʪʝʨʚʘʣʽ 3270-4302 ʤ. ʋ ʧʨʦʙʫʨʝʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥʘʭ ʮʝ ʘʨʛʽʣʽʪʠ, ʟʨʽʜʢʘ ʟ ʪʦʥʢʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʛʣʠʥʠʩʪʠʭ ʚʘʧʥʷʢʽʚ ʯʠ 

ʤʝʨʛʝʣʽʚ. ʄʽʢʨʦʧʨʦʰʘʨʢʠ ʤʘʶʪʴ ʪʦʚʱʠʥʠ 0,02-0,2 ʤʤ. ɸʨʛʽʣʽʪʠ  ʪʝʤʥʦ-ʩʽʨʽ ʽ 

ʯʦʨʥʽ, ʚʘʧʥʠʩʪʽ ʽ ʥʝ ʚʘʧʥʠʩʪʽ, ʤʽʩʮʷʤʠ ʘʣʝʚʨʠʪʠʩʪʽ (ʜʦ 15-35 %), ʧʽʨʠʪʠʟʦʚʘʥʽ, 

ʤʽʢʨʦʰʘʨʫʚʘʪʽ, ʱʽʣʴʥʽ, ʤʽʮʥʽ. ʇʦʨʦʜʠ ʩʢʣʘʜʝʥʽ ʛʣʠʥʠʩʪʠʤ ʯʠ 

ʩʝʨʠʮʠʪʦ-ʢʨʝʤʝʥʠʩʪʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ ʤʘʻ ʯʦʨʥʠʡ ʢʦʣʽʨ ʟʘ ʨʘʭʫʥʦʢ 

ʪʦʥʢʦʨʦʟʩʽʷʥʦʛʦ ʧʽʨʠʪʫ. ɺʘʧʥʷʢʠ ʪʝʤʥʦ-ʩʽʨʽ ʛʣʠʥʠʩʪʽ ʜʦʣʦʤʽʪʠʟʦʚʘʥʽ.  

ɺʽʜʢʣʘʜʠ ʩʠʣʫʨʫ ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʝʣʝʤʝʥʪʘʤʠ 

ʩʣʘʥʮʶʚʘʪʦʩʪʽ ʽ ʥʝ ʟʘʚʞʜʠ ʯʽʪʢʦ ʚʠʨʘʞʝʥʦʛʦ ʢʣʽʚʘʞʫ. ʊʘʢ, ʫ ʩʚ. ʂʨʝʭʽʚ-1 ʚʽʥ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʥʘʰʘʨʫʚʘʥʥʷʤ, ʘ ʚ ʽʥʪ. 4540-4655 ʤ ʽ 4794-4800 ʤ ï 

ʧʽʜ ʢʫʪʘʤʠ 70ʦ ʽ 15-30ʦ ʜʦ ʥʘʰʘʨʫʚʘʥʥʷ, ʱʦ, ʤʦʞʣʠʚʦ, ʧʦʚôʷʟʘʥʝ ʟ 

ʤʽʢʨʦʩʢʣʘʜʯʘʪʽʩʪʶ ʚʽʜʢʣʘʜʽʚ. ʆʢʨʽʤ ʢʣʽʚʘʞʫ, ʚ ʧʦʨʦʜʘʭ ʻ ʢʦʨʦʪʢʽ (3-7 ʩʤ) 

ʪʨʽʱʠʥʠ ʟ ʢʫʪʘʤʠ ʜʦ 75ʦ, ʷʢʽ ʟʘʣʽʢʦʚʘʥʽ ʢʘʣʴʮʠʪʦʤ ʟ ʧʽʨʠʪʦʤ. ʇʦʨʦʜʠ ʩʠʣʫʨʫ 

ʣʝʞʘʪʴ ʧʽʜ ʢʫʪʘʤʠ ʚʽʜ 15ʦ ʜʦ 90ʦ (ʫ ʩʝʨʝʜʥʴʦʤʫ ʙʽʣʷ 45ʦ). 

ɯʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺ ʢʝʤʙʨʽʡʩʴʢʠʡ ʯʘʩ ʪʝʨʠʪʦʨʽʷ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʧʨʦʛʠʥʘʻʪʴʩʷ, ʥʘʡʙʽʣʴʰ ʟʘʥʫʨʶʻʪʴʩʷ ʪʝʨʠʪʦʨʽʷ 

ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ. ɸʢʪʠʚʥʽʩʪʴ ʨʫʭʽʚ ʧʦʩʪʽʡʥʦ ʥʘʨʦʱʫʻʪʴʩʷ, ʧʨʦ 

ʱʦ ʩʚʽʜʯʠʪʴ ʟʙʽʣʴʰʝʥʥʷ ʧʽʩʢʫʚʘʪʦʩʪʽ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʨʦʟʨʽʟʫ. ʋ 

ʧʽʟʥʴʦʢʝʤʙʨʽʡʩʴʢʠʡ ʯʘʩ ʚʥʘʩʣʽʜʦʢ ʩʘʣʘʾʨʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʢʝʤʙʨʽʡʩʴʢʘ ʪʦʚʱʘ 

ʜʝʬʦʨʤʫʻʪʴʩʷ, ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʫʪʚʦʨʶʶʪʴʩʷ ʩʢʣʘʜʢʠ ʟ ʢʫʪʘʤʠ 60-90ʦ, ʘ ʥʘ 

ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʚʽʜ ʥʝʾ ʟ ʢʫʪʘʤʠ ʜʦ 20ʦ. ʊʝʨʠʪʦʨʽʷ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʧʽʜʥʽʤʘʻʪʴʩʷ ʽ 

ʥʘʩʪʘʻ ʧʝʨʝʨʚʘ ʚ ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʽ, ʷʢʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʜʦ 

ʧʽʟʥʴʦʦʨʜʦʚʠʮʴʢʦʛʦ ʯʘʩʫ ʇʽʩʣʷ ʚʽʜʙʫʣʦʩʷ ʥʝʟʥʘʯʥʝ ʧʨʦʛʠʥʘʥʥʷ ʪʘ ʟʘʥʫʨʝʥʥʷ 

ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʘ ʜʽʣʷʥʢʘ. ʅʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʫʪʚʦʨʶʻʪʴʩʷ 

ʧʦʣʦʛʠʡ ʧʨʦʛʠʥ ʽ ʙʘʩʝʡʥ ʟ ʥʦʨʤʘʣʴʥʠʤʠ ʤʦʨʩʴʢʠʤʠ ʫʤʦʚʘʤʠ. 

 ɺ ʢʽʥʮʽ ʦʨʜʦʚʠʢʫ ʽ ʥʘ ʧʦʯʘʪʢʫ ʩʠʣʫʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʥʷʪʪʷ ʪʝʨʠʪʦʨʽʾ, 
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ʚ̔ ʜʩʣʦʥʶʻʪʴʩʷ ʩʫʰʘ, ʷʢʘ ʟʘʟʥʘʻ ʜʝʥʫʜʘʮʽʾ. ɽʨʦʟʽʷ ʙʫʣʘ ʥʝʛʣʠʙʦʢʘ, ʙʦ ʚʞʝ ʚ 

ʨʘʥʥʴʦʤʫ ʩʠʣʫʨʽ ʧʦʯʠʥʘʻʪʴʩʷ ʧʦʪʫʞʥʘ ʪʨʘʥʩʛʨʝʩʽʷ, ʷʢʘ ʦʭʦʧʣʶʻ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. 

ɺ ʩʠʣʫʨʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʛʠʥʘʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʘ. ɺ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʬʦʨʤʫʶʪʴʩʷ ʰʝʣʴʬʦʚʽ ʫʤʦʚʠ, ʜʝ ʧʝʨʽʦʜʠʯʥʦ ʫʪʚʦʨʶʶʪʴʩʷ ʨʠʬʦʚʽ ʙʘʨôʻʨʥʽ 

ʩʧʦʨʫʜʠ ʽ ʣʘʛʫʥʥʽ ʚʽʜʢʣʘʜʠ, ʫ ʟʘʭʽʜʥʽʡ ï ʛʣʠʙʦʢʦʚʦʜʥʽ. ʊʫʪ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʝ ʟʘʥʫʨʝʥʥʷ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ʯʦʨʥʠʭ ʛʣʠʥʠʩʪʠʭ ʩʣʘʥʮʽʚ, ʷʢʝ 

ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʤʘʡʞʝ ʜʦ ʨʘʥʥʴʦʜʝʚʦʥʩʴʢʦʛʦ ʯʘʩʫ. 

ɾʝʜʠʥ-ʟʠʛʝʥʩʴʢʠʡ ʯʘʩ ʟʥʘʤʝʥʫʻ ʥʦʚʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. ɺ 

ʛʝʦʩʠʥʢʣʽʥʘʣʴʥʽʡ ʦʙʣʘʩʪʽ ʚʥʘʩʣʽʜʦʢ ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʦʾ ʬʘʟʠ ʩʢʣʘʜʯʘʩʪʦʩʪʽ 

ʚʠʥʠʢʘʻ ʩʫʭʦʜʽʣ, ʜʦ ʷʢʦʛʦ ʟʽ ʩʭʦʜʫ ʧʨʠʣʷʛʘʻ ʚʫʟʴʢʘ ʥʝʛʣʠʙʦʢʘ ʟʘʧʘʜʠʥʘ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ - ɹʦʷʥʝʮʴʢʠʡ ʢʨʘʡʦʚʠʡ ʧʨʦʛʠʥ, ʜʝ 

ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʤʘʣʘʩʦʾʜʥʘ ʯʝʨʚʦʥʦʢʦʣʽʨʥʘ ʪʦʚʱʘ, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʝʨʝʜʛʽʨʩʴʢʠʭ 

ʧʨʦʛʠʥʽʚ [23;24]. ʉʢʣʘʜʯʘʩʪʽʩʪʴ ʫʪʚʦʨʶʻ ʢʨʫʪʽ ʩʢʣʘʜʢʠ ʥʘ ʟʘʭʽʜ ʚʽʜ 

ʈʘʚʘ-ʈʫʩʴʢʦʛʦ ʨʦʟʣʦʤʫ ʽ ʧʦʣʦʛʽ (10-20ʦ) ʥʘ ʩʭʽʜ ʚʽʜ ʥʴʦʛʦ ʽ ʧʝʨʝʪʚʦʨʶʻ ʚʩʶ 

ʪʝʨʠʪʦʨʽʶ ʥʘ ʩʫʰʫ, ʜʝ ʧʦʯʠʥʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʝʨʦʟʽʡʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʦʩʦʙʣʠʚʦ 

ʧʨʦʷʚʠʚʩʷ ʫ ʩʭʽʜʥʠʭ ʨʘʡʦʥʘʭ. 

ʇʝʨʝʨʚʘ ʚ ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʽ ʪʨʠʚʘʣʘ ʜʦ ʞʠʚʝʪʩʴʢʦʛʦ ʯʘʩʫ, ʢʦʣʠ 

ʪʝʨʠʪʦʨʽʷ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʧʨʦʛʠʥʘʻʪʴʩʷ, ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʣʢʝ ʤʦʨʝ, ʚ ʷʢʦʤʫ ʚ 

ʩʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʩʫʣʴʬʘʪʠ ʽ ʩʫʣʴʬʘʪʠʟʦʚʘʥʽ ʜʦʣʦʤʽʪʠ, ʘ ʚ 

ʟʘʭʽʜʥʠʭ - ʜʦʣʦʤʽʪʠʟʦʚʘʥʽ ʚʘʧʥʷʢʠ ʽ ʜʦʣʦʤʽʪʠ. 

ɺʥʘʩʣʽʜʦʢ ʧʨʦʛʠʥʘʥʥʷ ʫʪʚʦʨʠʣʘʩʷ ʜʝʧʨʝʩʽʷ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ 

ʧʨʦʩʪʷʛʘʥʥʷ, ʧʘʨʘʣʝʣʴʥʘ ʜʦ ɺʦʣʦʜʠʤʠʨ-ɺʦʣʠʥʩʴʢʦʛʦ ʨʦʟʣʦʤʫ, ʱʦ ʙʫʣʘ 

ʧʨʦʪʦʢʦʶ, ʷʢʦʶ ʧʦʻʜʥʫʚʘʣʠʩʷ ʃʴʚʽʚʩʴʢʠʡ ʽ ʇʨʠʧôʷʪʩʴʢʠʡ ʙʘʩʝʡʥʠ ʫ ʧʝʨʽʦʜʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ʤʦʨʷ. ʇʨʦʛʠʥʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʫ ʧʽʟʥʴʦʜʝʚʦʥʩʴʢʠʡ 

ʯʘʩ ʩʪʘʻ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʤ, ʥʘʡʛʣʠʙʰʝ ʟʘʥʫʨʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʫ ʟʘʭʽʜʥʠʭ 

ʨʘʡʦʥʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ.  

ʅʘ ʧʦʯʘʪʢʫ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ ʯʘʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʥʷʪʪʷ ʪʝʨʠʪʦʨʽʾ, 
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ʫʪʚʦʨʶʻʪʴʩʷ ʩʫʰʘ, ʷʢʘ ʜʝʥʫʜʫʻʪʴʩʷ. ʅʘʡʙʽʣʴʰʦʛʦ ʧʽʜʡʦʤʫ ʽ ʜʝʥʫʜʘʮʽʾ ʟʘʟʥʘʣʘ 

ʪʝʨʠʪʦʨʽʷ ʜʘʥʦʾ ʜʽʣʷʥʢʠ. ʊʫʪ ʝʨʦʟʽʷ ʟʨʽʟʘʻ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʬʘʤʝʥʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʋ ʩʝʨʝʜʥʴʦʚʽʟʝʡʩʴʢʠʡ ʯʘʩ ʟʥʦʚʫ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʛʠʥʘʥʥʷ, ʘʣʝ ʤʽʥʣʠʚʝ. 

ʊʝʨʠʪʦʨʽʷ ʪʦ ʚʠʭʦʜʠʣʘ ʟ-ʧʽʜ ʤʦʨʷ ʽ ʧʝʨʝʪʚʦʨʶʚʘʣʘʩʷ ʫ ʟʘʙʦʣʦʯʝʥʫ ʥʠʟʠʥʫ, ʪʦ 

ʟʥʦʚʫ ʧʦʢʨʠʚʘʣʘʩʷ ʤʦʨʝʤ. ʊʘʢʽ ʥʝʩʪʽʡʢʽ ʪʝʢʪʦʥʽʯʥʽ ʫʤʦʚʠ ʧʨʦʜʦʚʞʫʚʘʣʠʩʷ ʜʦ 

ʩʝʨʝʜʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ ʯʘʩʫ, ʢʦʣʠ ʚʥʘʩʣʽʜʦʢ ʩʫʜʝʪʩʴʢʦʾ ʬʘʟʠ ʛʝʨʮʠʥʩʴʢʦʛʦ 

ʦʨʦʛʝʥʝʟʫ ʚʽʜʙʫʚʘʚʩʷ ʧʽʜʡʦʤ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ. 

ɻʝʨʮʠʥʩʴʢʠʡ ʦʨʦʛʝʥʝʟ ʧʨʦʷʚʠʚʩʷ ʥʘʩʫʚʘʥʥʷʤ ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ ʥʘ ʩʝʨʝʜʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ, ʩʢʣʘʜʯʘʩʪʽʩʪʶ ʽ ʥʘʩʫʚʘʤʠ ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʃʇʇ, ʦʩʦʙʣʠʚʦ ʚ ɿʘʰʢʽʚʩʴʢʦ-ɾʦʚʢʽʚʩʴʢʽʡ ʽ ʈʘʚʘ-ʈʫʩʴʢʽʡ ʩʢʣʘʜʯʘʩʪʽʡ ʟʦʥʘʭ, ʜʝ 

ʫʪʚʦʨʠʣʠʩʷ ʢʨʫʪʽ ʚʫʟʴʢʽ ʩʢʣʘʜʢʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʫʤʦʚʠ, ʷʢʽ ʧʨʦʜʦʚʞʫʚʘʣʠʩʷ ʙʽʣʴʰʝ 100 ʤʣʥ ʨ., ʧʦʯʠʥʘʶʯʠ ʟ 

ʧʽʟʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ ʜʦ ʩʝʨʝʜʥʴʦʶʨʩʴʢʦʛʦ ʯʘʩʫ. ʇʨʦʪʷʛʦʤ ʮʴʦʛʦ ʧʝʨʽʦʜʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʤʠʚ ʚʽʜʢʣʘʜʽʚ ʧʘʣʝʦʟʦʶ. ɺ ʨʘʡʦʥʽ ʜʽʣʷʥʢʠ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʽ ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ. ɺʦʥʠ ʟʨʽʟʘʶʪʴ ʤʘʡʞʝ ʜʚʦʢʽʣʦʤʝʪʨʦʚʫ ʪʦʚʱʫ 

ʜʝʚʦʥ-ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ɿʘʰʢʽʚʩʴʢʦ-ɾʦʚʢʽʚʩʴʢʦʾ ʟʦʥʠ ʽ 

ʩʠʣʫʨ-ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʠʭ ï ʈʘʚʘ-ʈʫʩʴʢʦʾ ʟʦʥʠ (ʨʘʡʦʥ ʩʚ. ʉʪʘʚʯʘʥʠ-1). ʅʘ 

ʧʝʥʝʧʣʝʥʠʟʦʚʘʥʫ ʜʦʶʨʩʴʢʫ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʷʪʴ ʚ ʧʝʨʰʽʡ ʟʦʥʽ ʩʝʨʝʜʥʴʦ- ʽ 

ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʽ ʚʽʜʢʣʘʜʠ ʚ ʷʜʨʘʭ ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʩʢʣʘʜʦʢ, ʘ ʚ ʷʜʨʘʭ 

ʩʠʥʢʣʽʥʘʣʝʡ ï ʚʽʜʢʣʘʜʠ ʢʘʨʙʦʥʫ. ɺ ʤʝʞʘʭ ʜʨʫʛʦʾ ʟʦʥʠ ʚ ʷʜʨʘʭ ʘʥʪʠʢʣʽʥʘʣʝʡ 

ʚʠʭʦʜʷʪʴ ʢʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ. ʋ ʧʽʟʥʴʦʶʨʩʴʢʠʡ ʯʘʩ ʧʦʯʠʥʘʻʪʴʩʷ ʦʧʫʩʢʘʥʥʷ 

ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. ʋ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʚʦʥʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ, 

ʬʦʨʤʫʻʪʴʩʷ ʉʪʨʠʡʩʴʢʠʡ ʧʨʦʛʠʥ. ɺ ʢʽʥʮʽ ʶʨʩʴʢʦʛʦ ï ʥʘ ʧʦʯʘʪʢʫ ʢʨʝʡʜʦʚʦʛʦ ʯʘʩʫ 

ʚʽʜʙʫʚʩʷ ʧʽʜʡʦʤ ʪʝʨʠʪʦʨʽʾ, ʷʢʠʡ ʟʘʢʽʥʯʠʚʩʷ ʚ ʘʣʴʙʩʴʢʠʡ ʯʘʩ. ʇʦʯʠʥʘʻʪʴʩʷ ʥʦʚʝ 

ʧʨʦʛʠʥʘʥʥʷ, ʧʦʚôʷʟʘʥʝ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʃʴʚʽʚʩʴʢʦ-ʃʶʙʣʽʥʩʴʢʦʛʦ ʢʨʝʡʜʦʚʦʛʦ 

ʧʨʦʛʠʥʫ, ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʙʰʠʨʥʦʶ ʪʨʘʥʩʛʨʝʩʽʻʶ. ɺ ʢʽʥʮʽ ʢʨʝʡʜʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʛʨʝʩʽʷ ʤʦʨʷ ʽ ʧʦʚʝʨʭʥʷ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ ʧʽʜʜʘʻʪʴʩʷ ʝʨʦʟʽʾ. ʋ 

ʪʨʝʪʠʥʥʠʡ ʯʘʩ ʚʠʥʠʢʘʶʪʴ ʯʘʩʪʽ ʧʽʜʡʦʤʠ ʽ ʟʘʥʫʨʝʥʥʷ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 
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ʯʝʨʛʫʚʘʥʥʷʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʽ ʤʦʨʩʴʢʠʭ ʨʝʞʠʤʽʚ. 

ʊʝʢʪʦʥʽʯʥʠʡ ʥʘʨʠʩ. ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʉʭʽʜʥʦ- ʽ 

ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤ. ɻʨʘʥʠʮʷ ʤʽʞ ʥʠʤʠ ʦʜʥʦʟʥʘʯʥʦ ʥʝ ʚʩʪʘʥʦʚʣʝʥʘ. 

ʏʘʩʪʠʥʘ ʜʦʩʣʽʜʥʠʢʽʚ ʚʚʘʞʘʻ, ʱʦ ʾʾ ʪʨʝʙʘ ʧʨʦʚʦʜʠʪʠ ʧʦ ʈʘʚʘ-ʈʫʩʴʢʦʤʫ ʨʦʟʣʦʤʫ, 

ʧʨʦʪʝ ʙʽʣʴʰʽʩʪʴ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʦʥʘ ʧʨʦʭʦʜʠʪʴ ʧʦ ʈʘʜʝʭʽʚ-ʈʦʛʘʪʠʥʩʴʢʦʤʫ 

ʨʦʟʣʦʤʫ. ɼʝʭʪʦ ʚʠʜʽʣʷʻ ʧʝʨʝʭʽʜʥʫ ʟʦʥʫ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ 

ʈʘʜʝʭʽʚ-ʈʦʛʘʪʠʥʩʴʢʠʤ ʨʦʟʣʦʤʦʤ ʽ ɿʘʰʢʽʚʩʴʢʦ-ɾʦʚʢʽʚʩʴʢʠʤʠ ʩʢʣʘʜʢʘʤʠ. ʅʘ 

ʜʫʤʢʫ ʂʨʫʧʩʴʢʦʛʦ ʖ.ɿ., ʙʽʣʴʰ ʧʝʨʝʢʦʥʣʠʚʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʘʤʝ 

ʈʘʜʝʭʽʚ-ʈʦʛʘʪʠʩʴʢʠʡ ʨʦʟʣʦʤ (ʊʊɿ) ʻ ʛʨʘʥʠʮʝʶ ʤʽʞ ʜʚʦʤʘ ʧʣʘʪʬʦʨʤʘʤʠ. ʅʘ ʩʭʽʜ 

ʽ ʟʘʭʽʜ ʚʽʜ ʥʴʦʛʦ ʧʦʚʝʨʭʥʽ ʄʦʭʦʨʦʚʠʯʠʯʘ ʽ ʂʦʥʨʘʜʘ ʪʘ çʙʘʟʘʣʴʪʦʚʦʛʦè ʰʘʨʫ 

ʤʘʶʪʴ ʚʽʜʤʽʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɻʨʘʚʽʪʘʮʽʡʥʝ ʽ ʤʘʛʥʽʪʥʝ ʧʦʣʷ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ 

ʨʦʟʣʦʤʫ ʪʝʞ ʤʘʶʪʴ ʚʽʜʤʽʥʠ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʥʠʮʷ ʪʦʚʱʠʥ, ʬʘʮʽʡ ʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʦʾ ʙʫʜʦʚʠ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ. ʅʘ ʟʘʭʽʜ ʚʽʜ ʨʦʟʣʦʤʫ 

ʧʦʰʠʨʝʥʽ ʘʥʪʠʢʣʽʥʘʣʴʥʽ ʣʽʥʽʾ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʫʩʢʣʘʜʥʝʥʽ 

ʥʘʩʫʚʘʤʠ (çɹʫʟʴʢʠʡ ʩʠʥʢʣʽʥʦʨʽʡè). ʅʘ ʡʦʛʦ ʬʦʥʽ ʧʝʨʝʜ ʈʘʚʘ-ʈʫʩʴʢʠʤ ʨʦʟʣʦʤʦʤ 

ʚʠʜʽʣʷʻʪʴʩʷ ʩʤʫʛʘ ʟ ʢʨʫʪʠʤʠ ʜʦ 70ʦ ʩʢʣʘʜʢʘʤʠ (ɿʘʰʢʽʚʩʴʢʦ-ɾʦʚʢʽʚʩʴʢʠʡ 

ʘʥʪʠʢʣʽʥʦʨʽʡ). ɰʾ ʜʟʝʨʢʘʣʦ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʤʘʡʞʝ ʥʘ 1000 ʤ ʛʽʧʩʦʤʝʪʨʠʯʥʦ ʚʠʱʝ 

çɹʫʟʴʢʦʛʦ ʩʠʥʢʣʽʥʦʨʽʶè. 

ʈʘʚʘ-ʈʫʩʴʢʘ ʜʽʣʷʥʢʘ ʦʭʦʧʣʶʻ ʯʘʩʪʠʥʫ ʈʘʚʘ-ʈʫʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʟʦʥʠ ʽ 

ɿʘʰʢʽʚʩʴʢʦ-ɾʦʚʢʽʚʩʴʢʦʛʦ ʘʥʪʠʢʣʽʥʦʨʽʶ (ʟʦʥʘ ʟʯʣʝʥʫʚʘʥʥʷ ʉʭʽʜʥʦ- ʽ 

ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʧʣʘʪʬʦʨʤ). 

ɺ ɾʦʚʢʽʚʩʴʢʦʤʫ ʘʥʪʠʢʣʽʥʦʨʽʾ ʨʦʟʚʠʥʝʥʽ ʣʽʥʽʡʥʦ-ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʩʫʚʘʤʠ ʽ ʧʦʧʝʨʝʯʥʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ (ʨʠʩ. 3.1). 

ɻʘʟʦʧʨʦʷʚʠ. ʇʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʂʨʝʭʽʚ-1 ʚ ʩʠʣʫʨʽʡʩʴʢʠʭ ʘʨʛʽʣʽʪʘʭ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʛʘʟʦʧʨʦʷʚʠ ʫ ʚʠʛʣʷʜʽ ʨʦʟʛʘʟʫʚʘʥʥʷ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ. 

ɸʥʦʤʘʣʴʥʠʡ ʚʤʽʩʪ ʛʘʟʫ ʚ ʨʦʟʯʠʥʽ (60-70 %), ʟʘ ʛʘʟʦʢʘʨʦʪʘʞʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʚʽʜʙʫʚʩʷ ʚ ʽʥʪʝʨʚʘʣʽ 4061-4245 ʤ. ɿʘ ʤʝʞʘʤʠ ʜʽʣʷʥʢʠ ʚ ʩʚ. ɺ. ʄʦʩʪʠ-30 ʧʽʜ ʯʘʩ 
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ʙʫʨʽʥʥʷ ʚ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʚʽʜʤʽʯʘʣʠʩʷ ʘʥʦʤʘʣʽʾ ʚʤʽʩʪʫ ʚʫʛʣʝʚʦʜʥʽʚ ʫ 

ʨʦʟʯʠʥʽ ʜʦ 1,3 % ʧʨʠ ʬʦʥʽ 0,33 % ʚ ʽʥʪ. 3481-3495 ʤ ʽ 3610-3618 ʤ, ʘ ʚ ʽʥʪ. 

3800-3883 ʤ ʽ 3900-4028 ʤ ʚʽʜʧʦʚʽʜʥʦ 2 % ʽ 5 % ʧʨʠ ʬʦʥʽ 0,14 %.  

ɺ ʩʚ. ʇʝʨʝʤʠʰʣʷʥʠ-1 ʧʨʠ ʙʫʨʽʥʥʽ ʚ ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ (ʽʥʪ. 

2170-2180 ʤ) ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʥʽʚ (4 % ʧʨʠ ʬʦʥʽ 0,4 %). 

ʋ ʩʚʝʨʜʣʦʚʠʥʽ ʟʘ ʜʘʥʠʤʠ ʛʘʟʦʢʝʨʥʦʚʦʛʦ ʘʥʘʣʽʟʫ ʘʨʛʽʣʽʪʠ ʪʽʚʝʨʩʴʢʦʛʦ ʷʨʫʩʫ ʽ 

ʩʠʣʫʨʫ ʚʤʽʱʫʶʪʴ ʚʽʜ 62,7 ʩʤ3/ʢʛ ʜʦ 116,9 ʩʤ3/ʢʛ ʚʫʛʣʝʚʦʜʥʽʚ. ɺʤʽʩʪ ʪʷʞʢʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ ʜʦ 18,2 ʩʤ3/ʢʛ. ɿʘ ʜʘʥʠʤʠ ɻɼʉ ʫ ʥʠʟʘʭ ʩʠʣʫʨʽʡʩʴʢʦʾ ʪʦʚʱʽ ʚʽʜʤʽʯʝʥʽ 

ʛʘʟʦʥʘʩʠʯʝʥʽ ʧʣʘʩʪʠ. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʣʴʱʽ ʚʠʜʽʣʝʥʘ ʰʠʨʦʢʘ ʩʤʫʛʘ, ʧʝʨʩʧʝʢʪʠʚʥʘ 

ʥʘ ʧʦʰʫʢʠ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ. ʋ ʮʽʡ 

ʩʤʫʟʽ ʘʨʛʽʣʽʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʤʽʩʪʦʤ ʆʈ 1-2 % ʽ ʫʤʦʚʘʤʠ, ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ 

ʛʝʥʝʨʘʮʽʾ ʛʘʟʫ ʽ ʫʪʚʦʨʝʥʥʷ ʧʦʢʣʘʜʽʚ ʩʫʭʠʭ ʛʘʟʽʚ ʟ ʥʝʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʘʟʦʪʫ. 

ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʘ ʜʽʣʷʥʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʧʨʦʜʦʚʞʝʥʥʽ 

ʮʽʻʾ ʩʤʫʛʠ. ʋ ʩʚ. ʈʘʚʘ-ʈʫʩʴʢʘ-1 ʚ ʘʨʛʽʣʽʪʘʭ ʉʦʨʛ. ʜʦʩʷʛʘʻ 1-1,27 %, ʟʘʬʽʢʩʦʚʘʥʦ 

ʥʝʟʥʘʯʥʠʡ ʚʤʽʩʪ (ʜʦ 0,00008 %) ʤʘʩʣʷʥʠʩʪʦʛʦ ʙʽʪʫʤʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚ ʤʝʞʘʭ 

ʰʝʣʴʬʦʚʦʾ ʯʘʩʪʠʥʠ ʩʠʣʫʨʽʡʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʆʣʝʩʴʢʦ-1 ʚ ʮʠʭ 

ʚʽʜʢʣʘʜʘʭ ʉʦʨʛ. ï 0,07-0,19 %, ʘ ʚʤʽʩʪ ʙʽʪʫʤʥʦʾ ʨʝʯʦʚʠʥʠ ʜʦ 0,06 %. 

ʃʽʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʘ ʪʘ ʤʽʥʝʨʘʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʽʜʢʣʘʜʽʚ 

ʩʠʣʫʨʫ ʪʘ ʥʠʞʥʴʦʛʦ ʜʝʚʦʥʫ. ɺ ʤʝʞʘʭ ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ ʮʷ 

ʯʘʩʪʠʥʘ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʨʦʟʨʽʟʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʤʘʥʽʪʥʦʶ ʪʦʚʱʝʶ, ʷʢʘ 

ʩʢʣʘʜʝʥʘ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʽ ʯʦʨʥʠʤʠ ʘʨʛʽʣʽʪʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʚʘʧʥʷʢʽʚ. ɺʦʥʘ ʨʦʟʢʨʠʪʘ ʩʚ. ʈʘʚʘ-ʈʫʩʴʢʘ-1 ʽ ʂʨʝʭʽʚ-1. ʅʘʡʢʨʘʱʝ 

ʚʦʥʘ ʚʠʚʯʝʥʘ ʚ ʧʝʨʰʽʡ ʩʚʝʨʜʣʦʚʠʥʽ, ʜʨʫʛʘ ʤʝʥʰ ʽʥʬʦʨʤʘʪʠʚʥʘ. 

ɿʘ ʦʧʠʩʦʤ ʢʝʨʥʫ ʩʚʝʨʜʣʦʚʠʥ ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʽ ʚʽʜʢʣʘʜʠ ʩʢʣʘʜʝʥʽ 

ʧʝʣʽʪʦʤʦʨʬʥʠʤʠ ʘʨʛʽʣʽʪʘʤʠ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʽ ʯʦʨʥʠʤʠ ʱʽʣʴʥʠʤʠ ʥʝʚʘʧʥʠʩʪʠʤʠ 

ʯʠ ʤʘʣʦʚʘʧʥʠʩʪʠʤʠ ʥʝʰʘʨʫʚʘʪʠʤʠ. ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʚʠʜʥʦ, ʱʦ ʧʦʨʦʜʘ 

ʫʪʚʦʨʝʥʘ ʛʣʠʥʠʩʪʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟ ʥʝʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʢʨʝʤʝʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 
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ʨʽʜʢʽʩʥʠʤʠ ʜʨʽʙʥʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʟʝʨʥʘʤʠ, ʷʢʽ ʨʽʚʥʦʤʽʨʥʦ ʧʦʰʠʨʝʥʽ ʚ ʧʦʨʦʜʽ. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʥʘʧʽʚʦʙʢʘʪʘʥʽ ʟʝʨʥʘ ʢʚʘʨʮʫ ʽ ʭʘʣʮʝʜʦʥʫ. ɺʽʜʤʽʯʘʻʪʴʩʷ 

ʟʥʘʯʥʠʡ ʚʤʽʩʪ ʧʽʨʠʪʫ. ʄʽʩʮʷʤʠ ʘʨʛʽʣʽʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʘʣʝʚʨʦʧʝʣʽʪʦʚʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʟʘʚʜʷʢʠ ʤʽʢʨʦʯʝʨʛʫʚʘʥʥʶ ʧʨʦʰʘʨʢʽʚ ʘʣʝʚʨʦʣʽʪʦʚʦʾ ʽ ʧʝʣʽʪʦʚʦʾ 

ʩʪʨʫʢʪʫʨ. 

 

 
ʈʠʩ. 3.1 ʉʝʡʩʤʦʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʧʦ ʧʨʦʬʽʣʶ 1 5089 (ɯɯ-ɯɯ) [25]. 

 

ʉʠʣʫʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ (ʫ ʩʚ. ʈʘʚʘ-ʈʫʩʴʢʘ-1 ʜʦ ʛʣʠʙʠʥʠ 

2080 ʤ), ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʢʘʣʴʩʴʢʦʛʦ ʷʨʫʩʫ, ʙʽʣʴʰ ʚʘʧʥʠʩʪʽ 

(ʢʘʨʙʦʥʘʪʥʽʩʪʴ 4-25 %). ʎʝ ʚʘʧʥʠʩʪʽ ʘʨʛʽʣʽʪʠ ʧʝʣʽʪʦʤʦʨʬʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʪʽʣʴʢʠ ʚ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʚʦʥʠ ʩʪʘʶʪʴ ʘʣʝʚʨʠʪʠʩʪʠʤʠ. ɰʭ ʦʩʥʦʚʥʘ ʤʘʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʤ ʛʣʠʥʠʩʪʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟ ʥʝʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ 

ʢʘʨʙʦʥʘʪʫ ʽ ʩʝʨʠʮʠʪʫ. ɸʣʝʚʨʠʪʦʚʠʡ ʤʘʪʝʨʽʘʣ (5-7 %) ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʫʪʘʩʪʠʤʠ 

ʟʝʨʥʘʤʠ ʢʚʘʨʮʫ ʨʦʟʤʽʨʦʤ 0,02-0,06 ʤʤ, ʧʦʰʠʨʝʥʠʡ ʧʣʷʤʘʤʠ. ʇʨʠʩʫʪʥʽʡ 

ʪʦʥʢʦʟʝʨʥʠʩʪʠʡ ʧʽʨʠʪ, ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʡ ʫ ʧʦʨʦʜʽ. 
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 ɺʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʩʢʘʣʴʩʴʢʦʛʦ ʷʨʫʩʫ ʽ ʚʝʨʭʥʴʦʾ ʧʦʣʦʚʠʥʠ 

ʣʫʜʣʦʚʩʴʢʦʛʦ (ʩʚ. ʈʘʚʘ-ʈʫʩʴʢʘ-1, ʽʥʪ. 2080-2600 ʤ) ʩʢʣʘʜʝʥʽ ʚʘʧʥʠʩʪʠʤʠ ʽ 

ʥʝʚʘʧʥʠʩʪʠʤʠ ʘʨʛʽʣʽʪʘʤʠ ʟ ʪʦʥʢʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ ʽ ʘʣʝʚʨʦʣʽʪʽʚ ʚ 

ʣʫʜʣʦʚʩʴʢʽʡ ʯʘʩʪʠʥʽ ʽʥʪʝʨʚʘʣʫ. ʂʘʨʙʦʥʘʪʥʽʩʪʴ ʚʘʧʥʠʩʪʠʭ ʘʨʛʽʣʽʪʽʚ 11-23 %, ʫ 

ʥʝʚʘʧʥʠʩʪʠʭ ʟʥʘʯʥʦ ʤʝʥʰʝ (3 %). ʅʠʞʯʝ 2340 ʤ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʘʨʛʽʣʽʪʠ 

ʰʘʨʫʚʘʪʦʾ ʪʝʢʩʪʫʨʠ, ʦʩʥʦʚʥʘ ʤʘʩʘ ʩʝʨʠʮʠʪʦ-ʛʣʠʥʠʩʪʘ. ʃʫʩʢʠ ʩʝʨʠʮʠʪʫ 

ʦʨʽʻʥʪʦʚʘʥʽ. ʇʦʨʦʜʘ ʧʽʨʠʪʠʟʦʚʘʥʘ. ʇʽʨʠʪ ʫʪʚʦʨʶʻ ʩʤʫʛʠ, ʧʘʨʘʣʝʣʴʥʽ 

ʥʘʰʘʨʫʚʘʥʥʶ. 

 ɺʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʣʫʜʣʦʚʩʴʢʦʛʦ ʷʨʫʩʫ ʽ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ 

ʚʝʥʣʦʮʴʢʦʛʦ ʷʨʫʩʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʨʛʽʣʽʪʘʤʠ ʚʘʧʥʠʩʪʠʤʠ (ʢʘʨʙʦʥʘʪʥʽʩʪʴ 10-40 %) 

ʟ ʘʣʝʚʨʠʪʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʟ ʧʨʦʰʘʨʢʘʤʠ ʤʝʨʛʝʣʽʚ (ʢʘʨʙʦʥʘʪʥʽʩʪʴ 43-54 %) ʽ 

ʚʘʧʥʷʢʽʚ (ʢʘʨʙʦʥʘʪʥʽʩʪʴ 60 %). ɸʨʛʽʣʽʪʠ ʤʽʢʨʦʰʘʨʫʚʘʪʽ, ʾʭ ʦʩʥʦʚʥʘ ʤʘʩʘ 

ʩʝʨʠʮʠʪ-ʛʣʠʥʠʩʪʦʛʦ ʩʢʣʘʜʫ, ʟ ʥʝʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʢʘʨʙʦʥʘʪʽʚ ʽ ʢʨʝʤʥʝʟʝʤʫ. 

ʐʘʨʫʚʘʪʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʯʝʨʛʫʚʘʥʥʷ ʧʘʨʘʣʝʣʴʥʠʭ ʩʤʫʛ ʧʽʨʠʪʦʚʦʛʦ ʽ 

ʩʝʨʠʮʠʪʦ-ʛʣʠʥʠʩʪʦʛʦ ʩʢʣʘʜʽʚ. ɺ ʧʦʨʦʜʽ ʻ ʘʣʝʚʨʠʪʦʚʠʡ ʤʘʪʝʨʽʘʣ (1-2 %), 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʚʘʨʮʦʤ, ʟʨʽʜʢʘ ʤʫʩʢʦʚʽʪʦʤ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʧʝʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʽ 

ʨʝʰʪʢʠ ʦʨʛʘʥʽʢʠ. 

ʋ ʥʠʞʥʴʦʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʩʝʨʝʜ ʘʨʛʽʣʽʪʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʦʰʘʨʢʠ 

ʢʚʘʨʮʦʚʠʭ ʽ ʩʣʶʜʷʥʦ-ʢʚʘʨʮʦʚʠʭ ʘʣʝʚʨʦʣʽʪʽʚ. ʋʣʘʤʢʦʚʠʡ ʤʘʪʝʨʽʘʣ (65-70 %) 

ʟʮʝʤʝʥʪʦʚʘʥʠʡ ʩʝʨʠʮʠʪʦ-ʢʨʝʤʝʥʠʩʪʦ-ʛʣʠʥʠʩʪʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʇʝʨʰʠʡ ʚʠʜ 

ʘʣʝʚʨʦʣʽʪʽʚ ʩʢʣʘʜʝʥʠʡ ʥʘ 95 % ʢʚʘʨʮʦʤ, ʤʫʩʢʦʚʽʪʫ ʽ ʙʽʦʪʠʪʫ ʙʽʣʷ 5 %, ʽʥʦʜʽ 

ʧʨʠʩʫʪʥʽ ʧʦʣʴʦʚʽ ʰʧʘʪʠ. ɼʨʫʛʠʡ ʚʠʜ ʩʢʣʘʜʝʥʠʡ ʥʘ 90 % ʢʚʘʨʮʦʤ, ʘ ʚʤʽʩʪ 

ʤʫʩʢʦʚʽʪʫ ʽ ʙʽʦʪʠʪʫ ï ʜʦ 10 %. ʇʦʣʴʦʚʽ ʰʧʘʪʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʨʽʜʢʘ. ʃʫʩʢʠ ʩʣʶʜʠ 

ʦʨʽʻʥʪʦʚʘʥʽ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʰʘʨʫʚʘʪʫ ʪʝʢʩʪʫʨʫ ʧʦʨʦʜʠ. ʎʷ 

ʯʘʩʪʠʥʘ ʩʠʣʫʨʽʡʩʴʢʦʛʦ ʨʦʟʨʽʟʫ ʪʝʞ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʧʽʨʠʪʫ. ʋ 

ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʦʰʘʨʢʠ ʚʘʧʥʷʢʽʚ, ʩʢʣʘʜʝʥʽ ʤʽʢʨʦʟʝʨʥʠʩʪʠʤ 

ʢʘʨʙʦʥʘʪʦʤ ʟ ʛʣʠʥʠʩʪʠʤ ʤʘʪʝʨʽʘʣʦʤ. ɺʤʽʩʪ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʽʟʥʠʡ (ʤʽʩʮʷʤʠ 
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ʮʝ ʤʝʨʛʝʣʽ). ʉʪʨʫʢʪʫʨʘ ʧʦʨʦʜʠ ʧʝʣʽʪʦʤʦʨʬʥʘ. ʇʨʦʰʘʨʢʠ ʚʘʧʥʷʢʽʚ ʩʢʨʝʤʝʥʽʣʽ ʽ 

ʥʘʚʽʪʴ ʧʝʨʝʭʦʜʷʪʴ ʫ ʩʠʣʽʮʠʪʠ. 

ʄʽʥʝʨʘʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʧʦʨʽʜ ʚʠʪʨʠʤʘʥʠʡ. ʃʝʛʢʘ ʬʨʘʢʮʽʷ (79-100 %) 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʠʮʠʪʦ-ʛʣʠʥʠʩʪʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʢʚʘʨʮʦʤ (0,5-1,2 %). ʊʷʞʢʘ 

ʬʨʘʢʮʽʷ ʙʽʜʥʘ ʚ ʤʽʥʝʨʘʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ʎʝ ʧʝʨʝʚʘʞʥʦ ʧʽʨʠʪ (90-100 %). ɿ 

ʽʥʰʠʭ ʤʽʥʝʨʘʣʽʚ ʧʨʠʩʫʪʥʽ  ʮʠʨʢʦʥ, ʛʨʘʥʘʪ, ʨʫʙʽʥ, ʪʫʨʤʘʣʽʥ, ʩʬʘʣʝʨʠʪ, ʙʘʨʠʪ. 

ʎʠʨʢʦʥ ʫ ʩʢʣʘʜʽ ʬʨʘʢʮʽʾ ʤʽʩʮʷʤʠ ʩʢʣʘʜʘʻ ʜʦ 6 %, ʙʽʣʴʰʝ ʚ ʥʠʟʘʭ ʨʦʟʨʽʟʫ, 

ʛʨʘʥʘʪʫ ʜʦ 1 %. ʉʬʘʣʝʨʠʪ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʝ ʟʘʚʞʜʠ, ʘʣʝ ʤʽʩʮʷʤʠ ʜʦʩʷʛʘʻ 30-50 % 

ʚʽʜ ʬʨʘʢʮʽʾ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʙʘʨʠʪʫ, ʷʢʠʡ ʽʥʦʜʽ ʩʪʘʥʦʚʠʪʴ ʜʦ 62,3 % (ʩʚ. 

ʈʘʚʘ-ʈʫʩʴʢʘ-1, ʽʥʪ. 1649ï1656 ʤ). ɺʤʽʩʪ SiO2 ʚ ʘʨʛʽʣʽʪʘʭ ʚʝʨʭʥʴʦʛʦ ʩʠʣʫʨʫ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 48,16-57,09 %, ʽ ʣʠʰʝ ʫ ʟʨʘʟʢʘʭ ʽʥʪ. 2867-2871 ʤ ʽ 2649-2673 

ʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ ʚʤʽʩʪ  SiO2: 29  ʽ 38,5 % ʚʽʜʧʦʚʽʜʥʦ. 

ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʨʽʟʢʽ ʢʦʣʠʚʘʥʥʷ ʚʤʽʩʪʫ Al2O3 ï ʚʽʜ 12,39 ʜʦ 23,22 %. 

ɺʠʥʷʪʦʢ ʩʪʘʥʦʚʣʷʪʴ ʚʘʧʥʠʩʪʽ ʘʨʛʽʣʽʪʠ ʽʥʪ. 2867-2871 ʤ, ʜʝ ʚʤʽʩʪ Al2O3 ʤʝʥʰʠʡ 

(7,31 %). ɺʤʽʩʪ ʟʘʣʽʟʘ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʟʨʘʟʢʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʤʝʞʘʭ 6,04-11,23 %. ɼʣʷ ʚʩʽʭ ʧʦʨʽʜ ʟʚʠʯʥʠʤ ʤʽʥʝʨʘʣʦʤ ʻ ʧʽʨʠʪ. ɺʤʽʩʪ SO3 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʩʣʽʜʽʚ ʜʦ 0,08 %. ɺʤʽʩʪ ʤʘʛʥʽʶ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,08 % ʜʦ 9,16 %. 

ʗʢ ʚʽʜʦʤʦ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʧʝʣʽʪʦʚʠʭ ʧʦʨʽʜ ʤʦʣʝʢʫʣʷʨʥʝ ʚʽʜʥʦʰʝʥʥʷ SiO2 : Al2O3 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 6. ʋ ʚʩʽʭ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʟʨʘʟʢʘʭ ʘʨʛʽʣʽʪʽʚ ʮʝ ʚʽʜʥʦʰʝʥʥʷ 

ʤʘʻ ʙʽʣʴʰʝ ʘʙʦ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ.  

ʄʦʣʝʢʫʣʷʨʥʝ ʚʽʜʥʦʰʝʥʥʷ Al2O3 : Fe2O3, ʷʢʝ ʧʦʢʘʟʫʻ ʩʪʫʧʽʥʴ ʟʘʤʽʱʝʥʥʷ 

ʘʣʶʤʽʥʽʷ ʟʘʣʽʟʦʤ ʫ ʩʠʣʽʢʘʪʘʭ, ʜʦʟʚʦʣʷʻ ʥʘʤʽʪʠʪʠ ʜʝʢʽʣʴʢʘ ʽʥʪʝʨʚʘʣʽʚ. ʋ ʪʘʙʣ. 3.1 

ʧʦʜʘʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ Al2O3 : Fe2O3 ʜʣʷ ʨʽʟʥʠʭ ʽʥʪʝʨʚʘʣʽʚ. 

ʊʘʙʣ. 3.1 ʄʦʣʝʢʫʣʷʨʥʝ ʚʽʜʥʦʰʝʥʥʷ Al2O3 : Fe2O3 

 

ɯʥʪʝʨʚʘʣ, ʤ Al2O3 : Fe2O3 

2867-2960 2,30-2,80 

1970,2-2811 3,24-4,84 

1529,8-1945 1,59-2,53 

1248,5-1516 2,21-3,58 
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ʅʝʧʦʩʪʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʚʽʜʥʦʰʝʥʥʷ Al2O3 : Fe2O3  ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʽʥʥʽ 

ʫʤʦʚʠ, ʚ ʷʢʠʭ ʫʪʚʦʨʶʚʘʣʠʩʷ ʦʩʘʜʠ. ɺ ʽʥʪ. 1970,2-2811 ʤ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʘʨʛʽʣʽʪʠ ʟ ʚʽʜʥʦʩʥʦ ʧʽʜʚʠʱʝʥʠʤ ʟʥʘʯʝʥʥʷʤ ʮʴʦʛʦ ʚʽʜʥʦʰʝʥʥʷ, ʪʦʙʪʦ ʟ ʤʝʥʰʠʤ 

ʩʪʫʧʝʥʝʤ ʟʘʤʽʱʝʥʥʷ ʘʣʶʤʽʥʽʷ ʟʘʣʽʟʦʤ. ɺʽʜʥʦʩʥʦ ʟʥʠʞʝʥʠʡ ʚʤʽʩʪ Fe2O3 ʚ ʽʥʪ. 

2105,1-2109,9 ʤ, 2035,4-2040,5 ʤ ʽ 2071,2-2075,4 ʤ ʧʦʟʥʘʯʠʚʩʷ ʥʘ ʚʝʣʠʯʠʥʽ 

ʚʽʜʥʦʰʝʥʥʷ Al2O3 : Fe2O3, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʜʣʷ ʮʠʭ ʽʥʪʝʨʚʘʣʽʚ ʜʝʱʦ ʙʽʣʴʰʝ, ʥʽʞ 

ʜʣʷ ʽʥʰʠʭ. ɺ ʽʥʪ. 1970-2960 ʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʘʞʘʥʥʷ ʢʘʣʽʶ ʥʘʜ ʥʘʪʨʽʻʤ ï 

ʚʽʜʥʦʰʝʥʥʷ ʂ2O : Na2O ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 1-2,04. ʎʝ ʚʽʜʥʦʰʝʥʥʷ ʤʘʻ 

ʥʝʧʦʩʪʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʚ ʽʥʪ. 1529,8-1945 ʤ, ʚʽʜʥʦʰʝʥʥʷ ʂ2O : Na2O ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʤʝʞʘʭ 0,88-1,74. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʝ ʟ ʨʽʟʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʥʘʪʨʽʻʚʠʭ ʽ 

ʢʘʣʽʻʚʠʭ ʧʦʣʴʦʚʠʭ ʰʧʘʪʽʚ. ɸʨʛʽʣʽʪʠ ʽʥʪ. 1248,5-1516 ʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʥʘʪʨʽʶ ʥʘʜ ʢʘʣʽʻʤ, ʚʽʜʥʦʰʝʥʥʷ ʂ2O : Na2O ʤʝʥʰʝ ʦʜʠʥʠʮʽ ʽ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,20-0,76, ʚʠʥʷʪʦʢ ʩʪʘʥʦʚʠʪʴ ʟʨʘʟʦʢ ʽʥʪʝʨʚʘʣʫ 1419,6-1422,2 

ʤ, ʜʝ ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦʩʷʛʘʻ ʦʜʠʥʠʮʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʭʽʤʽʢʦ-ʙʽʪʫʤʽʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʉʦʨʛ. ʫ 

ʧʦʨʦʜʘʭ ʩʚ. ʂʨʝʭʽʚʩʴʢʘ-1 ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʤʠ ʟʤʽʥʘʤʠ. 

ʅʠʞʥʴʦʜʝʚʦʥʩʴʢʽ ʪʝʨʠʛʝʥʥʽ ʚʽʜʢʣʘʜʠ ʟʙʽʜʥʝʥʽ ʥʝʨʦʟʯʠʥʥʦʶ ʦʨʛʘʥʽʯʥʦʶ 

ʨʝʯʦʚʠʥʦʶ, ʚʤʽʩʪ ʷʢʦʾ ʥʝ ʜʦʩʷʛʘʻ ʢʣʘʨʢʦʚʠʭ ʟʥʘʯʝʥʴ ʽ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 

0,01 ʜʦ 0,15 % (ʨʠʩ. 3.2).  

ʋ ʚʝʨʭʥʴʦʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʚʤʽʩʪ ʉʦʨʛ. ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 0,2 % ʫ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʜʦ 0,5 % ʫ ʥʠʞʥʽʡ, ʢʦʣʠʚʘʶʯʠʩʴ ʥʘ ʨʽʚʥʽ ʩʫʙʢʣʘʨʢʽʚ. 

ɼʦʩʣʽʜʞʝʥʘ ʚʠʙʽʨʢʘ ʧʦʨʽʜ ʤʽʩʪʠʪʴ ʭʣʦʨʦʬʦʨʤʥʠʡ ʙʽʪʫʤʦʾʜ ʫ ʜʫʞʝ ʤʘʣʠʭ 

ʢʽʣʴʢʦʩʪʷʭ ï ʚʽʜ 0,001 % ʜʦ 0,006 % ʽ ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʅ.ɹ. ɺʘʩʩʦʻʚʠʯʘ 

ʥʘʣʝʞʠʪʴ ʜʦ ʜʫʞʝ ʥʠʟʴʢʦʾ ʢʘʪʝʛʦʨʽʾ. ʈʦʟʧʦʜʽʣ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʙʽʪʫʤʦʾʜʫ 

ʯʘʩʪʢʦʚʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʚʤʽʩʪʦʤ ʆʈ ʫ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ. ɺʠʢʣʶʯʝʥʥʷ 

ʩʪʘʥʦʚʠʪʴ ʜʽʘʧʘʟʦʥ 3486-3957 ʤ (ʪʠʚʝʨʩʴʢʘ ʩʝʨʽʷ, D1), ʜʝ ʧʨʠʩʫʪʥʽʡ 

ʝʧʽʛʝʥʝʪʠʯʥʠʡ ʙʽʪʫʤʦʾʜ. 

ɿʥʘʯʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʢʠʩʣʠʭ ʙʽʪʫʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʜ ʥʝʡʪʨʘʣʴʥʠʤʠ 
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ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʥʛʝʥʝʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʙʽʪʫʤʽʥʦʟʥʦʩʪʽ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʇʦʯʠʥʘʶʯʠ ʟ ʚʽʜʢʣʘʜʽʚ ʩʠʣʫʨʫ ʚ ʧʦʨʦʜʘʭ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʉʦʨʛ., ʱʦ ʥʘ ʚʠʙʦʾ 

ʩʷʛʘʻ 0,5 %. ʆʩʢʽʣʴʢʠ ʚʤʽʩʪ ʙʽʪʫʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʫʞʝ ʥʠʟʴʢʠʡ (< 0,006 %), ʪʦ 

ʢʽʣʴʢʽʩʪʶ ʚʫʛʣʝʮʶ ʚ ʥʠʭ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ, ʚʚʘʞʘʶʯʠ, ʱʦ ʊʆʉ ʨʽʚʥʠʡ ʉʦʨʛ. 

 
ʈʠʩ. 3.2 ʈʦʟʧʦʜʽʣ ʭʽʤʽʢʦ-ʙʽʪʫʤʽʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʚ. ʂʨʝʭʽʚʩʴʢʘ-1 

[25]. 

 

ʇʦʨʷʜ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʚʤʽʩʪʫ ʆʈ ʟʙʽʣʴʰʫʻʪʴʩʷ ʛʘʟʦʥʘʩʠʯʝʥʽʩʪʴ ʧʦʨʽʜ 

ʚʫʛʣʝʚʦʜʥʷʤʠ, ʷʢʘ ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʩʷʛʘʻ 2,3 ʩʤ3/ʢʛ; ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ 

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʪʠʚʝʨʩʴʢʦʾ ʩʝʨʽʾ 

ʥʠʞʥʴʦʛʦ ʜʝʚʦʥʫ. 

ʉʚʝʨʜʣʦʚʠʥʘ ʈʘʚʘ-ʈʫʩʴʢʘ-1. ɺʽʜʢʣʘʜʠ ʪʠʚʝʨʩʴʢʦʾ ʩʝʨʽʾ ʥʠʞʥʴʦʛʦ ʜʝʚʦʥʫ 

ʧʨʝʜʩʪʘʚʣʝʥʽ 32 ʟʨʘʟʢʘʤʠ ʘʨʛʽʣʽʪʽʚ ʟ ʽʥʪʝʨʚʘʣʫ 1234-1740 ʤ. ʅʝʨʦʟʯʠʥʥʠʡ 

ʟʘʣʠʰʦʢ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 70 ʜʦ 88 %. ɺʤʽʩʪ ʉʦʨʛ. ʫ ʧʦʨʦʜʘʭ ʥʠʟʴʢʠʡ ʽ ʥʝ ʚʠʭʦʜʠʪʴ 

ʟʘ ʤʝʞʽ 0,2-0,4 %, ʱʦ ʚ 2ï4 ʨʘʟʠ ʥʠʞʯʝ ʩʫʙʢʣʘʨʢʽʚ ʜʣʷ ʘʨʛʽʣʽʪʽʚ (ʨʠʩ. 3.3). 

ɺʠʭʽʜ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʙʽʪʫʤʦʾʜʫ (ʍɹ) ʫ ʧʝʨʝʚʘʞʥʽʡ ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,02 ʜʦ 0,07 %. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʜʦ 

ʛʣʠʙʠʥʠ 1450 ʤ ʚʤʽʩʪ ʍɹ ʫ ʚʩʽʭ ʟʨʘʟʢʘʭ ʚʽʜʧʦʚʽʜʘʻ ʧʽʜʚʠʱʝʥʽʡ ʢʘʪʝʛʦʨʽʾ ʽ 

ʚʢʣʘʜʘʻʪʴʩʷ ʫ ʤʝʞʽ 0,04-0,07 %. ʅʠʞʯʝ ʮʽʻʾ ʚʽʜʤʽʪʢʠ ʢʦʣʠʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʥʝʡʪʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʘʶʪʴ ʙʽʣʴʰ ʢʦʥʪʨʘʩʪʥʠʤʠ ï ʚʽʜ ʜʫʞʝ ʥʠʟʴʢʠʭ (0,001 



 150 

% ʫ ʧʽʜʦʰʚʽ ʨʦʟʨʽʟʫ) ʜʦ ʚʠʩʦʢʠʭ (0,13 % ʚ ʽʥʪʝʨʚʘʣʽ 1598-1605 ʤ). ʉʪʫʧʽʥʴ 

ʙʽʪʫʤʽʥʽʟʘʮʽʾ ʆʈ ʧʝʨʝʚʠʱʫʻ ʬʦʥʦʚʽ ʟʥʘʯʝʥʥʷ ʽ ʩʪʘʥʦʚʠʪʴ 7-16 %. ʅʘʡʙʽʣʴʰʠʡ 

ʚʤʽʩʪ ʥʝʡʪʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʆʈ ʚʠʟʥʘʯʝʥʦ ʫ ʟʨʘʟʢʫ ʟ ʽʥʪʝʨʚʘʣʫ 

1598-1605 ʤ, ʜʝ ʚʽʥ ʩʪʘʥʦʚʠʪʴ 23 %. ʊʘʢʽ ʟʥʘʯʝʥʥʷ ʙʽʪʫʤʦʾʜʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʫ ʚʽʜʢʣʘʜʘʭ ʪʠʚʝʨʩʴʢʦʾ ʩʝʨʽʾ ʧʘʨʘʚʪʦʭʪʦʥʥʦʛʦ 

(ʧʝʨʝʤʽʱʝʥʦʛʦ) ʙʽʪʫʤʦʾʜʫ. 

 
ʍɹ - ʭʣʦʨʦʬʦʨʤʥʠʡ ʙʽʪʫʤʦʾʜ; ɓʍɺ ï ʙʽʪʫʤʦʾʜʥʠʡ ʢʦʝʬʽʮʽʻʥʪ; ʂ/ʅ ï ʢʦʝʬʽʮʽʻʥʪ 

ʥʝʡʪʨʘʣʴʥʦʩʪʽ; ʉʦʨʛ. - ʦʨʛʘʥʽʯʥʠʡ ʚʫʛʣʝʮʴ; ʅɿ ï ʥʝʨʦʟʯʠʥʥʠʡ ʚ HCl ʟʘʣʠʰʦʢ ʧʦʨʦʜʠ. 
ʈʠʩ.3.3 ʈʦʟʧʦʜʽʣ ʭʽʤʽʢʦ-ʙʽʪʫʤʽʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʚ. ʈʘʚʘ-ʈʫʩʴʢʘ-1[25]. 

 

ɺʽʜʢʣʘʜʠ ʣʫʜʣʦʚʩʴʢʦʛʦ ʷʨʫʩʫ ʚʝʨʭʥʴʦʛʦ ʩʠʣʫʨʫ (ʽʥʪ. 1740-2780 ʤ) 

ʧʨʝʜʩʪʘʚʣʝʥʽ 12 ʟʨʘʟʢʘʤʠ ʚʘʧʥʠʩʪʠʭ ʘʨʛʽʣʽʪʽʚ ʟ ʽʥʪ. 1742-1879 ʤ. ʅʝʨʦʟʯʠʥʥʠʡ 

ʟʘʣʠʰʦʢ ʫ ʥʠʭ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 58 ʜʦ 82 %, ʘ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 75ï79 

%. ʂʽʣʴʢʽʩʪʴ ʉʦʨʛ.ʫ ʧʦʨʦʜʘʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,2 ʜʦ 0,5 %. ɹʽʪʫʤʦʾʜʠ ʚʠʟʥʘʯʘʣʠʩʷ 

ʣʠʰʝ ʚ ʦʜʥʦʤʫ ʟʨʘʟʢʫ ʟ ʽʥʪ. 1742-1747 ʤ. ɺʤʽʩʪ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʙʽʪʫʤʦʾʜʫ ʚ 

ʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 0,06 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʽʜʚʠʱʝʥʽʡ ʢʘʪʝʛʦʨʽʾ. 

ɺʽʜʢʣʘʜʠ ʣʫʜʣʦʚʩʴʢʦʛʦ ʷʨʫʩʫ ʚ ʽʥʪ. 1879-2780 ʤ ʽ ʚʝʥʣʦʮʴʢʦʛʦ ʷʨʫʩʫ ʚ ʽʥʪ. 

2780-2960 ʤ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʥʘ ʧʨʠʢʣʘʜʽ 74 ʟʨʘʟʢʽʚ ʢʝʨʥʘ ʟ ʽʥʪ. 1880-2960 ʤ. 

ʇʝʨʝʚʘʞʥʦ ʮʝ ʚʘʧʥʠʩʪʽ ʘʨʛʽʣʽʪʠ ʟ ʥʝʨʦʟʯʠʥʥʠʤ ʟʘʣʠʰʢʦʤ 70-80 %. ɺ ʦʢʨʝʤʠʭ 

ʽʥʪʝʨʚʘʣʘʭ ʚʘʧʥʠʩʪʽʩʪʴ ʘʨʛʽʣʽʪʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʽ ʚʦʥʠ ʧʝʨʝʭʦʜʷʪʴ ʫ ʤʝʨʛʝʣʽ ʽ 

ʚʘʧʥʷʢʠ (ʽʥʪ. 2602-2653 ʤ ʪʘ 2867-2893 ʤ). ɼʝʷʢʽ ʽʥʪʝʨʚʘʣʠ ʨʦʟʨʽʟʫ, ʦʩʦʙʣʠʚʦ ʚ 

ʜʽʘʧʘʟʦʥʽ ʛʣʠʙʠʥ 2260-2390 ʤ, ʟʙʘʛʘʯʝʥʽ ʪʝʨʠʛʝʥʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ï ʥʝʨʦʟʯʠʥʥʠʡ 



 151 

ʟʘʣʠʰʦʢ ʫ ʧʦʨʦʜʘʭ ʪʫʪ ʟʨʦʩʪʘʻ ʜʦ 86-92 %. ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʦʰʘʨʢʠ ʘʣʝʚʨʦʣʽʪʽʚ, ʜʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 76-84 %. 

      ʈʦʟʧʦʜʽʣ ʉʦʨʛ. ʫ ʚʽʜʢʣʘʜʘʭ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ï ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʾʭ ʨʦʟʨʽʟʫ 

ʟʙʽʜʥʝʥʘ ʥʝʨʦʟʯʠʥʥʦʶ ʆʈ. ʇʦʯʠʥʘʶʯʠ ʟ 2100 ʤ ʢʽʣʴʢʽʩʪʴ ʉʦʨʛ. ʧʦʤʽʪʥʦ ʟʨʦʩʪʘʻ  

ʽ ʧʦʨʷʜ ʟ ʚʝʣʠʯʠʥʘʤʠ 0,2-0,4 % ʟôʷʚʣʷʶʪʴʩʷ ʟʥʘʯʝʥʥʷ 0,6-0,8  ʽ ʥʘʚʽʪʴ 1,1 % (ʽʥʪ. 

2145-2150 ʤ). ʉʪʘʙʽʣʴʥʦ ʚʠʱʠʤ ʚʽʜ 0,5 % ʚʤʽʩʪ ʉʦʨʛ  ʩʪʘʻ ʫ ʚʽʜʢʣʘʜʘʭ, ʱʦ 

ʟʘʣʷʛʘʶʪʴ ʥʠʞʯʝ ʚʽʜʤʽʪʢʠ 2240 ʤ, ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʉʦʨʛ.  ʚ 

ʘʨʛʽʣʽʪʘʭ (0,7-1,1 %) ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʽʥʪ. 2350-2650 ʤ. ʅʘ ʽʥʪ. 2650-2960 ʤ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʉʦʨʛ. ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʟʨʘʟʢʽʚ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 0,5 %, ʽ 

ʣʠʰʝ ʫ ʤʝʨʛʝʣʽ ʟ ʽʥʪ. 2888-2893 ʤ ʩʷʛʘʻ ʟʥʘʯʝʥʥʷ 1,3 %. ɼʝʢʽʣʴʢʘ ʟʨʘʟʢʽʚ 

ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʚʘʧʥʷʢʫ ʟ ʮʽʻʾ ʯʘʩʪʠʥʠ ʨʦʟʨʽʟʫ ʤʽʩʪʷʪʴ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʉʦʨʛ. ï 

0,1-0,3 %. 

ʋ ʨʦʟʨʽʟʽ ʯʝʨʛʫʶʪʴʩʷ ʽʥʪʝʨʚʘʣʠ ʟ ʥʠʟʴʢʦʶ (0,001-0,003 %), ʩʝʨʝʜʥʴʦʶ 

(0,02-0,04 %) ʽ ʚʠʩʦʢʦʶ (0,05-0,06 %) ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʭʣʦʨʦʬʦʨʤʥʦʛʦ 

ʙʽʪʫʤʦʾʜʫ. ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʍɹ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʘʭ 1980-2015, 

2040-2086, 2145-2150, 2247-2252, 2292-2297, 2467-2491, 2778-2781 ʤ. ʏʽʪʢʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʠʭʦʜʦʤ ʍɹ ʪʘ ʚʤʽʩʪʦʤ ʫ ʧʦʨʦʜʘʭ  ʉʦʨʛ. ʥʝ ʧʦʤʽʯʝʥʦ. ʋ 

ʙʽʣʴʰʦʩʪʽ ʟʨʘʟʢʽʚ ʢʠʩʣʽ ʙʽʪʫʤʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʝʨʝʚʘʞʘʶʪʴ ʥʘʜ ʥʝʡʪʨʘʣʴʥʠʤʠ. 

ʅʘʡʤʝʥʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʝʡʪʨʘʣʴʥʦʩʪʽ (0,8-3,3) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʘʭ 

ʛʣʠʙʠʥ 1980-2340 ʤ ʪʘ 2440-2625 ʤ, ʜʝ ʫʤʦʚʠ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʙʫʣʠ 

ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ. 

 ʄʘʢʩʠʤʘʣʴʥʠʡ ʩʪʫʧʽʥʴ ʙʽʪʫʤʽʥʽʟʘʮʽʾ ʆʈ ʚʠʟʥʘʯʝʥʦ ʚ ʧʦʨʦʜʘʭ ʽʥʪ. 

1980-2086 ʤ. ɹʽʪʫʤʦʾʜʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʫʪ ʩʪʘʥʦʚʠʪʴ 9-16 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʚ ʦʢʨʝʤʠʭ ʟʨʘʟʢʘʭ ʟ ʮʴʦʛʦ ʽʥʪʝʨʚʘʣʫ ʧʘʨʘʚʪʦʭʪʦʥʥʦʛʦ ʙʽʪʫʤʦʾʜʫ. ɿ 

ʛʣʠʙʠʥʦʶ ʯʘʩʪʢʘ ʥʝʡʪʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʆʈ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 2-5 %, ʘ 

ʥʠʞʯʝ ʚʽʜʤʽʪʢʠ 2670 ʤ ʚʟʘʛʘʣʽ ʻ ʤʝʥʰʦʶ 1 %. ʅʘ ʮʴʦʤʫ ʬʦʥʽ ʚʠʨʽʟʥʷʶʪʴʩʷ 

ʟʨʘʟʢʠ ʟ ʽʥʪʝʨʚʘʣʫ 2768-2781 ʤ, ʚ ʷʢʠʭ ʩʪʫʧʽʥʴ ʙʽʪʫʤʽʥʽʟʘʮʽʾ ʆʈ ʟʨʦʩʪʘʻ ʜʦ 7-9 %. 

ʅʝ ʚʠʢʣʶʯʝʥʦ, ʱʦ ʮʝ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʤʽʛʨʘʮʽʡʥʦʛʦ 
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ʙʽʪʫʤʦʾʜʫ. 

 ɺʠʭʦʜʷʯʠ ʽʟ ʭʽʤʽʢʦ-ʙʽʪʫʤʽʥʦʣʦʛʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʣʝʦʟʦʡʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ ʨʦʟʨʽʟʫ ʩʚ. ʈʘʚʘ-ʈʫʩʴʢʘ-1, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ: 

- ʥʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʉʦʨʛ. (0,5-1,1 %), ʤʘʶʪʴ ʚʽʜʢʣʘʜʠ ʣʫʜʣʦʚʩʴʢʦʛʦ ʷʨʫʩʫ 

ʥʠʞʥʴʦʛʦ ʩʠʣʫʨʫ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 2100-2650 ʤ; 

- ʚʽʜʢʣʘʜʘʤ ʩʠʣʫʨʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʚʝʨʩʴʢʦʶ ʩʝʨʽʻʶ ʥʠʞʥʴʦʛʦ ʜʝʚʦʥʫ, 

ʚʣʘʩʪʠʚʠʡ ʙʽʣʴʰʠʡ ʚʤʽʩʪ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʛʦ ʟʨʦʩʪʘʻ ʫ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ;  

- ʧʦʨʦʜʠ, ʟʙʘʛʘʯʝʥʽ ʉʦʨʛ., ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʨʦʟʯʠʥʥʠʤ ʟʘʣʠʰʢʦʤ ʫ 

ʤʝʞʘʭ 70-80 %; 

- ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʙʽʪʫʤʦʾʜʫ ʫ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ 

ʧʝʨʝʚʘʞʥʦ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʽʡ ʪʘ ʧʽʜʚʠʱʝʥʽʡ ʢʘʪʝʛʦʨʽʷʤ, ʧʨʠ ʮʴʦʤʫ ʧʦʨʦʜʠ 

ʥʠʞʥʴʦʛʦ ʜʝʚʦʥʫ ʤʽʩʪʷʪʴ ʜʝʱʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʍɹ, ʥʽʞ ʚʽʜʢʣʘʜʠ ʩʠʣʫʨʫ; 

- ʩʪʫʧʽʥʴ ʙʽʪʫʤʽʥʽʟʘʮʽʾ ʆʈ ʻ ʧʦʤʽʪʥʦ ʧʽʜʚʠʱʝʥʠʤ ʫ ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʠʭ 

ʚʽʜʢʣʘʜʘʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʫ ʥʠʭ ʧʘʨʘʚʪʦʭʪʦʥʥʦʛʦ ʙʽʪʫʤʦʾʜʫ, 

ʧʨʠʩʫʪʥʽʩʪʴ ʦʩʪʘʥʥʴʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʫ ʧʦʨʦʜʘʭ ʣʫʜʣʦʚʩʴʢʦʛʦ ʷʨʫʩʫ ʚ 

ʽʥʪ. 1980-2085 ʤ; 

- ʟ ʛʣʠʙʠʥʦʶ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʆʈ  ʧʦʩʪʫʧʦʚʦ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʝ ʾʭ ʜʝʩʪʨʫʢʮʽʻʶ ʚ ʫʤʦʚʘʭ ʧʽʟʥʴʦʛʦ 

ʢʘʪʘʛʝʥʝʟʫ ʽ ʤʝʟʦʢʘʪʘʛʝʥʝʟʫ; 

- ʙʽʪʫʤʽʥʦʟʥʽʩʪʴ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʤʘʻ ʧʝʨʝʚʘʞʥʦ ʩʠʥʛʝʥʝʪʠʯʥʫ 

ʧʨʠʨʦʜʫ, ʦʢʨʽʤ ʟʛʘʜʘʥʦʛʦ ʚʠʱʝ ʧʘʨʘʚʪʦʭʪʦʥʥʦʛʦ ʙʽʪʫʤʦʾʜʫ, ʚ ʽʥʪ.  1351-1357 ʤ 

(D1 tv) ʪʘ 2768-2781 ʤ (S1 w) ʚʩʪʘʥʦʚʣʝʥʽ ʩʣʽʜʠ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ ʙʽʪʫʤʦʾʜʫ; 

ʆʩʢʽʣʴʢʠ ʚʤʽʩʪ ʉʦʨʛ. ʫ ʙʽʪʫʤʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʥʠʟʴʢʠʡ (< 0,06 %) ʪʘ ʽʩʪʦʪʥʦ 

ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʛʘʣʴʥʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ (ʊʆʉ), ʪʦ ʥʠʤ ʤʦʞʥʘ 

ʯʘʩʪʢʦʚʦ ʟʥʝʭʪʫʚʘʪʠ, ʚʚʘʞʘʶʯʠ, ʱʦ ʊʆʉ ʨʽʚʥʠʡ ʢʽʣʴʢʦʩʪʽ ʉʦʨʛ.  

      ʉʭʽʜʥʦ-ʃ̔ ʱʠʥʩʴʢʘ ʜʽʣʷʥʢʘ ʪʝʞ ʻ ʩʢʣʘʜʦʚʦʶ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦʾ ʚʠʱʝ 

ʚʠʩʦʢʦʧʝʨʩʧʝʢʪʠʚʥʦʾ ʩʤʫʛʠ, ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʻʜʠʥʝ ʧʦʪʝʥʮʽʡʥʝ ʨʦʜʦʚʠʱʝ 
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ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʪʘ ʨʦʟʪʘʰʦʚʘʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʰʝ ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʦʾ 

ʜʽʣʷʥʢʠ ʫ ʟʦʥʽ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʦʥʦʢʣʽʥʘʣʴʥʦʛʦ ʟʘʥʫʨʝʥʥʷ 

ʩʠʣʫʨʽʡʩʴʢʦʾ ʩʣʘʥʮʝʚʦʾ ʪʦʚʱʽ. ʅʘ ʜʽʣʷʥʮʽ ʧʨʦʙʫʨʝʥʘ ʛʣʠʙʦʢʘ ʧʘʨʘʤʝʪʨʠʯʥʘ ʩʚ. 

ʃ̔ ʱʠʥʩʴʢʘ-1, ʷʢʘ ʨʦʟʢʨʠʣʘ ʚʽʜʢʣʘʜʠ ʚʽʜ ʥʝʦʛʝʥʫ ʜʦ ʢʝʤʙʨʽʶ. 

ʅʘ ʨʠʩ. 3.4, 3.5 ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʉʭʽʜʥʦ-ʃ̔ ʱʠʥʩʴʢʦʾ 

ʜʽʣʷʥʢʠ. ʅʘ ʬʦʥʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʦʥʦʢʣʽʥʘʣʴʥʦʛʦ ʟʘʥʫʨʝʥʥʷ ʧʦʨʽʜ ʫ ʟʘʭʽʜʥʦʤʫ ʽ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʦʩʘʜʦʚʦʾ 

ʪʦʚʱʽ ʩʠʩʪʝʤʦʶ ʨʦʟʨʠʚʥʠʭ ʜʠʩʣʦʢʘʮʽʡ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʛʦ 

ʧʨʦʩʪʷʛʘʥʥʷ, ʷʢʽ ʫʩʢʣʘʜʥʶʶʪʴ ʙʫʜʦʚʫ,  ʫʪʚʦʨʶʶʯʠ ʙʣʦʢʠ ʫ ʚʽʜʢʣʘʜʘʭ  

ʧʨʦʪʝʨʦʟʦʶ ʪʘ ʢʝʤʙʨʽʶ. ʋ ʚʽʜʢʣʘʜʘʭ ʩʠʣʫʨʫ ʪʘ ʜʝʚʦʥʫ ʟ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ ʥʘ 

ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʷʜ ʥʘʩʫʚʥʠʭ ʣʫʩʦʢ, ʨʦʟʜʽʣʝʥʠʭ ʧʦʣʦʛʠʤʠ 

ʧʽʜʢʠʜʦ-ʥʘʩʫʚʘʤʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʽʟ ʧʘʜʽʥʥʷʤ ʧʣʦʱʠʥ 

ʟʤʽʱʫʚʘʯʘ ʥʘ ʟʘʭʽʜïʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ. ʈʦʟʨʠʚʥʽ ʜʠʩʣʦʢʘʮʽʾ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ 

ʝʢʨʘʥʘʤʠ ʜʣʷ ʧʘʩʪʦʢ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʦʛʦ ʪʠʧʫ ʜʣʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʟʦʥʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʫ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱʘʭ. 

ʅʘ ʜʽʣʷʥʮʽ ʧʨʦʙʫʨʝʥʦ ʨʷʜ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʰʫʢʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʚʠʙʦʾ ʷʢʠʭ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ. 

ʃʽʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʽʜʢʣʘʜʽʚ ʥʠʞʥʴʦʛʦ ʜʝʚʦʥʫ ʪʘ 

ʩʠʣʫʨʫ. ʉʚ. ʃʽʱʠʥʩʴʢʘ 1 ʨʦʟʢʨʠʣʘ ʪʠʧʦʚʠʡ ʨʦʟʨʽʟ ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʤʦʨʩʴʢʠʭ 

ʪʝʨʠʛʝʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʩʠʣʫʨʫ ʚ ʽʥʪ. 2278-3537 ʤ ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ 1259 ʤ 

(ʨʠʩ.3.6) ʟʽ ʟʥʘʯʥʠʤʠ ʦʙʩʷʛʘʤʠ ʚʽʜʽʙʨʘʥʦʛʦ ʽʟ ʥʠʭ ʢʝʨʥʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʩʬʦʨʤʫʚʘʪʠ ʧʨʝʜʩʪʘʚʥʠʮʴʢʫ ʢʦʣʝʢʮʽʶ (51 ʟʨʘʟʦʢ) ʪʘ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʽ, ʤʽʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʽ ʪʘ ʧʝʪʨʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʨʠʩ. 3.7, 3.8), [24]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ɻɼʉ  ʨʦʟʨʽʟ ʩʠʣʫʨʫ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ [26-28]. 

      ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ (ʽʥʪ. 2278-2804 ʤ) ʟʘʣʷʛʘʶʪʴ ʘʨʛʽʣʽʪʠ ʩʽʨʦʛʦ 

ʢʦʣʴʦʨʫ, ʧʦʜʝʢʫʜʠ ʧʝʨʝʚʝʨʩʪʚʦʚʘʥʽ ʟ ʘʣʝʚʨʦʣʽʪʘʤʠ ʪʘ ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʪʦʥʢʠʤʠ 

ʧʨʦʧʣʘʩʪʢʘʤʠ (ʜʦ 0,5 ʩʤ) ʛʣʠʥʠʩʪʠʭ ʚʘʧʥʷʢʽʚ. ʐʘʨʫʚʘʪʽʩʪʴ ʾʭ ʥʝʧʨʘʚʠʣʴʥʘ, ʟ 
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ʦʟʥʘʢʘʤʠ ʚʥʫʪʨʽʰʥʴʦʧʣʘʩʪʦʚʦʛʦ ʟʤʠʥʘʥʥʷ. ʅʘ ʧʣʦʱʠʥʘʭ ʥʘʰʘʨʫʚʘʥʥʷ ʥʘʷʚʥʽ 

ʜʨʽʙʥʽ ʣʫʩʢʠ ʩʣʶʜʠ, ʚ ʘʣʝʚʨʦʣʽʪʘʭ ʪʨʘʧʣʷʶʪʴʩʷ ʥʝʚʝʣʠʢʽ ʢʘʪʫʥʠ ʘʨʛʽʣʽʪʽʚ. 

ʇʨʦʰʘʨʢʠ ʘʨʛʽʣʽʪʽʚ ʧʦʤʽʨʥʦ ʧʽʨʠʪʠʟʦʚʘʥʽ. 

      ʂʝʨʥ ʟ ʽʥʪ. 2755-2804 ʤ ʨʦʟʙʠʪʠʡ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʩʫʙʚʝʨʪʠʢʘʣʴʥʠʭ 

ʪʨʽʱʠʥ, ʟʘʧʦʚʥʝʥʠʭ ʙʽʣʠʤ ʢʘʣʴʮʠʪʦʤ. ʉʝʨʝʜʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ (ʽʥʪ. 2804-3020 

ʤ) ʩʢʣʘʜʝʥʘ ʘʨʛʽʣʽʪʘʤʠ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʤʘʩʠʚʥʠʤʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʤʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʰʘʨʫʚʘʪʠʤʠ ʛʽʜʨʦʩʣʶʜʠʩʪʠʤʠ. ʅʘ ʧʣʦʱʠʥʘʭ ʥʘʚʝʨʩʪʚʫʚʘʥʴ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʆʈ ʪʘ ʧʽʨʠʪʠʟʘʮʽʷ ʫ ʚʠʛʣʷʜʽ ʜʨʽʙʥʠʭ ʟʝʨʝʥ 

ʘʙʦ ʪʦʥʢʠʭ ʧʨʦʞʠʣʢʽʚ ʧʽʨʠʪʫ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʧʣʦʱʠʥʘʭ ʥʘʚʝʨʩʪʚʫʚʘʥʴ ʚʠʜʥʦ 

ʢʦʨʦʪʢʽ (ʜʦ 1-1,5 ʤʤ) ʚʽʜʢʨʠʪʽ ʤʽʢʨʦʪʨʽʱʠʥʠ. 

 ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ ʩʠʣʫʨʫ (ʽʥʪ. 3020-3537 ʤ) ʩʢʣʘʜʝʥʘ ʘʨʛʽʣʽʪʘʤʠ 

ʯʦʨʥʠʤʠ ʤʘʩʠʚʥʠʤʠ ʛʽʜʨʦʩʣʶʜʠʩʪʠʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʤʽʢʨʦʰʘʨʫʚʘʪʠʤʠ, 

ʣʽʥʟʦʚʠʜʥʦʰʘʨʫʚʘʪʠʤʠ, ʟʙʘʛʘʯʝʥʠʤʠ ʚʫʛʣʝʬʽʢʦʚʘʥʦʶ ʆʈ, ʱʦ ʦʙʣʷʤʦʚʫʻ 

ʤʽʢʨʦʣʽʥʟʦʯʢʠ ʛʽʜʨʦʩʣʶʜʠ. ʋ ʧʦʨʦʜʽ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʩʽʷʥʘ ʘʣʝʚʨʠʪʦʚʘ ʬʨʘʢʮʽʷ. 

ʉʪʨʫʢʪʫʨʥʽ ʪʘ ʪʝʢʩʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʢʦʩʘ ʰʘʨʫʚʘʪʽʩʪʴ, ʟʤʽʥʘ ʪʦʚʱʠʥ 

ʧʨʦʰʘʨʢʽʚ ʘʣʝʚʨʦʣʽʪʽʚ, ʛʨʫʜʢʫʚʘʪʽʩʪʴ) ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʚʽʜʢʣʘʜʠ ʚʝʨʭʥʴʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʬʦʨʤʫʚʘʣʠʩʷ ʫ ʜʦʩʠʪʴ ʘʢʪʠʚʥʦʤʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘ ʩʝʨʝʜʥʴʦʾ ʪʘ 

ʥʠʞʥʴʦʾ ʯʘʩʪʠʥ ï ʚ ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʦʛʦ ʩʧʦʢʽʡʥʦʛʦ ʧʘʣʝʦʙʘʩʝʡʥʫ (ʛʦʨʠʟʦʥʪʘʣʴʥʘ 

ʰʘʨʫʚʘʪʽʩʪʴ, ʧʝʣʽʪʦʚʘ ʪʝʢʩʪʫʨʘ). 

ɿʘ ʜʘʥʠʤʠ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 45 ʟʨʘʟʢʽʚ [29] ʘʙʩʦʣʶʪʥʘ 

ʧʦʨʠʩʪʽʩʪʴ ʘʨʛʽʣʽʪʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,2-4,1 %  ʧʨʠ ʩʝʨʝʜʥʽʡ 1,5% (ʨʠʩ. 3.9), 

ʚ̔ ʜʢʨʠʪʘ ʧʦʨʠʩʪʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,33-4,15 % (ʪʘʙʣ. 3.2)  ʇʨʦʥʠʢʥʽʩʪʴ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʤʝʞʽ ʨʦʟʜʽʣʴʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʥʘʷʚʥʠʭ ʚ ʋʢʨʘʾʥʽ ʤʝʪʦʜʠʢ ʪʘ 

ʘʧʘʨʘʪʫʨʠ ï ʤʝʥʰʝ 0,01 ʤʢʤ2˖10-3. ɼʫʞʝ ʚʘʞʣʠʚʦʶ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʥʘʥʦʤʘʩʰʪʘʙʽ, ʘʣʝ ʥʘ ʞʘʣʴ ʪʘʢʝ ʣʘʙʦʨʘʪʦʨʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚ ʋʢʨʘʾʥʽ 

ʚʽʜʩʫʪʥʻ.  

ɺʤʽʩʪ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʷʛʘʻ 20 %. ʅʘʡʤʝʥʰʘ ʦʙôʻʤʥʘ ʚʘʛʘ 

(2,64-2,70 ʛ/ʩʤ3) ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʘʨʛʽʣʽʪʽʚ ʽʟ ʚʤʽʩʪʦʤ ʚʫʛʣʝʬʽʢʦʚʘʥʦʾ ʨʝʯʦʚʠʥʠ, ʘ 
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ʥʘʡʙʽʣʴʰʘ (2,75-2,8 ʛ/ʩʤ3) ï ʜʣʷ ʘʨʛʽʣʽʪʽʚ ʤʘʩʠʚʥʠʭ ʛʽʜʨʦʩʣʶʜʠʩʪʠʭ ʟ 

ʚʢʣʶʯʝʥʥʷʤʠ ʧʽʨʠʪʫ. 

      ɿʘ ʜʘʥʠʤʠ ɻɼʉ ʨʦʟʨʽʟ ʩʣʘʙʦʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ, ʧʨʠʨʦʜʥʘ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ 

ʚʽʜʢʣʘʜʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 9-18 ʤʢʈ/ʛʦʜ, ʧʦʟʽʨʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ 20-154 

ʆʤʤ, ʽʥʪʝʨʚʘʣʴʥʠʡ ʯʘʩ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʭʚʠʣʴ 126-365 ʤʢʩ/ʤ (ʨʠʩ. 

3.10). 

      ɿʘ ʜʘʥʠʤʠ ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ, ʭʽʤʽʯʥʦʛʦ ʪʘ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʽʚ, ʟʨʘʟʢʠ ʻ  

ʟʜʝʙʽʣʴʰʦʛʦ ʢʘʨʙʦʥʘʪʚʤʽʩʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʤʝʨʛʝʣʷʤʠ ʪʘ ʘʣʝʚʨʦʣʽʪʘʤʠʤ.  

ɺʤʽʩʪ ʢʨʝʤʥʝʟʝʤʫ ʩʪʘʥʦʚʠʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ 50 % ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ.   

ɿʘ ʜʘʥʠʤʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ (ʪʘʙʣ. 3.4), ʚ ʧʨʦʙʘʭ ʟ ʮʽʻʾ ʧʣʦʱʽ 

ʟʘʬʽʢʩʦʚʘʥʠʡ ʧʦʤʽʨʥʠʡ ʚʤʽʩʪ ʤʘʡʞʝ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʣʠʩʷ, ʷʢʠʡ ʫ 

ʮʽʣʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʬʦʥʦʚʦʤʫ. ɺʠʢʣʶʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʧʨʦʙʘ 44-ʃɯ (ʚʤʽʩʪ V ʜʦ 

0,02 %, ʱʦ ʜʝʱʦ ʧʝʨʝʚʠʱʫʻ ʢʣʘʨʢʦʚʽ ʟʥʘʯʝʥʥʷ).  ʅʘʡʢʨʘʱʝ ʚʠʚʯʝʥʘ ʧʨʦʙʘ 

41-ʃɯ (ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʘ ʩʠʣʫʨʽʡʩʴʢʦʾ ʪʦʚʱʽ, ʨʠʩ. 3.6), ʜʣʷ ʷʢʦʾ ʚʠʢʦʥʘʥʠʡ ʚʝʩʴ 

ʢʦʤʧʣʝʢʩ ʘʥʘʣʽʟʽʚ. ɿʦʢʨʝʤʘ, ʟʘ ʜʘʥʠʤʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʚ ʥʽʡ ʤʽʩʪʠʪʴʩʷ 2,27 % 

ʉʦʨʛ. ʪʘ 13,2 % ʉʆ2. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʨʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 21 ʧʨʦʙʠ ʩʚ. ʃʽʱʠʥʩʴʢʦʾ 1 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ ʊʆʉ  ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,75 % 1,53% (ʜʦ 2,27 %, ʧʨʦʙʘ 

41-ʃɯ) ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ 1,22% (ʪʘʙʣ. 3.5).  

ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʊʆʉ ʫ ʛʘʟʦʥʦʩʥʠʭ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱʘʭ ʧʦʚʠʥʝʥ ʩʢʣʘʜʘʪʠ 

0,5-1,0 %. ɿʦʢʨʝʤʘ, ʩʣʘʥʮʽ ʩʠʣʫʨʩʴʢʦʛʦ ʚʽʢʫ ʫ ʉʐɸ ʤʘʶʪʴ ʚʤʽʩʪ ʊʆʉ ʚʽʜ 1 ʜʦ 3 

%. ʇʝʨʩʧʝʢʪʠʚʥʦ ʛʘʟʦʥʦʩʥʽ ʩʣʘʥʮʽ ʇʦʣʴʱʽ ʩʠʣʫʨʽʡʩʴʢʦʛʦ ʚʽʢʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʊʆʉ ʚʽʜ 1 ʜʦ 6 %.  

ʆʜʝʨʞʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʪʝʨʤʦʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʩʪʘʪʥʽʡ ʚʤʽʩʪ ʊʆʉ ʫ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʜʦʩʣʽʜʞʝʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ. 

      ɼʦʩʣʽʜʞʝʥʦ ʪʘʢʦʞ 2 ʟʨʘʟʢʠ ʘʨʛʽʣʽʪʽʚ ʦʨʜʦʚʠʮʴʢʦʛʦ ʚʽʢʫ ʟ ʽʥʪʝʨʚʘʣʽʚ 

3750-3753 ʪʘ 3800-3803 ʤ. ʇʦʨʦʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 
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ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʩʢʽʣʴʢʠ ʾʭ ʥʝʨʦʟʯʠʥʥʠʡ ʟʘʣʠʰʦʢ ʩʪʘʥʦʚʠʪʴ 88-93 %. 

ɺʤʽʩʪ ʉʦʨʛ. ʚ ʥʠʭ ʻ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ ï 0,6-0,7 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʙʢʣʘʨʢʘʤ ʜʣʷ 

ʘʨʛʽʣʽʪʽʚ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʙʽʪʫʤʦʾʜʫ ʚ ʧʦʨʦʜʘʭ (0,013-0,015 %) 

ʥʘʣʝʞʠʪʴ ʜʦ ʥʠʟʴʢʦʾ ʢʘʪʝʛʦʨʽʾ ʦʮʽʥʶʚʘʣʴʥʦʾ ʰʢʘʣʠ; ʢʠʩʣʽ ʙʽʪʫʤʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʫʜʚʽʯʽ ʧʝʨʝʚʘʞʘʶʪʴ ʥʝʡʪʨʘʣʴʥʽ. ʅʠʟʴʢʠʤ ʻ ʽ ʩʪʫʧʽʥʴ ʙʽʪʫʤʽʥʽʟʘʮʽʾ ʆʈ ï ʚʤʽʩʪ 

ʚʽʜʥʦʚʣʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 1,4-2 %. ɺʨʘʭʦʚʫʶʯʠ ʥʘʚʝʜʝʥʽ 

ʧʦʢʘʟʥʠʢʠ ʪʘ ʟʥʘʯʥʫ ʛʣʠʙʠʥʫ ʟʘʣʷʛʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʨʽʜ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʩʠʥʛʝʥʝʪʠʯʥʫ ʧʨʠʨʦʜʫ ʾʭ ʙʽʪʫʤʽʥʦʟʥʦʩʪʽ ʪʘ ʟʘʣʠʰʢʦʚʠʡ ʭʘʨʘʢʪʝʨ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʙʽʪʫʤʦʾʜʫ, ʷʢʠʡ ʧʽʜʜʘʚʩʷ ʨʫʡʥʘʮʽʾ ʚ ʞʦʨʩʪʢʠʭ ʪʝʨʤʦʙʘʨʠʯʥʠʭ 

ʫʤʦʚʘʭ ʤʝʪʘʛʝʥʝʟʫ. ʆʩʢʽʣʴʢʠ ʚʤʽʩʪ ʙʽʪʫʤʦʾʜʽʚ ʫ ʟʨʘʟʢʘʭ ʦʨʜʦʚʠʢʫ ʻ ʥʠʟʴʢʠʤ (< 

0,04 %), ʪʦ ʢʽʣʴʢʽʩʪʶ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʚ ʾʭ ʩʢʣʘʜʽ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ ʽ 

ʧʨʠʡʥʷʪʠ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʦʨʛʘʥʽʯʥʠʡ ʚʫʛʣʝʮʴ (ʊʆʉ) ʨʽʚʥʠʡ ʚʤʽʩʪʫ ʉʦʨʛ. 

      ʋ ʩʢʣʘʜʽ ʣʝʪʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʬʣʶʾʜʥʠʭ ʚʢʣʶʯʝʥʴ ʫ ʤʽʥʝʨʘʣʘʭ ʽ ʟʘʢʨʠʪʠʭ 

ʧʦʨ ʘʨʛʽʣʽʪʽʚ ʜʦʩʣʽʜʞʝʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʟʘ ʨʦʟʨʽʟʦʤ ʩʚ. ʃʽʱʠʥʩʴʢʘ-1 ʜʦʤʽʥʫʻ ʤʝʪʘʥ 

(ʜʦ 100 ʦʙ. %). ʇʨʦʪʝ, ʥʘ ʛʣʠʙʰʠʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʷʚʣʷʻʪʴʩʷ ʝʪʘʥ, ʜʽʦʢʩʠʜ 

ʚʫʛʣʝʮʶ, ʘ ʪʘʢʦʞ ʘʟʦʪ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʘʨʠ ʚʦʜʠ, ʱʦ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ñʩʫʭʽʩʪʴò (ʤʘʣʦʚʦʜʥʽʩʪʴ) ʥʘʷʚʥʠʭ ʚ ʘʨʛʽʣʽʪʦʚʽʡ ʪʦʚʱʽ 

ʚʫʛʣʝʚʦʜʥʝʚʤʽʩʪʥʠʭ ʩʠʩʪʝʤ. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʥʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʫ ʩʠʣʫʨʽʡʩʴʢʽʡ 

ʩʣʘʥʮʝʚʽʡ ʪʦʚʱʽ ʽʩʥʫʚʘʣʠ ʫʤʦʚʠ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (ʜʦ 2,27%) ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʾ ʫ ʚʫʛʣʝʚʦʜʥʽ (ʩʣʘʥʮʝʚʠʡ ʛʘʟ) 

ʥʘ ʩʪʘʜʽʾ ʢʘʪʘʛʝʥʝʟʫ.   

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʨʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 21 ʧʨʦʙʠ ʩʚ. ʃʽʱʠʥʩʴʢʦʾ 1 ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʚʤʽʩʪ ʊʆʉ  ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,75 % 1,53% (ʨʠʩ. 3.11) (ʜʦ 2,27 %, ʧʨʦʙʘ 41-ʃɯ) 

ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ 1,22% (ʪʘʙʣ. 3.5). 
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ʈʠʩ. 3.4 ʉʪʨʫʢʪʫʨʥʘ ʢʘʨʪʘ ʧʦ ʩʝʡʩʤʽʯʥʦʤʫ ʛʦʨʠʟʦʥʪʫ ɭ (ʧʦʢʨʽʚʣʷ ʢʝʤʙʨʽʶ) [25]. 
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 ʈʠʩ. 3.5 ʉʝʡʩʤʦʛʝʦʣʦʛʽʯʥʽ ʨʦʟʨʽʟʠ 45245704 (ʘ) ʪʘ 51245204 (ʙ) [25]. 
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ʈʠʩ. 3.6 ʉʚ. ʃʽʱʠʥʩʴʢʘ-1. ʇʨʦʤʠʩʣʦʚʦ-ʛʝʦʬʽʟʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ [25]. 
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ʘ    ʙ 
ʘ ï ʟʨʘʟʦʢ 66, ʙ ï ʟʨʘʟʦʢ ʃ-69.  

ʈʠʩ. 3.7 ɻʨʘʧʪʦʣʽʪʦʚʽ ʘʨʛʽʣʽʪʠ ʩʠʣʫʨʽʡʩʴʢʦʛʦ ʚʽʢʫ (ʃʽʱʠʥʩʴʢʘ-1) [29]. 
 

 

 

 
ʘ  ʙ 

 

 
ʚ  

 
ʛ  

ʜ  ʝ  

 
  ʘ ï ʧʝʨʝʰʘʨʫʚʘʥʥʷ ʘʨʛʽʣʽʪʫ ʟ ʘʣʝʚʨʦʣʽʪʦʤ ʽʟ ʩʠʩʪʝʤʦʶ ʪʨʽʱʠʥ, ʚʠʧʦʚʥʝʥʠʭ 

ʢʘʣʴʮʠʪʦʤ ʪʘ ʢʚʘʨʮʦʤ, ʽʥʪ. 2755-2804 ʤ; ʙ ï ʪʨʽʱʠʥʘ ʚ ʘʨʛʽʣʽʪʽ, ʽʥʪ. 2800-2804 ʤ, 45ʭ; ʚ ï 

ʘʨʛʽʣʽʪ, ʽʥʪ. 2998-3003 ʤ; ʛ ï ʚʽʜʢʨʠʪʽ ʤʽʢʨʦʪʨʽʱʠʥʠ ʚ ʘʨʛʽʣʽʪʽ, ʽʥʪ. 2998-3003 ʤ, 45ʭ; ʜ ï 

ʘʨʛʽʣʽʪ, ʽʥʪ. 3402-3406 ʤ; ʝ ï ʘʨʛʽʣʽʪ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʆʈ, ʽʥʪ. 3402-3406 ʤ, 45ʭ. 

ʈʠʩ. 3.8 ʇʦʨʦʜʠ ʩʠʣʫʨʽʡʩʴʢʦʛʦ ʚʽʢʫ ʩʚ. ʃʽʱʠʥʩʴʢʘ-1 [29]. 
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ʊʘʙʣ. 3.2 ʂʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ ʩʚ. ʃʽʱʠʥʩʴʢʘ-1 
 

 ̄

ʟʨ. 
ɯʥʪʝʨʚʘʣ ɺʽʢ ʇʦʨʦʜʘ 

ɺʽʜʢʨʠʪʘ 

ʧʦʨʠʩʪʽʩʪʴ 

ʆʙôʻʤʥʘ ʚʘʛʘ, 

ʛ/ʩʤ3 

ʂʘʨʙʦʥʘʪʥʽʩʪ

ʴ, % 

1 2149ï2156 D1 ɸʣʝʚʨʦʣʽʪ 0,70 2,73 0 

2 ñ  ɸʣʝʚʨʦʣʽʪ 1,30 2,68 0 

6 ñ  ɸʣʝʚʨʦʣʽʪ 1,80  0 

7 ñ  ɸʨʛʽʣʽʪ 0,90 2,74 0 

8 ñ  ɸʨʛʽʣʽʪ 1,22 2,71 0 

9 ñ  ɸʨʛʽʣʽʪ 0,50 2,73 0 

3 2184ï2189  ɸʨʛʽʣʽʪ 1,62 2,71 0 

4 ñ  ɸʨʛʽʣʽʪ 1,87 2,72 0 

10 ñ  ɸʣʝʚʨʦʣʽʪ 2,11 2,68 0 

11 ñ  ɸʣʝʚʨʦʣʽʪ 2,71 2,64 0 

12 ñ  ɸʣʝʚʨʦʣʽʪ 1,65 2,75 0 

13 ñ  ɸʣʝʚʨʦʣʽʪ 1,91 2,74 0 

14 ʃ 2251ï2256  ɸʣʝʚʨʦʣʽʪ 2,21 2,70 0 

15 ʃ ñ  ɸʣʝʚʨʦʣʽʪ 1,82 2,72 0 

16 ʃ ñ  ɸʨʛʽʣʽʪ 1,49 2,74 0 

17 ʃ ñ  ɸʨʛʽʣʽʪ 1,67 2,73 0 

18 ʃ 2501ï2506 S ɺʘʧʥʷʢ 3,41 2,78 14 

19 ʃ ñ  ɸʨʛʽʣʽʪ 2,08 2,73 9 

20 ʃ 2501ï2506  ɸʨʛʽʣʽʪ 3,41 2,72 24 

21 ʃ ñ  ɸʨʛʽʣʽʪ 4,15 2,73 21 

22 ʃ ñ  ɸʨʛʽʣʽʪ 2,19 2,72 1 

23 ʃ ñ  ɸʨʛʽʣʽʪ 1,73 2,74 5 

24 ʃ ñ  ɸʨʛʽʣʽʪ 2,01 2,72 6 

25 ʃ ñ  ɸʨʛʽʣʽʪ 2,26 2,71 41 

26 ʃ ñ  ɸʨʛʽʣʽʪ 3,01 2,73 12 

27 ʃ 2550ï2554  ɸʨʛʽʣʽʪ 1,72  7 

28 ʃ ñ  ɸʨʛʽʣʽʪ 2,08  9 

29 ʃ ñ  ɸʨʛʽʣʽʪ 1,43 2,76 2 

30 ʃ ñ  ɺʘʧʥʷʢ 1,18  15 

31 ʃ ñ  ɺʘʧʥʷʢ 0,65 2,75 2 

32 ʃ 2650ï2656  ɸʨʛʽʣʽʪ 3,42 2,72 7 

33 ʃ ñ  ɸʨʛ̔ʣʽʪ 2,99 2,73 12 

34 ʃ ñ  ɸʨʛʽʣʽʪ 2,50 2,74 5 

35 ʃ 2701ï2705  ɸʨʛʽʣʽʪ 0,66 2,75 0 

36 ʃ ñ  ɸʨʛʽʣʽʪ 1,10 2,77 3 

37 ʃ ñ  ɸʨʛʽʣʽʪ 1,67 2,74 2 

5 2750ï2755  ɸʨʛʽʣʽʪ 2,13 2,75 1 

38 ʃ 2750ï2755  ɸʨʛʽʣʽʪ 1,21 2,72 6 

39 ʃ ñ  ɸʨʛʽʣʽʪ 0,47 2,74 1 

40 ʃ ñ  ɸʨʛʽʣʽʪ 1,02 2,78 1 

41 ʃ ñ  ɸʨʛʽʣʽʪ 0,98 2,75 1 

42 ʃ ñ  ɸʨʛʽʣʽʪ 1,72 2,75 3 

43 ʃ 2800ï2804  ɸʨʛʽʣʽʪ 1,05 2,79 2 

44 ʃ ñ  ɸʨʛʽʣʽʪ 1,47  3 

45 ʃ ñ  ɸʨʛʽʣʽʪ 0,32 2,78 2 

46 ʃ ñ  ɸʨʛʽʣʽʪ 2,01 2,73 12 

47 ʃ ñ  ɸʨʛʽʣʽʪ 1,93 2,74 2 

48 ʃ ñ  ɸʨʛʽʣʽʪ 1,36 2,73 12 

49 ʃ ñ  ɸʣʝʚʨʦʣʽʪ 1,27 2,75 11 

50 ʃ 2900ï2905  ɸʨʛʽʣʽʪ 0,51 2,75 2 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.2 
51 ʃ ñ  ɸʨʛʽʣʽʪ 0,89 2,75 3 

52 ʃ ñ  ɺʘʧʥʷʢ 0,76 2,76 5 

53ʃ 2950ï2955  ɺʘʧʥʷʢ 1,02 2,76 2 

54 ʃ ñ  ɺʘʧʥʷʢ 1,33 2,76 2 

55 ʃ 2998ï3003  ɺʘʧʥʷʢ 1,11 2,77 7 

56 ʃ ñ  ɺʘʧʥʷʢ 1,55 2,75 7 

57 ʃ 3050ï3056  ɸʨʛʽʣʽʪ 2,07 2,76 10 

58 ʃ ñ  ɸʨʛʽʣʽʪ 0,77 2,76 6 

59 ʃ 3402ï3406  ɸʨʛʽʣʽʪ 0,33 2,72 5 

60 ʃ ñ  ɸʨʛʽʣʽʪ, ʘʣʝʚʨʦʣʽʪ 1,57 2,73 4 

61 ʃ ñ  ɸʨʛʽʣʽʪ 1,02 2,72 13 

62 ʃ ñ  ɸʨʛʽʣʽʪ 0,37 2,71 8 

63 ʃ ñ  ɸʨʛʽʣʽʪ 0,21 2,72 7 

64 ʃ ñ  ɸʨʛʽʣʽʪ 1,41 2,70 5 

65 ʃ ñ  ɸʨʛʽʣʽʪ 0,92 2,73 7 

66 ʃ 3450ï3454  ɸʨʛʽʣʽʪ 0,76 2,73 8 

67 ʃ ñ  ɸʨʛʽʣʽʪ, ʘʣʝʚʨʦʣʽʪ 0,63 2,71 13 

68 ʃ ñ  ɸʨʛʽʣʽʪ 1,32 2,71 12 

69 ʃ 3500ï3504  ɸʨʛʽʣʽʪ 1,17 2,72 14 

70 ʃ ñ  ɸʨʛʽʣʽʪ 0,66 2,72 7 

71 ʃ ñ  ɸʨʛʽʣʽʪ 0,83 2,73 4 

72 ʃ 3551ï3556 O ɸʨʛʽʣʽʪ 1,43 2,70 10 

73 ʃ ñ  ɸʨʛʽʣʽʪ 0,50 2,72 10 

74 ʃ ñ  ɸʨʛʽʣʽʪ 1,04 2,75 6 

75 ʃ 3600ï3603  ɸʨʛʽʣʽʪ 0,59 2,73 8 

76 ʃ 3600ï3603  ʄʝʨʛʝʣʴ 0,48 2,70 10 

77 ʃ ñ  ʄʝʨʛʝʣʴ 0,32 2,74 8 

78 ʃ 3654ï3662  ɺʘʧʥʷʢ 0,26 2,74 41 

79 ʃ ñ  ɺʘʧʥʷʢ 0,53 2,73 12 

80 ʃ ñ  ɺʘʧʥʷʢ 0,84 2,74 13 

81 ʃ 3700ï3704  ɺʘʧʥʷʢ 1,19 2,74 15 

82 ʃ ñ  ɺʘʧʥʷʢ 0,33 2,74 22 

83 ʃ ñ  ɺʘʧʥʷʢ 0,57 2,81 14 

84 ʃ 3750ï3753 ɭ ɸʣʝʚʨʦʣʽʪ 0,46 2,82 0 

85 ʃ ñ  ɸʣʝʚʨʦʣʽʪ 0,50 2,82 0 

86 ʃ 3800ï3803  ɸʣʝʚʨʦʣʽʪ 0,92 2,76 0 

87 ʃ ñ  ɸʣʝʚʨʦʣʽʪ 0,63 2,77 0 

88 ʃ ñ  ɸʣʝʚʨʦʣʽʪ 0,66 2,78 0 

89 ʃ 3845ï3850  ʇʽʩʢʦʚʠʢ 1,21 2,63 0 

90 ʃ ñ  ʇʽʩʢʦʚʠʢ 1,35 2,65 0 

91 ʃ ñ  ʇʽʩʢʦʚʠʢ 0,33 2,65 0 
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 ʆʯʽʢʫʚʘʥʠʡ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ
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ʈʠʩ. 3.9 ɻʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʽʚ ʘʙʩʦʣʶʪʥʦʾ ʧʦʨʠʩʪʦʩʪʽ (ʘ) ʪʘ ʧʠʪʦʤʦʾ ʚʘʛʠ 

ʧʦʨʦʜʠ (ʙ) ʘʨʛʽʣʽʪʽʚ ʩʠʣʫʨʫ ʩʚ. ʃʽʱʠʥʩʴʢʘ-1 [29]. 
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ʈʠʩ. 3.10 ɻʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʽʚ ʛʝʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʨʛʽʣʽʪʽʚ ʩʠʣʫʨʫ ʩʚ. 

ʃʽʱʠʥʩʴʢʘ-1 [29]. 
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ʊʘʙʣ. 3.3 ʈʝʟʫʣʴʪʘʪʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʙ (ʩʚ. ʃʽʱʠʥʩʴʢʘ-1) [91]. 

ˉ ʧʨ. SiO2 ɸ12O3 FeO Fe2O3 ʊiO2 ʄnʆ ʈ2O5 ʉʘʆ MgO 

39-ʃɯ 55,85 17,14 3,16 4,26 0,69 0,13 0,21 3,64 2,42 

41-ʃɯ 42,15 13,98 5,75 0,88 0,63 0,21 0,09 11,06 3,75 

55-ʃɯ 47,83 16,80 2,99 4,18 0,57 0,09 0,20 6,94 3,40 

61-ʃɯ 48,81 15,23 2,13 4,17 0,50 0,04 0,12 7,17 3,86 

69-ʃɯ 50,80 14,25 1,53 3,20 0,55 0,04 0,16 9,42 1,92 

ˉ ʧʨ. ʂ2O Na2O SO3 ʩʫʣ. Sʧip ɺʄʇ ʉʫʤʘ CO2 ʢʘʨʙ. ʅ20
- ʉʦʨʛ. 

39-ʃɯ 3,53 1,05 0,11 0,73 6,56 99,58  0,37  

41-ʃɯ 2,16 0,72 <0,1 0,58 17,77 99,51 13,2 0,20 2,27 

55-ʃɯ 3,95 0,77 0,05 0,57 11,01 99,57  0,44  

61-ʃɯ 3,98 0,97 0,21 1,16 11,55 99,56  0,10  

69-ʃɯ 4,37 1,16 0,18 0,86 11,92 99,85  0,20  

 

ʊʘʙʣ. 3.4 ɺʤʽʩʪ ʤʽʢʨʦʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ (ʩʚ. ʃʽʱʠʥʩʴʢʘ-1) 

[29]. 

ʇʨʦʙʘ 
ɺʘ Be As ʊʝ Hg Sc ʈ Sb Ge ɸu Pt 

10-2 10-4 10-2 10-2 10-2 10-4 10-1 10-3 10-4 10-4 10-3 

39-ʃɯ 3 <5 <10 <1 <3 1 0,6 <3 <1 <2 <1 

41-ʃɯ 4 <5 <10 <1 <3 0,6 <0,5 <3 <1 <2 <1 

42-ʃɯ 3 <5 <10 <1 <3 1 0,6 <3 <1 <2 <1 

43-ʃɯ 3 <5 <10 <1 <3 0,8 0,6 <3 <1 <2 <1 

44-ʃɯ 3 <5 <10 <1 <3 0,6 0,5 <3 <1 <2 <1 

 

ʇʨʦʙʘ 
ʉʛ ʊʘ ʊɯ ʈʔ U Th ʊ ̔ ʄn W Ga Nb Ni 

10-3 10-2 10-2 10-3 10-2 10-2 10-1 10-2 10-3 10-3 10-3 10-3 

39-ʃɯ 6 <1 <0,5 2 <3 <1 2 4 <5 2 1 4 

41-ʃɯ 6 <1 <0,5 2 <3 <1 1,5 5 <5 2 1 3 

42-ʃɯ 8 <1 <0,5 2 <3 <1 2 3 <5 2 1,5 3 

43-ʃɯ 6 <1 <0,5 2 <3 <1 2 3 <5 2 1,5 3 

44-ʃɯ 6 <1 <0,5 2 <3 <1 2 2 <5 2 <1 4 

 

ʇʨʦʙʘ 
ɺ ̔ ʉʝ La Y Yb Hf Mʦ Sn V Li  Cd ʉu 

10-3 10-2 10-3 10-3 10-4 10-2 10-4 10-4 10-3 10-3 10-3 10-3 

39-ʃɯ 0,1 <2 <5 1 1 <1 1 3 10 4 <1 3 

41-ʃɯ 0,1 <2 <5 1 1 <1 1 2 8 3 <1 2 

42-ʃɯ 0,1 <2 <5 1 1 <1 5 3 8 4 <1 3 

43-ʃɯ 0,1 <2 <5 1 1,5 <1 6 3 10 4 <1 3 

44-ʃɯ 0,1 <2 <5 1 1 <1 5 2 20 4 <1 3 

 

ʇʨʦʙʘ 
Ag Zn Nʘ Sr Co Zʛ Si ɸl Mg ʉʘ Fe In 

10-4 10-3 % 10-2 10-3 10-3 % % % % % 10-3 

39-ʃɯ <0,1 6 0,8 <3 3 10 15 ʙ 0,8 4 4 <1 

41-ʃɯ <0,1 4 0,6 <3 2 8 10 5 1 6 4 <1 

42-ʃɯ <0,1 6 0,8 <3 2 10 20 5 1 5 4 <1 

43-ʃɯ 0,1 6 0,8 <3 2 10 15 5 1 6 4 <1 

44-ʃɯ 0,4 6 1 <3 2 10 15 5 1 6 4 <1 
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ʊʘʙʣ. 3.5 ɺʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (ʊʆʉ), %. 

 ̄ ɿʨʘʟʦʢ <1200ʉ 120ï3000ʉ 300ï3900ʉ 390ï5500ʉ TOC 

5 ʃʽ-ɦ5 0,28881 0,19014 0,05382 0,92777 1,46054 

6 ʃʽ-ɦ32 0,20336 0,13184 0,05726 1,00482 1,39728 

7 ʃʽ-ɦ37 0,21568 0,18434 0,05857 0,94518 1,40377 

8 ʃʽ-ɦ38 0,13659 0,13870 0,05387 0,96215 1,29131 

9 ʃʽ-ɦ39 0,10508 0,11356 0,03955 0,80939 0,96250 

10 ʃʽ-ɦ40 0,20553 0,13757 0,03446 0,73568 0,90771 

11 ʃʽ-ɦ41 0,18909 0,11004 0,02887 0,61808 0,75699 

12 ʃʽ-ɦ42 0,28400 0,14877 0,04309 0,77413 0,96599 

13 ʃʽ-ɦ43 0,28144 0,15914 0,05194 1,04027 1,53279 

14 ʃʽ-ɦ44 0,04782 0,11693 0,05402 0,79788 0,96883 

15 ʃʽ-ɦ47 0,25155 0,15393 0,05692 0,97901 1,44141 

16 ʃʽ-ɦ51 0,16257 0,21515 0,08910 0,84177 1,30859 

17 ʃʽ-ɦ56 0,14583 0,19320 0,05483 0,71788 1,11174 

18 ʃʽ-ɦ58 0,29428 0,19494 0,05351 0,84413 1,38686 

19 ʃʽ-ɦ65 0,06476 0,15209 0,14429 0,9513 1,31244 

20 ʃʽ-ɦ66 0,16723 0,15545 0,05838 0,86958 1,25064 

21 ʃʽ-ɦ70 0,02789 0,10137 0,05636 0,82978 1,01540 

 
 

 ʆʯʽʢʫʚʘʥʠʡ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ

0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,3 1,4 1,5 1,6
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ʈʠʩ. 3.11 ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʚʝʣʠʯʠʥʠ ʊʆʉ ʜʣʷ ʘʨʛʽʣʽʪʽʚ ʩʠʣʫʨʫ ʩʚ. 

ʃʽʱʠʥʩʴʢʘ-1 [25]. 



 166 

 3.2  ʇʝʨʩʧʝʢʪʠʚʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ 

    

ɺʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʧʠʪʘʥʥʷ  ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʚ ɼɼɿ 

ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʛʘʟʫ ʪʘʢ ʟʚʘʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʙʘʩʝʡʥʦʚʦʛʦ ʪʠʧʫ [21]. ʅʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʥʘʷʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʤʠ ʚʠʟʥʘʯʝʥʽ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʥʠʭ 

ʯʠʥʥʠʢʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʢʫʧʯʝʥ ɹ ʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ. ʗʢ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʨʦʟʜʽʣʽ 2.3, ʩʢʫʧʯʝʥʥʷ ʛʘʟʫ ʚ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ 

ʤʘʶʪʴ ʨʝʛʽʦʥʘʣʴʥʝ ʽ ʟʦʥʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ, ʟʘʡʤʘʶʯʠ ʟʥʘʯʥʽ ʧʣʦʱʽ, ʽ ʥʝ 

ʧʦʚôʷʟʫʶʪʴʩʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ, ʣʽʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤʠ ʯʠ 

ʽʥʰʠʤʠ ʣʦʢʘʣʴʥʠʤʠ ʧʘʩʪʢʘʤʠ. ʇʣʦʱʘ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʟʦʥʠ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʥʘʤʠ 

ʙʽʣʷ 6 ʪʠʩ. ʢʚ. ʢʤ ʽ ʻ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʩʫʨʩʽʚ 

ʛʘʟʫ. ɺ ʾʭ ʤʝʞʘʭ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʽ ʦʢʨʝʤʽ ʣʦʢʘʣʴʥʽ ʧʘʩʪʢʠ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʛʘʟʦʚʠʤʠ ʧʦʢʣʘʜʘʤʠ. 

ʂʘʪʘʛʝʥʝʪʠʯʥʘ ʧʝʨʝʪʚʦʨʝʥʽʩʪʴ ʆʈ ʟʦʥʠ ʨʦʟʚʠʪʢʫ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ 

ʢʝʤʙʨʽʶ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʄʂ4-ʄʂ5 (Ro 1,35-2,00), ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʛʘʟʫ. 

ʄʘʢʩʠʤʘʣʴʥʽ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʟʦʥʠ ʨʦʟʚʠʪʢʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 4000 ʤ ʽ ʻ ʝʢʦʥʦʤʽʯʥʦ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʧʨʠʡʥʷʪʥʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʩʚʦʻʥʥʷ 

ʧʝʨʩʧʝʢʪʚʥʠʭ ʨʝʩʫʨʩʽʚ ʛʘʟʫ. 

ʊʦʚʱʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʽʱʘʥʦ-ʘʣʝʚʨʠʪʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʚʠʜʽʣʝʥʽʡ ʟʦʥʽ  ʾʭ 

ʧʦʰʠʨʝʥʥʷ ʜʦʩʠʪʴ ʚʘʛʦʤʘ ʽ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʴ ʚʽʜ 50 ʜʦ 110 ʤ ʽ ʙʽʣʴʰʝ, ʱʦ ʻ ʪʝʞ 

ʩʧʨʠʷʪʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʛʘʟʫ. 

ʉʧʨʠʷʪʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚ ʛʘʟʦʥʦʩʥʦʩʪʽ ʟʦʥʠ ʨʦʟʚʠʪʢʫ 

ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ ʻ ʪʘʢʦʞ ʚʽʜʤʽʯʝʥʘ ʥʘʤʠ ʥʘʷʚʥʽʩʪʴ ʟʦʥʠ ʤʘʣʦʚʦʜʥʦʩʪʽ, ʷʢʘ 

ʜʦʩʠʪʴ ʯʽʪʢʦ ʚʽʜʤʽʯʘʻʪʴʩʷ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʇʝʨʝʤʠʰʣʷʥʩʴʢʘ 1. 

ɺʽʜʢʣʘʜʠ ʫɦ ʽʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʧʽʩʢʦʚʠʢʘʤʠ ʪʘ ʘʣʝʚʨʦʣʽʪʘʤʠ. ɰʭ ʧʦʨʠʩʪʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʤʝʥʰ 2 ʜʦ 14 % ʧʨʠ 
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ʩʝʨʝʜʥʽʡ ʧʦʨʠʩʪʦʩʪ̔ <5-6 %, ʧʨʦʥʠʢʥʽʩʪʴ ʚʽʜ 0,1 ʜʦ 12,9Ĭ10-3 ʤʢʤ2 ʧʨʠ ʩʝʨʝʜʥʽʡ 

ʙʽʣʷ 0,5Ĭ10-3 ʤʢʤ2). 

ɺʽʜʦʤʦ ʱʦ ʥʠʟʴʢʦʧʦʨʠʩʪʽ ʨʝʟʝʨʚʫʘʨʠ ʟʘ ʨʘʭʫʥʦʢ ʚʪʦʨʠʥʥʠʭ ʧʨʦʮʝʩʽʚ 

ʤʘʡʞʝ ʟʘʚʞʜʠ ʪʨʽʱʠʥʫʚʘʪʽ ʽ ʪʦʤʫ ʚʪʦʨʠʥʥʘ ʪʨʽʱʠʥʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʥʘ ʧʦʨʷʜʦʢ 

ʚʠʱʘ, ʥʽʞ ʧʝʨʚʠʥʥʘ. ʎʝ ʚʣʘʩʥʝ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʘʥʠʤʠ ʆ.ʖ. ʃʫʢʽʥʘ (1997 ʨ.) ʪʘ 

ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ:  ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʢʦʣʝʢʪʦʨʠ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʩʪʘʜʽʷʭ 

ʚʠʱʝ ʄʂ2, ʥʝ ʻ ʧʝʨʚʠʥʥʠʤʠ ʫ ʩʪʨʦʛʦʤʫ ʟʥʘʯʝʥʥʽ ʮʴʦʛʦ ʪʝʨʤʽʥʫ. ʎʝʡ ʪʠʧ 

ʫʱʽʣʴʥʝʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʢʘʧʽʣʷʨʥʠʤ ʪʠʩʢʦʤ. 

ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʽ ʫ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʞ ʙʫʜʫʪʴ 

ʤʘʪʠ ʤʽʩʮʝ. ɺʠʜʦʙʫʚʘʻʪʴʩʷ ʛʘʟ ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʢʦʣʝʢʪʦʨʘʤʠ 

(ñʩʦʣʦʜʢʠʭ ʤʽʩʮʷʭò), ʘʣʝ ʚʩʝ ʦʜʥʦ ʧʝʨʝʚʘʞʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ ʫ ʨʽʚʥʽʡ ʤʽʨʽ ʚʽʜʥʦʩʠʪʴʩʷ ʽ ʜʦ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. 

ʂʨʽʤ ʧʝʨʝʣʽʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʧʨʦʩʪʦʨʦʚʝ ʚʠʜʽʣʝʥʥʷ 

ʚʽʜʢʣʘʜʽʚ, ʫ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʛʘʟ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʪʠʧʫ, ʚʝʣʠʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʛʝʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ, ʧʦʚôʷʟʘʥʽ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʘʙʦ ʝʢʦʥʦʤʽʯʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʽ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʘʞʣʠʚʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ 

ʛʘʟʦʥʦʩʥʦʩʪʽ ʫʱʽʣʴʥʝʥʠʭ ʧʦʨʽʜ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʥʘʯʝʥʴ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ  

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʜʣʷ 

ʧʦʰʫʢʫ ʛʘʟʫ ʚ ʫɦ ʽʣʴʥʝʥʠʭ ʧʦʨʦʜʘʭ ʚ ʤʝʞʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʻ ʚʽʜʢʣʘʜʠ ʢʝʤʙʨʽʶ 

[30;31]. ʋ ʣʽʪʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʮʝ ʧʽʱʘʥʦ-ʘʣʝʚʨʦʣʽʪʦʚʽ ʚʽʜʢʣʘʜʠ, ʩʢʣʘʜʝʥʽ 

ʟʥʘʯʥʠʤʠ ʟʘ ʪʦʚʱʠʥʦʶ ʧʘʯʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ, ʷʢʽ ʯʝʨʛʫʶʪʴʩʷ ʟ ʤʝʥʰ ʪʦʚʩʪʠʤʠ 

ʧʘʯʢʘʤʠ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʦʣʽʪʦʚʠʭ ʧʦʨʽʜ. ʊʦʚɦ ʠʥʘ ʧʘʯʦʢ ʚʽʜ 50 ʤ ʜʦ 550 ʤ, 

ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʚʽʜ 1500 ʜʦ 4000 ʤ.  

ɼʫʞʝ ʚʘʞʣʠʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʻ 

ʧʨʷʤʽ ʦʟʥʘʢʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ (ʨʦʟʜʽʣ 2.2).  
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ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 3 

1. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʽ ʫʤʦʚʠ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ 

ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʆʈ (ʜʦ 2,27%) ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʾ ʫ ʛʘʟ ʥʘ ʩʪʘʜʽʾ ʢʘʪʘʛʝʥʝʟʫ 

ʄʂ2-ɸʂ1 ʫ ʧʘʣʝʦʟʦʾ ʽʩʥʫʚʘʣʠ ʫ ʩʠʣʫʨʽʡʩʴʢʽʡ ʩʣʘʥʮʝʚʽʡ ʪʦʚʱʽ 

(ʃʴʚʽʚʩʴʢʦ-ʂʦʣʦʤʠʡʩʴʢʘ ʉʌɿ), ʷʢʘ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʷʢ ʻʜʠʥʝ ʧʦʪʝʥʮʽʡʥʝ 

ʨʦʜʦʚʠʱʝ ʛʘʟʫ. 

2. ɿʦʥʘ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʩʴʢʦ-ʂʦʣʦʤʠʡʩʴʢʦʾ ʉʌɿ ʦʭʦʧʣʶʻ ʟʥʘʯʥʫ ʪʝʨʠʪʦʨʽʶ 

ʧʣʦʱʝʶ ʙʣʠʟʴʢʦ 16 ʪʠʩ.ʢʤ2. ɺʦʥʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʙʽʣʴʰʝ ʷʢ 30 ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʽ 

ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʛʦ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʧʨʦʛʠʥʫ ʪʘ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 

3. ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʚôʷʟʫʶʪʴʩʷ ʽʟ ʟʦʥʦʶ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʨʽʜ ʟ 

ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʩʝʨʝʜʥʽ ʧʦʨʠʩʪʽʩʪʴ 

ʤʝʥʰʝ 5-6 %, ʧʨʦʥʠʢʥʽʩʪʴ ï 0,5 ʤɼ). ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʟʦʥʠ 

ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 6 ʪʠʩ. ʢʤ2. 

4. ɿʦʥʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʨʽʜ ʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʛʽʜʨʦʭʽʤʽʯʥʦʾ ʟʦʥʠ ʟʘʩʪʽʡʥʦʛʦ 

ʚʦʜʦʦʙʤʽʥʫ, ʪʘ ʟʘʡʤʘʻ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʫ ʯʘʩʪʠʥʫ ʉɭʇ.  

5. ʇʝʨʩʧʝʢʪʠʚʠ ʛʘʟʦʥʦʩʥʦʩʪʽ ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʧʦʚôʷʟʫʶʪʴʩʷ ʟ 

ʫʱʽʣʴʥʝʥʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʚ ʤʝʞʘʭ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʦʾ ʟʦʥʠ ʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ 

ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ  ʧʘʨʘʤʝʪʨʘʤʠ, ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʷʢʦʾ ʙʣʠʟʴʢʦ 6 ʪʠʩ. ʢʤ2. 
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ʈʆɿɼɯʃ 4 

 ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʊɸ ɻɽʆʃʆɻʆ-ʇʈʆʄʀʉʃʆɺɸ ʆʎɯʅʂɸ 

ɺʋɻʃɽɺʆɼʅɽɺʀʍ ʈɽʉʋʈʉɯɺ 

 

4.1 ɺʫʛʣʝʚʦʜʥʝʚʽ ʨʝʩʫʨʩʠ ʩʠʣʫʨʽʡʩʴʢʠʭ ʪʦʚʱ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʭ 

ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ 

ʆʮʽʥʢʘ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʛʘʟʫ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ ʩʠʣʫʨʫ. ʇʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʧʝʨʩʧʝʢʪʠʚ ʪʘ ʛʝʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʧʦʰʫʢʽʚ 

ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʚʝʣʠʯʠʥʘ ʚʠʜʦʙʫʚʥʠʭ ʨʝʩʫʨʩʽʚ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ. ɼʣʷ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʮʝ ʟʘʚʜʘʥʥʷ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʬʘʢʪʠʯʥʠʭ 

ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʢʠ. ʂʨʽʤ ʪʦʛʦ, ʩʴʦʛʦʜʥʽ ʥʝʤʘʻ ʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ 

ʦʮʽʥʢʠ ʨʝʩʫʨʩʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. 

ʏʘʩʪʦ ʦʮʽʥʢʠ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʱʦ 

ʚʠʢʦʥʘʥʽ ʨʽʟʥʠʤʠ ʢʦʣʝʢʪʠʚʘʤʠ ʜʣʷ ʥʠʟʢʠ ʙʘʩʝʡʥʽʚ ʩʚʽʪʫ, ʨʽʜʢʦ ʟʙʽʛʘʶʪʴʩʷ, ʘ ʪʠʤ 

ʧʘʯʝ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʦʙôʻʤʦʤ ʚʠʜʦʙʫʪʦʾ ʧʨʦʜʫʢʮʽʾ. ʎʝ ʟʫʤʦʚʣʝʥʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ, ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʨʘʭʫʥʢʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ, ʢʨʽʤ ʩʫʙôʻʢʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʢʦʥʜʠʮʽʡʥʠʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʦʢʘʟʦʚʦʶ ʻ ʩʠʪʫʘʮʽʷ ʟ ʦʮʽʥʢʦʶ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ 

ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʇʦʣʴʱʽ. ʊʘʢ, ʜʣʷ ɹʘʣʪʽʡʩʴʢʦʛʦ, ʇʽʜʣʷʩʴʢʦʛʦ ʪʘ 

ʃʶʙʣʽʥʩʴʢʦʛʦ ʙʘʩʝʡʥʽʚ ʚʧʨʦʜʦʚʞ 2009-2012 ʨʨ. ʦʧʨʠʣʶʜʥʝʥʦ ʥʘʩʪʫʧʥʽ 

ʚʝʣʠʯʠʥʠ ʨʝʩʫʨʩʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ (Rutkowski, 2013): 1,4 ʪʨʣʥ. ʤ3 2009 ʨ. 

(ʘʛʝʥʮʽʷ Wood Mackenzie), 3 ʪʨʣʥ. ʤ3  2009 ʨ. (Advanced Resources International 

(ARI), 1 ʪʨʣʥ. ʤ3  2010 ʨ. (Rystad Energy), 5,3 ʪʨʣʥ. ʤ3  2011 ʨ. (U.S. Energy 

Information Administration (EIA), 346,1-767,9 ʤʣʨʜ. ʤ3 ʛʘʟʫ ʪʘ 215,4-267,8 ʤʣʥ. ʪ 

ʥʘʬʪʠ 2012 ʨ. (ɼʝʨʞʘʚʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʇʦʣʴʱʽ (PGI, 2012) ʽ 38,1 

ʤʣʨʜ ʤ3 ʛʘʟʫ ʪʘ 8,2 ʤʣʥ. ʪ ʥʘʬʪʠ  2012 ʨ. (ɻʝʦʣʦʛʽʯʥʘ ʩʣʫʞʙʘ ʉʐɸ). ʋ ʣʠʧʥʽ 

2014 ʨ. PGI ʦʧʨʠʣʶʜʥʠʚ (http://geoportal.pgi.gov.pl/surowce) ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʝʥʠʭ 
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ʩʪʘʥʦʤ ʥʘ 31.12.2013 ʨ. ʚʠʜʦʙʫʚʥʠʭ ʨʝʩʫʨʩʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʽ ʥʘʬʪʠ: 346-768 

ʤʣʨʜ. ʤ3 ʽ 215-268 ʤʣʥ. ʪ ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʽʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʽʜʨʘʭʫʥʢʫ 

2012 ʨ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʝʣʠʯʠʥʠ ʦʮʽʥʝʥʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘ ʧʦʨʷʜʢʠ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʦʮʽʥʢʠ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʢʚʽʪʥʽ 2012 ʨ. PIG-PIB ʽ ʥʘ ʧʦʯʘʪʢʫ 

ʣʠʧʥʷ USGS, ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʟʘ ʦʜʥʘʢʦʚʦʶ ʤʝʪʦʜʠʢʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʠʭ 

ʩʘʤʠʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɸʥʘʣʽʟʫʚʘʣʠʩʴ ʧʣʦʱʘ ʟʘʣʷʛʘʥʥʷ 

ʩʣʘʥʮʝʚʠʭ ʬʦʨʤʘʮʽʡ, ʨʝʟʫʣʴʪʘʪʠ ʩʫʯʘʩʥʠʭ ʘʥʘʣʽʟʽʚ ʢʝʨʥʽʚ ʽ ʜʘʥʽ ɻɼʉ 39 

ʩʚʝʨʜʣʦʚʠʥ, ʧʨʦʙʫʨʝʥʠʭ ʫʧʨʦʜʦʚʞ 1950-1990 ʨʨ. ɿ ʦʛʣʷʜʫ ʥʘ ʦʙʤʝʞʝʥʫ 

ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜʠʢʫ ʧʽʜʙʦʨʫ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʘʥʘʣʦʛʘ ʽʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤʠ ʟʘʧʘʩʘʤʠ, ʧʦʜʽʙʥʦʶ ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ ʪʘ 

ʛʝʦʭʽʤʽʯʥʠʤʠ ʽ ʪʝʨʤʦʙʘʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʫ USGS ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ 

ʦʮʽʥʢʠ ʨʝʩʫʨʩʽʚ ʩʠʨʦʚʠʥʠ ʚ ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʘʩʰʪʘʙʘʭ.  

ɸʥʘʣʽʟ ʧʨʠʯʠʥ ʚʠʱʝʟʛʘʜʘʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʚ ʦʮʽʥʢʘʭ PIG-PIB ʽ USGS 

ʩʚʽʜʯʠʪʴ,  ʱʦ ʜʣʷ  ʜʦʩʪʦʚʽʨʥʦʾ ʦʮʽʥʢʠ ʨʝʩʫʨʩʽʚ ʢʣʶʯʦʚʠʤ ʻ ʚʠʙʽʨ ʨʘʡʦʥʫ ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʨʦʜʦʚʠʱʘ ʪʘ ʚʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʦʮʽʥʢʠ [1]. ʑʦʙ 

ʚʠʙʨʘʪʠ ʛʝʦʣʦʛʽʯʥʠʡ ʘʥʘʣʦʛ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʫʚʘʥʦ ʜʘʥʽ 26 ʙʘʩʝʡʥʽʚ ʽ ʨʦʟʚʽʜʘʥʠʭ 

ʨʦʜʦʚʠʱ ʉʐɸ. ɾʦʜʝʥ ʟ ʮʠʭ ʨʘʡʦʥʽʚ ʟʘ ʚʽʢʦʤ, ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ ʪʘ ʽʩʪʦʨʽʻʶ 

ʨʦʟʚʠʪʢʫ ʥʝ ʚʽʜʧʦʚʽʜʘʚ ʧʦʚʥʦʶ ʤʽʨʦʶ ʧʦʣʴʩʴʢʠʤ ʩʣʘʥʮʝʚʠʤ ʬʦʨʤʘʮʽʷʤ. ʋ 

ʧʽʜʨʘʭʫʥʢʘʭ PIG-PIB ʙʨʘʣʠ ʜʦ ʫʚʘʛʠ ʪʘʢʽ ʢʨʠʪʝʨʽʾ: ʤʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ 

ʩʣʘʥʮʝʚʦʛʦ ʧʣʘʩʪʘ 15 ʤ, ʊʆʉ ʚʠʱʠʡ ʥʽʞ 2 %, ʪʝʨʤʽʯʥʘ ʟʨʽʣʽʩʪʴ 1,1-3,5% R0. 

ɺʝʣʠʯʠʥʘ ʢʽʥʮʝʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʟ ʦʜʥʽʻʾ ʩʚʝʨʜʣʦʚʠʥʠ (ʤʣʥ. ʤ3): ʤʽʥʽʤʘʣʴʥʘ ï 

1,13, ʦʧʪʠʤʘʣʴʥʘ ï 11,3 ʽ ʤʘʢʩʠʤʘʣʴʥʘ ï 28,3 (EUR). ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʨʘʭʫʥʢʫ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 18 ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʘʭ, ʥʘʡʽʤʦʚʽʨʥʽʰʽ ʧʦʜʘʥʦ ʫ ʟʚʽʪʽ: 346,1-767,9 

ʤʣʨʜ ʤ3 ʛʘʟʫ ʽ 215,4-267,8 ʤʣʥ ʪ ʥʘʬʪʠ. ʈʝʩʫʨʩʠ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʨʘʧʦʨʪʽ USGS 

ʤʝʥʰʽ ʤʘʡʞʝ ʫʜʝʩʷʪʝʨʦ. ʊʘʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʻ ʥʘʩʣʽʜʢʦʤ ʪʦʛʦ, ʱʦ ʬʘʭʽʚʮʽ USGS 

ʧʨʠʡʥʷʣʠ ʫʪʨʠʯʽ ʤʝʥʰʫ ʧʣʦʱʫ ʛʘʟʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʽ ʫʜʚʽʯʽ ʤʝʥʰʫ ʚʝʣʠʯʠʥʫ 

EUR ʪʘ ʚʚʝʣʠ ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʫʩʧʽʭʫ. ʂʨʽʤ ʪʦʛʦ, ʟ ʦʮʽʥʢʠ ʙʫʣʦ ʚʠʣʫʯʝʥʦ 

ʤʦʨʩʴʢʫ ʪʝʨʠʪʦʨʽʶ ʪʘ ʚʨʘʭʦʚʘʥʦ ʤʘʪʝʨʽʘʣʠ ʟ 17 ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʥʝ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʦʮʽʥʮʽ PIG-PIB ʟ ʧʨʠʯʠʥʠ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ ɻɼʉ. 

ʄʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʨʦʟʙʽʞʥʦʩʪʝʡ ʚ ʦʮʽʥʮʽ 

ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʩʣʘʥʮʝʚʠʭ ʚʽʜʢʣʘʜʘʭ ʫ ʇʦʣʴʱʽ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʠʢ, ʩʢʣʘʜʥʽʩʪʴ ʦʙʨʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʦʛʘ 

ʦʩʘʜʦʚʦʛʦ ʙʘʩʝʡʥʫ ʚ ʉʐɸ ʽ ʩʫʙôʻʢʪʠʚʥʠʡ ʚʠʙʽʨ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʪʘ 

ʧʽʜʨʘʭʫʥʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʗʢ ʚʽʜʤʽʯʘʣʦʩʷ ʨʘʥʽʰʝ, ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʣ ̔ʻ 

ʚʽʜʢʣʘʜʠ ʣʫʜʣʦʚʩʴʢʦʛʦ ʷʨʫʩʫ ʚʝʨʭʥʴʦʛʦ ʩʠʣʫʨʫ [2;3]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʤʝʞʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʝʨʰʦʯʝʨʛʦʚʠʭ 

ʜʽʣʷʥʦʢ ʥʘ ʩʣʘʥʮʝʚʠʡ ʛʘʟ (ʨʦʟʜʽʣ 4.3), ʚʠʚʯʝʥʦ ʾʭʥʶ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʟ 

ʩʫʯʘʩʥʠʭ ʧʦʟʠʮʽʡ ʧʝʨʩʧʝʢʪʠʚ ʥʘ ʥʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʥʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʷʚʥʠʭ ʜʘʥʠʭ ʧʨʦʙʫʨʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʽ ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ. 

ʃʦʛʽʯʥʦ, ʱʦ ʦʮʽʥʢʘ ʨʝʩʫʨʩʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʽ 

ʚʨʘʭʦʚʫʶʯʠ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʪʝʧʝʨʽʰʥʴʦʤʫ ʝʪʘʧʽ 

ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʣʠʚʘ ʣʠʰʝ ʧʨʠ ʚʠʙʦʨʽ ʧʦʜʽʙʥʦʛʦ ʜʦʙʨʝ ʚʠʚʯʝʥʦʛʦ 

ʨʦʜʦʚʠʱʘïʘʥʘʣʦʛʘ ʽʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤʠ ʟʘʧʘʩʘʤʠ, ʧʦʜʽʙʥʦʶ ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ 

ʪʘ ʛʝʦʭʽʤʽʯʥʠʤʠ ʽ ʪʝʨʤʦʙʘʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʊʘʢʫ ʤʝʪʦʜʠʢʫ USGS 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ ʦʮʽʥʢʠ ʨʝʩʫʨʩʽʚ ʩʠʨʦʚʠʥʠ ʚ ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʘʩʰʪʘʙʘʭ ʜʣʷ 

ʩʣʘʙʦ ʚʠʚʯʝʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʅʘʤʠ ʚʠʙʨʘʥʝ ʨʦʜʦʚʠʱʝ ʍʘʡʥʝʩʚʽʣʣ (ʉʐɸ): ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ï 

3100-4000 ʤ, ʪʦʚʱʠʥʘ ʩʣʘʥʮʝʚʠʭ ʛʦʨʠʟʦʥʪʽʚ ï 60-90 ʤ, ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʦʛʦ 

ʚʫʛʣʝʮʶ ï 0,5-4 %, ʧʣʦʱʘ ʩʣʘʥʮʝʚʦʛʦ ʙʘʩʝʡʥʫ ï 15 ʪʠʩ. ʢʤ2, ʚʽʢ ʩʣʘʥʮʝʚʠʭ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʨʽʜ ï ʶʨʘ. ɿʘ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʧʘʩʠ ʛʘʟʫ ʨʦʜʦʚʠʱʘ 

ʍʘʡʥʝʩʚʽʣʣ ʩʪʘʥʦʚʣʷʪʴ 20 ʪʨʣʥ. ʤ3 [3]. 

ɼʽʣʷʥʢʠ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘʤʠ ʚʠʙʠʨʘʣʠʩʴ 

ʪʘʢ, ʱʦʙ ʫ ʤʝʞʘʭ ʢʦʞʥʦʾ ʟ ʥʠʭ ʙʫʣʘ ʧʨʦʙʫʨʝʥʘ ʧʘʨʘʤʝʪʨʠʯʥʘ ʯʠ ʧʦʰʫʢʦʚʘ 

ʩʚʝʨʜʣʦʚʠʥʘ, ʫ ʷʢʽʡ ʦʪʨʠʤʘʥʦ ʤʘʢʩʠʤʫʤ ʚʽʜʧʦʚʽʜʥʦʾ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʧʦʨʦʜʠ ʤʘʣʠ ʙ ʚʽʜʧʦʚʽʜʥʫ ʪʝʨʤʽʯʥʫ ʟʨʽʣʽʩʪʴ (ʄʂ2-ɸʂ1) ʽ ʧʨʠʡʥʷʪʥʠʡ 
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ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʘ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 4000 ʤ. ɿʛʽʜʥʦ 

ʟ ʮʠʤ, ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʤʠ ʚʠʙʨʘʣʠ 

ʜʽʣʷʥʢʠ ʧʣʦʱʝʶ ʙʽʣʷ 1 000 ʢʚ. ʢʤ ʢʦʞʥʘ (ʤʘʢʩʠʤʘʣʴʥʘ ʧʣʦʱʘ ʜʣʷ ʣʽʮʝʥʟʫʚʘʥʥʷ  

ʥʘ ʩʫʭʦʜʦʣʽ ʟʛʽʜʥʦ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ): ʈʘʚʘ-ʈʫʩʴʢʘ ʪʘ 

ʉʭʽʜʥʦʣʽʱʠʥʩʴʢʘ. ɺʦʥʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʤʽʩʪ ʉʦʨʛ ʪʫʪ ʚʠʱʠʡ, ʥʽʞ 

0,5 %: ʉʦʨʛ > 1 % (ʜʦ 1,53%) ʥʘ ʈʘʚʘ-ʈʫʩʴʢʽʡ; 0,8-1,22% (ʜʦ 2,27 %) ʥʘ 

ʉʭʽʜʥʦʣʽʱʠʥʩʴʢʽʡ, ʘ ʧʝʨʩʧʝʢʪʠʚʥ ̔ ʪʦʚʱʠʥʠ 120 ʤ (ʩʝʨʝʜʥ ̫  ʧʦ ʧʨʦʙʫʨʝʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥʘʭ) ʪʘ 80 ʤ ʚʽʜʧʦʚʽʜʥʦ. 

ɺ ʋʢʨʘʾʥʽ ʥʘ ʩʴʦʛʦʜʥʽ ʚʽʜʩʫʪʥʷ ʜʦʩʪʦʚʽʨʥʘ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʨʝʩʫʨʩʽʚ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ɼʂɿ ʋʢʨʘʾʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʦʢʨʝʤʦ ʦʙô̒ ʤʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʟʘʧʘʩʽʚ (ʨʝʩʫʨʩʽʚ) ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʪʦʙʪʦ ʚʣʘʩʥʝ 

ʛʘʟʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʙôʻʤʘʭ ʧʦʨ ʪʘ ʪʨʽʱʠʥ, ʪʘ ʘʙʩʦʨʙʦʚʘʥʦʛʦ ʦʨʛʘʥʽʯʥʦʶ 

ʨʝʯʦʚʠʥʦʶ ʽ ʩʣʘʥʮʷʤʠ ʛʘʟʫ. ɼʣʷ ʦʙô̒ ʤʥʦʛʦ ʤʝʪʦʜʫ ʥʘ ʩʴʦʛʦʜʥʽ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʠʟʥʘʯʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʧʽʜʨʘʭʫʥʢʦʚʽ ʧʘʨʘʤʝʪʨʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ  ʧʨʦʛʥʦʟʥʘ 

ʦʮʽʥʢʘ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘʤʠ ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ 

ʤʝʪʦʜʦʣʦʛʽʻʶ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʛʝʦʣʦʛʽʚ - ʯʝʨʝʟ ʛʘʟʦʚʤʽʩʪ  ʦʜʠʥʠʮʽ ʤʘʩʠ ʩʣʘʥʮʽʚ, 

ʤ3/ʪ, ʱʦ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ:  

Q=S *  h *  g *  b, 

ʜʝ Q ï ʧʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ; 

S ï ʧʣʦʱʘ ʜʽʣʷʥʢʠ 1 000 ʢʚ. ʢʤ  (ʤʘʢʩʠʤʘʣʴʥʘ ʧʣʦʱʘ ʜʣʷ ʣʽʮʝʥʟʫʚʘʥʥʷ ʥʘ 

ʩʫʭʦʜʦʣʽ ʟʛʽʜʥʦ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ); 

h ï ʪʦʚʱʠʥʘ ʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ ʟ ʚʤʽʩʪʦʤ ʉʦʨʛ ʧʦʥʘʜ 1 %, g ï ʧʠʪʦʤʘ ʚʘʛʘ (2.7 

ʪ/ʤ3); 

b ï ʛʘʟʦʚʤʽʩʪ (3 ʤ3/ʪ ï ʤʽʥʽʤʘʣʴʥʠʡ ʧʦ ʘʥʘʣʦʛʽʷʭ ʟ ʨʦʜʦʚʠʱʘʤʠ ʉʐɸ).  

ɿ ʤʝʪʦʶ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʙʫʣʠ ʟʨʦʙʣʝʥʽ 

ʪʘʢʽ ʧʨʠʧʫʱʝʥʥʷ: 

- ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʘʥʘʣʽʟʽʚ ʚʤʽʩʪʫ ʉʦʨʛ (Rok-eval) ʧʨʠʡʥʷʪʦ, ʱʦ ʟʘ ʤʘʣʠʭ 

ʢʽʣʴʢʦʩʪʝʡ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʾʾ ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʦʚʽʜʘʻ ʢʽʣʴʢʦʩʪʽ ʉʦʨʛ; 



 177 

- ʥʘ ʨʦʜʦʚʠʱʽ ʍʘʡʥʝʩʚʽʣʣ ʚʤʽʩʪ ʛʘʟʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 2,8 ʤ3/ʪ ʜʦ 9,24 ʤ3/ʪ,ʤʠ 

ʧʨʠʡʥʷʣʠ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʤʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʛʘʟʫ 3,0 ʤ3/ʪ; 

- ʢʦʝʬʽʮʽʻʥʪ ʛʘʟʦʚʠʣʫʯʝʥʥʷ ʥʘ ʨʦʜʦʚʠʱʘʭ ʉʐɸ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,12 ʜʦ 

0,79; ʥʘ ʨʦʜʦʚʠʱʽ ʍʘʡʥʝʩʚʽʣʣ ʚʽʥ ʩʪʘʥʦʚʠʪʴ 0,35; ʥʘʤʠ ʧʨʠʡʥʷʣʠ ʢʦʝʬʽʮʽʻʥʪ 

0,15; 

- ʪʦʚʱʠʥʫ ʚʠʟʥʘʯʘʣʠ ʪʦʚʱʠʥʦʶ ʧʦʨʽʜ ʟ ʢʽʣʴʢʽʩʪʶ ʉʦʨʛ ʧʦʥʘʜ 0,5 % ʪʘ  

ʫʨʘʭʫʚʘʥʥʷʤ ʟʙʽʣʴʰʝʥʥʷ ʛʘʟʦʧʦʢʘʟʽʚ ʟʘ ʜʘʥʠʤʠ ʛʘʟʦʚʦʛʦ ʢʘʨʦʪʘʞʫ ʧʽʜ ʯʘʩ 

ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʟʘʤʽʨʘʭ ʪʝʨʤʦʛʨʘʜʽʻʥʪʽʚ ʪʦʱʦ; 

- ʛʫʩʪʠʥʘ ʧʦʨʽʜ ʧʨʠʡʥʷʪʘ ʨʽʚʥʦʶ 2700 ʢʛ/ʤ3. 

ɻʝʦʣʦʛʽʯʥʽ ʧʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ʛʘʟʫ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ ʩʠʣʫʨʫ 

ʈʘʚʘ-ʈʫʩʴʢʦʾ ʜʽʣʷʥʢʠ ʟʘ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʪʦʚʱʠʥʠ 120 ʤ (ʩʝʨʝʜʥʴʦʾ ʧʦ ʧʨʦʙʫʨʝʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥʘʭ) ʪʘ ʚʤʽʩʪʫ ʉʦʨʛ > 1 % ʩʪʘʥʦʚʣʷʪʴ 972 ʤʣʨʜ. ʤ3 ʛʘʟʫ, ʘ 

ʉʭʽʜʥʦ-ʃ̔ ʱʠʥʩʴʢʦʾ ʟʘ ʧʨʠʡʥʷʪʦʾ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʪʦʚʱʠʥʠ 80 ʤ - 652 ʤʣʨʜ. ʤ3.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜʥʷ ʦʮʽʥʢʘ 1 000 ʢʤ2 (ʧʦ ʦʙʦʭ ʧʣʦʱʘʭ) ʩʢʣʘʜʘʻ 812  

ʤʣʨʜ. ʤ3 ʛʘʟʫ. ʇʨʠ ʧʝʨʩʧʝʢʪʠʚʥʽʡ ʧʣʦʱ̔ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ ʩʠʣʫʨʫ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ 14,5 ʪʠʩ. ʢʤ2 ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ 

ʤʦʞʫʪʴ ʩʢʣʘʜʘʪʠ ʙʽʣʷ 12 ʪʨʣʥ. ʤ3, ʘ ʤʽʥʽʤʘʣʴʥʽ ʧʨʦʛʥʦʟʥʽ ʚʠʜʦʙʫʚʥʽ ʨʝʩʫʨʩʠ ʛʘʟʫ 

ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʢʦʝʬʽʮʽʻʥʪʽ ʚʠʣʫʯʝʥʥʷ 0,15 ʜʦʩʷʛʘʶʪʴ  ʙʽʣʷ 1,8 ʪʨʣʥ. ʤ3.  

ʆʮʽʥʢʘ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ ʛʘʟʫ ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ ʢʝʤʙʨʽʶ.   

ʇʝʨʩʧʝʢʪʠʚʠ ʧʨʦʤʠʩʣʦʚʦʾ ʛʘʟʦʥʦʩʥʦʩʪʽ ʫʱʽʣʴʥʝʥʠʭ ʢʝʤʙʨʽʡʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ ʥʘʤʠ ʧʦʚôʷʟʫʶʪʴʩʷ ʽʟ ʟʦʥʦʶ ʨʦʟʚʠʪʢʫ ʧʦʨʽʜ ʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ 

ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘ ʧʣʦʱʽ ʙʽʣʴʰʝ 6 ʪʠʩ. ʢʤ2 (ʩʪʫʧʽʥʴ 

ʢʘʪʘʛʝʥʝʟʫ ʄʂ3-ɸʂ1) [4]. ʇʨʦʛʥʦʟʥʽ ʚʠʜʦʙʫʚʥʽ ʨʝʩʫʨʩʠ ʛʘʟʫ ʮʽʻʾ ʟʦʥʠ ʖ. 

ʂʨʫʧʩʴʢʠʤ ʦʮʽʥʝʥʽ ʫ 340 ʤʣʨʜ. ʤ3.  

ʅʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʻ ʚʘʞʢʦʚʠʜʦʙʫʚʥʠʤʠ ʪʘ ʚʠʩʦʢʦʟʘʪʨʘʪʥʠʤʠ. ʆʜʥʘʢ, 

ʟʥʘʯʥʽ ʨʝʩʫʨʩʠ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʽ ʰʚʠʜʢʦ ʧʨʦʛʨʝʩʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ 

ʦʩʚʦʻʥʥʷ ʨʦʙʣʷʪʴ ʾʭ ʜʦʩʠʪʴ ʧʨʠʚʘʙʣʠʚʠʤʠ ʪʘ ʨʝʥʪʘʙʝʣʴʥʠʤʠ. ʆʩʢʽʣʴʢʠ ʥʘʟʚʘʥʽ 

ʥʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʣʠʟʴʢʠʤʠ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʤʠ 
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ʫʤʦʚʘʤʠ ʟʘʣʷʛʘʥʥʷ ʽ ʧʦʪʨʝʙʫʶʪʴ ʩʫʯʘʩʥʠʭ ʽ ʧʨʘʢʪʠʯʥʦ ʦʜʠʥʘʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʨʦʟʢʨʠʪʪʷ ʪʘ ʚʠʜʦʙʫʚʘʥʥʷ, ʪʦ ʧʝʨʝʚʘʛʠ ʧʝʨʰʦʯʝʨʛʦʚʦʩʪʽ ʾʭ ʦʩʚʦʻʥʥʷ ʟʚôʷʟʘʥʽ ʫ 

ʧʝʨʰʫ ʯʝʨʛʫ ʟ ʚʝʣʠʯʠʥʦʶ ʧʨʦʛʥʦʟʥʠʭ ʚʠʜʦʙʫʚʥʠʭ ʨʝʩʫʨʩʽʚ. ʅʘʡʙʽʣʴʰ 

ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʽ ʧʝʨʰʦʯʝʨʛʦʚʠʤʠ ʜʣʷ ʦʩʚʦʻʥʥʷ ʻ ʯʦʨʥʦʩʣʘʥʮʝʚʽ ʚʽʜʢʣʘʜʠ 

ʩʠʣʫʨʫ ʟ ʧʨʦʛʥʦʟʥʠʤʠ ʚʠʜʦʙʫʚʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʙʽʣʷ 1,8 ʪʨʣʥ. ʤ3. ʛʘʟʫ, ʷʢʽ 

ʧʦʰʠʨʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʙʽʣʴʰʝ 14,5 ʪʠʩ. ʢʤ2 ʟ ʦʧʪʠʤʘʣʴʥʠʤʠ ʛʣʠʙʠʥʘʤʠ 

ʟʘʣʷʛʘʥʥʷ ʜʦ 4000 ʤ.  

 

4.2  ɻʝʦʣʦʛʦ-ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʦʩʚʦʻʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

 

ɻʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʦʩʚʦʻʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʚʠʟʥʘʯʠʣʦ ʥʝʛʘʪʠʚʥʫ ʨʦʣʴ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ʊʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʫʢʫʧʥʠʡ ʚʧʣʠʚ ʪʝʭʥʦʛʝʥʥʠʭ ʦʙôʻʢʪʽʚ ʨʽʟʥʦʛʦ ʚʠʜʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘ 

ʣʘʥʜʰʘʬʪʥʽ ʩʠʩʪʝʤʠ, ʝʢʦʩʠʩʪʝʤʠ ʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤ, ʷʢʝ ʚʠʢʣʠʢʘʻ ʾʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ, ʚʽʜʧʦʚʽʜʥʫ ʨʝʘʢʮʽʶ ʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ 

ʥʘʩʣʽʜʢʠ [5].  

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʚ ʤʝʞʘʭ ʷʢʦʾ ʨʦʟʪʘʰʦʚʘʥʘ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʝʛʽʦʥʽʚ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʦʩʚʦʻʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʝʣʠʢʦʶ ʪʨʠʚʘʣʽʩʪʶ ʾʭ ʽʥʪʝʥʩʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʛʦʩʪʨʝʥʥʷ ʪʫʪ ʨʷʜʫ ʝʢʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, 

ʫʨʙʦʝʢʦʣʦʛʽʯʥʠʭ, ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʠʭ, ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʤʝʜʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʧʨʦʙʣʝʤ. ɽʢʦʥʦʤʽʢʘ ʪʝʞ ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʠʜʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ï ʚʽʜ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦ ʚʠʜʦʙʫʚʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ. ʊʨʠʚʘʣʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟʫʤʦʚʠʣʦ ʩʫʪʪʻʚʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʨʝʣʴʻʬʫ ʪʘ ʙʘʛʘʪʴʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʘʥʜʰʘʬʪʫ.  

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʚʽʜʽʛʨʘʻ ʛʽʨʥʠʯʦʜʦʙʫʚʥʘ 
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ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʷʢʦʾ ʟʫʤʦʚʠʚ ʩʫʪʪʻʚʝ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʚ ʣʦʢʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʨʝʛʽʦʥʘʣʴʥʦʤʫ 

ʤʘʩʰʪʘʙʘʭ. ɿʥʘʯʥʫ ʥʝʙʝʟʧʝʢʫ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ ʪʝʭʥʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ 

ʣʘʥʜʰʘʬʪʽʚ, ʷʢʝ ʦʭʦʧʣʶʻ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʾʭ ʢʦʤʧʦʥʝʥʪʠ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʽʟʘʮʽʷ 

ʥʝʛʘʪʠʚʥʠʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʷʚʠʱ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʨʘʡʦʥʠ ʨʦʟʨʦʙʢʠ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʟʘʡʤʘʶʪʴ ʥʝʚʝʣʠʢʽ ʧʣʦʱʽ ʚʠʜʽʣʝʥʠʭ ʙʘʩʝʡʥʽʚ, ʤʘʩʰʪʘʙʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʭ ʣʘʥʜʰʘʬʪʽʚ ʻ ʚʨʘʞʘʶʯʠʤʠ, ʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ï ʚʢʨʘʡ 

ʥʝʩʧʨʠʷʪʣʠʚʦʶ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʍʦʯʘ ʦʙʩʷʛʠ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʣʷ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʽʜʯʫʪʥʦ ʟʥʠʞʫʶʪʴʩʷ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʢʨʠʪʘ (ʗʚʦʨʽʚʩʴʢʝ ɼɻʍʇ çʉʽʨʢʘè), ʘʙʦ ʟʘʢʦʥʩʝʨʚʦʚʘʥʘ, 

ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚ ʤʝʞʘʭ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʥʝ ʟʘʟʥʘʣʠ ʩʫʪʪʻʚʦʛʦ 

ʧʦʣʽʧʰʝʥʥʷ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʫʚʘʛʦʶ ʜʦ ʧʠʪʘʥʴ ʤʦʥʽʪʦʨʠʥʛʫ ʽ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʝʨʠʪʦʨʽʡ ʧʦʨʫʰʝʥʠʭ ʛʽʨʥʠʯʠʤʠ ʨʦʟʨʦʙʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʝʛʘʪʠʚʥʽ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʧʨʦʮʝʩʠ, ʪʘʢʽ ʷʢ ʧʨʦʩʽʜʘʥʥʷ, 

ʧʽʜʪʦʧʣʝʥʥʷ, ʟʘʙʦʣʦʯʝʥʥʷ, ʢʘʨʩʪ ʪʦʱʦ, ʟʨʦʩʪʘʶʪʴ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ. 

ʇʨʦʩʽʜʘʥʥʷ ʽ ʧʽʜʪʦʧʣʝʥʥʷ ʦʭʦʧʠʣʦ ʟʜʝʙʽʣʴʰʦʛʦ ʧʣʦʩʢʽ ʧʦʚʝʨʭʥʽ ʟʘʧʣʘʚ ʽ 

ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ ʨʽʯʦʢ ɿʘʭʽʜʥʠʡ ɹʫʛ, ʈʘʪʘ ʽ ʉʦʣʦʢʽʷ, ʘ ʪʘʢʦʞ ʨʽʚʥʽ ʩʣʘʙʢʦ 

ʜʨʝʥʦʚʘʥʽ ʦʟʝʨʥʦ-ʣʴʦʜʦʚʠʢʦʚʽ ʤʝʞʠʨʽʯʯʷ ʮʠʭ ʨʽʯʦʢ. ɺ ʟʦʥʫ ʧʽʜʪʦʧʣʝʥʥʷ 

ʯʘʩʪʢʦʚʦ ʧʦʪʨʘʧʠʣʠ ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʦʙôʻʢʪʠ, ʟʘʣʽʟʥʠʮʽ, 

ʘʚʪʦʰʣʷʭʠ, ʧʽʜʧʨʠʻʤʩʪʚʘ, ʞʠʪʣʦʚʽ ʩʧʦʨʫʜʠ. 

ʇʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʤ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨ. 

ɿʘʭʽʜʥʠʡ ɹʫʛ ʽ ʾʾ ʧʨʠʪʦʢ ʻ ʜʨʝʥʘʞʥʽ ʚʦʜʠ ʦʩʫʰʫʚʘʣʴʥʠʭ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ. 

ʋ ʙʘʩʝʡʥʽ ʨʽʢʠ ʦʩʫʰʝʥʦ ʧʦʥʘʜ 300 ʪʠʩ. ʛʘ ʙʦʣʽʪ, ʟʘʙʦʣʦʯʝʥʠʭ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ 

ʟʝʤʝʣʴ, ʱʦ ʩʪʘʥʦʚʠʪʴ 28,8 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ.  

ɿʥʘʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʚʦʨʶʻ ʤ. ʃʴʚʽʚ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ 

ʷʢʦʛʦ ʣʝʞʠʪʴ ʚ ʙʘʩʝʡʥʽ ʨ. ʇʦʣʪʚʠ, ʽʥʰʘ ʯʘʩʪʠʥʘ ʚʽʜʚʦʜʠʪʴ ʩʢʠʜʠ ʚ ʙʘʩʝʡʥ ʨʽʯʦʢ 
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ɺʝʨʝʱʠʮʽ ʪʘ ɿʫʙʨʠ. 

ʉʚʦʶ ʯʘʩʪʢʫ ʪʠʩʢʫ ʥʘ ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ ʚʥʦʩʷʪʴ 

ʯʠʩʣʝʥʥʽ ʚʦʜʦʟʘʙʦʨʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴ ʨʦʜʦʚʠʱʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚ ʜʦʣʠʥʽ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ (ɿʦʣʦʯʽʚʩʴʢʘ ʪʘ ʏʝʨʚʦʥʦʛʨʘʜʩʴʢʘ ʛʨʫʧʘ) ʽ ʫ ʚʝʨʭʽʚôʷʭ 

ʣʽʚʠʭ ʜʦʧʣʠʚʽʚ: ʈʘʪʠ, ʉʦʣʦʢʽʾ, ɼʫʤʥʠ (ʇʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʘ ʛʨʫʧʘ), ʨʷʜ ʤʝʥʰʠʭ 

ʚʦʜʦʟʘʙʦʨʽʚ, ʷʢʽ ʧʦʩʪʘʯʘʶʪʴ ʧʠʪʥʫ ʚʦʜʫ ʫ ʨʘʡʦʥʽ ʮʝʥʪʨʠ ʪʘ ʩʝʣʠʱʘ (ɼʫʙʣʷʥʠ, 

ɹʫʩʴʢ, ʂʘʤôʷʥʢʘ ɹʫʟʴʢʘ, ɺʫʟʣʦʚʝ ʪʘ ʽʥ.).  

ʉʫʤʘʨʥʘ ʚʝʣʠʯʠʥʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʘʢʽ 

ʩʢʣʘʜʦʚʽ: ʚʝʣʠʯʠʥʫ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʝʣʠʯʠʥʫ 

ʛʽʜʨʦʪʝʭʥʽʯʥʦʛʦ ʪʘ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʝʣʠʯʠʥʫ ʧʦʩʝʣʝʥʩʴʢʦʛʦ 

ʪʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʝʣʠʯʠʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʪʘ ʘʛʨʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʊʝʭʥʦʛʝʥʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʜʦʙʫʪʢʦʤ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, 

ʟʦʢʨʝʤʘ ʙʫʜʽʚʝʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, ʥʘʙʫʣʠ ʟʥʘʯʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʤʝʞʘʭ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʢʘʨôʻʨʽʚ, ʚ ʷʢʠʭ ʚʝʜʝʪʴʩʷ 

ʚʠʜʦʙʫʪʦʢ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ 

ɺʠʰʥʽ (15 ʢʘʨôʻʨʽʚ), ʈʘʪʠ (13) ʪʘ ʇʦʣʪʚʠ (13). ʅʘʡʤʝʥʰʘ ï ʜʦ 4 ʢʘʨôʻʨʽʚ, 

ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʽʚ ɿʘʚʘʜʽʚʢʠ, ʐʢʣʦ, ɺʘʨʝʥʞʘʥʢʠ, ʉʦʣʦʢʽʾ, 

ɿʦʣʦʯʽʚʢʠ, ɺʝʨʭʥʴʦʛʦ ɹʫʛʫ. 

ʅʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʩʝʣʝʥʴ (ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʦ ʧʣʦʱʽ ʙʘʩʝʡʥʫ ʨʽʢʠ) ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʩʝʡʥʘʭ 

ɿʦʣʦʯʽʚʢʠ (16,9 %), ɺʝʨʝʱʠʮʽ (15,7%), ʇʦʣʪʚʠ (14,3 %) ʪʘ ʑʠʨʢʠ (14,2 %). 

ʅʘʡʤʝʥʰʽ ʧʦʢʘʟʥʠʢʠ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʽʚ ʨ. ɺʘʨʝʥʞʘʥʢʘ (5,6 %), 

ɿʘʚʘʜʽʚʢʘ (6,4 %). ɹʣʠʟʴʢʦ 27 % ʚʩʽʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʙʘʩʝʡʥʽ ʨ. ʇʦʣʪʚʘ ʪʘ 11% ʚ ʙʘʩʝʡʥʽ ʨ. ɺʝʨʝʱʠʮʷ. 

ɿʘ ʚʝʣʠʯʠʥʦʶ ʩʫʤʘʨʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʜʽʣʝʥʽ  

ʪʝʭʥʦʛʝʥʥʽ  ʨʘʡʦʥʠ [6]: 

- ʟ ʜʫʞʝ ʥʠʟʴʢʠʤ ʩʪʫʧʝʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʜʦ 10 ʙʘʣʽʚ); 
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- ʟ ʥʠʟʴʢʠʤ ʩʪʫʧʝʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (11-15 ʙʘʣʽʚ); 

- ʨʘʡʦʥʠ ʟ ʩʝʨʝʜʥʽʤ ʩʪʫʧʝʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (15-20 ʙʘʣʽʚ); 

- ʨʘʡʦʥʠ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (21-25 ʙʘʣʠ);  

- ʨʘʡʦʥʠ ʟ ʥʘʜʤʽʨʥʠʤ ʩʪʫʧʝʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (>25 ʙʘʣʽʚ).  

ʅʘʡʙʽʣʴʰʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʟʥʘʶʪʴ ʙʘʩʝʡʥʠ ʨʽʢ ɿʘʭʽʜʥʠʡ 

ɹʫʛ, ɺʝʨʝʱʠʮʷ, ʈʘʪʘ, ʇʦʣʪʚʘ, ʑʠʨʢʘ ʪʘ ʉʦʣʦʢʽʷ. ɺ ʤʝʞʘʭ ʾʭ ʙʘʩʝʡʥʽʚ ʻ ʨʘʡʦʥʠ 

ʢʘʪʘʩʪʨʦʬʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʦ ʪʘʢʠʭ ʚʽʜʥʦʩ̫ʪɹ ʩʷ ʪʝʨʠʪʦʨʽʾ 

ʏʝʨʚʦʥʦʛʨʘʜʩʴʢʦʛʦ ʪʘ ʗʚʦʨʽʚʩʴʢʦʛʦ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʠʭ ʨʘʡʦʥʽʚ ʽ ʃʴʚʽʚʩʴʢʦʛʦ 

ʧʦʣʽʛʦʥʫ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʧʝʨʩʧʝʢʪʠʚ ʦʩʚʦʻʥʥʷ 

ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʚʦʜʥʽʚ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʘʡʦʥʽʚ ʟ 

ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʯʘʩʪʢʦʚʦ ʜʦ ʨʘʡʦʥʽʚ ʟ 

ʥʘʜʤʽʨʥʠʤ ʩʪʫʧʝʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

      ʆʩʥʦʚʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʝʣʝʤʝʥʪʦʤ ʦʩʚʦʻʥʥʷ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʽʚ. ʇʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʫ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʾ ʚʦʜʠ, ʘʢʪʠʚʽʟʫʚʘʪʠ ʪʝʭʥʦʛʝʥʥʽ 

ʟʝʤʣʝʪʨʫʩʠ, ʟʩʫʚʠ ʪʦʱʦ. ɼʦ ʪʦʛʦ ʞ ʧʨʦʚʝʜʝʥʥʷ ʤʘʩʦʚʦʛʦ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʦʪʨʝʙʫʻ 

ʚʝʣʠʢʠʭ ʦʙôʻʤʽʚ ʚʦʜʠ ʽ ʧʽʩʢʫ. ʅʘʚʽʪʴ ʚ ʉʐɸ ʚʩʝ ʮʝ ʩʪʚʦʨʶʻ ʚʝʣʠʢʽ ʝʢʦʣʦʛʽʯʥʽ 

ʪʨʫʜʥʦʱʽ. ʇʨʠʨʦʜʦʟʘʭʠʩʥʽ ʫʩʪʘʥʦʚʠ ʧʦʩʪʽʡʥʦ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʟʚôʷʟʦʢ 

ʧʨʦʚʝʜʝʥʠʭ ʛʽʜʨʦʨʦʟʨʠʚʽʚ ʚ ʛʘʟʦʥʦʩʥʠʭ ʩʣʘʥʮʷʭ ʚ ʰʪʘʪʘʭ ʇʝʥʩʠʣʴʚʘʥʽʷ, ʆʛʘʡʦ, 

ʂʦʣʦʨʘʜʦ, ɺʘʡʦʤʽʥʛ ʽʟ ʜʦʚʛʦʩʪʨʦʢʦʚʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʪʘ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʨʫʡʥʫʚʘʥʥʷʤ ʜʝʷʢʠʭ ʩʧʦʨʫʜ, ʩʧʦʪʚʦʨʝʥʥʷʤ ʫʤʦʚ ʟʝʤʣʝʨʦʙʩʪʚʘ 

ʪʘ ʽʥʰʠʤʠ ʥʝʛʘʪʠʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʧʦʛʽʨʰʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

      ɺʢʘʟʘʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʧʨʠ ʚʠʜʦʙʫʚʘʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ 

ʤʦʞʫʪʴ ʪʝʞ ʧʨʦʷʚʠʪʠʩʷ ʫ ʧʦʚʥʫ ʤʽʨʫ ʥʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʽ [7]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʙʽʣʴʰʦʩʪ̔ ʨʦʜʦʚʠʱ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʉʐɸ ʪʘ, ʦʩʦʙʣʠʚʦ ʂʘʥʘʜʠ,  ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʪʝʨʠʪʦʨʽʾ ʥʘ ʩʣʘʥʮʝʚʠʡ ʛʘʟ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʛʫʩʪʦʥʘʩʝʣʝʥʠʭ 

ʨʘʡʦʥʘʭ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʟʝʤʣʝʨʦʙʩʪʚʦʤ. ʅʝʛʘʪʠʚʥʠʤ ʯʠʥʥʠʢʦʤ ʪʘʢʦʞ  ̒ʩʢʣʘʜʥʘ 
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ʪʝʢʪʦʥʦ-ʛʝʦʜʠʥʘʤʽʯʥʘ ʩʠʪʫʘʮʽʷ ʥʘ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʽ. ɿʦʢʨʝʤʘ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʥʘʷʚʥʽʩʪʴ ʚ ʡʦʛʦ ʤʝʞʘʭ ʪʝʢʪʦʥʽʯʥʠʭ ʣʽʥʽʘʤʝʥʪʽʚ ʨʽʟʥʦʛʦ ʨʘʥʛʫ ʽ ʧʦʚôʷʟʘʥʠʭ ʟ 

ʥʠʤʠ ʟʦʥ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʪʘ ʪʝʢʪʦʥʽʯʥʦʛʦ ʜʨʦʙʣʝʥʥʷ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʟʦʥʠ 

ʢʨʽʟʴʬʦʨʤʘʮʽʡʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ. ʇʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʨʦʟʨʠʚʽʚ ʚ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʚ 

ʪʘʢʠʭ ʟʦʥʘʭ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʧʨʦʨʠʚʽʚ ʛʘʟʫ ʪʘ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʫ ʚʠʱʝʟʘʣʷʛʘʶʯʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʽ ʥʘ ʟʝʤʥʫ ʧʦʚʝʨʭʥʶ ɼʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʚʠʱʝ ʚʢʘʟʘʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʥʝʦʙʭʽʜʥʘ ʮʽʣʽʩʥʘ ʩʠʩʪʝʤʘ ʧʦʩʪʽʡʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʽ ʟʘʢʘʨʪʫʚʘʪʠ ʜʽʣʷʥʢʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ - ʧʨʠʨʦʜʥʽ ʧʨʦʥʠʢʥʽ ʪʝʢʪʦʥʽʯʥʽ ʟʦʥʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʧʨʦʚʽʜʥʠʢʘʤʠ ʫ ʚʝʨʭʥʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʽ ʥʘ ʧʦʚʝʨʭʥʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʦʟʯʠʥʽʚ ʽ ʛʘʟʽʚ, ʚʠʜʽʣʠʪʠ ʦʭʦʨʦʥʥʽ ʟʦʥʠ (ʟʦʢʨʝʤʘ ʩʠʩʪʝʤʠ ʚʦʜʦʟʘʙʦʨʽʚ, ʤʽʩʮʝʚʠʭ 

ʘʛʣʦʤʝʨʘʮʽʡ), ʜʝ ʥʝ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ [7-10]. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʝʥʦ ʜʽʣʷʥʢʘʤ, ʱʦ ʧʨʠʫʨʦʯʝʥ ̔ʜʦ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʦʥʘʤʠ 

ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʽ ʨʦʟʫʱʽʣʴʥʝʥʦʩʪʽ ʧʦʨʽʜ, ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʘʥʘʣʽʚ ʛʣʠʙʠʥʥʦʾ 

ʜʝʛʘʟʘʮʽʾ ʪʘ ʟʦʥ ʚʠʩʭʽʜʥʦʛʦ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʛʣʠʙʦʢʦʟʘʣʷʛʘʶʯʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ (ʨʠʩ 4.1).    

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʙʽʨ ʦʙôʻʢʪʽʚ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʥʝʪʨʘʜʠʮʽʡʥʽ ʚʫʛʣʝʚʦʜʥʽ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʧʨʦʚʦʜʠʪʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʜʽʣʝʥʠʭ ʜʽʣʷʥʦʢ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ. 
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ɸ ï ʛʽʜʨʦʨʦʟʨʠʚ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ; ɹ ï ʚʠʭʽʜ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ ʽ ʛʘʟʫ ʫ 

ʚʝʨʭʥʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʥʘ ʧʦʚʝʨʭʥʶ;  ɺ ï ʦʙ'ʻʢʪʠ ʛʽʜʨʦʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ; 1 ï 

ʜʽʣʷʥʢʘ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ; 2 ï ʝʣʝʤʝʥʪʠ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʤʦʥʽʪʦʨʠʥʛʫ (ʩʧʦʩʪʝʨʝʞʥʽ 

ʩʚʝʨʜʣʦʚʠʥʠ); 3 ï ʦʭʦʨʦʥʥʽ ʙʣʦʢʠ, ʥʝʜʦʪʦʨʢʘʥʽ ʪʝʭʥʦʣʦʛʽʻʶ ʛʽʜʨʦʨʦʟʨʠʚʫ (ʚ ʟʦʥʘʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʜʦʟʘʙʦʨʽʚ ʧʠʪʥʠʭ ʚʦʜ); 4 ï ʟʦʥʠ ʧʽʜʚʠʱʝʥʦʛʦ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʧʽʜʟʝʤʥʠʭ ʪʘ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ (ʟʦʥʠ ʧʝʨʝʪʦʢʽʚ ʪʘ ʨʦʟʚʘʥʪʘʞʝʥʥʷ); ɯ ï ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʘ; II  ï 

ʉʭʽʜʥʦ-ʃʽʱʠʥʩʴʢʘ. 

ʈʠʩ. 4.1. ʇʨʦʛʥʦʟʥʘ ʩʭʝʤʘ ʜʽʣʷʥʦʢ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʠʜʦʙʫʪʢʫ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ [9] ʟʽ ʟʤʽʥʘʤʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷʤʠ ɺ.ʏʝʧʽʣʷ. 
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     4.3 ʇʝʨʩʧʝʢʪʠʚʥʽ ʛʝʦʣʦʛʦ-ʧʨʦʤʠʩʣʦʚʽ ʟʦʥʠ ʪʘ ʜʽʣʷʥʢʠ 

 

       ɺʧʝʨʰʝ ʃʴʚʽʚʩʴʢʦ-ʂʦʣʦʤʠʡʩʴʢʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʽʘʣʴʥʘ ʟʦʥʘ ʨʦʟʚʠʪʢʫ 

ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʝʚʠʭ ʚʽʜʢʣʘʜʽʚ ʟ ʥʘʡʚʠʱʠʤ ʚʤʽʩʪʦʤ  ʉʦʨʛ ï 0,9-2,27%  

ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʥʘʤʠ ʷʢ ʻʜʠʥʝ ʧʦʪʝʥʮʽʡʥʝ ʨʦʜʦʚʠʱʝ ʛʘʟʫ (ʈʠʩ.2.7) ʽ ʻ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ ʚʠʜʽʣʝʥʦʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʣʴʱʽ ʰʠʨʦʢʦʾ ʩʤʫʛʠ, 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʥʘ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ, ʫ ʪ. ʯ. 

ʩʠʣʫʨʽʡʩʴʢʠʭ, ʚʽʜʢʣʘʜʘʭ.  

      ɺ ʤʝʞʘʭ ʮʽʻʾ ʟʦʥʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʥʘʤʠ ʚʠʜʽʣʝʥʦ 

ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʫ ʪʘ ʉʭʽʜʥʦ-ʃ̔ ʱʠʥʩʴʢʫ ʜʽʣʷʥʢʠ ʫʤʦʚʥʦ ʦʙʤʝʞʝʥʽ 

ʧʣʦʱʘʤʠ ʫ 1000 ʢʤ2 ʢʦʞʥʘ (ʈʠʩ 4.2). ɼʽʣʷʥʢʠ ʚʠʙʠʨʘʣʠʩʴ ʟ ʫʤʦʚʦʶ ʥʘʷʚʥʦʩʪʽ ʫ 

ʾʭ ʤʝʞʘʭ ʧʨʦʙʫʨʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʜʝ ʦʪʨʠʤʘʥʦ ʤʘʢʩʠʤʫʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ɹʨʘʣʠʩʴ ʜʦ ʫʚʘʛʠ ʪʘʢʦʞ ʨʝʣʴʻʬ, ʜʝʤʦʛʨʘʬʽʯʥʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʘʥ 

ʪʝʨʠʪʦʨʽʡ, ʧʨʦʤʠʩʣʦʚʝ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʝʦʣʦʛʦ-ʝʢʦʣʦʛʽʯʥʽ 

ʨʠʟʠʢʠ ʪʦʱʦ. ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʘ ʜʽʣʷʥʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʤʝʞʘʭ ʧʽʚʥʽʯʥʦʛʦ 

ʟʘʭʦʜʫ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ. ɺ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʧʨʦʙʫʨʝʥʽ ʜʚʽ ʛʣʠʙʦʢʽ ʩʚʝʨʜʣʦʚʠʥʠ: 

ʦʧʦʨʥʘ ʈʘʚʘ-ʈʫʩʴʢʘ 1 ʪʘ ʧʘʨʘʤʝʪʨʠʯʥʘ ʂʨʝʭʽʚ 1. ɿʘ ʜʘʥʠʤʠ ʩʚ. ʈʘʚʘ-ʈʫʩʴʢʘ 1 

ʨʦʟʢʨʠʪʘ ʪʦʚʱʠʥʘ ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʽʚ ʧʝʨʝʚʠʱʫʻ 1720 ʤ, ʷʢʘ ʚʠʙʽʨʢʦʚʦ 

ʧʨʦʡʜʝʥʘ ʟ ʚʽʜʙʦʨʦʤ ʢʝʨʥʫ (ʙʽʣʴʰʝ 375 ʤ). ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʥʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʤʠ 

ʜʘʥʠʤʠ ʥʘ 75 ʟʨʘʟʢʘʭ ʥʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʉʦʨʛ. (0,5-1,1 %, ʫ ʜʝʷʢʠʭ ʟʨʘʟʢʘʭ ʜʦ 1,27 

%) ʤʘʶʪʴ ʚʽʜʢʣʘʜʠ ʣʫʜʣʦʚʩʴʢʦʛʦ ʷʨʫʩʫ ʩʠʣʫʨʫ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 2100ï2650 ʤ. 

ʄʽʥʽʤʘʣʴʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘ ʪʦʚʱʠʥʘ ʩʣʘʥʮʽʚ ʙʽʣʴʰʝ 80 ʤ. ʇʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

ʜʽʣʷʥʢʠ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʛʘʟʦʧʨʦʷʚʘʤʠ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʂʨʝʭʽʚ 1 ʚ 

ʩʠʣʫʨʽʡʩʴʢʠʭ ʘʨʛʽʣʽʪʘʭ. ɿʘ ʛʘʟʦʢʘʨʦʪʘʞʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʦʤʘʣʴʥʠʡ ʚʤʽʩʪ ʛʘʟʫ 

ʚ ʨʦʟʯʠʥʽ ʩʢʣʘʜʘʚ  ʜʦ 70 %.  

ʉʭʽʜʥʦ-ʃʽʱʠʥʩʴʢʘ ʜʽʣʷʥʢʘ ʪʝʞ ʻ ʩʢʣʘʜʦʚʦʶ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦʾ ʚʠʱʝ 

ʃʴʚʽʚʩʴʢʦ-ʂʦʣʦʤʠʡʩʴʢʦʾ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʽʘʣʴʥʦʾ ʟʦʥʠ, ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʻʜʠʥʝ 

ʧʦʪʝʥʮʽʡʥʝ ʨʦʜʦʚʠʱʝ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʪʘ ʨʦʟʪʘʰʦʚʘʥʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʰʝ 
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ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ ʫ ʟʦʥʽ ʤʝʥʰ ʛʣʠʙʦʢʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʟʘʥʫʨʝʥʥʷ ʩʠʣʫʨʽʡʩʴʢʦʾ ʩʣʘʥʮʝʚʦʾ ʪʦʚʱʽ. ʅʘ ʜʽʣʷʥʮʽ ʧʨʦʙʫʨʝʥʘ ʧʘʨʘʤʝʪʨʠʯʥʘ 

ʩʚʝʨʜʣʦʚʠʥʘ ʃʽʱʠʥʩʴʢʘ 1, ʷʢʘ  ʨʦʟʢʨʠʣʘ ʪʠʧʦʚʠʡ ʨʦʟʨʽʟ ʛʣʠʙʦʢʦʚʦʜʥʠʭ 

ʤʦʨʩʴʢʠʭ ʪʝʨʠʛʝʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʩʠʣʫʨʫ ʚ ʽʥʪʝʨʚʘʣʽ 2278-3537 ʤ ʟʽ ʟʥʘʯʥʠʤʠ 

ʦʙʩʷʛʘʤʠ ʚʽʜʽʙʨʘʥʦʛʦ ʢʝʨʥʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʥʘʤ ʩʬʦʨʤʫʚʘʪʠ ʧʨʝʜʩʪʘʚʥʠʮʴʢʫ 

ʢʦʣʝʢʮʽʶ (51 ʟʨʘʟʦʢ) ʪʘ ʧʨʦʚʝʩʪʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʜʝʪʘʣʴʥʽ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʽ, 

ʤʽʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʽ, ʧʝʪʨʦʬʽʟʠʯʥʽ ʪʘ ʛʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʙʩʦʣʶʪʥʘ 

ʧʦʨʠʩʪʽʩʪʴ ʘʨʛʽʣʽʪʽʚ 0,2-4,1 %  ʧʨʠ ʩʝʨʝʜʥʽʡ 1,5% (45 ʟʨʘʟʢʽʚ), ʚʽʜʢʨʠʪʘ 

ʧʦʨʠʩʪʽʩʪʴ 0,33-4,15 %, ʧʨʦʥʠʢʥʽʩʪʴ ï ʤʝʥʰʝ 0,01 ʤɼ. ʄʽʥʽʤʘʣʴʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘ 

ʪʦʚʱʠʥʘ ʩʣʘʥʮʽʚ ʙʽʣʴʰʝ 130 ʤ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʨʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 21 ʧʨʦʙʠ 

ʢʝʨʥʽʚ ʩʚ. ʃʽʱʠʥʩʴʢʦʾ 1 ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʤʽʩʪ ʊʆʉ ʚʽʜ 0,75 ʜʦ 2,27 % ʧʨʠ 

ʩʝʨʝʜʥʴʦʤʫ 1,22%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʘʪʥʽʡ ʡʦʛʦ ʚʤʽʩʪ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʛʘʟʫ ʫ 

ʩʠʣʫʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʥʘ ʩʪʘʜʽʷʭ ʢʘʪʘʛʝʥʝʟʫ ʄʂ2-ɸʂ1. ʋ ʩʢʣʘʜʽ ʣʝʪʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʬʣʶʾʜʥʠʭ ʚʢʣʶʯʝʥʴ ʫ ʤʽʥʝʨʘʣʘʭ ʽ ʟʘʢʨʠʪʠʭ ʧʦʨ ʘʨʛʽʣʽʪʽʚ 

ʜʦʩʣʽʜʞʝʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʟʘ ʨʦʟʨʽʟʦʤ ʩʚ. ʃʽʱʠʥʩʴʢʘ 1 ʜʦʤʽʥʫʻ ʤʝʪʘʥ (ʜʦ 100 

ʦʙ. %). ʇʨʦʪʝ, ʥʘ ʛʣʠʙʰʠʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʷʚʣʷʻʪʴʩʷ ʝʪʘʥ, ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʘ 

ʪʘʢʦʞ ʘʟʦʪ. ɺʩʪʘʥʦʚʣʝʥʦ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʧʘʨʠ ʚʦʜʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʘʣʦʚʦʜʥʽʩʪʴ ʨʦʟʨʽʟʫ ʩʣʘʥʮʝʚʦʾ ʪʦʚʱʽ, ʷʢʘ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ  

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʩʠʩʪʝʤ. 

ʗʢ ʚʽʜʤʽʯʘʣʦʩʴ ʚʠʱʝ, ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʘ ʟʦʥʘ ʽʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ 

ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ ʢʝʤʙʨʽʶ (ʩʝʨʝʜʥʷ 

ʧʦʨʠʩʪʽʩʪʴ < 5-6 %,  ʩʝʨʝʜʥʷ ʧʨʦʥʠʢʥʽʩʪʴ ï 0,5 ʤʽʣʽʜʘʨʩʽ), ʟ ʷʢʦʶ ʥʘʤʠ 

ʧʨʦʛʥʦʟʫʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʠ ʛʘʟʦʥʦʩʥʦʩʪʽ, ʦʭʦʧʣʶʻ ʪʝʨʠʪʦʨʽʶ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ (ʈʠʩ.4.3). ʎ  ̫ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʘ ʟʦʥʘ ʧʨʠʫʨʦʯʝʥʘ ʜʦ 

ʛʽʜʨʦʭʽʤʽʯʥʦʾ ʟʦʥʠ ʟʘʩʪʽʡʥʦʛʦ ʚʦʜʦʦʙʤʽʥʫ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʟʦʥʠ 

ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 6 ʪʠʩ. ʢʤ2.  

ɺ ʤʝʞʘʭ ʮʽʾ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʦʾ ʟʦʥʠ ʛʘʟʦʥʦʩʥʦʩʪʽ 

ʫʱʽʣʴʥʝʥʠʭ ʢʝʤʙʨʽʡʩʴʢʠʭ ʧʽʩʢʦʚʠʢʽʚ ʥʘʤʠ ʚʠʜʽʣʝʥʘ ʧʝʨʰʦʯʝʨʛʦʚʘ 
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ʚʠʩʦʢʦʧʝʨʩʧʝʢʪʠʚʥʘ ʂʥʷʟʽʚʩʴʢʦ-ʇʝʨʝʤʠʰʣʷʥʩʴʢʘ ʜʽʣʷʥʢʘ (ʨʠʩ.4.3) ʧʦʢʨʘʱʝʥʠʭ 

ʢʦʣʝʢʪʦʨʽʚ ʧʣʦʱʝʶ ʫ 1250 ʢʤ2, ʽʟ ʷʢʠʭ ʧʨʠ ʤʝʥʰʠʭ ʚʠʪʨʘʪʘʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʧʨʦʤʠʩʣʦʚʽ ʧʨʠʧʣʠʚʠ ʛʘʟʫ. ɻʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʧʦʢʨʽʚʣʽ ʚʽʜʢʣʘʜʽʚ ʢʝʤʙʨʽʶ ʪʫʪ 

ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 1800 ʤ ʜʦ 3000 ʤ. ʇʝʨʩʧʝʢʪʠʚʥʽ ʚʠʜʦʙʫʚʥʽ  ʨʝʩʫʨʩʠ ʛʘʟʫ ʥʘʤʠ 

ʦʮʽʥʝʥʽ ʫ 200 ʤʣʨʜ. ʤ3 [4;11-13]. ɺʠʩʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʮʽʻʾ ʜʽʣʷʥʢʠ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʠʤʠ ʛʘʟʦʧʨʦʷʚʘʤʠ ʧʨʠ ʙʫʨʽʥʥʽ ʢʝʤʙʨʽʡʩʴʢʠʭ 

ʫʱʽʣʴʥʝʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ ʇʝʨʝʤʠʰʣʷʥʩʴʢʘ-1 ʪʘ 3, 

ɺʝʣʠʢʦ-ʄʦʩʪʽʚʩʴʢʘ-30, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʾʾ ʤʝʞʘʭ. 

ɺ̔ ʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʧʽʩʢʦʚʠʢʘʤʠ ʟ ʥʝʟʥʘʯʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ 

ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ 

ʥʘʧʨʷʤʢʫ. ʇʽʩʢʦʚʠʢʠ ʩʚʽʪʣʦ-ʩʽʨʽ ʜʦ ʩʽʨʠʭ, ʢʚʘʨʮʦʚʽ ʚʽʜ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʜʦ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʭ, ʜʦʙʨʝ ʟʮʝʤʝʥʪʦʚʘʥʽ. ʊʝʢʩʪʫʨʘ ʧʽʩʢʦʚʠʢʽʚ ʤʘʩʠʚʥʘ, ʽʥʦʜʽ 

ʧʣʷʤʠʩʪʘ. ʉʢʣʘʜ ʧʝʨʝʚʘʞʥʦ ʢʚʘʨʮʦʚʠʡ. 

ʎʝʤʝʥʪʘʮʽʷ ʢʦʥʪʘʢʪʦʚʘ ʽ ʢʚʘʨʮʦʚʦ-ʨʝʛʝʥʝʨʘʮʽʡʥʘ, ʽʥʦʜʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʛʣʠʥʠʩʪʠʡ ʮʝʤʝʥʪ ʧʣʽʚʢʦʚʦʛʦ ʪʠʧʫ, ʘ ʪʘʢʦʞ ʢʘʨʙʦʥʘʪʥʠʡ ʧʦʨʦʚʦʛʦ ʽ 

ʧʦʨʦʚʦ-ʙʘʟʘʣʴʥʦʛʦ ʪʠʧʽʚ. 

ɺ ʤʝʞʘʭ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʜʽʣʷʥʢʠ ʧʨʦʙʫʨʝʥʦ 10 ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʪʨʘʜʠʮʽʡʥʽ 

ʚʫʛʣʝʚʦʜʥʽ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʜʦʩʠʪʴ ʨʽʚʥʦʤʽʨʥʦ ʽ ʜʦʩʪʘʪʥʴʦ ʚʧʝʚʥʝʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʾ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ. 

ʇʨʠʢʣʘʜʦʤ ʥʘʷʚʥʦʩʪʽ ʟʥʘʯʥʠʭ ʟʘ ʪʦʚʱʠʥʦʶ ʧʣʘʩʪʽʚ ʧʽʩʢʦʚʠʢʽʚ ʫ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʤʦʞʝ ʙʫʪʠ ʩʚ. ʇʝʨʝʤʠʰʣʷʥʩʴʢʘ-1. ʊʫʪ ʚ ʽʥʪʝʨʚʘʣʽ 

ʛʣʠʙʠʥ 3038-3864 ʤ (ʪʦʚʱʠʥʘ ʢʝʤʙʨʽ ʁ826 ʤ), ʚʠʜʽʣʷʶʪʴʩʷ ʧʘʯʢʠ ʧʽʩʢʦʚʠʢʽʚ 

ʪʦʚʱʠʥʦʶ ʚʽʜ 50 ʤ ʜʦ 110 ʤ. ʂʘʪʘʛʝʥʝʪʠʯʥʘ ʧʝʨʝʪʚʦʨʝʥʽʩʪʴ ʆʈ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʥʘ ʩʪʘʜʽʾ ʄʂ4 -ʄʂ5 (Ro 1,35-2,0). 
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ɺʀʉʅʆɺʂʀ ɼʆ ʈʆɿɼɯʃʋ 4 

1. ɻʝʦʣʦʛʽʯʥʽ ʧʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ʛʘʟʫ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ ʩʠʣʫʨʫ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʦʮʽʥʝʥʽ ʟʘ ʤʝʪʦʜʠʢʦʶ ʛʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʉʐɸ ʜʣʷ 

ʩʣʘʙʦʚʠʚʯʝʥʠʭ ʪʝʨʠʪʦʨʽʡ (ʯʝʨʝʟ ʛʘʟʦʚʤʽʩʪ ʚʘʛʦʚʦʾ ʦʜʠʥʠʮʽ ʧʦʨʦʜʠ 

ʨʦʜʦʚʠʱʘ-ʘʥʘʣʦʛʘ, ʚ ʷʢʦʩʪʽ ʷʢʦʛʦ ʧʨʠʡʥʷʪʦ ʍʘʡʥʩʚʽʣʣ) ʫ 12 ʪʨʣʥ.  ʤ3, ʘ 

ʤʽʥʽʤʘʣʴʥʽ ʚʠʜʦʙʫʚʥʽ ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʽ ʚʠʣʫʯʝʥʥʷ 0,15 ʙʣʠʟʴʢʦ 1,8 ʪʨʣʥ. ʤ3. 

2. ɿʘ ʢʽʣʴʢʽʩʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʧʨʦʛʥʦʟʫ ʛʘʟʦʥʦʩʥʦʩʪʽ 

ʚʠʜʽʣʝʥʦ ʷʢ ʧʝʨʰʦʯʝʨʛʦʚʽ ʈʘʚʘ-ʈʫʩʴʢʦ-ʂʨʝʭʽʚʩʴʢʫ ʪʘ ʉʭʽʜʥʦ-ʃʽʱʠʥʩʴʢʫ 

ʚʠʩʦʢʦʧʝʨʩʧʝʢʪʠʚʥʽ ʜʽʣʷʥʢʠ ʥʘ ʛʘʟ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦ-ʂʦʣʦʤʠʡʩʴʢʦʾ ʉʌɿ. 

3. ʆʮʽʥʢʘ ʧʨʦʛʥʦʟʥʠʭ ʚʠʜʦʙʫʚʥʠʭ ʨʝʩʫʨʩʽʚ ʛʘʟʫ ʢʝʤʙʨʽʡʩʴʢʠʭ ʫʱʽʣʴʥʝʥʠʭ 

ʧʽʩʢʦʚʠʢʽʚ ʚ ʤʝʞʘʭ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʦʾ ʟʦʥʠ ʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ 

ʻʤʥʽʩʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ  ʧʘʨʘʤʝʪʨʘʤʠ ʙʣʠʟʴʢʦ 340 ʤʣʨʜ. ʤ3. ɺ ʾʾ ʤʝʞʘʭ 

ʚʠʜʽʣʝʥʘ ʷʢ ʧʝʨʰʦʯʝʨʛʦʚʘ ʂʥʷʟʽʚʩʴʢʦ-ʇʝʨʝʤʠʰʣʷʥʩʴʢʘ ʜʽʣʷʥʢʘ ʟ ʧʦʢʨʘʱʝʥʠʤʠ 

ʢʦʣʝʢʪʦʨʘʤʠ ʧʣʦʱʝʶ 1250 ʢʤ2 ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʙʣʠʟʴʢʦ 200 ʤʣʨʜ. 

ʤ3. 

4. ɺʠʟʥʘʯʝʥʦ ʛʝʦʣʦʛʦ-ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʦʩʚʦʻʥʥʷ ʜʞʝʨʝʣ ʥʝʪʨʘʜʠʮʽʡʥʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʪʘ ʚʠʜʽʣʝʥʦ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʽ ʜʽʣʷʥʢʠ, ʷʢʽ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ ʦʙôʻʢʪʽʚ. 
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ʈʆɿɼɯʃ 5 

ʉʇɽʎɯɸʃʔʅʀʁ ʂʆʄʇʃɽʂʉ ɻɽʆʃʆɻʆʈʆɿɺɯɼʋɺɸʃʔʅʀʍ         

ʈʆɹɯʊ ʅɸ ʅɽʊʈɸɼʀʎɯʁʅɯ ɺʋɻʃɽɺʆɼʅɽɺɯ ɼɾɽʈɽʃɸ 

 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʝʨʩʧʝʢʪʠʚ ʪʘ ʛʝʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʧʦʰʫʢʽʚ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʚʝʣʠʯʠʥʘ ʚʠʜʦʙʫʚʥʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜʽʛʨʘʻ ʦʩʦʙʣʠʚʝ 

ʟʥʘʯʝʥʥʷ. ʇʨʦʛʥʦʟʥʽ ʛʝʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ ʛʘʟʫ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ ʩʠʣʫʨʫ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʩʢʣʘʜʘʶʪʴ ʙʽʣʷ 1,8 ʪʨʣʥ. ʤ3, ʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ 

ʚʽʜʢʣʘʜʽʚ ʚʝʨʭʥʴʦʛʦ ʦʨʜʦʚʠʢʫ ʽ ʥʠʞʥʴʦʛʦ ʩʠʣʫʨʫ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ 2,5 ʪʨʣʥ. ʤ3.  

ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʯʥʽ ʧʨʦʛʥʦʟʥʽ ʛʝʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ 

ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʪʦʚʱ ʽ ʚʠʩʦʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʢʨʠʪʪʷ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ 

ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ, ʪʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʧʦʪʨʝʙʫʻ 

ʧʨʦʚʝʜʝʥʥʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʱʦ ʩʧʨʠʷʪʠʤʝ 

ʥʘʨʦʱʫʚʘʥʥʶ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʋʢʨʘʾʥʠ. 

ɻʘʟʦʥʦʩʥʘ ʩʣʘʥʮʝʚʘ ʩʠʩʪʝʤʘ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ 

ʧʦʢʣʘʜʽʚ ʛʘʟʫ ʟʘ ʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʛʘʟʦʥʘʢʦʧʠʯʝʥʥʷ, ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʫʤʦʚʘʤʠ ʟʘʣʷʛʘʥʥʷ, ʣʽʪʦʣʦʛʽʯʥʠʤʠ, ʧʝʪʨʦʬʽʟʠʯʥʠʤʠ ʪʘ ʛʝʦʤʝʭʘʥʽʯʥʠʤʠ  

ʧʘʨʘʤʝʪʨʘʤʠ, ʬʘʢʪʦʨʘʤʠ ʝʢʨʘʥʫʚʘʥʥʷ, ʭʘʨʘʢʪʝʨʦʤ ʛʘʟʦʥʘʩʠʯʝʥʥʷ ʪʦʱʦ. ʗʢʱʦ 

ʪʨʘʜʠʮʽʡʥʽ ʩʢʫʧʯʝʥʥʷ ʛʘʟʫ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʢʣʘʩʠʯʥʠʭ  ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ, 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ, ʣʽʪʦʣʦʛʽʯʥʠʭ ʯʠ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʘʩʪʦʢ, ʤʦʜʝʣʽ ʢʦʣʝʢʪʦʨ 

ï (ʥʘʧʽʚʧʦʢʨʠʰʢʘ) ʧʦʢʨʠʰʢʘ,  ʪʦ ʧʦʢʣʘʜʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ʢʨʫʧʥʠʭ ʦʜʥʦʪʠʧʥʠʭ (ʩʣʘʥʮʝʚʠʭ) ʣʽʪʦʬʘʮʽʘʣʴʥʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʬʦʨʤʘʮʽʡ ʟ 

ʦʜʥʦʯʘʩʥʠʤʠ  ʬʫʥʢʮʽʷʤʠ ʢʦʣʝʢʪʦʨʘ ʪʘ ʧʦʢʨʠʰʢʠ. ʇʦʪʫʞʥʘ ʩʣʘʥʮʝʚʘ ʬʦʨʤʘʮʽʷ 

ʩʠʣʫʨʫ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʦʪʝʥʮʽʡʥʠʡ ʧʨʦʜʫʢʪʠʚʥʠʡ 

ʢʦʤʧʣʝʢʩ (ʨʦʜʦʚʠʱʝ). ʎʝ ʩʧʦʥʫʢʘʻ ʜʦ ʚʠʜʦʟʤʽʥʠ  ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʫʞʝ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʚʠʚʯʝʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ 

ʮʶ ʩʧʝʮʠʬʽʢʫ ʨʦʜʦʚʠʱ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʧʨʽʦʨʠʪʝʪʥʽ ʢʦʤʧʣʝʢʩʠ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʪʝʞ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʜʦʟʤʽʥʝʥʽ. ʗʢʱʦ ʩʣʘʥʮʝʚʘ 
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ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʬʦʨʤʘʮʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʦʪʝʥʮʽʡʥʠʡ ʧʨʦʜʫʢʪʠʚʥʠʡ 

ʢʦʤʧʣʝʢʩ, ʪʦ ʚʣʘʩʥʝ ʾʾ ʢʘʨʪʫʚʘʥʥʷ ʪʘ ʚʠʜʽʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʜʽʣʷʥʦʢ ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʞʝ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʝʪʘʧʽ ʚʠʚʯʝʥʥʷ. ʊʦʤʫ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʰʫʢʽʚ ʪʨʘʜʠʮʽʡʥʠʭ ʨʦʜʦʚʠʱ): 

- ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʚʤʽʩʥʠʭ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ; 

- ʢʣʶʯʦʚʘ ʨʦʣʴ ʛʝʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʊʆʉ, 

ʚʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʚʽʪʨʠʥʽʪʫ Ro, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʝʨʦʛʝʥʫ ʪʦʱʦ); 

- ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʣʘʥʮʽʚ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʝʦʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʫ ʪ.ʯ. ʚʠʟʥʘʯʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʧʦʨʦʜʠ ʜʦ 

ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ; 

- ʜʝʪʘʣʴʥʽ ʩʝʡʩʤʽʯʥʽ 3ɼ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʝʡʩʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 3D GEO 

ʚʠʢʦʥʫʶʪʴʩʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʘʻʢʪʦʨʽʡ ʚʠʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʘ ʥʝ ʟ ʤʝʪʦʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʨʦʜʦʚʠʱʘ. 

ɼʦ ʢʦʤʧʣʝʢʩʫ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʦʚʠʥʥʘ ʚʭʦʜʠʪʠ 2ɼ ʨʝʛʽʦʥʘʣʴʥʘ 

ʩʝʡʩʤʽʯʥʘ ʟʡʦʤʢʘ ʜʣʷ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥ ʷʢ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʨʘʥʽʰʝ ʧʨʦʚʝʜʝʥʠʭ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʧʨʦʬʽʣʽʚ. ʇʨʠ ʮʴʦʤʫ ʮʶ ʟʡʦʤʢʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ 

ʟʘ ʚʽʜʦʤʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʢʦʤʧʘʥʽʾ ɯʆN Geophysical-GXT ʷʢ ʧʨʦʜʦʚʞʝʥʥʷ 

ʨʦʟʧʦʯʘʪʦʾ ʫ ʩʫʤʽʞʥʦʤʫ ʃʶʙʣʽʥʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ʇʦʣʴʱʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʮʝʧʮʽʾ 

çSPANè, ʱʦ ʫʩʧʽʰʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ɹʘʣʪʽʡʩʴʢʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ.  

ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʜʦʚʛʽ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʜʦ 12 ʢʤ), 

ʟʙʽʣʴʰʝʥʠʡ ʯʘʩ ʟʘʧʠʩʫ ʩʝʡʩʤʽʯʥʠʭ ʩʠʛʥʘʣʽʚ (12 ʩʝʢ.), ʥʝʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʢʘʥʘʣʘʤʠ ʟʘʧʠʩʽʚ (25 ʤ), ʟʙʽʣʴʰʝʥʫ ʢʨʘʪʥʽʩʪʴ ʧʝʨʝʢʨʠʪʴ (480) ʪʦʱʦ ʪʘ 

ʢʦʤʧʣʝʢʩʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʟ ʧʦʧʝʨʝʜʥʽʤʠ 2ɼ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʩʝʡʩʤʽʯʥʠʤʠ  

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʙʫʨʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ɿʘʚʜʘʥʥʷ 2ɼ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʝʡʩʤʽʯʥʦʾ ʟʡʦʤʢʠ ʟʘ ʟʛʘʜʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʚʠʚʯʝʥʥʷ: 

- ʨʝʛʽʦʥʘʣʴʥʝ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʙʘʩʝʡʥʫ; 
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- ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ; 

- ʨʝʛʽʦʥʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʩʝʡʩʤʦʬʘʮʽʡ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʙʫʜʦʚʫ 

ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʩʣʘʥʮʽʚ ʪʘ ʾʭ ʪʦʚʱʠʥ, ʦʩʦʙʣʠʚʦ ʧʦʙʣʠʟʫ ʟʦʥʠ 

ʊʝʡʩʝʡʨʝ-ʊʦʨʥʢʚʽʩʪʘ, ʜʝ ʥʘʷʚʥʽ ʩʝʡʩʤʽʯʥʽ ʜʘʥʽ ʻ ʥʝ ʜʦʩʠʪʴ ʜʦʩʪʦʚʽʨʥʠʤʠ; 

- ʚʠʚʯʝʥʥʷ ʪʝʢʪʦʥʽʯʥʦʾ ʝʚʦʣʶʮʽʾ ʙʘʩʝʡʥʫ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʡʦʛʦ ʛʣʠʙʠʥʥʦʾ 

ʙʫʜʦʚʠ;  

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʦʩʥʦʚʥʠʭ ʪʘ ʜʨʫʛʦʨʷʜʥʠʭ ʟʦʥ ʨʦʟʣʦʤʽʚ, ʷʢʽ 

ʥʝʟʘʜʦʚʽʣʴʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʽʩʥʫʶʯʠʤʠ ʩʝʡʩʤʽʯʥʠʤʠ ʜʘʥʠʤʠ;  

- ʤʦʜʝʣʶʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʩʠʩʪʝʤ ʪʦʱʦ. 

ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʣʴʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʥʘʥʥʷ ʫ ʤʝʞʘʭ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ ʷʢ ʤʽʥʽʤʫʤ 2-ʭ ʧʦʟʜʦʚʞʥʽʭ ʧʨʦʬʽʣʽʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ 

ʧʨʦʩʪʷʛʘʥʥʷ ʷʢ ʾʭ ʧʨʦʜʦʚʞʝʥʥʷ ʟ ʃʶʙʣʽʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʇʦʣʴʱʽ, ʘ ʪʘʢʦʞ 5 

ʧʦʧʝʨʝʯʥʠʭ ʧʨʦʬʽʣʽʚ ʟ ʧʽʚʜʝʥʥʦʛʦ-ʟʘʭʦʜʫ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʟʘʛʘʣʴʥʦʶ 

ʧʨʦʪʷʞʥʽʩʪʶ ʙʽʣʷ 1,5 ʪʠʩ. ʧʦʛ. ʢʤ [1;2], ɺʘʨʽʘʥʪ ʨʦʟʤʽʱʝʥʥʷ ʩʽʪʢʠ ʟʛʘʜʘʥʠʭ 

ʩʝʡʩʤʦʧʨʦʬʽʣʽʚ ʧʨʠʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 5.1. 

ʅʝʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʛʘʟʫ ʩʪʚʦʨʶʶʪʴ ʨʽʟʥʽ ʘʥʦʤʘʣʴʥʽ 

ʛʝʦʝʣʝʢʪʨʠʯʥʽ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʪʘ ʽʥʰʽ ʝʬʝʢʪʠ, ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʝ ʤʝʥʰ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʚʠʚʯʝʥʥʷ ʧʦʚʠʥʥʽ ʚʽʜʽʛʨʘʪʠ ʚʽʜʦʤʽ 

ʨʽʟʥʦʪʠʧʥʽ ʛʝʦʝʣʝʢʪʨʠʯʥʽ ʤʝʪʦʜʠ (ʄʊɿ, ɺɽɿ, ɼɽɿ ʪʘ ʽʥ.), ʤʝʪʦʜʠ ʩʪʘʥʦʚʣʝʥʥʷ 

ʢʦʨʦʪʢʦʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ (ʉʂɯʇ) ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʝʣʝʢʪʨʦʨʝʟʦʥʘʥʩʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (ɺɽʈɿ) ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʮʠʭ ʘʥʦʤʘʣʴʥʠʭ 

ʝʬʝʢʪʽʚ. ʇʽʜʩʪʘʚʦʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʻ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʨʽʟʫ ʟʘ ʝʣʝʢʪʨʠʯʥʠʤ ʦʧʦʨʦʤ, ʜʽʝʣʝʢʪʨʠʯʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ ʽ ʽʥʰʠʤʠ 

ʝʣʝʢʪʨʠʯʥʠʤʠ ʪʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʆʩʢʽʣʴʢʠ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʦʶ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʶ ʩʧʝʮʠʬʽʢʦʶ ʛʘʟʦʥʦʩʥʠʭ ʩʣʘʥʮʽʚ ʻ ʾʭ ʤʘʣʦʚʦʜʥʽʩʪʴ ʪʘ 

ʛʽʜʨʦʬʦʙʥʽʩʪʴ, ʪʦ ʾʭ ʪʦʚʱʽ ʙʫʜʫʪʴ ʚʠʜʽʣʷʪʠʩʴ ʚʠʩʦʢʦʦʤʥʠʤʠ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ 

ʪʘ ʽʥʰʠʤʠ ʘʥʦʤʘʣʽʷʤʠ. ɺʣʘʩʥʝ ʛʝʦʝʣʝʢʪʨʠʯʥʽ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʤʝʪʦʜʠ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʷʤʽ ʤʝʪʦʜʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʠʭ 
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ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʬʦʨʤʘʮʽʡ. 

 
 

1-3 ï ʩʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ (1 ï ʩʠʣʫʨʫ, 2 ï ʪʠʚʝʨʩʴʢʦʾ ʩʝʨʽʾ, 3 ï 

ʜʥʽʩʪʝʨʩʴʢʦʾ ʩʝʨʽʾ ʘʙʦ ʦʣʜ-ʨʝʜʫ); 4 ï ʟʘʭʽʜʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʩʠʣʫʨʫ ʽ ʜʝʚʦʥʫ; 5 ï 

ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ (ʤʝʞʽ ʃʴʚʽʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ); 6 ï ʟʦʥʠ 

ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ; 7 ï ʨʦʟʤʽʱʝʥʥʷ ʙʽʦʛʝʨʤʦʚʠʭ ʙʘʨôʻʨʽʚ (ɸ ï ʙʘʛʦʚʠʮʴʢʦʛʦ, ɺ ï 

ʤʘʣʠʥʦʚʝʮʴʢʦʛʦ (ʢʦʥʽʚʩʴʢʦʛʦ), ʉ ï ʩʢʘʣʴʩʴʢʦʛʦ (ʽʩʘʢʦʚʝʮʴʢʦʛʦ) ʚʽʢʫ); 8 ï ʩʚʝʨʜʣʦʚʠʥʠ;  ʊʊɿ 

ï ɿʦʥʘ ʊʝʡʩʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ; 9 ï ʧʨʦʝʢʪʥʽ ʩʝʡʩʤʦʧʨʦʬʽʣʽ 2D (I-VII ). 

ʈʠʩ. 5.1 ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʝʢʪʥʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʩʝʡʩʤʦʧʨʦʬʽʣʽʚ 2D. 

 

ʅʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʃʫʢʽʥʠʤ ʆ. ʖ. [3] ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʚʠʟʚʘʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ 

(ɺʇ) ʷʢ ʧʨʷʤʦʛʦ ʤʝʪʦʜʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʢʘʨʪʫʚʘʥʥʷ  ʯʦʨʥʦʩʣʘʥʮʝʚʠʭ ʬʦʨʤʘʮʽʡ 

ʚʨʘʭʦʚʫʶʯʠ ʾʭ ʚʠʩʦʢʫ ʥʘʩʠʯʝʥʽʩʪʴ ʜʠʩʧʝʨʩʥʠʤ ʧʽʨʠʪʦʤ. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ, ʘ ʪʘʢʦʞ 


