
0 

 



 

 

 
 
 
 
 
 

ȲȴȱȴȪȫȬȳɁȯ ȳȦȹȽȳɁȯ ȺȴȶȹȲ: 

ȫȷȸȫȷȸȨȫȳȳɁȫ  
Ȯ ȲȫȪȮȼȮȳȷȰȮȫ ȳȦȹȰȮ 

 

 

 

 

ʕʣʝʢʪʨʦʥʥʳʡ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ VIII ʩʪʫʜʝʥʯʝʩʢʦʡ  

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʟʘʦʯʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

 

 

ˉ 1 (8) 

ʗʥʚʘʨʴ 2014 ʛ. 

 

 

 

ʀʟʜʘʝʪʩʷ ʩ ʤʘʨʪʘ 2013 ʛʦʜʘ 

 

 

 

 

 

 

 

 

 

 

 

ʄʦʩʢʚʘ 

2014  



 

ʋɼʂ 50+61 

ɹɹʂ 20+5 

ʄ 75 

 

 

 

 

 

 

 

ʄ 75 ʄʦʣʦʜʝʞʥʳʡ ʥʘʫʯʥʳʡ ʬʦʨʫʤ: ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʤʝʜʠʮʠʥʯʢʠʝ ʥʘʫʢʠ. 
ʕʣʝʢʪʨʦʥʥʳʡ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ VIII ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʟʘʦʯʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ð ʄʦʩʢʚʘ: 

ʀʟʜ. çʄʎʅʆè. ð 2014. ð  ̄1 (8) / [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ð ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ. ð URL: http://www.nauchforum.ru/archive/MNF_nature/1(8).pdf 

 

 

 

 

 

ʕʣʝʢʪʨʦʥʥʳʡ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ VIII ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʟʘʦʯʥʦʡ 
ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʄʦʣʦʜʝʞʥʳʡ ʥʘʫʯʥʳʡ ʬʦʨʫʤ: 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʤʝʜʠʮʠʥʯʢʠʝ ʥʘʫʢʠè ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʘʟʣʠʯʥʳʭ ʰʢʦʣ ʠ ʥʘʧʨʘʚʣʝʥʠʡ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ.  

ɼʘʥʥʦʝ ʠʟʜʘʥʠʝ ʙʫʜʝʪ ʧʦʣʝʟʥʦ ʤʘʛʠʩʪʨʘʤ, ʩʪʫʜʝʥʪʘʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ 

ʠ ʚʩʝʤ ʠʥʪʝʨʝʩʫʶʱʠʤʩʷ ʘʢʪʫʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ.  

 

 

 

 

 

 

 

 

 

 

 

ɹɹʂ 20+5 

 

 

 

 

ISSN 2310-0354 É çʄʎʅʆè, 2014 ʛ. 



 

ʆʛʣʘʚʣʝʥʠʝ  

ʉʝʢʮʠʷ 1. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ 6 

ɺʈɽʄɽʅʅʓɽ ʈʗɼʓ ɺ ʇʆʉʊʇʈʆɻʅʆɿɽ ʇɸɺʆɼʂɸ  
ɼɸʃʔʅɽɻʆ ɺʆʉʊʆʂɸ 2013 ɻʆɼɸ 
ʂʘʯʘʝʚʘ ʂʩʝʥʠʷ ɸʥʜʨʝʝʚʥʘ 
ʂʦʣʷʜʘ ɼʘʨʴʷ ɸʥʜʨʝʝʚʥʘ 
ʄʝʪʝʰʦʚʘ ɽʢʘʪʝʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 
ʄʦʣʦʢʦʚʘ ʃʶʙʦʚʴ ɺʠʪʘʣʴʝʚʥʘ 
ʉʦʣʦʚʴʝʚ ɸʨʪʝʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
ɸʛʘʧʦʚʘ ɽʣʝʥʘ ɻʨʠʛʦʨʴʝʚʥʘ 

6 

ʉʝʢʮʠʷ 2. ʍʠʤʠʯʝʩʢʠʝ ʥʘʫʢʠ 14 

ɾɽʉʊʂʆʉʊʔ ɺʆɼʓ ʀ ɽɽ ɺʃʀʗʅʀɽ ʅɸ ɾʀɺʓɽ 
ʆʈɻɸʅʀɿʄʓ 
ɸʭʤʝʪʛʘʣʠʝʚʘ ɻʫʣʴʥʘʟ ɸʣʴʬʘʪʦʚʥʘ 
ʃʳʛʠʥ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

14 

ʉʝʢʮʠʷ 3. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 21 

ɻɽʆɹʆʊɸʅʀʏɽʉʂʆɽ ʇʈʆʌʀʃʀʈʆɺɸʅʀɽ ʆʆʇʊ çɹɸʃʂɸ 
ʂʃɸɼʆɺɸʗè (ɹʆʃʔʐɽʏɽʈʅʀɻʆɺʉʂʀʁ ʈɸʁʆʅ, 
ʉɸʄɸʈʉʂɸʗ ʆɹʃɸʉʊʔ) 
ɼʫʩʧʫʣʦʚʘ ʌʘʨʠʜʵ ɻʦʣʠʦʣʣʦʚʥʘ 
ʄʠʪʨʦʰʝʥʢʦʚʘ ɸʥʥʘ ɽʚʛʝʥʴʝʚʥʘ 

21 

ɻɽʆɹʆʊɸʅʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸʉʊʀʊɽʃʔʅʓʍ 
ʉʆʆɹʑɽʉʊɺ ʆʂʈɽʉʊʅʆʉʊɽʁ ʉɽʃɸ ʊɪʇʃʓʁ ʉʊɸʅ  
(ɽʃʍʆɺʉʂʀʁ ʈɸʁʆʅ, ʉɸʄɸʈʉʂɸʗ ʆɹʃɸʉʊʔ) 
ʐʘʢʤʘʝʚʘ ʈʫʤʠʷ ʈʠʥʘʪʦʚʥʘ 
ʄʠʪʨʦʰʝʥʢʦʚʘ ɸʥʥʘ ɽʚʛʝʥʴʝʚʥʘ 

30 

ʀɿʋʏɽʅʀɽ ʕʃɽʄɽʅʊʅʆɻʆ ʉʆʉʊɸɺɸ ʅɸɼɿɽʄʅʓʍ 
ʆʈɻɸʅʆɺ ʂʋʈʀʃʔʉʂʆɻʆ ʏɸʗ ʂʋʉʊɸʈʅʀʂʆɺʆɻʆ  
ʉɽɺɽʈʆʂɸɺʂɸɿʉʂʀʍ ʇʆʇʋʃʗʎʀʁ 
ʉʪʘʣʴʥʘʷ ɺʠʢʪʦʨʠʷ ɺʷʯʝʩʣʘʚʦʚʥʘ 
ʂʦʣʦʪʠʡ ɺʘʣʝʨʠʡ ʇʝʪʨʦʚʠʯ 
ʉʪʘʣʴʥʘʷ ʄʘʨʠʥʘ ʀʣʴʠʥʠʯʥʘ 

39 

ʉʝʢʮʠʷ 4. ʄʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠ 44 

ʕʂʉʊʈɸʂʊʓ ɸʃʃɽʈɻɽʅʆɺ: ʀʉʊʆʈʀʗ, ʉʆɺʈɽʄɽʅʅʆɽ 
ʉʆʉʊʆʗʅʀɽ, ʊɽʅɼɽʅʎʀʀ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ  
ʄɽʊʆɼʆɺ ʆʎɽʅʂʀ ʂɸʏɽʉʊɺɸ ɻʆʊʆɺʓʍ ʃɽʂɸʈʉʊɺɽʅʅʓʍ 
ʌʆʈʄ 
ɹʦʢʦʚ ɼʤʠʪʨʠʡ ʆʣʝʛʦʚʠʯ 
ʉʤʠʨʥʦʚ ɺʘʣʝʨʠʡ ɺʘʣʝʨʴʝʚʠʯ 
 
 

44 



 

ɸʅɸʃʀɿ ʈʓʅʂɸ ɻʀʇʆʃʀʇʀɼɽʄʀʏɽʉʂʀʍ 
ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʇʈɽʇɸʈɸʊʆɺ ʋʂʈɸʀʅʓ. 
ʌɸʈʄɸʂʆʕʂʆʅʆʄʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ɻʈʋʇʇʓ ʌʀɹʈɸʊʆɺ 
ʂʠʨʠʯʝʥʢʦ ʊʘʨʘʩ ɺʠʢʪʦʨʦʚʠʯ 
ʗʨʤʘʢ ɸʥʥʘ ʉʝʨʛʝʝʚʥʘ 
ɹʫʰʫʝʚʘ ʀʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

65 

ɺʓʗɺʃɽʅʀɽ ɺʃʀʗʅʀʗ ʕʃɽʄɽʅʊʆɺ ɿɼʆʈʆɺʆɻʆ ʆɹʈɸɿɸ 
ɾʀɿʅʀ ʅɸ ʉʊʆʄɸʊʆʃʆɻʀʏɽʉʂʆɽ ɿɼʆʈʆɺʔɽ 
ʄʦʣʜʘʭʤʝʪʦʚʘ ɻʘʫʭʘʨ ɸʙʳʣʘʝʚʥʘ 
ʂʫʜʨʷʢʦʚʘ ɼʠʥʘʨʘ ʌʷʨʠʪʦʚʥʘ 
ʄʘʢʩʠʤʝʥʢʦ ʃʶʜʤʠʣʘ ɺʠʪʘʣʴʝʚʥʘ 

75 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʉʀʍʆʉʆʄɸʊʀʏɽʉʂʀʍ ʉʀʅɼʈʆʄʆɺ  
ʋ ʉʊʋɼɽʅʊʆɺ ʇɽʈɺʆʂʋʈʉʅʀʂʆɺ  
ɸʥʪʦʥʦʚʘ ʃʶʙʦʚʴ ɺʠʢʪʦʨʦʚʥʘ 
ɺʘʡʮʝʣʴ ɺʠʢʪʦʨʠʷ ʆʣʝʛʦʚʥʘ, 
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ʉʀʅɼʈʆʄɸ ʉ ʇʆɼʒɽʄʆʄ ʉɽɻʄɽʅʊɸ ST  
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ʉʘʚʝʥʢʦʚʘ ɸʥʘʩʪʘʩʠʷ ɼʤʠʪʨʠʝʚʥʘ 
ʅʶʜʣʝʝʚʘ ɻʠʣʷʥʘ ɼʶʥʮʛʦʚʥʘ 
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ʋ ɹʆʃʔʅʓʍ ʍʈʆʅʀʏɽʉʂʀʄʀ ʆɹʉʊʈʋʂʊʀɺʅʓʄʀ 
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ʉɽʂʎʀʗ 1.  

ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɺʈɽʄɽʅʅʓɽ ʈʗɼʓ ɺ ʇʆʉʊʇʈʆɻʅʆɿɽ ʇɸɺʆɼʂɸ  

ɼɸʃʔʅɽɻʆ ɺʆʉʊʆʂɸ 2013 ɻʆɼɸ 

ʂʘʯʘʝʚʘ ʂʩʝʥʠʷ ɸʥʜʨʝʝʚʥʘ 

ʩʪʫʜʝʥʪ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʈʌ, ʛ. ʍʘʙʘʨʦʚʩʢ 

ʂʦʣʷʜʘ ɼʘʨʴʷ ɸʥʜʨʝʝʚʥʘ 

ʩʪʫʜʝʥʪ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʈʌ, ʛ. ʍʘʙʘʨʦʚʩʢ 

ʄʝʪʝʰʦʚʘ ɽʢʘʪʝʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 

ʩʪʫʜʝʥʪ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʈʌ, ʛ. ʍʘʙʘʨʦʚʩʢ 

ʄʦʣʦʢʦʚʘ ʃʶʙʦʚʴ ɺʠʪʘʣʴʝʚʥʘ 

ʩʪʫʜʝʥʪ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʈʌ, ʛ. ʍʘʙʘʨʦʚʩʢ 

ʉʦʣʦʚʴʝʚ ɸʨʪʝʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʩʪʫʜʝʥʪ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʈʌ, ʛ. ʍʘʙʘʨʦʚʩʢ 

ɸʛʘʧʦʚʘ ɽʣʝʥʘ ɻʨʠʛʦʨʴʝʚʥʘ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʜʦʮ. ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʈʌ, ʛ. ʍʘʙʘʨʦʚʩʢ 

 

ʃʝʪʦʤ ʠ ʦʩʝʥʴʶ 2013 ʛʦʜʘ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʧʨʦʰʝʣ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ 

ʧʘʚʦʜʦʢ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ ʊʆɻʋ ʧʦʩʚʷʱʝʥʘ ʧʦʩʪʨʦʝʥʠʶ ʤʦʜʝʣʠ 

ʧʘʚʦʜʢʘ ʧʦ ʚʨʝʤʝʥʥʳʤ ʨʷʜʘʤ ʫʨʦʚʥʷ ʨʝʢ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. 

ʇʦ ʜʘʥʥʳʤ ʥʘ ʠʶʣʴðʩʝʥʪʷʙʨʴ 2011, 2012 ʠ 2013 ʛʦʜʦʚ ʚʥʘʯʘʣʝ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ ʧʘʚʦʜʢʘ ʨʝʢ ɸʤʫʨ, ɹʠʨʘ, ɿʝʷ, ʋʨʢʘʥ [1; 2; 3; 5]. 

ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʚʝʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ MS Excel. ʕʪʦʪ 

ʤʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ [4]. 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʈʝʛʨʝʩʩʠʷ ʵʪʦʛʦ ʤʦʜʫʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʯʠʪʘʥʠʝ 
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ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʣʠʥʝʡʥʦʡ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ ʩ k ʧʝʨʝʤʝʥʥʳʤʠ, 

ʧʦʩʪʨʦʝʥʠʝ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʠ ʧʨʦʚʝʨʢʫ ʟʥʘʯʠʤʦʩʪʠ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ. ʇʦʩʪʨʦʝʥʥʳʝ ʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʨʝʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʫʛʘʜʘʪʴ ʧʦʷʚʣʝʥʠʝ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʘʥʦʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʥʘʜ ʶʛʦʤ ʨʦʩʩʠʡʩʢʦʡ 

ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʠʤ ɺʦʩʪʦʢʦʤ (ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʚʦʣʥ ʈʦʩʩʠʠ), ʩʥʝʞʥʘʷ 

ʟʠʤʘ ʚ ʨʘʡʦʥʝ ʙʘʩʩʝʡʥʘ ɸʤʫʨʘ ʠ ʧʦʟʜʥʷʷ ʚʝʩʥʘ. ʆʜʥʘʢʦ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ 

ʦʢʘʟʘʪʴ ʢʦʣʦʩʩʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʷʚʣʝʥʠʝ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʨʝʟʫʣʴʪʘʪʳ ʦʢʘʟʘʣʠʩʴ ʣʫʯʰʝ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʝʣʠʯʠʥ, ʧʦʧʝʨʝʤʝʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʭ ʠ ʫʙʳʚʘʶʱʠʭ. ʆʥʘ ʧʦʣʝʟʥʘ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʦ ʥʝʩʪʘʙʠʣʴʥʦʡ ʚʝʣʠʯʠʥʝ. 

ʉʪʝʧʝʥʴ ʧʦʣʠʥʦʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʵʢʩʪʨʝʤʫʤʦʚ (ʤʘʢʩʠʤʫʤʦʚ 

ʠ ʤʠʥʠʤʫʤʦʚ) ʢʨʠʚʦʡ. ʇʦʣʠʥʦʤ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʤʦʞʝʪ ʦʧʠʩʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ 

ʤʘʢʩʠʤʫʤ ʠʣʠ ʤʠʥʠʤʫʤ. ʇʦʣʠʥʦʤ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʠʤʝʝʪ ʦʜʠʥ ʠʣʠ ʜʚʘ 

ʵʢʩʪʨʝʤʫʤʘ. ʇʦʣʠʥʦʤ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝ ʙʦʣʝʝ ʪʨʝʭ 

ʵʢʩʪʨʝʤʫʤʦʚ.  

ʊʘʢ ʜʣʷ ʨʝʢʠ ɹʠʨʘ ʚ ʛʦʨʦʜʝ ɹʠʨʦʙʠʜʞʘʥ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1 ʜʣʷ 2011 ʛʦʜʘ ʠ ʥʘ ʨʠʩ. 2 ʜʣʷ 2012 ʛʦʜʘ. 
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ʈʠʩʫʥʦʢ 2. ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ 2012 ʛʦʜʘ 

 

ɼʣʷ ʨʝʢʠ ʋʨʢʘʥ ʚʦʟʣʝ ʛʦʨʦʜʘ ɿʝʷ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ. 3 ʜʣʷ 2011 ʛʦʜʘ ʠ ʥʘ ʨʠʩ. 4 ʜʣʷ 2012 ʛʦʜʘ. 

 

 

ʈʠʩʫʥʦʢ 3. ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ 2011 ʛʦʜ 

 

 

ʈʠʩʫʥʦʢ 4. ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ 2012 ʛʦʜ 
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ɼʣʷ ʨʝʢʠ ɿʝʷ ʚ ʨʘʡʦʥʝ ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢʘ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5 ʜʣʷ 2012 ʛʦʜʘ. 

 

 

ʈʠʩʫʥʦʢ 5. ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ 2012 ʛʦʜ 

 

ɼʣʷ ʨʝʢʠ ɸʤʫʨ ʚ ʨʘʡʦʥʝ ʛ. ʂʦʤʩʦʤʦʣʴʩʢ-ʥʘ-ɸʤʫʨʝ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ 

ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 6 ʜʣʷ 2011 ʛʦʜʘ ʠ ʥʘ ʨʠʩ. 7 ʜʣʷ 2012 ʛʦʜʘ. 

 

 

ʈʠʩʫʥʦʢ 6. ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʨ. ɸʤʫʨ ʥʘ ʘʚʛʫʩʪ 2011 ʛ. 
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ʈʠʩʫʥʦʢ 7. ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʨ. ɸʤʫʨ ʥʘ ʘʚʛʫʩʪ 2012 ʛ. 

 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʛʥʦʟʘ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 

ʪʘʢʞʝ ʥʝʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʢ.  

ʅʘ ʨʠʩ. 8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʨʝʢʠ ɹʠʨʘ 

ʚ ʛʦʨʦʜʝ ɹʠʨʦʙʠʜʞʘʥ ʥʘ ʘʚʛʫʩʪ 2013 ʛʦʜʘ. 

 

 

ʈʠʩʫʥʦʢ 8. ʂʨʘʪʢʦʩʨʦʯʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨ. ɹʠʨʘ ʥʘ ʘʚʛʫʩʪ 2013 ʛ. 
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ʇʦ ʜʘʥʥʦʤʫ ʛʨʘʬʠʢʫ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ 

ʘʜʝʢʚʘʪʥʦʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʝʪ ʥʘʤ ʧʨʘʚʦ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʨʝʢʠ ʋʨʢʘʥ ʚʦʟʣʝ ʛʦʨʦʜʘ ɿʝʷ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʥʘ ʘʚʛʫʩʪ 

2013 ʛʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 9. 

 

 

ʈʠʩʫʥʦʢ 9. ʂʨʘʪʢʦʩʨʦʯʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨ. ʋʨʢʘʥ ʥʘ ʘʚʛʫʩʪ 2013 ʛ. 

 

ɼʣʷ ʨʝʢʠ ɿʝʷ ʚ ʨʘʡʦʥʝ ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢʘ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 10 ʥʘ ʘʚʛʫʩʪ 2013 ʛʦʜʘ. 

 

 

ʈʠʩʫʥʦʢ 10. ʂʨʘʪʢʦʩʨʦʯʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨ. ɿʝʷ ʥʘ ʘʚʛʫʩʪ 2013 ʛ. 
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ɼʣʷ ʨʝʢʠ ɸʤʫʨ ʚ ʨʘʡʦʥʝ ʛ. ʂʦʤʩʦʤʦʣʴʩʢ-ʥʘ-ɸʤʫʨʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʣʠʥʝʡʥʘʷ ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʤʦʜʝʣʠ (ʨʠʩ. 11).  

 

 

ʈʠʩʫʥʦʢ 11. ʂʨʘʪʢʦʩʨʦʯʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨ. ɸʤʫʨ ʥʘ ʩʝʥʪʷʙʨʴ 2013 ʛ. 

 

ɼʣʷ ʨʝʢʠ ɸʤʫʨ ʚ ʨʘʡʦʥʝ ʛ. ʍʘʙʘʨʦʚʩʢʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʣʠʥʝʡʥʘʷ 

ʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʤʦʜʝʣʠ (ʨʠʩ. 12). 

 

 

ʈʠʩʫʥʦʢ 12. ʂʨʘʪʢʦʩʨʦʯʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨ. ɸʤʫʨ ʥʘ ʩʝʥʪʷʙʨʴ 2013 ʛ. 
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ʇʨʠ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʪʦʣʴʢʦ ʥʝʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ ʜʦʚʦʣʴʥʦ 

ʭʦʨʦʰʦ ʩʧʨʘʚʠʣʘʩʴ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ 

ʧʨʠʯʠʥʘʤʠ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ, ʧʦ ʩʣʦʚʘʤ ʫʯʝʥʳʭ 

ʠʟ ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʰʠʨʷʪʴ ʩʝʪʴ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʦʚ. ʊʘʢ, ʥʘ ɸʤʫʨʝ, ʛʜʝ ʦʩʝʥʴʶ ʵʪʦʛʦ ʛʦʜʘ 

ʧʨʦʠʟʦʰʣʦ ʨʝʢʦʨʜʥʦʝ ʥʘʚʦʜʥʝʥʠʝ ʩ ʧʝʯʘʣʴʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʜʝʡʩʪʚʫʝʪ 

ʣʠʰʴ ʜʚʘ ʧʫʥʢʪʘ ʟʘʤʝʨʘ ʨʘʩʭʦʜʘ ʚʦʜʳ. ʆʜʠʥ ʠʟ ʥʠʭ ʥʘʭʦʜʠʪʩʷ 

ʚ ʩʝʣʝ ɹʦʛʦʨʦʜʩʢʦʤ, ʚʪʦʨʦʡ ð ʚ ʍʘʙʘʨʦʚʩʢʝ. ʇʦʣʫʯʘʝʤʳʭ ʩ ʵʪʠʭ ʧʫʥʢʪʦʚ 

ʜʘʥʥʳʭ ʫʯʝʥʳʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʪʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ, 

ʥʦ ʠ ʜʣʷ ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʠ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʤʝʥʪ 

ʥʘʚʦʜʥʝʥʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʨʘʬʠʢ ʭʦʜʘ ʫʨʦʚʥʝʡ ʧʦʩʪʘ ɹʠʨʦʙʠʜʞʘʥ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ð ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: URL: http://lifelikbez.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.12.13). 

2. ɻʨʘʬʠʢ ʭʦʜʘ ʫʨʦʚʥʝʡ ʧʦʩʪʘ ʚ ʙʣʠʟʠ ʂʦʤʩʦʤʦʣʴʩʢʘ-ʥʘ-ɸʤʫʨʝ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: http://lifelikbez.ru/r.php?navSelect= 

http%3A%2F%2Flifelikbez.ru%2Fr.php%3Foutput_type%3Dflash%26recordID

%3D5805&navSelect2=http%3A%2F%2Flifelikbez.ru%2Fr.php%3Foutput_type

%3Dflash%26recordID%3D5019&output_type=flash&current=&aver=&d0=01&

m0=06&y0=2013&d1=01&m1=09&y1=2013&recordID=5024&draw_type=grap

h (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.12.13).  

3. ʅʦʚʦʩʪʥʦʡ ʧʦʨʪʘʣ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ð ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: URL: http://www.dvhab.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.12.13).  

4. ʆʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ MS Ecel: ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ 
ʚʳʧʦʣʥʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʜʥʝʚʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ/ 

ʩʦʩʪ. ɽ.ɻ. ɸʛʘʧʦʚʘ, ɽ.ɸ. ɹʠʪʝʭʪʠʥʘ. ð ʍʘʙʘʨʦʚʩʢ: ʀʟʜ-ʚʦ ʊʠʭʦʦʢʝʥʘʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2012. ð 32 ʩ. 

5. ʆʧʝʨʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ɻʋ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ɽʚʨʝʡʩʢʦʡ ʆʙʣʘʩʪʠ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: http://www.79.mchs.gov.ru/ 

forecasts/index.php?PAGEN_2=3 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.12.13).  
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ʉɽʂʎʀʗ 2.  

ʍʀʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɾɽʉʊʂʆʉʊʔ ɺʆɼʓ ʀ ɽɽ ɺʃʀʗʅʀɽ ʅɸ ɾʀɺʓɽ ʆʈɻɸʅʀɿʄʓ 

ɸʭʤʝʪʛʘʣʠʝʚʘ ɻʫʣʴʥʘʟ ɸʣʴʬʘʪʦʚʥʘ 

ʩʪʫʜʝʥʪ ɹʠʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʛ. ɹʠʨʩʢ 

ʃʳʛʠʥ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ʜʦʮ.  
ɹʠʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʛ. ɹʠʨʩʢ 

 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʥʝʪ ʩʦʚʝʨʰʝʥʥʦ ʯʠʩʪʦʡ ʚʦʜʳ, ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ ʯʪʦ ʨʘʩʪʚʦʨʷʝʪ 

ʥʘ ʩʚʦʝʤ ʧʫʪʠ ʤʥʦʛʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʚʝʱʝʩʪʚʘ, ʩʪʘʥʦʚʷʩʴ ʩʨʘʟʫ ʞʝ ʩʤʝʩʴʶ 

ʤʥʦʛʠʭ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ. ʆʙʨʘʟʦʚʘʚʰʘʷʩʷ ʩʤʝʩʴ ʩʦʜʝʨʞʠʪ ʤʥʦʛʠʝ ʠʦʥʳ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʠʦʥʳ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ. 

ʇʨʠʯʝʤ ʯʝʤ ʙʦʣʴʰʝ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʪʝʤ ʞʝʩʪʯʝ ʚʦʜʘ. 

ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ ʩʚʷʟʘʥʘ ʩ ʢʘʪʠʦʥʘʤʠ ʢʘʣʴʮʠʷ (ʉʘ
2+

) 

ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʤʘʛʥʠʷ (Mg
2+
). ɺʩʝ ʜʚʫʭʚʘʣʝʥʪʥʳʝ ʢʘʪʠʦʥʳ ʚʣʠʷʶʪ ʥʘ ʞʝʩʪ-

ʢʦʩʪʴ ʚʦʜʳ, ʪʘʢ ʢʘʢ ʦʥʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʘʥʠʦʥʘʤʠ, ʦʙʨʘʟʫʶʪ ʩʦʝʜʠʥʝʥʠʷ, 

ʚʳʧʘʜʘʶʱʠʝ ʚ ʦʩʘʜʦʢ. ʆʜʥʦʚʘʣʝʥʪʥʳʝ ʢʘʪʠʦʥʳ ʪʘʢʠʤ ʩʚʦʡʩʪʚʦʤ ʥʝ ʦʙʣʘʜʘʶʪ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʢʘʪʠʦʥʳ ʤʝʪʘʣʣʦʚ, ʚʳʟʳʚʘʶʱʠʝ 

ʞʝʩʪʢʦʩʪʴ, ʠ ʛʣʘʚʥʳʝ ʘʥʠʦʥʳ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʦʙʲʝʜʠʥʷʶʪʩʷ, ʦʙʨʘʟʫʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʝʜʠʥʝʥʠʷ. 

ʊʘʙʣʠʮʘ 1. 

ʂʘʪʠʦʥʳ, ʘʥʠʦʥʳ ʠ ʩʦʝʜʠʥʝʥʠʷ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ 

ʂʘʪʠʦʥ r ɸʥʠʦʥʳ ʉʦʝʜʠʥʝʥʠʷ 

ʂʘʣʴʮʠʡ (Ca
2+

) ɻʠʜʨʦʢʘʨʙʦʥʘʪ (HCO3
-
) Ca(HCO3)2 

ʄʘʛʥʠʡ (Mg
2+

) ʉʫʣʴʬʘʪ (SO4
2-

) MgSO4 

ʉʪʨʦʥʮʠʡ (Sr
2+

) ʍʣʦʨʠʜ (Cl
-
) SrCl2 

ɾʝʣʝʟʦ (Fe
2+

) ʅʠʪʨʘʪ (NO3
-
) Fe(NO3)2 

ʄʘʨʛʘʥʝʮ (Mn
2+

) ʉʠʣʠʢʘʪ (SiO3
2-

) MnSiO3 
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ʀʟ-ʟʘ ʥʠʯʪʦʞʥʦ ʤʘʣʦʛʦ ʦʢʘʟʘʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ ʥʘʣʠʯʠʝʤ 

ʚ ʥʝʡ ʩʪʨʦʥʮʠʷ, ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ ʧʨʝʥʝʙʨʝʛʘʶʪ. 

ʄʘʣʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʘʣʶʤʠʥʠʷ ʠ ʪʨʝʭʚʘʣʝʥʪʥʦʛʦ 

ʞʝʣʝʟʘ ʚʥʦʩʠʪ ʦʯʝʥʴ ʤʘʣʳʡ çʚʢʣʘʜè ʚ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ, ʢʦʪʦʨʳʤ  

ʪʘʢ ʞʝ ʧʨʝʥʝʙʨʝʛʘʶʪ. 

ɺʣʠʷʥʠʝ ʠʦʥʦʚ ʙʘʨʠʷ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʠʟ-ʟʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʠʭ ʥʘʭʦʞʜʝʥʠʷ ʚ ʚʦʜʝ. 

ʈʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʞʝʩʪʢʦʩʪʠ: 

 ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ (ʢʘʨʙʦʥʘʪʥʘʷ ð ʚʨʝʤʝʥʥʘʷ ʠʣʠ ʫʩʪʨʘʥʠʤʘʷ) ð 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ (ʠ ʢʘʨʙʦʥʘʪʦʚ ʧʨʠ ʨʅ > 8.3) 

ʩʦʣʝʡ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ; 

 ʥʝʢʘʨʙʦʥʘʪʥʘʷ ð ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʚʦʜʝ ʢʘʣʴʮʠʝʚʳʭ 

ʠ ʤʘʛʥʠʝʚʳʭ ʩʦʣʝʡ ʩʠʣʴʥʳʭ ʢʠʩʣʦʪ. 

 ɾʝʩʪʢʦʩʪʴ ʫʩʪʨʘʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

 ʢʘʨʙʦʥʘʪʥʫʶ ð ʧʨʦʩʪʳʤ ʢʠʧʷʯʝʥʠʝʤ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʢʘʨʙʦʥʘʪʳ 

ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʚʳʧʘʜʘʶʪ ʚ ʦʩʘʜʦʢ; 

 

Ca(HCO3)2 Ÿ CaCO3Ź + CO2ŷ+ H2O 

 

 ʥʝʢʘʨʙʦʥʘʪʥʫʶ ð ʤʦʞʥʦ ʫʤʷʛʯʠʪʴ, ʦʙʨʘʙʘʪʳʚʘʷ ʚʦʜʫ ʛʘʰʝʥʦʡ ʠʟʚʝʩʪʴʶ 

ʠʣʠ ʩʦʜʦʡ. ʆʥʘ ʥʝ ʫʩʪʨʘʥʷʝʪʩʷ ʢʠʧʷʯʝʥʠʝʤ. ʊʘʢ ʢʘʢ ʪʘʢʘʷ ʞʝʩʪʢʦʩʪʴ ʥʝ ʜʘʝʪ 

ʦʩʘʜʢʦʚ, ʠ ʥʝ ʠʩʧʘʨʷʝʪʩʷ ʧʨʠ ʢʠʧʷʯʝʥʠʠ. 

 

CaSO4 + Na2CO3 ŸCaCO3Ź + Na2SO4 

Ca(HCO3)2 + Ca(OH)2 Ÿ CaCO3Ź + H2O 

MgSO4 + Ca(OH)2 Ÿ Mg(OH)2Ź + CaSO4Ź 

 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʩʬʘʪ 

ʥʘʪʨʠʷ, ʙʫʨʫ, ʧʦʪʘʰ ʠ ʜʨʫʛʠʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ: 

 

CaSO4 + K2CO3 Ÿ CaCO3Ź + K2SO4 

MgSO4 + Na2B4O7*10H2O Ÿ MgB4O7Ź + Na2SO4 

CaSO4 + Na3PO4 Ÿ Ca3(PO4)2Ź + Na2SO4 
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ʉʫʤʤʘ ʢʘʨʙʦʥʘʪʥʦʡ ʠ ʥʝʢʘʨʙʦʥʘʪʥʦʡ ʞʝʩʪʢʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʫʶ 

ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ. ʇʦʢʘʟʘʪʝʣʴ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ ʥʝ ʧʦʩʪʦʷʥʝʥ. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʥʷʪʳ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʞʝʩʪʢʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʦʦʪʥʦʩʷʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2. 

ɽʜʠʥʠʮʳ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ 

ʈʦʩʩʠʡʩʢʠʡ; 

ʤʦʣʴ/ʤ
3
(ʤʛ*ʵʢʚ/ʣ) 

ʅʝʤʝʮʢʠʡ 

ʛʨʘʜʫʩ; d
o
 

ʌʨʘʥʮʫʟʩʢʠʡ 

ʛʨʘʜʫʩ; 

f
o
 

ɸʤʝʨʠʢʘʥʩʢʠʡ ʛʨʘʜʫʩ; 

ppm (ʤʛ/ʜʤ
3
)  

ʉʘʉʆ3 

1,000 2,804 5,005 50,050 

 

ʊʘʙʣʠʮʘ ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ çʞʝʩʪʢʠʡè ʧʦʜʭʦʜ ʢ ʧʨʦʙ-

ʣʝʤʝ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ. ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ. 

ʊʘʙʣʠʮʘ 3. 

ɿʥʘʯʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ 

ɾʝʩʪʢʦʩʪʴ  

ʚʦʜʳ 

ʚ ʤʛ-ʵʢʚ 

ʉʧʨʘʚʦʯʥʠʢ ʧʦ 

ɻʠʜʨʦʭʠʤʠʠ/10/ 

ɺʦʜʦʧʦʜʛʦʪʦʚʢʘ/9/ ɻʝʨʤʘʥʠʷ 

DIN 19643 

USEPA 

 

 

0ð1,5 

 

 

 

 

 

ʄʷʛʢʘʷ 

(0ð4 ʤʛ-ʵʢʚ) 

 

ʆʯʝʥʴ ʤʷʛʢʘʷ 

(0ð1,5 ʤʛ-ʵʢʚ) 

 

ʄʷʛʢʘʷ 

(0ð1,6 ʤʛ-ʵʢʚ) 

 

ʄʷʛʢʘʷ 

(0ð1,5 ʤʛ-ʵʢʚ) 

1,5ð1,6  

 

ʄʷʛʢʘʷ 

(1,5ð3 ʤʛ-ʵʢʚ) 

 

ʋʤʝʨʝʥʥʦ 

ɾʝʩʪʢʘʷ 

(1,5ð3 ʤʛ-ʵʢʚ) 

 

1,6ð2,4 

 

ʉʨʝʜʥʝʡ 

ʞʝʩʪʢʦʩʪʠ 

(1,6ð2,4 ʤʛ-

ʵʢʚ) 

2,4ð3,0 ɼʦʩʪʘʪʦʯʥʦ 

ʞʝʩʪʢʘʷ 

(2,4-3,6 ʤʛ-ʵʢʚ) 
 

3,0ð3,6 

 

ʋʤʝʨʝʥʥʦ 

ʞʝʩʪʢʘʷ 

(3ð6 ʤʛ-ʵʢʚ) 

 

ɾʝʩʪʢʘ ̫

(3ð-6 ʤʛ-ʵʢʚ) 3,6ð4,0  

ɾʝʩʪʢʘʷ 

(3,6ð6 ʤʛ-ʵʢʚ) 
4,0ð6,0 ʉʨʝʜʥʝʡ 

ʞʝʩʪʢʦʩʪʠ 

(4ð8 ʤʛ-ʵʢʚ) 
6,0ð8,0  

ɾʝʩʪʢʘʷ 

(6ð9 ʤʛ-ʵʢʚ) 

 

ʆʯʝʥʴ ʞʝʩʪʢʘʷ 

(>6 ʤʛ-ʵʢʚ) 

 

ʆʯʝʥʴ ʞʝʩʪʢʘʷ 

(>6 ʤʛ-ʵʢʚ) 8,0ð9,0 ɾʝʩʪʢʘʷ 

(8ð12 ʤʛ-ʵʢʚ) 9,0ð12,0  

ʆʯʝʥʴ ʞʝʩʪʢʘʷ 

(>12 ʤʛ-ʵʢʚ) 
>12,0 ʆʯʝʥʴ ʞʝʩʪʢʘʷ 

(>12ʤʛ-ʵʢʚ) 
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ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ɻʆʉʊʳ 

ʨʘʟʥʳʭ ʩʪʨʘʥ ʧʦ-ʨʘʟʥʦʤʫ ʠʟʤʝʨʷʶʪ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ: 

 ʤʷʛʢʘʷ ʠ ʦʯʝʥʴ ʤʷʛʢʘʷ ʣʝʞʠʪ ʚ ʜʠʘʧʘʟʦʥʝ 0ð4,0 ʤʛ-ʵʢʚ; 

 ʫʤʝʨʝʥʥʦ ʞʝʩʪʢʘʷ, ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʘʷ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 1,5ð8,0 ʤʛ-ʵʢʚ; 

 ʞʝʩʪʢʘʷ ʠ ʦʯʝʥʴ ʞʝʩʪʢʘʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ 3,0ð12,0 ʠ ʙʦʣʝʝ 12 ʤʛ-ʵʢʚ; 

ɾʝʩʪʢʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʥʴʰʝ ʞʝʩʪʢʦʩʪʠ ʚʦʜ 

ʧʦʜʟʝʤʥʳʭ. ɾʝʩʪʢʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦʜʚʝʨʞʝʥʘ ʟʘʤʝʪʥʳʤ ʩʝʟʦʥʥʳʤ 

ʢʦʣʝʙʘʥʠʷʤ, ʜʦʩʪʠʛʘʷ ʦʙʳʯʥʦ ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʢʦʥʮʝ ʟʠʤʳ 

ʠ ʥʘʠʤʝʥʴʰʝʛʦ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ, ʢʦʛʜʘ ʦʙʠʣʴʥʦ ʨʘʟʙʘʚʣʷʝʪʩʷ ʤʷʛʢʦʡ 

ʜʦʞʜʝʚʦʡ ʠ ʪʘʣʦʡ ʚʦʜʦʡ. ʄʦʨʩʢʘʷ ʠ ʦʢʝʘʥʠʯʝʩʢʘʷ ʚʦʜʘ ʠʤʝʶʪ ʦʯʝʥʴ ʚʳʩʦʢʫʶ 

ʞʝʩʪʢʦʩʪʴ (ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʤʛ-ʵʢʚ/ʜʤ
3
). 

ɾʝʩʪʢʘʷ ʚʦʜʘ ʦʙʨʘʟʫʝʪ ʥʘʢʠʧʴ ʧʨʠ ʢʠʧʷʯʝʥʠʠ ʠ ʚ ʪʨʫʙʘʭ ʦʪʦʧʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ, ʨʘʟʨʫʰʘʷ ʤʝʪʘʣʣ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʘ ʧʘʛʫʙʥʦ ʚʣʠʷʝʪ ʠ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢ ʞʝ ʨʘʩʪʝʥʠʷ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 

ʜʣʷ ʛʠʜʨʦʧʦʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʦʪʦʤʫ ʯʪʦ ʢʦʨʥʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʙʦʯʝʤ ʨʘʩʪʚʦʨʝ. ʇʦʵʪʦʤʫ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ, ʦʙʷʟʘʪʝʣʴʥʦ ʩʪʦʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʞʝʩʪʢʦʩʪʴ. 

ɾʸʩʪʢʘʷ ʚʦʜʘ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ɺʦʜʘ, ʷʚʣʷʷʩʴ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦʜʫʢʪʦʤ ʠ ʚʝʱʝʩʪʚʦʤ ʜʣʷ ʞʠʚʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ ʠ ʯʝʣʦʚʝʢʘ ʚ ʯʘʩʪʥʦʩʪʠ, ʚʩʝ ʞʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʧʘʛʫʙʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ: 

 ʢʦʞʘ ʯʝʣʦʚʝʢʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʥʝʝ ʞʝʩʪʢʦʡ ʚʦʜʳ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ 

ʩʪʘʨʝʝʪ; 

 ʩʦʣʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ, ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʩ ʤʦʶʱʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʨʘʟʫʶʪ ʥʝʢʠʝ çʦʩʘʜʢʠè ʚ ʚʠʜʝ ʧʝʥʳ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ 

ʚʳʩʳʭʘʥʠʷ ʦʙʨʘʟʫʶʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʢʦʨʦʯʢʫ ʥʘ ʢʦʞʝ ʯʝʣʦʚʝʢʘ ʠ ʚʦʣʦʩʘʭ, 

ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʞʠʨʦʚʫʶ ʧʣʝʥʢʫ, ʟʘʱʠʱʘʶʱʫʶ ʥʦʨʤʘʣʴʥʫʶ 

ʢʦʞʫ ʦʪ ʩʪʘʨʝʥʠʷ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ð 

ʚʩʝ ʵʪʦ ʟʘʙʠʚʘʝʪ ʧʦʨʳ, ʚʳʟʳʚʘʷ ʩʫʭʦʩʪʴ, ʰʝʣʫʰʝʥʠʝ ʠ ʧʝʨʭʦʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ 
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ʯʝʛʦ ʢʦʞʘ ʥʝ ʪʦʣʴʢʦ ʨʘʥʦ ʩʪʘʨʝʝʪ, ʥʦ ʠ ʩʪʘʥʦʚʠʪʩʷ ʘʣʣʝʨʛʝʥʥʦʡ 

ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʨʘʟʜʨʘʞʝʥʠʶ; 

 ʦʨʛʘʥʳ ʧʠʱʝʚʘʨʝʥʠʷ ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʜʝʡʩʪʚʠʶ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʞʝʩʪʢʦʡ ʚʦʜʳ, ʩʦʣʠ ʢʦʪʦʨʦʡ, ʩʦʝʜʠʥʷʷʩʴ 

ʩ ʙʝʣʢʘʤʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʥʘʰʝʡ ʧʠʱʝ, ʦʩʝʜʘʶʪ ʥʘ ʩʪʝʥʢʠ 

ʧʠʱʝʚʦʜʘ, ʞʝʣʫʜʢʘ, ʢʠʰʝʯʥʠʢʘ ʪʝʤ ʩʘʤʳʤ ʤʝʰʘʶʪ ʧʝʨʠʩʪʘʣʴʪʠʢʝ, ʚʳʟʳʚʘʶʪ 

ʜʠʩʙʘʢʪʝʨʠʦʟ, ʥʘʨʫʰʘʶʪ ʨʘʙʦʪʫ ʬʝʨʤʝʥʪʦʚ, ʦʪʨʘʚʣʷʷ ʦʨʛʘʥʠʟʤ ð ʚ ʩʚʷʟʠ, 

ʩ ʯʝʤ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʞʝʩʪʢʦʩʪʴʶ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʤʦʪʦʨʠʢʠ ʞʝʣʫʜʢʘ ʠ ʥʘʢʦʧʣʝʥʠʶ ʩʦʣʝʡ ʚ ʦʨʛʘʥʠʟʤʝ; 

 ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʚ ʚʦʜʝ ʧʘʛʫʙʥʦ ʚʣʠʷʶʪ 

ʥʘ ʩʝʨʜʝʯʥʦ ð ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ, ʪʘʢ ʢʘʢ ʠʦʥʳ Ca
2+

 ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʠʪʤ 

ʩʝʨʜʮʘ ʠ ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʠ ʨʝʣʘʢʩʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ; 

 ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʫʩʪʘʚʦʚ ʢʘʢ ʘʨʪʨʠʪ ʠ ʧʦʣʠʘʨʪʨʠʪ ʚʳʟʳʚʘʶʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʚʥʫʪʨʴ ʚʦʜʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʞʝʩʪʢʦʩʪʴʶ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʧʘʜʘʶʱʠʝ ʩ ʥʝʡ ʩʦʣʠ ʠ ʷʜʦʚʠʪʳʝ ʢʨʠʩʪʘʣʣʳ ʦʙʨʘʟʫʶʪ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʤʝʥʷʶʪ ʩʠʥʦʚʠʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ 

(ʩʤʘʟʢʘ) ʚ ʤʝʩʪʘʭ ʧʦʜʚʠʞʥʦʩʪʠ ʢʦʩʪʥʦʛʦ ʩʢʝʣʝʪʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʫ ʯʝʣʦʚʝʢʘ 

ʙʦʣʝʟʥʝʥʥʳʝ ʦʱʫʱʝʥʠʷ; 

 ʩʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʤʥʝʡ 

ʚ ʧʦʯʢʘʭ ʠ ʞʝʣʯʥʳʭ ʧʫʪʷʭ, ʦʜʥʘʢʦ ʢʘʤʥʠ ʚ ʧʦʯʢʘʭ ʦʙʨʘʟʫʶʪʩʷ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ 

ʢʘʣʴʮʠʷ ʚ ʧʠʱʝ. ɹʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʯʝʯʥʳʝ ʢʘʤʥʠ ʠ ʢʦʩʪʷʥʳʝ ʰʧʦʨʳ 

ʩʦʩʪʦʷʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ʠʦʥʦʚ ʢʘʣʴʮʠʷ, ʚʳʱʝʣʘʯʠʚʘʝʤʦʛʦ ʠʟ ʢʦʩʪʝʡ 

ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʢʠʩʣʦʪʥʦʩʪʠ ʞʠʜʢʠʭ ʩʨʝʜ ʦʨʛʘʥʠʟʤʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʦʥ 

Mg
2+

 ʷʚʣʷʝʪʩʷ ʘʥʪʘʛʦʥʠʩʪʦʤ ʠʦʥʘ Ca
2+

 ʚ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. ʇʨʠ ʠʟʙʳʪʢʝ 

ʠʦʥʦʚ Mg
2+

 ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʚʝʜʝʥʠʝ ʠʦʥʦʚ Ca
2+

 ʠʟ ʦʨʛʘʥʠʟʤʘ, ʪʦ ʝʩʪʴ ʠʦʥ Mg
2+

 

ʥʘʯʠʥʘʝʪ ʚʳʪʝʩʥʷʪʴ ʠʦʥ Ca
2+

 ʠʟ ʪʢʘʥʝʡ ʠ ʢʦʩʪʝʡ, ʯʪʦ ʚʝʜʸʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʥʦʨʤʘʣʴʥʦʛʦ ʢʦʩʪʝʦʙʨʘʟʦʚʘʥʠʷ. 
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ʉ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʠʟʚʝʩʪʥʳʭ ʜʘʥʥʳʭ ʧʦ ʨʅ ʠ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ ʙʳʣʠ ʚʟʷʪʳ 

ʧʨʦʙʳ ʚʦʜʳ ʨʝʢʠ ɹʝʣʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʠʨʩʢ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ 

ʚ ʧʝʨʠʦʜ ʦʢʪʷʙʨʴ ð ʜʝʢʘʙʨʴ 2012 ʛʦʜʘ ʠ ʷʥʚʘʨʴ ð ʜʝʢʘʙʨʴ 2013 ʛʦʜʘ. 

ɸʥʘʣʠʟ ʥʘ ʨʅ ʠ ʞʝʩʪʢʦʩʪʴ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʜʘ ʨ. ɹʝʣʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʜʦʧʫʩʪʠʤʦʡ ʥʦʨʤʳ ʠ ʦʩʦʙʦ ʧʘʛʫʙʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʨʦʩʪ 

ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʥʝ ʦʢʘʟʳʚʘʝʪ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩ. 1ð2. 

 

 

ʈʠʩʫʥʦʢ 1. ʇʦʢʘʟʘʥʠʷ ʨʅ ʚʦʜʳ ʨʝʢʠ ɹʝʣʘʷ 

 

 

ʈʠʩʫʥʦʢ 2. ʇʦʢʘʟʘʥʠʷ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ ʨʝʢʠ ɹʝʣʘʷ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ ʵʪʦ ʝʝ ʦʩʦʙʦʝ ʩʦʩʪʦʷʥʠʝ. ʆʥʘ ʚʣʠʷʝʪ 

ʥʘ ʨʘʩʪʝʥʠʷ ʠ ʥʘ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ, ʥʦ ʙʝʟ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ ʥʝʣʴʟʷ. ʊʘʢ ʢʘʢ ʥʝʣʴʟʷ 

ʫʧʦʪʨʝʙʣʷʪʴ ʯʠʩʪʝʡʰʫʶ ʚʦʜʫ ʠʤʝʶʱʠʡ ʩʦʩʪʘʚ ʪʦʣʴʢʦ ʚʦʜʦʨʦʜ ʠ ʢʠʩʣʦʨʦʜ.  

ɺʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʨʘʙʦʪʝ, ʚʟʷʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʠʨʩʢ. ɾʝʩʪʢʦʩʪʴ ʵʪʦʡ 

ʚʦʜʳ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʇɼʂ, ʪʘʢ ʢʘʢ ʨʝʢʘ ɹʝʣʘʷ ʧʨʦʪʝʢʘʝʪ ʚ ʜʘʥʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʧʦ ʨʘʚʥʠʥʝ, ʛʜʝ ʥʘʣʠʯʠʝ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ ʦʛʨʘʥʠʯʝʥʦ. 

ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʘʚʪʦʨ ʦʧʠʨʘʣʩʷ 

ʥʘ ʠʟʚʝʩʪʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ [1; 2]. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɾʝʩʪʢʘʷ ʚʦʜʘ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ð [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ. ð URL: http://lib2.znate.ru/docs/index-347029.html 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 19.09.2013). 

2. ʈʘʟʚʠʪʠʝ ʠʜʝʡ ʵʥʝʨʛʦʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ð 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ. ð URL: http://kk.convdocs.org/ 

docs/index-255646.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 29.03.2012). 
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ʉɽʂʎʀʗ 3.  

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɻɽʆɹʆʊɸʅʀʏɽʉʂʆɽ ʇʈʆʌʀʃʀʈʆɺɸʅʀɽ  

ʆʆʇʊ çɹɸʃʂɸ ʂʃɸɼʆɺɸʗè  

(ɹʆʃʔʐɽʏɽʈʅʀɻʆɺʉʂʀʁ ʈɸʁʆʅ, ʉɸʄɸʈʉʂɸʗ ʆɹʃɸʉʊʔ) 

ɼʫʩʧʫʣʦʚʘ ʌʘʨʠʜʵ ɻʦʣʠʦʣʣʦʚʥʘ 

ʩʪʫʜʝʥʪ ʇʦʚʦʣʞʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʡ ʘʢʘʜʝʤʠʠ, 
ʈʌ, ʛ. ʉʘʤʘʨʘ 

ʄʠʪʨʦʰʝʥʢʦʚʘ ɸʥʥʘ ɽʚʛʝʥʴʝʚʥʘ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʜʦʮ.  
ʇʦʚʦʣʞʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʡ ʘʢʘʜʝʤʠʠ, 

ʈʌ, ʛ. ʉʘʤʘʨʘ 

 

ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʘʷ ʧʨʠʨʦʜʥʘʷ ʪʝʨʨʠʪʦʨʠʷ çɹʘʣʢʘ ʂʣʘʜʦʚʘʷè ʨʘʩʧʦʣʦʞʝʥʘ 

ʚ ɹʦʣʴʰʝʯʝʨʥʠʛʦʚʩʢʦʤ ʨʘʡʦʥʝ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ 

ʦʪ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʇʦʣʷʢʦʚ (ʨʠʩ. 1).  

ɺ 1987 ʛʦʜʫ çɹʘʣʢʘ ʂʣʘʜʦʚʘʷè ʙʳʣʘ ʦʙʲʷʚʣʝʥʘ ʧʘʤʷʪʥʠʢʦʤ ʧʨʠʨʦʜʳ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʝʧʥʦʡ ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʛʜʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʨʘʩʪʝʥʠʷ, ʚʢʣʶʯʸʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ [4]. ɺ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʉr ʨʪʦʚʦʛʦ ɿʘʚʦʣʞʴʷ [10]. ʇʦʚʝʨʭʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧʠʯʥʳʡ ʩʳʨʪʦʚʦʡ 

ʚʦʜʦʨʘʟʜʝʣ ð ʧʣʦʩʢʦʚʝʨʰʠʥʥʫʶ ʫʚʘʣʠʩʪʫʶ ʚʦʟʚʳʰʝʥʥʦʩʪʴ ʩ ʛʣʫʙʦʢʠʤ 

ʨʘʩʯʣʝʥʝʥʠʝʤ (ʧʝʨʝʧʘʜ ʚʳʩʦʪ ʜʦ 86 ʤ), ʠʤʝʶʱʫʶ ʩʪʫʧʝʥʯʘʪʳʝ ʩʢʣʦʥʳ, ʦʙʳʯʥʦ 

ʧʨʷʤʦʛʦ ʠʣʠ ʚʦʛʥʫʪʦʛʦ ʧʨʦʬʠʣʷ, ʨʘʩʯʣʝʥʝʥʥʳʝ ʨʘʟʣʠʯʥʦ ʨʘʟʚʠʪʳʤʠ ʙʘʣʢʘʤʠ. 

ɺ ʙʘʣʢʘʭ ʚʳʨʘʞʝʥʳ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʬʦʨʤʳ ʦʙʳʯʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ 

ʛʝʥʝʟʠʩʘ ʠ ʬʣʶʚʠʘʣʴʥʳʡ ʨʝʣʴʝʬ ʧʦ ʜʥʠʱʘʤ. ɹʘʣʢʘ ʩʧʫʩʢʘʝʪʩʷ ʚ ʜʦʣʠʥʫ ʤʝʣʢʠʤ 

ʦʚʨʘʛʦʤ ʠ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʧʨʫʜʦʤ. ʂʣʠʤʘʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʦʪʣʠʯʘʝʪʩʷ 

ʟʘʩʫʰʣʠʚʦʩʪʴʶ ʠ ʙʦʣʴʰʦʡ ʘʤʧʣʠʪʫʜʦʡ ʪʝʤʧʝʨʘʪʫʨ ʠ ʦʩʘʜʢʦʚ ʚ ʛʦʜʫ ʠ ʨʝʟʢʠʤʠ 

ʧʝʨʝʧʘʜʘʤʠ ʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ï14,1
0
ʉ, ʠʶʣʷ 

+22
0
ʉ; ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ +3,8

0
ʉ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 
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ʜʦʩʪʠʛʘʝʪ + 40
0
ʉ, ʘ ʟʠʤʦʡ ï34

0
ʉ. ɹʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ ʧʨʦʜʦʣʞʘʝʪʩʷ 134ð

140 ʜʥʝʡ. ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʦʢʦʣʦ 326 ʤʤ [11]. 

 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 

  

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘðʩʭʝʤʘ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʀʟʫʯʝʥʠʝ ʆʆʇʊ çɹʘʣʢʘ ʂʣʘʜʦʚʘʷè ʧʨʦʚʦʜʠʣʦʩʴ ʥʘʤʠ ʩ 29 ʘʧʨʝʣʷ 

ʧʦ 4 ʤʘʷ 2013 ʛʦʜʘ ʚ ʩʦʩʪʘʚʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʦʨʛʘʥʠʟʦ-

ʚʘʥʥʦʡ ʢʘʬʝʜʨʦʡ ʙʦʪʘʥʠʢʠ, ʦʙʱʝʡ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇɻʉɻɸ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʩʦʯʝʪʘʣʠ ʤʘʨʰʨʫʪʥʦ-

ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʝ ʤʝʪʦʜʳ ʩ ʟʘʢʣʘʜʢʦʡ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʯʘʩʪʢʦʚ.  

ʅʘ ʥʠʭ ʜʝʣʘʣʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ, ʩʦʙʠʨʘʣʠ ʛʝʨʙʘʨʥʳʡ ʤʘʪʝʨʠʘʣ 

ʠ ʩʦʩʪʘʚʣʷʣʠ ʧʦʜʨʦʙʥʳʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʩʧʠʩʢʠ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ, ʟʘʢʣʘʜʳʚʘʝʤʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ. ʊʘʢʞʝ 

ʧʨʦʠʟʚʦʜʠʣʠ ʟʘʢʣʘʜʢʫ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʢʨʘʩʥʦ ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʨʝʣʴʝʬʦʤ. ɺʳʙʨʘʚ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʥʘʤʝʪʠʚ ʝʛʦ ʧʦ ʢʘʢʦʤʫ-ʥʠʙʫʜʴ ʚʠʜʥʦʤʫ ʠʟʜʘʣʠ 

ʧʨʝʜʤʝʪʫ ʠ, ʦʨʠʝʥʪʠʨʦʚʘʚ ʝʛʦ ʧʦ ʢʦʤʧʘʩʫ, ʤʳ ʦʧʠʩʳʚʘʣʠ ʚʩʝ ʠʟʤʝʥʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʨʠ ʵʪʦʤ ʥʝʧʨʝʨʳʚʥʦ ʚʝʣʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ 

(ʰʘʛʘʤʠ, ʨʫʣʝʪʢʦʡ ʠʣʠ ʤʝʨʥʦʡ ʣʝʥʪʦʡ) ʠ ʦʪʤʝʯʘʣʠ (ʚ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʥʘʯʘʣʴʥʦʡ 

ʪʦʯʢʠ ʧʨʦʬʠʣʷ) ʛʨʘʥʠʮʳ ʚʩʝʭ ʩʦʦʙʱʝʩʪʚ, ʚʩʪʨʝʯʝʥʥʳʭ ʧʦ ʣʠʥʠʠ ʧʨʦʬʠʣʷ. 

ɺ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ ʢʘʞʜʦʛʦ ʬʠʪʦʮʝʥʦʟʘ ʦʪʤʝʯʘʣʠ ʢʘʢ ʤʦʞʥʦ ʪʦʯʥʝʝ ʫʛʦʣ 

ʩʢʣʦʥʘ ʚ ʛʨʘʜʫʩʘʭ [16; 17]. 

ʇʨʠ ʥʘʠʤʝʥʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʜʭʦʜʳ 

ʜʦʤʠʥʘʥʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʬʠʪʦʮʝʥʦ-

ʣʦʛʠʠ [1; 2; 6; 8; 9]. ʇʨʠ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʘʩʪʝʥʠʡ [5; 7; 12; 13; 14]. ʃʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʧʨʠʚʝʜʝʥʳ 

ʧʦ ʩʚʦʜʢʝ ʉ.ʂ. ʏʝʨʝʧʘʥʦʚʘ [15], ʧʦʯʚ ð ʧʦ çʂʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʜʠʘʛʥʦʩʪʠʢʝ 

ʧʦʯʚ ʉʉʉʈè [3]. 

ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʙʳʣ ʟʘʣʦʞʝʥ ʚ ʚʝʨʭʦʚʴʷʭ ʙʘʣʢʠ (ʨʠʩ. 1) 

ʚ ʥʘʧʨʘʚʣʝʥʠʝ ʦʪ ʣʝʚʦʛʦ ʩʢʣʦʥʘ ʢ ʧʨʘʚʦʤʫ. ʃʝʚʳʡ ʩʢʣʦʥ ʩʝʚʝʨʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ʚʳʰʝ ʧʨʘʚʦʛʦ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʥʘ 7ð8 ʤ. ʇʨʦʬʠʣʴ ʨʘʟʙʠʣʠ ʥʘ 6 ʢʣʶʯʝʚʳʭ 

ʫʯʘʩʪʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʦʜʥʦʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ ʧʦʯʚʳ, ʵʢʩʧʦʟʠʮʠʝʡ ʩʢʣʦʥʘ, ʚʣʘʞʥʦʩʪʴʶ ʠ ʜʨ.). ʋʯʘʩʪʢʠ ʦʧʠʩʳʚʘʣʠ 

ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 1-ʡ ð ʚr ʨʦʚʥʝʥʥʘʷ ʩʪʝʧʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʧʨʠʤʳʢʘʶʱʘʷ 
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ʢ ʙʨʦʚʢʝ ʙʘʣʢʠ; 2-ʡ ð ʣʝʚʦʙʝʨʝʞʴʝ, ʙʨʦʚʢʘ; 3-ʡ ð ʣʝʚʦʙʝʨʝʞʴʝ, ʩʢʣʦʥ; 4-ʡ ð 

ʜʥʠʱʝ; 5-ʡ ð ʧʨʘʚʦʙʝʨʝʞʴʝ, ʩʢʣʦʥ; 6-ʡ ð ʧʨʘʚʦʙʝʨʝʞʴʝ, ʙʨʦʚʢʘ (ʨʠʩ. 2). 

ʅʘ ʥʠʭ ʧʨʦʚʦʜʠʣʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʨʝʘʣʴʥʦʛʦ ʢʦʥʪʫʨʘ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʇʨʦʙʳ ʧʦʯʚ ʙʨʘʣʠ ʜʦ ʛʣʫʙʠʥʳ 20 ʩʤ. 

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʆʆʇʊ çɹʘʣʢʘ ʂʣʘʜʦʚʘʷè. 

 

1-ʡ ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ð ʚʳʨʦʚʥʝʥʥʘʷ ʩʪʝʧʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, 

ʧʨʠʤʳʢʘʶʱʘʷ ʢ ʙʨʦʚʢʝ ʙʘʣʢʠ. 

ʉʦʦʙʱʝʩʪʚʦ ʧʝʨʠʩʪʦʢʦʚʳʣʴʥʦ-ʨʘʟʥʦʪʨʘʚʥʦʝ (Herbae stepposae + Stipa 

pennata). ʇʨʠʤʳʢʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʙʨʦʚʢʝ (ʨʠʩ. 2). ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʧʦ GPS: N 51
0
57.639; E 050

0
46.059; h = 4 ʤ. ʈʘʟʤʝʨ ʧʨʦʙʥʦʡ 

ʧʣʦʱʘʜʠ 10Ĭ10 ʤ
2
. ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ð 20. ɸʩʧʝʢʪ ʙʫʨʦ-ʪʸʤʥʦ-ʟʝʣʸʥʳʡ 

ʩ ʩʝʨʝʙʨʠʩʪʳʤ ʦʪʣʠʚʦʤ ʠ ʩ ʷʨʢʠʤʠ ʚʢʨʘʧʣʝʥʠʷʤʠ ʮʚʝʪʫʱʠʭ ʵʬʝʤʝʨʦʠʜʦʚ. 

ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ (ʜʘʣʝʝ ʆʇʇ) 80 %. ɿʘʜʝʨʥʝʥʠʝ ʭʦʨʦʰʝʝ. ʇʦʯʚʘ 

ʯʝʨʥʦʟʸʤʥʦʛʦ ʪʠʧʘ, ʪʸʤʥʦ-ʢʦʨʠʯʥʝʚʘʷ, ʥʝ ʨʘʩʩʝʯʝʥʘ ʥʘ ʧʦʣʠʛʦʥʳ, 

ʩʨʝʜʥʝʫʚʣʘʞʥʝʥʥʘʷ, ʧʦʨʠʩʪʘʷ, ʨʘʩʩʳʧʯʘʪʘʷ, ʨʳʭʣʘʷ, ʩ ʤʝʣʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ 

ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. ʈʘʩʪʝʥʠʷ ʦʙʨʘʟʫʶʪ ʪʨʠ ʷʨʫʩʘ. ɺ I ʧʦʜʲʷʨʫʩʝ (50 ʩʤ; 

ʥʝʢʦʪʦʨʳʝ ʵʢʟʝʤʧʣʷʨʳ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʪʳ ʜʦ 80ð90 ʩʤ) ʜʦʤʠʥʠʨʫʝʪ Stipa 

pennata. ɺʳʩʦʢʦʪʨʘʚʴʷ ʥʝʤʥʦʛʦ ʠ ʦʥʦ ʤʘʣʦʯʠʩʣʝʥʥʦ: Centaurea ruthenica, 
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Verbascum orientate, Senecio schvetzovii. ɺʦ II  ʧʦʜʲʷʨʫʩʝ (20ð50 ʩʤ) ʥʠ ʦʜʠʥ 

ʠʟ ʚʠʜʦʚ ʥʝ ʚʳʭʦʜʠʪ ʥʘ ʫʨʦʚʝʥʴ ʩʦʜʦʤʠʥʘʥʪʘ. ʀʟ ʟʣʘʢʦʚ ʩ ʥʝʙʦʣʴʰʠʤ ʦʙʠʣʠʝʤ 

ʦʪʤʝʯʝʥʳ Festuca valesiaca ʠ Agropyron desertorum. ʈʘʟʥʦʪʨʘʚʴʝ ʩʣʝʜʫʶʱʝʝ: 

Adonis wolgensis, Kochia prostrate, Tulipa biebersteiniana, Galatella villosa, Alli um 

delicatulum, Artemisia austrica. ɺ III  ʧʦʜʲʷʨʫʩʝ (ʜʦ 20 ʩʤ) ʩʨʝʜʥʝ ʦʙʠʣʴʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ Gagia lutea, Gagea minima, Astragalus testiculatus, Erophila verna, 

Ephedra distachya, Chorispora tenella, Androsace septentrionalis, Iris humilis. 

2-ʡ ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ð ʣʝʚʦʙʝʨʝʞʴʝ ʙʘʣʢʠ, ʙʨʦʚʢʘ. 

ʉʦʦʙʱʝʩʪʚʦ ʪʠʧʯʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʝ (Herbae stepposae + Festuca valesiaca) 

ʦʙʨʘʟʫʝʪ ʧʝʨʝʭʦʜʥʫʶ ʧʦʣʦʩʫ, ʰʠʨʠʥʦʡ 3 ʤ, ʤʝʞʜʫ ʩʢʣʦʥʦʤ ʙʘʣʢʠ 

ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʪʝʧʴʶ (ʨʠʩ. 2). ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʦ GPS: 

N 51
0
57.610; ɽ 050

0
46.043; h = 4 ʤ. ʈʘʟʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ 3Ĭ3 ʤ

2
. ʆʙʱʝʝ 

ʯʠʩʣʦ ʚʠʜʦʚ ð 14. ɸʩʧʝʢʪ ʙʫʨʦ-ʪʸʤʥʦ-ʟʝʣʸʥʳʡ ʩ ʩʝʨʝʙʨʠʩʪʳʤ ʦʪʣʠʚʦʤ 

ʠ ʩ ʷʨʢʠʤʠ ʚʢʨʘʧʣʝʥʠʷʤʠ ʮʚʝʪʫʱʠʭ ʵʬʝʤʝʨʦʠʜʦʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʆʇʇ 90 %. 

ɿʘʜʝʨʥʝʥʠʝ ʭʦʨʦʰʝʝ. ʇʦʯʚʘ ʯʝʨʥʦʟʸʤʥʦʛʦ ʪʠʧʘ, ʢʦʨʠʯʥʝʚʘʷ ʩʦ ʩʚʝʪʣʦ-ʙʫʨʳʤ 

ʦʪʪʝʥʢʦʤ, ʥʝ ʨʘʩʩʝʯʝʥʘ ʥʘ ʧʦʣʠʛʦʥʳ, ʫʚʣʘʞʥʝʥʥʘʷ, ʧʦʨʠʩʪʘʷ, ʩʣʝʛʢʘ ʢʦʤʢʦʚʘʪʘʷ, 

ʩʦ ʩʨʝʜʥʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. ʈʘʩʪʝʥʠʷ ʦʙʨʘʟʫʶʪ 

ʜʚʫʭʲʷʨʫʩʥʳʡ ʬʠʪʦʮʝʥʦʟ. ɺ I ʧʦʜʲʷʨʫʩʝ (70 ʩʤ; ʥʝʢʦʪʦʨʳʝ ʵʢʟʝʤʧʣʷʨʳ 

ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʪʳ ʜʦ 90 ʩʤ) ʩ ʥʝʙʦʣʴʰʠʤ ʦʙʠʣʠʝʤ ʠʣʠ ʝʜʠʥʠʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ 

Centaurea ruthenica, Seseli libanotis ʠ ʩʪʝʧʥʦʡ ʢʫʩʪʘʨʥʠʢ Amygdalus nana. 

ɺʦ II  ʧʦʜʲʷʨʫʩʝ (ʜʦ 70 ʩʤ) ʜʦʤʠʥʠʨʫʝʪ ʵʜʠʬʠʢʘʪʦʨ ʩʦʦʙʱʝʩʪʚʘ Festuca valesiaca. 

ʆʩʪʘʣʴʥʦʝ ʨʘʟʥʦʪʨʘʚʴʝ ʤʘʣʦʦʙʠʣʴʥʦ: Adonis wolgensis, Fritillaria ruthenica, 

Onosma simplicissima, Galium verum, Plantago urvillei, Ferula tatarica, Hieracium 

virosum, Artemisia marschalliana, Melandrium album, Dianthus leptopetalus. 

3-ʡ ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ð ʣʝʚʦʙʝʨʝʞʴʝ ʙʘʣʢʠ, ʩʢʣʦʥ. 

ʉʦʦʙʱʝʩʪʚʦ ʢʦʩʪʨʝʮʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʝ (Herbae stepposae + Bromopsis 

inermis) ʟʘʥʠʤʘʝʪ ʩʝʚʝʨʥʫʶ ʵʢʩʧʦʟʠʮʠʶ ʣʝʚʦʛʦ ʩʢʣʦʥʘ ʙʘʣʢʠ, ʜʣʠʥʦʡ 17 ʤ 

(ʨʠʩ. 2). ʋʛʦʣ ʩʢʣʦʥʘ 30
0
. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʦ GPS: N 51

0
57.610; 

ɽ 050
0
46.038; h = 4 ʤ. ʈʘʟʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ 17Ĭ10 ʤ

2
. ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ð 

11. ɸʩʧʝʢʪ ʙʫʨʦ-ʪʸʤʥʦ-ʟʝʣyʥʳʡ ʩ ʩʝʨʝʙʨʠʩʪʳʤ ʦʪʣʠʚʦʤ ʠ ʩ ʷʨʢʠʤʠ 
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ʚʢʨʘʧʣʝʥʠʷʤʠ ʮʚʝʪʫʱʠʭ ʵʬʝʤʝʨʦʠʜʦʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʆʇʇ 60 %. ɿʘʜʝʨʥʝʥʠʝ 

ʩʨʝʜʥʝʝ. ʇʦʯʚʘ ʪʦʞʝ ʯʝʨʥʦʟʸʤʥʦʛʦ ʪʠʧʘ, ʢʦʨʠʯʥʝʚʘʷ ʩ ʙʫʨʳʤ ʦʪʪʝʥʢʦʤ, 

ʥʝ ʨʘʩʩʝʯʝʥʘ ʥʘ ʧʦʣʠʛʦʥʳ, ʩʠʣʴʥʦ ʫʚʣʘʞʥʸʥʥʘʷ, ʧʦʨʠʩʪʘʷ, ʩʣʝʛʢʘ ʢʦʤʢʦʚʘʪʘʷ, 

ʩʦ ʩʨʝʜʥʠʤʠ ʠ ʢʨʫʧʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. ʈʘʩʪʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʪʨʠ ʷʨʫʩʘ. ɺ I ʧʦʜʲʷʨʫʩʝ (70 ʩʤ; ʥʝʢʦʪʦʨʳʝ ʵʢʟʝʤʧʣʷʨʳ 

ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʪʳ ʜʦ 90 ʩʤ) ʜʦʤʠʥʠʨʫʝʪ Bromopsis inermis. ɽʜʠʥʠʯʥʦ ʦʪʤʝʯʝʥʳ 

Centaurea scabiosa, Seseli libanotis ʠ ʢʫʩʪʘʨʥʠʢ Amygdalus nana. ɺʦ II  ʧʦʜʲʷʨʫʩʝ 

(ʜʦ 70 ʩʤ) ʥʠ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʥʝ ʚʳʭʦʜʠʪ ʥʘ ʫʨʦʚʝʥʴ ʩʦʜʦʤʠʥʘʥʪʘ. ʈʘʟʥʦʪʨʘʚʴʝ 

ʤʘʣʦʯʠʩʣʝʥʥʦʝ ʠ ʝʜʠʥʠʯʥʦʝ: Sedum stepposum, Filipendula stepposa, Hieracium 

virosum, Fritillaria ruthenica, Tulipa biebersteiniana. III  ʧʦʜʲʷʨʫʩ (ʜʦ 20 ʩʤ) 

ʥʘʯʠʥʘʝʪ ʪʦʣʴʢʦ ʬʦʨʤʠʨʦʚʘʪʴʩʷ, ʟʜʝʩʴ ʨʝʜʢʦ ʦʪʤʝʯʝʥʳ Potentilla arenaria 

ʠ Fragʘria viridis. 

4-ʡ ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ð ʜʥʠʱʝ ʙʘʣʢʠ. 

ʐʠʨʠʥʘ ʜʥʠʱʘ ʙʘʣʢʠ ʚ ʤʝʩʪʝ ʟʘʣʦʞʝʥʠʷ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ 8 ʤ. 

ʇʦʩʝʨʝʜʠʥʝ ʨʘʩʧʦʣʦʞʝʥʦ ʭʦʨʦʰʦ ʧʨʦʤʳʪʦʝ ʨʫʩʣʦ ʚʨʝʤʝʥʥʦʛʦ ʚʦʜʦʪʦʢʘ, 

ʰʠʨʠʥʦʡ 1ð1,2 ʤ ʠ ʛʣʫʙʠʥʦʡ ʜʦ 1 ʤ (ʨʠʩ. 2). ʉʦʦʙʱʝʩʪʚʦ ʟʣʘʢʦʚʦ-

ʨʘʟʥʦʪʨʘʚʥʦʝ, ʙʝʟ ʚʠʜʠʤʳʭ ʜʦʤʠʥʘʥʪʦʚ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʦ GPS: 

N 51
0
57.611; ɽ 050

0
46.030; h = 3 ʤ. ʈʘʟʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ 8Ĭ10 ʤ

2
. ʆʙʱʝʝ 

ʯʠʩʣʦ ʚʠʜʦʚ ð 14. ɸʩʧʝʢʪ ʙʫʨʦ-ʪʸʤʥʦ-ʟʝʣʸʥʳʡ ʩ ʷʨʢʠʤʠ ʚʢʨʘʧʣʝʥʠʷʤʠ 

ʮʚʝʪʫʱʠʭ ʵʬʝʤʝʨʦʠʜʦʚ. ʆʇʇ 40 %. ɿʘʜʝʨʥʝʥʠʝ ʧʣʦʭʦʝ. ɺʝʨʭʥʠʡ ʩʣʦʡ ʧʦʯʚʳ 

ʜʦ 15 ʩʤ ʛʣʫʙʠʥʦʡ ʪʦʞʝ ʯʝʨʥʦʟʸʤʥʦʛʦ ʪʠʧʘ, ʪʸʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʚʧʣʦʪʴ 

ʜʦ ʯʸʨʥʦʛʦ ʦʪʪʝʥʢʘ, ʥʝ ʨʘʩʩʝʯʝʥ ʥʘ ʧʦʣʠʛʦʥʳ, ʧʝʨʝʫʚʣʘʞʥʸʥʥʳʡ, ʩ ʢʨʫʧʥʳʤʠ 

ʚʢʣʶʯʝʥʠʷʤʠ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ, ʘ ʛʣʫʙʞʝ 15 ʩʤ ʥʘʯʠʥʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʩʫʧʝʩʯʘʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʅʘ ʧʨʦʤʳʚʥʳʭ ʩʢʣʦʥʘʭ ʨʫʩʣʘ ʚʨʝʤʝʥʥʦʛʦ ʚʦʜʦʪʦʢʘ 

ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʛʘʣʝʯʥʠʢ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ ʩ ʚʢʨʘʧʣʝʥʠʷʤʠ 

ʜʨʝʚʥʝʡ ʤʦʨʩʢʦʡ ʬʘʫʥʳ (ʘʤʤʦʥʠʪʦʚ, ʙʝʣʝʤʥʠʪʦʚ, ʙʨʘʭʠʦʧʦʜ ʠ ʪ. ʜ.). ʈʘʩʪʝʥʠʷ 

ʦʙʨʘʟʫʶʪ ʜʚʘ ʷʨʫʩʘ. ɺ I ʧʦʜʲʷʨʫʩʝ (80 ʩʤ; ʥʝʢʦʪʦʨʳʝ ʵʢʟʝʤʧʣʷʨʳ ʜʦʩʪʠʛʘʶʪ 

ʚʳʩʦʪʳ ʜʦ 180ð200 ʩʤ) ʦʙʠʣʴʥʳ, ʥʦ ʥʝ ʜʦʤʠʥʠʨʫʶʪ Phragmites communis 

ʠ Bromopsis inermis. ɽʜʠʥʠʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʠʥʫʟʠʠ ʢʫʩʪʘʨʥʠʢʘ Rhamnus 

cathartica. ʀʟ ʚʳʩʦʢʦʪʨʘʚʴʷ ʪʦʞʝ ʨʝʜʢʦ ʦʪʤʝʯʝʥʳ Artemisia abrotanum, 
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Filipʝndula ulmʘria, Onopʦrdum acʘnthium, Rumex confertus, Heracleum sibiricum, 

Tanacʝtum vulgʘre, Euphorbia uralensis, Urtica dioica. ɺʦ II  ʧʦʜʲʷʨʫʩʝ (ʜʦ 70 ʩʤ) 

ʨʘʩʪʝʥʠʡ ʤʘʣʦ ʠ ʦʥʠ ʥʝ ʦʙʠʣʴʥʳ Ficaria verna, Tulipa biebersteiniana, 

Fritillaria ruthenica. 

5-ʡ ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ð ʧʨʘʚʦʙʝʨʝʞʴʝ ʙʘʣʢʠ, ʩʢʣʦʥ. 

ʉʦʦʙʱʝʩʪʚʦ ʪʠʧʯʘʢʦʚʦ-ʢʦʩʪʨʝʮʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʝ (Herbae stepposae + 

Bromopsis inermis + Festuca valesiaca) ʟʘʥʠʤʘʝʪ ʶʞʥʫʶ ʵʢʩʧʦʟʠʮʠʶ ʧʨʘʚʦʛʦ 

ʩʢʣʦʥʘ ʙʘʣʢʠ, ʜʣʠʥʦʡ 9 ʤ (ʨʠʩ. 2). ʋʛʦʣ ʩʢʣʦʥʘ 30
0
. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʧʦ GPS: 51
0
57.613; ɽ 050

0
46.021; h = 2 ʤ. ʈʘʟʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ 9Ĭ10 ʤ

2
. 

ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ð 12. ɸʩʧʝʢʪ ʙʫʨʦ-ʪʸʤʥʦ-ʟʝʣʸʥʳʡ ʩ ʩʝʨʝʙʨʠʩʪʳʤ ʦʪʣʠʚʦʤ 

ʠ ʩ ʷʨʢʠʤʠ ʚʢʨʘʧʣʝʥʠʷʤʠ ʮʚʝʪʫʱʠʭ ʵʬʝʤʝʨʦʠʜʦʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʆʇʇ 70 %. 

ɿʘʜʝʨʥʝʥʠʝ ʩʨʝʜʥʝʝ. ʇʦʯʚʘ ʪʦʞʝ ʯʝʨʥʦʟʸʤʥʦʛʦ ʪʠʧʘ, ʢʦʨʠʯʥʝʚʘʷ ʩ ʙʫʨʳʤ 

ʦʪʪʝʥʢʦʤ, ʥʝ ʨʘʩʩʝʯʝʥʘ ʥʘ ʧʦʣʠʛʦʥʳ, ʩʣʝʛʢʘ ʫʚʣʘʞʥʸʥʥʘʷ, ʧʦʨʠʩʪʘʷ, 

ʩʦ ʩʨʝʜʥʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. ʉʢʣʦʥ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ʧʨʦʛʨʝʚʘʝʪʩʷ ʩʠʣʴʥʝʝ, ʧʦʯʚʘ ʪʝʨʷʝʪ ʤʥʦʛʦ ʚʣʘʛʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʶʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʚ ʩʦʦʙʱʝʩʪʚʝ ʙʦʣʝʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ 

ʚʠʜʦʚ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ ʪʠʧʯʘʢ. ʈʘʩʪʝʥʠʷ ʦʙʨʘʟʫʶʪ ʪʨʠ ʷʨʫʩʘ. ɺ I ʧʦʜʲʷʨʫʩʝ 

(70 ʩʤ; ʥʝʢʦʪʦʨʳʝ ʵʢʟʝʤʧʣʷʨʳ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʪʳ ʜʦ 90ð110 ʩʤ) ʜʦʤʠʥʠʨʫʝʪ 

Bromopsis inermis. ɿʜʝʩʴ ʝʜʠʥʠʯʥʦ ʦʪʤʝʯʝʥʳ Centaurea ruthenica, Artemisia 

marschalliana ʠ ʩʠʥʫʟʠʠ Amygdalus nana. ɺʦ II  ʧʦʜʲʷʨʫʩʝ (25ð50 ʩʤ) 

ʜʦʤʠʥʠʨʫʝʪ Festuca valesiaca. ʉ ʤʝʥʴʰʠʤ ʦʙʠʣʠʝʤ ʚʩʪʨʝʯʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʨʘʟʥʦʪʨʘʚʴʝ: Adonis wolgensis, Pulsatilla patens, Fritillaria ruthenica, Onosma 

simplicissima ʠ Hieracium virosum. ɺ III  ʧʦʜʲʷʨʫʩʝ (ʜʦ 25 ʩʤ) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 

ʩʦ ʩʨʝʜʥʠʤ ʦʙʠʣʠʝʤ Thymus marschallianus ʠ ʝʜʠʥʠʯʥʦ V²ola ambigua. 

6-ʡ ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ð ʧʨʘʚʦʙʝʨʝʞʴʝ ʙʘʣʢʠ, ʙʨʦʚʢʘ. 

ʉʦʦʙʱʝʩʪʚʦ ʢʦʚʳʣʴʥʦ-ʪʠʧʯʘʢʦʚʦʝ (Stipa capillata + Festuca valesiaca) 

ʦʙʨʘʟʫʝʪ ʧʝʨʝʭʦʜʥʫʶ ʧʦʣʦʩʫ, ʰʠʨʠʥʦʡ 7 ʤ, ʤʝʞʜʫ ʧʨʘʚʳʤ ʩʢʣʦʥʦʤ ʙʘʣʢʠ 

ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʪʝʧʴʶ (ʨʠʩ. 2). ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʦ GPS: 

N 51
0
57.614; E 050

0
46.014; h = 3 ʤ. ʈʘʟʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ 7Ĭ10 ʤ

2
. ʆʙʱʝʝ 

ʯʠʩʣʦ ʚʠʜʦʚ ð 22. ɸʩʧʝʢʪ ʙʫʨʦ-ʪʸʤʥʦ-ʟʝʣʸʥʳʡ ʩ ʩʝʨʝʙʨʠʩʪʳʤ ʦʪʣʠʚʦʤ 
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ʠ ʩ ʷʨʢʠʤʠ ʚʢʨʘʧʣʝʥʠʷʤʠ ʮʚʝʪʫʱʠʭ ʵʬʝʤʝʨʦʠʜʦʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʆʇʇ 90 %. 

ɿʘʜʝʨʥʝʥʠʝ ʭʦʨʦʰʝʝ. ʇʦʯʚʘ ʯʝʨʥʦʟʸʤʥʦʛʦ ʪʠʧʘ, ʢʦʨʠʯʥʝʚʘʷ ʩʦ ʩʚʝʪʣʦ-ʙʫʨʳʤ 

ʦʪʪʝʥʢʦʤ, ʥʝ ʨʘʩʩʝʯʝʥʘ ʥʘ ʧʦʣʠʛʦʥʳ, ʩʣʝʛʢʘ ʫʚʣʘʞʥʝʥʥʘʷ, ʧʦʨʠʩʪʘʷ, ʩ ʤʝʣʢʠʤʠ 

ʚʢʣʶʯʝʥʠʷʤʠ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. ʈʘʩʪʝʥʠʷ ʦʙʨʘʟʫʶʪ ʪʨʸʭʲʷʨʫʩʥʳʡ ʬʠʪʦʮʝʥʦʟ. 

ɺ I ʧʦʜʲʷʨʫʩʝ (70 ʩʤ; ʥʝʢʦʪʦʨʳʝ ʵʢʟʝʤʧʣʷʨʳ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʪʳ ʜʦ 100ð110 ʩʤ) 

ʜʦʤʠʥʠʨʫʝʪ ʦʩʥʦʚʥʦʡ ʵʜʠʬʠʢʘʪʦʨ Stipa capillata. ʀʟ ʟʣʘʢʦʚ ʝʜʠʥʠʯʥʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʪʘʢʞʝ Agropyron desertorum. ɿʜʝʩʴ ʞʝ ʦʪʤʝʯʝʥʳ ʩ ʤʘʣʳʤ ʦʙʠʣʠʝʤ 

ʩʪʝʧʥʳʝ ʢʫʩʪʘʨʥʠʢʠ Amygdalus nana ʠ Spirea crenana. ʈʘʟʥʦʪʨʘʚʴʝ 

ʥʝ ʤʥʦʛʦʯʠʩʣʝʥʥʦ: Centaurea ruthenica, Artemisia sericea, Senecio erucifolius, 

Phlomis tuberosa, Senecio schvetzovii. ɺʦ II  ʧʦʜʲʷʨʫʩʝ (25ð65 ʩʤ) ʩ ʙʦʣʴʰʠʤ 

ʦʙʠʣʠʝʤ ʚʩʪʨʝʯʘʝʪʩʷ ʩʦʵʜʠʬʠʢʘʪʦʨ ʩʦʦʙʱʝʩʪʚʘ ð Festuca valesiaca. ʉ ʤʝʥʴʰʠʤ 

ʦʙʠʣʠʝʤ ʩʣʝʜʫʶʱʝʝ ʨʘʟʥʦʪʨʘʚʴʝ: Artemisia austrica, Adonis wolgensis, Valeriana 

tuberosa, Allium delicatulum, Galatella villosa, GaIium verum, Jurinea arachnoidea, 

Astragalus austriacus. ɺ III  ʧʦʜʲʷʨʫʩʝ (ʜʦ 25 ʩʤ) ʚʳʜʝʣʷʶʪʩʷ ʥʝʙʦʣʴʰʠʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ Iris humilis, Tulipa gesneriana, Thymus marschallianus, 

Viola ambigua. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʤʳ ʚʳʷʩʥʠʣʠ, 

ʢʘʢ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʧʦ ʨʝʣʴʝʬʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʚʣʘʞʥʝʥʠʷ, ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ. 

ɺ ʦʧʠʩʘʥʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 12 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʸʥʥʳʝ 

ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ [4], ʩʨʝʜʠ ʥʠʭ Valeriana tuberosa, Adonis 

wolgensis, Allium delicatulum, Iris humilis, Tulipa gesneriana, Stipa pennata, Tulipa 

biebersteiniana, Ephedra distachya, Fritillaria ruthenica, Ferula tatarica, Dianthus 

leptopetalus, Pulsatilla patens. ʉʦʦʙʱʝʩʪʚʘ ʙʦʛʘʪʳʝ ʨʝʜʢʠʤʠ ʠ ʦʭʨʘʥʷʝʤʳʤʠ 

ʚʠʜʘʤʠ ʪʨʝʙʫʶʪ ʧʨʠʩʪʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ 

ʚ ʠʭ ʩʪʨʫʢʪʫʨʝ ʧʨʦʠʩʭʦʜʷʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ 

ʠ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʷʪʴ ʢʦʨʝʥʥʳʝ ʩʪʝʧʥʳʝ ʬʠʪʦʮʝʥʦʟʳ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʘʢʠʭ ʜʠʩʮʠʧʣʠʥ ʢʘʢ çʕʢʦʣʦʛʠʷ 

ʨʘʩʪʝʥʠʡè, çɹʠʦʛʝʦʛʨʘʬʠʷè ʠ ʜʨ. 
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(ɽʃʍʆɺʉʂʀʁ ʈɸʁʆʅ, ʉɸʄɸʈʉʂɸʗ ʆɹʃɸʉʊʔ) 

ʐʘʢʤʘʝʚʘ ʈʫʤʠʷ ʈʠʥʘʪʦʚʥʘ 

ʩʪʫʜʝʥʪ ʇʦʚʦʣʞʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʡ ʘʢʘʜʝʤʠʠ, 
ʈʌ, ʛ. ʉʘʤʘʨʘ 

ʄʠʪʨʦʰʝʥʢʦʚʘ ɸʥʥʘ ɽʚʛʝʥʴʝʚʥʘ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʜʦʮ.  
ʇʦʚʦʣʞʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʡ ʘʢʘʜʝʤʠʠ, 

ʈʌ, ʛ. ʉʘʤʘʨʘ 

 

ɺʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʧʨʠʨʦʜʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʦʩʦʙʝʥʥʦ 

ʯʸʪʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ. ʈʘʩʧʘʭʠʚʘʷ ʮʝʣʠʥʥʳʝ 

ʠ ʟʘʣʝʞʥʳʝ ʟʝʤʣʠ, ʯʝʣʦʚʝʢ ʩʦʟʜʘʝʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʧʨʠ ʵʪʦʤ 

ʫʥʠʯʪʦʞʘʷ ʢʦʨʝʥʥʳʝ ʩʪʝʧʥʳʝ ʩʦʦʙʱʝʩʪʚʘ [7]. ʇʦʵʪʦʤʫ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʡ 

ʝʱʸ ʥʝ ʧʦʜʚʝʨʞʝʥʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʤ  rʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʴ: ʦʧʠʩʘʪʴ ʩʪʝʧʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʩ. ʊʸʧʣʳʡ ʉʪʘʥ ɽʣʭʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʝʨʝʜ ʧʨʝʜʩʪʦʷʱʝʡ 

ʨʘʙʦʪʦʡ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 1. ʩʜʝʣʘʪʴ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ 

ʦʧʠʩʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 2. ʜʘʪʴ 

ʠʭ ʨʘʟʚʸʨʥʫʪʫʶ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʤʠ ʚ ʣʝʪʥʠʡ ʧʦʣʝʚʦʡ ʩʝʟʦʥ 

2013 ʛʦʜʘ. ɹʳʣʦ ʩʜʝʣʘʥʦ 18 ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ. ɺʩʝ ʦʥʠ ʚʳʧʦʣʥʝʥʳ 

ʚ ʨʘʤʢʘʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʥʪʫʨʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʧʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ ʨʘʩʪʝʥʠʡ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʦʮʝʥʠʚʘʣʦʩʴ ʚ ʧʨʦʮʝʥʪʘʭ, ʢʦʪʦʨʳʝ 

ʟʘʪʝʤ ʧʝʨʝʚʝʜʝʥʳ ʚ ʙʘʣʣʳ ʧʦ ʰʢʘʣʝ ɹ.ʄ. ʄʠʨʢʠʥʘ [11]. ɹʘʣʣ 5 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʦʝʢʪʠʚʥʦʤʫ ʧʦʢʨʳʪʠʶ ʧʦʯʚʳ ʥʘʟʝʤʥʳʤʠ ʯʘʩʪʷʤʠ ʨʘʩʪʝʥʠʡ ʥʘ ʫʯʸʪʥʦʡ 

ʧʣʦʱʘʜʢʝ ʙʦʣʝʝ 50 %, 4ð26ð50 %, 3ð16ð25 %, 2ð6ð15 %, 1ð1ð5 %, + ð 

ʤʝʥʝʝ 1 %. ɼʣʷ ʢʘʞʜʦʛʦ ʦʧʠʩʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ; 

ʦʥʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. ʆʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʦʚʝʜʝʥʘ ʩ ʧʦʟʠʮʠʡ ʜʦʤʠʥʘʥʪʥʦʛʦ ʧʦʜʭʦʜʘ [1; 2; 4; 5; 6]. ʃʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ 
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ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʧʦ ʩʚʦʜʢʝ ʉ.ʂ. ʏʝʨʝʧʘʥʦʚʘ [12], ʧʦʯʚ ð 

ʧʦ çʂʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʜʠʘʛʥʦʩʪʠʢʝ ʧʦʯʚ ʉʉʉʈè [10]. ʇʨʠ ʢʘʤʝʨʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʝʥʠʡ ʧʦ ʜʦʩʪʫʧʥʳʤ ʦʧʨʝʜʝ-

ʣʠʪʝʣʷʤ [3; 8; 9]. 

ʉʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ ʊʸʧʣʳʡ ʉʪʘʥ ɽʣʭʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ɺʳʩʦʢʦʛʦ ɿʘʚʦʣʞʴʷ. 

ʇʦʩʸʣʦʢ, ʧʣʦʱʘʜʴʶ 5,5 ʢʤ
2
 ʛʨʘʥʠʯʠʪ ʩ ʩʝʚʝʨʘ ʩ ʂʦʰʢʠʥʩʢʠʤ, ʩ ʚʦʩʪʦʢʘ ð 

ʩ ʉʝʨʛʠʝʚʩʢʠʤ, ʩ ʶʛʘ ð ʩ ʂʨʘʩʥʦʷʨʩʢʠʤ ʨʘʡʦʥʘʤʠ, ʘ ʩ ʟʘʧʘʜʘ ʩ ʋʣʴʷʥʦʚʩʢʦʡ 

ʦʙʣʘʩʪʴʶ. ɺ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ ʙʝʨʸʪ ʥʘʯʘʣʦ ʨ. ʂʘʨʤʘʣʢʘ. ʉʝʣʦ ʦʢʨʫʞʘʶʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʠ ʧʘʩʪʙʠʱʘ (ʨʠʩ. 1). 

 

 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʬʦʪʦ ʩ SAS.ʇʣʘʥʝʪʘ) 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ 

ʪʨʸʭ ʪʠʧʦʚ ʩʪʝʧʥʦʡ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɼʘʣʝʝ ʤʳ ʧʨʠʚʦʜʠʤ 

ʠʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

ʉʦʦʙʱʝʩʪʚʦ ʤʷʪʣʠʢʦʚʦ-ʧʦʣʳʥʢʦʚʦʝ (Artemisia austriaca + Poa pratensis) 

(ʦʧ. 1ð8, ʪʘʙʣ. 1). ʆʧʠʩʘʥʠʷ ʩʜʝʣʘʥʳ 28.09.13. ʚ 2 ʢʤ ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʩ. ʊʝʧʣʳʡ 

ʉʪʘʥ ʥʘ ʚʳʨʦʚʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʩʢʣʦʥʘʤ ʦʚʨʘʞʥʦʡ ʩʠʩʪʝʤʳ 
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ʠʩʪʦʢʦʚ ʨ. ʂʘʨʤʘʣʢʘ. ʈʘʟʤʝʨʳ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ ʦʪ 9 ʜʦ 35 ʤ
2
. ʆʙʱʝʝ ʯʠʩʣʦ 

ʚʠʜʦʚ ð 32. ʏʠʩʣʦ ʚʠʜʦʚ ʚ ʦʧʠʩʘʥʠʷʭ ʦʪ 7 ʜʦ 14. ɸʩʧʝʢʪ ʩʝʨʝʙʨʠʩʪʦ-ʙʫʨʦ-

ʟʝʣʸʥʳʡ. ʆʇʇ ʦʪ 70 ʜʦ 90 %. ɿʘʜʝʨʥʝʥʠʝ ʭʦʨʦʰʝʝ. ʇʦʯʚʘ ʯʝʨʥʦʟʸʤʥʦʛʦ ʪʠʧʘ 

ʩʨʝʜʥʝʛʫʤʫʩʥʘʷ, ʩʣʝʛʘ ʛʣʠʥʠʩʪʘʷ, ʧʣʦʪʥʘʷ. ʊʨʘʚʦʩʪʦʡ ʩʣʘʛʘʝʪʩʷ ʠʟ ʜʚʫʭ ʷʨʫʩʦʚ. 

ɺ I ʧʦʜʲʷʨʫʩʝ (35ð70 ʩʤ) ʜʦʤʠʥʠʨʫʝʪ ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ (Poa pratensis). 

ʀʟ ʟʣʘʢʦʚ ʩ ʥʝʙʦʣʴʰʠʤ ʦʙʠʣʠʝʤ ʟʜʝʩʴ ʦʪʤʝʯʝʥʳ ʢʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ (Bromopsis 

inermis), ʪʠʧʯʘʢ (Festuca valesiaca) ʠ ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ (Agropyrum rʝʨʝns). ʉʨʝʜʠ 

ʨʘʟʥʦʪʨʘʚʴʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(Achillea millefolium), ʧʦʣʳʥʴ ʛʦʨʴʢʘʷ (Artemisia absinthium), ʙʦʜʷʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ (Cirsium vulgare). 

ɺ II ʧʦʜʲʷʨʫʩʝ (ʜʦ 30 ʩʤ) ʥʘ ʫʨʦʚʝʥʴ ʩʦʵʜʠʬʠʢʘʪʦʨʘ ʚʳʭʦʜʠʪ ʧʦʣʳʥʴ 

ʘʚʩʪʨʠʡʩʢʘʷ (Artemisia austriaca), ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʦʧʠʩʘʥʠʷʭ. 

ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝ ʚʦ ʚʩʝʭ ʦʧʠʩʘʥʠʷʭ, ʩʨʝʜʠ ʥʠʭ: ʪʳʩʷʯʝʣʠʩʪʥʠʢ 

ʙʣʘʛʦʨʦʜʥʳʡ (Achill®a n·bilis), ʠʩʪʦʜ ʭʦʭʣʘʪʳʡ (Polygala comosa), ʟʝʤʣʷʥʠʢʘ 

ʟʝʣʸʥʘʷ (Fragaria viridis), ʧʦʜʦʨʦʞʥʠʢ ʩʨʝʜʥʠʡ (Plant§go m®dia), ʦʜʫʚʘʥʯʠʢ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ (Taraxacum officinale), ʠʢʦʪʥʠʢ ʩʝʨʳʡ (Berteroa incana), 

ʢʫʣʴʙʘʙʘ ʦʩʝʥʥʷʷ (Leontodon autumnalis). 

ʂʨʦʤʝ ʪʦʛʦ, ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʦʧʠʩʘʥʠʠ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʪʘʢʠʝ ʚʠʜʳ 

ʢʘʢ ʤʘʪʴ-ʠ-ʤʘʯʝʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Tussilago farfara), ʯʝʨʥʦʛʦʣʦʚʢʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ (Prunella vulgaris), ʣʶʮʝʨʥʘ ʭʤʝʣʝʚʘʷ (Medicago lupulina), 

ʧʦʣʳʥʴ ʚʳʩʦʢʘʷ (Artemisia abrotanum), ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ (Trifolium repens), 

ʣʘʧʯʘʪʢʘ ʩʝʨʝʙʨʠʩʪʘʷ (Potentilla argentea), ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ (Trifolium pratense), 

ʦʯʘʥʢʘ ʧʨʷʤʘʷ (Euphrasia stricta), ʜʝʩʢʫʨʝʥʠʷ ʉʦʬʴʠ (Descurainia sophia), ʩʠʥʷʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ (£chium vulg§re), ʨʝʟʘʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Falcaria vulgaris), 

ʥʝʟʘʙʫʜʢʘ ʤʝʣʢʦʮʚʝʪʢʦʚʘʷ (Myosotis micrantha), ʚʝʨʦʥʠʢʘ ʧʨʦʩʪʝʨʪʘʷ (Veronica 

prostrata), ʢʨʝʩʪʦʚʥʠʢ ʏʝʨʥʷʝʚʘ (Senecio czernjaevii), ʟʦʧʥʠʢ ʢʣʫʙʥʝʥʦʩʥʳʡ 

(Phl·mis tub®rosa), ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʱʝʪʠʥʠʩʪʳʡ (Ahillea setacea), ʢʦʭʠʷ 

ʩʪʝʣʶʱʘʷʩʷ (Kochia prostrata). 

ʉʦʦʙʱʝʩʪʚʦ ʪʠʧʯʘʢʦʚʦ-ʧʦʣʳʥʢʦʚʦʝ (Artemisia austriaca + Festuca 

valesiaca) (ʦʧ. 9ð10, 12ð15, 17ð18, ʪʘʙʣ. 1). ʆʧʠʩʘʥʠʷ ʩʜʝʣʘʥʳ 12.10.13. 
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ʚ 3,5 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʩ. ʊʝʧʣʳʡ ʉʪʘʥ ʥʘ ʚʳʨʦʚʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, 

ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʩʢʣʦʥʘʤ ʦʚʨʘʞʥʦʡ ʩʠʩʪʝʤʳ ʏʠʰʤʘʣʘ, ʚ 350 ʤ ʦʪ ʜʦʨʦʛʠ 

ʊʸʧʣʳʡ ʉʪʘʥ ð ɹʦʨʤʘ. ʈʘʟʤʝʨʳ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ ʦʪ 20 ʜʦ 35 ʤ
2
. ʇʦʯʚʘ 

ʯʝʨʥʦʟʸʤʥʦʛʦ ʪʠʧʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʚʳʱʝʣʦʯʝʥʥʘʷ, ʩʨʝʜʥʝʡ 

ʧʣʦʪʥʦʩʪʠ. ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ð 31. ʏʠʩʣʦ ʚʠʜʦʚ ʚ ʦʧʠʩʘʥʠʷʭ ʦʪ 8 ʜʦ 14. 

ɸʩʧʝʢʪ ʩʝʨʝʙʨʠʩʪʦ-ʙʫʨʳʡ. ʆʇʇ ʦʪ 80 ʜʦ 100 %. ɿʘʜʝʨʥʝʥʠʝ ʭʦʨʦʰʝʝ. 

ʊʨʘʚʦʩʪʦʡ ʩʣʘʛʘʝʪʩʷ ʠʟ ʜʚʫʭ ʷʨʫʩʦʚ.  

I ʧʦʜʲʷʨʫʩ (35ð70 ʩʤ) ʩʣʘʛʘʝʪ ʦʩʥʦʚʥʦʡ ʵʜʠʬʠʢʘʪʦʨ ʪʠʧʯʘʢ (Festuca 

valesiaca), ʦʥ ʚʩʪʨʝʯʘʝʪʩʷ ʩ ʚʳʩʦʢʠʤ ʦʙʠʣʠʝʤ. ʀʟ ʟʣʘʢʦʚ ʟʜʝʩʴ ʪʘʢʞʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ (Bromopsis inermis), ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ 

(Poa  pratensis) ʠ ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ (Agropyrum rʝʨʝns). ʉʨʝʜʠ ʨʘʟʥʦʪʨʘʚʴʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ ʢʨʝʩʪʦʚʥʠʢ ʏʝʨʥʷʝʚʘ (Senecio czernjaevii), 

ʤʦʣʦʯʘʡ ʧʨʫʪʴʝʚʠʜʥʳʡ (Euphorbia virgata), ʮʠʢʦʨʠʡ ʦʙʳʢʥʦʚʝʥʥʳʡ (Cichorium 

intybus), ʣʴʥʷʥʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Linaria vulgaris), ʧʦʣʳʥʴ ʛʦʨʴʢʘʷ (Artemisia 

absinthium), ʙʦʜʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Cirsium vulgare), ʧʦʣʳʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ 

(Artemisia vulgaris), ʤʘʪʨʠʢʘʨʠʷ ʥʝʧʘʭʫʯʘʷ (Matricaria perforate). 

ɺ II ʧʦʜʲʷʨʫʩʝ (ʜʦ 30 ʩʤ) ʩʦʵʜʠʬʠʢʘʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʧʦʣʳʥʴ ʘʚʩʪʨʠʡʩʢʘʷ 

(Artemisia austriaca), ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʪʦʞʝ ʩ ʙʦʣʴʰʠʤ ʦʙʠʣʠʝʤ. ʆʩʪʘʣʴʥʳʭ 

ʚʠʜʦʚ ʤʝʥʴʰʝ, ʩʨʝʜʠ ʥʠʭ: ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʙʣʘʛʦʨʦʜʥʳʡ (Achill®a n·bilis), 

ʪr ʩʷʯʝʣʠʩʪʥʠʢ ʱʝʪʠʥʠʩʪʳʡ (Ahillea setacea), ʥʦʥʝʷ ʪʝʤʥʦ-ʙʫʨʘʷ (Nonea pulla), 

ʣʘʧʯʘʪʢʘ ʩʝʨʝʙʨʠʩʪʘʷ (Potentilla argentea), ʧʦʜʦʨʦʞʥʠʢ ʋʨʚʠʣʷ (Plantago 

urvillei), ʦʜʫʚʘʥʯʠʢ ʢʨʘʩʥʦʧʣʦʜʥʳʡ (Taraxacum erythrospermum), ʠʢʦʪʥʠʢ ʩʝʨʳʡ 

(Berteroa incana), ʣʶʮʝʨʥʘ ʭʤʝʣʝʚʘʷ (Medicago lupulina). 

ʂʨʦʤʝ ʪʦʛʦ, ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʦʧʠʩʘʥʠʠ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʪʘʢʠʝ ʚʠʜʳ 

ʢʘʢ ʙʦʜʷʢ ʧʦʣʝʚʦʡ (Cirsium arvense), ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ (Convolvulus arvensis), 

ʧʫʧʘʚʢʘ ʩʚʝʪʣʦ-ʞʝʣʪʘʷ (Anthemis tinctoria), ʨʳʞʠʢ ʤʝʣʢʦʧʣʦʜʥʳʡ (Camelina 

microcarpa), ʣʘʧʯʘʪʢʘ ʧʨʷʤʦʩʪʦʷʯʘʷ (Potentilla erecta), ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ 

(Trifolium repens), ʤʝʣʢʦʣʝʧʝʩʪʥʠʢ ʢʘʥʘʜʩʢʠʡ (Erigeron canadensis), ʟʝʤʣʷʥʠʢʘ 

ʟʝʣʸʥʘʷ (Fragaria viridis), ʤʘʨʴ ʢʨʘʩʥʘʷ (Chenopodium rubrum), ʛʦʨʯʘʢ ʞʸʣʪʳʡ 

(Picris hieracioides). 
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ʉʦʦʙʱʝʩʪʚʦ ʢʦʚʳʣʴʥʦ-ʪʠʧʯʘʢʦʚʦ-ʧʦʣʳʥʢʦʚʦʝ (Artemisia austriaca  

+ Festuca valesiaca + Stipa capillata) (ʦʧ. 11, 16, ʪʘʙʣ. 1). ʆʧʠʩʘʥʠʷ ʩʜʝʣʘʥʳ 

12.10.13. ʚ 3,5 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʩ. ʊʝʧʣʳʡ ʉʪʘʥ ʥʘ ʧʨʠʙʨʦʚʦʯʥʳʭ 

ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʩʢʣʦʥʘʭ ʦʚʨʘʞʥʦʡ ʩʠʩʪʝʤʳ ʏʠʰʤʘʣʘ. ɿʜʝʩʴ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʧʦʷʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʤʠʥʘʥʪʘ ʢʦʚʳʣʴ 

ʚʦʣʦʩʘʪʠʢ (Stipa capillata). ʈʘʟʤʝʨʳ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ 25 ʤ
2
. ʇʦʯʚʘ 

ʯʝʨʥʦʟʸʤʥʦʛʦ ʪʠʧʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʚʳʱʝʣʦʯʝʥʥʘʷ, ʩʨʝʜʥʝʡ 

ʧʣʦʪʥʦʩʪʠ. ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ð 13. ɸʩʧʝʢʪ ʢʦʨʠʯʥʝʚʦ-ʙʫʨʳʡ. ʆʇʇ 100 %. 

ɿʘʜʝʨʥʝʥʠʝ ʭʦʨʦʰʝʝ. ʊʨʘʚʦʩʪʦʡ ʨʘʟʨʝʞʝʥʥʳʡ, ʩʣʘʛʘʝʪʩʷ ʠʟ ʪʨʸʭ ʷʨʫʩʦʚ.  

ɺ I ʧʦʜʲʷʨʫʩʝ (ʜʦ 70 ʩʤ) ʜʦʤʠʥʠʨʫʝʪ ʦʜʠʥ ʠʟ ʵʜʠʬʠʢʘʪʦʨʦʚ ʢʦʚʳʣʴ 

ʚʦʣʦʩʘʪʠʢ (Stipa capillata). ɿʜʝʩʴ ʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʪʘʢʠʝ ʚʠʜʳ 

ʢʘʢ ʧʦʜʤʘʨʝʥʥʠʢ ʥʘʩʪʦʷʱʠʡ (Galium verum) ʠ ʤʦʣʦʯʘʡ ʧʨʫʪʴʝʚʠʜʥʳʡ 

(Euphorbia virgata). 

ɺʦ II ʧʦʜʲʷʨʫʩʝ (30ð60 ʩʤ) ʩʣʘʛʘʝʪ ʦʩʥʦʚʥʦʡ ʵʜʠʬʠʢʘʪʦʨ ʪʠʧʯʘʢ (Festuca 

valesiaca), ʢʦʪʦʨʳʡ ʦʙʠʣʝʥ ʠ ʦʙʨʘʟʫʝʪ ʬʦʥ. ʉʨʝʜʠ ʨʘʟʥʦʪʨʘʚʴʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʙʣʘʛʦʨʦʜʥʳʡ (Achillea nobilis), ʪʳʩʷʯʝʣʠʩʪʥʠʢ 

ʱʝʪʠʥʠʩʪʳʡ (Ahillea setacea), ʘʩʪʨʘ ʨʦʤʘʰʢʦʚʠʜʥʘʷ (Aster amelloides). 

ɺ III ʧʦʜʲʷʨʫʩʝ (ʜʦ 25 ʩʤ) ʧʦʣʳʥʴ ʘʚʩʪʨʠʡʩʢʘʷ (Artemisia austriaca) ʠʥʦʛʜʘ 

ʚʳʭʦʜʠʪ ʥʘ ʫʨʦʚʝʥʴ ʩʫʙʜʦʤʠʥʘʥʪʘ. ʉʨʝʜʠ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʣʘʧʯʘʪʢʘ 

ʩʝʨʝʙʨʠʩʪʘʷ (Potentilla argentea), ʪʠʤʴʷʥ ʄʘʨʰʘʣʘ (Thymus marschallianus), 

ʥʦʥʝʷ ʪʝʤʥʦ-ʙʫʨʘʷ (Nonea pulla), ʦʜʫʚʘʥʯʠʢ ʢʨʘʩʥʦʧʣʦʜʥʳʡ (Taraxacum 

erythrospermum), ʣʶʮʝʨʥʘ ʭʤʝʣʝʚʘʷ (Medicago lupulina). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ ʚʩʝʭ ʪʨʸʭ ʪʠʧʘʭ ʦʧʠʩʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʳʷʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʪʠʧʠʯʥʳʭ ʚʠʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʦʨʝʥʥʳʭ ʩʪʝʧʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʦʢʨʫʞʝʥʠʷ (ʧʘʰʥʠ, ʧʘʩʪʙʠʱʘ). ɼʘʣʴʥʝʡʰʝʝ 

ʠʭ ʠʟʫʯʝʥʠʝ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʠʭ ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʧʦʢʨʦʚʝ. 
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ʊʘʙʣʠʮʘ 1. 

ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʢʨʝʩʪʥʦʩʪʝʡ ʩʝʣʘ ʊʝʧʣʳʡ ʉʪʘʥ  

(ɽʣʭʦʚʩʢʠʡ ʨʘʡʦʥ, ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ) 

ʅʦʤʝʨ ʦʧʠʩʘʥʠʷ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

ʈʘʟʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʠ, ʤ
2
 25 9 25 9 25 25 25 35 20 25 25 35 20 20 25 25 20 20 

ʆʇʇ, % 95 90 90 80 80 70 90 75 80 100 100 80 90 85 100 100 80 90 
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ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (h) ʧʦ GPS 142 144 141 140 140 134 133 137 137 129 130 129 142 130 129 130 129 142 

ʏʠʩʣʦ ʚʠʜʦʚ ʚ ʦʧʠʩʘʥʠʠ 7 8 10 8 7 14 11 13 13 12 13 8 14 14 12 13 8 14 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ:  

ʂʦʚʳʣʴ ʚʦʣʦʩʘʪʠʢ (St²pa capill§ta) - - - - - - - - - - 4 - - - - 4 - - 

ʊʠʧʯʘʢ (Festuca valesiaca) - + + - - - - - 3 4 2 4 3 3 4 2 4 3 

ʂʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ (Bromopsis inermis) - - 2 - - - - - - - - - + - - - - + 

ʄʷʪʣʠʢ ʣʫʛʦʚʦʡ (Poa pratensis) 4 2 2 2 4 3 2 2 - + - - - 1 2 - - - 

ʇʳʨʝʡ ʧʦʣʟʫʯʠʡ (Agropyrum rʝʨʝns) - 1 - - - - 1 2 - - - - 1 - - - - 1 

ʇʦʣʳʥʴ ʘʚʩʪʨʠʡʩʢʘʷ (Artemisia 

austrica) 

2 3 3 2 3 2 2 3 1 2 2 2 2 2 2 2 2 2 

ʂʦʭʠʷ ʩʪʝʣʶʱʘʷʩʷ (Kochia prostrata) - - - - - - - 1 - - - - - - - - - - 

ʊʠʤʴʷʥ ʄʘʨʰʘʣʘ (Thymus 

marschallianus) 

- - - - - - - - - - 1 - - - - 1 - - 

ʊʳʩʷʯʝʣʠʩʪʥʠʢ ʙʣʘʛʦʨʦʜʥʳʡ (Achillea 

nobilis) 

2 2 2 - - 2 - - 3 2 2 2 2 - 2 2 2 1 

ʊʳʩʷʯʝʣʠʩʪʥʠʢ ʱʝʪʠʥʠʩʪʳʡ (Ahillea 

setacea) 

- - - - - 1 - - - 1 1 1 1 - 1 1 1 1 
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ɿʦʧʥʠʢ ʢʣʫʙʥʝʥʦʩʥʳʡ (Phl·mis 

tub®rosa) 

- - - - - - 2 - - - - - - - - - - - 

ʂʨʝʩʪʦʚʥʠʢ ʏʝʨʥʷʝʚʘ (Senecio 

czernjaevii) 

- - - - - - 1 - - - - - 1 - - - - 1 

ʅʦʥʝʷ ʪʝʤʥʦ-ʙʫʨʘʷ (Nonea pulla) - - - - - - - - - - 1 - - 1 + 1 - + 

ɸʩʪʨʘ ʨʦʤʘʰʢʦʚʠʜʥʘʷ (Aster 

amelloides) 

- - - - - - - - - - 1 - - - - 1 - - 

ʇʦʜʤʘʨʝʥʥʠʢ ʥʘʩʪʦʷʱʠʡ (Galium 

verum) 

- - - - - - - - - - 1 - - - - 1 - - 

ʄʦʣʦʯʘʡ ʧʨʫʪʴʝʚʠʜʥʳʡ (Euphorbia 

virgata) 

- - - - - - - - - - 1 - 1 1 - 1 - 1 

ʇʦʜʦʨʦʞʥʠʢ ʋʨʚʠʣʷ (Plantago urvillei) - - - - - - - - - 1 - - 2 1 1 - - 2 

ʆʜʫʚʘʥʯʠʢ ʢʨʘʩʥʦʧʣʦʜʥʳʡ (Taraxacum 

erythrospermum) 

- - - - - - - - - 1 1 1 - 1 1 1 1 - 

ɺʝʨʦʥʠʢʘ ʧʨʦʩʪʝʨʪʘʷ (Veronica 

prostrata) 

- - - 1 - - - - - - - - - - - - - - 

ʀʩʪʦʜ ʭʦʭʣʘʪʳʡ (Polygala comosa) - - - - 1 1 - - - - - - - - - - - - 

ʅʝʟʘʙʫʜʢʘ ʤʝʣʢʦʮʚʝʪʢʦʚʘʷ (Myosotis 

micrantha) 

- - - - - - 1 - - - - - - - - - - - 

ɿʝʤʣʷʥʠʢʘ ʟʝʣʸʥʘʷ (Fragaria viridis) - - - - - - 2 2 1 - - - - - - - - - 

ʈʝʟʘʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Falcaria vulgaris) - - - - 1 - - - - - - - - - - - - - 

(Cichorium 

intybus) 

- - - - - - - - 1 - - 2 2 2 - - 2 2 

ʉʠʥʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (£chium vulg§re) - - - - - 1 - - - - - - - - - - - - 

ɼʝʩʢʫʨʝʥʠʷ ʉʦʬʴʠ (Descurainia sophia) - - 1 - - - - - - - - - - - - - - - 

ʆʯʘʥʢʘ ʧʨʷʤʘʷ (Euphrasia stricta) - - - - - - - 1 - - - - - - - - - - 

ʂʣʝʚʝʨ ʣʫʛʦʚʦʡ (Trifolium pratense) - - - - - - - 2 - - - - - - - - - - 

ʃʴʥʷʥʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Linaria 

vulgaris) 

- - - - - - - - - 1 - - - - 1 - - - 

ʃʘʧʯʘʪʢʘ ʩʝʨʝʙʨʠʩʪʘʷ (Potentilla 

argentea) 

- - - - - 1 - - 2 1 2 - 1 - - 2 - 1 

ʇʦʜʦʨʦʞʥʠʢ ʩʨʝʜʥʠʡ (Plant§go m®dia) 1 - 2 2 2 1 3 2 - - - - - - - - - - 

ʆʜʫʚʘʥʯʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ (Taraxacum 

officinale) 

1 2 - 2 - 1 1 - - - - - - - - - - - 

ʇʦʣʳʥʴ ʛʦʨʴʢʘʷ (Artemisia absinthium) 1 - 2 + - 1 - - - - - - 1 - - - - 1 
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ʄʝʣʢʦʣʝʧʝʩʪʥʠʢ ʢʘʥʘʜʩʢʠʡ (Erigeron 

canadensis) 

- - - - - - - - 1 - - - - - - - - - 

ɹʦʜʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Cirsium vulgare) - 2 1 2 2 1 1 1 2 2 - - - - 1 - - - 

ʊʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(Achillea millefolium) 

+ 2 - - - - - - - - - - - - - - - - 

ʀʢʦʪʥʠʢ ʩʝʨʳʡ (Berteroa incana) - - 1 2 1 1 - - 2 2 - - 1 2 2 - - 1 

ʂʣʝʚʝʨ ʧʦʣʟʫʯʠʡ (Trifolium repens) - - - - - 1 - - 1 - - - - - - - - - 

ʂʫʣʴʙʘʙʘ ʦʩʝʥʥʷʷ (Leontodon 

autumnalis) 

- - - - - 1 - 1 - - - - - - - - - - 

ʇʦʣʳʥʴ ʚʳʩʦʢʘʷ (Artemisia abrotanum) - - - - - - 1 - - - - - - - - - - - 

ʃʶʮʝʨʥʘ ʭʤʝʣʝʚʘʷ (Medicago lupulina) - - - - - - - 1 - 2 2 - - 1 2 1 - - 

ʏʝʨʥʦʛʦʣʦʚʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Prunella 

vulgaris) 

- - - - - - - 1 - - - - - - - - - - 

ʄʘʪʴ-ʠ-ʤʘʯʝʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

(Tussilago farfara) 

- - - - - - - 1 - - - - - - - - - - 

ʄʘʨʴ ʢʨʘʩʥʘʷ (Chenopodium rubrum) - - - - - - - - 1 - - - - - - - - - 

ɻʦʨʯʘʢ ʞʸʣʪʳʡ (Picris hieracioides) - - - - - - - - 1 - - - - - - - - - 

ʇʦʣʳʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ (Artemisia 

vulgaris) 

- - - - - - - - - 2 - 2 - - 2 - 2 - 

ʄʘʪʨʠʢʘʨʠʷ ʥʝʧʘʭʫʯʘʷ (Matricaria 

perforate) 

- - - - - - - - - - - 2 - - - - 2 - 

ʃʘʧʯʘʪʢʘ ʧʨʷʤʦʩʪʦʷʯʘʷ (Potentilla 

erecta) 

- - - - - - - - - - - - 1 - - - - - 

ʈʳʞʠʢ ʤʝʣʢʦʧʣʦʜʥʳʡ (Camelina 

microcarpa) 

- - - - - - - - - - - - - 1 - - - - 

ʇʫʧʘʚʢʘ ʩʚʝʪʣʦ-ʞʝʣʪʘʷ (Anthemis 

tinctoria) 

- - - - - - - - - - - - - 1 - - - - 

ɺʴʶʥʦʢ ʧʦʣʝʚʦʡ (Convolvulus arvensis) - - - - - - - - - - - - - 1 - - - - 

ɹʦʜʷʢ ʧʦʣʝʚʦʡ (Cirsium arvense) - - - - - - - - - - - - - 1 - - - - 
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ʀɿʋʏɽʅʀɽ ʕʃɽʄɽʅʊʅʆɻʆ ʉʆʉʊɸɺɸ ʅɸɼɿɽʄʅʓʍ ʆʈɻɸʅʆɺ 

ʂʋʈʀʃʔʉʂʆɻʆ ʏɸʗ ʂʋʉʊɸʈʅʀʂʆɺʆɻʆ  

ʉɽɺɽʈʆʂɸɺʂɸɿʉʂʀʍ ʇʆʇʋʃʗʎʀʁ 

ʉʪʘʣʴʥʘʷ ɺʠʢʪʦʨʠʷ ɺʷʯʝʩʣʘʚʦʚʥʘ 

ʩʪʫʜʝʥʪ ʈʦʩʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʈʌ, ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

ʂʦʣʦʪʠʡ ɺʘʣʝʨʠʡ ʇʝʪʨʦʚʠʯ 

ʩʪʫʜʝʥʪ ʄʘʡʢʦʧʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ɸʜʳʛʝʷ, ʛ. ʄʘʡʢʦʧ 

ʉʪʘʣʴʥʘʷ ʄʘʨʠʥʘ ʀʣʴʠʥʠʯʥʘ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, 
ʜʦʮ. ʄʘʡʢʦʧʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ɸʜʳʛʝʷ, ʛ. ʄʘʡʢʦʧ 
 

ʇʦʩʢʦʣʴʢʫ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʚʳʩʠʣʩʷ ʠʥʪʝʨʝʩ ʢ ʢʫʨʠʣʴʩʢʦʤʫ ʯʘʶ 

ʢʫʩʪʘʨʥʠʢʦʚʦʤʫ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʦʤʫ ʠ ʧʠʱʝʚʦʤʫ ʩʳʨʴʶ, ʪʦ ʤʳ ʩʯʠʪʘʝʤ, 

ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢʞʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʠ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʝʛʦ ʦʨʛʘʥʘʭ. 

ʀʜʝʷ ʩʦʟʜʘʥʠʷ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʛʦ ʯʘʡʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʦ ʩʚʦʡʩʪʚʘʤ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʯʘʶ, ʥʦ ʧʨʝʚʦʩʭʦʜʷʱʝʛʦ ʝʛʦ ʧʦ ʮʝʣʝʙʥʳʤ 

ʢʘʯʝʩʪʚʘʤ, ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʨʦʣʴ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘ ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʭ ʠ ʘʥʪʠʜʠʟʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʈʘʩʪʝʥʠʷ ʩʣʫʞʘʪ ʣʫʯʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʦʢʘʟʳʚʘʶʪ 

ʥʝʩʦʤʥʝʥʥʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʣʝʯʝʥʠʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, 

ʪ. ʢ. ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʥʠʭ ʚ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʠ ʫʩʚʦʷʝʤʦʡ ʬʦʨʤʝ 

ʠ ʚ ʥʘʙʦʨʝ, ʩʚʦʡʩʪʚʝʥʥʦʤ ʞʠʚʦʡ ʧʨʠʨʦʜʝ ʚ ʮʝʣʦʤ [3]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣʘ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʨʛʘʥʘʭ ʢʫʨʠʣʴʩʢʦʛʦ ʯʘʷ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ɸʜʳʛʝʝ. 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʥʘʧʠʪʢʠ ʠʟ ʢʫʨʠʣʴʩʢʦʛʦ ʯʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ, ʠ ʧʦʚʳʰʘʶʪ 

ʠʤʤʫʥʠʪʝʪ ʦʨʛʘʥʠʟʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʈʦʩʩʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʉʝʚʝʨʥʦʤ 

ʂʘʚʢʘʟʝ) ʦʪʤʝʯʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʣʶʜʝʡ ʠ, ʦʩʦʙʝʥʥʦ, ʤʘʣʝʥʴʢʠʭ ʜʝʪʝʡ, 
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ʩʪʨʘʜʘʶʱʠʭ ʜʠʩʙʘʢʪʝʨʠʦʟʦʤ ʥʘ ʬʦʥʝ ʧʠʱʝʚʦʡ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʘʣʣʝʨʛʠʠ. 

ʉʠʙʠʨʩʢʠʤʠ ʫʯʝʥʳʤʠ ʜʦʢʘʟʘʥʦ ʫʩʧʝʰʥʦʝ ʣʝʯʝʥʠʝ ʜʠʩʙʘʢʪʝʨʠʦʟʘ ʵʢʩʪʨʘʢʪʘʤʠ 

ʢʫʨʠʣʴʩʢʦʛʦ ʯʘʷ ʜʘʞʝ ʫ ʛʨʫʜʥʳʭ ʜʝʪʝʡ.  

ʏʘʡʥʳʝ ʨʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʫʣʴʪʫʨʘʤʠ ʪʨʦʧʠʯʝʩʢʦʛʦ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ 

ʢʣʠʤʘʪʘ. ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʯʘʡʥʦʛʦ ʢʫʩʪʘ (ʠʥʜʠʡʩʢʘʷ, 

ʮʝʡʣʦʥʩʢʘʷ, ʢʠʪʘʡʩʢʘʷ, ʷʧʦʥʩʢʘʷ). ɺ ʈʦʩʩʠʠ ʯʘʡʥʦʝ ʨʘʩʪʝʥʠʝ ʠʤʝʝʪ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʘʨʝʘʣ, ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʣʠʰʴ ʥʘ ʶʛʝ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʜʳʛʝʷ. ʇʦʠʩʢ ʟʘʤʝʥʠʪʝʣʷ ʯʘʡʥʦʛʦ 

ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʘʣ ʙʳ ʪʝ ʞʝ ʚʝʱʝʩʪʚʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʮʚʝʪ ʠ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʣʘʥʪʘʮʠʦʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʫʤʝʨʝʥʥʦʤ ʢʣʠʤʘʪʝ ʧʨʠʚʝʣ 

ʢ ʦʪʢʨʳʪʠʶ, ʯʪʦ ʪʘʢʠʤ ʨʘʩʪʝʥʠʝʤ, ʦʪʚʝʯʘʶʱʠʤ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢʫʣʴʪʫʨʳ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʦʞʝʪ ʙʳʪʴ ʢʫʨʠʣʴʩʢʠʡ ʯʘʡ ʢʫʩʪʘʨʥʠʢʦʚʳʡ (ʣʘʧʯʘʪʢʘ 

ʢʫʩʪʘʨʥʠʢʦʚʘʷ). ɺ ʧʨʦʰʣʦʤ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʂʫʨʠʣʴʩʢʠʡ ʯʘʡè ʙʳʣ ʠʟʚʝʩʪʝʥ 

ʯʘʡʥʳʡ ʥʘʧʠʪʦʢ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʚʰʠʡʩʷ ʚʟʘʤʝʥ ʠʥʜʠʡʩʢʦʛʦ ʯʘʷ ʦʪ ʋʨʘʣʘ 

ʜʦ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ. ɻʦʪʦʚʠʣʠ ʝʛʦ ʠʟ ʣʠʩʪʴʝʚ ʣʘʧʯʘʪʢʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ. 

ɺ ʈʦʩʩʠʠ ʜʦ ʩʠʭ ʧʦʨ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʩʝʚʦʟʤʦʞʥʳʭ ʯʘʡʥʳʭ 

ʥʘʧʠʪʢʦʚ, ʭʦʪʷ ʯʘʡ ʷʚʣʷʝʪʩʷ ʫ ʥʘʩ ʥʘʠʙʦʣʝʝ ʫʧʦʪʨʝʙʣʷʝʤʳʤ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

ʦʙʲʷʩʥʷʝʪ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʤʝʥʷʪʴ ʪʨʘʜʠʮʠʦʥʥʳʡ ʯʘʡ, ʚ ʢʦʪʦʨʦʤ ʠʤʝʥʥʦ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ ʵʪʦʡ ʛʨʫʧʧʳ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʶʪ ʚʢʫʩ, ʮʚʝʪ 

ʠ ʘʨʦʤʘʪ ʯʘʷ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʬʣʘʚʦʥʦʠʜʦʚ, ʨʘʩʪʚʦʨʠʤʳʭ 

ʩʘʭʘʨʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠʩʩʣʝʜʫʝʤʦʝ ʨʘʩʪʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ 

ʪʨʘʜʠʮʠʦʥʥʦʝ ʯʘʡʥʦʝ ʨʘʩʪʝʥʠʝ. 

ʇʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʢʫʨʠʣʴʩʢʦʛʦ ʯʘʷ, ʚʝʨʦʷʪʥʦ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʝʱʝ ʠ ʧʨʠʩʫʪʩʪʚʠʝʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ [1; 2]. ʇʦʩʢʦʣʴʢʫ ʠʟʫʯʘʝʤʳʝ 

ʥʘʤʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʠʛʨʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ 

ʚ ʢʘʪʘʣʠʪʠʯʝʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʮʝʩʩʘʤʠ ʬʝʨʤʝʥʪʘʮʠʠ ʫ ʢʫʨʠʣʴʩʢʦʛʦ ʯʘʷ, 

ʧʦʜʦʙʥʦ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʧʨʝʚʨʘʱʝʥʠʷʤ ʧʨʠ ʬʝʨʤʝʥʪʘʮʠʠ ʣʠʩʪʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 
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ʯʘʡʥʦʛʦ ʢʫʩʪʘ, ʤʳ ʩʨʘʚʥʠʚʘʣʠ ʵʪʠ ʜʚʘ ʚʠʜʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʣʠʷ, ʥʘʪʨʠʷ, 

ʢʘʣʴʮʠʷ, ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, ʤʝʜʠ, ʤʘʛʥʠʷ ʠ ʮʠʥʢʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ (ʚ ʤʛ\ʛ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʘʚʥʠʚʘʝʤʳʝ ʚʠʜʳ ʦʯʝʥʴ 

ʙʣʠʟʢʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʛʥʠʷ, ʮʠʥʢʘ ʠ ʞʝʣʝʟʘ. ʉʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ 

ʚ ʢʫʨʠʣʴʩʢʦʤ ʯʘʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʣʠʩʪʝ ʯʘʡʥʦʛʦ ʢʫʩʪʘ. 

ʇʦ ʥʘʢʦʧʣʝʥʠʶ ʢʘʣʴʮʠʷ ʠ ʤʝʜʠ ʢʫʨʠʣʴʩʢʠʡ ʯʘʡ ʧʨʝʚʦʩʭʦʜʠʪ ʯʘʡʥʳʡ ʣʠʩʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʤʝʥʠʪʝʣʴ ʯʘʷ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʢʫʨʠʣʴʩʢʦʛʦ ʯʘʷ ʢʫʩʪʘʨʥʠ-

ʢʦʚʦʛʦ, ʙʣʠʟʦʢ ʢ ʣʠʩʪʫ ʯʘʡʥʦʛʦ ʢʫʩʪʘ ʥʝ ʪʦʣʴʢʦ ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʦʜʝʨʞʘʥʠʶ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʠ ʧʦ ʵʣʝʤʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʠʢʫ, ʦʧʠʩʘʥʥʫʶ 

ɽ.ʇ. ʍʨʘʤʦʚʦʡ ʠ ʜʨ. [5]. ɼʣʷ ʵʪʦʛʦ ʙʨʘʣʠ ʩʨʝʜʥʶʶ ʧʨʦʙʫ ʩ 20 ʦʩʦʙʝʡ. ɻʦʜʠʯʥʳʝ 

ʦʙʣʠʩʪʚʝʥʥʳʝ ʧʦʙʝʛʠ ʜʣʠʥʦʡ 10ð20 ʩʤ ʦʪʨʳʚʘʣʠ ʠʣʠ ʩʨʝʟʘʣʠ ʜʝʨʝʚʷʥʥʳʤ 

ʥʦʞʦʤ ʨʘʚʥʦʤʝʨʥʦ, ʨʘʟʜʝʣʷʣʠ ʧʦ ʦʨʛʘʥʘʤ, ʚʳʩʫʰʠʚʘʣʠ ʚ ʪʝʥʠ ʜʦ ʚʦʟʜʫʰʥʦ-

ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʆʙʨʘʟʮʳ ʥʝ ʧʨʦʤʳʚʘʣʠ. ʅʘʚʝʩʢʫ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʳʨʴʷ 

(1 ʛ) ʠʟʤʝʣʴʯʘʣʠ ʚ ʘʛʘʪʦʚʦʡ ʩʪʫʧʢʝ, ʟʘʪʝʤ ʦʙʨʘʟʮʳ ʧʨʝʩʩʦʚʘʣʠ ʚ ʬʦʨʤʝ ʪʘʙʣʝʪʢʠ 

ʜʠʘʤʝʪʨʦʤ 1 ʩʤ ʠ ʚʝʩʦʤ 20ð30 ʤʛ. ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʈʌɸ ʉʀ) ʥʘ ʩʪʘʥʮʠʠ ʚ ʀʥʩʪʠʪʫʪʝ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ 

ʉʆ ʈɸʅ (ʥʘʢʦʧʠʪʝʣʴ ɺʕʇʇ-3) ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʤ ʥʘʤʠ ʤʘʪʝʨʠʘʣʝ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʢʫʨʠʣʴʩʢʦʛʦ ʯʘʷ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ 

ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ 28 ʵʣʝʤʝʥʪʘʤ, ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ 

ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, ʤʘʨʛʘʥʝʮ, ʞʝʣʝʟʦ ʠ ʩʢʘʥʜʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʢʫʨʠʣʴʩʢʦʛʦ ʯʘʷ 

ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʪʘʢʠʭ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʤʝʪʘʣʣʦʚ, ʢʘʢ ʘʢʪʠʥʦʠʜʳ (ʪʦʨʠʡ ʠ ʫʨʘʥ), 

ʚʳʷʚʠʣʦ, ʯʪʦ ʚ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʪʦʨʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʝʙʣʷʭ 

(ʜʦ 0,25 ʤʛ/ʢʛ), ʘ ʫʨʘʥ (ʜʦ 0,17 ʤʛ/ʢʛ) ð ʚ ʣʠʩʪʴʷʭ. 

ʂʫʨʠʣʴʩʢʠʡ ʯʘʡ ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʩʪʝʥʠʷʤ, ʥʘʢʘʧʣʠʚʘʶʱʠʤ 

ʮʠʥʢ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʦʪʤʝʯʝʥʦ 

ʚ ʩʪʝʙʣʷʭ (30,5 ʤʛ/ʢʛ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʩʪʴʷʤʠ (21,3 ʤʛ/ʢʛ). 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʩʪʝʥʠʷ, ʚʳʨʘʱʝʥʥʳʝ 

ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ, ʘʢʢʫʤʫʣʠʨʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʥʮʠʷ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ ʚ ʩʪʝʙʣʷʭ ʠ ʣʠʩʪʴʷʭ (26,2 ð 

26,6 ʤʛ/ʢʛ). 

ɺ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʷ ʪʠʪʘʥʘ ʩʦʜʝʨʞʠʪʩʷ ʦʪ 54 ʤʛ/ʢʛ (ʚ ʣʠʩʪʴʷʭ) 

ʜʦ 74 ʤʛ/ʢʛ (ʚ ʩʪʝʙʣʷʭ). ʂʦʙʘʣʴʪ ʠ ʙʦʨ ʩʦʭʨʘʥʷʶʪ ʪʝ ʞʝ ʪʝʥʜʝʥʮʠʠ 

ʚ ʠʭ ʥʘʢʦʧʣʝʥʠʠ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʘʤʠ ʨʘʩʪʝʥʠʷ, ʯʪʦ ʠ ʪʠʪʘʥ, ʙʦʣʴʰʝʝ 

ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʪʤʝʯʝʥʦ ʚ ʩʪʝʙʣʷʭ ʨʘʩʪʝʥʠʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʭʨʦʤ, ʩʚʠʥʝʮ 

ʠ ʥʠʢʝʣʴ ʚ ʣʘʧʯʘʪʢʝ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʝʚʳʰʘʝʪ 

ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ ʧʦʨʦʛʦʚʳʭ, ʥʦ ʥʝ ʜʦʩʪʠʛʘʝʪ 

ʧʦʢʘʟʘʪʝʣʷ ʠʟʙʳʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʋʨʦʚʝʥʴ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ 1. 

ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʢʫʨʠʣʴʩʢʦʛʦ ʯʘʷ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ,  

ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ɸʜʳʛʝʝ 

ʍʠʤʠʯʝʩʢʠʡ 

ʵʣʝʤʝʥʪ 

ʉʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʘʭ, 

ʤʛ/ʢʛ 

ʍʠʤʠʯʝʩʢʠʡ 

ʵʣʝʤʝʥʪ 

ʉʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʘʭ, 

ʤʛ/ʢʛ 

ʣʠʩʪʴʷ ʩʪʝʙʣʠ ʣʠʩʪʴʷ ʩʪʝʙʣʠ 

ʂʘʣʠʡ 19709 13771 ʊʦʨʠʡ 0,14 0,25 

ʂʘʣʴʮʠʡ 20403 13682 ɻʘʣʣʠʡ 0,23 0,00 

ʉʢʘʥʜʠʡ 138 140 ɻʝʨʤʘʥʠʡ 0,00 0,00 

ʊʠʪʘʥ 54 74 ʄʳʰʴʷʢ 0,34 0,19 

ɺʘʥʘʜʠʡ 8,5 0,0 ʉʝʣʝʥ 0,00 0,00 

ʍʨʦʤ 0,0 2,66 ɹʨʦʤ 0,6 1,7 

ɺʠʩʤʫʪ 0,00 0,00 ʈʫʙʠʜʠʡ 2,4 1,7 

ʄʘʨʛʘʥʝʮ 151 97 ʉʪʨʦʥʮʠʡ 26,2 26,6 

ɾʝʣʝʟʦ 260 3317 ʀʪʪʨʠʡ 0,24 0,40 

ʂʦʙʘʣʴʪ 1,51 17,66 ʎʠʨʢʦʥʠʡ 1,77 0,74 

ʋʨʘʥ 0,17 0,04 ʅʠʦʙʠʡ 0,11 0,00 

ʅʠʢʝʣʴ 0,91 0,00 ʄʦʣʠʙʜʝʥ 0,75 0,33 

ʄʝʜʴ 10,2 7,9 ʈʪʫʪʴ 0,00 0,00 

ʎʠʥʢ 21,9 30,5 ʉʚʠʥʝʮ 0,47 0,26 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʢʫʨʠʣʴʩʢʦʛʦ 

ʯʘʷ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ, ʚʳʷʚʠʣʦ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʝʛʦ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ 25 ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʵʪʦ ʨʘʩʪʝʥʠʝ ʘʢʢʫʤʫʣʠʨʫʝʪ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, 

ʤʘʨʛʘʥʝʮ, ʞʝʣʝʟʦ ʠ ʥʝ ʥʘʢʘʧʣʠʚʘʝʪ ʨʪʫʪʴ, ʤʳʰʴʷʢ, ʥʠʦʙʠʡ ʠ ʭʨʦʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʩ ʥʦʚʳʭ 

ʧʦʟʠʮʠʡ ʢʫʨʠʣʴʩʢʠʡ ʯʘʡ ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʚ ʢʘʯʝʩʪʚʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʥʝ ʥʘʢʘʧʣʠʚʘʶʱʝʛʦ ʚ ʩʚʦʠʭ ʦʨʛʘʥʘʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʟʳʚʘʶʪ ʦʪʨʘʚʣʝʥʠʷ [4], ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʛʦ ʢʘʢ ʠʩʪʦʯʥʠʢ ʧʦʣʫʯʝʥʠʷ 

ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ. 
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ʉɽʂʎʀʗ 4.  

ʄɽɼʀʎʀʅʉʂʀɽ ʅɸʋʂʀ 

 

ʕʂʉʊʈɸʂʊʓ ɸʃʃɽʈɻɽʅʆɺ:  

ʀʉʊʆʈʀʗ, ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ,  

ʊɽʅɼɽʅʎʀʀ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ  

ʄɽʊʆɼʆɺ ʆʎɽʅʂʀ ʂɸʏɽʉʊɺɸ  

ɻʆʊʆɺʓʍ ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʌʆʈʄ 

ɹʦʢʦʚ ɼʤʠʪʨʠʡ ʆʣʝʛʦʚʠʯ 

ʩʪʫʜʝʥʪ 5-ʛʦ ʢʫʨʩʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇʝʨʚʦʛʦ ʄʦʩʢʦʚʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀ.ʄ. ʉʝʯʝʥʦʚʘ 

ʈʌ, ʛ ʄʦʩʢʚʘ 

ʉʤʠʨʥʦʚ ɺʘʣʝʨʠʡ ɺʘʣʝʨʴʝʚʠʯ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʬʘʨʤʘʮʝʚʪ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʢʘʬʝʜʨʳ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʭʠʤʠʠ ʇʝʨʚʦʛʦ ʄʦʩʢʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀ.ʄ. ʉʝʯʝʥʦʚʘ 
ʈʌ, ʛ. ʄʦʩʢʚʘ 

 

ʀʩʪʦʨʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ɸʉʀʊ 

ɸʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ ʚʩʝʛʦ ʤʠʨʘ. ʉʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʩʧʦʩʦʙʦʚ ʣʝʯʝʥʠʷ ʧʦʜʦʙʥʳʭ 

ʧʘʪʦʣʦʛʠʡ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʘʣʣʝʨʛʝʥ-

ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ (ɸʉʀʊ). ʆʩʥʦʚʥʳʤ çʜʝʡʩʪʚʫʶʱʠʤ ʥʘʯʘʣʦʤè 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʘʣʣʝʨʛʦʚʘʢʮʠʥʳ ʠʣʠ ʘʣʣʝʨʛʝʥʥʳʝ ʵʢʩʪʨʘʢʪʳ-

ʧʨʝʧʘʨʘʪʳ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʝʩʴʤʘ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʥʝʩʢʦʣʴʢʠʤʠ 

ʩʧʦʩʦʙʘʤʠ. ʆʙʣʘʜʘʷ ʩʚʦʠʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ, ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʞʜʳʡ ʠʟ ʥʠʭ, ʥʘʯʠʥʘʷ ʦʪ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʝʧʘʨʘʪʘ, ʟʘʢʘʥʯʠʚʘʷ ʛʦʪʦʚʳʤ ʧʨʦʜʫʢʪʦʤ [4; 12].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʩʣʦʞʠʣʦʩʴ ʩʪʦʡʢʦʝ 

ʫʙʝʞʜʝʥʠʝ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʣʝʯʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ (ɸʉʀʊ) [17]. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʷʜʦʤ ʥʝʦʧʨʦʚʝʨʞʠʤʳʭ ʬʘʢʪʦʚ. ʀʩʪʦʨʠʷ ʩʪʘʥʦʚʣʝʥʠʷ 
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ɸʉʀʊ ʟʘʥʷʣʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ: ʝʱʸ ʚ 1819 ʛ. ʘʥʛʣʠʡʩʢʠʡ ʚʨʘʯ 

ɼʞʦʥ ɹʦʩʪʦʢ ʦʧʠʩʘʣ çʩʝʥʥʫʶ ʣʠʭʦʨʘʜʢʫè; ʚ 1869 ʛ. ʫʞʝ ɼʵʚʠʜ ɹʣʝʢʣʠ, ʧʳʪʘʷʩʴ 

ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʷʚʣʷʣʦʩʴ ʧʨʠʯʠʥʦʡ ʦʙʦʩʪʨʝʥʠʡ ʩʝʥʥʦʡ ʣʠʭʦʨʘʜʢʠ, ʧʦʩʪʘʚʠʣ ʥʘ 

ʩʝʙʝ ʢʦʞʥʳʝ ʧʨʦʙʳ (ʚʪʠʨʘʷ ʧʳʣʴʮʫ ʚ ʧʦʚʨʝʞʜʸʥʥʳʝ ʫʯʘʩʪʢʠ ʢʦʞʠ); ʚ 1902ð

1905 ʛʛ. ʚʨʘʯʠ ʠʟ ɻʘʤʙʫʨʛʘ, ʇʨʘʫʩʥʠʪʮ ʠ ɼʫʥʙʘʨ, ʩʪʨʘʜʘʚʰʠʝ ʩʝʥʥʦʡ 

ʣʠʭʦʨʘʜʢʦʡ, ʪʘʢ ʞʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʩʠʤʧʪʦʤʘʪʠʢʘ ʩʝʥʥʦʡ ʣʠʭʦʨʘʜʢʠ ʚʳʟʚʘʥʘ 

ʧʳʣʴʮʦʡ ʨʘʩʪʝʥʠʡ. ɺʧʝʨʚʳʝ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ɸʉʀʊ 

ʧʨʝʜʣʦʞʠʣʠ ʃʝʦʥʘʨʜ ʅʫʥ ʠ ɼʞʦʥ ʌʨʠʤʝʥ ʚ 1911 ʛʦʜʫ ʧʨʠ ʣʝʯʝʥʠʠ ʧʦʣʣʠʥʦʟʘ 

(ʩʝʥʥʦʡ ʣʠʭʦʨʘʜʢʠ = ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʧʳʣʴʮʦʡ 

ʨʘʩʪʝʥʠʡ): ʧʫʙʣʠʢʘʮʠʷ ʚ ʞʫʨʥʘʣʝ çʃʘʥʮʝʪè ʩʦʦʙʱʘʣʘ ʩʚʝʜʝʥʠʷ ʦʙ ʫʩʧʝʰʥʦʤ 

ʚʳʟʜʦʨʦʚʣʝʥʠʠ ʦʢʦʣʦ 20 ʙʦʣʴʥʳʭ ʩʝʥʥʦʡ ʣʠʭʦʨʘʜʢʦʡ. ʇʨʠ ʣʝʯʝʥʠʠ ʘʩʪʤʳ 

ʠʤʤʫʥʦʪʝʨʘʧʠʷ ʘʣʣʝʨʛʦʚʘʢʮʠʥʘʤʠ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʂʘʫʬʠʣʜʦʤ 

ʚ 1921 ʛ. [21; 22]. 

ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 1907 ʛ. ʥʘʰ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢ ɸ.ʄ. ɹʝʟʨʝʜʢʘ 

ʚ ʇʘʨʠʞʝ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚ ʤʠʨʝ ʥʘʯʘʣ ʨʘʙʦʪʫ ʧʦ ʩʦʟʜʘʥʠʶ ʘʣʣʝʨʛʦʚʘʢʮʠʥʳ 

ʥʘ ʦʩʥʦʚʝ ʧʳʣʴʮʳ. ɹʦʣʴʰʘʷ ʟʘʩʣʫʛʘ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʤʝʪʦʜʘ ɸʉʀʊ 

ʧʨʠʥʘʜʣʝʞʠʪ ʘʣʣʝʨʛʦʣʦʛʘʤ ʙʳʚʰʝʛʦ ʉʉʉʈ ʠ ʩʪʨʘʥ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚʥʸʩ ʚ ʨʘʟʚʠʪʠʝ ʦʩʥʦʚʘʪʝʣʴ 

ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʣʣʝʨʛʦʣʦʛʠʠ ʘʢʘʜʝʤʠʢ ɸ.ɼ. ɸʜʦ. ʀʤʝʥʥʦ ʧʦʜ ʝʛʦ 

ʯʫʪʢʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʘʣʣʝʨʛʝʥʦʚ ʚ ʉʉʉʈ, ʠ ʤʝʪʦʜ ɸʉʀʊ ʥʘʰʝʣ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʘʤʳʭ ʜʘʣʴʥʠʭ ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘʭ ʥʘʰʝʡ 

ʩʪʨʘʥʳ [1]. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʸʪʢʘʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʪʨʫʢʪʫʨʘ 

ʢʦʪʦʨʳʭ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʘ [27]. 

ʉʝʛʦʜʥʷ ɸʉʀʊ ʩʪʘʣʘ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʪʘʧʦʚ ʤʝʭʘʥʠʟʤʘ ʨʘʟʚʠʪʠʷ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʪʝʨʘʧʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ 

ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʚʦʜʥʦ-ʩʦʣʝʚʳʭ 

ʘʣʣʝʨʛʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ, ʘ ʪʘʢʞʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʣʠ ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʭ 



 

47 

 

ʥʘ ʨʘʟʥʳʭ ʥʦʩʠʪʝʣʷʭ ʧʨʝʧʘʨʘʪʦʚ [3; 12]. ʇʨʠʯʝʤ ʧʦʜʙʦʨ ʘʣʣʝʨʛʝʥʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʪʝʤ ʨʘʩʯʸʪʦʤ, ʯʪʦʙʳ ʠʤʝʥʥʦ ʦʥ ʚʳʟʳʚʘʣ ʦʩʥʦʚʥʳʝ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʙʦʣʴʥʦʛʦ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʛʠʧʦʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ð ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʘʮʠʝʥʪʘ 

ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʠʥʜʠʬʬʝʨʝʥʪʥʦʩʪʠ ʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʵʪʦʛʦ 

ʘʣʣʝʨʛʝʥʘ (ʠʣʠ ʛʨʫʧʧʳ ʘʣʣʝʨʛʝʥʦʚ) ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ [15]. 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʧʘʮʠʝʥʪʘ ʘʣʣʝʨʛʝʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʝʛʦ ʜʝʡʩʪʚʠʶ ʥʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʠʤʝʝʪ 

ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʯʝʨʪʳ ʩ ʧʨʦʮʝʜʫʨʦʡ ʚʘʢʮʠʥʘʮʠʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʩʝʛʦʜʥʷ 

ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʦʚ ʥʘʨʷʜʫ ʩ çʘʣʣʝʨʛʝʥʥʳʤʠ ʵʢʩʪʨʘʢʪʘʤʠè, 

ʪʘʢ ʞʝ çʘʣʣʝʨʛʝʥʥʳʝ ʚʘʢʮʠʥʳè. ʉ ʤʦʤʝʥʪʘ ʧʝʨʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʉʀʊ 

ʥʘʢʦʧʠʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ. ʉʝʛʦʜʥʷ 

ʦʥ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʘʧʠʠ Ig E-ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʪʠʧʦʚʳʭ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [3; 11; 14]. 

ɸʣʣʝʨʛʝʥʥʳʝ ʵʢʩʪʨʘʢʪʳ: ʚʯʝʨʘ ʠ ʩʝʛʦʜʥʷ. 

ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ɸʉʀʊ 

ʙʳʣʠ ʙʳ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ 

ʵʢʩʪʨʘʢʪʦʚ ʘʣʣʝʨʛʝʥʦʚ. ʉʝʡʯʘʩ ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ 

ʚ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʠ. ʆʜʥʘʢʦ ʝʩʪʴ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩʦ ʩʪʘʥʜʘʨ-

ʪʠʟʘʮʠʝʡ ʠ ʢʦʥʪʨʦʣʝʤ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [3; 10; 13; 32]. 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʚʦʜʥʦ-ʩʦʣʝʚʳʭ ʘʣʣʝʨʛʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ 

ʥʘʯʘʣʦʩʴ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʝʯʝʙʥʳʭ ʘʣʣʝʨʛʝʥʦʚ ʚ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʨʘʢʪʠʢʝ. ɺ ʉʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ ʧʝʨʚʦʩʪʝʧʝʥʥʘʷ ʨʦʣʴ ʚ ʵʪʠʦʣʦʛʠʠ ʚʩʝʭ 

ʧʦʣʣʠʥʦʟʦʚ, ʚʳʟʚʘʥʥʳʭ ʜʨʝʚʝʩʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, 

ʧʨʠʥʘʜʣʝʞʠʪ ʙʝʨʸʟʝ ʧʦʚʠʩʣʦʡ (Betula pendula Roth) [6]. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʘʣʣʝʨʛʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ: ʜʨʝʚʝʩʥʳʝ, ʩʦʨʥʷʢʠ, ʟʣʘʢʦʚʳʝ ʠ ʨʘʟʥʦʪʨʘʚʴʝ. ʋʩʣʦʚʥʦ, ʩʝʟʦʥʳ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʣʣʠʥʦʟʦʤ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʠʢʘ, ʩʚʷʟʘʥʥʳʭ 
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ʩ ʢʘʣʝʥʜʘʨʸʤ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʣʦʩʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ [21]. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʣʝʯʝʙʥʳʝ ʬʦʨʤʳ ʘʣʣʝʨʛʝʥʦʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠʩʴ ʩ ʫʯʝʪʦʤ 

ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʛʣʘʚʥʦʛʦ ʢʨʠʪʝʨʠʷ ð ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ. ɹʳʣʠ 

ʪʘʢʞʝ ʧʨʝʜʧʨʠʥʷʪʳ ʧʦʧʳʪʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʘʣʣʝʨʛʝʥʳ ʧʫʪʸʤ ʠʭ ʧʦʣʠʤʝ-

ʨʠʟʘʮʠʠ (ʛʣʫʪʘʨʦʚʳʤ ʘʣʴʜʝʛʠʜʦʤ, ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ), ʧʦʣʫʯʝʥʠʷ ʩʦʨʙʠʨʦʚʘʥʥʳʭ 

ʬʦʨʤ (ʩ ʛʠʜʨʦʢʩʠʜʦʤ ʘʣʶʤʠʥʠʷ, L-ʪʠʨʦʟʠʥʦʤ), ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʭ 

ʬʦʨʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʘʢ ʩʠʥʪʝʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʧʨʠʨʦʜʥʳʭ 

ʥʦʩʠʪʝʣʝʡ [27; 28]. 

ʉʦʩʪʘʚ ʠ ʢʘʯʝʩʪʚʦ ʘʣʣʝʨʛʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ. 

ʉʦʩʪʘʚ ʘʣʣʝʨʛʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʦʙʨʘʟʝʥ: ʵʪʦ ʙʝʣʢʠ, 

ʧʝʧʪʠʜʳ, ʛʣʠʢʦʧʨʦʪʝʠʜʳ, ʧʦʣʠʩʘʭʘʨʠʜʳ, ʧʨʦʠʟʚʦʜʥʳʝ ʣʠʧʠʜʦʚ ʠ ʪ. ʜ. 

ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʣʣʝʨʛʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʳʨʴʷ, ʤʝʪʦʜʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʧʦʩʦʙʳ ʦʯʠʩʪʢʠ.  

ʀʟ-ʟʘ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʳ ʨʘʟʥʳʭ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʘʢʞʝ ʦʪʣʠʯʘʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʧʦ ʩʦʩʪʘʚʫ ʘʥʪʠʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʙʝʩʧʝʯʠʪʴ ʦʜʠʥʘʢʦʚʳʡ ʩʦʩʪʘʚ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʘʣʣʝʨʛʝʥʦʚ (ʥʘʪʠʚʥʳʭ ʵʢʩʪʨʘʢʪʦʚ) ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʠ ʧʘʨʪʠʡ ʧʨʝʧʘʨʘʪʦʚ ʦʜʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʚʦʟʤʦʞʥʦ 

ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʚʝʜʝʥʠʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʯʪʦʙʳ ʜʘʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʩʪʘʣʠ ʧʦʣʥʦʮʝʥʥʳʤʠ ʬʘʨʤʘʢʦʧʝʡʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ [2; 23]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʣʣʝʨʛʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ, ʘ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʇʨʦʙʣʝʤʳ 

ʩʚʷʟʘʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʦʣʫʯʝʥʠʷ ʩʳʨʴʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʝʪʦʜʘʤʠ 

ʝʛʦ ʭʠʤʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʥʦʨʤʘʪʠʚʘʤʠ ʟʘʧʦʣʥʝʥʠʷ ʪʘʨʳ (ʬʣʘʢʦʥʦʚ ʠ ʘʤʧʫʣ), ʩʧʦʩʦʙʘʤʠ 

ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʪ. ʜ. [2; 1010; 13]. ɺ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʘʣʣʝʨʛʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʟʘʯʘʩʪʫʶ ʧʨʠʭʦʜʠʪʴʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ, 

ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʜʝʣʝʥʠʷ ʠʟ ʨʷʜʘ ʧʨʝʧʘʨʘʪʦʚ ʭʠʤʠʯʝʩʢʠ 

ʯʠʩʪʳʭ ʘʣʣʝʨʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 
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ʩʚʦʡʩʪʚ ʩʳʨʴʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝʧʦʣʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʤʝʞʜʫ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʘʣʣʝʨʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ. 

ʊʘʢ, ʩ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʦʡ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ 

ʧʨʦʝʢʪ çCREATEè ʠʣʠ çʉʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʵʪʘʣʦʥʳ (ʨʝʬʝʨʝʥʩʳ) ʘʣʣʝʨʛʝʥʦʚ 

ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠè (çCertified References used for Allergen and Test 

Evalutionè). ʎʝʣʴ ʧʨʦʝʢʪʘ ð ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʘʣʣʝʨʛʝʥʦʚ ʥʘ ʫʨʦʚʥʝ 

ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʚʥʝʩʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʘʨʤʘʢʦʧʝʡʥʳʝ 

ʩʪʘʪʴʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʥʢʨʝʪʥʦʡ 

ʢʦʤʧʘʥʠʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʠʜʝʠ 

ʰʠʨʦʢʦʛʦ ʚʚʝʜʝʥʠʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʣʘʚʥʳʭ (ʤʘʞʦʨʥʳʭ) ʘʣʣʝʨʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ [35]. ʂ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ, 

ʤʘʞʦʨʥʳʤ ʘʣʣʝʨʛʝʥʘʤ ʦʪʥʦʩʷʪʩʷ ʪʝ ʘʣʣʝʨʛʝʥʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ ʙʦʣʝʝ ʯʝʤ ʫ ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥʪʦʚ ʠ ʩʚʷʟʳʚʘʪʴ ʙʦʣʝʝ 

ʧʦʣʦʚʠʥʳ IgE-AT ʫ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢ ʵʪʦʤʫ ʘʣʣʝʨʛʝʥʫ ʧʘʮʠʝʥʪʦʚ [2]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʶ ʘʤʙʠʮʠʦʟʥʦʩʪʴ ʧʨʦʝʢʪʘ ʝʛʦ ʧʦʩʪʠʛ ʨʷʜ ʥʝʫʜʘʯ, ʩʚʷʟʘʥʥʳʭ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʪʨʫʜʥʦʚʳʧʦʣʥʠʤʦʩʪʴʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʣʦʞʥʦʡ ʢʨʦʧʦʪʣʠʚʦʡ ʨʘʙʦʪʳ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʚʩʝʛʦ ʣʠʰʴ ʜʚʝ ʤʦʣʝʢʫʣʳ 

ʘʣʣʝʨʛʝʥʥʳʭ ʙʝʣʢʦʚ ð ʘʣʣʝʨʛʝʥ ʧʳʣʴʮʳ ʙʝʨʝʟʳ (Betv1) ʠ ʘʣʣʝʨʛʝʥ ʧʳʣʴʮʳ 

ʪʠʤʦʬʝʝʚʢʠ (Phlp5b) ð ʩʤʦʛʣʠ ʧʨʦʡʪʠ ʧʨʦʚʝʨʢʫ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ, ʯʪʦʙʳ 

ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʚʢʣʶʯʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʘʪʴʠ ɽʚʨʦʧʝʡʩʢʦʡ 

ʬʘʨʤʘʢʦʧʝʠ [28]. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʘʣʣʝʨʛʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ-ʧʨʝʧʘʨʘʪʦʚ 

ʉʘʤʳʤ ʩʪʘʨʳʤ ʤʝʪʦʜʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʣʣʝʨʛʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ 

ʜʣʷ ʣʝʯʝʙʥʳʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʷʚʣʷʝʪʩʷ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ 

ʘʣʣʝʨʛʝʥʦʚ ʠʟ ʧʨʠʨʦʜʥʦʡ ʤʘʪʨʠʮʳ (ʙʠʦʦʙʲʝʢʪʦʚ). ɺʳʜʝʣʝʥʠʝ ʘʣʣʝʨʛʝʥʦʚ 

ʧʨʦʚʦʜʷʪ ʧʫʪʸʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʩʳʨʴʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʣʠʯʥʳʤʠ 

ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ. ʇʝʨʝʜ ʵʢʩʪʨʘʢʮʠʝʡ ʧʨʦʚʦʜʷʪ ʜʝʟʠʥʪʝʛʨʘʮʠʶ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ 

ʧʫʪʸʤ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʤʘʪʨʠʮʳ; ʜʘʣʝʝ ʧʦʣʫʯʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 



 

50 

 

ʵʢʩʪʨʘʢʪʳ ʧʦʜʚʝʨʛʘʶʪ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʦʯʠʩʪʢʝ. ʀʪʘʢ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ 

ʵʢʩʪʨʘʢʪʦʚ ʘʣʣʝʨʛʝʥʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʵʪʘʧʦʚ: ʠʟʤʝʣʴʯʝʥʠʷ, ʵʢʩʪʨʘʢʮʠʠ, ʦʯʠʩʪʢʠ, ʜʠʘʣʠʟʘ, ʩʪʝʨʠʣʠʟʘʮʠʠ, ʧʨʦʙʳ 

ʥʘ ʪʦʢʩʠʯʥʦʩʪʴ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʩʪʠ ʧʨʦʜʫʢʪʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʦʜʷʪ ʦʮʝʥʢʫ 

ʢʘʯʝʩʪʚʘ ʩʘʤʦʛʦ ʩʳʨʴʷ. ɽʛʦ ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʟʤʳ-ʧʨʦʜʫʮʝʥʪʳ 

ʘʣʣʝʨʛʝʥʦʚ: ʨʘʩʪʝʥʠʷ (ʙʝʨʝʟʦʚʳʝ, ʟʣʘʢʠ), ʢʣʝʱʠ ʜʦʤʘʰʥʝʡ ʧʳʣʠ, ʥʘʩʝʢʦʤʳʝ, 

ʛʨʠʙʳ ʠ ʜʨ. ʀʭ ʢʫʣʴʪʠʚʠʨʫʶʪ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ (ʢʣʝʱʠ, 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʥʘʩʝʢʦʤʳʝ) ʠʣʠ ʧʨʦʚʦʜʷʪ ʩʙʦʨ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʙʠʪʘʥʠʷ (ʧʳʣʴʮʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ). ʂ ʩʳʨʴʶ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʨʷʜ 

ʪʨʝʙʦʚʘʥʠʡ: ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝ 

ʧʨʠʩʫʪʩʪʚʠʷ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ. ʊʘʢ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʠʟʫʘʣʴʥʦʛʦ 

ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʦʚ ʚʦʟʤʦʞʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʥʝ ʙʦʣʝʝ 1 % ʣʶʙʳʭ 

ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʨʘʟʮʝ [30]. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʤʝʣʴʯʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʦʙʨʘʥʥʦʛʦ ʩʳʨʴʷ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʟʨʫʰʝʥʠʝ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʦʙʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʳʨʴʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʣʴʯʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʫʶ ʘʧʧʘʨʘʪʫʨʫ (ʣʘʙʦʨʘʪʦʨʥʳʡ ʤʠʢʩʝʨ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ 

ʧʨʠʙʦʨʳ ʠ ʜʨ.). ɹʦʣʴʰʝ ʚʩʝʛʦ ʧʨʦʙʣʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʦʟʥʠʢʘʝʪ 

ʧʨʠ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʝ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʧʝʨʦ, ʰʝʨʩʪʴ ʞʠʚʦʪʥʳʭ, 

ʰʝʣʢ ʠ ʪ. ʧ. 

ɼʣʷ ʵʢʩʪʨʘʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʩʣʘʙʦʱʝʣʦʯʥʫʶ ʩʨʝʜʫ (pH=7,5ð8,5), 

ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʟʘʯʘʩʪʫʶ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʢʠʩʣʝʥʠʝ 

ʨʘʩʪʚʦʨʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʨʅ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʙʫʬʝʨʥʳʝ ʨʘʩʪʚʦʨʳ: ʱʝʣʦʯʥʦʡ ʨʘʩʪʚʦʨ ʂʦʢʘ (Coca A., 1922) ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʛʨʠʙʦʚ, ʜʦʤʘʰʥʝʡ ʧʳʣʠ, ʧʳʣʴʮʳ ʠ ʜʨ.; 

ʙʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ ʩ NaCl ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʦʚʦʱʝʡ, 

ʦʨʝʭʦʚ, ʬʨʫʢʪʦʚ, ʵʧʠʜʝʨʤʠʩʘ ʞʠʚʦʪʥʳʭ ʠ ʪ. ʜ. ʆʙʝʟʞʠʨʝʥʥʳʡ ʤʘʪʝʨʠʘʣ 

ʩʤʝʰʠʚʘʶʪ ʩ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʨʘʩʪʚʦʨʦʤ, ʟʘʪʝʤ ʧʨʦʚʦʜʷʪ ʵʢʩʪʨʘʛʠʨʦ-

ʚʘʥʠʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʩʪ-ʩʠʩʪʝʤʝ ʦʪ 17 ʜʦ 24 ʯʘʩʦʚ 






























