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ʆʊ ʈɽɼɸʂʎʀʀ 
 

 ʈʦʩʵʥʝʨʛʦʘʪʦʤʫ - 20 ʣʝʪ! ɺʩʝ ʵʪʠ ʛʦʜʳ ʥʘʰ ʠʥʩʪʠʪʫʪ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʢʦʥʮʝʨʥʦʤ.  

ʉʝʛʦʜʥʷ ʆɸʆ ç ʂʦʥʮʝʨʥ ʈʦʩʵʥʝʨʛʦʘʪʦʤè ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ 10 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʪʦʤʥʳʭ 

ʩʪʘʥʮʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʈʦʩʪʦʚʩʢʘʷ ɸʕʉ ʷʚʣʷʝʪʩʷ ʜʣʷ ʥʘʩ ʙʘʟʦʚʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, 

ʥʘʜʝʞʥʳʤ ʧʘʨʪʥʝʨʦʤ.  

 ʄʳ ʥʝ ʩʣʫʯʘʡʥʦ ʟʘʚʝʣʠ ʵʪʦʪ ʨʘʟʛʦʚʦʨ ʦ ʧʘʨʪʥʝʨʩʪʚʝ. ʉʝʛʦʜʥʷ ʫʞʝ ʤʘʣʦ ʧʦʣʫʯʘʪʴ 

ʤʘʪʝʨʠʘʣʴʥʫʶ ʠʣʠ ʢʘʢʫʶ-ʣʠʙʦ ʜʨʫʛʫʶ ʧʦʤʦʱʴ ʦʪ ʫʯʨʝʜʠʪʝʣʷ, ʘ ʚʟʘʤʝʥ ʧʦʩʪʘʚʣʷʪʴ ʝʤʫ 

ʢʘʜʨʳ, ʪʨʝʙʫʶʱʠʝ ʜʦʫʯʠʚʘʷ ʠ ʜʦʪʷʛʠʚʘʥʠʷ ʜʦ ʩʧʝʮʠʘʣʠʩʪʘ ʘʪʦʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʪʚʝʪ ʥʘ ʚʳʟʦʚ ʚʨʝʤʝʥʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʨʘʟʚʠʪʠʝʤ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ, 

ʩʦʩʪʦʠʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʥʘ ʨʝʰʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʦʪʨʘʩʣʠ, ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʠʪʦʢʘ ʪʘʣʘʥʪʣʠʚʦʡ ʤʦʣʦʜʝʞʠ 

ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʜʨʦʚ, ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʦʭʨʘʥʝʥʠʠ ʠ ʧʝʨʝʜʘʯʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʥʘʫʢʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʟʜʘʥʠʝ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʥʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʜʘʯ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʛʘʨʘʥʪʠʨʫʷ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ.  

 ʊʦ, ʯʪʦ ʥʘʩ ʩʚʷʟʳʚʘʶʪ ʠʤʝʥʥʦ ʪʘʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ VIII  ʝʞʝʛʦʜʥʘʷ 

ʥʘʫʯʥʦ ï ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ ʛʣʦʙʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʜʝʨʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʚ ʵʪʠ ʜʥʠ ʚ ɺʦʣʛʦʜʦʥʩʢʝ. ɽʱʝ ʜʚʘ ʛʦʜʘ ʥʘʟʘʜ ʥʘ 

ʧʦʜʦʙʥʦʤ ʤʝʨʦʧʨʠʷʪʠʠ ʤʳ ʤʦʛʣʠ ʛʦʚʦʨʠʪʴ  ʪʦʣʴʢʦ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʚʦʜʠʤʦʛʦ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʯʝʨʝʜʥʦʛʦ ʙʣʦʢʘ ʈʦʩʪʦʚʩʢʦʡ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ, ʩʝʛʦʜʥʷ ʙʫʜʝʤ 

ʦʙʩʫʞʜʘʪʴ ʚʦʧʨʦʩʳ ʛʣʦʙʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝʭ ʷʜʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. ʂʦʥʬʝʨʝʥʮʠʷ 

ʧʨʠʦʙʨʝʣʘ ʩʪʘʪʫʩ ʤʝʞʜʫʥʘʨʦʜʥʦʡ, ʠ ʥʘ ʫʯʘʩʪʠʝ ʚ ʥʝʡ ʧʨʠʰʣʠ ʟʘʷʚʢʠ ʠʟ-ʟʘ ʨʫʙʝʞʘ, ʠʟ 

ʩʪʨʘʥ, ʛʜʝ ʘʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʧʝʨʝʞʠʚʘʝʪ  ʨʝʥʝʩʩʘʥʩ. ʇʨʦʚʝʨʝʥʥʳʝ ʚʨʝʤʝʥʝʤ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʨʦʩʩʠʡʩʢʠʭ ʘʪʦʤʥʳʭ ʵʥʝʨʛʦʙʣʦʢʦʚ ʩʪʘʣʠ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ 

ʧʝʨʝʜʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʝ ʷʜʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 ʄʳ, ʚʳʩʪʨʘʠʚʘʷ ʦʪʥʦʰʝʥʠʷ ʩ ʬʠʣʠʘʣʦʤ ʢʦʥʮʝʨʥʘ ʈʦʩʪʦʚʩʢʦʡ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʝʡ, 

ʚʩʝʤ ʩʝʨʜʮʝʤ çʧʨʦʨʘʩʪʘʷ ʚ ʥʝʡè, ʪʘʢ ʞʝ ʢʘʢ ʠ ʘʪʦʤʱʠʢʠ, ʧʦʥʠʤʘʝʤ, ʯʪʦ ʧʦʜʛʦʪʦʚʢʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ï ʟʘʣʦʛ  ʙʝʟʦʧʘʩʥʦʡ, ʥʘʜʝʞʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ 

ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

 ʅʘʰ ʚʫʟ ʫʞʝ ʤʦʞʝʪ ʧʦʜʝʣʠʪʴʩʷ ʦʧʳʪʦʤ!   

 

ɺ.ɸ. ʈʫʜʝʥʢʦ, 

ʨʫʢʦʚʦʜʠʪʝʣʴ ɺʀʊʀ ʅʀʗʋ ʄʀʌʀ 
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ʋɼʂ 621.039 (470.61) 

 

ʈʆʉʊʆɺʉʂɸʗ ɸʕʉ: ʇɽʈʉʇɽʂʊʀɺʓ ʀ ɿɸɼɸʏʀ 
 

ɸ.ɸ. ʉʘʣʴʥʠʢʦʚ 
 

ʌʠʣʠʘʣ ʆɸʆ çʂʦʥʮʝʨʥ ʈʦʩʵʥʝʨʛʦʘʪʦʤè 

çʈʦʩʪʦʚʩʢʘʷ ʘʪʦʤʥʘʷ ʩʪʘʥʮʠʷè 

Branch of JSC «Concern Rosenergoatom» 

«Rostov Nuclear Power Plant» 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʈʦʩʪʦʚʩʢʘʷ ɸʕʉ ʩʘʤʘʷ ʤʦʣʦʜʘʷ ʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʨʦʩʩʠʡʩʢʠʭ 

ɸʕʉ. ɺ ʜʝʢʘʙʨʝ 2011 ʛʦʜʘ ʩʪʘʥʮʠʷ ʦʪʤʝʪʠʣʘ ʜʝʩʷʪʠʣʝʪʠʝ ʩ ʤʦʤʝʥʪʘ ʩʜʘʯʠ ʧʝʨʚʦʛʦ 

ʵʥʝʨʛʦʙʣʦʢʘ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʇʝʨʚʳʡ ʵʥʝʨʛʦʙʣʦʢ ʙʳʣ ʧʫʱʝʥ ʩʧʫʩʪʷ 23 

ʛʦʜʘ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʘʢʪʦʨ ï ʯʝʨʝʟ 20 ʣʝʪ ʩ ʪʦʛʦ ʜʥʷ, ʢʘʢ ʩʦʰʝʣ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʚʝʡʝʨʘ. ɺʪʦʨʦʡ ʵʥʝʨʛʦʙʣʦʢ ʙʳʣ ʧʨʠʥʷʪ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʜʝʢʘʙʨʝ 2010 ʛ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʧʨʝʜʤʝʪ ʥʘʰʝʡ ʛʦʨʜʦʩʪʠ, ʩ 

ʜʨʫʛʦʡ ï ʩʧʝʮʠʬʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʚʰʝʛʦʩʷ ʚ ʨʝʞʠʤʝ ʢʦʥʩʝʨʚʘʮʠʠ.  

ɺʧʨʦʯʝʤ, ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʨʘʣʴʥʦ ʠʣʠ ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʨʝʣʦ. ʄʳ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʥʘʜʝʞʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʘʪʦʤʥʳʭ ʨʝʘʢʪʦʨʦʚ ï ɺɺʕʈ-

1000.  

 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʚ 2012 ʛ.: 

1. ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤ. 

2. ʇʦʜʛʦʪʦʚʢʘ ʢ ʧʨʦʭʦʞʜʝʥʠʶ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʤʘʢʩʠʤʫʤʘ ʥʘʛʨʫʟʦʢ 2012-2013 ʛʛ. 

3. ʆʙʝʩʧʝʯʝʥʠʝ ʛʦʜʦʚʦʡ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʦʙʲʝʤʝ, ʥʝ ʤʝʥʝʝ 
14,724 ʤʣʨʜ. ʢɺʪ.ʯʘʩ. 

4. ʆʙʝʩʧʝʯʝʥʠʝ ʂʀʋʄ ï ʥʝ ʤʝʥʝʝ 84,63%. 

5. ʈʝʘʣʠʟʘʮʠʷ ʨʝʰʝʥʠʡ ʧʦ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʳʤ ʜʝʡʩʪʚʠʷʤ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʘʥʦʤʘʣʴʥʳʭ ʚʥʝʰʥʠʭ ʩʦʙʳʪʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ/ʠʣʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

 

ʇʦ ʙʣʦʢʫ ˉ1 

1. ʆʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʳ ʚ ʧʝʨʠʦʜ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 6 ʩʫʪʦʢ 
ʩ 05 ʧʦ 10 ʤʘʷ ʠ ʩʨʝʜʥʝʛʦ ʨʝʤʦʥʪʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʘʥʦʚʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʝ 

ʙʦʣʝʝ ï 40 ʩʫʪʦʢ (ʩ 10 ʘʚʛʫʩʪʘ ʧʦ 18 ʩʝʥʪʷʙʨʷ). 

2. ʆʙʝʩʧʝʯʝʥʠʝ ʛʦʜʦʚʦʡ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʦʙʲʝʤʝ, ʥʝ ʤʝʥʝʝ 

7,673 ʤʣʨʜ. ʢɺʪ.ʯʘʩ. 

3. ʆʙʝʩʧʝʯʝʥʠʝ ʂʀʋʄ ï ʥʝ ʤʝʥʝʝ 87,35%. 

 

ʇʦ ʙʣʦʢʫ ˉ2 

1. ʆʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʳ ʚ ʧʝʨʠʦʜ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʣʘʥʦʚʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʝ ʙʦʣʝʝ ï 60 ʩʫʪʦʢ (ʩ 19 ʤʘʷ ʧʦ 17 ʠʶʣʷ). 

2. ʆʙʝʩʧʝʯʝʥʠʝ ʛʦʜʦʚʦʡ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʦʙʲʝʤʝ, ʥʝ ʤʝʥʝʝ 

7,051 ʤʣʨʜ. ʢɺʪ.ʯʘʩ. 

3. ʆʙʝʩʧʝʯʝʥʠʝ ʂʀʋʄ ï ʥʝ ʤʝʥʝʝ 80,27%. 

4. ʇʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʧʦʚʳʰʝʥʠʶ ʤʦʱʥʦʩʪʠ ʜʦ 104 % ʥʦʤʠʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ï 

ʚʳʧʦʣʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩʧʳʪʘʥʠʡ (ʠʶʣʴ - ʘʚʛʫʩʪ 2012 ʛ.) ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 

ʨʘʟʨʝʰʝʥʠʷ ʦʪ ʈʦʩʪʝʭʥʘʜʟʦʨʘ ʈʌ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʙʫʜʝʪ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʦʙʣʦʢʘ ˉ2 ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʚ 
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ʪʝʯʝʥʠʝ 3-6 ʪʦʧʣʠʚʥʳʭ ʢʘʤʧʘʥʠʡ (2012-2017ʛ) ʥʘ ʫʨʦʚʥʝ ʤʦʱʥʦʩʪʠ 104% ʦʪ 

ʥʦʤʠʥʘʣʴʥʦʡ. 

 

ʅʦʚʳʝ ʊɺʉ. 18-ʤʝʩʷʯʥʘʷ ʢʘʤʧʘʥʠʷ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʝʩʴʤʘ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪʩʷ ʥʘ ɸʕʉ 

ʥʦʚʳʝ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʠʧʳ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʩʙʦʨʦʢ (ʊɺʉ), ʚ ʯʘʩʪʥʦʩʪʠ, ʊɺʉ-ɸ, 

ʊɺʉ-2, ʊɺʉ-2ʄ. ʎʝʣʴʶ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ  ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʥʝʨʛʦʙʣʦʢʦʚ. ʅʦʚʳʝ ʊɺʉ ʧʦʟʚʦʣʷʶʪ 

ʜʦʩʪʠʛʘʪʴ ʚʝʩʴʤʘ ʚʳʩʦʢʠʭ ʚʳʛʦʨʘʥʠʡ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʝʡʩʪʚʫʶʱʠʭ ʵʥʝʨʛʦʙʣʦʢʦʚ ʠ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʮʝʣʦʤ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʊɺʉ ʥʘ ʵʥʝʨʛʦʙʣʦʢʘʭ ɺɺʕʈ-1000 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʥʘ 18-ʪʠ ʤʝʩʷʯʥʫʶ ʪʦʧʣʠʚʥʫʶ ʢʘʤʧʘʥʠʶ. ɽʝ ʮʝʣʴʶ 

ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ (ʂʀʋʄ), 

ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʚʳʨʘʙʦʪʢʠ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʵʥʝʨʛʦʙʣʦʢʘʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ɺʥʝʜʨʝʥʠʝ ʊɺʉ-2ʄ ʠ ʧʝʨʝʭʦʜ ʥʘ ʨʘʙʦʪʫ ʚ 18-ʪʠ ʤʝʩʷʯʥʦʡ ʪʦʧʣʠʚʥʦʡ ʢʘʤʧʘʥʠʠ 

ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʭʨʘʥʝʥʠʝʤ ʠ ʚʳʚʦʟʦʤ ʦʪʨʘʙʦʪʘʚʰʝʛʦ 

ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ (ʆʗʊ): 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʚʦʟʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʩʙʦʨʦʢ (ʆʊɺʉ) ʩ 

ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʦʡ ʚʳʛʦʨʘʥʠʷ ʠ ʚʳʩʦʢʠʤ ʦʩʪʘʪʦʯʥʳʤ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝʤ; 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʚʥʝʩʝʥʠʷ ʚ ʩʝʨʪʠʬʠʢʘʪ-ʨʘʟʨʝʰʝʥʠʝ ʥʘ 

ʢʦʥʩʪʨʫʢʮʠʶ ʫʧʘʢʦʚʢʠ ʠ ʧʝʨʝʚʦʟʢʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʧʘʢʦʚʦʯʥʳʭ ʢʦʤʧʣʝʢʪʦʚ ʩ 

ʦʪʨʘʙʦʪʘʚʰʠʤ ʷʜʝʨʥʳʤ ʪʦʧʣʠʚʦʤ ʩʝʨʠʡʥʳʭ ʨʝʘʢʪʦʨʦʚ ɺɺʕʈ-1000 ʠʟʤʝʥʝʥʠʡ, 

ʜʦʧʫʩʢʘʶʱʠʭ ʧʝʨʝʚʦʟʢʫ ʊɺʉ-2ʄ ʩʦ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʦʡ ʚʳʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʜʦ 68,0 

ʄɺʪ*ʩʫʪ/ʢʛ U ʠ ʦʙʦʛʘʱʝʥʠʝʤ ʜʦ 5,0 %. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʝʭʦʜ ʥʘ 18-ʪʠ ʤʝʩʷʯʥʫʶ ʪʦʧʣʠʚʥʫʶ ʢʘʤʧʘʥʠʶ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʘ 18-ʪʠ ʤʝʩʷʯʥʳʡ ʤʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜ ʚʭʦʜʠʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ, ʢʦʪʦʨʳʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʩʤʦʪʨʝʪʴ ʠ ʧʨʠʚʝʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ.   

 

ʄʦʜʝʨʥʠʟʘʮʠʷ 

ɸʪʦʤʥʳʡ ʵʥʝʨʛʦʙʣʦʢ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞʥʳʤ ʠ ʩʦʚʝʨʰʝʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ 

ʦʙʲʝʢʪʦʤ, ʚʦʧʣʦʱʝʥʠʝʤ ʩʘʤʦʡ ʧʝʨʝʜʦʚʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʤʳʩʣʠ. ʅʦ ʚʨʝʤʷ ʠʜʸʪ, ʪʝʭʥʠʢʘ 

ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ  ʥʝ ʦʪʩʪʘʪʴ ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ, ʜʘʞʝ ʩʘʤʳʡ 

ʩʦʚʝʨʰʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʫʣʫʯʰʝʥʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ. 

 

ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʘ ɸʕʉ ʷʚʣʷʶʪʩʷ:  

ï ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ɸʕʉ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʨʠʪʝʨʠʷʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ; 

ï ʧʨʦʜʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʵʥʝʨʛʦʙʣʦʢʦʚ;  

ï ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʵʥʝʨʛʦʙʣʦʢʘʭ 

ɸʕʉ; 

ï ʩʥʠʞʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʨʘʩʯʸʪʝ ʥʘ ʚʳʨʘʙʦʪʘʥʥʳʡ ʢʠʣʦʚʘʪʪ-

ʯʘʩ; 

ï ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɸʕʉ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʨʳʥʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ: 
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ʊʝʭʥʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʥʝʨʛʦʙʣʦʢʦʚ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʉʚʦʜʥʦʡ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʆɸʆ çʂʦʥʮʝʨʥ ʈʦʩʵʥʝʨʛʦʘʪʦʤè ʠ ʂʦʤʧʣʝʢʩʥʦʡ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʨʦʛʨʘʤʤʳ-ʧʨʦʛʥʦʟʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ. 

ʇʨʦʮʝʩʩ ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʘ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ - ʧʣʘʥʦʤʝʨʥʳʡ ʠ ʧʦʩʪʦʷʥʥʳʡ. ʆʥ 

ʧʨʦʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʨʝʤʦʥʪʦʚ, ʥʦ ʠ ʚ 

ʤʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜ, ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʤʝʥʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʝ, 

ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʢʫ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʱʝ ʙʦʣʝʝ 

ʥʘʜʝʞʥʫʶ, ʙʝʟʦʧʘʩʥʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ.  

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʧʨʦʜʣʝʥʠʷ ʨʘʙʦʪʳ ʵʥʝʨʛʦʙʣʦʢʦʚ 

ʥʘ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʚ ʧʝʨʠʦʜ 2002 ï 2011 ʛʛ. ʚʳʧʦʣʥʝʥʳ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʟʘʤʝʥʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʨʝʘʣʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ: 

- ʄʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘʧʨʦʝʢʪʥʳʭ ʘʚʘʨʠʡ ʥʘ ʈʦʩʪʦʚʩʢʦʡ 
ɸʕʉ (ʌʫʢʫʩʠʤʘɼʘʡʠʯʠ); 

- ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʤʝʥʝ ʤʝʜʝʩʦʜʝʨʞʘʱʝʛʦ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ II 
ʢʦʥʪʫʨʘ;  

- ʄʦʜʝʨʥʠʟʘʮʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʟʘʤʝʥʫ ʚʦʟʜʫʰʥʳʭ 
ʚʳʢʣʶʯʘʪʝʣʝʡ ʆʈʋ 220, 500 ʥʘ ʵʣʝʛʘʟʦʚʳʝ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʙʫʜʝʪ ʟʘʢʦʥʯʝʥʘ ʚ 2012 ʛ.; 

- ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 1 ʢʦʥʪʫʨʘ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʫʧʣʦʪʥʝʥʠʷ ʠʟ 

ʪʝʨʤʦʨʘʩʰʠʨʝʥʥʦʛʦ ʛʨʘʬʠʪʘ; 

ʇʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʜʥʦʪʠʧʥʦʝ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʂʀʇʠɸ ʠ ʫʩʪʨʦʡʩʪʚʘ ʈɿɸ, ʩ ʫʯʝʪʦʤ ʦʧʳʪʘ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʧʨʠ ʢʦʥʢʫʨʩʥʦʤ ʦʪʙʦʨʝ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʜʦʣʞʥʳ ʙʳʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʜʝʞʥʦʩʪʴ, ʘ ʥʝ ʠʭ 

ʩʪʦʠʤʦʩʪʴ. 

 

ʇʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ 
ʅʘʨʷʜʫ ʩ ʙʣʦʢʘʤʠ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʪʨʦʷʪʩʷ ʠ ʩʜʘʶʪʩʷ ʥʦʚʳʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʢʘʜʨʦʚʳʝ ʩʣʫʞʙʳ ʢʦʪʦʨʳʭ ʫʞʝ ʩʝʛʦʜʥʷ ʦʙʲʷʚʣʷʶʪ çʦʭʦʪʫè ʟʘ 

ʪʦʣʢʦʚʳʤʠ ʛʦʣʦʚʘʤʠ. ʈʝʯʴ, ʢʦʥʝʯʥʦ, ʥʝ ʠʜʝʪ ʦ ʪʦʪʘʣʴʥʦʤ ʢʘʜʨʦʚʦʤ ʛʦʣʦʜʝ. ʅʦ ʚʦʧʨʦʩ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ ï ʥʝ ʧʨʘʟʜʥʳʡ.  

ʉʝʡʯʘʩ ʚʳʧʫʩʢʥʠʢ ʧʨʦʬʠʣʴʥʦʛʦ ʚʫʟʘ, ʦʪʫʯʠʚʰʠʡʩʷ ʧʦ ʘʪʦʤʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʧʷʪʴ ʣʝʪ, ʝʱʝ ʛʦʜʘ ʥʘ ʪʨʠ ʩʘʜʠʪʩʷ ʟʘ ʧʘʨʪʫ ʠ ʟʘ ʪʨʝʥʘʞʝʨʳ ʫʯʝʙʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ. ʀ ʪʦʣʴʢʦ ʧʦʪʦʤ ʦʥ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʧʫʩʢ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ɹʑʋ. ʗ ʥʝ 

ʭʦʯʫ ʩʝʡʯʘʩ ʛʦʚʦʨʠʪʴ ʦ ʢʘʯʝʩʪʚʝ ʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʜʘʞʝ ʪʨʘʜʠʮʠʦʥʥʦ 

ʩʠʣʴʥʝʡʰʠʝ ʚʫʟʳ ʥʝ ʛʦʪʦʚʳ ʩʝʛʦʜʥʷ ʜʘʪʴ ʩʪʫʜʝʥʪʫ ʪʦʪ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ, ʢʦʪʦʨʳʡ 

ʥʝʦʙʭʦʜʠʤ ʥʘ ʪʘʢʦʤ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʢʘʢ ɸʕʉ. ʗ ʧʦʣʘʛʘʶ, ʧʨʦʙʣʝʤʘ ʚ 

ʪʦʤ, ʯʪʦ ʪʝʦʨʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʘʢʪʠʢʦʡ ï ʚʫʟʳ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʫʜʘʣʝʥʳ ʦʪ ʩʪʘʥʮʠʡ. ʂ ʪʦʤʫ ʞʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ, ʢʦʪʦʨʳʝ 

ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ ʣʝʪ 10-15 ʥʘʟʘʜ, ʩʝʛʦʜʥʷ ʪʨʝʙʫʶʪ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ. ʅʘ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʷʭ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʧʨʠʤʝʥʷʶʪʩʷ ʩʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ɼʚʘ ʛʦʜʘ ʥʘʟʘʜ ʚ ɺʦʣʛʦʜʦʥʩʢʝ ʦʪʢʨʳʣʩʷ ɺʀʊʀ ʅʀʗʋ ʄʀʌʀ. ʇʦʜʛʦʪʦʚʢʘ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʦʨʦʜʝ ʦʙʝʩʧʝʯʠʪ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʝʩʪʥʳʭ ʢʘʜʨʦʚ ʥʘ ʥʘʰʝʡ ɸʕʉ. ʅʘʯʠʥʘʷ 

ʩ ʧʝʨʚʦʛʦ ʢʫʨʩʘ, ʙʫʜʫʱʠʝ ʘʪʦʤʱʠʢʠ, ʦʩʚʘʠʚʘʷ ʩʧʝʮʠʬʠʢʫ ʧʨʦʬʝʩʩʠʠ ʠ ʥʘʨʘʙʘʪʳʚʘʷ 

ʦʧʳʪ, ʟʘʥʠʤʘʶʪʩʷ ʚ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ, ʧʨʦʭʦʜʷʪ 
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ʧʨʘʢʪʠʢʫ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ.  

ɹʦʣʝʝ ʪʦʛʦ, ʢʦʥʮʝʨʥ çʈʦʩʵʥʝʨʛʦʘʪʦʤè ʚʳʜʝʣʷʝʪ ʩʨʝʜʩʪʚʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤ 

ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʟʜʘʥʠʷ ʥʘ ʙʘʟʝ ʋʊʇ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʦʪʨʘʩʣʠ. ɺʦʣʛʦʜʦʥʩʢ ʜʦʣʞʝʥ ʩʪʘʪʴ 

ʢʨʫʧʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʮʝʥʪʨʦʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʢʘʜʨʦʚʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʷʜʝʨʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʢʦʤʧʣʝʢʩʘ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʘʪʦʤʥʳʭ 

ʩʪʘʥʮʠʡ, ʥʦ ʠ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ. ɺʨʝʤʷ ʧʦʢʘʞʝʪ. ʅʦ ʤʳ, ʢʦʥʝʯʥʦ, ʨʘʩʩʯʠʪʳʚʘʝʤ ʥʘ ʩʚʦʠ 

ʤʝʩʪʥʳʝ ʢʘʜʨʳ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

ʗʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʪʝʤ ʩʘʤʳʤ ʣʦʢʦʤʦʪʠʚʦʤ, 

ʢʦʪʦʨʳʡ ʪʷʥʝʪ ʟʘ ʩʦʙʦʡ ʤʥʦʛʠʝ ʩʤʝʞʥʳʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ. ɹʘʟʦʚʳʤ ʚʦʧʨʦʩʦʤ ʜʣʷ 

ʩʘʤʦʡ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʝʩʪʴ ʠ ʙʫʜʝʪ ʚʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ɸʕʉ. ʕʪʦ ʥʝʦʩʧʦʨʠʤʳʡ ʧʨʠʦʨʠʪʝʪ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʛʣʘʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʰʝʛʦ 

ʜʚʠʞʝʥʠʷ. 

 

ʉʘʣʴʥʠʢʦʚ ɸʥʜʨʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʟʘʤʝʩʪʠʪʝʣʴ ɻʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ -   

ʜʠʨʝʢʪʦʨ ʬʠʣʠʘʣʘ ʆɸʆ çʂʦʥʮʝʨʥ ʈʦʩʵʥʝʨʛʦʘʪʦʤè  çʈʦʩʪʦʚʩʢʘʷ ʘʪʦʤʥʘʷ ʩʪʘʥʮʠʷè. 

E-mail: admin@rosnpp.org.ru 

 

SalnikovAndrey A. ï deputy General Director - Director of the branch of JSC 

«Concern Rosenergoatom» «Rostov nuclear power plant». 

E-mail: admin@rosnpp.org.ru 
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ʀʅʀʎʀɸʃʀɿɸʎʀʗ ʇʆɼɻʆʊʆɺʂʀ ʉʇɽʎʀɸʃʀʉʊʆɺ ɼʃʗ 

ʆɹɽʉʇɽʏɽʅʀʗ ʈɸɿɺʀʊʀʗ ʂʈʋʇʅʆʄɸʉʐʊɸɹʅʆʁ ɹɽɿʆʇɸʉʅʆʁ 

ʗɼɽʈʅʆʁ ʕʅɽʈɻɽʊʀʂʀ 

 
ɺ.ɸ. ʈʫʜʝʥʢʦ 

 

ɺʦʣʛʦʜʦʥʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ï ʬʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʷʜʝʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʌʀè 

Volgodonsk Engineering Technical Institute 

the branch of National Research Nuclear 

University «MEPhI» 

 

ɻʦʩʫʜʘʨʩʪʚʦ, ʩʬʦʨʤʫʣʠʨʦʚʘʚ ʟʘʜʘʯʫ ʨʘʟʚʠʪʠʷ ʷʜʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥʳ, 

ʧʨʠʥʠʤʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʧʦ ʢʘʜʨʦʚʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ. 

ɽʞʝʛʦʜʥʳʡ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʚʫʭ ʵʥʝʨʛʦʙʣʦʢʦʚ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʜʦ 2020ʛ. 

ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʦʧʨʦʩʦʚ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ. ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʘʤʙʠʮʠʦʟʥʳʭ ʧʦʟʠʮʠʡ ʈʦʩʩʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʷʜʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʩʣʫʛ 

ʧʦʪʨʝʙʫʝʪʩʷ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʥʦʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʧʦʵʪʦʤʫ ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʜʣʷ 

ʘʪʦʤʥʦʛʦ ʵʥʝʨʛʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʚʳʜʚʠʛʘʝʪʩʷ ʥʘ 

ʧʝʨʚʳʡ ʧʣʘʥ. 

ʅʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʨʘʟʚʠʪʠʷ 

ʘʪʦʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʷʜʝʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʪʨʘʩʣʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʚʫʟʘʤʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʨʠʥʮʠʧʦʤ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ ʧʨʦʬʠʣʴʥʳʭ ʜʣʷ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣ ʩʦʟʜʘʥʠʠ ʅʘʮʠʦʥʘʣʴʥʳʡ ʷʜʝʨʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè, ʧʫʪʝʤ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ ʜʣʷ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ. ʋʥʠʚʝʨʩʠʪʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʬʠʣʠʘʣʦʚ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʝʛʠʦʥʘʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʘʪʦʤʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʬʠʣʠʘʣʳ ʅʀʗʋ 

ʄʀʌʀ ʷʚʣʷʶʪʩʷ ʨʘʚʥʦʮʝʥʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʛʦʣʦʚʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʛʦ ʨʝʛʠʦʥʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʆʜʠʥ ʠʟ 10 ʚʫʟʦʚ ʅʀʗʋ ʄʀʌʀ ʩʦʟʜʘʥ ʚ ʛ.ɺʦʣʛʦʜʦʥʩʢʝ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʦʢʨʫʛʘ ʚ 2009 ʛʦʜʫ ï ɺʦʣʛʦʜʦʥʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʅʀʗʋ ʄʀʌʀ. 

ɺʫʟʫ ʧʨʝʜʩʪʦʠʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʘʪʦʤʥʦʡ 

ʦʪʨʘʩʣʠ, ʧʦʩʢʦʣʴʢʫ ʈʦʩʪʦʚʩʢʘʷ ɸʕʉ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʵʪʦʤ ʞʝ ʛʦʨʦʜʝ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʟʚʝʥʦʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ ʈʌ, ʛʜʝ 

ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʙʣʦʢʠ, ʚʝʜʫʪʩʷ ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ ʪʨʝʪʴʝʤ 

ʵʥʝʨʛʦʙʣʦʢʝ, ʥʘʯʘʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʯʝʪʚʝʨʪʦʛʦ, ʧʣʘʥʠʨʫʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʝʱʝ ʜʚʫʭ 

ʙʣʦʢʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʶʪʩʷ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʢʘʜʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʛʠʦʥʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʣʘʩʪʝʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ ʜʣʷ ʘʪʦʤʥʦʡ 

ʦʪʨʘʩʣʠ ʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʜʣʷ ʷʜʝʨʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʶʱʫʶ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ: ʩʨʝʜʥʝʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʚʳʩʰʝʝ ʠ ʧʦʩʣʝʚʫʟʦʚʩʢʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 
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ʦʙʨʘʟʦʚʘʥʠʝ, ʪʘʢ ʢʘʢ ʚ ʩʪʨʫʢʪʫʨʫ ʠʥʩʪʠʪʫʪʘ ʚʢʣʶʯʝʥ çɺʦʣʛʦʜʦʥʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʪʝʭʥʠʢʫʤè. 

ʄʠʩʩʠʷ ɺʀʊʀ ʅʀʗʋ ʄʀʌʀ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʦʩʰʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ, 

ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ɸʕʉ, 

ʤʠʥʠʤʠʟʘʮʠʠ ʩʨʦʢʦʚ ʘʜʘʧʪʘʮʠʠ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʟʘ ʩʯʝʪ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʢʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʎʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ɺʀʊʀ ʅʀʗʋ ʄʀʌʀ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʦʜʥʦʤʫ ʠʟ ʧʷʪʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʛʨʘʤʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʅʀʗʋ ʄʀʌʀ - ʷʜʝʨʥʦ-ʠʥʞʠʥʠʨʠʥʛʦʚʦʤʫ ʙʣʦʢʫ (ʠʥʞʠʥʠʨʠʥʛ ʚ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʝ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɸʕʉ).  

ʉʨʝʜʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ɺʦʣʛʦʜʦʥʩʢʝ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʛʦʩʢʦʨʧʦʨʘʮʠʶ çʈʦʩʘʪʦʤè ʠ ʢʦʥʮʝʨʥ çʈʦʩʵʥʝʨʛʦʘʪʦʤè ʚʭʦʜʷʪ ʈʦʩʪʦʚʩʢʘʷ ɸʕʉ ʠ 

ɺʦʣʛʦʜʦʥʩʢʠʡ ʬʠʣʠʘʣ ʆɸʆ çɸʪʦʤʵʥʝʨʛʦʧʨʦʝʢʪè, ʘ ʪʘʢʞʝ ʨʷʜ ʘʢʮʠʦʥʝʨʥʳʭ ʦʙʱʝʩʪʚ, 

ʚʳʧʫʩʢʘʶʱʠʭ ʠʟʜʝʣʠʷ ʜʣʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ (ʆɸʆ çɸʪʦʤʤʘʰʵʢʩʧʦʨʪè, ʆʆʆ 

çʕʥʝʨʛʦʤʘʰ (ɺʦʣʛʦʜʦʥʩʢ) ɸʪʦʤʤʘʰè, ʆɸʆ çʇʦʣʝʩʴʝè), ʥʘ ʢʦʪʦʨʳʭ ʚʦʩʪʨʝʙʦʚʘʥʳ 

ʚʳʧʫʩʢʥʠʢʠ ɺʀʊʀ ʅʀʗʋ ʄʀʌʀ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʈʦʩʪʦʚʩʢʫʶ ɸʕʉ ʜʦ 2011ʛ. ʪʨʫʜʦʫʩʪʨʘʠʚʘʣʦʩʴ ʝʞʝʛʦʜʥʦ 15-

20 ʚʳʧʫʩʢʥʠʢʦʚ ʠʥʩʪʠʪʫʪʘ. ɺ ʩʚʷʟʠ ʩ ʧʫʩʢʦʤ 3-ʛʦ ʵʥʝʨʛʦʙʣʦʢʘ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʚ 2012 

ʛʦʜʫ ʥʘ ɸʕʉ ʪʨʝʙʫʝʪʩʷ 250 ʩʧʝʮʠʘʣʠʩʪʦʚ ɺʇʆ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʝʞʝʛʦʜʥʦ 50-80 

ʚʳʧʫʩʢʥʠʢʦʚ ɺʀʊʀ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ: 140404.65 çɸʪʦʤʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʠ 

ʫʩʪʘʥʦʚʢʠè, 140101.65 çʊʝʧʣʦʚʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠè, 140204.65 çʕʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʪʘʥʮʠʠè, 140502.65 çʂʦʪʣʦ- ʠ ʨʝʘʢʪʦʨʦʩʪʨʦʝʥʠʝè, 220301.65 çɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè, 230201.65 çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠè. ʅʘʠʙʦʣʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘ ɸʕʉ ʚ ʚʳʧʫʩʢʥʠʢʘʭ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

140404.65 çɸʪʦʤʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʠ ʫʩʪʘʥʦʚʢʠè, ʧʝʨʚʳʡ ʚʳʧʫʩʢ ʢʦʪʦʨʦʡ ʚ 

ɺʀʊʀ ʩʦʩʪʦʠʪʩʷ ʚ ʜʝʢʘʙʨʝ 2014ʛʦʜʘ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ɺʀʊʀ ʅʀʗʋ ʄʀʌʀ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʧʦʪʨʝʙʥʦʩʪʴ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʚ ʚʳʧʫʩʢʥʠʢʘʭ ɺʇʆ ʧʦ 5 ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʘ ʩ 2015 ʛʦʜʘ 

ʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 140404.65 çɸʪʦʤʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʠ ʫʩʪʘʥʦʚʢʠè. 

ɺ ʠʥʩʪʠʪʫʪʝ ʪʘʢʞʝ ʚʝʜʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʉʇʆ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

140404.51 çɸʪʦʤʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʠ ʫʩʪʘʥʦʚʢʠè ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʈʦʩʪʦʚʩʢʦʡ 

ɸʕʉ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʨʝʤʦʥʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʕʉ (ʮʝʭ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʨʝʤʦʥʪʘ). 

ɺ ʤʘʝ 2011ʛ. ʙʳʣʦ ʧʦʜʧʠʩʘʥʦ ʨʘʤʦʯʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʝʞʜʫ 

ʆɸʆ çɸʪʦʤʵʥʝʨʛʦʤʘʰè ʠ ʅʀʗʋ ʄʀʌʀ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʥʘ ʨʷʜ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʅʀʗʋ ʄʀʌʀ ʚʦʟʣʦʞʝʥʘ ʟʘʜʘʯʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ɿɸʆ çʇʝʪʨʦʟʘʚʦʜʩʢʤʘʰè, ʷʚʣʷʶʱʝʛʦʩʷ ʩʪʨʫʢʪʫʨʥʳʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʆɸʆ çɸʪʦʤʵʥʝʨʛʦʤʘʰè. ʆʜʥʠʤ ʠʟ ʯʝʪʳʨʝʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʚʦʟʣʘʛʘʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʜʣʷ ɿɸʆ 

çʇʝʪʨʦʟʘʚʦʜʩʢʤʘʰè, ʦʧʨʝʜʝʣʝʥ ɺʀʊʀ ʅʀʗʋ ʄʀʌʀ. 

ɺ 2012 ʛʦʜʫ ʧʦʩʪʫʧʠʣʘ ʟʘʷʚʢʘ ɿɸʆ çʇʝʪʨʦʟʘʚʦʜʩʢʤʘʰè ʥʘ ʚʳʧʫʩʢʥʠʢʦʚ ɺʀʊʀ 

ʅʀʗʋ ʄʀʌʀ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 140502.65 çʂʦʪʣʦ- ʠ ʨʝʘʢʪʦʨʦʩʪʨʦʝʥʠʝè, 150202.65 

çʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʷ ʩʚʘʨʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè, 151001.65 çʊʝʭʥʦʣʦʛʠʷ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè.  

ʇʨʦʚʝʜʝʥʥʳʝ ʨʝʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʚʦʟʨʦʩʰʠʝ 

ʢʘʜʨʦʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ ʟʘ ʩʯʝʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ 



12 
 

(ʨʘʙʦʯʠʡ - ʪʝʭʥʠʢ ï ʙʘʢʘʣʘʚʨ ïʠʥʞʝʥʝʨ-ʤʘʛʠʩʪʨ) ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʩʣʠʷʥʠʷ ɺʦʣʛʦʜʦʥʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩ ɺʦʣʛʦʜʦʥʩʢʠʤ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʤ ʪʝʭʥʠʢʫʤʦʤ ʅʀʗʋ ʄʀʌʀ ʠ ʠʥʪʝʛʨʘʮʠʝʡ ʩ ʈʦɸʕʉ ʚ ʝʜʠʥʳʡ 

ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʦʪʨʘʩʣʠ.  

ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ɺʦʣʛʦʜʦʥʩʢʠʤ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ 

ʠʥʩʪʠʪʫʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʇʨʦʛʨʘʤʤʳ ʩʦʟʜʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʅʀʗʋ ʄʀʌʀ ʧʦ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʤʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʠ ʨʝʰʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʳʪ ʚ 

ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʫʯʝʙʥʦ-

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ (ʋʊʀ) ʈʦɸʕʉ, ʚʢʣʶʯʘʷ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʝ ʪʨʝʥʘʞʝʨʳ 

ɹʐʋ ɸʕʉ; 

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʚʝʜʝʥʠʶ ʧʨʘʢʪʠʢ ʥʘ 

ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʩʪʨʦʷʱʠʭʩʷ ʵʥʝʨʛʦʙʣʦʢʘʭ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚʳʧʫʩʢʘʶʱʠʭ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ɸʕʉ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʣʫʙʦʢʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʟʘʢʨʝʧʣʝʥʠʶ ʠʭ ʥʘ ʙʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʘʭ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ: ʚ 2011ʛ. 17 

ʚʳʧʫʩʢʥʠʢʦʚ ʪʨʫʜʦʫʩʪʨʦʝʥʳ ʥʘ ʘʪʦʤʥʫʶ ʩʪʘʥʮʠʶ, ʘ ʚ 2012 ʧʣʘʥʠʨʫʝʪʩʷ 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ 85 ʯʝʣʦʚʝʢ; 

- ʧʨʠʚʣʝʯʝʥʠʝ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ɸʕʉ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʚʫʟʝ; 

- ʧʨʦʭʦʞʜʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʬʠʣʠʘʣʘ ʩʪʘʞʠʨʦʚʢʠ ʥʘ ɸʕʉ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʦʩʪ ʠ ʧʦʟʚʦʣʷʝʪ ʠʤ ʟʥʘʢʦʤʠʪʴʩʷ ʩ ʟʘʜʘʯʘʤʠ, ʪʝʭʥʠʢʦʡ ʠ 

ʪʝʭʥʦʣʦʛʠʝʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ɸʕʉ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ 

ʪʝʤʘʪʠʢʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ; 

- ʩʦʟʜʘʥʠʝ ʩʪʫʜʝʥʯʝʩʢʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʨʷʜʦʚ ʥʘ ʩʪʨʦʷʱʠʭʩʷ ʙʣʦʢʘʭ ɸʕʉ; 

- ʩʦʟʜʘʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʠʣʦ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʣʠʮʝʥʟʠʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʦʙʲʝʢʪʘʭ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ ʠ 

ʚʳʧʦʣʥʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʭʦʟʜʦʛʦʚʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʦʙʲʝʢʪʘʭ ʘʪʦʤʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ; 

- ʝʞʝʛʦʜʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʥʘ 

ʪʝʤʫ çɹʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʕʉè; 

- ʠʟʜʘʥʠʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʞʫʨʥʘʣʘ: ç ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè. 

ʉʦʚʨʝʤʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ɺʀʊʀ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʦʯʝʪʘʥʠʷ 

ʜʦʩʪʠʞʝʥʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʪʘʢʠʝ ʢʘʢ ʧʨʝʟʝʥʪʘʮʠʠ, 

ʚʠʜʝʦʣʝʢʮʠʠ, ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʤʫʣʴʪʠʤʝʜʠʘ ʢʫʨʩʳ, 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʨʪʘʣʳ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ 

ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʜʨʫʛʠʝ. ʂʘʞʜʳʡ ʪʠʧ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ɺʀʊʀ ʨʝʰʘʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʢʨʫʛ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʥʦ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ, 

ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚʫʟʘ, ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʪʨʘʩʣʠ. 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʫʟʘʭ ʅʀʗʋ ʄʀʌʀ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʭʦʜʠʪʴ 
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ʧʨʘʢʪʠʢʫ ʠ ʛʣʫʙʞʝ ʠʟʫʯʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʶʪ 

ʧʨʦʜʦʣʞʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ. 

ʀʤʝʥʥʦ ʢʘʜʨʳ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʟʚʝʥʦʤ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠ 

ʧʦʵʪʦʤʫ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʥʘ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ 

ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʷʜʝʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʙʝʩʧʝʯʠʪ ʧʨʠʚʣʝʯʝʥʠʝ ʣʫʯʰʠʭ ʢʘʜʨʦʚ ʩʪʨʘʥʳ 

ʥʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʪʦʨʳʤ ʷʚʣʷʝʪʩʷ ʷʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ. 

 

ʈʫʜʝʥʢʦ ɺʘʣʝʥʪʠʥʘ ɸʥʘʪʦʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʨʫʢʦʚʦʜʠʪʝʣʴ, ɺʦʣʛʦʜʦʥʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ï ʬʠʣʠʘʣ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʷʜʝʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʌʀè. 
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ʄʝʪʦʜʦʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʦʙ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚ 

ʧʷʪʠ ʫʯʘʩʪʢʦʚ ʚ ʟʦʥʝ ʥʘʙʣʶʜʝʥʠʡ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʠ ʧʦʯʚ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ʅʝʦʙʨʘʙʦʪʘʥʥʳʝ ʧʦʯʚʳ ʠ ʠʭ ʚʦʜʥʳʝ ʚʳʪʷʞʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʦʢʘʟʳʚʘʣʠ ʫʛʥʝʪʘʶʱʠʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʨʘʟʤʥʦʞʝʥʠʝ ʯʝʪʳʨʝʭ 

ʪʝʩʪ-ʦʙʲʝʢʪʦʚ. ʊʦʢʩʠʯʥʦʩʪʴ ʧʦʯʚ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʘ ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʦʣʦʥʮʝʚʘʪʦʩʪʴʶ 

ʧʦʯʚ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʢʩʠʯʥʦʩʪʴ, ʪʝʩʪ-ʦʙʲʝʢʪ, ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ, ʧʦʯʚʳ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

The toxicity analysis of topsoil samples from five areas in the zone of observation of 

Rostov nuclear power plant and soil of the controlled plot, is done with the help of biotesting 

method. According to the results of this biotest uncultivated soils and their water extracts had 

a depressing effect on the development and reproduction of four test-objects. The soils 

toxicity is probably due to the high alkalinity of soils and human economical activity. 

Keywords: toxicity, test-object, biotesting, soils, ecological safety. 

 

 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʥʘ ʩʝʛʦʜʥʷ ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʙʠʦʩʬʝʨʦʡ ʠ, ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʚʥʝʰʥʠʤʠ ʥʘʛʨʫʟʢʘʤʠ, ʪʘʢ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʧʦ ʧʨʝʩʩʫ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ. 

ɺ ʮʝʣʦʤ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʵʪʦ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʠʥʪʝʨʝʩʦʚ ʣʠʯʥʦʩʪʠ, ʦʙʱʝʩʪʚʘ, ʧʨʠʨʦʜʳ, ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʚʩʝʛʦ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʦʪ ʨʝʘʣʴʥʳʭ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ, ʩʦʟʜʘʚʘʝʤʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʠʣʠ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʆʙʲʝʢʪʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ 

ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʥʘʨʘʚʥʝ ʩ ʧʨʘʚʘʤʠ, ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠ ʜʫʭʦʚʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ 

ʣʠʯʥʦʩʪʠ, ʤʘʪʝʨʠʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʦʙʲʝʢʪʘʤʠ ʙʠʦʩʬʝʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʫʥʢʮʠʠ ʚʩʝʛʦ ʞʠʚʦʛʦ, 

ʷʚʣʷʶʪʩʷ ʧʦʯʚʳ. ʈʘʜʠʦʘʢʪʠʚʥʦʩʪʴ ï ʝʩʪʝʩʪʚʝʥʥʳʡ ʬʘʢʪʦʨ ʚ ʙʠʦʩʬʝʨʝ ʜʣʷ ʚʩʝʭ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. ʀ, ʚ ʪʦʞʝ ʚʨʝʤʷ, ʩʨʝʜʠ ʙʠʦʩʬʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʯʚʳ ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʯʚʘ (ʧʝʜʦʩʬʝʨʘ) ï 

ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʩʬʝʨʳ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʣʦʢʘʣʠʟʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʩʙʨʘʩʳʚʘʝʤʳʭ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʩʣʝʜʩʪʚʠʝ ʪʝʭʥʦʛʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 



 

17 

 

ʇʨʦʙʣʝʤʳ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʦʥʠ, ʦʙʳʯʥʦ, ʥʝ ʠʟʤʝʥʷʶʪ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʥʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʫʨʦʞʘʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ 

ʧʨʠʯʠʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʠʧʘ ʧʦʯʚ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʦʧʘʩʥʳ ʪʝʤ, ʯʪʦ 

ʚʢʣʶʯʘʷʩʴ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ, ʨʘʜʠʦʥʫʢʣʠʜʳ ʯʝʨʝʟ ʨʘʩʪʠʪʝʣʴʥʫʶ ʠ 

ʞʠʚʦʪʥʫʶ ʧʠʱʫ ʧʦʧʘʜʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ, ʥʘʢʘʧʣʠʚʘʷʩʴ ʚ ʥʝʤ, ʚʳʟʳʚʘʶʪ 

ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʦʙʣʫʯʝʥʠʝ. ɺ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ 
90

Sr ʠ 
137

Cs. 

ʉʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʪʨʠ ʙʣʦʢʘ: ʢʦʤʧʣʝʢʩʥʫʶ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʪʝʨʨʠʪʦʨʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ. ʇʝʨʚʳʝ ʜʚʘ ʙʣʦʢʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʧʠʨʘʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʩʪʨʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʆʜʥʘʢʦ, ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʠʟ ʤʘʩʩʳ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʥʝ ʜʘʶʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʈʝʘʣʴʥʫʶ 

ʦʮʝʥʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʤʦʞʝʪ ʜʘʪʴ ʪʦʣʴʢʦ ʙʠʦʪʘ, ʧʦʵʪʦʤʫ, ʧʦʟʜʥʝʝ, 

ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʯʝʩʪʚʝʥʥʳʝ (ʠʣʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʝ) 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʣʫʯʝʥʠʶ ʘʜʝʢʚʘʪʥʦʛʦ ʦʪʚʝʪʘ ʙʠʦʪʳ, 

ʧʦʧʘʜʘʶʱʝʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʉʨʝʜʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʦʙʨʝʪʘʝʪ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ. ɹʠʦʪʝʩʪʠʨʦʚʘʥʠʝ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʮʝʥʢʫ ʩʫʤʤʘʨʥʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʨʝʜʝ, ʩ ʧʦʤʦʱʴʶ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ. 

ɹʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʦʢʩʠʯʝʩʢʠʭ) ʥʘ ʦʨʛʘʥʠʟʤ, ʝʛʦ ʦʪʜʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʠʣʠ ʩʠʩʪʝʤʫ 

ʦʨʛʘʥʠʟʤʦʚ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʦʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʦʙ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚ 

ʧʷʪʠ ʫʯʘʩʪʢʦʚ ʚ ʟʦʥʝ ʥʘʙʣʶʜʝʥʠʡ ɺʦʣʛʦʜʦʥʩʢʦʡ ɸʕʉ ʠ ʧʦʯʚ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʂʋ-12. 

ʇʨʦʙʳ ʧʦʯʚ ʦʪʦʙʨʘʥʳ ʚ ʭʦʜʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ 

ʩʦʚʤʝʩʪʥʦ ʩ ʣʘʙʦʨʘʪʦʨʠʝʡ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʧʨʠ ʖʞʥʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ ʚ 

2008ï2009 ʛʦʜʘʭ. ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʚʝʜʝʥ ʥʘ 5 ʫʯʘʩʪʢʘʭ: ʪ.1 ï ʢʦʥʪʨʦʣʴʥʳʡ ʫʯʘʩʪʦʢ 201, 

ʪ.2 ï ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʡ ʟʘʚʦʜ (ʜʦʨʦʛʘ ʚ 2 ʢʤ), ʪ.3 ï 3 ʢʤ ʦʪ ʩʪ. ʇʦʜʛʦʨʠʥʩʢʘʷ, ʪ.4 ï 30 

ʢʤ ʟʦʥʘ ʩʪ. ɾʫʢʦʚʩʢʘʷ (ʨʷʜʦʤ ʩ ʟʘʧʨʘʚʢʦʡ), ʪ.5 ï ʢʦʥʪʨʦʣʴ (ʩʘʜʦʚʘʷ ʟʝʤʣʷ). 

ʀʩʩʣʝʜʦʚʘʣʠ ʚʝʨʭʥʠʡ ʩʣʦʡ (0ï5 ʩʤ) ʧʦʯʚʳ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʳʝ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʝ ʯʘʩʪʠʮʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʮʝʥʠʚʘʣʠ ʪʦʢʩʠʯʥʦʩʪʴ ʧʨʦʙ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ 12. ʂʋ-12 ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤ ʫʯʘʩʪʢʘʤ II ʎʝʥʪʨʘʣʴʥʦʛʦ (ʶʞʥʦʛʦ) 

ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʮʝʣʠʥʥʳʭ ʟʝʤʣʷʭ: ʧʨʦʬʠʣʴ ï 

ʧʨʦʤʳʚʥʦʡ, ʧʦʯʚʘ ï ʣʫʛʦʚʦïʢʘʰʪʘʥʦʚʘʷ, ʩʦʣʦʥʮʝʚʘʪʘʷ, ʪʷʞʝʣʦ-ʩʫʛʣʠʥʠʩʪʘʷ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ï ʧʦʣʳʥʴ, ʪʠʧʯʘʢ, ʤʷʪʣʠʢ, ʜʦʥʥʠʢ. 

ʇʨʦʚʦʜʠʣʠ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝʠʟʤʝʥʝʥʥʳʭ ʧʦʯʚ ʠ ʠʭ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ. ɼʣʷ 

ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦʩʪʠ ʥʝʠʟʤʝʥʝʥʥʳʭ ʧʦʯʚ ʧʨʠʤʝʥʷʣʠ ʙʠʦʪʝʩʪ ʥʘ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʴ 

(ʬʠʪʦʪʝʩʪ) ʥʘ ʩʝʤʝʥʘʭ ʨʝʜʠʩʘ Raphanussativus [1], ʝʛʦ ʨʦʩʪʢʦʚʳʡ ʠ ʢʦʨʥʝʚʦʡ ʪʝʩʪʳ, ʠ 

ʙʠʦʪʝʩʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʯʠʥʦʢ ʭʠʨʦʥʦʤʠʜChironomusplumosus. [2] 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ʜʣʷ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʩʪ-ʦʙʲʝʢʪʳ ʜʚʫʭ 
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 ˉ 1 (2) (2012) ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʪʨʦʬʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ: ʘʚʪʦʪʨʦʬʥʳʭ ʠ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʀʟ ʘʚʪʦʪʨʦʬʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʴʪʫʨʫ ʟʝʣʝʥʳʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ Scenedesmusobliquus, ʠʟ 

ʛʝʪʝʨʦʪʨʦʬʦʚ ï ʦʙʱʝʧʨʠʥʷʪʳʡ ʪʝʩʪ-ʦʙʝ̡ʢʪʘ Daphniamagna [3] ʚ ʦʩʪʨʦʤ ʦʧʳʪʝ ʠ 

ʢʦʣʦʚʨʘʪʦʢ Brachionuscalyciflorus [4] ʚ ʦʩʪʨʦʤ ʠ ʭʨʦʥʠʯʝʩʢʦʤ ʦʧʳʪʘʭ. ʊʝʩʪ-

ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʣʫʞʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʨʦʩʪʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʛʠʙʝʣʴ ʦʣʠʛʦʭʝʪ ʠ 

ʜʘʬʥʠʡ, ʛʠʙʝʣʴ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ ʢʦʣʦʚʨʘʪʦʢ, ʧʨʦʮʝʥʪ ʚʳʢʣʝʚʘ ʩʝʤʷʥ, ʜʣʠʥʘ ʨʦʩʪʢʦʚ ʠ 

ʢʦʨʥʝʡ ʨʝʜʠʩʘ. 

ɺʦʜʥʳʝ ʚʳʪʷʞʢʠ ʧʦʣʫʯʘʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘʚʝʩʢʠ ʧʦʯʚʳ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

1:10 ʩ ʧʨʦʬʠʣʴʪʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʥʘ ʚʩʪʨʷʭʠʚʘʪʝʣʝ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. 

ʇʦʣʫʯʝʥʥʫʶ ʚʦʜʥʫʶ ʚʳʪʷʞʢʫ ʦʪʩʪʘʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 1 ʩʫʪʦʢ. ʇʦʩʣʝ ʯʝʛʦ ʤʝʜʣʝʥʥʦ, ʥʝ 

ʚʟʤʫʯʠʚʘʷ ʦʩʘʜʦʢ, ʧʦʣʫʯʝʥʥʫʶ ʚʳʪʷʞʢʫ ʧʨʦʧʫʩʢʘʣʠ ʩʠʬʦʥʦʤ ʯʝʨʝʟ ʛʘʟ ˉ 76ï78 ʩ 

ʮʝʣʴʶ ʦʪʜʝʣʝʥʠʷ ʤʝʣʴʯʘʡʰʠʭ ʯʘʩʪʠʮ ʚʟʚʝʩʠ. 

ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʉʪʝʧʝʥʴ ʪʦʢʩʠʯʥʦʩʪʠ 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʦʪʢʣʦʥʝʥʠʶ (%) ʪʝʩʪ-ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʧʳʪʥʳʭ ʩʝʨʠʷʭ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ. 

ʂʦʥʪʨʦʣʴ ʜʣʷ ʧʦʯʚ ï ʩʘʜʦʚʘʷ ʟʝʤʣʷ ʧʦ ʛʦʨʠʟʦʥʪʘʤ, ʜʣʷ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ï ʚʦʜʥʘʷ 

ʚʳʪʷʞʢʘ ʧʦʯʚ ʜʝʭʣʦʨʠʨʦʚʘʥʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ. ʆʙʱʝʝ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

ʧʦʯʚʳ ʦʮʝʥʠʚʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʪʝʩʪ-ʦʙʲʝʢʪʘ, ʧʨʦʷʚʠʚʰʝʤʫ ʥʘʠʙʦʣʴʰʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʧʦʯʚ. ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʯʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʪʨʦʬʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʧʦʢʘʟʘʣʠ ʙʣʠʟʢʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʊʘʢ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʪʝʩʪ-ʦʙʲʝʢʪʦʤ Scenedesmusobliquus ʥʝʛʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ 

ʧʦʯʚ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ (ʪ.1, 2, 3) ʧʨʦʷʚʠʣʦʩʴ ʥʘ ʯʝʪʚʝʨʪʳʝ ʩʫʪʢʠ: ʧʨʦʮʝʥʪ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣ ʦʪ 40 ʜʦ 50%, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʚʦʜʥʳʝ ʚʳʪʷʞʢʠ 

ʵʪʠʭ ʫʯʘʩʪʢʦʚ, ʢʘʢ ʦʢʘʟʳʚʘʶʱʠʝ ʦʩʪʨʦʝ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. ɺʦʜʥʳʝ ʚʳʪʷʞʢʠ ʧʦʯʚ 

ʫʯʘʩʪʢʘ ʪ. 4 (ʩʪ. ɾʫʢʦʚʩʢʘʷ) ʥʝ ʦʢʘʟʳʚʘʣʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʮʝʥʪ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʢʦʥʪʨʦʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠʨʦʩʪʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʩʦʩʪʘʚʠʣ ʚ ʵʪʦʡ 

ʧʨʦʙʝ ʥʝ ʙʦʣʝʝ 10% (ʨʠʩ.1). 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʪʝʩʪ-ʦʙʲʝʢʪʦʤ Chironomusplumosusʧʦʢʘʟʘʣʠ ʘʥʘʣʦʛʠʯʥʳʡ 

ʨʝʟʫʣʴʪʘʪ. ɻʠʙʝʣʴ ʭʠʨʦʥʦʤʠʜ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ 

ʩʦʩʪʘʚʠʣʘ ʦʪ 20 ʜʦ 40% (ʨʠʩ.2). ʅʘ ʯʝʪʚʝʨʪʳʝ ʩʫʪʢʠ ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʧʨʦʜʦʣʞʠʣʘʩʴ. ʅʘ 

ʰʝʩʪʳʝ ʩʫʪʢʠ ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʚʦʟʨʦʩʣʘ ʠ ʩʦʩʪʘʚʠʣʘ ʦʪ 40 ʜʦ 70%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʦʣʴʢʦ ʦʜʥʘ ʧʨʦʙʘ (ʪ.4) ʫ ʩʪ. ɾʫʢʦʚʩʢʘʷ ʥʝ ʦʢʘʟʳʚʘʣʘ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʘʥʘʣʠʟʘ ʧʦʯʚ ʧʦ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʦʩʪʨʦʛʦ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ, ʢʨʦʤʝ (ʪ.4) ʫ ʩʪʘʥʠʮʳ ɾʫʢʦʚʩʢʘʷ (ʪʘʙʣʠʮʘ 1). 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʠʣʠ ʚʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʝʩʪ-ʧʦʢʘʟʘʪʝʣʠ (ʚʳʢʣʝʚ ʩʝʤʷʥ, ʜʣʠʥʘ 

ʨʦʩʪʢʦʚ, ʜʣʠʥʘ ʢʦʨʥʝʡ). 
 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʙ ʧʦʯʚ ʚ ʨʘʡʦʥʝ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʧʦ 

ʜʘʥʥʳʤ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʦ ʪʨʝʤ ʧʦʢʘʟʘʪʝʣʷʤ Raphanussativus 
 

ˉ  ̄

ʫʯʘʩʪʢʘ 

ɺʳʢʣʝʚ, 

% 

ɼʣʠʥʘ ʨʦʩʪʢʦʚ, 

ʦʪʢʣ. ʦʪ ʂ.% 

ɼʣʠʥʘ ʢʦʨʥʝʡ, 

ʦʪʢʣ. ʦʪ ʂ, % 

ʊʦʢʩʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ 

1 2 3 4 5 

ʪ. 1 70 93,8 34,8 ʆʊɼ 

ʪ. 2 35 ï71,3 21,1 ʆʊɼ 
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ʇʨʦʙʣʝʤʳ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

1 2 3 4 5 

ʪ. 3 45 78,6 60,2 ʆʊɼ 

ʪ. 4 70 24,2 ï 6,5 ʅʝʪ ʆʊɼ 

ʆʊɼ ï ʦʩʪʨʦʝ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚ ʧʦ ʪʨʝʤ ʙʠʦʪʝʩʪʘʤ 

ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʦʩʪʨʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʫʯʘʩʪʢʘʭ: ʪ. 1 ï 

ʢʦʥʪʨʦʣʴʥʳʡ ʫʯʘʩʪʦʢ 201, ʪ. 2 ï ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʡ ʟʘʚʦʜ (ʜʦʨʦʛʘ ʚ 2 ʢʤ), ʪ.3 ï 3 ʢʤ 

ʦʪ ʩʪ. ʇʦʜʛʦʨʠʥʩʢʘʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʵʪʠʭ ʪʦʢʩʠʯʥʳʭ ʧʨʦʙ ʥʘʠʙʦʣʝʝ 

ʥʝʛʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʩʝʭ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ʦʪʤʝʯʝʥʳ ʥʘ ʫʯʘʩʪʢʝ ʫ 

ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ ʠ ʩʪ. ʇʦʜʛʦʨʠʥʩʢʦʡ. ʊʦʢʩʠʯʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʘ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʙʣʠʟʦʩʪʴʶ ʜʦʨʦʛ. 

ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʧʨʦʬʠʣʶ ʧʦʯʚ ʦʙʳʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ, ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʥʠ 

ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʚ ʠʣʣʶʚʠʘʣʴʥʳʭ ʠ ʛʣʝʝʚʳʭ ʛʦʨʠʟʦʥʪʘʭ. ɺ ʧʦʯʚʘʭ ʠ ʧʦʨʦʜʘʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʨʦʯʥʦʩʚʷʟʘʥʥʦʡ ʬʦʨʤʝ. ʊʠʧ ʧʨʦʬʠʣʝʡ 
137

Cs ʥʘ ʂʋ 

12 ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʤʳʚʥʦʤʫ ʪʠʧʫ ʧʨʦʬʠʣʝʡ [5] ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ 

ʠʣʠ ʦʯʝʥʴ ʥʠʟʢʦʡ ʚʝʣʠʯʠʥʦʡ ɸ(h) ʫ ʧʦʚʝʨʭʥʦʩʪʠ (ʜʦ 40 ɹʢ/ʢʛ), ʛʣʫʙʦʢʠʤ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ 
137

Cs (ʜʦ 45ʩʤ). ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʚ ʩʣʦʷʭ 0ï15ʩʤ ʠ 15ï45ʩʤ 

ʯʘʩʪʦ ʩʦʠʟʤʝʨʠʤʳ ʠʣʠ ʙʦʣʴʰʠʝ ʥʘ ʙʦʣʴʰʝʡ ʛʣʫʙʠʥʝ. ʉʪʨʫʢʪʫʨʘ ʧʨʦʬʠʣʝʡ ʦʯʝʥʴ 

ʨʘʟʥʦʦʙʨʘʟʥʘ ʧʦ ʛʦʜʘʤ. ʊʘʢ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʬʠʣʝʡ ʧʦ ʜʘʥʥʳʤ ɼʘʚʳʜʦʚʘ ʄ.ɻ. ʠ 

ɹʫʨʘʝʚʦʡ ɽ.ɸ. (ʢʨʦʤʝ 2004, 2007, 2008 ʛʛ.) ʥʝʪ ʤʘʢʩʠʤʫʤʘ ʫ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʝʩʪʴ ʥʘ 

ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ. [5] 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
137

Cs ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʠʯʠʥʘʤʠ: ʚʳʤʳʚʘʥʠʝʤ ʤʝʣʢʦʟʝʤʘ ʧʦʩʣʝ ʟʘʩʫʭʠ ʧʦ ʪʨʝʱʠʥʘʤ ʚʦ ʚʨʝʤʷ ʣʝʪʥʠʭ 

ʣʠʚʥʝʡ, ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʧʝʨʝʭʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʤʠʢʨʦʨʝʣʴʝʬʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʠ ʜʨ. 

ʇʦʵʪʦʤʫ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ, ʥʘʨʷʜʫ ʩ ʠʟʫʯʝʥʠʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
137

Cs ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚ, 

ʠʟʫʯʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʵʪʠʭ ʞʝ ʩʣʦʝʚ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. 

ʇʨʦʬʠʣʠ ʧʦʯʚ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʦʙʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʥʦʩʘ 
137

Cs ʧʦ 

ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ, ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʩʫʭʦʛʦ ʢʣʠʤʘʪʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʚʣʘʛʠ ʯʝʨʝʟ ʧʨʦʮʝʩʩʳ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ ʢʦʣʴʤʘʪʘʞʘ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʩʢʦʨʦʩʪʴ ʧʝʨʝʥʦʩʘ 
137

Cs ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʨʝʟʢʦ ʧʨʠ ʢʦʣʴʤʘʪʘʞʝ ï ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʩʫʭʦʛʦ 

ʧʝʨʠʦʜʘ ʧʦʯʚʘ ʤʝʭʘʥʠʯʝʩʢʠ ʨʘʟʨʫʰʘʝʪʩʷ ʠ ʧʨʠ ʢʦʨʦʪʢʠʭ ʦʙʠʣʴʥʳʭ ʧʦʩʣʝʜʫʶʱʠʭ 

ʦʩʘʜʢʘʭ 
137

Cs ʤʦʞʝʪ ʙʳʩʪʨʦ ʧʨʦʥʠʢʥʫʪʴ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʦʜʦʣʝʥ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʙʘʨʴʝʨ ʜʣʷ 
137

Cs ï ʩʦʣʦʥʮʝʚʘʪʳʡ ʛʦʨʠʟʦʥʪ ʧʨʠ 15ï20 

ʩʤ. ɺ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟ-ʟʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʥʠʟʢʦʡ 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʠʦʥʦʚ Na ʚ ʵʪʦʤ ʛʦʨʠʟʦʥʪʝ ʠʤʝʝʪ ʤʝʩʪʦ ʫʩʢʦʨʝʥʥʘʷ 

ʩʦʨʙʮʠʷ 
137

Cs. ʅʘʣʠʯʠʝ ʤʘʢʩʠʤʫʤʘ ʚ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ɸiɹʢ/ʢʛ ɸ(h) ʠ ʟʘʧʘʩʘʭ 

Piɹʢ/ʤ
2
ʈ(h) ʥʘ ʵʪʠʭ ʛʣʫʙʠʥʘʭ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʩʦʣʦʥʮʝʚʘʪʦʩʪʴʶ. [5] 

ɺ ʩʫʭʦʤ ʢʣʠʤʘʪʝ ʚʣʠʷʥʠʝ ʚʣʘʛʠ (ʘʪʤʦʩʬʝʨʥʦʡ ʠʣʠ ʛʨʫʥʪʦʚʦʡ) ʤʦʞʝʪ ʧʨʦʷʚʠʪʴʩʷ ʚ 

ʚʠʜʝ ʪʨʘʥʩʧʠʨʘʮʠʠ ï ʧʝʨʝʥʦʩʘ 
137

Cs ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʚʣʘʛʦʡ, ʠʩʧʘʨʷʶʱʝʡʩʷ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʥʦ ʠ ʥʘʣʠʯʠʝ ʩʤʳʪʳʭ ʧʦʯʚ. 

ɹʠʦʪʝʩʪ ʧʦ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭ ʪʝʩʪ-ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʛʥʝʪʘʶʱʝʤ ʜʝʡʩʪʚʠʠ ʥʘ ʚʳʢʣʝʚ ʩʝʤʷʥ (ʨʠʩ.3). ʆʪʢʣʦʥʝʥʠʝ ʦʪ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣʦ ʦʪ ï30 ʜʦ ï70%. ʅʘ ʛʦʨʠʟʦʥʪʝ 15ï20 ʩʤ ʚʳʢʣʝʚʘ ʩʝʤʷʥ ʥʝ ʙʳʣʦ. 

ɺʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚʳ ʦʢʘʟʳʚʘʣʠ ʥʝʙʦʣʴʰʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʨʦʩʪʢʦʚ ʨʝʜʠʩʘ, ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʩ 10ï15 ʩʤ ï ʫʛʥʝʪʘʶʱʝʝ ʜʝʡʩʪʚʠʝ. ʇʦʣʥʦʩʪʴʶ 
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 ˉ 1 (2) (2012) ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʥʝʧʨʠʛʦʜʥʳ ʜʣʷ ʩʝʤʷʥ ʨʝʜʠʩʘ ʦʢʘʟʘʣʠʩʴ ʧʨʦʙʳ ʧʦʯʚʳ ʛʦʨʠʟʦʥʪʘ 15ï20 ʩʤ. ʇʦ ʜʘʥʥʳʤ 

ʪʨʝʭ ʪʝʩʪ-ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʪʦʪʝʩʪʘ ʜʝʡʩʪʚʠʝ ʧʦʯʚ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ ʦʩʪʨʦʝ 

ʪʦʢʩʠʯʝʩʢʦʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʜʚʫʭ ʪʝʩʪ-ʦʙʲʝʢʪʘʭ (Dahniamagna, 

Brachionuscalyciflorus) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʛʘʪʠʚʥʦʤ ʜʝʡʩʪʚʠʠ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʧʦʯʚ 

ʥʘ ʪʝʩʪ-ʧʦʢʘʟʘʪʝʣʴ «ʚʳʞʠʚʘʝʤʦʩʪʴ» (ʨʠʩ.4). ʆʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʜʣʷ ʧʨʦʛʥʦʟʘ 

ʨʘʟʚʠʪʠʷ ʧʦʧʫʣʷʮʠʠ ʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʩʪ-ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʧʣʦʜʦʚʠʪʦʩʪʴ. 

ʂʦʨʦʪʢʦʮʠʢʣʠʯʥʳʝ ʚʠʜʳ, ʪʘʢʠʝ ʢʘʢ ʢʦʣʦʚʨʘʪʢʠ, ʧʦʟʚʦʣʷʶʪ ʟʘ ʥʝʙʦʣʴʰʦʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ (ʯʝʪʚʝʨʦ ʩʫʪʦʢ) ʧʨʦʩʣʝʜʠʪʴ ʩʤʝʥʫ 3ï4 ʧʦʢʦʣʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʧʦʯʚ ʧʦ ʧʣʦʜʦʚʠʪʦʩʪʠ ʚʳʞʠʚʰʠʭ 

ʢʦʣʦʚʨʘʪʦʢ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʛʘʪʠʚʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʯʚ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ 

ʩʥʠʞʝʥʠʠ ʧʣʦʜʦʚʠʪʦʩʪʠ ʠ ʘʙʦʨʪʠʨʦʚʘʥʠʠ ʷʠʮ. 

ɺʦʟʨʘʩʪʘʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚ ʩ ʛʣʫʙʠʥʦʡ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, ʚʦ-ʧʝʨʚʳʭ, 

ʧʦʚʳʰʝʥʠʝʤ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʧʦʯʚ ʩ ʛʦʨʠʟʦʥʪʘ 15ï20 ʩʤ, ʚʦ-ʚʪʦʨʳʭ, ʦʜʠʥʘʢʦʚʦ ʩʫʭʦʝ 

ʞʘʨʢʦʝ ʣʝʪʦ ʩ ʢʦʨʦʪʢʠʤʠ ʣʠʚʥʝʚʳʤʠ ʜʦʞʜʷʤʠ ʚ 2006 ï 2008 ʛʦʜʘʭ ʤʦʛʣʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪ ɹʧʨʦʥʠʢʥʦʚʝʥʠʶ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ 

ʩʣʦʠ ʧʦʯʚ ʩ ʜʦʞʜʝʚʳʤ ʩʤʳʚʦʤ. 

ɼʘʥʥʳʝ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʜʘʶʪ ʘʜʝʢʚʘʪʥʫʶ ʢʘʨʪʠʥʫ ʦʙʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʩʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʙʠʦʪʫ. [6] ɸʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʯʚ ʚ ʟʦʥʝ ʥʘʙʣʶʜʝʥʠʡ ɺʦʣʛʦʜʦʥʩʢʦʡ ɸʕʉ ʧʦʟʚʦʣʷʝʪ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ï ʪʦʢʩʠʯʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚ ʩʚʷʟʘʥʘ ʩ ʨʘʙʦʪʦʡ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ 

ʟʘʚʦʜʘ ʠ ʙʣʠʟʦʩʪʴʶ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ; 

ï ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 
137

Cs ʧʦ ʧʨʦʬʠʣʷʤ ʧʨʦʤʳʚʥʦʛʦ ʪʠʧʘ [5] ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʯʚ ʥʘ ʙʠʦʪʫ ʩ ʛʣʫʙʠʥʦʡ ʧʨʦʬʠʣʝʡ ʩʚʷʟʘʥʦ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʯʚ ʠ ʢʣʠʤʘʪʘ: ʩʦʣʦʥʮʝʚʘʪʳʤ ʙʘʨʴʝʨʦʤ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ 

ʩʫʭʠʤʠ ʞʘʨʢʠʤʠ ʣʝʪʥʠʤʠ ʩʝʟʦʥʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʢʦʣʴʤʘʪʘʞʫ; 

ï ʚʳʷʚʣʝʥʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʧʦʯʚ ʚ ʨʘʡʦʥʝ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʘ ʠ ʥʝ ʩʚʷʟʘʥʘ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ, ʘ ʦʪʦʙʨʘʞʘʝʪ ʨʝʘʢʮʠʶ ʙʠʦʪʳ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʝ ʚʩʝʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʯʝʣʦʚʝʢʘ. 
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ɺ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʚ ʛ. ʈʦʩʪʦʚʝ-

ʥʘ-ɼʦʥʫ (ʚ ʧʝʨʠʦʜ 2002-2008) ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ 

ʘʵʨʦʟʦʣʷʭ (1 ʨʘʟ ʚ ʥʝʜʝʣʶ) ʠ ʦʩʘʜʢʘʭ (1 ʨʘʟ ʚ ʤʝʩʷʮ). 

ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʷʭ ʦʙʲʝʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʆɸ) 
7
ɺʝ ʚ 

ʘʵʨʦʟʦʣʷʭ ʩ ʯʠʩʣʘʤʠ ɺʦʣʴʬʘ, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ. 

ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʩʝʟʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʪʥʦʩʪʠ ʚʳʧʘʜʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʆɸ ʦʪ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ (ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʘʜʠʦʥʫʢʣʠʜʳ, ʧʨʠʟʝʤʥʳʡ ʩʣʦʡ ʚʦʟʜʫʭʘ, ʝʩʪʝʩʪʚʝʥʥʘʷ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ, ʫʤʝʨʝʥʥʳʝ ʰʠʨʦʪʳ, ʦʩʘʜʢʠ, ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʨʨʝʣʷʮʠʷ, ʘʪʤʦʩʬʝʨʥʳʝ 

ʘʵʨʦʟʦʣʠ 

 

The content of natural radionuclides in the aerosols (once a week) and atmosphere 

deposits (once a month) within the framework of monitoring a radio-activity of a ground layer 

of atmosphere in Rostov-on-Don was determined (during the period 2002-2008). 

Information about correlationôs connections between content
7
ɺʝin aerosols and Wolf's 

numbers, temperature and rainfall volume was received. The data about seasonal dependence 

of content and volume of natural radionuclides on meteoparameters (temperature, rainfall) 

was received. 

Keywords: radionuclides, the surface layer of air, natural radioactivity, the moderate 

latitudes, precipitation, temperature, correlation, atmospheric aerosols. 

 

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʠʛʨʘʝʪ ʧʨʠʟʝʤʥʳʡ ʩʣʦʡ ʚʦʟʜʫʭʘ, ʚ 

ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʨʘʜʠʦʥʫʢʣʠʜʳ ʢʘʢ ʢʦʩʤʦʛʝʥʥʦʛʦ, ʪʘʢ ʠ ʟʝʤʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʥʘʭʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ 

ʧʨʦʭʦʜʷʪ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʧʝʨʝʥʦʩʘ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʠʭ ʥʘ ʟʝʤʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʚ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʚ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʯʝʣʦʚʝʢʘ. ɺ 

ʧʨʠʟʝʤʥʦʤ ʚʦʟʜʫʭʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʫʥʢʪʳ ʢʦʥʪʨʦʣʷ ʟʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴʶ ʘʪʤʦʩʬʝʨʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠ 

ʠʭ ʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʨʘʜʠʦʵʢʦʣʦʛʠʠ ʠ ʷʜʝʨʥʦʡ 

ʤʝʪʝʦʨʦʣʦʛʠʠ. 

ɺ ʨʘʜʠʦʵʢʦʣʦʛʠʠ ʵʪʦʪ ʢʦʥʪʨʦʣʴ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʤʘʩʰʪʘʙʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʷʜʝʨʥʳʭ ʚʟʨʳʚʦʚ, ʢʨʫʧʥʳʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʘʚʘʨʠʡ, ʨʘʙʦʪʳ 

ʧʨʝʜʧʨʠʷʪʠʡ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʥʦʛʦ ʮʠʢʣʘ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʜʦʙʳʚʘʶʱʠʭ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʤʠʥʝʨʘʣʴʥʦʝ ʠ ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʳʨʴʸ. [1] 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʘ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ: ʚʦ-ʧʝʨʚʳʭ, ʚ ʩʠʣʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʢʦʩʠʩʪʝʤʳ; 

ʚʦ-ʚʪʦʨʳʭ, ʙʦʣʝʝ 70% ʥʘʩʝʣʝʥʠʷ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʧʨʦʞʠʚʘʶʪ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʊʝʤ 

http://www.multitran.ru/c/m.exe?t=4541726_1_2
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ʇʨʦʙʣʝʤʳ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʥʝ ʤʝʥʝʝ, ʚʧʣʦʪʴ ʜʦ ʘʚʘʨʠʠ ʏɸʕʉ ʧʨʦʙʣʝʤʳ ʨʘʜʠʦʵʢʦʣʦʛʠʠ ʛʦʨʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʩʩʣʝʜʦʚʘʣʠʩʴ, ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʚʥʠʤʘʥʠʝ ʢ ʥʠʤ ʨʝʟʢʦ ʚʦʟʨʦʩʣʦ, ʧʨʘʚʜʘ, ʪʦʣʴʢʦ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ. [2] 

ʆʜʥʘʢʦ, ʥʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʠ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʛʦʨʦʜʘʭ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ (ɽʈʅ) 

(ʢʦʩʤʦʛʝʥʥʳʭ ï ʠʟ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʘʪʤʦʩʬʝʨʳ; ʨʘʜʦʥʘ, ʪʦʨʦʥʘ ʠ ʠʭ ʜʦʯʝʨʥʠʭ ʧʨʦʜʫʢʪʦʚ 

ʨʘʩʧʘʜʘ (ɼʇʈ) ï ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ɽʈʅ ï ʩ ʚʝʪʨʦʚʳʤ ʧʦʜʲʝʤʦʤ ʠ ʩ 

ʛʘʟʦʘʵʨʦʟʦʣʴʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ). 

ʆʯʝʚʠʜʥʦ, ʧʨʠ ʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʙʣʝʤʳ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʧʨʠʟʝʤʥʳʡ ʩʣʦʡ ʘʪʤʦʩʬʝʨʳ ʛʦʨʦʜʘ ʚ ʮʝʣʦʤ, ʥʝ ʫʯʠʪʳʚʘʷ 

ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʛʦʨʦʜʘ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛ. ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ 

ɻʦʨʦʜ ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ (47 ̄ 14¡ʩ.ʰ; 39 ̄ 42¡ʚ.ʜ) ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ, ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ɼʦʥ, ʚ 46 ʢʤ ʦʪ ʝʸ 

ʚʧʘʜʝʥʠʷ ʚ ɸʟʦʚʩʢʦʝ ʤʦʨʝ. ʖʛʦ-ʟʘʧʘʜʥʳʝ ʦʢʨʘʠʥʳ ʛʦʨʦʜʘ ʧʨʠʤʳʢʘʶʪ ʢ ʜʝʣʴʪʝ ʨʝʢʠ 

ɼʦʥ (ʜʦʥʩʢʠʤ ʛʠʨʣʘʤ). [3] 

ʇʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʜʠʩʢʦʤʬʦʨʪʥʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʚʳʩʦʢʠʤ ʠʥʜʝʢʩʦʤ ʧʘʪʦʛʝʥʥʦʩʪʠ [4], ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʢʘʢ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʪʘʢ ʠ ʦʩʦʙʳʤ ʚʝʪʨʦʚʳʤ ʨʝʞʠʤʦʤ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ 

ʚʦʟʜʫʰʥʦʛʦ ʢʦʨʠʜʦʨʘ ʧʦ ʂʫʤʩʢʦ-ʄʘʥʳʯʩʢʦʡ ʚʧʘʜʠʥʝ. 

ɺ ʩʪʝʧʥʦʡ ʟʦʥʝ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 8,2
ʦ
ʉ, ʘ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 72% [4,5]. ɺ ʪʝʧʣʳʡ ʧʝʨʠʦʜ (ʘʧʨʝʣʴ-ʦʢʪʷʙʨʴ) ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ +16,2 
ʦ
ʉ [5]. (14 

ʦ
ʉ [4]), ʘ ʚʣʘʞʥʦʩʪʴ 63%, ʧʨʠʯʝʤ ʚ ʩʘʤʳʡ ʪʝʧʣʳʡ ʤʝʩʷʮ 

(ʠʶʣʴ) ʪʝʤʧʝʨʘʪʫʨʘ 23,1 
ʦ
ʉ. ɺ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ (ʥʦʷʙʨʴ-ʤʘʨʪ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ -3,0 
ʦ
ʉ (-4,6 

ʦ
ʉ), ʘ ʚʣʘʞʥʦʩʪʴ 85%, ʧʨʠʯʝʤ ʚ ʩʘʤʳʡ ʭʦʣʦʜʥʳʡ 

ʤʝʩʷʮ (ʷʥʚʘʨʴ) ʪʝʤʧʝʨʘʪʫʨʘ -6,5 
ʦ
ʉ. 

ʅʘ ʧʣʦʱʘʜʠ ~350 ʢʤ
2
 ʢʨʫʧʥʝʡʰʝʛʦ ʥʘ ʖʛʝ ʈʦʩʩʠʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʮʝʥʪʨʘ ï ʛ. ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ ʩ ʥʘʩʝʣʝʥʠʝʤ ʙʦʣʝʝ 1 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ 

(ʧʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ~2900 ʯʝʣ/ʢʤ
2
) ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʤʥʦʞʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ 

ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ, 

ʭʠʤʠʯʝʩʢʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. [6] ɻʦʨʦʜ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʫʟʣʦʤ. ɼʦʣʷ ʚʳʙʨʦʩʦʚ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ (ʦʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʣʠʥʝʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ) 

ʩʦʩʪʘʚʣʷʝʪ ~94% ʦʙʱʠʭ ʚʳʙʨʦʩʦʚ ʧʨʠ ʜʦʣʷʭ ʚʳʙʨʦʩʦʚ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

~4% ʠ ʦʙʲʝʢʪʦʚ ʵʥʝʨʛʝʪʠʢʠ ~2%. [7] 

ʇʦ ʪʚʝʨʜʦʡ ʬʘʟʝ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʧʘʜʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʤʝʶʪ ʤʝʩʪʦ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 50-100 ʤ ʦʪ ʘʚʪʦʜʦʨʦʛ (ʧʨʠʯʝʤ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʟʘʛʨʷʟʥʝʥʠʡ ʟʘʚʠʩʠʪ 

ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ). ʅʘʠʙʦʣʴʰʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ (ʚ 

5-10 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʨʘʡʦʥʘʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʨʝʢʝ). [6] ʇʦ ʛʘʟʦʚʳʤ ʚʳʙʨʦʩʘʤ ʟʦʥʘ 

ʚʣʠʷʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʟʘʤʝʪʥʦ ʰʠʨʝ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʛʦʨʦʜʘ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ ʟʘ ʩʯʝʪ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʘʵʨʦʟʦʣʝʡ ʧʨʠ ʥʘʣʠʯʠʠ çʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʨʠʜʦʨʘè ʚʜʦʣʴ ʚʦʜʦʝʤʘ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʭʦʨʦʰʝʛʦ ʩʘʤʦʦʯʠʱʝʥʠʷ ʘʪʤʦʩʬʝʨʳ. [8] 

ʉʦʜʝʨʞʘʥʠʝ ʠ ʧʦʚʝʜʝʥʠʝ ʢʦʩʤʦʛʝʥʥʦʛʦ 
7
ɺʝ ʚ ʛ. ʈʦʩʪʦʚʝ-ʥʘ-ɼʦʥʫ 

7
ɺʝ ʜʘʝʪ ʚʢʣʘʜ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʜʦʟʫ ʦʙʣʫʯʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʠ ʜʣʷ ʦʮʝʥʢʠ ʵʪʦʛʦ ʚʢʣʘʜʘ 

ʥʝʦʙʭʦʜʠʤ ʢʦʥʪʨʦʣʴ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʘʵʨʦʟʦʣʷʭ ʠ ʦʩʘʜʢʘʭ. ʇʦʩʢʦʣʴʢʫ 
7
ɺʝ ʷʚʣʷʝʪʩʷ ʨʘʜʠʦʥʫʢʣʠʜʦʤ ʢʦʩʤʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʥ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʤʦʥʠʪʦʨʦʤ [9,10 ʠ ʜʨ.] ʧʨʠ ʢʦʥʪʨʦʣʝ ʜʨʫʛʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʘʪʤʦʩʬʝʨʝ, ʢʦʪʦʨʳʝ 

ʧʦʩʪʫʧʘʶʪ ʚ ʥʝʝ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 
7
ɺʝ ʚ 

http://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BD_%28%D1%80%D0%B5%D0%BA%D0%B0%29
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%BC%D0%BE%D1%80%D0%B5
http://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BD_%28%D1%80%D0%B5%D0%BA%D0%B0_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8%29
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%80%D0%BB%D0%BE
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 ˉ 1 (2) (2012) ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʚʦʟʜʫʭʘ ʛ. ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʝʨʠʦʜ 2002-2008 ʛʛ. [11] 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʙʲʝʤʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ (ʆɸ) 
7
ɺʝ ʚ ʘʵʨʦʟʦʣʷʭ ʩ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʯʠʩʣʘʤʠ ɺʦʣʴʬʘ), ʢʘʢ ʵʪʦ 

ʩʜʝʣʘʥʦ YoshiYshikawa. [10]. ʆʙʱʘʷ ʢʘʨʪʠʥʘ ʩʚʷʟʠ ʵʪʠʭ ʚʝʣʠʯʠʥ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ1. 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʂʦʨʨʝʣʷʮʠʷ ʆɸ 
7
ɺʝ ʚ ʘʵʨʦʟʦʣʷʭ ʩ ʯʠʩʣʘʤʠ ɺʦʣʴʬʘ 

ʟʘ ʧʝʨʠʦʜ 2002-2007 ʛʛ. [10,11] 

 

ʊʘʢʞʝ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʪʨʝʥʜ ʠʟʤʝʥʝʥʠʡ ʆɸ 
7
ɺʝ ʜʣʷ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 23-ʛʦ 

ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʚʦʟʨʘʩʪʘʥʠʝ ʝʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʢ ʢʦʥʮʫ ʮʠʢʣʘ 

(ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 - ʆɸ 
7
ɺʝ, ʫʩʨʝʜʥʝʥʥʘʷ ʧʦ ʩʝʟʦʥʘʤ ʟʘ ʧʝʨʠʦʜ 2002-2008 ʛʛ. 

 

ɻʦʜ 
ʆɸ 

7
ɺʝ, ʤɹʢ/ʤ

3
 

max/min 
ʆɸ ʩʨʝʜʥʝʝ, 

ʤɹʢ/ʤ
3
 

W ʩʨ. 
ʟʠʤʘ ʚʝʩʥʘ ʣʝʪʦ ʦʩʝʥʴ 

2002 4,43 3,66 5,07 2,33 2,29 3,82  107,0 

2003 2,01 3,12 5,83 4,02 2,94 3,7  84,8 

2004 2,34 3,89 6,43 3,97 2,71 4,15  68,9 

2005 3,32 5,72 6,41 3,38 1,92 5,27  54,0 

2006 3,04 7,78 9,97 5,05 3,31 6,89  15,2 

2007 3,71 6,48 8,96 4,61 3,38 5,95  9,4 

2008 3,46 7,15 9,09 5,19 3,36 6,24  8,2 

2002-2008 3,19 5,40 7,39 4,08 2,84 5,02  49,7 
 

ɼʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʬʠʢʩʠʨʫʝʪʩʷ ʠʟʚʝʩʪʥʳʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʰʠʨʦʪ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʩʝʟʦʥʥʳʡ ʭʦʜ 
7
ɺʝ ʚ ʘʵʨʦʟʦʣʷʭ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʝʩʝʥʥʝʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʘʪʤʦʩʬʝʨʳ 

(ʪʘʙʣ. 1 ʠ ʨʠʩ. 2). ʉʝʟʦʥʥʳʡ ʭʦʜ ʧʦʜʪʚʝʨʞʜʝʥ ʪʘʢʞʝ ʌʫʨʴʝ-ʘʥʘʣʠʟʦʤ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʜʘʥʥʳʭ ʟʘ 7 ʣʝʪ ï ʧʝʨʚʘʷ ʜʦʤʠʥʠʨʫʶʱʘʷ ʛʘʨʤʦʥʠʢʘ ʠʤʝʝʪ ʧʝʨʠʦʜ 52 ʥʝʜʝʣʠ. [11] 

ɺʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʤʘʢʩʠʤʫʤ ʆɸ 
7
ɺʝ ʚ ʘʵʨʦʟʦʣʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʝʞʝʛʦʜʥʦ (ʪʘʙʣ. 

2), ʪʘʢ ʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 7 ʣʝʪ (ʨʠʩ. 2). ʉʨʝʜʥʠʝ ʟʘ 7 ʣʝʪ ʆɸ 
7
ɺʝ ʚ ʘʵʨʦʟʦʣʷʭ ʛ. 

ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ ~ 5,2 ʤɹʢ/ʤ
3
 (2002-2008 ʛʛ.), ʘ ʜʣʷ ʛ. ʄʦʩʢʚʳ 4,4 ʤɹʢ/ʤ

3
. [12] 
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ʇʨʦʙʣʝʤʳ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

 
ʈʠʩʫʥʦʢ 2 - ʉʝʟʦʥʥʳʡ ʭʦʜ ʆɸ 

7
ɺʝ, ʫʩʨʝʜʥʝʥʥʦʡ ʟʘ 7 ʣʝʪ 

 

ɼʣʷ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʨʝʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʊ) ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ. [11,12] ʅʘʠʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʢʦʨʨʝʣʷʮʠʠ ʆɸ 
7
ɺʝ ï ʊ 

ʠʤʝʝʪ ʤʝʩʪʦ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ (0,99 ʠ 0,61 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʣʷ ʭʦʣʦʜʥʳʭ ʤʝʩʷʮʝʚ ʦʥʘ 

ʣʠʙʦ ʥʠʟʢʘʷ (ʢ=0,29 ï 0,51), ʣʠʙʦ ʜʘʞʝ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ (ʦʩʝʥʴ 

2002ʛ., ʟʠʤʘ 2005 ʛ.), ʥʦ ʚ ʩʨʝʜʥʝʤ ʟʘ 7 ʣʝʪ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ (0,68). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʰʠʨʦʪʳ 471̄4¡ʩ.ʰ. ʧʦʜʪʚʝʨʞʜʘʶʪ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʷʶʪ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʰʠʨʦʪʳ 403̄8¡. [12] 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʧʣʦʪʥʦʩʪʠ ʚʳʧʘʜʝʥʠʷ 
7
ɺʝ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʨʠʚʝʜʝʥʳʚ ʪʘʙʣʠʮʝ 2. ɺ ʩʨʝʜʥʝʤ ʟʘ 7 ʣʝʪ ʧʣʦʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʡ ʥʘʠʙʦʣʴʰʘʷ ʚ ʚʝʩʝʥʥʝ-

ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʢʘʢ ʠ ʩʝʟʦʥʥʳʡ ʤʘʢʩʠʤʫʤ ʩʦʜʝʨʞʘʥʠʷ 
7
ɺʝ ʚ ʘʵʨʦʟʦʣʷʭ. [11] 

 

ʊʘʙʣʠʮʘ 2 - ʇʣʦʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʡ 
7
ɺʝ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʟʘ 7 ʣʝʪ 

 

ɻʦʜ 

7
ɺʝ, ʧʣʦʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʡ, ʤʂʠ/ʢʤ

2
*ʤʝʩ 

max/min 

ʉʨʝʜʥʷʷ ʟʘ ʛʦʜ 

ʧʣʦʪʥʦʩʪʴ 

ʚʳʧʘʜʝʥʠʡ ʟʠʤʘ ʚʝʩʥʘ ʣʝʪʦ ʦʩʝʥʴ 

2002 0,79 0,38 0,91 1,01 2,7 0,77 

2003 1,09 0,88 2,79 1,10 3,2 1,47 

2004 0,56 3,31 1,56 0,65 5,9 1,52 

2005 ï 0,53 1,05   ï 2,0 0,79 

2006 0,82 1,34 2,37   ï 2,4 1,24 

2007 0,74 2,05 3,01 0,51 3,6 1,17 

2008 0,11 1,05 4,75 0,22 41,9 1,53 

2002-2008 0,69 1,36 2,35 0,70 8,84 1,21 

 

ʆʙʦʙʱʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʚʷʟʠ ʩʦʜʝʨʞʘʥʠʡ 
7
ɺʝ ʚ ʘʵʨʦʟʦʣʷʭ ʠ ʦʩʘʜʢʘʭ 

ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʠʭ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʛʦʜʘʤ -0,61· -

0,66). 

ʄʘʢʩʠʤʫʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʧʦʧʘʜʘʝʪ ʥʘ ʠʶʥʴ ï ʠʶʣʴ ʠ ʦʥ ʩʥʠʞʘʝʪ ʆɸ 
7
ɺʝ ʚ 

ʘʵʨʦʟʦʣʷʭ. ɺ ʮʝʣʦʤ ʵʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʧʦ ʚʣʠʷʥʠʶ ʦʩʘʜʢʦʚ ʥʘ ʆɸ 
7
ɺʝ ʚ 

ʘʪʤʦʩʬʝʨʝ ʜʣʷ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ. [11] 

ʆʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʆɸ 
7
ɺʝ ʚ ʘʵʨʦʟʦʣʷʭ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʝʛʦ ʚ ʦʩʘʜʢʘʭ, 

ʦʙʫʩʣʦʚʣʝʥʘ ʩʝʣʝʢʪʠʚʥʳʤ ʚʳʤʳʚʘʥʠʝʤ 
7
ɺʝ ʠʟ ʘʪʤʦʩʬʝʨʳ ʦʩʘʜʢʘʤʠ. ʕʪʦ ʪʘʢʞʝ 
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 ˉ 1 (2) (2012) ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʧʣʦʪʥʦʩʪʠ ʚʳʧʘʜʝʥʠʡ ʥʘ ʟʝʤʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (ʢ= -0,82 ï -0,98). 

ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ 
7
ɺʝ ʚ ʘʪʤʦʩʬʝʨʥʳʭ 

ʘʵʨʦʟʦʣʷʭ ʠ ʦʩʘʜʢʘʭ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʘʨʠʘʮʠʠ ʵʪʠʭ ʚʝʣʠʯʠʥ 

ʠ ʠʭ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʝʛʠʦʥʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 
238

U, 
234

Th, 
232

Th,
 226

Ra, 
224

Ra ʠ 
40
ʂ ʚ 

ʘʪʤʦʩʬʝʨʥʳʭ ʘʵʨʦʟʦʣʷʭ ʠ ʦʩʘʜʢʘʭ ʛ. ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ 

ʉʦʜʝʨʞʘʥʠʝ ɽʈʅ ʟʝʤʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʝʪʨʦʚʳʤ ʧʦʜʲʝʤʦʤ ʧʳʣʠ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʳʣʴʶ ʜʦʨʦʞʥʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ, ʘ 

ʪʘʢʞʝ ʚʳʙʨʦʩʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɿʘ ʧʝʨʠʦʜ 2002-2008 ʛʛ. ʧʦʣʫʯʝʥ ʨʷʜ ʜʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʘʪʤʦʩʬʝʨʥʳʭ 

ʘʵʨʦʟʦʣʷʭ ʠ ʦʩʘʜʢʘʭ 
238

U, 
234

Th, 
226

Ra, 
232

Th, 
224

Ra ʠ 
40
ʂ (ʪʘʙʣ. 3, ʪʘʙʣ. 4). 

 

ʊʘʙʣʠʮʘ 3 - ʉʦʜʝʨʞʘʥʠʝ ɽʈʅ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʘʵʨʦʟʦʣʷʭ ʟʘ ʧʝʨʠʦʜ 2002-2008 ʛʛ. [11] 

 

ɻʦʜ 
ʆɸ, ɹʢ/ʤ

3
 

234
Th 

238
U 

226
Ra 

224
Ra 

232
Th 

40
K 

2002 6,29E-05 1,40E-05 6,94E-06 4,70E-06 6,40E-06 2,54E-05 

2003 1,06E-05 1,96E-05 1,24E-05 4,93E-06 6,55E-06 7,70E-05 

2004 6,93E-05 9,24E-06 6,58E-06 3,41E-06 6,80E-06 3,57E-05 

2005 1,30E-04 4,00E-06 8,89E-06 5,73E-06 7,07E-06 3,97E-05 

2006 1,53E-04 5,82E-06 2,28E-05 7,04E-06 7,77E-06 5,62E-05 

2007 1,91E-04 1,42E-05 2,02E-05 8,60E-06 7,72E-06 3,86E-05 

2008 1,40E-04 1,09E-05 1,63E-05 6,39E-06 7,00E-06 5,27E-05 

ʩʨʝʜʥʝʝ 1,08E-04 1,11E-05 1,34E-05 5,83E-06 7,04E-06 4,65E-05 

 

ʊʘʙʣʠʮʘ 4 - ʉʦʜʝʨʞʘʥʠʝ ɽʈʅ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ ʟʘ ʧʝʨʠʦʜ 2002-2008 ʛʛ. 

 

ɻʦʜ 
ʆɸ, Ku/ʤʝʩ*ʢʤ

2
 

234
Th 

238
U 

226
Ra 

224
Ra 

232
Th 

40
K 

2002 6,51E-04 8,02E-04 9,48E-05 1,21E-05 2,11E-05 9,62E-04 

2003 5,58E-04 3,73E-04 4,45E-05 2,46E-05 2,70E-05 1,74E-04 

2004 5,48E-04 3,78E-05 3,12E-05 1,60E-05 1,42E-05 7,20E-05 

2005 4,75E-04 2,45E-05 3,88E-05 1,63E-05 1,68E-05 1,07E-04 

2006 5,12E-04 9,53E-05 4,40E-05 2,03E-05 2,75E-05 8,53E-05 

2007 4,45E-04 6,29E-05 4,82E-05 8,66E-06 1,62E-05 8,78E-05 

2008 5,04E-04 4,38E-05 4,27E-05 1,48E-05 1,54E-05 9,13E-05 

ʩʨʝʜʥʝʝ 5,28E-04 2,06E-04 4,92E-05 1,61E-05 1,97E-05 2,26E-04 

 

ʋʩʪʘʥʦʚʣʝʥʦ [11], ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ 
238

U, 
234

Th, 
226

Ra, 
232

Th, 
224

Ra ʠ 
40
ʂ ʚ ʘʵʨʦʟʦʣʷʭ 

ʠʤʝʝʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʷʩʥʦ ʚʳʨʘʞʝʥʥʳʡ ʩʝʟʦʥʥʳʡ ʭʦʜ ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʠ ʤʠʥʠʤʫʤʦʤ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʨʠʩ.3, ʨʠʩ. 4.). ʇʨʠʯʝʤ ʩʝʟʦʥʥʳʡ ʭʦʜ 
224

Ra, 
232

Th ʠ 
40
ʂ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

226
Ra ʠ 

234
Th. ɺʠʜʠʤʦ ʪʘʢʦʡ 

ʥʝʦʜʥʦʟʥʘʯʥʳʡ ʩʝʟʦʥʥʳʡ ʭʦʜ 
234

Th ʠʤʝʝʪ ʤʝʩʪʦ ʠʟ-ʟʘ ʩʚʦʝʛʦ ʥʝʙʦʣʴʰʦʛʦ ʧʝʨʠʦʜʘ 

ʧʦʣʫʨʘʩʧʘʜʘ (ʊ1/2=24,1 ʩʫʪ). 
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ʇʨʦʙʣʝʤʳ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

 

 
 

ʈʠʩʫʥʦʢ 3 - ʉʝʟʦʥʥʳʡ ʭʦʜ ʆɸ 
226
Ra, ʫʩʨʝʜʥʝʥʥʦʡ ʟʘ 7 ʣʝʪ 

 

 
 

ʈʠʩʫʥʦʢ 4 - ʉʝʟʦʥʥʳʡ ʭʦʜ ʆɸ 
40
ʂ, ʫʩʨʝʜʥʝʥʥʦʡ ʟʘ 7 ʣʝʪ 

ɼʣʷ ʩʝʟʦʥʥʦʛʦ ʭʦʜʘ ʚʩʝʭ ɽʈʅ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʦʙʱʠʭ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ: ʤʘʢʩʠʤʫʤʳ ʚ ʘʧʨʝʣʝ (ʧʝʨʝʩʪʨʦʡʢʘ ʚ ʘʪʤʦʩʬʝʨʝ) ʠ 

ʤʠʥʠʤʫʤʳ ʚ ʠʶʥʝ (ʤʘʢʩʠʤʫʤ ʚʳʤʳʚʘʥʠʷ ʆɸ ʦʩʘʜʢʘʤʠ). 

ʂʦʨʨʝʣʷʮʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʩʦʜʝʨʞʘʥʠʡ 
234

Th, 
226

Ra, 
232

Th, 
224

Ra ʠ 
40
ʂ ʚ 

ʘʪʤʦʩʬʝʨʥʳʭ ʘʵʨʦʟʦʣʷʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 

5. ʆʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʆɸ ʵʪʠʭ ɽʈʅ ʚ ʘʵʨʦʟʦʣʷʭ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʠʭ ʚ ʦʩʘʜʢʘʭ 

ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʘ ʩʝʣʝʢʪʠʚʥʳʤ ʚʳʤʳʚʘʥʠʝʤ ɽʈʅ ʠʟ ʘʪʤʦʩʬʝʨʳ ʦʩʘʜʢʘʤʠ. [11] 
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 ˉ 1 (2) (2012) ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʊʘʙʣʠʮʘ 5 - ʂʦʨʨʝʣʷʮʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʩʦʜʝʨʞʘʥʠʡ 
234

Th, 
226

Ra, 
232

Th, 
224

Ra ʠ 
40
ʂ ʚ 

ʘʪʤʦʩʬʝʨʥʳʭ ʘʵʨʦʟʦʣʷʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ 

 

ɻʦʜ 
ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

234
Th 

226
Ra 

224
Ra 

232
Th 

40
K 

2002 -0,49 -0,59 -0,96 -0,99 -0,59 

2003 -0,82 -0,38 -0,96 -0,72 -0,68 

2004 -0,63 -0,55 -0,67 -0,67 -0,26 

2005 -0,74 -0,54 -0,74 -0,59 -0,49 

2006 -0,69 -0,61 -0,82 -0,62 -0,54 

2007 -0,58 -0,49 -0,75 -0,60 -0,73 

2008 -0,72 -0,57 -0,78 -0,68 -0,71 

ʩʨʝʜʥʝʝ -0,67 -0,53 -0,81 -0,70 -0,57 

 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʦʥʘ, ʪʦʨʦʥʘ ʠ ʠʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ 

ʚʦʟʜʫʭʘ ʛ. ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ 

ʆʯʝʚʠʜʥʘ ʦʩʦʙʘʷ ʨʦʣʴ ʨʘʜʦʥʘ ʠ ʝʛʦ ʜʦʯʝʨʥʠʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ (ɼʇʈ) ʚ 

ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʚʦʟʜʫʭʘ ʙʦʣʴʰʦʛʦ ʛʦʨʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʢʨʦʤʝ ʵʢʩʛʘʣʷʮʠʠ ʨʘʜʦʥʘ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʠʤʝʝʪ ʤʝʩʪʦ ʠʩʢʘʞʝʥʥʘʷ ʵʢʩʛʘʣʷʮʠʷ ʩ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʝʛʦ ʪʝʭʥʦʛʝʥʥʳʝ ʚʳʙʨʦʩʳ ʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ (ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʩʞʠʛʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ). 

ɼʣʷ ʛ. ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʦʥʘ, ʪʦʨʦʥʘ ʠ ʠʭ ɼʇʈ ʚ ʘʪʤʦʩʬʝʨʝ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʪʦʣʴʢʦ ʚ 2008 ʛ. ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʫʨʦʚʥʠ ʩʦʜʝʨʞʘʥʠʡ 
222

Rn 

- 12,45 ɹʢ/ʤ
3
, 

220
Rn - 0,33 ɹʢ/ʤ

3
, 

214
Bi ï 7,67 ɹʢ/ʤ

3
, 

212
Bi ï 0,25 ɹʢ/ʤ

3
, 

214
ʈb ï 4,07 ɹʢ/ʤ

3
, 

212
ʈb ï 0,32 ɹʢ/ʤ

3
, 

222
Rn ʥʝ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʩʝʟʦʥʥʦʛʦ ʭʦʜʘ. ʆʞʠʜʘʝʤʳʡ 

ʰʠʨʦʢʠʡ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʤʘʢʩʠʤʫʤ ʩʦʜʝʨʞʘʥʠʷ 
222

Rn ʚ ʘʵʨʦʟʦʣʷʭ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ ʟʘ 

ʩʯʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʤʘʝ, ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ. ʇʨʠʯʝʤ ʦʩʦʙʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʥʝ ʩʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʩʢʦʣʴʢʦ ʩʪʝʧʝʥʴ ʫʚʣʘʞʥʝʥʠʷ ʛʨʫʥʪʘ. ʆʩʝʥʥʝ-

ʟʠʤʥʠʡ ʤʘʢʩʠʤʫʤ ʠʤʝʝʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʪʝʭʥʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ (ʩʚʷʟʘʥʥʳʡ ʩ 

ʦʪʦʧʠʪʝʣʴʥʳʤ ʩʝʟʦʥʦʤ), ʘ ʤʘʢʩʠʤʫʤʳ ʚ ʘʧʨʝʣʝ ʠ ʩʝʥʪʷʙʨʝ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʳ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʵʢʩʛʘʣʷʮʠʝʡ ʨʘʜʦʥʘ ʨʘʩʪʝʥʠʷʤʠ (ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ) ʠ ʩ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʧʦ ʦʢʦʥʯʘʥʠʠ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʠʥʪʝʥʩʠʚʥʳʭ ʜʦʞʜʝʡ, ʧʦʜʘʚʣʷʶʱʠʭ 

ʵʢʩʛʘʣʷʮʠʶ ʨʘʜʦʥʘ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ). [13] 

ʀʟʚʝʩʪʥʦ, ʯʪʦ 
210

Pb ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʜʦʣʛʦʞʠʚʫʱʠʤ (ʊ1/2=22,26 ʛʦʜʘ) ʠʟ ʜʦʯʝʨʥʠʭ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ 
222

Rn (ʊ1/2=3,823 ʛʦʜʘ). [14] 

ʉʨʝʜʥʝʤʝʩʷʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 
210

Pb ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʘʵʨʦʟʦʣʷʭ [15] ʚʘʨʴʠʨʫʝʪ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (ʪʘʙʣ. 6): ʦʪ 0,82 ʤɹʢ/ʤ
3
 ʜʦ 5,61 ʤɹʢ/ʤ

3
 ʧʨʠ ʩʨʝʜʥʝʛʦʜʦʚʦʤ 

ʩʦʜʝʨʞʘʥʠʠ 1,90 ʤɹʢ/ʤ
3
. ʇʨʠ ʵʪʦʤ ʝʛʦ ʆɸ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ (ʚ 10

3
 ʨʘʟ) [12] 

ʩʦʜʝʨʞʘʥʠʡ ʚ ʘʵʨʦʟʦʣʷʭ 
226

Ra (ʦʪ 0,54 ʤʢɹʢ/ʤ
3
 ʜʦ 3,2 ʤʢɹʢ/ʤ

3
) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʚʦʟʜʫʭʝ 
226

Ra ʥʠʢʘʢ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʥʝʤ 
222

Rn ʠ 
210

Pb. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʩʦʜʝʨʞʘʥʠʷ 
210

Pb ʚ 

ʘʵʨʦʟʦʣʷʭ ʩ ʫʜʝʣʴʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴʶ ʘʪʤʦʩʬʝʨʳ ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʝ (2002ʛ. ï 0,45; 

2003ʛ. ʠ 2004ʛ. ï 0,17). ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥʠʝʤ ʥʘ ʪʦ, ʯʪʦ ʠ ʚʝʪʨʦʚʦʡ ʧʦʜʲʝʤ ʩ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʚʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʢʣʘʜʘ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ 
210

Pb. 
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ʇʨʦʙʣʝʤʳ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʊʘʙʣʠʮʘ 6 - ʉʦʜʝʨʞʘʥʠʷ 
210

Pb ʚ ʘʵʨʦʟʦʣʷʭ, ʫʩʨʝʜʥʝʥʥʳʝ ʧʦ ʩʝʟʦʥʘʤ ʠ ʛʦʜʘʤ [15] 
 

ɻʦʜ 
210

Pb, ʆɸ, ʤɹʢ/ʤ
3
 

min max 
ʆɸ ʩʨʝʜʥʝʝ, 

ʤɹʢ/ʤ
3
 ʟʠʤʘ ʚʝʩʥʘ ʣʝʪʦ ʦʩʝʥʴ 

2002 1,7 1,09 1,31 1,52 0,31 4,96 1,41 

2003 1,55 1,38 1,3 1,97 0,11 7,40 1,55 

2004 1,62 8,99 1,28 1,43 0,2 3,40 1,18 

2005 1,76 1,12 1,21 1,63 0,48 3,28 1,38 

2006 6,9 3,16 3,35 3,2 0,12 1,68 4,09 

2007 2,6 2,45 1,75 1,93 0,14 6,89 2,18 

2008 2,2 2,11 1,56 1,85 0,11 6,04 1,98 

 

ʅʘ ʨʠʩʫʥʢʝ 5 ʯʝʪʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʦʩʝʥʥʝ-ʟʠʤʥʠʝ ʤʘʢʩʠʤʫʤʳ ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ ʠ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʝ ʤʘʢʩʠʤʫʤʳ ʚ ʘʧʨʝʣʝ ʠ ʘʚʛʫʩʪʝ. ʇʝʨʚʳʡ ʤʘʢʩʠʤʫʤ (ʦʩʝʥʥʝ-ʟʠʤʥʠʡ) 

ʠʤʝʝʪ ʪʝʭʥʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʞʠʜʘʝʤʳʡ ʰʠʨʦʢʠʡ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʤʘʢʩʠʤʫʤ 

ʩʦʜʝʨʞʘʥʠʷ 
210

Pb ʚ ʘʵʨʦʟʦʣʷʭ ʤʦʜʠʬʠʮʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ ʚ ʠʶʥʝ-ʠʶʣʝ. [15] 

 

 
 

ʈʠʩʫʥʦʢ 5 - ʉʝʟʦʥʥʳʡ ʭʦʜ ʆɸ 
210
Pb ʟʘ ʧʝʨʠʦʜ 2002-2008 ʛʛ. 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʆɸ 
210

Pb ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʦʙʨʘʪʥʘʷ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʠ ʜʘʥʥʳʝ ʧʦ ʧʣʦʪʥʦʩʪʠ ʚʳʧʘʜʝʥʠʷ 
210

Pb ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʪʘʙʣ. 

7). [15] 
 

ʊʘʙʣʠʮʘ 7 - ʇʣʦʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ 
210

Pb ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 
 

ɻʦʜ 

210
Pb ɹʢ/ʤ

2
 

max/min 

ʉʨʝʜʥʷʷ ʟʘ ʛʦʜ 

ʧʣʦʪʥʦʩʪʴ 

ʚʳʧʘʜʝʥʠʡ 
ʟʠʤʘ ʚʝʩʥʘ ʣʝʪʦ ʦʩʝʥʴ 

2002 21,45 6,50 42,74 15,87 6,5 21,64 

2003 13,38 11,67 17,37 11,47 1,5 13,47 

2004 18,09 25,15 47,52 30,13 2,6 30,22 

2005 27,30 29,77 25,80 21,66 1,4 26,13 

2006 41,83 60,81 50,57 32,01 1,9 46,31 

2007 29,46 44,09 49,43 26,14 1,2 37,28 

2008 32,07 52,32 41,26 31,19 1,6 39,71 
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 ˉ 1 (2) (2012) ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʚʨʝʤʝʥʥʦʛʦ ʭʦʜʘ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʩʦʜʝʨʞʘʥʠʡ 
210

Pb ʚ 

ʘʪʤʦʩʬʝʨʥʳʭ ʘʵʨʦʟʦʣʷʭ ʠ ʚ ʦʩʘʜʢʘʭ [15] ʚʠʜʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʅʘʧʨʠʤʝʨ, ʘʧʨʝʣʴʩʢʠʡ ʤʘʢʩʠʤʫʤ ʜʣʷ 
210

Pb ʚ 

ʘʵʨʦʟʦʣʷʭ 2002 ʛ. ʠ 2003 ʛ. ʥʝ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʢʘʢʠʤʠ-ʣʠʙʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʦ 

ʚʨʝʤʝʥʥʦʤ ʭʦʜʝ 
210

Pb ʚ ʦʩʘʜʢʘʭ ʠ ʥʘʦʙʦʨʦʪ, ʠʶʥʴʩʢʠʡ ʤʘʢʩʠʤʫʤ ʚʦ ʚʨʝʤʝʥʥʦʤ ʭʦʜʝ 
210

Pb ʜʣʷ ʦʩʘʜʢʦʚ ʢʦʤʧʝʥʩʠʨʫʝʪ ʤʠʥʠʤʫʤ ʚʦ ʚʨʝʤʝʥʥʦʤ ʭʦʜʝ 
210

Pb ʜʣʷ ʘʵʨʦʟʦʣʝʡ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ 
210

Pb ʚ ʘʵʨʦʟʦʣʷʭ ʠ ʦʩʘʜʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʘʢʩʠʤʫʤʫ, 

ʚʳʧʘʚʰʠʭ ʚ ʠʶʥʝ, ʦʩʘʜʢʦʚ. 

ɺʳʚʦʜʳ. ɿʘ ʧʝʨʠʦʜ 2002-2008 ʛʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʝʨʝʥʦʩʘ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʨʠʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʝ ʢʨʫʧʥʦʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʮʝʥʪʨʘ (ʥʘ ʧʨʠʤʝʨʝ ʛ. ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ) ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ 

ʝʞʝʥʝʜʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʜʝʨʞʘʥʠʡ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 
7
Be, 

238
U, 

234
Th, 

232
Th, 

226
Ra, 

224
Ra, 

210
Pb,

 40
K ʠ ʝʞʝʤʝʩʷʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʣʦʪʥʦʩʪʠ ʚʳʧʘʜʝʥʠʡ ʠʭ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ɺ ʩʝʟʦʥʥʦʤ ʭʦʜʝ ʚʩʝʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ (ʢʨʦʤʝ ʨʘʜʦʥʘ ʠ ʝʛʦ ɼʇʈ) ʠʤʝʝʪ ʤʝʩʪʦ 

ʧʦʜʲʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʘʵʨʦʟʦʣʷʭ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʝʨʝʩʪʨʦʡʢʦʡ 

ʘʪʤʦʩʬʝʨʳ, ʣʝʪʥʝʝ ʧʦʚʳʰʝʥʠʝ ʠ ʟʠʤʥʝʝ ʧʦʥʠʞʝʥʠʝ. ʆʩʦʙʦ ʯʘʩʪʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʜʣʷ 
232

Th ʠ ʝʛʦ ʧʨʦʜʫʢʪʘ ʨʘʩʧʘʜʘ 
224

Ra, ʘ ʪʘʢʞʝ ʜʣʷ 
40

K. 
222

Rn ʠ ʝʛʦ ɼʇʈ (
210

Pb) ʠ ʥʝ ʠʤʝʶʪ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʩʝʟʦʥʥʦʛʦ ʭʦʜʘ, ʧʨʠʯʝʤ ʦʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ 

ʤʘʢʩʠʤʫʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɼʣʷ ʚʩʝʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʫʩʪʘʥʦʚʣʝʥʳ 

ʢʦʨʨʝʣʷʮʠʠ ʠʭ ʩʦʜʝʨʞʘʥʠʡ ʚ ʘʵʨʦʟʦʣʷʭ ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʧʘʜʝʥʠʷʭ ʩ ʢʦʣʠʯʝʩʪʚʦʤ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʘ ʜʣʷ 
7
Be ʝʱʝ ʠ ʩ ʯʠʩʣʘʤʠ ɺʦʣʴʬʘ (ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ) ʠ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ. 
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ɹʫʨʘʝʚʘ ɽʣʝʥʘ ɸʥʘʪʦʣʴʝʚʥʘ - ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʘʷ 
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ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ (ɺʆ) ʠ 

ʬʦʨʤʠʨʫʶʱʠʭ ʝʛʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ; ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʥʘʤʠʢʠ 

ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ɺʆ; ʦʧʨʝʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʣʝʚʦʛʦ ʨʝʞʠʤʘ. ʇʨʦʠʟʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʵʪʠʭ ʢʨʠʪʝʨʠʝʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʝʚʦʡ ʩʦʩʪʘʚ, ʚʦʜʦʝʤ-ʦʭʣʘʜʠʪʝʣʴ, ʩʪʘʙʠʣʠʟʘʮʠʷ, ʢʨʠʪʝʨʠʠ. 

 

The special characteristics of salt composition of cooling reservoir (CR) and material 

flows forming it are studied; the dependencies of salinity dynamics on the characteristics of 

the cooling reservoirôs feeding supplies are analyzed; the criteria of salt regime stabilization 

are determined. Verification of these criteria adequacy is carried out. 

Keywords: salt composition, cooling reservoir, stabilization, criteria. 

 

 

ʆʙʱʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʚʦʜʦʝʤʦʚ-ʦʭʣʘʜʠʪʝʣʝʡ ʪʝʧʣʦʚʳʭ 

ʠ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʷʚʣʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ. [1-

2] ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʵʪʦʛʦ - ʠʩʧʘʨʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʚʦʜʳ, ʧʨʠʚʦʜʷʱʝʝ ʢ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʶ ʩʦʣʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ʈʦʩʪʦʚʩʢʦʡ 

ɸʕʉ (ɺʆ ʈʦɸʕʉ) ʚʳʷʚʠʣʘʩʴ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʯʝʨʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ, 

ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʧʦʩʪʫʧʣʝʥʠʠ ʯʝʨʝʟ ʜʥʦ ʚ ʚʦʜʦʝʤ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ. [3-4] ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʨʠʪʝʨʠʝʚ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ɺʆ. ʈʘʩʩʤʦʪʨʝʥʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʝʛʦ, ʤʘʪʝʨʠʘʣʴʥʳʝ 

ʧʦʪʦʢʠ; ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʘʢʢʫʤʫʣʷʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ; ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ; ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʢʨʠʪʝʨʠʠ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ; ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʠʭ ʘʜʝʢʚʘʪʥʦʩʪʠ. 

 

ɺʆ ʈʦɸʕʉ ʙʳʣ ʩʦʟʜʘʥ ʧʫʪʝʤ ʦʪʩʝʯʝʥʠʷ ʤʝʣʢʦʚʦʜʥʦʛʦ ʫʯʘʩʪʢʘ 

ʎʠʤʣʷʥʩʢʦʛʦʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʎɺ) ʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʫʶʱʝʡ ʜʘʤʙʳ.ɿʘ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɺʆ ʚ ʥʝʤ ʩʣʦʞʠʣʩʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ 
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ʇʨʦʙʣʝʤʳ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʩʦʧʨʷʞʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʎɺ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʄʦʥʠʪʦʨʠʥʛ 

ʧʦʢʘʟʘʪʝʣʝʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ɺʆ ʧʨʦʚʦʜʠʪʩʷ 

ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡʣʘʙʦʨʘʪʦʨʠʝʡʆʂʕɹ ʈʦɸʕʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʵʪʠʭ ʜʘʥʥʳʭ ʟʘ 2002-2009 ʛʛ. ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝʩʫʣʴʬʘʪʦʚ, ʭʣʦʨʠʜʦʚ ʠ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘʚ ɺʆ ʚʳʰʝ, ʯʝʤ ʚ ʎɺ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ3,2, 2,7 ʠ 2,2 ʨʘʟʘ. ʈʦʩʪ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʚ ɺʆ ʧʨʦʠʩʭʦʜʠʣ, ʚ ʦʩʥʦʚʥʦʤ, 

ʚ ʧʝʨʠʦʜ ʩ ʤʘʷʧʦ ʦʢʪʷʙʨʴ. ʆʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʨʝʘʣʠʟʦʚʳʚʘʣʠʩʴ ʧʨʦʮʝʩʩʳ ʫʤʝʥʴʰʝʥʠʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ɺʆ. ʂ ʦʩʥʦʚʥʳʤ ʧʦʪʦʢʘʤ,ʧʠʪʘʶʱʠʤ ɺʆ, ʦʪʥʦʩʷʪʩʷ ʧʦʜʧʠʪʢʘ ʠʟ 

ʎɺ, ʦʯʠʱʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ, ʦʩʘʜʢʠ, ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ʏʝʨʝʟ 

ʧʣʦʪʠʥʫ, ʦʪʜʝʣʷʶʱʫʶ ɺʆ ʦʪ ʎɺ, ʠ ʯʝʨʝʟ ʜʥʦ ɺʆ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʘʷ ʬʠʣʴʪʨʘʮʠʷ 

ʚʦʜʳ ʚ ʎɺ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʬʦʨʤʠʨʫʶʱʠʭ ʩʦʩʪʘʚ ɺʆ ʧʦʪʦʢʘʭ. 

ʇʦʢʘʟʘʪʝʣʠ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʳʤ2005 ʛʦʜʘ, ʦʙʲʝʤʳ ʩʪʦʢʦʚ -ï- 

ʨʘʩʭʦʜʘʤ ʜʣʷ ʩʨʝʜʥʝʛʦ ʛʦʜʘ 50%-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʘʚʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʜʘʥʥʳʝ ʧʦ ʠʭ ʩʦʣʝʩʦʜʝʨʞʘʥʠʶ 

ʙʳʣʠ ʚʟʷʪʳ ʪʘʢʠʤʠ ʞʝ, ʢʘʢ ʫ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʚʦʜʳ. 

 

ʊʘʙʣʠʮʘ 1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ 

 

ʇʦʢʘʟʘʪʝʣʴ ʇʦʜʧʠʪʢʘ 

ʠʟ ʎɺ 

ʆʯʠʱʝʥʥʳʝ 

ʩʪʦʯʥʳʝ 

ʚʦʜʳ 

ʆʩʘʜʢʠ ʇʦʚʝʨʭʥʦʩʪ- 

ʥʳʡ ʩʪʦʢ 

ɻʨʫʥʪʦʚʳʝ 

ʚʦʜʳ 

ʌʠʣʴ

ʪ- 

ʨʘʮʠʷ 

ʉ -2

4SO , 

ʤʛ/ʜʤ3 

109 150 24 124 340 336 

ʉ Cl-, ʤʛ/ʜʤ3 53 73 21 61 141 141 

ʉ(ʩʫʭʦʡ 

ʦʩʪʘʪʦʢ), 

ʤʛ/ʜʤ3 

443 410 73 430 940 940 

Vʩʪʦʢʘ,ʤʣʥ ʤ3 25,3 0,65 7,7 6,4 1 11 

 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʟʥʘʯʠʤʦʩʪʠ ʧʦʪʦʢʦʚ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʠʭʚʢʣʘʜ ʚ ʦʙʱʝʝ 

ʧʦʩʪʫʧʣʝʥʠʝ ʩʦʣʝʡ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʚʘ ʚʠʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʦʪʣʠʯʘʶʱʝʡʩʷ ʩʚʦʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ. ɼʘʥʥʳʝ ʦ ʧʦʜʧʠʪʢʝ ʠ ʩʪʦʯʥʳʭ ʚʦʜʘʭ (ʦʙʲʝʤʳ, 

ʩʦʣʝʩʦʜʝʨʞʘʥʠʝ)ʧʦʣʫʯʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʪʫʨʥʳʭ ʟʘʤʝʨʦʚ, ʢʦʪʦʨʳʝ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʣʫʞʙʘʤʠ ʈʦɸʕʉ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʪʝʨʴ, ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʦʩʘʜʢʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʪʦʢʘ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʩʚʝʥʥʳʤ ʧʫʪʝʤ: ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ [5] ʠ 

ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ (ʪʘʙʣ.1). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʩʦʣʝʡ ʚ ɺʆ ʷʚʣʷʶʪʩʷ ʧʦʜʧʠʪʢʘ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʡ 

ʩʪʦʢ. ʀʭ ʚʢʣʘʜ ʚ ʩʦʣʝʚʦʡ ʙʘʣʘʥʩ ʚ ʪʝʯʝʥʠʝ 2003-2008 ʛʛ. ʩʦʩʪʘʚʣʷʣ, ʚ ʩʨʝʜʥʝʤ, 65% ʠ 

20%. 

ʆʮʝʥʢʫ ʘʢʢʫʤʫʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ɺʆ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʙʘʣʘʥʩʦʚʳʭ 

ʨʘʩʯʝʪʦʚ. ɺʩʝ ʫʯʠʪʳʚʘʝʤʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʦʢʠ ʨʘʟʜʝʣʷʣʠ ʥʘ ʜʚʝ ʛʨʫʧʧʳ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʠ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʠʭ 

ʠʥʬʦʨʤʘʮʠʠ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ, ʥʘʟʳʚʘʝʤʫʶ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʪʦʢʘʤʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʢʣʶʯʝʥʳ ʧʦʜʧʠʪʢʘ ʠ ʩʪʦʯʥʳʝ ʚʦʜʳ. ʇʦʢʘʟʘʪʝʣʠ ʵʪʠʭ ʧʦʪʦʢʦʚ 

ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ, ʧʦʪʦʢʘʤ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʪʥʦʩʷʪʩʷ 

ʦʩʘʜʢʠ, ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʬʠʣʴʪʨʘʮʠʷ. ʀʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ 
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 ˉ 1 (2) (2012) ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʩʪʝʧʝʥʴʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ɺʢʣʘʜ ʪʝʭʥʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʩʦʣʝʚʦʡ ʙʘʣʘʥʩ ɺʆ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ (1): 

 

 
i

ʩʚ

i

ʩʚ

i

ʎɺ

i

ʧ

i

.ʪʝʭʥʦʛʝʥʥ ʉ*Vʉ*Vm += , (1) 

 

ʛʜʝ i

.ʪʝʭʥʦʛʝʥʥm  - ʤʘʩʩʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ɺʆ ʩ ʧʦʜʧʠʪʢʦʡ ʠ 

ʦʯʠʱʝʥʥʳʤʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʟʘ i-ʡ ʧʝʨʠʦʜ (ʤʝʩʷʮ, ʛʦʜ), ʪʥ; 

 
i

ʧV  ʠ 
i

ʎɺʉ - ʦʙʲʝʤ ʚʦʜʳ (ʤʣʥ ʤ
3
), ʧʦʩʪʫʧʠʚʰʝʡ ʩ ʧʦʜʧʠʪʢʦʡ ʠʟ ʎɺ ʚ ʪʝʯʝʥʠʝ i-ʛʦ 

ʤʝʩʷʮʘ, ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʥʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʤʛ/ʜʤ
3
); 

 i

ʩʚV  ʠ i

ʩʚʉ  - ʦʙʲʝʤ (ʤʣʥ ʤ
3
) ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʪʦʯʥʳʭ 

ʚʦʜʘʭ (ʤʛ/ʜʤ
3
), ʧʦʧʘʚʰʠʭʚ ɺʆ ʟʘ i-ʡ ʧʝʨʠʦʜ. 

 

ɼʦʣʷ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʩʦʣʝʚʦʤ ʙʘʣʘʥʩʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠʙʘʣʘʥʩʦʚʳʭ ʨʘʩʯʝʪʦʚ ʧʦ ʬʦʨʤʫʣʝ (2): 

 

 --= +

ɺʆ

i

ɺʆ

1i

ɺʆ

i

.ʧʨʠʨʦʜʥ V*)ʉʉ(m i

.ʪʝʭʥʦʛʝʥʥm , (2) 

ʛʜʝ 
i

ʧʨʠʨʦʜʥm .  - ʤʘʩʩʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʪʥ, ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ɺʆ ʟʘ i-ʡ ʧʝʨʠʦʜ 

(ʤʝʩʷʮ, ʛʦʜ) ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ, ʦʩʘʜʢʘʤʠ, ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ, 

ʟʘ ʚʳʯʝʪʦʤ ʧʦʪʝʨʴ ʩ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ; 

 i

ɺʆC , 1i

ɺʆʉ
+  - ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ i-

ʛʦ ʧʝʨʠʦʜʘ (ʤʝʩʷʮʘ ʠʣʠ ʛʦʜʘ), ʤʛ/ʜʤ
3
; 

 Vɺʆ- ʦʙʲʝʤ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ, ʤʣʥ ʤ
3
. 

 

ɺ ʪʘʙʣʠʮʝ2 ʧʨʠʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʩʦʣʝʡ ʚ ʩʦʩʪʘʚʝ ʢʘʞʜʦʡ ʠʟ 

ʛʨʫʧʧ ʠʩʪʦʯʥʠʢʦʚ. ʉʨʝʜʠ ʠʩʪʦʯʥʠʢʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʳʡ 

ʚʢʣʘʜ ʚ ʩʦʣʝʚʦʡ ʙʘʣʘʥʩ ɺʆ ʚʥʦʩʠʪ ʧʦʜʧʠʪʢʘ. ʇʦʩʢʦʣʴʢʫ ʚʢʣʘʜ ʠʩʪʦʯʥʠʢʦʚ 

ʧʨʠʨʦʜʥʦʛʦʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʨʠʨʦʜʥʳʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʯʝʨʝʟ ʜʘʤʙʫ ʠ ʜʥʦ ʠʟ ɺʆ ʚ ʎɺ. 

 

ʊʘʙʣʠʮʘ 2 - ʈʦʣʴ ʠʩʪʦʯʥʠʢʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʣʝʚʦʛʦ ʨʝʞʠʤʘ ɺʆ 

 

 

ʅʘʨʷʜʫ ʩ ʦʮʝʥʢʦʡ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʢʢʫʤʫʣʷʮʠʠ ʙʳʣʦ 

ʧʨʦʠʟʚʝʜʝʥʦʨʘʩʩʤʦʪʨʝʥʠʝʟʘʚʠʩʠʤʦʩʪʠ ʜʠʥʘʤʠʢʠ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ɺʆ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʣʠʯʠʥʫ iCD , 

ɻʦʜ ʅʘʢʦʧʣʝʥʠʝ 

ʩʦʣʝʡ ʚ ɺʆ, 

ʪʥ ʚ ʛʦʜ 

ʇʦʩʪʫʧʣʝʥʠʝ ʩʦʣʝʡ ʩ ʠʩʪʦʯʥʠʢʘʤʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʪʥ ʚ ʛʦʜ 

ʇʦʩʪʫʧʣʝʥʠʝ ʩʦʣʝʡ 

ʩ ʠʩʪʦʯʥʠʢʘʤʠ 

ʧʨʠʨʦʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʪʥ ʚ ʛʦʜ 

ʧʦʜʧʠʪʢʘ ʦʯʠʱʝʥʥʳʝ 

ʩʪʦʯʥʳʝ ʚʦʜʳ 

ʚʩʝʛʦ 

2005 943 11766 375 12140 -11197 

2006 4865 13582 438 14020 -9155 

2008 2160 10756 461 11217 -9057 
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ʇʨʦʙʣʝʤʳ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʦʧʨʝʜʝʣʷʝʤʫʶ ʧʦ ʬʦʨʤʫʣʝ:  

 i

ɺʆ

1i

ɺʆ

i

ɺʆ ʉʉC -=D + =
ɺʆ

i

ʧʨʠʨʦʜʥ

ɺʆ

i

.ʪʝʭʥʦʛʝʥʥ

V

m

V

m
+ , (3) 

 

ʛʜʝ ʚʩʝ ʦʙʦʟʥʘʯʝʥʠʷ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʚ ʬʦʨʤʫʣʘʭ 1-2. 

ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ i

ɺʆCD  ʜʣʷ 94 ʤʝʩʷʮʝʚ 2002-2009 ʛʛ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ i

ɺʆCD  ʠ 

ʚʝʣʠʯʠʥʘʤʠ ʪʝʲʭʥʦʛʝʥM  ʠ ʧʨʠʨʦʜʥM . ʋʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʢʦʨʨʝʣʷʮʠʡ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʤʝʞʜʫi

ɺʆCD  ʠ ʧʨʠʨʦʜʥM  ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʦʪʩʫʪʩʪʚʠʠ 

ʢʘʢʠʭ-ʣʠʙʦ ʩʚʷʟʝʡ ʤʝʞʜʫ i

ɺʆCD  ʠ ʪʝʲʭʥʦʛʝʥM .ɼʘʥʥʳʡ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ɺʆ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʠ 

ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʉ ʧʦʤʦʱʴʶ ʙʘʣʘʥʩʦʚʦʛʦ ʤʝʪʦʜʘ ʥʘʤʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʢʨʠʪʝʨʠʠ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʩʦʣʝʚʦʛʦ ʨʝʞʠʤʘ ɺʆ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʣʦʚʠʷʤ
i

ɺʆCD Ò0: 

 
i

ɺʆCD =0 , ʝʩʣʠ 
i

ɺʆ

i

ʧʨʠʭʦʜ

i

ʧʨʠʭʦʜ

i

ʬ

ʉ

ʉ

V

V S

S

=  (4) 

 
i

ɺʆCD <0, ʝʩʣʠ 
i

ʧʨʠʭʦʜ

i

ʬ

V

V

S

>
i

ɺʆ

i

ʧʨʠʭʦʜ

ʉ

ʉS
 (5) 

 

ʛʜʝ 
i

ʧʨʠʭʦʜʉS  - ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʭʦʜʥʦʤ ʤʘʪʝʨʠʘʣʴʥʦʤ 

ʧʦʪʦʢʝ; 

 
i

ʧʨʠʭʦʜVS  - ʦʙʲʝʤ ʦʙʦʙʱʝʥʥʦʛʦ ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ; i

ɺʆʉ  - ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ɺʆ; 

 
i

ʬV  - ʦʙʲʝʤ ʦʙʦʙʱʝʥʥʦʛʦ ʚʳʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʬʠʣʴʪʨʘʮʠʝʡ ʚʦʜʳ ɺʆ ʯʝʨʝʟ ʜʘʤʙʫ ʠ ʜʥʦ ɺʆ ʚ ʎɺ. 

 

ɸʜʝʢʚʘʪʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʥʘ ʚʨʝʤʝʥʥʳʭ ʜʠʘʧʘʟʦʥʘʭ 

ʨʘʟʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ (ʧʝʨʠʦʜ ʘʧʨʝʣʴ ï ʜʝʢʘʙʨʴ 2006 ʛʦʜʘ; 2005-2009 ʠ 2002-2009 

ʛʛ). ɺʳʙʦʨ ʧʝʨʠʦʜʘ ʦʧʨʝʜʝʣʷʣʩʷ ʥʘʣʠʯʠʝʤ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʠ ʤʝʪʦʜʠʢʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʣʷ ʘʧʨʝʣʷ ï ʜʝʢʘʙʨʷ 2006 ʛʦʜʘʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʪʦʢʝ ʚ ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ʪʦʣʴʢʦ ʦʩʘʜʢʠ ʠ ʧʦʜʧʠʪʢʘ. ʆʧʨʝʜʝʣʝʥʥʳʝ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʟʥʘʯʝʥʠʷ 
i

ɺʆ

i

ʧʨʠʭʦʜ

ʉ

ʉS
 

ʢʦʣʝʙʘʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 0,35-0,38, ʧʦʵʪʦʤʫ ʫʩʣʦʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ɺʆ 

ʜʣʷ 2006 ʛʦʜʘ ʠʤʝʣʦ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 

 
i

ɺʆCD <0, ʝʩʣʠ 
i

ʧʨʠʭʦʜ

i

ʬ

V

V

S

>0,38  

ʕʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʪʦʣʴʢʦ ʪʨʠ 

ʤʝʩʷʮʘ: ʘʧʨʝʣʴ, ʥʦʷʙʨʴ ʠ ʜʝʢʘʙʨʴ. ʇʨʠ ʵʪʦʤ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ (
i

ɺʆCD Ò0). ɺʩʝ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ (ʤʘʡ-ʦʢʪʷʙʨʴ) 



 

36 
 

 ˉ 1 (2) (2012) ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʦʜʜʝʨʞʠʚʘʣʦʩʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʦʚ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʦʪʦʢʦʚ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʧʦʚʳʰʝʥʠʝʤ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ ʚ 

2006 ʛʦʜʫ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʦʪʥʦʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʦʪʦʢʦʚ. ɺ ʚʝʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

2006 ʛʦʜʘ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʙʳʣʦ ʦʧʪʠʤʘʣʴʥʳʤ, ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʭʦʜʥʳʭ ʧʦʪʦʢʦʚ ʥʘʜ ʬʠʣʴʪʨʘʮʠʝʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʥʘʢʘʧʣʠʚʘʥʠʶ ʩʦʣʝʡ ʚ 

ɺʆ. 

ɺ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʘʜʢʘʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʪʦʢʝ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʚʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘʚ 2005-2009 ʛʛ. ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ 

ʧʦʜʧʠʪʢʘ. ʋʩʣʦʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ɺʆ ʜʣʷ 2005-2009 ʛʛ. ʠʤʝʣʦ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 
i

ɺʆCD <0, ʝʩʣʠ 
i

ʧʨʠʭʦʜ

i

ʬ

V

V

S

>0,44,  

ʛʜʝ 0,44- ʩʦʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʚ ʎɺ ʠ ɺʆ ʟʘ 2005-2009. 

 

ɸʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʪʦʣʴʢʦ ʚ 2008-

2009 ʛʛ., ʯʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʢʣʘʜʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʚ ʙʘʣʘʥʩ ɺʆ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ 2008-2009 ʛʛ. ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʚ 

ɺʆ. 

ʉʦʣʝʚʦʡ ʨʝʞʠʤ ɺʆ ʠʟʤʝʥʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝʧʨʦʪʝʢʘʥʠʷ ʩʣʦʞʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʦʮʝʩʩʦʚ.ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʚ 2002-2009 ʛʛ. ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ 8 ʚʘʨʠʘʥʪʦʚ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 3. ʉʘʤʳʤ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚʘʨʠʘʥʪ ˉ 1, 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ. 

ʏʘʱʝ ʚʩʝʛʦ ʦʥ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ, ʢʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚʳʰʝ, ʚ 

ʤʘʪʝʨʠʘʣʴʥʦʤ ʙʘʣʘʥʩʝ ʧʨʝʦʙʣʘʜʘʶʪ ʚʭʦʜʥʳʝ ʧʦʪʦʢʠ.ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʡ ʚʘʨʠʘʥʪ 4, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʩʥʠʞʝʥʠʶ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʚʝʩʥʳ ʠ ʟʠʤʳ, ʚ ʵʪʦ ʚʨʝʤʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʚʢʣʘʜʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

 

ʊʘʙʣʠʮʘ 3 - ɺʘʨʠʘʥʪʳ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ɺʆ 

 
ˉ 

ʚʘʨʠ-

ʘʥʪʘ 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ 

ʨʘʙʦʪʳ ɺʆ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʨʝʞʠʤʝ 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʉʝʟʦʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ 

ʚʘʨʠʘʥʪʘ 

% 

ʩʣʫʯʘʝʚ 

ʦʪ 

ʦʙʱʝʛʦ 

ʭʣʦʨʠʜʳ ʩʫʣʴʬʘʪʳ ʩʫʭʦʡ 

ʦʩʪʘʪʦʢ 

1 22 ŷ* ŷ ŷ ʃʝʪʦ 23,4 

2 9 ŷ ŷ Ź ɿʠʤʘ 9,6 

3 11 ŷ Ź Ź ʃʝʪʦ, ʦʩʝʥʴ 11,7 

4 16 Ź Ź Ź ɺʝʩʥʘ, ʟʠʤʘ 17,0 

5 13 Ź ŷ ŷ ɺʝʩʥʘ-ʦʩʝʥʴ 13,8 

6 9 Ź Ź ŷ ʃʝʪʦ, ʦʩʝʥʴ 9,5 

7 5 Ź ŷ Ź ɿʠʤʘ 5,5 

8 9 ŷ Ź ŷ ʃʝʪʦ, ʦʩʝʥʴ 9,5 

ʚʩʝʛʦ 94      

*ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ - ŷ - ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ, Ź - ʫʤʝʥʴʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʠʥʘʤʠʢʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʨʘʟʥʳʝ 

ʚʨʝʤʝʥʥʳʝ ʧʝʨʠʦʜʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʦʩʪ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ 
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ʇʨʦʙʣʝʤʳ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʝʚʳʧʦʣʥʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʣʝʚʦʛʦ ʨʝʞʠʤʘ. 

ɺʳʚʦʜʳ 

 

1. ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʣʝʚʦʛʦ ʨʝʞʠʤʘ ɺʆ ʚ 2002-2009 ʛʛ. ʷʚʣʷʝʪʩʷ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʚ ʧʝʨʠʦʜ ʩ ʤʘʷʧʦ ʦʢʪʷʙʨʴ ʫʚʝʣʠʯʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʩʦʧʨʷʞʝʥʥʦʝ 

ʩʦ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʩʦʣʝʡ ʚ ɺʆ ʠ ʎɺ. 

2. ʄʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʚʥʦʩʷʱʠʤʠ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʩʦʣʝʚʦʡ ʙʘʣʘʥʩ ɺʆ, 
ʷʚʣʷʶʪʩʷ: ʩʨʝʜʠ ʠʩʪʦʯʥʠʢʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʧʦʜʧʠʪʢʘ, ʩʨʝʜʠ 

ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʯʝʨʝʟ ʜʘʤʙʫ ʠ ʜʥʦ 
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Scientific production association 

«Cniitmash», 

Joint Stock Company «Expertcentre» 

 

 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ʥʝʦʙʭʦʜʠʤʳ ʝʤʢʦʩʪʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʩʪʘʣʝʡ ʘʫʩʪʝʥʠʪʥʦ-ʬʝʨʨʠʪʥʦʛʦ ʢʣʘʩʩʘ. ɽʤʢʦʩʪʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʩʪʘʣʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʦʨʘ ʥʝ ʤʝʥʝʝ 1%. 

ʉʚʘʨʢʘ ʩʪʳʢʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʪʘʢʦʛʦ ʩʙʦʨʥʠʢʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ ʚ 

ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʨʷʜʘ ʧʨʦʙʣʝʤ: 

ï ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʰʚʘ ʧʨʠ ʩʚʘʨʢʝ ʧʦʜ ʬʣʶʩʦʤ; 

ï ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʤʘʨʢʠ ʬʣʶʩʘ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʚʘʨʦʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ; 

ï ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʚʫʩʪʦʨʦʥʥʝʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʰʚʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʘʨʢʠ 

ʩʪʘʣʠ, ʬʣʶʩʘ ʠ, ʬʦʨʤʠʨʫʶʱʝʡ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ ʰʚʘ, ʧʦʜʢʣʘʜʥʦʡ ʣʝʥʪʳ. 

ʉʦʟʜʘʥʘ ʦʧʳʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʩʚʘʨʢʠ ʧʦʜ ʬʣʶʩʦʤ ʢʦʨʧʫʩʘ 

ʩʙʦʨʥʠʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʷʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʩʚʘʨʢʘ ʩʪʘʣʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʰʚʘ, ʬʣʶʩʳ, 

ʛʠʙʢʠʝ ʣʝʥʪʳ. 

 

Capacities of the special design made of austenit-ferritic kind of steels are necessary for 

storage of the wasted nuclear fuel. Capacities must have a special design made of steel with 

the maintenance of boron not less than 1 %. 

Welding of a butt bead of such capacity is a rather difficult problem in connection with 

presence of some problems: 

- a problem of maintenance of a chemical compound of a welded bead when welding 

under a flux; 

- a problem of a choice of mark of a flux with necessary welding-technological 

properties; 

- a problem of a choice of technology of the welding providing bilateral formation of a 

weld. 

As a result of the researches the specialized marks of steel, flux and supporting strip 

forming the back side of the weld are developed. The skilled technology of unilateral welding 

under the flux of the case of capacity is created. 

Keywords: nuclear energy, steel welding, formation of welds, fluxes, flexible strips. 
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ɺʚʝʜʝʥʠʝ 
 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʷʜʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʭʨʘʥʠʣʠʱʘ ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʩʙʦʨʦʢ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʯʝʭʣʘʭ, 

ʦʙʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʛʣʦʱʘʪʴ ʪʝʧʣʦʚʳʝ ʥʝʡʪʨʦʥʳ. ʊʘʢʦʡ ʯʝʭʦʣ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʰʝʩʪʠʛʨʘʥʥʫʶ ʪʨʫʙʫ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 6,0 ʤʤ, ʨʘʟʤʝʨʦʤ ʧʦʜ ʢʣʶʯ 257 ʤʤ, 

ʜʣʠʥʦʡ ʜʦ 4500 ʤʤ. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʯʝʭʣʦʚ ï ʵʬʬʝʢʪʠʚʥʳʭ ʥʝʡʪʨʦʥʥʳʭ ʧʦʛʣʦʪʠʪʝʣʝʡ ʪʨʝʙʫʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʵʣʝʤʝʥʪʳ ʩ ʙʦʣʴʰʠʤ ʩʝʯʝʥʠʝʤ ʟʘʭʚʘʪʘ ʥʝʡʪʨʦʥʦʚ. ʂ ʪʘʢʦʛʦ ʨʦʜʘ ʤʘʪʝʨʠʘʣʘʤ ʦʪʥʦʩʠʪʩʷ 

ʙʦʨʠʩʪʘʷ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʘʷ ʩʪʘʣʴ (ʏʉ-82ʐ) ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʦʨʘ 1,3ï1,8%, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʆɸʆ ʅʇʆ ʎʅʀʀʊʄɸʐ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʝ. 

ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ, ʠʤʝʶʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʦʞʥʦʩʪʴ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʝʨʝʜʝʣʴʥʦʡ 

ʪʨʫʙʳ ʩ ʟʘʜʘʥʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʟʤʝʨʘʤʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʦʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʠ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʰʝʩʪʠʛʨʘʥʥʳʭ ʪʨʫʙ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ ʏʉ-82ʐ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʦʜʝʨʞʘʥʠʝ ʙʦʨʘ ʚ 

ʤʝʪʘʣʣʝ ʩʚʘʨʥʦʛʦ ʰʚʘ ʥʘ ʫʨʦʚʥʝ ʥʝ ʤʝʥʝʝ 1,0 %, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʢʠ 

ʧʦʜ ʬʣʶʩʦʤ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. [1] 

 

1. ʇʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʩʚʘʨʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʘʨʦʯʥʳʭ 

ʧʨʦʚʦʣʦʢ ʤʘʨʦʢ ʕʇ792-ɺʀ ʠ ʩʚ-03ʍ19ʅ60ʄ15. ʆʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ 

ʣʝʛʠʨʦʚʘʥʠʷ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʬʣʶʩʘ. 

 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʦʜʥʦʧʨʦʭʦʜʥʦʡ ʩʚʘʨʢʠ ʩʪʘʣʠ ʤʘʨʢʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʭʨʦʤʘ ʥʝ ʤʝʥʝʝ 14% ʠ ʙʦʨʘ ʥʝ ʤʝʥʝʝ 1% ʥʘ ʙʘʟʝ ʦʧʳʪʥʦʛʦ ʬʣʶʩʘ ʌʂɹ-1, 

ʦʙʝʩʧʝʯʠʚʰʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʦʨʘ ʚ ʩʚʘʨʥʦʤ ʰʚʝ, ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ 

ʩʚʘʨʦʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʬʣʶʩʘ (ʦʪʜʝʣʠʤʦʩʪʴ ʰʣʘʢʦʚʦʡ ʢʦʨʢʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʚʘʣʠʢʘ ʠ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʩʚʘʨʥʦʛʦ ʰʚʘ, ʩʥʠʞʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʜʝʬʝʢʪʦʚ ʚ ʤʝʪʘʣʣʝ ʩʚʘʨʥʦʛʦ ʰʚʘ ʠ ʪ.ʜ.), [2] ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʪʘʙʠʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʙʦʨʘ ʚ ʤʝʪʘʣʣʝ ʩʚʘʨʥʦʛʦ ʰʚʘ, ʙʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ ʧʘʨʪʠʷ ʥʦʚʦʛʦ 

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʬʣʶʩʘ, ʧʦʣʫʯʠʚʰʝʛʦ ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʌʂɹ-4. ɺʥʝʰʥʠʡ ʚʠʜ 

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʬʣʶʩʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.1. 
 

 
 

ʈʠʩʫʥʦʢ 1.1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʬʣʶʩʘ ʌʂɹ-4 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʶʩʘ ʌʂɹ-4 ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʚʦʣʦʢʘʤʠ ʤʘʨʦʢ ʉʚ-01ʍ12ʅ2 
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ʀʟʳʩʢʘʥʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʦʥʪʘʞ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʕʉ  

(ʕʇ792-ɺʀ) ʠ ʉʚ-03ʍ19ʅ60ʄ15 ʥʘ ʨʝʞʠʤʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1.1 

ʚʳʧʦʣʥʷʣʘʩʴ ʩʚʘʨʢʘ ʧʣʘʩʪʠʥ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ (ʏʉ-82ʐ), ʚʳʨʝʟʘʥʥʳʭ ʠʟ ʰʪʘʪʥʦʡ 

ʰʝʩʪʠʛʨʘʥʥʦʡ ʪʨʫʙʳ. 

 

ʊʘʙʣʠʮʘ 1.1 ï ʇʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʩʚʘʨʢʠ ʩʪʘʣʠ ʏʉ-82ʐ ʧʦʜ 

ʬʣʶʩʦʤ ʌʂɹï4 ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʚʦʣʦʢʘʤʠ ʕʇ792-ɺʀ (1) ʠ ʉʚ-

03ʍ19ʅ60ʄ15(2) 

 

ʅʦʤʝʨ 

ʦʙʨʘʟʮʘ 

ʇʘʨʘʤʝʪʨʳ ʨʝʞʠʤʘ ʩʚʘʨʢʠ 

Iʩʚ , ɸ Uʩʚ , ɺ Vʩʚ , ʤ/ʯ 

1 450 ÷ 400 27 ÷ 30 24 ÷ 30 

2 450 ÷ 400 ÷ 450 28 ÷ 32 24 ÷ 27 

 

ɺʥʝʰʥʠʡ ʚʠʜ ʩʚʘʨʥʳʭ ʰʚʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʘʭ 1.2 ʠ 1.3. 

 

 
 

ʈʠʩʫʥʦʢ 1.2 ï ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʘ ʜʣʷ ʧʦʜʙʦʨʘ ʨʝʞʠʤʘ ʩʚʘʨʢʠ ʧʦʜ ʬʣʶʩʦʤ ʌʂɹ-4 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʚʦʣʦʢʦʡ ʕʇ792-ɺʀ 

 

 
 

ʈʠʩʫʥʦʢ 1.3 ï ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʘ ʜʣʷ ʧʦʜʙʦʨʘ ʨʝʞʠʤʘ ʩʚʘʨʢʠ ʧʦʜ ʬʣʶʩʦʤ ʌʂɹ ï 4 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʚʦʣʦʢʦʡ ʉʚ-03ʍ19ʅ60ʄ15 

 

ʆʜʥʠʤ ʠ ʚʘʞʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʠʞʝʥʠʝ ʧʦʣʥʦʛʦ ʧʨʦʧʣʘʚʣʝʥʠʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʫʩʠʣʝʥʠʠ ʢʦʨʥʝʚʦʡ ʠ ʥʘʨʫʞʥʦʡ 

ʯʘʩʪʠ ʩʚʘʨʥʦʛʦ ʰʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʜʣʷ ʩʚʘʨʢʠ ʩʪʘʣʠ ʤʘʨʢʠ (ʏʉ-82ʐ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʘʨʦʯʥʳʭ 

ʧʨʦʚʦʣʦʢ ʉʚ-01ʍ12ʅ2 (ʕʇ792-ɺʀ) ʠ ʉʚ-03ʍ19ʅ60ʄ15 ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʧʳʪʥʳʤ 


