
 



 

 
 
 

2 çɺʽʪʯʠʟʥʷʥʘʥʘʫʢʘ:ʩʫʯʘʩʥʠʡʩʪʘʥ,ʘʢʪʫʘʣʴʥʽʧʨʦʙʣʝʤʠʪʘʧʝʨʩʧʝʢʪʠʚʠʨʦʟʚʠʪʢʫè 

 



çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 3  
 
 

 

ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ  

ɼɽʈɾɸɺʅʀʁ ɺʀʑʀʁ ʅɸɺʏɸʃʔʅʀʁ ɿɸʂʃɸɼ 

 

çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
ʽʤʝʥʽ ɻʨʠʛʦʨʽʷ ʉʢʦʚʦʨʦʜʠè 

 
ʤʦʣʦʜʽʞʥʘʛʨʦʤʘʜʩʴʢʘʦʨʛʘʥʽʟʘʮʽʷ 

çʅɽɿɸʃɽɾʅɸ ɸʉʆʎɯɸʎɯʗ ʄʆʃʆɼɯè 

 

ʩʪʫʜʝʥʪʩʢɹʝ ʥʘʫʢʦʚʝ ʪʦʚʘʨʠʩʪʚʦ ʽʩʪʦʨʠʯʥʦʛʦ ʬʘʢʫʣɹʪʝʪʫ 

çʂʆʄɯʊɽʊ ɼʆʉʃɯɼɾɽʅʅʗ ɯʉʊʆʈɯɰ ʊɸ ʉʋʏɸʉʅʆʉʊɯè 
 
 
 
 
 
 
 
 

ʄɸʊɽʈɯɸʃʀ 
 
 

 

Vɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ 

çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ 
ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

 
 
 
 
 
 

1 ï 2 ʣʠʩʪʦʧʘʜʘ 2014 ʨ. 
 
 
 
 
 
 
 

 

ɿɹɯʈʅʀʂ ʅɸʋʂʆɺʀʍ ʇʈɸʎʔ 
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ʄʀʅʀʉʊɽʈʉʊɺʆ ʆɹʈɸɿʆɺɸʅʀʗ ʀ ʅɸʋʂʀ ʋʂʈɸʀʅʓ 
ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɺʓʉʐɽɽ ʋʏɽɹʅʆɽ ɿɸɺɽɼɽʅʀɽ 

 

çʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ʠʤʝʥʠ ɻʨʠʛʦʨʠʷ ʉʢʦʚʦʨʦʜʳè 

 
ʤʦʣʦʜʝʞʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

çʅɽɿɸɺʀʉʀʄɸʗ ɸʉʉʆʎʀɸʎʀʗ ʄʆʃʆɼɽɾʀè 

 

ʩʪʫʜʝʥʯʝʩʢʦʝ ʥʘʫʯʥʦʝ ʦʙʱʝʩʪʚʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

çʂʆʄʀʊɽʊ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀʉʊʆʈʀʀ ʀ ʉʆɺʈɽʄɽʅʅʆʉʊʀè 
 
 
 
 
 
 
 
 

ʄɸʊɽʈʀɸʃʓ 
 
 

 

Vɯɯ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ 

çʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ ʥʘʯʘʣʝ ʪʨʝʪʴʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʚ 
ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʟʠʠè 

 

 
 
 
 
 
 

1 ï 2 ʥʦ̫ʙʨʷ 2014 ʛ. 
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ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè // 
ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ï ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ, 2014 ʨ. ï 186 ʩ. 
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ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ ʥʘʯʘʣʝ ʪʨʝʪʴʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ 
ɸʟʠʠè // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ï ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʢʠʡ, 2014 ʛ. ï 186 ʩ. 
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ʉɽʂʎɯʗ: ɹɯʆʃʆɻɯʏʅɯ ʅɸʋʂʀ 
ɸʥʜʨʝʡ ɻʘʚʨʠʣʦʚ, ɺʠʪʘʣʠʡ ʐʝʡʢʦ, 

(ʉʝʚʝʨʦʜʦʥʝʮʢ, ʂʠʝʚ, ʋʢʨʘʠʥʘ) 
 

ʈɽɸɹʀʃʀʊɸʎʀ ɼɽʊɽʁ ʉ ʎɽʈɽɹʈɸʃʔʅʆʄ ʇɸʈɸʃʀʏɽʄ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʊɽʇʀʅɻʆɺ 

 
ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʙʣʝʤʘ ʜʝʪʩʢʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʬʦʨʤʦʡ ʩʯʠʪʘʝʪʩʷ ʜʝʪʩʢʠʡ ʮʝʨʝʙʨʘʣʴʥʳʡ ʧʘʨʘʣʠʯ (ɼʎʇ). 
ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʯʘʩʪʦʪʘ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,8 ʜʦ 9 ʥʘ 1000 ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ [1, 2, 10, 11]. ʇʦ 

ʜʘʥʥʳʤ ɺʆɿ 20-25% ʩʪʘʮʠʦʥʘʨʥʳʭ ʙʦʣʴʥʳʭ ʠ ʜʦ 40-45% ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ (ʚʟʨʦʩʣʳʭ ʠ 
ʜʝʪʝʡ) ï ʠʥʚʘʣʠʜʳ, ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʜʠʢʦ-
ʩʦʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɼʝʬʠʮʠʪ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʙʦʣʴʥʳʭ ʜʝʪʩʢʠʤ ʮʝʨʝʙʨʘʣʴʥʳʤ ʧʘʨʘʣʠʯʦʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 
ʚʘʞʥʳʭ ʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʘʟʨʝʰʝʥʥʳʭ ʚ ʘʜʘʧʪʠʚʥʦʡ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʬʠʟʢʫʣʴʪʫʨʝ, ʢʠʥʝʟʠʦʣʦʛʠʠ, 
ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʝ, ʪʨʫʜʦʪʝʨʘʧʠʠ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ ʩ ɼʎʇ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʘʢʠʤʠ 
ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʜʝʟʘʜʘʧʪʘʮʠʠ ʢʘʢ ʚʳʩʦʢʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʩʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʘʜʘʧʪʘʮʠʠ ʢ ʧʩʠʭʠʯʝʩʢʠʤ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʤ ʥʘʛʨʫʟʢʘʤ. ʇʦɻʪʦʤʫ ʘʢʪʫʘʣʴʥʦ ʠʤʝʥʥʦ ʨʘʩʰʠʨʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʛʠʧʦʜʠʥʘʤʠʠ ʥʘ ʙʦʣʴʥʦʛʦ ɼʎʇ. 

ʇʨʦʙʣʝʤʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʜʠʘʛʥʦʟʦʤ ɼʎʇ ʚ ʨʘʟʥʳʭ ʝʝ ʘʩʧʝʢʪʘʭ ʟʘʥʠʤʘʣʠʩʴ ʂ. 
ʉʝʤʝʥʦʚʘ (1986, 1996); ʄ. ʅʠʢʠʪʠʥʘ (1992); ʆ. ɹʘʜʘʣʷʥ (2000); ʄʘʩʪʶʢʦʚʘ ɽ.ʄ. (1985); Bobath. B.  (1986) [1, 2, 10, 
11, 14]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʩ ɼʎʇ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʧʠʥʛʦʚ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʠ ʢʦʨʨʝʢʮʠʶ ʣʦʢʦʤʦʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʤʳʰʝʯʥʳʤ ʜʠʩʙʘʣʘʥʩʦʤ, ʛʠʧʝʨʪʦʥʫʩʦʤ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʛʠʧʦʜʠʥʘʤʠʠ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ-ʠʥʚʘʣʠʜʦʚ ʩ ʤʦʪʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʤʠ 
ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʮʝʩʩ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʩ ɼʎʇ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʤ ʮʝʥʪʨʝ, 
ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʫʶ, ʬʠʟʠʯʝʩʢʫʶ ʘʜʘʧʪʘʮʠʶ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʠʝ ʤʝʪʦʜʳ: ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ; ʤʝʪʦʜʳ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ [9, 12]. 

ʅʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʣʷ ɼʎʇ ʧʦ ɺ. ɼʫʙʨʦʚʩʢʦʤʫ ʤʳ ʧʨʠʤʝʥʠʣʠ ʪʝʡʧʳ. 
ʊʝʡʧʳ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʣʝʡʢʦʧʣʘʩʪʳʨʥʳʝ ʧʦʚʷʟʢʠ), ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʘʣ ʠ ʚʥʝʜʨʠʣ ʚ ʧʨʘʢʪʠʢʫ ʩʧʦʨʪʘ 
ɺ. ɼʫʙʨʦʚʩʢʠʡ [3, 4, 5, 6, 7, 8]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʤ ʮʝʥʪʨʝ ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢʘ ʠ ʉʣʘʚʷʥʩʢʘ 
ɺ ʤʝʜʠʢʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʜʝʪʠ-ʠʥʚʘʣʠʜʳ ʩ ɼʎʇ ʚ ʚʦʟʨʘʩʪʝ 6-12 ʣʝʪ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ɼʎʇ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʛʨʫʧʧʫ (ʕɻ) ʚʦʰʣʦ 96 ʯʝʣʦʚʝʢ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ çɸè (ʂɻɸ) 
ï 26 ʯʝʣʦʚʝʢ ʠ ʚ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ çɹè (ʂɻɹ) ʚʦʰʣʠ 32 ʶʥʳʭ ʩʧʦʨʪʩʤʝʥʘ ʚ ʚʦʟʨʘʩʪʝ 15-17 ʣʝʪ ʩ ʪʨʘʚʤʘʤʠ ʰʝʠ, 
ʤʳʰʮ ʧʣʝʯʝʚʦʛʦ ʩʫʩʪʘʚʘ ʠ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʨʦʣʠ ʧʘʪʦʛʝʥʝʟʘ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʧʨʦʚʝʜʝʥʥʳʭ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʜʚʠʛʘʪʝʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʜʝʪʝʡ ʩ ʎʇ, ʧʨʠʤʝʥʝʥʠʝ ʪʝʡʧʦʚ ʧʦʟʚʦʣʠʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ 
ʙʦʣʴʥʳʭ ʚ ʭʦʜʴʙʝ ʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʚ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʩʪʦʷ. 

ʊʝʡʧʠʨʦʚʘʥʠʝ ʧʨʠ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʩʫʩʪʘʚʦʚ ʥʝ ʥʘʨʫʰʘʝʪ ʧʨʠ ʵʪʦʤ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʧʦʜʚʠʞʥʦʩʪʠ ʩʫʩʪʘʚʘ ʠ ʥʝ 
ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʚʠʞʝʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʪʝʡʧʦʚ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʝ ʨʝʘʙʠʣʠʪʘʮʠʠ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʟʜʦʨʦʚʴʝ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʢʫʨʩʘ 
ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʤ (ʬʠʪʥʝʩ) ʮʝʥʪʨʝ ʚʳʷʚʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ 
ʧʨʦʛʨʘʤʤʳ. 

ɸʤʧʣʠʪʫʜʘ ʜʚʠʞʝʥʠʡ ʚ ʧʣʝʯʝʚʦʤ, ʣʦʢʪʝʚʦʤ, ʢʦʣʝʥʥʦʤ ʠ ʛʦʣʝʥʦʩʪʦʧʥʦʤ ʩʫʩʪʘʚʘʭ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 26%, 24%, 
31%, 28%, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ çɸè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 14%, 11%, 21%, 16%, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ çɹè ʜʚʠʞʝʥʠʷ 
ʚ ʧʣʝʯʝʚʦʤ ʩʫʩʪʘʚʝ ʩʦʩʪʘʚʠʣʠ 88%, ʚ ʣʦʢʪʝʚʦʤ ï 82%, ʣʫʯʝʟʘʧʷʩʪʥʦʤ ï 86% (ʨ < 0,05). ʄʝʥʴʰʠʡ ʵʬʬʝʢʪ ʚ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ çɸè ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʢʦʥʪʨʘʢʪʫʨ ʚ ʩʫʩʪʘʚʘʭ, ʛʠʧʝʨʪʦʥʫʩʦʤ ʤʳʰʮ. 

ɼʠʥʘʤʦʤʝʪʨʠʷ ʫ ʜʝʪʝʡ ʩ ɼʎʇ ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʩʥʠʞʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ ʥʘ 
8 ʢʛ (ʨ < 0,01) (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1. 
ʇʦʢʘʟʘʪʝʣʠ ʢʠʩʪʝʚʦʡ ʜʠʥʘʤʦʤʝʪʨʠʠ. 

 ʇʨʘʢʪʠʯʝʩʢʠ 
ʟʜʦʨʦʚʳʝ ʜʝʪʠ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 
"ɹ" 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 
"ɸ" 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ
ʷ ʛʨʫʧʧʘ "ɸ" 

ʜʦ ʣʝʯʝʥʠʷ 25,8Ñ0,6  26,8Ñ0,2 17,8Ñ0,5 17,6Ñ0,3 

ʧʦʩʣʝ ʣʝʯʝʥʠʷ - 36,4Ñ0,8* 20,1Ñ0,4 28,4Ñ0,6* 

ʇʨʠʤʝʯʘʥʠʝ: *- ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʈ< 0,05. 
 
ʇʦʢʘʟʘʪʝʣʠ ʢʠʩʪʝʚʦʡ ʜʠʥʘʤʦʤʝʪʨʠʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʠ 

17,6Ñ0,3 ʢʛ (69 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ), ʘ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ -28,4Ñ0,6 ʢʛ 
(110 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ), ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ çɸè ï 20,1Ñ0,4 ʢʛ (78 % ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ) (ʨ < 0,05), ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ çɹè ʜʦ ʣʝʯʝʥʠʷ 
ʜʠʥʘʤʦʤʝʪʨʠʷ ʧʨʘʚʦʡ ʢʠʩʪʠ ʩʦʩʪʘʚʣʷʣʘ 26,8Ñ0,2 ʢʛ (104 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ 
ʜʝʪʝʡ), ʘ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 36,4Ñ0,8 ʢʛ (141 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ) (ʨ < 0,05). 

ʅʦʨʤʘʣʠʟʘʮʠʷ ʧʦʢʘʟʘʪʝʣʷ ʜʠʥʘʤʦʤʝʪʨʠʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʩʚʷʟʘʥʘ ʩ ʪʨʝʥʠʨʦʚʢʘʤʠ ʩʠʣʦʚʳʭ 
ʢʘʯʝʩʪʚ, ʩʥʷʪʠʝʤ ʛʠʧʝʨʪʦʥʫʩʘ ʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʛʠʧʦʜʠʥʘʤʠʠ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ çɹè ï ʩʥʷʪʠʝʤ ʙʦʣʠ ʠ 
ʨʘʥʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʥʠʨʦʚʦʢ ʥʘ ʙʣʦʯʥʳʭ ʪʨʝʥʘʞʝʨʘʭ. ʊʘʢ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ, ʨʦʩʪ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 2,2 
ʩʤ (1,7%), ʘ ʤʘʩʩʘ ʪʝʣʘ ï ʥʘ 3,9 ʢʛ (13%), ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ï ʥʘ 1,4 ʩʤ (1,07%) ʠ ʥʘ 2,1 ʢʛ (7%). ʋʚʝʣʠʯʝʥʠʝ 
ʨʦʩʪʘ ʠ ʤʘʩʩʳ ʪʝʣʘ ʟʘ ʧʝʨʠʦʜ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 
ʦʙʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʦ ʭʦʨʦʰʝʤ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʧʠʪʘʥʠʠ. 



çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

7  
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʪʝʡʧʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʧʦ ɺ. ɼʫʙʨʦʚʩʢʦʤʫ ʫ 
ʜʝʪʝʡ ʩ ɼʎʇ ʤʳ ʧʦʣʫʯʠʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʜʚʠʞʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʫʩʪʘʚʦʚ, 
ʜʠʥʘʤʦʤʝʪʨʠʠ ʠ ʦʩʥʦʚʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺʢʣʶʯʝʥʠʝ ʚ ʪʨʘʜʠʮʠʦʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʩ ɼʎʇ ʪʝʡʧʦʚ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʣʝʡʢʦʧʣʘʩʪʳʨʥʳʝ ʧʦʚʷʟʢʠ), ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʧʨʠʤʝʥʷʣʠʩʴ ʪʦʣʴʢʦ ʜʣʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʧʦʨʪʩʤʝʥʦʚ, ʚʳʟʳʚʘʣʦ 
ʚʳʨʘʞʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ, ʧʨʠʤʝʥʝʥʠʝ ʪʝʡʧʦʚ, ʢʘʢ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʛʘʥʠʟʤʘ ʜʝʪʝʡ ʩ ɼʎʇ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ, ʀʥʩʪʠʪʫʪʘ ʯʝʣʦʚʝʢʘ 
ʂʠʝʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɹʦʨʠʩʘ ɻʨʠʥʯʝʥʢʦ ʐʝʡʢʦ ɺʠʪʘʣʠʡ ʀʣʴʠʯ. 

 
 

ɸʙʫʣʢʦʩʠʤ ʀʩʦʢʦʚ, ʄʘʚʣʶʜʘ ʖʣʯʠʝʚʘ, 
ʕʣʴʚʠʨʘ ʃʘʪʳʧʦʚʘ, ɸʙʜʫʛʘʬʬʦʨ ɾʘʙʙʦʨʦʚ 

(ʊʘʰʢʝʥ, ʋʟʙʝʢʠʩʪʘʥ) 
 

ɼʆʈʀɺʆʈ ʄɸɺʈɸʂ (Salvia officinalis L.) ɶʉʀʄʃʀɻʀʅʀʅɻ ʆʅʊʆɻɽʅɽʃʀɿʀʅʀ ʊʆʐʂɽʅʊ ʐɸʈʆʀʊʀɼɸ 
ɶʈɻɸʅʀʐ 

 
ʀʰʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ. ׳ʘʣץ ʪʘʙʦʙʘʪʠʜʘ ʚʘ ʟʘʤʦʥʘʚʠʡ ʪʠʙʙʠʸʪʜʘ ʢʝʥʛ ץ˄ʣʘʤʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʰʠʬʦʙʘʭʰ 

ʛʠʸ״ʣʘʨ ʭʦʤ ʘʰʸʣʘʨʠ ʙʠʣʘʥ ʬʘʨʤʘʮʝʚʪʠʢʘ ʩʘʥʦʘʪʠʥʠ ʪ˄ʣʘ ʪʘʲʤʠʥʣʘʰ ʠʭʪʠʩʦʩʣʘʰʪʠʨʠʣʛʘʥ ʭ˄ʞʘʣʠʢʣʘʨʥʠʥʛ 
ʪʘʰʢʠʣ ʪʦʧʠʰʠʛʘ ʟʘʤʠʥ ʙ˄ʣʜʠ. ɹʫʥʠʥʛ ʩʘʙʘʙʠ ˄ʟ-˄ʟʠʜʘʥ ʤʘʲʣʫʤʢʠ ʭʦʟʠʨʜʘ ʘ״ʦʣʠʥʠʥʛ ʜʦʨʠʚʦʨ ˄ʩʠʤʣʠʢʣʘʨʛʘ ʙ˄ʣʛʘʥ 
ʪʘʣʘʙʠ ʢʫʥ ʩʘʡʠʥ ʦʨʪʠʙ ʙʦʨʠʰʠ ʙʠʣʘʥ, ʜʦʨʠʚʦʨ ˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ ʪʘʙʠʘʪʜʘʛʠ ʪʘʙʠʠʡ ʟʘ״ʠʨʘʣʘʨʠ ʢʘʤʘʡʠʙ, ʫʣʘʨʥʠʥʛ 
ʪʘʨץʘʣʠʰ ʘʨʝʘʣʣʘʨʠ ʢʝʩʢʠʥ ץʠʩץʘʨʠʙ ʙʦʨʠʰʠʜʠʨ. ʐʫʥʠʥʛ ʫʯʫʥ ʭʦʟʠʨʛʠ ʢʫʥʜʘ ʜʦʨʠʚʦʨ ˄ʩʠʤʣʠʢʣʘʨ ʭʦʤ ʘʰʸʩʠ 
ʢʘʤʘʡʠʙ ʢʝʪʤʦץʜʘ. 

ʐʫ ʩʘʙʘʙʣʠ ʪʘʙʠʘʪʜʘ ʪʫʨʣʘʨʠ ʢʘʤʘʡʠʙ ʙʦʨʘʸʪʛʘʥ, ʜʦʨʠʚʦʨ ʭʫʩʫʩʠʷʪʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ˄ʩʠʤʣʠʢʣʘʨʥʠ 
ʠʥʪʨʦʜʫʢʮʠʷ ץʠʣʠʰ, ˄ʨʛʘʥʠʰ, ʢ˄ʧʘʡʪʠʨʠʰ, ʵʢʠʙ ˄ʩʪʠʨʠʰ ʚʘ ʭʦʤ-ʘʰʸʩʠʜʘʥ ʦץʠʣʦʥʘ ʬʦʡʜʘʣʘʥʠʰ ״ʘʤʜʘ ʤʫ״ʦʬʘʟʘ 
 .ʦʟʠʨʛʠ ʜʘʚʨʥʠʥʛ ʜʦʣʟʘʨʙ ʤʫʘʤʤʦʣʘʨʠʜʘʥʜʠʨ״ ʠʣʠʰ״

ʄʘʥʘ ʰʫ ʤʫʘʤʤʦʥʠʥʛ ʦʣʜʠʥʠ ʦʣʠʰ ʚʘ ʘ״ʦʣʠʥʠʥʛ ʜʦʨʠʚʦʨ ˄ʩʠʤʣʠʢʣʘʨʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙʠʥʠ ץʦʥʜʠʨʠʰ 
ʤʘץʩʘʜʠʜʘ ʢ˄ʧʛʠʥʘ ʰʠʬʦʙʘʭʰ ʛʠʸʭʣʘʨ ʵʢʠʙ ˄ʩʪʠʨʠʣʤʦץʜʘ. 

ʀʰʥʠʥʛ ʤʘץʩʘʜʠ. ʊʠʙʙʠʸʪʜʘ ʜʦʨʠʚʦʨ ʤʘʚʨʘʢʥʠʥʛ ʙʘʨʛʠ ʠʰʣʘʪʠʣʘʜʠ. ɹʘʨʛʥʠʥʛ ʜʘʤʣʘʤʘʩʠ ʙʫʨʠʰʪʠʨʫʚʯʠ, 

ʜʠʟʝʥʬʝʢʮʠʷʣʦʚʯʠ ʚʘ ʷʣʣʠסʣʘʥʠʰʛʘ ץʘʨʰʠ ʪʘʲʩʠʨ ʵʪʫʚʯʠ ʚʦʩʠʪʘ ʩʠʬʘʪʠʜʘ ʶץʦʨʠ ʥʘʬʘʩ ʡ˄ʣʣʘʨʠ ʷʣʣʠסʣʘʥʠʰʠʜʘ, 
ʪʦʤʦץ, ʦסʠʟ ʚʘ ʤʠʣʢ ʰʠʣʣʠץ ʧʘʨʜʘʣʘʨʠ ʷʣʣʠסʣʘʥʠʰʠʜʘ ʦסʠʟ ʯʘʡʠʰ ʫʯʫʥ ץ˄ʣʣʘʥʠʣʘʜʠ. 

ɽʨ ʫʩʪʢʠ ץʠʩʤʠ ʦʰץʦʟʦʥ ʢʘʩʘʣʣʠʢʣʘʨʠʜʘ, ʶʨʘʢ ʪʝʟ ʫʨʛʘʥʜʘ, ʜʘʨʤʦʥʩʠʟʣʠʢʜʘ, ʙʝʟʛʘʢ, ʙʫʡʨʘʢ ʢʘʩʘʣʣʠʢʣʘʨʠʥʠ 
ʜʘʚʦʣʘʰʜʘ ʠʰʣʘʪʠʣʘʜʠ. 

ɼʦʨʠʚʦʨ ʤʘʚʨʘʢ ʙʘʨʛʠ ʪʦʤʦץ, ʢ˄ʢʨʘʢ, ʶץʦʨʠ ʥʘʬʘʩ ʡ˄ʣʣʘʨʠʥʠ ʷʣʣʠסʣʘʥʠʰʠ, ʤʝʲʜʘ ʢʘʩʘʣʣʠʢʣʘʨʠʜʘ ʚʘ ʠʯ 
ʢʝʪʠʰʠʛʘ ץʘʨʰʠ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʡʠסʤʘʣʘʨ ï ʯʦʡʣʘʨ ʪʘʨʢʠʙʠʛʘ ʢʠʨʘʜʠ [1, 804 ʙ.]. 

ɼʦʨʠʚʦʨ ʤʘʚʨʘʢ ʙʘʨʛʠʜʘʥ ñʉʘʣʴʚʠʥò ʜʦʨʠʚʦʨ ʧʨʝʧʘʨʘʪʠ ʦʣʠʥʘʜʠ. 
ʋʥʠʥʛ ʩʫʚʜʘʛʠ ʸʢʠ ʥʘʪʨʠʡ ʭʣʦʨʠʜʥʠʥʛ ʠʟʦʪʦʥʠʢ ʵʨʠʪʤʘʩʠʜʘʛʠ 0,1 ʚʘ 0,25% ʣʠ ʵʨʠʪʤʘʣʘʨʠ ʦסʠʟ ʙ˄ʰʣʠסʠʜʘʛʠ 

ʩʫʨʫʥʢʘʣʠ ʷʣʣʠסʣʘʥʠʰ ʢʘʩʘʣʣʠʢʣʘʨʠ (ʛʠʥʛʠʚʠʪ, ʩʪʦʤʘʪʠʪ, ʧʘʨʦʜʦʥʪʦʟ) ʥʠ, ʡʠʨʠʥʛʣʠ ʚʘ ʩʫʷʢʣʘʨʥʠʥʛ ʦץʤʘ ʷʨʘʣʘʨʠʥʠ 
ʜʘʚʦʣʘʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠ [2, ʩ. 275]. 

ʄʘʚʨʘʢʥʠʥʛ ʶץʦʨʠʜʘʛʠ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʠʙ, ʫʣʘʨʥʠ ʵʢʠʙ ˄ʩʪʠʨʠʰ ʚʘ ʙʠʦʣʦʛʠʷʩʠʥʠ ˄ʨʛʘʥʠʰʥʠ ˄ʟ 
ʦʣʜʠʤʠʟʛʘ ʤʘץʩʘʜ ץʠʣʠʙ ץ˄ʡʜʠʢ. 

ʋʩʫʣʣʘʨ. ɼʦʨʠʚʦʨ ʤʘʚʨʘʢ ˄ʩʠʤʣʠʛʠ ʫʨʫסʣʘʨʠʥʠʥʛ ʫʥʫʚʯʘʥʣʠʛʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ɻʆʉʊ 203666 ʚʘ 

ʄ.ʂ.ʌʠʨʩʦʚʘ ʫʩʫʣʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʜʠ [3, ʩ. 295]. ɶʩʠʤʣʠʢʥʠʥʛ ʙʠʦʤʦʨʬʦʣʦʛʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ʊ.ɸ.ʈʘʙʦʪʥʦʚ, 
ʀ.ɻ.ʉʝʨʝʙʨʷʢʦʚ ʪʘʚʩʠʷ ʵʪʛʘʥ ʫʩʫʣʣʘʨ ʙʠʣʘʥ ˄ʨʛʘʥʠʣʜʠ. ʊʘʜץʠץʦʪ ˄ʪʢʘʟʠʰ ʫʯʫʥ ʜʦʨʠʚʦʨ ʤʘʚʨʘʢ ˄ʩʠʤʣʠʛʠʥʠʥʛ 
ʫʨʫסʣʘʨʠ ɶʟʈʌɸ ɶʩʠʤʣʠʢ ʚʘ ״ʘʡʚʦʥʦʪ ʦʣʘʤʠ ʛʝʥʦʬʦʥʜʠ ʠʥʩʪʠʪʫʪʠ, ʘʢʘʜʝʤʠʢ ʌ.ʅ.ʈʫʩʘʥʦʚ ʥʦʤʠʜʘʛʠ ɹʦʪʘʥʠʢʘ 
ʙʦסʠʜʘʥ ʦʣʠʥʜʠ. ʊʘʜץʠץʦʪʣʘʨ ʊʦʰʢʝʥʪ ʬʘʨʤʘʮʝʚʪʠʢʘ ʠʥʩʪʠʪʫʪʠ ʜʦʨʠʚʦʨ ˄ʩʠʤʣʠʢʣʘʨ ˄ʩʪʠʨʠʰ ʤʘʡʜʦʥʯʘʩʠʜʘ ʦʣʠʙ 
ʙʦʨʠʣʜʠ. 

ʅʘʪʠʞʘʣʘʨ. ʋʨʫסʣʘʨʥʠʥʛ ʫʥʫʚʯʘʥʣʠʛʠ ʵʢʠʰʛʘ ʷʨʦץʣʠʣʠʛʠʥʠ ʙʝʣʛʠʣʘʡʜʠʛʘʥ ʵʥʛ ʤʫ״ʠʤ ʙʝʣʛʠʣʘʨʜʘʥ ʙʠʨʠ 

 ʥʠʥʛסʣʘʨʠ ʰʘʨʩʠʤʦʥ, ʜʠʘʤʝʪʨʠ 2-2,5 ʩʤ.ʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. 1000 ʜʦʥʘ ʫʨʫסʠʩʦʙʣʘʥʘʜʠ. Salvia officinalis L. ʋʨʫ״



8 çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

 
 
ʦסʠʨʣʠʛʠ 7ʛ ʛʘ ʪʝʥʛ. ʄʘʚʨʘʢ ˄ʩʠʤʣʠʛʠʥʠ ʪʫʧʨʦץץʘ ʵʢʠʰʜʘʥ ʦʣʜʠʥ ʫʥʠʥʛ ʫʨʫסʠʥʠ ʫʥʫʚʯʘʥʣʠʛʠʥʠ ʭʦʥʘ ʰʘʨʦʠʪʠʜʘ 15 
ʢʫʥ ʜʘʚʦʤʠʜʘ ʢʫʟʘʪʠʣʜʠ. ɶʩʠʤʣʠʢ ʫʨʫסʣʘʨʠʥʠʥʛ ʭʦʥʘ ʰʘʨʦʠʪʠʜʘʛʠ ʫʥʫʚʯʘʥʣʠʛʠ 86% ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. 

ɼʦʨʠʚʦʨ ʤʘʚʨʘʢ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʝʨʣʘʨʜʘ ʸʢʠ ʣʘʣʤʠʢʦʨ ʝʨʣʘʨʜʘ ״ʘʤ ˄ʩʘʜʠʛʘʥ ʸʨʫסʩʝʚʘʨ, ץʫʨסʦץʯʠʣʠʢʢʘ 
ʯʠʜʘʤʣʠ ˄ʩʠʤʣʠʢ. ʄʘʚʨʘʢ ʵʢʠʣʘʜʠʛʘʥ ʝʨʣʘʨʥʠ ʢʫʟʜʘ 25 ï 28 ʩʤ ʯʫץʫʨʣʠʢʜʘ ʯʦʧʠʙ ץ˄ʡʠʣʜʠ. ɶʩʠʤʣʠʢ ʫʨʫסʣʘʨʠʥʠ 
ʢʫʟʜʘ ʚʘ ʵʨʪʘ ʙʘ״ʦʨʜʘ ״ʘʤ ʵʢʠʰ ʤʫʤʢʠʥ. ʕʢʠʰʜʘʥ ʦʣʜʠʥ ʝʨ ʪʝʢʠʩʣʘʥʘʜʠ ʚʘ ʙʝʛʦʥʘ ˄ʪ ץʦʣʜʠץʣʘʨʠʜʘʥ ʪʦʟʘʣʘʥʘʜʠ. 

ʋʨʫסʣʘʨʥʠ ʤʘʨʪ ʦʡʠʥʠ ʦʭʠʨʠʜʘ (24.03.12 ʡ.) ʪʫʧʨʦ״ ץʘʨʦʨʘʪʠ 12 ï 15
0
ʉ ʙ˄ʣʛʘʥʜʘ ץʘʪʦʨ ʦʨʘʣʘʨʠ 60 ï 70 ʩʤ 

 .ʫʨʣʠʢʜʘ ʵʢʠʣʘʜʠץʠʣʠʙ, 2 ï 3 ʩʤ ʯʫץ
ʕʢʠʣʛʘʥ ʫʨʫסʣʘʨ 10 ï 12 ʢʫʥʜʘ ʫʥʠʙ ʯʠץʜʠ ʚʘ ʧʘʣʣʘ ʙʘʨʛʣʘʨʥʠ ״ʦʩʠʣ ʙ˄ʣʘʸʪʛʘʥʠ ʢʫʟʘʪʠʣʜʠ. ʋʨʫס 

ʧʘʣʣʘʙʘʨʛʣʘʨʠʥʠʥʛ ʰʘʢʣʠ ʶʤʘʣʦץ. ʋʨʫס ʧʘʣʣʘʙʘʨʛʣʘʨʥʠʥʛ ʙʘʥʜʣʘʨʠ ץʠʩץʘ 0,1 ï 0,3 ʤʤ ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. ɸʩʦʩʠʡ 
ʠʣʜʠʟʠ 3,5 ʤʤ ʙ˄ʣʠʙ, ʤʘʡʩʘʥʠʥʛ ʫʤʫʤʠʡ ʫʟʫʥʣʠʛʠ 1 ʩʤ ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. ʂʫʟʘʪʠʰʣʘʨʥʠʥʛ 10 ʢʫʥʠ ˄ʩʠʤʣʠʢʥʠʥʛ ʫʨʫס 
ʧʘʣʣʘʙʘʨʛʣʘʨʠ ˄ʩʠʙ ʙʘʥʜʣʘʨʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 2-4 ʤʤ ʥʠ ʪʘʰʢʠʣ ץʠʣʜʠ. ɶʩʠʤʣʠʢ ʤʘʡʩʘ ʜʘʚʨʠʜʘʸץ ʪʫʢʯʘʣʘʨ ʙʠʣʘʥ 
 .ʣʘʥʜʠ. ʄʘʡʩʘʥʠʥʛ ʘʩʦʩʠʡ ʠʣʜʠʟʠ 1-2 ʩʤ, ʙʠʨʠʥʯʠ ʪʘʨʪʠʙʣʠ ʸʥ ʠʣʜʠʟ ʵʩʘ 0,2-0,4 ʤʤ ʛʘ ʝʪʜʠץʦʧʣʘʥʛʘʥʠ ʘʥʠץ
ɶʩʠʤʣʠʢʥʠʥʛ ʫʤʫʤʠʡ ʫʟʫʥʣʠʛʠ 0,9 ʩʤ. ʋʣʘʨʜʘ ʜʘʩʪʣʘʙʢʠ ʯʠʥ ʙʘʨʛʣʘʨ ״ʦʩʠʣ ʙ˄ʣʘ ʙʦʰʣʘʜʠ. ɹʘʨʛ ʧʣʘʩʪʠʥʢʘʩʠʥʠʥʛ 
ʫʩʪʢʠ ץʠʩʤʠ ʙʝʟʣʠ ʪʫʢʯʘʣʘʨ ʙʠʣʘʥ ץʦʧʣʘʥʛʘʥ, ʰʘʢʣʠ ʫʟʫʥʯʦץ, ʵʥʠ 0,5 ʤʤ ʥʠ ʫʟʫʥʣʠʛʠ 0,8 ʤʤ ʥʠ ʪʘʰʢʠʣ ץʠʣʜʠ. ɸʩʦʩʠʡ 
ʠʣʜʠʟ 4,5 ʩʤ ʥʠ ʸʥ ʠʣʜʠʟʣʘʨ 0,8-1 ʩʤ ʛʘ ʝʪʜʠ. 

ʄʘʡʩʘʣʘʨ ʘʩʪʘ ï ʩʝʢʠʥ ˄ʩʘʙʦʰʣʘʜʠ ʚʘ ʫʣʘʨʥʠ ʫʤʫʤʠʡ ʫʟʫʥʣʠʛʠ 3 ï 3,8 ʩʤ ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. ʄʘʡʩʘʣʘʨ ʷʭʰʠ 
˄ʩʠʰʠ ʚʘ ʨʠʚʦʞʣʘʥʠʰʠ ʫʯʫʥ ʫʣʘʨʥʠ ʦʨʘʣʘʨʠ ʶʤʰʘʪʠʣʜʠ ʚʘ ʙʝʛʦʥʘ ˄ʪʣʘʨʜʘʥ ʪʦʟʘʣʘʙ ʪʫʨʠʣʜʠ. ɹʘ״ʦʨ ʦʡʣʘʨʠʜʘ 
ʸסʠʥʛʘʨʯʠʣʠʢ ʥʘʪʠʞʘʩʠʜʘ ʜʦʨʠʚʦʨ ʤʘʚʨʘʢ ʵʢʠʣʛʘʥ ʤʘʡʜʦʥʣʘʨʜʘ ץʘʪץʘʣʦץʣʘʨ ʧʘʡʜʦ ʙ˄ʣʠʰʠ ʙʠʣʘʥ ˄ʩʠʤʣʠʢ ʦʨʘʣʘʨʠ 
ʶʤʰʘʪʠʣʜʠ ʚʘ ʰʫ ʙʠʣʘʥ ʙʠʨʛʘ ״ʘʨ 20 ʩʤ ʦʨʘʣʠסʠʜʘ 2 ï 3 ʪʘʜʘʥ ˄ʩʠʤʣʠʢ ץʦʣʜʠʨʠʙ, ʷʛʦʥʘ ץʠʣʠʥʜʠ. 

ɼʘʩʪʣʘʙʢʠ ʚʝʛʝʪʘʮʠʷ ʡʠʣʠʜʘ ˄ʩʠʤʣʠʢʣʘʨ ʘʩʦʩʠʡ ʧʦʷʩʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 48 ʩʤ, ʙʘʨʛʣʘʨ ʩʦʥʠ 26 ʪʘʛʘ ʝʪʜʠ. 
ɸʩʦʩʠʡ ʧʦʷʥʠʥʛ ʧʘʩʪʢʠ ץʠʩʤʠʥʠʥʛ ʸסʦʯʣʘʥʠʰʠ 5 ʩʤ ʚʘ ʰʫ ʞʦʡʜʘʥ ʪ˄ʢʠʣʛʘʥ ʙʘʨʛʣʘʨʥʠʥʛ ʩʦʥʠ 6,2 ʪʘʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. 
1 ï ʚʝʛʝʪʘʮʠʷ ʡʠʣʠʜʘ 1 ï ʪʘʨʪʠʙʣʠ ʥʦʚʜʘʣʘʨ ʩʦʥʠ 10 ʪʘ ʚʘ ʫʟʫʥʣʠʛʠ 27 ʩʤ, ʙʘʨʛʣʘʨ ʩʦʥʠ 18 ʪʘʛʘ ʝʪʜʠ. ɹʘʨʛ 
ʧʣʘʩʪʠʥʢʘʩʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 9,4 ʩʤ, ʢʝʥʛʣʠʛʠ 2,8 ʩʤ, ʙʘʨʛ ʙʘʥʜʠ 6,1 ʩʤ ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. ɹʠʨʠʥʯʠ ʚʝʛʝʪʘʮʠʷ ʡʠʣʠʜʘ 
˄ʩʠʤʣʠʢ ʞʘʜʘʣ ˄ʩʩʘʜʘ, ʛʝʥʝʨʘʪʠʚ ʘʲʟʦʣʘʨʠ ʰʘʢʣʣʘʥʤʘʜʠ. 

ʍʫʣʦʩʘ: ʜʦʨʠʚʦʨ ʤʘʚʨʘʢ ˄ʩʠʤʣʠʛʠʥʠʥʛ ʫʨʫסʠʥʠ ʢʫʟʜʘ ʚʘ ʵʨʪʘ ʙʘ״ʦʨʜʘ ʵʢʠʰ ʤʫʤʢʠʥ. ɹʠʨʠʥʯʠ ʡʠʣʠ ʵʢʠʣʛʘʥ 

ʤʘʚʨʘʢ ʙʘʨʛʠʥʠ ʩʝʥʪʷʙʨʴ ʦʡʠʥʠʥʛ ʦʭʠʨʠʜʘ ʙʠʨ ʤʘʨʪʘ ʡʠסʠʙ ʦʣʠʥʘʜʠ. 
 

ʌʦʡʜʘʣʘʥʠʣʛʘʥ ʘʜʘʙʠʸʪʣʘʨ: 

1. ʍʦʣʤʘʪʦʚ ʍ.ʍ., ɸ״ʤʝʜʦʚ ɶ.ɸ. / / ʌʘʨʤʘʢʦʛʥʦʟʠʷ ï ʊ.: ʀʙʥ ï ʉʠʥʦ, 1995.- 804 ʙ. 
2. ʍʘʣʤʘʪʦʚ ʍ.ʍ. / / ɼʠʢʦʨʘʩʪʫʱʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ï ʊ.: ʄʝʜʠʮʠʥʘ, 1964. ï 275 ʩ. 
3. ʌʠʨʩʦʚʘ ʄ.ʂ. / / ʉʝʤʝʥʥʦʡ ʢʦʥʪʨʦʣʴ ï ʄ.:ʉʝʣʴʭʦʟʛʠʟ, 1969. ï 295 ʩ. 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʖʣʯʠʝʚʘ ʄʘʚʣʶʜʘ ʊʫʨʛʫʥʙʘʝʚʥʘ. 
 

 
ʊʘʪʴʷʥʘ ʂʦʞʝʜʫʙ 

(ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ) 

 
ʇʀʑɽɺɸʗ ʎɽʅʅʆʉʊʔ ɼʀʂʆʈɸʉʊʋʑʀʍ ʄɸʂʈʆʄʀʎɽʊʆɺ ʆʊʅʆʉʀʊɽʃʔʅʆ ʂɸʃʀʗ 

 

ɼʠʢʦʨʘʩʪʫʱʠʝ ʤʘʢʨʦʤʠʮʝʪʳ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʝʤ ʈʝʩʧʫʙʣʠʢʠ 
ɹʝʣʘʨʫʩʴ. ɻʨʠʙʳ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʠ ʚʳʩʦʢʠʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʨʠʙʦʚ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʦʥʠ ʩʦʜʝʨʞʘʪ 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ɼʠʢʦʨʦʩʳ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 
ʢʣʝʪʯʘʪʢʠ, ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ (ɺ1, ɺ2, ɺ3, ɺ6) ʘ ʪʘʢ ʞʝ ɸ, D, PP ʠ ʜʨʫʛʠʭ. 

ɺ ʤʘʢʨʦʤʠʮʝʪʘʭ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʦʩʥʦʚʥʦʤ ʢʘʣʠʡʥʳʝ ʠ 
ʬʦʩʬʦʨʥʦʢʠʩʣʳʝ ʩʦʣʠ, ʘ ʪʘʢ ʞʝ ʢʘʣʴʮʠʡ, ʞʝʣʝʟʦ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮ, ʤʝʜʴ, ʥʠʢʝʣʴ, ʢʦʙʘʣʴʪ, ʭʨʦʤ, ʡʦʜ, ʤʦʣʠʙʜʝʥ, 
ʬʦʩʬʦʨ, ʥʘʪʨʠʡ ʠ ʜʨʫʛʠʝ [1,ʩ.31]. 

ɼʦʤʠʥʠʨʫʶʱʠʤ ʤʠʥʝʨʘʣʦʤ ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʤʠʮʝʪʦʚ ʷʚʣʷʝʪʩʷ ʢʘʣʠʡ. ɺ ʞʠʚʦʪʥʦʤ ʦʨʛʘʥʠʟʤʝ ï ʵʪʦ ʦʩʥʦʚʥʦʡ 
ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʢʘʪʠʦʥ ʛʣʘʚʥʦʡ ʬʫʥʢʮʠʝʡ, ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 
ʫʯʘʩʪʠʝ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʩʦʢʨʘʱʝʥʠʠ ʩʢʝʣʝʪʥʳʭ 
ʠ ʩʝʨʜʝʯʥʳʭ ʤʳʰʮ, ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʚʘʞʥʝʡʰʠʭ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʠʠ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʩʝʨʜʮʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʛʨʠʙʥʦʡ ʟʦʣʝ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʛʨʠʙʘ, ʨʝʛʠʦʥʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʚʘʨʴʠʨʫʝʪ ʚ 
ʧʨʝʜʝʣʘʭ 33-65%. 

ʅʘ ʩʪʦʣ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʜʠʢʦʨʦʩʳ ʧʦʧʘʜʘʶʪ, ʧʨʦʡʜʷ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. ʊʝʤʧʝʨʘʪʫʨʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʫʰʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʪʝʨʤʦʣʠʟʠʥʦʚ ï ʛʨʠʙʥʳʭ ʷʜʦʚ. ʇʨʠ ʚʳʚʘʨʠʚʘʥʠʝ ʛʨʠʙʦʚ 
ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʮʠʥʢʘ, ʤʝʜʠ, ʢʘʜʤʠʷ) ʚ 3-16 ʨʘʟ. ɺʳʚʘʨʠʚʘʥʠʝ ʚ ʨʘʩʪʚʦʨʝ ʧʦʚʘʨʝʥʥʦʡ 
ʩʦʣʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 5-97 ʨʘʟ [2, ʩ.89]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ 
ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʥʠʞʝʥʠʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʛʨʠʙʦʚ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʚ ʧʨʦʜʫʢʪʘʭ ʛʣʫʙʦʢʠʝ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʪʝʨʷʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ 
ʫʩʚʦʷʝʤʦʩʪʴ ʠ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ. ʄʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʤʘʢʨʦʤʠʮʝʪʦʚ ʪʘʢ ʞʝ ʠʟʤʝʥʷʝʪʩʷ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʦ ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʠʷ ʚ ʧʣʦʜʦʚʳʭ ʪʝʣʘʭ 
ʜʠʢʦʨʘʩʪʫʱʠʭ ʛʨʠʙʦʚ ɻʦʤʝʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʉʙʦʨ ʦʙʨʘʟʮʦʚ ʩʲʝʜʦʙʥʳʭ ʤʘʢʨʦʤʠʮʝʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʝʥʪʷʙʨʝ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʚ ʩʦʩʥʦʚʦ-
ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʊʝʨʶʭʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ɻʦʤʝʣʴʩʢʦʛʦ ʣʝʩʭʦʟʘ. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʩʦʙʨʘʥʳ ʯʝʪʳʨʝ ʚʠʜʘ 
ʜʠʢʦʨʘʩʪʫʱʠʭ ʛʨʠʙʦʚ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ: ʣʠʩʠʯʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ï (Cantharellus cibarius), ʙʝʣʳʡ 
ʛʨʠʙ ï (Boletus edulis), ʩʳʨʦʝʞʢʘ ʧʠʱʝʚʘʷ ï (Russula vesca), ʧʦʜʦʩʠʥʦʚʠʢ ʢʨʘʩʥʦ-ʙʫʨʳʡ ï (Leccinum aurantiacum). 

ʀʟ ʩʚʝʞʠʭ ʛʨʠʙʦʚ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʛʦʪʦʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʚʦʜʥʳʝ ʚʳʪʷʞʢʠ ʜʣʷ ʘʥʘʣʠʟʘ: 
ʚʳʪʷʞʢʘ ʠʟ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʳʭ ʩʚʝʞʠʭ ʧʣʦʜʦʚʳʭ ʪʝʣ; ʦʪʚʘʨʝʥʥʳʭ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ (10, 20 ʠ 30 ʤʠʥʫʪ). 
ɹʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʢʘʣʠʷ ʚ ʰʣʷʧʢʘʭ ʠ ʥʦʞʢʘʭ ʢʘʧʨʦʬʦʨʦʚ ʛʨʠʙʦʚ. 

ɼʣʷ Boletus edulis ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʣʠʷ ʚ ʩʫʰʝʥʳʭ ʛʨʠʙʘʭ ʠ 
ʦʪʚʘʨʝʥʥʳʭ ʚ ʨʘʩʪʚʦʨʝ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ. ʇʨʦʙʳ ʚʳʩʫʰʠʚʘʣʠ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ, ʟʘʪʝʤ 



çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 
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ʠʟʤʝʣʴʯʘʣʠ ʠ ʛʦʪʦʚʠʣʠ ʚʦʜʥʫʶ ʚʳʪʷʞʢʫ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʦʧʨʝʜʝʣʷʣʠ ʚ ʪʨʸʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʠ ʧʝʨʝʩʯʠʪʳʚʘʣʠ ʥʘ 
ʢʠʣʦʛʨʘʤʤ ʩʳʨʦʡ ʤʘʩʩʳ. ɼʣʷ ʚʳʚʘʨʠʚʘʥʠʷ ʤʘʢʨʦʤʠʮʝʪʦʚ ʚ ʩʦʣʝʥʦʡ ʚʦʜʝ, ʠʩʧʦʣʴʟʦʚʘʣʠ 1 ʅ ʨʘʩʪʚʦʨ NaCl, 
ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʮʝʧʪʫʨʘʤ ʧʦʚʘʨʝʥʥʳʭ ʢʥʠʛ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʣʶʜ ʠʟ ʛʨʠʙʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʦʧʨʝʜʝʣʷʣʠ c ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʢʘʧʝʣʴʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ çʂʘʧʝʣʴ ï 103ʈè ʩ 
ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ ʠ ʤʠʢʨʦʣʠʥʟʦʚʦʡ ʬʦʢʫʩʠʨʫʶʱʝʡ ʩʠʩʪʝʤʦʡ. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʛʨʘʤʤʳ Microsoft Excel 2010. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʠʦʥʦʚ ʢʘʣʠʷ ʚ ʧʨʦʙʘʭ ʛʨʠʙʦʚ Cantharellus 

cibarius, Boletus edulis, Russula vesʩʘ, Leccinum aurantiacum, ʧʦʜʚʝʨʛʰʠʭʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ. 
ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʜʦʤʠʥʠʨʫʝʪ ʚ ʧʣʦʜʦʚʳʭ ʪʝʣʘʭ Cantharellus cibarius ʠ ʩʦʩʪʘʚʣʷʝʪ 

(ʚ ʩʨʝʜʥʝʤ 942 ʤʛ/ʢʛ ʩʳʨʦʛʦ ʚʝʱʝʩʪʚʘ). ɺ ʛʨʠʙʘʭ Boletus edulis (556 ʤʛ/ʢʛ ʩʳʨʦʛʦ ʚʝʱʝʩʪʚʘ), ʘ Russula vesca 
ʥʘʢʘʧʣʠʚʘʝʪ ʢʘʣʠʷ (581 ʤʛ/ʢʛ ʩʳʨʦʛʦ ʚʝʱʝʩʪʚʘ). ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʢʨʦʵʣʝʤʝʥʪʘ ʩʦʜʝʨʞʠʪʩʷ 
ʚ ʤʘʢʨʦʤʠʮʝʪʘʭ Leccinum aurantiacum ʠ ʩʦʩʪʘʚʣʷʝʪ 379 ʤʛ/ʢʛ ʛʨʠʙʦʚ. 

ʊʘʙʣʠʮʘ 1 ï ʉʦʦʪʥʦʰʝʥʠʝ ʠʦʥʦʚ ʢʘʣʠʷ ʚ ʧʨʦʙʘʭ Boletus edulis, Russula vesca, Cantharellus cibarius, ʠ 
Leccinum aurantiacum ʧʨʠ ʚʳʚʘʨʠʚʘʥʠʠ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʩ ʨʘʟʣʠʯʥʳʤ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ. 

 

ʇʨʦʙʘ ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʢʘʣʠʷ, ʤʛ/ʢʛ ʩʳʨʦʛʦ ʚʝʱʝʩʪʚʘ 

Boletus edulis Leccinum 
aurantiacum 

Russula vesca Cantharellus 
cibarius 

ʅʘʪʠʚʥʘʷ ʧʨʦʙʘ 556Ñ 15,4 379Ñ 14,7 581Ñ 35,2 942Ñ 40,3 

ɺʳʚʘʨʠʚʘʥʠʝ ʚ ʅ2ʆ 10 ʤʠʥ 125Ñ 23,6 98Ñ 13,2 160Ñ 15,7 252Ñ 16,8 

ɺʳʚʘʨʠʚʘʥʠʝ ʚ ʅ2ʆ 20 ʤʠʥ 113Ñ 32,3 50Ñ 5,4 120Ñ 11,6 217Ñ19,7 

ɺʳʚʘʨʠʚʘʥʠʝ ʚ ʅ2ʆ 30 ʤʠʥ 92Ñ 11,5 35Ñ 3,7 70Ñ 12,2 180Ñ 10,4 

 
ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟʫʯʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʠ ʚʳʚʘʨʠʚʘʥʠʠ ʛʨʠʙʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠ ʤʠʥʫʪ ʠʤʝʝʪ 

ʩʭʦʞʠʡ ʭʘʨʘʢʪʝʨ. ɺʦ ʚʩʝʭ ʯʝʪʳʨʝʭ ʦʙʨʘʟʮʘʭ ʧʝʨʝʭʦʜ ʢʘʣʠʷ ʚ ʨʘʩʪʚʦʨ ʧʨʦʠʩʭʦʜʠʪ ʯʨʝʟʚʳʯʘʡʥʦ ʠʥʪʝʥʩʠʚʥʦ ʠ 
ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 73-77%. ʇʦʩʣʝ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʦʙʨʘʟʮʘʭ ʦʩʪʘʝʪʩʷ 23-27% 
ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʘʢʨʦʵʣʝʤʝʥʪʘ. ɼʚʘʜʮʘʪʠʤʠʥʫʪʥʦʝ ʚʳʚʘʨʠʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ 
ʫʤʝʥʴʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʠʷ ʚ ʧʨʦʜʫʢʪʝ ʦʪ 2% ʜʣʷ Boletus edulis ʜʦ 12% ʜʣʷ Leccinum aurantiacum. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤ ʬʦʨʤʘʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʦʥʦʚ ʢʘʣʠʷ ʧʨʠ 
ʨʘʟʣʠʯʥʦʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʚʘʨʠʚʘʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʠʷ ʚ ʧʨʦʙʘʭ ʛʨʠʙʦʚ ʧʨʠ ʠʭ ʚʳʚʘʨʠʚʘʥʠʠ ʚ ʚʦʜʝ 

 

ʉʨʘʚʥʠʚʘʷ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʠʷ ʚ ʧʣʦʜʦʚʳʭ ʪʝʣʘʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʨʤʠʯʝʩʢʦʡ 
ʦʙʨʘʙʦʪʢʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʛʨʠʙʦʚ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʠʩʩʣʝʜʫʝʤʦʛʦ 
ʤʘʢʨʦʵʣʝʤʝʥʪʘʚ ʨʘʩʪʚʦʨ ʚ ʧʝʨʚʳʝ 10 ʤʠʥʫʪ ʚʳʚʘʨʠʚʘʥʠʷ. 

ɺʳʚʝʜʝʥʠʝ ʢʘʣʠʷ ʠʟ ʦʙʨʘʟʮʦʚ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ ʧʨʠ ʠʭ ʢʠʧʷʯʝʥʠʠ ʚ ʚʦʜʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 
ʟʘʚʠʩʠʤʦʩʪʷʤʠ: 

y = 1114,6e
-0,511x

 RĮ = 0,8 (Cantharellus cibarius); 
y = 648,1e

-0,55x 
RĮ = 0,7 (Boletus edulis); 

y = 878,4e
-0,664x

 RĮ = 0,9 (Russula vesca); 
y = 634,2e

-0,782x
 RĮ = 0,9 (Leccinum aurantiacum), 

ʛʜʝ ʭ ï ʚʨʝʤʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; 
RĮ ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 
ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʙʣʶʜ ʠʟ ʛʨʠʙʦʚ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʜʝʩʷʪʠʤʠʥʫʪʥʦʡ ʚʘʨʢʠ Boletus edulis ʚ ʨʘʩʪʚʦʨʝ NaCl ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʦʙʨʘʟʮʘʭ 

ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 8% ʠ ʩʦʩʪʘʚʠʣʦ 511 Ñ 9 ʤʛ/100 ʛ ʩʳʨʦʛʦ ʚʝʱʝʩʪʚʘ. 
ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʛʨʠʙʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʩʫʰʢʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 45 ï 70 
ʦ
ʉ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʚʳʩʫʰʝʥʥʳʭ Boletus edulis ʩʦʩʪʘʚʣʷʝʪ 4340 ʤʛ/100 ʛ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʩʫʰʠʚʘʥʠʷ 0,125. ʊʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʜʝʨʞʘʥʠʶ 543 Ñ 13,5 ʤʛ/100ʛ 
ʩʳʨʦʡ ʤʘʩʩʳ. 
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10 çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

 
 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʪʝʨʴ ʢʘʣʠʷ ʚ ʧʣʦʜʦʚʳʭ ʪʝʣʘʭ ʤʘʢʨʦʤʠʮʝʪʦʚ, 
ʟʘʛʦʪʦʚʣʷʝʤʳʭ ʠ ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʚ ʧʠʱʫ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʙʦ ʩʫʰʢʫ, ʣʠʙʦ ʚʘʨʢʫ ʧʣʦʜʦʚʳʭ ʪʝʣ ʚ 
ʧʦʜʩʦʣʝʥʥʦʡ ʚʦʜʝ. ɺʳʚʘʨʠʚʘʥʠʝ ʛʨʠʙʦʚ ʚ ʚʦʜʝ ʥʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ, 
ʧʦʩʢʦʣʴʢʫ ʫʤʝʥʴʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʠʷ ʥʘ 73-77 % ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʤʠʥʫʪ ʪʝʨʤʠʯʝʩʢʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

1. ɹʝʢʢʝʨ ɽ. ʌʠʟʠʦʣʦʛʠʷ ʠ ʙʠʦʭʠʤʠʷ ʛʨʠʙʦʚ// ɹʝʢʢʝʨ ɽ.ʄʦʥʦʛʨʘʬʠʷ_ ʄ: ʀʟʜ-ʚʦ ʄʦʩʢ. ʫʥ-ʪʘ, 1988.-230 ʩ. 
2. ʂʦʞʝʜʫʙ ʊ.ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʣʦʜʦʚʳʭ ʪʝʣʘʭ Boletus edulis u Russula vesca ʧʨʠ 
ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʢʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ/ ʊ.ʀ ʂʦʞʝʜʫʙ, ɼ.ʅ. ɼʨʦʟʜʦʚ // ʀʟʚʝʩʪʠʷ ɻʦʤʝʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʌ. ʉʢʦʨʠʥʳ, 2013. ï ˉ 5(80). ï ʉ.86- 91. 

 
 

ɼʝʥʠʩ ɼʨʦʟʜʦʚ, ɸʥʜʨʝʡ ʂʨʘʚʮʦʚ 
(ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ) 

 
ɼɽʁʉʊɺʀɽ ʌʀɿʀʏɽʉʂʆʁ ʅɸɻʈʋɿʂʀ ʅɸ ʃɸɹʆʈɸʊʆʈʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʇɽʈʀʌɽʈʀʏɽʉʂʆʁ 

ʂʈʆɺʀ ʏɽʃʆɺɽʂɸ 

 
ɺʚʝʜʝʥʠʝ 

ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʩʧʦʨʪʩʤʝʥʦʚ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʪʨʝʥʠʨʦʚʦʢ ʧʨʦʠʩʭʦʜʠʪ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 
ʩʠʩʪʝʤʝ ʢʨʦʚʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʨʝʥʠʨʦʚʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ, ʦʙʱʝʝ 
ʢʦʣʠʯʝʩʪʚʦ ʛʝʤʦʛʣʦʙʠʥʘ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ ʢʠʣʦʛʨʘʤʤ ʤʘʩʩʳ ʪʝʣʘ ʚ ʧʦʢʦʝ ʠ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʢʦʣʠʯʝʩʪʚʦ 
ʣʝʡʢʦʮʠʪʦʚ ʚ ʣʠʪʨʝ ʢʨʦʚʠ ʠ ʚʝʣʠʯʠʥʘ ʛʝʤʘʪʦʢʨʠʪʘ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʦʩʷʪ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ 
ʦʧʨʝʜʝʣʷʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ [1,ʩ.16]. 

ʈʝʛʫʣʷʨʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʜʚʠʛʘʤ ʚ ʦʨʛʘʥʠʟʤʝ. ɺ 
ʦʩʥʦʚʝ ʵʪʠʭ ʩʜʚʠʛʦʚ ʣʝʞʠʪ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ. ʇʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ 
ʢʘʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʚʳʜʝʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʠ ʩʠʥʪʝʟʦʤ ɸʊʌ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʝʪʩʷ 
ʩʢʦʨʦʩʪʴ ʘʥʘʙʦʣʠʟʤʘ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʣʫʯʰʘʝʪ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʘʶʱʠʭ ʤʳʰʮ, ʧʦʚʳʰʘʝʪ ʤʦʱʥʦʩʪʴ ʠ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ [2, ʩ.58]. 

ʈʝʛʫʣʷʮʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʦʪʚʝʪ ʥʘ 
ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ, ʧʦʚʳʰʘʝʪʩʷ ʪʦʥʫʩ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, 
ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʠ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʠ ʢʨʦʚʦʪʦʢʘ, 
ʨʘʩʰʠʨʷʶʪʩʷ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ. ʆʪʪʦʢ ʢʨʦʚʠ ʠʟ ʜʝʧʦ (ʩʝʣʝʟʝʥʢʠ, ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʢʨʘʩʥʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, 
ʧʝʯʝʥʠ) ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ. ʏʘʩʪʴ ʧʣʘʟʤʳ ʫʭʦʜʠʪ ʠʟ ʩʦʩʫʜʠʩʪʦʛʦ 
ʨʫʩʣʘ ʚ ʤʝʞʢʣʝʪʦʯʥʫʶ ʞʠʜʢʦʩʪʴ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʨʠʪʨʦʮʠʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 
ʧʝʨʝʥʝʩʪʠ ʙʦʣʴʰʝ ʢʠʩʣʦʨʦʜʘ ʨʘʙʦʪʘʶʱʠʤ ʤʳʰʮʘʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʨʠʪʨʦʮʠʪʦʟʘ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʠʩʣʦʨʦʜʥʦʡ 
ʝʤʢʦʩʪʠ ʢʨʦʚʠ, ʢʦʪʦʨʘʷ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 4-10 % [3, ʩ.15]. ʅʝʜʦʩʪʘʪʢʦʤ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʧʣʘʟʤʳ ʷʚʣʷʝʪʩʷ 
ʫʚʝʣʠʯʝʥʠʝ ʚʷʟʢʦʩʪʠ ʢʨʦʚʠ, ʟʘʪʨʫʜʥʷʶʱʝʝ ʨʘʙʦʪʫ ʩʝʨʜʮʘ. 

ʇʨʠ ʤʳʰʝʯʥʦʡ ʨʘʙʦʪʝ ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʚʩʣʝʜʩʪʚʠʝ ʥʘʢʦʧʣʝʥʠʷ ʚ ʢʨʦʚʠ ʣʘʢʪʘʪʘ, ʚʝʣʠʯʠʥʘ ʨʅ 
ʩʥʠʞʘʝʪʩʷ ʜʦ 7,10-7,20. ʇʝʨʚʳʝ ʧʦʨʮʠʠ ʣʘʢʪʘʪʘ, ʜʠʬʬʫʥʜʠʨʫʶʱʠʝ ʠʟ ʤʳʰʮ ʚ ʢʨʦʚʷʥʦʝ ʨʫʩʣʦ, ʥʝʡʪʨʘʣʠʟʫʶʪʩʷ 
ʙʫʬʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʢʨʦʚʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʦ ʤʝʨʝ ʠʩʯʝʨʧʘʥʠʷ ʝʤʢʦʩʪʠ ʙʫʬʝʨʥʳʭ ʩʠʩʪʝʤ, ʚʦʟʥʠʢʘʝʪ 
ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʡ ʘʮʠʜʦʟ. ɼʣʷ ʜʝʟʘʢʪʠʚʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʚ ʢʨʦʚʠ ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʘ ʨʝʘʢʪʠʚʥʦʩʪʠ ʵʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʠ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʧʫʣʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 
ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ [4, ʩ.187]. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʣʶʜʷʭ ʠʤʝʶʱʠʭ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʧʦʨʪʠʚʥʳʡ ʩʪʘʞ ʪʨʝʥʠʨʦʚʦʢ. ʆʜʥʘʢʦ ʥʝʤʘʣʫʶ ʜʦʣʶ ʪʨʝʥʠʨʫʶʱʠʭʩʷ 
ʩʦʩʪʘʚʣʷʶʪ ʩʧʦʨʪʩʤʝʥʳ-ʣʶʙʠʪʝʣʠ. ʀʭ ʟʘʥʷʪʠʷ ʠʤʝʶʪ ʜʨʫʛʦʡ ʨʝʞʠʤ ʪʨʝʥʠʨʦʚʦʢ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʠʥʦʡ ʭʘʨʘʢʪʝʨ 
ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫ ʣʠʮ, ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ. ʆʮʝʥʠʪʴ ʚʘʨʠʘʮʠʶ ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠ ʛʨʘʥʠʮʳ ʨʝʘʢʪʠʚʥʦʩʪʠ 
ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʜʦ ʠ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘ ʙʘʟʝ ʋʆ çɻʦʤʝʣʴʩʢʘʷ ʬʝʜʝʨʘʮʠʷ ɼʞʠʫ-ʜʞʠʪʩʫè ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 
ʤʝʩʷʮʝʚ ʦʙʩʣʝʜʦʚʘʣʘʩʴ ʛʨʫʧʧʘ ʤʫʞʯʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 20-ʪʠ ʜʦ 35-ʪʠ ʣʝʪ, ʦʙʱʠʤ ʯʠʩʣʦʤ 33 ʯʝʣʦʚʝʢʘ. ɺ ʪʝʯʝʥʠʝ 30 
ʤʠʥʫʪ ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʚʳʧʦʣʥʷʣʠ: 15 ʤʠʥʫʪ ʙʝʛʘ, ʚ ʫʤʝʨʝʥʥʦʤ ʪʝʤʧʝ (30 ʤ/ʤʠʥ), 15 ʤʠʥʫʪ ʩʠʣʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ 
(ʧʦʜʪʷʛʠʚʘʥʠʷ 20 ʨʘʟ ʚ ʤʠʥʫʪʫ, ʦʪʞʠʤʘʥʠʷ ʦʪ ʧʦʣʘ 50 ʨʘʟ ʚ ʤʠʥʫʪʫ, ʧʨʠʩʝʜʘʥʠʷ 50 ʨʘʟ ʚ ʤʠʥʫʪʫ). ʇʦʩʣʝ ʵʪʦʛʦ, 
ʫʯʘʩʪʥʠʢʠ 30 ʤʠʥʫʪ ʚʳʧʦʣʥʷʣʠ ʵʣʝʤʝʥʪʳ ʩʧʘʨʨʠʥʛʘ (ʙʨʦʩʢʠ). ʅʘʯʘʣʴʥʳʡ ʵʪʘʧʘ ʪʨʝʥʠʨʦʚʢʠ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 
ʢʘʢ ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ ʩʨʝʜʥʝʡ ʘʵʨʦʙʥʦʡ ʤʦʱʥʦʩʪʠ, ʩ ʫʨʦʚʥʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ 55-65% ʦʪ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ. ʕʪʦ ʫʧʨʘʞʥʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ, ʧʦʯʪʠ ʚʩʷ ʵʥʝʨʛʠʷ ʤʳʰʮ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 
ʘʵʨʦʙʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʪʨʝʥʠʨʦʚʢʠ (ʩʧʘʨʨʠʥʛ) ʩʦʯʝʪʘʣ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ ʩʦ 
ʩʪʘʪʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ (ʙʨʦʩʢʠ ʠ ʟʘʭʚʘʪʳ), ʠ ʧʨʦʪʝʢʘʣ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʘʥʘʵʨʦʙʥʦʤ 
ʨʝʞʠʤʝ [5, ʩ.18]. 

ʇʨʦʚʝʜʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʦ ʟʘʙʦʨ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʜʦ ʥʘʯʘʣʦ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʠ 
ʩʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ. ʄʝʪʦʜʠʢʘ ʚʢʣʶʯʘʣʘ ʩʪʘʥʜʘʨʪʥʳʡ ʟʘʙʦʨ ʢʨʦʚʠ ʠʟ ʧʘʣʴʮʘ, ʠ ʦʙʨʘʙʦʪʢʘ ʝʸ ʥʘ 
ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ SX 10000i. 

ɼʣʷ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʜʦ ʠ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 
ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ MS Excel 2007 ʠ Statistica for Windows 
6.0. ʆʮʝʥʢʘ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ. ɺʣʠʷʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 
ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʦʮʝʥʝʥʦ ʤʝʪʦʜʦʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 
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11  
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʜʦ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ 
ʚ ʢʨʦʚʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 150,48Ñ1,24 ʛ/ʣ, ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ 5,00Ñ0,08Ĭ10

12
/ʣ, ʣʝʡʢʦʮʠʪʦʚ 

6,69Ñ0,19Ĭ10
9
/ʣ, ʪ.ʝ. ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, (p>0,05). ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʛʝʤʦʛʣʦʙʠʥʫ ʠ ʵʨʠʪʨʦʮʠʪʘʤ ʢʨʦʚʠ ʙʣʠʞʝ ʢ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 
ʥʦʨʤʘ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ, ʜʣʷ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ 
ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ (p<0,05). ʅʘʠʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʵʨʠʪʨʦʮʠʪʦʚ (ʥʘ 10 %) ʠ ʣʝʡʢʦʮʠʪʦʚ (ʥʘ 9 %). 
ʇʦʢʘʟʘʪʝʣʴ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʨʝʚʳʩʠʣ ʟʥʘʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʜʣʷ ʜʘʥʥʦʡ 
ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ (p<0,05) 

ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʥʘʣʠʯʠʝ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʥʘ ʥʘʛʨʫʟʢʫ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʫʚʝʣʠʯʠʣʠʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 6 
%, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʠʣʘʩʴ ʢʠʩʣʦʨʦʜʥʘʷ ʝʤʢʦʩʪʴ ʢʨʦʚʠ (ʜʦ 216 ʦʙ. %). ʇʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʚ 
ʢʨʦʚʠ ʥʝ ʧʨʝʚʳʩʠʣ ʥʦʨʤʳ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ ʦ ʥʘʣʠʯʠʝ ʤʠʦʛʝʥʥʦʛʦ ʣʝʡʢʦʮʠʪʦʟʘ. 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʨʝʘʢʮʠʷ ʵʨʠʪʨʦʮʠʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʠʟʤʝʥʝʥʠʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
ʢʨʦʚʠ (ʫʚʝʣʠʯʝʥʠʠ ʚʷʟʢʦʩʪʠ ʠ ʧʦʥʠʞʝʥʠʠ ʨʅ). 

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʙʳʣʘ ʦʮʝʥʝʥʘ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 
ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ 
ʦʢʘʟʳʚʘʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ (25 %), ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʠ 
ʪʨʦʤʙʦʮʠʪʦʚ ʢʨʦʚʠ. 

ɼʣ̫  ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʫʚʝʣʠʯʠʣʘʩʴ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 2 % (ʩ 4,73 
ʜʦ 4,82), ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚʘʨʠʘʮʠʷ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 11 % (ʩ 9,0 ʜʦ 8,03), ʜʣʷ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 6 % (ʩ 
16,56 ʜʦ 15,64). ʅʘʣʠʯʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʚʘʨʠʘʮʠʝʡ ʜʣʷ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ ʜʦ ʠ ʧʦʩʣʝ 
ʪʨʝʥʠʨʦʚʢʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʝʡʩʪʚʠʝ ʨʝʟʝʨʚʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʜʠʥʘʤʠʢʘ ʜʣʷ ʪʨʦʤʙʦʮʠʪʦʚ ʧʨʠʥʠʤʘʝʪ 
ʜʠʟʨʫʧʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ï ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 33 % (ʩ 9,17 ʜʦ 12,18). 

ɺʳʚʦʜʳ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ 
ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʅʘʠʙʦʣʝʝ ʨʝʘʢʪʠʚʥʳʤ ʟʚʝʥʦʤ ʷʚʣʷʶʪʩʷ ʵʨʠʪʨʦʮʠʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʧʦʩʣʝ 
ʥʘʛʨʫʟʢʠ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 10 % ʠ ʧʨʝʚʳʩʠʣʦ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʦʜʝʨʞʘʥʠʝ 
ʣʝʡʢʦʮʠʪʦʚ ʠ ʪʨʦʤʙʦʮʠʪʦʚ ʥʝ ʧʨʝʚʳʩʠʣʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨʤʳ, ʥʘʣʠʯʠʝ ʤʠʦʛʝʥʥʦʛʦ ʣʝʡʢʦʮʠʪʦʟʘ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ 
ʙʳʣʦ. 

ɺʘʨʠʘʮʠʷ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʪʨʦʤʙʦʮʠʪʦʚ ʫʚʝʣʠʯʠʣʘʩʴ, ʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ 
ʩʪʘʣʘ ʤʝʥʴʰʝ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʤʝʭʘʥʠʟʤʘʭ ʨʝʛʫʣʷʮʠʠ ʫʨʦʚʥʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ. ʅʘʣʠʯʠʝ 
ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʛʦ ʵʨʠʪʨʦʮʠʪʦʟʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ ʢʨʦʚʠ ʧʦʟʚʦʣʷʶʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʨʝʘʢʪʠʚʥʦʩʪʠ 
ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ. 
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ʐʦʥʠʸʟ פʫʨʙʦʥʦʚ, ʂʘʨʠʤ ɼ˄ʩʪʦʚ, 
ɸʙʜʫʣʘʟʠʟ פʫʨʙʦʥʦʚ, ʆʣʠʤ ʂʘʨʠʤʦʚ 

 (ʘʨʰʠ, ɶʟʙʝʢʠʩʪʦʥפ)

 
ɶɿɹɽʂʀʉʊʆʅ ɾɸʅʋɹʀɼɸ ɪʐ ʉʇʆʈʊʏʀʃɸʈ ʆɺפɸʊʃɸʅʀʐʀʅʀʅɻ ɶɿʀɻɸ ʍʆʉ ʍʋʉʋʉʀʗʊʃɸʈʀ 

 
ɶʟʙʝʢʠʩʪʦʥ ʤʫʩʪʘץʠʣʣʠʢʢʘ ʵʨʠʰʛʘʥʜʘʥ ʢʝʡʠʥ ʨʝʩʧʫʙʣʠʢʘʜʘ ʞʠʩʤʦʥʠʡ ʪʘʨʙʠʷ ʚʘ ʩʧʦʨʪʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʛʘ 

ʜʘʚʣʘʪ ʤʠץʸʩʠʜʘ ʘʣʦ״ʠʜʘ ʵʲʪʠʙʦʨ ʙʝʨʠʣʠʙ, ʰʫ ʢʫʥʛʘ ץʘʜʘʨ ʙʫ ʙʦʨʘʜʘ ʙʠʨ ץʘʪʦʨ ʫʣʢʘʥ ʪʘʰʢʠʣʠʡ ʚʘ ʘʤʘʣʠʡ ʠʰʣʘʨ 
 ʘʪץʫʚ ʤʘʩʢʘʥʣʘʨʠʥʠʥʛ ʦʯʠʣʠʰʠʥʠ, ʥʘʬʘץ˄ ʠʣʠʙ ʚʠʣʦʷʪʣʘʨʜʘ ʦʣʠʤʧʠʷ ʨʝʟʝʨʚʣʘʨʠ ʩʧʦʨʪץ ʠʣʠʥʜʠ. ɹʫʥʛʘ ʤʠʩʦʣץ
ʰʘ״ʘʨʣʘʨʜʘ, ʫʟʦץ-ʫʟʦץ ץʠʰʣʦץʣʘʨʜʘ ʙʘʨʯʘ ʢʝʨʘʢʣʠ ʘʥʞʦʤʣʘʨ ʚʘ ץʫʣʘʡʣʠʢʣʘʨʛʘ ʵʛʘ ʩʧʦʨʪ ʟʘʣʣʘʨʠʥʠʥʛ ץʫʨʠʣʠʰʠʥʠ, 
ʭʦʪʠʥ-ץʠʟʣʘʨ ʩʧʦʨʪʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʙʦʨʘʩʠʜʘʛʠ ʩʘʲʡ-״ʘʨʘʢʘʪʣʘʨ ʚʘ ʙʦʰץʘʣʘʨʥʠ ʢʝʣʪʠʨʠʰ ʤʫʤʢʠʥ. ʄʫ״ʠʤʠ 
ʘʡʪʠʙ ˄ʪʠʣʛʘʥ ʪʘʜʙʠʨʣʘʨʥʠʥʛ ʘʤʘʣʛʘ ʦʰʠʨʠʣʠʰʠ ˄ʟʠʥʠʥʛ ʠʞʦʙʠʡ ʥʘʪʠʞʘʣʘʨʠʥʠ ʙʝʨʤʦץʜʘ. ɶʟʙʝʢʠʩʪʦʥʣʠʢ 
ʩʧʦʨʪʯʠʣʘʨ ʞʘ״ʦʥ ʘʨʝʥʘʣʘʨʠʜʘ ʶʢʩʘʢ ʤʫʚʘʬʬʘץʠʷʪʣʘʨʥʠ ץ˄ʣʛʘ ʢʠʨʠʪʠʙ ɶʨʪʘ ʆʩʠʸ, ɾʘ״ʦʥ ʯʝʤʧʠʦʥʘʪʣʘʨʠ 
ʩʦʚʨʠʥʜʦʨʣʘʨʠ, ʨʝʢʦʨʜʯʠʣʘʨʠ ʙ˄ʣʤʦץʜʘ. ɹʫʥʠʥʛ ʩʘʤʘʨʘʩʠ ʢʝʡʠʥʛʠ ʡʠʣʣʘʨʜʘ ʨʝʩʧʫʙʣʠʢʘʤʠʟ ʘ״ʦʣʠʩʠʥʠʥʛ ʩʠ״ʘʪ-
ʩʘʣʦʤʘʪʣʠʛʠ ʪʦʙʦʨʘ ʷʭʰʠʣʘʥʠʙ ˄ʨʪʘʯʘ ʫʤʨ ʢ˄ʨʠʰʥʠʥʛ ʫʟʘʡʠʰʠʜʘ, ʸʰʣʘʨ ʚʘ ˄ʩʤʠʨʣʘʨʥʠʥʛ ʞʠʩʤʦʥʠʡ ˄ʩʠʰ ʚʘ 
ʨʠʚʦʞʣʘʥʠʰʠʜʘ ʢʫʟʘʪʠʣʤʦץʜʘ [1, 4-ʙ]. 

ɹʫʛʫʥʛʠ ʸʰʣʘʨʥʠʥʛ ʩʦסʣʦʤ, ״ʘʨ ʪʦʤʦʥʣʘʤʘ ʙʝʥʫץʩʦʥ ʰʘʢʣʣʘʥʠʰʠ ʚʘ ʨʠʚʦʞʣʘʥʠʰʠʜʘ ʞʠʩʤʦʥʠʡ ʪʘʨʙʠʷ ʚʘ 
ʩʧʦʨʪʥʠʥʛ ˄ʨʥʠ ʙʝץʠʸʩʣʠʛʠʛʘ ʰʘʢ-ʰʫʙ״ʘ ʡ˄ץ. ɾʠʩʤʦʥʠʡ ʪʘʨʙʠʷ ʚʘ ʩʧʦʨʪ ʙ˄ʡʠʯʘ ʦʣʠʙ ʙʦʨʠʣʘʜʠʛʘʥ ʤʘʰסʫʣʦʪʣʘʨ, 
ʤʫʩʦʙʦץʘʣʘʨ ״ʘʨ ʙʠʨ ʦʨʛʘʥʠʟʤʜʘʥ ʢʝʨʘʢʣʠ ʵʥʝʨʛʠʷ ʩʘʨʬʣʘʰʥʠ ʪʘץʦʟʦ ץʠʣʘʜʠ, ʵʥʝʨʛʠʷ ʵʩʘ ʠʩʪʝʲʤʦʣ ץʠʣʠʥʘʜʠʛʘʥ 
ʢʫʥʜʘʣʠʢ ʦʟʠץ ʤʦʜʜʘʣʘʨ (ʦץʩʠʣʣʘʨ, ʸסʣʘʨ ʚʘ ʫʛʣʝʚʦʜʣʘʨ) ʙʠʣʘʥ ץʘʙʫʣ ץʠʣʠʥʘʜʠ. ʂ˄ʧ ״ʦʣʣʘʨʜʘ ʩʧʦʨʪʯʠʣʘʨʥʠʥʛ 
ʦʙʲʝʢʪʠʚ ʚʘ ʩʫʙʲʝʢʪʠʚ ʩʘʙʘʙʣʘʨʛʘ ʢ˄ʨʘ ʪʝʛʠʰʣʠ ״ʦʣʜʘ (ʤʠץʜʦʨ, ʩʠʬʘʪ ʚʘ ʦʚץʘʪʣʘʥʠʰ ʪʘʨʪʠʙʠʛʘ ʢ˄ʨʘ) 
ʦʚץʘʪʣʘʥʤʘʩʣʠʛʠ ʥʘʬʘץʘʪ ʩʧʦʨʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ˄ʩʠʰʠʛʘ, ʙʘʣʢʠ ʫʣʘʨ ʦʨʛʘʥʠʟʤʥʠʥʛ ʤʝʲʸʨʠʡ ʬʠʟʠʦʣʦʛʠʢ 



12 çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

 
 
ʬʫʥʢʮʠʷʣʘʨʠʛʘ, ʩʠ״ʘʪ-ʩʘʣʦʤʘʪʣʠʛʠʛʘ ʩʘʣʙʠʡ ʪʘʲʩʠʨ ץʠʣʘʜʠ. ʐʫʥʠʩʠ ʵʲʪʠʙʦʨʣʠʢʠ, ʸʰ ˄ʩʫʚʯʠ ʦʨʛʘʥʠʟʤʥʠʥʛ ʙʘʨʯʘ 
ʵ״ʪʠʸʞʣʘʨʠ ʫʯʫʥ ʟʘʨʫʨ ʙ˄ʣʛʘʥ ʦʟʠץ ʤʦʜʜʘʣʘʨʜʘʥ ˄ʟ ʚʘץʪʠʜʘ ʙʘ״ʨʘʤʘʥʜ ʙ˄ʣʤʘʩʣʠʛʠ ץʘʡʪʘʨʠʣʤʘʩ ˄ʟʛʘʨʠʰʣʘʨʛʘ ʦʣʠʙ 
ʢʝʣʠʰʠ ʪʘʞʨʠʙʘʣʘʨʜʘ ʠʩʙʦʪʣʘʥʛʘʥ [5, 112-ʙ]. ʖץʦʨʠʜʘʛʠʣʘʨʥʠ ʵʲʪʠʙʦʨʛʘ ʦʣʠʙ ʪʫʨʣʠ ʤʘʤʣʘʢʘʪʣʘʨʜʘ ״ʘʨ ʭʠʣ 
ʰʘʨʦʠʪʜʘ ʩʧʦʨʪ ʙʠʣʘʥ ʰʫסʫʣʣʘʥʫʚʯʠʣʘʨʥʠʥʛ ʸʰʠ, ʞʠʥʩʠ ʦʙ-״ʘʚʦ ʰʘʨʦʠʪʣʘʨʠ, ʦʟʠץʣʘʥʠʰ ʫʜʫʤʣʘʨʠ, ʫʨʬ-
ʦʜʘʪʣʘʨʠʥʠ ״ʠʩʦʙʛʘ ʦʣʠʙ ʫʣʘʨʥʠʥʛ ʘʤʘʣʜʘʛʠ ʦʚץʘʪʣʘʥʠʰʠʥʠ ˄ʨʛʘʥʠʙ ʯʠץʠʰ ʚʘ ʫʥʠ ʟʘʨʫʨ ʙ˄ʣʛʘʥʜʘ ʪʝʛʠʰʣʠ 
ʢʦʨʨʝʢʮʠʷ ץʠʣʠʰ ʤʘʩʘʣʘʣʘʨʠ ʙʠʣʘʥ ʰʫסʫʣʣʘʥʠʰ ʟʘʤʦʥʘʚʠʡ ʩʧʦʨʪ ʬʠʟʠʦʣʦʛʠʷʩʠʜʘ ʜʦʣʟʘʨʙ ʤʫʘʤʤʦ ʙ˄ʣʠʙ 
 .ʠʩʦʙʣʘʥʘʜʠ [2, 77-ʙ; 6, 4-ʙ; 7, 166-ʙ; 10, 185-ʙ; 9, 13-ʙ]״

ɸʡʪʠʙ ˄ʪʠʣʛʘʥʣʘʨʜʘʥ ʢʝʣʠʙ ʯʠץʠʙ ʙʠʟ ˄ʟ ʪʘʜץʠץʦʪʣʘʨʠʤʠʟʜʘ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ פʘʨʰʠ ʰʘ״ʨʠʜʘ 
ʞʦʡʣʘʰʛʘʥ ʦʣʠʤʧʠʷ ʨʝʟʝʨʚʣʘʨʠ ʢʦʣʣʝʞʠʜʘ ʪʘʲʣʠʤ ʦʣʘʸʪʛʘʥ ʢʫʨʘʰʯʠ ʩʧʦʨʪʯʠʣʘʨʥʠʥʛ ʘʤʘʣʜʘʛʠ ʦʚץʘʪʣʘʥʠʰʠʥʠ 
˄ʨʛʘʥʠʰʥʠ ˄ʟ ʦʣʜʠʤʠʟʛʘ ʚʘʟʠʬʘ ץʠʣʠʙ ץ˄ʡʜʠʢ. 

ʂʫʟʘʪʫʚ ʠʰʣʘʨʠ 2012 ʡʠʣʥʠʥʛ ץʠʰ-ʙʘ״ʦʨ ʦʡʣʘʨʠʜʘ 14-17 ʸʰʣʠ ʢʫʨʘʰ ʩʧʦʨʪʠ ʙʠʣʘʥ ʰʫסʫʣʣʘʥʫʚʯʠ 
 ʣʣʘʥʠʣʘʜʠʛʘʥ ʘʥʢʝʪʘ-ʩ˄ʨʦʚ ʫʩʫʣʠ˄ץ ʦʟʠʨʛʠ ʧʘʡʪʜʘ ʢʝʥʛ״ ʘʪʣʘʥʠʰץʫʚʯʠʣʘʨ ʫʩʪʠʜʘ ʦʣʠʙ ʙʦʨʠʣʜʠ. ɸʤʘʣʜʘʛʠ ʦʚץ˄
ʸʨʜʘʤʠʜʘ ˄ʨʛʘʥʠʣʜʠ. ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ Microsoft Exʩel ʚʘ Origin 6.1 ʤʘʭʩʫʩ ʢʦʤʧʴʶʪʝʨ ʜʘʩʪʫʨʣʘʨʠʜʘ ʩʪʘʪʠʩʪʠʢ 
 .ʘʡʪʘ ʠʰʣʘʥʜʠץ

ɸʡʪʠʙ ˄ʪʠʰ ʞʦʠʟʢʠ, 14-17 ʸʰʣʠ ʤʘʭʩʫʩ ʩʧʦʨʪ ʪʫʨʣʘʨʠ ʙʠʣʘʥ ʰʫסʫʣʣʘʥʤʘʡʜʠʛʘʥ ˄ץʫʚʯʠʣʘʨʥʠʥʛ ʩʫʪʢʘʣʠʢ 
ʵʩʩʝʥʮʠʘʣ ʦʟʠץ ʤʦʜʜʘʣʘʨʛʘ ʪʘʣʘʙʠ 94-95 ʛ ʦץʩʠʣ, ʰʫʥʯʘ ʤʠץʜʦʨʜʘ ʸס ʚʘ 400 ʛ ʫʛʣʝʚʦʜ ץʠʣʠʙ ʙʝʣʛʠʣʘʥʛʘʥ. ɸʡʥʘʥ ʰʫ 
ʸʰʜʘʛʠ ʫ ʸʢʠ ʙʫ ʩʧʦʨʪ ʪʫʨʠ ʙʠʣʘʥ ʰʫסʫʣʣʘʥʫʚʯʠʣʘʨʜʘ ʵʩʘ ʙʫ ʢ˄ʨʩʘʪʛʠʯʣʘʨ ʦץʩʠʣ ʚʘ ʸ״ סʠʩʦʙʠʜʘ 160 ʛ, ʫʛʣʝʚʦʜʣʘʨ 
 ʠʣʠʥʘʜʠʛʘʥץ ʠʩʦʙʠʜʘ ʵʩʘ 655 ʛ ʛʘ ʪʝʥʛ [3, 88-ʙ; 4, 196-ʙ; 8, 11-ʙ]. ɸʡʪʠʙ ˄ʪʠʰ ʞʦʠʟʢʠ, ʸʰ ʩʧʦʨʪʯʠʣʘʨ ʫʯʫʥ ʪʘʚʩʠʷ״
ʦʟʠץ ʤʦʜʜʘʣʘʨʥʠʥʛ ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ ʟʠʸʜ ʙ˄ʣʠʰʠ ʥʘʬʘץʘʪ ʫʣʘʨʥʠʥʛ ʙʝʚʦʩʠʪʘ ʤʘʰץ ץʠʣʠʰʠ ʙʠʣʘʥ ʙʦסʣʠץ, ʙʘʣʢʠ 
ʙʫ ʚʘץʪʜʘ ʦʨʛʘʥʠʟʤʥʠʥʛ ʠʥʪʝʥʩʠʚ ״ʦʣʜʘ ˄ʩʠʰʠ ʚʘ ʨʠʚʦʞʣʘʥʠʰʠ ʙʠʣʘʥ ״ʘʤ ʪʫʰʫʥʪʠʨʠʣʘʜʠ. ɹʠʟ ʦʣʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨ 
ʘʡʥʘʥ ʰʫ ʥʦʨʤʘʪʠʚʣʘʨʛʘ ʘʩʦʩʣʘʥʛʘʥ ״ʦʣʜʘ ʪʘ״ʣʠʣ ץʠʣʠʥʛʘʥ. 

ʊʘʜץʠץʦʪʣʘʨʠʤʠʟ ʜʘʚʦʤʠʜʘ ʪʝʢʰʠʨʠʣʫʚʯʠʣʘʨʥʠʥʛ ʢʫʥʜʘʣʠʢ ʨʘʮʠʦʥʠ ʪʘʨʢʠʙʠʜʘʛʠ ʘʩʦʩʠʡ ʦʟʠץ ʤʦʜʜʘʣʘʨʜʘʥ 
ʪʘʰץʘʨʠ ʚʠʪʘʤʠʥʣʘʨ (ɺ1, ɺ2, ɺ6, ʉ, ʈʈ) ״ʘʤʜʘ ʘʡʨʠʤ ʤʠʥʝʨʘʣ ʤʦʜʜʘʣʘʨ ״ʘץʠʜʘ ״ʘʤ ʤʘʲʣʫʤʦʪ ʦʣʜʠʢ. 

ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʛʘ ʢ˄ʨʘ ʸʰ ʢʫʨʘʰʯʠʣʘʨʥʠʥʛ ʩʫʪʢʘ ʜʘʚʦʤʠʜʘ ʠʩʪʝʲʤʦʣ ץʠʣʛʘʥ ʦʚץʘʪʠ ʪʘʨʢʠʙʠʜʘ ʫʤʫʤʠʡ 
ʦץʩʠʣ ʤʠץʜʦʨʠ 153,9Ñ0,77 ʛ ʙ˄ʣʠʙ, ʙʫ ʢ˄ʨʩʘʪʛʠʯ ץʘʙʫʣ ץʠʣʠʥʛʘʥ ʤʝʲʸʨʜʘʥ (160 ʛ) ʘʡʪʘʨʣʠ ʬʘʨץ ץʠʣʤʘʡʜʠ. ʐʫ ʙʠʣʘʥ 
ʙʠʨ ץʘʪʦʨʜʘ ץʘʙʫʣ ץʠʣʠʥʛʘʥ ʫʤʫʤʠʡ ʦץʩʠʣʜʘʛʠ ״ʘʡʚʦʥ ʦץʩʠʣʠ (96 ʛ) ʤʝʲʸʨ ʜʘʨʘʞʘʩʠʛʘ ץʘʨʘʛʘʥʜʘ ʠʢʢʠ ʙʘʨʦʙʘʨʜʘʥ 
 ʦʣʘʪ ʘʥʯʘ ʪʘʰʚʠʰʣʠ ʙ˄ʣʠʙ, ʸʰ ʩʧʦʨʪʯʠʣʘʨʥʠʥʛ ʤʝʲʸʨʠʡ ˄ʩʠʰ ʚʘ״ ʠʣʠʥʜʠ. ɹʫץ ʘʡʜץ ʘʤ ʢʘʤʣʠʛʠ (39,2Ñ0,6 ʛ)״
ʨʠʚʦʞʣʘʥʠʰʠʛʘ ʩʘʣʙʠʡ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʠʰʠ ʪʫʨʛʘʥ ʛʘʧ. ʏʫʥʢʠ ʫʣʘʨʜʘ ʤʫʩʢʫʣ ʪ˄ץʠʤʘʣʘʨʠʥʠʥʛ ʚʘ ʙʦʰץʘ 
 ʩʠʣʣʘʨʠ ʘʩʦʩʠʡ ʧʣʘʩʪʠʢ ʤʘʪʝʨʠʘʣ ʙ˄ʣʠʙץʘʡʚʦʥ ʦ״ ʦʩʠʣ ʙ˄ʣʠʰʠ ʫʯʫʥ״ ʘʡʪʘʜʘʥץ ʫʞʘʡʨʘʣʘʨʥʠʥʛ ʷʥʛʠʣʘʥʠʰʠ ʚʘ״
ʭʠʟʤʘʪ ץʠʣʘʜʠ. 

ɪʰ ʢʫʨʘʰʯʠʣʘʨʥʠʥʛ ʦʚץʘʪ ʨʘʮʠʦʥʠʜʘʛʠ ʸסʣʘʨ ״ʘץʠʜʘ ʛʘʧʠʨʘʜʠʛʘʥ ʙ˄ʣʩʘʢ, ʙʠʨ ץʘʨʘʰʜʘ ˄ʟʠʜʘ ʢʘʪʪʘ 
ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʠʷ ʩʘץʣʦʚʯʠ ʙʫ ʦʟʠץ ʤʦʜʜʘʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙ ץʦʥʜʠʨʠʣʛʘʥʜʝʢ ʢ˄ʨʠʥʘʜʠ (ץʘʙʫʣ ץʠʣʠʥʛʘʥ ʸס ʤʝʲʸʨʛʘ 
ʥʠʩʙʘʪʘʥ 98,4% ʪʘʰʢʠʣ ץʠʣʘʜʠ). ʃʝʢʠʥ ʫʥʜʘʛʠ ʸסʣʘʨ ʤʠץʜʦʨʠ ʘʩʦʩʘʥ ˄ʩʠʤʣʠʢ ʸסʣʘʨʠ ״ʠʩʦʙʠʜʘʥ ʵʢʘʥʣʠʛʠ ʷʥʘ ʙʠʨ 
ʪʘʰʚʠʰʣʠ ״ʦʣʜʠʨ (40 ʛ ˄ʨʥʠʛʘ 98,0Ñ0,8 ʛ). ׳ʘʡʚʦʥ ʸסʣʘʨʠʛʘ ʙ˄ʣʛʘʥ ʙʫʥʜʘʡ ʪʘץʯʠʣʣʠʢ ״ʫʞʘʡʨʘ ʚʘ ʪ˄ץʠʤʘʣʘʨ 
ʷʥʛʠʣʘʥʠʰʠʜʘ ʤʫʘʤʤʦʣʘʨ ʶʟʘʛʘ ʢʝʣʪʠʨʠʰʠ ʤʫʤʢʠʥ, ʯʫʥʢʠ ʙʫʥʜʘʡ ʸסʣʘʨ ״ʫʞʘʡʨʘ ʤʝʤʙʨʘʥʘʩʠʥʠʥʛ ʪʘʨʢʠʙʠʡ ץʠʩʤʠ 
ʙ˄ʣʠʙ ״ʠʩʦʙʣʘʥʘʜʠ. ʅʠ״ʦʷʪ ʵʩʩʝʥʮʠʘʣ ʦʟʠץ ʤʦʜʜʘʣʘʨʜʘʥ ʫʛʣʝʚʦʜʣʘʨʛʘ ʪ˄ʭʪʘʣʩʘʢ ʰʫ ʥʘʨʩʘʥʠ ʪʘʲʢʠʜʣʘʰ ʢʝʨʘʢʢʠ, 
ʸʰ ʢʫʨʘʰʯʠʣʘʨ ʦʩʦʥ ʚʘ ʪʝʟ ״ʘʟʤ ʙ˄ʣʘʜʠʛʘʥ ʫʰʙʫ ʵʥʝʨʛʠʷ ʤʘʥʙʘʠʛʘ ʥʠʩʙʘʪʘʥ ʪʘʣʘʙʣʘʨʠʥʠ ʦʰʠסʠ ʙʠʣʘʥ (111,2%) 
 ʘʣʣʠʡ״ʦʣʘʪʥʠ ʤʘ״ ɹʫ .(ʠʣʠʰʛʘʥץ ʤʝʲʸʨʜʘʛʠ 655 ʛ ˄ʨʥʠʛʘ 728,5Ñ3,3 ʛ ʫʤʫʤʠʡ ʫʛʣʝʚʦʜ ʠʩʪʝʲʤʦʣ) ʦʥʜʠʨʠʰʛʘʥץ
ʘ״ʦʣʠʥʠʥʛ ʦʚץʘʪʣʘʥʠʰ ʪʘʨʟʠʜʘ ʘʟʘʣʜʘʥ ʥʦʥ ʚʘ ʙʦʰץʘ ʫʥ ʤʘ״ʩʫʣʦʪʣʘʨʠʛʘ ʘʣʦ״ʠʜʘ ˄ʨʠʥ ʙʝʨʠʙ ʢʝʣʛʘʥʣʠʛʠ ʙʠʣʘʥ 
ʠʟʦ״ʣʘʰ ʤʫʤʢʠʥ. 

ʊʝʢʰʠʨʠʣʫʚʯʠʣʘʨʥʠʥʛ ʩʫʪʢʘʣʠʢ ʵʥʝʨʛʠʷʛʘ ʙ˄ʣʛʘʥ ʵ״ʪʠʸʞʠ 105,2% ʛʘ ʪʘʲʤʠʥʣʘʥʛʘʥ ʚʘ ʙʫʥʜʘʡ ״ʦʣʘʪ ʘʩʦʩʘʥ 
ʫʛʣʝʚʦʜʣʘʨ ״ʠʩʦʙʠʜʘʥ ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ. ʄʘʲʣʫʤʢʠ ״ʘʨ ץʘʥʜʘʡ ʘ״ʦʣʠ ʛʫʨʫ״ʣʘʨʠʥʠʥʛ ʢʫʥʜʘʣʠʢ ʪʘʦʤʣʘʥʠʰʠʜʘ 
ʘʩʦʩʠʡ ʦʟʠץ ʤʦʜʜʘʣʘʨ, ʷʲʥʠ ʤʘʢʨʦʥʫʪʨʠʝʥʪʣʘʨʜʘʥ (ʦץʩʠʣʣʘʨ, ʸסʣʘʨ, ʫʛʣʝʚʦʜʣʘʨ) ʪʘʰץʘʨʠ ʵʥʝʨʛʠʷ ʙʝʨʤʘʩʘ-ʜʘ 
ʚʫʞʫʜʜʘʛʠ ʙʘʨʯʘ ʬʠʟʠʦʣʦʛʠʢ ʚʘ ʙʠʦʢʠʤʸʚʠʡ ʞʘʨʘʸʥʣʘʨʥʠʥʛ ʤʝʲʸʨʠʡ ״ʦʣʜʘ ʙʦʨʠʰʠ ʫʯʫʥ ʟʘʨʫʨ ʙ˄ʣʛʘʥ 
ʤʠʢʨʦʥʫʪʨʠʝʥʪʣʘʨ (ʚʠʪʘʤʠʥʣʘʨ ʚʘ ʤʠʥʝʨʘʣ ʤʦʜʜʘʣʘʨ) ״ʘʤ ʤʫ״ʠʤ ˄ʨʠʥ ʪʫʪʘʜʠ. ɪʰ ʢʫʨʘʰʯʠʣʘʨʜʘ ʵʩʘ ʫʰʙʫ ʦʤʠʣ 
ʫʣʘʨʜʘʛʠ ˄ʩʠʰ ʚʘ ʨʠʚʦʞʣʘʥʠʰ ʞʘʨʘʸʥʣʘʨʠ ʙʠʣʘʥ ʷץʠʥʜʘʥ ʙʦסʣʠץʣʠʛʠ ʪʫʬʘʡʣʠ ʷʥʘʜʘ ʘ״ʘʤʠʷʪʣʠʨʦץʜʠʨ. ɹʫʥʜʘʡ 
ʤʠʢʨʦʥʫʪʨʠʝʥʪʣʘʨʜʘʥ ʙʠʨʦʨʪʘʩʠ ʝʪʠʰʤʘʩʘ, ʠʩʪʝʲʤʦʣ ץʠʣʠʥʘʜʠʛʘʥ ʪʘʦʤʣʘʨ ʪʘʨʢʠʙʠʜʘ ʦץʩʠʣ, ʸס, ʫʛʣʝʚʦʜʣʘʨ 
ʢʝʨʘʢʣʠ ʤʠץʜʦʨʜʘ ʙ˄ʣʩʘʜʘ, ʙʫʥʜʘʡ ʦʚץʘʪʣʘʥʠʰ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץ ʵʤʘʩ. ɿʝʨʦ ʚʠʪʘʤʠʥʣʘʨ ʸʢʠ ʤʘʲʜʘʥʣʠ ʤʦʜʜʘʣʘʨ 
ʪʘʥץʠʩʣʠʛʠ ʬʝʨʤʝʥʪʣʘʨ ʬʘʦʣʣʠʛʠʥʠ ʧʘʩʘʡʪʠʨʠʙ, ʝʡʠʣʛʘʥ ʦʚץʘʪʥʠʥʛ ״ʘʟʤ ʙ˄ʣʠʰʠ ץʠʡʠʥʣʘʰʘʜʠ ʸʢʠ ʠʯʢʠ ʩʝʢʨʝʮʠʷ 
ʙʝʟʣʘʨʠʜʘʥ ʘʞʨʘʣʘʜʠʛʘʥ ʛʦʨʤʦʥʣʘʨ ʤʠץʜʦʨʠ ˄ʟʛʘʨʠʙ, ʪʘʥʘʜʘʛʠ ʤʦʜʜʘʣʘʨ ʚʘ ʵʥʝʨʛʠʷ ʘʣʤʘʰʠʥʫʚʠʛʘ ʧʫʪʫʨ ʝʪʘʜʠ ʚʘ 
 ʜʦʨʠץʘʪʣʘʥʠʰʠʜʘʛʠ ʘʡʨʠʤ ʤʠʢʨʦʥʫʪʨʠʝʥʪʣʘʨ ʤʠץʪʘʠ ʥʘʟʘʨʜʘʥ ʪʝʢʰʠʨʠʣʫʚʯʠʣʘʨʥʠʥʛ ʢʫʥʜʘʣʠʢ ʦʚץʦʢʘʟʦ. ʐʫ ʥʫ״
 .ʘʤ ˄ʨʛʘʥʠʣʜʠ״

ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʛʘ ʢ˄ʨʘ ʸʰ ʢʫʨʘʰʯʠʣʘʨʥʠʥʛ ˄ʨʛʘʥʠʣʛʘʥ ʚʠʪʘʤʠʥʣʘʨʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙʠ ʬʘץʘʪ ʪʠʘʤʠʥ (ɺ1 

ʚʠʪʘʤʠʥ) ״ʘʤʜʘ ʥʠʢʦʪʠʥ ʢʠʩʣʦʪʘʩʠʛʘ (ʈʈ ʚʠʪʘʤʠʥ) ʥʠʩʙʘʪʘʥ ʤʝʲʸʨʠʜʘ ץʦʥʜʠʨʠʣʛʘʥ ʭʦʣʦʩ (ʪʝʛʠʰʣʠ ״ʦʣʜʘ 
ʤʝʲʸʨʜʘʛʠ 6 ʤʛ ʚʘ 40 ʤʛ ˄ʨʥʠʛʘ 6,63Ñ0,1 ʤʛ ʚʘ 35,7Ñ0,24 ʤʛ). פʦʣʛʘʥ ʚʠʪʘʤʠʥʣʘʨʥʠʥʛ ʵʩʘ (ʨʠʙʦʬʣʘʚʠʥ ï ɺ2, 
ʧʠʨʠʜʦʢʩʠʥ ï ɺ6 ʚʘ ʘʩʢʦʨʙʠʥ ʢʠʩʣʦʪʘ ï ʉ) ʢʝʨʘʢʣʠ ʤʠץʜʦʨʜʘʥ ʘʥʯʘʛʠʥʘ ʢʘʤʣʠʛʠ ʘʥʠץʣʘʥʜʠ (ʤʝʲʸʨʛʘ ʥʠʩʙʘʪʘʥ 
ʪʝʛʠʰʣʠ ״ʦʣʜʘ 46%, 47% ʚʘ 54,6%). 

ʄʠʥʝʨʘʣ ʤʦʜʜʘʣʘʨʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙ ʪʝʢʰʠʨʠʣʫʚʯʠʣʘʨ ʪʘʦʤʣʘʥʠʰʠʜʘ ʬʘץʘʪ ʠʢʢʠʪʘ ʵʣʝʤʝʥʪʛʘ, ʷʲʥʠ ʤʘʛʥʠʡ 
(Mg) ʚʘ ʪʝʤʠʨʛʘ (Fe) ʥʠʩʙʘʪʘʥ ʤʝʲʸʨ ʘʪʨʦʬʠʜʘ ʸʢʠ ʫʥʜʘʥ ʟʠʸʜ (ʪʝʛʠʰʣʠ ״ʦʣʜʘ ʤʝʲʸʨʛʘ ʥʠʩʙʘʪʘʥ 105% ʚʘ 120,3%). 
 ,ʦʣʜʘ 37,8%״ ʦʣʛʘʥ ʵʣʝʤʝʥʪʣʘʨ (ʢʘʣʴʮʠʡ ï ʉʘ, ʬʦʩʬʦʨ ï ʈ) ʵʩʘ ʤʝʲʸʨ ʢ˄ʨʩʘʪʛʠʯʣʘʨʠʜʘʥ ʘʥʯʘ ʢʘʤʣʠʛʠ (ʪʝʛʠʰʣʠפ
81,7%) ʙʠʣʘʥ ʭʘʨʘʢʪʝʨʣʘʥʘʜʠ. ʐʫʥʜʘʡ ץʠʣʠʙ ʙʠʟ ˄ʪʢʘʟʛʘʥ ʪʘʜץʠץʦʪʣʘʨ ʘʩʦʩʠʜʘ ʩʧʦʨʪʯʠʣʘʨʥʠʥʛ ʘʤʘʣʜʘʛʠ 
ʦʚץʘʪʣʘʥʠʰʠ ʙ˄ʡʠʯʘ ץʫʡʠʜʘʛʠ ʭʫʣʦʩʘʣʘʨʛʘ ʢʝʣʠʰ ʤʫʤʢʠʥ: 

1. ɪʰ ʢʫʨʘʰʯʠʣʘʨʥʠʥʛ ʢʫʥʜʘʣʠʢ ʪʘʦʤʣʘʨʠʜʘ ״ʘʡʚʦʥ ʦץʩʠʣʠ ״ʘʤʜʘ ״ʘʡʚʦʥ ʸסʠ ʰʫ ʸʰ ʫʯʫʥ ʙʝʣʛʠʣʘʥʛʘʥ 
ʤʝʲʸʨʛʘ ʥʠʩʙʘʪʘʥ ʘʥʯʘ ʧʘʩʪ. 

2. ʐʫʥʠʥʛʜʝʢ ʙʘʲʟʠ ʙʠʨ ʚʠʪʘʤʠʥʣʘʨ (ɺ2, ɺ6, ʉ) ״ʘʤʜʘ ʤʠʥʝʨʘʣ ʤʦʜʜʘʣʘʨ (ʉʘ, ʈ) ״ʘʤ ʨʝʩʧʦʥʜʝʥʪʣʘʨ 
ʦʚץʘʪʠʜʘ ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ ʢʘʤ ʫʯʨʘʡʜʠ. 

3. ʊʝʢʰʠʨʠʣʫʚʯʠʣʘʨʥʠʥʛ ʦʚץʘʪʣʘʥʠʰ ʩʪʘʪʫʩʠʜʘʛʠ ץʘʡʜ ץʠʣʠʥʛʘʥ ʢʘʤʯʠʣʠʢʣʘʨʥʠ ʙʘʨʪʘʨʘʬ ץʠʣʠʰ 
ʜʘʩʪʘʚʚʘʣ ʫʣʘʨʥʠʥʛ ʤʝʲʸʨʠʡ ˄ʩʠʙ ʨʠʚʦʞʣʘʥʠʰʠʜʘ, ץʦʣʘʚʝʨʩʘ ʩʧʦʨʪʜʘ ʪʝʛʠʰʣʠ ʥʘʪʠʞʘʣʘʨʥʠ ץ˄ʣʛʘ ʢʠʨʠʪʠʰʜʘ 
ʤʫ״ʠʤ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ. 

ʖץʦʨʠʜʘʛʠʣʘʨʛʘ ʵʨʠʰʠʰ ʫʯʫʥ ʙʠʨ ץʘʪʦʨ ʘʤʘʣʠʡ ʚʘ ʧʨʦʬʠʣʘʢʪʠʢ ʪʘʜʙʠʨʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ, ʞʫʤʣʘʜʘʥ 
 ʘʪʣʘʥʠʰץʘʤʜʘ ʸʰ ʩʧʦʨʪʯʠʣʘʨ ʦʨʘʩʠʜʘ ʨʘʮʠʦʥʘʣ ʦʚ״ ʠʪʫʚʯʠ-ʤʫʨʘʙʙʠʡʣʘʨ, ʦʪʘ-ʦʥʘʣʘʨץ˄ ,ʙʘʨʣʘʨʠ״ʫʚ ʤʘʩʢʘʥʠ ʨʘץ˄
ʙ˄ʡʠʯʘ ʪʘʰʚʠץʦʪ-ʪʘʨסʠʙʦʪ ʠʰʣʘʨʠʥʠ ʦʣʠʙ ʙʦʨʠʰ ʠʞʦʙʠʡ ʥʘʪʠʞʘ ʙʝʨʘʜʠ, ʜʝʙ ״ʠʩʦʙʣʘʡʤʠʟ. 
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(ʂʘʨʰʠ, ʋʟʙʝʢʠʩʪʘʥ) 
 

ʕʂʆʃʆɻʀʗ ɹʆɹʆɺʓʍ ɺ ʉɺʗɿʀ ʉ ɺʓʉʆʊʅʆʁ ʇʆʗʉʅʆʉʊʔʖ 
 

ʉʪʘʥʦʚʣʝʥʠʝ ʥʘ ʨʫʙʝʞʝ ʪʨʝʪʠʯʥʦʛʦ ʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʦʚ ʛʨʘʥʜʠʦʟʥʳʭ ʛʦʨʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
ʇʘʤʠʨʦ-ɸʣʘʷ, ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʦʡ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʤʘʢʨʦʩʢʣʦʥʫ. ʇʨʠ ʵʪʦʤ 
ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʘʞʜʦʛʦ ʧʦʷʩʘ ʦʪʨʘʞʘʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʝʛʦ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʠ ʧʦʯʚʝʥʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ 
ʨʦʞʠʤʠ, ʘ ʩ ʜʨʫʛʦʡ ï ʠʩʪʦʨʠʶ ʬʣʦʨʳ, ʝʝ ʜʨʝʚʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʩʪʘʙʠʣʠʟʘʮʠʠ. ɽʩʣʠ ʧʝʨʚʦʝ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ 
ʩʧʝʢʪʨʳ ʵʢʦʤʦʨʬ, ʪʦ ʚʪʦʨʦʡ ï ʯʝʨʝʟ ʩʧʝʢʪʨʳ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʬʣʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʦʷʩʘ [4]. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʢʦʤʦʨʬ ʧʦ ʚʳʩʦʪʥʳʤ ʧʦʷʩʘʤ. ʃʫʛʦʚʦ-ʩʪʝʧʥʳʝ ʤʝʟʦʬʠʪʳ 
ʚʳʩʦʢʦʛʦʨʥʳʝ (Medicago lupulina L., Astragalus aksuensie Bunge, A. schugnanicus ɺ. Fedtsch., A.subscaposus ʄ.ʈʦʨ. ex 
Boriss., Oxytropis tytfcantha Gontsch., Hedysarum songoricum Bong., Cicer flexuosum Lipsky, Vicia tenuifolia Roth., 
Lathyrus mulkak Lipsky ʠ ʜʨ.) ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʪʘʫ ʠ ʷʡʣʘʫ, ʛʜʝ ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʝʚʝʨʥʳʤ, ʙʦʣʝʝ ʚʣʘʞʥʳʤ ʠʤʝʥʝʝ 
ʧʨʦʛʨʝʚʘʝʤʳʤ ʩʢʣʦʥʘʤ ʛʦʨ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʭ ʷʚʣʷʝʪʩʷ ʥʝʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʣʝʪʥʠʡ ʨʠʪʤ 
ʨʘʟʚʠʪʠʷ. Bʝʛʝʪʘʮʠʶ ʦʥʠ ʟʘʢʘʥʯʠʚʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʭʣʘʜʥʦʛʦ ʢʣʠʤʘʪʘ ʛʦʨ ʚʳʩʦʢʦʛʦʨʠʡ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ. 

ʄʠʟʦʬʪʳ ʩʫʭʦʩʪʝʧʥʳʝ (Melissitus popovii (Korov.) Golosk., Colutea paulsenii Freyn et Sint., Calophaca reticulata 
sumn., Astragalus macropodium Lipsky, A. isphahanicus Boiss., Oxytropis miclorocarpa Gontsch., Hedysarum magnificum 
Kudr. ʠ ʜʨ.) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʪʘʫ, ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ 
ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ, ʚ' ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʭʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʥʝʞʘʨʦʫʩʪʦʡʯʠʚʳ, ʟʘʢʘʥʯʠʚʘʶʪ 
ʚʝʛʝʪʘʮʠʶ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʞʘʨʳ. 

ʄʝʟʦʬʠʪʳ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʠ ʧʫʩʪʳʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʨʝʜʛʦʨʴʷʤ (ʘʜʳʨ). ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 
ʧʦʯʪʠ ʚʩʝ ʦʜʥʦʣʝʪʥʠʝ ʠ ʩʣʝʜʫʶʱʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʚʠʜʳ ʜʠʢʦʨʘʩʪʫʱʠʭ ʙʦʙʦʚʳʭ: Astragalue rubromarginatus Czerniak., 
A. flexus Fisch., A. juniperetorum Gontsch., A.sewerzowii Bunge, A.petunnikowii Litv. ʠ ʜʨ. ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʵʪʦʡ 
ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ï ʥʝʞʘʨʦʫʩʪʦʡʯʠʚʳʝ ʨʘʩʪʝʥʠʷ. 

ʂʩʝʨʦʤʦʟʦʬʠʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʩʫʭʠʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ ʚʦ ʚʩʝʭ ʧʦʷʩʘʭ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ Astragalus 
sieversianus Pall., ɸ.terre-rubrae Buntk., Onobrychis saravschanica B.Feltsch., O.chorossanica Bunge, Psoralea drupacea 
Bunge ʠ ʜʨ. ʵʪʠ ʚʠʜʳ ʦʙʣʘʜʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ʂʩʝʨʦʬʠʪʳ ï ʨʘʩʪʝʥʠʷ ʥʘʠʙʦʣʝʝ ʩʫʭʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʕʪʘ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ Vexibia pachycarpa (ʉ.ʄeʫ) 
Yakovl., Aamodendron conollyi Bunge, Halimodendron halodendron (Pall.) Voss., ɸstragalus macronyx Bunge, 
A.macrobotrys Bunge, Alhagi pseudalhagi (Bieb.) Deav.,Cicer pungene Boiss.ʠ ʜʨ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʠʢʦʨʘʩʪʫʱʝʡ ʬʣʦʨʳ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ï ʢʩʝʨʦʬʠʪʳ ʠ 
ʢʩʝʨʦʤʝʟʦʬʠʪʳ (ʦʢʦʣʦ 62%), ʤʝʥʳʧʘʷ ï ʤʝʟʦʬʠʪʳ (ʦʢʦʣʦ 32-34%) ʠ ʣʠʰʴ ʚ ʥʝʙʦʣʴʰʦʤ ʩʦʩʪʘʚʝ (6-8%) 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʟʦʛʠʛʨʦʬʠʪʳ. 

ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʣʦʨʳ ʙʦʙʦʚʳʭ ʢ ʤʝʩʪʘʤ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʚ 
ʛʦʨʘʭ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʛʦʨʥʳʭ ʩʠʩʪʝʤʘʭ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʡ 
ʧʨʠʯʠʥʦʡ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʝʟʦʛʠʛʨʦʬʠʪʥʳʭ ʚʠʜʦʚ ʚʦ ʬʣʦʨʝ. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʚʠʜʦʚ ʚ ʩʚʦʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʚʷʟʘʥʳ 
ʦ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʪ.ʝ. ʩ ʟʘʪʝʥʝʥʥʳʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ, ʦʜʥʘʢʦ ʚʠʜʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ 
ʧʨʠ ʧʦʣʥʦʤ ʟʘʪʝʥʝʥʠʠ, ʩʨʝʜʠ ʜʠʢʦʨʘʩʪʫʱʝʡ ʬʣʦʨʳ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʥʝʪ. ʈʘʩʪʝʥʠʡ, ʧʝʨʝʥʦʩʷʱʠʭ ʯʘʩʪʠʯʥʦʝ 
ʟʘʪʝʤʥʝʥʠʝ, ʪʘʢʞʝ ʥʝ ʦʯʝʥʴ ʤʥʦʛʦ (27 ʦʢʦʣʦ 11%). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʠʢʦʨʘʩʪʫʱʠʭ ʙʦʙʦʚʳʭ 
ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʖʞʥʦʤ ʋʟʙʝʢʠʩʪʘʥʝ, ï ʛʝʣʠʦʬʠʪʳ ï ʨʘʩʪʝʥʠʷ, ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʷʱʠʝ ʧʨʷʤʫʶ ʩʦʣʥʝʯʥʫʶ 
ʨʘʜʠʘʮʠʶ [4]. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʷʩʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʞʠʟʥʝʥʥʳʤ ʬʦʨʤʘʤ, ʩʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʦʣʝʪʥʠʝ ʨʘʩʪʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʥʘʤʠ ʩʝʤʝʡʩʪʚʘ ʦʙʣʘʜʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 
ʜʠʘʧʘʟʦʥʦʤ, ʯʘʱʝ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʝʨʚʦʤ-ʚʪʦʨʦʤ ʧʦʷʩʘʭ ʠ ʦʯʝʥʴ ʨʝʜʢʦ ï ʚ ʪʨʝʪʴʝʤ ʧʦʷʩʝ. ʅʘʦʙʦʨʦʪ, 
ʦʜʥʦʣʝʪʥʠʝ ʚʠʜʳ, ʷʚʣʷʷʩʴ ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʝʨʝʜʢʦ ʨʫʜʝʨʘʣʴʥʳʤʠ, ʙʦʣʝʝ ʣʘʙʠʣʴʥʳ ʚ 
ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʠ ʚʩʪʨʝʯʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʦʷʩʘʭ (ʚ ʷʡʣʘʫ ʦʜʥʦʣʝʪʥʠʢʠ ʦʪʩʫʪʩʪʚʫʶʪ). 

ɸʥʘʣʠʟ ʩʧʝʢʪʨʘ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʙʦʙʦʚʳʭ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʮʝʣʦʤ ʧʦ ʩʝʤʝʡʩʪʚʫ ʠ ʙʦʣʝʝ 
ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʨʦʜʘ Astragalus ʠ ʭʘʨʘʢʪʝʨ ʵʥʜʝʤʠʟʤʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʧʨʠʥʷʪʦʡ ʥʘʤʠ ʢʦʥʮʝʧʮʠʠ 
ʘʚʪʦʭʪʦʥʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʡ ʬʣʦʨʳ ʩ ʮʝʥʪʨʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʛʦʨʥʳʭ 
ʩʠʩʪʝʤʘʭ. ʉʜʚʠʛ ʩʧʝʢʪʨʘ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʚʝʨʭʥʠʭ ʧʦʷʩʦʚ ʚ ʩʪʦʨʦʥʫ ʬʘʥʝʨʦʬʠʪʦʚ ʠ ʭʘʤʝʬʠʪʦʚ; ʥʘʠʙʦʣʝʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʦ ʚʩʝʭ ʧʦʷʩʘʭ ʧʨʦʜʚʠʥʫʪʳʝ ʠ ʧʣʘʩʪʠʯʥʳʝ ʙʠʦʤʦʨʬʳ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ï ʛʝʤʠʢʨʠʧʪʦʬʠʪʳ ʠ 
ʛʝʦʬʠʪʳ. 



14 çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

 
 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʧʦʜʯʝʨʢʥʝʤ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʚʠʜʦʚ. ʃʠʰʴ 
ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʙʦʙʦʚʳʭ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ (19 ʚʠʜʦʚ, ʦʢʦʣʦ 7,5%) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʪ ʥʠʟʦʚʴʝʚ ʜʦ ʚʳʩʦʪ 
2500-2700 ʤ ʥʘʜ ʫʨ.ʤ. ʏʠʩʣʦ ʚʠʜʦʚ, ʦʙʱʠʭ ʜʣʷ ʘʜʳʨʘ, ʪʘʫ ʠ ʷʡʣʘʫ, ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 10; ʜʣʷ ʘʜʳʨʘ ʠ ʪʘʫ ï 105; 
ʜʣʷ ʪʘʫ ʠ ʷʡʣʘʫ ï 42. ɼʣʷ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʥʘ ʟʘʤʝʪʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦ ʚʳʩʦʪʥʳʤ ʧʦʷʩʘʤ. ʊʘʢ, 
ʚ ʨʘʚʥʠʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ï ʯʫʣʝ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʦʙʱʝʡ ʬʣʦʨʳ ʙʦʙʦʚʳʭ. ʂ ʧʦʷʩʫ ʧʨʝʜʛʦʨʠʡ ï ʘʜʳʨʫ 
ʧʨʠʫʨʦʯʝʥʦ 139 ʚʠʜʦʚ (ʦʢʦʣʦ 53,7%); ʚ ʛʦʨʘʭ ï ʪʘʫ ï ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 197 ʚʠʜʦʚ (ʙʦʣʝʝ 76,1%); ʝʱʝ ʚʳʰʝ ï ʚ 
ʚʳʩʦʢʦʛʦʨʴʷʭ (ʷʡʣʘʫ) ʚʩʪʨʝʯʘʶʪʩʷ 50 ʚʠʜʦʚ (19,3%). 

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʬʣʦʨʘ ʙʦʙʦʚʳʭ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʚ ʦʩʢʦʚʥʦʤ ʛʦʨʥʘʷ, ʥʦ ʢʦʤʧʣʝʢʩʳ ʚʠʜʦʚ ʚ 
ʛʦʨʥʳʭ ʧʦʷʩʘʭ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ɹʦʛʘʪʩʪʚʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʝʟʢʦ ʩʥʠʞʘʝʪʯʷ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ 
ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ; ʚ ʚʳʩʦʢʦʛʦʨʴʝ (ʟʘ ʧʨʝʜʝʣʘʤʠ 2700-3000 ʤ ʥʘʜ ʫʨ.ʤ.) ʚʩʪʨʝʯʘʝʪʩʷ ʣʠʰʴ ʥʝʙʦʣʴʰʦʝ ʚʠʜʦʚ 
ʙʦʙʦʚʳʭ. 

ɽʱʝ ʨʘʟ ʧʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʰ ʵʢʦʣʦʛʦ- ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʧʨʦʝʮʠʨʦʚʘʥʠʝ 
ʧʨʠʟʥʘʢʦʚ ʥʘ ʚʳʩʦʪʥʦʧʦʷʩʥʫʶ ʩʠʩʪʝʤʫ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʚʪʦʭʪʦʥʥʦʩʪʠ ʠ ʩʘʤʦʙʳʪʥʦʩʪʠ ʬʣʦʨʳ ʙʦʙʦʚʳʭ ʢʘʢ 
ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ, ʪʘʢ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʢʘʢ ʯʘʩʪʠ ʜʨʝʚʥʝʛʦ ʉʨʝʜʠʟʝʤʴʷ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ, ʚʳʜʚʠʥʫʪʦʝ 
ʄ.ɻ.ʇʦʧʦʚʳʤ (1927) ʠ ʧʦʜʜʝʨʞʘʥʥʦʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ (ɿʘʢʠʨʦʚ, 1955,1962; ɻʨʘʥʠʪʦʚ, 1964; ʂʘʤʝʣʠʥ, 
1973, ʠ ʜʨ.), ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʠʟʚʝʩʪʥʦʤʫ ʪʝʟʠʩʫ ʦ ʨʦʣʠ ʤʠʛʨʘʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 
ʘʨʠʜʥʳʭ ʛʦʨ ʉʨʝʜʥʝʡ ɸʟʠʠ [1,2,5]. ʅʝʣʴʟʷ ʩʦʤʥʝʚʘʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʘʥʦʚʣʝʥʠʝ ʬʣʦʨʳ ʯʫʣʷ (ʊʫʨʘʥ) ʭʦʪʷ ʠ ʰʣʦ 
ʩʚʦʠʤ ʧʫʪʝʤ, ʥʦ ʥʘʭʦʜʠʣʦʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʣʦʨʦʛʝʥʝʟʘ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɸʚʪʦʭʪʦʥʥʦʩʪʴ ʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 
ʨʘʤʢʘʭ ʢʨʫʧʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʉʨʝʜʠʟʝʤʴʷ ʚ ʮʝʣʦʤ. ʄʳ ʮʝʣʠʢʦʤ ʩʦʛʣʘʩʥʳ ʩ 
ʧʦʣʦʞʝʥʠʝʤ ʈ.ɺ.ʂʘʤʝʣʠʥʘ (1973, ʩ 9): "ʌʣʦʨʦʛʝʥʝʟ ʚʩʝʛʜʘ ʧʨʦʪʝʢʘʣ ʘʚʪʦʭʪʦʥʥʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʘʚʪʦʭʪʦʥʥʦʩʪʠ ʠʣʠ 
ʘʣʣʦʭʪʦʥʥʦʩʪʠ ʩʣʘʛʘʶʱʠʭ ʬʣʦʨʫ ʵʣʝʤʝʥʪʦʚ, ʦʥ ʩʚʦʡʩʪʚʝʥ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ, ʭʦʪʷ ʵʣʝʤʝʥʪʳ ʬʣʦʨʳ 
ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʥʦʨʦʜʥʳ" [3]. 
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ʅʘʤʘʟʙʘʡ ʆʨʤʘʥʦʚ, ʈʘʭʘʪ ʇʝʨʥʝʙʝʢʦʚʘ, 
ɸʡʛʫʣʴ ʀʙʨʘʛʠʤʦʚʘ, ʃʷʟʟʘʪ ʆʨʤʘʥʦʚʘ 

(ʐʳʤʢʝʥʪ, פʘʟʘץʩʪʘʥ) 
 

ʌʆʉʌʆʈנɸ ʉɽɿɯʄʊɸʃɼʓנʓʅɸ ɹɸʁʃɸʅʓʉʊʓ ɾɸʅʋɸʈʃɸʈ פɸʅʓʅɼɸנʓ ɸʅʊʀʊʆʊʓפʊʓʈנʓʐ 
ɾᴄʅɽ ɸʅʊʀʈɸɼʀʂɸʃɼʓ ɾתʁɽʉɯʅɯר ʂᴆʈʉɽʊʂɯʐʊɽʈɯʅɯר ʌʆʉʌʆʈʄɽʅ ɾɯʊɯ ʋʓʊʊɸʅʋʓ ʂɽɿɯʅɼɽɻɯ 

ᴆɿɻɽʈɯʉʊɽʈɯ 
 

ɹװʛʽʥʛʽ ʢװʥʽ ʘʜʘʤ ʦʨʛʘʥʠʟʤʽʥʝ ʢᴇʧʪʝʛʝʥ ᴇʥʜʽʨʽʩʪʽʢ ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨʜʳש ʞᴅʥʝ ʜᴅʨʽ-ʜᴅʨʤʝʢʪʝʨʜʽש ᴅʩʝʨʽ ʢװʥʥʝʥ 
ʢװʥʛʝ ʢʝש ʪʘʨʘʧ ʙʘʨʘ ʞʘʪʳʨ. ʆʣʘʨʜʳש ʦʨʛʘʥʠʟʤʛʝ ʫʳʪʪʳ ʥʝʤʝʩʝ ʞʘʥʘʤʘ ᴅʩʝʨʣʝʨʽʥʝʥ ʜʝʨʪʪʽʢ ᴇʟʛʝʨʽʩʪʝʨ ʧʘʡʜʘ 
ʙʦʣʘʪʳʥʳ ʢᴇʧʰʽʣʽʢʢʝ ʙʝʣʛʽʣʽ. ɹײʣ ʢʩʝʥʦʙʠʦʪʠʢʪʝʨʜʽש ᴅʩʝʨʣʝʨʽʥʝʥ ʜʝʨʪʪʝʨʜʽש ʜʘʤʫ ʤװʤʢʽʥʰʽʣʽʢʪʝʨʽ ʦʨʛʘʥʠʟʤʥʽש 
ʜʘʨʘʣʳץ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ [1,2,3]. 

ɾײʤʳʩʪʳש ʤʘץʩʘʪʳ. ʌʦʩʬʦʨסʘ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘʥʫʘʨʣʘʨ ץʘʥʳʥʜʘסʳ ʘʥʪʠʪʦʪʳץʪʳʨסʳʰ 

(ɸʊɹ) ʞᴅʥʝ ʘʥʪʠʨʘʜʠʢʘʣʜʳ ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽʥʽש (ɸʈɹ) ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʬʦʩʬʦʨʤʝʥ ʞʽʪʽ ʫʳʪʪʘʥʫʳ ʢʝʟʽʥʜʝʛʽ ʞʘסʜʘʡʳʥ 
ʟʝʨʪʪʝʫ. 

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. פʘʥʥʳש ʩʘʨʳʩʫʳʥʜʘ ɸʊɹ-ʽʥ [4] ʞᴅʥʝ ɸʈɹ [5] ʩʧʝʢʪʨʦʬʦʪʤʝʪʨʠʷʣʳץ ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʜʽʢ. 

ʉʘʨʘʧʪʘʫסʘ ʳסשʘʡʣʳ ʙʦʣʫ װʰʽʥ ʢʩʝʥʦʙʠʦʪʠʢʪʽש ᴅʩʝʨʽʥʝʥ ʣʠʧʠʜʪʝʨʜiש ʝʨʢiʥ ʨʘʜʠʢʘʣʜʳ װʨʜʽʩʪʝʨʽʥiש ʥʝʛiʟʛi ʞʘסʜʘʡʳʥ 
ʙʘסʘʣʘʫ װʰiʥ ʃɽʈʊ-ɸʊɾ ʪʝʧʝ-ʪʝשʜʽʛʽʥ ʘʥʳץʪʘʫʜʘ ɹʂ-ʽʥ [5] ʝʩʝʧʪʝʫ ᴇʨʥʝʛʽ ץʦʣʜʘʥʳʣʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. פʘʥ ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʜʠʝʥʜʽ ץʦʩʧʘʣʘʨ ʤʝʥ ʣʠʧʠʜʪʝʨʜʽש ʛʠʜʨʦʘʩץʳʥ ʪʦʪʳסʳ ʞᴅʥʝ 

ʪʠʦʙʘʨʙʠʪʫʨʘʪ ץʳʰץʳʣʳʤʝʥ ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ᴇʥʽʤʜʝʨ ʜʝשʛʝʡʣʝʨʽʥʽש ʞʘʥʫʘʨʣʘʨʜʳש ʬʦʩʬʦʨסʘ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ 
ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʫʽ ʪʽʢʝʣʝʡ ᴇʣʰʝʤʜʝʩʪʽʢ ץʘʪʳʥʘʩʪʘ, ʷסʥʠ çʩʝʟʽʤʪʘʣè, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʞᴅʥʝ çʪᴇʟʽʤʜʽè ʪʦʧʪʘʨʜʳש 
ʘʨʘʩʳʥʜʘ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩ ʦʨʳʥ ʘʣʜʳ (r1=+0,63; r2=+0,53; r3=+0,60). ɹײʜʘʥ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳסʳʥʳש ᴇʟʛʝʨʫʽ 
ʞʘʥʫʘʨʣʘʨʜʳש ʬʦʩʬʦʨסʘ ʪײʨʘץʪʳʣʳסʳʥʘ ʥʝʤʝʩʝ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ ʙʝʣʛʽʣʽ ʩʝʙʝʧ ʰʘʨʪʪʘʨʜʳש ʙʽʨʽ 
ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʌʦʩʬʦʨסʘ çʪᴇʟʽʤʜʽè ʥʝʤʝʩʝ ʩʝʟʽʤʪʘʣ ʪʦʧʪʘʨʳʥʳש ʞʘʥʫʘʨʣʘʨ ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʣʠʧʠʜʪʝʨʜʽש 
ʘʩץʳʥ ʪʦʪʳץ ᴇʥʽʤʜʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 1-ʰʽ ʢʝʩʪʝʜʝ ʞᴅʥʝ 1-ʰʽ ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

1-ʢʝʩʪʝ ï ɾʘʥʫʘʨʣʘʨʜʳץ שʘʥ ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳץ ᴇʥʽʤʜʝʨʽʥʽש ʬʦʩʬʦʨסʘ 
ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘסʜʘʡʳ 

ʂᴇʨʩʝʪʢʽʰʪʝʨ  ʊʦʧʪʘʨ 

ɾʘʣʧʳ n-100 ʪᴇʟʽʤʜʽ (n=74) ʉʝʟʽʤʪʘʣ (n=18)  ᴇʪʝ ʩʝʟʽʤʪʘʣ (n=8) 

ɼפ 
(ʦʪʙ/10

6
 ʞʘʩʫʰʘ)  

1 
2 

15,3°0,32 

15,7°0,70 

13,1°0,18* 

12,1°0,60 

17,6°0,26* 

20,1°1,10**  

30,1°0,36* 

39,6°1,70**  

 ʃɻɸʊ 
(ʦʪʙ/10

6
 ʞʘʩʫʰʘ)  

1 
2 

5,9°0,22 

6,2°0,37 

5,1°0,22 

4,8°0,21 

6,9°0,30* 

8,1°0,40** 

11,7°0,59* 

15,4°0,77** 

ʊɹʂ-ᴄᴆ (ʤʢʤʦʣʴ/ʤʛ) 1 
2 

5,2°0,21 

5,5°0,33 

4,6°0,12 

4,5°0,20 

5,9°0,18* 

6,8°0,27**  

9,3°0,36* 

11,9°0,60**  

* ʨ<0,05- ʞʘʣʧʳ ʪʦʧʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘסʳ ʥʘץʪʳ ʢᴇʨʩʝʪʢʽʰ; 
ɼפïʜʠʝʥʜʽ ץʦʩʧʘʣʘʨ; ʃɻɸʊïʣʠʧʠʜʪʝʨʜʽש ʛʠʜʨʦʘʩץʳʥ ʪʦʪʳסʳ; ʊɹʂ-ᴄᴆ- ʪʠʦʙʘʨʙʠʪʫʨʘʪ ץʳʰץʳʣʳʤʝʥ- 
ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ᴇʥʽʤ; 1-ʙʦʣʤʳʩʪʳץ ץᴇʨʩʝʪʢʽʰ; 
2- ʬʦʩʬʦʨʤʝʥ ᴅʩʝʨ ʝʪʢʝʥʥʝʥ ʢʝʡʽʥʛʽ ʢᴇʨʩʝʪʢʽʰ 



çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

15  
 

ʌʦʩʬʦʨסʘ çʪᴇʟʽʤʜʽè ʥʝʤʝʩʝ çʩʝʟʽʤʪʘʣè ʪʦʧʪʘʨʳʥʳש ʞʘʥʫʘʨʣʘʨ ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳץ 
ᴇʥʽʤʜʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 1-ʰʽ ʢʝʩʪʝʜʝ ʞᴅʥʝ 1-ʰʽ ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

çʊᴇʟʽʤʜʽè ʪʦʧʪʘ ʜʠʝʥʜʽ ץʦʩʧʘʣʘʨ ʢᴇʨʩʝʪʢʽʰʽ ʞʘʣʧʳ ʪʦʧץʘ ץʘʨʘסʘʜʘ 14,4%-סʘ ʢʝʤʽʩʝ, çʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 15,0%-
 שʘʨʳ ʙʦʣʜʳ (1-ʢʝʩʪʝ, 1-ʩʫʨʝʪ). ʌʦʩʬʦʨʤʝʥ ᴅʩʝʨ ʝʪʢʝʥʥʝʥ ʩʦסʞʦ ץʘʥʘ ᴇʩʪʽ, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 2,0 ʝʩʝʛʝ ʞʫʳס ʘס
ʞʘʣʧʳ ʪʦʧʪʘ ʙʦʣʤʳʩʪʳץ ʢᴇʨʩʝʪʢʽʰʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʧʘʨʳץʪʳ ᴇʟʛʝʨʤʝʜʽ, çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ᴇʟʛʝʨʽʩʩʽʟ ʙʦʣʩʘ, 
çʩʝʟʽʤʪʘʣè, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘʨʜʘ 14,3%-סʘ, 31,6%-סʘ ʩᴅʡʢʝʩ ʞʦסʘʨʳʣʘʜʳ. 

ʃʠʧʠʜʪʝʨʜʽש ʛʠʜʨʦʘʩץʳʥ ʪʦʪʳסʳ çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ʞʘʣʧʳ ʪʦʧץʘ ץʘʨʘסʘʥʜʘ ʧʘʨʳץʪʳ ᴇʟʛʝʨʤʝʜʽ çʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 
 ʞʘʣʧʳ ʪʦʧʪʘ שʘʨʳ ʙʦʣʜʳ (1-ʢʝʩʪʝ). ʌʦʩʬʦʨʤʝʥ ᴅʩʝʨ ʝʪʢʝʥʥʝʥ ʩʦסʘ ᴇʩʪʽ, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 1,9 ʝʩʝʜʝʡ ʞʦס-16,9%
ʞᴅʥʝ çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ʙʦʣʤʳʩʪʳץ ʢᴇʨʩʝʪʢʽʰʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʟʛʝʨʤʝʜʽ, çʩʝʟʽʤʪʘʣè, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘʨʜʘ 
 .ʘʨʳʣʘʜʳסʘ ʩᴅʡʢʝʩ ʞʦס-ʘ, 31,6%ס-17,4%

 
ɼפ- ʜʠʝʥʜʽ ץʦʩʧʘʣʘʨ; ʃɻɸʊ ï ʣʠʧʠʜʪʝʨʜʽש ʛʠʜʨʦʘʩץʳʥ ʪʦʪʳסʳ; ʊɹʂ- ᴄᴆ- ʪʠʦʙʘʨʙʠʪʫʨʘʪ ץʳʰץʳʣʳʤʝʥ 

ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ᴇʥʽʤ; ɾʪ- ʞʘʣʧʳ ʪʦʧ, ʊʪ- ʪᴇʟʽʤʜʽ ʪʦʧ, ʉʪ- ʩʝʟʽʤʪʘʣ ʪʦʧ, ᴆʩʪ- ᴇʪʝ ʩʝʟʽʤʪʘʣ ʪʦʧ; 
 

1 ʩʫʨʝʪ ï פʘʥ ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳץ 
ᴇʥʽʤʜʝʨʽʥʽש ʬʦʩʬʦʨסʘ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʫʽ 

 
ʆʩʳʥʜʘʡ ᴇʟʛʝʨʽʩʪʝʨ ʩʦסשʳ ᴇʥʽʤʜʝʨʽʥʽש ʙʽʨʽ ʪʠʦʙʘʨʙʠʪʫʨʘʪ ץʳʰץʳʣʳʤʝʥ ï ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ᴇʥʽʤʜʝʨʜʽ 

ʘʥʳץʪʘסʘʥʜʘ ʜʘ ʦʨʳʥ ʘʣʜʳ. ʌʦʩʬʦʨסʘ çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ʞʘʣʧʳ ʪʦʧץʘ ץʘʨʘסʘʥʜʘ ᴇʟʛʝʨʽʩʩʽʟ ʙʦʣʩʘ, çʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 
 ,ʞʘʣʧʳ ʪʦʧʪʘ שʘʨʳ ʙʦʣʜʳ. ʌʦʩʬʦʨʤʝʥ ᴅʩʝʨ ʝʪʢʝʥʥʝʥ ʩʦסʞʦ ץʘʥʘ ᴇʩʪʽ, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 1,8 ʝʩʝʛʝ ʞʫʳס ʘס-13,5%
çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ʙʦʣʤʳʩʪʳץ ʢᴇʨʩʝʪʢʽʰʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʟʛʝʨʤʝʜʽ, çʩʝʟʽʤʪʘʣè, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘʨʜʘ 15%-סʘ, 
 .ʘʨʳʣʘʜʳסʘ ʩᴅʡʢʝʩ ʞʦס-27,9%

ʉʦʥʳʤʝʥ, ʞʘʥʫʘʨʣʘʨʜʳש ʬʦʩʬʦʨסʘ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ץʘʥ ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ 
ʪʦʪʳסʳʥʳש ᴇʥʽʤʜʝʨʽ ʢᴇʙʝʡʜʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʝש ʢᴇʧ ʘʨʪʫʳ çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ ʙʘʡץʘʣʜʳ. 

 ʳʰ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʬʦʩʬʦʨʤʝʥ ʞʽʪʽ ʫʳʪʪʘʥʫ ʢʝʟʽʥʜʝסʪʳʨץʳ ʘʥʪʠʨʘʜʠʢʘʣʜʳ ʞᴅʥʝ ʘʥʪʠʪʦʪʳסʨʘʤʳʥʜʘײץ ʘʥפ

ʞʘʣʧʳ ʪʦʧʪʘ ʙʘץʳʣʘʫ ʪʦʧʪʘʤʘʩʳʥʘ ץʘʨʘסʘʥʜʘ 24,5%-סʘ ʞᴅʥʝ 27,9%-סʘ, çʪᴇʟʽʤʜʽè ʪʦʙʳʥʜʘ 20,1%-סʘ ʞᴅʥʝ 23%-סʘ 

ʩᴅʡʢʝʩ ʪᴇʤʝʥ, çʩʝʟʽʤʪʘʣè ʪʦʙʳʥʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʤᴅʥʽ ʩᴅʡʢʝʩ ʙʘץʳʣʘʫ ʪʦʧʪʘʤʘʩʳʥʳ59,8% ש ʞᴅʥʝ 55,8% 

 ʳ ʘʥʪʠʨʘʜʠʢʘʣʜʳ ʞᴅʥʝסʘʥʳʥʜʘץ ʣ ʞʘʥʫʘʨʣʘʨײʙʦʣʜʳ. ɹ שʘ ʪʝס-ʘ ʞᴅʥʝ 44,2%ס-ʛʝʡʽ 40%שʥʠ ʘʟʘʶ ʜʝסʨʘʜʳ, ʷײץ
ʘʥʪʠʪʦʪʳץʪʳʨסʳʰ ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽ çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ ʝש ʢʽʰʽ ʤᴅʥʛʝ ʠʝ ʙʦʣʜʳ, ʘʥʪʠʨʘʜʠʢʘʣʜʳ ʞᴅʥʝ 

ʘʥʪʠʪʦʪʳץʪʳʨסʳʰ ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽ ʩᴅʡʢʝʩ ʙʘץʳʣʘʫ ʪʦʙʳʥʳ50,1% ש ʞᴅʥʝ 42,1% ײץʨʘʜʳ. 
 ʙʽʨʽʢʪʽʨʽʣʛʝʥ ʢᴇʨʩʝʪʢʽʰʽ (ɹʂ) ʞʘʣʧʳ ʪʦʧʪʘ שʡʝʩʽʥʽװʳʰ ʞסʪʳʨץʞᴅʥʝ ʘʥʪʠʪʦʪʳ שʳʥʳסʳʥ ʪʦʪʳץʳ ʘʩסʘʥʜʘפ

ʙʘץʳʣʘʫ ʪʦʧʪʘʤʘʩʳʥʘ ץʘʨʘסʘʥʜʘ 4 ʝʩʝʜʝʥ ʘʨʪʳץ ʞʦסʘʨʳʣʘʜʳ. ʌʦʩʬʦʨסʘ çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ʙʘץʳʣʘʫ ʪʦʧʪʘʤʘʩʳʥʳש 

ʢᴇʨʩʝʪʢʽʰʽʥʝ ץʘʨʘסʘʥʜʘ 48%-סʘ, çʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 2,2 ʝʩʝʜʝʡ, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ ʦʥʳש ʜʝשʛʝʡʽ 3,2 ʝʩʝʜʝʥ ʞʦסʘʨʳ 
ʙʦʣʜʳ. 

2-ʢʝʩʪʝ. ʌʦʩʬʦʨסʘ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘʥʫʘʨʣʘʨ ץʘʥʳʥʜʘסʳ ʘʥʪʠʪʦʪʳץʪʳʨסʳʰ ʞᴅʥʝ 
ʘʥʪʠʨʘʜʠʢʘʣʜʳ ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʬʦʩʬʦʨʤʝʥ ʞʽʪʽ ʫʳʪʪʘʥʫʳ ʢʝʟʽʥʜʝʛʽ ᴇʟʛʝʨʽʩʪʝʨʽ 

ʂᴇʨʩʝʪ-ʢʽʰʪʝʨ   ʊʦʧʪʘʨ 

ɾʘʣʧʳ ʧ=100 ʊᴇʟʽʤʜʽ ʧ=74 ʉʝʟʽʤʪʘʣ ʧ=18 ᴇʪʝ ʩʝʟʽʤʪʘʣ ʧ=8 

 ɸʈɹ (ʰʙ) 1 
2 

59,2°2,4 

44,7°2,6** 

63,9 ° 1,3 

51,1 ° 3,1** 

47,0 ° 2,0* 

30,6 ° 3,1** 

35,8 ° 1,9* 

17,9 ° 1,1** 

 ɸʊɹ (ʰʙ) 1 
2 

35,6°1,9 

25,7°1,2** 

39,4 ° 1,5 

29,6 ° 1,1** 

28,6 ° 1,1* 

17,1°1,2** 

21,4 ° 2,4* 

9,0°0,70** 

ɹʂ (ʰʙ) 1 
2 

1,0°0,06 

4,18°0,20
**
 

0,81°0,05 

1,20°0,08
**
 

1,32°0,09* 

2,86°0,17** 

3,2°0,07* 

10,4°0,62** 

* ʨ<0,05- ʞʘʣʧʳ ʪʦʧʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘסʳ ʥʘץʪʳ ʢᴇʨʩʝʪʢʽʰ; 
ɸʈɹ ï ʘʥʪʠʨʘʜʠʢʘʣʜʳ ʙʝʣʩʝʥʜʽʣʽʢ; ɸʊɹ ï ʘʥʪʠʪʦʪʳץʪʳʨסʳʰ ʙʝʣʩʝʥʜʽʣʽʢ; 
1-ʙʦʣʤʳʩʪʳץ ץᴇʨʩʝʪʢʽʰ; 2- ʬʦʩʬʦʨʤʝʥ ʞʽʪʽ ʫʳʪʪʘʥʫʳ 

 ʳʰ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʬʦʩʬʦʨʤʝʥ ʞʽʪʽ ʫʳʪʪʘʥʫ ʢʝʟʽʥʜʝסʪʳʨץʳ ʘʥʪʠʨʘʜʠʢʘʣʜʳ ʞᴅʥʝ ʘʥʪʠʪʦʪʳסʨʘʤʳʥʜʘײץ ʘʥפ

ʞʘʣʧʳ ʪʦʧʪʘ ʙʘץʳʣʘʫ ʪʦʧʪʘʤʘʩʳʥʘ ץʘʨʘסʘʥʜʘ 24,5%-סʘ ʞᴅʥʝ 27,9%-סʘ, çʪᴇʟʽʤʜʽè ʪʦʙʳʥʜʘ 20,1%-סʘ ʞᴅʥʝ 23%-סʘ 

ʩᴅʡʢʝʩ ʪᴇʤʝʥ, çʩʝʟʽʤʪʘʣè ʪʦʙʳʥʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʤᴅʥʽ ʩᴅʡʢʝʩ ʙʘץʳʣʘʫ ʪʦʧʪʘʤʘʩʳʥʳ59,8% ש ʞᴅʥʝ 55,8% 

 ʳ ʘʥʪʠʨʘʜʠʢʘʣʜʳ ʞᴅʥʝסʘʥʳʥʜʘץ ʣ ʞʘʥʫʘʨʣʘʨײʙʦʣʜʳ. ɹ שʘ ʪʝס-ʘ ʞᴅʥʝ 44,2%ס-ʛʝʡʽ 40%שʥʠ ʘʟʘʶ ʜʝסʨʘʜʳ, ʷײץ
ʘʥʪʠʪʦʪʳץʪʳʨסʳʰ ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽ çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ ʝש ʢʽʰʽ ʤᴅʥʛʝ ʠʝ ʙʦʣʜʳ, ʘʥʪʠʨʘʜʠʢʘʣʜʳ ʞᴅʥʝ 

ʘʥʪʠʪʦʪʳץʪʳʨסʳʰ ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽ ʩᴅʡʢʝʩ ʙʘץʳʣʘʫ ʪʦʙʳʥʳ50,1% ש ʞᴅʥʝ 42,1% ײץʨʘʜʳ. 
 ʳʣʘʫץʙʽʨʽʢʪʽʨʽʣʛʝʥ ʢᴇʨʩʝʪʢʽʰʽ ʞʘʣʧʳ ʪʦʧʪʘ ʙʘ שʡʝʩʽʥʽװʳʰ ʞסʪʳʨץʞᴅʥʝ ʘʥʪʠʪʦʪʳ שʳʥʳסʳʥ ʪʦʪʳץʳ ʘʩסʘʥʜʘפ

ʪʦʧʪʘʤʘʩʳʥʘ ץʘʨʘסʘʥʜʘ 4 ʝʩʝʜʝʥ ʘʨʪʳץ ʞʦסʘʨʳʣʘʜʳ. ʌʦʩʬʦʨסʘ çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ʙʘץʳʣʘʫ ʪʦʧʪʘʤʘʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʽʥʝ 

 .ʘʨʳ ʙʦʣʜʳסʛʝʡʽ 3,2 ʝʩʝʜʝʥ ʞʦשʜʝ שʘ, çʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 2,2 ʝʩʝʜʝʡ, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ ʦʥʳס-ʘʥʜʘ 48%סʘʨʘץ
ʉʘʨʳ ʬʦʩʬʦʨʜʳש ᴅʩʝʨʽʥʝʥ ץʘʥʥʳש ʘʥʪʠʦʢʩʠʜʘʥʪ ʞװʡʝʩʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʝװ שʣʢʝʥ ʪᴇʤʝʥʜʝʫʽ çᴇʪʝ ʩʝʟʽʤʪʘʣè 

ʪʦʙʳʥʜʘ ʦʨʳʥ ʘʣʜʳ, ʘʣ çʩʝʟʽʤʪʘʣè ʪʦʧʪʘ ʦʨʪʘ ʞʘסʜʘʡʜʘ ʙʦʣʜʳ ʜʘ, çʪᴇʟʽʤʜʽè ʪʦʙʳʥʜʘ ʘʫʳʪץʫʣʘʨ װʣʢʝʥ ʤᴅʥʛʝ ʠʝ 
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16 çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

 
 
ʙʦʣʤʘʜʳ. ʌʦʩʬʦʨʤʝʥ ʞʽʪʽ ʫʳʪʪʘʥʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʘʨʳ ʬʦʩʬʦʨʜʳ 10ʤʛ/ʢʛ ʜʝʥʝ ʤʘʩʩʘʩʳʥʘ ʝʥʛʽʟʛʝʥʥʝʥ ʢʝʡʽʥ 
ʞʘʥʫʘʨʣʘʨʜʘ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳסʳʥʳש ʞᴅʥʝ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʞװʡʝʩʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ᴇʟʛʝʨʽʩʪʝʨʽ ʙʦʡʳʥʰʘ ʞʽʪʽ 
ʫʳʪʪʘʥʫ ʬʦʩʬʦʨסʘ çʪᴇʟʽʤʜʽè ʪʦʧץʘ ץʘʨʘסʘʥʜʘ, çʩʝʟʽʤʪʘʣè, ᴅʩʽʨʝʩʝ çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘʨʜʘ ʘʫʳʨ ᴇʪʝʜʽ. 

ʉʦʥʳʤʝʥ, ץʘʥʜʘסʳ ʘʥʪʠʪʦʪʳץʪʳʨסʳʰ ʞװʡʝʩʽʥʽש ʜʝשʛʝʡʽ ʞʘʥʫʘʨʣʘʨʜʳש ʬʦʩʬʦʨסʘ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʪʽʢʝʣʝʡ 
ʙʘʡʣʘʥʳʩʪʳ. ʌʦʩʬʦʨסʘ çʪᴇʟʽʤʜʽè ʪʦʧʙʳʥʜʘסʳ ʞʘʥʫʘʨʣʘʨʜʘ ץʘʥʥʳש ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʪʽʢ ץʘʩʠʝʪʪʝʨʽ, ʣʠʧʠʜʪʝʨʜʽש 
ʘʩץʳʥ ʪʦʪʳסʫ ᴇʥʽʤʜʝʨʽ ʰʘʤʘʣʳ סʘʥʘ ᴇʩʩʝ, çʩʝʟʽʤʪʘʣè ʪʦʧʪʘ ʦʨʪʘסשʳ ʜʝשʛʝʡʜʝ, ʘʣ çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ ʞʦסʘʨʳ 
ʜʝשʛʝʡʜʝ ᴇʩʪʽ. ɸʣ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʞװʡʝʩʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʢʝʣʩʝʢ, ʬʦʩʬʦʨסʘ çʪᴇʟʽʤʜʽè ʞʘʥʫʘʨʣʘʨ ץʘʥʳʥʜʘ ʦʣʘʨ 
ʧʘʨʳץʪʳ ᴇʟʛʝʨʽʩʢʝ ײʰʳʨʘʤʘʜʳ, çʩʝʟʽʤʪʘʣè ʪʦʧʪʘ ʰʘʤʘʣʳ סʘʥʘ ᴇʟʛʝʨʜʽ, ʘʣ çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ ʢᴇʙʽʨʝʢ ʪᴇʤʝʥʜʝʜʽ. 
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ɸʡʛʫʣʴ ʀʙʨʘʛʠʤʦʚʘ, ʃʷʟʟʘʪ ʆʨʤʘʥʦʚʘ 

(ʐʳʤʢʝʥʪ, פʘʟʘץʩʪʘʥ) 
 

ɾɸʅʋɸʈʃɸʈɼʓפ רɸʅ ʕʈʀʊʈʆʎʀʊʊɽʈɯʅɼɽɻɯ ʃʀʇʀɼʊɽʈɼɯר ɸʉפʓʅ ʊʆʊʓפ ᴆʅɯʄɼɽʈɯʅɯר 
ʌʆʉʌʆʈנɸ ʉɽɿɯʄʊɸʃɼʓנʓʅɸ ɹɸʁʃɸʅʓʉʊʓ ɾɸנɼɸʁʓ 

 

ʆʨʛʘʥʠʟʤʥʽש ʬʦʩʬʦʨסʘ ʜʝʛʝʥ ʜʘʨʘʣʳץ ʩʝʟʽʤʪʘʣʜʳסʳ ᴅʨʪװʨʣʽ ʙʦʣʘʪʳʥʳ ʙʝʣʛʽʣʽ. ʌʦʩʬʦʨ ץʦʩʧʘʣʘʨʳʤʝʥ 
ʩװʣʜʝ ʫʳʪʪʘʥʫʳ ʞײʤʳʩʰʳʣʘʨʜʘ ᴅʨ ʪװʨʣʽ ʢʝʟʝשʜʝʨʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʤᴅʩʝʣʝʥ, ʢʝʡʙʽʨʝʫʣʝʨʽ ʙʽʨʜʝʥ ʘʫʳʨʘʜʳ, ʬʦʩʬʦʨ 
ᴇʥʜʽʨʽʩʽʥʽש ʢʝʡʙʽʨ ʞײʤʳʩʰʳʣʘʨʳʥʜʘ ʢᴅʩʽʧʪʽʢ ʘʫʨʫ 7-10 ʞʳʣʜʘʥ ʢʝʡʽʥ ʧʘʡʜʘ ʙʦʣʩʘ, ʢʝʡʙʽʨ ʞײʤʳʩץʘ ʦʨʥʘʣʘʩץʘʥ 
ʘʜʘʤʜʘʨ ʪʝʟ ʘʨʘʜʘ ʜʝʨʪʢʝ ײʰʳʨʘʡʜʳ, ʘʣ ʙʘʩץʘʣʘʨʳʥʜʘ 15-20 ʞʳʣʜʘʥ ʢʝʡʽʥ ʢʝʟʜʝʩʝʜʽ, ʢʝʡʙʽʨʝʫʣʝʨ ʢᴇʧʪʝʛʝʥ ʞʳʣʜʘʨ 

ʙʦʡʳ ʬʦʩʬʦʨ ᴇʥʜʽʨʽʩʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʩʝ ʜʝ ʘʫʳʨʤʘʡʜʳ [1]. ʆʣʘʨʜʘ ʙײʣ ʘʫʨʫʜʳש ʢᴇʨʽʥʽʩʪʝʨʽ 20-25 ʞʳʣʜʳץ ʝשʙʝʢ 
ʩʪʘʞʳʥʘ ץʘʨʘʤʘʡ ʢʝʟʜʝʩʧʝʡʜʽ. ɹײʣ ʬʦʩʬʦʨʤʝʥ ʢᴅʩʽʧʪʽʢ ʫʳʪʪʘʥʫ ʞײʤʳʩʰʳʣʘʨʜʳש ʬʦʩʬʦʨסʘ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʪʽʢʝʣʝʡ 

ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ [2,3,4]. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʘʜʘʤʥʳש ʬʦʩʬʦʨסʘ ʜʘʨʘʣʳץ ʩʝʟʽʤʪʘʣʜʳסʳʥ ʘʣʜʳʥ-ʘʣʘ 
ʘʥʳץʪʘʫ ʞʦʣʜʘʨʳ ʦʩʳ ʢװʥʛʝ ʜʝʡʽʥ ʙʝʣʛʽʩʽʟ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʆʥʳ ʘʥʳץʪʘʫ ʘʨץʳʣʳ ʬʦʩʬʦʨ ᴇʥʜʽʨʽʩʪʝʨʽʥʝ ʞײʤʳʩʰʳʣʘʨʜʳ 
ʪʘשʜʘʧ ʘʣʫʜʳ ʨʝʪʢʝ ʢʝʣʪʽʨʽʧ, ʢᴅʩʽʙʠ ʘʫʨʫʣʘʨʜʘʥ ʙʦʣʘʪʳʥ ʜʝʨʪʪʽʢ ʘʩץʳʥʫʣʘʨʜʘʥ ʘʣʜʳʥ-ʘʣʘ ʩʘץʪʘʥʜʳʨʫ 
ʤװʤʢʽʥʰʽʣʽʢʪʝʨʽ ʪʫʳʥʜʘʨ ʝʜʽ. 

ɾײʤʳʩʪʳש ʤʘץʩʘʪʳ: ʌʦʩʬʦʨסʘ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘʥʫʘʨʣʘʨʜʳש ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝ ʣʠʧʠʜʪʝʨʜiש 

ʘʩץʳʥ ʪʦʪʳץʪʘʨʳʥʳש (ʃɸʊ) ᴇʥʽʤʜʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʙʘסʘʣʘʫ. 
ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. ʅʘʫץʘʩʪʘʨʜʳץ שʘʥ ʵʨʠʪʨʦʮʠʪʪʝʨiʥʜʝʛi ʜʠʝʥʜʽ ץʦʩʧʘʣʘʨʜʳש (ɼפ), ʣʠʧʠʜʪʝʨʜiש ʛʠʜʨʦʘʩץʳʥ 

ʪʦʪʳץʪʘʨʳʥʳש (ʃɻɸʊ), ʪʠʦʙʘʨʙʠʪʫʨʘʪ ץʳʰץʳʣʳʤʝʥ ᴅʨʝʢʝʪʪʝʩʝʪiʥ ᴇʥʽʤʜʝʨʽ (ʊɹʂ-ᴄᴆ) ɻʘʚʨʠʣʦʚ ɺ.ɺ., ʄʠʰʢʦʨʫʜʥʘʷ 

ʄ.ʀ., ʄʠʨʦʥʯʠʢ ɺ.ɺ. [5], ɸʨʫʪʶʥʷʥ ɸ.ɺ., ɸʥʜʨʝʝʚʘ ʃ.ʀ., [6,7] ᴅʜiʩʪʝʨʽʤʝʥ ʘʥʳץʪʘʣʜʳ. 
ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. ʍʝʤʠʣʶʤʠʥʝʩʮʝʥʪʽʢ ᴅʜʽʩʧʝʥ ʘʣʳʥסʘʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʩʘʫ ʞʘʥʫʘʨʣʘʨʜʳץ שʘʥʳʥʳש 

ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳסʫ ʤᴇʣʰʝʨʽʥ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷʣʳץ ᴅʜʽʩʧʝʥ ʘʥʳץʪʘסʘʥʜʘ ʪʦʣʳץ 
ʜᴅʣʝʣʜʝʤʝ ʪʘʧʪʳ. 

 ʳ ʞᴅʥʝ ʪʠʦʙʘʨʙʠʪʫʨʘʪסʳʥ ʪʦʪʳץʛʠʜʨʦʘʩ שʦʩʧʘʣʘʨ ʤʝʥ ʣʠʧʠʜʪʝʨʜʽץ ʘʥ ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʜʠʝʥʜʽפ
 ʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʫʽסʘ ʩʝʟʽʤʪʘʣʜʳסʬʦʩʬʦʨ שʞʘʥʫʘʨʣʘʨʜʳ שʛʝʡʣʝʨʽʥʽשʳʣʳʤʝʥ ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ᴇʥʽʤʜʝʨ ʜʝץʳʰץ
ʪʽʢʝʣʝʡ ᴇʣʰʝʤʜʝʩʪʽʢ ץʘʪʳʥʘʩʪʘ, ʷסʥʠ çʩʝʟʽʤʪʘʣè, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʞᴅʥʝ çʪᴇʟʽʤʜʽè ʪʦʧʪʘʨʜʳש ʘʨʘʩʳʥʜʘ ʪʽʢʝʣʝʡ 
ʙʘʡʣʘʥʳʩ ʦʨʳʥ ʘʣʜʳ (r1=+0,63; r2=+0,53; r3=+0,60). ɹײʜʘʥ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳסʳʥʳש ᴇʟʛʝʨʫʽ ʞʘʥʫʘʨʣʘʨʜʳש 
ʬʦʩʬʦʨסʘ ʪײʨʘץʪʳʣʳסʳʥʘ ʥʝʤʝʩʝ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ ʙʝʣʛʽʣʽ ʩʝʙʝʧ ʰʘʨʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ 
ʪʘʙʳʣʘʜʳ. ʌʦʩʬʦʨסʘ çʪᴇʟʽʤʜʽè ʥʝʤʝʩʝ ʩʝʟʽʤʪʘʣ ʪʦʧʪʘʨʳʥʳש ʞʘʥʫʘʨʣʘʨ ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳץ 
ᴇʥʽʤʜʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 1-ʰʽ ʢʝʩʪʝʜʝ ʞᴅʥʝ 1-ʰʽ ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

1-ʢʝʩʪʝ ï ɾʘʥʫʘʨʣʘʨʜʳץ שʘʥ ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳץ ᴇʥʽʤʜʝʨʽʥʽש ʬʦʩʬʦʨסʘ 
ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘסʜʘʡʳ 

 
ʂᴇʨʩʝʪʢʽʰʪʝʨ 

ʊʦʧʪʘʨ 

ɾʘʣʧʳ n-100 ʪᴇʟʽʤʜʽ (n=74) ʉʝʟʽʤʪʘʣ (n=18)  ᴇʪʝ ʩʝʟʽʤʪʘʣ (n=8) 

ɼפ 
(ʦʪʙ/10

6
 ʞʘʩʫʰʘ)  

1 
2 

15,3°0,32 

15,7°0,70 

13,1°0,18* 

12,1°0,60 

17,6°0,26* 

20,1°1,10**  

30,1°0,36* 

39,6°1,70**  

 ʃɻɸʊ 
(ʦʪʙ/10

6
 ʞʘʩʫʰʘ)  

1 
2 

5,9°0,22 

6,2°0,37 

5,1°0,22 

4,8°0,21 

6,9°0,30* 

8,1°0,40** 

11,7°0,59* 

15,4°0,77** 

ʊɹʂ-ᴄᴆ (ʤʢʤʦʣʴ/ʤʛ) 1 
2 

5,2°0,21 

5,5°0,33 

4,6°0,12 

4,5°0,20 

5,9°0,18* 

6,8°0,27**  

9,3°0,36* 

11,9°0,60**  

* ʨ<0,05- ʞʘʣʧʳ ʪʦʧʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘסʳ ʥʘץʪʳ ʢᴇʨʩʝʪʢʽʰ; 
ɼפïʜʠʝʥʜʽ ץʦʩʧʘʣʘʨ; ʃɻɸʊïʣʠʧʠʜʪʝʨʜʽש ʛʠʜʨʦʘʩץʳʥ ʪʦʪʳסʳ; ʊɹʂ-ᴄᴆ- ʪʠʦʙʘʨʙʠʪʫʨʘʪ ץʳʰץʳʣʳʤʝʥ- 
ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ᴇʥʽʤ; 1-ʙʦʣʤʳʩʪʳץ ץᴇʨʩʝʪʢʽʰ; 
2- ʬʦʩʬʦʨʤʝʥ ᴅʩʝʨ ʝʪʢʝʥʥʝʥ ʢʝʡʽʥʛʽ ʢᴇʨʩʝʪʢʽʰ 



çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

17  
 

ʌʦʩʬʦʨסʘ çʪᴇʟʽʤʜʽè ʥʝʤʝʩʝ ʩʝʟʽʤʪʘʣ ʪʦʧʪʘʨʳʥʳש ʞʘʥʫʘʨʣʘʨ ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳץ 
ᴇʥʽʤʜʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 1-ʰʽ ʢʝʩʪʝʜʝ ʞᴅʥʝ 1-ʰʽ ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

çʊᴇʟʽʤʜʽè ʪʦʧʪʘ ʜʠʝʥʜʽ ץʦʩʧʘʣʘʨ ʢᴇʨʩʝʪʢʽʰʽ ʞʘʣʧʳ ʪʦʧץʘ ץʘʨʘסʘʜʘ 14,4%-סʘ ʢʝʤʽʩʝ, çʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 15,0%-
 שʘʨʳ ʙʦʣʜʳ (1-ʢʝʩʪʝ, 1-ʩʫʨʝʪ). ʌʦʩʬʦʨʤʝʥ ᴅʩʝʨ ʝʪʢʝʥʥʝʥ ʩʦסʞʦ ץʘʥʘ ᴇʩʪʽ, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 2,0 ʝʩʝʛʝ ʞʫʳס ʘס
ʞʘʣʧʳ ʪʦʧʪʘ ʙʦʣʤʳʩʪʳץ ʢᴇʨʩʝʪʢʽʰʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʧʘʨʳץʪʳ ᴇʟʛʝʨʤʝʜʽ, çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ᴇʟʛʝʨʽʩʩʽʟ ʙʦʣʩʘ, 
çʩʝʟʽʤʪʘʣè, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘʨʜʘ 14,3%-סʘ, 31,6%-סʘ ʩᴅʡʢʝʩ ʞʦסʘʨʳʣʘʜʳ. 

ʃʠʧʠʜʪʝʨʜʽש ʛʠʜʨʦʘʩץʳʥ ʪʦʪʳסʳ çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ʞʘʣʧʳ ʪʦʧץʘ ץʘʨʘסʘʥʜʘ ʧʘʨʳץʪʳ ᴇʟʛʝʨʤʝʜʽ çʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 
 ʞʘʣʧʳ ʪʦʧʪʘ שʘʨʳ ʙʦʣʜʳ (1-ʢʝʩʪʝ). ʌʦʩʬʦʨʤʝʥ ᴅʩʝʨ ʝʪʢʝʥʥʝʥ ʩʦסʘ ᴇʩʪʽ, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 1,9 ʝʩʝʜʝʡ ʞʦס-16,9%
ʞᴅʥʝ çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ʙʦʣʤʳʩʪʳץ ʢᴇʨʩʝʪʢʽʰʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʟʛʝʨʤʝʜʽ, çʩʝʟʽʤʪʘʣè, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘʨʜʘ 
 .ʘʨʳʣʘʜʳסʘ ʩᴅʡʢʝʩ ʞʦס-ʘ, 31,6%ס-17,4%

 
ɼפ- ʜʠʝʥʜʽ ץʦʩʧʘʣʘʨ; ʃɻɸʊ ï ʣʠʧʠʜʪʝʨʜʽש ʛʠʜʨʦʘʩץʳʥ ʪʦʪʳסʳ; ʊɹʂ- ᴄᴆ- ʪʠʦʙʘʨʙʠʪʫʨʘʪ ץʳʰץʳʣʳʤʝʥ 

ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ᴇʥʽʤ; ɾʪ- ʞʘʣʧʳ ʪʦʧ, ʊʪ- ʪᴇʟʽʤʜʽ ʪʦʧ, ʉʪ- ʩʝʟʽʤʪʘʣ ʪʦʧ, ᴆʩʪ- ᴇʪʝ ʩʝʟʽʤʪʘʣ ʪʦʧ; 
 

1 ʩʫʨʝʪ ï פʘʥ ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳץ ᴇʥʽʤʜʝʨʽʥʽש ʬʦʩʬʦʨסʘ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ 
ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʫʽ 

ʆʩʳʥʜʘʡ ᴇʟʛʝʨʽʩʪʝʨ ʩʦסשʳ ᴇʥʽʤʜʝʨʽʥʽש ʙʽʨʽ ʪʠʦʙʘʨʙʠʪʫʨʘʪ ץʳʰץʳʣʳʤʝʥ ï ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ᴇʥʽʤʜʝʨʜʽ 
ʘʥʳץʪʘסʘʥʜʘ ʜʘ ʦʨʳʥ ʘʣʜʳ. ʌʦʩʬʦʨסʘ çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ʞʘʣʧʳ ʪʦʧץʘ ץʘʨʘסʘʥʜʘ ᴇʟʛʝʨʽʩʩʽʟ ʙʦʣʩʘ, çʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 
 ,ʞʘʣʧʳ ʪʦʧʪʘ שʘʨʳ ʙʦʣʜʳ. ʌʦʩʬʦʨʤʝʥ ᴅʩʝʨ ʝʪʢʝʥʥʝʥ ʩʦסʞʦ ץʘʥʘ ᴇʩʪʽ, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 1,8 ʝʩʝʛʝ ʞʫʳס ʘס-13,5%
çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ʙʦʣʤʳʩʪʳץ ʢᴇʨʩʝʪʢʽʰʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʟʛʝʨʤʝʜʽ, çʩʝʟʽʤʪʘʣè, çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘʨʜʘ 15%-סʘ, 
 .ʘʨʳʣʘʜʳסʘ ʩᴅʡʢʝʩ ʞʦס-27,9%

ʉʦʥʳʤʝʥ, ʞʘʥʫʘʨʣʘʨʜʳש ʬʦʩʬʦʨסʘ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ץʘʥ ʵʨʠʪʨʦʮʠʪʪʝʨʽʥʜʝʛʽ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ 
ʪʦʪʳסʳʥʳש ᴇʥʽʤʜʝʨʽ ʢᴇʙʝʡʜʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʝש ʢᴇʧ ʘʨʪʫʳ çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʪʘ ʙʘʡץʘʣʜʳ. 

ʅʝʛʽʟʽʥʝʥ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳץ ᴇʥʽʤʜʝʨʽʥʽש ʜʝשʛʝʡʽ ʦʨʛʘʥʠʟʤʜʝ ʙʦʣʘʪʳʥ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ʞװʡʝʩʽʥʽש 

ʜʝשʛʝʡʽʥʝ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ [7]. 
ʌʦʩʬʦʨסʘ çʪᴇʟʽʤʜʽè ʪʦʧʪʘ ʬʦʩʬʦʨʤʝʥ ᴅʩʝʨ ʝʪʢʝʥʥʝʥ ʢʝʡʽʥ ʧʨʦʦʢʩʠʜʘʥʪ ʞװʡʝʩʽʥʽש ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽ 

ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʤʝʜʽ. ʌʦʩʬʦʨסʘ ʪᴇʟʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰ 47,7% ʞʦסʘʨʳ ʙʦʣʜʳ. ʌʦʩʬʦʨסʘ çʩʝʟʽʤʪʘʣè ʪʦʧʪʘ 
ʧʨʦʦʢʩʠʜʘʥʪ ʞװʡʝʩʽʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽ ʰʘʤʘʣʳ (15%- 30,2%-סʘ), çᴇʪʝ ʩʝʟʽʤʪʘʣè ʪʦʧʘ 2,8 ʝʩʝ ץʘʪʪʳ ʢᴇʪʝʨʽʣʜʽ. 
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ʇʘʚʣʦ ʇʘʥʪʝʣʝʻʚ, ɺʽʪʘʣʽʡ ʐʝʡʢʦ 
(ʉʝʚʝʨʦʜʦʥʝʮʴʢ, ʂʠʾʚ, ʋʢʨʘʾʥʘ) 

 
ɯʄʋʅʅʀʁ ʉʊɸʊʋʉ ʆʈɻɸʅɯɿʄʋ ʃʖɼɽʁ ɿ ʂʆʈʆʊʂʆɿʆʈɯʉʊʖ ɺɯɼ -3 ɼʆ -6 ɼɯʆʇʊʈɯʁ 

 
ɺʨʘʭʦʚʫʶʯʠ ʥʘʷʚʥʽʩʪʴ ʨʝʪʠʥʦ-ʝʧʽʬʽʟʘʨʥʦ-ʛʽʧʦʪʘʣʘʤʽʯʥʠʭ ʽ ʧʨʷʤʠʭ ʨʝʪʠʥʦ-ʛʽʧʦʬʽʟʘʨʥʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ, 

ʦʙʰʠʨʥʽʩʪʴ ʟʚ'ʷʟʢʽʚ ʥʝʦʢʦʨʪʝʢʩʫ ʟ ʥʝʡʨʦʩʪʨʫʢʪʫʨʘʤʠ ʟʦʨʦʚʦʾ ʩʝʥʩʦʨʥʦʾ ʩʠʩʪʝʤʠ (ɿʉʉ), ʘ ʪʘʢʦʞ ʩʧʨʷʞʝʥʝ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝʨʚʦʚʦʾ ʪʘ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤ ʥʘ ʚʩʽʭ ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥʷʭ ʨʝʛʫʣʷʮʽʾ ʦʨʛʘʥʽʟʤʫ, 
ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʩʫʯʘʩʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ʩʣʽʜ ʚʚʘʞʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟ'ʷʩʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 
ʚʟʘʻʤʦʟʚ'ʷʟʦʢʫ ʤʽʞ ʩʪʘʥʦʤ ʟʦʨʦʚʦʾ ʩʝʥʩʦʨʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ɺʽʜʦʤʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 
ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʟʙʫʜʞʝʥʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʎʅʉ), ʱʦ ʪʠʤ ʩʘʤʠʤ ʧʽʜʪʚʝʨʜʞʫʻ 
ʚʧʣʠʚ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʥʘ ʽʤʫʥʥʫ. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʧʝʨʝʙʫʜʦʚʠ ʚ ʜʽʷʣʴʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʩʪʨʫʢʪʫʨ ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʢʪʠʚʥʠʤ 
ʧʨʦʮʝʩʘʤ ʚ ʧʝʨʠʬʝʨʠʯʥʠʭ ʦʨʛʘʥʘʭ ʽʤʫʥʽʪʝʪʫ ʪʘ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥʘʭ (ɯʂʂ) [1, 2, 3]. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʣʶʜʝʡ ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ 
ʥʘʙʫʪʫ ʢʦʨʦʪʢʦʟʦʨʽʩʪʴ ʚʽʜ -3 ʜʦ -6 ʜʽʦʧʪʨʽʡ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʙʘʟʽ ʧʨʠʚʘʪʥʦʾ ʦʬʪʘʣʴʤʦʣʦʛʽʯʥʦʾ ʢʣʽʥʽʢʠ "Corvis" ʤ. ʉʝʚʝʨʦʜʦʥʝʮʴʢʘ, 
ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʙʘʟʽ ʚʽʜʜʽʣʝʥʥʷ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʾ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʜʠʪʷʯʦʾ 
ʦʙʣʘʩʥʦʾ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ ʤ. ʉʝʚʝʨʦʜʦʥʝʮʴʢ (ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʽ). 

ɼʽʘʛʥʦʟ ʢʦʨʦʪʢʦʟʦʨʽʩʪʴ ʚʩʪʘʥʦʚʣʶʚʘʚ ʣʽʢʘʨ-ʦʬʪʘʣʴʤʦʣʦʛ. ʉʪʘʥ ʩʠʩʪʝʤʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʪʘʢʽ 
ʧʦʢʘʟʥʠʢʠ: ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ, ʥʝʡʪʨʦʬʽʣʽʚ, ʤʦʥʦʮʠʪʽʚ, ʣʽʤʬʦʮʠʪʽʚ; ʚʠʟʥʘʯʘʣʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʊ-
ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʚʩʽʭ ʾʭ ʩʫʙʧʦʧʫʣʷʮʽʡ (ʊ-ʭʝʣʧʝʨʠ/ʽʥʜʫʢʪʦʨʠ, ʊ-ʩʫʧʨʝʩʦʨʠ/ʮʠʪʦʪʦʢʩʠʯʥʽ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢʠ 
ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʪʽʣ, ʢʦʥʮʝʥʪʨʘʮʽʷ Ig M, A, G ʚ ʩʠʨʦʚʘʪʮʽ ʧʝʨʠʬʝʨʽʡʥʽ ʢʨʦʚʽ [4, 5, 6]. 

ɹʫʣʦ ʦʙʩʪʝʞʝʥʦ 140 ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ ʚʽʜ 24 ʜʦ 35 ʨʦʢʽʚ. 
ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʩʠʩʪʝʤʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. 
ʊʘʙʣʠʮʷ 1. ɸʙʩʦʣʶʪʥʽ ʽ ʚʽʜʥʦʩʥʽ ʧʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʽʤʫʥʽʪʝʪʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʟ 

ʥʘʙʫʪʦʶ ʢʦʨʦʪʢʦʟʦʨʽʩʪʶ (ʚʽʜ -3 ʜʦ -6 ʜʽʦʧʪʨʽʡ) 

ʇʦʢʘʟʥʠʢʠ ʇʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʽ 
ʣʶʜʠ (n=70) MÑm 

ʂʦʨʦʪʢʦʟʦʨʽ 
ʦʩʦʙʠ (n=70) 
MÑm 

P 

ʃʝʡʢʦʮʠʪʠ, ɻ/ʣ 6,70Ñ0,12 6,10Ñ0,18 >0,05 

ʅʝʡʪʨʦʬʽʣʠ, ɻ/ʣ 4,10Ñ0,03 3,50Ñ0,14 <0,05 

ʅʝʡʪʨʦʬʽʣʠ, % 62,00Ñ0,09 55,00Ñ0,11 <0,05 

ʃʽʤʬʦʮʠʪʠ, ɻ/ʣ 2,20Ñ0,01 1,90Ñ0,64 >0,05 

ʃʽʤʬʦʮʠʪʠ, % 32,80Ñ0,07 31,40Ñ0,08 >0,05 

ʄʦʥʦʮʠʪʠ, ɻ/ʣ 0,36Ñ0,05 0,22Ñ0,01 <0,05 

ʄʦʥʦʮʠʪʠ, % 5,40Ñ0,04 4,35Ñ0,04 <0,001 

CD3+-ʣʽʤʬʦʮʠʪʠ, ɻ/ʣ 1,81Ñ0,04 1,00Ñ0,03 <0,001 

CD3+-ʣʽʤʬʦʮʠʪʠ, % 82,27Ñ0,36 50,00Ñ0,25 <0,001 

CD4+-ʣʽʤʬʦʮʠʪʠ, ɻ/ʣ 0,86Ñ0,04 0,37Ñ0,14 <0,001 

CD4+-ʣʽʤʬʦʮʠʪʠ, % 47,51Ñ0,14 38,00Ñ0,12 <0,001 

CD8+-ʣʽʤʬʦʮʠʪʠ, ɻ/ʣ 0,32Ñ0,02 0,21Ñ0,05 <0,001 

CD8+-ʣʽʤʬʦʮʠʪʠ, % 17,68Ñ0,07 23,00Ñ0,09 <0,001 

ʇʨʠʨʦʜʥʽ ʢʽʣʝʨʠ, ɻ/ʣ 0,63Ñ0,02 0,33Ñ0,18 <0,05 

ʇʨʠʨʦʜʥʽ ʢʽʣʝʨʠ, % 14,90Ñ0,15 6,10Ñ0,05 <0,04 

CD9+-ʣʽʤʬʦʮʠʪʠ, ɻ/ʣ 0,36Ñ0,02 0,34Ñ0,05 >0,05 

Ig M + Ig G + Ig A, ʛ/ʣ 18,19Ñ1,25 18,1Ñ1,22 >0,05 

Ig M, ʛ/ʣ 1,24Ñ0,15 1,1Ñ0,04 >0,05 

Ig G, ʛ/ʣ 15,10Ñ0,8 16,00Ñ0,03 >0,05 

Ig A, ʛ/ʣ 1,85Ñ0,2 1,65Ñ0,1 >0,05 

ʇʨʠʤʽʪʢʘ. ʈ ʨʦʟʨʘʭʦʚʘʥʦ ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ. 
ʋ ʦʩʽʙ ʟ ʢʦʨʦʪʢʦʟʦʨʽʩʪʶ ʟʥʠʞʝʥʘ ʘʙʩʦʣʶʪʥʘ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʥʘ ʟʘ ʨʘʭʫʥʦʢ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʪʘ 

ʤʦʥʦʮʠʪʽʚ. ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʤʦʥʦʮʠʪʽʚ ʪʘʢʦʞ ʟʥʠʞʝʥʥʘ. ɿʥʘʯʥʦ (ʨ<0,05) ʟʥʠʞʝʥʘ ʘʙʩʦʣʶʪʥʘ ʪʘ 
ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʢʽʣʝʨʽʚ, ʷʢʽ ʟʥʠʱʫʶʪʴ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʽ ʢʣʽʪʠʥʠ (ʪʘʙʣ. 1). 

ɺʠʚʯʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʩʠʩʪʝʤʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʟʘʩʚʽʜʯʫʶʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʷʢ 
ʚʽʜʥʦʩʥʦʾ ʪʘʢ ʽ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ ʦʨʛʘʥʽʟʤʫ ʦʩʽʙ ʟ ʢʦʨʦʪʢʦʟʦʨʽʩʪʶ ʥʘʙʫʪʦʾ ʬʦʨʤʠ ʢʣʽʪʠʥ 
ʣʽʤʬʦʾʜʥʦʛʦ ʨʷʜʫ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ CD19+-ʣʽʤʬʦʮʠʪʽʚ (ɺ-ʣʽʤʬʦʮʠʪʠ) ʪʘ Ig M ʽ Ig A, ʷʢʽ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʫʤʦʨʘʣʴʥʠʡ ʟʘʭʠʩʪ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ (ʪʘʙʣ. 1). 

ʋ ʣʶʜʝʡ ʟ ʥʘʙʫʪʦʶ ʢʦʨʦʪʢʦʟʦʨʽʩʪʶ ʚʩʪʘʥʦʚʣʝʥʠʡ ʛʣʠʙʦʢʠʡ ʜʝʬʽʮʠʪ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ 
ʚʩʽʭ ʡʦʛʦ ʩʫʙʧʦʧʫʣʷʮʽʡ ï ʊ-ʭʝʣʧʝʨʽʚ/ʽʥʜʫʢʪʦʨʽʚ ʽ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ-ʩʫʧʨʝʩʦʨʽʚ; ʧʨʠʨʦʜʥʽʭ ʢʽʣʣʝʨʽʚ. 

ɺ ʦʩʽʙ ʟ ʢʦʨʦʪʢʦʟʦʨʽʩʪʶ ʩʫʪʪʻʚʽ ʧʦʨʫʰʝʥʥʷ ʚʠʷʚʣʝʥʽ ʟ ʙʦʢʫ ʧʨʦʚʽʜʥʦʾ ʣʘʥʢʠ ʩʠʩʪʝʤʥʦʛʦ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, 
ʘ ʩʘʤʝ ʩʝʨʝʜ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʾʭ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʩʫʙʧʦʧʫʣʷʮʽʡ. ɺ ʛʫʤʦʨʘʣʴʥʽʡ ʣʘʥʮʽ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʠʞʝʥʥʷ 
ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ Ig M ʽ Ig A. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʘʙʩʦʣʶʪʥʠʭ ʪʘ ʚʽʜʥʦʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 
ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʧʨʦʪʠʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝʡʪʨʦʬʽʣʘʤʠ ʪʘ ʤʦʥʦʮʠʪʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʦʩʽʙ ʟ ʥʘʙʫʪʦʶ ʢʦʨʦʪʢʦʟʦʨʽʩʪʶ, ʚʽʜ -3 ʜʦ -6 ʜʽʦʧʪʨʽʡ, ʩʫʪʪʻʚʽ ʧʦʨʫʰʝʥʥʷ ʚʠʷʚʣʝʥʽ ʟ ʙʦʢʫ 
ʧʨʦʚʽʜʥʦʾ ʣʘʥʢʠ ʩʠʩʪʝʤʥʦʛʦ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʘ ʩʘʤʝ ʩʝʨʝʜ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʾʭ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʩʫʙʧʦʧʫʣʷʮʽʡ. 
ʄʝʥʰ ʚʠʨʘʞʝʥʽ ʧʦʨʫʰʝʥʥʷ ʚʠʷʚʣʝʥʽ ʚ ʛʫʤʦʨʘʣʴʥʽʡ ʣʘʥʮʽ ʩʠʩʪʝʤʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʘ ʩʘʤʝ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 
ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ Ig M ʽ Ig A ʚ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ. ʉʪʦʩʦʚʥʦ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʣʘʥʢʠ ʩʠʩʪʝʤʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, 
ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝʡʪʨʦʬʽʣʴʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ ʪʘ ʤʦʥʦʮʠʪʘʤʠ, ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʚʠʨʘʞʝʥʝ ʟʤʝʥʰʝʥʥʷ ʷʢ 
ʚʽʜʥʦʩʥʠʭ ʪʘʢ ʽ ʘʙʩʦʣʶʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʢʘʟʘʥʠʭ ʢʣʽʪʠʥ. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ʜʦʢʪʦʨ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʽ ʬʽʟʽʦʣʦʛʽʾ ʣʶʜʠʥʠ, ɯʥʩʪʠʪʫʪʫ ʣʶʜʠʥʠ ʂʠʾʚʩʴʢʦʛʦ 
ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ ʐʝʡʢʦ ɺʽʪʘʣʽʡ ɯʣʣʽʯ. 

 
 

ɸʣʠʤʘʨʜʦʥ ʈʘʭʤʘʪʫʣʣʘʝʚ, ɹʦʙʠʨ ʍʘʤʠʜʦʚ, 
ɸʟʠʟʘ ʊʫʨʘʝʚʘ (ʂʘʨʰʠ, ʋʟʙʝʢʠʩʪʘʥ) 

ɻʫʣʯʝ״ʨʘ ʅʘʙʠʝʚʘ 
(ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ) 

 
ʉʀʉʊɽʄɸʊʀʂɸ ɼʆɾɼɽɺʓʍ ʏɽʈɺɽʁ ɺ ʋɿɹɽʂʀʉʊɸʅɸ 

 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 
ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʣʶʜʝʡ. ʀʟʫʯʝʥʠʝʤ 
ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʠ ʠʟʳʩʢʘʥʠʝʤ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʝʝ ʧʣʦʜʦʨʦʜʠʷ ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ ʥʘʫʢʠ. ʇʦʯʚʘ ï ʩʣʦʞʥʦʝ 
ʧʨʠʨʦʜʥʦʝ ʪʝʣʦ, ʘ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʣʠʪʝʣʴʥʳʡ ʠ ʪʨʫʜʥʳʡ ʧʨʦʮʝʩʩ. ʇʣʦʜʦʨʦʜʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʠʣʠʝʤ 
ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʠʭ ʜʦʩʪʫʧʥʦʩʪʴʶ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʚʦʜʥʳʤ ʠ ʚʦʟʜʫʰʥʳʤ ʨʝʞʠʤʘʤʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤʠ 
ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ. ʆʙʨʘʟʦʚʘʥʠʝ ʵʪʠʭ ʚʘʞʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʦʯʚʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʟʫʯʝʥʠʝ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ [2, c. 80; 4, c. 19; 
11, c. 92; 12, c. 78]. 

ʆ ʧʦʣʝʟʥʦʤ ʟʥʘʯʝʥʠʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʧʦʯʚʝ ʠʟʚʝʩʪʥʦ ʜʘʚʥʦ. ɺ ʢʥʠʛʝ ʏ.ɼʘʨʚʠʥʘ ʥʘʭʦʜʠʤ ʩʣʝʜʫʶʱʠʝ 
ʩʣʦʚʘ: çʇʣʫʛ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʜʨʝʚʥʝʡʰʠʭ ʠ ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʟʦʙʨʝʪʝʥʠʡ ʯʝʣʦʚʝʢʘ; ʥʦ ʝʱʸ 
ʟʘʜʦʣʛʦ ʜʦ ʝʛʦ ʠʟʦʙʨʝʪʝʥʠʷ ʧʦʯʚʘ ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʯʝʨʚʷʤʠ ʠ ʚʩʝʛʜʘ ʙʫʜʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʠʤʠè [6, ʩ. 
132]. ɺʝʩʴʤʘ ʩʦʤʥʠʪʝʣʴʥʦ, ʯʪʦʙʳ ʥʘʰʣʠʩʴ ʝʱʸ ʜʨʫʛʠʝ ʞʠʚʦʪʥʳʝ, ʢʦʪʦʨʳʝ ʚ ʠʩʪʦʨʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʟʘʥʷʣʠ ʙʳ ʩʪʦʣʴ 
ʚʠʜʥʦʝ ʤʝʩʪʦ. 

ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʯʚʳ ʠʤʝʶʪ ʢʦʧʨʦʣʠʪʳ-ʚʳʜʝʣʝʥʠʷ ʢʠʰʝʯʥʠʢʘ ʯʝʨʚʝʡ. ɺ ʥʠʭ ʦʙʠʣʴʥʦ 
ʨʘʟʚʠʚʘʶʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ, ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʯʚʝʥʥʳʡ ʛʫʤʫʩ. 

ʆʪʜʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʜʦʞʜʝʚʳʭ ʯʝʨʚʷʭ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠʤʝʶʪʩʷ ʚ ʨʘʙʦʪʘʭ ʫʯʸʥʥʳʭ ʉʅɻ ʠ ʚ ʤʠʨa [1, c. 42; 
3, c. 38; 5, c. 43; 8, c. 69]. ʉʠʩʪʝʤʘʪʠʢʘ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʋʟʙʝʢʠʩʪʘʥʘ ʠʟʚʝʩʪʥʦ ʠʟ ʩʙʦʨʦʚ ɸ.ʇ. ʌʝʜʯʝʥʢʦ, 
ʦʙʨʘʙʦʪʘʥʥʳʭ ɺ.ʄʠʭʘʝʣʴʩʝʥʦʤ [13]. ʉʚʝʜʝʥʠʷ ʧʦ ʄʠʭʘʝʣʴʩʝʥʦʤ ʚ ʊʘʰʢʝʥʪʩʢʦʤ ʨʝʛʠʦʥʝ ʦʙʠʪʘʝʪ Allolobophora 
taschkentensis Michaelsen, ʚ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʦʡ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʢʨʫʧʥʳʡ Helodrilus jassyensis (ʜʘʥʥʦʤ-
Aporectodea jassyensis), ʠʟʚʝʩʪʥʦ ʠʟ ʜʦʣʠʥʳ ʇʩʢʝʤʘ. ʆʯʝʚʠʜʥʦ ʚ ʢʫʣʴʪʫʨʥʦʧʦʣʠʚʥʳʭ ʧʦʯʚʘʭ, ʦʧʠʩʘʥ Allolobophora 
fedtscenkoi Michaelsen. ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʉʘʤʘʨʢʘʥʜʘ ʦʙʥʘʨʫʞʝʥʳ Helodrilus roseus Savigny (ʜʘʥʥʦʤïAporectodea 
roseus), Helodrilus foetidus Savigny (ʜʘʥʥʦʤ- Eisenia. fetida) ʠ Helodrilus fedtschenkoi Michaelsen (ʜʘʥʥʦʤ ï 
Allolobophora fedtschenkoi). 

ʊʘʢʦʚʦ, ʚʢʨʘʪʮʝ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʩʪʦʷʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʚʝʩʪʥʦʛʦ ʧʦʯʚʦʚʝʜʘ ʅ.ɸ.ɼʠʤʦ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʧʦʯʚʘʭ ʋʟʙʝʢʠʩʪʘʥʝ [7]. 

ɺʦ ʚʩʝʤʫ ʤʠʨe ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 1500 ʚʠʜʦʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ, ʚ ʋʟʙʝʢʠʩʪʘʥʝ ï 21. ʇʦʯʪʠ ʧʦʣʦʚʠʥʘ ʚʠʜʦʚ, 
ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʩʯʠʪʘʝʪʩʷ ʵʥʜʝʤʠʢʘʤʠ. ʆʙʠʣʠʝ ʚʠʜʦʚ ï ʈʝʩʧʫʙʣʠʢʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʙʳʪ 
ʩʚʷʟʘʥʦ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ [9, 10]. 

ʊ.ʉ. ʇʝʨʝʣʴ ʠ ɸ.ʖ.ʈʘʭʤʘʪʫʣʣʘʝʚ ʧʨʠʚʝʜʝʥ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʦʚʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ ʦʧʨʝʜʝʣʠʪʝʣʴ 
6 ʨʦʜ, 1 ʧʦʜʨʦʜʦʚ lumbricidae ʠ ʚʧʝʨʚʳʝ ʩʦʩʪʘʚʣʝʥʥʳʡ ʧʦʣʥʳʡ, ʩʦʜʝʨʞʘʱʠʡ 21 ʚʠʜʦʚ ʦʧʨʝʜʝʣʠʪʝʣʴ ʚʠʜʦʚ 

ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʋʟʙʝʢʠʩʪʘʥʘ [9, 10]. 
ʆʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. 
ʈʦʜ Allolobophora Eisen, 1874 emend. Perel, 1976 

ʇʦʜʨʦʜ Svetlovia 

 
Allolobophora (S.) taschkentensis Michaelsen, 1900 
A.(S.) kaznakovi (Michaelsen, 1910) 
A.(S.) ferganae (Malevic, 1949) 
A.(S.) arnoldiana (Perel, 1971) 
A.(S.) chlorocephala Perel, 1977 
A.(S.) microtheca Perel, 1977 
A.(S.) graciosa Perel, 1977 
A.(S.) umbrophila Perel, 1977 
A.(S.) ophimorpha Perel, 1977 
A.(S.) stenosoma Perel, 1977 
 

ʈʦʜ Aporrectodea Orley, 1885 

 
Aporrektodea roseus (Savigny, 1826) 
A. caliginosa caliginosa (Savigny, 1826) 
A.(C.) trapezoides (Dugesi, 1828) 



20 çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

 
 

A.jassyensis (Michaelsen, 1891) 
 

ʈʦʜ Eisenia Malm, 1877 emend. Michaelsen, 1990, emend. Perel, 1974 
 
E. fetida (Savigny, 1896) 
E. nordenskioldi (Eisen, 1879) 
 

ʈʦʜ Eisenilla Michaelsen, 1900 

 
Eiseneilla tetraedra (Savigny, 1826) 

 
ʈʦʜ Dendrobaena Eisen, 1873 emend. Pop, 1941 

 
Dendrobaena veneta (Rosa, 1886) 
D.byblica (Rosa, 1893) 
 

ʈʦʜ Dendrodrilus omodeo, 1956 
ʧʦʜʚʠʜ Dendrodrilus rubidus 

 
Dendrodrilus rubidus tenuis (Eisen, 1874)  

 
ʈʦʜ Octolasion Orley, 1885 

Octolasion lacteum (Orley, 1885) 
 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʚʠʜʳ ʵʥʜʝʤʠʢʠ ʉʨʝʜʥʝʡ ɸʟʠʠ 

Allolobophora(S.)taschkentensis, A.(S.)ferganae, A.(S.)kaznakovi, A.(S.) arnoldiana, A.(S.) chlorocephala, A.(S.) 
microtheca, A.(S.) umbrophila, A.(S.) ophimorpha, A.(S.) stenosoma, Eiseneilla tetraedra, ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʨʝʜʛʦʨʥʳʭ 
ʘʛʨʦʮʝʥʦʟʘʭ Aporrektodea roseus ɹʦʩʪʘʥʣʳʢʩʢʦʛʦ ʠ ʯʘʩʪʠʯʥʦ ɺʝʨʭʥʝʯʠʨʯʠʢʩʢʦʛʦ ʨʘʡʦʥʘ, ʊʘʰʢʝʥʪʩʢʦʛʦ ʦʘʟʠʩʘ. ɺ 
ʨʘʚʥʠʥʥʳʭ ʯʘʩʪʷʭ ʋʟʙʝʢʠʩʪʘʥʘ ʵʪʠ ʚʠʜʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʍʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ ʚʠʜʳ -D.byblica, ʠ 
A.jassyensis ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʚ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ. Aporrektodea roseus, ʦʪʤʝʯʝʥʥʳʡ ʥʝʢʦʪʦʨʳʤʠ 
ʘʚʪʦʨʘʤʠ ʢʘʢ ʢʦʩʤʦʧʦʣʠʪ [9]. ɺ ʥʘʰʠʭ ʩʙʦʨʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ ʦʘʟʠʩʘ (ɹʦʩʪʘʥʣʳʢʩʢʠʡ ʠ 
ɺʝʨʭʥʝʯʠʨʯʠʢʩʢʠʡ ʨʘʡʦʥʳ). 

A.(C.)trapezoids, A. caliginosa caliginosa, Octolasion lacteum ʠ Dendrodrilus rubidus tenuis ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʦ 
ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʘʛʨʦʮʝʥʦʟʘʭ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʤ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʬʦʨʤʘʤ ʚ ʧʦʯʚʝ. 
ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʥʘʨʫʞʝʥʥʳʝ ʚʠʜʳ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʤʦʞʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʥʦ-ʧʦʜʩʪʠʣʦʯʥʳʝ ʠ ʥʦʨʥʳʝ ʚʠʜʳ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ. E. fetida, E. nordenskioldi ʠ D.veneta, 
ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʜ ʦʧʘʚʰʠʤʠ ʛʥʠʶʱʠʤʠ ʣʠʩʪʴʷʤʠ ʠ ʥʝʨʝʜʢʦ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɺʩʝ 
ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʦʨʥʳʤ ʚʠʜʘʤ. ʉʨʝʜʠ ʦʪʤʝʯʝʥʥʳʭ ʚʠʜʦʚ, D.byblica ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 
ʧʦʯʚʝ ʧʦʜ ʦʚʦʱʝʙʘʭʯʝʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ [14, c. 158]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ 
ʋʟʙʝʢʠʩʪʘʥʘ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʥʝʩʦʤʥʝʥʥʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ 
ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʜʠʥʘʤʠʢʫ 
ʯʠʩʣʝʥʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʚʳʰʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʮʝʥʦʟʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʧʦʣʥʦʤʫ 
ʠʟʫʯʝʥʠʶ ʠʭ ʚ ʵʢʦʩʠʩʪʝʤʝ. ɺ ʧʨʦʮʝʩʩʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ, ʝʩʪʝʩʪʚʝʥʥʦ ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʚʠʜʦʚ, ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ, 
ʨʘʟʚʠʪʠʠ ʠ ʩʪʘʥʦʚʣʝʥʠʠ ʬʘʫʥʳ, ʯʪʦ ʢʨʘʡʥʝ ʚʘʞʥʦ ʜʣʷ ʤʥʦʛʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦʯʚʝʥʥʦʡ 
ʟʦʦʣʦʛʠʠ. 
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ɪʨץʠʥ ʈʘ״ʤʘʪʫʣʣʘʝʚ, ʀʢʨʦʤ ʏ˄ʣʠʝʚ 
 (ʘʨʰʠ, ɶʟʙʝʢʠʩʪʦʥפ)

 
ɶɿɹɽʂʀʉʊʆʅ ʈɽʉʇʋɹʃʀʂɸʉʀʅʀʅɻ ɾɸʅʋɹʀʁ ɺʀʃʆʗʊʃɸʈʀɼɸ ʗʐɸʁɼʀɻɸʅ פʀʐʃʆפ ʄɸʂʊɸɹʀ 

ɶפʋɺʏʀʃɸʈʀʅʀʅɻ ɸʄɸʃɼɸɻʀ ʆɺפɸʊʃɸʅʀʐʀʅʀ ɶʈɻɸʅʀʐɻɸ ɼʆʀʈ 

 
ʈʝʩʧʫʙʣʠʢʘʤʠʟʜʘ 2014 ʡʠʣ ñʉʦסʣʦʤ ʙʦʣʘ ʡʠʣʠò ʜʝʙ ʵʲʣʦʥ ץʠʣʠʥʜʠ ʚʘ ʇʨʝʟʠʜʝʥʪʠʤʠʟ ʪʦʤʦʥʠʜʘʥ 2014 ʡʠʣ 

19 ʬʝʚʨʘʣʜʘ ʇ2133-פ ʩʦʥʣʠ ñʉʦסʣʦʤ ʙʦʣʘ ʡʠʣʠò ɼʘʚʣʘʪ ʜʘʩʪʫʨʠ ʪ˄סʨʠʩʠʜʘ ץʘʨʦʨ ץʘʙʫʣ ץʠʣʠʥʜʠ. ɹʫ ץʘʨʦʨ 
ʤʫʩʪʘץʠʣʣʠʛʠʤʠʟʥʠʥʛ ʠʣʢ ʢʫʥʣʘʨʠʜʘʥ ʙʦʰʣʘʙ ʞʠʩʤʦʥʘʥ ʩʦסʣʦʤ ʚʘ ʤʘʲʥʘʥ ʝʪʫʢ ʙʘʨʢʘʤʦʣ ʘʚʣʦʜʥʠ ʪʘʨʙʠʷʣʘʰʛʘ 
 ʘʨ״ ,ʣʦʤסʣʘʥ ʩʦץʦʣʘʚʝʨʩʘ, ʞʠʩʤʦʥʘʥ ʚʘ ʘפ .ʠʩʦʙʣʘʥʘʜʠ״ ʘʨʘʪʠʣʛʘʥ ʜʘʚʣʘʪ ʩʠʸʩʘʪʠʥʠʥʛ ʫʟʚʠʡ ʜʘʚʦʤʠ ʙ˄ʣʠʙץ
ʪʘʤʦʥʣʘʤʘ ʙʘʨʢʘʤʦʣ ʘʚʣʦʜʥʠ ʪʘʨʙʠʷʣʘʰʛʘ ״ʫʢʫʤʘʪʠʤʠʟ ʪʦʤʦʥʠʜʘʥ ʘʣʦ״ʠʜʘ ʵʲʪʠʙʦʨ ץʘʨʘʪʠʣʛʘʥ ʚʘ ץʘʨʘʪʠʙ 
ʢʝʣʠʥʤʦץʜʘ. 

ʈʝʩʧʫʙʣʠʢʘʤʠʟʜʘ ץʘʙʫʣ ץʠʣʠʥʛʘʥ ñʊʘʲʣʠʤ ʪ˄סʨʠʩʠʜʘò ʛʠ ץʦʥʫʥ ״ʘʤʜʘ ʢʘʜʨʣʘʨ ʪʘʡʸʨʣʘʰʥʠʥʛ ʤʠʣʣʠʡ 
ʜʘʩʪʫʨʠ ʚʘ ʫʣʘʨʥʠ ʙʦʩץʠʯʤʘ-ʙʦʩץʠʯ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʞʘʨʘʸʥʠʜʘ ʪʘʲʣʠʤ ʩʠʬʘʪʠʥʠ ʷʥʘʜʘ ʷʭʰʠʣʘʰ, ˄ץʫʚʯʠ-ʸʰʣʘʨʛʘ 
ʙʠʣʠʤ ʙʝʨʠʰʜʘ ʙʘʨʯʘ ˄ץʫʚ ʶʨʪʣʘʨʠ, ʰʫ ʞʫʤʣʘʜʘʥ, ʤʘʢʪʘʙʣʘʨʜʘ ʜʘʨʩ ˄ʪʠʰ ʚʘ ʫʥʠ ˄ʟʣʘʰʪʠʨʠʰʥʠʥʛ ʞʘ״ʦʥ 
ʩʪʘʥʜʘʨʪʣʘʨʠ ʜʘʨʘʞʘʩʠʛʘ ʢ˄ʪʘʨʠʰ ʭʘʣץ ʪʘʲʣʠʤʠ ʭʦʜʠʤʣʘʨʠ, ˄ץʠʪʫʚʯʠ ʚʘ ʤʫʨʘʙʙʠʡʣʘʨ ʦʣʜʠʜʘʛʠ ʤʘʲʩʫʣʠʷʪʥʠ 
ʷʥʘʜʘ ʦʰʠʨʘʜʠ. ʐʫ ʙʠʣʘʥ ʙʠʨ ץʘʪʦʨʜʘ ʢʝʡʠʥʛʠ ʡʠʣʣʘʨʜʘ ʟʘʤʦʥʘʚʠʡ ˄ץʫʚ ʙʠʥʦʣʘʨʥʠʥʛ ץʫʨʠʣʠʰʠ, ʫʣʘʨʥʠʥʛ ʟʘʤʦʥ 
ʪʘʣʘʙʣʘʨʠ ʜʘʨʘʞʘʩʠʜʘ ʞʠ״ʦʟʣʘʥʠʰʠ, ʢʦʤʧʴʶʪʝʨ, ʘʭʙʦʨʦʪ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʚʦʩʠʪʘʣʘʨʠ ʙʠʣʘʥ ʪʘʲʤʠʥʣʘʥʠʰʠ, 
ʜʘʚʣʘʪ ʪʘʲʣʠʤ ʩʪʘʥʜʘʨʪʣʘʨʠʥʠʥʛ ץʘʙʫʣ ץʠʣʠʥʠʰʠ, ʷʥʛʠ ʧʝʜʘʛʦʛʠʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠʥʛ ʞʦʨʠʡ ץʠʣʠʥʠʰʠ ʚʘ ʙʦʰץʘʣʘʨ 
ʪʘʲʣʠʤ ʩʠʬʘʪʠʥʠ ʷʭʰʠʣʘʰʛʘ ʭʠʟʤʘʪ ץʠʣʠʙ ʢʝʣʤʦץʜʘ. ɹʠʨ ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ʤʘʢʪʘʙ ˄ץʫʚʯʠʣʘʨʠ ʟʠʤʤʘʩʠʛʘ ˄ץʠʰ ʚʘ 
 ,ʘʪ-ʩʘʣʦʤʘʪʣʠʛʠʛʘ״ʫʚʯʠʣʘʨʥʠʥʛ ʩʠץ˄ ʦʣ״ ʙ˄ʣʛʘʥ ʷʥʛʠ ʥʝʨʚ-ʵʤʦʮʠʘʥʘʣ ʶʢʣʘʤʘʣʘʨ ʪʫʰʠʙ, ʙʫ ץʣʠסʠʪʠʰ ʙʠʣʘʥ ʙʦץ˄
ʫʣʘʨ ״ʘʸʪʠʜʘ ʩʦסʣʦʤ ʪʫʨʤʫʰ ʪʘʨʟʠʥʠ ʞʦʨʠʡ ץʠʣʠʰʛʘ ʘʣʦ״ʠʜʘ ʵʲʪʠʙʦʨ ʙʝʨʠʰʥʠ ʪʘʣʘʙ ץʠʣʘʜʠ. ʏʫʥʢʠ ˄ץʫʚʯʠ 
ʦʨʛʘʥʠʟʤʠ ʫʥʛʘ ʜʘʨʩʣʘʨʥʠ ˄ʟʣʘʰʪʠʨʠʰ ʙʦʨʘʩʠʜʘ ʙʝʨʠʣʘʜʠʛʘʥ ˄ץʫʚ ʶʢʣʘʤʘʣʘʨʠʜʘʥ ʪʘʰץʘʨʠ ʠʥʪʝʥʩʠʚ ˄ʩʠʰ ʚʘ 
ʨʠʚʦʞʣʘʥʠʰ ʭʫʩʫʩʠʷʪʠʛʘ ״ʘʤ ʵʛʘ. ɹʫʣʘʨʥʠʥʛ ʙʘʨʯʘʩʠ ˄ʩʫʚʯʠ ʦʨʛʘʥʠʟʤʥʠʥʛ ʪʘʰץʠ ʤʫ״ʠʪʜʘʥ ʪʝʛʠʰʣʠ ʤʠץʜʦʨʜʘ ʚʘ 
ʪʘʨʢʠʙʜʘ ʦʟʠץ ʤʦʜʜʘʣʘʨ ץʘʙʫʣ ץʠʣʠʰʥʠ ʪʘץʦʟʦ ץʠʣʘʜʠ [3, 13-ʙ; 4, 118-ʙ; 5, 63-ʙ; 7, 40-ʙ; 8, 35-ʙ; 11, 178-ʙ]. 

ɹʦʣʘʣʘʨ ״ʘʤʜʘ ˄ʩʤʠʨʣʘʨ ʦʨʛʘʥʠʟʤʠʥʠʥʛ ʞʘʜʘʣ ˄ʩʠʰʠ ʚʘ ʨʠʚʦʞʣʘʥʠʰʠ ʨʫ״ʠʡ-״ʠʩʩʠʡ ״ʦʣʘʪʣʘʨʠ, ʘץʣʠʡ 
 ʘʤʜʘ ʞʠʩʤʦʥʠʡ ʬʘʦʣʠʷʪʣʘʨʠ ʫʣʘʨ ʚʫʞʫʜʠʜʘ ʢʝʯʘʜʠʛʘʥ ʬʠʟʠʦʣʦʛʠʢ ʚʘ ʙʠʦʢʠʤʸʚʠʡ ʞʘʨʘʸʥʣʘʨʛʘ ʯʘʤʙʘʨʯʘʨʩ״
ʙʦסʣʠץ ʙ˄ʣʘʜʠ. ʐʫʥʛʘ ʤʫʚʦʬʠ״ ץʦʣʜʘ ʫʣʘʨʥʠʥʛ ʘʤʘʣʜʘʛʠ ʦʚץʘʪʣʘʥʠʰʠ ˄ʨʛʘʥʠʰ ʤʫ״ʠʤ ʠʣʤʠʡ-ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ. 
ɾʫʤʣʘʜʘʥ, ʫʣʘʨʥʠʥʛ ʸʰʠ, ʞʠʥʩʠ, ʷʰʘʰ ʰʘʨʦʠʪʠ ʚʘ ʙʦʰץʘ ʦʤʠʣʣʘʨʛʘ ʙʦסʣʠ״ ץʦʣʜʘ ʘʩʦʩʠʡ (ʦץʩʠʣʣʘʨ, ʸסʣʘʨ, 
ʫʛʣʝʚʦʜʣʘʨ) ʚʘ ץ˄ʰʠʤʯʘ (ʚʠʪʘʤʠʥʣʘʨ ʚʘ ʤʠʥʝʨʘʣ ʤʦʜʜʘʣʘʨ) ʦʟʠץ ʤʦʜʜʘʣʘʨ ʙʠʣʘʥ ʪʘʲʤʠʥʣʘʥʠʰʠ ʤʝʲʸʨʠʡ ˄ʩʠʰ ʚʘ 
ʨʠʚʦʞʣʘʥʠʰ, ʘץʣʠʡ ʚʘ ʞʠʩʤʦʥʠʡ ʢʘʤʦʣʦʪʛʘ ʝʪʠʰ, ʬʘʥʣʘʨʜʘʥ ʷʭʰʠ ˄ʟʣʘʰʪʠʨʠʰ, ״ʘʨ ʭʠʣ ʢʘʩʘʣʣʠʢʣʘʨʜʘʥ 
 ;ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ [3, 21-ʙ; 4, 118-ʙ״ʠʜʘ ʘ״ʠʪ ʦʤʠʣʣʘʨʠʛʘ ʯʠʜʘʤʣʠʣʠʛʠʥʠ ʦʰʠʨʠʰʜʘ ʘʣʦ״ʫʣʘʡ ʤʫץʠʤʦʷʣʘʥʠʰ ʚʘ ʥʦ״
5, 64-ʙ; 7, 40-ʙ; 8, 35-ʙ; 9, 102-ʙ; 10, 28-ʙ]. 

ʐʫ ʥʫץʪʘʠ ʥʘʟʘʨʜʘʥ ץʠʰʣʦץ ʰʘʨʦʠʪʠʜʘ ʷʰʘʡʜʠʛʘʥ ʤʘʢʪʘʙ ʸʰʜʘʛʠ ʙʦʣʘʣʘʨʥʠʥʛ ʘʤʘʣʜʘʛʠ ʦʚץʘʪʣʘʥʠʰʠ, 
ʷʲʥʠ ʫʣʘʨʥʠʥʛ ʘʩʦʩʠʡ ʚʘ ץ˄ʰʠʤʯʘ ʦʟʠץ ʤʦʜʜʘʣʘʨ ʙʠʣʘʥ ʪʘʲʤʠʥʣʘʥʠʰʠʥʠ ˄ʨʛʘʥʠʰ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʞʠ״ʘʪʜʘʥ 
ʬʠʟʠʦʣʦʛʠʷ ʦʣʜʠʜʘʛʠ ʜʦʣʟʘʨʙ ʚʘʟʠʬʘʣʘʨʠʜʘʥ ʙʠʨʠ ʙ˄ʣʠʙ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʂʫʟʘʪʫʚʣʘʨ פʘʰץʘʜʘʨʸ ʚʠʣʦʷʪʠ פʘʨʰʠ ʪʫʤʘʥ ʍʊɹ ʛʘ ץʘʨʘʰʣʠ 4-, 8-, 9-, 11-, 12- ʚʘ 38 ï ˄ʨʪʘ ʤʘʢʪʘʙʣʘʨʜʘ 
ʪʘ״ʩʠʣ ʦʣʘʸʪʛʘʥ 11-16 ʸʰʣʠ ˄ץʫʚʯʠʣʘʨʠ ʫʩʪʠʜʘ ˄ʪʢʘʟʜʠʣʜʠ. ʋʣʘʨʥʠʥʛ ʘʤʘʣʜʘʛʠ ʦʚץʘʪʣʘʥʠʰʠ ʘʥʲʘʥʘʚʠʡ ʘʥʢʝʪʘ-
ʩ˄ʨʦʚ ʫʩʫʣʠʜʘ ˄ʨʛʘʥʠʣʜʠ [1, 32-ʙ]. ʀʩʪʝʲʤʦʣ ʪʘʦʤʣʘʨʠʜʘʛʠ ʘʩʦʩʠʡ ʦʟʠץ ʤʦʜʜʘʣʘʨ, ʚʠʪʘʤʠʥʣʘʨ ״ʘʤʜʘ ʤʠʥʝʨʘʣ 
ʤʦʜʜʘʣʘʨʥʠʥʛ ʤʠץʜʦʨʠ ʤʘʚʞʫʜ ʤʝʪʦʜʠʢ ץ˄ʣʣʘʥʤʘʣʘʨ ʚʘ ʤʘʭʩʫʩ ʞʘʜʚʘʣʣʘʨ ʸʨʜʘʤʠʜʘ ״ʠʩʦʙʣʘʙ ʯʠץʠʣʜʠ [2, 14-153-
ʙ]. 

ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʛʘ ʢ˄ʨʘ 11-13 ʸʰʣʠ ˄סʠʣ ʚʘ ץʠʟ ʙʦʣʘʣʘʨʥʠʥʛ ʢʫʥʣʠʢ ʠʩʪʝʲʤʦʣ ʪʘʦʤʣʘʨʠ ʪʘʨʢʠʙʠʜʘʛʠ 
ʦץʩʠʣʣʘʨʥʠʥʛ ʤʠץʜʦʨʠ ʪʝʛʠʰʣʠ ״ʦʣʜʘ 70,0Ñ2,7 ʚʘ 74,5Ñ2,4 ʛ ʛʘ, 14-16 ʸʰʣʠʣʘʨʜʘ ʵʩʘ 78,2Ñ2,9 ʚʘ 72,3Ñ2,3 ʛ ʛʘ ʪʝʥʛ 
ʙ˄ʣʠʙ, ʙʫ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʤʝʲʸʨ ʜʘʨʘʞʘʩʠʜʘʥ ʙʠʨʠʥʯʠ ʛʫʨʫ״ʜʘʛʠ ˄סʠʣ ʚʘ ץʠʟ ʙʦʣʘʣʘʨʜʘ ʪʝʛʠʰʣʠ ״ʦʣʜʘ 22,2 ʚʘ 9,2% ʛʘ 
ʠʢʢʠʥʯʠ ʛʫʨʫ״ʜʘ ʵʩʘ ʪʝʛʠʰʣʠ ״ʦʣʜʘ 20,3 ʚʘ 19,7% ʛʘ ʢʘʤ ʪʘʲʤʠʥʣʘʥʛʘʥ. 

ʐʫʥʠʥʛʜʝʢ, 11-13 ʸʰʣʠ ˄סʠʣ ʙʦʣʘʣʘʨʥʠʥʛ ʢʫʥʣʠʢ ʨʘʮʠʦʥʠʜʘʛʠ ״ʘʡʚʦʥ ʦץʩʠʣʣʘʨʠʥʠʥʛ ʤʠץʜʦʨʠ 14,8Ñ0,5 ʛ ʥʠ, 
ʰʫ ʸʰʜʘʛʠ ץʠʟ ʙʦʣʘʣʘʨʜʘ ʵʩʘ 15,1Ñ0,6 ʛ ʥʠ ʪʘʰʢʠʣ ץʠʣʘʜʠ. ɹʫ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʫʣʘʨ ʫʯʫʥ ʪʘʚʩʠʷ ץʠʣʠʥʛʘʥ ʤʝʲʸʨʛʘ 
ʥʠʩʙʘʪʘʥ ʪʝʛʠʰʣʠ ״ʦʣʜʘ 72,6 ʚʘ 69,1 % ʛʘ ʢʘʤ. 14-16 ʸʰʣʠ ˄סʠʣ ʚʘ ץʠʟ ʙʦʣʘʣʘʨʥʠʥʛ ʦʚץʘʪʠʜʘʛʠ ״ʘʡʚʦʥ 
ʦץʩʠʣʣʘʨʠʥʠʥʛ ʤʠץʜʦʨʠ ʵʩʘ ʪʝʛʠʰʣʠ ״ʦʣʜʘ 16,4Ñ0,6 ʚʘ 15,5Ñ0,6 ʛ ʛʘ ʪʝʥʛ ʙ˄ʣʠʙ, ʙʫ ʫʣʘʨʥʠʥʛ ״ʘʡʚʦʥ ʦץʩʠʣʣʘʨʠʛʘ 
ʙ˄ʣʛʘʥ ʢʫʥʣʠʢ ʤʝʲʸʨʠʡ ʪʘʣʘʙʠʥʠ ʪʝʛʠʰʣʠ ״ʦʣʜʘ 27,8 ʚʘ 28,8 % ʛʘ ʪʘʲʤʠʥʣʘʛʘʥʣʠʛʠʥʠ ץʘʡʜ ץʠʣʠʰ ʤʫʤʢʠʥ. 

ʂʫʟʘʪʫʚʣʘʨʠʤʠʟʜʘʥ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ ʰʫ ʥʘʨʩʘʜʘʥ ʜʘʣʦʣʘʪ ʙʝʨʘʜʠʢʠ, ʤʘʢʪʘʙ ˄ץʫʚʯʠʣʘʨʠʥʠʥʛ ʢʫʥʣʠʢ 
ʦʚץʘʪʠʜʘʛʠ ʫʤʫʤʠʡ ʸס ʤʠץʜʦʨʠ ״ʘʤ ʤʝʲʸʨʛʘ ʥʠʩʙʘʪʘʥ ʘʥʯʘ ʢʘʤ. ʏʫʥʦʥʯʠ, 11-13 ʸʰʣʠ ˄סʠʣ ʚʘ ץʠʟ ʙʦʣʘʣʘʨʜʘ ʫʰʙʫ 
ʢ˄ʨʩʘʪʢʠʯ ʤʝʲʸʨʜʘʛʠ 92 ʚʘ 84 ʛ ˄ʨʥʠʛʘ ʪʝʛʠʰʣʠ ״ʦʣʜʘ 45,8Ñ2,5 ʚʘ 46,7Ñ5,2 ʛ ʛʘ ʪʝʥʛ. 14-16 ʸʰʣʠ ˄סʠʣ ʚʘ ץʠʟ 
ʙʦʣʘʣʘʨʜʘ ʵʩʘ ʸס ʤʠץʜʦʨʠ ʪʝʛʠʰʣʠ ״ʦʣʜʘ 48,9Ñ2,6 ʚʘ 43,05Ñ2,5 ʛ ʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. 

ʋʤʫʤʠʡ ʸס ʪʘʨʢʠʙʠʜʘʛʠ ˄ʩʠʤʣʠʢ ʸסʣʘʨʠʥʠʥʛ ʤʠץʜʦʨʠ ʫʰʙʫ ʢʦʥʪʠʥʛʝʥʪ ʫʯʫʥ ˄ʨʪʘʯʘ 20% ʥʠ ʪʘʰʢʠʣ ץʠʣʠʰʠ 
ʣʦʟʠʤ [3, 32-ʙ; 4, 118-ʙ; 7, 30-ʙ, 11, 180-ʙ], ʰʫʥʛʘ ʤʫʦʬʠ״ ץʦʣʜʘ 11-17 ʸʰʣʠ ˄ץʫʚʯʠʣʘʨʥʠʥʛ ʢʫʥʣʠʢ ʦʚץʘʪʠʜʘʛʠ 
˄ʩʠʤʣʠʢ ʸסʣʘʨʠʥʠʥʛ ʤʝʲʸʨʠʡ ʤʠץʜʦʨʠ ˄ʨʪʘʯʘ 18 ʛ ʥʠ ʪʘʰʢʠʣ ץʠʣʘʜʠ (11-13 ʸʰʣʠ ˄סʠʣ ʚʘ ץʠʟ ʙʦʣʘʣʘʨʜʘ ʪʝʛʠʰʣʠ 
 ʠʟץ ʠʣ ʚʘס˄ ʦʣʜʘ 20 ʚʘ 18 ʛ). ɹʠʟ ʦʣʛʘʥ ʥʘʪʠʞʘʣʘʨʜʘ, 14-17 ʸʰʣʠ״ ʦʣʜʘ 18 ʚʘ 16 ʛ, 14-17 ʸʰʣʠʣʘʨʜʘ ʵʩʘ ʤʦʩ״
ʙʦʣʘʣʘʨʥʠʥʛ ˄ʩʠʤʣʠʢ ʸסʣʘʨʠ ʙʠʣʘʥ ʪʘʲʤʠʥʣʘʥʠʰʠ ʤʝʲʸʨ ʜʘʨʘʞʘʩʠʜʘ ʵʢʘʥʣʠʛʠ ץʘʡʜ ץʠʣʠʥʜʠ (ʪʝʛʠʰʣʠ ״ʦʣʜʘ 20 ʚʘ 
18 ʛ). 

ʄʘʢʪʘʙ ˄ץʫʚʯʠʣʘʨʠʥʠʥʛ ʫʛʣʝʚʦʜʣʘʨʛʘ ʙ˄ʣʛʘʥ ʢʫʥʣʠʢ ʪʘʣʘʙʠʥʠʥʛ ץʦʥʜʠʨʠʣʠʰʠ ʤʝʲʸʨ ʜʘʨʘʞʘʩʠʛʘ ʷץʠʥ ʸʢʠ 
ʫʥʜʘʥ ʙʠʨʦʟ ʟʠʸʜ (11-13 ʸʰʣʠ ץʠʟʣʘʨʜʘ 11% ʛʘ ʟʠʸʜ). ʏʫʥʦʥʯʠ, 11-13 ʸʰʣʠ ˄סʠʣ ʚʘ ץʠʟ ʙʦʣʘʣʘʨʥʠʥʛ ʢʫʥʣʠʢ 
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ʦʚץʘʪʠʜʘʛʠ ʫʛʣʝʚʦʜʣʘʨʥʠʥʛ ʤʠץʜʦʨʠ ʪʝʛʠʰʣʠ ״ʦʣʜʘ 361,1Ñ17,7 ʚʘ 395,0Ñ16,5 ʛ ʛʘ ʪʝʥʛ. ʄʝʲʸʨ ʵʩʘ ʙʫ ʦʟʠץ 
ʤʦʜʜʘʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʪʝʛʠʰʣʠ ״ʦʣʜʘ 390 ʚʘ 355 ʛ ʥʠ ʪʘʰʢʠʣ ץʠʣʘʜʠ [6, 11-ʙ]. 

ɶץʫʚʯʠʣʘʨ ʢʫʥʣʠʢ ʦʚץʘʪʠʥʠʥʛ ʫʤʫʤʠʡ ʵʥʝʨʛʝʪʠʢ ץʠʡʤʘʪʠ ״ʘץʠʜʘ ʰʫʥʠ ʘʡʪʠʰ ʤʫʤʢʠʥʢʠ, 11-13 ʸʰʣʠ ˄סʠʣ ʚʘ 
 ʦʣʜʘ״ ʠʣʘʜʠ (ʤʝʲʸʨ ʪʝʛʠʰʣʠץ ʦʣʜʘ 2136,5Ñ60,0 ʚʘ 2298,5Ñ67,0 ʢʢʘʣ ʥʠ ʪʘʰʢʠʣ״ ʠʟ ʙʦʣʘʣʘʨʜʘ ʙʫ ʢ˄ʨʩʘʪʢʠʯ ʪʝʛʠʰʣʠץ
2500 ʚʘ 2750 ʢʢʘʣ). ʀʢʢʠʥʯʠ ʛʫʨʫ״ʜʘ ʵʩʘ ʙʫ ʨʘץʘʤʣʘʨ ˄סʠʣ ʚʘ ץʠʟ ʙʦʣʘʣʘʨʜʘ ʪʝʛʠʰʣʠ ״ʦʣʜʘ ʤʝʲʸʨʠʜʘʛʠ 3000 ʚʘ 
2600 ʢʂʘʣ ˄ʨʥʠʛʘ 2341,5Ñ70,5 ʚʘ 2084,0Ñ60,0 ʢʢʘʣ ʛʘ ʪʝʥʛ. 

ɶץʫʚʯʠʣʘʨ ʢʫʥʣʠʢ ʦʚץʘʪʠʜʘʛʠ ʫʤʫʤʠʡ ʵʥʝʨʛʝʪʠʢ ץʠʡʤʘʪʥʠʥʛ ʦץʩʠʣ, ʸס ʚʘ ʫʛʣʝʚʦʜʣʘʨ ˄ʨʪʘʩʠʜʘ ʪʘץʩʠʤʣʘʥʠʰʠ 
 ʠʣʘʜʠ. ɾʫʤʣʘʜʘʥ, ʙʫ ʢ˄ʨʩʘʪʢʠʯ ʤʝʲʸʨʠʜʘʛʠ 14:31:55% ˄ʨʥʠʛʘ 13,5:18,6:67,9% ʥʠץ ץʘʤ ʤʝʲʸʨʛʘ ʥʠʩʙʘʪʘʥ ʬʘʨ״
ʪʘʰʢʠʣ ץʠʣʘʜʠ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ, ʘʩʦʩʠʡ ʦʟʠץ ʤʦʜʜʘʣʘʨʥʠʥʛ ʤʠץʜʦʨʠ ˄ʨʪʘʩʠʜʘʛʠ ʥʠʩʙʘʪ ʵʩʘ 1:0,6:5,2 ʥʠ ʪʘʰʢʠʣ 
ʵʪʘʜʠ (ʤʝʲʸʨ 1:1:4) [6, 11-ʙ]. 

ʊʝʢʰʠʨʠʣʫʚʯʠʣʘʨʥʠʥʛ ʠʩʪʝʲʤʦʣ ʪʘʦʤʣʘʨʠʜʘʛʠ ʤʠʥʝʨʘʣ ʤʦʜʜʘʣʘʨʜʘʥ ʤʘʛʥʠʡ ʚʘ ʪʝʤʠʨʥʠʥʛ ʤʠץʜʦʨʠ ʤʝʲʸʨ 
ʜʘʨʘʞʘʩʠʜʘ ʵʢʘʥʣʠʛʠ ʚʘ ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ, ʨʫʭ ״ʘʤʜʘ ʡʦʜ ʵʣʝʤʝʥʪʣʘʨʠʥʠʥʛ ʤʠץʜʦʨʠ ʵʩʘ ʤʝʲʸʨʛʘ ʥʠʩʙʘʪʘʥ ʪʝʛʠʰʣʠ 
 .ʠʣʠʥʜʠץ ʘʡʜץ ʘʤʜʘ 52,7% ʢʘʤʣʠʛʠ״ ʦʣʜʘ ˄ʨʪʘʯʘ 69,4%, 35,8%, 40,3%״

ʍʫʜʜʠ ʰʫʥʠʥʛʜʝʢ, ʘʡʨʠʤ ʚʠʪʘʤʠʥʣʘʨʥʠʥʛ ʤʠץʜʦʨʠ ״ʘʤ ʤʝʲʸʨ ʨʘץʘʤʣʘʨʠʛʘ ʥʠʩʙʘʪʘʥ ʘʥʯʘ ʢʘʤ. ʏʫʥʦʥʯʠ, 
 ʦʣʜʘ ˄ʨʪʘʯʘ״ ʜʦʨʠ ʤʝʲʸʨʛʘ ʥʠʩʙʘʪʘʥ ʪʝʛʠʰʣʠץʘʪʠʜʘʛʠ ɸ, ʉ ʚʘ ɺ12 ʚʠʪʘʤʠʥʣʘʨʠʥʠʥʛ ʤʠץʫʚʯʠʣʘʨʥʠʥʛ ʢʫʥʣʠʢ ʦʚץ˄
 .ʘʤʜʘ 51,6% ʛʘ ʪʝʥʛ״ 74,6% ,50,9%

ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠ ʪʘ״ʣʠʣ ץʠʣʠʙ, ʭʫʣʦʩʘ ץʠʣʠʰ ʤʫʤʢʠʥʢʠ, ץʠʰʣʦץ ʤʘʢʪʘʙʠ ˄ץʫʚʯʠʣʘʨʠʥʠʥʛ ʦʚץʘʪʣʘʥʠʰ 
ʩʪʘʪʫʩʠ ʘʩʦʩʠʡ ʦʟʠץ ʤʦʜʜʘʣʘʨʜʘʥ ʸס ʚʘ ʦץʩʠʣʣʘʨʥʠʥʛ, ʘʡʨʠʤ ʚʠʪʘʤʠʥʣʘʨʥʠʥʛ (ɸ, ʉ ʚʘ ɺ12) ״ʘʤʜʘ ʙʘʲʟʠ ʙʠʨ 
ʤʠʥʝʨʘʣ ʤʦʜʜʘʣʘʨʥʠʥʛ ʤʝʲʸʨ ʜʘʨʘʞʘʩʠʜʘʥ ʩʝʟʠʣʘʨʣʠ ʤʠץʜʦʨʜʘ ʢʘʤʣʠʛʠ ʙʠʣʘʥ ʭʘʨʘʢʪʝʨʣʘʥʘʜʠ. ɹʫ ״ʦʣ 
 ʘʤʜʘ ʤʝʲʸʨʠʡ ˄ʩʠʙ, ʨʠʚʦʞʣʘʥʠʰʠʛʘ ʩʘʣʙʠʡ ʪʘʲʩʠʨ״ ʘʪ-ʩʘʣʦʤʘʪʣʠʛʠʛʘ, ʬʘʥʣʘʨʥʠ ˄ʟʣʘʰʪʠʨʠʰʠʛʘ״ʫʚʯʠʣʘʨʥʠʥʛ ʩʠץ˄
ʢ˄ʨʩʘʪʤʘʩʜʘʥ ץʦʣʤʘʡʜʠ. ʐʫ ʤʫʥʦʩʘʙʘʪ ʙʠʣʘʥ ʫʰʙʫ ʢʦʥʪʝʥʛʝʥʪ ʚʘʢʠʣʣʘʨʠʥʠʥʛ ʨʘʮʠʦʥʘʣ ʦʚץʘʪʣʘʥʠʰʠʥʠ ʪʘʰʢʠʣ 
 ʣʘʥ ʢʘʤʦʣʘʪʛʘץʫʚʯʠ ʸʰʣʘʨʥʠʥʛ ʞʠʩʤʦʥʘʥ ʚʘ ʘץ˄ ʦʣʘʪ״ ʠʣʠʰ ʙʦʨʘʩʠʜʘ ʪʝʛʠʰʣʠ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨ ʢ˄ʨʠʰ ʣʦʟʠʤ ʚʘ ʙʫץ
ʝʪʠʰʠʜʘ ʘʣʦ״ʠʜʘ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ. 
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ɻ.ʆ. ʉʝʡʜʘʣʠʝʚʘ 
(ɹʠʰʢʝʢ, ʂʠʨʛʠʟʠʷ) 

 
ʇɽʈɽʇɽʃʆɺʆɼʉʊɺʆ ʂɸʂ ʇɽʈʉʇɽʂʊʀɺʅʆɽ ʅɸʇʈɸɺʃɽʅʀɽ ʇʊʀʎɽɺʆɼʉʊɺɸ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ ʧʝʨʝʧʝʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʙʫʩʣʦʚʠʣʠ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʨʝʧʝʣʦʚʦʜʩʪʚʘ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʦʩʦʙʝʥʥʦ ʚ ʗʧʦʥʠʠ. ɿʜʝʩʴ ʧʝʨʝʧʝʣʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ 
ʚʪʦʨʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʦʪʨʘʩʣʴʶ ʧʪʠʮʝʚʦʜʩʪʚʘ ʧʦʩʣʝ ʢʫʨʦʚʦʜʩʪʚʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʧʝʣʦʚʦʜʩʪʚʦ ʪʘʢʞʝ 
ʭʦʨʦʰʦ ʨʘʟʚʠʪʦ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ï ʌʨʘʥʮʠʠ, ʀʪʘʣʠʠ, ɻʝʨʤʘʥʠʠ, ʇʦʣʴʰʝ, ʖʛʦʩʣʘʚʠʠ, ʏʝʭʦʩʣʘʚʘʢʠʠ ʠ ɺʝʥʛʨʠʠ. 

ʇʝʨʝʧʝʣʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʡ ʦʪʨʘʩʣʴʶ ʧʪʠʮʝʚʦʜʩʪʚʘ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʆʥʘ ʦʪʢʨʳʣʘ 
ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ 
ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʭ, ʜʠʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ï ʧʝʨʝʧʝʣʠʥʳʭ ʷʠʮ ʠ ʤʷʩʘ. ʃʝʯʝʙʥʳʝ ʩʚʦʡʩʪʚʘ ʧʝʨʝʧʝʣʠʥʳʭ 
ʷʠʮ ʠ ʤʷʩʘ ʝʱʝ 300 ʣʝʪ ʥʘʟʘʜ ʫʢʘʟʳʚʘʣ ʜʨʝʚʥʝʡʰʠʡ ʢʠʪʘʡʩʢʠʡ ʫʯʝʥʳʡ ʠ ʤʝʜʠʢ ʃʠ ʐʠ ʋʰʝʥʴ. 

ɺʘʞʥʝʡʰʠʤ ʟʚʝʥʦʤ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 
ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʠ ʧʨʠ ʪʦʤ ʨʘʚʥʦʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ 
ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʝʥʠʷ ʷʠʮ ʩ ʮʝʣʴʶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʯʠʩʪʦʧʦʨʦʜʥʦʡ ʧʪʠʮʳ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʧʦ 
ʣʠʥʠʷʤ ʠ ʜʣʷ ʚʳʚʦʜʘ ʛʠʙʨʠʜʥʦʡ ʧʪʠʮʳ ʧʨʠ ʦʮʝʥʢʝ ʩʦʯʝʪʘʝʤʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʥʦʤ ʝʸ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʭʦʟʷʡʩʪʚ. 

ʇʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʚ ʧʣʝʤʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘʯʠʥʘʶʪʩʷ ʩ ʚʳʚʦʜʘ ʠ ʚʳʨʘʱʠʚʘʥʠʷ 
ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʠ ʟʘʚʝʨʰʘʶʪʩʷ ʩʙʦʨʦʤ, 
ʩʦʨʪʠʨʦʚʢʦʡ, ʫʧʘʢʦʚʢʦʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʛʦʪʦʚʦʡ ʧʣʝʤʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʣʫʯʝʥʠʠ 
ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʭʦʨʦʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 
ʧʨʠʤʝʥʝʥʠʶ ʩʧʦʩʦʙʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʠʮ ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ. 

ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʧʨʠʜʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʧʨʠʚʝʣʦ ʢ 
ʩʦʟʜʘʥʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʚʳʚʦʜʠʪʴ ʮʳʧʣʷʪ ʚʦ ʚʩʝ ʤʝʩʷʮʳ 
ʛʦʜʘ. ʂʨʫʛʣʦʛʦʜʦʚʘʷ ʠʥʢʫʙʘʮʠʷ ʩʥʠʤʘʝʪ ʩʝʟʦʥʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʪʠʮʳ ʠ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 
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ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʠʮ ʠ ʤʷʩʘ. ʇʦ ʦʪʜʝʣʴʥʳʤ ʜʘʥʥʳʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʝʞʝʛʦʜʥʦ ʚ ʠʥʢʫʙʘʪʦʨʳ 
ʟʘʢʣʘʜʳʚʘʶʪ ʩʚʳʰʝ 2 ʤʣʨʜ. ʷʠʮ ʠ ʚʳʚʦʜʷʪ ʧʨʠʤʝʨʥʦ 1,6-1,8 ʤʣʨʜ. ʛʦʣʦʚ ʤʦʣʦʜʥʷʢʘ ʧʪʠʮʳ ʚʩʝʭ ʚʠʜʦʚ. 

ʊʝʭʥʦʣʦʛʠʷ ʠʥʢʫʙʘʮʠʠ ʠʤʝʝʪ ʪʨʠ ʭʘʨʘʢʪʝʨʥʳʭ ʵʪʘʧʘ: ʧʨʝʜʠʥʢʫʙʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʷʠʮ, ʠʥʢʫʙʠʨʦʚʘʥʠʝ ʠ 
ʦʙʨʘʙʦʪʢʘ ʮʳʧʣʷʪ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʠʥʢʫʙʘʮʠʠ. 

ʅʘʯʘʣʦʤ ʧʦʜʛʦʪʦʚʢʠ ʷʠʮ ʢ ʠʥʢʫʙʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʙʦʨ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʠʭ ʩʦʨʪʠʨʦʚʢʘ ʚ ʧʪʠʯʥʠʢʝ. ʇʨʠ ʵʪʦʤ 
ʦʪʙʨʘʢʦʚʳʚʘʶʪ ʙʠʪʳʝ ʷʡʮʘ, ʩ ʟʘʛʨʷʟʥʝʥʥʦʡ ʩʢʦʨʣʫʧʦʡ, ʦʯʝʥʴ ʤʝʣʢʠʝ, ʜʚʫʭʞʝʣʪʢʦʚʳʝ ʠ ʙʝʟ ʩʢʦʨʣʫʧʳ. 
ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʦʙʨʘʥʥʳʝ ʜʣʷ ʠʥʢʫʙʘʮʠʠ ʷʡʮʘ ʫʢʣʘʜʳʚʘʶʪ ʚ ʯʠʩʪʳʝ ʧʨʦʢʣʘʜʢʠ. 

ʀʥʢʫʙʘʮʠʦʥʥʳʝ ʷʡʮʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʯʠʩʪʫʶ ʛʣʘʜʢʫʶ ʩʢʦʨʣʫʧʫ, ʙʝʟ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ, ʥʘʨʦʩʪʦʚ ʠ ʧʦʷʩʦʚ, 
ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ, ʩʣʝʛʢʘ ʟʘʫʞʝʥʥʫʶ ʥʘ ʦʩʪʨʦʤ ʢʦʥʮʝ. ɺʦʟʜʫʰʥʘʷ ʢʘʤʝʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʧʦʜʚʠʞʥʘʷ ʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ 
ʚ ʪʫʧʦʤ ʢʦʥʮʝ. ɾʝʣʪʦʢ ʜʦʣʞʝʥ ʟʘʥʠʤʘʪʴ ʮʝʥʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩ ʥʝʙʦʣʴʰʠʤ ʩʤʝʱʝʥʠʝʤ ʚ ʩʪʦʨʦʥʫ ʪʫʧʦʛʦ ʢʦʥʮʘ. 
ɺ ʷʡʮʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠʥʦʨʦʜʥʳʭ ʚʢʣʶʯʝʥʠʡ (ʪʝʤʥʳʝ ʠʣʠ ʢʨʘʩʥʳʝ ʧʷʪʥʘ). ɻʨʘʜʠʥʢʠ ʜʦʣʞʥʳ ʫʜʝʨʞʠʚʘʪʴ ʞʝʣʪʦʢ ʚ 
ʮʝʥʪʨʝ ʷʡʮʘ (ʧʨʠ ʚʨʘʱʝʥʠʠ ʷʡʮʘ ʞʝʣʪʦʢ ʤʘʣʦʧʦʜʚʠʞʝʥ). 

ʀʥʢʫʙʘʮʠʦʥʥʳʝ ʷʡʮʘ ʭʨʘʥʷʪ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ï ʷʡʮʝʩʢʣʘʜʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 8-150ʉ, 
ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 80-85 %, ʢʨʘʪʥʦʩʪʠ ʚʦʟʜʫʭʦʦʙʤʝʥʘ 5 ʨʘʟ ʚ ʯʘʩ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʭʨʘʥʠʪʴ 
ʧʝʨʝʧʝʣʠʥʳʝ ʷʡʮʘ ʥʝ ʙʦʣʝʝ 3 ʜʥʝʡ. 

ɼʣʷ ʭʦʨʦʰʝʛʦ ʨʘʟʚʠʪʠʷ ʟʘʨʦʜʳʰʝʡ ʥʝʦʙʭʦʜʠʤʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʠʟʤʝʥʷʶʱʠʝʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ 
ʚʦʟʨʘʩʪʦʤ. ɽʩʣʠ ʨʝʞʠʤ ʠʥʢʫʙʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʦʨʦʰʝʤʫ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʫʩʚʦʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʷʡʮʘ 
ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʨʤʘʣʴʥʦʝ ʜʳʭʘʥʠʝ ʟʘʨʦʜʳʰʘ, ʟʥʘʯʠʪ, ʦʥ ʫʩʪʘʥʦʚʣʝʥ ʧʨʘʚʠʣʴʥʦ. 

ʈʝʞʠʤ ʠʥʢʫʙʘʮʠʠ ʷʠʮ ʩʦʟʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ: ʪʝʤʧʝʨʘʪʫʨʳ, 
ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʚʦʟʜʫʭʦʦʙʤʝʥʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʚʳʚʦʜʘ ʤʦʣʦʜʥʷʢʘ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ ʪʘʢʠʝ 
ʧʨʠʝʤʳ, ʢʘʢ ʧʦʚʦʨʘʯʠʚʘʥʠʷ ʷʠʮ, ʦʭʣʘʞʜʝʥʠʝ ʠ ʜʨ. 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʦʣʦʜʥʷʢʘ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʆʪʜʝʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʝ 
ʪʨʝʙʫʝʪ ʚʦʧʨʦʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʩʚʝʪʘ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʉʧʝʮʠʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 
ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʪ ʩʚʝʪʘ. 

ʇʦʩʣʝ ʥʘʢʦʧʣʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʨʦʣʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 
ʬʫʥʢʮʠʷʭ ʜʦʤʘʰʥʠʭ ʧʪʠʮ, ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʜʨʫʛʦʛʦ ʚʦʧʨʦʩʘ. ɺʦʟʤʦʞʥʦʩʪʴ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʣʦʚʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʫ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʠ ʤʦʞʝʪ ʣʠ ʪʘʢʦʡ 
ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʟʘʤʝʥʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ, ʠ ʝʩʣʠ ʜʘ, ʪʦ ʚ ʢʘʢʦʡ ʤʝʨʝ, ʢʘʢʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʧʪʠʮ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʝʩʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʧʪʠʯʥʠʢʘʭ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 
ʥʝʜʦʩʪʘʪʦʯʥʦ ʷʨʢʠʤ, ʢʦʛʜʘ ʧʨʠʤʝʥʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ ʩʣʘʙʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʣʘʤʧʦʯʢʠ ʠʣʠ ʪʫʩʢʣʳʝ ʢʝʨʦʩʠʥʦʚʳʝ 
ʣʘʤʧʳ, ʪʦ ʪʘʢʦʝ ʦʩʚʝʱʝʥʠʝ ʥʠʢʘʢʦʛʦ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʥʘ ʷʡʮʝʥʦʩʢʦʩʪʴ ʥʝ ʦʢʘʟʳʚʘʝʪ, ʙʦʣʝʝ ʪʦʛʦ, ʧʨʠ 
ʩʣʘʙʦʤ ʦʩʚʝʱʝʥʠʠ ʧʪʠʮʘ ʥʝ ʩʭʦʜʠʪ ʜʘʞʝ ʩ ʥʘʩʝʩʪʘ. 

ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʩʚʝʪʘ ʥʝ ʷʚʣʷʶʪʩʷ 
ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʨʝʘʢʮʠʶ ʞʠʚʦʪʥʳʭ, ʯʘʩʪʦ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʠʦʜʦʚ 
ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʜʨʦʙʣʝʥʠʝ ʵʪʠʭ ʧʝʨʠʦʜʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʩʫʪʦʯʥʦʡ ʧʝʨʠʦʜʠʢʠ ʚ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ: ʪʝʤʧʝʨʘʪʫʨʳ, ʫʩʣʦʚʠʡ ʦʩʚʝʱʝʥʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ 
ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʩʝʟʦʥʘ ʛʦʜʘ, ʘ ʪʘʢʞʝ ʦʪ ʧʦʣʘ, ʚʦʟʨʘʩʪʘ, ʘʜʘʧʪʘʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ (ʧʦʣʦʚʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ, ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ, ʫʨʦʚʥʷ ʧʠʱʝʚʦʡ ʚʦʟʙʫʜʠʤʦʩʪʠ ʠ ʪ.ʜ.). 
ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʘ ʩʫʪʦʯʥʫʶ 
ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʥʝ ʨʘʚʥʦʟʥʘʯʥʘ. 

ʇʦ ʤʥʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʫʯʝʥʳʭ, ʩʫʪʦʯʥʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ 
ʫʩʣʦʚʠʷʤʠ ʦʩʚʝʱʝʥʠʷ, ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʚʝʪʣʳʭ ʠ ʪʝʤʥʳʭ ʯʘʩʪʝʡ ʩʫʪʦʢ. ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 
ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʪʧʨʘʚʣʝʥʠʷʭ ʞʠʚʦʪʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʠʱʝʚʳʤ 
ʬʘʢʪʦʨʦʤ ï ʫʩʣʦʚʠʷʤʠ ʜʦʙʳʚʘʥʠʷ ʧʠʱʠ ʠ ʫʨʦʚʥʝʤ ʧʠʱʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʀʤʝʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʨʘʙʦʪʳ 
ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʛʜʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ, ʯʪʦ ʠ ʩʫʪʦʯʥʘʷ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝ ʚʩʝʛʜʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 
ʫʩʣʦʚʠʷʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʇʦʜʦʙʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ 
ʩʫʪʦʯʥʫʶ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʠʟʫʯʝʥʳ ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɸ ʤʝʞʜʫ ʪʝʤ ʪʦʣʴʢʦ ʧʨʠʤʝʥʝʥʠʝ 
ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʠʪ ʧʨʦʩʣʝʜʠʪʴ ʧʨʠʯʠʥʥʦ ï ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʞʠʚʦʪʥʳʭ ʩ 
ʢʦʥʢʨʝʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪ ʨʝʛʫʣʷʮʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʦʨʛʘʥʠʟʤʘ 
ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʛʦ ʜʣʷ ʧʨʘʢʪʠʢʦʚ ʧʪʠʮʝʚʦʜʦʚ ʚʦʧʨʦʩʘ ï ʦ ʟʥʘʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʘ 
ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ. ï ʭ. ʧʪʠʮ, ʪʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ 
ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʧʨʦʚʝʨʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘ ʙʦʣʴʰʦʤ ʧʦʛʦʣʦʚʴʝ ʧʪʠʮ, ʢʦʪʦʨʳʝ ʩ 
ʥʝʩʦʤʥʝʥʥʦʩʪʴʶ ʜʦʢʘʟʳʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʝʪʘ ʚ ʫʚʝʣʠʯʝʥʠʠ ʷʡʮʝʥʦʩʢʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ. 
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ɻʫʣʴʥʘʟ ʉʫʣʝʢʝʰʦʚʘ 
(ʋʨʘʣʴʩʢ, ʂʘʟʭʩʪʘʥ) 

 
ʌʀʊʆʍʀʄʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʈɸʉʊɽʅʀʁ ɿɸʇɸɼʅʆ-ʂɸɿɸʍʉʊɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʄʠʨ ʨʘʩʪʝʥʠʡ ï ʚʝʣʠʯʘʡʰʝʝ ʯʫʜʦ ʧʨʠʨʦʜʳ, ʥʘʰʝ ʮʝʣʠʪʝʣʴʥʦʝ ʙʦʛʘʪʩʪʚʦ ʠ ʮʘʨʩʪʚʦ ʢʨʘʩʦʪʳ. ʂʘʞʜʦʝ 
ʨʘʩʪʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʦʝʦʙʨʘʟʥʫʶ ʬʘʙʨʠʢʫ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʪʝʟ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 
ʨʝʜʯʘʡʰʠʭ ʠ ʧʦʣʝʟʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʝʱʝʩʪʚ. ʄʥʦʛʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʦʰʣʠ ʯʝʨʝʟ ʚʝʢʘ, ʜʘʨʠʣʠ 
ʟʜʦʨʦʚʴʝ ʜʝʩʷʪʢʘʤ ʧʦʢʦʣʝʥʠʡ. ʆʥʠ ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʤʝʜʠʮʠʥʫ ʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʦʜʦʣʞʘʶʪ ʮʝʣʠʪʴ 
ʙʦʣʴʥʳʭ. ʇʨʘʚʠʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʪʨʘʚ ʩʦʜʝʡʩʪʚʫʝʪ ʠʟʣʝʯʝʥʠʶ ʤʥʦʛʠʭ ʙʦʣʝʟʥʝʡ [1]. 



24 çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ. ʃʝʯʝʙʥʳʝ ʧʨʝʧʘʨʘʪʳ, 
ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ ʪʨʝʪʠ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʳʧʫʩʢʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʨʘʩʪʝʥʠʷʤʠ ʧʨʦʚʝʨʝʥʘ ʥʘʨʦʜʥʳʤ ʦʧʳʪʦʤ, ʚʨʘʯʝʙʥʦʡ ʧʨʘʢʪʠʢʦʡ ʠ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʨʝʢʣʘʤʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ ʚ ʭʠʤʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʣʝʙʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ 
ʙʦʣʴʰʠʝ ʤʘʩʰʪʘʙʳ. ʆʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʫʤʥʦʝ ʩʦʯʝʪʘʥʠʝ ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ 
ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩ ʬʠʪʦʧʨʝʧʘʨʘʪʘʤʠ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʧʝʰʥʦʤʫ ʣʝʯʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʫ ʤʥʦʛʠʭ ʣʶʜʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʚʦʟʥʠʢʘʶʪ 
ʧʦʙʦʯʥʳʝ ʷʚʣʝʥʠʷ ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ ʠ ʠʥʦʛʜʘ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʙʦʣʝʟʥʴ (ʙʦʣʝʟʥʴ ʦʪ ʣʝʯʝʥʠʷ) [2]. 
ʇʦʵʪʦʤʫ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʠʥʪʝʨʝʩ ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ ʚʩʝ ʚʦʟʨʘʩʪʘʝʪ. ʆʩʦʙʝʥʥʦ ʦʥ ʚʦʟʨʦʩ ʫ ʣʠʮ 
ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʤ ʩʚʦʡʩʪʚʝʥʥʳ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʕʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʪʨʝʙʫʶʪ 
ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚ, ʠ ʚ ʩʣʫʯʘʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʯʫʞʜʳʭ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʦʨʛʘʥʠʟʤʫ, 
ʚʝʣʠʢʘ ʦʧʘʩʥʦʩʪʴ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʧʨʠʨʦʜʝ ʯʝʣʦʚʝʢʘ ʠ ʤʦʛʫʪ 
ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʬʠʪʦʧʨʝʧʘʨʘʪʳ ʪʘʢʞʝ ʧʨʠ ʣʝʯʝʥʠʠ ʜʝʪʝʡ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ 
ʟʥʘʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʠ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ [3]. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʵʪʘʧʦʚ ʠʟʫʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 
ʊʦʪʘʣʴʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 
ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʨʘʩʪʝʥʠʡ: ʘʣʢʘʣʦʠʜʳ, ʩʝʨʜʝʯʥʳʝ ʛʣʠʢʦʟʠʜʳ, ʩʘʧʦʥʠʥʳ, ʬʣʘʚʦʥʦʠʜʳ, ʧʦʣʠʤʝʨʥʳʝ 
ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʘʥʪʨʘʭʠʥʦʥʳ, ʢʫʤʘʨʠʥʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʣʠʧʠʜʳ, ʚʠʪʘʤʠʥʳ ʠ ʜʨ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʚʝʜʝʥʦ ʬʠʪʦʭʠʤʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʧʣʦʜʦʚ ʨʷʙʠʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Sʦrbus aucupʘria L) ʠ 
ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ (Arʦniʘʝ melʘnocʘrpʘʝ Elliot), ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ 
ʚʳʷʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʈʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Sʦrbus aucupʘria L) ʠ ʯʝʨʥʦʧʣʦʜʥʘʷ ʨʷʙʠʥʘ (Arʦniʘʝ melʘnocʘrpʘʝ Elliot) 
ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʠ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʘ ʪʘʢʞʝ ʚ 
ʂʦʩʪʘʥʘʡʩʢʦʡ, ʂʘʨʘʛʘʥʜʠʥʩʢʦʡ, ɸʢʤʦʣʠʥʩʢʦʡ, ɸʢʪʶʙʠʥʩʢʦʡ, ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ. 

ʈʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Sʦrbus aucupʘria L) ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʧʨʠʨʦʜʝ ʚ ʚʠʜʝ ʜʝʨʝʚʘ (ʜʦ 1,5 ʤ) ʠʣʠ ʢʫʩʪʘ. 
ʆʥʘ ʠʤʝʝʪ ʛʫʩʪʫʶ ʢʨʦʥʫ, ʤʦʣʦʜʳʝ ʚʝʪʢʠ ʨʷʙʠʥʳ ʩʝʨʦʚʘʪʦ-ʢʨʘʩʥʳʝ, ʦʧʫʰʝʥʥʳʝ, ʩ ʙʦʣʴʰʠʤʠ ʧʫʰʠʩʪʳʤʠ ʧʦʯʢʘʤʠ. 
ʎʚʝʪʢʠ ʨʷʙʠʥʳ ʢʨʘʩʥʦʡ ï ʙʝʣʳʝ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʦʥʪʠʯʥʳʭ ʩʦʮʚʝʪʠʷʭ. ʇʣʦʜʳ ï ʷʛʦʜʦʧʦʜʦʙʥʳʝ, ʰʘʨʦʚʠʜʥʳʝ, 
ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʳʝ, ʨʘʟʤʝʨʦʤ ʧʨʠʤʝʨʥʦ ʩ ʛʦʨʦʰʠʥʫ, ʛʦʨʴʢʦʚʘʪʳʝ ʠ ʪʝʨʧʢʠʝ ʥʘ ʚʢʫʩ. ʉʦʟʨʝʚʘʶʪ ʚ ʩʝʥʪʷʙʨʝ ʠ ʜʦ 
ʟʠʤʳ ʥʝ ʦʩʳʧʘʶʪʩʷ, ʘ ʦʩʪʘʶʪʩʷ ʥʘ ʜʝʨʝʚʝ ʜʘʞʝ ʟʠʤʦʡ. ʆʪ ʧʨʠʤʦʨʘʞʠʚʘʥʠʷ ʧʣʦʜʳ ʨʷʙʠʥʳ ʢʨʘʩʥʦʡ ʪʝʨʷʶʪ ʩʚʦʶ 
ʛʦʨʝʯʴ ʠ ʪʝʨʧʢʦʩʪʴ, ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʠʷʪʥʳʡ ʩʣʘʜʢʦʚʘʪʳʡ ʚʢʫʩ. ʂʨʘʩʥʘʷ ʨʷʙʠʥʘ ʙʦʛʘʪʘ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ 
(ʚʠʪʘʤʠʥʘ ʉ ʚ ʨʷʙʠʥʝ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʣʠʤʦʥʝ, ʠ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʤʘʣʠʥʝ, ʟʝʤʣʷʥʠʢʝ ʠ ʷʙʣʦʢʘʭ) ʠ 
ʢʘʨʦʪʠʥʦʤ. ʇʣʦʜʳ ʨʷʙʠʥʳ ʩʦʜʝʨʞʘʪ ʩʘʭʘʨʦʟʫ, ʛʣʶʢʦʟʫ, ʬʨʫʢʪʦʟʫ, ʩʦʨʙʠʪ, ʤʘʥʠʪ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ (ʷʙʣʦʯʥʫʶ, 
ʣʠʤʦʥʥʫʶ, ʚʠʥʥʫʶ, ʩʦʨʙʠʥʦʚʫʶ), ʚʠʪʘʤʠʥʳ B1, ɽ, ʢʘʪʝʭʠʥʳ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, 
ʬʣʘʚʦʥʦʠʜʳ, ʛʝʨʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʢʠʩʣʦʨʦʜʦʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʬʦʩʬʦʣʠʧʠʜʳ (ʢʝʬʘʣʠʥ, ʣʝʮʠʪʠʥ). ɺ ʣʠʩʪʴʷʭ 
ʨʷʙʠʥʳ ʦʙʥʘʨʫʞʝʥʳ ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʬʣʘʚʦʥʦʠʜʳ ʠ ʘʥʪʦʮʠʘʥʳ [4]. 

ʏʝʨʥʦʧʣʦʜʥʘʷ ʨʷʙʠʥʘ (Arʦniʘʝ melʘnocʘrpʘʝ Elliot) ï ʵʪʦ ʥʝʙʦʣʴʰʦʡ ʢʫʩʪʘʨʥʠʢ ʠʣʠ ʜʝʨʝʚʮʝ, ʚʳʩʦʪʦʡ ʜʦ 2,5 
ʤʝʪʨʦʚ. ʇʣʦʜʳ ʠʤʝʶʪ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʯʸʨʥʦʛʦ ʮʚʝʪʘ ʩ ʩʠʟʳʤ ʥʘʣʸʪʦʤ (ʜʦ 12 ʤʤ ʚ ʜʠʘʤʝʪʨʝ). ʅʘ ʚʢʫʩ ʧʣʦʜʳ 
ʘʨʦʥʠʠ ʩʣʘʜʢʠʝ, ʯʫʪʴ ʢʠʩʣʦʚʘʪʳʝ, ʩ ʚʷʞʫʱʠʤ ʠ ʪʝʨʧʢʠʤ ʚʢʫʩʦʤ. ʉʦʢ ʧʣʦʜʦʚ ʘʨʦʥʠʠ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʢʨʘʩʷʱʝʡ 
ʩʧʦʩʦʙʥʦʩʪʴʶ, ʠʤʝʝʪ ʮʚʝʪ ʦʪ ʨʫʙʠʥʦʚʦʛʦ ʜʦ ʯʝʨʥʠʣʴʥʦ-ʬʠʦʣʝʪʦʚʦʛʦ. 

ʊʝʤʥʳʝ ʷʛʦʜʳ ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ ʠʤʝʶʪ ʙʦʛʘʪʝʡʰʠʡ ʩʦʩʪʘʚ ʚʠʪʘʤʠʥʦʚ: ʧʨʦʚʠʪʘʤʠʥ ɸ (ʢʘʨʦʪʠʥ), ʉ, ɽ ʠ 
ʂ, ʨʠʙʦʬʣʘʚʠʥ, ʪʠʘʤʠʥ ʠ ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ. ʗʛʦʜʳ ʙʦʛʘʪʳ ʬʦʩʬʦʨʦʤ, ʤʘʛʥʠʝʤ, ʤʘʨʛʘʥʮʝʤ, ʞʝʣʝʟʦʤ, 
ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʢʠʩʣʦʪʘʤʠ, ʘ ʪʘʢʞʝ ʜʫʙʠʣʴʥʳʤʠ ʠ ʧʝʢʪʠʥʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ɺ ʘʨʦʥʠʠ ʩʦʜʝʨʞʠʪʩʷ ʚ 20 ʨʘʟ ʙʦʣʴʰʝ 
ʚʠʪʘʤʠʥʘ ʈ, ʯʝʤ ʚ ʷʙʣʦʢʘʭ ʠʣʠ ʘʧʝʣʴʩʠʥʘʭ, ʠ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʩ ʯʝʨʥʦʡ ʩʤʦʨʦʜʠʥʦʡ. ʂʨʦʤʝ ʪʦʛʦ, 
ʷʛʦʜʳ ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ ʙʦʛʘʪʳ ʡʦʜʦʤ: ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʥʠʭ ʩʦʜʝʨʞʠʪʩʷ ʚ 4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʤʘʣʠʥʝ ʠʣʠ 
ʟʝʤʣʷʥʠʢʝ. 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ ʈ, ʥʫʞʥʦʛʦ ʜʣʷ ʢʘʧʠʣʣʷʨʦʚ ʠ ʧʨʘʚʠʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʝʝ 
ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʥʘ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʩʨʝʜʠ ʜʨʫʛʠʭ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʎʝʥʥʦʩʪʴ ʝʛʦ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʫʢʨʝʧʣʷʝʪ 
ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʫʩʪʨʘʥʷʝʪ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, ʙʝʩʩʦʥʥʠʮʫ ʠ ʦʙʱʫʶ ʩʣʘʙʦʩʪʴ ʦʨʛʘʥʠʟʤʘ [4]. 

ɺ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʷʛʦʜʳ ʨʷʙʠʥʳ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʤʦʯʝʛʦʥʥʦʝ ʠ ʞʝʣʯʝʛʦʥʥʦʝ ʩʨʝʜʩʪʚʦ, ʜʣʷ ʩʥʠʞʝʥʠʷ 
ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʫʩʧʝʰʥʦ ʣʝʯʘʪ ʮʠʥʛʫ, ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʥʘʪʫʨʘʣʴʥʦʝ ʧʦʪʦʛʦʥʥʦʝ ʠ ʩʣʘʙʠʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ. 
ʈʷʙʠʥʦʚʳʡ ʩʦʢ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʩʥʠʤʘʝʪ ʦʪʝʯʥʦʩʪʴ, ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ, 
ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʢʨʦʚʦʪʝʯʝʥʠʝ, ʥʦʨʤʘʣʠʟʫʝʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʨʘʢʦʚʦʤ ʩʨʝʜʩʪʚʦʤ [5]. 

ʆ ʩʚʦʡʩʪʚʘʭ, ʩʪʨʦʝʥʠʠ ʠ ʧʨʠʤʝʥʝʥʠʠ ʨʷʙʠʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʘʧʠʩʘʥʦ ʤʥʦʛʦ. ʆʜʥʘʢʦ, ʩʚʝʜʝʥʠʡ 
ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ʇʦʵʪʦʤʫ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 
ʨʘʙʦʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ 
ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ 
ʧʣʦʜʘʭ ʦʙʳʢʥʦʚʝʥʥʦʡ ʨʷʙʠʥʳ (Sʦrbus aucupʘria L) ʠ ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ (Arʦniʘʝ melʘnocʘrpʘʝ Elliot). 

ʊʘʙʣʠʮʘ 1 
ʉʦʜʝʨʞʘʥʠʝ ɹɸɺ ʚ ʧʣʦʜʦʚʦʷʛʦʜʥʦʤ ʩʳʨʴʝ 

ʆʙʨʘʟʮʳ ʉʚʝʞʝʩʦʙʨʘʥʥʳʝ ɿʘʤʦʨʦʞʝʥʥʳʝ ʉʫʰʝʥʥʳʝ 

ʤʛ/100ʛ ʤʛ/100ʛ % ʤʛ/100ʛ % 

ʈʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Sʦrbus aucupʘria L) 

ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 180Ñ0,9 161Ñ0,9 89 109Ñ0,9 61 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ  5,36Ñ0,02 4,61Ñ0,02 86 3,24Ñ0,02 60 

ʂʘʨʦʪʠʥʦʠʜʳ  0,3Ñ0,2 0,3Ñ0,2 100 0,2Ñ0,2 67 

ɼʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ  0,3Ñ0,2 0,3Ñ0,2 100 0,2Ñ0,2 67 

ʈʷʙʠʥʘ ʯʝʨʥʦʧʣʦʜʥʘʷ (Arʦniʘʝ melʘnocʘrpʘʝ Elliot) 

ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 142Ñ0,9 124Ñ0,9 87 91Ñ0,9 64 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ 3,6Ñ0,02 2,2Ñ0,02 61 1,6Ñ0,02 44 

ʂʘʨʦʪʠʥʦʠʜʳ  3,1Ñ0,2 2,8Ñ0,2 90 2,1Ñ0,2 68 

ɼʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 2,8Ñ0,2 2,1Ñ0,2 75 2,0Ñ0,2 71 

 



çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

25  
 

ʄʝʪʦʜʦʤ ʙʫʤʘʞʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʩʣʝʜʫʶʱʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ (ʪʘʙʣʠʮʘ 2) 
[7,8]. 

ʊʘʙʣʠʮʘ 2 
ɿʥʘʯʝʥʠʝ Rf ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ 

ʂʠʩʣʦʪʘ 
ʇʣʦʜʳ 

ʘʩʢʦʨʙʠʥʦʚʘʷ ʷʙʣʦʯʥʘʷ ʣʠʤʦʥʥʘʷ ʷʥʪʘʨʥʘʷ 

ʆʙʳʢʥʦʚʝʥʥʘʷ ʨʷʙʠʥʘ  Rf = 0,43 Rf = 0,60 Rf = 0, 59 Rf = 0, 78 

ʏʝʨʥʦʧʣʦʜʥʘʷ ʨʷʙʠʥʘ Rf = 0,36 Rf =0,54 Rf =0,47 Rf = 0,62 

 
ʂʨʦʤʝ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʥʠʢʦʪʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʩ Rf=0,57 ʜʣʷ ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʣʦʜʦʚ ʦʙʳʢʥʦʚʝʥʥʦʡ ʨʷʙʠʥʳ (Sʦrbus aucupʘria L) ʠ ʯʝʨʥʦʧʣʦʜʥʦʡ 

ʨʷʙʠʥʳ (Arʦniʘʝ melʘnocʘrpʘʝ Elliot), ʧʦʢʘʟʘʣ, ʯʪʦ ʧʣʦʜʳ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 
ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʘʨʦʪʠʥʦʠʜʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ 
ʚʠʪʘʤʠʥʘ ʉ, ʢʘʨʦʪʠʥʦʠʜʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʠʭ ʭʨʘʥʝʥʠʷ 
ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʨʷʜʫ: ʩʚʝʞʝʩʦʙʨʘʥʥʳʝ ʧʣʦʜʳ ʨʷʙʠʥʳ > ʟʘʤʦʨʦʞʝʥʥʳʝ > ʩʫʰʝʥʳʝ ʧʣʦʜʳ ʨʷʙʠʥʳ. ʈʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʣʦʜʳ ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ ʠ ʨʷʙʠʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, 
ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʥʫʞʥʦ ʟʘʛʦʪʘʚʣʠʚʘʪʴ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ, ʛʜʝ ʙʦʣʴʰʝ 
ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ. ʇʣʦʜʳ ʨʷʙʠʥʳ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʚʠʪʘʤʠʥʘ ʉ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʚʝʞʝʤ ʚʠʜʝ. 

 
ʃʠʪʝʨʘʪʫʨa: 

1. ʂʦʨʪʠʥʦʚ ɺ.ʅ., ʂʦʨʪʠʥʦʚ ɸ.ɺ. çʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷè, 1998. -2412ʩ. 
2. ʂʦʟʴʷʥʦʚ ʉ.ʅ., ʂʦʟʴʥʦʚ ɸ.ʉ. çʃʝʢʘʨʩʪʚʝʥʥʳʝ ʷʛʦʜʥʳʝ ʨʘʩʪʝʥʠʷè, 1991ʛ. ï 458ʩ. 
3. ʐʘʨʠʥʦʚ ɺ.ʀ. ʠ ʜʨ. çʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷè ï ʄ.: ʃʝʩʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ,1976ï72ʩ. 
4. ɹʫʨʤʠʩʪʨʦʚ ɸ.ɼ. çʗʛʦʜʥʳʝ ʢʫʣʴʪʫʨʳè, 1972.-383 ʩ. 
5. ʇʣʝhʥʝʚ ɺ.ɺ. çʇʨʘʢʪʠʢʫʤ ʧʦ ʙʠʦʭʠʤʠʠ ʨʘʩʪʝʥʠʡè ï ʄ:. ʂʦʣʦʩ 1976ï256 ʩ. 
6. ɸʙʜʳʢʘʣʠʢʦʚʘ ʂ.ɸ. çʌʠʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡè ʄʝʪ. ʇʦʩʦʙʠʝ ʜʣʷ ʩʧʝʮ. ʧʨʘʢʪʠʢʫʤʘ. 
ʂʦʩʪʘʥʘʡ: ʂɻʋ ʠʤ. ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ, 2002ï60ʩ. -2 ʯʘʩʪʴ. 

7. ɸʙʜʳʢʘʣʠʢʦʚʘ ʂ.ɸ. çʌʠʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡè ʄʝʪ. ʇʦʩʦʙʠʝ ʜʣʷ ʩʧʝʮ. ʧʨʘʢʪʠʢʫʤʘ. 
ʂʦʩʪʘʥʘʡ: ʂɻʋ ʠʤ. ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ, 2002ï60ʩ.-1 ʯʘʩʪʴ. 

 
 

N.X. Xakimov, M. Q. Xamrayeva 
(SamDU, Samarqand, O`zbekiston) 

 
TOGôNING YUQORI MINTAQALARIDA OôSUVCHI YOVVOYI DORIVOR OôSIMLIKLARNING 

NEMATODOFAUNASI VA UNING SHAKLLANISH XUSUSIYATLARI 
 

Togôlarning dengiz sathidan 1600-2000 metr balandlikdagi mintaqalarida oôziga xos ekologik muhit mavjudki, 
bunday sharoitda oôsuvchi turli-tuman oôsimliklar, jumladan yovvoyi dorivor oôsimliklarning ham oôziga xos fitonematodalari 
faunasi shakllangan boôladi. Bunday faunani oôrganish va olingan maôlumotlarni tahlil qilish oôz-oôzidan ravshanki ham 
nazariy va ham amaliy ahamiyatga ega. Ushbu yoônalishda Zarafshon togô tizmasining pastki mintaqalari va togô oldi 
hududlarida tarqalgan yovvoyi dorivor oôsimliklarning ayrim turlarini nematodofaunasini oôrganishga qaratilgan, lekin toôla 
boôlmagan baôzi maôlumotlar bor. (Toôlaganov A.T., 1958; Adilova N. B., 1981; Hakimov N.X., 2008). 

Zarafshon togôlarining baland mintaqalaridan biri Omon qoôton maskani tarkibiga kiruvchi Taxta qoracha manzili 
hududida tarqalgan ayrim yovvoyi dorivor oôsimliklardan boôyimodaron, sariq andiz, dorivor qoqioôt, oddiy sachratqi, togô 
rayhoni, dorivor gulxayri va sariq qashqarbeda kabilar tadqiqot obyekti sifatida tanlab olindi. Ushbu oôsimliklardan va 
ularning rizosferasi tuprogôining 20 sm gacha chuqurlikdagi qatlamlaridan 280 ta namunalar olinib, laboratoriya sharoitida 
kayta ishlov berilib, Bermanning voronkali usulidan foydalanib, nematodalar ajratib olindi va 4% li formalin eritmasida 
fiksasiyalandi. 

Fiksasiyalangan nematodalar terib olinib, gliserin-spirt aralashmasida tozalanib, vaqtinchalik mikropreparatlar 
tayyorlanib, ularning turlari hamda individalari miqdori aniqlab olindi. 

Tadqiqiot ishlari jarayonida obyekt qilib olingan yovvoyi dorivor oôsimliklarda topilgan nematodalar 66 turni tashkil 
etdi. Turlarni taksonomik birliklar boôyicha tahlil qilganimizda, ular nematodalar (Nematoda) sinfining uchta (Chromodorea, 
Adenophorea, Rhabditea) kenja sinfi va 8 ta (Plectida, Monhysterida, Enoplida, Mononchida, Dorylaimida, Rhabditida, 
Aphelenchida, Tylenchida) turkumlariga mansibligi aniqlandi. Har bir turkumning tarkibidagi turlar soniga eôtibor beriladigan 
boôlsa, ularning anchagina qismi (56%) Tylenchida (21 tur) va Rhabditida (16 tur) ga mansubligi maôlum boôldi. Aphelenchida 
va Dorylaimida turkumlari 9-10 tadan, qolgan turkumlar esa 1-2 turlarga ega boôlishi aniqlandi. Sistematik roôyxatda ayrim 
avlodlar, jumladan Eudorylaimus, Panagrolaimus, Aphelenchoides, Tylenchus, Ditylenchus kabilar oôzalarining 3-6 tadan 
turlari bilan namoyon boôlishdi. 

Tadqiqot olib borilgan hudud sharoitida dorivor oôsimliklarning nematodofaunalari tarkibini tahlil qiladigan boôlsak, 
ularning vegetativ aôzolari va rizosferalari tuprogôida topilgan turlar soni va individlari miqdori deyarli bir xil, lekin shunday 
boôlsa ham ayrim farq qiluvchi hususiyatlar boôlishi aniqlandi. Masalan, boôymodaron va dorivor qoqioôtning nematodofaunasi 
30-31 turdan iborat boôlsa, sariq andiz, oddiy sachratqi va togô rayxonida-27-28 tur, dorivor gulxayri va sariq qashqarbeda 
faunalari 25-26 turdan iborat boôldi. Bundan tashqari har bir oôsimlik turi oôzining xususiy turlariga ham ega ekanligi aniqlandi. 
Masalan, boôyimodoron faunasi uchun xarakterli tur Notylenchus abulbobus hisoblansa, sariq andiz faunasi uchun harakterli 
turlar Neotylenchus consobrinus va Radopholus similis dan iborat boôldi. Bunday xususiy turlar boshqa dorivor oôsimliklar 
nematodofaunasida ham mavjud boôldi. Masalan, dorivor qoqioôt faunasida Plectus cirratus, Seinura oxiura, Nothotylenchus 
acris, Ditylenchus intermedius, oddiy sachratqi uchun Eudorylaimus muchabbatae, Diplogaster rivalis, Lelenchus 
discrepans; togô rayhoni uchun Mylonchulus sigmaturus, Tylenchus filiformis, Neotylenchus intermedius; dorivor gulxayri 
uchun Proteroplectus longicaudatus, Alaimus primitives va nihoyat sariq qashqarbeda uchun Panagrolaimus armatus, 
Seinura demani, Hexatylus viviparous kabilar aynan aytilgan oôsimliklar faunasi uchun xos turlar hisoblanadi. 
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Dorivor oôsimliklarda topilgan nematodalar oôzlarining tarqalish darajasi va yashash joylari bilan ham farq qilishini 
kuzatish mumkin. Masalan boôymodaronning vegetativ aôzolari va rizosferasi tuprogôida topilgan 31 turning 16 turi oôsimlik 
tanasida, 15 turi esa faqat rizosfera tuprogôi qatlamlarida uchratildi. Lekin ushbu joyda shuni qayd qilish oôrinliki oôsimlikning 
ildiz sistemasida uchratilgan turlarning 6 tasi yer usti qismlari va rizosfera tuprogôida ham yashashi aniqlandi. Bunday 
turlarga Heterocephalobus elongatus, Chiloplacus lentus, Aphelenchoides parietinus, Ditylenchus destructor kabilarni 
koôrsatish mumkin. Nematoda turlarining bunday holatda tarqalishini boshqa dorivor oôsimliklar faunasida ham qayd etildi. 

Dorivor oôsimliklarda topilgan barcha nematodalarni oôsimliklarga nisbatan munosabati va oziqlanish usuli hamda 
oziqa turiga binoan tuproqda erkin yashab, mikroorganizmlar bilan oziqlanuvchilar (pararizobiontlar), tuproqda yashab, 
organik chirindi bilan oziqlanuvchilar (saprobiontlar) va zamburugô hamda oôsimliklar shirasi (suyuq tirik toôqima) bilan 
oziqlanuvchi turlar yoki parazit fitonematodalarga ajratish mumkin. Tuproqda yashovchi ayrim turlar ham mavjudki, ular 
baôzan oôsimlik tanasiga kirib, uning toôqimalari bilan oziqlanishga oôtadi. Bunday turlar yarim saprobiont (devisaprobiont) lar 
deyilib, oôsimlikka deyarli zarar keltirmaydi hamda kasallik (nematodoz) alomatlarini ham paydo qilmaydi. 

Faunasi oôrganilgan yovvoyi dorivor oôsimliklarning nematodalari tarkibida parazit fitonematodalar16 turni tashkil 
etdi. Lekin ular orasidan ayrimlari, jumladan soxta afelenx (Paraphelenchus pseudoparietinus), oddiy afelenx 
(Aphelenchoides parietinus), ayri dumli afelenx (A. bicaudatus), poya nematodasi (Dutylenchus dipsaci), maysa pratilenxi 
(Pratylenchus pratensis) kabilar deyarli barcha dorivor oôsimliklarning vegetativ aôzolari va rizosfera tuprogôida topildi. Parazit 
fitonematodalar tarkibini tahlil qilar ekanmiz, hududda shimol boôrtma nematodasi (Meloidogyne hapla) ning mavjudligi 
eôtiborni oôziga jalb etadi. Tadqiqot obyektlaridan 2 tur yovvoyi dorivor oôsimliklari- boôyimodoron va sariq qashqarbedaning 
ildiz sistemasining boôrtma nematodasi bilan kuchsiz zararlanganligi aniqlandi. Ushbu holat togôning yuqori mintaqasida 
oôsuvchi ayrim yovvoyi oôsimliklar ushbu parazitni oôzida saqlashda hamda keng maydonlarda (agrosenozlarda) tarqalishini 
taôminlovchi tabiiy manba rolini bajarishi mumkin degan xulosaga ham olib keladi. 

Boôrtma nematodasidan tashqari hududda dorivor oôsimliklar orasida ayrim parazit turlardan Neotylenchus 
abulbosus, N. Consobrinus, Rodopholus simulis, Nothotylenchus acris kabilar hududda juda ham siyrak yoki kam 
tarqalganligi maôlum boôldi. Chunki ushbu parazitlar boôyimodoron va qoqioôtning rizosferasi tuprogôining 10-20 smli 
qatlamida topilda, boshqa dorivor oôsimliklar faunasida ular uchratilmadi. 

Xulosalar: 

¶ Omon qoôton maskaniga qarashli Taxta qoracha manzilining yuqori togô mintaqasida tarqalgan 7 tur yovvoyi 
dorivor oôsimliklarning nematodafanasi 66 turni tashkil etdi. 

¶ Dorivor oôsimliklarning nematodofpunasini tarkibidagi parazit fitonematodalarning aksariyati oôz xoôjayinlarining 
vegetativ aôzolarida (ildiz sistemasida) va rizosfera tuprogôining 0-10 sm li qatlamida joylashganligi qayd qilindi. 

¶ Dorivor oôsimliklari nematodafaunasini tashkil etuvchi turlarning 16 tasi (25%) parazit fitonematodalardan iborat 
boôldi, hamda ularning 5 ta turi hududda keng tarqalganligi aniqlandi. 
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ʀʢʨʦʤ ʏʫʣʠʝʚ, ɪʨʢʠʥ ʈʘʭʤʘʪʫʣʣʘʝʚ 
(ʂʘʨʰʠ, ʋʟʙʝʢʠʩʪʘʥ) 

 
ɺʃʀʗʅʀɽ ʇʈʆʀɿɺʆɼʅʓʍ ɻʃʀʎʀʈʈɽʊʆɺʆʁ ʂʀʉʃʆʊʓ ʅɸ ʇɸʉʉʀɺʅʋʖ ʇʈʆʅʀʎɸɽʄʆʉʊʔ 

ʄɽʄɹʈɸʅ ʄʀʊʆʍʆʅɼʈʀʁ 

 
ɺʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʜʝʡʩʪʚʠʶ ʤʝʤʙʨʘʥʦʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ 

ʤʝʤʙʨʘʥ ʤʠʪʦʭʦʥʜʨʠʠ (ʄʭ), ʠʟʤʝʥʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʠʟʤʝʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ʠʦʥ-
ʩʝʣʝʢʪʠʚʥʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʩʚʝʪʦʨʘʩʩʝʷʥʠʷ, ʜʳʭʘʥʠʷ ʠʣʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ [4, ʩ. 96-102; 5, ʩ. 2375-2379.]. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʘʸʪ ʦʩʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 
ʩʦʩʪʦʷʥʠʝ ʄʭ ʚ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʠ ʫʜʦʙʥʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ. ʇʨʦʠʟʚʦʜʥʳʝ ʛʣʠʮʠʨʨʝʪʦʚʦʡ ʢʠʩʣʦʪʳ (ɻʨʂ) 
ʵʬʬʝʢʪʠʚʥʦ ʚʣʠʷʣʠ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʣʠʧʠʜʥʳʭ ʤʝʤʙʨʘʥʘʭ, ʧʨʠ ʵʪʦʤ ʤʝʤʙʨʘʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʟʘʚʠʩʠʣʘ ʦʪ ʧʨʠʨʦʜʳ ʟʘʤʝʩʪʠʪʝʣʷ ʚ ʤʦʣʝʢʫʣʝ [2 ʘ, ʩ. 13-14.]. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʤʙʨʘʥʦʘʢʪʠʚʥʳʭ ʩʚʦʡʩʪʚ 
ʧʨʦʠʟʚʦʜʥʳʭ ɻʨʂ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ɻʨʂ ʠ ʧʨʦʠʟʚʦʜʥʳʭ ɻʨʂ ʩ ʟʘʤʝʩʪʠʪʝʣʝʤ ʧʠʧʝʨʠʜʠʥ ʜʦʟʦʟʘʚʠʩʠʤʦ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʙʠʩʣʦʡʥʳʭ ʣʠʧʠʜʥʳʭ ʤʝʤʙʨʘʥ ʚ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ 10 ʤʄ ʂCI [2 ʙ, ʩ. 15-16.]. ɺ ʩʚʷʟʠ 
ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʥʘʤʠ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʜʝʡʩʪʚʠʝ ɻʨʂ ʠ ʝʝ ʧʨʦʠʟʚʦʜʥʳʭ ʥʘ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥ ʄʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʧʨʦʠʟʚʦʜʥʳʭ ɻʨʂ ï ʤʦʨʬʦʣʠʥ-ɻʎ ʠ 4-ʧʠʨʠʜʠʣ-ɻʎ-ʘʤʠʜʘ ʥʘ ʢʠʥʝʪʠʢʫ 
ʥʘʙʫʭʘʥʠʷ ʄʭ ʚ ʠʟʦʦʩʤʦʪʠʯʝʩʢʠʭ ʩʨʝʜʘʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʜʥʦ- ʠ ʜʚʫʭʚʘʣʝʥʪʥʳʤʠ ʢʘʪʠʦʥʘʤʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʪʘʙʣʠʮʝ 
1. ʀʟ ʪʘʙʣʠʮʳ 1. ʚʠʜʥʦ, ʯʪʦ ʤʦʨʬʦʣʠʥ-ɻʎ ʠ 4-ʧʠʨʠʜʠʣ-ɻʎ-ʘʤʠʜ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʥʘʯʠʥʘʷ ʩ 25 ʤʢʄ, ʚʳʟʳʚʘʶʪ 
ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥ ʄʭ ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʢʘʪʠʦʥʘʤ (ʪʘʙʣ. 1.). 
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ɺ ʮʝʣʦʤ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʥʳʤʠ ɻʨʂ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʜʦʟʝ (100 ʤʢʄ) ʠʟʤʝʥʝʥʠʝ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚʥʫʪʨʝʥʥʝʡ ʤʝʤʙʨʘʥʳ ʄʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤ ʦʪʥʦʰʝʥʠʝʤ: 
ɻʣʠʮʠʨʨʝʪʦʚʘʷ ʢʠʩʣʦʪʘ ï 
ʉʘ

2+:
 H

+:
 K

+
: Na

+
: Mg

2+:
 Ba

2+
 = 1: 0,69: 0,3: 0,22: 0,12: 0,1 

100 ʤʢʄ ʤʦʨʬʦʣʠʥ-ɻʎ ï 
ʉʘ

2+:
 H

+:
 K

+
: Na

+
: Mg

2+:
 Ba

2+
 = 1: 0,70: 0,50: 0,31: 0,19: 0,17. 

100 ʤʢʄ 4-ʧʠʨʠʜʠʣ-ɻʎ-ʘʤʠʜ ï 
ʉʘ

2+:
 H

+
: K

+
: Na

+
: Mg

2+:
 Ba

2+
 = 1: 0,68: 0,49: 0,29: 0,22: 0,20. 

ɺ ʵʪʠʭ ʨʘʩʯʝʪʘʭ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʄʭ ʜʣʷ ʧʝʨʚʦʛʦ ʢʘʪʠʦʥʘ ʚ ʨʷʜʫ ʦʪʥʦʰʝʥʠʡ ʧʨʠʥʷʪʦ ʟʘ 1. 
ʈʘʥʝʝ ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʂʘʤʙʫʨʦʚʦʡ ɺ.ʉ. [1, ʩ. 110] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ɻʨʂ, ʚ ʦʪʣʠʯʠʠ ʦʪ 

ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ (ɻʟʂ), ʚ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʫʚʝʣʠʯʠʚʘʝʪ ʧʘʩʩʠʚʥʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥ ʄʭ ʜʣʷ 
ʨʘʟʣʠʯʥʳʭ ʢʘʪʠʦʥʦʚ ʠ ʦʙʣʘʜʘʝʪ ʉʘ

2+
 ï ʠʦʥʦʬʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʀʟʫʯʝʥʥʳʝ ʥʘʤʠ ʧʨʦʠʟʚʦʜʥʳʝ ɻʨʂ, ʢʦʪʦʨʳʝ 

ʠʥʛʠʙʠʨʦʚʘʣʠ ʘʢʪʠʚʥʦʩʪʴ ʎʩɸ-ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʧʦʨʳ ʄʭ (ʮʠʪʠʟʠʥ-ʵʪʠʣ-ɻʎ, ʮʠʪʠʟʠʥ-ʠʟʦʧʨʦʧʠʣ-ɻʎ ʠ 2-ʧʠʨʠʜʠʣ-ɻʎ-
ʘʤʠʜ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 25-100 ʤʢʄ ʥʝ ʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʧʘʩʩʠʚʥʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥ ʄʭ ʜʣʷ ʢʘʪʠʦʥʦʚ ʠ 
ʩʘʭʘʨʦʟʳ. 

ɼʘʣʝʝ ʤʳ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʨʘʚʥʠʚʘʣʠ ʵʬʬʝʢʪʳ ʧʨʦʠʟʚʦʜʥʳʭ ɻʨʂ ʩ ʵʬʬʝʢʪʦʤ ɻʨʂ ʥʘ ʧʘʩʩʠʚʥʫʶ 
ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʤʝʤʙʨʘʥ ʤʠʪʦʭʦʥʜʨʠʡ (ʨʠʩ.1.). ʇʨʠ ʜʝʡʩʪʚʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʜʚʫʭ ʩʦʝʜʠʥʝʥʠʡ ɻʨʂ ʩ 
ʟʘʤʝʩʪʠʪʝʣʷʤʠ ʤʦʨʬʦʣʠʥ- ʠ ʧʠʨʠʜʠʣ-, ʧʘʩʩʠʚʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥ ʄʭ ʜʣʷ ʠʦʥʦʚ ʉʘ

2+ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 25 ʠ 

22 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʠʞʝ, ʯʝʤ ʚ ʩʣʫʯʘʝ ɻʨʂ. ʇʨʦʪʦʥʥʘʷ 
ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥ ʄʭ ʪʘʢʞʝ ʥʠʞʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʨʦʠʟʚʦʜʥʳʭ ɻʨʂ, ʯʝʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ɻʨʂ (ʨʠʩ.1.). 
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘʠʙʦʣʴʰʘʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʜʣʷ ʠʦʥʦʚ ʉʘ

2+
. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʤʝʤʙʨʘʥʦʘʢʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ɻʨʂ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ɻʨʂ 
ʦʙʣʘʜʘʝʪ ʉʘ

2+
- ʠʦʥʦʬʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [1, ʩ. 110]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʫʝʤʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ɻʨʂ ʤʦʜʠʬʠʮʠʨʫʶʪ ʧʘʩʩʠʚʥʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥ ʄʭ, 
ʧʨʠʯʝʤ, ʤʝʤʙʨʘʥʦʘʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʠʟʚʦʜʥʳʭ ɻʨʂ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʩʢʝʣʝʪʘ ʤʦʣʝʢʫʣʳ, ʟʘʤʝʩʪʠʪʝʣʝʡ ʠ ʠʭ ʤʝʩʪʘ 
ʨʘʩʧʦʣʦʞʝʥʠʷ. 
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ʉɽʂʎɯʗ: ɻɽʆɻʈɸʌɯʗ ɯ ɻɽʆʃʆɻɯʗ 
ɽʨʣʘʥ ʂʝʫʢʝʥʦʚ 

(ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ) 
 

ʂɸʈʊʆɻʈɸʌʀʏɽʉʂʆɽ ʅɸʉʃɽɼʀɽ ʏʆʂɸʅɸ ɺɸʃʀʍɸʅʆɺɸ 
 

ʀʤʷ ʢʘʟʘʭʩʢʦʛʦ ʧʨʦʩʚʝʪʠʪʝʣʷ ʏ. ʏ. ɺʘʣʠʭʘʥʦʚʘ ʩʪʦʠʪ ʚ ʦʜʥʦʤ ʨʷʜʫ ʩ ʠʤʝʥʘʤʠ ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ ʤʠʨʘ. 
ɽʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʪʨʫʜʳ ʧʦ ʛʝʦʛʨʘʬʠʠ, ʛʝʦʣʦʛʠʠ, ʛʝʦʜʝʟʠʠ, ʠʩʪʦʨʠʠ, ʵʪʥʦʛʨʘʬʠʠ, ʵʢʦʥʦʤʠʢʝ, ʩʦʮʠʦʣʦʛʠʠ ʢʦʪʦʨʳʝ 
ʩʣʫʞʘʪ ʠ ʙʫʜʫʪ ʩʣʫʞʠʪʴ ʥʦʚʳʤ ʧʦʢʦʣʝʥʠʷʤ ʛʝʦʛʨʘʬʦʚ, ʦʧʨʝʜʝʣʷʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 
ʧʦʟʥʘʥʠʠ ʪʘʡʥ ʧʨʠʨʦʜʳ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʝʛʦ ʢʘʢ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ ʠ ʫʯʝʥʦʛʦ, ʧʨʝʜʘʥʥʦʛʦ 
ʥʘʫʢʝ. ɽʛʦ ʦʪʣʠʯʘʣ ʛʝʨʦʠʟʤ, ʧʨʦʷʚʣʝʥʥʳʡ ʚ ʪʨʫʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʝʟʜʦʢ, ʧʣʦʜʦʪʚʦʨʥʦʩʪʴ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʦʩʪʴ ʨʘʙʦʪ, 
ʪʘʣʘʥʪʣʠʚʦʩʪʴ ʩʜʝʣʘʣʠ ʏʦʢʘʥʘ ʚʩʝʩʪʦʨʦʥʥʝ ʦʙʨʘʟʦʚʘʥʥʳʤ ʛʝʦʛʨʘʬʦʤ-ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʤ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ. 
ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʝʱʝʥʥʳʭ ʠʤ ʨʘʡʦʥʦʚ ʦʪʣʠʯʘʣʠʩʴ ʰʠʨʦʪʦʡ ʦʭʚʘʪʘ ʷʚʣʝʥʠʡ. ɺ ʦʪʥʦʰʝʥʠʠ 
ʪʦʯʥʦʩʪʠ ʠ ʧʦʜʨʦʙʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʫʯʝʥʥʳʭ ʤʝʩʪʥʦʩʪʝʡ, ʜʝʪʘʣʴʥʦʩʪʠ ʦʧʠʩʘʥʠʷ ʙʳʪʘ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʶʪ 
ʪʨʫʜʳ ʤʥʦʛʠʭ ʝʛʦ ʩʦʚʨʝʤʝʥʥʠʢʦʚ. ɸ ʩʭʝʤʘʪʠʯʝʩʢʠʝ ʟʘʨʠʩʦʚʢʠ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʦʪʣʠʯʘʚʰʠʝʩʷ 
ʪʦʯʥʦʩʪʴʶ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʦʥ ʩʦʩʪʘʚʣʷʣ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʠʭ ʧʫʪʝʰʝʩʪʚʠʡ ʷʚʣʷʣʘʩʴ ʚʘʞʥʳʤ ʩʧʨʘʚʦʯʥʠʢʦʤ 
ʜʣʷ ʤʥʦʛʠʭ ʨʫʩʩʢʠʭ ʫʯʝʥʳʭ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʚʦʝʥʥʳʭ ʜʝʷʪʝʣʝʡ ʪʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʭʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʏ. ɺʘʣʠʭʘʥʦʚʘ ʚ ʦʩʥʦʚʥʦʤ ʦʪʨʘʞʘʣʠ ʤʘʨʰʨʫʪʳ ʝʛʦ ʧʫʪʝʰʝʩʪʚʠʡ ʠ, ʢʦʥʝʯʥʦ, ʥʝ 
ʦʙʣʘʜʘʣʠ ʚʩʝʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʫʢʠ. ʅʦ ʚ ʪʦ ʚʨʝʤʷ ʦʥʠ ʜʘʚʘʣʠ ʧʝʨʚʳʝ ʩʚʝʜʝʥʠʷ 
ʦ ʧʨʦʡʜʝʥʥʳʭ ʤʘʨʰʨʫʪʘʭ. ɺ ʥʠʭ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ: ʛʦʨʳ, ʧʣʘʪʦ, ʨʝʢʠ, ʥʘʩʝʣʝʥʥʳʝ 
ʧʫʥʢʪʳ ʠ ʜʨ. ʦʙʲʝʢʪʳ ʩʨʝʜʳ ʧʦʩʝʰʝʥʠʷ. 

ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ çʇʝʨʝʚʘʣʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʷʥʴ-ʐʘʥʷè ʙʳʣʘ ʧʝʨʚʦʡ ʢʘʨʪʦʡ ʪʘʢʦʛʦ ʨʦʜʘ ʚ ʠʩʪʦʨʠʠ 
ʠʟʫʯʝʥʠʷ ʵʪʦʛʦ ʨʘʡʦʥʘ. ʏ.ʏ. ɺʘʣʠʭʘʥʦʚ ʜʦʚʦʣʴʥʦ ʪʦʯʥʦ ʧʝʨʝʜʘʣ ʥʘ ʥʝʡ ʦʨʠʝʥʪʘʮʠʶ ʭʨʝʙʪʦʚ. ʅʘʧʨʘʚʣʝʥʠʝ ʠʭ ʧʦʯʪʠ 
ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʵʪʠʭ ʞʝ ʭʨʝʙʪʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʢʘʨʪʝ. ɼʘʥʳ ʥʘʟʚʘʥʠʷ ʨʝʢ, ʙʝʨʫʱʠʭ ʥʘʯʘʣʦ ʚ 
ʎʝʥʪʨʘʣʴʥʦʤ ʊʷʥʴ-ʐʘʥʝ, ʠ ʠʭ ʧʨʠʪʦʢʦʚ. ɺʝʨʥʦ ʫʢʘʟʘʥʳ ʠʩʪʦʢʠ ʨʝʢ, ʩʪʝʢʘʶʱʠʭ ʩ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʦʚ ʊʝʨʩʢʝʡ ɸʣʘʪʘʫ 
(ʨʝʢʠ ɿʘʫʢʫ, ʂʟʳʣʩʫ, ɼʞʘʨʛʘʣʘʥ, ʊʫʨʛʝʥʴ-ɸʢʩʫ, ʊʝʢʝʩ, ʊʶʙ). ɺ ʨʝʢʘʭ, ʙʝʨʫʱʠʭ ʥʘʯʘʣʦ ʚ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʛʦʨʳ 
ʏʘʭʦʨʭʦʨʫʤ, ʫʛʘʜʳʚʘʶʪʩʷ ʠʩʪʦʢʠ ʨ. ʅʘʨʳʥ. ʉʘʤʘʷ ʢʨʫʧʥʘʷ ʨʝʢʘ ʩ ʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʘʚʳʤʠ ʧʨʠʪʦʢʘʤʠ, 
ʫʢʘʟʘʥʥʘʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʢʘʨʪʳ, ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʢʦʡ ʉʘʨʳʜʞʘʩ. ʆʜʥʘʢʦ ʵʪʘ ʢʘʨʪʘ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ 
ʦʰʠʙʢʠ. ɻʣʘʚʥʳʡ ʝʝ ʥʝʜʦʩʪʘʪʦʢ ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʩʢʘʞʝʥʠʝ. ɻʦʨʳ ʏʘʭʦʨʢʦʨʫʤ ʠ ʜʨʫʛʠʝ ʭʨʝʙʪʳ, 
ʧʨʦʩʪʠʨʘʶʱʠʝʩʷ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʶʛʦ-ʟʘʧʘʜ, ʪ. ʝ. ʮʝʥʪʨʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʢʘʨʪʳ ɺʘʣʠʭʘʥʦʚʘ, ʠʤʝʶʪ ʙʦʣʴʰʫʶ 
ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʯʝʤ ʦʥʘ ʫʢʘʟʘʥʘ ʥʘ ʦʨʠʛʠʥʘʣʝ ʏʦʢʘʥʘ. ʅʦ ʩʣʝʜʫʝʪ ʩʨʘʟʫ ʞʝ ʩʜʝʣʘʪʴ ʦʛʦʚʦʨʢʫ, ʯʪʦ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚ ʥʝ 
ʧʨʦʭʦʜʠʣ ʦʪ ʠʩʪʦʢʦʚ ʨ. ʅʘʨʳʥ ʢ ʚʝʨʰʠʥʝ ʍʘʥ-ʊʝʥʛʨʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝ ʠʤʝʣ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ 
ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʵʪʦʛʦ ʧʫʪʠ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚ ʩʪʘʣ ʞʝʨʪʚʦʡ ʟʨʠʪʝʣʴʥʦʛʦ ʦʙʤʘʥʘ. ʉ ʧʝʨʝʚʘʣʘ ɼʞʝʪʳʤ-
ɸʩʫ ʦʥ ʩʤʦʛ ʥʘʙʣʶʜʘʪʴ ʚʝʣʠʯʝʩʪʚʝʥʥʫʶ ʧʘʥʦʨʘʤʫ ʍʘʥ-ʊʝʥʛʨʠ, ʥʘʤʥʦʛʦ ʚʦʟʚʳʰʘʶʱʝʛʦʩʷ ʥʘʜ ʜʨʫʛʠʤʠ ʛʦʨʘʤʠ 
ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. ɸʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ çʎʘʨʷ ʜʫʭʦʚè, ʧʦ ʤʥʝʥʠʶ ɺʘʣʠʭʘʥʦʚʘ, ʜʦʣʞʥʘ ʙʳʣʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ 
ʤʝʥʝʝ 20 ʪʳʩʷʯ ʬʫʪʦʚ (6096 ʤ), ʘ ʩʥʝʞʥʘʷ ʣʠʥʠʷ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʣʝʞʠʪ ʥʘ ʚʳʩʦʪʝ 11530 ʬʫʪʦʚ (3529 ʤ). 

ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʵʪʠ ʜʘʥʥʳʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ, ʪʦ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʢʘʨʪʠʥʫ: ʚʳʩʦʪʘ ʍʘʥ-ʊʝʥʛʨʠ ï 6955 ʤ, 
ʚʤʝʩʪʦ 6095 ʤ (ʧʦ ɺʘʣʠʭʘʥʦʚʫ), ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʩʥʝʛʦʚʦʡ ʣʠʥʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʩʦʩʪʘʚʣʷʝʪ 4200 
ʤ, ʧʨʦʪʠʚ 3520 ʤ ʫ ʏʦʢʘʥʘ (ʘ ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʩʥʝʛʦʚʘʷ ʣʠʥʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʩʧʫʩʢʘʝʪʩʷ ʥʠʞʝ, ʪʦ ʨʘʩʭʦʞʜʝʥʠʷ 
ʧʦʣʫʯʘʶʪʩʷ ʝʱʝ ʤʝʥʴʰʝ). 

ʅʦ, ʧʦʞʘʣʫʡ, ʩʘʤʳʡ ʠʥʪʝʨʝʩʥʳʡ ʠ ʚʘʞʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʩʦʙʨʘʥ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚʳʤ ʟʘ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ 
ɺʦʩʪʦʯʥʦʤ ʊʫʨʢʝʩʪʘʥʝ. ɺ ʘʨʭʠʚʝ ʨʫʢʦʧʠʩʝʡ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚʘ, ʧʦʤʠʤʦ ʝʛʦ ʟʘʧʠʩʝʡ ʚ ʜʥʝʚʥʠʢʘʭ, ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 
ʟʘʨʠʩʦʚʦʢ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ.[1] 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʘ ʢʘʨʪʘ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʩʜʝʣʘʥʥʘʷ ʏʦʢʘʥʦʤ ʥʘ ʩʪʨʘʥʠʮʘʭ ʝʛʦ ʜʥʝʚʥʠʢʘ. ʕʪʫ ʢʘʨʪʫ 
ʏʦʢʘʥ ʩʦʩʪʘʚʠʣ ʢʘʢ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʠ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ (ʩʚʝʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ 
ʨʘʟʣʠʯʥʳʭ ʢʫʧʮʦʚ, ʠʟ ʢʠʪʘʡʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʪ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʠ ʪ. ʜ.). ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ 
ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʚ ʨʘʡʦʥʘʭ, ʣʝʞʘʱʠʭ ʩʝʚʝʨʥʝʝ ɼʞʫʥʛʘʨʠʠ ï ʚ ʦʙʣʘʩʪʷʭ ʢ ʶʛʫ ʠ ʚʦʩʪʦʢʫ ʦʪ ʂʘʰʛʘʨʠʠ 
ʏʦʢʘʥ ɺʘʣʠʭʘʥʦʚ ʥʝ ʙʳʚʘʣ, ʧʦʵʪʦʤʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʝʩʝʥʳ ʚ ʵʪʫ ʢʘʨʪʫ. ʅʘ ʥʝʡ 
ʦʭʚʘʯʝʥʘ ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʘʷ ʧʣʦʱʘʜʴ ɿʘʧʘʜʥʦʛʦ ʂʠʪʘʷ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʡ ʦʙʣʘʩʪʝʡ: ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ 
ʄʦʥʛʦʣʠʠ, ʚʦʩʪʦʢʘ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʜʘʞʝ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʀʥʜʠʠ. 

ʕʪʦ ʙʳʣʘ ʧʝʨʚʘʷ ʜʦʩʪʦʚʝʨʥʘʷ ʢʘʨʪʘ ʥʝʚʝʜʦʤʦʡ ʂʘʰʛʘʨʠʠ ʠ ʛʨʘʥʠʯʘʱʠʭ ʩ ʥʝʡ ʨʘʡʦʥʦʚ. ʍʦʪʷ ʥʘ ʥʝʡ 
ʥʘʥʝʩʝʥʳ ʣʠʰʴ ʛʦʨʥʳʝ ʭʨʝʙʪʳ, ʦʟʝʨʘ, ʨʝʢʠ ʠ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʵʪʦ ʥʠʩʢʦʣʴʢʦ ʥʝ ʧʨʠʥʠʞʘʝʪ ʜʦʩʪʦʠʥʩʪʚ ʵʪʦʡ 
ʟʘʤʝʯʘʪʝʣʴʥʦʡ ʢʘʨʪʳ. ɺ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʫʩʠʣʝʥʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʈʦʩʩʠʠ ʩʦ ʩʪʨʘʥʘʤʠ ɺʦʩʪʦʢʘ, 
ʨʘʙʦʪʘ ʤʦʣʦʜʦʛʦ ʫʯʝʥʦʛʦ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʷʚʣʷʣʘʩʴ ʢʘʢ ʙʳ ʚʘʞʥʳʤ ʩʧʨʘʚʦʯʥʠʢʦʤ ʜʣʷ ʤʥʦʛʠʭ 
ʨʫʩʩʢʠʭ ʫʯʝʥʳʭ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʚʦʝʥʥʳʭ ʜʝʷʪʝʣʝʡ. 

ʂʘʨʪʘ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚʳʤ, ʠʤʝʝʪ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ, ʪʘʢ ʠ 
ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʆʨʠʝʥʪʘʮʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʦʢʨʫʞʘʶʱʠʭ ʂʘʰʛʘʨʠʶ, ʜʘʥʘ 
ɺʘʣʠʭʘʥʦʚʳʤ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʭʨʝʙʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʊʷʥʴ-ʐʘʥʴ, 
ʊʘʨʙʘʛʘʪʘʡ, ʠ ʄʦʥʛʦʣʴʩʢʠʡ ɸʣʪʘʡ. 

ʊʘʢ, ʛʦʨʳ ʊʷʥʴ-ʐʘʥʴ ʥʘ ʢʘʨʪʝ ɺʘʣʠʭʘʥʦʚʘ ʥʘʭʦʜʷʪʩʷ ʢ ʶʛʫ ʦʪ ʛ. ʍʦʪʘʥ ʠ ʦʢʘʡʤʣʷʶʪ ɺʦʩʪʦʯʥʳʡ ʊʫʨʢʝʩʪʘʥ ʩ 
ʛʁʘ. ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʊʷʥʴ-ʐʘʥʴ ʨʘʩʧʦʣʦʞʝʥ ʛʦʨʘʟʜʦ ʚʦʩʪʦʯʥʝʝ, ʘ ʥʘ ʵʪʦʤ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʳ ʛʦʨʳ ʂʫʵʥʴ-ʃʫʥʴ. 
ʅʘ ʵʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʩʪʦ ʦʧʠʩʢʘ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʚʦʝʤ çʆʪʯʝʪʝ ʦ ʩʦʩʪʦʷʥʠʠ ɸʣʪʳʰʘʨʘè, ʏʦʢʘʥ ʷʚʥʦ ʧʠʰʝʪ: 
çɺʦʩʪʦʯʥʳʡ ʊʫʨʢʝʩʪʘʥ ʩ ʪʨʝʭ ʩʪʦʨʦʥ ʟʘʤʢʥʫʪ ʛʦʨʘʤʠ: ʥʘ ʩʝʚʝʨʝ ʊʷʥʴ-ʐʘʥʝʤ, ʥʘ ʟʘʧʘʜʝ ɹʦʣʦʨʦʤ ʠ ʥʘ ʶʛʝ ʂʫʵʥʴ-
ʃʫʥʝʤè. ʂʘʢ ʚʠʜʥʦ, ʏʦʢʘʥ ʚʩʝ-ʪʘʢʠ ʟʥʘʣ, ʯʪʦ ʂʘʰʛʘʨʠʶ ʩ ʶʛʘ ʦʢʘʡʤʣʷʶʪ ʛʦʨʳ ʂʫʵʥʴ-ʃʫʥʴ, ʘ ʥʝ ʊʷʥʴ-ʐʘʥʴ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʄʦʥʛʦʣʴʩʢʠʡ ɸʣʘʪʘʫ ʧʨʦʩʪʠʨʘʝʪʩʷ ʦʪ ʰʠʨʦʪʳ ʦʟ. ɿʘʡʩʘʥ ʜʦ ʧʘʨʘʣʣʝʣʠ ʛ. ʋʨʫʤʯʠ ʠ ʠʤʝʝʪ 
ʥʘʧʨʘʚʣʝʥʠʝ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ. ʅʘ ʢʘʨʪʝ ʞʝ ɺʘʣʠʭʘʥʦʚʘ ʵʪʦʛʦ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɿʜʝʩʴ ʄʦʥʛʦʣʴʩʢʠʡ 
ɸʣʪʘʡ ʧʨʠʤʳʢʘʝʪ ʢ ʚʦʩʪʦʯʥʳʤ ʦʪʨʦʛʘʤ ʊʷʥʴ-ʐʘʥʷ ʠ, ʩʣʠʚʘʷʩʴ ʩ ʥʠʤ, ʫʭʦʜʠʪ ʢʫʜʘ-ʪʦ ʥʘ ʚʦʩʪʦʢ. ʇʦʵʪʦʤʫ ʵʪʫ 
ʥʝʪʦʯʥʦʩʪʴ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʰʠʙʢʝ, ʜʦʧʫʱʝʥʥʦʡ ɺʘʣʠʭʘʥʦʚʳʤ, ʢʘʢ ʠ ʪʫ, ʯʪʦ ʭʨ. ʊʘʨʙʘʛʘʪʘʡ ʠʤʝʝʪ ʰʠʨʦʪʥʦʝ 
ʧʨʦʩʪʠʨʘʥʠʝ, ʘ ʥʝ ʤʝʨʠʜʠʘʥʘʣʴʥʦʝ, ʢʘʢ ʵʪʦ ʜʘʥʦ ʫ ʏʦʢʘʥʘ. 

ɻʠʜʨʦʛʨʘʬʠʷ ʥʘ ʵʪʦʡ ʢʘʨʪʝ ʥʘʥʝʩʝʥʘ ʜʦʚʦʣʴʥʦ ʧʦʜʨʦʙʥʦ. ɿʜʝʩʴ ʏʦʢʘʥ ʦʪʤʝʪʠʣ ʚʩʝ ʦʩʥʦʚʥʳʝ ʨʝʢʠ ʄʘʣʦʡ 
ɹʫʭʘʨʠʥ ʠ ʠʭ ʢʨʫʧʥʳʝ ʧʨʠʪʦʢʠ. ʆʜʥʘʢʦ ʠ ʪʫʪ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʊʘʢ, ʨ. ʖʣʜʫʟ, ʙʝʨʫʱʘʷ ʥʘʯʘʣʦ ʚ ʛʦʨʘʭ 
ʄʫʩʫʨ-ɼʘʙʘ, ʥʘ ʢʘʨʪʝ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚʘ ʷʚʣʷʝʪʩʷ ʧʨʠʪʦʢʦʤ ʨʝʢʠ ʊʝʢʝʩ, ʘ ʥʝ ʨʝʢʠ ʍʘʡʜʳʢ-ɻʦʣ (ʂʦʥʯʝ-ɼʘʨʴʷ), ʢʘʢ ʵʪʦ 
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ʝʩʪʴ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʀʩʪʦʢʠ ʊʝʢʝʩʘ ʜʘʥʳ ʥʘ ʵʪʦʡ ʢʘʨʪʝ ʥʝʚʝʨʥʦ, ʥʦ ʚʩʝ ʞʝ ʏʦʢʘʥ ʟʥʘʣ, ʯʪʦ ʚʝʨʭʦʚʴʷ ʵʪʦʡ ʨʝʢʠ 
ʥʘʭʦʜʷʪʩʷ ʚ ʛʦʨʘʭ ʊʝʨʩʢʝʡ ɸʣʘʪʘʫ, ʘ ʥʝ ʚ ʛʦʨʘʭ ʄʫʟʘʨʪʘ. ʅʘ ʩʚʦʝʡ ʢʘʨʪʝ çʇʝʨʝʚʘʣʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʷʥʴ-ʐʘʥʷè ʏ.ʏ. 
ɺʘʣʠʭʘʥʦʚ ʦʯʝʥʴ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʣ ʠʩʪʦʢʠ ʊʝʢʝʩʘ. ɸ ʚʝʜʴ ʵʪʫ ʢʘʨʪʫ ʦʥ ʩʜʝʣʘʣ ʨʘʥʴʰʝ, ʯʝʤ ʢʘʨʪʫ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥ ʠʤʝʣ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʪʦʢʘʭ ʊʝʢʝʩʘ. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʢʘʨʪʝ ʏʦʢʘʥʘ ʨ. ʂʦʥʯʝ-ɼʘʨʴʷ, ʚʳʪʝʢʘʶʱʘʷ ʠʟ ʦʟ. ɹʦʩʪʘʥʥʦʨ (ɹʘʛʨʘʰʢʫʣʴ), 
ʚʧʘʜʘʝʪ ʚ ʨ. ʊʘʨʠʤ. ʉʝʡʯʘʩ ʞʝ ʂʦʥʯʝ-ɼʘʨʴʷ ʠʤʝʝʪ ʩʪʦʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʟʝʨʦ ʃʦʙʥʦʨ ʩ ʩʝʚʝʨʘ, ʘ ʩ ʊʘʨʠʤʦʤ ʦʥʘ 
ʩʚʷʟʘʥʘ ʣʠʰʴ ʩʫʭʦʡ ʧʨʦʪʦʢʦʡ, ʢʦʪʦʨʘʷ ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʜʴʷ ʩʦʝʜʠʥʷʝʪ ʵʪʠ ʜʚʝ ʨʝʢʠ. ʕʪʦʪ ʬʘʢʪ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 
ʨʝʢʘ ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʚʳʨʘʙʦʪʘʪʴ ʥʦʚʦʝ ʨʫʩʣʦ. 

ʆʙʦʙʱʘʷ ʚʩʝ ʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʰʠʙʢʠ, ʢʘʨʪʘ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʷʚʣʷʝʪʩʷ 
ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʏʦʢʘʥʘ ɺʘʣʠʭʘʥʦʚʘ. 

ʉʨʝʜʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚʝʣʠʢʦʛʦ ʢʘʟʘʭʩʢʦʛʦ ʫʯʝʥʦʛʦ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ çʂʘʨʪʘ 
ʢʘʟʘʭʩʢʦʡ ʩʪʝʧʠ XVIII ʚʝʢʘè (1850). ʆʥʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʝʨʦʤ, ʙʝʟ ʫʢʘʟʘʥʠʷ ʤʘʩʰʪʘʙʘ. ɺ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʩʥʠʟʫ 
ʠʤʝʝʪ ʧʦʜʧʠʩʴ ɺʘʣʠʭʘʥʦʚʘ ʠ ʜʘʪʫ ç27 ʷʥʚʘʨʷ 1850è 

ʂʘʨʪʘ ʫʜʠʚʠʪʝʣʴʥʦ ʧʦʣʥʦ ʦʭʚʘʪʳʚʘʝʪ ʧʦʯʪʠ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʦʪ ʚʦʩʪʦʯʥʦʛʦ 
ʧʦʙʝʨʝʞʴʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʜʦ ʛʨʘʥʠʮ çʂʠʪʘʡʩʢʦʡ ʠʤʧʝʨʠʠè ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠ ʦʪ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʜʦ ʛʨʘʥʠʮ 
ʉʨʝʜʥʝʡ ɸʟʠʠ (ʥʠʟʦʚʴʝʚ ɸʤʫʜʘʨʴʠ ʠ ʉʳʨʜʘʨʴʠ) ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. 

ʎʝʥʥʦʩʪʴ ʢʘʨʪʳ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʏ.ʏ ɺʘʣʠʭʘʥʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 
ʚʦʩʩʪʘʥʦʚʠʣ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ, ʠʟʚʝʩʪʥʳʝ ʚ XVIII ʚ. ʇʨʝʞʜʝ 
ʚʩʝʛʦ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʩʝʪʴ, ʫʩʪʨʦʡʩʪʚʦ ʨʝʣʴʝʬʘ ʠ ʛʣʘʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʘʨʪʝʨʠʠ, ʧʝʨʝʩʝʢʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʶ 
ʢʘʟʘʭʩʢʠʭ ʩʪʝʧʝʡ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ: ʦʪ ʛ. ʉʝʤʠʧʘʣʘʪʠʥʩʢʘ ʥʘ ʦʟ. ʀʩʩʳʢ-ʂʫʣʴ, ʦʪ ʢʨʝʧʦʩʪʠ ʂʦʨʷʢʦʚʩʢʠʡ ʥʘ ʨ. ʀʨʪʳʰʝ 
ʯʝʨʝʟ ʋʨʦʯʠʱʝ ɹʘʷʥʘʫʣ ʠ ʗʤʘʥ ʉʘʨʳʩʫ ʥʘ ʊʫʨʢʝʩʪʘʥ, ʦʪ ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ (ʜʚʝ ʜʦʨʦʛʠ) ʥʘ ʛ. ɸʪʙʘʩʘʨ ʠ ʛʦʨʳ 
ʋʣʳʪʘʫ ʢ ʨ. ʉʳʨʜʘʨʴʝ, ʘ ʪʘʢʞʝ ʚʜʦʣʴ ʨ. ʀʰʠʤʘ ʠ ʊʫʨʛʘʷ ʥʘ ʧʝʩʢʠ ʂʘʨʘʢʫʤʳ (ʧʨʠʘʨʘʣʴʩʢʠʝ ï ɸ. ɹ.) ʠ ʫʢʨʝʧʣʝʥʠʝ 
ʈʘʠʤʩʢʦʝ, ʦʪ ʢʦʪʦʨʦʛʦ ʜʦʨʦʛʘ ʚʝʣʘ ʚ ɹʫʭʘʨʩʢʦʝ ʚʣʘʜʝʥʠʝ. ʀ, ʥʘʢʦʥʝʮ, ʦʪ ʢʨʝʧʦʩʪʠ ʊʨʦʠʮʢʦʡ ʯʝʨʝʟ ʨ. ʊʦʙʦʣ ʠ ʊʫʨʛʘʡ 
ʥʘ ʈʘʠʤʩʢʦʝ ʠ ʜʘʣʝʝ ʯʝʨʝʟ ʧʝʩʢʠ ʂʳʟʳʣʢʫʤʳ ʚ ɹʫʭʘʨʫ. ɼʦʨʦʛʘ ʯʝʨʝʟ ʂʳʟʳʣʢʫʤʳ ʧʝʨʝʩʝʢʘʝʪ ʩʫʭʠʝ ʨʫʩʣʘ ʨ. 
ʉʳʨʜʘʨʴʠ (ʦʥʠ ʥʘ ʢʘʨʪʝ ʥʝ ʠʤʝʶʪ ʥʘʟʚʘʥʠʡ, ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʥʳ ʧʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ), ʦʪʭʦʜʷʱʠʝ ʦʪ ʦʩʥʦʚʥʦʡ 
ʨʝʢʠ. ʇʦ ʚʩʝʤʫ ʚʠʜʥʦ, ʯʪʦ ʵʪʠ ʨʫʩʣʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʳʥʝ ʧʝʨʝʩʦʭʰʠʝ ʨʫʩʣʘ ɼʞʘʥʘ-ɼʘʨʴʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʘ 
ʨʝʢʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚʳʤ ʧʝʨʠʦʜ ʙʳʣʘ ʙʝʟʚʦʜʥʦʡ, ʭʦʪʷ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʚʨʝʤʝʥʘ ʪʦ ʟʘʧʦʣʥʷʣʘʩʴ 
ʚʦʜʦʡ, ʪʦ ʚʳʩʳʭʘʣʘ. 

ʋ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚʘ ʠʤʝʝʪʩʷ ʝʱʝ ʦʜʥʘ ʢʘʨʪʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʠʤ ʚ 1852 ʛ. ï ʩʭʝʤʘʪʠʯʩʝʢʘʷ ʢʘʨʪʘ ʊʫʨʛʘʡʩʢʦʡ 
ʩʪʝʧʠ ʠ ʂʫʰʤʫʨʫʥʩʢʦʛʦ ʦʢʨʫʛʘ, ʢʦʪʦʨʘʷ ʚʳʯʝʨʯʝʥʘ ʧʝʨʦʤ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʨʪʦʡ 1850 ʛ. ʚʪʦʨʘʷ ʢʘʨʪʘ ʦʭʚʘʪʳʚʘʝʪ 
ʤʝʥʴʰʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʥʦ ʧʦ ʩʪʝʧʝʥʠ ʧʦʜʨʦʙʥʦʩʪʠ ʚ ʧʦʢʘʟʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ï ʫʨʦʯʠʱ, ʛʦʨʦʜʦʚ, ʢʨʝʧʦʩʪʝʡ ʠ ʪ. ʜ., 
ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ï ʨʝʢ, ʦʟʝʨ ʠ ʦʪʯʘʩʪʠ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ, ʧʨʝʚʦʩʭʦʜʠʪ ʧʝʨʚʫʶ. ʂʨʦʤʝ ʪʦʛʦ, 
ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ 1852 ʛ., ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʩʪʦʨʠʯʝʩʢʦʡ ʢʘʨʪʳ 1850 ʛ., ʩʦʜʝʨʞʘʣʘ ʤʥʦʛʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, 
ʠʟʚʝʩʪʥʳʝ ʢʦ ʚʨʝʤʝʥʠ ʝʝ ʩʦʩʪʘʚʣʝʥʠʷ [2]. 

ɹʦʣʴʰʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ çʂʘʨʪʘ ʢʘʟʘʭʩʢʦʡ ʩʪʝʧʠ ʩʝʨʝʜʠʥʳ XIX ʚʝʢʘè. ʉʫʜʷ ʧʦ ʥʘʜʧʠʩʠ, ʩʜʝʣʘʥʥʦʡ 
ʚ ʣʝʚʦʤ ʫʛʣʫ ʣʠʩʪʘ, ʵʪʘ ʢʘʨʪʘ ʙʳʣʘ ʚʳʯʝʨʯʝʥʘ ʏʦʢʘʥʦʤ 9 ʷʥʚʘʨʷ 1856 ʛ., ʪ. ʝ. ʚ ʪʫ ʧʦʨʫ, ʢʦʛʜʘ ʝʤʫ ʙʳʣʦ ʚʩʝʛʦ 20 ʣʝʪ. 

ʂʘʨʪʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʝʝ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʢʘʨʪʦʡ ʂʘʟʘʭʩʪʘʥʘ 
ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʥʝʢʦʪʦʨʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʚ ʪʦ ʚʨʝʤʷ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʘʨʪʘʤʠ ɺʘʣʠʭʘʥʦʚʘ ʫ ʵʪʦʡ ʝʩʪʴ ʦʜʥʦ ʚʘʞʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ï ʵʪʦ 
ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʤʘʩʰʪʘʙʥʦʩʪʠ, ʜʝʣʘʶʱʝʝ ʢʘʨʪʫ ʙʦʣʝʝ ʮʝʥʥʦʡ ʚ ʩʚʦʝʤ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ. 

ɺ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʫʩʠʣʝʥʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʈʦʩʩʠʠ ʩʦ ʩʪʨʘʥʘʤʠ ɺʦʩʪʦʢʘ, ʨʘʙʦʪʳ ʏ.ʏ. 
ɺʘʣʠʭʘʥʦʚʘ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʷʚʣʷʣʠʩʴ ʚʘʞʥʳʤ ʩʧʨʘʚʦʯʥʳʤ ʧʦʩʦʙʠʝʤ ʜʣʷ ʤʥʦʛʠʭ ʨʫʩʩʢʠʭ 
ʫʯʝʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʝʷʪʝʣʝʡ. ʀʭ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʨʫʢʦʧʠʩʠ ʝʛʦ ʠ ʢʘʨʪʳ ʧʨʦʰʣʠ ʯʝʨʝʟ ʨʫʢʠ 
ʤʥʦʛʠʭ ʫʯʝʥʳʭ, ʚʳʩʦʢʦʧʦʩʪʘʚʣʝʥʥʳʭ ʯʠʥʦʚʥʠʢʦʚ. ʀʭ ʯʠʪʘʣʠ ʦʬʠʮʝʨʳ ɻʝʥʝʨʘʣʴʥʦʛʦ ʰʪʘʙʘ, ʨʫʢʦʚʦʜʠʪʝʣʠ ʚʦʝʥʥʦʛʦ 
ʤʠʥʠʩʪʝʨʩʪʚʘ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ, ʯʣʝʥʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʚʝʪʘ ʠ ʂʘʙʠʥʝʪʘ ʤʠʥʠʩʪʨʦʚ. 
ʄʘʪʝʨʠʘʣʘʤʠ ʠ ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚʘ ʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʘʚʪʦʨʳ, ʢʘʢ ɸ.ʌ. ɻʦʣʫʙʝʚ, ɼ.ʀ. ʈʦʤʘʥʦʚʩʢʠʡ, 
ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʠ ʇ.ʇ. ʉʝʤʝʥʦʚ-ʊʷʥʴ-ʐʘʥʩʢʠʡ, ʄ.ʀ. ɺʝʥʶʢʦʚ, ʌ.ʈ. ʆʩʪʝʥ-ʉʘʢʝʥ, ɽ.ʇ. ʂʦʚʘʣʝʚʩʢʠʡ, ɸ.ɸ. ʊʘʪʘʨʠʥʦʚ ʠ 
ʤʥʦʛʠʝ ʜʨʫʛʠʝ. [3] 

ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʫʞʝ ʚʳʰʝ, ɺʘʣʠʭʘʥʦʚ ʚʥʝʩ ʥʝʤʘʣʳʡ ʚʢʣʘʜ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʥʘʫʢʫ, ʦʧʠʩʘʥʠʡ ʟʝʤʝʣʴ, 
ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʝʛʦ ʚʳʩʦʢʠʭ ʟʘʩʣʫʛʘʭ ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ. ʐʠʨʦʢʦʝ ʧʦʣʝ ʜʣʷ 
ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʢʨʳʣʦʩʴ ʧʝʨʝʜ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚʳʤ ʚ 1855-1856 ʛʛ. ʚʦ ʚʨʝʤʷ ʝʛʦ ʧʫʪʝʰʝʩʪʚʠʡ 
ʧʦ ʎʝʥʪʨʘʣʴʥʦʤʫ ʂʘʟʘʭʩʪʘʥʫ, ʊʘʨʙʘʛʘʪʘʶ, ʉʝʤʠʨʝʯʴʶ ʠ ʚ ʩʦʩʪʘʚʝ ʥʘʫʯʥʦʡ ʵʢʩʧʝʜʠʮʠʠ ʥʘ ʦʟ. ʀʩʩʳʢ-ʂʫʣʴ. ʇʫʪʝʚʳʝ 
ʜʥʝʚʥʠʢʠ ʵʪʠʭ ʧʫʪʝʰʝʩʪʚʠʡ ʏ. ɺʘʣʠʭʘʥʦʚʘ ʩʥʘʙʞʝʥʳ ʩʭʝʤʘʪʠʯʝʩʢʠʤʠ ʢʘʨʪʘʤʠ ʤʘʨʰʨʫʪʘ ʠ ʨʘʟʣʠʯʥʳʤʠ 
ʟʘʨʠʩʦʚʢʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʝʛʦ ʟʘʨʠʩʦʚʢʘʤ ʠ ʢʘʨʪ-ʩʭʝʤʘʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʵʪʠʭ ʤʝʩʪʥʦʩʪʷʭ ʠ 
ʧʦʣʫʯʝʥʳ ʢʘʨʪʳ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʢʠ ʵʪʠʭ ʤʝʩʪ. ʎʝʥʥʳʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʙʳʣ ʩʦʙʨʘʥ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚʳʤ ʚʦ ʚʨʝʤʷ 
ʝʛʦ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ ʤʠʩʩʠʠ ʚ ʂʫʣʴʜʞʫ. ʀʤ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʝʛʦ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ ʤʠʩʩʠʠ ʚ 
ʂʫʣʴʜʞʫ. ʀʤ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʧʦ ʧʫʪʠ ʦʪ ɸʣʪʳʥ-ʕʤʝʣʴʩʢʦʛʦ ʭʨʝʙʪʘ ʜʦ ʛ. ʂʫʣʴʜʞʠ. ʈʷʜ ʢʘʨʪ 
ʩʦʩʪʘʚʣʝʥ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚʳʤ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʫʪʝʰʝʩʪʚʠʷʤ. 
ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ çʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʄʦʥʛʦʣʠʩʪʘʥʘè, ʩʦʩʪʘʚʣʝʥʥʘʷ ʧʦ ʢʥʠʛʝ çʊʘʨʠʭʠ-ʈʘʰʠʜʠè, çʄʘʨʰʨʫʪʳ 
ʄ. ɻʘʙʜʫʣʤʘʞʠʪʦʚʘ ʦʪ ʀʩʩʳʢ-ʂʫʣʷ ʜʦ ʂʘʰʛʘʨʘè ʠ ʜʨ. [4] 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʧʦʣʫʯʝʥʥʳʤ ʚ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʩʘʶʱʝʤʫʩʷ ʠʟʫʯʝʥʠʶ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ 
ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʚ ʪʦʤ, ʯʪʦ ʏ.ʏ. ɺʘʣʠʭʘʥʦʚ ʜʦʩʪʠʛ ʫʩʧʝʭʦʚ 
ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʥʘ ʢʦʪʦʨʳʝ ʦʥ ʦʨʠʝʥʪʠʨʦʚʘʣʩʷ ʠ ʚʦ ʚʩʝʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʢʦʪʦʨʳʝ ʦʥ ʠʟʫʯʘʣ ʠ 
ʠʩʩʣʝʜʦʚʘʣ, ʦʩʪʘʚʠʣ ʥʝ ʟʘʪʦʧʪʘʥʥʳʡ ʩʣʝʜ ʚ ʨʘʟʚʠʪʠʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʫʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ ʠ ʚʥʝʩ ʟʥʘʯʠʪʝʣʴʥʳʡ 
ʚʢʣʘʜ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

1 ɺʘʣʠʭʘʥʦʚ ʏ. ʏ. ʉʦʙʨʘʥʠʝ ʩʦʯʠʥʝʥʠʡ ʚ ʧʷʪʠ ʪʦʤʘʭ, ʪ. II. ɸʣʤʘ-ɸʪʘ 
2 ɺʝʩʝʣʦʚʩʢʠʡ ʀ. ʇʨʝʜʠʩʣʦʚʠʝ ʢ ʩʦʯʠʥʝʥʠʷʤ ɺʘʣʠʭʘʥʦʚʘ ʏ. ʏ.- ɿʘʧʠʩʢʠ ʈɻʆ, 1904, ʪ. XXIX. 
3 ɺʘʣʠʭʘʥʦʚ ʏ. ʏ. ʉʦʙʨʘʥʠʝ ʩʦʯʠʥʝʥʠʡ ʚ ʧʷʪʠ ʪʦʤʘʭ, ʪ. III. ɸʣʤʘ-ɸʪʘ 
4 ɺʘʣʠʭʘʥʦʚ ʏ. ʏ. ʉʦʙʨʘʥʠʝ ʩʦʯʠʥʝʥʠʡ ʚ ʧʷʪʠ ʪʦʤʘʭ, ʪ. V. ɸʣʤʘ-ɸʪʘ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɹʝʡʩʝʥʦʚʘ ɸʣʠʷ ʉʘʨʩʝʥʦʚʥʘ.  
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ʉɽʂʎɯʗ: ɽʂʆʃʆɻɯʗ 
ʅᴅʟʛʫʣ ᴄʫʞʘʥʦʚʘ, ʂʝʥʞʝʛװʣ ɸʩץʘʨʙʝʢʦʚʘ 

(ʊʘʣʜʳץʦʨסʘʥ, פʘʟʘץʩʪʘʥ) 
 

ʄɽʂɽʊɽʇʊɯ ʂᴆɻɸʃɼɸʅɼʓʈʋ ɸʈפʓʃʓ ʕʂʆʃʆɻʀʗʃʓפ ɹɯʃɯʄ ʄɽʅ ʊᴄʈɹʀɽʅɯ פɸʃʓʇʊɸʉʊʓʈʋ 

 
ʄʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤʽ ʤʝʥ ʪᴅʨʙʠʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ: ʵʢʦʣʦʛʠʷʣʳץ ʩʘʫʘʪʪʳʣʳץ; 

ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ; ʵʢʦʣʦʛʠʷʣʳץ ʵʪʠʢʘ; ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪʪʽ ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʙʦʡʳʥʘ 
ʩʽשʽʨʝ ʙʽʣʫ ʢʝʟʝʢ ʢװʪʪʽʨʤʝʡʪʽʥ ʤᴅʩʝʣʝʥʽש ʙʽʨʽ. 

ʄʝʢʪʝʧʪʝ ʞװʡʝʣʽ ʞװʨʛʽʟʽʣʛʝʥ ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ, ʢᴇʛʘʣʜʘʥʜʳʨʫ ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʩʪʘʫʳʰ 
ʩʳʥʳʧʪʘʨʳʥʜʘ ʥʝʛʽʟʽ ץʘʣʘʥסʘʥ ᴅʩʝʤʜʽʢʪʽ ʩʝʟʽʥʫ, ʦʥʳ ᴇʟ ץʦʣʳʤʝʥ ʞʘʩʘʫ, ʪʘʣסʘʤʳʥ ʞʝʪʽʣʜʽʨʫ ʞײʤʳʩʳ ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ 
ʘʣʫ, ʷסʥʠ, ʙʘʟʘʣʳץ ʙʽʣʽʤ ʘʣʫ ʙʘʨʳʩʳʥʜʘ ʦʜʘʥ ʘʨʳ ʞʘʣסʘʩʳʥ ʪʘʧʧʘץ. ɹײʣ ʢʝʟʜʝ ʦץʫʰʳ ᴇʟʽʥ ץʦʨʰʘסʘʥ ʦʨʪʘʜʘסʳ 
ᴇʩʽʤʜʽʢʪʝʨʜʽץ שʳʨ-ʩʳʨʳʥ ʪʝʨʝש ʙʽʣʫʛʝ ʪʘʣʧʳʥʘʜʳ. ʉᴇʡʪʽʧ, ʦץʫʰʳ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʘʫʣʘʜʘ, ʙᴇʣʤʝʜʝ ᴇʩʽʨʫ, ʦʣʘʨʜʳ ʢװʪʽʧ 
ʙʘʧʪʘʫ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʥ ʽʟʜʝʧ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʙʘסʳʪʳʥʜʘסʳ ʧᴅʥʜʝʨʛʝ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪʘ ʙʘʩʪʘʡʜʳ. ʆץʫʰʳʥʳש 
ʤײʥʜʘʡ ץʳʟʳסʫʰʳʣʳסʳ ʢᴇʛʘʣʜʘʥʜʳʨʳʫ ʩʘʣʘʩʳʥʘ ʜʝʛʝʥ ʤʦʪʠʚʽʥ ʪʫʜʳʨʘʜʳ. ʄʦʪʠʚ ʦץʫʰʳʥʳש ᴇʩʽʤʜʽʢʪʝʨ ᴅʣʝʤʽ 
ʪʫʨʘʣʳ ʙʽʣʫʛʝ ʪʘʣʧʳʥʫʳʥʘ ʪװʨʪʢʽ ʙʦʣʘʜʳ. ɹʽʣʫʛʝ, סײʳʧ, ᴇʟ ץʦʣʳʤʝʥ ʽʩʪʝʫʛʝ װʡʨʝʥʛʝʥ ʦץʫʰʳʥʳש ʙʦʩ ʫʘץʳʪʳ 
ʙʦʣʤʘʡʜʳ. ɹʦʩ ʫʘץʳʪʳ ʙʦʣʤʘסʘʥ ʦץʫʰʳ ᴅʣʝʫʤʝʪʪʽʢ ᴇʤʽʨʜʝʛʽ ʞʘסʳʤʩʳʟ ʤʽʥʝʟ-ײץʣʳץʪʘʥ (ʜʝʚʠʘʥʪʪʳץ) ʘʫʣʘץ ʙʦʣʳʧ 
ᴇʩʝʪʽʥʽʥʝ ʢװʤᴅʥ ʞʦץ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙʦʩ ʞװʨʫʛʝ ʜʘסʜʳʣʘʥʙʘסʘʥ ʞʝʪʢʽʥʰʝʢ װʥʝʤʽ ʝשʙʝʢ ʝʪʫʛʝ ʪʘʣʧʳʥʳʧ, ʫʘץʳʪʳʥ 
ʪʠʽʤʜʽ, ʧʘʡʜʘʣʳ ʥᴅʨʩʝʣʝʨʜʽ װʡʨʝʥʫʛʝ ʞײʤʩʘʡʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽʥʽש ʘʫʣʘʩʳʥ ʢᴇʛʘʣʜʘʥʜʳʨʫ ʞʦʣסʘ ץʦʶ ʘʣʜʳʤʝʥ ʩʦʣ ʤʝʢʝʤʝʣʝʨʜʽש ʙʘʩʰʳʣʘʨʳʥʘ 
ʙʘʡʣʘʥʳʩʪʳ. ɯʩʢʝʨ ʙʘʩʰʳ ʤʝʢʪʝʧʪʝ ʙʽʣʽ ʙʝʨʫ ʩʘʧʘʩʳʥʳש ʘʨʪʪʳʨʫʜʳש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʝʥʛʽʟʫʤʝʥ ץʘʪʘʨ, 
ʦץʫʰʳʥʳש ʞʝʢʝ ʙʘʩʳʥʳש ʪײʣסʘʣʳץ ץʘʣʳʧʪʘʩʳʧ ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʵʢʦʣʦʛʠʷʣʳץ ,ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫ, 
ᴅʩʝʤʜʽʢʢʝ ʙʘʫʣʫ ʞʦʣʜʘʨʳʥ ʞʝʪʽʣʜʽʨʫʜʽ ʝʰץʘʰʘʥ ʥʘʟʘʨʳʥʘʥ ʪʳʩ ץʘʣʜʳʨʤʘʡʜʳ. 

ʕʢʦʣʦʛʠʷʣʳץ ʪᴅʨʙʠʝʥʽש ʥᴅʪʠʞʝʣʽʣʽʛʽ ʦץʫʰʳʥʳש ᴇʟʽʥʝ, ᴇʟʽʥʽש ʩʝʥʽʤʽʥʝ ʢᴇʟ ʞʝʪʢʽʟʫʽʥʜʝ. ʆץʫʰʳʥʳש ᴅʩʝʤʜʽʢʢʝ 
ʜʝʛʝʥ ʩװʡʽʩʧʝʥʰʽʣʽʛʽʥʽץ שʘʣʳʧʪʘʩʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʭʘʣʳץ, ʆʪʘʥ ʘʣʜʳʥʜʘסʳ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ ʘʨʪʘʜʳ. ᴄʣʝʤʜʝ ʪװʨʣʽ 
ʤʝʤʣʝʢʝʪʪʝʨʜʝ ʢᴇʛʘʣʜʘʥʜʳʨʫ ʤᴅʜʝʥʠʝʪʽ ײʣʪʪʳץ ʤᴅʜʝʥʠʝʪʪʽש ʢᴇʨʽʥʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄᴅʩʝʣʝʥ, ʞʘʧʦʥ ʭʘʣץʳ 
ʙʘʣʘʥʳ ʙʽʨʽʥʰʽ ʩʳʥʳʧʪʘʥ ʛװʣ ʝʛʫ, ʠʢʝʙʘʥʘ ʞʘʩʘʫ ʤᴅʜʝʥʠʝʪʽʥʝ װʡʨʝʪʝʜʽ. ɹʽʟʜʽש ʤʝʢʪʝʧʪʝʨʜʝ ʜʝ ʢᴇʛʘʣʜʘʥʜʳʨʫ 
ʙʘסʳʪʳʥʜʘ ʪװʨʣʽ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʫ ץʘʞʝʪ. ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʤʝʥ ʞװʨʛʽʟʽʣʝʪʽʥ ʞײʤʳʩʪʘʨ 
ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʞװʡʝʩʽʥʽש ʥʝʛʽʟʽʥ ץʘʣʘʧ, ʙʦʣʘʰʘץʪʘ ʠʢʝʤʜʽʛʽʥʝ, ץʘʙʽʣʝʪʽʥʝ ץʘʨʘʡ ʤʘʤʘʥʜʳץ ʪʘשʜʘʫʳʥʘ, ᴇʤʽʨʜʝʥ ᴇʟ 
ʦʨʥʳʥ ʪʘʙʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥʜʝʡ ʥᴅʪʠʞʝʣʽ ʙʦʣʫʳ ʪʠʽʩ. 

çɸʪʘʜʘʥ ʤʘʣ ץʘʣסʘʥʰʘ, ʪʘʣ ץʘʣʩʳʥè ʜʝʛʝʥʜʝʡ, ʞʘʣʧʳ ᴇʤʽʨʽʤʽʟʜʽש ᴇʩʽʤʜʽʢʪʝʨ ᴅʣʝʤʽʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ 
ʝʢʝʥʽʥ ʝʩʪʝʥ ʰʳסʘʨʤʘʫʳʤʳʟ ʢʝʨʝʢ. ɽʛʝʨ ᴇʩʽʤʜʽʢʪʽש ʤʘשʳʟʜʳʣʳסʳʥ ײʣ-ץʳʟʜʘʨʳʤʳʟסʘ ץʘʟʽʨʜʝʥ ʙʘʩʪʘʧ ʥʘʩʠʭʘʪʪʘʡʪʳʥ 
ʙʦʣʩʘץ, ʦʣʘʨʜʳש ʙʦʡʣʘʨʳʥ ʪʘʙʠסʘʪ ᴅʣʝʤʽʥʝ ʜʝʛʝʥ ʩװʡʽʩʧʝʥʰʽʣʽʢʢʝ, ʤʝʡʽʨʽʤʛʝ װʡʨʝʪʝʨʽʤʽʟ ʜʘʫʩʳʟ. ʆʩʳסʘʥ ʦʨʘʡ 
çɻװʣʩʪʘʥè ʞʫʨʥʘʣʳʥʳץ שʦʣʜʘʫʳʤʝʥ ᴇʩʢʝʣʝײ שʨʧʘץʪʳ ʛװʣ ʤᴅʜʝʥʠʝʪʽʥʝ װʡʨʝʪʫ, ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫסʘ ʙʘʫʣʫ, 
ʢᴇʛʘʣʜʘʥʜʳʨʫʜʳץ שʘʞʝʪʪʽʛʽʥ ʪװʩʽʥʜʽʨʫ, ʦץʫʰʳʣʘʨʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ ʙʘסʳʪʪʘ ʞײʤʳʩ ʞװʨʛʽʟʫ װʰʽʥ çɻװʣʩʪʘʥè ʛװʣ װʡʽʨʤʝʩʽ 
-ʳ ˉ19 ʤʝʢʪʝʧסʤʘʙʘʝʚ ʘʪʳʥʜʘײʞʘʥ ɾסʳ ˉ18 ʤʝʢʪʝʧ-ʣʠʮʝʡʽ ʤʝʥ ʄʘסʣʳ ʘʪʳʥʜʘײʪʳʙʘʡ ɾʦʣʙʘʨʳʩץʳ ɹʘסʘʣʘʤʳʟʜʘץ
ʛʠʤʘʟʠʷʩʳʥʜʘסʳ ʞײʤʳʩ ʞʘʩʘʫʜʘ. ɹײʣ ʛװʣ װʡʽʨʤʝʩʽʥʽש ʤʘץʩʘʪʳ ʞʘʩ ʞʝʪʢʽʥʰʝʢʪʝʨʛʝ ʛװʣ ʤᴅʜʝʥʠʝʪʽʥ, ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ 
 ,ʘץץʣʜʝʥʜʽʨʫ ʞᴅʥʝ ʦʪʘʥʰʳʣʜʳװʪᴅʨʙʠʝ ʙʝʨʫ, ʤʝʢʪʝʧ ʘʫʣʘʩʳʥ ʛ ץʘʫ ʤᴅʜʝʥʠʝʪʽʥ ʥʘʩʠʭʘʪʪʘʫ, ʵʢʦʣʦʛʠʷʣʳסʦʨץ
ʧʘʪʨʠʦʪʠʟʤʛʝ ʪᴅʨʙʠʝʣʝʫ. פʘʟʘץ ʪʽʣʽʥʜʝ ʪסשײʳʰ ᴇʩʽʤʜʽʢʪʝʨ ʞʘʡʣʳ ʞʘʟʘʪʳʥ çɻװʣʩʪʘʥè ʞʫʨʥʘʣʳʥʳש ʤʘשʳʟʜʳʣʳסʳʥ 
ʙʽʨʽʤʽʟ ʙʽʣʩʝʢ, ʙʽʨʽʤʽʟ ʙʽʣʤʝʡʤʽʟ. 

ʄʝʢʪʝʧʪʝ ʢᴇʛʘʣʜʘʥʜʳʨʫ ʤᴅʩʝʣʝʩʽʥ ʤסײʘʣʽʤʜʝʨʛʝ ʞװʢʪʝʧ ץʦʡסʘʥʜʳץʪʘʥ, ʦץʫʰʳʣʘʨ ʜʘ ʪʳʩ ץʘʣʤʘʡʜʳ: ʛװʣ 
ʢװʪʫʜʽ, ʦʥʳ ʩʫסʘʨʫʜʳ ʦץʫʰʳʣʘʨסʘ װʡʨʝʪʝʤʽʟ. ɹʘʣʘʥʳש ʙʦʡʳʥʘ ʪʘʙʠסʘʪץʘ ʜʝʛʝʥ ʤʘʭʘʙʙʘʪʳʥ ʩᴇʥʜʽʨʽʧ ʘʣʤʘʡ, ʢװʥʥʝʥ-
ʢװʥʛʝ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʦʷʪʳʧ, ʵʢʦʣʦʛʠʷסʘ ʙʘʡʣʘʥʳʩʪʳ ʞײʤʳʩʳʩʤʳʟʜʳ ʦʜʘʥ ʘʨʳ ʢװʰʝʡʪʫʽʤʽʟ ʢʝʨʝʢ. 

ʆץʫʰʳʣʘʨʜʳ ʘʫʣʘʜʘסʳ ʘסʘʰʪʘʨ ʤʝʥ ʛװʣʜʝʨʜʽ, ʙᴇʣʤʝ ʛװʣʜʝʨʽʥ ʩʫסʘʨʫסʘ ʙʘʧʪʘʧ ʢװʪʫʛʝ װʡʨʝʪʫ ʘʨץʳʣʳ 
ᴇʩʽʤʜʽʢʪʝʨ ᴅʣʝʤʽʥʽץ שʳʨ-ʩʳʨʳʥ סײʳʥʜʳʨʘ ʪװʩʫʤʝʥ ץʘʪʘʨ, ʝשʙʝʢʢʝ ʙʘʫʣʫסʘ ʜʘ ʤʦʣ ʤװʤʢʽʥʜʽʢ ʙʘʨ. 

ʂᴇʧʪʝʛʝʥ ʜʘʤʳסʘʥ ʝʣʜʝʨʛʝ ʢᴇʟ ʩʘʣʘʨ ʙʦʣʩʘץ, ɺʝʥʛʨʠʷʜʘ ʘʨʥʘʡʳ ʛװʣ ʤʘʤʘʥʳ ʪʽʧʪʝʥ ʞʦץ ʝʢʝʥ. ʉʝʙʝʙʽ ʦʣ 
ʝʣʜʽש ʟʘשʳʥʘ ʩᴅʡʢʝʩ ᴅʨʙʽʨ ʘʟʘʤʘʪ ʛװʣ ᴇʩʽʨʽʧ, ʢᴇʛʘʣʜʘʥʜʳʨʫʜʳ ᴇʟʽʥʽש ʤʽʥʜʝʪʽ ʜʝʧ ʝʩʝʧʪʝʡʜʽ. ɸʣ, ɾʘʧʦʥʠʷʜʘ ʙʽʨʽʥʰʽ 
ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʧ ʛװʣ ᴇʩʽʨʫ ʤʝʥ ʢᴇʛʘʣʜʘʥʜʳʨʫ ʧᴅʥʜʽʢ ʩʘʙʘץ ʨʝʪʽʥʜʝ ᴇʪʢʽʟʽʣʝʜʽ. ʌʠʣʠʧʧʠʥʜʝ ᴅʨ ʘʟʘʤʘʪ ʞʳʣʳʥʘ ʘʟ 
ʜʝʛʝʥʜʝ ʘʣʪʳ ʘסʘʰ ʝʛʽʧ, ʢᴇʛʘʣʜʘʥʜʳʨʫסʘ ʘʪ ʩʘʣʳʩʧʘʩʘ, ʘʟʘʤʘʪʪʳסʳʥʘʥ ʘʡʳʨʳʣʘʜʳ. ʄʽʥʝ, ʦʩʳʥʜʘʡ ʤʳʩʘʣʜʘʨʜʘʥ-ʘץ 
ʙʽʟ ʢᴇʛʘʣʜʘʥʜʳʨʫʜʳש ᴅʣʝʤʜʽʢ ʜʝשʛʝʡʜʝ ץʘʥʜʘʡ ʦʨʥʳ ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʝ ʘʣʘʤʳʟ. ʂᴇʛʘʣʜʘʥʜʳʨʫ ʽʩʽʥ ʤʝʢʪʝʧʪʝʥ 
ʙʘʩʪʘʫʳʤʳʟʜʳש ʩʝʙʝʙʽ ʜʝ ʦʩʳ ʝʣʽʤʽʟʜʝʛʽ ʢʝʥʞʝʣʝʧ ʪײʨסʘʥ ʩʘʣʘʥʳ ʙʦʣʘʰʘײ ץʨʧʘץץʘ װʡʨʝʪʽʧ, ᴅʜʝʤʽʣʽʢʢʝ ʙʦʡ ײץʤʘʨ, 
ʞʘʥʳ ʩײʣʫ, ʝʣʽʥʽש ʝʨʪʝשʛʽ ʢᴇʛʘʣʜʘʥʜʳʨʫʳʥʘ ᴇʟ װʣʝʩʽʥ ץʦʩʘʪʳʥ ʧʘʪʨʠʦʪ ײʨʧʘץʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ. ʄʝʢʪʝʧʪʝʛʽ 
ʢᴇʛʘʣʜʘʥʜʳʨʫ ʽʩʽ ʪʝʢ ʤʝʢʪʝʧʪʝʛʽ ʙʠʦʣʦʛʠʷ ʧᴅʥʽʥʽש ʤסײʘʣʽʤʜʝʨʽʥʝ ץʘʪʳʩʪʳ ʝʤʝʩ, ᴅʨʙʽʨ ʤʝʢʪʝʧ ʙʘʩʰʳʣʘʨʳ ʤʝʥ 
ʤסײʘʣʽʤʜʝʨ, ʘʪʘ-ʘʥʘʣʘʨ ʜʘ ʙײʣ ʤᴅʩʝʣʝʛʝ ᴇʟ װʣʝʩʽʥ ץʦʩʫʳ ʢʝʨʝʢ. 

ʄʝʢʪʝʧʪʝʛʽ ʢᴇʛʘʣʜʘʥʜʳʨʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʛʝʥʜʝ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʘʣץʘʧʪʳש ʘʫʘ ʨʘʡʳ, ʪʦʧʳʨʘײץ ץʨʘʤʳ, ʞʝʨ 
ʙʝʜʝʨʽ ʩʠʷץʪʳ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʝʩʢʝʨʽʣʝʜʽ, ʩʫʘʨʫסʘ ץʘʞʝʪʛʽ ʩʫ ʢᴇʟʜʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʆʩʳ ʬʘʢʪʦʨʣʘʨ ʙʦʡʳʥʰʘ 
ʦʪʳʨסʳʟʳʣʘʪʳʥ ᴇʩʽʤʜʽʢʪʝʨ ײץʨʘʤʳ ʜʘ ʘʥʳץʪʘʣʘʜʳ. ʐᴇʧʪʝʩʽʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘʩ ᴇʨʢʝʥʜʝʨʽ ʤʝʥ ʪץײʳʤʜʘʨʳ ᴅʨ ʘʡʤʘץʪʘ 
ʦʨʥʘʣʘʩץʘʥ ʧʠʪʦʤʥʠʢʪʝʨʜʝʥ ʘʣʳʥʘʜʳ. 

ʐʦϴʳʨ ϸʦϼʳʨʘʫʛϾʣ, ʢʦʣʦʢʦʣʴʯʠʢ Ꞌ Campanula (Ϸʦϼʳʨʘʫʛʫʣʜʝʨ ʪЀϸʳʤʜʘʩʳ Ꞌ 
Campanulaceae) [4, 5]. 

ɽש ʪʘʥʳʤʘʣ ʞᴅʥʝ פʘʟʘʢʩʪʘʥʜʘ ʢʝʟʜʝʩʝʪʽʥ 12 ʪװʨʜʽש ʘʨʘʩʳʥʜʘסʳ ʢᴇʧ ʪʘʨʘסʘʥʳ. 
ʆשʪװʩʪʽʢ ʰᴇʣʜʝʥ ʙʘʩץʘ פʘʟʘʢʩʪʘʥʥʳש ʙʘʨʣʳץ ʘʡʤʘסʳʥʜʘ ï ʰʘʙʳʥʜʳץʪʘʨ ʤʝʥ ʦʨʤʘʥ 
ʘʣʘץשʘʡʣʘʨʳʥʜʘ, ʪʘʫʣʘʨ ʤʝʥ ʞʘʟʳץʪʘʨʜʘ ʢʝʟʜʝʩʝʜʽ. ɹײʣ ʢʝʧʞʳʣʜʳץʪʳש ʤʳץʪʳ ʪʘʤʳʨ 
ʩʘʙʘסʳ (50 ʩʤ-ʛʝ ʜʝʡʥ ʙʠʽʢ), ʞײʤʳʨʪʢʘ ʪᴅʨʽʟʜʽ ʩʦʟʳץשʳ ʞʘʧʳʨʘסʳ ʙʘʨ [1, 118 ʙ.]. ɹʘʩʢʘ 
ʛʫʣʜʝʨʜʝʥ ʛʫʣʜʝʨʽʥʽש ʦʨʥʘʣʘʩʫ ʝʨʝʢʰʝʣʽʛʽʤʝʥ ʘʞʳʨʘʪʳʣʘʜʳ. ɼʘʨʘ ʝʤʝʩ ʪʳסʳʟʜʘʣʘ 
ʩʘʙʘײ ץʰʳʥʘ ʞʘץʳʥʜʘʧ ʪʦʧʪʘʤʘ ʛװʣʜʽש ʙʘʩʳʥ ײץʨʘʡʜʳ. ᴄʨ ʛʫʣʜʝ ʙʝʩ ʪʦʩʪʘסʘʥʰʘ, ʢװʣʪʝ 
ʞᴅʥʝ ʘʥʘʣʳץ, ʦʜʘʥ ʢʝʡʽʥ װʰ ʙᴇʣʝʢ ʪʦʟʘש ʪװʡʽʥʽ ʙʘʨ. ᴆciʧ ʢʝʪʢʝʥ ʢװʣʪʝʣʝʨ ײʟʳʥ ʪװʪʽʢ 
 ʘʥסʙʝʟʜʝʨ ʦʨʥʘʣʘʩʢʘʥ (ʰʳʨʳʥʜʳ). ʆʩʳ ץʙʽʥʜʝ ʦʤʘʨʪʘʣʳװʪ שʨʘʡʜʳ, ʦʣʘʨʜʳײץ
ʙʘʡʣʘʥʳʩʪʳ ʛװʣʜʝ ʘʡץʘʩ ʪʦʟʘשʜʘʥʫ ʞװʨʝʜʽ, ʦסʘʥ ʪʝʢ װʣʢʝʥ ʞᴅʥʜʽʢʪʝʨ (ʘʨʘʣʘʨ ʪ.ʩ.) 
ʢʘʪʳʩʘʜʳ. פʦשʳʨʘʫʛװʣ ʞʘʟʜʳש ʦʨʪʘʩʳʥʜʘ ʤʘʫʩʳʤ-ʪʘʤʳʟʜʘ ʛʫʣʜʝʡʜʽ, ʪʘʤʳʟ-ץʳʨʢװʡʝʢʪʝ 
ʞʝʤʽʩ ʙʝʨʝʜʽ. ʊץײʳʤʳ ᴇʪʝ ײʩʘʢ ʧiciʧ-ʞʝʪʽʣʛʝʥ ץʘʫʘʰʘץʪʘ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʘʨʥʘʡʳ ʪʝʩʽʢ 
ʘʨʢʳʣʳ ʪᴇʛʽʣʝʜʽ ʜʝ ʞʝʣʤʝʥ ʪʘʨʘʣʘʜʳ. ɻװʣʜʝʨʽʥʽש ʪװʩʽʥʽש ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 
ʍתɯ סʘʩʳʨʜʳש ʦʨʪʘʩʳʥʘʥ ʙʝʨʽ ʪװʨ ʨʝʪʽʥʜʝ ʞʦסʘʨʳ ʙʘסʘʣʘʥʳʧ ʢʝʣʝʜʽ. 
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ϷЀʨʪϸʘʰʘʰ, ʢʘʩʘʪʠʢ  Iris (ϷЀʨʪϸʘʰʘʰʪʘʨ ʪЀϸʳʤʜʘʩʳ  Iridaceae) [4, 5]. 
 ʪʘʨʜʘץʩʪʽʛʽʥʜʝ, ʦʨʤʘʥʜʳ, ʜʘʣʘʣʳ ʘʡʤʘװʪʝʢ ʩʦʣʪ שʽʰʽʥʜʝʛʽ ʈʝʩʧʫʙʣʠʢʘʥʳ שʨʜʽװʩʪʘʥʜʘ ʢʝʟʜʝʩʝʪʽʥ 19 ʪץʘʟʘפ

ʢʝʟʜʝʩʝʜʽ. ɹײʣ ʰᴇʧʪʝʩʽʥ ʢᴇʧʞʳʣʜʳץ ᴇʩʽʤʜʽʢ-ʪʘʤʳʨʳ ʙײʪʘץʪʘʣסʘʥ ʪװʙʽʥ ʪʳסʳʟʜʘʧ ʘʣʳʧ 
 .ʳʥʜʘʨʜʘ ᴇʩʝʜʽסʘʣʜʳ ʰʘʣסʞʝʨʣʝʨʽʥʜʝ, ʳʣ ץʘʰʳ שʙʽʥʜʝ, ʦʨʤʘʥʥʳװʞʘʥʳʥʜʘ, ʪ שʘʡʳץ
ɾʘʧʳʨʘסʳ ʞʽשʽʰʢʝ (1 ʩʤ-ʜʽש ʘʡʥʘʣʘʩʳʥʜʘ), ʪʘʩʧʘ ʪᴅʨʽʟʜʽ, ʪʝʛʽʩ, ʞʝʣʧʫʽʰ ʪᴅʨʽʟʜʽ 
ʦhץʪʘʥʘ ʞʠʥʘʣסʘʥ. ʉʘʙʘסʳ ʪʽʢ, ʙʠʽʢ (100 ʩʤ-ʛʝ ʞʝʪʝʜʽ), ʞʘʧʳʨʘץʪʘʨʳ ʜʘʨʘ, ʛװʣ ʩʘʥʳ 2-
3, ʜʠʘʤʝʪʨʽ 5-7 ʩʤ-ʛʝ ʞʝʪʝʜʽ. ʊװʩʪʝʨʽ ʞʠʽ ᴇʟʛʝʨʝʜʽ  ץʦʶ ʩʠʷ ʪװʩʪʝʥ, ʢᴇʢʰʽʣ, ʢᴇʛʽʣʜʽʨ, 
ʙʦʟסʳʣʪ, ʢʝʡʜʝ ʪʘʟʘ ʘץ ʪװʩʪʽ. פʳʩץʘ ʪװʪʽʢʪʝʛʽ ʛװʣ ʩʝʨʽʛʽ ʘʣʪʳ ʙᴇʣʽʢʪʝʥ ʪװʨʘʜʳ, ʪᴇʤʝʥ 
ᴇʩʢʝʥ ʞᴅʥʝ ʝʢʽ ʰʝשʙʝʨʛʝ ʦʨʥʘʣʘʩץʘʥ. ʉʳʨʪץʳ ʞʘʧʳʨʘץʰʘʣʘʨ ʽʰʢʽʣʝʨʽʥʝ ץʘʨʘסʘʥʜʘ 
ʘʰʳץשʳ ʢʝʨʽʣʽʧ, ʠʽʣʽʧ ʪײʨʘʜʳ, ʘʣ ʽʰʢʽʣʝʨʽ ʪʽʛʽʥʝʥ ʞʦסʘʨʳסʘ ʙʘסʳʪʪʘʣסʘʥ. ʆʩʳ 
ʪץײʳʤʜʘʩץʘ ʞʘʪʘʪʳʥ ʙʘʨʣʳץ (ᴇʢʽʣʜʝʨʜʽʢʽʥʜʝʡ) ʪװʨʣʝʨ ʩʠʷץʪʳ ʘʪʘʣʳץ ʤײʥʜʘ װʰʝʫ. 
ɾʦסʘʨʳʜʘʥ ץʘʨʘסʘʥʜʘ ʦʣʘʨ ʙʘʡץʘʣʤʘʡʜʳ. ʉʽʙʽʨ ײץʨʪץʘʰʘʰʳ ᴅʜʝʪʪʝ ʤʘʫʩʳʤʜʘ 
ʛװʣʜʝʡʜʽ, ʞʝʤʽʩʽ ʪʘʤʳʟ ʘʡʳʥʜʘ ʞʝʪʽʣʝʜʽ [1, 201 ʙ.]. ʂᴇʙʝʶ ʞʦʣʜʘʨʳ  ʪץײʳʤ ʘʨץʳʣʳ 
ʞᴅʥʝ ʚʝʛʝʪʘʪʠʚʪʽ ʪװʨʜʝ (ʪʘʤʳʨ ʘʨץʳʣʳ). ʍתɯ סʘʩʳʨʜʳש ʘʷסʳʥʜʘ ʤᴅʜʝʥʠ ʪװʨʜʝ ᴇʩʽʨʫʛʝ 
(ʙʘʡץʘʫ) ʪᴅʞʽʨʠʙʝ ʞʘʩʘʣסʘʥ, ʙײʣ ʪװʨ װʟʜʽʢ ʜʝʢʦʨʘʪʠʚʪʽ ᴇʩʽʤʜʽʢ ʨʝʪʽʥʜʝ ʪʘʥʳʤʘʣ. ʆʥʳש 
ʩʫʳץץʘ ʪᴇʟʽʤʜʽʣʽʛʽ ʤʝʥ ʞʳʣʜʘʤ ʢᴇʙʝʡʝʪʽʥʜʽʛʽʥ ʛװʣ ᴇʩʽʨʫʰʽʣʝʨ ʤʝʥ ʩײʨʳʧʪʘʫʰʳʣʘʨ 
ʞʦסʘʨʳ ʙʘסʘʣʘʫʜʘ. 

Ϸʳʟϴʘʣʜʘϸ, ʪʶʣʴʧʘʥ ï Tulipa, (ʃʘʣʘʛϾʣʜʽʣʝʨ ʪЀϸʳʤʜʘʩʳ Ꞌ Liliaceae) [4, 5]. 
 ʳʥʘʥשʨ. ʂʘʩʧʠʡ ʤʘװʽʩʪʽʛʽʥʝ ʪᴅʥ ʪשʜʘʣʘʣʳ, ʰᴇʣʜʽ ʞᴅʥʝ ʰᴇʣʝʡʪʪʽ ʢʝ שʩʪʘʥʥʳץʘʟʘפ

ʙʘʩʪʘʧ ʐʳסʳʩ ʘʣʘʩʘ ʪʘʫʣʘʨʳʥʘ ʞᴅʥʝ ʈʝʩʧʫʙʣʠʢʘʥʳש ʝש ʩʦʣʪװʩʪʽʢ ʰʝʢʘʨʘʩʳʥʘʥ ʙʘʩʪʘʧ, 
ɹʘʣʭʘʰ ʢᴇʣʽʥʝ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʘ ʢʝʟʜʝʩʝʜʽ. ᴆʪʝ ʪʘʨʪʳʤʜʳ, ʢᴇʢʪʝʤʜʝ (ʩᴅʫʽʨ-ʤʘʤʳʨ) 
ʛװʣʜʝʡʪʽʥ ᴇʩʽʤʜʽʢ. ɹʘʨʳʥʰʘ װʣʢʝʥ ʧʠʷʟʰʳסʳ ץʘʨʘ ץʦʰʢʳʣ ײץʨסʘʢ ץʘʙʳʨʰʘץʧʝʥ ץʘʧʪʘʣסʘʥ 
ʞᴅʥʝ ʪʝʛʽʩ ʞʘʣʘשʘʰ ʩʘʙʘסʳʥʳש ʙʠʽʢʪʽʛʽ 40 ʩʤ. ɾʘʧʳʨʘסʳ (ʞʠʽʨʝʢ ʦʣʘʨ װʰʝʫ) ʩʦʟʳץשʳ, ʙʘʩ 
ʞʘסʳʥʘ ʞʘץʳʥ ʢʽʰʽʨʝʡʝʜʽ, ʛװʣʜʝʥ ץʳʩץʘ. ɻװʣʽ ʪʦʩʪʘסʘʥ ʪᴇʨʽʟʜʽ-ʪʘʩʧʘ ʧʽʰʽʥʜʽ, ʙʠʽʢʪʽʛʽ 7 ʩʤ-ʛʝ 
ʜʝʡʽʥ, ʞʘסʳʤʜʳ, ʞʝשʽʣ ʭʦʰ ʠʽʩʪʽ. ʊװʩʽ ᴅʨ ʪװʨʣʽ  ʘץ, ʩʘʨʳ, ʢװʣʛʽʥ, ץʳʟʳʣ, ʘʢʰʳʣ-ʢᴇʛʽʣʜʽʨ 
ʪʽʧʪʽ ʩʠʷʢᴇʢ. ɻװʣʜʽש ʦʨʪʘʩʳ ʩʘʨʳ ʥʝʤʝʩʝ ץʘʨʘ ʥʦץʘʪʪʳ. ɸʪʘʣʳץ ʞʽʧʰʝʣʝʨʽ ʞᴅʥʝ ʪʦʟʘשʜʘʨʳ 
ʩʘʨʳ ʥʝʤʝʩʝ ץʘʨʘ. פʳʟסʘʣʜʘץ ʩᴅʫʽʨ-ʤʘʤʳʨ ʘʡʣʘʨʳʥʜʘ ʛװʣʜʝʡʜʽ. ɾʝʤʽʩʽ װʣʢʝʥ, ײץʨסʘץ 
 .ʨʘʜʳײʳʤʜʘʨʜʘʥ ʪץײʩʳ ʞʝʪʽʣʛʝʥ ʪץʪʘʨʳ 200 ʥʝ ʦʜʘʥ ʢᴇʙʽʨʝʢ ʞʘץʘʫʘʰʘץ ,ʳʨʣʳץʰײ
ɾʘʙʘʡʳ ʪװʨʜʝ ʂʘʚʢʘʟʜʘ, פʳʨʳʤʜʘ ʞᴅʥʝ ʩʦʣʪװʩʪʽʢ ʀʨʘʥʜʘ ʢʝʟʜʝʩʝʪʽʥ ʪװʨʣʝʨʜʽש ʪʘʨʠʭʳ 
 .ʪʘʨʠʭʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ שʪʘʨʜʳץʘʣʜʘסʳʟץ ʰʘʜʘ ᴇʩʽʨʽʣʝʪʽʥץʘʟʽʨʛʽ ʙʘץ

ɻʦʣʣʘʥʜʠʷʣʳץ ʩײʨʳʧʪʘʫʰʳʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ᴅʣʝʤʜʝ ץʳʟסʘʣʜʘʢʪʘʨʜʳש ʞʦסʘʨסʳ 
ʩʦʨʪʪʘʨʳ ʰʳסʘʨʳʣʜʳ. ɹײʣ ʢʽʰʢʝʥʪʘʡ ʝʣʜʝ ʙʽʨʜʝ-ʙʽʨ ʞʘʙʘʡʳ ץʳʟסʘʣʜʘץ ʞʦץ, XVI 
 ʙʘʥ ʂʘʨʣ ʂʣʫʟʠʫʩ ʩʦʣ ʞʝʨʛʝ (ɻʦʣʣʘʥʜʠʷ)סʘʣʳʤ ʞᴅʥʝ ʙʘס ʦʨʪʘʩʳʥʜʘ ʙʝʣʛʽʣʽ שʘʩʳʨʜʳס
ɸʚʩʪʨʘʣʠʷʜʘʥ ʘʣʳʧ ʢʝʣʽʥʛʝʥ çʪװʨʽʢè ץʳʟסʘʣʜʘסʳʥ ᴇʩʽʨʛʝʥ. ɽʚʨʦʧʘʣʳץʪʘʨ װʰʽʥ 
ʪʘץשʘʣʘʨʣʳץ ᴇʩʽʤʜʽʢʪʽש ʪץײʳʤʳ ʤʝʥ ʧʠʷʟʰʳסʳʥ ᴇʟʽʥʽש ʠʤʧʝʨʘʪʦʨʳʥʘ 1554 ʞʳʣʳ ʝʣʰʽ 
ʆʞʠʨ ʜʝ ɹʨʫʩʩʝʢ ʂʦʥʩʪʘʥʪʠʥʦʧʦʣʴʜʘסʳ ײʣʳ ʉʫʣʝʡʤʘʥʥʳש ʙʘץʪʘʨʳʥʘʥ ʘʣʳʧ, ʪװʨʽʢ 
ʩײʣʪʘʥʳ ɸʚʩʪʨʠʷסʘ ʩʘʣʳʧ ʞʽʙʝʨʝʜʽ. 1560 ʞʳʣʳ ɸʚʩʪʨʠʷ סʘʣʳʤʳ ʂʦʥʨʘʜ ɻʝʩʩʥʝʨ ʘʣסʘʰץʳ סʳʣʳʤʠ ʩʫʨʝʪʪʝʤʝʩʽʥ 
ʞʘʩʘʧ, ʘʣʳʧ ʢʝʣʛʝʥ ʪװʨʛʝ çʪװʨʽʢ ץʳʟסʘʣʜʘסʳè ʜʝʛʝʥ ʘʪʘʫ ʙʝʨʝʜʽ. 

ϷʘʰϸʘʨʛϾʣ, ʘʩʪʨʘ Ꞌ Aster (ʂϾʨʜʝʣʽ ʛϾʣʜʽ ʪЀϸʳʤʜʘʩʳ Ꞌ Astereae) [4, 5]. 
 ʳʩסʰʳ שʘʣʘʫʣʘʨʳʥʜʘ ʈʝʩʧʫʙʣʠʢʘʥʳסʪʘʨʜʘ, ʜʘʣʘʣʘʨʜʘ, ʪʘʩʪʳ ʙʝʪʢʝʡʣʝʨʜʝ, ᴇʟʝʥ ʞʘץʰʘʙʳʥʜʳ ץʘסʨײפ

ʙᴇʣʽʛʽʥʜʝʛʽ ʜʘʣʘ ʞᴅʥʝ, ʦʨʤʘʥʜʳ ʜʘʣʘ ʟʦʥʘʣʘʨʳʥʜʘ, ʙʘʨʣʳץ ʪʘʫʣʘʨʜʘ (ɸʣʪʘʡʜʘʥ ʙʘʪʳʩ ʊʷʥʴ-ʐʘʥʴסʘ ʜʝʡʽʥ) ɸʣʴʧʽ 
ʙʝʣʜʝʫʽʥʝ ʜʝʡʽʥ ʢᴇʪʝʨʽʣʝ ᴇʩʝʜʽ. ʆʥʳש ʩʳʨʪ ʧʽʰʽʥʽ ʘʩʪʨʘסʘ ץײʩʘʩ ʝʢʝʥʽ ᴅʨʢʽʤʛʝ ʙʝʣʛʽʣʽ. 
ɹʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ʩʘʙʘץʪʘʨʳ ʙʘʨ, ʙʠʽʢʪʽʛʽ 40 ʩʤ-ʛʝ ʜʝʡʽʥ, ץʳʩץʘ ʜʘ ʞʫʘʥ ʪʘʤʳʨ 
ʩʘʙʘץʪʘʥ ʰʳסʘʜʳ. ɾʘʧʳʨʘץʪʘʨʳ ʩײʨסʳʣʪ-ʞʘʩʳʣ, ʪʘʤʳʨ ʤʦʡʥʳʥʜʘסʳʣʘʨʳ ʩʦʧʘץʰʘ, 
ʩʘʙʘץʪʘʨʳʥʳש ʞʘʧʳʨʘץʪʘʨʳ ʦʪʳʨʤʘʣʳ. ɻװʣʰʦסʳʨʳ ʪץײʳʤʜʘʩʪʘʨʜʳש ʙʘʩץʘ 
ᴇʥʽʤʜʝʨʽʥʽʢʽʥʜʝʡ, ʩʝʙʝʪʪʝʨ. ɹײʣ ʪװʨʜʽש ʩʝʙʝʪʪʝʨʽ ʞʘʣסʳʟʜʘʥ, װʣʢʝʥ, ʜʠʘʤʝʪʨʽ 5 ʩʤ-ʛʝ 
ʜʝʡʽʥ. ɾʠʝʛʽʥʜʝʛʽ ʛװʣʜʝʨʽ ʘʥʘʣʳץ, ʪʽʣʛʝ ץװʩʘʩ, ʢᴇʢ ʩʠʷ ʪװʩʪʽ, ʩʠʨʝʢ ʢװʣʛʽʥ ʥʝʤʝʩʝ ʘʧʧʘץ 
ʪװʩʪʽ, ʽʰʢʽʣʝʨʽ ʢᴇʧ ʩʘʥʜʳ, ץʦʩ ʞʳʥʳʩʪʳ, ʪװʪʽʢʪʽ, ʘʰʳץ ʩʘʨʳ ʪװʩʪʽ ʛװʣ ʪᴅʞʽʤʝʥ. ɻװʣʜʝʫ 
ʤʝʨʟʽʤʽ ʰʽʣʜʝ-ʪʘʤʳʟ. ɾʝʤʽʩʪʝʨʽ  ײʩʘץ, ʞʘʣʧʘץʪʘʫ ʪץײʳʤʜʘʨʳ װʟʳʥ, ʘץʰʳʣʜʘʫ 
ʘʡʜʘʨʣʳ (çʧʘʨʘʰʶʪ ʪᴅʨʽʟʜʽè)  ʞʝʣʤʝʥ ʪʘʨʘʣʘʜʳ. 

ɹЀʡʨʘ ʣʘʣʘʛϾʣ, ʤʘʭʨʦʚʘʷ ʣʠʣʠʷ Ꞌ Lilium martagon (ʃʘʣʘʛϾʜʝʨ ʪЀϸʳʤʜʘʩʳ Ꞌ 
Liliaceae) [4, 5]. 

ʊʫʳʩʪʳפ שʘʟʘץʩʪʘʥʜʘסʳ ʞʘʣסʳʟ ʞʘʙʘʡʳ ʪװʨʜʝ ᴇʩʝʪʽʥ ʪʘʙʠסʘʪʪʘסʳ ᴇʢʽʣʽ. 
ɸʨʘʣʘʩ ʞᴅʥʝ ʞʘʧʳʨʘץʪʳ ʦʨʤʘʥʜʘʨʜʘ, 
ʰʘʣסʳʥʜʳץʪʘ ʞᴅʥʝ ʪʘʫ ʙʝʪʢʝʡʣʝʨʽʥʜʝ, ʢʝʡʜʝ 
ʩʫʙʘʣʳʧʽʣʽʢ ʙʝʣʜʝʫʽʥʝ ʜʝʡʽʥ ʢᴇʪʝʨʽʣʝʜʽ. ɸʣʪʘʡ 
ʞᴅʥʝ ʊʘʨʙʘסʘʪʘʡ ʪʘʫʣʘʨʳ, ɾʦסשʘʨ ɸʣʘʪʘʫʳʥʳש 

ʩʦʣʪװʩʪʽʢ ʙʝʪʢʝʡʽʥʜʝ (ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʞᴅʥʝ ɸʣʤʘʪʳ ʦʙʣʳʩʪʘʨʳ) ᴇʩʝʜʽ. ʂʝʡʙʽʨ 
ʘʚʪʦʨʣʘʨʜʳש ʘʥʳץʪʘʫʳ ʙʦʡʳʥʰʘ ʦʨʤʘʥʜʳ ʜʘʣʘ ʘʡʤʘסʳʥʳש ʩʦʣʪװʩʪʽʛʽʥʜʝ, 
ʩʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ץʘʡʳש ʪװʙʽʥʜʝ ʩʠʨʝʢ ʢʝʟʜʝʩʝʜʽ. ʃʘʣʘʛװʣʜʽש 
ʞʝʨʘʩʪʳ ʦʨʛʘʥʜʘʨʳ ʤװʰʝʣʝʨʽ ʞʘʣʪʳʨʘסʘʥ ʩʘʨʳ ʪװʩʪʽ, ץʘʪʧʘʨʣʘʥסʘʥ ץʘʙʳʨʰʘץʪʳ 

ʢᴇʧʞʳʣʜʳץ ʧʠʷʟʰʳץ. ʉʘʙʘסʳ ʙʠʽʢ (1,5 ʤ). ɾʘʧʳʨʘסʳ 
ʣʘʥʮʝʪʪʽ, ʪᴇʤʝʥʛʽʣʝʨʽ ʰʦסʳʨʣʘʥסʘʥ, ʞʦסʘʨסʳʣʘʨʳ 
ʢʝʟʝʢʪʽ. ɾʘʩ ʞᴅʥʝ ʝʩʢʽʨʛʝʥ ʛװʣʜʝʨʽ ʜʘʨʘ. ɾʠʽ ʦʣʘʨ 
ʢᴇʧʪʝʥ (ʦʥסʘ ʜʝʡʽʥ) ʙʘʩ ʞʘסʳʥʜʘסʳ ʰʘʰʘץʪʘ ײʟʳʥ 
ʩʘʣʙʳʨʘסʘʥ ʛװʣʪʘʙʘʥʳʥʘ ʞʠʥʘʣסʘʥ. ɻװʣʜʝʨʽ ʽʨʽ (ʜʠʘʤʝʪʨʽ 4 ʩʤ-ʛʝ ʜʝʡʽʥ), ʘʰʳץ ʢװʣʛʽʥ 
ʙʦʷʫʳʤʝʥ, ʢשװʛʽʨʪ ʜʘץʪʘʨʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʉʘʣʙʳʨʘסʘʥ ʛװʣʜʽש ʙʘʨʣʳץ ʘʣʪʳ ʞʦסʘʨʳ 
 ʦʨʳʩʰʘ ʘʪʘʫʳ שʨʜʽװʡʨʘʣʘʫ. ʆʩʳʜʘʥ ʢʝʣʽʧ ʪײʘʥ, ʙסʘʥʘ ʦʨʘʣס ʰʘʣʘʨʳ ʩᴅʣץʘʥ ʞʘʧʳʨʘסʠץʘʡץ
ʰʳסʘʜʳ. ɸʪʘʣʳץʪʘʨʳ ʽʨʽ ץʦʰץʳʣ ʢװʣʛʽʥ ʪʦʟʘשʜʘʨʳʤʝʥ ʪʠʽʤʜʽ ʦץʰʘʫʣʘʥʘʜʳ. ʊʦʟʘשʜʘʨ 
ᴇʟʜʝʨʽʥʽש ʦʨʪʘסשʳ ʙᴇʣʽʢʪʝʨʽʤʝʥ ʞʽʧʰʝʣʝʨʛʝ ʽʣʽʥʛʝʥ, ʩʦʥʜʳץʪʘʥ ʘʰʳץ ʛװʣ ʽʰʽʥʜʝ ʪʝʨʙʝʣʽʧ 
ʪײʨʘʜʳ. 

Ϸʘʣʘʤʧʳʨ, ʛʚʦʟʜʠʢʘ ʧʳʰʥʘʷ Ꞌ Dianthus superbus (Ϸʘʣʘʤʧʳʨʣʘʨ ʪЀϸʳʤʜʘʩʳ Ꞌ 
Caryophyllaceae). 

 ʪʘʨʜʘ ʞᴅʥʝץʳʥʜʳסʰʘʣ ץʘסʨײפ .ʪʘʨʪʳʤʜʳʩʳ שʽʰʽʥʜʝʛʽ ʝ שʨʜʽװʪ 32 ץʩʪʘʥʜʳץʘʟʘפ
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ʊʷʥʴ-ʐʘʥʴ, ɾʦסשʘʨ ɸʣʘʪʘʫʳʥʳש ʙʝʣʜʝʫʣʝʨʽʥʜʝʛʽ ʰʳʨʰʘʣʳ ʞᴅʥʝ ʘʨʰʘʣʳ ʦʨʤʘʥʜʘʨʜʘ ʢʝʟʜʝʩʝʜʽ. ʐᴇʧʪʝʩʽʥ 
ʢᴇʧʞʳʣʜʳץ, ʞʘʪʘסʘʥ, ʢʽʥʜʽʢ ʪʘʤʳʨʩʘʙʘסʳʤʝʥ ʛʝʥʝʨʘʪʠʚʪʽ ʞᴅʥʝ ץʳʩץʘʨסʘʥ ʚʝʛʝʪʘʪʠʚʪʽ ᴇʨʢʝʥʜʝʨ ʙᴇʣʽʧ ʰʳסʘʨʘʪʳʥ 
ʩʘʙʘץʪʘʨʳ ᴅʜʝʪʪʝ ʙʽʨʥʝʰʝʫ. ɹʠʽʢʪʽʛʽ 60 ʩʤ, ʞײʧʪʘʩʘ ʦʨʥʘʣʘʩץʘʥ, ʪʘʩʧʘʣʳ ץʘʥʜʘʫʳʨ ʞʘʧʳʨʘץʪʘʨʳʤʝʥ. ɻװʣʜʝʨʽ ʽʨʽ, 
ʙʦʟסʳʣʪ ʢװʣʛʽʥ, ʮʠʣʠʥʜʨ ʪᴅʨʽʟʜʽ, ʪʦʩʪʘסʘʥʰʘʩʳʤʝʥ, 5 ʞʝʣʝʢʪʽ, ʪʘץʪʘʣʘʨʳ ʞʽשʽʰʢʝ ʰʘʰʘץʪʳ ʙᴇʣʽʢʪʝʨʛʝ ʪʝʨʝש ʙᴇʣʽʥʛʝʥ. 

 
ᴄʜʝʙʠʝʪʪʝʨ: 

1. ɸʨʳʩʪʘʥסʘʣʠʝʚ ʉ.ɸ., ʈʘʤʘʟʘʥʦʚ ɽ.ʈ. פʘʟʘץʩʪʘʥ ᴇʩʽʤʜʽʢʪʝʨʽ. ï ɸʣʤʘʪʳ: ʉʘʥʘʪ, 1977. ï 294 ʙ. 
2. ᴄʤʝʪʦʚ ᴄ.ᴄ., ʄʳʨʟʘײץʣʦʚ ʇ.ʄ. ɾʦסʘʨʳ ʩʘʪʳʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨ ʩʠʩʪʝʤʘʪʠʢʘʩʳ. ï ɸʣʤʘʪʳ: פʘʟʘץ ʫʥʠʚʝʨʩʠʪʝʪʽ, 2000. 
ï 374 ʙ. 

3. ʀʣʣʶʩʪʨʘʪʠʚʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘʩʪʝʥʠʡ ʂʘʟʘʭʩʪʘʥʘ. ï ɸʣʤʘʪʳ, 1972. ï 408 ʩ. 
 .ʰʘ ʩᴇʟʜʽʢ. ï ɸʩʪʘʥʘ: ç1ʉ-ʉʝʨʚʠʩè ɾʐʉ, 2005. ï 144 ʙץʘʟʘץ-ʘʣʠʝʚ ɹ. ᴆʩʽʤʜʽʢ ʘʪʘʫʣʘʨʳ. ʆʨʳʩʰʘפ .4
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ɺɽʁɺʃɽʊ-ɸʅɸʃɯɿ ʂɯʈʃɯɸʅʆɻʈɸʄ ʇʀʊʅʆɰ ɺʆɼʀ 

 

ɼʦʚʛʦʪʨʠʚʘʣʠʡ ʽʥʪʝʨʝʩ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ ʜʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ ʪʘ ʚʦʜʥʠʭ 
ʨʦʟʯʠʥʽʚ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ ʬʘʢʪʽ, ʱʦ ʡ ʜʦʩʽ ʧʽʜ ʯʘʩ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʟʚʠʯʘʡʥʽ 
ʘʥʦʤʘʣʴʥʽ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ, ʽʩʥʫʚʘʥʥʷ ʷʢʠʭ çʥʝ ʚʧʠʩʫʻʪʴʩʷè ʫ ʚʽʜʦʤʽ ʢʣʘʩʠʯʥʽ ʤʦʜʝʣʽ. 

ʆʜʥʽʻʶ ʟ ʭʘʨʘʢʪʝʨʥʠʭ ʦʟʥʘʢ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʮʽʣʦʤʫ ʻ ʩʫʪʪʻʚʘ ʜʠʥʘʤʽʢʘ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʅʘ 
ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʬʘʟʦʚʠʭ ʧʝʨʝʭʦʜʽʚ [1, 2]. ɼʨʫʛʦʶ ʩʧʝʮʠʬʽʯʥʦʶ ʦʟʥʘʢʦʶ ʚʦʜʠ ʻ 
ʽʩʥʫʚʘʥʥʷ ʾʾ ʷʢ ʚʽʜʢʨʠʪʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʨʝʘʛʫʻ ʥʘ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ. ɺʦʜʘ ʟʜʘʪʥʘ ʩʧʨʠʡʤʘʪʠ ʟʦʚʥʽʰʥʽ ʧʦʣʷ 
ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʬʽʟʠʯʥʦʾ ʧʨʠʨʦʜʠ, ʥʘʪʦʤʽʩʪʴ ʽ ʚʦʥʘ ʩʘʤʘ ʧʨʠ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʻ ʜʞʝʨʝʣʦʤ ʧʦʣʽʚ 
ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʝʥʝʨʛʽʾ. 

ʇʨʠ ʜʝʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ, ʾʾ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʩʠʩʪʝʤʫ, ʱʦ 
ʙʫʜʫʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʬʨʘʢʪʘʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ [3]. ɺʽʜʧʦʚʽʜʥʦ ʤʦʣʝʢʫʣʷʨʥʘ ʧʦʙʫʜʦʚʘ ʚʦʜʠ ʫʪʚʦʨʶʻʪʴʩʷ ʷʢ ʩʘʤʦʧʦʜʽʙʥʘ 
ʩʪʨʫʢʪʫʨʘ, ʢʦʞʥʠʡ ʦʢʨʝʤʠʡ ʝʣʝʤʝʥʪ ʷʢʦʾ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʚ ʮʽʣʦʤʫ (ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʦʜʥʫ ʟ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʦʟʥʘʢ ʬʨʘʢʪʘʣʽʚ). 

ʆʩʪʘʥʥʽ ʜʦʩʷʛʥʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʨʝʪʝʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʾʾ ʢʚʘʥʪʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [4]. ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʜʢʦʛʦ ʩʪʘʥʫ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʪʦʯʢʠ 
ʟʦʨʫ ʢʚʘʥʪʦʚʦʾ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʜʦʢʘʟʘʥʦ, ʱʦ ʚʦʜʘ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʢʦʛʝʨʝʥʪʥʠʭ ʜʦʤʝʥʽʚ [2]. ʂʦʥʢʨʝʪʥʠʡ 
ʨʦʟʤʽʨ ʢʦʛʝʨʝʥʪʥʦʛʦ ʜʦʤʝʥʫ ʦʙʫʤʦʚʣʝʥʠʡ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ ʢʚʘʥʪʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʟ ʦʩʥʦʚʥʦʛʦ ʩʪʘʥʫ ʫ ʟʙʫʜʞʝʥʠʡ. 
ɽʥʝʨʛʝʪʠʯʥʦ ʦʩʥʦʚʥʠʡ ʪʘ ʟʙʫʜʞʝʥʠʡ ʩʪʘʥʠ ʢʦʛʝʨʝʥʪʥʠʭ ʜʦʤʝʥʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ɿʥʘʯʝʥʥʷ ʨʽʟʥʠʮʽ ʚ ʝʥʝʨʛʽʷʭ ʥʘʧʨʷʤʫ 
ʢʦʨʝʣʴʦʚʘʥʦ ʟ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ ʬʦʪʦʥʫ ʤôʷʢʦʛʦ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʢʦʞʥʠʡ 
ʢʦʛʝʨʝʥʪʥʠʡ ʜʦʤʝʥ ʦʪʦʯʝʥʠʡ ʧʦʣʝʤ, ʷʢʝ ʽʩʥʫʻ ʟʘ ʡʦʛʦ ʤʝʞʘʤʠ. ɿʚô̫ʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʜʦʤʝʥʘʤʠ ʫʪʚʦʨʶʶʪʴʩʷ ʩʘʤʝ 
ʟʘʚʜʷʢʠ ʽʩʥʫʚʘʥʥʶ ʧʦʣʽʚ, ʷʢʽ, ʪʦʨʢʘʶʯʠʩʴ ʦʜʥʝ ʦʜʥʦʛʦ ʥʽʙʠʪʦ çʩʢʣʝʶʶʪʴè ʦʢʨʝʤʽ ʜʦʤʝʥʠ ʫ ʢʦʥʛʣʦʤʝʨʘʪʠ. 

ɼʣʷ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʭʘʨʘʢʪʝʨʥʦ, ʱʦ ʢʦʛʝʨʝʥʪʥʽ ʜʦʤʝʥʠ ʫʪʚʦʨʶʶʪʴ ʢʦʥʛʣʦʤʝʨʘʪʠ, ʘʣʝ ʥʝ ʬʦʨʤʫʶʪʴ 
ʩʧʽʣʴʥʦʾ ʢʦʛʝʨʝʥʪʥʦʩʪʽ ʤʽʞ ʩʦʙʦʶ. ɺʽʜʩʫʪʥʽʩʪʴ ʩʧʽʣʴʥʦʾ ʢʦʛʝʨʝʥʪʥʦʩʪʽ ʥʝ ʜʦʟʚʦʣʷʻ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʩʫʪʪʻʚʦ 
ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʤʦʜʝʣʝʡ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʨʽʜʢʦʾ ʚʦʜʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʪʚʦʨʝʥʥʷ ʢʦʛʝʨʝʥʪʥʠʭ ʩʪʘʥʽʚ ʚʦʜʠ ʟ 
ʬʨʘʢʪʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʧʦʢʨʘʱʫʻ ʙʽʦʝʥʝʨʛʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. ɺʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶ ʢʦʛʝʨʝʥʪʥʦʾ ʚʦʜʠ 
ʧʽʜʚʠʱʫʻ ʟʚôʷʟʘʥʽʩʪʴ ʫ ʬʨʘʢʪʘʣʴʥʠʡ ʩʪʘʥ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ ʚ ʦʨʛʘʥʽʟʤʽ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʦ ʚʽʜʥʦʚʣʶʻ ʬʫʥʢʮʽʾ ʩʝʨʮʝʚʦ-
ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ [5]. 

ʉʪʘʥʜʘʨʪʥʽ ʢʣʘʩʠʯʥʽ ʤʝʪʦʜʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ 
ʜʦʩʣʽʜʞʝʥʥʷ ʢʚʘʥʪʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ. ʇʝʨʩʧʝʢʪʠʚʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʻ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 
ʚʦʜʠ ʫ ʭʦʜʽ ʘʢʪʠʚʥʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʠ ʷʢʦʤʫ ʜʦʩʣʽʜʥʠʡ ʟʨʘʟʦʢ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ 
ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ (ʝʬʝʢʪ ʂʽʨʣʽʘʥ) [6, 7]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʚʘʥʪʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʠ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʬʽʢʩʘʮʽʾ ʚʽʜʙʠʪʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ 
ʧʦʚʝʨʭʥʽ ʨʦʟʯʠʥʫ ʫ ʧʦʣʽ ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʨʦʟʨʷʜʫ. ɺʣʘʩʥʝ ʩʚʽʪʽʥʥʷ ʚʦʜʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʜʟʝʨʢʘʣʶʻ ʾʾ 
ʝʥʝʨʛʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʧʽʜʩʠʣʶʻʪʴʩʷ ʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʪʘ ʬʽʢʩʫʻʪʴʩʷ ʥʘ ʨʝʥʪʛʝʥʽʚʩʴʢʽʡ ʧʣʽʚʮʽ ʫ ʚʠʛʣʷʜʽ 
ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ï ʢʽʨʣʽʘʥʦʛʨʘʤʠ. 

ʐʣʷʭʦʤ ʧʦʰʠʨʝʥʥʷ ʩʧʝʢʪʨʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʧʣʠʚʫ ʫ ʨʝʞʠʤʽ ʟʙʫʜʞʝʥʥʷ ʛʘʟʦʨʦʟʨʷʜʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 
ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʙʫʜʫʻʪʴʩʷ ʢʘʨʪʠʥʘ ʟʦʙʨʘʞʝʥʥʷ, ʥʘ ʦʩʥʦʚʽ ʢʦʨʝʣʷʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʛʦ ʟʽ ʟʤʽʥʘʤʠ ʩʢʣʘʜʫ ʚʦʜʥʦʛʦ 
ʨʦʟʯʠʥʫ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʥʘʣʽʟ ʩʪʘʥʫ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ [1, 2], ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʠʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʜʘ ʟ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ, 
ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʦʾ ʩʬʦʨʤʫʚʘʣʠʩʷ ʫʥʘʩʣʽʜʦʢ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʦʣʦʜʽʻ ʙʽʣʴʰ ʩʫʪʪʻʚʠʤ 
ʝʥʝʨʛʝʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʥʽʞ ʚʦʜʦʧʨʦʚʽʜʥʘ ʘʙʦ ʩʪʽʯʥʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʛʝʨʝʥʪʥʠʭ 
ʜʦʤʝʥʽʚ ʫ ʩʢʣʘʜʽ ʚʦʜʠ ʻ ʥʝʦʙʭʽʜʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʱʦ ʤʦʞʝ çʨʝʻʩʪʨʫʚʘʪʠè 
ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ. 

ɼʣʷ ʜʝʪʘʣʽʟʘʮʽʾ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʭʘʨʘʢʪʝʨʥʠʭ ʦʟʥʘʢ (ʧʘʪʪʝʨʥʽʚ) ʢʽʨʣʽʘʥʦʛʨʘʤ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʨʽʟʥʠʤʠ ʬʽʟʠʢʦ-
ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʨʘʟʢʽʚ ʚʦʜʠ, ʚʠʢʦʨʠʩʪʘʥʠʡ ʘʧʘʨʘʪ ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟʫ [8]. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 
ʤʝʪʦʜʘʤʠ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʪʘ ʟʦʙʨʘʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ, ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟ ʫ ʙʘʛʘʪʴʦʭ 
ʧʨʠʢʣʘʜʥʠʭ ʛʘʣʫʟʷʭ ʜʝʤʦʥʩʪʨʫʻ ʙʽʣʴʰ ʚʠʩʦʢʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʛʥʫʯʢʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ, ʤʦʞʣʠʚʽʩʪʴ 
ʦʙʨʦʙʣʷʪʠ ʪʦʥʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʠʛʥʘʣʽʚ ʪʘ ʟʦʙʨʘʞʝʥʴ, ʥʝʜʦʩʪʫʧʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʠ ʢʣʘʩʠʯʥʠʭ 
ʤʝʪʦʜʘʭ ʦʙʨʦʙʢʠ. 

ʆʧʝʨʘʮʽʷ ʧʨʷʤʦʛʦ ʥʝʧʝʨʝʨʚʥʦʛʦ ʚʝʡʚʣʝʪ-ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʧʨʘʚʠʣʦʤ: 

1/2 *( , ) ( )f

t b
W a b a f t dt

a
y

¤
-

-¤

-å õ
= æ ö

ç ÷
ñ

, 



34 çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾè 

 

 
 

ʜʝ a  ʪʘ b  ï ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʤʘʩʰʪʘʙ ʪʘ ʟʤʽʱʝʥʥʷ ʬʫʥʢʮʽʾ 
y

; 
y

 ï 

ʘʥʘʣʽʟʫʶʯʠʡ ʚʝʡʚʣʝʪ; * ï ʩʠʤʚʦʣ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʨʷʞʝʥʥʷ;
( )f x

ï ʜʦʩʣʽʜʞʫʚʘʥʘ ʬʫʥʢʮʽʷ (ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʙʦ ʘʥʘʣʽʟʫ);
( , )fW a b

ï ʥʘʙʽʨ ʚʝʡʚʣʝʪ-ʢʦʝʬʽʮʽʻʥʪʽʚ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʚʝʡʚʣʝʪ-ʧʝʨʝʪʚʦʨʝʥʥʷ (wavelet transform) ʨʦʟʙʠʚʘʻ ʜʘʥʽ ʘʙʦ ʬʫʥʢʮʽʾ ʥʘ ʩʢʣʘʜʦʚʽ ʟ ʨʽʟʥʠʤʠ 

ʯʘʩʪʦʪʘʤʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʤʦʞʝ ʙʫʪʠ ʚʠʚʯʝʥʘ ʟ ʽʥʰʠʤ ʨʦʟʨʽʰʝʥʥʷʤ, ʪʦʙʪʦ ʤʘʩʰʪʘʙʦʤ [8]. ʄʝʪʦʜ 
ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽʡ ʢʦʥʮʝʧʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʦʚʽʣʴʥʠʭ ʬʫʥʢʮʽʡ ʥʘ ʦʩʥʦʚʽ ʟʜʚʠʛʽʚ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʴ 
ʦʜʥʽʻʾ ʣʦʢʘʣʽʟʦʚʘʥʦʾ ʭʚʠʣʽ (ʚʝʡʚʣʝʪ-ʬʫʥʢʮʽʾ). 

ʆʩʢʽʣʴʢʠ ʫ ʢʦʥʪʝʢʩʪʽ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʥʷ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʚʠʭʽʜʥʘ ʜʦʩʣʽʜʞʫʚʘʥʘ ʬʫʥʢʮʽʷ ʻ 
ʜʠʩʢʨʝʪʥʦʶ, ʪʦʙʪʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʙʤʝʞʝʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʢʨʝʤʠʭ ʟʥʘʯʝʥʴ ʷʩʢʨʘʚʦʩʪʽ ʧʽʢʩʝʣʽʚ, ʪʦ ʧʨʠ ʪʘʢʦʤʫ 
ʭʘʨʘʢʪʝʨʽ ʚʭʽʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʠʩʢʨʝʪʥʝ ʚʝʡʚʣʝʪ-ʧʝʨʝʪʚʦʨʝʥʥʷ: 
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ɼʣʷ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʛʘʟʦʨʦʟʨʷʜʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʨʘʟʢʽʚ ʚʦʜʠ (ʨʠʩ. 1 ʪʘ 3 ʘ) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʠʩʢʨʝʪʥʝ ʜʚʦʚʠʤʽʨʥʝ ʚʝʡʚʣʝʪ-ʧʝʨʝʪʚʦʨʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ 
ʢʽʨʣʽʘʥʦʛʨʘʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʢʦʥʪʫʨʥʠʭ ʢʘʨʪ (ʨʠʩ. 1 ʪʘ 3 ʙ, ʚ, ʛ) ʪʘ ʪʨʠʚʠʤʽʨʥʠʭ ʢʘʨʪ ʧʦʚʝʨʭʦʥʴ (ʨʠʩ. 2 ʪʘ 4). 

ʇʨʠ ʜʚʦʚʠʤʽʨʥʦʤʫ ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟʽ ʚʭʽʜʥʘ ʬʫʥʢʮʽʷ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʚʦʚʠʤʽʨʥʫ ʤʘʪʨʠʮʶ, ʱʦ ʤʽʩʪʠʪʴ 
ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʧʽʢʩʝʣʽʚ ʥʘʧʽʚʪʦʥʦʚʦʛʦ ʨʘʩʪʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʛʘʟʦʨʦʟʨʷʜʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʦʜʠ. ʉʪʨʫʢʪʫʨʘ 
ʚʝʡʚʣʝʪ-ʨʦʟʢʣʘʜʘʥʥʷ ʚʢʣʶʯʘʻ ʚʝʢʪʦʨ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʧʨʦʢʩʠʤʘʮʽʾ ʪʘ ʚʝʢʪʦʨ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʪʘʣʽʟʘʮʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʢʨʘʪʥʝ ʤʘʩʰʪʘʙʥʦʤʫ ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟʽ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʩʰʪʘʙʫʶʯʠ ʬʫʥʢʮʽʡ ʟʘʙʝʟʧʝʯʫʻ 
ʧʦʙʫʜʦʚʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʘʙʣʠʞʝʥʴ ʜʣʷ ʢʽʨʣʽʘʥʦʛʨʘʤʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʢʦʞʥʝ ʥʘʩʪʫʧʥʝ ʥʘʙʣʠʞʝʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 
ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʘʩʰʪʘʙʥʠʤ ʬʘʢʪʦʨʦʤ 2. 
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