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ʆʊ ʈɽɼɸʂʎʀʀ 
 

 

ʋʚʘʞʘʝʤʳʡ ʯʠʪʘʪʝʣʴ! 

 

ʆʩʥʦʚʫ ʵʪʦʛʦ ʥʦʤʝʨʘ ʞʫʨʥʘʣʘ çɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʩʦʩʪʘʚʠʣʠ 

ʤʘʪʝʨʠʘʣʳ VIII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɹʝʟʦʧʘʩʥʦʩʪʴ 

ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠè, ʩʦʩʪʦʷʚʰʝʡʩʷ 31 ʤʘʷ ï 01 ʠʶʥʷ 2012 ʛʦʜʘ ʚ ɺʦʣʛʦʜʦʥʩʢʦʤ 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ï ʬʠʣʠʘʣʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʷʜʝʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʌʀè. ʂʦʥʬʝʨʝʥʮʠʷ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ 70-ʣʝʪʠʶ ʅʀʗʋ 

ʄʀʌʀ ʠ 20-ʣʝʪʠʶ ʆɸʆ çʂʦʥʮʝʨʥ ʈʦʩʵʥʝʨʛʦʘʪʦʤè. 

ʅʘ ʧʣʝʥʘʨʥʦʤ ʟʘʩʝʜʘʥʠʠ ʚʳʩʪʫʧʠʣ ʛʣʘʚʥʳʡ ʠʥʞʝʥʝʨ ʈʦʩʪʦʚʩʢʦʡ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ 

ɸ.ɻ. ɾʫʢʦʚ. ʆʥ ʧʨʝʜʩʪʘʚʠʣ ʩʦʙʨʘʚʰʠʤʩʷ ʫʯʘʩʪʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʠʪʦʛʠ ʨʘʙʦʪʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ, ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʝʸ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚʳʟʚʘʣ ʜʦʢʣʘʜ ʛʣʘʚʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʦʪʜʝʣʘ ʧʦʜʙʦʨʘ, ʘʜʘʧʪʘʮʠʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʆɸʆ çʂʦʥʮʝʨʥ 

ʈʦʩʵʥʝʨʛʦʘʪʦʤèʂʦʥʜʘʢʦʚʘ ɺ.ɺ. ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ 

ʢʘʜʨʘʭ. 

ʂʦʥʬʝʨʝʥʮʠʷ ʨʘʙʦʪʘʣʘ ʧʦ ʯʝʪʳʨʝʤ ʩʝʢʮʠʷʤ: çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʵʥʝʨʛʦʙʣʦʢʦʚ ɸʕʉè, çʕʢʩʧʣʫʘʪʘʮʠʷ ʵʥʝʨʛʦʙʣʦʢʦʚ ɸʕʉè, çʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʕʉè, çʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʨʘʚʦʚʳʝ ʧʨʦʙʣʝʤʳ ʪʝʨʨʠʪʦʨʠʡ 

ʨʘʟʤʝʱʝʥʠʷ ɸʕʉè. 

ɺ ʨʘʤʢʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʩʦʩʪʦʷʣʩʷ ʢʦʥʢʫʨʩ ʩʪʝʥʜʦʚʳʭ ʜʦʢʣʘʜʦʚ ʩʪʫʜʝʥʪʦʚ ʠ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʘ ʚ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʧʨʦʰʣʦ 

ʟʘʩʝʜʘʥʠʝ ʂʨʫʛʣʦʛʦ ʩʪʦʣʘ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʩʰʝʡ ʰʢʦʣʳ ʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʕʉè. 

ʂʦʥʬʝʨʝʥʮʠʷ ʷʚʣʷʝʪʩʷ ʝʞʝʛʦʜʥʦʡ, ʠ ʦʨʛʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʠʛʣʘʰʘʝʪ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʧʦʣʫʯʝʥʠʠ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʫʨʦʚʥʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɹʝʟʦʧʘʩʥʦʩʪʴ ʷʜʝʨʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠè ʚ 2013 ʛʦʜʫ, ʘ ʨʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ʫʚʝʨʝʥʘ, ʯʪʦ ʤʘʪʝʨʠʘʣʳ ʵʪʦʛʦ ʥʦʤʝʨʘ 

ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʠ ʠʥʪʝʨʝʩʥʳ ʝʛʦ ʯʠʪʘʪʝʣʷʤ. 
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ʆʈɻɸʅʀɿɸʎʀʗ ʈɸɼʀɸʎʀʆʅʅʆɻʆ ʂʆʅʊʈʆʃʗ 

ɺ ʈɸʁʆʅɽ ʈɸɿʄɽʑɽʅʀʗ ʈʆʉʊʆɺʉʂʆʁ ɸʕʉ 

 
ɸ.ʖ. ʉʠʤʘʢʦʚ 

 

ʌʠʣʠʘʣ ʆɸʆ çʂʦʥʮʝʨʥ ʈʦʩʵʥʝʨʛʦʘʪʦʤè 

çʈʦʩʪʦʚʩʢʘʷ ʘʪʦʤʥʘʷ ʩʪʘʥʮʠʷè 

The branch of Joint Stock Company of open 

type «Concern Rosenergoatom»  

«Rostov Nuclear power plant» 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʠʩʪʝʤʳ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʤʝʱʝʥʠʷ 

ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʦʩʪʘʚ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʦʙʲʝʢʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʦʜʣʝʞʘʱʠʝ ʨʘʜʠʘʮʠʦʥʥʦʤʫ ʢʦʥʪʨʦʣʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʦʩʪʦʚʩʢʘʷ ɸʕʉ, ʨʘʜʠʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʧʝʨʝʜʚʠʞʥʘʷ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʘʷ 

ʣʘʙʦʨʘʪʦʨʠʷ. 

 

The systems of radiation monitoring of Rostov NPP area are considered. The 

description and composition of used equipment and the objects of environment liable to 

radiation control are presented. 

Keywords: Rostov NPP, radiation control, automatic system of radiation control, 

mobile radiometric laboratory. 

 

ʈʘʜʠʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʜʘʣʝʝ ʈʂʆʉ) ʚ ʨʘʡʦʥʝ ʨʘʟʤʝʱʝʥʠʷ 

ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʯʘʩʪʢʦʤ ʈʂʆʉ ʆʪʜʝʣʘ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʥʪʨʦʣʴ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ, ʘʪʤʦʩʬʝʨʥʳʭ 

ʚʳʧʘʜʝʥʠʡ, ʠʥʪʝʛʨʘʣʴʥʦʡ ʛʦʜʦʚʦʡ ʜʦʟʳ ʥʘ ʤʝʩʪʥʦʩʪʠ ʚʦʢʨʫʛ ɸʕʉ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʦʝʤʦʚ, ʚʢʣʶʯʘʷ ʩʝʪʴ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʊʘʢʞʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷʧʠʱʝʚʳʝ 

ʧʨʦʜʫʢʪʳ ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʧʦʯʚʳ, ʧʦʣʝʚʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ,ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʚʦʜʦʨʦʩʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʝʞʝʢʚʘʨʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʨʘʟʚʝʜʢʠ ʧʦ 5 ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʤʘʨʰʨʫʪʘʤ.  

ɺ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʨʘʜʠʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʚ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ 

ʟʦʥʝ ʠ ʟʦʥʝ ʥʘʙʣʶʜʝʥʠʷ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ (ʜʘʣʝʝ ɸʉʂʈʆ). ɸʉʂʈʆ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʫʶ ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ 

ʤʝʩʪʘʭ ʨʘʟʤʝʱʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʩʪʦʚ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ.  

ʉʦʟʜʘʥʠʝ ɸʉʂʈʆ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʚ 2 ʵʪʘʧʘ.  

ɺ 2001 ʛʦʜʫ, ʜʦ ʚʚʦʜʘ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʥʝʨʛʦʙʣʦʢʘ ˉ1 

ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ, ʙʳʣ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʫʩʢʦʚʦʡ ʢʦʤʧʣʝʢʩ ɸʉʂʈʆ (ʨʠʩ. 1) ʚ 

ʩʦʩʪʘʚʝ: 

ï 19 ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʩʪʦʚ ʢʦʥʪʨʦʣʷ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ (ʜʘʣʝʝ ʉɿɿ) ʠ ʟʦʥʳ 

ʥʘʙʣʶʜʝʥʠʷ (ʜʘʣʝʝ ɿʅ) ɸʕʉ, ʥʘ ʙʘʟʝ ʦʙʦʨʫʜʦʚʘʥʠʷ çɸʪʣʘʥʪè; 

ï ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʩʪʘ ɹʆʇ çɸʪʣʘʥʪ-ʄè ʜʣʷ ʧʨʠʝʤʘ ʜʘʥʥʳʭ ʦʪ ʧʦʩʪʦʚ ʢʦʥʪʨʦʣʷ 



 

 

 

ʇʨʦʙʣʝʤʳ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ɸʉʂʈʆ; 

ï ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʩʪʘ ʢʦʥʪʨʦʣʷ (ʜʘʣʝʝ ʎʇʂ) ɸʉʂʈʆ, ʨʘʟʤʝʱʝʥʥʦʛʦ ʚ 

ʟʘʱʠʱʝʥʥʦʤ ʧʫʥʢʪʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʥʘ ɸʕʉ; 

ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʝʪʝʦʢʦʤʧʣʝʢʩʘ ʄʂ-11 ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ɸʕʉ ʩ 

ʤʝʪʝʦʙʘʰʥʝʡ ʚʳʩʦʪʦʡ 40ʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ ʥʘ ʫʨʦʚʥʷʭ 8, 22 ʠ 40 ʤ., ʘ ʪʘʢʞʝ ʚʣʘʞʥʦʩʪʠ, 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʥʘʣʠʯʠʷ ʞʠʜʢʠʭ ʦʩʘʜʢʦʚ; 

ï ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʩʯʝʪʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ RECASS 

ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ɸʕʉ ʥʘ ʥʘʩʝʣʝʥʠʝ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ.  

ɺ ʩʦʩʪʘʚ çRecassExpressè ʚʢʣʶʯʝʥʳ ʤʦʜʫʣʠ: 

- ʨʘʩʯʝʪʘ ʧʝʨʝʥʦʩʘ ʠ ʨʘʩʩʝʷʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʡ ʧʨʠʤʝʩʠ ʚ ʘʪʤʦʩʬʝʨʝ; 

- ʨʘʩʯʸʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʟ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʣʫʯʝʥʠʷ ʠ 

ʧʦʛʣʦʱʸʥʥʳʭ ʜʦʟ ʚ ʚʦʟʜʫʭʝ; 

- ʨʝʢʦʤʝʥʜʘʮʠʡ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ 

ʥʘʩʝʣʝʥʠʷ; 

- ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʟʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʫʩʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ɸʉʂʈʆ 

 

ʂʘʞʜʳʡ ʧʦʩʪ ʢʦʥʪʨʦʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʦʥʪʝʡʥʝʨ, ʚʥʫʪʨʠ 

ʢʦʪʦʨʦʛʦ ʨʘʟʤʝʱʝʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʋʄʂʉ-99ʈ 

çɸʪʣʘʥʪ-ʄè. 

ɺ ʦʙʲʝʤʝ ʧʨʦʝʢʪʘ ʵʥʝʨʛʦʙʣʦʢʘ ˉ2 ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʙʳʣ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 2 ʵʪʘʧʘ ɸʉʂʈʆ (ʨʠʩ. 2) ʚ ʩʦʩʪʘʚʝ: 
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 ˉ 2-3 (4) 2012 ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

- ʨʝʟʝʨʚʥʦʛʦ ʩʝʨʚʝʨʘ ʚ ʎʇʂ ʧʫʩʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ɸʉʂʈʆ; 

- ʙʣʦʢʘ ʙʳʩʪʨʦʡ ʢʦʤʤʫʪʘʮʠʠ ʣʠʥʠʡ ʩʚʷʟʠ; 

- ʨʝʟʝʨʚʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʩʪʘ ʢʦʥʪʨʦʣʷ ʚ ʟʘʱʠʱʝʥʥʦʤ ʧʫʥʢʪʝ ʫʧʨʘʚʣʝʥʠʷ 
ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ (ʜʘʣʝʝ ɿʇʋʇɼ) ʛ. ɺʦʣʛʦʜʦʥʩʢʘ, 

ʜʫʙʣʠʨʫʶʱʝʛʦ ʬʫʥʢʮʠʠ ʦʩʥʦʚʥʦʛʦ ʎʇʂ ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ 

ʩʪʨʦʷ ʠʣʠ ʧʝʨʝʚʦʜʘ ʫʧʨʘʚʣʝʥʠʷ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ɿʇʋʇɼ ʛʦʨʦʜʘ; 

- ʨʝʟʝʨʚʥʦʛʦ ʧʦʩʪʘ ʢʦʥʪʨʦʣʷ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ ʚ ʛ. ɺʦʣʛʦʜʦʥʩʢʝ; 

- ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʩʪʦʚ ʢʦʥʪʨʦʣʷ ʤʦʱʥʦʩʪʠ ʘʤʙʠʝʥʪʥʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʜʦʟʳ 
(ʜʘʣʝʝ ʄɸʕɼ) ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʘʙʣʦ ʠ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ 

ʚ ʎʇʂ ʧʦ GSM-ʢʘʥʘʣʫ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʉʦʣʥʝʯʥʳʡ, ʄʦʢʨʦʩʦʣʝʥʳʡ, 

ʆʚʯʠʥʥʠʢʦʚ; 

- ʨʝʟʝʨʚʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʄɸʕɼ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ 

19 ʧʦʩʪʘʭ ʢʦʥʪʨʦʣʷ ʧʫʩʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ɸʉʂʈʆ ʩ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʚ ʎʇʂ 

ʧʦ GSM-ʢʘʥʘʣʫ; 

- ʨʝʟʝʨʚʥʦʛʦ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʣʦʢʘ ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʜʘʣʝʝ ɹʆʇ) 
çɸʪʣʘʥʪ-ʄè ʜʣʷ ʧʨʠʝʤʘ ʜʘʥʥʳʭ ʦʪ ʧʦʩʪʦʚ ʢʦʥʪʨʦʣʷ ʧʫʩʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ɸʉʂʈʆ ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ɹʆʇ ʎʇ çɸʪʣʘʥʪ-ʄè ʨʘʟʤʝʱʝʥʥʦʛʦ ʥʘ ɸʕʉ; 

- ʧʝʨʝʜʚʠʞʥʦʡ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ (ʜʘʣʝʝ ʇʈʃ) çʇʦʠʩʢè, 

ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʢʦʥʪʨʦʣʴ ʄɸʕɼ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ 

ʤʘʨʰʨʫʪʫ ʩ ʧʨʠʚʷʟʢʦʡ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʢ ʢʘʨʪʝ ʤʝʩʪʥʦʩʪʠ ʠ ʧʝʨʝʜʘʯʝʡ 

ʜʘʥʥʳʭ ʚ ʎʇʂ ʧʦ GSM-ʢʘʥʘʣʫ. 

ʇʝʨʝʜʚʠʞʥʘʷ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ (ʇʈʃ) çʇʦʠʩʢè, ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ 

ʇʨʦʛʨʘʤʤʥʦ-ʊʝʭʥʠʯʝʩʢʦʛʦ ʂʦʤʧʣʝʢʩʘ 2 ʵʪʘʧʘ ɸʉʂʈʆ, ʩʤʦʥʪʠʨʦʚʘʥʘ ʥʘ 

ʧʦʣʥʦʧʨʠʚʦʜʥʦʤ ʰʘʩʩʠ ʘʚʪʦʤʦʙʠʣʷ ɻɸɿ-27527 çʉʦʙʦʣʴè (ʨʠʩ. 3). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ɸʉʂʈʆ 



 

 

 

ʇʨʦʙʣʝʤʳ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

 
 

ʈʠʩʫʥʦʢ 3 ï ʇʝʨʝʜʚʠʞʥʘʷ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ çʇʦʠʩʢè 

 

ʅʘ ʨʠʩʫʥʢʝ4 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʨʘʟʝʮ ʚʠʜʝʦ-ʢʘʜʨʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʘʨʰʨʫʪʥʦʡ 

ʩʲʝʤʢʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʈʃ. 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʇʨʠʤʝʨ ʤʘʨʰʨʫʪʥʦʡ ʛʘʤʤʘ-ʩʲʝʤʢʠ ʤʝʩʪʥʦʩʪʠ 

 

ʈʘʜʠʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʨʝʛʣʘʤʝʥʪʦʤ ʈɻ.33.02 çʈʘʜʠʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʈʦʩʪʦʚʩʢʦʡ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠè, 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʌʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʠ ʪʨʝʙʦʚʘʥʠʡ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʈʌ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʝʛʣʘʤʝʥʪ 

ʩʦʛʣʘʩʦʚʘʥ ʩ ʄʝʞʨʝʛʠʦʥʘʣʴʥʳʤ ʋʧʨʘʚʣʝʥʠʝʤ ˉ5 ʌʝʜʝʨʘʣʴʥʳʤ ʤʝʜʠʢʦ-
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 ˉ 2-3 (4) 2012 ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʘʛʝʥʪʩʪʚʦʤ ʈʦʩʩʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʚʠʜʳ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠ 

ʪʦʯʢʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɺ ʮʝʣʦʤ, ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʤʝʱʝʥʠʷ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ. 

 

 

ʉʠʤʘʢʦʚ ɸʣʝʢʩʝʡ ʖʨʴʝʚʠʯ ï ʬʠʣʠʘʣ ʆɸʆ çʂʦʥʮʝʨʥ ʈʦʩʵʥʝʨʛʦʘʪʦʤè 

çʈʦʩʪʦʚʩʢʘʷ ʘʪʦʤʥʘʷ ʩʪʘʥʮʠʷè, ʥʘʯʘʣʴʥʠʢ ʫʯʘʩʪʢʘ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪʜʝʣʘ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. E-mail: ɸʉʂʈʆ@mail.ru 
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ʈʘʟʚʠʚʘʝʤʘʷ ʩ 50-ʭ ʛʦʜʦʚ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ çʅʝʩʪʘʙʠʣʴʥʦʩʪʴè 

ʚʦʣʥʦʚʘʷ ʢʦʥʮʝʧʮʠʷ ʩʧʦʩʦʙʥʘ ʠʟʤʝʥʠʪʴ ʧʦʜʭʦʜʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʕʉ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʘʪʘʩʪʨʦʬʘ, ɸʕʉ, ʥʘʜʸʞʥʦʩʪʴ, ʚʦʣʥʦʚʘʷ ʤʦʜʝʣʴ. 

 

Developed from 50th years within the scientific Instability direction the wave concept is 

capable to change approaches to nuclear power plant safety. 

Keywords: NPP ïsafety, accident, nuclear power plant, reliability, wave model. 

 

 

ʃʘʚʠʥʘ ʢʘʪʘʩʪʨʦʬ, ʦʙʨʫʰʠʚʰʘʷʩʷ ʥʘ ʛʝʦ-, ʙʠʦ-, ʛʠʜʨʦ-, ʵʢʦ-, ʪʝʭʥʦʩʬʝʨʫ ʠ 

ʇʣʘʥʝʪʫ ʚ ʮʝʣʦʤ ʥʘ ʩʪʳʢʝ ʚʝʢʦʚ ʠ ʪʳʩʷʯʝʣʝʪʠʡ, ʥʝ ʦʙʦʰʣʘ ʠ ʘʪʦʤʥʫʶ ʵʥʝʨʛʝʪʠʢʫ, 

ʟʘʢʣʶʯʠʚʰʫʶ ʚ ʩʪʨʘʰʥʳʝ ʩʤʝʨʪʝʣʴʥʳʝ ʦʙʲʷʪʠʷ ʏʝʨʥʦʙʳʣʷ ʠ ʌʫʢʫʩʠʤʳ ʤʠʥʫʚʰʫʶ 

ʯʝʪʚʝʨʪʴ ʚʝʢʘ. ʆʬʠʮʠʘʣʴʥʘʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʪʝʦʨʠʷ, ʦʧʠʨʘʶʱʘʷʩʷ ʥʳʥʝ ʥʘ ʉʪʘʥʜʘʨʪʥʫʶ 

ʄʦʜʝʣʴ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʄʠʨʦʟʜʘʥʠʷ, ʚʦʩʭʦʜʷʱʫʶ ʢ ʕʡʥʰʪʝʡʥʫ, ɼʝʢʘʨʪʫ ʠ 

ɼʝʤʦʢʨʠʪʫ, ʥʝ ʩʧʦʩʦʙʥʘ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʲʷʩʥʠʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʘʢʠʝ ʬʝʥʦʤʝʥʳ.  

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʩ 50-ʭ ʛʛ. ʩʚʘʨʦʯʥʳʤʠ ʰʢʦʣʘʤʠ ʄɺʊʋ, ʀʕʉ ʠʤ. ʇʘʪʦʥʘ ʠ 

ʄɻʀʋ ʵʣʝʤʝʥʪʳ ʚʦʣʥʦʚʦʡ ʪʝʦʨʠʠ ʚʩʝʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʪʴ 

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʝ, ʥʘʫʯʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʫʥʠʢʘʣʴʥʦʡ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʝ ʠ ʥʘʤʝʪʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʟʜʘʥʠʷ ʦʙʥʦʚʣʸʥʥʳʭ ʦʩʥʦʚ ʪʝʦʨʠʠ (ʥʘʜʸʞʥʦʩʪʠ, 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʪʘʩʪʨʦʬ ʠ ʪ.ʜ.) [1]. ʇʦʨʘʟʠʪʝʣʴʥʦ ʪʦ, ʯʪʦ ʧʝʨʚʳʝ ʤʦʥʦʛʨʘʬʠʠ ʧʦ 

ʧʨʦʙʣʝʤʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʛʝʦʤʝʪʨʠʠ ʤʝʪʘʣʣʦʚ ʠ ʣʠʪʝʡʥʳʭ ʠʟʜʝʣʠʡ ʪʦʯʥʳʭ ʧʨʠʙʦʨʦ-, 

ʤʘʰʠʥʦ- ʠ ʩʪʘʥʢʦʩʪʨʦʝʥʠʷ ʚʳʰʣʠ ʧʦʯʪʠ ʩʠʥʭʨʦʥʥʦ ʩ ʧʨʠʩʫʞʜʝʥʠʝʤ ʅʦʙʝʣʝʚʩʢʦʡ 

ʧʨʝʤʠʠ ʀ.ʈ. ʇʨʠʛʦʞʠʥʫ, ʘ ʧʦ ʮʠʢʣʫ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʩʚʘʨʢʠ ï 

ʠʤʝʥʥʦ ʚ 1986ʛ., ʩʨʘʟʫ ʧʦʩʣʝ ʢʘʪʘʩʪʨʦʬʳ ʥʘ ʏɸʕʉ. ʅʝ ʤʝʥʝʝ ʫʜʠʚʠʪʝʣʴʥʦ ʠ ʪʦ, ʯʪʦ 

ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʢʘʪʘʩʪʨʦʬ ʩʦʚʧʘʜʘʶʪ ʧʦ ʚʨʝʤʝʥʠ ʩ ʠʟʫʯʝʥʠʝʤ ʫʥʠʢʘʣʴʥʝʡʰʝʛʦ 

ʬʝʥʦʤʝʥʘ ʚʩʝʥʝʩʪʘʙʠʣʴʥʦʩʪʠ: ʟʘʨʦʞʜʝʥʠʝ ʚ 40-50-ʝ ʛʛ. ʠ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʩ ʢʦʥʮʘ 60-ʭ 

ʠ ʚ 70-80-ʝ ʛʛ. ʅʦ ʢʘʢ ʨʘʟ ʚ 60-ʝ ʛʛ. ʧʨʝʟʠʜʝʥʪ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʫʯʸʥʳʭ ʩʵʨ 

ɼʞ. ʃʘʡʪʭʠʣʣ ʧʫʙʣʠʯʥʦ ʠʟʚʠʥʷʝʪʩʷ ʧʝʨʝʜ ʤʠʨʦʚʳʤ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʟʘ 300 ʣʝʪ 

ʚʚʝʜʝʥʠʷ ʝʛʦ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʝʡ, ʫʪʚʝʨʞʜʘʚʰʝʡ ʘʙʩʦʣʶʪʥʦʩʪʴ 

ʜʝʪʝʨʤʠʥʠʟʤʘ ʚʩʝʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ.  

ʇʦʩʣʝʜʫʶʱʠʝ ʧʦʣʚʝʢʘ ʧʦʥʳʥʝ ʠʜʫʪ ʧʦʜ ʬʣʘʛʦʤ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʟʥʘʥʠʷ, ʢʦʪʦʨʦʝ 

ʧʨʦʥʠʟʘʣʦ ʚʩʝ ʧʦʨʳ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ, ʚʢʣʶʯʘʷ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʩʠʥʝʨʛʝʪʠʢʫ, 

ʢʦʩʤʦʥʘʚʪʠʢʫ ʠ ʘʪʦʤʥʫʶ ʵʥʝʨʛʝʪʠʢʫ. ʏʝʨʝʟ ʬʫʥʜʘʤʝʥʪ ʚʩʝʛʦ ʠ ʚʩʷ ï ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʠ 

ʢʘʨʪʠʥʫ ʤʠʨʘ, ʚʦʩʭʦʜʷʱʠʝ ʢ ɼʝʤʦʢʨʠʪʫ ʩ ʝʛʦ ʘʪʦʤʠʟʤʦʤ, ʚ ʦʙʣʠʢʝ «ʤʦʣʝʢʫʣʷʨʥʦ-

ʢʠʥʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ»XIXʚ., ʪʝʦʨʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʢʚʘʥʪʦʚʦʡ 

ʤʝʭʘʥʠʢʠ ʠ ʢʦʩʤʦʣʦʛʠʠ XXʚ., ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʤʦʱʥʝʡʰʠʡ ʘʧʧʘʨʘʪ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʊʘʢ ʯʝʨʝʟ 2500 ʣʝʪ «ʘʪʦʤʠʟʤ» ʚʩʸ ʞʝ ʧʨʦʥʠʢ ʠʟ 
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 ˉ 2-3 (4) 2012 ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʘʙʩʪʨʘʢʪʥʳʭ ʪʝʦʨʠʡ, ʩ ʧʦʤʦʱʴʶ ʪʝʦʨʠʠ ʩʣʫʯʘʷ, ʚ ʩʪʦʣʝʪʠʷ ʧʨʦʪʠʚʷʱʫʶʩʷ ʵʪʦʡ 

ʵʢʩʧʘʥʩʠʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʩʬʝʨʫ «ʤʘʢʨʦʤʠʨʘ», ʪ.ʝ. ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ʀ ʧʣʦʜʳ 

ʵʪʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʠʥʞʝʥʝʨʠʠ ʥʝ ʟʘʩʪʘʚʠʣʠ ʩʝʙʷ ʞʜʘʪʴ. ʋʞʝ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ 

ʵʨʳ «ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ» ʥʘ ɸʕʉ ʂʘʥʘʜʳ ʚ ʢʦʥʮʝ 1952ʛ. ʧʨʦʠʟʦʰʣʘ ʧʝʨʚʘʷ 

ʩʝʨʴʸʟʥʝʡʰʘʷ ʘʚʘʨʠʷ, ʩʧʠʩʘʥʥʘʷ (ʢʘʢ ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ, ʚʢʣʶʯʘʷ ʢʘʪʘʩʪʨʦʬʳ ʏɸʕʉ ʠ 

«ʌʫʢʫʩʠʤʳ») ʥʘ «ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ». ʀ ʦʪ «ʛʘʨʘʥʪʠʠ» ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʚʠʜʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚʝʣʠʯʠʥʦʡ «1:1.000.000» ʚʨʷʜ ʣʠ ʣʝʛʯʝ ʠ ʧʨʷʤʳʤ 

ʞʝʨʪʚʘʤ ʘʪʦʤʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʠ ʚʩʝʤ ʥʘʤ ʚʤʝʩʪʝ ʩ ʧʣʘʥʝʪʦʡ, ʧʦʞʠʥʘʶʱʠʤ ʵʪʠ 

ʩʪʨʘʰʥʳʝ ʧʣʦʜʳ ʚʦʪ ʫʞʝ 60 ʣʝʪ.  

ɺʦʪ ʠ ʩʝʛʦʜʥʷ, ʚʦ ʚʨʝʤʷ ʥʘʧʠʩʘʥʠʷ ʵʪʠʭ ʩʪʨʦʢ (05-06.04.2012ʛ.) ʬʨʘʥʮʫʟʩʢʠʝ 

ʘʪʦʤʱʠʢʠ ʫʩʪʨʘʥʷʶʪ ʦʯʝʨʝʜʥʫʶ ʘʚʘʨʠʶ ʥʘ ɸʕʉ. ʄʠʨʦʚʘʷ ʘʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʩ ʝʸ 

ʚʠʨʪʫʘʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ (ʘ ʧʦ ʩʫʪʠ, ʩʣʫʯʘʡʥʦ-ʛʘʜʘʪʝʣʴʥʦʡ) «ʛʘʨʘʥʪʠʝʡ» ʥʘʜʸʞʥʦʩʪʠ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʯʠʥʘʝʪ ʥʘʧʦʤʠʥʘʪʴ ʩʝʪʝʚʫʶ ʛʣʦʙʘʣʴʥʫʶ «ʧʩʝʚʜʦʨʫʩʩʢʫʶ ʨʫʣʝʪʢʫ» 

(ʚʩʝ ʵʪʠ ʠʜʝʠ ʠ ʧʨʠʦʨʠʪʝʪʳ ʠʜʫʪ ʩ ɿʘʧʘʜʘ, ʩ ʵʧʦʭʠ ʘʥʪʠʯʥʦʡ ɼʝʤʦʢʨʠʪʦʚʦʡ ʧʘʨʘʜʠʛʤʳ). 

ʀ ʞʝʨʪʚʘʤʠ ʪʘʢʦʡ ʘʚʘʥʪʶʨʳ ʟʘʢʦʥʦʤʝʨʥʦ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʝʜʠʥʠʮʳ ʩʘʤʦʩʪʨʝʣʦʚ, ʘ 

ʪʳʩʷʯʠ ʠ ʤʠʣʣʠʦʥʳ (ʩ ʤʠʣʣʠʘʨʜʘʤʠ ʟʘʣʦʞʥʠʢʦʚ). ʃʫʢʘʚʳʝ ʮʠʬʨʳ «ʛʘʨʘʥʪʠʡ», 

ʟʘʚʦʨʘʞʠʚʘʶʱʠʝ ʧʨʦʬʘʥʦʚ, ʧʨʠ ʙʝʛʣʦʤ ʠʭ ʘʥʘʣʠʟʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʬʘʢʪʦʨ ʚʨʝʤʝʥʠ. ɺʳʙʦʨʢʘ ʧʦ ʦʙʲʝʢʪʘʤ ʚʨʦʜʝ ʙʳ ʚʧʝʯʘʪʣʷʝʪ: ʦʧʘʩʥʘ ʣʠʰʴ 

ʦʜʥʘ ɸʕʉ ʠʟ ʤʠʣʣʠʦʥʦʚ ʪʘʢʦʚʳʭ, ʘ ʥʘ ʧʣʘʥʝʪʝ ʠʭ ʯʠʩʣʦ ʠʟʤʝʨʷʝʪʩʷ ʩʦʪʥʷʤʠ (ʦʪ ʩʠʣʳ 

ʪʳʩʷʯʴʶ). ʂʘʟʘʣʦʩʴ ʙʳ, ʘʨʠʬʤʝʪʠʯʝʩʢʠ ï ʰʘʥʩʳ ʥʝʧʣʦʭʠʝ ʫ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʅʦ «ʜʴʷʚʦʣ ʚ 

ʜʝʪʘʣʷʭ», ʘ ʜʝʪʘʣʴ ʵʪʘ ʪʘʢʦʚʘ, ʯʪʦ ʥʘ ʥʝʡ ʩʪʦʠʪ ʚʝʩʴ ʤʠʨ ʠ ʞʠʟʥʴ ʮʠʚʠʣʠʟʘʮʠʠ ï ʚʨʝʤʷ. 

ʅʠʢʪʦ ʥʝ ʜʘʸʪ ʥʠʢʘʢʦʡ ʛʘʨʘʥʪʠʠ, ʯʪʦ ʵʪʘ «ʝʜʠʥʠʯʢʘ» (ʦʜʥʘ ʠʟ ʤʠʣʣʠʦʥʘ, ʚʨʦʜʝ ʙʳ) ʥʝ 

ʩʨʘʙʦʪʘʝʪ ʫʞʝ ʧʨʠ ʧʫʩʢʝ ɸʕʉ. ɺʦʪ ʠ ʠʤʝʝʤ ʧʝʨʤʘʥʝʥʪʥʫʶ ʯʝʨʝʜʫ «ʥʝʰʪʘʪʥʳʭ 

ʩʠʪʫʘʮʠʡ», ʘʚʘʨʠʡ ʠ ʜʘʞʝ ʢʘʪʘʩʪʨʦʬ. ʅʦ ʥʘʨʷʜʫ ʩ ʣʘʚʠʥʥʦ ʥʘʨʘʩʪʘʚʰʠʤ ʩ 50-ʭ ʛʦʜʦʚ 

ʯʠʩʣʦʤ ɸʕʉ, ʨʦʩʣʦ ʯʠʩʣʦ ʘʪʦʤʥʳʭ ʨʝʘʢʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ (ʛʦʣʦʚʦʢ ʠ ʪ.ʧ.) ʚ ʚʦʝʥʥʦʤ, 

ʥʘʫʯʥʦʤ ʠ ʧʨ. ʩʝʢʪʦʨʘʭ ʧʣʘʥʝʪʘʨʥʦʡ ʪʝʭʥʦʩʬʝʨʳ, ʪʨʫʜʥʦ ʧʦʜʜʘʶʱʝʝʩʷ ʫʯʸʪʫ ʠ 

ʢʦʥʪʨʦʣʶ. ʀ ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʢʘʞʜʘʷ ɸʕʉ ʠʤʝʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʷʜ ʙʣʦʢʦʚ (ʨʝʘʢʪʦʨʦʚ), 

ʪʦ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʪʘʢʦʛʦ ʨʦʜʘ ʤʦʞʝʪ ʠʟʤʝʨʷʪʴʩʷ ʜʝʩʷʪʢʘʤʠ 

ʪʳʩʷʯ ʠ ʙʦʣʝʝ. ʆʪ ʢʨʘʩʠʚʦʛʦ ʠ ʫʩʧʦʢʘʠʚʘʶʱʝʛʦ ʨʷʜʘ «ʛʘʨʘʥʪʠʡʥʳʭ ʧʦʨʷʜʢʦʚ» ʤʘʣʦ ʯʪʦ 

ʦʩʪʘʝʪʩʷ ʜʘʞʝ ʚ ʚʳʙʦʨʢʝ ʦʙʲʝʢʪʥʦʡ. ʅʦ ʠ ʵʪʠ ʟʳʙʢʠʝ «ʫʩʪʦʠ» ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʨʝʤʷ 

ʨʘʟʙʠʚʘʝʪ ʚʜʨʝʙʝʟʛʠ, ʠʙʦ ʢʘʢʘʷ ʥʘʤ ʨʘʜʦʩʪʴ ʦʪ ʙʫʤʘʞʥʦ-ʚʠʨʪʫʘʣʴʥʳʭ «ʛʘʨʘʥʪʠʡʥʳʭ 

ʧʦʣʠʩʦʚ» ʣʫʢʘʚʳʭ «ɻ ʬʬʝʢʪʠʚʥʳʭ ʤʝʥʝʜʞʝʨʦʚ», ʝʩʣʠ ʤʳ ʩ ʣʫʯʝʚʦʡ ʙʦʣʝʟʥʴʶ (ʚ ʣʫʯʰʝʤ 

ʩʣʫʯʘʝ) ʩ ʥʘʰʠʤʠ ʜʝʪʴʤʠ ʦʢʘʞʝʤʩʷ ʥʘ ʙʦʣʴʥʠʯʥʳʭ ʢʦʡʢʘʭ. ɺ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ 

ʪʝʭʥʦʩʬʝʨʳ «ʚʝʨʦʷʪʥʦʩʪʥʘʷ» ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʝʜʦʧʫʩʪʠʤʘ. ʀʥʞʝʥʝʨʠʷ ʚʝʢʘʤʠ 

ʦʧʝʨʠʨʦʚʘʣʘ ʠ ʧʦʥʳʥʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʨʘʩʯʸʪʳ ʠ ʧʨʦʝʢʪʳ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤʠ ʪʦʯʥʦʩʪʴʶ 

(ʜʦ ʝʜʠʥʠʮ ʧʨʦʮʝʥʪʦʚ) ʠ ʟʘʧʘʩʦʤ ʧʨʦʯʥʦʩʪʠ, ʥʘʜʸʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʭʦʪʷ ʧʦ 

ʩʣʦʚʘʤ ʜ.ʪ.ʥ. ʜʝʧʫʪʘʪʘ ɻ. ʈʘʡʢʦʚʘ ʚʣʘʩʪʚʫʶʱʘʷ ʥʳʥʝ ʵʢʦʥʦʤʠʢʘ ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ 

«ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ» ʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʝ, ʠ ʥʝ ʩʝʢʨʝʪ ʪʝʧʝʨʴ ʧʦʯʝʤʫ ʤʦʩʪʳ 

«ʪʘʥʮʫʶʪ», ʘ ʢʨʳʰʠ «ʝʜʫʪ» ʠ ʨʫʰʘʪʩʷ). ʆʪʪʦʛʦ ʠ ʩʪʦʷʪ ʪʳʩʷʯʝʣʝʪʠʷ ʠ ʚʝʢʘ ʧʠʨʘʤʠʜʳ ʚ 

ɽʛʠʧʪʝ ʠ ʙʘʰʥʠ ʚ ʇʘʨʠʞʝ, ʄʦʩʢʚʝ ʠ ʜʨ. ʛʦʨʦʜʘʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʧʦʪʝʯʥʳʭ ʠ ʧʨʦʯʠʭ 

ʪʚʦʨʝʥʠʡ «ʤʘʚʨʦʜʝʡ» ʚʩʝʭ ʤʘʩʪʝʡ. ɺʝʜʴ ʜʘʚʥʦ ʩʢʘʟʘʥʦ, ʯʪʦ ʝʩʪʴ ʣʦʞʴ, ʙʦʣʴʰʘʷ ʣʦʞʴ ʠ 

ʩʪʘʪʠʩʪʠʢʘ. ʀ ʥʝ ʚʩʝʤ, ʚʠʜʠʤʦ, ʧʦʥʷʪʥʫʶ «ʩʨʝʜʥʶʶ» ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ ʛʦʩʧʠʪʘʣʶ 

(ʟʘʨʧʣʘʪʫ ʧʦ ʨʝʛʠʦʥʫ, ʩʪʨʘʥʝ ʠ ʪ.ʜ.), ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʚ ʙʦʣʝʝ ʜʦʭʦʜʯʠʚʳʝ 

ʧʨʠʤʝʨʳ «ʪʦʯʥʦʩʪʠ» ʪʝʦʨʠʠ ʩʣʫʯʘʷ. ʉ ʤʦʤʝʥʪʘ ʢʘʪʘʩʪʨʦʬʳ 1986ʛ. ʵʧʠʟʦʜʠʯʝʩʢʠ, ʘ ʩ 

90-ʭ ʛʦʜʦʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʘʤʠ ʚʝʜʸʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʫʨʦʚʥʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʚ 

ʨʘʤʢʘʭ ʮʠʢʣʘ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʷʚʣʝʥʠʷ ʚʩʝʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʫʧʦʤʷʥʫʪʦʛʦ ʚ ʥʘʯʘʣʝ 

ʩʪʘʪʴʠ. ʇʝʨʚʳʝ ʞʝ ʟʘʤʝʨʳ ʣʝʪʦʤ 1986ʛ. ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʜʠʘʮʠʠ ʚʦʟʣʝ 

ʛʨʘʥʠʮʳ ʉʤʦʣʝʥʩʢʦʡ ʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʝʡ (ʛ. ʈʦʩʣʘʚʣʴ, ʚ 30-ʪʠ ʢʤ ʦʪ ʉʤʦʣʝʥʩʢʦʡ ɸʕʉ 

ʚ ɼʝʩʥʦʛʦʨʩʢʝ). ʆʜʥʘʢʦ ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʙʦʨʘ ʩʪʘʨʦʛʦ ʦʙʨʘʟʮʘ (ʯʠʩʣʦ 



 

 

 

ʇʨʦʙʣʝʤʳ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ñʤʢʈ/ʯò ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦʤ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʪʠʧʘ «ɦ ʝʣʯʢʦʚ» ʚ ʤʠʥʫʪʫ) 

ʜʘʚʘʣʘ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʣʠʰʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ: ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʦʚ ʧʨʝʚʳʰʘʣʘ, 

ʚʠʜʠʤʦ, ʩʦʪʥʠ ɻʮ (ʘ ʟʥʘʯʠʪ, ʫʨʦʚʝʥʴ ʨʘʜʠʘʮʠʠ ʧʨʝʚʳʰʘʣ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʥʦʨʤʫ ʚ 20 

ʤʢʈ/ʯ) ʠ ʦʥʠ ʩʣʠʚʘʣʠʩʴ ʚ «ʩʚʠʩʪ» ʧʨʠʙʦʨʘ. ʆʜʥʘʢʦ ʚ 30-ʪʠ ʢʤ ʚ ʩʪʦʨʦʥʫ ʉʤʦʣʝʥʩʢʘ 

ʢʘʨʪʠʥʘ ʨʝʟʢʦ ʤʝʥʷʣʘʩʴ (ʭʦʪʷ ʦʪ ʤʝʩʪʥʦʡ ɸʕʉ ʨʘʩʩʪʦʷʥʠʝ ʤʘʣʦ ʦʪʣʠʯʘʣʦʩʴ) ʠ ʙʳʣʘ 

ʪʘʢʦʡ ʞʝ, ʢʘʢ ʚ ʄʦʩʢʚʝ ï ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʅʦ ʧʦ ʚʦʟʚʨʘʱʝʥʠʠ ʚ ʩʪʦʣʠʮʫ ʦʢʦʣʦ 

ʧʦʣʫʥʦʯʠ ʧʨʠʙʦʨ ʚʜʨʫʛ ʚ ʪʝʯʝʥʠʝ 20-30 ʤʠʥʫʪ ʠʟʜʘʚʘʣ ʪʦʪ ʞʝ ʵʢʩʪʨʝʤʘʣʴʥʳʡ 

ʩʚʠʩʪʷʱʠʡ ʩʠʛʥʘʣ ʠ ʣʠʰʴ ʟʘʪʝʤ ʚʦʰʸʣ ʚ ʥʦʨʤʫ. ʇʦʩʣʝʜʫʶʱʠʡ ʩ 90-ʭ ʛʦʜʦʚ ʧʦʯʪʠ 20-

ʣʝʪʥʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʠʜʫʱʠʡ ʧʦʥʳʥʝ (18 ʟʘʤʝʨʦʚ ʥʘ ʪʨʸʭ ʧʨʠʙʦʨʘʭ ʈʂʉɹ-104 

ʝʞʝʜʥʝʚʥʦ ʥʘ ɺʦʩʪʦʢʝ ʄʦʩʢʚʳ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ, ʚ 21:00 ʚʝʯʝʨʘ), ʦʜʥʦʟʥʘʯʥʦ 

ʧʦʢʘʟʘʣ, ʯʪʦ, ʢʘʢ ʠ ʣʶʙʦʡ ʧʨʦʮʝʩʩ ʠʣʠ ʷʚʣʝʥʠʝ, ʠʟʤʝʨʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʚ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤ ʜʠʘʧʘʟʦʥʘʭ ʥʦʩʠʪ ʚʦʣʥʦʚʦʡ ʭʘʨʘʢʪʝʨ. ʇʦʢʘʟʘʥʠʷ 

ʣʝʞʘʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 (ʙʳʣʠ ʠ ʥʫʣʝʚʳʝ ʚʝʣʠʯʠʥʳ) ʜʦ 35 ʤʢʈ/ʯ. ʀ ʭʘʨʘʢʪʝʨ ʚʦʣʥʦʚʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚʩʝʛʜʘ ʥʝʨʝʛʫʣʷʨʥʳʡ, ʥʝʛʘʨʤʦʥʠʯʝʩʢʠʡ («ʩʧʦʨʘʜʠʯʝʩʢʠ-ʭʘʦʪʠʯʝʩʢʠʡ», ʧʦ 

ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʪʝʦʨʠʠ ʩʣʫʯʘʷ). ʇʨʠ ʵʪʦʤ ʪʨʠ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ (ʣʝʞʘʱʠʭ 

ʨʷʜʦʤ) ʧʨʠʙʦʨʘ (ʧʨʦʚʝʨʷʣʠʩʴ ʠ ʧʘʨʪʠʠ ʠʟ 5-7 ʧʨʠʙʦʨʦʚ, ʪʦʣʴʢʦ ʧʨʠʦʙʨʝʪʸʥʥʳʭ ʠ 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʤʝʩʷʮʳ ʥʘʟʘʜ) ʚʩʝʛʜʘ ʜʘʶʪ ʨʘʟʥʳʝ, ʧʦʨʦʶ ʨʝʟʢʦ ʦʪʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʕʪʦ ʛʦʚʦʨʠʪ ʦʙ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʚʦʣʥʦʚʦʛʦ ʟʘʢʦʥʘ ʠ ʚʳʪʝʢʘʶʱʝʛʦ ʠʟ ʥʝʛʦ ʧʨʠʥʮʠʧʘ 

ʚʩʝʫʥʠʢʘʣʴʥʦʩʪʠ (ʧʦ «ʧʨʦʩʪʨʘʥʩʪʚʫ» ʠ «ʚʨʝʤʝʥʠ»). ɺ ʧʦʣʴʟʫ ʵʪʦʛʦ ʛʦʚʦʨʷʪ ʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ʠ ʦʯʝʚʠʜʮʝʚ ʠʩʧʳʪʘʥʠʡ ʘʪʦʤʥʦʛʦ ʦʨʫʞʠʷ ʥʘ ʧʦʣʠʛʦʥʘʭ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʢʘʪʘʩʪʨʦʬʳ ʥʘ ʏɸʕʉ: ʣʝʞʘʱʠʝ ʨʷʜʦʤ ʚʦʝʥʥʳʝ ʧʦʣʫʯʘʣʠ 

ʢʨʘʡʥʝ ʨʘʟʥʳʝ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʠ ʦʜʥʠ ʚʩʢʦʨʝ ʫʤʠʨʘʣʠ, ʘ ʜʨʫʛʠʝ ʞʠʣʠ ʜʦ ʛʣʫʙʦʢʦʡ 

ʩʪʘʨʦʩʪʠ (ʠ ʟʜʨʘʚʩʪʚʫʶʪ ʧʦʥʳʥʝ); ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʦʚ ʫ ʣʠʢʚʠʜʘʪʦʨʦʚ ʚ ʰʘʛʦʚʦʡ 

ʙʣʠʟʦʩʪʠ ʤʦʛʣʠ ʦʪʣʠʯʘʪʴʩʷ ʥʘ ʧʦʨʷʜʦʢ ʠ ʙʦʣʝʝ (ʥʘ ʨʘʟʥʳʭ ʠ ʦʜʥʦʤ ʧʨʠʙʦʨʝ). ʊʘʢʦʡ 

ʚʦʣʥʦʛʝʥʝʟ ʦʙʲʷʩʥʷʝʪ ʠ ʦʯʝʚʠʜʥʫʶ ʩʪʨʘʥʥʦʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ «ʧʷʪʝʥ» ʨʘʜʠʘʮʠʠ ʚ 

ʫʜʘʣʸʥʥʳʭ ʦʪ ʏɸʕʉ ʨʝʛʠʦʥʘʭ ʠ ʚʙʣʠʟʠ ʩ ʵʧʠʮʝʥʪʨʦʤ. 

ɺ ʮʝʣʦʤ ʚʦʣʥʦʚʘʷ ʤʦʜʝʣʴ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʝʸ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ 

ʧʦʜʯʠʥʷʶʪʩʷ ʚʩʝ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ. ʅʝʨʝʛʫʣʷʨʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʚʰʠʝ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʳ ʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʩʪʦʭʘʩʪʠʟʤʘ, ʚʳʪʝʢʘʶʱʝʛʦ ʠʟ ʧʦʩʪʫʣʘʪʦʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʠ ʢʦʩʤʦʣʦʛʠʠ 

ʩʣʫʯʘʡʥʳʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ. ʅʠʢʦʤʫ ʥʝ ʧʨʠʭʦʜʠʪ ʚ ʛʦʣʦʚʫ ʦʧʝʨʠʨʦʚʘʪʴ 

«ʩʨʝʜʥʠʤʠ» ʚʝʣʠʯʠʥʘʤʠ ʠ «ʚʳʙʦʨʦʯʥʳʤʠ» ʟʘʤʝʨʘʤʠ ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ, ʢʘʨʜʠʦʣʦʛʠʠ, 

ʨʝʦʣʦʛʠʠ ʠ ʪ.ʧ. ʀʥʘʯʝ ʚʝʣʠʯʠʥʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʩʝʛʜʘ (ʠʣʠ 

ʟʘʯʘʩʪʫʶ) «ʥʫʣʝʚʦʡ» (ʣʘʪʝʥʪʥʦʡ), ʘ «ʧʫʣʴʩ» ʧʘʮʠʝʥʪʘ (ʢʘʨʜʠʦʛʨʘʤʤʘ) ïçʥʠʪʦʯʥʳʤè, 

ʢʘʢ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʇʣʘʥʝʪʝ, ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʪʚʸʨʜʦʛʦ ʪʝʣʘ ʠ ʪ.ʜ. ɼʘʞʝ ʧʨʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʧʨʦʯʥʦʩʪʴ ʫʞʝ ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʩʧʨʘʚʦʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʦʪʨʘʞʘʝʪ «ʜʠʥʘʤʠʢʫ» ʚ ʚʠʜʝ «ʜʠʘʧʘʟʦʥʘ» (ʘʤʧʣʠʪʫʜʳ, ʨʘʟʤʘʭʘ) 

ʢʦʣʝʙʘʥʠʡ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʀ ʢʦʛʜʘ ʢʣʠʤʘʪʦʣʦʛʠ (ʤʝʪʝʦʨʦʣʦʛʠ) ʛʦʚʦʨʷʪ ʦ ʪʦʤ, 

ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʘʷ (ʚʝʢʦʚʘʷ ʠ ʪ.ʜ.) ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥʷʝʪʩʷ ʥʘ ʜʦʣʠ ʠʣʠ ʝʜʠʥʠʮʳ 

ʛʨʘʜʫʩʦʚ, ʪʦ ʵʪʦ ʠʥʬʦʨʤʘʮʠʷ ʧʦʯʪʠ ʯʪʦ «ʥʠ ʦ ʯʸʤ». ɺʘʞʥʳ ʘʤʧʣʠʪʫʜʘ (ʨʘʟʤʘʭ) ʠ 

ʯʘʩʪʦʪʘ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʠ ʪ.ʧ.) ʢʦʣʝʙʘʥʠʡ (ɸʏʍ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ). ɽʩʣʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʘʞʝ ʢʨʘʪʢʦʩʨʦʯʥʦ ʧʦʚʳʩʠʪʩʷ, ʘ ʟʘʪʝʤ ʫʧʘʜʸʪ ʚ ʜʠʘʧʘʟʦʥʝ Ñ 100 
ʦ
ʉ (ʠʣʠ 

ʙʦʣʝʝ), ʪʦ «ʩʨʝʜʥʷʷ» ʥʝ ʠʟʤʝʥʠʪʩʷ, ʘ ʞʠʟʥʴ ʥʘ ɿʝʤʣʝ (ʠʣʠ ʚ ʦʪʜʝʣʴʥʦʤ ʨʝʛʠʦʥʝ ʠ ʪ.ʜ.) 

ʧʨʝʢʨʘʪʠʪʩʷ. ʂʩʪʘʪʠ, ʤʝʪʝʦʨʦʣʦʛʦʤ ɸ. ɹʝʣʷʝʚʳʤ ʜʘʚʥʦ ʦʪʤʝʯʘʣʩʷ ʨʦʩʪ ʯʘʩʪʦʪʳ ʠ 

ʘʤʧʣʠʪʫʜʳ ï ɸʏʍ ï ʢʦʣʝʙʘʥʠʡ ʧʦʛʦʜʳ, ʘ ʧʘʤʷʪʥʳʡ «ʙʣʦʢʠʨʫʶʱʠʡ ʘʥʪʠʮʠʢʣʦʥ» 2010ʛ. 

ʩ 50-ʛʨʘʜʫʩʥʳʤ ʟʥʦʝʤ ï ʪʦʤʫ ʷʨʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ. 

ʊʘʢʦʚʘ ʞʝ ʩʠʪʫʘʮʠʷ ʠ ʚ «ʘʪʦʤʥʦʡ» ʩʬʝʨʝ ʩ ʵʢʦʣʦʛʠʝʡ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʘʨʭʘʠʯʥʳʡ ʜʦʟʠʤʝʪʨ ʧʦ ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ 

ʠʟʥʘʯʘʣʴʥʦ ʷʚʣʷʣʩʷ ʧʨʠʙʦʨʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ, ʘ ʥʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ. ɺ ʥʸʤ 
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 ˉ 2-3 (4) 2012 ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʷʜ ʜʠʘʧʘʟʦʥʦʚ, ʢʦʪʦʨʳʝ ʟʘ ʙʫʨʥʳʝ 50-80-ʝ ʛʦʜʳ ʦʪʧʘʣʠ ʟʘ ʥʝʥʫʞʥʦʩʪʴʶ, 

ʠʟ-ʟʘ ʩʪʦʣʴ ʚʦʟʨʦʩʰʝʛʦ «ʝʩʪʝʩʪʚʝʥʥʦʛʦ» ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʯʪʦ ʩʠʛʥʘʣ ʠʟ 

ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʥʝʧʨʝʨʳʚʥʳʡ (ʩʚʠʩʪʷʱʠʡ), ʘ ʧʨʠʙʦʨ ï ʚ ʢʘʯʝʩʪʚʝʥʥʳʡ (ʢʘʢ 

ʩʯʸʪʯʠʢ ɻʝʡʛʝʨʘ). ʅʦ ʪʦ, ʯʪʦ «ʬʦʥ» ʚʳʨʦʩ ʚ ʨʘʟʳ (ʘ ʪʦ ʠ ʥʘ ʧʦʨʷʜʢʠ) ʟʘ ʧʦʯʪʠ 70-

ʣʝʪʥʶʶ ʵʧʦʭʫ ʨʘʟʚʠʪʠʷ ʘʪʦʤʥʦʡ ʪʝʭʥʦʩʬʝʨʳ, ʥʝ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʠ ʩʪʨʘʰʥʦʝ. ʇʣʘʚʥʦʝ, 

ʵʚʦʣʶʮʠʦʥʥʦʝ (ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ) ʠʟʤʝʥʝʥʠʝ ï ʵʪʦ ʥʝ ʢʘʪʘʩʪʨʦʬʘ, ʪ.ʢ. ʠ ʩʨʝʜʘ ʠ 

ʙʠʦʩʬʝʨʘ, ʠ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ ʠʤʝʶʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʟʘʧʘʩ 

ʧʨʦʯʥʦʩʪʠ. ɺ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʭʥʦʩʬʝʨʘ. ʅʦ ʚ ʪʦʤ-ʪʦ ʠ ʜʝʣʦ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʘʷ 

ʵʚʦʣʶʮʠʦʥʥʘʷ ʵʢʩʧʦʥʝʥʪʘ (ʛʣʘʜʢʦ-ʚʦʩʭʦʜʷʱʝʛʦ, ʧʫʩʪʴ ʠ «ʩʧʠʨʘʣʴʥʦʛʦ», ʧʨʦʛʨʝʩʩʘ) 

ʩʫʱʝʩʪʚʫʝʪ ʢʘʢ ʫʜʦʙʥʘʷ ʠʜʝʦʣʦʛʝʤʘ ʣʠʰʴ «ʥʘ ʙʫʤʘʛʝ», ʚ ʪʝʦʨʠʠ. ɺ ʞʠʟʥʠ ʠ ʥʘ ʧʨʘʢʪʠʢʝ 

ʜʘʶʪ ʩʨʘʟʫ ʞʝ (ʦʩʦʙʝʥʥʦ ʥʘ ʩʪʳʢʝ ʚʝʢʦʚ ʠ ʪʳʩʷʯʝʣʝʪʠʡ) ʦ ʩʝʙʝ ʟʥʘʪʴ ʪʝ ʩʘʤʳʝ «ʦʚʨʘʛʠ» 

ʨʝʘʣʴʥʦʛʦ «ʚʦʣʥʦʛʝʥʝʟʘ». «ʇʨʦʩʪʨʘʥʩʪʚʦ» (ʦʙʲʝʢʪʳ, ʩʫʙʲʝʢʪʳ ʠ ʪ.ʜ.) ʠ «ʚʨʝʤʷ» 

(ʧʨʦʮʝʩʩʳ ʠ ʪ.ʧ.) ʩʧʣʦʰʴ ʩʢʨʦʝʥʳ ʠʟ ʵʪʠʭ «ʦʚʨʘʛʦʚ»: ʚʦʣʥ, ʢʦʣʝʙʘʥʠʡ, ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ, 

ʮʠʢʣʦʚ, ʩʪʘʜʠʡ, ʬʘʟ, ʵʪʘʧʦʚ, ʧʝʨʠʦʜʦʚ ʠ ʧʨ. «ʩʠʥʫʩʦʦʙʨʘʟʥʳʭ» ʛʘʨʤʦʥʠʢ ʠʣʠ 

ʩʦʣʠʪʦʥʦʚ.  
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ɼʘʥʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʫʯʝʙʥʦ-ʢʦʥʪʨʦʣʠʨʫʶʱʝʝ ʧʦʩʦʙʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʩʝʭ ʫʨʦʚʥʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʫʯʨʝʞʜʝʥʠʡ ʄʠʥʘʪʦʤʘ ʈʌ, ʄʠʥʟʜʨʘʚʘ ʈʌ ʠ ɻʦʩʩʘʥʵʧʠʜʥʘʜʟʦʨʘ ʚ ʧʣʘʥʝ ʧʝʨʝʭʦʜʘ ʥʘ 

ʥʦʚʳʝ ʢʦʥʮʝʧʮʠʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʅʦʨʤ 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʅʈɹ-99/2009). ʊʘʢʞʝ ʦʥʦ ʧʦʩʣʫʞʠʪ ʭʦʨʦʰʠʤ ʤʘʪʝʨʠʘʣʦʤ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʝʤʘʪʠʢʘ ʜʘʥʥʦʛʦ 

ʧʦʩʦʙʠʷ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʫʯʝʙʥʦ-ʢʦʥʪʨʦʣʠʨʫʶʱʝʝ ʧʦʩʦʙʠʝ, ʅʦʨʤʳ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʅʈɹ-99/2009), ʨʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

This computer training manual is primarily intended for personnel and specialists of the 

Ministry of Atomic Energy, the Ministry of Health and the Department of State Sanitary-

Epidemiological Surveillance. The training manual is based on Radiation Standards (NRB-

99/2009). Also it will be a good and useful material for students of appropriate specialties for 

whom the subject matter of the manual is extremely important. 

Keywords: NPP -computer training manual, Radiation Standards (NRB-99/2009), 

radiation safety. 

 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʩʝʪʝʚʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʠ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʫʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʙʫʯʝʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʢʘʯʝʩʪʚʘ 

ʟʥʘʥʠʡ ʧʦ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠ ʩʝʪʠ Internet ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʧʦ ʣʝʢʮʠʦʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʥʦ ʠ ʪʘʢʫʶ ʬʦʨʤʫ ʟʘʥʷʪʠʡ, ʢʘʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʘʙʦʪʘ ʦʙʫʯʘʝʤʳʭ. 

ʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʥʘʩʪʦʷʱʝʛʦ ʠ ʙʫʜʫʱʠʭ 

ʧʦʢʦʣʝʥʠʡ ʦʪ ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ ʨʘʜʠʘʮʠʠ. ʈʝʯʴ ʠʜʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦ 

ʧʦʚʩʝʜʥʝʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʫʢʝ, ʤʝʜʠʮʠʥʝ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʝ ʠ ʪ.ʜ. 

ʃʶʙʦʝ ʧʦʣʝʟʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʘʜʠʘʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʙʝʟʦʧʘʩʥʳʤ, ʯʪʦ ʠʤʝʝʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʛʨʝʩʩʝ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʚ ʦʩʚʦʝʥʠʠ ʥʦʚʳʭ ʠ 

ʨʘʟʚʠʪʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

ʎʝʣʷʤʠ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ: ʧʦʜʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʨʘʟʨʘʙʦʪʢʘ ʚʦʧʨʦʩʦʚ ʢ ʢʘʞʜʦʤʫ ʩʦʟʜʘʥʥʦʤʫ 

ʨʘʟʜʝʣʫ, ʘ ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʩ ʚʥʝʩʝʥʠʝʤ ʜʦʧʦʣʥʝʥʠʡ ʠ 
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 ˉ 2-3 (4) 2012 ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʠʩʧʨʘʚʣʝʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʦʩʦʙʠʷ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ, ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ 

ʨʝʩʫʨʩʦʚ ʩʝʪʠ Internet. ɺ ʠʪʦʛʝ ʩʦʟʜʘʥʳ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʫʣʠ ʧʦ ʦʩʥʦʚʥʳʤ 

ʪʝʤʘʤ ʅʦʨʤ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʨʘʟʜʝʣʘʤ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʦʩʦʙʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʧʝʮʠʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ-ʦʙʦʣʦʯʢʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʨʝʰʠʪʴ ʚʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʘ ʠʤʝʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ. 

ʆʙʫʯʝʥʠʝ ï ʵʪʦ ʤʥʦʛʦʛʨʘʥʥʳʡ ʠ ʦʙʰʠʨʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʵʪʦʤʫ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡï

ʦʯʝʥʴ ʚʘʞʥʘʷ ʝʛʦ ʩʪʦʨʦʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʙʫʯʘʝʤʳʭ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ: 

- ʟʘʜʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʦʪʚʝʪʦʚ, ʪʨʝʙʫʶʱʠʝ ʦʪʚʝʪʘ çʜʘïʥʝʪè; 

- ʟʘʜʘʥʠʷ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʚʳʙʦʨʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʥʘʣʠʯʠʝ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʚ 
ʚʳʙʦʨʝ ʦʪʚʝʪʦʚ; 

- ʟʘʜʘʥʠʷ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ; 

- ʟʘʜʘʥʠʷ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; 

- ʟʘʜʘʥʠʷ-ʜʦʧʦʣʥʝʥʠʷ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʥʘ ʦʪʚʝʪ (ʚʧʠʩʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʩʣʦʚʦ, 

ʮʠʬʨʫ, ʩʠʤʚʦʣ, ʟʥʘʢ ʠ ʪ.ʜ.). 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ, ʙʝʟʫʩʣʦʚʥʦ, ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. ɿʘʜʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʜʝʞʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʫʶʪ ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʦʮʝʥʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʥʘʜʝʞʥʦʩʪʴ. ʆʮʝʥʠʚʘʥʠʝ ʟʘʜʘʥʠʡ ʧʦʣʥʦʩʪʴʶ ʦʙʲʝʢʪʠʚʥʦ: ʤʝʞʜʫ 

ʦʮʝʥʢʘʤʠ ʧʨʦʚʝʨʷʶʱʠʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʠʡ. ɿʘʜʘʥʠʷ ʣʝʛʢʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʙʳʩʪʨʦ. ʇʨʦʩʪʦʡ ʘʣʛʦʨʠʪʤ ʟʘʧʦʣʥʝʥʠʷ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ ʠ ʦʧʠʩʦʢ. ʉʫʱʝʩʪʚʫʝʪ ʥʠʟʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʫʛʘʜʳʚʘʥʠʷ ʧʨʘʚʠʣʴʥʳʭ 

ʦʪʚʝʪʦʚ. ɿʘʜʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʭʚʘʪʠʪʴ ʙʦʣʴʰʠʝ ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ. 

ʅʝʩʦʤʥʝʥʥʦ, ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʠʤʝʝʪ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʦʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʅʘ ʚʩʝʭ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ 

ʩʪʨʘʥʳ ʧʝʨʩʦʥʘʣ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʟʦʥʝ ʩʪʨʦʛʦʛʦ ʨʝʞʠʤʘ, ʝʞʝʛʦʜʥʦ ʧʨʦʭʦʜʠʪ ʧʨʦʚʝʨʢʫ 

ʟʥʘʥʠʡ ʚ ʚʠʜʝ ʵʢʟʘʤʝʥʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʢʦʥʪʨʦʣʴ ʧʨʦʭʦʜʠʪ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ ʧʦʜʛʦʪʦʚʢʫ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ ʩʜʘʯʝ ʵʢʟʘʤʝʥʘ ʠ ʧʨʦʚʝʨʢʫ ʨʘʙʦʪ. ʉ ʚʚʝʜʝʥʠʝʤ ʜʘʥʥʦʛʦ ʫʯʝʙʥʦ-

ʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ ʧʦʩʦʙʠʷ ʥʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʨʷʜ ʧʨʦʙʣʝʤ ʠʩʯʝʟʥʝʪ. 

ʊʘʢʞʝ ʜʘʥʥʦʝ ʧʦʩʦʙʠʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʫʢʦʚʦʜʠʪʝʣʠ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʟʘʥʷʪʳʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʤʦʥʪʘʞʦʤ, ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠ ʫʪʠʣʠʟʘʮʠʝʡ ʧʨʠʙʦʨʦʚ ʠ 

ʫʩʪʨʦʡʩʪʚ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠ ʩ ʛʝʥʝʨʠʨʫʶʱʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ: ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʜʝʬʝʢʪʦʩʢʦʧʦʚ, 

ʜʦʩʤʦʪʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʪ.ʜ. ʇʨʦʝʢʪ ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

ɼʘʥʥʦʝ ʫʯʝʙʥʦ-ʢʦʥʪʨʦʣʠʨʫʶʱʝʝ ʧʦʩʦʙʠʝ ʥʫʞʜʘʝʪʩʷ ʚ ʧʝʨʝʚʦʜʝʥʘ ʘʥʛʣʠʡʩʢʠʡ 

ʷʟʳʢ ʚ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘ ʨʫʙʝʞʦʤ. ɺ ʧʦʩʦʙʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʙʫʜʫʪ ʫʯʪʝʥʳ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʩʥʦʚʥʳʝ ʥʦʨʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʠʟʣʫʯʝʥʠʷ 

(SafetySeriesNo. 115 ï 

InternationalBasicSafetyStandardsforProtectionagainstIonizingRadiationandfortheSafetyofRa

diationSources). 
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ɼʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʟʘʱʠʪʥʳʭ ʦʙʦʣʦʯʝʢ 3-ʛʦ ʠ 4-ʛʦ ɻʥʝʨʛʦʙʣʦʢʦʚ 

ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʥʘʪʥʫʶ ʩʠʩʪʝʤʫ ʬʨʘʥʮʫʟʩʢʦʡ ʬʠʨʤʳ 

ʌʨʝʡʩʠʥʝ ʥʘ ʙʘʟʝ ʚʠʪʳʭ ʘʨʤʦʢʘʥʘʪʦʚ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʦʙʦʣʦʯʢʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

ʉʇɿʆ-ʄ. ɺ ʩʪʘʪʴʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʨʷʜ ʚʦʧʨʦʩʦʚ, ʪʨʝʙʫʶʱʠʭ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʥʘ ʵʪʫ ʩʠʩʪʝʤʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʟʘʱʠʪʥʳʭ 

ʦʙʦʣʦʯʝʢ ɸʕʉ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ɿʘʱʠʪʥʘʷ ʦʙʦʣʦʯʢʘ, ʙʝʪʦʥ, ʘʨʤʘʪʫʨʥʳʝ ʢʘʥʘʪʳ, ʥʘʧʨʷʞʝʥʠʷ, 

ʫʩʠʣʠʷ. 

 

To prestress the containments of Unit 3 and Unit 4 at Rostovskaya NPP, the use of a 

tendon system designed by Freycinet Co (France) and based on twisted tendons placed inside 

special polyethylene tubes is planned. This new tendon system is referred to as the 

Containment Prestress System óMô (Russian-spelled abbreviation: SPZO-M). A series of 

questions requiring solution when estimating the expediency of transfer to the SPZO-M 

system for NPP containments is formulated in the paper. 

Keywords: Containment, concrete, tendon, tension, efforts. 

 

 

ɺʚʝʜʝʥʠʝ 

 

ʀʟʥʘʯʘʣʴʥʦ ʚ ʟʘʱʠʪʥʳʭ ʦʙʦʣʦʯʢʘʭ ɸʕʉ ʈʦʩʩʠʠ ʧʨʠʤʝʥʷʣʘʩʴ ʩʠʩʪʝʤʘ 

ʧʨʝʜʥʘʧʨʷʞʝʥʠʷ ʉʇʅ-1000 (ʨʘʟʨʘʙʦʪʯʠʢ ʠʥʩʪʠʪʫʪ çʆʨʛʵʥʝʨʛʦʩʪʨʦʡè), 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʜʚʫʭʧʝʪʣʝʚʦʡ ʘʨʤʘʪʫʨʥʳʡ ʢʘʥʘʪ ʥʝʧʨʝʨʳʚʥʦʡ ʥʘʚʠʚʢʠ ʩ 

ʘʥʢʝʨʥʳʤʠ ʫʟʣʘʤʠ ʚ ʚʠʜʝ ʢʦʫʰʘ, ʦʧʠʨʘʶʱʝʛʦʩʷ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʛʠʣʴʟʫ ʩ ʨʝʟʴʙʦʡ, 

ʥʘ ʢʦʪʦʨʫʶ ʥʘʚʠʥʯʠʚʘʝʪʩʷ ʛʘʡʢʘ, ʩʦʙʩʪʚʝʥʥʦ ʠ ʷʚʣʷʶʱʘʷʩʷ ʦʧʠʨʘʥʠʝʤ ʢʘʥʘʪʘ ʥʘ 

ʘʥʢʝʨʥʫʶ ʧʣʠʪʫ ʩʦʦʨʫʞʝʥʠʷ.  

ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʯʘʱʝ ʜʣʷ ʟʘʤʝʥʳ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʘʥʘʪʥʘʷ ʩʠʩʪʝʤʘ ʬʨʘʥʮʫʟʩʢʦʡ ʬʠʨʤʳ ʌʨʝʡʩʠʥʝ ʥʘ ʙʘʟʝ ʚʠʪʳʭ ʘʨʤʦʢʘʥʘʪʦʚ ʚ 

ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʦʙʦʣʦʯʢʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʉʇɿʆ-ʄ (ʨʠʩʫʥʦʢ 1). ɺ 2011 ʛ. ʚʧʝʨʚʳʝ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʉʇɿʆ-ʄ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ 4-ʛʦ ʵʥʝʨʛʦʙʣʦʢʘ ʂʘʣʠʥʠʥʩʢʦʡ ɸʕʉ. ʊʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʉʇɿʆ-ʄ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʟʘʱʠʪʥʳʭ ʦʙʦʣʦʯʝʢ 

ʜʦʩʪʨʘʠʚʘʝʤʳʭ ʵʥʝʨʛʦʙʣʦʢʦʚ ɸʕʉ (3-ʡ ʠ 4-ʡ ʵʥʝʨʛʦʙʣʦʢ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʝʜʥʘʧʨʷʞʝʥʠʷ ʉʇɿʆ-ʄ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʨʷʜ ʚʦʧʨʦʩʦʚ, ʪʨʝʙʫʶʱʠʭ 

ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʥʘ ʵʪʫ ʩʠʩʪʝʤʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 
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 ˉ 2-3 (4) 2012 ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

 

ʥʘʧʨʷʞʝʥʠʷ ʟʘʱʠʪʥʳʭ ʦʙʦʣʦʯʝʢ ɸʕʉ ʩ ɺɺʕʈ-1000:  

1) ʚʦʧʨʦʩ ʦ ʧʦʪʝʨʷʭ ʫʩʠʣʠʡ ʚ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʘʭ ʚ ʧʨʦʮʝʩʩʝ ʥʘʪʷʞʝʥʠʷ ʠ 

ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ;  

2) ʚʦʧʨʦʩ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ ʉʇɿʆ ï ʄ; 

3) ʚʦʧʨʦʩ ʦ ʥʘʜʝʞʥʦʩʪʠ ʉʇɿʆ ï ʄ.  

4) ʚʦʧʨʦʩ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʫʩʠʣʠʷ 

ʥʘʪʷʞʝʥʠʷ ʘʨʤʦʢʘʥʘʪʦʚ ʉʇɿʆ-ʄ;  

5) ʚʦʧʨʦʩ ʦ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʝ ʘʥʢʝʨʥʦʛʦ ʙʣʦʢʘ ʉʇɿʆ-ʄ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʥʩʪʨʫʢʮʠʷ ʘʨʤʘʪʫʨʥʦʛʦ ʧʫʯʢʘ ʩ ʚʠʪʳʤʠ ʘʨʤʦʢʘʥʘʪʘʤʠ 

 

1 ɺʦʧʨʦʩ ʦ ʧʦʪʝʨʷʭ ʫʩʠʣʠʡ ʚ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʘʭ 

 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʩʠʣʫ ʦʪʩʫʪʩʪʚʠʷ ʷʚʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʪʷʞʢʠ ʘʨʤʘʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʦʩʣʝ ʠʭ ʟʘʘʥʢʝʨʠʚʘʥʠʷ, ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʧʦʪʝʨʷʭ ʫʩʠʣʠʡ ʚ ʥʠʭ ʚ ʧʨʦʮʝʩʩʝ 

ʥʘʪʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʢʘʢ: ʪʨʝʥʠʝ ʦ ʩʪʝʥʢʠ 

ʢʘʥʘʣʦʦʙʨʘʟʦʚʘʪʝʣʝʡ; ʩʥʠʞʝʥʠʝ ʫʩʠʣʠʡ ʧʨʠ ʧʝʨʝʜʘʯʝ ʥʘʛʨʫʟʢʠ ʩ ʜʦʤʢʨʘʪʘ ʥʘ ʘʥʢʝʨʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ; ʧʦʪʝʨʠ ʫʩʠʣʠʡ ʚ ʘʨʤʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʘʭ ʦʪ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʦʣʦʯʢʠ ʧʨʠ 

ʝʝ ʦʙʞʘʪʠʠ; ʩʥʠʞʝʥʠʝ ʫʩʠʣʠʡ, ʚʳʟʚʘʥʥʦʝ ʨʝʣʘʢʩʘʮʠʝʡ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʨʦʚʦʣʦʢʘʭ ʧʫʯʢʘ; 

ʧʦʪʝʨʠ ʫʩʠʣʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʙʳʩʪʨʦʥʘʪʝʢʘʶʱʝʡ ʧʦʣʟʫʯʝʩʪʴʶ ʠ ʫʩʘʜʢʦʡ ʙʝʪʦʥʘ.  

ʇʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʉʇɿʆ-ʄ ʥʘ ʟʘʱʠʪʥʳʭ ʦʙʦʣʦʯʢʘʭ 5-ʛʦ ʵʥʝʨʛʦʙʣʦʢʘ 

ʅʦʚʦʚʦʨʦʥʝʞʩʢʦʡ ɸʕʉ [1], 1-ʛʦ ʠ 4-ʛʦ ʵʥʝʨʛʦʙʣʦʢʦʚ ʂʘʣʠʥʠʥʩʢʦʡ ɸʕʉ, ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʧʦʪʝʨʠ ʫʩʠʣʠʡ ʚ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʘʭ ʠʟ-ʟʘ ʜʝʡʩʪʚʠʷ ʩʠʣ ʪʨʝʥʠʷ ʤʝʞʜʫ ʢʘʥʘʪʦʤ ʠ 

ʢʘʥʘʣʦʦʙʨʘʟʦʚʘʪʝʣʝʤ, ʘ ʪʘʢʞʝ ʧʨʠ ʘʥʢʝʨʦʚʢʝ ʢʘʥʘʪʦʚ, ʙʦʣʴʰʝ, ʯʝʤ ʟʘʷʚʣʝʥʥʳʝ 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʉʇɿʆ-ʄ. ʌʘʢʪʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʫʩʠʣʠʡ ʚ ʘʨʤʦʢʘʥʘʪʘʭ ʦʪ ʨʝʣʘʢʩʘʮʠʠ 

ʥʘʧʨʷʞʝʥʠʡ ʥʝ ʦʧʨʝʜʝʣʷʣʠʩʴ, ʭʦʪʷ ʵʪʦ ʙʳʣʦ ʙʳ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʧʦ ʜʣʠʥʝ ʢʘʥʘʪʦʚ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʥʘ ɸʕʉ çʊʝʤʝʣʠʥè (ʏʝʭʠʷ).  

ʇʦʪʝʨʠ ʫʩʠʣʠʡ ʚ ʘʨʤʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʘʭ ʦʪ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʦʣʦʯʢʠ ʧʨʠ ʝʝ 

ʦʙʞʘʪʠʠ, ʘ ʪʘʢʞʝ ʞʝ ʧʦʪʝʨʠ ʫʩʠʣʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʙʳʩʪʨʦʥʘʪʝʢʘʶʱʝʡ ʧʦʣʟʫʯʝʩʪʴʶ ʠ 

ʫʩʘʜʢʦʡ ʙʝʪʦʥʘ, ʪʨʝʙʫʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ. ɼʣʷ ʢʘʞʜʦʡ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ ʵʪʠ 

ʧʦʪʝʨʠ  ʨʘʟʣʠʯʥʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʬʘʢʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ ʩʦʦʨʫʞʝʥʠʷ, 

ʬʘʢʪʠʯʝʩʢʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʪʦʥʘ, ʚʦʟʨʘʩʪ ʙʝʪʦʥʘ ʥʘ ʤʦʤʝʥʪ 

ʥʘʯʘʣʘ ʧʨʝʜʥʘʧʨʷʞʝʥʠʷ. 
  



 

 

 

ʀʟʳʩʢʘʥʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʦʥʪʘʞ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʕʉ  

2 ɺʦʧʨʦʩ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ ʉʇɿʆ ï ʄ 

 

ʈʘʟʨʘʙʦʪʯʠʢ ʉʇɿʆ-ʄ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ 

ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʦʚ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʘʢʦ ʥʝʪ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʧʳʪʝ ʟʘʤʝʥʳ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʦʚ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʦʙʦʣʦʯʢʝ ʥʘ 

ʜʝʡʩʪʚʫʶʱʠʭ ɸʕʉ. ʇʦʵʪʦʤʫ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʚʦʟʤʦʞʥʘ ʣʠ ʚʳʪʷʞʢʘ ʘʨʤʘʪʫʨʥʦʛʦ 

ʢʘʥʘʪʘ ʜʣʠʥʥʦʡ ʧʦʨʷʜʢʘ 100 ʤʝʪʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ ʧʦ ʜʣʠʥʝ 

(ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʘʭ ʦʪʛʠʙʦʚ ʢʘʥʘʪʦʚ ʧʨʠ ʦʙʭʦʜʝ ʦʪʚʝʨʩʪʠʡ), ʦʙʲʝʤʥʦʛʦ ʩʞʘʪʠʷ ʩ ʫʯʝʪʦʤ 

ʜʝʬʦʨʤʘʮʠʡ ʦʙʞʘʪʠʷ ʦʙʦʣʦʯʢʠ, ʫʩʘʜʢʠ ʠ ʧʦʣʟʫʯʝʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʘ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʷ 

ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʦʙʦʣʦʯʢʠ ʢʘʥʘʪʘ? ɺʦʟʤʦʞʥʘ ʣʠ ʫʩʪʘʥʦʚʢʘ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʥʘʪʘ ʚ ʩʣʫʯʘʝ 

ʧʦʚʨʝʞʜʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʟʘʜʠʨʦʚ) ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʦʙʦʣʦʯʢʠ? 

ɼʝʢʣʘʨʠʨʫʝʤʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʣʶʙʦʡ ʧʨʷʜʠ ʧʦʩʣʝ ʟʘʤʦʥʦʣʠʯʠʚʘʥʠʷ ʠ 

ʥʘʪʷʞʝʥʠʷ ʧʫʯʢʘ ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʩʦʤʥʝʥʠʷ ʝʱʝ ʠ ʧʦʪʦʤʫ, ʯʪʦ ʘʨʤʘʪʫʨʥʳʝ ʢʘʥʘʪʳ 

ʠʤʝʶʪ ʫʯʘʩʪʢʠ ʩ ʤʘʣʳʤʠ ʨʘʜʠʫʩʘʤʠ ʠʟʛʠʙʘ. ʅʘʧʨʠʤʝʨ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʮʠʣʠʥʜʨʘ 

ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʢʘʥʘʣʦʦʙʨʘʟʦʚʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 1 ʤʝʪʨʘ.  

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʜʪʚʝʨʜʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʤʝʥʳ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʦʚ ʚ ʩʠʩʪʝʤʝ ʉʇɿʆ-ʄ, ʜʣʷ ʯʝʛʦ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʙʞʘʪʠʷ 

ʦʙʦʣʦʯʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʟʘʤʝʥʫ ʦʜʥʦʛʦ ʚʠʪʦʛʦ ʩʝʤʠʧʨʦʚʦʣʦʯʥʦʛʦ ʢʘʥʘʪʘ 

ʧʫʯʢʘ (1 ʠʟ 46 ʢʘʥʘʪʦʚ) ʥʘʪʷʥʫʪʦʛʦ ʚ ʮʠʣʠʥʜʨʝ ʦʙʦʣʦʯʢʠ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʠ 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʟʦʥʝ ʦʪʚʝʨʩʪʠʷ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʯʠʢ ʉʇɿʆ-ʄ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʪʷʞʢʠ ʘʨʤʦʢʘʥʘʪʘ. ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʦʜʪʷʞʢʠ ʘʨʤʦʢʘʥʘʪʘ ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ ʠʟ-ʟʘ ʚʜʘʚʣʠʚʘʥʠʷ ʚʠʪʦʡ ʧʨʷʜʠ ʚ 

ʢʘʥʘʣʦʦʙʨʘʟʦʚʘʪʝʣʴ. ɺ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʢʘʥʘʣʦʦʙʨʘʟʦʚʘʪʝʣʴ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʙʫʜʝʪ ʧʨʠʦʙʨʝʪʘʪʴ ʧʨʦʬʠʣʴ ʩʝʤʠʧʨʦʚʦʯʥʦʡ ʚʠʪʦʡ ʧʨʷʜʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʟʤʦʞʥʦ ʧʦʚʨʝʞʜʝʥʠʝ ʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ ʢʘʥʘʣʦʦʙʨʘʟʦʚʘʪʝʣʷ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ. 

 

3 ɺʦʧʨʦʩ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʉʇɿʆ ï ʄ 

 

ʅʘʜʝʞʥʦʩʪʴ ʘʨʤʘʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʉʇɿʆ-ʄ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ 

ʜʘʥʥʳʤʠ ʬʠʨʤʳ ʌʨʝʡʩʠʥʝ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʘ ʟʘʱʠʪʥʳʭ 

ʦʙʦʣʦʯʢʘʭ ɸʕʉ ʩ ɺɺʕʈ-1000 ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʝʨʠʠ, ʚ ʢʦʪʦʨʳʭ ʪʨʘʝʢʪʦʨʠʠ ʢʘʥʘʪʦʚ 

ʠʤʝʶʪ ʤʝʥʴʰʠʝ ʨʘʜʠʫʩʳ ʠʟʛʠʙʘ, ʥʘʜʝʞʥʦʩʪʴ ʘʨʤʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʦʩʥʦʚʘʥʘ.  

ʅʘʠʙʦʣʴʰʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ 

ʢʘʥʘʣʦʦʙʨʘʟʦʚʘʪʝʣʷ ʩʝʤʠʧʨʦʚʦʯʥʦʡ ʧʨʷʜʠ, ʢʦʪʦʨʳʡ ʠʟ-ʟʘ ʤʘʣʦʛʦ ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʜʠʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʤʦʞʝʪ ʨʘʟʨʫʰʠʪʴʩʷ. ʈʘʟʨʫʰʝʥʠʝ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ 

ʚ ʠʥʲʝʢʪʠʨʫʝʤʳʭ ʢʘʥʘʣʦʦʙʨʘʟʦʚʘʪʝʣʷʭ ʩ ʤʘʣʳʤ ʨʘʜʠʫʩʦʤ ʢʨʠʚʠʟʥʳ ʦʪ ʨʘʜʠʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʩʘʤʦʛʦ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʥʘʪʘ ʠʟ-

ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʘʭ. 

 

4 ɺʦʧʨʦʩ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʫʩʠʣʠʷ 

ʥʘʪʷʞʝʥʠʷ ʘʨʤʦʢʘʥʘʪʦʚ ʉʇɿʆ-ʄ 
 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʫʩʠʣʠʷ ʥʘʪʷʞʝʥʠʷ ʘʨʤʘʪʫʨʥʳʭ 

ʢʘʥʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʷʪʴ ʩ ʫʯʝʪʦʤ ʧʝʨʚʳʭ ʠ ʚʪʦʨʳʭ ʧʦʪʝʨʴ ʧʦ ʉʅʠʇ 2.03.01-84 

[2]. 

ʂ ʧʝʨʚʳʤ ʧʦʪʝʨʷʤ ʦʪʥʦʩʠʪʩʷ: ʪʨʝʥʠʝ ʦ ʩʪʝʥʢʠ ʢʘʥʘʣʦʦʙʨʘʟʦʚʘʪʝʣʝʡ; ʩʥʠʞʝʥʠʝ 
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 ˉ 2-3 (4) 2012 ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

 

ʫʩʠʣʠʡ ʧʨʠ ʧʝʨʝʜʘʯʝ ʥʘʛʨʫʟʢʠ ʩ ʜʦʤʢʨʘʪʘ ʥʘ ʘʥʢʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; ʧʦʪʝʨʠ ʫʩʠʣʠʡ ʚ 

ʘʨʤʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʘʭ ʦʪ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʦʣʦʯʢʠ ʧʨʠ ʝʝ ʦʙʞʘʪʠʠ; ʩʥʠʞʝʥʠʝ 

ʫʩʠʣʠʡ, ʚʳʟʚʘʥʥʦʝ ʨʝʣʘʢʩʘʮʠʝʡ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʨʦʚʦʣʦʢʘʭ ʧʫʯʢʘ; ʧʦʪʝʨʠ ʫʩʠʣʠʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʙʳʩʪʨʦʥʘʪʝʢʘʶʱʝʡ ʧʦʣʟʫʯʝʩʪʴʶ ʠ ʫʩʘʜʢʦʡ ʙʝʪʦʥʘ.  

ʂʦ ʚʪʦʨʳʤ ʧʦʪʝʨʷʤ ʦʪʥʦʩʷʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ ʫʩʠʣʠʡ, ʚʳʟʚʘʥʥʦʝ 

ʨʝʣʘʢʩʘʮʠʝʡ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʨʦʚʦʣʦʢʘʭ ʧʫʯʢʘ; ʧʦʪʝʨʠ ʫʩʠʣʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʧʦʣʟʫʯʝʩʪʴʶ ʠ ʫʩʘʜʢʦʡ ʙʝʪʦʥʘ. 

ɺʝʣʠʯʠʥʘ ʥʘʯʘʣʴʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʥʷʪʘ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʦʚ ʅɼʉ ʩ ʫʯʝʪʦʤ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʝʪʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ ʵʥʝʨʛʦʙʣʦʢʘ ˉ 4 ʂʘʣʠʥʠʥʩʢʦʡ ɸʕʉ ʧʨʠ 

ʠʩʧʳʪʘʥʠʷʭ, ʛʜʝ ʥʘʯʘʣʴʥʳʝ ʫʩʠʣʠʷ ʚ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʘʭ ʉʇɿʆ-ʄ ʩʦʩʪʘʚʣʷʣʠ 9,5 ʄʅ, 

ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʅɼʉ ʟʘʱʠʪʥʳʭ ʦʙʦʣʦʯʝʢ ʵʥʝʨʛʦʙʣʦʢʘ ˉ 1 ʠ 2 

ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʝʜʧʫʩʢʦʚʳʭ ʠʩʧʳʪʘʥʠʡ.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʝʪʦʚ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ ʵʥʝʨʛʦʙʣʦʢʘ ˉ 3 ʠ 4 ʈʦʩʪʦʚʩʢʦʡ 

ɸʕʉ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʬʘʢʪʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ ʧʦʪʝʨʴ ʫʩʠʣʠʡ ʚ ʘʨʤʦʢʘʥʘʪʘʭ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʧʝʨʝʜʘʯʝʡ ʥʘʛʨʫʟʢʠ ʩ ʜʦʤʢʨʘʪʘ ʥʘ ʘʥʢʝʨʥʫʶ ʧʣʠʪʫ, ʧʦʜʪʚʝʨʞʜʝʥʥʫʶ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʧʦʢʘʟʘʥʠʡ 

ʜʘʪʯʠʢʦʚ ʩʠʣʳ ʇʉʀ-01, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʘʥʢʝʨʘʭ ʘʨʤʦʢʘʥʘʪʦʚ ʉʇɿʆ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ 

ʙʣʦʢʘ ˉ 3 ʠ 4 ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʪʘʢʠʝ ʜʘʥʥʳʝ ʦʪʩʫʪʩʪʚʫʶʪ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʝ ʵʥʝʨʛʦʙʣʦʢʘ ˉ 4 

ʂʘʣʠʥʠʥʩʢʦʡ ɸʕʉ, ʥʘ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʧʨʷʞʝʥʠʷ ʥʘ ʙʘʟʝ 

ʚʠʪʳʭ ʢʘʥʘʪʦʚ ʧʦ ʪʠʧʫ ʬʨʘʥʮʫʟʩʢʦʡ ʬʠʨʤʳ çʌʨʝʡʩʩʠʥʝè. 

ɼʘʪʯʠʢʠ ʩʠʣʳ ʇʉʀ-01, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʩʠʣʠʡ ʥʘ ʪʷʞʥʳʭ 

ʢʦʥʮʘʭ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʦʚ, ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʝ 4-ʛʦ ʵʥʝʨʛʦʙʣʦʢʘ 

ʂʘʣʠʥʠʥʩʢʦʡ ɸʕʉ ʚ ʢʦʣʠʯʝʩʪʚʝ 60 ʰʪʫʢ. ʇʨʠ ʵʪʦʤ 44 ʜʘʪʯʠʢʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥ rʥʘ 

ʪʷʞʥʳʭ ʢʦʥʮʘʭ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʦʚ ʮʠʣʠʥʜʨʘ ʠ 16 ʜʘʪʯʠʢʦʚ ï ʥʘ ʪʷʞʥʳʭ ʢʦʥʮʘʭ 

ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʦʚ ʢʫʧʦʣʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʜʘʪʯʠʢʦʚ ʩʠʣʳ ʇʉʀ-01 ʥʘ 4-ʤ 

ʵʥʝʨʛʦʙʣʦʢʝ ʂʘʣʠʥʠʥʩʢʦʡ ɸʕʉ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʥʘʛʨʫʟʢʠ ʩ ʜʦʤʢʨʘʪʘ ʥʘ 

ʘʥʢʝʨ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʫʩʠʣʠʡ ʚ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʘʭ. ʊʘʢ ʚ ʮʠʣʠʥʜʨʝ 

ʦʙʦʣʦʯʢʠ ʧʦʪʝʨʠ ʫʩʠʣʠʡ ʧʨʠ ʘʥʢʝʨʦʚʢʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʠ 113,40 ʪʦʥʥ ʠʣʠ 11,70 %, ʘ 

ʚ ʢʫʧʦʣʝ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʧʦʪʝʨʴ ʩʦʩʪʘʚʠʣʘ 137,1 ʪʦʥʥʳ ʠʣʠ 14,15 %. ʇʨʠ ʵʪʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ ʚʝʣʠʯʠʥ ʧʦʪʝʨʴ ʫʩʠʣʠʡ ʧʨʠ ʘʥʢʝʨʦʚʢʝ: ʚ ʮʠʣʠʥʜʨʝ 

ʦʪ 7,32 ʜʦ 15,05 %, ʚ ʢʫʧʦʣʝ ʦʪ 7,88 ʜʦ 19,25 %.  

ʉʨʝʜʥʠʝ ʫʩʠʣʠʷ ʥʘ ʘʥʢʝʨʘʭ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʦʚ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʜʘʪʯʠʢʦʚ ʩʠʣʳ 

ʇʉʀ-01 ʩʦʩʪʘʚʠʣʠ ʚ ʮʠʣʠʥʜʨʝ 855,6 ʪʩ, ʘ ʚ ʢʫʧʦʣʝ ï 831,9 ʪʩ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʝ ʵʥʝʨʛʦʙʣʦʢʘ ˉ 3 ʠ 4 ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ ʧʨʠ 

ʥʘʣʠʯʠʠ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʪʝʨʴ ʠ ʧʨʠ ʚʝʣʠʯʠʥʝ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʥʘʪʷʞʝʥʠʷ 

ʘʨʤʦʢʘʥʘʪʦʚ 9,0 ʄʅ ʠʣʠ 918 ʪʩ, ʦʞʠʜʘʝʤʳʝ ʩʨʝʜʥʠʝ ʫʩʠʣʠʷ ʥʘ ʘʥʢʝʨʘʭ ʘʨʤʘʪʫʨʥʳʭ 

ʢʘʥʘʪʦʚ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʜʘʪʯʠʢʦʚ ʩʠʣʳ ʇʉʀ-01 ʩʦʩʪʘʚʠʣʠ ʙʳ ʚ ʮʠʣʠʥʜʨʝ 810,6 ʪʩ, ʘ ʚ 

ʢʫʧʦʣʝ ï 788,1 ʪʩ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʝ ʥɻʝʨʛʦʙʣʦʢʘ ˉ 1 ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʇʅ-1000 ʩʨʝʜʥʠʝ ʫʩʠʣʠʷ ʥʘ ʘʥʢʝʨʘʭ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʦʚ ʧʦ 

ʧʦʢʘʟʘʥʠʷʤ ʜʘʪʯʠʢʦʚ ʩʠʣʳ ʇʉʀ-01 ʩʦʩʪʘʚʠʣʠ ʚ ʮʠʣʠʥʜʨʝ 818 ʪʩ, ʘ ʚ ʢʫʧʦʣʝ ï 836 ʪʩ.  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʉʇɿʆ-ʄ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ  ʢʦʤʧʝʥʩʘʮʠʠ 

ʧʦʪʝʨʴ ʫʩʠʣʠʡ ʚ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʦʙʦʣʦʯʢʠ ʚ ʧʨʦʮʝʩʩʝ ʝʸ 

ʦʙʞʘʪʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʙʳʩʪʨʦʥʘʪʝʢʘʶʱʝʡ ʧʦʣʟʫʯʝʩʪʠ ʠ ʨʝʣʘʢʩʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʨʷʜʷʭ, 

ʧʨʠ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʪʝʨʷʭ ʫʩʠʣʠʡ ʚ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʘʭ ʧʨʠ ʘʥʢʝʨʦʚʢʝ ʠ ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʚʝʣʠʯʠʥʳ ʥʘʯʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʫʨʦʚʥʷ ʥʘʪʷʞʝʥʠʷ ʘʨʤʦʢʘʥʘʪʦʚ ʜʦ 



 

 

 

ʀʟʳʩʢʘʥʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʦʥʪʘʞ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʕʉ  

918 ʪʩ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠʷ 

ʚʙʣʠʟʠ ʫʟʣʘ ʩʦʧʨʷʞʝʥʠʷ ʮʠʣʠʥʜʨʘ ʩ ʢʫʧʦʣʦʤ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ, ʘ ʵʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚʘʭ ʩʦʦʨʫʞʝʥʠʷ. 
 

5 ɺʦʧʨʦʩ ʦ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʝ ʘʥʢʝʨʥʦʛʦ ʙʣʦʢʘ ʉʇɿʆ-ʄ 
 

ʂʨʝʧʣʝʥʠʝ ʢʦʥʮʦʚ ʢʘʥʘʪʘ ʚ ʩʠʩʪʝʤʝ ʉʇɿʆ-ʄ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʘʥʢʝʨʥʦʡ ʧʣʠʪʝ ʩ 

ʧʦʤʦʱʴʶ ʮʘʥʛʦʚʳʭ ʟʘʞʠʤʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʣʠʩʴ ʘʥʢʝʨʥʳʝ ʧʣʠʪʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ  ʘʥʢʝʨʦʚʢʠ 55 ʚʠʪʳʭ ʢʘʥʘʪʦʚ, ʚ ʢʦʪʦʨʳʝ ʘʥʢʝʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ 46. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʟʘʛʨʫʞʝʥʠʷ  ʘʥʢʝʨʥʦʡ ʧʣʠʪʳ.  

ʅʘ ʨʠʩʫʥʢʝ 2 (ʘ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʩʯʝʪʥʘʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ ʘʥʢʝʨʥʦʡ 

ʢʦʣʦʜʢʠ ʩ ʬʨʘʛʤʝʥʪʦʤ ʛʠʣʴʟʳ, ʚ ʢʦʪʦʨʦʡ ʯʘʩʪʴ ʮʘʥʛʦʚʳʭ ʟʘʞʠʤʦʚ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʰʘʛʦʚʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʷʜʠ ʢʘʥʘʪʘ ʩ ʫʯʝʪʦʤ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʮʘʥʛ ʠ ʧʦʩʘʜʦʯʥʳʭ 

ʦʪʚʝʨʩʪʠʡ ʢʦʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʘʥʢʝʨʥʦʡ ʢʦʣʦʜʢʠ. ʎʘʥʛʠ ʠʤʝʶʪ ʬʦʨʤʫ ʢʦʥʫʩʘ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʙʞʘʪʠʝ ʧʨʷʜʝʡ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʘʥʢʝʨʥʫʶ ʢʦʣʦʜʢʫ ʧʨʠ ʥʘʛʨʫʞʝʥʠʠ ʧʨʷʜʠ 

ʢʘʥʘʪʘ ʫʩʠʣʠʝʤ ʚʜʦʣʴ ʦʩʠ ʮʘʥʛʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʦʙʥʦʡ ʘʥʢʝʨʥʦʡ ʧʣʠʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʦʪʜʝʣʴʥʳʭ ʢʦʥʠʯʝʩʢʠʭ ʦʪʚʝʨʩʪʠʷʭ ʮʘʥʛ ʠʤʝʝʪ ʤʝʩʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʡ ʘʥʢʝʨʥʦʡ ʧʣʠʪʳ ʚ ʟʦʥʘʭ ʧʝʨʝʤʳʯʝʢ ʤʝʞʜʫ ʦʪʚʝʨʩʪʠʷʤʠ 

ʧʦʜ ʧʨʷʜʠ ʢʘʥʘʪʦʚ ʚ ʟʦʥʘʭ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʧʨʷʜʝʡ ʚʧʣʦʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʜʝʬʦʨʤʘʮʠʡ. ʅʘ ʨʠʩʫʥʢʝ 2 (ʙ) ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʧʦ 

ʦʙʲʝʤʫ ʘʥʢʝʨʥʦʡ ʢʦʣʦʜʢʠ ʧʨʠ ʝʝ ʥʘʛʨʫʞʝʥʠʠ ʰʪʘʪʥʳʤ ʫʩʠʣʠʝʤ ʥʘʪʷʞʝʥʠʷ ʢʘʥʘʪʘ 

ʩʠʩʪʝʤʳ ʉʇɿʆ. ɺʠʜʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ ~309 ʄʇʘ ʚ ʟʦʥʘʭ 

ʧʝʨʝʤʳʯʝʢ ʤʝʞʜʫ ʦʪʚʝʨʩʪʠʷʤʠ ʩ ʦʪʩʫʪʩʪʚʫʶʱʠʤʠ ʧʨʷʜʷʤʠ ʠ ʦʪʚʝʨʩʪʠʷʤʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʩ ʮʘʥʛʘʤʠ. 
 

 
ʘ) 

 
ʙ) 

ʈʠʩʫʥʦʢ 2 ï (ʘ) - ʈʘʩʯʝʪʥʘʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ ʘʥʢʝʨʥʦʡ ʢʦʣʦʜʢʠ ʩ 

ʬʨʘʛʤʝʥʪʦʤ ʛʠʣʴʟʳ ʠ ʧʦʣʥʳʤ ʦʧʠʨʘʥʠʝʤ ʧʦ ʢʦʥʪʫʨʫ; 

(ʙ) - ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ [ʢʛ/ʤʤ
2
] ʚ ʘʥʢʝʨʥʦʡ ʢʦʣʦʜʢʝ ʧʨʠ 

ʫʩʠʣʠʠ ʚ ʢʘʥʘʪʝ N=1000 ʪʦʥʥ 

 

ʋʨʦʚʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ʘʥʢʝʨʥʦʡ ʢʦʣʦʜʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʚʦʟʤʦʞʥʦʤʫ 

ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʶ ʮʘʥʛ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ ʩ ʧʫʩʪʳʤʠ ʢʘʥʘʣʘʤʠ ʧʦʜ ʧʨʷʜʠ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʫʩʠʣʠʡ ʤʝʞʜʫ ʧʨʷʜʷʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʦʨʦʜʥʦʩʪʴ ʥʘʪʷʞʝʥʠʷ ʘʨʤʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʨʫʰʝʥʘ, ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ ʫʩʠʣʠʷ ʚ ʦʜʥʠʭ ʧʨʷʜʷʭ ʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ 
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 ˉ 2-3 (4) 2012 ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

 

ʜʨʫʛʠʭ ʧʨʷʜʝʡ ʢʘʥʘʪʦʚ. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʵʪʦʪ ʬʘʢʪʦʨ ʧʦʚʣʠʷʣ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʤʝʨʝʥʠʡ ʫʩʠʣʠʡ ʚ ʘʨʤʦʢʘʥʘʪʘʭ ʥʘ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʝ 4-ʛʦ ʵʥʝʨʛʦʙʣʦʢʘ ʂʘʣʠʥʠʥʩʢʦʡ 

ɸʕʉ, ʥʘ ʢʦʪʦʨʦʡ ʥʘʪʷʞʝʥʠʝ ʘʨʤʦʢʘʥʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩʨʘʟʫ ʥʘ ʚʝʣʠʯʠʥʫ ʥʘʯʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʫʨʦʚʥʷ ʥʘʪʷʞʝʥʠʷ 9,5 ʄʅ ʠʣʠ 969 ʪʩ. 

 

ɺʳʚʦʜʳ: 

1. ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʦʚ ʉʇɿʆ-ʄ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʝʨʠʠ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʥʘʯʘʣʴʥʦʛʦ 

ʫʩʠʣʠʷ ʥʘʪʷʞʝʥʠʷ ʘʨʤʦʢʘʥʘʪʦʚ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʠʩʫʱʠʝ ʵʪʦʡ 

ʩʠʩʪʝʤʳ ʥʝʜʦʩʪʘʪʢʠ. 

2. ʋʯʠʪʳʚʘʷ ʤʘʣʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʉʇɿʆ-ʄ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʩʪʠ 

ʠʩʧʳʪʘʥʠʷ ʥʘ ʦʜʥʦʤ ʠʟ ʧʫʯʢʦʚ, ʠʤʝʶʱʠʭ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʤʘʣʳʡ ʨʘʜʠʫʩ ʠʟʛʠʙʘ, ʜʣʷ 

ʦʮʝʥʢʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʧʨʠ ʥʘʪʷʞʝʥʠʠ ʢʘʥʘʪʘ. 

3. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʟʘʜʘʥʥʦʝ ʚ ʧʨʦʝʢʪʝ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ 3 ʠ 4-ʛʦ 

ʵʥʝʨʛʦʙʣʦʢʘ ʈʦʩʪʦʚʩʢʦʡ ɸʕʉ, ʫʩʠʣʠʝ ʥʘʪʷʞʝʥʠʷ 9.0 ʄʅ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʪʚʝʨʜʫʶ 

ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʲʝʤʘ ʫʩʠʣʠʷ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʟʘʤʝʥʳ 

ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʥʘʪʘ ʧʨʠ ʝʛʦ ʦʪʢʘʟʝ. 

4. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʪʨʘʝʢʪʦʨʠʠ ʘʨʤʦʢʘʥʘʪʦʚ ʚ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʝ ʠʤʝʶʪ ʚ 
ʥʝʢʦʪʦʨʳʭ ʟʦʥʘʭ ʚʝʩʴʤʘ ʤʘʣʳʡ ʨʘʜʠʫʩ ʠʟʛʠʙʘ, ʤʝʥʴʰʝ ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʬʠʨʤʦʡ 

ʌʨʝʡʩʠʥʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝ ʦʤʦʥʦʣʠʯʠʚʘʥʠʷ ʠ ʥʘʪʷʞʝʥʠʷ ʧʫʯʢʘ ʩʜʝʣʘʪʴ ʧʦʧʳʪʢʫ 

ʟʘʤʝʥʳ ʦʜʥʦʡ ʧʨʷʜʠ ʜʣʷ ʦʮʝʥʢʠ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ ʧʫʯʢʘ, ʟʘʷʚʣʝʥʥʦʡ, ʥʦ ʥʠʯʝʤ ʥʝ 

ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ.  

5. ʇʦʩʢʦʣʴʢʫ ʦʜʥʦʨʦʜʥʦʩʪʴ ʥʘʪʷʞʝʥʠʷ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʥʘʪʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʫʪʦʯʥʝʥʥʳʝ ʨʘʩʯʝʪʳ ʅɼʉ ʘʥʢʝʨʥʦʛʦ ʫʟʣʘ ʜʣʷ ʦʮʝʥʢʠ ʝʛʦ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ.  

6. ʋʯʠʪʳʚʘʷ ʧʨʦʙʣʝʤʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʟʘʤʝʥʳ ʠ ʧʦʜʪʷʞʢʠ ʘʨʤʘʪʫʨʥʳʭ ʢʘʥʘʪʦʚ 
ʉʇɿʆ-ʄ ʚ ʙʫʜʫʱʝʤ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʜʣʝʥʠʷ ʨʝʩʫʨʩʘ ʟʘʱʠʪʥʳʭ 

ʦʙʦʣʦʯʝʢ) ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʩʝʨʴʝʟʥʳʝ ʪʨʫʜʥʦʩʪʠ.  

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ ʦ ʩʤʝʱʝʥʠʠ ʩʪʳʢʘ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦ-

ʣʫʯʝʚʦʡ ʩʚʘʨʢʝ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʥʘ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʧʫʯʢʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ 

ʟʦʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʫʯʢʘ ʩ ʤʝʪʘʣʣʦʤ. ʉʤʝʱʝʥʠʝ ʧʫʯʢʘ ʚʝʜʸʪ ʢ ʩʤʝʱʝʥʠʶ 

ʧʘʨʦʛʘʟʦʚʦʛʦ ʢʨʘʪʝʨʘ ʥʘ ʦʜʥʫ ʠʟ ʢʨʦʤʦʢ ʠ ʥʝʢʦʪʦʨʦʤʫ ʧʦʚʳʰʝʥʠʶ ʝʸ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ 

ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʪʦʢʫ ʪʝʨʤʦʵʣʝʢʪʨʦʥʦʚ ʢʨʦʤʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʵʣʝʢʪʨʦʥʥʳʡ ʧʫʯʦʢ, ʩʚʘʨʠʚʘʝʤʳʡ ʩʪʳʢ, ʧʘʨʦʛʘʟʦʚʳʡ ʢʨʘʪʝʨ, 

ʪʝʨʤʦʵʤʠʩʩʠʷ, ʦʮʝʥʢʘ ʩʤʝʱʝʥʠʷ ʩʪʳʢʘ. 

 

Possibility of reception of a signal about joint displacement at the electron beam 

welding, a beam carried out on nominal power directly from a zone of interaction of a beam 

with metal is considered. Beam displacement leads to displacement of gas-vapor crater to one 

of the edges and to some increase of its temperature that it is possible to estimate on a current 

of thermoelectrons of edges. 

Keywords: gas-vapor crater, thermal emission, an estimation of joint displacement, 

electronic beam, welded joint. 

 

 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʵʥʝʨʛʦʙʣʦʢʦʚ ɸʕʉ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʵʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʘʷ ʩʚʘʨʢʘ (ʕʃʉ) ʤʝʪʘʣʣʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʚʘʨʥʦʛʦ ʰʚʘ ʜʦʣʞʥʦ 

ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʧʦʣʥʳʤ ʧʨʦʚʘʨʦʤ ʩʪʳʢʘ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʦʷʚʣʝʥʠʷ ʥʝʧʨʦʚʘʨʦʚ ʚ 

ʢʦʨʥʝ ʰʚʘ ʷʚʣʷʝʪʩʷ ʩʤʝʱʝʥʠʝ ʧʫʯʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʳʢʘ. ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ 

ʩʦʚʤʝʱʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩʪʳʢʘ ʩ ʦʩʴʶ ʩʚʘʨʦʯʥʦʛʦ ʧʫʯʢʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ, 

ʧʦʩʢʦʣʴʢʫ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʦ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʧʣʘʚʘ ʰʚʘ.  

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʩʧʦʩʦʙʳ ʢʦʥʪʨʦʣʷ ʧʦʣʦʞʝʥʠʷ ʩʪʳʢʘ ʙʘʟʠʨʫʶʪʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʤʠʩʩʠʠ ʚʪʦʨʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʩʪʳʢʘ 

ʵʣʝʢʪʨʦʥʥʳʤ ʧʫʯʢʦʤ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʩʥʠʞʘʶʪ ʪʦʢ ʧʫʯʢʘ 

ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʚʳʚʦʜʷʪ ʝʛʦ ʠʟ ʧʘʨʦʛʘʟʦʚʦʛʦ ʢʨʘʪʝʨʘ ʚʧʝʨʝʜ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʩʚʘʨʢʠ, ʩʢʘʥʠʨʫʶʪ ʩʪʳʢ ʚ ʪʝʯʝʥʠʝ 1-2 ʤʩ ʠ, ʟʘʪʝʤ, ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʃʫʯʰʠʤ ʙʫʜʝʪ ʚʘʨʠʘʥʪ ʢʦʥʪʨʦʣʷ ʧʦʣʦʞʝʥʠʷ ʩʪʳʢʘ, ʧʦ ʠʟʣʫʯʝʥʠʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ 

ʧʘʨʦʛʘʟʦʚʦʛʦ ʢʨʘʪʝʨʘ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʧʫʯʢʘ. 

ʉʪʳʢ ʜʚʫʭ ʢʨʦʤʦʢ ʧʨʠ ʕʃʉ ʤʦʞʝʪ ʠʤʝʪʴ ʟʘʟʦʨ ʜʦ 0,3 ʤʤ. ʅʦ ʜʘʞʝ ʚ ʩʣʫʯʘʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʦʛʦ ʟʘʟʦʨʘ, ʩʚʘʨʠʚʘʝʤʳʡ ʩʪʳʢ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʣʷ ʦʪʚʦʜʘ ʪʝʧʣʘ ʟʘ ʩʯʝʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʦʨʪʦʛʦʥʘʣʴʥʦʤ ʧʣʦʩʢʦʩʪʠ ʩʪʳʢʘ. 



 

 

 

ʀʟʳʩʢʘʥʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʦʥʪʘʞ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʕʉ  

ʇʫʯʦʢ ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʚ ʩʚʦʝʤ ʬʦʢʘʣʴʥʦʤ 

ʩʝʯʝʥʠʠ: 

 ()
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-
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ʛʜʝ q0 ï ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ ʥʘ ʝʛʦ ʦʩʠ; 

 rʕ ï ʨʘʜʠʫʩ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʧʦ ʤʦʱʥʦʩʪʠ ʧʫʯʢʘ, ʥʦ ʩ ʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʥʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʕʃʉ 

ʧʘʨʦʛʘʟʦʚʳʡ ʢʨʘʪʝʨ ï ʛʦʣʦʚʥʘʷ ʯʘʩʪʴ ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʳ.  

ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʩʠʩʪʝʤʳ çʧʫʯʦʢ ï ʧʘʨʦʛʘʟʦʚʳʡ ʢʨʘʪʝʨè ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʫʯʢʘ ʩ 

ʤʝʪʘʣʣʦʤ ʠ ʙʘʣʘʥʩ ʝʛʦ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʝ ʢʨʘʪʝʨʘ ï 

ʬʨʦʥʪʝ ʧʣʘʚʣʝʥʠʷ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʨʝʚ, ʧʣʘʚʣʝʥʠʝ ʠ ʠʩʧʘʨʝʥʠʝ ʤʝʪʘʣʣʘ. ɾʠʜʢʠʡ 

ʤʝʪʘʣʣ ʩ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ, ʧʨʦʭʦʜʷ ʚʜʦʣʴ ʙʦʢʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʜʥʫ ʢʨʘʪʝʨʘ, 

ʧʦʩʪʫʧʘʝʪ ʚ ʭʚʦʩʪʦʚʫʶ ʯʘʩʪʴ ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʳ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʦʭʣʘʞʜʝʥʠʝ ʠ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ. ʊʘʢʦʚʘ ʫʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʘʨʥʦʛʦ ʰʚʘ. 

ɺ ʭʦʜʝ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʩʧʣʘʚʘ ʠʟ ʛʦʣʦʚʥʦʡ ʚ ʭʚʦʩʪʦʚʫʶ ʯʘʩʪʴ ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʳ 

ʩʦʚʝʨʰʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʪʝʧʣʦʦʙʤʝʥ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʦʨʮʠʷʤʠ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ, 

ʘ ʪʘʢʞʝ ʦʪʚʦʜ ʪʝʧʣʘ ʚ ʪʚʝʨʜʳʡ ʤʝʪʘʣʣ ʢʨʦʤʦʢ. ʀʟ-ʟʘ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʠ ʚʚʦʜʘ ʪʝʧʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ ʝʛʦ ʪʝʧʣʦʦʪʚʦʜʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʪʘʣʣʘ ʧʨʠ ʕʃʉ ʚ 1 ʤʤ ʦʪ ʢʨʘʷ ʧʘʨʦʛʘʟʦʚʦʛʦ ʢʨʘʪʝʨʘ 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʣʠʰʴ 250 ʂ. [1] ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʜʫʛʦʚʳʭ ʩʧʦʩʦʙʦʚ 

ʩʚʘʨʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʬʣʶʢʪʫʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʛʨʝʚʘ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʝ ʞʠʜʢʦʡ ʬʘʟʳ ʚ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʠʟʤʝʥʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʧʫʯʢʘ. 

ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤʠ ʛʨʘʜʠʝʥʪʘʤʠ ʠ ʤʘʣʳʤʠ 

ʧʨʦʪʷʞʝʥʥʦʩʪʷʤʠ ʪʝʧʣʦʚʦʡ ʚʦʣʥʳ ʩ ʷʚʣʝʥʠʷʤʠ ʚʟʨʳʚʥʦʛʦ ʚʩʢʠʧʘʥʠʷ ʚ ʪʦʯʢʘʭ ʚʳʩʦʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʧʫʯʢʘ. ʆʮʝʥʢʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʙʳʩʪʨʦʜʚʠʞʫʱʝʛʦʩʷ ʣʠʥʝʡʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʦʪʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʝʧʣʦʚʳʤʠ 

ʧʦʪʦʢʘʤʠ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʘʨʢʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʧʣʦʪʳ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʣʦʩʢʠʡ. 

ʆʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʦʜʠʥʘʢʦʚʳʭ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʪʝʢʘʶʱʠʭ ʥʝʟʘʚʠʩʠʤʦ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʣʠʥʝʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʧʣʦʪʳ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʦʪ 

ʤʛʥʦʚʝʥʥʳʭ ʧʣʦʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. [2] ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʚʦʜ ʪʝʧʣʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʨʘʪʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʨʦʤʢʠʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ 

ʩʪʳʢʘ. 

ʅʘʣʠʯʠʝ ʩʤʝʱʝʥʠʷ ʩʪʳʢʘ e ʚʧʨʘʚʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʩʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (1) ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʤʦʱʥʦʩʪʠ q0 ʩʤʝʩʪʠʪʩʷ ʥʘ ʣʝʚʫʶ ʢʨʦʤʢʫ (ʨʠʩ.1). 

ɺʦʟʨʘʩʪʘʥʠʝ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʚ ʣʦʢʘʣʴʥʳʭ ʟʦʥʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʫʯʢʘ ʩ 

ʤʝʪʘʣʣʦʤ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʜʝʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʚ ʵʪʠʭ ʟʦʥʘʭ ʪʝʤʧʝʨʘʪʫʨʳ ʞʠʜʢʦʡ 

ʬʘʟʳ [3]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʞʠʜʢʦʡ ʬʘʟʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʘʪʝʨʘ, 

ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʣʝʚʫʶ ʢʨʦʤʢʫ, ʥʝʩʢʦʣʴʢʦ ʚʦʟʨʘʩʪʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʘʚʦʡ, ʥʘ ʢʦʪʦʨʫʶ 

ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʠʬʝʨʠʡʥʘʷ ʯʘʩʪʴ ʧʫʯʢʘ (ʩʤ. ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʢʨʘʪʝʨʘ ʨʠʩ. 1). 

ʈʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʝʨʭʥʦʩʪʝʡ ʢʨʘʪʝʨʘ ʪʘʢʞʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʩʦʢʦʝ 

ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʳʢʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʝ ʪʝʧʣʦʦʪʚʦʜʫ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʤʦʱʥʦʩʪʠ ʧʫʯʢʘ, ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʣʝʚʫʶ ʢʨʦʤʢʫ, ʚ ʩʪʦʨʦʥʫ ʧʨʘʚʦʡ ʢʨʦʤʢʠ (ʩʤ. 

ʥʠʞʥʶʶ ʯʘʩʪʴ ʢʨʘʪʝʨʘ ʨʠʩ. 1). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʪʝʧʣʦʪʘ, ʦʪʚʦʜʠʤʘʷ ʤʝʭʘʥʠʟʤʦʤ 
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 ˉ 2-3 (4) 2012 ɻʣʦʙʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʣʝʚʫʶ ʢʨʦʤʢʫ Qʣ, ʙʦʣʴʰʝ ʧʦ ʚʝʣʠʯʠʥʝ ʪʝʧʣʦʪʳ, ʦʪʚʦʜʠʤʦʡ ʚ 

ʧʨʘʚʫʶ ʢʨʦʤʢʫQʧ. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʤʝʱʝʥʠʝ ʩʠʩʪʝʤʳ çʧʫʯʦʢ ï ʧʘʨʦʛʘʟʦʚʳʡ ʢʨʘʪʝʨè 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʳʢʘ ʜʚʫʭ ʢʨʦʤʦʢ 

 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʧʘʨʦʛʘʟʦʚʦʛʦ ʢʨʘʪʝʨʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʵʤʠʩʩʠʝʡ ʪʝʨʤʦʵʣʝʢʪʨʦʥʦʚ 

ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʛʦ ʩʣʦʷ ʤʝʪʘʣʣʘ, ʙʣʠʟʢʦʛʦ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ. ɿʘ ʧʨʝʜʝʣʳ 

ʢʨʘʪʝʨʘ ʚʳʭʦʜʠʪ ʧʦʪʦʢ ʪʝʨʤʦʵʣʝʢʪʨʦʥʦʚ ʪʦʣʴʢʦ ʩ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʘʪʝʨʘ ʚ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʣʦʪʥʦʩʪʴ ʪʦʢʘ ʥʘʩʳʱʝʥʠʷ ʧʨʠ 

ʪʝʨʤʦʵʤʠʩʩʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʩʚʦʡʩʪʚʘʤʠ ʵʤʠʪʪʝʨʘ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ 

ʈʠʯʘʨʜʩʦʥʘ-ɼʵʰʤʘʥʘ. 

ʇʨʠʥʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʫʞʠʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʘʪʝʨʘ ʨʘʚʥʦʡ 0,75 ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʢʠʧʝʥʠʷ ʤʝʪʘʣʣʘ, ʣʝʛʢʦ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʫʢʘʟʘʥʥʫʶ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ. ʊʘʢ ʜʣʷ ʞʝʣʝʟʘ 

(ej =4,3 ʵɺ) ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʊ=2000 ʂ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 5%, 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʚʝʣʠʯʠʥʳ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ ʵʤʠʩʩʠʠ ʚ 90% (ʧʨʠ ʵʪʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʨʘʚʝʥ 0,18·10
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 ɸ/ʩʤ
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ʂ). 

ɺʝʣʠʯʠʥʘ ʪʦʢʘ ʪʝʨʤʦʵʣʝʢʪʨʦʥʥʦʡ ʵʤʠʩʩʠʠ ʩ ʢʘʞʜʦʡ ʢʨʦʤʢʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝʥʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʭʦʜʝ ʕʃʉ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʧʫʯʢʘ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʜʘʪʯʠʢ ï ʢʦʣʣʝʢʪʦʨ ʪʝʨʤʦʵʣʝʢʪʨʦʥʦʚ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʚʠʜʝ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʣʠʥʝʡʥʦʡ ʨʝʰʝʪʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʪʜʝʣʴʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ.[4] ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʧʦʣʫʯʠʪʴ ʩʠʛʥʘʣ ʩ ʢʨʦʤʦʢ ʚ ʰʠʨʦʢʦʤ ʠʥʪʝʨʚʘʣʝ ʚʳʩʦʪʳ ʦʪ ʝʸ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʩ ʦʜʥʦʛʦ ʠʟ ʢʦʣʣʝʢʪʦʨʦʚ ʨʝʰʝʪʢʠ. 

ʇʨʠ ʫʨʦʚʥʝ ʤʦʱʥʦʩʪʠ ʧʫʯʢʘ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʘʪʝʨʘ, ʚʳʭʦʜʥʦʡ 

ʩʠʛʥʘʣ ʜʘʪʯʠʢʘ ʪʦʢʘ ʪʝʨʤʦʵʣʝʢʪʨʦʥʦʚ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʩʪʘʮʠʦʥʘʨʥʦʤʫ ʩʣʫʯʘʡʥʦʤʫ ʧʨʦʮʝʩʩʫ. ʉʠʛʥʘʣʘ ʜʘʪʯʠʢʘ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʣʠʥʝʡʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘʜ ʚʝʣʠʯʠʥʦʡ ʩʤʝʱʝʥʠʷ ʩʪʳʢʘe 


