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ʇʈʆɻʈɸʄʄʅʓʁ ʂʆʄʀʊɽʊ 
ʇʨʝʜʩʝʜʘʪʝʣʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ: 
ɸʧʘʞʝʚ ɸ.ʂ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʨʝʢʪʦʨ ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ 
ʉʦʧʨʝʜʩʝʜʘʪʝʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ: 
ɼʞʘʬʘʨʦʚ ʀ.ʍ., ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʅɸʅɸ, ʯʣʝʥ ʉʦʚʝʪʘ ʨʝʢʪʦʨʦʚ 
ʚʝʜʫʱʠʭ ʘʛʨʘʨʥʳʭ ʚʫʟʦʚ ʛʦʩʫʜʘʨʩʪʚ-ʫʯʘʩʪʥʠʢʦʚ ʉʅɻ, ʨʝʢʪʦʨ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ɻʚʘʨʘʤʠʷ ɸ.ɸ., ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ɸʅɸ, ɸʄɸʅ, ʈɸɽʅ, ʨʝʢʪʦʨ ɸʙʭʘʟʩʢʦʛʦ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ʏʣʝʥʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ: 
ʖʣʜʘʰʙʘʝʚ ʖ.ɸ., ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʟʦʦʪʝʭʥʠʠ ʠ ʟʦʦ-
ʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï ʄʉʍɸ ʠʤ. ʂ.ɸ. ʊʠʤʠ-
ʨʷʟʝʚʘ 
ʄʘʨʯʝʥʢʦ ɺ.ɺ., ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʅʋ 
çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʣʝʤʝʥʥʦʛʦ ʜʝʣʘè 
ɾʝʢʘʤʫʭʦʚ ʄ.ʍ., ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʠʥʩʪʠʪʫʪʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʬʠʣʠʘʣ ʌɻɹʅʋ 
çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅè 
ɹʣʠʝʚ ʉ.ɻ., ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʬʠʣʠʘʣʘ ʌɻɹʋ çʈʦʩʩʝʣʴʭʦʟʮʝʥʪʨè ʧʦ ʂɹʈ 
ʊʘʦʚ ʇ.ʂ., ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʂʘʙʘʨʜʠʥʦ-
ɹʘʣʢʘʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɺʦʣʴʥʦʛʦ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ʈʦʩʩʠʠ 

 
ʆʈɻɸʅʀɿɸʎʀʆʅʅʓʁ ʂʆʄʀʊɽʊ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ: 
ɸʙʜʫʣʭʘʣʠʢʦʚ ʈ.ɿ., ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ 
ʏʣʝʥʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ: 
ʊʘʨʯʦʢʦʚ ʊ.ʊ., ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ çɺʝʪʝʨʠʥʘʨʥʘʷ ʤʝʜʠʮʠʥʘ ʠ ʙʠʦʪʝʭ-
ʥʦʣʦʛʠʠè 
ʊʝʤʤʦʝʚ ʄ.ʀ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʠ.ʦ. ʜʝʢʘʥʘ ʬʘʢʫʣʴʪʝʪʘ çɸʛʨʦʥʦʤʠʯʝʩʢʠʡ 
ʐʝʢʠʭʘʯʝʚ ʖ.ɸ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ çʄʝʭʘʥʠʟʘʮʠʷ ʠ ʵʥʝʨʛʦʦʙʝʩʧʝ-
ʯʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡè 
ɹʘʣʢʠʟʦʚ ɸ.ɹ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ,  ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦè 
ʂʦʢʦʚ ʅ.ʉ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʠ.ʦ. ʜʝʢʘʥʘ ʬʘʢʫʣʴʪʝʪʘ çʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè 
ʊʣʫʧʦʚ ʊ.ʍ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ çʊʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡè 
ɻʫʯʘʧʰʝʚʘ ʀ.ʈ., ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʮʝʥʪʨʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 
ɾʝʤʫʭʦʚ ɸ.ʍ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʥʘʯʘʣʴʥʠʢ ʅʀʉ 

 
ʈɽɼɸʂʎʀʆʅʅɸʗ ʂʆʃʃɽɻʀʗ 

ʐʠʙʟʫʭʦʚ ɿ.ʉ., ʟʘʤ ʜʝʢʘʥʘ ʧʦ ʅʀʈ ʬʘʢʫʣʴʪʝʪʘ çɸʛʨʦʥʦʤʠʯʝʩʢʠʡè  
ɿʫʤʘʢʫʣʦʚʘ ʌ.ʉ., ʟʘʤ ʜʝʢʘʥʘ ʧʦ ʅʀʈ ʬʘʢʫʣʴʪʝʪʘ çʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè 
ɸʤʰʦʢʦʚ ɹ.ʍ., ʟʘʤ ʜʝʢʘʥʘ ʧʦ ʅʀʈ ʬʘʢʫʣʴʪʝʪʘ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦè  
ʍʘʤʦʢʦʚ ʄ.ʄ., ʟʘʤ ʜʝʢʘʥʘ ʧʦ ʅʀʈ ʬʘʢʫʣʴʪʝʪʘ çʄʝʭʘʥʠʟʘʮʠʷ ʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡè 
ʊʘʤʘʭʠʥʘ ɸ.ʗ., ʟʘʤ ʜʝʢʘʥʘ ʧʦ ʅʀʈ ʬʘʢʫʣʴʪʝʪʘ çʊʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡè  
ʐʠʧʰʝʚ ɹ.ʄ., ʟʘʤ ʜʝʢʘʥʘ ʧʦ ʅʀʈ ʬʘʢʫʣʴʪʝʪʘ çɺʝʪʝʨʠʥʘʨʥʘʷ ʤʝʜʠʮʠʥʘ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠè  

 
ɼʦʩʪʠʞʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ɸʇʂ. VII I 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ ʧʘʤʷʪʠ ʟʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ 

ʥʘʫʢʠ ʈʌ ʠ ʂɹʈ, ʧʨʦʬʝʩʩʦʨʘ ɹ.ʍ. ɾʝʨʫʢʦʚʘ // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦ ʠʪʦʛʘʤ VIII ʄʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʏ. II. ï ʅʘʣʴʯʠʢ: ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, 2020. ï 

256 ʩ.  
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ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʚʢʣʶʯʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ ʨʘʟʚʠʪʠʷ ʘʛʨʦ-

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʠʟʜʘʥʠʝ ʚʢʣʶʯʝʥʳ ʥʘʫʯʥʳʝ ʪʨʫʜʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʩʧʠʨʘʥʪʦʚ, ʩʦʠʩʢʘʪʝʣʝʡ, 

ʤʘʛʠʩʪʨʘʥʪʦʚ ʚʫʟʦʚ ʈʦʩʩʠʠ ʠ ʟʘʨʫʙʝʞʴʷ. ʉʙʦʨʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘʫʯʥʳʭ ʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʦʚ, ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ.  

ʉʪʘʪʴʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. ɸʚʪʦʨʳ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩʪʘʪʝʡ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʘ-

ʪʝʥʪʥʫʶ ʯʠʩʪʦʪʫ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʧʨʠʚʝʜʝʥʥʳʭ ʬʘʢʪʦʚ, ʮʠʪʘʪ, ʵʢʦʥʦʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʤʝʥ ʠ ʧʨʦʯʠʭ ʩʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʟʘ ʨʘʟʛʣʘʰʝʥʠʝ ʜʘʥʥʳʭ, ʥʝ ʧʦʜʣʝʞʘʱʠʭ ʦʪʢʨʳʪʦʡ ʧʫʙʣʠʢʘʮʠʠ.  
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ʈɸɿɼɽʃ II I  

ʉʆɺʈɽʄɽʅʅʓɽ ʊʈɽʅɼʓ ʕʂʆʃʆɻʀʏɽʉʂʆʁ  

ʀ ɸɻʈʆʇʈʆɼʆɺʆʃʔʉʊɺɽʅʅʆʁ ʇʆʃʀʊʀʂʀ 
 

 
 

ɸʭʢʫʙʝʢʦʚʘ ɸ.ɸ. ʈʦʣʴ ʘʣʢʘʣʦʠʜʦʚ ʠ ʘʣʣʘʥʪʦʠʥʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʝʩʩ-ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʨʘʩ-

ʪʝʥʠʡééééééééééééééééééééééééééééééééé... 6 

ɹʘʢʦʚʘ ʄ.ʕ., ɹʠʩʯʦʢʦʚʘ ʌ.ɸ. ʇʨʠʤʝʥʝʥʠʝ ʧʶʨʝ ʜʠʢʦʡ ʚʠʰʥʠ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʙʫʣʦʯʥʳʭ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʨʦʣʠ ʘʣʢʘʣʦʠʜʦʚ ʠ ʘʣʣʘʥʪʦʠʥʘ ʚ 

ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘʤ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʩʠʥʪʝʟ ʘʥʪʠʦʢ-

ʩʠʜʘʥʪʦʚ (ʘʣʢʘʣʦʠʜʳ, ʘʣʣʘʥʪʦʠʥʘ) ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʘʜʘʧʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʜʫʢʪʳ ʚʪʦʨʠʯʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ; ʘʣʢʘʣʦʠʜʳ; ʘʣʣʘʥʪʦʠʥ; 

ʩʪʨʝʩʩ-ʬʘʢʪʦʨʳ; ʘʜʘʧʪʘʮʠʷ; ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʩʠʩʪʝʤʘ.  
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Annotation. The article presents data on the role of alkaloids and allantoin in plant adap-

tation to environmental stress factors. It is noted that the enhancement of the synthesis of alkalo-

ids and allantoin under the influence of unfavorable environmental factors contributes to the to-

tal antioxidant pool of metabolism, the value of which is of the most important adaptive value for 

plants. 
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ʈʘʟʚʠʪʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʷʭ ʨʘʩʪʝʥʠʡ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʳʭ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ, ʪʘʢ ʢʘʢ 

ʚʳʷʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘʤ ʦʪʢʨʳʚʘʝʪ 

ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʝʢʮʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ.  

ɺ ʬʠʪʦʬʠʟʠʦʣʦʛʠʠ ʧʦʜ ʩʪʨʝʩʩʦʤ ʧʦʥʠʤʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʦʪʚʝʪʥʳʭ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʨʘʩʪʝʥʠʡ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʠʛʨʘʶʪ ʚʝʱʝʩʪʚʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʤʝʥʘ ʠʣʠ ʚʪʦʨʠʯʥʳʝ 

ʤʝʪʘʙʦʣʠʪʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʪʤʝʯʝʥʳ ʘʣʢʘʣʦʠʜʳ ʠ ʘʣʣʘʥʪʦʠʥ. 
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ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʪʦʯʥʝʥʠʝ ʨʦʣʠ ʘʣʢʘʣʦʠʜʦʚ ʠ ʘʣʣʘʥʪʦʠʥʘ ʚ 

ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ ʫʩʣʦʚʠʷʤ, ʦʪʢʣʦʥʷʶʱʠʤʩʷ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ.  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʙʦʣʝʝ 15 ʪʳʩ. ʘʣʢʘʣʦʠʜʦʚ, ʩʠʥʪʝʟʠʨʫʝʤʳʭ 

20% ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ɸʣʢʘʣʦʠʜʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʘʢʪʠʚʥʦ ʨʘʩʪʫʱʠʭ ʪʢʘʥʷʭ, ʤʝʨʠʩʪʝ-

ʤʘʭ, ʠʥʠʮʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʬʣʦʵʤʳ ʠ ʢʩʠʣʝʤʳ ʠ ʚ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʣʠʩʪʴʝʚ ʠ ʩʪʝʙ-

ʣʝʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ ʘʟʦʪʠʩʪʦʛʦ ʛʝʪʝʨʦʮʠʢʣʘ ʘʣʢʘʣʦʠʜʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʥʘ 

ʧʨʦʠʟʚʦʜʥʳʝ ʧʠʧʝʨʠʜʠʥʘ, ʧʠʨʠʜʠʥʘ, ʪʨʦʧʘʥʘ, ʭʠʥʦʣʠʥʘ, ʠʟʦʭʠʥʦʣʠʥʘ, ʧʫʨʠʥʘ, ʪʝʨʧʝʥʦʠ-

ʜʦʚ ʠ ʠʥʜʦʣʘ.  

ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʘʣʢʘʣʦʠʜʦʚ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʦʪ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ. ʉʦʜʝʨʞʘʥʠʝ 

ʘʣʢʘʣʦʠʜʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʨʘʩʪʸʪ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʨʘʜʠʘʮʠʠ (ʋʌ-ʣʫʯʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʠʦ-

ʩʠʥʪʝʟʫ ʘʣʢʘʣʦʠʜʦʚ), ʚʦʜʥʦʤ ʜʝʬʠʮʠʪʝ, ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʧʨʠ ʥʠʟʢʦʡ ʝʛʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʟʘʩʦʣʝʥʠʠ ʠ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʯʚʳ ʪʷʞʸʣʳʤʠ ʤʝʪʘʣʣʘʤʠ [1-3]. ʋʩ-

ʪʘʥʦʚʣʝʥʘ ʪʝʩʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʢʦʧʣʝʥʠʝʤ ʘʣʢʘʣʦʠʜʦʚ ʠ ʘʟʦʪʥʳʤ ʦʙʤʝʥʦʤ ʨʘʩʪʝʥʠʡ. ʇʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʧʦʛʣʦʱʝʥʠʠ N ʠʟ ʧʦʯʚʳ (ʬʘʟʘ ʮʚʝʪʝʥʠʷ) ʩʦʜʝʨʞʘʥʠʝ ʘʣʢʘʣʦʠʜʦʚ ʨʝʟʢʦ ʚʦʟ-

ʨʘʩʪʘʝʪ. ɺ ʫʩʣʦʚʠʷʭ ʘʟʦʪʥʦʛʦ ʛʦʣʦʜʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʜʠʩʩʠʤʠʣʷʮʠʷ. ɼʝʬʠʮʠʪ ʬʦʩʬʦʨʘ ʚ 

ʧʦʯʚʝ ʩʥʠʞʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʘʣʢʘʣʦʠʜʦʚ ʚ ʨʘʩʪʝʥʠʷʭ, ʘ ʢʘʣʠʷ ï ʧʦʚʳʰʘʝʪ [4]. 

ɸʣʢʘʣʦʠʜʳ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʳ ʩ ʦʪʜʝʣʴʥʳʤʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. ʎʚʝʪʢʦ-

ʚʳʝ ʨʘʩʪʝʥʠʷ, ʩʠʥʪʝʟʠʨʫʶʱʠʝ ʘʣʢʘʣʦʠʜʳ, ʠʟʙʠʨʘʪʝʣʴʥʦ ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʢʦʤʧʣʝʢʩ ʦʪ 3 ʜʦ 

10 ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (Cu, Cr, Se, Zn, Fe, Ba, Co, Mn, B, Al), ʧʨʠʯʸʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʘʣʢʘʣʦʠʜʦʚ. ʆʙʳʯʥʦ ʨʘʩʪʝʥʠʷ, ʧʨʦʜʫʮʠʨʫʶ-

ʱʠʝ ʘʣʢʘʣʦʠʜʳ, ʠʟʙʠʨʘʪʝʣʴʥʦ ʥʘʢʘʧʣʠʚʘʶʪ Co, Zn, Mn ʠ Cu [5]. ɺ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦʛʦ ʥʝ-

ʜʦʩʪʘʪʢʘ ʠʣʠ ʠʟʙʳʪʢʘ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ 

ʘʣʢʘʣʦʠʜʦʚ, ʯʪʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ M-ʦʙʨʘʟʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʘʣʢʘʣʦʠʜʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʦʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠʭ ʵʣʝʤʝʥʪʘʤʠ ʤʠ-

ʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ [6]. 

ɸʣʣʘʥʪʦʠʥ (C4H6N4O3) ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʉʠʥʪʝʟ ʘʣʣʘʥ-

ʪʦʠʥʘ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ Boraginaceae (Symphytum officinale, Pulmonaria offi-

cinalis, P. mollis, Cynoglossum officinale). ɺʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ ʦʙ N-ʦʢʠʩʣʝʥʠʠ ʘʣʣʘʥʪʦʠʥʘ 

ʠ ʝʛʦ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʨʷʜʘ ʧʠʨʨʦʣʠʟʠʜʠʥʦʚʳʭ ʘʣʢʘʣʦʠʜʦʚ 

[7].  

ɸʣʣʘʥʪʦʠʥ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʨʝʛʝʥʝʨʘʮʠʶ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʧʨʦ-

ʷʚʣʷʝʪ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʝ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʠʥʜʫʮʠʨʫʝʪ ʘʧʦʧʪʦʟ ʚ ʨʘ-

ʢʦʚʳʭ ʢʣʝʪʢʘʭ [8], ʧʨʦʷʚʣʷʝʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʠ ʘʥʪʠʤʫʪʘʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʪʥʝʩʝʥ ʨʷ-

ʜʦʤ ʘʚʪʦʨʦʚ ʢ ʵʢʟʦʛʝʥʥʳʤ ʚʠʪʘʤʠʥʘʤ [9]. 

ʈʦʣʴ ʘʣʣʘʥʪʦʠʥʘ, ʢʘʢ ʘʥʪʠʦʢʩʠʜʘʥʪʘ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʫʯʘʩʪʠʠ ʚ ʣʠʢʚʠʜʘʮʠʠ ʪʦʢʩʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʩ ʙʠʦʧʦʣʠʤʝʨʘʤʠ ʠ ʧʦʚʳʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʢ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘʤ ʘʙʠʦʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ʄʝʭʘʥʠʟʤ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʘʣʣʘʥ-

ʪʦʠʥʘ ʩʚʷʟʘʥ ʩʦ ʩʪʠʤʫʣʷʮʠʝʡ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʦʚ ʠ ʬʝʨʤʝʥʪʦʚ. ʅʘʢʦʧʣʝʥʠʝ ʘʣʣʘʥʪʦʠʥʘ ʯʝ-

ʨʝʟ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʶ ʫʨʝʠʜʥʦʡ ʧʝʨʤʝʘʟʳ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠ-

ʪʘ ʘʟʦʪʘ ʠ ʧʦʚʳʰʝʥʥʦʡ ʨʘʜʠʘʮʠʠ [10]. ʅʘʢʦʧʣʝʥʠʝ ʘʣʣʘʥʪʦʠʥʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ ʩʦʣʝʚʦʤʫ ʩʪʨʝʩʩʫ, ʟʘʩʫʭʝ, ʭʦʣʦʜʫ, ʜʝʬʠʮʠʪʫ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥ-

ʪʦʚ ʚ ʧʦʯʚʝ [11, 12].  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʘʜʘʧʪʘ-

ʮʠʷ ʦʢʦʧʥʠʢʘ ʰʝʨʰʘʚʦʛʦ, ʦ. ʢʘʚʢʘʟʩʢʦʛʦ, ʩʠʥʷʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠ ʤʝʜʫʥʠʮʳ ʤʷʛʢʦʡ ʢ 

ʢʦʤʧʣʝʢʩʫ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ (ʟʘʩʫʭʘ, ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʪʷʞʸʣʳʤʠ ʤʝʪʘʣʣʘʤʠ) ʦʙʫʩʣʦʚʣʝ-

ʥʘ ʠʟʤʝʥʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʧʠʨʨʦʣʠʟʠʜʠʥʦʚʳʭ ʘʣʢʘʣʦʠʜʦʚ ʠ ʘʣʣʘʥʪʦʠʥʘ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝ-

ʥʠʡ. ʉʠʣʘ ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʢʦʧʣʝʥʠʝʤ ʘʣʢʘʣʦʠʜʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʬʠʪʦ-

ʤʘʩʩʝ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʚʳʩʦʢʦʡ (Cu, Zn, Mo) ʜʦ ʩʨʝʜʥʝʡ (Mn, Pb) [13, 14]. ɼʣʷ ʚʠʜʦʚ ʩʝʤʝʡ-

ʩʪʚʘ ʙʫʨʘʯʥʠʢʦʚʳʭ ʦʪʤʝʯʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʥʘʢʦʧʣʝʥʠʷ ʘʣʢʘʣʦʠʜʦʚ ʠ ʘʣʣʘʥʪʦʠʥʘ ʩ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, Mo ʠ Pb, ʚ ʧʦʯʚʝ ʠ ʚ ʬʠʪʦ-

ʤʘʩʩʝ (ʨʠʩ.).  
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ʈʠʩ. ï ʄʝʞʢʣʘʩʪʝʨʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘʜʟʝʤʥʦʡ  

ʬʠʪʦʤʘʩʩʳ ʚʠʜʦʚ ʙʫʨʘʯʥʠʢʦʚʳʭ: ʘʢʣ. ï ʘʣʢʘʣʦʠʜʳ, ʘʣʣ. ï ʘʣʣʘʥʪʦʠʥ 

 

ʋʨʦʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʘʣʢʘʣʦʠʜʦʚ ʚ ʬʠʪʦʤʘʩʩʝ ʦʢʦʧʥʠʢʘ ʰʝʨʰʘʚʦʛʦ ʠ ʩʠʥʷʢʘ ʦʙʢr-

ʥʦʚʝʥʥʦʛʦ ʙʦʣʝʝ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ, ʘ ʤʝʜʫʥʠ-

ʮʳ ʤʷʛʢʦʡ ʠ ʦʢʦʧʥʠʢʘ ʢʘʚʢʘʟʩʢʦʛʦ ï ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʦʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʉʦ-

ʜʝʨʞʘʥʠʝ ʘʣʣʘʥʪʦʠʥʘ ʚ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʛʫʤʫʩʘ, 

ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʣʢʘʣʦʠʜʳ ʠ ʘʣʣʘʥʪʦʠʥ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ çʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʡè 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʝ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʢʦʤʧʣʝʢʩʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʠʥʪʝʟ ʘʣʢʘʣʦʠʜʦʚ ʠ ʘʣʣʘʥʪʦʠʥʘ ʫʩʠʣʠʚʘʝʪʩʷ, ʯʪʦ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʪʝʥʠʡ.  
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ɸʥʥʦʪʘʮʠʷ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʧʠʪʘʥʠʠ ʜʝʪʝʡ ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʥʠʤʘʶʪ ʭʣʝʙʥʳʝ ʠʟʜʝ-

ʣʠʷ. ʍʣʝʙ ʧʦʢʨʳʚʘʝʪ ʙʦʣʝʝ ʪʨʝʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʇʦ-

ʩʢʦʣʴʢʫ ʭʣʝʙ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦ-

ʛʠʡ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫ-

ʘʣʴʥʳʤ. ʇʣʦʜʳ ʠ ʷʛʦʜʳ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʠʪʘʤʠ-

ʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʚʝ-

ʱʝʩʪʚ. 
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Annotation. Bread products traditionally occupy a special place in the nutrition of child-

ren. Bread covers more than a third of the energy requirements of a child's body. Since bread is 

a product of mass consumption, the improvement of technologies for their production using non-

traditional types of raw materials in order to expand the range of functional food products is 

highly relevant. Fruits and berries of wild plants are a powerful source of vitamins, minerals, 

dietary fiber, organic, acids, and other useful substances. 

Key words: bread, healthy food, fruits and berries, wild plants. 

 

 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʝʡ ʚʥʠʤʘʥʠʷ ʚʩʝʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʜʝʪʩʢʦʝ ʧʠʪʘʥʠʝ. ɹʫʜʫʱʝʝ ʥʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ 

ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ï ʧʦʣʥʦʮʝʥʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚ-

ʥʳʤ ʬʘʢʪʦʨʦʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʸʥʢʘ.  

ɺ ʨʘʤʢʘʭ ʇʦʩʣʘʥʠʷ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʌʝʜʝʨʘʣʴʥʦʤʫ ʉʦʙʨʘʥʠʶ 

15.01.2020 ʦʙ ʦʙʝʩʧʝʯʝʥʠʠ 100% ʦʭʚʘʪʘ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʙʝʩʧʣʘʪʥʳʤ ʛʦ-

ʨʷʯʠʤ ʟʜʦʨʦʚʳʤ ʧʠʪʘʥʠʝʤ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʚ 

ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʢʨʝʧʣʝʥʠʶ 

ʟʜʦʨʦʚʴʷ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ [1]. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʧʠʪʘʥʠʠ ʜʝʪʝʡ ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʥʠʤʘʶʪ ʭʣʝʙʥʳʝ ʠʟʜʝʣʠʷ. ʍʣʝʙ ʧʦ-

ʢʨʳʚʘʝʪ ʙʦʣʝʝ ʪʨʝʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ɻʦʩʅʀʀʍʇ ʩʦʚʤʝ-

ʩʪʥʦ ʩ ʅʀʀ ʧʠʪʘʥʠʷ ʈɸʄʅ ʚʝʜʫʪ ʩʦʚʤʝʩʪʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ ʫʣʫʯʰʝʥʠʷ ʧʠʱʝʚʦʡ 

ʮʝʥʥʦʩʪʠ ʭʣʝʙʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʅʘʧʨʠʤʝʨ, ʙʫʣʦʯʢʠ çɿʜʨʘʚʫʰʢʘè ʦʙʦʛʘʱʝʥʳ ʞʝʣʝʟʦʤ, 

ʢʘʣʴʮʠʝʤ, ʚʠʪʘʤʠʥʘʤʠ ʛʨʫʧʧʳ ɺ [2, 3]. 

ʇʦʩʢʦʣʴʢʫ ʭʣʝʙ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ ʩ ʮʝʣʴʶ 

ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ.  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʜʠʝʪʠʯʝʩʢʠʭ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʜʦʩʪʠʛʘʝʪ 

30-40%, ʪʦʛʜʘ ʢʘʢ ʫ ʥʘʩ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʝ. ʇʦʵʪʦʤʫ ʚ ʨʝʮʝʧʪʫʨʫ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʢʦʤʧʦʥʝʥʪʳ, ʫʣʫʯʰʘʶʱʠʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʬʠʮʠʪʦʤ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʝʱʝʩʪʚ [2]. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʠʪʴ ʩʳʨʴʝʚʫʶ ʙʘʟʫ, ʚʢʣʶʯʘʶʱʫʶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ-

ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ, ʦʙʣʘ-

ʜʘʶʱʠʭ ʜʦʩʪʫʧʥʦʩʪʴʶ, ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʦʡ, ʥʘʧʨʠʤʝʨ, 

ʧʣʦʜʳ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʇʣʦʜʳ ʠ ʷʛʦʜʳ ʜʠʢʦʨʘʩʪʫ-

ʱʠʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʠʱʝʚʳʭ 

ʚʦʣʦʢʦʥ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ [2, 3]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʮʝʧʪʫʨʳ ʭʣʝʙʦʙʫʣʦʯʥʳʭ 

ʠʟʜʝʣʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʟ ʧʣʦʜʦʚ ʜʠʢʦʡ ʚʠʰʥʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪ-

ʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ:  

- ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʦʞʢʦʚ ʘʣʪʘʡʩʢʠʭ ʠ ʙʫʣʦʯʢʠ 

ʬʨʫʢʪʦʚʦʡ ʠʟ ʤʫʢʠ 1 ʩʦʨʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʶʨʝ ʠʟ ʜʠʢʦʡ ʚʠʰʥʠ; 

- ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟʠʨʦʚʦʢ ʧʶʨʝ ʠʟ ʜʠʢʦʡ ʚʠʰʥʠ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʨʦʞʢʦʚ ʘʣʪʘʡʩʢʠʭ ʠ ʙʫʣʦʯʢʠ ʬʨʫʢʪʦʚʦʡ ʠʟ 

ʤʫʢʠ 1 ʩʦʨʪʘ; 

- ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʠʨʦʚʢʠ ʧʶʨʝ ʠʟ ʜʠʢʦʡ ʚʠʰʥʠ ʜʣʷ ʨʦʞʢʦʚ ʘʣʪʘʡʩʢʠʭ ʠ ʙʫ-

ʣʦʯʢʠ ʬʨʫʢʪʦʚʦʡ ʠʟ ʤʫʢʠ 1 ʩʦʨʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ çʊʝʭ-

ʥʦʣʦʛʠʷ ʧʨʦʜʫʢʪʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷè ʊʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ. 
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ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʧʝʨ-

ʚʦʛʦ ʩʦʨʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʶʨʝ ʠʟ ʜʠʢʦʡ ʚʠʰʥʠ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʶʨʝ ʠʟ ʜʠʢʦʡ ʚʠʰʥʠ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ʟʘ ʦʩʥʦʚʫ ʙʨʘʣʠ ʨʝʮʝʧʪʫʨʫ ʨʦʞʢʦʚ ʘʣʪʘʡʩʢʠʭ ʠʟ ʤʫʢʠ ʧʝʨʚʦʛʦ ʩʦʨʪʘ, 

ʤʘʩʩʦʡ 0,2 ʢʛ ʠ ʙʫʣʦʯʢʠ ʬʨʫʢʪʦʚʦʡ ʠʟ ʤʫʢʠ ʧʝʨʚʦʛʦ ʩʦʨʪʘ, ʤʘʩʩʦʡ 0,2 [4, 5]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʠʨʦʚʢʠ ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʦ-

ʛʦ ʧʶʨʝ ʜʠʢʦʡ ʚʠʰʥʠ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʩʚʦʡʩʪʚʘ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 

ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʪʝʩʪʘ ʚʥʦʩʠʣʠ ʜʦʙʘʚʢʠ ʚ ʢʦʣʠʯʝʩʪʚʘʭ 2,5; 5,0 ʠ 7,5% ʢ 

ʤʘʩʩʝ ʤʫʢʠ. 

ʇʦʵʪʦʤʫ ʤʳ ʪʘʢʞʝ ʠʟʫʯʠʣʠ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʝʩʪʘ (ʦʧʘʨʥʳʡ, ʙʝʟʦ-

ʧʘʨʥʳʡ, ʫʩʢʦʨʝʥʥʳʡ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʶʨʝ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ. 

ɻʦʪʦʚʳʝ ʠʟʜʝʣʠʷ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʧʫʩʪʷ 16-18 ʯ ʧʦʩʣʝ ʚʳʧʝʯʢʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʶʨʝ ʠʟ ʧʣʦʜʦʚ ʜʠʢʦʡ ʚʠʰʥʠ ʥʘ ʢʘʯʝʩʪʚʦ ʨʦʞʢʦʚ ʘʣʪʘʡʩʢʠʭ ʠ ʙʫʣʢʠ 

ʬʨʫʢʪʦʚʦʡ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʚʳʚʦʜʦʚ: 

- ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʦʞʢʦʚ ʘʣʪʘʡʩʢʠʭ ʠ ʙʫʣʦʯʢʠ 

ʬʨʫʢʪʦʚʦʡ ʠʟ ʤʫʢʠ 1 ʩʦʨʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʶʨʝ ʠʟ ʜʠʢʦʡ ʚʠʰʥʠ; 

- ʦʧʨʝʜʝʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʠʨʦʚʢʘ ʧʶʨʝ ʠʟ ʜʠʢʦʡ ʚʠʰʥʠ ʜʣʷ ʨʦʞʢʦʚ ʘʣʪʘʡʩʢʠʭ ʠ 

ʙʫʣʦʯʢʠ ʬʨʫʢʪʦʚʦʡ ʠʟ ʤʫʢʠ 1 ʩʦʨʪʘ, ʦʥʘ ʩʦʩʪʘʚʠʣʘ 5% ʢ ʤʘʩʩʝ ʤʫʢʠ; 

- ʨʦʞʢʠ ʘʣʪʘʡʩʢʠʝ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʫʩʢʦʨʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʶʨʝ 

ʜʠʢʦʡ ʚʠʰʥʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 5,0% ʢ ʤʘʩʩʝ ʤʫʢʠ, ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʝ ʫʭʫʜʰʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 

ʧʶʨʝ ʜʠʢʦʡ ʚʠʰʥʠ; 

- ʙʫʣʢʘ ʬʨʫʢʪʦʚʘʷ, ʧʨʠʛʦʪʦʚʣʝʥʥʘʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʶʨʝ ʜʠʢʦʡ ʚʠʰʥʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 

5,0% ʦʧʘʨʥʳʤ ʩʧʦʩʦʙʦʤ, ʠʤʝʝʪ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʘʤʠ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʤʠ ʙʝʟʦʧʘʨʥʳʤ ʩʧʦʩʦʙʦʤ. ʇʦʨʠʩʪʦʩʪʴ ʫ ʦʙʨʘʟʮʘ ʩ ʜʦʙʘʚʢʦʡ 5,0% ʧʶʨʝ ʜʠ-

ʢʦʡ ʚʠʰʥʠ ʢ ʤʘʩʩʝ ʤʫʢʠ, ʚʳʰʝ ʥʘ 7,2% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ï 

ʥʘ 10,2%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦ-

ʙʘʚʣʝʥʠʝ ʧʶʨʝ ʜʠʢʦʡ ʚʠʰʥʠ ʚ ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʧʝʨʚʦʛʦ ʩʦʨʪʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ʅʦʚʳʝ ʠʟʜʝʣʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʀʥʬʦʨʤʘʮʠʷ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ ʦʪ 9 ʠʶʥʷ 2020 ʛ. çʆʙ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ-

ʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭè. URL: 

https://www.rospotrebnadzor.ru 

2. ʂʦʨʷʯʢʠʥʘ ʉ.ʗ., ʄʘʪʚʝʝʚʘ ʊ.ɺ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʠʱʝʚʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʠ ʜʦʙʘʚʢʠ 

ʜʣʷ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. ʉʇʙ.: ɻʀʆʈɼ, 2013. 528 ʩ. 

3. ʇʘʱʝʥʢʦ ʃ.ʇ., ɾʘʨʢʦʚʘ ʀ.ʄ. ʊʝʭʥʦʣʦʛʠʷ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ: ʫʯʝʙ. ʧʦʩʦʙʠʝ 

ʜʣʷ ʚʫʟʦʚ. ʄ.: ʂʦʣʦʩʉ, 2008. 389 ʩ. 

4. ɸʥʜʨʝʝʚ ɸ.ʅ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʜʦʙʥʳʭ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝ. ʉʇʙ.: ɻʀʆʈɼ, 2003. 480 ʩ. 

5. ʇʫʯʢʦʚʘ, ʃ.ʀ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʭʣʝʙʦʧʝʢʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. ʉʇʙ.: ɻʀʆʈɼ, 2004. 264 ʩ. 

 

 

 

 

 



12 
 

ʋɼʂ 664.661.3 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʂʆʄʇʃɽʂʉʅʓʍ ʇʀʑɽɺʓʍ ɼʆɹɸɺʆʂ  

ɼʃʗ ʇʈʀɻʆʊʆɺʃɽʅʀʗ ʉɼʆɹʅʆʁ ɹʋʃʆʏʂʀ  

ʋʉʂʆʈɽʅʅʓʄ ʉʇʆʉʆɹʆʄ 

 

ɹʠʩʯʦʢʦʚʘ ʌʘʪʠʤʘ ɸʟʘʤʘʪʦʚʥʘ, 

ʢ. ʵʢ. ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʜʫʢʪʦʚ  

ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷè 

katrin0405@bk. ru 

ɹʘʢʦʚ ʍʘʩʘʥ ʅʘʟʠʨʦʚʠʯ,  

ʩʪʫʜʝʥʪ 

 tkhkmi@mail.ru 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʭʣʝʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʠʟʤʝʥʥʦ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʤʫʢʠ ʩ ʧʦʥʠʞʝʥʥʳʤʠ ʭʣʝʙʦʧʝʢʘʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʦʟ-

ʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʫʣʫʯʰʠʪʝʣʝʡ ʠ ʜʨʫʛʦʛʦ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳ-

ʨʴʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ʨʝʰʘʶʪ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʥʦ ʠ ʧʦ-
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ʯʝʥʠʷ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʩ ʫʣʫʯʰʝʥʥʳʤ ʠ ʥʝʠʟʤʝʥʥʦ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʜʦʙʘʚʦʢ-ʫʣʫʯʰʠʪʝʣʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʩʢʦʣʴʢʦ ʫʣʫʯʰʠʪʝʣʝʡ, ʚ 
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Annotation. The production of bread products of consistently good quality, when using flour 

with reduced bakery properties, is currently impossible without the use of food additives, enhanc-

ers and other non-traditional raw materials. Modern food additives solve not only technological 

problems, but also increase the efficiency of enterprises. The most effective way to obtain bakery 

products with improved and invariably high quality is to create bakery additives-enhancers con-

taining several enhancers, depending on the bakery properties of the main and additional raw ma-

terials, preparation technology adopted at a particular enterprise, assortment, etc. 

Key words: bread; bakery properties; dietary supplements; main and additional raw mate-

rials. 

 

 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʩʪʦʠʪ ʧʝʨʝʜ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʦʪʨʘʩʣʴʶ ʚ ʮʝʣʦʤ ʠ ʣʶʙʦʛʦ ʭʣʝ-

ʙʦʧʝʢʘʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʨʘʙʦʪʢʝ ʠ ʧʦʩʪʘʚʢʝ ʥʘ ʨʳʥʦʢ ʭʣʝʙʥʦʡ ʧʨʦʜʫʢ-
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ʮʠʠ ʦʪʣʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʦʙʣʘʜʘʶʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤʠ ʝʝ ʧʦʪʨʝʙʠ-

ʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. ʂʨʦʤʝ ʵʪʦʛʦ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʪʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʥʘʯʠʥʘʷ ʩ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ, 

ʟʘʢʘʥʯʠʚʘʷ ʧʦʩʪʘʚʢʦʡ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʢʦʥʝʯʥʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ ʚ ʥʘʜʣʝʞʘʱʝʤ ʚʠʜʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʘʤ ʢʘʯʝʩʪʚʘ, ʚʢʣʶʯʘʷ ʩʚʝʞʝʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʇʦʢʘʟʘʪʝʣʠ ʢʘ-

ʯʝʩʪʚʘ ʚʩʝʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʭʣʝʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪʨʘʞʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚ-

ʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʭʣʝʙʘ ʟʘʚʠʩʠʪ ʦʪ 

ʩʳʨʴʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʝʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʠ, ʦʩʦʙʝʥʥʦ ʦʪ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʫʢʠ 

ʠʣʠ ʦʪ ʝʝ ʭʣʝʙʦʧʝʢʘʨʥʦʛʦ çʜʦʩʪʦʠʥʩʪʚʘè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʭʣʝʙʘ ʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟ-

ʜʝʣʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʩʪʘʚʣʷʝʤʦʡ ʥʘ ʭʣʝʙʦʧʝʢʘʨʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʤʫʢʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʭʣʝʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʠʟʤʝʥʥʦ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʤʫʢʠ ʩ ʧʦʥʠʞʝʥʥʳʤʠ ʭʣʝʙʦʧʝʢʘʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʫʣʫʯʰʠʪʝʣʝʡ ʠ ʜʨʫʛʦʛʦ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ [1, 2]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ʨʝʰʘʶʪ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʥʦ ʠ ʧʦ-

ʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʡ. ʋʣʫʯʰʠʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʭʣʝʙʘ ʥʘʟʳʚʘʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʤʫʢʫ ʠʣʠ ʪʝʩʪʦ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʭʣʝ-

ʙʦʧʝʢʘʨʥʳʭ ʩʚʦʡʩʪʚ ʩʳʨʴʷ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʭʣʝʙʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ [1, 3]. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʫʪʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʩ ʫʣʫʯʰʝʥʥʳʤ 

ʠ ʥʝʠʟʤʝʥʥʦ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʜʦʙʘʚʦʢ-ʫʣʫʯʰʠʪʝʣʝʡ, 

ʩʦʜʝʨʞʘʱʠʭ ʥʝʩʢʦʣʴʢʦ ʫʣʫʯʰʠʪʝʣʝʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʩʚʦʡʩʪʚ ʦʩʥʦʚʥʦʛʦ 

ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʧʨʠʥʷʪʦʛʦ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʝʜʧʨʠ-

ʷʪʠʠ, ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʪ.ʜ.  

ʄʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʠʣʠ ʢʦʤʧʣʝʢʩʥʳʝ ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʫʣʫʯʰʠʪʝʣʠ ʤʦʛʫʪ ʩʦʜʝʨ-

ʞʘʪʴ ʜʦ 8 ʨʘʟʣʠʯʥʳʭ ʜʦʙʘʚʦʢ ʠ ʫʣʫʯʰʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʪʝʩʪʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

- ʫʣʫʯʰʝʥʠʝ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʩʚʦʡʩʪʚ ʤʫʢʠ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʚʥʝʜʨʝʥʠʝ ʫʩʢʦʨʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ; 

- ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʚ ʩʚʝʞʝʤ ʚʠʜʝ ʥʘʠʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ; 

- ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʙʦʣʝʟʥʝʡ, 

ʚʢʣʶʯʘʷ ʢʘʨʪʦʬʝʣʴʥʫʶ ʙʦʣʝʟʥʴ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ; 

- ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʭʣʝʙʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʘʢʮʝʥʪʠʨʫʶʪʩʷ ʥʘ ʦʙʦʛʘʱʝʥʠʠ ʧʨʦ-

ʜʫʢʪʦʚ, ʦʜʥʠʤ ʠʥʛʨʝʜʠʝʥʪʦʤ, ʜʝʬʠʮʠʪ ʢʦʪʦʨʦʛʦ ʦʱʫʱʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ, ʥʘʧʨʠʤʝʨ, 

ʡʦʜʦʤ. 

ʄʘʩʩʦʚʦʝ ʦʙʦʛʘʱʝʥʠʝ ʣʶʙʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʦʙʘʚʢʘʤʠ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʤʠ ʪʝ 

ʠʣʠ ʠʥʳʝ ʠʭ ʩʚʦʡʩʪʚʘ, ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʠ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʢ ʚʳʧʦʣʥʝʥʠʶ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ 

ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ ʠ ʢʘʯʝʩʪʚʦ ʩʜʦʙʥʳʭ ʙʫʣʦʯʝʢ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 

ʚʩrʰʝʛʦ ʩʦʨʪʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚ-

ʣʝʥʠʷʤ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 

ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ; 



14 
 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟʠʨʦʚʦʢ ʢʦʤʧʣʝʢʩʥʳʭ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʧʠʱʝʚʳʭ 

ʜʦʙʘʚʦʢ ʥʘ ʢʘʯʝʩʪʚʦ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ ʢʦʤʧʣʝʢʩʥʳʭ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘ-

ʚʦʢ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ ʢʦʤʧʣʝʢʩʥʳʭ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʧʠʱʝ-

ʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʧʨʦʮʝʩʩ çʩʦʟʨʝʚʘʥʠʷè ʪʝʩʪʘ; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʭʣʝʙʦʧʝʢʘʨ-

ʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʢʘʯʝʩʪʚʦ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʩʚʝʞʝʩʪʠ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 

ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʭʣʝʙʦʧʝʢʘʨ-

ʥʦʛʦ ʫʣʫʯʰʠʪʝʣʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ. 

ʀʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʟʠʨʦʚʦʢ ʢʦʤʧʣʝʢʩʥʳʭ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʫʣʫʯʰʠʪʝ-

ʣʝʡ ʉʜʦʙʘ ʈʠʯ, ʄʘʢʩ ʉʜʦʙʘ, ʄʘʢʩ ʉʚʝʞʝʩʪʴ ʠ ʄʘʞʠʤʠʢʩ ʥʘ ʢʘʯʝʩʪʚʦ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʫʩʢʦʨʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ [4-6]. 

 
ʊʘʙʣʠʮʘ 1 ï ʈʝʮʝʧʪʫʨʘ ʠ ʨʝʞʠʤ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʳʨʴʷ 
ʂʦʣʠʯʝʩʪʚʦ, ʢʛ 

ʂʦʥʪʨʦʣʴ ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 ɺʘʨʠʘʥʪ 3 ɺʘʨʠʘʥʪ 4 

ʄʫʢʘ. ʧʰʝʥ. ʚ/ʩ 100 100 100 100 100 

ɼʨʦʞʞʠ ʩʫʭʠʝ 3,5 3,5 3,5 3,5 3,5 

ʉʦʣʴ 1,0 1,0 1,0 1,0 1,0 

ʉʘʭʘʨ 26,0 26,0 26,0 26,0 26,0 

ʄʘʨʛʘʨʠʥ 15,0 15,0 15,0 15,0 15,0 

ʄʦʣʦʢʦ ʩʫʭʦʝ 1,8 1,8 1,8 1,8 1,8 

ʗʡʮʦ ʢʫʨʠʥʦʝ ʚ ʪʝʩʪʦ, ʰʪ. ɿ25 325 325 325 325 

ʆʙʣʝʧʠʭʦʚʳʡ ʩʦʢ - 1,0 1,0 1,0 1,0 

ʉʜʦʙʘ ʈʠʯ - 0,1-0,5 - -  

ʄʘʢʩ ʉʜʦʙʘ - - 0,1-0,3 -  

ʄʘʞʠʤʠʢʩ - - - 0,5-1,0 0,5-1,0 

ɺʣʘʞʥʦʩʪʴ, % 34 34 34 34 34 

ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, 
ʦ
ʉ 

30-32 28-30 28-30 28-30 28-30 

ʂʠʩʣʦʪʥʦʩʪʴ, ʛʨʘʜ 2,5 2,6 2,6 2,6 2,6 

ɺʨʝʤʷ ʙʨʦʞʝʥʠʷ, ʤʠʥ 90-120 60-90 60-90 60-90 60-90 

 

ʆʧʪʠʤʘʣʴʥʳʤʠ ʜʦʟʠʨʦʚʢʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʦʟʠʨʦʚʢʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ: ʉʜʦʙʘ ʈʠʯ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,5%, ʄʘʢʩ ʉʜʦʙʘ ï 0,3%, ʄʘʢʩ 

ʉʚʝʞʝʩʪʴ ï 0,3%, ʄʘʞʠʤʠʢʩ çʉʣʦʡʢʘ+ʙʨʠʦʰʴè ï 0,75% ʢ ʤʘʩʩʝ ʤʫʢʠ. 

ʀʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ ʢʦʤʧʣʝʢʩʥʳʭ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʧʠʱʝ-

ʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʢʘʯʝʩʪʚʦ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ. 

ʅʘʠʣʫʯʰʠʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ ʚʥʝʩʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʠʱʝʚʦʡ 

ʜʦʙʘʚʢʠ ʩ ʫʣʫʯʰʠʪʝʣʝʤ ʄʘʞʠʤʠʢʩ çʉʣʦʡʢʘ+ʙʨʠʦʰʴè.  

ɺʥʝʩʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ ʩ ʫʣʫʯʰʠʪʝʣʝʤ ʄʘʞʠʤʠʢʩ 

ʚ ʢʦʣʠʯʝʩʪʚʝ 0,75% ʢ ʤʘʩʩʝ ʤʫʢʠ ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʚʳʰʝʥʠʶ ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ 14,3% ʠ 

ʧʦʨʠʩʪʦʩʪʠ ʥʘ 7,1% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʭʣʝʙʦ-

ʧʝʢʘʨʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʢʘʯʝʩʪʚʦ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ 

ʩʦʨʪʘ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʚʳʚʦʜʦʚ: 

- ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʩ ʫʣʫʯ-

ʰʠʪʝʣʷʤʠ ʉʜʦʙʘ ʈʠʯ, ʄʘʢʩ ʉʜʦʙʘ, ʄʘʢʩ ʉʚʝʞʝʩʪʴ ʠ ʄʘʞʠʤʠʢʩ çʉʣʦʡʢʘ+ʙʨʠʦʰʴè ʚʣʠʷʝʪ 
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ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ. ʉʪʝʧʝʥʴ ʵʪʦ-

ʛʦ ʚʣʠʷʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʜʦʟʠʨʦʚʢʠ; 

 
ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ ʢʦʤʧʣʝʢʩʥʳʭ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʫʣʫʯʰʠʪʝʣʝʡ  

ʥʘ ʢʘʯʝʩʪʚʦ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ  

ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ ʢʦʤʧʣʝʢʩʥʳʭ ʭʣʝʙʦʧʝʢʘʨʥʳʭ  

ʫʣʫʯʰʠʪʝʣʝʡ ʚ ʢʦʣʠʯʝʩʪʚʝ, % ʢ ʤʘʩʩʝ ʤʫʢʠ 

ʢʦʥʪʨʦʣʴ ʉʜʦʙʘ ʈʠʯ 
ʄʘʢʩ  

ʉʜʦʙʘ 

ʄʘʢʩ 

ʉʚʝʞʝʩʪʴ 
ʄʘʞʠʤʠʢʩ 

0 0,5 0,3 0,3 0,75 

ʂʠʩʣʦʪʥʦʩʪʴ, ʛʨʘʜ 2,4 2,5 2,6 2,5 2,6 

ɺʣʘʞʥʦʩʪʴ, % 34,4 34,3 34,3 34,2 34,5 

ʌʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʅ/ɼ 0,49 0,52 0,53 0,53 0,56 

ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʦʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥ-

ʪʨʦʣʶ, % 

- 6,1 8,2 8,2 14,3 

ʇʦʨʠʩʪʦʩʪʴ, % 70 71 72 72 75 

ʀʟʤʝʥʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ, % 
- 1,4 2,9 2,9 7,1 

 

- ʦʧʨʝʜʝʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʠʨʦʚʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ 

ʩ ʫʣʫʯʰʠʪʝʣʝʤ ʉʜʦʙʘ ʈʠʯ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 0,5% ʢ ʤʘʩʩʝ ʤʫʢʠ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʢʦʤʧʣʝʢʩ-

ʥʦʡ ʜʦʙʘʚʢʠ ʚ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʝ ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʦʨʠʩʪʦʩʪʴ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʫʚʝʣʠ-

ʯʠʚʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 8,3% ʠ 4,2% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʦʡ; 

- ʦʧʨʝʜʝʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʠʨʦʚʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ 

ʩ ʫʣʫʯʰʠʪʝʣʝʤ ʄʘʢʩ ʉʜʦʙʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 0,3% ʢ ʤʘʩʩʝ ʤʫʢʠ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ ʚ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʝ ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʦʨʠʩʪʦʩʪʴ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 12,5% ʠ 5,7% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʦʡ; 

- ʦʧʨʝʜʝʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʠʨʦʚʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ 

ʩ ʫʣʫʯʰʠʪʝʣʝʤ ʄʘʢʩ ʉʚʝʞʝʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 0,3% ʢ ʤʘʩʩʝ ʤʫʢʠ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ ʚ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʝ ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʦʨʠʩʪʦʩʪʴ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 10,0% ʠ 4,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʦʡ; 

- ʦʧʨʝʜʝʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʠʨʦʚʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ 

ʩ ʫʣʫʯʰʠʪʝʣʝʤ ʄʘʞʠʤʠʢʩ çʉʣʦʡʢʘ+ʙʨʠʦʰʴè, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 0,75% ʢ ʤʘʩʩʝ ʤʫʢʠ. ʇʨʠ 

ʚʥʝʩʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ ʚ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʝ ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʦʨʠʩʪʦʩʪʴ ʩʜʦʙ-

ʥʦʡ ʙʫʣʦʯʢʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 14,0% ʠ 5,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʧʨʦʙʦʡ; 

- ʚʥʝʩʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ ʩ ʫʣʫʯʰʠʪʝʣʝʤ ʄʘʞʠʤʠʢʩ 

çʉʣʦʡʢʘ+ʙʨʠʦʰʴè ʚ ʢʦʣʠʯʝʩʪʚʝ 0,75% ʢ ʤʘʩʩʝ ʤʫʢʠ ʚ ʪʝʩʪʦ ʩʦʢʨʘʱʘʣʦ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʙʨʦʞʝʥʠʷ ʥʘ 30-40 ʤʠʥʫʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ; 

- ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʠʟ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ, ʧʨʠʛʦʪʦʚʣʝʥ-

ʥʦʡ ʩ ʚʥʝʩʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ ʩ ʫʣʫʯʰʠʪʝʣʝʤ ʄʘʞʠʤʠʢʩ 

çʉʣʦʡʢʘ+ʙʨʠʦʰʴè ʚ ʢʦʣʠʯʝʩʪʚʝ 0,75% ʢ ʤʘʩʩʝ ʤʫʢʠ, ʩʦʩʪʘʚʠʣʘ 77,5%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʳʭ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʩ ʫʣʫʯʰʠʪʝʣʷʤʠ ʉʜʦʙʘ ʈʠʯ, ʄʘʢʩ ʉʜʦʙʘ, 

ʄʘʢʩ ʉʚʝʞʝʩʪʴ ʠ ʄʘʞʠʤʠʢʩ çʉʣʦʡʢʘ+ʙʨʠʦʰʴè ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʩʜʦʙʥʦʡ ʙʫʣʦʯʢʠ ʠʟ 

ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʷ ʟʘʤʝʪʥʦ ʫʣʫʯʰʘʶʪʩʷ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʘʩʩʦʨʪʠʤʝʥʪ ʠ ʢʘʯʝʩʪʚʦ ʩʳʨʦʚ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪ-

ʚʝʥʥʦʤ ʨʳʥʢʝ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ. ɼʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʳʯʫʞʥʳʭ ʩʳ-

ʨʦʚ, ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʳʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʨʳʥʦʢ. 

ʇʦʜʨʦʙʥʦ ʨʘʟʦʙʨʘʥʳ ʤʝʩʪʥʳʝ ʩʳʨʦʜʝʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʠʭ ʧʨʦʜʫʢʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʠʟʫ-

ʯʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʩʧʨʦʩʘ ʦʪʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʧʦʢʫʧʘʝʤʳʝ ʦʙʨʘʟʮʳ ʧʦʣʫʪʚʝʨʜʳʭ ʩʳ-

ʯʫʞʥʳʭ ʩʳʨʦʚ ʥʘʠʤʝʥʦʚʘʥʠʷ çɻʘʫʜʘè ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʫʪʚʝʨʜʳʝ ʩʳʯʫʞʥʳʝ ʩʳʨʳ; ʘʩʩʦʨʪʠʤʝʥʪ; ɻʘʫʜʘ, ʧʦʪʨʝʙʠ-

ʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ; ʧʦʢʫʧʘʪʝʣʴʩʢʠʡ ʩʧʨʦʩ; ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʘʷ ʩʝʪʴ; ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ; ʩʦʨʪ. 
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and their products are analyzed in detail. Based on the study of assortment and demand, the 

most purchased samples of semi-hard rennet cheeses named "Gouda" were selected and their 

consumer properties were investigated. 

Key words: semi-hard rennet cheeses; range; Gouda, consumer properties; customer de-

mand; retail trade network; organoleptic properties; grade. 

 

 

ʉʳʨʳ ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʤ ʥʘʪʫʨʘʣʴʥʳʤ ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʘʤ ʟʘ ʩʯʝʪ 

ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ ʠ ʞʠʨʘ, ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʞʠʨʥʳʭ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ.  

ɺ ʘʩʩʦʨʪʠʤʝʥʪʝ ʩʳʨʦʚ ʧʦʧʫʣʷʨʝʥ ʩʳʯʫʞʥʳʡ ʩʳʨ. ʉʳʯʫʞʥʳʡ ʩʳʨ ʧʨʠʤʝʥʷʪʩʷ ʚ ʨʝ-

ʮʝʧʪʫʨʝ ʤʥʦʛʠʭ ʙʣʶʜ ʠ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʟʘʢʫʩʢʠ. ʊʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʩʳʯʫʞʥʦʛʦ ʩʳʨʘ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʬʝʨʤʝʥʪʦʚ ʠʟ ʞʝʣʫʜʢʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ, 

ʩʚʝʨʪʳʚʘʶʱʠʭ ʤʦʣʦʢʦ, ʦʙʨʘʙʦʪʢʝ ʠ ʩʦʟʨʝʚʘʥʠʠ ʩʳʨʥʦʡ ʤʘʩʩʳ [1, 2].  

ʀʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʳʨʘ ʚʘʞʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʩʫʱʥʳʡ ʠʥʪʝʨʝʩ, ʧʦʩʢʦʣʴʢʫ ʩʳʨ ʷʚ-

ʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦʜʫʢʪʦʤ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ 

ʩʳʨʦʚ ʧʦʣʫʪʚʝʨʜʳʭ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ ʂɹʈ.  

ʀʟʫʯʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ ʩʳʨʘ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʝʛʦ ʪʝʥ-

ʜʝʥʮʠʠ [3]: 

1. ʇʘʜʝʥʠʝ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʚʳʟʚʘʥʥʦʝ ʧʘʥʜʝʤʠʝʡ ʢʦʨʦʥʦʚʠ-

ʨʫʩʘ, ʧʨʠʚʝʣʦ ʢ ʦʨʠʝʥʪʘʮʠʠ ʧʦʢʫʧʘʪʝʣʝʡ ʨʳʥʢʘ ʥʘ ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʩʦʨʪʘ. ɺ ʩʚʷʟʠ ʩ ʠʟʥʘ-

ʯʘʣʴʥʦ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʵʪʦʛʦ ʤʦʣʦʢʦʝʤʢʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʦʩ-

ʪʦʤ ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʠʤʧʦʨʪʠʨʫʝʤʳʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʠʥʛʨʝʜʠʝʥʪʳ, ʚʳʥʫʞʜʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʮʝʥ ʥʘ çʥʘʪʫʨʘʣʴʥʳʝè ʩʳʨʳ ʟʘʯʘʩʪʫʶ ʦʩʣʦʞʥʷʝʪ 

ʚʳʙʦʨ ʠʭ ʧʦʢʫʧʘʪʝʣʝʡ, ʠ ʟʘʩʪʘʚʣʷʝʪ ʧʝʨʝʡʪʠ ʥʘ ʙʦʣʝʝ ʜʝʰʝʚʳʡ ʧʨʦʜʫʢʪ. 

2. ʅʘʟʚʘʥʥʘʷ ʚʳʰʝ ʪʝʥʜʝʥʮʠʷ, ʜʦʧʦʣʥʝʥʥʘʷ ʥʝʭʚʘʪʢʦʡ ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳ-

ʨʴʷ, ʘ ʪʘʢʞʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʳʨʘ ʥʘ ʨʳʥʢʝ, ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʡ 

ʜʦʣʝ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

3. ʀʩʯʝʟʥʦʚʝʥʠʝ ʩ ʨʦʩʩʠʡʩʢʠʭ ʧʨʠʣʘʚʢʦʚ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʫʙʝʞʥʳʭ ʩʳʨʦʚ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʚʚʝʜʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚʦʛʦ ʵʤʙʘʨʛʦ, ʧʦʜʪʦʣʢʥʫʣʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʳʨʦʜʝʣʦʚ ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦʣʶʙʠʚʰʝʡʩʷ ʥʘ ʨʳʥʢʝ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʤʥʦʞʝʩʪʚʦ ʘʥʘʣʦʛʦʚ ʠʪʘʣʴʷʥʩʢʦʡ 

çʈʠʢʦʪʪʳè ʠ çʄʦʮʘʨʝʣʣʳè, çɻʘʫʜʘ-ʋʛʣʠʯè ʠ çʄʘʩʜʘʤè ʦʪ ɺʦʣʦʛʦʜʩʢʦʛʦ ʤʦʣʦʢʦʟʘʚʦʜʘ, 

çʏʝʜʜʝʨè ʦʪ ʉʳʨʦʚʘʨʝʥʥʦʛʦ ʟʘʚʦʜʘ çʉʘʨʤʠʯè ʠ ʜʨ.[2]. 

4. ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʧʫʥʢʪʘ 3, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʛʨʦʤʥʦʡ ʥʠʰʠ ʥʘ ʨʳʥʢʝ, 

ʢʦʪʦʨʫʶ ʨʘʥʝʝ ʟʘʥʠʤʘʣʠ ʠʥʦʩʪʨʘʥʥʳʝ ʩʳʨʳ, ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʠʟʚʦʜʷʪ 

ʥʦʚʳʝ ʚʠʜʳ ʩʳʨʦʚ, ʢʦʪʦʨʳʤ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʟʘʚʦʝʚʘʪʴ ʧʨʠʟʥʘʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʥr-

ʢʝ: çʏʝʤʙʘʣè ʦʪ ʆɸʆ çʄʦʣʦʯʥʳʡ ʢʦʤʙʠʥʘʪ çʇʝʥʟʝʥʩʢʠʡè, ʩʳʨ ʠʟ ʩʤʝʩʠ ʤʦʣʦʢʘ ʢʦʨʦʚ ʠ 

ʢʦʙʳʣ çʂʦʤʘʚʝʣè ʦʪ ʉʝʤʝʥʦʚʩʢʦʛʦ ʧʣʝʤʟʘʚʦʜʘ, ʠ ʜʨ. 

5. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʧʨʦʜʫʢʮʠʠ ʠʤʧʦʨʪʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʠʟ ɹʝʣʦ-

ʨʫʩʠ, ʃʠʪʚʳ ʠ ɻʝʨʤʘʥʠʠ. 

6. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʛʥʦʟʳ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʦʚ ʚ ʈʦʩʩʠʠ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ ʥʘ 4% [3], ʥʘʩʝʣʝʥʠʝ ʨʝʩʧʫʙʣʠʢʠ ʥʝ ʦʱʫʪʠʪ ʥʘ ʩʝʙʝ ʵʪʦʛʦ ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʤʫ ʢʦ-

ʣʠʯʝʩʪʚʫ ʤʝʩʪʥʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʈʝʛʠʦʥʘʣʴʥʳʡ ʨʳʥʦʢ ʩʳʨʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʝʩʪʥʳʭ ʩʳ-

ʨʦʜʝʣʴʥʳʭ ʟʘʚʦʜʦʚ ʠ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʳʨʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʨʝʩʧʫʙʣʠʢʝ 

ʜʝʡʩʪʚʫʝʪ ʧʷʪʴ ʦʬʠʮʠʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʪʘʙʣ. 1). 

ʉʘʤʳʤ ʢʨʫʧʥʳʤ ʩʳʨʦʜʝʣʦʤ ʷʚʣʷʝʪʩʷ ʆʆʆ çʅʘʣʴʯʠʢʩʢʠʡ ʤʦʣʦʯʥʳʡ ʢʦʤʙʠʥʘʪè, ʚʳ-

ʧʫʩʢʘʶʱʠʡ ʧʨʦʜʫʢʮʠʶ ʧʦʜ ʜʝʚʷʪʴʶ ʨʘʟʥʳʤʠ ʪʦʨʛʦʚʳʤʠ ʤʘʨʢʘʤʠ: çʏʘʙʘʥè, çʅʦʚʘʷ ʜʝ-

ʨʝʚʥʷè, çɸʣʴʧʘʨʦè, çʍʦʟʷʶʰʢʘ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚè, çɻʦʨʷʥʢʘè, çɼʦʣʴʯʝʚʠʪʘè, çɸʣʴʧʠʡ-

ʩʢʘʷ ʬʝʨʤʘè, çʌʝʨʤʝʨè, çʕʢʦʤʠʣʢè [4]. ʆʙʱʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʩʳʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 21 ʥʘʠʤʝ-

ʥʦʚʘʥʠʝ, ʠʟ ʢʦʪʦʨʳʭ 8 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʳʯʫʞʥʳʭ ʧʦʣʫʪʚʝʨʜʳʭ ʩʳʨʦʚ (çɻʘʫʜʘè, çʊʠʣʴʟʠ-
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ʪʝʨè, çɻʦʣʣʘʥʜʩʢʠʡè, çɻʘʫʜʘè), 9 ʚʠʜʦʚ ʨʘʩʩʦʣʴʥʦʛʦ ʩʳʨʘ (çʉʫʣʛʫʥʠè, çʅʝʞʥʳʡè, çʆʩʝ-

ʪʠʥʩʢʠʡè ʠ ʜʨʫʛʠʝ), ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʙʨʳʥʟʳ. ʇʨʦʜʫʢʮʠʷ ʦʪʚʝʯʘʝʪ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʤ ʚʢʫʩʘʤ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʛʦʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʰʠʨʦʢʫʶ ʛʝʦʛʨʘʬʠʶ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʘʥʳ ʠ, ʜʘʞʝ, ʟʘ ʨʫʙʝʞʦʤ.  

 
ʊʘʙʣʠʮʘ 1 ï ʉʳʨʦʚʘʨʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʂɹʈ 

 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ɸʜʨʝʩ ʧʨʝʜʧʨʠʷʪʠʷ 

1 ʆʆʆ çʅʘʣʴʯʠʢʩʢʠʡ ʤʦʣʢʦʤʙʠʥʘʪè  ʂɹʈ, ʛ. ʅʘʣʴʯʠʢ, ʫʣ. ʂʠʨʦʚʘ, ʜ. 294-ʘ 

2 ʆʆʆ çʊʝʨʩʢʠʡ ʤʦʣʦʯʥʳʡ ʟʘʚʦʜ çɺʠʢ-

ʪʦʨʠʷè 

ʂɹʈ, ʛ. ʊʝʨʝʢ, ʫʣ. ʃʝʨʤʦʥʪʦʚʘ, ʜ. 69 

3 ʄʂ çʉʚʝʪʣʦʚʦʜʩʢʠʡè ʂɹʈ, ʩ.ʧ. ʉʚʝʪʣʦʚʦʜʩʢʦʝ, ʫʣ. ʆʢʪʷʙʨʴʩʢʘʷ, ʙ/ʥ 

4 ʆɸʆ çʂʘʨʘʛʘʯʩʢʠʡ ʤʦʣʦʢʦʟʘʚʦʜè ʂɹʈ, ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ ʨ-ʥ, ʩ. ʂʘʨʛʘʯ, ʫʣ. ʆʪʘʨʦ-

ʚʘ, ʜ. 80 

5 ʆʆʆ çɿʘʶʢʦʚʩʢʠʡ ʤʘʩʣʦʩʳʨʟʘʚʦʜè ʂɹʈ, ɹʘʢʩʘʥʩʢʠʡ ʨʘʡʦʥ, ʩ. ɿʘʶʢʦʚʦ, ʫʣ. ɿʘʚʦ-

ʜʩʢʘʷ, ʜ. 2 

 

ʉʳʨ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʤ ʩʝʤʝʡʥʳʤ ʭʦʟʷʡʩʪʚʦʤ, ʟʘʥʠʤʘʶʱʠʤ-

ʩʷ ʨʘʟʚʝʜʝʥʠʝʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʉʳʨ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʢ ʜʣʷ ʣʠʯʥʳʭ ʮʝʣʝʡ, ʪʘʢ ʠ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʞʠʪʝʣʷʤ ʨʝʩʧʫʙʣʠʢʠ. ɸʩʩʦʨʪʠʤʝʥʪ ʜʦʤʘʰʥʝʛʦ ʩʳʨʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʘʩ-

ʩʦʣʴʥʳʤʠ ʚʠʜʘʤʠ ʧʨʦʜʫʢʮʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʜʫʢʮʠʷ ʩʳʨʦʚ ʩʳʯʫʞʥʳʭ ʧʦʣʫʪʚʝʨʜʳʭ ʤʝʩʪʥʳʭ ʩʳʨʦʜʝʣʴ-

ʥʳʭ ʟʘʚʦʜʦʚ, ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʘʚʪʦʨʠʪʝʪʦʤ ʩʨʝʜʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʠ ʧʦ ʧʨʘʚʫ ʢʦʥʢʫʨʠ-

ʨʫʝʪ ʩ ʠʟʚʝʩʪʥʳʤʠ ʙʝʣʦʨʫʩʩʢʠʤʠ ʠ ʣʠʪʦʚʩʢʠʤʠ ʙʨʝʥʜʘʤʠ, ʜʘʚʥʦ ʠʟʚʝʩʪʥʳʤʠ ʥʘ ʧʨʦʜʫʢʪʦ-

ʚʦʤ ʨʳʥʢʝ ʂɹʈ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʮʝʥ, ʪʦ ʚ ʨʦʟʥʠʮʝ ʦʥʠ ʩʠʣʴʥʦ ʨʘʟʥʷʪʩʷ, ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 350 

ʨʫʙ. ʜʦ 600 ʨʫʙʣʝʡ ʟʘ ʢʠʣʦʛʨʘʤʤ. ɹʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʷʚʣʷʝʪʩʷ 

ʤʝʩʪʥʘʷ ʧʨʦʜʫʢʮʠʷ ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ çɸʣʴʧʘʨʦè (400-500 ʨʫʙʣʝʡ ʟʘ ʢʠʣʦʛʨʘʤʤ). ʉʳʨʳ ʪʦʨ-

ʛʦʚʦʡ ʤʘʨʢʠ çʏʘʙʘʥè ʠʤʝʶʪ ʢʦʰʝʨʥʳʡ ʠ ʭʘʣʷʣʴʥʳʡ ʩʝʨʪʠʬʠʢʘʪʳ, ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʰʝ ʧʦ ʮʝʥʝ ʥʘ 150-300 

ʨʫʙʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʩʳʨʘ. ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʵʪʦʛʦ 

ʧʨʦʜʫʢʮʠʷ ʤʝʩʪʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʣʴʟʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʩʧʨʦʩʦʤ ʠ ʥʝ ʟʘʣʝʞʠʚʘʝʪʩʷ 

ʥʘ ʧʨʠʣʘʚʢʘʭ. 

ʉʳʨʳ ʧʨʦʜʘʶʪʩʷ ʚ ʤʦʣʦʯʥʳʭ ʦʪʜʝʣʘʭ ʩʫʧʝʨʤʘʨʢʝʪʦʚ, ʩʨʝʜʥʠʭ ʠ ʥʝʙʦʣʴʰʠʭ ʤʘʛʘʟʠ-

ʥʘʭ, ʦʧʪʦʚʦ-ʨʦʟʥʠʯʥʳʭ ʨʳʥʢʘʭ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʛʨʫʧʧʳ ʵʣʠʪʥʳʭ ʙʣʘʛʦʨʦʜʥʳʭ ʩʳʨʦʚ, ʪʦ ʠʭ ʩʝʛʤʝʥʪ ʩʝʡʯʘʩ ʪʦʣʴʢʦ ʥʘ-

ʯʠʥʘʝʪ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʠ, ʤʝʜʣʝʥʥʦ ʟʘʧʦʣʥʷʪʴʩʷ ʥʘ ʨʳʥʢʝ ʨʝʩʧʫʙʣʠʢʠ. ɺ ʵʪʦʪ ʘʩʩʦʨ-

ʪʠʤʝʥʪʥʳʡ ʙʣʦʢ ʚʭʦʜʷʪ ʤʷʛʢʠʝ ʩʳʨʳ çɼʦʨ ɹʣʶè, çʈʦʢʬʦʨè, çɹʨʠè ʠ ʪ.ʧ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʧʦʢʘ çʪʦʯʝʯʥʳʡè ʩʧʨʦʩ ʥʘ ʥʠʭ, ʠ ʩʦʩʨʝʜʦʪʦʯʝʥ ʦʥ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʩʪʦʣʠʮʝ ʨʝʩʧʫʙʣʠʢʠ. 

ʄʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʩʳʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʣʠʪʥʳʭ, ʠʤʝʝʪ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ 

ʙʫʜʝʪ ʠʤʝʪʴ ʩʧʨʦʩ ʥʘ ʨʳʥʢʝ. 

ʅʘ ʦʩʥʦʚʝ ɸɺʉ ʘʥʘʣʠʟʘ ʛʨʫʧʧʘ ɸ ʧʨʝʜʩʪʘʚʣʝʥʘ 7, ʛʨʫʧʧʘ ɺ ï 4, ʛʨʫʧʧʘ ʉ ï 16 ʪʦʚʘʨ-

ʥʳʤʠ ʧʦʟʠʮʠʷʤʠ (ʪʘʙʣ. 2). 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʣʫʪʚʝʨʜʳʭ ʩʳʯʫʞʥʳʭ ʩʳʨʦʚ ʥʘʤʠ ʟʘʢʫʧʣʝʥʳ 5 ʦʙʨʘʟʮʦʚ ʩʳʨʘ 

ɻʘʫʜʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.  

ʅʘ ʢʘʞʜʦʤ ʦʙʨʘʟʮʝ ʫʢʘʟʘʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ: ʥʘʠʤʝʥʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴ, ʚʝʩ (ʥʝʪʪʦ), ʮʝʥʘ ʟʘ ʦʜʠʥ ʢʠʣʦʛʨʘʤʤ ʠ ʮʝʥʘ ʢʫʩʢʘ ʩʳʨʘ, ʰʪʨʠʭ ʢʦʜ ʠ ʜʘʪʘ ʬʘʩʦʚʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʩʦʙʣʶʜʝʥʳ. 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʢʣʶʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ï ʚʥʝʰʥʠʡ 

ʚʠʜ, ʨʠʩʫʥʦʢ, ʢʦʥʩʠʩʪʝʥʮʠʷ, ʚʢʫʩ ʠ ʟʘʧʘʭ, ʮʚʝʪ, ʫʧʘʢʦʚʢʘ ʠ ʤʘʨʢʠʨʦʚʢʘ [4, 6]. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʙʨʘʟʮʦʚ ʩʳʨʘ çɻʘʫʜʘè, ʠʟ ʢʦʪʦʨʳʭ 
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ʜʚʘ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʨʠ ʠʤʧʦʨʪʥʳʭ ʦʙʨʘʟʮʘ ʧʦʣʴʩʢʦʛʦ, ʙʝʣʦʨʫʩʩʢʦʛʦ ʠ ʛʝʨ-

ʤʘʥʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

 
ʊʘʙʣʠʮʘ 2 ï ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʣʫʪʚʝʨʜʳʭ ʩʳʯʫʞʥʳʭ ʩʳʨʦʚ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʷʤ 

 

ˉ ʧ/ʧ ɻʨʫʧʧʘ ʅʘʠʤʝʥʦʚʘʥʠʷ ʩʳʨʦʚ 

1 ɸ 
ʈʦʩʩʠʡʩʢʠʡ, ʕʜʘʤ President, ɻʘʫʜʘ, ʄʘʘʩʜʘʤ President, ʇʦʰʝʭʦʥʩʢʠʡ, ʕʜʘʤ 

(ʥʘʨʝʟʢʘ 250 ʛ.), ɸʪʣʝʪ Valio 

2 ɺ ɻʦʣʣʘʥʜʩʢʠʡ (ʗʩʥʳʡ ʣʫʛ), ʉʚʘʣʷ, ʂʦʩʪʨʦʤʩʢʦʡ, ɸʪʣʝʪ ʕʩʪʦʥʠʷ 

3 ʉ 

ʐʚʝʡʮʘʨʩʢʠʡ, ʄʨʘʤʦʨʥʳʡ (ɼʦʙʨʳʥʷ), ʉʤʝʪʘʥʢʦʚʳʡ, ʂʦʩʪʨʦʤʩʢʦʡ (ʥʘʨʝʟ-

ʢʘ), ʇʘʨʤʝʟʘʥ ɻʨʘʥʘ, ʄʦʮʘʨʝʣʣʘ (ʥʘʨʝʟʢʘ), ɻʘʫʜʘ (ʥʘʨʝʟʢʘ 250 ʛ.), ʃʘʤʙʝʨ, 

ɻʨʫʟʠʥʩʢʠʡ, ʉʣʠʚʦʯʥʳʡ, ʈʦʩʩʠʡʩʢʠʡ (ʥʘʨʝʟʢʘ), ɸʜʳʛʝʡʩʢʠʡ, ʇʦʣʫʪʚʝʨʜʳʡ 

ʩʣʠʚʦʯʥʳʡ, ʄʘʘʩʜʘʤ (ʥʘʨʝʟʢʘ), ʄʨʘʤʦʨʥʳʡ (ʗʩʥʳʡ ʣʫʛ), ɻʘʫʜʘ (ʥʘʨʝʟʢʘ 

150 ʛ.)  

 

ʊʘʙʣʠʮʘ 3 ï ʀʥʬʦʨʤʘʮʠʷ ʚ ʤʘʨʢʠʨʦʚʢʝ ʩʳʯʫʞʥʳʭ ʧʦʣʫʪʚʝʨʜʳʭ ʩʳʨʦʚ çɻʘʫʜʘè  

 

ʇʦʢʘʟʘʪʝʣʠ ʆʙʨʘʟʝʮ 1 ʆʙʨʘʟʝʮ 2 ʆʙʨʘʟʝʮ 3 ʆʙʨʘʟʝʮ 4 ʆʙʨʘʟʝʮ 5 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɻʘʫʜʘ 

çLORDè 

ɻʘʫʜʘ  

ɹʠʙʝʨʪʘʣʣʝʨ 

ʩʳʨ 48% 

ɻʘʫʜʘ ï 

çʇʦʜʣʷʩ-

ʩʢʠʡè. 

ɻʘʫʜʘ  

çʂʦʙʨʠʥʩʢʠʝ  

ʉʳʨʳè 

ɻʘʫʜʘ ï  

çOlbenburgerè 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʊʄ çLORDè 

ʂʨʘʩʥʦʜʘʨ-

ʩʢʠʡ ʢʨʘʡ, 

ʈʦʩʩʠʷ 

ʆʆʆ çʉʳʨʦ-

ʚʘʨʝʥʥʘʷ 

ʢʦʤʧʘʥʠʷè, 

ʈʦʩʩʠʷ  

(ʃʠʧʝʮʢʘʷ 

ʦʙʣ.) 

ʇʦʣʴʰʘ ʆʆʆ  

çʂʦʙʨʠʥʩʢʠʝ 

ʩʳʨʳè,  

ɹʝʣʘʨʫʩʴ,  

ʛ. ʂʦʙʨʠʥʦ 

Olbenburger 

ɻʝʨʤʘʥʠʷ 

ɾʠʨʥʦʩʪʴ, % 45% 48% 45% - 48% 

ʎʝʥʘ ʟʘ 1 ʢʛ, ʨʫʙ. 480 500 580 470 850 

ʉʨʦʢ ʭʨʘʥʝʥʠʷ 120 ʩʫʪʦʢ 5 ʤʝʩʷʮʝʚ 180 ʩʫʪʦʢ 120 ʩʫʪʦʢ 180 ʩʫʪʦʢ 

 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʇʦʩʪʦʨʦʥʥʠʝ ʧʨʠʚʢʫʩʳ, ʟʘʧʘʭʠ, ʚʢʣʶʯʝʥʠʷ ʚ ʩʳʨʥʦʡ ʤʘʩʩʝ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʋ ʦʙʨʘʟʮʦʚ 

ʧʣʘʩʪʠʯʥʘʷ, ʦʜʥʦʨʦʜʥʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ, ʥʘ ʠʟʛʠʙʝ ʦʪʤʝʯʝʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʣʦʤʢʦʩʪʴ. 

ʂʦʨʢʘ ʨʦʚʥʘʷ, ʪʦʥʢʘʷ ʙʝʟ ʪʨʝʱʠʥ ʠ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʦʣʩʪʳʡ ʧʦʜʢʦʨʢʦʚʳʡ ʩʣʦʡ 

ʥʝ ʦʙʥʘʨʫʞʝʥ. ʆʙʨʘʟʮʳ ʩʳʨʘ ʧʦʢʨʳʪʳ ʩʚʝʨʭʫ ʧʦʣʠʤʝʨʥʳʤʠ ʠʣʠ ʧʘʨʘʬʠʥʦʚʳʤ ʩʦʩʪʘʚʦʤ. 

ʆʮʝʥʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩʳʨʦʚ ʧʨʦʚʝʜʝʥʘ ʧʦ 100-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. ɹʘʣʣʳ ʟʘ ʫʧʘʢʦʚʢʫ ʠ ʤʘʨʢʠʨʦʚʢʫ ʥʝ 

ʫʯʠʪʳʚʘʣʠʩʴ.  
 

ʊʘʙʣʠʮʘ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʩʳʨʘ çɻʘʫʜʘè ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

 

ʅʦʤʝʨ 

ʦʙʨʘʟʮʘ 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʀʪʦʛʦ ɺʥʝʰʥʠʡ 

ʚʠʜ 

ɺʢʫʩ  

ʠ ʟʘʧʘʭ 
ʂʦʥʩʠʩʪʝʥʮʠʷ ʈʠʩʫʥʦʢ 

ʎʚʝʪ 

ʪʝʩʪʘ 

1 10 43 25 7 5 90 

2 10 44 25 10 5 94 

3 10 43 25 10 5 93 

4 9 42 25 10 4 90 

5 10 42 25 9 4 90 

 

ʇʦ ʩʫʤʤʘʨʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʥʘʙʨʘʥʥʳʭ ʙʘʣʣʦʚ ʦʙʨʘʟʮʳ ʩʳʨʘ ʦʪʥʝʩʝʥʳ ʢ ʚʳʩʰʝʤʫ 

ʩʦʨʪʫ. ʅʘʠʙʦʣʴʰʘʷ ʩʫʤʤʘ ʙʘʣʣʦʚ ʫ ʦʙʨʘʟʮʘ ʩʳʨʘ ˉ 2 (ʆʆʆ çʉʳʨʦʚʘʨʝʥʥʘʷ ʢʦʤʧʘʥʠʷè) ʠ 
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ʦʙʨʘʟʮʘ ˉ 3 (ʇʦʣʴʰʘ). ʊʨʠ ʦʙʨʘʟʮʘ ʧʦʣʫʯʠʣʠ ʧʦ 90 ʙʘʣʣʦʚ (çLORDè, çʂʦʙʨʠʥʩʢʠʝ ʉʳ-

ʨʳè ʠ çOlbenburgerè). 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, ʞʠʨʘ ʠ 

ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ) ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 6. 
 

ʊʘʙʣʠʮʘ 6 ï ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʨʦʚ 

 

ʅʦʤʝʨ 

ʦʙʨʘʟʮʘ 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, %, 

ʥʝ ʙʦʣʝʝ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʧʦʚʘʨʝʥ-

ʥʦʡ ʩʦʣʠ, %, ʥʝ ʙʦʣʝʝ 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 

ɻʆʉʊ ʬʘʢʪ ɻʆʉʊ ʬʘʢʪ ɻʆʉʊ ʬʘʢʪ 

1 

44,0 

41,9 

1,5-3,0 

1,9 

45,0Ñ 1,6 

(ʙʨʫʩʢʦʚʳʡ) 

40,1 

2 40,5 1,5 44,1 

3 41,7 1,7 43,9 

4 40,2 2,1 45,0 

5 39,9 2,2 45,4 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʦʙʨʘʟʮʳ, ʢʨʦʤʝ ˉ1, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚ-

ʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ ʦʙʨʘʟʮʝ ˉ1 ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʥʠʞʝ 

ʥʦʨʤʘʪʠʚʘ ʥʘ 7%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʩʳʨʦʚ çɻʘʫʜʘè ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʤ ʠʭ ʢʘʯʝʩʪʚʝ ʧʦ ʦʨʛʘʥʦʣʝʧ-

ʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛ ʜʘʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʩʪʘʪʴʝ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʩʝʛʦʜʥʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʨʳʥʦʢ ʨʝʩʧʫʙʣʠʢʠ ʧʨʝʜʣʘʛʘʝʪ ʧʦʪʨʝʙʠʪʝʣʷʤ ʙʦʛʘʪʳʡ ʘʩ-

ʩʦʨʪʠʤʝʥʪ ʪʚʸʨʜʳʭ ʠ ʧʦʣʫʪʚʝʨʜʳʭ ʨʘʩʩʦʣʴʥʳʭ ʠ ʩʳʯʫʞʥʳʭ ʩʳʨʦʚ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʠʤʧʦʨʪ-

ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʭ ʢʘʯʝʩʪʚʦ ʠ ʘʩʩʦʨʪʠʤʝʥʪ ʤʦʛʫʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʙʦʛʦ 

ʣʶʙʠʪʝʣʷ ʩʳʨʘ. 

ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʩʪʨʫʢʪʫʨʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʩʳʨʦʚ ʟʘʥʠʤʘʶʪ ʪʚʝʨʜʳʝ ʩʳ-

ʯʫʞʥʳʝ ʩʳʨʳ (56%), ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʩʪʦʷʪ ʧʦʣʫʪʚʝʨʜʳʝ (12,8%) ʠ ʧʣʘʚʣʝʥʳʝ ʩʳʨʳ (12%). 

ʈʝʟʫʣʴʪʘʪʳ ɸɺʉ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʥʘʠʤʝʥʦʚʘʥʠʷ ʪʨʫʜʥʦ ʧʨʦʜʘʚʘʝʤʳʭ ʧʦʣʫ-

ʪʚʝʨʜʳʭ ʩʳʨʦʚ ʠ ʠʩʢʣʶʯʠʪʴ ʠʭ ʠʟ ʘʩʩʦʨʪʠʤʝʥʪʘ. 
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Annotation. The article deals with the issues of an unfavorable ecological situation in the 

North Caucasian Federal District. General problems associated with harm to the environment of 

the region and Russia as a whole are outlined. A brief description of the North Caucasus Feder-

al District in the environmental rating of Russian regions is presented. The problems of unfavor-

able environmental conditions in the republics of North Ossetia-Alania, Kabardino-Balkaria, 

Dagestan have been revealed. 
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ʈʦʩʩʠʷ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʨʘʥ ʤʠʨʘ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʚʳ-

ʟʚʘʥʦ ʚʣʠʷʥʠʝʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʝʡ ʬʘʢʪʦʨʘʤʠ: ʚʳʨʫʙʢʦʡ 

ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʦʪʭʦʜʘʤʠ ʘʪʤʦʩʬʝʨʳ, ʟʝʤʣʠ, ʚʦʜʦʝʤʦʚ. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʨʝʩʧʦʥʜʝʥʪʳ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʮʝʥʪʨʘ ʠʟʫʯʝʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ (ɺʎʀʆʄ) ʥʘʟʚʘʣʠ ʤʫʩʦʨʥʳʝ ʩʚʘʣʢʠ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʨʝʢ, 

ʦʟʝʨ, ʤʦʨʝʡ. ʄʥʝʥʠʝ ʧʦʯʪʠ ʪʨʝʪʠ ʨʦʩʩʠʷʥ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʵʢʦʣʦʛʠʷ ʦʩʦʙʝʥʥʦ ʫʭʫʜ-

ʰʠʣʘʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ. 
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ʕʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʨʘʡʦʥʳ ʩʝʛʦʜʥʷ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ ʧʷʪʥʘʜʮʘʪʴ 

ʧʨʦʮʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʕʪʦ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʠ ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʥʘ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. ɺ ʩʝʨʝʜʠʥʝ ʜʝʚʷʥʦʩʪʳʭ 

ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʢʦʪʦʨʦʛʦ ʩʧʘʜʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ 

ʥʝʩʢʦʣʴʢʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʘʩʴ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʝʝ ʠʟʤʝʥʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘ-

ʣʦʩʴ.  

 ʅʘʮʠʦʥʘʣʴʥʘʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʦʩʣʘʙʣʝʥʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʩʠʣʝʥʠʶ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʧʨʠʨʦʜʫ ʧʦʩʣʝ ʥʘʯʘʣʘ ʚʦʟʨʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ ʧʦʩʣʝ 2000 ʛʦʜʘ. ɼʘʞʝ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʡ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʙʳʣ ʧʨʝʚʳ-

ʰʝʥ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʩ ʵʢʦʣʦʛʠʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʫʭʫʜ-

ʰʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʟʜʦʨʦʚʴʷ [1], ʫʤʝʥʴʰʝʥʠʷ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʠ, 

ʜʘʞʝ, ʨʦʩʪʘ ʩʤʝʨʪʥʦʩʪʠ.  

ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ (ʉʂʌʆ) ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʨʝʡ-

ʪʠʥʛʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʟʘʥʠʤʘʶʪ ʦʪ ʯʝʪʳʨʥʘʜʮʘʪʦʛʦ ʜʦ ʧʷʪʴʜʝʩʷʪ ʚʪʦʨʦʛʦ ʤʝʩʪʘ ʠ ʚ ʧʨʝ-

ʜʳʜʫʱʠʝ ʛʦʜʳ ʨʝʜʢʦ ʫʧʦʤʠʥʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʦʧʘʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʊʝʨʨʠʪʦʨʠʷ ʨʝʛʠʦʥʘ 

ʉʂʌʆ ʩʦʩʪʘʚʣʷʝʪ 170,7 ʪʳʩ. ʢʤ
2
 ʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʘ ʶʛʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ɺ ʩʦʩʪʘʚ ʆʢʨʫʛʘ ʚʭʦʜʷʪ ʩʝʤʴ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʳʭ ʝʜʠʥʠʮ: ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʈʝʩʧʫʙʣʠʢʠ 

ɼʘʛʝʩʪʘʥ ʠ ʀʥʛʫʰʝʪʠʷ, ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʠʷ, ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ ï ɸʣʘʥʠʷ ʠ ʏʝʯʝʥʩʢʘʷ ʈʝʩ-

ʧʫʙʣʠʢʘ. ʇʷʪʠʛʦʨʩʢ ʷʚʣʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʮʝʥʪʨʦʤ ʉʂʌʆ. ɺʘʞʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʚʦʧʨʦʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʢʨʫʛʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʳʩʦʢʦʡ ʧʣʦʪʥʦ-

ʩʪʴʶ ʥʘʩʝʣʝʥʠʷ (54 ʯʝʣʦʚʝʢʘ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʢʠʣʦʤʝʪʨ) [2], ʠ, ʚʦ ʚʪʦʨʫʶ ʦʯʝʨʝʜʴ, ʥʘʣʠʯʠ-

ʝʤ ʙʦʛʘʪʝʡʰʠʭ ʧʨʠʨʦʜʥʳʭ ʜʘʥʥʳʭ, ʟʘʢʘʟʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʟʘʧʦʚʝʜʥʳʭ ʤʝʩʪ, ʦʭʨʘʥʷʝʤʳʭ ʛʦ-

ʩʫʜʘʨʩʪʚʦʤ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʚʠʟʠʪʥʫʶ ʢʘʨʪʦʯʢʫ ʨʝʛʠʦʥʘ. 

ʆʜʥʘʢʦ ʯʨʝʟʚʳʯʘʡʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, 

ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʦʣʠʛʦʥʳ ʠ ʚʦʜʦʝʤʳ ʨʝʟʢʦ ʘʢ-

ʪʫʘʣʠʟʠʨʦʚʘʣʠ ʪʝʤʫ ʵʢʦʣʦʛʠʠ ʚ ʨʝʛʠʦʥʝ. ʅʘʩʝʣʝʥʠʝ ʩʪʘʣʦ ʞʝʩʪʯʝ ʪʨʝʙʦʚʘʪʴ ʩʚʦʝʛʦ ʧʨʘʚʘ 

ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʘʧʝʣʣʠʨʦʚʘʪʴ ʥʘ ʟʘʢʨʳʪʠʝ ʠ ʧʝʨʝʥʦʩ ʚʨʝʜʦʥʦʩ-

ʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʧʦʩʣʝʜʥʝʤ, ʣʝʪʥʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʨʝʡʪʠʥʛʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ (ʚʩʝʛʦ ʠʭ ʙʳʣʦ ʚʦ-

ʩʝʤʴʜʝʩʷʪ ʧʷʪʴ), ʩʦʩʪʘʚʣʝʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʝʡ çɿʝʣʝʥʳʡ ʧʘʪʨʫʣʴè, ʩʨʝʜʠ ʩʫʙʲʝʢʪʦʚ ʉʂʌʆ 

ʣʠʜʠʨʫʝʪ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʠʷ. ʆʥʘ ʟʘʥʠʤʘʝʪ ʯʝʪʳʨʥʘʜʮʘʪʦʝ ʤʝʩʪʦ ʚ ʦʙʱʝʤ ʩʧʠʩʢʝ. ʉʣʝ-

ʜʫʶʱʝʡ ʟʘ ʥʝʡ ʥʘ ʜʚʘʜʮʘʪʦʤ ʤʝʩʪʝ ʩʪʦʠʪ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ. ʊʨʠʜʮʘʪʫʶ ʧʦʟʠʮʠʶ ʦʙʱʝ-

ʛʦ ʩʧʠʩʢʘ ʟʘʥʠʤʘʝʪ ʏʝʯʝʥʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ, ʜʘʣʝʝ ʠʜʫʪ ɼʘʛʝʩʪʘʥ (ʪʨʠʜʮʘʪʴ ʧʷʪʦʝ ʤʝʩʪʦ) ʠ 

ʀʥʛʫʰʝʪʠʷ (ʪʨʠʜʮʘʪʴ ʰʝʩʪʦʝ ʤʝʩʪʦ). ʇʨʝʜʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʫ ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ ʩʪʦʠʪ 

ʥʘ 41 ʧʦʟʠʮʠʠ, ʘ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ, ʟʘʚʝʨʰʘʷ ʩʧʠʩʦʢ ʉʂʌʆ, ʫʭʦʜʠʪ ʫʞʝ ʥʘ 52 ʤʝʩʪʦ [3]. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʝʡʪʠʥʛʘ ʘʥʘʣʠʪʠʢʠ ʧʨʠʥʠʤʘʣʠ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʦʥʦʩʥʳʭ ʚʳʜʝʣʝʥʠʡ ʚ 

ʧʦʯʚʫ, ʚʦʜʦʝʤʳ ʠ ʘʪʤʦʩʬʝʨʫ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʛʨʘʞʜʘʥʩʢʠʤ ʦʙʱʝʩʪʚʦʤ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʚʣʘʩʪʷʤʠ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤ 

ʇʦʧʘʜʘʥʠʝ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʚ ʢʦʥʝʮ ʨʝʡʪʠʥʛʦʚʦʛʦ ʩʧʠʩʢʘ ʉʂʌʆ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝ-

ʟʫʣʴʪʘʪʦʤ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʠʩʰʝʩʪʚʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠ-

ʪʘʣ ʥʘ ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʨʝʩʧʫʙʣʠʢʝ ʫʧʘʣʠ ʩ 211 ʜʦ 138 ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. 

ʀ ʵʪʦ ʥʘ ʬʦʥʝ ʨʦʩʪʘ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʩ 3,5 ʜʦ 4,5 ʪʳʩʷʯ ʪʦʥʥ. ɻʣʘʚʥʦʡ ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʡ ʙʦʣʴʶ ʨʝʩʧʫʙʣʠʢʠ ʩʪʘʣʦ ʦʜʥʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʫʨ-

ʛʠʠ ʈʦʩʩʠʠ çʕʣʝʢʪʨʦʮʠʥʢè, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʇʨʦʤʳʰʣʝʥʥʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʦʢʨʫʛʝ ʛʦ-

ʨʦʜʘ ɺʣʘʜʠʢʘʚʢʘʟ, ʩ 2003 ʛʦʜʘ ʚʭʦʜʷʱʝʝ ʚ ʭʦʣʜʠʥʛ ʋʨʘʣʴʩʢʦʡ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ 

ʢʦʤʧʘʥʠʠ (ʋɻʄʂ). ʇʨʦʠʟʚʦʜʩʪʚʦ Zn, Pb, Cd ʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠʚʝʣʦ ʢ ʨʦʩʪʫ ʠ ʚʨʝʜʥʳʭ 

ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʛʦʨʦʜʘ. ʇʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ Pb, Zn, As ʚʦ ɺʣʘʜʠʢʘʚʢʘʟʝ 

ʧʨʠʚʝʣʘ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʭʘ, ʧʦʯʚʳ, ʚʦʜʦʝʤʦʚ ʠ ʨʦʩʪʫ ʯʠʩʣʘ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʝʛʠʦʥʝ. 
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ɺ ʦʢʪʷʙʨʝ 2009 ʛʦʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʨʝʜʳ ʘʚʘʨʠʡ ʧʨʦʠʟʦʰʝʣ ʤʦʱʥʳʡ ʚʳʙʨʦʩ ʦʢʠʩʠ ʩʝʨʳ, 

ʯʪʦ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʪʨʘʚʣʝʥʠʡ ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘʩʝʣʝʥʠʷ [4]. ʇʦʧʳʪʢʠ 

ʚʣʘʜʝʣʴʮʝʚ ʫʩʧʦʢʦʠʪʴ ʥʘʩʝʣʝʥʠʝ ʫʩʪʘʥʦʚʢʦʡ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʝ ʠʤʝʣʠ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ: ʚ ʦʢʪʷʙʨʝ 2009 ʛʦʜʘ ʟʘʚʦʜ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʩʫʱʝʩʪʚʣʷʣ ʘʚʘʨʠʡʥʳʝ ʩʚʝʨʭ-

ʣʠʤʠʪʥʳʝ ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʧʦʚʣʝʢʰʠʝ ʟʘ ʩʦʙʦʡ ʧʨʝʚʳʰʝʥʠʝ ʙʦʣʝʝ 

ʯʝʤ ʚ ʰʝʩʪʴ ʨʘʟ ʇɼʂ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʚ ʘʪʤʦʩʬʝʨʝ ʛʦʨʦʜʘ [4]. ɼʝʡʩʪʚʠʝ ʦʜ-

ʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʢʠʥʫʣʦ ʨʝʩʧʫʙʣʠʢʫ ʥʘ ʥʠʞʥʠʝ ʧʦʟʠʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʡʪʠʥʛʘ. 

ʇʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʣʘʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ɺʣʘʜʠʢʘʚʢʘ-

ʟʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʟʘʢʣʶʯʝʥʠʠ ʤʠʨʦʚʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʩ ʟʘʚʦʜʦʤ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʚʰʠʤ ʧʨʦ-

ʚʝʩʪʠ ʢ 2014 ʛʦʜʫ ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʩʪʘʥʦʚʢʫ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʟʜʦʨʦʚʣʝʥʠʶ ʞʠʪʝʣʝʡ. ʀʥʚʝʩʪʠʮʠʠ ʚ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠ 

ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʟʚʦʣʠʣʠ 

ʝʤʫ ʚʦʡʪʠ ʚ ʨʘʤʢʠ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʣʠʤʠʪʦʚ ʧʦ ʚʳʙʨʦʩʘʤ. ɺ 2016 ʛʦʜʫ, ʧʦ ʜʘʥʥʳʤ ʢʦʥ-

ʪʨʦʣʷ ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ ʧʦ ʈʉʆ ï ɸʣʘʥʠʷ, ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ 

ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 58% ʦʪ ʛʦʜʦʚʦʛʦ ʦʙʲʸʤʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʚʳʙʨʦʩʦʚ [5].  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ ʦʪʯʝʪʘʤ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨ ʧʦ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʟʦʥʝ ʛʦʨʦʜʘ ʠʟʤʝʨʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʣʠʙʦ ʥʝ ʧʨʦʚʦʜʷʪʩʷ, ʣʠʙʦ ʚʳʧʦʣ-

ʥʷʶʪʩʷ ʧʦ ʥʝʧʦʣʥʦʡ ʧʨʦʛʨʘʤʤʝ ï ʚʩʝʛʦ 3 ʨʘʟʘ ʚ ʜʝʥʴ, 6 ʜʥʝʡ ʚ ʥʝʜʝʣʶ. ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝ-

ʣʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʦ ʛʦʜʫ (ʥʘʯʠʥʘʷ ʩ 2014 ʛʦʜʘ) ʚ ʥʦʨʤʝ, ʥʦ ʦʪʜʝʣʴʥʳʝ ʟʘʤʝʨʳ ʧʨʝʚʳʰʘ-

ʶʪ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ, ʜʘʞʝ ʧʦ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ. ʂ ʧʨʠʤʝʨʫ, ʠʟ 283 ʟʘʤʝʨʦʚ ʚʳ-

ʷʚʣʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ ʚ 3,5 ʨʘʟʘ ʚ 34 

ʩʣʫʯʘʷʭ; ʧʦ ʜʠʦʢʩʠʜʫ ʩʝʨʳ ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ ʚ 5 ʩʣʫʯʘʷʭ; ʧʦ ʦʢʩʠʜʫ ʘʟʦʪʘ ʚ 1,75 ʨʘʟʘ ʚ 4 

ʩʣʫʯʘʷʭ [6].
 

ɻʦʨʦʜʫ ʪʨʝʙʫʝʪʩʷ ʥʝʟʘʚʠʩʠʤʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʧʨʦʚʦʜʷʱʘʷ ʟʘʤʝʨʳ ʥʝ ʧʦ 

ʛʨʘʬʠʢʫ ʟʘʚʦʜʘ (ʢʦʛʜʘ ʚʳʙʨʦʩʳ ʫʞʝ ʨʘʟʚʝʷʣʠʩʴ), ʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʦ ʥʦʯʘʤ.  

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʨʝʰʝʥʘ ʣʠʰʴ ʦʯʠʩʪʢʦʡ ʘʪʤʦ-

ʩʬʝʨʥʳʭ ʚʳʙʨʦʩʦʚ. ʊʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʧʨʦʧʠʪʘʥʳ ʧʦʯʚʳ ʚʦ ɺʣʘʜʠʢʘʚʢʘʟʝ, ʇʨʠʛʦʨʦʜ-

ʥʦʤ ʠ ɸʣʘʛʠʨʩʢʦʤ ʨʘʡʦʥʘʭ, ʯʪʦ ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʝʪ ʦʛʨʦʤʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ ʨʝʩ-

ʧʫʙʣʠʢʠ. ʀʟ-ʟʘ ʙʣʠʟʦʩʪʠ ʢ ʛʦʨʥʳʤ ʧʦʨʦʜʘʤ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʦʢʠʭ ʬʦʥʦʚʳʭ ʢʦʥʮʝʥ-

ʪʨʘʮʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʯʨʝʚʘʪʦ ʧʦʚʪʦʨʥʳʤ ʧʦʧʘʜʘʥʠʝʤ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝ-

ʢʘ. ʇʨʝʚʳʰʝʥʠʷ ʇɼʂ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʦʙʥʘʨʫʞʝʥʳ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʜʝʪʩʢʠʭ ʧʣʦʱʘʜʦʢ 

ʠ ʩʘʜʦʚ [7]. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʧʦʯʚ ʢʦʥʩʪʘʪʠʨʫʶʪʩʷ ʩʚʠʥʝʮ, ʮʠʥʢ, ʤʝʜʴ ʠ 

ʢʘʜʤʠʡ. ɼʣʷ ʟʘʤʝʥʳ ʧʦʯʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 3 ʜʝʪʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʚ ʨʘʤʢʘʭ ʤʠʨʦʚʦʛʦ ʩʦʛʣʘ-

ʰʝʥʠʷ, ʟʘʢʣʶʯʝʥʥʦʛʦ ʝʱʝ ʚ 2010 ʛʦʜʫ ʩ ʤʝʩʪʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʦʤ 

ʨʝʩʧʫʙʣʠʢʠ, çʕʣʝʢʪʨʦʮʠʥʢè ʧʨʦʚʝʣ ʙʦʣʴʰʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ çʜʦʥʦʨʩʢʠʭè ʫʯʘʩʪʢʦʚ ʧʦʯʚʳ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ʆʯʝʚʠʜʝʥ ʬʘʢʪ, ʯʪʦ ʟʘʤʝʥʠʪʴ ʚʩʶ ʦʪʨʘʚʣʝʥʥʫʶ 

ʧʦʯʚʫ ʥʝʚʦʟʤʦʞʥʦ. 

ʉʠʪʫʘʮʠʶ ʩ ʟʘʢʨʳʪʠʝʤ ʟʘʚʦʜʘ ʧʨʠʙʣʠʟʠʣ ʥʦʯʥʦʡ ʧʦʞʘʨ 21 ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ, ʧʦ-

ʚʣʝʢʰʠʡ ʛʠʙʝʣʴ ʦʜʥʦʛʦ ʧʦʞʘʨʥʦʛʦ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʦʙʣʘʢʘ ʛʘʨʠ ʥʘʜ ʩʪʦʣʠʮʝʡ ʨʝʩʧʫʙʣʠʢʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʘʚʝʨʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ ʥʝ ʙʫʜʝʪ, ʚʩʧʳʭʥʫʣʘ 

ʚʦʣʥʘ ʧʨʦʪʝʩʪʦʚ, ʠ ʨʘʙʦʪʘ ʟʘʚʦʜʘ ʙʳʣʘ ʧʨʠʦʩʪʘʥʦʚʣʝʥʘ, ʘ ʥʘ ʤʘʡ 2019 ʛʦʜʘ ʦʢʦʣʦ 63% ʨʘ-

ʙʦʪʥʠʢʦʚ ʙʳʣʦ ʩʦʢʨʘʱʝʥʦ. ʇʦʪʝʨʷʚ ʚʝʨʫ ʚ ʦʙʲʝʢʪʠʚʥʳʝ ʦʮʝʥʢʠ ʚʣʘʩʪʝʡ ʥʘʩʝʣʝʥʠʝ ʚʣʘʩʪʠ 

ʢ ʧʨʦʚʝʜʝʥʠʶ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ çʕʣʝʢʪʨʦʮʠʥʢʘè. 

ɽʱʝ ʜʦ ʧʦʞʘʨʘ ʚʦ ɺʣʘʜʠʢʘʚʢʘʟʝ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʙʳ ʧʦʯʚʳ 

ʠ ʨʘʩʪʝʥʠʡ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʤʦʩʢʦʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʤʠʥʝʨʘʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ ʠ ʢʨʠʩʪʘʣʣʦ-

ʭʠʤʠʠ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʦʪʨʘʧʦʨʪʦʚʘʣʠ ʦʙ ʦʧʘʩʥʳʭ ʨʠʩʢʘʭ. ʊʘʢ, ʚ ʚʠʥʦʛʨʘʜʝ ʚʳʷʚʣʝʥʦ 

ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʜʤʠʷ ʚ 52 ʨʘʟʘ, ʩʚʠʥʮʘ ï ʚ 25 ʨʘʟ, ʨʪʫʪʠ ï ʚ 4 ʨʘʟʘ [5]. ʇʨʝ-

ʚʳʰʝʥʠʝ ʣʠʤʠʪʦʚ ʚʨʝʜʥʳʭ ʤʝʪʘʣʣʦʚ ʪʘʢʞʝ ʥʘʡʜʝʥʦ ʚ ʩʚʝʢʣʝ, ʷʙʣʦʢʘʭ, ʟʝʣʝʥʠ. ʂʘʢ ʚʠʜʠʤ, 

ʝʩʣʠ ʜʘʥʥʳʝ ʧʨʦʙʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʵʪʦ ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʟʜʦʨʦʚʴʶ ʠ ʬʠ-
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ʟʠʦʣʦʛʠʠ ʞʠʪʝʣʝʡ ʨʝʛʠʦʥʘ. ʍʦʪʷ ʝʩʪʴ ʤʥʝʥʠʷ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʬʝʨʤʝʨʳ 

ʨʘʜʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʚʨʝʜʥʳʝ ʭʠʤʠʢʘʪʳ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʵʢʦʣʦʛʠʠ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʜʘʚʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʥʝʜʘʣʝʢʦ ʦʪ ʏʝʨʤʝʥʩʢʦʛʦ ʢʨʫʛʘ ʚ ʯʝʨʪʝ ɺʣʘʜʠʢʘʚʢʘ-

ʟʘ. ʊʘʤ ʞʝ ʥʘʭʦʜʠʪʩʷ ʚʳʩʦʭʰʠʡ ʦʪʩʪʦʡʥʠʢ ʦʪ çʕʣʝʢʪʨʦʮʠʥʢʘè. ɺʦʜʘ ʩ ʵʪʦʛʦ ʦʪʩʪʦʡʥʠʢʘ 

ʩʙʨʘʩʳʚʘʣʘʩʴ ʚ ʨʝʯʢʫ ʂʘʤʙʠʣʝʝʚʢʘ, ʘ ʦʪʨʘʚʣʝʥʥʘʷ ʧʳʣʴ ʦʩʝʜʘʣʘ ʚ ʚʦʟʜʫʭʝ. ʂʩʪʘʪʠ, ʥʘʠʙʦ-

ʣʝʝ ʦʧʘʩʥʳʝ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʉʂʌʆ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʠ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʠʠ. ʇʨʦʤʳʰʣʝʥʥʳʡ ʤʫʩʦʨ ʩʦʜʝʨʞʠʪ ʮʠʘʥʠʜʳ, ʬʪʦʨʠʜʳ, ʩʦʣʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

ʄʝʩʪʥʳʝ ʧʦʣʠʛʦʥʳ ʧʦʢʘ ʥʝ ʚʳʟʚʘʣʠ ʤʘʩʩʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʢʘʢ ʚ ʇʦʜʤʦʩʢʦʚʴʝ, ʦʜʥʘʢʦ 

ʟʘʤʝʜʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʛʨʦʟʠʪ ʩʝʨʴʝʟʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ. ɽʞʝ-

ʛʦʜʥʦ ʚ ʉʂʌʆ ʥʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʚʘʣʢʘʭ ʩʢʣʘʜʠʨʫʝʪʩʷ ʧʦʨʷʜʢʘ ʧʷʪʠ ʤʠʣʣʠʦʥʦʚ 

ʪʦʥʥ ʦʪʭʦʜʦʚ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʯʚʫ, ʚʦʟʜʫʭ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 

ɽʩʣʠ ʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʷʟʳʚʘʶʪ ʩ 

ʨʘʙʦʪʦʡ ʟʘʚʦʜʘ çʕʣʝʢʪʨʦʮʠʥʢè, ʪʦ ʚ ʩʪʦʣʠʮʝ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʅʘʣʴʯʠʢʝ 

ʜʘʚʥʦ ʫʛʨʦʟʦʡ ʷʚʣʷʝʪʩʷ ʚʦʣʴʬʨʘʤʦʚʳʡ ʟʘʚʦʜ çɻʠʜʨʦʤʝʪʘʣʣʫʨʛè. ʅʘʩʝʣʝʥʠʝ ʛʦʨʦʜʘ ʥʝʦʜ-

ʥʦʢʨʘʪʥʦ ʦʙʨʘʱʘʣʦʩʴ ʢ ʚʣʘʩʪʷʤ ʨʝʛʠʦʥʘ, ʦ ʟʘʢʨʳʪʠʠ ʠʣʠ ʧʝʨʝʥʦʩʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʚ ʤʝʥʝʝ ʥʘʩʝʣʝʥʥʦʝ ʤʝʩʪʦ. ʈʘʥʝʝ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʧʝʨʝʥʝʩʫʪ ʚ ʜʨʫ-

ʛʦʡ ʨʘʡʦʥ ʠʣʠ ʢʘʢ ʤʠʥʠʤʫʤ ʤʦʜʝʨʥʠʟʠʨʫʶʪ ʩ ʚʥʝʜʨʝʥʠʝʤ ʛʘʟʦʦʯʠʩʪʢʠ ʠ ʟʘʤʢʥʫʪʳʤ ʮʠʢ-

ʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ. ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ. ʇʦ ʤʥʝʥʠʶ 

ʞʠʪʝʣʝʡ, ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʧʨʦʚʦʮʠʨʫʶʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʚʨʘʪʠ-

ʣʠʩʴ ʚ ʵʧʠʜʝʤʠʶ. 

ʅʘ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ ʠ ʦʩʦʙʝʥʥʦ ʩʪʦʣʠʮʝ 

ʄʘʭʘʯʢʘʣʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʘ ʚʳʨʫʙʢʘ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʧʦʚʳʰʝʥʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʚʨʝʜʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʛʦʨʦʜʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʠʣʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʥʢʦʣʦʛʠʝʡ ʚ ʧʷʪʴ ʨʘʟ [8]. ʆʙ 

ʵʪʦʤ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʳʩʢʘʟʳʚʘʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʤʝʜʠʢʠ. ʂ ʧʨʠʤʝʨʫ, 

ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʞʘʣʫʶʪʩʷ ʞʠʪʝʣʠ ʜʘʛʝʩʪʘʥʩʢʦ-

ʛʦ ʧʦʩʝʣʢʘ ʂʠʨʧʠʯʥʳʡ, ʯʪʦ ʚ ʂʘʩʧʠʡʩʢʝ, ʛʜʝ ʥʝʧʨʝʨʳʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʠʨ-

ʧʠʯʥʳʭ ʟʘʚʦʜʦʚ. ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʤʝʨʪʥʳʝ ʩʣʫʯʘʠ ʦʪ ʨʘʢʘ, ʘ ʜʳʤ ʠ ʛʘʨʴ 

ʧʦʩʣʝ ʛʦʨʝʥʠʷ ʩʚʘʣʦʢ ʩ ʦʪʭʦʜʘʤʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʥʘʩʝʣʝʥʠʶ ʥʦʨʤʘʣʴʥʦ ʜʳʰʘʪʴ. 

ɽʩʣʠ ʚʳʩʪʫʧʣʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ɺʣʘʜʠʢʘʚʢʘʟʘ ʠ ʅʘʣʴʯʠʢʘ ʧʦʢʘ ʥʝ ʧʨʠʚʝʣʦ ʢ ʫʩ-

ʧʝʭʫ, ʪʦ ʞʠʪʝʣʠ ʩʝʣ ɹʝʨʠʢʝʡ ʠ ɼʞʝʤʠʢʝʥʪ ɼʝʨʙʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ ɼʘʛʝʩʪʘʥʘ ʩʫʤʝʣʠ ʦʜʝʨ-

ʞʘʪʴ ʧʦʙʝʜʫ ʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ ʩ ʤʝʩʪʥʳʤ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʤ ʟʘʚʦʜʦʤ. ɺ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʦʥʠ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʜʳʰʘʪʴ ʚʦʟʜʫʭʦʤ ʩ ʧʦʩʪʦʷʥʥʳʤ ʟʘʧʘʭʦʤ ʚʳ-

ʭʣʦʧʥʳʭ ʛʘʟʦʚ ʚʝʨʝʥʠʮʳ ʙʝʥʟʦʚʦʟʦʚ ʠ ʪʦʧʣʠʚʘ, ʠ ʙʝʟ ʪʦʛʦ ʩʦʜʝʨʞʘʱʝʛʦ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɹʣʘʛʦʜʘʨʷ ʠʭ ʧʦʩʪʦʷʥʥʳʤ ʚʳʭʦʜʘʤ ʥʘ ʘʢʮʠʠ ʧʨʦʪʝʩʪʘ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʚʦʜʘ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʘ. 

ɹʝʟʫʩʣʦʚʥʦ, ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʫʛʨʦʟʳ ʥʘ ʵʪʦʤ ʥʝ ʟʘʢʘʥʯʠ-

ʚʘʶʪʩʷ. ɺʣʘʩʪʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʜʘʚʥʦ ʚʦʣʥʫʶʪ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. ʊʘʢ, ʚ ʩʚʷʟʳʚʘʶʱʫʶ 

ʚʩʝ ʨʝʛʠʦʥʳ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʨʝʢʫ ʊʝʨʝʢ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ 

ʩʙʨʘʩʳʚʘʶʪ ʩʪʦʯʥʳʝ ʚʦʜʳ ʩ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʙʲʝʢʪʦʚ ɾʂʍ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʬʦʩʬʘʪʦʚ, ʘʤʤʦʥʠʷ. ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʩʪʘʣʦ ʩʣʠʚʦʤ ʝʞʝ-

ʛʦʜʥʦ ʧʦʨʷʜʢʘ ʩʪʘ ʜʝʩʷʪʠ ʤʠʣʣʠʦʥʦʚ ʥʝʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. ʇʦ ʜʘʥʥʳʤ ʈʦʩʧʨʠʨʦʜ-

ʥʘʜʟʦʨʘ, ʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʰʘʭʪʥʳʝ ʚʦʜʳ ʠʟ ɸʨʭʦʥʩʢʦʛʦ ʨʫʜʥʠʢʘ ʟʘʛʨʷʟʥʷʶʪ ʨʝʢʫ ɸʨ-

ʜʦʥ, ʛʜʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ, ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ. ɸ ʚ ʮʝʣʦʤ ʛʦʨ-

ʥʳʝ ʨʝʢʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʫʭʫʜʰʠʣʠ ʩʚʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʥʘ 20% [9]. 

ʊʘʢʞʝ ʵʢʦʣʦʛʠ ʦʟʘʙʦʯʝʥʳ ʩʦʩʪʦʷʥʠʝʤ ʢʫʨʦʨʪʥʳʭ ʂʘʚʢʘʟʩʢʠʭ ʄʠʥʝʨʘʣʴʥʳʭ ɺʦʜ. 

ɿʜʝʩʴ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʫʭʫʜʰʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʦʡ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʘʪʤʦʩʬʝʨʳ ʠ ʚʦʜʦʝʤʦʚ, ʚʳʨʫʙʢʦʡ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 
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ɺ ʵʪʦʤ ʛʦʜʫ ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ, ʯʪʦ ʚ ʩʫʙʲʝʢʪʘʭ ʉʂʌʆ ʧʨʦʚʝʜʫʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʠʩ-

ʪʦʯʥʠʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ɻʣʘʚʥʦʝ, ʯʪʦʙʳ ʦʥʘ ʥʝ ʚʳʨʦʜʠʣʘʩʴ ʚ 

ʠʤʠʪʘʮʠʶ ʠ ʧʨʦʬʘʥʘʮʠʶ, ʪʘʢ ʧʦʧʫʣʷʨʥʳʭ ʚ ʥʳʥʝʰʥʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ɺʦ ɺʣʘʜʠʢʘʚʢʘʟʝ ʩʦʩʪʦʷʣʩʷ ʢʨʫʛʣʳʡ ʩʪʦʣ ʧʦ ʦʙʩʫʞʜʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ʆʨ-

ʛʘʥʠʟʘʪʦʨʘʤʠ ʢʨʫʛʣʦʛʦ ʩʪʦʣʘ ʚʳʩʪʫʧʠʣʠ ʆʙʱʝʩʪʚʝʥʥʘʷ ʧʘʣʘʪʘ ʈʌ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʘʣʘʪʳ 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʂʦʤʠʪʝʪʘ ʊʦʨʛʦʚʦ-

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʘʣʘʪʳ ʈʌ ʧʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ ʠ ʵʢʦʣʦʛʠʠ [10]. ʋʯʘʩʪʥʠʢʠ ʦʪʤʝʪʠʣʠ, 

ʯʪʦ ʩʠʪʫʘʮʠʷ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʦʪʭʦʜʦʚ ʚ ʉʂʌʆ ʦʩʪʘʝʪʩʷ ʩʣʦʞʥʦʡ. ɽʞʝʛʦʜʥʦ ʥʘ ʉʝʚʝʨʥʦʤ 

ʂʘʚʢʘʟʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʢʦʣʦ 5 ʤʣʥ. ʪ ʦʪʭʦʜʦʚ, ʨʘʟʤʝʱʘʝʤʳʭ ʚ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ 

ʩʚʘʣʢʘʭ ʠ ʥʘ ʦʙʲʝʢʪʘʭ ʨʘʟʤʝʱʝʥʠʷ, ʥʝ ʚʢʣʶʯʝʥʥʳʭ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ. ʅʘ ʬʦʥʝ 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʩʥʠʞʝʪʩʷ ʫʨʦʚʝʥʴ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʂʘʢ ʦʪʤʝʪʠʣ ʇʨʝʜʩʝʜʘʪʝʣʴ ʂʦʤʠʩʩʠʠ ʆʇ ʈʌ ʧʦ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʉʝʨʛʝʡ ʏʝʨʥʠʥ, ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʉʂʌʆ ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ 

ʙʝʟʫʩʣʦʚʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ʇʦ ʝʛʦ ʩʣʦʚʘʤ, ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʚʣʠʷʝʪ 

ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ. 

ɺ ʮʝʣʦʤ, ʘʥʘʣʠʪʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʯʠʩʣʫ ʨʝʛʠʦʥʦʚ ʩ ʫʤʝʨʝʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʘʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʝʚʝʨʦ-

ʢʘʚʢʘʟʩʢʦʤ ʨʝʛʠʦʥʝ ʦʙʫʩʣʦʚʣʝʥʘ ʨʦʩʪʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʩʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʨʘʟʤʝ-

ʱʝʥʠʷ ʦʪʭʦʜʦʚ, ʦʪʩʫʪʩʪʚʠʝʤ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ, 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʟʥʦʰʝʥʥʦʩʪʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʯʠʩʪ-

ʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʨʷʜʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʚʣʠʷʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ 

ʥʘ ʢʘʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. 

ɺ ʧʨʦʝʢʪ ʨʝʢʦʤʝʥʜʘʮʠʡ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʩʦʟʜʘʥʠʠ ʨʘʙʦʯʠʭ 

ʛʨʫʧʧ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦ ʧʦʚʳʰʝʥʠʠ ʧʝʨʩʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʫʢʦ-

ʚʦʜʠʪʝʣʝʡ ʨʝʛʠʦʥʦʚ ʟʘ ʥʘʥʦʩʠʤʳʡ ʚʨʝʜ, ʦ ʧʨʦʚʝʜʝʥʠʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʙ̡-

ʝʢʪʦʚ ʧʦʚʳʰʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʦʟʜʘʥʠʝʤ ʨʝʝʩʪʨʘ ʠ ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʛʦ ʯʪʦʙʳ ʨʝʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 

ʩʘʤʦʛʦ ʙʦʛʘʪʦʛʦ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ ʧʦʪʨʝʙʫʝʪʩʷ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʩʠʣʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʜʟʦʨ ʟʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ. ɿʘʢʦʥʳ ʠ ʢʦʥ-

ʮʝʧʪʫʘʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʧʨʠʥʠʤʘʝʤʳʝ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʮʝʣʷʭ ʚ ʨʝʛʠʦʥʘʭ, ʥʘ ʤʝʩʪʘʭ, 

ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ. ɺ ʨʘʙʦʪʝ ʦʙʦʟʥʘʯʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 

ʉʂʌʆ ʢʨʘʪʢʦ, ʣʠʰʴ ʩʘʤʳʝ ʛʣʘʚʥʳʝ ʠ ʘʢʪʫʘʣʴʥʳʝ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʠʭ, ʢʘʢ ʠ ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ, 

ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʦʪ ʥʘʩ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʥʘʩʢʦʣʴʢʦ ʩʠʪʫʘ-

ʮʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʫʜʝʪ ʫʭʫʜʰʘʪʴʩʷ ʠ ʜʘʣʴʰʝ. ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʧʨʠʨʦʜʦʡ, ʜʦʣʞʥʳ ʩʘʤʠ ʩʣʝʜʠʪʴ ʟʘ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʩʨʝʜʦʡ, ʧʨʠ ʵʪʦʤ ʤʝʪʦʜʳ ʠ ʩʧʦʩʦʙʳ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ. ʇʨʦʩʪʝʡʰʠʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʩʝʤʠʥʘʨʳ ʩ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʪʝʤʘʪʠʢʦʡ, ʘ ʪʘʢʞʝ ʩʫʙʙʦʪʥʠʢʠ ʧʦ ʫʙʦʨʢʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ ʪʝʨʨʠ-

ʪʦʨʠʡ. 
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 Annotation. In the article presents the results of the development of the recipe of rye-

wheat bread using non-traditional types of flour for baking: buckwheat and chickpeas. The op-

timal ratio in the mixture of rye ripping flour, wheat 1 grade, buckwheat and chickpea flour has 

been revealed to produce ready-made products of improved quality. 

Keywords: rye flour; buckwheat flour; chickpea flour; improved quality products. 

 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʥʦʚʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʪʨʝʙʫʝʪ ʫʚʝʣʠ-

ʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʦʙʦʛʘʱʝʥʥʳʭ, ʜʠʝʪʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʮʝʧ-

ʪʫʨ ʥʦʚʳʭ ʚʠʜʦʚ ʠʟʜʝʣʠʡ ʭʣʝʙʦʙʫʣʦʯʥʳʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʜʣʷ ʭʣʝʙʦ-

ʧʝʯʝʥʠʷ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʤʫʢʠ, ʩʧʦʩʦʙʥʳʭ ʧʨʠʜʘʪʴ ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʫ ʣʝʯʝʙʥʳʝ ʠ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʝʛʦ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥ-

ʥʦʩʪʠ. 

ɺ ʘʩʩʦʨʪʠʤʝʥʪʝ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ ʚʩʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥ 

ʜʦʣʞʝʥ ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʟʛʣʷʜʳ ʥʘʫʢʠ ʦ 

ʧʠʪʘʥʠʠ ʛʣʘʩʷʪ, ʯʪʦ ʘʩʩʦʨʪʠʤʝʥʪ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʯʝʨʝʟ ʚʳʧʫʩʢ 

ʧʨʦʜʫʢʮʠʠ ʫʣʫʯʰʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ 

ʜʠʝʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠ ̫[1]. ʆʩʥʦʚʥʳʤʠ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʷʪ 

ʤʫʢʫ ʜʣʷ ʭʣʝʙʦʧʝʯʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʧʰʝʥʠʮʘ ʠ ʨʦʞʴ [1]. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʞʘʥʦʡ ʤʫʢʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʰʝʥʠʯʥʦʡ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʟʘʤʝʥʠ-

ʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ï ʣʠʟʠʥʘ, ʪʨʝʦʥʠʥʘ, ʢʘʣʠʷ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʞʝʣʝʟʘ, ʬʦʩʬʦʨʘ ʚ ʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ. ɻʨʝʯʥʝʚʘʷ ʤʫʢʘ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʠ ʣʫʯʰʠʤ ʙʘ-

ʣʘʥʩʦʤ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʪʨʝʦʥʠʥʘ ʛʨʝʯʠʭʘ ʧʨʝʚʦʩʭʦʜʠʪ ʧʰʝʥʠ-

ʮʫ ʠ ʨʦʞʴ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʘʣʠʥʘ, ʣʝʡʮʠʥʘ ʠ ʬʝʥʠʣʘʣʘʥʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʨʘʚʥʝʥʘ ʢ ʤʦ-

ʣʦʢʫ ʠ ʛʦʚʷʜʠʥʝ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʨʠʧʪʦʬʘʥʘ ʥʝ ʫʩʪʫʧʘʝʪ ʧʨʦʜʫʢʪʘʤ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ. ʅʫʪʦʚʘʷ ʤʫʢʘ ï ʙʦʛʘʪʝʡʰʠʡ ʠʩʪʦʯʥʠʢ ʙʝʣʢʘ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʘʟ-

ʣʠʯʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʦʚ (ʣʝʮʠʪʠʥʘ, ʨʠʙʦʬʣʘʚʠʥʘ, ʪʠʘʤʠʥʘ, ʥʠʘʮʠʥʘ, ʭʦʣʠ-

ʥʘ) ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʤʘʛʥʠʷ); ʵʪʦ ʢʫʣʴʪʫʨʘ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ (1:1,5). 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʘ ʚ ʪʘʙʣʠʮʝ 2 ï ʤʠʥʝʨʘʣʴʥʳʡ ʠ ʚʠʪʘ-

ʤʠʥʥʳʡ ʩʦʩʪʘʚ ʧ ʝhʥʠʯʥʦʡ ʠ ʨʞʘʥʦʡ ʦʙʜʠʨʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʠ ʜʨʫʛʠʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʚʠʜʦʚ ʤʫʢʠ. 
 

ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʰʝʥʠʯʥʦʡ ʠ ʨʞʘʥʦʡ ʦʙʜʠʨʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ  

ʠ ʜʨʫʛʠʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʤʫʢʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʠʜʘ  

ʤʫʢʠ 

ʉʦʜʝʨʞʘʥʠʝ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ, % 

ɹʝʣʢʠ ɾʠʨʳ ʋʛʣʝʚʦʜʳ ʂʣʝʪʯʘʪʢʘ ɿʦʣʘ 

ʈʞʘʥʘʷ ʦʙʜʠʨʥʘʷ  8,9 1,4 74,6 0,6 1,2 

ʇʰʝʥʠʯʥʘʷ ʤʫʢʘ 1 ʩʦʨʪʘ 10,6 1,2 69,6 0,3 0,7 

ʅʫʪʦʚʘʷ  28,0 5,5 54,0 4,2 3,2 

ɻʨʝʯʥʝʚʘʷ 13,6 1,2 72,1 - 0,8 

mailto:alikhanm@mail.ru
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ʊʘʙʣʠʮʘ 2 ï ʄʠʥʝʨʘʣʴʥʳʡ ʠ ʚʠʪʘʤʠʥʥʳʡ ʩʦʩʪʘʚ ʧʰʝʥʠʯʥʦʡ ʠ ʨʞʘʥʦʡ ʦʙʜʠʨʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ  

ʠ ʜʨʫʛʠʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʤʫʢʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʚʠʜʘ ʤʫʢʠ 
ʉʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ, ʤʛ 

Nʘ ʉʘ ʂ Mg ʈ S ʉʛ ɺ2 ʈʈ 

ʈʞʘʥʘʷ ʦʙʜʠʨʥʘʷ  30  89,7      

ʇʰʝʥʠʯʥʘʷ ʤʫʢʘ 

1 ʩʦʨʪʘ 
12 24 176 44 115 78   0,5 

ʅʫʪʦʚʘʷ  103 692 92 354 58    

ɻʨʝʯʥʝʚʘʷ 3 42 130 48 250 4,0 0,40 0,18 ʟʜ 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʟʘʤʝʥʳ ʯʘʩʪʠ ʧʰʝʥʠʯʥʦʡ 

ʤʫʢʠ ʨʘʟʣʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʨʝʯʥʝʚʦʡ ʤʫʢʠ ʠ ʥʫʪʦʚʦʡ ʤʫʢʠ ʠ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʪʘʢʦʡ 

ʜʦʙʘʚʢʠ ʥʘ ʢʘʯʝʩʪʚʦ ʨʞʘʥʦ-ʧʰʝʥʠʯʥʦʛʦ ʭʣʝʙʘ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʭʣʝʙʘ, ʟʘ ʦʩʥʦʚʫ ʙʳʣʘ ʧʨʠ-

ʥʷʪʘ ʨʝʮʝʧʪʫʨʘ ʨʞʘʥʦ-ʧʰʝʥʠʯʥʦʛʦ ʭʣʝʙʘ çɼʘʨʥʠʮʢʦʛʦè, ʛʜʝ ʯʘʩʪʴ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʧʝʨ-

ʚʦʛʦ ʩʦʨʪʘ ʟʘʤʝʥʠʣʠ ʥʘ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʜʣʷ ʭʣʝʙʦʧʝʯʝʥʠʷ ʚʠʜʳ ʤʫʢʠ: ʛʨʝʯʥʝʚʫʶ ʠ ʥʫʪʦ-

ʚʫʶ.  

ʍʣʝʙ çɼʘʨʥʠʮʢʠʡè ʚʳʨʘʙʘʪʳʚʘʶʪ ʠʟ ʩʤʝʩʠ ʤʫʢʠ ʨʞʘʥʦʡ ʦʙʜʠʨʥʦʡ ʠ ʧʰʝʥʠʯʥʦʡ 

ʧʝʨʚʦʛʦ ʩʦʨʪʘ 0,5-1,25 ʢʛ ʬʦʨʤʦʚʳʤ ʠ ʧʦʜʦʚʳʤ ʰʪʫʯʥʳʤ ʢʨʫʛʣʦʡ ʠʣʠ ʧʨʦʜʦʣʛʦʚʘʪʦ ï 

ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ [2]. ʊʝʩʪʦ ʛʦʪʦʚʷʪ ʥʘ ʨʘʟʥʳʭ ʟʘʢʚʘʩʢʘʭ ʚ ʜʚʝ ʠʣʠ ʪʨʠ ʩʪʘʜʠʠ. ʊʨʘʜʠʮʠʦʥ-

ʥʘʷ ʨʝʮʝʧʪʫʨʘ ʭʣʝʙʘ ʨʞʘʥʦ-ʧʰʝʥʠʯʥʦʛʦ çɼʘʨʥʠʮʢʦʛʦè ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʨʞʘʥʦʡ 

ʦʙʜʠʨʥʦʡ ʠ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʧʝʨʚʦʛʦ ʩʦʨʪʘ 60:40. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʚʳʧʝʯʝʢ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʪʝʩʪʦ ʛʦʪʦʚʠʣʠ ʥʘ 

ʛʫʩʪʳʭ ʨʞʘʥʳʭ ʟʘʢʚʘʩʢʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʞʘʥʦʛʦ ʪʝʩʪʘ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʧʨʠʙʦʨʝ çʉʪʨʫʢʪʫʨʦʤʝʪʨ ʉʊ-1ʄè. ʉʦʟʨʝʚʘʥʠʝ ʪʝʩʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 28-

30Áʉ ʚ ʪʝʨʤʦʩʪʘʪʝ. ʈʘʟʜʝʣʢʫ ʠ ʬʦʨʤʦʚʘʥʠʝ ʪʝʩʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʨʫʯʥʫʶ. 

ʄʘʩʩʘ ʪʝʩʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʩʦʩʪʘʚʣʷʣʘ 550 ʛ. ʆʢʦʥʯʘʪʝʣʴʥʫʶ ʨʘʩʩʪʦʡʢʫ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦ-

ʨʘʪʦʨʥʦʤ ʨʘʩʩʪʦʡʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 36-37Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫ-

ʭʘ 74-79% ʚ ʪʝʯʝʥʠʝ 40-60 ʤʠʥʫʪ. 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʳʭ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʯʝʨʝʟ 16-18 ʯʘʩʦʚ ʧʦʩʣʝ ʚʳʧʝʯʢʠ. ʉʪʨʫʢʪʫʨʥʦ- 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʷʢʠʰʘ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʧʨʠʙʦʨʝ çʉʪʨʫʢʪʫʨʦʤʝʪʨ 

ʉʊ-1ʄè.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʨʘʟʮʳ ʨʞʘʥʦ-ʧʰʝʥʠʯʥʦʛʦ ʭʣʝʙʘ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʙʨʘʟʮʳ ʨʞʘʥʦ-ʧʰʝʥʠʯʥʦʛʦ ʭʣʝʙʘ: ʘ) ʢʦʥʪʨʦʣʴ ï ʭʣʝʙ ʜʘʨʥʠʮʢʠʡ ʙʝʟ ʜʦʙʘʚʣʝʥʠʡ;  

ʙ) ʭʣʝʙ ʜʘʨʥʠʮʢʠʡ ʩ ʟʘʤʝʥʦʡ 10% ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ ʤʫʢʫ ʥʫʪʦʚʫʶ; ʚ) ʭʣʝʙ ʜʘʨʥʠʮʢʠʡ ʩ ʟʘʤʝʥʦʡ 

10% ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 1 ʩʦʨʪʘ ʥʘ ʤʫʢʫ ʛʨʝʯʥʝʚʫʶ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʘ ʨʘʮʠʦʥʘʣʴʥʘʷ ʜʦʟʠʨʦʚʢʘ ʥʫʪʦʚʦʡ ʠ ʛʨʝʯʥʝʚʦʡ ʤʫʢʠ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʞʘʥʦ-ʧʰʝʥʠʯʥʳʭ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ, ʩʦʩʪʘʚʣʷʶʱʘʷ 10% ʦʪ ʤʘʩʩʳ ʧʰʝʥʠʯ-

ʥʦʡ ʤʫʢʠ ʚ ʩʤʝʩʠ. ɼʘʥʥʳʝ ʜʦʟʠʨʦʚʢʠ ʥʫʪʦʚʦʡ ʠ ʛʨʝʯʥʝʚʦʡ ʤʫʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɹʳʣ ʧʨʦʠʟʚʝʜʸʥ ʤʦʥʠʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʥʦʡ ʚʦʜʳ, ʢʘʢ ʚ ʧʘʨʦʚʦʡ, ʪʘʢ ʠ ʚ 

ʞʠʜʢʦʡ ʬʘʟʝ (ʚ ʚʠʜʝ ʜʦʞʜʷ ʠ ʨʦʩʳ) ʤʝʪʦʜʦʤ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʆʙʨʘʟʮʳ ʩʦʙʠʨʘʣʠʩʴ ʚ 

ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʘʥʘʣʠʟ 

ʠ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ, ʠ ʥʘ ʠʭ ʦʩʥʦʚʘʥʠʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳ-

ʚʦʜʳ. 
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Annotation. Atmospheric water was monitored both in the vapor and liquid phase (in the 

form of rain and dew) by IR spectroscopy. Samples were collected in different regions of North 

Ossetia. The main content of the study is the analysis and evaluations of the measurement re-

sults, and on their basis, appropriate conclusions were made. 
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ɸʪʤʦʩʬʝʨʥʘʷ ʚʦʜʘ ʦʧʨʝʜʝʣʷʝʪ ʥʘʰ ʢʣʠʤʘʪ ʠ ʧʦʛʦʜʫ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʛʣʦ-

ʪʠʪʝʣʝʤ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʠ ʛʣʘʚʥʳʤ ʧʘʨʥʠʢʦʚʳʤ ʛʘʟʦʤ [1]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪʩʫʪʩʪʚʠʝ ʘʪ-

ʤʦʩʬʝʨʥʦʡ ʚʦʜʳ ʧʦʚʣʝʢʣʦ ʙʳ ʥʘʩʪʫʧʣʝʥʠʝ ʣʝʜʥʠʢʦʚʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʧʣʘʥʝʪʝ, ʪ.ʢ. ʠʤʝʥʥʦ 

ʘʪʤʦʩʬʝʨʥʘʷ ʚʦʜʘ ʨʝʛʫʣʠʨʫʝʪ ʩʫʪʦʯʥʳʝ ʠ ʩʝʟʦʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ. 

ʇʦʛʣʦʱʝʥʠʝ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʘʪʤʦʩʬʝʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʠʥʬʨʘ-

ʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ, ʚ ʩʧʝʢʪʨʝ ʢʦʪʦʨʦʡ ʦʪʨʘʞʘʶʪʩʷ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʝʥʠʠ ʤʦʣʝʢʫʣ 

ʚʦʜʳ. ʆʜʥʘʢʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʨʘʙʦʪʳ, ʧʦ-

ʩʚʷʱʸʥʥʳʝ ʪʘʢʦʡ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ [2,3]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜʦʤ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠʩʩʣʝʜʫʶʪʩʷ ʦʙʨʘʟʮʳ ʘʪʤʦʩʬʝʨʥʦʡ ʚʦ-

ʜʳ, ʢʘʢ ʚ ʧʘʨʦʚʦʡ, ʪʘʢ ʠ ʚ ʞʠʜʢʦʡ ʬʘʟʝ (ʚ ʚʠʜʝ ʜʦʞʜʷ ʠ ʨʦʩʳ). ʆʙʨʘʟʮʳ ʩʦʙʠʨʘʣʠʩʴ ʚ ʨʘʟ-

ʥʳʭ ʨʘʡʦʥʘʭ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʀʟʤʝʨʝʥʠʷ ʀʂ-ʩʧʝʢʪʨʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʫʩ-

ʪʘʥʦʚʢʝ Thermo Scientific Nicolet iN10, ʩʦʩʪʦʷʱʝʡ ʠʟ ʤʠʢʨʦʩʢʦʧʘ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʜʠʘʧʘʟʦ-

ʥʘ ʩ ʟʝʨʢʘʣʴʥʦʡ ʦʧʪʠʢʦʡ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʌʫʨʴʝ-ʩʧʝʢʪʨʦʤʝʪʨʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

 

ˉ ʦʙʨʘʟʮʘ ɺʠʜ ʄʝʩʪʦ ʩʙʦʨʘ 

1 ʨʦʩʘ ɸʣʘʛʠʨ 

2 ʨʦʩʘ ɼʠʛʦʨʘ 

3 ʨʦʩʘ ɺʣʘʜʠʢʘʚʢʘʟ 

4 ʜʦʞʜʴ ɼʠʛʦʨʘ 

5 ɹʘʛʠʘʪʘ ʖʞʥʘʷ ʆʩʝʪʠʷ 

6 ʜʠʩʪʠʣʣʷʪ - 

 

ʈʦʩʘ ʩʦʙʠʨʘʣʘʩʴ ʫʪʨʦʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʚʳ (ʪʨʘʚʘ, ʚʠʥʦʛʨʘʜ, ʤʘʣʠʥʘ) ʚ ʩʪʝʢʣʷʥ-

ʥʫʶ ʧʦʩʫʜʫ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʪʝʨʠʣʠʟʦʚʘʥʥʫʶ, ʘ ʟʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʰʧʨʠʮʦʚ ʥʘʥʦʩʠʣʠʩʴ 

ʥʘ ʧʨʝʜʤʝʪʥʳʝ ʩʪʝʢʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʞʠʜʢʠʭ ʦʙʨʘʟʮʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʠ ʧʦʤʝʱʘ-

ʣʠʩʴ ʚ ʢʶʚʝʪʥʦʝ ʦʪʜʝʣʝʥʠʝ ʤʠʢʨʦʩʢʦʧʘ. ʉʲʸʤʢʘ ʀʂ-ʩʧʝʢʪʨʦʚ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʨʝʞʠʤʝ 

ʧʨʦʧʫʩʢʘʥʠʷ. ʊʠʧʠʯʥʳʡ ʩʧʝʢʪʨ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɺʦʜʘ ɹʘʛʠʘʪʘ ʚʟʷʪʘ ʠʟ ʠʩʪʦʯʥʠʢʘ ʚ ʖʞʥʦʡ ʆʩʝʪʠʠ ʠ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʧʦ ʩʚʦʠʤ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. ʆʥʘ ʛʦʨʠʪ ʥʘ ʚʦʟʜʫʭʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʟʥʘ-

ʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʪʘʥʘ ʚ ʢʣʘʪʨʘʪʥʦʡ ʬʦʨʤʝ. ɺ ʀʂ-ʩʧʝʢʪʨʘʭ ʧʨʠʩʫʪʩʪʚʠʝ ʤʝʪʘʥʘ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʦ ʩʠʣʴʥʳʤ ʧʦʣʦʩʘʤ ʧʦʛʣʦʱʝʥʠʷ ʚ ʠʥʪʝʨʚʘʣʝ 2800-3200 ʩʤ
-1

. 
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ɼʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ ʠʤʝʣʘ pH 5,4-6,6. ʄʦʛʣʘ ʩʦʜʝʨʞʘʪʴ ʥʠʪʨʘʪʳ, ʩʫʣʴʬʘʪʳ, ʭʣʦ-

ʨʠʜʳ, ʤʝʪʘʣʣʳ Al, Fe, Cu, Pb, Zn. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʊʠʧʠʯʥʳʡ ʀʂ-ʩʧʝʢʪʨ ʨʦʩʳ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣ ʚʳʙʨʘʥ 

ʩʣʝʜʫʶʱʠʡ ʧʦʨʷʜʦʢ. ʉʧʝʢʪʨʳ ʧʨʦʧʫʩʢʘʥʠʷ ʦʙʨʘʟʮʦʚ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʀʂ-ʩʧʝʢʪʨʦʤ ʜʠʩ-

ʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʧʦʩʣʝ ʯʝʛʦ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʦʚʧʘʜʘʶʱʠʝ ʧʠʢʠ. ʀʟ ʯʠʩʣʘ ʥʝʩʦʚʧʘʜʘʶ-

ʱʠʭ ʧʠʢʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ.  

ɺ ʪʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʳ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʤʘʢʩʠʤʫʤʦʚ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʜʣʷ 

ʠʟʤʝʨʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. 
 

ʊʘʙʣʠʮʘ 2 ï ʇʦʣʦʞʝʥʠʝ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 
 

ʆʙʨʘʟʝʮ 1. ʈʦʩʘ ɸʣʘʛʠʨ 

ʩʤ
-1
 ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʥʝʩʝʥʠʝ 

1739 ʦʯʝʥʴ ʩʠʣʴʥʘʷ C=O 

ʂʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʢʠʩʣʦʪʳ ʠ ʠʭ ʧʨʦʠʟ-

ʚʦʜʥʳʝ (1850-1650) 

653 ʩʨʝʜʥʷʷ =CH ʎʠʩ-ʜʠʝʥʳ (750-650) 

2250 ʩʣʘʙʘʷ ɸʣʢʠʥʳ (2230-2100) 

2153 ʩʠʣʴʥʘʷ C=C C=N H-C-O N-C-N N-C-S 

2663 ʩʨʝʜʥʷʷ C-OH 

2923 ʩʨʝʜʥʷʷ  C-H 

X-H ʛʝʪʝʨʦʘʪʦʤʳ  

3184 ʩʨʝʜʥʷʷ C-H 

X-H ʛʝʪʝʨʦʘʪʦʤʳ  

ʆʙʨʘʟʝʮ 2. ʈʦʩʘ ɼʠʛʦʨʘ 

ʩʤ
-1
 ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʥʝʩʝʥʠʝ 

2925 ʩʠʣʴʥʘʷ X-H 

539,9 ʩʠʣʴʥʘʷ ʦʨʛʘʥʦʤʝʪʘʣʣʳ 

3054,3 ʩʠʣʴʥʘʷ X-H 

3168.5 ʩʠʣʴʥʘʷ ʩʣʦʞʥʳʝ ʢʦʤʧʣʝʢʩʳ CONH 

3408.7 ʩʨʝʜʥʷʷ X-H ʛʝʪʝʨʦʘʪʦʤʳ 

1243.9 ʩʨʝʜʥʷʷ  C-OH 

ʵʬʠʨʳ  

1739,8 ʩʨʝʜʥʷʷ C=O C=C C=N  
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ʆʙʨʘʟʝʮ 3. ʈʦʩʘ ɺʣʘʜʠʢʘʚʢʘʟ 

ʩʤ
-1
 ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʥʝʩʝʥʠʝ 

484,1 ʩʠʣʴʥʘʷ ʦʨʛʦʥʦʤʝʪʘʣʣʳ 

653,7 ʩʠʣʴʥʘʷ CH ʘʨʝʥʳ (900-6500 

CCl ɸʣʢʠʣʭʣʦʨʠʜʳ (850-550) 

=CH ʎʠʩ-ʜʠʝʥʳ (750-650) 

CBr ɸʣʢʠʣʙʨʦʤʠʜʳ (700-650) 

1647,0 ʩʠʣʴʥʘʷ C=N ʚʘʣʝʥʪʥʘʷ (1690-1630) 

ɸʣʢʝʥʳ (1670-1620) 

ɼʝʬʦʨʤʘʮʠʦʥʥʘʷ (NH3
+
) ʘʤʠʥʦʢʠʩʣʦʪʥʘʷ ʧʦʣʦʩʘ 

(1660-1630) 

3626,5 ʩʠʣʴʥʘʷ X-H ʛʝʪʝʨʦʘʪʦʤʳ (4000-3200) 

1271,0 ʩʨʝʜʥʷʷ ʉʣʦʞʥʳʝ ʵʬʠʨʳ (1280-1200) 

NCO
-
, NO2

+
, NCF 

ɸʟʠʜʳ (1340-1180) 

1824,4 ʩʨʝʜʥʷʷ  C=O 

ʂʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʢʠʩʣʦʪʳ ʠ ʠʭ ʧʨʦʠʟ-

ʚʦʜʥʳʝ (1850-1650) 

2096,3 ʩʨʝʜʥʷʷ ɸʮʠʣʴʥʳʝ ʢʘʪʠʦʥʳ (R-CſO) ʚʘʣʝʥʪʥʳʝ (3200-

2000) 

2217,8 ʩʨʝʜʥʷʷ ɸʣʢʠʥʳ (2250-2100) 

2651,7 ʩʨʝʜʥʷʷ ʂʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ (2700-2500) 

3874,5 ʩʨʝʜʥʷʷ X-H ʛʝʪʝʨʦʘʪʦʤʳ (4000-3200) 

ʆʙʨʘʟʝʮ 4. ɼʦʞʜʴ ɼʠʛʦʨʘ 

ʩʤ
-1
 ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʥʝʩʝʥʠʝ 

497.5 ʩʨʝʜʥʷʷ ʦʨʛʘʥʦʤʝʪʘʣʣʳ 

522,7 ʩʨʝʜʥʷʷ CBr ɸʣʢʠʣʙʨʦʤʠʜʳ (700-650) 

533,7 ʩʨʝʜʥʷʷ CBr ɸʣʢʠʣʙʨʦʤʠʜʳ (700-650) 

555,4 ʩʨʝʜʥʷʷ CBr ɸʣʢʠʣʙʨʦʤʠʜʳ (700-650) 

690,2 ʩʨʝʜʥʷʷ CBr ɸʣʢʠʣʙʨʦʤʠʜʳ (700-650) 

1660,8 ʩʨʝʜʥʷʷ  C=C ʘʣʢʝʥʳ (1680-1600)  

1739,5 ʦʯʝʥʴ ʩʠʣʴʥʘʷ C=O 

ʂʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʢʠʩʣʦʪʳ ʠ ʠʭ ʧʨʦʠʟ-

ʚʦʜʥʳʝ (1850-1650) 

1835.4 ʩʠʣʴʥʘʷ C=O 

ʂʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʢʠʩʣʦʪʳ ʠ ʠʭ ʧʨʦʠʟ-

ʚʦʜʥʳʝ (1850-1650) 

3926,5 ʩʨʝʜʥʷʷ X-H ʛʝʪʝʨʦʘʪʦʤʳ (4000-3200) 

ʆʙʨʘʟʝʮ 5. ɹʘʛʠʘʪʘ 

ʩʤ
-1
 ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʥʝʩʝʥʠʝ 

793.7 ʩʠʣʴʥʘʷ ʆʨʛʘʥʦʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ 

1623,7 ʩʠʣʴʥʘʷ -CO-C=C-OH (1640-1535) 

1835,9 ʩʠʣʴʥʘʷ HRC=CH
2
 ɸʣʢʝʥʳ (1850-1800) 

2153,5 ʩʠʣʴʥʘʷ N=C=N 

2303,5 ʩʠʣʴʥʘʷ ɸʣʢʠʥʳ ʠ ʪʨʦʡʥʳʝ ʩʚʷʟʠ CſN 

2638,9 ʩʠʣʴʥʘʷ ʆʙʣʘʩʪʴ ʨʝʜʢʠʭ ʛʨʫʧʧ  

2651,7 ʩʨʝʜʥʷʷ ʂʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ (2700-2500) 

2925,7 ʩʠʣʴʥʘʷ CH3 ʤʝʪʘʥ 

3074,0 ʩʠʣʴʥʘʷ =CH2 ʚʘʣʝʥʪʥʳʝ ʘʣʢʝʥʳ (3095-3-10) 

3562,0 ʩʠʣʴʥʘʷ ʂʦʤʧʣʝʢʩ H2O 

3806,7 ʩʠʣʴʥʘʷ ʂʦʤʧʣʝʢʩ H2O 
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ɸʥʘʣʠʟʠʨʫʷ ʦʪʥʝʩʝʥʠʝ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʦʙʨʘʟʮʦʚ, ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝ 

ʦʨʛʘʥʦʤʝʪʘʣʣʦʚ: ʘʣʢʝʥʦʚ, ʘʟʠʜʦʚ, ʘʣʢʠʥʦʚ ʠ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ. ʇʨʠʯʝʤ ʩʦʧʦʩʪʘʚʣʷʷ ʨʝ-

ʟʫʣʴʪʘʪʳ ʜʣʷ ʪʨʝʭ ʦʙʨʘʟʮʦʚ ʨʦʩʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʦʩʘ ʚʦ ɺʣʘʜʠʢʘʚʢʘʟʝ ʥʘʠʙʦ-

ʣʝʝ ʟʘʛʨʷʟʥʝʥʘ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʦʪ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʦʜʦʚ ɸʣʘʛʠʨ ʠ ɼʠʛʦʨʘ. ɺ ʜʦʞʜʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ 

ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʷʤʠ ʧʦʣʦʩ ʚ ʨʦʩʝ. ʉʜʝʣʘʥʥʳʡ ʚʳʚʦʜ ʩʦʚʧʘʜʘ-

ʝʪ ʩ ʚʳʚʦʜʘʤʠ ʚ ʨʘʙʦʪʝ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʩʷ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʜʦʞʜʷ ʠ ʨʦʩʳ. ɺ ʵʪʦʡ 

ʨʘʙʦʪʝ ʩʦʜʝʨʞʘʥʠʝ Na ʚ ʜʦʞʜʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʨʦʩʝ. ʊʦʞʝ ʩʘʤʦʝ ʢʘʩʘʣʦʩʴ ʠʦʥʦʚ 

K
2+

, Ca
2+

, Mg
2+

, Cl
-
 ʠ ʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ NO3, NO2, HPO4. 

ɺʟʷʪ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʩʨʘʚʥʝʥʠʷ ʦʙʨʘʟʝʮ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʢʦʪʦʨʳʡ ʩʦʜʝʨ-

ʞʘʣ ʦʩʪʘʪʦʯʥʳʝ ʩʣʝʜʳ ʚ ʚʠʜʝ Ca, Si, Na, Mn ʠ Zn, ʦʙʨʘʟʫʶʱʠʝ, ʢʘʢ ʚʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʪʘʢ 

ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʨʦʩʘ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʤʝʩʪʥʦʩʪʠ ʠ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʨʠʤʝʩʠ ʢʘʢ 

ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʥʘʟʝʤʥʦʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʦʙʱʝʥʘ ʩʫʱʝʩʪʚʫʶʱʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʠ ʪʫʨʬʠʨʤʳ. ʇʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴ-

ʥʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ. ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʧʘʨʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʳʷʚʣʝʥʳ ʩʠʣʴ-

ʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ, ʧʝʨʩʧʝʢʪʠʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʢʫʨʝʥʪ-

ʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʨʠʩʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ; ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ; ʤʝʪʦʜ ʧʘʨ-

ʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ; ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ; ʘʛʨʦʪʫʨʠʟʤ; ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ. 

 

COMPARATIVE ASSESSMENT OF THE COMPETITIVENESS OF REGIONAL  

TRAVEL AGENCIES BY PAIR COMPARISON  

 

Dzakhmisheva Irina Shamil'evna, Doctor of Economics, Professor  

of the Department of commodity science, tourism and law 

mailto:irina_dz@list.ru


34 
 

Dzakhmisheva Alina Zamirovna,  

Dzakhmisheva Mira Shamil'evna, 

Director of the Mira-tour travel Agency, 

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia 

irina_dz@list.ru 

 

Annotation. The article summarizes the existing terminology of the competitiveness of a 

travel agency. A comparative assessment of the competitiveness of regional travel agencies has 

been carried out. On the basis of the pairwise comparison method, the strengths and weaknesses 

of travel agencies, the prospects for the formation of competitive advantages are revealed. 

Key words: travel agency; competitiveness; pairwise comparison method; competitive ad-

vantages; agritourism; ecological tourism. 

 

 

ʆʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʪʫʨʠʩʪʩʢʘʷ ʠʥʜʫʩʪʨʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯ-

ʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʠ ʧʨʠʙʳʣʴʥʦʡ ʦʪʨʘʩʣʴʶ ʤʥʦʛʠʭ ʩʪʨʘʥ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʭʨʘʥʝʥʠʝ ʠ 

ʨʘʩʰʠʨʝʥʠʝ ʧʦʟʠʮʠʡ ʥʘ ʪʫʨʠʩʪʩʢʦʤ ʨʳʥʢʝ, ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʩʪʘʙʠʣʴʥʦʝ 

ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʩʢʠʭ ʢʦʤʧʘ-

ʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ.  

ʎʝʣʴʶ ʥʘʫʯʥʦʡ ʩʪʘʪʴʠ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʠ-

ʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʂʘʙʘʨʜʠ-

ʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʤʝ-

ʪʦʜ ʧʘʨʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ.  

ʆʙʦʙʱʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʨʤʠʥʦʣʦʛʠʠ [1-4], ʧʦʟʚʦʣʷʝʪ ʧʦʥʠʤʘʪʴ ʧʦʜ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʪʫʨʬʠʨʤʳ ʩʧʦʩʦʙʥʦʩʪʴ ʬʠʨʤʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʠʙʳʣʴʥʫʶ ʭʦʟʷʡʩʪʚʝʥ-

ʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʞʸʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʦʪʨʘʞʘʶʱʫʶ ʝʛʦ ʦʪʣʠʯʠʷ ʦʪ ʢʦʥʢʫ-

ʨʝʥʪʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʚ ʛʣʘʟʘʭ ʧʦʪʨʝʙʠʪʝʣʷ. 

ɽʜʠʥʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʘʛʝʥʪʩʪʚ ʜʦ ʩʠʭ ʧʦʨ ʦʪʩʫʪʩʪʚʫʝʪ [5-9]. ʂ ʪʦʤʫ ʞʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʳʥʢʦʚ ʠ 

ʦʪʨʘʩʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʨʘʟʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ [10-11]. ʆʩʦ-

ʙʫʶ ʧʨʦʙʣʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʬʝʨʳ 

ʪʫʨʠʩʪʩʢʠʭ ʫʩʣʫʛ. 

ɺ ʫʩʣʦʚʠʷʭ ʫʩʠʣʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʩʨʝʜʠ ʪʫʨʠʩʪʩʢʠʭ ʬʠʨʤ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤʫ ʘʧʧʘʨʘ-

ʪʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦ-

ʩʪʠ. ɺ ʦʩʥʦʚʝ ʧʨʠʥʷʪʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʦ ʩʪʨʘʪʝʛʠʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʣʝʞʘʪ 

ʜʘʥʥʳʝ ʦ ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʩʦʙʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʂʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʪʫʨʠʟʤʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʤʝʪʦʜʦʤ ʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʦʜʠʥʘʢʦʚʳʝ ʫʩʣʫʛʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʦʡ ʵʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʬʫʥʢʮʠʦʥʠʨʫʶʪ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ çʄʠʨʘ-

ʪʫʨè ʧʨʦʚʝʜʝʥʘ ʝʝ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʘʛʝʥʪʩʪʚʦʤ çʏʘʡ-

ʢʘè ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛ. ʅʘʣʴʯʠʢ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ çʄʠʨʘ-ʪʫʨè 

ʠ çʏʘʡʢʘè ʧʦʟʚʦʣʠʣʘ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʫʨʠʩʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ çʏʘʡʢʘè ʫʩʪʫʧʘʝʪ ʪʫʨʠ-

ʩʪʠʯʝʩʢʦʤʫ ʘʛʝʥʪʩʪʚʫ çʄʠʨʘ-ʪʫʨè ʧʦ ʧʝʨʝʯʥʶ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʫʩʣʫʛ ʠ ʢʦʣʠʯʝʩʪʚʫ ʥʘ-

ʧʨʘʚʣʝʥʠʡ ʪʫʨʠʟʤʘ ʚ ʨʘʟʣʠʯʥʳʝ ʩʪʨʘʥʳ. 

ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʪʫʨʠʩʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ çʄʠʨʘ-ʪʫʨè ʥʝ ʫʜʝʣʷʝʪ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʫʨʠʟʤʘ, ʪʦʛʜʘ ʢʘʢ ʪʫʨʠʩʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ 

çʏʘʡʢʘè ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʜʝʣʷʝʪ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠ-

ʪʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ. 

mailto:irina_dz@list.ru
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ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ  

çʄʠʨʘ-ʪʫʨè ʠ çʏʘʡʢʘè 

 

ʇʦʢʘʟʘʪʝʣʴ ʊʫʨʘʛʝʥʪʩʪʚʦ çʄʠʨʘ-ʪʫʨè ʊʫʨʘʛʝʥʪʩʪʚʦ çʏʘʡʢʘè 

ʏʠʩʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ, ʯʝʣ 5 4 

ʈʫʢʦʚʦʜʠʪʝʣʠ ʬʠʨʤʳ, ʯʝʣ 1 1 

ʇʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʫʩ-

ʣʫʛ 

ʇʨʦʜʘʞʘ ʠ ʙʨʦʥʠʨʦʚʘʥʠʝ ʙʠʣʝ-

ʪʦʚ ʥʘ ʞ/ʜ ʠ ʘʚʠʘʪʨʘʥʩʧʦʨʪ, 

ʧʨʦʜʘʞʘ ʛʦʪʦʚʳʭ ʪʫʨʧʨʦʜʫʢ-

ʪʦʚ, ʙʨʦʥʠʨʦʚʘʥʠʝ ʦʪʝʣʝʡ. 

ʇʨʦʜʘʞʘ ʠ ʙʨʦʥʠʨʦʚʘʥʠʝ ʥʘ 

ʞ/ʜ ʠ ʘʚʠʘʪʨʘʥʩʧʦʨʪ, ʧʨʦʜʘʞʘ 

ʛʦʪʦʚʳʭ ʪʫʨʧʨʦʜʫʢʪʦʚ, ʙʨʦ-

ʥʠʨʦʚʘʥʠʝ ʦʪʝʣʝʡ. 

ʉʨʦʢ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ʨʳʥʢʝ, 

ʣʝʪ 

20 11 

ɺʠʜʳ ʪʫʨʠʟʤʘ ʉʝʤʝʡʥʳʡ ʦʪʜʳʭ, ʢʨʫʠʟʥʳʝ 

ʪʫʨʳ, ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʪʫʨʳ, 

ʛʦʨʥʦʣʳʞʥʳʝ ʪʫʨʳ, ʵʢʦʥʦʤʠʯ-

ʥʳʡ ʪʫʨʳ, ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʪʫ-

ʨʳ, ʣʝʯʝʙʥʳʝ ʪʫʨʳ  

ʕʢʩʢʫʨʩʠʦʥʥʳʝ ʪʫʨʳ, ʙʨʦʥʠ-

ʨʦʚʘʥʠʝ ʦʪʝʣʝʡ, ʦʪʜʳʭ ʜʣʷ 

ʜʝʪʝʡ, ʣʝʯʝʙʥʳʝ ʪʫʨʳ, 

SPA-ʦʪʜʳʭ, ʪʫʨʳ ʧʦ ʈʦʩʩʠʡ-

ʩʢʠʤ ʨʝʛʠʦʥʘʤ 

ʅʘʧʨʘʚʣʝʥʠʷ ʀʩʧʘʥʠʷ, ʀʪʘʣʠʷ, ɻʝʨʤʘʥʠʷ, 

ʌʨʘʥʮʠʷ, ʏʝʭʠʷ, ʅʠʜʝʨʣʘʥʜʳ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʉʐɸ, ʍʦʨʚʘ-

ʪʠʷ, ʏʝʨʥʦʛʦʨʠʷ, ʇʦʨʪʫʛʘʣʠʷ, 

ɻʨʝʮʠʷ, ʂʠʧʨ, ʊʘʠʣʘʥʜ, ʊʫʥʠʩ, 

ɺʴʝʪʥʘʤ, ʗʧʦʥʠʷ, ʖʞʥʘʷ ʂʦ-

ʨʝ,̫ ʀʟʨʘʠʣʴ, ɹʦʣʛʘʨʠʷ, ʄʘ-

ʨʦʢʢʦ, ɸʟʝʨʙʘʡʜʞʘʥ, ɸʙʭʘʟʠʷ, 

ʊʫʨʮʠʷ, ʀʟʨʘʠʣʴ, ʆɸʕ, ʂʠʪʘʡ, 

ʂʫʙʘ, ʀʥʜʠʷ, ʄʘʚʨʠʢʠʷ, ʊʘʥ-

ʟʘʥʠʷ, ɼʦʤʠʥʠʢʘʥʩʢʘʷ ʈʝʩʧʫʙ-

ʣʠʢʘ, ʀʥʜʦʥʝʟʠʠ, ʄʘʣʴʜʠʚʳ, 

ɺʴʝʪʥʘʤʝ, ʉʝʡʰʝʣʘʭ, ʐʨʠ-

ʃʘʥʢʘ, ʉʠʥʛʘʧʫʨ, ʄʝʢʩʠʢʘ, 

ʂʘʤʙʦʜʞʝ, ʀʦʨʜʘʥʠʷ, ɸʥʜʦʨʨʘ, 

ɸʚʩʪʨʠʷ, ɸʙʭʘʟʠʷ, ɸʟʝʨʙʘʡ-

ʜʞʘʥ, ɹʝʣʦʨʫʩʩʠʷ, ɻʨʫʟʠʷ 

ʂʠʧʨ, ɻʨʝʮʠʷ, ʀʩʧʘʥʠʷ, ʈʦʩ-

ʩʠʷ, ɸʥʜʦʨʨʘ, ɹʦʣʛʘʨʠʷ, 

ɺʴʝʪʥʘʤ, ɼʦʤʠʥʠʢʘʥʩʢʘʷ 

ʨʝʩʧʫʙʣʠʢʘ, ʀʟʨʘʠʣʴ, ʀʥʜʠʷ, 

ʀʥʜʦʥʝʟʠʷ, ʀʦʨʜʘʥʠʷ, ʂʘʤ-

ʙʦʜʞʘ, ʂʠʪʘʡ, ʂʫʙʘ, ʄʘʚʨʠ-

ʢʠʡ, ʄʘʣʴʜʠʚʳ, ʄʘʨʦʢʢʦ, 

ʄʝʢʩʠʢʘ, ʆɸʕ, ʉʝʡʰʝʣʳ, 

ʉʠʥʛʘʧʫʨ, ʊʘʠʣʘʥʜ, ʊʘʥʟʘʥʠʷ, 

ʊʫʥʠʩ, ʍʦʨʚʘʪʠʷ, ʏʝʨʥʦʛʦ-

ʨʠʷ, ʐʨʠ-ʃʘʥʢʘ, ɸʙʭʘʟʠʷ  

ʉʨʝʜʥʷʷ ʟʘʪʨʘʪʘ ʚʨʝʤʝʥʠ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʜʥʦʛʦ ʢʣʠʝʥʪʘ, 

ʤʠʥ. 

20 30 

ʉʨʝʜʥʷʷ ʚʳʨʫʯʢʘ ʚ ʛʦʜ 16687000 14325000 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʥ-

ʥʳʭ ʧʫʪʝʚʦʢ ʚ ʛʦʜ, ʰʪ. 

510 460 

ɼʦʣʷ ʨʳʥʢʘ, % 15 10 

ʂʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʧʨʝʜʣʦʞʝ-

ʥʠʡ ʚ ʛʦʜ, ʝʜ. 

3-4  1-2  

 

ʋʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʩʨʝʜʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩ-

ʧʫʙʣʠʢʝ ʟʥʘʯʠʪʝʣʝʥ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʭʦʜʦʤ ʥʘ ʨʳʥʦʢ ʥʦʚʳʭ ʪʫʨʬʠʨʤ, ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨ-

ʪʠʤʝʥʪʘ ʪʫʨʦʚ, ʚʠʜʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʋ ʢʘʞʜʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʬʠʨʤʳ ʩʚʦʡ ʫʨʦʚʝʥʴ ʥʘ 

ʨʳʥʢʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʚ ʨʘʙʦʪʝ ʠʟʫʯʝʥ ʦʧʳʪ ʢʦʥʢʫʨʝʥʪʘ ʠ ʧʨʦʚʝ-

ʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʩʫʙʲʝʢʪʦʚ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ, ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʦʚ ʚʳʩʪʫʧʠʣʠ ʢʣʠʝʥʪʳ ʪʫʨʬʠʨʤ.  

ʀʟ ʪʘʙʣʠʮʳ 2, ʚʠʜʥʦ, ʯʪʦ ʪʫʨʠʩʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ çʏʘʡʢʘè ʧʨʦʠʛʨʳʚʘʝʪ ʪʫʨʠʩʪʠʯʝ-

ʩʢʦʤʫ ʘʛʝʥʪʩʪʚʫ çʄʠʨʘ-ʪʫʨè ʧʦ ʣʠʥʝʡʢʝ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ (ʫʩ-

ʣʫʛ), ʫʜʦʙʩʪʚʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʬʠʩʦʚ, ʨʝʢʣʘʤʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʬʦʨʤʣʝʥʠʶ ʠ ʚʝʜʝʥʠʶ 

ʩʘʡʪʘ. ʊʘʢ, ʦʬʠʩ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ çʄʠʨʘ-ʪʫʨè ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʦʞʠʚʣʝʥʥʦʡ ʫʣʠʮʝ 

ʩ ʭʦʨʦʰʝʡ ʧʨʦʭʦʜʠʤʦʩʪʴʶ. ɺ ʬʠʨʤʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʘʷ ʣʠʥʝʡʢʘ ʪʫʨʠʩʪʠʯʝ-
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ʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʝʛʦ ʥʘ ʨʳʥʢʝ ʙʦʣʝʝ 20 ʣʝʪ. ʅʝ ʤʝʥʝʝ 

ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʝʢʣʘʤʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ çʄʠʨʘ-ʪʫʨè ʚʳʠʛʨʳʚʘʝʪ 

ʪʝʤ, ʯʪʦ ʠʤʝʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʫʶ ʥʘʨʫʞʥʫʶ ʨʝʢʣʘʤʫ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʚʦʜʠʪ ʨʝʢʣʘʤʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʠ ʦʙʥʦʚʣʷʝʪ ʩʚʦʡ ʩʘʡʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʠʨʤʳ-ʢʦʥʢʫʨʝʥʪʘ çʏʘʡʢʘè. 

 
ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ 

çʄʠʨʘ-ʪʫʨè ʠ çʏʘʡʢʘè 

 

ʇʦʢʘʟʘʪʝʣʴ ʀʜʝʘʣʴʥʘʷ ʤʦʜʝʣʴ 
ʊʫʨʘʛʝʥʪʩʪʚʦ 

çʄʠʨʘ-ʪʫʨè 

ʊʫʨʘʛʝʥʪʩʪʚʦ 

çʏʘʡʢʘè 

ʃʠʥʝʡʢʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʪʫʨʠ-

ʩʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ (ʫʩʣʫʛ) 
5 5 4 

ʋʜʦʙʩʪʚʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʬʠʩʦʚ 5 5 4 

ʂʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ 5 5 5 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 
5 5 5 

ʈʝʢʣʘʤʘ 5 5 4 

ʅʘʣʠʯʠʝ ʩʘʡʪʘ 5 5 4 

ʀʤʠʜʞ 5 5 5 

ʀʪʦʛʦ 35 35 31 

 

ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʝ-

ʜʝʥʠʷ ʢ ʤʠʥʠʤʫʤʫ ʩʣʘʙʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʚʳʙʦʨʘ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʧʫʪʠ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʠʟʙʝʛʘʷ ʫʛʨʦʟ (ʦʧʘʩʥʦʩʪʝʡ), ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʷ ʠʤʝʶ-

ʱʠʝʩʷ ʚ ʝʛʦ ʨʘʩʧʦʨʷʞʝʥʠʠ ʨʝʩʫʨʩʳ, ʨʝʘʣʠʟʫʷ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʨʳʥʢʦʤ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ SWOT-ʘʥʘʣʠʟ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ çʄʠʨʘ-ʪʫʨè. 

ʊʫʨʠʩʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ çʄʠʨʘ-ʪʫʨè ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʠʪ ʟʘ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʧʨʦʢʣʘʜʳʚʘʝʪ ʤʘʨʰʨʫʪʳ ʚ ʥʦʚʳʝ ʩʪʨʘʥʳ, ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ 

ʩʧʦʩʦʙʥʦ ʧʨʝʜʣʦʞʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʦʪʜʳʭ ʜʣʷ ʘʙʩʦʣʶʪʥʦ ʣʶʙʦʡ ʢʘʪʝʛʦʨʠʠ ʣʶʜʝʡ.  

ʊʫʨʠʩʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ çʄʠʨʘ-ʪʫʨè ʧʨʠʜʘʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʘʥʘʣʠʟʫ ʩʚʦʠʭ 

ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʜʣʷ ʦʮʝʥʢʠ ʨʝʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʠ ʩʨʝʜʩʪʚ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʳʭ ʦʥʦ ʤʦʛʣʦ ʙʳ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʡ ʫʩʧʝʭ (ʪʘʙʣʠʮʘ 3).  

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʠʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʦ-

ʛʦ ʘʛʝʥʪʩʪʚʘ çʄʠʨʘ-ʪʫʨè ʷʚʣʷʶʪʩʷ: ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ; ʙʦʣʴʰʦʡ ʦʧʳʪ ʨʘʙʦ-

ʪʳ; ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫʩʣʫʛ; ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʤʠʜʞ; ʭʦʨʦʰʘʷ ʧʦʜʦʙʨʘʥʥʦʩʪʴ ʪʫʨʠʩʪʩʢʠʭ 

ʧʨʦʜʫʢʪʦʚ; ʧʨʠʚʣʝʢʘʪʝʣʴʥʘʷ ʮʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ; ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʪ-

ʟʳʚʦʚ. 

ʉʣʘʙʳʤʠ ʩʪʦʨʦʥʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ çʄʠʨʘ-ʪʫʨè ʷʚʣʷʶʪʩʷ ʩʣʘʙʦʨʘʟʚʠ-

ʪʘʷ ʩʠʩʪʝʤʘ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ, ʩʣʘʙʘʷ ʩʠʩʪʝʤʘ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ. 

SWOT-ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ çʄʠʨʘ-ʪʫʨè ʮʝʣʝʩʦʦʙʨʘʟʥʘ 

ʩʪʨʘʪʝʛʠʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʦʩʚʦʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʥʘ 

ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʘʛʨʦʪʫʨʠʟʤʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʫʨʦʚ ʩ ʰʠʨʦʢʦʡ ʧʦʧʫʣʷʨʠʟʘʮʠʝʡ ʪʫʨʠʩʪ-

ʩʢʠʭ ʨʝʩʫʨʩʦʚ ʂɹʈ. ɺ ʨʘʤʢʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʫʨʠʩʪʩʢʦʛʦ ʢʣʘʩʪʝʨʘ ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂɹʈ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʪʫʨʠʩʪʠʯʝ-

ʩʢʦʝ ʘʛʝʥʪʩʪʚʦ çʄʠʨʘ-ʪʫʨè ʚʳʠʛʨʳʚʘʝʪ ʫ ʩʚʦʝʛʦ ʢʦʥʢʫʨʝʥʪʘ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ 

çʏʘʡʢʘè ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ. ʊʫʨʠʩʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ çʄʠʨʘ-ʪʫʨè ʠʤʝʝʪ ʢʘʢ 

ʩʠʣʴʥʳʝ, ʪʘʢ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʢʘʢ ʝʛʦ ʢʦʥʢʫʨʝʥʪʥʳʝ 

ʧʦʟʠʮʠʠ, ʪʘʢ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʠʣʝʥʠʷ ʝʝ ʩʣʘʙʳʭ ʧʦʟʠʮʠʡ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʝ ʢʦʥʢʫʨʝʥʪ-

ʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ.  
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ʊʘʙʣʠʮʘ 3 ï SWOT-ʘʥʘʣʠʟ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ çʄʠʨʘ-ʪʫʨè 

 

ɺʦʟʤʦʞʥʦʩʪʠ 

1. ʈʘʩʰʠʨʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ 

2. ʆʪʢʨʳʪʠʝ ʦʬʠʩʦʚ ʠ ʬʠʣʠʘʣʦʚ

 ʚ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ 

3. ɿʘʢʣʶʯʝʥʠʝ ʥʦʚʳʭ ʧʘʨʪʥʝʨ-

ʩʢʠʭ ʩʦʛʣʘʰʝʥʠʡ 

ʋʛʨʦʟʳ 

1. ʉʝʨʴʝʟʥʘʷ, ʨʘʩʪʫʱʘʷ ʢʦʥʢʫ-

ʨʝʥʮʠʷ 

2. ʀʟʤʝʥʷʶʱʘʷʩʷ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʘʷ ʙʘʟʘ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ 

 

 

ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ 

1. ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ 

2. ɹʦʣʴʰʦʡ ʦʧʳʪ ʨʘʙʦʪʳ 

3. ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʤʳʭ ʫʩʣʫʛ 

4. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʠʤʠʜʞ 

5. ʍʦʨʦʰʘʷ ʧʦʜʦʙʨʘʥʥʦʩʪʴ ʪʫʨ

ʠʩ-ʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ 

6. ʇʨʠʚʣʝʢʘʪʝʣʴʥʘʷ ʮʝʥʦʚʘʷ ʧʦ

ʣʠ-ʪʠʢʘ 

7. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ ʦʪʟʳʚʦʚ 

 

ʉʠʣʘ ʠ ɺʦʟʤʦʞʥʦʩʪʠ 

1. ɹʦʣʴʰʦʡ ʦʧʳʪ ʨʘʙʦʪʳ ʧʦʟʚʦ-

ʣʠʪ ʟʘʢʣʶʯʠʪʴ ʥʦʚʳʝ ʧʘʨʪʥʝʨ-

ʩʢʠʝ ʦʪʥʦʰʝʥʠʷ. 

2. ɹʦʣʴʰʦʡ ʩʧʝʢʪʨ ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʤʳʭ ʫʩʣʫʛ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ 

ʨʘʩʰʠʨʝʥʠʶ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

ʉʠʣʘ ʠ ʋʛʨʦʟʳ 

1. ʉʝʨʴʝʟʥʘʷ ʨʘʩʪʫʱʘʷ ʢʦʥʢʫ-

ʨʝʥʮʠʷ ʤʦʞʝʪ ʧʦʤʝʰʘʪʴ ʫʟʥʘ-

ʚʘʝʤʦʩʪʠ ʥʘ ʨʳʥʢʝ 

2.ʀʟʤʝʥʷʶʱʘʷʩʷ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʘ ̫ʙʘʟʘ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ 

ʤʝʰʘʝʪ ʨʘʩʰʠʨʠʪʴ ʩʧʝʢʪʨ ʧʨʝ-

ʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ 

3. ʀʟʤʝʥʝʥʠʝ ʟʘʢʦʥʦʚ ʚ ʩʬʝʨʝ 

ʪʫʨʠʟʤʘ ʧʦʤʝʰʘʶʪ ʠʤʝʪʴ 

ʧʨʝʜʧʨʠʷʪʠʶ ʩʪʘʙʠʣʴʥʫʶ ʮʝ-

ʥʦʚʫʶ ʧʦʣʠʪʠʢʫ 

ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ 

1. ʉʣʘʙʦʨʘʟʚʠʪʘʷ ʩʠʩʪʝʤʘ  

ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ 

2. ʉʣʘʙʘʷ ʩʠʩʪʝʤʘ ʚʥʫʪʨʠʬʠʨʤʝ

ʥ-ʥʦʛʦ ʦʪʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

3. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ 

ʨʘʟʚʠʪʠ  ʁʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ 

4. ʉʣʘʙʘʷ ʤʘʨʢʝʪʠʥʛʦʚʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ  

5. ʉʣʘʙʘʷ ʩʠʩʪʝʤʘ ʩʪʠʤʫʣʷʮʠʠ 

ʩʦʪʨʫʜʥʠʢʦʚ 

ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ ʠ ɺʦʟʤʦʞʥʦ-

ʩʪʠ 

1. ʉʣʘʙʘʷ ʩʠʩʪʝʤʘ ʥʘʩʪʘʚʥʠʯʝ-

ʩʪʚʘ ʧʦʤʝʰʘʝʪ ʨʘʩʰʠʨʝʥʠʶ 

ʧʨʝʜʧʨʠʷʪʠʷ 

2. ʉʣʘʙʘʷ ʩʠʩʪʝʤʘ ʚʥʫʪʨʠʬʠʨ-

ʤʝʥʥʦʛʦ ʦʪʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʧʦʤʝʰʘʝʪ ʦʪʢʨʳʪʠʶ ʦʬʠʩʦʚ ʠ 

ʬʠʣʠʘʣʦʚ ʚ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ. 

3. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ 

ʨʘʟʚʠʪʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ 

ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʦʭʚʘʪ 

ʙʦʣʴʰʝʡ ʘʫʜʠʪʦʨʠʠ  

4. ʉʣʘʙʘʷ ʤʘʨʢʝʪʠʥʛʦʚʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʧʨʝʧʷʪʩʪʚʫʝʪ ʫʟʥʘ-

ʚʘʝʤʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ  

ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ ʠ ʋʛʨʦʟʳ 

1. ʉʣʘʙʘʷ ʩʠʩʪʝʤʘ ʚʥʫʪʨʠʬʠʨ-

ʤʝʥʥʦʛʦ ʦʪʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʦʥʢʫ-

ʨʝʥʮʠʠ 

2. ʉʣʘʙʘʷ ʩʠʩʪʝʤʘ ʥʘʩʪʘʚʥʠʯʝ-

ʩʪʚʘ ʦʩʪʘʚʣʷʝʪ ʨʘʙʦʪʥʠʢʦʚ ʥʝ-

ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʚ ʚʦʧʨʦʩʝ ʠʟ-

ʤʝʥʝʥʠʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʚ 

ʩʬʝʨʝ ʪʫʨʠʟʤʘ. 

3. ʉʣʘʙʘʷ ʩʠʩʪʝʤʘ ʩʪʠʤʫʣʷʮʠʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʩʥʠʞʘʝʪ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ 

 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʧʨʝʜʣʘʛʘʶʪʩʷ ʛʣʘʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ çʄʠʨʘ-ʪʫʨè: ʦʩʚʦʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ; ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʛʨʦʪʫʨʠʟʤʘ ʠ ʵʢʦʪʫʨʠʟʤʘ; 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʘ; ʚʚʝʜʝʥʠʝ ʜʦʣʞʥʦʩʪʠ ʤʘʨʢʝʪʦʣʦʛʘ; ʚʥʝʜʨʝʥʠʝ ʥʦ-

ʚʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʭʦʜʦʚ; ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʦʱʨʝʥʠʷ ʫʩʧʝʰʥʳʭ ʤʝʥʝʜʞʝʨʦʚ: ʧʦʚʳ-

ʰʝʥʥʳʡ ʧʨʦʮʝʥʪ ʩ ʧʨʦʜʘʞ; ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʙʦʥʫʩʦʚ ʧʦʩʪʦʷʥʥʳʤ ʢʣʠʝʥʪʘʤ; ʧʦʚʳʰʝ-

ʥʠʝ ʫʨʦʚʥʷ ʠʥʥʦʚʘʮʠʡ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʠ ʜʨ. 

ɺʥʝʜʨʝʥʠʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ çʄʠʨʘ-ʪʫʨè ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʪ ʧʨʠʚʣʝʯʴ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ ʠ ʫʚʝʣʠʯʠʪʴ ʦʭʚʘʪ ʘʫʜʠʪʦʨʠʠ, ʫʚʝʣʠʯʠʪʴ 

ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 
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Annotation. Soil monitoring was carried out in the city of Vladikavkaz by points. The re-

search was conducted in 2012-2014. At the monitoring points of research, an increased content 

of heavy metals zinc, cadmium, copper, lead and nickel was recorded. To bring their content to a 

safe level, an innovative method of soil purification from heavy metals is proposed. 

Key words: monitoring, soils, heavy metals, technogenic impact on the ecosphere, phyto-

remediation. 
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ʞʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʇɼʂ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʧʨʝʚʳʰʝʥʳ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʩʦʪʝʥ ʨʘʟ [1]. ʊʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʢʘʟʳʚʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ 

(ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʦʥʢʦʟʘʙʦʣʝʚʘʝʤʳʭ) ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʘʭ (ʚʦʟʜʫʭ, ʚʦʜʘ, ʧʦʯʚʘ) [2, 

3]. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʯʚ ʚ ʛ. ɺʣʘʜʠʢʘʚʢʘʟ. ʋʜʝʣʴʥʳʡ 

ʚʝʩ ʧʨʦʙ ʧʦʯʚʳ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ Pb ʚʘʨʴʠʨʦʚʘʣ ʦʪ 71,3% ʚ 2012 ʛ. ʜʦ 78,7% ʚ 

2012 ʛ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʨʦʙ ʧʦʯʚʳ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ Cd ʚʘʨʴʠʨʦʚʘʣ ʦʪ 62,2% ʚ 

2013 ʛ. ʜʦ 69,7% ʚ 2012 ʛ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʨʦʙ ʧʦʯʚʳ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ Zn 

ʚʘʨʴʠʨʦʚʘʣ ʦʪ 67,1% ʚ 2013 ʛ. ʜʦ 72,5% ʚ 2012 ʛ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʨʦʙ ʧʦʯʚʳ ʩʦ ʩʪʘʥʜʘʨʪ-

ʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʉu ʚʘʨʴʠʨʦʚʘʣ ʦʪ 2,5% ʚ 2012 ʛ. ʜʦ 9,0% ʚ 2013-2014 ʛʛ.  

ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʨʦʙ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʥʘ ɻʅ 2.1.7 2511-09 çʆʨʠʝʥʪʠʨʦʚʦʯʥʦ ʜʦʧʫʩʪʠ-

ʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝè ʧʦ ʛ. ɺʣʘʜʠʢʘʚʢʘʟ ʩʦʩʪʘʚʣʷʣ: ʚ 2014 ʛ. ï 

51,5%, ʚ 2012 ʛ. ï 56,2%, ʚ 2011 ï 50,8%. ʀʟ ʥʠʭ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʚʠʥʝʮ 

(73,2%), ʮʠʥʢ (67,1%) ʠ ʢʘʜʤʠʡ (62,2%). ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʦʩʪʘʸʪʩʷ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʤ 

(ʨʠʩ. 2). 

ʀʤʝʥʥʦ ʧʦʯʚʘ ʷʚʣʷʝʪʩʷ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʪʝʭ-

ʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ [4]. ʆʯʠʩʪʢʘ ʧʦʯʚ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷʤʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʸʤʢʠʤ ʧʨʦʮʝʩʩʦʤ. ɼʣʷ ʚʳʚʝʜʝʥʠʷ ʤʝʪʘʣʣʦʚ ʠʟ ʵʢʦʩʠʩʪʝʤʳ ʜʦ 

ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʦʩʦʙʳ ʦʯʠʩʪʢʠ, ʩʦʧʨʷʞʸʥʥʳʝ ʩʦ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʨʘʩʭʦʜʘʤʠ.  

ʀʥʥʦʚʘʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʦʯʠʩʪʢʠ ʧʦʯʚ ʦʪ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʷʚʣʷʝʪʩʷ ʬʠʪʦʨʝʤʝ-

ʜʠʘʮʠʷ, ʪ.ʝ. ʧʨʠʸʤʳ ʦʯʠʩʪʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʣʸʥʳʭ ʨʘʩʪʝʥʠʡ. ʂ ʧʨʝʠʤʫ-

ʱʝʩʪʚʘʤ ʬʠʪʦʨʝʤʝʜʠʮʠʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʚʦʜʠ-

ʤʳʭ ʨʘʙʦʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʦʯʠʩʪʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʌʠʪʦʨʝʤʝʜʠʘʮʠʷ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ 80-ʭ ʛʦʜʦʚ ʧʨʦ-

ʰʣʦʛʦ ʚʝʢʘ. ɺʳʷʚʣʝʥʠʝ ʨʘʩʪʝʥʠʡ-ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʜʣʷ ʧʦʯʚ ʉʝʚʝʨʥʦʡ 

ʆʩʝʪʠʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʝʪʦʜʘ, ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʨʘʩʪʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʯʠʩʪʠʪʝʣʝʡ ʧʦʯʚʳ. 
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ʈʠʩʫʥʦʢ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʙ ʧʦʯʚʳ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ 

 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʯʚʳ ʧʦ ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ. 

 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚʢʣʶʯʘʝʪ 4 ʵʪʘʧʘ: 

1) ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʨʪʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʤʝʩʪʥʦʩʪʠ ʠ ʚʳ-

ʜʝʣʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʚʳʩʝʚʘ ʨʘʩʪʝʥʠʡ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʬʠʪʦʨʝʤʝʜʠʘ-

ʮʠʠ; 

2) ʚʳʩʝʚ ʨʘʩʪʝʥʠʡ ʩ ʥʘʠʤʝʥʴʰʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʠ ʩ ʥʘʠʙʦʣʴʰʝʡ ʩʧʦ-

ʩʦʙʥʦʩʪʴʶ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ ʚ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʝ;  

3) ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʪʝʥʠʡ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʠ ʚʳʙʦʨʘ ʦʧʪʠ-

ʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʯʠʩʪʢʠ ʧʦʯʚʳ; 

4) ʜʦʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʦʯʠʱʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʪʦ-

ʤʘʪʦʧʨʦʜʫʢʪʦʚ ʠ ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʠʭ ʢʘʯʝʩʪʚʦ. ʆʪʤʝʯʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠ-

ʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʨʘʩʣʠ (ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʪʦʤʘʪʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠ 

ʩʘʭʘʨʦʚ, ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʣʦʜʦʚ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʭʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʬʘʣʴʩʠ-

ʬʠʢʘʮʠʠ).  

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʤʘʪʦʧʨʦʜʫʢʪʳ; ʨʳʥʦʢ; ʩʧʨʦʩ; ʢʘʯʝʩʪʚʦ; ʩʦʨʪ; ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ; ʙʝʟʦʧʘʩʥʦʩʪʴ; ʬʘʣʴʩʠʬʠʢʘʮʠʷ; ʠʜʝʥʪʠʬʠʢʘʮʠʷ.  
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Annotation. The article presents the results of the analysis of the Russian market for toma-

to products and the factors that shape their quality. The positive dynamics of the development of 

own production of tomato products and scientific and technical support of the industry (creation 

of tomato varieties with a high content of solids and sugars, increased stability of fruits during 

storage, improvement of production and storage technology, development of methods for identi-

fication and detection of falsification) are noted. 

Key words: tomato products; market; demand; quality; grade; production technology; 

safety; falsification; identification. 

 

 

ʊʦʤʘʪʦʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʨʘʮʠʦʥʘ ʤʥʦʛʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʯʝ-

ʤʫ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʪʦʤʘʪʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʣ-

http://diss.seluk.ru/av-biologiya/2942-1-vliyanie-tehnogennogo-zagryazneniya-sostoyanie-pochv-vladikavkaza.php
http://diss.seluk.ru/av-biologiya/2942-1-vliyanie-tehnogennogo-zagryazneniya-sostoyanie-pochv-vladikavkaza.php
http://gidrogel.ru/ecol/hv_met.htm
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ʛʠʡ ʧʨʦʮʝʩʩ ʫʚʘʨʠʚʘʥʠʷ, ʚ ʪʦʤʘʪʦʧʨʦʜʫʢʪʘʭ ʩʦʭʨʘʥʷʶʪʩʷ ʚʠʪʘʤʠʥʳ ɸ ʠ ʛʨ. ɺ, ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʳ (Mg, Fe, Ca, Zn, Co, K, Ni), ʘʥʪʠʦʢʩʠʜʘʥʪʳ (ʣʠʢʦʧʠʥ), ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʢʠʩʣʦʪʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣ ʘʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʠ ʬʘʢʪʦʨʦʚ, 

ʬʦʨʤʫʶʱʠʭ ʠʭ ʢʘʯʝʩʪʚʦ. 

ʊʦʚʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʤʘʪʦʚ ʚ ʤʠʨʝ ʧʦ ʜʘʥʥʳʤ ʌɸʆ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70 ʤʣʥ. ʪ. 

ʄʠʨʦʚʘʷ ʧʣʦʱʘʜʴ ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʤʘʪʦʚ ʧʨʝʚʳʰʘʝʪ 2,7 ʤʣʥ. ʛʘ, ʘ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ 23 ʪ/ʛʘ [1]. ʅʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʨʝʘʣʠʟʫʝʪʩʷ 35-45 ʤʣʥ. ʪ ʪʦʤʘʪʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ 

ʛʦʜ.  

ʂ ʚʝʜʫʱʠʤ ʤʠʨʦʚʳʤ ʨʝʛʠʦʥʘʤ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʦʪʥʝʩʝʥʳ ʉʐɸ (32%), ɽʚʨʦʧʘ 

(29%) ʠ ʂʠʪʘʡ (17%) [2]. ʉʨʝʜʠ ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʦʤʘʪʥʦʡ ʧʘʩʪʳ ʩʘʤʳʤʠ 

ʢʨʫʧʥʳʤʠ ʷʚʣʷʶʪʩʷ C.I.O., Conserve Italia (ʀʪʘʣʠʷ), Conesa, Copador, Acorex (ʀʩʧʘʥʠʷ), 

Sugalidal (ʇʦʨʪʫʛʘʣʠʷ), Tat Konserve (ʊʫʨʮʠʷ). ʅʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʪ-

ʨʘʩʣʴʶ ʢʦʥʩʝʨʚʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʤʘʪʥʦʡ ʧʘʩʪʳ. ʇʦ ʧʨʦʛʥʦ-

ʟʘʤ ʵʢʩʧʝʨʪʦʚ ʤʠʨʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʪʦʤʘʪʥʦʡ ʧʘʩʪʳ ʢ 2025 ʛ. ʚʦʟʨʘʩʪʝʪ ʜʦ 4,3 ʤʣʥ. ʪ.  

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʪʦʤʘʪʥʦʡ ʧʘʩʪʳ ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʦʩʪʘʚʢʠ ʠʟ 

ʂʠʪʘʷ, ʊʫʨʮʠʠ, ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʀʨʘʥʘ [3, 4]. ʉ 2013 ʧʦ 2017 ʛʦʜ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʤʘʪʥʦʡ 

ʧʘʩʪʳ ʠ ʧʶʨʝ ʚ ʈʦʩʩʠʠ ʚʳʨʦʩʣʦ ʚ 2,5 ʨʘʟʘ ʠ ʜʦʩʪʠʛʣʦ 135 ʪʳʩ. ʪ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʟʘʧʫʩʢʦʤ ʥʘ 

ʶʛʝ ʈʦʩʩʠʠ ʜʚʫʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʤʘʪʦʚ ï ɸʇʂ çɸʩʪʨʘʭʘʥʩʢʠʡè ʠ ʆʆʆ 

çʆʚʦʱʠ ʖʛʘè (ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ). ɺ 2018 ʛʦʜʫ ʆʆʆ çʆʚʦʱʠ ʖʛʘè 

ʦʙʝʩʧʝʯʠʣʦ 30% ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ [5]. 

ɿʘ ʩʯʸʪ ʨʦʩʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʲʝʤ ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʪʦʤʘʪʥʦʡ ʧʘʩʪʳ 

ʠ ʧʶʨʝ ʚ 2013-2017 ʛʛ. ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʩʥʠʟʠʣʩʷ ʥʘ 16% (ʩ 143,5 ʜʦ 120,7 ʪʳʩ. ʪ). ʇʦ 

ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʚ 2020-2022 ʛʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʦʩʩʠʡʩʢʠʭ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʚʳʨʘʩʪʝʪ ʥʘ 

15% ʚ ʛʦʜ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʪʦʤʘʪʥʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʶʪʩʷ çʆʆʆ ʖʥʠʣʝʚʝʨ 

ʈʫʩʴè, ʆɸʆ çʂʘʟʘʥʩʢʠʡ ʤʘʡʦʥʝʟʥʳʡ ʟʘʚʦʜè, çʆʆʆ çɹʘʨʥʘʫʣʴʩʢʠʡ ʤʘʡʦʥʝʟʥʳʡ ʟʘʚʦʜè, 

ʆʆʆ çʄʘʨʩè, Spilva ʊɼ çɹʘʣʪʠʩè. ʎʝʥʘ ʪʦʤʘʪʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʨʦʟʥʠʯʥʦʡ 

ʪʦʨʛʦʚʦʡ ʩʝʪʠ, ʟʘʚʠʩʠʪ ʦʪ ʨʝʮʝʧʪʫʨʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʠʜʘ ʫʧʘʢʦʚʢʠ, ʤʘʩʩʳ ʥʝʪʪʦ ʠ ʠʟʚʝʩʪʥʦʩ-

ʪʠ ʙʨʝʥʜʘ. ʇʨʝʤʠʫʤ-ʩʝʛʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʤʘʪʦʧʨʦʜʫʢʪʘʤʠ ʚ ʩʪʝʢʣʷʥʥʦʡ ʪʘʨʝ [6]. 

ʉʧʨʦʩ ʥʘ ʪʦʤʘʪʥʳʝ ʧʨʦʜʫʢʪʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʚʳʨʘʞʝʥʥʦʡ ʩʝʟʦʥʥʦʩʪʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʦʙʲʸʤʦʚ ʧʨʦʜʘʞ ʪʦʤʘʪʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʪʦʨʛʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʛ. 

ʅʘʣʴʯʠʢʘ ʚ 2019 ʛ. ʫʩʪʘʥʦʚʣʝʥ ʨʦʩʪ ʧʨʦʜʘʞ ʪʦʤʘʪʥʦʡ ʧʘʩʪʳ, ʪʦʤʘʪʥʳʭ ʩʦʫʩʦʚ ʠ ʢʝʪʯʫʧʦʚ 

ʚ ʜʝʢʘʙʨʝ-ʷʥʚʘʨʝ (ʧʝʨʠʦʜ ʥʦʚʦʛʦʜʥʠʭ ʧʨʘʟʜʥʠʢʦʚ ʠ ʟʠʤʥʠʭ ʢʘʥʠʢʫʣ), ʘ ʪʘʢʞʝ ʚ ʩʝʟʦʥ ʣʝʪ-

ʥʠʭ ʦʪʧʫʩʢʦʚ (ʘʚʛʫʩʪ-ʩʝʥʪʷʙʨʴ). ʄʘʢʩʠʤʫʤ ʧʨʦʜʘʞ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʷʥʚʘʨʴ ʠ ʘʚʛʫʩʪ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʝʟʦʥʥʦʩʪʴ ʦʙʲʸʤʦʚ ʧʨʦʜʘʞ ʪʦʤʘʪʥʳʭ ʧʨʦʜʫʢʪʦʚ, % (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

 

ʂʘʯʝʩʪʚʦ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʘʯʝʩʪʚʦʤ ʦʩʥʦʚʥʦʛʦ 

ʩʳʨʴʷ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʤʘʪʥʦʡ ʧʘʩʪʳ ʠ ʪʦʤʘʪʥʦʛʦ ʧʶʨʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʚʳʩʦʢʦʫʨʦ-

ʞʘʡʥʳʝ ʩʦʨʪʘ ʪʦʤʘʪʦʚ ʩ ʦʪʥʦʰʝʥʠʝʤ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʧʣʦʜʦʚ ʢ 
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ʥʝʨʘʩʪʚʦʨʠʤʳʤ 3 (ʠ ʙʦʣʝʝ) : 1. ʕʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʨʪʘ ʪʦʤʘʪʦʚ ʈʦʟʦʚʳʡ 

ʘʛʘʪ, ɹʘʣʣʘʜʘ, ʄʘʷʢ, ʂʨʘʩʥʦʜʘʨʝʮ, ʊʘʤʘʥʝʮ, ʂʦʣʭʦʟʥʳʡ, ʐʪʘʤʙʦʚʳʡ ʠ ʜʨ. ɺʨʝʤʷ ʦʪ ʩʲʸʤʘ 

ʧʣʦʜʦʚ ʜʦ ʧʝʨʝʨʘʙʦʪʢʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʥʠʞʝʥʠʷ ʚʳʭʦʜʘ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʥʝ ʜʦʣʞ-

ʥʦ ʧʨʝʚʳʰʘʪʴ 48 ʯʘʩ. ɿʘ ʩʯʸʪ ʧʦʜʙʦʨʘ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʤʘʪʦʚ ʥʦʚʳʭ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠ ʩʘʭʘʨʦʚ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘʩʝʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʪʦʤʘ-

ʪʦʧʨʦʜʫʢʪʘʤʠ [7]. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʦʡ ʩʦʭʨʘʥʥʦʩʪʴʶ 

ʧʣʦʜʦʚ. ʊʘʢ, ʫ ʩʦʨʪʦʚ ʪʦʤʘʪʘ ɺʘʩʠʣʠʩʘ, ʏʸʨʥʳʡ ʘʡʩʙʝʨʛ, ʊʦʨʪʠʣʘ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 

30-32 ʜʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18-20Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 70-75% [8].  

ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʦʩʥʦ-

ʚʘʥʘ ʥʘ ʫʚʘʨʠʚʘʥʠʠ ʧʨʦʪʸʨʪʦʡ ʪʦʤʘʪʥʦʡ ʤʘʩʩʳ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʭʠʭ ʚʝ-

ʱʝʩʪʚ ʠʣʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʚ ʚʘʢʫʫʤ-ʘʧʧʘʨʘʪʝ ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʝ. ʀʟ ʩʳʨʴʷ, ʩʦʜʝʨʞʘʱʝʛʦ 4-6% ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʧʦʣʫʯʘʶʪ ʪʦʤʘʪʥʦʝ ʧʶʨʝ (20% ʩʫ-

ʭʠʭ ʚʝʱʝʩʪʚ) ʠ ʪʦʤʘʪʥʫʶ ʧʘʩʪʫ (30% ʩʫʭʠʭ ʚʝʱʝʩʪʚ). ʇʦʚʳʩʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝ-

ʱʝʩʪʚ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ ʧʦʟʚʦʣʷʝʪ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʪʦʤʘ-

ʪʦʧʨʦʜʫʢʪʦʚ ʩ ʉʆ2-ʵʢʩʪʨʘʢʪʘʤʠ. ʅʦʚʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʦʤʘ-

ʪʦʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʢʦʥʚʝʢʪʠʚʥʘʷ ʩʫʰʢʘ ʠʟʤʝʣʴʯʸʥʥʳʭ ʚ ʉɺʏ-ʫʩʪʘʥʦʚʢʝ ʧʣʦʜʦʚ ʜʦ ʜʦʩ-

ʪʠʞʝʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 85%, ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʞʠʜʢʠʤ ʜʠʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ ʚ 

ʨʝʞʠʤʝ ʧʦʚʳʰʝʥʠʷ ʠ ʩʙʨʦʩʘ ʜʘʚʣʝʥʠʷ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʟʘʤʦʨʘʞʠʚʘʥʠ-

ʝʤ ʧʨʦʜʫʢʪʘ ʚ ʜʠʦʢʩʠʜʝ ʫʛʣʝʨʦʜʘ. ʉʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʪʝʨʤʦʣʘ-

ʙʠʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ [9, 10].  

ʉʪʦʡʢʦʩʪʴ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʸʥʥʦʩʪʠ, 

ʫʨʦʚʥʷ ʩʪʝʨʠʣʴʥʦʩʪʠ ʪʘʨʳ ʠ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʫʢʫʧʦʨʢʠ. ʊʦʤʘʪʦʧʨʦʜʫʢʪʳ ʥʝʨʝʜʢʦ ʧʦʜʚʝʨ-

ʛʘʶʪʩʷ ʧʦʨʯʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʧʦʨʦ-

ʦʙʨʘʟʫʶʱʠʭ Subtilis mesentericus ʠ ʤʘʩʣʷʥʦʢʠʩʣʳʭ ʦʙʣʠʛʘʪʥʳʭ ʘʥʘʵʨʦʙʦʚ Clostridium 

butyricum. ɺ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʭʨʘʥʝʥʠʷ ʤʘʩʩʦʚʘʷ ʧʦʨʯʘ ʠ ʙʦʤʙʘʞʝʤ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ 

ʦʪʤʝʯʝʥ ʚ ʪʝʯʝʥʠʝ 1-2 ʩʫʪʦʢ. ʇʦʵʪʦʤʫ ʥʘʣʠʯʠʝ ʤʘʩʣʷʥʦʢʠʩʣʳʭ ʘʥʘʵʨʦʙʦʚ ʚ ʪʦʤʘʪʦʧʨʦʜʫʢ-

ʪʘʭ ʧʝʨʝʜ ʩʪʝʨʠʣʠʟʘʮʠʝʡ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. Cl. pasteurianum ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʦʤʘʪʥʦʤ ʩʦʢʝ ʩ 

pH 4,5 ʠ ʧʦʛʠʙʘʝʪ ʧʨʠ 100Áʉ ʪʦʣʴʢʦ ʯʝʨʝʟ 20 ʤʠʥ. ʈʘʟʨʘʙʦʪʘʥ ʨʝʞʠʤ ʪʝʧʣʦʚʦʡ ʩʪʝʨʠʣʠʟʘ-

ʮʠʠ ʪʦʤʘʪʥʦʡ ʧʘʩʪʳ ʚ ʪʘʨʝ ʉʂʆ 1-82-500, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʥʘʛʨʝʚʝ ʧʨʦ-

ʜʫʢʪʘ ʚ ʩʪʝʢʣʷʥʥʦʡ ʪʘʨʝ ʚ ʧʦʣʝ ʉɺʏ (2400 ɻʮ) ʚ ʪʝʯʝʥʠʝ 90 ʩ. ɿʘ ʩʯʸʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʧʦʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʙʦʤʙʘʞ [11].  

ɺʳʩʦʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʦʪ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʤʘʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʛʦʪʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʆʩʥʦʚʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʷʚʣʷʶʪʩʷ ʚʚʝʜʝʥʠʝ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ, ʟʘʛʫʩʪʠ-

ʪʝʣʝʡ, ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ (ʂʘʨʤʫʘʟʠʥ ɽ122 ʠ ʇʦʥʩʦ 4R ɽ124), 

ʤʘʩʢʠʨʫʶʱʠʭ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ, ʟʘʤʝʥʘ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʧʦʣʫʬʘʙʨʠʢʘ-

ʪʘʤʠ ʠʟ ʷʙʣʦʢ, ʤʦʨʢʦʚʠ, ʧʝʨʮʘ, ʜʦʙʘʚʣʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʘʭʤʘʣʘ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʜʘʞʝ ʠʟʚʝʩʪʥʳʝ ʪʦʨʛʦʚʳʝ ʤʘʨʢʠ ʥʝ ʜʘʶʪ ʥʠʢʘʢʦʡ ʛʘʨʘʥʪʠʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ [12].  

ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ɺʕɾʍ, ʧʦ-

ʟʚʦʣʷʶʱʠʡ ʧʨʦʚʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʜʫʢʪʘ ʥʘ ʢʦʥʩʝʨʚʘʥʪʳ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʨʘʩʠʪʝʣʠ. ʂʦʥʪʨʦʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʦʤʘʪʦʧʨʦʜʫʢ-

ʪʦʚ ʜʦʣʞʝʥ ʧʦʜʪʚʝʨʞʜʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʠʭ ʪʦʢʩʠʯʥʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ, ʚ ʧʝʨ-

ʚʫʶ ʦʯʝʨʝʜʴ, ʉʫʜʘʥʘ I. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʦʛʦ ʢʨʘʩʠʪʝʣʷ ʦʩʥʦʚʘʥ ʥʘ ʠʤʤʫʥʦ-

ʬʝʨʤʝʥʪʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʩ ʧʨʝʜʝʣʦʤ ʦʙʥʘʨʫʞʝʥʠʷ 0,13 ʥʛ/ʤʣ [13, 14]. ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚ 

ʪʦʤʘʪʥʳʭ ʧʨʦʜʫʢʪʘʭ ɻʄ-ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʇʎʈ ʩ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʤ ʜʝʪʝʢʪʠ-

ʨʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴ ɼʅʂ ʠʟ ʧʨʦʜʫʢʪʦʚ ʠ ʦʙʥʘʨʫʞʠ-

ʚʘʪʴ ʚ ʛʝʥʦʤʝ ʪʝʨʤʠʥʘʪʦʨ NOS Eph [15]. 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʷʚ-

ʣʷʝʪʩʷ ʠʭ ʮʚʝʪ. ʇʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʩʪʘʥʜʘʨʪʫ ʜʣʷ ʪʦʤʘʪʥʦʡ ʧʘʩʪʳ ʥʝʩʦʣʸʥʦʡ ʢʘʪʝʛʦʨʠʠ 

çʕʢʩʪʨʘè ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʮʚʝʪʘ ʧʦ ʡʦʜʥʦʡ ʰʢʘʣʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 0,06 ʤʛ/ʩʤ
3
, ʘ 

ʧʦ ʰʢʘʣʝ çʊʦʤʘʪʦʢʦʣʦʨè ʜʣʷ ʪʦʤʘʪʥʦʡ ʧʘʩʪʳ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 25, 30, 35 ʠ 

40 % - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ ʙʦʣʝʝ 31, 29, 27 ʠ 25 ʫʩʣ. ʝʜ. ɺ ʩʦʣʸʥʦʡ ʪʦʤʘʪʥʦʡ ʧʘʩʪʝ ʙʝʟ ʢʘʪʝ-
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ʛʦʨʠʠ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʮʚʝʪʘ ʧʦ ʡʦʜʥʦʡ ʰʢʘʣʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 0,17 ʤʛ/ʩʤ
3
, ʘ ʧʦ 

ʰʢʘʣʝ çʊʦʤʘʪʦʢʦʣʦʨè ʜʣʷ ʪʦʤʘʪʥʦʡ ʧʘʩʪʳ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 27, 32 ʠ 37% ï 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ ʙʦʣʝʝ 44, 40 ʠ 38 ʫʩʣ. ʝʜ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʪʦʤʘʪʦʧʨʦʜʫʢʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʡ ʜʠʥʘʤʠʢʦʡ ʟʘ ʩʯʸʪ ʨʘʟʚʠʪʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʥʠʞʝʥʠʷ ʵʢʩʧʦʨʪʥʳʭ ʧʦ-

ʩʪʘʚʦʢ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʪʦʤʘʪʦʧʨʦʜʫʢʪʘʤʠ 

ʠʛʨʘʝʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʪʨʘʩʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʥʘʜ 

ʩʦʟʜʘʥʠʝʤ ʩʦʨʪʦʚ ʪʦʤʘʪʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠ ʩʘʭʘʨʦʚ, ʧʦʚʳʰʝʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʣʦʜʦʚ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʭʨʘ-

ʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʬʘʣʴʩʠʬʠʢʘʮʠʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʏʝʣʦʚʝʯʝʩʪʚʦ ʩʣʠʰʢʦʤ ʤʝʜʣʝʥʥʦ ʧʦʜʭʦʜʠʪ ʢ ʧʦʥʠʤʘʥʠʶ ʤʘʩʰʪʘʙʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ, ʩʦʟʜʘʥʥʫʶ ʣʝʛʢʦʤʳʩʣʝʥʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʝʪ ʥʝʦʪʣʦʞʥʳʭ 

ʵʥʝʨʛʠʯʥʳʭ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʛʦʩʫʜʘʨʩʪʚ, ʨʝʛʠʦʥʦʚ, ʦʙ-

ʱʝʩʪʚʝʥʥʦʩʪʠ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʙʝʜʩʪʚʠʷ ʢʘʪʘʩʪʨʦʬʳ ʠ ʢʘʪʘʢ-

ʣʠʟʤʳ, ʥʦ ʠ ʩʦʙʳʪʠʷ ʤʦʨʘʣʴʥʦ ʥʝ ʪʝʨʧʠʤʳʝ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʥʠ ʫʛʨʦʞʘʶʪ ʟʜʦʨʦʚʴʶ ʠ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʣʶʜʝʡ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʩʢʨʳʪʠʝ ʠʤʝʶʱʠʭʩʷ ʥʘʠʙʦʣʝʝ ʘʢ-

ʪʫʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʧʦʩʣʝʜʩʪʚʠʷ, ʚʣʠʷʥʠʝ ʥʘ ʦʢ-

ʨʫʞʘʶʱʫʶ ʩʨʝʜʳ ʠ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʦʙʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ, ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ, ʛʣʦʙʘʣʴ-

ʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ, ʭʠʤʠʯʝʩʢʠʝ ʦʪʭʦʜʳ. 
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Annotation. Mankind is too slow to understand the scale of the environmental problem 

generated by a frivolous attitude to the environment. It is emphasized that the solution of global 

environmental problems requires urgent joint efforts of international organizations, states, re-

gions and the public. Environmental problems are not only disasters and cataclysms, but also 

events that are not morally acceptable because they threaten the health and well-being of people. 

The purpose of this article is to reveal the existing most acute environmental problems, their 

causes, consequences, environmental and human health effects and ways to solve them.  
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ɺ ʈʦʩʩʠʠ ʚʝʜʝʪʩʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʠ ʙʝʟʟʘʢʦʥʥʘʷ ʚʳʨʫʙʢʘ ʣʝʩʦʚ. ʕʪʦ ʛʣʦʙʘʣʴʥʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʠ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ. ʇʦʤʠʤʦ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʙʨʘʢʦʥʴʝʨʳ ʚʳʨʫʙʘʶʪ 

ʮʝʥʥʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʭ ʫʞʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʤʝʥʴʰʝ ʠ ʤʝʥʴʰʝ, ʟʝʤʣʷ ʦʯʠʱʘʝʪʩʷ 
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ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʠ ʜʣʷ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ 

ʚʳʨʫʙʢʘ ʣʝʩʦʚ ʥʘʥʦʩʠʪ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʛʦʩʫʜʘʨʩʪʚʫ, ʥʦ ʠ ʥʘʥʦʩʠʪ ʥʝʧʦ-

ʧʨʘʚʠʤʳʡ ʫʱʝʨʙ ʵʢʦʩʠʩʪʝʤʘʤ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʚʘʣʠʩʴ ʠ ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳ-

ʩʷʯʝʣʝʪʠʡ [1].  

ʉʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʧʨʠʚʦʜʠʪ ʢ ʚʳʪʝʩʥʝʥʠʶ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʠʟ 

ʩʚʦʠʭ ʠʩʢʦʥʥʳʭ ʟʦʥ ʦʙʠʪʘʥʠʷ ʨʘʟʨʫʰʝʥʠʶ ʫʩʪʦʷʚʰʠʭʩʷ ʵʢʦʩʠʩʪʝʤ, ʧʦʚʳʰʝʥʠʶ ʧʘʨʥʠʢʦ-

ʚʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʧʣʘʥʝʪʝ.  

ʕʪʠ ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʢʦʨʝʥʠʶ ʧʨʦʮʝʩʩʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʚʩʝʭ ʵʢʦʩʠʩʪʝʤ ʥʘ ɿʝʤʣʝ. ɺʦʜʥʳʡ ʮʠʢʣ ʥʘ-

ʨʫʰʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʩʫʭʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʟʝʤʣʝ. ʆʩʦʙʝʥʥʦ ʦʧʘʩʥʳʤ 

ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʦʙʝʟʣʝʩʝʥʠʝ ʟʝʤʝʣʴ ʩ ʚʳʩʦʢʠʤ ʠ ʚʩʭʦʣʤʣʝʥʥʳʤ ʨʝʣʴʝʬʦʤ, ʧʦʨʦʞʜʘʶʱʠʤ 

ʦʧʦʣʟʥʠ ʠ ʟʘʪʦʧʣʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʝʥʠʷ ʩʯʠʪʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ ʚʩʣʝʜʩʪʚʠʝ 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʦʚ ʩʞʠʛʘʝʤʦʛʦ ʣʶʜʴʤʠ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʫʛʦʣʴ, ʥʝʬʪʴ ʠ ʠʭ ʧʨʦʠʟ-

ʚʦʜʥʳʝ).   

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʬʪʠ, ʛʘʟʘ, ʫʛʣʷ ʩʚʷʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʩ ʦʛʨʘ-

ʥʠʯʝʥʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʟʝʤʣʝ, ʥʦ ʠ ʩ ʟʘʜʘʯʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚʝʱʝʩʪ-

ʚʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʩʞʠʛʘʥʠʷ. ɹʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ ʧʦʧʘʜʘʶʪ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʥʝʜʦʩʪʘʪʦʢ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʝʝ ʧʦʣʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʚ 

ʥʘʰʠ ʜʥʠ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ʠ ʛʣʦʙʘʣʴʥʦʤʫ ʧʦʪʝʧʣʝʥʠʶ ʢʣʠ-

ʤʘʪʘ [2]. ʇʦʤʠʤʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦʧʘʜʘʝʪ ʤʥʦʛʦ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ 

ʚʳʟʳʚʘʶʪ ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ, ʟʘʛʨʷʟʥʷʷ ʧʦʯʚʫ ʠ ʚʦʜʦʝʤʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʢʘʢ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʫʞʝ ʚʳʭʦʜʠʪ 

ʟʘ ʨʘʤʢʠ ʵʥʝʨʛʝʪʠʢʠ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʩʣʝʜʫʶʱʫʶ ʢʘʪʝʛʦʨʠʶ. ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʦʩ-

ʥʦʚʥʳʭ ʚʠʜʘʭ ʟʘʛʨʷʟʥʝʥʠʷ. ɺʦʜʘ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ ʩʪʦʠʪ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ [3]. ʋʞʘʩʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʠʪʝʣʝʡ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩʚʷ-

ʟʘʥʳ ʩ ʧʨʦʙʣʝʤʦʡ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ. ɺ ʨʝʛʠʦʥʘʭ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʥʘ-

ʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʘʪʦʣʦ-

ʛʠʝʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. 

ʅʘʧʨʠʤʝʨ, ʢʘʞʜʳʡ ʛʦʜ ʩʦʪʥʠ ʪʦʥʥ ʦʪʭʦʜʦʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʨʘʟʣʠʯ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʧʘʜʘʶʪ ʚ ʨʝʢʠ ʠ ʦʟʝʨʘ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ; ʚ ʚʦʜʦʝʤʘʭ ʦʥʠ ʫʥʠʯʪʦ-

ʞʘʶʪ ʤʥʦʛʠʝ ʚʠʜʳ ʬʣʦʨʳ ʠ ʬʘʫʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʜʝʣʘʶʪ ʚʦʜʫ ʥʝʧʨʠʛʦʜʥʦʡ ʜʘʞʝ ʜʣʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʦʜʫʢʪʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʟʘ-

ʛʨʷʟʥʝʥʠʝ ʚʦʜʦʝʤʦʚ, ʧʦʩʢʦʣʴʢʫ ʚʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʛʦʨʦʜʘʭ ʜʣʷ ʥʫʞʜ ʥʘʩʝʣʝʥʠʷ, ʯʘʩʪʦ 

ʧʦʩʪʫʧʘʝʪ ʥʘʧʨʷʤʫʶ ʠʟ ʦʪʢʨʳʪʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʤʠʥʫʷ ʩʠʩ-

ʪʝʤʫ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ: ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʥʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩʦ ʩʚʦʠʤʠ ʬʫʥʢʮʠʷʤʠ ʠʟ-ʟʘ ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʢʦʪʦʨʦʝ ʩʪʘʣʦ ʙʝʩʧʦʣʝʟʥʳʤ. 

ʇʨʠ ʪʘʢʦʤ ʫʨʦʚʥʝ ʟʘʛʨʷʟʥʝʥʠʷ ʜʝʬʠʮʠʪ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʜʦʩʪʘʪʦʯ-

ʥʦ ʩʢʦʨʦ, ʪʘʢ ʢʘʢ ʭʠʤʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʧʦʧʘʜʘʶʪ ʚ ʧʦʯʚʫ, ʦʪʨʘʚʣʷʷ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. 

ɺʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʚʦʜʘ ʫʞʝ ʩʪʘʣʘ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʠʪʴʷ ʠʟ-ʟʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚʳ ʭʠʤʠʯʝʩʢʠʤʠ ʦʪʭʦʜʘʤʠ. ʇʦʤʠʤʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʤʝʣʢʘʷ ʧʳʣʴ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝ-

ʩʢʠʝ ʯʘʩʪʠʮʳ ʩʘʞʠ ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʩʛʦʨʘʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. 

ɺʜʳʭʘʝʤʳʝ ʣʶʜʴʤʠ, ʦʥʠ ʚʳʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʷʚ-

ʣʷʶʪʩʷ ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʳʤʠ ʢʘʥʮʝʨʦʛʝʥʘʤʠ. ɼʘʞʝ ʚʝʱʝʩʪʚʘ, ʙʝʟʚʨʝʜʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʪʘ-

ʢʠʝ ʢʘʢ ʬʨʝʦʥ, ʧʦʧʘʜʘʷ ʚ ʚʝʨʭʥʠʝ ʩʣʦʠ ʘʪʤʦʩʬʝʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʨʫʰʝʥʠʶ ʦʟʦʥʦʚʦʛʦ 

ʩʣʦʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʦʟʦʥʦʚʳʭ ʜʳʨ, ʢʦʪʦʨʳʝ ʧʨʦʧʫʩʢʘʶʪ ʞʝʩʪʢʠʡ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʡ ʩʧʝʢʪʨ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʕʪʦ ʚʣʠʷʝʪ ʪʦʣʴʢʦ ʥʘ ʢʣʠʤʘʪ ɿʝʤʣʠ, ʥʦ 

ʪʘʢʞʝ ʠ ʥʘ ʚʩʝʭ ʣʶʜʝʡ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʘʷ ʨʘʜʠʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʨʘ-

ʢʘ ʢʦʞʠ, ʘ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠʟ-ʟʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʠ ʠʤʝʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʯʝʤ ʤʳ 

ʤʦʞʝʤ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ. ʅʘʧʨʠʤʝʨ, ʩʦʢʨʘʱʝʥʠʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʤʝʣʴ, ʩʦ-

ʢʨʘʱʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʛʨʦʟʠʪ ʫʤʝʥʴʰʠʪʴ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʱʠ ʠ 

ʥʘʩʪʫʧʣʝʥʠʝ ʦʙʱʝʛʦ ʛʦʣʦʜʘ. 

ʄʳ ʥʘʯʘʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʙʣʝʤʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʘʚʘʨʠʠ ʥʘ 

ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ. ɼʦ ʵʪʦʛʦ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʡ ʫʛʨʦʟʝ ʪʘʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʦ 

ʧʨʦʙʣʝʤʝ ʟʘʭʦʨʦʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʘʜʠʦʘʢʪʠʚʥʦʤʫ ʟʘʛʨʷʟʥʝ-

ʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʝ ʧʦʜʥʠʤʘʣʩʷ. ʄʥʦʛʠʝ ʠʟ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʈʦʩʩʠʠ ʫʞʝ ʚʳʧʦʣʥʠʣʠ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʠʤʠ ʩʨʦʢʠ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ. ʇʦʟʜʥʷʷ ʟʘʤʝʥʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʢʘʪʘʩʪʨʦʬʘʤ 

ʠʟ-ʟʘ ʘʚʘʨʠʡ ʥʘ ɸʕʉ, ʢʘʢ ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʚ ʏʝʨʥʦʙʳʣʝ. ʆʩʥʦʚʥʘʷ ʫʛʨʦʟʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʠʟʦʪʦʧʳ ʚʳʟʳʚʘʶʪ ʛʠʙʝʣʴ ʠʣʠ ʤʫʪʘʮʠʶ 

ʢʣʝʪʦʢ, ʚ ʢʦʪʦʨʳʝ ʦʥʠ ʧʨʦʥʠʢʘʶʪ [5].  

ʈʘʜʠʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʚʤʝʩʪʝ ʩ ʚʜʳʭʘʝʤʳʤ 

ʚʦʟʜʫʭʦʤ, ʚʦʜʦʡ ʠ ʧʠʱʝʡ, ʘ ʪʘʢʞʝ ʦʩʝʜʘʪʴ ʥʘ ʥʝʟʘʱʠʱʝʥʥʦʡ ʢʦʞʝ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʪ-

ʢʣʘʜʳʚʘʶʪʩʷ ʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ ʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʧʨʦʷʚʣʷʷ ʩʚʦʠ ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ ʢʘʯʝ-

ʩʪʚʘ ʥʝ ʩʨʘʟʫ, ʘ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ, ʧʦʣʫʯʘʝʤʦʡ 

ʯʝʣʦʚʝʢʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʚ ʥʘʰʝ ʚʨʝʤʷ 

ʪʘʢʞʝ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ.   

ɺʦʧʨʦʩ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʠʭ ʫʪʠʣʠʟʘʮʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʨʷʜʫ ʩ ʚʳʰʝʫʧʦʤʷʥʫ-

ʪʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝ ʤʝʥʝʝ ʘʢʪʫʘʣʴʥʘ. ɺ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦ-

ʧʨʦʩʘ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ ʜʣʷ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. ʊʘʢ ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʜʠʥ ʠʟ ʨʝʛʠʦʥʦʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ, 

ʪʦ ʟʘ ʛʦʜ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 250 ʢʛ ʙʳʪʦʚʳʭ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ. 

ʊʦʛʜʘ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʫʪʠʣʠʟʘʮʠʠ ʥʝʦʨʛʘʥʠʢʠ ʩʝʡʯʘʩ ʝʱʸ ʥʝ ʠʟʦʙʨʝʪʝʥʦ. ɿʜʝʩʴ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷ-

ʝʪʩʷ ʚʪʦʨʠʯʥʦʝ ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ. ɺ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʩ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʤ ʤʝʭʘʥʠʟ-

ʤʦʤ ʩʙʦʨʘ ʤʘʢʫʣʘʪʫʨʳ ʠ ʩʪʝʢʣʦʪʘʨʳ ʚʦʧʨʦʩ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʩʪʦʠʪ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʙʦʩʪʨʝʥʥʦ, ʥʝʞʝʣʠ ʚ ʜʨʫʛʠʭ [6].  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʣʝʩʦʚ ʚ ʨʝʩʧʫʙʣʠʢʝ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʠʷ ʠ ʫʤʝʥʴʰʠʪʴ ʠʭ ʚʳʨʫʙʢʫ, ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ ʪʘʢʠʝ ʚʦʧʨʦʩʳ ʢʘʢ: ʫʩʠʣʝʥʠʝ ʢʦʥ-

ʪʨʦʣʷ ʚʳʨʫʙʢʠ ʜʝʨʝʚʴʝʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʣʝʩʘʭ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ ʩʦ ʩʚʦʠʤʠ ʬʫʥʢʮʠʷʤʠ ʠʟ-ʟʘ ʫʩʪʘʨʝʚʰʝʛʦ ʠ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʝʠʩʧʨʘʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʚʠʜʦʚ 

ʪʦʧʣʠʚʘ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʫʪʠʣʠʟʘʮʠʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʰʪʨʘ-

ʬʦʚ ʟʘ ʚʳʙʨʦʩ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ ʚ ʥʝʧʦʣʦʞʝʥʥʦʝ ʤʝʩʪʦ [4].  

ɼʣʷ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʧʨʠʥʠʤʘʶʪʩʷ ʢʦʤ-

ʧʣʝʢʩʥʳʝ ʤʝʨʳ ʧʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʩʤʷʛʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʨʝʩʧʫʙʣʠʢʝ ʚʥʝʜʨʷʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ʵʥʝʨʛʦ-

ʩʙʝʨʝʞʝʥʠʷ. ʋʩʠʣʠʚʘʝʪʩʷ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ. ʆʪ ʢʘʞʜʦʛʦ 

ʛʨʘʞʜʘʥʠʥʘ ʨʝʩʧʫʙʣʠʢʠ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ ʟʘʚʠʩʠʪ, ʥʘʩʢʦʣʴʢʦ ʙʫʜʝʪ ʫʭʫʜʰʘʪʴʩʷ ʵʢʦʣʦʛʠ-

ʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ. ʏʝʣʦʚʝʢ ʜʦʣʞʝʥ ʩʘʤ ʩʣʝʜʠʪʴ ʟʘ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʩʨʝʜʦʡ. ʄʝʪʦʜʳ ʠ 

ʧʨʠʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ, ʥʘʧʨʠʤʝʨ, ʩʝʤʠʥʘʨʳ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʪʝʤʘʪʠʢʫ, ʯʘʩʪʦ ʧʨʦ-

ʚʦʜʷʪʩʷ ʩʫʙʙʦʪʥʠʢʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʊʘʤʘʭʠʥʘ ɸ.ʗ., ɹʘʣʘʝʚʘ ʉ.ʀ., ɹʣʠʝʚʘ ʄ.ɺ. ʠ ʜʨ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʥʘ ʧʨʠʤʝʨʝ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ): 

ʤʦʥʦʛʨʘʬʠʷ. ʅʘʣʴʯʠʢ: ʀʟʜ-ʚʦ ʄ. ʠ ɺ. ʂʦʪʣʷʨʦʚʳʭ (ʇʦʣʠʛʨʘʬʩʝʨʚʠʩ ʠ ʊ), 2013, 146 ʩ.  

2. ɹʫʨʢʦ ʈ.ɸ., ʊʝʨʸʰʠʥʘ ʊ.ɺ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʠʭ 

ʧʫʪʠ ʨʝʰʝʥʠʷ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. 2013. ˉ11. ʉ. 237-238. 



48 
 

3. ʅʝʬʝʜʦʚ ʉ.ɸ., ɿʘʧʘʨʠʡ ɺ.ɺ. ʀʩʪʦʨʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ: ʢʫʨʩ ʣʝʢʮʠʡ. ɽʢʘʪʝʨʠʥ-

ʙʫʨʛ: ʀʟʜʘʪʝʣʴʩʪʚʦ: ʋʄʎ ʋʇʀ, 2016. 

4.  ʇʠʩʢʫʣʦʚʘ ʅ.ɸ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʄ.: ʀʥʬʨʘ 

ʄ, 2015. 

5.  ʂʦʯʫʨʦʚ ɹ.ʀ. ɻʝʦʛʨʘʬʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ (ʵʢʦʜʠʘʛʥʦʩʪʠʢʘ ʪʝʨʨʠʪʦʨʠʡ). 

ʄ.: ʀɻ ʈɸʅ, 1997. 156 ʩ.  

 

 

ʋɼʂ 502.3 

  

ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʄɽʈʓ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ʇʆʃʀʊʀʂʀ 

 

ʊʝʢʫʝʚʘ ɼʠʘʥʘ ʀʜʨʠʩʦʚʥʘ, 

ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

 tekueva87@list.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʦʙʱʝʩʪʚʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʠ ʩʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʠʠ ɿʝʤʣʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʣʦʛʠʠ, ʘ ʪʘʢ-

ʞʝ ʚ ʫʣʫʯʰʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ ʠ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ ʤʝʨʳ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʦʢ. 
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ɸnnotation. The article provides an analysis of the impact of society on the environment 

and the state of the ecology of the earth. Investments in the development of ecology, as well as in 

improving production technologies, are analyzed. The basic methods of state regulation of envi-

ronmental policy are revealed to improve the state of nature and to reduce the risks of negative 

impact on it from industrial enterprises. 
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ɺʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʣʶʜʝʡ ʢʦʣʦʩʩʘʣʴʥʦ. ɹʝʩʢʦʥʪʨʦʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʚʝʣʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʉʨʝʜʠ ʪʘʢʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʧʦʚʣʝʢʰʠʭ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

- ʥʘʨʫʰʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʙʘʣʘʥʩʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ (ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ); 

- ʫʚʝʣʠʯʝʥʠʝ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʧʳʣʠ ʠ ʛʘʟʦʚ, ʧʨʠʚʠʣʦ ʢ ʩʦʟʜʘʥʠʶ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʦʛʦ çʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘè, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʟʤʝʥʠʣʦ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ɿʝʤʣʠ; 

- ʫʤʝʥʴʰʝʥʠʝ ʚʠʜʦʚʦʛʦ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʣʦʨʳ ʠ ʬʘʫʥʳ. 

ɺʩʝ ʵʪʠ ʧʝʨʝʤʝʥʳ ʪʨʝʙʫʶʪ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʚʦʧʨʦʩʘʭ, ʢʘʩʘʪʝʣʴʥʦ ʟʘʱʠʪʳ ʠ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʚʦʧʨʦʩʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʠ-
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ʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʦʜ ʦʭʨʘʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʟʜʘʥʠʝ ʥʫʞʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʵʢʦʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʧʨʠ 

ʧʦʣʥʦʤ ʧʦʜʜʝʨʞʘʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʫʞʥʦʛʦ ʨʝ-

ʛʠʦʥʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʠʩʪʦʯʥʠʢʠ ʣʠʪʝʨʘʪʫʨʳ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʥʝʢʦ-

ʪʦʨʳʭ ʤʝʪʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʝ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ï ʚʩʝ ʤʝʪʦʜʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ, ʪʦ ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʧʨʠʨʦʜʫ. ʕʪʠ ʤʝʪʦʜʳ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʥʝʢʦʪʦʨʳʭ ʩʪʦʨʦʥ. ʉ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʪʦ-

ʨʦʥr ï ʣʴʛʦʪʥʦʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʠ ʢʨʝʜʠʪʦʚʘʥʠʝ. ʉ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ï ʙʝʩʢʦʥʝʯʥʳʝ 

ʰʪʨʘʬʳ ʠ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [1]. 

ʊʦʪ ʬʘʢʪ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʩʘʤ 

ʯʝʣʦʚʝʢ ʠ ʧʨʦʮʝʩʩ ʫʨʙʘʥʠʟʘʮʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʫʤʝʥʴʰʠʪʴ, ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʣʠʢʚʠʜʠʨʦʚʘʪʴ 

ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʉʣʦʞʥʦ ʧʦʚʝʨʠʪʴ ʚ ʪʦ, ʯʪʦ ʦʙʱʝʩʪʚʦ ʩʘʤʦ, ʜʦʙ-

ʨʦʚʦʣʴʥʦ, ʩʦʛʣʘʩʠʪʩʷ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʠʪʦʛʦʚ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʧʨʠ ʧʦʤʦʱʠ ʢʦ-

ʪʦʨʦʛʦ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʜʘʥʥʫʶ ʩʠʪʫʘʮʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʵʪʦ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʨʘʙʦʪʦʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʯʠʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʧʦʦʱʨʝʥʠʝ ʨʘʙʦʪʳ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʙʦʪʘ ʧʦ ʚʥʝʜʨʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʙʝʟʦʧʘʩʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʊʘʢ, ʚ 2018 ʛʦʜʫ ʥʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʈʦʩʩʠʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʧʨʠʤʝʨʥʦ 92,5 ʤʣʨʜ. ʨʫʙʣʝʡ ʚ ʦʩʥʦʚ-

ʥʦʡ ʢʘʧʠʪʘʣ, ʯʪʦ ʥʘ 20% ʤʝʥʴʰʝ ʫʨʦʚʥʷ 2015 ʛʦʜʘ. ɼʦʣʷ ʠʥʚʝʩʪʠʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʦʭʨʘ-

ʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʪʦʤ ʞʝ ʛʦʜʫ 

ʩʦʩʪʘʚʠʣʘ 2%, ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʨʘʟʳ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʟʚʠʪʳʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ 1-2% ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʚʘʣʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʩʪʨʘʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 3-4% ʚʥʫʪ-

ʨʝʥʥʝʛʦ ʚʘʣʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʟʘ ʛʨʘʥʠʮʝʡ. ʇʦʵʪʦʤʫ ʩʝʛʦʜʥʷ, ʚʦʧʨʦʩʳ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠ-

ʮʠʠ ʚ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʘʢʪʫʘʣʴʥʳʤ [2]. 

ɸʢʪʫʘʣʴʥʳʤ, ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩ 

ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʩ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ, ʘ ʪʘʢʞʝ ʠʟ ʩʨʝʜʩʪʚ, ʠʥʚʝʩʪʠʨʫʝʤʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʤʠ ʬʦʥʜʘʤʠ, ʟʘ ʩʯʝʪ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʜʦʙʨʦʚʦʣʴʥʳʭ 

ʧʦʞʝʨʪʚʦʚʘʥʠʡ. ʉʪʦʠʪ ʪʘʢʞʝ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʚʳʜʝ-

ʣʝʥʠʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠʟ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ɼʣʷ ʫʩʧʝʰʥʳʭ ʧʝʨʝʤʝʥ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʧ-

ʨʝʜʝʣʠʪʴ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʧʣʘʥʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʧʨʘʚʠʣʴʥʦ ʨʘʩʩʪʘʚʠʪʴ ʧʨʠʦʨʠʪʝʪʳ, ʜʣʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʜʝʣʝʥ-

ʥʳʭ ʩʨʝʜʩʪʚ ʥʘ çʵʢʦʣʦʛʠʟʘʮʠʶè ʩʪʨʘʥʳ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ, ʪʦ ʚ ʢʦʥʮʝ XX ʚʝʢʘ ʥʘ 

ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʳʜʝʣʷʣʠʩʴ ʧʦʣʥʦʩʪʴʶ ʩ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ. ʉʝʛʦʜʥʷ ʪʘ-

ʢʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʨʝʟʢʦ ʫʤʝʥʴʰʠʣʦʩʴ, ʘ ʜʝʥʴʛʠ ʩ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʫʭʦʜʷʪ ʥʘ ʬʠ-

ʥʘʥʩʠʨʦʚʘʥʠʝ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʏʉ ʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ. ʏʘʩʪʴ ʜʝʥʝʛ, ʧʦʩʪʫʧʘʝʪ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯ-

ʥʠʢʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ, ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ 2018 

ʛʦʜʫ ʵʪʦ ʜʦʣʷ ʩʦʩʪʘʚʠʣʘ 75,5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2015 ʛʦʜʦʤ ʠ 80%. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʠ 

ʩ ʙʶʜʞʝʪʥʳʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ. ɺ 2018 ʛʦʜʫ ï 20% ʚ ʩʨʘʚʥʝʥʠʠ ʩ 29% 2015 ʛʦʜʘ. ɻʦʚʦʨʷ 

ʦ ʜʦʣʝ ʚʳʜʝʣʷʝʤʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʤʠ ʬʦʥʜʘʤʠ, ʪʦ ʤʦʞʥʦ ʧʨʦʩʣʝ-
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ʜʠʪʴ ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ 

ʦ ʥʝʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʥʝ ʷʚʣʷʝʪʩʷ ʚ ʯʠʩʣʝ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ, ʙʦʣʝʝ ʪʦʛʦ, ʥʝ ʢʘʞʜʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʇʦʵʪʦʤʫ, ʚʚʝʜʝʥʠʝ 

ʥʦʚʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʧʦʣʠʪʠʢʝ, ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʴ ʛʨʘʞʜʘʥ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ, ʘ ʪʘʢʞʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʧʦʤʦʞʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʭʨʘʥʷʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɻʣʘʚʥʦʡ ʧʨʦʙʣʝ-

ʤʦʡ, ʷʚʣʷʝʪʩʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʨʘʟʚʠʪʦʩʪʴ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʠ ʣʦʞʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʘ ʚ ʪʦʤ, ʯʪʦ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʤʝ-

ʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ ʚʳʛʦʜʥʦ [3].  

ʇʦʵʪʦʤʫ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʈʦʩʩʠʠ, ʜʦʣʞʥʘ ʜʝʣʘʪʴ ʫʧʦʨ ʥʘ ʩʪʨʘʭʦʚʘʥʠʠ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʥʝʙʝʟʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʦʪʭʦʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ 

ʧʦʜʣʝʞʘʪ ʚʪʦʨʠʯʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʧʨʦʤʳʰ-

ʣʝʥʥʳʤʠ ʦʙʲʝʤʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʦʨʛʘʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʥʘʜʟʦʨʫ ʟʘ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʚ ʩʪʨʘʥʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʤ ʨʘʙʦʪʳ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʯʘʩʪʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʣʦʛʠʶ.  

ɺ ʦʩʥʦʚʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ ʜʦʣʞʥʘ ʣʝʞʘʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʙʘʟʘ, ʢʦʪʦʨʘʷ ʙʫ-

ʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʦʙʷʟʘʥʥʦʩʪʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʪʨʘʭʦʚʘʪʴ ʣʶʙʦʡ ʚʨʝʜ, ʥʘʥʦʩʠ-

ʤʳʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʘ ʪʘʢʞʝ ʫʩʠʣʝʥʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʩʘʥʢʮʠʠ ʟʘ ʤʘʣʝʡʰʠʝ ʥʘ-

ʨʫʰʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʦʱʨʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ çʯʠʩ-

ʪʳʭè ʧʨʝʜʧʨʠʷʪʠʡ. ʉʥʠʞʝʥʠʝ ʜʣʷ ʥʠʭ ʥʘʣʦʛʦʚ, ʫʧʨʦʱʝʥʠʝ ʧʦʣʫʯʝʥʠʡ ʠʤʠ ʢʨʝʜʠʪʦʚ ʠ 

ʟʘʡʤʦʚ. ʇʨʠ ʧʦʤʦʱʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʤʠʡ ʠ ʥʘʛʨʘʜ ʟʘ ʚʢʣʘʜ ʚ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʩʪʨʘʥʳ, ʤʦʞʥʦ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʢʦʥʢʫʨʝʥʮʠʶ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʚʦʧʨʦʩʘʭ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠ ʯʠʩʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚ [4]. 

ʆʙʦʙʱʘʷ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʠʤʝʥʥʦ 

ʪʘʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʩ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʧʨʘʚʠʣʴʥʘʷ ʧʦ-

ʣʠʪʠʢʘ, ʜʘʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝ ʭʚʘʪʘʶʱʠʝ ʨʝʩʫʨʩʳ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʚ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ. ʇʝʨʝʜ ʛʦʩʫʜʘʨʩʪʚʦʤ ʩʪʦʠʪ ʟʘʜʘʯʘ ʧʦ ʚʥʝʜʨʝʥʠʶ ʚ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʪʨʘʭʦʚʘʥʠʷ ʚʨʝʜʘ, ʥʘʥʦʩʠʤʦʛʦ ʠʤʠ ʧʨʠʨʦʜʝ, ʘ ʪʘʢʞʝ ʧʦʧʨʦʙʦ-

ʚʘʪʴ ʩʝʙʷ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʪʦʨʘ ʨʳʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ. 
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ʄʫʯʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʥʦ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʵʪʦʛʦ, ʷʚʣʷʶʪʩʷ çʠʟʣʶʙʣʝʥʥʳʤè ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. ɺ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʪʝʣʝʤ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʭ ʚʳʩʦʢʘʷ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ. ʅʘʩʝʣʝʥʠʝ ʨʘʟʚʠʪʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʨʘʥ ʟʘʯʘʩʪʫʶ ʟʣʦʫʧʦʪʨʝʙʣʷʝʪ ʨʘʬʠ-

ʥʠʨʦʚʘʥʥʳʤʠ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ (ʩʘʭʘʨ, ʞʠʨʳ ʞʠʚʦʪʥʳʝ, ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟ-

ʜʝʣʠʷ, ʭʣʝʙ ʠʟ ʤʫʢʠ ʪʦʥʢʦʛʦ ʧʦʤʦʣʘ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʷʚʣʷʶʪʩʷ ʥʦʩʠ-

ʪʝʣʷʤʠ ʣʠʰʥʠʭ ʧʫʩʪʳʭ ʢʘʣʦʨʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʩʝʨʴʝʟʥʳʭ ʧʨʠʯʠʥ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʙʦʣʝʟʥʝʡ ʮʠʚʠʣʠʟʘ-

ʮʠʠ, ʷʚʣʷʝʪʩʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʡ (ʧʠʱʝʚʦʡ) ʢʣʝʪʯʘʪʢʠ. ʇʝʨʩʧʝʢ-

ʪʠʚʥʳʤʠ ʚʠʜʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ ʦʙʣʘʜʘʶʱʠʤʠ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ, ʤʦ-

ʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʣʴʥʷʥʘʷ, ʛʨʝʯʥʝʚʘʷ, ʧʦʣʙʷʥʘʷ ʤʫʢʘ, ʥʫʪʦʚʘʷ ʠ ʜʨ. 

ʆʙʱʠʤ ʩʚʦʡʩʪʚʦʤ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʤʫʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʠʭ ʩʦʩʪʘʚ ʚʭʦ-

ʜʠʪ ʙʝʪʘ - ʛʣʶʢʘʥ ï ʨʘʩʪʚʦʨʠʤʘʷ ʢʣʝʪʯʘʪʢʘ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʭʦʣʝʩʪʝʨʠʥʘ, 

ʘ ʪʘʢʞʝ ʟʘʤʝʜʣʷʝʪ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ. ɻʨʝʯʥʝʚʘʷ ʤʫʢʘ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

mailto:Borieva@imail.ru
mailto:Borieva@imail.ru


52 
 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʠ ʣʫʯʰʠʤ ʙʘʣʘʥʩʦʤ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʇʦ ʩʦʜʝʨʞʘ-

ʥʠʶ ʪʨʝʦʥʠʥʘ ʛʨʝʯʠʭʘ ʧʨʝʚʦʩʭʦʜʠʪ ʧʰʝʥʠʮʫ ʠ ʨʦʞʴ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʘʣʠʥʘ, ʣʝʡʮʠʥʘ ʠ 

ʬʝʥʠʣʘʣʘʥʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʨʘʚʥʝʥʘ ʢ ʤʦʣʦʢʫ ʠ ʛʦʚʷʜʠʥʝ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʨʠʧʪʦʬʘʥʘ 

ʥʝ ʫʩʪʫʧʘʝʪ ʧʨʦʜʫʢʪʘʤ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʅʫʪʦʚʘʷ ʤʫʢʘ ï ʙʦʛʘʪʝʡʰʠʡ ʠʩʪʦʯʥʠʢ ʙʝʣʢʘ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʘʟ-

ʣʠʯʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʦʚ (ʣʝʮʠʪʠʥʘ, ʨʠʙʦʬʣʘʚʠʥʘ, ʪʠʘʤʠʥʘ, ʥʠʘʮʠʥʘ, ʭʦ-

ʣʠʥʘ) ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʤʘʛʥʠʷ); ʵʪʦ ʢʫʣʴʪʫʨʘ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ (1:1,5) [1-3]. 

ɺ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʥʫʪʦʚʦʡ ʤʫʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʝʪʘ-ʢʘʨʦʪʠʥ, ʚʠʪʘʤʠʥʳ 

ɸ, ɺ1, ɺ2, ɺ5, ɺ6,ɺ9,ʉ, ɽ, ʂ ʠ ʈʈ, ʘ ʪʘʢʞʝ K, Ca, Mg, Zn, Se, Cu, Mn, Fe, Cl, S, Mo, B, V, Sn, 

Si, Co, P ʠ Na. ʅʫʪʦʚʘʷ ʤʫʢʘ ʩʦʜʝʨʞʠʪ ʥʘʩʳʱʝʥʥʳʝ ʠ ʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, 

ʦʢʘʟʳʚʘʶʱʠʝ ʥʝʦʮʝʥʠʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʣʫʯʰʝʥʠʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʚ ʯʘ-

ʩʪʥʦʩʪʠ, ʛʘʣʝʪ, ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʙʝʣʢʦʚ, ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʟʘʤʝʥʦʡ ʯʘʩʪʠ ʧʰʝʥʠʯʥʦʡ 

ʤʫʢʠ ʚ ʨʝʮʝʧʪʫʨʘʭ ʜʘʥʥʳʭ ʠʟʜʝʣʠʡ ʤʫʢʦʡ ʛʨʝʯʥʝʚʦʡ ʠ ʥʫʪʦʚʦʡ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʛʘʣʝʪ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʣʘ-

ʙʦʨʘʪʦʨʥʳʝ ʚʳʧʝʯʢʠ, ʧʨʠ ʵʪʦʤ, ʟʘ ʦʩʥʦʚʫ ʙʳʣʘ ʧʨʠʥʷʪʘ ʨʝʮʝʧʪʫʨʘ ʛʘʣʝʪ çɸʨʢʪʠʢʘè ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʚʳʧʝʯʝʢ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʚʫʭʬʘʟʥʳʡ (ʦʧʘʨʥʳʡ) ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʝʩʪʘ. 

ʄʫʢʘ ʛʨʝʯʥʝʚʘʷ ʠ ʥʫʪʦʚʘʷ ʚʚʦʜʠʣʠʩʴ ʚ ʨʝʮʝʧʪʫʨʫ ʥʘ ʩʪʘʜʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʝʩʪʘ, ʚʟʘʤʝʥ 

ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 5; 7,5; 10; 12,5; 15%. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʝʩʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ ʛʘʣʝʪ.  

 

 ʘ) 

 

 ʙ) 

 

 ʚ) 

 

ʈʠʩʫʥʦʢ 1 ï ʆʙʨʘʟʮʳ ʪʝʩʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʛʘʣʝʪʳ:  

ʘ) ʢʦʥʪʨʦʣʴ ï ʙʝʟ ʜʦʙʘʚʣʝʥʠʡ; ʙ) ʩ ʟʘʤʝʥʦʡ 12,5 % ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ ʥʫʪʦʚʫʶ; ʚ) ʩ ʟʘʤʝʥʦʡ 

12,5% ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ ʥʫʪʦʚʫʶ; ʚ) ʩ ʟʘʤʝʥʦʡ 10% ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ ʛʨʝʯʥʝʚʫʶ 

https://calorizator.ru/addon/e1xx/e160a
https://calorizator.ru/vitamin/a
https://calorizator.ru/vitamin/b1
https://calorizator.ru/vitamin/b2
https://calorizator.ru/vitamin/b5
https://calorizator.ru/vitamin/b6
https://calorizator.ru/vitamin/b9
https://calorizator.ru/vitamin/c
https://calorizator.ru/vitamin/e
https://calorizator.ru/vitamin/k
https://calorizator.ru/vitamin/pp


53 
 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʨʘʟʮʳ ʛʦʪʦʚʳʭ ʛʘʣʝʪ. 
 

 
                          

                             ʘ)                                                 ʙ)                                                ʚ) 

 

ʈʠʩʫʥʦʢ 2 ï ʆʙʨʘʟʮʳ ʛʦʪʦʚʳʭ ʛʘʣʝʪ:  

ʘ) ʢʦʥʪʨʦʣʴ; ʙ) ʦʙʨʘʟʝʮ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 12,5 % ʥʫʪʦʚʦʡ ʤʫʢʠ;  

ʚ) ʦʙʨʘʟʝʮ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 10% ʛʨʝʯʥʝʚʦʡ ʤʫʢʠ 

 

ʆʧʪʠʤʘʣʴʥʦʡ ʜʦʟʠʨʦʚʢʦʡ ʥʫʪʦʚʦʡ ʤʫʢʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʣʫʯʘʣʠʩʴ ʛʘʣʝʪʳ ʣʫʯʰʝʛʦ 

ʢʘʯʝʩʪʚʘ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʥʷʪʦ ʜʦʟʠʨʦʚʘʥʠʝ 

ʝʸ ʚ ʪʝʩʪʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 12,5% ʦʪ ʤʘʩʩʳ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ. 

ʆʧʪʠʤʘʣʴʥʦʡ ʧʨʠʥʷʪʘ ʟʘʤʝʥʘ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʥʘ ʛʨʝʯʥʝʚʫʶ, ʚ ʢʦʣʠ-

ʯʝʩʪʚʝ 10%. ʇʨʠ ʪʘʢʦʡ ʜʦʟʠʨʦʚʢʝ ʛʨʝʯʥʝʚʦʡ ʤʫʢʠ ʧʦʣʫʯʘʣʦʩʴ ʪʝʩʪʦ ʙʦʣʝʝ ʧʦʜʘʪʣʠʚʦʝ, 

ʪʝʩʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʢʨʝʢʝʨʳ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ 

ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʘ ʨʘʮʠʦʥʘʣʴʥʘʷ ʜʦʟʠʨʦʚʢʘ ʥʫʪʦʚʦʡ ʠ ʛʨʝʯʥʝʚʦʡ ʤʫʢʠ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʘʣʝʪ, ʩʦʩʪʘʚʣʷʶʱʘʷ 12,5% ʠ 10% ʦʪ ʤʘʩʩʳ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʥʥʳʝ ʜʦʟʠʨʦʚʢʠ ʥʫʪʦʚʦʡ ʠ ʛʨʝʯʥʝʚʦʡ ʤʫʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʘʪʚʝʝʚʘ ʊ.ɺ., ʂʦʨʷʯʢʠʥʘ ʉ.ʗ. ʄʫʯʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʅʘʫʯʥʳʝ ʦʩʥʦʚʳ, ʪʝʭʥʦʣʦʛʠʠ, ʨʝʮʝʧʪʫʨʳ: ʤʦʥʦʛʨʘʬʠʷ. ʆʨʝʣ: ʌɻʆʋ ɺʇʆ 

çɻʦʩʫʥʠʚʝʨʩʠʪʝʪïʋʅʇʂè, 2011. 358 ʩ. 

2. ʈʳʞʘʢʦʚʘ ɸ.ɺ. ʊʦʚʘʨʦʚʝʜʝʥʠʝ ʠ ʵʢʩʧʝʨʪʠʟʘ ʢʦʥʜʠʪʝʨʩʢʠʭ ʪʦʚʘʨʦʚ: ʫʯʝʙʥʠʢ ʜʣʷ 

ʩʪʫʜ. ʚʳʩʰ. ʫʯʝʙ. ʟʘʚʝʜʝʥʠʡ. ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çɸʢʘʜʝʤʠʷè, 2005. 224 ʩ. 

3. ʄʘʢʩʠʤʦʚ ɸ.ʉ., ʏʝʨʥʳʭ ɺ.ʗ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʨʝʦʣʦʛʠʠ ʩʳʨʴʷ, ʧʦʣʫ-

ʬʘʙʨʠʢʘʪʦʚ ʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʭʣʝʙʦʧʝʢʘʨʥʦʛʦ, ʤʘʢʘʨʦʥʥʦʛʦ ʠ ʢʦʥʜʠʪʝʨʩʢʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚ. ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʢʦʤʧʣʝʢʩ ʄɻʋʇʇ, 2004. 163 ʩ. 

 

 

ʋɼʂ 664.667, 613.292 

 

ʉʆɺʈɽʄɽʅʅʓɽ ʊʈɽʅɼʓ ʈɸɿɺʀʊʀʗ ʈʆʉʉʀʁʉʂʆɻʆ ʈʓʅʂɸ  

ʇʈʗʅʀʏʅʓʍ ʀɿɼɽʃʀʁ  

 

ʐʝʨʰʦʚʘ ʀʣʦʥʘ ʉʪʘʥʠʩʣʘʚʦʚʥʘ, ʩʪʫʜʝʥʪ 

ʊʘʤʘʭʠʥʘ ɸʠʜʘ ʗʢʦʚʣʝʚʥʘ, ʜ. ʩ.-ʭ. ʥ., ʧʨʦʬʝʩʩʦʨ  

ʢʘʬʝʜʨʳ ʪʦʚʘʨʦʚʝʜʝʥʠʷ, ʪʫʨʠʟʤʘ ʠ ʧʨʘʚʘ 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

aida17032007@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 
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ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʷʥʠʢʦʚ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ, ʧʦʚʳʰʝʥ-

ʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʧʦʟʚʦʣʷ-

ʝʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʷʥʠʯʥʳʭ ʠʟʜʝʣʠʡ, ʫʣʫʯʰʠʪʴ ʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪ-

ʚʘ, ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʧʨʦʜʣʠʪʴ ʩʨʦʢʠ ʩʦʭʨʘʥʝʥʠʷ ʩʚʝʞʝʩʪʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʷʥʠʯʥʳʝ ʠʟʜʝʣʠʷ; ʩʳʨʮʦʚʳʝ ʧʨʷʥʠʢʠ; ʟʘʚʘʨʥʳʝ ʧʨʷʥʠʢʠ; ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ; ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ; ʧʠʱʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ; ʥʝ-

ʪʨʘʜʠʮʠʦʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʸ. 
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Annotation. The article provides an overview of modern technologies for the production of 
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tamins and antioxidants, allows you to expand the range of gingerbread products, improve their 

consumer properties, reduce the cost and extend the shelf life of ready-made products 

Key words: gingerbread products; raw gingerbread; custard gingerbread; functional 

properties; therapeutic and prophylactic properties; food technologies; non-traditional plant 

raw materials 

 

 

ɺ ʩʪʨʫʢʪʫʨʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʪʦʚʘʨʦʚ ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʷʥʠʯʥʳʭ 

ʠʟʜʝʣʠʡ ʩʦʩʪʘʚʣʷʝʪ 12,8%. ɹʣʘʛʦʜʘʨʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʮʝʥʝ ʥʘ ʧʨʦʜʫʢʮʠʶ ʩʝʛʤʝʥʪ 

ʧʨʷʥʠʯʥʳʭ ʠʟʜʝʣʠʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʦʩʩʠʡʩʢʠʭ ʧʦʪʨʝʙʠ-

ʪʝʣʝʡ. ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʧʨʷʥʠʯʥʳʭ ʠʟʜʝʣʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʥʘʩʳʱʝʥʥʦʩʪʴ 

ʧʨʦʜʫʢʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʝʞʝʛʦʜʥʳʤ ʨʦʩʪʦʤ ʧʨʦʜʘʞ. ʉ 2013 ʧʦ 2017 ʛʛ. 

ʧʨʦʜʘʞʠ ʧʨʷʥʠʢʦʚ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʚʳʨʦʩʣʠ ʥʘ 14,3% (ʩʦ 176,3 ʜʦ 201,5 ʪʳʩ. ʪ.), ʘ 

ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʧʨʦʜʘʞ ʩʦʩʪʘʚʠʣ 1,1-5,6%. ʇʦ ʧʨʦʛʥʦʟʘʤ BusinesStat, ʚ 2018-2022 ʛʛ. 

ʨʦʩʪ ʧʨʦʜʘʞ ʧʨʷʥʠʢʦʚ ʚ ʈʦʩʩʠʠ ʧʨʦʜʦʣʞʠʪʩʷ, ʥʦ ʤʝʥʝʝ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ (0,8-4,8% ʚ 

ʛʦʜ). ʂʨʫʧʥʝʡʰʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʨʷʥʠʢʦʚ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ, 

ʇʨʠʚʦʣʞʩʢʦʛʦ ʠ ʖʞʥʦʛʦ ʌʆ (ʌʘʮʝʨ, ʂɼɺ ʗʰʢʠʥʦ, ʂʘʨʘʚʘʡ, ʃʠʤʘʢ, ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʇʝʨʚʳʡ ʭʣʝʙʦʢʦʤʙʠʥʘʪ, ʉʣʘʜʦʥʝʞ, ʉʦʨʤʦʚʩʢʘʷ ʢʦʥʜʠʪʝʨʩʢʘʷ ʬʘʙʨʠʢʘ, ɺʦʣʞʩʢʠʡ ʧʝʢʘʨʴ, 

ʄʦʣʦʯʥʳʡ ʢʦʤʙʠʥʘʪ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡè) [1].  

ʂ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʚʳʙʦʨ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʧʦʢʫʧʢʝ ʧʨʷʥʠʢʦʚ, ʦʪʥʦʩʷʪʩʷ 

ʚʥʝʰʥʠʡ ʚʠʜ, ʚʢʫʩ, ʟʘʧʘʭ, ʩʚʝʞʝʩʪʴ ʠ ʮʝʥʘ ʧʨʦʜʫʢʪʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʩʧʨʦʩ, ʧʨʷʥʠʢʠ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʩʨʦʢʫ ʩʦʭʨʘʥʝʥʠʷ ʩʚʝʞʝʩʪʠ ʫʩʪʫʧʘʶʪ 

ʜʨʫʛʠʤ ʤʫʯʥʳʤ ʠʟʜʝʣʠʷʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʥʜʘʤʠ ʨʘʟʚʠʪʠʷ ʩʝʛʤʝʥʪʘ 

ʧʨʷʥʠʯʥʳʭ ʠʟʜʝʣʠʡ ʷʚʣʷʶʪʩʷ ʧʨʠʜʘʥʠʝ ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʣʝʯʝʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʩʦʭʨʘʥʝʥʠʷ ʩʚʝʞʝʩʪʠ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʷʥʠʢʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ, ʚ 

ʦʩʥʦʚʥʦʤ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ 

ʧʦʩʣʝʜʥʠʭ ʨʘʟʨʘʙʦʪʦʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʸʥʳʭ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʮʦ-

ʚʳʭ ʠ ʟʘʚʘʨʥʳʭ ʧʨʷʥʠʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ.  
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ɺʚʝʜʝʥʠʝ ʚ ʨʝʮʝʧʪʫʨʫ ʩʳʨʮʦʚʳʭ ʧʨʷʥʠʢʦʚ ʠʟʤʝʣʴʯʸʥʥʦʡ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ 20% ʦʪ ʤʘʩʩʳ ʤʫʢʠ ʧʦʟʚʦʣʷʝʪ ʦʙʦʛʘʪʠʪʴ ʠʟʜʝʣʠʷ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʙʝʣʢʘʤʠ, ʧʦʚʳʩʠʪʴ 

ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʤʫʢʠ, ʢʘʣʦʨʠʡʥʦʩʪʴ ʠʟʜʝʣʠʡ ʠ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, 

ʧʨʦʜʣʠʪʴ ʩʨʦʢʠ ʩʦʭʨʘʥʝʥʠʷ ʩʚʝʞʝʩʪʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʚ 2,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦ-

ʣʝʤ [2]. ʇʨʝʜʣʦʞʝʥʘ ʨʝʮʝʧʪʫʨʘ ʩʳʨʮʦʚʦʛʦ ʧʨʷʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʩ ʜʦʙʘʚʣʝ-

ʥʠʝʤ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ ʛʦʣʦʟʸʨʥʳʭ ʩʦʨʪʦʚ ʦʚʩʘ ʠ ʷʯʤʝʥʷ. ʉʦʯʝʪʘʥʠʝ ʷʯ-

ʤʝʥʥʦʡ, ʦʚʩʷʥʦʡ, ʬʘʩʦʣʝʚʦʡ, ʢʫʢʫʨʫʟʥʦʡ ʤʫʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʷʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦ-

ʚʳʩʠʪʴ ʚ ʥʠʭ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʥʘ 1,0-1,9%, ʫʣʫʯʰʠʪʴ ʚʢʫʩ ʠ ʮʚʝʪ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ [3]. 

ɺʚʝʜʝʥʠʝ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʛʦ ʟʝʨʥʦʚʦʛʦ ʦʙʦʛʘʪʠʪʝʣʷ (ʤʫʢʘ ʠʟ ʩʤʝʩʠ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʛʦ 

ʦʚʩʘ ʠ ʧʨʦʩʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1) ʚ ʧʨʷʥʠʯʥʦʝ ʪʝʩʪʦ ʫʤʝʥʴʰʘʝʪ ʚʳʭʦʜ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʠ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ, ʚʠʪʘʤʠʥʦʚ, ʤʦʥʦʩʘʭʘʨʠʜʦʚ ʠ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ [4]. ɼʣʷ ʧʦʚʳʰʝ-

ʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʷʥʠʢʦʚ ʩʳʨʮʦʚʳʭ ʧʦʥʠʞʝʥʥʦʡ ʩʘʭʘʨʦʸʤ-

ʢʦʩʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʟʘʤʝʥʘ ʩʘʭʘʨʘ ʠ ʠʥʚʝʨʪʥʦʛʦ ʩʠʨʦʧʘ ʷʯʤʝʥʥʦ-ʩʦʣʦʜʦʚʳʤ ʢʦʥʮʝʥʪʨʘ-

ʪʦʤ [5]. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚ ʧʨʷʥʠʢʘʭ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʷʥʠʢʦʚ ʠʟ ʩʤʝʩʠ ʧʰʝʥʠʯʥʦʡ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʤʫʢʠ 1 ʩʦʨʪʘ ʠ ʤʫʢʠ ʠʟ ʩʝʤʷʥ 

ʜʳʥʠ [6]. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ 7% ʧʝʢʪʠʥʘ ʚ ʪʠʨʘʞʝʥʥʳʡ ʩʠʨʦʧ ʜʣʷ ʛʣʘʟʠʨʦʚʘʥʠʷ ʩʳʨʮʦʚʳʭ ʧʨʷ-

ʥʠʢʦʚ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʪʝʨʷʝʪ ʚʣʘʛʫ ʥʘ 15% ʤʝʜʣʝʥʥʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ; ʩʦʜʝʨ-

ʞʘʥʠʝ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʧʨʦʜʫʢʪʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 17 % ʦʪ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ [7]. ʇʨʠʤʝʥʝʥʠʝ ʤʫʢʠ ʠʟ ʮʝʣʴʥʦʩʤʦʣʦʪʳʭ ʩʝʤʷʥ 

ʥʫʪʘ, ʟʝʨʥʘ ʧʰʝʥʠʮʳ, ʦʪʨʫʙʝʡ ʛʨʝʯʠʰʥʳʭ ʠ ʤʘʩʣʘ ʛʦʨʯʠʯʥʦʛʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʘʥʪʠ-

ʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʷʥʠʢʦʚ ʜʦ 1,2-1,5 ʤʛ/100 ʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʟ-

ʜʝʣʠʷʤʠ [8]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʤʝʥʳ 50 ʠ 100% ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʧʦ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ 

ʥʘ ʤʫʢʫ ʠʟ ʧʦʣʙʳ, ʘ 10% ʩʘʭʘʨʘ ï ʥʘ ʩʫʭʦʝ ʤʦʣʦʢʦ ʚ ʨʝʮʝʧʪʫʨʝ ʧʨʷʥʠʢʦʚ ʩʳʨʮʦʚʳʭ ʦʪʤʝ-

ʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʫʜʝʣʴʥʦʛʦ ʦʙʲʸʤʘ ʠ ʥʘʤʦʢʘʝʤʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʫʢʠ ʠʟ ʧʦʣʙʳ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʧʨʷʥʠʢʦʚ ʩʳʨʮʦʚʳʭ ʧʦ ʙʝʣʢʫ, ʞʠ-

ʨʫ, ʨʝʜʫʮʠʨʫʶʱʠʤ ʩʘʭʘʨʘʤ, ʢʣʝʪʯʘʪʢʝ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ (Na, K, Ca, Mg, P, Fe) [9].  

ɿʘʚʘʨʥʳʝ ʧʨʷʥʠʢʠ, ʦʙʦʛʘʱʸʥʥʳʝ ʥʝʦʩʚʝʪʣʸʥʥʳʤʠ ʩʚʝʢʣʦʚʠʯʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʚ ʢʦ-

ʣʠʯʝʩʪʚʝ 100 ʛ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʫʪʦʯʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʠʱʝʚʳʭ ʚʦʣʦʢʥʘʭ ʥʘ 16,6%, ʘ 

ʩʨʦʢ ʠʭ ʭʨʘʥʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 40 ʩʫʪ. ɿʘʤʝʥʘ ʩʘʭʘʨʘ ʩʚʝʢʣʦʚʠʯʥʳʤʠ ʧʠʱʝʚʳʤʠ ʚʦ-

ʣʦʢʥʘʤʠ (ʚ ʢʦʣʠʯʝʩʪʚʝ 10,9-15,9% ʢ ʤʘʩʩʝ ʤʫʢʠ) ʠ ʩʪʝʚʠʦʟʠʜʦʤ (0,23-0,25% ʢ ʤʘʩʩʝ ʤʫʢʠ) 

ʫʣʫʯʰʘʝʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʨʷʥʠʯʥʳʭ ʠʟʜʝ-

ʣʠʡ [10].  

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʟʛʣʶʪʝʥʦʚʳʭ ʟʘʚʘʨʥʳʭ ʧʨʷʥʠʢʦʚ ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦ-

ʪʦʚʣʝʥʠʷ ʟʘʚʘʨʢʠ ʧʫʪʸʤ ʩʤʝʰʠʚʘʥʠʷ ʦʭʣʘʞʜʸʥʥʦʛʦ ʩʠʨʦʧʘ ʩ ʨʠʩʦʚʦʡ ʤʫʢʦʡ, ʠʟʦʣʷʪʦʤ ʩʦ-

ʝʚʦʛʦ ʙʝʣʢʘ ʠ ʢʩʘʥʪʘʥʦʚʦʡ ʢʘʤʝʜʴʶ [11], ʜʦʙʘʚʣʝʥʠʝ ʙʝʣʢʦʚʳʭ ʦʙʦʛʘʪʠʪʝʣʝʡ (ʤʫʢʘ ʛʨʝʯ-

ʥʝʚʘʷ, ʨʠʩʦʚʘʷ, ʢʫʢʫʨʫʟʥʘʷ, ʘʤʘʨʘʥʪʦʚʘʷ, ʣʴʥʷʥʘʷ ʧʦʣʫʦʙʝʟʞʠʨʝʥʥʘʷ ʠ ʠʟ ʩʝʤʷʥ ʪʳʢʚʳ) 

[12]. ʏʘʩʪʠʯʥʘʷ ʟʘʤʝʥʘ ʤʫʯʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʩʤʝʩʝʡ ʠʟ ʙʝʟʛʣʶʪʝʥʦʚʳʭ ʚʠʜʦʚ ʤʫʢʠ ʥʘ 

ʢʨʘʭʤʘʣ ʚ ʪʝʭʥʦʣʦʛʠʠ ʟʘʚʘʨʥʳʭ ʧʨʷʥʠʯʥʳʭ ʠʟʜʝʣʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʯʝʨʩʪʚʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ [13]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʯʠʥʦʢ ʩ ʚʦʜʦʨʦʩʣʷʤʠ ʧʦʟʚʦʣʷʝʪ ʦʙʦʛʘʪʠʪʴ ʧʨʷʥʠʢʠ ʮʝʥʥʳʤʠ ʥʫʪ-

ʨʠʝʥʪʘʤʠ (ʚʠʪʘʤʠʥʳ ɺ1, ɺ2, ʥʠʘʮʠʥ) ʠ ʙʘʣʣʘʩʪʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ [14]. ʇʨʷʥʠʢʠ ʥʘ ʦʩʥʦʚʝ 

ʥʘʩʪʦʷ ʠ ʬʠʪʦʧʦʨʦʰʢʘ ʠʟ ʤʝʣʠʩʩʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ, ʰʘʣʬʝʷ, ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ, 

ʦʙʣʝʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʡ, ʤʷʪʳ ʧʝʨʝʯʥʦʡ, ʢʦʨʥʝʡ ʚʘʣʝʨʠʘʥʳ ʠ ʧʣʦʜʦʚ ʙʦʷʨʳʰʥʠʢʘ ʦʪʣʠ-

ʯʘʶʪʩʷ ʙʦʣʝʝ ʨʘʟʚʠʪʦʡ ʠ ʨʘʚʥʦʤʝʨʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ, ʠʥʪʝʥʩʠʚʥʳʤ ʚʢʫʩʦʤ ʠ ʘʨʦʤʘʪʦʤ, ʧʦ-

ʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ 100 ʛ ʧʨʷʥʠʢʦʚ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʡ ʨʝʮʝʧʪʫʨʳ ʩʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʥʪʠʦʢʩʠʜʘʥʪʘʭ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ ʥʘ 22,6% [15, 16]. 

ɼʦʙʘʚʣʝʥʠʝ ʧʝʢʪʠʥʘ ʠʟ ʧʦʨʦʰʢʘ ʪʳʢʚʳ (0,1-0,2% ʢ ʤʘʩʩʝ ʤʫʢʠ) ʚ ʟʘʚʘʨʥʳʝ ʧʨʷʥʠʢʠ 

ʫʣʫʯʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʠʭ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʯʝʨʩʪʚʝʥʠʷ [17].  
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ʇʨʷʥʠʢʠ ʥʘ ʦʩʥʦʚʝ ʫʨʙʝʯʘ (ʧʝʨʝʪʸʨʪʳʭ ʚ ʧʘʩʪʫ ʩʝʤʷʥ ʣʴʥʘ), ʢʘʨʜʘʤʦʥʘ, ʢʦʨʠʮʳ ʠ 

ʩʫʰʸʥʦʛʦ ʠʤʙʠʨʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨ-

ʥʳʭ ʢʠʩʣʦʪ ʠ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ [18]. ɺ ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʫʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʨʷʥʠʢʘ ʟʘʚʘʨʥʦʛʦ ʧʨʝʜʣʦʞʝʥʘ ʩʦʝʚʘʷ ʦʢʘʨʘ (50% ʦʪ ʤʘʩʩʳ ʧʰʝʥʠʯʥʦʡ 

ʤʫʢʠ). ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 

62-73%, ʘ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ï ʥʘ 11-13%. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ ɽ ʧʨʷʥʠʢʠ ʫʜʦʚʣʝʪʚʦ-

ʨʷʶʪ ʩʫʪʦʯʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʘ 29%. ʇʨʷʥʠʢʠ ʩ ʤʫʢʦʡ ʠʟ ʩʦ-

ʝʚʦʡ ʦʢʘʨʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ ʧʦ ʚʢʫʩʫ, ʟʘʧʘʭʫ ʠ ʢʦʥʩʠʩʪʝʥ-

ʮʠʠ [24]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʪʨʝʥʜʘʤʠ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʧʨʷʥʠʯʥʳʭ ʠʟʜʝ-

ʣʠʡ ʷʚʣʷʶʪʩʷ ʧʨʠʜʘʥʠʝ ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʣʝʯʝʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ. ɺʳʙʦʨ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʷʥʠʢʦʚ ʩ ʧʦʥʠʞʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ, ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʚʠʪʘʤʠʥʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʷʥʠʯʥʳʭ ʠʟʜʝʣʠʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʫʣʫʯʰʠʪʴ ʠʭ ʧʦʪʨʝʙʠʪʝʣʴ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʤʫʢʠ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʧʨʦʜʣʠʪʴ ʩʨʦʢʠ ʩʦʭʨʘʥʝʥʠʷ ʩʚʝʞʝ-

ʩʪʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ. 
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Annotation. The article is devoted to the study of the quality of baked goods obtained us-

ing chickpea flour. We conducted a comparative analysis of the bakery properties of wheat flour 

with additives of different concentrations. The optimal percentage of chickpea flour in the recipe 

of bakery products was established by the pilot. With high drought resistance, pests, technologi-

cal potential, balanced amino acid composition, chickpeas can significantly contribute to the 

production of baked goods with a high content of high protein. 
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ʈʘʮʠʦʥʳ ʧʠʪʘʥʠʷ ʚʟʨʦʩʣʦʛʦ ʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠ-

ʢʠ, ʢʘʢ ʠ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ, ʩʝʛʦʜʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʝʬʠʮʠʪʦʤ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨ-

ʥʳʭ ʢʠʩʣʦʪ ʥʘ ʬʦʥʝ ʠʟʙʳʪʦʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʞʠʨʦʚ, ʚʳʨʘʞʝʥʥʳʤ ʜʝʬʠʮʠʪʦʤ 

ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʪʘʤʠʥʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʧʦʩʪʫʧʣʝʥʠʷ ʨʷʜʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʆʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʧʠʱʝʚʳʭ 

ʚʦʣʦʢʦʥ [2]. 

ʆʙʣʘʜʘʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʫʭʝ, ʚʨʝʜʠʪʝʣʷʤ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘ-

ʣʦʤ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʩʦʩʪʘʚʦʤ, ʥʫʪ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʫ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʥʦʮʝʥʥʦʛʦ ʙʝʣʢʘ 

[1]. 

ʇʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʩʨʝʜʠ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠ-

ʤʘʝʪ ʥʫʪ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝ ʚ ʭʣʝʙ 5% ʥʫʪʦʚʦʡ ʤʫʢʠ. ʈʝʮʝʧʪʫ-

ʨʘ ʙʘʪʦʥʘ çʉʪʫʜʝʥʯʝʩʢʠʡè ʩ ʜʦʙʘʚʣʝʥʠʝʤ 10% ʥʫʪʦʚʦʡ ʤʫʢʠ ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤ-

ʣʝʤʦʡ, ʧʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʜʦʩʪʫʧʥʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʶʪʩʷ ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ. ʆʙʱʝʠʟʚʝ-

ʩʪʥʦ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʨʪʥʦʩʪʠ ʤʫʢʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʙʝʣʢʦʚ ʩʥʠʞʘʝʪʩʷ. ɺ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʝ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʳʭ ʚʠʜʦʚ ʭʣʝʙʘ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 

ʚʩrʰʝʛʦ ʩʦʨʪʘ ʠ ʩʜʦʙʥʳʭ ʠʟʜʝʣʠʡ. ʇʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ, ʦʙʦ-

ʛʘʱʝʥʥʳʭ ʙʝʣʦʢʩʦʜʝʨʞʘʱʠʤʠ ʜʦʙʘʚʢʘʤʠ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʭ, ʧʦ-

ʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʠʭ ʫʯʸʥʳʭ. 

ʇʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʠʟ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ 

ʥʫʪ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʝʤʝʥʘʭ ʥʫʪʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 20,1 ʜʦ 32,4%. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʙʝʣʢʦʚ ʥʫʪʘ, ʯʪʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʦʙʦʛʘʱʝʥʠʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʊʘʢ, ʙʝʣʦʢ ʥʫʪʘ ʦʪʣʠʯʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʦʨʛʘ-

ʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʩʦʦʪʥʦʰʝʥʠʝʤ ʘʨʛʠʥʠʥʘ ʠ ʣʠʟʠʥʘ ï 1:1,6; ʠʟʦʣʝʡʮʠʥʘ ʠ ʣʝʡʮʠʥʘ ï 1:0,6; 

ʤʝʪʠʦʥʠʥʘ ʠ ʛʠʩʪʠʜʠʥʘ ï 1:0,5. ʇʦʵʪʦʤʫ ʠʟʜʝʣʠʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʫʪʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳ-

ʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʣʫʯʰʘʝʪʩʷ ʠ ʠʭ ʢʘʯʝʩʪʚʦ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ, ʧʦ-

ʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʫʪʦʚʦʡ ʤʫʢʠ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʫʩʪʘʥʦʚʠʪʴ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʮʝʥʪʘ ʥʫʪʦʚʦʡ ʤʫʢʠ ʚ ʨʝʮʝʧʪʫʨʝ ʭʣʝ-

ʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ; 

- ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʩʚʦʡʩʪʚ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʩ ʜʦʙʘʚ-

ʢʘʤʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ; 

- ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʝʝ ʩʳʨʴʝ: ʥʫʪʦʚʘʷ ʤʫʢʘ, ʧʰʝ-

ʥʠʯʥʘʷ ʤʫʢʘ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʬʠʨʤʳ çʄʘʢʬʘè ʠ ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʯʘʩʪʥʦʛʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʩʘʭʘʨ-ʧʝʩʦʢ, ʩʦʣʴ, ʜʨʦʞʞʝʚʘʷ ʩʫʩʧʝʥʟʠʷ, ʤʘʨʛʘʨʠʥ ʩʪʦʣʦ-

ʚʳʡ ʠ ʚʦʜʘ. ʊʝʩʪʦ ʛʦʪʦʚʠʣʦʩʴ ʙʝʟʦʧʘʨʥʳʤ ʩʧʦʩʦʙʦʤ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʙʳʣ ʧʨʦʠʟ-

ʚʝʜʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʧʨʦʙʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʳʧʝʯʢʠ. ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʦʪʣʠ-

ʯʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʨʝʮʝʧʪʫʨʝ ʥʫʪʦʚʦʡ ʤʫʢʠ: 5, 15 ʠ 25%. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʠ ʢʘʯʝʩʪʚʘ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʤʫʢʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝ-

ʪʦʜʠʢʝ ɻʆʉʊ 27839, ʢʠʩʣʦʪʥʦʩʪʠ ʭʣʝʙʘ ï ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ, çʩʠʣʫè ʧʰʝʥʠʯʥʦʡ 

ʤʫʢʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʨʝʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʪʝʩʪʘ. 

ʉʥʘʯʘʣʘ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʥʫʪʦʚʦʡ ʤʫʢʠ (ʚ ʨʝʮʝʧʪʫʨʝ ʩʦʜʝʨʞʘʣʦʩʴ 5, 15 ʠ 25%) ʥʘ 

ʢʘʯʝʩʪʚʦ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʝʝ ʢ ʧʰʝʥʠʯʥʦʡ ʤʫʢʝ ʚʳʩʰʝʛʦ ʩʦʨʪʘ 

çʄʘʢʬʘè. ʆʧʳʪʥʳʤ ʧʫʪʝʤ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʨʝʮʝʧʪʫʨʝ ʢʦʣʠʯʝʩʪʚʘ ʥʫ-

ʪʦʚʦʡ ʤʫʢʠ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʥʠʞʘʣʦʩʴ ʥʘ 10,4, 

25,6, 45,9%, ʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʧʦʚʳʰʘʣʦʩʴ ʥʘ 3, 9, 16% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 1). ʇʦ ʬʠ-

ʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʢʣʝʡʢʦʚʠʥʘ ʩʪʘʥʦʚʠʣʘʩʴ ʙʦʣʝʝ ʫʧʨʫʛʦʡ, ʪʘʢ ʢʘʢ ʙʝʣʢʠ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʦʪʥʦʩʷʪʩʷ ʢ ʛʣʦʙʫʣʠʥʘʤ ʠ ʘʣʴʙʫʤʠʥʘʤ, ʫ ʢʦʪʦʨʳʭ ʙʦʣʝʝ ʧʨʦʯʥʳʝ ʘʤʠʜʥʳʝ ʩʚʷʟʠ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʚʣʠʷʣʦ ʠ ʥʘ çʩʠʣʫè ʤʫʢʠ. ʇʦ ʨʝʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʢ ʩʠʣʴʥʳʤ 

ʦʪʥʦʩʷʪ ʦʙʨʘʟʮʳ, ʠʤʝʶʱʠʝ çʩʠʣʫè 280 ʝ. ʘ. ʠ ʙʦʣʝʝ [3]. 
 

ʊʘʙʣʠʮʘ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʭʣʝʙʦʧʝʢʘʨʥʦʛʦ ʩʳʨʴʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 
 

ɺʘʨʠʘʥʪ  

ʦʧʳʪʘ 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ 

ʢʣʝʡʢʦʚʠʥʳ, % 

ʂʘʯʝʩʪʚʦ ʩʳʨʦʡ  

ʢʣʝʡʢʦʚʠʥʳ, ʝʜ. ʀɼʂ 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ  

ʚ ʤʫʢʝ, % 

ʉʪʘʥʜʘʨʪ 33,6 76 14,60 

5% 30,1 78 15,08 

15% 25,0 68 15,90 

25% 18,2 59 16,90 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʝ ʩ 5% ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʨʝʮʝʧʪʫʨʝ ʥʫʪʦʚʦʡ ʤʫʢʠ 

çʩʠʣʘè ʤʫʢʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 66%, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʠ ʥʘ ʦʙʲʝʤʥʦʤ ʚʳʭʦʜʝ 

ʭʣʝʙʘ. 

ɿʘʤʝʩ ʪʝʩʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʪʝʩʪʦʤʝʩʠʣʴʥʦʡ ʤʘʰʠʥʝ; ʙʨʦʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʨʘʩ-

ʩʪʦʡʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30-32Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 85%; ʧʨʦ-

ʠʟʚʦʜʠʣʠ ʜʚʝ ʦʙʤʠʥʢʠ ʯʝʨʝʟ 60 ʠ 120 ʤʠʥ. ʦʪ ʥʘʯʘʣʘ ʙʨʦʞʝʥʠʷ. ɺʳʙʨʦʜʠʚʰʝʝ ʪʝʩʪʦ ʜʝʣʠ-

ʣʠ ʥʘ ʪʨʠ ʨʘʚʥʳʭ ʧʦ ʤʘʩʩʝ ʢʫʩʢʘ: ʧʝʨʚʳʝ ʜʚʘ ʧʦʤʝʱʘʣʠ ʚ ʩʤʘʟʘʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʤ ʤʘʩ-

ʣʦʤ ʬʦʨʤʳ, ʪʨʝʪʠʡ (ʢʨʫʛʣʳʡ) ï ʥʘ ʣʠʩʪ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʩʩʪʦʡʢʠ ʪʝʩʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ ʦʪʧʨʘʚʣʷʣʠ ʚ ʧʝʯʴ. ʇʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʚʳʧʝʯʢʠ ʬʦʨʤʦʚʦʛʦ ʭʣʝʙʘ 35-40 ʤʠʥ., ʧʦʜʦʚʦʛʦ ï 30-35 ʤʠʥ. 

ʆʢʨʘʩʢʘ ʢʦʨʦʢ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʫʪʦʚʦʡ ʤʫʢʠ (5 ʠ 15%) ʘʧʧʝ-

ʪʠʪʥʦʛʦ ʪʝʤʥʦ-ʟʦʣʦʪʠʩʪʦʛʦ ʮʚʝʪʘ; ʮʚʝʪ ʤʷʢʠʰʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʨʝʮʝʧʪʫʨʝ 5% 

ʥʫʪʦʚʦʡ ʤʫʢʠ ʩʚʝʪʣʳʡ, ʘ ʚ ʚʘʨʠʘʥʪʝ ʩ 25% ï ʞʝʣʪʦʚʘʪʳʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠ-

ʘʥʪʘʤʠ ʦʙʨʘʟʝʮ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʨʝʮʝʧʪʫʨʝ 5% ʥʫʪʦʚʦʡ ʤʫʢʠ ʠʤʝʝʪ ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʫʢ-

ʪʫʨʫ ʧʦʨʠʩʪʦʩʪʠ, ʣʫʯʰʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʷʢʠʰʘ ʠ ʠʥʪʝʥʩʠʚʥʦ ʚʳʨʘʞʝʥʥʳʡ ʧʨʠ-

ʷʪʥʳʡ ʭʣʝʙʥʳʡ ʘʨʦʤʘʪ ʠ ʚʢʫʩ (ʪʘʙʣ. 2). 
 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʭʣʝʙʘ 
 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʆʙʲʝʤʥʳʡ ʚʳʭʦʜ 

ʭʣʝʙʘ, ʩʤ
3
/100 ʛ 

ʤʫʢʠ 

ʋʜʝʣʴʥʳʡ ʦʙʲʝʤ 

ʭʣʝʙʘ, ʩʤ
3
/100 ʛ 

ʌʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ 

ʧʦʜʦʚʦʛʦ ʭʣʝʙʘ 

(H:D) 

ʂʠʩʣʦʪʥʦʩʪʴ 

ʭʣʝʙʘ, ʛʨʘʜ. 

ʉʪʘʥʜʘʨʪ 374,6 299,6 0,33 3,0 

5% 488,7 333,4 0,40 3,0 

15% 477,6 281,2 0,40 5,1 

25% 404,2 215,4 0,35 6,1 
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ɿʘʤʝʰʝʥʥʦʝ ʪʝʩʪʦ. ʚ 1, 2 ʠ 3 ʚʘʨʠʘʥʪʘʭ ʧʦ ʢʦʥʩʠʩʪʝʥʮʠʠ ʩʣʘʙʦʝ, ʧʦ ʩʪʝʧʝʥʠ ʩʫʭʦʩʪʠ 

ï ʤʘʞʫʱʝʝʩʷ, ʣʠʧʢʦʝ ʢ ʨʫʢʘʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ. ʈʘʟʜʝʣʢʫ ʪʝʩʪʘ ʠ ʚʳʧʝʯʢʫ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ 

ʤʝʪʦʜʠʢʝ ʧʨʦʙʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʳʧʝʯʢʠ. ɺʳʰʝ ʛʦʚʦʨʠʣʦʩʴ ʦ ʧʦʚʳʰʝʥʥʦʡ ʙʝʣʢʦʚʦʡ 

ʮʝʥʥʦʩʪʠ ʥʫʪʦʚʦʡ ʤʫʢʠ, ʧʦʵʪʦʤʫ ʨʝʰʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʮʝʧʪʫʨʫ ʙʘʪʦʥʘ ʩ ʝʸ ʜʦʙʘʚʣʝʥʠʝʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʙʳʣ ʚʟʷʪ ʙʘʪʦʥ çʉʪʫʜʝʥʯʝʩʢʠʡè ʧʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʝʮʝʧʪʫʨʝ 

(ɻʆʉʊ 7127-78); ʨʘʩʩʯʠʪʘʣʠ ʨʘʩʭʦʜ ʩʳʨʴʷ ʥʘ ʟʘʤʝʩ ʪʝʩʪʘ ʜʣʷ ʩʪʘʥʜʘʨʪʘ, ʫʯʠʪʳʚʘʷ ʚʣʘʞ-

ʥʦʩʪʴ, ʟʘʜʘʥʥʫʶ ʤʘʩʩʫ ʤʫʢʠ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʝʮʝʧʪʫʨʳ (ʪʘʙʣ. 3). 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʥʫʪʦʚʦʡ ʤʫʢʠ (5 ʠ 10%), ʚ ʫʣʫʯʰʝʥʥʦʡ 

ʨʝʮʝʧʪʫʨʝ ʧʦʚʳʰʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ-ʧʝʩʢʘ ʜʦ 5% ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ. 

ɿʘʤʝʩ ʪʝʩʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʙʝʟʦʧʘʨʥʳʤ ʩʧʦʩʦʙʦʤ; ʙʨʦʞʝʥʠʝ ʚ ʨʘʩʩʪʦʡʥʦʤ ʰʢʘʬʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 28-30Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 80-85%. ɻʦʪʦʚʦʝ ʪʝʩʪʦ ʦʢʨʫʛʣʷ-

ʣʠ, ʬʦʨʤʦʚʘʣʠ ʠ ʦʪʧʨʘʚʣʷʣʠ ʥʘ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʨʘʩʩʪʦʡʢʫ ʧʨʠʤʝʨʥʦ ʥʘ 40-50 ʤʠʥ. ʇʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʝʯʢʠ ï 19-22 ʤʠʥ [4]. 
 

ʊʘʙʣʠʮʘ 3 ï ʈʘʩʭʦʜ ʩʳʨʴʷ ʥʘ ʟʘʤʝʩ ʪʝʩʪʘ ʜʣʷ ʙʘʪʦʥʘ çʉʪʫʜʝʥʯʝʩʢʠʡè 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʩʳʨʴʷ 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʳʨʴʷ, ʛ 

ɺʣʘʞʥʦʩʪʴ 

ʩʳʨʴʷ, % 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ ʚ ʩʳʨʴʝ, 

% 

ʄʘʩʩʘ, ʛ 

ʩʫʭʠʭ  

ʚʝʱʝʩʪʚ 
ʚʣʘʛʠ 

ʄʫʢʘ ʧʰʝʥʠʯʥʘʷ 

ʭʣʝʙʦʧʝʢʘʨʥʘʷ + 

ʥʫʪʦʚʘʷ ʤʫʢʘ 

285 (270) + 

15 (30) 
14,5 85,5 256,5 43,5 

ɼʨʦʞʞʝʚʘʷ ʩʫʩ-

ʧʝʥʟʠʷ 
3 93,75 6,25 0,187 2,813 

ʉʦʣʴ 15 0,15 99,85 14,98 0,02 

ʉʘʭʘʨ-ʧʝʩʦʢ 4,5 5 95 4,27 0,23 

ʄʘʨʛʘʨʠʥ 13,5 84 16 2,16 11,34 

ʀʪʦʛʦ 336 ï ï 278,1 57,9 

ɺʦʜʘ 151,9 100 ï ï 151,9 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 4, ʚ ʚʘʨʠʘʥʪʘʭ ʩ 5 ʠ 10% ʥʫʪʦʚʦʡ ʤʫʢʠ ʥʝ ʫʭʫʜʰʠʣʦʩʴ ʢʘʯʝʩʪʚʦ 

ʙʘʪʦʥʘ. 
 

ʊʘʙʣʠʮʘ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʙʘʪʦʥʘ çʉʪʫʜʝʥʯʝʩʢʠʡè 

 

ʇʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ 

ʭʣʝʙʘ 

ʉʪʘʥʜʘʨʪ ï  

ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ 

ʨʝʮʝʧʪʫʨʘ 

ʉ ʜʦʙʘʚʣʝʥʠʝʤ 5% 

ʥʫʪʦʚʦʡ ʤʫʢʠ 

ʉ ʜʦʙʘʚʣʝʥʠʝʤ 10% 

ʥʫʪʦʚʦʡ ʤʫʢʠ 

ʆʢʨʘʩʢʘ ʢʦʨʢʠ 5 5 5 

ʉʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʨʢʠ 
5 4 5 

ʎʚʝʪ ʤʷʢʠʰʘ 10 10 8 

ʉʪʨʫʢʪʫʨʘ ʧʦʨʠʩʪʦʩʪʠ 6 6 7,5 

ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʤʷʢʠʰʘ 
7,5 10 10 

ɸʨʦʤʘʪ ʭʣʝʙʘ 10 12,5 12,5 

ɺʢʫʩ 12,5 12,5 12,5 

ʈʘʟʞʝʚʳʚʘʝʤʦʩʪʴ ʤʷ-

ʢʠʰʘ 
5 5 5 

ʀʪʦʛʦ 61,0 65,0 65,5 

 

ɺ ʚʘʨʠʘʥʪʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 10% ʥʫʪʦʚʦʡ ʤʫʢʠ ʦʥ ʠʤʝʣ ʘʧʧʝʪʠʪʥʫʶ ʛʣʷʥʮʝʚʫʶ ʢʦʨʦʯ-

ʢʫ, ʧʨʠʷʪʥʳʡ ʘʨʦʤʘʪ, ʛʘʨʤʦʥʠʯʥʳʡ ʚʢʫʩ. ʇʦʵʪʦʤʫ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʛʫʩʪʘʮʠʠ ʙʘʪʦʥ çʉʪʫ-
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ʜʝʥʯʝʩʢʠʡè ʩ ʜʦʙʘʚʣʝʥʠʝʤ 10% ʥʫʪʦʚʦʡ ʤʫʢʠ ʧʦʣʫʯʠʣ ʥʘʠʚʳʩʰʫʶ ʦʮʝʥʢʫ ʠ ʙʳʣ ʨʝʢʦ-

ʤʝʥʜʦʚʘʥ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʫʪʦʚʦʡ ʤʫʢʠ ʚ ʨʝʮʝʧʪʫʨʝ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʳʨʦʡ 

ʢʣʝʡʢʦʚʠʥʳ ʚ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ, ʥʦ ʧʦʚʳʰʘʝʪ ʧʨʠ ʵʪʦʤ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ; 

- ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ çʩʠʣʳè ʤʫʢʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 5% ʥʫʪʦʚʦʡ ʤʫʢʠ 

(ʪʘʙʣ. 1), ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ çʩʠʣʳè 

ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ; ʜʦʙʘʚʣʝʥʠʝ ʥʫʪʦʚʦʡ ʤʫʢʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 5, 10% ʥʝ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ 

çʩʣʘʙʦʡè ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ (ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʘ >120 ʝʜ. ʀɼʂ); 

- ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʫʪʦʚʦʡ ʤʫʢʠ ʜʦ 15-20% ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʘʨʦʤʘʪʝ ʠ ʚʢʫʩʝ ʭʣʝʙʘ; 

- ʜʦʙʘʚʣʝʥʠʝ 5% ʥʫʪʦʚʦʡ ʤʫʢʠ ʚ ʭʣʝʙ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ; 

- ʨʝʮʝʧʪʫʨʘ ʙʘʪʦʥʘ çʉʪʫʜʝʥʯʝʩʢʠʡè ʩ ʜʦʙʘʚʣʝʥʠʝʤ 10% ʥʫʪʦʚʦʡ ʤʫʢʠ ʦʢʘʟʘʣʘʩʴ 

ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ, ʧʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʤ ʝʝ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨ-

ʚʦʚ. ʅʘ ʦʩʥʦʚʝ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ 

ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʛ. ʅʘʣʴʯʠʢʘ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʦʚʦʱʥʳʝ ʢʦʥʩʝʨʚʳ ʚ ʪʝ-

ʯʝʥʠʝ ʛʦʜʘ.  
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Annotation. The article is devoted to the peculiarities of the Russian market of canned 

vegetables. On the basis of marketing research and analysis of the assortment of canned vegeta-
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bles in the retail trade network of Nalchik, recommendations have been developed on the forma-

tion of a competitive assortment and stable demand for canned vegetables throughout the year. 
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marketing research. 

 

 

ʆʚʦʱʥʳʝ ʢʦʥʩʝʨʚʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ 

ʦʚʦʱʝʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʰʠʨʦʢʠʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ, 

ʩʦʭʨʘʥʥʦʩʪʴʶ ʢʘʯʝʩʪʚʘ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ (ʥʝ ʤʝʥʝʝ 6 ʤʝʩ.).  

ɸʩʩʦʨʪʠʤʝʥʪ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚʢʣʶʯʘʝʪ ʤʘʨʠʥʘʜʳ, ʦʚʦʱʠ ʚ ʟʘʣʠʚʢʝ, ʟʘʢʫʩʦʯʥʳʝ 

ʠ ʦʙʝʜʝʥʥʳʝ ʢʦʥʩʝʨʚʳ, ʦʚʦʱʠ ʚ ʩʠʨʦʧʝ, ʦʚʦʱʥʳʝ ʜʝʩʝʨʪʳ, ʢʦʤʧʦʪʳ, ʢʦʥʬʠʪʶʨʳ, ʜʞʝʤʳ, 

ʚʘʨʝʥʴʝ ʠ ʩʦʫʩʳ. ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʢ ʠʩʭʦʜʥʦʤʫ ʩʳʨʴʶ ʧʦ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʦʨ-

ʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʷʚʣʷʶʪʩʷ ʥʘʪʫʨʘʣʴʥʳʝ ʦʚʦʱʥʳʝ ʢʦʥʩʝʨʚʳ. ɼʣʷ ʜʝʪʩʢʦʛʦ 

ʧʠʪʘʥʠʷ ʧʨʦʠʟʚʦʜʷʪ ʢʦʥʩʝʨʚʳ ʠʟ ʪʦʥʢʦ ʠʟʤʝʣʴʯʸʥʥʳʭ ʦʪʙʦʨʥʳʭ ʦʚʦʱʝʡ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʩʦʭʨʘʥʝʥʠʝʤ ʚʠʪʘʤʠʥʦʚ. ʊʨʝʥʜʦʤ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʦʚʦʱʥʳʭ 

ʢʦʥʩʝʨʚʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʩ ʜʦʙʘʚʣʝʥʠʝʤ ɹɸɺ, ʚʠʪʘʤʠʥʦʚ, ʤʠʢʨʦʵʣʝʤʝʥ-

ʪʦʚ), ʜʣʷ ʜʠʘʙʝʪʠʯʝʩʢʦʛʦ (ʦʙʦʛʘʱʝʥʠʝ ʙʝʣʢʦʤ) ʠ ʛʝʨʦʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ.  

ʈʦʩʩʠʡʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʨʦʩʪʦʤ. 

ɺ ʨʘʩʯʸʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʧʦʪʨʝʙʣʝʥʠʝ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʥʘ 25-30% [1] ʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 1600 ʤʣʥ. ʫʩʣ. ʙʘʥʦʢ. ɼʣʷ ʮʝʥ ʥʘ ʦʚʦʱʥʳʝ ʢʦʥ-

ʩʝʨʚʳ ʭʘʨʘʢʪʝʨʥʘ ʚʳʨʘʞʝʥʥʘʷ ʩʝʟʦʥʥʦʩʪʴ (ʩʥʠʞʝʥʠʝ ʮʝʥ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠ ʧʦʚʳʰʝʥʠʝ ï 

ʚ ʟʠʤʥʠʡ) [2]. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2019 ʛ. ʦʙʲʝʤ ʠʤʧʦʨʪʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʜʝʥʝʞʥʦʤ ʚʳ-

ʨʘʞʝʥʠʠ ʩʦʩʪʘʚʠʣ 14% ʦʪ ʦʙʱʝʛʦ ʦʙʲʸʤʘ. ʅʘʠʙʦʣʴʰʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʤʧʦʨʪʘ ʭʘʨʘʢʪʝʨ-

ʥʘ ʜʣʷ ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʤʘʨʠʥʦʚʘʥʥʳʭ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ. ɺ ʩʪʨʫʢʪʫʨʝ ʠʤʧʦʨʪʘ ʥʘʪʫʨʘʣʴ-

ʥʳʭ ʢʦʥʩʝʨʚʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʩʣʘʜʢʘʷ ʢʫʢʫʨʫʟʘ (30%, ʤʘʩʣʠʥʳ / ʦʣʠʚʢʠ (28%), ʟʝʣʸʥʳʡ ʛʦ-

ʨʦʰʝʢ (25%). ʆʩʥʦʚʥʳʝ ʠʤʧʦʨʪʸʨʳ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ ʈʦʩʩʠʠ - 

ʂʠʪʘʡ, ʀʩʧʘʥʠʷ, ʇʦʣʴʰʘ, ʅʠʜʝʨʣʘʥʜʳ, ʀʥʜʠʷ, ɺʝʥʛʨʠʷ, ɺʴʝʪʥʘʤ, ɹʝʣʦʨʫʩʩʠʷ ʠ ɻʝʨʤʘʥʠʷ. 

ʅʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 80% ʧʦʩʪʘʚʦʢ [3]. ʆʚʦʱʥʳʝ ʢʦʥʩʝʨʚʳ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʧʦʧʫʣʷʨʥʳ ʚ ʂʘʟʘʭʩʪʘʥʝ, ɹʝʣʦʨʫʩʩʠʠ ʠ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ ʧʨʠʭʦ-

ʜʠʪʩʷ ʦʢʦʣʦ 80% ʚʩʝʛʦ ʵʢʩʧʦʨʪʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ [4]. 

ʈʦʩʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʦʙʫʩʣʦʚʣʝʥ ʟʥʘʯʠʪʝʣʴʥʦʡ ʟʘ-

ʚʠʩʠʤʦʩʪʴʶ ʦʪ ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʩʳʨʴʷ. ʇʦʚʳʰʝʥʠʝ ʮʝʥ ʥʘ ʦʚʦʱʥʳʝ ʢʦʥʩʝʨʚʳ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝʤ ʧʨʝʜʣʦʞʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʤʝʞʩʝʟʦʥʥʳʡ ʧʝʨʠʦʜ 

ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʝʛʦ ʚʦʩʧʦʣʥʝʥʠʷ ʩ ʫʯʸʪʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʦʥʪʨʩʘʥʢʮʠʡ [5].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ ʪʳʩʷʯʠ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʦʚʦʱʝʡ. ʅʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʧʨʠ-

ʭʦʜʠʪʩʷ ʥʘ ʖʌʆ (43%), ʎʝʥʪʨʘʣʴʥʳʡ ʌʆ (40%) ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʌʆ (7%) [6]. ʂʨʫʧ-

ʥʝʡʰʠʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʷʚʣʷʶʪʩʷ çɹʦʥʜʶʵʣʴ-

ʂʫʙʘʥʴè, çʕʨʢʦʥʧʨʦʜʫʢʪè, çʇʨʦʤʢʦʥʩʝʨʚʳè, çʂʦʥʩʝʨʚʩʫʰʧʨʦʜè, çɼʷʜʷ ɺʘʥʷ ʊʨʝʡʜʠʥʛè 

ʠ çʂʫʙʘʥʩʢʠʝ ʢʦʥʩʝʨʚʳè. ʋʜʝʣʴʥʳʡ ʚʝʩ ʢʦʤʧʘʥʠʠ ɹʦʥʜʶʵʣʴ ʚ ʩʝʛʤʝʥʪʝ ʢʦʥʩʝʨʚʠʨʦʚʘʥ-

ʥʳʭ ʦʚʦʱʝʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʧʷʪʥʘʜʮʘʪʠ ʧʨʦʮʝʥʪʦʚ [3]. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪ-

ʚʫʶʱʠʤ ʨʘʟʚʠʪʠʶ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ, ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʩʪʘʙʠʣʴʥʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʠ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʘʩʩʦʨʪʠʤʝʥʪʝ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʘʪʫʨʘʣʴʥʦʤ 

ʚʳʨʘʞʝʥʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʚʦʱʠ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʝ ʙʝʟ ʫʢʩʫʩʘ (60%), ʚ ʪ.ʯ. ʟʝʣʸʥʳʡ ʛʦ-

ʨʦʰʝʢ, ʢʫʢʫʨʫʟʘ, ʦʣʠʚʢʠ / ʤʘʩʣʠʥʳ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʤʘʨʠʥʦʚʘʥʥʳʭ ʦʚʦʱʝʡ 25%, ʟʘʢʫʩʦʯ-

ʥʳʭ ʦʢʦʣʦ 17%. ʇʦ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʦʚʦʱʝʡ ʧʨʠ ʫʩʣʦʚʠʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩʧʦʩʦʙʝʥ 

ʦʙʝʩʧʝʯʠʪʴ ʨʦʩʪ ʨʳʥʢʘ ʚ ʜʘʥʥʦʤ ʩʝʛʤʝʥʪʝ ʜʦ 115% [4]. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʦʡ ʩʝ-

ʪʠ ʛ. ʅʘʣʴʯʠʢʘ (ʥʘ ʧʨʠʤʝʨʝ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʛʘʩʪʨʦʥʦʤʦʚ ʠ ʩʫʧʝʨʤʘʨʢʝʪʦʚ) ʦʪʤʝʯʝʥʦ ʧʨʝ-

ʦʙʣʘʜʘʥʠʝ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ ʥʘʪʫʨʘʣʴʥʳʭ (38,2%) ʠ ʟʘʢʫʩʦʯʥʳʭ (30,5%) ʢʦʥʩʝʨ-

ʚʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ ʢʦʥʩʝʨʚʦʚ ʜʣʷ ʜʝʪʩʢʦʛʦ 

ʧʠʪʘʥʠʷ (3,7%) ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠʭ ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʘʤʘʷ ʚʳʩʦʢʘʷ (ʨʠʩ. 1).  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʛ. ʅʘʣʴʯʠʢʘ, % 

  

ɸʩʩʦʨʪʠʤʝʥʪ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʤʠ ʪʦʨʛʦʚʳʤʠ ʤʘʨʢʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʠ 

ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠʤʝʝʪ ʧʨʦʜʫʢʮʠʷ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ çBonduelleè, çHienzè, çʇʠʢʘʥʪʘè, 

çʉʢʘʪʝʨʪʴ-ʉʘʤʦʙʨʘʥʢʘè ʠ çɼʷʜʷ ɺʘʥʷè (ʨʠʩ. 2). 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʋʜʝʣʴʥʳʡ ʚʝʩ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ ʚ ʘʩʩʦʨʪʠʤʝʥʪʝ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ,  

ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʛ. ʅʘʣʴʯʠʢʘ, % 

 

ɸʥʘʣʠʟ ʩʧʨʦʩʘ ʥʘ ʦʚʦʱʥʳʝ ʢʦʥʩʝʨʚʳ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʨʘʞʝʥʥʦʡ 

ʩʝʟʦʥʥʦʩʪʴʶ. ʄʘʢʩʠʤʫʤ ʩʧʨʦʩʘ ʠ ʦʙʲʸʤʦʚ ʧʨʦʜʘʞ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʝ-

ʢʘʙʨʴ-ʤʘʨʪ ʠ ʥʦʷʙʨʴ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʤ ʮʝʥ ʥʘ ʩʚʝʞʠʝ ʦʚʦʱʠ. ʄʠʥʠʤʫʤ ʩʧʨʦʩʘ ʠ ʦʙʲy-

ʤʦʚ ʧʨʦʜʘʞ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʶʥʴ-ʩʝʥʪʷʙʨʴ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ 

ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʩʧʨʦʩ ʩʪʘʙʠʣʝʥ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ (ʟʝʣʸʥʳʡ ʛʦʨʦʰʝʢ, ʬʘʩʦʣʴ, ʢʫʢʫʨʫʟʘ, 

ʦʚʦʱʥʘʷ ʠʢʨʘ) (ʨʠʩ. 3). 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʡ 

(19,5%), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʥʦʪʳ ʠ 

ʰʠʨʦʪʳ. ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʘʩʩʦʨʪʠʤʝʥʪʘ (ʧʨʠ ʫʩʣʦ-

ʚʠʠ 100% ʰʠʨʦʪʳ, ʧʦʣʥʦʪʳ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ) ʚ 3 ʨʘʟʘ ʚʳʰʝ ʬʘʢʪʠʯʝʩʢʦʛʦ 
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(57,5%). ɸʥʘʣʠʟ ʘʩʩʦʨʪʠʤʝʥʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʩʩʦʨʪʠʤʝʥʪʥʦʡ 

ʧʦʣʠʪʠʢʠ ʤʘʛʘʟʠʥʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ.  

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʆʙʲʝʤ ʧʨʦʜʘʞ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʩʨʝʜʥʝʝ ʧʦ ʤʘʛʘʟʠʥʘʤ, % 

 

ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʥʦʡ ʧʦʣʠʪʠʢʠ ʤʘʛʘʟʠʥʘ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʤʘʨʢʝ-

ʪʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʫʪʸʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 230 ʧʦʢʫʧʘʪʝʣʝʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦ-

ʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʪʨʝʥʜʳ ʧʦʢʫʧʘʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ:  

1) ʚ ʘʩʩʦʨʪʠʤʝʥʪʝ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʸʪʩʷ ʟʘʢʫʩʦʯʥʳʤ ʢʦʥʩʝʨʚʘʤ 

(ʦʚʦʱʥʘʷ ʠʢʨʘ), ʘ ʪʘʢʞʝ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʤ ʟʝʣʸʥʦʤʫ ʛʦʨʦʰʢʫ, ʬʘʩʦʣʠ, ʩʣʘʜʢʦʡ ʢʫʢʫʨʫʟʝ, 

ʚ ʛʨʫʧʧʝ ʤʘʨʠʥʘʜʦʚ ʩʪʘʙʠʣʴʥʳʤ ʩʧʨʦʩʦʤ ʧʦʣʴʟʫʶʪʩʷ ʢʘʧʫʩʪʘ, ʪʦʤʘʪʳ ʠ ʦʛʫʨʮʳ, ʚ ʛʨʫʧʧʝ 

ʛʨʠʙʥʳʭ ʢʦʥʩʝʨʚʦʚ ï ʛʨʠʙʳ ʤʘʨʠʥʦʚʘʥʥʳʝ ʠ ʥʘʪʫʨʘʣʴʥʳʝ;  

2) ʛʣʘʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʚʳʙʦʨʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʧʨʠ ʧʦʢʫʧʢʝ ʷʚʣʷʶʪʩʷ ʮʝʥʘ, 

ʩʦʩʪʘʚ ʠ ʪʦʨʛʦʚʘʷ ʤʘʨʢʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ; 

3) ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʙʨʝʥʜʳ çBonduelleè, çɻʨʠʥ ʈʵʡè, ç6 ʩʦʪʦʢè ʠ çɼʷʜʷ ɺʘʥʷè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʝʟʦʥ-

ʥʦʩʪʴʶ, ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɼʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ 

ʭʘʨʘʢʪʝʨʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʦʙʲʸʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʟʘ 

ʩʯʸʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʦʚʦʱʝʢʦʥʩʝʨʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʉʂʌʆ ʠ 

ʖʌʆ. ɸʩʩʦʨʪʠʤʝʥʪ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʛ. 

ʅʘʣʴʯʠʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʰʠʨʦʪʳ, ʧʦʣʥʦʪʳ, ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ, ʦʙʥʦʚʣʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʘʨʠʥʘʜʦʚ ʠ ʛʨʠʙʥʳʭ 

ʢʦʥʩʝʨʚʦʚ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʧʫʪʸʤ ʧʨʦʚʝʜʝʥʠʷ ʘʢʮʠʡ çʩʢʠʜʢʘè ʥʘ ʜʦʨʦʛʠʝ ʦʚʦʱʥʳʝ 

ʢʦʥʩʝʨʚʳ ʠ ʥʘ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʥʠʟʢʦʛʦ ʩʧʨʦʩʘ. ʅʝʤʘʣʦʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʧʦʚʳʰʝʥʠʷ ʩʧʨʦʩʘ ʠ ʝʛʦ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʩʩʦʨʪʠʤʝʥ-

ʪʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʥʠʟʢʦ- ʠ ʩʨʝʜʥʝʙʶʜʞʝʪʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ, 

ʫʯʸʪ ʩʝʟʦʥʥʦʩʪʠ ʩʧʨʦʩʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʪʦʚʘʨʥʳʝ ʧʦʟʠʮʠʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʦʚʘʨʥʳʭ ʟʘ-

ʧʘʩʦʚ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ȶȦȭȪȫȱ IV 
 

ȮȳȬȫȳȫȶȳȴȫ ȴȧȫȷȵȫȽȫȳȮȫ ȮȳȳȴȨȦȼȮȴȳȳȴȩȴ  
ȶȦȭȨȮȸȮɅ ȦȩȶȴȵȶȴȲɁȾȱȫȳȳȴȩȴ  

ȰȴȲȵȱȫȰȷȦ ȶȴȷȷȮȮ 
 

 

 

ʋɼʂ 631.558.1 

 

ɸʅɸʃʀɿ ʀʉʉʃɽɼʆɺɸʅʀʁ ʇʆ ʕʌʌɽʂʊʀɺʅʆʄʋ ʀʉʇʆʃʔɿʆɺɸʅʀʖ 

ʉʈɽɼʉʊɺ ɼʃʗ ʋɹʆʈʂʀ ʀ ʊʈɸʅʉʇʆʈʊʀʈʆɺʂʀ ʇʃʆɼʆɺ 

 

ɹʘʣʢʘʨʦʚ ʈʫʩʣʘʥ ɸʩʣʘʥʙʠʝʚʠʯ, ʜ.ʪ.ʥ.,  

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ  

ʠ ʨʝʤʦʥʪʘ ʤʘʰʠʥ ʚ ɸʇʂè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ  

rus.balkarov.52@mailru 

ʏʝʯʝʥʦʚ ʄʫʭʘʜʠʥ ʄʘʣʠʣʦʚʠʯ, ʢ.ʪ.ʥ., 

 ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ  

ʠ ʨʝʤʦʥʪʘ ʤʘʰʠʥ ʚ ɸʇʂè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ  

ʉʘʙʘʥʯʠʝʚʘ ʌʘʨʠʜʘʈʘʰʠʜʦʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

çʕʢʩʧʣʫʘʪʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʢʦʤʧʣʝʢʩʦʚè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ  

ɹʘʣʢʘʨʦʚ ɸʣʠʤ ʈʫʩʣʘʥʦʚʠʯ, ʤʘʛʠʩʪʨʘʥʪ  

1 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 35.04.06 çɸʛʨʦʠʥʞʝʥʝʨʠʷè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ  

 

ɸʥʥʦʪʘʮʠʷ. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʣʘʥʘʤʠ ʨʘʟʚʠʪʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʚ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʟʘʛʦʪʦʚʢʠ 

ʧʣʦʜʦʚ ʢʘʢ ʚʘʞʥʦʡ ʩʪʘʪʴʠ ʧʨʠʪʦʢʘ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʚ ʨʝʩʧʫʙʣʠʢʫ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʤʝʥʝʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʦʩ-

ʪʘʝʪʩʷ ʫʙʦʨʢʘ ʚ ʦʙʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʦʮʝʩʩ ʩʥʷʪʠʷ 

ʬʨʫʢʪʦʚ ʩ ʜʝʨʝʚʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠʤ ʘʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ 

ʧʦ ʫʙʦʨʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʣʦʜʦʚ 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʨʘʙʦʪʳ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʙʦʨʦʯʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʛʦʨʥʦʤ ʠ ʧʨʝʜʛʦʨʥʦʤ ʩʘʜʦʚʦʜʩʪʚʝ ʂɹʈ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘ-

ʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʛʦ ʠ 

ʧʨʝʜʛʦʨʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ ʦʪʜʝʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʩ 

ʫʯʸʪʦʤ ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʥʮʠʧ ʟʚʝʥʴʝʚʦʡ ʠʣʠ ʙʨʠʛʘʜ-

ʥʦʡ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʦʨʥʦʝ ʠ ʧʨʝʜʛʦʨʥʦʝ ʩʘʜʦʚʦʜʩʪʚʦ, ʩʨʝʜʩʪʚʘ 

ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʫʙʦʨʢʠ ʧʣʦʜʦʚ. 
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ɸnnotation. The long-term plans for the development of horticulture in the Kabardino-

Balkarian Republic provide for a significant increase in the volume of harvesting fruits as an 

important item of the inflow of funds into the republic. One of the ways to solve this problem is to 

intensify gardening through the widespread introduction of modern means of mechanization. 

Today, harvesting remains the least mechanized in the general technology of fruit production, 

especially the process of removing fruit from a tree. Based on this, it is necessary to analyze the 

relevant scientific works on harvesting and transporting fruits. 

The article analyzes the work on the effective use of harvesting vehicles in mountain and 

foothill gardening of the KBR. The obtained results of these studies cannot be directly applied in 

the conditions of mountain and foothill gardening. However, individual principles and methods 

can be applied in a localized manner. It should be noted that the principle of the link or team 

form of labor organization can be effective in mountainous and foothill conditions. 

Key words: research analysis, mountain and foothill gardening, means for transporting 

and harvesting fruits. 

 

 

ɺ ʜʘʣʴʥʝʡʰʠʭ ʧʣʘʥʘʭ ʨʘʟʚʠʪʠʷ ʧʨʝʜʛʦʨʥʦʛʦ ʠ ʛʦʨʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʚ ʂɹʈ ʦʪʤʝʯʘʝʪ-

ʩʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤʳ ʟʘʛʦʪʦʚʢʠ ʬʨʫʢʪʦʚ ʜʣʷ ʧʨʠʪʦʢʘ ʬʠʥʘʥ-

ʩʦʚʳʭ ʩʨʝʜʩʪʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʚʘʞʥʦʡ ʟʘʜʘʯʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ 

ʩʘʜʦʚʦʜʩʪʚʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʥʘʠʤʝʥʝʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʦʩʪʘʝʪʩʷ ʫʙʦʨʢʘ ʚ ʦʙʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʚ, 

ʦʩʦʙʝʥʥʦ ʧʨʦʮʝʩʩ ʩʥʷʪʠʷ ʬʨʫʢʪʦʚ ʩ ʜʝʨʝʚʘ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʚʫʤʷ ʬʘʢʪʦ-

ʨʘʤʠ: ʩʣʦʞʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʙʦʪʳ ʚ ʛʦʨʥʳʭ ʩʘʜʘʭ; ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʩʲʸʤʘ ʧʣʦʜʦʚ 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʨʝʙʫʝʤʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʧʣʦʜʦʚ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠʟ-

ʟʘ ʯʨʝʟʤʝʨʥʦʛʦ ʪʨʘʚʤʠʨʦʚʘʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʠʟʣʦʞʝʥʥʳʤ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ 

ʫʙʦʨʢʠ ʬʨʫʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʛʦ ʠ ʛʦʨʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʝʦʙʭʦ-

ʜʠʤ ʘʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʫʙʦʨʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʣʦʜʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʩʧʦʩʦʙʘ ʫʙʦʨʢʠ ʬʨʫʢʪʦʚ: ʨʫʯʥʦʡ, 

ʧʦʣʫʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʨʫʯʥʦʡ ʩʧʦʩʦʙ ʫʙʦʨʢʠ, ʢʦʪʦʨʳʡ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʪʨʝʙʫʝʤʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʧʣʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʚ ʦʩʥʦʚʥʦʤ 
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ʧʨʠʤʝʥʷʶʪ ʩʨʝʜʩʪʚʘ ʤʘʣʦʡ ʤʝʭʘʥʠʟʘʮʠʠ. ʉʶʜʘ ʚʭʦʜʠʪ ʨʘʟʣʠʯʥʳʝ ʣʝʩʪʥʠʮʳ, ʘ ʪʘʢʞʝ ʧʦʜ-

ʩʦʙʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʢʦʨʟʠʥʳ ʚʸʜʨʘ, ʩʫʤʢʠ ʠ ʪ.ʜ), ʚʢʣʶʯʘʷ ʧʣʦʜʦʩʲʸʤʥʠ-

ʢʠ, ʧʣʦʜʦʩʧʫʩʢʠ, ʷʱʠʢʠ, ʧʦʜʜʦʥʳ ʠ ʢʦʥʪʝʡʥʝʨʳ. 

ʇʨʠ ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʯʠʪʘʝʪʩʷ ʟʚʝʥʴʝʚʘʷ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʫʜʘ. ʇʨʠ ʵʪʦʡ ʬʦʨʤʝ ʫʨʦʞʘʡ ʧʣʦʜʦʚ ʫʙʠʨʘʝʪ ʟʚʝʥʦ ʠʟ ʯʝʪʳʨʝʭ ʯʝʣʦʚʝʢ. ʇʨʠ ʢʦʪʦʨʦʤ 

ʦʜʠʥ ʨʘʙʦʯʠʡ ʩʥʠʤʘʝʪ ʧʣʦʜʳ ʩ ʥʠʞʥʝʛʦ ʷʨʫʩʘ ʜʦ ʚʳʩʦʪʳ 2 ʤ, ʚʪʦʨʦʡ ʨʘʙʦʯʠʡ ʩʥʠʤʘʝʪ 

ʧʣʦʜʳ ʜʦ 1,5 ʤʝʪʨʘ ʩ ʧʦʤʦʱʴʶ ʩʘʜʦʚʦʛʦ ʩʪʦʣʘ ʠʣʠ ʤʘʣʦʡ ʣʝʩʪʥʠʮʳ, ʘ ʪʨʝʪʠʡ ʨʘʙʦʯʠʡ 

ʩʥʠʤʘʝʪ ʧʣʦʜʳ ʩ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʜʝʨʝʚʘ, ʧʦʣʴʟʫʷʩʴ ʣʝʩʪʥʠʮʝʡ ʚʳʩʦʪʦʡ ʜʦ 3-4 ʤ. ʏʝʪʚʝʨʪʳʡ 

ʨʘʙʦʯʠʡ ʟʚʝʥʘ ʦʙʩʣʫʞʠʚʘʝʪ ʦʩʪʘʣʴʥʳʭ ʩʙʦʨʱʠʢʦʚ ʧʫʪʝʤ ʧʦʜʘʯʠ ʧʦʨʦʞʥʝʡ ʪʘʨʳ, ʧʦʜʙʠʨʘ-

ʝʪ ʧʘʜʘʣʠʮʫ, ʘ ʪʘʢʞʝ ʧʝʨʝʥʦʩʠʪ ʟʘʧʦʣʥʝʥʥʳʝ ʧʣʦʜʦʩʲʸʤʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʈʫʯʥʦʡ ʩʧʦʩʦʙ ʫʙʦʨʢʠ ʬʨʫʢʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʲʝʤ ʠ ʩʙʦʨ ʧʣʦ-

ʜʦʚ ʚ ʧʣʦʜʦʩʙʦʨʥʳʝ ʩʨʝʜʩʪʚʘ; ʧʝʨʝʥʦʩ ʠ ʚʳʛʨʫʟʢʘ ʧʣʦʜʦʚ ʚ ʷʱʠʢʠ ʠʣʠ ʢʦʥʪʝʡʥʝʨʳ; ʧʝʨʝ-

ʚʦʟʢʘ ʧʣʦʜʦʚ ʢ ʤʝʩʪʘʤ ʥʘʟʥʘʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʩʦʨʪʠʨʦʚʦʯʥʳʝ ʧʫʥʢʪʳ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ, ʭʨʘʥʠʣʠʱʘ, ʠ ʪ. ʜ. 

ʇʨʠ ʧʦʣʫʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤ ʩʧʦʩʦʙʝ ʩʲʸʤ ʧʣʦʜʦʚ ʩʙʦʨʱʠʢʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʩʘ-

ʤʦʭʦʜʥʳʭ ʠʣʠ ʧʨʠʮʝʧʥʳʭ ʧʣʘʪʬʦʨʤ [1, ʩ. 27]. 

ʄʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʩʲʸʤʘ ʧʣʦʜʦʚ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʩʙʦʨʘ ʠ ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʰʠʥ. ʅʝʦʙʭʦʜʠʤʦ 

ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤ ʩʧʦʩʦʙʝ ʫʙʦʨʢʠ ʧʣʦʜʳ ʩʠʣʴʥʦ ʪʨʘʚʤʠʨʫʶʪʩʷ 

ʠ ʧʦʯʪʠ ʩʪʘʥʦʚʷʪʩʷ ʤʘʣʦʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʜʦʣʛʦʛʦ, ʜʣʠʪʝʣʴʥʦʛʦ ʟʠʤʥʝʛʦ ʭʨʘʥʝʥʠʷ. ʊʘʢʦʡ 

ʩʧʦʩʦʙ ʫʙʦʨʢʠ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʦ-

ʜʦʚ ʚ ʢʦʤʧʦʪʳ, ʩʦʢʠ, ʜʞʝʤʳ, ʚʘʨʝʥʴʝ ʠ ʪ. ʜ. 

ɺ ʨʘʙʦʪʝ [1, ʩ. 94] ʘʚʪʦʨ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʫʙʦʨʦʯʥʳʭ ʩʨʝʜʩʪʚ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʧʦʪʦʯʥʦʤ ʤʝʪʦʜʝ ʦʨʛʘʥʠʟʘʮʠʠ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ. 

ʇʨʠ ʵʪʦʤ ʤʝʪʦʜʝ ʚ ʩʪʨʦʛʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʯʪʠ ʙʝʟ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʨʘʟʨʳʚʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʧʦʛʨʫʟʢʘ ʧʦʨʦʞʥʝʡ ʪʘʨʳ ʚ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠʣʠ ʧʨʠʮʝʧ ʠ ʝʸ ʜʦʩʪʘʚʢʘ ʚ ʩʘʜ; ʩʙʦʨ ʧʣʦʜʦʚ; ʧʝʨʝʚʦʟʢʘ ʧʣʦʜʦʚ ʠʟ ʩʘʜʘ 

ʢ ʤʝʩʪʘʤ ʥʘʟʥʘʯʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚʳʰʝ ʧʦʪʦʯʥʳʡ ʩʧʦʩʦʙ ʫʙʦʨʢʠ ʦʩʥʦʚʘʥ ʥʘ ʙʨʠʛʘʜʥʦʡ ʬʦʨʤʝ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʪʨʫʜʘ. ʇʨʠ ʵʪʦʤ ʩʦʩʪʘʚ ʙʨʠʛʘʜʳ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ 20-30 ʩʙʦʨʱʠʢʦʚ. 

ʉʦʙʨʘʥʥʳʡ ʫʨʦʞʘʡ ʩ ʧʣʦʜʦʩʙʦʨʥʳʭ ʩʨʝʜʩʪʚ ʚʳʛʨʫʞʘʝʪʩʷ ʚ ʢʦʥʪʝʡʥʝʨʳ, ʢʦʪʦʨʳʝ ʫʩ-

ʪʘʥʦʚʣʝʥʳ ʥʘ ʧʝʨʝʜʚʠʞʥʳʝ ʧʣʘʪʬʦʨʤʳ. ɿʘʪʝʤ ʧʦʣʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʧʝʨʝʚʦʟʷʪʩʷ ʢ ʤʝʩʪʫ 

ʥʘʟʥʘʯʝʥʠʷ, ʘ ʚ ʩʘʜ ʧʦʜʘʸʪʩʷ ʥʦʚʳʡ ʧʨʠʮʝʧ ʩ ʧʦʨʦʞʥʠʤʠ ʢʦʥʪʝʡʥʝʨʘʤʠ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʧʨʠʮʝʧʳ-ʢʦʥʪʝʡʥʝʨʦʚʦʟʳ ʪʠʧʘ ɺʋʂ-3 ʠʣʠ ʇʊ-3,5, ʘ ʜʣʷ ʩʲʸʤʘ ʧʣʦʜʦʚ ʩ ʚʝʨʭʥʠʭ 

ʯʘʩʪʝʡ ʢʨʦʥʳ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʧʨʠʤʝʥʷʶʪʩʷ ʣʝʩʪʥʠʮʳ ʪʠʧʘ ʇʆʉ-0,5 [2, ʩ. 45]. 

ʆʧʠʩʘʥʥʘʷ ʧʦʪʦʯʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʙʦʨʢʠ ʧʣʦʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠ ʚ ʫʩʣʦ-

ʚʠʷʭ ʧʨʝʜʛʦʨʥʦʛʦ ʠ ʛʦʨʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʦʥʪʝʡʥʝʨʦʚʦʟʘʤʠ ʜʣʷ ʥʘʟʚʘʥ-

ʥʳʭ ʫʩʣʦʚʠʡ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʪʝʭʥʦʣʦʛʠʠ ʨʫʯʥʦʛʦ ʩʧʦʩʦʙʘ ʫʙʦʨʢʠ ʬʨʫʢʪʦʚ 

ʦʪʣʠʯʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʪʠʧʘʤʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜʩʦʙʥʳʭ ʩʨʝʜʩʪʚ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [3, 

ʩ. 62] ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʛʨʫʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ 

ʤʦʙʠʣʴʥʳʝ ʚʠʣʴʯʘʪʳʝ ʧʦʛʨʫʟʯʠʢʠ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʥʪʝʡʥʝʨʳ ʚʤʝʩʪʠʤʦʩʪʴʶ 

250ʭ400 ʢʛ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ ʠ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʭ ʭʨʘʥʝʥʠʷ [4, ʩ. 48]. 

ɺ ʨʘʙʦʪʘʭ [5, ʩ. 125; 6, ʩ. 26; 7, ʩ. 52] ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʛʨʫʟʦʯʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʆʪʤʝʯʘʝʪʩʷ ʧʨʠ ʵʪʦʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʛʨʫʟʢʠ ʧʦʜʜʦʥʦʚ ʠ ʢʦʥʪʝʡʥʝ-

ʨʦʚ, ʘ ʪʘʢʞʝ ʠ ʨʫʯʥʦʡ ʧʦʛʨʫʟʢʠ ʟʘʧʦʣʥʝʥʥʳʭ ʷʱʠʢʦʚ ʚ ʢʫʟʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 
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ʆʙʦʩʥʦʚʘʥʠʶ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʦʜʨʫʯʥʳʭ ʩʨʝʜʩʪʚʘʭ, ʷʱʠʢʘʭ ʠ ʢʦʥʪʝʡʥʝʨʘʭ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʦʩʚʷʱʝʥʘ ʨʘʙʦʪʘ [8, ʩ. 56]. ʆʩʦʙʝʥʥʦʩʪʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʪʘʨʳ ʧʨʠ ʫʙʦʨʢʝ ʬʨʫʢʪʦʚ ʩ ʫʯʸʪʦʤ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʦʩʚʷʱʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ [9, 

ʩ. 27]. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʜʣʷ ʫʧʘʢʦʚʢʠ ʧʣʦʜʦʚ ʠ ʦʚʦ-

ʱʝʡ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʨʦʙʢʠ ʠʟ ʛʦʬʨʠʨʦʚʘʥʥʦʛʦ ʠ ʛʣʘʜʢʦʛʦ ʢʘʨʪʦʥʘ, ʘ ʪʘʢʞʝ ʜʝʨʝʚʷʥʥʳʝ ʠ 

ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʷʱʠʢʠ ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ 50, 30, 20 %. ʆʩʥʦʚʥʳʤ ʪʠʧʦʤ ʪʘʨʳ ʚ ʈʦʩʩʠʠ ʧʦʢʘ 

ʦʩʪʘʶʪʩʷ ʜʝʨʝʚʷʥʥʳʝ ʷʱʠʢʠ ʥʦʤʝʨʦʚ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ [9, ʩ. 24]. 

ʀʟ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʩʝʤʝʯʢʦʚʳʭ ʧʣʦʜʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʝʨʘʟʙʦʨʥʳʡ ʜʝʨʝ-

ʚʷʥʥʳʡ ʠ ʩʢʣʘʜʥʦʡ ʪʠʧʘ ʂʉʇ-0,5 ʚʤʝʩʪʠʤʦʩʪʴʶ 0,52 ʤ
3
 (270-350 ʢʛ ʧʣʦʜʦʚ). 

ɼʣʷ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʫʙʦʨʢʝ ʬʨʫʢʪʦʚ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʥʘʰʣʠ ʧʦʛʨʫʟʯʠʢʠ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 500-1000 ʢʛ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ï ʪʨʘʢʪʦʨʳ ʩ ʧʨʠʮʝʧʦʤ ʠ ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ. 

ʇʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʪʦʯʥʦʡ ʫʙʦʨʢʠ ʧʣʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʤʥʦʛʦʤʝʩʪʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʧʣʦʜʦʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʪʠʧʘ ɺʋʄ-15, ʄʇʋ-1, ʇʉʄ-55 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʘʙʦʪʝ [10, ʩ. 65]. 

ʇʦʢʘ ʪʘʢʦʡ ʢʦʤʧʣʝʢʩ ʤʘʰʠʥ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʛʦ ʠ ʛʦʨʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʥʝ ʤʦ-

ʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʵʬʬʝʢʪʠʚʥʘ ʧʦʪʦʯʥʘʷ ʨʘʙʦʪʘ 

ʧʦ ʫʙʦʨʢʝ ʧʣʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʦʪʨʷʜʥʦʡ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥ-

ʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʩʦʩʪʘʚ ʪʘʢʦʛʦ ʦʪʨʷʜʘ ʤʦʞʝʪ ʚʭʦʜʠʪʴ 120...180 ʯʝʣʦʚʝʢ, ʚʢʣʶʯʘʷ 10-15 

ʪʨʘʢʪʦʨʠʩʪʦʚ, 5-6 ʯʝʣʦʚʝʢ ʚ ʟʚʝʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ, 4-5 ʯʝʣʦʚʝʢ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʛʨʫʟʢʠ 

ʪʘʨʳ [11, ʩ. 97]. 

ɼʣʷ ʧʨʝʜʛʦʨʥʦʛʦ ʠ ʛʦʨʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʤʦʛʦ ʦʪʨʷʜʥʦʛʦ 

ʧʨʠʥʮʠʧʘ ʩ ʫʯʸʪʦʤ ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ɺ ʨʷʜʝ ʨʘʙʦʪ [12, ʩ. 56; 13, ʩ.10] ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʟʘʮʠʠ ʫʙʦʨʢʠ 

ʬʨʫʢʪʦʚ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ ʦʙʲʷʩʥʷʝʪʩʷ ʣʝʛʢʦʡ ʠʭ ʧʦʚʨʝʞʜʘʝʤʦʩʪʴʶ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦ-

ʨʦʡ ʩʦʢʨʘʱʘʶʪʩʷ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ. 

ʇʣʦʜʦʫʙʦʨʦʯʥʳʝ ʤʘʰʠʥʳ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʜʣʷ ʫʙʦʨʢʠ 

ʫʨʦʞʘʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʙʳʩʪʨʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʩʦʢʠ, ʜʞʝʤʳ ʠ ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ 

ʧʨʦʜʫʢʪʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʣʦʜʦʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ 

[14, ʩ. 50; 15, ʩ. 7; 16, ʩ. 39], ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʞʝ ʟʘʜʘʯʠ ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʮʠʦ-

ʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ.  

ʇʣʦʜʦʫʙʦʨʦʯʥʳʝ ʤʘʰʠʥʳ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʩʩʣʝʜʫʶʪʩʷ ʚ ʨʘʙʦʪʘʭ [17, ʩ. 30; 18, 

ʩ. 10], ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʭ ʨʘʙʦʪʳ ʩ ʤʘʰʠʥʘʤʠ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ. 

ɹʦʣʝʝ ʱʘʜʷʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʣʦʜʦʚʳʝ ʜʝʨʝʚʴʷ ʦʢʘʟʳʚʘʶʪ ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʤʘʰʠʥʳ, ʦ 

ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ [19, ʩ. 35; 20, ʩ. 24]. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦ-

ʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʝʪʢʠ ʠ ʧʣʦʜʳ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʠʭ ʪʨʘʚʤʠʨʦʚʘʥʠʝ. 

ʇʨʦʙʣʝʤʳ ʧʦʚʨʝʞʜʝʥʠʷ ʧʣʦʜʦʚ ʧʨʠ ʫʙʦʨʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 

ʨʘʙʦʪʝ [21, ʩ. 9]. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʠ ʦʜʥʦ ʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʨʝʜʩʪʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʣʦ-

ʜʦʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʭʨʘʥʥʦʩʪʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝ-

ʥʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʛʦ ʠ ʧʨʝʜʛʦʨʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ ʦʪʜʝʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʤʝ-

ʪʦʜʳ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʩ ʫʯʸʪʦʤ ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʥʮʠʧ 

ʟʚʝʥʴʝʚʦʡ ʠʣʠ ʙʨʠʛʘʜʥʦʡ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʛʦʨ-

ʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʵʣʝʤʝʥʪʘʤ ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʨʝʙʦʚʘ-

ʥʠʡ ʟʘʚʝʨʰʘʝʪ ʨʘʙʦʪʫ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʦʙʦʙʱʝʥʥʦʛʦ ʢʦʥʮʝʧʪʘ ʩʠʩʪʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʦʨʦʰʝʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʧʦʩʦʙʦʚ ʧʦʣʠʚʘ ʜʣʷ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʪʝʢʮʠʠ ʧʦʩʝʚʦʚ 

ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʦʨʦʰʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʝʜʠʥʘʷ ʪʝʭ-

ʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʢʦʤʧʣʝʢʩ ʬʫʥʢʮʠʡ.  
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Annotation. A system of requirements for the structural and functional elements of the 

combined irrigation system has been developed. The proposed set of requirements completes the 

work on the creation of a generalized concept of combined irrigation systems, involving the inte-

gration of technologies and methods of irrigation to regulate the hydrothermal regime of agro-

phytocenosis and complex protection of crops from climatic risks. Combined irrigation is consi-

dered as a single technical system that implements a set of functions. 

Key words: combined irrigation, structural and functional elements, system of require-

ments, concept. 

 

 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ (ʨʠʩʫʥʦʢ 1), ʢʘʢ ʠ 

ʣʶʙʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʙʫʩʪʨʦʡʩʪʚʦ ʚʦʜʦʠʩʪʦʯʥʠ-

ʢʘ, ʫʩʪʨʦʡʩʪʚʦ ʚʦʜʦʟʘʙʦʨʘ ʠ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ, ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ, ʩʠʩʪʝʤʳ ʪʨʘʥʩ-

ʧʦʨʪʘ ʚʦʜʳ, ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï ʩʠʩʪʝʤʳ ʠ ʩʦʦʨʫʞʝʥʠʷ ʚʦʜʦʦʙʦ-

ʨʦʪʥʦʡ ʩʠʩʪʝʤʳ [1-4]. ʆʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʘʢʦʛʦ ʨʦʜʘ ʩʠʩʪʝʤʘʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʤʠ ʫʥʠʢʘʣʴʥʳʤʠ ʩʦʯʝʪʘʥʠʷʤʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʧʦʩʦʙʦʚ ʧʦʣʠʚʘ, 

ʢʦʪʦʨʳʝ ʫʜʘʣʦʩʴ ʢʦʤʧʣʝʢʩʠʨʦʚʘʪʴ ʚ ʩʦʩʪʘʚʝ ʝʜʠʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ [5-7]. ɺ ʦʙ-

ʱʝʤ ʩʣʫʯʘʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʫʢʘʟʘʥʥʳʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ, ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶ-
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ʱʝʤʫ. ʀʩʪʦʯʥʠʢ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʢʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʠʰʴ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ, ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟ-

ʜʘʥʥʳʝ, ʥʝʙʦʣʴʰʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʨʫʜʳ ʠʣʠ ʢʦʧʘʥʠ, ʚ ʢʦʪʦʨʳʭ ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʚʦʜʘ ʩ 

ʤʝʩʪʥʦʛʦ ʚʦʜʦʩʙʦʨʘ, ʵʣʝʤʝʥʪʳ ʚʦʜʦʦʙʦʨʦʪʥʦʡ ʩʠʩʪʝʤʳ ʩ ʧʦʚʪʦʨʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʙʨʦʩʥʳʭ ʚʦʜʳ, ʧʨʫʜʳ-ʦʪʩʪʦʡʥʠʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʪ.ʜ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʣʠ 

ʝʩʪʝʩʪʚʝʥʥʳʡ, ʚʦʜʦʠʩʪʦʯʥʠʢ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʜʝʙʝʪ ʚʦʜʳ ʩ ʟʘʜʘʥʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʢʘʯʝʩʪʚʘ. ɺʦʟʤʦʞʥʳ ʚʘʨʠʘʥʪʳ ʫʩʪʨʦʡʩʪʚʘ ʩʤʝʰʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʜʦʠʩʪʦʯʥʠ-

ʢʦʚ, ʢʦʛʜʘ ʥʘʨʷʜʫ ʩ ʵʣʝʤʝʥʪʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʦʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʦʦʨʫ-

ʞʝʥʠʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ, ʣʠʙʦ ʩʤʝʰʠʚʘʥʠʷ ʚʦʜʳ ʨʘʟʣʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ. ɿʘʜʘʯʘ 

ʚʩʝʡ ʵʪʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ï ʩʦʟʜʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʜʝʙʝʪ ʧʦ ʣʠʤʠʪʘʤ ʚʦʜʦʟʘʙʦʨʘ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤ ʨʝʞʠʤʦʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʢʦʥʮʝʧʪ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʟʘʤʦʨʦʟʢʦʚ, ʟʘʩʫʭ ʠ ʩʫʭʦʚʝʝʚ, ʯʨʝʟʤʝʨʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʜʝʬʠʮʠʪʘ ʚʣʘʞ-

ʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ, ʘ ʪʘʢʞʝ, ʪʨʘʜʠʮʠʦʥʥʦ, - ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ 

ʧʦʯʚʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʚʦʜʦʠʩʪʦʯʥʠʢ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʢʫʣʴʪʫʨʳ, ʜʘʞʝ ʚ ʪʝ ʬʘʟʳ ʠ ʧʝ-

ʨʠʦʜʳ, ʢʦʛʜʘ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʧʦʣʠʚʳ ʥʝ ʪʨʝʙʫʶʪʩʷ ʠ ʥʝ ʧʨʦʚʦʜʷʪʩʷ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɺʘʨʠʘʥʪ ʢʦʤʧʦʥʦʚʢʠ ʩʝʛʤʝʥʪʘ ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ:  
1 ï ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ; 2 ï ʩʪʘʥʮʠʷ ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ; 3 ï ʫʟʝʣ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʦʚ;  

4 ï ʫʟʝʣ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ; 5 ï ʤʦʜʫʣʴ ʦʨʦʰʝʥʠʷ 

 

ɺʦʜʦʟʘʙʦʨ, ʢʘʢ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʩ ʢʨʫʧ-

ʥʳʤʠ ʧʨʠʤʝʩʷʤʠ, ʤʠʥʝʨʘʣʴʥʦʛʦ ʣʠʙʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʙʝʩʧʝʨʝ-

ʙʦʡʥʳʡ ʜʦʩʪʫʧ ʢ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʝ, ʟʘʙʠʨʘʝʤʦʡ ʠʟ ʚʦʜʦʠʩʪʦʯʥʠʢʘ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ 

ʦʨʦʰʝʥʠʝ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʙʝʟ ʧʨʠʤʝ-

ʩʝʡ. ʅʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʵʪʦʛʦ ʩʦʟʜʘʶʪʩʷ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʝ ʩʪʘʥʮʠʠ ʦʯʠʩʪʢʠ ʚʦʜʳ, ʠʩʢʣʁ-

ʯʘʶʱʠʝ ʧʦʧʘʜʘʥʠʝ ʪʚʝʨʜʦʛʦ ʤʫʩʦʨʘ ʚ ʧʨʦʭʦʜʥʳʝ ʩʝʯʝʥʠʷ ʚʦʜʦʚʳʧʫʩʢʦʚ. ʆʜʥʘʢʦ ʜʣʷ ʩʪʘ-

ʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʩʘʤʦʡ ʩʠʩʪʝʤʳ ʚʦʜʦʦʯʠʩʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘ-

ʥʠʷ ʢʨʫʧʥʦʨʘʟʤʝʨʥʦʛʦ ʙʠʦʤʘʪʝʨʠʘʣʘ ʠʣʠ ʥʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʨʫʧʥʦʨʘʟʤʝʨʥʳʡ ʤʫʩʦʨ ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʨʘʙʦʯʠʝ ʤʘʰʠʥʳ ʥʘʩʦʩʥʦʡ 

ʩʪʘʥʮʠʠ, ʩʫʟʠʪʴ ʨʘʙʦʯʠʡ ʧʨʦʩʚʝʪ ʚʩʘʩʳʚʘʶʱʠʭ ʢʦʣʣʝʢʪʦʨʦʚ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ.  

ʅʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʨʘʙʦʯʠʭ ʥʘʧʦʨʦʚ ʚ ʩʠʩʪʝʤʝ, ʯʪʦ ʥʝʦʙʭʦʜʠ-

ʤʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʣʠʚʦʚ. ʆʜʥʘʢʦ, ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʦʨʦʰʝʥʠʠ ʟʘ-

ʜʝʡʩʪʚʦʚʘʥʳ ʧʦʣʠʚʥʳʝ ʚʦʜʦʚʳʧʫʩʢʠ ʨʘʟʥʳʭ ʪʠʧʦʚ. ʈʘʙʦʯʠʝ ʥʘʧʦʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʠʭ ʚʦʜʦʚʳʧʫʩʢʦʚ ʨʘʟʥʳʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʩʦʩʥʘʷ 

ʩʪʘʥʮʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʥʘʧʦʨʦʚ ʚ ʩʠʩʪʝʤʝ ʩʦ-
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ʛʣʘʩʥʦ ʟʘʜʘʥʥʦʤʫ ʛʨʘʬʠʢʫ. ɽʱʝ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʥʘʧʦʨʦʚ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʤʦʞʝʪ ʚʦʟʥʠʢ-

ʥʫʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʨʘʟʥʳʭ ʧʦʣʠʚʥʳʭ ʤʦʜʫʣʷʭ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʝʡ. 

ʈʝʰʘʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʜʚʫʤʷ ʧʫʪʷʤʠ. ɺʦ-ʧʝʨʚʳʭ, ï ʵʪʦ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʪʦ-

ʨʦʚ ʜʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʥʠʞʝʥʠʝ ʥʘʧʦʨʘ ʥʘ ʧʦʣʠʚʥʦʤ ʤʦʜʫʣʝ ʜʦ ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ. ʆʜʥʘʢʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ ʟʘʧʠʪʢʘ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʚʦʜʦʚʦʜʘ ʥʘ ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʧʦʩʪʦʷʥʥʦʝ ʝʛʦ ʧʦʜʜʝʨʞʘʥʠʝ, ʧʦʢʘ ʨʘʙʦʪʘʝʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʧʦʣʠʚʥʦʡ ʤʦ-

ʜʫʣʴ ʩʠʩʪʝʤʳ. ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʨʝʰʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʨʝʰʝ-

ʥʠʡ, ʩʦʙʩʪʚʝʥʥʦ, ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʦ-

ʥʝʥʪʳ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʠʝ ʥʘʩʦʩʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʬʬʝ-

ʨʝʥʮʠʨʦʚʘʥʠʷ ʥʘʧʦʨʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʣʠʚʥʳʭ ʤʦʜʫʣʷʭ.  

ʂ ʩʠʩʪʝʤʝ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʦʨʦʰʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʉʠʩʪʝʤʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʠʩ-

ʧʦʣʴʟʫʝʪ ʚʦʜʦʚʳʧʫʩʢʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʚʳʧʫʩʢʥʳʤʠ ʢʘʥʘʣʘʤʠ ʤʘʣʦʛʦ ʩʝʯʝʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʩʠʩʪʝʤʘ ʧʨʝʜʲʷʚʣʷʝʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʚʦʜʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦ 

ʫʨʦʚʥʶ ʟʘʛʨʷʟʥʝʥʠʷ ʜʠʩʧʝʨʩʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʩʠʩʪʝʤʘ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ 

ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʦʯʠʩʪʢʠ ʚʦʜʳ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʬʠʣʴʪʨʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʤʝʨʦʚ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫ-

ʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʙʠʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʚʦʜʘʭ ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʬʠʣʴʪʨʘʮʠʠ ʤʦʛʣʘ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴ ʧʦʜʘʯʫ ʯʠʩʪʦʡ ʚʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʣʠʚʥʳʝ ʤʦʜʫʣʠ. 

ɼʨʫʛʦʡ ʬʫʥʢʮʠʝʡ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ: ʧʠʪʘʪʝʣʴʥʳʭ, ʤʝʣʠʦʨʘʥʪʦʚ, ʧʨʝʧʘʨʘʪʦʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʩʪʠʤʫ-

ʣʷʪʦʨʦʚ. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʩʚʦʜʷʪʩʷ 

ʢ ʩʣʝʜʫʶʱʝʤʫ: 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʯʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʚʥʝʩʝʥʠʷ ʩ ʦʨʦʩʠ-

ʪʝʣʴʥʦʡ ʚʦʜʦʡ; 

ï ʧʦʣʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʩʢʣʶʯʝʥʠʝ ʧʦʧʘʜʘʥʠʝ ʰʣʘʤʘ ʚ ʩʠʩʪʝʤʫ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘ 

ʨʘʟʥʳʭ ʧʦʣʠʚʥʳʭ ʤʦʜʫʣʷʭ ʩʠʩʪʝʤʳ. 

ʂʨʦʤʝ ʪʦʛʦ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʧʦʜʛʦʪʦʚʢʫ ʚʦʜʳ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʚ ʧʣʘ-

ʥʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʥʝʡ ʚʝʱʝʩʪʚ. 

ʉʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʘ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʚʷʟʫʶʱʠʭ ʟʚʝʥʴʝʚ ʣʶʙʦʡ 

ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʩʠʩʪʝʤʝ ʪʨʘʥʩʧʦʨʪʘ ʚʦʜʳ ʧʨʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʦʨʦʰʝʥʠʠ ʷʚʣʷʶʪʩʷ: 

ï ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚʦʜʳ ʩ ʥʝ ʧʨʝʚʳʰʘʶʱʠʤʠ 

ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ ʧʦʪʝʨʷʤʠ ʥʘʧʦʨʘ. ʕʪʦ ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʨʘʩʯʝʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʚʦʜʦʚʦʜʦʚ ʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʠ ʚ ʮʝʣʦʤ. ɺ ʩʣʫʯʘʝ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥ-

ʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʨʦʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʥʘ-

ʧʦʨʥʦ-ʨʘʩʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

ï ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʮʝʣʦʩʪʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʚʦʜʦʚʦʜʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʟʘʜʘʥ-

ʥʳʭ ʨʘʙʦʯʠʭ ʥʘʧʦʨʦʚ ʚ ʩʠʩʪʝʤʝ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʨʦʯʥʦ-

ʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʨʝ-

ʞʠʤʘʤ ʚ ʩʠʩʪʝʤʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʦʥʮʝʧʪ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ 

ʥʘʧʦʨʦʚ ʚ ʩʠʩʪʝʤʝ, ʯʪʦ ʥʘʢʣʘʜʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʉʦʛʣʘʩʦ-

ʚʘʥʠʝ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʩʷ ʪʘʢʞʝ ʠ ʩ ʫʯʝʪʦʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ ʩʠʩʪʝʤʝ, ʚʦʟ-

ʥʠʢʘʶʱʠʤʠ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʢʦʪʦʨʳʭ ʥʝ-

ʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ; 

ï ʤʠʥʠʤʠʟʘʮʠʷ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. ʅʘ ʫʩʪʨʦʡʩʪ-

ʚʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʪʨʘʯʝʥʦ ʪʦ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ, 

ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʦ-
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ʢʘʟʘʪʝʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʨʝʜʝʣʷʪʴ ʥʝ ʚ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ, ʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʣʠ-

ʯʝʩʪʚʫ ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

ï ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʩʦʭʨʘʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ 

ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ, ʠʥʛʠʙʠʨʫʶʱʠʭ ʨʦʩʪ ʙʠʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʚʦʜʦʚʦʜʘʭ. ɺ ʵʪʦʤ 

ʧʣʘʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʦʢʣʘʜʢʘ ʚʦʜʦʚʦʜʦʚ ʩʠʩʪʝʤʳ ʧʦʜ ʟʝʤʣʝʡ (ʨʠ-

ʩʫʥʦʢ 2); 

ï ʢʦʥʩʪʨʫʢʮʠʠ ʩʠʩʪʝʤʳ ʥʝ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴ ʧʦʤʝʭʠ ʪʨʘʥʩʧʦʨʪʫ ʤʘʰʠʥ, ʚʳʧʦʣʥʝ-

ʥʠʶ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ; 

ï ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʠʚʘ ʚʦʜʳ ʠ ʧʨʦʤʳʚʢʠ 

ʚʦʜʦʚʦʜʦʚ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʚʝʨʪʳʚʘʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʦʙʣʝʛʯʝʥʥʳʭ ʚʦʜʦʚʦʜʦʚ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʛʠʙʢʠʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʝʟʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʋʢʣʘʜʢʘ ʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʪʨʘʥʰʝʶ 

 

ʇʦʣʠʚʥʳʝ ʤʦʜʫʣʠ ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʢ ʥʝʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘ-

ʥʠʷ. ʂʘʢ ʠ ʧʨʠ ʣʶʙʦʤ ʜʨʫʛʦʤ ʩʧʦʩʦʙʝ ʦʨʦʰʝʥʠʷ ʢ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ ʧʨʝʜʲʷʚ-

ʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʦʜʦʧʦʜʘʯʠ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝ-

ʤʦʛʦ ʫʯʘʩʪʢʘ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦʰʝ-

ʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʩʥʘʱʝʥʠʝ ʚʦʜʦʚʳʧʫʩʢʘʤʠ ʨʘʟʥʳʭ ʪʠʧʦʚ ʩ, ʚʦʟʤʦʞʥʦ, ʨʘʟʣʠʯʘʶʱʠʤʠ-

ʩʷ ʨʘʩʭʦʜʥʦ-ʥʘʧʦʨʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʦʵʪʦʤʫ ʪʨʝʙʦʚʘʥʠʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʦʜʦʧʦ-

ʜʘʯʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ ʦʨʦʰʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʢʦʤ-

ʧʣʝʢʩʳ ʚʦʜʦʚʳʧʫʩʢʦʚ ʦʜʥʦʛʦ ʪʠʧʘ. ɼʨʫʛʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʩʠʩʪʝʤʘʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʧʦʣʠʚʥʳʭ ʤʦʜʫʣʝʡ ʷʚʣʷʶʪʩʷ: 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʫʨʦʚʥʝʡ ʨʘʩʭʦʜʘ ʚʦʜʳ ʧʨʠ ʚʩʝʭ ʨʝʞʠʤʘʭ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ. ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʘʩʘʝʪ-

ʩʷ ʧʦʣʠʚʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʤʦʜʫʣʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʧʫʩʢ ʥʝʦʙʭʦʜʠʤʳʭ 

ʦʙʲʝʤʦʚ ʚʦʜʳ ʙʝʟ ʧʨʝʚʳʰʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ; 

ï ʩʠʩʪʝʤʘ ʚʦʜʦʚʳʧʫʩʢʦʚ ʧʦʣʠʚʥʦʛʦ ʤʦʜʫʣʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʠ-

ʚʘ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʛʣʘʚʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʪʣʠʯʠʝ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʦʪ ʧʨʦʯʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʠʚʘ; 
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ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʧʦʣʠʚʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʠʚʥʦʛʦ ʤʦʜʫʣʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʚʦʚ ʨʘʟʥʳʤʠ ʩʧʦʩʦ-

ʙʘʤʠ. ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʚʦʜʦʚʳʧʫʩʢʦʚ ʨʘʟʥʦʛʦ ʪʠʧʘ 

ʥʘ ʦʜʥʠʭ ʧʦʣʠʚʥʳʭ ʚʦʜʦʚʦʜʘʭ; 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʘʩʭʦʜʥʦ-ʥʘʧʦʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʚʳʧʫʩʢʦʚ 

ʨʘʟʥʦʛʦ ʪʠʧʘ. ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ ʥʝ ʦʙʷʟʳʚʘʝʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʦʚʳʧʫʩʢʦʚ ʩ ʠʜʝʥʪʠʯʥʳ-

ʤʠ ʨʘʩʭʦʜʥʦ-ʥʘʧʦʨʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʆʜʥʘʢʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʷ ʚʦ-

ʜʦʚʳʧʫʩʢʦʚ ʦʙʝʩʧʝʯʠʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʬʫʥʢ-

ʮʠʡ ʧʨʠ ʚʩʝʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ; 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʚʦʜʦʚʳʧʫʩʢʦʚ 

ʨʘʟʥʦʛʦ ʪʠʧʘ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʨʝʙʦʚʘʥʠʡ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʦʥʮʝʧʪʘ ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʤʙʠ-

ʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʡ. ʂʦʥʩʪʨʫʢʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʟʣʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʦ-

ʰʝʥʠʷ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʦʧʨʝʜʝʣʷʶʪ 

ʢʦʥʢʨʝʪʠʢʫ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʟ-

ʣʦʚ ʠ ʦʩʪʘʚʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ʩʝʨʠʡʥʳʭ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʥʝ 
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ʤʦ ʦʙʝʩʧʝʯʠʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʨʘʱʘʶʱʠʭʩʷ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ. ɼʠʥʘʤʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ ʦʪ ʚʨʘʱʘʶʱʠʭʩʷ ʫʟʣʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʶʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʦʧʦʨ ʚʘʣʦʚ ʠ, 

ʧʝ-ʨʝʜʘʚʘʷʩʴ ʧʦ ʩʠʣʦʚʦʡ ʮʝʧʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʨʫʰʝʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʫʟʣʦʚ ʩʦʝʜʠʥʝ-

ʥʠʷ, ʪʘʢʞʝ ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʩʘʤʠ ʚʨʘʱʘʶʱʠʝʩʷ ʜʝʪʘʣʠ ʠ ʫʟʣʳ. 

ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʜʣʷ ʨʘʩʯʝʪʘ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʣʦʞʥʦʛʦ ʨʦʪʦʨʘ ʩ ʧʦʤʦ-

ʱʴʶ ʩʠʥʪʝʟʘ ʤʝʪʦʜʦʚ ʢʠʥʝʪʦʩʪʘʪʠʢʠ ʠ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʫʯʝʩʪʴ ʚʩʝ ʦʩʦ-ʙʝʥʥʦʩʪʠ ʩʣʦʞʥʦʛʦ ʨʦʪʦʨʘ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʦʪʦʨʦʚ ʢʦʤʙʘʡʥʦʚ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʥʘʤʠʢʘ ʨʦʪʦʨʦʚ, ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ. 
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Anotation. Mean time between failures of serial combine harvesters does not exceed 10-20 

hours, which is significantly lower than the required level of reliability. At the same time, this 

indicator for foreign combines averages 70-100 hours. 

To significantly increase the reliability of combine harvesters, it is necessary to ensure the 

dynamic stability of rotating units and parts. Dynamic loads from rotating assemblies signifi-

cantly reduce the durability of the shaft supports and, passing along the power circuit, contri-
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bute to the destruction of critical joints, and the rotating parts and assemblies themselves are 

also destroyed. 

A method is proposed for calculating forced vibrations of a complex rotor using the syn-

thesis of kinetostatics methods and initial parameters, which allows taking into account all the 

features of a complex rotor. The proposed calculation method can be used in the practice of de-

signing rotors of harvester combines. 

Key words: rotor dynamics, forced vibrations, stability. 

 

 

ʉʦʢʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʫʩʫʛʫʙʣʷʝʪʩʷ ʨʝʟʢʠʤ ʩʥʠ-

ʞʝʥʠʝʤ ʝʝ ʢʘʯʝʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ. ʆʩʪʘʝʪʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʥʘʜʝʞʥʦʩʪʴ ʢʘʢ ʩʣʦʞʥʳʭ 

ʤʘʰʠʥ (ʟʝʨʥʦʫʙʦʨʦʯʥʳʝ ʠ ʢʦʨʤʦʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ, ʟʝʨʥʦʩʫʰʠʣʢʠ), ʪʘʢ ʠ ʧʨʦʩʪʳʭ 

(ʧʣʫʛʠ, ʢʫʣʴʪʠʚʘʪʦʨʳ, ʛʨʘʙʣʠ). 

ʉʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ʩʝʨʠʡʥʳʭ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 

10-20 ʯʘʩʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʪʢʘʟʥʦʩʪʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʫ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʙʘʡʥʦʚ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 70-100 ʯʘʩʦʚ. 

ɿʝʨʥʦʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ ʠʤʝʶʪ 65-70 ʨʝʩʫʨʩʦʦʧʨʝʜʝʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚ 106 ʪʦʯʢʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʠʝʥʠʝ ʚʘʣʦʚ, ʰʢʠʚʦʚ ʠ ʟʚʝʟʜʦʯʝʢ, 

ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚ 40 ʪʦʯʢʘʭ [1]. ɼʣʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʪʢʘʟʥʦ-

ʩʪʠ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʚʨʘʱʘʶʱʠʭʩʷ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʦʪ ʚʨʘʱʘʶʱʠʭʩʷ ʫʟʣʦʚ ʩʫʱʝʩʪ-

ʚʝʥʥʦ ʫʤʝʥʴʰʘʶʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʦʧʦʨ ʚʘʣʦʚ ʠ, ʧʝʨʝʜʘʚʘʷʩʴ ʧʦ ʩʠʣʦʚʦʡ ʮʝʧʠ, ʩʧʦʩʦʙʩʪʚʫ-

ʶʪ ʨʘʟʨʫʰʝʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʫʟʣʦʚ ʩʦʝʜʠʥʝʥʠʷ, ʪʘʢʞʝ ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʩʘʤʠ ʚʨʘʱʘʶ-

ʱʠʝʩʷ ʜʝʪʘʣʠ ʠ ʫʟʣʳ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʰʣʠ ʤʝʪʦʜʳ, ʠʟʣʦ-

ʞʝʥʥʳʝ ʚ ʨʘʙʦʪʘʭ [2, 3 ʠ ʜʨ.]. ʆʜʥʘʢʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʙʦ ʥʝ ʜʘʝʪ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʜʦʧʫʩʢʘʝʤʳʭ ʫʧʨʦʱʝʥʠʡ (ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʣ ʧʦʩʪʦʷʥʥʦʡ ʞʝʩʪʢʦʩʪʠ, ʥʝ ʫʯʠ-

ʪʳʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʜʣʠʥʝ ʤʘʩʩʘ ʚʘʣʘ ʠ ʜʨ.), ʣʠʙʦ ʧʨʠ ʨʘʩʯʝʪʝ, ʧʨʠʚʦʜʠʪ ʢ ʛʨʦ-

ʤʦʟʜʢʠʤ ʚʳʢʣʘʜʢʘʤ, ʘ ʜʣʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʶʪ ʨʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʤʝʪʦʜ ʜʣʷ ʨʘʩʯʝʪʘ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʣʦʞʥʦʛʦ ʨʦʪʦʨʘ ʩ ʧʦ-

ʤʦʱʴʶ ʩʠʥʪʝʟʘ ʤʝʪʦʜʦʚ ʢʠʥʝʪʦʩʪʘʪʠʢʠ ʠ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [4], ʢʦʪʦʨʳʡ ʫʩʪʨʘʥʷʝʪ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʣʦʞʥʦʛʦ ʨʦʪʦʨʘ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʠʟʣʦʞʝʥʥʦʛʦ ʚ ʨʘʙʦʪʝ [5] ʠ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʟʘʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʪʴ ʨʘʩʯʝʪ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʩʣʦʞ-

ʥʳʭ ʨʦʪʦʨʦʚ ʥʘ ʕɺʄ. ɺ ʤʝʪʦʜʝ ʫʯʠʪʳʚʘʝʪʩʷ: ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʤʘʩʩʘ ʚʘʣʘ, ʧʝʨʝʤʝʥʥʘʷ ʞʝ-

ʩʪʢʦʩʪʴ, ʫʧʨʫʛʦʝ ʟʘʱʝʤʣʝʥʠʝ ʚ ʦʧʦʨʘʭ, ʤʘʩʩʘ ʥʘʩʘʞʝʥʥʳʭ ʜʠʩʢʦʚ, ʠʭ ʛʠʨʦʩʢʦʧʠʯʥʦʩʪʴ, 

ʵʢʩʮʝʥʪʨʠʯʥʦʩʪʴ ʧʦʩʘʜʢʠ ʜʠʩʢʦʚ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʚʥʝʰʥʠʝ ʥʘʛʨʫʟʢʠ. ʇʨʠʯʝʤ, ʢʘʞʜʳʡ 

ʧʝʨʝʭʦʜʥʳʡ ʫʯʘʩʪʦʢ ʟʘʛʨʫʞʘʝʪʩʷ ʦʜʥʦʪʠʧʥʦ (ʨʠʩ.1). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩʣʦʞʥʦʛʦ ʨʦʪʦʨʘ 

 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʫʧʨʫʛʦʡ ʣʠʥʠʠ i-ʛʦ ʫʯʘʩʪʢʘ ʚʨʘʱʘʶʱʝʛʦʩʷ ʨʦʪʦʨʘ, ʚ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʤʘʩʩʘ ʨʦʪʦʨʘ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʧʦ ʜʣʠʥʝ ʨʘʩʧʨʝʜʝʣʝʥʘ ʨʘʚʥʦʤʝʨʥʦ, 

ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ: 
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ʛʜʝ   1+¢¢ ii axa ;  

i
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gEJ
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= ;  

gï ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʘʪʝʨʠʘʣʘ ʨʦʪʦʨʘ;  

iFï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʫʯʘʩʪʢʘ ʨʦʪʦʨʘ;  

wï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ;  

gï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ;  

Eï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʨʦʪʦʨʘ;  

iJ ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʫʯʘʩʪʢʘ ʨʦʪʦʨʘ. 

ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (1) ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ: 

[ ] [ ] [ ] [ ])()()()()( iiiiiiiiiiiii axkVDaxkUCaxkTBaxkSAxu -+-+-+-= , (2) 

iA , iB , iC  ʠ iD  ï ʧʨʦʠʟʚʦʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ; 

S , T ,U  ʠ Vï ʬʫʥʢʮʠʠ ɸ.ʅ. ʂʨʳʣʦʚʘ 

)cos (5,0)( yychyS += ;    )sin (5,0)( yyshyT += ; 

)cos (5,0)( yychyU -= ;   )sin (5,0)( yyshyV -= . 

ʌʫʥʢʮʠʠ S, T,U ʠ V ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

1)0( =S , 0)0()0()0( === VUT , (ʘ) 

)()( ii yVyS =¡ ; )()( ii ySyT =¡ ; )()( ii yTyU =¡  ʠ )()( ii yUyV =¡ . (ʙ) 

ɼʠʬʬʝʨʝʥʮʠʨʫʷ ʫʨʘʚʥʝʥʠʝ (2) ʧʦ x ʩ ʫʯʝʪʦʤ ʩʚʦʡʩʪʚ (ʙ) ʧʦʣʫʯʠʤ ʧʨʦʠʟʚʦʜʥʳʝ ʯʝʨʝʟ 

ʧʝʨʚʦʦʙʨʘʟʥʳʝ ʬʫʥʢʮʠʠ ɸ.ʅ.ʂʨʳʣʦʚʘ. 

ʇʨʠ iax= , ʘʨʛʫʤʝʥʪʳ ʬʫʥʢʮʠʡ ʂʨʳʣʦʚʘ ʦʙʨʘʱʘʶʪʩʷ ʚ ʥʫʣʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʦʣʫ-
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ɸʥʘʣʦʛʠʯʥʳʝ ʬʦʨʤʫʣʳ ʩʧʨʘʚʝʜʣʠʚʳ ʠ ʜʣʷ (i+1) ʫʯʘʩʪʢʘ ʨʦʪʦʨʘ: 
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ʇʨʦʠʟʚʦʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ ʣʶʙʦʛʦ ʫʯʘʩʪʢʘ ii DA  ....,  ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʚ ʚʠʜʝ 

ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʯʝʨʝʟ ʥʝʠʟʚʝʩʪʥʳʝ ʧʨʦʠʟʚʦʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ ʥʫʣʝʚʦʛʦ ʫʯʘʩʪʢʘ oA

ʠ oB : 
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.ɔȸɓȷŬȹ
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444
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222
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 (5) 

ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ ʫʯʘʩʪʢʘ i+1 

;
;

;;

1,41,41,411,21,21,21

1,31,31,311,11,11,11

îý

î
ü
û

++=++=

++=++=

++++++++

++++++++

ioioiiioioii

ioioiiioioii

BADBAB

BACBAA

gbagba

gbagba
 (6) 
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ʀʟ (6) ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ʥʘ ʫʯʘʩʪʢʝ i, ʥʫʞʥʦ 

ʟʥʘʪʴ oA  ʠ oB  ʠ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʚʳʨʘʞʝʥʠʝ (6). 

ʅʘ ʣʝʚʦʤ ʠ ʧʨʘʚʦʤ ʢʦʥʮʘʭ ʨʦʪʦʨʘ ʚʩʝʛʜʘ ʤʦʞʥʦ ʚʚʝʩʪʠ ʬʠʢʪʠʚʥʳʝ ʢʦʥʩʦʣʴʥʳʝ ʫʯʘ-

ʩʪʢʠ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤʠ. ʊʦʛʜʘ ʥʘ ʢʦʥʮʘʭ 

ʨʦʪʦʨʘ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʠ ʧʝʨʝʨʝʟʳʚʘʶʱʘʷ ʩʠʣʘ ʨʘʚʥʳ ʥʫʣʶ, ʠʣʠ ʨʘʚʥʳ ʥʫʣʶ ʚʪʦʨʘʷ 

ʠ ʪʨʝʪʴʷ ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʥʢʮʠʠ u(x): 0)()( 1111 =¡¡¡=¡¡
++++ iiii auau  

ʀʩʭʦʜʷ ʠʟ ʧʨʠʥʷʪʳʭ ʜʦʧʫʱʝʥʠʡ, ʧʨʠ x=0 ʧʦʣʫʯʠʤ: 

.0)0()0(;)0(;)0( 110101 =¡¡¡=¡¡¡=¡= uuuuuu  (7) 

ʊʝʧʝʨʴ ʠʩʧʦʣʴʟʫʷ (8) ʧʦʣʫʯʠʤ ʠʟ (4): 

.0;; 110
1

0
1001 ===
¡

=== DCB
k

u
BAuA  (8) 

ɼʣʷ ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ, ʧʨʠ i=1 ʙʫʜʝʤ ʠʤʝʪʴ: 
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ggggbbbbaaa
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 (9) 

ɿʥʘʯʝʥʠʷ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʜʨʫʛʠʭ ʟʥʘʯʝʥʠʷʭ i ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʠʟ ʫʩʣʦ-

ʚʠʡ ʩʦʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʩʚʷʟʠ ʩ ʧʨʠʥʷʪʦʡ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʦʡ, ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʳ, ʠ ʠʤʝʪʴ 

ʚʠʜ: 
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û
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=

++++++
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+++
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iiiiiiii

ʉiiiiiiiiii
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auauEIauEI

ʄKauauEIauEI

auau

auau

22
111111

2
111111

111

111

))(()( )(

))(()()(

)()(

)()(

weaw

bw  (10) 

ʌʦʨʤʫʣʳ (10) ʟʘʧʠʩʘʥʳ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʥʘʩʘʞʝʥʥʳʭ ʥʘ 

ʚʘʣ ʜʝʪʘʣʝʡ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʫʧʨʫʛʠʡ ʤʦʤʝʥʪ ʟʘʱʝʤʣʝʥʠʷ ʨʦʪʦʨʘ ʚ ʦʧʦʨʝ ʫʤʝʥʴʰʘʶʪ ʟʥʘʯʝ-

ʥʠʷ ʦʙʱʝʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʫʯʘʩʪʢʘ ʢ ʫʯʘʩʪʢʫ. ʈʝʘʣʠʟʫʷ ʫʩʣʦʚʠʝ 

(10), ʦʧʨʝʜʝʣʷʶʪʩʷ 11... ++ ii DA , ʟʘʪʝʤ ʢʦʵʬʬʠʮʠʝʥʪʳ 11... ++ ii ga . ʅʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʦʩʪʦʷʥʥʳʭ iiii DCBA  , , , ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ OO BA  ,  ʥʘʭʦʜʠʤ ʠʟ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʚʪʦʨʦʤ ʢʦʥʮʝ ʨʦʪʦʨʘ. ʂʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʵʪʦʪ ʢʦʥʝʮ ʨʦʪʦʨʘ ʧʨʠ-

ʥʠʤʘʝʪʩʷ ʪʘʢʞʝ  

0;0 1,401,401,41,301,301,3 =++=++ ++++++ iiiiii BABA gbagba  (11) 

ʀʟ ʵʪʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ 0A  ʠ 0B ʚ ʚʠʜʝ: 
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1,31,41,41,3

1,31,41,41,3

0

1,31,41,41,3

1,41,31,31,4

0

iiii

iiii

iiii

iiii

B

A

baba

agag

baba

bgbg

 (12) 

ʂʨʠʪʠʯʝʩʢʠʝ ʩʢʦʨʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ ʥʫʣʶ ʦʧʨʝʜʝʣʠʪʝʣʷ ʩʠʩ-

ʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʪ.ʝ. ʠʟ ʨʘʚʝʥʩʪʚʘ ʥʫʣʶ ʟʥʘʤʝʥʘʪʝʣʷ ʚʳʨʘʞʝʥʠʷ (12), ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʤʝʪʦʜ ʦʩʪʘʪʢʘ. 

ɺʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʨʠ ʟʘʜʘʥʥʳʭ ʚʦʟʤʫʱʘʶʱʠʭ ʩʠʣʘʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠ ʥʦ-

ʤʠʥʘʣʴʥʳʭ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʧʨʠ ʯʘʩʪʦʪʘʭ, ʜʦʩʪʠʛʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʫʣʠʨʦʚʘ-
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ʥʠʷ ʠ ʧʨʠ ʨʘʟʛʦʥʥʳʭ ʯʘʩʪʦʪʘʭ. ɼʣʷ ʵʪʦʛʦ ʧʦ (12) ʦʧʨʝʜʝʣʷʶʪʩʷ 0ɸ ʠ 0ɺ ʧʦʩʣʝ ʯʝʛʦ ʧʦ ʦʜ-

ʥʦʪʠʧʥʳʤ ʨʝʢʫʨʨʝʥʪʥʳʤ ʬʦʨʤʫʣʘʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ ʚʘʣʦʧʨʦʚʦʜʘ ʠ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʩʝʯʝʥʠʷʭ. 

ʇʦ ʧʨʠʚʝʜʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʚʝʜʝʥ ʯʠʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʮʝʣʴʶ 

ʧʨʦʚʝʨʢʠ ʝʝ ʘʜʝʢʚʘʪʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʤ ʦʙʲʝʢʪʘʤ. ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʲʝʢʪʳ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ 

ʢʘʢ ʧʦ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ [2, 3], ʪʘʢ ʠ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳ-

ʚʦʜʳ: 

1. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤʘʭ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʤʘʩʩʘ ʚʘʣʘ ʠ 

ʧʝʨʝʤʝʥʥʦʩʪʴ ʞʝʩʪʢʦʩʪʠ ʚʘʣʘ ʧʦ ʫʯʘʩʪʢʘʤ ʚʩʝ ʪʨʠ ʩʨʘʚʥʠʚʘʝʤʳʝ ʤʝʪʦʜʳ ʜʘʶʪ ʩʦʚʝʨʰʝʥʥʦ 

ʦʜʠʥʘʢʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʦ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʣʫʯʘʷʭ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥ-

ʥʘʷ ʚʳʰʝ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʘ ʨʝʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ. 

2. ʇʨʠ ʤʘʩʩʝ ʚʘʣʘ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʢʦʣʦ 20% ʤʘʩʩʳ ʜʠʩʢʘ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʧʝʨ-

ʚʳʤʠ ʢʨʠʪʠʯʝʩʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ, ʧʦ ʩʨʘʚʥʠʚʘʝʤʳʤ ʤʝʪʦʜʘʤ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 10%. ʇʨʠʯʝʤ, 

ʢʨʠʪʠʯʝʩʢʠʝ ʩʢʦʨʦʩʪʠ, ʧʦʜʩʯʠʪʘʥʥʳʝ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʤʝʪʦʜʫ ʥʠʞʝ, ʯʝʤ ʧʦʜʩʯʠʪʘʥʥʳʝ 

ʧʦ ʤʝʪʦʜʘʤ, ʠʟʣʦʞʝʥʥʳʤ ʚ ʨʘʙʦʪʘʭ [2, 3]. 

3. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʤʘʩʩʘ ʚʘʣʘ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʤʘʩʩʦʡ ʜʠʩʢʘ, ʫʪʦʯʥʝʥʥʳʡ ʨʘʩʯʝʪ ʧʦ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩ ʫʯʝʪʦʤ ʤʘʩʩʳ ʚʘʣʘ ʜʘʝʪ ʩʥʠʞʝʥʠʝ ʧʝʨʚʦʡ ʢʨʠʪʠ-

ʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʥʘ 30-40% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʘʝʤʳʤʠ ʧʦ ʤʝʪʦʜʘʤ [2, 3]. 

4. ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʤʦʞʥʦ ʨʝʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʨʦʪʦʨʦʚ ʢʦʤʙʘʡʥʦʚ ʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ ʩʚʷʟʠ ʩ ʫʜʦʨʦʞʘʥʠʝʤ ʵʥʝʨʛʦʨʝʩʫʨʨʩʦʚ ʚʦʟʨʦʩ ʠʥ-

ʪʝʨʝʩ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʘʢʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʶʪʩʷ ʙʠʦʛʘʟʦʛʫʤʫʩʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʧʦʟʚʦʣʷʶ-

ʱʠʝ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʦʪʭʦʜʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʙʠʦʛʘʟ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʘʪʴ ʠʟ ʵʪʠʭ ʦʪʭʦʜʦʚ ʮʝʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʩ ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. 

ʇʨʠʤʝʥʝʥʠʝ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʛʘʟʘ, ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ 

ʦʪʨʘʙʦʪʘʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʞʠʤʘʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ ʚʣʠʷʥʠʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʙʠʦʛʘʟʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʝʝ ʨʘʙʦʪʳ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ 

ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʪʘʥʪʝʥʢʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʝʢʪʠʨʫʝ-

ʤʦʛʦ ʧʪʠʯʥʠʢʘ, ʦʩʥʦʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʶʪʩʷ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥ ʠ ʪʝʧʣʦʧʝʨʝʜʘʯʘ, ʢʦ-

ʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʚ ʙʠʦʛʘʟʦʛʫʤʫʩʥʦʡ ʫʩʪʘʥʦʚʢʝ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʨʘʩʯʸʪʳ ʚʳʙʦʨʘ 

ʤʝʪʘʥʪʝʥʢʘ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʛʘʟʦʚʘʷ ʫʩʪʘʥʦʚʢʘ; ʙʠʦʨʝʘʢʪʦʨ; ʪʝʧʣʦʦʙʤʝʥʥʠʢ; ʦʧʪʠʤʘʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʷ; ʤʝʪʘʥʪʝʥʢ. 
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ɸnnotation. In recent years, in connection with the rise in the cost of energy resources, in-

terest in the use of non-traditional energy sources has increased. One of the most promising 

sources of such energy is biogas-humus plants, which make it possible to process agricultural 

waste into biogas, as well as to obtain valuable organic fertilizers with increased biological ac-

tivity from this waste. 
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The use of installations for the production of biological gas as alternative energy sources 

is largely determined by its design characteristics and proven technological modes. 

The studies were carried out in order to obtain data on the influence of the main parame-

ters of a biogas plant on the quality indicators of its operation. It was revealed that in order to 

select the optimal design of the digester that meets the requirements of the projected poultry 

house, the main processes are heat and mass transfer and heat transfer, which take place in a 

biogas-humus plant. The main calculations of the choice of the digester are presented. 

It is shown that theoretical temperature uniformity is the main criterion for the efficiency 

of the installation. 

Key words: biogas plant; bioreactor; heat exchanger; optimal design; digester. 

 

 

ʆʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʙʠʦʛʘʟʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʝʪʩʷ ʤʝʪʘʥʪʝʥʢ. ʆʪ ʚʳʙʦʨʘ ʝʛʦ ʢʦʥʩʪ-

ʨʫʢʮʠʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʡ ʫʩʪʘʥʦʚʢʠ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ 

ʜʘʣʴʥʝʡʰʘʷ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʩʫʱʝʩʪʚʣʝʥ ʧʦʜʙʦʨ ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʪʘʥ-

ʪʝʥʢʘ ʜʣʷ ʧʪʠʯʥʠʢʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʂɹʈ. 

1. ʊʝʧʣʦʤʘʩʩʦʦʙʤʝʥ ʚ ʤʝʪʘʥʪʝʥʢʝ. ɼʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʪʘʥ-

ʪʝʥʢʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʧʪʠʯʥʠʢʘ, ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩʳ ʪʝʧʣʦ-

ʤʘʩʩʦʦʙʤʝʥʘ ʠ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʙʠʦʛʘʟʦʛʫʤʫʩʥʦʡ ʫʩʪʘʥʦʚʢʝ. 

ʊʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʚ ʤʝʟʦʬʠʣʴʥʦʤ ʨʝʞʠʤʝ ʧʦ-

ʩʣʝ ʝʝ ʚʳʚʦʜʘ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʧʣʦʚʳʤʠ ʧʦʪʝʨʷʤʠ ʩʘʤʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʫʩʪʘʥʦʚʢʝ. ʇʨʠ ʟʘʛʨʫʟʢʝ ʩʳʨʴʷ, ʧʨʦʪʝʢʘʶʪ ʧʨʦʮʝʩ-

ʩʳ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʙʲʝʤʝ ʫʩʪʘʥʦʚʢʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʤʝʪʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʪʝʢʘʥʠʷ ʤʝʟʦʬʠʣʴʥʦʛʦ ʨʝʞʠʤʘ. ɼʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʙʳʪʴ 

ʦʧʠʩʘʥʳ ʫʨʘʚʥʝʥʠʷʤʠ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʩ ʫʯʝʪʦʤ ʧʝʨʝʢʨʝʩʪʥʳʭ ʵʬʬʝʢʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʤʝʩʪʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʠ ʤʘʩʩʦʧʝʨʝʥʦʩʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʚ ʦʙʲʝʤʝ ʤʝʪʘʥʪʝʥʢʘ. ʋʯʪʝʤ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʘ ʙʫʜʝʪ ʷʚ-

ʣʷʪʴʩʷ ʛʘʟʦʚʘʷ ʛʦʨʝʣʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʤʝʪʘʥʪʝʥʢʘ. ʇʨʠ ʵʪʦʤ ʟʘ-

ʜʘʯʘ ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʩ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʘʥʘʣʦʛʠʯʥʳʤʠ ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʯʘʩʪʠʯʝʢ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʚ ʚʦʜ-

ʥʦʡ ʩʨʝʜʝ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʛʨʘʜʠʝʥʪʘ ʪʝʤ-

ʧʝʨʘʪʫʨʳ. ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʘʤʠ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʠ [1]. ɼʣʷ ʧʦʪʦʢʘ ʚʝʱʝ-

ʩʪʚʘ ʚ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

( ) 1
/ JhJJ aa ÖD+=  (1) 

ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʪʦʢʦʚ ʦʪʨʘʞʘʶʱʠʭ ʥʘʣʠʯʠʝ ʧʝʨʝ-

ʢʨʝʩʪʥʳʭ ʵʬʬʝʢʪʦʚ ʠʤʝʶʱʠʭ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ:  

1
//

111
/ .. CgradDCTgradJa ÖÖÖÖ-Ö-= mrl  (2) 

1
/

211 .. CgradDTgradDCCJ ÖÖ-ÖÖÖÖ-= rr  (3) 

ʛʜʝ    l ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ;  

D
'' 
ï ʢʦʵʬʬʠʮʠʝʥʪ ɼʶʬʫʨʘ;  

D
' 
ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʨʤʦʜʠʬʬʫʟʠʠ;  

D
 
ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ. 

ʋʯʠʪʳʚʘʷ ʩʦʦʪʥʦʰʝʥʠʝ ʆʥʩʘʛʝʨʘ, ʦʟʥʘʯʘʶʱʝʛʦ, ʯʪʦ ʜʣʷ ʧʝʨʝʢʨʝʩʪʥʳʭ ʵʬʬʝʢʪʦʚ, 

ʦʧʠʩʳʚʘʝʤʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ D
'
 = D

'' 

ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʦʩʥʦʚʥʦʝ ʨʘʩʯʝʪʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʦʪʦʢʘ ʚʝʱʝʩʪʚʘ: 

/ / /

1 1 1 1 1 2( ) . ( ) . .qJ C D D h grad C C C D h grad Trm r l r=- Ö Ö + Ö ÖD Ö - + Ö Ö Ö D Ö
 

(4) 
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ɽʩʣʠ ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʪʴ ʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʩʯʠʪʘʷ ʚʝʣʠʯʠʥʳ ʚ ʩʢʦʙʢʘʭ ʧʦʩʪʦʷʥʥʳʝ, 

ʧʦʣʫʯʠʤ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ ʫʯʝʪʦʤ ʧʨʦʪʝʢʘʶʱʠʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ 

ʚʳʨʘʞʝʥʠʝ 

() ()
( )

( )ý
ü
û

í
ì
ë

DÖÖ+¡¡ÖÖÖ

DÖÖÖ+
+Ö-=

hDDC

hDCCp
xJCxʉ q

rmr

l

111

/

21
11 0

 

(5) 

2. ʋʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʤʝʪʘʥʪʝʥʢʘ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʤʝʟʦʬʠʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʫʩʪʘʥʦʚʢʝ, ʥʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʧʦʜʚʦʜ ʪʝʧʣʘ. ʂʦʣʠʯʝʩʪʚʦ ʜʘʥʥʦʛʦ ʪʝʧʣʘ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʠʟ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ: 

ʧʦʤʦʛʨʦ ʌʌʌ +=
 

(6) 

ʛʜʝ    ʌʦ ï ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʩʠʩʪʝʤʫ ʦʪ ʩʞʠʛʘʥʠʷ ʛʘʟʘ ʠʣʠ ʣʶʙʦʛʦ ʚʥʝʰʥʝʛʦ 

ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ;  

ʌʦʛʨ ï ʪʝʧʣʦʚʦʡ ʧʦʪʝʨʠ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʪʘʥʪʝʥʢʘ;  

ʌʧʦʤ ï ʪʝʧʣʦʚʦʡ ʧʦʪʝʨʠ ʟʘ ʩʯʝʪ ʥʘʛʨʝʚʘ ʠʩʭʦʜʥʦʡ ʧʦʩʪʫʧʘʶʱʝʡ ʤʘʩʩʳ ʜʦ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ. 

ʆʧʨʝʜʝʣʠʤ ʢʘʞʜʫʶ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

3. ʊʝʧʣʦʚʦʡ ʧʦʪʝʨʠ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʪʘʥʪʝʥʢʘ (ʌ ʦʛʨ). ʊʝʧʣʦ-

ʚʦʡ ʧʦʪʦʢ Q, ʧʝʨʝʜʘʚʘʝʤʳʡ ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʤ ʪʝʧʣʦʦʙʤʝʥʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ʅʴʶʪʦʥʘ: 

)( cʞʢ ttFQ -ÖÖ=a
 (7) 

ʛʜʝ    F ï ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʩʦ ʩʪʝʥʢʦʡ;  

aʢ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʜʘʥʥʦʡ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ;  

tʞ ʠ tʩ ï ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʢʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʥʦʩʣʦʡʥʫʶ ʩʪʝʥʢʫ ʪʦʣʱʠʥʦʡ d ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʢʦ-

ʪʦʨʦʡ ʨʘʚʝʥ ï l [3]. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʨʘʥʠʮʘʭ ʩʪʝʥʢʠ t1 ʠ t2, ʧʨʠʯʝʤ t1> t2. ʅʘ ʦʩʥʦʚʘʥʠʠ ʟʘ-

ʢʦʥʘ ʌʫʨʴʝ: 

tgradq .Ö-= l  (8) 

ʄʦʞʥʦ ʜʣʷ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʣʫʯʠʪʴ: 

( )dxqtgrad l/. -=  (9) 

ʇʨʦʠʥʪʝʛʨʠʨʦʚʘʚ ʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʧʦʣʫʯʠʤ ʣʠʥʝʡʥʳʡ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ: 

( ) constxqt +Ö-= l/  (10) 

ʋʯʠʪʳʚʘʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ: 

( )dl /21 ttq -Ö=  (11) 

ɸʥʘʣʦʛʠʯʥʳʝ ʟʘʧʠʩʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠ ʜʣʷ ʜʚʫʭ-, ʪʨʝʭʩʣʦʡʥʦʡ ʩʪʝʥʢʠ, ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʦʤ ʩʣʫʯʘʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʧʣʦʠʟʦʣʷʮʠʠ. ɼʣʷ ʜʚʫʭʩʣʦʡʥʦʛʦ ʚʘʨʠʘʥʪʘ: 

äD=+-= Rtttq /)///()( 221121 ldld
 

(12) 

ʛʜʝ    SR ï ʦʙʱʝʝ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʨʘʚʥʦʝ ʩʫʤʤʝ ʪʝʨʤʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

ʩʣʦʝʚ. 

ɼʣʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʥʪʝʥʢʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

äDÖ= RtFQ /
 

(13) 

ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʜʣʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʪʝʥʢʠ: 

1ÖÖ= dF p  (14) 
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ʇʨʦʚʝʜʝʤ ʨʘʩʯʝʪ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʩ ʤʝʪʘʥʪʝʥʢʦʤ ʥʘ 3,5 ʤ
3
. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʠʘʤʝʪʨ 

ʜʥʠʱʘ ʫʩʪʘʥʦʚʢʠ d=1,6 ʤ ʠ ʚʳʩʦʪʦʡ 1,75 ʤ, ʯʪʦ ʩʜʝʣʘʝʪ ʝʝ ʫʜʦʙʥʦʡ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ. 

ɼʣʷ ʜʘʥʥʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʘʨʠʘʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʪʘʥʪʝʥʢʘ 
2

1 28,2575,16,114,31 ʤdF =ÖÖ=ÖÖ=p . ʂ ʵʪʦʡ ʚʝʣʠʯʠʥʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʘʚʠʪʴ ʚʝʣʠʯʠʥʳ 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʝʪʘʥʪʝʥʢʘ: 

22
2 01,44/6,114,34/2 ʤdF =Ö=ÖÖ= p . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʦʙʱʘʷ ʚʝʣʠʯʠʥʘ ʨʘʩʯʝʪʥʦʡ ʧʣʦʱʘʜʠ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ: 

2
21 29,29 ʤFFF =+= . 

ʈʘʩʩʤʦʪʨʠʤ ʟʥʘʯʝʥʠʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʛ-

ʨʘʞʜʝʥʠʷ ʤʝʪʘʥʪʝʥʢʘ. ʉʪʝʥʢʘ ʤʝʪʘʥʪʝʥʢʘ ʚʳʧʦʣʥʝʥʘ ʠʟ ʣʠʩʪʦʚʦʡ ʩʪʘʣʠ ʨʘʟʤʝʨʦʤ 5 ʤʤ, ʥʘ 

ʜʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʢʨʝʧʣʝʥ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ. ɼʣʷ ʜʘʥʥʦʡ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʫʯʠʤ: 

ɼʣʷ ʩʪʘʣʴʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ )/(74)(101100 0014 ʉʤɺʪʉʩʩʤʂʘʣ Ö=ÖÖÖÖ= --l , 

ʚʝʣʠʯʠʥʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ɺʪʉʤRʦʙ /)(00007,074/005,0 02Ö== . 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʠʟ ʤʠʥʝʨʘʣʦʚʘʪʥʳʭ ʧʣʠʪ ʜʣʷ ʢʦ-

ʪʦʨʳʭ, )/(048,02/)1835(00029,004,0 0ʉʤɺʪ Ö=+Ö+=l  

ʚʝʣʠʯʠʥʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 

ɺʪʉʤRʠʟ /)(041,1048,0/05,0 02Ö== . 

ɺʝʣʠʯʠʥʘ Rʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʪʝʨʤʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ: 

ɺʪʉʤRRR ʠʟʦʙʢ /)(04107,1 02Ö=+= . 

ɺʝʣʠʯʠʥʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʞʜʫ 

ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ D t =7
 ʦ
ʉ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʚʥʘ: 

ɺʪRtFQ 95,196041,1/729,29/ =Ö=DÖ= . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʤʝʟʦʬʠʣʴʥʦʛʦ ʨʝʞʠʤʘ ʚ ʫʩʪʘʥʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦ 

ʠʤʝʪʴ ʠʩʪʦʯʥʠʢ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʤʦʱʥʦʩʪʴʶ Qʦʛʨ= 196,95 ɺʪ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʦʡ ʤʦʱʥʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʩʪʴ ʧʦʣʫʯʘʝʤʦʛʦ ʚ ʫʩʪʘʥʦʚʢʝ 

ʙʠʦʛʘʟʘ. ʊʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʘʢʦʛʦ ʙʠʦʛʘʟʘ ʪʙQ  =24 ʄɼʞ/ʤ
3
.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʭʦʜ ʙʠʦʛʘʟʘ ʩ ʫʯʝʪʦʤ ʂʇɼ ʛʦʨʝʣʢʠ ɖ=0,8 ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʷ 

ʥʝʦʙʭʦʜʠʤʫʶ ʪʨʝʙʫʝʤʫʶ ʪʝʧʣʦʚʫʶ ʤʦʱʥʦʩʪʴ: 

6/ 196,95 / (0,8 24000000) 10,26 10 . . /ʦʛʨ ʪʙɺ Q Q ʢʫʙʤ ʩh -= Ö = Ö = Ö Ö
 

4. ʊʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʟʘ ʩʯʝʪ ʥʘʛʨʝʚʘ ʠʩʭʦʜʥʦʡ ʧʦʩʪʫʧʘʶʱʝʡ ʤʘʩʩʳ (ʌ ʧʦʤ). ɽʞʝ-

ʜʥʝʚʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʤʝʪʘʥʪʝʥʢʘ (ʧʦʤʝʪʘ) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʠʩʭʦʜʷ ʠʟ ʨʘʩʯʝʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʘʥʪʝʥʢʘ ʧʦʣʝʟʥʳʤ ʦʙʲʝʤʦʤ 3,5 ʤ
2
. ʋʯʠʪʳʚʘʷ ʤʘʢ-

ʩʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʙʨʘʞʠʚʘʥʠʷ ʨʘʚʥʳʡ 22 ʩʫʪʢʘʤ, ʧʦʣʫʯʠʤ, ʯʪʦ ʝʞʝʩʫʪʦʯʥʘʷ ʟʘʛʨʫʟʢʘ 

ʤʝʪʘʥʪʝʥʢʘ ʩʦʩʪʘʚʠʪ [2]: 

ʩʢʛʩʫʪʢʠʤtVL /0018,0/159,022/5,31/ 3 ===Ö= , 

ʛʜʝ    tĀ1=22 ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʙʨʘʞʠʚʘʥʠʷ. 

ɿʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʥʘʛʨʝʚʘʥʠʝ ʭʦʣʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤQ  ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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nCttGQ ʧʤʤ ÖÖ-Ö= h/)( 12  (15) 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʜʣʷ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʤʝʪʘʥʪʝʥʢʘ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʥʘ ʥʘʛʨʝʚ ʠʩʭʦʜ-

ʥʦʛʦ ʩʳʨʴʷ (ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ) ʩ ʪʝʤʧʝʨʘʪʫʨʳ 10 ʛʨʘʜʫʩʦʚ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʟʦʬʠʣʴʥʦʛʦ 

ʨʝʞʠʤʘ 35 ʛʨʘʜʫʩʦʚ: 

ɺʪnCttGQ ʧʤʤ 2677,0/06,4250018,0/)( 12 =ÖÖ=ÖÖ-Ö= h
 

ʛʜʝ    h=0,7 ï ʢʧʜ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ;  

ʧʉ  = 4,06ʢɼʞ/(ʢʛĀʛʨʘʜ) ï ʪʝʧʣʦʝʤʢʦʩʪʴ ʧʦʤʝʪʘ. 

ʈʘʩʭʦʜ ʙʠʦʛʘʟʘ ʥʘ ʥʘʛʨʝʚ, ʢʘʢ ʧʦʩʪʫʧʘʶʱʝʡ ʤʘʩʩʳ, ʪʘʢ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʨʘʙʦʯʝʛʦ ʨʝ-

ʞʠʤʘ ʤʝʪʘʥʪʝʥʢʘ ʩ ʫʯʝʪʦʤ ʂʇɼ ʛʦʨʝʣʢʠ ɖ=0,8 [4] ʦʧʨʝʜʝʣʠʤ ʧʦ ʚʝʣʠʯʠʥʝ ʩʫʤʤʘʨʥʦʡ ʪʨʝ-

ʙʫʝʤʦʡ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ: 

ɺʪQQQ oʛʛʤ 95,46395,196267 =+=+=
 

6 3/ 463,95 / (0,8 24000000) 24,16 10 / 87 /ʪʙɺ Q Q ʤ ʩ ʣ ʯʘʩh -= Ö = Ö = Ö =
 

ʊʘʢʦʡ ʨʘʩʭʦʜ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ-

ʤʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʛʦʨʝʣʦʢ. 
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ʕʣʝʚʘʪʦʨʦʤ ʥʘʟʳʚʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʡ ʚʠʜ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ. 

ʉʪʨʦʷʪ ʵʣʝʚʘʪʦʨʳ ʙʦʣʴʰʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ. ʅʘ ʭʣʝʙʦʧʨʠʝʤʥʳʭ ʧʫʥʢʪʘʭ 

ʩʦʩʨʝʜʦʪʦʯʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ, ʬʫʨʘʞʥʦʛʦ ʠ ʪʦʚʘʨʥʦʛʦ ʟʝʨ-

ʥʘ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʫʭʦʛʦ ʪʦʚʘʨʥʦʛʦ ʟʝʨʥʘ ʩ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 14-15%. ɿʝʨʥʦ ʚ ʵʣʝʚʘʪʦʨʘʭ ʭʨʘʥʷʪ ʚ ʩʰʶʩʘʭ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʜʨʫʛ ʚʦʟʣʝ ʜʨʫʛʘ. ɺʩʝ ʪʨʫʜʦʝʤʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʵʣʝʚʘʪʦʨʘʭ ï ʧʨʠʝʤ ʟʝʨʥʘ, ʝʛʦ ʚʟʚʝ-

ʰʠʚʘʥʠʝ, ʟʘʛʨʫʟʢʘ ʠ ʚʳʛʨʫʟʢʘ, ʚʥʫʪʨʝʥʥʝʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ, ʦʯʠʩʪʢʘ, ʩʦʨʪʠʨʦʚʢʘ ʠ ʪ.ʧ. 

ï ʧʦʣʥʦʩʪʴʶ ʤʝʭʘʥʠʟʠʨʦʚʘʥʳ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ.  

ʕʣʝʚʘʪʦʨ ʦʟʥʘʯʘʝʪ ʩʦʙʩʪʚʝʥʥʦ ʧʦʜʲʝʤʥʠʢ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʡ ʤʘʰʠʥʦʡ ʚ ʧʦʜʦʙʥʳʭ 

ʟʝʨʥʦʭʨʘʥʠʣʠʱʘʭ ʷʚʣʷʝʪʩʷ ʵʣʝʚʘʪʦʨ-ʧʦʜʲʝʤʥʠʢ, ʧʦʵʪʦʤʫ ʵʪʦ ʥʘʟʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ 

ʠ ʥʘ ʚʩʝ ʩʦʦʨʫʞʝʥʠʝ [1]. 

ʇʦʤʠʤʦ ʥʦʨʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʜʲʝʤʘ ʟʝʨʥʘ, ʵʣʝʚʘʪʦʨʳ ʦʙʦ-

ʨʫʜʫʶʪ ʢʦʥʚʝʡʝʨʘʤʠ ʠ ʰʥʝʢʘʤʠ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʟʝʨʥʘ, ʪʨʫʙʘʤʠ ʜʣʷ 

ʧʝʨʝʤʝʱʝʥʠʷ ʟʝʨʥʘ ʩʘʤʦʪʝʢʦʤ ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ ʠ ʘʛʨʝʛʘʪʘ-

ʤʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʵʣʝʚʘʪʦʨ ʚʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʩ ʩʦʦʨʫʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʦʙʱʠʤʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʝ ï ʧʨʠʝʤʢʘ, ʚʟʚʝʰʠʚʘʥʠʝ, ʭʨʘʥʝʥʠʝ, ʦʪʧʫʩʢ 

ʟʝʨʥʘ, ʘ ʩʧʝʮʠʘʣʴʥʳʝ ï ʦʯʠʩʪʢʘ, ʩʫʰʢʘ ʠ ʩʦʨʪʠʨʦʚʢʘ ʟʝʨʥʘ. 

ʉʫʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʚʘʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʩʧʠʨʘʮʠʦʥʥʳʝ ʫʩʪ-

ʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʳʣʠ, ʦʙʠʣʴʥʦ ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ 

ʟʝʨʥʘ ʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʝʛʦ ʧʝʨʝʙʨʘʩʳʚʘʥʠʠ. ʀʟ-ʟʘ ʧʳʣʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʚ ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʡ ʵʣʝʚʘʪʦʨʘ, ʩʦʟʜʘʶʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʳ. ɺʨʝʜʥʘ ʧʳʣʴ ʠ ʜʣʷ ʤʘʰʠʥ, ʪʘʢ ʢʘʢ, ʩʤʝʰʠʚʘʷʩʴ ʩ ʤʘʩ-

ʣʦʤ ʠ ʦʙʨʘʟʫʷ ʟʘʛʫʩʪʝʚʰʫʶ ʟʘʤʘʟʢʫ, ʦʥʘ ʫʩʢʦʨʷʝʪ ʠʟʥʦʩ ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʟʫʙʯʘʪʳʭ ʧʝʨʝ-

ʜʘʯ. ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʝʛʢʘʷ ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ ʧʳʣʠ [2]. 
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ʊʦʥʢʠʡ ʩʣʦʡ ʧʳʣʠ ʥʘ ʚʩʝʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʦʤʝʱʝʥʠʷ ʠ ʥʘ ʤʘʰʠʥʘʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠ-

ʯʠʥʦʡ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ ʧʦ ʚʩʝʤ ʧʦʤʝʱʝʥʠʷʤ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʝʛʦ ʚ 

ʢʘʢʦʤ-ʣʠʙʦ ʤʝʩʪʝ, ʥʘʧʨʠʤʝʨ ʦʪ ʠʩʢʨʳ, ʚʦʟʥʠʢʰʝʡ ʦʪ ʫʜʘʨʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʯʘʩʪʝʡ, ʠʩʢʨʳ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠʣʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʦʚʦʜʦʚ ʠ ʪ.ʜ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʨʛʘʥʠʯʝʩʢʘʷ ʵʣʝʚʘʪʦʨʥʘʷ ʧʳʣʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʨʦʮʝʥʪʝ ʥʘʩʳʱʝʥʠʷ 

ʝʶ ʚʦʟʜʫʭʘ ʩʦʟʜʘʝʪ ʚʟʨʳʚʦʦʧʘʩʥʫʶ ʩʤʝʩʴ. ʂ ʦʩʥʦʚʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʟʜʘʥʠʷʤ ʠ ʩʦ-

ʦʨʫʞʝʥʠʷʤ ʵʣʝʚʘʪʦʨʦʚ ʦʪʥʦʩʷʪʩʷ: ʨʘʙʦʯʝʝ ʟʜʘʥʠʝ; ʩʠʣʦʩʥʳʝ ʢʦʨʧʫʩʘ ʩ ʢʦʥʚʝʡʝʨʥʳʤʠ ʛʘ-

ʣʝʨʝʷʤʠ; ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʟʝʨʥʘ ʩ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ, ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʛʨʫʟʢʠ ʟʝʨʥʘ ʥʘ ʩʨʝʜʩʪʚʘ ʵʪʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ; ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʩʫʰʢʠ 

ʟʝʨʥʘ; ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʦʛʨʫʟʢʠ ʦʪʭʦʜʦʚ ʥʘ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʞʝʣʝʟ-

ʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [3]. ɺ ʨʘʙʦʯʝʤ ʟʜʘʥʠʠ ʵʣʝʚʘʪʦʨʘ ʨʘʟʤʝʱʘʶʪ ʤʘʰʠʥʳ ʠ ʤʝʭʘʥʠʟ-

ʤʳ ʜʣʷ ʧʦʜʲʝʤʘ ʟʝʨʥʘ (ʥʦʨʠʠ), ʚʟʚʝʰʠʚʘʥʠʷ, ʦʯʠʩʪʢʠ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʧʝʨʝʤʝʱʝ-

ʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʨʥʘ. ʈʘʙʦʯʝʝ ʟʜʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚ ʢʦʤʧʣʝʢʩʝ ʵʣʝʚʘʪʦʨʘ, ʚʦ-

ʢʨʫʛ ʢʦʪʦʨʦʛʦ ʛʨʫʧʧʠʨʫʶʪʩʷ ʠ ʩ ʢʦʪʦʨʳʤ ʩʚʷʟʳʚʘʶʪ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʝʛʦ 

ʩʦʦʨʫʞʝʥʠʷ.  

ʉʠʣʦʩʥʳʡ ʢʦʨʧʫʩ ï ʵʪʦ ʩʦʙʩʪʚʝʥʥʦ ʟʝʨʥʦʭʨʘʥʠʣʠʱʝ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʥʦʛʦ 

ʯʠʩʣʘ ʩʠʣʦʩʦʚ. ɺ ʧʨʘʢʪʠʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʢʨʫʛʣʳʝ ʩʠ-

ʣʦʩʳ ʜʠʘʤʝʪʨʦʤ 6 ʤ, ʩʙʣʦʢʠʨʦʚʘʥʥʳʝ ʚ ʩʠʣʦʩʥʳʝ ʢʦʨʧʫʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦ ʥʝʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ ʵʣʝʚʘʪʦʨʘ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʯʠʩʣʦ ʩʠʣʦʩʘ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʭʨʘʥʝ-

ʥʠʷ ʟʝʨʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʩʦʨʪʘ ʠ ʢʘʯʝʩʪʚʘ.  

ʈʘʩʭʦʜ ʙʝʪʦʥʘ ʥʘ ʝʜʠʥʠʮʫ ʚʤʝʩʪʠʤʦʩʪʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ʧʦ-

ʣʝʟʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ʩʠʣʦʩʥʦʛʦ ʢʦʨʧʫʩʘ ʧʨʠ ʪʘʢʠʭ ʜʠʘʤʝʪʨʘʭ ʩʠʣʦʩʦʚ ʙʫʜʝʪ ʤʝʥʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʣʦʩʘʤʠ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ. ʂʨʫʛʣʳʝ ʩʠʣʦʩʳ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʵʢʦʥʦʤʠʯ-

ʥʝʝ ʧʦ ʫʜʝʣʴʥʦʤʫ ʨʘʩʭʦʜʫ ʙʝʪʦʥʘ ʠ ʩʪʘʣʠ ʥʘ 1000 ʪ ʚʤʝʩʪʠʤʦʩʪʠ ʠ ʜʝʰʝʚʣʝ ʧʦ ʧʨʠʚʝʜʝʥ-

ʥʳʤ ʟʘʪʨʘʪʘʤ, ʥʦ ʚ ʥʠʭ ʚʦʟʨʘʩʪʘʝʪ ʦʧʘʩʥʦʩʪʴ ʧʦʨʯʠ ʟʝʨʥʘ ʦʪ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ [4]. ʀʭ ʩʪʨʦʷʪ 

ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʤʠ, ʩʚʷʟʳʚʘʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʨʘʙʦʯʠʤ ʟʜʘʥʠʝʤ ʵʣʝʚʘʪʦʨʘ ʚʝʨʭʥʠʤʠ ʠ 

ʥʠʞʥʠʤʠ ʪʨʘʥʩʧʦʨʪʝʨʥʳʤʠ ʛʘʣʝʨʝʷʤʠ. ʏʠʩʣʦ ʨʷʜʦʚ ʢʨʫʛʣʳʭ ʩʠʣʦʩʦʚ, ʪ. ʝ. ʯʠʩʣʦ ʢʨʫʛʣʳʭ 

ʩʠʣʦʩʦʚ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʢʦʨʧʫʩʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʟʘʛʨʫʟʦʯʥʳʭ ʠ ʚʳʛʨʫʟʦʯʥʳʭ 

ʢʦʥʚʝʡʝʨʦʚ, ʩʭʝʤʦʡ ʵʣʝʚʘʪʦʨʘ, ʫʜʦʙʩʪʚʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʠʣʦʩʦʚ ʥʘ ʫʯʘʩʪʢʝ, ʘ ʪʘʢʞʝ 

ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʪ ʜʚʫʭ ʜʦ ʰʝʩʪʠ ʠ ʙʦʣʝʝ. ʏʝʤ ʙʦʣʴʰʝ ʩʠ-

ʣʦʩʦʚ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʢʦʨʧʫʩʘ ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʦʜʥʦʡ ʣʝʥʪʦʡ ʢʦʥʚʝʡʝʨʦʚ ʚ ʧʦʜʩʠ-

ʣʦʩʥʦʤ ʠ ʥʘʜʩʠʣʦʩʥʦʤ ʧʦʤʝʱʝʥʠʷʭ, ʪʝʤ ʚʳʰʝ ʧʦʤʝʱʝʥʠʝ ʥʘʜ ʩʠʣʦʩʘʤʠ ʠ ʧʦʜʚʘʣʘ ʧʦʜ 

ʩʠʣʦʩʘʤʠ, ʧʦʵʪʦʤʫ ʩʠʣʦʩʥʳʝ ʢʦʨʧʫʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʚʤʝʩʪʠʤʦʩʪʠ, ʦʙʩʣʫʞʠ-

ʚʘʝʤʳʝ ʦʜʥʠʤ ʚʝʨʭʥʠʤ ʠ ʦʜʥʠʤ ʥʠʞʥʠʤ ʢʦʥʚʝʡʝʨʦʤ, ʤʦʛʫʪ ʠʤʝʪʴ ʧʨʦʩʪʦʝ ʜʚʫʭʨʷʜʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʠʣʦʩʦʚ. ɼʦʨʦʞʝ ʚʩʝʛʦ ʦʙʭʦʜʠʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʨʫʧʥʳʭ ʵʣʝʚʘʪʦʨʦʚ ʠʟ 

ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʤʦʥʦʣʠʪʘ. 

ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʵʣʝʚʘʪʦʨʳ ʚ 2,5 ʨʘʟʘ ʜʝʰʝʚʣʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ, ʠ ʧʦʪʦʤʫ ʩʝʡʯʘʩ ʚʦʟ-

ʚʦʜʷʪ ʠʤʝʥʥʦ ʪʘʢʠʝ ʭʨʘʥʠʣʠʱʘ, ʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʣʠʰʴ ʨʝʩʪʘʚʨʠʨʫʶʪ. ʉʪʨʦʝʥʠʷ ʜʣʷ ʭʨʘ-

ʥʝʥʠʷ ʟʝʨʥʘ ʙʳʚʘʶʪ ʜʚʫʭ ʪʠʧʦʚ ï ʥʘʧʦʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʩʠʣʦʩʥʳʝ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʟʝʨ-

ʥʦ ʭʨʘʥʠʪʩʷ ʥʘ ʧʦʣʫ ʚ ʧʦʤʝʱʝʥʠʠ ʘʤʙʘʨʥʦʛʦ ʪʠʧʘ, ï ʟʝʨʥʦʚʦʛʦ ʩʢʣʘʜʘ ʠʣʠ ʙʝʩʢʘʨʢʘʩʥʦʡ 

ʘʨʦʯʥʦʡ, ʰʘʪʨʦʚʦʡ ʠʣʠ ʠʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ.  

ɿʝʨʥʦʩʢʣʘʜʳ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤʠ, ʢʦʛʜʘ ʟʘʛʨʫʟʢʘ ʠ ʚʳʛʨʫʟʢʘ ʦʩʫʱʝ-

ʩʪʚʣʷʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʝʜʚʠʞʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ; ʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤʠ, ʪ.ʝ. ʦʙʦʨʫʜʦ-

ʚʘʥʥʳʤʠ ʨʘʟʣʠʯʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ: ʩʠʩʪʝʤʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʜʘʪʯʠʢʘʤʠ, ʣʝʩʪʥʠʮʘʤʠ ʠ ʣʶʢʘʤʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʤʧʣʝʢʪʦʤ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪ.ʜ. 

ɺ ʩʣʫʯʘʝ ʭʨʘʥʠʣʠʱʘ ʩʠʣʦʩʥʦʛʦ ʪʠʧʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʷ ʧʦʤʝʱʘʝʪʩʷ ʚ ʦʜʥʫ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʦ ʝʤʢʦʩʪʝʡ, ʦʙʳʯʥʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʚʳʩʦʪʦʡ ʜʦ 30 ʤ. ʠ ʜʠʘʤʝʪʨʦʤ 4-9 ʤ. 

ʊʘʢʠʝ ʭʨʘʥʠʣʠʱʘ ʩʪʨʦʠʪʴ ʩʣʦʞʥʝʝ, ʠ ʮʝʥʘ ʠʭ ʧʦʩʪʨʦʡʢʠ ʚʳʰʝ. ʆʯʝʥʴ ʟʘʪʨʘʪʥʘʷ ʯʘʩʪʴ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ï ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʳʤ ʢʦʤʧʣʝʢʪʫʝʪʩʷ ʵʣʝʚʘʪʦʨ [5]. ɺ ʭʨʘʥʠʣʠʱʘʭ ʨʘʟ-

ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʥʦ ʨʘʟʣʠʯʘʝʪʩʷ, ʠ ʵʪʦ ʩʢʘʟʳʚʘʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ ʢʘʯʝʩʪʚʝ ʟʝʨʥʘ. 

ʈʘʟʫʤʝʝʪʩʷ, ʧʝʨʝʜ ʘʛʨʘʨʠʝʤ ʚʩʝʛʜʘ ʩʪʦʠʪ ʦʩʪʨʳʡ ʚʦʧʨʦʩ ï ʩʜʝʣʘʪʴ ʚʳʙʦʨ ʚ ʩʪʦʨʦʥʫ ʢʘʯʝʩʪ-

ʚʘ ʠʣʠ ʵʢʦʥʦʤʠʠ. ʉʧʝʮʠʘʣʠʩʪ ʆɸʆ çʈʦʩʪʦʚʩʢʠʡ ʧʨʦʤʟʝʨʥʦʧʨʦʝʢʪè (ʢʦʤʧʘʥʠʷ ʟʘʥʠʤʘʝʪʩʷ 
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ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʵʣʝʚʘʪʦʨʦʚ, ʤʝʣʴʥʠʮ, ʟʝʨʥʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʟʘʚʦʜʦʚ, 

ʟʝʨʥʦʭʨʘʥʠʣʠʱ, ʢʨʫʧʦʟʘʚʦʜʦʚ, ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ) ʜʘʝʪ ʩʦʚʝʪ, ʢʘʢʦʝ ʭʨʘʥʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪ ʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ.  

ʉʠʣʦʩʥʳʝ ʵʣʝʚʘʪʦʨʳ ʦʙʣʘʜʘʶʪ ʮʝʣʳʤ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ.  

ɺʦ-ʧʝʨʚʳʭ, ʠʭ ʧʨʦʱʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦ ʚʨʝʤʷ ʦʪʛʨʫʟʢʠ ʟʝʨʥʦ ʥʝ 

ʧʦʚʨʝʞʜʘʝʪʩʷ ï ʦʙʲʷʩʥʷʝʪ ʦʥ, ʭʨʘʥʠʣʠʱʘ ʥʘʧʦʣʴʥʦʛʦ ʪʠʧʘ ʚ ʵʪʦʤ ʧʣʘʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩ-

ʪʫʧʘʶʪ.  

ɺʦ-ʚʪʦʨʳʭ, ʚ ʩʠʣʦʩʥʳʭ ʵʣʝʚʘʪʦʨʘʭ ʣʝʛʯʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, ʝʛʦ ʪʝʤ-

ʧʝʨʘʪʫʨʫ, ʩʦʨʥʦʩʪʴ ï ʚ ʧʦʜʦʙʥʳʭ ʭʨʘʥʠʣʠʱʘʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʪ-

ʯʠʢʦʚ. 

ɺ-ʪʨʝʪʴʠʭ, ʩʠʣʦʩʳ ʣʫʯʰʝ ʚʝʥʪʠʣʠʨʫʶʪʩʷ, ʯʪʦ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʢʘʯʝʩʪʚʝ ʟʝʨʥʘ. ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʦʯʘʛʘ ʥʘʛʨʝʚʘ ʟʝʨʥʦ ʤʦʞʥʦ ʧʨʦʩʫʰʠʪʴ ʠ ʧʝʨʝʤʝʩ-

ʪʠʪʴ ʚ ʜʨʫʛʦʡ ʩʠʣʦʩ. ʇʦʣʥʦʮʝʥʥʳʡ ʵʣʝʚʘʪʦʨ ʢʦʤʧʣʝʢʪʫʝʪʩʷ ʫʟʣʦʤ ʧʨʠʝʤʢʠ, ʫʟʣʦʤ ʦʯʠʩʪʢʠ 

ʟʝʨʥʘ, ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʩʫʰʢʠ, ʣʘʙʦʨʘʪʦʨʠʝʡ, ʵʣʝʢʪʨʦʥʥʳʤʠ ʚʝʩʘʤʠ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠ-

ʤʳ ʩʝʧʘʨʘʪʦʨʳ, ʪʨʘʥʩʧʦʨʪʝʨʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʦʛʨʫʟʢʠ. ʉʠʣʦʩʳ ʩʥʘʙʞʘʶʪʩʷ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʦʧʨʝʜʝʣʠʪʴ ʦʯʘʛ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʠ ʠʟʙʝʞʘʪʴ ʝʛʦ 

ʧʦʨʯʠ, ʘ ʪʘʢʞʝ ʜʝʪʦʥʠʨʦʚʘʥʠʷ, ï ʨʘʩʩʢʘʟʘʣ ʩʧʝʮʠʘʣʠʩʪ ʈʦʩʪʦʚʩʢʦʛʦ ʧʨʦʤʟʝʨʥʦʧʨʦʝʢʪʘ. 

ʉʪʦʠʤʦʩʪʴ ʪʘʢʦʛʦ ʵʣʝʚʘʪʦʨʘ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʠʥʜʠʚʠʜʫʘʣʴʥʘ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʫʥʪʦ-

ʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʟʤʝʨʘ ʭʨʘʥʠʣʠʱʘ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʝʛʦ ʮʝʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 6 ʜʦ 10 

ʪʳʩʷʯ ʨʫʙʣʝʡ ʟʘ ʦʜʥʫ ʪʦʥʥʦʝʤʢʦʩʪʴ (ʧʦ ʠʥʬʦʨʤʘʮʠʠ ʈʦʩʪʦʚʩʢʦʛʦ ʧʨʦʤʟʝʨʥʦʧʨʦʝʢʪʘ).  

ɺ ʈʦʩʩʠʡʩʢʦʤ ʟʝʨʥʦʚʦʤ ʩʦʶʟʝ ʥʘʟʳʚʘʶʪ ʙʦʣʴʰʫʶ ʮʠʬʨʫ ï ʦʢʦʣʦ 30 ʪʳʩʷʯ ʨʫʙʣʝʡ. 

ʏʫʪʴ ʧʨʦʱʝ, ʟʘʪʦ ʜʝʰʝʚʣʝ, ï ʟʝʨʥʦʭʨʘʥʠʣʠʱʘ ʥʘʧʦʣʴʥʦʛʦ ʪʠʧʘ. 

ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ ʧʨʦʩʪʳʤʠ ʩʢʣʘʜʘʤʠ, ʠ ʪʦʛʜʘ ʧʨʠʜʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠ-

ʚʘʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʟʝʨʥʘ ʚʨʫʯʥʫʶ, ʧʝʨʝʣʦʧʘʯʠʚʘʪʴ ʠ ʚʝʥʪʠʣʠʨʦʚʘʪʴ. ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʧʦʜʭʦ-

ʜʠʪ ʥʝʙʦʣʴʰʠʤ ʭʦʟʷʡʩʪʚʘʤ. ɸ ʤʦʞʥʦ ʚʣʦʞʠʪʴ ʩʨʝʜʩʪʚʘ ʠ ʧʦʩʪʨʦʠʪʴ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ 

ʩʢʣʘʜ. ʍʦʪʷ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʪʘʢʠʝ ʭʨʘʥʠʣʠʱʘ ʫʩʪʫʧʘʶʪ ʩʠʣʦʩʥʳʤ. 
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ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʛʦʣ ʜʝʡʩʪʚʠʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ ʨʝʟʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʨʝʟʘʥʠʷ ʥʘʧʨʘʚʣʝʥʘ ʚʚʝʨʭ ʠ ʦʪʨʳʚʘʝʪ ʩʪʨʫʞʢʫ. ʇʨʠ 

ʨʘʙʦʪʝ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʢʣʠʥʘ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ ʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʦʪ-

ʨʳʚʥʦʡ ʜʝʬʦʨ-ʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʚʘʣʠʨʫʝʪ ʥʘʜ ʩʜʚʠʛʦʚʦʡ ʜʝʬʦʨʤʘʮʠʝʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ.  

ɼʘʥʥʳʡ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʨʝʟʘʥʠʠ ʧʦʯʚʳ ʫʛʦʣ ʜʝʡʩʪʚʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠ-ʪʳʚʘʪʴ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʢʠ ʨʝʟʘʥʠʷ ʧʦʯʚʳ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢʦʨ-

ʨʝʢʪʥʫʶ ʩʭʝʤʫ ʧʨʦʮʝʩʩʘ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʦʣ ʜʝʡʩʪʚʠʷ; ʤʝʭʘʥʠʢʘ ʨʝʟʘʥʠʷ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ; ʤʝʭʘʥʠʢʘ 

ʨʘʟʨʫʰʝʥʠʷ; ʨʘʟʨʫʰʝʥʠʝ ʧʨʠ ʨʝʟʘʥʠʠ; ʪʨʝʱʠʥʘ; ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝ-

ʥʠʡ ʧʨʠ ʨʝʟʘʥʠʠ. 
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Annotation. In the work, conditions have been identified that determine the direction of the 

resultant cut-ting force and the sign of the angle of action of this force. Conditions are obtained 

under which changes in the direction of the cutting force are possible. Using the obtained ratios, 

the angles of action when cutting soils are determined. For the most common cutting angles with 

a tillage wedge, the action angle will vary between 37-71 degrees. 

This means that the angle of action of the resultant cutting force is positive and the vertical 

component of the cutting force is directed upward and tears off the chips. When the tillage wedge 

is in operation, an increase in the angle of action leads to an increase in the separation deforma-

tion, which prevails over the shear deformation. The results obtained are in good agreement 

with exper-imental data. 

This fact, that when cutting the soil, the angle of action is positive, it is necessary to take 

into account when modeling the processes of soil cutting mechanics in order to obtain a correct 

scheme of the chip formation process. 

Key words: angle of action; mechanics of cutting brittle materials; destruction mechanics; 

destruction during cutting; crack; stress intensity factor during cutting. 

 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʨʦʮʝʩʩ ʩʪʨʫʞʢʦ-

ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

 ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ ï V; 

 ʫʛʦʣ ʨʝʟʘʥʠʷ ï ŭ (ʧʝʨʝʜʥʠʡ ʫʛʦʣ ï ɔ); 

 ʫʛʦʣ ʜʝʡʩʪʚʠʷ ï ɤ; 

 ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʶ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʚʣʠʷʝʪ ʫʛʦʣ ʜʝʡʩʪʚʠʷ ʥʘ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚ ʟʦʥʝ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʨʝʟʘʥʠʠ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʝʱʠʥ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʨʫʰʝʥʠʝʤ. 

ʋʛʦʣ ʜʝʡʩʪʚʠʷ ɤ ï ʵʪʦ ʫʛʦʣ ʤʝʞʜʫ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʦʡ ʨʝʟʘʥʠʷ R ʠ ʚʝʢʪʦʨʦʤ 

ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ V. ɼʘʥʥʘʷ ʩʠʣʘ ʧʨʠʣʦʞʝʥʘ ʢ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʞʫʱʝʛʦ ʢʣʠʥʘ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʝʬʦʨʤʠʨʫʝʪ ʩʨʝʟʘʝʤʳʡ ʩʣʦʡ ʤʘʪʝʨʠʘʣʘ (ʨʠʩ. 1) [1]. 

ɼʣʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʫʩʣʦʚʠʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʫʛʦʣ ʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ (ʨʠʩ. 2). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʩʣʦʚʠʷ ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʨʫʰʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʢʘʨʜʠ-

ʥʘʣʴʥʦ ʤʝʥʷʶʪʩʷ, ʯʪʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʛʨʘʬʠʯʝʩʢʠ (ʨʠʩ. 3). 
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ʈʠʩʫʥʦʢ 1 ï ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʫʛʣʘ ʜʝʡʩʪʚʠʷ 

 

 
 

ʘ) ʙ) 

 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʳ ʧʨʠʣʦʞʝʥʠʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣ ʨʝʟʘʥʠʷ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ (ʘ)  

ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ (ʙ) ʫʛʣʝ ʜʝʡʩʪʚʠʷ ɤ 

 

 
ʘ) 

 

 
ʙ) 

 

ʈʠʩʫʥʦʢ 3 ï ɺʠʜʳ ʜʝʬʦʨʤʘʮʠʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ (ʘ)  

ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ (ʙ) ʫʛʣʝ ʜʝʡʩʪʚʠʷ ɤ 

 

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʫʛʣʝ ʜʝʡʩʪʚʠʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ ʨʝʟʘʥʠʷ ʜʝʡʩʪʚʫʶʪ 

ʥʦʨʤʘʣʴʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʨʳʚʘʶʪ ʤʘʪʝʨʠʘʣ, ʘ ʪʘʢʞʝ ʢʘʩʘʪʝʣʴ-

ʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʩʜʚʠʛʘ (ʨʠʩ. 3, ʘ). ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʫʛʣʝ ʜʝʡʩʪʚʠʷ 

ʚʦʟʤʦʞʥʳ ʜʝʬʦʨʤʘʮʠʠ ʩʜʚʠʛʘ ʠ ʩʞʘʪʠʷ ʚʳʟʳʚʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʩʘʪʝʣʴʥʳʝ ʠ ʥʦʨ-

ʤʘʣʴʥʳʝ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ (ʨʠʩ. 3, ʙ). 
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ʇʨʠ ʩʚʦʙʦʜʥʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʨʝʟʘʥʠʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʣʳ ʨʝʟʘʥʠʷ R ʧʦ ʭʘʨʘʢʪʝʨʫ 

ʚʳʟʳʚʘʝʤʳʭ ʜʝʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʪʨʳʚʘʶʱʘʷ ʩʠʣʘ ʈʦ ʥʘ-

ʧʨʘʚʣʝʥʘ ʚʚʝʨʭ ʠ ʦʪʨʳʚʘʝʪ ʩʪʨʫʞʢʫ; ʩʜʚʠʛʘʶʱʘʷ ʩʠʣʘ ʈʩʜ =  R cosw ʚʳʟʳʚʘʝʪ ʨʦʩʪ ʪʨʝʱʠ-

ʥʳ; ʩʞʠʤʘʶʱʘʷ ʩʠʣʘ ʈʩʞ,= R sinw ʥʘʧʨʘʚʣʝʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʪʨʝʱʠʥʝ ʠ ʪʦʨʤʦʟʠʪ ʝʝ 

ʨʘʟʚʠʪʠʝ, ʪʘʢ ʢʘʢ ʩʪʨʝʤʠʪʩʷ ʟʘʭʣʦʧʥʫʪʴ, ʩʦʤʢʥʫʪʴ ʪʨʝʱʠʥʫ. ʉʞʠʤʘʶʱʘʷ ʩʠʣʘ ʪʦʨʤʦʟʠʪ 

ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʠ. 

ʆʧʨʝʜʝʣʠʤ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʠʣʳ R ʠ ʟʥʘʢ ʫʛʣʘ ʜʝʡʩʪʚʠʷ ʵʪʦʡ 

ʩʠʣʳ. 

ʀʟ ʨʠʩ. 1 ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

Y--= dw 90 , (1) 

ʛʜʝ   w ï ʫʛʦʣ ʜʝʡʩʪʚʠʷ;  

d ï ʫʛʦʣ ʨʝʟʘʥʠʷ;  

Yï ʫʛʦʣ ʪʨʝʥʠʷ. 

ʀʟ ʩʦʦʪʥʦʰʝʥʠʷ (1) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʜʝʡʩʪʚʠʷ: 

0<w  ʧʨʠ A90>Y+d ;            (2) 

0=w  ʧʨʠ 
A90=+Yd ;  (3) 

0>w  ʧʨʠ A90<Y+d . (4) 

ʀʟʤʝʥʝʥʠʝ ʟʥʘʢʘ ʫʛʣʘ ʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʧʨʘʚʣʝʥʠʷ ʩʠʣʳ R ʠ ʝʝ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ. ʇʨʠ 0>w  ʩʠʣʘ ʦʈ  ʥʘʧʨʘʚʣʝʥʘ ʚʚʝʨʭ ʠ ʦʪʨʳʚʘʝʪ ʩʪʨʫʞʢʫ, ʘ ʧʨʠ 0<w , ʩʠʣʘ 

ʠʟʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʪʘʥʦʚʠʪʩʷ ʩʞʠʤʘʶʱʠʤ ʩʞʈ ʠ ʧʨʠʞʠʤʘʝʪ ʩʪʨʫʞʢʫ (ʨʠʩ. 3). 

ʀʟ ʩʦʦʪʥʦʰʝʥʠʡ (2),(3),(4) ʫʯʠʪʳʚʘʷ, ʯʪʦ gd -= A90  ʟʘʧʠʰʝʤ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʶ-

ʱʠʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʠʣʳ ʨʝʟʘʥʠʷ ʯʝʨʝʟ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ: 

0<w  ʧʨʠ Y<g ; (5) 

0=w  ʧʨʠ Y=g ; (6) 

0>w  ʧʨʠ Y>g . (7) 

ʈʝʘʣʠʟʘʮʠʷ ʫʩʣʦʚʠʷ (6) ʧʨʠ ʨʝʟʘʥʠʠ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʯʠʩʪʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʜʚʠʛʘ, ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʧʦʩʦʙʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ [2]. 

ʀʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʦʧʨʝʜʝʣʠʤ ʫʛʣʳ ʜʝʡʩʪʚʠʷ ʧʨʠ ʨʝʟʘʥʠʠ ʧʦʯʚ. 

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ [3] ʩʧʨʘʚʦʯʥʳʤ ʜʘʥʥʳʤ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʫʛʣʘ-

ʤʠ ʨʝʟʘʥʠʷ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʢʣʠʥʘ ʷʚʣʷʶʪʩʷ ʫʛʣʳ A40 ... 15=d . ʇʨʠ ʵʪʦʤ ʫʛʦʣ ʪʨʝ-

ʥʠʷ Y ʠʟʤʝʥʷʝʪʩʷ ʦʪ A22=Y
 
ʜʦ A31=Y , ʘ ʢʦʵʬʬʠʮʠʝʥʪʝ ʪʨʝʥʠʷ ʨʘʚʝʥ 6,0 ... 4,0=m  [3]. 

ʋʛʦʣ ʜʝʡʩʪʚʠʷ ɤ, ʧʦʜʩʯʠʪʘʥʥʳʡ ʧʦ ʬʦʨʤʫʣʝ (1), ʠʟʤʝʥʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ A71 ... 37=w . 

ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʢʣʠʥʘ ʚʳʧʦʣ-

ʥʷʝʪʩʷ ʫʩʣʦʚʠʝ (4). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʛʦʣ ʜʝʡʩʪʚʠʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʳ ʨʝʟʘʥʠʷ R 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠ ʥʘʧʨʘʚʣʝʥ ʢʘʢ ʥʘ ʨʠʩ. 2, ʘ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʨʝʟʘʥʠʷ ʥʘʧʨʘʚʣʝʥʘ ʚʚʝʨʭ ʠ ʦʪʨʳʚʘʝʪ ʩʪʨʫʞʢʫ 

(ʨʠʩ. 3, ʘ). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʢʣʠʥʘ ʫʚʝʣʠʯʝʥʠʠ ʫʛ-

ʣʘ ʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʦʪʨʳʚʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʚʘʣʠʨʫʝʪ ʥʘʜ ʩʜʚʠʛʦʚʦʡ 

[4]. ɼʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʠʚʝ-

ʜʝʥʥʳʤʠ ʇʘʥʦʚʳʤ ʀ.ʄ. ʠ ɺʝʪʦʭʠʥʳʤ ɺ.ʀ. [3]. ʆʪʤʝʪʠʤ, ʯʪʦ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʦʪʨʳʚʥʦʡ ʜʝ-

ʬʦʨʤʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʜʝʬʦʨʤʘʮʠʷ ʩʜʚʠʛʘ.  

ɼʘʥʥʳʡ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʨʝʟʘʥʠʠ ʧʦʯʚʳ ʫʛʦʣ ʜʝʡʩʪʚʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʢʠ ʨʝʟʘʥʠʷ ʧʦʯʚʳ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢʦʨ-

ʨʝʢʪʥʫʶ ʩʭʝʤʫ ʧʨʦʮʝʩʩʘ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ. 



92 
 

ʉʨʘʚʥʝʥʠʝ ʫʛʣʘ ʜʝʡʩʪʚʠʷ ʧʨʠ ʨʝʟʘʥʠʠ ʧʦʯʚʳ ʠ ʤʝʪʘʣʣʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥ ʩʠʣʴʥʦ 

ʨʘʟʥʠʪʩʷ. ʊʘʢ ʫʛʦʣ ʜʝʡʩʪʚʠʷ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʨʝʟʘʥʠʠ ʩʪʘʣʠ 20ʍ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 
A02 ... 8-=w ʧʨʠ ʧʝʨʝʜʥʠʭ ʫʛʣʘʭ ʨʝʟʮʘ A54 ... 5=g  [5]. ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʨʝʟʘʥʠʝ ʩʪʘʣʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʫʪʝʤ ʩʜʚʠʛʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʝʟʘʥʠʷ ʧʦʯ-

ʚʳ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʢ ʚʦʧʨʦʩʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʦʞʝʥʠʡ ʤʝʭʘʥʠʢʠ ʨʝʟʘʥʠʷ ʤʝʪʘʣʣʦʚ 

ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʨʝʟʘʥʠʷ ʧʦʯʚ ʥʘʜʦ ʧʦʜʭʦʜʠʪʴ ʦʯʝʥʴ ʘʢʢʫʨʘʪʥʦ. 
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ɸʥʥʦʪʘʮʠʷ. ɹʦʨʴʙʘ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ ʷʚʣʷʝʪʩʷ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʀʟ-ʟʘ ʨʦʩʪʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʚ ʧʨʠʩʪʚʦʣʴʥʦʡ ʧʦʣʦʩʝ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʝʜʦʙʦʨ ʫʨʦʞʘʷ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʜʦʩʪʠ-

ʛʘʝʪ ʜʦ 24%. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʨʴʙʫ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʩʘʜʘʭ ʚʝʜʫʪʩʷ ʤʝ-

ʭʘʥʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʘʤʠ. ʉʫʱʝʩʪʚʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʤʘʰʠʥ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʩʠʣʴʥʦʨʦʩʣʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʦ-

ʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ.  

ɼʣʷ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʘ ʚ ʧʨʠʩʪʚʦʣʴʥʳʝ ʧʦʣʦʩʳ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʘʜʘʭ ʠʥ-

ʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ 
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ʰʪʘʥʛ, ʤʝʭʘʥʠʟʤʘ ʧʦʚʦʨʦʪʘ, ʦʪʢʣʦʥʷʶʱʠʭ ʩʝʢʮʠʡ ʠ ʨʘʩʧʳʣʠʪʝʣʝʡ. ʆʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʝʨʙʠʮʠʜʥʳʭ ʰʪʘʥʛ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʜʝʨʝʚʴʝʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʦʙʭʦʜʝ 

ʰʪʘʤʙʘ ʜʝʨʝʚʘ ʚʦʟʥʠʢʘʶʪ ʦʛʨʝʭʠ, ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ, ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠ ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʰʪʘʤʙʘ ʜʝ-

ʨʝʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʨʙʠʮʠʜʥʳʭ ʰʪʘʥʛ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞ-

ʜʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʜ; ʧʣʦʜʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ; ʧʨʠʩʪʚʦʣʴʥʘʷ ʧʦʣʦʩʘ; ʩʦʨʥʳʝ ʨʘʩʪʝ-

ʥʠʷ; ʦʙʨʘʙʦʪʢʘ; ʛʝʨʙʠʮʠʜ; ʫʩʪʨʦʡʩʪʚʦ; ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʳʣʠʚʘ; ʦʛʨʝʭʠ. 
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Annotation. Weed control in intensive gardens is an urgent problem at the present stage. 

Due to the growth and reproduction of weeds in the trunk belt of fruit plantations, the shortage 

of fruit crops reaches up to 24%. Currently, the fight against weeds in gardens is carried out by 

mechanical and chemical methods. The existing complex of machines for mechanical tillage de-

signed for high-growth plantings does not meet modern requirements. For chemical treatment of 

trunk strips in intensive gardens, herbicide rods attached to serial sprayers are used. Developed 

without proper justification, they do not provide the necessary uniformity of distribution of the 

working solution over the width of the treated strip, allow significant overspending of expensive 

drugs, and damage cultivated plants. 

In this regard, there is a need to find ways to improve the efficiency of using herbicide rods 

in the processing of trunk strips of fruit plantations. 

Key word: garden; fruit plantings; trunk strip; weeds; processing; herbicide; device; un-

even discharge; flaws. 

 

 

ɹʦʨʴʙʘ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ ʷʚʣʷʝʪʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʀʟ-ʟʘ ʨʦʩʪʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʨʠʩʪʚʦʣʴʥʦʡ 

ʧʦʣʦʩʝ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʝʜʦʙʦʨ ʫʨʦʞʘʷ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʜʦʩʪʠʛʘʝʪ ʜʦ 24 %. ɺ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʨʴʙʫ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʩʘʜʘʭ ʚʝʜʫʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝ-

ʩʢʠʤ ʩʧʦʩʦʙʘʤʠ [1, 2, 3]. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʚʝʜʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʩʘʜʢʠ ʩʘʜʦʚ ʥʘ 

ʩʣʘʙʦʨʦʩʣʳʭ ʧʦʜʚʦʷʭ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ.  

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʰʠʥ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʚ ʩʠʣʴʥʦʨʦʩʣʳʭ ʩʘʜʘʭ, ʧʦʟʚʦʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʟʠʪʩʷ ʢ ʨʷʜʫ ʧʣʦʜʦʚʳʭ ʢʫʣʴ-

ʪʫʨ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʨʠʩʪʚʦʣʴʥʳʝ ʧʦʣʦʩʳ ʠ ʦʢʦʣʦ ʰʪʘʤʙʦʚʫʶ ʟʦʥʫ. ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʤʠ ʦʨʫʜʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ 
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ʩʦ ʰʪʘʤʙʦʤ ʜʝʨʝʚʘ ʩʤʝʱʘʶʪʩʷ ʦʪ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʪʨʘʢʪʦʨʘ ʠ ʚʳʭʦʜʷʪ ʠʟ ʨʷʜʘ ʧʣʦʜʦʚʳʭ 

ʢʫʣʴʪʫʨ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʘʰʠʥ ʚ ʩʘʜʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ ʧʨʠʚʦʜʷʪ ʢ 

ʧʦʚʨʝʞʜʝʥʠʶ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʰʪʘʤʙʦʚ ʜʝʨʝʚʴʝʚ. 

ɺ ʩʚʷʟʠ ʵʪʠʤ ʜʣʷ ʙʦʨʴʙʳ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʩʘʜʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ ʥʘʠ-

ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣ ʭʠʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʨʙʠʮʠʜʘ. ɻʝʨ-

ʙʠʮʠʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʙʦʨʦʪʴʩʷ ʩ ʩʦʨʥʷʢʘʤʠ ʚ ʩʘʜʫ, ʥʝ ʥʘʥʦʩʷ ʚʨʝʜʘ 

ʧʣʦʜʦʚʳʤ ʜʝʨʝʚʴʷʤ [2, 3].  

ɼʣʷ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʘ ʚ ʧʨʠʩʪʚʦʣʴʥʳʝ ʧʦʣʦʩʳ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʘʜʘʭ ʠʥ-

ʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ 

ʰʪʘʥʛ, ʤʝʭʘʥʠʟʤʘ ʧʦʚʦʨʦʪʘ, ʦʪʢʣʦʥʷʶʱʠʭ ʩʝʢʮʠʡ ʠ ʨʘʩʧʳʣʠʪʝʣʝʡ. ʆʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʝʨʙʠʮʠʜʥʳʭ ʰʪʘʥʛ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʜʝʨʝʚʴʝʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʦʙʭʦʜʝ 

ʰʪʘʤʙʘ ʜʝʨʝʚʘ ʚʦʟʥʠʢʘʶʪ ʦʛʨʝʭʠ, ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ, ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠ ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʰʪʘʤʙʘ ʜʝʨʝʚʘ [2, 

3]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʂ.ɸ. ʄʘʥʘʝʥʢʦʚʳʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ 

ʧʨʠʩʪʚʦʣʴʥʦʡ ʧʦʣʦʩʳ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʩʝʢʮʠʷ 2 ʰʪʘʥʛʠ 1 (ʨʠʩ. 1), ʜʚʠʛʘʷʩʴ ʚʜʦʣʴ ʨʷʜʘ 

ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʧʨʠ ʚʩʪʨʝʯʝ ʩʦ ʰʪʘʤʙʦʤ ʜʝʨʝʚʘ ʦʪʢʣʦʥʷʝʪ-

ʩʷ, ʩʢʦʣʴʟʠʪ ʧʦ ʰʪʘʤʙʫ ʠ ʧʦʩʣʝ ʩʭʦʜʘ ʩ ʥʝʝ, ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʧʨʫʞʠʥʳ [4]. ɺ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʨʘʩʧʳʣʠʪʝʣʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʩʝʢʮʠʠ 2, ʨʘʩ-

ʧʳʣʠʚʘʶʪ ʨʘʙʦʯʫʶ ʞʠʜʢʦʩʪʴ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʩʪʚʦʣʴʥʦʡ ʧʦʣʦʩʳ ʂ.ɸ. ʄʘʥʘʝʥʢʦʚʳʤ ʚʳʜʝʣʝʥʳ ʰʝʩʪʴ ʫʯʘʩʪʢʦʚ, ʥʘ ʢʦʪʦ-

ʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ: ʛʜʝ-ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦ-

ʚʪʦʨʥʳʡ ʠʟʣʠʚ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, ʘ ʥʝʢʦʪʦʨʳʝ ʫʯʘʩʪʢʠ ʥʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠʣʠ ʧʦʣʫʯʘʶʪ 

ʟʘʥʠʞʝʥʥʫʶ ʜʦʟʫ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʩʘʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʜʚʘ ʩʤʝʞʥʳʭ ʧʨʦʭʦʜʘ ʛʝʨʙʠʮʠʜʥʦʡ 

ʰʪʘʥʛʦʡ ʩ ʢʦʨʦʪʢʠʤʠ ʦʪʢʣʦʥʷʶʱʠʤʠʩʷ ʩʝʢʮʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʢʦʤʧʝʥʩʘʮʠʶ ʥʝ-

ʪʦʯʥʦʩʪʝʡ ʚʦʞʜʝʥʠʷ ʠ ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ ʚ ʨʷʜʫ [4]. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʦʙʭʦʜʘ ʦʪʢʣʦʥʷʶʱʝʡʩʷ ʩʝʢʮʠʝʡ ʦʧʦʨʥʦʛʦ ʩʪʦʣʙʘ 

 

ʇʨʦʙʣʝʤʘ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʞʠʜʢʦʩʪʠ ʧʨʠ ʦʙʭʦʜʝ ʰʪʘʤʙʦʚ 

ʦʪʢʣʦʥʷʶʱʠʤʠʩʷ ʩʝʢʮʠʷʤʠ ʛʝʨʙʠʮʠʜʥʳʭ ʰʪʘʥʛ ʨʝʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʜʝʨ-

ʞʠʚʘʥʠʷ ʨʘʩʧʳʣʠʪʝʣʝʡ ʥʘ ʟʘʜʘʥʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʣʠʥʠʠ ʨʷʜʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʝʜʣʦʞʝʥʦ 

ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʦʡ ʧʦʣʦʩʳ ʩʘʜʘ (ʨʠʩ. 2) [5]. 
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ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʦʡ ʧʦʣʦʩʳ ʩʘʜʘ 

 

ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʙʦʢʦʚʳʝ ʰʪʘʥʛʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦ ʰʠʨʠʥʝ ʤʝʞʜʫʨʷʜʴʷ ʪʘʢ, ʯʪʦʙʳ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʳʝ ʤʝʭʘʥʠʟʤʳ 4 ʠ 5 

ʧʨʠʥʷʣʠ ʩʨʝʜʥʝʝ ʧʦʣʦʞʝʥʠʝ.  

ʈʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠʟ ʤʘʛʠʩʪʨʘʣʠ 14 ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʪʨʦʡʥʠʢ 12 ʠ 

ʰʣʘʥʛ 13 ʢ ʨʘʩʧʳʣʠʪʝʣʷʤ 10 ʙʦʢʦʚʳʭ ʰʪʘʥʛ 9 ʠ ʨʘʟʙʨʳʟʛʠʚʘʝʪʩʷ ʥʘ ʧʦʯʚʫ ʩ ʦʜʥʦʡ ʩʪʦʨʦ-

ʥʳ ʨʷʜʘ. ʂʨʘʡʥʠʝ ʨʘʩʧʳʣʠʪʝʣʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʩʪʚʦʣʘʤʠ ʚ ʨʷʜʫ. ʇʨʠ 

ʩʤʝʞʥʦʤ ʧʨʦʭʦʜʝ ʨʷʜ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ (ʨʠʩ. 3). ɼʣʷ ʟʘʱʠʪʳ ʰʪʘʤʙʘ ʜʝ-

ʨʝʚʘ ʦʪ ʧʦʧʘʜʘʥʠʷ ʥʘ ʥʠʭ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʨʪʫʢ 16. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʨʷʜʘ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ 

 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʤʥʦ-

ʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ ʠ ʉʝʚ-

ʂʘʚʅʀʀɻʠʇʉ (ʨʠʩ. 4) [6]. 

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʛʝʨʙʠʮʠʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝ-

ʥʠʡ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʰʪʘʤʙ ʜʝʨʝʚʘ 7 ʚʭʦʜʠʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʣʫʯʘʤʠ-ʰʪʘʥʛʘʤʠ 

ʢʨʝʩʪʦʦʙʨʘʟʥʦʡ ʨʘʤʳ. ʇʦʚʦʨʦʪ ʢʨʝʩʪʦʦʙʨʘʟʥʦʡ ʨʘʤʳ 2 ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʩʪʨʝʯʝ ʦʜʥʦʡ ʠʟ 

ʰʪʘʥʛ ʩʦ ʰʪʘʤʙʦʤ ʜʝʨʝʚʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʱʝʪʦʯʥʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ 3, ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘ 

ʩʦʩʝʜʥʝʡ ʰʪʘʥʛʝ, ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩʦʨʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʤʝʞʜʫ ʰʪʘʤʙʦʤ ʜʝʨʝʚʘ. ʇʨʠ 

ʚʩʪʨʝʯʝ ʩʦ ʩʣʝʜʫʶʱʠʤ ʰʪʘʤʙʦʤ ʜʝʨʝʚʘ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʫʩʪʨʦʡʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʦʯʝʪʘʥʠʶ ʢʨʝʩʪʦʦʙʨʘʟʥʦʡ 

ʨʘʤʳ ʩ ʱʝʪʦʯʥʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʠ ʠʩʢʣʶʯʠʪʴ ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ ʰʪʘʤʙʘ ʜʝʨʝʚʘ. 
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ʈʠʩʫʥʦʢ 4 ï ʆʙʱʠʡ ʚʠʜ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʛʝʨʙʠʮʠʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ  

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ: 
1 ï ʥʝʩʫʱʘʷ ʨʘʤʘ; 2 ï ʢʨʝʩʪʦʦʙʨʘʟʥʘʷ ʨʘʤʘ; 3 ï ʱʝʪʦʯʥʳʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ; 4 ï ʰʘʨʥʠʨ;  

5 ï ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 6 ï ʧʨʠʞʠʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 7 ï ʰʪʘʤʙ ʜʝʨʝʚʘ 
 

ɼʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʝʨʙʠʮʠʜʥʳʭ ʰʪʘʥʛ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʨʘʩʧʳʣʠʪʝʣʝʡ ʠ ʦʙʣʝʛʯʝʥʠʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʟʘʱʠʪʥʦʛʦ ʢʦʞʫʭʘ (ʬʘʨʪʫʢʘ). ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʧʨʝʜʣʦʞʝʥʘ 

ʫʩʪʘʥʦʚʢʘ, ʦʙʱʠʡ ʚʠʜ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ 

 

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʦʡ ʧʦʣʦʩʳ ʜʝʨʝʚʴʝʚ ʩʦʜʝʨʞʠʪ ʤʝʭʘʥʠʟʤ ʥʘ-

ʚʝʩʢʠ 1, ʪʝʣʝʩʢʦʧʠʯʝʩʢʫʶ ʰʪʘʥʛʫ 2, ʤʝʭʘʥʠʟʤʳ ʧʦʚʦʨʦʪʘ 3. ʛʝʨʙʠʮʠʜʥʳʝ ʰʪʘʥʛʠ 4, ʬʘʨ-

ʪʫʢ 5, ʚʳʧʦʣʥʝʥʥʳʡ ʠʟ ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʱʝʣʝʚʳʝ ʨʘʩʧʳʣʠʪʝʣʠ 6, ʧʨʠʯʝʤ ʦʜʠʥ 

ʱʝʣʝʚʦʡ ʨʘʩʧʳʣʠʪʝʣʴ ʫʩʪʘʥʦʚʣʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʰʪʘʥʛʠ 4, ʘ ʜʚʘ ʜʨʫ-

ʛʠʭ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʢʦʥʮʝ ʰʪʘʥʛʠ 4 ʠ ʥʘʢʣʦʥʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʧʦʜ ʫʛʣʦʤ 30
0
. 

ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺʥʘʯʘʣʝ ʙʦʢʦʚʳʝ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʝ ʰʪʘʥ-

ʛʠ 2 ʬʠʢʩʘʪʦʨʘʤʠ 10 ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦ ʰʠʨʠʥʝ ʤʝʞʜʫʨʷʜʴʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʛʝʨ-

ʙʠʮʠʜʥʳʝ ʰʪʘʛʠ 4 ʥʘʭʦʜʠʣʠʩʴ ʧʦ ʦʩʠ ʨʷʜʘ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ʈʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠʟ ʤʘʛʠʩʪʨʘʣʠ 9 ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʪʨʦʡʥʠʢ 7 ʠ 

ʰʣʘʥʛʠ 8 ʢ ʨʘʩʧʳʣʠʪʝʣʷʤ 6, ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ 

ʜʚʫʭ ʨʷʜʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ.  

ʇʨʠ ʩʣʝʜʫʶʱʝʤ ʧʨʦʭʦʜʝ ʨʷʜʳ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. ʌʘʨʪʫʢ 5 ʧʨʝʜʥʘ-

ʟʥʘʯʝʥ ʜʣʷ ʟʘʱʠʪʳ ʰʪʘʤʙʘ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʦʪ ʧʦʧʘʜʘʥʠʷ ʥʘ ʥʠʭ ʛʝʨʙʠʮʠʜʦʚ. 
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ʘ 

 

ʙ 

ʈʠʩʫʥʦʢ 6 ï ʆʙʱʠʡ ʚʠʜ (ʘ) ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʘ ʚ ʧʨʠʩʪʚʦʣʴʥʳʝ ʧʦʣʦʩʳ ʧʣʦʜʦʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ, ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ (ʙ) 

 

ʉʦʚʤʝʩʪʥʦ ʩ ʥʘʫʯʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʌɻɹʅʋ ʉʝʚʂʘʚʅʀʀɻʠʇʉ ʠʟʛʦʪʦʚʣʝʥʘ ʠ 

ʧʨʦʰʣʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʦʚʝʨʢʫ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʦʡ ʧʦʣʦʩʳ ʧʣʦ-

ʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʆʙʱʠʡ ʚʠʜ ʫʩʪʘʥʦʚʢʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 6, ʘ ʦʩʥʦʚʥʳʝ ʫʟʣʳ ʫʩʪʘʥʦʚ-

ʢʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 7-8. 

 

 

 

 

ʈʠʩʫʥʦʢ 7 ï ʆʙʭʦʜ ʰʪʘʤʙʘ ʧʣʦʜʦʚʦʛʦ ʜʝʨʝʚʘ 

ʧʦʚʦʨʦʪʥʦʡ ʰʪʘʥʛʠ ʩ ʨʘʩʧʳʣʠʪʝʣʷʤʠ 

 

ʈʠʩʫʥʦʢ 8 ï ʈʘʟʤʝʱʝʥʠʝ ʨʘʩʧʳʣʠʪʝʣʝʡ  

ʥʘ ʧʦʚʦʨʦʪʥʦʡ ʰʪʘʥʛʝ 

 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʫʩʪʨʦʡʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʚʫʭ 

ʨʷʜʦʚ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʰʪʘʤʙʘʤʠ ʜʝʨʝʚʴʝʚ ʙʝʟ ʦʛʨʝʭʦʚ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʝʨʙʠʮʠʜʥʳʭ ʰʪʘʥʛ ʧʨʠ ʦʙ-

ʨʘʙʦʪʢʝ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʨʘʙʦʯʝʛʦ ʞʠʜʢʦʩʪʠ ʠ ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ ʰʪʘʤʙʘ ʜʝʨʝʚʴʝʚ ʤʦʞʥʦ ʨʝʰʠʪʴ ʟʘ ʩʯʝʪ: 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʜʝʨʞʠʚʘʥʠʷ ʨʘʩʧʳʣʠʪʝʣʝʡ ʥʘ ʟʘʜʘʥʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʣʠʥʠʠ ʨʷʜʘ;  

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʪʘʥʛʠ ʩ ʢʦʨʦʪʢʠʤʠ ʦʪʢʣʦʥʷʶʱʠʤʠʩʷ ʩʝʢʮʠʷʤʠ;  

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʝʩʪʦʦʙʨʘʟʥʦʡ ʨʘʤʳ ʩ ʱʝʪʦʯʥʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ; 

- ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʧʳʣʠʪʝʣʝʡ ʥʘ ʰʪʘʥʛʝ ʠ ʦʙʣʝʛʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʟʘʱʠʪʥʦʛʦ ʢʦʞʫʭʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɺʝʣʝʮʢʠʡ ʀ.ʅ. ʄʝʭʘʥʠʟʘʮʠʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ: ʩʧʨʘʚʦʯʥʠʢ. ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 

1992. 223 ʩ. 



98 
 

2. ɿʘʚʨʘʞʥʦʚ ɸ.ʀ., ʄʘʥʘʝʥʢʦʚ ʂ.ɸ. ʇʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʤʝʭʘʥʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ // ʀʥʪʝʥʩʠʚʥʦʝ ʩʘʜʦʚʦʜʩʪʚʦ: ʤʘʪʝʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ʄʠʯʫʨʠʥʩʢ, 

2000. ʏ. 2. ʉ. 8-13. 

3. ɿʘʚʨʘʞʥʦʚ ɸ.ʀ., ʄʘʥʘʝʥʢʦʚ ʂ.ɸ. ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠ ʢʦʤʧʣʝʢʩ ʤʘ-

ʰʠʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʣʘʙʦʨʦʩʣʳʭ ʩʘʜʘʭ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʄʠʯʫ-

ʨʠʥʩʢ, 2002. 105 ʩ. 

4. ʄʘʥʘʝʥʢʦʚ ʂ.ɸ., ɿʘʚʨʘʞʥʦʚ ɸ.ʀ., ɹʨʦʩʘʣʠʥ ɺ.ɻ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʛʝʨʙʠʮʠʜʥʦʡ ʰʪʘʥʛʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʚ ʩʘʜʫ // ɺʝʩʪʥʠʢ ʏʝʣʷʙʠʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʦʠʥʞʝʥʝʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʏʝʣʷʙʠʥʩʢ: ʀʟʜ-ʚʦ ʏɻɸʋ, 2008. ˉ 52.  

ʉ. 66-70. 

5. ʇʘʪ. 2 350 065 ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʄʇʂ7 A01ʄ 21/04. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʥʝʩʝ-

ʥʠʷ ʛʝʨʙʠʮʠʜʘ ʚ ʧʨʠʩʪʚʦʣʴʥʫʶ ʧʦʣʦʩʫ ʩʘʜʘ / ɺ.ɻ. ɹʨʦʩʘʣʠʥ, ʂ.ɸ. ʄʘʥʘʝʥʢʦʚ; ʟʘʷʚʠʪʝʣʴ ʠ 

ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʄʠʯʫʨʠʥʩʢʠʡ ʛʦʩ. ʘʛʨ. ʫʥʠʚ. ʠ ʆʆʆ "ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ 

çʊʝʭʥʦʉʘʜè ï ˉ2007121251/12; ʟʘʷʚʣ. 06.06.2007; ʦʧʫʙʣ. 23.03.2009. ɹʶʣ. ˉ24. 3 ʩ.: ʠʣ. 

6. ʇʘʪ. 2694589 ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʄʇʂ7 A01ʄ 21/04. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʛʝʨʙʠ-

ʮʠʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʣʦʩ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ / ʃ.ɸ. ʐʦʤʘʭʦʚ, 

ɸ.ʂ. ɸʧʘʞʝʚ, ʖ.ɸ. ʑʝʢʠʭʘʯʝʚ, ɺ.ʅ. ɹʝʨʙʝʢʦʚ [ʠ ʜʨ.]; ʟʘʷʚʠʪʝʣʴ ʠ ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩ. ʘʛʨ. ʫʥʠʚ. ˉ2018125405; ʟʘʷʚʣ. 10.07.2018; ʦʧʫʙʣ. 16.07.2019. 

ɹʶʣ. ˉ24. 3ʩ.: ʠʣ. 

 

 

ʋɼʂ 699.86 

 

ɺʅʋʊʈɽʅʅʗʗ ʊɽʇʃʆʀɿʆʃʗʎʀʗ ï ʊɽʈʄʄʆɼɽʈʅʀɿɸʎʀʗ ɿɼɸʅʀʁ 

 

ʍʘʤʦʢʦʚ ʄʘʨʘʪ ʄʫʭʘʤʝʜʦʚʠʯ, ʢ.ʪ.ʥ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʕʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

ʉʦʭʦʚ ɸʟʘʤʘʪ ɸʥʘʪʦʣʴʝʚʠʯ, ʤʘʛʠʩʪʨʘʥʪ 3 ʛʦʜʘ ʦʙʫʯʝʥʠʷ 

 ʥʘʧʨʘʚʣʝʥʠ ̫çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè, 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

ʐʘʤʫʨʟʘʝʚ ɸʤʠʨ ɸʨʢʘʜʴʝʚʠʯ, ʤʘʛʠʩʪʨʘʥʪ 3 ʛʦʜʘ ʦʙʫʯʝʥʠʷ  

ʥʘʧʨʘʚʣʝʥʠ ̫çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

e-mail: h-mm_1@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʉʝʛʦʜʥʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʥʦʚʳʤ ʧʦʚʳʰʝʥʥʳʤ ʪʨʝʙʦ-

ʚʘʥʠʷʤ ʢ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʠ ʚʥʦʚʴ ʚʦʟʚʦʜʠ-

ʤʳʭ ʟʜʘʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʧʦʪʝʨʴ ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʧʦ-

ʚʳʰʝʥʠʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʞʠʣʦʛʦ ʬʦʥʜʘ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʧʦ ʫʚʝʣʠʯʝʥʠʶ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ʄʝʨʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʪʝʧʣʦʠʟʦʣʷʮʠʠ 

ʟʜʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʥʝʨʛʠʠ. 

ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʦʛʨʘʞʜʝʥʠʡ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʟʘʪʨʘʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ 1 ʤ
2
 ʦʙ-

ʱʝʡ ʧʣʦʱʘʜʠ ʞʠʣʦʛʦ ʜʦʤʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʪʨʘʥʝ ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 97 ʢʛ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ 

ʚ ʛʦʜ, ʯʪʦ ʚ 2,5 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʩʪʨʘʥʘʭ ʩ ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʩ 

ʈʦʩʩʠʝʡ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʦʪ 2,5 ʜʦ 3 ʨʘʟ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʳʰʝʥʠʷ ʪʝʧʣʦʟʘʱʠʪʳ; ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ; ʚʥʫʪʨʝʥ-

ʥʝʝ ʫʪʝʧʣʝʥʠʝ; ʪʝʧʣʦʠʟʦʣʷʮʠʷ; ʪʝʧʣʦʧʦʪʝʨʠ; ʫʪʝʧʣʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ; ʵʥʝʨʛʦʩʙʝʨʝ-

ʞʝʥʠʝ. 
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ɸnnotation. Today, an important task is the need to develop systems of thermal insulation 

structures and materials that meet new increased requirements for thermal insulation of enclos-

ing structures in operated and newly erected buildings and structures. 

The article discusses the problems of reducing the heat loss of residential buildings and in-

creasing the thermal insulation of the existing housing stock. Solving the problems of increasing 

energy savings is an extremely important task. Measures to improve the thermal insulation of 

buildings contribute to a more rational use of energy. 

The low quality of fences led to the fact that the cost of heating 1 m
2
 of the total area of a 

residential building on average in the country amounted to about 97 kg of standard fuel per 

year, which is 2,5 times higher than in countries with climatic conditions comparable to Russia 

from 2,5 to 3 times. 

Key words: increasing thermal protection; Walling; internal insulation; thermal insula-

tion; heat loss; insulation materials; energy saving. 

 

 

ʉʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʟʘʨʫʙʝʞʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʘʢʪʠʢʝ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳ ʚʥʝʰʥʝʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʥʠʟʢʠʤ ʟʘʪʨʘ-

ʪʘʤ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʚʥʫʪʨʝʥʥʝʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ, ʦʩʚʦʝʥʥʳʤʠ ʟʘ 

ʨʫʙʝʞʦʤ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

Å ʧʨʠʢʣʝʠʚʘʥʠʝ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʢʨʝʧʣʝʥʠʝ ʢ ʩʪʝʥʘʤ ʜʚʫʭʩʣʦʡʥʳʭ ʧʣʠʪ ʟʘʚʦʜʩʢʦʛʦ 

ʠʟʛʦʪʦʚʣʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʩʣʦʡ ʠ ʛʠʧʩʦʢʘʨʪʦʥʥʫʶ ʦʙʣʠʮʦʚʢʫ;  

Å ʥʘʥʝʩʝʥʠʝ ʩʣʦʷ ʰʪʫʢʘʪʫʨʢʠ ʧʦ ʧʨʠʢʣʝʝʥʥʦʤʫ ʢ ʩʪʝʥʘʤ ʧʣʠʪʥʦʤʫ ʫʪʝʧʣʠʪʝʣʶ;  

Å ʫʩʪʨʦʡʩʪʚʦ ʜʫʙʣʠʨʫʶʱʝʡ ʩʪʝʥʫ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʢʨʫʧʥʦʬʦʨʤʘʪʥʳʭ ʧʣʠʪ ʟʘʚʦʜʩʢʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ;  

Å ʫʩʪʨʦʡʩʪʚʦ ʜʫʙʣʠʨʫʶʱʝʡ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʠʨ-

ʧʠʯʥʦʡ ʠʣʠ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ. 

ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʢʦʥʩʪʨʫʢʮʠʷ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʲʷʚ-

ʣʷʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʜʘʨʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʦʛʥʝʩʪʦʡʢʦʩʪʠ, ʪʝʧʣʦ- ʠ ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʦʪ ʢʣʠʤʘʪʘ ʠ ʚʣʘʞʥʦʛʦ ʨʝʞʠʤʘ ʧʦʤʝʱʝʥʠʷ [1].  

ɺ ʫʯʝʙʥʳʭ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦ-

ʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʠ ʟʚʫʢʦʠʟʦʣʷʮʠʠ ʧʨʠʤʝʥʷʶʪ ʧʣʠʪʳ ʩ ʤʠʥʝʨʘʣʦ- ʠʣʠ 

ʩʪʝʢʣʦʚʦʣʦʢʥʠʩʪʳʤ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤ ʩʣʦʝʤ. ʂʣʝʡ ʥʘʥʦʩʷʪ ʥʘ ʧʣʠʪʳ ʤʘʟʢʘʤʠ ʠʣʠ ʧʦ-

ʣʦʩʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʚʦʟʜʫʰʥʳʡ ʟʘʟʦʨ ʤʝʞʜʫ ʩʪʝʥʦʡ ʠ ʧʣʠʪʦʡ 5-10 ʤʤ (ʨʠʩ. 1-ʘ). 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʚʦʟʜʫʰʥʦʡ ʧʦʣʦʩʪʠ ʧʣʠʪʳ ʥʘʢʣʝʠʚʘʶʪ ʯʝʨʝʟ ʧʨʦʢʣʘʜʢʠ ʠʟ 

ʧʣʠʪʥʦʛʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʨʠʩ. 1-ʙ). ɽʩʣʠ ʩʪʝʥʘ ʠʤʝʝʪ ʚʳʩʪʫʧʳ ʠ ʥʝʨʦʚʥʦ-

ʩʪʠ, ʧʣʠʪʳ ʢ ʩʪʝʥʘʤ ʢʨʝʧʷʪ ʤʝʭʘʥʠʯʝʩʢʠ ʯʝʨʝʟ ʜʝʨʝʚʷʥʥʳʝ ʨʝʡʢʠ, ʧʨʦʧʠʪʘʥʥʳʝ ʠʥʩʝʢʪʦ-

ʬʫʥʛʠʮʠʜʥʳʤ ʩʦʩʪʘʚʦʤ, ʠʣʠ ʛʥʫʪʳʝ ʩʪʘʣʴʥʳʝ ʦʮʠʥʢʦʚʘʥʥʳʝ ʧʨʦʬʠʣʠ. ɺʳʩʪʫʧʘʶʱʠʝ ʫʛ-

ʣʳ ʫʩʠʣʠʚʘʶʪ ʫʛʦʣʢʦʤ ʠʟ ʩʪʘʣʴʥʦʛʦ ʦʮʠʥʢʦʚʘʥʥʦʛʦ ʣʠʩʪʘ, ʧʣʘʩʪʤʘʩʩʳ ʠʣʠ ʦʢʣʝʠʚʘʶʪ ʧʦ-
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ʣʦʩʦʡ ʠʟ ʪʢʘʥʠ. ɺ ʪʦʨʝʮ ʦʙʳʯʥʦ ʟʘʢʣʘʜʳʚʘʶʪ ʜʝʨʝʚʷʥʥʳʡ ʙʨʫʩ. ɺʦ ʚʣʘʞʥʳʭ ʧʦʤʝʱʝʥʠʷʭ 

ʧʦʜ ʧʣʠʪʳ ʥʘʤʦʥʦʣʠʯʠʚʘʶʪ ʙʝʪʦʥʥʳʡ ʮʦʢʦʣʴ ʠʣʠ ʫʢʣʘʜʳʚʘʶʪ ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʰʚʝʣʣʝʨ 

[2]. 

ɺ ʢʘʯʝʩʪʚʝ ʫʪʝʧʣʠʪʝʣʷ ʧʦʜ ʰʪʫʢʘʪʫʨʢʫ ʠʩʧʦʣʴʟʫʶʪ ʧʣʠʪʳ ʠʟ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʩ ʞʝ-

ʣʦʙʢʘʤʠ ʚ ʚʠʜʝ ʣʘʩʪʦʯʢʠʥʘ ʭʚʦʩʪʘ ʜʣʷ ʣʫʯʰʝʛʦ ʩʮʝʧʣʝʥʠʷ ʩʦ ʰʪʫʢʘʪʫʨʥʳʤ ʩʣʦʝʤ, ʘ ʪʘʢʞʝ 

ʮʝʤʝʥʪʥʦ-ʩʪʨʫʞʝʯʥʳʝ ʧʣʠʪʳ ʠ ʧʣʠʪʳ ʠʟ ʧʨʦʙʢʠ. ʈʘʩʪʚʦʨ, ʦʙʳʯʥʦ ʛʠʧʩʦʚʳʡ, ʥʘʥʦʩʷʪ ʪʦʣ-

ʱʠʥʦʡ 2 ʩʤ (ʨʠʩ. 1-ʚ).  

ɺʥʫʪʨʝʥʥʷʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʚ ʚʠʜʝ ʜʫʙʣʠʨʫʶʱʝʡ ʩʪʝʥʫ ʧʝʨʝʛʦʨʦʜʢʠ ʫʩʪʨʘʠʚʘʝʪʩʷ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʚʝʥʪʠʣʠʨʫʝʤʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʤʝʞʜʫ ʩʪʝʥʦʡ ʠ ʩʠʩʪʝʤʦʡ ʪʝʧ-

ʣʦʠʟʦʣʷʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʛʦ (ʤʦʨʩʢʦʛʦ) ʢʣʠʤʘʪʘ. ʆʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʪʨʝʭʩʣʦʡʥʳʝ 

ʧʣʠʪʳ ʟʘʚʦʜʩʢʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤ ʩʣʦʝʤ ʠ ʦʙʰʠʚʢʘ-

ʤʠ ʠʟ ʛʠʧʩʦʢʘʨʪʦʥʥʦʛʦ ʣʠʩʪʘ (ʨʠʩ. 1-ʛ). ʊʘʢʞʝ ʧʨʠʤʝʥʷʶʪ ʧʣʠʪʳ ʩ ʛʠʧʩʦʢʘʨʪʦʥʥʳʤʠ ʦʙ-

ʰʠʚʢʘʤʠ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʩʣʦʝʤ ʚ ʚʠʜʝ ʨʝʰʝʪʯʘʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʥʥʦʛʦ 

ʢʘʨʢʘʩʘ, ʮʝʤʝʥʪʥʦ-ʩʪʨʫʞʝʯʥʳʝ ʠ ʜʨʝʚʝʩʥʦ-ʩʪʨʫʞʝʯʥʳʝ ʧʣʠʪʳ. ʇʝʨʝʛʦʨʦʜʢʫ ʚʦʟʚʦʜʷʪ 

ʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʳʤ ʥʘʧʨʘʚʣʷʶʱʠʤ ʠʟ ʜʝʨʝʚʷʥʥʳʭ 

ʙʨʫʩʴʝʚ. 

ɺ ʪʝʭ ʧʦʤʝʱʝʥʠʷʭ, ʛʜʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʧʨʦʯʥʦʩʪʠ ʩʪʝʥ, ʠ ʚ ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ ʚʣʘʞʥʦʛʦ ʢʣʠʤʘʪʘ, ʧʨʠʤʝʥʷʶʪ ʢʦʥʩʪʨʫʢʮʠʶ ʚ ʚʠʜʝ 

ʜʫʙʣʠʨʫʶʱʝʡ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʩ ʢʠʨʧʠʯʥʦʡ ʠʣʠ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʦʡ. ʂʘ-

ʤʝʥʥʫʶ ʧʝʨʝʛʦʨʦʜʢʫ ʚʦʟʚʦʜʷʪ ʪʦʣʱʠʥʦʡ 5 ʩʤ ʧʦ ʫʧʨʫʛʦʡ ʧʨʦʢʣʘʜʢʝ (ʥʘʧʨʠʤʝʨ, ʠʟ ʧʨʦʙ-

ʢʠ), ʚʦ ʚʣʘʞʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʥʘ ʙʝʪʦʥʥʦʤ ʮʦʢʦʣʝ. ɺ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʩʪʝʥʦʡ ʠ ʧʝʨʝʛʦ-

ʨʦʜʢʦʡ ʟʘʢʣʘʜʳʚʘʶʪ ʧʣʠʪʥʳʡ ʫʪʝʧʣʠʪʝʣʴ. ʉʠʩʪʝʤʫ ʩʦʝʜʠʥʷʶʪ ʩʦ ʩʪʝʥʦʡ ʩʪʝʨʞʥʝʚʳʤʠ 

ʘʥʢʝʨʘʤʠ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʟʘʜʝʣʳʚʘʝʤʳʤʠ ʚ ʢʣʘʜʢʫ ʩʪʝʥʳ ʠ ʧʝʨʝʛʦʨʦʜʢʠ ʠʟ ʨʘʩʯʝ-

ʪʘ 2 ʰʪ./ʤ
2
 (ʨʠʩ. 1-ʜ).  

 

     
 

ʈʠʩʫʥʦʢ 1 ï ɺʥʫʪʨʝʥʥʷʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʩʪʝʥ ʜʚʫʭʩʣʦʡʥʳʤʠ ʧʣʠʪʘʤʠ, ʧʨʠʢʣʝʝʥʥʳʤʠ  

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʪʝʥʝ (ʘ), ʯʝʨʝʟ ʧʨʦʢʣʘʜʢʠ (ʙ), ʩʦ ʩʣʦʝʤ ʰʪʫʢʘʪʫʨʢʠ ʧʦ ʧʨʠʢʣʝʝʥʥʦʤʫ  

ʧʣʠʪʥʦʤʫ ʫʪʝʧʣʠʪʝʣʶ (ʚ), ʩ ʧʦʤʦʱʴʶ ʜʫʙʣʠʨʫʶʱʝʡ ʧʝʨʝʛʦʨʦʜʢʠ ʠʟ ʪʨʝʭʩʣʦʡʥʳʭ ʧʣʠʪ (ʛ)  

ʠ ʠʟ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ ʠ ʧʣʠʪʥʦʛʦ ʫʪʝʧʣʠʪʝʣʷ (ʜ): 
1 ï ʜʚʫʭʩʣʦʡʥʘʷ ʧʣʠʪʘ ʠʟ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʪʝʧʣʠʪʝʣʷ ʠ ʛʠʧʩʦʢʘʨʪʦʥʥʦʡ ʦʙʣʠʮʦʚʢʠ; 2 ï ʢʣʝʡ; 3 ï ʧʨʦ-

ʢʣʘʜʢʘ; 4 ï ʧʣʠʪʥʳʡ ʫʪʝʧʣʠʪʝʣʴ ʩ ʞʝʣʦʙʯʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ; 5 ï ʰʪʫʢʘʪʫʨʢʘ; 6 ï ʪʨʝʭʩʣʦʡʥʘʷ ʧʣʠʪʘ ʠʟ 

ʩʣʦʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʪʝʧʣʠʪʝʣʷ ʩ ʛʠʧʩʦʢʘʨʪʦʥʥʳʤʠ ʦʙʰʠʚʢʘʤʠ; 7 ï ʚʦʟʜʫʰʥʳʡ ʧʨʦʤʝʞʫʪʦʢ; 8 ï ʜʝʨʝ-

ʚʷʥʥʳʡ ʙʨʫʩ; 9 ï ʦʰʪʫʢʘʪʫʨʝʥʥʘʷ ʢʣʘʜʢʘ; 10 ï ʧʣʠʪʥʳʡ ʫʪʝʧʣʠʪʝʣʴ 

 

ɺ ʧʦʤʝʱʝʥʠʷʭ ʩ ʚʣʘʞʥʳʤ ʨʝʞʠʤʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʤʝʱʝʥʠʷ ʫʩʪʨʘʠʚʘ-

ʶʪ ʧʘʨʦʠʟʦʣʷʮʠʦʥʥʳʡ ʩʣʦʡ. ɺ ʧʦʤʝʱʝʥʠʷʭ ʩ ʦʙʳʯʥʳʤ ʚʣʘʞʥʦʩʪʥʳʤ ʨʝʞʠʤʦʤ ʜʫʙʣʠ-

ʨʫʶʱʫʶ ʧʝʨʝʛʦʨʦʜʢʫ ʯʘʩʪʦ ʚʳʧʦʣʥʷʶʪ ʠʟ ʧʘʟʦʛʨʝʙʥʝʚʳʭ ʛʠʧʩʦʚʳʭ ʧʣʠʪ ʪʦʣʱʠʥʦʡ 5-6 ʩʤ 

ʠʟ ʨʘʩʯʝʪʘ 3 ʰʪ./ʤ
2
, ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʫʞʘʪ ʫʪʝʧʣʠʪʝʣʝʤ. ɼʣʷ ʨʘʚʥʦʤʝʨʥʦʡ ʧʝʨʝ-

ʜʘʯʠ ʥʘʛʨʫʟʢʠ ʧʦʜ ʧʣʠʪʳ ʫʩʪʨʘʠʚʘʶʪ ʜʝʨʝʚʷʥʥʳʡ ʠʣʠ ʙʝʪʦʥʥʳʡ ʮʦʢʦʣʴ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ, ʥʦ ʥʝ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝ-

ʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʚʥʫʪʨʝʥʥʝʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʩʪʝʥ:  

Å ʜʨʝʚʝʩʥʦ-ʚʦʣʦʢʥʠʩʪʳʝ ʧʣʠʪʳ ʪʦʣʱʠʥʦʡ 25 ʤʤ ʧʦ ʘʩʙʦʤʠʥʚʘʪʥʦʤʫ ʥʘʧʳʣʝʥʠʶ 25 ʤʤ; 

Å ʰʪʫʢʘʪʫʨʥʳʡ ʩʣʦʡ 20 ʤʤ ʧʦ ʘʩʙʦʤʠʥʚʘʪʥʦʤʫ ʥʘʧʳʣʝʥʠʶ 25 ʤʤ; 
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Å ʬʝʥʦʣʴʥʦ-ʨʝʟʦʣʴʥʳʡ ʧʝʥʦʧʣʘʩʪ 25 ʤʤ ʩ ʥʘʨʫʞʥʳʤ ʩʣʦʝʤ ʠʟ ʛʠʧʩʦʢʘʨʪʦʥʥʦʛʦ ʣʠʩʪʘ 

10 ʤʤ; 

Å ʦʜʠʥ-ʜʚʘ ʩʣʦʷ ʜʨʝʚʝʩʥʦʚʦʣʦʢʥʠʩʪʳʭ ʧʣʠʪ. 

ʉʠʩʪʝʤʳ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʢʨʝʧʷʪ ʢ ʩʪʝʥʘʤ ʥʘ ʢʣʝʝ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠ ʧʦ ʘʥʪʠʩʝʧʪʠʨʦ-

ʚʘʥʥʳʤ ʜʝʨʝʚʷʥʥʳʤ ʨʝʡʢʘʤ ʩʝʯʝʥʠʝʤ 50Ĭ25 ʤʤ [3]. 

ɺʥʫʪʨʝʥʥʷʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʚ ʨʷʜʝ ʟʜʘʥʠʡ ɾʝʣʝʟʥʦʚʦʜʩʢʘ, ʂʫʡʙʳ-

ʰʝʚʘ, ɹʦʣʴʰʠʝ ɹʦʨʢʠ ʂʘʣʠʥʠʥʩʢʦʡ ʦʙʣ. ʠ ʜʨ.  

ʈʦʩʩʠʡʩʢʘʷ ʬʠʨʤʘ çɻʠʧʨʦʢè, ʟʘʥʠʤʘʶʱʘʷʩʷ çʩʫʭʠʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤè, ʜʣʷ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʫʪʝʧʣʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʛʠʧʩʦʢʘʨʪʦʥʥʳʝ ʧʣʠʪʳ (GN 

13, Gɽʂ 13, GN 6), ʢʦʪʦʨʳʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʦʠʟʦʣʷʮʠ-

ʦʥʥʳʡ ʩʣʦʡ ʜʦ ʩʣʦʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ (ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʳ) ʩʦ ʩʪʦʨʦʥʳ ʧʦʤʝʱʝʥʠʷ (ʨʠʩ. 2). 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʠʩʪʝʤ ʚʥʫʪʨʝʥʥʝʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʳʩʝʣʝʥʠʷ ʞʠʣʴʮʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʩʦʢʨʘʱʝʥʠʝ 

ʞʠʣʦʡ ʧʣʦʱʘʜʠ (ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ). 

 

 

 

 
 

 

ʈʠʩʫʥʦʢ 2 ï ɺʥʫʪʨʝʥʥʷʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ: 
1 ï ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʪʝʥʘ; 2 ï ʩʫʱʝʩʪʚʫʶʱʝʝ  

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʝ ʧʦʢʨʳʪʠʝ; 3 ï ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ 

ʩʣʦʡ; 4 ï ʥʦʚʳʡ ʙʘʨʴʝʨ ʜʣʷ ʚʣʘʞʥʦʩʪʠ; 5 ï ʛʠʧʩʦʢʘʨʪʦʥʥʘʷ 

ʧʣʠʪʘ ɻʠʧʨʦʢ (GN 13) 

 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʫʪʝʧʣʝʥʠʷ ʩʪʝʥ ʠʟʥʫʪʨʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʚʳʙʦʨʦʯʥʳʝ ʨʝʤʦʥʪʥʳʝ 

ʨʘʙʦʪʳ, ʢʨʫʛʣʦʛʦʜʠʯʥʳʝ ʨʘʙʦʪʳ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʧʣʦ-

ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʱʠʱʘʪʴ ʪʝʧʣʦʠʟʦʣʷʮʠʶ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ, ʦʥʠ ʙʠʦʩʪʦʡʢʠ; ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʤʦʞʥʦ ʥʘʥʦʩʠʪʴ ʩʣʦʞʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʬʦʨʤʳ; 

ʚʚʝʜʝʥʠʝ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʚʩʧʝʥʠʚʘʶʱʠʭʩʷ ʤʘʩʩ (ʤʘʪʝʨʠʘʣʦʚ ʩ ʤʝʣʢʦʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ 

ʤʘʣʦʡ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʴʶ) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʤʦʥʦʣʠʪʥʫʶ ʪʝʧʣʦʠʟʦʣʷʮʠʶ ʙʝʟ ʰʚʦʚ ʚ 

ʧʦʣʦʩʪʷʭ ʧʘʥʝʣʝʡ ʠ ʚ ʧʦʣʦʩʪʷʭ ʤʝʞʜʫ ʦʢʦʥʥʳʤʠ ʠ ʜʚʝʨʥʳʤʠ ʢʦʨʦʙʢʘʤʠ ʠ ʩʪʝʥʘʤʠ [2]. 

ʉ ʚʥʫʪʨʝʥʥʝʡ ʠʟʦʣʷʮʠʝʡ ʠʥʝʨʮʠʷ ʟʜʘʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ, ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʙʳʩʪʨʝʝ ʥʘʛʨʝʚʘʶʪʩʷ ʜʦ ʞʝʣʘʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʙʳʩʪʨʝʝ ʜʦʩʪʠʛʘʝʪʩʷ ʢʦʤʬʦʨʪʥʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ, ʪʘʢ ʢʘʢ ʚʥʫʪʨʝʥʥʷʷ ʠʟʦʣʷʮʠʷ ʤʝʥʝʝ ʤʘʩʩʠʚʥʘ ʠ ʣʝʛʯʝ, ʯʝʤ ʦʩ-

ʥʦʚʥʦʡ ʥʝʩʫʱʠʡ ʩʣʦʡ ʚʥʝʰʥʝʛʦ ʦʛʨʘʞʜʝʥʠʷ. ɸ ʟʥʘʯʠʪ, ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ 

ʤʝʥʴʰʠʡ ʥʘʛʨʝʚ ʥʘʨʫʞʥʳʭ ʩʪʝʥ, ʯʪʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. 
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Abstract: the article substantiates the effectiveness of using the improved design of the 

KSM-4 potato planter, which consists in reducing the passage of machines through the field, re-

ducing the compacting effect on the soil, reducing the loss of the drug (growth stimulator), im-

proving the quality of tuber surface treatment during planting, reducing the harmful impact on 

the environment and increasing potato productivity. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʠʨʦʚʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʧʨʝʦʙʣʘʜʘʝʪ ʪʝʥʜʝʥʮʠʷ ʩʦʟʜʘʥʠʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʘʰʠʥ ʠ ʘʛʨʝʛʘʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʤʝʥʴʰʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘ-

ʪʨʘʪ, ʠʩʢʣʶʯʘʶʱʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʭʦʜʦʚ ʧʦ ʧʦʣʶ ʠ ʩʦʢʨʘʱʝʥʠʶ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. 

ʇʦʵʪʦʤʫ, ʩʦʚʤʝʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʦʧʝʨʘʮʠʡ ʧʨʠ ʧʦʩʘʜʢʝ ʢʘʨʪʦ-

ʬʝʣʷ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ 

ʚʦʧʨʦʩʘ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʇʨʦʚʝʜʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ [4, 5, 6, 7, 8, 9], ʘ ʚ ʨʝʩ-

ʧʫʙʣʠʢʝ ʀʥʛʫʰʝʪʠʷ ʜʘʥʥʳʝ ʚʦʧʨʦʩʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ, ʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʩʘʜʢʦʡ ʢʘʨʪʦʬʝʣʷ ʥʠ ʢʝʤ ʥʝ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 
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ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʧʨʠʚʦʜʠʪ ʧʦʚʳʰʘʝʪʩʷ ʩʝʙʝʩʪʦʠ-

ʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʠ ʫʭʫʜʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʘʛʨʦʮʝʥʦʟʘʭ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʠʩʢʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠ ʯʠʩʪʳʭ ʘʛʨʦʧʨʠʝʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʠ [1, 2, 3]. ʂ ʯʠʩ-

ʣʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʦʪʥʦʩʠʪʩʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝ-

ʣʷ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ [10].  

ʇʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʤʘʰʠʥ ʠ ʘʛʨʝʛʘʪʦʚ ʜʣʷ ʚʥʝʩʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʧʨʠ ʧʦ-

ʩʘʜʢʝ ʢʘʨʪʦʬʝʣʷ ʧʦʢʘʟʳʚʘʶʪ ʥʝ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʨʘʩʧʳʣʝʥʠʠ ʬʦʨʩʫʥʢʘʤʠ ʢʣʫʙʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʩʧʝʚʘʝʪ ʧʦʢʨʳʪʴʩʷ ʧʨʝʧʘʨʘʪʦʤ, ʪʘʢ ʢʘʢ 

ʨʘʩʧʳʣʷʶʱʠʝ ʬʦʨʩʫʥʢʠ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʦʙʲʝʤʥʳʭ ʢʘʤʝʨʘʭ ʩʦʰʥʠʢʦʚ ʥʝ ʫʩʧʝʚʘʶʪ ʧʦ-

ʢʨʳʚʘʪʴ ʢʣʫʙʝʥʴ ʢʘʨʪʦʬʝʣʷ ʟʘ ʧʝʨʠʦʜ ʦʪʨʳʚʘ ʢʣʫʙʥʷ ʦʪ ʣʦʞʝʯʢʠ ʠ ʟʘ ʚʨʝʤʷ ʧʦʣʝʪʘ ʜʦ ʙʦ-

ʨʦʟʜʳ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʦʩʪʘʚʣʝʥʥʦʡ ʥʘʤʠ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʨʝʧʘʨʘʪʦʤ ʧʨʠ ʧʦʩʘʜʢʝ, ʧʫʪʝʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝ-

ʱʝʥʠʷ ʬʦʨʩʫʥʦʢ ʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʠʭ ʨʘʙʦʪʳ. ɸ ʦʩʥʦʚʥʘʷ 

ʮʝʣʴ ʩʚʦʜʠʪʩʷ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʦʪʝʨʴ ʧʨʝʧʘʨʘʪʘ (ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ) ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪ-

ʚʘ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ ʧʨʠ ʧʦʩʘʜʢʝ ʢʘʨʪʦʬʝʣʷ, ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫ-

ʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʝʸ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ 

ʟʘ ʩʯʝʪ ʧʨʦʩʪʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʥʘʤʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʨʪʦʬʝʣʝʩʘʞʘʣʢʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʥʘ ʙʘʟʝ ʂʉʄ-4 (ʨʠ-

ʩʫʥʦʢ 1), ʥʘ ʢʦʪʦʨʦʡ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ (ʬʦʨʩʫʥʢʠ) ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʙʫʥʢʝʨʝ ʠ ʩʦʟʜʘʶʪ ʪʘʢʠʝ 

ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʠʩʢʣʶʯʘʶʪ ʧʦʪʝʨʠ ʧʨʝʧʘʨʘʪʘ ʠ ʧʦʧʘʜʘʥʠʷ ʠʟʣʠʰʝʢ ʥʘ ʧʦʯʚʫ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʦʥʝ ʧʠʪʘʪʝʣʴʥʦʛʦ ʢʦʚʰʘ ʠ ʚʳʩʘʞʠʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ. ʈʘʩʧʳʣʝʥʥʳʡ 

ʧʨʝʧʘʨʘʪ, ʠ ʥʝ ʧʦʧʘʚʰʠʡ ʥʘ ʢʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ ʚ ʣʦʞʝʯʢʘʭ ʦʩʝʜʘʝʪ ʥʘ ʢʣʫʙʥʠ, ʥʘʭʦʜʷʱʠʝ-

ʩʷ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʢʦʚʰʘʭ. ʂ ʧʠʪʘʪʝʣʴʥʳʤ ʢʦʚʰʘʤ ʚʩʝ ʚʨʝʤʷ ʧʦʩʪʫʧʘʶʪ ʥʦʚʳʝ ʧʦʨʮʠʠ 

ʢʣʫʙʥʝʡ, ʢʦʪʦʨʳʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʰʥʝʢʘ ʠ ʚʦʨʦʰʠʣʢʠ ʘʢʪʠʚʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ ʠ ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʥʘʧʨʘʚʣʷʶʪʩʷ ʢ ʣʦʞʝʯʢʘʤ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʘʢ ʞʝ ʧʝʨʝʤʝʰʠʚʘʶʪ ʠ ʟʘʙʠ-

ʨʘʶʪ ʧʦ ʦʜʥʦʤʫ ʢʣʫʙʥʶ. 

 

  
 

ʈʠʩʫʥʦʢ 1 ï ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʢʘʨʪʦʬʝʣʝʩʘʞʘʣʢʠ ʂʉʄ-4 

 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʝʤʢʦʩʪʴ ʜʣʷ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, ʘʨʤʘʪʫ-

ʨʫ (ʪʨʫʙʦʧʨʦʚʦʜʳ), ʬʦʨʩʫʥʢʠ ʜʣʷ ʨʘʩʧʳʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʠ ʧʦʢʨʳʪʠʷ ʢʣʫʙʥʝʡ. ɹʣʘʛʦʜʘʨʷ 

ʧʨʘʚʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʬʦʨʩʫʥʦʢ ʠʟʤʝʥʷʶʪʩʷ ʦʙʲʝʤʳ ʠ ʧʘʨʘʤʝʪʨʳ ʧʦʜʘʯʠ ʧʨʝʧʘʨʘʪʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʲʝʤ ʥʝʦʙʭʦʜʠʤʦʡ ʞʠʜʢʦʩʪʠ ʩ ʧʨʝʧʘʨʘʪʦʤ, 

ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʫʙʥʷ ʠ ʠʩʢʣʶʯʘʝʪʩʷ ʧʦʧʘʜʘʥʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʱʝʥʠʷ ʦʧʝʨʘʮʠʡ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʠ ʧʦʩʘʜʢʠ ʧʦʟʚʦ-
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ʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʢʘʨʪʦʬʝʣʝ-

ʩʘʞʘʣʢʠ ʧʦʟʚʦʣʷʝʪ: ʩʦʚʤʝʱʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ ʩʪʠʤʫʣʷʪʦ-

ʨʦʤ ʨʦʩʪʘ ʠ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ, ʪʝʤ ʩʘʤʳʤ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʭʦʜʦʚ ʧʦ ʧʦʣʶ, ʩʦ-

ʭʨʘʥʠʪʴ ʵʢʦʣʦʛʠʶ ʧʦʯʚʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ. 
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Abstract. The introduction reveals the importance and relevance of the topic, outlines the 

types of research and methods for studying mudflows. The method for determining the hydro-

graphic (morphometric) characteristics of mudflow basins using paper maps of different scales, 

as well as using a geographic information system (GIS) and electronic digital maps is described. 

Key words: mudflow, mudflow basin, morphometric characteristics, hydrographic velocity. 

 

 

ɺʚʝʜʝʥʠʝ. ʆʙʦʙʱʝʥʠʝ ʦʧʳʪʘ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʦʚ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʝʣʝʚʳʭ ʙʘʩʩʝʡʥʦʚ ʠ ʧʦʪʦʢʦʚ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʘʜʝʞʥʳʭ ʩʝʣʝʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘ-

ʜʘʯ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʩʪʘʪʴʠ. 

ʅʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʝʣʝʡ ʠ ʙʦʨʴʙʝ ʩ ʥʠʤʠ ʥʘ ʉʝʚʝʨʥʦʤ 

ʂʘʚʢʘʟʝ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 80-90 ʣʝʪ. ʆʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝ-

ʤʝʥʠ ʝʱʸ ʥʝʪ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳʭ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ʘʢʪʠ-

ʚʠʟʘʮʠʠ ʩʝʣʝʧʨʦʷʚʣʝʥʠʡ, ʚʝʜʝʥʠʷ ʝʜʠʥʦʛʦ ʢʘʪʘʣʦʛʘ ʙʘʟʳ ʜʘʥʥʳʭ ʩʝʣʝʚʳʭ ʙʘʩʩʝʡʥʦʚ, ʩʣʘʙʦ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʩʝʣʝʚʳʤʠ ʧʦʪʦʢʘʤʠ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʚ ʠʟʫʯʝʥʠʠ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʩʝʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʦʤ-

ʧʣʝʢʩʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʩʪʦʚʝʨ-

ʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʅʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʤʝʥʝʥʦ ʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ, ʥʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʝʛʦ ʠʟʫʯʝʥʠʝʤ, 

ʜʝʰʠʬʨʦʚʘʥʠʝʤ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʩʝʣʝʚʳʭ ʙʘʩʩʝʡʥʦʚ ʠ ʣʠʰʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʣʝʚʳʤʠ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷʤʠ ʢʣʶʯʝʚʳʭ ʦʜʥʦʪʠʧʥʳʭ ʫʯʘʩʪʢʦʚ, ʵʪʠ ʤʝʪʦʜʳ ʤʦʛʫʪ ʜʘʪʴ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ 

ʩʝʣʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʜʦʣʠʥʝ ʠ ʥʘ ʝʛʦ ʚʦʜʦʩʙʦʨʝ.  

ʇʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʠʟʫʯʝʥʠʠ (ʠʩʩʣʝʜʦʚʘʥʠʠ)ʩʝʣʝʚʳʭ ʙʘʩʩʝʡʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳ-

ʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʤ, ʛʝʦʣʦʛʠʯʝʩʢʠʤ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʳʩʢʘʥʠʷʤʠ ʠ ʜʨ. [1-4]. 

 ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʩʝʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ ʚʠʜʘ: 

  ʘ) ʨʝʛʠʦʥʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʝʣʝʚʳʭ ʙʘʩʩʝʡʥʦʚ, ʥʘʧʨʠʤʝʨ, ʧʦ ʨʝʩʧʫʙʣʠʢʘʤ ʉʝ-

ʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʨʘʡʦʥʘʤ; 

  ʚ) ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʝʣʝʦʧʘʩʥʳʭ ʙʘʩʩʝʡʥʦʚ ʩ ʮʝʣʴʶ 

ʨʘʟʨʘʙʦʪʢʠ ʨʘʙʦʯʠʭ ʧʨʦʝʢʪʦʚ ʧʨʦʪʠʚʦʩʝʣʝʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.(ʥʘ ʧʨʠʤʝʨʝ ʨ.ʨ. ɻʝʨʭʦʞʘʥ ʠ 

ʂʘʤʳʢ-ʩʫʫ ʠ ʜʨ. ʚ ʨʘʡʦʥʝ ʛ.ʊʳʨʥʳʘʫʟʘ). 

ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʩʝʣʝʡ ʤʦʞʥʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʚ ʪʨʠ ʦʩʥʦʚʥʳʭ ʙʣʦʢʘ: 

ʇʝʨʚʳʡ ʙʣʦʢ ï ʧʦʣʝʚʳʝ ʤʝʪʦʜʳ, ʚʢʣʶʯʘʶʪ ʤʘʨʰʨʫʪʥʳʝ, ʧʦʣʫʩʪʘʮʠʦʥʘʨʥʳʝ, ʩʪʘʮʠʦ-

ʥʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʣʝʚʳʭ ʚʦʜʦʪʦʢʦʚ ʠ ʠʭ ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩʩʝʡʥʦʚ. 

ɺʪʦʨʦʡ ʙʣʦʢ ï ʦʮʝʥʦʯʥʳʡ, ʚʢʣʶʯʘʝʪ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʝʣʝʡ ʠ ʜʝʰʠʬʨʦʚʘʥʠʝ ʘʵ-

ʨʦ- ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʩ ʦʮʝʥʢʦʡ ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩʝʣʝʦʧʘʩʥʳʭ 

ʪʝʨʨʠʪʦʨʠʠ. 

ʊʨʝʪʠʡ ʙʣʦʢ ï ʨʘʩʯʝʪʥʳʡ, ʚʢʣʶʯʘʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʧʣʦʱʘʜʴ, ʚʳʩʦʪʘ, ʫʢʣʦʥ ʚʦʜʦʪʦʢʘ ʠ ʜʨ.) ʩʝʣʝʚʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʨʘʟʨʘ-

ʙʦʪʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʥʦ-ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ (ʩʢʦ-

ʨʦʩʪʴ, ʨʘʩʭʦʜ, ʦʙʲʸʤ ʚʳʥʦʩʘ ʠ ʜʨ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʘʩʩʝʡʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʩʧʦʩʦ-

ʙʦʤ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʝʣʝʚʳʭ ʙʘʩʩʝʡʥʦʚ ʷʚʣʷʝʪʩʷ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ (ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ, ʜʣʠʥʘ 

ʨʫʩʣʘ, ʫʢʣʦʥ, ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ ʠ ʜʨ.) ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʩʢʦʨʦʩʪʴ, ʨʘʩʭʦʜ, 

ʦʙʲʸʤ ʠ ʜʨ.) ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʣʝʚʳʭ ʙʘʩʩʝʡʥʦʚ ʢʘʨ-

ʪʦʛʨʘʬʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʜʘʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʠʭ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ ʦʨ-

ʛʘʥʠʟʘʮʠʷʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʟʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ.  

ʄʝʪʦʜ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʨʘʟʜʝʣʦʚ: 

1) ï ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʚʦʜʦʩʙʦʨʘ ʩʝʣʝʥʦʩʥʳʭ 

ʨʝʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʙʫʤʘʞʥʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʝ ʄ 1:100000, 2000ʛ. ʠʟʜ. ʩ ʧʦʤʦʱʴʶ 

ʧʘʣʝʪʢʠ 0,25 Ĭ0,25 ʩʤ. ʠ ʢʫʨʚʠʤʝʪʨʘ ʂʋ-ɸ ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʜʚʝ 

ʨʫʢʠ, ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʥʝʜʦʧʫʩʪʠʤʦ ʙʦʣʴʰʠʭ ʨʘʩʭʦʞʜʝʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ [5]. 

2) ï ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʚʦʜʦʩʙʦʨʘ ʩʝʣʝʥʦʩʥʦʡ 

ʨʝʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʮʠʬʨʦʚʦʡ ʢʘʨʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ çʇʘʥʦʨʘʤʘè, ʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ ɸrcGIS 10.1 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:25000, 1:50000, 1:100000 ʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ʇʨʠ ʵʪʦʤ ʦʙʥʦʚʣʝʥʠʝ ʛʠʜʨʦʛʨʘʬʠ-

ʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʠʩʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʪ.ʢ. ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʦʩʙʦʨʦʚ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [6]. 

ɺʳʚʦʜ: ʈʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ (ʠʩʩʣʝʜʦʚʘʥʠʷ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʠʢʣʘʜ-

ʥʳʭ ʮʝʣʷʭ ï ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʪʘʣʦʛʘ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʢʘʨʪʦʩʭʝʤʦʡ, ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʝʣʝʦʧʘʩʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ʘʢʪʠʚʠʟʘʮʠʠ ʩʝʣʝʧʨʦʷʚʣʝʥʠʷ ʠ ʚʝ-

ʨʦʷʪʥʦʛʦ ʩʭʦʜʘ ʩʝʣʷ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ ʩʝʣʝʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʠ 

ʠ ʤʝʨʦʧʨʠʷʪʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʩʢʣʦʥʦʚʳʭ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʠ (ʦʧʦʣʟʥʠ, ʵʨʦʟʠʠ, ʢʘʤʥʝʧʘʜʳ). 

ʉ ʥʘʢʦʧʣʝʥʠʝʤ ʜʘʥʥʳʭ ʦ ʩʝʣʝʧʨʦʷʚʣʝʥʠʡ ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʭ ʩʠʩʪʝʤʘʪʠ-

ʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘ ʕɺʄ. ʆʥʘ ʥʫʞʥʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʢ ʩʝʣʝʚʝʜʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʧʨʦ-

ʝʢʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʘʜʝʞʥʳʭ ʧʨʦʝʢʪʦʚ ʟʘʱʠʪʳ ʦʪ ʩʝʣʝʡ. ʌʦʨʤʦʡ ʪʘʢʦʡ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʩʣʫʞʠʪ ʢʘʜʘʩʪʨ ʩʝʣʝʚʳʭ ʙʘʩʩʝʡʥʦʚ, ʢʦʪʦʨʳʡ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʧʦʣʥʝʥʠʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠ ʜʦʧʦʣʥʠʪʴ ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʧʘʨʘʤʝʪʨʦʚ) 

ʢʘʢ ʥʦʚʳʭ ʚʳʷʚʣʝʥʥʳʭ ʩʝʣʝʚʳʭ ʚʦʜʦʪʦʢʦʚ, ʪʘʢ ʠ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʭ ʚ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ 

ʠ ʘʨʭʠʚʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. 
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ʋɼʂ 332.3  

 

ɿɽʄʃɽʋʉʊʈʆʁʉʊɺʆ, ʂɸʂ ɺɸɾʅɽʁʐʀʁ ʀʅʉʊʈʋʄɽʅʊ ʇʆɺʓʐɽʅʀʗ  

ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆɻʆ ɿɽʄʃɽʇʆʃʔɿʆɺɸʅʀʗ 

 

ɸʭʤʘʪʦʚʘ ʄʘʨʴʷʤ ʍʘʙʠʙʫʣʘʭʦʚʥʘ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 ʢʘʬʝʜʨʳ çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʵʢʩʧʝʨʪʠʟʘ ʥʝʜʚʠʞʠʤʦʩʪʠè  

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʛʦʩʫʜʘʨʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʘʙʦʪʳ ʧʦ ʚʳ-

ʜʝʣʝʥʠʶ ʚ ʩʦʩʪʘʚʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʩʪʨʘʥʳ ʟʝʤʝʣʴ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʟʝʤʝʣʴ ʠ ʩʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʣʘʪʝʞʝʡ ʚ ʬʝʜʝʨʘʣʴ-

ʥʳʡ ʙʶʜʞʝʪ. ʂʦʥʪʨʦʣʴ ʟʘ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʦʭʨʘʥʦʡ ʟʝʤʝʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪ-

ʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʚ ʣʠʮʝ ʝʛʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ, ʘ ʪʘʢʞʝ ʠʥʳʤʠ 

(ʥʝʚʣʘʩʪʥʳʤʠ) ʩʫʙʲʝʢʪʘʤʠ ï ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʟʝʤʣʝʚʣʘʜʝʣʴʮʘʤʠ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʘʨʝʥʜʘʪʦʨʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʟʝʤʝʣʴʥʳʡ ʥʘʣʦʛ, ʘʨʝʥʜʥʘʷ 

ʧʣʘʪʘ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ. 
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Annotation. The most important task of the state is to carry out work on the allocation of 

federal lands as part of the country's land fund, ensuring the management of the use of these 

lands and collecting the corresponding payments to the federal budget. Control over the rational 

use and protection of land is carried out by the state in the person of its authorized bodies and 
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ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʪʨʘʥʳ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ï ʚʘʞʥʝʡʰʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʧʦ-

ʣʠʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘʣʠʯʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʜʘʝʪ ʰʠʨʦʢʠʡ ʧʨʦʩʪʦʨ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. 

ʇʨʦʙʣʝʤʫ ʟʝʤʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʈʦʩʩʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʚ ʩʬʝʨʝ ʟʝʤʝʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʘ ʚ ʩʬʝʨʝ ʧʨʘʚ ʥʘ ʩʧʦʩʦʙʳ ʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʦʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʅʘ ʵʪʦʤ ʚʘʞʥʦʤ 

ʧʨʠʥʮʠʧʝ ʠ ʜʦʣʞʥʘ ʙʘʟʠʨʦʚʘʪʴʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʟʝʤʝʣʴʥʘʷ ʧʦʣʠʪʠʢʘ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩ̫ʪʠʣʝʪʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʟʜʘʥʳ ʦʩʥʦʚʳ ʥʦʚʦ-

ʛʦ ʟʝʤʝʣʴʥʦʛʦ ʩʪʨʦʷ: ʣʠʢʚʠʜʠʨʦʚʘʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʦʥʦʧʦʣʠʷ ʥʘ ʟʝʤʣʶ, ʦʩʫʱʝʩʪʚʣʝʥ 

ʧʝʨʝʭʦʜ ʢ ʤʥʦʛʦʦʙʨʘʟʠʶ ʬʦʨʤ ʟʝʤʝʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; ʧʨʦʚʝʜʝʥʦ ʙʝʩʧʣʘʪʥʦʝ ʧʝʨʝʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʠ ʚ ʧʦʣʴʟʫ ʛʨʘʞʜʘʥ; ʚʚʝʜʝʥʦ ʧʣʘʪʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ; ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʧʝʨʝʜʘʥʘ ʚ ʯʘʩʪʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ; ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʠ ʜʨʫʛʠʝ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʟʝʤʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪ-

ʚʝʥʥʦʩʪʠ; ʚʳʧʦʣʥʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ; ʩʦʟʜʘʥʳ ʦʙʲʝʢ-

ʪʠʚʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʦʨʦʪʘ ʟʝʤʣʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʵʪʠ ʛʦʜʳ ʛʦʩʫʜʘʨʩʪʚʦ ʚʳʧʫʩʪʠʣʦ ʠʟ 

ʨʫʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʦ-ʨʝʩʫʨʩʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʕʪʦ ʦʙʝʨʥʫʣʦʩʴ ʨʦʩʪʦʤ 

ʪʝʤʧʦʚ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ, ʩʚʝʨʪʳʚʘʥʠʝʤ ʨʘʙʦʪ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʦʙʫʩʪ-
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ʨʦʡʩʪʚʫ ʟʝʤʝʣʴ, ʢʨʘʡʥʝʡ ʩʣʘʙʦʩʪʠ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ ɸʇʂ, ʦʪʩʪʘʣʦʩʪʠ ʝʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʳ, ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʟʝʤʣʠ ʥʝ ʜʦʣʞʥʘ ʦʪʨʠʮʘʪʴ ʧʨʠʥʮʠʧ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʦʷ-

ʥʠʷ. ʈʝʘʣʴʥʘʷ ʦʮʝʥʢʘ ʫʯʘʩʪʢʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ- ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʘʣʦʟʝʤʝʣʴʥʳʭ ʨʝʩʧʫʙʣʠʢʘʭ, ʢʘʢʦʚʦʡ ʷʚʣʷʝʪʩʷ ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ, ʢʦʤʧʝʥʩʘʮʠʷ ʠʟʲʷʪʳʭ ʟʝʤʝʣʴ ʜʨʫʛʠʤʠ ʫʯʘʩʪʢʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟ-

ʤʦʞʥʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʨʘʱʠ-

ʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʟʝʤʝʣʴ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʠʭ ʥʝʜʨʘʭ ʧʨʠʨʦʜʥʳʝ ʙʦʛʘʪ-

ʩʪʚʘ.  

  ʇʦ ʧʦʜʩʯʝʪʘʤ ʫʯʝʥʳʭ, ʠʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ, ʦʮʝʥʢʠ ʧʦʪʝʨʴ 

ʧʘʰʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʨʦʟʠʠ, ʟʘʩʦʣʝʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʦʟʤʦʞʥʦʛʦ ʨʦʩʪʘ ʫʨʦʞʘʡʥʦʩʪʠ, ʩ 

ʫʯʝʪʦʤ ʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʪʦ ʥʘ ʟʝʤʥʦʤ ʰʘʨʝ ʩʝʡʯʘʩ ʦʢʦʣʦ 1 ʤʣʨʜ. ʯʝʣʦʚʝʢ ʛʦʣʦʜʘʝʪ, 

ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʥʫʞʥʦ ʚʦʜʠʪʴ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʦʢʦʣʦ 40 ʤʣʥ. 

ʛʘ ʥʦʚʳʭ ʟʝʤʝʣʴ.  

ɺ ʮʝʣʦʤ ʨʷʜʝ ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʳʡ 

ʧʨʦʮʝʩʩ ï ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʚʳʭʦʜʷʪ ʠʟ ʦʙʦʨʦʪʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʣʦ-

ʜʦʨʦʜʠʷ ʧʦʯʚ, ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʠʟ ʧʦʯʚʳ ʥʝ ʚʦʟʤʝʱʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʚʥʦʩʠʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ɽʞʝʛʦʜʥʦ ʧʣʦʱʘʜʴ ʧʦʣʥʦʩʪʴʶ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʈʦʩʩʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 

100 ʪʳʩ. ʛʘ, ʠʟ ʥʠʭ ʨʝʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʤʝʥʝʝ 20%.  

ʂ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʧʨʠʯʠʥʘʤ ʚʳʙʳʪʠʷ ʟʝʤʝʣʴ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʧʨʠʙʘʚʣʷʝʪʩʷ ʚʳʙʳʪʠʝ ʧʦ ʝʩʪʝʩʪʚʝʥʥʦ-ʧʨʠʨʦʜʥʳʤ ʧʨʠʯʠʥʘʤ: ʵʨʦʟʠʠ, ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ.  

  ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʦʙʦʩʪʨʷʝʪʩʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʧʨʦʙʣʝʤʘ. ʈʦʩʩʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʠʤʧʦʨʪʝʨʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʚʩʝ ʯʘʱʝ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʫʛʨʦʟʳ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. 

ʇʨʠʯʠʥʦʡ ʩʣʦʞʠʚʰʝʛʦʩʷ ʧʦʣʦʞʝʥʠʷ ʜʝʣ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʷʚʣʷʝʪʩʷ ʥʝʨʝʰʝʥ-

ʥʦʩʪʴ ʘʛʨʘʨʥʦʛʦ ʚʦʧʨʦʩʘ, ʚʦʧʨʦʩʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʦʚʳʰʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ. 

ʈʳʥʦʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʜʘʞʝ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝ-

ʰʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ ʟʝ-

ʤʝʣʴ, ʫʩʪʦʡʯʠʚʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʈʦʩʩʠʠ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢʦʡ ʧʨʠʥʮʠʧ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ ʦʨ-

ʛʘʥʠʯʝʩʢʦʝ ʩʦʯʝʪʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʟʝʤʣʝʩʙʝʨʝʞʝʥʠʷ ʠ ʨʳʥʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʉʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦʣʞʥʘ, ʢʘʢ ʤʠʥʠʤʫʤ, ʚʢʣʶʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʧʨʘʚʦʚʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ; ʬʠʥʘʥʩʦʚʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʜʜʝʨʞʢʠ; ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ; ʩʪʨʘʭʦʚʘʥʠʷ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ; ʥʘʫʯʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ; ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʫʯʠʪʳʚʘʪʴ ʚʝʩʴʤʘ ʚʘʞʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʢʦʪʦʨʦʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʠ ï ʵʪʦ ʤʥʦʛʦʨʝʛʠʦʥʘʣʴʥʳʡ ʦʨʛʘʥʠʟʤ, ʬʫʥʢʮʠʦ-

ʥʠʨʫʶʱʠʡ ʥʘ ʩʪʳʢʝ ʚʝʨʪʠʢʘʣʴʥʳʭ (ʮʝʥʪʨ-ʨʝʛʠʦʥʳ) ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʨʝʛʫʣʠʨʫʝʤʳʝ ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʯʠʩʪʦʤ 

ʚʠʜʝ ʥʝ ʤʦʛʫʪ ʨʝʰʠʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. 

ɺʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʛʦʩʫʜʘʨʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʘʙʦʪʳ ʧʦ ʚʳʜʝʣʝʥʠʶ ʚ ʩʦ-

ʩʪʘʚʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʩʪʨʘʥʳ ʟʝʤʝʣʴ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʟʝʤʝʣʴ ʠ ʩʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʣʘʪʝʞʝʡ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ. 

ʂʦʥʪʨʦʣʴ ʟʘ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʦʭʨʘʥʦʡ ʟʝʤʝʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪ-

ʚʦʤ ʚ ʣʠʮʝ ʝʛʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ, ʘ ʪʘʢʞʝ ʠʥʳʤʠ (ʥʝʚʣʘʩʪʥʳ-

ʤʠ) ʩʫʙʲʝʢʪʘʤʠ ï ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʟʝʤʣʝʚʣʘʜʝʣʴʮʘʤʠ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʘʨʝʥʜʘʪʦʨʘʤʠ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʦʭʨʘʥʦʡ ʟʝʤʝʣʴ ï 

ʵʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʥʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʩʦʙʣʶʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 
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ʪʨʝʙʦʚʘʥʠʡ (ʥʦʨʤ, ʧʨʘʚʠʣ, ʥʦʨʤʘʪʠʚʦʚ), ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʟʝʤʝʣʴ ʦʨʛʘ-

ʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ, ʠʭ 

ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ, ʘ ʪʘʢʞʝ ʛʨʘʞʜʘʥʘʤʠ (ʩʪ. 71 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ). ʎʝʣʴ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʭʨʘʥʝʥʠʠ ʟʝʤʣʠ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʘ, 

ʦʩʥʦʚʳ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ. 

ʅʘʟʥʘʯʝʥʠʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʦʧʨʝʜʝʣʝʥʦ ʚ ʩʪ. 68 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ. ɺ ʥʝʡ ʫʢʘʟʳ-

ʚʘʝʪʩʷ, ʯʪʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ, 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʠ ʠʭ ʦʭʨʘʥʳ, ʦʙʨʘʟʦ-

ʚʘʥʠʶ ʥʦʚʳʭ ʠ ʫʧʦʨʷʜʦʯʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʫʩʪʘʥʦʚʣʝʥʠʶ 

ʠʭ ʛʨʘʥʠʮ ʥʘ ʤʝʩʪʥʦʩʪʠ (ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ), ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʞʜʘʥʘʤʠ ʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʦʙʱʠʥʘʤʠ ʢʦʨʝʥʥʳʭ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʝʚʝʨʘ, ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷ-

ʥʠʷ ʟʝʤʝʣʴ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷ-

ʥʠʠ. 

ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʟʝʤʝʣʴ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝ-

ʥʠʷ ʦʙʲʝʢʪʦʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʠʭ ʛʨʘʥʠʮ (ʙʝʟ ʟʘʢʨʝʧʣʝʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ), ʚʳʷʚʣʝʥʠʷ ʥʝ-

ʠʩʧʦʣʴʟʫʝʤʳʭ, ʥʝʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʣʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʝ ʧʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝ-

ʥʠʶ ʠ ʥʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʝʰʝʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʜʨʫʛʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʟʝʤʝʣʴ. 

ʇʨʠʥʠʤʘʪʴʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʠʢʘ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʝʩʪʥʦʤ ʫʨʦʚʥʷʭ ʜʦʣʞʥʳ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ 

ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʣʞʥʦ ʠʜʪʠ ʟʘ ʩʯʝʪ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʦʙʱʠʭ ʠ ʯʘʩʪʥʳʭ ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʢʘʢ ʨʘʟʚʠʪʠʝ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʟʝʤʣʶ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʯʝʨʝʟ ʨʘʟʚʠʪʠʝ ʟʘʣʦʛʦʚʳʭ ʠ ʘʨʝʥʜʥʳʭ ʠʥʩʪʠʪʫʪʦʚ; ʨʝʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʝʜʠʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦ-

ʛʦ (ʟʝʤʝʣʴʥʦʛʦ) ʥʘʣʦʛʘ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʣʝʜʥʠʤ ʚʘʞʥʦʡ ʜʣʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʟʘʜʘʯʝʡ ʷʚ-

ʣʷʝʪʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʟʝʤʣʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʝʨʝʭʦʜʘ ʥʘ ʩʠʩʪʝʤʫ ʟʝʤʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʠʩʭʦʜʷ ʠʟ ʨʝʥʪ-

ʥʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʣʠ. ɸʥʘʣʠʟ ʩʠʩʪʝʤʳ ʟʝʤʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ (ʧʣʘʪʥʦʩʪʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʈʦʩʩʠʠ ʚʚʝʜʝʥʘ ʩ 1992 ʛʦʜʘ) ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʘ ʥʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʟ-

ʜʘʥʠʷ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʝ-

ʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʟʝʤʝʣʴʥʳʤʠ ʧʣʘ-

ʪʝʞʘʤʠ ʦʭʚʘʯʝʥʦ ʤʝʥʝʝ ʪʨʝʪʠ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ; ʥʠʟʢʠ ʩʪʘʚʢʠ ʧʣʘʪʝʞʝʡ; ʩʫʱʝʩʪʚʫʝʪ ʦʛ-

ʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʴʛʦʪʥʠʢʦʚ, ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʦʪ ʧʣʘʪʝʞʝʡ; ʩʨʝʜʩʪʚʘ ʦʪ ʟʝʤʝʣʴʥʳʭ ʧʣʘ-

ʪʝʞʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʮʝʣʝʚʳʤ ʦʙʨʘʟʦʤ; ʦʛʨʘʥʠʯʝʥ ʥʘʙʦʨ ʬʦʨʤ ʧʣʘʪʳ ʟʘ ʟʝʤʣʶ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʟʝʤʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʨʦʯʥʦ 

ʚʥʝʩʪʠ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʨʠ ʠʭ ʧʦʜʛʦʪʦʚʢʝ ʩʣʝʜʫʝʪ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʩʪʘʚʢʠ ʟʝ-

ʤʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʠ ʩʪʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʨʝʥʪʥʦʡ ʜʦʭʦʜʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ; ʟʝʤʝʣʴʥʳʝ ʧʣʘʪʝʞʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʣʴʛʦʪʥʦʝ ʥʘʣʦʛʦʦʙʣʦ-

ʞʝʥʠʝ ʜʦʣʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʨʘʟʤʝʨʘʤʠ ʠ ʩʨʦʢʘʤʠ ʫʧʣʘʪʳ ʧʣʘʪʝʞʝʡ ʠ ʩʙʦʨʦʚ; 

ʩʠʩʪʝʤʘ ʧʣʘʪʝʞʝʡ ʟʘ ʟʝʤʣʶ, ʢʨʦʤʝ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʠ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ, ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ 

ʠ ʝʜʠʥʦʚʨʝʤʝʥʥʳʝ ʧʣʘʪʝʞʠ ʟʘ ʠʟʤʝʥʝʥʠʝ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ, ʘ ʪʘʢʞʝ ʩʙʦʨʳ ʦʪ ʩʜʝʣʦʢ ʩ ʟʝʤʣʝʡ, ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʰʪʨʘ-

ʬʳ; ʟʝʤʝʣʴʥʳʝ ʧʣʘʪʝʞʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʝʠʟʤʝʥʥʳʤʠ ʥʘ ʪʨʝʭ ï ʧʷʪʠʣʝʪʥʠʡ 

ʩʨʦʢ. 
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ʈʘʟʤʝʨ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʟʝʤʣʠ, ʟʝʤʣʝʚʣʘʜʝʣʴʮʝʚ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʩʪʘ-

ʙʠʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʟʘ ʝʜʠʥʠʮʫ ʟʝʤʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʛʦʜ. ʉʪʘʚʢʠ ʟʝʤʝʣʴʥʦʛʦ 

ʥʘʣʦʛʘ ʧʝʨʝʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʥʝ ʟʘʚʠʩʷʱʠʭ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʝʤʣʠ ʫʩ-

ʣʦʚʠʡ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ (ʠʥʬʣʷʮʠʷ, ʬʠʥʘʥʩʦʚʘʷ ʨʝʬʦʨʤʘ ʠ ʪ.ʧ.). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʯʝʥʴ ʩʣʫʯʘʝʚ ʧʦʣʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʫʧʣʘʪʳ ʟʝʤʝʣʴʥʦʛʦ 

ʥʘʣʦʛʘ ʧʨʠʚʝʜʝʥ ʚ ʩʪ. 12 ɿʘʢʦʥʘ ʈʌ çʆ ʧʣʘʪʝ ʟʘ ʟʝʤʣʶè. ʉʪʘʪʴʷ 14 ʵʪʦʛʦ ʞʝ ɿʘʢʦʥʘ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠʤʝʶʪ ʧʨʘʚʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʣʴʛʦʪʳ ʧʦ 

ʟʝʤʝʣʴʥʦʤʫ ʥʘʣʦʛʫ ʚ ʚʠʜʝ ʯʘʩʪʠʯʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ, ʦʪʩʨʦʯʢʠ ʚʳ-

ʧʣʘʪʳ, ʧʦʥʠʞʝʥʠʷ ʩʪʘʚʢʠ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʣʘʪʝʣʴʱʠʢʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʩʫʤʤʳ ʥʘʣʦʛʘ, ʦʩʪʘʶʱʝʡʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʨʛʘʥʘ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ. 

ʆʛʦʚʦʨʢʘ ʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʩʢʣʶʯʝʥʠʡ ʠʟ ʧʨʠʥʮʠʧʘ ʧʣʘʪʥʦ-

ʩʪʠ ʦʙʨʘʪʥʦʡ ʩʠʣʳ ʥʝ ʠʤʝʝʪ. 

ʇʦ ʟʘʢʦʥʫ ʦʪ ʫʧʣʘʪʳ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʧʦʣʥʦʩʪʴʶ ʦʩʚʦʙʦʞʜʘʶʪʩʷ:  

- ʟʘʧʦʚʝʜʥʠʢʠ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʢʠ, ʙʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ;  

- ʧʨʝʜʧʨʠʷʪʠʷ, ʛʨʘʞʜʘʥʝ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʨʦʤʳʩʣʘʤʠ ʚ ʤʝʩʪʘʭ ʧʨʦ-

ʞʠʚʘʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ʠ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʘ 

ʪʘʢʞʝ ʥʘʨʦʜʥʳʤʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʧʨʦʤʳʩʣʘʤʠ ʠ ʥʘʨʦʜʥʳʤʠ ʨʝʤʝʩʣʘʤʠ ʚ ʤʝʩʪʘʭ ʠʭ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʳʪʦʚʘʥʠʷ. 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝ ʧʨʦ-

ʚʝʜʝʥʘ, ʧʦ ʧʨʘʚʠʣʫ ʧ. 13 ʩʪ. 3 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʚʚʝʜʝʥʠʠ ʚ ʜʝʡʩʪʚʠʝ ɿʝʤʝʣʴʥʦʛʦ 

ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʣʠ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʥʦʨʤʘʪʠʚʥʘʷ ʮʝʥʘ ʟʝʤʣʠ. 

ʅʦʨʤʘʪʠʚʥʘʷ ʮʝʥʘ ʟʝʤʣʠ ʝʞʝʛʦʜʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ 

ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʟʝʤʝʣʴ ʨʘʟʣʠʯʥʦʛʦ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʤʫʶ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʩʦʩʪʘʚʝ 

ʛʨʫʧʧʳ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʦʜʥʫ ʦʮʝʥʦʯʥʫʶ ʟʦʥʫ. 

ʆʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ (ʘʜʤʠʥʠʩʪʨʘʮʠʠ) ʤʦʛʫʪ ʩʚʦʠʤʠ ʨʝʰʝʥʠʷʤʠ ʧʦʚʳ-

ʰʘʪʴ ʠʣʠ ʧʦʥʠʞʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʫʙʲʝʢʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʥʦʨʤʘʪʠʚʥʫʶ ʮʝʥʫ ʟʝʤʣʠ, ʥʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 25%. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʦʨʤʘʪʠʚʥʘʷ ʮʝʥʘ ʟʝʤ-

ʣʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 75% ʫʨʦʚʥʷ ʨʳʥʦʯʥʦʡ ʮʝʥʳ ʥʘ ʪʠʧʠʯʥʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʈʘʟʤʝʨ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʛʦʚʦʨʦʤ ʘʨʝʥʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 614 ɻʂ 

ʈʌ ʠ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʇʨʘʢʪʠʢʘ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʧʦʨʘʜʠʯʝʩʢʠʝ, ʙʝʩʩʠʩʪʝʤʥʳʝ, ʯʘʩʪʥʳʝ ʠ 

ʣʦʢʘʣʴʥʳʝ ʟʝʤʝʣʴʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝ ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ. ʋʧʨʘʚʣʷʪʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ, ʧʣʦʜʦʨʦʜʠʝʤ ʟʝʤʣʠ 

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʦʟʜʘʥʠʷ ʯʝʪʢʦ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʈʦʩʩʠʠ ʥʘ ʧʦʨʦʛʝ XXI ʚʝʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʥʷʪʠʝ ʜʦʣ-

ʛʦʩʨʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʟʝʤʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʣʝʚʳʭ ʚʦʜʦʪʦʢʦʚ, ʚ ʚʝʨʭʦʚʴʷʭ 

ɹʝʟʝʥʛʠʡʩʢʦʛʦ ʫʱʝʣʴʷ ʚʳʰʝ ʩ.ʧ. ɹʝʟʝʥʛʠ. ɺ ʨʘʙʦʪʝ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʣʝʚʳʭ ʚʦʜʦʪʦʢʦʚ (41) ʚʳʰʝ ʩ.ʧ. ɹʝʟʝʥʛʠ, ʚʦʜʦʩʙʦʨʥʘʷ 

ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʝʪ ʙʦʣʝʝ 325 ʢʤ
2
 ʚʳʩʦʢʦʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɹʝʟʝʥʛʠʡʩʢʦʛʦ ʫʱʝ-

ʣʴʷ, ʩʝʣʝʚʳʝ ʚʳʥʦʩʳ ʢʦʪʦʨʳʭ ʨʝʛʫʣʷʨʥʦ ʟʘʚʘʣʠʚʘʶʪ ʛʨʫʥʪʦʚʫʶ ʘʚʪʦʜʦʨʦʛʫ ʚʝʜʫʱʫʶ ʚ 

ʘʣʴʧʣʘʛʝʨʴ çɹʝʟʝʥʛʠè ʠ ʩʝʣʴʭʦʟʫʛʦʜʴʷ.  

ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʥʝʝ ʩʦʰʝʜʰʠʭ 

ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ 2011, 2012, 2015 ʠ 2017ʛʛ. ʧʦ ʨʫʯʴʷʤ ɾʳʨʯʳ-ʩʫʫ, ʋʨʝʣʴ-ʩʫʫ ʠ ɹʝʢʢʘʤ-ʩʫʫ 

ʠ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩ ʜʘʥʥʳʤʠ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʩʦʰʝʜʰʠʭ 9.07.2020 ʛ ʧʦ 

ʪʝʤ ʞʝ ʨʫʯʴʷʤ. ʆʧʨʝʜʝʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʘʢʪʠʚʠʟʘʮʠʠ ʩʝʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʠ 

ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʪʠʚʦʩʝʣʝʚʦʡ ʟʘʱʠʪʝ ʘʚʪʦʜʦʨʦʛʠ, ʚʝʜʫʱʝʡ ʚ ʘʣʴʧʣʘʛʝʨʴ çɹʝʟʝʥ-

ʛʠè.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʝʚʦʡ ʧʦʪʦʢ; ʤʘʢʩʠʤʘʣʴʥʳʡ ʝʜʠʥʦʚʨʝʤʝʥʥʳʡ ʨʘʩʭʦʜ; ʦʙʲʝʤ ʩʝ-

ʣʝʚʦʡ ʤʘʩʩʳ; ʩʢʦʨʦʩʪʴ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ. 
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Annotation. The aim of this work is to study mudflow streams in the upper reaches of the 

Bezengi gorge above the village. Bezengi. The paper describes the study area with the determi-

nation of the total number of mudflow streams (41) above the village. Bezengi, the drainage area 

of which occupies more than 325 km2 of the high-mountainous area of the Bezengi gorge, mud-

flows of which regularly fill up the dirt road leading to the Bezengi alpine camp and farmland. 
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The paper presents the results of field research data of previously descended mudflows in 

2011, 2012, 2015 and 2017. along the Zhyrchy-Suu, Urel-Suu and Bekkam-Suu streams and a 

comparative characteristic with the data of mudflows that descended on July 9, 2020 along the 

same streams. The tendency of activation of mudflow processes in this area is determined and 

recommendations are given for anti-mudflow protection of the road leading to the Bezengi al-

pine camp. 

Key words: mudflow; maximum one-time consumption; mudflow volume; mudflow speed. 

 

 

ɺʚʝʜʝʥʠʝ. ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʝʣʝʚʳʝ ʚʦʜʦʪʦʢʠ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʏʝʨʝʢ ɹʝʟʝʥʛʠʡʩʢʠʡ 

ʚʳʰʝ ʩ. ɹʝʟʝʥʛʠ. ɺ ʚʝʨʭʦʚʴʷʭ ɹʝʟʝʥʛʠʡʩʢʦʛʦ ʫʱʝʣʴʷ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 41 ʩʝʣʝʚʦʡ ʚʦʜʦʪʦʢ 

ʦʙʱʝʡ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 325 ʢʤ
2
. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦʜʦʪʦʢʠ ʩ ʥʘʠ-

ʙʦʣʝʝ ʯʘʩʪʳʤʠ ʩʝʣʝʧʨʦʷʚʣʝʥʠʷʤʠ [1]. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʠ ʦʧʘʩʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʚʦʜʦ-

ʪʦʢʠ, ʩʝʣʝʚʳʝ ʚʳʥʦʩʳ ʢʦʪʦʨʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʚʘʣʠʚʘʶʪ ʘʚʪʦʜʦʨʦʛʫ, ʚʝʜʫʱʫʶ ʚ ʘʣʴʧʣʘ-

ʛʝʨʴ çɹʝʟʝʥʛʠè ʠ ʩʝʣʴʭʦʟʫʛʦʜʴʷ. 

 

ˉ  ̄

ʇʇ 

ʅʘʟʚʘʥʠʝ 

ʚʦʜʦʪʦʢʘ 

 ̄

ʙʘʩʩʝʡʥʘ 

ʧʦ ʂʘʜʘ-

ʩʪʨʫ 

ʆʙʲʸʤ  

ʤʘʢʩʠʤʘʣʴʥʦʛʦ  

ʝʜʠʥʦʚʨʝʤʝʥ-

ʥʦʛʦ ʚʳʥʦʩʘ, 

ʪʳʩ. ʤį 

ɼʘʪʘ ʩʭʦʜʘ ʩʝʣʝʚʦʛʦ 

ʧʦʪʦʢʘ ʛ.ʛ. 

ʊʠʧ 

ʩʝʣʷ 

ɼʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʩʚʝʜʝʥʠʷ 

 

1 ʨ. ʐʳʢʠ-ʩʫʫ 4-09 300 24.08.36, 12.07.95, 

22.05.2014 

ɻʂ ʋʛʨʦʟʘ ʘʚʪʦʜʦ-

ʨʦʛʝ, ʤʦʩʪʫ, 

ʧʦʛʨʘʥʟʘʩʪʘʚʝ 

2 ʨ. ɸʢʢʫ-ʩʫʫ 4-10 20 7.07.63, 5.08.67,12.07.95 ɺʂ ʋʛʨʦʟʘ ʘʚʪʦʜʦ-

ʨʦʛʝ, ʃʕʇ, ʩʝʣʴ-

ʭʦʟʫʛʦʜʴʷʤ 

3 ʨ. ɹʝʢʢʘʤ-ʩʫʫ 4-11 10 07.07.1963,05.08.1967,  

1977, 

19.07.1983, 1986, 1987, 

12.07.1995,29.07.2012, 

09.08.2017, 09.07.2020 

ɺʂ, 

ɻʂ 

ʋʛʨʦʟʘ ʘʚʪʦʜʦ-

ʨʦʛʝ 

4 ʨ. ʋʨʝʣʴ-ʩʫʫ  4-12 10 05.08.1967,05.07.1975, 

11.08.1977,19.07.1983, 

10.08.1986,1987,12.07.1995, 

29.07.2012, 01.08.2015, 

09.07.2020 

ɺʂ, 

ɻʂ 

ʋʛʨʦʟʘ ʘʚʪʦʜʦ-

ʨʦʛʝ, ʃʕʇ, 

ʩʝʣʴʭʦʟʫʛʦʜʴʷʤ 

5 ʨ. ʂʠʷʤʘ ʏʫʯ-

ʭʫʨ 

4-13 50 1937, 1940, 1953, 4.08.66, 

5.08.67, 5.07.75, 11.08.77, 

22.08.79, 29.07.80, 3.07.81, 

19.07.82,19.07.83, 22.07.85, 

11.08.86, 10.06.87, 5.06.88, 

1.08.89, 23.07.90, 12.07.95, 

09.07.2020 

ɺʂ  

ʋʛʨʦʟʘ ʟʘʧʨʫʜʳ 

ʨ.ʏʝʨʝʢ-

ɹʝʟʝʥʛʠʡʩʢʠʡ 

6 ʨ. ʄʠʞʠʨʛʠ 

 

 

4-16 100 1937,1940,1953,1963, 1966, 

1967, 1975, 1977, 1979, 

1980, 1981, 

1982,09.07.2020, 21.08.2020 

ɺʂ ʋʛʨʦʟʘ ʘʚʪʦʜʦ-

ʨʦʛʝ, ʩʪʨʦʝʥʠʷʤ 

ʘ/ʣ çɹʝʟʝʥʛʠè 

 

7 

 

ʨ. ɾʳʨʯʳ-ʩʫʫ 

(ʅʘʨʘʪʣʳ) 

 

4-18 

 

300 

1937, 1940, 1953, 1966, 

1967, 1975, 1977, 1983, 

1987, 1989, 2011, 2012, 

2013, 2014, 2015, 2016, 

2017,05.08.2018, 

08.08.2018,24.08.2019, 

09.07.2020 

ɻʂ 

 

ʋʛʨʦʟʘ ʘʚʪʦʜʦ-

ʨʦʛʝ, ʃʕʇ 
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ˉ  ̄

ʇʇ 

ʅʘʟʚʘʥʠʝ 

ʚʦʜʦʪʦʢʘ 

 ̄

ʙʘʩʩʝʡʥʘ 

ʧʦ ʂʘʜʘ-

ʩʪʨʫ 

ʆʙʲʸʤ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʝʜʠʥʦʚʨʝʤʝʥ-

ʥʦʛʦ ʚʳʥʦʩʘ, 

ʪʳʩ. ʤį 

ɼʘʪʘ ʩʭʦʜʘ ʩʝʣʝʚʦʛʦ 

ʧʦʪʦʢʘ ʛ.ʛ. 

ʊʠʧ 

ʩʝʣʷ 

ɼʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʩʚʝʜʝʥʠʷ 

 

8 ʨ. ɻʘʨʘ-ʩʫʫ 

(ʨ. ɾʠʨʠʰʢʠ-

ʩʫʫ)   

4-19 1000 2.10.1937, 1940, 1953, 

4.08.1966, 5.08.1967, 

07.1975, 11.08.1977, 

19.07.1983, 26.06.2019, 

09.07.2020 

ɻʂ ʋʛʨʦʟʘ ʟʘʧʨʫʜʳ 

ʨ.ʏʝʨʝʢ-

ɹʝʟʝʥʛʠʡʩʢʠʡ  

9 ʐʢʠʪ-ʩʫʫ 4-20 100 1953, 5.08.67, 19.07.83 ɻʂ  

10 ɼʫʤʘʣʘ 4-21 1000 20.07.09, 1937- 40, 

1953, 5.07.67, 3.07.83 

ɻʂ, 

ɺʂ 

ʋʛʨʦʟʘ ʩʝʣʴʭʦ-

ʟʫʛʦʜʴʷʤ 

11 ʋʜʫʨ-ʩʫʫ 4-22 50 1926, 1953, 5.08.67, 1977, 

19.07.83, 1987 

ɻʂ ʋʛʨʦʟʘ ʩʝʣʴʭʦ-

ʟʫʛʦʜʴʷʤ 

 

ʄʦʥʠʪʦʨʠʥʛ ʩʝʣʝʧʨʦʷʚʣʝʥʠʡ ʚ ɹʝʟʝʥʛʠʡʩʢʦʤ ʫʱʝʣʴʝ ʧʨʦʚʦʜʠʪʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʆʪ-

ʜʝʣʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʌɻɹʋ çɺʳʩʦʢʦʛʦʨʥʳʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè ʩ 

2011 ʛ. [2, 3]. 

16 ʠʶʣʷ 2011 ʛʦʜʘ ʧʦ ʨʫʩʣʫ ʨʫʯʴʷ ɾʳʨʯʳ-ʩʫʫ (ʅʘʨʘʪʣʳ) ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʭʦʜ 

ʤʦʱʥʦʛʦ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ, ʛʨʷʟʝʢʘʤʝʥʥʳʝ ʤʘʩʩʳ ʢʦʪʦʨʦʛʦ ʟʘʚʘʣʠʣʠ ʘʚʪʦʜʦʨʦʛʫ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ~ 110 ʤ ʚ 4 ʢʤ ʥʠʞʝ ʘ/ʣ çɹʝʟʝʥʛʠè. ʄʦʱʥʦʩʪʴ ʩʝʣʝʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʡʦʥʝ ʘʚʪʦʜʦ-

ʨʦʛʠ ʙʳʣʘ ʦʪ 0,5 ʧʦ ʢʨʘʷʤ ʜʦ 2,5 ʤ ʚ ʩʨʝʜʥʝʡ ʝʝ ʯʘʩʪʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʝʜʠʥʦʚʨʝʤʝʥʥʳʡ 

ʨʘʩʭʦʜ ʩʝʣʝʚʦʛʦ ʚʘʣʘ ʚ ʩʪʚʦʨʝ ʨʫʩʣʘ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʢʦʨʦʩʪʠ 

ʧʦʪʦʢʘ ɡ=5 ʤ/ʩ ʠ ʧʣʦʱʘʜʠ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ F=14 ʤ
2
, ʩʦʩʪʘʚʠʣ 70 ʤ

3
/ʩ. ʆʙʱʠʡ ʦʙʲʝʤ ʩʝʣʝ-

ʚʦʛʦ ʚʳʥʦʩʘ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 40 ʪʳʩ.ʤ
3
 [4, 5].  

ɺ 2012 ʛʦʜʫ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʭʦʜ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʧʦ ʨʫʩʣʫ ʨʫʯʴʷ ʋʨʝʣʴ-ʩʫʫ ʩ ʟʘ-

ʚʘʣʦʤ ʛʨʫʥʪʦʚʦʡ ʜʦʨʦʛʠ ʢ ʘʣʴʧʣʘʛʝʨʶ çɹʝʟʝʥʛʠè ʠ ʩʝʥʦʢʦʩʥʳʭ ʫʛʦʜʠʡ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. 

ɺ 2015 ʛʦʜʫ ʧʦ ʨʫʩʣʫ ʨʫʯʴʷ ʋʨʝʣʴ-ʩʫʫ ʩʦʰʝʣ ʝʱʝ ʦʜʠʥ ʩʝʣʝʚʦʡ ʧʦʪʦʢ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʪʦ-

ʨʦʛʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʦʪ ʩʝʣʴ ʙʳʣ ʩʘʤʳʤ ʤʦʱʥʳʤ ʩʝʣʝʚʳʤ ʧʦʪʦʢʦʤ (ʧʦ ʩʣʦʚʘʤ ʤʝʩʪʥʳʭ 

ʞʠʪʝʣʝʡ) ʟʘ ʧʝʨʠʦʜ ʩ 1960 ʧʦ 2015 ʛ. ɺʳʩʦʪʘ ʩʝʣʝʚʦʛʦ ʚʘʣʘ ʚ 2015 ʛʦʜʫ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ 

ʙʝʨʝʛʦʚʳʤ ʤʝʪʢʘʤ, ʩʦʩʪʘʚʣʷʣʘ ~ 2,0-2,1 ʤ. ʇʣʦʱʘʜʴ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʘ 

ʪʨʘʥʟʠʪʥʦʤ ʫʯʘʩʪʢʝ ʨʫʩʣʘ ʚ ʚʠʜʝ ʬʦʨʤʳ ʪʨʘʧʝʮʠʠ ʩ ʚʝʨʭʥʠʤ ʦʩʥʦʚʘʥʠʝʤ 6 ʤ ʠ ʥʠʞʥʠʤ 

3 ʤ ʧʨʠ ʚʳʩʦʪʝ ʚʘʣʘ 2 ʤ, ʨʘʚʥʷʣʘʩʴ 9 ʤ
2
. ʉʢʦʨʦʩʪʴ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʛʘʙʘ-

ʨʠʪʥʳʤ ʨʘʟʤʝʨʘʤ ʢʨʫʧʥʳʭ ʚʘʣʫʥʦʚ ʚ ʨʫʩʣʝ, ʨʘʚʥʷʣʘʩʴ 5,06 ʤ/ʩ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʝʜʠʥʦʚʨʝ-

ʤʝʥʥʳʡ ʨʘʩʭʦʜ ʩʝʣʝʚʦʛʦ ʚʘʣʘ, ʚʳʯʠʩʣʝʥʥʳʡ ʧʦ ʨʘʩʩʯʠʪʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʠ ʧʣʦʱʘʜʠ 

ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ, ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 45,5 ʤ
3
/c, ʘ ʦʙʱʠʡ ʦʙʲʝʤ ʦʪʣʦʞʠʚʰʝʛʦʩʷ ʛʨʫʥʪʦʚʦ-

ʢʘʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʠʣ 17,1 ʪʳʩ. ʤ
3 
[6].  

9 ʘʚʛʫʩʪʘ 2017 ʛ. ʩʝʣʝʚʦʡ ʧʦʪʦʢ, ʩʦʰʝʜʰʠʡ ʧʦ ʨʫʩʣʫ ʨʫʯʴʷ ɹʝʢʢʘʤ-ʩʫʫ, ʧʦʣʥʦʩʪʴʶ 

ʟʘʚʘʣʠʣ ʘʚʪʦʜʦʨʦʛʫ ʚ ʘʣʴʧʣʘʛʝʨʴ çɹʝʟʝʥʛʠè ʠ ʜʦʰʝʣ ʜʦ ʨ. ʏʝʨʝʢ ɹʝʟʝʥʛʠʡʩʢʠʡ. ɺʳʩʦʪʘ ʩʝ-

ʣʝʚʦʛʦ ʚʘʣʘ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʙʝʨʝʛʦʚʳʤ ʤʝʪʢʘʤ, ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʜʦʩʪʠʛʘʣʘ 4-5 ʤ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʪʨʘʥʟʠʪʥʦʤ ʫʯʘʩʪʢʝ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ 

5 ʨʘʟʥʳʤ ʬʦʨʤʫʣʘʤ ʩʦʩʪʘʚʠʣʘ 4.6 ʤ/ʩ. ɸ ʩʢʦʨʦʩʪʴ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʚʠ-

ʜʝʦʟʘʧʠʩʠ ʨʘʚʥʘ 4.3 ʤ/ʩ [7].   

ʈʝʟʫʣʴʪʘʪʳ. 9 ʠʶʣʷ 2020 ʛʦʜʘ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʭʦʜʳ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʚ ʚʝʨ-

ʭʦʚʴʷʭ ɹʝʟʝʥʛʠʡʩʢʦʛʦ ʫʱʝʣʴʷ ʧʦ ʩʝʤʠ ʚʦʜʦʪʦʢʘʤ, ʰʝʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ ʩ ʚʳ-

ʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʩʝʣʝʧʨʦʷʚʣʝʥʠʷ. ʉʝʣʝʚʳʝ ʧʦʪʦʢʠ ʩʦʰʣʠ ʧʦ ʨʫʩʣʘʤ ʚʦʜʦʪʦʢʦʚ: ɾʳʨʯʳ-ʩʫʫ 

(ʅʘʨʘʪʣʳ), ɹʝʢʢʘʤ-ʩʫʫ, ʋʨʝʣʴ-ʩʫʫ, ʄʠʞʠʨʛʠ, ɻʘʨʘ-ʩʫʫ (ɾʠʨʠʰʢʠ-ʩʫʫ), ʂʠʷʤʘ ʏʫʯʭʫʨ ʠ 

ʋʣʣʫ ʅʘʨʘʪʣʳ. ʉʝʣʝʚʳʝ ʧʦʪʦʢʠ ʙʳʣʠ ʩʧʨʦʚʦʮʠʨʦʚʘʥʳ ʣʠʚʥʝʚʳʤʠ ʦʩʘʜʢʘʤʠ, ʧʨʦʰʝʜʰʠʤʠ 

ʥʘʢʘʥʫʥʝ, ʧʦʩʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʟʘʩʫʰʣʠʚʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʦʜʦʣʞʘʚʰʝʛʦʩʷ ʙʦʣʴʰʝ ʤʝʩʷ-

ʮʘ. ʇʦ ʜʘʥʥʳʤ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʀʥʩʪʠʪʫʪʦʤ ʵʢʦʣʦʛʠʠ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠʤ. ɸ.ʂ. ʊʝʤ-

ʙʦʪʦʚʘ ʈɸʅ ʚ ʜʝʥʴ ʩʭʦʜʘ ʩʝʣʝʡ ʚ ɹʝʟʝʥʛʠʡʩʢʦʤ ʫʱʝʣʴʝ ʚʳʧʘʣʦ 13,46 ʤʤ ʦʩʘʜʢʦʚ. ʄʝʪʝʦ-

ʩʪʘʥʮʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 7 ʢʤ ʚʳʰʝ ʩ.ʧ. ɹʝʟʝʥʛʠ ʥʘ ʚʳʩʦʪʝ 1680 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 
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ʉʝʣʝʚʳʤʠ ʚʳʥʦʩʘʤʠ ʩ ʨʫʯʴʷ ɹʝʢʢʘʤ-ʩʫʫ ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ ʟʘʚʘʣʝʥʘ ʛʨʫʥʪʦʚʘʷ ʘʚʪʦ-

ʜʦʨʦʛʘ, ʚʝʜʫʱʘʷ ʚ ʘʣʴʧʣʘʛʝʨʴ çɹʝʟʝʥʛʠè. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʥʘʥʦʩʦʚ ʥʘ ʘʚʪʦʜʦʨʦʛʝ 

ʜʦʩʪʠʛʘʣʘ ʜʦ 0,4 ʤ. ʕʪʦ ʙʳʣʘ ʛʨʷʟʝʢʘʤʝʥʥʘʷ ʤʘʩʩʘ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʫʧʥʳʭ 

ʬʨʘʢʮʠʡ ʢʘʤʥʝʡ, ʨʘʟʤʝʨʘʤʠ 10-15 ʩʤ (ʨʠʩ. 1).  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʝʨʝʩʝʯʝʥʠʝ ʘʚʪʦʜʦʨʦʛʠ ʩ ʨʫʩʣʦʤ ʨ. ɹʝʢʘʤ-ʩʫʫ 

 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʧʦ ʤʦʱʥʦʩʪʠ, ʠʟ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ, ʷʚʣʷʝʪʩʷ ʩʝʣʝʚʦʡ ʧʦʪʦʢ 

ʩʦʰʝʜʰʠʡ ʧʦ ʨʫʩʣʫ ʨʫʯʴʷ ʋʨʝʣʴ-ʩʫʫ, ʢʦʪʦʨʳʡ ʟʘʚʘʣʠʣ ʘʚʪʦʜʦʨʦʛʫ ʚ ʜʚʫʭ ʤʝʩʪʘʭ. ʅʘʪʫʨʥʳʝ 

ʧʦʣʝʚʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʨʫʩʣʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʠʧ ʩʝʣʷ, ʩʦʰʝʜʰʝʛʦ ʧʦ ʨʫʯʴʶ ʋʨʝʣʴ-ʩʫʫ 

9.07.2020 ʛ. ʙʳʣ ʜʦʞʜʝʚʦʡ, ʘ ʧʦ ʚʠʜʫ ʛʨʷʟʝʢʘʤʝʥʥʳʡ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʫʧʥʦʛʦ 

ʨʳʭʣʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɻʨʫʥʪʦʚʘʷ ʜʦʨʦʛʘ, ʚʝʜʫʱʘʷ ʢ ʘʣʴʧʣʘʛʝʨʶ çɹʝʟʝʥʛʠè, ʙʳʣʘ ʚ 

ʜʚʫʭ ʤʝʩʪʘʭ ʧʦʣʥʦʩʪʴʶ ʟʘʚʘʣʝʥʘ ʩʝʣʝʚʳʤʠ ʤʘʩʩʘʤʠ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,3 ʜʦ 0,7 ʤ. ʉʭʦʜ ʩʝʣʷ 

ʙʳʣ ʙʳʩʪʨʦʪʝʯʥʳʤ ʠ ʧʨʦʜʦʣʞʘʣʩʷ, ʧʦ ʩʣʦʚʘʤ ʦʯʝʚʠʜʮʝʚ (ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ) ʦʢʦʣʦ 10 ʤʠʥʫʪ 

(ʨʠʩ. 2). 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʈʘʩʯʠʩʪʢʘ ʘʚʪʦʜʦʨʦʛʠ ʦʪ ʛʨʷʟʝʢʘʤʝʥʥʳʭ ʤʘʩʩ, ʚʳʥʝʩʝʥʥʳʭ ʩ ʨ. ʋʨʝʣʴ-ʩʫʫ 
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ʅʘ ʧʦʚʦʨʦʪʥʦʤ ʫʯʘʩʪʢʝ ʨʫʩʣʘ, ʚ 90 ʤ ʚʳʰʝ ʛʨʫʥʪʦʚʦʡ ʘʚʪʦʜʦʨʦʛʠ ʯʘʩʪʴ ʩʝʣʝʚʦʛʦ ʧʦ-

ʪʦʢʘ ʚʳʧʣʝʩʥʫʣʘʩʴ ʚ ʧʨʘʚʫʶ ʩʪʦʨʦʥʫ. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʫʢʣʦʥʦʚ ʤʝʩʪʥʦ-

ʩʪʠ ʩʝʣʝʚʦʡ ʧʦʪʦʢ ʧʦʪʝʨʷʚ ʩʚʦʶ ʵʥʝʨʛʠʶ, ʦʩʪʘʥʦʚʠʣʩʷ, ʟʘʚʘʣʠʚ ʩʝʥʦʢʦʩʥʳʝ ʫʛʦʜʴʷ ʠ ʛʨʫʥ-

ʪʦʚʫʶ ʘʚʪʦʜʦʨʦʛʫ ʛʨʷʟʝʢʘʤʝʥʥʳʤʠ ʤʘʩʩʘʤʠ, ʘ ʚʦʜʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʝʣʷ ʩ ʤʝʣʢʠʤʠ ʚʟʚʝ-

ʰʝʥʥʳʤʠ ʛʨʫʥʪʦʚʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʨʘʟʣʠʚʘʷʩʴ ʥʠʞʝ ʧʦ ʩʢʣʦʥʫ, ʜʦʰʣʘ ʜʦ ʨ. ʏʝʨʝʢ ɹʝʟʝʥ-

ʛʠʡʩʢʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʯʘʩʪʴ ʩʝʥʦʢʦʩʥʳʭ ʫʛʦʜʠʡ ʚʳʰʝ ʠ ʥʠʞʝ ʛʨʫʥʪʦʚʦʡ ʘʚʪʦʜʦʨʦʛʠ 

ʧʨʠʰʣʘ ʚ ʥʝʛʦʜʥʦʩʪʴ. ɺʪʦʨʦʡ ʟʘʚʘʣ ʧʦʣʦʪʥʘ ʛʨʫʥʪʦʚʦʡ ʜʦʨʦʛʠ, ʤʦʱʥʦʩʪʴʶ ʜʦ 0,5 ʤ, ʧʨʦ-

ʠʟʦʰʝʣ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʜʦʨʦʛʠ ʩ ʨʫʩʣʦʤ ʨʫʯʴʷ (ʨʠʩ. 3).  

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʆʪʣʦʞʝʥʠʷ ʢʨʫʧʥʳʭ ʚʘʣʫʥʦʚ ʚ ʨʫʩʣʝ ʨ. ʋʨʝʣʴ-ʩʫʫ ʥʠʞʝ ʘʚʪʦʜʦʨʦʛʠ 

 

ʅʠʞʝ ʫʯʘʩʪʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʜʦʨʦʛʦʡ ʯʘʩʪʴ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʚʳʧʣʝʩʥʫʣʘʩʴ ʠʟ ʨʫʩʣʘ ʚ 

ʧʨʘʚʫʶ ʩʪʦʨʦʥʫ, ʠ ʟʘʚʘʣʠʣʘ ʩʝʥʦʢʦʩʥʳʝ ʫʛʦʜʴʷ ʠ ʦʧʦʨʫ ʣʠʥʠʠ ʃʕʇ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʘʣʴʧʣʘʛʝʨʴ çɹʝʟʝʥʛʠè. ʆʧʝʨʘʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʘʣʴʧʣʘʛʝʨʷ 

çɹʝʟʝʥʛʠè ʧʦʟʚʦʣʠʣʠ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʨʘʩʯʠʩʪʠʪʴ ʧʦʣʦʪʥʦ ʛʨʫʥʪʦʚʦʡ ʜʦʨʦʛʠ ʥʘ ʦʙʦʠʭ 

ʫʯʘʩʪʢʘʭ ʠ ʦʪʢʨʳʪʴ ʘʚʪʦʤʦʙʠʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʥʝʡ.  

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʫʩʣʘ ʩʝʣʝʚʦʡ ʧʦʪʦʢ ʨʘʟʜʝʣʠʣʩʷ ʝʱʝ ʥʘ 3 ʨʫʢʘʚʘ. ɼʚʘ ʨʫʢʘʚʘ ʩʝʣʝʚʦ-

ʛʦ ʧʦʪʦʢʘ, ʢʘʢ ʠ ʚʳʰʝ ʦʧʠʩʘʥʥʳʝ, ʚʳʧʣʝʩʥʫʣʠʩʴ ʪʘʢ ʞʝ ʚ ʧʨʘʚʫʶ ʩʪʦʨʦʥʫ ʦʪ ʨʫʩʣʘ ʠ, ʧʦ-

ʪʝʨʷʚ ʩʢʦʨʦʩʪʴ, ʦʪʣʦʞʠʣʠʩʴ ʥʘ ʩʝʥʦʢʦʩʥʳʭ ʫʛʦʜʴʷʭ. ʆʩʥʦʚʥʘʷ ʞʝ ʤʘʩʩʘ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ 

ʧʦ ʨʫʩʣʫ ʨʫʯʴʷ ʋʨʝʣʴ-ʩʫʫ ʜʦʰʣʘ ʜʦ ʨ. ʏʝʨʝʢ ɹʝʟʝʥʛʠʡʩʢʠʡ ʠ ʦʪʣʦʞʠʣʘʩʴ ʥʠʞʝ ʧʦ ʪʝʯʝ-

ʥʠʶ. ʅʘ ʪʨʘʥʟʠʪʥʦʤ ʫʯʘʩʪʢʝ ʨʫʩʣʘ ʋʨʝʣʴ-ʩʫʫ, ʚʳʰʝ ʠ ʥʠʞʝ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʘʚʪʦʜʦʨʦʛʦʡ, 

ʦʩʦʙʝʥʥʦ ʥʘ ʧʦʚʦʨʦʪʥʳʭ ʫʯʘʩʪʢʘʭ, ʠʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʝʣʝʚʳʭ ʤʘʩʩ ʚ 

ʚʠʜʝ ʚʘʣʘ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʙʦʣʴʰʠʭ ʚʘʣʫʥʦʚ. ʈʘʟʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʚʘʣʫʥʦʚ ʜʦʩʪʠʛʘʶʪ ʜʣʠʥʳ 

2,6 ʤ, ʰʠʨʠʥʳ 1,2 ʤ, ʚʳʩʦʪʳ 1,5 ʤ. 

 ʉʢʦʨʦʩʪʴ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ n, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʛʘʙʘʨʠʪʥʳʤ ʨʘʟʤʝʨʘʤ ʪʘʢʠʭ ʢʨʫʧʥʳʭ 

ʚʘʣʫʥʦʚ (ʫʩʣʦʚʥʳʤ ʜʠʘʤʝʪʨʦʤ ~1,6 ʤ) ʚ ʨʫʩʣʝ ʠ ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʬʦʨʤʫʣʝ ʙʫʜʝʪ ʨʘʚʥʦʡ 

[8-10]:  

da=n  (1) 

ʛʜʝ      ʘ ï ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʨʘʚʥʳʡ 3,5-4,5; 

  d ï ʫʩʣʦʚʥʳʡ ʜʠʘʤʝʪʨ ʚʘʣʫʥʘ, ʚ ʤ.  

 ʤ/ʩ06.56.14 ==n  
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 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʰʝʜʰʝʛʦ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʚ ʨʫʩʣʝ ʨʫʯʴʷ 

ʋʨʝʣʴ-ʩʫʫ, ʚʳʰʝ ʧʝʨʝʩʝʯʝʥʠʷ ʨʫʩʣʘ ʩ ʜʦʨʦʛʦʡ, ʙʳʣ ʚʳʙʨʘʥ ʫʯʘʩʪʦʢ ʩʝʯʝʥʠʝʤ ʬʦʨʤʳ ʚ ʚʠ-

ʜʝ ʪʨʘʧʝʮʠʠ ʩ ʨʘʟʤʝʨʘʤʠ 3,5 ʤ ʧʦ ʥʠʟʫ, ʠ 7,5 ʤ ʧʦ ʚʝʨʭʫ. ɺʳʩʦʪʘ ʩʝʣʝʚʦʛʦ ʚʘʣʘ, ʦʧʨʝʜʝ-

ʣʝʥʥʘʷ ʧʦ ʙʝʨʝʛʦʚʳʤ ʤʝʪʢʘʤ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ, ʨʘʚʥʷʣʘʩʴ 3,4 ʤ. ʇʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʜʘʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʨʘʚʥʘ 7,18=w  ʤ
2
 (ʨʠʩ. 4).  

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʋʯʘʩʪʦʢ ʧʝʨʝʩʝʯʝʥʠʷ ʨʫʩʣʘ ʨʫʯʴʷ ʋʨʝʣʴ-ʩʫʫ ʩ ʛʨʫʥʪʦʚʦʡ ʜʦʨʦʛʦʡ 

 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʝʜʠʥʦʚʨʝʤʝʥʥʳʡ ʨʘʩʭʦʜ ʩʝʣʝʚʦʛʦ ʚʘʣʘ maxQ , ʚʳʯʠʩʣʝʥʥʳʡ ʧʦ ʨʘʩ-

ʩʯʠʪʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ 06,5=n  ʤ/ʩ ʠ ʧʣʦʱʘʜʠ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ 7,18=w  ʤ
2
, ʩʦʩʪʘʚʠʣ 

94,6 ʤ
3
/c.  

wn³=maxQ  (2) 

6,947,1806,5max =³=Q  ʤ
3
/ʩ 

ʇʣʦʱʘʜʴ ʩʝʯʝʥʠʷ wʩʨ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ ʧʦʪʦʢʘ ʚ ʨʫʩʣʝ ʩʨh  ~ 1,7 ʤ, 

ʰʠʨʠʥʝ ʧʦ ʚʝʨʭʫ ~ 5,5 ʤ, ʧʦ ʥʠʟʫ 3,5 ʤ ʨʘʚʥʘ 7,65 ʤ
2
. ʉʨʝʜʥʠʡ ʞʝ ʝʜʠʥʦʚʨʝʤʝʥʥʳʡ ʨʘʩʭʦʜ 

ʩʨQ , ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʩʢʦʨʦʩʪʠ 5,06 ʤ/ʩ ʠ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʨʫʩʣʘ ʙʫʜʝʪ 38,7 ʤ
3
/ʩ. 

nw ³= ʩʨQʩʨ  (3) 

7,3806,565,7ʩʨ =³=Q  ʤ
3
/ʩ 

ʆʙʱʠʡ ʦʙʲʝʤ W  ʚʳʥʝʩʝʥʥʦʛʦ ʧʦ ʨʫʩʣʫ ʠ ʦʪʣʦʞʠʚʰʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ, ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʦ ʩʨʝʜʥʝʤʫ ʨʘʩʭʦʜʫ ʩʨQ  ʠ ʧʨʠʤʝʨʥʦʤʫ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʝʣʷ t ʨʘʚʥʦʡ ~ 10 ʤʠʥʫʪ 

(600c), ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 23,2 ʪʳʩ.ʤ
3
. 

tQW ³= ʩʨ      (4) 

23220600,738 =³=W  ʤ
3
  

ʉʝʣʝʚʦʡ ʧʦʪʦʢ, ʩʦʰʝʜʰʠʡ 9.07.2020 ʛ. ʧʦ ʨʫʩʣʫ ʨ. ɾʳʨʯʳ-ʩʫʫ ʙʳʣ ʤʘʣʦʤʦʱʥʳʤ ʠ 

ʦʪʣʦʞʠʣʩʷ, ʚʳʧʣʝʩʥʫʚʰʠʩʴ ʚ ʧʨʘʚʫʶ ʩʪʦʨʦʥʫ ʦʪ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʥʝ ʜʦʭʦʜʷ ʜʦ ʘʚʪʦʜʦʨʦʛʠ. 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʰʝʜʰʠʭ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʛʨʫʥʪʦʚʦ-ʢʘʤʝʥʥʳʤʠ ʤʘʩʩʘʤʠ ʚ 

ʪʨʝʭ ʤʝʩʪʘʭ ʙʳʣʘ ʟʘʚʘʣʝʥʘ ʘʚʪʦʜʦʨʦʛʘ, ʚʝʜʫʱʘʷ ʚ ʘʣʴʧʣʘʛʝʨʴ çɹʝʟʝʥʛʠè ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʩʝʥʦʢʦʩʥʳʭ ʫʛʦʜʠʡ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. 
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ʉʝʣʝʚʦʡ ʧʦʪʦʢ, ʩʦʰʝʜʰʠʡ 9 ʠʶʣʷ 2020 ʛʦʜʘ ʧʦ ʨʫʯʴʶ ʋʨʝʣʴ-ʩʫʫ, ʦʢʘʟʘʣʩʷ ʩʘʤʳʤ 

ʤʦʱʥʳʤ ʩʝʣʝʤ ʟʘ ʚʩʝ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ, ʥʘʯʠʥʘʷ ʩ 60 ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ʆʙʲʝʤ 

ʚʳʥʝʩʝʥʥʦʛʦ ʩʝʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʥʘʯʝʥʠʷʤʠ ʩʝʣʷ 2015 ʛ. ʫʚʝʣʠʯʠʣʩʷ ʙʦ-

ʣʝʝ ʯʝʤ ʥʘ 35%. ʉʦʰʝʜʰʠʡ ʩʝʣʴ 2015 ʛʦʜʘ ʪʘʢ ʞʝ ʙʳʣ ʤʦʱʥʝʝ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʩʦʰʝʜʰʝʛʦ 

ʚ 2012 ʛ.  

ʊʘʢʠʝ ʞʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʥʘ ʜʨʫʛʠʭ ʩʝʣʝʥʦʩʥʳʭ ʨʫʩʣʘʭ ʚ ʚʝʨʭʦʚʴʷʭ ɹʝ-

ʟʝʥʛʠʡʩʢʦʛʦ ʫʱʝʣʴʷ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʦʩʣʝʜ-

ʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʜʝʪ ʘʢʪʠʚʠʟʘʮʠʷ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ɹʝʟʝʥʛʠʡʩʢʦʤ ʫʱʝʣʴʝ, ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʯʝʛʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʧʨʦʷʚʣʝʥʠʡ ʠ ʤʦʱʥʦʩʪʴ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ. ʇʨʠʥʠʤʘʷ ʚʦ 

ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʤʦʛʫʪ ʚʳʧʘʜʘʪʴ ʦʩʘʜʢʠ ʜʦ 105 ʤʤ/ʩʫʪ, ʤʦʞʥʦ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʚʦʜʦʪʦʢʘʤ ʤʦʛʫʪ ʩʭʦʜʠʪʴ ʙʦʣʝʝ 

ʤʦʱʥʳʝ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ ʩ ʙʦʣʴʰʝʡ ʧʦʨʘʞʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ [11]. 

ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʨʘʙʦʪʝ ʦʙʦʟʥʘʯʝʥʘ ʫʛʨʦʟʘ ʟʘʚʘʣʘ ʝʜʠʥʩʪʚʝʥʥʦʡ ʛʨʫʥʪʦʚʦʡ ʘʚʪʦʜʦʨʦ-

ʛʠ, ʚʝʜʫʱʝʡ ʚ ʘʣʴʧʣʘʛʝʨʴ çɹʝʟʝʥʛʠè ʠ ʫʱʝʨʙ ʥʘʥʦʩʠʤʳʡ ʩʝʣʴʭʦʟʫʛʦʜʠʷʤ.  

ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʛʨʦʟʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ɹʝʟʝʥʛʠʡʩʢʦʛʦ ʫʱʝʣʴʷ, ʘ ʪʘʢ ʞʝ ʧʨʠʝʟʞʘʶʱʠʭ 

ʚ ʘʣʴʧʣʘʛʝʨʴ çɹʝʟʝʥʛʠè ʪʫʨʠʩʪʦʚ ʠ ʘʣʴʧʠʥʠʩʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ: 

- ʨʝʛʫʣʷʨʥʘʷ ʦʯʠʩʪʢʘ ʨʫʩʣʘ ʚʦʜʦʪʦʢʘ ʚʳʰʝ ʠ ʥʠʞʝ ʘʚʪʦʜʦʨʦʛʠ ʦʪ ʢʨʫʧʥʳʭ ʢʘʤʥʝʡ ʠ 

ʚʘʣʫʥʦʚ. 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ ʟʥʘʢʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʱʠʪʦʚ, ʥʘ ʧʝʨʝʩʝʯʝʥʠ-

ʷʭ ʘʚʪʦʜʦʨʦʛʠ ʩ ʩʝʣʝʥʦʩʥʳʤʠ ʨʫʩʣʘʤʠ.   
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ʅʝʩʤʦʪʨʷ ʥʘ ʧʘʥʜʝʤʠʶ, ʨʳʥʦʢ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʦʭʨʘʥʷʝʪ ʚ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. ʆʙʲʝʤ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʚʠʜʫ 

ʜʝʷʪʝʣʴʥʦʩʪʠ çʉʪʨʦʠʪʝʣʴʩʪʚʦè, ʚ ʷʥʚʘʨʝ-ʘʚʛʫʩʪʝ 2020 ʛ. ʩʦʩʪʘʚʠʣ 14,1 ʤʣʨʜ ʨʫʙʣʝʡ, ʠʣʠ 

100,3% ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ ʧʝʨʠʦʜʫ 2019 ʛ.  

ɿʘ ʪʝʢʫʱʠʡ ʛʦʜ ʧʦʩʪʨʦʝʥʘ 1891 ʥʦʚʘʷ ʢʚʘʨʪʠʨʘ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 205,2 ʪʳʩ. ʢʚ. ʤʝʪ-

ʨʦʚ, ʯʪʦ ʥʘ 21,7 ʪʳʩ. ʢʚ. ʤʝʪʨʦʚ, ʠʣʠ ʥʘ 11,8% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʷʥʚʘʨʝ-ʘʚʛʫʩʪʝ 2019 ʛ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ.ʅʘʣʴʯʠʢʘ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ (ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ) ʨʘʡʦʥʳ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʦʤʫ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ: ʎʝʥʪʨ (ʚʢʣ. ʂʦʣʦʥʢʘ), ʉʪʨʝʣʢʘ (ʚʢʣ. ɸʵʨʦʧʦʨʪ, ɹʦʛʜʘʥʢʘ), ɸʣʝʢʩʘʥʜʨʦʚʢʘ 

(ʚʢʣ. ʀʩʢʦʞ), ɻʦʨʥʘʷ (ʚʢʣ. ɼʦʣʠʥʩʢ, 6-ʦʡ ʤʠʢʨʦʨʘʡʦʥ) ʠ ɺʦʣʴʥʳʡ ɸʫʣ (ʚʢʣ. ɼʫʙʢʠ).  

ɼʣʷ ʘʥʘʣʠʟʘ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʜʠʥʘʤʠʢʠ ʮʝʥ ʧʨʝʜʣʦʞʝʥʠʡ ʧʨʦʜʘʞʠ ʥʘ ʨʳʥʢʝ ʢʚʘʨʪʠʨ 

ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʦʪʦʙʨʘʥʳ ʜʦʩʪʫʧʥʳʝ ʦʙʲʷʚʣʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʧʨʦʜʘʞʠ ʚ ʜʘʥʥʦʤ 

ʩʝʛʤʝʥʪʝ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʠʩʘ (100%) ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘ-

ʪʝʣʴ ʟʘ 2014 ʛʦʜ (43 821 ʨʫʙ./ʢʚ.ʤ). ʈʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʥʘʙʣʶʜʘʝʤ ʥʝʙʦʣʴʰʦʡ ʧʣʘʚʥʳʡ ʨʦʩʪ ʮʝʥ. 
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ʊʘʙʣʠʮʘ 1ï ʂʨʘʪʢʦʩʨʦʯʥʘʷ ʜʠʥʘʤʠʢʘ ʩʨʝʜʥʠʭ ʮʝʥ ʧʨʝʜʣʦʞʝʥʠʡ ʧʨʦʜʘʞʠ ʥʘ ʨʳʥʢʝ ʢʚʘʨʪʠʨ, 

ʨʫʙ./ʢʚ.ʤ 

 
 ʉʝʥʪ.-ʦʢʪ. 

19 

ʅʦʷʙ.-ʜʝʢ. 

19 

ʗʥʚ.-ʬʝʚʨ. 

20 

ʄʘʨʪ-ʘʧʨ. 

20 

ʄʘʡ-ʠʶʥʴ 

20 

ʀʁ ʣʴ-ʘʚʛ. 

20 

ʉʨʝʜʥʷʷ 43 097 43 130 43 787 44 361 44 360 45 801 

ɼʠʥʘʤʠʢʘ 98% 98% 100% 101% 101% 105% 

 

ɼʘʥʥʳʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʮʝʥ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ 2020 ʛ. ʥʘ ʨʳʥʢʝ 

ʢʚʘʨʪʠʨ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. 

 
ʊʘʙʣʠʮʘ 2 ï ʎʝʥʦʚʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ ʢʚʘʨʪʠʨ, ʨʫʙ./ʢʚ.ʤ 
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ʢʚʘʨʪʠʨʳ 

ʆʙ-

ʱʘʷ 

ʩʨ. 

ʮʝʥʘ 

 

ɼʠʘʧʘ-

ʟʦʥ ʮʝʥ 

ʩʨ. 

ʮʝʥʘ 

ɼʠʘʧʘ-

ʟʦʥ ʮʝʥ 

ʩʨ. 

ʮʝʥʘ 

ɼʠʘʧʘ-

ʟʦʥ ʮʝʥ 

ʩʨ. 

ʮʝʥʘ 

ɼʠʘʧʘ-

ʟʦʥ ʮʝʥ 
ʩʨ. ʮʝʥʘ 

 

ʎʝʥʪʨ 
27 777 - 

74 468 
47 064 

27 692 - 

79 487 
47 766 

28 500 - 

79 365 
47 731 

31 851 - 

80 000 
49 529 

47 

620 

ʉʪʨʝʣʢʘ 
28 962 - 

56 000 
43 311 

27 272 - 

78 488 
44 692 

28 986 - 

62 000 
43 041 

31 250 - 

51 333 
42 479 

43 

777 

ɸʣʝʢʩʘʥ-

ʜʨʦʚʢʘ 

27 777 - 

51 612 
39 930 

27 884 - 

56 818 
40 044 

27 110 - 

55 555 
39 595 

36 250 - 

67 796 
42 837 

40 

113 

ɻʦʨʥʘʷ 
27 500 - 

78 571 
43 749 

27 205 - 

70 212 
46 398 

28 000 - 

80 555 
50 671 

31 048 - 

76 923 
50 878 

47 

043 

ɺʦʣʴʥʳʡ 

ɸʫʣ 

36 250 - 

57 500 
46 490 

31 132 - 

57 692 
41 878 

30 000 - 

59 285 
43 331 

36 283 - 

58 035 
47 159 

43 

006 

ɺʩʝʛʦ, 

ʨʫʙ./ʢʚ. ʤ 

27 500 - 

78 571 
44 675 

27 205 - 

79 487 
45 491 

27 110 - 

80 555 
47 142 

31 048 - 

80 000 
48 361 

45 

801 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, 

ʉʨʝʜʥʷʷ ʮʝʥʘ ʝʜʠʥʦʡ 1-ʢʦʤʥʘʪʥʦʡ ʢʚʘʨʪʠʨʳ ʩʦʩʪʘʚʠʣʘ 1 726 732 ʨʫʙ., ʤʠʥʠʤʘʣʴʥʘʷ 

ï 650 000 ʨʫʙ., ʤʘʢʩʠʤʘʣʴʥʘʷ ï 4 000 000 ʨʫʙ. 

ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ 1-ʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨ ʩʦʩʪʘʚʠʣʘ 39,2 ʢʚ. ʤ, ʤʠʥʠʤʘʣʴʥʘʷ ï 16 ʢʚ. ʤ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ï 73 ʢʚ. ʤ. 

ʉʨʝʜʥʷʷ ʮʝʥʘ 2-ʢʦʤʥʘʪʥʦʡ ʢʚʘʨʪʠʨʳ ʩʦʩʪʘʚʠʣʘ 2 514 649 ʨʫʙ., ʤʠʥʠʤʘʣʴʥʘʷ ï 

1 070 000 ʨʫʙ., ʤʘʢʩʠʤʘʣʴʥʘʷ ï 6 200 000 ʨʫʙ. 

ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ 2-ʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨ ʩʦʩʪʘʚʠʣʘ 56 ʢʚ. ʤ, ʤʠʥʠʤʘʣʴʥʘʷ ï 30 ʢʚ. ʤ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ï 116 ʢʚ. ʤ. 

ʉʨʝʜʥʷʷ ʮʝʥʘ 3-ʢʦʤʥʘʪʥʦʡ ʢʚʘʨʪʠʨʳ ʩʦʩʪʘʚʠʣʘ 3 797 097 ʨʫʙ., ʤʠʥʠʤʘʣʴʥʘʷ ï 

1 650 000 ʨʫʙ., ʤʘʢʩʠʤʘʣʴʥʘʷ ï 11 100 000 ʨʫʙ. 

ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ 3-ʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨ ʩʦʩʪʘʚʠʣʘ 81,2 ʢʚ. ʤ, ʤʠʥʠʤʘʣʴʥʘʷ ï 46 ʢʚ. ʤ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ï 206 ʢʚ. ʤ. 

ʉʨʝʜʥʷʷ ʮʝʥʘ ʤʥʦʛʦʢʦʤʥʘʪʥʦʡ ʢʚʘʨʪʠʨʳ ʩʦʩʪʘʚʠʣʘ 5 009 071 ʨʫʙ., ʤʠʥʠʤʘʣʴʥʘʷ ï 

2 500 000 ʨʫʙ., ʤʘʢʩʠʤʘʣʴʥʘʷ ï 12 000 000 ʨʫʙ. 

ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʤʥʦʛʦʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨ ʩʦʩʪʘʚʠʣʘ 104,9 ʢʚ. ʤ, ʤʠʥʠʤʘʣʴʥʘʷ ï 

59 ʢʚ. ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ï 193 ʢʚ. ʤ. 

ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʳʥʦʢ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʩʝʛʤʝʥʪʝ 

ʦʢʘʟʳʚʘʶʪ ʪʘʢʠʝ ʮʝʥʦʦʙʨʘʟʫʶʱʠʝ ʬʘʢʪʦʨʳ ʢʘʢ: 

1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʦʙʲʝʢʪ (ʩʪʘʪʫʩ ʥʘʩʝ-

ʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚ ʥʘʩʝʣʝʥʥʦʤ 
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ʧʫʥʢʪʝ ʠ ʧʨ.). ʊʫʪ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʝʩʪʠʞʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʨʘʡʦʥʳ ɻʦʨ-

ʥʘʷ ʠ ʎʝʥʪʨ. 

 2. ʃʦʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ (ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʚ ʧʨʝʜʝ-

ʣʘʭ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʙʣʠʟʦʩʪʴ ʢ ʦʩʪʘʥʦʚʢʘʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʥʘʣʠʯʠʝ ʦʛʦ-

ʨʦʞʝʥʥʦʡ ʧʨʠʜʦʤʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʣʠʯʠʝ ʧʘʨʢʦʚʢʠ ʫ ʜʦʤʘ, ʙʣʠʟʦʩʪʴ ʢ ʦʙʲʝʢʪʘʤ ʧʦʚʳ-

ʰʘʶʱʠʤ/ʧʦʥʠʞʘʶʱʠʤ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ, ʢʘʯʝʩʪʚʦ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ, ʥʘʣʠʯʠʝ ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ ʠ ʪ.ʜ.). ʅʘʧʨʠʤʝʨ, ʮʝʥʘ ʟʘ 1 ʢʚ.ʤʝʪʨ ʚʳʰʝ ʚ ʜʦʤʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʙʣʠʞʝ ʢ ʧʘʨʢʫ çʆʨʝʭʦʚʘʷ ʨʦʱʘè, ɼʂ ʇʨʦʬʩʦʶʟʦʚ, ʊʈʂ çɻʘʣʝʨʝʷè, ʊʎ çɺʝʩʪʝʨ-ʛʠʧʝʨè, ʥʘ 

ʧʨʦʩʧʝʢʪʘʭ: ʂʫʣʠʝʚʘ, ʃʝʥʠʥʘ ʠ ʐʦʛʝʥʮʫʢʦʚʘ.  

3. ʌʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ (ʦʙʱʘʷ ʧʣʦʱʘʜʴ, ʤʘʪʝʨʠʘʣ ʩʪʝʥ, ʵʪʘʞ ʨʘʩʧʦ-

ʣʦʞʝʥʠʷ, ʚʠʜʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʤʦʥʪʝ, ʪʠʧ ʦʪ-

ʜʝʣʢʠ, ʨʘʟʚʦʜʢʘ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʪʦʧʣʝʥʠʝ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʢʘʥʘʣʠʟʘʮʠʷ ʠ ʜʨ.). 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʇʦ-

ʵʪʦʤʫ ʜʘʞʝ ʧʨʠ ʧʦʣʥʦʤ ʩʭʦʜʩʪʚʝ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʮʝʥʳ ʥʘ ʢʚʘʨʪʠʨʳ ʚ ʎʝʥʪʨʝ ʠ ʥʘ 

ʀʩʢʦʞʝ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ.  

ʊʘʢʞʝ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʮʝʥʦʦʙʨʘʟʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

1. ɹʦʣʴʰʠʝ ʧʦ ʚʝʣʠʯʠʥʝ ʦʙʲʝʢʪʳ ʧʨʦʜʘʶʪʩʷ ʥʘ ʨʳʥʢʝ ʧʦ ʤʝʥʴʰʝʡ ʮʝʥʝ ʚ ʨʘʩʯʝʪʝ ʥʘ 

1 ʢʚ. ʤ. 

2. ʅʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ ʟʘ ʩʯʝʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʢʨʘʡʥʠʭ ʵʪʘ-

ʞʘʭ ʟʜʘʥʠʷ. 

3. ʄʘʪʝʨʠʘʣ ʩʪʝʥ (ʟʚʫʢʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʥʦʨʤʘʪʠʚʥʘʷ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ). 

4. ʉʦʩʪʦʷʥʠʝ ʦʪʜʝʣʢʠ ʢʚʘʨʪʠʨʳ, ʢʣʘʩʩ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʝ-

ʢʫʱʝʛʦ ʠʣʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ. 

5. ʅʘʣʠʯʠʝ ʦʛʦʨʦʞʝʥʥʦʡ ʧʨʠʜʦʤʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ) ï ʞʠ-

ʣʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʩʦʙʩʪʚʝʥʥʦʡ, ʟʘʢʨʳʪʦʡ ʜʣʷ ʜʦʩʪʫʧʘ ʧʦʩʪʦʨʦʥʥʠʭ, ʪʝʨʨʠʪʦʨʠʝʡ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʝ ʧʨʦʞʠʚʘʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʪʦʠʤʦʩʪʴ ʢʚʘʨʪʠʨ ʚ 

ʪʘʢʠʭ ʜʦʤʘʭ ʚʳʰʝ. 

 ʎʝʥʘ ʢʚʘʨʪʠʨ ʚʘʨʴʠʨʫʝʪʩʷ ʪʘʢʞʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢ ʢʘʢʦʤʫ ʢʣʘʩʩʫ ʢʦʤʬʦʨʪ-

ʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʜʘʥʥʳʡ ʦʙʲʝʢʪ. 

ɼʝʣʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʢʣʘʩʩʳ ï ʧʦʣʝʟʥʦʝ ʠ ʥʫʞʥʦʝ ʜʝʣʦ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʧʦʢʫʧʘ-

ʪʝʣʶ ʫʟʥʘʪʴ, ʥʘ ʢʘʢʠʝ ʦʧʮʠʠ ʦʥ ʤʦʞʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ, ʧʨʠʮʝʥʠʚʘʷʩʴ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʦʙʲ-

ʝʢʪʫ. ʆʜʥʘʢʦ ʛʣʘʚʥʦʝ ʧʨʠ ʚʳʙʦʨʝ ʢʚʘʨʪʠʨʳ - ʚʩʝ ʞʝ ʥʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʝʝ ʢ ʢʘʢʦʤʫ-ʪʦ ʦʧ-

ʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ, ʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʞʠʜʘʥʠʷʤ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʞʠʣʴʷ ʧʨʝʤʠʫʤ-

ʢʣʘʩʩʘ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʩʪʘʪʫʩʘ ʩʚʦʝʛʦ ʚʣʘʜʝʣʴʮʘ. ʀ ʪʫʪ ʥʘ ʜʝʣʝ ʤʳ ʩʪʘʣʢʠʚʘ-

ʝʤʩʷ ʩ ʙʦʣʴʰʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠ ʦʪʥʝʩʝʥʠʠ ʞʠʣʦʛʦ ʜʦʤʘ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʢʣʘʩʩʫ, ʪʘʢ 

ʢʘʢ ʥʝʪ ʯʝʪʢʠʭ ʦʙʦʟʥʘʯʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [1-4]. 

ʈʝʘʣʴʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʣʘʩʩʳ ʵʢʦʥʦʤ ʠ ʢʦʤʬʦʨʪʘ, ʘ ʪʘʢʞʝ ʝʜʠʥʠʯʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ 

ʙʠʟʥʝʩ-ʢʣʘʩʩʘ, ʦʜʥʘʢʦ ʤʥʦʛʠʝ ʟʘʩʪʨʦʡʱʠʢʠ ʧʦʟʠʮʠʦʥʠʨʫʶʪ ʩʚʦʡ ʧʨʦʜʫʢʪ ʚ ʙʦʣʝʝ çʚʳʩʦ-

ʢʠʭè ʩʝʛʤʝʥʪʘʭ (ʙʠʟʥʝʩ ʠ ʵʣʠʪʥʳʡ). ʍʦʪʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʥʠʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʦʚʳʡ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ çɻʦʣʜʝʥ ʇʘʣʘʩ (Golden Palace)è, ʢʦʪʦʨʳʡ ʧʦʟʠ-

ʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʦʙʲʝʢʪ ʧʨʝʤʠʫʤ-ʢʣʘʩʩʘ. ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ ʨʘʩʧʦʣʦʞʝʥ ʚ ʵʣʠʪʥʦʤ ʤʝʩʪʝ ʧʦ 

ʫʣʠʮʝ ʊʣʦʩʪʘʥʦʚʘ. 

ʇʨʦʝʢʪ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ çGolden Palaceè ʚʳʧʦʣʥʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʝʡʰʠʭ ʵʥʝʨ-

ʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʞʠʣʦʤ ʢʦʤʧʣʝʢʩʝ 96 ʢʚʘʨʪʠʨ, ʦʪ 2 ʜʦ 5 ʢʦʤʥʘʪ, ʧʣʦʱʘʜʴʶ 

ʦʪ 100,2 ʜʦ 450 ʢʚ.ʤ. ɺʳʨʘʟʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʬʘʩʘʜʘ, ʤʘʪʝʨʠʘʣʳ ʚ ʪʝʧʣʳʭ ʪʦʥʘʭ, ʵʬʬʝʢʪʥʳʝ 

ʨʷʜʳ ʦʢʦʥ, ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʘʩʘʜʘ. ʇʦʜ ʢʨʫʛʣʦʩʫʪʦʯʥʳʤ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʪʩʷ ʦʛʦʨʦʞʝʥʥʳʡ ʟʝʣʝʥʳʡ ʜʚʦʨ ʧʣʦʱʘʜʴʶ 20 ʩʦʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ 

ʨʘʩʧʦʣʦʞʝʥʳ ʜʝʪʩʢʠʝ ʧʣʦʱʘʜʢʠ. 

ɺ ɾʂ çɻʦʣʜʝʥ ʇʘʣʘʩè ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʧʦʜʟʝʤʥʳʡ ʧʘʨʢʠʥʛ ʚ ʛʦʨʦʜʝ: ʪʨʠ ʫʨʦʚʥʷ, 200 

ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʟʝʤʥʦʛʦ ʧʘʨʢʠʥʛʘ ʝʩʪʴ ʘʚʪʦʤʦʡʢʠ, ʝʚʨʦʧʝʡʩʢʠʝ 

ʣʠʬʪʳ Premium. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʨʝʘʣʠʟʫʝʪʩʷ ʢʦʥʮʝʧʮʠʷ çɼʚʦʨ ʙʝʟ ʤʘʰʠʥè, ʪʦ ʝʩʪʴ 
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ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʫʜʝʪ ʦʪʛʦʨʦʞʝʥʦ ʦʪ ʧʨʦʝʟʜʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 

ʅʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʢʨʳʰʘʭ 10-ʪʠ ʵʪʘʞʥʳʭ ʜʦʤʦʚ ʩʦʟʜʘʥʘ ʫʥʠʢʘʣʴʥʘʷ ʟʝʣʝʥʘʷ ʵʢʦ-ʩʨʝʜʘ 

ʩ ʟʦʥʘʤʠ ʦʪʜʳʭʘ, ʧʣʦʱʘʜʢʘʤʠ ʜʣʷ ʙʘʨʙʝʢʶ ʠ 18-ʤʝʪʨʦʚʳʤʠ ʙʘʩʩʝʡʥʘʤʠ. ʎʝʥʘ ʢʚʘʜʨʘʪʥʦ-

ʛʦ ʤʝʪʨʘ ʚ ʵʪʦʤ ʜʦʤʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 66-78 ʪʳʩʷʯ ʨʫʙʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʯʝʪʦʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʢʨʠʪʝʨʠʝʚ ʢʦʤʬʦʨʪʥʦʩʪʠ ʵʪʦʪ ʞʠʣʦʡ ʢʦʤ-

ʧʣʝʢʩ çʩ ʥʘʪʷʞʢʦʡè ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʝʤʠʫʤ-ʢʣʘʩʩʘ. ʆʜʥʘʢʦ 

ʥʠʟʢʘʷ ʧʦʢʫʧʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʘʞʝ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʞʝ-

ʣʘʶʱʠʭ ʧʨʠʦʙʨʝʩʪʠ ʢʚʘʨʪʠʨʳ ʚ ʵʪʦʤ ʞʠʣʦʤ ʢʦʤʧʣʝʢʩʝ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʨʳʥʢʘ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ: 

ʂʚʘʨʪʠʨʳ ʚʳʩʪʘʚʣʷʶʪʩʷ ʥʘ ʨʳʥʦʢ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 27 110 ʨʫʙ./ʢʚ.ʤ. ï  80 555 ʨʫʙ. /ʢʚ.ʤ. 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʮʝʥʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʩʨʝʜʥʝʤ ʞʝ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

ʠʶʣʴ-ʘʚʛʫʩʪ 2020 ʛ. ʮʝʥʘ ʧʨʝʜʣʦʞʝʥʠʷ ʢʚʘʨʪʠʨ ʩʦʩʪʘʚʣʷʝʪ 45 801 ʨʫʙ./ʢʚ.ʤ. ʅʘʙʣʶʜʘʝʪʩʷ 

ʧʝʨʝʚʝʩ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘʜ ʩʧʨʦʩʦʤ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʮʝʥʦʦʙʨʘʟʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙ̡-

ʝʢʪʘ ʠ ʢʣʘʩʩ ʢʦʤʬʦʨʪʥʦʩʪʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʛ.ʅʘʣʴʯʠʢʝ ʢʦʤʬʦʨʪʥʦʝ ʞʠʣʴʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʫʧʥʳʤ ʧʨʠ ʩʣʦʞʠʚʰʠʭʩʷ ʫʨʦʚʥʝ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʠ ʫʨʦʚʥʝ ʮʝʥ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥ-

ʢʝ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘ-

ʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʦʠʤʦʩʪʴ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʠ ʦʧʨʝʜʝʣʝʥʳ ʜʚʝ ʦʩ-

ʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʚʳʨʘʞʘʶʱʠʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʠ ʩʪʘʪʠʢʦ-ʨʝʛʨʝʩʩʠʚʥʦʝ ʚʣʠʷʥʠʝ ʚ 

ʢʦʥʢʨʝʪʥʦʤ ʤʝʩʪʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʛʜʝ ʬʘʢʪʦʨʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ 

ï ʵʪʦ ʬʘʢʪʦʨʳ ʥʝʫʩʪʦʡʯʠʚʳʝ, ʛʜʝ ʩʪʦʠʤʦʩʪʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʥʝʫʢʣʦʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʬʘʢʪʦʨʳ ʩʪʘʪʠʢʦ-ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʝ-

ʜʝʣʘʭ ʦʪ ʫʩʣʦʚʥʦ ʥʝʧʦʜʚʠʞʥʦ-ʩʪʘʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʜʦ ʨʝʛʨʝʩʩʠʚʥʦʛʦ, ʦʙʣʘʜʘʶʱʝʛʦ çʟʘ-

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤè ʦʙʨʘʪʥʳʤ ʜʚʠʞʝʥʠʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʥʘʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ, ʩʪʘʪʠʢʦ-ʨʝʛʨʝʩʩʠʚʥʳʝ ʬʘʢʪʦʨʳ 

ʚʣʠʷʥʠʷ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʝ ʫʩʪʘʨʝʚʘʥʠʝ, ʩʪʦʠʤʦʩʪʴ ʥʝʜʚʠʞʠʤʦʩʪʠ. 
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Annotation. The article considered groups of factors that have a significant impact on the 

value of real estate and identified two main components expressing dynamic and static-

regressive influence in a specific place in a certain period of time, where the factors of dynamic 

influence are unstable factors, where the value is influenced by characteristic features Factors of 

static-regressive influence are also steadily increasing, ranging from conditionally stationary-

static influence to regressive, having a çprogrammedè reverse movement. 

Key words: dynamic factors of influence, static-regressive factors of influence, pro-

grammed obsolescence, real estate value. 

 

 
ʉʪʦʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʜʝʥʝʞʥʳʤ ʵʢʚʠʚʘʣʝʥʪʦʤ ʮʝʥʥʦʩʪʠ ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ ʚ ʢʦʥʢʨʝʪ-

ʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʨʝʪʥʦʛʦ ʨʳʥʢʘ, ʠ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ 
ʪʦʚʘʨʘ.  

ʆʙʲʝʢʪ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʪʦʚʘʨʘ, ʝʩʣʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʨʝʘʣʴʥʦʤʫ ʠʣʠ ʧʦ-
ʪʝʥʮʠʘʣʴʥʦʤʫ ʩʦʙʩʪʚʝʥʥʠʢʫ. ʅʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʦʙʣʘʜʘʝʪ ʧʦʣʝʟʥʦʩʪʴʶ, ʦʩʦʙʦ ʷʨʢʦ 
ʵʪʦʪ ʬʘʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ, ʚ ʩʚʷʟʠ ʩ ʥʝʫʢʣʦʥʥʳʤ ʫʚʝʣʠʯʝʥʠ-
ʝʤ ʥʘʩʝʣʝʥʠʷ ʟʝʤʣʠ ʠ ʩʪʨʦʛʦ çʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤè ʫʩʪʘʨʝʚʘʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ ʚ ʟʜʘʥʠʠ ʠʣʠ ʩʦʦʨʫʞʝʥʠʠ.  

ʊʝʦʨʠʷ ʦʮʝʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʜʝʣʷʝʪ ʯʝʪʳʨʝ ʵʣʝʤʝʥʪʘ, ʥʦʨʤʠʨʫʶʱʠʭ ʚʣʠʷʥʠʝ 
ʥʘ ʩʪʦʠʤʦʩʪʴ ʜʣʷ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʪʘʢʠʝ ʢʘʢ, ʩʧʨʦʩ, ʢʦʛʜʘ 
ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʳʥʢʝ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʭ 
ʧʦʢʫʧʘʪʝʣʝʡ, ʜʝʬʠʮʠʪʥʦʩʪʴ ï ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʯʫʞʜʘʝʤʦʩʪʠ 
ʦʙʲʝʢʪʘ, ʢʦʛʜʘ ʧʝʨʝʜʘʯʘ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ ʧʦʟʚʦʣʷʝʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʪʘʪʴ ʪʦʚʘʨʦʤ [7, 
9] ʠ ʧʦʣʝʟʥʦʩʪʴ ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 
ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʣʫʯʘʪʴ ʜʦʭʦʜ ʚ ʜʝʥʝʞʥʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ.  

ʅʦ, ʧʨʠ ʙʦʣʝʝ ʚʥʠʤʘʪʝʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʢʦʥʢʨʝʪ-
ʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦʜʚʝʨʞʝʥʘ ʚʣʠʷʥʠʶ ʛʦʨʘʟʜʦ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʢʪʦ-
ʨʦʚ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ çʚʳʪʝʢʘʶʱʠʭè ʠʟ ʯʝʪʳʨʝʭ, ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ, ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 
ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʉʪʦʠʤʦʩʪʴ ʚ ʦʮʝʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ, ʵʪʦ ʤʥʦʛʦʩʪʫʧʝʥʯʘ-
ʪʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, çʦʧʨʝʜʝʣʷʶʱʘʷ ʧʦʣʝʟʥʦʩʪʴ ʦʙʲʝʢʪʘ 
ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʧʦ ʚʨʝʤʝʥʠ ʩʪʦʠʤʦʩʪʴ ʤʦ-
ʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʥʝ ʨʘʚʥʦʤʝʨʥʦ, ʘ ʩʢʘʯʢʦʦʙʨʘʟʥʦ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʯʝʪʘʥʠʠ ʚʟʘʠʤʦ-
ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚè [10]. 

ʄʠʨʦʚʘʷ ʦʮʝʥʦʯʥʘʷ ʧʨʘʢʪʠʢʘ ʚʳʜʝʣʷʝʪ ʛʨʫʧʧʫ ʬʘʢʪʦʨʦʚ, ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ 
ʚʣʠʷʶʱʠʭ ʥʘ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ [1, 7, 8, 9, 10, 11], ʢʦʪʦʨʳʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦ-
ʚʘʥʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʛʨʫʧʧʘʤ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ɺ ʪʘʙʣʠʮʝ 1 ʚʳʜʝʣʝʥʳ ʯʝʪʳʨʝ ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʫʧʧʦʡ ʬʘʢʪʦʨʦʚ, 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʚʣʠʷʶʪ ʥʘ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ɸʥʘʣʠʟʠʨʫʷ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʘʢʪʦʨʦʚ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʛʨʫʧʧʳ, 
ʢʦʪʦʨʳʝ, ʫʩʣʦʚʥʦ, ʚʦʟʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ çʜʠʥʘʤʠʯʝʩʢʦʝ ʠ ʩʪʘʪʠʢʦ-ʨʝʛʨʝʩʩʠʚʥʦʝ ʚʣʠʷʥʠʷ 
ʥʘ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, çʢʦʪʦʨʳʝ ʙʝʨʫʪ 
ʩʚʦʝ ʥʘʯʘʣʦ ʠ ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤ ʦʪʨʘʞʝʥʠʝʤ ʛʨʝʯʝʩʢʠʭ ʩʣʦʚ çʜʠʥʘʤʠʢʘè ï ʩʠʣʘ, ʩʦʩʪʦʷʥʠʝ 
ʜʚʠʞʝʥʠʷ ʠ çʩʪʘʪʠʢʘè ï ʥʝʧʦʜʚʠʞʥʳʡ ï çʨʝʛʨʝʩʩè ï ʦʙʨʘʪʥʦʝ ʜʚʠʞʝʥʠʝè [3]. 
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ʊʘʙʣʠʮʘ 1 ï ʂʘʪʝʛʦʨʠʠ, ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʣʠʷʶʱʠʭ  

ʥʘ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ* 

 

ʂʘʪʝʛʦʨʠʠ ɻʨʫʧʧʘ ʬʘʢʪʦʨ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʘʢʪʦʨʦʚ** 

ʌʠʟʠʯʝʩʢʠʝ  

ʩʚʦʡʩʪʚʘ 

ʌʘʢʪʦʨ  

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

- ʵʢʦʣʦʛʠʷ ʨʘʡʦʥʘ: ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʤʝʭʘʥʠ-

ʯʝʩʢʠʝ ʟʘʛʨʷʟʥʝʥʠʷ; 

- ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʞʠʣʳʤ ʪʝʨʨʠʪʦʨʠ-

ʷʤ, ʤʝʩʪʘʤ ʧʨʠʣʦʞʝʥʠʷ ʪʨʫʜʘ, ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʧʨʠ-

ʨʦʜʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ; 

ʌʘʢʪʦʨ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ 

- ʢʣʠʤʘʪ, ʪʦʧʦʛʨʘʬʠʷ, ʧʦʯʚʘ; 

- ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʠʩʪʦʯʥʠʢʠ ʩʳʨʴʷ,  

- ʚʠʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʬʦʨʤʘ, ʧʣʦʱʘʜʴ, ʙʣʘʛʦʫʩʪʨʦʡʩʪ-

ʚʦ, ʦʙʱʠʡ ʚʠʜ 

ʌʘʢʪʦʨ ʟʜʘʥʠʡ /  

ʩʦʦʨʫʞʝʥʠʡ 

- ʢʦʣʠʯʝʩʪʚʦ; 

- ʪʠʧ, ʛʦʜ, ʢʘʯʝʩʪʚʦ ʧʦʩʪʨʦʡʢʠ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ; 

- ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʩʪʠʣʴ, ʧʣʘʥʠʨʦʚʢʘ, ʢʦʥʩʪʨʫʢʮʠʠ; 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ 

ʆʙʱʠʝ  

ʵʢʦʥʦʤʠʯʝʩʢʠʝ  

ʬʘʢʪʦʨʳ 

- ʩʦʩʪʦʷʥʠʝ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ; 

- ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʩʪʨʘʥʝ, ʨʝʛʠʦʥʝ, ʥʘ ʫʨʦʚ-

ʥʝ ʨʘʡʦʥʘ (ʤʝʩʪʥʦʤ); 

ʌʘʢʪʦʨ ʩʧʨʦʩʘ - ʫʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ; 

- ʚʝʣʠʯʠʥʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ ʜʦʭʦʜʦʚ; 

- ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ; 

- ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ; 

- ʩʪʘʚʢʠ ʩʩʫʜʥʦʛʦ ʧʨʦʮʝʥʪʘ ʠ ʘʨʝʥʜʳ; 

ʌʘʢʪʦʨ  

ʧʨʝʜʣʦʞʝʥʠʷ 

- ʧʣʦʱʘʜʴ ʧʨʦʜʘʚʘʝʤʦʡ ʟʝʤʣʠ; 

- ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ, ʚʳʩʪʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʜʘʞʫ; 

- ʟʘʪʨʘʪʳ ʥʘ ʉʄʈ; 

- ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ: ʬʠʥʘʥʩʠʨʦʚʘ-

ʥʠʝ, ʥʘʣʦʛʠ; 

ʉʦʮʠʘʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ 

ʆʙʱʠʝ ʩʦʮʠʘʣʴʥʳʝ 

ʬʘʢʪʦʨʳ 

- ʙʘʟʦʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ ʦʙʲʝʢʪʦʚ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ; 

- ʙʘʟʦʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʙʱʝʥʠʠ ʩ ʦʢʨʫʞʘʶʱʠʤʠ, 

ʯʫʚʩʪʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; 

- ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʤʝʨ 

ʩʝʤʴʠ, ʦʤʦʣʦʞʝʥʠʝ ʠʣʠ ʩʪʘʨʝʥʠʝ; 

- ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʫʨʦʚʥʷ 

ʧʨʝʩʪʫʧʥʦʩʪʠ; 

- ʫʨʦʚʝʥʴ ʞʠʟʥʠ; 

ʇʦʣʠʪʠʢʦ-

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ 

ʠ ʶʨʠʜʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ 

ʆʙʱʠʝ  

ʧʦʣʠʪʠʯʝʩʢʠʝ,  

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ 

ʠ ʶʨʠʜʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ 

- ʧʦʣʠʪʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ; 

- ʥʘʣʦʛʦʚʘʷ, ʬʠʥʘʥʩʦʚʘʷ ʧʦʣʠʪʠʢʘ: ʩʪʘʚʢʘ ʨʝʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʷ, ʜʦʭʦʜʥʦʩʪʴ ʦʙʣʠʛʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʟʘʡʤʘ, ʪʝʤʧʳ ʠʥʬʣʷʮʠʠ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʩʝʚʦʟʤʦʞʥʳʭ ʣʴʛʦʪ; 

- ʢʦʥʪʨʦʣʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʩʪʘʚʦʢ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ; 

- ʟʦʥʠʨʦʚʘʥʠʝ: ʟʘʧʨʝʪʠʪʝʣʴʥʦʝ, ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʝ ʠʣʠ 

ʣʠʙʝʨʘʣʴʥʦʝ; 

- ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ; 

- ʫʩʣʫʛʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʣʫʞʙ: ʜʦʨʦʛʠ, ʙʣʘʛʦʫʩʪʨʦʡ-

ʩʪʚʦ ʪʨʘʥʩʧʦʨʪ, ʰʢʦʣʳ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʩʣʫʞʙʘ; 

- ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ; 

- ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʘʚ (ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ 

ʘʨʝʥʜʳ); 

* - ʢʘʪʝʛʦʨʠʠ, ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʚʟʷʪʦ ʠʟ [3], ʙʝʟ ʠʟʤʝʥʝʥʠʷ; ** - ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ: - ʜʠʥʘʤʠʯʝʩʢʠʝ, - ʩʪʘʪʠʯʝʩʢʠʝ; - ʨʝʛʨʝʩʩʠʚʥʳʝ. 
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ʌʘʢʪʦʨʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ï ʵʪʦ ʬʘʢʪʦʨʳ ʥʝʫʩʪʦʡʯʠʚʳʝ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʪʦʠʤʦʩʪʴ ʥʝʫʢʣʦʥʥʦ ʧʦʚʳʰʘʝʪʩʷ, ʢʘʢ ʧʣʘʚʥʦ, ʪʘʢ ʠ ʩʢʘʯʢʦʦʙʨʘʟ-

ʥʦ ʠʟʤʝʥʷʷʩʴ ʚ ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʦʨʦʥʫ ʩ ʦʙʱʠʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʪʨʝʥʜʦʤ ʥʘ ʧʦʚʳʰʝʥʠʝ. 

ʌʘʢʪʦʨʳ ʩʪʘʪʠʢʦ-ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʫʩʣʦʚʥʦ ʥʝ-

ʧʦʜʚʠʞʥʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ï ʫʩʣʦʚʥʦ ʨʘʚʥʦʚʝʩʥʦʛʦ, ʜʦ ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʦʙʨʘʪʥʳʤ çʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤè ʜʚʠʞʝʥʠʝʤè, ʪ.ʝ. ʫʭʫʜʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ/ʩʦʦʨʫʞʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [2]. 

ʇʝʨʝʭʦʜ ʦʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʢ ʨʝʛʨʝʩʩʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʠ-

ʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ çʚʩʝ ʚʦʟʨʘʩʪʘʶʱʠʤ ʠʩʪʦʱʝʥʠʝʤ ʠ ʟʘʛʨʷʟʥʝ-

ʥʠʝʤ (ʫʚʝʣʠʯʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ) ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨ-

ʩʦʚè.  

ɺ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ, ʦʮʝʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʥʝʜʚʠʞʠʤʦʩʪʠ Vʈʉ, ʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʚ ʚʠʜʝ ʪʘʢʠʭ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʟʝʤʣʠ Vɿ, ʩʪʦʠʤʦʩʪʴ ʫʣʫʯʰʝʥʠʡ Vʋ, 

ʧʨʠʙʳʣʴ ʥʘ ʢʘʧʠʪʘʣ Vʇʇ.  

Vʈʉ = Vɿ + Vʋ + Vʇʇ 

ʉʪʦʠʤʦʩʪʴ ʫʣʫʯʰʝʥʠʡ Vʋ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʟʘʪʨʘ-

ʪʳ Vɸ ʠ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʟʘʤʝʱʝʥʠʷ (ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ), ʢʘʯʝʩʪʚʦ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

Vʕ, ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʘʨʝʥʜʳ, ʧʨʘʚʦʚʳʝ ʘʩʧʝʢʪʳ Vʖ. 

Vʋ = Vʕ + Vʖ + Vɸ 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʢʪʠʚʘ Vɸ ʩʥʠʞʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʘʝʪʩʷ ʩʪʦʠ-

ʤʦʩʪʴ ʥʘ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʞʠʟʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ, ʧʨʠʯʝʤ, ʩʥʠʞʝʥʠʝ 

ʧʨʦʭʦʜʠʪ ʩʦ çʩʢʦʨʦʩʪʴʶ 1% ʚ ʛʦʜè [4], ʯʪʦ ʷʚʣʷʝʪʩʷ ʫʩʨʝʜʥʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ. 

ɿʥʘʷ ʵʪʦ ʠ ʜʨʫʛʫʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʙʣʘʛʦʨʘʟʫʤʥʳʡ ʧʦʢʫʧʘʪʝʣʴ (ʧʨʦʜʘ-

ʚʝʮ) ʥʝ ʟʘʧʣʘʪʠʪ (ʥʝ ʧʨʦʜʘʩʪ) ʟʘ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʙʦʣʴʰʝ (ʤʝʥʴʰʝ), çʯʝʤ ʦʙʦʡʜʝʪʩʷ 

ʝʤʫ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʘʚ (ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʘʨʝʥʜʳ) ʥʘ ʜʨʫʛʦʡ ʠʜʝʥʪʠʯʥʳʡ ʟʝʤʝʣʴʥʳʡ 

ʫʯʘʩʪʦʢ ʠ ʚʦʟʚʝʜʝʥʠʝ ʥʘ ʥʝʤ ʠ ʧʨʠʝʤʣʝʤʳʝ ʩʨʦʢʠ ʠʜʝʥʪʠʯʥʳʭ (ʘʥʘʣʦʛʠʯʥʳʭ) ʧʦ ʥʘʟʥʘʯʝ-

ʥʠʶ ʠ ʢʘʯʝʩʪʚʫ ʫʣʫʯʰʝʥʠʡè [1, ʩ. 268]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ, ʫ ʙʣʘʛʦʨʘʟʫʤʥʦʛʦ ʧʦʢʫʧʘ-

ʪʝʣʷ ʠ ʙʣʘʛʦʨʘʟʫʤʥʦʛʦ ʧʨʦʜʘʚʮʘ ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʝʨʰʝʥʠʷ ʘʢʪʘ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʩʣʦʞʘʪʩʷ 

çʥʝʢʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘè ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʚʣʠʷʥʠʷ ʥʘ ʥʠʩʭʦʜʷʱʝʤ 

ʨʳʥʢʝ ʙʫʜʝʪ ʟʘʪʫʭʘʝʪ, ʘ ʩʪʦʠʤʦʩʪʴ ʩʧʫʩʢʘʝʪʩʷ ʚ ʥʠʞʥʠʡ ʮʝʥʦʚʦʡ ʧʨʝʜʝʣ ʜʦʭʦʜʷ ʜʦ ʤʠʥʠ-

ʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʩʪʦʠʤʦʩʪʠ ʚʦʟʚʝ-

ʜʝʥʠʝ ʚ ʧʨʠʝʤʣʝʤʳʝ ʩʨʦʢʠ ʠʜʝʥʪʠʯʥʳʭ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʠ ʢʘʯʝʩʪʚʫ ʫʣʫʯʰʝʥʠʡ, ʢʦʪʦʨʘʷ 

çʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʘè ʦʙʨʘʪʥʳʤ ï ʨʝʛʨʝʩʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ. 

ɺ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ, ʠʩʭʦʜʷ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʚ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝ-

ʩʪʚʘ [1, 5, 6, 7, 8] ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʜʦʣʶ ʟʘʪʨʘʪ, ʩʪʨʫʢʪʫʨʝ ʦʮʝʥʦʯʥʦʡ ʩʪʦʠʤʦ-

ʩʪʠ Vʈʉ, ʢʦʤʧʦʥʝʥʪʘ ʫʣʫʯʰʝʥʠʡ Vʋ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 60% ʩʪʦʠʤʦʩʪʠ (ʫʩʨʝʜʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʦʣʷ, ʙʝʟ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ), ʘ ʥʘ ʜʦʣʶ ʘʢʪʠʚʘ Vɸ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 50%, ʧʨʦʷʚʣʷ-

ʩ̫ʴ ʚ ʚʠʜʝ ʩʪʦʠʤʦʩʪʠ ʟʘʤʝʱʝʥʠʷ. ʉʪʦʠʤʦʩʪʴ ʟʘʤʝʱʝʥʠʷ ʩʦʟʜʘʚʘʷ 50% ʦʮʝʥʦʯʥʦʡ ʩʪʦʠʤʦ-

ʩʪʠ, ʦʩʪʘʝʪʩʷ ʚ çʪʝʥʠè, ʵʪʦ ʦʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʪʨʫʢʪʫʨʳ 

ʦʮʝʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʩʣʦʞʠʚʰʝʡʩʷ ʟʘʩʪʨʦʡʢʠ, ʛʜʝ ʫʯʝʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ çʜʠʨʝʢʪʠʚʥʦè ʤʝʪʦʜʦʤ ʩʨʦʢʘ ʩʣʫʞʙʳ ʄʉʉ, ʢʦʛʜʘ, ʵʬʬʝʢʪʠʚʥʳʡ ʚʦʟʨʘʩʪ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʦʢʫ ʩʣʫʞʙʳ, ʯʪʦ ʥʝ ʜʘʝʪ ʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʪʘʢ ʢʘʢ ʫʩʪʘʨʝʚʘʥʠʝ ʥʝ ʚʩʝʛʜʘ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʨʦʢʫ ʩʣʫʞʙʳ ʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝ ʜʦʩʪʦʚʝʨʥʳʤ ʦʮʝʥʦʯʥʳʤ ʨʝ-

ʟʫʣʴʪʘʪʘʤ. 
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ʅʝ ʫʯʝʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʢʪʠʚʘ Vɸ, ʥʝ ʫʯʝʪ çʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʛʦè ʦʙʨʘʪ-

ʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʥʝ ʠʤʝʷ ʧʣʘʥʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʪʨʘʯʝʥʥʦʡ ʩʪʦʠʤʦ-

ʩʪʠ, ʚʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʘʨʝʚʘʥʠʶ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʚ ʮʝʣʦʤ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ çʜʦʭʦ-

ʜʠʪ ʜʦ 40% ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʌè [5], ʥʦ ʤʘʣʦ ʚʣʠʷʝʪ ʥʘ ʩʪʦʠʤʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ. 

ʅʘ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʩʣʦʞʠʚʰʝʡʩʷ ʟʘʩʪʨʦʡʢʠ, ʦʩʦʙʝʥʥʦ 

ʜʣʷ ʚʪʦʨʠʯʥʦʛʦ ʨʳʥʢʘ, ʛʜʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʧʨʠʛʦʜʥʦʩʪʴ ʩʪʦʠʪ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ, ʩʪʘʪʠʢʦ-

ʨʝʛʨʝʩʩʠʚʥʳʝ ʚʣʠʷʥʠʷ ʷʚʣʷʶʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ ʛʨʘʥʠʮʝʡ ʮʝʥʳ ʠ ʧʝʨʚʠʯʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʘʥʘʣʠʟʘ, ʘ ʪʘʢ ʞʝ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʠ ʦʮʝʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1.  ɸʨʜʟʠʥʦʚ ɺ., ɸʣʝʢʩʘʥʜʨʦʚ ɺ. ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʦʮʝʥʢʘ ʥʝʜʚʠ-

ʞʠʤʦʩʪʠ. ʉʇʙ: ʇʠʪʝʨ, 2013. 384 ʩ. ISBN 978-5-459-01187-6. 

2.  ɹʦʡʢʦ ʄ.ɼ. ʊʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ: ʫʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ 

ʚʫʟʦʚ. ʃ., ʉʪʨʦʡʠʟʜʘʪ, ʃʝʥʠʥʛʨ. ʦʪʜ-ʥʠʝ, 1980. 104 ʩ. 

3.  ɻʘʜʞʠʝʚʘ ʉ.ɸ., ʂʘʟʠʝʚ ɺ.ʄ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʠ ʩʪʘʪʠʢʦ-ʨʝʛʨʝʩʩʠʚʥʳʝ ʚʣʠʷʥʠʷ ʥʘ 

ʩʪʦʠʤʦʩʪʴ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʣʦʞʠʚʰʝʡʩʷ ʟʘʩʪʨʦʡʢʠ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ. ʅʘʣʴʯʠʢ, 2017. ˉ3 (77). ʉ. 94-88. 

4.  ʂʘʟʠʝʚ ɺ.ʄ., ʂʘʨʜʘʥʦʚʘ ʖ.ʍ. ʀʟʥʦʩ ʢʦʥʩʪʨʫʢʮʠʡ ʞʠʣʳʭ ʟʜʘʥʠʡ ʠ ʝʛʦ ʚʦʟʤʝʱʝ-

ʥʠʝ // ʀʟʚʝʩʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ. ʅʘʣʴʯʠʢ, 2014. ˉ1 (57). 

ʉ. 95-101. 

5.  ʂʘʟʠʝʚ ɺ.ʄ. ʆʮʝʥʢʘ ʩʪʦʠʤʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʟʘʪʨʘʪʥʳʤ ʧʦʜʭʦʜʦʤ. ʄʝʪʦ-

ʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʫʢʘʟʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʟʘʪʨʘʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʩʪʦʠʤʦʩʪʠ 

ʥʝʜʚʠʞʠʤʦʩʪʠ. ʅʘʣʴʯʠʢ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʄ. ʠ ɺ. ʂʦʪʣʷʨʦʚʳʭ, 2010. 92 ʩ. ISBN 978-5-93680-

363-5. 

6.  ʄʠʨʟʦʷʥ ʅ.ɺ. ʆʮʝʥʢʘ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ / ʄʦʩʢʦʚʩʢʘʷ ʬʠʥʘʥʩʦʚʦ-

ʧʨʦʤʳʰʣʝʥʥʘʷ ʘʢʘʜʝʤʠʷ. ʄ., 2005. 199 ʩ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: http://www.cons-

s.ru/media/matherials/oz_nedv_mirz.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 19.04.17). 

7.  ʆʮʝʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʊ.ɻ. ʂʘʩʴʷʥʝʥʢʦ, 0-93 ɻ.ɸ. ʄʘʭʦʚʠʢʦʚʘ, 

ɺ.ɽ. ɽʩʠʧʦʚ, ʉ.ʂ. ʄʠʨʟʘʞʘʥʦʚ // 2-ʝ ʠʟʜ., ʩʪʝʨ. ʄ.: ʂʅʆʈʋʉ, 2011. 752 ʩ. ISBN 978-5-406-

01435-6.  

8.  ʉʠʤʠʦʥʦʚʘ ʅ.ɽ., ʐʝʠʥʘ ʉ. ɻ. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʝʜʚʠ-

ʞʠʤʦʩʪʠ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʄ.: ʀʂʎ çʄʘʨʊè; ʈʦʩʪʦʚ ʥ/ɼ: ʀʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʄʘʨʊè, 

2006. 448 ʩ. (ʉʝʨʠʷ çʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè) ISBN 5-241-00702-4. 

9.  ʊʘʪʘʨʦʚʘ ɸ.ɺ. ʆʮʝʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ: ʫʯʝʙʥʦʝ ʧʦ-

ʩʦʙʠʝ. ʊʘʛʘʥʨʦʛ: ʀʟʜ-ʚʦ ʊʈʊʋ, 2003. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: http:// 

www.aup.ru/books/m90/2_1.htm (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 28.04.17). 

10. ʏʝʨʥʷʢ ɸ.ɺ. ʆʮʝʥʢʘ ʛʦʨʦʜʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʄ.: ʈʫʩʩʢʘʷ ɼʝʣʦʚʘʷ ʃʠʪʝʨʘʪʫʨʘ, 

1996. 272 ʩ. ISBN 5-89247-003-2. 

11. ʌʨʠʜʤʘʥ ɼʞ., ʆʨʜʫʵʡ ʅʠʢ. ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʧʨʠʥʦʩʷʱʝʡ ʜʦʭʦʜ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

ʧʝʨ. ʩ ʘʥʛʣ. ʄ.: ɼʝʣʦ, 1997. 480 ʩ. ISBN 5-7749-0045-2. 

 

 

 

 

 

 

 

 

 



127 
 

ʋɼʂ 627 

 

ʈɽʂʆʄɽʅɼɸʎʀʀ ɼʃʗ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ, ʉʊʈʆʀʊɽʃʔʉʊɺɸ  

ʀ ʕʂʉʇʃʋɸʊɸʎʀʀ ʆɹʒɽʂʊʆɺ ʕʂʆʅʆʄʀʂʀ ɺ ʋʑɽʃʔɽ ɸɼʓʃʉʋ  

ʉ ʋʏɽʊʆʄ ʉʋʑɽʉʊɺʋʖʑʀʍ ʉɽʃɽʇʈʆʗɺʃɽʅʀʁ  

ʀ ɼʈʋɻʀʍ ʆʇɸʉʅʓʍ ʇʈʀʈʆɼʅʓʍ ʗɺʃɽʅʀʁ 

 

ʄʘʢʠʪʦʚ ʋʤʘʨ ʀʩʘʝʚʠʯ, ʢ.ʪ.ʥ.,  

ʩ.ʥ.ʩ. ʣʘʙʦʨʘʪʦʨʠʠ çɻɻʊè ʦʪʜʝʣʘ çʕʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè  

ʌɻɹʋ çɺʳʩʦʢʦʛʦʨʥʳʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè ʈʦʩʛʠʜʨʦʤʝʪʘ,  

ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

omar-makitov@yandex.ru 

ɸʤʰʦʢʦʚ ɹʘʪʳʨ ʍʘʰʠʨʦʚʠʯ, ʢ.ʪ.ʥ.,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʇʨʠʨʦʜʦʦʙʫʩʪʨʦʡʩʪʚʦ, 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

ambat72@mail.ru 

ʄʘʢʠʪʦʚ ʊʠʤʫʨʋʤʘʨʦʚʠʯ, ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ,  

ʬʘʢʫʣʴʪʝʪ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦè, 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ,  ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

tima-makitov@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ ʚ ʫʱʝʣʴʝ ɸʜʳʣʩʫ ʩ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʝʣʝʧʨʦʷʚʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ (ʣʘʚʠʥʳ, ʢʘʤʥʝʧʘʜʳ ʠ ʜʨ.). ɼʣʷ ʧʨʠ-

ʥʷʪʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʜʘʥ-

ʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ 

ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ ʩ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʧʦʚʝʱʝʥʠʷ ʦ ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʆʧʘʩʥʳʝ ʩʝʣʝʧʨʦʷʚʣʝʥʠʷ, ʣʘʚʠʥʳ, ʢʘʤʥʝʧʘʜʳ, ʠʥʞʝʥʝʨʥʘʷ ʟʘʱʠʪʘ, 
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Annotation. The article presents recommendations for the design, construction and opera-

tion of economic facilities in the Adylsu gorge, taking into account the existing mudflows and 

other dangerous natural phenomena (avalanches, rockfalls, etc.). To make optimal decisions to 

ensure the safety of life in this area, it is proposed to carry out comprehensive scientific and en-

gineering surveys and develop a project for engineering protection of economic facilities with 

measures to automate monitoring and alert about mudflow hazard. 

Key words: Dangerous mudflows, avalanches, rockfalls, engineering protection, economic 

facilities, mudflow protection measures, monolithic reinforced concrete walls, coastal erosion, 

slope trimming, slope flattening and terracing, monitoring, warning. 

 

 

ʋʱʝʣʴʝ ɸʜʳʣ-ʩʫ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʩʝʱʘʝʤʳʭ ʨʘʡʦʥʦʚ ʇʨʠʵʣʴʙʨʫʩʴʷ. 

ʉ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʝʩʴ ʦʧʘʩʥʳʭ ʩʝʣʝʧʨʦʷʚʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚ-

ʣʝʥʠʡ ʠʟʥʘʯʘʣʴʥʦ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʲʝʢʪʦʚ ʦʪʜʳʭʘ, ʛʦʨʥʦʛʦ ʪʫʨʠʟʤʘ ʠ ʘʣʴʧʠʥʠʟʤʘ, 

ʘʚʪʦʜʦʨʦʛ, ʤʦʩʪʦʚ, ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʠ ʜʨ., ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠʩʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʨʦʧʨʠʷ-

ʪʠʷ ʧʦ ʠʭ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʝ. ʉʪʨʦʠʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ï ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʝ ʞʝʣʝʟʦʙʝ-

ʪʦʥʥʳʝ ʧʦʜʧʦʨʥʳʝ ʩʪʝʥʳ (ʋʉɹ çɼʞʘʥ-ʊʫʛʘʥè, ʋʄʎ çʕʣʴʙʨʫʩè, ʤʦʩʪʳ ʯʝʨʝʟ ʨʝʢʠ ɸʜʳʣ-

ʩʫ ʠ ʑʭʝʣʴʜʘ, ʫʢʨʝʧʣʝʥʠʝ ʜʦʨʦʞʥʳʭ ʦʪʢʦʩʦʚ ʠ ʜʨ.). ɺ 2019 ʛʦʜʫ, ʚʧʝʨʚʳʝ ʚ ʇʨʠʵʣʴʙʨʫʩʴʝ 

ï ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʣʘʚʠʥʥʦ-ʩʝʣʝʟʘʱʠʪʥʘʷ ʛʘʣʝʨʝʷ (ʨʠʩ. 1).  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʃʘʚʠʥʥʦ-ʩʝʣʝʟʘʱʠʪʥʘʷ ʛʘʣʝʨʝʷ 2019 ʛʦʜʘ ʧʦʩʪʨʦʡʢʠ, ʨʘʩʧʦʣʦʞʝʥʘ ʧʝʨʝʜ 

 ʘ/ʣ çʑʭʝʣʴʜʘè. ʉʣʝʚʘ ʧʦʜ ʢʘʨʥʠʟʦʤ ʧʦʢʨʳʪʠʷ ʚʠʜʥʳ ʦʩʪʘʪʢʠ ʦʪ ʧʦʩʣʝʜʥʝʡ ʚʝʩʝʥʥʝʡ ʣʘʚʠʥʳ,  

ʩʦʰʝʜʰʝʡ ʚ ʤʘʨʪʝ 2020 ʛʦʜʘ 

 

ɼʘʥʥʘʷ ʣʘʚʠʥʥʦ-ʩʝʣʝʟʘʱʠʪʥʘʷ ʛʘʣʝʨʝʷ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʙʳʣʘ ʧʦ-

ʩʪʨʦʝʥʘ ʥʘ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʤ ʫʯʘʩʪʢʝ ʧʦʜʲʝʟʜʥʦʡ ʘʚʪʦʜʦʨʦʛʠ (ʧʝʨʝʜ ʘʣʴʧʣʘʛʝʨʝʤ 

çʑʭʝʣʴʜʘè) ʠ ʧʦʢʘʟʘʣʘ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘ ʧʨʦʰʝʜʰʠʝ ʣʘʚʠʥʥʦ- ʠ ʩʝʣʝʦʧʘʩʥʳʝ ʧʝ-

ʨʠʦʜʳ ï ʥʘʜʝʞʥʦ ʟʘʱʠʪʠʚ ʘʚʪʦʜʦʨʦʛʫ ʦʪ ʨʝʛʫʣʷʨʥʦ ʩʭʦʜʷʱʠʭ ʟʜʝʩʴ ʣʘʚʠʥ, ʩʝʣʝʚʳʭ ʧʦʪʦ-

ʢʦʚ ʠ ʢʘʤʥʝʧʘʜʦʚ, ʦʙʝʩʧʝʯʠʚ ʙʝʟʦʧʘʩʥʳʡ ʧʨʦʝʟʜ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʜʦʨʦʞʥʦʡ ʪʝʭʥʠʢʠ, 

ʧʨʦʭʦʜ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʘʚʘʨʠʡʥʳʡ ʫʯʘʩʪʦʢ ʘʚʪʦʜʦʨʦʛʠ ʚʦʟʣʝ ʤʦʩʪʘ ʯʝʨʝʟ ʨʝʢʫ ʐʭʝʣʴ-

ʜʘ. ɿʜʝʩʴ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʦʩʳʧʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʠʟ-ʟʘ ʧʦʜʤʳʚʘ ʣʝʚʦʛʦ ʙʝ-

ʨʝʛʘ ʨʝʢʠ ɸʜʳʣ-ʩʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ 2017 ʛʦ-

ʜʘ, ʨʘʟʨʫʰʘʶʪ ʥʠʟʦʚʦʡ ʦʪʢʦʩ ʘʚʪʦʜʦʨʦʛʠ ʠ ʫʛʨʦʞʘʶʪ ʘʩʬʘʣʴʪʦʚʦʤʫ ʧʦʣʦʪʥʫ. 
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 ʈʠʩʫʥʦʢ 2 ï ʋʯʘʩʪʦʢ ʘʚʪʦʜʦʨʦʛʠ ʤʝʞʜʫ ʤʦʩʪʦʤ ʯʝʨʝʟ ʨʝʢʫ ʐʭʝʣʴʜʘ ʠ ʘ/ʣ çʐʭʝʣʴʜʘè  

(ʣʝʚʳʡ ʩʢʣʦʥ ʫʱʝʣʴʷ ɸʜʳʣʩʫ) ï 11.04.2020 ʛ. 

 

ʇʦʩʪʨʦʝʥʥʳʝ ʚ ʨʫʩʣʝ ʨʝʢʠ ɸʜʳʣ-ʩʫ ʟʘʱʠʪʥʳʝ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʝ ʧʦʜʧʦʨʥʳʝ ʩʪʝ-

ʥ  rʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ ʜʦʚʦʣʴʥʦ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʣʠ ʩʚʦʠ ʬʫʥʢʮʠʠ ʠ ʟʘʱʠʪʠʣʠ 

ʙʝʨʝʛʦʚʳʝ ʫʯʘʩʪʢʠ ʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʦʚ ʦʪ ʙʝʨʝʛʦʚʦʡ ʵʨʦʟʠʠ ʠ ʨʘʟʨʫʰʝʥʠʡ ʧʨʠ ʧʘʚʦʜ-

ʢʘʭ ʠ ʩʝʣʝʚʳʭ ʧʦʪʦʢʘʭ, ʧʨʦʭʦʜʠʚʰʠʭ ʚ ʨʫʩʣʝ ʨʝʢʠ ɸʜʳʣ-ʩʫ, ʚʧʣʦʪʴ ʜʦ ʩʝʣʷ 2017 ʛʦʜʘ. ʆʜ-

ʥʘʢʦ, ʧʨʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʩʝʣʝ 2017 ʛʦʜʘ, ʠʟ-ʟʘ ʥʝʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʧʦ ʦʯʠʩʪʢʝ ʨʫʩʝʣ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʋʉɹ çɼʞʘʥ-ʊʫʛʘʥè ʠ ʋʄʎ çʕʣʴʙʨʫʩè, ʦʪ ʩʝ-

ʣʝʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʧʝʨʠʦʜʘ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʳʩʦʪʳ ʩʘʤʠʭ ʩʪʝʥ ï ʩʝʣʝ-

ʚʳʝ ʧʦʪʦʢʠ, ʧʝʨʝʣʠʚʰʠʩʴ ʯʝʨʝʟ ʥʠʭ ʟʘʚʘʣʠʣʠ ʟʘʱʠʱʘʝʤʳʝ ʫʯʘʩʪʢʠ, ʨʘʟʨʫʰʠʚ ʨʘʟʣʠʯʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʠ ʩʤʳʚ ʩʝʣʝʚʳʤ ʧʦʪʦʢʦʤ ʘʚʪʦʪʨʘʢʪʦʨʥʫʶ ʪʝʭʥʠʢʫ, ʦʛʨʘʜʫ, ʚʦʨʦʪʘ, ʠ ʪ.ʜ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʣʝ- ʠ ʣʘʚʠʥʦʦʧʘʩʥʦʡ ʩ ʧʦʨʘʞʝʥʥʦʩʪʴʶ ʜʦ 

75% ʧʣʦʱʘʜʠ ʩʢʣʦʥʦʚ, ʘ ʧʣʦʱʘʜʥʘʷ ʧʦʨʘʞʸʥʥʦʩʪʴ ʢʘʤʥʝʧʘʜʘʤʠ (ʢʘʤʝʥʥʳʤʠ ʦʙʚʘʣʘʤʠ, 

ʦʩʳʧʷʤʠ) ʩʦʩʪʘʚʣʷʝʪ 100% [1, 2, 3]. ʅʘʧʨʠʤʝʨ, ʥʘ ʪʨʘʩʩʫ ʧʦʜʲʝʟʜʥʦʡ ʛʨʫʥʪʦʚʦʡ ʘʚʪʦʜʦʨʦ-

ʛʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʨʘʚʦʤ ʩʢʣʦʥʝ, ʚʳʰʝ ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ ʠ ʜʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ 

ʋʉɹ çɼʞʘʥ-ʊʫʛʘʥè ʚʳʭʦʜʷʪ ʚʦʩʝʤʴ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʦʣʠʛʝʥʝʪʠʯʝʩʢʠʡ 

ʣʘʚʠʥʥʦ-ʩʝʣʝʚʦʡ ʛʝʥʝʟʠʩ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʵʢʦʥʦ-

ʤʠʢʠ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʥʷʪʠʝ ʩʣʝʜʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʠʩʢʣʶʯʘʶʱʠʭ ʠʣʠ ʤʠʥʠʤʠʟʠʨʫʶʱʠʭ ʫʛʨʦʟʳ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʦʧʘʩʥʳʭ ʩʝʣʝʧʨʦʷʚʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ: 

1. ʅʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʨʫʰʝʥʥʦʡ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʩʝ-

ʣʝʤ ʚ 2017 ʛʦʜʫ ʯʘʩʪʠ ʙʝʨʝʛʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʦʜʲʝʟʜʥʦʡ ʜʦʨʦʛʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʜʦʨʦʞ-

ʥʦʛʦ ʧʦʣʦʪʥʘ ʚ ʩʪʦʨʦʥʫ ʨʫʩʣʘ ʟʘ ʩʯʝʪ ʦʪʩʳʧʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʦʪʢʦʩʦʚ ʠʟ ʢʨʫʧʥʦ-ʢʘʤʝʥʥʦʛʦ 
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ʤʘʪʝʨʠʘʣʘ, ʪ.ʢ. ʜʘʣʴʥʝʡʰʘʷ ʧʦʜʨʝʟʢʘ ʩʢʣʦʥʦʚ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ (ʤʝʩʪʘʤʠ ʦʪʢʦʩʳ ʠʤʝʶʪ 

ʚʳʩʦʪʫ ʙʦʣʝʝ 6 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʜʦʨʦʛʠ).  

2. ʅʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ 
ʦʙʝʩʧʝʯʝʥʠʝʤ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʦʪʚʦʜʘ ʢʦʥʮʝʥʪʨʠʨʫʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʦʢʦʚ ʜʦ 

ʙʝʟʦʧʘʩʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʚʝʜʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩ ʢʨʫʪʳʭ ʫʯʘʩʪʢʦʚ ʧʦʜʲʝʟʜʥʦʡ ʘʚʪʦʜʦʨʦʛʠ ï ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʨʦ-

ʟʠʦʥʥʳʭ ʨʘʟʤʳʚʦʚ ʝʸ ʧʦʣʦʪʥʘ ʠ ʦʪʢʦʩʦʚ. 

3. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʝʨʭʥʝʶ ʯʘʩʪʴ ʟʘʩʳʧʢʠ ʠʟ ʤʷʛʢʦʛʦ ʛʨʫʥʪʘ ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘ-

ʮʠʡ ʚ ʫʨʦʚʥʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʦʪʥʘ ʜʦʨʦʛʠ ʥʘ ʢʨʫʪʳʭ ʫʯʘʩʪʢʘʭ ʠ ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʡ ʩʝ-

ʣʝʚʳʭ ʨʫʩʝʣ ʫʢʨʝʧʠʪʴ ʢʘʤʝʥʥʦʡ ʥʘʙʨʦʩʢʦʡ ʩ ʫʧʣʦʪʥʝʥʠʝʤ ï ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʤʳ-

ʪʠʷ ʪʨʘʥʰʝʡ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ ʠʣʠ ʩʝʣʝʚʳʤʠ ʧʦʪʦʢʘʤʠ.  

4. ʇʨʠʣʝʛʘʶʱʠʝ ʢ ʤʦʩʪʫ ʯʝʨʝʟ ʨʝʢʫ ɸʜʳʣ-ʩʫ ʣʝʚʦʙʝʨʝʞʥʳʝ ʛʨʫʥʪʦʚʳʝ ʦʪʢʦʩʳ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʧʦʣʦʞʠʪʴ (ʪʝʨʨʘʩʠʨʦʚʘʪʴ) ʜʦ ʚʝʨʭʘ ʧʦʜʧʦʨʥʳʭ ʩʪʝʥ, ʩʦ ʩʥʷʪʠʝʤ ʛʨʫʥʪʦʚʳʭ 

çʧʨʠʟʤ ʦʙʨʫʰʝʥʠʷè. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʩʪʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ 

ʞ/ʙʝʪʦʥʥʳʝ ʩʪʝʥʳ ʠ ʠʭ ʬʫʥʜʘʤʝʥʪʳ ʪʨʝʙʫʶʪ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ï ʫʩʠʣʝʥʠʷ, ʫʚʝʣʠʯʝ-

ʥʠʷ ʠʭ ʚʳʩʦʪʳ ʜʦ ʫʨʦʚʥʷ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

5. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ (ʚʦʜʦʧʨʦ-

ʚʦʜ, ʢʘʥʘʣʠʟʘʮʠʷ, ʛʘʟʦʧʨʦʚʦʜ, ʢʘʙʝʣʠ ʠ ʜʨ.) ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʘʛʘʪʴ ʠʭ ʙʣʠʞʝ ʢ ʧʦʜʦʰʚʝ 

ʚʝʨʭʦʚʦʛʦ ʦʪʢʦʩʘ ʩʢʣʦʥʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʟʘʛʣʫʙʣʝʥʠʝ ʠʭ ʜʦ ʥʦʨʤʘʪʠʚʥʦʡ ʛʣʫʙʠʥʳ 

ʩ ʫʯʝʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ. ʆʙʨʘʪʥʫʶ ʟʘʩʳʧʢʫ ʪʨʘʥʰʝʡ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʫʢ-

ʨʝʧʣʝʥʠʝʤ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʟʘʩʳʧʢʠ ʢʘʤʝʥʥʦ-ʛʨʘʚʠʡʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʧʦʩʣʦʡʥʳʤ ʫʪʨʘʤʙʦ-

ʚʳʚʘʥʠʝʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʨʦʟʠʦʥʥʳʭ ʨʘʟʤʳʚʦʚ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ ʚʦʜʥʳʤʠ ʧʦ-

ʪʦʢʘʤʠ. 

6. ʅʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʙʘʟʘʤʠ ʋʉɹ çɼʞʘʥ-ʊʫʛʘʥè ʥʝʦʙʭʦʜʠʤʦ ʧʨʝ-

ʜʫʩʤʦʪʨʝʪʴ ʫʙʦʨʢʫ ʩ ʚʝʨʭʦʚʦʛʦ ʦʪʢʦʩʘ ʜʦʨʦʛʠ ʚʩʝʭ ʥʝʫʩʪʦʡʯʠʚʳʭ ʩʢʘʣʴʥʳʭ ʦʙʣʦʤʢʦʚ. ʅʘ 

2-ʭ ʫʯʘʩʪʢʘʭ ʜʣʠʥʦʡ ~130 ʤʝʪʨʦʚ ʠ ~140 ʤʝʪʨʦʚ ʚ ʤʝʩʪʘʭ ʧʦʜʨʝʟʢʠ ʩʢʣʦʥʦʚ ʠ ʨʘʩʧʦʣʦʞʝ-

ʥʠʷ ʢʫʨʫʤʥʠʢʦʚ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚʝʨʭʦʚʳʭ ʦʪʢʦʩʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʨʦʠʪʴ ʤʘʩʩʠʚʥʳʝ 

ʟʘʱʠʪʥʳʝ ʧʦʜʧʦʨʥʳʝ ʩʪʝʥʢʠ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ. 

7. ɼʚʝ ʞ/ʙʝʪʦʥʥʳʝ ʦʧʦʨʳ ʃʕʇ-10 ʢɺ ʤʝʞʜʫ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʙʘʟʘʤʠ ʋʉɹ çɼʞʘʥ-

ʊʫʛʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʦʧʘʩʥʳʭ ʤʝʩʪʘʭ ʧʦʜ ʢʨʫʪʳʤʠ ʚʝʨʭʦʚʳʤʠ ʦʪʢʦʩʘʤʠ ʜʦʨʦʛʠ, ʥʝ-

ʦʙʭʦʜʠʤʦ ʧʝʨʝʥʝʩʪʠ ʚ ʙʝʟʦʧʘʩʥʳʝ ʤʝʩʪʘ ʠʣʠ ʫʙʨʘʪʴ ʩʦʚʩʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʣʝʪʦʚ ʤʝʞ-

ʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʧʦʨʘʤʠ ʥʘ ʙʝʟʦʧʘʩʥʳʭ ʤʝʩʪʘʭ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʣʝʪʦʚ ʠʟ-ʟʘ ʜʝʤʦʥ-

ʪʘʞʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʧʦʨ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʳ ʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʫʢʨʝʧʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʦʨ. 

8. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʧʦʜʟʝʤʥʳʭ ʯʘʩʪʝʡ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʦʪ ʧʦʧʘʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʫʧʣʦʪʥʝʥʠʝ ʦʙʨʘʪʥʦʡ ʟʘʩʳʧʢʠ 

ʪʨʘʥʰʝʡ, ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ʘʚʪʦʜʦʨʦʛʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʫʩʪʨʦʡʩʪʚʦʤ ʩʦʦʨʫʞʝʥʠʡ ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʜʣʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʧʨʠʝʤʘ, ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʘʥʠʷ, ʦʯʠʩʪʢʠ ʠ ʦʪʚʦʜʘ ʦʯʠʱʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʦʢʦʚ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. 

9.  ɼʣʷ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ ʦʪ ʦʧʘʩʥʳʭ ʩʝʣʝʧʨʦʷʚʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ (ʢʘʤʥʝʧʘʜʦʚ, ʣʘʚʠʥ ʠ ʜʨ.) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʧʨʦʝʢʪʘ ʠʥʞʝʥʝʨ-

ʥʦʡ ʟʘʱʠʪʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʫʩʪʨʦʡʩʪʚʦ ʟʘʱʠʪʥʳʭ ʦʛʨʘʞʜʝ-

ʥʠʡ ʠʟ ʤʦʥʦʣʠʪʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʝʪʯʘʪʳʭ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʢʦʣʴʯʫʞʥʦʡ 

ʩʪʘʣʠ ʠ ʜʨ. 

10. ʉʫʱʝʩʪʚʫʶʱʠʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʧʦʜʧʦʨʥʳʝ ʤʘʩʩʠʚʥʳʝ ʙʝʪʦʥʥʳʝ ʤʦʥʦʣʠʪʥʳʝ 

ʩʪʝʥʳ ʥʘ ʚʝʨʭʥʝʡ ʙʘʟʝ ʋʉɹ çɼʞʘʥ-ʊʫʛʘʥè, ʋʄʎ çʕʣʴʙʨʫʩè, ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ ʯʝʨʝʟ 

ʨʝʢʫ ɸʜʳʣ-ʩʫ ʧʦʢʘʟʘʣʠ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʠʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʯʘʩʪʢʠ ʪʝʨʨʠʪʦ-

ʨʠʡ ʠ ʦʩʥʦʚʥʳʝ (ʢʘʧʠʪʘʣʴʥʳʝ) ʟʜʘʥʠʷ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʩʝʣʝ 2017 ʛʦ-

ʜʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʨʠʙʨʝʞʥʫʶ ʯʘʩʪʴ ʟʘʩʪʨʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʱʠʪʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʘʩʩʠʚʥʳʤʠ ʞ/ʙʝʪʦʥʥʳʤʠ ʩʪʝʥʢʘʤʠ ʩ ʫʩʠʣʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʝ-

ʥʦʢ, ʩ ʥʘʨʘʱʠʚʘʥʠʝʤ ʠʭ ʜʣʠʥʳ (ʚ ʚʝʨʭʥʝʶ ʠ ʥʠʞʥʝʶ ʩʪʦʨʦʥʳ) ʠ ʚʳʩʦʪʳ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ 

ʧʨʦʝʢʪʝ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʘʩʯʝʪʘʤ. ɹʝʨʝʛʦʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 
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ʟʜʝʩʴ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʩʷ ʪʘʢʞʝ ʠʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʅʘʧʨʠʤʝʨ, ʩʦʯʝʪʘʥʠʷ 

ʙʝʪʦʥʥʳʭ ʩʪʝʥ ʩ ʩʝʪʯʘʪʳʤʠ ʩʪʘʣʴʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʠ ʛʨʫʥʪʦʚʦ-ʢʘʤʝʥʥʳʤʠ ʛʠʜʨʦʪʝʭ-

ʥʠʯʝʩʢʠʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ (ʥʘʧʨʘʚʣʷʶʱʠʝ ʜʘʤʙʳ, ʚʘʣʳ, ʰʧʦʨʳ, ʧʦʣʫʟʘʧʨʫʜʳ ʠ ʜʨ.). 

11. ɹʝʨʝʛʦʟʘʱʠʪʥʳʝ (ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʝ) ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʉɹ 

çɼʞʘʥ-ʊʫʛʘʥè, ʚ ʪ.ʯ. ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʫʯʘʩʪʢʘʭ ʨʫʩʣʘ ʨʝʢʠ ɸʜʳʣ-ʩʫ ʜʦʣʞʥʳ ʧʨʦʚʦ-

ʜʠʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʨʫʩʣʦʦʯʠʩʪʠʪʝʣʴʥʳʤʠ ʠ ʨʫʩʣʦ-ʨʝʛʫʣʠʨʦʚʦʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʩ ʤʘʢʩʠ-

ʤʘʣʴʥʳʤ ʦʪʚʦʜʦʤ ʦʩʥʦʚʥʦʛʦ ʨʫʩʣʘ ʨʝʢʠ ɸʜʳʣ-ʩʫ ʦʪ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʢ ʣʝʚʦʤʫ, ʥʘʯʠʥʘʷ ʦʪ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʣʘʚʠʥʥʦ-ʩʝʣʝʚʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʦʪ ʃʉʆ-8. ʕʪʠ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʧʨʦʚʦ-

ʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʨʦʝʢʪʦʤ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʧʨʠ ʩʦʛʣʘʩʦʚʘʥʠʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ï 

ɻʅʇ çʇʨʠʵʣʴʙʨʫʩʴʝè, ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨ ʄʠʥʧʨʠʨʦʜʳ ʈʌ ʠ ʜʨ. 

12. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ï ʪʨʘʩʩʳ ʘʚʪʦʜʦʨʦʛʠ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʝʢʪʦʤ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʥʞʝʥʝʨʥʦʡ 

ʟʘʱʠʪʝ ʪʝʨʨʠʪʦʨʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʝʣʝʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʧʦ ʟʘʱʠʪʝ ʦʪ ʣʘʚʠʥ, ʢʘʤʥʝʧʘʜʦʚ, 

ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ (ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʭ) ʩʦʦʨʫʞʝʥʠʡ, ʧʨʦʚʝʜʝʥʠʷ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʜʨʫ-

ʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʩʢʣʦʥʦʚ ʠ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

13. ʆʧʝʨʘʪʠʚʥʦʝ ʦʧʦʚʝʱʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ 

ʠ ʥʘʩʝʣʝʥʠʷ ʦ ʥʘʩʪʫʧʘʶʱʝʡ (ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ) ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʫʛʨʦʟ ʧʨʠʨʦʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʄʏʉ ʧʦ ʂɹʈ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʥʦʟʥʳʭ ʤʝʪʝʦʜʘʥʥʳʭ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʝ ʪʝʨʨʠʪʦʨʠʡ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʢ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʡ ʩʧʦʩʦʙ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʧʦʚʝʱʝʥʠʷ ʦ ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʌɻɹʋ çɺɻʀè ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʧʦ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʤ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʩʣʫʯʘʷʤ ʩʭʦʜʘ ʩʝʣʝʡ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʂɹʈ ʟʘ ʥʘʙʣʶʜʘʝ-

ʤʳʡ ʧʝʨʠʦʜ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʦʧʠʩʘʥ ʚ ʠʩʪʦʯʥʠʢʝ ï çʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʙʝʩ-

ʧʝʯʝʥʠʶ ʧʨʦʪʠʚʦʩʝʣʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠè [4]. ɺ ʮʝʣʷʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʨʦʬʝʩʩʦʨʘ ɺʠʣʴʬʘʥʜʘ ʈ.ʄ., ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C++ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ çʈʘʩʯʸʪ ʫʨʦʚʥʷ ʩʝʣʝ-

ʚʦʡ ʦʧʘʩʥʦʩʪʠ ʜʦʞʜʝʚʦʛʦ ʛʝʥʝʟʠʩʘè [5], ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʧʝʨʘʪʠʚʥʦʛʦ (ʧʦʩʫʪʦʯʥʦʛʦ) ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʧʦʚʝʱʝʥʠʷ ʦʙ 

ʫʨʦʚʥʷʭ ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʜʦʞʜʝʚʦʛʦ ʛʝʥʝʟʠʩʘ.  

14. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʨʦʨʳʚʦʚ ɹʘʰʢʘʨʠʥʩʢʠʭ ʦʟʝʨ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʚʳʧʦʣʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʙʦʪ ʜʣʷ ʠʭ ʙʝʟʦʧʘʩʥʦʛʦ (ʨʝʛʫʣʠʨʫʝʤʦʛʦ) ʦʧʦʨʦʞʥʝʥʠʷ ʠ ʠʩʢʣʶ-

ʯʝʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʦʙʲʝʤʦʚ ʪʘʣʳʭ ʠ ʜʦʞʜʝʚʳʭ ʚʦʜ 

ʚ ʯʘʰʘʭ ʵʪʠʭ ʦʟʝʨ. ɼʘʥʥʳʝ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʥʦʡ ʜʦ-

ʢʫʤʝʥʪʘʮʠʝʡ (ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ), ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩ-

ʥʳʭ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ, ʧʨʦʰʝʜʰʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʵʢʩʧʝʨʪʠʟʫ.  

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʚʪʦʨʝʥʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʭʦʜʘ ʩʝʣʝʚʦʛʦ ʧʦ-

ʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʨʳʚʘ ʦʟʝʨʘ ɹʘʰʢʘʨʘ ʚ 2017 ʛʦʜʫ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʣʘʤʠ ʄʏʉ ʧʦ 

ʂɹʈ, ʎɻʄʉ ʂɹʈ, ʌɻɹʋ çɺɻʀè ʈʦʩʛʠʜʨʦʤʝʪʘ ʠ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʕʣʴʙʨʫʩʩʢʦʛʦ ʨʘʡʦʥʘ 

ʧʨʦʚʦʜʠʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʫʨʦʚʥʝʤ ʚʦʜʳ ʚ ɹʘʰʢʘʨʠʥʩʢʠʭ ʦʟʸʨʘʭ ʠ ʩʦʩʪʦʷʥʠʷ ʣʝʜʦʚʦ-

ʤʦʨʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʣʝʜʥʠʢʘ ɹʘʰʢʘʨʘ. ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʨʘʩʯʠʩʪʢʠ ʛʨʫʥʪʦʚʦʡ ʘʚʪʦʜʦʨʦ-

ʛʠ ʦʪ ʣʘʚʠʥʥʦ-ʩʝʣʝʚʳʭ ʤʘʩʩ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʝʟʜʘ ʢ 

ʋʉɹ çɼʞʘʥ-ʊʫʛʘʥè ʠ ʢ ʧʦʛʨʘʥʠʯʥʦʡ ʟʦʥʝ ʧʨʠʚʣʝʢʘʶʪʩʷ ʩʠʣʳ ʠ ʩʨʝʜʩʪʚʘ ʵʢʩʧʣʫʘʪʠʨʫʶ-

ʱʝʡ ʜʦʨʦʞʥʦʡ ʩʣʫʞʙʳ ʠ ʩʦʙʩʪʚʝʥʥʘʷ ʪʝʭʥʠʢʘ ʋʉɹ çɼʞʘʥ-ʊʫʛʘʥè. 
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Annotation. The article presents the results of a survey of the structures of the bridge over 

the Adyl-su river. The state of the bearing metal and reinforced concrete structures of the high-

way bridge, coastal protection structures, unpaved coastal slopes and adjacent sections of the 

Adyl-su river is shown. 

Based on the results of the surveys, recommendations are proposed for carrying out repair 

and restoration work and measures to ensure the safe operation of the structures under study, 

taking into account the threats existing in this territory of the impact of hazardous natural phe-

nomena ï floods and mudflows. 

Key words: Dangerous mudflows, channel blockages, outburst floods, erosion erosion, 

çcollapse prismsè, stability of coastal slopes, reinforced concrete structures, corrosion of con-

crete and metal structures, anti-corrosion protection, engineering protection. 

 

 

ʋʱʝʣʴʝ ɸʜʳʣʩʫ ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʝʡ ʩ ʥʘʣʠʯʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʧʘʩʥʳʭ ʧʨʠ-

ʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʪʘʢʠʭ ʢʘʢ ï ʣʘʚʠʥʳ, ʩʝʣʠ (ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ï ʧʨʦʨʳʚʥʳʝ ʛʣʷʮʠ-

ʘʣʴʥʦ-ʜʦʞʜʝʚʦʛʦ ʛʝʥʝʟʠʩʘ), ʢʘʤʥʝʧʘʜʳ, ʣʝʜʦʚʦ-ʢʘʤʝʥʥʳʝ ʦʙʚʘʣʳ, ʧʦʚʳʰʝʥʥʘʷ ʩʝʡʩʤʠʯ-

ʥʦʩʪʴ (ʥʦʨʤʘʪʠʚʥʘʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ï 9 ʙʘʣʣʦʚ) ʠ ʜʨʫʛʠʝ [1]. ʉʫʱʝʩʪʚʫʶʱʠʡ ʟʜʝʩʴ ʙʦ-

ʣʝʝ 40 ʣʝʪ ʢʘʧʠʪʘʣʴʥʳʡ ï ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʧʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʥʝʩʫʱʠʭ ʧʨʦʣʝʪʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʩʪʘʣʴʥʳʭ ʩʢʚʦʟʥʳʭ ʙʘʣʦʢ, ʘʚʪʦʜʦʨʦʞʥʳʡ ʤʦʩʪ ʯʝʨʝʟ ʨʝʢʫ ɸʜʳʣ-ʩʫ ʨʘʩʧʦ-

ʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ (ɻʅʇ) çʇʨʠʵʣʴʙʨʫʩʴʝè, 

ʧʨʘʢʪʠʯʝʩʢʠ, ʚ ʩʝʨʝʜʠʥʝ ʫʱʝʣʴʷ ɸʜʳʣʩʫ ʠ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʘ ʜʘʥʥʦʡ ʨʝʢʝ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʤ ʥʘʜʸʞʥʳʡ ʧʨʦʝʟʜ ʢ ʫʯʝʙʥʦ-ʩʧʦʨʪʠʚʥʦʡ ʙʘʟʝ (ʋʉɹ) çɼʞʘʥ-ʊʫʛʘʥè ʠ ʚ ʧʦʛʨʘ-

ʥʠʯʥʫʶ ʟʦʥʫ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ ʚʲʝʟʜ ʥʘ ʤʦʩʪ ʯʝʨʝʟ ʨʝʢʫ ɸʜʳʣ-ʩʫ ʩ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴ-

ʥʳʤ ʟʥʘʢʦʤ ʦ ʩʝʣʝʦʧʘʩʥʦʩʪʠ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ (ʫʩʪʘʥʦʚʣʝʥ ʧʦʩʣʝ ʩʝʣʷ 2017 ʛʦʜʘ). 

 

    
 

ʈʠʩʫʥʦʢ 1 ï ʄʦʩʪ ʯʝʨʝʟ ʨʝʢʫ ɸʜʳʣ-ʩʫ ʩ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʤ ʟʥʘʢʦʤ ʦ ʩʝʣʝʚʦʡ ʫʛʨʦʟʝ 

 

ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʦʡ ʚʘʞʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʠ ʚ ʩʚʷʟʠ ʩ ʢʘʪʘʩʪʨʦʬʠʯʝ-

ʩʢʠʤ ʧʨʦʨʳʚʦʤ ʦʟʝʨʘ ɹʘʰʢʘʨʘ ʚ 2017 ʛʦʜʫ, ʧʨʠʚʝʜʰʠʤ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʨʘʟʨʫʰʝʥʠʷʤ 

ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʙʨʝʞʥʳʭ ʜʦʨʦʛ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ, ʤʦʩʪʦʚʳʭ ʧʝʨʝ-

ʭʦʜʦʚ ʠ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʘʚʪʦ-

ʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ, ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʨʫʩʣʘ ʨʝʢʠ ʠ ʝʸ ʙʝʨʝʛʦʚ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʦʚ ʨʫʩʣʘ ʨʝʢʠ ɸʜʳʣ-ʩʫ.   

ʋʯʘʩʪʦʢ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʦʩʪʘ ʯʝʨʝʟ ʨʝʢʫ ɸʜʳʣ-ʩʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘ-

ʩʳʱʝʥʥʦʩʪʴʶ ʠʥʞʝʥʝʨʥʳʤʠ ʩʝʪʷʤʠ (ʃʕʇ-10 ʢɺ, ʧʦʜʟʝʤʥʳʝ ʵʣʝʢʪʨʦʢʘʙʝʣʴ 10 ʢɺ ʠ ʢʘʙʝʣʷ 

ʩʚʷʟʠ, ʚʦʟʜʫʰʥʳʡ ʦʧʪʦʚʦʣʦʢʦʥʥʳʡ ʢʘʙʝʣʴ ʩʚʷʟʠ ʠ ʜʨ.). ʉʦʦʨʫʞʝʥʠʷ ʜʘʥʥʦʛʦ ʤʦʩʪʦʚʦʛʦ 
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ʧʝʨʝʭʦʜʘ ï ʘʚʪʦʜʦʨʦʞʥʳʡ ʤʦʩʪ, ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʳʝ ʙʝʪʦʥʥʳʝ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʙʝʨʝʛʦ-

ʟʘʱʠʪʥʳʝ ʩʪʝʥʳ, ʦʙʝʩʧʝʯʠʣʠ ʙʝʟʦʧʘʩʥʳʡ ʧʨʦʧʫʩʢ ʤʦʱʥʳʭ ʥʘʥʦʩʦʚʦʜʥʦʛʦ ʠ ʩʝʣʝʚʦʛʦ ʧʦ-

ʪʦʢʦʚ ʧʨʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʧʨʦʨʳʚʝ ʦʟʝʨʘ ɹʘʰʢʘʨʘ 01.09.2017 ʛʦʜʘ. ʇʨʠ ʵʪʦʤ ʫʢʘʟʘʥʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʭ ʯʘʩʪʠ ʩʦʭʨʘʥʠʣʠ ʩʚʦʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʥʝ ʧʦʪʝʨʧʝʣʠ ʚʠʜʠʤʳʭ ʜʝʬʦʨʤʘ-

ʮʠʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʘʥʥʦʛʦ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʚʠʜ ʩ ʨʫʩʣʘ ʥʘ ʘʚʪʦʜʦʨʦʞʥʳʡ ʤʦʩʪ ʯʝʨʝʟ ʨʝʢʫ ɸʜʳʣ-ʩʫ. 

ʅʘ ʨʠʩʫʥʢʝ ʚʠʜʥʳ ʚʝʪʚʠ ʜʝʨʝʚʴʝʚ (ʧʦʢʘʟʘʥʳ ʩʪʨʝʣʢʦʡ), ʟʘʩʪʨʷʚʰʠʝ ʚ ʧʨʦʝʤʘʭ ʩʪʘʣʴʥʳʭ 

ʧʨʦʣʸʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʩʪʘ, ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʟʜʝʩʴ ʩʝʣʝʚʦʛʦ (ʠ/ʠʣʠ ʥʘʥʦʩʦʚʦʜʥʦʛʦ 

ʧʘʚʦʜʢʘ) ʧʦʪʦʢʘ ʚ 2017 ʛʦʜʫ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʫʨʦʚʥʝʤ ʙʝʨʝʛʦʚʦʡ ʵʨʦʟʠʠ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʳʩʦʪʘ ʧʦʪʦʢʘ (ʩʢʦʨʝʝ ʚʩʝʛʦ ʚʦʣʥʳ ʧʦʪʦʢʘ) ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʛʘʣʘ ʥʠʟʘ 

ʧʨʦʣʝʪʥʳʭ ʩʪʨʦʝʥʠʡ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʨʘʛʤʝʥʪʦʤ ʛʝʦʜʝʟʠʯʝʩʢʦʡ 

ʩʲʸʤʢʠ (ʩʤ. ʨʠʩ. 3) ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʤʘʨʪʝ 2020 ʛʦʜʘ, ʚʳʩʦʪʘ ʩʝʯʝʥʠʷ ʧʨʦ-

ʸʤʘ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ õ 8 ʤʝʪʨʦʚ, ʧʨʠ ʰʠʨʠʥʝ (ʦʪ ʦʧʦʨʳ ʜʦ ʦʧʦ-

ʨʳ) 20 ʤʝʪʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʢʦʨʦʩʪʴ ʩʝʣʝʚʦʛʦ (ʥʘʥʦʩʦʚʦʜʥʦʛʦ) ʧʦʪʦʢʘ ʚ 3 ʤʝʪʨʘ ʚ ʩʝ-

ʢʫʥʜʫ, ʩ ʫʯʝʪʦʤ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ 160 ʤ
2
, ʦʙʝʩʧʝʯʠʪ ʟʜʝʩʴ ʤʘʢ-

ʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚ 480 ʤ
3
/ʩ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ).  

ʉʫʜʷ ʧʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʣʝʜʘʤ ʚʦʟʜʝʡʩʪʚʠʷ ʪʚʝʨʜʦʡ (ʘʙʨʘʟʠʚʥʦʡ) ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʘ-

ʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʥʘ ʙʝʪʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʪʝʥ ʠ ʦʧʦʨʘʭ ʤʦʩʪʘ, 

ʥʘʠʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʘʷ ʚʨʝʤʝʥʥʘʷ ʬʘʟʘ ʧʦʪʦʢʘ ʧʨʦʭʦʜʠʣʘ ʧʨʠ ʝʸ ʚʳʩʦʪʝ 

õ 4,5 ʤʝʪʨʘ. ʀʤʝʥʥʦ ʜʦ ʵʪʦʡ ʚʳʩʦʪʳ ʬʠʢʩʠʨʫʶʪʩʷ ʤʝʩʪʥʳʝ (ʣʦʢʘʣʴʥʳʝ) ʜʝʬʝʢʪʳ ʚ ʙʝʪʦʥ-

ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʪʝʥ (ʩʤ. ʨʠʩʫʥʢʠ 2, 4, 5, 6, 7).    

 

     
 

ʈʠʩʫʥʦʢ 2 ï ʆʙʱʠʡ ʚʠʜ ʥʘ ʘʚʪʦʜʦʨʦʞʥʳʡ ʤʦʩʪ ʯʝʨʝʟ ʨʝʢʫ ɸʜʳʣ-ʩʫ ʩ ʨʫʩʣʘ 

 

çʈʞʘʚʳʡè ʮʚʝʪ ʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʤʳʚʘʝʤʳʭ ʚʦʜʥʳʤ ʧʦʪʦʢʦʤ, ʧʦʢʘʟʳʚʘʝʪ ʥʘ-

ʣʠʯʠʝ ʚ ʨʝʢʝ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʳ, ʜʝʙʝʪ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪ ʜʦ 2000 

ʤ
3
/ʩʫʪʢʠ [2]. ɺ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʩʣʝʜʦʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ ʥʝʟʘʤʝʪʥʦ ʠʟ-ʟʘ ʤʥʦʛʦʢʨʘʪʥʦ-

ʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʪʘʣʳʭ (ʤʷʛʢʠʭ) ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʝʚʦʙʝʨʝʞʥʳʝ ʦʪʢʦ-

ʩʳ (ʨʠʩ. 2, 4, 6, 9) ʩʥʠʟʫ ʠ ʚʳʰʝ ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʯʪʠ ʚʝʨʪʠ-

ʢʘʣʴʥʳʝ ʦʙʨʳʚʳ ʩ ʧʨʠʟʤʘʤʠ ʦʙʨʫʰʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʫʧʦʣʦʞʠʪʴ ʦʪʢʦʩʳ ʜʦ ʚʝʨʭʘ ʧʦʜ-

ʧʦʨʥʳʭ ʩʪʝʥ, ʩʦ ʩʥʷʪʠʝʤ ʛʨʫʥʪʦʚʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ çʧʨʠʟʤ ʦʙʨʫʰʝʥʠʷè ʠ, ʚ ʜʘʣʴʥʝʡʰʝʤ, 

ʟʘʧʨʦʝʢʪʠʨʦʚʘʪʴ ʟʜʝʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʝʨʪʠ-

ʢʘʣʴʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʙʝʟʦʧʘʩʥʳʤ ʦʪʚʦʜʦʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʦʢʦʚ.   
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ʈʠʩʫʥʦʢ 3 ï ʌʨʘʛʤʝʥʪ ʪʦʧʦʩʲʸʤʢʠ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ ʨʝʢʫ ɸʜʳʣ-ʩʫ  

 

        
 

ʈʠʩʫʥʦʢ 4 ï ʃʝʚʦʙʝʨʝʞʥʘʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʤʦʩʪʘ. ʉʪʨʝʣʢʦʡ ʧʦʢʘʟʘʥʘ ʧʦʪʝʥʮʠʘʣʴʥʘʷ  

çʧʨʠʟʤʘ ʦʙʨʫʰʝʥʠʷè 

 

ʅʘ ʨʠʩʫʥʢʝ 5 (ʚʠʜ ʩ ʣʝʚʦʛʦ ʙʝʨʝʛʘ) ʠ ʨʠʩʫʥʢʘʭ 6 ʠ 7 (ʚʠʜ ʩ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ) ʩʪʨʝʣʢʘʤʠ 

ʧʦʢʘʟʘʥʳ ʤʝʩʪʘ ʧʨʦʤʦʠʥ ʧʦʜ ʧʦʜʦʰʚʦʡ ʤʦʥʦʣʠʪʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʧʦʜ-

ʧʦʨʥʳʭ ʩʪʝʥ. ɿʜʝʩʴ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʫʢʘʟʘʥʥʳʭ ʧʨʦʤʦʠʥ ʠ ʨʘʟʨʫʰʝʥʠʷ ʫʯʘ-
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ʩʪʢʦʚ ʧʦʜʧʦʨʥʳʭ ʩʪʝʥ, ʩʨʦʯʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ 

ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʧʦʣʦʚʦʜʴʷ. ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʕʣʴʙʨʫʩʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʩ.ʧ. ʕʣʴʙʨʫʩ, ʘ ʪʘʢʞʝ 

ʚʣʘʜʝʣʴʮʘʤ ʢʘʬʝ ʠ ʤʘʛʘʟʠʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʨʝʰʠʪʴ ʚʦʧʨʦʩʳ ʦ ʨʝʤʦʥʪʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʠ ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ 

ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʝʛʦ ʦʙʨʫʰʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʠ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʘʤʦʛʦ ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʨʘʩʪʠʪʴ ʧʦ ʚʳʩʦʪʝ ʩʫʱʝʩʪ-

ʚʫʶʱʠʝ ʙʝʪʦʥʥʳʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʩʪʝʥʢʠ ʚʳʰʝ ʠ ʥʠʞʝ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʜʦ ʫʨʦʚʥʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. 

 

   
 

ʈʠʩʫʥʦʢ 5 ï ʄʦʩʪ ʯʝʨʝʟ ʨʝʢʫ ɸʜʳʣ-ʩʫ (ʚʠʜ ʩ ʣʝʚʦʛʦ ʙʝʨʝʛʘ). ʉʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʳ ʤʝʩʪʘ ʣʦʢʘʣʴʥʳʭ 

ʜʝʬʝʢʪʦʚ ʚ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ 

 

 
 

  ʈʠʩʫʥʦʢ 6 ï ɺʠʜ ʥʘ ʣʝʚʳʡ ʙʝʨʝʛ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʦʩʪʘ  

 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʪʘʢʞʝ ʫʩʪʨʦʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʙʝʨʝʛʦʟʘʱʠʪʥʫʶ ʙʝʪʦʥʥʫʶ ʩʪʝʥʢʫ ʚ 

ʧʨʦʜʦʣʞʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʚʳʰʝ ʤʦʩʪʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʤʳʚʘ 
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ʧʦʜʦʰʚʳ ʦʪʢʦʩʘ ʠ ʝʛʦ ʟʘʱʠʪʳ ʚ ʧʝʨʠʦʜ ʧʘʚʦʜʢʦʚ ʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ 

(ʨʠʩ. 2, 3, 4, 9).  

 

   
 

ʈʠʩʫʥʦʢ 7 ï ɺʠʜ ʥʘ ʧʨʘʚʳʡ ʙʝʨʝʛ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʦʩʪʘ   

 

 
 

ʈʠʩʫʥʦʢ 8 ï ʃʝʚʦʙʝʨʝʞʥʳʝ ʦʧʦʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ  

  

ʅʘ ʨʠʩʫʥʢʝ 8 ʧʦʢʘʟʘʥʳ ʣʝʚʦʙʝʨʝʞʥʳʝ ʦʧʦʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ 

ʯʝʨʝʟ ʨʝʢʫ ɸʜʳʣ-ʩʫ. ɺʠʜʥʳ ʩʣʝʜʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʢʦʨʨʦʟʠʠ ʩʪʘʣʴʥʳʭ ʧʨʦʣʝʪʥʳʭ ʢʦʥʩʪ-

ʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʝʜʘʚʘʨʠʡʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞ/ʙʝʪʦʥʥʦʡ ʦʧʦʨʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʙʝʨʝʛʦʚʦʡ 

ʩʪʘʣʴʥʦʡ ʙʘʣʢʠ. ʉʣʝʜʳ ʜʝʬʝʢʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ (ʧʦʢʘʟʘʥʳ ʩʪʨʝʣʢʘʤʠ) ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʦʧʦ-

ʨʳ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʦʥʠ ʧʨʦʠʟʦʰʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʩʣʦʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ʧʨʠ ʫʢʣʘʜʢʝ ʚ ʦʧʘʣʫʙʢʫ, ʜʦʧʫʱʝʥʥʳʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʘʥʥʦʛʦ ʤʦʩʪʘ, ʠʣʠ ʚʦʟʥʠʢʣʠ ʦʪ 


















































































































