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ʆʡʣʧʤʙʞʛʪʣʙʸ ʜʧʪʬʝʙʩʪʫʛʞʦʦʙʸ ʪʞʤʵʪʣʧʮʧʠʸʢʪʫʛʞʦʦʙʸ ʧʨʴʫʦʙʸ ʪʫʙʦʯʡʸ 
ʁʇʀ ʆɹɹʆ ʌʣʩʙʡʦʴ 

ʆʁʃʇʄɹɾɻʊʃʁʂ ʉɾɼʁʇʆɹʄʕʆʔʂ ʏɾʆʋʉ ʆɹʌʐʆʇɼʇ ʇɺɾʊʈɾʐɾʆʁʘ ɹʈʃ 
ʇɺʄɹʊʋʁ 

 

 

ʅʙʫʞʩʡʙʤʴ ʥʞʟʝʬʦʙʩʧʝʦʧʢ ʦʙʬʰʦʧ-ʨʩʙʣʫʡʰʞʪʣʧʢ 
ʁʦʫʞʩʦʞʫ-ʣʧʦʭʞʩʞʦʯʡʡ: 

 

çʈʩʧʚʤʞʥʴ ʡ ʨʞʩʪʨʞʣʫʡʛʴ 
ʩʙʠʛʡʫʡʸ ʪʧʛʩʞʥʞʦʦʧʢ ʙʜʩʙʩʦʧʢ 

ʦʙʬʣʡè 
 

1. ʉʙʪʫʞʦʡʞʛʧʝʪʫʛʧ; 
2. ʀʞʥʤʞʝʞʤʡʞ; 

3. ʊʞʤʵʪʣʧʮʧʠʸʢʪʫʛʞʦʦʴʞ ʥʞʤʡʧʩʙʯʡʡ; 
4. ʃʧʩʥʧʨʩʧʡʠʛʧʝʪʫʛʧ ʡ ʤʬʜʧʛʧʝʪʫʛʧ; 

5. ʀʙʲʡʫʙ ʩʙʪʫʞʦʡʢ; 
6. ɹʜʩʧʮʡʥʡʸ ʡ ʨʧʰʛʧʛʞʝʞʦʡʞ; 

7. ʖʣʧʤʧʜʡʸ; 
8. ʀʧʧʫʞʮʦʡʸ ʡ ʚʡʧʫʞʮʦʧʤʧʜʡʡ; 

9. ʖʣʧʦʧʥʡʣʙ ʨʩʡʩʧʝʧʨʧʤʵʠʧʛʙʦʡʸ ʡ  
ʧʮʩʙʦʙ ʧʣʩʬʟʙʷʲʞʢ ʪʩʞʝʴ; 

10. ʀʞʥʤʞʬʪʫʩʧʢʪʫʛʧ; 
11. ʇʚʲʙʸ ʚʡʧʤʧʜʡʸ ʡ ʚʡʧʤʧʜʡʰʞʪʣʡʞ ʩʞʪʬʩʪʴ 

 
1 ʡʷʤy  2014 ʜ. 
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ɹɹʂ 40 

ʋɼʂ 63 
 

ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠè. ï ʄʠʢʦʣʘʾʚ: ʄʠʢʦʣʘʾʚʩʴʢʘ ɼʉɼʉ ɯɿɿ, 2014. ï 165 c. 

 
ʋ ʟʙʽʨʥʠʢʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʨʠʩʚʷʯʝʥʽ ʘʢʪʫʘʣʴʥʠʤ ʧʨʦʙʣʝʤʘʤ 

ʩʫʯʘʩʥʦʾ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟʘʛʘʣʴʥʽ ʧʠʪʘʥʥʷ ʝʢʦʥʦʤʽʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ɸʇʂ, 

ʨʦʩʣʠʥʥʠʮʪʚʘ, ʪʚʘʨʠʥʥʠʮʪʚʘ, ʟʨʦʰʫʚʘʥʦʛʦ ʪʘ ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʩʝʣʝʢʮʽʾ ʪʘ  

ʥʘʩʽʥʥʠʮʪʚʘ, ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʝʢʦʣʦʛʽʾ ʪʘ ʽʥʰʽ. ʄʘʪʝʨʽʘʣʠ ʟʙʽʨʥʠʢʘ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʜʨʫʢʫʶʪʴʩʷ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ 

çʇʨʦʙʣʝʤʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠè 1 ʣʠʧʥʷ 2014 ʨʦʢʫ. 

ʄʘʪʝʨʽʘʣʠ ʜʨʫʢʫʶʪʴʩʷ ʚ ʨʝʜʘʢʮʽʾ ʘʚʪʦʨʽʚ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ɺʯʝʥʦʶ ʨʘʜʦʶ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ɼʉɼʉ ɯɿɿ, ʧʨʦʪʦʢʦʣ ˉ 6 ʚʽʜ 

7.07.2014 ʨ. 

 

 

ɺ ʩʙʦʨʥʠʢʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʘʢʪʫʘʣʴʥʳʤ 

ʧʨʦʙʣʝʤʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʙʱʠʝ ʚʦʧʨʦʩʳ ʵʢʦʥʦʤʠʢʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ɸʇʂ, ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʦʨʦʰʘʝʤʦʛʦ ʠ ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, 

ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ, ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʵʢʦʣʦʛʠʠ ʠ ʜʨ. ʄʘʪʝʨʠʘʣʳ ʩʙʦʨʥʠʢʘ ʥʘʫʯʥʳʭ 

ʪʨʫʜʦʚ ʧʝʯʘʪʘʶʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʀʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠè 1 

ʠʶʣʷ 2014 ʛʦʜʘ. 

ʄʘʪʝʨʠʘʣʳ ʧʝʯʘʪʘʶʪʩʷ ʚ ʨʝʜʘʢʮʠʠ ʘʚʪʦʨʦʚ. 

 

 

ʈɽɼɸʂʎɯʁʅɸ ʂʆʃɽɻɯʗ: 

 

ʜ. ʝʢʦʥ. ʥʘʫʢ ɺ.ʄ. ɻʘʥʛʘʥʦʚ 

(ʛʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ) 

ʜ. ʩ.-ʛ. ʥʘʫʢ ɸ.ʆ. ʃʠʤʘʨ  

ʜ. ʩ.-ʛ. ʥʘʫʢ ʃ.ʂ. ɸʥʪʠʧʦʚʘ 

ʜ. ʩ.-ʛ. ʥʘʫʢ ɺ.ɺ. ɻʘʤʘʶʥʦʚʘ  

ʜ. ʩ.-ʛ. ʥʘʫʢ ɺ.ʇ. ʈʠʙʘʣʢʦ 

ʢ. ʩ.-ʛ. ʥʘʫʢ ʃ.ɺ. ɸʥʜʨʽʡʯʝʥʢʦ 

ʢ. ʙʽʦʣ. ʥʘʫʢ ʅ.ʄ. ʐʘʭʦʚʘ 

 

 

 

ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʚʠʧʫʩʢ: ʆ.ʇ. ʉʝʨʚʝʪʥʠʢ 

ʊʝʭʥʽʯʥʠʡ ʨʝʜʘʢʪʦʨ ʅ.ɯ. ɺʠʰʥʷʢʦʚʘ 

 

ɸʜʨʝʩʘ ʨʝʜʢʦʣʝʛʽʾ:  

ʄʠʢʦʣʘʾʚʩʴʢʘ ɼʉɼʉ, ʚʫʣ. ʎʝʥʪʨʘʣʴʥʘ, 17, 

ʩ. ʇʦʣʽʛʦʥ ɾʦʚʪʥʝʚʦʛʦ ʨ-ʥʫ  

ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣ., ʋʢʨʘʾʥʘ, 57217, 

E-mail: miapvp@gmail.com 

ʊʝʣ. (0512) 23 00 18, (0512 23 10 54) 
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ʉʝʢ ʮʽʷ çʈʦʩʣʠʥʥʠʮʪʚʦè   ʉʝʢʮʠʷ çʈʘʩʪʝʥʠʝʚʦʜʩʪʚʦè 

Section çʈlant growingè 

 

 

ʋɼʂ:635:631.527 

 

ʏʘʙʘʥ ʃ.ɺ. 

ʥ. ʩ. 

ʇʦʟʥʷʢ ʆ.ɺ. 

ʤ. ʥ. ʩ. 

ɼʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ çʄʘʷʢè ɯʥʩʪʠʪʫʪʫ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ 

 

ʇʆʐʀʈɽʅʅʗ ʇʆʈʊʋʃɸʂʋ ɻʆʈʆɼʅʔʆɻʆ ʋ ɺɯʊʏʀɿʅʗʅʆʄʋ ʆɺʆʏɯɺʅʀʎʊɺɯ: 

ʉɽʃɽʂʎɯʁʅʀʁ ɸʉʇɽʂʊ 

 
ʉʝʨʝʜ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ ʥʘ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ʧʦʨʪʫʣʘʢ 

ʛʦʨʦʜʥʽʡ (Portulaca oleraceae L.) ï ʦʜʥʦʨʽʯʥʘ, ʪʝʧʣʦʣʶʙʠʚʘ ʨʦʩʣʠʥʘ ʨʦʜʠʥʠ ʇʦʨʪʫʣʘʢʦʚʽ 
(Portulacaceae). ʗʢ ʦʚʦʯʝʚʘ ʨʦʩʣʠʥʘ ʧʦʨʪʫʣʘʢ ʛʦʨʦʜʥʽʡ ʚʽʜʦʤʠʡ ʟʜʘʚʥʘ, ʡʦʛʦ ʩʧʦʞʠʚʘʣʠ ʚ ʜʘʚʥʽ 
ʯʘʩʠ ʫ ʂʠʪʘʾ, ɭʛʠʧʪʽ, ɻʨʝʮʽʾ, ʈʠʤʽ. ʈʦʩʣʠʥʘ ʤʽʩʪʠʪʴ ʧʦʥʘʜ 92% ʚʦʜʠ,  2,2% ʘʟʦʪʠʩʪʠʭ  ʩʧʦʣʫʢ, 0,4% 
ʞʠʨʽʚ, 2,7% ʙʝʟʘʟʦʪʠʩʪʠʭ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, 1% ʢʣʽʪʢʦʚʠʥʠ, 1,6% ʟʦʣʠ, ʚ ʷʢʽʡ ʤʽʩʪʷʪʴʩʷ 
ʢʦʨʠʩʥʽ ʦʨʛʘʥʽʯʥʽ ʩʦʣʽ. ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ ʘʟʦʪʠʩʪʠʭ ʩʧʦʣʫʢ ʩʢʣʘʜʘʻ ʙʽʣʦʢ (ʜʦ 25% ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ), 
ʷʢʠʡ ʣʝʛʢʦ ʟʘʩʚʦʶʻʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʣʶʜʠʥʠ. ɺ ʨʦʩʣʠʥʽ ʤʽʩʪʷʪʴʩʷ ʤʽʢʨʦʝʣʝʤʝʥʪʠ (ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ, 
ʥʘʪʨʽʡ, ʢʘʣʽʡ, ʮʠʥʢ, ʤʽʜʴ, ʥʽʢʝʣʴ, ʟʘʣʽʟʦ ʽ ʽʥ.), ʚʽʪʘʤʽʥʠ (ʉ, ɽ, ʈʈ, ʢʘʨʦʪʠʥ), ʬʣʘʚʦʥʦʾʜʠ, ʘʣʢʘʣʦʾʜʠ, 
ʩʣʠʟʠʩʪʽ, ʩʤʦʣʠʩʪʽ ʪʘ ʽʥʰʽ ʨʝʯʦʚʠʥʠ. ɺ ʥʘʩʽʥʥʽ ʤʽʩʪʠʪʴʩʷ ʞʠʨʥʘ ʦʣʽʷ ʽ ʢʨʦʭʤʘʣʴ. ɺ ʦʚʦʯʽʚʥʠʮʪʚʽ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʦʚʦʯʝʚʽ ʬʦʨʤʠ ʧʦʨʪʫʣʘʢʫ ʛʦʨʦʜʥʴʦʛʦ, ʪʘʢ ʽ ʜʠʢʦʨʦʩʣʽ ʨʦʩʣʠʥʠ, ʷʢʽ ʚʟʘʛʘʣʽ 
ʚʚʘʞʘʶʪʴʩʷ ʟʣʽʩʥʠʤ ʙʫʨôʷʥʦʤ ʽ ʾʭ ʩʧʝʮʽʘʣʴʥʦ ʥʝ ʨʦʟʤʥʦʞʫʶʪʴ. ɺ ʾʞʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʣʦʜʽ 
ʣʠʩʪʢʠ, ʨʽʜʰʝ ʢʚʽʪʢʠ. ʉʠʨʠʤʠ ʾʭ ʜʦʜʘʶʪʴ ʚ ʩʘʣʘʪʠ, ʩʧʦʞʠʚʘʶʪʴ ʫ ʚʘʨʝʥʦʤʫ ʚʠʛʣʷʜʽ ʫ ʩʫʧʘʭ, ʧʶʨʝ, 
ʩʦʫʩʘʭ, ʧʨʠʧʨʘʚʣʷʶʪʴ ʤôʷʩʥʽ, ʨʠʙʥʽ ʪʘ ʦʚʦʯʝʚʽ ʩʪʨʘʚʠ. ʉʚʽʞʽ ʣʠʩʪʢʠ ʤʘʶʪʴ ʩʣʘʙʢʠʡ ʘʨʦʤʘʪ, ʥʘ ʩʤʘʢ 
ʪʝʨʧʢʽ, ʧʨʠʻʤʥʽ, ʜʝʱʦ ʢʠʩʣʫʚʘʪʽ, ʦʩʚʽʞʘʶʯʽ. ɺʦʥʠ ʟʜʘʪʥʽ ʚʪʘʤʦʚʫʚʘʪʠ ʩʧʨʘʛʫ, ʩʧʨʠʷʶʪʴ 
ʧʽʜʩʠʣʝʥʥʶ ʘʧʝʪʠʪʫ. ʃʠʩʪʢʠ ʽ ʤʦʣʦʜʽ ʧʘʛʦʥʠ ʤʦʞʥʘ ʢʦʥʩʝʨʚʫʚʘʪʠ, ʤʘʨʠʥʫʚʘʪʠ ʽ ʩʦʣʠʪʠ. ʇʦʨʪʫʣʘʢ 
ʥʘʩʪʦʶʶʪʴ ʥʘ ʚʠʥʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʚʽʪʘʤʽʥʥʦʛʦ ʥʘʧʦʶ. ʈʦʩʣʠʥʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʟ 
ʣʽʢʫʚʘʣʴʥʦʶ ʤʝʪʦʶ. ʇʦʜʨʽʙʥʝʥʫ ʟʝʣʝʥʴ ʧʨʠʢʣʘʜʘʶʪʴ ʜʦ ʤʽʩʮʴ ʫʢʫʩʽʚ ʙʜʞʽʣ, ʜʞʤʝʣʽʚ, ʦʩ, ʱʦ 
ʟʥʠʞʫʻ ʧʨʠʧʫʭʣʽʩʪʴ ʽ ʟʘʧʘʣʝʥʥʷ. ɺʞʠʚʘʥʥʷ ʚʽʜʚʘʨʽʚ, ʩʦʢʫ ʟ ʧʦʨʪʫʣʘʢʫ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʽʻʪʦʶ 
ʣʽʢʚʽʜʦʚʫʻ ʧʨʦʷʚʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʣʝʛʢʦʾ ʽ ʩʝʨʝʜʥʴʦʾ ʚʘʞʢʦʩʪʽ. 

ʅʘ ɼʉ çʄʘʷʢè ɯʆɹ ʅɸɸʅ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʚʦʨʝʥʦ ʥʦʚʠʡ ʩʦʨʪ 
ʧʦʨʪʫʣʘʢʫ ʛʦʨʦʜʥʴʦʛʦ (ʦʚʦʯʝʚʦʛʦ ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ) ʉʚʽʪʘʥʦʢ, ʷʢʠʡ ʧʝʨʝʜʘʥʠʡ ʜʦ 
ɼʝʨʞʘʚʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʫ 2013 ʨʦʮʽ. 
ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʦʚʦʛʦ ʩʦʨʪʫ 40,0 ʪ/ʛʘ. ʉʝʨʝʜʥʷ ʤʘʩʘ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ  ï 549,5 ʛ (ʫ 
ʩʪʘʥʜʘʨʪʫ ï ʩʦʨʪʫ ɻʦʣʜ ɹʝʨʛ ï 443,0 ʛ). ʂʽʣʴʢʽʩʪʴ ʜʽʙ ʟʘ ʧʝʨʽʦʜ ʚʽʜ ʤʘʩʦʚʠʭ ʩʭʦʜʽʚ ʜʦ ʪʦʚʘʨʥʦʾ     
ʩʪʠʛʣʦʩʪʽ ï 21. ɺʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 110 ʜʽʙ; ʧʝʨʽʦʜ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʠʜʘʪʥʦʩʪʽ ï 11 ʜʽʙ. ʈʦʩʣʠʥʘ ʟʘ 
ʛʘʙʽʪʫʩʦʤ  ʥʘʧʽʚʧʨʷʤʦʩʪʦʷʯʘ, ʚʠʩʦʪʦʶ ï 25 ʩʤ. ʂʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ ʩʝʨʝʜʥʷ, ʛʽʣʦʢ   ɯ-ʛʦ ï ʧʦʨʷʜʢʫ 5 
ʰʪ., ɯɯ-ʛʦ ï ʧʦʨʷʜʢʫ 50 ʰʪ. ɸʥʪʦʮʽʘʥʦʚʝ ʟʘʙʘʨʚʣʝʥʥʷ ʧʘʛʦʥʘ ʩʣʘʙʢʝ. ʊʦʚʱʠʥʘ ʩʪʝʙʣʘ 1,5 ʩʤ. 
ʏʝʨʝʰʦʢ ʚʽʜʩʫʪʥʽʡ. ɼʽʘʤʝʪʨ ʨʦʩʣʠʥʠ ʫ ʧʝʨʽʦʜ ʧʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ï 66,5ʭ53,5 ʩʤ (ʫ ʩʪʘʥʜʘʨʪʫ ï 
55,0ʭ46,5 ʩʤ). ʃʠʩʪʢʦʚʘ ʧʣʘʩʪʠʥʢʘ ʟʘ ʜʦʚʞʠʥʦʶ ʪʘ ʰʠʨʠʥʦʶ ʩʝʨʝʜʥʷ ï 4,9 ʩʤ ʪʘ 4,1 ʩʤ ʚʽʜʧʦʚʽʜʥʦ 
(ʫ ʩʪʘʥʜʘʨʪʫ ʚʽʜʧʦʚʽʜʥʦ 4,2 ʽ 3,6 ʩʤ); ʟʘ ʬʦʨʤʦʶ ï ʣʦʧʘʪʦʧʦʜʽʙʥʘ. ɿʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʢʦʚʦʾ 
ʧʣʘʩʪʠʥʢʠ ʩʚʽʪʣʦ-ʟʝʣʝʥʝ, ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʙʝʟ ʧʨʦʷʚʽʚ ʘʥʪʦʮʽʘʥʫ. ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʣʠʩʪʢʽʚ 
ʥʘ ʨʦʩʣʠʥʽ ï 1263 ʰʪʫʢ (ʫ ʩʪʘʥʜʘʨʪʫ ï 980 ʰʪʫʢ). ʏʘʩ ʧʦʯʘʪʢʫ ʮʚʽʪʽʥʥʷ ï ʩʝʨʝʜʥʽʡ.  

ʋ ʣʠʩʪʢʘʭ ʩʦʨʪʫ ʧʦʨʪʫʣʘʢʫ ʛʦʨʦʜʥʴʦʛʦ ʉʚʽʪʘʥʦʢ ʫ ʬʘʟʽ ʧʦʯʘʪʢʫ ʫʪʚʦʨʝʥʥʷ ʢʚʽʪʢʦʥʦʩʥʦʛʦ 
ʧʘʛʦʥʘ ʤʽʩʪʠʪʴʩʷ: ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 7,01%, ʟʘʛʘʣʴʥʦʛʦ ʮʫʢʨʫ 0,56%, ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ 34,65 
ʤʛ/100 ʛ, ʥʽʪʨʘʪʽʚ 954 ʤʛ/ʢʛ (ʧʨʠ ʜʦʧʫʩʪʠʤʽʡ ʥʦʨʤʽ 2000 ʤʛ/ʢʛ).  

ʉʪʚʦʨʝʥʠʡ ʥʘ ɼʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ çʄʘʷʢè ɯʆɹ ʅɸɸʅ ʩʦʨʪ ʧʦʨʪʫʣʘʢʫ ʛʦʨʦʜʥʴʦʛʦ (ʦʚʦʯʝʚʦʛʦ 
ʥʘʧʨʷʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ) ʉʚʽʪʘʥʦʢ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʦʩʚʦʻʥʥʷ ʘʛʨʦʬʦʨʤʫʚʘʥʥʷʤʠ ʫʩʽʭ ʬʦʨʤ 
ʚʣʘʩʥʦʩʪʽ ʽ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʫ ʧʨʠʚʘʪʥʦʤʫ ʩʝʢʪʦʨʽ ʚ ʫʩʽʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ ʫ ʚʽʜʢʨʠʪʦʤʫ ʽ ʫ 
ʟʘʭʠʱʝʥʦʤʫ (ʚ ʥʝʩʝʟʦʥʥʠʡ ʧʝʨʽʦʜ) ˇʨʫʥʪʽ.   
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ʊʢʘʣʠʯ ʖ.ɺ. 

ʜʠʨʝʢʪʦʨ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʽʻʶ  

ɼʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ çʄʘʷʢè ɯʥʩʪʠʪʫʪʫ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ 

 

ʅɸʇʈʗʄʀ ɯ ʇɽʈʉʇɽʂʊʀɺʀ ʉɽʃɽʂʎɯɰ ʉɸʃɸʊʋ ʇʆʉɯɺʅʆɻʆ  

ʅɸ ɼʉ çʄɸʗʂè ɯʆɹ ʅɸɸʅ 

 
ɺ ʦʚʦʯʽʚʥʠʮʪʚʽ ʩʘʣʘʪ ʧʦʩʽʚʥʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʟʝʣʝʥʥʦʾ ʦʚʦʯʝʚʦʾ ʢʫʣʴʪʫʨʠ, 

ʚʠʨʽʟʥʷʻʪʴʩʷ ʩʢʦʨʦʩʪʠʛʣʽʩʪʶ, ʚʽʜʥʦʩʥʦʶ ʭʦʣʦʜʦʩʪʽʡʢʽʩʪʶ, ʚʠʩʦʢʦʶ ʫʨʦʞʘʡʥʽʩʪʶ. ʆʩʦʙʣʠʚʘ 
ʮʽʥʥʽʩʪʴ ʩʘʣʘʪʫ ʻ ʚ ʪʦʤʫ, ʱʦ ʡʦʛʦ ʤʦʞʥʘ ʩʧʦʞʠʚʘʪʠ ʚ ʩʚʽʞʦʤʫ ʚʠʛʣʷʜʽ, ʪʦʤʫ ʤʦʞʥʘ ʚ ʧʦʚʥʽʡ 
ʤʽʨʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ʚʽʪʘʤʽʥʠ, ʬʝʨʤʝʥʪʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ ʽ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ 
ʤʽʩʪʷʪʴʩʷ ʚ ʥʴʦʤʫ. ʉʘʣʘʪ ʜʦʙʨʝ ʟʘʩʚʦʶʻʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʣʶʜʠʥʠ ʽ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ 
ʧʝʨʝʪʨʘʚʣʝʥʥʶ ʤôʷʩʘ,  ʨʠʙʠ ʪʘ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ɺ ʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʛʘʥʘʭ  ʩʘʣʘʪʫ -  
ʣʠʩʪʢʘʭ, ʛʦʣʦʚʢʘʭ ʤʽʩʪʷʪʴʩʷ ʚʽʪʘʤʽʥʠ ʉ, ʢʘʨʦʪʠʥ, ɺ1, ɺ2, ɺ6, ɽ, ʂ, ʈʈ, ʬʦʣʽʻʚʘ ʢʠʩʣʦʪʘ ʪʘ ʽʥʰʽ. 
ʅʘʷʚʥʠʡ ʚ ʨʦʩʣʠʥʽ ʚʽʪʘʤʽʥ ʈ (ʮʠʪʨʠʥ) ʧʦʧʝʨʝʜʞʫʻ ʢʨʠʭʢʽʩʪʴ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ. ʉʘʣʘʪ 
ʙʘʛʘʪʠʡ ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʚ ʥʴʦʤʫ ʤʽʩʪʠʪʴʩʷ ʙʽʣʴʰʝ 50 ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʚʽʜ 7 ʜʦ 
19% ʩʫʭʦʾ ʤʘʩʠ) ï ʮʝ ʦʜʠʥ ʟ ʥʘʡʚʠʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ. ʉʘʣʘʪ ʙʣʘʛʦʪʚʦʨʥʦ 
ʜʽʻ ʥʘ ʚʦʜʥʠʡ   ʙʘʣʘʥʩ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ ʽ ʙʫʬʝʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʨʦʚʽ. ʎʝ ʧʦʚôʷʟʘʥʦ  ʟ 
ʦʩʦʙʣʠʚʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ  ʩʦʣʝʡ ʢʘʣʽʶ ʽ ʥʘʪʨʽʶ. ɻʦʣʦʚʥʘ ʮʽʥʥʽʩʪʴ ʩʘʣʘʪʫ  ʚ ʪʦʤʫ, ʱʦ ʚʽʥ 
ʤʽʩʪʠʪʴ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ  ʚʫʛʣʝʚʦʜʠ  ʽ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ. ɺ ʤʦʣʦʯʥʦʤʫ ʩʦʢʫ 
ʩʘʣʘʪʫ ʻ ʛʣʽʢʦʟʠʜ ʣʘʢʪʫʮʠʥ, ʷʢʠʡ ʟʘʩʧʦʢʽʡʣʠʚʦ ʜʽʻ ʥʘ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ, ʧʦʢʨʘʱʫʻ ʩʦʥ, ʟʥʠʞʫʻ 
ʢʨʦʚôʷʥʠʡ ʪʠʩʢ, ʧʦʣʽʧʰʫʻ ʪʨʘʚʣʝʥʥʷ. ʉʧʦʞʠʚʘʥʥʷ ʩʘʣʘʪʫ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʘʥʪʠʩʢʣʝʨʦʪʠʯʥʦʾ 
ʨʝʯʦʚʠʥʠ ï ʭʦʣʽʥʫ, ʩʪʠʤʫʣʶʻ ʚʠʚʝʜʝʥʥʷ ʽʟ  ʦʨʛʘʥʽʟʤʫ ʭʦʣʝʩʪʝʨʠʥʫ, ʱʦ ʧʦʧʝʨʝʜʞʘʻ ʨʦʟʚʠʪʦʢ 
ʘʪʝʨʦʩʢʣʝʨʦʟʫ. 

ɺ ʋʢʨʘʾʥʽ ʩʘʣʘʪ ʧʦʩʽʚʥʠʡ (Lactuca  sativa L.) ʧʨʝʜʩʪʘʚʣʝʥʠʡ 6 ʨʽʟʥʦʚʠʜʘʤʠ: 
ʤʘʩʣʷʥʠʩʪʦʛʦʣʦʚʯʘʩʪʠʡ, ʭʨʫʤʢʦʛʦʣʦʚʯʘʩʪʠʡ, ʩʘʣʘʪ-ʨʦʤʝʥ (ʨʠʤʩʴʢʠʡ ʩʘʣʘʪ), çʛʨʘʩè 
(ʣʘʪʠʥʩʴʢʠʡ ʩʘʣʘʪ), ʟʨʽʟʥʠʡ ʩʘʣʘʪ (ʩʘʣʘʪ ʧʨʠʩʢʦʨʝʥʦʛʦ ʟʨʽʟʫ, ʣʠʩʪʢʦʚʠʡ) ʪʘ ʩʪʝʙʣʦʚʠʡ ʩʘʣʘʪ. 
ʆʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ ʧʦʰʠʨʝʥʥʷ ʩʘʣʘʪʫ ʚ ʋʢʨʘʾʥʽ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʫ ʚʽʜʢʨʠʪʦʤʫ ˇʨʫʥʪʽ, ʷʢʘ 
ʚʠʥʠʢʣʘ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʩʦʨʪʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʧʦʩʫʭʠ, ʪʦʙʪʦ ʟʜʘʪʥʠʭ ʬʦʨʤʫʚʘʪʠ 
ʪʦʚʘʨʥʽ ʛʦʣʦʚʢʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʚ ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ (ʟʦʢʨʝʤʘ ʫ ʟʦʥʘʭ 
ʃʽʩʦʩʪʝʧʫ ʽ ʇʦʣʽʩʩʷ ï ʙʝʟ ʟʨʦʰʝʥʥʷ) ʜʣʷ ʛʦʣʦʚʯʘʩʪʦʛʦ ʨʽʟʥʦʚʠʜʫ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 
ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʠʜʘʪʥʦʩʪʽ  (ʧʝʨʽʦʜʫ ʚʽʜ ʧʦʯʘʪʢʫ ʪʦʚʘʨʥʦʾ ʩʪʠʛʣʦʩʪʽ ʜʦ ʧʦʷʚʠ ʢʚʽʪʢʦʥʦʩʥʦʛʦ 
ʧʘʛʦʥʘ) ʜʣʷ ʣʠʩʪʢʦʚʦʛʦ ʨʽʟʥʦʚʠʜʫ. ʈʦʙʦʪʘ ʟʽ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʠʤʝʥʪʫ ʩʘʣʘʪʫ ʧʦʩʽʚʥʦʛʦ, ʩʪʽʡʢʦʛʦ 
ʜʦ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʧʦʩʫʭʠ, ʥʘ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ çʄʘʷʢè ɯʆɹ ʅɸɸʅ ʜʦʪʝʧʝʨ 
ʧʨʦʚʦʜʠʣʘʩʷ ʢʣʘʩʠʯʥʠʤʠ ʩʝʣʝʢʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʉʪʚʦʨʝʥʽ ʥʘ ɼʉ çʄʘʷʢè ʛʦʣʦʚʯʘʩʪʽ ʩʦʨʪʠ 
ʩʘʣʘʪʫ ʧʦʩʽʚʥʦʛʦ (ɻʦʜʘʨ, ʆʣʴʞʠʯ, ɼʠʚʦʛʨʘʡ) ʪʘ ʣʠʩʪʢʦʚʽ (ʉʥʽʞʠʥʢʘ, ɿʦʣʦʪʠʡ ʰʘʨ, ʐʘʨ 
ʤʘʣʠʥʦʚʠʡ) ʚʠʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ ʪʘ ʷʢʽʩʪʶ ʧʨʦʜʫʢʮʽʾ ʚ ʫʤʦʚʘʭ ʚʠʨʦʱʫʚʘʥʥʷ 
ʫ ʚʽʜʢʨʠʪʦʤʫ ˇʨʫʥʪʽ, ʚ ʪ.ʯ. ʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʢʦʣʠ ʚʽʜʤʽʯʝʥʽ ʘʥʦʤʘʣʴʥʽ ʟʘ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ 
ʧʝʨʽʦʜʠ. ɺʚʘʞʘʻʤʦ ʮʝ ʥʘʩʣʽʜʢʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʜʦʙʦʨʫ ʫ ʧʨʦʮʝʩʽ ʥʘʩʽʥʥʠʮʪʚʘ ʩʦʨʪʽʚ ʚ 
ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʤʝʪʦʜʘʤʠ ʪʨʘʜʠʮʽʡʥʦʾ ʩʝʣʝʢʮʽʾ ʽ ʥʘʩʽʥʥʠʮʪʚʘ ʤʦʞʣʠʚʝ ʩʪʚʦʨʝʥʥʷ  ʩʦʨʪʽʚ 
ʩʘʣʘʪʫ ʧʦʩʽʚʥʦʛʦ, ʩʪʽʡʢʦʛʦ ʜʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʧʦʩʫʭʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʫ ʚʽʜʢʨʠʪʦʤʫ 
ˇʨʫʥʪʽ. ʋ ʢʦʥʪʝʢʩʪʽ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʠʤʝʥʪʫ ʩʘʣʘʪʫ ʧʦʩʽʚʥʦʛʦ, ʩʪʽʡʢʦʛʦ ʜʦ 
ʚʠʩʦʢʠʭ ʧʦʟʠʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʧʦʩʫʭʠ, ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ  ʧʠʪʘʥʴ ʟ ʨʦʟʰʠʨʝʥʥʷ 
ʛʝʥʝʪʠʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʦ-ʮʽʥʥʠʭ ʟʨʘʟʢʽʚ ʚʩʽʭ ʨʽʟʥʦʚʠʜʥʦʩʪʝʡ ʩʘʣʘʪʫ ʧʦʩʽʚʥʦʛʦ  
ʤʝʪʦʜʦʤ ʽʥʜʫʢʦʚʘʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ; ʘʥʘʣʽʟʫʚʘʥʥʷ ʧʨʦʷʚʫ ʬʝʥʦʪʠʧʦʚʠʭ ʟʤʽʥ ʚ ʦʥʪʦʛʝʥʝʟʽ 
ʨʦʩʣʠʥ ʪʘ ʾʭ ʟʘʢʨʽʧʣʝʥʥʷ ʫ ʧʦʪʦʤʩʪʚʽ ʩʘʣʘʪʫ ʧʦʩʽʚʥʦʛʦ, ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʣʽʥʽʡ 
ʽ ʩʦʨʪʽʚ ʟʽ ʩʪʽʡʢʽʩʪʶ ʜʦ ʨʦʟʛʣʷʥʫʪʠʭ ʯʠʥʥʠʢʽʚ. ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʧʠʪʘʥʴ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ 
ʥʘʫʢʦʚʦʛʦ ʧʨʦʝʢʪʫ ʥʘ 2014-2015 ʨʨ., 17.03.00.25.ʇ çʉʝʣʝʢʮʽʡʥʘ ʮʽʥʥʽʩʪʴ ʛʝʥʦʬʦʥʜʫ ʩʘʣʘʪʫ 
ʧʦʩʽʚʥʦʛʦ (Lactuca sativa L.) ʦʜʝʨʞʘʥʦʛʦ ʥʘ ʦʩʥʦʚʽ ʽʥʜʫʢʦʚʘʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫè ʷʢʠʡ ʚʢʣʶʯʝʥʦ 
ʚ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʧʣʘʥ ʇʅɼ ɼʉ çʄʘʷʢè ɯʆɹ ʅɸɸʅ.  
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ʇʦʟʥʷʢ ʆ.ɺ. 

ʤ. ʥ. ʩ. 

ɼʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ çʄʘʷʢè ɯʥʩʪʠʪʫʪʫ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ 

 

ʅʆɺʀʁ ʉʆʈʊ ʇɸʉʊɽʈʅɸʂʋ ʇʆʉɯɺʅʆɻʆ ʇʋʃʔʉ 

 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʦʚʦʯʽʚʥʠʮʪʚʘ ʦʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ ʻ ʩʣʘʙʢʘ 

ʘʩʦʨʪʠʤʝʥʪʥʘ ʧʦʣʽʪʠʢʘ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʠʥʢʫ. ʊʘʢ, ʩʪʨʫʢʪʫʨʘ ʧʨʦʧʦʟʠʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʦʩʥʦʚʥʦʤʫ ʢʫʣʴʪʫʨʘʤʠ çʙʦʨʱʦʚʦʛʦ ʥʘʙʦʨʫè (ʪʦʤʘʪ ï 21%, ʢʘʧʫʩʪʘ ï 17,9%, ʮʠʙʫʣʷ ʨʽʧʯʘʩʪʘ 

ï 10,4%, ʙʫʨʷʢ ʩʪʦʣʦʚʠʡ ï 8,4%, ʤʦʨʢʚʘ ï 8%), ʪʦʜʽ ʷʢ  ʚʠʨʦʙʥʠʮʪʚʦ ʚʽʪʘʤʽʥʥʦʾ ʧʨʦʜʫʢʮʽʾ, 

ʟʦʢʨʝʤʘ ʚʠʜʦʚʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʟʝʣʝʥʥʠʭ, ʩʘʣʘʪʥʠʭ, ʧʨʷʥʦ-ʩʤʘʢʦʚʠʭ ʢʫʣʴʪʫʨ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʢʨʘʡ ʥʝʜʦʩʪʘʪʥʻ. ʉʫʤʘʨʥʘ ʾʭ ʯʘʩʪʢʘ ʫ ʚʘʣʦʚʦʤʫ  ʚʠʨʦʙʥʠʮʪʚʽ ʩʢʣʘʜʘʻ 6,2% (ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ  

- ʚ ʦʢʨʝʤʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 25 ʜʦ 35% (ʂʦʨʥʽʻʥʢʦ ʉ.ɯ., 

2013). ʆʪʞʝ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ ʘʢʪʫʘʣʴʥʠʤ 

ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʩʧʦʞʠʚʘʥʥʷ ʦʚʦʯʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʚ ʢʫʣʴʪʫʨʫ ʽʥʰʠʭ ʮʽʥʥʠʭ ʚʠʜʽʚ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ, ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ 

ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʜʣʷ ʨʽʟʥʠʭ ʟʦʥ ʚʠʨʦʱʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʘʨʝʘʣʫ ʾʭ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 

ɼʦ ʮʽʥʥʠʭ ʧʨʷʥʦ-ʩʤʘʢʦʚʠʭ ʦʚʦʯʝʚʠʭ ʨʦʩʣʠʥ, ʟ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʩʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ 

ʥʘ ɼʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ çʄʘʷʢè ɯʥʩʪʠʪʫʪʫ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ, ʥʘʣʝʞʠʪʴ 

ʧʘʩʪʝʨʥʘʢ ʧʦʩʽʚʥʠʡ.  ʎʽʥʥʽʩʪʴ ʜʘʥʦʛʦ ʚʠʜʫ ʦʙʫʤʦʚʣʝʥʘ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʚʽʜʩʫʪʥʽ ʫ ʽʥʰʠʭ ʦʚʦʯʘʭ, ʟʦʢʨʝʤʘ ʚ ʥʴʦʤʫ  ʤʽʩʪʷʪʴʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʽʪʘʤʽʥʽʚ, 

ʤʽʥʝʨʘʣʴʥʠʭ ʩʦʣʝʡ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʱʦ ʩʧʨʠʷʻ ʟʘʙʝʟʧʝʯʝʥʥʶ ʥʦʨʤʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ɸʨʦʤʘʪʠʯʥʽʩʪʴ ʧʘʩʪʝʨʥʘʢʫ ʥʘʜʘʶʪʴ ʝʬʽʨʥʽ  ʦʣʽʾ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘ ɼʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ çʄʘʷʢè ɯʥʩʪʠʪʫʪʫ 

ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ ʟʘʚʝʨʰʝʥʦ ʨʦʙʦʪʫ ʧʦ ʩʪʚʦʨʝʥʥʶ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʛʦ 

ʩʦʨʪʫ ʧʘʩʪʝʨʥʘʢʫ ʧʦʩʽʚʥʦʛʦ ʇʫʣʴʩ, ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ 

(ʧʝʨʝʜʘʥʠʡ ʜʦ ɼʝʨʞʘʚʥʦʾ ʚʝʪʝʨʠʥʘʨʥʦʾ ʪʘ ʬʽʪʦʩʘʥʽʪʘʨʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʟ ʤʝʪʦʶ ʨʝʻʩʪʨʘʮʽʾ ʩʦʨʪʫ ʪʘ ʧʨʘʚ ʥʘ ʥʴʦʛʦ ʫ 2013 ʨ.). 

ʉʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ. 

ʅʦʚʠʡ ʩʦʨʪ ʧʘʩʪʝʨʥʘʢʫ ʧʦʩʽʚʥʦʛʦ ʇʫʣʴʩ ʚʠʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʫʨʦʞʘʡʥʽʩʪʶ 

ʢʦʨʝʥʝʧʣʦʜʽʚ: ʟʘʛʘʣʴʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 63,9 ʪ/ʛʘ, ʪʦʚʘʨʥʘ - 59,2 ʪ/ʛʘ ʧʨʠ ʪʦʚʘʨʥʦʩʪʽ 

92,7% (ʫ ʩʪʘʥʜʘʨʪʫ ï ʩʦʨʪʫ ʉʪʠʤʫʣ - ʚʽʜʧʦʚʽʜʥʦ 54,4 ʪ/ʛʘ, 49,2 ʪ/ʛʘ ʪʘ 90,3%). ʇʝʨʝʚʘʛʘ 

ʥʦʚʦʛʦ ʩʦʨʪʫ ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ ʪʘʢʦʞ ʧʦʣʷʛʘʻ ʫ ʤʦʨʬʦʣʦʛʦ-ʙʽʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʢʦʨʝʥʝʧʣʦʜʫ: ʚʽʥ ʙʝʟ ʙʽʯʥʠʭ ʢʦʨʝʥʽʚ, ʟ ʛʣʘʜʝʥʴʢʦʶ ʧʦʚʝʨʭʥʝʶ, ʟʘ ʬʦʨʤʦʶ ï 

ʰʠʨʦʢʦʦʙʝʨʥʝʥʦ-ʪʨʠʢʫʪʥʠʡ.  ʊʘʢʠʤ ʯʠʥʦʤ, ʩʦʨʪ ʧʘʩʪʝʨʥʘʢʫ ʧʦʩʽʚʥʦʛʦ ʇʫʣʴʩ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʩʪʘʥʜʘʨʪʦʤ ʙʽʣʴʰ ʪʝʭʥʦʣʦʛʽʯʥʠʡ: ʧʨʠʜʘʪʥʠʡ ʜʦ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʙʠʨʘʥʥʷ, ʥʘ ʣʝʛʢʠʭ ˇʨʫʥʪʘʭ 

ʧʨʠ ʜʦʩʪʘʪʥʴʦʤʫ ʟʚʦʣʦʞʝʥʥʽ ʢʦʨʝʥʝʧʣʦʜʠ ʚʠʩʤʠʢʫʶʪʴʩʷ ʟ ˇʨʫʥʪʫ ʙʝʟ ʧʽʜʢʦʧʫʚʘʥʥʷ.  

ʄʦʨʬʦʣʦʛʦ-ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʦʧʠʩ ʩʦʨʪʫ: ʧʦʣʦʞʝʥʥʷ ʣʠʩʪʷ ʥʘʧʽʚʧʨʷʤʝ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʣʠʩʪʢʽʚ ʩʚʽʪʣʦ ʟʝʣʝʥʝ, ʛʣʷʥʩʫʚʘʪʽʩʪʴ ʩʣʘʙʘ, ʧʫʭʠʨʯʘʪʽʩʪʴ ʩʣʘʙʢʘ. ʐʠʨʠʥʘ ʨʦʟʝʪʢʠ ʩʝʨʝʜʥʷ ï 3 

ʩʤ. ɼʦʚʞʠʥʘ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ 38-40 ʩʤ, ʰʠʨʠʥʘ 28-30 ʩʤ, ʚʽʜʩʪʘʥʴ ʚʽʜ ʥʘʡʰʠʨʰʦʛʦ ʤʽʩʮʷ 

ʣʠʩʪʢʘ ʜʦ ʡʦʛʦ ʚʝʨʭʽʚʢʠ 28 ʩʤ. ʈʦʟʯʣʝʥʫʚʘʥʥʷ ʣʠʩʪʢʘ ʩʣʘʙʢʝ, ʨʦʟʜʽʣʝʥʥʷ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ 

ʧʦʤʽʨʥʝ. ʏʝʨʝʰʦʢ ʜʦʚʞʠʥʦʶ 36 ʩʤ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʥʪʦʮʽʘʥʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʯʝʨʝʰʢʘ 

ʩʣʘʙʢʘ. ʂʦʨʝʥʝʧʣʽʜ ʜʦʚʞʠʥʦʶ 23,1 ʩʤ, ʜʽʘʤʝʪʨʦʤ 9,2 ʩʤ (ʽʥʜʝʢʩ ʬʦʨʤʠ 2,51); ʚʽʜʩʪʘʥʴ ʚʽʜ 

ʥʘʡʰʠʨʰʦʾ ʪʦʯʢʠ ʢʦʨʝʥʝʧʣʦʜʫ ʜʦ ʨʦʟʝʪʢʠ ʤʘʣʘ. ɻʣʠʙʠʥʘ ʟʘʛʣʠʙʣʝʥʥʷ ʨʦʟʝʪʢʠ  ʩʝʨʝʜʥʷ. 

ʂʦʨʝʥʝʧʣʽʜ ʰʠʨʦʢʦʦʙʝʨʥʝʥʦ-ʪʨʠʢʫʪʥʦʾ ʬʦʨʤʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʰʢʽʨʢʠ ʢʦʨʝʥʝʧʣʦʜʫ ʙʽʣʝ, 

ʧʦʚʝʨʭʥʷ ʢʦʨʝʥʝʧʣʦʜʫ ʛʣʘʜʝʥʴʢʘ, ʟʘʙʘʨʚʣʝʥʥʷ ʤôʷʢʦʪʽ ʙʽʣʝ.  

ʉʦʨʪ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʦʩʚʦʻʥʥʷ ʘʛʨʦʬʦʨʤʫʚʘʥʥʷʤʠ ʫʩʽʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʽ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʫ ʧʨʠʚʘʪʥʦʤʫ ʩʝʢʪʦʨʽ ʚ ʟʦʥʘʭ ʃʽʩʦʩʪʝʧʫ ʽ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ.   
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ʅʝʩʠʥ ɺ.ʄ. 

ʥ. ʩ. 

ʇʦʟʥʷʢ ʆ.ɺ.  

ʤ. ʥ. ʩ. 

ʊʢʘʣʠʯ ʖ.ɺ. 

ʜʠʨʝʢʪʦʨ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʽʻʶ  

ɼʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ çʄʘʷʢè ɯʥʩʪʠʪʫʪʫ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ 

 

ʅɯɾʀʅʉʔʂʀʁ-23 ï ʇɽʈʉʇɽʂʊʀɺʅʀʁ ʉʆʈʊ ʆɻɯʈʂɸ ʇʆʉɯɺʅʆɻʆ 

ɿɸʉʆʃʖɺɸʃʔʅʆɻʆ ʊʀʇʋ 

 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʅʽʞʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʰʣʷʭʦʤ ʥʘʨʦʜʥʦʾ ʩʝʣʝʢʮʽʾ 

ʩʪʚʦʨʝʥʦ ʩʦʨʪ ʦʛʽʨʢʘ ʅʽʞʠʥʩʴʢʠʡ ʤʽʩʮʝʚʠʡ, ʷʢʠʡ ʙʫʚ ʝʪʘʣʦʥʦʤ ʟʘʩʦʣʦʯʥʦʛʦ ʪʠʧʫ. ʅʘ ʦʩʥʦʚʽ 

ʜʘʥʦʛʦ ʩʦʨʪʫ ʨʦʟʚʠʚʘʚʩʷ ʩʣʘʚʥʦʟʚʽʩʥʠʡ ʥʽʞʠʥʩʴʢʠʡ ʦʛʽʨʢʦʚʠʡ ʧʨʦʤʠʩʝʣ. ʅʘ ʜʘʥʠʡ ʯʘʩ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʨʪʽʚ ʦʛʽʨʢʘ ʥʽʞʠʥʩʴʢʦʛʦ ʩʦʨʪʦʪʠʧʫ ʚ ʨʝʛʽʦʥʽ, ʷʢ ʽ ʚ ʮʽʣʦʤʫ ʚ ʜʝʨʞʘʚʽ, 

ʧʨʠʧʠʥʠʣʦʩʷ ʯʝʨʝʟ ʾʭ ʥʠʟʴʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʝʨʦʥʦʩʧʦʨʦʟʫ, ʝʧʽʬʽʪʦʪʽʷ ʷʢʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ 

ʢʽʥʮʷ 80-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ. ɺʦʜʥʦʯʘʩ ʯʝʨʝʟ ʙʨʘʢ ʩʠʨʦʚʠʥʠ ʟʘʥʝʧʘʣʘ ʽ ʧʝʨʝʨʦʙʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʾʾ ʚʽʜʥʦʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʦʨʪʽʚ ʽʥʦʟʝʤʥʦʾ ʩʝʣʝʢʮʽʾ. ʉʦʨʪʠ ʽ 

ʛʽʙʨʠʜʠ ʽʥʦʟʝʤʥʦʾ ʩʝʣʝʢʮʽʾ ʧʦʩʪʫʧʘʶʪʴʩʷ ʚ ʧʝʨʝʨʦʙʮʽ, ʦʩʦʙʣʠʚʦ ʚ ʟʘʩʦʣʶʚʘʥʥʽ, ʢʣʘʩʠʯʥʠʤ 

ʥʽʞʠʥʩʴʢʠʤ ʦʛʽʨʢʘʤ. ɺʽʜʨʦʜʞʝʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ ʩʦʨʪʦʧʦʧʫʣʷʮʽʾ ʅʽʞʠʥʩʴʢʦʛʦ ʦʛʽʨʢʘ ʻ ʦʜʥʠʤ 

ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʩʪʘʚʣʝʥʽ ʧʝʨʝʜ ʥʘʫʢʦʚʮʷʤʠ ɼʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ çʄʘʷʢè ɯʥʩʪʠʪʫʪʫ 

ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ  ʥʘ ɼʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ çʄʘʷʢè ɯʆɹ ʅɸɸʅ 

ʩʪʚʦʨʝʥʦ ʥʦʚʠʡ ʩʦʨʪ ʦʛʽʨʢʘ ʅʽʞʠʥʩʴʢʠʡ 23, ʷʢʠʡ ʧʝʨʝʜʘʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʚ ʝʢʩʧʝʨʪʥʠʭ ʟʘʢʣʘʜʘʭ ɼʝʨʞʘʚʥʦʾ ʚʝʪʝʨʠʥʘʨʥʦʾ ʪʘ ʬʽʪʦʩʘʥʽʪʘʨʥʦʾ 

ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʚ 2013 ʨʦʮʽ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʩʦʨʪʫ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-

ʨʦʜʠʥʥʦʛʦ ʜʦʙʦʨʫ ʽʟ ʢʣʘʩʠʯʥʦʛʦ ʩʦʨʪʫ ʅʽʞʠʥʩʴʢʠʡ ʤʽʩʮʝʚʠʡ.  

ʉʪʚʦʨʝʥʠʡ ʩʦʨʪ ʦʛʽʨʢʘ ʅʽʞʠʥʩʴʢʠʡ 23 ʩʝʨʝʜʥʴʦʧʽʟʥʽʡ, ʚʽʜ ʤʘʩʦʚʠʭ ʩʭʦʜʽʚ ʜʦ ʧʦʯʘʪʢʫ 

ʧʣʦʜʦʥʦʰʝʥʥʷ 45 ʜʽʙ. ʅʘʩʽʥʥʷ ʜʦʟʨʽʚʘʻ ʯʝʨʝʟ 85-100 ʜʽʙ. ʊʨʠʚʘʣʽʩʪʴ ʧʣʦʜʦʥʦʰʝʥʥʷ 56 ʜʽʙ.       

ʅʦʚʦʩʪʚʦʨʝʥʠʡ ʩʦʨʪ ʦʛʽʨʢʘ ʅʽʞʠʥʩʴʢʠʡ 23 ʚʠʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʟʘʛʘʣʴʥʦʶ ʪʘ 

ʪʦʚʘʨʥʦʶ ʫʨʦʞʘʡʥʽʩʪʶ ʧʣʦʜʽʚ: 33,6 ʪ/ʛʘ ʪʘ 28,4 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʧʝʨʝʚʘʞʘʻ ʩʪʘʥʜʘʨʪ ʩʦʨʪ  

ɼʞʝʨʝʣʦ ʥʘ 13,8 ʪʘ 15,4% ʧʨʠ ʪʦʚʘʨʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ 84,5 ʽ 83,3%. ʇʝʨʽʦʜ ʚʽʜ ʤʘʩʦʚʠʭ ʩʭʦʜʽʚ 

ʜʦ ʧʦʯʘʪʢʫ ʧʣʦʜʦʥʦʰʝʥʥʷ 45 ʜʽʙ, ʫ ʩʪʘʥʜʘʨʪʫ 42 ʜʦʙʠ. ʇʝʨʽʦʜ ʧʣʦʜʦʥʦʰʝʥʥʷ ʥʦʚʦʛʦ ʩʦʨʪʫ 56 

ʜʽʙ. ʉʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʧʝʨʦʥʦʩʧʦʨʦʟʫ ʫ ʩʦʨʪʫ ʅʽʞʠʥʩʴʢʠʡ 23 ʚʠʩʦʢʘ ï 7 ʙʘʣʽʚ, ʱʦ ʥʘ ʨʽʚʥʽ 

ʩʪʘʥʜʘʨʪʫ (ʫ ʚʠʭʽʜʥʦʛʦ ʩʦʨʪʫ ʩʪʽʡʢʽʩʪʴ ʩʝʨʝʜʥʷ ï 5 ʙʘʣʽʚ). 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʣʦʜʽʚ ʥʦʚʦʛʦ ʩʦʨʪʫ ʅʽʞʠʥʩʴʢʠʡ 23: ʚʤʽʩʪ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ 4,92%; ʟʘʛʘʣʴʥʦʛʦ ʮʫʢʨʫ 2,26%; ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ 13,29 ʤʛ/100ʛ; ʥʽʪʨʘʪʽʚ 40 

ʤʛ/ʢʛ. ɼʝʛʫʩʪʘʮʽʡʥʘ ʦʮʽʥʢʘ ʩʚʽʞʠʭ ʧʣʦʜʽʚ ï 4,9 ʙʘʣʽʚ, ʩʦʣʦʥʠʭ ï 5,0 ʙʘʣʽʚ. ʅʦʚʠʡ ʩʦʨʪ ʟʘ 

ʟʘʩʦʣʶʚʘʣʴʥʠʤʠ ʷʢʦʩʪʷʤʠ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ ʩʦʨʪʫ ʅʽʞʠʥʩʴʢʠʡ ʤʽʩʮʝʚʠʡ ʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʜʦʧʦʚʥʝʥʥʷ ʢʣʘʩʠʯʥʦʛʦ ʩʦʨʪʫ.  

ʉʦʨʪ ʦʛʽʨʢʘ ʅʽʞʠʥʩʴʢʠʡ 23 ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʨʦʱʫʚʘʪʠ ʫ ʚʽʜʢʨʠʪʦʤʫ ˇʨʫʥʪʽ ʚ ʫʤʦʚʘʭ 

ʃʩ̔ʦʩʪʝʧʫ ʪʘ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ.   ʉʬʝʨʠ ʚʧʨʦʚʘʜʞʝʥʥʷ: ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʨʽʟʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʧʝʨʝʨʦʙʥʽ (ʢʦʥʩʝʨʚʥʽ) ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʨʠʚʘʪʥʠʡ 

ʩʝʢʪʦʨ.  
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THE ESTIMATED OUTPUT OF FLOUR GRAIN YIELD OF  WINTER WHEAT 

DEPENDING ON VARIETIES  

 

The main strategic grain variety of Ukraine is soft winter wheat. It covers 6.5 million 

hectares of cultivated areas, representing over 40% of the total area of grain varieties. In forming 

yield of this crop the outstanding role belongs to the variety. Effect of variety on yield can reach 

50%. 

In recent years, manufacturers of winter wheat experienced significant climate change. 

Stability of variety yield is largely dependent on temperature fluctuations in winter, freezing in 

snowless winters, thaw, ice cover, drought or water logging during the growing season, plant 

lesions by fungal diseases, etc. Degree and character of changes of environmental conditions can 

significantly affect the yield of winter wheat, because, according to experts, the variability of 

weather causes significant (40ï60%) yield fluctuations of this crop. 

Research results. Our studies revealed that the greatest yield varieties Jubiljar 

Myronivskyi, Khmelnychanka, Romantyka and Akrotos had, which exceeded the standard at 15ï

46%, which was also significant compared with ʅɯʈ05=0,31ï0,50 during years of research. The 

yield of the remaining varieties fluctuated within 6.95ï7.58 t/ha. 

Favorable temperature and water regime in 2011 contributed to more grain yield of winter 

wheat which fluctuated within 7.35ï13.86 t/ha. High temperature during the growing season of 

wheat in 2012 and lack of moisture in the phase of grain formation caused getting lower grain 

yield (7.19ï13.45 t/ha). In 2013 grain yield decreased considerably and fluctuated within 4.21ï

5.95 t/ha. 

Estimated yield of winter wheat flour varied depending on the variety. All studied varieties 

of winter wheat were characterized by high nominal yield of flour per unit of grain, but its highest 

yield was obtained from grain varieties Kopilyvchanka ï 74.3%, Discus ï 74.6% and 

Khmelnychanka ï 75.4%, in other varieties this figure fluctuated within 69,2ï73,4%. 

Flour yield of grain harvest of winter wheat on average over three years varied from 4.49 

t/ha to 7.97 t/ha depending on the variety. The highest flour yield was of varieties Romantyka ï 

6.8 t/ha, Khmelnychanka ï 6.89 and Akrotos ï 7.97 t/ha, which exceeded the standard at 24ï45%. 

The lowest flour yield was of varieties Dyskus ï 4.49 t/ha and Kubus ï 4.8 t/ha. 

Conclusions. Yield of winter wheat varies depending on the variety and weather 

conditions. Thus, the greatest yield varieties Jubiljar Myronivskyi, Khmelnychanka, Romantyka 

and Akrotos have. The highest nominal flour yield (74.3ï75.4%) varieties Kopilyvchanka, Dyskus 

and Khmelnychanka have, the highest flour yield of grain yield of winter wheat variety Akrotos 

has (7.97 t/ha). 
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EFFECT OF SPECIES, NORMS AND TIMING OF  NITROGEN FERTILIZERS  ON 

STRUCTURAL ELEMENTS  OF WINTER  RYE HARVEST  
 

Nitrogen is one of the main elements of plant nutrition, lack of which in most soils requires 

constant applying to obtain high yields of crops and improving product quality. Under conditions of 

sufficient moistening nitrogen fertilizers give 50-60% total growth of yield. 

One of the most important conditions for the growth and development of winter rye is plant 

supply with sufficient quantity of all elements of nutrition in optimal ratios. The value of this factor 

increases also because it can be quite actively controlled. The problem of ensuring winter rye plants 

with essential nutrients at first glance may be theoretically reasonable, technologically simple, 

popular and easy to carry. However, such a serious question requires deep knowledge regarding the 

needs of plants in nutrients, their physiological role and meaning at certain stages of development. 

This problem is complicated by the necessity of identifying dynamics of contents of elements of 

nutrition in soil and related peculiarities of their supply into a plant, impact of environmental factors 

and interaction of elements of nutrition on the degree of their assimilation. 

Improving conditions of mineral nutrition contributed to growing factor of productive 

tillering. But the major indicators were in case of separate applying of nitrogen fertilizers which on 

average over three years of research were 1,39-1,52, while in case of applying N30ï90 in early spring 

it was 1,31-1,46. Applying ʈ60ʂ60 contributed to increase the coefficient of productive tillering from 

1,22 in variant without fertilizers to 1,27. 

On average over three years of research weight of grains of one spike of winter rye in the 

control variant was 0.53 g and increased to 0,66-0,67 g or at 25-26% by introducing N30-60 in early 

spring, though it was the greatest in case of separate applying of nitrogen fertilizers ï 0,71-0,76 or 

more at 34-43%. It should be noted that a single fertilization of winter rye with norm N90 did not 

contribute to increase the mass of the grain, but carrying 30-60 kg/ha of nitrogen fertilizers was less 

than in variants where nitrogen fertilizers were applied in early spring. 

1000 grain weight of winter rye varied depending on the norms and timing of nitrogen 

fertilizers and weather conditions. Thus, on average, over three years this indicator varied from 35,2 

g variant without fertilizers to 36,2-37,0 g per fertilization of N30-90 in early spring. In variants 

ground + N0 + N30 (ɯV) and ground + N0 + N60(ɯV) 1000 grain weight was respectively 35,8 and 36,1 

g, which was less compared to variants where nitrogen fertilizers were contributed on the second 

stage of organogenesis. 

In case of separate applying the largest indicator of weight of 1000 grains was formed in 

variant ground + N60 (ɯɯ)+ N60 (ɯV) ï 37,3 g and in other variants this indicator was lower compared to 

single fertilizing in early spring. 

Number of grains of one spike on average for three years in variant without fertilizers was 

18.0 units and increased to 24.0 units in variant ground + N30 (ɯɯ)+ N60 (ɯV). In case of separate 

applying of nitrogen fertilizers number of grains in one spike was higher in comparison with a 

single applying. The highest level of this indicator was in variant ground + N30 (ɯɯ) + N60 (ɯV) ï 24,0 

units versus 21,1 units in variant ground + N90 (ɯɯ). But carrying 30-60 kg/ha of nitrogen fertilizers 

did not contribute to increase the number of grains in one spike, where the levels were 20,6 and 

20,9 units respectively. 

Conclusions. The coefficient of tillering, number, grain weight of one spike and weight of 

1000 grains of winter rye depend on norms and timing of nitrogen fertilizers. Among all the types 

of fertilizers nitrogen fertilizers have the most effect on these parameters. Thus, due to improvement 

of phosphate and potash regime structural elements are increased by 1.10%, while nitrogen - by 10-

45% compared with areas where no fertilizers were applied. 
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                               ɸʢʘʜʝʤʠʷ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ   

 

ʈɽɿʋʃʔʊɸʊʓ ʇʈʀʄɽʅɽʅʀʗ ʅɽʂʆʊʆʈʓʍ ɺʀɼʆɺ ʋɼʆɹʈɽʅʀʁ ɺ ʂʋʃʔʊʋʈɽ 

ʕʍʀʅɸʎɽʀ ʇʋʈʇʋʈʅʆʁ 

 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ ʦʧʳʪʘʭ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʡ ʙʳʣʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ çɹʝʣʦʛʦʨè, ʛʫʤʠʥʦʚʦʝ çʃʠʛʥʦʛʫʤʘʪè ʠ ʤʠʥʝʨʘʣʴʥʦʝ 

çʇʦʢʦʥè. çɹʝʣʦʛʦʨè ʩʦʜʝʨʞʠʪ ʢʦʤʧʣʝʢʩ ʤʦʣʦʯʥʦ-ʢʠʩʣʳʭ, ʧʨʦʧʠʦʥʦʚʦ-ʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ, 

ʜʨʦʞʞʠ ʠ ʬʠʪʦʧʘʪʦʛʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʦʚ Bacillus ʠ Pseudomonas, ʘ ʪʘʢʞʝ 

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʤʝʪʘʙʦʣʠʟʤʘ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʦʣʝʟʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ (ʦʙʱʝʛʦ ʘʟʦʪʘ ï 

1,4%, ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ï 0,9 %, ʦʙʱʝʛʦ ʢʘʣʠʷ ï 1,5 %, Zn ï 55 ʤʛ/ʢʛ, Mn ï 31 ʤʛ/ʢʛ , Mg ï 9,6 

ʤʛ/ʢʛ, Fe ï 5,7 ʤʛ/ʢʛ, Cu ï 7,1 ʤʛ/ʢʛ, Se ï 1,0 ʤʛ/ʢʛ, B ï 6,0 ʤʛ/ʢʛ, Mo ï 2,7 ʤʛ/ʢʛ. ɺ ʩʦʩʪʘʚ 

çʃʠʛʥʦʛʫʤʘʪʘè ʂ ʤʘʨʢʘ ɹʄ ʚʭʦʜʷʪ ʩʦʣʝʡ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ð 18 %, ʨH ï 8,5-10,0. 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: ʂ ï 9%, S ï 3%, Fe ï 0,2%, Mn ï 0,12%, Cu ï 0,12%, Zn ï 0,12, 

Mo ï 0,015%, B ï 0,15%, Co ï 0,12%, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ Ca, Si, Mg. ʉʦʩʪʘʚ çʇʦʢʦʥʘè: N ï 

7% (2,9% ï ʥʠʪʨʘʪʥʳʡ; 1,8%  ï ʘʤʤʠʘʯʥʘʷ ʬʦʨʤʘ; 2,3%  ï ʚ ʬʦʨʤʝ ʤʦʯʝʚʠʥʳ), P2O5 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ - 3%, K2O ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ  ï  7%, B  ï 0,02%, Cu ï 0,004%, Fe ï 0,04%, 

Mn ï 0,02%, Mo ï 0,002%, Zn ï 0,004%. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʦʙʳʢʥʦʚʝʥʥʳʭ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʖʌʋ ʩ ʘʧʨʝʣʷ ʧʦ ʩʝʥʪʷʙʨʴ 2009-2013 ʛʛ. ʥʘ  ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʝʥʠʠ ï 

ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ (Echinacea purpurea Moench.) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʫʜʦʙʨʝʥʠʡ, çɹʝʣʦʛʦʨè, çʃʠʛʥʦʛʫʤʘʪè ʠ çʇʦʢʦʥè ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ, ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ ʠ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʯʝʨʝʟ 1 ʤʝʩʷʮ 

ʧʦʩʣʝ ʠʭ ʚʥʝʩʝʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʞʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʫʤʝʥʴʰʠʣʦʩʴ, ʪʘʢ ʢʘʢ ʚ ʧʝʨʠʦʜ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʷ ʧʦʛʣʦʱʘʶʪ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ï ʥʠʟʢʦʝ (10-20 ʤʛ/ʢʛ). 

ʉʦʜʝʨʞʘʥʠʝ ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ ʙʳʣʦ  ʦʯʝʥʴ ʥʠʟʢʠʤ (ʜʦ 10 ʤʛ/ʢʛ). ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʠ 

ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ ï ʧʦʚrhʝʥʥʦʝ.   

ʂ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʩʥʠʞʘʣʦʩʴ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʧʦʛʣʦʱʝʥʠʝʤ ʝʛʦ ʨʘʩʪʝʥʠʷʤʠ ʵʭʠʥʘʮʝʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʙʦʣhɹʝʡ ʬʠʪʦʤʘʩʩʳ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ. ʉʦʜʝʨʞʘʥʠʝ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʦʩʪʘʚʘʣʦʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ NPK. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ 

ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ ʘʢʪʠʚʠʟʠʨʫʶʪ ʪʘʢʞʝ ʠ ʝʝ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ 

ʤʝʩʷʮʝʚ.  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʧʦʜ ʵʭʠʥʘʮʝʝʡ ʧʫʨʧʫʨʥʦʡ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʀʟ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʵʭʠʥʘʮʝʠ 

ʧʫʨʧʫʨʥʦʡ ʦʢʘʟʘʣʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ çɹʝʣʦʛʦʨè. ʅʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ 

ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ, ʪʘʢ ʞʝ ʧʦʚʳʰʘʣʘʩʴ ʦʙʱʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʭʠʥʘʮʝʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ 1,6 ʨʘʟʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʧʦʜ ʵʭʠʥʘʮʝʝʡ ʧʫʨʧʫʨʥʦʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʷ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ, ʧʦʣʦʞʠʪʝʣʴʥʦ  ʚʣʠʷʝʪ 

ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʠ ʧʨʠʚʦʜʠʪ ʪʝʤ ʩʘʤʳʤ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʴʰʝʡ ʬʠʪʦʤʘʩʩʳ. 
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ʌʝʜʦʨʦʚʠʯ ɻ.ʊ. 

ʢ. ʩ.-ʛ. ʥ., ʩ. ʥ. ʩ. 

ɸʚʨʘʤʝʥʢʦ ʄ.ʆ. 

ʥ. ʩ. 

ʄʠʢʦʣʘʾʚʩʴʢʘ ɼʉɼʉ ɯɿɿ ʅɸɸʅ 

 

ʋʈʆɾɸʁʅɯʉʊʔ ʆɿʀʄʀʍ ɿɽʈʅʆɺʀʍ ɿɸʃɽɾʅʆ ɺɯɼ ʉʊʈʆʂɯɺ ʉɯɺɹʀ  

ɺ ʉʊɽʇʆɺɯʁ ɿʆʅɯ ʋʂʈɸɰʅʀ 

 
ɺʠʨʽʰʝʥʥʷ ʟʝʨʥʦʚʦʾ ʧʨʦʙʣʝʤʠ ʚ ʧʝʚʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʝʤʝʣʴʥʠʭ ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
ʢʫʣʴʪʫʨ ʻ ʽʥʪʝʛʨʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʱʦʜʦ ʜʽʾ ʯʠʥʥʠʢʽʚ, ʩʶʜʠ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʾ ʪʘ 
ʧʽʩʣʷʜʽʾ ʢʫʣʴʪʫʨ, ʨʘʮʽʦʥʘʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ, ʟʘʭʠʩʪ ʨʦʩʣʠʥ, ʘ ʦʜʥʠʤ 
ʽʟ ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʻ ʩʪʨʦʢʠ ʩʽʚʙʠ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ. 

ɿʤʽʥʘ ʢʣʽʤʘʪʫ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ, ʟʫʤʦʚʠʣʘ ʚʽʜʭʠʣʝʥʥʷ 
ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʚʽʜ ʦʧʪʠʤʫʤʫ, ʚʧʣʠʥʫʣʘ ʥʘ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʫ ʙʽʢ 
ʧʽʜʚʠʱʝʥʥʷ, ʫʤʦʚʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʜʦʟʨʽʚʘʥʥʷ, ʜʦʚʞʠʥʫ ʤʽʞ ʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ, ʘ ʦʪʞʝ, ʽ ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʟʠʤʠʭ ʟʝʨʥʦʚʠʭ. ʊʦʤʫ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʛʣʷʥʫʪʠ ʦʧʪʠʤʘʣʴʥʠʡ 
ʩʪʨʦʢ ʩʽʚʙʠ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘ ʟʝʤʣʷʭ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ɼʉɼʉ ɯɿɿ ʅɸɸʅʋ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʟʝʨʥʦʚʠʭ 
ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʠʩʴ ʚʽʜʧʦʚʽʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʭʝʤʘ ʜʦʩʣʽʜʫ ʚʢʣʶʯʘʣʘ ʪʨʠ ʦʟʠʤʽ ʟʝʨʥʦʚʽ 
ʢʫʣʴʪʫʨʠ (ʧʦ ʦʜʥʦʤʫ ʩʦʨʪʫ), ʱʦ ʚʠʩʽʚʘʣʠʩʴ ʧʦ ʪʨʴʦʭ ʧʦʧʝʨʝʜʥʠʢʘʭ (ʯʦʨʥʦʤʫ ʧʘʨʫ, ʩʪʝʨʥʴʦʚʽ, 
ʩʦʥʷʰʥʠʢ) ʚ ʰʽʩʪʴ ʩʪʨʦʢʽʚ (5, 15, 25 ʚʝʨʝʩʥʷ ʪʘ 5, 15, 25 ʞʦʚʪʥʷ). ʇʦʚʪʦʨʥʽʩʪʴ ʚ ʜʦʩʣʽʜʽ 
ʪʨʴʦʭʢʨʘʪʥʘ. ʇʣʦʱʘ ʧʦʩʽʚʥʦʾ ʜʽʣʷʥʢʠ 60 ʤ

2
, ʦʙʣʽʢʦʚʦʾ 55 ʤ

2
. ʇʣʦʱʘ ʧʽʜ ʜʦʩʣʽʜʦʤ 1,5 ʛʘ. 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʽʚ, ʩʠʩʪʝʤʘ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʪʘ ʜʦʛʣʷʜʫ ʟʘ ʧʘʨʦʤ ï 
ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʜʣʷ ʧʽʚʜʥʷ ʉʪʝʧʫ ʋʢʨʘʾʥʠ. ɸʛʨʦʪʝʭʥʽʢʘ ʚʠʨʦʱʫʚʘʥʥʷ ʦʟʠʤʠʭ ʟʝʨʥʦʚʠʭ 
ʢʫʣʴʪʫʨ ʧʦ ʚʩʽʭ ʧʦʧʝʨʝʜʥʠʢʘʭ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʝ: ʦʩʥʦʚʥʝ (N30P60) ʪʘ ʨʘʥʥʴʦʚʝʩʥʷʥʝ 
ʧʽʜʞʠʚʣʝʥʥʷ (N30) ʧʦ ʤʝʨʟʣʦʪʘʣʦʤʫ ˇʨʫʥʪʫ, ʭʽʤʽʯʥʠʡ ʟʘʭʠʩʪ ʧʦʩʽʚʽʚ ʚʽʜ ʭʣʽʙʥʦʛʦ ʪʫʨʫʥʘ ʚ 
ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʪʘ ʚʽʜ ʰʢʽʜʣʠʚʦʾ ʯʝʨʝʧʘʰʢʠ ʫ ʬʘʟʫ ʤʦʣʦʯʥʦʾ ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ: ʚʥʝʩʝʥʥʷ ʩʫʤʽʰʽ 
ʛʝʨʙʽʮʠʜʫ ʽ ʬʫʥʛʽʮʠʜʫ ʚ ʢʽʥʮʽ ʬʘʟʠ ʢʫʱʽʥʥʷ. ʇʨʠ ʧʦʩʪʘʥʦʚʮʽ ʜʦʩʣʽʜʞʝʥʴ ʢʝʨʫʚʘʣʠʩʷ 
ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ.  

ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʾ ʜʣʷ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2011-       
2013 ʨʨ. ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʥʝʜʦʩʪʘʪʥʽʤʠ ʟʘʧʘʩʘʤʠ ʚʦʣʦʛʠ, ʘʣʝ ʩʧʨʠʷʪʣʠʚʦʶ ʫ ʤʝʞʘʭ 
ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ, ʚʟʠʤʢʫ ʙʫʣʠ ʟʘʜʦʚʽʣʴʥʠʤʠ, ʦʢʨʽʤ ʜʨʫʛʦʾ ʜʝʢʘʜʠ 
ʣʶʪʦʛʦ 2012ʨ., ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʚʠʤʝʨʟʘʥʥʷ ʪʘ ʟʨʽʜʞʝʥʦʩʪʽ ʧʦʩʽʚʽʚ. ʅʝʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 
ʩʽʚʙʠ ʦʟʠʤʠʭ (ʜʦʚʛʦʪʨʠʚʘʣʘ ʧʦʩʫʭʘ) ʦʙʫʤʦʚʠʣʠ ʩʠʣʴʥʦ ʨʦʟʪʷʛʥʫʪʝ ʪʘ ʥʝʜʨʫʞʥʻ ʫ ʯʘʩʽ 
ʟôʷʚʣʝʥʥʷ ʩʭʦʜʽʚ ʫ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ. ʇʦʚʥʽ ʩʭʦʜʠ ʥʘ 31.10.2012 ʨ. ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʧʦ ʚʩʽʭ 
ʧʦʧʝʨʝʜʥʠʢʘʭ ʟʘ ʪʘʢʠʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ: 5.09; 15.09; 25.09; 5.10. ʇʦʩʽʚʠ ʽʥʰʠʭ ʙʽʣʴʰ ʧʽʟʥʽʭ 
ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʧʦ ʚʩʽʭ ʧʦʧʝʨʝʜʥʠʢʘʭ ʙʫʣʠ ʟʨʽʜʞʝʥʽ ʘʙʦ ʟʦʚʩʽʤ ʚʽʜʩʫʪʥʽʤʠ. ʉʝʨʝʜʥʷ 
ʚʨʦʞʘʡʥʽʩʪʴ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʦ ʜʦʩʣʽʜʫ ʟʘ ʨʽʟʥʠʭ ʩʪʨʦʢʽʚ ʩʢʣʘʣʘ: ʧʦ ʯʦʨʥʦʤʫ ʧʘʨʫ ï 27,6 
ʮ/ʛʘ; ʧʦ ʩʪʝʨʥʽ ï 17,4 ʮ/ʛʘ; ʧʦ ʩʦʥʷʰʥʠʢʫ ï 17 ʮ/ʛʘ. 

ʄʘʢʩʠʤʘʣʴʥʫ ʚʨʦʞʘʡʥʽʩʪʴ ʧʰʝʥʠʮʷ ʦʟʠʤʘ ʩʬʦʨʤʫʚʘʣʘ ʧʦ ʚʩʽʭ ʪʨʴʦʭ ʧʦʧʝʨʝʜʥʠʢʘʭ ʟʘ 
ʩʽʚʙʠ 15.10 ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʩʪʨʦʢʦʤ ʩʽʚʙʠ 25.09) ʫʨʦʞʘʡʥʽʩʪʴ 
ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʙʽʣʴʰʠʣʘʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʧʝʨʝʜʥʠʢʘ ʥʘ 2,2-3,2 ʮ/ʛʘ (8-19%). ɿʤʝʥʰʝʥʥʷ 
ʫʨʦʞʘʡʥʦʩʪʽ ʚʽʜ ʧʦʧʝʨʝʜʥʠʢʘ ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʤ ʙʫʣʦ ʟʘ ʩʽʚʙʠ 05.10 ï 12,7 ʮ/ʛʘ (42%) ʧʦ 
ʩʪʝʨʥʽ, ʘ ʪʘʢʦʞ ʟʘ ʮʽʻʾ ʜʘʪʠ ʧʦ ʩʦʥʷʰʥʠʢʫ ï 13,3 ʮ/ʛʘ (43%). 

ʗʯʤʽʥʴ ʦʟʠʤʠʡ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʩʬʦʨʤʫʚʘʚ ʟʘ ʩʽʚʙʠ 05.10: ʧʦ ʯʦʨʥʦʤʫ ʧʘʨʫ ï 
31,3 ʮ/ʛʘ; ʧʦ ʩʪʝʨʥʽ ï 21,5 ʮ/ʛʘ; ʧʦ ʩʦʥʷʰʥʠʢʫ ï 21,4 ʮ/ʛʘ. ɿʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʧʦ ʩʪʝʨʥʽ ʚ 
ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʦʨʥʠʤ ʧʘʨʦʤ ʥʘʡʙʽʣʴʰʝ ʧʨʦʷʚʠʣʦʩʴ ʟʘ ʩʽʚʙʠ 15.09 ï 10 ʮ/ʛʘ (35%), ʧʦ 
ʩʦʥʷʰʥʠʢʫ ʪʘʢʦʞ 15.09 ï 11 ʮ/ʛʘ (39%). ʊʨʠʪʽʢʘʣʝ ʦʟʠʤʝ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʚʘʣʦ ʧʦ 
ʚʩʽʭ ʧʦʧʝʨʝʜʥʠʢʘʭ ʟʘ ʩʽʚʙʠ 15.10. ɿʥʠʞʝʥʥʷ ʚʨʦʞʘʶ ʚʽʜ ʧʦʛʽʨʰʝʥʥʷ ʧʦʧʝʨʝʜʥʠʢʘ ʥʘʡʙʽʣʴʰ 
ʚʘʛʦʤʠʤ ʙʫʣʦ ʟʘ ʩʽʚʙʠ 05.09 ï 7,5 ʮ/ʛʘ (35%) ʧʦ ʩʪʝʨʥʽ ʪʘ 15.09 ï 8,4 ʮ/ʛʘ (42%) ʧʦ ʩʦʥʷʰʥʠʢʫ. 
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ʋɼʂ 633.15: 631.418 (470.621) 
        ʂʘʪʨʠʯ ɸ.ʂ. 
                 ʩʪʫʜʝʥʪ 
   ʄʘʤʩʠʨʦʚ ʅ.ʀ. 
  ʢ. ʩ.-ʭ. ʥ., ʜʦʮʝʥʪ 

                            ʌɻɹʆʋ ɺʇʆ çʄʘʡʢʦʧʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ɻʀɹʈʀɼɸ ʂʋʂʋʈʋɿʓ ʄɸʐʋʂ 360 ʄɺ 

ʇʈʀ ɺʆɿɼɽʃʓɺɸʅʀʀ ɺ ɸɼʓɻɽɽ 
 

ʆʪ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʩʫʜʴʙʘ 
ʫʨʦʞʘʷ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʨʷʜʘ 
ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚʩʝ ʰʠʨʝ ʧʨʠʤʝʥʷʁ ʪ ʥʦʚʫʶ ʧʨʦʛʨʝʩʩʠʚʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚʳʨʘʱʠʚʘʥʠʷ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ï ʤʠʥʠʤʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ. ʇʨʠʤʝʥʝʥʠʝ ʝʝ ʩʪʘʣʦ 
ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʘʰʠʥ, 
ʚʳʧʦʣʥʷʶʱʠʭ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʧʦ ʧʦʣʶ ʥʝʩʢʦʣʴʢʦ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʶ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʝʨʙʠʮʠʜʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 
ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʠʙʨʠʜʘ 
ʢʫʢʫʨʫʟʳ ʄʘʰʫʢ 360 ʄɺ ʥʘ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʢʘʟʳʚʘʶʪ 
ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ  ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ (ʪʘʙʣ. 1). 

 
ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ  

ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ, 2011-2013 ʛʛ. 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 30-32 ʩʤ (ʚʘʨʠʘʥʪ 3) ʠ ʚʩʧʘʰʢʘ ʥʘ 26-
28 ʩʤ ʩ ʧʦʯʚʦʫʛʣʫʙʣʝʥʠʝʤ (ʚʘʨʠʘʥʪ 4) ʦʢʘʟʳʚʘʶʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 
ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ 1-ʦʤ ʠ 4-ʦʤ ʚʘʨʠʘʥʪʘʭ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʧʦʣʫʯʝʥʠʝ 
ʥʘʠʚʳʩʰʝʛʦ ʫʨʦʞʘʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 58,4 ʠ 56,2 ʮ/ʛʘ. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ ʪʦ, ʯʪʦ ʧʨʠ ʩʠʣʴʥʦʡ 
ʟʘʩʦʨʝʥʥʦʩʪʠ ʢʦʨʥʝʚʠʱʥʳʤʠ ʠ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʳʤʠ ʩʦʨʥʷʢʘʤʠ ʧʦʣʝ ʧʝʨʝʜ ʚʩʧʘʰʢʦʡ 
ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʦʪʘʪʴ  ʛʣʠʬʦʩʘʪʩʦʜʝʨʞʘʱʠʤ ʛʝʨʙʠʮʠʜʦʤ ʩʧʣʦʰʥʦʛʦ ʜʝʡʩʪʚʠʷ  ʂʘʡʤʘʥ, ɺʈ 
(360 ʛ/ʣ) ï 2-5 ʣ/ʛʘ ʠʣʠ ʩʤʝʩʴʶ  ʂʘʡʤʘʥ + ɸʚʨʦʨʝʢʩ (3,0+0,5 ʣ/ʛʘ), ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʥʝ ʪʦʣʴʢʦ 
ʦʪʤʠʨʘʥʠʝ ʥʘʜʟʝʤʥʳʭ ʦʜʥʦʣʝʪʥʠʭ ʯʘʩʪʝʡ ʫ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʧʦʣʥʫʶ ʛʠʙʝʣʴ ʧʦʜʟʝʤʥʳʭ 
ʦʨʛʘʥʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʢ̫ʦʚ.   
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ʃʫʱʝʥʠʝ ʩʪʝʨʥʠ + ʚʩʧʘʰʢʘ ʥʘ ʟʷʙʴ (20-22 ʩʤ) + 
ʛʝʨʙʠʮʠʜʳ ʢʘʡʤʘʥ + ʘʚʨʦʨʝʢʩ (3,0+0,5ʣ/ʛʘ), + 
ʧʨʝʜʧʦʩʝʚʥʘʷ ʢʫʣʴʪʠʚʘʮʠʷ + ʜʚʝ ʢʫʣʴʪʠʚʘʮʠʠ 
ʤʝʞʜʫʨʷʜʠʡ (ʢʦʥʪʨʦʣʴ) 

253,9 26,3 7028 1,5 16,8 58,4 

ʃʫʱʝʥʠʝ ʩʪʝʨʥʠ + ʚʩʧʘʰʢʘ ʥʘ ʟʷʙʴ (26-28 ʩʤ) + 
ʧʨʝʜʧʦʩʝʚʥʘʷ ʢʫʣʴʪʠʚʘʮʠʷ + ʜʚʝ ʢʫʣʴʪʠʚʘʮʠʠ 
ʤʝʞʜʫʨʷʜʠʡ 

234,1 24,9 6544 1,1 17,0 47,8 

ʃʫʱʝʥʠʝ ʩʪʝʨʥʠ + ʛʣʫʙʦʢʘʷ ʚʩʧʘʰʢʘ ʥʘ ʟʷʙʴ  
(30-32 ʩʤ) + ʧʨʝʜʧʦʩʝʚʥʘʷ ʢʫʣʴʪʠʚʘʮʠʷ + ʜʚʝ 
ʢʫʣʴʪʠʚʘʮʠʠ ʤʝʞʜʫʨʷʜʠʡ 

251,6 26,1 7003 1,4 17,1 51,5 

ʃʫʱʝʥʠʝ ʩʪʝʨʥʠ + ʚʩʧʘʰʢʘ ʥʘ ʟʷʙʴ (26-28 ʩʤ) + 
ʧʦʯʚʦʫʛʣʫʙʣʝʥʠʝ + ʧʨʝʜʧʦʩʝʚʥʘʷ ʢʫʣʴʪʠʚʘʮʠʷ +  
ʜʚʝ ʢʫʣʴʪʠʚʘʮʠʠ ʤʝʞʜʫʨʜ̫ʠʡ 

255,2 26,6 7083 1,6 16,7 56,2 

ʃʫʱʝʥʠʝ ʩʪʝʨʥʠ + ʙʝʟʦʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ +  
ʜʚʝ ʢʫʣʴʪʠʚʘʮʠʠ ʤʝʞʜʫʨʷʜʠʡ 

232,4 24,3 6267 0,9 14,6 44,1 
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ʋɼʂ 633.63 (470.621) 

ʂʦʨʦʙʝʮʢʠʡ ɸ.ɸ. 

ʩʪʫʜʝʥʪ  

ʄʘʤʩʠʨʦʚ ʅ.ʀ. 

ʢ. ʩ.-ʭ. ʥ., ʜʦʮʝʥʪ 

                            ʌɻɹʆʋ ɺʇʆ çʄʘʡʢʦʧʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʕʌʌɽʂʊʀɺʅʓʁ ʉʇʆʉʆɹ ʇʆɺʓʐɽʅʀʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ ʂʆʈʅɽʇʃʆɼʆɺ 

ʉɸʍɸʈʅʆʁ ʉɺɽʂʃʓ ɺ ɸɼʓɻɽɽ 
 

ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʩʘʭʘʨʦʥʦʩʥʦʡ ʢʫʣʴʪʫʨʦʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 
ʦʙʣʘʜʘʶʱʘʷ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʚʝʥʴʝʚ ʚ ʪʝʭʥʦʣʦʛʠʠ 
ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʩʯʠʪʘʝʪʩʷ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ, ʩʠʣʴʥʦ ʚʣʠʷʶʱʘʷ ʥʘ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
ɽʩʪʝʩʪʚʝʥʥʦ, ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʜʦʣʞʥʘ ʩʪʨʦʠʪʩɹʷ ʩ ʫʯʝʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʚʳʥʦʩʘ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʫʣʴʪʫʨʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ 
ʩʣʦʞʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ (ʘʟʦʬʦʩʢʘ ï N16P16K16, 
ʜʠʘʤʤʦʬʦʩʢʘ ï N10P26K26 ʠ ʜʨʫʛʠʝ). ɼʦʟʫ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʧʣʘʥʠʨʫʝʤʳʡ ʫʨʦʞʘʡ 
ʦʧʨʝʜʝʣʷʝʪ ʵʣʝʤʝʥʪ, ʠʤʝʶʱʠʡ ʤʠʥʠʤʘʣʴʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ, ʥʦ ʧʨʠ ʵʪʦʤ ʜʚʘ ʜʨʫʛʠʭ ʚʥʦʩʠʪʩʷ ʩ 
ʠʟʙʳʪʢʦʤ. ʋʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʫʜʦʙʨʝʥʠʷ ʠ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʤʠʥʠʤʫʤ 
ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʫʢʦʩʤʝʩʝʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʞʘʡʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʮʝʣʦʤ ʚʳʰʝ ʥʘ 32% ʚ 
ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʫʢʦʩʤʝʩʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʟʦʬʦʩʢʦʡ (ʪʘʙʣ. 1). ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ ʦʧʳʪʘ 
ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ ï 34,1 ʪ/ʛʘ ʠ ʢʦʣʠʯʝʩʪʚʦʤ 
ʫʛʣʝʚʦʜʦʚ (ʩʘʭʘʨʠʩʪʦʩʪʴ) ï 15,9%, ʛʜʝ ʩ ʦʩʝʥʠ ʚʥʝʩʣʠ 50% ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʩʦʩʪʘʚʝ ʪʫʢʦʩʤʝʩʠ, ʘ 
ʚʝʩʥʦʡ ʩʣʝʜʫʶʱʠʝ 50% ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ 100% ʘʟʦʪʘ ʚ ʩʦʩʪʘʚʝ ʪʫʢʦʩʤʝʩʠ.  

 
ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʚʥʝʩʝʥʠʷ 

ʪʫʢʦʚʳʭ ʩʤʝʩʝʡ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, 2012 ʛ. 
 

 ̄

ʧ/ʧ 
ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʮ/ʛʘ 

ʉʘʭʘʨʠʩʪʦʩʪʴ, 

% 

ʉʙʦʨ ʩʘʭʘʨʘ, 

ʪ/ʛʘ 

1. 
ʊʫʢʦʩʤʝʩʴ 17,8:7,3:23,2 ï 8,3 ʮ/ʛʘ 

ʚʝʩʥʦʡ 
316 15,0 4,74 

2. 
ʊʫʢʦʩʤʝʩʴ 3,2:13,8:44,1 ï 4,4 ʮ/ʛʘ 
ʦʩʝʥʴʶ + ʘʤ. ʩʝʣʠʪʨʘ 3,9 ʮ/ʛʘ ʚʝʩʥʦʡ 

302 15,9 4,80 

3. 
ʊʫʢʦʩʤʝʩʴ 3,2:13,8:44,1 ï 2,2 ʮ/ʛʘ 

ʦʩʝʥʴʶ + ʪʫʢʦʩʤʝʩʴ 23,4:4,8:15,2 ï 6,3 
ʮ/ʛʘ ʚʝʩʥʦʡ 

341 15,9 5,42 

4. 
ʊʫʢʦʩʤʝʩʴ 1,8:7,9:50,8 ï 3,8 ʮ/ʛʘ 
ʦʩʝʥʴʶ + ʪʫʢʦʩʤʝʩʴ 31,3:6,4:0,0 

ï 4,7 ʮ/ʛʘ ʚʝʩʥʦʡ 
287 15,2 4,36 

5. 
KCl ï 3,2 ʮ/ʛʘ ʦʩʝʥʴʶ + ʪʫʢʦʩʤʝʩʴ 

29,0:11,8:0,0 ï 5,1 ʮ/ʛʘ ʚʝʩʥʦʡ 
283 15,0 4,25 

6. ɸʟʦʬʦʩʢʘ ï 12 ʮ/ʛʘ ʦʩʝʥʴʶ 237 16,0 3,79 

7. 
ɸʟʦʬʦʩʢʘ ï 6 ʮ/ʛʘ ʦʩʝʥʴʶ + 6 ʮ/ʛʘ 

ʚʝʩʥʦʡ 
263 15,0 3,95 

8. ɸʟʦʬʦʩʢʘ ï 12 ʮ/ʛʘ ʚʝʩʥʦʡ 205 14,8 3,03 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʫʢʦʩʤʝʩʝʡ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʝʝ ʫʨʦʞʘʡʥʦʩʪʴ. 
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ʋɼʂ 633.63 (470.621) 

ʄʘʤʩʠʨʦʚ ɸ.ɸ. 

ʩʪʫʜʝʥʪ  

ʄʘʤʩʠʨʦʚ ʅ.ʀ. 

ʢ. ʩ.-ʭ. ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʇʆ çʄʘʡʢʦʧʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɺʃʀʗʅʀɽ ʉʈʆʂʆɺ ʇʆʉɸɼʂʀ ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʂɸʈʊʆʌɽʃʗ 

 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʚ ɸʜʳʛʝʝ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʧʦʩʘʜʢʠ, ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʦʨʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʧʣʘʪʳ ʪʨʫʜʘ. 

ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʩʨʦʢʘʤ ʧʦʩʝʚʘ: ʧʝʨʚʳʡ ʩʨʦʢ ï ʧʨʠ ʧʨʦʛʨʝʚʘʥʠʠ ʧʦʩʝʚʥʦʛʦ ʩʣʦʷ 

(0-5 ʩʤ) ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 7-8 Áʉ (25-28 ʤʘʨʪʘ); ʚʪʦʨʦʡ ʩʨʦʢ ï ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 15-20 Áʉ (5-8 

ʘʧʨʝʣʷ); ʪʨʝʪʠʡ ʩʨʦʢ ï ʧʨʠ ʧʨʦʛʨʝʚʘʥʠʠ ʧʦʩʝʚʥʦʛʦ ʩʣʦʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 22-25 Áʉ (15-18 

ʘʧʨʝʣʷ). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʢʘʨʪʦʬʝʣʷ. ʅʘʠʙʦʣʴʰʘ ̫ʤʘʩʩʘ ʙʦʪʚʳ, ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ, ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʚʦ ʚʪʦʨʦʡ ʩʨʦʢ ï 360 ʛ.  ɺ ʧʝʨʚʳʡ ʩʨʦʢ ʤʘʩʩʘ ʙʦʪʚʳ ʩʦʩʪʘʚʠʣʘ ï 224 ʛ, ʠ ʚ ʪʨʝʪʠʡ ʩʨʦʢ - 308 ʛ. 

ʇʨʠ ʵʪʦʤ  ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʠʤʝʣʦ ʤʝʥʴʰʫʶ ʚʘʨʠʘʮʠʶ, ʧʦ ʩʨʦʢʘʤ ʧʦʩʝʚʘ ʚ ʩʨʝʜʥʝʤ ʧʦ 6,2 

ʠ 6,4 ʩʪʝʙʣʷ ʥʘ ʢʫʩʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʣʠ ʧʦʩʝʚʳ ʚʪʦʨʦʛʦ ʩʨʦʢʘ ï 

45,6 ʪʳʩ. ʤ
2
/ʛʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, ʚ ʧʦʩʝʚʘʭ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʩʨʦʢʘ ʩʦʩʪʘʚʠʣʠ 40,9 ʪʳʩ. ʤ

2
/ʛʘ 

ʠ 41,7 ʪʳʩ.ʤ
2
/ʛʘ. 

ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ ʢ ʧʝʨʚʦʡ ʢʦʧʢʝ ʫʩʧʝʚʘʣ ʥʘʢʦʧʠʪʴ ʩʦʨʪ ʅʘʨʪ, ʚʦ ʚʪʦʨʦʡ 

ʩʨʦʢ ʧʦʩʝʚʘ 39 ʮ/ʛʘ. ɺ ʧʝʨʚʳʡ ʩʨʦʢ  ʧʦʩʝʚʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ - 33 ʮ/ʛʘ ʢʣʫʙʥʝʡ ʚ ʬʘʟʫ 

ʮʚʝʪʝʥʠʷ.  

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʝ. ɼʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʣʫʯʰʠʤ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʙʳʣʦ ʧʨʠ ʧʦʩʝʚʝ ʚ ʪʨʝʪʠʡ ʩʨʦʢ ï 

1:1,25, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʧʦʩʝʚʝ ʚʦ ʚʪʦʨʦʡ ʠ ʧʝʨʚʳʡ ʩʨʦʢʠ 1:1,11 ʠ 1:1,22 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʬʦʨʤʠʨʦʚʘʣʠ ʨʘʩʪʝʥʠʷ ʧʨʠ ʧʦʩʝʚʝ ʚʦ ʚʪʦʨʦʡ ʩʨʦʢ ï 

46,7 ʪʳʩ.ʤ
2
/ʛʘ. ʇʨʠ ʧʦʩʝʚʝ ʚ ʧʝʨʚʳʡ ʩʨʦʢ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʙʳʣ 

ʥʠʞʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʪʦʨʦʛʦ ʩʨʦʢʘ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʏʇʌ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ 

ʧʦʩʝʚʝ ʚʦ ʚʪʦʨʦʡ ʩʨʦʢ 6,05 ʛ/ʤ
2 
*ʩʫʪʢʠ. ʉʬʦʨʤʠʨʦʚʘʚ ʙʦʣʴʰʫʶ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʩʨʦʢʘʤʠ ʧʦʩʝʚʘ, ʘʩʩʠʤʠʣʷʮʠʦʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʨʠ ʵʪʦʤ ʠʤʝʣʠ ʙʦʣʴʰʠʡ ʏʇʌ ʧʦʩʝʚʳ 

ʚʪʦʨʦʛʦ ʩʨʦʢʘ. 

ʅʘʠʙʦʣʴʰʠʝ ʧʦʪʝʨʠ, ʠʟ-ʟʘ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ ʦʪʤʝʯʝʥʳ, ʥʘ ʧʦʩʝʚʘʭ  ʚʪʦʨʦʛʦ ʩʨʦʢʘ 

ʧʨʠ ʵʪʦʤ ʪʝʨʷʣʦʩʴ 0,8 % ʦʪ ʚʦʟʤʦʞʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ.  ʇʨʠ ʵʪʦʤ ʤʘʩʩʘ ʢʣʫʙʥʝʡ ʩ ʦʜʥʦʛʦ ʢʫʩʪʘ 

ʥʘ ʙʦʣʴʥʳʭ ʨʘʩʪʝʥʠʷʭ ʙʳʣʘ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʩʦ ʟʜʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʇʦ ʵʪʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʙʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ (127 ʛ/ʢʫʩʪ) ʙʦʣʴʰʝ ʦʪʩʪʘʚʘʣʠ ʦʪ ʟʜʦʨʦʚʳʭ (283 ʛ/ʢʫʩʪ) ʥʘ 

ʧʦʩʝʚʘʭ ʧʝʨʚʦʛʦ ʩʨʦʢʘ. ʋ ʥʠʭ ʤʘʩʩʘ ʢʣʫʙʥʝʡ ʦʪ ʙʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʥʠʞʝ ʚ 2,23 ʨʘʟʘ, ʯʝʤ 

ʦʪ ʟʜʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʋ ʧʦʩʝʚʦʚ ʪʨʝʪʴʝʛʦ ʩʨʦʢʘ ʧʨʦʮʝʥʪ ʫʙʳʣʠ ʦʪ ʚʦʟʤʦʞʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ 

ʙʳʣ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣ 0,84%. 

ɺʪʦʨʦʡ ʩʨʦʢ ʧʦʩʝʚʘ ʣʠʜʠʨʦʚʘʣ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʨʝʚʳʩʠʚ ʧʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʝʨʚʳʡ ʩʨʦʢ ʥʘ 61,2 ʮ/ʛʘ. ɺ ʪʨʝʪʴʝʤ ʩʨʦʢʝ ʧʦʩʝʚʘ ʧʨʠʙʘʚʢʘ 

ʩʦʩʪʘʚʠʣʘ 42,3 ʮ/ʛʘ. ɹʦʣʝʝ ʢʨʫʧʥʳʝ ʢʣʫʙʥʠ ʬʦʨʤʠʨʦʚʘʣʠ ʧʦʩʝʚʳ ʚʪʦʨʦʛʦ ʩʨʦʢʘ,  ʩʨʝʜʥʷʷ 

ʤʘʩʩʘ ʦʜʥʦʛʦ ʢʣʫʙʥʷ ʩʦʩʪʘʚʠʣʘ ʧʨʠʤʝʨʥʦ 92 ʛ. 
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ɹʘʭ ʅ.ʂ. 
ʘʩʧʽʨʘʥʪ 

ʅʅʎ çɯʥʩʪʠʪʫʪ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʽ ʚʠʥʦʨʦʙʩʪʚʘ ʽʤ. ɺ.ɭ. ʊʘʾʨʦʚʘè 

 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈɽʇɸʈɸʊʋ çɹɸʁʂɸʃ ɽʄ-1è ʋ ʊɽʍʅʆʃʆɻɯɰ ɺʀʈʆɹʅʀʎʊɺɸ 

ʑɽʇʃɽʅʀʍ ʉɸɼɾɸʅʎɯɺ ɺʀʅʆɻʈɸɼʋ 

 

ʃʽʥʽʷ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʩʝʨʽʾ çɽʄè ï ʮʝ ʩʧʽʚʞʠʪʪʷ 86 ʨʝʪʝʣʴʥʦ ʧʽʜʽʙʨʘʥʠʭ ʢʦʨʠʩʥʠʭ 

ˇʨʫʥʪʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʽʜʦʤʠʭ ʚ ʩʚʽʪʽ ʷʢ çɽʄè (effective microorganisms). ʇʨʝʧʘʨʘʪʠ 

ʩʝʨʽʾ çɽʄè ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʚ ʢʽʥʮʽ 80-ʭ ʨʦʢʽʚ ʷʧʦʥʩʴʢʠʤ ʫʯʝʥʠʤ ʊʝʫʨʦ ʍʽʛʘ ʽ ʩʪʘʣʠ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʟ ʩʝʨʝʜʠʥʠ 90-ʭ ʨʦʢʽʚ.  

ʉʴʦʛʦʜʥʽ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʽ ʤʽʢʨʦʙʥʽ ʧʨʝʧʘʨʘʪʠ ï ʈʠʟʦʙʦʬʽʪ, ʈʠʟʦʛʫʤʽʥ, 

ɼʽʘʟʦʙʘʢʪʝʨʠʥ, ɼʽʘʟʦʬʽʪ, ɹʽʦʛʨʘʥ, ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ, ɸʣʴʙʦʙʘʢʪʝʨʠʥ, ɸʟʦʛʨʘʥ, ʌʦʩʬʦʛʨʘʥ. 

ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʷʭ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʩʧʨʠʷʻ 

ʩʫʪʪʻʚʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʘʟʦʪʬʽʢʩʘʮʽʾ, 

ʬʦʩʬʦʨʤʦʙʽʣʽʟʘʮʽʾ, ʧʨʦʜʫʢʫʚʘʥʥʶ ʬʽʪʦʛʦʨʤʦʥʽʚ, ʟʨʦʩʪʘʥʥʶ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʨʦʩʣʠʥ, 

ʟʙʽʣʴʰʝʥʥʶ ʩʪʫʧʝʥʷ ʟʘʩʚʦʻʥʥʷ ʨʦʩʣʠʥʘʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʫ. ɸʣʝ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʥʦʛʨʘʜʥʦʤʫ ʨʦʟʩʘʜʥʠʮʪʚʽ ʜʫʞʝ ʤʘʣʦ. ʊʦʤʫ, ʧʠʪʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʱʝʧʣʝʥʠʭ ʩʘʜʞʘʥʮʽʚ ʚʠʥʦʛʨʘʜʫ ʥʘ ʦʩʥʦʚʽ ʝʬʝʢʪʠʚʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʫ çɹʘʡʢʘʣ ɽʄ-1è ʥʘ ʦʩʥʦʚʥʽ 

ʘʛʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʚʠʪʢʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ, ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʠʭʦʜʫ 

ʩʪʘʥʜʘʨʪʥʠʭ ʱʝʧʣʝʥʠʭ ʩʘʜʞʘʥʮʽʚ ʚʠʥʦʛʨʘʜʫ ʟ ʰʢʽʣʢʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʚʽʜʜʽʣʽ ʨʦʟʩʘʜʥʠʮʪʚʘ ʽ ʨʦʟʤʥʦʞʝʥʥʷ ʚʠʥʦʛʨʘʜʫ ʅʅʎ çɯɺʽɺ 

ʽʤ. ɺ.ɭ. ʊʘʾʨʦʚʘè ʥʘ ʱʝʧʘʭ ʪʘ ʩʘʜʞʘʥʮʷʭ ʩʪʦʣʦʚʦʛʦ ʩʦʨʪʫ ʚʠʥʦʛʨʘʜʫ ɿʘʛʘʜʢʘ (ʧʽʜʱʝʧʘ ʈ ʭ ʈ 

101-14) ʧʨʦʪʷʛʦʤ 2012-2013 ʨʨ.  

ʆʙʨʦʙʢʫ ʱʝʧ ʪʘ ʩʘʜʞʘʥʮʽʚ ʚʠʥʦʛʨʘʜʫ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ 

ʧô̫ ʪʠʨʘʟʦʚʦʛʦ ʧʦʣʠʚʫ ˇʨʫʥʪʫ ʪʘ ʧʦʟʘʢʦʨʝʥʝʚʦʛʦ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʨʦʟʯʠʥʘʤʠ ʨʽʟʥʠʭ ʨʦʟʚʝʜʝʥʴ 

ï 1:50, 1:75, 1:100, 1:1000, 1:2000. ʈʦʩʣʠʥʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʦʣʠʚʘʣʠ ʪʘ ʦʙʧʨʠʩʢʫʚʘʣʠ 

ʚʦʜʦʶ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʚʠʷʚʠʣʠ ʨʷʜ ʚʽʜʤʽʥʥʦʩʪʝʡ ʨʦʟʚʠʪʢʫ 

ʱʝʧʣʝʥʠʭ ʩʘʜʞʘʥʮʽʚ ʚʠʥʦʛʨʘʜʫ ʫ ʜʦʩʣʽʜʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʘʭ. ʇʽʩʣʷ ʧʦʣʠʚʫ ʱʝʧ ʪʘ 

ʩʘʜʞʘʥʮʽʚ ʚʠʥʦʛʨʘʜʫ ʫ ʰʢʽʣʮʽ ʚʽʜʢʨʠʪʦʛʦ ˇʨʫʥʪʫ ʚʽʜʟʥʘʯʠʣʠ ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʧʘʛʦʥʽʚ (ʥʘ 

88 ʩʤ), ʾʭ ʜʽʘʤʝʪʨʫ, ʦʙô̒ ʤʫ ʟʘʛʘʣʴʥʦʛʦ ʪʘ ʚʠʟʨʽʣʦʛʦ ʧʨʠʨʦʩʪʫ. ʆʩʪʘʥʥʽ ʫ ʨʦʩʣʠʥ ʜʦʩʣʽʜʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʟʙʽʣʴʰʫʚʘʣʠʩʴ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʫ 2,8 ʪʘ 3,3 ʨʘʟʠ. ʈʽʟʥʠʮʷ ʤʽʞ ʨʦʩʣʠʥʘʤʠ 

ʜʦʩʣʽʜʥʠʭ ʽ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʣʦʱ̔ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʢʽʣʴʢʦʩʪ̔ 

ʣʠʩʪʢʽʚ ʚʽʜʨʽʟʥʷʣʘʩʴ ʥʘ 1808 ʩʤ
2
 ʽ 12 ʰʪ. ʥʘ ʢʦʨʠʩʪʴ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʽʚ.  

ɸʥʘʣʽʟ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʩʘʜʞʘʥʮʽʚ ʜʦʚʽʚ, ʱʦ ʧʨʝʧʘʨʘʪ çɹʘʡʢʘʣ ɽʄï1è 

ʩʧʨʠʷʚ ʬʦʨʤʫʚʘʥʥʶ ʫ ʦʙʨʦʙʣʝʥʠʭ ʨʦʩʣʠʥ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʨʝʥʽʚ (ʫ ʩʝʨʝʜʥʴʦʤʫ ʧʦ 

ʚʘʨʽʘʥʪʘʭ 1,5-2 ʨʘʟʠ), ʟʦʢʨʝʤʘ ʢʦʨʝʥʽʚ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 2 ʤʤ.  

ʇʨʝʧʘʨʘʪ çɹʘʡʢʘʣ ɽʄï1è ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʚ ʽ ʥʘ ʚʠʭʽʜ ʩʪʘʥʜʘʨʪʥʠʭ ʩʘʜʞʘʥʮʽʚ ʽʟ 

ʰʢʽʣʢʠ. ʊʘʢ, ʫ ʚʘʨʽʘʥʪʘʭ, ʜʝ ʧʨʦʚʦʜʠʣʠ ʧʦʣʠʚ ʨʦʩʣʠʥ ʨʦʟʯʠʥʘʤʠ ʧʨʝʧʘʨʘʪʫ ʨʽʟʥʠʭ ʨʦʟʚʝʜʝʥʴ, 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʚʘʚ 50-53 %, ʫ ʚʘʨʽʘʥʪʽ, ʜʝ ʧʨʦʚʦʜʠʣʠ ʧʦʟʘʢʦʨʝʥʝʚʝ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ï  

56 %, ʫ ʢʦʥʪʨʦʣʽ ï 40 %. 

ʋ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ ʧʣʘʥʫʻʤʦ ʧʨʦʜʦʚʞʠʪʠ ʚʠʚʯʝʥʥʷ ʧʨʝʧʘʨʘʪʫ çɹʘʡʢʘʣ ɽʄï1è ʽ 

ʜʦʧʦʚʥʠʪʠ ʨʦʙʦʪʫ ʪʘʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʷʢ çɽʄ ɹʽʦʥʽʢè ʽ çɽʤʙʽʢʦè. 
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ɿʝʣʝʥʷʥʩʴʢʘ ʅ.ʄ. 

ʥʘʯ. ʚʽʜʜʽʣʫ, ʢ. ʩ.-ʛ. ʥ. 

ʅʅʎ çɯʥʩʪʠʪʫʪ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʽ ʚʠʥʦʨʦʙʩʪʚʘ ʽʤ. ɺ.ɭ. ʊʘʾʨʦʚʘè 

 

ʉʋʏɸʉʅɯ ʄɸʊɽʈɯɸʃʀ ɼʃʗ ɿɸʍʀʉʊʋ ʑɽʇ ɺʀʅʆɻʈɸɼʋ ɺɯɼ ʇɯɼʉʋʐʋɺɸʅʅʗ 

 

ɼʣʷ ʟʘʭʠʩʪʫ ʢʦʧʫʣʷʮʽʡʥʠʭ ʟʨʽʟʽʚ ʚʽʜ ʧʽʜʩʫʰʫʚʘʥʥʷ ʽ ʦʢʠʩʣʝʥʥʷ ʪʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʚʦʣʦʛʠ ʫ ʯʫʙʫʢʘʭ ʧʝʨʝʜ ʩʪʨʘʪʠʬʽʢʘʮʽʻʶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʦʛʦ ʨʦʜʫ ʘʥʪʠʪʨʘʥʩʧʽʨʘʥʪʠ. ɿʛʽʜʥʦ 

ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʧʠʪʘʥʥʷ ʟʘʭʠʩʪʫ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʧʽʜʩʫʰʫʚʘʥʥʷ ʚʠʚʯʘʣʦ 

ʙʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ, ʘʣʝ ʻʜʠʥʦʾ ʜʫʤʢʠ ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʥʝʤʘʻ, ʘ ʽʩʥʫʶʯʽ ʟʘʩʦʙʠ ʥʝʜʦʩʪʘʪʥʴʦ 

ʧʦʚʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ, ʷʢʽ ʧʨʝʜôʷʚʣʷʶʪʴ ʜʦ ʟʘʭʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʟôʷʚʠʣʠʩʷ ʬʦʪʦʨʫʡʥʽʚʥʽ ʧʣʽʚʢʠ. ɺʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ: ʙʽʦʦʢʠʩʣʶʚʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ï ʟ ʯʘʩʦʤ ʧʽʜ ʚʧʣʠʚʦʤ ʩʦʥʷʯʥʠʭ 

ʧʨʦʤʝʥʽʚ ʨʫʡʥʫʶʪʴʩʷ ʽ ʪʦʤʫ ʾʭ ʥʝʧʦʪʨʽʙʥʦ ʟʥʽʤʘʪʠ ʟ ʢʦʞʥʦʾ ʨʦʩʣʠʥʠ, ʘ ʪʘʢʦʞ ʥʝ ʚʠʥʠʢʘʻ 

ʧʨʦʙʣʝʤ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ; ʚʠʩʦʢʦʶ ʝʣʘʩʪʠʯʥʽʩʪʶ ï ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʧʦʣʽʦʣʝʬʽʥʫ, ʟʜʘʪʥʽ 

ʨʦʟʪʷʛʫʚʘʪʠʩʷ ʜʦ 4-6 ʢʨʘʪʥʦʛʦ ʨʦʟʤʽʨʫ, ʥʘʜʽʡʥʦ ʟôʻʜʥʫʶʪʴ ʢʦʤʧʦʥʝʥʪʠ ʱʝʧʠ, ʘʣʝ ʨʘʟʦʤ ʽʟ 

ʪʠʤ ʥʝ ʟʘʚʘʞʘʶʪʴ ʨʦʩʪʫ ʢʘʣʫʩʘ, ʥʝ ʚʨʽʟʘʶʪʴʩʷ ʫ ʪʢʘʥʠʥʠ ʧʽʜ ʯʘʩ ʟʨʦʱʝʥʥʷ ʪʘ ʥʝ ʟʘʪʨʠʤʫʶʪʴ 

ʨʫʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚʦʜʠ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʱʝʧʠ; ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ï 

ʯʝʨʝʟ ʚʤʽʩʪ ʚʦʩʢʫ ʚʦʥʠ ʚʦʜʦʥʝʧʨʦʥʠʢʥʽ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʪʨʠʤʘʥʥʷ ʦʙʚʦʜʥʝʥʥʷ ʪʢʘʥʠʥ ʥʘ 

ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ, ʚʽʣʴʥʦ ʧʨʦʧʫʩʢʘʶʪʴ ʧʦʚʽʪʨʷ; ʚʠʢʣʶʯʘʶʪʴ ʜʦʩʪʫʧ ʰʢʽʜʥʠʢʽʚ ʽ 

ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʙʘʢʪʝʨʽʡ ʜʦ ʤʽʩʮʷ ʱʝʧʣʝʥʥʷ; ʧʨʦʥʠʢʥʽ ʜʣʷ ʤʦʣʦʜʦʛʦ ʧʨʠʨʦʩʪʫ, ʷʢʠʡ ʚʽʣʴʥʦ 

ʧʨʦʨʦʩʪʘʻ ʢʨʽʟʴ ʧʣʽʚʢʫ; ʩʘʤʦʢʣʝʡʢʽ,  ʱʦ ʜʦʟʚʦʣʷʻ ʾʭ ʣʝʛʢʦ ʬʽʢʩʫʚʘʪʠ ʥʘ ʱʝʧʘʭ. ɸʣʝ ʜʘʥʠʭ 

ʱʦʜʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʘʩʪʽʣʴʥʠʭ ʱʝʧ ʚʠʥʦʛʨʘʜʫ ʥʝʤʘʻ. ʊʦʤʫ ʤʝʪʦʶ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʠʪʠ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʬʦʪʦʨʫʡʥʽʚʥʠʭ 

ʧʣʽʚʦʢ çBuddy Tapeè, çMedifilmè, çProfessional Grafting Tapeè, çʏʝʨʝʥʦʢè ʜʣʷ ʽʟʦʣʷʮʽʾ ʤʽʩʮʷ 
ʱʝʧʣʝʥʥʷ (ʩʧʘʡʢʠ) ʪʘ ʚʽʯʦʢ ʱʝʧ ʚʠʥʦʛʨʘʜʫ ʫ ʧʨʦʮʝʩʽ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ. ɼʘʥʽ ʧʣʽʚʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʽʟʦʣʷʮʽʾ ʩʧʘʡʢʠ ʱʝʧ ʩʦʨʪʫ ɿʘʛʘʜʢʘ ʪʘ ʩʧʘʡʢʠ ʽ 

ʚʽʯʢʘ ʧʨʠʱʝʧʠ. ʂʦʥʪʨʦʣʴʥʽ ʱʝʧʠ ʧʘʨʘʬʽʥʫʚʘʣʠ ʪʝʭʥʽʯʥʠʤ ʩʽʨʥʠʢʦʚʠʤ ʧʘʨʘʬʽʥʦʤ.   

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʱʝʚʢʘʟʘʥʽ ʧʣʽʚʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʩʦʢʦʶ ʚʦʜʦʟʘʪʨʠʤʫʶʯʦʶ ʟʜʘʪʥʽʩʪʶ, ʷʢʘ ʜʦʨʽʚʥʶʚʘʣʘ ʫ ʩʝʨʝʜʥʴʦʤʫ 85,2 

ï 89,7% (ʚʦʜʦʟʘʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʧʘʨʘʬʽʥʫ ï 81,6%) ʪʘ ʩʧʨʠʷʣʘ ʟʙʝʨʝʞʝʥʥʶ 

ʚʦʜʠ ʫ ʘʧʽʢʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʱʝʧ ʯʝʨʝʟ 30 ʜʥʽʚ ʧʽʩʣʷ ʾʭ ʚʠʩʘʜʞʫʚʘʥʥʷ ʫ ʰʢʽʣʢʫ ʥʘ ʨʽʚʥʽ 47,5 ï 

49,2%, ʧʨʠ 46,0% ʫ ʱʝʧ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ. ʇʽʩʣʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ 20,0 ï 25,0% ʙʫʣʦ 

ʚʽʜʤʽʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʭʦʜʫ ʱʝʧ ʽʟ ʢʨʫʛʦʚʠʤ ʢʘʣʫʩʦʤ, ʬʦʨʤʫʚʘʥʥʷ ʱʽʣʴʥʦʾ ʟʘ ʩʪʨʫʢʪʫʨʦʶ 

ʢʘʣʫʩʥʦʾ ʪʢʘʥʠʥʠ, ʽ ʱʦ ʥʘʡʛʦʣʦʚʥʽʰʝ, ʜʦʚʞʠʥʘ ʤʦʣʦʜʠʭ ʧʘʛʦʥʽʚ, ʷʢʽ ʫʪʚʦʨʶʚʘʣʠʩʷ ʥʘ ʝʪʘʧʘʭ 

ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʪʘ ʟʘʛʘʨʪʫʚʘʥʥʷ, ʟʤʝʥʰʫʚʘʣʘʩʷ ʚ 2,0ï2,5 ʨʘʟʠ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʱʝʧʘʤʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ.  

ʇʨʦʚʝʜʝʥʥʷ ʦʙʣʽʢʽʚ ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ ʱʝʧ ʫ ʰʢʽʣʮʽ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ ʚʘʨʽʘʥʪʘʭ, ʜʝ 

ʧʣʽʚʢʘʤʠ çBuddy Tapeè, çMedifilmè,  çProfessional Grafting Tapeè ʽʟʦʣʶʚʘʣʠ ʩʧʘʡʢʫ ʱʝʧ 

ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 18,9% (çBuddy Tapeè), 17,4% (çMedifilmè), 18,4% 

(çProfessional Grafting Tapeè), ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʣʽʚʢʠ çʏʝʨʝʥʦʢè ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ 

ʤʝʥʰʠʤ, ʘʣʝ ʪʘʢʦʞ ʚʽʨʦʛʽʜʥʦ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ ʥʘ 5,4 ï 8,2%. ʋ ʚʘʨʽʘʥʪʘʭ, ʜʝ ʾʭ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʟʘʭʠʩʪʫ ʩʧʘʡʢʠ ʱʝʧ, ʘʣʝ ʽ ʚʽʯʢʘ ʧʨʠʱʝʧʠ,  ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʴ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʱʝ ʩʫʪʪʻʚʽʰʝ ï ʥʘ 20,9% (çBuddy Tapeè), 19,9% 

(çMedifilmè), 21,9% (çProfessional Grafting Tapeè) ʪʘ 9,3 ï 12,8% (çʏʝʨʝʥʦʢè). ʗʢ ʨʝʟʫʣʴʪʘʪ 

ʚʠʭʽʜ ʩʪʘʥʜʘʨʪʥʠʭ ʩʘʜʞʘʥʮʽʚ ʽʟ ʰʢʽʣʢʠ ʧʝʨʝʚʠʱʫʚʘʚ ʢʦʥʪʨʦʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʥʘ 6,3 ï 23,8%.  

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʧʣʽʚʢʠ çBuddy Tapʝè, çMedifilmè, çProfesional Grafting Tapeè, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʩʘʤʦʢʣʝʡʢʠʤʠ 

ʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʾ ʬʽʢʩʘʮʽʾ ʥʘ ʨʦʩʣʠʥʘʭ.  
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ʇʘʨʽʡ ʌ.ʄ. 

 ʜ. ʙ. ʥ. 

ʈ̫ ʙʦʚʦʣ ʗ.ʉ. 

ʚʠʢʣʘʜʘʯ 

ʈ̫ ʙʦʚʦʣ ʃ.ʆ. 

 ʜ. ʩ.- ʛ. ʥ., ʧʨʦʬʝʩʦʨ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʌʆʈʄ ɾʀʊɸ ʆɿʀʄʆɻʆ ɿ ɻɽʅʆʄ ɼʆʄɯʅɸʅʊʅʆɰ 

ʂʆʈʆʊʂʆʉʊɽɹʃʆɺʆʉʊɯ Hl/hl 
 

ɻʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ ï ʮʝ ʛʝʥʠ (ʟʘʟʚʠʯʘʡ ʜʦʤʽʥʘʥʪʥʽ) ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʥʠʤʠ 

ʦʟʥʘʢʠ, ʷʢʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʟ ʜʦʩʪʘʪʥʴʦʶ ʚʠʟʥʘʯʝʥʽʩʪʶ ʟʘ ʬʝʥʦʪʠʧʦʚʠʤ ʧʨʦʷʚʦʤ ʫ ʨʽʟʥʠʭ 

ʛʝʥʝʪʠʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʛʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ ï ʮʝ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ, ʷʢʽ ʜʠʩʢʨʝʪʥʦ 

ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʠʪʴʩʷ: ʚʠʩʦʪʘ ʨʦʩʣʠʥ, ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ ʪʘ ʧʘʛʦʥʽʚ, ʥʘʷʚʥʽʩʪʴ 

ʘʥʪʦʮʽʘʥʘ, ʟʘʙʘʨʚʣʝʥʥʷ ʩʪʝʙʣʘ, ʧʠʣʷʢʽʚ, ʥʘʩʽʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʪʘ ʪʠʧ ʣʠʩʪʢʽʚ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʽʛʤʝʥʪʘʮʽʾ ʪʦʱʦ.  

ɻʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʝʣʝʢʮʽʾ ʪʘ ʥʘʩʽʥʥʠʮʪʚʽ ʙʘʛʘʪʴʦʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ (ʢʫʢʫʨʫʜʟʘ, ʩʦʥʷʰʥʠʢ, ʙʫʨʷʢ ʮʫʢʨʦʚʠʡ, ʩʦʷ, ʞʠʪʦ ʦʟʠʤʝ) ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʩʪʝʨʠʣʴʥʦʩʪʽ ʤʘʪʝʨʠʥʩʴʢʦʾ ʬʦʨʤʠ, ʛʽʙʨʠʜʥʦʩʪʽ ʨʦʩʣʠʥ, ʷʢʦʩʪʽ ʟʝʨʥʘ ʪʦʱʦ. 

ʋ ʩʫʯʘʩʥʽʡ ʩʝʣʝʢʮʽʾ ʥʘ ʛʝʪʝʨʦʟʠʩ, ʟʦʢʨʝʤʘ, ʩʝʣʝʢʮʽʾ ʞʠʪʘ ʦʟʠʤʦʛʦ, ʧʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ 

ʤʘʨʢʝʨʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʟʥʘʢʠ ʢʦʨʦʪʢʦʩʪʝʙʣʦʚʦʩʪʽ ʨʦʩʣʠʥ ʫ ʩʝʣʝʢʮʽʾ ʞʠʪʘ ʻ ʜʦʩʠʪʴ ʚʜʘʣʠʤ 

ʛʝʥʝʪʠʯʥʠʤ ʤʘʨʢʝʨʦʤ. ʂʦʨʦʪʢʦʩʪʝʙʣʦʚʽ ʟʨʘʟʢʠ ï ʥʠʟʴʢʦʨʦʩʣʽ (40-60 ʩʤ), ʱʦ ʜʦʩʪʘʪʥʴʦ 

ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʟʥʷʻ ʾʭ ʟ-ʧʦʤʽʞ ʽʥʰʠʭ ʨʦʩʣʠʥ. ɿʘ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʜʘʥʦʾ ʦʟʥʘʢʠ ʫ 

ʨʦʩʣʠʥ ʞʠʪʘ ʦʟʠʤʦʛʦ ʚʽʜʧʦʚʽʜʘʻ ʛʝʥ Hl ʫ ʜʦʤʽʥʘʥʪʥʦʤʫ (ʢʦʨʦʪʢʝ ʩʪʝʙʣʦ), ʘʙʦ hl ʫ 

ʨʝʮʝʩʠʚʥʦʤʫ ʩʪʘʥʽ (ʜʦʚʛʝ ʩʪʝʙʣʦ). 

ɿ ʤʘʪʝʨʽʘʣʽʚ, ʧʝʨʝʜʘʥʠʭ ʥʘʤ ʩʝʣʝʢʮʽʦʥʝʨʦʤ ɺ.ɺ. ʉʢʦʨʠʢʦʤ, ʨʦʩʣʠʥʠ ʟʨʘʟʢʽʚ ʂʘʨʣʠʢ 1 

ʪʘ ʂʘʨʣʠʢ 2, ʷʢʽ ʻ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʽʙʨʠʜʫ ɿʘʙʘʚʘ, ʤʘʣʠ ʛʝʥ ʜʦʤʽʥʘʥʪʥʦʾ 

ʢʦʨʦʪʢʦʩʪʝʙʣʦʚʦʩʪʽ (Hl/hl). ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ 

ʪʘ ʦʩʥʦʚʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʟʥʘʢʘʤʠ (ʚʠʩʦʪʘ ʨʦʩʣʠʥ, ʧʨʦʜʫʢʪʠʚʥʘ ʢʫʱʠʩʪʽʩʪʴ, ʜʦʚʞʠʥʘ 

ʢʦʣʦʩʫ, ʢʽʣʴʢʽʩʪʴ ʢʚʽʪʦʢ ʚ ʢʦʣʦʩʽ, ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʚ ʢʦʣʦʩʽ, ʦʟʝʨʥʝʥʽʩʪʴ ʢʦʣʦʩʫ, ʱʽʣʴʥʽʩʪʴ 

ʢʦʣʦʩʫ, ʤʘʩʘ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ, ʤʘʩʘ ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ, ʤʘʩʘ 100 ʟʝʨʝʥ) ʟʽ ʩʪʘʥʜʘʨʪʦʤ ʍʘʨʢʽʚʩʴʢʝ 

98 (ʥʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ). ɿʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʩʣʠʥʠ ʜʘʥʠʭ 

ʬʦʨʤ ʥʝ ʧʦʩʪʫʧʘʣʠʩʴ, ʘ ʟʘ ʜʝʷʢʠʤʠ ʦʟʥʘʢʘʤʠ ʧʝʨʝʚʠʱʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʨʦʩʣʠʥ ʩʦʨʪʫ-

ʩʪʘʥʜʘʨʪʫ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ, ʷʢ ʜʦʥʦʨʘ ʦʟʥʘʢʠ ʢʦʨʦʪʢʦʩʪʝʙʣʦʚʦʩʪʽ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ. 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʦʛʦ ʛʝʥʘ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʟʘʧʘʪʝʥʪʦʚʘʥʦ ʩʧʦʩʦʙʠ ʢʦʥʪʨʦʣʶ 

ʩʪʝʨʠʣʴʥʦʩʪʽ ʤʘʪʝʨʠʥʩʴʢʦʾ ʬʦʨʤʠ ʪʘ ʛʽʙʨʠʜʥʦʩʪʽ ʨʦʩʣʠʥ ʞʠʪʘ ʦʟʠʤʦʛʦ ʥʘ ʜʽʣʷʥʢʘʭ 

ʛʽʙʨʠʜʠʟʘʮʽʾ.  

ʆʪʞʝ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʝʥ ʜʦʤʽʥʘʥʪʥʦʾ ʢʦʨʦʪʢʦʩʪʝʙʣʦʚʦʩʪʽ Hl/hl ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ 

ʝʬʝʢʪʠʚʥʠʤ ʩʝʣʝʢʮʽʡʥʠʤ ʤʘʨʢʝʨʦʤ. ʂʦʨʦʪʢʦʩʪʝʙʣʦʚʽ ʟʨʘʟʢʠ ʂʘʨʣʠʢ 1 ʪʘ ʂʘʨʣʠʢ 2 ʚʢʣʶʯʝʥʦ 

ʜʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʟʽ ʩʪʚʦʨʝʥʥʷ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʞʠʪʘ ʦʟʠʤʦʛʦ. 
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ʈʙ̫ʦʚʦʣ ʗ.ʉ. 

ʚʠʢʣʘʜʘʯ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

 

ɺʇʃʀɺ ʉʂʃɸɼʋ ɾʀɺʀʃʔʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʅɸ ʂʃʆʅʋɺɸʅʅʗ ʈʆʉʃʀʅ 

ɾʀʊɸ ʆɿʀʄʆɻʆ ɺ ʂʋʃʔʊʋʈɯ  IN VITRO 

 

  ʋ ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʨʠʩʢʦʨʝʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʮʽʥʥʠʭ 

ʛʝʥʦʪʠʧʽʚ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ  ʤʽʢʨʦʢʣʦʥʘʣʴʥʝ ʨʦʟʤʥʦʞʝʥʥʷ. ɼʘʥʠʡ ʤʝʪʦʜ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʨʝʛʝʥʝʨʘʮʽʡʥʽʡ ʟʜʘʪʥʦʩʪʽ ʪʦʪʠʧʦʪʝʥʪʥʠʭ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝʩʢʽʥʯʝʥʥʦ 

ʜʦʚʛʦ ʨʦʟʤʥʦʞʫʚʘʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʥʝʟʤʽʥʥʠʤʠ ʛʝʥʦʪʠʧʠ ʙʽʦʤʘʪʝʨʽʘʣʽʚ.       

ʆʩʥʦʚʦʶ ʫʩʧʽʭʫ ʤʽʢʨʦʢʣʦʥʫʚʘʥʥʷ ʻ ʦʧʪʠʤʘʣʴʥʠʡ ʧʽʜʙʽʨ ʢʦʤʧʦʥʝʥʪʽʚ ʞʠʚʠʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʣʷ ʢʣʦʥʫʚʘʥʥʷ ʨʦʩʣʠʥ ʞʠʪʘ ʦʟʠʤʦʛʦ ʜʦ ʩʢʣʘʜʫ 

ʞʠʚʠʣʴʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʚʚʦʜʠʣʠ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʠ ʟʘ ʧʨʦʧʠʩʘʤʠ ʩʝʨʝʜʦʚʠʱ ʄʫʨʘʩʽʛʝ ʽ 

ʉʢʫʛʘ ʪʘ ɻʘʤʙʦʨʛʘ. ʄʦʜʠʬʽʢʫʚʘʣʠ ʩʝʨʝʜʦʚʠʱʘ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʥʘʧʨʷʤʦʢ 

ʪʘ ʭʘʨʘʢʪʝʨ ʨʦʟʚʠʪʢʫ ʝʢʩʧʣʘʥʪʫ ʚ ʽʟʦʣʴʦʚʘʥʽʡ ʢʫʣʴʪʫʨʽ.  

ʇʨʠ ʚʚʝʜʝʥʥʽ ʜʦ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʣʠʰʝ ʮʠʪʦʢʽʥʽʥʽʚ ʘʧʽʢʘʣʴʥʘ ʤʝʨʠʩʪʝʤʘ ʞʠʪʘ 

ʦʟʠʤʦʛʦ ʟʙʽʣʴʰʫʚʘʣʘʩʴ, ʚʠʪʷʛʫʚʘʣʘʩʴ ʪʦʯʢʘ ʨʦʩʪʫ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʦʪʦʚʱʝʥʥʷ ʪʢʘʥʠʥ ʫ 

ʙʘʟʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʝʢʩʧʣʘʥʪʫ. ʅʘ 30-ʪʠʡ ʜʝʥʴ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʽʥʜʫʢʫʚʘʣʦʩʴ ʟʘʢʣʘʜʘʥʥʷ 

ʘʜʚʝʥʪʠʚʥʠʭ ʙʨʫʥʴʦʢ ʽʟ ʩʪʝʙʣʦʚʠʭ ʤʝʨʠʩʪʝʤ. ʇʝʨʝʩʘʜʞʫʚʘʥʥʷ ʩʪʚʦʨʝʥʠʭ ʢʣʦʥʽʚ ʥʘ ʩʚʽʞʝ 

ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧʠ ʧʘʛʦʥʽʚ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʴ ʥʘ ʨʽʟʥʦʤʫ 

ʨʽʚʥʽ ʨʦʟʚʠʪʢʫ ʪʘ ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʧʦʤʽʞ ʩʦʙʦʶ ʟôʻʜʥʫʚʘʣʴʥʦʶ ʪʢʘʥʠʥʦʶ. 

ʇʨʦʮʝʩʠ ʧʘʛʦʥʦʫʪʚʦʨʝʥʥʷ ʽʥʪʝʥʩʠʚʥʽʰʝ ʧʨʦʪʽʢʘʣʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʫ ʤʦʜʠʬʽʢʦʚʘʥʦʤʫ 

ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ MS 6ïɹɸʇ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,5ï1,0 ʤʛ/ʣ ʪʘ ɯʆʂ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,5 

ʤʛ/ʣ. ʂʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ ʥʘ ʦʜʠʥ ʝʢʩʧʣʘʥʪ ʩʢʣʘʜʘʣʘ 8ï12 ʰʪ. ʅʘ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʟ 

ʚʠʱʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 6ïɹɸʇ (1,5ï2,0 ʤʛ/ʣ) ʬʦʨʤʫʚʘʥʥʷ ʙʦʢʦʚʠʭ ʧʘʛʦʥʽʚ, ʾʭ ʨʽʩʪ ʪʘ 

ʨʦʟʚʠʪʦʢ ʽʥʛʽʙʫʚʘʚʩʷ. ʆʢʨʽʤ ʪʦʛʦ, ʟôʷʚʠʣʠʩʴ ʝʢʩʧʣʘʥʪʠ ʟ ʧʦʪʦʚʱʝʥʠʤʠ ʣʠʩʪʦʚʠʤʠ 

ʧʣʘʩʪʠʥʢʘʤʠ ʩʚʽʪʣʦ-ʟʝʣʝʥʦʛʦ ʪʘ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ. ʋ ʜʝʷʢʠʭ ʧʘʛʦʥʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʘʯʥʝ 

ʧʦʪʦʚʱʝʥʥʷ ʫ ʙʘʟʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʘʣʶʩʥʦʾ ʪʢʘʥʠʥʠ.  

ʆʧʪʠʤʘʣʴʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʮʠʪʦʢʽʥʽʥʘ ʚʠʟʥʘʯʝʥʦ ʥʘ ʨʽʚʥʽ 1,0 ʤʛ/ʣ 6ïɹɸʇ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ ʥʘ ʦʜʠʥ ʝʢʩʧʣʘʥʪ, ʽʥʪʝʥʩʠʚʥʠʡ ʧʨʠʨʽʩʪ 

ʙʽʦʤʘʩʠ ʪʘ ʥʘ 94,2 % ʨʦʟʚʠʪʦʢ ʥʦʨʤʘʣʴʥʦ ʩʬʦʨʤʦʚʘʥʠʭ ʨʦʩʣʠʥ. ʅʠʱʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʫ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ ʧʘʛʦʥʦʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʽʩʪ ʢʣʦʥʽʚ ʞʠʪʘ ʦʟʠʤʦʛʦ. 

ʇʨʠʩʫʪʥʽʩʪʴ ʫ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʛʽʙʝʨʝʣʽʥʘ (0,1 ʤʛ/ʣ) ʚ ʥʝʟʥʘʯʥʽʡ ʤʽʨʽ 

ʩʪʠʤʫʣʶʚʘʣʦ ʟʘʢʣʘʜʘʥʥʷ ʙʨʫʥʴʦʢ, ʽʥʜʫʢʫʚʘʣʦ ʽʥʪʝʥʩʠʚʥʠʡ ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʪʘ ʚʠʜʦʚʞʝʥʥʷ 

ʩʪʝʙʣʘ ʽ ʣʠʩʪʢʽʚ. ɿʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʽʙʝʨʝʣʽʥʽʚ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʚʠʪʷʛʥʫʪʠʭ 

ʦʩʣʘʙʣʝʥʠʭ ʨʦʩʣʠʥ ʟ ʭʣʦʨʦʪʠʯʥʠʤʠ ʣʠʩʪʢʘʤʠ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʽʥʜʫʢʮʽʶ ʘʜʚʝʥʪʠʚʥʠʭ ʙʨʫʥʴʦʢ ʪʘ ʩʪʠʤʫʣʷʮʽʶ ʾʭ 

ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʚʠʢʣʠʢʘʻ ʩʧʽʣʴʥʝ ʚʥʝʩʝʥʥʷ ʜʦ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʝ 1,0 ʤʛ/ʣ 6ïɹɸʇ, 0,5 

ʤʛ/ʣ ɯʆʂ ʪʘ 0,1 ʤʛ/ʣ ʛʽʙʝʨʝʣʽʥʘ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ ʽ ʪʝ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʫ 20-ʪʠ ʚʘʨʽʘʥʪʘʭ 

ʩʝʨʝʜʦʚʠʱ ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠ, ʢʦʞʝʥ ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʫ ʚʠʩʪʫʧʘʚ ʫ ʷʢʦʩʪʽ ʤʝʜʽʘʪʦʨʘ, 

ʧʽʜʩʠʣʶʶʯʠ ʜʽʶ ʛʦʨʤʦʥʘ-ʧʘʨʪʥʝʨʘ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʝʬʝʢʪʫ ʪʨʴʦʭ 

ʛʦʨʤʦʥʽʚ ʨʦʩʪʫ ʥʘ ʝʢʩʧʣʘʥʪ ʬʦʨʤʫʚʘʣʦʩʴ ʚʽʜ 5 ʜʦ 12 ʰʪʫʢ ʙʦʢʦʚʠʭ ʧʘʛʦʥʽʚ. ʌʦʨʤʫʚʘʥʥʷ 

ʘʜʚʝʥʪʠʚʥʠʭ ʙʨʫʥʴʦʢ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʙʽʣʴʰʝ, ʘʥʽʞ ʫ 94,2 % ʨʦʩʣʠʥ. ʇʨʠ ʮʴʦʤʫ ʩʬʦʨʤʦʚʘʥʽ 

ʢʣʦʥʠ ʚʠʨʽʟʥʷʣʠʩʴ ʪʠʧʦʚʦ ʟʝʣʝʥʠʤʠ ʣʠʩʪʢʘʤʠ ʽʟ ʩʠʟʠʤ ʥʘʣʴʦʪʦʤ, ʽʥʪʝʥʩʠʚʥʦʶ ʢʫʱʠʩʪʽʩʪʶ ʪʘ 

ʨʦʩʪʦʤ ʩʪʝʙʣʘ ʽ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ.  

ʆʪʞʝ, ʧʽʜʽʙʨʘʥʦ ʩʢʣʘʜ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʤʽʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ 

ʨʦʩʣʠʥ ʞʠʪʘ ʦʟʠʤʦʛʦ. ɼʦʚʝʜʝʥʦ, ʱʦ ʞʠʪʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʢʘʥʠʥ ʮʠʪʦʢʽʥʽʥʦ-ʘʫʢʩʠʥʦʚʦʾ 

ʧʨʠʨʦʜʠ.
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                                                                                                                                        ʃʶʙʦʚʮʝʚ ɺ.ɺ. 

                                                                                                                                                            ʥ.ʩ. 

                                                                            ʊʆʆ çʅʇʎ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

 

ʉɽʃɽʂʎʀʗ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ  

ɺ ʀʉʂʋʉʉʊɺɽʅʅʓʍ ʋʉʃʆɺʀʗʍ  

 
ʇʨʠʤʝʥʝʥʠʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʙʦʢʩʦʚ ʜʣʷ ʛʠʙʨʠʜʠʟʘʮʠʠ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʟʝʨʝʥ 

F1  ʩʫʱʝʩʪʚʝʥʥʦ ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʷʚʣʷʝʪʩʷ 
ʜʘʞʝ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʦʚ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʩʢʦʣʴʢʫ 
ʜʣʷ ʨʘʩʪʝʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ 
ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ) ʠ ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʟʝʨʝʥ. 

ɺ ʷʥʚʘʨʝ 2012 ʛʦʜʘ ʚ ʊʆʆ çʅʇʎ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè ʙʳʣ ʟʘʧʫʱʝʥ 
ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʝʣʝʢʮʠʦʥʥʦ-ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʪʝʧʣʠʯʥʳʡ ʢʦʤʧʣʝʢʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 
927,84 ʤ

2
. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʪʝʧʣʠʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ (ʉɹʊʂ) ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʠʝ ʩʨʦʢʦʚ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ ʧʫʪʝʤ ʚʳʨʘʱʠʚʘʥʠʷ 2-3-ʭ ʧʦʣʥʦʮʝʥʥʳʭ ʛʝʥʝʨʘʮʠʡ ʚ ʛʦʜ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʟʝʨʥʦʚʳʭ ʷʨʦʚʳʭ, ʘ ʪʘʢʞʝ ʦʟʠʤʳʭ ʬʦʨʤ, ʟʝʨʥʦʬʫʨʘʞʥʳʭ, ʢʨʫʧʷʥʳʭ, ʤʘʩʣʠʯʥʳʭ ʠ 
ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 
ʛʠʙʨʠʜʠʟʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʥʦʨʦʜʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʉɹʊʂ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʩʦʨʪʘ ʟʘ 8-10 ʣʝʪ ʚʤʝʩʪʦ 12-
16 ʣʝʪ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ, ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʚʳʨʘʱʠʚʘʥʠʷ F1, F2 ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʦ-
ʢʨʘʱʘʶʪʩʷ ʩʨʦʢʠ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ ʥʘ 2 ʛʦʜʘ, ʘ ʨʘʟʤʥʦʞʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʣʠʥʠʡ ʧʦʟʚʦʣʷʝʪ 
ʩʦʢʨʘʪʠʪʴ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʩʢʦʨʠʚ ʝʛʦ ʝʱʝ ʥʘ 2-3 ʛʦʜʘ. ʅʦ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʵʪʠʤ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʛʠʙʨʠʜʠʟʘʮʠʠ, 
ʦʪʙʦʨʘ ʩʫʱʝʩʪʚʝʥʥʦ ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʩʦʢʨʘʱʘʝʪ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʛʠʙʨʠʜʠʟʘʮʠʠ, ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʜʝʡʩʪʚʝʥʥʦʩʪʴ 
ʩʘʤʦʛʦ ʤʝʪʦʜʘ. ʉɹʊʂ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 
ʪʝʧʣʠʮʘʤʠ ï ʦʪʩʫʪʩʪʚʠʝ ʩʪʝʢʣʷʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʦʧʠʪʝʣʴʥʳʭ 
ʧʨʠʙʦʨʦʚ ʠ ʤʦʱʥʦʩʪʠ ʢʦʪʝʣʴʥʳʭ, ʪʘʢ ʢʘʢ ʦʪʙʨʦʩʥʦʝ ʪʝʧʣʦ ʠʩʪʦʯʥʠʢʦʚ ʦʙʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʧʦʤʝʱʝʥʠʡ ʪʝʧʣʠʮ ï ʢʘʤʝʨ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʢʣʠʤʘʪʘ 
(ʩʝʣʝʢʮʠʦʥʥʳʝ ʙʦʢʩʳ). 

ʋʩʧʝʰʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʣʥʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʙʣʫʯʝ-
ʥʠʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʦʙʣʫʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʧʨʠ 
ʦʩʥʘʱʝʥʠʠ ʉɹʊʂ ʦʩʚʝʪʠʪʝʣʴʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʧʨʝʜʧʦʯʪʝʥʠʝ ʙʳʣʦ ʦʪʜʘʥʦ ʥʘʠʙʦʣʝʝ 
ʜʦʩʪʫʧʥʳʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʭ ʣʘʤʧ ʤʘʨʢʠ SHP ï TS 600 Gro - 
Lux   (Sylvania), ʢʦʪʦʨʳʝ ʠʤʝʶʪ  ʚʳʩʦʢʫʶ ʩʚʝʪʦʚʫʶ ʦʪʜʘʯʫ ʥʘ ʝʜʠʥʠʮʫ ʤʦʱʥʦʩʪʠ ʠ  ʙʦʣʴʰʦʡ 
ʩʨʦʢ ʩʣʫʞʙʳ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʨʝʞʠʤʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʬʦʪʦʧʝʨʠʦʜʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʫʪʦʯʥʝʥʥʳʝ 
ʥʘʤʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʩʣʦʚʠʷʤ ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʪʦʛʦ 
ʛʨʫʥʪʘ (ʦʙʣʫʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʤʠ  ʩʧʝʮʠʘʣʴʥʳʤʠ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʤʠ ʣʘʤʧʘʤʠ ʙʝʟ 
ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʚ ʙʦʢʩʘʭ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʩ ʚʳʨʘʱʠʚʘʥʠʝʤ 
ʥʘ ʧʦʯʚʦʩʤʝʩʷʭ), ʩ ʷʥʚʘʨʷ  2012 ʛʦʜʘ ʚ ʉɹʊʂ ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ (ʛʠʙʨʠʜʠʟʘʮʠʷ, 
ʨʘʟʤʥʦʞʝʥʠʝ, ʦʮʝʥʢʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ) ʩ ʪʘʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʢʘʢ ʧʰʝʥʠʮʘ  
ʷʨʦʚʘʷ ʤʛ̫ʢʘʷ ʠ ʪʚʝʨʜʘʷ, ʷʯʤʝʥʴ, ʦʚʝʩ, ʛʦʨʦʭ, ʥʫʪ, ʯʝʯʝʚʠʮʘ, ʨʘʧʩ, ʧʨʦʩʦ, ʛʨʝʯʠʭʘ.  

ʋʧʨʘʚʣʝʥʠʝ ʜʣʠʥʦʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ  ʩʦʯʝʪʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ 
ʬʦʪʦʧʝʨʠʦʜʘ, ʜʘʝʪ ʧʦʣʫʯʝʥʠʝ ʜʚʫʭ ʧʦʣʥʦʮʝʥʥʳʭ ʛʝʥʝʨʘʮʠʡ ʨʘʩʪʝʥʠʡ ʚ ʦʩʝʥʥʝï ʟʠʤʥʝ ï 
ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʯʪʦ ʫʞʝ ʩʦʢʨʘʱʘʝʪ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ  ʥʘ ʜʚʘ ʛʦʜʘ. ɺʝʩʴ ʧʦʣʫʯʝʥʥʳʡ  
ʤʘʪʝʨʠʘʣ  ʚʦʚʣʝʢʘʝʪʩʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ (ʚʳʩʝʚʘʝʪʩʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ 
ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ). 
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ʌʠʣʠʧʧʦʚʘ ʅ.ʀ. 

ʢ.ʩ.-ʭ.ʥ., ʟʘʚ. ʦʪʜʝʣʦʤ 

                        ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

 

ʅʆɺʓʁ ʉʆʈʊ ʂʆʉʊʈɽʎɸ ʇʈʗʄʆɻʆ ɼʃʗ ʉʊɽʇʅʆʁ ɿʆʅʓ ʉɽɺɽʈʅʆɻʆ 

ʂɸɿɸʍʉʊɸʅɸ 

 

ɼʣʷ ʩʝʚʝʨʘ ʂʘʟʘʭʩʪʘʥʘ  ʢʦʩʪʨʝʮ ʧʨʷʤʦʡ  (Bromus arvensis Leyss.) ï ʥʦʚʘʷ ʢʦʨʤʦʚʘʷ 

ʢʫʣʴʪʫʨʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʠʥʪʝʨʝʩ ʜʣʷ ʩʪʝʧʥʦʡ ʟʦʥʳ, ʩʝʥʦʢʦʩʥʦ-ʧʘʩʪʙʠʱʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʥ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʩʪʝʥʠʷʤ ʦʟʠʤʦʛʦ ʪʠʧʘ. ʄʥʦʛʦʣʝʪʥʷʷ ʚʝʨʭʦʚʘʷ ʪʨʘʚʘ, ʠʤʝʝʪ 

ʧʨʷʤʦʩʪʦʷʯʫʶ ʤʝʪʝʣʢʫ, ʦʪʩʶʜʘ ʠ ʝʛʦ ʥʘʟʚʘʥʠʝ ï ʧʨʷʤʦʡ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʦʪʣʠʯʥʘʷ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʘʷ ʪʨʘʚʘ. ʍʦʨʦʰʦ ʦʪʨʘʩʪʘʝʪ ʧʦʩʣʝ ʫʢʦʩʦʚ ʠ ʩʪʨʘʚʣʠʚʘʥʠʷ, ʠʤʝʝʪ ʚʳʩʦʢʫʶ 

ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ. ɺʦʟʚʨʘʪ ʭʦʣʦʜʦʚ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ.  

ɺ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʮʝʥʪʨʝ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

(ɸʢʤʦʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ) ʤʝʪʦʜʦʤ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-

ʛʨʫʧʧʦʚʦʛʦ ʢʣʦʥʦʚʦʛʦ ʦʪʙʦʨʘ ʠ ʩʚʦʙʦʜʥʦ-ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʝʨʝʦʧʳʣʝʥʠʷ ʙʠʦʪʠʧʦʚ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʧʦʧʫʣʷʮʠʡ ʢʦʩʪʨʝʮʘ ʧʨʷʤʦʛʦ ʠʟ ɹʘʰʢʦʨʪʦʩʪʘʥʘ  ʠ ʩʦʨʪʘ ʢʦʩʪʨʝʮʘ ʧʨʷʤʦʛʦ 

ʎʝʣʠʥʦʛʨʘʜʩʢʠʡ 30 ʩʦʟʜʘʥ ʩʦʨʪ ʎʝʣʠʥʦʛʨʘʜʩʢʠʡ ʶʙʠʣʝʡʥʳʡ. 

ʂʫʩʪ ï ʚʳʩʦʢʠʡ, ʧʨʷʤʦʩʪʦʷʯʠʡ  ʩ ʨʦʟʝʪʦʯʥʳʤ ʧʨʠʢʦʨʥʝʚʳʤ ʪʠʧʦʤ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ. 

ʂʫʩʪʠʩʪʦʩʪʴ ʩʨʝʜʥʷʷ 100  (60-140) ʧʦʙʝʛʦʚ. ʉʪʝʙʝʣʴ ï ʧʨʷʤʦʡ, ʧʦʣʳʡ, ʚʳʩʦʪʦʡ  99 (93-105) 

ʩʤ. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ ʦʪ 2-4 ʰʪ. ʃʠʩʪ -  ʧʨʦʩʪʦʡ, ʣʠʥʝʡʥʳʡ, ʦʩʪʨʳʡ, ʪʝʤʥʦ-

ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʩ ʩʠʣʴʥʳʤ ʦʧʫʰʝʥʠʝʤ,  ʤʷʛʢʠʡ,  15-19 ʩʤ ʜʣʠʥʦʡ  ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʪʝʙʣʷ, ʠ 8 

(5-12 ʤʤ) ʤʤ ʰʠʨʠʥʦʡ. ʇʨʠʢʦʨʥʝʚʳʝ ʣʠʩʪʴʷ ʜʣʠʥʥʳʝ 33  (23-42) ʩʤ, ʧʨʦʚʠʩʣʳʝ. 

ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ ʚʳʩʦʢʘʷ ʦʪ 43 ʜʦ 53,3%. ʉʦʮʚʝʪʠʝ ï ʦʩʪʠʩʪʘʷ ʤʝʪʝʣʢʘ, ʜʣʠʥʦʡ 19 (15-23) ʩʤ, 

ʧʨʷʤʘʷ ʦʪ ʧʦʣʫʩʞʘʪʦʡ ʜʦ ʩʣʘʙʦʨʘʩʢʠʜʠʩʪʦʡ, ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʦʜʥʦʩʪʦʨʦʥʥʝ ʧʦʥʠʢʘʝʪ. ɺ 

ʤʝʪʝʣʢʝ 5-6 ʤʫʪʦʚʦʢ. ɺ ʤʫʪʦʚʢʝ 19-27 ʣʘʥʮʝʪʦʚʠʜʥʳʭ  ʢʦʣʦʩʢʦʚ, ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ 

ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ. ʉʝʤʝʥʘ ï ʢʨʫʧʥʳʝ, ʫʜʣʠʥʝʥʥʳʝ 11-12 ʤʤ, ʰʠʨʠʥʦʡ 2,3-2,7 ʤʤ, ʧʣʦʩʢʠʝ, ʥʘ 

ʢʦʥʮʝ ʩʫʞʝʥʥʳʝ ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʦʩʪʴ ʜʣʠʥʦʡ 8 (5-12) ʤʤ. ʎʚʝʪ ʩʝʤʷʥ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ. 

ʄʘʩʩʘ 1000 ʩʝʤʷʥ 5,0-6,5 ʛ.  

ʆʪʨʘʩʪʘʝʪ ʨʘʥʦ ʚʝʩʥʦʡ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ  63 (61-67) ʜʥʷ ʧʨʠ ʫʙʦʨʢʝ ʥʘ ʩʝʥʦ ʠ  

94 (90-102) ʜʥʷ ï ʥʘ ʩʝʤʝʥʘ. ʉʨʦʢ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ ʥʘ ʩʝʥʦ ʫ ʢʦʩʪʨʝʮʘ ʧʨʷʤʦʛʦ ʥʘʩʪʫʧʘʝʪ ʥʘ 

3-5 ʜʥʝʡ ʨʘʥʴʰʝ, ʯʝʤ ʫ ʢʦʩʪʨʝʮʘ ʙʝʟʦʩʪʦʛʦ. ɺ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ʆʪʟʳʚʯʠʚ ʥʘ ʫʚʣʘʞʥʝʥʠʝ, ʚ ʛʦʜʳ ʩ ʚʳʩʦʢʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʩʧʦʩʦʙʝʥ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʜʚʘ ʫʢʦʩʘ.  ɺʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʭʨʘʥʷʝʪ 5-7 ʣʝʪ. ʆʙʣʘʜʘʝʪ ʠʤʤʫʥʠʪʝʪʦʤ ʢ ʙʦʣʝʟʥʷʤ ʠ 

ʚʨʝʜʠʪʝʣʷʤ. ɿʘ ʚʩʝ ʛʦʜʳ ʠʩʧʳʪʘʥʠʷ ʩʦʨʪ ʥʝ ʧʦʨʘʞʘʣʩʷ ʪʘʢʠʤʠ ʙʦʣʝʟʥʷʤʠ ʢʘʢ ʩʧʦʨʳʥʴʷ ʠ 

ʛʦʣʦʚʥʷ, ʩʣʘʙʦ ʧʦʨʘʞʘʣʩʷ ʙʫʨʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ, ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ.  

ɺ ʩʨʝʜʥʝʤ ʟʘ ʰʝʩʪʴ ʣʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʥʦʚʦʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʠʣʘ 77,9 ʮ/ʛʘ, 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ï 40,2 ʮ/ʛʘ, ʩʝʤʷʥ ï 2,3 ʮ/ʛʘ.  ɺ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʩʦʜʝʨʞʠʪʩʷ 12,0 % ʩʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʚ ʉʘʥʜʳʢʪʘʫʩʢʦʤ ɻʉʋ 

(ɸʢʤʦʣʠʥʩʢʘʷ ʦʙʣ.) ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ  ʢʦʩʪʨʝʮʘ ʧʨʷʤʦʛʦ ʩʦʨʪʘ ʎʝʣʠʥʦʛʨʘʜʩʢʠʡ 

ʶʙʠʣʝʡʥʳʡ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ (2012-2013 ʛʛ.) ʩʦʩʪʘʚʠʣʘ 76 ʮ/ʛʘ,  ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ï       

33,7 ʮ/ʛʘ, ʩʝʤʷʥ ï 4,06 ʮ/ʛʘ, ʧʨʝʚʳʩʠʚ ʩʪʘʥʜʘʨʪ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 6 ʮ/ʛʘ, 1,3 ʮ/ʛʘ, 0,38 ʮ/ʛʘ. 

ʉʦʨʪ ʚʢʣʶʯʝʥ ʩ 2014 ʛʦʜʘ  ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ ʜʦʧʫʱʝʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʨʘʥʥʝʡ ʟʝʣʝʥʦʡ ʧʦʜʢʦʨʤʢʠ, 

ʩʝʥʘ ʠ ʧʘʩʪʙʠʱ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʂʘʛʘʟʝʞʝʚʘ ɸ.ɸ.  

ʢ. ʩ.-ʭ. ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʇʆ çʄʘʡʢʦʧʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸɼɸʇʊɸʎʀʗ ʉʆʈʊʆɺ ʗɹʃʆʅʀ ʀ ɻʈʋʐʀ ʂ ʋʉʃʆɺʀʗʄ ɸɼʓɻɽʀ  

 
ɺ ʈʝʩʧʫʙʣʠʢʝ ɸʜʳʛʝʷ ʠʤʝʶʪʩʷ ʜʘʚʥʠʝ ʪʨʘʜʠʮʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʇʣʦʜʳ ʷʙʣʦʥʠ ʠ ʛʨʫʰʠ ʧʦʣʴʟʫʶʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʠ ʩʧʨʦʩʦʤ ʫ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ, ʚʦʧʨʦʩ 
ʧʦʜʙʦʨʘ ʩʦʨʪʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʳʤ.  

ʇʨʠ ʧʦʜʙʦʨʝ ʩʦʨʪʠʤʝʥʪʘ ʜʣʷ ʟʘʢʣʘʜʢʠ ʥʦʚʳʭ ʩʘʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ  ʧʨʠʥʠʤʘʪʴ ʚʦ 
ʚʥʠʤʘʥʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ɸʜʳʛʝʠ,  ʝʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, 
ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʘʜʦʚʦʜʩʪʚʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪʜʝʣʴʥʳʭ 
ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ, ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʨʘʡʦʥʳ 
ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʤʝʯʢʦʚʳʭ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ (ʙʦʣʴʰʘʷ ʯʘʩʪʴ ɻʠʘʛʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ 
ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʄʘʡʢʦʧʩʢʦʛʦ ʨʘʡʦʥʘ). ʀʤʝʥʥʦ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ, ʙʣʘʛʦʜʘʨʷ ʦʩʦʙʦʤʫ 
ʩʦʯʝʪʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʚʣʠʷʥʠʶ ʥʘ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʭʦʜʝ ʟʘ ʩʘʜʦʤ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 
ʥʘʩʘʞʜʝʥʠʷ ʷʙʣʦʥʠ ʠ ʛʨʫʰʠ ʩ ʧʣʦʜʘʤʠ ʦʪʤʝʥʥʦʛʦ ʪʦʚʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʨʘʡʦʥʠʨʦʚʘʥʥʦʛʦ ʩʦʨʪʠʤʝʥʪʘ ʷʙʣʦʥʠ ʠ ʛʨʫʰʠ ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ 
ʩʦʨʪʘ ʧʦ ʘʜʘʧʪʠʚʥʦʩʪʠ. ʄʥʦʛʠʝ ʠʟʚʝʩʪʥʳʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʦʨʪʘ ʷʙʣʦʥʠ, ʪʘʢʠʝ, ʢʘʢ  
ɹʝʣʳʡ ʅʘʣʠʚ (ʇʘʧʠʨʦʚʢʘ), ʄʝʣʙʘ, ɸʡʜʦʨʝʜ, ʈʝʥʝʪ ʉʠʤʠʨʝʥʢʦ, ʂʦʨʝʡ ï ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ 
ʧʘʨʰʝ; ɼʞʦʥʘʪʘʥ ʠ ɻʦʣʜʝʥ ɼʝʣʠʰʝʩ ï ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ. ɺʳʨʘʱʠʚʘʥʠʝ ʠʭ 
ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʦʧʨʘʚʜʘʥʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʝʪʩʷ 
ʤʥʦʛʦʢʨʘʪʥʦʝ (ʜʦ 12 ʨʘʟ) ʦʧʨʳʩʢʠʚʘʥʠʝ ʬʫʥʛʠʮʠʜʘʤʠ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʮʝʥʥʳʡ 
ʫʨʦʞʘʡ. 

ɺ ɻʦʩʨʝʝʩʪʨʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦ ʉʝʚʝʨʦ-
ʂʘʚʢʘʟʩʢʦʤʫ ʨʝʛʠʦʥʫ, ʠʤʝʶʪʩʷ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ, ʥʝ ʫʩʪʫʧʘʶʱʠʝ ʧʦ ʢʘʯʝʩʪʚʫ ʩʪʘʨʳʤ. 
ʕʪʦ ʣʝʪʥʠʝ ʩʦʨʪʘ ɸʣʝʥʫʰʢʠʥʦ, ɺʘʜʠʤʦʚʢʘ, ʃʫʯ, ʇʨʠʤʘ, ʈʝʜ ʌʨʠ ʠ ʟʠʤʥʠʝ ʩʦʨʪʘ ɼʠʥʘʨʪ, 
ʃʠʙʝʨʪʠ, ʇʘʤʷʪʴ ʝʩʘʫʣʫ, ʇʘʤʷʪʴ ʉʝʨʛʝʝʚʫ, ʇʝʨʩʠʢʦʚʦʝ, ʈʝʥʝʪ ʂʫʙʘʥʩʢʠʡ (ʢʣʦʥ ʈʝʥʝʪʘ 
ʉʠʤʠʨʝʥʢʦ), ʌʣʦʨʠʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʢʦʣʣʝʢʮʠʠ ʷʙʣʦʥʠ ʄʘʡʢʦʧʩʢʦʡ ʦʧʳʪʥʦʡ 
ʩʪʘʥʮʠʠ ɺʀʈ (ɹʘʨʩʫʢʦʚʘ ʠ ʜʨ., 2000) ʚʳʜʝʣʝʥʦ 76 ʩʦʨʪʦʚ ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 
ʙʦʣʝʟʥʷʤ. ʀʟ ʥʠʭ  ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ɹʨʵʤʣʠʩ ʉʠʜʣʠʥʛ, ɸʥʪʦʥʠʫʩ, ʂʘʪʷ, 
ʉʝʡʤʦ ʄʠʥʝʛʘʛʘ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʫʩʪʦʡʯʠʚʳ ʪʘʢʞʝ ʩʦʨʪʘ ʌʣʦʨʠʥʘ, ʂʚʠʥʪʠ, ʈʝʜ ʌʨʠ. 
ʄʥʦʛʠʝ ʠʟʚʝʩʪʥʳʝ ʩʦʨʪʘ ʛʨʫʰʠ ï ɹʝʨʝ ɾʠʬʬʘʨ, ʂʘʚʢʘʟ, ɹʝʨʝ ɹʦʩʢ, ɺʠʣʴʷʤʩ, ɺʠʣʴʷʤʩ ʈʫʞ 
ɼʝʣʴʙʘʨʘ, ɼʝʚʦ ï ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʛʨʠʙʥʳʤ ʙʦʣʝʟʥʷʤ. ɺʳʩʦʢʫʶ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʷʚʣʷʶʪ ʩʦʨʪʘ ɺʠʢʪʦʨʠʷ, ʂʫʙʘʥʩʢʘʷ ʇʦʟʜʥʷʷ, ʂʫʙʘʥʩʢʘʷ ʉʦʯʥʘʷ, 
ʃʶʙʝʨʩʢʘʷ, ʂʦʥʬʝʨʝʥʮʠʷ. ʀʤʤʫʥʥʳ ʢ ʛʨʠʙʥʳʤ ʙʦʣʝʟʥʷʤ ʩʦʨʪʘ ʛʨʫʰʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ 
ʫʯʘʩʪʠʝʤ ʚʦʩʪʦʯʥʦ-ʘʟʠʘʪʩʢʠʭ ʩʦʨʪʦʚ ʠʣʠ ʚʠʜʦʚ: ʂʠʬʬʝʨ, ʊʘʣʛʘʨʩʢʘʷ ʂʨʘʩʘʚʠʮʘ, ʅʘʨʪ, 
ɹʨʦʥʟʦʚʘʷ, ʋʪʨʝʥʥʷʷ ʩʚʝʞʝʩʪʴ ʠ ʜʨʫʛʠʝ; ʦʥʠ ʦʙʣʘʜʘʶʪ ʪʘʢʞʝ ʩʢʦʨʦʧʣʦʜʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʠ 
ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʢʦʣʣʝʢʮʠʠ ʛʨʫʰʠ ʄʘʡʢʦʧʩʢʦʡ ʦʧʳʪʥʦʡ 
ʩʪʘʥʮʠʠ ɺʀʈ (ɹʘʨʩʫʢʦʚʘ ʠ ʜʨ., 2000) ʚʳʜʝʣʝʥʦ 77 ʩʦʨʪʦʚ ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 
ʙʦʣʝʟʥʷʤ. ʀʟ ʥʠʭ  ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʩʦʨʪʘ ʂʦʥʬʝʨʝʥʮʠʷ, ɼʝʢʘʥʢʘ 
ʄʝʨʦʜʘ, ɹʠʨʶʟʦʚʘʷ, ʉʦʣʘʥʢʘ, ʉʦʥʘʪʘ. 

ɺʳʜʝʣʝʥʥʳʝ ʩʦʨʪʘ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʥʘʤʠ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʮʝʣʴʶ 
ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʙʣʦʥʠ ʠ ʛʨʫh ʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ɸʜʳʛʝʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʩʝʤʝʯʢʦʚʳʭ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ɻʠʘʛʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʮʝʥʪʨʘʣʴʥʘʷ 
ʯʘʩʪʴ ʄʘʡʢʦʧʩʢʦʛʦ ʨʘʡʦʥʘ. ʀʤʝʥʥʦ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ, ʙʣʘʛʦʜʘʨʷ ʦʩʦʙʦʤʫ ʩʦʯʝʪʘʥʠʶ 
ʨʘʟʣʠʯʥʳʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʚʣʠʷʥʠʶ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 
ʨʘʩʪʝʥʠʡ, ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʭʦʜʝ ʟʘ ʩʘʜʦʤ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘʩʘʞʜʝʥʠʷ ʷʙʣʦʥʠ ʠ 
ʛʨʫʰʠ ʩ ʧʣʦʜʘʤʠ ʦʪʤʝʥʥʦʛʦ ʪʦʚʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ. 



21 

 

 

ʋɼʂ: 633.13:631.52 

 

ʀʚʘʥʦʚʘ ɻ.ʅ.  

ʥ.ʩ. 

ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

 

ʆʎɽʅʂɸ ʂʆʃʃɽʂʎʀʀ ʗʈʆɺʆɻʆ ʗʏʄɽʅʗ  

ʅɸ ʉʂʆʈʆʉʇɽʃʆʉʊʔ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ 

 
ʉʦʚʨʝʤʝʥʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʩʦʟʜʘʥʠʝ 

ʥʦʚʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʦʪʜʘʣʝʥʥʳʭ 
ʬʦʨʤ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʚ ʮʝʣʦʤ ʜʣʷ ʧʨʦʛʨʝʩʩʘ ʚ 
ʩʝʣʝʢʮʠʠ. ɺ ʅʇʎɿʍ ʠʤ. ɸ. ʀ. ɹʘʨʘʝʚʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʧʦʠʩʢ ʥʦʚʦʛʦ ʠʩʭʦʜʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ, ʠʟʫʯʝʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ ʬʦʨʤ, ʦʙʣʘʜʘʶʱʠʭ ʢʘʢ ʦʪʜʝʣʴʥʳʤʠ, ʪʘʢ ʠ 
ʢʦʤʧʣʝʢʩʦʤ ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ,  ʩʦʯʝʪʘʶʱʠʭʩʷ ʚ ʦʜʥʦʤ ʛʝʥʦʪʠʧʝ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ 
ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ. 

ʂʦʣʣʝʢʮʠʷ ʮʝʥʪʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʤʝʥʘ ʩ ʜʨʫʛʠʤʠ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʧʦʩʪʦʷʥʥʦ 
ʧʦʧʦʣʥʷʝʪʩʷ ʦʙʨʘʟʮʘʤʠ ʠʟ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʮʝʥʪʨʦʚ (ʉʀʄʄʀʊ, ʀʂɸʈɼɸ), ʈʦʩʩʠʠ, 
ʋʢʨʘʠʥ,r ɹʝʣʘʨʫʩʠ, ʂʘʟʘʭʩʪʘʥʘ ʠ ʜʨ.  ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (2008-2013 ʛʛ.) ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ 
ʙʦʣʝʝ 350 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥ. ɺ ʧʨʦʮʝʩʩʝ 
ʠʟʫʯʝʥʠʷ ʚʳʷʚʣʝʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʧʦ ʚʝʛʝʪʘʮʠʦʥʥʦʤʫ ʧʝʨʠʦʜʫ. ɺʳʜʝʣʝʥʳ 
ʥʘʠʙʦʣʝʝ ʨʘʥʥʝʩʧʝʣʳʝ ʬʦʨʤʳ ʷʯʤʝʥʷ (74-80 ʜʥʝʡ): Akheld-1, Standzha-1 (ɸʚʩʪʨʘʣʠʷ); Sjak 
(ʅʦʨʚʝʛʠʷ); ʅʫʪʘʥʩ 9056, ʆʤʩʢʠʡ 89, ɹʘʛʘʥ (ʈʦʩʩʠʷ). 

ʉʨʝʜʥʝʩʧʝʣʳʤ ʪʠʧʦʤ ʩʦʟʨʝʚʘʥʠʷ (81-85 ʜʥʝʡ) ʦʪʣʠʯʘʣʠʩʴ ʩʦʨʪʦʦʙʨʘʟʮʳ: 
ɿʝʨʥʦʛʨʘʜʩʢʠʡ 492, ɿʝʨʥʦʛʨʘʜʩʢʠʡ 584, ʆʨʝʥʙʫʨʛʩʢʠʡ 17, ʃʘʟʫʨʠʪ, ʂʘʤʳʰʠʥʩʢʠʡ, ɸʟʦʚ, 
ʇʝʪʨ, ɻʦʨʠʥʩʢʠʡ, ʇʨʠʘʟʦʚʩʢʠʡ 9, ʄʘʥʳʯ 459 (ʈʦʩʩʠʷ); ʂ-419 (HVS-877/77) (ɻʝʨʤʘʥʠʷ), 
ʄʠʨʦʥʦʚʩʢʠʡ 92 (ʋʢʨʘʠʥʘ), Stacey (ʂʘʥʘʜʘ), ʅʫʪʘʥʩ 62/8 (ʂʠʨʛʠʟʠʷ), Navosadski 448 
(ʉʝʨʙʠʷ), ɻʦʥʘʨ (ɹʝʣʘʨʫʩʴ).  

ɹʦʣʴʰʫʶ ʩʝʣʝʢʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʩ ʥʘʠʙʦʣʝʝ 
ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ ʨʘʟʥʳʝ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʛʦʜʳ. ʀʟ ʚʩʝʛʦ ʥʘʙʦʨʘ 
ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʚʳʜʝʣʝʥʳ ʩʦʨʪʦʦʙʨʘʟʮʳ ʠʟ ʉʀʄʄʀʊ - 
CP060055, CP060722, CP06064604, CP060720,CP060767, CP060230, CP060146; ɹʝʣʘʨʫʩʠ - 
ʉʪʘʣʳ; ʈʦʩʩʠʠ ï ʃʘʟʫʨʠʪ, ʇʨʠʘʟʦʚʩʢʠʡ 9, ʕʣʴʬ, ɻʝʨʤʘʥʠʠ - Streif GS2257,  ɼʘʥʠʠ -             
ʂʤ 27626.  

ɺ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʫʨʦʞʘʷ ʠ ʠʭ ʚʟʘʠʤʥʳʭ ʚʣʠʷʥʠʡ. ʆʜʥʠʤ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʷʚʣʷʝʪʩʷ ʤʘʩʩʘ ʟʝʨʥʘ ʢʦʣʦʩʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʫʤʤʘʨʥʳʤ ʚʳʨʘʞʝʥʠʝʤ ʛʣʘʚʥʳʭ ʝʝ 
ʵʣʝʤʝʥʪʦʚ ï ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ.  

ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚr ʩʦʢʦʡ ʦʟʝʨʥʝʥʥʦʩʪʴʶ ʠ ʤʘʩʩʦʡ ʟʝʨʥʘ ʢʦʣʦʩʘ ʦʪʣʠʯʘʣʠʩʴ 
ʦʙʨʘʟʮʳ: Akheld-1 (28 ʰʪ. ʠ 1,24 ʛ), Russell (30 ʠ 1,21), Sjak (31 ʠ 1,03), Stacey (37 ʠ 1,34), 
ɼʟiʚʦʩʥʳ (23ʰʪ. ʠ 1,18 ʛ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʎʝʥʥʳʤ ʠʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʝʣʝʢʮʠʠ ʥʘ ʢʨʫʧʥʦʟʝʨʥʦʩʪʴ ʷʚʣʷʶʪʩʷ ʦʙʨʘʟʮʳ ï
ɺʦʜʦʛʨʘʡ (56,8 ʛ), ɻʦʥʘʨ (55,3 ʛ), ʉʫʟʜʘʣʝʮ (54,3 ʛ), ɻʘʣʘʢʪʠʢ (54,2 ʛ), ɹʝʣʛʦʨʦʜʝʮ (53,8 ʛ), 
ʇʨʠʘʟʦʚʩʢʠʡ 9 (52,9 ʛ), ʅʫʪʘʥʩ 62/8 (52,1 ʛ), ɸʟʦʚ (51,7ʛ), ʂʘʤʳʰʠʥʩʢʠʡ (51,2 ʛ), Beatrix  
(51,2 ʛ), ʄʠʨʦʥʦʚʩʢʠʡ 92 (50,1 ʛ). 

ʉʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ 
ʠʩʪʦʯʥʠʢʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦ ʬʦʨʤʠʨʫʶʱʠʭ ʵʪʦʪ ʧʨʠʟʥʘʢ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 
ʉʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ (ʩʚʳʰʝ 16%) ʦʪʣʠʯʘʣʠʩʴ ʦʙʨʘʟʮʳ: ɹʝʣʛʦʨʦʜʝʮ, ɿʝʨʥʦʛʨʘʜʩʢʠʡ 492, 
ʉʣʘʚʷʥʩʢʠʡ 93, ɸʟʦʚ, Standzha-1, ʅʫʪʘʥʩ 62/8, ɹʘʛʘʥ, ɺʦʜʦʛʨʘʡ, ɻʦʨʠʥʩʢʠʡ. 

ʀʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦ ʤʝʪʝʦʫʩʣʦʚʠʷʤ 
ʛʦʜʘʭ, ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʠ ʚʳʷʚʠʪʴ ʬʦʨʤʳ, ʷʚʣʷʶʱʠʝʩʷ ʮʝʥʥʳʤ ʠʩʭʦʜʥʳʤ 
ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʚ ʛʠʙʨʠʜʠʟʘʮʠʠ ʜʣʷ ʫʩʠʣʝʥʠʷ ʪʝʭ ʠʣʠ 
ʠʥʳʭ ʧʨʠʟʥʘʢʦʚ.  
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ʀʚʘʥʦʚʘ ɻ.ʅ.  

ʥ.ʩ. 

ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

 

ʀʉʍʆɼʅʓʁ ʄɸʊɽʈʀɸʃ ɼʃʗ ʉɽʃɽʂʎʀʀ ʆɺʉɸ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʚʝʩ ʰʠʨʦʢʦ ʠʟʚʝʩʪʝʥ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʢʦʨʤʦʚʘʷ, ʥʦ ʠ ʢʘʢ 

ʧʨʦʜʦʚʦʣʩɹʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ. ʇʦʵʪʦʤʫ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʦʨʪʦʚ ʦʚʩʘ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʠ ʦʪʚʝʯʘʶʱʠʝ ʧʦ 

ʢʘʯʝʩʪʚʫ ʟʝʨʥʘ ʪʨʝʙʦʚʘʥʠʷʤ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʦʠʩʢ ʛʝʥʦʪʠʧʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʠʭ 

ʩʦʯʝʪʘʥʠʝʤ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʅʀʈ ʅʇʎɿʍ ʧʦ ʩʝʣʝʢʮʠʠ ʦʚʩʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʮʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʤʝʥʘ ʩ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʛʝʥʦʬʦʥʜ 

ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʪʩʷ  ʢʦʣʣʝʢʮʠʦʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʦʚʩʘ.  

ɺ 2011-2013 ʛʛ. ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 9 ʦʙʨʘʟʮʦʚ ʦʚʩʘ ʠʟ ɹʝʣʘʨʫʩʠ. ʀʟʫʯʝʥʠʝ ʩʦʨʪʦʦʙʨʘʟʮʦʚ 

ʧʨʦʭʦʜʠʣʦ ʧʨʠ ʫʯʝʪʝ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ɺʀʈ ʧʦ ʠʟʫʯʝʥʠʶ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ʷʯʤʝʥʷ ʠ ʦʚʩʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ ʵʪʠʭ ʣʝʪ ʦʢʘʟʘʣʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʢʘʢ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʦʚʩʘ, ʪʘʢ ʠ ʥʘ ʠʭ ʢʘʯʝʩʪʚʦ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʫ ʦʙʨʘʟʮʦʚ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 267 ʜʦ 550 ʛ/ʤ
2
, ʧʨʠ ʫʨʦʚʥʝ 

ʩʪʘʥʜʘʨʪʘ ʉʢʘʢʫʥ ï 478 ʛ/ʤ
2
. ɺʦ ʚʩʝ ʛʦʜʳ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥʜʘʨʪ ʧʨʝʚʳʩʠʣʠ ʦʙʨʘʟʮʳ: Melys, 

Petale, ʈʘʡʜʫʞʥʳʡ (ʪʘʙʣ.). ʇʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʳʜʝʣʝʥʳ ʬʦʨʤʳ: 

Clintland 60 (84 ʜʥʷ), Petale, ɿʘʧʘʚʝʪ (88 ʜʥʝʡ), ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʣʦʟʝʨʥʳʡ, ɻʦʰʘ (89 ʜʥʝʡ), ʫ 

ʩʪʘʥʜʘʨʪʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 95 ʜʥʝʡ. ɹʦʣʴʰʦʡ ʨʘʟʤʘʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘʙʣʶʜʘʣʩʷ ʧʦ 

ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʪʝʣʢʠ ʦʪ 0,27 ʛ (2012 ʛʦʜ) ʜʦ 2,39 ʛ (2011  ʛʦʜ). ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ 

ʦʟʝʨʥʝʥʥʦʩʪʴʶ ʤʝʪʝʣʢʠ ʦʪʣʠʯʘʣʠʩʴ ʦʙʨʘʟʮʳ: ɿʘʧʘʚʝʪ, ʉʪʨʘʣʝʮ, ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʣʦʟʝʨʥʳʡ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʝʣʝʢʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ ʢʦʣʣʝʢʮʠʦʥʥʳʭ 

ʦʙʨʘʟʮʦʚ,  ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʦʚʩʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ  ʚʝʛʝʪʘʮʠʠ ʜʠʘʧʘʟʦʥ 

ʚʘʨʴʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 12,9-17,3% (2011 ʛ.), 13,2-21,7% (2012 ʛ.), 

13,2-19,8% (2013 ʛ.). ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʣʠ ʦʙʨʘʟʮʳ: 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʣʦʟʝʨʥʳʡ (17,3-21,7%), ɺʘʥʜʨʦ˄ʥʽʢ (16,3-19,2%), ɻʦʰʘ (17,4-19,8%), ɿʘʧʘʚʝʪ (14,9-

20,1 %), ʪʘʙʣʠʮʘ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʦʚʩʘ 

ʉʦʨʪ 

ʋʨʦʞʘʡʥʦʩʪʴ, 
ʛ/ʤ

2 

ɺʝʛʝʪʘʮʠʦʥ-

ʥʳʡ ʧʝʨʠʦʜ, 

ʜʥʝʡ 

ɿʝʨʥʦʚʘʷ 

ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ,  

ʛ c ʤʝʪʝʣʢʠ 

ʏʠʩʣʦ ʟʝʨʝʥ, 

ʰʪ. 
ɹʝʣʦʢ, % 

ʛʦʜ 

2011 2012 2013 2011 2012 2013 2011 2012 2013 2011 2012 2013 2011 2012 2013 

ʉʢʘʢʫʥ, st 629 173 632 94 91 101 1,78 0,73 1,10 44 26 33 15,9 14,5 16,3 

Melys 822 189 640 92 78 104 2,33 0,99 0,84 76 40 26 13,6 17,1 16,6 
Petale 733 177 657 90 73 102 1,24 1,20 0,79 45 38 23 14,2 15,2 15,7 

ɿʘʧʘʚʝʪ 700 157 617 93 67 104 2,39 0,77 1,12 72 28 33 15,1 20,1 14,9 

ʈʘʡʜʫʞʥʳʡ 733 194 669 93 75 104 2,08 0,70 1,00 63 27 28 12,9 13,2 13,2 

ɹʝʣʦʨʫʩ-

ʩʢʠʡ ʛʦʣʦ-

ʟʝʨʥʳʡ 
433 80 371 93 78 95 1,83 0,59 1,01 76 26 45 17,3 21,7 18,5 

ɻʦʰʘ 422 153 303 95 77 96 2,19 0,41 1,60 84 15 59 17,4 18,1 19,8 



23 

 

ʋɼʂ 633.11:631.52 (574.2) 

 

ʐʪʝʬʘʥ ɻ.ʀ. 

ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

 

ʉʆɿɼɸʅʀɽ ʀʉʍʆɼʅʓʍ ʌʆʈʄ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ 

ɸɼɸʇʊʀʈʆɺɸʅʅʓʍ ʂ ʋʉʃʆɺʀʗʄ ʉɽɺɽʈʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ 

 

ɺ ʩʝʚʝʨʥʦʤ ʨʝʛʠʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʦʢʦʣʦ 80% ʧʣʦʱʘʜʠ  ʧʦʜ 

ʧʦʩʝʚʘʤʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʝʚʝʨʥʦʛʦ ʨʝʛʠʦʥʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʤʠʨʦʚʦʤ ʨʳʥʢʘʭ. ʆʜʥʘʢʦ, ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʢʣʠʤʘʪʘ ʠ ʢʦʨʦʪʢʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ 

ʝʞʝʛʦʜʥʦ ʚʳʩʦʢʠʝ ʠ ʩʪʘʙʠʣʴʥʳʝ ʫʨʦʞʘʠ. ʃʝʪʥʠʡ ʧʝʨʠʦʜ ʚ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʦʪʣʠʯʘʝʪʩʷ 

ʜʝʬʠʮʠʪʦʤ ʚʣʘʞʥʦʩʪʠ ʠ ʚʳʩʦʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʠ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʠʶʣʴʩʢʠʡ ʤʘʢʩʠʤʫʤ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʡ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʢʘʞʜʳʡ ʛʦʜ. ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʫʚʣʘʞʥʝʥʠʷ ʧʦʣʝʡ, ʥʦ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʚʦ ʚʨʝʤʝʥʠ ʢʨʘʡʥʝ 

ʥʝʨʘʚʥʦʤʝʨʝʥ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʝʪʝʦʧʦʩʪʘ ʧʨʠ ʅʇʎɿʍ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘ 35-40% ʦʩʘʜʢʦʚ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʥʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʠʜʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʫʤʤʳ 

ʦʩʘʜʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʅʝʧʨʦʛʥʦʟʠʨʫʝʤʦʩʪʴ ʩʤʝʥʳ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʣʝʪ  ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʨʝʜʲʷʚʣʷʝʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʩʝʣʝʢʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʩɹʷ ʥʝ ʪʦʣʴʢʦ ʫʨʦʞʘʡʥʦʩʪʴʶ 

ʠ ʢʘʯʝʩʪʚʦʤ, ʥʦ ʠ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤʠ ʢ 

ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʩʝ ʙʦʣʴʰʝ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʨʦʣʴ ʩʦʨʪʘ, ʪʘʢ 

ʢʘʢ ʦʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʝʝ ʩʪʘʙʠʣʴʥʦʩʪʠ (ʈʦʩʩʠʭʠʥ ɺ.ʇ.).  

ʉʦʟʜʘʥʠʝ  ʥʦʚʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʩʝʣʝʢʮʠʦʥʥʦ-

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʝʧʣʠʮʳ. ɺ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ  ʚʦʚʣʝʯʝʥ ʤʠʨʦʚʦʡ ʛʝʥʦʬʦʥʜ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ ʩ ʠʟʚʝʩʪʥʳʤ ʩʧʝʢʪʨʦʤ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ, ʩʦʨʪʘ-ʜʦʥʦʨʳ ʧʦ ʩʢʦʨʦʩʧʝʣʦʩʪʠ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʘʜʘʧʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʫ ʠ ʪ. ʜ.  ɺʩʝʩʪʦʨʦʥʥʷʷ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʛʠʙʨʠʜʦʚ  

ʚ ʧʦʣʝʚʦʤ ʩʪʘʮʠʦʥʘʨʝ ʧʦʟʚʦʣʠʣʘ ʦʪʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ ʫʩʣʦʚʠʷʭ 

ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʦʮʝʥʢʠ ʛʠʙʨʠʜʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠ ̫ʦʙʝɦʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ (ʆʂʉ) ʚʳʜʝʣʝʥʳ 27 ʛʝʥʦʪʠʧʦʚ ʩ ʨʘʟʨʷʜʦʤ ʆʂʉ  3-5 ʧʦ ʟʝʨʥʦʚʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ. ʇʦ ʢʘʞʜʦʤʫ ʢʦʣʦʩʫ ʚ F2  ʦʧʨʝʜʝʣʝʥʘ ʩʪʝʧʝʥʴ ʪʨʘʥʩʛʨʝʩʩʠʠ 

ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ. ʊʨʘʥʩʛʨʝʩʩʠʚʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʬʘʢʪʘʤ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠ 

ʨʘʩʱʝʧʣʝʥʠʠ ʛʠʙʨʠʜʦʚ ʪʘʢʠʭ ʛʦʤʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʚʳʰʘʶʪ ʩʧʝʢʪʨ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʷʚʣʝʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʧʨʠʟʥʘʢʦʚ. ʇʦ ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ ʩʪʝʧʝʥʴ ʪʨʘʥʩʛʨʝʩʩʠʠ ʛʠʙʨʠʜʦʚ 

ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 2,4 ʜʦ 70,0 %, ʧʦ ʜʣʠʥʝ ʢʦʣʦʩʘ ï ʦʪ 0,2 ʜʦ 34,7 %, ʧʦ ʯʠʩʣʫ ʟʝʨʝʥ ï ʦʪ 1,6 ʜʦ 

53,7%, ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ ï ʦʪ 2,7 ʜʦ 25,7 %. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ ʨʘʩʪʝʥʠʡ 

ʚʳʜʝʣʝʥʦ ʧʦ ʧʨʠʟʥʘʢʫ çʟʝʨʥʦʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʧʨʦʷʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ 

ʟʘʚʠʩʠʤʦʩʪʴ ʠʭ ʚʝʣʠʯʠʥʳ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ 

ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʝ ʬʦʨʤʳ ʠʟ ʛʠʙʨʠʜʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. 

ʇʦʣʫʯʝʥʥrʝ ʛʝʥʦʪʠʧ  r (ɽʣʠʟʘʚʝʪʠʥʩʢʘʷ ʭ ʇʦʜʤʦʩʢʦʚʥʘʷ, ɼʘʨʴʷ ʭ Ring, ʂʫʨʩʢʘʷ 2038 ʭ 

ʂʦʨʠʥʪʘ, ʄʠʉ ʭ Manu, ʕʥʛʝʣʠʥʘ ʭ ʉʪʝʧʥʘʷ 15, Quintus ʭ ɸʢʤʦʣʘ 2 ʠ ʜʨ.) ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʝʣʝʢʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ ʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ ʧʦ 

ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ. 
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ʐʪʝʬʘʥ ɻ.ʀ. 

ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

 

ɿʅɸʏɽʅʀɽ  ɻɽʅɽʊʀʏɽʉʂʀʍ ʈɽʉʋʈʉʆɺ  ɿɽʈʅʆɺʓʍ ʂʋʃʔʊʋʈ 

ɺ ʀɿʄɽʅʗʖʑʀʍʉʗ ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʋʉʃʆɺʀʗʍ 

 

ɺ ʤʠʨʝ ʩ ʤʝʥʷʶʱʠʤʩʷ ʢʣʠʤʘʪʦʤ, ʨʘʩʪʫʱʠʤ ʥʘʩʝʣʝʥʠʝʤ, ʧʦʩʪʦʷʥʥʦ 

ʧʝʨʝʤʝʱʘʶʱʠʤʠʩʷ ʚʨʝʜʠʪʝʣʷʤʠ, ʠ ʙʦʣʝʟʥʷʤʠ, ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʤ ʜʝʬʠʮʠʪʦʤ ʨʝʩʫʨʩʦʚ ʠ 

ʬʠʥʘʥʩʦʚʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʥʝʨʘʟʙʝʨʠʭʦʡ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ ʩʪʦʣʴ ʚʘʞʥʳʤ ʠʣʠ ʥʝ ʫʤʥʦʞʘʣʦ 

ʧʝʨʩʧʝʢʪʠʚʳ ʫʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻʈʈʇʉʍ. ɻʝʥʝʪʠʯʝʩʢʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʢʫʣʴʪʫʨ, 

ʢʦʪʦʨʳʝ ʤʳ ʚʳʨʘʱʠʚʘʝʤ ʠ ʫʧʦʪʨʝʙʣʷʝʤ ʚ ʧʠʱʫ, ʘ ʪʘʢʞʝ ʠʭ çʜʠʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚè ʤʦʞʥʦ 

ʫʪʨʘʪʠʪʴ ʙʝʟʚʦʟʚʨʘʪʥʦ, ʩʪʘʚʷ ʧʦʜ ʫʛʨʦʟʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʙʫʜʫʱʝʤ, ʝʩʣʠ 

ʪʦʣʴʢʦ ʥʝ ʙʫʜʫʪ ʧʨʝʜʧʨʠʥʷʪʳ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ ʥʝ ʪʦʣʴʢʦ ʧʦ ʝʛʦ ʟʘʱʠʪʝ, ʥʦ ʠ ʧʦ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ (2-ʦʡ ʜʦʢʣʘʜ çʆ ʩʦʩʪʦʷʥʠʠ ʤʠʨʦʚʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè). ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʧʨʦʛʨʝʩʩʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʤʦʙʠʣʠʟʘʮʠʷ ʤʠʨʦʚʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʫʣʴʪʫʨ, ʠʭ ʠʟʫʯʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʠ 

ʩʦʭʨʘʥʝʥʠʝ. ɻʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʚ ʙʠʦʩʬʝʨʝ, ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠ ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ɻʈʈ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʝʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʙʘʥʢʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ɻʈʈ, 

ʦʙʲʝʜʠʥʠʚʰʘʷ ʙʦʣʝʝ 60 ʦʨʛʘʥʠʟʘʮʠʡ (ɺʅʀʀʈ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ, ʅʘʮʠʦʥʘʣʴʥʦʝ ʭʨʘʥʠʣʠʱʝ 

ʉʐɸ, ʀʇɻʈʀ ʠ ʜʨ.). ʇʦ ʦʮʝʥʢʘʤ ʌɸʆ, 75% ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ ʙʳʣʦ ʧʦʪʝʨʷʥʦ ʚ 

ʧʝʨʠʦʜ ʩ 1900 ʧʦ 2000 ʛʛ.,  ʩʝʡʯʘʩ ʚ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ 1750 ʛʝʥʙʘʥʢʦʚ, ʚ ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʩʷ 

ʙʦʣʝʝ 7 ʤʣʥ. ʦʙʨʘʟʮʦʚ. 

ʂʘʟʘʭʩʪʘʥ, ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʟʘʥʠʤʘʝʪ 4 ʤʝʩʪʦ ʧʦʩʣʝ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʳ, 

ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʦʙʲʝʤ ʝʛʦ ʢʦʣʣʝʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 35 000 ʦʙʨʘʟʮʦʚ (ɼʟʶʙʝʥʢʦ ʅ.ʀ., 2009). ɺ 

ʢʦʣʣʝʢʮʠʷʭ ʅʇʎɿʍ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘ ʩʦʭʨʘʥʷʝʪʩʷ ʙʦʣʝʝ 8000 ʦʙʨʘʟʮʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʠʟ ʥʠʭ ʦʢʦʣʦ 75% - ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʬʫʨʘʞʥʳʝ. ɺ ʝʛʦ 

ʩʦʩʪʘʚʝ ʩʦʨʪʘ ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʮʝʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʢʦʤʧʣʝʢʩʘʤ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʢʫʣʴʪʫʨʝ ʟʝʤʣʝʜʝʣʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ; ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɽʞʝʛʦʜʥʦ ʢʦʣʣʝʢʮʠʷ ʧʦʧʦʣʥʷʝʪʩʷ 100-110 ʦʙʨʘʟʮʘʤʠ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʬʫʨʘʞʥʳʭ 

ʢʫʣʴʪʫʨ ʧʫʪʝʤ ʦʙʤʝʥʘ ʩ ʅʀʋ ʂʘʟʘʭʩʪʘʥʘ, ʈʦʩʩʠʠ, ʋʢʨʘʠʥʳ, ɹʝʣʦʨʫʩʩʠʠ, ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʪ.ʜ. ʀʟʫʯʝʥʠʝ ʠ  ʦʮʝʥʢʘ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ ʤʝʪʦʜʦʚ  ʚ  ʦʙʳʯʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʝʧʣʠʯʥʳʭ  ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʦʟʜʘʥʥʳʭ ʧʨʦʚʦʢʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʨʠʟʥʘʢʦʚʳʝ 

ʢʦʣʣʝʢʮʠʠ,  ʠʟʜʘʥʳ  5 ʢʘʪʘʣʦʛʦʚ ʛʝʥʦʬʦʥʜʘ  ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ         

ʅʇʎɿʍ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʛʝʥʦʪʠʧʘʭ ʚʳʩʦʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɺ ʩʦʟʜʘʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʢʘʯʝʩʪʚʦʤ ʚ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʩʳʛʨʘʣ ʤʠʨʦʚʦʡ ʛʝʥʦʬʦʥʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ  ʢʫʣʴʪʫʨ. ɹʦʣʝʝ 50 ʩʦʨʪʦʚ 

ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ ʩʦʟʜʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʠ 

ʦʪʜʘʣʝʥʥʳʭ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʵʢʦʪʠʧʦʚ ʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 
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ʐʧʘʢ ɼ.ɺ. 

ʢ.ʩ.-ʛ.ʥ. 

ʄʘʨʫʱʘʢ ɻ.ʄ. 

ʢ.ʩ.-ʛ.ʥ., ʩ.ʥ.ʩ. 

ʐʧʘʢ ʊ.ʄ. 

ʢ.ʩ.-ʛ.ʥ. 

ɯʥʩʪʠʪʫʪ ʨʠʩʫ ʅɸɸʅ 

 

ɺʀʗɺʃɽʅʅʗ ʆɿʅɸʂ ʗʂʆʉʊɯ ʊɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʋ ʉɽʃɽʂʎɯʁʅʆɻʆ 

ʄɸʊɽʈɯɸʃʋ ʈʀʉʋ 

 

ɺ ʋʢʨʘʾʥʽ ʯʘʩʪʢʘ ʚʽʪʯʠʟʥʷʥʠʭ ʩʦʨʪʽʚ ʨʠʩʫ ʟ ʚʠʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʧʦʞʠʚʯʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʨʫʧʠ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ çʝʢʩʧʘʥʩʽʾè ʟʘʨʫʙʽʞʥʠʭ ʩʦʨʪʽʚ ʜʦ 

ʢʨʘʾʥʠ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʦʾ ʛʘʣʫʟʽ ʨʠʩʽʚʥʠʮʪʚʘ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʣʠʰʝ ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʽʤʫʥʥʠʭ ʩʦʨʪʽʚ ʨʠʩʫ ʟ 

ʚʠʩʦʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʮʽʥʥʠʭ ʫ ʩʝʣʝʢʮʽʡʥʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ ʬʦʨʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ɭʚʨʦʧʝʡʩʴʢʘ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʘ ʛʨʫʧʘ ʟʨʘʟʢʽʚ, ʷʢʽ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʚʯʝʥʥʷ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʤʝʪʦʜʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ. ʅʘʡʙʽʣʴʰ ʮʽʥʥʠʤʠ ʟ ʦʛʣʷʜʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʝʣʝʢʮʽʾ ʥʘ ʷʢʽʩʪʴ ʻ ʟʨʘʟʢʠ, 

ʦʪʨʠʤʘʥʽ ʟ ʌʨʘʥʮʽʾ ʪʘ ʈʫʤʫʥʽʾ. ɺʽʪʯʠʟʥʷʥʽ ʩʦʨʪʠ ʥʘ ʬʦʥʽ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʢʦʨʦʪʢʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ʽ 

ʢʨʫʧʠ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʧʦʢʨʘʱʝʥʥʷ ʰʣʷʭʦʤ ʩʭʨʝʱʫʚʘʥʴ ʟ ʬʦʨʤʘʤʠ, ʷʢʽ ʥʝʩʫʪʴ ʥʝʦʙʭʽʜʥʽ ʛʝʥʠ. 

ɼʣʷ ʷʧʦʥʩʴʢʦʛʦ ʧʽʜʚʠʜʫ ʨʠʩʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʜʽʡʩʴʢʠʤ ʧʨʠ ʙʣʠʟʴʢʦʤʫ ʟʘ ʪʨʠʚʘʣʽʩʪʶ 

ʚʝʛʝʪʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ, ʭʘʨʘʢʪʝʨʥʽ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʧʣʽʚʯʘʩʪʦʩʪʽ (18,2% ʧʨʦʪʠ 19,5% ʚʽʜʧʦʚʽʜʥʦ), 

ʚʠʭʦʜʫ ʮʽʣʦʛʦ ʷʜʨʘ (87,4% ʧʨʦʪʠ 75,6%), ʤʘʩʠ 1000 ʟʝʨʝʥ (32,5 ʛ ʧʨʦʪʠ 28,7 ʛ), ʫʨʦʞʘʡʥʦʩʪʽ (0,9 

ʛ/ʤ
2
 ʧʨʦʪʠ 0,7 ʛ/ʤ

2
), ʱʽʣʴʥʦʩʪʽ (7,4 ʰʪ./ʩʤ ʧʨʦʪʠ 7,0 ʰʪ./ʩʤ), ʧʫʩʪʦʟʝʨʥʦʩʪʽ (20,6% ʧʨʦʪʠ 24,5%) ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (3,0 ʛ ʧʨʦʪʠ 2,7 ʛ) ʚʦʣʦʪʽ. 

ʆʟʥʘʢʠ ʟ ʚʠʩʦʢʠʤʠ ʪʘ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʤʽʥʣʠʚʦʩʪʽ (ʧʣʽʚʯʘʩʪʽʩʪʴ, ʽʥʜʝʢʩ ʟʝʨʥʘ, 

ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ, ʫʨʦʞʘʡʥʽʩʪʴ, ʯʠʩʣʦ ʟʝʨʝʥ ʫ ʚʦʣʦʪʽ, ʱʽʣʴʥʽʩʪʴ, ʧʫʩʪʦʟʝʨʥʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʛʦʣʦʚʥʦʾ ʚʦʣʦʪʽ) ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʧʽʜʙʦʨʽ ʙʘʪʴʢʽʚʩʴʢʠʭ ʧʘʨ ʜʣʷ ʛʽʙʨʠʜʠʟʘʮʽʾ. 

ɺʠʜʽʣʝʥʦ ʬʦʨʤʠ, ʷʢʽ ʚʠʷʚʠʣʠʩʷ ʥʦʩʽʷʤʠ ʢʦʤʧʣʝʢʩʫ ʛʝʥʽʚ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ 

ʷʧʦʥʩʴʢʦʛʦ ʧʽʜʚʠʜʫ ʨʠʩʫ ʋʢʨʅɼʉ-1663, ʂʦʨʩʘʨ, ʉʝʨʧʥʝʚʠʡ, ɺʽʢʦʥʪ, ʋɯʈ-6961, ɸʛʘʪ, ʉʣʘʚʫʪʠʯ, 

ʖʢʦʥʽʪ, ɺʽʢʪʦʨʽʷ, ʖʞʘʥʽʥ, ʈʝʥʘʨ, TR-654-91-21, Magic. ʉʝʨʝʜ ʟʨʘʟʢʽʚ ʧʽʜʚʠʜʫ indica ʚʠʜʽʣʠʣʠʩʷ 

ʋɯʈ-5161, ɸʜʤʽʨʘʣ, ʋɯʈ-0548 ʪʘ ʌʘʥʘʪ. ɺʢʘʟʘʥʽ ʟʨʘʟʢʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʩʝʣʝʢʮʽʾ 

ʥʘ ʷʢʽʩʪʴ. 

ʅʘ ʧʦʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʛʦ ʚʠʭʦʜʫ ʢʨʫʧʠ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʩʧʨʘʚʣʷʶʪʴ ʪʘʢʽ ʦʟʥʘʢʠ, ʷʢ 

ʧʣʽʚʯʘʩʪʽʩʪʴ, ʪʦʚʱʠʥʘ ʟʝʨʥʽʚʢʠ ʪʘ ʤʘʩʘ 1000 ʟʝʨʝʥ (r=-0,879é0,375), ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʢʘʟʥʠʢʘ 

ʚʠʭʦʜʫ ʮʽʣʦʛʦ ʷʜʨʘ ï ʚʽʜʧʦʚʽʜʥʦ ʚʠʩʦʪʘ ʨʦʩʣʠʥʠ, ʧʘʨʘʤʝʪʨʘʤʠ ʟʝʨʥʽʚʢʠ (ʜʦʚʞʠʥʘ, ʪʦʚʱʠʥʘ, 

ʰʠʨʠʥʘ), ʽʥʜʝʢʩ ʟʝʨʥʘ, ʧʣʽʚʯʘʩʪʽʩʪʴ, ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ, ʜʦʚʞʠʥʘ ʛʦʣʦʚʥʦʾ ʚʦʣʦʪʽ, ʱʽʣʴʥʽʩʪʴ ʚʦʣʦʪʽ ʪʘ 

ʫʨʦʞʘʡʥʽʩʪʴ (r=-0,826é0,651). ʆʜʥʘʢ, ʟʛʘʜʘʥʠʡ ʟʚôʷʟʦʢ ʦʟʥʘʢ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʟʽ ʟʛʘʜʘʥʠʭ 

ʢʦʨʝʣʷʮʽʡʥʠʭ ʤʦʜʫʣʽʚ ʥʝ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ, ʪʦʤʫ ʟʘʚʞʜʠ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʤ ʰʣʷʭʦʤ 

ʧʦʨʫʰʠʪʠ ʮʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʢʦʤʧʣʝʢʩʦʤ ʮʽʥʥʠʭ ʦʟʥʘʢ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʉʠʣʘ ʚʧʣʠʚʫ ʛʝʥʦʪʠʧʫ ʪʘ ʩʪʨʦʢʽʚ ʟʙʠʨʘʥʥʷ ʥʘ ʚʠʷʚʣʝʥʥʷ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʧʨʘʢʪʠʯʥʦ 

ʦʜʥʘʢʦʚʘ ʽ ʩʢʣʘʜʘʻ 0,32 ʪʘ 0,31 ʚʽʜʧʦʚʽʜʥʦ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘ ʧʦʨʽʚʥʷʥʦ 

ʥʠʟʴʢʽʡ ʷʢʦʩʪʽ ʚʽʪʯʠʟʥʷʥʠʭ ʩʦʨʪʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʽʩʪʦʪʥʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ 

ʛʦʩʧʦʜʘʨʩʪʚ ʟʽʙʨʘʪʠ ʦʪʨʠʤʘʥʠʡ ʫʨʦʞʘʡ ʫ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʽ ʩʪʨʦʢʠ ʧʨʠ ʥʘʩʪʘʥʥʽ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ. 
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ɾʫʡʢʦʚ ɸ.ɻ. 

ʢ.ʩ.-ʛ.ʥ, ʜʦʮʝʥʪ, 

ɻɺʋɿ çʍʝʨʩʦʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɻʆʈʏʀʎɸ ʅɸ ʖɻɽ ʋʂʈɸʀʅʓ ï ɸʈɻʋʄɽʅʊʓ çɿɸè 

 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʯʝʚʠʜʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ 

ʠʩʧʳʪʳʚʘʶʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʦʥʳ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ 
ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʢʦʪʦʨʳʡ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʞʝʩʪʢʠʤ, ʠ ʚ 
ʥʘʫʯʥʦʤ ʣʝʢʩʠʢʦʥʝ ʥʝ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʵʢʦʣʦʛʦʚ, ʥʦ ʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʦʚ 
ʚʩʝ ʯʘʱʝ ʬʠʛʫʨʠʨʫʝʪ ʪʝʨʤʠʥ çʦʧʫʩʪʳʥʠʚʘʥʠʝè. ɿʘʩʫʭʠ, ʢʦʪʦʨʳʝ ʝʱʝ 10-15 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ 
ʚʦʩʧʨʠʥʠʤʘʣʠʩʴ ʢʘʢ ʵʢʩʪʨʘʦʨʜʠʥʘʨʥʦʝ ʷʚʣʝʥʠʝ, ʥʘ ʩʝʛʦʜʥʷ ʫʞʝ ʧʦʯʪʠ ʝʞʝʛʦʜʥʘʷ ʦʯʝʚʠʜʥʘʷ 
ʨʝʘʣʴʥʦʩʪʴ ï ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʶʞʥʦʡ ʉʪʝʧʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
ʧʦʩʣʝʜʥʠʭ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʩʝʟʦʥʦʚ ʧʦʜʨʷʜ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʙʝʟʜʦʞʜʝʚʳʝ ʧʝʨʠʦʜʳ 
ʜʣʠʪʝʣʴʥʦʩʪʴʶ 65-72 ʜʥʷ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʦʪʤʝʯʝʥʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 
ʬʘʢʪʦʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʦʩʣʝʜʥʝʛʦ ʧʝʨʠʦʜʘ, ʘ ʪʘʢʞʝ ʠʟʜʘʚʥʘ ʪʨʘʜʠʮʠʦʥʥʫʶ ʜʣʷ ʟʦʥʳ 
ʩʧʝʮʠʬʠʢʫ (ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʨʝʟʢʦʝ ʢʦʣʝʙʘʥʠʝ 
ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʩ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ, ʦʜʥʘʢʦ ʰʠʨʦʢʦʘʤʧʣʠʪʫʜʥʳʤʠ ʟʠʤʥʠʤʠ 
ʩʥʠʞʝʥʠʷʤʠ, ʤʘʣʦʩʥʝʞʥʳʝ ʟʠʤʳ, ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 
ʚʝʩʥʦʡ ʥʘ ʬʦʥʝ ʩʫʭʦʚʝʡʥʳʭ ʷʚʣʝʥʠʡ, ʚʳʩʦʢʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʣʝʪʦʤ) ʢʫʣʴʪʫʨʘ 
ʛʦʨʯʠʮʳ ʚʠʜʠʪʩʷ ʥʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʢ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʚʥʦʮʝʥʥʦʡ ʟʘʤʝʥʳ 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʦʟʠʤʦʛʦ ʨʘʧʩʘ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 
ʆʪʥʦʩʠʪʝʣʴʥʦ ʦʟʠʤʦʛʦ ʨʘʧʩʘ, ʪʦ ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʦʥʳ 
ʶʞʥʦʡ ʉʪʝʧʠ ʦʙʫʩʣʦʚʠʣʠ ʥʘ ʩʝʛʦʜʥʷ ʥʦʚʳʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʦʚ ʧʨʦʙʣʝʤʳ, ʢ 
ʦʧʝʨʘʪʠʚʥʦʤʫ ʨʝʰʝʥʠʶ ʢʦʪʦʨʳʭ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʥʝ ʛʦʪʦʚʳ: ʥʘ ʤʦʤʝʥʪ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʧʝʨʠʦʜʘ ʩʝʚʘ ʢʫʣʴʪʫʨʳ (ʥʘʯʘʣʦ ʩʝʥʪʷʙʨʷ) ʚ ʧʦʯʚʝ ʦʪʤʝʯʘʝʪʩʷ ʢʨʘʡʥʝ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʟʘʧʘʩ 
ʘʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʩʝʚʥʦʡ ʧʝʨʠʦʜ ʩʤʝʱʘʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘ 25-30 
ʜʥʝʡ, ʯʪʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩ ʨʘʩʪʷʥʫʪʳʤ ʧʝʨʠʦʜʦʤ ʷʨʦʚʠʟʘʮʠʠ ʫʞʝ ʥʘ 
ʩʪʘʨʪʦʚʦʤ ʵʪʘʧʝ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʝʜʦʙʦʨ ʫʨʦʞʘʡʥʦʩʪʠ; ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʩʥʝʞʥʦʛʦ 
ʧʦʢʨʦʚʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʩ ʩʫʪʦʯʥʳʤʠ ʤʠʥʠʤʫʤʘʤʠ -18é-20 
Áʉ ʪʘʢʞʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ. ɺ ʩʣʫʯʘʝ 50-60% ʛʠʙʝʣʠ 
ʨʘʧʩʦʚʦʛʦ ʢʣʠʥʘ ʧʦʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʝʛʦ ʧʝʨʝʩʝʚʝ, ʯʪʦ, ʧʨʠ 
ʫʩʣʦʚʠʠ ʦʩʝʥʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʠʣʠ ʩʪʨʘʭʦʚʦʛʦ ʛʝʨʙʠʮʠʜʘ, 
ʚʦʟʤʦʞʥʦʝ ʣʠʰʴ ʢʫʣʴʪʫʨʦʡ ʩʝʤʝʡʩʪʚʘ ʂʘʧʫʩʪʥʳʝ ï ʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʫʣʴʪʫʨʘ ʛʦʨʯʠʮʳ ʢʘʢ 
ʩʪʨʘʭʦʚʘʷ ʷʚʣʷʝʪʩʷ ʧʦʯʪʠ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʡ. ɺʳʩʦʢʘʷ (ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʘʞʝ ʩ ʨʦʜʩʪʚʝʥʥʳʤʠ 
ʢʫʣʴʪʫʨʘʤʠ) ʭʦʣʦʜʦ- ʠ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʛʦʨʯʠʮʳ  ʧʦʟʚʦʣʷʝʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʥʠʟʠʪʴ 
ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʭʦʟʷʡʩʪʚʘ ʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʠʭ 
ʧʦʣʝʚʳʭ ʨʘʙʦʪ: ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝ ʚʩʭʦʜʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
ʧʦʯʚʳ 4-5 Áʉ, ʩʝʚ ʛʦʨʯʠʮʳ ʤʦʞʥʦ ʥʘʯʠʥʘʪʴ ʥʘ 4-5 (ʘ ʙʝʣʦʡ - ʥʘ 6-7) ʜʥʝʡ ʨʘʥʴʰʝ ʜʨʫʛʠʭ 
ʨʘʥʥʠʭ ʷʨʦʚʳʭ ʢʫʣʴʪʫʨ, ʠʟʙʝʛʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ çʥʘʢʣʘʜʦʢè. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʙʣʘʛʦʜʘʨʷ 
ʜʘʥʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʫʣʴʪʫʨʳ, ʢ ʤʠʥʠʤʫʤʫ ʩʚʦʜʠʪʩʷ ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ 
ʚʩʭʦʜʦʚ ʛʦʨʯʠʮʳ ʚʝʩʝʥʥʠʤʠ ʟʘʤʦʨʦʟʢʘʤʠ, ʩʨʦʢ ʚʦʟʚʨʘʱʝʥʠʷ ʢʦʪʦʨʳʭ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 
ʩʤʝʩʪʠʣʩʷ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʢʘʣʝʥʜʘʨʥʳʝ ʜʘʪʳ ï ʧʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʤʘʩʩʠʚ ʛʦʨʯʠʮʳ 
ʩʘʨʝʧʪʩʢʦʡ ʚ ʬʘʟʝ ʨʦʟʝʪʢʠ ʣʠʩʪʴʝʚ ʘʙʩʦʣʶʪʥʦ ʙʝʟ ʟʘʤʝʪʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚʳʜʝʨʞʘʣ 
ʟʘʤʦʨʦʟʦʢ -6 

0
ʉ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3-5 ʤʘʷ. ʅʝ ʩʣʝʜʫʝʪ ʩʙʨʘʩʳʚʘʪʴ ʩʦ ʩʯʝʪʦʚ ʠ ʚʳʩʦʢʫ  ʁ

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ, ʚʦ-ʧʝʨʚʳʭ, ʥʘʠʚʳʩʰʝʡ ʩʨʝʜʠ ʜʨʫʛʠʭ 
ʢʫʣʴʪʫʨ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʝʥʥʝ-ʟʠʤʥʠʝ ʟʘʧʘʩʳ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʟʘ 
ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʤ ʩʨʝʜʠ 
ʨʦʜʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (414-420) ʪʨʘʥʩʧʠʨʘʮʠʦʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ  
(74-82 ʜʥʷ) ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʥʦ ʧʦʣʫʯʠʪʴ ʦʙʦʨʦʪʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʧʦʯʚʳ ʢ ʩʝʚʫ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ. 
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                                                                                         ʂʘʨʧʘʯʝʚ ɺ.ɺ.  

 ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ,  ʜʠʨʝʢʪʦʨ  

ʇʘʩʪʫʭʦʚ ʀ.ʆ. 

ʘʩʧʠʨʘʥʪ, ʤ.ʥ.ʩ.   

ɻʅʋ ɺʅʀʀ ʨʘʧʩʘ ʈɸʉʍʅ 

ɹʫʪʦʨʠʥʘ ɸ.ʂ.  

ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ  

ɻʅʋ ɺʅʀʀ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʠʤ. ɸ.ʃ. ʄʘʟʣʫʤʦʚʘ 

 

ɻɽʅɽʊʀʏɽʉʂɸʗ ʆɼʅʆʈʆɼʅʆʉʊʔ ʉɽʃɽʂʎʀʆʅʅʆɻʆ ʄɸʊɽʈʀɸʃɸ ʗʈʆɺʆɻʆ 

ʈɸʇʉɸ: ʆʊʃʀʏʀʊɽʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ, ʈɸɿʄʅʆɾɽʅʀɽ ʀ ʇʆɼɼɽʈɾɸʅʀɽ 

 

ʇʨʦʙʣʝʤʘ ʧʦʣʫʯʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʩʝʤʷʥ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʫʞʩʢʦʡ ʩʪʝʨʠʣʴʥʦʩʪʠ (ʎʄʉ), ʩʚʦʡʩʪʚ 

ʩʘʤʦʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʫ ʥʝʢʦʪʦʨʳʭ ʧʝʨʝʢʨʝʩʪʥʦʦʧʳʣʷʶʱʠʭʩʷ ʨʘʩʪʝʥʠʡ ʠ ʜʨʫʛʠʭ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʮʚʝʪʢʘ ʠ ʩʦʮʚʝʪʠʷ, ʠʩʢʣʶʯʘʶʱʠʭ ʙʦʣʴʰʠʝ 

ʟʘʪʨʘʪʳ ʥʘ ʢʘʩʪʨʘʮʠʶ.  

ʎʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʫʞʩʢʘʷ ʩʪʝʨʠʣʴʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʦʣʫʯʝʥʠʝ ʛʠʙʨʠʜʥʳʭ ʩʝʤʷʥ, ʜʘʶʱʠʭ ʛʝʪʝʨʦʟʠʩʥʳʡ ʵʬʬʝʢʪ. 

ʉʪʝʨʠʣʴʥʦʩʪʴ ʧʳʣʴʮʳ ʠʩʢʣʶʯʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʢʘʩʪʨʘʮʠʶ ʮʚʝʪʢʦʚ ʠ ʦʙʨʳʚʘʥʠʝ ʤʫʞʩʢʠʭ 

ʩʦʮʚʝʪʠʡ. ɺ ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʛʝʪʝʨʦʟʠʩʥʳʭ ʛʠʙʨʠʜʦʚ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʨʘʩʪʝʥʠʡ ʩ ʛʣʫʙʦʢʦʡ ʩʪʝʨʠʣʴʥʦʩʪʴʶ ʧʳʣʴʮʳ ʠ ʧʦʣʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʝʨʪʠʣʴʥʦʩʪʠ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʤʥʦʞʝʥʠʝ ʠ 

ʧʦʜʜʝʨʞʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʜʥʦʨʦʜʥʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʛʝʪʝʨʦʟʠʩʥʦʡ 

ʩʝʣʝʢʮʠʠ ʷʨʦʚʦʛʦ ʨʘʧʩʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭʣʝʪʥʝʛʦ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ 

ʩʪʝʨʠʣʴʥʳʭ ʣʠʥʠʡ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦ ʬʦʨʤʝ ʮʚʝʪʢʘ: 

ʢʦʣʦʢʦʣʴʯʘʪʳʝ ʠ ʰʠʨʦʢʦ ʨʘʩʢʨʳʪʳʝ ʮʚʝʪʢʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʜʠʘʤʝʪʨʫ ʮʚʝʪʢʦʚ, ʜʣʠʥʝ ʠ 

ʰʠʨʠʥʝ ʦʪʛʠʙʘ ʣʝʧʝʩʪʢʘ, ʜʣʠʥʝ ʪʳʯʠʥʦʢ, ʬʦʨʤʝ ʣʝʧʝʩʪʢʘ, ʨʘʟʚʠʪʦʩʪʠ ʧʳʣʴʥʠʢʦʚ.  

ʇʘʨʘʤʝʪʨʳ ʚʩʭʦʜʦʚ, ʥʠʞʥʝʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʣʠʩʪʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʝ ʠʤʝʣʠ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ 2013 ʛʦʜʫ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʛʘʙʠʪʫʩʘ ʨʘʩʪʝʥʠʡ ʠ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʩʪʝʨʠʣʴʥʳʭ ʣʠʥʠʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʢʨʝʧʠʪʝʣʷ ʩʪʝʨʠʣʴʥʦʩʪʠ (ʩʦʨʪ ʈʘʪʥʠʢ) ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʠʭ ʧʦʜ 

ʠʟʦʣʷʪʦʨʦʤ: ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʷ (129,00 ʩʤ ʠ 113,31ʩʤ), ʯʠʩʣʫ ʚʝʪʚʝʡ (7,73 ʰʪ. ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ,  10,88 ʰʪ. ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʠ 4,63 ʰʪ. ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠ 5,30 ʰʪ. ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ), 

ʯʠʩʣʫ ʩʪʨʫʯʢʦʚ ʥʘ ʨʘʩʪʝʥʠʠ (192,68 ʰʪ. ʠ 125,24 ʰʪ.), ʤʘʩʩʝ ʪʳʩʷʯʠ ʩʝʤʷʥ (4,16 ʛ ʠ 3,32 ʛ), 

ʤʘʩʩʝ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ (21,70 ʛ ʠ 17,99 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʩʘʤʦʦʧʳʣʝʥʥʳʭ ʣʠʥʠʡ ʚ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ (ʧʦʜ ʠʟʦʣʷʪʦʨʘʤʠ ʠʟ ʤʘʪʝʨʠʘʣʘ çʉʧʘʥʙʦʥʜè) ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ 

ʫʩʠʣʝʥʥʦʛʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʩʪʘ ʫ ʥʘʙʣʶʜʘʝʤʳʭ ʨʘʩʪʝʥʠʡ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʝʤʝʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʘʤʦʦʧʳʣʝʥʥʳʭ ʣʠʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ.  
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ʌʽʨʩʦʚʩʴʢʠʡ ʆ.ɺ. 

ʤ.ʥ.ʩ. 

ʂʦʟʘʨ ʉ.ʌ.  

ʢ. ʩ.-ʛ. ʥ., ʩ.ʥ.ʩ., ʟʘʩʪ. ʜʠʨʝʢʪʦʨʘ 

ʅʝʩʪʝʨʝʥʢʦ ɺ.ʄ.  
ʤ.ʥ.ʩ. 

ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ɸʇɺ ʅɸɸʅ 

 

ɺʇʃʀɺ ʆʈɻɸʅɯʏʅʆɻʆ ɼʆɹʈʀɺɸ, ɿɹɸɻɸʏɽʅʆɻʆ ɹɸʂʊɽʈɯʗʄʀ ʈʆɼʋ 

AZOTOBACTER, ʅɸ ʄɯʂʈʆɹɯʆʃʆɻɯʏʅʋ ɸʂʊʀɺʅɯʉʊʔ ˆʈʋʅʊʋ ʈʆʉʃʀʅ 

ʂɸɹɸʏʂɸ 

 

ʋ ʟʚôʷʟʢʫ ʽʟ ʟʘʛʘʣʴʥʠʤ ʧʦʛʽʨʰʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʚ ʨʷʜʽ ʢʨʘʾʥ ʩʚʽʪʫ ʘʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʶʪʴ ʽ ʦʩʚʦʶʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʤʝʪʦʜʠ ʟʝʤʣʝʨʦʙʩʪʚʘ.  

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʽ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʱʫʚʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʷʭ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʨʠʩʥʠʭ ˇʨʫʥʪʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ʇʦʟʠʪʠʚʥʘ ʜʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʨʦʩʣʠʥʠ ʧʦʚôʷʟʘʥʘ ʟ ʬʽʢʩʘʮʽʻʶ ʘʟʦʪʫ, ʩʠʥʪʝʟʦʤ ʥʠʤʠ 

ʚʽʪʘʤʽʥʽʚ ʽ ʬʽʪʦʛʦʨʤʦʥʽʚ. ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʩʫʤʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʢʦʨʠʩʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽʟ ʦʨʛʘʥʽʯʥʠʤʠ ʜʦʙʨʠʚʘʤʠ ʜʦʟʚʦʣʠʪʴ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʥʝʩʝʥʥʷ 

ʪʘʢʠʭ ʜʦʙʨʠʚ ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʩʢʘʟʘʥʦʛʦ, ʤʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʘ ʧʝʨʝʚʽʨʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ ɹʽʦʧʨʦʬʝʨʤ, ʟʙʘʛʘʯʝʥʦʛʦ ʙʘʢʪʝʨʽʷʤʠ ʨʦʜʫ Azotobacter, ʥʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʫ ʨʦʩʣʠʥ ʢʘʙʘʯʢʘ. 

ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ: ʢʦʥʩʦʨʮʽʫʤ ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡɸzotobacterchroococcum ʽ 

ɸzotobacter vinelandii, ʢʘʙʘʯʦʢ ʩʦʨʪʫ ɻʨʠʙʦʚʩʴʢʠʡ 37, ʦʨʛʘʥʽʯʥʝ ʜʦʙʨʠʚʦ çɹʽʦʧʨʦʬʝʨʤè. 

ʋ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʘʭ ʙʫʣʦ ʧʝʨʝʜʙʘʯʝʥʦ ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ: 1) ʢʦʥʪʨʦʣʴ (ʦʙʨʦʙʢʘ 

ʚʦʜʦʶ); 2) ʧʝʨʝʜʧʦʩʽʚʥʘ ʦʙʨʦʙʢʘ A. chroococcum ʽ A. vinelandii; 3) ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ 

ʜʦʙʨʠʚʘ ɹʽʦʧʨʦʬʝʨʤ (4 ʪ/ʛʘ); 4) ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ ɹʽʦʧʨʦʬʝʨʤ (0,4 ʪ/ʛʘ); 

ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ ɹʽʦʧʨʦʬʝʨʤ (0,4 ʪ/ʛʘ) ʟ A. chroococcum ʽ A. vinelandii. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʫʜʦʙʨʝʥʥʷʤ ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʻ 

ʯʠʩʝʣʴʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ɽʰʙʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʘʟʦʪʬʽʢʩʫʶʯʠʭ ʙʘʢʪʝʨʽʡ ʫ ʨʠʟʦʩʬʝʨʽ ʜʘʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ. ʅʘʡʥʠʞʯʘ 

ʯʠʩʝʣʴʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʢʨʦʭʤʘʣʴʥʦ-ʘʤʽʘʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʫ ʬʘʟʽ ʮʚʽʪʽʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʢʦʥʪʨʦʣʽ, ʥʘʡʚʠʱʘ ï ʫ ʚʘʨʽʘʥʪʽ ʟ ʫʜʦʙʨʝʥʥʷʤ ʟʙʘʛʘʯʝʥʠʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ 

ʦʨʛʘʥʽʯʥʠʤ ʜʦʙʨʠʚʦʤ. ʅʘ ʤ'ʷʩʦ-ʧʝʧʪʦʥʥʦʤʫ ʘʛʘʨʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʯʽʪʢʦʾ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʚʧʣʠʚʫ ʫʜʦʙʨʝʥʥʷ ʥʘ ʨʽʩʪ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʟʘʩʚʦʶʶʪʴ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʘʟʦʪʫ. 

ɺ̔ ʜʤʽʯʝʥʦ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ, ʟʙʘʛʘʯʝʥʦʛʦ ʘʟʦʪʦʙʘʢʪʝʨʦʤ, ʥʘ 

ʧʦʪʝʥʮʽʡʥʫ ʘʟʦʪʬʽʢʩʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ (ʇɸɸ) ʨʠʟʦʩʬʝʨʥʦʛʦ ˇʨʫʥʪʫ ʨʦʩʣʠʥ ʢʘʙʘʯʢʘ. ʊʘʢ, ʫ ʬʘʟʽ 

ʮʚʽʪʽʥʥʷ ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʘʟʦʪʬʽʢʩʘʮʽʾ ï 23,0 ʥʤʦʣʴ ʉ2ʅ4/ ʛ ˇʨʫʥʪʫ / ʛʦʜʠʥʫ ʩʧʦʩʪʝʨʽʛʘʚʩʷ 

ʫ ʨʠʟʦʩʬʝʨʽ ʨʦʩʣʠʥ, ʫʜʦʙʨʝʥʠʭ ɹʽʦʧʨʦʬʝʨʤʦʤ ʽʟ ʘʟʦʪʦʙʘʢʪʝʨʦʤ, ʱʦ ʥʘ 71 % ʚʠʱʝ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ 4 ʪ/ʛʘ ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ ʩʧʨʠʷʣʦ 

ʧʽʜʚʠʱʝʥʥʶ ʧʦʢʘʟʥʠʢʘ ʇɸɸ ʫ ˇʨʫʥʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 50 % ʽ ʩʢʣʘʜʘʣʦ 20,1 ʥʤʦʣʴ 

ʉ2ʅ4/ʛ ˇʨʫʥʪʫ / ʛʦʜʠʥʫ. ʇʝʨʝʜʧʦʩʽʚʥʝ ʫʜʦʙʨʝʥʥʷ ʢʘʙʘʯʢʘ ʙʘʢʪʝʨʽʷʤʠ ʨʦʜʫ Azotobacter 

ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ 6 %. ɸʥʘʣʦʛʽʯʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʡ ʫ ʬʘʟʽ ʧʦʯʘʪʢʫ ʧʣʦʜʦʥʦʰʝʥʥʷ: ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚʘ, ʟʙʘʛʘʯʝʥʦʛʦ 

ʘʟʦʪʦʙʘʢʪʝʨʦʤ, ʇɸɸ ʟʨʦʩʣʘ ʥʘ 67 % ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ, ʥʘ 5 % ʽ 46 % ï ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʘʨʽʘʥʪʘʤʠ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ, ʚʽʜʧʦʚʽʜʥʦ, ʪʽʣʴʢʠ ʦʨʛʘʥʽʯʥʝ ʜʦʙʨʠʚʦ ʽ ʦʙʨʦʙʢʫ 

ʘʟʦʪʦʙʘʢʪʝʨʦʤ. 
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ʅʝʩʪʝʨʝʥʢʦ ɺ.ʄ.  
ʤ.ʥ.ʩ. 

ʂʦʟʘʨ ʉ.ʌ. 
 ʢ. ʩ.-ʛ. ʥ., ʩ.ʥ.ʩ., ʟʘʩʪ. ʜʠʨʝʢʪʦʨʘ 

ʌʽʨʩʦʚʩʴʢʠʡ ʆ.ɺ. 

 ʤ.ʥ.ʩ.  

ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ɸʇɺ ʅɸɸʅ 

 

ʇʈɽʇɸʈɸʊ ɸɹʊ ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ ʋʈʆɾɸʁʅʆʉʊɯ ʆɺʆʏɽɺʀʍ ʂʋʃʔʊʋʈ 

 

ɺʽʜʦʤʦ, ʱʦ ʟʘ ʚʘʣʦʚʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʚ ʦʙʩʷʟʽ ʧʦʥʘʜ 10 ʤʣʥ. ʪ ʦʚʦʯʝ-ʙʘʰʪʘʥʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʥʘ ʨʽʢ ʋʢʨʘʾʥʘ ʚʞʝ ʩʴʦʛʦʜʥʽ ʚʭʦʜʠʪʴ ʫ ʧʝʨʰʫ ʩʽʤʢʫ ʩʚʽʪʦʚʠʭ ʣʽʜʝʨʽʚ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʚʠʥʠʢʘʻ ʯʠʤʘʣʦ 

ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʦʚʥʦʮʽʥʥʠʤ ʨʦʟʚʠʪʢʦʤ ʦʚʦʯʽʚʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ, ʫ    ʪ. ʯ. ʚʠʨʦʱʫʚʘʥʥʷ 

ʭʽʤʽʯʥʦ ʥʝʟʘʙʨʫʜʥʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ.  

ʋ ʥʘʰ ʯʘʩ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʟʘʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʨʦʩʣʠʥ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʭʽʤʽʯʥʠʭ ʜʦʙʨʠʚ ʽ ʧʝʩʪʠʮʠʜʽʚ, ʘʣʝ ʾʭ ʽʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷʤ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʥʠʞʝʥʥʷʤ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʩʪʽʡʢʦʩʪʽ ʘʛʨʦʝʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ 

ʧʦʛʽʨʰʝʥʥʷʤ ʩʪʘʥʫ ˇʨʫʥʪʽʚ. ʊʦʤʫ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʽ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʘʢʪʫʘʣʴʥʦʶ ʩʪʘʻ ʙʽʦʣʦʛʽʟʘʮʽʷ 

ʟʝʤʣʝʨʦʙʩʪʚʘ. 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʭʽʤʽʯʥʦ ʥʝʟʘʙʨʫʜʥʝʥʠʤʠ ʦʚʦʯʘʤʠ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɺ ɯʥʩʪʠʪʫʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʅɸɸʅ (ɯʉʄɸɺ ʅɸɸʅ) ʜʣʷ ʙʘʢʪʝʨʠʟʘʮʽʾ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʨʦʟʨʦʙʣʝʥʦ ʤʽʢʨʦʙʥʠʡ 

ʧʨʝʧʘʨʘʪ ɸɹʊ ʥʘ ʦʩʥʦʚʽ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Azotobacter. ʁʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʚʽʨʷʣʠ ʫ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʮʠʙʫʣʽ ʨʽʧʯʘʩʪʦʾ ʚ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʟʦʥʠ ʇʦʣʽʩʩʷ ʟ ʩʦʨʪʘʤʠ 

ʉʪʨʠʛʫʥʽʚʩʴʢʘ ʥʦʩʽʚʩʴʢʘ ʪʘ ɺʝʩʝʣʢʘ ʥʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʦʤʫ ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʦʤʫ ˇʨʫʥʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʝʥʥʷ, ʪʘ ʚ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʟʦʥʠ ʃʽʩʦʩʪʝʧʫ ʟ 

ʩʦʨʪʘʤʠ ʊʢʘʯʝʥʢʽʚʩʴʢʘ ʪʘ ɺʝʩʝʣʢʘ ʥʘ ʯʦʨʥʦʟʝʤʽ ʪʠʧʦʚʦʤʫ ʟ ʧʦʣʠʚʦʤ ʩʧʦʩʦʙʦʤ ʜʦʱʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʨʠʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʮʠʙʫʣʽ ʨʽʧʯʘʩʪʦʾ 

ʻ ʜʦʮʽʣʴʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʙʘʢʪʝʨʠʟʘʮʽʾ ʤʽʢʨʦʙʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ɸɹʊ, ʦʩʢʽʣʴʢʠ ʟʘ ʡʦʛʦ 

ʜʽʾ ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʙʽʦʣʦʛʽʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʘʟʦʪʫ ʡ ʬʦʩʬʦʨʫ ʚ ʢʦʨʝʥʝʚʽʡ ʟʦʥʽ 

ʙʘʢʪʝʨʠʟʦʚʘʥʠʭ ʨʦʩʣʠʥ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʠ. ɿʘ ʜʽʾ ʧʨʝʧʘʨʘʪʫ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ 3 ʨʦʢʠ ʧʨʠʨʽʩʪ ʫʨʦʞʘʶ ʚ ʫʤʦʚʘʭ ʇʦʣʽʩʩʷ ʩʪʘʥʦʚʠʚ ʜʣʷ ʮʠʙʫʣʽ ʩʦʨʪʫ ʉʪʨʠʛʫʥʽʚʩʴʢʘ 

ʥʦʩʽʚʩʴʢʘ 23%, ʜʣʷ ʩʦʨʪʫ ɺʝʩʝʣʢʘ ï 27 %, ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʙʽʣʴʰʠʣʘʩʴ ʜʣʷ ʩʦʨʪʫ 

ʊʢʘʯʝʥʢʽʚʩʴʢʘ ʥʘ 25 %, ʜʣʷ ʩʦʨʪʫ ɺʝʩʝʣʢʘ ï ʥʘ 24 %.  

ʇʨʠ ʮʴʦʤʫ ʧʦʢʨʘʱʫʚʘʣʘʩʴ ʷʢʽʩʪʴ ʦʪʨʠʤʫʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ: ʚʤʽʩʪ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʚ ʮʠʙʫʣʠʥʘʭ 

ʟʨʦʩʪʘʣʘ ʚʽʜ 8 % ʜʦ 15 %, ʟʘʛʘʣʴʥʦʛʦ ʮʫʢʨʫ ï ʚʽʜ 7 % ʜʦ 35 %, ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ï ʚʽʜ 20 % ʜʦ 

57 %, ʧʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ ʟʥʠʞʫʚʘʚʩʷ ʚʽʜ 9 % ʜʦ 26 % ʱʦʜʦ ʢʦʥʪʨʦʣʶ. ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʟʨʦʩʪʘʚ ʥʘ 37-63 ʚ.ʧ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʚʽʨʝʥʦ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʫ ɼʇ çɼʦʩʣʽʜʥʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʅʦʩʽʚʩʴʢʦʾ ʩʝʣʝʢʮʽʡʥʦ-ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽ ʾ ɯʉʄɸɺ ʅɸɸʅè ʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʮʠʙʫʣʽ ʨʽʧʯʘʩʪʦʾ ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 26 %. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʘʢʪʝʨʠʟʘʮʽʷ ʥʘʩʽʥʥʷ ʮʠʙʫʣʽ ʨʽʧʯʘʩʪʦʾ ʧʨʝʧʘʨʘʪʦʤ ɸɹʊ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʨʽʩʪ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʮʠʙʫʣʽ ʨʽʧʯʘʩʪʦʾ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʜʘʥʦʾ ʢʫʣʴʪʫʨʠ. 
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ʟʘʚ. ʣʘʙʦʨʘʪʦʨʽʾ 

ɯʥʩʪʠʪʫʪ ʩʘʜʽʚʥʠʮʪʚʘ ʅɸɸʅ 

 

ɿɸʍʀʉʊ ʅɸʉɸɼɾɽʅʔ ɺɯɼ ɺɽʉʅʗʅʀʍ ɿɸʄʆʈʆɿʂɯɺ  

ɺ ʉɺɯʊʆɺʆʄʋ ʇʃʆɼɯɺʅʀʎʊɺɯ 

 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʨʦʞʘʾ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ ʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, 

ʟʦʢʨʝʤʘ ʚʽʜ ʫʰʢʦʜʞʝʥʥʷ ʜʝʨʝʚ ʚʝʩʥʷʥʠʤʠ ʟʘʤʦʨʦʟʢʘʤʠ. ʊʦʤʫ ʚ ɯʥʩʪʠʪʫʪʽ ʩʘʜʽʚʥʠʮʪʚʘ ʅɸɸʅ 

ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʟʘʧʘʪʝʥʪʦʚʘʥʠʭ ʨʦʟʨʦʙʦʢ ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ 

ʧʘʪʝʥʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʢʨʘʾʥ ʩʚʽʪʫ. ɺʽʜʤʽʪʠʤʦ, ʱʦ ʚ ʦʩʪʘʥʥʽ ʜʚʘ ʜʝʩʷʪʠʣʽʪʪʷ ʢʽʣʴʢʽʩʪʴ 

ʟʘʧʘʪʝʥʪʦʚʘʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʘʩʴ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʾʾ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʣʷ ʩʚʽʪʦʚʦʛʦ ʧʣʦʜʽʚʥʠʮʪʚʘ. 

ʋ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪ. ʙʫʣʠ ʟʘʧʘʪʝʥʪʦʚʘʥʽ ʣʠʰʝ ʫʢʨʠʪʪʷ ʜʣʷ ʜʝʨʝʚ ʪʘ ʧʨʠʩʪʨʦʾ ʜʣʷ 

ʟʘʜʠʤʣʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʽ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʥʠʭ. ʅʘ ʧʦʯʘʪʢʫ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʮʴʦʛʦ ʞ 

ʩʪʦʨʽʯʯʷ ʚʞʝ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʧʝʨʰʽ ʟʘʩʦʙʠ ʜʣʷ ʟʘʭʠʩʪʫ ʜʝʨʝʚ ʚʽʜ ʟʘʤʦʨʦʟʢʽʚ (ʧʽʥʘ ʪʘ ʟʘʭʠʩʥʽ 

ʧʣʽʚʢʠ, ʱʦ ʥʘʥʦʩʠʣʠʩʷ ʥʘ ʨʦʩʣʠʥʠ). ʋ 90-ʭ ʨʦʢʘʭ ʚʠʥʘʭʽʜʥʠʢʠ ʘʢʪʠʚʥʦ ʧʨʘʮʶʚʘʣʠ ʥʘʜ 

ʨʦʟʨʦʙʢʦʶ ʤʦʙʽʣʴʥʠʭ ʪʝʧʣʦʚʝʥʪʠʣʷʪʦʨʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɺ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʍʍ ï ʧʝʨʰʝ 

ʍʍɯ ʩʪ. ʩʪʚʦʨʶʶʪʴʩʷ ʥʦʚʽ ʟʘʩʦʙʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ, 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʽʥʛʽʙʽʪʦʨʠ ʪʘ ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʪʘ ʘʢʪʠʚʥʦ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, 

ʧʝʨʝʚʘʞʥʦ ʧʣʽʚʢʦʚʽ, ʜʣʷ ʫʢʨʠʪʪʷ ʨʦʩʣʠʥ, ʪʘ ʾʭ ʢʦʥʩʪʨʫʢʮʽʾ, ʧʨʠʟʥʘʯʝʥʽ ʷʢ ʜʣʷ ʦʢʨʝʤʠʭ ʜʝʨʝʚ, 

ʪʘʢ ʽ ʜʣʷ ʨʷʜʽʚ ʾʭ.  

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʦʭʦʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʚʠʜʘʥʠʭ ʤʽʞʥʘʨʦʜʥʠʤ ʧʘʪʝʥʪʥʠʤ 

ʚʽʜʦʤʩʪʚʦʤ (WO) ʚ ʢʽʥʮʽ ʍʍ ï ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʴ, ʩʪʦʩʫʻʪʴʩʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʫʪʚʦʨʝʥʥʷ 

ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ ʥʘ ʨʦʩʣʠʥʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʥʝʩʝʥʥʷ ʥʘ ʥʠʭ ʛʽʜʨʦʬʦʙʥʠʭ ʧʣʽʚʢʦʚʠʭ 

ʧʦʢʨʠʪʪʽʚ. ɭʚʨʦʧʝʡʩʴʢʝ ʧʘʪʝʥʪʥʝ ʚʽʜʦʤʩʪʚʦ (EP) ʚ ʮʝʡ ʞʝ ʯʘʩ ʚʠʜʘʣʦ ʤʘʡʞʝ ʦʜʥʘʢʦʚʫ 

ʢʽʣʴʢʽʩʪʴ ʚʠʱʝʚʢʘʟʘʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʷʢ ʥʘ ʥʝʧʨʦʥʠʢʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ (ʧʣʽʚʢʦʚʽ 

ʧʦʢʨʠʪʪʷ), ʱʦ ʟʥʠʞʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ, ʪʘʢ ʽ ʧʨʦʥʠʢʥʽ, ʢʦʪʨʽ ʟʘʚʘʞʘʶʪʴ ʾʭ 

ʬʦʨʤʫʚʘʥʥʶ ʚ ʨʦʩʣʠʥʽ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʘʥʘʣʦʛʽʯʥʽ ʢʨʽʦʧʨʦʪʝʢʪʦʨʠ ʙʫʣʠ ʟʘʧʘʪʝʥʪʦʚʘʥʽ ʤʘʡʞʝ 

ʚ ʫʩʽʭ ʢʨʘʾʥʘʭ, ʯʠʾ ʧʘʪʝʥʪʥʽ ʜʦʢʫʤʝʥʪʠ ʤʠ ʨʦʟʛʣʷʜʘʣʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʠ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ ʫ ʩʘʜʽʚʥʠʮʪʚʽ. 

ʇʘʪʝʥʪʠ ʥʘ ʛʽʜʨʦʬʦʙʥʽ ʧʦʢʨʠʪʪʷ ʩʢʣʘʜʘʶʪʴ ʤʘʡʞʝ ʧʦʣʦʚʠʥʫ ʩʝʨʝʜ ʧʘʪʝʥʪʽʚ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʟʘʤʦʨʦʟʢʽʚ, ʚʠʜʘʥʠʭ ʫ ʉʐɸ. ɺ ʗʧʦʥʽʾ ʙʽʣʴʰʝ 

ʧʦʣʦʚʠʥʠ ʦʭʦʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʚʠʜʘʥʦ ʥʘ ʟʘʩʦʙʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ ʪʘ 

ʟʘʩʦʙʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʟʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷ ʥʘ ʨʦʩʣʠʥʘʭ. ʋ ʅʽʤʝʯʯʠʥʽ ʚʠʜʘʥʦ ʦʜʥʘʢʦʚʫ 

ʢʽʣʴʢʽʩʪʴ ʦʭʦʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʟʘʩʦʙʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʽ ʥʘ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʾʭ ʟʘʭʠʩʪʫ, ʚ ʪ.ʯ. ʥʘ ʧʣʽʚʢʦʚʽ ʫʢʨʠʪʪʷ ʟ ʥʘʤʦʨʦʞʝʥʠʤ ʣʴʦʜʦʤ. 

ʇʽʩʣʷ ʛʨʫʧʫʚʘʥʥʷ ʟʘʧʘʪʝʥʪʦʚʘʥʠʭ ʨʦʟʨʦʙʦʢ ʟʘ ʾʭ ʦʟʥʘʢʘʤʠ, ʚʠʜʽʣʠʣʠʩʴ ʪʘʢʽ ʥʘʧʨʷʤʠ:  

- ʫʪʨʠʤʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʥʘʩʘʜʞʝʥʥʷʭ, ʧʨʠ ʷʢʽʡ ʥʝ ʧʦʰʢʦʜʞʫʶʪʴʩʷ 

ʦʨʛʘʥʠ ʨʦʩʣʠʥ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʢʨʠʪʪʽʚ ʜʣʷ ʨʦʩʣʠʥ, ʧʦʢʨʠʪʪʷ ʾʭ 

ʟʘʭʠʩʥʦʶ ʧʽʥʦʶ ʯʠ ʛʽʜʨʦʬʦʙʥʦʶ ʧʣʽʚʢʦʶ (ʟʘʩʦʙʠ), ʟʘʜʠʤʣʝʥʥʷ, ʜʦʱʫʚʘʥʥʷ (ʧʨʠʩʪʨʦʾ) ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʦʛʦ ʪʫʤʘʥʫ (ʧʨʠʩʪʨʦʾ ʪʘ ʟʘʩʦʙʠ); 

- ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʠʩʪʨʦʾʚ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʪʝʧʣʝ ʧʦʚʽʪʨʷ; ʟʘʧʘʪʝʥʪʦʚʘʥʽ ʪʘʢʦʞ ʽʥʰʽ ʩʧʦʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʭʽʤʽʯʥʽ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴ ʪʝʧʣʦ ʧʨʠ ʟʘʤʦʨʦʟʢʘʭ; 

- ʧʦʢʨʘʱʝʥʥʷ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʠʰʝ ʟʘʩʦʙʽʚ, ʪʘʢʠʭ ʷʢ 

ʽʥʛʽʙʽʪʦʨʠ ʪʘ ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ, ʢʨʽʦʧʨʦʪʝʢʪʦʨʠ, ʽʥʛʽʙʽʪʦʨʠ ʣʴʦʜʦʫʪʚʦʨʝʥʥʷ ʚ ʨʦʩʣʠʥʽ (ʚ ʪ.ʯ. 

ʙʘʢʪʝʨʽʘʣʴʥʽ) ʪʦʱʦ.  
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ʤ.ʥ.ʩ. 

ɯʥʩʪʠʪʫʪ ʩʘʜʽʚʥʠʮʪʚʘ ʅɸɸʅ 

 

ʉʊɯʁʂɯʉʊʔ ɯʅʊʈʆɼʋʂʆɺɸʅʀʍ ʉʆʈʊɯɺ ʗɹʃʋʅɯ (MALUS  DOMESTICA  BORKH .) 

ɼʆ ʇʆʇɽʃʀʎɯ ɺ ʋʄʆɺɸʍ ʃɯʉʆʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 

ʋ ʧʝʨʽʦʜ 2005 - 2007 ʪʘ 2011 ʨʦʢʽʚ ʦʮʽʥʢʫ ʩʪʽʡʢʦʩʪʽ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʩʦʨʪʽʚ ʷʙʣʫʥʽ ʜʦ 

ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ ʧʨʦʚʦʜʠʣʠ ʧʦʣʴʦʚʠʤ ʤʝʪʦʜʦʤ. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ  ̒ 14 ʩʦʨʪʽʚ 

ʟʘʨʫʙʽʞʥʦʾ ʪʘ ʦʜʠʥ ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ (ʢʦʥʪʨʦʣʴ) ï ɸʩʢʦʣʴʜʘ. ʆʜʥʦʨʽʯʥʽ ʜʝʨʝʚʘ ʥʘ ʧʽʜʱʝʧʽ 

54-118 ʚʠʩʘʜʞʝʥʦ ʚ ʩʘʜ ʧʝʨʚʠʥʥʦʛʦ ʩʦʨʪʦʚʠʚʯʝʥʥʷ ɯʥʩʪʠʪʫʪʫ ʩʘʜʽʚʥʠʮʪʚʘ ʅɸɸʅ ʋʢʨʘʾʥʠ 

ʚʝʩʥʦʶ 2001 ʨʦʢʫ ʟʘ ʩʭʝʤʦʶ 5 ʭ 3 ʤ, ʬʦʨʤʘ ʢʨʦʥʠ ï ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʡ ʢʫʱ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʬʦʥʽ ʟʘʭʦʜʽʚ ʽʟ ʟʘʭʠʩʪʫ ʚʽʜ ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ, ʧʨʠʡʥʷʪʠʭ ʫ ɼʇ ɼɻ 

Ăʅʦʚʦʩʽʣʢʠò, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 5-7 ʨʘʟʦʚʝ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ. 

ʆʮʽʥʢʫ ʩʪʽʡʢʦʩʪʽ ʜʦ ʰʢʽʜʥʠʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ 9-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʄʝʪʦʜʠʢʠ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ, ʛʦʨʽʭʦʧʣʽʜʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʚʠʥʦʛʨʘʜʫè. 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʰʢʽʜʥʠʢʽʚ - ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʙʽʦʪʠʯʥʠʡ ʬʘʢʪʦʨʽʚ ʫ ʩʦʨʪʦʚʠʚʯʝʥʥʽ 

ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ. ɿʘ ʜʘʥʠʤʠ ʃ.ʅ. ɺʝʨʝʱʘʛʽʥʘ, S.A. Tarr ʪʘ J. Cimanowski, ʜʝʨʝʚʘ ʷʙʣʫʥʽ 

ʟʥʘʯʥʦ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʧʦʧʝʣʠʮʝʶ ʚʠʜʽʚ Apis pomi Deg ʪʘ Dysaphis devecta Walk. ʅʘʰ̔ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ 2005 ï 2007 ʨʦʢʘʭ ʜʦʩʣʽʜʞʫʚʘʥʽ ʩʦʨʪʠ ʷʙʣʫʥʽ ʚʠʷʚʠʣʠ ʩʪʽʡʢʽʩʪʴ 

ʜʦ ʟʝʣʝʥʦʾ ʧʦʧʝʣʠʮʽ Aphispoti Deg. (ʪʘʙʣ. 1). ʋ 2011 ʨʦʮʽ ʥʘ ʬʦʥʽ ʟʘʭʦʜʽʚ ʽʟ ʟʘʭʠʩʪʫ ʚʽʜ ʭʚʦʨʦʙ 

ʪʘ ʰʢʽʜʥʠʢʽʚ, ʧʨʠʡʥʷʪʠʭ ʫ ʚʠʱʝ ʟʛʘʜʘʥʦʛʦ ɼʇ ɼɻ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʫ ʩʪʽʡʢʦʩʪʽ 

ʩʦʨʪʽʚ ʜʦ ʧʦʧʝʣʠʮʽ. ʅʘʡʙʽʣʴʰ ʧʦʰʢʦʜʞʝʥʥʷ ʧʘʛʦʥʽʚ ʽ ʣʠʩʪʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʜʝʨʝʚ ɸʨʣʻʪʘ 

(6,0), ɸʣʚʠ (6,0) ʪʘ ʃʦʜʝʣʘ (6 ʙʘʣʘ), ʩʝʨʝʜʥʻ ï ʌʽʻʩʪʠ (4,0) ʽ ʇʽʣʦʪʘ (5 ʙʘʣ). ʆʪʞʝ, 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʫ ʩʪʫʧʝʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʧʝʣʠʮʝʶ ʜʝʨʝʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʩʦʨʪʽʚ ʫ ʧʝʨʽʦʜ 2005-2007 ʨʨ. ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2011 ʨʦʢʦʤ. 

 

ʊʘʙʣʠʮʷ 1 ï ʉʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʧʝʣʠʮʝʶ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʩʦʨʪʽʚ ʷʙʣʫʥʽ  

(ɯʉ ʅɸɸʅ, 2005-2007, 2011 ʨʨ.) 
 

ʉʦʨʪ 
ʉʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ, ʙʘʣ 

2005 2006 2011 
ʥʘʩʘʜʞʝʥʥʷ 2001 ʨʦʢʫ ʩʘʜʽʥʥʷ 

ɸʩʢʦʣʴʜʘ (ʢ) 1,0 1,0 1,0 
ɸʨʣʻʪ 1,0 2,0 6,0 
ɸʣʚʘ 1,0 1,0 6,0 
ɺʽʣʴʤʫʪʘ 1,0 2,0 2,0 
ɻʨʘʬ ɽʟʟʦ 1,0 1,0 3,0 
ɻʦʣʜʝʥ ɼʝʣʽʰʝʩ ʈʝʡʜʝʨʩ 1,0 1,0 3,0 
ɼʞʦʥʘʛʦʣʜ 1,0 1,0 2,0 
ɼʞʦʥʘʛʦʨʝʜ 1,0 1,0 2,0 
ɼʝʢʦʩʪʘ 1,0 2,0 1,0 
ɽʣʽʟʝ 1,0 1,0 1,0 
ʃʦʜʝʣ 1,0 1,0 6,0 
ʃʽʛʦʣ 1,0 1,0 2,0 
ʇʽʥʦʚʘ 1,0 1,0 1,0 
ʇʽʣʦʪ 1,0 2,0 5,0 
ʌʽʻʩʪʘ 1,0 1,0 4,0 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʦʧʝʣʠʮʽ (Aphispoti Deg.) ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ 

ʋʢʨʘʾʥʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʜʝʨʝʚ ʩʦʨʪʽʚ ʷʙʣʫʥʽ ɸʩʢʦʣʴʜʠ (ʢ), ɺʽʣʴʤʫʪʠ, ɼʞʦʥʘʛʦʣʜʘ, 

ɼʞʦʥʘʛʦʨʝʜʘ, ɼʝʢʦʩʪʠ, ɽʣʽʟʝ, ʃʽʛʦʣʘ ʪʘ ʇʽʥʦʚʠ. 
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ʋɼʂ 631.811.98 

ʄʫʭʠʥʘ ʄ.ʊ. 

ʘʩʧʠʨʘʥʪ 

     ɻʅʋ ɺʅʀʀ ʘʛʨʦʭʠʤʠʠ ʠʤ. ɼ.ʅ.ʇʨʷʥʠʰʥʠʢʦʚʘ 

 

ɺʃʀʗʅʀɽ ʈɽɻʋʃʗʊʆʈʆɺ ʈʆʉʊɸ ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʈɸʉʊɽʅʀʁ ʉʆʀ 

 

ʇʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʢʘ ʙʝʣʢʘ ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. ɺ ʝʝ 

ʨʝʰʝʥʠʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ, ʦʩʦʙʝʥʥʦ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʠ, ʩʝʤʝʥʘ ʢʦʪʦʨʦʡ ʙʦʛʘʪʳ ʤʘʩʣʦʤ (ʜʦ 22%) ʠ ʙʝʣʢʦʤ (ʜʦ 45 

%). ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʠ, ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʩʝʤʝʥʘʭ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʚʥʝʜʨʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ. 

ʅʦʚʳʝ ʩʦʨʪʘ ʩʦʠ, ʠʩʩʣʝʜʫʝʤʳʝ ʚ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʧʦʚʳʰʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ, ʪʨʝʙʫʶʪ ʨʘʟʨʘʙʦʪʢʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʩʤʷʛʯʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʧʨʠʝʤʦʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥ ʥʘ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʤ ʠ ʬʫʥʛʠʧʨʦʪʝʢʪʦʨʥʦʤ ʩʚʦʡʩʪʚʘʭ, ʩʪʠʤʫʣʷʮʠʠ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʥʘ ʫʩʢʦʨʝʥʠʠ ʧʨʦʮʝʩʩʘ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʘʢʪʠʚʘʮʠʠ ʩʠʥʪʝʟʘ ʙʝʣʢʦʚ ʠ ʫʛʣʝʚʦʜʦʚ.  ʆʧʨʝʜʝʣʝʥʠʝ 

ʩʨʦʢʦʚ ʧʨʠʤʝʥʝʥʠʷ ʠ ʧʨʘʚʠʣʴʥʦ ʚʙrʨʘʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ  ʨʝʛʫʣʷʪʦʨʘʤʠ 

ʨʦʩʪʘ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʘ ʚ ʠʪʦʛʝ ï ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʩʦʠ. 

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ɿʝʨʝʙʨʘ 

ɸʛʨʦ (ʜ.ʚ. - ʧʦʣʠʛʝʢʩʘʤʝʪʠʣʝʥʙʠʛʫʘʥʠʜ ʛʠʜʨʦʭʣʦʨʠʜ) ʠ ɸʚʠʙʠʬ (ʜ.ʚ. - ʧʦʣʠ-N,N-ʜʠʤʝʪʠʣ-3-4-

ʜʠʤʝʪʠʣʝʥʧʠʨʨʦʣʠʜʠʥʠʡ ʭʣʦʨʠʜ) ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʠ ʬʫʥʛʠʧʨʦʪʝʢʪʦʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʨʘʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʂʫʙʘʥʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 2013 ʛʦʜʫ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʩʦʷ ʩʦʨʪʘ ɺʠʣʘʥʘ. ʉʭʝʤʘ ʦʧʳʪʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʚʘʨʠʘʥʪʘʤʠ: ʂʦʥʪʨʦʣʴ ï N0P0, ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ; ʂʦʥʪʨʦʣʴ ï ʬʦʥ, ʙʝʟ ʦʙʨʘʙʦʪʢʠ; ʌʦʥ, ɸʚʠʙʠʬ ï (0,15 ʣ/ʪ+0,15 ʣ/ʛʘ); ʌʦʥ, ɸʚʠʙʠʬ ï 

(0,30 ʣ/ʪ+0,30 ʣ/ʛʘ); ʌʦʥ, ɸʚʠʙʠʬ ï    (0,45 ʣ/ʪ+0,45 ʣ/ʛʘ); ʌʦʥ, ɿʝʨʝʙʨʘ ɸʛʨʦ ï (25 ʤʣ/ʪ + 40 ʤʣ/ʛʘ), 

ʌʦʥ; ɿʝʨʝʙʨʘ ɸʛʨʦ ï               (50 ʤʣ/ʪ+80 ʤʣ/ʛʘ); ʌʦʥ, ɿʝʨʝʙʨʘ ɸʛʨʦ ï (75 ʤʣ/ʪ+120 ʤʣ/ʛʘ). ʇʝʨʝʜ 

ʧʦʩʝʚʦʤ ʩʝʤʝʥʘ ʩʦʠ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ ʦʙʨʘʙʘʪʳʚʘʣʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ. ɼʚʫʢʨʘʪʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʨʘʩʪʝʥʠʡ ʩʦʠ ʧʦ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠ  ʚ ʬʘʟʝ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ ʠ ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʚʳʷʚʣʝʥʳ ʠʭ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ, ʨʦʩʪʦʚʳʝ 

ʠ ʬʦʨʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʠ. ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʥɹʳʭ 

ʫʜʦʙʨʝʥʠʡ (N30P40 ï ʬʦʥ) ʜʦ ʧʦʩʝʚʘ ʩʦʠ, ʪʘʢ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ 

(ɸʚʠʙʠʬ ʠ ɿʝʨʝʙʨʘ ɸʛʨʦ), ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʚrʘʣʦʩʴ ʥʘ ʧʦʣʫʯʝʥʠʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ (N0P0, ʙʝʟ ʦʙʨʘʙʦʪʢʠ), ʫʨʦʞʘʡʥʦʩʪʠ. ʇʨʠʯʝʤ, ʧʨʠ ʚʥʝʩʝʥʠʠ N30P40 (ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ) ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 9,9 %, ʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (N30P40) ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 9,5-14,9 %. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʜʦʟʳ ʧʨʝʧʘʨʘʪʦʚ ʚʦʟʨʘʩʪʘʣʘ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʠʙʘʚʢʘ (14,9 % ʠ 13,2 %) ʧʦʣʫʯʝʥʘ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ʠ ʜʚʫʭʢʨʘʪʥʳʤ 

ʦʧʨʳʩʢʠʚʘʥʠʝʤ ʨʘʩʪʝʥʠʡ ʧʨʝʧʘʨʘʪʦʤ ɿʝʨʝʙʨʘ ɸʛʨʦ ʚ ʜʦʟʘʭ (75 ʤʣ/ʪ +120 ʤʣ/ʛʘ) ʠ ɸʚʠʙʠʬ (0, 45 

ʣ/ʪ+0, 45 ʣ/ʛʘ).  
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ʐʝʤʝʪ ʉ.ɸ. 

ʤ.ʥ.ʩ. 

ʌʝʜʝʥʢʦ ɺ.ʉ. 

ʢ.ʭ.ʥ., ʧʨʦʚ.ʥ.ʩ. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʆ. ɻʦʥʯʘʨʘ 

 

ʉʂʈʀʅɯʅɻ ʉɽʃɽʂʎɯʁʅʀʍ ʌʆʈʄ ʂʋʂʋʈʋɼɿʀ  

ɿɸ ɺʄɯʉʊʆʄ ʂɸʈʆʊʀʅʆɰɼɯɺ ʋ ɿɽʈʅɯ 

 

ʆʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʛʦ ʨʦʩʣʠʥʥʠʮʪʚʘ ʚʚʘʞʘʶʪʴ ʙʽʦʬʦʨʪʠʬʽʢʘʮʽʶ ï 

ʧʦʢʨʘʱʝʥʥʷ ʧʦʞʠʚʥʠʭ ʷʢʦʩʪʝʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʉʝʨʝʜ ʥʘʧʨʷʤʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʨʦʟʛʣʷʜʘʶʪʴ ʩʝʣʝʢʮʽʡʥʽ ʧʨʠʡʦʤʠ ʧʽʜʚʠʱʝʥʥʷ ʤʽʢʨʦʥʫʪʨʽʻʥʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʢʘʨʦʪʠʥʦʾʜʽʚ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʚʽʪʘʤʽʥʫ ɸ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʮʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʝʨʝʜ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘʡʚʠʱʠʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʽ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʥʘʢʦʧʠʯʝʥʥʷ ʢʘʨʦʪʠʥʦʾʜʥʠʭ ʧʽʛʤʝʥʪʽʚ 

ʚʠʨʽʟʥʷʻʪʴʩʷ ʢʫʢʫʨʫʜʟʘ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝʦʙʭʽʜʥʘ 

ʨʦʟʨʦʙʢʘ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʽʚ ʩʢʨʠʥʽʥʛʫ ʚʠʩʦʢʦʢʘʨʦʪʠʥʦʾʜʥʠʭ ʬʦʨʤ ʢʫʢʫʨʫʜʟʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʤʽʥʠ ʥʘʢʦʧʠʯʝʥʥʷ ʢʘʨʦʪʠʥʦʾʜʽʚ ʫ ʟʝʨʥʽʚʢʘʭ 

ʧʦʩʣʽʜʦʚʥʠʭ ʛʝʥʝʨʘʮʽʡ ʩʘʤʦʟʘʧʠʣʝʥʠʭ ʨʦʜʠʥ ʩʠʥʪʝʪʠʢʽʚ ʢʫʢʫʨʫʜʟʠ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʘʩʽʥʥʷ ʩʘʤʦʟʘʧʠʣʝʥʠʭ ʨʦʜʠʥ S2, S3, S4 (n=48), ʦʪʨʠʤʘʥʠʭ ʽʟ 

ʜʚʦʭ ʚʠʩʦʢʦʣʽʟʠʥʦʚʠʭ ʩʠʥʪʝʪʠʢʽʚ ʜʨʫʛʦʛʦ ʮʠʢʣʫ ʚʽʜʙʦʨʫ. ɺʤʽʩʪ ʢʘʨʦʪʠʥʦʾʜʽʚ ʫ ʨʦʟʤʝʣʝʥʠʭ 

ʟʝʨʥʽʚʢʘʭ ʚʠʟʥʘʯʘʣʠ ʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. ɺʨʘʭʦʚʫʶʯʠ ʢʦʨʝʣʷʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʚʤʽʩʪʦʤ 

ʢʘʨʦʪʠʥʦʾʜʽʚ, ʚʠʟʥʘʯʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʜʠʬʫʟʥʦʛʦ ʚʽʜʙʠʪʪʷ ʜʣʷ ʨʽʟʥʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʯʘʩʪʠʥ 

ʥʘʩʽʥʥʷ: ʘʣʝʡʨʦʥʦʚʦʛʦ ʰʘʨʫ ʩʫʮʽʣʴʥʠʭ ʟʝʨʥʽʚʦʢ (ɸʟʝʨʥ), ʝʥʜʦʩʧʝʨʤʫ (ʧʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʨʽʟʫ 

ʰʣʷʭʦʤ ʚʠʜʘʣʝʥʥʷ ʘʣʝʡʨʦʥʦʚʦʛʦ ʰʘʨʫ) (ɸʟʨ). ɿʚôʷʟʦʢ ʤʽʞ ʟʤʽʥʘʤʠ ʧʽʛʤʝʥʪʘʮʽʾ ʮʠʭ ʯʘʩʪʠʥ 

ʥʘʩʽʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ɸʟʝʨʥ/ɸʟʨ. ʊʝʥʜʝʥʮʽʾ ʟʤʽʥ ʚ ʛʝʥʝʨʘʮʽʷʭ ʩʘʤʦʟʘʧʠʣʝʥʥʷ 

ʘʥʘʣʽʟʫʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʤʧʽʨʠʯʥʠʭ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʥʠʢʽʚ. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʫ ʦʙʯʠʩʣʶʚʘʣʠ ʪʘʢʽ ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ: ʩʝʨʝʜʥʻ 

ʚʠʙʽʨʢʠ, ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ, ʧʦʭʠʙʢʫ ʩʝʨʝʜʥʴʦʛʦ, ʤʝʜʽʘʥʫ, 

ʤʦʜʫ, ʢʦʝʬʽʮʽʻʥʪʠ ʘʩʠʤʝʪʨʽʾ ʪʘ ʝʢʩʮʝʩʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʧʦʜʽʣ ʩʠʥʪʝʪʠʢʽʚ S2, S3, S4 ʟʘ ʚʤʽʩʪʦʤ ʢʘʨʦʪʠʥʦʾʜʽʚ ʤʘʚ 

ʧʦʣʽʤʦʜʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʦʟʥʘʢʦʶ 

ʚʤʽʩʪʫ ʢʘʨʦʪʠʥʦʾʜʽʚ. ʇʦʣʽʧʰʝʥʥʷ ʨʦʜʠʥ S3 ʽ S4 ʟʘ ʦʟʥʘʢʦʶ ʜʦʙʦʨʫ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ 

ʟʤʽʱʝʥʥʷʤ ʤʘʢʩʠʤʫʤʫ ʢʨʠʚʦʾ ʫ ʙʽʢ ʟʨʦʩʪʘʥʥʷ ʚʠʩʦʢʦʢʘʨʦʪʠʥʦʾʜʥʠʭ ʬʦʨʤ, ʱʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʝʣʝʢʮʽʡʥʠʤ ʜʠʬʝʨʝʥʮʽʘʣʦʤ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʦʙʦʨʫ. ʇʦʟʠʪʠʚʥʠʡ 

ʭʘʨʘʢʪʝʨ ʘʩʠʤʝʪʨʽʾ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʫ ʧʽʜʪʚʝʨʜʠʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʽʜʙʦʨʫ 

(ʦʜʠʥʠʮʷ ʩʢʨʠʥʽʥʛʫ ï ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʟʝʨʥʽʚʢʘ). ɹʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ, ʟʤʽʱʝʥʥʷ 

ʤʘʢʩʠʤʫʤʽʚ ʫ ʙʽʢ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʝʣʝʢʮʽʡʥʠʭ ʬʦʨʤ ʽʟ ʚʠʱʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ɸʟʝʨʥ ʜʣʷ 

ʨʦʜʠʥ S3, S4 ʧʦʨʽʚʥʷʥʦ ʟ S2 ʩʚʽʜʯʠʣʠ ʧʨʦ ʧʦʣʽʧʰʝʥʥʷ ʮʠʭ ʚʘʨʽʘʮʽʡʥʠʭ ʨʷʜʽʚ ʟʘ ʦʟʥʘʢʦʶ 

ʜʦʙʦʨʫ. ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʧʽʜʪʚʝʨʜʞʝʥʘ ʪʘʢʦʞ ʽ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʢʘʨʦʪʠʥʦʾʜʽʚ ʫ 

ʝʥʜʦʩʧʝʨʤʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ɸʟʨ.  

ʇʦʻʜʥʘʥʥʷ ʤʝʪʦʜʫ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʠʢʠ ʟʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʝʨʥʽʚʦʢ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʫ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʷʻ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʥʘʢʦʧʠʯʝʥʥʷ ʢʘʨʦʪʠʥʦʾʜʽʚ ʚ ʟʝʨʥʽ ʢʫʢʫʨʫʜʟʠ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʰʠʨʶʶʪʴ ʘʨʩʝʥʘʣ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʢʘʨʦʪʠʥʦʾʜʥʠʭ ʧʽʛʤʝʥʪʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʢʫʢʫʨʫʜʟʠ  ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʧʦʞʠʚʥʦʶ ʮʽʥʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʤʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠ ʨʦʟʨʦʙʮʽ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʨʠʩʥʠʭ ʦʟʥʘʢ ʨʦʩʣʠʥ ʽʟ ʧʦʣʽʧʰʝʥʠʤ ʩʢʣʘʜʦʤ ʬʽʪʦʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ. 
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ʢ.ʩ.-ʭ.ʥ.
 

ʈɻʇ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʙʠʦʪʝʭʥʦʣʦʛʠʠè 

ʐʪʝʬʘʥ ɻ.ʀ.
  

ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʠ 
2
ʊʆʆ çʅʇʎ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʂʆʃʃɽʂʎʀʀ ʆɹʈɸɿʎʆɺ ʊʈʀʊʀʂɸʃɽ ʀɿ ʈɸɿʃʀʏʅʓʍ 

ʕʂʆʃʆɻʆ-ɻɽʆɻʈɸʌʀʏɽʉʂʀʍ ɿʆʅ 

 
ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘ ʩʯʝʪ ʥʦʚʳʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ, 
ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ. ʄʦʱʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʤʦʞʝʪ ʩʪʘʪʴ ʪʨʠʪʠʢʘʣʝ, 
ʢʦʪʦʨʘʷ  ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ   ʢʘʢ   ʜʣʷ   ʧʨʷʤʦʛʦ   ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 
ʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʮʝʥʥʳʭ ʛʝʥʦʚ ʜʣʷ ʩʝʣʝʢʮʠʠ 
ʧʰʝʥʠʮʳ.   

ʅʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʦʨʪʦʚ ʠ 
ʩʝʣʝʢʮʠʦʥʥʳʭ ʬʦʨʤ ʪʨʠʪʠʢʘʣʝ ʩʚʷʟʘʥʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 
ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʝʣʝʢʮʠʠ ʥʘ ʩʦʟʜʘʥʠʝ ʩʦʨʪʘ ʪʨʠʪʠʢʘʣʝ ʫʭʦʜʠʪ ʚ 
ʩʨʝʜʥʝʤ 10ï12 ʣʝʪ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʚʨʝʤʝʥʠ (5ï6 ʣʝʪ) ʪʨʘʪʠʪʩʷ ʥʘ ʩʦʟʜʘʥʠʝ 
ʛʦʤʦʟʠʛʦʪʥʳʭ ʣʠʥʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ  ʢʣʝʪʦʯʥʳʝ  ʙʠʦʪʝʭʥʦʣʦʛʠʠ  ʧʦʟʚʦʣʷʶʪ  ʩʦʢʨʘʪʠʪʴ  ʵʪʦʪ  
ʩʨʦʢ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ 1 ʛʦʜʘ. ʂʣʝʪʦʯʥʳʝ  ʙʠʦʪʝʭʥʦʣʦʛʠʠ  (ʩʝʣʝʢʮʠʷ in vitro, ʵʤʙʨʠʦʢʫʣʴʪʫʨʘ,  
ʛʘʧʣʦʠʜʠʷ  ʚ  ʢʫʣʴʪʫʨʝ  ʧʳʣʴʥʠʢʦʚ, ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʝ  ʨʘʟʤʥʦʞʝʥʠʝ) ʰʠʨʦʢʦ  ʠʩʧʦʣʴʟʫʶʪʩʷ  
ʧʨʠ  ʩʦʟʜʘʥʠʠ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ 
ʩʜʝʣʘʪʴ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʥʘʧʨʘʚʣʝʥʥʳʤ, ʫʩʢʦʨʷʪʴ ʩʨʦʢʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʬʦʨʤ ʩ 
ʞʝʣʘʪʝʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʘʜʘʧʜʠʨʦʚʘʥʥʳʤʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʨʪʘ ʷʨʦʚʦʛʦ ʠ ʦʟʠʤʦʛʦ 
ʪʨʠʪʠʢʘʣʝ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʣʣʝʢʮʠʠ ʧʨʦʚʦʜʠʣʠ ʚʠʟʫʘʣʴʥʫʶ ʦʮʝʥʢʫ ʩʝʤʷʥ ʪʨʠʪʠʢʘʣʝ, 
ʫʯʠʪʳʚʘʣʠ ʠʭ ʮʚʝʪ, ʬʦʨʤʫ, ʤʘʩʩʫ 1000 ʩʝʤʷʥ. ʀʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʠʭ 
ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩ ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʥʦʩʪʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʮʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʪʨʠʪʠʢʘʣʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʚ 
ʜʦʩʪʫʧʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ. ʇʦʠʩʢ ʦʙʨʘʟʮʦʚ  ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʣʣʝʢʮʠʠ ʧʨʦʚʦʜʠʣʩʷ ʧʦ 
ʙʘʟʘʤ http://www.dianet.de/genres/vir, Triticum GRIP, http://www.vir.nw.ru/data/dbf.htm, 
http://www.wheatpedigree.net/, http://www.gossort.com/reecont.html.  

ʉʬʦʨʤʠʨʦʚʘʥʘ ʢʦʣʣʝʢʮʠʷ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʪʨʠʪʠʢʘʣʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʢʘʯʝʩʪʚʝ 
ʠʩʭʦʜʥʳʭ ʬʦʨʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʣʝʢʮʠʠ in vitro. ɺ ʢʦʣʣʝʢʮʠʶ ʚʦʰʣʠ 35 ʦʙʨʘʟʮʦʚ 
ʪʨʠʪʠʢʘʣʝ, ʠʟ ʥʠʭ  5 ʢʘʟʘʭʩʪʘʥʩʢʠʭ, 14 ʨʦʩʩʠʡʩʢʠʭ, 8 ʙʝʣʦʨʫʩʩʢʠʭ ʠ 8 ʦʙʨʘʟʮʦʚ 
ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʉʀʄʄʀʊ. 

ʆʙʨʘʟʮʳ ʢʦʣʣʝʢʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ, ʢʘʢ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʢ 
ʧʦʣʝʛʘʥʠʶ ʩʦʨʪʘ ʟʝʨʥʦʬʫʨʘʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳ ʢ ʩʝʧʪʦʨʠʦʟʫ ʠ 
ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʨʞʘʚʯʠʥʥʳʤ ʙʦʣʝʟʥʷʤ, ʪʘʢʞʝ ʦʪʣʠʯʘʶʪʩʷ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ ʠ 
ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ʇʨʦʚʝʜʝʥʘ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘ 
ʧʨʠʟʥʘʢʦʚʳʝ ʢʦʣʣʝʢʮʠʠ, ʯʪʦʙʳ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʷ ʪʝʭʥʦʣʦʛʠʶ in vitro, ʫʣʫʯʰʠʪʴ 
ʩʫʱʝʩʪʚʫʶʱʠʝ ʛʝʥʦʪʠʧʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 11 ʧʨʠʟʥʘʢʦʚʳʭ 
ʢʦʣʣʝʢʮʠʡ, ʧʨʠ ʵʪʦʤ ʥʠ ʦʜʠʥ ʠʟ ʠʤʝʶʱʠʭʩʷ ʦʙʨʘʟʮʦʚ ʥʝ ʦʙʣʘʜʘʣ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 
ʧʦʚʳʰʝʥʥʦʤʫ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʝʢʮʠʠ in vitro ʙʫʜʝʪ 
ʩʢʨʠʥʠʥʛ ʩʦʣʝʫʩʪʦʡʯʠʚʳʭ ʦʙʨʘʟʮʦʚ ʪʨʠʪʠʢʘʣʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʶʱʠʡʩʷ ʚ ʢʦʣʣʝʢʮʠʠ 
ʛʝʥʦʬʦʥʜ ʪʨʠʪʠʢʘʣʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 
ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʩʧʝʰʥʦ ʧʨʦʚʦʜʠʪʴ ʩʝʣʝʢʮʠʶ in vitro ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ. 
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ʊʘʛʠʤʘʥʦʚʘ ɼ.ʉ. 

ʤʘʛʠʩʪʨʘʥʪ 

ʈɻʇ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʙʠʦʪʝʭʥʦʣʦʛʠʠè
  

 ʐʪʝʬʘʥ ɻ.ʀ.  

ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʠ 

ʊʆʆ çʅʇʎ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

 

ʉɽʃɽʂʎʀʆʅʅɸʗ ʆʎɽʅʂɸ ʃʀʅʀʁ ʈɽɻɽʅɽʈɸʅʊʆɺ ʗʈʆɺʆʁ ʄʗɻʂʆʁ 

ʇʐɽʅʀʎʓ ɺ  ʋʉʃʆɺʀʗʍ ʉʊɽʇʅʆʁ ɿʆʅʓ ʉɽɺɽʈʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ 

 

ʗʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ, ʪʦʣʴʢʦ ʚ 

ʩʝʚʝʨʥʦʤ ʨʝʛʠʦʥʝ ʧʣʦʱʘʜʠ, ʟʘʥʷʪʳʝ ʧʦʜ ʧʰʝʥʠʮʝʡ, ʩʦʩʪʘʚʣʷʶʪ 86% ʚʩʝʭ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʠ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 11 ʤʣʥ.ʛʘ. ʈʘʟʚʠʪʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʪʨʘʞʝʥʥʳʭ ʚ  ʂʦʥʮʝʧʮʠʠ ʥʘʫʯʥʦʡ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʈʘʙʦʪʘ ʧʦ ʢʣʝʪʦʯʥʦʡ ʩʝʣʝʢʮʠʠ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʚ ʅʎɹ ʈʂ ʙʳʣʘ ʥʘʯʘʪʘ ʚ     

1986 ʛ. ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʪʝʭʥʦʣʦʛʦʚ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʫʣʫʯʰʝʥʥʳʭ 

ʛʝʥʦʪʠʧʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʢʦʤʧʣʝʢʩʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠʣʠ ʘʙʠʦʪʠʯʝʩʢʠʤ 

ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠ ʧʦʚʳʰʝʥʠʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ. 

ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʣʝʢʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʣʠʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ R6-10, ʩʦʟʜʘʥʥʳʭ 

ʤʝʪʦʜʘʤʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ɺʩʝʛʦ ʠʩʧʳʪʳʚʘʣʦʩʴ 46 ʣʠʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʚ ʧʠʪʦʤʥʠʢʘʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ.  

ɾʝʩʪʢʠʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 2013 ʛʦʜʘ, ʧʦʟʚʦʣʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ, ʟʘʩʫʭʝ, ʠ ʧʦʣʝʛʘʥʠʶ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʡ ʙʳʣʠ ʚr ʜʝʣʝʥʳ 

ʣʠʥʠʠ ʨʝʛʝʥʝʨʘʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʵʪʠʤ ʩʪʨʝʩʩʘʤ. 

 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʚ ʧʠʪʦʤʥʠʢʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʣʠʥʠʠ ʧʨʝʚʳʰʘʣʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʨʝʜʥʝʩʧʝʣʳʡ ʩʦʨʪ-ʩʪʘʥʜʘʨʪ ɸʢʤʦʣʘ 2, 

ʪʘʢʞʝ ʚʳʜʝʣʠʣʠʩʴ ʣʠʥʠʠ 118/94-1 ʩ 10 % ɸ.ʘ. ˉ1-18-2-4, 279/94-1 ʩ 2% ʤʘʥʥʠʪʘ ˉ 5-3 

ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʶʱʠʝ ʠ ʩʨʝʜʥʝʧʦʟʜʥʠʡ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ʎʝʣʠʥʥʘʷ ʶʙʠʣʝʡʥʘʷ. ʊʘʢʞʝ 

ʚʩʝ ʣʠʥʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʊ.sp/ʇʠʨ.28 ˉ15(10)-1, ʧʨʝʚʳʰʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ 

ʫ ʩʪʘʥʜʘʨʪʥʳʭ ʩʦʨʪʦʚ.  

ɺ ʧʠʪʦʤʥʠʢʘʭ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 2 ʠ 3 ʛʦʜʘ ʪʘʢʞʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʣʠʥʠʠ, 

ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʝʚʳʰʘʶʱʠʝ ʩʪʘʥʜʘʨʪʥʳʝ ʩʦʨʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ  ʘʥʘʣʠʟʘ ʵʣʝʤʝʥʪʦʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʧʠʪʦʤʥʠʢʘʭ ʂʅʀʀʈʉ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʣʠʥʠʡ 

ʨʝʛʝʥʝʨʘʥʪʦʚ ʧʰʝʥʠʮʳ ʚʥʝʩʣʠ ʦʟʝʨʥʝʥʥʦʩʪʴ ʢʦʣʦʩʘ ʠ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʤʘʩʩʘ 

1000 ʟʝʨʝʥ.   

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʜʣʷ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʙʝʣʢʦʚʦʩʪʠ ʟʝʨʥʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʝʛʦ ʩʪʦʠʤʦʩʪʴ. ʇʦ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʝʨʥʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ ʊ.sp/ʇʠʨ.28 ˉ3-3-

61 ʠ ʗʩʘʨ/ɾʠʛ.ʩ 3% ɸ.ʘ ˉ 1-2, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʢʦʪʦʨʳʭ ʙʳʣʦ 15,6% ʠ 15,5% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʣʝʡʢʦʚʠʥʳ ʚʩʝ ʣʠʥʠʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʛʝʥʦʪʠʧʘʤ, ʠʤʝʶʱʠʤ ʭʦʨʦʰʫʶ ʫʧʨʫʛʦʩʪʴ ʢʣʝʡʢʦʚʠʥʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʣʠʥʠʠ 85/03ʩ ʄʉ-

10%-20%B.S̄ 1, ʠʤʝʶʱʝʡ ʢʣʝʡʢʦʚʠʥʫ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʢʨʝʧʢʦʩʪʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʣʠʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ, ʩʦʯʝʪʘʶʱʠʝ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ:  55/03 ʩ 2% ʤʘʥʥʠʪʘ ˉ 3 ʠ 118/94-1 ʩ 3% ɸ.ʘ. ˉ1-1-1-1 (ʚ ʅʇʎ ɿʍ              

ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘ), ʘ ʪʘʢʞʝ 2 ʣʠʥʠʠ ʚ ʂʘʟʘʭʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʩʝʣʝʢʮʠʠ: 48/03 ʩ ʤʩ ˉ 2-3 ʠ 118/95-3 ʩ 0,3% Na Cl ˉ 2-1.  
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ɻʦʥʯʘʨʫʢ ʖ.ɼ.  

ʢ. ʩ.-ʛ. ʥ., ʟʘʚ. ʚʽʜʜʽʣʦʤ  

ɯʥʩʪʠʪʫʪ ʩʘʜʽʚʥʠʮʪʚʘ ʅɸɸʅ 

 

ʈʆʃʔ ʂʃʆʅʆɺʆɰ ʉɽʃɽʂʎɯɰ ʗɹʃʋʅɯ ɺ ɯʅʊɽʅʉʀʌɯʂɸʎɯɰ ʉɸɼɯɺʅʀʎʊɺɸ 

 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʩʘʜʽʚʥʠʮʪʚʘ ʥʘʙʫʚʘʻ ʢʣʦʥʦʚʘ 

ʩʝʣʝʢʮʽʷ. ɻʦʣʦʚʥʠʤ ʾʾ ʥʘʧʨʷʤʢʦʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʷʙʣʫʥʽ, ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʜʦ 

ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʣʽʤʽʪʫʶʯʠ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʜʦʩʷʛʥʝʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ 

ʩʤʘʢʦʚʠʭ ʷʢʦʩʪʝʡ ʧʣʦʜʽʚ, ʧʦʢʨʘʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʷʙʣʫʢ. ʆʬʽʮʽʡʥʦ ʚ ʋʢʨʘʾʥʽ ʟ 

2008 ʨʦʢʫ ʂʨʠʤʩʴʢʦʶ ʬʨʫʢʪʦʚʦʶ ʢʦʤʧʘʥʽʻʶ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 9 ʢʣʦʥʽʚ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʩʦʨʪʽʚ ʷʙʣʫʥʽ (ɹʨʝʙʝʨʥ, ɻʦʣʜʝʥ ɼʝʣʽʰʝʩ, ɻʘʣʘ, ʌʫʜʞʽ, ʈʝʥʝʪ ʉʠʤʠʨʝʥʢʘ ʪʘ ʽʥ.). 

ʋ 2014 ʨʦʮʽ ʮʝʡ ʩʧʠʩʦʢ ʧʦʧʦʚʥʠʚʩʷ ʱʝ ʧôʷʪʴʤʘ ʢʣʦʥʘʤʠ ʮʠʭ ʩʦʨʪʽʚ. ʇʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʦʪʨʠʤʘʥʠʡ ʚʽʜ ʤʫʪʘʮʽʾ ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ ʧʣʦʜʫ ʪʘ ʩʠʣʦʶ ʨʦʩʪʫ ʜʝʨʝʚ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ, ʤʘʩʦʚʠʡ ʪʘ ʩʘʥʽʪʘʨʥʠʡ ʚʽʜʙʦʨʠ ʜʝʨʝʚ (ʦʢʨʝʤʠʭ ʛʽʣʦʢ, ʧʘʛʦʥʽʚ) ʷʙʣʫʥʽ 

ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʧʨʠ ʧʽʜʪʨʠʤʮʽ ʩʦʨʪʦʚʦʾ ʪʠʧʦʚʦʩʪʽ ʪʘ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ 

ʩʦʨʪʽʚ, ʷʢʽ ʚʠʨʦʱʫʶʪʴʩʷ, ʟʘ ʚʘʞʣʠʚʠʤʠ ʘʛʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʷʚʣʝʥʥʷ ʢʣʦʥʽʚ ʷʙʣʫʥʽ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʽ ʚ ɯʥʩʪʠʪʫʪʽ ʩʘʜʽʚʥʠʮʪʚʘ 

ʅɸɸʅ ʥʘ ʩʦʨʪʘʭ ɸʡʜʘʨʝʜ, ɼʞʦʥʘʛʦʣʜ, ʈʝʥʝʪ ʉʠʤʠʨʝʥʢʘ, ʇʽʥʦʚʘ, ɼʝʣʴʙʘʨʝʩʪʽʚʘʣʴ, ʍʦʥʝʡ 

ʂʨʽʩʧ, ʏʝʤʧʽʦʥ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ï ʄʘʚʢʘ, ɸʩʢʦʣʴʜʘ. ʆʙʩʪʝʞʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʥʘ ʧʨʝʜʤʝʪ ʢʣʦʥʽʚ 

ʪʘ ʾʭ ʚʠʜʽʣʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʟʛʽʜʥʦ çʇʨʦʛʨʘʤʤʳ ʠ ʤʝʪʦʜʠʢʠ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʧʣʦʜʦʚʳʭ, 

ʷʛʦʜʥʳʭ ʠ ʦʨʝʭʦʧʣʦʜʥʳʭ ʢʫʣʴʪʫʨè (1999 ʨ.), ʦʮʽʥʢʘ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʙʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ï ʄʝʪʦʜʠʢʠ ʜʝʨʞʘʚʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ 
ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ (2005 ʨ.). ɸʛʨʦʪʝʭʥʽʯʥʠʡ ʜʦʛʣʷʜ ʟʘ ʥʘʩʘʜʞʝʥʥʷʤʠ ʚʠʢʦʥʫʚʘʚʩʷ ʟʛʽʜʥʦ 

ʟʦʥʘʣʴʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ (1997 ʨ.). ʂʨʦʥʠ ʜʝʨʝʚ ʩʬʦʨʤʦʚʘʥʽ ʟʘ ʪʠʧʦʤ ʚʝʨʝʪʝʥʦʚʠʜʥʦʛʦ ʢʫʱʘ. 

ˆʨʫʥʪ ʜʦʩʣʽʜʥʦʛʦ ʩʘʜʫ ï ʪʝʤʥʦ-ʩʽʨʠʡ ʦʧʽʜʟʦʣʝʥʠʡ, ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ. 

ʇʨʦʪʷʛʦʤ 2011-2013 ʨʨ. ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ ʦʜʠʥ ʢʣʦʥ ɸʡʜʘʨʝʜʫ, ʜʚʘ ï 

ɼʞʦʥʘʛʦʣʜʫ (ʜʫʞʝ ʛʝʥʝʪʠʯʥʦ ʥʝʩʪʘʙʽʣʴʥʠʡ ʩʦʨʪ), ʦʜʠʥ ï ʇʽʥʦʚʠ, ʜʚʘ ï ɼʝʣʴʙʘʨʝʩʪʽʚʘʣʴ, ʦʜʠʥ 

ï ʄʘʚʢʠ. ʋ ʟʚôʷʟʢʫ ʟ ʥʠʟʴʢʦʶ ʩʪʽʡʢʽʩʪʶ ʨʦʩʣʠʥ ʩʦʨʪʫ ʏʝʤʧʽʦʥ ʜʦ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ 

ʧʝʨʝʟʠʤʽʚʣʽ ʫ ʚʽʜʙʦʨʽ ʢʣʦʥʽʚ ʢʝʨʫʚʘʣʠʩʴ ʚʠʜʽʣʝʥʥʷʤ ʙʽʣʴʰ ʟʠʤʦʩʪʽʡʢʠʭ ʛʝʥʦʪʠʧʽʚ ʚ ʫʤʦʚʘʭ 

ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ʊʘʢ, ʜʚʽ ʬʦʨʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʤʽʥʥʠʤ ʩʪʘʥʦʤ ʜʝʨʝʚ (9 ʙʘʣʽʚ) ʧʽʩʣʷ 

ʟʠʤʠ 2013-2014 ʨʨ., ʢʦʣʠ ʘʙʩʦʣʶʪʥʠʡ ʤʽʥʽʤʫʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʫ ʩʽʯʥʽ ʩʪʘʥʦʚʠʚ ʤʽʥʫʩ 

23 Áʉ (ʟ ʧʦʧʨʘʚʢʦʶ ʥʘ ʚʽʪʝʨ ʤʽʥʫʩ 30
 
Áʉ), ʦʩʽʥʴ 2013 ʨʦʢʫ ʙʫʣʘ ʜʦʱʦʚʦʶ (ʦʧʘʜʽʚ ʚʠʧʘʣʦ ʚ ʪʨʠ 

ʨʘʟʠ ʙʽʣʴʰʝ ʟʘ ʥʦʨʤʫ), ʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʟʘʪʷʞʥʠʤ (ʩʫʤʘ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 10 Áʉ ʽ 

ʚʠʱʝ ʩʢʣʘʣʘ 3242,8 Áʉ, ʱʦ ʥʘ 400 Áʉ ʧʝʨʝʚʠʱʠʣʦ ʩʝʨʝʜʥʽ ʙʘʛʘʪʦʨʽʯʥʽ ʜʘʥʽ). ʊʘʢʽ ʫʤʦʚʠ 

ʩʧʨʠʯʠʥʷʶʪʴ ʟʘʪʷʛʥʫʪʠʡ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʜʝʨʝʚ, ʘ, ʦʪʞʝ, ʚʦʥʠ ʥʝ ʚʩʪʠʛʘʶʪʴ ʥʘʙʫʪʠ 

ʟʘʛʘʨʪʫʚʘʥʥʷ ʚ ʧʝʨʝʜʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. ʂʣʦʥʠ 15-5-13 ʪʘ 15-5-19 ʤʘʣʠ ʟʘʛʘʣʴʥʠʡ ʙʘʣ ʫʨʘʞʝʥʥʷ 

ʪʢʘʥʠʥ ʧʘʛʦʥʽʚ 37 (ʧʦʚʥʘ ʟʘʛʠʙʝʣʴ ʪʢʘʥʠʥ 400 ʙʘʣʽʚ) ʪʘ ʚʝʛʝʪʘʪʠʚʥʠʭ ʙʨʫʥʴʦʢ ï 24 (ʧʦʚʥʘ 

ʟʘʛʠʙʝʣʴ ʙʨʫʥʴʦʢ 100 ʙʘʣʽʚ), ʪʦʜʽ ʷʢ ʚʠʭʽʜʥʠʡ ʩʦʨʪ ʚʽʜʧʦʚʽʜʥʦ 114,2 ʪʘ 35 ʙʘʣʽʚ. ʅʘ ʩʦʨʪʘʭ 

ʍʦʥʝʡ ʂʨʽʩʧ, ɸʩʢʦʣʴʜʘ, ʇʽʥʦʚʘ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʢʣʦʥʠ ʟʘ ʦʟʥʘʢʦʶ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ ʧʣʦʜʽʚ, ʾʭ ʚʠʱʦʶ ʦʜʥʦʤʽʨʥʽʩʪʶ ʪʘ ʫʨʦʞʘʡʥʽʩʪʶ ʜʝʨʝʚ. ʅʘ ʈʝʥʝʪʽ ʉʠʤʠʨʝʥʢʘ 

ʚʽʜʽʙʨʘʣʠ ʩʧʦʥʪʘʥʥʠʡ ʤʫʪʘʥʪ ʟ ʧʣʦʜʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʤʽʥʥʫ ʚʽʜ ʚʠʭʽʜʥʦʛʦ ʩʦʨʪʫ ʬʦʨʤʫ ʪʘ 

ʟʘʢʨʠʪʫ ʯʘʰʝʯʢʫ. ʎʝ ʻ ʘʢʪʫʘʣʴʥʠʤ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʢʣʘʩʠʯʥʠʡ ʧʣʽʜ ʮʴʦʛʦ ʩʦʨʪʫ ʤʘʻ 

ʚʽʜʢʨʠʪʫ ʯʘʰʝʯʢʫ ʯʝʨʝʟ ʷʢʫ ʧʦʪʨʘʧʣʷʶʪʴ ʧʘʪʦʛʝʥʠ, ʘ ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʯʠʥʶʻ ʨʦʟʚʠʪʦʢ 

ʭʚʦʨʦʙ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ. 

ɹʽʣʴʰʽʩʪʴ ʟʘʢʦʨʜʦʥʥʠʭ ʩʦʨʪʽʚ, ʷʙʣʫʢʘ ʷʢʠʭ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʧʠʪʦʤ ʥʘ ʨʠʥʢʘʭ, ʻ 

ʥʝʜʦʩʪʘʪʥʴʦ ʘʜʘʧʪʦʚʘʥʠʤʠ ʜʦ ʫʤʦʚ ʃʽʩʦʩʪʝʧʫ ʪʘ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ, ʪʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʣʦʥʦʚʠʡ ʚʽʜʙʽʨ ʥʘ ʧʨʦʚʽʜʥʠʭ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʦʨʪʘʭ ʷʙʣʫʥʽ ʪʘ ʨʝʻʩʪʨʫʚʘʪʠ 

ʥʘʡʢʨʘʱʽ ʟʘ ʝʢʦʣʦʛʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ, ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʪʦʚʘʨʥʽʩʪʶ ʧʣʦʜʽʚ ʬʦʨʤʠ ʜʣʷ ʘʢʪʠʚʥʦʛʦ 

ʟʘʣʫʯʝʥʥʷ ʫ ʧʨʦʤʠʩʣʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʨʝʛʽʦʥʽʚ ʟ ʣʽʤʽʪʫʶʯʠʤʠ ʬʘʢʪʦʨʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 
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ʈʷʟʘʥʦʚʘ ʄ.ɽ. 

ʘʩʧʠʨʘʥʪ 

ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʛʝʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʠʥʳ  

 

ɺʃʀʗʅʀɽ ʄɽɼʀ ʅɸ ɹʀʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇʈʆʈʆʉʊʂʆɺ 

ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ 

 

ʄʝʜʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʚʩʝʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚʢʣʶʯʘʷ 

ʨʘʩʪʝʥʠʷ. ʆʥʘ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʨʷʜʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʬʦʪʦʩʠʥʪʝʟʝ, ʜʳʭʘʥʠʠ, 

ʣʠʛʥʠʬʠʢʘʮʠʠ ʠ ʜʨ.). ɼʝʬʠʮʠʪ ʤʝʜʠ ʚ ʨʘʩʪʝʥʠʷʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ, ʢʦʪʦʨʳʝ ʟʘʪʨʘʛʠʚʘʶʪ ʤʦʣʦʜʳʝ ʣʠʩʪʴʷ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʡ. 

ʅʝʜʦʩʪʘʪʦʢ ʤʝʜʠ ʧʨʠʚʦʜʠʪ ʢ 20% ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʙʝʟ ʧʨʦʷʚʣʝʥʠʷ 

ʚʠʜʠʤʳʭ ʩʠʤʧʪʦʤʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʠʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʠʡ. ʋʯʠʪʳʚʘʷ ʟʥʘʯʝʥʠʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʢʘʢ 

ʦʩʥʦʚʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʋʢʨʘʠʥʝ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ 

ʚʣʠʷʥʠʝ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʜʠ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʩʫʣʴʬʘʪʘ ʤʝʜʠ ʥʘ ʚʩʭʦʜʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʩʦʨʪʝ ʉʤʫʛʣʷʥʢʘ.  ɼʠʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʡ Cu
2+

 ʩʦʩʪʘʚʣʷʣ ʦʪ 0,0001 ʜʦ 1 ʤʄ. ʉʝʤʝʥʘ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 20 ʰʪʫʢ ʚʳʨʘʱʠʚʘʣʠʩʴ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ, ʚ ʢʦʪʦʨʳʝ ʚʥʦʩʠʣʠ 8 ʤʣ ʨʘʩʪʚʦʨʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʂʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʣ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʇʨʦʨʘʱʠʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ + 20Áʉ, 

ʧʦʜʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ 12 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʭʦʡ ʤʘʩʩʳ 

ʢʦʨʥʝʡ ʠ ʧʨʦʨʦʩʪʢʦʚ ʦʙʨʘʟʮʳ ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 80Áʉ 24 ʯ ʜʦ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʥʘ ʨʦʩʪ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʦʨʦʩʪʢʦʚ 

ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ (Gang et al., 2013). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʩʫʣʴʬʘʪʘ ʤʝʜʠ ʚ ʨʘʩʪʚʦʨ ʜʣʷ ʧʨʦʨʘʱʠʚʘʥʠʷ ʦʢʘʟʳʚʘʣʦ 

ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʘʥʥʳʡ ʵʬʬʝʢʪ ʧʦʩʪʝʧʝʥʥʦ ʦʩʣʘʙʝʚʘʣ, ʚʧʣʦʪʴ ʜʦ ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ 

ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,005 ʤʄ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʨʦʨʘʩʪʘʥʠʝ ʟʝʨʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʣʴʬʘʪʘ ʤʝʜʠ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʵʬʬʝʢʪ ʦʪʤʝʯʘʝʪʩʷ 

ʧʨʠ 0,0001 ʤʄ.  

ʋ ʨʘʩʪʝʥʠʡ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʦʨʛʘʥʦʤ ʢ ʚʣʠʷʥʠʶ ʩʦʣʝʡ ʤʝʜʠ ʷʚʣʷʝʪʩʷ 

ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ. ɺʠʜʠʤʳʡ ʵʬʬʝʢʪ ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʉuSO4 ʧʨʦʷʚʣʷʣʩʷ ʫʞʝ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 0,01 ʤʄ. ʅʘʙʣʶʜʘʣʦʩʴ ʧʦʩʪʝʧʝʥʥʦʝ ʦʪʤʠʨʘʥʠʝ ʠ ʟʘʩʳʭʘʥʠʝ ʢʦʥʯʠʢʦʚ ʢʦʨʥʷ ʫ 

ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʦʝ ʫʤʝʥʴʰʝʥʠʝ ʙʠʦʤʘʩʩʳ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʩʦʣʝʡ ʤʝʜʠ ʥʘ ʜʣʠʥʫ 

ʧʨʦʨʦʩʪʢʦʚ ʦʪʤʝʯʝʥʦ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ CuSO4 ʥʘ ʨʦʩʪ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʨʘʩʪʘʥʠʷ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,1 ʤʄ ʠ ʚʳʰʝ 

ʭʘʨʘʢʪʝʨʥʳʤ ʙʳʣʦ ʫʚʷʜʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʣʘʛʦʡ. ɸʥʘʣʠʟ 

ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʤʝʜʠ ʚʳʷʚʠʣ ʦʪʣʠʯʠʷ ʚ ʨʝʘʢʮʠʠ ʢʦʨʥʝʡ ʠ ʧʨʦʨʦʩʪʢʦʚ. ʊʘʢ, ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 0,01 ʤʄ, ʧʨʦʮʝʥʪ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʜʣʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʣ 34,43 %, 

ʜʣʷ ʧʨʦʨʦʩʪʢʦʚ ï 12,84 %, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʠʟʙʳʪʦʯʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʩʦʣʝʡ ʤʝʜʠ ʚ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʝ ʢʦʨʥʷ, ʩʣʘʙʳʤ ʦʪʪʦʢʦʤ ʚ ʚʝʛʝʪʘʪʠʚʥʫʶ ʯʘʩʪʴ ʧʨʦʨʦʩʪʢʦʚ ʠ ʥʝʢʦʪʦʨʦʡ 

ʟʘʜʝʨʞʢʦʡ ʧʨʦʷʚʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʛʦ ʵʬʬʝʢʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʦ ʟʘʚʠʩʠʤʦʩʪʴ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʦʨʪʘ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʣʴʬʘʪʘ ʤʝʜʠ ʚ 

ʧʠʪʘʪʝʣʴʥʦʤ ʨʘʩʪʚʦʨʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʘ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʶʪ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ, ʥʘ ʝʝ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʘ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ï ʥʘ ʚʳʭʦʜ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʚ ʮʝʣʦʤ. 
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ʉʫʣʝʡʤʝʥʦʚ ʈ.ʄ. 

ʟʘʚ. ʦʪʜʝʣʦʤ 

ʊʆʆ çʅʇʎ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

 
ɺʆɿʄʆɾʅʆʉʊʔ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɻʀɹʈʀɼʆɺ ʂʋʂʋʈʋɿʓ ʅɸ ɿɽʈʅʆ ɺ 

ʋʉʃʆɺʀʗʍ ʉɽɺɽʈʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ 

 

ʇʝʨʚʳʡ ʦʧʳʪ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʦʪʤʝʯʝʥ ʚ ʥʘʯʘʣʝ 

XIX  ʚʝʢʘ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʥʦʚʦʤ ʤʝʩʪʝ ʦʥʘ ʜʘʝʪ ʚʳʩʦʢʠʝ 

ʫʨʦʞʘʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʩʦʨʪʦʚ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʚ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ 

ʥʘʯʠʥʘʝʪʩʷ ʩ 1915 ʛ., ʢʦʛʜʘ ʥʘ ʃʴʚʦʚʩʢʦʤ ʦʧʳʪʥʦʤ ʧʦʣʝ ʧʨʦʚʝʣʠ ʟʘʢʣʘʜʢʫ ʦʧʳʪʦʚ ʩ ʢʫʢʫʨʫʟʦʡ ʩ 

ʫʯʝʪʦʤ ʤʝʪʦʜʠʢʠ ʍʘʨʴʢʦʚʩʢʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 

ʥʘʠʙʦʣʝʝ ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʚ ʢʫʢʫʨʫʟʳ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʞʣʠʥʝʡʥʳʭ ʛʠʙʨʠʜʦʚ ʠ ʤʘʰʠʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʧʣʦʱʘʜʴ ʚʦʟʜʝʣʳʚʘʥʠʷ  ʢʫʢʫʨʫʟʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ, ʥʦ ʚʩʝ ʞʝ 

ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʫʢʫʨʫʟʳ ʥʘʧʨʘʚʣʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʩʠʣʦʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʇʨʝʟʠʜʝʥʪʦʤ ʩʪʨʘʥʳ ʧʦʩʪʘʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʘʤʙʠʮʠʦʟʥʘʷ ʟʘʜʘʯʘ ʧʝʨʝʜ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʠ ʄʉʍ, 

ʢʘʢ ʧʦʩʪʘʚʢʘ ʥʘ ʵʢʩʧʦʨʪ 60 ʪʳʩ. ʪʦʥʥ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʷʩʘ.   

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʧʨʠʛʦʜʥʳʭ 

ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʅʇʎ ɿʍ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘ ʚʦʟʦʙʥʦʚʣʝʥʳ ʨʘʙʦʪʳ ʩ 

ʢʫʣʴʪʫʨʦʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 2011-2012 ʛʛ. ʙʳʣʠ 11 ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ, ʚ 2013 ʛ. 

21 ʛʠʙʨʠʜ ʩʝʣʝʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʅʀʆ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ï ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ 

ʦʙʨʘʟʮʦʚ ʟʝʨʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɿʘʢʣʘʜʢʘ ʧʠʪʦʤʥʠʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʧʦ 

ʤʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɸʥʘʣʠʟ ʢʘʯʝʩʪʚʘ 

ʟʝʨʥʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʭʠʤʠʠ ʮʝʥʪʨʘ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʝʪʦʜʠʢʘʤ. ʇʦʯʚʘ ï 

ʯʝʨʥʦʟʝʤ ʶʞʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ 

ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʩʦʙʝʥʥʦ ʢʦʥʪʨʘʩʪʥʳʤʠ, ʦʪʨʘʞʘʷ ʚʦʟʤʦʞʥʳʝ ʥʶʘʥʩʳ 

ʢʣʠʤʘʪʘ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ 2011 ʛʦʜ ʩʣʦʞʠʣʩʷ ʦʯʝʥʴ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ. ʋʩʣʦʚʠʷ 2012 ʛʦʜʘ, ʥʘʧʨʦʪʠʚ, ʙʳʣʠ ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ, 

ʟʘʩʫʰʣʠʚʳʤʠ, ʥʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʫʢʫʨʫʟʳ (ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʟʜʥʝʣʝʪʥʠʭ ʦʩʘʜʢʦʚ) ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʩʨʝʜʥʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ. ɺ 2013 ʛ. ʧʨʦʭʣʘʜʥʳʝ ʠ 

ʚʣʘʞʥʳʝ ʫʩʣʦʚʠʷ ʚ ʪʝʯʝʥʠʝ ʠʶʣʷ-ʥʦʷʙʨʷ, ʨʘʥʥʠʝ ʟʘʤʦʨʦʟʢʠ ʥʝ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʮʝʥʥʦʝ 

ʟʝʨʥʦ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʛʠʙʨʠʜʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʥʦ ʚ ʧʦʣʫʯʝʥʠʠ ʟʝʨʥʘ ʚʩʝ ʦʥʠ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʶʪ ʛʠʙʨʠʜʘʤ ʊʅʂ, ʥʦ 

ʤʦʛʫʪ ʩʦʚʩʝʤ ʥʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʛʦ ʜʘʞʝ ʜʦ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ. 

ʉʨʝʜʠ ʛʠʙʨʠʜʦʚ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ 2011 ʛ. ʩ 

ʤʘʢʩʠʤʫʤʦʤ ʫ ʛʠʙʨʠʜʘ Delitop 50,3 ʮ/ʛʘ. ɺ 2012 ʛ. ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʢʦʥʪʨʦʣʷ 8,0 ʮ/ʛʘ ʧʨʠ 

ʅʉʈ05 ï 1,4 ʟʥʘʯʠʤʦ ʝʛʦ ʧʨʝʚʳʩʠʣʠ Cooler, Delitop, ʃɻ 30.275 ʠ ɸɸʣʴʚʠʪʦ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ  24,0; 

21,0; 20,0 ʠ 21,0 ʮ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 2013 ʛ. ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʣʫʯʝʥ 

ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩ ʧʦʯʘʪʢʘʤʠ ʚ ʧʝʨʠʦʜ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ, ʥʦ ʚ ʧʦʟʜʥʠʝ ʩʨʦʢʠ, ʘ 

ʟʝʨʥʦ ʥʝ ʫʩʧʝʣʦ ʚʳʟʨʝʪʴ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ  ʟʘʤʦʨʦʟʢʦʚ. ʋ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʫʨʦʞʘʡ ʟʝʨʥʘ ʥʝ 

ʙʳʣ ʧʦʣʫʯʝʥ ʚʚʠʜʫ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ. ʀʟ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ 

ʚʳʜʝʣʝʥʳ Cooler, ɸɸʣʴʚʠʪʦ, Delitop ʠ LG 30.266 c ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʘ 38,8; 33,70; 32,50 ʠ 32,50 

ʮ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʜʘʥʥʳʤ ʥʘʙʦʨʦʤ ʦʙʨʘʟʮʦʚ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʘʨʫʙʝʞʥʳʝ ʦʙʨʘʟʮʳ ʨʝʘʣʠʟʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʚ 

ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʣʫʯʰʠʤʠ ʛʠʙʨʠʜʘʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʙʳʣʠ Cooler, Delitop ʠ ɸɸʣʴʚʠʪʦ. 
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ʂʦʙʝʨʥʠʮʢʘʷ ʊ.ʄ. 

ʤ.ʥ.ʩ. 

ʊʆʆ çʅʇʎ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 
 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʕʉʇɸʈʎɽʊɸ ɺ ɿʆʅɽ ʉɽɺɽʈʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ 

 

ʕʩʧʘʨʮʝʪ ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʜʣʷ ʫʩʣʦʚʠʡ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, 

ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʪʝʧʥʦʡ ʝʛʦ ʟʦʥʳ. ʆʩʥʦʚʥʳʝ ʟʦʥʘʣʴʥʳʝ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ: ʨʝʟʢʠʡ ʜʝʬʠʮʠʪ ʚʣʘʛʠ (ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 

ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ), ʧʦʯʚʝʥʥʘʷ ʠ ʚʦʟʜʫʰʥʘʷ ʟʘʩʫʭʠ; ʥʝʙʦʣʴʰʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʠ ʭʦʣʦʜʥʘʷ ʟʠʤʘ (5-5,5 ʤʝʩʷʮʝʚ), ʚʦʟʚʨʘʪ 

ʟʘʤʦʨʦʟʢʦʚ ʚʝʩʥʦʡ ʠ ʨʘʥʥʠʝ ʦʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ; ʞʘʨʢʦʝ ʠ ʢʦʨʦʪʢʦʝ ʣʝʪʦ (3 ʤʝʩʷʮʘ),  

ʠʩʩʫʰʘʶʱʠʝ ʚʝʪʨʳ. ɹʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʘʭ ʢʘʣʠʷ, ʤʝʥʴʰʝ ʘʟʦʪʘ ʠ ʥʝʜʦʩʪʘʪʦʢ 

ʬʦʩʬʦʨʘ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚʠʜʘʤʠ ʵʩʧʘʨʮʝʪʘ ʷʚʣʷʶʪʩʷ ʧʝʩʯʘʥʳʡ, ʚʠʢʦʣʠʩʪʥʳʡ ʠ 

ʟʘʢʘʚʢʘʟʩʢʠʡ. ɺ ʩʪʝʧʥʦʡ ʟʦʥʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʵʩʧʘʨʮʝʪ ʧʝʩʯʘʥʳʡ 

(Onobrychisarenaria D.C.). ʕʩʧʘʨʮʝʪ ʧʝʩʯʘʥʳʡ ʚʚʝʜʝʥ ʚ ʢʫʣʴʪʫʨʫ ʠʟ ʜʠʢʦʨʘʩʪʫʱʝʡ 

ʧʦʧʫʣʷʮʠʠ ʥʝʤʥʦʛʠʤ ʙʦʣʝʝ ʩʪʘ ʣʝʪ ʥʘʟʘʜ. ʕʩʧʘʨʮʝʪ ʧʝʩʯʘʥʳʡ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ. ʇʦ ʢʦʨʤʦʚʦʤʫ ʜʦʩʪʦʠʥʩʪʚʫ ʵʩʧʘʨʮʝʪ ʥʝ 

ʫʩʪʫʧʘʝʪ ʣʶʮʝʨʥʝ. ʃʠʩʪʴʷ ʵʩʧʘʨʮʝʪʘ ʥʝʞʥʳʝ, ʧʠʪʘʪʝʣʴʥʳʝ ʠ ʩʦʩʪʘʚʣʷʶʪ ʚ ʫʨʦʞʘʝ ʧʝʨʚʦʛʦ 

ʫʢʦʩʘ 35-45%, ʩʪʝʙʣʠ ʪʘʢʞʝ ʭʦʨʦʰʦ ʧʦʝʜʘʶʪʩʷ. ʆʥ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ 

ʜʣʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʠ ʧʨʝʢʨʘʩʥʳʤ ʤʝʜʦʥʦʩʦʤ. ɼʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʝ ʫʨʦʞʘʠ 

ʩʝʥʘ ʠ ʩʝʤʷʥ ʧʦ ʛʦʜʘʤ.  

ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, 

ʚʢʣʶʯʝʥʦ 9 ʩʦʨʪʦʚ ʵʩʧʘʨʮʝʪʘ: ɸʣʤʘ-ɸʪʠʥʩʢʠʡ 1, ɸʣʤʘ-ɸʪʠʥʩʢʠʡ 2, ɻʠʙʨʠʜ 110, 

ʅʫʨʠʥʩʢʠʡ 95, ʇʝʩʯʘʥʳʡ 1251, ʇʝʩʯʘʥʳʡ ʫʣʫʯʰʝʥʥʳʡ, ʐʦʨʪʘʥʜʠʥʩʢʠʡ 83, ʌʣʘʤʠʥʛʦ ʠ 

ʐʳʛʳʩ.  

ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʵʩʧʘʨʮʝʪʫ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʣʫʯʰʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ: ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʨʝʜʠʪʝʣʷʤ, ʙʦʣʝʟʥʷʤ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʚ çʅʇʎɿʍ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè ʩʦʟʜʘʥʳ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʦʨʪʘ ʵʩʧʘʨʮʝʪʘ: ʐʦʨʪʘʥʜʠʥʩʢʠʡ 83, ʌʣʘʤʠʥʛʦ ʠ 

ʥʦʚʳʡ ʩʦʨʪ ʐʦʨʪʘʥʜʠʥʩʢʠʡ ʨʫʙʠʥ. 

ɻʦʜr ʠʩʧʳʪʘʥʠʷ ʦʪʣʠʯʘʣʠʩʴ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʘʜʘʧʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʦʨʪʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ (ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʠʞʝ ʥʦʨʤʳ ʥʘ 40%) ʩʦʨʪʘ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ 92,5 ï 116,7 ʮ/ʛʘ, ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ï 25,9-37,3 ʮ/ʛʘ, ʩʝʤʷʥ 3,0-4,3 ʮ/ʛʘ. ɺ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʫʚʣʘʞʥʝʥʠʶ ʛʦʜʳ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʝʨʚʦʛʦ ʫʢʦʩʘ ʩʦʩʪʘʚʠʣʘ 220,0-550,3 ʮ/ʛʘ, 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ï 49,0-120,6 ʮ/ʛʘ, ʩʝʤʷʥ - 8,2- 9,1 ʮ/ʛʘ.  

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ ʧʝʨʚʦʛʦ ʫʢʦʩʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 47,0 ʜʦ 65,0%. ɺ 

ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʵʩʧʘʨʮʝʪʘ ʩʦʜʝʨʞʠʪʩʷ: ʘʟʦʪʘ - 3,06%, ʢʘʣʠʷ ï 2,64%, ʢʘʣʴʮʠʷ ï 1,15, 

ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï 17,0-20,6% (ʚ ʩʨʝʜʥʝʤ 18,9 %), ʩʳʨʦʛʦ ʞʠʨʘ 2,08-2,38%, ʩʳʨʦʡ 

ʢʣʝʪʯʘʪʢʠ ï 14,7-16,7%(15,85%)ʠ 10,92 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. 

ʉʦʟʜʘʥʥʳʝ ʩʦʨʪʘ ʵʩʧʘʨʮʝʪʘ ʜʦʧʫʱʝʥʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ 5 ʦʙʣʘʩʪʷʭ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʦʥʳ. ʌʦʨʤʠʨʫʶʪ 

ʩʪʘʙʠʣʴʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʴ.ʁ 
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ʂʦʙʝʨʥʠʮʢʠʡ ɺ.ʀ. 

ʢ.ʩ.-ʭ.ʥ., ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʊʆʆ çʅʇʎ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ  ʆɼʅʆʃɽʊʅʀʍ ʂʆʈʄʆɺʓʍ ʂʋʃʔʊʋʈ ɺ ʋʉʃʆɺʀʗʍ 

ʉɽɺɽʈʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ 

 

ʆʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʜʥʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ 

ï ʚʳʭʦʜ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ. ʉʢʘʰʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ ʚ 

ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʨʤʘ ʠ, 

ʦʩʦʙʝʥʥʦ, - ʥʘ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʨʦʪʝʠʥʘ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʫʣʴʪʫʨ ʠ ʚʣʠʷʥʠʷ ʩʨʦʢʘ ʩʢʘʰʠʚʘʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʢʦʨʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʪʨʠ ʫʢʦʩʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʥʘ ʧʘʨʦʚʦʤ ʠ ʩʪʝʨʥʝʚʦʤ ʬʦʥʘʭ 

ʨʘʟʣʠʯʥʳʭ ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʧʝʨʚʦʤ ʫʢʦʩʝ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʧʦ ʧʘʨʫ ʢʫʣʴʪʫʨʳ ʠ 

ʩʦʨʪʘ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ  ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʦʚʝʩ ɹʠʪʠʢ -

506,7 ʮ/ʛʘ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ɹʨʦʜʩʢʘʷ 2 - 493,3 ʮ/ʛʘ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʃʠʨʘ - 480,0 ʮ/ʛʘ, ʦʚʝʩ 

ɸʨʤʘʥ - 400,0 ʮ/ʛʘ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʅʦʚʦʩʠʙʠʨʩʢʘʷ 84 - 386,7 ʮ/ʛʘ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʊʫʛʘʡ -

326,7 ʮ/ʛʘ, ʧʨʦʩʦ ʂʦʨʤʦʚʦʝ 2008 - 300,0 ʮ/ʛʘ. ɺʦ ʚʪʦʨʦʡ ʩʨʦʢ ʣʫʯʰʠʤʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʙʳʣʠ: ʦʚʝʩ ʅʠʢʦʣʘ - 408 ʮ/ʛʘ, ʷʯʤʝʥʴ ɸʩʪʘʥʘ 2007 - 245,3 ʮ/ʛʘ, ʦʚʝʩ ɸʨʤʘʥ - 464,0 ʮ/ʛʘ, ʧʨʦʩʦ 

ʂʦʨʤʦʚʦʝ 2011- 279,3 ʮ/ʛʘ ʠ ʪʨʠʪʠʢʘʣʝ ʂ-41-228 ʮ/ʛʘ. ɺ ʪʨʝʪʠʡ ʩʨʦʢ ʚ ʬʘʟʫ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ  

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚʘʨʴʠʨʦʚʘʣʘ ʫ ʦʚʩʘ 189,0 ï 262,7 ʮ/ʛʘ, ʷʯʤʝʥʷ 105,0-116,0 ʮ/ʛʘ, 

ʧʨʦʩʘ 129,0 ï 87,0 ʮ/ʛʘ, ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ 281,3 ï 135,0 ʮ/ʛʘ ʠ ʪʨʠʪʠʢʘʣʝ 97,3-108,1 ʮ/ʛʘ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʦʣʫʯʝʥʘ ʧʨʠ ʩʢʘʰʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʚʳʡ 

ʩʨʦʢ - ʬʘʟʘ ʢʦʣʦʰʝʥʠʝ (ʚʳʤʝʪʳʚʘʥʠʝ). ɹʣʘʛʦʜʘʨʷ ʦʙʠʣʴʥʳʤ ʦʩʘʜʢʘʤ ʠ ʦʧʪʠʤʘʣʴʥʳʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤ ʚ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ, ʦʪʤʝʯʝʥʦ ʩʠʣʴʥʦʝ ʢʫʱʝʥʠʝ ʠ ʣʠʩʪʦʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʚʩʝʤ 

ʢʫʣʴʪʫʨʘʤ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʫʯʝʪʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʩʪʝʨʥʝ, ʧʦ ʧʝʨʚʦʤʫ ʩʨʦʢʫ ʩʢʘʰʠʚʘʥʠʷ ʥʘʠʚʳʩʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 

ʙʠʦʤʘʩʩʳ ʧʦʢʘʟʘʣʘ ʢʫʣʴʪʫʨʘ ʦʚʩʘ: ʩʦʨʪʘ ï ʅʠʢʦʣʘ 278,7 ʮ/ʛʘ,  ɸʨʤʘʥ  278,5 ʮ/ʛʘ. ɺʦ ʚʪʦʨʦʡ 

ʩʨʦʢ ʫʨʦʞʘʡʥʝʝ ʙʳʣʠ ʩʦʨʪʘ ʧʨʦʩʘ ʂʦʨʤʦʚʦʝ 2011 -216,0 ʮ/ʛʘ, ʂʦʢʯʝʪʘʚʩʢʦʝ 66 ï 232,0 ʮ/ʛʘ ʠ 

ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʊʫʛʘʡ ï 186,7 ʮ/ʛʘ. ɺ ʪʨʝʪʠʡ ʩʨʦʢ ʫʢʦʩʘ ʚ ʬʘʟʫ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ  

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʚʪʦʨʦʛʦ ʫʢʦʩʘ ʪʦʣʴʢʦ ʫ ʧʨʦʩʘ ʂʦʨʤʦʚʦʝ 

2011 ï 216,0 ʮ/ʛʘ,  ʦʩʪʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʊʘʢ ʞʝ ʢʘʢ ʠ 

ʧʦ ʧʘʨʫ,  ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʦ ʩʪʝʨʥʝ ʙʳʣʘ  ʧʦʣʫʯʝʥʘ ʧʨʠ 

ʩʢʘʰʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʚʳʡ ʩʨʦʢ ï ʬʘʟʘ ʢʦʣʦʰʝʥʠʝ (ʚʳʤʝʪʳʚʘʥʠʝ).  

ɺʳʭʦʜ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʧʝʨʚʦʛʦ ʫʢʦʩʘ ʧʨʠ ʫʯʝʪʝ ʧʦ ʧʘʨʦʚʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ 

ʚʘʨʴʠʨʦʚʘʣ ʦʪ 20,2 ʜʦ 30,4%. ɺʦ ʚʪʦʨʦʡ ʩʨʦʢ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʙʳʣ ʫ 

ʷʯʤʝʥʷ ɸʩʪʘʥʘ 2007 ï 53%, ʪʨʠʪʠʢʘʣʝ ʂ-41 ï 49%. ʋ ʩʦʨʪʦʚ  ʧʨʦʩʘ  ʚʳʭʦʜ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʠʟʤʝʥʷʣʩʷ ʦʪ 44% ʜʦ 48%,  ʫ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʦʪ 41,6%  ʜʦ 45,8%, ʫ ʦʚʩʘ ʦʪ 41,6%  ʜʦ 44,2%. 

ʇʦ ʪʨʝʪʴʝʤʫ ʩʨʦʢʫ  ʚʳʭʦʜ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫʚʝʣʠʯʠʣʩʷ ʚʜʚʦʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʚʪʦʨʳʤ ʩʨʦʢʦʤ. 

ʅʘʠʚʳʩʰʠʡ ʧʨʦʮʝʥʪ ʚʳʭʦʜʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʙʳʣ ʫ ʧʨʦʩʘ  (90-92%). ʇʦ ʩʦʨʪʘʤ ʷʯʤʝʥʷ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʣʝʥ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ (88,4%). ʉʦʨʪʘ ʦʚʩʘ ʠʤʝʣʠ ʚʳʭʦʜ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʦʪ 74,8% ʜʦ 

80,4%, ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ï 69,4%. ʇʦ ʩʪʝʨʥʝʚʦʤʫ ʬʦʥʫ ʚʳʭʦʜ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʝʨʚʦʤ  

ʫʢʦʩʝ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 26,6 ʜʦ 36,8%. ɺʦ ʚʪʦʨʦʡ ʩʨʦʢ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʦʪʤʝʯʝʥ ʫ ʩʦʨʪʘ ʷʯʤʝʥʷ ɸʩʪʘʥʘ 2007 ï 68%. ʋ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʚʳʭʦʜ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 43 ʜʦ 55,8%.  ɺ ʪʨʝʪʴʝʤ ʩʨʦʢʝ ʚʩʝ ʢʫʣʴʪʫʨʳ ʠʤʝʣʠ ʚʳʩʦʢʠʡ ʚʳʭʦʜ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ: ʷʯʤʝʥʴ ï 75,6%, ʧʨʦʩʦ ï 73,2%, ʦʚʝʩ ï 77,4%, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ï 74,4%. 

ɺr ʭʦʜ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʧʦʩʣʝʜʫʶʱʠʤ ʫʢʦʩʦʤ ʧʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ 

ʢʫʣʴʪʫʨ. 
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ʐʘʦʚʘ ɾ.ɸ. 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

       ʌɻɹʆʋ ɺʇʆ çʄʘʡʢʦʧʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʈʆʉʊ ʀ ʈɸɿɺʀʊʀɽ ʂʆʉʊʆʏʂʆɺʓʍ ʈɸʉʊɽʅʀʁ 

 

ʋʨʦʞʘʡ ʨʘʩʪʝʥʠʡ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʜʝʨʝʚʴʝʚ ʢʦʩʪʦʯʢʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʈʦʩʩʠʠ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʠʤʝʶʪ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ. ɼʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʧʨʦʚʦʜʠʪʩʷ ʩʦʨʪʦʠʟʫʯʝʥʠʝ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʩʦʨʪʦʚ, 

ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʭ ʧʦ ʙʠʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʫʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʚʟʨʦʩʣʳʭ ʧʣʦʜʦʥʦʩʷʱʠʭ ʜʝʨʝʚʴʷʭ ʢʦʩʪʦʯʢʦʚʳʭ  ʢʫʣʴʪʫʨ (ʩʣʠʚʘ, ʘʣʳʯʘ, ʧʝʨʩʠʢ, ʘʙʨʠʢʦʩ, 

ʚʠʰʥʷ, ʯʝʨʝʰʥʷ), ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ (ɸʜʳʛʝʷ). ʇʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʠʩʴ, ʯʪʦ ʦʪʨʘʞʘʣʦʩʴ ʥʘ ʨʦʩʪʝ ʠ 

ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ. 

ʆʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ ʟʘʩʫʭʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʷ 

ʜʝʡʩʪʚʠʝ ʩʣʘʛʘʝʤʳʭ ʟʘʩʫʭʠ, ʘ ʠʤʝʥʥʦ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʧʝʨʝʛʨʝʚʘ, ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ, 

ʠʩʭʦʜʷʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʨʦʩʪ-ʧʨʦʮʝʩʩ ʜʠʥʘʤʠʯʥʳʡ, ʩʣʦʞʥʳʡ, ʨʝʟʫʣʴʪʘʪ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʥʦʛʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʨʘʟʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʆʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ ʘʙʠʦʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ʟʘʚʠʩʷʪ ʦʪ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠʭ ʢ ʚʣʠʷʥʠʶ ʩʪʨʝʩʩʘ. ʅʘ ʟʘʩʫʭʫ ʨʘʟʣʠʯʥʳʝ ʢʦʩʪʦʯʢʦʚʳʝ ʨʘʩʪʝʥʠʷ 

ʨʝʘʛʠʨʫʶʪ ʧʦ-ʨʘʟʥʦʤʫ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʨʦʩʪʘ 

ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʨʦʩʪʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʊʘʢ, ʚ ʟʘʩʫʰʣʠʚʦʤ ʛʦʜʫ ʨʦʩʪ ʧʦʙʝʛʦʚ ʟʘʢʦʥʯʠʣʩʷ ʚ ʠʶʥʝ, ʪʦ ʝʩʪʴ 

ʨʘʥʴʰʝ, ʯʝʤ ʚ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʡ ʛʦʜ. ɺʪʦʨʠʯʥʳʭ ʧʨʠʨʦʩʪʦʚ ʥʝ ʥʘʙʣʶʜʘʣʠ ʜʘʞʝ ʫ ʘʣʳʯʠ.  

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʠʩʩʫʰʝʥʠʝ ʧʦʯʚʳ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʥʝ ʧʨʠʚʝʣʦ ʢ ʛʠʙʝʣʠ 

ʨʘʩʪʝʥʠʡ. ɺ ʦʩʥʦʚʥʦʤ ʦʜʥʦʣʝʪʥʠʝ ʧʦʙʝʛʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ ʢ ʢʦʥʮʫ ʩʦʟʨʝʚʘʥʠʷ 

ʧʣʦʜʦʚ ʙʳʣʠ ʜʦʚʦʣʴʥʦ  ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ. ɺʝʨʦʷʪʥʦ, ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʟʘʧʘʩʳ ʚʦʜʳ ʚ 

ʧʦʯʚʝ ʠ ʧʨʝʜʳʜʫʱʠʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʦ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʧʦʙʝʛʦʚ. ʊʘʢ, 

ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʜʣʠʥʥʝʝ ʦʢʘʟʘʣʠʩʴ ʧʨʠʨʦʩʪ ʫ ʘʣʳʯʠ ʠ ʧʝʨʩʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʤ ʛʦʜʦʤ. ʅʘ ʥʠʭ ʙʳʣʦ ʙʦʣʴʰʝ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʣʠʩʪʴʝʚ. ʅʘʠʤʝʥʴʰʠʤʠ 

ʨʘʟʣʠʯʠʷʤʠ ʧʦ ʛʦʜʘʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʦʨʪʘ ʉʣʠʚʳ ʜʦʤʘʰʥʝʡ. ʋ ʚʠʰʥʠ ʃʶʙʩʢʘʷ, 

ʟʘʩʫʭʘ ʠ ʞʘʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʘʚʣʷʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʧʦʙʝʛʦʚ. ɺ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ 

ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʫʩʣʦʚʠʷʭ ʧʨʠʨʦʩʪ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 42 ʩʤ, ʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʜʣʠʪʝʣʴʥʦʡ ʟʘʩʫʭʠ ï ʦʢʦʣʦ 20 ʩʤ. ɺ ʵʪʦʪ ʞʝ ʛʦʜ ʚʝʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʨʘʩʪʝʥʠʡ ʠ ʨʦʩʪʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʨʦʩʪʘ ʥʝʢʦʪʦʨʳʭ ʢʦʩʪʦʯʢʦʚʳʭ ʢʫʣʴʪʫʨ (ʩʣʠʚʳ  ʠ 

ʘʣʳʯʠ) ʚ ʫʩʣʦʚʠʷʭ ɸʜʳʛʝʠ. 

ʋʞʝ ʧʦʩʣʝ ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʙʦʣʝʝ +50 ʛʨʘʜʫʩʦʚ ʧʨʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʦʩʘʜʢʦʚ) ʫ ʢʦʩʪʦʯʢʦʚʳʭ ʢʫʣʴʪʫʨ 

ʧʦʷʚʠʣʠʩʴ ʧʨʠʟʥʘʢʠ ʧʦʚʨʝʞʜʝʥʠʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʩʪʨʝʩʩ ʫ ʘʙʨʠʢʦʩʘ ʩʦʨʪʦʚ 

ʂʨʘʩʥʦʱʝʢʠʡ ʠ 10-54 ʦʢʘʟʘʣʦʩʴ ʧʦʞʝʣʪʝʥʠʝ ʣʠʩʪʴʝʚ ʩ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʟʝʣʝʥʳʭ ʣʠʩʪʴʝʚ ʥʘ ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʘʭ ʩʢʨʫʪʠʣʠʩʴ ʧʦ ʮʝʥʪʨʘʣʴʥʦʡ ʞʠʣʢʝ ʚʚʝʨʭ ʠʣʠ 

ʚʥʠʟ.  
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ʊʦʤʯʫʢ  ʈ.ɺ. 

ʩ.ʥ.ʩ.  

ʇʝʪʨʫʰʢʦʚʘ ʆ.ʄ. 

ʩ.ʥ.ʩ. 

                                                                                                 ʂʦʥʜʨʘʪʝʚʠʯ ʆ.ɺ. 

ʥ.ʩ. 

                                                                                                 ʄʠʢʦʣʘʾʚʩʴʢʘ ɼʉɼʉ ɯɿɿ ʅɸɸʅ 

 

ʉɽʃɽʂʎɯʗ ʇʀʈɯʖ ʉɽʈɽɼʅʔʆɻʆ ʊɸ ʈɽɻʅɽʈɯɰ ʐʆʈʉʊʂʆʉʊɽɹʃʆɺʆɰ  

ʅɸ ʇɯɺɼʅɯ ʋʂʈɸɰʅʀ 

 

ɺʧʝʨʰʝ ʚ ʫʤʦʚʘʭ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʨʦʟʧʦʯʘʪʘ ʩʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ ʧʦ ʩʪʚʦʨʝʥʥʶ 

ʧʦʩʫʭʦʩʪʽʡʢʠʭ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʩʦʨʪʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʨʝʛʥʝʨʽʾ 

ʰʦʨʩʪʢʦʩʪʝʙʣʦʚʦʾ, ʧʠʨʽʶ ʩʝʨʝʜʥʴʦʛʦ, ʱʦ ʙʫʜʝ ʩʧʨʠʷʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʮʠʭ ʮʽʥʥʠʭ 

ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ʚ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ . 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʜʽʣʝʥʽ ʩʝʨʝʜʥʴʦʩʪʠʛʣʽ ʪʘ ʧʽʟʥʴʦʩʪʠʛʣʽ ʬʦʨʤʠ ʧʠʨʽʶ 

ʩʝʨʝʜʥʴʦʛʦ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʚʠʚʯʝʥʥʷ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʨʦʟʩʘʜʥʠʢʘʭ ʟʛʽʜʥʦ ʩʭʝʤʠ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

ʂʨʘʱʘ ʢʦʨʤʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʝʨʝʜ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ʬʦʨʤ ʧʠʨʽʶ ʩʝʨʝʜʥʴʦʛʦ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʨʦʟʩʘʜʥʠʢʫ ʦʪʨʠʤʘʥʘ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʥʦʤʝʨʘʤʠ 76/2, 89/2 ʪʘ 63/2. 

ɼʘʥʽ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʧʝʨʝʚʠʱʠʣʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʘ 10,5-17,6%, ʘ ʟʘ 

ʚʨʦʞʘʻʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʥʘ 18,1-28,9%. ʉʝʨʝʜ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ʬʦʨʤ ʧʠʨʽʶ ʩʝʨʝʜʥʴʦʛʦ 

ʥʘʡʢʨʘʱʘ ʥʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʽʜʤʽʯʝʥʘ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʥʦʤʝʨʘʤʠ 18/3, 63/2 

ʪʘ 89/2. ɼʘʥʽ ʟʨʘʟʢʠ ʧʝʨʝʚʠʱʫʶʪʴ ʩʪʘʥʜʘʨʪ ʥʘ 10,9%, 9,8% ʪʘ 13,5%. ʉʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ʟʘ 

ʥʦʤʝʨʦʤ 64/2 ʪʘʢʦʞ ʧʝʨʝʚʠʱʠʚ ʢʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ ʟʘ ʚʨʦʞʘʻʤ ʥʘʩʽʥʥʷ, ʘʣʝ ʮʷ ʚʝʣʠʯʠʥʘ 

ʟʥʘʭʦʜʠʣʘʩʴ ʚ ʤʝʞʘʭ ʧʦʤʠʣʢʠ ʜʦʩʣʽʜʫ.  

ʂʨʘʱʘ ʢʦʨʤʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʝʨʝʜ ʧʽʟʥʴʦʩʪʠʛʣʠʭ ʬʦʨʤ ʧʠʨʽʶ ʩʝʨʝʜʥʴʦʛʦ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʨʦʟʩʘʜʥʠʢʫ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʥʦʤʝʨʘʤʠ  90/1, 21/3 ʪʘ 

66/1. ɼʘʥʽ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʧʝʨʝʚʠʱʠʣʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʘ  7,4-14,7%,  ʘ 

ʟʘ ʚʨʦʞʘʻʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʥʘ 13,3-26,7%. ɺ ʧʽʟʥʴʦʩʪʠʛʣʠʭ ʬʦʨʤ ʧʠʨʽʶ ʩʝʨʝʜʥʴʦʛʦ ʥʘʡʢʨʘʱʘ 

ʥʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʚ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʥʦʤʝʨʘʤʠ 66/1, 4/1 ʪʘ 21/3. 

ɼʘʥʽ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʧʝʨʝʚʠʱʠʣʠ ʢʦʥʪʨʦʣʴ ʥʘ  23,4- 64%. 

ʇʨʦʚʝʜʝʥʽ ʜʦʜʘʪʢʦʚʽ ʜʦʙʦʨʠ ʧʠʨʽʶ ʩʝʨʝʜʥʴʦʛʦ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʜʦʚʛʦ ʪʨʠʚʘʣʽʩʪʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʠʜʽʣʝʥʽ ʢʨʘʱʽ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʟʘ ʥʦʤʝʨʘʤʠ 75/1, 74/2, 24/3, 10/4, 28/4, ʷʢʽ 

ʧʝʨʝʚʠʱʫʶʪʴ ʩʪʘʥʜʘʨʪ ʟʘ ʢʦʨʤʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ  ʜʦʩʣʽʜʞʝʥʴ. 

ʂʨʘʱʘ ʥʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʽʜʤʽʯʝʥʘ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʥʦʤʝʨʘʤʠ 75/1, 74/2 ʪʘ 

24/3. 

ɺʧʝʨʰʝ ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ ʧʨʦʭʦʜʠʪʴ ʚʠʚʯʝʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʨʝʛʥʝʨʽʾ 

ʰʦʨʩʪʢʦʩʪʝʙʣʦʚʦʾ. ɺʠʜʽʣʝʥʽ ʢʨʘʱʽ ʩʝʣʝʢʮʽʡʥʽ ʥʦʤʝʨʠ ʟʘʢʣʘʜʝʥʽ ʚ ʨʦʟʩʘʜʥʠʢʫ ʢʦʥʢʫʨʩʥʦʛʦ 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ. ʂʨʘʱʘ ʢʦʨʤʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʽʜʤʽʯʝʥʘ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ 

ʥʦʤʝʨʘʤʠ 10, 7 ʪʘ 28. ɼʘʥʽ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʧʝʨʝʚʠʱʠʣʠ ʩʪʘʥʜʘʨʪ ʟʘ ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ, 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʩʽʥʥʷ. ʅʘʡʢʨʘʱʘ ʥʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚ ʨʦʟʩʘʜʥʠʢʫ ʢʦʥʢʫʨʩʥʦʛʦ 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʛʥʝʨʽʾ ʰʦʨʩʪʢʦʩʪʝʙʣʦʚʦʾ ʙʫʣʘ ʦʜʝʨʞʘʥʘ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʟʘ 

ʥʦʤʝʨʘʤʠ 10 ʪʘ 7, ʷʢʽ ʧʝʨʝʚʠʱʠʣʠ ʢʦʥʪʨʦʣʴ ʥʘ 23,2% ʪʘ 36%. ʉʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʟʘ ʥʦʤʝʨʘʤʠ 

28 ʪʘ 27 ʧʝʨʝʚʠʱʠʣʠ ʢʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ ʥʘ ʥʝʟʥʘʯʥʫ ʚʝʣʠʯʠʥʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʢʨʘʱʽ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ 

ʧʠʨʽʶ ʩʝʨʝʜʥʴʦʛʦ, ʨʝʛʥʝʨʽʾ ʰʦʨʩʪʢʦʩʪʝʙʣʦʚʦʾ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʦʩʫʭʦʩʪʽʡʢʠʭ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʟʣʘʢʦʚʠʭ ʪʨʘʚ, ʜʦʙʨʝ 

ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʩʢʣʘʜʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʉʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ. 
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ʉʤʝʪʘʥʢʦ ɸ.ɺ. 

ʤ.ʥ.ʩ., ʩʦʠʩʢʘʪʝʣʴ 

ʀʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʇʨʠʯʝʨʥʦʤʦʨʴʷ ʅɸɸʅ 

 

ɺʃʀʗʅʀɽ ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʋɼʆɹʈɽʅʀʁ ʅɸ ʋʈʆɾɸʁ ʀ ʂɸʏɽʉʊɺʆ ɿɽʈʅɸ 

ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ ʇʆʉʃɽ ʇʈɽɼʐɽʉʊɺɽʅʅʀʂɸ ʈɸʇʉ ʆɿʀʄʓʁ 

 
ʉʦʛʣʘʩʥʦ ʩʪʨʘʪʝʛʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʙʠʦʣʦʛʠʟʘʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʋʢʨʘʠʥʳ, 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʇʨʝʟʠʜʠʝʡ ʅɸɸʅ ʋʢʨʘʠʥʳ, ʧʦʜʜʝʨʞʘʥʥʦʡ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʳʤ ʉʦʚʝʪʦʤ 
ʅɸʅ ʋʢʨʘʠʥʳ, ʧʦʩʪʘʚʣʝʥʦ ʟʘʜʘʥʠʝ ʦʙʨʘʟʦʚʘʪʴ ʨʝʛʠʦʥʘʣʴʥʫʶ ʩʝʪʴ ʟʦʥ ʢʦʤʧʣʝʢʩʥʦʡ 
ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ. 

ʆʜʝʩʩʢʘʷ ʦʙʣʘʩʪʴ ʧʦ ʦʮʝʥʢʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʧʦʩʦʙʥʘ 
ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʨʳʚ ʚ ʢʨʫʛ ʚʝʜʫʱʠʭ ʛʦʩʫʜʘʨʩʪʚ ɽʚʨʦʧʳ ʨʘʟʚʠʚʘʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʝ 
ʟʝʤʣʝʜʝʣʠʝ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʝʣʴʭʦʟ ʢʫʣʴʪʫʨ ʧʣʘʥʠʨʫʝʪʩʷ ʚʥʝʜʨʠʪʴ 
ʥʘ ʧʣʦʱʘʜʠ 400 ʪʳʩʷʯ ʛʘ (ʉʪʘʨʯʝʚʩʴʢʠʡ ʖ.ɯ., ʉʪʘʨʯʝʚʩʴʢʠʡ ɯ.ʇ. ɼʦ ʧʠʪʘʥʥʷ  ʧʨʘʢʪʠʯʥʦʾ 
ʨʝʘʣʽʟʘʮʽʾ ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʚʽʪʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʝʢʦʣʦʛʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ 
ʟʘʩʘʜʘʭ ʢʦʤʧʣʝʢʩʥʦʾ ʙʽʦʣʦʛʽʟʘʮʽʾ ʟʝʤʣʝʨʦʙʩʪʚʘ. ɺʽʩʥʠʢ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ ʇʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ. 
ˉ9 (ʯʘʩʪʠʥʘ1). ʆʜʝʩʘ, 2008. ʩ. 23-33). 

ʉʦʛʣʘʩʥʦ ʅʊʇ çɸʛʨʦʙʠʦʧʨʦʩʠʩʪʝʤʘè ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʤʳ ʠʟʫʯʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʪʝʭʥʦʣʦʛʠʶ ʚʳʨʘʱʠʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʩʣʝ 
ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʨʘʧʩ ʦʟʠʤʳʡ. ʇʦʯʚʘ ï ʯʝʨʥʦʟʝʤ ʶʞʥʳʡ ʤʘʣʦʛʫʤʫʩʥʳʡ ʪʷʞʝʣʦ-
ʩʫʛʣʠʥʠʩʪʳʡ. ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ 2012 ʛʦʜʫ ʩʢʣʘʜʳʚʘʣʠʩʴ 
ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʧʦ ʫʚʣʘʞʥʝʥʠʶ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ. 2013 ʛʦʜ ï ʙʣʘʛʦʧʨʠʷʪʥʳʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ: ʈʠʟʦʵʥʪʝʨʠʥ ï ʘʟʦʪʥʦʝ 
ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ (Enterobacter aerogenes), ʌʄɹ ï ʬʦʩʬʘʪʤʦʙʠʣʠʟʘʪʦʨ (Enterobacter 
nimipressualis), ʩʠʣʠʢʘʪʥʳʝ ʙʘʢʪʝʨʠʠ ï ʢʘʣʠʡʥʦʝ ʫʜʦʙʨʝʥʠʝ. ʉʧʦʩʦʙ ʚʥʝʩʝʥʠʷ ʙʠʦʫʜʦʙʨʝʥʠʡ  
- ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʩʝʤʝʥʘ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʉʦʨʪ ï ʂʥʦʧʘ. 
ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʨʠʚʝʜʝʥʘ ʢ 14% ʚʣʘʞʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʥʘʠʚʳʩʰʠʡ ʫʨʦʞʘʡ 
ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʦʩʬʦʨʥʳʭ, ʢʘʣʠʡʥʳʭ ʠ ʧʦʣʥʦʛʦ 
ʫʜʦʙʨʝʥʠʷ.  ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʚ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʧʦʣʥʦʛʦ ʫʜʦʙʨʝʥʠʷ 
(ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ  

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ ʂʘʯʝʩʪʚʦ 

2012 ʛ. 2013 ʛ. 
ʉʨʝʜ-

ʥʷʷ 

Ñ ʢ 

ʢʦʥʪʨʦ-

ʣ  ʁ

ɹʝʣʦʢ, 

% 

ʂʣʝʡ-

ʢʦʚʠʥʘ, % 

ʀɼʂ, 

ʫʩʣ. 

ʝʜ. 

ʂʦʥʪʨʦʣʴ 1,66 3,66 2,66 - 11,1 17,8 105 

ʈʠʟʦʵʥʪʝʨʠʥ 1,65 4,07 2,86 0,20 11,0 17,9 111 

ʌʄɹ  2,07 4,09 3,08 0,42 10,9 17,4 110 

ʉʠʣʠʢʘʪʥʳʝ ʙʘʢʪʝʨʠʠ 2,07 4,27 3,17 0,51 10,8 17,6 110 

ʈʠʟʦʵʥʪʝʨʠʥ, ʌʄɹ 1,69 3,87 2,76 0,10 10,8 17,6 98 

ʈʠʟʦʵʥʪʝʨʠʥ, 

ʩʠʣʠʢʘʪʥʳʝ ʙʘʢʪʝʨʠʠ 
1,69 4,04 2,86 0,20 11,1 18,1 104 

ʌʄɹ, ʩʠʣʠʢʘʪʥʳʝ 

ʙʘʢʪʝʨʠʠ 
2,08 4,62 3,35 0,69 11,6 17,9 107 

ʈʠʟʦʵʥʪʝʨʠʥ, ʌʄɹ, 

ʩʠʣʠʢʘʪʥʳʝ ʙʘʢʪʝʨʠʠ 
2,10 3,88 2,99 0,33 11,6 18,0 99 

ʅʉʈ0,05, ʪ/ʛʘ 0,13 0,16 0,14  
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ʋɼʂ 635.15:631.5 (477.4) 

ʎʠʮʶʨʘ ʗ. ɻ. 

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɻɽʈɹʆʈɽɻʋʃʖʖʏɸ ʈʆʃʔ ʈɽɼʔʂʀ ʆʃɯʁʅʆɰ  

ʋ ɸɼɸʇʊʀɺʅʆʄʋ ɿɽʄʃɽʈʆɹʉʊɺɯ 
 
ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʘʜʘʧʪʠʚʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʥʘʮʽʣʝʥʝ, ʥʘʩʘʤʧʝʨʝʜ, ʥʘ ʧʦʢʨʘʱʝʥʥʷ 

ʘʛʨʦʭʽʤʽʯʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʽ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ ʟ ʦʙʤʝʞʝʥʥʷʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʟʘʩʦʙʽʚ ʭʽʤʽʟʘʮʽʾ ʜʣʷ ʢʦʥʪʨʦʣʶ ʩʝʛʝʪʘʣʴʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ʉʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʪʘ ʋʢʨʘʾʥʽ ʚʩʝ ʙʽʣʴʰ 
ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʷʜʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 
ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʧʦʣʽʚ ʫ ʚʘʨʽʘʥʪʽ ʜʦʧʦʩʽʚʥʦʛʦ ʘʙʦ ʞ ʧʽʩʣʷʞʥʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʨʘʜʠʮʽʡʥʦ ʪʘʢʦʶ 
ʢʫʣʴʪʫʨʦʶ ʻ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʞʠʚʘʥʘ ʛʽʨʯʠʮʷ ʙʽʣʘ. ʇʨʦʪʝ ʚ ɭʚʨʦʧʽ ʚʩʝ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʟ 
ʮʽʻʶ ʤʝʪʦʶ ʥʘʙʫʚʘʻ ʨʝʜʴʢʘ ʦʣʽʡʥʘ, ʷʢʘ ʤʘʻ ʮʽʣʠʡ ʨʷʜ ʧʝʨʝʚʘʛ ʧʦʨʽʚʥʷʥʦ ʟ ʛʽʨʯʠʮʝʶ ʙʽʣʦʶ. ɯʥʦʜʽ ʾʾ 
ʥʘʟʠʚʘʶʪʴ çʙʽʦʣʦʛʽʯʥʠʤ ʧʣʫʛʦʤè, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʤʘʻ ʧʦʪʫʞʥʫ ʩʪʨʠʞʥʝʚʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʷʢʘ 
ʛʣʠʙʦʢʦ ʧʨʦʥʠʢʘʻ ʚ ʧʽʜʦʨʥʽ ʰʘʨʠ. ʇʨʠ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʷʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʫʣʴʦʚʦʛʦ ʽ 
ʤʽʥʽʤʘʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʮʝ ʜʫʞʝ ʚʘʞʣʠʚʦ. ɿʘ ʨʘʭʫʥʦʢ ʢʦʨʝʥʝʚʠʭ ʚʠʜʽʣʝʥʴ ʚʦʥʘ ʩʧʨʠʷʻ 
ʧʦʛʣʠʥʘʥʥʶ ʟ ʛʨʫʥʪʦʚʦ-ʚʙʠʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʩʧʦʣʫʢ ʬʦʩʬʦʨʫ, ʢʘʣʽʶ, ʢʘʣʴʮʽʶ, 
ʩʽʨʢʠ, ʷʢʽ ʫʪʠʣʽʟʫʶʪʴʩʷ ʥʘʩʪʫʧʥʦʶ ʚ ʩʽʚʦʟʤʽʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʢʫʣʴʪʫʨʦʶ. ɼʽʘʤʝʪʨ ʾʾ 
ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ ʩʢʣʘʜʘʻ 2-2,5 ʩʤ (ʫ ʛʽʨʯʠʮʽ ʙʣʠʟʴʢʦ 1 ʩʤ), ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʥʠʢʘʪʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʢʦʨʝʥʷʤʠ ʛʽʨʯʠʮʽ ʟʥʘʯʥʦ ʛʣʠʙʰʝ, ʥʘʚʽʪʴ ʥʘ ʚʘʞʢʠʭ ʟʘ ʤʝʭʘʥʽʯʥʠʤ ʩʢʣʘʜʦʤ ˇʨʫʥʪʘʭ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ɺʅɸʋ ʚʧʨʦʜʦʚʞ 2010 ï 2013 
ʨʨ. ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʛʝʨʙʘʢʨʠʪʠʯʥʠʡ ʧʝʨʽʦʜ ʜʣʷ ʩʘʤʠʭ ʨʦʩʣʠʥ ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʜʚʦʭ ʩʦʨʪʽʚ ï ʈʘʡʜʫʛʠ 
ʡ ɾʫʨʘʚʢʠ ʩʧʽʚʧʘʜʘʻ ʟ ʤʽʞʬʘʟʥʠʤ ʧʝʨʽʦʜʦʤ ʨʦʟʝʪʢʘ ï ʧʦʯʘʪʦʢ ʩʪʝʙʣʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʘ 
ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʙʫʨôʷʥʽʚ ʚʽʜʤʽʯʘʻʪʴʩʷ ʫ ʧʝʨʽʦʜ ʩʘʤʦʛʦ 
ʘʢʪʠʚʥʦʛʦ ʾʾ ʨʦʩʪʫ ï ʙʫʪʦʥʽʟʘʮʽʷ ï ʮʚʽʪʽʥʥʷ. ɺ ʭʦʜʽ ʜʦʟʨʽʚʘʥʥʷ ʥʘʩʽʥʥʷ ʚʧʣʠʚ ʙʫʨôʷʥʽʚ ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʩʽʚʫ ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʟʨʦʩʪʘʻ ʟ ʤʘʢʩʠʤʫʤʦʤ ʾʭ ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʝʢʩʧʦʟʠʮʽʡʥʽʡ 
ʧʨʦʝʢʮʽʾ ʧʦʩʽʚʫ ʫ ʧʝʨʽʦʜ ʙʫʨʦʛʦ ʩʪʨʫʯʢʘ ï ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʚ ʷʢʦʩʪʽ ʧʦʧʝʨʝʜʥʠʢʘ ʧʽʜ ʷʨʽ ʽ ʦʟʠʤʽ ʟʝʨʥʦʚʽ ʟʥʠʞʫʚʘʣʦ 
ʟʘʛʘʣʴʥʫ ʟʘʙʫʨôʷʥʝʥʽʩʪʴ ʤʘʣʦʨʽʯʥʠʤʠ ʪʘ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʙʫʨôʷʥʘʤʠ ʜʦ 54 %. ʇʨʠ ʮʴʦʤʫ ʟʤʽʥʶʚʘʚʩʷ 
ʪʠʧ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ: ʥʘ ʧʦʣʽ ʜʦʤʽʥʫʚʘʣʠ ʥʘʡʙʽʣʴʰ ʷʩʢʨʘʚʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʽʟʥʴʦʾ ʷʨʦʾ ʛʨʫʧʠ ï ʤʠʰʽʡ 
ʟʝʣʝʥʠʡ, ʛʘʣʽʥʩʦʛʘ ʜʨʽʙʥʦʢʚʽʪʢʦʚʘ, ʘ ʦʩʴ ʯʠʩʝʣʴʥʽʩʪʴ ʣʦʙʦʜʠ ʙʽʣʦʾ, ʱʠʨʠʮʽ ʟʚʠʯʘʡʥʦʾ, ʧʠʨʽʶ 
ʧʦʚʟʫʯʦʛʦ ʩʢʦʨʦʯʫʚʘʣʦʩʴ ʫ ʮʽʣʦʤʫ ʥʘ 24-32 %. ɼʚʦʨʘʟʦʚʝ ʚʠʨʦʱʫʚʘʥʥʷ ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʫ ʚʘʨʽʘʥʪʽ 
çʦʩʥʦʚʥʠʡ ʧʦʧʝʨʝʜʥʠʢ + ʧʨʦʤʽʞʥʘ ʧʽʩʣʷʞʥʠʚʥʘ ʢʫʣʴʪʫʨʘè ʟʥʠʞʫʚʘʣʦ ʢʽʣʴʢʽʩʪʴ ʚʝʛʝʪʫʶʯʠʭ 
ʙʫʨôʷʥʽʚ ʜʦ 68 % ʫ ʥʘʡʢʨʘʱʦʤʫ ʚʘʨʽʘʥʪʽ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʛʝʨʙʦʨʝʛʫʣʶʶʯʘ ʬʫʥʢʮʽʷ ʩʦʨʪʽʚ 
ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʙʫʣʘ ʨʽʟʥʦʶ. ɼʣʷ ʩʦʨʪʫ ɾʫʨʘʚʢʘ ʚʧʣʠʚ ʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʙʫʨôʷʥʽʚ ʙʫʚ ʙʽʣʴʰ 
ʚʽʜʯʫʪʥʠʡ, ʥʽʞ ʫ ʩʦʨʪʫ ʈʘʜʫʛʘ. ʇʨʦʪʝ ʫ ʩʦʨʪʫ ʈʘʜʫʛʘ ʤʠ ʚʽʜʤʽʯʘʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʫ ʩʠʣʫ 
ʚʽʪʘʣʽʪʝʥʪʥʫ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʚʝʛʝʪʘʮʽʾ, ʥʽʞ ʫ ʩʦʨʪʫ ɾʫʨʘʚʢʘ. ɺʩʪʘʥʦʚʣʝʥʦ ʪʘʢʦʞ, ʱʦ ʥʘʡʢʨʘʱʠʡ 
ʚʘʨʽʘʥʪ ʟ ʧʦʟʠʮʽʾ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʧʦʣʷ ʚʽʜʤʽʯʝʥʦ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 3 ʤʣʥ ʰʪ./ʛʘ 
ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʜʣʷ ʨʷʜʢʦʚʦʾ ʩʽʚʙʠ (ʤʽʞʨʷʜʜʷ 15 ʩʤ) ʪʘ 1,5 ʤʣʥ. ʰʪ./ʛʘ ʜʣʷ ʰʠʨʦʢʦʨʷʜʥʦʾ 
(ʤʽʞʨʷʜʜʷ 30 ʩʤ). ɿʘʛʫʱʝʥʽ ʧʦʩʽʚʠ ʧʦʥʘʜ 4 ʤʣʥ. ʰʪ./ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʤʘʣʠ ʚʠʱʽ ʟʥʘʯʝʥʥʷ 
ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʩʥʦʚʥʠʭ ʙʫʨôʷʥʽʚ, ʧʨʦʪʝ ʚʥʘʩʣʽʜʦʢ ʟʥʘʯʥʦʛʦ ʧʦʩʠʣʝʥʥʷ 
ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʮʝʡ ʝʬʝʢʪ ʪʨʠʚʘʚ ʥʝʜʦʚʛʦ ʽʟ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʩʪʝʙʣʫʚʘʥʥʷ ï ʧʦʯʘʪʦʢ 
ʙʫʪʦʥʽʟʘʮʽʾ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʫʨôʷʥʽʚ ʚ ʧʦʩʽʚʘʭ ʟʨʦʩʪʘʣʘ. ʅʘʚʧʘʢʠ ʥʘ ʟʨʽʜʞʝʥʠʭ ʧʦʩʽʚʘʭ (ʤʝʥʰʝ 
0,5 ʤʣʥ. ʰʪ./ʛʘ ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ) ʨʽʚʝʥʴ ʛʝʨʙʦʨʝʛʫʣʶʶʯʦʾ ʬʫʥʢʮʽʾ ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʩʫʪʪʻʚʦ 
ʟʥʠʞʫʚʘʚʩʷ ʷʢ ʽ ʟʘ ʰʠʨʦʢʦʨʷʜʥʦʾ ʩʽʚʙʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʚʠʯʘʡʥʦʶ ʨʷʜʢʦʚʦʶ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʱʝ ʚʠʢʣʘʜʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʠʨʦʱʫʚʘʥʥʷ 
ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʣʠʰʝ ʷʢ ʯʠʥʥʠʢ ʟʤʽʮʥʝʥʥʷ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʛʦʩʧʦʜʘʨʩʪʚ, ʘʣʝ ʽ ʷʢ 
ʧʨʠʡʦʤ, ʷʢʠʡ ʨʦʙʠʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʬʽʪʦʩʘʥʽʪʘʨʥʫ ʩʠʪʫʘʮʽʶ ʚ ʩʽʚʦʟʤʽʥʽ. ʎʝ ʦʩʦʙʣʠʚʦ 
ʚʘʞʣʠʚʦ ʜʣʷ ʤʦʙʽʣʽʟʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 
ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ. 
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                                                                                                                                         ɭʱʝʥʢʦ ɺ.ʆ. 

                                                                                                                               ʜ. ʩ.-ʛ. ʥ., ʧʨʦʬʝʩʦʨ 

                                                                                      ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ  

                                                                          ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

 

ʉʆʅʗʐʅʀʂ ʋ ʉɯɺʆɿʄɯʅɯ 

 
ʉʦʥʷʰʥʠʢ ʟʜʘʚʥʘ ʙʫʚ ʪʨʘʜʠʮʽʡʥʦʶ ʦʣʽʡʥʦʶ ʢʫʣʴʪʫʨʦʶ ʉʪʝʧʫ ʪʘ ʧʽʚʜʝʥʥʠʭ ʽ 

ʮʝʥʪʨʘʣʴʥʠʭ ʣʽʩʦʩʪʝʧʦʚʠʭ ʨʘʡʦʥʽʚ ʥʘʰʦʾ ʢʨʘʾʥʠ, ʘ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʡʦʛʦ ʧʦʩʽʚʠ ʚʩʝ ʙʽʣʴʰʽ 
ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ ʽ ʥʘ ʧʽʚʥʦʯʽ ʋʢʨʘʾʥʠ. ɼʣʷ ʧʦʣʽʩʴʢʦʾ ʟʦʥʠ ʩʝʣʝʢʮʽʦʥʝʨʠ ʚʠʚʝʣʠ ʜʣʷ ʨʷʜ 
ʩʢʦʨʦʩʪʠʛʣʠʭ ʛʽʙʨʠʜʽʚ ʪʘ ʩʦʨʪʽʚ, ʜʦʙʨʝ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʨʝʛʽʦʥʫ. 
ʊʘ ʡ ʧʦʪʝʧʣʽʥʥʷ ʢʣʽʤʘʪʫ ʩʧʨʠʷʻ ʧʦʰʠʨʝʥʥʶ ʩʦʥʷʰʥʠʢʘ ʧʽʚʥʽʯʥʽʰʝ ʪʨʘʜʠʮʽʡʥʦʛʦ 
ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ. 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʩʦʥʷʰʥʠʢʘ ʚ ʮʽʣʦʤʫ ʧʦ ʢʨʘʾʥʽ ʚ ʦʢʨʝʤʽ ʨʦʢʠ ʧʝʨʝʚʝʨʰʠʣʘ ʨʫʙʽʞ 4,7 
ʤʣʥ. ʛʘ  ʽ ʚ ʩʪʨʫʢʪʫʨʽ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʯʘʩʪʢʘ ʜʘʥʦʾ ʦʣʽʡʥʦʾ  ʢʫʣʴʪʫʨʠ ʜʦʩʷʛʣʘ 18% ʧʨʠ 13% ʚ 
ʦʩʪʘʥʥʽʡ ʨʽʢ ʜʨʫʛʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʪʘ 4,6ï5,0% ï ʫ ʜʦʨʝʬʦʨʤʝʥʽ ʯʘʩʠ. 

ʉʦʥʷʰʥʠʢ ʥʝ ʧʝʨʝʥʦʩʠʪʴ ʥʽ ʙʝʟʟʤʽʥʥʠʭ, ʥʽ ʧʦʚʪʦʨʥʠʭ ʧʦʩʽʚʽʚ ʫ ʩʽʚʦʟʤʽʥʽ, ʘ ʧʦʚʝʨʪʘʪʠ 
ʡʦʛʦ ʥʘ ʧʦʧʝʨʝʜʥʻ ʤʽʩʮʝ ʚʠʨʦʱʫʚʘʥʥʷ ʤʦʞʥʘ ʥʝ ʨʘʥʽʰ ʰʝʩʪʠ-ʚʦʩʴʤʠʨʽʯʥʦʛʦ ʧʝʨʽʦʜʫ. 
ʊʨʠʚʘʣʽʩʪʴ ʮʴʦʛʦ  ʩʪʨʦʢʫ ʧʦʚôʷʟʘʥʘ ʟ ʪʨʠʚʘʣʽʩʪʶ ʞʠʪʪʻʟʜʘʪʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘʩʽʥʥʷ  ʧʘʨʘʟʠʪʥʦʛʦ 
ʙʫʨô̫ ʥʫ ʩʦʥʷʰʥʠʢʘ ï ʚʦʚʯʢʘ ʩʦʥʷʰʥʠʢʦʚʦʛʦ. ɸʣʝ ʨʦʟʤʽʩʪʠʚʰʠ ʧʝʨʝʜ ʩʦʥʷʰʥʠʢʦʤ ʫ ʩʽʚʦʟʤʽʥʽ 
ʩʦʶ, ʢʫʢʫʨʫʜʟʫ, ʣʴʦʥ ʯʠ ʽʥʰʫ ʢʫʣʴʪʫʨʫ, ʢʦʨʽʥʥʷ ʷʢʠʭ ʚʠʜʽʣʷʻ ʧʨʦʚʦʢʫʶʯʽ ʜʦ ʧʨʦʨʦʩʪʘʥʥʷ 
ʥʘʩʽʥʥʷ ʮʴʦʛʦ ʙʫʨô̫ ʥʫ ʨʝʯʦʚʠʥʠ, ʘʣʝ ʩʘʤʝ ʮʠʤ ʧʘʨʘʟʠʪʦʤ ʥʝ ʫʨʘʞʫʻʪʴʩʷ, ʤʦʞʥʘ ʥʘ ʨʽʢ-ʜʚʘ 
ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥ ʧʦʚʝʨʥʝʥʥʷ ʩʦʥʷʰʥʠʢʘ ʥʘ ʧʦʣʝ, ʭʦʯ  ʟʣʦʚʞʠʚʘʪʠ ʮʠʤ ʽ ʥʝ ʚʘʨʪʦ. ɿʫʤʦʚʣʝʥʦ 
ʮʝ ʙʘʛʘʪʴʤʘ ʧʨʠʯʠʥʘʤʠ, ʘʣʝ ʚ ʨʘʡʦʥʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʦʩʥʦʚʥʦʶ ʟ ʥʠʭ ʙʫʜʝ  
ʥʘʧʨʫʞʝʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ, ʪʦʤʫ ʱʦ ʛʣʠʙʠʥʥʽ ʟʘʧʘʩʠ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ, ʚʠʪʨʘʯʝʥʽ 
ʧʦʧʝʨʝʜʥʴʦʶ ʢʫʣʴʪʫʨʦʶ  ʩʦʥʷʰʥʠʢʘ, ʤʦʞʫʪʴ  ʚʽʜʥʦʚʠʪʠʩʴ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ  ʥʝ ʨʘʥʽʰʝ ʷʢ 
ʯʝʨʝʟ 3ï4 ʨʦʢʠ. ʉʘʤʝ ʟ  ʮʽʻʾ ʧʦʟʠʮʽʾ ʥʝʜʦʮʽʣʴʥʦ ʩʦʥʷʰʥʠʢ ʩʽʷʪʠ ʧʽʩʣʷ  ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ 
ʪʨʠʚʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʫʜʘʥʩʴʢʦʾ ʪʨʘʚʠ ʯʠ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ.ʅʝ ʙʘʞʘʥʠʤʠ ʧʦʧʝʨʝʜʥʠʢʘʤʠ 
ʜʣʷ ʩʦʥʷʰʥʠʢʘ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ  ʩʧʽʣʴʥʠʭ ʭʚʦʨʦʙ  ʙʫʜʫʪʴ  ʛʦʨʦʭ ʽ ʩʦʷ, ʨʽʧʘʢ ʽ ʪʦʤʘʪʠ. ɼʦ 
ʛʨʫʧʠ ʢʨʘʱʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʦʟʠʤʽ ʢʦʣʦʩʦʚʽ, ʘ ʜʦ ʜʦʙʨʠʭ ï ʷʨʽ ʢʦʣʦʩʦʚʽ ʪʘ 
ʢʫʢʫʨʫʜʟʫ. ʉʘʤ ʞʝ ʩʦʥʷʰʥʠʢ ʯʦʤʫʩʴ ʟʜʘʚʥʘ ʚʚʘʞʘʻʪʴʩʷ  ʛʽʨʰʠʤ ʧʦʧʝʨʝʜʥʠʢʦʤ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ  ʢʫʣʴʪʫʨ ʚ ʨʘʡʦʥʘʭ ʩʦʥʷʰʥʠʢʦʩʽʷʥʥʷ, ʭʦʯ ʟʘ ʥʘʰʠʤʠ ʜʘʥʠʤʠ ʚʽʥ ʙʫʜʝ  
ʢʨʘʱʠʤ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʢʫʣʴʪʫʨ ʥʘ ʟʝʣʝʥʫ ʤʘʩʫ (ʚʠʢʦ-ʚʽʚʩʘ ʯʠ ʢʫʢʫʨʫʜʟʠ, ʥʘʧʨʠʢʣʘʜ). ʏʘʩʪʦ ʡ 
ʫʨʦʞʘʡʥʽʩʪʴ ʷʯʤʝʥʶ ʧʽʩʣʷ ʩʦʥʷʰʥʠʢʘ ʙʫʚʘʻ ʚʠʱʦʶ, ʥʽʞ ʧʽʩʣʷ ʢʫʢʫʨʫʜʟʠ. ʇʽʩʣʷ  
ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ  ʩʦʥʷʰʥʠʢʘ ʢʨʘʱʝ ʩʽʷʪʠ  ʽ ʦʟʠʤʽ ʢʦʣʦʩʦʚʽ, ʥʽʞ ʧʽʩʣʷ ʢʫʢʫʨʫʜʟʠ ʪʠʭ ʞʝ ʩʪʨʦʢʽʚ 
ʜʦʟʨʽʚʘʥʥʷ, ʪʦʤʫ ʱʦ ˇʨʫʥʪ ʧʽʩʣʷ ʩʦʥʷʰʥʠʢʘ ʢʨʘʱʝ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʪʘ ʡ ʙʫʨô̫ ʥʽʚ ʧʽʩʣʷ  ʥʴʦʛʦ 
ʟʘʣʠʰʘʻʪʴʩʷ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ ʧʽʩʣʷ ʢʫʢʫʨʫʜʟʠ  ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʦʙʦʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʟʘ 
ʙʝʟʛʝʨʙʽʮʠʜʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. 

ɹʘʛʘʪʦ ʭʪʦ ʚʽʜʥʦʩʠʪʴ ʩʦʥʷʰʥʠʢ ʜʦ ʢʫʣʴʪʫʨ, ʷʢʽ ʜʫʞʝ ʚʠʩʥʘʞʫʶʪʴ ˇʨʫʥʪ ʥʘ ʧʦʞʠʚʥʫ 
ʨʝʯʦʚʠʥʫ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʥʘ 1 ʪ ʥʘʩʽʥʥʷ  ʚʽʥ  ʩʧʦʞʠʚʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 50 ʢʛ ʘʟʦʪʫ, 20 ʢʛ  
ʬʦʩʬʦʨʫ ʽ 130 ʢʛ  ʢʘʣʽʶ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʦʟʠʤʘ ʧʰʝʥʠʮʷ ʽ ʢʫʢʫʨʫʜʟʘ ʥʘ 1 ʪ ʟʝʨʥʘ ʽ ʚʽʜʧʦʚʽʜʥʦʾ  
ʢʽʣɹʢʦʩʪʽ ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚʠʥʦʩʷʪʴ ʟ ˇʨʫʥʪʫ ʣʠʰʝ  ʙʣʠʟʴʢʦ 30 ʢʛ  ʘʟʦʪʫ, 12 ʢʛ  ʬʦʩʬʦʨʫ ʪʘ 
25 ʢʛ ʢʘʣʽʶ. ɸʣʝ ʙʽʣʴʰʽʩʪʴ ʚʠʪʨʘʯʝʥʦʾ ʩʦʥʷʰʥʠʢʦʤ ʧʦʞʠʚʠ ʟ ˇʨʫʥʪʫ ʟʘʣʠʰʘʻʪʴʩʷ  ʥʘ ʧʦʣʽ ʟ 
ʥʝʪʦʚʘʨʥʦʶ ʧʨʦʜʫʢʮʽʻʶ, ʘ ʟ 30-ʮʝʥʪʥʝʨʥʠʤ ʚʨʦʞʘʻʤ ʥʘʩʽʥʥʷ  ʟ ʧʦʣʷ ʩʦʥʷʰʥʠʢʘ ʚʽʜʯʫʞʫʻʪʴʩʷ  
ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ  ʽ ʢʘʣʽʶ ʟʦʢʨʝʤʘ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ, ʥʽʞ ʟ ʧʦʣʽʚ ʧʰʝʥʠʮʽ ʽ 
ʢʫʢʫʨʫʜʟʠ ʟ ʚʨʦʞʘʻʤ ʟʝʨʥʘ 5 ʽ 8 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ.  ʎʠʤ ʩʘʤʠʤ ʩʧʨʦʩʪʦʚʫʻʪʴʩʷ  ʪʚʝʨʜʞʝʥʥʷ 
ʙʘʛʘʪʴʦʭ  ʘʥʘʣʽʪʠʢʽʚ ʧʨʦ ʪʝ, ʱʦ  ʚʚʝʜʝʥʥʷ  ʩʦʥʷʰʥʠʢʘ ʚ ʩʽʚʦʟʤʽʥʫ ʟʫʤʦʚʣʶʻ ʚʠʩʥʘʞʝʥʥʷ 
ˇʨʫʥʪʫ ʥʘ ʧʦʞʠʚʫ, ʘ, ʦʪʞʝ, ʽ ʥʝʤʘ ʧʦʪʨʝʙʠ ʚʽʜʥʦʩʠʪʠ ʩʦʥʷʰʥʠʢ ʜʦ çʘʛʨʝʩʠʚʥʠʭè ʢʫʣʴʪʫʨ  
ʧʦʣʴʦʚʦʾ ʩʽʚʦʟʤʽʥʠ.  ɹʽʣʴʰʝ ʪʦʛʦ,  ʡʦʛʦ  ʚʠʨʦʱʫʚʘʥʥʷ ʤʦʞʝ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ˇʨʫʥʪʦʚʝ  
ʩʝʨʝʜʦʚʠʱʝ ʯʝʨʝʟ ʤʝʣʽʦʨʘʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥ ʩʦʥʷʰʥʠʢʘ ʜʦ ʨʦʟʩʦʣʝʥʥʷ ˇʨʫʥʪʫ ʪʘ 
ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ   ʥʠʤ   ʚʦʜʠ ʥʘ ʟʝʤʣʷʭ ʟ ʥʘʜʤʽʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ ʛʣʠʙʠʥʥʠʭ 
ʰʘʨʽʚ.  
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ɼʝʥʠʩʶʢ ɺ.ʄ.  

ʘʩʧʽʨʘʥʪ  

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

 

ɿɸɹʋʈôʗʅɽʅɯʉʊʔ ʇʐɽʅʀʎɯ ʗʈʆɰ ɿɸʃɽɾʅʆ ɺɯɼ ɯʅʊɽʅʉʀɺʅʆʉʊɯ 

ʆʉʅʆɺʅʆɻʆ ʆɹʈʆɹɯʊʂʋ ɻʈʋʅʊʋ 

 

ʉʫʯʘʩʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʥʘʫʢʘ ʨʫʭʘʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʘʪ ʥʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʽʚ ʤʽʥʽʤʘʣʽʟʘʮʽʾ ʻ 

ʟʤʝʥʰʝʥʥʷ ʛʣʠʙʠʥʠ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʘʙʦ ʟʘʤʽʥʘ ʦʨʘʥʢʠ ʤʝʥʰ ʝʥʝʨʛʦʻʤʥʠʤ ʦʙʨʦʙʽʪʢʦʤ, 

ʘʜʞʝ ʦʨʘʥʢʘ ʟʘʡʤʘʻ ʚʝʣʠʢʫ ʯʘʩʪʢʫ ʛʨʦʰʦʚʠʭ ʟʘʪʨʘʪ ʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ 

ʢʫʣʴʪʫʨʠ. ʋ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʜʦʩʣʽʜʽ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʋʅʋʉ ʚʠʚʯʘʚʩʷ ʚʧʣʠʚ 

ʟʤʝʥʰʝʥʥʷ ʛʣʠʙʠʥʠ ʦʨʘʥʢʠ ʟ ʢʦʪʢʦʤ ʽ ʙʝʟ ʥʴʦʛʦ ʟ 25-27 ʜʦ 15-17 ʩʤ ʪʘ ʾʾ ʟʘʤʽʥʘ ʧʣʦʩʢʦʨʽʟʥʠʤ 

ʨʦʟʧʫʰʝʥʥʷʤ ʥʘ ʢʽʣʴʢʽʩʪʴ ʙʫʨôʷʥʽʚ ʫ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ ʷʨʦʾ ʩʦʨʪʫ ʊʨʽʟʦ ʧʽʩʣʷ ʨʽʧʘʢʫ ʷʨʦʛʦ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʬʘʟʽ ʪʨʫʙʢʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʷʨʦʾ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2011ï2013 ʨʨ. ʟʤʝʥʰʝʥʥʷ ʛʣʠʙʠʥʠ ʦʨʘʥʢʠ ʚʽʜ ʥʘʡʙʽʣʴʰʦʾ ʜʦ ʥʘʡʤʝʥʰʦʾ 

ʟʙʽʣʴʰʫʚʘʣʦ ʢʽʣʴʢʽʩʪʴ ʙʫʨôʷʥʽʚ ʥʘ 25 ʰʪ./ʤ
2
. ʎʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʴ ʷʢ ʟʘ ʨʘʭʫʥʦʢ 

ʦʜʥʦʨʽʯʥʠʭ, ʪʘʢ ʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʙʫʨôʷʥʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʨʘʥʢʠ ʟ ʢʦʪʢʦʤ ʧʨʦʚʦʢʫʚʘʣʦ ʙʫʨôʷʥʠ 

ʜʦ ʧʨʦʨʦʩʪʘʥʥʷ ʚʦʩʝʥʠ, ʷʢʽ ʛʠʥʫʣʠ ʚʟʠʤʢʫ ʧʽʜ ʯʘʩ ʤʦʨʦʟʽʚ. ʊʦʤʫ ʥʘ ʬʦʥʽ ʪʘʢʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ʢʽʣʴʢʽʩʪʴ ʙʫʨôʷʥʽʚ ʙʫʣʘ ʤʝʥʰʦʶ, ʥʽʞ ʥʘ ʬʦʥʽ ʦʨʘʥʢʠ ʥʘ ʪʘʢʫ ʞ ʛʣʠʙʠʥʫ ʙʝʟ ʢʦʪʢʘ. ɿʘʤʽʥʘ 

ʦʨʘʥʢʠ ʧʣʦʩʢʦʨʽʟʥʠʤ ʨʦʟʧʫʰʝʥʥʷʤ ʥʘ 15ï17; 20ï22 ʪʘ 25ï27 ʩʤ ʟʙʽʣʴʰʫʚʘʣʦ ʢʽʣʴʢʽʩʪʴ 

ʙʫʨôʷʥʽʚ ʚʽʜʥʦʩʥʦ ʦʨʘʥʢʠ ʥʘ ʪʘʢʽ ʞ ʛʣʠʙʠʥʠ ʥʘ 60; 56 ʪʘ 31 ʰʪ./ʤ
2
 ʚ̔ ʜʧʦʚʽʜʥʦ. ʉʣʽʜ ʪʘʢʦʞ 

ʚʽʜʤʽʪʠʪʠ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʙʫʨôʷʥʽʚ ʥʘ ʬʦʥʽ ʙʝʟʧʦʣʠʮʝʚʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʧʦʨʽʚʥʷʥʦ ʟ ʦʨʘʥʢʦʶ.  

ʋ ʬʘʟʽ ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʷʨʦʾ ʥʘ ʬʦʥʽ ʦʨʘʥʢʠ ʥʘ 25ï27 ʩʤ 

ʥʘʨʘʭʦʚʫʚʘʣʦʩʴ 68 ʰʪ./ʤ
2
 ʙʫʨôʷʥʽʚ, ʘ ʟʘ ʛʣʠʙʠʥʠ ʦʙʨʦʙʽʪʢʫ 15ï17 ʩʤ ï 106 ʰʪ./ʤ

2
. ʅʘ ʬʦʥʽ 

ʧʣʦʩʢʦʨʽʟʥʦʛʦ ʨʦʟʧʫʰʝʥʥʷ ʥʘ 15ï17 ʩʤ ʥʘʨʘʭʦʚʫʚʘʣʦʩʴ ʥʘ 42 ʰʪ./ʤ
2
 ʙʫʨôʷʥʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 

ʬʦʥʽ ʦʨʘʥʢʠ ʪʘ ʥʘ 11 ʰʪ./ʤ
2
 ʙʽʣʴʰʝ, ʥʽʞ ʟʘ ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ʥʘ 25ï27 ʩʤ. ɺ ʢʽʥʮʽ 

ʚʝʛʝʪʘʮʽʾ ʧʰʝʥʠʮʽ ʷʨʦʾ ʢʽʣʴʢʽʩʪʴ ʙʘʛʘʪʦʨʽʯʥʠʭ ʙʫʨôʷʥʽʚ ʥʝ ʟʘʣʝʞʘʣʘ ʚʽʜ ʟʘʭʦʜʫ ʽ ʛʣʠʙʠʥʠ 

ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʽ ʩʪʘʥʦʚʠʣʘ 4 ʰʪ./ʤ
2
.  

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʘʥʢʠ ʟ ʢʦʪʢʦʤ ʟʘʤʽʩʪʴ ʦʨʘʥʢʠ ʙʝʟ ʢʦʪʢʘ ʟʥʘʯʥʦ 

ʟʥʠʞʫʚʘʣʦ ʢʽʣʴʢʽʩʪʴ ʙʫʨôʷʥʽʚ ʷʢ ʥʘ ʧʦʯʘʪʢʫ, ʪʘʢ ʽ ʚ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ ʧʰʝʥʠʮʽ ʷʨʦʾ ʧʨʦʪʷʛʦʤ ʫʩʽʭ 

ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʉʣʽʜ ʪʘʢʦʞ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʨʽʟʥʠʮʷ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ 

ʜʦʩʣʽʜʫ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ 2011 ʨʦʮʽ ʪʘ ʙʫʣʘ ʙʽʣʴʰʦʶ ʫ 2012 ʽ 2013 ʨʦʢʘʭ, ʱʦ ʫʟʛʦʜʞʫʚʘʣʦʩʴ ʟ 

ʨʽʟʥʦʶ ʟʚʦʣʦʞʝʥʽʩʪʶ ʧʝʨʽʦʜʽʚ ʚʝʛʝʪʘʮʽʾ ʧʰʝʥʠʮʽ ʷʨʦʾ, ʢʦʣʠ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ 2011 

ʨʦʮʽ ʟʛʣʘʜʞʫʚʘʣʘ ʚʧʣʠʚ ʥʘ ʟʘʙʫʨôʷʥʝʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʭʦʜʽʚ ʟʷʙʣʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ.  
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ʄʘʤʩʠʨʦʚ ʅ.ʀ. 

ʢ. ʩ.-ʭ. ʥ., ʜʦʮʝʥʪ 

ʊʠʤʦʚ ʄ.ʈ. 

ʩʪʫʜʝʥʪ  

ʄʘʤʩʠʨʦʚ ʅ.ɸ. 

ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʇʆ çʄʘʡʢʦʧʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʈɽɻʋʃʗʊʆʈʆɺ ʈʆʉʊɸ ʀ 

ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ ʇʆɼ ʆɿʀʄʋʖ ʇʐɽʅʀʎʋ ɺ ɸɼʓɻɽɽ 
 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʰʝʥʠʮʳ ʠ ʜʨʫʛʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ʋʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʚʣʠʷʝʪ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʧʨʦʜʫʢʮʠʠ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʟ ʤʫʢʠ, ʢʨʫʧ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʦʚʳʭ ʟʘʚʠʩʠʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʢʦʤʙʠʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʀ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʵʪʦ 

ʚʣʠʷʝʪ ʥʘ ʮʝʥʳ ʤʷʩʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʜʦʙʨʝʥʠʡ, ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʢʘʯʝʩʪʚʘ 

ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʤʘʪʝʨʠʘʣʴʥʦ-ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ɺʩʝ 

ʵʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʧʦʩʪʘʚʠʪʴ ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʵʬʬʝʢʪʦʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʟʘʪʨʘʪʳ ʥʝ 

ʦʢʫʧʘʶʪʩʷ ʧʦʣʫʯʝʥʥʳʤ ʵʬʬʝʢʪʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʜʚʫʭ ʚʠʜʦʚ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ (ʙʠʦʩʠʣ ʠ ʠʤʤʫʥʦʮʠʪʦʬʠʪ) ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʠʷ (N90P90K90) ʥʘ ʬʦʥʝ ʢʦʥʪʨʦʣʷ ʜʣʷ ʜʚʫʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʧʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʪʝʥʜʝʥʮʠʶ (ʪʘʙʣ. 1).  
 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ 

 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, 2010-2013 ʛʛ. 
 

ʇʦʢʘʟʘʪʝʣʴ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʩʦʨʪ ʄʘʬʵ/ʩʦʨʪ ʄʘʡʢʦʧʯʘʥʢʘ 

ʢʦʥʪʨʦʣʴ 
ʠʤʤʫʥʦ- 

ʮʠʪʦʬʠʪ 
ʙʠʦʩʠʣ N90P90K90 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 31,8/32,7 41,7/43,6 43,3/45,2 45,3/47,3 

ʉʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʪʳʩ.ʨʫʙ./ʛʘ 14,3/14,7 18,8/19,6 19,5/20,3 20,4/21,3 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʪʳʩ. ʨʫʙ./ʛʘ 10,5 13,2 13,2 14,5 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ, ʨʫʙ./ʮ 330,2/321,1 316,5/302,7 304,8/292,0 320,1/306,6 

ʇʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʨʫʙ./ʮ 119,8/128,7 133,3/147,2 145,0/158,0 129,8/143,3 

ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, % 36,3/40,0 42,1/48,6 47,6/54,1 40,6/46,7 
 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ 

ʧʦʩʝʚʝ ʧʰʝʥʠʮʳ ʥʘ 1 ʛʝʢʪʘʨʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N90P90K90 (14,5 

ʪʳʩ. ʨʫʙ./ʛʘ) ʠ ʥʘʠʤʝʥʴʰʠʝ ï ʥʘ ʢʦʥʪʨʦʣʝ (10,5 ʪʳʩ. ʨʫʙ./ʛʘ). ʅʦ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʦʨʪʦʚ ʢʫʣʴʪʫʨʳ, ʠʟʤʝʥʷʶʱʝʡʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʫʜʦʙʨʝʥʠʡ, 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ. ʅʘʠʤʝʥʴʰʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 

ʮʝʥʪʥʝʨʘ ʧʰʝʥʠʮʳ ʦʙʦʠʭ ʩʦʨʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ 

çɹʠʦʩʠʣè: 304,8 ʨʫʙ./ʮ (ʩʦʨʪ ʄʘʬʵ) ʠ 292,0 ʨʫʙ./ʮ (ʩʦʨʪ ʄʘʡʢʦʧʯʘʥʢʘ).  

ɼʦʭʦʜʥʦʩʪʴ (ʚʳʛʦʜʥʦʩʪʴ) ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʦʪʨʘʞʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ï ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ.  ʇʦ ʩʭʝʤʝ ʚʳʯʠʩʣʝʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʨʪʘ ʧʰʝʥʠʮʳ 

çʄʘʡʢʦʧʯʘʥʢʘè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ çɹʠʦʩʠʣè, ʛʜʝ ʜʦʩʪʠʛʥʫʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ï 54,1%.   
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ʈʫʣʝʚ ɸ.ʉ. 

ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʜ. ʩ.-ʭ. ʥ.  

ʟʘʤ. ʜʠʨʝʢʪʦʨʘ 

ʂʦʰʝʣʝʚ ɸ.ɺ. 

ʢ. ʩ.-ʭ. ʥ., ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ɻʅʋ çɺʅʀʀ ʠʥʩʪʠʪʫʪ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠè ʈɸʉʍʅ 

 

ʇʈʆɹʃɽʄʓ ʇʆʃɽɿɸʑʀʊʅʆɻʆ ʃɽʉʆʈɸɿɺɽɼɽʅʀʗ ʖɻɸ ʈʆʉʉʀʀ 

 

ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʨʦʜʠʥʦʡ ʧʦʣʝʟʘʱʠʪʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ. ɿʘ ʙʦʣʝʝ ʯʝʤ 150-ʣʝʪʥʶʶ 

ʝʛʦ ʠʩʪʦʨʠʶ ʚ ʩʪʨʘʥʝ ʩʦʟʜʘʥʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʣʝʩʥʦʡ ʤʝʣʠʦʨʘʮʠʠ.  
ɼʘʥʥʳʝ ʥʘʫʢʠ, ʤʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ ʟʝʤʣʝʜʝʣʠʷ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʣʝʩʦʩʪʝʧʥʳʭ ʠ 

ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʫʙʝʞʜʘʶʪ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʤʥʦʛʠʤ 
ʥʝʛʘʪʠʚʥʳʤ ʷʚʣʝʥʠʷʤ ʢʦʤʧʣʝʢʩʦʤ ʬʠʪʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʫʶʱʝʡ 
ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʩʣʫʞʠʪ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʭ ʟʘʱʠʪʥʳʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ. 
ʗʚʣʷʷʩʴ ʦʙʲʝʢʪʦʤ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦʥʠ 
ʩʪʘʙʠʣʠʟʠʨʫʶʪ ʠ ʥʦʨʤʘʣʠʟʫʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʦʙʨʘʟʫʶʪ ʫʩʪʦʡʯʠʚʳʝ ʥʦʚʳʝ 
ʘʛʨʦʣʝʩʦʣʘʥʜʰʘʬʪʳ. ʇʨʠ ʵʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ 
ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʦʩʚʦʝʥʥʦʡ ʠʤʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʤʧʳ ʠ ʢʘʯʝʩʪʚʦ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʨʘʙʦʪ ʚ ʟʘʱʠʪʥʦʤ ʣʝʩʦʨʘʟʚʝʜʝʥʠʠ ʥʠʟʢʠ, ʦʥʠ ʯʘʩʪʦ ʥʦʩʷʪ ʥʝʢʦʤʧʣʝʢʩʥʳʡ, ʬʨʘʛʤʝʥʪʘʨʥʳʡ 
ʭʘʨʘʢʪʝʨ. ʅʘ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʜʝʛʨʘʜʠʨʦʚʘʥʳ, ʧʦʚʨʝʞʜʘʶʪʩʷ ʠ ʦʪʤʠʨʘʶʪ, 
ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʳ ʥʝʦʪʣʦʞʥʳʝ ʤʝʨʳ ʧʦ ʠʭ ʦʟʜʦʨʦʚʣʝʥʠʶ ʠ ʦʙʝʩʧʝʯʝʥʠʶ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʤʝʥʳ ʧʦʢʦʣʝʥʠʡ ʜʨʝʚʦʩʪʦʷ, ʫʩʠʣʝʥʠʶ ʦʭʨʘʥʳ ʙʠʦʟʘʱʠʪʥʦʡ ʟʦʥʳ. 

ɼʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʪʨʝʡʰʠʭ ʧʨʦʙʣʝʤ. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 1,1 ʤʣʥ. ʛʘ - ʵʪʦ ʫʞʝ ʵʨʦʜʠʨʦʚʘʥʥʳʝ ʟʝʤʣʠ ʠ 2,6 ʤʣʥ. ʛʘ - ʵʨʦʟʠʦʥʥʦ-
ʦʧʘʩʥʳʝ. ʅʘ ʟʝʤʣʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʩʦʟʜʘʥʦ ʩʚʳʰʝ 150 ʪʳʩ. ʛʘ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ 
ʥʘʩʘʞʜʝʥʠʡ ʨʘʟʥʦʛʦ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ 135,6 ʪʳʩ. ʛʘ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ 
ʧʦʣʦʩ. ɺ ʥʘʩʘʞʜʝʥʠʷʭ ʧʨʝʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ: ʨʦʙʠʥʠʷ ʧʩʝʚʜʦʘʢʘʮʠʷ, 
ʷʩʝʥʴ ʟʝʣʝʥʳʡ ʠ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ, ʛʣʝʜʠʯʠʷ ʪʨʝʭʢʦʣʶʯʢʦʚʘʷ, ʪʦʧʦʣʴ 
ʢʘʥʘʜʩʢʠʡ, ʯʝʨʥʳʡ ʠ ʧʠʨʘʤʠʜʘʣʴʥʳʡ. 

ʇʣʦʱʘʜʴ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʟʝʤʣʷʭ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʦʩʪʘʚʣʷʝʪ 240,2 ʪʳʩ. ʛʘ, ʠʟ ʥʠʭ 
120,0 ʪʳʩ. ʛʘ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ɺ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ ʧʨʦʠʟʨʘʩʪʘʶʪ 
ʜʫʙ, ʢʣʝʥ, ʷʩʝʥʴ, ʘʢʘʮʠʷ ʙʝʣʘʷ. 

ɺ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪʩʷ 144,1 ʪʳʩ. ʛʘ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ɿʘʱʠʪʥʘʷ ʣʝʩʠʩʪʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,38 ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʜʦ 2,67% ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʦʙʣʘʩʪʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ. ʉʚʳʰʝ ʯʝʪʚʝʨʪʠ 

ʧʣʦʱʘʜʠ ʧʘʰʥʠ (ʦʢʦʣʦ 1,5 ʤʣʥ. ʛʝʢʪʘʨʦʚ) ʧʦʜʚʝʨʞʝʥʦ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʠ ʦʢʦʣʦ ʪʨʝʪʠ (2 ʤʣʥ. 

ʛʝʢʪʘʨʦʚ) - ʜʝʬʣʷʮʠʠ. ʇʣʦʱʘʜʴ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ (ʧʝʩʢʦʚ, ʦʚʨʘʛʦʚ, ʙʘʣʦʢ, 

ʨʘʟʨʫʰʝʥʥʳʭ ʩʢʣʦʥʦʚ, ʦʧʫʩʪʳʥʝʥʥʳʭ ʧʘʩʪʙʠʱ) ʧʨʝʚʳʩʠʣʘ 3 ʤʣʥ. ʛʝʢʪʘʨʦʚ. 

ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʟʘʱʠʪʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2020 ʛʦʜʘ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʨʦʜʦʦʭʨʘʥʥʫʶ ʢʦʥʮʝʧʮʠʶ ʤʝʨʦʧʨʠʷʪʠʡ, ʜʦʣʛʦʩʨʦʯʥʳʝ ʮʝʣʠ, 

ʟʘʜʘʯʠ ʠ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. ɽʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʟʜʦʨʦʚʣʝʥʠʷ ʘʛʨʦʩʬʝʨʳ ʩʪʨʘʥʳ, ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʅʘ ʦʩʥʦʚʝ ʩʪʨʘʪʝʛʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚʦ ɺʅʀɸʃʄʀ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʟʘʱʠʪʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʱʠʪʥʳʤ 

ʣʝʩʦʨʘʟʚʝʜʝʥʠʝʤ ʥʘ ʶʛʝ ʈʦʩʩʠʠ. 
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ʘʩʧʽʨʘʥʪ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

 

ʄɯʅɯʄɸʃɯɿɸʎɯʗ ʆʉʅʆɺʅʆɻʆ ʆɹʈʆɹɯʊʂʋ  

ʊɸ ɿɸɹʋʈôʗʅɽʅɯʉʊʔ ʃʔʆʅʋ ʆʃɯʁʅʆɻʆ 

 

ɺ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʟʤʽʥʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʻ ʾʾ ʫʨʦʞʘʡʥʽʩʪʴ. ʆʜʥʘʢ ʥʘʚʽʪʴ ʧʨʠ ʩʫʯʘʩʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʫ 

ʚʠʨʦʱʫʚʘʥʥʷ ʟʥʘʯʥʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʴʦʥʫ ʦʣʽʡʥʦʛʦ, ʻ 

ʟʘʙʫʨô̫ ʥʝʥʽʩʪʴ ʧʦʩʽʚʽʚ. 

ɿʛʫʙʥʽ ʥʘʩʣʽʜʢʠ ʟʘʙʫʨô̫ ʥʝʥʥʷ ʦʯʝʚʠʜʥʽ. ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʣʴʦʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘ 

ʪʨʘʥʩʧʽʨʘʮʽʶ 400 ï 430 ʦʜʠʥʠʮʽ ʚʦʜʠ, ʪʦ ʪʘʣʘʙʘʥ ʧʦʣʴʦʚʠʡ ï 668, ʣʦʙʦʜʘ ʙʽʣʘ ï 801, ʛʽʨʯʠʮʷ 

ʧʦʣʴʦʚʘ ï 870, ʘ ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ ï 1183 ʦʜʠʥʠʮʽ. ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨô̫ ʥʘʤʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʟʙʠʨʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʘ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʥʘʧʽʚʧʘʨʦʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ: ʦʙʨʦʙʽʪʦʢ 

ʧʣʫʛʘʤʠ ʟ ʧʝʨʝʜʧʣʫʞʥʠʢʘʤʠ ʪʘ ʜʝʢʽʣʴʢʘ ʢʫʣʴʪʠʚʘʮʽʡ. ʊʘʢʠʡ ʦʙʨʦʙʽʪʦʢ ʻ ʜʦʩʠʪʴ 

ʝʥʝʨʛʦʤʽʩʪʢʠʤ. ʊʦʤʫ ʽʟ ʨʦʟʚʠʪʢʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʭʽʤʽʯʥʠʡ ʤʝʪʦʜ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨô̫ ʥʘʤʠ.  
ʆʜʥʘʢ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʛʦʨʤʦʥʘʣʴʥʦʾ ʜʽʾ ʙʣʠʟʴʢʠʭ 

ʜʦ ʧʨʠʨʦʜʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʘʫʢʩʠʥʽʚ (ʛʫʧʠ 2,4-ɼ ʪʘ ʧʦʜʽʙʥʽ) ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʚ 

ʘʛʨʦʬʽʪʦʮʝʥʦʟʘʭ: ʛʠʥʫʪʴ ʯʫʪʣʠʚʽ (ʩʧʨʠʷʪʣʠʚʽ) ʚʠʜʠ ʪʘ ʧʦʯʠʥʘʶʪʴ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʧʨʠʨʦʜʥʦ ʩʪʽʡʢʽ ʜʦ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʥʘʧʨʠʢʣʘʜ, Galium aparine, Fumaria officinalis, Spergula 

arvensis, Stellaria media ʪʘ ʽʥʰʽ. ʈʘʟʦʤ ʟ ʪʠʤ ʚʠʷʚʣʝʥʦ ʬʦʨʤʫʚʘʥʥʷ ʨʝʟʠʩʪʝʥʪʥʠʭ ʧʦʧʫʣʷʮʽʡ 

ʱʠʨʠʮʽ, ʣʦʙʦʜʠ ʙʽʣʦʾ, ʧʨʦʩʘ ʢʫʨʷʯʦʛʦ, ʪʦʥʢʦʥʦʛʘ ʦʜʥʦʨʽʯʥʦʛʦ ʪʘ ʽʥʰʠʭ ʜʦ ʛʝʨʙʽʮʠʜʽʚ ʛʨʫʧʠ 

ʪʨʠʘʟʦʣʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʜʫʯʠ ʚ ʥʦʛʫ ʟ ʥʦʚʽʪʥʽʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʚʘʞʣʠʚʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʤʝʥʰ 
ʝʥʝʨʛʦʤʽʩʪʢʠʭ ʘʣʝ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʢʦʥʪʨʦʣʶʚʘʥʥʷ  ʟʘʙʫʨô̫ ʥʝʥʦʩʪʽ ʧʦʩʽʚʽʚ. ʎʝ ʩʪʘʣʦ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʜʦʩʣʽʜʽ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʚ 

2013 ʨʦʮʽ. ɿʘʙʫʨôʷʥʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʽʚ ʽ ʛʣʠʙʠʥ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ 

ʧʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʣʴʦʥʫ ʦʣʽʡʥʦʛʦ ʧʽʩʣʷ ʧʰʝʥʠʮʽ ʷʨʦʾ ʚʠʚʯʘʣʠ ʢʽʣʴʢʽʩʥʦ-ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ. 
ɻʨʫʥʪ ï ʯʦʨʥʦʟʝʤ ʦʧʽʜʟʦʣʝʥʠʡ, ʤʘʣʦʛʫʤʫʩʥʠʡ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʠʡ ʥʘ ʣʝʩʽ.  

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʫʤʦʚ ʚʝʛʝʪʘʮʽʾ 2013 ʨʦʢʫ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ 

ʩʧʦʩʦʙʠ (ʧʦʣʠʮʝʚʠʡ ʪʘ ʙʝʟʧʦʣʠʮʝʚʠʡ) ʪʘ ʛʣʠʙʠʥʠ (15ï17, 20ï22, 25ï27 ʩʤ) ʜʦʩʠʪʴ ʚʘʛʦʤʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʽʣʴʢʽʩʪʴ ʽ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʙʫʨô̫ ʥ̔ʚ ʫ ʧʦʩʽʚʘʭ ʣʴʦʥʫ ʦʣʽʡʥʦʛʦ, ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ 

ʙʫʨôʷʥʽʚ ʥʘ ʧʦʯʘʪʦʢ ʚʝʛʝʪʘʮʽʾ ʥʘ ʬʦʥʽ ʦʨʘʥʢʠ  ʩʢʣʘʣʘ ʚʽʜ 43,0 ʜʦ 55,0 ʰʪ./ʤ
2
, ʘ ʥʘ ʬʦʥʽ 

ʧʣʦʩʢʦʨʽʟʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʚʦʥʘ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 71,3 ʜʦ 84,7 ʰʪ./ʤ
2
. ɺʘʛʦʤʠʡ ʚʣʠʚ ʥʘ 

ʟʘʙʫʨôʷʥʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʤʘʣʘ ʽ ʛʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ. ʊʘʢ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʠʙʠʥʠ ʦʙʦʭ ʩʧʦʩʦʙʽʚ 

ʦʙʨʦʙʽʪʢʫ ʟʘʙʫʨôʷʥʝʥʽʩʪʴ ʟʥʠʞʫʚʘʣʘʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʬʦʥʽ ʤʽʣʢʦʛʦ (15ï17ʩʤ) ʧʣʦʩʢʦʨʽʟʥʦʛʦ 

ʨʦʟʧʫʰʫʚʘʥʥʷ ʢʽʣʴʢʽʩʪʴ ʙʫʨôʷʥʽʚ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ï 84,7, ʟʘ ʩʝʨʝʜʥʴʦʛʦ (20ï22 ʩʤ) ï 79,0  ʪʘ  

ʛʣʠʙʦʢʦʛʦ (25ï27ʩʤ) ï 71,3 ʰʪ./ʤ
2
. ʅʘ ʬʦʥʽ ʤʽʣʢʦʾ ʦʨʘʥʢʠ ʢʽʣʴʢʽʩʪʴ ʙʫʨôʷʥʽʚ ʩʪʘʥʦʚʠʣʘ 55,0 

ʰʪ./ʤ
2
, ʘ ʟʘ ʩʝʨʝʜʥʴʦʾ 50,3 ʪʘ ʛʣʠʙʦʢʦʾ ï 43,0 ʰʪ./ʤ

2
 ʚʽʜʧʦʚʽʜʥʦ.

 

  ʊʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʙʫʨô̫ ʥʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʣʴʦʥʫ ʦʣʽʡʥʦʛʦ ʟʘ ʦʙʦʭ ʟʘʭʦʜʽʚ 

ʤʽʥʽʤʘʣʽʟʘʮʽʾ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʟʘʣʠʰʘʣʘʩʴ ʽ ʜʦ ʢʽʥʮʷ ʚʝʛʝʪʘʮʽʾ. 
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ʤ.ʥ.ʩ. 

ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

 

ʀɿʄɽʅɽʅʀʗ ɸɻʈʆʌʀɿʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ ʇʆʏɺʓ ʖɾʅʓʍ 

ʏɽʈʅʆɿɽʄʆɺ ʉɽɺɽʈʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ ʅɸ ʆʉʅʆɺɽ ʉʀʉʊɽʄʓ ʅʆʋ-ʊʀʃʃ ʀ 

ɼʀɺɽʈʉʀʌʀʂɸʎʀʀ ʗʈʆɺʆɻʆ ʈɸʇʉɸ ɺ ʇʃʆɼʆʉʄɽʅɽ  

 

ʇʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʧʦʯʚʳ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. ʈʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʠʭ ʢʨʘʪʥʦʩʪʴ 

ʠ ʛʣʫʙʠʥʘ, ʬʦʨʤʠʨʫʶʪ ʨʘʟʥʫʶ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ.  

ʅʘʰʠ ʥʘʙʣʶʜʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʟʘ 2012-2013 ʛʦʜʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʸ ʦʙʲʸʤʥʘʷ ʤʘʩʩʘ. ʊʘʢ, ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʨʘʧʩʘ 

ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʦʝ ʩʣʦʞʝʥʠʝ ʧʦʯʚʳ - 1,34 ʛ/ʩʤ
3
 ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʩ ʦʩʝʥʠ 

ʧʦʯʚʝ, ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʳʭʣʦʡ ʦʢʘʟʘʣʘʩʴ ʛʣʫʙʦʢʘʷ ʠ ʤʝʣʢʘʷ ʧʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʘ. ʂ 

ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ ʥʘʙʣʶʜʘʣʠ ʥʝʢʦʪʦʨʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʦ ʚʩʝʤ 

ʚʘʨʠʘʥʪʘʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʧʦʯʚʳ ʦʪ ʝʸ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ. ɺ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʝʝ ʩʣʦʞʝʥʠʷ. 

ʄʘʢʩʠʤʘʣʥɹʦʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʣʠ ʚʘʨʠʘʥʪʳ ʛʣʫʙʦʢʦʛʦ ʨʳʭʣʝʥʠʷ ʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ - 0,75 ʤʤ/ʤʠʥ ʠ 0,40 ʤʤ/ʤʠʥ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ, ʨʘʚʥʦʡ 1,24 ʠ 

1,25 ʛ/ʩʤ
3
, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʚʘʨʠʘʥʪʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʥʝʤʥʦʛʦ 

ʩʥʠʞʘʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ 0,18 ʤʤ/ʤʠʥ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ 1,28 ʛ/ʩʤ
3
.  

ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ 

ʦʪ ʚʝʩʥʳ ʢ ʦʩʝʥʠ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ: ʛʣʫʙʦʢʦʡ-0,50 ʤʤ/ʤʠʥ, ʤʠʥʠʤʘʣʴʥʦʡ-0,06 ʤʤ/ʤʠʥ, ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ-0,10 ʤʤ/ʤʠʥ ʥʘ 6-ʤ ʯʘʩʫ ʬʠʣʴʪʨʘʮʠʠ. ɹʦʣʴʰʘʷ ʬʠʣʴʪʨʘʮʠʦʥʥʘ ̫ʩʧʦʩʦʙʥʦʩʪ ɹʥʘ 

ʚʘʨʠʘʥʪʝ ʛʣʫʙʦʢʦʛʦ ʨʳʭʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘ ʩʯʝʪ ʨʘʟʨʳʭʣʝʥʥʦʛʦ ʩʣʦ̫ 0-10 ʩʤ, ʠ ʩʦʩʪʘʚʠʣʦ 

1,36 ʤʤ/ʤʠʥ, ʚ ʩʣʦʷʭ 10-20 ʩʤ ʠ 20-30 ʩʤ ʬʠʣʴʪʨʘʮʠʷ ʩʥʠʞʘʣʘʩʴ ʚ 20 ʨʘʟ. ʇʨʠ ʥʫʣʝʚʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʢ ʫʙʦʨʢʝ ʫʤʝʥʴʰʘʣʘʩʴ ʚ 1,8 ʨʘʟʘ, ʧʨʠ ʤʝʣʢʦʤ 

ʨʳʭʣʝʥʠʠ - ʚ 6,6 ʨʘʟʘ.  

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʨʘʧʩʘ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʚʳʩʠʣʦ ʦʩʪʘʣʴʥʳʝ. ʂ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʙʳʣʦ ʥʘ ʦʜʥʦʤ 

ʫʨʦʚʥʝ. ʅʘʠʤʝʥʴʰʠʡ ʨʘʩʭʦʜ ʚʣʘʛʠ ʥʘ ʩʦʟʜʘʥʠʝ 1 ʮ ʩʝʤʷʥ ʨʘʧʩʘ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʩ 

ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʧʩʘ ʟʘ 2 ʛʦʜʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʩʪʨʦʟʘʩʫʰʣʠʚʦʤ 

2012 ʛʦʜʫ ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʝʪʥʠʭ ʦʩʘʜʢʦʚ, ʢʦʛʜʘ ʦʩʝʥʥʝ-ʟʠʤʥʠʝ ʦʩʘʜʢʠ ʠʤʝʶʪ 

ʦʧʨʝʜʝʣʷʶɦ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ, ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʫʣʝʚʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʚrʘʥʠʷ ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʦʜʥʘʢʦ, ʵʪʦ ʥʝ ʧʨʠʚʦʜʠʪ 

ʢ ʨʝʟʢʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʤʘʩʣʦʩʝʤʷʥ ʨʘʧʩʘ. ɺ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʨʘʧʩʘ ʧʦ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʩʪʘʚʠʣʘ 13,5 ʮ/ʛʘ.  

ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʫʣʝʚʘʷ ʠ ʤʝʣʢʘʷ ʦʙʨʘʙʦʪʢʠ ʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʤʘʩʣʦʩʝʤʷʥ ʨʘʧʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʥʫʣʝʚʦʡ ʠ ʤʝʣʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʧʦʣʥʦʮʝʥʥʦʝ 

ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʛʦ ʨʘʧʩʘ.    
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ʄʦʩʢʚʠʯʝʚ ɸ.ʖ.  

ʜ. ʩ.-ʭ. ʥ., ʧʨʦʬʝʩʩʦʨ 

ʂʦʨʞʝʥʢʦ ʀ.ɸ.  

ʩʦʠʩʢʘʪʝʣʴ  

ʌɻʆʋ ɺʇʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʆʎɽʅʂɸ ɼɽʁʉʊɺʀʗ ɻɽʈɹʀʎʀɼʆɺ, ɺʀɼʆɺ ʆʉʅʆɺʅʆʁ ʆɹʈɸɹʆʊʂʀ ʇʈʆʊʀɺ 

ɻʆʈʏɸʂɸ ʇʆʃɿʋʏɽɻʆ ʅɸ ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʋʖ ɸʂʊʀɺʅʆʉʊʔ ʉɺɽʊʃʆ-

ʂɸʐʊɸʅʆɺʓʍ ʇʆʏɺ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ  

ɺ ɺʆʃɻʆɻʈɸɼʉʂʆʄ ɿɸɺʆʃɾʔɽ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʢʘʨʘʥʪʠʥʥʳʤ ʩʦʨʥʷʢʦʤ ï ʛʦʨʯʘʢʦʤ 
ʧʦʣʟʫʯʠʤ (Acroptilon repens.) ʟʘʩʦʨʝʥʦ ʦʢʦʣʦ 200 ʪʳʩ. ʛʝʢʪʘʨʦʚ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ. ʇʨʠ ʪʘʢʠʭ 
ʤʘʩʰʪʘʙʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʣʴʰʦʡ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʩʦʨʥʷʢʘ, ʚʦʟʜʝʣʳʚʘʥʠʝ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʥʳʤ. ʆʩʦʙʝʥʥʦ 
ʢʨʠʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʦʟʜʘʣʦʩʴ ʚ ɿʘʚʦʣʞʩʢʠʭ ʨʘʡʦʥʘʭ (ʇʘʣʣʘʩʦʚʩʢʠʡ, ɹʳʢʦʚʩʢʠʡ, 
ʅʠʢʦʣʘʝʚʩʢʠʡ) ʠ ʜʨʫʛʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʙʘʢʦʚʳʭ ʩʤʝʩʝʡ 
ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʨʙʠʮʠʜʦʚ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʙʦʨʴʙʝ ʩ ʵʪʠʤ 
ʩʦʨʥʷʢʦʤ ʠ ʧʦʚʣʠʷʪʴ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʦʯʚʝ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ɿʘʚʦʣʞʴʷ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʧʦʣʷ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʘʷ, ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʘʷ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ ʧʦ 
ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʘ ʟʝʤʣʷʭ ʂʌʍ çʉʠʥʠʮʠʥʘ 
ɸ.ʇ.è ʇʘʣʣʘʩʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʩʝʚʘʭ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʩʝʷʥʥʦʡ ʧʦ ʧʘʨʫ ʠ ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʟʝʨʥʦʧʘʨʦʚʦʛʦ ʪʨʝʭʧʦʣʴʥʦʛʦ 
ʩʝʚʦʦʙʦʨʦʪʝ: ʧʘʨ ʯʝʨʥʳʡ - ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ - ʷʯʤʝʥʴ. ʇʣʦʱʘʜʴ ʧʦʣʷ 5 ʛʘ. ɺʳʩʝʚʘʣʠʩʴ ʩʦʨʪʘ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ï ɽʨʤʘʢ, ʷʯʤʝʥʷ ï ɼʦʥʝʮʢʠʡ 8. ʍʘʨʘʢʪʝʨ ʟʘʩʦʨʝʥʠʷ ʛʦʨʯʘʢʦʤ ï ʦʯʘʛʦʚʳʡ. 
ʆʧʨʳʩʢʠʚʘʥʠʝ ʧʦʩʝʚʦʚ ʛʝʨʙʠʮʠʜʘʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʨʘʥʮʝʚʳʤ 
ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ. ʅʘ ʫʢʘʟʘʥʥʦʤ ʫʯʘʩʪʢʝ ʚ ʧʣʦʪʥʳʭ ʢʫʨʪʠʥʘʭ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʪʤʝʯʘʣʦʩʴ 
ʧʦʷʚʣʝʥʠʝ ʣʠʰʴ ʦʪʜʝʣʴʥʳʭ ʚʩʭʦʜʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʢʫʨʪʠʥʘʭ ʚʩʭʦʜʳ ʝʛʦ 
ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʙʠʨʘʣʠʩʴ ʫʯʘʩʪʢʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʟʘʩʦʨʝʥʠʷ ʛʦʨʯʘʢʦʤ. 
ʂʘʞʜʘʷ ʜʝʣʷʥʢʘ ʦʧʳʪʘ ʨʘʟʤʝʱʘʣʘʩʴ ʥʘ ʦʪʜʝʣʴʥʦʡ ʢʫʨʪʠʥʝ ʛʦʨʯʘʢʘ. ɼʣʷ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ ʙʳʣʠ 
ʦʪʦʙʨʘʥʳ 12 ʢʫʨʪʠʥ, ʟʘʥʷʪʳʭ ʛʦʨʯʘʢʦʤ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʟʘʩʦʨʝʥʠʷ ʚ 28-40 ʩʪʝʙʣʝʡ ʥʘ 1ʤ

2
. 

ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʥʘʠʤʝʥʴʰʝʡ ʢʫʨʪʠʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʝʪʥʘʷ 
ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚ 24 ʤ

2
 (4ʭ6ʤ). ʇʦʚʪʦʨʥʦʩʪʴ 3-ʢʨʘʪʥʘʷ, ʫʯʝʪ ʫʨʦʞʘʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ (ʧʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ 4 ʤ
2
). ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʬʦʥʝ 

ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʦʙʨʘʙʦʪʦʢ ʧʦʜ ʧʘʨʦʚʫʶ ʦʟʠʤʴ: ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ (0,27 ʤ) ʠ 
ʜʚʫʭʩʣʦʡʥʘʷ ʛʣʫʙʦʢʘʷ ʦʙʨʘʙʦʪʢʘ (ʜʦ 0,60 ʤ). 

ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʦʯʚʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʙʳʩʪʨʦʪʝ ʨʘʩʧʘʜʘ ʧʦʣʦʩ ʣʴʥʷʥʦʡ 
ʪʢʘʥʠ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʝ, ʤʝʪʦʜʦʤ ʘʧʧʣʠʢʘʮʠʡ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʧʦʣʦʩʳ 
ʠʟʚʣʝʢʘʣʠ ʠʟ ʧʦʯʚʳ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʟʦʥʳ ʨʘʩʧʘʜʘ ʤʘʪʝʨʠʘʣʘ. 

ʋʨʦʞʘʡʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʥʦʚʥʳʭ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ 
ʠ ʧʨʠʤʝʥʝʥʠʷ ʙʘʢʦʚʳʭ ʩʤʝʩʝʡ ʛʝʨʙʠʮʠʜʦʚ ʧʨʦʪʠʚ ʛʦʨʯʘʢʘ ʧʦʣʟʫʯʝʛʦ ʧʦʣʥʦʩʪʴʶ 
ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʦʪʝʢʘʥʠʝʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʪʤʝʯʝʥʳ ʙʦʣʴʰʠʝ ʫʨʦʞʘʠ 
ʟʝʨʥʘ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʡ ʩʙʦʨ ʟʝʨʥʘ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ ʛʣʫʙʦʢʦʡ 
ʜʚʫʭʲʷʨʫʩʥʦʡ ʦʙʨʘʙʦʪʢʝ (0,6 ʤ) ʧʦʯʚʳ, ʛʜʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʚʳʰʝ ʥʘ 19,8-28,6% ʧʦ 
ʠʩʩʣʝʜʫʝʤʳʤ ʚʘʨʠʘʥʪʘʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʥʘ 0,27 ʤ. ɹʘʢʦʚʳʝ ʩʤʝʩʠ 
ʛʝʨʙʠʮʠʜʦʚ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʨʦʩʪ ʫʨʦʞʘʷ ʦʪ 0,64 ʜʦ 1,46 ʪ/ʛʘ ʟʝʨʥʘ ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 
ʢʦʥʪʨʦʣʴʥʳʭ ʜʝʣʷʥʢʘʭ 1,26 ʪ/ʛʘ ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠ 1,68 ʪ/ʛʘ ʧʨʠ ʛʣʫʙʦʢʦʤ 
ʨʘʟʫʧʣʦʪʥʝʥʠʠ ʜʘʥʥʦʡ ʧʦʯʚʳ. 
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ʇʦʨʬʠʨʴʝʚ ɽ.ʀ.  

ʘʩʧʠʨʘʥʪ  

ʈɻɸʋ-ʄʉʍɸ ʠʤ. ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ 

 

ʊʆʏʅʆɽ ɿɽʄʃɽɼɽʃʀɽ, ʂɸʂ ʉʇʆʉʆɹ ʋʃʋʏʐɽʅʀʗ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ 

ʉʆʉʊʆʗʅʀʗ 

 
ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ, 1995), ʩʪʨʘʥʳ ɿʘʧʘʜʥʦʡ 

ɽʚʨʦʧʳ, ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ ʠ ʗʧʦʥʠʷ, ʠʤʝʷ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ 15 % ʥʘʩʝʣʝʥʠʷ, ʪʨʘʪʷʪ ʚ 50 
ʨʘʟ ʙʦʣʴʰʝ ʨʝʩʫʨʩʦʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʯʝʤ ʜʨʫʛʠʝ ʩʪʨʘʥʳ, ʠ ʚʳʙʨʘʩʳʚʘʶʪ ʚ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ 77 % ʚʩʝʭ ʚʨʝʜʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. 

ɺ ʤʠʨʝ ʥʘʢʦʧʠʣʠʩʴ ʤʠʣʣʠʦʥʳ ʛʝʢʪʘʨʦʚ ʥʘʨʫʰʝʥʥʦʡ ʟʝʤʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʨʦʟʠʠ, 
ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ, ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʧʦʯʚʳ, ʦʟʝʨ ʠ 
ʨʝʢ ʦʪʭʦʜʘʤʠ. ɺʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʚʨʘʱʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʩʨʝʜʫ 
ʦʪʭʦʜʦʚ ʚ ʧʦʣʝʟʥʳʝ ʨʝʩʫʨʩʳ ʩ ʧʦʤʦʱʴʶ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʘ ʪʘʢʞʝ 
ʚʥʝʜʨʝʥʠʷ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝ ʥʘʨʫʰʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 
(http://www.west-climat.ru/primenenie-udobrenii-i-okhrana-okruzhayushchei-sredy.html) 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɼʦʩʪʠʞʝʥʠʝ ʵʪʦʡ ʮʝʣʠ 
ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʜʨ. ɿʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 50 % ʧʨʠʨʦʩʪʘ ʫʨʦʞʘʷ, ʘ ʧʦ 
ʥʝʢʦʪʦʨʳʤ ʢʫʣʴʪʫʨʘʤ (ʭʣʦʧʯʘʪʥʠʢ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ, ʯʘʡ) ð ʦʢʦʣʦ 80 %. 

ʆʪʢʘʟ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʪʦʣʴʢʦ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʝʪ ʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ 
ʩʙʝʨʝʞʝʥʠʠ ʨʝʩʫʨʩʦʚ (ʫʜʦʙʨʝʥʠʡ, ʩʝʤʷʥ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ɻʉʄ ʠ ʜʨ.). 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʨʘʟʚʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ: ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʪʦʧʣʠʚʘ (ʥʘ ʦʩʥʦʚʝ ʢʫʢʫʨʫʟʥʦʛʦ ʩʠʣʦʩʘ) ʠ ʧʨʠʤʝʥʝʥʠʝ 
ʪʝʭʥʦʣʦʛʠʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʪʝʭʥʦʣʦʛʠʶ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʩʧʦʩʦʙʳ ʝʝ ʚʣʠʷʥʠʷ ʥʘ 
ʵʢʦʣʦʛʠʶ ʠ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʜʥʦ ʠʟ ʦʧʨʝʜʝʣʝʥʠʡ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʘʥʦ 
ʩʦʪʨʫʜʥʠʢʘʤʠ ʆʆʆ çʅʴʶʪʝʭʘʛʨʦè. çʊʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ï ʵʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 
ʟʝʤʣʝʜʝʣʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ 
ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʘ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫè. ʎʝʣʴʶ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʠʟʘʮʠʷ ʧʨʠʙʳʣʠ ʥʘ ʦʩʥʦʚʝ 
ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʢʦʥʦʤʠʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ 
ʨʝʩʫʨʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʘ ̫ ʧʨʦʜʫʢʮʠʷ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʘʝʪʩʷ 
ʢɻʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘ. 

 ʊʝʭʥʦʣʦʛʠʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠʩʧʦʣʴʟʫʶʪ GPS ʠ ɻʃʆʅɸʉʉ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ 
ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʦʣʝ (ʜʣʷ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ GPS, 
ɻʃʆʅɸʉʉ) ʠ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʪʝʭʥʠʢʫ (ʜʣʷ 
ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʪʝʭʥʠʢʠ ʩʦʛʣʘʩʥʦ 
ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ).  

ʉʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ ʫʢʘʟʳʚʘʝʪ ʧʫʪʴ 
ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʟʘ ʩʯʝʪ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʡ 
ʪʨʘʝʢʪʦʨʠʠ (ʩʤ. ʨʠʩ. 1) ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʨʘʟʚʦʨʦʪʘ 
ʩʦʢʨʘʱʘʶʪʩʷ ʧʝʨʝʢʨʳʪʠʷ (ʟʘʭʣʝʩʪ ʥʘ ʧʨʝʜʳʜʫʱʫʶ 
ʣʠʥʠʶ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʢʨʘʱʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ 
ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ɻʉʄ, 
ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʡʪʠ ʥʘ ʵʪʠ ʧʝʨʝʢʨʳʪʠʷ. ʉʪʦʠʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʨʘʩʯʝʪʘʤ ʤʥʦʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʠ 
ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʬʝʨʤʝʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 
ʟʘʪʨʘʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʘ ʩʯʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ (~20-30%), ʩʝʤʷʥ (~10-20%). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʟʘʤʝʪʥʦ ʩʥʠʞʝʥʠʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʉʄ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʥʘ 15-25%. ʉʙʝʨʝʞʝʥʠʝ ʠ ʵʢʦʥʦʤʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʦʣʫʯʝʥʠʝ 
ʧʨʠʙʳʣʠ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʥʦ ʠ ʥʘ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʣʘʩʪʠ, ʨʝʛʠʦʥʘ. 

 
ʈʠʩ. 1 ï ɼʚʠʞʝʥʠʝ ʪʨʘʢʪʦʨʘ ʧʦ ʟʘʜʘʥʥʦʡ 
ʪʨʘʝʢʪʦʨʠʠ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʘ 

http://www.west-climat.ru/primenenie-udobrenii-i-okhrana-okruzhayushchei-sredy.html
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ʋɼʂ 631.874:[631.417:631.445.24] 

 

ʄʘʪʶʢ ʅ.ʉ.  
ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 ʉʦʣʜʘʪʦʚʘ ʉ.ʉ. 
ʢ.ʙ.ʥ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʂʦʪʢʦʚʘ ʃ.ʀ. 
ʘʩʧʠʨʘʥʪ 

ʈɻɸʋ-ʄʉʍɸ ʠʤ. ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ 

 
ʈʆʃʔ ɼɽʁʉʊɺʀʗ ʀ ʇʆʉʃɽɼɽʁʉʊɺʀʗ ʈɸɿʅʆɻʃʋɹʀʅʅʆʁ ɿɸɼɽʃʂʀ 

ʉʀɼɽʈɸʊɸ ʀ ʉʆʃʆʄʓ ɺ ʈɽɻʋʃʀʈʆɺɸʅʀʀ ɸʂʊʀɺʅʆʁ ʄʀʂʈʆɹʅʆʁ 
ɹʀʆʄɸʉʉʓ ɼɽʈʅʆɺʆ-ʇʆɼɿʆʃʀʉʊʆʁ ʇʆʏɺʓ 

 
ʄʠʢʨʦʙʥʘʷ ʙʠʦʤʘʩʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʦʙʱʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʢʦʪʦʨʦʝ ʧʦʜʚʝʨʞʝʥʦ ʚʦʟʜʝʡʩʪʚʠʶ, ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ, ʚ ʚʠʜʝ 
ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʠʟʤʝʥʷʶʱʠʭ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʚʦʜʥʦ-
ʚʦʟʜʫʰʥʳʡ, ʪʝʧʣʦʚʦʡ, ʧʠʱʝʚʦʡ ʨʝʞʠʤʳ ʧʦʯʚʳ.  

ʋʛʣʝʨʦʜ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʢʘʯʝʩʪʚʘ 
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʠ ʜʠʥʘʤʠʢʠ ʝʛʦ ʠʟʤʝʥʝʥʠʡ.  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʧʳʪʝ ʎʝʥʪʨʘ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʇʦʣʝʚʦʡ ʦʧʳʪʥʦʡ 
ʩʪʘʥʮʠʠ ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ.  

ʀʟʫʯʘʝʤʳʝ ʧʨʠʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 
ʭʘʨʘʢʪʝʨʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ: ʟʘʜʝʣʢʘ ʧʦʞʥʠʚʥʦʛʦ ʩʠʜʝʨʘʪʘ ʠ ʩʦʣʦʤʳ ʧʨʠ ʚʩʧʘʰʢʝ 
ʧʨʦʠʩʭʦʜʠʣʘ ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ, ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ 10-12 ʩʤ. ɺ ʦʧʳʪʝ 
ʨʘʟʚʝʨʥʫʪ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʝʨʥʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ ʩʦ ʩʣʝʜʫʶʱʠʤ ʯʝʨʝʜʦʚʘʥʠʝʤ 
ʢʫʣʴʪʫʨ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ+ʧʦʞʥʠʚʥʘʷ ʛʦʨʯʠʮʘ ʙʝʣʘʷ (2009) ï ʢʘʨʪʦʬʝʣʴ (2010) ï ʷʯʤʝʥʴ (2011) ï 
ʦʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ (2012). 

ɿʘʜʝʣʢʘ ʩʠʜʝʨʘʪʘ ʠ ʩʦʣʦʤʳ ʚ ʚʠʜʝ ʫʜʦʙʨʝʥʠʷ ʧʦʜ ʢʘʨʪʦʬʝʣʴ ʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʢʘʨʪʦʬʝʣʷ, ʟʘ ʩʯʝʪ 
ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʝʛʢʦʜʦʩʪʫʧʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʥʦ ʜʦʩʪʠʛʘʣʦ 330 
ʤʢʛ ʉ-ʉʆ2 ʛ

-1
ʯ

-1
 ʧʨʠ ʚʩʧʘʰʢʝ ʠ 317 ʤʢʛ ʉ-ʉʆ2 ʛ

-1
ʯ

-1
 ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ. 

ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʯʤʝʥʷ ʵʬʬʝʢʪ ʦʪ ʜʝʡʩʪʚʠʷ ʩʠʜʝʨʘʪʘ ʠ ʩʦʣʦʤʳ ʩʥʠʞʘʣʩʷ ʠ ʚ ʮʝʣʦʤ 
ʦʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʙʥʦʡ 
ʙʠʦʤʘʩʩʳ ʜʦ 236 ʤʢʛ ʉ-ʉʆ2 ʛ

-1
ʯ

-1
 ʧʨʠ ʚʩʧʘʰʢʝ ʠ ʜʦ 

206 ʤʢʛ ʉ-ʉʆ2 ʛ
-1
ʯ

-1
 ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʧʦʯʚʳ. ʋʚʝʣʠʯʝʥʠʝ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʧʨʠ 
ʦʙʦʨʦʪʝ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 
ʧʦʜʚʠʞʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, 
ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʝ, ʧʨʠ 
ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʠ ʧʦʧʘʜʘʥʠʠ ʚʚʝʨʭ ʚ ʫʩʣʦʚʠʷʭ 
ʣʫʯʰʝʛʦ ʘʵʨʦʙʠʦʟʘ ʙʳʩʪʨʦ ʧʦʜʚʝʨʛʘʶʪʩʷ 
ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʧʦʚʳʰʘʶʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ. 

ʅʘ ʪʨʝʪʠʡ ʛʦʜ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʩʠʜʝʨʘʪʘ ʠ 
ʩʦʣʦʤʳ ʥʘʙʣʶʜʘʣʦʩʴ ʜʘʣʴʥʝʡʰʝʝ ʫʤʝʥʴʰʝʥʠʝ 
ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ 
ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʙʥʦʡ 
ʙʠʦʤʘʩʩʳ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʙʠʦʮʝʥʦʟʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʤʥʦʛʦʣʝʪʥʝʡ ʟʘʣʝʞʴʶ (795 
ʤʢʛ ʉ-ʉʆ2 ʛ

-1
ʯ

-1
), ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʟʘʤʢʥʫʪʦʤ ʢʨʫʛʦʚʦʨʦʪʝ ʚʝʱʝʩʪʚ ʠ 

ʵʥʝʨʛʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʤ ʥʝʧʨʝʨʳʚʥʳʤ ʧʨʦʮʝʩʩʦʤ ʦʪʨʘʩʪʘʥʠʷ ʠ ʦʪʤʠʨʘʥʠʷ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʳ ʚ 2010 ʛ. ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ 2011ʠ ʚ 2012 ʛʛ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʢʘʨʪʦʬʝʣʴ ʚʦʟʜʝʣʳʚʘʣʩʷ ʚ ʧʝʨʚʳʡ ʛʦʜ ʧʦʩʣʝ ʟʘʜʝʣʢʠ ʩʦʣʦʤʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʛʦʨʯʠʮʳ ʥʘ 

ʩʠʜʝʨʘʪ, ʘ  ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʯʤʝʥʷ ʠ ʚʠʢʦ-ʦʚʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʠʭ ʧʦʩʣʝʜʝʡʩʪʚʠʝ. 

ʈʠʩ. 1. ʄʠʢʨʦʙʥʘʷ ʙʠʦʤʘʩʩʘ ʢʫʣʴʪʫʨ 
(ʤʢʛ ʉ-ʉʆ2 ʛ

-1
ʯ

-1
)  ʧʨʠ ʨʘʟʥʳʭ 

ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 
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ʋɼʂ 631.58  

                                           ɼʨʫʟôʷʢ ɺ.ɻ  

                                                                                                   ʢ.ʩ.-ʛ.ʥ, ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ  

ɹʝʟʝʜʝ ʅ.ɻ. 

            ʤ.ʥ.ʩ. 

ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʨʠʯʦʨʥʦʤʦʨôʷ ʅɸɸʅ 

 

ɿɸʁʅʗʊʀʁ ʇɸʈ  ï ɸʃʔʊɽʈʅɸʊʀɺɸ ʏʆʈʅʆʄʋ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʇʨʠʯʦʨʥʦʤʦʨôʷ  ʅɸɸʅ ʋʢʨʘʾʥʠ, ʷʢʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʪʠʧʦʚʠʭ ʟʦʥʘʣʴʥʠʭ ˇʨʫʥʪʘʭ ï 

ʯʦʨʥʦʟʝʤʘʭ ʧʽʚʜʝʥʥʠʭ ʥʝ ʟʤʠʪʠʭ ʚʘʞʢʦ ʩʫʛʣʠʥʢʦʚʠʭ (46ʦ28'24'' ʧʽʚʥʽʯʥʦʾ ʰʠʨʦʪʠ, 30ʦ35'587'' 

ʩʭʽʜʥʦʾ ʜʦʚʛʦʪʠ, 57 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ). ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʴ ï ʧʦʣʴʦʚʠʡ, ʩʫʧʫʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ . ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʽʣʷʥʦʢ ï 2025 ʤ
2
, ʦʙʣʽʢʦʚʘ ï 50 ʤ

2
. 

ʏʦʨʥʠʡ ʧʘʨ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʫ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ  ˇʨʫʥʪʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʭʦʜʽʚ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ ʚʦʩʝʥʠ, ʘʣʝ ʻ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʧʦʧʝʨʝʜʥʠʢʦʤ, ʢʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʤʽʥʝʨʘʣʽʟʘʮʽʶ 

ʛʫʤʫʩʫ. 
ʈʦʟʨʘʭʫʥʦʢ ʙʘʣʘʥʩʫ ʛʫʤʫʩʫ ʚ  ʟʝʨʥʦ-ʧʘʨʦʚʠʭ ʩʽʚʦʟʤʽʥʘʭ (ʚʽʜʨʽʟʥʷʶʪʴʩʷ  ʪʽʣʴʢʠ 

ʧʝʨʰʠʤ ʧʦʣʝʤ ï ʧʘʨ ʯʦʨʥʠʡ, ʧʘʨ ʩʠʜʝʨʘʣʴʥʠʡ, ʧʘʨ ʟʘʡʥʷʪʠʡ ʽ ʛʦʨʦʭ ʥʘ ʟʝʨʥʦ, ʘ ʧʝʨʰʘ ʽ ʜʨʫʛʘ 
ʢʫʣʴʪʫʨʘ ʧʽʩʣʷ ʧʘʨʽʚ ʽ ʛʦʨʦʭʫ ï ʧʰʝʥʠʮʷ ʦʟʠʤʘ) ʧʦʢʘʟʘʚ, ʱʦ ʚ ʩʽʚʦʟʤʽʥʽ ʟ ʯʦʨʥʠʤ ʧʘʨʦʤ 
ʥʦʚʦʫʪʚʦʨʝʥʦʛʦ ʛʫʤʫʩʫ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʤʘʣʦ, ʪʘʢ ʷʢ ʥʘ ʯʦʨʥʦʤʫ ʧʘʨʫ ʚʽʜʤʽʯʘʻʪʴʩʷ 
ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʛʫʤʫʩʫ ʧʦʨʷʜʢʫ 2 ʪ/ʛʘ, ʘ ʟʘ ʨʘʭʫʥʦʢ ʩʦʣʦʤʠ  ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 5 ʪ, 
ʽʟ ʥʠʭ ʤʽʥʝʨʘʣʽʟʫʻʪʴʩʷ 2,50 ʪ/ʛʘ ʽ ʚ ˇʨʫʥʪʽ ʟʘʣʠʰʘʻʪʴʩʷ  ʣʠʰʝ 0,50 ʪ/ʛʘ. 
ɺʠʢʘ ʦʟʠʤʘ, ʷʢ ʩʠʜʝʨʘʣʴʥʘ ʢʫʣʴʪʫʨʘ, ʮʽʢʘʚʘ ʪʠʤ, ʱʦ ʚ ʩʠʤʙʽʦʟʽ ʟ ʙʘʢʪʝʨʽʷʤʠ ʬʽʢʩʫʻ ʘʟʦʪ ʽʟ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɺʠʢʘ ʦʟʠʤʘ ʥʘʢʦʧʠʯʫʻ ʚʝʣʠʢʫ ʥʘʜʟʝʤʥʫ ʤʘʩʫ ʚʞʝ ʥʘ ʧʦʯʘʪʢʫ 3-ʾ 
ʜʝʢʘʜʠ ʪʨʘʚʥʷ. ɼʦʩʣʽʜʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʠʢʘ ʦʟʠʤʘ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠ ʙʽʣʷ 30,0 ʪ/ʛʘ ʟʝʣʝʥʦʾ 
ʤʘʩʠ ʽ ʤʘʡʞʝ 16,3 ʪ/ʛʘ ʢʦʨʝʥʝʚʠʭ ʨʝʰʪʦʢ. ʊʨʘʥʩʬʦʨʤʘʮʽʷ 46,3 ʪ/ʛʘ ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʚʠʢʠ 
ʜʦʟʚʦʣʷʻ ʫʪʚʦʨʠʪʠ 10,18 ʪ/ʛʘ ʛʫʤʫʩʫ. ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ ʧʽʜ ʧʦʢʨʦʚʦʤ ʥʘʜʟʝʤʥʦʾ 
ʤʘʩʠ ʩʢʣʘʜʘʻ 1,10 ʪ/ʛʘ, ʪʦʙʪʦ ʥʘ 0,85 ʪ/ʛʘ ʤʝʥʰʝ, ʥʽʞ ʥʘ ʯʦʨʥʦʤʫ ʧʘʨʫ. ɹʘʣʘʥʩ ʛʫʤʫʩʫ 
ʧʦʟʠʪʠʚʥʠʡ ʥʘ ʩʠʜʝʨʘʣʴʥʦʤʫ ʧʘʨʫ ʽ ʩʢʣʘʜʘʻ 9,08 ʪ/ʛʘ, ʘ ʥʘ ʯʦʨʥʦʤʫ ʧʘʨʫ ʙʘʣʘʥʩ ʥʝʛʘʪʠʚʥʠʡ 
(ʤʽʥʫʩ 2 ʪ/ʛʘ). ɺ ʩʧʦʣʫʯʝʥʥʽ ʟ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ ʛʫʤʫʩʫ ʟʘ ʨʘʭʫʥʦʢ ʩʦʣʦʤʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 
ʙʘʣʘʥʩ ʛʫʤʫʩʫ ʫ ʩʽʚʦʟʤʽʥʽ ʟ ʩʠʜʝʨʘʣʴʥʠʤ ʧʘʨʦʤ ʩʢʣʘʜʘʻ 11,18 ʪ/ʛʘ. ɺ ʮʴʦʤʫ ʧʦʟʠʪʠʚʥʘ ʨʦʣʴ 
ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʫ. ʅʝʛʘʪʠʚʥʘ ʨʦʣʴ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʫ ʤʦʞʝ ʧʦʣʷʛʘʪʠ ʫ ʪʦʤʫ, ʱʦ ʚʠʢʘ 
ʚʠʪʨʘʯʘʻ ʚʦʣʦʛʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʚʦʻʾ ʙʽʦʤʘʩʠ, ʘ ʪʘʢʦʞ ʚʠʪʨʘʪʘ ʚʦʣʦʛʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 
ʦʨʘʥʮʽ ʨʽʣʣʽ ʜʣʷ ʟʘʨʦʙʢʠ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʘ ʩʠʜʝʨʘʮʽʶ. ɼʣʷ ʫʤʦʚ ʉʪʝʧʫ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʽ 
ʘʧʨʦʙʦʚʘʥʦ ʥʦʚʠʡ ʚʘʨʽʘʥʪ ʧʽʜʛʦʪʦʚʢʠ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʫ. ʅʘʜʟʝʤʥʘ ʙʽʦʤʘʩʘ ʥʝ ʟʘʦʨʶʻʪʴʩʷ, ʷʢ 
ʧʨʠ ʢʣʘʩʠʯʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʘ ʧʦʜʨʽʙʥʶʻʪʴʩʷ ʜʠʩʢʦʚʠʤ ʟʥʘʨʷʜʜʷʤ ʽ ʯʘʩʪʢʦʚʦ ʧʝʨʝʤʽʰʫʻʪʴʩʷ ʟ 
ʧʦʚʝʨʭʥʝʚʠʤ ʰʘʨʦʤ ˇʨʫʥʪʫ. 

ɺ ʩʽʚʦʟʤʽʥʽ ʟ ʟʘʡʥʷʪʠʤ ʧʘʨʦʤ   (ʩʫʤʽʰʢʦʶ ʛʦʨʦʭʫ ʽ ʛʽʨʯʠʮʽ ʙʽʣʦʾ) ʙʘʣʘʥʩ ʛʫʤʫʩʫ ʪʘʢʦʞ 
ʧʦʟʠʪʠʚʥʠʡ, ʘʣʝ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʥʦʚʦʫʪʚʦʨʝʥʦʛʦ ʛʫʤʫʩʫ ʥʘ 4,2 ʪ/ʛʘ ʤʝʥʰʝ, ʥʽʞ ʚ ʩʽʚʦʟʤʽʥʽ ʟ 
ʩʠʜʝʨʘʣʴʥʠʤ ʧʘʨʦʤ (ʚʠʢʘ ʦʟʠʤʘ), ʘʣʝ ʙʽʣʴʰʝ ʚ 13,4 ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʩʽʚʦʟʤʽʥʦʶ ʟ ʯʦʨʥʠʤ 
ʧʘʨʦʤ. 

ʉʽʚʦʟʤʽʥʘ ʟ ʛʦʨʦʭʦʤ ʥʘ ʟʝʨʥʦ ʤʘʻ ʥʝʚʝʣʠʢʠʡ ʧʦʟʠʪʠʚʥʠʡ ʙʘʣʘʥʩ ï 1,82 ʪ/ʛʘ, ʘʙʦ ʚ 3,83 
ʨʘʟʠ ʤʝʥʰʝ, ʥʽʞ ʩʽʚʦʟʤʽʥʘ ʟ ʩʫʤʽʰʢʦʶ ʛʦʨʦʭʫ ʽ ʛʽʨʯʠʮʽ ʙʽʣʦʾ. 
ɼʨʫʛʠʤ ʢʨʠʪʝʨʽʻʤ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʻ ʙʘʣʘʥʩ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ , ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʙʘʣʘʥʩ 
ʘʟʦʪʫ. ʈʦʟʨʘʭʫʥʦʢ ʮʴʦʛʦ ʤʘʢʨʦʝʣʝʤʝʥʪʫ ʩʚʽʜʯʠʪʴ, ʱʦ ʫ ʩʽʚʦʟʤʽʥʽ ʟ ʯʦʨʥʠʤ ʧʘʨʦʤ ʙʘʣʘʥʩ 
ʘʟʦʪʫ ʥʝʛʘʪʠʚʥʠʡ ï ʤʽʥʫʩ 169,6 ʢʛ/ʛʘ. ɺ ʩʽʚʦʟʤʽʥʽ ʟ ʩʠʜʝʨʘʣʴʥʠʤ ʧʘʨʦʤ ʙʘʣʘʥʩ ʘʟʦʪʫ 
ʧʦʟʠʪʠʚʥʠʡ ʽ ʩʢʣʘʜʘʻ 341,86 ʢʛ/ʛʘ. ɺ ʩʽʚʦʟʤʽʥʽ ʟ ʩʫʤʽʰʢʦʶ ʛʦʨʦʭʫ ʽ ʛʽʨʯʠʮʽ ʙʽʣʦʾ ʙʘʣʘʥʩ ʘʟʦʪʫ 
ʧʦʟʠʪʠʚʥʠʡ, ʘʣʝ ʚʽʥ ʩʢʣʘʜʘʻ ʣʠʰʝ 43,95 ʢʛ/ʛʘ, ʘʙʦ ʤʘʡʞʝ ʫ 8 ʨʘʟʽʚ ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ 
ʩʽʚʦʟʤʽʥʦʶ ʟ ʩʠʜʝʨʘʣʴʥʠʤ ʧʘʨʦʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦ ʙʘʣʘʥʩʫ ʛʫʤʫʩʫ ʽ ʘʟʦʪʫ  ʥʘʡʢʨʘʱʠʤ ʻ ʩʽʚʦʟʤʽʥʘ ʟ ʩʠʜʝʨʘʣʴʥʠʤ ʧʘʨʦʤ, 

ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ, ʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʅʘ 

ʜʨʫʛʦʤʫ ʤʽʩʮʽ ï ʟʘʡʥʷʪʠʡ ʧʘʨ  ʟ ʩʫʤʽʰʢʦʶ ʛʦʨʦʭʫ ʽ ʛʽʨʯʠʮʽ ʙʽʣʦʾ. 
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ʢʘʥʜ. ʛʝʦʛʨ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʇʆ çʄʘʡʢʦʧʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʃɸʅɼʐɸʌʊʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɺʅʀʅʅʆʁ ɿʆʅʓ  

ʈɽʉʇʋɹʃʀʂʀ ɸɼʓɻɽʗ 

 

ʊʝʨʨʠʪʦʨʠʷ ʨʘʚʥʠʥʥʦʡ ʟʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ɿʘʢʫʙʘʥʩʢʦʡ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʵʨʦʟʠʦʥʥʦʡ ʩʣʘʙʦ ʥʘʢʣʦʥʝʥʥʦʡ ʪʝʨʨʘʩʠʨʦʚʘʥʥʦʡ ʨʘʚʥʠʥʝ ʥʘ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʭ ʨʳʭʣʳʭ ʠ ʩʣʘʙʦ ʣʠʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʣʠʯʥʦʡ 

ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʴʶ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʨʝʣʴʝʬ 

ʨʘʚʥʠʥʥʳʡ ʧʣʦʩʢʠʡ, ʛʫʩʪʦʪʘ ʨʝʯʥʦʡ ʩʝʪʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,3 ʢʤ/ʢʤ
2
, ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ï ʥʝ ʧʨʝʚʳʰʘʝʪ 0,02 ʢʤ/ʢʤ
2
, ʢʣʠʤʘʪ ï ʫʤʝʨʝʥʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʛʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ï ʦʪ 550 ʜʦ 700 ʤʤ. ʈʘʩʧʘʭʘʥʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʚʳʩʦʢʘʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50%. ʂ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʷʚʣʝʥʠʷʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʦʪʥʦʩʷʪʩʷ ʩʫʭʦʚʝʠ ʠ ʟʘʩʫʭʠ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʚʥʠʥʥʦʡ ʟʦʥʳ ʚʳʜʝʣʝʥʳ ʪʨʠ ʣʘʥʜʰʘʬʪʥʳʭ ʨʘʡʦʥʘ. 

I. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʨʘʚʥʠʥʥʳʡ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʨʘʡʦʥ. ʈʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʥʠʟʤʝʥʥʳʭ 

ʨʘʚʥʠʥʘʭ ʢ ʟʘʧʘʜʫ ʦʪ ʨ. ʇʰʠʰ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʩʢʫʶ ʥʠʟʤʝʥʥʫʶ ʨʘʚʥʠʥʫ (ʩ ʚʳʩʦʪʦʡ 

ʜʦ 100 ʤ ʥʘʜ ʫ.ʤ.) ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ (ʛʘʣʝʯʥʠʢʠ, ʧʝʩʢʠ, ʩʫʧʝʩʠ, 

ʛʣʠʥʳ). ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ (ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10Á ʙʦʣʝʝ 

3600Á), ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ (ɻʊʂ ï 0,9-1,0). ʅʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʯʝʨʥʦʟʝʤʳ ʩʣʠʪʳʝ. ɺ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ ʚʳʜʝʣʝʥʳ ʜʚʘ ʣʘʥʜʰʘʬʪʘ: ʚʦʜʦʨʘʟʜʝʣʳ ʧʨʠʪʦʢʦʚ ʨ. 

ʂʫʙʘʥʴ ʠ ʠʥʪʨʘʟʦʥʘʣʴʥʳʡ ʣʘʥʜʰʘʬʪ ʧʦʡʤ rʨ. ʂʫʙʘʥʠ ʠ ʝʝ ʧʨʠʪʦʢʦʚ. 

II.  ʉʝʚʝʨʥʳʡ ʨʘʚʥʠʥʥʳʡ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʨʘʡʦʥ. ʈʘʩʧʦʣʦʞʝʥ ʢ ʚʦʩʪʦʢʫ ʦʪ 

ʨ. ɹʝʣʘʷ ʥʘ ʥʠʟʤʝʥʥʳʭ (ʤʝʥʝʝ 100 ʤ ʥʘʜ ʫ.ʤ.) ʨʘʚʥʠʥʘʭ. ʇʨʠʫʨʦʯʝʥ ʢ ʜʦʣʠʥʘʤ ʨʝʢ ɹʝʣʘʷ ʠ 

ʃʘʙʘ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ, ʩʣʦʞʝʥʥʳʤ ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʛʘʣʝʯʥʠʢʘʤʠ, ʧʝʩʢʘʤʠ, 

ʩʫʛʣʠʥʢʘʤʠ ʠ ʠʭ ʚʦʜʦʨʘʟʜʝʣʫ, ʩʣʦʞʝʥʥʦʤʫ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʤʠ ʘʣʣʶʚʠʘʣʴʥʦ-

ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʂʣʠʤʘʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ (ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10Á 3500 - 3600Á), ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʦʜʦʚʦʡ 

ʘʤʧʣʠʪʫʜʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ (ʩʚʳʰʝ 25Á), ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʘʤʦʛʦ 

ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʥʘ ʨʘʚʥʠʥʥʳʭ ʠ ʥʠʟʢʦʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ -2,8; -3,2). ʋʚʣʘʞʥʝʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʝ (ɻʊʂ ʦʢʦʣʦ 0,9). ɺ ʨʘʡʦʥʝ 

ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʠʥʪʨʘʟʦʥʘʣʴʥʳʝ (ʧʦʡʤʝʥʥʳʝ) ʣʘʥʜʰʘʬʪʳ, 

ʧʨʠʫʨʦʯʝʥʥʳʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢ ʜʦʣʠʥʝ ʨ. ʃʘʙʘ. ʈʝʣʴʝʬ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʘʙʦʡ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʠ ʥʝʙʦʣʴʰʦʡ ʵʥʝʨʛʠʝʡ. ɺ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʥʘ 

ʚʦʜʦʨʘʟʜʝʣʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ ʩʨʝʜʥʝʛʫʤʫʩʥʳʝ. 

III.  ʎʝʥʪʨʘʣʴʥʳʡ ʭʦʣʤʠʩʪʦ-ʨʘʚʥʠʥʥʳʡ ʩʪʝʧʥʦʡ ʠ ʣʫʛʦʚʦ-ʣʝʩʦʩʪʝʧʥʦʡ ʨʘʡʦʥ. 

ʈʘʩʧʦʣʦʞʝʥ ʚ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʨʝʩʧʫʙʣʠʢʠ ʥʘ ʚʳʩʦʪʝ 100 - 200 ʤ ʥʘʜ ʫ.ʤ. ʇʨʠʫʨʦʯʝʥ ʢ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʨʝʢ ɹʝʣʘʷ ʠ ʃʘʙʘ, ʩʣʦʞʝʥʥʦʤʫ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʤʠ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʜʦʣʠʥʝ ʨ. 

ʃʘʙʘ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ, ʩʣʦʞʝʥʥʦʡ ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʛʘʣʝʯʥʠʢʘʤʠ, ʧʝʩʢʘʤʠ, 

ʩʫʛʣʠʥʢʘʤʠ, ʛʣʠʥʘʤʠ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦʨʦʰʝʡ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ (ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ 

ʚʳʰʝ 10Á 3500 - 3600Á), ʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ (ɻʊʂ 0,9 ï 1,1). ʈʝʣʴʝʬ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʥʳʤʠ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʘ ʪʘʢʞʝ 

ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʤʠ ʜʦʣʠʥʘʤʠ ʨʝʢ ʃʘʙʘ ʠ ʌʘʨʩ. ɺ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ 

ʧʨʝʦʙʣʘʜʘʶʪ ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ ʤʘʣʦʛʫʤʫʩʥʳʝ ʤʦʱʥʳʝ, ʚ ʜʦʣʠʥʘʭ - ʣʫʛʦʚʘʪʦ-

ʯʝʨʥʦʟʝʤʥʳʝ ʚʳʱʝʣʦʯʝʥʥʳʝ ʧʦʯʚʳ. ɺ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʣʘʥʜʰʘʬʪʘ: 

ʚʦʜʦʨʘʟʜʝʣʳ ʩʨʝʜʥʠʭ ʨʝʢ ʠ ʠʥʪʨʘʟʦʥʘʣʴʥʳʡ ʣʘʥʜʰʘʬʪ ʧʦʡʤ ʃʘʙʳ ʠ ʌʘʨʩʘ. 
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ʂʘʨʯʘʛʠʥʘ ʃ.ʇ. 

ʢʘʥʜ. ʛʝʦʛʨ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʇʆ çʄʘʡʢʦʧʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʅɸʃʀɿ ʊɽʇʃʆʆɹɽʉʇɽʏɽʅʅʆʉʊʀ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ 

ʂʋʃʔʊʋʈ ɺ ʈɸɺʅʀʅʅʆʁ ɿʆʅɽ ʈɽʉʇʋɹʃʀʂʀ ɸɼʓɻɽʗ  

 

ʂʘʞʜʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʝʧʣʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʩʚʦʝʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. 

ʈʘʚʥʠʥʥʘʷ ʟʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ ʚʳʜʝʣʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʢʫʙʘʥʩʢʦʡ ʧʨʝʜʛʦʨʥʦʡ 

ʨʘʚʥʠʥʳ (ʦʪ 200 ʤ ʜʦ 100 ʤ ʠ ʤʝʥʝʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ). ʂʣʠʤʘʪ ʨʘʚʥʠʥʥʦʡ ʟʦʥʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ʉʨʝʜʥʷʷ ʜʝʢʘʜʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʘʤʦʛʦ 

ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʚʥʠʥʥʦʡ ʟʦʥʳ ʩʦʩʪʘʚʣʷʝʪ -2,5 Áʉ, ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ 

ʧʝʨʠʦʜʘ +23,4Áʉ. ɿʠʤʘ ʤʷʛʢʘʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʨʦʚʦʩʪʠ ʟʠʤʳ (ʂʟ) ʚ ʩʨʝʜʥʝʤ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʚʥʠʥʥʦʡ ʟʦʥʳ ʩʦʩʪʘʚʣʷʝʪ 6,2. 

ɹʣʘʛʦʧʨʠʷʪʥʦʩʪʴ ʦʪʢʣʦʥʝʥʠʷ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʚ ʫʩʣʦʚʠʷʭ ʨʘʚʥʠʥʥʦʡ ʟʦʥʳ - ʦʪ ʧʦʥʠʞʝʥʥʦʡ ʜʦ ʩʨʝʜʥʝʡ. ʉʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʝʨʚʥʦʛʦ 

ʦʩʪʘʪʦʯʥʦʛʦ ʪʝʧʣʘ ï ʚʳʩʦʢʘʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʨʠʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

(ʩʪʝʧʝʥʴ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ) ʜʣʷ ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʣʶʙʠʚʳʭ ʢʫʣʴʪʫʨ ï ʚʳʩʦʢʘʷ, ʜʣʷ 

ʩʨʝʜʥʝʪʝʧʣʦʣʶʙʠʚʳʭ ʢʫʣʴʪʫʨ ï ʦʪ ʚʳʩʦʢʦʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʚʥʠʥʥʦʡ ʟʦʥʳ ʜʦ ʩʨʝʜʥʝʡ 

ʚ ʩʝʚʝʨʥʦʡ ʝʝ ʯʘʩʪʠ. ɺ 60-80% ʣʝʪ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʘʚʥʠʥʥʦʡ ʟʦʥʳ ʩʢʣʘʜʳʚʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦ.  

ɸʢʪʠʚʥʘʷ ʚʝʛʝʪʘʮʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʫʣʴʪʫʨ ʧʨʦʭʦʜʠʪ ʧʨʠ ʩʨʝʜʥʝʡ ʩʫʪʦʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʚʳʰʝ 10Á. ʇʦʪʨʝʙʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʪʝʧʣʝ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʫʤʤʘʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʙʦʣʝʝ +10Áʉ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3500Á ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʨʘʚʥʠʥʥʦʡ ʟʦʥʝ ʜʦ 3600Á ʠ ʚʳʰʝ 

ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʟʦʥʳ.  

ʋʩʣʦʚʠʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʯʠʪʘʶʪʩʷ 

ʭʦʨʦʰʠʤʠ, ʝʩʣʠ ʢʫʣʴʪʫʨʘ ʦʙʝʩʧʝʯʝʥʘ ʪʝʧʣʦʤ ʚ 80% ʣʝʪ ʠ ʙʦʣʝʝ. ɽʩʣʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʪʝʧʣʦʤ ʩʦʩʪʘʚʣʷʝʪ 70-60% ʠ ʤʝʥʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʜʙʦʨ ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʚ, ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʙʦʣʝʝ ʪʝʧʣʳʭ ʶʞʥʳʭ 

ʩʢʣʦʥʘʭ ʠ ʪ. ʜ.  

ɸʥʘʣʠʟ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʝʧʣʝ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʪʘʢʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʢʘʢ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʷʨʦʚʦʡ ʷʯʤʝʥʴ, ʦʚʝʩ, ʛʦʨʦʭ, ʬʘʩʦʣʴ, 

ʧʦʜʩʦʣʥʝʯʥʠʢ, ʢʦʥʦʧʣʷ, ʧʨʦʩʦ, ʪʦʤʘʪʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʘʚʥʠʥʥʦʡ ʟʦʥʝ ʢʫʣʴʪʫʨʳ ʧʦʣʥʦʩʪʴʶ 

ʦʙʝʩʧʝʯʝʥʳ ʪʝʧʣʦʤ. ʊʝʧʣʦʚʳʝ ʨʝʩʫʨʩʳ ʨʘʚʥʠʥʥʦʡ ʟʦʥʳ ʧʦʟʚʦʣʷʶʪ ʚʦʟʜʝʣʳʚʘʪʴ ʥʘ ʝʝ 

ʪʝʨʨʠʪʦʨʠʠ ʜʘʞʝ ʪʘʢʫʶ ʥʘʠʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʫʶ ʢ ʪʝʧʣʫ ʢʫʣʴʪʫʨʫ, ʢʘʢ ʨʠʩ, ʥʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʩʝʚʘʪʴ ʪʦʣʴʢʦ ʨʘʥʥʝʩʧʝʣʳʝ ʠ ʩʨʝʜʥʝʩʧʝʣʳʝ ʩʦʨʪʘ ʨʠʩʘ, ʪʘʢ ʢʘʢ 

ʧʦʟʜʥʝʩʧʝʣʳʝ ʩʦʨʪʘ ʚʳʟʨʝʚʘʶʪ ʚ 5-30% ʣʝʪ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʚʥʠʥʥʦʡ ʟʦʥʳ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʪʝʧʣʘ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʧʦʞʥʠʚʥʳʭ ʢʫʣʴʪʫʨ. ʆʩʥʦʚʥʦʡ ʧʦʞʥʠʚʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʟʦʥʝ ʷʚʣʷʝʪʩʷ ʢʫʢʫʨʫʟʘ. 

ʉʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʦʪ ʧʦʩʝʚʘ ʧʦʞʥʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʜʦ ʧʝʨʝʭʦʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʯʝʨʝʟ 10Á ʦʩʝʥʴʶ ʩʦʩʪʘʚʣʷʝʪ 1600-1900. ʇʦʞʥʠʚʥʳʝ ʧʦʩʝʚʳ ʢʫʢʫʨʫʟʳ ʦʙʝʩʧʝʯʝʥʳ 

ʪʝʧʣʦʤ ʜʦ ʬʘʟʳ ʚʳʤʝʪʳʚʘʥʠʷ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʚʥʠʥʥʦʡ ʟʦʥʳ.  

ɺ ʮʝʣʦʤ, ʨʘʚʥʠʥʥʘʷ ʟʦʥʘ ʨʝʩʧʫʙʣʠʢʠ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ 

ʢʣʠʤʘʪʘ ʜʣʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦʨʦʰʝʡ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 

ʦʩʥʦʚʥʳʭ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
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ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʆʏɺɽʅʅʆ-ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ  

ʉɺɽʊʃʆ-ʂɸʐʊɸʅʆɺʓʍ ʇʆʏɺ ɻʆʈʆɼʀʑɽʅʉʂʆɻʆ ʈɸʁʆʅɸ  ɺʆʃɻʆɻʈɸɼʉʂʆʁ 

ʆɹʃɸʉʊʀ 

 
ʇʦʜʟʦʥʘ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ɻʦʨʦʜʠʱʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦʣʥʦʩʪʴʶ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʘʥʠʤʘʝʪ ʦʥʘ ʪʝʨʨʠʪʦʨʠʶ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʘʚʦʙʝʨʝʞʴʷ ɺʦʣʛʠ. ʖʞʥʘʷ 
ʛʨʘʥʠʮʘ ʧʨʠʨʦʜʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʭʦʜʠʪ ʧʦ ʪʨʘʩʩʝ ɺʦʣʛʦ-ɼʦʥʩʢʦʛʦ ʩʫʜʦʭʦʜʥʦʛʦ 
ʢʘʥʘʣʘ ʠʤ. ɺ.ʀ. ʃʝʥʠʥʘ ʠ ʎʠʤʣʷʥʩʢʦʤʫ ʚʦʜʦʭʨʘʥʠʣʠʱʫ. 

ʎʝʣʴ ʧʨʦʚʦʜʠʤʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʣʫʯʝʥʠʷ 
ʧʣʘʥʠʨʫʝʤʦʛʦ ʫʨʦʞʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ,  ʛʣʫʙʠʥʳ ʫʚʣʘʞʥʷʝʤʦʛʦ 
ʩʣʦʷ ʧʦʯʚʳ, ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʨʦʰʘʝʤʳʭ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʬʝʨʤʝʨʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ çɻʫʣʷʝʚ ʅ.ɺ.è, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚʙʣʠʟʠ ʧ. ʅʦʚʳʡ ʈʦʛʘʯʠʢ  ɻʦʨʦʜʠʱʝʥʩʢʦʛʦ ʨʘʡʦʥʘ 
ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʧʦʜʟʦʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʢʘʢ ʧʦ ʚʦʟʨʘʩʪʫ, ʪʘʢ ʠ ʧʦ ʤʠʥʝʨʘʣʴʥʦʤʫ 
ʩʦʩʪʘʚʫ. ʈʝʣʴʝʬ ʨʝʛʠʦʥʘ ʥʝʦʜʥʦʨʦʜʝʥ. ʉʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʩʨʝʜʥʝ- ʠ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ, 
ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ, ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʘʭ, ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ 
ʩʤʝʥʷʶʪʩʷ ʧʝʩʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ. 

ɺʝʩʥʘ ʢʦʨʦʪʢʘʷ, ʩʫʭʘʷ, ʥʘʨʘʩʪʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʠʜʝʪ ʙʳʩʪʨʦ, ʚʳʟʳʚʘʷ ʠʥʪʝʥʩʠʚʥʦʝ ʪʘʷʥʠʝ 
ʩʥʝʛʘ ʠ ʠʩʩʫʰʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʃʝʪʦ ʞʘʨʢʦʝ ʠ ʩʫʭʦʝ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ 
ʞʘʨʢʦʛʦ ʤʝʩʷʮʘ ʠʶʣʷ +23,5Áé+24 Áʉ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʠʛʘʝʪ +45Áʉ 
(ʘʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ). ɿʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 55-60 ʜʥʝʡ ʩ ʩʫʭʦʚʝʷʤʠ. 
ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʩʨʝʜʥʠʡ ʧʦ ʚʣʘʞʥʦʩʪʠ ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 175-320 ʤʤ, ʘ 
ʠʩʧʘʨʷʝʤʦʩʪʴ ï 895-1054 ʤʤ. ʇʦ ʫʩʣʦʚʠʷʤ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʷ ʧʨʦʚʝʜʝʥʠʷ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʫʩʫʭʦʡ ʟʦʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʩ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ 
ʢʦʵʬʬʠʮʠʝʥʪʦʤ 0,5-0,7 ʠ ʧʦʢʘʟʘʪʝʣʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 0,10-0,15. ɿʠʤʘ ʭʦʣʦʜʥʘʷ, 
ʤʘʣʦʩʥʝʞʥʘʷ. ɺ ʦʯʝʥʴ ʭʦʣʦʜʥʳʝ ʩʫʨʦʚʳʝ ʟʠʤʳ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʦʧʫʩʢʘʝʪʩʷ ʜʦ -40Áʉ 
(ʘʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ). 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ, ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸ.ɸ. ʂʘʯʠʥʩʢʦʛʦ, 
ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʤʠ ʩʨʝʜʥʝʤʦʱʥʳʤʠ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤʠ ʧʦʯʚʘʤʠ. 
ʉʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ ʦʙʣʘʜʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʦʨʦʰʝʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʴʶ, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 27, 51 ʜʦ 29, 
01 ʤʛ/ʵʢʚ. ʇʦʯʚʝʥʥʳʡ ʧʦʛʣʦʱʘʶʱʠʡ ʢʦʤʧʣʝʢʩ, ʚ ʦʩʥʦʚʥʦʤ ʥʘʩʳʱʝʥ ʢʘʪʠʦʥʘʤʠ ʢʘʣʴʮʠʷ, ʢʦʪʦʨʳʝ 
ʩʦʩʪʘʚʣʷʶʪ 70-82 %, ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʟʘʥʠʤʘʝʪ ʤʘʛʥʠʡ, ʥʘʪʨʠʷ ʚ ʧʦʯʚʝʥʥʦ-ʧʦʛʣʦʱʘʶʱʝʤ 
ʢʦʤʧʣʝʢʩʝ ʦʯʝʥʴ ʤʘʣʦ. ɺʝʣʠʯʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 6,93 ʜʦ 8,03. 
ʃʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 0,5 ʤ ʠ ʥʠʞʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ 
ʦʧʠʩʳʚʘʝʤʳʭ ʛʦʨʠʟʦʥʪʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,70 -2,21 % ʩ ʟʘʤʝʪʥʳʤ ʫʙʳʚʘʥʠʝʤ ʚʥʠʟ ʧʦ 
ʧʨʦʬʠʣʶ. ɸʢʪʠʚʥʘʷ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝʡʪʨʘʣʴʥʘʷ ʠʣʠ ʩʣʘʙʦʱʝʣʦʯʥʘʷ (ʨʅ 7,29-7,85). 
ʇʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ʧʦʯʚʳ ʦʙʝʩʧʝʯʝʥʳ ʩʨʝʜʥʝ (70,0 ʜʦ 84,0 ʤʛ ʥʘ 1 ʢʛ ʧʦʯʚʳ), ʘ ʦʙʤʝʥʥʳʤ 
ʢʘʣʠʝʤ ï ʚʳʩʦʢʦ (311-346 ʤʛ ʥʘ 1 ʢʛ ʧʦʯʚʳ), ʟʘʧʘʩʳ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ï ʥʠʟʢʠʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤ ʠ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʦʨʤʝ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʨʘʩʯʝʪʥʳʝ 
ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ, ʧʨʦʚʦʜʠʪʴ 2-3 ʤʝʞʜʫʨʷʜʥʳʭ ʢʫʣʴʪʠʚʘʮʠʠ ʠ ʥʘʨʝʟʢʫ ʧʨʝʨʳʚʠʩʪʳʭ ʙʦʨʦʟʜ-ʱʝʣʝʡ. 
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ʉʘʚʦʩʪʷʥʠʢ ʉ.ʖ. 

ʩ. ʥ. ʩ. 

ʄʠʢʦʣʘʾʚʩʴʢʘ ɼʉɼʉ ɯɿɿ ʅɸɸʅ 

 

 

ɺʇʃʀɺ ʉʊʈʆʂɯɺ ʉɯɺɹʀ ʅɸ ʋʈʆɾɸʁʅɯʉʊʔ ʆɿʀʄʆɰ ʎʀɹʋʃɯ ʈɯʇʏɸʉʊʆɰ 

 

 

ɺʠʨʦʙʥʠʮʪʚʦ ʦʟʠʤʦʾ ʮʠʙʫʣʽ ʨʽʧʯʘʩʪʦʾ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙʩʷʛʘʭ ï ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤ 

ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʘʜʨʘʥʥʴʦʾ ʧʨʦʜʫʢʮʽʾ. ɯ, ʷʢ ʜʦʢʘʟ, ʟʙʠʨʘʪʠ ʪʘʢʫ ʮʠʙʫʣʶ ʧʦʯʠʥʘʶʪʴ ʥʘ ʤʽʩʷʮʴ-

ʧʽʚʪʦʨʘ ʨʘʥʽʰʝ ʥʽʞ ʮʠʙʫʣʶ ʚʝʩʥʷʥʦʛʦ ʧʦʩʽʚʫ ʪʘ ʥʘ 2-3 ʪʠʞʥʽ ʨʘʥʽʰʝ ʟʘ ʨʦʟʩʘʜʥʫ. ʋʩʧʽʭ ʫ 

ʚʠʨʦʱʫʚʘʥʥʽ ʪʘʢʦʾ ʮʠʙʫʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʧʝʨʝʜʥʠʢʽʚ, ʩʪʨʦʢʽʚ ʩʽʚʙʠ, ʧʦʣʠʚʫ, ʜʦʙʨʠʚ ʽ ʟʘʭʠʩʪʫ 

ʨʦʩʣʠʥ. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʥʘ ʟʝʤʣʷʭ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ɼʉɼʉ ɯʥʩʪʠʪʫʪʫ ʟʨʦʰʫʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ 

ʅɸɸʅ ʫ 2011-2013 ʨʨ. ʧʨʦʚʦʜʠʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʭʝʤʘ ʜʦʩʣʽʜʫ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ: 

1. ʉʪʨʦʢʠ ʩʽʚʙʠ (ʬʘʢʪʦʨ ɸ): 1 ʜʝʢʘʜʘ ʩʝʨʧʥʷ; 2 ʜʝʢʘʜʘ ʩʝʨʧʥʷ; 3 ʜʝʢʘʜʘ ʩʝʨʧʥʷ. 

2. ʉʧʦʩʦʙʠ ʫʢʨʠʪʪʷ ʨʦʩʣʠʥ (ʬʘʢʪʦʨ ɺ): ʙʝʟ ʫʢʨʠʪʪʷ; ʫʢʨʠʪʪʷ ʨʦʩʣʠʥ ʘʛʨʦʚʦʣʦʢʥʦʤ; 

ʫʢʨʠʪʪʷ ʨʦʩʣʠʥ ʩʦʣʦʤʦʶ. 

ɺ ʜʦʩʣʽʜʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʽʙʨʠʜ ɺʦʣʴʬ F1. ɺʠʩʽʚʘʣʠ ʥʘʩʽʥʥʷ ʧʦ ʩʭʝʤʽ 8 + 20 + 8 +    

20 + 8 + 20 + 8 + 68 (160 ʩʤ). 

ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʚʠʱʘ ʫʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʟʘ 

ʩʽʚʙʠ ʥʘʩʽʥʥʷ ʚ ʜʨʫʛʽʡ ʜʝʢʘʜʽ ʩʝʨʧʥʷ ʪʘ ʫʢʨʠʪʪʽ ʨʦʩʣʠʥ ʘʛʨʦʚʦʣʦʢʥʦʤ 21,3 ʪ/ʛʘ. ʇʨʠ ʩʽʚʙʽ 

ʥʘʩʽʥʥʷ ʚ ʧʝʨʰʽʡ ʜʝʢʘʜʽ ʩʝʨʧʥʷ ʫʨʦʞʘʡʥʽʩʪʴ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 0,3 ʪ/ʛʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʽʚʙʦʶ 

ʚ ʜʨʫʛʽʡ ʜʝʢʘʜʽ ʩʝʨʧʥʷ. ɺʽʜʪʝʨʤʽʥʫʚʘʥʥʷ ʩʽʚʙʠ ʥʘ ʢʽʥʝʮʴ ʩʝʨʧʥʷ ʧʨʠʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,7-1,1 ʪ/ʛʘ. ʂʨʽʤ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʪʘʢʦʞ ʚʧʣʠʥʫʚ ʟʘʭʠʩʪ ʨʦʩʣʠʥ. 

ʋʢʨʠʪʪʷ ʨʦʩʣʠʥ ʚʦʩʝʥʠ ʘʛʨʦʚʦʣʦʢʥʦʤ ʟʘʙʝʟʧʝʯʠʣʦ ʧʨʠʨʽʩʪ ʚʨʦʞʘʶ 4,7 ʪ/ʛʘ, ʩʦʣʦʤʦʶ ï       

1,6 ʪ/ʛʘ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʪʘ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʦʪʨʠʤʘʥʦ ʨʽʟʥʠʡ ʚʠʭʽʜ  

ʪʦʚʘʨʥʠʭ ʮʠʙʫʣʠʥ. ʅʘ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʫʢʨʠʪʪʷ ʪʦʚʘʨʥʽʩʪʴ ʚʨʦʞʘʶ ʩʪʘʥʦʚʠʣʘ ï 68-72%; ʧʨʠ 

ʫʢʨʠʪʪʽ ʨʦʩʣʠʥ ʩʦʣʦʤʦʶ ï 80-87%; ʘʛʨʦʚʦʣʦʢʥʦʤ ï 90-93%. 

ɺʠʚʯʝʥʥʷ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʥʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʧʦʢʘʟʘʣʦ, ʱʦ ʮʠʙʫʣʠʥʠ ʤʘʣʠ ʜʦʩʠʪʴ ʚʠʩʦʢʽ 

ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ, ʷʢʽ ʚʠʚʯʘʣʠ. ɺʤʽʩʪ ʥʽʪʨʘʪʽʚ ʚ ʧʨʦʜʫʢʮʽʾ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 

ʨʽʚʥʷ ɻɼʂ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʎʠʙʫʣʷ ʨʧ̔ʯʘʩʪʘ, ʧʦʩʽʷʥʘ ʫ ɯɯ ʜʝʢʘʜʽ ʩʝʨʧʥʷ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʟʨʦʰʫʚʘʥʠʭ ʟʝʤʣʷʭ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʜʨʘʥʥʴʦʾ 

ʧʨʦʜʫʢʮʽʾ ʮʠʙʫʣʽ ʨʽʧʯʘʩʪʦʾ ʥʝʦʙʭʽʜʥʦ ʚʠʩʽʚʘʪʠ ʥʘʩʽʥʥʷ ʚ ʜʨʫʛʽʡ ʜʝʢʘʜʽ ʩʝʨʧʥʷ ʪʘ ʫʢʨʠʪʠ 

ʨʦʩʣʠʥʠ ʧʝʨʝʜ ʚʭʦʜʞʝʥʥʷʤ ʚ ʟʠʤʫ ʘʛʨʦʚʦʣʦʢʥʦʤ. 
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ʂʫʟʥʝʮʦʚʘ ʅ.ɺ. 

ʜ.ʩ.-ʭ.ʥ. ʧʨʦʬʝʩʩʦʨ 

ʂʦʟʠʥʩʢʘʷ ʆ.ɺ. 

ʢ.ʩ.-ʭ.ʥ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʉʪʝʧʘʥʦʚʘ ʅ.ɽ. 

ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ 

ʌɻʆʋ ɺʇʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʀɿʋʏɽʅʀɽ ʕʃɽʄɽʅʊʆɺ ʊɽʍʅʀʂʀ ʇʆʃʀɺɸ ɼʄ çʄʀʅʀ ʂʋɹɸʅʔ-ʌʐè 

 

ʀʟʫʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʠʢʠ ʧʦʣʠʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʪʝʭʥʠʢʦ-

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʧʦʣʠʚʝ ʜʦʞʜʝʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʚʳʙʨʘʥʘ ɼʄ çʄʠʥʠ ʂʫʙʘʥʴ - ʌʐè 

ʩʤʦʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʤʝʣʠʦʨʘʪʠʚʥʦʤ ʧʦʣʠʛʦʥʝ ʚ ʆʇʍ "ʆʨʦʰʘʝʤʦʝ" ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʅʀʀ 

ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʛ. ɺʦʣʛʦʛʨʘʜʘ. ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ, ʧʣʦʪʥʦʩʪʴ ʚ ʩʣʦʝ 0,4 ʤ - 1,34é1,35 ʪ/ʤ
3
, ʥʘʠʤʝʥʴʰʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ - 

22,8é23,0%. ʇʝʨʝʜ ʥʘʤʠ ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʠʪʴ ʵʣʝʤʝʥʪʳ ʪʝʭʥʠʢʠ ʧʦʣʠʚʘ ʠ ʪʝʭʥʠʢʦ-

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʣʦʛʘʙʘʨʠʪʥʦʡ ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥr  ʬʨʦʥʪʘʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʧʨʠ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʠ ʦʙʦʩʥʦʚʘʥʠʶ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʧʨʠʝʤʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʦʣʠʚʝ ʜʦʞʜʝʚʘʣʴʥʦʡ 

ʤʘʰʠʥʦʡ "ʄʠʥʠ ʂʫʙʘʥʴ - ʌʐ" ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʚʦʜʳ ʩʦʩʪʘʚʠʣ 22 ʣ/ʩ, ʠʟʤʝʥʷʣʩʷ ʦʪ 20 ʜʦ 25 

ʣ/ʩ. ʅʦʤʠʥʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʚ ʛʠʜʨʘʥʪʝ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʠ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 0,19 ʜʦ 0,22 

ʄʇʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʩʧʝʢʪʨʘ ʢʘʧʝʣʴ ʜʦʞʜʝʚʦʛʦ ʦʙʣʘʢʘ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʥʘʭʦʞʜʝʥʠʠ 

ʩʨʝʜʥʝʢʫʙʠʯʝʩʢʦʛʦ ʜʠʘʤʝʪʨʘ ʢʘʧʣʠ. ʈʘʩʯʝʪʳ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʩʨʝʜʥʝʢʫʙʠʯʝʩʢʠʡ 

ʜʠʘʤʝʪʨ ʢʘʧʣʠ ʩʦʩʪʘʚʣʷʝʪ 0,8 ʤʤ. ʅʘʤʠ ʙʳʣʦ ʠʟʤʝʨʝʥʦ 108 ʦʪʧʝʯʘʪʢʦʚ ʢʘʧʝʣʴ ʚ ʥʘʯʘʣʝ, 

ʩʝʨʝʜʠʥʝ ʠ ʢʦʥʮʝ ʩʪʨʫʠ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʜʠʘʤʝʪʨ ʢʘʧʝʣʴ ʜʦʞʜʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,6 ʜʦ 1,01 ʤʤ, ʧʨʠ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ -       

0,51 ʤʤ/ʤʠʥ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʢʦʣʦ 95% ʚʩʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʤʝʨʝʥʥʳʭ ʢʘʧʝʣʴ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 1,0 ʤʤ, ʪʦ ʝʩʪʴ ʥʘʭʦʜʠʪʩɹʷ ʚ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʤʘʰʠʥ ʦʙʨʘʟʫʶʪʩʷ ʜʚʝ ʢʦʣʝʠ ʰʠʨʠʥʦʡ 40é43 ʩʤ ʠ 

ʛʣʫʙʠʥʦʡ 14é17 ʩʤ, ʧʨʠ ʵʪʦʤ ʧʦʚʨʝʞʜʝʥʠʝ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʥʝ ʧʨʝʚʳʰʘʣʦ ʜʦʧʫʩʪʠʤʦʛʦ 

ʟʥʘʯʝʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦ ʧʦʣʠʪʦʡ ʧʣʦʱʘʜʠ ʧʨʠ ʨʘʟʥʳʭ ʧʦʣʠʚʥʳʭ ʥʦʨʤʘʭ 

ʠʟʤʝʥʷʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,79é0,82. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʣʦʷ ʦʩʘʜʢʦʚ ʫʤʝʥʴʰʠʣʩʷ ʦʪ 27,45 

ʜʦ 22,15, ʧʨʠ ʥʦʨʤʘʭ ʧʦʣʠʚʘ 150é200 ʤ
3
/ʛʘ. ʀʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʚ ʧʨʝʜʝʣʘʭ 3 ʤ/ʩ ʥʝ 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʭʫʜʰʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʘʜʢʦʚ. 

ʆʜʥʘʢʦ, ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʜʦ 4-5 ʤ/ʩ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʤʫ ʫʭʫʜʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʧʦʣʠʚʘ, ʧʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʣʠʚʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 0,7. ɺʝʪʝʨ ʧʦʜ 

ʫʛʣʦʤ 90Á
 
ʢ ʦʩʠ ʤʘʰʠʥʳ ʥʝ ʩʥʠʞʘʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʞʜʷ, ʘ ʝʛʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʜʦʣʴ ʦʩʠ ʤʘʰʠʥʳ ʩʞʠʤʘʝʪ ʜʦʞʜʝʚʦʝ ʦʙʣʘʢʦ, ʠʟʤʝʥʷʷ ʝʛʦ ʧʘʨʘʤʝʪʨʳ, ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʪʨʫʢʪʫʨʫ ʜʦʞʜʷ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʚʝʜʝʥʥʳʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʦʠʥʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʰʠʥ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʣʠʚʘ: ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʜʦʞʜʷ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʫʶ ʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʘʜʢʦʚ ʧʦ ʧʣʦʱʘʜʠ, ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʦʨʤ ʧʦʣʠʚʘ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʛʦʥʘ ʤʘʰʠʥ ʙʝʟ ʧʦʣʠʚʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʠʚʘ ʚʳʩʦʢʦʩʪʝʙʝʣʴʥʳʭ ʢʫʣʴʪʫʨ, 

ʥʠʟʢʦʝ ʜʘʚʣʝʥʠʝ ʥʘʧʦʨʥʦʡ ʤʘʛʠʩʪʨʘʣʠ.  
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ʂʦʟʠʥʩʢʘʷ ʆ.ɺ. 

ʢ.ʩ.-ʭ.ʥ. 

ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʌɻʆʋ ɺʇʆ ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʊʈʋʂʊʋʈʓ ɼʆɾɼʗ ɼʄ çʂʋɹɸʅʔ-ʃʐè 

 

ʆʨʦʩʠʪʝʣʴʥʳʝ ʤʝʣʠʦʨʘʮʠʠ ʜʣʷ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʠ ʧʨʠʟʥʘʥʳ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʨʠʜʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʜʦʞʜʝʚʘʥʠʝ. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʠʚʘ, ʜʦʞʜʝʚʘʥʠʝ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʟʘʙʦʣʘʯʠʚʘʥʠʝʤ ʠ ʟʘʩʦʣʝʥʠʝʤ ʧʦʯʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʦʜʳ. ʕʪʦʤʫ ʩʧʦʩʦʙʫ ʧʦʣʠʚʘ ʥʝ ʪʨʝʙʫʝʪʩʷ ʪʱʘʪʝʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʧʦʣʷ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʧʦʣʠʚʦʤ ʜʦʞʜʝʚʘʥʠʝʤ ʥʘ ʧʦʣʷ ʤʦʞʥʦ ʚʥʦʩʠʪʴ ʩʨʝʜʩʪʚʘ ʭʠʤʠʟʘʮʠʠ, ʫʚʣʘʞʥʷʪʴ ʧʨʠʟʝʤʥʳʡ 

ʩʣʦʡ ʚʦʟʜʫʭʘ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ. 

ʕʣʝʤʝʥʪʳ ʪʝʭʥʠʢʠ ʧʦʣʠʚʘ ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʳ ʩ 

ʚʧʠʪʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʯʚʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʠʚ ʥʝ ʩʦʧʨʦʚʦʞʜʘʣʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʦʢʘ ʚʦʜʳ ʠ ʜʨʫʛʠʤʠ ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. 

ʇʘʨʘʤʝʪʨʳ ʜʦʞʜʝʚʦʛʦ ʦʙʣʘʢʘ (ʰʠʨʠʥʘ ʟʦʥʳ ʜʦʞʜʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ 

ʪʦʯʢʠ ʚ ʥʝʡ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʩʚʦʠʤ ʚʣʠʷʥʠʝʤ ʥʘ ʚʘʞʥʝʡʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʠʢʠ ʧʦʣʠʚʘ ʜʦʞʜʝʚʘʥʠʝʤ - ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʠʚʥʦʡ 

ʚʦʜʳ ʧʦ ʧʣʦʱʘʜʠ ʦʨʦʰʝʥʠʷ ʟʘʜʘʥʥʦʡ ʥʦʨʤʦʡ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʦʞʜʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʤʝʨʳ ʰʠʨʠʥʳ ʜʦʞʜʝʚʦʛʦ ʦʙʣʘʢʘ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʜʦʞʜʝʚʦʛʦ ʦʙʣʘʢʘ ʬʨʦʥʪʘʣʴʥʦʡ ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʳ çʂʫʙʘʥʴ - 

ʃʐè ʠʤʝʝʪ ʬʦʨʤʫ ʥʝʧʨʘʚʠʣʴʥʦʡ ʪʨʘʧʝʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʘʷ ʥʘʤʠ 

ʜʦʞʜʝʚʘʣʴʥʘʷ ʤʘʰʠʥʘ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʉʦʟʜʘʚʘʝʤʳʡ 

ʝʶ ʤʦʨʦʩʷʱʠʡ ʜʦʞʜʴ ʦʪʣʠʯʘʝʪʩʷ ʭʦʨʦʰʠʤʠ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʈʘʩʯʝʪʳ 

ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʩʨʝʜʥʝʢʫʙʠʯʝʩʢʠʡ ʜʠʘʤʝʪʨ ʢʘʧʣʠ ʩʦʩʪʘʚʣʷʝʪ 1,0 ʤʤ. ʅʘʤʠ ʙʳʣʦ 

ʠʟʤʝʨʝʥʦ 150 ʦʪʧʝʯʘʪʢʦʚ ʢʘʧʝʣʴ ʚ ʥʘʯʘʣʝ, ʩʝʨʝʜʠʥʝ ʠ ʢʦʥʮʝ ʩʪʨʫʠ ʚ ʪʨʝʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʠʘʤʝʪʨ ʢʘʧʝʣʴ ʜʦʞʜʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 

0,4 ʜʦ 2,0 ʤʤ, ʧʨʠ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ - 0,6 ʤʤ/ʤʠʥ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʢʦʣʦ 85% ʚʩʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʟʤʝʨʝʥʥʳʭ ʢʘʧʝʣʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,0ʤʤ, ʪʦ ʝʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʧʫʩʪʠʤʳʭ 

ʧʨʝʜʝʣʘʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ.  

ʇʨʠ ʨʘʙʦʪʝ ʤʘʰʠʥʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʦʣʠʚʘ (ʙʦʣʝʝ 0,8), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʞʜʷ ʧʦ ʧʣʦʱʘʜʠ. 

ʉʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʦʞʜʷ, ʦʙʨʘʟʫʝʤʦʛʦ ʤʘʰʠʥʦʡ, ʩʦʩʪʘʚʣʷʝʪ 0,65 ʤʤ/ʤʠʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʤʝʥʷʪʴ ʝʝ ʧʨʠ ʜʦʞʜʝʚʘʥʠʠ ʥʦʨʤʘʤʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤʠ ʵʨʦʟʠʦʥʥʦ-ʜʦʧʫʩʪʠʤʳʭ 

ʟʥʘʯʝʥʠʡ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦ ʧʦʣʠʪʦʡ 

ʧʣʦʱʘʜʠ ʧʨʠ ʨʘʟʥʳʭ ʧʦʣʠʚʥʳʭ ʥʦʨʤʘʭ ʠʟʤʝʥʷʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,79é0,82. ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ ʩʣʦʷ ʦʩʘʜʢʦʚ ʫʤʝʥʴʰʠʣʩʷ ʦʪ 27,45 ʜʦ 22,15, ʧʨʠ ʥʦʨʤʘʭ ʧʦʣʠʚʘ 200é800 ʤ
3
/ʛʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʳ çʂʫʙʘʥʴ-ʃʐè ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʨʘʙʦʯʝʛʦ ʥʘʧʦʨʘ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʬʫʥʢʮʠʶ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʜʣʠʥʳ ʤʘʰʠʥʳ, ʧʣʦʱʘʜʠ ʟʘʭʚʘʪʘ ʩ ʧʦʟʠʮʠʠ, 

ʨʘʩʯʝʪʥʦʡ ʫʜʝʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʨʦʰʝʥʠʠ (ʦʨʜʠʥʘʪʘ ʛʠʜʨʦʤʦʜʫʣʷ), ʟʘʪʨʘʪ ʚʦʜʳ ʥʘ 

ʠʩʧʘʨʝʥʠʝ ʧʨʠ ʜʦʞʜʝʚʘʥʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʧʠʢʦʚʳʡ 

ʧʝʨʠʦʜ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʦʨʦʰʘʝʤʳʭ ʢʫʣʴʪʫʨ. 
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ʇʫʛʘʯʸʚʘ ɸ.ʄ. 

ʢ.ʩ.-ʭ.ʥ., ʫʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ 

ɻʅʋ çɺʅʀʀ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠè ʈɸʉʍʅ 

 

ɿɸʃɽɾʅʓɽ ɿɽʄʃʀ ʀ ʀʍ ɺʆʉʉʊɸʅʆɺʃɽʅʀɽ ï ɸʂʊʋɸʃʔʅʓʁ ɺʆʇʈʆʉ 

ʉʆɺʈɽʄɽʅʅʆʁ ɸɻʈɸʈʅʆʁ ʅɸʋʂʀ 

 

ʄʘʩʰʪʘʙʥʘʷ ʧʨʦʙʣʝʤʘ ʚʳʚʦʜʘ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ ʟʝʤʝʣʴ, 

ʦʙʦʩʪʨʠʚʰʘʷʩʷ ʠʟ-ʟʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚ ʥʘʯʘʣʝ 

ʚʝʢʘ ʍʍI. ʇʦ ʜʘʥʥʳʤ ɻʦʨʜʝʝʚʘ ɸ.ɺ. ʠ  ʈʦʤʘʥʝʥʢʦ ɻ.ɸ. (2008), ʚ ʥʘʩʪʦʷɦ ʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ 

ʚʳʚʝʜʝʥʦ ʠʟ ʦʙʦʨʦʪʘ ʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪ 30 ʜʦ 40 ʤʣʥ. ʛʘ  ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ. ɽʩʣʠ ʚ 1990 

ʛʦʜʫ ʠʭ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʣʘ 0,3% ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʈʦʩʩʠʠ, 

ʪʦ ʢ 2005 ʛʦʜʫ ʧʨʦʮʝʥʪ ʚʦʟʨʦʩ ʜʦ 14,5. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  

ɿʘʣʝʞʥʳʝ ʟʝʤʣʠ  ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ: 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʘʤʦʨʘʟʚʠʪʠʷ ʧʦʯʚ, ʟʘʨʘʩʪʘʥʠʷ ʣʝʩʦʤ, ʟʘʜʝʨʥʝʥʠʷ, ʟʘʣʫʞʝʥʠʷ, 

ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʜʨ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩ ʩʠʩʪʝʤʦʡ ʢʫʨʪʠʥʥʳʭ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ (ɿʃʅ), ʧʣʦʱʘʜʴʶ 135 ʛʘ, ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʶʛʘ ʇʨʠʚʦʣʞʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ʉ 2008 ʧʦ 2013 ʛʛ. ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 5ʅ - 20ʅ (ʅ ï ʫʜʘʣʸʥʥʦʩʪʴ ʦʪ ɿʃʅ 

ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʫ ʚʳʩʦʪ ʥʘʩʘʞʜʝʥʠʷ, ʤ) ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʛʦ ʟʘʧʦʚʝʜʘʥʠʷ ʙʦʣʝʝ 20 ʣʝʪ. 

ʀʟʫʯʘʣʘʩʴ ʙʠʦʛʝʥʥʦʩʪʴ ʧʦʯʚʳ, ʝʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʝʤʫʪʘʮʠʦʥʥʳʭ ʙʠʦʮʝʥʦʟʦʚ. 

ʇʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ 7,98 ʤʣʥ./ʛ ʦʙʥʘʨʫʞʝʥʦ ʚ ʟʘʣʝʞʠ, ʤʠʥʠʤʘʣʴʥʦʝ 3,02 ʚ ʩʝʨʝʜʠʥʝ 

ʢʫʨʪʠʥʳ, ʚʘʨʠʘʥʪ ʦʧʫʰʢʠ ʠʤʝʣ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʅʘʠʤʝʥʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʦʪʤʝʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʝ ʩʝʨʝʜʠʥʘ ʢʫʨʪʠʥʳ 1,92 ʤʣʥ./ʛ, ʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ (ʚ 2,6 ʨʘʟ ʙʦʣʴʰʝ) ʥʘ ʚʘʨʠʘʥʪʝ ʟʘʣʝʞʴ. ʇʦ ʰʢʘʣʘʤ ɿʚʷʛʠʥʮʝʚʘ ʦʙʦʛʘʱʸʥʥʦʩʪʴ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩʝʨʝʜʠʥʘ ʢʫʨʪʠʥʳ ʠ ʦʧʫʰʢʘ, ʜʦ ʚʳʩʦʢʦʡ ï 

ʚʘʨʠʘʥʪ ʟʘʣʝʞʴ. ʏʠʩʣʝʥʥʦʩʪʴ ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʦʯʝʥʴ ʥʠʟʢʦʤ ʫʨʦʚʥʝ 

ʦʙʦʛʘʱʝʥʥʦʩʪʠ, ʦʥʘ ʤʝʥʴʰʝ ʚ 1,7-2,9 ʨʘʟ ʯʠʩʣʝʥʥʦʩʪʠ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ. ʂʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚʘʭ ʦʯʝʥʴ ʥʠʟʢʦʝ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʧʦʯʚʝ ʩʝʨʝʜʠʥʳ ʢʫʨʪʠʥʳ ʠ ʦʧʫʰʢʠ, ʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʥʘ ʚʘʨʠʘʥʪʝ ʟʘʣʝʞʴ. 

ʉʚʦʙʦʜʥʦ ʞʠʚʫʱʠʝ ʘʟʦʪʬʠʢʩʘʪʦʨʳ ʨ. Azotobacter ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚ 

ʧʦʯʚʝ ʟʘʣʝʞʠ, ʥʘ ʚʘʨʠʘʥʪʝ ʩʝʨʝʜʠʥʘ ʢʫʨʪʠʥʳ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʥʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʣʠʙʦ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʤʠʥʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʘ ʩʠʣʴʥʫʶ ʩʪʝʧʝʥʴ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʯʠʩʣʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʪ ɻʊʂ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘ ʚʘʨʠʘʥʪʝ ʢʫʨʪʠʥʘ ʦʥʘ ʩʦʩʪʘʚʠʣʘ r=0,84, ʦʧʫʰʢʘ 0,81 ʠ ʟʘʣʝʞʴ 0,89. ɺʳʷʚʣʝʥʘ ʣʠʥʝʡʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʟʘʣʝʞʠ ʧʦ 

ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 5ʅ ï 20ʅ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʘʣʸʥʥʦʩʪʠ ʦʪ ʢʫʨʪʠʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʢʘʢ ʙʠʦʤʘʩʩʘ ʪʨʘʚʷʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ  ʩʦʩʪʘʚʠʣ R
2
=0,96. ʕʪʦ ʩʚʷʟʘʥʦ, ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʧʦʯʚʫ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʘ ʧʦʣʥʦʛʦ ʟʘʧʦʚʝʜʘʥʠʷ ʙʠʦʛʝʥʥʦʩʪʴ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʠ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ 

ʨʝʞʠʤʦʤ ʠ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ. ʀʟʫʯʠʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʝʤʝʣʴ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʠ ʜʘʪʴ ʚʦʟʤʦʞʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʭ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʢʘʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʧʘʩʪʙʠʱʘ ʠ ʯʘʩʪʴ ʟʘʣʝʞʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ,  ʚ ʚʠʜʝ ʨʝʟʝʨʚʘʪʦʚ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʩʪʝʧʥʦʛʦ ʙʠʦʤʘ. 
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ʆʥʦʧʨʠʝʥʢʦ ɼ.ʄ. 

ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ 

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺʃʀʗʅʀɽ ʉʇʆʉʆɹʆɺ ɺʅɽʉɽʅʀʗ ʋɼʆɹʈɽʅʀʁ ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ɿɽʈʅɸ 

ʂʋʂʋʈʋɿʓ ɺ ʋʉʃʆɺʀʗʍ ʆʈʆʐɽʅʀʗ 

 

 ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʧʨʠ ʧʦʤʦʱʠ ʮʝʥʪʨʦʙʝʞʥʳʭ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʝʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʧʨʦʩʪʦʪʦʡ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʫʢʦʚ ʧʦʚʳʰʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʠ, ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʜʦʟʠʨʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ. ʅʦ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʧʦʩʦʙ ʠʤʝʝʪ ʠ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʛʜʘ ʫʜʦʙʨʝʥʠ ̫ ʥʝ ʚʥʦʩʷʪ ʚ ʧʦʯʚʫ, ʘ ʨʘʟʙʨʘʩʳʚʘʶʪ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ, ʧʨʠʯʝʤ ʥʝʨʘʚʥʦʤʝʨʥʦ.  

ʅʦʚʳʤ ʧʦʜʭʦʜʦʤ ʢ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʦʨʦʰʘʝʤʦʤ ʟʝʤʣʝʜʝʣʠʠ ʷʚʣʷʝʪʩʷ ʚʥʝʩʝʥʠʝ ʠʭ ʩ ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ. ʊʘʢʦʝ ʘʛʨʦʤʝʨʦʧʨʠʷʪʠʝ 

ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʬʝʨʪʠʛʘʮʠʷ (ʦʪ ʘʥʛʣ. ʩʣʦʚ irrigation ʠ fertilizer), ʠʣʠ ʫʜʦʙʨʠʪʝʣʴʥʦʝ 

ʦʨʦʰʝʥʠʝ. ʆʥʦ ʚ ʢʦʨʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʧʣʦʱʘʜʠ 

ʫʜʦʙʨʝʥʠʡ ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʜʦ ʫʨʦʚʥʷ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʠʚʥʦʡ ʚʦʜʳ, 

ʯʪʦ ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ ʥʝ ʚʳʰʝ 20 %. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʘʯʠ ʫʜʦʙʨʝʥʠʡ ʥʝʙʦʣʴʰʠʤʠ 

ʜʦʟʘʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʛʜʘ ʨʘʩʪʝʥʠʷ ʙʦʣʴʰʝ ʚʩʝʛʦ ʚ ʥʠʭ 

ʥʫʞʜʘʶʪʩʷ, ʙʝʟ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʭʠʤʠʯʝʩʢʠʭ ʦʞʦʛʦʚ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʩʨʘʚʥʠʪʴ ʩʧʦʩʦʙʳ ʠ ʩʨʦʢʠ ʚʥʝʩʝʥʠʷ, ʚʠʜʳ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʚʢʣʶʯʘʷ ʠ ʞʠʜʢʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʝʛʦ ʠʟʫʯʝʥʥʦʩʪʴ, ʚ 2002ï2004 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʚ ʫʯʝʙʥʦ-

ʦʧʳʪʥʦʤ ʭʦʟʷʡʩʪʚʝ çʉʘʤʘʨʩʢʠʡè ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʇʦʯʚʳ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ ʤʘʣʦʛʫʤʫʩʥʳʝ ʩʣʘʙʦʩʤʳʪʳʝ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ.  ɺ ʦʧʳʪʘʭ ʚʳʩʝʚʘʣʠ ʩʨʝʜʥʝʨʘʥʥʠʡ ʧʨʦʩʪʦʡ ʤʝʞʣʠʥʝʡʥʳʡ ʛʠʙʨʠʜ 

ʢʫʢʫʨʫʟʳ ʇʠʦʥʝʨ 3978, ʢʦʪʦʨʳʡ ʭʦʨʦʰʦ ʦʪʢʣʠʢʘʝʪʩʷ ʥʘ ʦʨʦʰʝʥʠʝ ʠ ʙʳʣ ʦʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʢʫʨʫʟʳ ï ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʚ ʟʦʥʝ 

ʩʝʚʝʨʥʦʡ ʉʪʝʧʠ ʋʢʨʘʠʥʳ. ʇʦʣʠʚʳ ʧʨʦʚʦʜʠʣʠ ʜʦʞʜʝʚʘʣʴʥʳʤ ʘʛʨʝʛʘʪʦʤ ɼɼɸ-100ʄɸ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʜʦʟʠʨʦʚʘʣʠ ʚ ʧʦʣʠʚʥʫʶ ʚʦʜʫ ʩʧʝʮʠʘʣʴʥʳʤ ʛʠʜʨʦʧʦʜʢʦʨʤʱʠʢʦʤ. 

ʇʦʣʠʚʥʦʡ ʨʝʞʠʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʧʦʜʜʝʨʞʘʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʥʝ ʥʠʞʝ 

70ï80 % ʅɺ. ɺ ʦʧʳʪʘʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. ɺ 

ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʢʘʨʙʘʤʠʜ ʠ ʘʤʦʬʦʩ ʚʥʦʩʠʣʠ ʚʨʘʟʙʨʦʩ ʧʝʨʝʜ ʢʫʣʴʪʠʚʘʮʠʝʡ ʟʷʙʠ, ʘ ʚʦ ʚʪʦʨʦʤ 

ʠ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ (ʩ ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ) ʜʦʙʘʚʣʷʣʠ ʢʘʨʙʘʤʠʜ, ʯʪʦʙʳ ʜʦʚʝʩʪʠ ʩʦʜʝʨʞʘʥʠʝ 

ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʜʦ ʨʘʩʯʝʪʥʦʡ ʜʦʟʳ ʞʠʜʢʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʛʠʙʨʠʜʘ ʇʠʦʥʝʨ 3978 ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ 

ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʥʝʩʝʥʠʷ ʠʭ ʚʨʘʟʙʨʦʩ. 

ʉʪʘʙʠʣʴʥʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʧʦʣʫʯʠʣʠ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ɾʂʋ ʩ ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ.  

ʄʘʢʩʠʤʘʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ (10,4 ʪ/ʛʘ) 

ʧʦʣʫʯʠʣʠ ʧʨʠ ʚʥʝʩʝʥʠʠ N90P45 ʩ ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ ʚ ʬʘʟʳ 10ï12 ʣʠʩʪʴʝʚ ʠ ʚʳʙʨʘʩʳʚʘʥʠʷ 

ʤʝʪʝʣʦʢ. ɼʦʟʘ ʫʜʦʙʨʝʥʠʡ N180P90  ʣʫʯʰʝ ʚʩʝʛʦ ʩʝʙʷ ʦʢʫʧʠʣʘ ʧʨʠʙʘʚʢʦʡ ʫʨʦʞʘʷ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʝʝ ʚ ʜʚʘ ʩʨʦʢʘ ʨʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʚ ʬʘʟʝ 10ï12 ʣʠʩʪʴʝʚ ʠ ʚʳʙʨʘʩʳʚʘʥʠʷ ʤʝʪʝʣʦʢ (ʧʦ N90P45). 

ʀʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʜʢʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʠʩʪʝʤʝ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʘʱʠʚʘʥʠʷ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʚ ʫʩʣʦʚʠʷʭ ʫʜʦʙʨʠʪʝʣʴʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʜʦʣʞʠʪʴ. 
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ʏʝʨʚʘʥʴ ʉ.ɻ. 

ʢ.ʩ.-ʛ.ʥ., ʩ.ʥ.ʩ. 

ʈʋʇ çʀʥʩʪʠʪʫʪ ʤʝʣʠʦʨʘʮʠʠè ʅɸʅ 

 

ɹɸʃɸʅʉ ʋɻʃɽʈʆɼɸ ʀ ɸɿʆʊɸ 

ɺ ɸʅʊʈʆʇʆɻɽʅʅʆ-ʇʈɽʆɹʈɸɿʆɺɸʅʅʓʍ ʇʆʏɺɸʍ ʇʆʃɽʉʔʗ 

 

ʀʟʫʯʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʧʦʯʚ ʇʦʣʝʩʴʷ ʩ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʆɺ) ʚ ʥʠʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʕʪʦ ʩʚʷʟʘʥʦ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʪʝʤ, ʯʪʦ ʥʘ ʤʠʥʝʨʘʣʴʥʳʭ ʦʩʪʘʪʦʯʥʦ-ʪʦʨʬʷʥʳʭ ʠ ʧʦʩʪʪʦʨʬʷʥʳʭ ʧʦʯʚʘʭ 

ʚʝʜʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʩ ʫʩʪʘʨʝʚʰʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʢʫʣʴʪʫʨ, ʯʪʦ ʚʝʜʝʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ ʠ ʥʠʟʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʯʚʳ.  

ʆʧʳʪ ʙʳʣ ʟʘʣʦʞʝʥ ʥʘ ʇʦʣʝʩʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ 

ʣʫʛʦʚʦʜʩʪʚʘ (ʇʆʉʄɿʠʃ, ɹʨʝʩʪʩʢʘʷ ʦʙʣ.) ʚ 2006 ʛʦʜʫ. ɹʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ 3 ʩʝʚʦʦʙʦʨʦʪʘ ʩ 

ʦʜʥʦʣʝʪʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʤʦʥʦʧʦʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʝʣʠ ʥʘ 3 

ʬʦʥʘʭ ʫʜʦʙʨʝʥʠʷ: ʙʝʟ ʫʜʦʙʨʝʥʠʷ, NPK, ʥʘʚʦʟ+NPK. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ ʠ ʥʘʙʦʨ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚʣʠʷʶʪ ʥʘ 

ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʘʟʦʪʘ, ʦʩʦʙʝʥʥʦ ʝʛʦ ʙʣʠʞʥʠʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʧʫʣ. ʊʨʫʜʥʦʛʠʜʨʦʣʠʟʫʝʤʳʡ 

ʘʟʦʪ (ʜʘʣʴʥʠʡ ʨʝʟʝʨʚ N) ʦʩʪʘʚʘʣʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʘʙʠʣʴʥʳʤ. 

ʇʨʠ ʵʪʦʤ ʙʣʠʞʥʠʡ ʨʝʟʝʨʚ (ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʳʡ N) ʙʳʣ ʙʦʣʝʝ ʣʘʙʠʣʴʥʳʤ ʠ ʫʚʝʣʠʯʠʣʩ ̫ʚ 

ʩʨʝʜʥʝʤ ʥʘ 64-80 %. ʄʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ ʟʘʚʠʩʝʣ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ. 

ɺʥʝʩʝʥʠʝ NPK ʧʨʠʚʝʣʦ ʢ ʝʛʦ ʩʥʠʞʝʥʠʶ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʠʩʪʝʤʘ ʥʘʚʦʟ+NPK ʢ ʨʦʩʪʫ. 

ʅʘʢʦʧʣʝʥʥʳʡ ʤʥʦʛʦʣʝʪʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʠʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʜʚʠʞʥʦʡ ʝʛʦ ʯʘʩʪʠ ï 

ʦʨʛʘʥʠʯʝʩʢʦʤ ʫʛʣʝʨʦʜʝ (ʉʦʨʛ). ɼʦ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ ʧʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ Cʦʨʛ. ï 2,18-3,06 %. ɽʞʝʛʦʜʥʦʛʦ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ (2006-2009 ʛʛ.) ʫʚʝʣʠʯʠʣʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦ 3,25-3,78 %. ʅʝʨʝʛʫʣʷʨʥʦʝ ʚʥʝʩʝʥʠʝ 

ʥʘʚʦʟʘ (2009-2013 ʛʛ.) ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʉʦʨʛ. ʜʦ 2,47-2,52 %. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʜ 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʙʦʙʦʚʳʤʠ ʪʨʘʚʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʝʛʦ ʥʘʢʦʧʣʝʥʠʶ ʚʦ ʚʨʝʤʝʥʠ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʩʠʣʫ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʦʣʝʢʫʣ ʩ ʤʘʣʳʤ ʤʦʣʝʢʫʣʷʨʥʳʤ ʚʝʩʦʤ, ʧʨʦʠʩʭʦʜʠʪ 

ʦʯʝʥʴ ʙʳʩʪʨʦ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ. 

ɻʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʝ, ʦʧʨʝʜʝʣʷʶʱʝʝʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ C/N. ʇʦʩʢʦʣʴʢʫ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʯʚʝ ʠʜʫʪ ʧʦ ʧʫʪʠ ʘʚʪʦʤʦʨʬʥʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ, ʪʦ ʦʧʪʠʤʘʣʴʥʳʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʉ/N, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʚʠʯʥʳʭ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ, 

ʩʦʩʪʘʚʣʷʝʪ 20-25. ɽʞʝʛʦʜʥʦʝ ʚʥʝʩʝʥʠʝ ʥʘʚʦʟʘ ʧʦʜ ʦʜʥʦʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʚ ʟʚʝʥʝ ʩʝʚʦʦʙʦʨʦʪʘ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʪʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʩ 17 (ʥʘ ʥʘʯʘʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘ) ʜʦ 26 ʚ 2009 ʛ., ʘ 

ʥʘ ʤʠʥʝʨʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʫʜʦʙʨʝʥʠʡ ï ʜʦ 21, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʫʩʦʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ. ɺ 2009-2013 ʛʦʜʳ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʚʥʝʩʝʥʠʠ ʥʘʚʦʟʘ 

ʥʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 24, ʘ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʪʦʣʴʢʦ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʟʥʘʯʝʥʠʝ ʉ/N ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʤʥʦʛʦʣʝʪʥʠʝ ʙʦʙʦʚʳʝ ʪʨʘʚʳ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʧʦʚʣʠʷʣʘ 

ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ C/N ʟʘ ʛʦʜʳ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʫʚʝʣʠʯʠʣʩʷ ʩ 16 ʚ ʥʘʯʘʣʴʥʳʡ 

ʧʝʨʠʦʜ ʜʦ 26-27 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʙʦʙʦʚʳʭ ʪʨʘʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʛʫʣʠʨʫʷ ʧʨʠʝʤʳ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʜʘʥʥʳʤ ʧʦʯʚʝʥʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʢʫʣʴʪʫʨ, ʤʦʞʥʦ ʩʤʝʱʘʪʴ 

ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʚ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʪʦʨʦʥʫ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʦʩʪʘʪʦʯʥʦ-ʪʦʨʬʷʥʳʭ ʠ ʧʦʩʪʪʦʨʬʷʥʳʭ ʧʦʯʚ.   
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ʄʘʢʘʨʦʚʘ ʊ.ʂ. 

ʘʩʧʽʨʘʥʪ  

ʆʥʦʧʨʽʻʥʢʦ ɼ.ʄ. 

ʢ.ʩ.-ʛ.ʥ., ʜʦʮʝʥʪ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɽʌɽʂʊʀɺʅɯʉʊʔ ʍɯʄɯʏʅʆɰ ʄɽʃɯʆʈɸʎɯɰ ʅɸ ʉʆʃʆʅʎʖɺɸʊʀʍ ɿʈʆʐʋɺɸʅʀʍ 

ʏʆʈʅʆɿɽʄɸʍ  

 

ʄʝʪʦ  ʁ ʜʦʩʣʽʜʞʝʥʴ ʻ ʦʮʽʥʢʘ ʧʨʦʚʝʜʝʥʥʷ ʭʽʤʽʯʥʦʾ ʤʝʣʽʦʨʘʮʽʾ ʥʘ ʟʨʦʰʫʚʘʥʠʭ 

ʩʦʣʦʥʮʶʚʘʪʠʭ ʯʦʨʥʦʟʝʤʘʭ; ʚʜʦʩʢʦʥʘʣʝʥʥ ̫ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʚʽʜʪʚʦʨʝʥʥʷ ʨʦʜʶʯʦʩʪʽ 

ʟʨʦʰʫʚʘʥʠʭ ˇʨʫʥʪʽʚ ʰʣʷʭʦʤ ʛʽʧʩʫʚʘʥʥʷ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ  ̒ʟʨʦʰʫʚʘʥʽ ʧʨʦʪʷʛʦʤ 50 ʨʦʢʽʚ ʩʦʣʦʥʮʶʚʘʪʽ ˇʨʫʥʪʠ ʪʘ ʟʤʽʥʠ 

ʧʦʢʘʟʥʠʢʽʚ ʾʭ ʨʦʜʶʯʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʢʘʣʴʮʽʻʚʤʽʩʥʠʭ ʤʝʣʽʦʨʘʥʪʽʚ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ï 

ʧʨʦʮʝʩʠ ʟʤʽʥ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʽ ʘʛʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʨʦʰʫʚʘʥʠʭ ˇʨʫʥʪʽʚ. 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʠ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʬʦʩʬʦʛʽʧʩʫ, ʷʢ ʭʽʤʽʯʥʦʛʦ ʤʝʣʽʦʨʘʥʪʫ, ʧʨʦʚʦʜʠʣʠ ʚ 

ʜʦʩʣʽʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ ɯʥʩʪʠʪʫʪʫ ʦʚʦʯʽʚʥʠʮʪʚʘ ʪʘ 

ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ ʋʢʨʘʾʥʠè ʧʨʦʪʷʛʦʤ 2010-2012 ʨʨ. ɼʦʩʣʽʜʥʽ ʜʽʣʷʥʢʠ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ 

ʥʘʚʝʩʥʽ ʪʘ ʚʦʩʝʥʠ 2010 ʨ. ʥʘ ʯʦʨʥʦʟʝʤ ̔ʟʚʠʯʘʡʥʦʤʫ ʤʘʣʦʛʫʤʫʩʥʦʤʫ ʚʠʣʫʛʫʚʘʥʦʤʫ. ʇʣʦʱʘ 

ʦʙʣʽʢʦʚʦʾ ʜʽʣʷʥʢʠ 25,2 ʤ
2
. ʇʦʚʪʦʨʶʚʘʥʽʩʪʴ ʜʦʩʣʽʜʫ ʯʦʪʠʨʠʨʘʟʦʚʘ. 

ʇʨʠ ʪʨʠʚʘʣʦʤʫ ʟʨʦʰʝʥʥʽ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʫ ˇʨʫʥʪʦʚʦʤʫ ʚʙʠʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ 

ʢʘʪʽʦʥʠ ʢʘʣʴʮʽʶ ʯʘʩʪʢʦʚʦ ʟʘʤʽʥʷʣʠʩʷ ʥʘ ʢʘʪʽʦʥʠ ʥʘʪʨʽʶ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʛʽʨʰʝʥʥʷ 

ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ: ʟʤʝʥʰʝʥʥʷ ʚʦʜʦʩʪʽʡʢʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʟʚôʷʟʥʦʾ ʚʦʜʠ, ʫʱʽʣʴʥʝʥʥʷ ʪʘ ʟʣʠʪʠʟʘʮʽ ʾˇʨʫʥʪʫ. 

ɸʥʘʣʽʟ ˇʨʫʥʪʫ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʭʽʤʽʯʥʦʾ ʤʝʣʽʦʨʘʮʽʾ ʧʦʢʘʟʘʚ, ʱʦ 

ʚʤʽʩʪ ʦʙʤʽʥʥʠʭ ʢʘʪʽʦʥʽʚ ʢʘʣʴʮʽʶ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 12,0 ʜʦ 18,0 ʤʤʦʣʴ ʥʘ 100 ʛ ˇʨʫʥʪʫ, ʦʙʤʽʥʥʽ 

ʢʘʪʽʦʥʠ ʥʘʪʨʽʶ ï 1,42-11,39 ʥʘ 100 ʛ ˇʨʫʥʪʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʦʙʤʽʥʥʠʭ ʢʘʪʽʦʥʽʚ 

ʥʘʪʨʽʶ ˇʨʫʥʪ ʥʘʣʝʞʠʪʴ ʜʦ ʤʘʣʦʥʘʪʨʽʻʚʠʭ ʩʦʣʦʥʮʶʚʘʪʠʭ ˇʨʫʥʪʽʚ.  

ɺʥʝʩʝʥʥʷ ʬʦʩʬʦʛʽʧʩʫ ʧʨʦʚʦʜʠʣʠ ʨʽʟʥʠʤʠ ʥʦʨʤʘʤʠ: ʤʝʣʽʦʨʘʪʠʚʥʦ ,ʁ ʝʢʦʣʦʛʽʯʥʦ  ʁʪʘ 

ʘʛʨʦʥʦʤʽʯʥʦ .ʁ ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʥʝʩʠʣʠ ʬʦʩʬʦʛʽʧʩ ʥʦʨʤʘʤʠ 1,4 ʪ/ʛʘ, 3, ʪʘ 6 ʪ/ʛʘ. 

ʇʽʩʣʷʜʽʷ ʭʽʤʽʯʥʦʾ ʤʝʣʽʦʨʘʮʽʾ (ʚʥʝʩʝʥʥʷ ʬʦʩʬʦʛʽʧʩʫ) ʧʝʨʰʦʛʦ ʨʦʢʫ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʻʶ ʟʤʝʥʰʝʥʥʷ ʢʘʪʽʦʥʽʚ ʥʘʪʨʽʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʯʘʪʢʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʜʦ 20 % ʚ ʦʨʥʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ (30 ʩʤ). ʇʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʧʨʠ 

ʚʥʝʩʝʥʥʽ ʬʦʩʬʦʛʽʧʩʫ ʨʽʟʥʠʤʠ ʥʦʨʤʘʤʠ ʧʨʠ ʟʨʦʰʝʥʥʽ. ɿʤʝʥʰʝʥʥʷ ʦʙʤʽʥʥʦʛʦ ʥʘʪʨʽʶ ʫ ɻʇʂ 

ʚʠʷʚʠʣʠ ʧʨʠ ʚʥʝʩʝʥʥ ̔ʬʦʩʬʦʛʽʧʩʫ ʥʘʚʝʩʥʽ 3 ʪ/ʛʘ ʧʨʠ ʟʨʦʰʝʥʥʽ, ʜʝ ʢʽʣʴʢʽʩʪʴ ʦʙʤʽʥʥʦʛʦ ʥʘʪʨʽʶ 

ʩʢʣʘʣʘ 0,26 ʤʤʦʣʴ ʥʘ 100 ʛ ˇʨʫʥʪʫ. ɹʝʟ ʟʨʦʰʝʥʥʷ ʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ ʚʠʷʚʣʝʥʠʡ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ 

ʬʦʩʬʦʛʽʧʩʫ ʚʦʩʝʥʠ ʥʦʨʤʦʶ 6ʪ/ʛʘ (0,4 ʤʤʦʣʴ ʥʘ 100 ʛ ˇʨʫʥʪʫ). 

ɿʘ ʭʽʤʽʯʥʦʾ ʤʝʣʽʦʨʘʮʽʾ ʬʦʩʬʦʛʽʧʩʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʨʦʟʩʦʣʦʥʮʶʚʘʥʥʷ 

ˇʨʫʥʪʽʚ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ. ɺʘʨʽʘʥʪʠ ʟ ʚʥʝʩʝʥʥʷʤ ʬʦʩʬʦʛʽʧʩʫ ʥʘʚʝʩʥʽ ʥʦʨʤʦʶ 3 ʪ/ʛʘ ʟʽ 

ʟʨʦʰʝʥʥʷʤ ʪʘ ʚʥʝʩʝʥʥʷ ʬʦʩʬʦʛʽʧʩʫ ʚʦʩʝʥʠ ʥʦʨʤʦʶ 6 ʪ/ʛʘ ʟʽ ʟʨʦʰʝʥʥʷʤ ʟʤʝʥʰʫʚʘʣʠ ʚʤʽʩʪ 

ʧʦʛʣʠʥʫʪʦʛʦ ʥʘʪʨʽʶ ʥʘ ʜʨʫʛʠʡ ʨʽʢ ʜʦʩʣʽʜʞʝʥʴ ʜʦ 0,04 ʤʤʦʣʴ ʥʘ 100 ʛ ˇʨʫʥʪʫ ʚ ʦʨʥʦʤʫ ʰʘʨʽ 

ˇʨʫʥʪʫ. ʉʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʢʘʪʽʦʥʽʚ ʥʘʪʨʽʶ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʚʥʝʩʝʥʥʷʤ ʬʦʩʬʦʛʽʧʩʫ 

ʥʘʚʝʩʥʽ ʥʦʨʤʦʶ 3 ʪ/ʛʘ ʙʝʟ ʟʨʦʰʝʥʥʷ ʪʘ ʚʥʝʩʝʥʥʷ ʬʦʩʬʦʛʽʧʩʫ ʚʦʩʝʥʠ ʥʦʨʤʦʶ 6 ʪ/ʛʘ ʙʝʟ 

ʟʨʦʰʝʥʥʷ. ɯʥʰʽ ʚʘʨʽʘʥʪʠ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ ʩʦʙʦʶ ʧʦʤʽʪʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʦʟʩʦʣʝʥʥʷ.  

ʇʨʦʚʝʜʝʥʥʷ ʭʽʤʽʯʥʦʾ ʤʝʣʽʦʨʘʮʽʾ ʬʦʩʬʦʛʽʧʩʦʤ ʨʽʟʥʠʤʠ ʥʦʨʤʘʤʠ ʚʥʝʩʝʥʥʷ ʥʘ 

ʩʦʣʦʥʮʶʚʘʪʠʭ ʯʦʨʥʦʟʝʤʘʭ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ ʦʩʦʙʣʠʚʦ ʚ 

ʢʦʤʧʣʝʢʩʽ ʟʽ ʟʨʦʰʝʥʥʷʤ. ɺʥʝʩʝʥʥʷ ʬʦʩʬʦʛʽʧʩʫ ʥʘʚʝʩʥʽ ʥʦʨʤʦʶ 3 ʪ/ʛʘ ʟʽ ʟʨʦʰʝʥʥʷʤ 

ʟʤʝʥʰʫʚʘʣʦ ʚʤʽʩʪ ʚʚʽʙʨʘʥʦʛʦ ʥʘʪʨʽʶ ʥʘ ʜʨʫʛʠʡ ʨʽʢ ʜʦ 0,04 ʤʤʦʣʴ ʥʘ 100 ʛ ˇʨʫʥʪʫ, ʘ ʚ ʟʨʘʟʢʘʭ 

ʧʨʠ ʚʥʝʩʝʥʥʽ ʬʦʩʬʦʛʽʧʩʫ ʚʦʩʝʥʠ ʥʦʨʤʦʶ 6 ʪ/ʛʘ ʟʽ ʟʨʦʰʝʥʥʷʤ ʚʟʘʛʘʣʽ ʚʚʽʙʨʘʥʦʛʦ ʥʘʪʨʽʶ ʥʝ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ. 
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 ɿʘʧʦʨʦʞʯʝʥʢʦ ɺ.ʖ.  
ʘʩʠʩʪʝʥʪ  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʈɸʎɯʆʅɸʃʔʅɽ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʆʃʀɺʅʆɰ ɺʆɼʀ ʇʈʀ ʇʈʆɺɽɼɽʅʅɯ 

ɿʈʆʐɽʅʅʗ ʇʆʉɯɺɯɺ ʃʖʎɽʈʅʀ ɺ ʋʄʆɺɸʍ ʉʊɽʇʆɺʆɰ ɿʆʅʀ ʋʂʈɸɰʅʀ 

 
ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʟʨʦʰʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʚʘʞʣʠʚʦʾ ʩʢʣʘʜʦʚʦʾ ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʪʘ 

ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʝʨʞʘʚʠ, ʚʠʤʘʛʘʻ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ, ʦʜʥʦʯʘʩʥʦ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ 
ʤʝʣʽʦʨʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʆʩʥʦʚʥʠʤʠ ʫʤʦʚʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʟʨʦʰʝʥʥʷ ʻ ʦʧʪʠʤʽʟʘʮʽʷ (ʘ ʥʝ 
ʤʽʥʽʤʽʟʘʮʽʷ) ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʟʤʝʥʰʫʶʪʴʩʷ ʟʨʦʰʫʚʘʣʴʥʽ ʽ ʧʦʣʠʚʥʽ ʥʦʨʤʠ. 
ɺʠʭʦʜʷʯʠ ʟ ʝʢʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʫʤʦʚ ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʧʨʠ 
ʚʠʨʦʱʫʚʘʥʥʽ ʧʦʩʽʚʽʚ ʣʶʮʝʨʥʠ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʞʝʥ 1 ʤ

3
 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʚʦʜʠ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ. ʇʨʦʪʝ, ʯʝʨʝʟ ʟʘʚʠʱʝʥʽ ʧʦʣʠʚʥʽ ʥʦʨʤʠ ʣʶʮʝʨʥʠ 
(500 ʤ

3
/ʛʘ ʽ ʙʽʣʴʰʝ) ʟʨʦʰʝʥʥʷ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʘʢʠʤʠ ʥʝʛʘʪʠʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢ 

ʧʽʜʡʦʤ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʟʘʩʦʣʝʥʥʷ, ʟʥʠʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ, ʚʦʜʥʘ ʝʨʦʟʽʷ. ʊʦʤʫ 
ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʨʦʰʫʚʘʣʴʥʦʾ ʚʦʜʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʨʦʟʨʦʙʢʘ ʚʦʜʦʟʙʝʨʽʛʘʶʯʦʛʦ ʤʝʪʦʜʫ 
ʨʦʟʨʘʭʫʥʢʫ ʨʝʞʠʤʽʚ ʟʨʦʰʝʥʥʷ ʣʶʮʝʨʥʠ ʚ ʩʪʝʧʦʚʽʡ ʪʘ ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʘʭ ʋʢʨʘʾʥʠ ʤʘʻ 
ʘʢʪʫʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʥʦʚʠʡ ʚʦʜʦʟʙʝʨʽʛʘʶʯʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʨʝʞʠʤʽʚ ʟʨʦʰʝʥʥʷ ʣʶʮʝʨʥʠ 
ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʘʭʫʥʦʢ ʪʘʢʠʭ ʨʝʞʠʤʽʚ ʟʨʦʰʝʥʥʷ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʠʣʠ ʦʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ 
ʟʚʦʣʦʞʝʥʥʷ ʢʦʨʝʥʝʚʤʽʩʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
ʧʝʚʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʢʫ ʪʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʱʦʜʝʥʥʠʭ ʟʥʘʯʝʥʴ 
ˇʨʫʥʪʦʚʠʭ ʚʦʣʦʛʦʟʘʧʘʩʽʚ, ʘ ʥʝ ʥʘ ʚʦʜʦʩʧʦʞʠʚʘʥʥʽ. 

 
ʈʠʩ.2. ʌʨʘʛʤʝʥʪʘʨʥʠʡ ʛʽʜʨʦʛʨʘʬ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʪʘ ʨʝʞʠʤ ʟʨʦʰʝʥʥʷ ʧʦʩʽʚʽʚ ʣʶʮʝʨʥʠ ʟʘ ɸɻʄ 

ʤʝʪʦʜʦʤ (ɻʄʉ ɻʫʣʷʡ ʇʦʣʝ, 1969 ʨ., ʈ=75 %). n=6. m=30(2) ʽ 40(4). W - ʧʨʠʨʦʜʥʽ ʚʦʣʦʛʦʟʘʧʘʩʠ, W
/
 - 

ʚʦʣʦʛʦʟʘʧʘʩʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʠʚʽʚ, W
*
 - ʦʧʪʠʤʘʣʴʥʝ ʟʚʦʣʦʞʝʥʥʷ, ʤʤ. 

 

ɸɻʄ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʫ ʧʦʙʫʜʦʚʽ ʛʽʜʨʦʛʨʘʬʘ ʚʦʣʦʛʦʟʘʧʘʩʽʚ ʚ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʰʘʨʽ 
ˇʨʫʥʪʫ, ʧʨʠ ʮʴʦʤʫ ʥʠʞʥʷ ʤʝʞʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 
ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʽ ʬʘʟ ʾʭ ʨʦʟʚʠʪʢʫ, ʘ ʪʘʢʦʞ 
ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʫʢʦʩʽʚ. ʄʘʶʯʠ ʬʘʢʪʠʯʥʽ ʚʦʣʦʛʦʟʘʧʘʩʠ ʚʠʟʥʘʯʘʶʪʴ ʥʝʩʪʘʯʫ 
ʚʦʣʦʛʠ, ʷʢʘ ʙʫʜʝ ʚʽʜʧʦʚʜ̔ʘʪʠ ʧʦʣʠʚʥʽʡ ʥʦʨʤʽ. ɼʣʷ ʮʴʦʛʦ: ʫ ʪʦʯʮʽ ʧʝʨʝʪʠʥʫ ʣʽʥʽʾ ʥʘʷʚʥʠʭ 
ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʟ ʥʠʞʥʴʦʶ ʤʝʞʝʶ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʪʨʝʙʘ ʧʨʠʟʥʘʯʘʪʠ ʧʦʣʠʚ, ʧʨʠʯʦʤʫ ʟ 
ʪʦʯʥʽʩʪʶ ʜʦ ʦʜʥʦʛʦ ʜʥʷ. 

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʜʦʧʫʩʢʘʪʠ ʧʝʨʝʚʠʪʨʘʪ ʚʦʜʠ, ʧʦʧʝʨʝʜʞʘʪʠ 
ʧʜ̔ʪʦʧʣʝʥʥʷ, ʟʘʩʦʣʝʥʥʷ ʟʝʤʝʣʴ ʽ ʩʪʚʦʨʝʥʥʷ ʧʨʦʤʠʚʥʠʭ ʨʝʞʠʤʽʚ ʟʨʦʰʝʥʥʷ ʪʘ ʤʦʞʝ ʙʫʪʠ 
ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʦʜʦʟʙʝʨʽʛʘʶʯʠʭ ʨʝʞʠʤʽʚ ʟʨʦʰʝʥʥʷ ʫ ʧʨʦʝʢʪʥʠʭ 
ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ, ʘ ʪʘʢʦʞ ʚ ʫʧʨʘʚʣʽʥʥʷʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʨʦʰʫʚʘʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 
ʢʦʨʝʛʫʚʘʥʥʷ ʧʦʣʠʚʽʚ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ 
ʚʠʨʦʱʫʚʘʥʥʷ ʣʶʮʝʨʥʠ. 
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ɭʨʝʤʻʻʚʘ ʉ.ʇ. 

ʥ.ʩ. 

ʄʠʢʦʣʘʾʚʩʴʢʘ ɼʉɼʉ ɯɿɿ ʅɸɸʅ 

 

 

ɺʇʃʀɺ ʆʈɻɸʅʆ-ʄɯʅɽʈɸʃʔʅʆɻʆ ʋɼʆɹʈɽʅʅʗ ʅɸ ʋʈʆɾɸʁʅɯʉʊʔ ʂɸʈʊʆʇʃɯ 

ʇʈʀ ʂʈɸʇʃʀʅʅʆʄʋ ɿʈʆʐɽʅʅɯ ɺ ʋʄʆɺɸʍ ʇɯɺɼʅʗ ʋʂʈɸɰʅʀ 

 

ɺʘʞʣʠʚʠʤ ʟʘʭʦʜʦʤ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʛʨʫʥʪʫ ʪʘ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʻ ʙʽʦʣʦʛʽʟʘʮʽʷ ʟʝʤʣʝʨʦʙʩʪʚʘ. ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʦʨʛʘʥʽʯʥʠʤ 

ʜʦʙʨʠʚʘʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʣʦʤʠ ʪʘ ʩʠʜʝʨʘʪʽʚ, ʷʢʽ ʟʘ ʩʚʦʻʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʠʨʽʚʥʶʶʪʴʩʷ ʜʦ 

30-40 ʪ ʛʥʦʶ ʥʘ ʛʝʢʪʘʨ, ʪʘ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʙʝʟʜʝʬʽʮʠʪʥʦʛʦ ʙʘʣʘʥʩʫ ʛʫʤʫʩʫ ʫ ʛʨʫʥʪʽ. ʋ 

ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʚʧʝʨʰʝ ʚ ʫʤʦʚʘʭ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ  ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʟʨʦʰʫʚʘʥʽʡ ʩʽʚʦʟʤʽʥʽ 

ʄɼʉɼʉ ɯɿɿ ʫ 2011-2013 ʨʨ. ʧʨʦʚʦʜʠʣʘʩʴ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʨʦʙʦʪʘ ʧʦ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ 

ʨʽʟʥʠʭ ʜʦʟ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʾ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʧʨʠ  

ʢʨʘʧʣʠʥʥʦʤʫ ʟʨʦʰʝʥʥʽ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʢʘʨʪʦʧʣʽ. 

ɻʨʫʥʪ  ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ï ʯʦʨʥʦʟʝʤ ʧʽʚʜʝʥʥʠʡ ʟʘʣʠʰʢʦʚʦ-ʩʣʘʙʦʩʦʣʦʥʮʶʚʘʪʠʡ, 

ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʠʡ ʥʘ ʢʘʨʙʦʥʘʪʥʦʤʫ ʣʝʩʫ. ɺʤʽʩʪ ʛʫʤʫʩʫ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ʛʨʫʥʪʫ ï 2,9-3,0%; 

ʘʟʦʪʫ ï 4,1; ʬʦʩʬʦʨʫ ï 9,6; ʢʘʣʽʶ ï 44 ʤʛ ʥʘ 100 ʛ ʛʨʫʥʪʫ. ʈʝʘʢʮʽʷ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʙʣʠʟʴʢʘ ʜʦ 

ʥʝʡʪʨʘʣʴʥʦʾ ï ʈʅ ï 7,1. 

ɸʛʨʦʪʝʭʥʽʢʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʢʘʨʪʦʧʣʽ ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʧʠʪʘʥʴ ʧʦʩʪʘʚʣʝʥʠʭ ʧʝʨʝʜ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ʉʽʚʙʘ ʩʠʜʝʨʘʪʫ ʧʨʦʚʦʜʠʣʘʩʴ  

ʧʽʩʣʷʞʥʠʚʥʦ. ɿʝʣʝʥʫ ʤʘʩʫ ʩʠʜʝʨʘʪʽʚ  ʟʘʨʦʙʣʷʣʠ ʫ ʛʨʫʥʪ ʚ ʧʝʨʰʽʡ ʜʝʢʘʜʽ ʣʠʩʪʦʧʘʜʘ. ʉʦʣʦʤʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚʥʦʩʠʣʠ ʣʦʢʘʣʴʥʦ 

ʧʝʨʝʜ  ʩʘʜʽʥʥʷʤ ʢʘʨʪʦʧʣʽ ʫ ʨʷʜʢʠ ʟʛʽʜʥʦ ʩʭʝʤʠ ʜʦʩʣʽʜʫ. ʆʙʨʦʙʢʘ ʙʽʦʧʨʝʧʘʨʘʪʘʤʠ ɹʘʡʢʘʣ ɽʄ-

1 ʪʘ ʄʦʯʝʚʽʥ ʂ-1 ʧʨʦʚʦʜʠʣʘʩʴ ʫ ʬʘʟʫ ʙʫʪʦʥʽʟʘʮʽʾ ʨʦʩʣʠʥ. ʂʘʨʪʦʧʣʷ  ʚʠʨʦʱʫʚʘʣʘʩʴ ʧʨʠ 

ʢʨʘʧʣʠʥʥʦʤʫ ʟʨʦʰʝʥʥʽ. ɺʦʣʦʛʽʩʪʴ ʛʨʫʥʪʫ ʧʽʜʪʨʠʤʫʚʘʣʘʩʴ ʚ ʤʝʞʘʭ 70-80-70% ʅɺ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʝʨʽʦʜʫ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʂʘʨʪʦʧʣʷ ʚʠʨʦʱʫʚʘʣʘʩʴ ʥʘ ʨʽʟʥʠʭ ʬʦʥʘʭ 

ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ (ʬʘʢʪʦʨ ɸ): ʙʝʟ ʦʨʛʘʥʽʢʠ, ʩʠʜʝʨʘʪʠ, ʩʦʣʦʤʘ. ʅʘ ʮʽ ʬʦʥʠ ʥʘʢʣʘʜʘʣʠʩʷ ʪʘʢʽ 

ʚʘʨʽʘʥʪʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʙʽʦʧʨʝʧʘʨʘʪʽʚ (ʬʘʢʪʦʨ ɺ): ʙʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ), N45, 

N60P60K45, ɹʘʡʢʘʣ ɽʄ-1 (1 ʣ/ʛʘ), ʄʦʯʝʚʽʥ ʂ-1 (5 ʣ/ʛʘ). ʉʦʨʪ ʢʘʨʪʦʧʣʽ ʉʝʨʧʘʥʦʢ. ʇʣʦʱʘ 

ʩʘʜʠʚʥʦʾ ʜʽʣʷʥʢʠ ï 25,0 ʤ
2
, ʦʙʣʽʢʦʚʦʾ ï 10,0 ʤ

2
, ʧʦʚʪʦʨʥʽʩʪʴ ï ʯʦʪʠʨʠʨʘʟʦʚʘ, ʧʣʦʱʘ ʞʠʚʣʝʥʥʷ 

ʨʦʩʣʠʥ ï 70ʭ25 ʩʤ, ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʨʠ ʩʘʜʽʥʥʽ ï 60 ʪʠʩ.ʰʪ./ʛʘ. ɿʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ï 

ʧʦʜʽʣʷʥʦʯʥʝ. 

ʈʝʟʫʣʴʪʘʪʠ  ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʚʠʱʠʡ ʫʨʦʞʘʡ ʢʘʨʪʦʧʣʽ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 3 

ʨʦʢʠ ï 28,2 ʪ/ʛʘ, ʘ  ʪʘʢʦʞ ʪʦʚʘʨʥʽʩʪʴ ʫʨʦʞʘʶ ï 93,1% ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʟʘ ʩʫʤʽʩʥʦʾ ʜʽʾ ʩʠʜʝʨʘʪʽʚ 

ʪʘ  ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʜʦʟʽ N60P60K45, ʱʦ ʥʘ 11,1 ʪ/ʛʘ ʧʝʨʝʚʠʱʫʻ ʢʦʥʪʨʦʣʴ. ʇʨʦʚʝʜʝʥʽ 

ʙʽʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ 

(ʢʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʥʘ 1 ʨʦʩʣʠʥʫ ï 6,2 ʰʪ., ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʥʠʭ ʙʫʣʴʙ ʥʘ ʨʦʩʣʠʥʫ ï 5,6 ʰʪ., 

ʩʝʨʝʜʥʷ ʤʘʩʘ ʪʦʚʘʨʥʦʾ ʙʫʣʴʙʠ ï 90,4 ʛ) ʙʫʣʠ ʪʘʢʦʞ ʥʘ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ. ɺʥʝʩʝʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʫ 

ɹʘʡʢʘʣ ɽʄ-1 ʥʘ ʮʴʦʤʫ  ʞ ʬʦʥʽ ʟʘʙʝʟʧʝʯʠʣʦ ʫʨʦʞʘʡ ʢʘʨʪʦʧʣʽ 23,7 ʪ/ʛʘ ʪʘ ʟ ʪʦʚʘʨʥʽʩʪʶ ʫʨʦʞʘʶ 

ï 89,7%,  ʱʦ ʥʘ 6,6 ʪ/ʛʘ ʚʠʱʝ, ʥʽʞ ʥʘ ʢʦʥʪʨʦʣʽ. ʉʫʤʽʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʜʝʨʘʪʽʚ ʽ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʜʦʟʦʶ N60P60K45 ʟʘʙʝʟʧʝʯʠʣʠ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʢʨʦʭʤʘʣʶ ʟ 11,4 ʜʦ 14,3%, ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʟ 16,2 ʜʦ 21,8%, ʚʽʪʘʤʽʥʫ ʉ ʟ 14,3 ʜʦ 19,7% ʚ ʙʫʣʴʙʘʭ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʜʝʨʘʪʽʚ ʜʣʷ 

ʫʜʦʙʨʝʥʥʷ ʢʘʨʪʦʧʣʽ ʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʜʞʝʨʝʣʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ʛʨʫʥʪ. 

ɿʘ ʩʫʢʫʧʥʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʻ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʧʨʠ ʷʢʦʤʫ 

ʧʦʻʜʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʜʝʨʘʪʽʚ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʦʟʦʶ N60P60K45. 
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ʉʊʈɸʊɽɻʀʗ ʂʆʈʄʆʇʈʆʀɿɺʆɼʉʊɺɸ ɹɽʃɸʈʋʉʀ 

 
ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ɹʝʣʘʨʫʩʠ (ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ï 7,6 

ʤʣʥ.ʛʘ, ʥʘʩʝʣʝʥʠʝ  - 9,5 ʤʣʥ. ʯʝʣʦʚʝʢ) ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ 
ʧʨʦʜʫʢʮʠʠ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʪʘʪʝʡ ʵʢʩʧʦʨʪʘ. ɺ 2015 ʛ. ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʧʨʦʠʟʚʝʩʪʠ          
10 ʤʣʥ. ʪʦʥʥ ʤʦʣʦʢʘ ʠ 2 ʤʣʥ. ʪʦʥʥ ʤʷʩʘ, ʦʙʝʩʧʝʯʠʪʴ ʵʢʩʧʦʨʪ ʧʨʦʜʫʢʮʠʠ ʥʘ 7 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ 
ʉʐɸ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʨʝʩʧʫʙʣʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, 
ʠʤʝʶʱʠʤʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ: 

- ʩʦʭʨʘʥʝʥʠʝʤ ʢʨʫʧʥʦʪʦʚʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʥʝ ʪʦʣʴʢʦ 
ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʥʦ ʠ ʩʠʩʪʝʤʫ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ ʠ ʩʥʘʙʞʝʥʠʝ ʨʝʩʫʨʩʘʤʠ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʘʢʪʦʨʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʤʝʣʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʂʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʫʯʠʪʳʚʘʷ ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʨʤʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʪʨʘʪ ʥʘ 
ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʫʶ ʧʨʦʜʫʢʮʠʶ (50-60%), ʧʨʠʦʙʨʝʪʘʝʪ ʢʣʶʯʝʚʦʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ 
ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɸʇʂ. ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ ʝʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ 
ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ (ʜʦ 2020 ʛ.) ʠ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʡ ʧʝʨʠʦʜ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʟʦʥʠʨʦʚʘʥʠʝ 
ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʮʝʥʢʫ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʧʘʭʦʪʥʳʭ ʠ 
ʣʫʛʦʚʳʭ ʟʝʤʣʷʭ, ʦʧʪʠʤʠʟʘʮʠʶ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ ʧʦ ʚʠʜʘʤ ʠ ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʤ 
ʧʦʢʘʟʘʪʝʣʷʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ. 

ʆʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʢʦʨʤʦʚ. ʅʘʧʨʠʤʝʨ, 
ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ 7000 ʢʛ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʠʪʘʪʝʣʴʥʦʩʪʴ 
ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 10 ʄɼʞ ʚ 1 ʢʛ ʩʫʭʦʡ ʤʘʩʩʳ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʤʝʥʥʦʡ 
ʵʥʝʨʛʠʠ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʝʥʘ ï 9-9,2 ʄɼʞ, ʩʝʥʘʞʘ ï 10,6-10,9, ʩʠʣʦʩʘ ï 10,5-10,8, 
ʢʦʤʙʠʢʦʨʤʦʚ ï 13,2-13,5 ʄɼʞ. 

ʇʦʣʫʯʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʠ 
ʤʝʨʳ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʜʝʬʠʮʠʪʘ ʚ ʢʦʨʤʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ɹʝʣʘʨʫʩʠ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ 
ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʭʦʨʦʰʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ, 
ʠʤʝʝʪ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʣʝʚʦʛʦ ʪʨʘʚʦʩʝʷʥʠʷ ʠ ʣʫʛʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ 
ʧʦʣʫʯʝʥʠʝ 90-100 ʤʣʥ. ʪʦʥʥ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ 
ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ɼʣʷ ʣʫʛʦʚʳʭ ʪʨʘʚʦʩʪʦʝʚ ʧʝʨʩʧʝʢʪʠʚʝʥ ʧʝʨʝʭʦʜ ʤʠʥʠʤʫʤ ʥʘ 9-10-ʣʝʪʥʝʝ 
ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟ ʧʦʣʥʦʛʦ ʧʝʨʝʟʘʣʫʞʝʥʠʷ ʩ ʨʝʘʣʠʟʘʮʠʡ ʪʝʭʥʦʣʦʛʠʡ ʧʦʜʩʝʚʘ ʚ ʜʝʨʥʠʥʫ. 

ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʠ ʙʫʜʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘʛʦʪʦʚʢʫ ʢʦʨʤʦʚ ʠʟ 
ʪʨʘʚ ʠ ʩʠʣʦʩʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠʤʝʥʷʷ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ: 

- ʟʘʛʦʪʦʚʢʘ ʩʝʥʘ ʚ ʧʨʝʩʩʦʚʘʥʥʦʤ ʚʠʜʝ (ʨʫʣʦʥʘʭ, ʪʶʢʘʭ); 
- ʟʘʛʦʪʦʚʢʘ ʧʨʦʚʷʣʝʥʥʳʭ ʪʨʘʚ ʚ ʚʠʜʝ ʩʝʥʘʞʘ, ʪʨʘʚʷʥʦʛʦ ʠ ʢʫʢʫʨʫʟʥʦʛʦ ʩʠʣʦʩʘ ʩ 

ʨʘʟʤʝʱʝʥʠʝʤ ʚ ʪʨʘʥʰʝʡʥʳʭ ʭʨʘʥʠʣʠʱʘʭ; 
- ʟʘʛʦʪʦʚʢʘ ʧʨʦʚʷʣʝʥʥʳʭ ʪʨʘʚ ʩ ʧʨʝʩʩʦʚʘʥʠʝʤ ʠʟ ʚʘʣʢʦʚ ʚ ʨʫʣʦʥʳ ʠ ʫʧʘʢʦʚʢʦʡ ʚ 

ʧʦʣʠʵʪʠʣʝʥʦʚʫʶ ʧʣʝʥʢʫ. 
ɸʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʦʨʤʦʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʧʦʩʦʙʥʦʡ ʧʨʦʚʝʩʪʠ ʟʘʛʦʪʦʚʢʫ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ ʚ 
ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ. 
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ɻʘʨʤʠʯ ɼ.ʖ. 

 ʤ.ʥ.ʩ. 

ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ 

 

ʆʎɯʅʂɸ ʉʆʈʊʆɿʈɸɿʂɯɺ ʊʀʄʆʌɯɰɺʂʀ ʃʋʏʅʆɰ ɿɸ ɹɯʆʃʆɻɯʏʅʀʄʀ  

ʊɸ ɻʆʉʇʆɼɸʈʉʔʂʆ-ʎɯʅʅʀʄʀ ʇʆʂɸɿʅʀʂɸʄʀ  

ʗʂ ɺʀʍɯɼʅʆɻʆ ʄɸʊɽʈɯɸʃʋ ɼʃʗ   ʉɽʃɽʂʎɯɰ 

 

ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʨʘʚʦʩʫʤʽʰʦʢ ʧʨʠ ʧʦʣʽʧʰʝʥʥʽ ʣʫʢ ʽ ʩʪʚʦʨʝʥʥʽ 

ʜʦʚʛʦʣʽʪʥʽʭ ʢʫʣʴʪʫʨʥʠʭ ʧʘʩʦʚʠʱ ʥʘ ʟʘʭʦʜʽ ʋʢʨʘʾʥʠ ʻ ʪʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ. ʎʷ ʪʨʘʚʘ ʧʨʦʪʷʛʦʤ 

ʜʝʢʽʣʴʢʦʭ ʩʪʦʣʽʪʴ ʙʫʣʘ ʽ ʻ ʦʩʥʦʚʥʠʤ ʟʣʘʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʠʭ ʪʨʘʚʦʩʫʤʽʰʦʢ ʫ 

ʧʦʣʴʦʚʦʤʫ ʪʨʘʚʦʩʽʷʥʥʽ. ʊʦʤʫ, ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ʟʘʙʝʟʧʝʯʠʪʴ 

ʩʪʘʣʝ ʚʠʨʦʙʥʠʮʪʚʦ ʮʽʻʾ ʢʫʣʴʪʫʨʠ. ɸ ʦʩʥʦʚʦʶ  ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʻ 

ʩʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʮʽʥʢʘ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ï ʮʝ ʦʜʠʥ ʽʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʪʘʧʽʚ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʣʠʥ, ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ, ʨʝʘʢʮʽʾ ʥʘ ʟʤʽʥʠ ʪʠʭ ʯʠ ʽʥʰʠʭ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʻ ʚʝʣʠʢʝ ʥʘʫʢʦʚʝ ʽ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ɹʫʜʴ-ʷʢʠʡ ʞʠʪʪʻʚʠʡ ʧʨʦʮʝʩ ʫ ʨʦʩʣʠʥʘʭ ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ ʣʠʰʝ ʚ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʽʥ ʙʫʜʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʫʤʦʚʘʤʠ ʽʩʥʫʚʘʥʥʷ, ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʮʽ ʫʤʦʚʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʮʴʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʊʦʤʫ ʟʥʘʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ, ʟʦʢʨʝʤʘ ʧʨʦʭʦʜʞʝʥʥʷ ʬʘʟ ʚʝʛʝʪʘʮʽʾ ʽ 

ʜʠʥʘʤʽʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ  ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʛʫʩʪʦʪʠ 

ʩʪʝʙʣʦʩʪʦʶ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʣʷʪʠ ʪʝʭʥʦʣʦʛʽʾ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʩʦʨʪʽʚ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʚ 2011 ʨʦʮʽ ʙʫʚ ʟʘʢʣʘʜʝʥʠʡ ʢʦʣʝʢʮʽʡʥʠʡ ʨʦʟʩʘʜʥʠʢ ʽʟ 19 ʥʦʤʝʨʽʚ ʨʽʟʥʦʛʦ 

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʜʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ 

ʥʘʚʝʩʥʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʚ ʤʝʞʘʭ 10.03 ï 2.04. ɹʫʣʠ ʚʽʜʽʙʨʘʥʽ ʟʨʘʟʢʠ 

ʧʦ ʪʠʧʘʭ ʨʦʟʚʠʪʢʫ ʽ ʧʦ ʩʪʨʦʢʘʭ ʜʦʟʨʽʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʟʥʠʮʷ ʫ ʥʘʩʪʘʥʥʽ ʟʙʠʨʘʣʴʥʦʾ 

ʩʪʠʛʣʦʩʪʽ ʤʽʞ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʤ ʩʦʨʪʦʟʨʘʟʢʦʤ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ʪʘ ʥʘʡʧʽʟʥʽʰʠʤ ʩʪʘʥʦʚʠʣʘ  

14 ʜʽʙ. ɿʘ ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ, ʚʩʽ ʩʦʨʪʦʟʨʘʟʢʠ ʥʘʤʠ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʨʘʥʥʷ 

(118-121 ʜʽʙ), ʩʝʨʝʜʥʷ (122  ï 126 ʜʽʙ) ʪʘ ʧʽʟʥʷ (127 ï 130 ʜʦʙʠ). ɼʣʷ ʧʦʜʽʣʫ ʩʦʨʪʽʚ ʥʘ ʛʨʫʧʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʝʨʝʜʥʶ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʘ ʜʚʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʦʟʪʷʛʥʫʪʠʡ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʩʦʨʪʦʟʨʘʟʢʽʚ ʟʘ ʽʤʽʪʘʮʽʾ ʧʘʩʦʚʠʱʘ ʙʫʚ ʫ ʧʝʨʰʦʤʫ ʽ ʯʝʪʚʝʨʪʦʤʫ 

ʫʢʦʩʽ, ʽ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ  36 ï 52  ʽ 35 ï 49 ʜʽʙ. ʇʝʨʽʦʜ ʩʽʥʦʢʽʩʥʦʾ ʩʪʠʛʣʦʩʪʽ  (ʚʽʜ ʧʦʯʘʪʢʫ 

ʚʽʜʨʦʩʪʘʥʥʷ ʜʦ ʧʝʨʰʦʛʦ ʫʢʦʩʫ) ï 76 - 80 ʜʥʽʚ. ʆʙʣʠʩʪʚʣʝʥʽʩʪʴ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ʫ ʧʝʨʰʦʤʫ 

ʫʢʦʩʽ ʩʪʘʥʦʚʠʣʘ 45 %. ʂʽʣʴʢʽʩʪʴ ʛʝʥʝʨʘʪʠʚʥʠʭ ʩʪʝʙʝʣ ʥʘ 1 ʤ
2
 -  324 - 504 ʰʪ. 

ʇʨʦʚʽʚʰʠ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʩʪʘʥʜʘʨʪʦʤ ʪʘ ʛʨʫʧʦʶ ʩʦʨʪʦʟʨʘʟʢʽʚ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ, ʱʦ 

ʚʠʚʯʘʣʠʩʴ, ʟʘ ʚʠʩʦʪʦʶ ʧʘʛʦʥʘ ʽ ʚʠʩʦʪʦʶ ʦʩʥʦʚʠ ʩʫʣʪʘʥʘ, ʚʠʷʚʣʝʥʦ ʢʨʘʱʽ ʩʦʨʪʦʟʨʘʟʢʠ. ɺʠʩʦʪʘ 

ʧʘʛʦʥʽʚ ʩʪʘʥʦʚʠʣʘ 51,2-104,6 ʩʤ, ʚʠʩʦʪʘ ʦʩʥʦʚʠ ʩʫʣʪʘʥʘ -  8,8 - 20,8 ʩʤ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʥʘʩʽʥʠʥ ʫ ʩʫʣʪʘʥʽ ʙʫʣʘ ʫ ʃʠʪʦʚʩʴʢʠʭ ʩʦʨʪʦʟʨʘʟʢʽʚ ˉ 2343, ˉ 2806 ʽ ʩʦʨʪ Jauniai ï 1118, 1008 

ʽ 1121 ʰʪ. ʅʘʡʚʠʱʠʡ ʚʨʦʞʘʡ ʥʘʩʽʥʥʷ ʟ ʦʜʥʦʛʦ ʩʫʣʪʘʥʘ ʙʫʚ ʫ ʩʦʨʪʫ Gintaras ï 0,70 ʛ. ɿʘ ʤʘʩʦʶ 

1000 ʥʘʩʽʥʠʥ ʚʠʜʽʣʠʚʩʷ ˉ 2343 ʽ ˉ 2806 ï 0,79 ʽ 0,85 ʛ. ʇʦ ʥʘʩʽʥʥʻʚʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʚʠʜʽʣʠʣʠʩʴ ʩʝʨʝʜʥʴʦʩʪʠʛʣʽ ʟʨʘʟʢʠ: ʄʦʨʰʘʥʩʴʢʘ 1188,  ʜʠʢʦʨʦʩʣʘ ʽʟ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ (ʂ-44550), ʜʠʢʦʨʦʩʣʘ ɺʦʣʠʥʩʴʢʘ ʦʙʣ., ʜʠʢʦʨʦʩʣʘ ʽʟ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʇʽʜʛʽʨʷʥʢʘ. 

ʅʘʡʢʨʘʱʠʤ ʟʘ ʚʨʦʞʘʻʤ ʢʦʨʤʦʚʦʾ ʤʘʩʠ ʽ ʥʘʩʽʥʥʷ ʚʠʷʚʠʚʩʷ ɹʽʣʦʨʫʩʴʢʠʡ ʩʦʨʪ ɺʦʣʥʘ, ʷʢʠʡ ʟʘ 

ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ ʙʫʚ ʨʽʚʥʠʤ ʽʟ ʩʪʘʥʜʘʨʪʦʤ, ʟʘ ʚʨʦʞʘʻʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʧʝʨʝʚʠʱʠʚ 

ʩʪʘʥʜʘʨʪ ʥʘ 5 % ʽ ʟʘ ʚʨʦʞʘʻʤ ʥʘʩʽʥʥʷ ʥʘ 16 %. ɺʠʢʣʘʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʚôʷʟʘʥʽ ʟ 

ʤʦʨʬʦʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ. ɺʠʜʽʣʝʥʽ 

ʜʞʝʨʝʣʘ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʮʽʥʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ. 
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ɼʦʙʨʷʥʩʴʢʘ ʅ.ɸ. 

 ʤ.ʥ.ʩ. 

ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ 

 

ʇʃʆʑɸ ʃʀʉʊʆɺʆɰ ʇʆɺɽʈʍʅɯ ʊɸ ʌʆʊʆʉʀʅʊɽʊʀʏʅʀʁ ʇʆʊɽʅʎɯɸʃ ʈʆʉʃʀʅ 

ʊʀʄʆʌɯɰɺʂʀ ʃʋʏʅʆɰ ɿɸʃɽɾʅʆ ɺɯɼ   ʈɯɺʅʗ ʄɯʅɽʈɸʃʔʅʆɻʆ  

ʊɸ ɹɸʂʊɽʈɯɸʃʔʅʆɻʆ ɾʀɺʃɽʅʅʗ 

 

ʄʽʢʨʦʙʥʽ ʧʨʝʧʘʨʘʪʠ, ʧʨʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚ ʩʫʯʘʩʥʠʭ ʘʛʨʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʚʽʜʽʛʨʘʶʪʴ ʚʩʝ 

ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʾʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɹʘʢʪʝʨʽʾ, ʱʦ 

ʟʘʩʝʣʷʶʪʴ ʢʦʨʽʥʥʷ, ʫʪʚʦʨʶʶʪʴ ʩʚʦʻʨʽʜʥʠʡ ʙʽʦʣʦʛʽʯʥʠʡ çʯʦʭʦʣè - ʨʠʟʦʩʬʝʨʫ, ʽ ʻ ʪʨʦʬʽʯʥʠʤʠ 

ʧʦʩʝʨʝʜʥʠʢʘʤʠ ʤʽʞ ʛʨʫʥʪʦʤ ʽ ʨʦʩʣʠʥʦʶ. ʉʘʤʝ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʻ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʟʘ  ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʥʠʟʢʠ ʩʢʣʘʜʥʠʭ ʩʧʦʣʫʢ ʫ ʧʨʦʩʪʦʨʽ, ʜʦʩʪʫʧʥʽ ʜʣʷ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. ʋ ʩʠʩʪʝʤʽ ʛʨʫʥʪ ï 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ï ʨʦʩʣʠʥʘ ʛʨʫʥʪʦʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʻ ʥʝʟʘʤʽʥʥʦʶ ʽ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ. ʊʦʤʫ 

ʨʦʩʣʠʥʘ ʚ ʦʪʦʯʝʥʥʽ ʧʦʚʥʦʮʽʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʦʜʝʨʞʫʻ ʥʝʦʙʭʽʜʥʝ ʢʦʨʝʥʝʚʝ 

ʞʠʚʣʝʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʨʝʘʣʽʟʫʻ ʩʚʽʡ ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʱʦʜʦ ʚʨʦʞʘʡʥʦʩʪʽ. ɺʽʜʦʤʦ, ʱʦ 

ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚʽʜʽʛʨʘʶʪʴ ʚʘʛʦʤʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʨʦʞʘʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 

ʘʣʝ ʧʠʪʘʥʥʷ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʤʽʢʨʦʙʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʪʘ ʜʽʻʶ ʦʩʪʘʥʥʽʭ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʧʨʦʜʫʢʮʽʾ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʋʢʨʘʾʥʠ ʟʘʣʠʰʘʻʪʴʩʷ ʤʘʣʦʚʠʚʯʝʥʠʤ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʩʦʨʪʽ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ʇʽʜʛʽʨʷʥʢʘ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ: 

1.ʂʦʥʪʨʦʣʴ (ʙʝʟ ʜʦʙʨʠʚ); 2. ɻʫʤʽʩʦʣ; 3.ɻʫʤʽʩʦʣ  + ʜʽʘʟʦʬʽʪ; 4.N45ʈ60ʂ60; 5.N45ʈ60ʂ60+ ʛʫʤʽʩʦʣ; 

6.N45ʈ60ʂ60 + ʛʫʤʽʩʦʣ + ʜʽʘʟʦʬʽʪ; 7.N30ʈ30ʂ30; 8.N30ʈ30ʂ30 + ʛʫʤʽʩʦʣ; 9.N30ʈ30ʂ30+ ʛʫʤʽʩʦʣ+ʜʽʘʟʦʬʽʪ. 

ʌʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʬʦʪʦʩʠʥʪʝʟʫ, ʫ 

ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʟ ʧʨʦʩʪʠʭ ʨʝʯʦʚʠʥ ʫʪʚʦʨʶʶʪʴʩʷ ʙʘʛʘʪʽ ʝʥʝʨʛʽʻʶ ʩʢʣʘʜʥʽ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʭʽʤʽʯʥʠʤ 

ʩʢʣʘʜʦʤ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ. ʗʢ ʚʽʜʦʤʦ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʚʝʣʠʯʠʥʠ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʽʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʩʣʠʥ ʽ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʞʠʤʫ ʾʭ ʞʠʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʪʨʠʚʘʣʽʩʪʶ ʘʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʠʩʪʷ. 

ʇʦʪʫʞʥʽʩʪʴ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʽ ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ ʨʦʙʦʪʠ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ, ʷʢʠʡ ʟʫʤʦʚʣʶʻ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʶ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʥʝʩʝʥʠʭ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʨʦʩʣʠʥ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ.  

ʅʘ ʢʦʥʪʨʦʣʽ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ (ʬʘʟʘ ʚʠʭʽʜ ʚ ʪʨʫʙʢʫ) ʩʪʘʥʦʚʠʣʘ 3,82 ʪʠʩ. ʤ
2
/ʛʘ, ʘ 

ʥʘ ʚʘʨʽʘʥʪʽ ˉ 9 (N30ʈ30ʂ30 + ʛʫʤʽʩʦʣ + ʜʽʘʟʦʬʽʪ) ʮʝʡ ʧʦʢʘʟʥʠʢ ʧʽʜʚʠʱʫʚʘʚʩʷ ʜʦ 16,6 ʪʠʩ. ʤ
2
/ʛʘ.  

ʌʦʪʦʩʠʥʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʦʩʽʚʫ (ʌʇʇ) ʽ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʨʦʩʣʠʥ ʪʽʩʥʦ 

ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. ʊʘʢ, ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ʌʇʇ ʥʘ ʢʦʥʪʨʦʣʽ ʩʪʘʥʦʚʠʚ 0,172 

ʛ/ʤ
2
 ʟʘ ʜʦʙʫ, ʪʦʜʽ ʷʢ ʥʘ ʚʘʨʽʘʥʪʽ  ˉ 6 (N45ʈ60ʂ60  + ʛʫʤʽʩʦʣ + ʜʽʘʟʦʬʽʪ) - 0,272 ʛ/ʤ

2
 ʟʘ ʜʦʙʫ ʽ ̄ 9 

(N30ʈ30ʂ30 + ʛʫʤʽʩʦʣ + ʜʽʘʟʦʬʽʪ) - 0,253 ʛ/ʤ
2
 ʟʘ ʜʦʙʫ.  ɿʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ ʚʘʨʽʘʥʪ ˉ 3 (ʛʫʤʽʩʦʣ + 

ʜʽʘʟʦʬʽʪ). ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘ 

ʚʘʨʽʘʥʪʽ ˉ 3 ʙʫʣʘ ʚʠʱʘ ʚʽʜ ʢʦʥʪʨʦʣʶ ʽ ʩʪʘʥʦʚʠʣʘ 14,0 ʪʠʩ. ʤ
2
/ʛʘ, ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ - 

0,243 ʛ/ʤ
2
 ʟʘ ʜʦʙʫ.  ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʙʽʣʴʰʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʨʦʩʣʠʥ ʪʘ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʡʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʩʽʚʽʚ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ, 

ʚʽʜʤʽʯʘʣʠʩʷ ʥʘ ʚʘʨʽʘʥʪʽ  ˉ 6 (N45ʈ60ʂ60  + ʛʫʤʽʩʦʣ + ʜʽʘʟʦʬʽʪ), ˉ 9 (N30ʈ30ʂ30 + ʛʫʤʽʩʦʣ + ʜʽʘʟʦʬʽʪ) ʽ 

ˉ 3 (ʛʫʤʽʩʦʣ + ʜʽʘʟʦʬʽʪ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʽʥʝʨʘʣʴʥʽ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʽ ʜʦʙʨʠʚʘ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʨʦʩʣʠʥ, ʧʣʦʱʫ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ.  



70 

 

ʋɼʂ  631.52:633.22 

 ʍʦʤôʷʢ ʄ.ʄ. 

 ʩ.ʥ.ʩ. 

ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʅɸɸʅ 

 

ʆʎɯʅʂɸ ɻɽʅʆʌʆʅɼʋ ɻʈʗʉʊʀʎɯ ɿɹɯʈʅʆɰ ʅɸ ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ɺ ʋʄʆɺɸʍ 

ʇɽʈɽɼʂɸʈʇɸʊʊʗ 

 

ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʘʛʨʘʨʥʠʢʽʚ ʋʢʨʘʾʥʠ ʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʟ ʤʝʪʦʶ ʽʩʪʦʪʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ 

ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ. ɿʜʽʡʩʥʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʤʦʞʣʠʚʝ ʧʨʠ ʫʤʦʚʽ ʨʦʩʪʫ ʧʦʛʦʣʽʚôʷ 

ʪʚʘʨʠʥ ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʩʪʚʦʨʝʥʥʷ ʤʽʮʥʦʾ ʢʦʨʤʦʚʦʾ ʙʘʟʠ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʧʦʞʠʚʥʠʤʠ, ʜʝʰʝʚʠʤʠ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤʠ  ʢʦʨʤʘʤʠ. ɺʠʨʦʙʥʠʮʪʚʦ ʪʘʢʠʭ 

ʢʦʨʤʽʚ ʧʦʪʨʝʙʫʻ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʭ, ʧʨʠʩʪʦʩʦʚʘʥʠʭ ʜʦ ʤʽʩʮʝʚʠʭ ʫʤʦʚ 

ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ. ɺ ʟʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʝʜʛʽʨʥʠʭ ʪʘ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ 

ʂʘʨʧʘʪ, ʪʘʢʦʶ ʢʫʣʴʪʫʨʦʶ ʻ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ (Dactylic glomerata L.).  

ʗʢ ʢʦʨʤʦʚʘ ʢʫʣʴʪʫʨʘ ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ ʤʘʻ ʪʘʢʽ ʧʝʨʝʚʘʛʠ: ʩʝʨʝʜ ʢʦʨʤʦʚʠʭ ʟʣʘʢʦʚʠʭ 

ʢʫʣʴʪʫʨ ʨʘʥʦ ʜʦʩʪʠʛʘʻ ʥʘ ʢʦʨʤ ʘʙʦ ʩʽʥʦ, ʰʚʠʜʢʦ ʫʢʦʨʽʥʶʻʪʴʩʷ ʽ ʚʽʜʨʦʩʪʘʻ ʧʽʩʣʷ ʩʢʦʰʫʚʘʥʥʷ  ʽ 

ʚʠʧʘʩʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʻ ʜʨʫʛʠʡ ʽ ʪʨʝʪʽʡ ʫʢʦʩʠ, ʩʪʽʡʢʘ ʧʨʦʪʠ ʟʘʪʽʥʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʻ ʜʦʙʨʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʚʠʩʦʢʠʭ ʣʽʪʥʽʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʜʦʙʨʝ ʧʦʻʜʥʫʻʪʴʩʷ ʚ ʪʨʘʚʦʩʫʤʽʰʮʽ ʟ 

ʢʦʥʶʰʠʥʦʶ ʙʽʣʦʶ ʽ ʣʶʮʝʨʥʦʶ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʚʠʨʦʱʫʚʘʥʥʽ, ʨʘʥʦ ʜʦʩʪʠʛʘʻ ʽ ʮʽʣʢʦʤ 

ʧʨʠʜʘʪʥʘ ʜʦ ʟʙʠʨʘʥʥʷ ʨʘʟʦʤ ʟ ʣʶʮʝʨʥʦʶ ʫ ʬʘʟʽ ʧʦʯʘʪʢʫ ʮʚʽʪʽʥʥʷ, ʤʦʣʦʜʘ ʟʝʣʝʥʘ ʤʘʩʘ ʜʦʙʨʝ 

ʧʦʾʜʘʻʪʴʩʷ ʪʚʘʨʠʥʘʤʠ. ʂʦʨʤʦʚʘ ʮʽʥʥʽʩʪʴ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʜʫʞʝ ʚʠʩʦʢʘ. ʇʽʩʣʷ 

ʮʚʽʪʽʥʥʷ ʚʦʥʘ ʰʚʠʜʢʦ ʛʨʫʙʽʻ, ʪʦʤʫ ʾʾ ʩʣʽʜ ʩʢʦʰʫʚʘʪʠ ʧʝʨʝʜ ʮʚʽʪʽʥʥʷʤ ʥʘʡʢʨʘʱʝ ʫ ʬʘʟʽ 

ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʽ. ɿʘʧʽʟʥʝʥʥʷ ʽʟ ʟʙʠʨʘʥʥʷʤ ʚʝʜʝ ʜʦ ʟʥʘʯʥʦʾ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʽ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ. 

ʋ ʧʽʜʚʠʱʝʥʥʽ ʚʨʦʞʘʡʥʦʩʪʽ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʫ ʩʠʩʪʝʤʽ ʧʦʣʴʦʚʦʛʦ ʽ ʣʫʯʥʦʛʦ ʪʨʘʚʦʩʽʷʥʥʷ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʧʨʘʚʠʣʴʥʦʤʫ ʜʦʙʦʨʫ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ. ʊʦʤʫ 

ʧʝʨʝʜ ʥʘʤʠ ʩʪʦʾʪʴ ʟʘʚʜʘʥʥʷ ʚʠʚʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ, ʷʢʽ ʙ ʜʘʚʘʣʠ 

ʚʠʩʦʢʽ ʚʨʦʞʘʾ ʢʦʨʤʦʚʦʾ ʤʘʩʠ ʽ ʥʘʩʽʥʥʷ, ʧʘʩʦʚʠʱʥʦʛʦ ʽ ʧʘʩʦʚʠʱʥʦ-ʩʽʥʦʢʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʙʫʣʠ ʩʪʽʡʢʽʰʠʤʠ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ. ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʦʩʫʰʝʥʠʭ 

ʛʦʥʯʘʨʥʠʤ ʜʨʝʥʘʞʝʤ ʜʝʨʥʦʚʦ-ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʠʭ, ʧʦʚʝʨʭʥʝʚʦ-ʦʛʣʝʻʥʠʭ, ʩʝʨʝʜʥʴʦʢʠʩʣʠʭ 

ʩʫʛʣʠʥʢʦʚʠʭ, ʫʪʚʦʨʝʥʠʭ ʥʘ ʜʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʛʨʫʥʪʘʭ. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʢʦʨʤʦʚʦʾ ʪʘ ʥʘʩʽʥʥʚ̒ʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʩʦʨʪʦʟʨʘʟʢʽʚ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʨʽʟʥʦʛʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʠʚʯʘʻʪʴʩʷ 14 

ʜʠʢʦʨʦʩʣʠʭ ʬʦʨʤ ʽ 3 ʩʝʣʝʢʮʽʡʥʠʭ ʩʦʨʪʠ. ʋ ʚʩʽʭ ʩʦʨʪʦʟʨʘʟʢʘʭ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦ ʨʽʩʪ 

ʨʦʩʣʠʥ ʧʨʦʭʦʜʠʚ ʜʦ ʬʘʟʠ ʮʚʽʪʽʥʥʷ, ʘ ʧʽʟʥʽʰʝ ʤʘʡʞʝ ʧʨʠʧʠʥʷʚʩʷ. ɼʠʢʦʨʦʩʣʽ ʬʦʨʤʠ ʤʘʣʦ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʢʫʣʴʪʫʨʥʠʭ ʧʦʧʫʣʷʮʽʡ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ɺ ʩʝʨʝʜʥʴʦʤʫ 

ʚʠʩʦʪʘ ʩʪʝʙʝʣ ʥʘ ʜʽʣʷʥʢʘʭ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 97 ʩʤ ʜʦ 124 ʩʤ, ʜʦʚʞʠʥʘ ʚʦʣʦʪʽ ʚʽʜ 8 ʩʤ ʜʦ 13 ʩʤ. 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,90 ʛ ʜʦ 1,05 ʛ. ɿʘ ʚʨʦʞʘʡʥʽʩʪʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʤʘʡʞʝ ʚʩʽ 

ʥʦʤʝʨʠ (ʟʘ ʚʠʥʷʪʢʦʤ Asta,  ˉ 2076, Anksta ) ʧʝʨʝʚʠʱʠʣʠ ʩʪʘʥʜʘʨʪ ʥʘ 37-77 ʮ/ʛʘ; ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ  ʚʩʽ ʩʦʨʪʦʟʨʘʟʢʠ  ʧʝʨʝʚʠʱʠʣʠ ʩʪʘʥʜʘʨʪ ʥʘ 3,0 ï 23,2 ʮ/ʛʘ. 

ʅʘʡʚʠʱʠʡ ʚʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ ʟʘʙʝʟʧʝʯʠʣʠ ˉ 2078, ʩ. Dainava, ʩ.ɸukstuole, c.Velinta -   325, 

305, 320, 315 ʮ/ʛʘ, ʪʦʜʽ ʷʢ ʩʪʘʥʜʘʨʪ ʟʘʙʝʟʧʝʯʠʚ ʚʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ 248 - 260 ʮ/ʛʘ. ʎʽ ʞ 

ʩʦʨʪʦʟʨʘʟʢʠ ʟʘʙʝʟʧʝʯʠʣʠ ʚʨʦʞʘʡ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚʽʜʧʦʚʽʜʥʦ  85,6, 86,5 ʽ 85,7 ʮ/ʛʘ, ʪʦʜʽ ʷʢ 

ʩʪʘʥʜʘʨʪ - 62,4 - 65,5 ʮ/ʛʘ. ʃʠʪʦʚʩʴʢʠʡ ʩ. Asta ʟʘʙʝʟʧʝʯʠʚ ʚʨʦʞʘʡ ʥʘʩʽʥʥʷ 4,50 ʮ/ʛʘ, 

ʧʦʩʪʫʧʠʚʰʠʩʴ ʩʪʘʥʜʘʨʪʫ ʣʠʰʝ ʥʘ 0,17 ʮ/ʛʘ. ɺ ʮʴʦʛʦ ʩʦʨʪʫ ʙʫʣʘ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ 

ʚʦʣʦʪʽ ï 297 ʰʪ., ʤʘʩʘ ʥʘʩʽʥʥʷ ʟ ʚʦʣʦʪʽ ï 0,37 ʛ. ʽ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ï 1,11 ʛ. ɼʘʥʽ ʩʦʨʪʦʟʨʘʟʢʠ 

ʥʘʣʝʞʘʪʴ ʜʦ ʩʽʥʦʢʽʩʥʦ-ʧʘʩʦʚʠʱʥʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʘʥʥʷ,  ʩʝʨʝʜʥʴʦʩʪʠʛʣʽ, ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 

ʩʢʣʘʜʘʻ 112-114 ʜʥʽʚ. ɺʠʷʚʣʝʥʦ ʢʨʘʱʽ ʛʝʥʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʟʘ ʢʦʨʤʦʚʦʶ ʽ ʥʘʩʽʥʥʻʚʦʶ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ʅʘʡʙʽʣʴʰ ʮʽʥʥʠʡ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʩʝʣʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʩʦʨʪʫ ʛʨʷʩʪʠʮʽ ʟʙʽʨʥʦʾ. 
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  ʇʝʪʨʫʰʢʦʚʘ ʆ.ʄ. 
ʩ.ʥ.ʩ. 

ʊʦʤʯʫʢ  ʈ.ɺ. 
ʩ.ʥ.ʩ. 

ʂʦʥʜʨʘʪʝʚʠʯ ʆ.ɺ. 
                                                                                                 ʥ.ʩ. 

                                                                                                 ʄʠʢʦʣʘʾʚʩʴʢʘ ɼʉɼʉ ɯɿɿ ʅɸɸʅ  
 

ʉʊɺʆʈɽʅʅʗ ʇʆʉʋʍʆʉʊɯʁʂʀʍ ʉʆʈʊɯɺ ʃʗɼɺɽʅʎʖ ʈʆɻɸʊʆɻʆ ɼʃʗ ʋʄʆɺ 

ʉʊɽʇʆɺʆɰ ɿʆʅʀ ʋʂʈɸɰʅʀ 
 

ʇʦʩʽʚʠ ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʚ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ 
ʋʢʨʘʾʥʠ ʯʝʨʝʟ ʥʝʩʪʘʯʫ ʩʦʨʪʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
ʊʦʤʫ ʚʧʝʨʰʝ ʚ ʫʤʦʚʘʭ ʧʽʚʜʥʷ ʥʘ ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʜʝʨʞʘʚʥʽʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽʡ ʜʦʩʣʽʜʥʽʡ 
ʩʪʘʥʮʽʾ ɯɿɿ ʨʦʟʧʦʯʘʪʘ ʩʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ ʧʦ ʩʪʚʦʨʝʥʥʶ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʣʷʜʚʝʥʮʶ 
ʨʦʛʘʪʦʛʦ ʟ ʜʦʚʛʦʩʪʨʦʢʦʚʠʤ ʩʽʥʦʢʽʩʥʠʤ ʪʘ ʧʘʩʦʚʠʱʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ, ʧʦʩʫʭʦʩʪʽʡʢʠʭ, 
ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʉʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʜʽʣʝʥʽ ʨʘʥʥʴʦʩʪʠʛʣʽ, ʩʝʨʝʜʥʴʦʩʪʠʛʣʽ ʪʘ ʧʽʟʥʴʦʩʪʠʛʣʽ ʬʦʨʤʠ ʢʫʣʴʪʫʨʠ. ʉʝʨʝʜ 
ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʬʦʨʤ ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ ʢʨʘʱʘ ʢʦʨʤʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʫ 
ʩʝʣʝʢʮʽʡʥʦʛʦ ʟʨʘʟʢʫ ʟʘ ʥʦʤʝʨʦʤ 468/7.  ʂʨʘʱʽ ʩʽʤôʾ  ʜʘʥʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʟʨʘʟʢʫ ʟʝʣʝʥʦʾ ʤʘʩʠ ʤʘʣʠ 
ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʩʪʘʥʜʘʨʪʦʤ ʥʘ 11,2-60,1%, ʘ ʟʘ ʚʨʦʞʘʻʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ  -  ʥʘ 20,1- 60%. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ʬʦʨʤ ʢʫʣʴʪʫʨʠ ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ ʢʨʘʱʽ ʩʽʤôʾ 
ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʫ ʩʝʣʝʢʮʽʡʥʦʛʦ ʟʨʘʟʢʫ ʟʘ ʥʦʤʝʨʦʤ 261/4. ɿʘ ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ ʚʦʥʠ ʤʘʣʠ 
ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʢʦʥʪʨʦʣʝʤ ʥʘ 12,6-19,4%, ʘ ʟʘ ʚʨʦʞʘʻʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʥʘ 9,8-28,5%. ʉʝʨʝʜ 
ʧʽʟʥʴʦʩʪʠʛʣʠʭ ʬʦʨʤ ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ ʢʨʘʱʘ ʢʦʨʤʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʥʦʤʝʨʦʤ 
ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ 244/3 ʪʘ 286/12. ɺʩʽ ʩʽʤôʾ ʩʝʣʝʢʮʽʡʥʦʛʦ ʟʨʘʟʢʫ ʟʘ ʥʦʤʝʨʦʤ 
244/3, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ, ʦʜʝʨʞʘʣʠ ʚʨʦʞʘʡ ʟʝʣʝʥʦʾ ʤʘʩʠ ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʶ. ʂʨʘʱʽ ʟ ʥʠʭ 
ʧʝʨʝʚʠʱʠʣʠ ʩʪʘʥʜʘʨʪ ʥʘ 11,8 - 53,7% ʟʘ ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʥʘ 10,5 - 32,5% ʟʘ ʚʨʦʞʘʻʤ ʩʫʭʦʾ 
ʨʝʯʦʚʠʥʠ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʚʩʽ ʩʽʤôʾ ʩʝʣʝʢʮʽʡʥʦʛʦ ʟʨʘʟʢʫ ʟʘ ʥʦʤʝʨʦʤ 286/12  ʤʘʣʠ ʧʝʨʝʚʘʛʫ ʟʘ ʚʨʦʞʘʻʤ 
ʟʝʣʝʥʦʾ ʤʘʩʠ   1,9 - 23,1% ʚ ʨʦʟʨʽʟʽ ʩʽʤʝʡ. ʂʨʘʱʽ ʩʽʤôʾ ʜʘʥʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʟʨʘʟʢʫ ʧʝʨʝʚʠʱʠʣʠ 
ʢʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ ʟʘ ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ ʥʘ 12,2 - 23%, ʘ ʟʘ ʚʨʦʞʘʻʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʥʘ 17,6 - 
19%.  

ʂʨʘʱʽ ʩʽʤôʾ ʩʝʣʝʢʮʽʡʥʦʛʦ ʟʨʘʟʢʫ ʟʘ ʥʦʤʝʨʦʤ 96/1 ʟʘ ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ ʤʘʣʠ ʧʝʨʝʚʘʛʫ 
ʧʝʨʝʜ ʩʪʘʥʜʘʨʪʦʤ ʥʘ 9,5 - 28%, ʘ ʟʘ ʚʨʦʞʘʻʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʥʘ 5,2 - 24,9%.ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ 
ʩʪʚʦʨʝʥʠʡ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʡ  ʧʦʩʫʭʦʩʪʽʡʢʠʡ ʩʝʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ, ʜʦʙʨʝ ʧʨʠʩʪʦʩʦʚʘʥʠʡ ʜʦ 
ʩʢʣʘʜʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʉʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ, ʷʢʠʡ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ ʨʽʟʥʦʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ɼʉɼʉ ɯɿɿ ʚʞʝ ʩʪʚʦʨʝʥʠʡ 
ʧʽʟʥʴʦʩʪʠʛʣʠʡ ʩʦʨʪ ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ ʊʝʨʮʽʡ, ʷʢʠʡ ʚ 2010 ʨʦʮʽ ʧʝʨʝʜʘʥʠʡ ʥʘ ɼʉɺ ʽ ʫʩʧʽʰʥʦ ʡʦʛʦ 
ʟʘʚʝʨʰʫʻ. ɺ ʫʤʦʚʘʭ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʩʦʨʪ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʤʝʥʰʝ ʪʨʴʦʭ ʫʢʦʩʽʚ ʥʘ ʟʝʣʝʥʫ ʤʘʩʫ, ʚʤʽʩʪ 
ʙʽʣʢʫ ʩʢʣʘʜʘʻ 21,5%, ʚʤʽʩʪ ʢʣʽʪʢʦʚʠʥʠ ï 23,4%. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ 
ʩʦʨʪ ʊʝʨʮʽʡ ʟʘʙʝʟʧʝʯʠʚ ʦʜʝʨʞʘʥʥʷ 356 ʮ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ 3,4ʮ/ʛʘ ʢʦʥʜʠʮʽʡʥʦʛʦ ʥʘʩʽʥʥʷ ʥʘ ʧʽʚʜʥʽ 
ʋʢʨʘʾʥʠ. 

ɺ 2013 ʨ. ʩʪʚʦʨʝʥʠʡ ʪʘ ʧʝʨʝʜʘʥʠʡ ʥʘ ʜʝʨʞʘʚʥʝ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʩʦʨʪ ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ 
ʊʘʚʨ ʟ ʧʽʜʚʠʱʝʥʦʶ ʥʘʩʽʥʥʻʚʦʶ ʪʘ ʢʦʨʤʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʷʢʠʡ ʟʘ ʜʘʥʠʤʠ ʢʦʥʢʫʨʩʥʦʛʦ 
ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʦʜʝʨʞʘʚ ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʩʪʘʥʜʘʨʪʦʤ ʥʘ 9,2% ʟʘ ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʘ ʥʘ 
12,4% - ʟʘ ʚʨʦʞʘʻʤ ʥʘʩʽʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʥʦʚʠʭ ʩʦʨʪʽʚ ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ ʪʘ ʩʪʚʦʨʝʥʥʷ 
ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʠʩʦʢʦʚʨʦʞʘʡʥʦʛʦ ʧʦʩʫʭʦʩʪʽʡʢʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʜʝ ʩʧʨʠʷʪʠ 
ʨʦʟʰʠʨʝʥʥʶ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʮʽʻʾ ʮʽʥʥʦʾ ʢʦʨʤʦʚʦʾ ʢʫʣʴʪʫʨʠ ʚ ʫʤʦʚʘʭ ʉʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ. 
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ʇʝʪʨʫʰʢʦʚʘ ʆ.ʄ. 

ʩ.ʥ.ʩ. 

ʊʦʤʯʫʢ  ʈ.ɺ. 

ʩ.ʥ.ʩ. 

ʂʦʥʜʨʘʪʝʚʠʯ ʆ.ɺ. 

                                                                                                 ʥ.ʩ. 

                                                                                                 ʄʠʢʦʣʘʾʚʩʴʢʘ ɼʉɼʉ ɯɿɿ ʅɸɸʅ  

 

ʉʊɺʆʈɽʅʅʗ ʇʆʉʋʍʆʉʊɯʁʂʆɻʆ ʉʆʈʊʋ ɾʀʊʅʗʂʋ ɻʈɽɹɯʅʏɸʉʊʆɻʆ  

ɺ ɿʆʅɯ ʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 

ʉʪʚʦʨʝʥʥʷ ʤʽʮʥʦʾ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʚ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ ʉʪʝʧʦʚʦʾ ʟʦʥʠ ʻ ʨʦʟʰʠʨʝʥʥʷ 

ʧʦʩʽʚʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʞʠʪʥʷʢʫ ʛʨʝʙʽʥʯʘʩʪʦʛʦ. ɿʙʽʣʴʰʝʥʥʷ 

ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʡʦʛʦ ʩʪʨʠʤʫʶʪʴʩʷ ʯʝʨʝʟ ʥʝʩʪʘʯʫ ʚʣʘʩʥʠʭ ʧʦʩʫʭʦʩʪʽʡʢʠʭ,  ʧʨʠʩʪʦʩʦʚʘʥʠʭ ʜʦ 

ʩʢʣʘʜʥʠʭ ʫʤʦʚ ʉʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ. ʊʦʤʫ ʥʘ ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʜʝʨʞʘʚʥʽʡ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽʡ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ɯɿɿ ʧʨʦʚʦʜʠʣʘʩʴ ʩʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ ʧʦ ʩʪʚʦʨʝʥʥʶ 

ʥʦʚʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʞʠʪʥʷʢʫ ʛʨʝʙʽʥʯʘʩʪʦʛʦ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʟʩʘʜʥʠʢʫ ʜʦʙʦʨʫ ʚʠʜʽʣʠʣʠʩʴ ʩʝʣʝʢʮʽʡʥʽ ʥʦʤʝʨʠ: 11, 

12, 13 ʪʘ 14, ʷʢʽ ʧʦ ʢʦʨʤʦʚʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʝʨʝʚʠʱʫʶʪʴ ʩʪʘʥʜʘʨʪ ʥʘ 14,8-21,3%. ʇʦ 

ʥʘʩʽʥʥʻʚʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʨʘʱʠʤʠ ʙʫʣʠ  ʩʝʣʝʢʮʽʡʥʽ ʥʦʤʝʨʠ 12, 13 ʪʘ 14, ʷʢʽ ʧʝʨʝʚʠʱʠʣʠ 

ʩʪʘʥʜʘʨʪ ʥʘ 3,3 - 12,7%. 

ɺ ʢʦʥʪʨʦʣʴʥʦʤʫ ʨʦʟʩʘʜʥʠʢʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʝʣʝʢʮʽʡʥʽ ʥʦʤʝʨʠ 13 ʪʘ 

14  ʟʘ ʢʦʨʤʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ  ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʪʘʥʜʘʨʪ ʥʘ 2,5 - 15,08%, ʘ ʟʘ ʥʘʩʽʥʥʻʚʦʶ -  

ʥʘ 13,5 - 14,6%.  

ɺʥʘʩʣʽʜʦʢ ʧʦʨʽʚʥʷʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ʟʘ 

ʥʦʤʝʨʦʤ 14 ʤʘʚ ʥʘʡʚʠʱʫ ʢʦʨʤʦʚʫ ʪʘ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ.  

ʅʦʚʦʩʪʚʦʨʝʥʠʡ ʩʦʨʪʦʟʨʘʟʦʢ ʟʘ ʥʦʤʝʨʦʤ 14/5 ʚ ʨʦʟʩʘʜʥʠʢʫ ʢʦʥʢʫʨʩʥʦʛʦ 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʧʝʨʝʚʠʱʠʚ ʢʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ ʥʘ 13,4% ʟʘ ʚʨʦʞʘʻʤ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʥʘ 

26,2% ʟʘ ʚʨʦʞʘʻʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʥʘ 13,3% ʟʘ ʥʘʩʽʥʥʻʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʦʚʦʩʪʚʦʨʝʥʠʡ ʩʝʣʝʢʮʽʡʥʠʡ ʟʨʘʟʦʢ ʟʘ 

ʥʦʤʝʨʦʤ 14/5, ʷʢʠʡ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ ʧʝʨʝʚʠʱʫʻ ʩʪʘʥʜʘʨʪ, ʧʝʨʝʜʘʥʠʡ ʥʘ 

ʜʝʨʞʘʚʥʝ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʷʢ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ, ʧʦʩʫʭʦʩʪʽʡʢʠʡ ʩʦʨʪ ʞʠʪʥʷʢʫ 

ʛʨʝʙʽʥʯʘʩʪʦʛʦ ʗʩʪʨʫʙʠʥʽʚʩʴʢʠʡ. 

ʉʦʨʪ ʞʠʪʥʷʢʫ ʗʩʪʨʫʙʠʥʽʚʩʴʢʠʡ ʻ ʩʪʽʡʢʠʤ ʧʨʠ ʚʠʧʘʩʘʥʥʽ ʭʫʜʦʙʦʶ, ʤʦʞʝ ʪʨʠʤʘʪʠʩʷ ʚ 

ʪʨʘʚʦʩʪʦʾ ʜʦ 10 ʨʦʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʥʘ ʧʘʩʦʚʠʱʘʭ ʪʘʢ ʽ ʥʘ ʩʽʥʦʢʦʩʘʭ. ɿʠʤʦʩʪʽʡʢʽʩʪʴ ʪʘ 

ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʩʦʨʪʫ ʚʠʩʦʢʘ. ɼʘʥʠʡ ʩʦʨʪ ʥʘʣʝʞʠʪʴ ʜʦ ʩʪʝʧʦʚʦʛʦ ʝʢʦʪʠʧʫ, ʚʽʥ ʜʦʙʨʝ 

ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʫʤʦʚ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. 
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ɸʥʪʠʧʦʚʘ ʃ.ʂ. 

ʜ.ʩ.-ʛ.ʥ., ʧʨʦʬʝʩʦʨ 

ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʌɸɿʀ ʈʆɿɺʀʊʂʋ ɹɸɻɸʊʆʈɯʏʅʀʍ ɹʆɹʆɺʀʍ ʊʈɸɺ ʅɸ ʇɯɺɼʅɯ ʋʂʈɸɰʅʀ 

 

ɿ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʘʛʨʦʮʝʥʦʟʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ ʙʦʙʦʚʠʭ 

ʪʨʘʚ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʨʦʢ̔ʚ ʞʠʪʪʷ ʥʘ ʢʦʨʤʦʚʽ ʪʘ ʥʘʩʽʥʥʻʚʽ ʮʽʣʽ ʚ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ 

ʇʨʠʯʦʨʥʦʤʦʨôʷ, ʥʘʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʨʦʢʠ ʥʘʩʪʘʥʥʷ ʬʘʟ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʮʠʭ ʢʫʣʴʪʫʨ 

ʫʧʨʦʜʦʚʞ 2012 ʨ. ʽ 2013 ʨ. ʥʘ ʧʨʠʢʣʘʜʽ ʢʦʥʶʰʠʥʠ ʣʫʯʥʦʾ (ʩʦʨʪ ɸʥʽʪʨʘ), ʣʶʮʝʨʥʠ ʧʦʩʽʚʥʦ ʾ

(ʩʦʨʪ ʈʝˇʽʥʘ), ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ (ʩʦʨʪ ɸʷʢʩ), ʙʫʨʢʫʥʫ ʙʽʣʦʛʦ (ʩʦʨʪ ɽʥʝʡ). ɺʩʽ ʮʽ ʩʦʨʪʠ 

ʚʠʚʝʜʝʥʦ ʚ ɯʥʩʪʠʪʫʪʽ ʢʦʨʤʽʚ ʅɸɸʅ. ʂʦʥʶʰʠʥʘ ʣʫʯʥʘ ʽ ʣʷʜʚʝʥʝʮʴ ʨʦʛʘʪʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʦ 

ʧʦʰʠʨʝʥʥʷ ʥʘ ʇʦʣʽʩʩʽ ʪʘ ʚ ʃʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʘʭ, ʘ ʣʶʮʝʨʥʘ ʧʦʩʽʚʥʘ ʈʝʛʽʥʘ ʪʘ ʙʫʨʢʫʥ ʙʽʣʠʡ 

ɽʥʝʡ ï ʚ ʉʪʝʧʦʚʽʡ ʪʘ ʃʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʘʭ ʢʨʘʾʥʠ. ʊʨʝʙʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ 2010 ʨ. ʽ 2011 ʨ. ʥʘʤʠ 

ʙʫʣʠ ʚʠʩʽʷʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ɯʥʩʪʠʪʫʪʦʤ ʢʦʨʤʽʚ 45 ʩʦʨʪʦʟʨʘʟʢʽʚ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʽ ʙʦʙʦʚʠʭ ʪʨʘʚ. ʆʢʨʝʤʽ ʟ ʥʠʭ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʷʢ ʘʜʘʧʪʦʚʘʥʽ ʜʦ 

ʫʤʦʚ ʧʽʚʜʥʷ, ʪʦʤʫ ʽ ʦʙʨʘʥʦ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʚʠʜʠ ʙʦʙʦʚʠʭ ʪʨʘʚ ʜʣʷ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʚʠʚʯʝʥʥʷ 

ʾʭ ʨʝʘʢʮʽʾ ʥʘ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʥʘʰʦʛʦ ʢʨʘʶ. 

ɺʽʜʦʤʦ, ʱʦ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ ʥʘʟʠʚʘʶʪʴʩʷ ʟʦʚʥʽʰʥʽ ʟʤʽʥʠ ʨʦʩʣʠʥ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʫ ʥʠʭ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʚʽʜ ʧʦʯʘʪʢʫ ʧʨʦʨʦʩʪʘʥʥʷ ʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʥʘʩʽʥʥʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʉʽʚʙʫ ʪʨʘʚ ʥʘ ʢʦʣʝʢʮʽʡʥʦʤʫ ʨʦʟʩʘʜʥʠʢʫ ʧʨʦʚʝʣʠ ʫ 2012 ʨ. 8 ʢʚʽʪʥʷ. ʌʝʥʦʣʦʛʽʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ ʧʝʨʰʦʛʦ ʨʦʢʫ ʞʠʪʪʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʯʘʩ ʧʦʷʚʠ ʩʭʦʜʽʚ ʪʘ 

ʪʨʠʚʘʣʽʩʪʴ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ ʫ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ ʟʫʤʦʚʣʶʚʘʣʠʩʷ ʾʭ ʙʽʦʣʦʛʽʯʥʠʤʠ ʽ 

ʚʠʜʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʘ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʢʫ. ʇʦʚʥʽ ʩʭʦʜʠ ʚʩʽʭ ʚʠʜʽʚ ʪʨʘʚ 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘ 21 ʜʝʥʴ ʧʽʩʣʷ ʩʽʚʙʠ. ʌʘʟʠ ʙʫʪʦʥʽʟʘʮʽʾ ʽ ʧʦʯʘʪʦʢ ʮʚʽʪʽʥʥʷ ʫ ʨʦʩʣʠʥ 

ʢʦʥʶʰʠʥʠ ʣʫʯʥʦʾ ʚʽʜʤʽʯʝʥʦ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 57 ʪʘ 72 ʜʝʥʴ, ʫ ʣʶʮʝʨʥʠ ï ʥʘ 62 ʪʘ 74, ʫ 

ʣʷʜʚʝʥʮʶ ï ʥʘ 51 ʪʘ 67, ʘ ʫ ʙʫʨʢʫʥʫ ʙʽʣʦʛʦ ï ʥʘ 61 ʪʘ 75 ʜʥʽ ʚʽʜ ʧʦʯʘʪʢʫ ʧʦʷʚʠ ʩʭʦʜʽʚ. 

ʅʘʡʢʦʨʦʪʰʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʪʨʘʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ 

(113 ʜʥʽʚ), ʫ ʢʦʥʶʰʠʥʠ ʣʫʯʥʦʾ ʪʘ ʫ ʣʶʮʝʨʥʠ ʧʦʩʽʚʥʦʾ (116 ʽ 118 ʜʥʽʚ ʚʽʜʧʦʚʽʜʥʦ), ʘ 

ʥʘʡʜʦʚʰʠʤ ʫ ʙʫʨʢʫʥʫ ʙʽʣʦʛʦ ï 119 ʜʥʽʚ. 

ɼʝʱʦ ʽʥʰʠʤ ʙʫʚ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ 2-ʛʦ ʨʦʢʫ ʞʠʪʪʷ. ɺ̔ ʜʥʦʚʣʝʥʥʷ ʚʝʩʥʷʥʦʾ 

ʚʝʛʝʪʘʮʽʾ ʫ 2013 ʨ. ʟʘʬʽʢʩʦʚʘʥʦ ʙʫʣʦ ʫ ʚʩʽʭ ʚʠʜʽʚ 21 ʙʝʨʝʟʥʷ. ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʚʽʜ 

ʧʦʥʦʚʣʝʥʥʷ ʚʝʩʥʷʥʦʾ ʚʝʛʝʪʘʮʽʾ ʜʦ ʙʫʪʦʥʽʟʘʮʽʾ ʥʘʡʤʝʥʰʦʶ ʚʠʷʚʠʣʘʩʷ ʫ ʢʦʥʶʰʠʥʠ ʣʫʯʥʦʾ - 68 

ʜʽʙ, ʥʘʡʙʽʣʴʰʦʶ - ʫ ʣʶʮʝʨʥʠ (82 ʜʦʙʠ). ʋ ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʚ 78, ʘ ʫ 

ʙʫʨʢʫʥʫ ʙʽʣʦʛʦ - 76 ʜʽʙ. ʅʘʡʢʦʨʦʪʰʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ 

ʙʫʨʢʫʥʫ ʙʽʣʦʛʦ (105 ʜʥʽʚ), ʫ ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ ʚʽʥ ʧʦʜʦʚʞʠʚʩʷ ʜʦ 115 ʜʥʽʚ, ʫ ʢʦʥʶʰʠʥʠ 

ʣʫʯʥʦʾ ʪʨʠʚʘʚ 118 ʜʥʽʚ, ʘ ʥʘʡʜʦʚʰʠʤ ʚʽʥ ʙʫʚ ʫ ʣʶʮʝʨʥʠ ʧʦʩʽʚʥʦʾ - 121 ʜʝʥʴ. 

ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ ʚʚʘʞʘʻʪʴʩʷ ʛʝʥʝʪʠʯʥʦʶ ʦʟʥʘʢʦʶ ʩʦʨʪʫ, ʘʣʝ ʚʦʥʘ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʘ ʦʪʞʝ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʙʦʙʦʚʠʭ ʪʨʘʚ ʟʘ ʜʚʘ 

ʨʦʢʠ ʞʠʪʪʷ ʩʢʣʘʣʘ: ʢʦʥʶʰʠʥʠ ʣʫʯʥʦʾ ï 102 ʮ/ʛʘ, ʣʶʮʝʨʥʠ ʧʦʩʽʚʥʦʾ ï 262 ʮ/ʛʘ, ʣʷʜʚʝʥʮʶ 

ʨʦʛʘʪʦʛʦ ï 86 ʮ/ʛʘ. ʅʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʬʦʨʤʫʶʪʴ ʨʦʩʣʠʥʠ ʙʫʨʢʫʥʫ ʙʽʣʦʛʦ ï 316 ʮ/ʛʘ 

ʣʠʩʪʦʩʪʝʙʣʦʚʦʾ ʤʘʩʠ. ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʚʘ ʨʦʢʠ ʞʠʪʪʷ ʩʪʘʥʦʚʠʣʘ: 

ʢʦʥʶʰʠʥʠ ʣʫʯʥʦʾ - 1,07 ʮ/ʛʘ, ʣʶʮʝʨʥʠ ʧʦʩʽʚʥʦʾ - 1,80 ʮ/ʛʘ, ʣʷʜʚʝʥʮʶ ʨʦʛʘʪʦʛʦ - 0,84 ʮ/ʛʘ. 

ʅʘʡʚʠʱʦʶ ʚʦʥʘ ʚʽʜʟʥʘʯʝʥʘ ʫ ʙʫʨʢʫʥʫ ʙʽʣʦʛʦ - 2,09 ʮ/ʛʘ. ʍʦʯʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʨʢʫʥʫ ʚʠʱʘ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʪʨʘʚ, ʘʣʝ ʚʤʽʩʪ ʢʫʤʘʨʠʥʫ ʚ ʨʦʩʣʠʥʘʭ ʦʙʫʤʦʚʣʶʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ. 
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ʆʉʅʆɺʅʓɽ ʈɽɿʋʃʔʊɸʊʓ ʀɿʋʏɽʅʀʗ ʋʉʊʆʁʏʀɺʆʉʊʀ ɼʋɹɸ ʂ 

ʀʅʌɽʂʎʀʆʅʅʓʄ ɹʆʃɽɿʅʗʄ ɺ ɿɸʑʀʊʅʓʍ ʃɽʉʅʓʍ ʅɸʉɸɾɼɽʅʀʗʍ 

ʅʀɾʅɽɻʆ ʇʆɺʆʃɾʔʗ 

 

ɺ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʱʝʨʙʦʤ, ʧʨʠʯʠʥʷʝʤʳʤ ʙʦʣʝʟʥʷʤʠ ʟʘʱʠʪʥʳʤ ʣʝʩʥʳʤ 

ʥʘʩʘʞʜʝʥʠʷʤ, ʜʘʚʥʦ ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, 

ʙʠʦʵʢʦʣʦʛʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ, ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʙʦʨʴʙʝ ʩ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʆʩʦʙʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʮʝʥʢʝ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ (ɿʃʅ) ʩ ʮʝʣʴʶ 

ʦʪʙʦʨʘ ʚʠʜʦʚ ʠ ʬʦʨʤ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ. ʈʘʟʨʘʙʦʪʢʘ 

ʧʨʠʥʮʠʧʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʦʚʦʜʠʣʠʩʴ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʫʙʘ. ɺ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 2008 - 2013 

ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʝ ʠ ʜʝʪʘʣʴʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ɿʃʅ, ʩʦʩʪʦʷɦ ʠʝ ʠʟ ʜʫʙʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʦʨʦʜ, ʚ ʨʘʡʦʥʘʭ ʩ ʨʘʟʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ.  

ɺ ɿʃʅ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘʜʘʝʪ ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ (Quercus robur) - 92,7 %. ʕʪʦʪ 

ʚʠʜ ʧʦ ʩʨʦʢʘʤ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ ʠ ʬʦʨʤʝ ʢʨʦʥʳ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ. 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʜʫʙʦʚ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ, ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʨʘʥʦʨʘʩʧʫʩʢʘʶʱʝʡʩʷ ʬʦʨʤʝ - 

59,4%, ʧʦʟʜʥʦʨʘʩʧʫʩʢʘʶʱʘʷʩʷ ʬʦʨʤʘ ï 21% ʠ 12% - ʧʠʨʘʤʠʜʘʣʴʥʘʷ ʬʦʨʤʘ(Q. robur f. fastigiata). 

ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ, ʚʩʪʨʝʯʘʝʪʩʷ ʜʫʙ ʢʨʘʩʥʳʡ (Q. rubra) - 5,7%, ʛʠʙʨʠʜ ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ Ĭ ʜʫʙ 

ʢʨʘʩʥʳʡ (Q. robur ĬQ. robur) ï 0,9%, ʛʠʙʨʠʜ ʜʫʙ ʢʨʘʩʥʳʡ Ĭ ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ (Q. roburĬQ. robur ) - 

0,7%.  

ɺʳʷʚʣʝʥʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʠʨʘʤʠʜʘʣʴʥʦʡ ʬʦʨʤʳ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʢ 

ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ, ʧʦʨʘʞʘʝʤʦʩʪʴ - 30,3%, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʩʢʠʜʠʩʪʦʡ (ʨʘʥʦ - ʠ 

ʧʦʟʜʥʦʨʘʩʧʫʩʢʘʶʱʝʡʩʷ ʬʦʨʤʘʤʠ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ) - 53,1% ʠ 61,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ 

ʧʠʨʘʤʠʜʘʣʴʥʦʡ ʬʦʨʤʳ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʝʪʳʨʝʭʣʝʪʥʷʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʙʦʣʝʝ 

ʥʠʟʢʦʡ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʥʝʢʨʦʟʥʦ-ʨʘʢʦʚʦʡ ʧʘʪʦʣʦʛʠʝʡ 16,4% ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʨʘʥʦʨʘʩʧʫʩʢʘʶʱʝʡʩʷ ï 25,0% ʠ ʧʦʟʜʥʦʨʘʩʧʫʩʢʘʶʱʝʡʩʷ ʬʦʨʤʦʡ ï 26,2%. ɼʫʙ ʢʨʘʩʥʳʡ ʠ ʝʛʦ 

ʛʠʙʨʠʜ ʩ ʜʫʙʦʤ ʯʝʨʝʰʯʘʪʳʤ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʢʦʤʧʣʝʢʩʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ 

ʚʨʝʜʦʥʦʩʥʳʭ ʧʘʪʦʛʝʥʦʚ (ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ, ʩʦʩʫʜʠʩʪʳʝ ʠ ʥʝʢʨʦʟʥʦ-ʨʘʢʦʚʳʝ ʧʘʪʦʣʦʛʠʠ). 

ʆʮʝʥʢʘ ʧʦʨʘʞʝʥʥʦʩʪʠ ʬʦʨʤ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʝʡ ʛʨʠʙʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʢʘʟʘʣʘ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ: ʧʠʨʘʤʠʜʘʣʴʥʘʷ ʬʦʨʤʘ ʧʦʨʘʞʘʝʪʩʷ ʚ 

ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ - 18,0%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʧʦʟʜʥʦʨʘʩʧʫʩʢʘʶʱʘʷʩʷ ʬʦʨʤʘ - 32,0%, ʘ 

ʨʘʥʦʨʘʩʧʫʩʢʘʶʱʘʷʩʷ ʬʦʨʤʘ - 37,4%.  ɼʫʙ ʢʨʘʩʥʳʡ ʠ ʝʛʦ ʛʠʙʨʠʜʳ ʩ ʜʫʙʦʤ ʯʝʨʝʰʯʘʪʳʤ ʙʦʣʝʝ 

ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʩʦʩʫʜʠʩʪʳʤ ʧʘʪʦʣʦʛʠʷʤ ï 11,0% , 0,6% ʠ 0,2 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʫʙʘ ʚʳʷʚʠʣ ʢʦʤʧʣʝʢʩʥʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, ʬʦʨʤ ʠ ʛʠʙʨʠʜʦʚ ʜʫʙʘ ʢ ʙʦʣʝʟʥʷʤ ʨʝʛʠʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ. ʇʠʨʘʤʠʜʘʣʴʥʘʷ ʬʦʨʤʘ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʫʩʪʦʡʯʠʚʘ ʢ ʢʦʤʧʣʝʢʩʫ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʚʨʝʜʦʥʦʩʥʳʭ ʧʘʪʦʛʝʥʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʪʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ ʪʦʛʦ ʞʝ ʚʠʜʘ. 

ɼʫʙ ʢʨʘʩʥʳʡ ʠ ʛʠʙʨʠʜ ʜʫʙ ʢʨʘʩʥʳʡ Ĭ ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ ʧʨʦʷʚʣʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʫʙʦʤ ʯʝʨʝhʯʘʪʳʤ.  

http://lingvopro.abbyyonline.com/ru/Search/GlossaryItemExtraInfo?text=%d1%81%d0%b5%d0%ba%d1%86%d0%b8%d1%8f&translation=section&srcLang=ru&destLang=en
http://lingvopro.abbyyonline.com/ru/Search/GlossaryItemExtraInfo?text=%d0%b7%d0%b0%d1%89%d0%b8%d1%82%d0%b0%20%d1%80%d0%b0%d1%81%d1%82%d0%b5%d0%bd%d0%b8%d0%b9&translation=plant%20protection&srcLang=ru&destLang=en&author=Administrator
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                                                                ʐʘʭʦʚʘ ʅ.ʄ. 

                 ʢ. ʙ. ʥ., ʩ.ʥ.ʩ. 
ʄʠʢʦʣʘʾʚʩʴʢʘ ɼʉɼʉ ɯɿɿ ʅɸɸʅ 

                     ʐʘʧʦʚʘʣʦʚ ɸ.ɯ.   
                                                                 ʥʘʯ. ʫʧʨʘʚʣʽʥʥʷ   

                                                    ɼʝʨʞʘʚʥʘ ʬʽʪʦʩʘʥʽʪʘʨʥʘ ʽʥʩʧʝʢʮʽʷ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 
 

ʃʀʉʊʆɻʈʀɿʋʏɯ  ʉʆɺʂʀ ʅɸ ʇʆʉɯɺɸʍ ʉʆʅʗʐʅʀʂʋ 

 ɺ  ʇɯɺɼɽʅʅʆʄʋ ʉʊɽʇʋ ʋʂɸʈɰʅʀ 

 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʰʢʦʜʦʯʠʥʥʦʩʪʽ ʩʦʚʦʢ, 

ʦʩʦʙʣʠʚʦ  ʣʠʩʪʦʛʨʠʟʫʯʠʭ. ɹʽʦʣʦʛʽʷ ʮʠʭ ʰʢʽʜʥʠʢʽʚ ʦʙʫʤʦʚʣʶʻ ʧʨʘʢʪʠʯʥʦ  ʙʝʟʧʝʨʝʨʚʥʠʡ ʣʽʪ ʪʘ 

ʧʦʩʪʽʡʥʫ ʥʘʷʚʥʽʩʪʴ ʥʘ ʧʦʩʽʚʘʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʰʢʽʜʣʠʚʦʾ ʩʪʘʜʽʾ - ʛʫʩʝʥʠʮʴ, ʷʢʽ 

ʛʨʫʙʦ ʩʢʝʣʝʪʫʶʪʴ ʣʠʩʪʷ, ʧʦʰʢʦʜʞʫʶʪʴ ʛʝʥʝʨʘʪʠʚʥʽ ʦʨʛʘʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʡ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ.  

ʅʘʡʙʽʣʴʰ ʛʦʩʪʨʦʶ ʧʨʦʙʣʝʤʘ  ʟ ʩʦʚʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚ 2013 ʨʦʮʽ, ʦʩʦʙʣʠʚʦ ʥʘ ʩʦʥʷʰʥʠʢʫ 

ʪʘ ʢʫʢʫʨʫʜʟʽ. ʅʘ ʧʦʩʽʚʘʭ ʮʠʭ ʢʫʣʴʪʫʨ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʪʘʢʽ ʚʠʜʠ ʣʠʩʪʦʛʨʠʟʫʯʠʭ ʩʦʚʦʢ, ʷʢ ʢʘʧʫʩʪʷʥʘ 

(Mamestra brassicae L.), ʙʘʚʦʚʥʠʢʦʚʘ (Helicoverpa armigera Hb.), ʢʘʨʘʜʨʠʥʘ (Spodoptera exigua Hb.), 

ʛʘʤʤʘ (Autographa gamma L.), ʣʶʮʝʨʥʦʚʘ (Heliothis viriplaca Hfn.). ʅʘʡʙʽʣʴʰ  ʧʦʰʠʨʝʥʦʶ ʽ 

ʰʢʽʜʣʠʚʦʶ ʩʪʘʣʘ ʙʘʚʦʚʥʠʢʦʚʘ ʩʦʚʢʘ. ʇʨʦʪʷʛʦʤ ʨʦʢʫ ʩʦʚʢʠ  ʤʘʶʪʴ ʜʚʽ-ʪʨʠ ʛʝʥʝʨʘʮʽʾ. ʆʩʦʙʣʠʚʦ 

ʥʝʙʝʟʧʝʯʥʝ ʜʨʫʛʝ ʧʦʢʦʣʽʥʥʷ. 

ɿʠʤʫʶʪʴ ʚʠʱʝʥʘʟʚʘʥʽ ʩʦʚʢʠ ʫ ʩʪʘʜʽʾ ʣʷʣʝʯʢʠ. ʄʝʪʝʣʠʢʠ ʚʠʣʽʪʘʶʪʴ ʩʪʘʪʝʚʦʥʝʜʦʟʨʽʣʠʤʠ, ʜʣʷ 

ʾʭʥʴʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʾʤ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʢʦʚʝ ʞʠʚʣʝʥʥʷ ʥʝʢʪʘʨʦʤ ʢʚʽʪʫʯʠʭ ʨʦʩʣʠʥ ʽ ʢʨʘʧʣʠʥʘ ʚʦʣʦʛʘ. 

ʇʦʪʝʥʮʽʡʥʘ ʧʣʦʜʶʯʽʩʪʴ ʩʘʤʦʢ ʜʫʞʝ ʚʝʣʠʢʘ. ʆʜʥʘ ʩʘʤʢʘ ʤʦʞʝ ʚʽʜʢʣʘʩʪʠ ʚʽʜ 400-600 ʜʦ 2700 ʷʻʮʴ. 

ʏʠʩʝʣʴʥʽʩʪʴ ʪʘ ʰʢʦʜʦʯʠʥʥʽʩʪʴ ʩʦʚʦʢ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʚʝʩʥʷʥʦ-

ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʫ. ʆʧʪʠʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʮʠʭ ʢʦʤʘʭ ʻ ʩʝʨʝʜʥʷ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ 70-90%, ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ 18-25Áʉ.  

ʇʦʩʫʰʣʠʚʘ ʧʦʛʦʜʘ  ʫ ʪʨʘʚʥʽ ʤʠʥʫʣʦʛʦ ʨʦʢʫ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʠʣʘʩʴ ʥʘ ʧʣʦʜʶʯʦʩʪʽ ʩʘʤʦʢ 

ʧʝʨʰʦʾ ʛʝʥʝʨʘʮʽʾ, ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʰʢʽʜʣʠʚʦʩʪʽ ʛʫʩʝʥʠʮʴ. ɺ ʢʽʥʮʽ ʧʝʨʰʦʾ ʜʝʢʘʜʠ 

ʯʝʨʚʥʷ  ʣʠʩʪʦʛʨʠʟʫʯʠʤʠ ʩʦʚʢʘʤʠ ʙʫʣʦ ʟʘʩʝʣʝʥʦ 10% ʦʙʩʪʝʞʝʥʠʭ ʧʣʦʱ ʩʦʥʷʰʥʠʢʫ ʟ ʩʝʨʝʜʥʴʦʶ  

ʯʠʩʝʣʴʥʽʩʪʶ  2,2 ʛʫʩʝʥʠʮʴ/ʤ
2
; ʙʫʣʦ ʧʦʰʢʦʜʞʝʥʦ ʚ ʩʝʨʝʜʥʴʦʤʫ 5%, ʥʘ ʦʢʨʝʤʠʭ ʧʦʣʷʭ ï ʜʦ 15% 

ʨʦʩʣʠʥ. 

ɼʨʫʛʝ ʧʦʢʦʣʽʥʥʷ ʩʦʚʦʢ ʨʦʟʚʠʚʘʣʦʩʴ ʚ ʫʤʦʚʘʭ, ʙʣʠʟʴʢʠʭ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 

ʨʦʟʚʠʪʢʫ ʮʠʭ ʢʦʤʘʭ: ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʤʝʞʘʭ 24Áʉ, ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ - ʙʽʣʷ 70%, ʱʦ, ʙʝʟʫʤʦʚʥʦ 

ʚʠʟʥʘʯʠʣʦʩʴ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʰʢʦʜʦʯʠʥʥʦʩʪʽ ʬʽʪʦʬʘʛʽʚ. ʐʢʽʜʥʠʢʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘ 

50% ʦʙʩʪʝʞʝʥʠʭ ʧʣʦʱ ʩʦʥʷʰʥʠʢʫ, ʜʝ ʧʨʠ ʩʝʨʝʜʥʽʡ ʯʠʩʝʣʴʥʦʩʪʽ 5,0 ʛʫʩʝʥʠʮʴ/ʤ
2
 ʙʫʣʦ ʧʦʰʢʦʜʞʝʥʦ 

ʚʽʜ 25 ʜʦ 50% ʨʦʩʣʠʥ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʦʩʽʥʥʽʭ ʦʙʩʪʝʞʝʥʴ ʟʠʤʫʶʯʠʡ ʟʘʧʘʩ ʩʦʚʦʢ ʚʠʷʚʣʝʥʦ ʥʘ 36% ʧʣʦʱ ʟʘ 

ʯʠʩʝʣʴʥʦʩʪʽ ʚʜʚʽʯʽ ʙʽʣʴʰʦʾ ʧʨʦʪʠ 2012 ʨʦʢʫ. ʊʦʤʫ ʧʨʠ  ʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚʘʭ ʚ ʚʝʩʥʷʥʦ-

ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʫ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ ʟʙʝʨʝʞʝʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʰʢʦʜʦʯʠʥʥʦʩʪʽ ʮʠʭ ʢʦʤʘʭ, ʥʘʩʘʤʧʝʨʝʜ 

ʫ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ. 

ɼʣʷ ʫʩʧʽʰʥʦʾ ʙʦʨʦʪʴʙʠ ʟ ʩʦʚʢʘʤʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ  ʾʭ 

ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʪʢʫ. ʉʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʧʦʩʽʚʽʚ ʩʧʨʷʤʦʚʘʥʘ ʧʨʦʪʠ ʫʩʽʭ ʩʪʘʜʽʡ ʬʽʪʦʬʘʛʽʚ 

(ʣʷʣʝʯʦʢ, ʤʝʪʝʣʠʢʽʚ, ʷʻʮʴ ʪʘ ʛʫʩʝʥʠʮʴ) ʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʘʫʢʦʚʦ-ʦʙʛʨʫʥʪʦʚʘʥʦʤʫ ʧʦʻʜʥʘʥʥʽ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʟʘʭʦʜʽʚ: ʛʣʠʙʦʢʘ ʟʷʙʣʝʚʘ ʦʨʘʥʢʘ, ʢʫʣʴʪʠʚʘʮʽʷ ʤʽʞʨʷʜʴ 

ʧʨʦʩʘʧʥʠʭ; ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ ʥʘ ʧʦʣʷʭ ʪʘ ʥʘʚʢʦʣʦ ʥʠʭ; ʚʠʧʫʩʢ ʪʨʠʭʦʛʨʘʤʠ ʥʘ ʧʦʯʘʪʢʫ ʪʘ ʧʽʜ ʯʘʩ 

ʤʘʩʦʚʦʛʦ ʚʽʜʢʣʘʜʘʥʥʷ ʷʻʮʴ ʩʦʚʢʘʤʠ; ʟʘ ʥʘʷʚʥʦʩʪʽ ʛʫʩʝʥʠʮʴ ʧʝʨʰʦʛʦ ʪʘ  ʜʨʫʛʦʛʦ ʚʽʢʫ ʚ ʢʽʣʴʢʦʩʪʽ 

ʚʠʱʝ ʧʦʨʦʛʘ ʰʢʦʜʦʯʠʥʥʦʩʪʽ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʽʥʩʝʢʪʠʮʠʜʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʝʥʽ çʇʝʨʝʣʽʢʦʤ 

ʽʥʩʝʢʪʠʮʠʜʽʚ ʽ ʘʛʨʦʭʽʤʽʢʘʪʽʚ, ʜʦʟʚʦʣʝʥʠʭ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʋʢʨʘʾʥʽè. 
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ʉʽʥʦʢʦʩ ɯ.ʃ. 

ʤʘʛʽʩʪʨ 

ɹʽʣʦʢʦʥʴ ʉ.ɺ. 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɯ.ɯ.ʄʝʯʥʠʢʦʚʘ 

 

ɻɽʅʆʊʆʂʉʀʏʅʀʁ ɺʇʃʀɺ ɼɽʗʂʀʍ ʌʋʅɻɯʎʀɼɯɺ ɺ ʊɽʉʊɸʍ  

ʅɸ DROSOPHILA MELANOGASTER  
 

ʇʦʰʠʨʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʧʨʠʟʚʝʣʦ ʜʦ 

ʛʣʦʙʘʣʴʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʾʭ ʫ ʙʽʦʩʬʝʨʽ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʷʤʠʡ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʚʧʣʠʚ 

ʮʠʭ ʩʧʦʣʫʢ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʨʽʟʥʦʛʦ ʪʠʧʫ ʤʫʪʘʮʽʡ 

ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʟʤʽʥʠ ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʧʫʣʷʮʽʡ. ʎʝ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʜʦʩʣʽʜʥʠʢʘʤʠ 

ʟʘʚʜʘʥʥʷ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʪʘ ʨʝʪʝʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʧʝʩʪʠʮʠʜʽʚ ʥʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʰʣʷʭʦʤ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ, ʙʽʦʭʽʤʽʯʥʦʛʦ ʪʘ ʛʝʥʝʪʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ. ɻʝʥʦʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʥʦʚʠʭ ʚʧʨʦʚʘʜʞʝʥʠʭ ʫ ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʧʝʩʪʠʮʠʜʽʚ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʪʚʘʨʠʥʥʠʭ ʦʙôʻʢʪʽʚ 

ʜʦʩʣʽʜʞʝʥʦ ʥʝʜʦʩʪʘʪʥʴʦ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʧʠʪʘʥʥʷ ʧʨʦ ʛʝʥʦʪʦʢʩʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʝʩʪʠʮʠʜʽʚ, ʘ 

ʟʦʢʨʝʤʘ, ʬʫʥʛʽʮʠʜʽʚ, ʷʢ ʽ ʨʘʥʽʰʝ, ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʢʘʬʝʜʨʽ ʛʝʥʝʪʠʢʠ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ. 

 ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʠ ʟ ʚʠʚʯʝʥʥʷ ʜʽʾ ʬʫʥʛʽʮʠʜʽʚ çʌʣʽʥʪ ʉʪʘʨè ʽ çʇʨʝʚʽʢʫʨ ɽʥʝʨʜʞʽè 

ʚ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 0,05 ʤʣ/ʣ ʽ 0,15 ʤʣ/ʣ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʧʣʦʜʶʯʽʩʪʴ ʜʨʦʟʦʬʽʣʠ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʣʽʥʽʶ ʤʫʭ ʜʠʢʦʛʦ ʪʠʧʫ Canton-S, ʷʢʽʡ ʚʣʘʩʪʠʚʘ ʛʘʨʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, ʚʠʩʦʢʘ ʧʣʦʜʶʯʽʩʪʴ ʪʘ 

ʜʦʙʨʝ ʚʠʚʯʝʥʠʡ  ʨʽʚʝʥʴ ʤʫʪʘʙʽʣʴʥʦʩʪʽ. 

çʌʣʽʥʪ
 
ʉʪʘʨè - ʥʦʚʠʡ ʬʫʥʛʽʮʠʜ ʤʝʟʦʩʪʝʤʥʦ-ʩʠʩʪʝʤʥʦʾ ʜʽʾ. ʇʨʝʧʘʨʘʪ ʤʽʩʪʠʪʴ ʜʽʶʯʫ 

ʨʝʯʦʚʠʥʫ ʪʨʠʬʣʦʢʩʽʩʪʨʦʙʽʥ ʟ ʢʣʘʩʫ ʩʪʨʦʙʽʣʫʨʠʥʽʚ ʟ ʤʝʟʦʩʪʝʤʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʪʘ 

ʧʽʨʽʤʝʪʘʥʽʣ ʟ ʢʣʘʩʫ ʘʥʽʣʦʧʽʨʽʤʽʜʠʥʽʚ ʟ ʩʠʩʪʝʤʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ. 

ʆʙʠʜʚʽ ʜʽʶʯʽ ʨʝʯʦʚʠʥʠ ʧʨʝʧʘʨʘʪʫ ʽʜʝʘʣʴʥʦ ʜʦʧʦʚʥʶʶʪʴ ʦʜʥʘ ʦʜʥʫ. ɺʠʥʷʪʢʦʚʠʡ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʝʬʝʢʪ ʪʨʽʬʣʦʢʩʽʩʪʨʦʙʽʥʫ ʧʦʩʠʣʶʻʪʴʩʷ ʤʽʮʥʠʤʠ ʣʽʢʫʚʘʣʴʥʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ 

ʧʽʨʽʤʝʪʘʥʽʣʫ. ʆʙʠʜʚʽ ʨʝʯʦʚʠʥʠ ʟʜʘʪʥʽ ʧʝʨʝʨʦʟʧʦʜʽʣʷʪʠʩʷ ʚ ʛʘʟʦʚʽʡ ʬʘʟʽ ʧʦ ʪʠʭ ʯʘʩʪʠʥʘʭ 

ʨʦʩʣʠʥʠ, ʥʘ ʷʢʽ ʧʨʝʧʘʨʘʪ ʥʝ ʧʦʪʨʘʧʠʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ. ʈʽʟʥʦʙʽʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʜʽʾ ʨʦʙʣʷʪʴ ʤʘʣʦʡʤʦʚʽʨʥʦʶ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʩʪʽʡʢʠʭ ʨʘʩ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ. 

çʇʨʝʚʽʢʫʨ
 
ɽʥʝʨʜʞʽè - ʬʫʥʛʽʮʠʜ ʧʦʚʥʦʾ ʩʠʩʪʝʤʥʦʾ ʜʽʾ ʟ ʨʦʩʪʦʩʪʠʤʫʣʶʶʯʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʫ ʬʦʨʤʽ ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ ʜʣʷ ʟʘʭʠʩʪʫ ʦʚʦʯʝʚʠʭ ʽ ʙʘʰʪʘʥʥʠʭ 

ʢʫʣʴʪʫʨ ʚʽʜ ʧʘʪʦʛʝʥʽʚ ʛʨʫʧʠ ʥʝʩʧʨʘʚʞʥʽʭ ʙʦʨʦʰʥʠʩʪʠʭ ʨʦʩ ʪʘ ʢʦʨʝʥʝʚʠʭ ʛʥʠʣʝʡ. ʇʨʝʧʘʨʘʪ 

ʤʽʩʪʠʪʴ ʧʨʦʧʘʤʦʢʘʨʙ ʛʽʜʨʦʭʣʦʨʠʜ 530 ʛ/ʣ ʽ ʬʦʩʝʪʠʣ ʘʣʶʤʽʥʽʶ 310 ʛ/ʣ. 

ʌʫʥʛʽʮʠʜʠ ʜʦʜʘʚʘʣʠ ʚ ʩʪʘʥʜʘʨʪʥʝ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʨʦʟʦʬʽʣʠ. ɺ ʷʢʦʩʪʽ 

ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʦʩʣʽʜ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʬʫʥʛʽʮʠʜʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʣʦʜʶʯʽʩʪʴ ʤʫʭ ʟʘ ʜʦʜʘʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʬʫʥʛʽʮʠʜʽʚ ʙʫʣʘ ʚʽʨʦʛʽʜʥʦ 

ʤʝʥʰʦʶ ʟʘ ʧʣʦʜʶʯʽʩʪʴ ʤʫʭ ʫ ʢʦʥʪʨʦʣʽ, ʷʢ ʟʘ ʢʽʣʴʢʽʩʪʶ ʣʷʣʝʯʦʢ, ʪʘʢ ʽ ʟʘ ʽʤʘʛʦ. 

ʇʨʠʯʦʤʫ ʫ ʚʘʨʽʘʥʪʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʧʨʝʧʘʨʘʪʠʚʥʦʾ ʬʦʨʤʠ ʬʫʥʛʽʮʠʜʫ çʌʣʽʥʪ
 
ʉʪʘʨè ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʚ 50% ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʤʫʭ ʫ ʢʦʥʪʨʦʣʽ.  

ʆʪʨʠʤʘʥʽ ʥʘ ʜʨʦʟʦʬʽʣʽ ʜʘʥʽ ʜʦʚʦʜʷʪʴ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʨʝʧʘʨʘʪʠ ʬʫʥʛʽʮʠʜʽʚ 

ʚʠʷʚʣʷʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʫ ʛʝʥʦʪʦʢʩʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʧʨʠʯʦʤʫ ʜʽʷ ʧʨʝʧʘʨʘʪʫ çʌʣʽʥʪ 

ʉʪʘʨè ʙʫʣʘ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ, ʥʽʞ ʜʽʷ ʧʨʝʧʘʨʘʪʫ çʇʨʝʚʽʢʫʨ
 
ɽʥʝʨʜʞʽè. 
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ʉʝʯʥʷʢ ɸ.ʃ.  
ʢ.ʙ.ʥ., ʜʦʮʝʥʪ  

ɿʘʭʘʨʦʚ ɸ.ɺ.  
ʩʪʫʜʝʥʪ, 

ʆʜʝʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ.ʄʝʯʥʠʢʦʚʘ 

ɺʘʩʠʣʴʝʚ ɸ.ɸ.  
ʢ.ʩ.-ʭ.ʥ., ʚʝʜ. ʥ.ʩ., 

ʉʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ï ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʩʝʤʝʥʦʚʝʜʝʥʠʷ ʠ ʩʦʨʪʦʠʟʫʯʝʥʠʷ 

 

ʇʆʃʀʄʆʈʌʀɿʄ ɻʀɹʈʀɼʅʓʍ ʇʆʇʋʃʗʎʀʁ ʇʐɽʅʀʏʅʆ-ʏʋɾʆʈʆɼʅʓʍ 

ɻʀɹʈʀɼʆɺ ʇʆ ʋʉʊʆʁʏʀɺʆʉʊʀ ʂ ʄʋʏʅʀʉʊʆʁ ʈʆʉɽ 

 

ʄʫʯʥʠʩʪʘʷ ʨʦʩʘ ʧʰʝʥʠʮʳ, ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ Blumeria graminis (DC.) 

Speer f. sp. tritici = Erysiphe graminis DC. f. sp. tritici , ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʨʝʜʦʥʦʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʚ 

ʪ.ʯ. ʠ ʚ ʋʢʨʘʠʥʝ. ɺʳʨʘʱʠʚʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʢ ʧʘʨʘʟʠʪʫ ʩʦʨʪʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ, 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʛʠʮʠʜʦʚ ʠ ʢ ʩʥʠʞʝʥʠʶ ʧʦʪʝʨʴ ʫʨʦʞʘʷ, ʚʳʟʚʘʥʥʦʤʫ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ. 

ʉʝʛʦʜʥʷ ʠʟʚʝʩʪʝʥ 41 ʣʦʢʫʩ ʩ ʙʦʣʝʝ ʯʝʤ 60 ʘʣʣʝʣʷʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ, 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʭʨʦʤʦʩʦʤʘʭ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʠ ʝʝ ʩʦʨʦʜʠʯʝʡ. ʆʜʥʘʢʦ ʛʝʥʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʩʪʦʷʥʥʦ ʧʨʝʦʜʦʣʝʚʘʶʪʩʷ ʥʦʚʳʤʠ ʠʟʦʣʷʪʘʤʠ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ, ʧʦʩʢʦʣʴʢʫ ʢʦ-

ʵʚʦʣʶʮʠʷ ʛʨʠʙʘ ʠʜʝʪ ʦʧʝʨʝʞʘʶʱʠʤʠ ʪʝʤʧʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʠʩʢ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 56-ʭʨʦʤʦʩʦʤʥʳʝ ʥʝʧʦʣʥʳʝ ʘʤʬʠʧʣʦʠʜʳ ʅɸɼ 

(Triticum aestivum L. Ĭ Thinopyrum ponticum (Podp.) Z.-W. Liu ʠ R.-C. Wang) (ʜʘʣʝʝ ʅɸɼ 1), 

ʅɸɼ (Triticum aestivum L. Ĭ Thinopyrum intermedium (Host) Barkworth & D.R. Devey) (ʜʘʣʝʝ 

ʅɸɼ 2), Triticum aestivum L. ʩʦʨʪʦʚ ʌʘʥʪʘʟʠ̫  ʦʜʝʩʩʢʘʷ, ɾʘʪʚʘ ɸʣʪʘʷ ʠ ʠʭ ʛʠʙʨʠʜʳ F4. 

ʆʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʣʝʚʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʥʘ ʧʨʦʚʦʢʘʮʠʦʥʥʦʤ 

ʬʦʥʝ ʚ ʘʧʨʝʣʝ 2014 ʛʦʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʢʦʧʠʪʝʣʝʡ ʠʥʬʝʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪʘ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʆʜʝʩʩʢʘʷ 26, ʆʜʝʩʩʢʘʷ ʧʦʣʫʢʘʨʣʠʢʦʚʘʷ ʠ Triticum compactum Host. ʉʪʝʧʝʥʴ 

ʧʦʨʘʞʝʥʠʷ ʵʪʠʭ ʩʦʨʪʦʚ ʜʦʩʪʠʛʘʝʪ 100 % (ʦʪʚʝʯʘʝʪ 1-2 ʙʘʣʣʘʤ ʠʩʧʦʣʴʟʫʝʤʦʡ ʰʢʘʣʳ). ʉʪʝʧʝʥʴ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʜʝʚʷʪʠʙʘʣʴʥʦʡ ʰʢʘʣʝ. ɹʘʣʣ r 6-9 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʨʘʟʥʫʶ 

ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʙʘʣʣ r1-5 ï ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ. 

ʆʙʘ ʘʤʬʠʧʣʦʠʜʘ, ʅɸɼ 1 ʠ ʅɸɼ 2, ʙʣrʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʙʦʣʝʟʥʠ (ʚ 

ʩʨʝʜʥʝʤ 6 ʙʘʣʣʦʚ), ʘ ʧʰʝʥʠʮʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʛʨʠʙʫ (2-3 ʙʘʣʣʘ). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2014 ʛʦʜʫ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ ʙʳʣʘ ʙʦʣʴʰʝʡ, ʯʝʤ ʚ 

2009-2011 ʛʛ., ʢʦʛʜʘ ʫ ʘʤʬʠʧʣʦʠʜʦʚ ʠ ʧʰʝʥʠʮʳ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʳʣʘ ʥʘ 1-2 ʙʘʣʣʘ 

ʚrʰʝ. ɻʠʙʨʠʜʳ ʦʢʘʟʘʣʠʩʴ ʛʝʪʝʨʦʛʝʥʥʳʤʠ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʠ. ɺ ʢʦʤʙʠʥʘʮʠʠ ɾʘʪʚʘ 

ɸʣʪʘʷ ʭ ʅɸɼ 1 ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʩʝʤʝʡ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 4 ʜʦ 8 ʙʘʣʣʦʚ, ʚ ʢʦʤʙʠʥʘʮʠʠ 

ɾʘʪʚʘ ɸʣʪʘʷ ʭ ʅɸɼ 2 ï ʦʪ 5 ʜʦ 7 ʙʘʣʣʦʚ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʝʤʝʡ ʵʪʠʭ ʢʦʤʙʠʥʘʮʠʡ ʙʳʣʘ 

ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʨʘʥʥʠʭ ʧʦʢʦʣʝʥʠʡ ʜʘʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʚ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ. 

ʉʝʤʴʠ ʢʦʤʙʠʥʘʮʠʡ ʌʘʥʪʘʟʠʷ ʦʜʝʩʩʢʘʷ ʭ ʅɸɼ 1 ʠ ʌʘʥʪʘʟʠʷ ʦʜʝʩʢʘʷ ʭ ʅɸɼ 2 ʙʳʣʠ 

ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ ʠ ʩʪʝʧʝʥʴ ʠʭ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʙʳʣʘ ʙʦʣʴʰʝʡ, ʯʝʤ ʚ 

ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʧʦʣʥʳʝ ʘʤʬʠʧʣʦʠʜʳ ʅɸɼ (T. aestivum Ĭ Th. ponticum) ʠ ʅɸɼ (T. 

aestivum Ĭ Th. intermedium) ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ. ʉʨʝʜʠ 

ʠʭ ʛʠʙʨʠʜʦʚ ʚʳʜʝʣʝʥʳ ʩʝʤʴʠ ʩ ʚʳʩʦʢʦʡ ʠ ʩʪʘʙʠʣʴʥʦʡ ʧʦ ʛʦʜʘʤ ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ. 
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ʢ.ʩ-ʭ.ʥ. 

ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ɻʅʋ ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ  ʉʝʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ ʈɸʉʍʅ 

 

ɿɸʑʀʊɸ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ ɺ ʊʖʄɽʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʅʘ ʧʦʣʷʭ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʨʪʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩʝʣʝʢʮʠʠ ɻʅʋ ʅʀʀʉʍ 

ʉʝʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 50% ʧʣʦʱʘʜʝʡ. ɺ ʫʩʣʦʚʠʷʭ 2012-2013 ʛʛ., ʤʳ ʧʨʦʚʝʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ 

ʬʫʥʛʠʮʠʜʦʚ ʥʘ 5 ʩʦʨʪʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ ʩʦʨʪʘ ɸʚʠʘʜʘ, ʈʠʢʩ ï 

ʩʨʝʜʥʝʩʧʝʣʳʝ ʠ ʩʦʨʪʘ ʀʢʘʨ, ʊʶʤʝʥʩʢʘʷ 25, ʊʶʤʝʥʩʢʘʷ 29 ï ʩʨʝʜʥʝʨʘʥʥʠʝ.  

ʌʠʪʦʵʢʩʧʝʨʪʠʟʘ ʩʝʤʷʥ ʜʘʥʥʳʭ ʩʦʨʪʦʚ ʧʦʢʘʟʘʣʘ ʥʘʣʠʯʠʝ ʥʘ ʥʠʭ ʛʨʠʙʦʚ ʨ. Fusarium ï 2 

ï 22 %, Bipolaris sorokiniana ï 2 ï 17%  ʠ ʨ. Alternaria ï 2 ï 60%. ɺʳʩʦʢʦʝ ʟʘʨʘʞʝʥʠʝ ʩʝʤʷʥ ʚ 

ʩʨʝʜʥʝʤ ʙʳʣʦ ʥʘ ʩʦʨʪʝ ʈʠʢʩ ï 31%, ʯʫʪʴ ʥʠʞʝ ʥʘ ʩʦʨʪʘʭ ʊʶʤʝʥʩʢʘʷ 25 ï 22,6%, ʠ ʩʣʘʙʦʝ ʥʘ 

ʩʦʨʪʘʭ ʊʶʤʝʥʩʢʘʷ 29, ʀʢʘʨ, ɸʚʠʘʜʘ ï 1,0 ï 7,6 %. 

ʌʫʥʛʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʩʝʤʝʥʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘ ʩʦʨʪʝ ɸʚʠʘʜʘ 

ʩʦʩʪʘʚʠʣʦ 30,4-86,9 %, ʥʘ ʩʦʨʪʝ ʀʢʘʨ ï 57,1-92,8%, ʥʘ ʩʦʨʪʘʭ ʊʶʤʝʥʩʢʘʷ 25, ʊʶʤʝʥʩʢʘʷ 29, 

ʈʠʢʩ ï 58,8-83,8% ʥʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʚʘʨʠʘʥʪʘʤ ʉʢʘʨʣʝʪ, 0,4 ʣ/ʪ; ɼʘʡʤʦʥʜ ʩʫʧʝʨ, 

0,9 ʣ/ʪ + ɻʫʤʘʪ ʢʘʣʠʷ, 0,5 ʣ/ʪ; ʌʣʫʮʠʪ, 1,5 ʣ/ʪ + ʂʦʤʘʥʜʦʨ, 1,0 ʣ/ʪ + ɻʫʤʘʪ ʢʘʣʠʷ, 0,5 ʣ/ʪ ï 83,8 

ï 92,8%. ɺʩʝ ʧʨʝʧʘʨʘʪʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʜʣʠʥʳ ʢʦʨʥʷ ʥʘ 0,2-4,6 ʩʤ, ʨʦʩʪʢʘ +0,5-

3,3 ʩʤ, ʩʥʠʞʘʣʠ ʜʣʠʥʫ ʢʦʣʝʦʧʪʠʣʝ ʥʘ 0,5-2,4 ʩʤ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 14-36%, 

ʨʘʟʚʠʪʠʝ 3,5-9,5%, ʚ ʬʘʟʫ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʦʩʪʠʛʣʦ 20-48%, ʨʘʟʚʠʪʠʝ 7,5-

20,0%. ʅʘʠʙʦʣʴʰʝʝ ʧʦʨʘʞʝʥʠʝ ʢʦʨʥʝʚʳʤʠ ʛʥʠʣʷʤʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʀʢʘʨ, 

ʊʶʤʝʥʩʢʘʷ 29, ʧʦʥʠʞʝʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʫ ʩʦʨʪʘ ɸʚʠʘʜʘ. 

ɿʘʱʠʪʫ ʦʪ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʥʘ ʩʦʨʪʝ ɸʚʠʘʜʘ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 85,7-

96,0%, ʥʘ ʩʦʨʪʘʭ ʀʢʘʨ, ʊʶʤʝʥʩʢʘʷ 25, ʊʶʤʝʥʩʢʘʷ 29 ï 75,0-87,5%, ʩʦʨʪʝ ʈʠʢʩ ï 87,5-93,7%. 

ʦʙʝʩʧʝʯʠʣʠ ʧʨʝʧʘʨʘʪʳ ʉʢʘʨʣʝʪ, 0,4 ʣ/ʪ; ʩʤʝʩʠ ʌʣʫʮʠʪ, 1,5 ʣ/ʪ + ʂʦʤʘʥʜʦʨ, 1,0 ʣ/ʪ + ɻʫʤʘʪ 

ʢʘʣʠʷ, 0,5 ʣ/ʪ; ʌʣʫʮʠʪ, 1,5 ʣ/ʪ + ɻʫʤʘʪ ʢʘʣʠʷ, 0,5 ʣ/ʪ; ɼʘʡʤʦʥʜ ʩʫʧʝʨ, 0,9 ʣ/ʪ + ɻʫʤʘʪ ʢʘʣʠʷ, 

0,5 ʣ/ʪ. ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʩʦʩʪʘʚʠʣʘ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 46,1-

91,3%, ʩʨʝʜʥʷʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʩʦʩʪʘʚʠʣʘ 78,5%. 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʩʦʨʪʝ ɸʚʠʘʜʘ ï 1,96-2,14 ʪ/ʛʘ, ʀʢʘʨ ï 1,48-2,03 ʪ/ʛʘ, 

ʊʶʤʝʥʩʢʘʷ 25 ï 2,05-2,4 ʪ/ʛʘ, ʈʠʢʩ ï 2,21-2,6 ʪ/ʛʘ, ʊʶʤʝʥʩʢʘʷ 29 ï 2,19-2,24 ʪ/ʛʘ. ʋʩʪʦʡʯʠʚʦʝ 

ʠ ʩʪʘʙʠʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʙʘʚʢʠ ʥʘ ʚʩʝʭ ʩʦʨʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦ ʚʘʨʠʘʥʪʫ ʌʣʫʮʠʪ, 1,5 ʣ/ʪ + 

ʂʦʤʘʥʜʦʨ,1,0 ʣ/ʪ + ɻʫʤʘʪ ʢʘʣʠʷ, 0,5 ʣ/ʪ (0,18 ï 0,4 ʪ/ʛʘ ʠʣʠ 10,0-31,0%). ʆʪʤʝʯʘʝʪʩʷ 

ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʛʫʤʠʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʜʣʠʥʫ ʩʪʝʙʣʷ (+2,5-6,5 ʩʤ), ʜʣʠʥʫ 

ʢʦʣʦʩʘ (+0,1-1,2 ʩʤ) ʠ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ. ʉʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʣʦ ʧʦ ʩʦʨʪʘʤ ʠ ʚʘʨʠʘʥʪʘʤ 26,3-35,6%, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ ʥʘ 

ʩʨʝʜʥʝʨʘʥʥʝʤ ʩʦʨʪʝ ʊʶʤʝʥʩʢʘʷ 25 - 29,4-35,6%.  

ʇʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 0,5 ï 0,7 ʪ/ʛʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩʝ 

ʟʘɦ ʠʪʳ ʬʫʥʛʠʮʠʜʘ ɸʣʴʪʦʟʦʣ ʩʥʠʞʘʶʱʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʠʩʪʦʩʪʝʙʝʣʴʥʳʭ ʙʦʣʝʟʥʝʡ ʥʘ 

95,0% ʠ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʥʘ 87,0% (ʙʫʨʘʷ ʨʞʘʚʯʠʥʘ Puccinia recondite ʧʦʷʚʠʣʘʩʴ ʚ 3 ʜʝʢʘʜʝ 

ʠʶʣʷ). ʀʟ 5 ʩʦʨʪʦʚ ʥʘʠʙʦʣʝʝ ʧʦʨʘʞʘʝʤʳʤ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʝ ï ʥʘʣʠʚ ʙʳʣ 

ʩʦʨʪ ʀʢʘʨ, ʛʜʝ ʨʘʟʚʠʪʠʝ - 25-30%, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ - 98-100%, ʥʘ ʩʦʨʪʘʭ ɸʚʠʘʜʘ ï 15-20%, - 

96%; ʊʶʤʝʥʩʢʘʷ 25 ï 10-15%, - 10-45%; ʈʠʢʩ ï 5%, - 1-5%, ʪʘʢʞʝ ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʩʦʨʪʝ ʈʠʢʩ ʠ 

ɸʚʠʘʜʘ ʥʘ ʥʠʞʥʠʭ ʣʠʩʪʴʷʭ ʧʷʪʥʠʩʪʦʩʪʠ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʦʡ ʠ ʩʝʧʪʦʨʠʦʟʥʦʡ ʧʨʠʨʦʜʳ. 

ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʜʘʥʥʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ. 
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ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʠʨʝʢʪʦʨ 

ɻʦʨʰʢʦʚ ɺ.ɺ. 

ʢ.ʩ.-ʭ.ʥ., ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ɺʦʨʦʧʘʝʚʘ ʅ.ʃ. 

ʜ.ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʛʣ. ʥ.ʩ. 

ɻʅʋ ɺʅʀʀ ʨʘʧʩʘ ʈɸʉʍʅ 

 

ɸʂʊʀɺʅʓɽ ʋɻʃʀ ʂɸʂ  ɼɽʊʆʂʉʀʂɸʅʊʓ ʇʆʏɺʓ ʇʈʀ ʇʈʆɺɽɼɽʅʀʀ 

ʉɽʃɽʂʎʀʆʅʅʆɻʆ ʇʈʆʎɽʉʉɸ 

 

   ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ  ʩʦʧʨʷʞʝʥʘ ʩ ʤʘʩʰʪʘʙʥʳʤ  

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, ʙʦʣʝʟʥʝʡ ʠ ʩʦʨʥʷʢʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʢʩʠʢʘʮʠʠ ʧʦʯʚ ʦʩʪʘʪʦʯʥʳʤʠ 

ʢʦʣʠʯʝʩʪʚʘʤʠ ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ. ʉʚʦʶ ʥʝʛʘʪʠʚʥʫʶ ʣʝʧʪʫ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ  ʚʥʦʩʷʪ ʠ 

ʢʨʫʧʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʛʠʦʥʦʚ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪ (ʧʨʦʤʳʰʣʝʥʥʳʝ ʚʳʙʨʦʩʳ, ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ, ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ ʠ ʜʨ.). ʄʠʥʠʩʪʨ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʅ. ʌʝʜʦʨʦʚ, ʚʳʩʪʫʧʘʷ  

27 ʬʝʚʨʘʣʷ 2014 ʛʦʜʘ ʚ ʄʦʩʢʚʝ ʥʘ ʦʪʢʨʳʪʠʠ ʧʝʨʚʦʡ ʚʩʪʨʝʯʠ ʨʘʙʦʯʝʡ çɻʨʫʧʧʳ ʚʦʩʴʤʠè 

ʢʨʫʧʥʝʡʰʠʭ ʤʠʨʦʚʳʭ ʜʝʨʞʘʚ, ʦʪʤʝʪʠʣ ʦ  ʥʝʦʙʭʦʜʠʤʦʩʪʠ çé ʩʦʩʨʝʜʦʪʦʯʝʥʠʡ ʫʩʠʣʠʡ 

ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ çʧʝʨʚʦʦʩʥʦʚʝ, ʬʫʥʜʘʤʝʥʪʝ ʚʩʝʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʥʘ ʧʦʯʚʝè. ʇʣʦʱʘʜʠ ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʦʩʪʘʪʢʘʤʠ ʧʝʩʪʠʮʠʜʦʚ 

ʚʳʰʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤ,  ʪʦʣʴʢʦ ʚ  ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 50 ʤʣʥ. ʛʘ. ɺʦʟʚʨʘʱʝʥʠʝ ʠʭ ʚ 

ʩʝʚʦʦʙʦʨʦʪ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ï ʦʜʥʘ ʠʟ  

ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʢʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ  

ʨʝʘʙʠʣʠʪʘʮʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦ ʨʘʟʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʘʟʨʝʰʝʥʠʷ 

ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ. 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʦʯʠʩʪʢʠ ʧʦʯʚ ʦʪ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʧʝʩʪʠʮʠʜʦʚ, ʦʩʦʙʦ 

ʦʧʘʩʥʳʭ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʠ ʜʨʫʛʠʭ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʩʦʨʙʝʥʪʳ-ʜʝʪʦʢʩʠʢʘʥʪʳ ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɸʢʪʠʚʥʳʝ ʫʛʣʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʩʦʨʙʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, ʚʳʩʦʢʘʷ 

ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʩʦʨʙʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʪʦʢʩʠʢʘʥʪʦʚ, ʫʜʦʙʥʘʷ 

ʧʨʝʧʘʨʘʪʠʚʥʘʷ ʬʦʨʤʘ (ʟʝʨʥʦ, ʧʦʨʦʰʦʢ), ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʠ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʢʨʘʡʥʝ ʚʘʞʥʳʤ ʧʨʠ ʨʝʰʝʥʠʠ ʤʥʦʛʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʝʪʦʢʩʠʢʘʮʠʠ ʧʦʯʚʳ ʩʦʨʙʝʥʪʘʤʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ 

ʧʨʠʨʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʢʪʠʚʥʳʤʠ ʫʛʣʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʝʨʝʨʘʙʦʪʢʦʡ ʩʦʣʦʤʳ ʨʘʟʣʠʯʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʢʘʧʫʩʪʥʳʭ ʤʘʩʣʠʯʥʳʭ, ʟʝʨʥʦʚʳʭ ʠ ʜʨ.), ʧʝʨʝʜ ʧʦʩʝʚʦʤ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʩʪʘʪʦʯʥʳʝ 

ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʪʠʮʠʜʦʚ (ʛʝʨʙʠʮʠʜʦʚ, ʠʥʩʝʢʪʦ-ʬʫʥʛʠʮʠʜʦʚ, ʙʘʢʪʝʨʠʮʠʜʦʚ ʠ ʜʨʫʛʠʭ 

ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ)  ʚ ʧʦʯʚʝ ʦʢʘʟʳʚʘʶʪ ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʠ ʪʝʤ ʩʘʤʳʤ ʩʫʱʝʩʪʚʝʥʥʦ ʠʩʢʘʞʘʶʪ ʧʦʣʫʯʘʝʤʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ɺ ʩʝʣʝʢʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʝ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ 

ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʧʦʣʝʚʦʡ ʦʮʝʥʢʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʬʦʨʤ (ʣʠʥʠʡ, ʩʦʨʪʦʦʙʨʘʟʮʦʚ) ʟʘ ʩʯʝʪ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʧʝʩʪʨʦʪʳ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ 

ʚ ʧʦʜʛʦʪʦʚʢʝ ʧʦʯʚʳ ʠ ʩʝʤʷʥ ʢ ʧʦʩʝʚʫ, ʯʪʦ ʠ ʧʦʣʦʞʝʥʦ ʚ ʦʩʥʦʚʫ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʥʠʚʝʣʠʨʦʚʘʥʠʶ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʪʦʢʩʠʢʘʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʩʝʣʝʢʮʠʠ. ɼʘʥʥʘʷ  ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ  ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʫʛʣʝʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠ ʦʪʢʨʳʚʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ʄʫʭʠʥ  ɺ.ʄ. 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʥʘʯ. ʦʪʜʝʣʘ  

ʆɸʆ çʕʅʇʆ çʅʝʦʨʛʘʥʠʢʘè 

ɺʦʨʦʧʘʝʚʘ ʅ.ʃ. 

ʜ.ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʛʣ. ʥ.ʩ.  

ɻʦʨʰʢʦʚʘ ʕ.ʂ. 

ʢ.ʩ.-ʭ.ʥ., ʟʘʚ.ʦʪʜʝʣʦʤ 

                                                                               ɻʅʋ ɺʅʀʀ ʨʘʧʩʘ ʈɸʉʍʅ 

 

ɸʂʊʀɺʅʓɽ ʋɻʃʀ ʅɸ ʆʉʅʆɺɽ ʇɽʈɽʈɸɹʆʊʂʀ ʉʆʃʆʄʓ ʈɸɿʃʀʏʅʓʍ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ  ʀ ʀʍ ʇʈʀʄɽʅɽʅʀɽ ɺ ɸʇʂ 

 

ɺ ʩʚʷʟʠ ʩ ʫʩʠʣʠʚʘʶʱʠʤʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʢʨʠʟʠʩʦʤ ʠ  ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʡ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʢʪʠʚʥʳʭ ʫʛʣʝʡ (ɸʋ) ʢʘʢ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʨʙʝʥʪʦʚ ʠ ʠʥʝʨʪʥʳʭ 

ʚʳʩʦʢʦʧʦʨʠʩʪʳʭ ʤʘʪʨʠʮ-ʥʦʩʠʪʝʣʝʡ  ʨʘʟʣʠʯʥʳʭ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʣʫʯʝʥʠʝ ʘʢʪʠʚʥʳʭ 

ʫʛʣʝʡ (ɸʋ) ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʨʘʙʦʪʢʠ ʩʦʣʦʤʳ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʢʘʢ 

ʝʞʝʛʦʜʥʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠʦʨʠʪʝʪʦʚ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʢʘʧʣʠʚʘʶʪʩʷ ʦʛʨʦʤʥʳʝ ʢʦʣʠʯʝʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʩʪʘʪʢʦʚ ʧʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ, ʠ ʠʭ ʫʪʠʣʠʟʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʀʭ ʣʠʙʦ ʟʘʧʘʭʠʚʘʶʪ ʥʘ ʫʜʦʙʨʝʥʠʷ, ʣʠʙʦ ʙʨʠʢʝʪʠʨʫʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ ʠʣʠ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʠʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʫʞʜʳ. ʆʜʥʘʢʦ ʦʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʫʯʝʥʠʷ ʮʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʢʪʠʚʥʳʭ ʫʛʣʝʡ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʀʤʝʥʥʦ ʥʘ ʨʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʠ ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʚʦʜʠʤʳʝ ʥʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʦʥʢʫʨʝʥʪʘʤʠ ʧʦ ʧʦʣʫʯʝʥʠʶ ʘʢʪʠʚʥʳʭ ʫʛʣʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʳʨʴʝʚʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚʳʩʪʫʧʘʶʪ ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ ʤʠʨʦʚʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʵʪʦʛʦ ʮʝʥʥʝʡʰʝʛʦ ʧʨʦʜʫʢʪʘ 

ʢʘʢ ARKEMA (CECA), ʌʨʘʥʮʠʷ; NORIT, ʅʠʜʝʨʣʘʥʜʳ; DONAU CARBON, ɸʚʩʪʨʠʷ ʠ 

ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ɺ ɼʘʥʠʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʚʳʧʫʩʢʫ ʘʢʪʠʚʥʳʭ ʫʛʣʝʡ ʧʫʪʝʤ 

ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʭʦʟʦʩʪʘʪʢʦʚ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʫʧʣʦʪʥʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ,  

ʧʨʦʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠʤʦʚ ʧʠʨʦʣʠʟʘ (ʢʘʨʙʦʥʠʟʘʮʠʠ) ʠ ʧʘʨʦʛʘʟʦʚʦʡ ʘʢʪʠʚʘʮʠʠ ʪʘʢʦʛʦ 

ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ, ʥʘʨʘʙʦʪʘʥʳ ʦʧʳʪʥʳʝ ʧʘʨʪʠʠ  ʘʢʪʠʚʥʳʭ ʫʛʣʝʡ, ʠʟʫʯʝʥʳ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ɸʋ, ʧʦʣʫʯʝʥʥʳʭ  

ʠʟ ʩʦʣʦʤʳ  15 ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʤʘʩʣʠʯʥʳʭ, ʟʝʨʥʦʚʳʭ, ʙʦʙʦʚʳʭ ʠ 

ʜʨʫʛʠʭ). ʇʦʣʫʯʝʥʥʳʝ ʘʢʪʠʚʥʳʝ ʫʛʣʠ ʘʧʨʦʙʠʨʦʚʘʥʳ  ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ  ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ.  

ʇʨʦʚʝʜʝʥʳ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ  

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʘʢʪʠʚʥʳʭ ʫʛʣʝʡ ʢʘʢ ʤʘʪʨʠʮ-ʥʦʩʠʪʝʣʝʡ ʩ ʟʘʜʘʥʥʳʤ  ʪʠʧʦʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʵʣʠʩʠʪʦʨʥʦʡ, ʬʫʥʛʠʮʠʜʥʦʡ, ʙʘʢʪʝʨʠʮʠʜʥʦʡ) ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʚʳʷʚʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ (ʥʘʥʦ)ʤʘʪʝʨʠʘʣʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʦʚʳʰʘʪʴ 

ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ, ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ; ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʠ 

ʚʨʝʜʠʪʝʣʷʤ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʫʣʫʯʰʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʘʢʪʠʚʥʳʭ ʫʛʣʝʡ ʥʘ ʦʩʥʦʚʝ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʦʣʦʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ  ʥʦʚʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ  ʤʘʪʝʨʠʘʣʳ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ  ʜʣʷ ʨʝʰʝʥʠʷ  ʨʷʜʘ  ʟʘʜʘʯ 

ɸʇʂ, ʦʪʢʨʳʚʘʝʪ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʧʨʠ ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʠ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʜʣʷ ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ, ʘ ʪʘʢʞʝ ʚʥʦʩʠʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʭʠʤʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʳʭ ʫʣʝʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ. 
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ʍʨʦʤʠʭ ʅ.ʆ. 

ʢ.ʙ.ʥ., ʩ.ʥ.ʩ. 

ʇʫʧʯʝʥʢʦ ɻ.ɸ. 

ʧʨʦʚʽʜʥʠʡ ʽʥʞʝʥʝʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ʄɽʊɸɹʆʃɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʉʊɯʁʂʀʍ ɼʆ ɻɽʈɹɯʎʀɼɯɺ ɹʋʈôʗʅʆɺʀʍ ʈʆʉʃʀʅ 

 

ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʫ ʨʦʩʣʠʥʥʠʮʪʚʽ ʚ ʋʢʨʘʾʥʽ ʛʝʨʙʽʮʠʜʥʘ ʦʙʨʦʙʢʘ ʧʦʩʽʚʽʚ 

ʧʦʩʽʜʘʣʘ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʯʠʩʝʣʴʥʦʩʪʽ ʙʫʨôʷʥʽʚ: ʚʠʪʨʘʪʠ ʥʘ ʛʝʨʙʽʮʠʜʠ 

ʩʪʘʥʦʚʠʣʠ ʜʦ 15ï20 % ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ, ʘ ʾʭ ʱʦʨʽʯʥʘ ʟʘʢʫʧʽʚʣʷ ʧʦʪʨʝʙʫʚʘʣʘ  ʧʦʥʘʜ 

$100 ʤʣʥ. ʅʘ ʩʴʦʛʦʜʥʽ ʨʦʟʨʦʙʣʝʥʦ ʙʽʣʴʰʝ ʥʽʞ ʧʽʚʪʦʨʘ ʜʝʩʷʪʢʠ ʢʣʘʩʽʚ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʽʟ 

ʛʝʨʙʽʮʠʜʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʦʜʥʘʢ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʩʧʨʠʯʠʥʠʣʦ ʚʠʥʠʢʥʝʥʥʷ 

ʨʝʟʠʩʪʝʥʪʥʠʭ ʙʽʦʪʠʧʽʚ ʙʫʨôʷʥʽʚ, ʱʦ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʽʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʧʨʝʧʘʨʘʪʽʚ. 

ʌʝʥʦʤʝʥ ʛʝʨʙʽʮʠʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʙʫʨôʷʥʽʚ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʫ ʩʘʡʪʘʭ ʜʽʾ ʛʝʨʙʽʮʠʜʽʚ 

ʧʝʚʥʠʭ ʤʫʪʘʮʽʡ, ʘʣʝ ʥʝ ʚʠʢʣʠʢʘʥʠʭ ʛʝʨʙʽʮʠʜʘʤʠ, ʩʢʦʨʽʰʝ ʚʧʣʠʚ ʛʝʨʙʽʮʠʜʽʚ ʧʽʜʩʠʣʶʻ ʜʽʶ 

ʜʦʙʦʨʫ ʧʨʠʨʦʜʥʠʭ ʤʫʪʘʮʽʡ. ʅʘʜʘʣʽ ʨʦʟʭʦʜʞʝʥʥʷ ʤʽʞ ʥʝʯʫʪʣʠʚʠʤʠ ʡ ʯʫʪʣʠʚʠʤʠ ʨʦʩʣʠʥʘʤʠ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʜʽʻʶ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ ʟʘʣʠʰʢʦʚʽ ʢʽʣʴʢʦʩʪʽ ʛʝʨʙʽʮʠʜʽʚ ʫ ˇʨʫʥʪʽ, ʥʝʜʦʩʪʘʪʥʷ 

ʨʦʪʘʮʽʷ ʛʝʨʙʽʮʠʜʽʚ ʟ ʨʽʟʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʜʽʾ, ʩʧʝʮʠʬʽʢʘ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ, ʘ ʪʘʢʦʞ 

ʩʧʦʩʦʙʦʤ ʩʧʘʜʢʫʚʘʥʥʷ ʜʘʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʩʪʽʡʢʦʩʪʽ. ʆʩʢʽʣʴʢʠ ʥʝ ʽʩʥʫʻ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʨʦʟʭʦʜʞʝʥʴ ʤʽʞ ʯʫʪʣʠʚʠʤʠ ʽ ʩʪʽʡʢʠʤʠ ʧʦʧʫʣʷʮʽʷʤʠ, ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʠʷʚʣʝʥʥʷ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʽʡʢʠʭ ʜʦ ʛʝʨʙʽʮʠʜʽʚ ʙʫʨôʷʥʦʚʠʭ ʨʦʩʣʠʥ. 

 ʉʪʨʘʪʝʛʽʷ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʧʦʩʽʚʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʝʣʝʢʪʠʚʥʦʩʪʽ ʜʽʾ ʛʝʨʙʽʮʠʜʽʚ, 

ʧʽʜˇʨʫʥʪʷʤ  ʷʢʦʾ ʩʣʫʛʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʤʝʪʘʙʦʣʽʯʥʦʾ 

ʜʝʪʦʢʩʠʢʘʮʽʾ ʛʝʨʙʽʮʠʜʽʚ ʫ ʙʫʨôʷʥʦʚʠʭ ʨʦʩʣʠʥ. ʈʘʥʽʰʝ ʚʚʘʞʘʣʦʩʷ, ʱʦ ʫ ʜʚʦʜʦʣʴʥʠʭ ʙʫʨôʷʥʽʚ 

ʥʝ ʬʫʥʢʮʽʦʥʫʻ ʰʣʷʭ ʢʦʥôʶʛʘʮʽʾ ʛʝʨʙʽʮʠʜʽʚ ʟ ʛʣʫʪʘʪʽʦʥʦʤ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʛʣʫʪʘʪʽʦʥ-S-

ʪʨʘʥʩʬʝʨʘʟʘ (GST)  ʫ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ, ʧʨʦʪʝ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ ʟʨʦʩʪʘʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ GST ʫ ʢʘʥʘʪʥʠʢʘ ʊʝʦʬʨʘʩʪʘ ʟʘ ʜʽʾ ʘʪʨʘʟʠʥʫ, ʫ ʱʠʨʠʮʽ ʟʚʠʯʘʡʥʦʾ ʟʘ ʜʽʾ 

ʤʝʪʦʣʘʭʣʦʨʫ, ʫ ʧʨʦʨʦʩʪʢʽʚ ʨʽʟʫʰʢʠ ʊʘʣʷ  ʟʘ ʜʽʾ ʭʣʦʨʘʮʝʪʘʥʽʣʽʜʥʠʭ ʛʝʨʙʽʮʠʜʽʚ. ɺʽʜʦʤʦ, ʱʦ 

ʢʨʽʤ ʚʧʣʠʚʫ ʚʣʘʩʥʝ ʥʘ ʩʘʡʪ ʜʽʾ,  ʬʽʪʦʪʦʢʩʠʯʥʘ ʜʽʷ ʛʝʨʙʽʮʠʜʽʚ ʥʘ ʨʦʩʣʠʥʥʽ ʦʨʛʘʥʽʟʤʠ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ, ʧʝʨʝʙʽʛ ʷʢʦʛʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʩʠʩʪʝʤʘʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʫ ʢʣʽʪʠʥʘʭ, ʦʜʥʘʢ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʭʠʩʥʠʭ ʩʠʩʪʝʤ ʫ ʙʫʨôʷʥʦʚʠʭ 

ʨʦʩʣʠʥʘʭ ʤʘʡʞʝ ʥʝ ʜʦʩʣʽʜʞʝʥʦ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʟôʷʩʫʚʘʥʥʷ ʨʦʣʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʟʘʭʠʩʥʠʭ ʬʝʨʤʝʥʪʽʚ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʩʪʽʡʢʦʩʪʽ ʜʦ ʛʝʨʙʽʮʠʜʽʚ ʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʫ ʩʪʝʧʦʚʦʤʫ ʇʨʠʜʥʽʧʨʦʚôʾ ʚʠʜʽʚ 

ʜʚʦʜʦʣʴʥʠʭ ʙʫʨôʷʥʦʚʠʭ ʨʦʩʣʠʥ: ʘʤʙʨʦʟʽʾ ʧʦʣʠʥʦʣʠʩʪʦʾ (Ambrosia artemisifolia L.), ʱʠʨʠʮʽ 

ʟʚʠʯʘʡʥʦʾ (Amaranthus retroflexus L.), ʣʦʙʦʜʠ ʙʽʣʦʾ (Chenopodium album L.). ʋ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʘʭ ʟʘ ʜʽʾ ʛʝʨʙʽʮʠʜʽʚ ʭʘʨʥʝʩ, ʩʪʝʣʣʘʨ, ʘʜʝʥʛʦ, ʤʘʡʩʪʝʨ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʫ ʘʢʪʠʚʘʮʽʶ GST ʫ 

ʣʠʩʪʢʘʭ ʘʤʙʨʦʟʽʾ (ʚʽʜ 20 ʜʦ 92% ʚʠʱʝ ʢʦʥʪʨʦʣʶ), ʤʝʥʰ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʬʝʨʤʝʥʪʫ ʫ ʣʠʩʪʢʘʭ ʱʠʨʠʮʽ (ʥʘ 17-30% ) ʪʘ ʥʝʟʥʘʯʥʫ ʘʢʪʠʚʘʮʽʶ ʫ ʣʠʩʪʢʘʭ ʣʦʙʦʜʠ (ʫʩʴʦʛʦ ʥʘ 

5-11% ʚʠʱʝ ʢʦʥʪʨʦʣʶ). ɸʢʪʠʚʘʮʽʷ ʛʣʫʪʘʪʽʦʥ-ʧʝʨʦʢʩʠʜʘʟʠ ʙʫʣʘ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʦʶ ʫ 

ʣʠʩʪʢʘʭ ʱʠʨʠʮʽ (ʚ 1,7-2,4 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ), ʤʝʥʰ ʟʥʘʯʥʦʶ ʫ ʣʠʩʪʢʘʭ ʘʤʙʨʦʟʽʾ (ʥʘ 

12-31%) ʪʘ ʣʦʙʦʜʠ (ʣʠʰʝ ʥʘ 6-28% ʚʠʱʝ ʢʦʥʪʨʦʣʶ). ʇʨʠ ʮʴʦʤʫ ʫ ʣʠʩʪʢʘʭ ʣʦʙʦʜʠ ʷʢ ʟʘ 

ʢʦʥʪʨʦʣʴʥʠʭ ʫʤʦʚ, ʪʘʢ ʽ ʟʘ ʜʽʾ ʛʝʨʙʽʮʠʜʽʚ ʧʝʨʦʢʩʠʜʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʝʨʝʚʠʱʫʚʘʣʘ ʧʦʢʘʟʥʠʢʠ 

ʜʣʷ ʘʤʙʨʦʟʽʾ ʪʘ ʱʠʨʠʮʽ ʚ 4,6-7,3 ʨʘʟʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʣʶʯʦʚʫ ʨʦʣʴ ʧʝʨʦʢʩʠʜʘʟʠ ʫ ʧʨʦʪʠʜʽʾ 

ʨʦʩʣʠʥ ʣʦʙʦʜʠ ʦʢʠʩʥʦʤʫ ʩʪʨʝʩʫ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʨʦʩʣʠʥ ʘʤʙʨʦʟʽʾ ʩʪʫʧʽʥʴ ʘʢʪʠʚʘʮʽʾ GST 

ʤʘʚ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʨʝʣʷʮʽʾ ʟʽ ʩʪʫʧʝʥʝʤ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʛʝʨʙʽʮʠʜʽʚ, ʪʦʜʽ 

ʷʢ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʱʠʨʠʮʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʣʘʩʴ ʨʽʚʥʝʤ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥ-

ʧʝʨʦʢʩʠʜʘʟʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʠʜʦʚʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʧʦʢʘʟʘʥʦ ʩʫʪʪʻʚʫ ʘʢʪʠʚʘʮʽʶ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʫ ʣʠʩʪʢʘʭ ʜʚʦʜʦʣʴʥʠʭ ʙʫʨôʷʥʦʚʠʭ ʨʦʩʣʠʥ, ʱʦ ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥʶ 

ʾʭ ʧʨʦʪʠʜʽʾ ʽʥʜʫʢʦʚʘʥʦʤʫ ʛʝʨʙʽʮʠʜʘʤʠ ʦʢʠʩʥʦʤʫ ʩʪʨʝʩʫ.   
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ɻʦʨʙʫʣʷ ɺ.ʉ.  

ʢ.ʩ.-ʭ. ʥ. 
ɸʆ çʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘè 

ʈʘʡʟʝʨ ʆ.ɹ. 
ʤʘʛʠʩʪʨʘʥʪ  

ʈɻʇ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʙʠʦʪʝʭʥʦʣʦʛʠʠè 
ɸʆ çʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘè 

 

 

ʆʎɽʅʂɸ ʌʀʊʆʊʆʂʉʀʏʅʓʍ ʉɺʆʁʉʊɺ ʂʋʃʔʊʋʈɸʃʔʅʓʍ ʌʀʃʔʊʈɸʊʆɺ 

ɻʈʀɹɸ S.NODORUM ɼʃʗ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺ ʂʃɽʊʆʏʅʆʁ ʉɽʃɽʂʎʀʀ 

 
ɺ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʨʘʞʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʩʝʧʪʦʨʠʦʟʦʤ, ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʰʠʨʦʢʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʦʧʘʩʥʳʭ ʙʦʣʝʟʥʝʡ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʊʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ 
ʟʘʯʘʩʪʫʶ ʦʯʝʥʴ ʩʣʦʞʥʦ ʧʦʣʫʯʠʪʴ ʫʩʪʦʡʯʠʚʳʝ ʢ ʧʘʪʦʛʝʥʘʤ ʩʦʨʪʘ ʨʘʩʪʝʥʠʡ. ʂʣʝʪʦʯʥʘʷ 
ʩʝʣʝʢʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʬʠʣʴʪʨʘʪʦʚ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʧʦʟʚʦʣʷʝʪ 
ʧʦʣʫʯʘʪʴ ʬʦʨʤʳ ʨʘʩʪʝʥʠʡ ʩ ʧʨʠʟʥʘʢʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʙʦʣʝʟʥʝʡ. ʅʦ ʜʣʷ 
ʫʩʧʝʰʥʳʭ ʨʘʙʦʪ ʧʦ ʢʣʝʪʦʯʥʦʡ ʩʝʣʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʥʘʣʠʯʠʠ ʚʳʩʦʢʦʪʦʢʩʠʛʝʥʥʳʡ, 
ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʰʪʘʤʤ ʛʨʠʙʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʬʠʪʦʪʦʢʩʠʯʥʳʭ ʩʚʦʡʩʪʚ 
ʰʪʘʤʤʦʚ ʛʨʠʙʘ Septoria nodorum. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʪʘʤʤʳ ʬʠʪʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʙʘ Septoria 
nodorum ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄ. ʂʦʡʰʠʙʘʝʚʳʤ (ʀʥʩʪʠʪʫʪ ʟʘʱʠʪʳ 
ʨʘʩʪʝʥʠʡ). ʇʦʣʫʯʝʥʠʝ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʬʠʣʴʪʨʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʠʥʦʢʫʣʷʮʠʠ  ʞʠʜʢʦʡ 
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚʝʛʝʪʘʪʠʚʥʳʤ ʤʠʮʝʣʠʝʤ, ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʢʦʝ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ 25 Áʉ ï ʚ ʪʝʯʝʥʠʝ 21 ʜʥʷ. ɿʘʪʝʤ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ ʯʝʨʝʟ 
ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʬʠʣʴʪʨʦʚ ï ʢʘʧʨʦʥʦʚʳʡ, ʙʫʤʘʞʥʳʡ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 200 ʤʢʤ, 
ʘʚʪʦʢʣʘʚʠʨʦʚʘʣʠ ʧʨʠ 120 Áʉ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘʪʘ ʛʨʠʙʘ Septoria nodorum 
ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʪʝʨʠʣʴʥʳʭ ʩʝʤʝʥʘʭ ʧʰʝʥʠʮʳ, ʧʨʦʨʘʱʠʚʘʣʠ ʠʭ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʤ ʬʠʣʴʪʨʘʪʝ. 
ɺʩʝ ʩʝʤʝʥʘ ʫʚʣʘʞʥʷʣʠ ʨʘʚʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘʪʘ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ 
ʚʘʨʠʘʥʪʝ ʩʝʤʝʥʘ ʧʨʦʨʘʱʠʚʘʣʠ ʚ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ. ʇʨʦʨʘʱʠʚʘʥʠʝ ʚʝʣʠ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ. 
ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʢʩʠʯʥʦʩʪʠ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘʪʘ ʦʧʨʝʜʝʣʷʣʠ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ (%), 
ʤʘʩʩʫ ʨʦʩʪʢʦʚ ʠ ʢʦʨʝʰʢʦʚ (ʤʛ,  % ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ). 

ʐʪʘʤʤʦʚʳʝ ʦʪʣʠʯʠʷ ʧʨʦʷʚʣʷʣʠʩʴ ʚ  ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ: ʩʥʠʞʝʥʠʠ 
ʚʩʭʦʞʝʩʪʠ, ʫʤʝʥʴʰʝʥʠʶ ʜʣʠʥʳ ʠ ʤʘʩʩʳ ʧʨʦʨʦʩʪʢʦʚ. 

ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʠʩʭʦʜʠʣʦ ʩʥʠʞʝʥʠʝ ʨʦʩʪʘ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʧʨʦʨʦʩʪʢʦʚ, ʯʝʤ ʠʭ 
ʢʦʨʝʰʢʦʚ, ʚʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʛʨʠʙʳ ʠʟ ʨʦʜʘ Septoria ʦʪʥʦʩʷʪʩʷ ʢ 
ʣʠʩʪʦʩʪʝʙʝʣʴʥʳʤ ʧʘʪʦʛʝʥʘʤ. ʇʦʵʪʦʤʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʠʪʦʪʦʢʩʠʯʥʳʭ ʩʚʦʡʩʪʚ ʫʯʠʪʳʚʘʣʠ 
ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʝ ʜʣʠʥʳ ʛʣʘʚʥʦʛʦ ʟʘʨʦʜʳʰʝʚʦʛʦ ʢʦʨʥʷ, ʥʦ ʠ ʩʪʝʧʝʥʴ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ 
ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʧʨʦʨʦʩʪʢʦʚ. ɺʩʝ ʠʟʫʯʝʥʥʳʝ ʰʪʘʤʤʳ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʢ 
ʨʦʩʪʢʘʤ ʧʰʝʥʠʮʳ, ʧʨʝʚʳʰʘʶʱʫʶ 90%. 

ʐʪʘʤʤʦʚʳʝ ʦʪʣʠʯʠʷ ʧʨʦʷʚʣʷʣʠʩʴ ʪʘʢʞʝ ʚ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ 
ʧʨʦʨʦʩʪʢʦʚ. ɿʜʝʩʴ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʪʦʢʩʠʥʦʚ ʚʳʜʝʣʷʝʪʩʷ ʰʪʘʤʤ Sn 1/05 ï 
ʪʦʢʩʠʯʥʦʩʪʴ ʝʛʦ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘʪʘ ʩʦʩʪʘʚʠʣʘ 84,1%. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʩʥʠʞʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʧʨʦʠʩʭʦʜʠʣʦ ʪʦʣʴʢʦ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʬʠʣʴʪʨʘʪʦʤ 
ʰʪʘʤʤʘ Sn 1/05. 

ʄʝʥʝʝ ʪʦʢʩʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʣʠ ʰʪʘʤʤʳ Sn 7/05 ʠ  Sn 24/04 ï ʩʥʠʞʝʥʠʝ 
ʨʦʩʪʘ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ ʩʦʩʪʘʚʠʣʦ 56,8% ʠ 65,9%. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʰʪʘʤʤ Sn 1/05 ʛʨʠʙʘ Septoria nodorum ʦʙʣʘʜʘʝʪ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʧʨʦʜʫʮʠʨʦʚʘʥʠʶ ʬʠʪʦʪʦʢʩʠʥʦʚ ʚ ʫʩʣʦʚʠʷʭ in vitro, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʢʫʣʴʪʫʨʘʣʴʥʳʡ ʬʠʣʴʪʨʘʪ ʚ ʢʣʝʪʦʯʥʦʡ ʩʝʣʝʢʮʠʠ ʧʰʝʥʠʮʳ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 
ʚʦʟʙʫʜʠʪʝʣʶ ʞʝʣʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʩʝʣʝʢʪʠʚʥʦʛʦ ʘʛʝʥʪʘ.  
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                                                                ʐʘʭʦʚʘ ʅ.ʄ. 
                 ʢ. ʙ. ʥ., ʩ.ʥ.ʩ. 

ʄʠʢʦʣʘʾʚʩʴʢʘ ɼʉɼʉ ɯɿɿ ʅɸɸʅ 

                     ʐʘʧʦʚʘʣʦʚ ɸ.ɯ.   

                                                                 ʥʘʯ. ʫʧʨʘʚʣʽʥʥʷ 

                                                    ɼʝʨʞʘʚʥʘ ʬʽʪʦʩʘʥʽʪʘʨʥʘ ʽʥʩʧʝʢʮʽʷ  ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

 

ɹʆʈʆʐʅʀʉʊɸ ʈʆʉɸ ʆɿʀʄʆɰ ʇʐɽʅʀʎɯ ʅɸ ʇɯɺɼʅɯ ʋʂʈɸɰʅʀ 

 

ʇʨʦʚʽʜʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ ʟʘʡʤʘʻ ʦʟʠʤʘ ʧʰʝʥʠʮʷ. 

ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʮʝʥʦʟʽʚ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʻ ʧʦʩʣʘʙʣʝʥʥʷ 

ʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ ʧʨʦʪʠ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʟʦʢʨʝʤʘ ʭʚʦʨʦʙ.  

ʇʰʝʥʠʮʶ ʫʨʘʞʫʻ ʙʽʣʷ  ʜʚʘʜʮʷʪʠ ʭʚʦʨʦʙ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʷʢʠʭ ʙʘʛʘʪʦʙʽʯʥʦ ʽ ʧʦ 

ʨʽʟʥʦʤʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʽʚ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʜʞʝʨʝʣ ʟʘʨʘʞʝʥʥʷ, ʬʘʟʠ 

ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨ ʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʙʦʨʦʪʴʙʠ ʟ ʭʚʦʨʦʙʘʤʠ ʥʝʦʙʭʽʜʥʦ ʫʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʧʦʛʦʜʥʽ 

ʫʤʦʚʠ, ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ, ʘʣʝ ʡ ʚʦʣʦʜʽʪʠ ʯʽʪʢʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ  ʝʪʽʦʣʦʛʽʶ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʙʽʦʣʦʛʽʶ ʟʙʫʜʥʠʢʽʚ. 

ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʦʩʽʚʘʭ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚ ʄʠʢʦʣʘʾʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ 2003-2012 ʨʨ. ʤʦʥʽʪʦʨʠʥʛ ʨʦʟʚʠʪʢʫ ʽ ʰʢʦʜʦʯʠʥʥʦʩʪʽ ʦʜʥʽʻʾ ʟ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʚ ʦʙʣʘʩʪʽ ʛʨʠʙʢʦʚʦʾ ʭʚʦʨʦʙʠ ï ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, ʥʝʜʦʙʽʨ ʚʨʦʞʘʶ ʚʽʜ ʷʢʦʾ ʤʦʞʝ 

ʩʪʘʥʦʚʠʪʠ 15%, ʘ ʚ ʨʦʢʠ ʝʧʽʬʽʪʦʪʽʡ ʜʦ 30% ʽ ʙʽʣʴʰʝ. 

ɿʙʫʜʥʠʢʦʤ ʮʽʻʾ ʭʚʦʨʦʙʠ ʻ ʩʫʤʯʘʩʪʠʡ ʛʨʠʙ (Erysiphe graminis (DC). ɼʞʝʨʝʣʦʤ ʽʥʬʝʢʮʽʾ 

ʻ ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ. ɺʽʜʦʤʦ, ʱʦ ʟʘʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʤʦʞʣʠʚʦ ʚ  ʰʠʨʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʤʝʞʘʭ 

ʚʽʜ +3 ʜʦ +30Áʉ ʧʨʠ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 50-100%. ʆʧʪʠʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʟʘʨʘʞʝʥʥʷ ʽ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʻ ʪʝʤʧʝʨʘʪʫʨʘ 17-20Áʉ, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ 

80% ʽ ʙʽʣʴʰʝ. ʇʦʩʠʣʝʥʥʶ ʭʚʦʨʦʙʠ ʩʧʨʠʷʻ ʯʝʨʛʫʚʘʥʥʷ ʩʫʭʦʾ ʪʘ ʚʦʣʦʛʦʾ ʧʦʛʦʜʠ, ʧʝʨʝʧʘʜʠ 

ʥʽʯʥʠʭ ʪʘ ʜʝʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɯʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʭʚʦʨʦʙʠ  ʪʨʠʚʘʻ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚ ï 3-12 ʜʥʽʚ. 

ʋʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʭʚʦʨʦʙʦʶ ʚʽʜʙʫʚʘʣʦʩʷ ʫ ʧʝʨʽʦʜ ʦʩʽʥʥʴʦʛʦ ʢʫʱʽʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. 

ɯʥʪʝʥʩʠʚʥʽʰʝ ʚʦʥʘ  ʨʦʟʚʠʚʘʣʘʩʷ  ʥʘ ʜʦʙʨʝ ʨʦʟʢʫʱʝʥʠʭ ʧʝʨʝʨʦʩʣʠʭ ʨʦʩʣʠʥʘʭ ʨʘʥʥʽʭ ʩʪʨʦʢʽʚ 

ʩʽʚʙʠ. ʉʧʦʯʘʪʢʫ ʥʘ ʣʠʩʪʽ ʟô̫ ʚʣʷʣʠʩʷ ʤʘʪʦʚʽ ʧʣʷʤʠ, ʧʦʪʽʤ  ʫʪʚʦʨʶʚʘʚʩʷ ʙʽʣʠʡ  ʧʘʚʫʪʠʥʦ-

ʧʦʜʽʙʥʠʡ ʥʘʣʽʪ. ʇʽʟʥʽʰʝ  ʥʘʣʽʪ ʫʱʽʣʴʥʶʚʘʚʩʷ, ʫʪʚʦʨʶʶʯʠ ʚʘʪʦʧʦʜʽʙʥʽ ʧʦʜʫʰʝʯʢʠ. ɿʘ ʨʦʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʭʚʦʨʦʙʦʶ  ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʫʣʦ ʫʨʘʞʝʥʦ ʚʽʜ 5 ʜʦ 20% ʨʦʩʣʠʥ. 

ɺʝʩʥʦʶ ʥʘ ʧʦʜʫʰʝʯʢʘʭ ʫʪʚʦʨʶʚʘʣʠʩʷ ʢʦʥʽʜʽʾ, ʷʢʽ ʟʘʨʘʞʘʣʠ ʟʜʦʨʦʚʝ ʣʠʩʪʷ. 

ɺʽʜʙʫʚʘʣʦʩʷ ʧʦʩʪʫʧʦʚʦ ʧʦʩʠʣʝʥʥʷ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʭʚʦʨʦʙʦʶ, ʷʢʘ  ʜʦʩʷʛʘʣʘ ʤʘʢʩʠʤʫʤʫ ʚ 

ʧʝʨʽʦʜ ʢʦʣʦʩʽʥʥʷ-ʥʘʣʠʚʫ ʟʝʨʥʘ. ɼʦ ʮʴʦʛʦ ʯʘʩʫ ʥʘʣʽʪ ʥʘ  ʣʠʩʪʽ ʽ ʩʪʝʙʣʘʭ ʩʪʘʚʘʚ ʞʦʚʪʦ-ʩʽʨʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʯʦʨʥʠʤʠ ʢʨʘʧʢʘʤʠ (ʢʣʝʡʩʪʦʪʝʮʽʾ). ʅʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙʠ 

ʚʽʜʤʽʯʝʥʦ ʫ 2004, 2002-2008 ʪʘ 2010 ʨʨ., ʢʦʣʠ ʚʦʥʘ ʙʫʣʘ  ʚʠʷʚʣʝʥʘ ʥʘ ʧʣʦʱʽ ʚʽʜ 45-66 ʜʦ 100% 

ʦʙʩʪʝʞʝʥʠʭ ʦʟʠʤʠʭ ʧʰʝʥʠʮʴ, ʜʝ ʫʨʘʟʠʣʘ 21-72% ʨʦʩʣʠʥ. 

ɺʽʜʩʪʝʞʫʶʯʠ ʜʠʥʘʤʽʢʫ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʙʦʨʦʰʥʠʩʪʦʶ ʨʦʩʦʶ ʫ 

ʨʦʟʨʽʟʽ ʟʦʥʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʝʨʠʪʦʨʽʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫʨʘʞʝʥʥʷ ʭʚʦʨʦʙʘ ʤʘʣʘ ʚ ʟʦʥʽ ʧʽʚʥʽʯʥʦʛʦ ʪʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʉʪʝʧʫ, ʱʦ ʧʦʚô̫ ʟʘʥʦ 

ʟ ʪʨʘʜʠʮʽʡʥʦ  ʙʽʣʴʰʦʶ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ʮʠʭ ʨʘʡʦʥʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ  ʧʦʩʽʚʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʱʦʨʽʯʥʦ ʫʨʘʞʫʚʘʣʠʩʷ ʥʝʙʝʟʧʝʯʥʦʶ ʭʚʦʨʦʙʦʶ - 

ʙʦʨʦʰʥʠʩʪʦʶ ʨʦʩʦʶ. ʉʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ  ʭʚʦʨʦʙ, ʚ ʪ.ʯ. ʽ  ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʚʢʣʶʯʘʻ 

ʜʦʪʨʠʤʘʥʥʷ ʩʽʚʦʟʤʽʥ, ʪʝʭʥʦʣʦʛʽʡ  ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ: ʚʠʙʽʨ ʢʨʘʱʠʭ  ʧʦʧʝʨʝʜʥʠʢʽʚ, 

ʟʙʘʣʘʥʩʦʚʘʥʝ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʨʪʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʭʚʦʨʦʙ; 

ʫʥʠʢʥʝʥʥʷ ʨʘʥʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʤʝʪʦʜʫ. 
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ɻʅʋ ɺʅʀʀ ʘʛʨʦʭʠʤʠʠ ʠʤ. ɼ.ʅ.ʇʨʷʥʠʰʥʠʢʦʚʘ 

 

ɺʃʀʗʅʀɽ ɼʃʀʊɽʃʔʅʆɻʆ ʇʈʀʄɽʅɽʅʀʗ ʀ ʇʆʉʃɽɼɽʁʉʊɺʀʗ  

ʈɸɿʃʀʏʅʓʍ ʉʀʉʊɽʄ ʋɼʆɹʈɽʅʀʁ ʅɸ ʉʆɼɽʈɾɸʅʀɽ ʆʈɻɸʅʀʏɽʉʂʆɻʆ 

ɺɽʑɽʉʊɺɸ ɺ ɼɽʈʅʆɺʆ-ʇʆɼɿʆʃʀʉʊʆʁ ʇʆʏɺɽ 

 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ 
ʠʭ ʧʣʦʜʦʨʦʜʠʝ, ʚʣʠʷʶʱʝʝ ʥʘ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ, 
ʚʝʣʠʯʠʥʫ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɼʣʠʪʝʣʴʥʳʝ ʦʧʪrʳ, 
ʟʘʣʦʞʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʙʘʟʦʡ ʜʣʷ 
ʠʟʫʯʝʥʠʷ ʨʦʣʠ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʘ ʛʫʤʫʩʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦʯʚ, ʩʦʟʜʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʧʳʪʝ ʉʐ-5, ʟʘʣʦʞʝʥʥʦʤ ʀ.ʇ. ʄʘʤʯʝʥʢʦʚʳʤ ʚ 1964-
1966 ʛʛ. ʚ ʨʘʡʦʥʝ ʜʝʨʝʚʥʠ ʐʝʙʘʥʮʝʚʦ ɼʦʤʦʜʝʜʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʯʚʘ ï 
ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ ʩʨʝʜʥʝʦʢʫʣʴʪʫʨʝʥʥʘʷ. ʎʝʣʴʶ ʦʧʳʪʘ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 
ʨʦʣʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʚʦʟʘ ʚ ʧʦʚʳʰʝʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʚ 
ʧʦʣʝʚʦʤ ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ 4-ʧʦʣʴʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʩ ʨʘʟʥʳʤʠ ʜʦʟʘʤʠ ʠ ʩʦʯʝʪʘʥʠʝʤ 
ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʉʭʝʤʘ ʦʧʳʪʘ ʩ 1988 ʛʦʜʘ (ʥʘʯʘʣʦ 6-ʦʡ ʨʦʪʘʮʠʠ) 
ʩʦʜʝʨʞʘʣʘ 19 ʚʘʨʠʘʥʪʦʚ ʩ ʨʘʟʥʳʤʠ ʜʦʟʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʠʭ 
ʩʦʯʝʪʘʥʠʡ. ɺ 1992 ʛ. ʦʧʳʪ ʙʳʣ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʚʩʝʭ ʩʠʩʪʝʤ 
ʫʜʦʙʨʝʥʠʷ. ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ 2011 ʛʦʜʫ, ʪʘʢʞʝ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʨʭʠʚʥʳʝ ʦʙʨʘʟʮʳ 2004 ʛʦʜʘ. ʆʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʉʦʨʛ., ʨʅKCI, 
ʧʦʜʚʠʞʥʳʡ ʫʛʣʝʨʦʜ (0,1 ʥ. NaOH ʚʳʪʷʞʢʘ, 1-ʷ ʬʨʘʢʮʠʷ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʧʦ ʊʶʨʠʥʫ). 

ɺʦʟʜʝʣʳʚʘʥʠʝ ʢʫʣʴʪʫʨ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʚ ʪʝʯʝʥʠʝ 
28 ʣʝʪ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ ʦʪ ʠʩʭʦʜʥʦʛʦ ʩ 0,92 
ʜʦ 0,74% ʉ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʜʦʟʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʪʘʢʞʝ 
ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ 0,11-0,21 % ʉ. ʆʨʛʘʥʠʯʝʩʢʘʷ ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʘʷ 
ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ ʧʦʜʜʝʨʞʠʚʘʣʠ ʫʨʦʚʝʥʴ ʛʫʤʫʩʘ ʙʣʠʟʢʦʤ ʢ ʠʩʭʦʜʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ.  

ʀʟʚʝʩʪʢʦʚʘʥʠʝ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʦʩʴ 4 ʨʘʟʘ ʠ ʩʥʠʟʠʣʦ ʠʩʭʦʜʥʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʩ 
4,2 ʜʦ 6,0 ʝʜ. ʨʅ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 
ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʫʩʘ. ʆʨʛʘʥʠʯʝʩʢʘʷ ʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ 
ʩʦʭʨʘʥʷʣʘ ʦʪʥʦʰʝʥʠʝ Cɻʂ:ʉʌʂ ʚ ʧʦʜʚʠʞʥʦʡ ʬʨʘʢʮʠʠ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʥʘ ʫʨʦʚʥʝ 0,35 ï 
0,53. ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʤʠʥʝʨʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʫʜʦʙʨʝʥʠʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʜʦʟ ʚʥʦʩʠʤʳʭ 
ʫʜʦʙʨʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʳʭ ʛʫʤʫʩʦʚʳʭ ʢʠʩʣʦʪ ʠ ʩʥʠʞʝʥʠʝ 
ʦʪʥʦʰʝʥʠʷ Cɻʂ:ʉʌʂ ʵʪʦʡ ʬʨʘʢʮʠʠ ʜʦ 0,28, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʫʩʠʣʝʥʠʷ ʬʫʣʴʚʘʪʠʟʘʮʠʠ 
ʩʦʩʪʘʚʘ ʛʫʤʫʩʘ, ʨʘʟʚʠʪʠʝʤ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʏʝʨʝʟ 19 ʣʝʪ ʧʦʩʣʝʜʝʡʩʪʚʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʧʨʝʢʨʘʱʝʥʠʷ ʚʥʝʩʝʥʠʷ ʠʟʚʝʩʪʠ, ʥʘʙʣʶʜʘʣʦʩʴ 
ʫʚʝʣʠʯʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʜʦ 5,5 ʝʜ. ʨʅ. ʉʦʜʝʨʞʘʥʠʝ 
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʧʨʠ ʧʦʩʣʝʜʝʡʩʪʚʠʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʡ ʩʠʩʪʝʤ 
ʫʜʦʙʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʦʩʴ ʠ ʩʦʩʪʘʚʣʷʣʦ 0,91-0,95% ʉ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ 
ʧʦʩʣʝʜʝʡʩʪʚʠʝʤ ʤʠʥʝʨʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʘʣʦʩʴ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ ʥʘ 0,03-0,14% ʉ. 

ɼʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ, ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʠʭ 
ʩʦʯʝʪʘʥʠʡ ʦʢʘʟʳʚʘʝʪ ʥʝʦʜʠʥʘʢʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ: ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʩʦʭʨʘʥʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʠ 
ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʛʫʤʫʩʘ, ʤʠʥʝʨʘʣʴʥʳʝ ï ʚʳʟʚrʘʶʪ ʩʦʟʜʘʥʠʝ ʪʝʥʜʝʥʮʠʡ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʫʤʝʥʴʰʘʷ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʫʛʣʝʨʦʜʘ ʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 
ʚ ʩʦʩʪʘʚʝ I-ʦʡ ʬʨʘʢʮʠʠ. 

http://lingvopro.abbyyonline.com/ru/Search/GlossaryItemExtraInfo?text=%d1%81%d0%b5%d0%ba%d1%86%d0%b8%d1%8f&translation=section&srcLang=ru&destLang=en
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INFLUE NCE OF MINERAL FERTI LIZERS ON NUTRIENT R EGIME OF SOUTHERN 

CHERNOZEM UNDER OAT GROWING  

 
Efficiency of mineral fertilizers is in close dependence on the ground-climatic terms of 

region, complex of growing technology and culture biology. Oat is called enough on improvement 
of soil nutrient regime, due to well developed root system and it to high absorptive ability that is 
substantial reserve of increase of his grain productivity. However in conditions of southern Steppe 
of Ukraine this question is studied not enough, by virtue of that a culture here not in current use. 
The purpose of our research is to set influence of mineral fertilizers on soil nutrient regime at 
growing of oat. Researches conducted during 2006-2008 in farmstead çUkraineè Otchakiv district 
of Mykolaiv area. The object of researches were sorts of oat Chernihivsky 27 and Skakun. Soil of 
an experimental plot is chernozem southern weakly eroded clay loamy on loessôs, content of humus 
(for ʊurin) is a 2,4 %, acidity ï near to neutral. The selection of ground standards was carried out 
accordingly generally accepted methodologies. Content in soil of nutritive elements was determined 
in a layer by a 0-30 cm during sowing and before harvest of oat. Nitrate and ammoniacal nitrogen 
determined for ʂravkov, movable phosphorus and exchange potassium ï for Chirikov. 

Research has shown that in soil of unfertilized variant content of nutritive elements in 
seedling stage of oat for modern classification was middle on nitrogen and potassium, increase on 
phosphorus. Use of mineral fertilizers substantially influenced on content of nitrogen connections in 
soil. Bringing of nitric fertilizers in a dose N60 (on a background ʈ40) increased total amount of 
mineral nitrogen (N-NH4 + N-Nʆ3) on 26,9 % in relation to unfertilized background. Nitric 
fertilizers in a dose N90 (on a background ʈ60) assisted the most substantial increase of amount total 
mineral nitrogen ï on 55,7 % in relation to control. 

In our researches phosphorus was brought in doses of ʈ40 and ʈ60 in different combinations 
with nitric fertilizers. It assisted substantial increase of movable phosphates, but in less and 
percentage ratios comparatively with nitric fertilizers. The dose ʈ40 promoted content of movable 
phosphorus in relation to control in middle on 5,1 %, and dose ʈ60 ï on 11,9 %. Fertilizer of oat 
definitely did not have influenced on content of accessible potassium in soil, that hesitated within 
limits of a 26,2-26,7 mgs/kg of soil at content without fertilizers 25 mgs/ kg. 

During vegetation of oat content of accessible nutritive elements in soil diminished as a 
result of their use plants on forming of harvest, microbiological activity, redistribution in layers of 
soil and other processes. At the end of vegetation amount of nitrogen diminished on 1,64-2,06 
mgs/kg depending on the variant of fertilizer. Most nitrogen was used by plants on the unfertilized 
variant (81,6 %), least ï on a background greatest in experiment dose of nitrogen N90P60 ï 65,8 %.  

For completion of oat vegetation amount of movable phosphates in soil also diminished in 
all variants of experiment, but a phosphatization positively influenced on their content by 
comparison to control. There were less charges of movable phosphorus (7,6-9,2 %) on fertilized 
variants, than on unfertilized background (11,03 %). Charges of potassium for a vegetation were 
least and presented 1,0-1,7 mgs/kg to soil or 4,0-6,8 % depending on background of fertilizer. 

In middle for three years greatest harvest on both sorts was got at bringing of most dose of 
fertilizers N90P60 ï 3,45 ʪ/ha, that on 16 % anymore than harvest on a control variant. Thus, during 
oat vegetation most intensively from soil mineral nitrogen (65,8-81,6 %) is lost, and charges of 
phosphorus and potassium present according to 7,6-9,2 and 4,0-6,8 %. Maximal in experiment dose 
of mineral fertilizers (N90P60) allows more productively spending nutritive elements from soil, 
foremost, mineral nitrogen. 

Thereby, on vegetation of plants used nutritive elements from soil, most nitrogen and 
phosphorus they consumed on the variant çwithout fertilizersè (accordingly 82 and 11 %), least ï 
on a phone N90P60 (accordingly 66 and 8-9 %). An expense of potassium for vegetation was the 
least, and 4-7 % made depending on the fertilizer phone. The greatest content of mineral nitrogen 
and movable phosphorus in soil was at use dose of N90ʈ60, this dose provided the most increase of 
harvest of oat grain. 
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ɻʣʘʜʢʽʭ ɭ.ʖ. 

ʢ. ʩ.-ʛ. ʥ., ʩ.ʥ.ʩ. 

ʈʝʚʪʴʻ ɸ.ɺ. 

ʘʩʧʽʨʘʥʪ 

ʅʅʎ çɯʥʩʪʠʪʫʪ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʪʘ ʘʛʨʦʭʽʤʽʾ ʽʤʝʥʽ ʆ.ʅ. ʉʦʢʦʣʦʚʩʴʢʦʛʦè 

 

ʈʆʃʔ ɹɽɿɺʆɼʅʆɻʆ ɸʄɯɸʂʋ ʋ ʇʆʂʈɸʑɽʅʅɯ ʇʆɾʀɺʅʆɻʆ ʈɽɾʀʄʋ ɻʈʋʅʊʋ 

 
ʇʝʨʝʜ ʩʚʽʪʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ ʩʪʦʷʪʴ ʟʘʜʘʯʽ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʠʮʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʥʷ ʪʘ ʩʢʦʨʦʯʝʥʥʷʤ ʧʦʩʽʚʥʠʭ ʧʣʦʱ. ʆʩʦʙʣʠʚʦ 
ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʨʦʙʣʝʤʘ ʜʦʩʪʘʪʥʴʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʝʤʣʝʨʦʙʩʪʚʘ ʘʟʦʪʦʤ, ʘʜʞʝ ʩʘʤʝ ʘʟʦʪ ʻ 
ʦʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʚʨʦʞʘʡʥʦʩʪʽ ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ 
ʨʽʰʝʥʥʷʤ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʻ ʚʥʝʩʝʥʥʷ 
ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ ʥʘ ʛʣʠʙʠʥʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʢʫʣʴʪʫʨ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʟʦʪʫ, ʧʦʧʝʨʝʜʠʪʠ ʥʝʮʽʣʴʦʚʽ ʡʦʛʦ ʚʠʪʨʘʪʠ. ɹʝʟʚʦʜʥʠʡ ʘʤʽʘʢ ʤʘʻ 
ʮʽʣʠʡ ʨʷʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʝʨʝʚʘʛ ʪʘ ʻ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦ ʚʠʛʽʜʥʦʶ ʬʦʨʤʦʶ 
ʘʟʦʪʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ ʥʘ ʧʦʞʠʚʥʠʡ ʨʝʞʠʤ ˇʨʫʥʪʫ 
ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ çɹʦʛʜʘʥʘè ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 2012-
2013 ʨʨ. ʥʘ ʙʘʟʽ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦ-ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ʃʦʭʚʠʮʴʢʦʾ ʬʽʣʽʾ ʇʨɸʊ çʂʦʤʧʘʥʽʷ çʈʘʡʟ-
ʄʘʢʩʠʤʢʘè (ʃʦʭʚʠʮʴʢʠʡ ʨʘʡʦʥ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ) ʥʘ ʯʦʨʥʦʟʝʤʽ ʦʧʽʜʟʦʣʝʥʦʤʫ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ ʧʦʟʥʘʯʘʻʪʴʩʷ, ʚ ʧʝʨʰʫ, ʯʝʨʛʫ ʥʘ 
ʘʟʦʪʥʦʤʫ ʨʝʞʠʤʽ ˇʨʫʥʪʫ. ʆʜʥʘʢ, ʜʝʷʢʽ ʟ ʜʦʩʣʽʜʥʠʢʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟʚʦʜʥʦʛʦ 
ʘʤʽʘʢʫ ʤʦʞʝ ʯʠʥʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʘʛʨʦʭʽʤʽʯʥʽ ʩʢʣʘʜʦʚʽ ˇʨʫʥʪʫ - ʚʠʢʣʠʢʘʪʠ ʟʙʽʜʥʝʥʥʷ 
ˇʨʫʥʪʽʚ ʤʘʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʯʠʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠʩʢʦʨʶʚʘʪʠ 
ʚʠʤʠʚʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ʢʦʨʝʥʝʚʤʽʩʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ. ʇʝʨʰ ʟʘ ʚʩʝ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 
ʚ ʟʦʥʽ ʚʥʝʩʝʥʥʷ ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʽʥʝʨʘʣʴʥʠʭ ʬʦʨʤ 
ʘʟʦʪʫ (ʫ 2,0-2,5 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʫʜʦʙʨʝʥʦʶ ʜʽʣʷʥʢʦʶ), ʫ ʪʦʡ ʯʘʩ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʘʤʽʘʯʥʦʾ 
ʩʝʣʽʪʨʠ ʚʤʽʩʪ ʤʽʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʫ ʫ ˇʨʫʥʪʽ  ̒ʣʠʰʝ ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ. 

ɽʬʝʢʪ ʧʦʢʨʘʱʝʥʥʷ ʘʟʦʪʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ 
ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʡ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʤʦʙʽʣʽʟʘʮʽʾ ʘʟʦʪʥʦʛʦ ʬʦʥʜʫ. ʎʝʡ ʝʬʝʢʪ ʥʘʡʙʽʣʴʰ 
ʚʠʨʘʞʝʥʠʡ ʟʘ ʚʥʝʩʝʥʥʷ ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ (ʚʠʱʠʡ ʫ 1,2-1,9 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ), ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʽ ʟʤʽʥʠ ʙʫʣʠ ʧʨʠʪʘʤʘʥʥʽ ʧʽʜʦʨʥʦʤʫ ʰʘʨʫ ˇʨʫʥʪʫ. ʆʪʞʝ, 
ʚʥʝʩʝʥʷ ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʟʦʪʫ ʟ ˇʨʫʥʪʫ (ʪʘʢ 
ʟʚʘʥʦʛʦ ʝʢʩʪʨʘ-ʘʟʦʪʫ). 

ɿʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʴ ʨʷʜʫ ʘʚʪʦʨʽʚ, ʚ ʟʦʥʽ ʚʥʝʩʝʥʥʷ ʘʤʽʘʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʨʦʟʯʠʥʥʠʭ 
ʬʦʨʤ ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ. ʅʘʪʦʤʽʩʪʴ, ʽʥʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʥʝ ʚʠʟʥʘʯʝʥʦ ʟʤʽʥ ʫ ʬʦʩʬʘʪʥʦʤʫ 
ʨʝʞʠʤʽ ˇʨʫʥʪʽʚ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ ʽ ʥʘʚʽʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʝʚʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ 
ʟʥʠʞʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʬʦʩʬʦʨʫ, ʱʦ ʤʦʞʥʘ ʙʫʣʦ ʦʯʽʢʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 
ʨʅ (ʟ ʫʪʚʦʨʝʥʥʷʤ NH4OH) ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʝʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʬʦʩʬʘʪʫ ʢʘʣʴʮʽʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʟʛʦʜʞʫʶʪʴʩʷ ʽʟ ʪʚʝʨʜʞʝʥʥʷʤ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʨʫʭʦʤʠʭ ʬʦʨʤ ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ ʫ 
ˇʨʫʥʪʽ. ʎʝʡ ʬʘʢʪ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ ʧʦʛʣʠʥʘʥʥ ̫ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ ʨʦʩʣʠʥʘʤʠ 
ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟ ˇʨʫʥʪʫ. ʇʦʨʽʚʥʷʥʦ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʨʘʜʠʮʽʡʥʦʾ ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ ʥʘ 
ʚʘʨʽʘʥʪʘʭ ʟ ʙʝʟʚʦʜʥʠʤ ʘʤʽʘʢʦʤ ʚʠʟʥʘʯʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʩʬʦʨʫ ʪʘ 
ʢʘʣʽʶ ʟ ˇʨʫʥʪʫ ʫ 1,1-1,2 ʨʘʟʠ. ʈʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʟʦʪʫ ʟ ʙʝʟʚʦʜʥʦʛʦ 
ʘʤʽʘʢʫ ʪʘ ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ ʚʽʜʦʙʨʘʞʘʻ ʩʫʪʪʻʚʫ ʨʽʟʥʠʮʶ ʫ ʧʦʛʣʠʥʘʥʥʽ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ 
ʨʦʩʣʠʥʘʤʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤ ʜʦʙʨʠʚ. ɿʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ 
ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ ʨʽʚʝʥʴ ʧʦʛʣʠʥʘʥʥʷ ʘʟʦʪʫ ʟ ʜʦʙʨʠʚ ʨʦʩʣʠʥʘʤʠ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 40 % ʫ ʪʦʡ ʯʘʩ 
ʷʢ ʚʥʝʩʝʥʥʷ ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ ʜʦʟʚʦʣʠʣʦ ʟʙʽʣʴʰʠʪʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʜʚʽʯʽ (ʢʦʝʬʽʮʽʻʥʪʠ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʟʦʪʫ ʟ ʜʦʙʨʠʚ ʩʢʣʘʜʘʚ 89,2-68,7 %  ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ).  
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ɻʝʪʤʘʥʝʥʢʦ ɺ.ɸ. 

ʘʩʧʽʨʘʥʪ 

ʅʅʎ çɯʥʩʪʠʪʫʪ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʪʘ ʘʛʨʦʭʽʤʽʾ ʽʤʝʥʽ ʆ.ʅ. ʉʦʢʦʣʦʚʩʴʢʦʛʦè 

 

ʂʆɽʌɯʎɯɭʅʊʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʆɾʀɺʅʀʍ ɽʃɽʄɽʅʊɯɺ ɯɿ ʆʉɸɼɯɺ ʄɯʉʔʂʀʍ 

ʉʊɯʏʅʀʍ ɺʆɼ 

 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʫ ʟʚ'ʷʟʢʫ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʨʦʣʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʦʙʨʠʚ (ʩʠʜʝʨʘʪʠ, 

ʢʦʤʧʦʩʪʠ, ʙʽʦʛʫʤʫʩ ʪʦʱʦ). ɿʥʘʯʥʠʤ ʨʝʟʝʨʚʦʤ ʧʦʧʦʚʥʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ ʻ ʦʩʘʜʠ 

ʩʪʽʯʥʠʭ ʚʦʜ (ʜʘʣʽ ʆʉɺ), ʘʜʞʝ ʚʦʥʠ, ʟʘʟʚʠʯʘʡ, ʤʽʩʪʷʪʴ ʧʽʜʚʠʱʝʥʫ ʢʽʣʴʢʽʩʪʴ ʦʩʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ɿʘʛʘʣʦʤ, ʫ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʤʽʯʘʻʪʴʩʷ ʙʘʛʘʪʦʙʽʯʥʘ 

ʧʦʟʠʪʠʚʥʘ ʜʽʷ ʆʉɺ ʥʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ. ɹʘʛʘʪʴʤʘ ʚʯʝʥʠʤʠ ʚʦʥʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ 

ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥ ̔ʜʦʙʨʠʚʘ, ʱʦ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʧʽʜʪʨʠʤʮʽ ʩʪʽʡʢʦʾ ˇʨʫʥʪʦʚʦʾ ʨʦʜʶʯʦʩʪʽ. 

ʂʦʣʠʚʘʥʥʷ ʚʤʽʩʪʫ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ ʆʉɺ ʟʘ ʫʟʘʛʘʣʴʥʝʥʠʤʠ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʩʪʘʥʦʚʠʪʴ: ʟʘ ʘʟʦʪʦʤ ï 0,8-6%, ʟʘ ʬʦʩʬʦʨʦʤ ï 0,6-5,6%, ʟʘ  

ʢʘʣʽʻʤ ï 0,1 - 0,5%. ʂʦʝʬʽʮʽʻʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʂɺ) ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʆʉɺ ʟʤʽʥʶʶʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ, ʚʤʽʩʪʫ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʣʠʥ ʪʘ ʽʥ. ʇʦʣʽʧʰʝʥʥʷ ʘʛʨʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʟʘ ʫʜʦʙʨʝʥʥʷ 

ʆʉɺ ʜʦʚʝʜʝʥʦ ʙʘʛʘʪʦʨʘʟʦʚʦ, ʦʜʥʘʢ ʧʠʪʘʥʥʷ ʧʦʛʣʠʥʘʥʥʷ ʨʦʩʣʠʥʘʤʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ʆʉɺ 

ʚʠʨʽʰʫʻʪʴʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ.  

ɺ ʫʤʦʚʘʭ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʫ ʥʘ ʯʦʨʥʦʟʝʤʽ ʦʧʽʜʟʦʣʝʥʦʤʫ ʚʠʚʯʘʚʩʷ ʚʧʣʠʚ ʚʥʝʩʝʥʥʷ 

ʆʉɺ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʨʽʧʘʢʫ ʷʨʦʤʫ. ʉʭʝʤʘ ʜʦʩʣʽʜʫ: 1 ï ʙʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ); 

2 ï ʆʉɺ ʫ ʜʦʟʽ 9 ʪ/ʛʘ (ʜʦʧʫʩʪʠʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʚʤʽʩʪʦʤ ʘʟʦʪʫ); 3 ï ʆʉɺ ʫ ʜʦʟʽ 4 ʪ/ʛʘ 

(ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦʟʘ ʟʘ ʚʤʽʩʪʦʤ ɺʄ); 4 ï ʆʉɺ ʫ ʜʦʟʽ 13,7 ʪ/ʛʘ (ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʨʘʟʦʚʘ 

ʜʦʟʘ ʆʉɺ ʟʘ ɺʄ); 5 ïʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʫ ʜʦʟʽ ï N30P30K30. ʂʫʣʴʪʫʨʘ, ʱʦ ʚʠʨʦʱʫʚʘʣʘʩʴ: 

ʨʽʧʘʢ ʷʨʠʡ ʥʘ ʟʝʣʝʥʫ ʤʘʩʫ (ʩʦʨʪ ʄʘʨʽʷ). ɺʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʬʦʨʤ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʆʉɺ ʩʪʘʥʦʚʠʚ 2,41, 2,86 ʪʘ 0,39 % ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ. ɺʤʽʩʪ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ ʨʽʧʘʢʫ ʷʨʦʛʦ ʚ ʫʤʦʚʘʭ ʫʜʦʙʨʝʥʥʷ ʆʉɺ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 ï ɺʤʽʩʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʟʝʣʝʥʽʡ ʤʘʩʽ ʨʽʧʘʢʫ ʷʨʦʛʦ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʆʉɺ 

ɺʘʨʽʘʥʪ 
ɺʤʽʩʪ, ʤʛ/ʢʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ % 

N P K 

ɹʝʟ ʜʦʙʨʠʚ 1,01 0,63 2,59 

4 ʪ/ʛʘ ʆʉɺ 1,32 0,63 2,66 

9 ʪ/ʛʘ ʆʉɺ 1,36 0,79 2,60 

13,7 ʪ/ʛʘ ʆʉɺ 1,70 0,99 2,75 

N30P30K30 1,77 0,65 2,87 

ʅɯʈ05 0,02 0,15 0,20 

ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʟʦʪʫ ʪʘ ʬʦʩʬʦʨʫ ʟ ʆʉɺ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʧʽʜʚʠʱʝʥʥʶ ʜʦʟʠ ʜʦʙʨʠʚʘ. ɿʚʘʞʘʶʯʠ ʥʘ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʢʘʣʽʶ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʆʉɺ, ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʟ ʜʦʙʨʠʚʘ ʥʝ ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʴ. ʇʽʩʣʷ 

ʚʥʝʩʝʥʥʷ 4 ʪ/ʛʘ ʆʉɺ ʨʽʧʘʢ ʷʨʠʡ ʧʦʛʣʠʥʫʚ ʟ ʜʦʙʨʠʚʘ 25,7 % ʘʟʦʪʫ ʪʘ 10,3 % ʬʦʩʬʦʨʫ. ʋ ʨʘʟʽ 

ʚʥʝʩʝʥʥʷ 9 ʪ/ʛʘ ʆʉɺ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʟʦʪʫ ʤʘʡʞʝ ʥʝ ʟʙʽʣʴʰʠʚʩʷ, ʘ ʦʩʴ ʂɺ ʬʦʩʬʦʨʫ 

ʟʨʽʩ ʥʘ 22 %. ɿʘ ʥʘʡʚʠʱʦʾ ʜʦʟʠ (13,7 ʪ/ʛʘ ʆʉɺ) ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ 

ʟʙʽʣʴʰʠʣʠʩʷ ʥʘ 13 ʪʘ 32 % ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʩʪʘʥʦʚʠʣʠ 29 % ʟʘ ʘʟʦʪʦʤ ʪʘ 13,6 % ʟʘ ʬʦʩʬʦʨʦʤ 

ʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʆʉɺ ʫ ʟʝʤʣʝʨʦʙʩʪʚʽ ʜʦʟʚʦʣʠʪʴ ʚʠʨʽʰʠʪʠ ʦʜʨʘʟʫ ʜʝʢʽʣʴʢʘ 

ʧʨʦʙʣʝʤ: ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʭʦʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʜʦ ˇʨʫʥʪʫ ʪʘ ʙʝʟʧʝʯʥʦ ʫʪʠʣʽʟʫʚʘʪʠ ʮʽ 

ʚʽʜʭʦʜʠ. 
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ʂʨʝʪʠʥʠʥ ɺ.ʄ. 

ʜ. ʩ.-ʭ. ʥ., ʚʝʜ. ʥ.ʩ. 

ʂʦʰʝʣʝʚ ɸ.ɺ. 

ʢ. ʩ.-ʭ. ʥ., ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ɻʅʋ çɺʅʀʀ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠè ʈɸʉʍʅ 

 

ʇʈʆɹʃɽʄʓ ɸɻʈʆʇʆʏɺʆɺɽɼɽʅʀʗ ɺ ʋʈɹʆʃɸʅɼʐɸʌʊɽ ɺʆʃɻʆɻʈɸɼɸ * 

 

ɿʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʚʦʢʨʫʛ ʤʝʛʘʧʦʣʠʩʘ ɺʦʣʛʦʛʨʘʜʘ ʩʦʧʨʷʞʝʥʦ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʜʝʛʨʘʜʘʮʠʝʡ ʧʦʯʚ, ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʧʦʣʷʭ, ʩʘʜʘʭ ʠ ʦʛʦʨʦʜʘʭ. ʊʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʛʦʨʦʜʘ 

ʧʨʦʠʟʚʦʜʷʪ ʢʨʫʧʥʳʝ ʟʘʚʦʜʳ ʥʝʬʪʝʭʠʤʠʠ, ʤʝʪʘʣʣʫʨʛʠʠ, ʞʝʣʝʟʘ, ʘʣʶʤʠʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ, 

ʊʕʎ, ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʳ ʩʝʨʦʚʦʜʦʨʦʜʦʤ, ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ, ʥʠʪʨʘʪʥʳʤ 

ʘʟʦʪʦʤ, ʨʪʫʪʴʶ, ʬʪʦʨʠʜʘʤʠ ʠ ʜʨʫʛʠʤʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʧʦʯʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʘ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʨʘʡʦʥʘʭ 

ʟʘʩʳʧʘʥʥʳʭ ʙʘʣʦʢ ʠ ʦʚʨʘʛʦʚ. ʋʥʠʯʪʦʞʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʘʣʦʢ ʧʨʠʚʝʣʦ ʢ ʥʘʨʫʰʝʥʠʶ ʨʝʞʠʤʘ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʦʜʪʦʧʣʝʥʠʶ, ʟʘʙʦʣʘʯʠʚʘʥʠʶ, ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ʆʩʦʙʦ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʠʩʧʳʪʳʚʘʝʪ ʦʢʨʫʞʘʶʱʠʡ ʛʦʨʦʜ ʩʘʜʦʚʦ-ʦʛʦʨʦʜʥʳʡ ʩʝʢʪʦʨ ʠ 

ʧʨʠʫʩʘʜʝʙʥʳʝ ʫʯʘʩʪʢʠ ʩʝʣʠʪʝʙʥʦʛʦ ʩʝʢʪʦʨʘ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʧʦʯʚʝʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ɺʦʣʛʦʛʨʘʜʘ ʩ 

ʮʝʣʴʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚʝʥʥʦʛʦ ʬʦʥʜʘ ʫʨʙʦʣʘʥʜʰʘʬʪʘ ʛʦʨʦʜʘ. 

ʉʠʩʪʝʤʘʪʠʢʘ ʧʦʯʚ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʠ ʛʨʫʥʪʦʚ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ. ɼʣʷ ʦʪʢʨʳʪʦʡ 

ʥʝʟʘʧʝʯʘʪʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʶʪ ʧʦʯʚʳ ʘʥʪʨʦʧʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʫʨʙʦ-ʢʘʰʪʘʥʦʚʳʝ 

(ʘʛʨʦʟʝʤʳ, ʘʙʨʦʟʝʤʳ, ʵʨʦʟʝʤʳ, ʜʝʬʣʝʟʝʤʳ). ʇʦʯʚʳ ʧʦʜ ʥʘʛʦʨʥʳʤʠ, ʙʘʡʨʘʯʥʳʤʠ, ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʣʝʩʘʤʠ ʟʘʤʫʩʦʨʝʥʳ. ʊʘ ʞʝ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʣʝʩʦʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʧʦʜ 

ʧʦʣʝʟʘʱʠʪʥʳʤʠ, ʩʪʦʢʦʨʝʛʫʣʠʨʫʶʱʠʤʠ ʠ ʧʨʠʜʦʨʦʞʥʳʤʠ ʣʝʩʥʳʤʠ ʧʦʣʦʩʘʤʠ.  

ɹʦʣʴʰʫʶ ʜʦʣʶ ʟʘʥʠʤʘʶʪ ʫʨʙʘʥʦʟʝʤʳ ʛʣʫʙʦʢʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʬʠʟʠʯʝʩʢʠ (ʫʨʙʘʥʦʟʝʤ, 

ʢʫʣʴʪʫʨʦʟʝʤ, ʥʝʢʨʦʟʝʤ) ʠ ʭʠʤʠʯʝʩʢʠ (ʠʥʪʨʫʟʝʤ, ʠʥʜʫʩʪʨʠʟʝʤ), ʘ ʪʘʢ ʞʝ ʪʝʣʘ, ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʦʟʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ (ʪʝʭʥʦʟʝʤ, ʨʝʧʣʘʥʪʦʟʝʤ, ʢʦʥʩʪʨʫʢʪʨʦʟʝʤ).  

ɻʨʫʥʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɺʦʣʛʦʛʨʘʜʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʨʠʨʦʜʥʳʝ: ʥʘʩʳʧʥʳʝ ʥʘ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷʭ ʦʚʨʘʛʦʚ ʠ ʙʘʣʦʢ, ʥʘʤʳʪʳʝ ʠʟ ʘʣʣʶʚʠʷ ʧʝʩʯʘʥʳʭ (ʠʟ ʦʩʪʨʦʚʦʚ, ʦʪʢʦʩʦʚ) ʠ 

ʠʣʦʚʘʪʳʭ (ʠʟ ʜʥʠʱʘ ʨʫʩʣʘ); ʧʝʨʝʤʝʰʘʥʥʳʝ (ʧʦʜʩʪʠʣʘʶʱʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʘʣʣʶʚʠʷ, ʛʦʨʦʜʩʢʦʛʦ 

ʤʫʩʦʨʘ ʠ ʪ. ʜ.); ʪʝʭʥʠʯʝʩʢʠʝ (ʟʦʣʳ, ʰʣʘʢʠ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ). 

ɿʘʢʨʳʪʳʝ ʟʘʧʝʯʘʪʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʯʚʘʤʠ ʧʦʯʚʦʧʦʜʦʙʥʳʤʠ ʪʝʣʘʤʠ (ʧʦʜ 

ʘʩʬʘʣʴʪʦʤ, ʙʝʪʦʥʦʤ ʠ ʜʨʫʛʠʤʠ ʧʦʢʨʳʪʠʷʤʠ). ɿʘʧʝʯʘʪʘʥʥʳʡ ʛʨʫʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʘʙʨʠʣʠʪʘʤʠ, 

ʧʝʪʨʦʣʠʪʘʤʠ, ʨʫʜʦʣʠʪʘʤʠ ʠ ʪ. ʜ. ɹʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʫʥʪʘʤʠ, ʟʘʩʪʨʦʝʥʥʳʤʠ ʧʦʜ 

ʬʫʥʜʘʤʝʥʪʘʤʠ ʟʜʘʥʠʡ ʠ ʩʪʨʦʝʥʠʡ. 

ɺʳʭʦʜ ʠʟ ʪʨʫʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ ʚ ʫʨʙʦʣʘʥʜʰʘʬʪʝ ɺʦʣʛʦʛʨʘʜʘ ʩʦʩʪʦʠʪ ʚ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʩʝʣʠʪʝʙʥʳʭ ʫʛʦʜʠʡ, ʨʘʟʚʠʪʠʠ ʪʝʧʣʠʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ.  

ɺ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʠʨʦʚʘʥʥʦʤ ʟʝʤʣʝʜʝʣʠʠ ʥʘ ʤʝʞʧʦʣʦʩʥʳʭ ʧʦʣʷʭ ʨʘʟʨʘʙʦʪʘʥʘ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʘʛʨʦʪʝʭʥʠʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʦʧʪʠʤʘʣʴʥʫʶ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ, 

ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ, ʧʦʚʳʰʝʥʠʝ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ, ʚʥʝʜʨʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ, 

ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ, ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ ʠ ʪ.ʜ. 

_______________________ 

 
*
 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʛʨʘʥʪ ˉ 14-04-97053). 
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ʄʘʨʫʱʘʢ ɻ.ʄ. 

ʢ.ʩ.-ʛ.ʥ., ʩ.ʥ.ʩ. 

ɿʘʛʫʤʝʥʢʦ ɸ.ʆ. 

ɯʥʩʪʠʪʫʪ ʨʠʩʫ ʅɸɸʅ 

 

ʋʄʆɺʀ ʌʆʈʄʋɺɸʅʅʗ ʈʀʉʆɺʀʍ ˆʈʋʅʊɯɺ ɯ ɿʄɯʅʀ ɰʍ ɺʃɸʉʊʀɺʆʉʊɽʁ ʇɯɼ 

ɺʇʃʀɺʆʄ ʈʀʉɯɺʅʀʎʊɺɸ ʋ ɿʆʅɯ ʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 

ɿʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʪʘ ʩʦʣʴʦʚʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ ʨʠʩʦʚʠʭ ʟʨʦʰʫʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ, ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʫʤʦʚ, ʩʠʩʪʝʤ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʩʧʨʠʯʠʥʷʶʪʴ ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʢʦʪʨʽ ʚʽʜʙʫʚʘʣʠʩʴ ʚ ˇʨʫʥʪʘʭ ʜʦ ʧʦʯʘʪʢʫ ʟʨʦʰʝʥʥʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ 

ʡʦʛʦ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, ʬʽʟʠʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʷʢ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʨʦʜʶʯʦʩʪʽ ʡ ʥʘʣʝʞʥʦʩʪʽ ʜʦ ʧʝʚʥʦʛʦ ʪʠʧʫ ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ. ʎʽ ʟʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦʩʪʫʧʦʚʦ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʽʡʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʜʦ ʚʧʣʠʚʫ ʥʠʟʢʠ ʬʘʢʪʦʨʽʚ, ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʘ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʽ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. 

ɺʽʜʥʦʩʥʦ ʪʨʠʚʘʣʝ ʨʠʩʽʚʥʠʮʪʚʦ ʨʽʟʢʦ ʟʤʽʥʶʻ ʝʢʦʣʦʛʽʶ ˇʨʫʥʪʽʚ. ʇʨʘʢʪʠʯʥʦ ʥʝʧʨʦʤʠʚʥʠʡ 

ʨʝʞʠʤ ʣʫʯʥʦ-ʢʘʰʪʘʥʦʚʠʭ ˇʨʫʥʪʽʚ ʪʘ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʜʝʩʫʢʪʠʚʥʦ-ʚʠʧʦʪʥʠʡ ʨʝʞʠʤ ʩʦʣʦʥʮʽʚ 

ʣʫʯʥʠʭ ʟʤʽʥʶʻ ʩʢʣʘʜʥʘ ʢʦʤʙʽʥʘʮʽʷ ʚʦʜʦʟʘʩʪʽʡʥʦʛʦ (ʪʨʘʚʝʥʴ-ʚʝʨʝʩʝʥʴ) ʪʘ ʽʨʠʛʘʮʽʡʥʦ-ʧʨʦʤʠʚʥʦʛʦ 

(ʞʦʚʪʝʥʴ-ʢʚʽʪʝʥʴ) ʚ ʨʦʢʠ ʚʠʨʦʱʫʚʘʥʥʷ ʨʠʩʫ, ʘ ʪʘʢʦʞ ʧʦʩʪʫʧʦʚʦ ʜʝʩʫʢʪʠʚʥʦ-ʚʠʧʦʪʥʦʛʦ ʟʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʫʧʫʪʥʽʭ ʢʫʣʴʪʫʨ ʨʠʩʦʚʦʾ ʩʽʚʦʟʤʽʥʠ. ɺʠʱʝʚʠʢʣʘʜʝʥʽ ʦʙʩʪʘʚʠʥʠ ʟʫʤʦʚʠʣʠ ʡ 

ʘʢʪʠʚʽʟʫʚʘʣʠ ʨʷʜ ʥʦʚʠʭ ʥʝʭʘʨʘʢʪʝʨʥʠʭ ˇʨʫʥʪʘʤ ʧʨʦʮʝʩʽʚ: ʛʣʠʙʦʢʝ ʨʦʟʩʦʣʝʥʥʷ, ʨʦʟʩʦʣʦʥʮʶʚʘʥʥʷ, 

ʦʛʣʝʻʥʥʷ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʧʨʦʬʽʣʶ ʟ ʦʜʥʦʯʘʩʥʠʤ ʡʦʛʦ ʧʽʜʩʠʣʝʥʥʷʤ ʚ ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ, 

ʦʛʣʠʥʶʚʘʥʥʷ ʪʦʱʦ. ʇʽʜ ʚʧʣʠʚʦʤ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʱʦʨʽʯʥʦʛʦ 

ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʟʥʘʯʥʦ ʟʤʽʥʶʻʪʴʩʷ ʤʦʨʬʦʣʦʛʽʷ ˇʨʫʥʪʽʚ. ɻʫʤʫʩʦʚʦ-ʝʣʶʚʽʘʣʴʥʠʡ ʛʦʨʠʟʦʥʪ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʡ ʛʦʨʠʟʦʥʪ An, ʷʢʠʡ ʧʦʻʜʥʫʻ ʦʟʥʘʢʠ ʝʣʶʚʽʣʴʥʦʛʦ, 

ʽʣʶʚʽʘʣʴʥʦʛʦ, ʛʫʤʫʩʦʚʦ-ʘʢʫʤʫʣʷʪʠʚʥʦʛʦ ʪʘ ʛʣʝʻʚʦʛʦ ʛʦʨʠʟʦʥʪʽʚ. ʑʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ 

ʚʘʞʣʠʚʠʭ ʘʛʨʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʩʢʣʘʜʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʭ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʷʢʠʭ ʫ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ̌ ʨʫʥʪʽʚ ʤʘʻ ʷʢ ʟʘʛʘʣʴʥʽ ʨʠʩʠ, ʪʘʢ ʽ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ. 

ʄʦʨʬʦʣʦʛʽʯʥʦ ʚʠʨʘʞʝʥʽ ʦʟʥʘʢʠ ʧʝʨʽʦʜʠʯʥʦʛʦ ʦʛʣʝʻʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʠʟʠʭ ʪʘ ʽʨʞʘʚʠʭ ʧʣʷʤ ʫ 

ʦʩʚʦʻʥʠʭ ʘʥʘʣʦʛʽʚ ʣʫʯʥʦ-ʢʘʰʪʘʥʦʚʠʭ ˇʨʫʥʪʽʚ ʽ ʩʦʣʦʥʮʷ ʣʫʯʥʦʛʦ ʚʽʜʤʽʯʝʥʦ ʚ ʛʦʨʠʟʦʥʪʽ An. 

ʇʦʪʫʞʥʽʩʪʴ ʮʴʦʛʦ ʛʦʨʠʟʦʥʪʫ ʫ ʣʫʯʥʦ-ʢʘʰʪʘʥʦʚʠʭ ˇʨʫʥʪʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 16 ʜʦ 33 ʩʤ (ʚ 

ʩʝʨʝʜʥʴʦʤʫ 25,3 ʩʤ), ʘ ʫ ʩʦʣʦʥʮʽʚ ʚʘʨʽʶʻ ʚʽʜ 15 ʜʦ 27 ʩʤ ʡ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 21,1 ʩʤ. 

ʇʦʪʫʞʥʽʩʪʴ ʟʘʣʠʰʢʽʚ ʩʠʣʴʥʦ ʟʤʽʥʝʥʦʛʦ ʛʦʨʠʟʦʥʪʫ HI ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ ʫ ʣʫʯʥʦ-

ʢʘʰʪʘʥʦʚʠʭ ˇʨʫʥʪʽʚ 12,9 ʩʤ, ʘ ʩʦʣʦʥʮʽʚ ï 11,0 ʩʤ ʫ ʦʙʦʭ ʪʠʧʽʚ ˇʨʫʥʪʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 6 ʜʦ 16 ʩʤ. 

ɻʣʠʙʠʥʘ ʩʢʠʧʘʥʥʷ ʚʽʜ 10% ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʫ ʣʫʯʥʦ-ʢʘʰʪʘʥʦʚʠʭ ˇʨʫʥʪʽʚ ʚ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ 

ʟʥʠʟʠʣʘʩʴ ʟ 39,3 ʜʦ 50,6 ʩʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʣʴʥʦ ʚʠʨʘʞʝʥʝ ʜʝʢʘʣʴʮʽʶʚʘʥʥʷ, ʦʜʥʘʢ ʫ ʩʦʣʦʥʮʽʚ 

ʣʫʯʥʠʭ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʧʽʜ ʚʧʣʠʚʦʤ ʪʨʠʚʘʣʦʛʦ ʨʠʩʽʚʥʠʮʪʚʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʠʚʩʷ (41,1 ʧʦʨʽʚʥʷʥʦ 

ʟ 39,4 ʩʤ). 

ʆʪʞʝ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʟʤʽʥʶʻʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ ʛʝʥʝʪʠʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʋʪʚʦʨʶʻʪʴʩʷ 

ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʦʨʥʠʡ ʛʦʨʠʟʦʥʪ, ʱʦ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʛʫʤʫʩʦʚʦ-ʝʣʶʚʽʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 

ʮʽʣʠʥʥʠʭ ˇʨʫʥʪʽʚ. ɺ ʦʨʥʦʤʫ ʰʘʨʽ ʨʠʩʦʚʠʭ ˇʨʫʥʪʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʢʠʩʥʦʛʦ ʪʘ 

ʟʘʢʠʩʥʦʛʦ ʟʘʣʽʟʘ, ʯʦʨʥʽ ʧʣʷʤʠ ʩʫʣʴʬʽʜʥʠʭ ʩʧʦʣʫʢ. ˆʨʫʥʪ ʥʘʙʫʚʘʻ ʩʠʟʫʚʘʪʦ-ʯʦʨʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. 

ʇʨʠ ʧʨʦʩʠʭʘʥʥʽ ʩʪʘʻ ʙʨʫʜʥʦ-ʽʨʞʘʚʠʤ ʟ ʩʠʟʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ. ɿʘʙʘʨʚʣʝʥʥʷ ʩʦʣʦʥʮʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ 

ʤʝʥʰ ʚʠʨʘʞʝʥʝ ʚ ʥʘʩʣʽʜʦʢ ʧʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩʫ ʦʢʠʩʣʝʥʥʷ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʛʦʨʠʟʦʥʪʫ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʢʣʶʯʝʥʥʷ ʩʧʦʣʫʢ ʟʘʣʽʟʘ ʽ ʩʫʣʴʬʽʜʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʫ ˇʨʫʥʪʘʭ ʨʠʩʦʚʠʭ 

ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʧʨʠʨʦʜʥʘ ʝʣʶʚʽʘʣʴʥʦ-ʽʣʶʚʽʘʣʴʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʧʨʦʬʽʣʶ ʧʽʜʩʠʣʶʻʪʴʩʷ. 

ʂʨʽʤ ʪʦʛʦ, ʥʘ ʨʦʟʚʠʪʦʢ ʝʣʶʚʽʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʢʣʘʜʘʻʪʴʩʷ ʧʨʦʮʝʩ ʦʛʣʝʻʥʥʷ, ʟʫʤʦʚʣʝʥʠʡ ʪʨʠʚʘʣʠʤ 

ʧʝʨʝʟʚʦʣʦʞʝʥʥʷʤ ˇʨʫʥʪʽʚ.  



90 

 

ʋɼʂ 631.43 

 

ʍʝʢʘʣʦ ʉ.ɯ. 

ʘʩʧʽʨʘʥʪ 

ʅʅʎ çɯʥʩʪʠʪʫʪ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʪʘ ʘʛʨʦʭʽʤʽʾ ʽʤ. ʆ.ʅ. ʉʦʢʦʣʦʚʩʴʢʦʛʦè 

 

ɺʀʄʆɻʀ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʂʋʃʔʊʋʈ ɼʆ ʑɯʃʔʅʆʉʊɯ ɹʋɼʆɺʀ ʊɸ 

ɺʆʃʆɻʆʉʊɯ ʇʆʉɯɺʅʆɻʆ ʐɸʈʋ ˆʈʋʅʊʋ 

 

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʽʩʪ, ʛʣʠʙʠʥʫ ʧʨʦʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʽʚ ʨʦʩʣʠʥ, ʻ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ, ʘ ʩʘʤʝ: 

ʱʽʣʴʥʽʩʪʴ ʙʫʜʦʚʠ ʪʘ ʚʦʣʦʛʽʩʪʴ. ʑʽʣʴʥʽʩʪʴ ʙʫʜʦʚʠ ʻ ʬʽʟʠʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʛʨʫʥʪʫ, ʷʢʘ ʫ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʦʙʫʤʦʚʣʶʻ ʡʦʛʦ ʝʬʝʢʪʠʚʥʫ ʨʦʜʶʯʽʩʪʴ ʪʘ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʚʦʜʥʦ-ʬʽʟʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʚʧʣʠʚʘʻ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʣʦʛʠ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʥʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʦʜʠ ʽ ʧʦʚʽʪʨʷ ʫ ˇʨʫʥʪʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʠʚʯʝʥʥʶ ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʫ 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʠʜʽʣʷʶʪʴ ʟʥʘʯʥʫ ʫʚʘʛʫ, ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʠʨʽʰʝʥʠʤʠ ʙʘʛʘʪʦ ʧʠʪʘʥʴ ʧʨʦ ʾʾ 

ʚʧʣʠʚ ʥʘ ʧʦʷʚʫ ʩʭʦʜʽʚ ʽ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʨʦʩʣʠʥ. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʻ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʱʽʣʴʥʦʩʪʽ ʙʫʜʦʚʠ ʧʽʜʥʘʩʽʥʥʻʚʦʛʦ ʰʘʨʫ ʪʘ 

ʟʚʦʣʦʞʝʥʥʷ ʛʨʫʥʪʫ ʥʘ ʧʨʦʨʦʩʪʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʚ ʫʤʦʚʘʭ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʜʦʩʣʽʜʫ. ɺʠʨʦʱʫʚʘʥʽ ʢʫʣʴʪʫʨʠ ï ʢʫʢʫʨʫʜʟʘ, 

ʷʨʘ ʧʰʝʥʠʮʷ ʪʘ ʧʨʦʩʦ. ɻʨʫʥʪ: ʯʦʨʥʦʟʝʤ ʪʠʧʦʚʠʡ ʤʘʣʦʛʫʤʫʩʥʠʡ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʠʡ. ʈʽʚʥʽ 

ʚʘʨʽʶʚʘʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʽʜʥʘʩʽʥʥʻʚʦʛʦ ʰʘʨʫ ʛʨʫʥʪʫ: ʩʣʘʙʢʠʡ (<1,1ʛ/ʩʤ
3
), ʩʝʨʝʜʥʽʡ (1,1-

1,3 ʛ/ʩʤ
3
) ʪʘ ʚʠʩʦʢʠʡ (>1,3 ʛ/ʩʤ

3
). ʈʽʚʥʽ ʚʘʨʽʶʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ: ʚʠʩʦʢʠʡ (1,0 ʥʘʡʤʝʥʰʦʾ 

ʚʦʣʦʛʦʻʤʥʦʩʪʽ ï ʅɺ), ʩʝʨʝʜʥʽʡ (0,75 ʅɺ) ʽ ʥʠʟʴʢʠʡ (0,5 ʅɺ). 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʚʝʛʝʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʱʽʣʴʥʽʩʪʴ ʙʫʜʦʚʠ 

ˇʨʫʥʪʫ ʻ ʚʧʣʠʚʦʚʠʤ ʬʘʢʪʦʨʦʤ ʧʨʦʨʦʩʪʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʝʥʝʨʛʽʾ ʪʘ ʜʨʫʞʥʦʩʪʽ ʧʨʦʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʪʘ 

ʷʨʦʾ ʧʰʝʥʠʮʽ ʟʘ ʟʙʽʣʴʰʝʥʥʷ ʫʱʽʣʴʥʝʥʥʷ ʧʽʜʥʘʩʽʥʥʻʚʦʛʦ ʰʘʨʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʟʚʦʣʦʞʝʥʥʷ 

ˇʨʫʥʪʫ. ɼʣʷ ʧʨʦʨʦʩʪʢʽʚ ʧʨʦʩʘ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʚʽʜ 

ʱʽʣʴʥʦʩʪʽ ʙʫʜʦʚʠ ʧʽʜʥʘʩʽʥʥʻʚʦʛʦ ʰʘʨʫ ʪʘ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʥʝ ʚʠʷʚʣʝʥʦ. ʍʦʯʘ ʜʣʷ ʫ ʧʨʦʩʘ 

ʩʭʦʜʠ ʙʫʣʠ ʨʽʚʥʦʤʽʨʥʽ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʟʘʣʝʞʘʚ ʚʽʜ ʫʱʽʣʴʥʝʥʥʷ ʧʽʜʥʘʩʽʥʥʻʚʦʛʦ 

ʰʘʨʫ ˇʨʫʥʪʫ. ɿʘ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘʪʨʠʤʘʥʥʷ ʧʦʷʚʠ 2-ʛʦ ʪʘ 3-

ʛʦ ʣʠʩʪʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʫʣʴʪʫʨ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʚʦʣʦʞʝʥʥʷ ʪʘʢʦʞ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʨʠʤʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʷʚʠ 2-ʛʦ ʪʘ 3-ʛʦ ʣʠʩʪʢʽʚ ʨʦʩʣʠʥ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʨʦʩʣʠʥ ʧʦʢʘʟʘʣʦ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʜʦʚʞʠʥʠ ʪʘ 

ʜʽʘʤʝʪʨʫ ʢʦʨʝʥʽʚ ʟʘ ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʫ. ʑʦʜʦ ʚʦʣʦʛʦʩʪʽ ʪʘʢʦʾ ʟʘʣʝʞʥʦʩʪʽ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠ. ɿʘ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʚʽʜʤʽʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʢʦʨʝʥʽʚ 

ʷʨʦʾ ʧʰʝʥʠʮʽ, ʱʦ ʤʦʞʣʠʚʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʧʦʪʨʝʙʦʶ ʰʫʢʘʪʠ ʚʦʣʦʛʫ ʫ ʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʰʘʨʘʭ 

ʛʨʫʥʪʫ. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʜʽʘʤʝʪʨʫ ʢʦʨʝʥʽʚ ʫʩʽʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʫʣʴʪʫʨ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʤʽʯʝʥʦ ʯʽʪʢʫ ʪʝʥʜʝʥʮʽʶ ʟʥʠʞʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʨʦʞʘʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟʘ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ. 

ʎʝ ʚ ʮʽʣʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʷʢ ʜʣʷ ʤʘʩʠ ʢʦʨʝʥʽʚ ʪʘʢ ʽ ʤʘʩʠ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʫʨʦʞʘʶ ʟʘ ʚʠʩʦʢʦʛʦ ʪʘ ʥʠʟʴʢʦʛʦ ʨʽʚʥʽʚ ʟʚʦʣʦʞʝʥʥʷ 

ˇʨʫʥʪʫ. ʆʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʻ ʩʝʨʝʜʥʽʡ ʟʘ ʨʽʚʥʝʤ 

ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪ.  

ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʱʽʣʴʥʽʩʪʴ ʪʘ ʚʦʣʦʛʽʩʪʴ 

ˇʨʫʥʪʫ ʻ ʚʧʣʠʚʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʦʨʦʩʪʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʧʝʨʝʫʱʽʣʴʥʝʥʥʷ ʛʨʫʥʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʨʠʤʘʥʥʷ ʧʦʷʚʠ ʩʭʦʜʽʚ, ʧʦʛʽʨʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʫʨʦʞʘʶ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʫʣʴʪʫʨ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʜʦʚʞʠʥʠ ʪʘ ʜʽʘʤʝʪʨʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʫʨʦʞʘʶ ʢʫʣʴʪʫʨ. 
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ɹʫʨʠʢʽʥʘ ʉ.ɯ. 

ʢ. ʩ.-ʛ. ʥ.  

ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ 

ʂʦʚʘʣʝʥʢʦ ʆ.ɺ. 

ʥ.ʩ. 

ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʨʠʯʦʨʥʦʤʦʨôʷ ʅɸɸʅ 

 

ʈɯʇɸʂ ʆɿʀʄʀʁ ï ʋʈʆɾɸʁ ʊɸ ʗʂɯʉʊʔ ɿɸ ʈɯɿʅʀʍ ʉʀʉʊɽʄ ʋɼʆɹʈɽʅʅʗ ɺ 

ʋʄʆɺɸʍ ʇʈʀʏʆʈʅʆʄʆʈʉʔʂʆɻʆ ʉʊɽʇʋ 

 

ʈʽʧʘʢ ʦʟʠʤʠʡ ʩʦʨʪʫ ʉʚʻʪʘ ʚʠʩʽʚʘʚʩʷ ʧʨʦʪʷʛʦʤ 2008-2011 ʨʨ. ʚ ʧʦʣʴʦʚʽʡ ʩʽʚʦʟʤʽʥʽ ʧôʷʪʦʾ 

ʨʦʪʘʮʽʾ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʜʦʩʣʽʜʫ, ʷʢʠʡ ʟʘʢʣʘʜʝʥʦ ʫ 1972 ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʨʠʯʦʨʥʦʤʦʨôʷ . ʇʨʠʨʦʜʥʦ - ʢʣʽʤʘʪʠʯʥʘ ʟʦʥʘ ï ʉʪʝʧ; ʘʛʨʦʛʨʫʥʪʦʚʘ ʧʨʦʚʽʥʮʽʷ ï ʉʉ ï 

1: ʉʪʝʧ ʩʫʭʠʡ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡ. ˆʨʫʥʪ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ï ʯʦʨʥʦʟʝʤ ʧʽʚʜʝʥʥʠʡ ʤʘʣʦʛʫʤʫʩʥʠʡ 

ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʠʡ ʥʘ ʣʝʩʦʚʽʡ ʧʦʨʦʜʽ ʟ ʚʤʽʩʪʦʤ ʚ ʰʘʨʽ 0-20 ʪʘ 20-40 ʩʤ: ʛʫʤʫʩʫ ï 2,99-2,67%, 

ʨʫʭʦʤʦʛʦ ʬʦʩʬʦʨʫ ʪʘ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ (ʟʘ ʏʠʨʠʢʦʚʠʤ) ï10.7-9.2 ʽ 16.9-14.0 ʤʛ/100 ʛ ʛʨʫʥʪʫ, 

ʨʅʩʦʣʴʦʚʝ- 6.7-6.5, ʚʽʜʧʦʚʽʜʥʦ.  

ʇʦʩʽʚʥʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ 240 ʤ
2
, ʦʙʣʽʢʦʚʘ ï 100 ʤ

2
; ʧʦʚʪʦʨʥʽʩʪʴ ʚ ʜʦʩʣʽʜʽ 3-ʨʘʟʦʚʘ ʟ 

ʩʠʩʪʝʤʘʪʠʯʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʧʦʚʪʦʨʝʥʴ ʽ ʚʘʨʽʘʥʪʽʚ; ʧʦʚʪʦʨʥʽʩʪʴ  ʫ ʯʘʩʽ ï 4-ʨʘʟʦʚʘ ʟ ʧʦʩʣʽʜʦʚʥʠʤ 

ʚʭʦʜʞʝʥʥʷʤ ʧʦ ʦʜʥʦʤʫ ʧʦʣʶ ʫ ʩʽʚʦʟʤʽʥʫ.  

ʆʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ï ʨʽʟʥʦʛʣʠʙʠʥʥʠʡ, ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʡ ʜʣʷ ʙʦʛʘʨʥʠʭ ʫʤʦʚ ʧʽʚʜʝʥʥʦʛʦ 

ʩʪʝʧʫ; ʧʦʧʝʨʝʜʥʠʢ ï ʧʰʝʥʠʮʷ ʦʟʠʤʘ ʧʽʩʣʷ ʯʦʨʥʦʛʦ ʧʘʨʫ. 

ɿʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʧʨʦʚʦʜʠʣʠ ʢʦʤʙʘʡʥʦʤ ñSampoò ʧʦ ʜʽʣʷʥʢʘʭ ʟ ʚʽʜʙʦʨʦʤ ʟʨʘʟʢʽʚ ʟʝʨʥʘ ʜʣʷ 

ʘʥʘʣʽʟʫ; ʤʘʩʘ ʟʝʨʥʘ ʧʝʨʝʨʘʭʦʚʫʻʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʫ ʚʦʣʦʛʽʩʪʴ ʪʘ 100% ʯʠʩʪʦʪʫ. 

ʄʽʥʝʨʘʣʴʥʠʡ ʘʟʦʪ ʚ ʥʦʨʤʽ 60-120-180 ʢʛ/ʛʘ ʚʥʦʩʠʚʩʷ ʷʢ ʚ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ, ʪʘʢ ʽ ʥʘ ʬʦʥʽ 

ʈ30ʂ30 ʽ ʈ60ʂ60, ʪʘʢʦʞ ʙʫʣʠ ʧʝʨʝʜʙʘʯʝʥʽ ʚʘʨʽʘʥʪʠ ʽʟ ʧʘʨʥʠʤ ʩʧʦʣʫʯʝʥʥʷʤ: P60K60, N60P60, N60K60, 

N180P60, N180 P60. 

ʄʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʥʠʭ ʬʫʥʢʮʽʡ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʘʢʝʪʫ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʦʛʨʘʤ  MS Excel. 

ʇʽʜ ʜʽʻʶ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʟʨʦʩʣʘ ʚʽʜ 38,6 ʚʽʜʩʦʪʢʘ ʜʦ 1,8-2,0 

ʨʘʟʠ. ʆʢʫʧʥʽʩʪʴ ʤʽʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʫ ʧʨʠ ʡʦʛʦ ʚʥʝʩʝʥʥʽ  ʫ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ  ʤʘʣʘ ʤʘʢʩʠʤʘʣʴʥʫ 

ʚʝʣʠʯʠʥʫ (20,7 ʢʛ/ʢʛ ʜ.ʨ.) ʧʨʠ ʥʦʨʤʽ 120 ʢʛ/ʛʘ, ʫ ʩʢʣʘʜʽ ʧʦʚʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ ï 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʚʽʜ 9,2, ʜʦ 7,5  ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʥʦʨʤʠ ʘʟʦʪʫ ʚʽʜ 60 ʜʦ 180 ʢʛ.  ɿʙʽʣʴʰʝʥʥʷ ʜʦʟʠ 

ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ ʫ ʩʢʣʘʜʽ ʧʦʚʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ ʥʝʛʘʪʠʚʥʦ ʚʽʜʙʠʣʦʩʷ ʥʘ ʦʢʫʧʥʦʩʪʽ ʬʦʩʬʦʨʫ 

ʽ ʢʘʣʽʶ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʅʘʡʙʽʣʴʰʝ ʨʦʟʛʘʣʫʞʝʥʥʷ ʨʦʩʣʠʥ ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟ ʚʥʝʩʝʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʥʦʨʤʠ ʘʟʦʪʫ (180) ʥʘ ʬʦʥʽ ʙʽʣʴʰʠʭ ʜʦʟ ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ  (60): ʥʘ ʮʠʭ ʚʘʨʽʘʥʪʘʭ ʦʢʨʽʤ 

ʛʦʣʦʚʥʦʛʦ ʩʪʝʙʣʘ ʫʪʚʦʨʠʣʦʩʷ 5,8-6,1 ʧʘʛʦʥʽʚ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ.  ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʥʘ 

ʫʜʦʙʨʝʥʠʭ ʚʘʨʽʘʥʪʘʭ ʙʫʣʘ ʥʘ 26,4-64,3% ʙʽʣʴʰʘ  ʟʘ ʢʦʥʪʨʦʣʴ. 

 ʅʝ ʚʠʷʚʣʝʥʦ ʩʪʽʡʢʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʠʨʫ ʚ ʥʘʩʽʥʥʽ ʚʽʜ ʥʦʨʤʠ 

ʜʦʙʨʠʚ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ɹʽʣʴʰʠʡ ʚʠʭʽʜ ʢʦʤʧʦʥʝʥʪʫ ʦʙʫʤʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘ 

ʫʜʦʙʨʝʥʠʭ ʚʘʨʽʘʥʪʘʭ. ɸʣʝ ʜʦʙʨʠʚʘ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ ʷʢʽʩʪʴ ʨʽʧʘʢʦʚʦʾ ʦʣʽʾ: ʘ) ʧʨʦʩʪʝʞʫʚʘʣʘʩʴ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʫʤʠ ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʟʦʢʨʝʤʘ ʩʪʝʘʨʠʥʦʚʦʾ ʥʘ ʬʦʩʬʦʨʥʦ - 

ʢʘʣʽʡʥʦʤʫ ʬʦʥʽ - ( ʥʘ 15,2%), N120  - (ʥʘ 19%) ʪʘ N120P30K60 ï ʥʘ 15,8; 

ʙ) ʯʘʩʪʢʘ ʧʦʣʽʥʝʥʘʩʠʯʝʥʦʾ ʣʠʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʻ ʧʨʠ ʚʥʝʩʝʥʥʽ N120; N180  ʚ 

ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʪʘ N180 ʥʘ ʬʦʥʽ ʈ30ʂ30 -  ʥʘ  6,4, 8,6 ʪʘ 8,1 %.                     

ʚ) ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʥʦʨʤʠ ʘʟʦʪʫ, ʟʨʦʩʪʘʻ  ʚʤʽʩʪ ʛʣʶʢʦʟʠʥʦʣʘʪʽʚ : ʧʨʠ N60 ï ʥʘ 0,104 ʤʤʦʣʴ ʥʘ 

ʢʦʞʝʥ ʢʛ ʘʟʦʪʫ, ʧʨʠ N120 ï ʥʘ 0,082 ʪʘ ʧʨʠ N 180 ï ʥʘ 0,060;  ʚʥʝʩʝʥʥʷ  ʘʟʦʪʫ ʫ ʩʢʣʘʜʽ ʧʦʚʥʦʛʦ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ  ʟʤʝʥʰʝʥʰʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʣʶʢʦʟʠʥʦʣʘʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ  ʟ ʯʠʩʪʠʤ ʘʟʦʪʦʤ. 
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ɯʱʝʥʢʦ ʉ.ʄ. 

ʤ.ʥ.ʩ.  

ɺʝʣʴʚʝʨ ʄ.ʆ. 
ʤ.ʥ.ʩ. 

ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʨʠʯʦʨʥʦʤʦʨôʷ ʅɸɸʅ 

 

ʉʆʅʗʐʅʀʂ ï ʅɸ ʇɯʉʃʗɼɯɰ ʉʀʉʊɽʄ ʋɼʆɹʈɽʅʅʗ 

 

ʉʦʥʷʰʥʠʢ  ʚʠʨʦʱʫʚʘʚʩʷ ʥʘ ʧʽʩʣʷʜʽʾ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʥʷ ʚ ʧʦʣʴʦʚʽʡ ʧʘʨʦʧʨʦʩʘʧʥʽʡ 

ʩʽʚʦʟʤʽʥʽ ʧʨʦʪʷʛʦʤ ʯʦʪʠʨʴʦʭ ʨʦʪʘʮʽʡ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʜʦʩʣʽʜʫ ʟ ʜʦʙʨʠʚʘʤʠ ɯʥʩʪʠʪʫʪʫ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʨʠʯʦʨʥʦʤʦʨôʷ. ʗʢ ʧʨʘʚʠʣʦ, ʡʦʛʦ ʚʠʩʽʚʘʣʠ ʚ ʦʩʪʘʥʥʽʡ ʜʝʢʘʜʽ ʢʚʽʪʥʷ 

ïʧʦʯʘʪʦʢ ʪʨʘʚʥʷ, ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʧʨʦʚʦʜʠʣʠ ʥʘʧʨʠʢʽʥʮʽ ʩʝʨʧʥʷ.  

ɺʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʩʢʦʤʧʦʥʦʚʘʥʽ ʟʘ ʟʥʘʯʝʥʥʷʤ ɻʊʂ ʟʘ ʚʝʛʝʪʘʮʽʶ. ʆʪʨʠʤʘʣʠ  

ʯʦʪʠʨʠ ʛʨʫʧʠ: 

ʟʥʘʯʝʥʥʷ 

ɻʊʂ 

ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ 

Ò 0,5 1981, 1992, 2007, 2012 

0,51-0,89 1979, 1983, 1990, 1999, 2005, 2006, 2008 

0,90-1,1 1980, 1989, 1991, 1998, 2000, 2010, 2011, 2013 

> 1,1 1997 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʟ 16 ʨʦʢʽʚ, ʱʦ ʩʦʥʷʰʥʠʢ ʚʠʨʦʱʫʚʘʚʩʷ ʚ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʜʦʩʣʽʜʽ, 4 - ʙʫʣʠ 

ʚʢʨʘʡ ʥʝʩʧʨʠʷʪʣʠʚʽ (ɻʊʂ Ò 0,5), 11- ʥʝʩʧʨʠʷʪʣʠʚʽ ʽ ʣʠʰʝ ʦʜʠʥ ï ʩʧʨʠʷʪʣʠʚʠʡ, ʜʝ ɻʊʂ > 1,1 

ɺʘʨʽʘʥʪʠ ʜʦʙʨʠʚ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʜʦʩʣʽʜʫ ʟʛʨʫʧʦʚʘʥʽ ʷʢ: ʢʦʥʪʨʦʣʴ ʙʝʟ ʜʦʙʨʠʚ (ʂ); 

ʦʨʛʘʥʽʯʥʘ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ ( ʆ); ʤʽʥʝʨʘʣʴʥʘ (ʄ) ʪʘ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʘ (ʆʄ). ʇʽʩʣʷ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ ʟʘ ʚʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʜʦʩʣʽʜʫ ʦʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʥʘ 

ʧʽʩʣʷʜʽʾ ʪʨʠʚʘʣʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ, ʫʨʦʞʘʡ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ ʧʨʠ ɻʊʂ ʤʝʥʰʝ ʟʘ 0,5 ʥʘ 

ʚʘʨʽʘʥʪʽ ʙʝʟ ʜʦʙʨʠʚ ʩʢʣʘʚ ʚ ʩʝʨʝʜʥʴʦʤʫ 14,8 ʮ / ʛʘ, ʥʘ ʩʠʩʪʝʤʘʭ ʫʜʦʙʨʝʥʥʷ ï 16,5...19,1; ʚʤʽʩʪ 

ʞʠʨʫ ʚ ʥʘʩʽʥʥʽ ʟ ʧʦʣʽʧʰʝʥʥʷʤ ʚʦʣʦʛʦ - ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʤʝʥʰʫʻʪʴʩʷ : 

ʥʘ ʢʦʥʪʨʦʣʽ ʙʽʣʴʰ ʨʽʟʢʦ ( ʥʘ 16,3% ʤʝʥʰʝ ʧʨʠ ɻʊʂ > 1,1 ʥʽʞ ʧʨʠ ɻʊʂ < 0,5; ʥʘ ʚʘʨʽʘʥʪʘʭ 

ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʥʷ ï ʥʘ 10,1; 6,4 ʪʘ 3,3 %), ʤʽʥʽʤʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʠʨʫ ʚ ʥʘʩʽʥʥʽ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘ ʧʽʩʣʷʜʽʾ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʥʷ; ʚʤʽʩʪ ʘʟʦʪʫ ʚ ʥʘʩʽʥʥʽ 

ʩʦʥʷʰʥʠʢʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ ʚʝʣʠʯʠʥʽ ɻʊʂ, ʘ ʢʘʣʽʶ ʪʘ ʬʦʩʬʦʨʫ ï ʦʙʝʨʥʝʥʦ;  ʧʦʣʽʧʰʝʥʥʷ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ  ʟʙʽʣʴʰʫʚʘʣʦ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ ʩʦʥʷʰʥʠʢʘ ʥʘ 11,74 -12,72-13,31-16,32 ʛ, 

ʚʽʜʧʦʚʽʜʥʦ ï ʢʦʥʪʨʦʣʴ, ʦʨʛʘʥʽʯʥʘ ʩʠʩʪʝʤʘ, ʤʽʥʝʨʘʣʴʥʘ, ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʘ; ʧʦʛʽʨʰʝʥʥʷ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʟʙʽʣʴʰʫʚʘʣʦ ʣʫʰʧʠʥʥʽʩʪʴ ʩʦʥʷʰʥʠʢʫ, ʧʨʠʯʦʤʫ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ. 

ʉʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ˇʨʫʥʪʫ ʪʘʢʦʞ ʟʘʣʝʞʘʣʘ ʚʽʜ ɻʊʂ  (ʪʘʙʣ.1). 

 

ʊʘʙʣʠʮʷ  1 ï ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʧʽʩʣʷʜʽʾ ʜʦʙʨʠʚ, % 

 

ʬʘʟʘ ʩʽʚʙʘ 4-6 ʧʘʨ ʣʠʩʪʢʽʚ ʮʚʽʪʽʥʥʷ 

% ʚʠʢʦʨʠʩʪʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʚ ʧʝʨʽʦʜ ʚʽʜ ʧʦʩʽʚʫ ʜʦ ʮʚʽʪʽʥʥʷ (0-40 ʩʤ) 

ɻʊʂ < 0,5 0,51-0,89 0,90- > 1,1 

ʩʠʩʪʝʤʘ 

ʜʦʙʨʠʚ 
ʂ ʆ ʄ ʆʄ ʂ ʆ ʄ ʆʄ ʂ ʆ ʄ ʆʄ 

ʘʟʦʪ 62,1 52,0 55,7 60,2 81,5 85,5 76,1 80,2 31,1 52,4 48,3 72,4 

ʬʦʩʬʦʨ 12,9 13,0 4,3 7,3 2,4 2,6 19,5 - 50,5 30,9 2,2 24,1 

ʢʘʣʽʡ 19,6 24,1 26,2 23,5 2,2 2,0 - - 31,0 41,0 6,0 31,8 
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PREFERENTIAL WATER F LOWS AS INDICATOR  

OF PHYSICAL DEGRADAT ION OF SOILS 

 

Physical degradation of soil, which is a long time in agricultural production, is very 

important problem. It is well known that the deterioration of the soil physical properties leads to 

changes in other properties and affects the productive and ecological functions of soil.  

Physical degradation mainly is consequence of long tillage of soil during which are formed 

anisotropic and less (compared with a virgin soil) agronomical useful structure and pore space, 

blocks and crust are formed; heterogeneity of soil in horizontal and vertical directions amplifies. 

The basic diagnostic attribute of physical degradation ï loss by soil of ability to restore modal 

characteristics of structure and bulk density inherent in a natural condition. Field research on 

chernozem in various agricultural uses (arable and fallow) has determined that the dominance of 

water preferential flow in the soil is an indicator of physical soil degradation. 

Preferential movement of water has been explored in Haplic Chernozem of various 

agricultural uses: (I) fallow since 1925 and (II) for a long time intensively used in agriculture. To 

investigate the preferential movement of soil water it was conducted field model experiment. The 

volume of water that is moved as preferential flow has been determined by grid-lysimeters. 

Lisimeters are located on the lower border of genetic soil horizons. The total volume of water that 

moves in the soil preferential flows was determined. 

Field simulation has revealed the high spatial variability of the parameters of water 

migration in the arable chernozem. The highest coefficients of variation (254-416 %) between the 

flows volumes were founded in plowed soil horizon that demonstrates the high variability of the 

pore space. Experimental results have shown that 10-35 % of the total volume of liquid passes 

through genetic horizons of fallow soil by preferential water flow. In arable soil this volume is 9-

41 %. According to the calculation 174-219 liters of liquid per each square meter of topsoil can 

participate in fast movement in deep layers of soil. Field observations have demonstrated that 0,4-

0,8 of part of solutes loses outside the root layer of arable  soil with flows.  

The changes in the physical properties of the soil, which had an impact on the movement of 

water in the chernozems of various agricultural uses, were founded. In arable soil it has founded 

negative changes in the structure (an increase in content blocks of 30 % compared with fallow 

chernozem), the bulk density (soil compaction to a depth of 80 cm), the differential porosity (pore 

aeration reduction) and water capacity. Field model experiment has established the decrease in 

ability of arable soil to recover agrophysical modal parameters (structural composition and bulk 

density). 

Adverse changes in the physical properties of arable soils (high content of blocks and 

weakening the ability of soil to restore agrophysical modal parameters) lead to the formation of 

coarse vertical cracks, which is transporting water deep into the soil. Using the model field 

experiments the influences of structural conditions (composition and quality of structural 

components) to the gravitational vertical movement of moisture in the soil were investigate. It was 

found that for the formation of coarse thread in the profile due to the coarse fraction (larger than 

10 mm), fine fraction (10-1 mm) milled vertically directed flow. 

The conditions for the formation of preferential flows in chernozem (pressure infiltration, 

cloddy, the fractured surface of the soil) are identified. The ways of reducing the volume of 

preferential movement of water in the profile of degraded chernozem were proposed (optimal 

structures ratio, avoidance of water pressure formation on the surface of the soil, mulching the 

surface layer of soil). Mulching the soil surface layer (5 t/ha) allows to reduce loses of water with 

the preferential flows by 25 %. 
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ʊʆʆ çʅʇʎ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ɸ.ʀ. ɹʘʨʘʝʚʘè 

 

ʀɿʋʏɽʅʀɽ ʉʆɼɽʈɾɸʅʀʗ ʉɺʀʅʎɸ ɺ ʇʆʏɺɽ ʇʈʀ ɺʅɽʉɽʅʀʀ  

ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʳ ʚʦʧʨʦʩʳ ʦʭʨʘʥʳ ʧʦʯʚ ʦʪ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɿʘʥʠʤʘʷ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʣʘʥʜʰʘʬʪʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʧʫʪʝʡ ʤʠʛʨʘʮʠʠ 

ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʧʦʯʚʘ, ʟʘʛʨʷʟʥʝʥʥʘʷ ʩʪʦʡʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʩʘʤʘ ʩʪʘʥʦʚʠʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʚʪʦʨʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩʨʝʜ, ʯʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ɿʘʛʨʷʟʥʝʥʥʳʡ ʪʦʢʩʠʢʘʥʪʘʤʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʥʝ ʩʧʦʩʦʙʝʥ ʧʦʣʥʦʮʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʱʠʝ ʙʠʦʩʬʝʨʥʳʝ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ, ʯʪʦ 

ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʥʘʙʞʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʦʨʛʘʥʠʟʤʦʚ ʩʣʫʞʠʪ ʧʦʯʚʘ. ʀʟ ʥʝʝ 

ʨʘʩʪʝʥʠʷ ʧʦʛʣʦʱʘʶʪ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʫʩʚʘʠʚʘʶʪʩʷ ʪʨʘʚʦʷʜʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, 

ʘ ʩ ʧʠʱʝʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʥʠ ʧʦʩʪʫʧʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ  

ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ï ʚʘʞʥʳʝ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚʳ ʠ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ. ʆʜʥʘʢʦ ʚʳʩʦʢʠʝ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʨʘʟʣʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. 

ʉʚʠʥʝʮ ʥʝ ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ ʵʣʝʤʝʥʪʦʚ, ʙʦʣʝʝ ʪʦʛʦ, ʦʥ 

ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʦʙʦ ʦʧʘʩʥʳʤ ʵʣʝʤʝʥʪʘʤ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ. ʀʟʙʳʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʊʄ) ʚ ʧʦʯʚʝ ʦʢʘʟʳʚʘʝʪ ʪʦʢʩʠʯʥʦʝ, 

ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʪʝʥʠʷ. ʇʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʊʄ ʚ 

ʧʦʯʚʝ, ʨʘʩʪʝʥʠʷʭ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʧʦʜʚʠʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʠʶ ʠʭ, ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʠʪʴ ʥʘʢʦʧʣʝʥʠʝ ʩʚʠʥʮʘ  ʚ ʧʦʯʚʝ ʧʨʠ ʧʦʩʝʚʝ ʧʰʝʥʠʮʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 

ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʦʧʳʪʝ  ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʨʷʜʢʠ ʩʫʧʝʨʬʦʩʬʘʪʘ, ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ, ʩʤʝʩʠ 

ʩʫʧʝʨʬʦʩʬʘʪʘ ʠ ʘʤʤʠʘʯʥʦʡ  ʩʝʣʠʪʨʳ ʧʨʠ ʧʦʩʝʚʝ ʧʰʝʥʠʮʳ ʧʦ ʧʘʨʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʯʝʨʥʦʟʝʤʝ ʶʞʥʦʤ ʢʘʨʙʦʥʘʪʥʦʤ, ʥʘ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʘʛʨʦʭʠʤʠʠ ʊʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. 

ɸ.ʀ. ɹʘʨʘʝʚʘè ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʬʦʥʦʚʦʛʦ ʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ (18 ʤʛ/ʢʛ) ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʧʰʝʥʠʮʳ. ʅʘʙʣʶʜʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʩʚʠʥʮʘ ʚ ʧʦʯʚʝ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʙʝʟ ʫʜʦʙʨʝʥʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʵʣʝʤʝʥʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʤʝʩʠ ʩʫʧʝʨʬʦʩʬʘʪʘ ʠ ʘʤʤʠʘʯʥʦʡ  

ʩʝʣʠʪʨʳ ʧʨʠ ʧʦʩʝʚʝ ʧʰʝʥʠʮʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʘʨʠʘʥʪʦʤ ʙʝʟ ʫʜʦʙʨʝʥʠʡ (8,8 ʤʛ/ʢʛ ʠ 10,2 ʤʛ/ʢʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʯʝʨʥʦʟʝʤʝ ʶʞʥʦ ʢʘʨʙʦʥʘʪʥʦʤ 

ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʤʝʥʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ 

ʬʦʥʦʚʦʛʦ ʢʣʘʨʢ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ ʥʘʢʦʧʣʝʥʠʝ 

ʩʚʠʥʮʘ ʚ ʧʦʯʚʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ  ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʟʘ ʥʘʢʦʧʣʝʥʠʝʤ ʵʣʝʤʝʥʪʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ.  
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ʇʨʦʭʦʨʦʚʘ ʀ.ɸ. 

ʘʩʧʠʨʘʥʪ 

ʅʅʎ çʀʥʩʪʠʪʫʪ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʠʤ. ɸ.ʅ. ʉʦʢʦʣʦʚʩʢʦʛʦè 

 

ʉʊɸʅɼɸʈʊʅʓɽ ʆɹʈɸɿʎʓ ʉʆʉʊɸɺɸ ʀ ʉɺʆʁʉʊɺ ɺ ʉʀʉʊɽʄɽ ʆɹɽʉʇɽʏɽʅʀʗ 

ʇʈʆʉʃɽɾʀɺɸɽʄʆʉʊʀ  ʀɿʄɽʈɽʅʀʁ 

 

ʉʪʘʥʜʘʨʪʥʳʝ ʦʙʨʘʟʮʳ ʟʘʥʠʤʘʶʪ ʢʣʶʯʝʚʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʝʥʠʠ ʝʜʠʥʩʪʚʘ 

ʠʟʤʝʨʝʥʠʡ. ɹʫʜʫʯʠ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ 

ʩʪʘʥʜʘʨʪʥʳʝ ʦʙʨʘʟʮʳ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ, 

ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ.  

ɿʘʜʘʯʘ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʝʜʠʥʩʪʚʘ, ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʤʝʞʜʫ ʣʘʙʦʨʘʪʦʨʠʷʤʠ; 

- ʧʝʨʝʜʘʯʘ ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ (ʥʘʮʠʦʥʘʣʴʥʳʭ) ʵʪʘʣʦʥʦʚ ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʢ ʝʜʠʥʠʮʘʤ ʚʝʣʠʯʠʥ, 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʤ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʵʪʘʣʦʥʘʤʠ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. 

ʉʪʘʥʜʘʨʪʥʳʝ ʦʙʨʘʟʮʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʢ ʝʜʠʥʠʮʘʤ 

ʚʝʣʠʯʠʥ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʤ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʠʣʠ ʵʪʘʣʦʥʘʤʠ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. ɺ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʵʪʦ ʥʝ ʚʦʟʤʦʞʥʦ, ʧʨʠʚʝʜʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ  ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʉʆ ʩ 

ʧʨʠʥʷʪʳʤʠ ʦʩʥʦʚʘʤʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ. ɺʦʧʨʦʩ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʦʙʨʘʟʮʦʚ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʤʠʪʝʪʘʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʂʦʤʠʪʝʪʝ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʮʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʀʉʆ/REMCO (WG 15 çMetrological traceabilityè). ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʦʙʨʘʟʮʦʚ ʨʝʘʣʠʟʫʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʟʤʝʨʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʧʝʨʦʚ, ʢ ʢʦʪʦʨʳʤ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ. ʇʨʠ ʵʪʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʘʪʪʝʩʪʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʨʝʧʝʨʘ, ʢ 

ʢʦʪʦʨʦʤʫ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ. ɺ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʩʚʦʡʩʪʚ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʧʦʚʝʨʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʜʝʡʩʪʚʫʶʱʠʭ ʧʦʚʝʨʦʯʥʳʭ ʩʭʝʤ ʩʨʝʜʩʪʚ 

ʠʟʤʝʨʝʥʠʡ, ʣʠʙʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʘʣʦʥʦʚ ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ, ʛʨʘʜʫʠʨʦʚʢʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʘʪʪʝʩʪʦʚʘʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʦʩʥʦʚ ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʠʤʝʶʱʠʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ  

ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʢ ʝʜʠʥʠʮʝ ʚʝʣʠʯʠʥʳ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʡ ʥʘʮʠʦʥʘʣʴʥʳʤ ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʵʪʘʣʦʥʦʤ, ʛʦʚʦʨʷ ʦ çʮʝʧʦʯʢʝ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠè. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʦʯʝʚʠʜʥʦ, ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚʦʧʨʦʩ ʧʝʨʝʩʤʦʪʨʘ ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʦʙʨʘʟʮʦʚ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉʆ ʚ ʮʝʣʷʭ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʧʨʦʮʝʜʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʚʳʧʫʩʢʘʝʤʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʢ 

ʥʘʮʠʦʥʘʣʴʥʳʤ ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʵʪʘʣʦʥʘʤ, ʠʣʠ ʢ ʧʨʠʥʷʪʳʤ ʦʩʥʦʚʘʤ ʜʣʷ ʩʨʘʚʥʝʥʠʷ. ʂʨʘʡʥʝ 

ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʧʨʠʟʥʘʥʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʠʪʝʣʝʡ ʩʪʘʥʜʘʨʪʥʳʭ 

ʦʙʨʘʟʮʦʚ. ʇʨʠʟʥʘʥʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʠʪʝʣʷ 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ.  
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ɺʽʨʠʯ ʇ.ɸ. 

ʽʥʞʝʥʝʨ ɯ ʢʘʪʝʛʦʨʽʾ 

ʄʘʢʦʚʝʡʯʫʢ ʊ.ɯ. 

ʢ.ʙ.ʥ., ʤ.ʥ.ʩ. 

ɯʥʩʪʠʪʫʪ ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʽ ʛʝʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ɽʌɽʂʊʀɺʅɯʉʊʔ ɿɸʉʊʆʉʋɺɸʅʅʗ ʊʈʀʅɽʂʉɸʇɸʂ-ɽʊʀʃʋ ɺ ʋʄʆɺɸʍ ʅʀɿʔʂʀʍ 

ɿʅɸʏɽʅʔ ʨʅ ɻʈʋʅʊʋ 

 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʦʣʦʩʦʚʠʭ ʢʫʣʴʪʫʨ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠʩʣʝʥʥʠʭ ʘʛʨʦʭʽʤʽʢʘʪʽʚ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʟʘʭʠʩʪ ʨʦʩʣʠʥ ʡ ʨʦʟʢʨʠʪʪʷ 

ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʫʣʴʪʫʨʠ, ʦʩʦʙʣʠʚʦ ʟʘ ʜʽʾ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɺʥʝʩʝʥʥʷ ʙʘʛʘʪʴʦʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʦʟʚʦʣʷʻ ʢʦʤʧʝʥʩʫʚʘʪʠ ʜʝʬʽʮʠʪ ʝʣʝʤʝʥʪʽʚ, ʘʣʝ, ʨʘʟʦʤ 

ʟ ʪʠʤ, ʯʘʩʪʦ ʩʧʨʠʷʻ ʧʽʜʢʠʩʣʝʥʥʶ ˇʨʫʥʪʽʚ, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʜʦʩʪʫʧʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʨʷʜʫ 

ʝʣʝʤʝʥʪʽʚ.  

ɿʘʧʦʙʽʛʘʥʥʷ ʚʠʣʷʛʘʥʥʶ ï ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʪʘʨʜʘʥʪʽʚ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʚʠʩʦʪʫ ʨʦʩʣʠʥʠ ʪʘ ʟʤʽʮʥʶʶʪʴ ʾʾ ʩʪʝʙʣʦ. ʆʜʥʽʻʶ ʽʟ 

ʩʧʦʣʫʢ ʟ ʨʝʪʘʨʜʘʥʪʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʻ ʪʨʠʥʝʢʩʘʧʘʢ-ʝʪʠʣ (ʊɽ) ï ʨʝʯʦʚʠʥʘ ʛʨʫʧʠ 

ʮʠʢʣʦʛʝʢʩʘʥʜʽʦʥʽʚ, ʦʩʥʦʚʥʦʶ ʤʽʰʝʥʥʶ ʷʢʦʾ ʻ 20-ʦʢʩʠʜʘʟʘ ʛʽʙʝʨʝʣʽʥʦʚʦʾ ʢʠʩʣʦʪʠ (ɻʂ), ʱʦ 

ʟʜʽʡʩʥʶʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝʘʢʪʠʚʥʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʚ ɻʂ1. ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʨʝʪʘʨʜʘʥʪʫ ʟʘ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʴ ʨʅ ˇʨʫʥʪʫ. ʉʪʝʨʠʣʽʟʦʚʘʥʝ (ʦʧʨʦʤʽʥʶʚʘʯ 

ʙʘʢʪʝʨʠʮʠʜʥʠʡ ʆɹʅ-35ʤ) ʥʘʩʽʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʩʦʨʪʫ ʉʤʫʛʣʷʥʢʘ (Triticum aestivum L.) 

ʧʨʦʨʦʱʫʚʘʣʠ ʫ ʯʘʰʢʘʭ ʇʝʪʨʽ ʥʘ ʜʚʦʰʘʨʦʚʦʤʫ ʬʽʣʴʪʨʫʚʘʣʴʥʦʤʫ ʧʘʧʝʨʽ, ʟʤʦʯʝʥʦʤʫ 

ʩʪʝʨʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʟ ʨʅ = 5 ʽ 7, ʚ ʪʝʤʨʷʚʽ ʧʨʠ 20 Áʉ ʧʨʦʪʷʛʦʤ 42 ʛʦʜ (ʍʊ 3/70-2). 

ʉʝʨʝʜʦʚʠʱʝ ʧʨʦʨʦʱʫʚʘʥʥʷ ï ʮʠʪʨʘʪʥʠʡ ʙʫʬʝʨ ʟ ʨʅ 5 ʽ ʨʅ 7. ʈʦʟʯʠʥ NaOH (0,1ʄ) ʦʙôʻʤʦʤ 

50 ʤʣ ʧʦʤʽʱʘʣʠ ʚ ʢʦʣʙʫ ʥʘ 100 ʤʣ ʽ ʨʦʟʙʘʚʣʷʣʠ ʨʦʟʯʠʥʦʤ ʮʠʪʨʘʪʫ ʥʘʪʨʽʶ (21,014 ʛ ʣʠʤʦʥʥʦʾ 

ʢʠʩʣʦʪʠ ʟ ʜʦʜʘʚʘʥʥʷʤ 200 ʤʣ NaOH (0,1 ʥ), ʜʦʚʦʜʠʣʠ ʜʦ 1 ʣ) ï pH ʦʪʨʠʤʘʥʦʛʦ ʨʦʟʯʠʥʫ 7. ɼʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʟ ʨʅ 5 ʧʨʦʚʦʜʠʣʠ ʪʘʢʫ ʞ ʧʨʦʮʝʜʫʨʫ ʟ 3,6 ʤʣ 0,1 ʄ NaOH. ʅʘ 24-ʪʫ 

ʛʦʜ. ʧʨʦʚʦʜʠʣʠ ʦʙʨʦʙʢʫ ʧʨʦʨʦʩʪʢʽʚ ʜʦʩʣʽʜʥʦʛʦ ʚʘʨʽʘʥʪʫ ʨʦʟʯʠʥʦʤ ʊɽ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10
-6

 ʄ 

ʧʨʦʪʷʛʦʤ 3 ʭʚ., ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ï ʚʽʜʧʦʚʽʜʥʠʤ ʙʫʬʝʨʦʤ ʧʨʦʨʦʱʫʚʘʥʥʷ. ʅʘ 42 ʛʦʜ 

ʽʥʪʘʢʪʥʽ ʢʦʨʝʥʽ ʜʦʚʞʠʥʦʶ 0,5 ʩʤ ʙʫʣʠ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ  4 Áʉ ʧʨʦʪʷʛʦʤ 2 ʛʦʜ. ʚ ʪʝʤʨʷʚʽ. ʈʦʟʯʠʥ 

ʜʣʷ ʽʥʢʫʙʘʮʽʾ ʤʽʩʪʠʚ 20 ʤʢʄ Fluo-3AM, 0,2 ʤʄ ʉʘʉl2 ʪʘ 50 ʤʄ ʩʦʨʙʽʪʦʣʫ. ʈʦʟʯʠʥ Fluo-3 AM 

ʜʦʜʘʚʘʚʩʷ ʟ ʚʠʭʽʜʥʦʛʦ ʨʦʟʯʠʥʫ 1 ʤʄ Fluo-3AM ʚ ɼʄʉʆ. ʇʽʩʣʷ ʽʥʢʫʙʫʚʘʥʥʷ, ʢʦʨʝʥʽ ʟʤʠʚʘʣʠ 

0,1 ʄ ʬʦʩʬʘʪʥʠʤ ʙʫʬʝʨʥʠʤ ʨʦʟʯʠʥʦʤ ʧʨʦʪʷʛʦʤ 15 ʭʚ. ɯʥʢʫʙʫʚʘʥʥʷ ʪʘ ʟʤʠʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ 

ʝʧʝʥʜʦʨʬʘʭ ʦʙôʻʤʦʤ 2 ʤʣ. ʌʣʫʦʨʝʩʮʝʥʮʽʶ ʢʦʨʝʥʽʚ, ʧʦʬʘʨʙʦʚʘʥʠʭ Fluo-3AM, ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʘ Olympus BX53 ʟ ʣʶʤʽʥʝʩʮʝʥʪʥʠʤ ʙʣʦʢʦʤ X-Cite Series 120 Q ʽ 

ʢʘʤʝʨʦʶ-ʜʝʪʝʢʪʦʨʦʤ Olympus DP72 ʥʘ ʜʦʚʞʠʥʽ ʭʚʠʣʽ ʟʙʫʜʞʝʥʥʷ 488 ʥʤ, ʝʤʽʩʽʾ ï 512 ʥʤ. 

ʂʦʥʪʨʦʣʝʤ ʩʣʫʛʫʚʘʣʘ ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ. ʇʦʚʪʦʨʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ 4-ʭ ʢʨʘʪʥʘ, 

ʘʥʘʣʽʪʠʯʥʘ 7-ʠ ʢʨʘʪʥʘ. ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ LabSens, ʘʥʘʣʽʟ ʷʩʢʨʘʚʦʩʪʽ ï ImageJ. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ Origin v.8.1. 

ʗʢ ʽ ʙʫʣʦ ʧʨʦʛʥʦʟʦʚʘʥʦ, ʟʘ ʧʦʧʝʨʝʜʥʽʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʢʘʣʴʮʽʶ ʚ ʤʝʨʠʩʪʝʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥʘʭ ʢʦʨʝʥʽʚ ʧʨʦʨʦʩʪʢʽʚ ʟʘ ʜʽʾ 

ʊɽ; ʟʘ ʨʅ=7 ʪʘʢʠʭ ʟʤʽʥ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʠʟʴʢʦʶ ʨʝʘʢʪʠʚʥʽʩʪʶ 

ʢʘʣʴʮʽʻʚʦʾ ʩʠʛʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʧʣʠʚʫ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, 

ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʊɽ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʙʫʜʝ ʟʥʠʞʝʥʘ. ɿʘ ʨʅ 5 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʣʴʥʦʛʦ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʢʘʣʴʮʽʶ ʫ 1,5 ʨʘʟʠ, ʱʦ 

ʤʘʡʞʝ ʚʽʜʧʦʚʽʜʘʻ ʨʝʘʢʮʽʾ ʢʣʽʪʠʥ ʥʘ ʊɽ ʙʝʟ ʽʤʽʪʘʮʽʾ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ.  

ʊʦʤʫ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘ ʫʤʦʚ ʟʥʠʞʝʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʫ, ʚ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ ʜʦ ʨʅ 5, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʊɽ ʙʫʜʝ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ. 
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ʉʠʜʷʢʠʥʘ ɽ.ɺ. 

ʢ. ʩ.-ʭ. ʥ., ʜʦʮʝʥʪ 

ʐʘʥʛʘʨʴ ɸ.ʉ. 

ʍʝʨʩʦʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʀɿʄɽʅɽʅʀʗ ɸɻʈʆʍʀʄʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ ʂɸʐʊɸʅʆɺʓʍ ʇʆʏɺ ʇʈʀ 

ɺʓʈɸʑʀɺɸʅʀʀ ʊʆʄɸʊʆɺ ɺ ʋʉʃʆɺʀʗʍ ʆʈʆʐɽʅʀʗ ʖɻɸ ʋʂʈɸʀʅʓ  

 

ʅʘ ʋʢʨʘʠʥʝ ʪʦʤʘʪ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʦʚʦʱʥʳʤ ʢʫʣʴʪʫʨʘʤ. ʇʣʦʜʳ ʠ 

ʧʨʦʜʫʢʪʳ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʧʦʵʪʦʤʫ 

ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ ʪʦʤʘʪʘ 

ʟʘʚʠʩʷʪ ʦʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʚʩʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʆʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʠ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʥʠʤʘʝʪ ʘʛʨʦʬʦʥ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʫʩʣʦʚʠʷʭ ʏʇ çʆʨʛʘʥʠʢ 

ʉʠʩʪʝʤʩè ɻʦʣʦʧʨʠʩʪʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʍʝʨʩʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2011-2012 ʛʛ. ʥʘʤʠ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʪʦʤʘʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʦʯʚʝ ʚ 2012 ʛ., ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

2011 ʛ., ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚʦʟʨʦʩʣʦ ʩ 2,15 ʜʦ 2,20%, ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʦʩʴ 

ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ. ʂʦʣʠʯʝʩʪʚʦ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ, ʥʘʦʙʦʨʦʪ, 

ʫʤʝʥʴʰʠʣʦʩʴ.  

ʇʦ ʛʨʘʜʘʮʠʠ ʊʶʨʠʥʘ-ʂʦʥʦʥʦʚʦʡ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʠʩʩʣʝʜʫʝʤʦʡ 

ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʧʦʚʳʰʝʥʥʦʝ (51-70 ʤʛ/ʢʛ ʧʦʯʚʳ), ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ (ʧʦ ʄʘʯʠʛʠʥʫ) ï 

ʦʯʝʥʴ ʚʳʩʦʢʦʝ (ʙʦʣʝʝ 60 ʤʛ/ʢʛ), ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï ʦʯʝʥʴ ʚʳʩʦʢʦʝ ʚ 2011 ʛ. (ʙʦʣʝʝ 600 ʤʛ/ʢʛ) 

ʠ ʚʳʩʦʢʦʝ ʚ 2012 ʛ. (401-600 ʤʛ/ʢʛ). ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʯʚʘ ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʘ 

ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ, ʠ ʥʘ ʪʘʢʦʤ ʘʛʨʦʬʦʥʝ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʫʶ ʠ 

ʩʪʘʙʠʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩ.-ʭ. ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʦʤʘʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʧʦʢʘʟʘʣʠ,  ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʘʥʠʦʥʦʚ HCO3
-
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, 

ʢʘʪʠʦʥʦʚ Ca
2+

, Mg
2+

, Na
+
, K

+
 ʚ 2012 ʛʦʜʫ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ, ʠʤʝʣʦ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʚʝʣʠʯʝʥʠʶ. ʂʦʣʠʯʝʩʪʚʦ SO4
2-
, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʠʣʦʩʴ. ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ 

ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʩ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ      (HCO3
- 
 - 0,8 Cl

-
 ï 0,3, Na

+
 - 

1,0, SO4
2-

 - 1,7) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʘʥʠʦʥʦʚ ʠ ʢʘʪʠʦʥʦʚ ʚ ʧʦʯʚʝʥʥʦʤ 

ʨʘʩʪʚʦʨʝ ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʠʭ ʥʝ ʧʨʝʚʳʰʘʝʪ. ʇʦ ʘʥʠʦʥʥʦʤʫ ʩʦʩʪʘʚʫ ʚ ʦʙʘ ʛʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʫʣʴʬʘʪʥʦʤʫ ʪʠʧʫ ʟʘʩʦʣʝʥʠʷ. ɽʩʣʠ  ʢʦʣʠʯʝʩʪʚʦ 

ʭʣʦʨʠʜʦʚ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʧʝʨʝʭʦʜ ʢ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʤʫ ʪʠʧʫ 

ʟʘʩʦʣʝʥʠʶ ʧʦʯʚʳ. ʇʦ ʢʘʪʠʦʥʥʦʤʫ ʩʦʩʪʘʚʫ ʪʠʧ ʟʘʩʦʣʝʥʠʷ ʠ ʚ 2011 ʛ., ʠ 2012 ʛ. ʤʘʛʥʠʝʚʦ-

ʢʘʣʴʮʠʝʚʳʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘʤʠ ʩʫʤʤʘ ʪʦʢʩʠʯʝʩʢʠʭ 

ʩʦʣʝʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,3%, ʪ.ʝ. ʘʥʘʣʠʟʠʨʫʝʤʘʷ ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ ʝʩʪʴ ʥʝʟʘʩʦʣʝʥʥʦʡ. ʆʙ ʵʪʦʤ 

ʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʪʥʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʦʩʪʘʪʢʘ, ʢʦʪʦʨʳʡ ʚ 2011 ʛ. ʩʦʩʪʘʚʠʣ 

0,05%, ʘ ʚ 2012 ʛ. - 0,07%, ʪ.ʝ. ʙʳʣ ʛʦʨʘʟʜʦ ʥʠʞʝ ʪʦʛʦ ʫʨʦʚʥʷ (0,15%), ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʨʦʠʩʭʦʜʷʪ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʩ.-ʭ. ʢʫʣʴʪʫʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʙʝʟ ʧʦʪʝʨʴ ʫʨʦʞʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ, ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʝʥʥʳʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʤʦʞʥʦ 

ʚʳʨʘʱʠʚʘʪʴ ʣʶʙʳʝ ʢʫʣʴʪʫʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʘʢʠʝ ʩʣʘʙʦʩʦʣʝʚʳʥʦʩʣʠʚʳʝ, ʢʘʢ ʪʦʤʘʪ. 

ʇʦʢʘʟʘʪʝʣʴ pH (ʜʣʷ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ 7,4 ï 7,9) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʛʠʧʩʦʚʘʥʠʷ. ʈʘʩʩʯʠʪʘʥʥʘʷ  ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʤʠ ʜʣʷ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʜʦʟʘ ʛʠʧʩʘ ʩʦʩʪʘʚʣʷʝʪ 

2-3 ʪ/ʛʘ. 
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ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʝʢʦʣʦʛʽʯʥʘ ʣʽʛʘ 

 

ʇʈʆ ʅɽʆɹʍɯɼʅɯʉʊʔ ʆʍʆʈʆʅʀ ɻʈʋʅʊɯɺ ʗʂ ʅʆɺʆɰ ʇʈɸʂʊʀʂʀ ʋ ɻɸʃʋɿɯ 

ʇʈʀʈʆɼʅʆ-ɿɸʇʆɺɯɼʅʆɻʆ ʌʆʅɼʋ 

 

ɻʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʟʥʠʱʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚ ʋʢʨʘʾʥʽ ʻ ʦʨʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ. 

ʋʢʨʘʾʥʘ ʤʘʻ ʦʜʠʥ ʟ ʥʘʡʚʠʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʦʨʘʥʦʩʪʽ ʟʝʤʝʣʴ ʚ ʩʚʽʪʽ, ʷʢʠʡ ʩʢʣʘʜʘʻ ʟʘ ʨʽʟʥʠʤʠ 

ʦʮʽʥʢʘʤʠ 54-57 %. ʇʨʠ ʮʴʦʤʫ ʧʦʨʦʛʦʚʠʤ ʚʚʘʞʘʻʪʴʩʷ ʧʦʢʘʟʥʠʢ 38,2. ʅʘʚʽʪʴ ʫ ʢʨʘʾʥʘʭ ɭʉ, ʜʝ 

ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʻ ʙʽʣʴʰʦʶ, ʮʷ ʮʠʬʨʘ ʩʢʣʘʜʘʻ 25,6 %. ʇʨʠ ʮʴʦʤʫ ʚ ɿʚʽʪʽ ʆʆʅ ʧʨʦ 

ɹʽʦʣʦʛʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʘ 2010 ʨ., ʛʦʚʦʨʠʪʴʩʷ, ʱʦ ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ ʧʣʘʥʫʻ ʜʦ 2050 ʨ. 

ʟʤʝʥʰʠʪʠ ʧʣʦʱʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʩʝʨʚʘʮʽʾ ʟʝʤʝʣʴ ʬʝʨʤʝʨʩʴʢʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ ʥʘ 200 ʪʠʩ. ʢʤ
2  
ʪʘ ʧʝʨʝʚʝʜʝʥʥʷ ʾʭ ʚ ʩʪʘʥ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ.  

ɿʛʽʜʥʦ ʜʦ ʈʦʟʰʠʨʝʥʦʛʦ ʧôʷʪʠʨʽʯʥʦʛʦ ʟʚʽʪʫ ʧʨʦ ʦʧʫʩʪʝʣʶʚʘʥʥʷ ʪʘ ʜʝʛʨʘʜʘʮʽʶ ʟʝʤʝʣʴ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʟʘ 2012 ʨ. çʙʽʣʷ 14 % 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʢʨʫʪʠʟʥʫ ʩʭʠʣʽʚ ʚʽʜ 3 ʜʦ 10Á. ʈʦʟʦʨʶʚʘʥʥʷ 

ʩʭʠʣʦʚʠʭ ʟʝʤʝʣʴ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʩʧʨʠʯʠʥʶʶʪʴ ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ. ɿʘʛʘʣʦʤ ʚ ʋʢʨʘʾʥʽ ʜʝʛʨʘʜʦʚʘʥʽ ʪʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʽ ˇʨʫʥʪʠ ʟʘʡʤʘʶʪʴ ʧôʷʪʫ ʯʘʩʪʠʥʫ 

ʨʽʣʣʽ (6,5 ʤʣʥ. ʛʘ), ʘ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʟʝʤʝʣʴ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ 

ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ. ʇʦʯʠʥʘʶʯʠ ʟ 1 ʩʽʯʥʷ 2008 ʨ., ʧʣʦʱʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ 

ʟʤʝʥʰʠʣʘʩʴ ʥʘ 92,4 ʪʠʩ. ʛʘ, ʧʨʦʪʝ, ʥʝ ʟʘ ʨʘʭʫʥʦʢ ʨʽʣʣʽ, ʘ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʱʝʥʥʷ ʩʽʥʦʞʘʪʝʡ, 

ʧʘʩʦʚʠʱ ʪʘ ʧʝʨʝʣʦʛʽʚ. ʇʣʦʱʘ ʨʽʣʣʽ ʥʘʚʧʘʢʠ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 64,8 ʪʠʩ. ʛʘè.  

ʅʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ʯʦʨʥʦʟʝʤʘʭ ʩʢʣʘʜʘʚ ʙʣʠʟʴʢʦ 9 %. ʅʘ ʧʦʯʘʪʢʫ 

ʍʍɯ ʩʪʦʣʽʪʪʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʫʤʫʩʫ 4 % ʚʚʘʞʘʻʪʴʩʷ ʣʝʜʴ ʥʝ ʝʪʘʣʦʥʦʤ ʨʦʜʶʯʦʩʪʽ. ʇʦʢʘʟʥʠʢʠ 

ʨʦʜʶʯʦʩʪʽ ʚʠʤʫʰʝʥʦ ʨʝʜʘʛʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʾ ʚʪʨʘʪʠ ʨʦʜʶʯʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ.  

ʉʪʝʧʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʢʦʥʩʝʨʚʘʮʽʾ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʫʛʣʝʮʶ, ʘ ʚʪʨʘʪʠ 

ʨʦʜʶʯʦʩʪʽ ï ʷʢ ʧʨʦʮʝʩ  ʚʠʚʽʣʴʥʝʥʥʷ ʚʫʛʣʝʮʶ ʫ ʘʪʤʦʩʬʝʨʫ. ɼʝʨʥʠʥʘ ʩʪʝʧʦʚʠʭ ʟʣʘʢʽʚ  ʥʝ 

ʧʨʦʧʫʩʢʘʻ ʜʦʱʦʚʫ ʚʦʣʦʛʫ ʛʣʠʙʦʢʦ ʧʽʜ ʟʝʤʣʶ, ʦʨʛʘʥʽʢʘ ʫ ʩʪʝʧʦʚʦʤʫ ˇʨʫʥʪʽ ʤʘʡʞʝ ʥʝ 

ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʽ ʘʢʪʠʚʥʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʝʧ, ʷʢʱʦ ʣʠʰʘʻʪʴʩʷ ʩʪʝʧʦʤ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ˇʨʫʥʪʽ ʛʫʤʫʩʫ. ʇʽʩʣʷ ʪʦʪʘʣʴʥʦʛʦ ʨʦʟʦʨʶʚʘʥʥʷ ʩʪʝʧʽʚ (ʦʩʪʘʥʥʷ 

ʤʘʩʰʪʘʙʥʘ ʭʚʠʣʷ ʨʦʟʦʨʶʚʘʥʥʷ ʚʽʜʙʫʣʘʩʴ ʚ 1954 ʨʦʮʽ), ʧʦʯʘʣʠʩʴ ʤʘʩʦʚʽ ʧʨʦʮʝʩʠ ʚʪʨʘʪʠ ʟ 

ˇʨʫʥʪʫ ʜʝʧʦʥʦʚʘʥʦʛʦ ʚʫʛʣʝʮʶ ʽ, ʚʽʜʧʦʚʽʜʥʦ ï ʚʪʨʘʪʠ ʨʦʜʶʯʦʩʪʽ. 

ʇʨʦʪʝ ʧʨʦʮʝʩʠ ʢʦʥʩʝʨʚʘʮʽʾ ʜʝʛʨʘʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʪʘ ʚʠʚʝʜʝʥʥʷ ʾʭ ʟ ʦʙʨʦʙʽʪʢʫ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʫ ʧʨʦʛʨʘʤʫ ʬʦʨʤʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ ʥʘ 2000-2015 ʨʦʢʠè ʥʝ ʬʽʥʘʥʩʫʶʪʴʩʷ ʽ ʥʝ ʟʜʽʡʩʥʶʶʪʴʩʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʋʢʨʘʾʥʽ ʥʝ ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽ  ʟʘʭʦʜʠ ʧʦ ʙʦʨʦʪʴʙʽ ʟ ʝʨʦʟʽʻʶ ʪʘ 

ʚʪʨʘʪʦʶ ʨʦʜʶʯʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ, ʘ ʧʨʠ ʮʴʦʤʫ, ʧʽʜ ʚʠʛʣʷʜʦʤ ʙʦʨʦʪʴʙʠ ʟ ʝʨʦʟʽʻʶ, ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʤʘʩʰʪʘʙʥʘ ʢʘʤʧʘʥʽʷ ʟʥʠʱʝʥʥʷ ʦʩʪʘʥʥʽʭ ʩʪʝʧʦʚʠʭ ʜʽʣʷʥʦʢ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʚʝʜʝʥʥʷ ʫ ʩʢʣʘʜʽ ʯʠʥʥʠʭ ʥʦʨʤ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʋʢʨʘʾʥʠè ʥʦʚʦʾ ʧʽʜʢʘʪʝʛʦʨʽʾ ʟʘʢʘʟʥʠʢʽʚ ï ʟʘʢʘʟʥʠʢʠ ʜʣʷ ʦʭʦʨʦʥʠ ˇʨʫʥʪʽʚ. 
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ʇʈʆ ʅɽʆɹʍɯɼʅɯʉʊʔ ʆʍʆʈʆʅʀ ʇʈʀʈʆɼʅʀʍ ʇɸʉʆɺʀʑ ʋ ʉʊɽʇʆɺɯʁ ɿʆʅɯ 

 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʪʝʨʠʪʦʨʽʡ, ʟʘʡʥʷʪʠʭ ʧʨʠʨʦʜʥʦʶ ʪʨʘʚôʷʥʠʩʪʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʫ 14 

ʦʙʣʘʩʪʷʭ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ, ʻ ʩʪʝʧʘʤʠ (ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʫʭʠʣʫ ʜʽʣʷʥʢʠ, 

ʢʘʪʝʛʦʨʽʾ ʟʝʤʝʣʴ ʪʦʱʦ), ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʙʦʪʘʥʽʯʥʠʭ ʪʘ ʛʝʦʙʦʪʘʥʽʯʥʠʭ ʪʝʨʤʽʥʽʚ. ɿʘ 

ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʩʪʝʧʦʚʠʭ ʜʽʣʷʥʦʢ ʚ ʋʢʨʘʾʥʽ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 3% ʚʽʜ 

ʧʣʦʱʽ ʜʝʨʞʘʚʠ (ʧʨʠ ʟʘʛʘʣʴʥʽʡ ʧʣʦʱʽ ʩʪʝʧʦʚʦʾ ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ ï 40%). ʋ ʜʝʷʢʠʭ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʘʭ ʯʘʩʪʢʘ ʨʽʣʣʽ ʧʝʨʝʚʠʱʫʻ 90%. ɺʨʘʭʦʚʫʶʯʠ ʧʣʦʱʫ ʟʘʙʫʜʦʚʠ, ʜʦʨʽʛ, 

ʣʽʩʦʩʤʫʛ ʽ ʪ.ʜ., ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʚʽʜ ʩʪʝʧʦʚʠʭ ʧʨʦʩʪʦʨʽʚ ʟʘʣʠʰʠʣʠʩʴ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʤʝʥʰʝ ʥʽʞ ʽʥʰʠʭ ʝʢʦʩʠʩʪʝʤ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ï ʧʣʦʱʘ ʣʽʩʽʚ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 15% ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. ʗʢʱʦ ʧʨʦʪʷʛʦʤ ʽʩʪʦʨʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʣʦʱʘ ʣʽʩʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ ʟʤʝʥʰʠʣʘʩʷ ʧʨʠʙʣʠʟʥʦ ʫʪʨʠʯʽ, ʪʦ ʧʣʦʱʘ ʩʪʝʧʽʚ ï ʫ 40 ʨʘʟʽʚ.  

ɿʘ ʮʽʻʾ ʧʨʠʯʠʥʠ, ʩʪʝʧʦʚʽ ʜʽʣʷʥʢʠ ʻ ʤʽʩʮʝʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʜʽʚ, ʟʘʥʝʩʝʥʠʭ ʜʦ ʦʭʦʨʦʥʥʠʭ 

ʩʧʠʩʢʽʚ. ɿʘʣʝʞʥʠʤʠ ʚʽʜ ʟʙʝʨʝʞʝʥʥʷ ʩʪʝʧʦʚʠʭ ʙʽʦʪʦʧʽʚ  ̒ 159 ʚʠʜʽʚ ʪʚʘʨʠʥ ʟ 543 ʚʢʣʶʯʝʥʠʭ ʜʦ 

ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (29%) ʪʘ 276 ʚʠʜʽʚ ʨʦʩʣʠʥ ʟ 826 (33,4%), ʚʢʣʶʯʝʥʠʭ ʜʦ ʏʂʋ. 

ʗʢʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʽʩʪʦʨʠʯʥʦ ʩʪʝʧʦʚʠʭ ʜʽʣʷʥʦʢ ʩʴʦʛʦʜʥʽ ʟʘʡʥʷʪʽ ʦʨʥʠʤʠ 

ʟʝʤʣʷʤʠ, ʪʦ ʧʨʠʨʦʜʥʘ ʩʪʝʧʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ ʟʙʝʨʝʞʝʥʘ ʣʠʰʝ ʥʘ ʜʽʣʷʥʢʘʭ ʽʟ ʩʢʣʘʜʥʠʤ 

ʨʝʣʴʻʬʦʤ ʘʙʦ ʥʘ ʧʨʘʢʪʠʯʥʦ ʧʦʟʙʘʚʣʝʥʠʭ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʣʘʥʜʰʘʬʪʘʭ ï ʥʘ ʚʠʭʦʜʘʭ ʧʦʨʽʜ 

ʽ ʧʽʩʢʽʚ, ʢʘʤôʷʥʠʩʪʠʭ ʟʝʤʣʷʭ ʪʘ ʫ ʷʨʫʞʥʦ-ʙʘʣʢʦʚʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ ʶʨʠʜʠʯʥʦ ʚʽʜʥʝʩʝʥʽ 

(ʧʦʤʠʣʢʦʚʦ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ) ʜʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ, ʘ ʩʘʤʝ çʥʝʚʛʽʜʴè, 

çʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭè ʪʘ çʜʝʛʨʘʜʦʚʘʥʠʭè ʟʝʤʝʣʴ.  

ɺ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʚʽʜʩʫʪʥʻ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʦʥʷʪʪʷ çʩʪʝʧè. ɺ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʪʘʢʦʞ ʥʝ 

ʚʜʘʻʪʴʩʷ ʟʥʘʡʪʠ ʬʘʢʪʠ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʝʧʽʚ. ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ʞʦʜʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ  ʦʭʦʨʦʥʫ ʩʪʝʧʽʚ ʚ ʋʢʨʘʾʥʽ ʥʝʤʘ. 

ʇʨʠ ʮʴʦʤʫ, ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʨʝʛʣʘʤʝʥʪʫʻ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʜʦ 10,4% ʫ 2015 ʨ. ʪʘ 15% ʚʽʜ ʧʣʦʱʽ ʜʝʨʞʘʚʠ ʚ 2020 (ʩʪʘʥʦʤ ʥʘ 1.01.2014 ï 

ʣʠʰʝ 6,05%). 

ɺ ʩʝʨʝʜʠʥʽ 90-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʪʘʢʦʞ ʽ ʧʨʦʛʨʘʤʠ ʢʦʥʩʝʨʚʘʮʽʾ 

ʟʝʤʝʣʴ (ʪʦʙʪʦ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ) ʥʘ ʟʥʘʯʥʽʡ ʧʣʦʱʽ ʝʨʦʜʦʚʘʥʦʾ ʨʽʣʣʽ. 

ʆʩʥʦʚʥʠʡ ʥʘʧʨʷʤʦʢ ʢʦʥʩʝʨʚʘʮʽʾ ʬʘʢʪʠʯʥʦ ʧʝʨʝʜʙʘʯʘʚ ʚʽʜʪʚʦʨʝʥʥʷ ʩʪʝʧʫ ˈ ʟʘʣʫʞʝʥʥʷ 

ʤʘʡʞʝ 7 ʤʣʥ. ʛʘ ʦʨʥʠʭ ʟʝʤʝʣʴ. ʇʽʜ ʟʘʣʽʩʝʥʥʷ ʙʫʣʦ ʟʘʧʣʘʥʦʚʘʥʦ 2 ʤʣʥ. ʛʘ ʦʨʥʠʭ ʟʝʤʝʣʴ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʢʦʥʩʝʨʚʘʮʽʷ ʮʠʭ 9 ʤʣʥ. ʛʘ ʥʝ ʨʦʟʚôʷʟʘʣʘ ʙ ʧʨʦʙʣʝʤʫ ʧʦʚʥʽʩʪʶ, ʧʨʦʪʝ, ʮʝ ʤʦʛʣʦ 

ʙ ʩʪʘʪʠ ʧʝʨʰʠʤ ʚʘʛʦʤʠʤ ʢʨʦʢʦʤ ʫ ʾʾ ʚʠʨʽʰʝʥʥʽ. ʅʘ ʞʘʣʴ, ʮʴʦʛʦ ʥʝ ʩʪʘʣʦʩʷ, ʙʦ ʦʜʥʦʯʘʩʥʦ ʚ 

ʜʝʨʞʘʚʽ ʨʦʟʧʦʯʘʚʩʷ ʧʨʦʮʝʩ ʨʦʟʧʘʶʚʘʥʥʷ, ʷʢʠʡ ʤʘʚ ʥʘ ʤʝʪʽ ʧʨʠʚʘʪʠʟʘʮʽʶ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʦʨʥʠʭ. ʗʢʙʠ ʜʝʨʞʘʚʘ ʚʠʨʽʰʠʣʘ ʧʝʨʝʜʘʪʠ ʫ 

ʧʨʠʚʘʪʥʽ ʨʫʢʠ ʥʝ ʙʽʣʴʰʝ 20 % ʨʽʣʣʽ, ʪʦ ʩʠʪʫʘʮʽʷ ʥʝ ʚʠʛʣʷʜʘʣʘ ʙ ʪʘʢʦʶ ʢʘʪʘʩʪʨʦʬʽʯʥʦʶ ʚ 

ʝʢʦʣʦʛʽʯʥʦʤʫ ʩʝʥʩʽ. 

ɿʘʤʽʩʪʴ ʮʴʦʛʦ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʬʘʪʘʣʴʥʝ ʨʽʰʝʥʥʷ ˈ ʨʦʟʧʘʶʚʘʪʠ ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ, ʘ ʮʝ ʚʝʣʠʯʝʟʥʘ ʧʣʦʱʘ: 275 ʪʠʩ. ʢʤ
2
 ʘʙʦ 45,5% ʪʝʨʠʪʦʨʽʾ 

ʢʨʘʾʥʠ. ɸ, ʦʪʞʝ, ʟʙʝʨʝʛʪʠ ʤʦʞʥʘ ʩʴʦʛʦʜʥʽ ʣʠʰʝ ʪʽ ʜʽʣʷʥʢʠ, ʱʦ ʟʘʣʠʰʠʣʠʩʴ ʫ ʜʝʨʞʘʚʥʽʡ 

ʚʣʘʩʥʦʩʪʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʧʨʠʨʦʜʥʽ  ʧʘʩʦʚʠʱʘ ʫ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ʷʢ ʢʣʶʯʦʚʠʡ 

ʨʝʟʝʨʚ ʟʝʤʝʣʴ, ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʽ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ. 
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ʋɼʂ 574 

ɽʩʘʣʠʝʚʘ ɿ.ʈ. 

ʤʘʛʠʩʪʨ 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʄʝʜʝʪʦʚʘ ʃ.ʉ. 

ʤʘʛʠʩʪʨ 

ɸʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ çʆʨʣʝʫè ʀʇʂʇʈ ʧʦ ʖʂʆ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʃʆʈʓ ʂɸʈɸʊɸʋʉʂʆɻʆ ɿɸʇʆɺɽɼʅʀʂɸ 

 

ʂʘʨʘʪʘʫʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ - ʩʘʤʳʡ ʤʦʣʦʜʦʡ ʩʨʝʜʠ 

ʟʘʧʦʚʝʜʥʠʢʦʚ ʈʝʩʧʫʙʣʠʢʠ. ʆʥ ʫʯʨʝʞʜʝʥ ʩʧʝʮʠʘʣʴʥʳʤ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ˉ240 ʦʪ 1 ʤʘʨʪʘ 2004 ʛ.  

ɼʦʤʠʥʘʥʪʦʤ ʛʦʨʥʳʭ ʧʦʣʳʥʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʵʥʜʝʤʠʯʥʳʡ ʚʠʜ - ʢʘʨʘʪʘʚʩʢʘʷ ʧʦʣʳʥʴ. 

ʕʪʦʪ ʧʦʣʫʢʫʩʪʘʨʥʠʢ ʩ ʠʟʷʱʥʳʤʠ ʩʝʨʦʚʘʪʦ-ʟʝʣʝʥʳʤʠ ʪʦʥʢʦ ʨʘʩʩʝʯʝʥʥʳʤʠ ʣʠʩʪʴʷʤʠ ʠ ʫʟʢʠʤ 

ʤʝʪʝʣʴʯʘʪʳʤ ʩʦʮʚʝʪʠʝʤ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʦʜʨʝʚʝʩʥʝʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʝʙʣʝʡ. ɺ 

ʩʪʝʧʷʭ ʜʦʤʠʥʠʨʫʝʪ ʪʠʧʯʘʢ, ʥʝʨʝʜʢʦ ʫʯʘʩʪʚʫʶʪ ʢʦʚʳʣʠ - ʢʘʚʢʘʟʩʢʠʡ ʠ ʢʘʨʘʪʘʚʩʢʠʡ.  

ʄʝʥʴʰʠʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʟʘʨʦʩʣʠ ʣʠʩʪʦʧʘʜʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ 

ʚʦʛʥʫʪʳʤ ʩʢʣʦʥʘʤ ʠ ʧʣʦʱʘʜʢʘʤ ʧʦʜ ʩʢʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. ɺ ʪʘʢʠʭ ʟʘʨʦʩʣʷʭ ʜʦʤʠʥʠʨʫʶʪ 

ʞʠʤʦʣʦʩʪʴ ʤʦʥʝʪʦʣʠʩʪʥʘʷ ʠ ʜʚʘ ʚʠʜʘ ʢʠʟʠʣʴʥʠʢʘ - ʢʘʨʘʪʘʚʩʢʠʡ (ʵʥʜʝʤ ʭʨʝʙʪʘ) ʠ 

ʠʥʘʢʦʮʚʝʪʥʳʡ. ʀʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʜʝʨʝʚʮʘ ʨʷʙʠʥʳ ʧʝʨʩʠʜʩʢʦʡ ʠ ʙʦʷʨʳʰʥʠʢʘ ʂʦʨʦʣʴʢʦʚʘ. 

ʂ ʨʝʜʢʠʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ ʟʘʧʦʚʝʜʥʠʢʘ ʦʪʥʦʩʷʪʩʷ ʪʫʛʘʡʥʳʝ ʣʝʩʘ. ʕʪʠ ʫʟʢʠʝ 

ʧʦʣʦʩʢʠ ʛʘʣʝʨʝʡʥʦʛʦ ʣʝʩʘ ʚʜʦʣʴ ʨʫʩʝʣ ʨʝʢ ʦʯʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʘʞʫʨʥʦʡ ʣʠʩʪʚʦʡ 

ʨʝʣʠʢʪʦʚʦʛʦ ʷʩʝʥʷ ʩʦʛʜʠʡʩʢʦʛʦ ʠ ʥʝʞʥʳʤʠ ʩʠʟʦʚʘʪʳʤʠ ʢʨʦʥʘʤʠ ʥʝʚʳʩʦʢʠʭ ʠʚ. ʀʟʨʝʜʢʘ ʚ ʠʭ 

ʩʦʩʪʘʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʙʦʷʨʳʰʥʠʢ ʪʫʨʢʝʩʪʘʥʩʢʠʡ, ʪʫʪʦʚʥʠʢ, ʷʙʣʦʥʷ ʉʠʚʝʨʩʘ ʠ ʢʣʝʥ ʉʝʤʝʥʦʚʘ. 

ʂʣʝʥ, ʢʘʢ ʠ ʷʩʝʥʴ, ʷʚʣʷʝʪʩʷ ʞʠʚʳʤ ʦʩʢʦʣʢʦʤ ʜʨʝʚʥʠʭ ʪʨʝʪʠʯʥʳʭ ʣʝʩʦʚ. ʆʜʥʘʢʦ ʦʥ ʣʫʯʰʝ 

ʧʝʨʝʥʦʩʠʪ ʟʘʩʫʭʫ, ʧʦʵʪʦʤʫ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʦʪʢʨʳʪʳʭ ʩʫʭʠʭ ʩʢʣʦʥʘʭ. 

ʅʝʙʦʣʴʰʠʝ ʝʛʦ ʛʨʫʧʧʳ, ʧʦ 10-30 ʜʝʨʝʚʴʝʚ, ʯʝʨʝʜʫʶʪʩʷ ʩ ʨʦʱʠʮʘʤʠ ʜʨʫʛʦʛʦ ʨʝʣʠʢʪʘ - ʛʨʫʰʠ 

ʈʝʛʝʣʷ, ʫʢʨʘʰʘʷ ʙʝʟʣʝʩʥʳʝ ʩʢʣʦʥʳ ʮʝʥʪʨʘʣʴʥʦʛʦ ʂʘʨʘʪʘʫ. 

ʇʦ ʩʫʭʠʤ ʜʥʠʱʘʤ ʫʱʝʣʠʡ ʠ ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ ʦʪʜʝʣʴʥʳʤʠ ʧʷʪʥʘʤʠ ʧʣʦʱʘʜʴʶ 

ʦʪ 0,01 ʜʦ 0,5 ʛʘ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʪʘʚʦʣʛʦʮʚʝʪʘ ʐʨʝʥʢʘ. ʕʪʦʪ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʦʙʳʯʥʳʡ ʢʫʩʪʘʨʥʠʢ ʠʟ ʩʝʤʝʡʩʪʚʘ ʈʦʟʦʮʚʝʪʥʳʭ ï ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʤʦʥʦʪʠʧʥʦʛʦ 

(ʦʜʥʦʚʠʜʦʚʦʛʦ) ʨʦʜʘ, ʩʦʭʨʘʥʠʚʰʠʡʩʷ ʩʦ ʚʨʝʤʝʥ ʵʧʦʭʠ ʧʘʣʝʦʛʝʥʘ (ʙʦʣʝʝ 30 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ) 

ʪʦʣʴʢʦ ʚ ʜʚʫʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʪʦʯʢʘʭ ʂʘʟʘʭʩʪʘʥʘ - ʧʫʩʪʳʥʝ ɹʝʪʧʘʢʜʘʣʘ ʠ ʛʦʨʘʭ ʂʘʨʘʪʘʫ. ɺ 

ʜʦʣʠʥʘʭ ʨʝʢ ɹʘʷʣʜʳʨ ʠ ʂʘʥʪʘʛʠ ʦʪʤʝʯʝʥʳ ʩʘʤʳʝ ʤʦʱʥʳʝ ʵʢʟʝʤʧʣʷʨʳ, ʚʳʩʦʪʦʡ ʜʦ 2,5 ʤ ʠ 

ʪʦʣʱʠʥʦʡ ʩʪʚʦʣʘ ʜʦ 15 ʩʤ. ʂʨʦʥʘ ʠʭ ʙʳʚʘʝʪ ʜʦ 3 ʤ ʜʠʘʤʝʪʨʦʤ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʫʱʠʭ 

ʚʝʪʦʯʝʢ ʥʝʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ 500-800. ɺ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʚ ʩʝʨʝʜʠʥʝ ʠʶʥʷ ʵʪʠ ʢʫʩʪʳ ʢʘʞʫʪʩʷ 

ʦʜʝʪʳʤʠ ʚ ʦʙʣʘʢʦ ʥʝʞʥʦʛʦ ʙʣʝʜʥʦ-ʨʦʟʦʚʘʪʦʛʦ ʢʨʫʞʝʚʘ, ʦʞʠʚʣʷʝʤʦʛʦ ʥʝʫʤʦʣʯʥʳʤ ʛʫʣʦʤ 

ʧʯʝʣ ʠ ʦʩ. 

ʏʨʝʟʚʳʯʘʡʥʦ ʦʨʠʛʠʥʘʣʴʥʳ ʧʦ ʚʥʝʰʥʝʤʫ ʦʙʣʠʢʫ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʩʦʦʙʱʝʩʪʚʘ ʩ ʫʯʘʩʪʠʝʤ ʜʨʫʛʠʭ ʨʝʣʠʢʪʦʚ ʠ ʵʥʜʝʤʦʚ ʂʘʨʘʪʘʫ - ʣʝʧʠʜʦʣʦʬʳ ɻʦʤʦʣʠʮʢʦʛʦ, 

ʨʘʧʦʥʪʠʢʫʤʘ ʢʘʨʘʪʘʚʩʢʦʛʦ, ʣʦʞʥʦʡ ʰʘʥʜʨʳ. ɺ ʩʦʦʙʱʝʩʪʚʘʭ ʢʫʟʠʥʠʠ ʤʳʥʞʠʣʢʝʥʩʢʦʡ, 

ʥʘʧʨʠʤʝʨ, ʦʪʤʝʯʝʥʦ 94 ʚʠʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ 30 ʵʥʜʝʤʦʚ ʠ 8 ʢʨʘʩʥʦʢʥʠʞʥʳʭ. 

ɺ ʮʝʣʦʤ ʬʣʦʨʘ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʟʘʧʦʚʝʜʥʠʢʘ, ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ, 

ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 400 ʚʠʜʦʚ. ʆʥʘ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʰʝʡ ʩʪʝʧʝʥʴʶ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʢʦʥʛʣʦʤʝʨʘʪ ʜʨʝʚʥʝʡʰʠʭ ʠ ʥʦʚʳʭ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ, ʨʘʩ ʠ 

ʬʦʨʤ. ʅʝ ʤʝʥʝʝ 25% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʨʝʜʢʠʭ. ʊʦʣʴʢʦ 

ʢʘʨʘʪʘʫʩʢʠʭ ʵʥʜʝʤʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ 53 ʚʠʜʘ, ʝʱʝ 10 - ʵʥʜʝʤʠʯʥʳ 

ʜʣʷ ʂʘʨʘʪʘʫ ʠ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. ɺ ʂʨʘʩʥʫʶ ʢʥʠʛʫ (ʩ ʫʯʝʪʦʤ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ 2-ʛʦ 

ʠʟʜʘʥʠʷ) ʟʘʥʝʩʝʥʦ 42 ʚʠʜʘ. 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʩʦʭʨʘʥʝʥʠʝ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʤʦʥʦʪʠʧʥʳʭ ʨʦʜʦʚ. ʂʨʦʤʝ ʫʧʦʤʷʥʫʪʦʛʦ 

ʚʳʰʝ ʪʘʚʦʣʛʦʮʚʝʪʘ, ʵʪʦ ʝʱʝ ʯʝʪʳʨʝ ʨʘʩʪʝʥʠʷ: ʣʞʝʧʫʩʪʳʥʥʦʢʦʣʦʩʥʠʢ ʉʝʚʝʨʮʦʚʘ, 




