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ʊɽʍʅʆʃʆɻʀʗ ʆʏʀʉʊʂʀ ɹʆʃʔʐʀʍ ʆɹʒɽʄʆɺ ɺʆɼʓ ʆʊ 

ʈɸɼʀʆʅʋʂʃʀɼʆɺ ʕʃɽʂʊʈʆʍʀʄʀʏɽʉʂʀʄ ʉʇʆʉʆɹʆʄ 

 

ʄʘʰʠʥʠʩʪʦʚ ɺʠʢʪʦʨ, ɼʝʨʝʟʘ ʖʨʠʡ 
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ʦʙʣʫʯʝʥʠʷ ʣʶʜʝʡ ʠ ʩʥʠʟʠʪʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ.  

ʊʘʢ ʢʘʢ ʚ ʚʦʜʝ ʨʘʜʠʦʥʫʢʣʠʜʳ ʥʘʭʦʜʷʪʩʷ ʚ ʚʠʜʝ ʠʦʥʦʚ, ʪʦ ʩʦʟʜʘʶʪʩʷ 

ʫʩʣʦʚʠʷ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʥʠʭ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ʈʘʜʠʦʘʢʪʠʚʥʦ ʟʘʛʨʷʟʥʝʥʥʫʶ ʚʦʜʫ ʧʦʩʣʝ ʜʝʟʘʢʪʠʚʘʮʠʠ ʤʦʞʥʦ ʙʝʟʦʧʘʩʥʦ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ. 

ʇʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

ʧʨʝʜʣʦʞʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʯʝʥʴ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥ ʩʦʣʥʝʯʥʳʤʠ 

ʙʘʪʘʨʝʷʤʠ.  ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʜʝʣʘʪʴ ʵʪʠ 

ʫʩʪʘʥʦʚʢʠ ʢʦʤʧʘʢʪʥʳʤʠ ʠ ʤʦʙʠʣʴʥʳʤʠ.  

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʚʳʩʦʢʠʭ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʇʨʠ ʵʪʦʤ ʩʦʟʜʘʶʪʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʠʭ ʫʪʠʣʠʟʘʮʠʠ. ʕʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʩʚʦʙʦʜʠʪʴ ʚʦʜʦʝʤʳ ʦʪ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ ʠ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʟʝʤʝʣʴ, ʟʘʥʷʪʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤʠ, ʥʘ ʜʥʝ ʢʦʪʦʨʳʭ 

ʥʘʭʦʜʷʪʩʷ ʚʳʩʦʢʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ. 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ 

ʨʘʜʠʦʠʟʦʪʦʧʦʚ ʮʝʟʠʡ-137 ʠ ʩʪʨʦʥʮʠʡ-90 ʚʦʜʳ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʨʝʟʝʨʚʫʘʨʘʭ 

ʧʦʩʣʝ ʘʚʘʨʠʠ ʥʘ ɸʕʉ çʌʫʢʫʩʠʤʘ-1è. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʪʘʢʞʝ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʨʝʩʥʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʡ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ ʚʦʜʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʤʦʨʩʢʦʡ. 

 

ɺʚʝʜʝʥʠʝ. 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʚʭʦʜʷʪ ʨʘʜʠʘʮʠʦʥʥʦ-ʷʜʝʨʥʳʝ ʦʙʲʝʢʪʳ, ʩʦʟʜʘʶʪʩʷ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʚʦʜʳ, 

ʟʘʛʨʷʟʥʝʥʥʦʡ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʙʨʘʩʳʚʘʶʪʩʷ ʚ 

ʚʦʜʦʝʤʳ (ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ). ʈʘʜʠʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʚʦʜʝ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʜʦʧʫʩʪʠʤʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʦʧʘʩʥʦʛʦ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ. 

ɺ ʋʢʨʘʠʥʝ ʥʘʢʦʧʠʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʠʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʦʪʭʦʜʦʚ, ʥʝ ʧʦʜʣʝʞʘʱʠʭ ʜʘʣʴʥʝʡʰʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ɺʦʟʤʦʞʥʦʩʪʠ 

ʠʤʝʶʱʠʭʩʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʨʧʘʥʳ ʠ ʦʩʪʨʦ ʩʪʦʠʪ 

ʧʨʦʙʣʝʤʘ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ ʠ ʚʦʟʚʨʘʱʝʥʠʷ ʚ 
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ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʟʝʤʝʣʴ, ʟʘʥʷʪʳʭ ʵʪʠʤʠ ʚʦʜʦʝʤʘʤʠ. ʆʜʥʠʤ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʦʩʚʦʙʦʞʜʝʥʠʝ 

ʚʦʜʦʝʤʘ ʦʪ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʥʩʝʨʚʘʮʠʝʡ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʈɺ), ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʜʥʝ, ʧʫʪʝʤ ʟʘʩʳʧʘʥʠʷ ʠʭ 

ʪʦʣʩʪʳʤ ʩʣʦʝʤ ʧʦʯʚʳ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʣʦʢʘʣʠʟʦʚʘʪʴ ʈɺ, ʧʨʝʜʫʧʨʝʜʠʪʴ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʥʷʪʳ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʘʥʠʪʘʨʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʟʘʧʨʝʱʘʝʪʩʷ ʚʳʧʫʩʢʘʪʴ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʦʜʫ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʢʦʪʦʨʦʡ 

ʧʨʝʚʳʰʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʦʨʤʘʪʠʚʳ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʝʟʘʢʪʠʚʘʮʠʠ ʚʦʜʳ, ʦʪ ʢʦʪʦʨʦʡ ʦʩʚʦʙʦʞʜʘʶʪ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, ʯʪʦ ʩʦʟʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ  ʜʣʷ ʝʝ ʜʘʣʴʥʝʡʰʝʡ 

ʫʪʠʣʠʟʘʮʠʠ. ʅʦ ʧʨʦʙʣʝʤʘ ʜʝʟʘʢʪʠʚʘʮʠʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʚʦʜʳ ʩ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʝʰʝʥʘ ʠʟ-ʟʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ  ʥʝʧʨʠʝʤʣʝʤʦʩʪʠ ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ ʝʝ ʜʝʟʘʢʪʠʚʘʮʠʠ. 

ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʨʘʜʠʦʘʢʪʠʚʥʦ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ.  
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʚ ʋʢʨʘʠʥʝ ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ [1,2] 

ʟʘʛʨʷʟʥʝʥʥʘʷ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚʦʜʘ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ, ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʞʠʜʢʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ 

(ɾʈʆ). 

ʉʦ ʚʨʝʤʝʥʝʤ ʜʦ 95% ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʩʙʨʦʰʝʥʥʳʭ ʚ ʚʦʜʦʝʤ, 

ʦʩʝʜʘʝʪ ʥʘ ʜʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʥ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪʩʷ ʚ ʝʞʝʛʦʜʥʳʭ ʅʘʮʠʦʥʘʣʴʥʳʭ 

ʜʦʢʣʘʜʘʭ ʦ ʩʦʩʪʦʷʥʠʠ ʪʝʭʥʦʛʝʥʥʦʡ ʠ ʧʨʠʨʦʜʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʋʢʨʘʠʥʝ, 

ʤʦʱʥʦʩʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʥʘ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ. 

ɼʣʷ ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʝʥʥʦʡ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʚʦʜʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʨʘʟʥʳʝ ʤʝʪʦʜʳ: ʬʠʟʠʯʝʩʢʠʝ (ʦʪʩʪʘʠʚʘʥʠʝ, ʬʠʣʴʪʨʦʚʘʥʠʝ, ʤʝʤʙʨʘʥʥʳʝ, 

ʪʝʨʤʠʯʝʩʢʠʝ), ʭʠʤʠʯʝʩʢʠʝ (ʦʢʠʩʣʝʥʠʝ, ʦʩʘʞʜʝʥʠʝ, ʨʝʘʛʝʥʪʥʳʝ), ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ (ʘʜʩʦʨʙʮʠʷ, ʠʦʥʦʦʙʤʝʥ, ʩʦʨʙʮʠʷ, ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ) [3]. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʯʘʩʪʦ 

ʚʳʥʫʞʜʝʥʳ ʩʦʚʤʝʱʘʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʵʪʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʙʦʣʴʰʘʷ 

ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʣʦʞʥʳʭ ʦʧʝʨʘʮʠʡ, ʢʘʢ 

ʧʨʠ ʠʭ ʧʦʜʛʦʪʦʚʢʝ, ʪʘʢ ʠ ʧʨʦʚʝʜʝʥʠʠ ʦʯʠʩʪʢʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʛʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʥʦʚʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʜʘʣʴʥʝʡʰʝʤʫ ʟʘʭʦʨʦʥʝʥʠʶ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʫʞʥʳ ʥʦʚʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʫʜʘʣʝʥʠʝʤ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠʟ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʥʠʟʢʦʘʢʪʠʚʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʩʚʦʙʦʜʠʪʴ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʦʪ ʚʦʜʳ ʠ ʩʦʟʜʘʩʪ ʫʩʣʦʚʠʷ ʜʣʷ  

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ, ʟʘʥʷʪʳʭ ʠʤʠ. 
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ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʝʰʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

-ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʚʦʜʝ; 

-ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʯʠʩʪʢʠ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚʦʜʳ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ; 

- ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʯʠʩʪʢʠ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʟʘʛʨʷʟʥʝʥʥʦʡ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʚʦʜʳ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʠ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ.  
ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʡ ʠʟʣʦʞʝʥʘ 

ʚ [4], ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩʦʩʪʘʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ 

ʚʦʜʝ. ɺ ʚʦʜʝ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʜʝʨʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʘ ʪʘʢʞʝ ʚ ʚʦʜʦʝʤʘʭ, ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʡ ʩ ʚʳʙʨʦʩʦʤ ʠʭ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

(ʏʝʨʥʦʙʳʣʴʩʢʘʷ ɸʕʉ, ɸʕʉ çʌʫʢʫʩʠʤʘ 1è), ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʥʘʭʦʜʷʪʩʷ ʨʘʜʠʦʠʟʦʪʦʧʳ ʮʝʟʠʷ-137 ʠ ʩʪʨʦʥʮʠʷ-90 [5, 6]. ʕʪʦ ʤʝʪʘʣʣʳ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʚʦʜʝ ʚ ʚʠʜʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʦʥʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʦʜʘ ʩʪʘʥʦʚʠʪʩʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʠʢʦʤ, ʪʦ ʝʩʪʴ 

ʵʣʝʢʪʨʦʣʠʪʦʤ, ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʦʩʠʪʝʣʝʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʟʘʨʷʜʦʚ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ [7]. ʇʨʠ ʧʦʛʨʫʞʝʥʠʠ ʚ ʵʣʝʢʪʨʦʣʠʪ ʜʚʫʭ 

ʵʣʝʢʪʨʦʜʦʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʠʩʪʦʯʥʠʢʫ ʪʦʢʘ, ʚʦʟʥʠʢʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʧʦʣʝ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʚʩʝ ʠʦʥʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʚʦʜʝ, 

ʜʚʠʞʫʪʩʷ ʢ  ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʟʘʨʷʞʝʥʥʳʤ ʵʣʝʢʪʨʦʜʘʤ. 

ʈʘʜʠʦʘʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʠʩʫʱʘ ʨʷʜʫ ʠʟʦʪʦʧʦʚ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʥʝ ʚʣʠʷʝʪ ʥʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʚʩʝ ʠʟʦʪʦʧʳ ʦʜʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʘʢ ʩʪʘʙʠʣʴʥʳʝ, ʪʘʢ ʠ 

ʥʝʩʪʘʙʠʣʴʥʳʝ (ʨʘʜʠʦʘʢʪʠʚʥʳʝ), ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʇʦʵʪʦʤʫ ʚ ʚʦʜʝ ʧʦʚʝʜʝʥʠʝ ʠʦʥʦʚ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ 

ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʚʝʜʝʥʠʷ ʠʦʥʦʚ ʝʛʦ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ. ʕʪʦ ʠ 

ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʮʝʣʷʭ 

ʚʳʜʝʣʝʥʠʷ ʠʟ ʚʦʜʳ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʇʦʩʢʦʣʴʢʫ ʵʣʝʢʪʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʮʝʟʠʷ ʠ ʩʪʨʦʥʮʠʷ ʦʯʝʥʴ ʥʠʟʢʠʡ, ʪʦ ʥʘ ʢʘʪʦʜʝ ʦʥʠ ʦʩʝʜʘʪʴ ʥʝ ʙʫʜʫʪ, ʘ ʙʫʜʫʪ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʝʛʦ. ʇʨʠʯʝʤ 

ʪʦʣʱʠʥʘ ʧʨʠʢʘʪʦʜʥʦʛʦ ʩʣʦʷ ʠʦʥʦʚ ʥʝ ʙʦʣʝʝ 10
-5
 ʤ [7]. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʫʶ ʚʦʜʫ ʦʯʠʱʘʶʪ ʦʪ 

ʜʠʩʧʝʨʩʥʳʭ ʧʨʠʤʝʩʝʡ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ.  

ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʫʝʪʩʷ 

ʧʨʝʜʣʘʛʘʝʤʘʷʪʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 1.  
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ʈʠʩ. 1. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ (1-ʝʤʢʦʩʪʴ,  

2-ʵʣʝʢʪʨʦʜʳ, 3-ʠʩʪʦʯʥʠʢ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, 4-ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ) 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʚʦʜʫ, ʢʦʪʦʨʘʷ 

ʧʦʜʣʝʞʠʪ ʦʯʠʩʪʢʝ, ʧʨʦʧʫʩʢʘʶʪ ʯʝʨʝʟ ʝʤʢʦʩʪʴ 1, ʚ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʝʥʘ 

ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʜʦʚ 2, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʜʚʠʞʝʥʠʷ ʚʦʜʳ. ʕʣʝʢʪʨʦʜʳ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʧʣʘʩʪʠʥ ʥʘʧʨʠʤʝʨ, ʠʟ 

ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʠʤʝʶʪ ʜʣʠʥʫ l, ʨʘʟʤʝʱʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ d ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʠʩʪʦʯʥʠʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 3. ɸʥʦʜʳ ɸ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʪʦʜʳ ʂ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʘʨʘʣʣʝʣʴʥʦ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʷʯʝʝʢ, 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʨʘʚʥʦ ʯʠʩʣʫ ʧʘʨ ʵʣʝʢʪʨʦʜʦʚ. 

ʇʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʚʦʜʳ ʧʦʷʩʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʠʩ. 2, ʥʘ ʢʦʪʦʨʦʤ 

ʧʦʢʘʟʘʥʳ  ʪʨʘʝʢʪʦʨʠʠ ʪʨʝʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʩ ʚʦʜʦʡ ʚ 

ʷʯʝʡʢʫ. 

 

 

 

 

 

 

  

 

ʈʠʩ. 2. ʀʣʣʶʩʪʨʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 
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ɺʦʜʘ, ʧʦʜʣʝʞʘʱʘʷ ʦʯʠʩʪʢʝ, ʧʦʩʪʫʧʘʝʪ ʚ ʷʯʝʡʢʫ ʩʦ ʩʢʦʨʦʩʪʴʶ Vʚ. ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ E, ʩʦʟʜʘʥʥʦʡ ʠʩʪʦʯʥʠʢʦʤ 

ʪʦʢʘ 3, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʦʥʳ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʧʨʠʦʙʨʝʪʘʶʪ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʩʢʦʨʦʩʪʠ 

                                                    V+ = a+ĿE,                                                                 

(1) 

ʛʜʝ a+ - ʧʦʜʚʠʞʥʦʩʪʴ ʠʦʥʦʚ ʚ ʚʦʜʝ. 

ɺʦʜʘ, ʧʦʩʪʫʧʠʚʰʘʷ ʚ ʷʯʝʡʢʫ, ʥʘʭʦʜʠʪʩʷ ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ti =  l /Vʚ. 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʚʦʜʳ ʚʩʝʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʢʦʪʦʨʳʝ ʚʥʝʩʝʥʳ ʚ ʝʤʢʦʩʪʴ 

ʩ ʵʣʝʢʪʨʦʜʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʦʥʠ ʟʘ ʚʨʝʤʷ ti ʫʩʧʝʣʠ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʫ ʢʘʪʦʜʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ 

ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ, ʝʩʣʠ ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʘʪʦʜʘ l ʙʫʜʝʪ ʪʘʢʦʡ, ʯʪʦʙʳ 

ʠʦʥʳ, ʧʦʩʪʫʧʠʚʰʠʝ ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʫ ʘʥʦʜʘ ʠ ʠʤʝʶʱʠʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʩʢʦʨʦʩʪʠ ʠʦʥʦʚ V+, ʟʘ ʚʨʝʤʷ ti ʧʨʝʦʜʦʣʝʣʠ ʨʘʩʩʪʦʷʥʠʝ d, ʪʦ ʝʩʪʴ 

ʚʳʧʦʣʥʷʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ 

                                                  d = V+Ŀti.                                                                     

(2) 

ʋʯʠʪʳʚʘʷ, ʯʪʦ E = U/d, ʛʜʝ U - ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ 3, 

ʜʣʠʥʫ ʵʣʝʢʪʨʦʜʦʚ l ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʚʳʨʘʞʝʥʠʶ 

                                  l = VʚĿti = VʚĿ(d/V) = (VʚĿd
2
)/(a+ĿU).                                         

(3) 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʦʮʝʩʩʦʤ ʦʯʠʩʪʢʠ ʚʦʜʳ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʧʫʪʝʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʜʳ Vʚ ʠ ʥʘʧʨʷʞʝʥʠʷ U. 

ʊʝ ʠʦʥʳ, ʢʦʪʦʨʳʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʫ ʢʘʪʦʜʘ, ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʜʦʣʴ 

ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʪʦʜʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʚʠʞʫʱʝʡʩʷ ʚʦʜʳ 

ʠ ʧʦʢʠʥʫʪʴ ʧʨʝʜʝʣʳ ʝʤʢʦʩʪʠ ʦʩʪʘʚʰʠʩʴ ʚ ʚʦʜʝ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʥʠʞʝʥʠʶ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʚʦʜʳ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʪʦʛʦ ʵʬʬʝʢʪʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʥʝʩʪʠ ʥʘ ʢʘʪʦʜ ʩʝʪʢʫ ʠʟ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 4 (ʩʤ. 

ʨʠʩ. 1) ʪʦʣʱʠʥʦʡ ʜʦ 0,5 ʤʤ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʥʝʧʨʝʦʜʦʣʠʤʦʡ ʧʨʝʛʨʘʜʦʡ ʜʣʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʦʥʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʦʥʳ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʫ ʢʘʪʦʜʘ ʚ 

ʷʯʝʡʢʘʭ ʵʪʦʡ ʟʘʱʠʪʥʦʡ ʩʝʪʢʠ. 

ʇʨʠ ʦʯʠʩʪʢʝ ʚʦʜʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʤʦʛʫʪ 

ʢʦʘʛʫʣʠʨʦʚʘʪʴ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʚʦʜʝ  ʚʝʱʝʩʪʚʘ ʠ ʚʳʧʘʜʘʪʴ ʚ ʦʩʘʜʦʢ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʪʷʞʝʩʪʠ. ʏʪʦʙʳ ʦʥʠ ʥʝ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʵʣʝʢʪʨʦʜʥʳʝ ʧʣʘʩʪʠʥʳ ʨʘʟʤʝʱʘʪʴ 

ʚʝʨʪʠʢʘʣʴʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʜʦ ʜʦʧʫʩʪʠʤʳʭ 

ʫʨʦʚʥʝʡ ʝʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʦʯʠʩʪʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 
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ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʝʥʥʦʡ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʚʦʜʳ.  
ʇʨʠʤʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʩ ʛʘʙʘʨʠʪʘʤʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʜʦʚ 

1³1³1 ʤ
3 
 ʩ ʜʣʠʥʦʡ l = 1 ʤ ʢʘʞʜʳʡ, ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʥʠʤʠ d = 10

-2
 ʤ. ʅʘ 

ʵʣʝʢʪʨʦʜʳ ʧʦʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ U = 10 ɺ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 0Á ʉ. 

ʆʮʝʥʢʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ [4], ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʥʘʷ ʚʦʜʘ ʤʘʩʩʦʡ  

M = 10
6
ʢʛ ʤʦʞʝʪ ʙʳʪʴ ʦʯʠʱʝʥʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʟʘ 36 ʩʫʪʦʢ. 

ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʘʢʪʠʢʫ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʚʦʜʘ ʠʤʝʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʘʟʣʦʞʝʥʠʷ, ʨʘʚʥʳʡ 1,25 ɺ, ʧʨʠ 

ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚʦʜʳ ʧʦʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʯʘʩʪʥʦʩʪʠ, ʵʣʝʢʪʨʦʣʠʟ ʚʦʜʳ [7]. ʆʥʠ ʤʦʛʫʪ 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʨʦʮʝʩʩʫ ʦʯʠʱʝʥʠʷ ʚʦʜʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʘ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʪʴ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 

ʵʣʝʢʪʨʦʜʳ ʦʜʥʦʡ ʷʯʝʡʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʘʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʚʝʣʠʯʠʥʦʡ ʥʝ 

ʙʦʣʝʝ 1,25 ɺ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ ʜʣʠʥʳ 

ʵʣʝʢʪʨʦʜʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʦ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ d 

ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʜʦ 5 - 6 ʤʤ.   

ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3. ʀʟ ʚʦʜʦʝʤʘ (1) ʚʦʜʘ ʧʦʜʘʝʪʩʷ ʚ ʧʨʦʤʝʞʫʪʦʯʥʫʶ 

ʝʤʢʦʩʪʴ (2), ʦʪʢʫʜʘ ʦʥʘ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʬʠʣʴʪʨ ʦʯʠʩʪʢʠ ʦʪ 

ʜʠʩʧʝʨʩʥʳʭ ʧʨʠʤʝʩʝʡ (3), ʘ ʦʪʪʫʜʘ - ʚ ʫʩʪʘʥʦʚʢʫ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʠ (4), ʧʦʩʣʝ ʯʝʛʦ ʦʯʠʱʝʥʥʘʷ ʚʦʜʘ ʧʦʜʘʝʪʩʷ ʢ ʧʦʪʨʝʙʠʪʝʣʶ. 

ʇʨʠ ʧʦʜʘʯʝ ʥʘ ʵʣʝʢʪʨʦʜʳ ʫʩʪʘʥʦʚʢʠ  ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʝ 

ʚʳʰʝ 1,25ɺ  ʫʩʪʘʥʦʚʢʘ ʦʪʣʠʯʘʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ (5) ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʷʚʣʷʝʪʩʷ ʤʦʙʠʣʴʥʳʤ 

ʘʚʪʦʥʦʤʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʠʤʠ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʯʠʱʘʪʴ ʦʪ ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʚʦʜʳ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, 

ʯʪʦ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʦʯʠʱʘʪʴ ʚʦʜʫ ʥʝ ʪʦʣʴʢʦ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, 

ʥʦ ʠ ʦʪ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ 

ʦʯʠʱʝʥʥʫʶ ʚʦʜʫ ʜʣʷ ʧʦʣʠʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʦʙʦʨʦʪʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʚʳʣʠʚʘʪʴ ʚ ʨʝʢʫ, ʟʘʧʦʣʥʷʪʴ ʚʦʜʦʝʤʳ ʠ ʪ.ʜ. 

 

 

 

 

 

 

 

 

 
ʈʠʩ.3. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʯʠʩʪʢʠ ʚʦʜʳ ʚʦʜʦʝʤʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ (1-ʚʦʜʦʝʤ, 2-

ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʝʤʢʦʩʪʴ, 3-ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʬʠʣʴʪʨ, 4-ʫʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʠ, 5-ʠʩʪʦʯʥʠʢ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ) 

˻;͙΅͔ͤͤ͊Ύ 

͍ͦ͒͊ 1 2 3 4 
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ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʮʝʟʠʡ-137 ʠ ʩʪʨʦʥʮʠʡ-90 ʚʦʜʳ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʨʝʟʝʨʚʫʘʨʘʭ 

ʧʦʩʣʝ ʘʚʘʨʠʠ ʥʘ ɸʕʉ çʌʫʢʫʩʠʤʘ - 1è 

ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠʣʣʶʩʪʨʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʚʦʧʣʦʱʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʧʦʩʦʙʘ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʩ 

ʧʦʤʦʱʴʶ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʦʮʝʩʩʘ ʦʯʠʩʪʢʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʘʥʥʳʝ 

ʨʘʩʯʝʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʜʨʝʥʳ ʚ ʧʨʘʢʪʠʢʫ ʪʦʣʴʢʦ ʧʦʩʣʝ ʫʙʝʜʠʪʝʣʴʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ.  

ɺʳʚʦʜʳ.  
ʇʨʝʜʣʦʞʝʥʘ ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʟʘʛʨʷʟʥʝʥʥʦʡ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʚʦʜʳ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ  ʫʤʝʥʴʰʠʪʴ ʫʨʦʚʝʥʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʣʫʯʝʥʠʷ ʣʶʜʝʡ ʠ ʩʥʠʟʠʪʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 

ɺ ʚʦʜʝ ʨʘʜʠʦʥʫʢʣʠʜʳ ʥʘʭʦʜʷʪʩʷ ʚ ʚʠʜʝ ʠʦʥʦʚ, ʯʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʝʝ ʦʯʠʩʪʢʠ ʦʪ ʥʠʭ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʈʘʜʠʦʘʢʪʠʚʥʦ 

ʟʘʛʨʷʟʥʝʥʥʫʶ ʚʦʜʫ ʧʦʩʣʝ ʜʝʟʘʢʪʠʚʘʮʠʠ ʤʦʞʥʦ ʙʝʟʦʧʘʩʥʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ. 

ʇʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

ʧʨʝʜʣʦʞʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʯʝʥʴ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥ ʩʦʣʥʝʯʥʳʤʠ 

ʙʘʪʘʨʝʷʤʠ.  ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʜʝʣʘʪʴ ʵʪʠ 

ʫʩʪʘʥʦʚʢʠ ʢʦʤʧʘʢʪʥʳʤʠ ʠ ʤʦʙʠʣʴʥʳʤʠ.  

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʚʳʩʦʢʠʭ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʇʨʠ ʵʪʦʤ ʩʦʟʜʘʶʪʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʠʭ ʫʪʠʣʠʟʘʮʠʠ. ʕʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʩʚʦʙʦʜʠʪʴ ʚʦʜʦʝʤʳ ʦʪ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ ʠ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʟʝʤʝʣʴ, ʟʘʥʷʪʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤʠ, ʥʘ ʜʥʝ ʢʦʪʦʨʳʭ 

ʥʘʭʦʜʷʪʩʷ ʚʳʩʦʢʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ. 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ 

ʨʘʜʠʦʠʟʦʪʦʧʦʚ ʮʝʟʠʡ-137 ʠ ʩʪʨʦʥʮʠʡ-90 ʚʦʜʳ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʨʝʟʝʨʚʫʘʨʘʭ 

ʧʦʩʣʝ ʘʚʘʨʠʠ ʥʘ ɸʕʉ çʌʫʢʫʩʠʤʘ-1è. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʪʘʢʞʝ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʨʝʩʥʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʡ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ ʚʦʜʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʤʦʨʩʢʦʡ. 
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Annex for papers written in Ukrainian or Russian 

 

CLEANING TECHNOLOGY OF WATER LARGE VOLUMES FROM 

RADIONUCLIDES BY ELECTROCHEMICAL METHOD 

 

Mashinistov Victor, DerezaYuri 

 

 

An effective technology was developed for the purification of large amounts 

of water contaminated with radionuclides by electrochemical means. This 

technology creates conditions for reducing the level of additional exposure to 

people and helps to protect the environment from radioactive contamination. 

It is proved that radionuclides in water are in the form of ions, and water 

purification from them is possible by electrochemical method. Radioactive 

contaminated water after decontamination by the proposed method can be 

safely disposed of. 

The scheme of the installation for the implementation of the proposed 

technology is developed. As a result, the process of water purification from 

radionuclides is characterized by a very low level of electricity consumption, 

which can be provided by solar batteries. In turn, this opens up the possibility 

of making these installations compact and mobile. 

As a result of theoretical studies, calculated data are obtained. They can be 

used in practice after performing experimental confirmations of the expected 

results. 

When implementing the proposed approach, we should expect high 

technical and economic indicators of the process of electrochemical cleaning of 

contaminated water from radionuclides. At the same time, favorable 

prerequisites for their utilization will be created and it will be possible to free 
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the reservoirs from polluted water and begin reclamation of the lands 

currently occupied by tailing dumps at the bottom of which are highly active 

waste. 

Considered technology can be used for purification of water from 

radioisotopes cesium-137 and strontium-90 stored in storage tanks after the 

accident at the Fukushima-1 nuclear power plant. This approach can also be 

used for desalination of water contaminated with metal ions, including sea 

water. 
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ʇʃɸɺʃɽʅʀɽ ʈɸɼʀɸʎʀʆʅʅʆ ɿɸɻʈʗɿʅɽʅʅʆɻʆ ʄɽʊɸʃʃɸ ï 

ʆʉʅʆɺɸ ʕʌʌɽʂʊʀɺʅʆʁ ʊɽʍʅʆʃʆɻʀʀ ɽɻʆ ʈɽʎʀʂʃʀʅɻɸ 

 

ɹʘʣʘʢʠʥ ɺʘʣʝʨʠʡ, ʄʘʰʠʥʠʩʪʦʚ ɺʠʢʪʦʨ 

 

 

ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 

ʅʄʝʪɸʋ, ʧʦ ʨʘʟʚʠʪʠʶ ʪʝʭʥʦʣʦʛʠʠ ʨʝʮʠʢʣʠʥʛʘ ʨʘʜʠʘʮʠʦʥʥʦ 

ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʣʘʚʣʝʥʠʝ ʚ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʝʯʠ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʪʠʧʘ. 

ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʢʨʳʪʳʡ ʠʩʪʦʯʥʠʢ ʠʦʥʠʟʠʨʫʶʱʝʛʦ 

ʠʟʣʫʯʝʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʪʘʣʣʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʥʘ ʨʘʜʠʦʥʫʢʣʠʜʳ, ʟʘʛʨʷʟʥʷʶʱʠʝ ʤʝʪʘʣʣ, 

ʪʘʢ ʠ ʥʘ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢ ʯʝʣʦʚʝʢʫ ʩʦʟʜʘʥʥʦʛʦ ʠʤʠ ʠʟʣʫʯʝʥʠʷ. ʆʙʘ 

ʵʪʠ ʚʠʜʘ ʚʦʟʜʝʡʩʪʚʠʡ ʦʙʲʝʜʠʥʝʥʳ ʦʜʥʠʤ ʧʦʥʷʪʠʝʤ ï ʜʝʟʘʢʪʠʚʘʮʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʣʘʚʣʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʡ ʤʝʪʘʣʣ ʠʟ ʦʪʢʨʳʪʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʟʘʢʨʳʪʳʡ. ʂʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʠʟʜʝʣʠʡ ʠʟ 

ʥʝʛʦ, ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʪʦʣʴʢʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ. ɺ ʠʪʦʛʝ ʧʨʠ 

ʧʣʘʚʣʝʥʠʠ  ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʠʟ ʥʝʛʦ ʤʝʪʘʣʣʘ ʙʝʟʦʧʘʩʥʦʛʦ ʚ ʨʘʜʠʘʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ.  

ʂʨʠʪʝʨʠʝʤ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ 

ʷʚʣʷʝʪʩʷ ʪʘʢʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʳ 

ʠʟʣʫʯʝʥʠʷ ʩ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʧʨʝʚʳʰʝʥʠʝ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʣʠʤʠʪʘ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʣʶʜʝʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ  ʚʥʝʜʨʝʥʳ ʚ ʧʨʘʢʪʠʢʫ 

ʧʦʩʣʝ ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ. 



 

16 

 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʮʝʩʩʘ ʨʝʮʠʢʣʠʥʛʘ ʨʘʜʠʘʮʠʦʥʥʦ 

ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠ ʧʦʟʚʦʣʠʪ ʚʦʟʚʨʘʪʠʪʴ ʚ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʥʘʢʦʧʠʚʰʝʛʦʩʷ ʨʘʜʠʘʮʠʦʥʥʦ 

ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʧʨʠʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 

 

ɺʚʝʜʝʥʠʝ.  
ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʷʜʝʨʥʦʡ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ ʚ ʭʦʜʝ ʨʝʤʦʥʪʘ, 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʣʠ ʜʝʤʦʥʪʘʞʘ ʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ (ʈɿʄ). ɹʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʤʝʪʘʣʣʘ, ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʧʨʠʨʦʜʥʳʤʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʠ ʚ 

ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʬʝʨʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʛʘʟʦ- ʠ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɿʘʛʨʷʟʥʝʥʠʝ ʤʝʪʘʣʣʘ ʠʤʝʝʪ ʤʝʩʪʦ 

ʪʘʢʞʝ ʧʨʠ ʘʚʘʨʠʷʭ ʥʘ ɸʕʉ ʩ ʚʳʙʨʦʩʦʤ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʮʠʢʣʠʥʛʘ ʈɿʄ ʧʦʟʚʦʣʠʪ ʤʥʦʛʦʢʨʘʪʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʘʶʪʩʷ ʦʙʲʝʤʳ ʛʦʨʥʦʨʫʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʟʘʪʨʘʪʳ ʥʘ ʥʝʛʦ. ʕʪʦ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʥʘʢʘʧʣʠʚʘʶʱʠʭʩʷ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ.  
ɺʦʟʚʨʘʱʝʥʠʶ ʈɿʄ ʚ ʧʨʦʤʳʰʣʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʧʨʝʚʳʰʘʶʱʠʭ 

ʜʦʧʫʩʪʠʤʳʝ. ʉʦʟʜʘʚʘʝʤʦʝ ʧʨʠ ʠʭ ʨʘʩʧʘʜʝ ʠʦʥʠʟʠʨʫʶʱʝʝ ʠʟʣʫʯʝʥʠʝ (ʀʀ) 

ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ.  

ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʨʝʮʠʢʣʠʥʛʘ ʤʝʪʘʣʣʘ, ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʦʜʠʪʩʷ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ʜʝʟʘʢʪʠʚʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʈɿʄ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʆʜʥʘʢʦ, 

ʪʘʢʦʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠ ʥʝ ʚʩʝʛʜʘ 

ʦʧʨʘʚʜʘʥʥʳʤ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʚʨʘʱʝʥʠʷ ʪʘʢʦʛʦ ʤʝʪʘʣʣʘ 

ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʦʪʩʫʪʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʅʄʝʪɸʋ, 

ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʨʝʮʠʢʣʠʥʛʘ ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤ ʧʦʜʭʦʜʦʤ, ʚ ʧʣʘʚʠʣʴʥʫʶ ʧʝʯʴ 

ʟʘʛʨʫʞʘʝʪʩʷ ʈɿʄ, ʢʦʪʦʨʳʡ ʥʝ ʧʦʜʚʝʨʛʘʣʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʜʝʟʘʢʪʠʚʘʮʠʠ. 

ʇʣʘʚʣʝʥʠʝ ʤʝʪʘʣʣʘ, ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʧʨʠʚʦʜʠʪ ʢ 

ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʩ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ 

ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʚ ʨʘʜʠʘʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʤʝʪʘʣʣʘ. 
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ʉʫʪʴ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʠʟʣʦʞʝʥʘ ʚ ʩʙʦʨʥʠʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʧʝʨʚʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ INUDECO-16 [1], ʘ 

ʪʘʢʞʝ [2]. 

ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʘʢʪʠʢʫ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʝʝ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ, ʦʙʦʩʥʦʚʘʪʴ ʠ ʚʳʙʨʘʪʴ 

ʢʨʠʪʝʨʠʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʟ 

ʚʳʧʣʘʚʣʝʥʥʦʛʦ ʈɿʄ, ʦʙʝʩʧʝʯʠʪʴ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʝʝ 

ʨʘʜʠʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪʩʷ ʚ ʅʄʝʪɸʋ, ʷʚʣʷʝʪʩʷ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʨʝʮʠʢʣʠʥʛʘ ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʤʝʪʘʣʣʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʝʛʦ ʧʣʘʚʣʝʥʠʠ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʝʯʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʛʦʜʥʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

 - ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ 

ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ; 

 - ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʧʨʦʮʝʩʩʘ ʧʣʘʚʣʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦ 

ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʥʘ ʝʛʦ ʜʝʟʘʢʪʠʚʘʮʠʶ; 

 - ʦʙʦʩʥʦʚʘʪʴ ʠ ʚʳʙʨʘʪʴ ʢʨʠʪʝʨʠʡ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚʳʭʦʜʥʦʡ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʢʘʢ 

ʠʩʪʦʯʥʠʢʘ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ.  
ɿʘʛʨʷʟʥʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ 

(ʪʨʫʙʳ, ʙʘʢʠ ʠ ʪ.ʧ.) ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ʊʘʢʞʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʠʤʝʝʪ ʤʝʩʪʦ, ʢʦʛʜʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʦʙʲʝʢʪʝ ʧʨʦʠʩʭʦʜʠʪ 

ʘʚʘʨʠʷ ʩ ʚʳʙʨʦʩʦʤ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʦʥʠ ʦʩʝʜʘʶʪ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʈʘʩʧʘʜ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʩʧʫʩʢʘʥʠʝʤ ʀʀ, ʢʦʪʦʨʦʝ ʧʨʠ ʩʚʦʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʤʦʞʝʪ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʩ ʦʨʛʘʥʠʟʤʦʤ ʯʝʣʦʚʝʢʘ, ʧʨʦʥʠʢʘʪʴ ʚ ʥʝʛʦ ʠ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʧʫʪʠ 

ʦʙʣʫʯʝʥʠʷ ʯʝʣʦʚʝʢʘ: ʚʥʝʰʥʠʡ ʠ ʚʥʫʪʨʝʥʥʠʡ.ɺʥʝʰʥʝʝ ʦʙʣʫʯʝʥʠʝ ʯʝʣʦʚʝʢʘ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʘʤʤʘ- ʠʟʣʫʯʝʥʠʷ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʚʥʝʰʥʝʤ 

ʦʙʣʫʯʝʥʠʠ ʘʣʴʬʘ-ʯʘʩʪʠʮʳ ʠ ʙʝʪʘ-ʯʘʩʪʠʮʳ ʥʝ ʦʧʘʩʥʳ. 

ɺʥʫʪʨʝʥʥʝʝ ʦʙʣʫʯʝʥʠʝ ʯʝʣʦʚʝʢʘ ʚʳʟʳʚʘʝʪʩʷ ʧʦʧʘʜʘʥʠʝʤ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʝʛʦ ʦʨʛʘʥʠʟʤ ʚʤʝʩʪʝ ʩ ʚʦʜʦʡ ʠ ʧʠʱʝʡ ʯʝʨʝʟ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʠ ʩ ʚʦʟʜʫʭʦʤ ʯʝʨʝʟ ʣʝʛʢʠʝ. ʇʝʨʝʰʝʜʰʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʨʘʜʠʦʥʫʢʣʠʜʳ ʨʘʩʧʘʜʘʶʪʩʷ ʩ 

ʠʩʧʫʩʢʘʥʠʝʤ ʀʀ, ʢʦʪʦʨʦʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʝʛʦ ʪʢʘʥʠ. ʀʟ ʚʩʝʭ ʚʠʜʦʚ 

ʨʘʜʠʘʮʠʠ, ʧʦʩʪʫʧʠʚʰʝʡ ʚʥʫʪʨʴ ʦʨʛʘʥʠʟʤʘ, ʩʘʤʳʤ ʦʧʘʩʥʳʤ ʷʚʣʷʝʪʩʷ 

ʘʣʴʬʘ-ʠʟʣʫʯʝʥʠʝ. 

ʉʫʤʤʘʨʥʘʷ ʜʦʟʘ ʦʙʣʫʯʝʥʠʷ, ʦʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʀʀ, ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʩ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ 
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ʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʤʠ ʧʫʪʷʤʠ ʨʘʜʠʦʠʟʦʪʦʧʳ ʠ ʠʭ ʠʟʣʫʯʝʥʠʷ ʧʦʩʪʫʧʘʶʪ ʚ 

ʦʨʛʘʥʠʟʤ ʦʪʜʝʣʴʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʅʘ ʨʠʩ.1 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʫʪʝʡ ʧʦʩʪʫʧʣʝʥʠʷ ʀʀ ʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʢ ʯʝʣʦʚʝʢʫ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʨʘʛʤʝʥʪ ʤʝʪʘʣʣʘ, ʧʦʚʝʨʭʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʟʘʛʨʷʟʥʝʥʘ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ. ʈʘʜʠʦʠʟʦʪʦʧʳ, ʚʳʥʝʩʝʥʥʳʝ 

ʚʝʪʨʦʚʳʤ ʧʦʪʦʢʦʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʚ ʘʪʤʦʩʬʝʨʫ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ. ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʥʝʡ ʨʘʜʠʦʥʫʢʣʠʜʳ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʪʦʯʥʠʢʘʤʠ ʚʥʝʰʥʝʛʦ ʦʙʣʫʯʝʥʠʷ ʯʝʣʦʚʝʢʘ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʝʤ, 

ʧʦʩʪʫʧʘʪʴ ʠʥʛʘʣʷʮʠʦʥʥʳʤ ʧʫʪʝʤ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʚʳʧʘʜʘʪʴ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʜʦʞʜʷ ʨʘʜʠʘʮʠʦʥʥʳʝ ʚʝʱʝʩʪʚʘ 

ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʥʘ ʧʦʜʩʪʠʣʘʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʩ ʥʝʝ ʚʝʪʨʦʚʳʤ ʧʦʪʦʢʦʤ 

ʚʳʥʦʩʠʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ, ʧʝʨʝʭʦʜʠʪʴ ʚ ʧʦʯʚʫ, ʚʦʜʫ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʙʳʪʴ 

ʠʩʪʦʯʥʠʢʦʤ ʚʥʝʰʥʝʛʦ ʦʙʣʫʯʝʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʇʦʩʣʝ ʦʙʤʝʥʘ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʤʝʞʜʫ ʧʦʯʚʦʡ, ʚʦʜʦʡ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʠ ʚʦʜʳ. ʀʭ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʦʙʣʫʯʝʥʠʶ 

ʯʝʣʦʚʝʢʘ ʠʦʥʠʟʠʨʫʶʱʠʤ ʠʟʣʫʯʝʥʠʝʤ ʜʦʟʦʡ ɼʚʥʫʪ. ɻʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʈɿʄ, ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʨʘʜʠʦʘʢʪʠʚʥʦ 

ʟʘʛʨʷʟʥʝʥʥʦʡ ʘʪʤʦʩʬʝʨʳ ʬʦʨʤʠʨʫʝʪ ʜʦʟʫ ʚʥʝʰʥʝʛʦ ʦʙʣʫʯʝʥʠʷ ɼʚʥʝʰ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʣʶʜʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʬʦʥʦʚʦʤʫ 

ʦʙʣʫʯʝʥʠʶ ʜʦʟʦʡ ɼ ʬʦʥ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʛʦʜʦʚʘʷ ʜʦʟʘ ʦʙʣʫʯʝʥʠʷ ʦʪʜʝʣʴʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʚʥʘ 

ʩʫʤʤʝ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʳ ʚʥʝʰʥʝʛʦ ʦʙʣʫʯʝʥʠʷ, ʥʘʢʦʧʣʝʥʥʦʡ ʟʘ 

ʢʘʣʝʥʜʘʨʥʳʡ ʛʦʜ, ʠ ʦʞʠʜʘʝʤʦʡ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʳ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʣʫʯʝʥʠʷ 

ʟʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ɼʜʦʧ= ɼʚʥʝ+h ɼʚʥʫʪ. 

 

 

 

 

 

 

 
 

 

 
 

ʈʠʩ.1 ʉʭʝʤʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʫʪʝʡ ʧʦʩʪʫʧʣʝʥʠʷ ʢ ʯʝʣʦʚʝʢʫ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ 

ʦʪ ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ 
 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅʦʨʤʘʤʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʋʢʨʘʠʥʳ 

(ʅʈɹʋ-97) ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʛʦʜʦʚʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ 

ʚʥʝʰʥʝʛʦ ʦʙʣʫʯʝʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ʈɿʄ, ʢʦʪʦʨʘʷ ʥʝ 

ɸʪʤʦʩʬʝʨʘ 

ʈɿʄ 

ʇʦʜʩʪʠʣʘʶʱʘ

ʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʇʦʯʚʘ 

ɺʦʜʘ 

ʈʘʩʪʠʪʝʣʴʥʦ

ʩʪʴ  

ɾʠʚʦʪʥʳʝ 

ʀʥʛʘʣʷʮʠ

ʷ  

ʇʦʪʨʝʙʣʝʥʠ

ʝ ʧʨʦʜʫʢʪʦʚ,  

ʚʦʜʳ 

ɺʥʫʪʨʝʥʥʝ

ʝ 

ʦʙʣʫʯʝʥʠʝ 

ɼʚʥʫʪ 

ɺʥʝʰʥʝʝ  

ʦʙʣʫʯʝʥʠʝ 

ɼʚʥʝʰ 

ʏʝʣʦʚʝʢ  

ɼʜʦʧ= ɼʚʥʝʰ+ 

ɼʚʥʫʪ 

˨ͅ 

g 

a, b, 

g 



 

19 

 

ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦʛʦ ʫʨʦʚʥʷ  

1 ʤ3ʚ/ʛʦʜ  [3]. ʕʪʦ ʨʘʩʯʝʪʥʘʷ ʚʝʣʠʯʠʥʘ ʠ ʦʥʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ  ʦʧʨʝʜʝʣʝʥʘ 

ʧʫʪʝʤ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ. ʇʦʵʪʦʤʫ ʥʘ ʦʩʥʦʚʝ ʨʷʜʘ ʧʨʠʥʷʪʳʭ 

ʜʦʧʫʱʝʥʠʡ,ʫʩʣʦʚʠʡ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʝ ʚʝʣʠʯʠʥʳ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʙʣʫʯʝʥʠʷ 

ʯʝʣʦʚʝʢʘ. ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʚʝʣʠʯʠʥ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʝʣʴʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʦʩʥʦʚʥʦʛʦ ʢʨʠʪʝʨʠʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ [3] ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

 - ʜʦʧʫʩʪʠʤʘʷ ʤʦʱʥʦʩʪʴ ʜʦʟʳ ʚʥʝʰʥʝʛʦ ʦʙʣʫʯʝʥʠʷ; 

 - ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʘ ʚ ʚʦʟʜʫʭʝ ʠ ʧʠʪʴʝʚʦʡ ʚʦʜʝ. 

ʇʦʨʷʜʦʢ ʧʝʨʝʭʦʜʘ ʦʪ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ ʢ ʥʦʨʤʠʨʫʝʤʳʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ. 

ʀʟ ʨʠʩ.1 ʚʠʜʥʦ, ʯʪʦ ʀʀ, ʩʦʟʜʘʚʘʝʤʦʝ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʟʘʛʨʷʟʥʷʶʱʠʤʠ 

ʈɿʄ, ʜʦʩʪʠʛʘʝʪ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʥʠʭ ʜʚʫʤʷ 

ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ ï ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ. ʇʦʩʢʦʣʴʢʫ ʤʝʭʘʥʠʟʤʳ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʵʪʠʤʠ ʧʫʪʷʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʥʷʪʩʷ, ʪʦ ʠ ʤʝʨʳ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʛʦ ʦʙʣʫʯʝʥʠʷ ʚ ʢʦʨʥʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʣʫʯʝʥʠʷ. 

ɿʘʱʠʪʘ ʦʪ ʚʥʝʰʥʝʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʟʘʢʦʥʘʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʀʀ ʠ ʭʘʨʘʢʪʝʨʝ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʝʱʝʩʪʚʦʤ. 

ʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ 

ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʠʩʪʦʯʥʠʢʘ, ʩʦʢʨʘʱʝʥʠʝʤ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʩ ʥʠʤ, 

ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʜʦ ʦʙʲʝʢʪʘ ʦʙʣʫʯʝʥʠʷ, 

ʨʘʟʤʝʱʝʥʠʝʤ ʧʦʛʣʦʱʘʶʱʝʛʦ ʵʢʨʘʥʘ ʤʝʞʜʫ ʥʠʤʠ. 

ɺʥʫʪʨʝʥʥʝʝ ʨʘʜʠʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʈɿʄ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʣʫʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʥʝʛʦ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʩ ʚʦʟʜʫʭʦʤ, ʚʦʜʦʡ ʠ ʧʠʱʝʡ. 

ʊʨʘʜʠʮʠʦʥʥʳʤ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʫʨʦʚʥʷ ʀʀ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ 

ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʢʘʢ ʚʥʝʰʥʠʤ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʤ ʧʫʪʝʤ ʷʚʣʷʝʪʩʷ 

ʜʝʟʘʢʪʠʚʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʈɿʄ ʣʶʙʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʆʜʥʘʢʦ, ʢʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʵʪʦ ʥʝʵʬʬʝʢʪʠʚʥʳʡ ʠ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʘʨʠʘʥʪ 

ʧʦʣʫʯʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦ ʙʝʟʦʧʘʩʥʦʛʦ ʤʝʪʘʣʣʘ ʠʟ ʟʘʛʨʷʟʥʝʥʥʦʛʦ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩ.1, ʫʤʝʥʴʰʘʪʴ ʫʨʦʚʝʥʴ ʀʀ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʤʝʪʘʣʣ, ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʫʪʝʤ ʠʭ 

ʫʜʘʣʝʥʠʷ ʩ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ ʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʫʪʠ 

ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠ ʀʀ ʢ ʣʶʜʷʤ. ʇʦʩʢʦʣʴʢʫ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ 

ʜʝʟʘʢʪʠʚʘʮʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ 

ʫʨʦʚʥʷ ʀʀ, ʠʩʭʦʜʷʱʝʛʦ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʵʪʦʪ ʦʙʲʝʢʪ, ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʪʦ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʜʘʥʥʦʡ 

ʮʝʣʠ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʝʜʠʥʳʤ ʧʦʥʷʪʠʝʤ çʜʝʟʘʢʪʠʚʘʮʠʷè. 

ʆʙʘ ʵʪʠ ʧʫʪʠ ʫʤʝʥʴʰʝʥʠʷ ʫʨʦʚʥʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ 

ʯʝʣʦʚʝʢʘ ʀʀ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʠ ʧʣʘʚʣʝʥʠʠ ʈɿʄ, ʷʚʣʷʶʱʝʛʦʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʵʪʦʛʦ ʠʟʣʫʯʝʥʠʷ. 
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ʇʣʘʚʣʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʢʘʢ ʩʧʦʩʦʙ ʝʛʦ 

ʜʝʟʘʢʪʠʚʘʮʠʠ.  
ɺʦ ʤʥʦʛʠʭ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩ ʮʝʣʴʶ ʜʝʟʘʢʪʠʚʘʮʠʠ 

ʨʘʜʠʦʘʢʪʠʚʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʧʝʨʝʧʣʘʚʘ  [4]. 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʚʦʜʘ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠʟ ʤʝʪʘʣʣʘ ʚ 

ʰʣʘʢ ʠ ʚ ʛʘʟʦʘʵʨʦʟʦʣʴʥʫʶ ʬʘʟʫ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʝʟʘʢʪʠʚʘʮʠʷ ʚʭʦʜʥʦʛʦ ʩʳʨʴʷ ʜʦ ʙʝʟʦʧʘʩʥʦʛʦ 

ʫʨʦʚʥʷ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʦʪ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʧʣʘʚʣʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʣʠʪʢʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ ʧʣʘʚʣʝʥʠʷ ʈɿʄ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʭ ʫʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

(ɹʢ/ʛ), ʢʦʪʦʨʘʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʫʶʱʠʤʠ 

ʥʦʨʤʘʪʠʚʘʤʠ ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ [4]. 

ʇʣʘʚʣʝʥʠʝ ʈɿʄ, ʥʝ ʧʨʦʰʝʜʰʝʛʦ ʵʪʘʧ ʝʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʜʝʟʘʢʪʠʚʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʠʠ ʝʛʦ ʨʝʮʠʢʣʠʥʛʘ, 

ʢʦʪʦʨʘʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʅʄʝʪɸʋ. ʇʨʠ ʧʣʘʚʣʝʥʠʠ ʨʘʜʠʦʥʫʢʣʠʜʳ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʧʝʨʝʭʦʜʷʪ ʚ ʨʘʩʧʣʘʚ ʠ 

ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ ʝʛʦ ʦʙʲʝʤʝ ʨʘʚʥʦʤʝʨʥʦ. ʊʘʢʠʤ ʞʝ ʦʩʪʘʝʪʩʷ ʵʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʚ ʚʳʧʣʘʚʣʝʥʥʦʤ ʩʣʠʪʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩ ʧʣʘʚʣʝʥʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʦʪʢʨʳʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʀʀ, ʢʘʢʠʤ ʙʳʣ ʈɿʄ, ʚ 

ʟʘʢʨʳʪʳʡ, ʠʟ ʢʦʪʦʨʦʛʦ ʨʘʜʠʦʥʫʢʣʠʜʳ ʥʝ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʥʝʡ ʠ ʧʦʧʘʩʪʴ ʚʥʫʪʨʴ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʂʘʢ 

ʵʪʦ ʚʠʜʥʦ ʠʟ ʨʠʩ.1, ʧʨʠ ʵʪʦʤ ʠʩʢʣʶʯʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʡ ʧʫʪʴ ʦʙʣʫʯʝʥʠʷ 

ʯʝʣʦʚʝʢʘ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʥʝʰʥʝʛʦ ʧʫʪʠ ʦʙʣʫʯʝʥʠʷ, ʪʦ ʠʟ ʚʩʝʭ ʚʠʜʦʚ ʀʀ ʟʘ 

ʧʨʝʜʝʣʳ ʩʣʠʪʢʘ ʤʦʞʝʪ ʚʳʭʦʜʠʪʴ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ ʪʦʣʴʢʦ ʯʘʩʪʠ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ɻʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

ʧʦʛʣʦʱʘʝʪʩʷ ʚ ʤʝʪʘʣʣʝ ʧʦʣʥʦʩʪʴʶ. ɸʣʴʬʘ-ʠʟʣʫʯʝʥʠʝ ʠ ʙʝʪʘ-ʠʟʣʫʯʝʥʠʝ ʥʝ 

ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʣʠʪʢʘ ʩʦʚʩʝʤ ʠ ʥʝ ʤʦʞʝʪ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʥʦʩʪʴʶ ʚ ʥʝʤ 

ʧʦʛʣʦʱʘʝʪʩʷ. ʇʨʠ ʧʣʘʚʣʝʥʠʠ ʯʘʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʧʝʨʝʭʦʜʠʪ ʚ ʰʣʘʢʦʚʫʶ 

ʠ ʚ ʛʘʟʦʘʵʨʦʟʦʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʜʫʢʪʦʚ ʧʣʘʚʢʠ, ʯʪʦ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʚʰʠʭʩʷ ʚ ʤʝʪʘʣʣʝ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʇʦʩʢʦʣʴʢʫ ʧʣʘʚʣʝʥʠʝ ʈɿʄ ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʤʦʱʥʦʩʪʠ ʀʀ ʩ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʪʘʢʞʝ ʢʘʢ 

ʠ ʫʜʘʣʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʈɿʄ, ʧʦ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʜʝʟʘʢʪʠʚʘʮʠʝʡ. ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʝʥʠʝ ʵʥʝʨʛʠʠ ʀʀ ʟʘ ʩʯʝʪ ʝʛʦ ʧʦʛʣʦʱʝʥʠʷ 

ʚ ʤʝʪʘʣʣʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʵʬʬʝʢʪ ʩʘʤʦʜʝʟʘʢʪʠʚʘʮʠʠ. 

ʗʚʣʝʥʠʝ ʩʘʤʦʜʝʟʘʢʪʠʚʘʮʠʠ ʠʤʝʝʪ ʤʝʩʪʦ ʚʩʝʛʜʘ, ʢʦʛʜʘ ʠʩʪʦʯʥʠʢ ʀʀ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʚ ʝʛʦ ʦʙʲʝʤʝ.  

ʋʨʦʚʝʥʴ ʀʀ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʠʪʢʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʪʦʣʴʢʦ 

ʧʦʥʠʞʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʝʤ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʧʨʠ ʠʭ ʨʘʩʧʘʜʝ. ʅʠʢʘʢʠʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʪʘʢʠʭ 

ʠʟʜʝʣʠʡ ʥʝ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʠʭ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ 
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ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ɹʝʟʦʧʘʩʥʳʝ ʫʨʦʚʥʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʥʘʩʪʦʣʴʢʦ ʥʠʟʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ, ʯʪʦ ʦʥʠ ʥʠʢʘʢ ʥʝ ʚʣʠʷʶʪ ʥʘ 

ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ 

ʧʣʘʚʣʝʥʠʷ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟ ʈɿʄ ʤʝʪʘʣʣʘ, ʧʨʠʛʦʜʥʦʛʦ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ. ʇʨʠʯʝʤ ʦʥʠ ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʢʘʢ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʦʩʪʘʚʰʠʭʩʷ ʚ 

ʤʝʪʘʣʣʝ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʫʪʝʡ ʧʦʩʪʫʧʣʝʥʠʷ ʀʀ ʠ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʠ ʚʳʙʦʨ ʢʨʠʪʝʨʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚʳʭʦʜʥʦʡ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ.  
ʅʘ ʦʩʥʦʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʤʠʩʩʠʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 

ʧʨʠʥʷʪ ʢʨʠʪʝʨʠʡ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʪʝʭʥʦʛʝʥʥʳʭ, ʚ 

ʪʚʝʨʜʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʤʝʪʘʣʣʝ. 

ʂ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʦʧʫʩʢʘʶʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʠʟʜʝʣʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʨʘʜʠʦʥʫʢʣʠʜʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʠʜʘ, ʩ 

ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 370-1000 ɹʢ/ʢʛ [4]. 

ʆʜʥʘʢʦ ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʦʪʦʧʘ 

ʫʢʘʟʳʚʘʝʪ ʪʦʣʴʢʦ ʥʘ ʯʠʩʣʦ ʝʛʦ ʨʘʩʧʘʜʦʚ ʚ ʩʝʢʫʥʜʫ, ʠ ʥʠʢʘʢ ʥʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʝʧʝʥʠ ʩʦʟʜʘʚʘʝʤʦʡ ʝʶ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʨʘʟʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʪʢʘʥʝʡ ʥʝʦʜʠʥʘʢʦʚʘ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʠ ʵʥʝʨʛʠʠ 

ʩʦʟʜʘʚʘʝʤʦʛʦ ʠʤʠ ʀʀ. 

ʂʨʠʪʝʨʠʠ ʨʘʜʠʦʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʜʝʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ ʨʘʜʠʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ [5]. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʜʣʷ ʤʝʪʘʣʣʘ ʪʘʢʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʝ ʩ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʫʢʘʟʘʥʠʷʤʠ, ʨʘʜʠʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʜʠʪʩʷ 

ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʀʀ ʩ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʟʠʤʝʪʨʘʤʠ-

ʨʘʜʠʦʤʝʪʨʘʤʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 2 ʩʤ ʦʪ ʥʝʝ. ʈʝʰʝʥʠʝ ʦ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʤʝʪʘʣʣʘ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʠʥʠʤʘʝʪʩʷ, ʝʩʣʠ 

ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ 0,26 ʤʢɻʨ/ʯʘʩ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʨʝʥʠʝ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʚʥʝʰʥʝʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ 

ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʪʦʚʦʡ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ, ʚʳʧʣʘʚʣʝʥʥʦʡ ʠʟ ʈɿʄ, 

ʩʨʝʜʩʪʚʘʤʠ ʦʙʲʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ 

ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʦ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ 

ʨʝʮʠʢʣʠʥʛʘ ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʥʘ ʦʩʥʦʚʝ ʝʛʦ 

ʧʣʘʚʣʝʥʠʷ.  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʣʘʚʠʣʴʥʦʡ ʧʝʯʠ 

ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʪʠʧʘ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʵʪʦʤʫ ʪʠʧʫ ʧʝʯʠ, 

ʧʦʩʢʦʣʴʢʫ, ʠʩʭʦʜʷ ʠʟ ʧʨʠʥʮʠʧʘ ʝʝ ʨʘʙʦʪʳ, ʧʣʘʚʣʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʚʦ ʚʩʝʤ 
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ʦʙʲʝʤʝ ʧʝʯʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʝʭ ʟʘʛʨʫʞʝʥʥʳʭ ʚ ʧʝʯʴ ʬʨʘʛʤʝʥʪʦʚ 

ʤʝʪʘʣʣʦʣʦʤʘ.  

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʨʘʩʧʣʘʚ ʠʥʪʝʥʩʠʚʥʦ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʧʝʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ 

ʦʯʠʩʪʢʝ ʤʝʪʘʣʣʘ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʠʥʜʫʢʮʠʦʥʥʦʡ ʧʝʯʠ 

ʦʪʥʦʩʠʪʩʷ ʠ ʝʝ ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ 

ʧʣʘʚʣʝʥʠʷ. 

ʉ ʫʯʝʪʦʤ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʝʨʝʧʣʘʚʫ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʤʝʪʘʣʣʦʣʦʤʘ [4], ʧʝʯʴ ʥʝʦʙʭʦʜʠʤʦ  ʩʥʘʙʜʠʪʴ ʥʘʜʝʞʥʦʡ 

ʩʠʩʪʝʤʦʡ ʛʘʟʦʦʯʠʩʪʢʠ ʠ ʚʳʪʷʞʢʦʡ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʪʠʪ ʚʳʜʝʣʝʥʠʝ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʘʵʨʦʟʦʣʝʡ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʚʣʝʥʠʷ. 

ʉʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʧʦ ʤʥʦʛʠʤ ʧʨʠʯʠʥʘʤ, ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥʦ ʚ 

ʧʝʯʴ ʚʤʝʩʪʝ ʩ ʰʠʭʪʦʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʫʯʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦ ʯʠʩʪʦʛʦ 

ʤʝʪʘʣʣʘ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. ʕʪʘ ʟʘʜʘʯʘ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʩ ʧʦʤʦʱʴʶ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʦʙʦʨʫʜʦʚʘʥʥʫʶ 

ʠʥʜʫʢʮʠʦʥʥʫʶ ʧʝʯʴ ʝʤʢʦʩʪʴʶ 25-30 ʢʛ. ʕʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʣʘʚʣʝʥʥʦʛʦ 

ʟʘ ʦʜʥʫ ʧʣʘʚʢʫ ʤʝʪʘʣʣʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʢʘʢ ʚʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʪʘʢ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʚʢʠ. ʅʘʯʠʥʘʪʴ 

ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʫʞʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʟʘʛʨʷʟʥʝʥʥʦʛʦ ʩʳʨʴʷ, ʘ ʧʦʪʦʤ ʦʪ ʧʣʘʚʢʠ ʢ ʧʣʘʚʢʝ ʧʦʚʳʰʘʪʴ ʝʛʦ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʥʦʩʠʪʴ ʚ ʥʝʛʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʨʨʝʢʪʠʚʳ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʤʦʞʥʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʠʝʤʣʝʤʫʶ ʜʣʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ, 

ʟʘʛʨʫʞʘʝʤʦʡ ʚ ʧʝʯʴ. ʊʘʢʞʝ ʧʨʠ ʵʪʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 

ʦʪʨʘʙʦʪʢʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʨʝʮʠʢʣʠʥʛʘ ʈɿʄ. 

ɺʳʚʦʜʳ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʪʝʭʥʦʣʦʛʠʠ ʨʝʮʠʢʣʠʥʛʘ 

ʨʘʜʠʘʮʠʦʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʝʛʦ ʧʣʘʚʣʝʥʠʠ ʚ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʝʯʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʝʮʠʢʣʠʥʛʘ ʈɿʄ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʣʘʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ 

ʠʩʪʦʯʥʠʢʘ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ 

ʤʝʪʘʣʣ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʷʪʩʷ ʨʘʜʠʦʥʫʢʣʠʜʳ, ʚ ʠʩʪʦʯʥʠʢ 

ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʩʣʠʪʢʘ ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʈɿʄ, ʷʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʪʦʣʴʢʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ. 

ʆʙʦʩʥʦʚʘʥ ʠ ʚʳʙʨʘʥ ʢʨʠʪʝʨʠʡ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʈɿʄ. ʊʘʢʠʤ ʢʨʠʪʝʨʠʝʤ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʧʨʠ ʢʦʪʦʨʦʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʧʨʝʚʳʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʜʦʟʦʚʳʭ ʣʠʤʠʪʦʚ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʅʈɹʋ [3]. 
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ɼʣʷ ʧʨʦʚʝʨʢʠ ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʧʨʝʜʣʦʞʝʥʦ 

ʧʨʦʚʝʩʪʠ ʥʘʪʫʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʜʫʢʮʠʦʥʥʦʡ ʧʝʯʠ 

ʥʝʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ. 
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Annex for papers written in Ukrainian or Russian 

 

 THE MELTING OF RADIA TION-CONTAMINATED METAL I S THE 

BASIS OF AN EFFECTIVE TECHNOLOGY FOR ITS RECYCLING 

 

Balakin Valeriy, Mashinistov Victor 

 

 

The results of theoretical studies carried out in NMetAU, on the 

development of recycling technology for radiation-contaminated metal, by 

melting it in an induction-type metallurgical furnace, are presented in this 

paper.  
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The analysis of parameters of radiation-contaminated metal, which is an open 

source of ionizing radiation, is performed. It is shown that the radiation of 

radionuclides polluting the metal, reaches the human body in two ways: 

external and internal. Therefore, to ensure the radiation safety of the metal, it 

is necessary to act on the metal contaminated with radionuclides, both as a 

source of ionizing radiation, and on the way of radiation created by these 

sources to the person. Both these types of impacts are united by one concept: 

decontamination. 

During the melting process, the radiation-contaminated metal from an open 

source of ionizing radiation is transformed into a closed one. As a 

consequence, the surface of the smelted metal, as well as the products from it, 

is the source of only gamma radiation. As a result, when the radiation-

contaminated metal melts, conditions are created for obtaining a metal that is 

safe from radiation.  

The criterion of radiation safety of the smelted metal is such a maximum 

value of the power of the effective radiation dose from its surface, at which the 

prescribed dose limit is not exceeded. 

The obtained theoretical data can be introduced into practice after their 

experimental verification. The technology considered is characterized by high 

technical and economic indicators of the process of recycling of radiation-

contaminated metal.  
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ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʥʝʢʦʪʦʨʳʭ ʘʥʦʤʘʣʠʡ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʥʝʡʪʨʦʥʦʚ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 

ʷʜʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʆʙʲʝʢʪʘ çʋʢʨʳʪʠʝè. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʝʨʥʫʪʴʩʷ ʢ ʦʙʩʫʞʜʝʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯʠ 14 ʇʆʄ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʘ ʧʦʚʝʜʝʥʠʷ ʊʉʄ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʥʝʡʪʨʦʥʦʚ, ʆʙʲʝʢʪ ʋʢʨʳʪʠʝ, 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʷʜʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ɺʚʝʜʝʥʠʝ.  

ʉʪʨʘʪʝʛʠʝʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè [1], ʇʣʘʥʦʤ 

ʆʩʫʱʝʩʪʚʣʝʥʠʷ ʄʝʨʦʧʨʠʷʪʠʡ ʥʘ ʦʙʲʝʢʪʝ çʋʢʨʳʪʠʝè ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʩʦʟʜʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 

(ʀɸʉʂ). ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʀɸʉʂ ʷʚʣʷʣʦʩʴ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʆʋ ʠʩʪʦʯʥʠʢʦʚ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ 

ʦʙʱʝʪʝʭʥʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʝʡʩʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘ ʧʣʦʱʘʜʢʝ 

ʏɸʕʉ ʠ 30 ʢʤ. ɿʦʥʝ ʦʪʯʫʞʜʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʀɸʉʂ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʬʘʢʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ ʆʋ ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʦʣʥʦʪʫ ʠ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʢʦʥʪʨʦʣʷ, 

ʦʙʣʘʜʘʣʠ ʨʷʜʦʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʦʣʥʦʩʪʴʶ ʚʳʨʘʙʦʪʘʣʠ 

ʥʘʟʥʘʯʝʥʥʳʡ ʨʝʩʫʨʩ, ʬʠʟʠʯʝʩʢʠ ʠ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʣʠ. 

ʀɸʉʂ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʧʦʚʳʰʝʥʠʷ ʷʜʝʨʥʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ 

ʦʙʱʝʪʝʭʥʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʘ ʆʋ ʨʘʙʦʪ, ʘʚʘʨʠʡʥʦʡ 

ʛʦʪʦʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʆʜʥʦʡ ʠʟ ʩʦʩʪʘʚʥʳʭ ʩʠʩʪʝʤ ʀɸʉʂ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʷʜʝʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʉʂʗɹ), ʬʫʥʢʮʠʷʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ ʩʢʦʧʣʝʥʠʡ ʊʉʄ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʆʋ, 

ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʥʝʡʪʨʦʥʦʚ (ʇʇʅ) ʠ ʤʦʱʥʦʩʪʠ 

ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ (ʄʕɼ), ʘ ʪʘʢʞʝ ʩʠʛʥʘʣʠʟʘʮʠʷ ʦ ʜʦʩʪʠʞʝʥʠʠ ʠ/ʠʣʠ 

ʧʨʝʚʳʰʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʝʜʝʣʦʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʉʂʗɹ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʨʠʥʮʠʧ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʪʨʦʣʷ ʩʢʦʧʣʝʥʠʡ ʊʉʄ. ʂʨʠʪʠʯʝʩʢʠʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ 

ʫʨʦʚʥʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʩʨʝʜʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʟʘ 

ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʫʣʝ [2]. 

ʇʨʦʙʣʝʤʘ ʘʥʦʤʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʇʇʅ ʉʂʗɹ.  

ɺ ʭʦʜʝ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʠʩʪʝʤʳ ʉʂʗɹ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ 

ʇʇʅ, ʢʦʪʦʨʳʝ ʥʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʜʨʫʛʠʤʠ ʠʤʝʶʱʠʤʠʩʷ ʥʘ ʏɸʕʉ 

ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʷ, ʢ ʘʥʘʣʠʟʫ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʩʦʪʨʫʜʥʠʢʠ 

ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʋʢʨʘʠʥʳ. ɺ ʜʘʥʥʳʭ ʪʝʟʠʩʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʦʡ ʨʘʙʦʪʳ. 

ʊʠʧʠʯʥʦʝ ʘʥʦʤʘʣʴʥʦʝ ʩʦʙʳʪʠʝ ʚ ʧʦʢʘʟʘʥʠʷʭ ʇʇʅ, ʬʠʢʩʠʨʫʝʤʦʝ ʉʂʗɹ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫ (ʩʤ. ʨʠʩ.1) ʠ ʤʦʞʝʪ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ 

ʜʘʪʯʠʢʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 2 

ʚʝʨʩʠʠ ʚʦʟʤʦʞʥʦʛʦ ʩʦʙʳʪʠʷ: 

1.ɿʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʤʠ ʦʪʢʘʟʘʤʠ Cʂʗɹ. 

2.ɿʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʩʦʩʪʦʷʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʢʦʧʣʝʥʠʡ 

ʊʉʄ. 

 
ʈʠʩʫʥʦʢ 1 ï ʌʦʨʤʘ ʩʠʛʥʘʣʘ 

ʘʥʦʤʘʣʴʥʦʛʦ ʩʦʙʳʪʠʷ ʉʂʗɹ 

ʆʙʝ ʵʪʠ ʚʝʨʩʠʠ ʙʫʜʫʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʠʞʝ. 
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ɺʝʨʩʠʷ ˉ1. ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʡ ʦʪʢʘʟ ʀɸʉʂ. 

     ɺʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʧʦʤʝʭ ʥʘ ʠʟʤʝʨʝʥʠʷ ʇʇʅ. 

ʇʨʦʙʣʝʤʘ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʧʦʤʝʭ ʥʘ ʠʟʤʝʨʝʥʠʷ ʇʇʅ ʦʙʱʝʠʟʚʝʩʪʥʘ, ʘ 

ʜʣʷ ʆʋ ʠʤʝʝʪ ʢʨʘʡʥʝ ʩʣʦʞʥʫʶ ʧʨʠʨʦʜʫ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʦʛʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʦʥʪʫʨʘ ʟʘʟʝʤʣʝʥʠʷ ʜʣʷ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʘʧʧʘʨʘʪʫʨʳ 

ʉʂʗɹ, ʢʦʪʦʨʳʡ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʦʟʦʟʘʪʨʘʪ     
ʅʘʣʠʯʠʝ çʦʙʱʠʭ ʤʝʩʪè ʜʣʷ ʉʂʗɹ. 

ʉʂʗɹ ʀɸʉʂ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʢʘʢ ʩʠʩʪʝʤʘ ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ ʢʘʥʘʣʘʤʠ 

ʠʟʤʝʨʝʥʠʷ. ʂʘʞʜʳʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʘʥʘʣ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʣʠʥʠʠ ʩʚʷʟʠ 

ʠ ʧʠʪʘʥʠʷ ʦʪ ʦʪʜʝʣʴʥʦʛʦ ʋʉʆ. ʆʜʥʘʢʦ, ʠʩʭʦʜʷ ʠʟ ʧʨʠʥʮʠʧʦʚ ɸʃɸʈɸ, 

ʩʫʱʝʩʪʚʫʝʪ ʫʯʘʩʪʦʢ ʢʘʙʝʣʴʥʳʭ ʪʨʘʩʩ, ʛʜʝ ʧʨʦʭʦʜʷʪ ʙʦʣʴʰʠʥʩʪʚʦ 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʣʠʥʠʡ ʢ ʜʘʪʯʠʢʘʤ ʇʇʅ. ʊʘʢ ʞʝ ʫʩʠʣʠʪʝʣʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʤʦʥʪʠʨʦʚʘʥʳ ʚ ʦʜʥʦʤ ʧʦʤʝʱʝʥʠʠ. ʊ. ʦ. ʩʫʱʝʩʪʚʫʝʪ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ 2 ʤʝʩʪʘ, ʛʜʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʚʣʠʷʥʠʠ 

ʦʙʱʝʛʦ ʬʘʢʪʦʨʘ ʥʘ ʛʨʫʧʧʫ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ.  

    ʆʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʩʦʙʳʪʠʷ ʧʦ ʜʨʫʛʠʤ ʩʨʝʜʩʪʚʘʤ ʢʦʥʪʨʦʣʷ ʆʋ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʥʠʡ çʉʠʛʥʘʣè ʥʝ ʚʳʷʚʠʣ ʦʪʢʣʦʥʝʥʠʡ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʦʚ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʉʂʗɹ ʥʝ 

ʚʳʷʚʠʣ ʨʦʩʪʘ ʛʘʤʤʘ ʠʟʣʫʯʝʥʠʷ. 

ɺʝʨʩʠʷ ˉ2. ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʢʦʧʣʝʥʠʡ 

ʊʉʄ. 

ɺʝʨʩʠʷ, ʯʪʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʆʙʲʝʢʪʦʤ çʋʢʨʳʪʠʝè ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʨʠʪʠʢʝ ʬʘʢʪʦʨʦʚ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʀɸʉʂ. 

ɺʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʧʦʤʝʭ ʥʘ ʠʟʤʝʨʝʥʠʷ ʇʇʅ. 

ʂʨʠʪʠʢʘ:  

Åɸʨʭʠʪʝʢʪʫʨʥʦ ʉʂʗɹ ʩʠʩʪʝʤʘ ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ ʢʘʥʘʣʘʤʠ ʠʟʤʝʨʝʥʠʡ, 

ʩʠʛʥʘʣ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʫʩʠʣʠʪʝʣʝ ʠ ʜʘʣʝʝ ʧʝʨʝʜʘʝʪʩʷ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ. 

Åʀʩʪʦʯʥʠʢ ʚʥʝʰʥʠʭ ʧʦʤʝʭ ʦʜʥʦʟʥʘʯʥʦ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ. ʉʚʷʟʴ ʩ 

ʨʘʙʦʪʘʤʠ ʥʘ ʆʋ ʥʝ ʚʩʝʛʜʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ. 

ʅʘʣʠʯʠʝ çʦʙʱʠʭ ʤʝʩʪè ʜʣʷ ʉʂʗɹ. 

ʂʨʠʪʠʢʘ:  

Åʊʝʦʨʠʷ çʦʙʱʠʭ ʤʝʩʪè ʥʝ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʥʝ ʧʨʦʠʟʦʰʣʦ ʚʣʠʷʥʠʷ ʥʘ 

ʜʨʫʛʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳ. 

Åʆʙʘ çʦʙʱʠʭ ʤʝʩʪʘè ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʟʝʤʣʝʥʥʫʶ ʤʝʪʘʣʣʠʯʝʩʢʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʯʪʦ ʜʦʣʞʥʦ ʠʩʢʣʶʯʠʪʴ ʧʨʦʭʦʞʜʝʥʠʝ ʚʥʝʰʥʝʡ ʧʨʦʝʢʪʥʦʡ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʦʤʝʭʠ. 

ʆʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʩʦʙʳʪʠʷ ʧʦ ʜʨʫʛʠʤ ʩʨʝʜʩʪʚʘʤ ʢʦʥʪʨʦʣʷ ʆʋ. 

ʂʨʠʪʠʢʘ:  

Åɺʢʣʘʜ ʄʕɼ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʦʧʨʦʚʦʞʜʘʪʴ ʨʦʩʪ ʇʇʅ, ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʟʥʘʯʠʪʝʣʝʥ ʥʘ ʬʦʥʝ ʦʙʱʠʭ ʧʦʣʝʡ. 

Åʉʦʚʤʝʩʪʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʉʂʗɹ ʠ ʉʂ ʊʉʄ çʉʠʛʥʘʣè 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʥʠʤʠ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 0.45. 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺʣʠʷʥʠʝ ʬʠʣʴʪʨʘ çʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦè ʥʘ ʬʦʨʤʫ ʩʠʛʥʘʣʘ ʇʇʅ 

ʀɸʉʂ.ɼʣʷ ʚʩʝʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʇʇʅ ʉʂʗɹ ʫʩʪʘʥʦʚʣʝʥ ʮʠʬʨʦʚʦʡ 

ʬʠʣʴʪʨ çʩʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝè. ʉ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʘʥʥʳʡ 

ʬʠʣʴʪʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢʘʞʜʳʡ çʥʦʚʳʡè ʩʠʛʥʘʣ ʚʣʠʷʝʪ ʥʘ 

ʧʦʢʘʟʘʥʠʷ ʩʠʩʪʝʤʳ ʜʚʘʞʜʳ, ʚ ʤʦʤʝʥʪ ʚʭʦʜʘ ʚ ʦʢʥʦ ʠʟʤʝʨʝʥʠʡ ʠ ʚ ʤʦʤʝʥʪ 

ʚʳʭʦʜʘ. ʏʪʦ ʧʨʠ ʝʜʠʥʠʯʥʦʤ ʚʩʧʣʝʩʢʝ ʤʦʞʝʪ ʠʩʢʘʟʠʪʴ ʨʝʘʣʴʥʫʶ ʬʦʨʤʫ 

ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ʉʤ. ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʨʠʩ.2. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʣ ʤʝʩʪʦ ʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʠʛʥʘʣ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ 6 ʤʠʥʫʪ, ʥʦ ʜʚʘ ʩʝʢʫʥʜʥʳʭ ʩʠʛʥʘʣʘ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 105 

ʩʝʢ. 

 

 

ʈʠʩʫʥʦʢ 2 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʩ ʫʯʝʪʦʤ ʠʟʚʝʩʪʥʦʡ ʧʦʩʪʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʘ ʇʇʅ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʩʠʛʥʘʣ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ.2. ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʠʟʤʝʥʝʥʠʷ 

ʥʝʡʪʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʙʲʝʢʪʘ ʠʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʧʦ ʤʦʱʥʦʩʪʠ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘʙʣʶʜʘʝʤʦʝ ʷʚʣʝʥʠʝ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʤʝʭʠ ʧʨʦʭʦʜʷʱʝʡ ʧʦ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʪʨʘʢʪʫ ʦʪʜʝʣʴʥʳʭ 

ʢʘʥʘʣʦʚ ʇʇʅ. 

ʕʪʘ ʧʨʦʙʣʝʤʘ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ, ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʬʠʣʴʪʨʘ ʜʣʷ ʢʘʥʘʣʦʚ ʇʇʅ ʉʂʗɹ, ʩʧʦʩʦʙʥʦʛʦ ʚʳʷʚʠʪʴ ʠ ʦʪʙʨʘʢʦʚʘʪʴ 

ʧʦʜʦʙʥʳʝ ʧʦʤʝʭʠ. 

ʇʨʦʙʣʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʡʪʨʦʥʥʳʭ ʘʥʦʤʘʣʠʡ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʀɸʉʂ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʩʣʝʞʠʚʘʝʪ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʨʠʪʝʨʠʡ ï ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʫʨʦʚʥʝʡ ʇʇʅ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʧʘʩʥʳʭ ʘʥʦʤʘʣʠʡ ʠ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʣʝʞʠʪ ʥʘ ʧʝʨʩʦʥʘʣʝ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʀɸʉʂ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʉʂ ʊʉʄ çʉʠʛʥʘʣè, 

ʧʦʢʘʟʳʚʘʝʪ ʭʦʨʦʰʫʶ ʢʦʨʨʝʣʷʮʠʶ ʧʦ ʩʠʛʥʘʣʘʤ ʇʇʅ, ʥʘʧʨʠʤʝʨ, 

ʧʦʣʫʯʘʝʤʳʤ ʠʟ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ 305/2. ʉʤ. ʧʨʠʤʝʨʳ ʥʘ ʨʠʩ.3
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ʈʠʩʫʥʦʢ 3 ï ʇʨʠʤʝʨʳ ʩʠʛʥʘʣʦʚ ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʥʝʟʘʚʠʩʠʤʳʭ ʜʘʪʯʠʢʦʚ ʇʇʅ, 
ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ ʧʦʤ. 305/2. 

 

ʇʦʩʪʨʦʝʥʥʘʷ ʩʠʩʪʝʤʘ ʉʂʗɹ ʀɸʉʂ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʡʪʨʦʥʥʳʭ ʘʥʦʤʘʣʠʡ 

ʚʳʟʚʘʥʥʳʭ ʦʧʘʩʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʫʨʦʚʥʝʤ ʧʦʜʢʨʠʪʠʯʥʦʩʪʠ  

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʢʦʧʣʝʥʠʡ ʊʉʄ. 

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʝʪʴ ʜʘʪʯʠʢʦʚ ʇʇʅ, ʩ ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʝʡ ʥʘʙʣʶʜʝʥʠʡ 

ʠ ʩʨʝʜʦʡ ʨʘʟʜʝʣʘ çʠʩʪʦʯʥʠʢ-ʜʝʪʝʢʪʦʨè, ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʦʧʘʩʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʫʨʦʚʥʝʡ ʧʦʜʢʨʠʪʠʯʥʦʩʪʠ  ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʢʦʧʣʝʥʠʡ ʊʉʄ, 

ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ ʨʦʩʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ 

ʬʘʢʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʥʝʡʪʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʨʘʟʜʝʣʘ çʠʩʪʦʯʥʠʢ-ʜʝʪʝʢʪʦʨè 

(ʥʘʣʠʯʠʝ ʚʦʜʳ). ʀ ʚ ʩʦʩʪʦʷʥʠʷʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ 

ʢʘʢ ʪʨʝʙʫʶʱʠʝ ʚʥʠʤʘʥʠʷ ʠʣʠ çʦʧʘʩʥʦʩʪʴè, ʚʣʠʷʥʠʝ ʩʨʝʜʳ ʨʘʟʜʝʣʘ 

çʠʩʪʦʯʥʠʢ-ʜʝʪʝʢʪʦʨè ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ. 

ɺʳʚʦʜʳ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʝʢʪ ʀɸʉʂ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʫʩʧʝʰʥʳʤ, 

ʧʦʜʥʷʪʳʝ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʶʪ ʢ ʚʦʟʚʨʘʪʫ ʢ ʦʙʩʫʞʜʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʊʉʄ ʥʘ ʆʋ ʚ ʯʘʩʪʠ: 

Åʦʪʙʨʘʢʦʚʢʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʧʦʤʝʭ ʧʦ ʢʘʥʘʣʘʤ ʠʟʤʝʨʝʥʠʷ ʇʇʅ ʉʂʗʖ; 

Åʦʧʪʠʤʠʟʘʮʠʠ ʩʝʪʠ ʥʝʡʪʨʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ; 

Åʨʘʩʰʠʨʝʥʠʷ ʉʂʗɹ ʀɸʉʂ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʡʪʨʦʥʥʳʭ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ; 

Åʟʘʜʘʯ ʢʦʥʪʨʦʣʷ ʊʉʄ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʟʘʜʘʯʝʡ 14 ʇʆʄ [3]. 
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ANALYSIS OF IRREGULAR NOISE IN NEUTRON FLUX 

MEASUREMENT IN OBJECT SHELTER 
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Abstract: A result of analysis for some deviations (probably irregular single 

noise signals) observed in neutron flux measurement in Object Shelter by 

Nuclear Monitoring System was presented. A conclusion is done for making 

additional study of this subject. A proposal is provided to return back to the 

discussions to provide additional monitoring of FCM in object Shelter as it was 

originally foreseen by task 14 of SIP. 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ ʉʆʃʅɽʏʅʓʍ 

ʇɸʅɽʃɽʁ ʉ ʋʏɽʊʆʄ ʇʆɻʆɼʓ ɺ ʈɸʁʆʅɽ ʏɽʈʅʆɹʓʃʗ 

 

ɺ.ʄ. ʐʘʪʘʣʦʚ, ʄ.ɺ. ʉʘʚʝʣʴʝʚ 

 

 

ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʜʣʷ ʏʝʨʥʦʙʳʣʴʩʢʦʡ 

ʟʦʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʏʝʨʥʦʙʳʣʴ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʚʷʟʠ ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʣʘʥʘʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʣʥʝʯʥʦʡ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ʟʦʥʝ ʦʪʯʫʞʜʝʥʠʷ ʚʦʟʥʠʢʣʘ ʟʘʜʘʯʘ ʦ 

ʚʣʠʷʥʠʠ ʤʝʩʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʦʧʪʠʤʘʣʴʥʫʶ ʦʨʠʝʥʪʘʮʠʶ 

ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ. ɺ ʩʣʫʯʘʝ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʩʦʣʥʝʯʥʳʝ 

ʙʘʪʘʨʝʠ ʦʙʳʯʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʶʛ ʧʦʜ ʦʧʪʠʤʘʣʴʥʳʤ ʫʛʣʦʤ ʥʘʢʣʦʥʘ, 

ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʯʘʩʪʦ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʰʠʨʦʪʝ ʤʝʩʪʥʦʩʪʠ. 

ɺʳʜʚʠʛʘʝʪʩʷ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʫʯʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʙʣʘʯʥʦʩʪʠ ʚ ʨʘʟʥʳʝ ʜʥʠ ʠ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʩʫʤʤʘʨʥʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ [1] ʤʝʩʪʥʦʡ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 12 ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ ʦʮʝʥʢʠ 

ʩʪʝʧʝʥʠ ʟʘʪʝʥʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʦʙʣʘʢʘʤʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. ʉʪʨʦʛʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʟʘʪʝʥʝʥʠʷ ʦʪ 

ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʦʙʣʘʯʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʦʡ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ, ʧʫʪʝʤ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʝʤ ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ ʵʪʦʛʦ ʬʘʢʪʦʨʘ 

ʧʨʠ ʦʮʝʥʢʝ ʨʝʩʫʨʩʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʠ ʜʣʷ 

ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɸʥʘʣʠʟ ʤʝʪʝʦʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʨʘʡʦʥʝ ʏʝʨʥʦʙʳʣʷ ʩʦʩʪʘʚʣʷʝʪ 8.4 ʩ ʜʠʩʧʝʨʩʠʝʡ 10.7, ʘʙʩʦʣʶʪʥʳʝ 

ʤʠʥʠʤʫʤ -31.6 ʠ ʤʘʢʩʠʤʫʤ 37.8 ÁC. ɸʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʩʨʝʜʥʝʤ 750 

ʩ ʜʠʩʧʝʨʩʠʝʡ 6.6 ʤʤ.ʨʪ.ʩʪ.  ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚʝʩʴʤʘ ʤʘʣʘ 

(ʦʢʦʣʦ 3 ʤ/ʩ), ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʥʝʵʬʬʝʢʪʠʚʥʦ.   

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʠʭ ʟʘ 12 ʣʝʪ ʟʥʘʯʝʥʠʡ 

ʦʙʣʘʯʥʦʩʪʠ ʧʦ ʤʝʩʷʮʘʤ ʠ ʧʦ ʯʘʩʘʤ ʠʟʤʝʨʝʥʠʷ. ɽʩʣʠ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʦʙʣʘʯʥʦʩʪʠ ʥʘ ʚʧʦʣʥʝ ʦʞʠʜʘʝʤʳ, ʣʝʪʦʤ ʙʦʣʴʰʝ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ, ʯʝʤ 

ʟʠʤʦʡ, ʦʙʝʜʝʥʥʳʡ ʤʘʢʩʠʤʫʤ ʦʙʣʘʯʥʦʩʪʠ ʥʝ ʪʘʢ ʦʯʝʚʠʜʝʥ. 

 ɼʣʷ ʨʘʩʯʝʪʘ ʧʦʣʦʞʝʥʠʷ ʩʦʣʥʮʘ ʠ ʫʛʣʘ ʧʘʜʝʥʠʷ ʥʘ ʩʦʣʥʝʯʥʫʶ ʧʘʥʝʣʴ ʚ 

ʤʦʤʝʥʪ ʥʘʙʣʶʜʝʥʠʷ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʟʚʝʩʪʥʳʡ ʘʣʛʦʨʠʪʤ [3]. ʂʦʜʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʉ++ ʠʤʝʶʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ [4]. 

ʅʘʢʣʦʥ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʘʟʠʤʫʪ ʧʦʚʦʨʦʪʘ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ 
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ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʙʘʪʘʨʝʠ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2 ʠ 3.  

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 2 ʠ 3, ʫʯʝʪ ʟʘʪʝʥʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʤʦʱʥʦʩʪʠ, ʯʪʦ ʚʧʦʣʥʝ ʦʞʠʜʘʝʤʦ, ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʥʘʨʫʰʝʥʠʶ 

ʩʠʤʤʝʪʨʠʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚ ʦʙʣʘʩʪʠ  ʦʧʪʠʤʠʟʘʮʠʠ. ʇʦʩʣʝʜʥʠʡ ʵʬʬʝʢʪ 

ʦʙʫʩʣʦʚʣʝʥ ʣʦʢʘʣʴʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʧʦʵʪʦʤʫ ʤʦʞʝʪ 

ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʨʘʟʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʦʯʢʘʭ. ʏʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʳʙʦʨʫ 

ʟʘʚʠʩʠʤʦʩʪʠ ʟʘʪʝʥʝʥʠʷ ʦʪ ʦʙʣʘʯʥʦʩʪʠ. 

 

          

 

 
ʈʠʩʫʥʦʢ 1. ï ʉʨʝʜʥʠʝ ʟʘ 12 ʣʝʪ ʟʥʘʯʝʥʠʷ ʦʙʣʘʯʥʦʩʪʠ ʠ 95% ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ, 

ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʧʦ ʤʝʩʷʮʘʤ ʛʦʜʘ (ʩʣʝʚʘ) ʠ ʧʦ ʯʘʩʘʤ ʩʫʪʦʢ (ʩʧʨʘʚʘ). 

 
ʈʠʩʫʥʦʢ 2. ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ (%) ʙʝʟ 

ʫʯʝʪʘ ʟʘʪʝʥʝʥʠʷ ʦʙʣʘʢʘʤʠ ʧʨʠ ʨʘʟʥʳʭ ʫʛʣʘʭ ʥʘʢʣʦʥʘ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʧʦʚʦʨʦʪʘ 
ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʚ ʩʣʫʯʘʝ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʟʘʪʝʥʝʥʠʝʤ ʠ ʦʙʣʘʯʥʦʩʪʴʶ 
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ʈʠʩʫʥʦʢ 3. ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ (%) ʩ 
ʫʯʝʪʦʤ ʟʘʪʝʥʝʥʠʷ ʦʙʣʘʢʘʤʠ 

 

ɺʳʚʦʜʳ 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʦʜʥʦʟʥʘʯʥʳʡ 

ʚʳʚʦʜ, ʯʪʦ ʫʩʪʘʥʦʚʢʫ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʩ ʫʯʝʪʦʤ 

ʧʦʛʦʜʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʢʦʥʢʨʝʪʥʦʡ ʤʝʩʪʥʦʩʪʠ.  

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʦʜʦʣʞʠʪʴ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʩ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. 
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Major Fields of Scientific Research: Software Engineering, Automated System 

Life Circle Models, Requirements Evolution, System Analysis, System-of-

Systems 

 

Annex for papers written in Ukrainian and Russian 

 

MODELING OF SOLAR POWER ENERGY IN CHERNOBYL ZONE 

TAKING INTO ACCOUNT WEATHER CONDITIONS 

 

Vladimir Shatalov, Maxim Saveliev 

 

Abstract: A result of simulation of weather impact (clouding) to performance of 

solar panels was presented. Conclusion is done that solar panelôs performance 

is depend on weather conditions for particular region. 

Keywords: Solar panels, solar energy, weather dependency, Chernobyl zone. 

 

 

 

çAFFORDABLE HIGH QUALITY PROSTHESES FOR UKRAINIANSè 
 

Kurilo D., Trapeznikov Y., Rozorinov G., Chichikalo N. 

 

 

Annotation. Ukraine is the richest country in terms of its resources in Europe. 

Ukraine still has a strong scientific potential, despite the considerable 

absorption of young specialists by foreign firms and the extremely low payment 

of its scientists and specialists.  

Present time is characterized by the impossibility of realizing this potential 

for known reasons: corruption, uncontrolled disappearance of subsidies, excess 

of the selling price of foreign manufacturers' factories up to 300%, lack of 

service etc.  

The article proposes a new algorithm for solving the problem of developing 

individual intellectual prostheses for all people who need them.  

 

Known methods of prosthetics and prosthetic attachment options. 

ï Strapping; 

ï Osseointegration  

ï Vacuum mount 

 

Analysis of possible solutions to the problem of prosthetics.  

There are two ways of solving the problem. 

ï 1. The original approach to designing constructive computerized 

prosthesis modules without analyzing known analogues and choosing a 

prototype with subsequent patenting. Advantages of this way of solving the 

problem: originality, maximum proximity to an individual living object, high 

science intensity, achieving ease of maintenance of the prosthesis by the owner 
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and as a result - economic feasibility. Disadvantages: the need for step-by-step 

design (technical specifications, experimental design, prototype, industrial lot, 

batch production). To accelerate the implementation of these steps, it is 

necessary to purchase appropriate equipment such as a 3D printer, a number of 

the newest licensed software packages for the automated design of electronic 

devices, the corresponding element base, materials. 

ï 2. Development on the basis of well-known advanced foreign solutions 

with the acquisition of innovative prosthetic devices at par value. This solution 

does not guarantee the purchase of products at par cost. Only if foreign 

organizations agree with this option. 

The current problem: 

All devices and accessories are imported. Any increase in subsidies is 

conditioned by the withdrawal of money from the country. Wraps between the 

wholesale selling price of foreign manufacturers, and Ukrainian prosthetic 

plants and gasket companies reach up to 300%.  

Significantly, single examples of prosthetics abroad, due to high costs, will 

not last long. (Do not forget about the need for subsequent paid service)  

1. Objective of the project 

Own engineering design and production 

Mechanical modules, controlled pneumatics and hydraulics fulfill their 

resources in Ukraine. Purchase and patent development of software programs 

for electronics. Remove all the patent financial wraps. Produce the whole line 

of innovative prosthetic devices at a nominal cost.  

Motivation of part icipants 

People: Advanced devices and financial accessibility 

The state: Will remove social tensions in the medical supply sector, create new 

jobs for highly qualified specialists 

Church: The Kyiv Patriarchate consolidates not only Ukrainian people, but 

also works with world confessions and large missionary funds. Since the act of 

Ukraine, to purchase advanced patents and to abandon profits is the format of a 

moral ideology.Science: Direct working contacts with the world's leading 

scientific centers, joint development of prosthetics with foreign partners can not 

be a profit, as they are paid for by the population of Ukraine. 

However, many design solutions can have a variety of other applications (for 

example, controlled hydraulics is applicable in the manufacture of shock 

absorbers for mountain bikes, etc.)  

Production: Will receive advanced technology (industrial 3D printers, 5-axis 

CNC for metalworking)  

Business structures: 
Having technologies and machines new commercial projects aimed at export 

production can be opened. 

GENERAL MEDICAL INFORMATION 
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1. Nerve cell structure. 
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Such chains are assembled into a bundle, which in turn is a component of a 

large bundle - the nerve. The same information passes through each chain, i.e. 

Duplicated. 

2.Cell in section. 

 

 

 

3. Impulse action. 

The central nervous system consists of the brain and spinal cord (CNS), the 

remaining nerve endings are the peripheral nervous system. When impulses are 

coming from the brain, for example, on the nerve end of the hand, there is a 

sharp pumping of sodium inside the cell. If in the normal state the potential is ~ 

60-70 mV, then for such a supply, F = 0, then the sodium is gradually pumped 

out with the help of K-Na pumps until the balance is equalized. 

Injection occurs within 0.6 ms, and pumping out for 0.3 msec
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. 

In the normal state, the type of pulse that emerges from the central nervous 

system will reach the peripheral one of the same kind, otherwise it can both 

fade and change its appearance. 

The transfer of momentum from the brain, for example, to a muscle, is called 

the action potential. 

4. What are fibrin films . 

Fibrin is a blood clot, from which red and white corpuscles are removed, i. e. 

Pure protein, in which Fe2O3 powder is added - a ferromagnet with high 

coercivity. 

5. Structure of nerve rupture. 

 When the nerve ruptures, Wallerian degeneration occurs on its edges, this 

occurs almost instantly, and the Schwann cells permeate in the gap.  

Axons are located chaotically in different directions, at rupture they can 

even go beyond the limits of the shell. For a normal signal to pass, it is 

necessary that the axons are connected, as they are the conductors through 

which the impulse passes. To do this, it is necessary to limit the area of motion, 

as a barrier. The gap is placed inside the film, it is either already magnetized, or 

it happens after. Torsional vibrations occur at the ends of the nerves. 

For better signal passing axons must bypass the Schwann cells, otherwise they 

collide and do not connect with each other. This is due to the Lorentz force. 

MEASUREMENTS 

1. For pulse measurement, two methods can be used. 

 1) Let's say the gap occurred on the hand. We put two electrodes on the 

arm and on the head and, giving an impulse to the hand, we measure the form 

of the potential and the time of passage in the region of the brain. The 

theoretical form of the pulse passing through the nerves is known to us (given 

earlier), therefore statistics of the real pulse are computed on healthy people. 

After measuring the patient's pulse is compared with the average healthy 

person, if there are substantial changes, the operation was unsuccessful. 

2) Doctors know where and what area in the brain is responsible for what, 

therefore, an impulse is sent to the desired area, for example, the one that is in 

charge of the hand, and the hand is pulled back. We measure the time between 

feeding and pulling (according to the data ~ 0.1-0.6 sec.). The impulse should 

be electric and equal to 60-70 V, since the final one should be 60-70 mV 



 

38 

 

(because the human body consists mainly of water, therefore, the body exerts 

strong quenching by approximately three orders of magnitude). 

2. Evaluation of electrodes for percutaneous recording of bioelectric 

signals. 

The reliability of the results of electrophysiological studies largely depends 

on the quality of the electrodes, their physicochemical properties. The 

electrodes contact the surface of the human body and thus close the electrical 

circuit between the biopotential generator and the measuring device 

At present, electrodes from various materials (stainless steel, nichrome, silver, 

gold, carbon graphite, etc.) are used for percutaneous registration of 

biopotentials. Despite a wide range of commercially available electrodes, 

electrodes made of stainless steel or chrome plated are often used to record the 

galvanic skin reflex. The general model of the area of contact of the electrode 

with the skin is usually represented as a sequence of potential-forming layers: 

subcutaneous tissues - skin - intermediate contact substance - electrode - 

current lead. Intermediate contact substance in this system may be absent. 
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RECENT SAFETY ASSESSMENT FINDINGS ON MAN AGEMENT OF 

LEGACY WASTES FROM C HORNOBYL ACCIDENT  

 

Norbert Molitor, Stefan Thierfeldt, Kirsten Haneke,Olaf Nitzsche, Dmitri 

Bugai, Andriy Sizov, Zoran Drace 

 

 

Abstract: A safety assessment for the ñradioactive waste temporary storage 

sites (RWTSP)ò has been recently performed. The background of the RWTSP 

in the Chornobyl Exclusion Zone, the approach and methodology for 

performing the safety assessment and the findings are summarized. RWTSP are 

confirmed to be risk objects necessitating risk mitigation measures to protect 

general public, workers and environment. For the majority of RWTSP and their 

burials a robust institutional control within the current boundaries of the 10 km 

Zone over a period of about 500 years is sufficient to ensure protection of 

population, workers and environment from relevant impacts of RWTSP. 

Further, the removal of few selected burials (and top soil contamination hot 

spots) would be justified to improve workers and visitors safety and overall 

dose savings. After assumed institutional control period of 500 years the 

residual risks are sufficiently small, so that most restriction may be lifted. 
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Keywords: Radioactive waste, radioactive waste temporary storage sites, 

Chornobyl Exclusion Zone, safety assessment, accident waste management, 

remedial measures. 

 

Introduction  

The authors performed recently a project to develop safety assessment in 

order  to justify possible remedial actions for nine sectors with radioactive 

waste burials classified as temporary storage sites (RWTSP) in the Chornobyl 

Exclusion Zone, which have been created as part of the Chornobyl accident 

liquidation measures.  

The project co-funded by EU-INSC-mechanism was carried out in close 

cooperation with the ñState Administration of the Exclusion Zone Management 

(SAEZ)ò and the ñCentral Radioactive Waste Management Enterprise 

(CMRWE)ò, the latter being the responsible organization for the management 

of these sites. The scope of work including (among other subjects):  

ɧdevelop a revised, reliable and comprehensive list and description of 

trenches and clamps (total around 1000) in the nine RWTSP; 

ɧdevelop and apply a methodology on safety assessment for the 

determination of priority of remediation and selecting appropriate 

options to put RWTSP into the safe condition;The present article 

summarizes the main findings of this project and possible conclusion 

for the future management of the Chornobyl Exclusion Zone. 

Background 

The Chornobyl Zone has been established in 1986 as a measure to protect 

people from exposure by the widespread contamination from the Chornobyl 

NPP accident in 1986. The predominant dose contribution from the fallout 

which was significant up to a distance of some 30 km in initial period resulted 

from the relatively short lived radionuclides Cs-137, I-131, Ru-106, Ce-144 and 

others. At current time the dose exposure in the 30 km zone is caused mainly 

by Cs-137. The Chornobyl accident fallout contains also Sr ï 90 and long-lived 

radionuclides (Pu-238/239/240 isotopes and Am-241, i.e. transuranium isotopes 

- TRU) which contaminated mainly the territory within some 10 km around the 

NPP site.   

In accordance with the contamination levels and patterns the Chornobyl 

Exclusion Zone is divided into an inner ñ10 km zoneò and an outer ñ30 km 

zoneò (Figure 1).  
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 Figure 1: Delineation of ñ10 km zoneò (shown in red) and the ñ30 km zoneò 

(Photo from GOOGLE Earth, delineation outlined by the authors). 

 

Within the Chornobyl Exclusion Zone, nine ñradioactive waste temporary 

storage sitesò (RWTSP) and three ñradioactive disposal sitesò (RWDS) were 

created to support the waste management during immediate accident response 

activities to liquidate accident consequences. All of these sites were closed 

shortly after completion of liquidation measures with one exception: the RWDS 

Buryakivka has continued its operation and a further extension for its operation 

in future is planned. Later, near the RWDS Buryakivka, the Vektor Complex 

has started where operational and planned facilities for processing, storage and 

disposal of radioactive waste has been created or anticipated (Figure 2).   
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Figure2: Approximate delineation (shown in red) of the 9 RWTSP and 

(shown in yellow) of RWDS in the vicinity of ChNPP (Photo from 

GOOGLE Earth, delineation outlined by the authors). 
 

The present article focusses on the safety assessments and the related findings 

for the nine RWTSPs: 

ɧ RWTSP Stara Stroibasa (Old Stroybaza), 

ɧ RWTSP Nova Stroibasa (New Stroybaza), 

ɧ RWTSP Ryzhy Les (Red Forest),  

ɧ RWTSP Stantzia Yanov (Yanov Station),  

ɧ RWTSP Neftebaza (Oil storage), 

ɧ RWTSP Peschanoe Plato (Sand Plateau),  

ɧ RWTSP Chistogalovka,  

ɧ RWTSP Kopachi,  

ɧ RWTSP Pripyat, 

Approach and Methodology 

An adapted approach and methodology for collection of data for safety 

assessment and implementation of safety assessment for RWTSP was discussed 

and developed with the CMRWE as summarized in the figure 3. The 

methodology was agreed between CMRWE and State Nuclear Regulatory 

Inspectorate of Ukraine (SNRIU).   
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Figure 3: Methodology for collection of data for assessment and 

implementation of safety assessment. 

 

Within the methodology different hypothetical reference persons were 

identified as shown in the following figure. 

Step 1: Identification of context for Safety Assessment  

¶ Analysis of received information on the site and its context  

¶ Applicable normative context 

¶ List of required parameters / data for site description 

¶ Safety Assessment Approach (proposal, review and approval) 

Step 2: Data collection for site description  

¶ Assessment of available data 

¶ Identification of data gaps 

¶ Complementary research and investigation 

¶ Managing of data gaps 

Step 3: Site description  

¶ Storage/disposal site factors (radioactive inventory, barriers) 

¶ Geological processes and events 

¶ Climate processes and events 

¶ Future human activities and behaviours 

The site description will be continuously updated as required or on purpose 

Step 5: Assessment of results within ChEZ context  

¶ Level of impact 

¶ Ranking of RWTSP, ranking of RWDS 

¶ If appropriate: analysis of action options  

Step 4: Safety Assessment Calculation  

¶ Identification and justification of scenarios 

¶ Implementation of site models 

¶ Calculations Ÿ calculated results for impacts 

Step 6: Compilation of outcomes  

¶ Summary of safety assessment results 

¶ Conclusions 

¶ Recommended course of action 

¶ Report edition 
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Figure 4: Assumed areas of residence of reference persons for dose 

calculations. 

 

For safety assessment calculations specific radioecological models in 

congruence with Ukrainian and international standards and the exposure 

pathway models were adapted and used (as shown in simplified examples in the 

next figure): 

 
 
    Figure 5: Examples for radioecological and exposure pathway modelling: 
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Top left: Simplified diagram of water usage and resulting transfers 

of radionuclides in the food chain; 

Top right: Simplified diagram for a gas-aerosol 

release pathway and resulting transfers of 

radionuclides in a food chain and environment; 

Bottom left: modelling external irradiation; 

Bottom right: Schematic figure of the radionuclide 

migration via groundwater pathway. 

Findings on safety assessment of RWTSP  

A key input information for safety assessment is the appropriate description 

of the radioactivity inventory of RWTSP. Therefore, an investigation program 

is carried out by the CRMWE since many years with the objective to 

complement the earlier investigation findings and to fill knowledge gaps related 

to the RWTSP burial inventory. Another important radioactivity compartment 

relevant for safety assessment of ChEZ is the inventory in the contaminated 

topsoil. Together with CRWME all available information has been reviewed, 

and an updated inventory has been  established with description of each 

investigated burial (in total 580 trenches and clamps), for each RWTSP. 

Additional information was obtained by aero-geophysical investigation 

performed in the project (e.g. airborne high-resolution ɔ-spectrometry, aerial 

photogrammetry). All data has been transferred into a common database which 

also allows for visualization of the collected spatial data to support site 

descriptions and safety assessment. The actualized waste volumes and total 

activity for the reference date 2015 is summarized in the next table.  

Table 1. Summary of waste volume and total activity of RWTSP  

(for the reference date 2015) 

All RWTSP  Waste volume [m
3
] Total activity [Bq] 

Clamps and trenches 1 195 000 3,1E+14 

 Topsoil, subsoil 278 000 4,5E+13 

TOTAL   1 473 000 3,5E+14 

 

Based on estimated above inventory the safety assessment calculations have 

been performed with the models developed for different reference persons. The 

following figure shows the dose calculation results due to burials and to 

contaminated topsoil for an inadvertent settler -with a dwell time of 2000 

h/year- today and in 200 years. This figure makes evident that the institutional 

control in the form of ChEZ established since Chernobyl accident and 

maintained for more than 30 years is an appropriate and efficient measure to 

protect general public. Mainly due to decay of the relatively short lived 

radionuclides of Cs-137 and Sr-90 the doses will decrease significantly over the 

next 200 years, so that dose level above 1 mSv/a will be still existing only  for a 

few burials in the main contaminated sectors of RWTSP Red Forest and 

RWTSP Stara Stroibasa.  
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Figure 6: Calculated exposure dose for inadvertent settlers at 

the RWTSP from burials and top soil contamination 

(dwell time 2,000 h/year): 

Left:   dose today  

Right: dose in 200 years  

 

In 500 years from today ï this is the period where it may be assumed that 

institutional control for adjacent Vektor Complex may terminate - the safety 

calculation indicates a residual low level exposure risks for an inadvertent 

settler above 1 mSv/year (and below 2 mSv/year) only for 2 trenches at 

RWTSP Red Forest. These two burials can be removed earlier than in 500 

years ï e.g. in order to minimize (optimize) exposure of workers in 10 km zone. 

This may be an indication that after 500 years the RWTSP area may be released 

from institutional control without or only with a minimal additional 

remediation effort or restrictions (e.g. groundwater use restrictions). This is a 

new finding, which - although obtained with conservative assumptions - should 

be so far interpreted carefully: it should be taken into account that safety 

calculations are based on parametrization of each burial inventory using 

average specific activity value (rather than maximum value). In addition, 

considerable RWTSP areas are still not yet investigated in detail. If after 

completion of investigation and characterization of burials the above new 

finding will be confirmed, it is recommended to develop an approach to release 

single burials and RWTSPs from institutional control. Such an approach should 

take into account the heterogeneity of activity inventory trenches and account 

for uncertainties of safety assessment analyses.  

For an assumed worker ñreference personò with a dwell time of 1000 h/year 

the evolution over time of the overall exposure dose has a similar pattern but 

with a lower dose level, as shown in the figure 7.  
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.  

Figure 7: Calculated radiological impact for unprotected 

workers at RWTSP from burials and top soil 

contamination 

(dwell time 1,000 h/year):  

Left:   dose today  

Right: dose in 200 years  

 

A specific concern is the residual radiological impact from RWTSP after 

500 years caused by groundwater contamination/ The computation of the dose 

uptake due to the use of groundwater for different purposes is shown in the 

figure 8. In this figure the impact from the two adjacent closed ñRadioactive 

Waste Disposal Sites (RWDS)ò is also included. It can be seen that the impact 

is dominated by RWDS at which significantly larger activity inventory has 

been disposed (e.g. RWDS Podlesny located in the north of the sectors contains 

significant amounts of HLW-TRU). 
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Figure 8: Dose from use of groundwater impacted by RWTSP 

and RWDS in 500 years 

Left:   use of groundwater as drinking water 

Right: use of groundwater for irrigation 

Ranking of burials 

The safety assessments have been performed for the entire RWTSPs. In 

addition, a calculation tool to assess individual burials and rank burials has 

been developed. 

This tool allows evaluating the radiological risk of each burial for different 

reference persons in order to evaluate the need and priority of  remediation 

(e.g., waste retrieval) . For example, the burials can be ranked according the 

calculated dose for unprotected workers: Out of the 580 burials characterized 

297 burials have potential to  cause exposure doses > 1 mSv/year and 30 burials 

- - doses > 20 mSv/year. These 30 burials with a volume of about 58 000 mį 

comprise an activity inventory of about 1,1 E14 Bq out of a total volume of 

about 1195 000 mįand an inventory activity of 3,1 E14 Bq, meaning: about 

1/20 of the volume contains more than 1/3 of the activity. The following table 

illustrates in more detail the distribution of activity, volumes and potential 

doses to workers over the different RWTSP. 
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Table 2. Grouping and ranking of burials in different RWTSPs 

(for characterized burials, activity as of 2016) 

 
  

Conclusions 

Following conclusions can be drawn 

ɧ The RWTSP are confirmed as risk objects which require risk 

mitigation measures to protect general public, workers and 

environment. 

ɧ For the majority of burials a robust institutional control within the 

current boundaries of the current 10 km Zone over a period of about 

500 years is sufficient to ensure protection of population, workers and 

environment from relevant impacts of RWTSP. After assumed 

institutional control period of 500 years the residual risks are 

sufficiently small, so that most restriction may be lifted: e.g. non-

nuclear industrial use of sites by unprotected workers would not 

represent unacceptable risks. Some residual groundwater 

contamination will however persist due to long lived TRU which - 

although calculated to be below unacceptable dose risk - may lead to 

consider restriction for its extensive use (drinking, irrigation, 

watering).    

ɧ The removal of few selected burials (and top soil contamination hot 

spots) would be justified to improve workers and visitors safety and 

overall dose savings.  

ɧ Some burials may still represent a residual risk for intensive site use 

after assumed institutional control period of 500 y. These residual 

risks can be eliminated by removal. As long as there is no high 

frequency movement of staff or visitors on locations of these burials, 

there is no need of early removal, such that by deferring removal, 

benefit (i.e., lesser dose to remediation workers) can be taken from 

continuing decay of activity inventory. 
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ɧ In summary, from perspective of safety for workers and population 

there is no need to remove all burials and all top soil contamination 

hot spots in all RWTSP (totaling to a volume of about 1,5 million mį); 

it would be sufficient to limit removal to some relevant burials (with 

up to some 100 000 mįof total volume ). 

ɧ There is a need and added value to continue investigation to reduce the 

uncertainties associated with the not yet fully characterized burials. 

ɧ On the other side, the safety assessment clearly indicates importance 

of issues related to the contaminated territory in the Exclusion Zone, 

which is currently not in the focus of the activities of CMRWE or 

another respective organisation. Here hot spots may represent similar 

risk levels comparable to those of higher activity inventory burials. 

Systematic investigation is recommended to undertake specific safety 

assessment and ranking of hot spots.  

ɧ The findings of this project should be also considered in the context of 

rearranging zoning and restrictions of the current Chornobyl Exclusion 

Zone.      
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ʉʊɺʆʈɽʅʅʗ ʉʀʉʊɽʄʀ ʂɽʈʋɺɸʅʅʗ ɺɯɼʅʆɺʃʖɺɸʃʔʅʀʄʀ 

ʈɽʉʋʈʉɸʄʀ ɸɺʊʆʅʆʄʅʆɻʆ ʄɸʁɼɸʅʏʀʂɸ. 

 

ɸʚʨʘʤʝʥʢʦ ɼʝʥʠʩ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʘʚʝʣʴʻʚ ʄ.ɺ. 

 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʦʙˇʨʫʥʪʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʛʠ  

ʘʚʪʦʥʦʤʥʦʛʦ  ʤʘʡʜʘʥʯʠʢʘ ʚ ʤʽʩʪʽ ʉʣʘʚʫʪʠʯ, ʱʦ ʷʚʣʷʻ ʯʘʩʪʠʥʦʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʨʦʟʫʤʥʦʛʦ ʤʽʩʪʘ . 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Smart (ʨʦʟʫʤʥʠʡ) , ʨʝʩʫʨʩʠ, ʫʧʨʘʚʣʽʥʥʷ, ʘʚʪʦʥʦʤʥʠʡ 

ʤʘʡʜʘʥʯʠʢ,Smart-ʪʝʭʥʦʣʦʛʽʾ. 

 

ʉʪʚʦʨʝʥʥʷ ʨʦʟʫʤʥʦʛʦ ʤʽʩʪʘ ʧʝʨʝʜʙʘʯʘʻ ʢʦʤʧʣʝʢʩʥʽ ʩʦʮʽʘʣʴʥʽ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʱʦ ʫʤʦʞʣʠʚʣʶʶʪʴʩʷ ʰʣʷʭʦʤ ʨʦʟʚʠʪʢʫ 

ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʷʚʠ ʥʦʚʦʾ ʷʢʦʩʪʽ ʚʽʜʥʦʩʠʥ ʤʽʞ 

ʛʨʦʤʘʜʦʶ ʪʘ ʤʽʩʮʝʚʦʶ ʚʣʘʜʦʶ. 

ɸʚʪʦʥʦʤʥʠʡ ʤʘʡʜʘʥʯʠʢ ʮʝ ʩʫʯʘʩʥʘ ʬʦʨʤʫʣʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʽʩʪʘ, ʜʝ 

ʟʙʘʣʘʥʩʦʚʘʥʦ ʽʥʪʝʨʝʩʠ ʛʨʦʤʘʜʷʥ, ʤʽʩʴʢʦʾ ʚʣʘʜʠ. ʇʝʨʝʭʽʜ ʜʦ ʥʦʚʦʛʦ, 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʣʶʜʠʥʫ ʪʠʧʫ ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʪʦʤ. 

ʉʪʘʥʦʚʣʝʥʥʷ Smart-ʩʫʩʧʽʣʴʩʪʚʘ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʛʣʦʙʘʣʴʥʦʶ ʪʝʥʜʝʥʮʽʻʶ 

(Smart- ʚ ʩʝʥʩʽ ʨʦʟʫʤʥʠʡ). Smart ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʦʙôʻʢʪʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʽʥʪʝʛʨʘʮʽʶ ʫ ʥʴʦʤʫ ʜʚʦʭ ʯʠ ʙʽʣʴʰʝ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʨʘʥʽʰʝ ʥʝ ʤʦʛʣʠ ʙʫʪʠ 

ʧʦʻʜʥʘʥʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʥʪʝʨʥʝʪ. ʅʘʧʨʠʢʣʘʜ, Smart-TV, Smart-Home, 

SmartPhone. Smart-ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʚʝʜʫʪʴ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʪʨʫʜʦʚʦʾ 

ʤʦʙʽʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʽ, ʜʝʨʞʘʚʥʽʡ ʩʣʫʞʙʽ, ʽʥʰʠʭ ʩʬʝʨʘʭ ʟʘʡʥʷʪʦʩʪʽ [1]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ Smart-ʪʝʭʥʦʣʦʛʽʡ  ʫʤʦʞʣʠʚʣʶʻ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ʈʦʟʫʤʥʝ ʤʽʩʪʦ - ʮʝ ʨʦʟʫʤʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʨʦʟʫʤʥʝ ʧʨʦʞʠʚʘʥʥʷ, ʨʦʟʫʤʥʽ 

ʣʶʜʠ, ʨʦʟʫʤʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʨʦʟʫʤʥʘ ʝʢʦʥʦʤʽʢʘ, ʨʦʟʫʤʥʘ ʤʦʙʽʣʴʥʽʩʪʴ. 

ʇʝʨʝʣʽʢ ʦʙʣʘʩʪʝʡ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ smart- ʪʝʭʥʦʣʦʛʽʡ, 

ʦʭʦʧʣʶʻ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʙʝʟ ʚʠʥʷʪʢʫ ʩʬʝʨʠ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 

ʤʽʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: ʘʥʘʣʽʪʠʢʘ, ʙʘʥʢʽʥʛ, ʙʫʜʽʚʣʽ, ʢʦʤʝʨʮʽʷ, 

ʝʣʝʢʪʨʦʥʥʠʡ ʫʨʷʜ, ʢʦʤʫʥʽʢʘʮʽʾ, ʦʩʚʽʪʘ, ʝʥʝʨʛʝʪʠʢʘ, ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ, 

ʛʨʦʤʘʜʩʴʢʝ ʭʘʨʯʫʚʘʥʥʷ, ʦʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ, ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʩʬʝʨʘ ʧʦʩʣʫʛ, 

ʪʨʘʥʩʧʦʨʪ, ʨʦʟʜʨʽʙʥʘ ʪʦʨʛʽʚʣʷ, ʛʨʦʤʘʜʩʴʢʘ ʙʝʟʧʝʢʘ, ʝʢʦʣʦʛʽʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʦʜʦ - ʪʘ ʛʘʟʦʧʦʩʪʘʯʘʥʥʷ ʡ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ɺ ʘʨʭʽʪʝʢʪʫʨʽ çʨʦʟʫʤʥʦʛʦ ʤʽʩʪʘè ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʢʽʣʴʢʘ ʨʽʚʥʽʚ ʽ 

ʧʨʠʥʮʠʧʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʝʬʝʢʪʠʚʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ, ʦʧʪʠʤʘʣʴʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʩʫʨʩʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʽ ʢʦʤʧʣʝʢʩʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʘʥʘʣʽʟʦʤ ʽ ʤʦʥʽʪʦʨʠʥʛʦʤ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʨʦʛʨʘʤ ʨʦʟʚʠʪʢʫ, ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʜʘʥʠʭ ʽ ʧʨʦʝʢʪʽʚ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʪʘ ʽʥ. [2]. 
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ʉʠʩʪʝʤʘ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʢʝʨʫʚʘʥʥʷ ʨʝʩʫʨʩʘʤʠ. 

ʈʦʟʨʦʙʣʝʥʦ ʩʚʦʻʨʽʜʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ 

ʤʘʡʜʘʥʯʠʢʘ. ʇʨʦʛʨʘʤʥʠʡ-ʪʝʭʥʽʯʥʠʡ  ʢʦʤʧʣʝʢʩ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʢʝʨʫʚʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʘ ʟʙʠʨʘʪʠ ʩʪʘʪʠʩʪʠʢʫ  ʧʨʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ . ʉʪʚʦʨʝʥʠʡ Web-ʜʦʜʘʪʦʢ ʧʨʠʟʥʘʯʝʥʠʡ  ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʜʽʡ ʽ ʢʝʨʫʚʘʥʥʷ  ʤʘʡʜʘʥʯʠʢʦʤ . ʆʩʥʦʚʥʘ ʮʽʣʴ ʩʪʚʦʨʝʥʥʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ,ʙʝʟʧʝʯʥʠʡ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʤʘʡʜʘʥʯʠʢʘ . ʇʨʠ ʨʦʟʨʦʙʮʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ : HTML, CSS, PHP, MySQL, ʉ++.  

 
ʈʠʩʫʥʦʢ  1-ɼʽʘʛʨʘʤʘ ʧʦʪʦʢʽʚ ʜʘʥʠʭ 

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ï ʛʦʪʦʚʥʽʩʪʴ ʥʝ ʣʠʰʝ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʦʢʨʝʤʽ ʧʨʦʮʝʩʠ 

ʚ ʤʽʩʪʽ, ʘ ʡ ʟʜʽʡʩʥʶʚʘʪʠ ʽʥʩʪʠʪʫʮʽʡʥʽ ʟʤʽʥʠ ʪʘ ʟʤʽʥʠ ʚ ʫʧʨʘʚʣʽʥʥʽ ʤʽʩʪʦʤ ʷʢ 

ʩʠʩʪʝʤʦʶ. 

ʊʝʭʥʦʣʦʛʽʾ ʥʘ ʩʣʫʞʙʽ ʛʨʦʤʘʜʷʥ ï ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʷʢʽʩʥʦʛʦ 

ʧʦʣʽʧʰʝʥʥʷ ʞʠʪʪʷ, ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʪʦʤ. 
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Annex for papers written in Ukrainian and Russian 

 

Abstract. Functioning and the advantages of the autonomous public space in 

Slavutich, which is part of the smart city infrastructure are shown by this sheet. 

Keywords: Smart, resources, management, autonomous public space ,  Smart-

technologies. 

 

 

 

ʇʈʀʅʎʀʇʓ ʌʆʈʄʀʈʆɺɸʅʀʗ ɼʀʅɸʄʀʏɽʉʂʀʍ ʄɽʅʖ ɺ 

ʉʀʉʊɽʄɸʍ ʉ ɸɼɸʇʊʀɺʅʓʄ ʀʅʊɽʈʌɽʁʉʆʄ 

 

ɸʨʪʘʤʦʥʦʚ ɽ.ɹ. 

 

 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʘʪʠʢʝ ʩʦʟʜʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʘʜʘʧʪʠʨʫʶʱʠʭʩʷ ʩʠʩʪʝʤʘʭ. ɼʣʷ ʨʘʩʢʨʳʪʠʷ ʧʦʩʪʘʚʣʝʥʥʦʛʦ 

ʚʦʧʨʦʩʘ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʜʭʦʜʳ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʜʘʧʪʠʚʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʧʦʩʪʨʦʝʥʳ ʤʦʜʝʣʠ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʘʜʘʧʪʠʨʫʶʱʠʭʩʷ ʩʠʩʪʝʤ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʝʥʶ ʚ ʩʠʩʪʝʤʘʭ ʩ 

ʘʜʘʧʪʠʚʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʟʘ ʨʫʙʝʞʦʤ ʪʘʢʠʝ ʠʥʪʝʨʬʝʡʩʳ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʠʩʢʦʚʳʭ, ʨʝʢʦʤʝʥʜʫʶʱʠʭ ʠ 

ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ. ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ, ʚ 

ʦʩʥʦʚʥʦʤ, ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʩ ʢʦʪʦʨʦʡ ʩʪʦʣʢʥʫʣʩʷ ʘʚʪʦʨ ʧʨʠ ʥʘʧʠʩʘʥʠʠ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ï ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʦʧʠʩʘʥʠʷ ʣʦʛʠʢʠ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʘʜʘʧʪʠʨʫʶʟʠʭʩʷ ʠʥʪʝʨʬʝʡʩʦʚ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʙʦʣʴʰʝʡ ʤʝʨʝ ʦʧʠʨʘʶʪʩʷ ʥʘ ʦʧʳʪ ʘʚʪʦʨʦʚ ʠ ʵʢʩʧʝʨʪʥʫʶ ʦʮʝʥʢʫ, ʯʪʦ 

ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʦʯʥʳʤ ʚʳʚʦʜʘʤ. ʇʦʩʪʨʦʝʥʥʳʝ ʤʦʜʝʣʠ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʚʣʦʞʝʥʥʦʩʪʴ ʠ ʜʨʝʚʦʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʜʦʣʞʥʳ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʸʤʳ 

ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʪʦʣʴʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʫʩʣʦʞʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʘ ʵʪʦ 

ʫʤʝʥʴʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʠʩʪʝʤ ʚ ʮʝʣʦʤ. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʣʦʞʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʟʘʜʘʯ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʠ 

ʩʦʚʤʝʩʪʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʘʚʪʦʥʦʤʥʳʭ ʘʛʝʥʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ 

ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʠʥʪʝʨʬʝʡʩʘ, 

ʫʯʠʪʳʚʘʶʱʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʚʦʩʧʨʠʷʪʠʷ. ʅʦ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ 
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ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʝ ʚʩʝʛʜʘ ʥʝ ʚʩʝʛʜʘ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʵʬʬʝʢʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʙʦʣʝʝ ʛʠʙʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ [1, 2].  

ɸʜʘʧʪʘʮʠʷ ʨʘʙʦʯʝʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩ ʫʯʸʪʦʤ ʢʦʛʥʠʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʤʦʜʠʬʠʢʘʮʠʶ ʧʘʨʘʤʝʪʨʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 

ʦʪ ʩʠʩʪʝʤʳ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ 

ʢʦʛʥʠʪʠʚʥʳʤ ʧʨʦʬʠʣʝʤ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʘʜʘʧʪʘʮʠʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʚʢʣʶʯʘʶʱʝʛʦ 

ʢʦʥʩʪʨʫʢʪʦʨ ʠʥʪʝʨʬʝʡʩʘ, ʧʦʜʩʠʩʪʝʤʫ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʠ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʙʘʟʫ ʜʘʥʥʳʭ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʭʨʘʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʠʥʪʝʨʬʝʡʩʘ ʠ ʢʦʛʥʠʪʠʚʥʦʛʦ 

ʧʦʨʪʨʝʪʘ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʙʦʯʝʤ 

ʧʨʦʮʝʩʩʝ, ʚʘʞʥʫʶ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʠʥʪʝʨʬʝʡʩʳ ʚʝʙ-ʩʠʩʪʝʤ, ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʠʩʪʝʤ ʩ ʥʝʚʠʟʫʘʣʴʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ [3]. ʈʘʟʨʘʙʦʪʢʘ 

ʠʥʪʝʨʬʝʡʩʦʚ ʵʪʠʭ ʩʠʩʪʝʤ ʯʘʱʝ ʦʪʪʘʣʢʠʚʘʝʪʩʷ ʦʪ ʧʨʠʥʮʠʧʘ ʥʘʠʤʝʥʴʰʠʭ 

ʪʨʫʜʦʟʘʪʨʘʪ ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʘʜʘʧʪʠʨʫʝʤʦʩʪʠ ʧʦʜ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʝʤ ʧʦʜ ʫʜʦʙʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʠʭ ʧʦʞʝʣʘʥʠʷ.  

ʅʘ ʬʦʥʝ ʵʪʠʭ ʬʘʢʪʦʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʨʘʩʪʸʪ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʚ ʩʠʣʫ ʥʝʧʦʥʠʤʘʥʠʷ 

ʠʥʪʝʨʬʝʡʩʘ ʥʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʳ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʟʘʯʘʩʪʫʶ ʤʘʣʦʵʬʬʝʢʪʠʚʝʥ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʙʦʪʘ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʥʝʘʜʘʧʪʠʨʫʝʤʦʡ 

ʩʠʩʪʝʤʝ  ʧʨʠʚʦʜʠʪ ʢ ʨʷʜʫ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʯʝʣʦʚʝʢʘ ʦʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʙʝʩʮʝʣʴʥʳʤ çʙʣʫʞʜʘʥʠʷʤè 

ʧʦ Internet, ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ (ʩʪʨʘʭ, ʫʛʥʝʪʝʥʥʦʩʪʴ), 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʘʤʷʪʠ [5].  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʧʫʙʣʠʢʦʚʘʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʩʢʨʳʚʘʶʪ ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʚʩʪʨʘʠʚʘʥʠʝ ʚ ʠʥʪʝʨʬʝʡʩ ʤʦʜʝʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʧʨʠʯʝʤ, ʯʝʤ ʚʳʰʝ ʘʜʘʧʪʘʮʠʷ ʩʠʩʪʝʤʳ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʪʝʤ ʚʦʟʨʘʩʪʘʝʪ 

ʩʪʦʠʤʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʩʘʤʦʡ ʤʦʜʝʣʠ.  

ɿʘ ʨʫʙʝʞʦʤ ʪʘʢʠʝ ʠʥʪʝʨʬʝʡʩʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʦʠʩʢʦʚʳʭ, ʨʝʢʦʤʝʥʜʫʶʱʠʭ ʠ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ. ʆʪʝʯʝʩʪʚʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ ʩʪʫʜʝʥʪʘ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʠ ʫʩʚʦʝʥʠʷ ʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʦʷʥʥʦʡ ʧʦʜʩʪʨʦʡʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
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ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʟʘʯʘʩʪʫʶ 

ʤʘʣʦʵʬʬʝʢʪʠʚʝʥ. 

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ, ʢʦʪʦʨʫʶ ʧʦʩʪʦʷʥʥʦ ʨʝʰʘʶʪ ʚʩʝ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʘʜʘʧʪʠʨʫʝʤʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ï ʵʪʦ ʨʝʘʣʠʟʘʮʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʝʥʶ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʪʦʙʨʘʞʘʪʴ ʥʝ ʪʦʣʴʢʦ ʥʦʚʳʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ 

ʠʥʪʝʨʬʝʡʩʘ, ʥʦ ʠ ʩʧʝʮʠʬʠʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝ ʧʦʜʭʦʜʘ ʢ ʧʦʩʪʨʦʝʥʠʶ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʝʥʶ ʚ ʘʜʘʧʪʠʨʫʶʱʠʭʩʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1) ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʝʥʶ ʚ ʩʠʩʪʝʤʘʭ ʩ ʘʜʘʧʪʠʚʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ; 

2) ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʪʘʢʠʭ ʤʝʥʶ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʦʩʪʨʦʝʥʠʶ ʘʜʘʧʪʠʚʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʦʜʭʦʜʳ ʢ ʩʦʟʜʘʥʠʶ ʘʜʘʧʪʠʨʫʶʱʠʭʩʷ ʠʥʪʝʨʬʝʡʩʦʚ 

ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ: 

1) ʘʜʘʧʪʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʩʠʩʪʝʤʝ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʦʙʫʯʝʥʠʝ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ, ʥʘʨʘʙʦʪʢʘ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ; 

2) ʘʜʘʧʪʘʮʠʷ ʩʠʩʪʝʤʳ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʦʙʱʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ (ʤʥʦʛʦʤʦʜʘʣʴʥʳʝ ʠ ʤʥʦʛʦʘʛʝʥʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ), ʪʘʢ ʠ 

ʯʘʩʪʥʳʝ ʨʝʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʯ ʘʜʘʧʪʘʮʠʠ (ʬʦʨʤʠʨʦʚʘʥʠʝ  

ʤʥʦʛʦʩʮʝʥʘʨʥʳʭ ʨʝʰʝʥʠʡ, ʚʠʟʫʘʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʠʥʪʝʨʬʝʡʩʘ, ʨʘʩʰʠʨʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʠ ʜʨ.). 

ʇʨʠ ʵʪʦʤ ʚʩʝ ʘʜʘʧʪʠʨʫʶʱʠʝʩʷ ʩʠʩʪʝʤʳ ʦʪʪʘʣʢʠʚʘʶʪʩʷ ʦʪ ʢʦʥʪʝʢʩʪʘ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ  (ʧʦ ʚʨʝʤʝʥʥʦʤʫ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʢʨʠʪʝʨʠʷʤ). ʂʦʥʪʝʢʩʪ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ, ʦʥ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʪʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʘʢ ʫʨʦʚʝʥʴ ʦʢʨʫʞʘʶʱʝʛʦ ʰʫʤʘ ʠʣʠ 

ʦʩʚʝʱʝʥʠʷ, ʩʦʩʪʦʷʥʠʝ ʠʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠʷ ʠ ʝʛʦ ʩʢʦʨʦʩʪʴ, ʜʘʞʝ 

ʩʦʮʠʘʣʴʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɹʦʣʝʝ ʪʦʛʦ, ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ 

ʧʨʝʜʚʠʜʝʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʟʘʜʘʯʠ ʠʣʠ ʥʘʤʝʨʝʥʠʷ ð ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʫʛʘʜʘʥʳ ʥʘ ʦʩʥʦʚʝ ʝʛʦ ʧʨʝʜʳʜʫʱʠʭ ʜʝʡʩʪʚʠʡ ʠʣʠ ʜʘʥʥʳʭ ʩʝʥʩʦʨʦʚ. 

ʅʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʘʷ ʨʦʣʴ ʫʜʝʣʷʝʪʩʷ ʦʮʝʥʢʝ ʩʠʪʫʘʮʠʠ ʠ ʧʨʠʥʷʪʠʶ 

ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʦʮʝʥʢʠ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʥʘʢʦʧʣʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʙʘʟʳ ʧʦʚʝʜʝʥʠʷ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʵʪʦʡ ʩʠʩʪʝʤʳ ʚʦʦʙʟʝ, 

ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʜʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚʘʨʴʠʨʫʝʪʩʷ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ 

ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʤʫ ʧʨʠʣʦʞʝʥʠʶ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʤʘʛʘʟʠʥʝ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ 

ï ʪʝʢʫʱʝʝ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʥʘʧʨʠʤʝʨ, ʢʘʢʠʝ ʧʨʦʜʫʢʪʳ 

ʨʷʜʦʤ); 

ï ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ (ʥʘʧʨʠʤʝʨ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʦʪʚʝʜʝʥʦ ʥʘ ʧʦʢʫʧʢʠ); 

ï ʦʙʱʠʝ ʠʥʪʝʨʝʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʝʛʦ ʧʨʝʜʧʦʯʪʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 

ʢʨʘʩʥʦʝ ʠʣʠ ʙʝʣʦʝ ʚʠʥʦ ʦʥ ʧʨʝʜʧʦʯʠʪʘʝʪ ʩ ʪʫʥʮʦʤ); 
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ï ʜʘʥʥʳʝ ʦ ʩʘʤʦʡ ʟʘʜʘʯʝ (ʥʘʧʨʠʤʝʨ, ʢʘʢʠʝ ʧʨʦʜʫʢʪʳ ʚ ʩʧʠʩʢʝ ʠ ʜʣʷ 

ʢʘʢʠʭ ʙʣʶʜ ʦʥʠ); 

ï ʜʘʞʝ ʜʘʥʥʳʝ ʦ ʬʠʟʠʯʝʩʢʦʤ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʥʨʘʚʠʪʩʷ ʝʤʫ ʧʨʦʮʝʩʩ ʠʣʠ ʥʝʪ). 

ʇʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʝʥʶ ʚ ʘʜʘʧʪʠʨʫʶʱʠʭʩʷ 

ʩʠʩʪʝʤʘʭ 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʩʚʦʜʠʪʩʷ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʦʧʝʨʘʮʠʡ ʤʦʜʠʬʠʢʘʮʠʠ ʠʩʭʦʜʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ 

ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ, ʯʪʦʙʳ ʧʨʠʡʪʠ ʢ ʪʨʝʙʫʝʤʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ: 

V = {V 1, V2,é, Vm},  

ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (Vi, i = 1,2,é,m) ʚʳʩʪʫʧʘʶʪ ʚʟʘʠʤʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ, ʧʦʥʷʪʠʷ, ʨʝʘʢʮʠʠ ʠʥʪʝʨʬʝʡʩʘ, 

ʘʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢʘʞʜʳʡ ʠʟ ʠʥʪʝʨʬʝʡʩʦʚ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʤʥʦʞʝʩʪʚʦʤ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʦʙʱʝʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

V1= {v11,v12, é,v1n},  

V2= {v21,v22, é,v2n},  

é, 

V i= {v i1,vi2, é,vin},  

é, 

Vm= {vm1,vm2, é,vmn},  

vij ï  ʧʝʨʝʯʝʥʴ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʠʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ (i = 1, 2, 

é, m; j = 1, 2, é, n;). ɼʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʤʦʞʝʪ ʥʝʩʪʠ ʢʘʢ ʦʜʥʦʨʦʜʥʫʶ, ʪʘʢ 

ʠ ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʆʜʥʠʤ ʠʟ vij ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʝʥʶ. ɼʘʥʥʘʷ 

ʤʦʜʝʣʴ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʝ ʜʝʨʝʚʦ ʧʘʨʘʤʝʪʨʦʚ. 

ʅʦ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʠ ʧʨʠʚʝʜʝʥʠʷ ʝʛʦ ʢ ʦʜʥʦʤʫ ʠʟ ʚʠʜʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʤʦʤʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʠʥʪʝʨʬʝʡʩʘ ʠ 

ʧʨʘʚʠʣʘ ʝʛʦ ʧʨʠʚʝʜʝʥʠʷ. ʇʦʩʣʝʜʥʠʭ ʜʚʘ ʤʦʤʝʥʪʘ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʦʮʝʥʢʠ 

ʚ ʨʘʤʢʘʭ ʘʜʘʧʪʠʨʫʶʱʝʡʩʷ ʩʠʩʪʝʤʳ ʤʦʜʝʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʨʦʮʝʩʩʦʚ ʧʦ 

ʠʟʤʝʥʝʥʠʶ ʠʥʪʝʨʬʝʡʩʘ (ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʤʘʥʫʘʣʴʥʦʤ ʨʝʞʠʤʝ). 

ʊʘʢ ʤʦʜʝʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʙʱʝʤ ʚʠʜʝ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

U = {U1, U2,é, Um},  

ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ Uk (k = 1,2,é,o) ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʩʫʙʲʝʢʪʠʚʥʳʝ 

ʠ ʦʙʲʝʢʪʠʚʥʳʝ, ʧʦʩʪʦʷʥʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ, ʩʠʪʫʘʮʠʦʥʥʳʝ ʠ ʦʙʱʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʊʦʛʜʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʤʦʜʠʬʠʢʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ 

ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

PA = PAk(vij),  

ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʜʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʤʥʦʞʝʩʪʚʘ V.
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ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚ ʠʥʪʝʨʬʝʡʩʝ ʤʦʛʫʪ ʤʝʥʷʪʴ ʤʝʥʶ, 

ʜʦʙʘʚʣʷʪʴ ʤʘʢʨʦʢʦʤʘʥʜʳ, ʥʘʟʥʘʯʘʪʴ ʜʝʡʩʪʚʠʷ ʢʥʦʧʢʘʤ ʧʘʥʝʣʝʡ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʝʨʝʩʪʨʘʠʚʘʪʴ ʵʣʝʤʝʥʪʳ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ. ʉʠʩʪʝʤʘ 

ʩʦʟʜʘʝʪ ʤʦʜʝʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʠ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʚ 

ʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ. ʊʦʛʜʘ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʜʝʢʘʨʪʦʚʦ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʥʦʞʝʩʪʚ V, U ʠ PA: 

FAI = V Ĭ U Ĭ PA, 

ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʢʦʥʝʯʥʳʡ ʥʘʙʦʨ 

ʧʨʘʚʠʣ ʧʦ ʤʦʜʠʬʠʢʘʮʠʠ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤʳ. 

ʆʜʥʘʢʦ ʩʠʩʪʝʤʳ ʩ ʘʜʘʧʪʠʚʥʳʤ ʠʥʪʝʨʬʝʡʩʘʤʠ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʯʫʚʩʪʚʦ ʧʦʪʝʨʠ ʢʦʥʪʨʦʣʷ, ʚʦʟʤʦʞʥʳ ʥʝʢʦʪʦʨʳʝ ʥʝʪʦʯʥʦʩʪʠ 

ʚ ʧʨʝʜʩʢʘʟʘʥʠʠ ʞʝʣʘʥʠʡ ʠ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʵʬʬʝʢʪ çʚʨʘʞʜʝʙʥʦʩʪʠè ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʇʨʠʤʝʨʳ ʦʪʩʫʪʩʪʚʠʷ ʛʠʙʢʦʩʪʠ ʠ ʧʦʪʝʨʠ ʢʦʥʪʨʦʣʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʥʶ 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʣʶʯʝʚʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʠʭ ʩʠʩʪʝʤʘʭ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʝʥʶ ʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʥʦ ʠʥʦʛʜʘ ʧʨʠʥʠʤʘʝʤʳʝ ʨʝʰʝʥʠʷ 

ʚʳʟʳʚʘʶʪ ʫʜʠʚʣʝʥʠʝ ʠ ʫʩʣʦʞʥʝʥʠʝ ʚ ʨʘʙʦʪʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʣʷ ʧʨʠʤʝʨʘ, ʚ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʘʙʠʥʝʪʝ ʩʠʩʪʝʤʳ Google ʜʦʩʪʫʧ ʢ 

ʥʝʢʦʪʦʨʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʪʨʝʙʫʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʙʦʣʝʝ ʪʨʸʭ ʰʘʛʦʚ. ʊʘʢ ʜʣʷ 

ʟʘʧʫʩʢʘ ʠʥʩʪʨʫʤʝʥʪʘ Google Scholar ʥʝʦʙʭʦʜʠʤʦ ʜʚʘʞʜʳ ʨʘʩʢʨʳʚʘʪʴ 

ʫʧʨʦʱʸʥʥʦʝ ʤʝʥʶ, ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʭʦʜʠʪʴ ʚ ʩʘʤʳʡ ʢʦʥʝʮ ʦʢʥʘ (ʨʠʩ.). ʇʨʠ 

ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʤʝʩʪʠʪʴ 

ʷʨʣʳʢ ʚʳʟʦʚʘ ʧʨʠʣʦʞʝʥʠʷ ʚ ʙʳʩʪʨʫʶ ʧʘʥʝʣʴ. 

ʉʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ ʧʦʢʘʟʳʚʘʝʪ ʧʦʪʝʨʶ ʢʦʥʪʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ 

ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʥʶ ʚ ʩʠʩʪʝʤʝ MS Word 2016 (ʨʠʩ. 2), ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ 

ʜʦʙʘʚʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʠ ʥʝʠʥʪʫʠʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 
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ʈʠʩ. 1. ʇʦʠʩʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʷʨʣʳʢʘ ʧʨʠʣʦʞʝʥʠʷ Google Scholar 

 

ʊʘʢ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʦʙʲʝʢʪʘ, ʢʨʦʤʝ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 2-3 (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ) ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘ ʥʘʩʪʨʦʡʢʠ, ʘ ʚ ʤʝʥʶ 

ʜʦʙʘʚʣʷʝʪʩʷ ʧʫʥʢʪ, ʢʦʪʦʨʳʡ ʥʠʢʘʢ ʥʝ ʚʳʜʝʣʷʝʪʩʷ ʠʟ ʦʩʪʘʣʴʥʦʛʦ ʧʝʨʝʯʥʷ 

ʧʫʥʢʪʦʚ ʤʝʥʶ. ʇʨʠ ʧʝʨʝʦʙʫʯʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʳʢʣʠ ʢ 

ʜʨʫʛʠʤ ʠʥʪʝʨʬʝʡʩʘʤ, ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʢ ʜʠʥʘʤʠʯʝʩʢʠʤ ʤʝʥʶ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʜʣʠʪʝʣʴʥʳʭ. 

ʇʦʜʦʙʥʳʝ ʧʨʠʤʝʨʳ ʪʨʝʙʫʶʪ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ 

ʪʝʥʜʝʥʮʠʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʩʥʦʚʥʳʤʠ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʥʘ ʨʳʥʢʝ ʇʆ. ʆʜʥʘʢʦ ʦʥʠ ʤʦʛʫʪ ʪʱʝʪʥʳʤʠ ʚ ʩʚʷʟʠ ʩ 

ʩʦʟʜʘʥʠʝʤ ʮʝʣʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʝʘʜʘʧʪʠʨʫʶʱʠʭʩʷ ʠʥʪʝʨʬʝʡʩʦʚ ʠʣʠ 

ʘʜʘʧʪʠʨʫʶʱʠʭʩʷ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʮʝʣʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʘ ʥʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

(ʦʜʥʠʤ ʠʟ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʣʘʢʘ ʪʝʛʦʚ ʥʘ 

ʧʨʦʜʘʚʘʝʤʫʶ ʧʨʦʜʫʢʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʨʠʠ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ). 

 

 
ʈʠʩ. 2. ʀʟʙʳʪʦʯʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʠ ʥʝʠʥʪʫʠʪʠʚʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʥʶ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʦʙʲʝʢʪʘʤʠ ʚ MS Word 2016 
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ɺʳʚʦʜʳ 

ɿʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʝʥʶ ʚ ʧʨʝʜʝʣʘʭ ʘʜʘʧʪʠʨʫʶʱʠʭʩʷ 

ʩʠʩʪʝʤ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʝʡʩʪʚʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʧʦʜʭʦʜʘ ʢ ʜʘʥʥʳʤ ʨʝʰʝʥʠʷʤ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʤʦʜʝʣʝʡ ʠʥʪʝʨʬʝʡʩʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʤʦʜʝʣʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʧʨʦʮʝʩʩʦʚ ʤʦʜʠʬʠʢʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ. 

ɻʠʙʢʦʩʪʴ ʥʘʩʪʨʦʝʢ ʠʥʪʝʨʬʝʡʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʧʦʜʭʦʜʦʚ ʢ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʤʝʥʶ ʚ ʘʜʘʧʪʠʨʫʶʱʠʭʩʷ ʩʠʩʪʝʤʘʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʢʣʦʥʥʦʩʪʴ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢ ʟʘʢʨʳʪʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʠʬʠʢʘʮʠʠ 

ʠʥʪʝʨʬʝʡʩʘ ʧʦʜ ʩʚʦʠ ʥʫʞʜʳ.  

ʇʨʠ ʵʪʦʤ ʧʦʚʝʜʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʩʠʩʪʝʤ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʧʘʩʩʠʚʥʳʤ ʠ ʩʪʘʪʠʯʥʳʤ, ʪ.ʝ. ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʩʩʠʠ ʘʜʘʧʪʘʮʠʠ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʥʶ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʦʩʪʨʳʤ ʚʦʧʨʦʩʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʦʚ ʠʣʠ ʩʧʨʘʚʦʯʥʳʭ 

ʩʠʩʪʝʤ ʩ ʵʣʝʤʝʥʪʘʤʠ ʘʜʘʧʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
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Annex for papers written in Ukrainian and Russian 

 

This article is devoted to the problem of creating dynamic elements in adaptive 

systems. Author analyzed approaches to the formation of the adaptive 

intelligent interface for solving the problem, the models of the components of 

the adapting systems were constructed and the problems that arise in the 

formation of dynamic menus in systems with an adaptive interface were 

considered. Most often abroad such interfaces are widely used to create 

search, recommendatory and training systems. Domestic research is carried 

out, mainly, in educational institutions for the creation of specialized systems. 

The main problem that the author encountered during the writing of this article 

is the lack of a description of the logic of the decisions made when constructing 

adapters in modern systems of the world's leading developers. Virtually all 

research relies more on the experience of authors and peer review, which often 

leads to erroneous conclusions. The constructed models assume a multilevel 

nesting and tree structure. 

 

 

 

 

ʂʃɸʉʀʌɯʂɸʎɯʗ ʉʀʉʊɽʄ ɺʀʗɺʃɽʅʗ ɺʊʆʈɻʅɽʅʔ ɺ 

ʈʆɿʇʆɼɯʃɽʅɯ ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ 

 

ɯʚʘʥ ɹʫʨʤʘʢʘ 

 

 

ɸʥʦʪʘʮʽʷ: ʈʦʟʛʣʷʥʫʪʽ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ, ʥʘʚʝʜʝʥʘ ʾʭ 

ʢʣʘʩʠʬʽʢʘʮʽʷ. ʇʨʦʚʝʜʝʥʝ ʧʦʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ ʟʣʦʚʞʠʚʘʥʴ ʪʘ 

ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ ʥʘ ʧʨʝʜʤʝʪ  ʤʦʞʣʠʚʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʪʘ 

ʧʨʠʧʠʥʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʘʪʘʢ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʉʠʩʪʝʤʘ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ, ʘʥʦʤʘʣʴʥʘ ʧʦʚʝʜʽʥʢʘ 

ʤʝʨʝʞʽ, ʤʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ʘʪʘʢ. 

 

ɺʩʪʫʧ 

ʋ ʟʚôʷʟʢʫ ʽʟ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʩʪʽʡʥʦ 

ʟʤʽʥʶʶʪʴʩʷ ʷʢ ʢʘʥʘʣʠ ʚʠʪʦʢʫ, ʪʘʢ ʽ ʩʧʦʩʦʙʠ ʟʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʨʝʙʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʝʢʩʧʣʫʘʪʘʮʽʻʶ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ɼʉʇ "ʏʦʨʥʦʙʠʣʴʩʴʢʘ ɸɽʉ'', ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʦʚʦʛʦ ʢʦʥʬʘʡʥʤʝʥʪʫ, ʪʦʱʦ ʧʦʩʪʘʻ 
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ʟʘʜʘʯʘ ʚʠʙʦʨʫ ʷʢʽʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. 

 ɿʘʩʦʙʽʚ ʷʢʽ ʤʦʛʣʠ ʙ ʩʪʦʚʽʜʩʦʪʢʦʚʦ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʥʝʤʘʻ, ʧʨʦʪʝ 

ʻ ʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʤʦʤʝʥʪʽʚ  ʧʨʠ ʧʦʙʫʜʦʚʽ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ  ʤʝʨʝʞʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʘ ʷʢʽ ʪʝʨʙʘ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ.  

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ, ʻ ʢʦʥʮʝʧʮʽʷ ʛʣʠʙʦʢʦʛʦ ʟʘʭʠʩʪʫ ʤʝʨʝʞʽ. ɰɰ 

ʽʜʝʷ ʧʦʣʷʛʘʻ ʚ ʙʘʛʘʪʦʨʽʚʥʝʚʦʩʪʽ ʟʘʭʠʩʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʟʙʠʪʢʠ 

ʧʦʚôʷʟʘʥʽ ʟ ʤʦʞʣʠʚʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʙʝʟʧʝʢʠ ʤʝʨʝʞʽ. ʇʨʠ ʮʴʦʤʫ ʦʜʥʠʤ ʟ 

ʥʘʡʛʦʣʦʚʥʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʻ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ 

(ʘʪʘʢ). 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʉɺɺ 

ʉʠʩʪʝʤʦʶ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ (ʉɺɺ) ʥʘʟʠʚʘʶʪʴ ʩʠʩʪʝʤʫ, ʱʦ ʟʙʠʨʘʻ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʤʧôʶʪʝʨʥʫ ʩʠʩʪʝʤʫ ʘʙʦ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʤʝʨʝʞʫ, ʱʦ 

ʟʘʭʠʱʘʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫʻ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ ʾʾ 

ʙʝʟʧʝʢʠ. 

 ʉɺɺ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ  ʚʠʭʦʜʷʯʠ ʟ ʝʪʘʧʽʚ ʟʜʽʡʩʥʝʥʥʷ ʘʪʘʢʠ (ʨʠʩ.1). 

ɯʩʥʫʻ ʪʘʢʦʞ ʧʽʜʭʽʜ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʉɺɺ ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʷʢʘ ʩʘʤʝ ʯʘʩʪʠʥʘ 

ʤʝʨʝʞʽ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʘʪʘʢʦʶ [1]: 

¶ Host-based (ʘʪʘʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʝʚʥʠʡ ʚʫʟʦʣ ʤʝʨʝʞʽ); 

¶ Network-based (ʘʪʘʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʫʩʶ ʤʝʨʝʞʫ, ʘʙʦ ʥʘ ʾʾ ʩʝʛʤʝʥʪ). 

ɿʘ ʘʨʭʽʪʝʢʪʫʨʦʶ ʉɺɺ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ 

¶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ï ʫʩʽ ʦʙʯʠʩʣʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʘ ʦʜʥʽʡ 

ʨʦʙʦʯʽʡ ʩʪʘʥʮʽʾ; 

¶ ʨʦʟʧʦʜʽʣʝʥʽ ʩʠʩʪʝʤʠ ï ʩʝʥʩʦʨʠ, ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʮʝʥʪʨ ʘ ʪʘʢʦʞ 

ʢʦʥʩʦʣʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ï ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ, ʪʘ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ 

ʥʘ ʨʽʟʥʠʭ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʷʭ; 

¶ ɿʘ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʧʝʨʝʜʥʽʭ ʧʦʜʽʡ: 

¶ ʩʠʩʪʝʤʠ ʙʝʟ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʥʫ ï ʢʦʞʥʘ ʧʦʜʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʥʝʟʘʣʝʞʥʦ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ; 

¶ ʩʠʩʪʝʤʠ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʩʪʘʥʫ ï ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʚʨʘʭʦʚʫʻʪʴʩʷ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʧʝʨʝʜʥʽ ʧʦʜʽʾ; 

ɿʘ ʨʝʘʢʮʽʻʶ ʥʘ ʚʪʦʨʛʥʝʥʥʷ: 

¶ ʧʘʩʠʚʥʽ ʩʠʩʪʝʤʠ ï ʧʽʜ ʯʘʩ ʚʪʦʨʛʥʝʥʥʷ ʧʦʜʘʻʪʴʩʷ ʩʠʛʥʘʣ ʪʨʠʚʦʛʠ ʪʘ 

ʨʦʙʠʪʴʩʷ ʟʘʧʠʩ ʫ ʞʫʨʥʘʣ; 

¶ ʘʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ï ʧʽʜ ʯʘʩ ʘʪʘʢʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʤʽʨʠ 

ʟʘʭʠʩʪʫ. 
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ʈʠʩ. 1 ʂʣʘʩʠʬʽʢʘʮʽʷ ʉɺɺ ʟʘ ʝʪʘʧʦʤ ʟʜʽʡʩʥʝʥʥʷ ʘʪʘʢʠ 
 

ɿʘ ʤʝʪʦʜʘʤʠ ʚʠʷʚʣʝʥʥʷ ʘʪʘʢ: 

¶ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʟʣʦʚʞʠʚʘʥʴ (ʉɺɿ) ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʰʫʢ 

ʰʘʙʣʦʥʽʚ ʚʽʜʦʤʠʭ ʘʪʘʢ ʚ ʤʝʨʝʞʝʚʦʤʫ ʪʨʘʬʽʢʫ ʘʙʦ ʚʠʩʦʢʦʨʽʚʥʝʚʠʭ ʜʘʥʠʭ; 

¶ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ (ʉɺɸ) ï ʤʘʶʪʴ ʧʨʦʬʽʣʴ ʥʦʨʤʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʪʘ ʟʘʬʽʢʩʦʚʫʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʴʦʛʦ; 

¶ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ ʚ ʧʨʦʪʦʢʦʣʽ (ʉɺʇ)ï ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʥʘʛʣʷʜ ʟʘ ʢʦʨʝʢʪʥʽʩʪʶ ʜʦʪʨʠʤʘʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ 

ʬʽʢʩʘʮʽʷ ʧʦʨʫʰʝʥʥʷ. 

ʇʦʨʽʚʥʷʥʥʷ ʉɺɿ ʪʘ ʉɺɸ 

ʉʠʩʪʝʤʦʶ ʚʠʷʚʣʝʥʥʷ ʟʣʦʚʞʠʚʘʥʴ (ʉɺɿ) ʥʘʟʠʚʘʶʪʴ ʩʠʩʪʝʤʫ, ʱʦ 

ʟʜʽʡʩʥʶʻ  ʧʦʰʫʢ  ʰʘʙʣʦʥʽʚ ʚʽʜʦʤʠʭ ʘʪʘʢ ʫ ʤʝʨʝʞʝʚʦʤʫ ʪʨʘʬʽʢʫ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʪʘ ʧʨʠʧʠʥʝʥʥʷ ʚʪʨʫʯʘʥʥʷ ʚ ʤʝʨʝʞʫ. 

ʇʝʨʰʽ ʉɺɿ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʠʛʥʘʪʫʨʠ ï ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʘʡʪʽʚ ʫ 

ʤʝʨʝʞʝʚʠʭ ʧʘʢʝʪʘʭ, ʷʢʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʰʝʣʣ ʢʦʜʠ ʘʙʦ ʬʦʨʤʘʪʠ ʜʘʥʠʭ 

ʤʝʨʝʞʝʚʠʭ ʚʽʨʫʩʽʚ [2]. 

ʉʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ (ʉɺɸ) ʧʨʘʮʶʶʪʴ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ 

ʥʦʨʤʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʤʝʨʝʞʽ. ɺʦʥʠ ʨʝʘʛʫʶʪʴ, ʷʢʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʘʥʦʤʘʣʴʥʝ 

ʚʽʜʭʠʣʝʥʥʷ [3].  

ɺ ʦʩʥʦʚʽ ʉɺɸ, ʷʢ ʧʨʘʚʠʣʦ ʣʝʞʠʪʴ ʘʣʛʦʨʠʪʤ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʱʦ ʤʦʞʝ 

ʚʠʷʚʠʪʠ ʘʥʦʤʘʣʽʾ ʫ ʟʘʛʘʣʴʥʦʤʫ ʧʦʪʦʮʽ ʽʥʬʦʨʤʘʮʽʾ. ʅʘ ʧʨʘʢʪʠʮʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʯʘʩʪʢʦʚʠʡ ʧʽʜʭʽʜ: ʙʫʜʫʻʪʴʩʷ ʥʦʨʤʘʣʴʥʠʡ ʧʨʦʬʽʣʴ 

ʤʝʨʝʞʽ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʣʠʰʝ ʥʦʨʤʘʣʴʥʠʡ ʩʪʘʥ ʘʢʪʠʚʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʥʘʙʦʨʫ 

ʧʘʨʘʤʝʪʨʽʚ, ʘ ʪʘʢʦʞ ʽʥʪʝʨʚʘʣʠ, ʚ ʤʝʞʘʭ ʷʢʠʭ ʧʘʨʘʤʝʪʨʠ ʚʚʘʞʘʶʪʴʩʷ 

ʥʦʨʤʘʣʴʥʠʤʠ. ɺʠʭʽʜ ʟʘ ʮʽ ʤʝʞʽ ʚʚʘʞʘʻʪʴʩʷ ʘʥʦʤʘʣʽʻʶ. 

 ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʭʠʙʥʠʭ ʩʧʨʘʮʴʦʚʫʚʘʥʴ, 

ʪʦʤʫ ʧʨʠ ʨʦʙʦʪʽ ʨʝʘʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ.  

ʇʝʨʝʚʘʛʘʤʠ ʉɺɸ ʚʚʘʞʘʶʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʘʪʘʢ ʪʘ 
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ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʛʥʘʪʫʨ, ʱʦ ʧʦʟʙʘʚʣʷʻ ʩʠʩʪʝʤʫ ʚʽʜ ʧʦʩʪʽʡʥʠʭ ʦʥʦʚʣʝʥʴ, ʪʘ 

ʜʦʧʦʤʘʛʘʻ ʢʦʨʠʩʪʫʚʘʯʫ ʟʙʝʨʝʛʪʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʚʝʥʜʦʨʘ. ɸʣʝ ʻ ʡ ʥʝʜʦʣʽʢʠ 

[4]: 

¶ ʩʢʣʘʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʫʯʙʦʚʦʾ ʚʠʙʽʨʢʠ; 

¶ ʚʠʩʦʢʽʡ ʨʽʚʝʥʴ ʭʠʙʥʠʭ ʩʧʨʘʮʴʦʚʫʚʘʥʴ; 

¶ ʩʢʣʘʜʥʽʩʪʴ ʚʚʝʜʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʪʨʘʪʝʛʽʾ ʥʘʚʯʘʥʥʷ ʪʘ 

ʭʘʨʘʢʪʝʨ ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʝʮʠʬʽʢʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɺʠʭʦʜʷʯʠ ʟ  ʚʠʱʝ ʟʘʟʥʘʯʝʥʦʛʦ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʱʦ ʉɺɸ ʪʘ ʉɺɿ  

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʚʽʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʘʪʘʢ,ʱʦ ʨʦʙʠʪʴ ʾʭ ʥʘʡʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʤʠ, ʽ, ʷʢ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʨʦʙʦʪʠ ʮʠʭ ʜʚʦʭ ʩʠʩʪʝʤ, ʤʦʞʥʘ ʥʘʜʘʪʠ 

ʥʘʩʪʫʧʥʫ ʧʦʨʽʚʥʷʣʴʥʫ ʪʘʙʣʠʮʶ (ʪʘʙʣ.1). 

 

ʊʘʙʣʠʮʷ 1.1 ï ʇʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ ʉɺɺ 

 

 

 

ɺʠʩʥʦʚʢʠ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ 

ʻ ʩʠʩʪʝʤʠ ʚʠʷʚʣʥʥʷ ʘʥʦʤʘʣʽʡ ʪʘ ʩʠʛʥʘʪʫʨʥʽ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ 

ʟʣʦʚʞʠʚʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʥʘʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʤʝʪʦʜʫ ʪʨʝʙʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʤʝʨʝʞʽ, ʜʦʩʪʫʧʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʨʘʬʽʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʩʠʛʥʘʪʫʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʚʠʷʚʣʝʥʥʷ ʟʣʦʚʞʠʚʘʥʴ ʜʦʟʚʦʣʷʻ ʟʘʭʠʩʪʠʪʠ ʤʝʨʝʞʫ ʚʽʜ ʙʽʣʴʰʦʩʪʽ ʘʪʘʢ ʭʦʯʘ 

ʡ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʝ ʨʝʩʫʨʩʽʚ.  
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʦʙʣʝʤʘ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ, ʤʝʜʠʯʥʽ ʫʩʪʘʥʦʚʠ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʙʘʟʠ 

ʜʘʥʠʭ, ʦʙ'ʻʢʪʥʦ-ʨʝʣʷʮʽʡʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

 

ɼʦʩʣʽʜʞʝʥʦ ʧʨʦʙʣʝʤʫ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚʘʭ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʮʝ ʘʢʪʫʘʣʴʥʘ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʧʨʦʙʣʝʤʘ ʯʝʨʝʟ 

ʰʚʠʜʢʠʡ ʨʽʩʪ ʦʙ'ʻʤʫ ʽʥʬʦʨʤʘʮʽʾ. ʊʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʦ ʚʠʙʨʘʪʠ ʧʨʘʚʠʣʴʥʠʡ 

ʤʝʪʦʜ ʾʾ ʚʠʨʽʰʝʥʥʷ. ʆʙʨʘʥʦ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʡ ʰʣʷʭ ʚʠʨʽʰʝʥʥʷ ʚ 

ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʠʤ ʻ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ. ʎʝʡ 
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ʰʣʷʭ ʤʘʻ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ. ʅʘʧʨʠʢʣʘʜ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ, 

ʨʦʟʧʦʜʽʣ ʜʘʥʠʭ, ʨʦʟʧʦʜʽʣ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʧʦʨʪʘʪʠʚʥʽʩʪʴ ʪʘ ʽʥʰʝ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʚʠʨʽʰʫʻ ʮʶ ʧʨʦʙʣʝʤʫ ʪʘ 

ʚʠʷʚʣʝʥʽ ʡʦʛʦ ʥʝʜʦʣʽʢʠ. ʅʘʡʙʽʣʴʰʠʡ ʟ ʥʠʭ - ʜʦʨʦʛʘ ʧʣʘʪʘ. ɹʘʛʘʪʦ 

ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ ʥʝ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʢʫʧʠʪʠ ʮʝʡ ʧʨʦʜʫʢʪ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʟ ʫʩʫʥʝʥʥʷʤ 

ʥʝʜʦʣʽʢʽʚ ʽʩʥʫʶʯʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʉʴʦʛʦʜʥʽ ʋʢʨʘʾʥʘ ʧʨʦʜʦʚʞʫʻ ʛʘʨʤʦʥʽʟʫʚʘʪʠ ʟʘʢʦʥʦʜʘʚʯʫ ʙʘʟʫ ʚ ʛʘʣʫʟʽ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʥʦʨʤ. ʋ 

ʙʽʣʴʰʦʩʪʽ ʢʣʽʥʽʢ ʚ ʋʢʨʘʾʥʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʜʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʣʽʢʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʮʽʻʥʪʘ, ʡʦʛʦ ʦʛʣʷʜʘʭ ʫ ʣʽʢʘʨʷ, 

ʧʨʠʟʥʘʯʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʚʠʧʠʩʘʥʠʭ ʨʝʮʝʧʪʽʚ ʽ ʪ.ʽʥ., ʱʦ ʚʠʢʣʶʯʘʻ 

ʦʪʨʠʤʘʥʥʷ ʦʙ'ʻʢʪʠʚʥʠʭ ʜʘʥʠʭ ʧʨʦ ʣʽʢʫʚʘʥʥʷ ʦʢʨʝʤʦʛʦ ʧʘʮʽʻʥʪʘ ʘʙʦ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʞʠʪʝʣʽʚ ʤʽʩʪʘ / ʨʘʡʦʥʫ ʚ ʮʽʣʦʤʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠ ʤʝʜʠʯʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʨʦʟʨʦʙʣʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʧʘʮʽʻʥʪ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʙʫʜʦʚʠ ʘʨʭʽʪʝʢʪʫʨʠ 

ʩʠʩʪʝʤ ʻ ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʘʥʥʷ ʷʢʽʩʥʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʥʘʩʝʣʝʥʥʶ ʋʢʨʘʾʥʠ. 

ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʤʝʜʠʯʥʠʭ 

ʮʝʥʪʨʽʚ, ʢʣʽʥʽʢ ʪʘ ʽʥʰʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫʩʪʘʥʦʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʧʝʨʚʠʥʥʦʛʦ ʨʽʚʥʷ ʥʘʜʘʥʥʷ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʾ, ʩʚʦʻʯʘʩʥʦʾ ʪʘ 

ʜʦʩʪʫʧʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʣʽʢʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ. ʈʦʟʤʽʱʝʥʥʷ 

ʤʝʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚ çʭʤʘʨʽè ʜʦʟʚʦʣʷʻ ʫʩʪʘʥʦʚʘʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ 

ʫʥʠʢʥʫʪʠ ʧʝʨʚʠʥʥʠʭ ʥʝʧʦʪʨʽʙʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʥʘ ʟʘʢʫʧʽʚʣʶ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʣʽʮʝʥʟʽʡ, ʽʩʪʦʪʥʦ ʟʥʠʟʠʪʠ ʩʫʢʫʧʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʦʣʦʜʽʥʥʷ ʩʠʩʪʝʤʦʶ ʽ, ʨʘʟʦʤ 

ʟ ʮʠʤ, ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʮʽʻʥʪʘ ʟ 

ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ ʚ ʨʝʞʠʤʽ 24/7. 

ʉʠʩʪʝʤʘ çʄʝʜʫʯʝʪè ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʤʝʜʠʯʥʠʭ ʮʝʥʪʨʽʚ, ʢʣʽʥʽʢ ʪʘ ʽʥʰʠʭ 

ʣʽʢʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚ. ɼʘʥʘ ʧʨʦʛʨʘʤʘ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʦʙʦʪʫ 

ʨʝʮʝʧʮʽʾ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʨʦʙʦʯʽ ʤʽʩʮʷ ʣʽʢʘʨʽʚ ʟʘʚʜʷʢʠ ʚʝʜʝʥʥʶ 

ʚʩʝʙʽʯʥʦʛʦ ʦʙʣʽʢʫ. ɭ ʧʦʧʝʨʝʜʥʽʡ ʟʘʧʠʩ ʧʘʮʽʻʥʪʽʚ, ʢʦʥʪʨʦʣʴ ʥʘʜʘʥʠʭ 

ʧʦʩʣʫʛ, ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʮʽʻʥʪʽʚ ʽ ʚʩʽʭ ʾʭ ʚʽʜʚʽʜʫʚʘʥʴ, ʘ ʪʘʢʦʞ 

ʟʙʝʨʽʛʘʥʥʷ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ ʢʦʞʥʦʛʦ ʢʣʽʻʥʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʜʘʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʽʜʚʠʱʠʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ, ʟʘʛʘʣʴʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʷʢ ʥʘʩʣʽʜʦʢ, ʧʨʠʙʫʪʦʢ. ʂʦʥʬʽʛʫʨʘʮʽʷ 

ʣʝʛʢʦ ʽ ʰʚʠʜʢʦ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʚʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ. 

ɻʥʫʯʢʘ ʩʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʪʘʙʣʠʮʽ, 

ʟʚʽʪʠ, ʛʨʘʬʽʢʠ, ʜʦʜʘʚʘʪʠ ʧʦʣʷ, ʟʘʜʘʚʘʪʠ ʩʧʠʩʢʠ ʽ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. ʇʨʦʛʨʘʤʘ 

ʜʣʷ ʤʝʜʠʯʥʦʛʦ ʮʝʥʪʨʫ ʽʥʪʫʾʪʠʚʥʦ ʧʨʦʩʪʘ ʽ ʟʨʦʟʫʤʽʣʘ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʘʢ 

ʷʢ ʥʝ ʚʠʤʘʛʘʻ ʢʚʘʣʽʬʽʢʫʶʪʴʩʷ ɯʊ-ʨʝʩʫʨʩʽʚ. 

ʉʠʩʪʝʤʘ çʄʝʜʫʯʝʪè ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʭ, ʘʣʝ ʽ 

ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʄɯʉ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽ ʟʘʛʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ʜʣʷ ʢʣʶʯʦʚʠʭ ʫʯʘʩʥʠʢʽʚ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 
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ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ: 

Å ʆʙʣʽʢ ʧʘʮʽʻʥʪʽʚ 

ɺʝʜʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ, ʾʭ ʘʥʢʝʪʥʠʭ ʜʘʥʠʭ ʪʘ ʢʦʥʪʘʢʪʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

Å ɼʦʚʽʜʥʠʢʠ 

ɺʝʜʝʥʥʷ ʜʦʚʽʜʥʠʢʽʚ ʧʦʩʣʫʛ ʢʣʽʥʽʢʠ, ʟʘʭʚʦʨʶʚʘʥʴ (ʜʽʘʛʥʦʟʽʚ), 

ʩʠʤʧʪʦʤʽʚ. 

Å ʈʝʻʩʪʨʘʮʽʷ ʚʩʽʭ ʚʽʟʠʪʽʚ (ʚʽʜʚʽʜʫʚʘʥʴ) ʢʣʽʻʥʪʽʚ 

Å ɿʘʧʠʩ ʥʘ ʧʨʠʡʦʤ 

ʇʦʧʝʨʝʜʥʽʡ ʟʘʧʠʩ ʢʣʽʻʥʪʽʚ ʥʘ ʧʨʠʡʦʤ ʜʦ ʣʽʢʘʨʷ ʘʙʦ ʥʘ ʧʨʦʮʝʜʫʨʫ, 

ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʯʝʨʛʠ ʥʘ ʧʨʠʡʦʤ ʜʦ ʣʽʢʘʨʷ. 

Å ʆʙʣʽʢ ʥʘʜʘʥʠʭ ʧʦʩʣʫʛ ʧʘʮʽʻʥʪʘʤ 

Å ʆʙʣʽʢ ʧʣʘʪʝʞʽʚ ʧʘʮʽʻʥʪʽʚ 

Å ɺʝʜʝʥʥʷ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ ʧʘʮʽʻʥʪʽʚ 

Å ʆʙʣʽʢ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʦʧʮʽʦʥʘʣʴʥʦ) 

Å ʄʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʙʣʽʢʫ ʱʦʤʽʩʷʯʥʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ 

ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

Å ɿʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ (ʣʽʢʘʨʽʚ), ʥʘʩʪʨʦʡʢʘ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʧʨʘʚ ʜʦʩʪʫʧʫ 

Å ʃʦʛʫʚʘʥʥʷ ʽ ʤʦʜʝʣʴʥʘ ʩʠʩʪʝʤʘ ʜʦʩʪʫʧʫ 

Å ʄʦʞʣʠʚʽʩʪʴ ʽʤʧʦʨʪʫ ʽ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ 

Å ɺʽʜʙʽʨ, ʧʦʰʫʢ, ʫʛʨʫʧʦʚʘʥʥʷ, ʩʦʨʪʫʚʘʥʥʷ ʜʘʥʠʭ ʟʘ ʨʽʟʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ 

Å ʇʽʜʛʦʪʦʚʢʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʟʚʽʪʽʚ 

Å ɻʥʫʯʢʘ ʩʪʨʫʢʪʫʨʘ ɹɼ ʟ ʥʘʣʘʰʪʫʚʘʥʥʷʤ ʧʽʜ ʙʫʜʴ-ʷʢʽ ʟʘʚʜʘʥʥʷ 

ʈʝʘʣʽʟʫʚʘʪʠ ʜʘʥʠʡ ʧʨʦʝʢʪ ʥʘ ʨʽʚʥʽ ʨʦʟʨʦʙʢʠ ʥʘʤ ʜʦʧʦʤʦʛʣʠ ʦʙ'ʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java, ʪʝʭʥʦʣʦʛʽʷ ORM (ʦʙ'ʻʢʪʥʦ-

ʨʝʣʷʮʽʡʥʘ ʧʨʦʝʢʮʽʷ) ʫ ʟʚ'ʷʟʮʽ ʟ ʉʂɹɼ (ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ) 

PostgreSQL ʪʘ ʬʨʝʡʤʚʦʨʢʠ Spring, Vaadin. 

ORM (Object-relational mapping) ð ʪʝʭʥʦʣʦʛʽʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʘ 

ʟʚ'ʷʟʫʻ ʙʘʟʠ ʜʘʥʠʭ ʟ ʢʦʥʮʝʧʮʽʷʤʠ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʩʪʚʦʨʶʶʯʠ çʚʽʨʪʫʘʣʴʥʫ ʦʙ'ʻʢʪʥʫ ʙʘʟʫ ʜʘʥʠʭè. ʎʷ 

ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ. ORM ʧʦʟʙʘʚʣʷʻ 

ʧʨʦʛʨʘʤʽʩʪʘ ʚʽʜ ʥʘʧʠʩʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʜʫ, ʯʘʩʪʦ ʦʜʥʦʤʘʥʽʪʥʦʛʦ ʽ 

ʩʭʠʣʴʥʦʛʦ ʜʦ ʧʦʤʠʣʦʢ, ʪʠʤ ʩʘʤʠʤ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʯʠ ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʨʦʙʢʠ. [1] 

Spring Framework ʥʘʜʘʻ ʧʦʚʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʜʣʷ ʩʫʯʘʩʥʠʭ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ Java. ɼʘʥʠʡ ʬʨʝʡʤʚʦʨʢ ʜʦʧʦʤʘʛʘʻ ʙʫʜʫʚʘʪʠ 

ʧʨʦʩʪʽ, ʧʦʨʪʘʪʠʚʥʽ, ʰʚʠʜʢʽ ʪʘ ʛʥʫʯʢʽ ʩʠʩʪʝʤʠ ʡ ʜʦʜʘʪʢʠ ʥʘ ʦʩʥʦʚʽ JVM. 

[2,3] 

Vaadin Framework ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʦʜʥʦʩʪʦʨʽʥʢʦʚʽ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʠ 

ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ ʚʝʙ-ʪʝʭʥʦʣʦʛʽʡ. ɭʜʠʥʘ ʚʠʤʦʛʘ - VM-ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, Java, ʷʢʫ ʤʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʧʨʠ ʥʘʧʠʩʘʥʥʽ 

ʥʘʰʦʛʦ ʧʨʦʝʢʪʫ. ɼʣʷ ʜʦʩʪʫʧʫ ʜʦ ʟʘʩʪʦʩʫʥʢʘ ʥʝʦʙʭʽʜʥʠʡ ʪʽʣʴʢʠ ʙʨʘʫʟʝʨ ʙʝʟ 

ʧʽʜʢʣʶʯʝʥʥʷ ʷʢʠʭ-ʥʝʙʫʜʴ ʙʽʙʣʽʦʪʝʢ.[4,5] 

https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%B8%D1%85
https://uk.wikipedia.org/wiki/%D0%9E%D0%B1%27%D1%94%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D1%96%D1%94%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D0%BD%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
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ɺʘʞʣʠʚʽ ʧʝʨʝʚʘʛʠ ʮʠʭ ʜʚʦʭ ʬʨʝʡʤʚʦʨʢʽʚ ʟʘʢʣʶʯʘʶʪʴʩʷ ʫ ʪʦʤʫ, ʱʦ 

ʚʦʥʠ ʙʝʟʢʦʰʪʦʚʥʽ, ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʾʭ ʬʫʥʢʮʽʦʥʘʣ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʨʦʟʨʦʙʢʫ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ, 

ʷʢʠʤ ʻ ʽ ʥʘʰ ʧʨʦʜʫʢʪ çʄʝʜʫʯʝʪè. 

ʆʪʞʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ çʄʝʜʫʯʝʪè ʤʦʞʥʘ ʥʝ 

ʪʽʣʴʢʠ ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʘʣʝ ʽ ʧʦʢʨʘʱʠʪʠ 

ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʎʴʦʤʫ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʩʧʨʠʷʻ ʢʦʤʧʘʢʪʥʝ ʟʙʝʨʽʛʘʥʥʷ 

ʜʘʥʠʭ ʧʨʦ ʧʘʮʽʻʥʪʽʚ ʣʽʢʘʨʥʽ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʧʦʰʫʢʫ ʟʘ ʟʘʜʘʥʠʤ 

ʰʘʙʣʦʥʦʤ. 
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The problem of storage of information in medical institutions is 

investigated. Nowadays it is a topical  and common problem because of fast 

increase of amount of information. That is why it is important to choose the 

right method of the solving of this problem. As a result, the most rational way is 

selected. It is storage of data in electronic form. This way has a lot of 

advantages. For example, an automation, an accessibility, a sharing, a 

collaboration, a portability and other. A software product that solves this 

problem is analyzed and its shortcomings are identified. The biggest weakness 

https://spring.io/
mailto:e.trunova@gmail.com)-
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is expensive pay. Many medical institutions do not have an opportunity to buy 

this product. An alternative solution to this problem with the elimination of the 

shortcomings of existing software is offered.  

 

 

 

ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ EKATRA ï WEB SCADA ɼʃʗ 

ʉʆɿɼɸʅʀʗ ʈɸʉʇʈɽɼɽʃɽʅʅʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ 

ʉʀʉʊɽʄ ʉ ɹʆʃʔʐʀʄ ʆɹʒɽʄʆʄ ɼɸʅʅʓʍ 

 

ʉ.ɻ. ɺʦʣʦʰʝʥʶʢ, ʆ.ʃ. ɿʠʥʦʚʝʮ 

 

 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Ekatra ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ, 

ʭʨʘʥʝʥʠʷ, ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʢʨʠʟʠʩʥʳʭ ʮʝʥʪʨʦʚ ɻʇ ʅɸʕʂ 

çʕʥʝʨʛʦʘʪʦʤè (ʜʘʣʝʝ ï ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ). 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʧʨʠʰʣʦʩʴ ʩʪʦʣʢʥʫʪʴʩʷ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ: 

- ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʦʩʪʫʧʘʶʱʠʭ ʦʧʝʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ (ʙʦʣʝʝ 

300 ʪʳʩ. ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ);  

- ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʰʪʘʪʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʙʣʦʢʦʚ ʠ ʦʙʱʝʩʪʘʥʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʥʥʳʝ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤʘʭ (ʧʝʨʚʠʯʥʳʝ ʩʠʩʪʝʤʳ); 

- ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʝʦʢʘʜʨʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ (ʦʢʦʣʦ 500 ʥʘ ʦʜʠʥ ʵʥʝʨʛʦʙʣʦʢ); 

- ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʥʘ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʦʙʨʘʞʘʪʴ  ʠʥʬʦʨʤʘʮʠʶ (ʙʦʣʝʝ 100 ʥʘ ʦʜʥʦʡ ɸʕʉ); 

- ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʱʘʜʦʢ, ʥʘ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʦ 

ʩʝʨʚʝʨʥʦʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʙʦʣʝʝ ʜʝʩʷʪʠ); 

- ʥʠʟʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʦʙʲʝʜʠʥʷʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʧʣʦʱʘʜʢʠ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʩʠʩʪʝʤ-ʠʩʪʦʯʥʠʢʦʚ 

ʜʘʥʥʳʭ ʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʜʘʥʥʳʭ; 

- ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʛʦʪʦʚʥʦʩʪʠ ʩʠʩʪʝʤʳ 

(0,99).  

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʝ ʢʦʤʤʝʨʯʝʩʢʠʭ SCADA  

ʟʘʪʨʫʜʥʝʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

-ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʥʝ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʨʘʙʦʪʫ ʩʦ ʩʪʦʣʴ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ; 

-ʧʦʢʫʧʥʦʝ ʇʆ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʮʝʥʦʚʘʷ 

ʧʦʣʠʪʠʢʘ ʢʦʤʤʝʨʯʝʩʢʠʭ SCADA ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʮʝʥʝ ʦʜʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ (ʪʵʛʘ); 

-ʦʪʩʫʪʩʪʚʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʤʝʥʘ 
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-ʜʘʥʥʳʤʠ ʠ ʢʦʥʚʝʨʪʘʮʠʠ ʚʠʜʝʦʢʘʜʨʦʚ ʩʠʩʪʝʤ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʠ 

ʜʨ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʩʦʙʩʪʚʝʥʥʦʝ 

ʇʆ, ʢʦʪʦʨʦʝ ʧʦʩʪʝʧʝʥʥʦ ʙʳʣʦ ʜʦʚʝʜʝʥʦ ʜʦ ʫʨʦʚʥʷ ʧʦʣʥʦʮʝʥʥʦʡ SCADA, 

ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʮʝʣʳʤ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʤʝʶʱʠʤʠʩʷ ʥʘ ʨʳʥʢʝ ʩʠʩʪʝʤʘʤʠ. 

ʇʆ ʨʘʟʨʘʙʦʪʘʥʦ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ 

ʂʦʥʩʦʨʮʠʫʤʘ W3C, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʝʛʦ ʨʘʟʚʠʚʘʪʴ, ʠʩʧʦʣʴʟʫʷ 

ʦʪʢʨʳʪʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʠʤʝʶʱʠʝʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʚ 

ʀʥʪʝʨʥʝʪʝ. 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨʳ. ʊʝʤ ʩʘʤʳʤ ʫʧʨʦʱʘʝʪʩʷ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʢʣʠʝʥʪʩʢʠʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʩʥʠʤʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʣʶʙʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʙʫʜʫʱʠʭ 

ʘʧʧʘʨʘʪʥʳʭ ʢʣʠʝʥʪʩʢʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʚʢʣʶʯʘʷ ʩʤʘʨʪʬʦʥʳ ʠ ʧʣʘʥʰʝʪʳ. 

ʇʆ ʨʘʙʦʪʘʝʪ ʥʘʧʨʷʤʫʶ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʧʝʨʚʠʯʥʳʭ ʩʠʩʪʝʤ 

(ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ), ʚʩʝ ʚʠʜʝʦʢʘʜʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʥʚʝʨʪʠʨʫʶʪʩʷ ʚ 

ʬʦʨʤʘʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʠʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨʦʤ. 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʤʝʭʘʥʠʟʤ çʧʦʜʧʠʩʢʠè ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʪʦʣʴʢʦ ʪʝʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪʩʷ 

ʧʦʪʨʝʙʠʪʝʣʷʤ, ʯʪʦ ʚʦ ʤʥʦʛʦ ʨʘʟ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʯʘʩʪʦ ʧʣʦʭʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ RDF (Resource Description Framework) ʤʦʜʝʣʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ W3ʉ ʂʦʥʩʦʨʮʠʫʤʦʤ. RDF-

ʭʨʘʥʠʣʠʱʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢʘʢ ʢ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʩʠʩʪʝʤ-ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʢ 

ʠʥʬʦʨʤʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʩʘʤʫ ʩʠʩʪʝʤʫ. ɺ RDF-ʭʨʘʥʠʣʠʱʝ ʢʘʞʜʳʡ 

ʦʙʲʝʢʪ ʜʦʩʪʫʧʝʥ ʠ ʩʚʷʟʘʥ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ ʯʝʨʝʟ URL (ʩʦʛʣʘʩʥʦ 

ʪʝʭʥʦʣʦʛʠʠ Semantic Web). ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʚ ʭʨʘʥʠʣʠʱʝ ʦʧʨʝʜʝʣʝʥʳ 

ʤʝʩʪʦ ʠ ʩʧʦʩʦʙ ʨʘʟʤʝʱʝʥʠʷ, ʧʨʘʚʠʣʘ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. ɼʘʥʥʳʝ, ʭʨʘʥʷʱʠʝʩʷ 

ʚ RDF-ʭʨʘʥʠʣʠʱʝ, ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʨʦʰʝʥʳ ʠ ʦʙʥʦʚʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ 

ʟʘʧʨʦʩʦʚ SPARQL. ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʠʤʦʡ ʚ RDF-

ʭʨʘʥʠʣʠʱʝ, ʠʩʧʦʣʴʟʫʶʪʩʷ Web Services. RDF-ʭʨʘʥʠʣʠʱʝ ʤʦʞʝʪ ʠʤʝʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʨʘʟʤʝʱʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʝʨʚʝʨʘʭ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʙʥʦʚʣʝʥʠʡ ʇʆ, ʘ ʪʘʢʞʝ, ʢʦʥʪʨʦʣʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʇʆ ʥʘ ʩʝʨʚʝʨʘʭ ʚʳʧʦʣʥʷʝʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʩʧʝʮʠʘʣʴʥʦʝ ʇʆ. ʕʪʦ ʇʆ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ 

ʩʠʩʪʝʤʳ, ʨʝʛʠʩʪʨʠʨʫʝʪ ʚʩʝ ʩʦʙʳʪʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʠʩʪʝʤʝ, 

ʦʪʩʣʝʞʠʚʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʦʪ ʧʝʨʚʠʯʥʳʭ ʩʠʩʪʝʤ, ʠʥʬʦʨʤʠʨʫʝʪ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ ʦ ʧʨʦʠʟʦʰʝʜʰʠʭ ʩʦʙʳʪʠʷʭ ʯʝʨʝʟ WEB-ʠʥʪʝʨʬʝʡʩ 

ʩʠʩʪʝʤʳ ʠʣʠ IRC-ʢʘʥʘʣʳ (Internet Relay Chat). 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʝʡʥʝʨʦʚ Docker ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ 

ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʝ, ʣʝʛʢʦ ʧʦʨʪʠʨʫʝʤʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ. 
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ʇʨʠʢʣʘʜʥʳʝ ʘʣʛʦʨʠʪʤʳ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʦʚ ʩʪʘʥʜʘʨʪʘ ʄʕʂ 61131-3, ʯʪʦ ʩʥʠʞʘʝʪ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʨʘʟʨʘʙʦʪʯʠʢʫ, ʥʝ ʪʨʝʙʫʷ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʇʆ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʟʘʪʨʘʪ ʥʘ ʩʦʟʜʘʥʠʝ, ʤʦʜʠʬʠʢʘʮʠʶ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʪʨʝʙʫʶʱʠʭ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʦʧʝʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʘʭ: 
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EKATRA SOFTWAREï WEB SCADA FOR CREATING OF ISTRIBUTED 

INFORMATION SYSTEMS WITH A LARGE AMOUNT OF DATA  

 

Sergey Voloshenyuk, Olga Zinovets 

 

IVL Equipment & Engineering Ltd 

 

Ekatra Software has been developed for creating and developing of the 

system for acquisition, processing, documenting, archiving, displaying and 

transferring data for SE NNEGC ñEnergoatomò Emergency Response Centers 

(hereinafter referred to as the data transfer system). 

The following difficulties encountered when creating the system: 

- A large volume of incoming operational data (more than 300 

thousand parameters per second);  

- The data sources are standard C&I systems of power units and 

plant level created by different manufacturers on various hardware and 

software platforms (primary systems); 

- A great number of video frames for information display (up to 

500 per one nuclear unit); 

- A great number of work stations, where information shall be 

displayed (more then one hundred at one NPP); 

- A great number of sites on which servers and communication 

equipment are installed (more than ten); 

- Low bandwidth of data transmission channels that connect 

different sites; 

- The need for continuous development and modernization of the 

system due to the increase of subsystems-data sources number and 

changes in the composition of data; 

- High requirements for system availability ratio (0,99).  

Solution of the tasks on the basis of commercial SCADA is difficult for the 

following reasons: 
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-The commercial systems are not designed for operation with such 

large amounts of data; 

-Purchased software has a high cost, because the price policy of 

commercial SCADA is based on the price of one parameter (tag); 

-The lack of tools for data exchange and video frames conversion from 

data source systems, etc. 

To create a data transfer system the own software has been developed. This 

software gradually was brought to the level of a full-fledged SCADA, which has 

a number of advantages in comparison with the systems available on the 

market. 

The software is designed in strict accordance with the recommendations of 

the W3C Consortium, which makes it easy to develop it by using of open source 

software products that are freely available in the Internet. 

Standard Internet browsers are used to provide information to the system 

users. Such approach simplifies the administration of client workplaces, 

removes the restriction on the number of workplaces, guarantees software 

operation with using of any modern and future hardware client platforms, 

including smartphones and tablets. 

The software operates directly with the information base of primary systems 

(data sources), all video frames are automatically converted into formats that 

can be interpreted by an Internet browser. 

The used mechanism of data receiving ñsubscribeò ensures to transfer only 

those data that are required to consumers. This approach greatly reduces the 

load on the data transmission channels. 

To store large amounts of often poorly formalized information, the RDF 

(Resource Description Framework) data representation model developed by 

the W3C Consortium is used. RDF storage provides storage and unified access 

to both information received from source data systems and to information 

characterizing the system itself. Each object is accessible and linked to other 

objects via a URL (according to Semantic Web technology) in an RDF 

repository. The place and method of placement, rules for access to them are 

defined for each object in the repository. The data stored in the RDF storage 

can be queried and updated by using of the SPARQL query language. Web 

Services are used to access information stored in the RDF store. RDF storage 

can have a distributed structure and be located on different servers. 

Distribution of software updates, as well as monitoring of software 

operation at servers, special software provides in automatic mode. This 

software also monitors the status of the system, registers all events occurring in 

the system, monitors the receipt of changes from primary systems, informs the 

responsible persons about the events that occurred through the WEB-interface 

of the system or IRC channels (Internet Relay Chat). 

The used Docker containers technologies allow creating of self-sufficient, 

easily ported applications, automating of the software maintenance. 

Applied algorithms are implemented by development tools with using IEC 

61131-3 languages, which reduce the requirements to the developer and does 

not require special knowledge in the field of programming. 
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A significant advantage of the developed software is reduction of the costs for 

creating, modifying and maintaining of information systems, which require 

processing of large arrays of operational data. 

 

 

 

ɸʅɸʃʀɿ ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ ɻʉʇ çʏɽʈʅʆɹʓʃʔʉʂɸʗ ɸʕʉè ʉ  

ʎɽʃʔʖ ʆʇʊʀʄɸʃʔʅʆɻʆ ʈɸɿʄɽʑɽʅʀʗ ʋʇɸʂʆɺʆʂ ɼʃʗ 

ɺʈɽʄɽʅʅʆɻʆ ʍʈɸʅɽʅʀʗ ʈɸɼʀʆɸʂʊʀɺʅʓʍ ɺʊʆʈʀʏʅʓʍ 

ʆʊʍʆɼʆɺ 

 

ɽʚʛʝʥʠʷ ɺʪʦʨʥʠʢʦʚʘ  

 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʚʘʣʴʯʫʢ ɺʷʯʝʩʣʘʚ ʀʚʘʥʦʚʠʯ 

 

 
 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ɻʉʇ 

çʏʝʨʥʦʙʳʣʴʩʢʘʷ ɸʕʉè (ɻʉʇ ʏɸʕʉ) ʧʦ ʦʙʲʝʢʪʘʤ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʜʣʠʪʝʣʴʥʦʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ 

(ɼʉʆ ʠ ɺɸʆ). ʇʨʝʜʣʦʞʝʥʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ 

ʭʨʘʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʪʦʨʠʯʥʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦ ʦʯʠʩʪʢʝ 

ʚʦʜʳ ʠ ʞʠʜʢʠʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ (ʇʋʆ ɾʈʆ) ʦʪ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʆʉ)  ʠ ʪʨʘʥʩʫʨʘʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ (ʊʋʕ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʪʦʨʠʯʥʳʝ ʦʪʭʦʜʳ, ʪʨʘʥʩʫʨʘʥʦʚʳʝ ʵʣʝʤʝʥʪʳ, ɼʉʆ, 

ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ, ʧʨʦʝʢʪ ʅɹʂ, ʧʣʦʱʘʜʢʘ ʥʘ ʢʘʩʢʘʜʥʦʡ ʩʪʝʥʝ. 

 

ɺʚʝʜʝʥʠʝ 

ʈʘʜʠʦʘʢʪʠʚʥʦ-ʟʘʛʨʷʟʥʝʥʥʳʝ ʚʦʜʳ (ʈɿɺ), ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ɻʉʇ ʏɸʕʉ ʠ ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè (ʆʋ), ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʆʉ) ʠ 

ʘʢʪʠʚʥʦʩʪʴʶ ʪʨʘʥʩʫʨʘʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ (ʊʋʕ), ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʠʪʴ ʠʭ ʧʝʨʝʨʘʙʦʪʢʫ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʩʧʝʮʚʦʜʦʦʯʠʩʪʢʠ ˉ 4 (ʉɺʆ-

4) ɻʉʇ ʏɸʕʉ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʦʩʪʠʞʝʥʠʠ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʊʋʕ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʵʪʠʭ ʚʦʜʘʭ ʥʝ ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ 
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ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʠʭ ʥʘ ʟʘʚʦʜʝ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʞʠʜʢʠʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʦʪʭʦʜʦʚ (ɿʇɾʈʆ) [4]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ɻʉʇ ʏɸʕʉ ʨʝʘʣʠʟʫʝʪʩʷ çʇʨʦʝʢʪ 

ˉU4.01/11ʉ. ʆʙʲʝʢʪ çʈʝʢʦʥʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʱʝʥʠʷ ʩ 

ʨʘʜʠʦʘʢʪʠʚʥʦ-ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʚʦʜʘʤʠ ʠ ʞʠʜʢʠʤʠ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ 

ʦʪʭʦʜʘʤʠ ʚ ʯʘʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦ ʦʯʠʩʪʢʝ ʚʦʜʳ ʠ 

ʞʠʜʢʠʭ ʈɸʆ ʦʪ ʊʋʕ ʠ ʆʉ ʥʘ ɻʉʇ ʏɸʕʉè. 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦ ʦʯʠʩʪʢʝ ʚʦʜʳ ʠ 

ʞʠʜʢʠʭ ʈɸʆ ʦʪ ʊʋʕ ʠ ʆʉ  

ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʇʋʆ ɾʈʆ ï ʷʚʣʷʝʪʩʷ ʦʯʠʩʪʢʘ ʚʦʜʳ ʆʋ, 

ʨʘʜʠʦʘʢʪʠʚʥʦ-ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ ʅɹʂ ʠ ʢʫʙʦʚʦʛʦ ʦʩʪʘʪʢʘ ɻʉʇ ʏɸʕʉ ʦʪ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʜʦ ʫʨʦʚʥʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʵʪʠ ʦʪʭʦʜʳ ʥʘ ɿʇɾʈʆ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʊʋʕ ʜʦ ʫʨʦʚʥʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʠʪʴ ʚ ʙʫʜʫʱʝʤ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʝ ʟʘʭʦʨʦʥʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ɿʇɾʈʆ. ʊʘʢʞʝ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʙʫʜʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚʪʦʨʠʯʥʳʝ 

ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ (ʈɸʆ) ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʆʉ ʠ ʊʋʕ [4].  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʮʝʧʦʯʢʘ ʦʯʠʩʪʢʠ ʨʘʜʠʦʘʢʪʠʚʥʦʡ ʚʦʜʳ ʠ ʢʫʙʦʚʦʛʦ 

ʦʩʪʘʪʢʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʆʉ ʠ ʊʋʕ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

 
ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʮʝʧʦʯʢʘ ʦʯʠʩʪʢʠ ʨʘʜʠʦʘʢʪʠʚʥʦʡ ʚʦʜʳ ʠ ʢʫʙʦʚʦʛʦ ʦʩʪʘʪʢʘ 

ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʆʉ ʠ ʊʋʕ [4] 

 

ʊʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʠ: 

- ʤʝʪʦʜʘ ʦʩʘʞʜʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʝʡ ï ʜʣʷ 

ʨʘʜʠʦʘʢʪʠʚʥʦ-ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ; 

- ʤʝʪʦʜʘ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʦʯʠʩʪʢʠ ï ʜʣʷ ʢʫʙʦʚʳʭ ʦʩʪʘʪʢʦʚ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʪʦʨʠʯʥʳʭ ʦʪʭʦʜʦʚ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚʪʦʨʠʯʥʳʝ ʦʪʭʦʜʳ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʠʟʢʦ-, 

ʩʨʝʜʥʝʘʢʪʠʚʥʳʤ ʜʦʣʛʦʩʫʱʫʩʪʚʫʶʱʠʤ (ʅʉɸ ɼʉʆ) ʈɸʆ. ʉʦʜʝʨʞʘʥʠʝ 

ʊʋʕ ʚʦ ʚʪʦʨʠʯʥʳʭ ʦʪʭʦʜʘʭ ʥʘʢʣʘʜʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 
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ʜʘʣʴʥʝʡʰʝʤʫ ʦʙʨʘʱʝʥʠʶ ʩ ʦʪʭʦʜʘʤʠ ʢʘʢ ʩ ʷʜʝʨʥʳʤʠ ʜʝʣʷʱʠʤʠʩʷ 

ʤʘʪʝʨʠʘʣʘʤʠ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ɻʉʇ ʏɸʕʉ ʦʪʩʫʪʩʪʚʫʝʪ 

ʘʧʨʦʙʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘʱʝʥʠʷ ʩ ʚʪʦʨʠʯʥʳʤʠ ʈɸʆ, ʚ 2015 ʛ. ʅʘ 

ɻʉʇ ʏɸʕʉ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ çʂʦʥʮʝʧʪʫʘʣʴʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʦ 

ʩʦʟʜʘʥʠʠ ʫʟʣʘ ʦʙʨʘʱʝʥʠʷ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʚʪʦʨʠʯʥʳʤʠ ʦʪʭʦʜʘʤʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʦʯʠʩʪʢʠ ʚʦʜʳ ʠ ʞʠʜʢʠʭ ʈɸʆ ʏɸʕʉ ʦʪ ʊʋʕ ʠ 

ʆʉè.  

ɺ ʨʘʤʢʘʭ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ: 

- ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʦʙʨʘʱʝʥʠʷ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ 

ʚʪʦʨʠʯʥʳʤʠ ʦʪʭʦʜʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʦʯʠʩʪʢʠ ʚʦʜʳ ʠ ʞʠʜʢʠʭ 

ʈɸʆ ʏɸʕʉ ʦʪ ʪʨʘʥʩʫʨʘʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ.  

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠʤʝʶʱʝʡʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ɻʉʇ ʏɸʕʉ ʩ ʮʝʣʴʶ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʫʧʘʢʦʚʦʢ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʚʪʦʨʠʯʥʳʤʠ 

ʦʪʭʦʜʘʤʠ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ [9]. 

ɸʥʘʣʠʟ ʦʙʲʝʢʪʦʚ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ɼʉʆ ʠ ɺɸʆ ʥʘ ɻʉʇ ʏɸʕʉ 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ɻʉʇ ʏɸʕʉ ʥʘʢʦʧʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʊʈʆ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʠʤ ʨʘʜʠʘʮʠʦʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʜʦʣʞʥʳ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ɼʉʆ ʠ ɺɸʆ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʟʜʘʝʪʩʷ 

ʨʷʜ ʦʙʲʝʢʪʦʚ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʪʦʨʳʭ 

ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʈɸʆ, ʚ ʪʦʤ ʯʠʩʣʝ ɼʉʆ ʠ ɺɸʆ. 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʋʢʨʘʠʥʳ, ʈɸʆ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʝ ʢʘʢ ɼʉʆ 

ʠ ɺɸʆ, ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʭʦʨʦʥʝʥʳ ʚ ʛʣʫʙʦʢʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʷʭ. 

ʅʦ ʚ ʨʘʤʢʘʭ çʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʱʝʥʠʷ ʩ 

ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʦʪʭʦʜʘʤʠè ʩʦʟʜʘʥʠʝ ʭʨʘʥʠʣʠʱʘ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʬʦʨʤʘʮʠʷʭ ʧʣʘʥʠʨʫʝʪʩʷ ʥʝ ʨʘʥʝʝ 2035 ʛʦʜʘ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɼʉʆ ʠ ɺɸʆ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʥʘ ʭʨʘʥʝʥʠʝ 

ʪʦʣʴʢʦ ʚ ʟʘʱʠʪʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ ʚʦ ɺʨʝʤʝʥʥʦʝ ʭʨʘʥʠʣʠʱʝ 

ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʪʚʝʨʜʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ (ɺʍɺɸʆ).  

ɺʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʪʚʝʨʜʳʭ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʥʘ 

ʧʨʦʤʧʣʦʱʘʜʢʝ ɻʉʇ ʏɸʕʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ 

ʚʨʝʤʝʥʥʦʤ ʭʨʘʥʠʣʠʱʝ ʪʚʝʨʜʳʭ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ (ɺʍʊɺɸʆ), 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʧʦʤʝʱʝʥʠʠ 12/2 ʟʜʘʥʠʷ ˉ 12. ɿʜʘʥʠʝ ˉ 12 ʙʳʣʦ 

ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʥʦʷʙʨʝ 1975 ʛ. ʉʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 40 ʣʝʪ (ʜʦ 2015ʛ.) [1]. 

ʉʫʱʝʩʪʚʫʶʱʠʭ, ʥʘ ɻʉʇ ʏɸʕʉ, ʤʦʱʥʦʩʪʝʡ ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʧʨʠʝʤ 

ɼʉʆ ʠ ɺɸʆ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʠʝʤʘ ʚʩʝʛʦ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʦʙʲʝʤʘ 

ʪʘʢʠʭ ʦʪʭʦʜʦʚ. ʉ ʫʯʝʪʦʤ ʩʨʦʢʦʚ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʦʚ, 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʈɸʆ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʪʩʝʢʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ɺɸʆ ʙʫʜʫʪ ʟʘʧʦʣʥʝʥʳ ʚ 2020 ʛ., ʘ 

ʦʪʩʝʢʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʅʉɸ-ɼʉʆ ï ʚ 2025 ʛ.[2]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ɻʉʇ ʏɸʕʉ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʝʢʪ 

çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʫʩʪʘʥʦʚʦʢ ʦʙʨʘʱʝʥʠʷ ʩ ʨʘʜʠʦʘʢʪʠʚʥʦ ʟʘʛʨʷʟʥʝʥʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʈɸʆ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉè. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ 

ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ɼʉʆ ʠ ɺɸʆ ʚ ʤʘʰʠʥʥʦʤ 

ʟʘʣʝ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ, ʦʜʥʘʢʦ ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʤ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 
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ʭʨʘʥʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ʦʪʭʦʜʦʚ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʇʋʆ 

ɾʈʆ [5].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʭʨʘʥʝʥʠʝ 

ʚʪʦʨʠʯʥʳʭ ʦʪʭʦʜʦʚ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʇʋʆ ɾʈʆ: 

- ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ɻʉʇ ʏɸʕʉ ʭʨʘʥʠʣʠʱʘʭ ʠʟ-ʟʘ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ, ʩʨʦʢʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʭʨʘʥʠʣʠʱ ʠ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʪʨʘʪʳ/ʚʳʛʦʜʘ; 

- ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʫʩʪʘʥʦʚʦʢ ʦʙʨʘʱʝʥʠʷ ʩ ʨʘʜʠʦʘʢʪʠʚʥʦ 

ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʈɸʆ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉè ʥʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʭʨʘʥʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ʦʪʭʦʜʦʚ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʇʋʆ ɾʈʆ. 

- ʫʧʘʢʦʚʢʠ ʩ ʦʪʭʦʜʘʤʠ, ʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʤʠ ʢʘʢ ɼʉʆ ʠ ɺɸʆ, ʚʦ 

ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʠʣʠʱʝ (ʤʘʰʟʘʣ 1-ʡ ʦʯʝʨʝʜʠ) ʨʘʟʨʝʰʝʥʦ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ 

ʦʪ ʟʘʚʦʜʘ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʪʚʝʨʜʳʭ ʈɸʆ (ɿʇʊʈʆ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʤʝʱʝʥʠʝ ʚʩʝʛʦ ʦʙʲʝʤʘ ʧʣʘʥʠʨʫʝʤʳʭ ʚʪʦʨʠʯʥʳʭ 

ʦʪʭʦʜʦʚ, ʙʝʟ ʨʝʘʣʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. 

ʇʫʪʠ ʨʝʰʝʥʠʷ 

ʉʦʛʣʘʩʥʦ çʂʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʅʦʚʦʛʦ ʙʝʟʦʧʘʩʥʦʛʦ 

ʢʦʥʬʘʡʥʤʝʥʪʘ            (ʂʇ ʅɹʂ)è  ʦʜʥʠʤ ʠʟ ʥʘʟʥʘʯʝʥʠʡ ʅɹʂ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ ʧʨʠʥʷʪʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʫʶ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʷ 

ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʪʝʭ ʦʪʭʦʜʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʝʤʣʝʤʳʭ 

ʩʧʦʩʦʙʦʚ ʟʘʭʦʨʦʥʝʥʠʷ [6].    

ɼʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʦʪʭʦʜʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʇʋʆ ɾʈʆ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʩʪʴ ʧʣʦʱʘʜʢʠ 

ʥʘ ʢʘʩʢʘʜʥʦʡ ʩʪʝʥʝ ʚʥʫʪʨʠ ʅɹʂ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ï 1160 ʤ
2
. ʇʣʦʱʘʜʢʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʤ ʨʝʣʴʝʬʝ ʥʘ ʦʪʤʝʪʢʘʭ ʦʪ 123,700 ʜʦ 

125,500.  ʉ ʩʝʚʝʨʘ ʠ ʚʦʩʪʦʢʘ ʧʣʦʱʘʜʢʘ ʦʛʨʘʥʠʯʝʥʘ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʧʦʜʧʦʨʥʦʡ ʩʪʝʥʦʡ, ʩ ʟʘʧʘʜʘ ï ʧʣʦʱʘʜʢʦʡ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ.   

ʇʣʦʱʘʜʢʘ ʢʘʩʢʘʜʥʦʡ ʩʪʝʥʳ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ 

ʭʨʘʥʝʥʠʷ ʫʧʘʢʦʚʘʥʥʳʭ ʈɸʆ,  ʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʭ ʢʘʢ ʅʉɸ ɼʉʆ, ʧʨʠ 

ʫʩʣʦʚʠʠ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʝʡʥʝʨʦʚ, ʠʩʭʦʜʷ ʠʟ ʜʦʧʫʩʪʠʤʳʭ 

ʚʣʠʷʥʠʡ ʥʘ ʦʩʘʜʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ  [7; 8].   

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʧʣʦʱʘʜʢʠ ʚʨʝʤʝʥʥʦʛʦ 

ʭʨʘʥʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʦʪʭʦʜʦʚ ʇʋʆ ɾʈʆ (ʬʨʘʛʤʝʥʪ ʠʟ [10]). 
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ʈʠʩ. 2. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʧʣʦʱʘʜʢʠ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʦʪʭʦʜʦʚ ʇʋʆ 

ɾʈʆ (ʟʘʰʪʨʠʭʦʚʘʥʦ) 
 

ʂʇ ʅɹʂ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʣʦʱʘʜʢʝ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ 

ʭʨʘʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ:  

- ʦʙʝʩʧʝʯʝʥʠʝ ʩʨʝʜʩʪʚ ʧʦʛʨʫʟʢʠ ʟʘʧʦʣʥʝʥʥʳʭ ʦʪʭʦʜʘʤʠ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ 

ʦʪʧʨʘʚʢʠ ʥʘ ʭʨʘʥʝʥʠʝ ʚ ʤʝʩʪʘʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʅɹʂ ʥʘ ʛʨʫʟʦʚʦʡ ʪʨʘʥʩʧʦʨʪ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʜʦʨʦʛʠ, ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʧʦʤʝʱʝʥʠʶ 

ʭʨʘʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ;    

- ʦʙʝʩʧʝʯʝʥʠʝ ʩʨʝʜʩʪʚ ʧʝʨʝʚʦʟʢʠ ʟʘʧʦʣʥʝʥʥʳʭ ʦʪʭʦʜʘʤʠ ʢʦʥʪʝʡʥʝʨʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʅɹʂ, ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ 

ʭʨʘʥʝʥʠʷ ʦʪʭʦʜʦʚ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʩʨʝʜʩʪʚ ʧʝʨʝʚʦʟʢʠ ʟʘʧʦʣʥʝʥʥʳʭ ʦʪʭʦʜʘʤʠ ʢʦʥʪʝʡʥʝʨʦʚ 

ʤʝʞʜʫ ʭʨʘʥʠʣʠʱʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅɹʂ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 
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ʦʯʠʩʪʢʠ, ʧʝʨʝʫʧʘʢʦʚʢʠ ʠʣʠ ʜʨʫʛʠʭ ʮʝʣʝʡ, ʪʨʝʙʫʶʱʠʭ ʧʝʨʝʤʝʱʝʥʠʷ 

ʭʨʘʥʠʤʳʭ ʦʪʭʦʜʦʚ [7].  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʧʣʦʱʘʜʢʘ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʦʪʭʦʜʦʚ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʋʢʨʘʠʥʳ, ʘ ʪʘʢʞʝ ʩʪʘʥʜʘʨʪʘʤʠ ʣʫʯʰʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʧʨʘʢʪʠʢʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ 

ʩʨʦʢʘʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ.  

ʉʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʅɹʂ ï 100 ʣʝʪ, ʚʳʧʦʣʥʝʥʳ ʧʫʪʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʥʫʪʨʠ ʅɹʂ ʤʝʞʜʫ ʚʩʝʤʠ ʧʣʦʱʘʜʢʘʤʠ 

ʦʙʨʘʱʝʥʠʷ ʩ ʈɸʆ (ʚʠʣʦʯʥʳʡ ʧʦʛʨʫʟʯʠʢ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 25 ʪ), 

ʦʙʝʩʧʝʯʝʥʘ ʬʠʟʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè.  

ʅʝʦʙʭʦʜʠʤʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʧʣʦʱʘʜʢʠ 

ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʦʪʭʦʜʦʚ ï ʚʳʜʝʣʠʪʴ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʥʘ 

ʧʣʦʱʘʜʢʝ ʢʘʩʢʘʜʥʦʡ ʩʪʝʥʳ, ʚʳʧʦʣʥʠʪʴ ʜʠʩʮʠʧʣʠʥʠʨʫʶʱʝʝ ʦʛʨʘʞʜʝʥʠʝ ʩ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʦʩʪʫʧʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʩʚʝʱʝʥʠʷ ʠ ʩʘʤʦʦʭʨʘʥʳ.  

ɺʳʚʦʜʳ 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʟʚʦʣʠʪ: 

- ʦʩʚʦʙʦʜʠʪʴ ʧʣʦʱʘʜʢʫ ɻʉʇ ʏɸʕʉ ʦʪ ʜʦʣʛʦʩʫʱʝʩʪʚʝʶʱʠʭ ʚʪʦʨʠʯʥʳʭ 

ʈɸʆ ʩ ʪʨʘʥʩʫʨʘʥʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ; 

- ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ɼʉʆ ʩ ʊʋʕ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʧʨʘʚʠʣ ʠ ʥʦʨʤ ʷʜʝʨʥʦʡ, 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʠʩʢʣʶʯʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ɼʉʆ ʩ ʊʋʕ ʥʘ 

ʧʣʦʱʘʜʢʝ ɻʉʇ ʏɸʕʉ. 
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Abstract: The analysis of SSE Chernobyl NPP (SSE ChNPP) infrastructure at 

the facilities of temporary storage of long-lived and active radioactive waste 

was conducted in the given article. The alternative solution has been proposed 

for the temporary storage of radioactive secondary waste, which will be 

produced within the operation of the installation  of water treatment and liquid 

radioactive waste processing of organic components and transuranium 

elements.  
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ɸʥʥʦʪʘʮʠʷ: ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʷʜʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè 

(ʆʋ) ʢʘʢ ʛʘʨʘʥʪʠʠ ʠʩʢʣʶʯʝʥʠʷ ʨʠʩʢʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʩʣʦʚʠʡ 

ʢʨʠʪʠʯʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʩʢʦʧʣʝʥʠʷ ʪʦʧʣʠʚʦ-ʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʊʉʄ). ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʝʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʡʪʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʝʨʠʬʝʨʠʠ 

ʷʜʝʨʥʦ-ʦʧʘʩʥʦʛʦ ʩʢʦʧʣʝʥʠʷ (ʗʆʉ) ʊʉʄ, ʩʢʨʳʪʦʛʦ ʚ ʟʦʥʝ ʧʨʦʧʣʘʚʣʝʥʠʷ 

ʙʝʪʦʥʘ ʦʧʦʨʥʦʡ ʧʣʠʪʳ (ʆʇ) ʢʦʣʦʜʮʘ ʰʘʭʪʳ ʨʝʘʢʪʦʨʘ. ɼʘʥʘ ʦʮʝʥʢʘ 

ʬʘʢʪʦʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ ʢʨʠʪʠʯʥʦʩʪʠ (ʦʙʲʸʤʘ, 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʤʘʩʩʳ ʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʪʦʧʣʠʚʘ, ʚʳʛʦʨʘʥʠʷ, 

ʧʣʦʪʥʦʩʪʠ, ʦʩʪʘʪʦʯʥʦʛʦ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ, ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʠ ʫʚʣʘʞʥʝʥʠʷ), ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘʙʣʶʜʘʝʤʘʷ ʜʠʥʘʤʠʢʠ ʥʝʡʪʨʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʗʆʉ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʭʦʣʦʜʥʳʡ ʢʨʠʪʠʯʝʩʢʠʡ 

ʠʥʮʠʜʝʥʪ (ʧʦʚʪʦʨʥʘʷ ʢʨʠʪʠʯʥʦʩʪʴ) ʠʶʥʷ 1990-ʛʦ ʛʦʜʘ, ʘ ʪʘʢʞʝ 

ʧʦʩʣʝʜʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʢʨʠʪʠʯʥʦʩʪʠ ʩ ʩʝʟʦʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ 

ʥʝʡʪʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʨʦʮʝʩʩʘʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʠ 

ʫʜʝʨʞʘʥʠʷ ʚ ʟʦʥʝ ʧʨʦʧʣʘʚʣʝʥʠʷ ʆʇ ʚʦʜʳ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ 

ʢʦʥʜʝʥʩʘʪʘ. ɺ ʫʩʣʦʚʠʷʭ ʥʦʚʦʛʦ ʙʝʟʦʧʘʩʥʦʛʦ ʢʦʥʬʘʡʥʤʝʥʪʘ (ʅɹʂ), 

ʧʨʝʢʨʘʱʝʥʠʠ ʜʦʩʪʫʧʘ ʚʦʜʳ ʚ ʆʋ, ʧʨʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʤ ʤʝʭʘʥʠʟʤʝ 

ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʧʝʨʝʫʚʣʘʞʥʝʥʥʦʡ ʨʘʟʤʥʦʞʘʶʱʝʡ ʩʨʝʜʳ ʗʆʉ, 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʚʨʘʪʥʦʡ ʢʨʠʪʠʯʥʦʩʪʴ ʥʝ ʤʦʞʝʪ ʙʠʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʦ 

ʠʩʢʣʶʯʝʥʘ. ʆʧʨʝʜʝʣʝʥʳ ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʤʝʨʳ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʝ ʨʠʩʢʠ 

ʚʦʟʚʨʘʪʥʦʡ ʢʨʠʪʠʯʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʫʧʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʢ ʩʨʝʜʝ ʗʆʉ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʜʝʨʥʦ-ʦʧʘʩʥʦʝ ʩʢʦʧʣʝʥʠʝ ʪʦʧʣʠʚʦʩʦʜʝʨʞʘʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʥʝʡʪʨʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚʦʟʚʨʘʪʥʘʷ ʢʨʠʪʠʯʥʦʩʪʴ, ʚʝʨʦʷʪʥʦʩʪʴ 

ʉʎʈ, ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʨʳ ʧʦʜʘʚʣʝʥʠʷ ʉʎʈ 

 

ʊʝʟʠʩʳ 

ʗʜʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʘʞʜʦʛʦ ʩʢʦʧʣʝʥʠʷ ʊʉʄ ʥʘ ʦʙʲʝʢʪʝ "ʋʢʨʳʪʠʝ" 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʜʦʢʘʟʘʥʥʦʡ ʛʘʨʘʥʪʠʝʡ ʦʪʩʫʪʩʪʚʠʷ/ʠʩʢʣʶʯʝʥʠʷ 

ʫʩʣʦʚʠʡ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʝʡʩʷ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ 

(ʉʎʈ) ʠ/ʠʣʠ ʥʘʣʠʯʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʢʨʠʪʠʯʥʦʩʪʠ ʷʜʝʨʥʦ-ʦʧʘʩʥʳʭ ʩʢʦʧʣʝʥʠʡ (ʗʆʉ), ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʉʎʈ ʚ ʢʦʪʦʨʳʭ ʥʝ ʠʩʢʣʶʯʝʥʘ. ɺʩʝ ʧʦʤʝʱʝʥʠʷ ʆʋ ʚ 

ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʩʢʦʧʣʝʥʠʷ ʊʉʄ ʧʨʠʟʥʘʥʳ ʷʜʝʨʥʦ-ʙʝʟʦʧʘʩʥʳʤʠ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʦʜʨʝʘʢʪʦʨʥʦʛʦ ʧʦʤʝʱʝʥʠʷ 305/2, ʛʜʝ 

ʚ ʟʦʥʝ ʧʨʦʧʣʘʚʣʝʥʠʷ ʦʧʦʨʥʦʡ ʧʣʠʪʳ (ʆʇ) ʢʦʣʦʜʮʘ ʰʘʭʪʳ ʨʝʘʢʪʦʨʘ 

ʥʘʭʦʜʠʪʩʷ ʗʆʉ. 

ɺ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʪʝʭʥʦʣʦʛʠʠ çʛʦʨʷʯʝʛʦè ʙʫʨʝʥʠʷ, ʦʙʥʘʨʫʞʝʥʠʝ 

ʩʢʦʧʣʝʥʠʷ ʠ ʦʮʝʥʢʘ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʢʨʠʪʠʯʥʦʩʪʠ (ʦʙʲʝʤ, ʦʪʨʘʞʘʪʝʣʠ,
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ʤʘʪʝʨʠʘʣʴʥʳʡ ʩʦʩʪʘʚ, ʤʘʩʩʘ ʠ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʪʦʧʣʠʚʘ, ʧʣʦʪʥʦʩʪʴ, 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʠ ʫʚʣʘʞʥʝʥʠʝ) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʩʪʫʧʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ 

ʩʨʝʜʝ ʗʆʉ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʢʠ ʥʝʡʪʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʝʨʠʬʝʨʠʠ ʗʆʉ, ʘ ʪʘʢʞʝ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʚʘʨʠʘʮʠʦʥʥʳʭ 

ʨʘʩʯʝʪʦʚ ʤʘʪʝʨʠʘʣʴʥʦʡ ʤʦʜʝʣʠ ʢʨʠʪʠʯʝʩʢʦʡ ʩʙʦʨʢʠ, ʚʧʠʩʳʚʘʶʱʝʡʩʷ ʚ 

ʟʦʥʫ ʧʨʦʧʣʘʚʣʝʥʠʷ ʙʝʪʦʥʘ ʆʇ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ 

ʷʚʣʷʣʠʩʴ: ʥʝʡʪʨʦʥʥʘʷ ʘʥʦʤʘʣʠʷ ʠʶʥʷ 1990-ʛʦ ʛʦʜʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʢʘʢ ʧʦʚʪʦʨʥʘʷ ʢʨʠʪʠʯʥʦʩʪʴ ʚ ʧʦʤʝʱʝʥʠʠ 305\2, ʘ 

ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʛʨʘʜʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠ ʢʦʦʨʜʠʥʘʪʳ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʤʘʩʩʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʦʧʣʠʚʘ ʚ ʗʆʉ. 

ʗʆʉ ʩ ʢʨʠʪʠʯʝʩʢʦʡ ʤʘʩʩʦʡ ʪʦʧʣʠʚʘ (15-20 ʪ U ʠ ʦʙʦʛʘʱʝʥʠʝʤ 1,15 %), 

ʠ ʬʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʳʤ ʚʥʫʪʨʝʥʥʠʤ ʠʩʪʦʯʥʠʢʘʤʠ ʥʝʡʪʨʦʥʦʚ 

ʩʧʦʥʪʘʥʥʦʛʦ ʜʝʣʝʥʠʷ Cm, Pu ʠ (Ŭ, n)-ʨʝʘʢʮʠʠ ʥʘ ʣʝʛʢʠʭ ʷʜʨʘʭ ʧʨʠʤʝʩʠ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʛʝʪʝʨʦʛʝʥʥʘʷ ʚʦʜʦ-ʫʨʘʥʦʚʘʷ ʩʠʩʪʝʤʘ, ʚ ʦʙʲʝʤʝ 

ʦʜʥʦʨʦʜʥʦʡ ʪʦʧʣʠʚʥʦʡ ʩʨʝʜʳ ʢʦʪʦʨʦʡ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʜʝʣʷʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ, ʧʨʠʤʝʩʠ ʠ ʚʥʫʪʨʝʥʥʠʝ ʠʩʪʦʯʥʠʢʠ ʥʝʡʪʨʦʥʦʚ. 

ɻʝʪʝʨʦʛʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʢʦʧʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʤʘʢʨʦʧʦʨ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʚʦʜʳ ʯʝʨʝʟ ʙʝʩʢʦʥʝʯʥʳʡ ʢʣʘʩʪʝʨ 

ʤʠʢʨʦʪʨʝʱʠʥ ʠ ʧʦʨʦʚʳʭ ʢʘʥʘʣʦʚ. ɼʣʷ ʩʠʩʪʝʤ ʩ ʥʠʟʢʦʦʙʦʛʘʱʝʥʥʳʤ 

ʪʦʧʣʠʚʦʤ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʥʘʜʢʨʠʪʠʯʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʜʦ-ʫʨʘʥʦʚʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʪ.ʝ. ʜʚʘ ʟʥʘʯʝʥʠʷ ʢʨʠʪʠʯʥʦʩʪʠ ʠ 

ʧʦʜʢʨʠʪʠʯʥʦʩʪʴ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʠʣʠ ʠʟʙʳʪʢʝ ʚʦʜʳ. 

ʗʆʉ ʥʘʭʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʦ ʚ ʚʦʜʝ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʟʘ ʚʪʦʨʳʤ 

ʟʥʘʯʝʥʠʝʤ ʢʨʠʪʠʯʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ ʭʦʣʦʜʥʦʤ 

ʢʨʠʪʠʯʝʩʢʦʤ ʠʥʮʠʜʝʥʪʝ ʠʶʥʷ 1990 ʛ. ʉʎʈ (ʧʦʚʪʦʨʥʘʷ ʢʨʠʪʠʯʥʦʩʪʴ) 

ʚʦʟʥʠʢʣʘ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ ʚ ʦʙʲʝʤʳ ʦʩʪʳʚʘʶʱʝʡ (<100 Áʉ) 

ʧʦʨʠʩʪʦʡ ʨʘʟʤʥʦʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʜʝʨʞʠʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 34 ʯ ʚ ʨʝʞʠʤʝ 

ʦʩʮʠʣʣʷʮʠʡ, ʛʘʰʝʥʠʝ ʉʎʈ ʧʨʦʠʟʦʰʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ.  

ʊʝʢʫʱʘʷ ʧʦʜʢʨʠʪʠʯʥʦʩʪʴ ʗʆʉ ʦʧʨʝʜʝʣʠʣʘʩʴ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʚʦʜʳ 

ʧʦʨʠʩʪʦʩʪʴʶ ʩʨʝʜʳ. ʉʪʘʙʠʣʴʥʦʩʪʴ ʧʦʜʢʨʠʪʠʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʘʚʘʨʠʡʥʳʭ ʟʥʘʯʝʥʠʡ (ʂʵʬι0,98), ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʦʩʪʫʧʣʝʥʠʷʤʠ ʚ ʦʙʲʝʢʪ "ʋʢʨʳʪʠʝ" ʘʪʤʦʩʬʝʨʥʦʡ, ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ. ʉʪʦʢʠ ʧʦʜʦʛʨʝʪʦʡ ʚʦʜʳ ʧʝʨʠʦʜʠʯʝʩʢʠ ʥʘʙʣʶʜʘʶʪʩʷ ʠʟ 

ʩʢʚʘʞʠʥ, ʟʘʙʦʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʧʨʦʧʣʘʚʣʝʥʠʷ ʙʝʪʦʥʘ ʦʧʦʨʥʦʡ 

ʧʣʠʪʳ.  

ʉʝʟʦʥʥʳʝ ʠ ʣʦʢʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʥʝʡʪʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʠʣʠ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʚʦʜʥʦʛʦ ʦʪʨʘʞʘʪʝʣʷ ʥʘ 

ʛʨʘʥʠʮʝ ʗʆʉ. ʇʘʜʝʥʠʝ ʥʝʡʪʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʤʦʤʝʥʪʘ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ, ʨʦʩʪ ʥʝʡʪʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʫʭʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʩʣʝ ʥʘʜʚʠʞʢʠ 

ʅɹʂ ʆʋ, ʨʦʩʪ ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʥʝʡʪʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʳʩʳʭʘʥʠʝʤ ʚʦʜʥʦʛʦ ʩʣʦʷ ʦʪʨʘʞʘʪʝʣʷ ʥʘ ʦʪʤʝʪʢʝ +9,1 ʧʨʠ ʧʨʝʢʨʘʱʝʥʠʠ 

ʜʦʩʪʫʧʘ ʘʪʤʦʩʬʝʨʥʦʡ ʚʦʜʳ ʠ ʥʝʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝʤ ʧʦʜʢʨʠʪʠʯʥʦʩʪʠ ʗʆʉ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʘʜʝʥʠʝ ʥʝʡʪʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʚ ʧʝʨʠʦʜ 

ʧʦʩʪʫʧʣʝʥʠʷ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʚʣʘʛʠ (ʤʘʡ ï ʘʚʛʫʩʪ). ʇʦʩʣʝ ʫʭʦʜʘ 

ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʚʣʘʛʠ ʠʟʤʝʥʝʥʠʝ ʇʇʅ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʪʦʣʴʢʦ ʩ 
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ʧʨʦʮʝʩʩʦʤ ʠʟʤʝʥʝʥʠʷ ʧʦʜʢʨʠʪʠʯʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʝʟʚʦʞʠʚʘʥʠʷ 

ʨʘʟʤʥʦʞʘʶʱʝʡ ʩʨʝʜʳ ʗʆʉ. ʋʤʝʥʴʰʝʥʠʝ ʥʝʡʪʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʫʜʝʪ 

ʦʟʥʘʯʘʪʴ, ʯʪʦ ʨʘʟʤʥʦʞʘʶʱʘʷʩʷ ʩʠʩʪʝʤʘ çʨʘʟʛʨʫʞʘʝʪʩʷ ʧʦ ʤʘʩʩʝè, ʘ ʨʦʩʪ 

ʇʇʅ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʪʦʣʴʢʦ ʚʦʟʚʨʘʪʥʦʡ ʢʨʠʪʠʯʥʦʩʪʴʶ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʵʬʬʝʢʪʘʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ çʚʦʟʚʨʘʪʥʦʡè 

ʢʨʠʪʠʯʥʦʩʪʠ, ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʜʝʛʨʘʜʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʩʧʝʢʪʨʘ ʧʦʨʠʩʪʦʩʪʠ ʠ/ʠʣʠ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʡ ʫʩʣʦʚʠʡ 

ʪʝʧʣʦʩʲʸʤʘ, ʥʦ ʚʝʨʦʷʪʥʦʩʪʴ çʚʦʟʚʨʘʪʥʦʡè ʢʨʠʪʠʯʥʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʧʝʨʝʫʚʣʘʞʥʝʥʥʦʡ 

ʩʨʝʜʳ ʢʨʠʪʠʯʝʩʢʦʡ ʢʦʤʧʦʟʠʮʠʠ. 

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʟʚʨʘʪʥʦʡ ʢʨʠʪʠʯʥʦʩʪʠ 

ʨʝʘʣʠʟʫʝʪʩʷ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʡʪʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʜʝʨʞʘʥʠʷ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʘ ʗʆʉ ʧʫʪʝʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʧʦʜʘʯʠ ʚʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʫ 

ʧʨʦʧʣʘʚʣʝʥʠʷ. ʊʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʨʠʪʝʨʠʠ ʠ ʧʨʦʮʝʜʫʨʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʡʪʨʦʥʥʳʭ ʘʥʦʤʘʣʠʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʧʦʜʢʨʠʪʠʯʥʦʩʪʠ ʗʆʉ 
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Annex for papers written in Ukrainian and Russian 

 

NEUTRON ACTIVITY AND CRITICALITY OF FCM ACCUMULATION 

IN CONDITIONS OF NSC 

 

Vysotsky E.D., Godun R.L., Doroshenko A.O. 

 

Abstract: For papers written in Ukrainian and Russian the title, authors, 

abstract, and keywords in English are obligated. Insert them at the end of 

paper after authorsô information, i.e. just here. The definition of nuclear safety 

of the Shelter Object (SO) is given as a guarantee of excluding of risks of 

criticality conditions occurrence for each fuel-containing material (FCM) 

cluster. The results of the analysis of the data of long-term monitoring of 

neutron activity and temperature at the periphery of the nuclear-hazardous 

cluster of FCM that hidden in the zone of penetration of the concrete of the 

base plate of the reactor cavity, are presented. It was estimated the factor space 

of the criticality parameters (volume, material composition, mass and mass 

fraction of fuel, burnup, density, residual heat release, heterogeneity and 

humidification) within the limits of which the experimentally observed 

dynamics of the neutron activity and the temperature is realized. It is shown 

that the cold critical incident (repeated criticality) of June 1990, as well as the 

subsequent state of subcriticality with seasonal fluctuations in neutron activity, 

determines by processes of water (from atmospheric precipitation and 

condensate) arrival and retention in the base plate melting zone. Under the 

conditions of new safe confinement (NSC) the stopping of water access into SO 

with the unpredictable mechanism of dehydration of the over-wetted breeding 

cluster, the probability of recurrent criticality can not be excluded for sure. 

Priority measures (that minimize the risks of recurrent criticality in the absence 

of directly access to nuclear-hazardous FCM) are identified 

Keywords: nuclear-dangerous accumulation of fuel-containing materials, 

neutron activity, recurrent criticality, probability of self-sustaining chain 

reaction (SSCR), preventive measures of SSCR suppression. 
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preventive measures of self-sustaining chain reaction suppression 

Position: junior researcher of Neutron-Physical Research Department 

 

 

 

ʈɸɿʈɸɹʆʊʂɸ ʇʈʀʃʆɾɽʅʀʗ ANDROID ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

API ICCTV ZONEMINDER  

 

ɻʘʚʨʠʣʝʥʢʦ ɸ.ɺ. , ɿʣʦʙʠʥ ʉ.ɺ.  

 

 

ɸʩʧʝʢʪʳ ʨʘʟʨʘʙʦʪʢʠ android ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʝʨʚʝʨʘ CCTV 

Zoneminder. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʚʝʨʥʦʛʦ API. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ï ʫʜʦʙʩʪʚʦ 

ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʣʝʛʢʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʢʣʠʝʥʪʦʚ ʜʣʷ 

ʜʨʫʛʠʭ ʧʣʘʪʬʦʨʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: CCTV, API, zoneminder, retrofit, rxandroid, 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʧʨʦʛʨʘʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, android, ʤʦʙʠʣʴʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ. 

 

ʋ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʤʘʨʪʬʦʥʘ ʝʩʪʴ ʥʘʙʦʨ ʧʦʣʝʟʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, 

ʢʦʪʦʨʳʤʠ ʦʥ ʧʦʣʴʟʫʝʪʩʷ ʧʦʯʪʠ ʢʘʞʜʳʡ ʜʝʥʴ, ʥʘʧʨʠʤʝʨ: ʤʝʩʩʝʥʜʞʝʨʳ, 

ʢʣʠʝʥʪʳ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʦʥʣʘʡʥ-ʙʘʥʢʠʥʛʠ ʠ ʪ.ʜ. ʅʦ ʟʘʜʫʤʳʚʘʣʠʩʴ ʣʠ 

ɺʳ ʢʘʢ ʦʥʠ ʨʘʙʦʪʘʶʪ? ʂʘʢ ʦʥʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʩʝʨʚʝʨʦʤ ʠ 

ʤʥʦʛʦ ʜʨʫʛʠʭ ʥʶʘʥʩʦʚ?  

ɺʝʙ-ʩʝʨʚʠʩʳ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ - ʬʨʦʥʪʝʥʜ ʠ ʙʵʢʝʥʜ. ʌʨʦʥʪʝʥʜ 

ʷʚʣʷʝʪ ʩʦʙʦʡ ʚʝʙ-ʩʘʡʪ, ʤʦʙʠʣʴʥʦʝ ʠʣʠ ʜʝʩʢʪʦʧʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ɹʵʢʝʥʜ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʧʦʣʥʷʝʪ ʥʝ ʤʝʥʝʝ ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ ï ʭʨʘʥʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ ʚ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʪ.ʜ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʥʦʛʦ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʫʙʣʠʯʥʦʝ 

API ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʝʙ-ʩʘʡʪ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 

ʜʣʷ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤ ʠʣʠ ʜʝʩʢʪʦʧʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

ɺ ʩʣʫʯʘʝ ʩ ʩʠʩʪʝʤʦʡ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ Zoneminder [1] ʥʘ ʙʵʢʝʥʜʝ 

ʚʳʧʦʣʥʷʶʪʩʷ ʪʘʢʠʝ ʜʝʡʩʪʚʠʷ ʢʘʢ ʦʙʨʘʙʦʪʢʘ ʠ ʧʝʨʝʢʦʜʠʨʦʚʘʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʢʘʤʝʨ ʥʘʙʣʶʜʝʥʠʷ, ʠ ʟʘʧʠʩʴ ʩʦʙʳʪʠʡ. 

ɼʣʷ ʦʙʱʝʥʠʷ ʢʣʠʝʥʪʘ ʩ ʩʝʨʚʝʨʦʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʩʧʦʩʦʙʳ: 

1) ʇʘʨʩʠʥʛ ʚʝʙ-ʩʪʨʘʥʠʮ 

ʇʣʶʩʳ: 

¶ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʣʶʙʦʛʦ ʩʘʡʪʘ 

ʄʠʥʫʩʳ: 

¶ɺ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʜʠʟʘʡʥʘ ʩʘʡʪʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʧʠʩʳʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ 

¶ɿʘʛʨʫʟʢʘ ʚʩʝʡ html ʨʘʟʤʝʪʢʠ ʩʪʨʘʥʠʮʳ 
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¶ɹʦʣʴʰʝ ʨʘʩʭʦʜ ʪʨʘʬʠʢʘ 

¶ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʫʩʪʨʦʡʩʪʚʦ 

¶ʉʣʦʞʥʘʷ ʠ ʚʨʝʤʷʟʘʪʨʘʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

2) ʀʩʧʦʣʴʟʦʚʘʥʠʝ API 

 

ʇʣʶʩʳ: 

¶ʇʨʠ ʦʪʧʨʘʚʢʝ ʠ ʧʦʣʫʯʝʥʠʠ ʟʘʧʨʦʩʦʚ ʦʪʧʨʘʚʣʷʝʪʩʷ 

ʪʦʣʴʢʦ ʩʘʤʦʝ ʥʝʦʙʭʦʜʠʤʦʝ ʚ ʬʦʨʤʘʪʝ JSON ʠʣʠ XML 

¶ʇʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʜʠʟʘʡʥʘ 

ʩʘʡʪʘ 

¶ɺ ʩʣʫʯʘʝ ʦʙʥʦʚʣʝʥʠʷ API ʦʙʳʯʥʦ ʩʦʭʨʘʥʷʝʪʩʷ 

ʦʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʦ ʩʪʘʨʳʤʠ ʚʝʨʩʠʷʤʠ ʢʣʠʝʥʪʦʚ ʠʣʠ 

ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ. 

ʄʠʥʫʩʳ: 

¶ʅʝ ʚʩʝ ʚʝʙ-ʩʝʨʚʠʩʳ ʠʤʝʶʪ API 

¶ʅʝ ʚʩʝ ʬʫʥʢʮʠʠ ʚʝʙ-ʩʘʡʪʘ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʚ 

API  

 

Zoneminder ʚʝʨʩʠʠ 1.29 ʠ ʚʳʰʝ ʠʤʝʝʪ ʧʦʜʜʝʨʞʢʫ API [2], ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʦʙʱʝʥʠʝ ʢʣʠʝʥʪʘ ʩ ʩʝʨʚʝʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʪʘʢ: ñɺʝʨʥʠ ʤʥʝ 

ʩʧʠʩʦʢ ʚʩʝʭ ʢʘʤʝʨò, ñɺʝʨʥʠ ʤʥʝ ʩʦʙʳʪʠʷ ʩ ʢʘʤʝʨʳ 1 ʟʘ ʚʯʝʨʘò, ʥʘ ʯʪʦ 

ʩʝʨʚʝʨ ʦʪʚʝʯʘʝʪ ʤʘʩʩʠʚʦʤ ʢʘʤʝʨ ʠʣʠ ʩʦʙʳʪʠʡ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʛʦ 

ʠʤʝʝʪ ʚʩʶ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢʫʶ ʢʘʢ ʥʘʟʚʘʥʠʝ, ʨʘʟʨʝʰʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʩʩʳʣʢʫ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʧʨʦʯʝʝ. 

ʆʙʳʯʥʦ API ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ RESTful, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʣʝʛʢʦ 

ʦʙʱʘʪʴʩʷ ʩ ʩʝʨʚʝʨʦʤ ʩ ʧʦʤʦʱʴʶ get, put, post, delete ʟʘʧʨʦʩʦʚ. 

ʊʘʢ ʢʘʢ ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ ʧʦʜ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ Android, ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʠʙʣʠʦʪʝʢʘ Retrofit [3], ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʙʨʘʟʦʚʘʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʦʙʲʝʢʪʳ JSON ʚ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʦʚ Java ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʫʯʥʦʛʦ ʧʘʨʩʠʥʛʘ JSON.  

JSON (JavaScript Object Notation) [4] - ʪʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ JavaScript. ʄʦʞʝʪ ʣʝʛʢʦ ʯʠʪʘʪʴʩʷ ʣʶʜʴʤʠ ʠ 

ʣʝʛʢʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʢʦʤʧʴʶʪʝʨʘʤʠ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʡ ʙʠʙʣʠʦʪʝʢʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʙʠʙʣʠʦʪʝʢʘ 

RxAndroid [5], ʢʦʪʦʨʘʷ ʥʘʙʣʶʜʘʝʪ ʟʘ ʟʘʧʨʦʩʦʤ ʥʘ ʩʝʨʚʝʨ ʠ ʫʧʨʦʱʘʝʪ 

ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʘ ʟʘʧʨʦʩʘ ʠ ʝʛʦ ʩʪʘʪʫʩʘ ï ʙʳʣ ʣʠ ʟʘʧʨʦʩ ʚʳʧʦʣʥʝʥ ʠʣʠ 

ʟʘʚʝʨʰʠʣʩʷ ʥʝʫʜʘʯʥʦ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ API ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʦʥʘʣ 

ʧʨʠʣʦʞʝʥʠʷ. ɹʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʬʫʥʢʮʠʠ ʧʨʦʩʤʦʪʨʘ ʰʢʘʣʳ ʚʨʝʤʝʥʠ ʩ 

ʟʘʧʠʩʷʤʠ ʩ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʚʠʜʝʦʧʣʝʝʨ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʟʘʧʠʩʝʡ 

ʵʪʠʭ ʩʦʙʳʪʠʡ.  
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Annex for papers written in Ukrainian and Russian 

 

DEVELOPING ANDROID APPLICATION USING API CCTV 

ZONEMINDER 

 

Havrulenko A.V., Zlobin S.V. 

 

Chernihiv national university of technology,  

Shevchenka str., 95, Chernihiv, 14000, Ukraine 

 

Aspects of developing android applications for the CCTV server Zoneminder. 

The most optimal option is to develop a mobile application using the server 

API. Thus, the client application has a number of advantages - ease of 

development, productivity, ease of development of clients for other platforms. 

Keywords: CCTV, API, zoneminder, retrofit, rxandroid, video monitoring,  

software, android, mobile app. 
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ɸʥʦʪʘʮʽʷ: ʇʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʙʘʛʘʪʴʦʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʷʭ ï 

ʟʘʜʘʯʘ ʜʦʩʠʪʴ ʥʝʪʨʠʚʽʘʣʴʥʘ, ʷʢʘ ʚʠʤʘʛʘʻ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ 

ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟʟʦʚʥʽ ʜʣʷ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʧʨʠʡʥʷʪʠʭ 

ʨʽʰʝʥʴ. ʆʪʞʝ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʻ ʜʦʩʠʪʴ 

ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʴʦʛʦʜʝʥʥʷ ʪʘ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʙʫʜʴ-ʷʢʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʘʜʞʝ ʧʝʨʝʜʙʘʯʘʻ 

ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʙʦʪʠ ʟʽ ʟʥʘʥʥʷʤʠ ʪʘ ʚʠʙʽʨ 

ʤʦʜʝʣʽ ʾʭ ʧʦʜʘʥʥʷ. ʉʘʤʝ ʤʦʜʝʣʴ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʚʠʟʥʘʯʘʻ ʘʨʭʽʪʝʢʪʫʨʫ, 

ʤʦʞʣʠʚʦʩʪʽ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʧʨʠʜʙʘʥʥʷ ʟʥʘʥʴ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʽ ʨʦʙʦʪʠ ʟ ʥʠʤʠ. ʊʦʤʫ, ʚ ʨʘʤʢʘʭ ʜʘʥʦʛʦ 

ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʴ ʘʢʪʫʘʣʴʥʦʶ ʧʨʘʢʪʠʯʥʦʶ ʟʘʜʘʯʝʶ, ʨʽʰʝʥʥʷ ʷʢʦʾ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ, ʻ ʨʦʟʨʦʙʢʘ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʟʥʘʥʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʘʩʦʙʽʚ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʨʦʟʫʤʥʠʤ ʤʽʩʪʦʤ. ɼʘʥʠʡ ʧʽʜʭʽʜ ʧʨʠʧʫʩʢʘʻ ʽʥʰʽ ʧʨʠʥʮʠʧʠ ʟʙʝʨʝʞʝʥʥʷ 

ʟʥʘʥʴ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʽʥʜʫʢʪʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʜʫʨʫ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʪʝʦʨʽʾ ʽʻʨʘʨʭʽʯʥʠʭ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʩʠʩʪʝʤ ʪʘ ʤʝʪʦʜʫ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʩʠʩʪʝʤ ʟʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʧʦʚʥʦʪʠ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʟʥʘʥʴ, ʙʘʟʘ ʟʥʘʥʴ, 

ʤʦʜʝʣʽ ʧʦʜʘʥʥʷ ʟʥʘʥʴ, ʽʥʜʫʢʪʠʚʥʝ ʪʘ ʙʘʛʘʪʦʨʽʚʥʝʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʩʠʩʪʝʤ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

 

ɺʩʪʫʧ 

ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʩʪʽ ʚ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ ʚ ʢʽʥʮʽ ʧʝʨʰʦʛʦ ʽ ʥʘ ʧʦʯʘʪʢʫ 

ʜʨʫʛʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ XXI ï ʮʝ ʨʝʟʫʣʴʪʘʪ, ʷʢʠʡ ʥʘʧʨʷʤʫ ʧʦʚôʷʟʘʥʠʡ ʟ 

ʨʦʟʚʠʪʢʦʤ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʡʦʛʦ ʟʨʦʩʪʘʶʯʠʤʠ ʟʘʧʠʪʘʤʠ ʩʪʦʩʦʚʥʦ 

ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 

ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ. 
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ʇʦʥʷʪʪʷ çʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘè ʚ ʢʣʘʩʠʯʥʽʡ ʪʝʦʨʽʾ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʮʽʣʢʦʤ ʽ ʧʦʚʥʽʩʪʶ ʧʦʚ'ʷʟʘʥʝ ʟ ʧʦʥʷʪʪʷʤ çʟʥʘʥʥʷè. ʆʪʞʝ, ʙʫʜʴ-

ʷʢʘ ʩʠʩʪʝʤʘ, ʱʦ ʤʽʩʪʠʪʴ ʙʘʟʫ ʟʥʘʥʴ, ʦʜʥʦʟʥʘʯʥʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ. 

ʆʜʥʘʢ, ʟʥʘʥʥʷ, ʩʘʤʽ ʧʦ ʩʦʙʽ, ʻ ʚʢʨʘʡ ʩʧʝʮʠʬʽʯʥʠʤ ʨʝʩʫʨʩʦʤ. ɺʦʥʠ 

ʚʘʞʢʦ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ, ʧʦʛʘʥʦ ʚʠʤʽʨʶʶʪʴʩʷ (ʷʢ ʷʢʽʩʥʦ, ʪʘʢ ʽ ʢʽʣʴʢʽʩʥʦ) ʽ 

ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ, ʘ ʪʦʤʫ ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʟʽ ʟʥʘʥʥʷʤʠ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʯʠʩʣʝʥʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ, ʚʠʷʚʣʝʥʥʷʤ, ʚʠʚʯʝʥʥʷʤ ʪʘ ʫʩʫʥʝʥʥʷʤ ʷʢʠʭ 

ʟʘʡʤʘʻʪʴʩʷ ʦʜʠʥ ʟ ʥʘʧʨʷʤʢʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ï ʽʥʞʝʥʝʨʽʷ ʟʥʘʥʴ. 

ɺ ʽʥʞʝʥʝʨʽʾ ʟʥʘʥʴ ʚʠʜʽʣʷʻʪʴʩʷ ʪʝʨʤʽʥ çʨʦʙʦʪʘ ʟʽ ʟʥʘʥʥʷʤʠè, ʷʢʠʡ 

ʧʦʚ'ʷʟʫʻ ʧʦʥʷʪʪʷ çʟʥʘʥʷè ʽ ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʟ ʥʠʤʠ. ʎʝʡ ʪʝʨʤʽʥ ʧʨʠʡʥʷʪʦ 

ʚʠʟʥʘʯʘʪʠ ʝʢʩʪʝʥʩʽʦʥʘʣʴʥʦ ʯʝʨʝʟ ʧʝʨʝʨʘʭʫʚʘʥʥʷ ʧʽʜʧʨʦʮʝʩʽʚ, ʷʢʽ ʡʦʛʦ 

ʚʠʟʥʘʯʘʶʪʴ. ɼʦ ʪʘʢʠʭ ʧʽʜʧʨʦʮʝʩʽʚ ʟʘʟʚʠʯʘʡ ʚʽʜʥʦʩʷʪʴ: ʚʠʜʦʙʫʚʘʥʥʷ ʪʘ 

ʥʘʙʫʪʪʷ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʾʭ ʧʦʜʘʥʥʷ ʪʘ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʟʥʘʥʥʷʤʠ. ɺ ʦʙʣʘʩʪʴ 

ʘʩʧʝʢʪʽʚ ʨʦʙʦʪʠ ʟʽ ʟʥʘʥʥʷʤʠ, ʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʧʽʜʧʨʦʮʝʩʽʚ, ʚʢʣʶʯʘʶʪʴ 

ʪʘʢʦʞ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ, ʷʢʽ ʾʤ ʩʧʨʠʷʶʪʴ. ʂʨʽʤ ʪʦʛʦ, ʙʫʜʴ-ʷʢʠʡ ʟ ʟʘʟʥʘʯʝʥʠʭ 

ʧʽʜʧʨʦʮʝʩʽʚ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʤʦʜʝʣʴ ʧʦʜʘʥʥʷ ʟʥʘʥʴ, ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʚʧʣʠʚʘʻ ʥʘ ʩʪʨʫʢʪʫʨʫ ʙʘʟʠ ʟʥʘʥʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʠʟʥʘʯʘʻ 

ʤʦʞʣʠʚʽ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʨʦʙʦʪʠ ʟ ʥʝʶ. 

ʊʘʢʦʞ, ʥʝ ʩʣʽʜ ʟʘʙʫʚʘʪʠ, ʱʦ ʩʫʯʘʩʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ, 

ʥʘʩʘʤʧʝʨʝʜ, ʤʘʶʪʴ ʙʫʪʠ ʘʜʘʧʪʠʚʥʠʤʠ, ʘʜʞʝ ʟʥʘʥʥʷ ʥʝ ʻ ʩʪʘʣʦʶ 

ʚʝʣʠʯʠʥʦʶ ʽ ʾʭ ʦʙʩʷʛ ʣʠʰʝ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʷʚʠ ʪʘ ʨʦʟʚʠʪʢʫ 

ʥʦʚʠʭ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ 

ʄʦʜʝʣʽ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʧʦʯʘʣʠ ʨʦʟʨʦʙʣʷʪʠʩʷ ʟ 70-ʭ ʨʦʢʽʚ XX ʩʪʦʣʽʪʪʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʧʽʜʭʦʜʠ ʤʘʣʠ ʚʣʘʩʥʫ ʩʧʝʮʠʬʽʢʫ, ʷʢʘ ʥʘʡʙʽʣʴʰ ʧʦʤʽʪʥʘ ʥʘ 

ʩʠʥʪʘʢʩʠʯʥʦʤʫ ʨʽʚʥʽ ʬʦʨʤʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʦʧʠʩʫ ʩʝʤʘʥʪʠʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʧʽʜʭʦʜʽʚ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʚ 

ʜʽʘʣʦʛʦʚʠʭ ʩʠʩʪʝʤʘʭ ʪʠʧʫ çʧʠʪʘʥʥʷ-ʚʽʜʧʦʚʽʜʴè [1] ʪʘ ʧʨʠʨʦʜʥʦ-ʤʦʚʥʠʭ 

ʜʽʘʣʦʛʦʚʠʭ ʩʠʩʪʝʤʘʭ [2], ʘ ʪʘʢʦʞ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʦʟʚôʷʟʫʚʘʯʘʭ ʟʘʜʘʯ ʪʘ 

ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ [3-5]. ɼʦ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʤʦʜʝʣʝʡ ʧʦʜʘʥʥʷ ʟʥʘʥʴ 

ʚʽʜʥʦʩʷʪʴʩʷ: ʩʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ [2, 3, 6, 7], ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʤʝʨʝʞʽ [8], 

ʩʠʪʫʘʮʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ [9], ʬʦʨʤʘʣʴʥʽ ʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʧʦʜʘʥʥʷ ʟʥʘʥʴ [10], 

ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʩʝʤʘʥʪʠʯʥʠʡ ʢʦʜ [11], ʤʦʚʘ ʌ [12], ʬʨʝʡʤʦʚʽ ʤʦʜʝʣʽ 

ʧʦʜʘʥʥʷ ʟʥʘʥʴ [5], ʟʨʦʩʪʘʶʯʽ ʧʽʨʘʤʽʜʘʣʴʥʽ ʤʝʨʝʞʽ [13], ʽʥʜʠʢʘʪʠʚʥʽ 

ʩʪʨʫʢʪʫʨʠ [14], ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʦʧʠʩʫ ʩʝʤʘʥʪʠʢʠ [15]. 

ʆʪʞʝ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʨʦʪʠʨʽʯʯʷ, ʷʢʝ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʧʦʙʫʜʦʚʘ ʙʘʟʠ ʟʥʘʥʴ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʠʭ ʨʘʥʽʰʝ ʤʦʜʝʣʝʡ ʥʝ ʩʪʘʚʠʪʴ ʥʘ 

ʤʝʪʽ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʪʨʘʪ ʯʘʩʫ ʥʘ ʨʦʟʨʦʙʢʫ ʙʘʟʠ ʟʥʘʥʴ ʘʙʦ ʟʤʽʥʫ ʾʾ ʩʪʨʫʢʪʫʨʠ 

(ʧʽʜʪʨʠʤʢʫ ʘʢʪʫʘʣʴʥʦʩʪʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʥʦʚʠʭ ʟʘʜʘʯ), ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʦʩʠʪʴ ʢʨʦʧʽʪʢʦʛʦ ʪʘ ʪʨʠʚʘʣʦʛʦ ʧʨʦʮʝʩʫ ʽʥʪʝʛʨʘʮʽʾ ʟʥʘʥʴ ʚ 

ʘʜʘʧʪʠʚʥʠʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʪʠʨʽʯʯʷ ʨʦʙʠʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʙʦʪʠ ʟ ʟʥʘʥʥʷʤʠ ʘʢʪʫʘʣʴʥʠʤʠ. 
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ʈʝʟʫʣʴʪʘʪʠ 

ʆʜʥʽʻʶ ʟʽ ʩʢʣʘʜʦʚʠʭ ʧʨʦʮʝʩʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʙʫʜʴ-ʷʢʠʤʠ ʩʢʣʘʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʻ ʤʦʥʽʪʦʨʠʥʛ. ʆʩʥʦʚʥʠʤ 

ʩʧʦʩʦʙʦʤ ʚʠʷʚʣʝʥʥʷ (ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ) ʩʪʘʥʫ ʦʙôʻʢʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʟʙʽʨ, 

ʦʙʨʦʙʢʘ ʽ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʴʦʛʦ. ʆʪʞʝ, ʟʘʚʜʷʢʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʮʝʩ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʦʚʠʤʠ 

ʟʥʘʥʥʷʤʠ ʧʨʦ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʦʙôʻʢʪ, ʰʣʷʭʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʝʧʝʨ ʩʧʨʦʙʫʻʤʦ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʞ ʷʚʣʷʻ ʩʦʙʦʶ çʨʦʟʫʤʥʝ ʤʽʩʪʦè. 

ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʝ ʽʩʥʫʻ. ʊʘ ʚ ʨʘʤʢʘʭ ʧʽʜʭʦʜʫ, ʱʦ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ, ʤʠ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʨʦʟʫʤʥʝ ʤʽʩʪʦ ʷʢ 

ʢʦʤʧʣʝʢʩʥʫ ʩʠʩʪʝʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ɺʦʥʘ ʤʦʞʝ ʨʽʟʥʠʪʠʩʷ ʚʽʜ 

ʤʽʩʪʘ ʜʦ ʤʽʩʪʘ ʽ ʚʽʜ ʢʨʘʾʥʠ ʜʦ ʢʨʘʾʥʠ ʣʠʰʝ ʥʘʙʦʨʦʤ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʾʭ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʷʚʥʠʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʧʦʻʜʥʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʤʦʜʝʣʝʡ ʦʙôʻʢʪʽʚ ʦʜʥʦʛʦ ʨʽʚʥʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʟʛʽʜʥʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʚ [16] ʤʝʪʦʜʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʻʜʥʘʥʥʷ 

ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʽʻʨʘʨʭʽʾ ʙʘʛʘʪʦʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʜʝ 

ʢʦʞʥʘ ʤʦʜʝʣʴ ʨʦʟʚôʷʟʫʶʻ ʦʢʨʝʤʫ ʣʦʢʘʣʴʥʫ ʟʘʜʘʯʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ. 

ʊʦʙʪʦ ʜʘʥʽ ï ʮʝ ʦʢʨʝʤʽ ʬʘʢʪʠ ʘʙʦ ʧʦʢʘʟʥʠʢʠ (ʫ ʷʢʽʩʥʽʡ ʘʙʦ ʢʽʣʴʢʽʩʥʽʡ 

ʬʦʨʤʽ), ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʝʨʚʠʥʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ 

ʦʙ'ʻʢʪʦʤ ʚ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʩʥʦʚʥʽ ʦʟʥʘʢʠ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʪʘʤʘʥʥʽ ʦʙôʻʢʪʫ ʪʘ 

ʟʨʦʙʠʪʠ ʧʝʚʥʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʇʽʜ ʩʪʘʥʦʤ ʨʦʟʫʤʽʻʪʴʩʷ 

ʚʝʢʪʦʨ ʟʥʘʯʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙôʻʢʪʘ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʤʦʥʽʪʦʨʠʥʛʫ. 

ɿʥʘʥʥʷ ʟʘʚʞʜʠ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʜʘʥʽ, ʘʜʞʝ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʪʝʥʜʝʥʮʽʾ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʥʘ ʧʝʚʥʦʤʫ 

ʯʘʩʦʚʦʤʫ ʧʨʦʤʽʞʢʫ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʥʦ ʘʙʦ ʷʢʽʩʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʡʦʛʦ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʾʭ ʟʤʽʥʫ ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ʊʦʙʪʦ, ʬʘʢʪʠʯʥʦ, 

ʟʥʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʠʥʘʤʽʢʫ ʦʙ'ʻʢʪʘ. 

ɻʣʦʙʘʣʴʥʘ ʤʝʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʫʤʥʠʤ ʤʽʩʪʦʤ ï ʩʬʦʨʤʫʚʘʪʠ 

ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʩʪʨʘʪʠʬʽʢʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ ʟʥʘʥʴ, ʱʦ ʤʽʩʪʠʪʠʤʝ ʚ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ ʟʥʘʥʥʷ ʧʦ ʦʩʥʦʚʥʠʤ ʣʘʥʢʘʤ ʫʧʨʘʚʣʽʥʥʷ ʡʦʛʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʱʦ 

ʦʧʽʢʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʢʦʤʬʦʨʪʫ ʽ ʷʢʦʩʪʽ ʞʠʪʪʷ ʡʦʛʦ ʤʝʰʢʘʥʮʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʥʦʤʽʾ 

ʨʝʩʫʨʩʽʚ. ɺ ʨʘʤʢʘʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʩʢʣʘʜʦʚʽ 

ʝʣʝʤʝʥʪʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʝʢʦʥʦʤʽʯʥʠʡ ʪʘʢ ʽ ʩʦʮʽʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ 

ʪʝʨʠʪʦʨʽʾ. ɰʭ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʽ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʩʬʝʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ, ʜʦ ʷʢʦʾ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʤʝʜʠʮʠʥʫ, ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ, ʪʦʱʦ; ʪʘ ʩʦʮʽʘʣʴʥʫ ʩʬʝʨʫ, ʚ ʷʢʫ ʚʭʦʜʷʪʴ ʧʦʩʣʫʛʠ 

ʥʝʚʠʨʦʙʥʠʯʦʾ ʽ ʶʨʠʜʠʯʥʦ-ʬʽʥʘʥʩʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʤʽʩʪʘ. 

ʆʪʞʝ, ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʤʦʜʝʣʴʥʠʭ ʟʥʘʥʴ ʜʣʷ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʫʤʥʠʤ ʤʽʩʪʦʤ ï ʮʝ ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘʙʦʨʫ ʟʥʘʥʴ ʥʘ 

ʦʩʥʦʚʽ ʩʬʦʨʤʦʚʘʥʠʭ ʦʙʨʘʟʽʚ. ʂʦʞʝʥ ʦʙʨʘʟ ʷʚʣʷʪʠʤʝ ʩʦʙʦʶ ʧʦʻʜʥʘʥʥʷ 
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ʟʥʘʥʴ ʜʣʷ ʦʧʠʩʫ ʥʦʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʥ̔ʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ. ʊʦʙʪʦ, ʦʙʨʘʟ ʤʽʩʪʠʪʠʤʝ ʫ ʩʦʙʽ ʩʪʨʫʢʪʫʨʫ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʟʥʘʥʥʷʤʠ, ʷʢʘ ʜʘʚʘʪʠʤʝ ʤʦʞʣʠʚʽʩʪʴ ʩʬʦʨʤʫʚʘʪʠ ʧʦʣʝ 

ʟʥʘʥʴ ʧʦ ʚʽʜʧʦʚʽʜʥʽʡ ʣʘʥʮʽ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʽʻʨʘʨʭʽʾ ʤʦʜʝʣʽ 

ʧʦʜʘʥʥʷ. ɸ ʚ ʧʨʦʮʝʩʽ ʚʠʩʭʽʜʥʦʛʦ ʩʠʥʪʝʟʫ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʤʦʜʝʣʽ 

ʧʦʨʦʜʞʫʚʘʪʠʤʝʪʴʩʷ ʥʦʚʠʡ ʦʙʨʘʟ, ʱʦ ʜʦʟʚʦʣʷʪʠʤʝ ʚʽʜʦʙʨʘʟʠʪʠ ʤʦʞʣʠʚʽ 

ʧʨʦʛʥʦʟʦʚʘʥʽ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʤʽʥʠ ʾʭ ʩʢʣʘʜʦʚʠʭ ʪʘ ʜʘʚʘʪʠʤʝ ʤʦʞʣʠʚʽʩʪʴ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʧʨʠʨʦʜʫ ʽ ʭʘʨʘʢʪʝʨ ʚʽʜʧʦʚʽʜʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʙʶʜʞʝʪʫ ʤʽʩʪʘ, ʘ ʩʘʤʝ: ʨʝʩʫʨʩʥʦʾ ʩʬʝʨʠ (ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, 

ʛʘʟʦʧʦʩʪʘʯʘʥʥʷ, ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʢʘʥʘʣʽʟʘʮʽʷ), ʩʬʝʨʠ 

ʧʦʩʣʫʛ (ʪʨʘʥʩʧʦʨʪʥʦʾ, ʟʚ'ʷʟʢʫ ʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʪʦʨʛʽʚʣʽ, ʩʪʨʘʭʫʚʘʥʥʷ, 

ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʾ, ʙʫʜʽʚʝʣʴʥʦʾ, ʪʦʱʦ) ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ. ʊʦʤʫ 

ʢʦʞʝʥ ʦʙʨʘʟ ï ʮʝ, ʬʘʢʪʠʯʥʦ, ʢʦʤʧʣʝʢʩʥʘ ʢʦʤʙʽʥʘʮʽʷ ʥʦʚʠʭ ʟʥʘʥʴ ʧʨʦ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʦʙ'ʻʢʪ ʘʙʦ ʧʨʦʮʝʩ. 

ʊʦʤʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚ ʮʽʡ ʨʦʙʦʪʽ, 

ʛʣʦʙʘʣʴʥʘ ʤʝʪʘ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʩʪʨʘʪʠʬʽʢʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ ʟʥʘʥʴ. ʂʦʞʥʘ 

ʦʢʨʝʤʘ ʩʪʨʘʪʘ ʤʽʩʪʠʪʴ ʻʜʠʥʝ ʧʦʣʝ ʟʥʘʥʴ, ʱʦ ʧʦʨʦʜʞʫʻ ʢʽʣʴʢʘ ʦʙʨʘʟʽʚ 

ʦʙôʻʢʪʘ ʽ ʻ ʧʦʻʜʥʘʥʥʷʤ ʙʘʛʘʪʦʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʨʦʟʚôʷʟʫʶʪʴ 

ʣʦʢʘʣʴʥʽ ʟʘʜʘʯʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʟʘʜʘʥʦʤʫ ʨʽʚʥʽ ʽʻʨʘʨʭʽʾ. ʊʦʙʪʦ 

ʙʘʟʘ ʟʥʘʥʴ ʙʫʜʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʯʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʦʙʨʘʟʽʚ, 

ʧʦʨʦʜʞʝʥʠʭ ʧʦʣʷʤʠ ʟʥʘʥʴ, ʱʦ ʬʦʨʤʫʶʪʴ ʣʦʢʘʣʴʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʚ ʷʢʠʭ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʭʽʜʥʠʤʠ ʽ ʚʠʭʽʜʥʠʤʠ ʟʤʽʥʥʠʤʠ ʤʦʜʝʣʽ 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʨʷʜʫ ɺʦʣʴʪʝʨʨʘ, ʜʠʩʢʨʝʪʥʠʡ 

ʘʥʘʣʦʛ ʷʢʦʛʦ ʚʽʜʦʤʠʡ ʷʢ ʧʦʣʽʥʦʤ ʂʦʣʤʦʛʦʨʦʚʘ-ɻʘʙʦʨʘ [17]. ɸ ʩʪʚʦʨʝʥʥʷ 

ʛʣʦʙʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʙʫʜʝ ʜʦʮʽʣʴʥʠʤ ʢʦʞʥʦʛʦ ʨʘʟʫ, ʢʦʣʠ 

ʽʩʥʫʻ ʩʪʨʘʪʝʛʽʷ ʾʾ ʩʠʥʪʝʟʫ g, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʘʜʝʢʚʘʪʥʦʩʪʽ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʚʭʽʜʥʠʤʠ ʩʠʛʥʘʣʘʤʠ ʣʦʢʘʣʴʥʠʭ ʤʦʜʝʣʝʡ: 

( )( ) () ()( )
ý
ü
û

í
ì
ë

Dp­ù
ú

ø
é
ê

è
=ö
÷

õ
æ
ç

å
ö
÷
õ

æ
ç
ågg"g" D,xPuuiKiD,xPx , (1) 

ʜʝ:g ï ʩʪʨʘʪʝʛʽʷ ʩʠʥʪʝʟʫ ʛʣʦʙʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ; 

x  ï ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ʤʦʜʝʣʝʡ ʧʦʧʝʨʝʜʥʴʦʛʦ ʰʘʨʫ; 

()giD  ï ʟʘʜʘʯʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʘʥʦʾ ʩʪʨʘʪʠ; 

D  ï ʛʣʦʙʘʣʴʥʽ ʟʘʜʘʯʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

gu  ï ʤʥʦʞʠʥʘ ʟʚôʷʟʢʽʚ, ʚʽʜʦʙʨʘʞʝʥʠʭ ʚ ʩʪʨʫʢʪʫʨʽ ʙʘʛʘʪʦʰʘʨʦʚʦʾ 

ʤʦʜʝʣʽ; 

u  ï ʤʥʦʞʠʥʘ ʜʽʡʩʥʠʭ ʟʚôʷʟʢʽʚ. 

ʉʪʨʘʪʝʛʽʷ g ʩʠʥʪʝʟʫ ʛʣʦʙʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ: 

( )( )( ) ()( ) ()( )[ ] ()( ){ }D,xPGy,xiGiD,xPyx Dp­gÍg""g" , (2) 

ʜʝ:y  ï ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ʤʦʜʝʣʝʡ ʥʘʩʪʫʧʥʦʛʦ ʰʘʨʫ; 

( )y,xG  ï ʬʫʥʢʮʽʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʛʣʦʙʘʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ; 
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()gG  ï ʟʘʜʘʥʘ ʬʫʥʢʮʽʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ. 

ɸʥʘʣʽʟ ʟʥʘʥʴ ʚ ʩʬʦʨʤʦʚʘʥʽʡ ʪʘʢʠʤ ʯʠʥʦʤ ʙʘʟʽ ʤʦʜʝʣʴʥʠʭ ʟʥʘʥʴ 

ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʨʘʟʽʚ ʧʨʠʢʣʘʜʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʚ ʭʦʜʽ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʟ ʧʽʜʢʣʶʯʝʥʥʷʤ 

ʝʢʩʧʝʨʪʘ-ʘʥʘʣʽʪʠʢʘ (ʨʠʩ. 1). 

˨͊ͤ͜ ͙͎ͣͦͤͭͦͪͤͯ͜

ɯʥʜʫʢʪʠʚʥʠʡ ʩʠʥʪʝʟʘʪʦʨ ʤʦʜʝʣʝʡ

˿͍͙͚ͭͪͯͭͯͪͦ͊ͤ͟ ͙͍ͣ͊ͫ 
͍ͻ͙͒ͤ͜ͻ ͙͒͊ͤͻ (˸ˤ)˨

ɹʘʟʘ ʜʘʥʠʭ

...

ɯʻʨʘʨʭʽʯʥʘ ʙʘʟʘ ʤʦʜʝʣʴʥʠʭ ʟʥʘʥʴ

˽͙ͪ͊͒ͤ͟͜͡ 
͎ͨͪͦͪ͊ͣͤ͜ 
͙͒ͦ͒͊ͭ͟

 
ʈʠʩʫʥʦʢ 1. ɸʨʭʽʪʝʢʪʫʨʘ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. 

ɺʠʩʥʦʚʢʠ 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟ ʟʥʘʥʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʫʤʥʠʤ ʤʽʩʪʦʤ ʟʜʘʪʥʠʭ ʜʦ ʥʘʚʯʘʥʥʷ ʽ ʘʜʘʧʪʘʮʽʾ, 

ʟʛʽʜʥʦ ʷʢʦʤʫ ʟʥʘʥʥʷ ʧʨʦ ʦʙôʻʢʪ ʫʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʧʦʻʜʥʘʥʥʷ ʦʙʨʘʟʽʚ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʬʦʨʤʫʶʪʴ ʧʦʣʷ ʟʥʘʥʴ ʽʟ 

ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʥʝʦʩʪʘʪʦʯʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʫʧʨʘʚʣʽʥʥʷ. 
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ʨʽʰʝʥʴ, ʙʘʛʘʪʦʨʽʚʥʝʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ. 
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Abstract: Decision-making in many areas is not a trivial task that requires 

analyzing and data processing a large quantities of information coming from 

the outside to argumentation this process. Therefore the automation of 

decision-making is the important task for development any intellectual system, 

because it means a complex analysis of existing approaches to work with the 

knowledge and models of their representation. The model of knowledge 

representation defines the architecture, features, properties of the system, 

acquisition of knowledge methods and work with them. Therefore, the actual 

practical task whose solution is proposed in this paper is development a new 

approach to the knowledge conceptualization for Smart Sity adaptive 

management tools create. This approach involves other principles of 

knowledge saving for inductive modeling that will simplify the procedure of 

new knowledge acquisition. New approach is based on the main items of the 

hierarchical multilevel system theory and on the method for complex systems 

multilevel modeling. 
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ɹɽɿɼʈʆʊʆɺʀʁ ʄʆʅɯʊʆʈʀʅɻ ʊɽʍʅʆʃʆɻɯʏʅʀʍ 

ʆɹ'ɭʂʊɯɺ ʋʇʈɸɺʃɯʅʅʗ ʅɸ ʆʉʅʆɺɯ ʊɽʍʅʆʃʆɻɯɰ 

ʉɽʅʉʆʈʅʀʍ ʄɽʈɽɾ 
 

ɻʨʫʜʟʠʥʩʴʢʠʡ ʖʣʽʘʥ, ʃʫʢʦʤʩʴʢʠʡ ʗʨʦʩʣʘʚ 

 

 
 

ɸʥʦʪʘʮʽʷ: ʈʦʟʛʣʷʥʫʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʩʝʥʩʦʨʥʠʭ ʤʝʨʝʞ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʦʙôʻʢʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʛʨʠʙʥʠʮʽ. ʅʘʚʝʜʝʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʪʠʧʦʚʦʾ ʩʝʥʩʦʨʥʦʾ ʤʝʨʝʞʽ ʪʘ ʩʪʨʫʢʪʫʨʘ ʾʾ 

ʟʚ'ʷʟʢʽʚ. ɸ ʪʘʢʦʞ ʚʠʜʽʣʝʥʦ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʛʣʷʥʫʪʦʾ 

ʪʝʭʥʦʣʦʛʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʝʟʜʨʦʪʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʧʨʦʤʠʩʣʦʚʘ ʩʠʩʪʝʤʘ, ʩʝʥʩʦʨʥʽ 

ʤʝʨʝʞʽ  

 

ɿʘʛʘʣʴʥʠʡ ʦʛʣʷʜ 

ʂʦʥʮʝʧʮʽʷ  ʩʝʥʩʦʨʥʠʭ ʤʝʨʝʞ ɸʉʋʊʇ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʦʙʦʚ'ʷʟʢʦʚʽʩʪʴ 

ʤʽʩʮʷ ʣʶʜʠʥʠ ʧʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʪʘʢ ʷʢ ʝʣʝʤʝʥʪʠ ʤʝʨʝʞʽ ï ʜʘʪʯʠʢʠ 

ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ (ʩʝʥʩʦʨʠ) ʩʪʘʶʪʴ ʜʝʜʘʣʽ ʙʽʣʴʰ ʩʘʤʦʩʪʽʡʥʠʤʠ. ɰʭ 

ʟʘʜʘʯʝʶ ʻ ʥʝ ʪʽʣʴʢʠ ʩʧʨʠʡʤʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʝʥʩʦʨʽʚ, ʘʣʝ ʽ ʩʘʤʦʩʪʽʡʥʠʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʟ ʚʠʱʝʩʪʦʷʯʠʤ ʨʽʚʥʝʤ ʪʘ 

ʦʜʠʥ ʟ ʦʜʥʠʤ ʚ ʻʜʠʥʽʡ ʙʝʟʧʨʦʚʽʜʥʽʡ ʤʝʨʝʞʽ, ʱʦ ʧʨʠʜʘʻ ʥʝʦʙʭʽʜʥʫ 

ʛʥʫʯʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʥʠʟʦʚʽʡ ʣʘʥʮʽ ʟʙʦʨʫ ʧʝʨʚʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ɸʉʋ 

ʊʇ [1]. 

ʉʴʦʛʦʜʥʽ ʪʝʭʥʦʣʦʛʽʷ ʙʝʟʜʨʦʪʦʚʠʭ ʩʝʥʩʦʨʥʠʭ ʤʝʨʝʞ ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʪʦʢʦʣʽʚ ʩʪʘʥʜʘʨʪʽʚ 802.15.4/ZigBee ʻ ʪʽʻʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʦʾ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʟʘʚʜʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ, ʷʢʽ ʢʨʠʪʠʯʥʽ ʜʦ 

ʯʘʩʫ ʘʚʪʦʥʦʤʥʦʾ ʨʦʙʦʪʠ ʜʘʪʯʠʢʽʚ. ʆʙ'ʻʜʥʘʥʽ ʚ ɹʉʄ ʜʘʪʯʠʢʠ ʫʪʚʦʨʶʶʪʴ 

ʨʦʟʧʦʜʽʣʝʥʫ, ʩʘʤʦʦʨʛʘʥʽʟʫʶʯʫ ʩʠʩʪʝʤʫ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʽ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ.  



 

93 

 

ɹʉʄ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʝʪʨʘʥʩʣʷʮʽʾ ʧʦʚʽʜʦʤʣʝʥʴ ʧʦ ʣʘʥʮʶʞʢʫ ʚʽʜ 

ʦʜʥʦʛʦ ʚʫʟʣʘ ʜʦ ʽʥʰʦʛʦ, ʱʦ ʜʦʟʚʦʣʷʻ ʚ ʨʘʟʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʦʜʥʦʛʦ ʟ ʚʫʟʣʽʚ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʝʨʝʜʘʯʫ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʩʫʩʽʜʥʽ ʚʫʟʣʠ ʙʝʟ ʟʥʘʯʥʦʾ ʚʪʨʘʪʠ 

ʷʢʦʩʪʽ. ʉʘʤʘ ʤʝʨʝʞʘ ʚʠʟʥʘʯʘʻ ʦʧʪʠʤʘʣʴʥʠʡ ʤʘʨʰʨʫʪ ʨʫʭʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʦʪʦʢʽʚ. 

ɹʉʄ ʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʘ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʧʽʜʤʝʨʝʞ ʘʙʦ ʢʣʘʩʪʝʨʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ ʮʝʥʪʨʘʤʠ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʰʣʶʟʽʚ 

ʚʟʘʻʤʦʜʽʾ çʩʝʥʩʦʨʥʘ ʤʝʨʝʞʘ - FieldBusè. ʐʣʶʟʠ ʻ ʙʽʣʴʰ ʩʢʣʘʜʥʽ 

ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʽ ʧʨʠʩʪʨʦʾ, ʥʽʞ ʩʝʥʩʦʨʠ, ʚʦʣʦʜʽʶʪʴ ʟʥʘʯʥʠʤʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʽ ʧʽʜʪʨʠʤʫʶʪʴ ʩʪʘʥʜʘʨʪʥʽ ʽʥʪʝʨʬʝʡʩʠ 

(ʪʘʢʽ ʷʢ Industrial Ethernet, GPRS, IEEE 802.11, CAN ʪʘ RS-485).  ʎʝʥʪʨʠ 

ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʤʘʪʠ ʫ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʚʠʭʦʜʠ ʥʘ ʜʨʦʪʦʚʽ 

ʤʝʨʝʞʽ, ʧʦʪʫʞʥʠʡ ʨʘʜʽʦʧʝʨʝʜʘʚʘʯ ʽ ʤʝʥʰ ʟʘʣʝʞʥʽ ʚʽʜ ʦʙʤʝʞʝʥʴ ʚ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʽ [2]. 

ʉʪʨʫʢʪʫʨʘ ʽ ʧʦʙʫʜʦʚʘ 

ʅʘ ʨʠʩ. 1. ʧʦʢʘʟʘʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ɹʉʄ ʥʘ  ʦʙ'ʻʢʪʽ 

ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ.  

 
 

ʈʠʩ. 1. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ɹʉʄ 

ʅʘ ʨʠʩʫʥʢʫ ʚʽʜʦʙʨʘʞʝʥʦ ʽʻʨʘʨʭʽʶ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜ ʜʘʪʯʠʢʘ ʜʦ ʢʝʨʫʶʯʦʾ ʩʠʩʪʝʤʠ SCADA 

ʩʫʧʝʨʚʽʟʦʨʥʦʛʦ ʨʽʚʥʷ. 

ʅʘ ʨʠʩ. 2. ʧʦʢʘʟʘʥʦ ʨʦʟʥʝʩʝʥʥʷ ɹʉʄ ʚ ʧʨʦʩʪʦʨʽ ʽ ʟʚôʷʟʦʢ ʤʽʞ ʚʫʟʣʘʤʠ 

ʤʝʨʝʞʽ. 



 

94 

 

 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʟʚôʷʟʢʽʚ ʚ ɹʉʄ 

 

ʅʘ ʨʠʩʫʥʢʫ ʚʽʜʦʙʨʘʞʝʥʦ ʽʻʨʘʨʭʽʶ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞʽ. ɼʘʥʠʡ ʚʘʨʽʘʥʪ 

ʧʦʢʘʟʫʻ ʧʦʙʫʜʦʚʫ ɹʉʄ ʥʘ ʦʩʥʦʚʽ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʭ ʨʦʣʝʡ ʚʫʟʣʽʚ ʤʝʨʝʞʽ. 

ʊʘʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʚʫʟʦʣ ʟʘʡʤʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟʙʦʨʦʤ ʽʥʬʦʨʤʘʮʽʾ, 

ʪʨʘʥʟʠʪʥʠʡ ʚʫʟʦʣ ï ʪʽʣʴʢʠ ʧʝʨʝʜʘʯʝʶ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʣʘʥʮʶʞʢʫ, ʘ ʮʝʥʪʨ 

ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʝʜʘʻ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʙʘʟʦʚʫ ʩʪʘʥʮʽʶ. ɺ ʙʽʣʴʰ 

ʫʥʽʚʝʨʩʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ï ʢʦʞʝʥ ʚʫʟʦʣ ʤʝʨʝʞʽ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ 

ʷʢ ʟʙʦʨʫ, ʪʘʢ ʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʜʘʥʠʡ ʚʠʜ ʤʝʨʝʞʽ 

ʩʘʤʦʦʨʛʘʥʽʟʫʶʯʠʡ, ʪʦ ʥʘʚʽʪʴ ʧʨʠ ʚʠʭʦʜʽ ʟ ʣʘʜʫ ʦʜʥʦʛʦ ʚʫʟʣʘ ï ʚʩʷ ʤʝʨʝʞʘ 

ʟʘʣʠʰʠʪʴʩʷ ʩʪʽʡʢʦʶ ʽ ʙʫʜʝ ʥʘʜʘʣʽ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʶ ʬʫʥʢʮʽʶ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʮʝʥʪʨʫ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ. ɹʉʄ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʙʽʣʴʰ 

ʜʦʩʪʦʚʽʨʥʠʤ - ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʚʢʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʜʘʪʯʠʢʽʚ ʥʘ ʙʘʟʦʚʫ 

ʩʪʘʥʮʽʶ, ʘ ʟ ʥʝʾ ï ʜʦ ʦʧʝʨʘʪʦʨʘ ɸʉʋ ʊʇ .  

ʂʨʽʤ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʧʦʪʨʽʙʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ɹʉʄ ʻ 

ʜʦʙʨʝʤʘʩʰʪʘʙʦʚʘʥʠʤʠ ʪʘ ʰʚʠʜʢʦʚʽʜʥʦʚʣʶʚʘʥʠʤʠ ï ʧʨʠ ʚʠʭʦʜʽ ʟ ʣʘʜʫ 

ʧʝʚʥʦʛʦ ʜʘʪʯʠʢʘ ʡʦʛʦ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʚ ʷʢʥʘʡʢʦʨʦʪʰʽ ʩʪʨʦʢʠ, ʙʝʟ ʟʫʧʠʥʢʠ 

ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ, ʪʘʢ ʷʢ ʚʩʝ ʱʦ ʧʦʪʨʽʙʥʦ ʜʣʷ ʮʴʦʛʦ: 

ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʜʘʪʯʠʢ ʚ ʩʠʩʪʝʤʽ ʽ ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʫ ʧʦʪʨʽʙʥʦʤʫ ʤʽʩʮʽ, ʘ ʚ 

ʽʜʝʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʜʘʪʠ ʡʦʤʫ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʚʫʟʣʘ, ʷʢʠʡ çʚʠʡʰʦʚ ʟ 

ʛʨʠè.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ɹʉʄ ʥʘ ʧʨʠʢʣʘʜʽ ʛʨʠʙʥʠʮʽ 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʛʨʠʙʥʠʮʴ, ʨʦʟʤʽʱʝʥʠʭ ʪʝʨʨʠʪʦʨʽʘʣʴʥʦ 

ʧʦʨʷʜ ʦʜʥʘ ʟ ʦʜʥʦʶ ʥʘ ʧʣʦʱʽ ʜʝʢʽʣʴʢʘ ʛʝʢʪʘʨʽʚ. ʂʦʞʥʘ ʟ ʛʨʠʙʥʠʮʴ ʤʘʻ 40 

ʤ ʜʦʚʞʠʥʫ, 10 ʤ ʰʠʨʠʥʫ ʽ 3 ʤ ʚʠʩʦʪʫ. ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʛʨʠʙʥʠʮʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ:  

Å ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʽ ʜʘʪʯʠʢʠ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʚʩʪʘʥʦʚʣʝʥʽ 

ʨʽʚʥʦʚʽʜʜʘʣʝʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʽ ʚʽʜ ʩʪʽʥ ʛʨʠʙʥʠʮʽ; 

Å ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʜʘʪʯʠʢʠ ʚʦʣʦʛʦʩʪʽ ʩʫʙʩʪʨʘʪʫ, ʚʩʪʘʥʦʚʣʝʥʽ ʫ 

ʚʠʧʘʜʢʦʚʠʭ ʤʽʩʮʷʭ ʛʨʠʙʥʠʮʽ; 
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Å ʜʘʪʯʠʢ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʮʝʥʪʨʽ 

ʛʨʠʙʥʠʮʽ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʢʝʨʫʶʯʠʭ ʢʦʤʘʥʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʦʩʠ ʜʣʷ ʧʦʣʠʚʫ 

ʪʘ ʞʠʚʣʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ ʘʧʘʨʘʪʫ, ʜʚʠʛʫʥ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʝʣʝʢʪʨʦʧʨʠʚʽʜ 

ʪʨʠʭʦʜʦʚʦʛʦ ʢʣʘʧʘʥʫ, ʷʢʠʡ ʢʝʨʫʻ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʝʧʣʦʥʦʩʽʷ. 

ʏʘʩʪʠʥʘ ʟ ʮʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʘʢʪʫʘʪʦʨʽʚ ʤʦʞʝ ʛʨʘʪʠ ʨʦʣʴ ʪʨʘʥʟʠʪʥʠʭ 

ʚʫʟʣʽʚ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʟʚ'ʷʟʢʫ ʚ ʩʝʨʝʜʠʥʽ ʢʦʞʥʦʾ ʛʨʠʙʥʠʮʽ. 

ɯʥʬʦʨʤʘʮʽʷ ʟ ʜʘʪʯʠʢʽʚ ʯʝʨʝʟ ʪʨʘʥʟʠʪʥʽ ʚʫʟʣʠ ʧʦʩʪʫʧʘʻ ʥʘ ʮʝʥʪʨ ʟʙʦʨʫ 

ʽʥʬʦʨʤʘʮʽʾ ʢʦʞʥʦʾ ʛʨʠʙʥʠʮʽ ʽ ʜʘʣʽ ʥʘ ʙʘʟʦʚʫ ʩʪʘʥʮʽʶ. ɹʘʟʦʚʘ ʩʪʘʥʮʽʷ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʧʝʨʝʜʘʻ ʟʽʙʨʘʥʽ ʜʘʥʽ ʥʘ ʢʦʥʪʨʦʣʝʨ. ʂʝʨʫʶʯʠʡ ʩʠʛʥʘʣ ʚʽʜ 

ʢʦʥʪʨʦʣʝʨʘ ʯʝʨʝʟ ʙʘʟʦʚʫ ʩʪʘʥʮʽʶ ʧʦʩʪʫʧʘʻ ʧʦ ʪʨʘʥʟʠʪʥʠʤ ʚʫʟʣʘʤ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʫʟʣʠ, ʷʢʽ ʧʝʚʥʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʢʦʥʘʚʯʽ 

ʤʝʭʘʥʽʟʤʠ ʢʦʞʥʦʾ ʛʨʠʙʥʠʮʽ (ʥʘʩʦʩʠ, ʜʚʠʛʫʥʠ ʽ ʪ.ʜ.).  

ɿʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʧʣʠʮʽ ʻ ʤʘʩʰʪʘʙʦʚʘʥʦʶ ʽ 

ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ ʦʙôʻʢʪʽʚ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ - ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʉʄ ʚ ʤʝʞʘʭ ʜʘʥʦʛʦ ʦʙôʻʢʪʫ ʧʦʢʨʘʱʫʻ 

ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʧʨʦʩʪʦʪʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɺʠʩʥʦʚʦʢ. ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɹʉʄ (ʙʝʟʜʨʦʪʦʚʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ZigBee ʧʨʦʪʦʢʦʣʫ) 

ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʩʪʚʦʨʶʚʘʪʠ ʥʘʜʽʡʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʥʘʩʪʫʧʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ɸʉʋ ʊʇ: 

Å ̫ ʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʝʣʠʢʠʭ ʤʘʩʰʪʘʙʽʚ, ʘʣʝ ʜʣʷ ʷʢʠʭ ʚʽʜʩʫʪʥʷ ʬʽʟʠʯʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʢʣʘʜʘʪʠ ʜʨʦʪʦʚʽ ʟ'ʻʜʥʘʥʥʷ ʜʦ ʢʦʞʥʦʛʦ ʟ ʜʘʪʯʠʢʽʚ (ʜʣʷ 

ʥʘʜʪʦ ʨʦʟʛʘʣʫʞʝʥʠʭ ʘʙʦ ʤʘʩʰʪʘʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ); 

Å ʢʦʣʠ ʧʨʦʢʣʘʜʢʘ ʢʘʙʝʣʶ ʟʘʙʦʨʦʥʝʥʘ; 

Å ̫ ʢʽ ʧʦʪʨʝʙʫʶʪʴ ʩʪʽʡʢʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʚ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʘʙʦ 

ʞʦʨʩʪʢʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʜʘʪʯʠʢʠ ʪʘ ʘʢʪʫʘʪʦʨʠ ʧʨʘʮʶʶʪʴ ʫ ʫʤʦʚʘʭ 

ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʦʧʨʦʤʽʥʶʚʘʥʥʷ, ʧʽʜʜʘʶʪʴʩʷ ʚʝʣʠʢʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʘʙʦ 

ʘʢʪʠʚʥʦʤʫ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʦʾ ʩʝʨʝʜʠ); 

Å ʥʘʨʘʭʦʚʫʶʪʴ ʚʝʣʠʢʽ ʯʘʩʦʚʽ ʽʥʪʝʨʚʘʣʠ ʤʽʞ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ 

ʦʙʣʘʜʥʘʥʥʷ. ɼʦʩʪʘʪʥʴʦ ʤʘʣʝ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʜʘʪʯʠʢʘʤ 

ʧʨʘʮʶʚʘʪʠ ʨʦʢʘʤʠ ʙʝʟ ʧʽʜʟʘʨʷʜʢʠ, ʘ ʚʨʘʭʦʚʫʶʯʠ ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ ʩʝʢʪʦʨʫ, 

ʜʘʪʯʠʢʠ ʤʦʞʫʪʴ ʩʪʘʪʠ ʚʠʪʨʘʪʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ ʧʨʦʩʪʽʰʝ ʟʘʤʽʥʠʪʠ, 

ʯʠʤ ʧʽʜʟʘʨʷʜʠʪʠ.  
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Abstract: Sensor networks technology using for monitoring control objects on 

the example of the chamber for growing mushrooms. Functional structure of a 

typical sensor network structure and its connections are shown. And also 

highlighted the main advantages of the researched technology. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʈɽɾ ʇɽʊʈɯ ɼʃʗ ʆʎɯʅʂʀ ʈʀɿʀʂʋ 

ɺʈɸɿʃʀɺʆʉʊɽʁ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ 

 

ɼʘʚʠʜʝʥʢʦ ʇʘʚʣʦ 

 

 

ɸʥʦʪʘʮʽʷ: ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʚʨʘʟʣʠʚʦʩʪʝʡ ʪʘ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʨʦʟʬʘʨʙʦʚʘʥʦʾ ʤʝʨʝʞʽ ʇʝʪʨʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ, ʚʨʘʟʣʠʚʽʩʪʴ ʤʝʨʝʞʽ, ʦʮʽʥʢʘ 

ʨʠʟʠʢʽʚ. 

 

ɺʩʪʫʧ 

ʄʝʪʦʜʠ , ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤʘʭ ʚʠʷʚʣʝʥʥʷ 

ʚʨʘʟʣʠʚʦʩʪʝʡ (ʉɺɺ) ʻ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤʠ, ʷʢʱʦ ʚʽʜʦʤʽ ʪʦʯʥʽ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʪʘʢʠ ʘʙʦ ʟʘʛʨʦʟʠ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ (ɯɹ). ʇʨʦʪʝ 

ʪʘʢʪʠʢʘ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʘʪʘʢ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɯʉ) ʽ, ʟʦʢʨʝʤʘ, 

ʤʝʨʝʞʝʚʽ ʚʘʨʽʘʥʪʠ ʘʪʘʢ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʟ ʧʦʷʚʦʶ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ GPRS, Wi-Fi ʪʘ ʽʥ. ɺ ʧʦʜʽʙʥʠʭ ʩʠʪʫʘʮʽʷʭ ʧʝʨʰʦʯʝʨʛʦʚʝ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʤʽʥʥʷ ʩʢʦʨʠʩʪʘʪʠʩʷ ʜʦʩʪʫʧʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʚʩʽ 

ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ɯɹ .  

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʙʘʛʘʪʦ ʨʦʙʽʪ, ʷʢʽ ʨʦʟʢʨʠʚʘʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ 

ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʘʪʘʢ: ʤʝʨʝʞʽ ʇʝʪʨʽ, ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʟʤʽʥʠ ʩʪʘʥʽʚ, ʝʤʫʣʷʮʽʷ 

ʚʪʦʨʛʥʝʥʴ ʚ ʧʦʩʣʽʜʦʚʥʦʤʫ ʽ ʧʘʨʘʣʝʣʴʥʦʤʫ ʨʝʞʠʤʘʭ, ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʡ ʤʦʜʝʣʴ, ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʤʦʜʝʣʽ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʚʪʦʨʛʥʝʥʴ, 

ʦʧʠʩʦʚʽ ʤʦʜʝʣʽ ʤʝʨʝʞʽ ʽ ʟʣʦʚʤʠʩʥʠʢʽʚ, ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʦʧʠʩ ʥʘ ʙʘʟʽ ʜʝʨʝʚ, 

ʤʦʜʝʣʶʚʘʥʥʷ "ʚʠʞʠʚʘʥʥʷ" ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ 

ʜʠʩʢʨʝʪʥʝ ʧʦʜʽʻʚʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʦʜʝʣʴ ʟʘʧʠʪ / ʚʽʜʧʦʚʽʜʴ ʜʣʷ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʘʪʘʢ, ʩʠʪʫʘʮʽʡʥʝ ʦʙʯʠʩʣʝʥʥʷ ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʚʠʢʣʠʢ 

ʧʨʦʮʝʜʫʨ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʚ ʘʪʘʢ ʜʣʷ ʘʥʘʣʽʟʫ ʚʨʘʟʣʠʚʦʩʪʝʡ ʪʦʱʦ. 

ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɯʉ ʻ 

ʟʘʭʠʱʝʥʽʩʪʴ, ʧʦʨʷʜ ʟ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢ ʥʘʜʽʡʥʽʩʪʴ, ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʪ. ʜ. ʇʽʜ ʟʘʭʠʱʝʥʽʩʪʶ ɯʉ ʟʘʟʚʠʯʘʡ ʨʦʟʫʤʽʶʪʴ ʩʪʫʧʽʥʴ 

ʘʜʝʢʚʘʪʥʦʩʪʽ ʨʝʘʣʽʟʦʚʘʥʠʭ ʚ ʥʽʡ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ 

ʽʩʥʫʶʯʠʭ ʚ ʜʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʟʠʢʽʚ [1], ʧʦʚ'ʷʟʘʥʠʭ ʽʟ 

ʟʜʽʡʩʥʝʥʥʷʤ ʟʘʛʨʦʟ ʙʝʟʧʝʢʠ , ʱʦ ʧʦʨʫʰʫʶʪʴ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, 

ʷʢ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʮʽʣʽʩʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ. 

ʊʠʧʦʚʘ ʤʝʪʦʜʠʢʘ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʤʝʪʦʜʽʚ [2]: 

Åʜʦʩʣʽʜʞʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ɯʉ; 

Åʦʮʽʥʢʘ ʨʠʟʠʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟʜʽʡʩʥʝʥʥʷʤ ʟʘʛʨʦʟ ʙʝʟʧʝʢʠ ʱʦʜʦ 

ʨʝʩʫʨʩʽʚ ɯʉ; 

Åʘʥʘʣʽʟ ʤʝʭʘʥʽʟʤʽʚ ʙʝʟʧʝʢʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʨʽʚʥʷ ʽ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʞʠʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʘ ʪʘʢʦʞ ʾʭ 

ʘʜʝʢʚʘʪʥʦʩʪʽ ʽʩʥʫʶʯʠʤ ʨʠʟʠʢʘʤ; 

Åʨʫʯʥʠʡ ʘʥʘʣʽʟ ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʭ ʬʘʡʣʽʚ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, 

ʤʽʞʤʝʨʝʞʝʚʠʭ ʝʢʨʘʥʽʚ ʽ ʧʨʦʢʩʽ-ʩʝʨʚʝʨʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʫʧʨʘʚʣʽʥʥʷ 

ʤʽʞʤʝʨʝʞʝʚʠʤʠ ʚʟʘʻʤʦʜʽʷʤʠ, ʧʦʰʪʦʚʠʭ ʽ DNS ʩʝʨʚʝʨʽʚ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ 

ʢʨʠʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʅʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʘʥʘʣʽʟʫ ʚʨʘʟʣʠʚʦʩʪʝʡ ʽ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʚʽ ʦʩʥʦʚʥʽ 

ʛʨʫʧʠ ʤʝʪʦʜʽʚ: ʧʘʩʠʚʥʽ ʪʘ ʘʢʪʠʚʥʽ. ɸʢʪʠʚʥʝ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ 

ʧʦʣʷʛʘʻ ʚ ʝʤʫʣʷʮʽʾ ʜʽʡ ʧʦʪʝʥʮʽʡʥʦʛʦ ʟʣʦʚʤʠʩʥʠʢʘ ʧʦ ʧʦʜʦʣʘʥʥʶ 

ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ. ʇʘʩʠʚʥʝ ʪʝʩʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʆʉ) ʽ ʧʨʦʛʨʘʤ ʟʘ ʰʘʙʣʦʥʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʧʠʩʢʽʚ ʧʝʨʝʚʽʨʢʠ. ʊʝʩʪʫʚʘʥʥʷ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʚʨʫʯʥʫ, ʘʙʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ. ɯʩʥʫʻ ʙʝʟʣʽʯ ʩʠʩʪʝʤ 

ʘʥʘʣʽʟʫ ʟʘʭʠʱʝʥʦʩʪʽ (ʉɸɿ), ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʥʘʧʨʠʢʣʘʜ, Retina, Internet Scanner, CyberCop Scanner, Nessus Security 

Scanner ʪʦʱʦ. ɰʭ ʦʩʥʦʚʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʻ: 
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1) ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ: "ʗʢʽ ʧʦʤʠʣʢʠ ʚ ʧʦʣʽʪʠʮʽ ʙʝʟʧʝʢʠ 

ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ ʧʨʦʮʝʩʽ ʩʢʘʥʫʚʘʥʥʷ?"; 

2) ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʚʨʘʟʣʠʚʦʩʪʝʡ ʜʣʷ ʬʫʥʢʮʽʦʥʫʶʯʦʾ 

ʩʠʩʪʝʤʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʦʢʨʝʤʦʛʦ ʩʝʨʚʽʩʫ 

ʘʙʦ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʽ ʪ.ʜ. 

ʉʝʨʝʜ ʤʝʪʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʉɺɺ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʚʘ 

ʥʘʧʨʷʤʢʠ: ʦʜʥʝ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʚ ʟʘʭʠʱʘʻʪʴʩʷ ʩʠʩʪʝʤʽ, 

ʘ ʽʥʰʝ - ʥʘ ʧʦʰʫʢ ʟʣʦʚʞʠʚʘʥʴ. 

ʊʨʘʜʠʮʽʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟʘʙʝʟʧʝʯʠʪʠ ʛʘʨʘʥʪʦʚʘʥʠʡ ʟʘʭʠʩʪ ɯʉ ʚ 

ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʘʪʘʢ ʟʜʘʻʪʴʩʷ ʤʘʣʦʡʤʦʚʽʨʥʠʤ. 

ʅʝʜʦʩʢʦʥʘʣʽʩʪʴ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʚ 

ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʉ ʥʝʚʽʜʦʤʽ ʘʪʘʢʠ ʜʦʣʘʶʪʴ ʛʨʘʥʠʮʽ ʧʨʦʪʠʜʽʾ 

ʽ ʚʯʠʥʷʶʪʴ ʜʝʩʪʨʫʢʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʠʩʪʝʤʫ. 

ʅʘʷʚʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʘʧʨʽʦʨʥʠʭ ʟʥʘʥʴ ʧʨʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʮʝʥʘʨʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʢʮʽʡ ʧʦʨʫʰʥʠʢʘ ʽ ʟʘʩʦʙʘʭ 

ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢ, ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ɯʉ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʽʥʢʠ 

ʟʘʭʠʱʝʥʦʩʪʽ ɯʉ [3].  

ʄʦʜʝʣʴ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʗʢʽʩʪʴ ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʦʮʽʥʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ɯʉ ʤʘʻ 

ʦʙʤʝʞʝʥʫ ʪʦʯʥʽʩʪʴ ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ. ʇʽʜʚʠʱʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʣʠʚʝ 

ʧʨʠ ʽʤʽʪʘʮʽʡʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ɯʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞ ʇʝʪʨ ̔[4].  

ʇʦʢʘʞʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʬʘʨʙʦʚʘʥʠʭ ʤʝʨʝʞ ʇʝʪʨʽ, 

ʤʦʜʝʣʴʦʚʘʥʠʭ ʫ ʩʠʩʪʝʤʽ CPN Tools ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ʋ ʩʠʩʪʝʤʽ ʤʦʜʝʣʶʚʘʥʥʷ CPN Tools ʨʦʟʬʘʨʙʦʚʘʥʽ ʤʝʨʝʞʽ ʇʝʪʨʽ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʢʦʤʙʽʥʘʮʽʶ ʛʨʘʬʘ ʤʝʨʝʞʽ ʇʝʪʨʽ ʪʘ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ CPN ML, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʜʣʷ ʦʧʠʩʫ ʘʪʨʠʙʫʪʽʚ ʝʣʝʤʝʥʪʽʚ. ʌʽʰʢʘ ʨʦʟʬʘʨʙʦʚʘʥʦʾ 

ʤʝʨʝʞʽ ʇʝʪʨʽ - ʝʣʝʤʝʥʪ ʘʙʩʪʨʘʢʪʥʦʛʦ ʪʠʧʫ ʜʘʥʠʭ, ʷʢʠʡ ʟʘʟʚʠʯʘʡ 

ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʣʴʦʨʦʤ [5]. 

ʉʪʨʫʢʪʫʨʥʦ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ɯʉ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʝʣʝʤʝʥʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1.  

 
 

ʈʠʩ. 1. - ʄʦʜʝʣʴ ʦʙʨʦʙʢʠ ʨʠʟʠʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ 
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ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʝʨʝʞʘ ʇʝʪʨʽ (ʨʠʩ. 1) ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 8 ʧʦʟʠʮʽʡ ʪʘ 3 

ʧʝʨʝʭʦʜʽʚ. ɿʥʘʯʝʥʥʷ ʫ ʧʦʟʠʮʽʾ A one time loss ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʢʽʣʴʢʽʩʪʴ 

ʧʦʪʝʥʮʽʡʥʠʭ ʧʦʨʫʰʥʠʢʽʚ ʪʘ ʻʜʠʥʦʨʘʟʦʚʽ ʟʙʠʪʢʠ ʚʽʜ ʜʽʡ ʧʦʨʫʰʥʠʢʘ, 

ʟʥʘʯʝʥʥʷ ʫ ʧʦʟʠʮʽʾ Total loss ï ʟʘʛʘʣʴʥʽ ʟʙʠʪʢʠ ʜʦ ʚʞʠʪʪʷ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ, 

ʥʘʷʚʥʽʩʪʴ ʬʽʰʢʠ ʫ ʧʦʟʠʮʽʾ Incident detect ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʘʢʪ, ʱʦ ʽʥʮʠʜʝʥʪ 

ʚʠʷʚʣʝʥʦ ʯʝʨʝʟ ʧʨʦʤʽʞʦʢ ʯʘʩʫ IRstartTime, ʬʽʰʢʘ ʚ ʧʦʟʠʮʽʾ 

Countermeasure ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʟʘʭʦʜʫ ʟʘʭʠʩʪʫ ʧʨʦʪʠ ʟʘʛʨʦʟʠ. 

ʇʝʨʝʭʽʜ Incident response ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ, ʱʦ 

ʚʞʠʚʘʶʪʴʩʷ ʟʘʭʦʜʠ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʽʥʮʠʜʝʥʪʫ, ʧʝʨʝʭʽʜ Calculatoin of losses 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʛʘʣʴʥʠʭ ʟʙʠʪʢʽʚ, ʧʝʨʝʭʽʜ Risk treatment 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʨʘʥʥʷ ʚʘʨʽʘʥʪʘ ʦʙʨʦʙʣʝʥʥʷ ʨʠʟʠʢʫ. 

ʋ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʦ ʪʨʠ ʦʩʥʦʚʥʠʭ ʪʠʧʠ ʬʽʰʦʢ: ʩʪʘʥʜʘʨʪʥʠʡ ʪʠʧ 

REAL, ʷʢʠʡ ʦʧʠʩʫʻ ʨʽʚʝʥʴ ʟʙʠʪʢʽʚ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ; ʪʠʧ SM, ʷʢʠʡ 

ʦʧʠʩʫʻ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ (ʘ ʩʘʤʝ ʾʭ ʚʘʨʪʽʩʪʴ ʪʘ ʚʽʜʩʦʪʦʢ ʥʝʟʘʭʠʱʝʥʦʩʪʽ, ʷʢʠʡ 

ʟʘʣʠʰʠʪʴʩʷ ʧʽʩʣʷ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ); ʪʠʧ E, ʷʢʠʡ ʚ ʜʘʥʽʡ ʤʦʜʝʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʘʣʴʥʦ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʤʦʞʣʠʚʦʩʪʽ ʬʘʢʪʫ 

ʚʠʷʚʣʝʥʥʷ ʽʥʮʠʜʝʥʪʫ ʙʝʟʧʝʢʠ. 

ʌʫʥʢʮʽʷ RAvoidance ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʚʠʤʦʟʽ ʫʭʠʣʝʥʥʷ ʚʽʜ ʨʠʟʠʢʽʚ, RRetention ï ʫʪʨʠʤʘʥʥʷ ʨʠʟʠʢʽʚ, RReduction ï  

ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ. 

ʆʛʦʣʦʰʝʥʥʷ IRstartTime, ʷʢʝ ʚʠʟʥʘʯʘʻ ʯʘʩ ʚʽʜ ʤʦʤʝʥʪʫ ʥʘʩʪʘʥʥʷ 

ʽʥʮʠʜʝʥʪʫ ʜʦ ʡʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ, ʪʦʙʪʦ ʚʞʠʚʘʥʥʷ ʟʘʭʦʜʽʚ ʪʘ/ʘʙʦ ʟʘʩʦʙʽʚ 

ʟʘʭʠʩʪʫ, RACriteria ï ʢʨʠʪʝʨʽʡ ʧʨʠʡʥʷʪʪʷ ʨʠʟʠʢʽʚ, Profit ï ʧʨʠʙʫʪʦʢ 

ʫʩʪʘʥʦʚʠ ʟʘ ʧʝʚʥʠʤ ʧʨʦʮʝʩʦʤ ʘʙʦ ʚ ʮʽʣʦʤʫ. 

ɿʤʽʥʘ loss ʦʧʠʩʫʻ ʟʙʠʪʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʻʜʠʥʦʨʘʟʦʚʦʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟʠ, 

lossT ï ʟʘʛʘʣʴʥʽ ʟʙʠʪʢʠ, ʷʢʽ ʙʫʜʝ ʥʘʥʝʩʝʥʦ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦ ʤʦʤʝʥʪʫ ʚʞʠʪʪʷ 

ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ, priceCM ï ʚʘʨʪʽʩʪʴ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, efectCM ï 

ʥʝʙʝʟʧʝʢʘ, ʷʢʘ ʟʘʣʠʰʠʪʴʩʷ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. 

ɺʠʩʥʦʚʦʢ 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʨʝʞʽ ʇʝʪʨʽ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʤʦʜʝʣʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʚʨʘʟʣʠʚʦʩʪʝʡ ɯʉ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʮʽʣʽʩʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʧʨʦ ʨʠʟʠʢʠ ɯɹ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʽʚ ʩʠʩʪʝʤʠ. ʄʦʜʝʣʽ, ʨʦʟʨʦʙʣʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞ ʇʝʪʨʽ ʜʘʶʪʴ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ɯʉ ʽ 

ʟʤʝʥʰʠʪʠ ʨʽʚʝʥʴ ʟʘʛʨʦʟ ʪʘ ʟʘʪʨʘʪ ʨʝʩʫʨʩʽʚ ʥʘ ʥʘʩʣʽʜʢʠ ʚʪʦʨʛʥʝʥʴ. 
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ʦʙôʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. ɼʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʮʽʥʥʦʶ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ, ʱʦ ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʚ ʫʤʦʚʘʭ ʤʽʥʣʠʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʜʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʙʨʘʞʝʥʥʷ ʩʮʝʥʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʯʘʩʽ. 

ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʥʷ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ʊʦʙʪʦ ʚʽʜ ʟʦʙʨʘʞʝʥʥʷ ʟ ʧʝʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɼʦ 

ʧʘʨʘʤʝʪʨʽʚ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʷʩʢʨʘʚʽʩʪʴ. ʢʦʥʪʨʘʩʪʥʽʩʪʴ, ʨʽʚʝʥʴ 

ʮʠʬʨʦʚʦʛʦ ʰʫʤʫ. ʆʙʨʦʙʠʚʰʠ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʚʭʽʜʥʝ ʟʦʙʨʘʞʝʥʥʷ, 

ʤʦʞʣʠʚʦ ʩʫʪʪʻʚʦ ʧʦʣʝʛʰʠʪʠ ʟʘʜʘʯʫ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʦʙ'ʻʢʪʽʚ ʥʘ ʥʴʦʤʫ. 

ʇʨʦʙʣʝʤʘ ʚʠʥʠʢʘʻ ʧʨʠ ʘʥʘʣʽʟʽ ʚʽʟʫʘʣʴʥʠʭ ʩʮʝʥ, ʚ ʷʢʠʭ ʜʠʥʘʤʽʯʥʦ 

ʟʤʽʥʶʶʪʴʩʷ ʧʝʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʽ ʷʢ: ʟʤʽʥʘ ʦʩʚʽʪʣʝʥʥʷ, ʱʦ ʧʦʚ'ʷʟʘʥʘ 

ʟ ʯʘʩʦʤ ʜʦʙʠ, ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ, ʪʦʱʦ. ʈʫʯʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʟʦʙʨʘʞʝʥʥʷ ʧʨʠ ʟʤʽʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʮʝʥʠ ʚ ʯʘʩʽ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ 

ʨʝʩʫʨʩʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʥʷ. 

ʆʜʥʠʤ ʟ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʧʦʙʫʜʦʚʘ ʝʢʩʧʝʨʪʥʦʾ 

ʤʦʜʝʣʽ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʣʦʛʽʯʥʦʛʦ ʚʠʚʦʜʫ ʨʽʰʝʥʴ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʠʭ ʯʠ 

ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʢʦʨʠʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʦʙʨʘʞʝʥʥʷ ʚ ʩʠʩʪʝʤʘʭ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɼʦ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʚʽʜʥʦʩʷʪʴ ʢʦʨʝʢʮʽʾ ʷʩʢʨʘʚʦʩʪʽ ʪʘ 

ʢʦʥʪʨʘʩʪʫ, ʛʘʤʤʘ-ʢʦʨʝʢʮʽʶ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʣʴʪʨʽʚ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ 

ʰʫʤʫ, ʧʝʨʝʚʝʜʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʚ ʛʨʘʜʘʮʽʾ ʩʽʨʦʛʦ, ʪʦʱʦ.  

ʇʨʦʮʝʩʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʽʚ ʥʘ ʚʽʜʝʦ ʟʦʙʨʘʞʝʥʥʽ, ʧʝʨʝʜʫʻ ʧʦʧʝʨʝʜʥʷ 

ʦʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʻ ʣʘʥʮʶʞʢʦʤ ʧʝʨʝʪʚʦʨʝʥʴ ʜʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʫ 

ʚʠʛʣʷʜ, ʱʦ ʧʦʣʝʛʰʠʪʴ ʡʦʛʦ ʘʥʘʣʽʟ. 

ʄʝʪʦʜ ɹʨʝʜʣʽ-ʈʦʪʘ ʜʣʷ ʙʽʥʘʨʠʟʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʧʦʢʘʟʫʻ ʛʘʨʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʠ ʦʜʥʦʨʽʜʥʦʤʫ ʬʦʥʽ, ʘ ʪʘʢʦʞ ʤʘʻ ʥʠʟʴʢʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʥʠʟʴʢʦ ʢʦʥʪʨʘʩʪʥʠʭ 

ʜʝʪʘʣʝʡ ʟʦʙʨʘʞʝʥʥʷ (ʈʠʩ. 1). ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ɹʨʝʜʣʽ ʜʣʷ ʙʽʥʘʨʠʟʘʮʽʾ 

ʥʠʟʴʢʦ-ʢʦʥʪʨʘʩʪʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ (ʈʠʩ. 1ʘ) ʽʛʥʦʨʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ 

ʪʽʥʝʡ ʥʘ ʟʦʙʨʘʞʝʥʽ, ʱʦ ʩʧʨʦʩʪʠʪʴ ʧʦʜʘʣʴʰʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʦʙôʻʢʪʽʚ, ʥʘ 

ʚʜ̔ʤʽʥʫ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦ ʢʦʥʪʨʘʩʪʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ (ʈʠʩ 1ʙ). ɺ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʯʘʪʢʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʜʘʻ ʧʨʠʡʥʷʪʥʠʡ ʨʝʟʫʣʴʪʘʪ (ʈʠʩ. 1ʜ), 

ʦʜʥʘʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʙʽʥʘʨʠʟʘʮʽʾ ʤʝʥʰ ʢʦʥʪʨʘʩʪʥʦʛʦ ʟʦʙʨʘʞʝʥʥ̫  

ʜʘʩʪʴ ʧʝʨʝʚʘʛʫ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʶʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʟʥʘʢ ʍʘʘʨʘ. ʊʦʙʪʦ 

ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʚʠʜʽʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ.  

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʜʽʣʝʥʥʷ ʦʙôʻʢʪʫ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ 

ɹʨʝʜʣʽ ʤʦʞʥʘ ʧʦʧʝʨʝʜʥʴʦ ʜʦ ʙʽʥʘʨʠʟʘʮʽʾ ʟʘʩʪʦʩʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʚʠʣʫʯʝʥʥʷ 

ʬʦʥʫ ʟ ʟʦʙʨʘʞʝʥʥʷ (Background subtraction). ʊʘʢʠʤ ʯʠʥʦʤ ʙʫʜʫʪʴ ʚʠʣʫʯʝʥʽ ʚʩʽ 

ʧʽʢʩʝʣʽ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʬʦʥʫ, ʱʦ ʥʝ ʙʫʜʝ ʫʪʚʦʨʶʚʘʪʠ ʟʘʚʘʜ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

ɹʘʟʫʶʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʦʩʢʽʣʴʢʠ 

ʤʝʪʦʜ ʙʽʥʘʨʠʟʘʮʽʾ ɹʨʝʜʣʽ-ʈʦʪʘ ʯʫʪʣʠʚʠʡ ʜʦ ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ, 

ʦʧʪʠʤʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʙʽʥʘʨʠʟʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʝʥʠʡ ʧʨʠ ʧʝʚʥʠʭ 

ʟʥʘʯʝʥʥʷʭ ʢʦʥʪʨʘʩʪʫ ʟʦʙʨʘʞʝʥʥʷ. 
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ʈʠʩ. 1. ɺʧʣʠʚ ʨʽʚʥʷ ʢʦʥʪʨʘʩʪʫ ʧʦʯʘʪʢʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʥʘ  

ʨʝʟʫʣʴʪʘʪ ʙʽʥʘʨʠʟʘʮʽʾ ʤʝʪʦʜʦʤ ɹʨʝʜʣʽ-ʈʦʪʘ ʘ) ʟʦʙʨʘʞʝʥʥʷ ʟ 0.3 ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʢʦʥʪʨʘʩʪʥʦʩʪʽ 

ʙ) ʟʦʙʨʘʞʝʥʥʷ ʟ ʧʦʯʘʪʢʦʚʦʶ  ʢʦʥʪʨʘʩʪʥʽʩʪʶ ʚ) ʟʦʙʨʘʞʝʥʥʷ ʟ 1.7 ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ 

ʢʦʥʪʨʘʩʪʥʦʩʪʽ, ʛ,ʜ,ʝ) ʙʽʥʘʨʠʟʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʘ,ʙ,ʚ ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʨʽʚʝʥʴ ʢʦʥʪʨʘʩʪʫ ʟʦʙʨʘʞʝʥʥʷ ʟʘʚʠʩʦʢʠʡ ʥʝʦʙʭʽʜʥʦ 

ʡʦʛʦ ʟʤʝʥʰʠʪʠ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ, ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ð ʟʙʽʣʴʰʠʪʠ 

ʡʦʛʦ. ʂʦʥʪʨʘʩʪ ʟʦʙʨʘʞʝʥʥʷ (ʪʘʢ ʷʢ ʽ ʡʦʛʦ ʷʩʢʨʘʚʽʩʪʴ) ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʜʦʙʠ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʪʦʱʦ. ʊʘʢʠʤ ʯʠʥʦʤ ʽʩʥʫʻ 

ʧʦʪʨʝʙʘ ʢʦʨʠʛʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʚʭʽʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʘʚʪʦʤʘʪʠʯʥʦʾ ʢʦʨʝʢʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʟʦʙʨʘʞʝʥʥʷ ʚ 

ʩʠʩʪʝʤʘʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʢʩʧʝʨʪʥʫ 

ʩʠʩʪʝʤʫ. ʊʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʘ ʣʦʛʽʢʦ-ʣʽʥʛʚʽʩʪʠʯʥʘ ʤʦʜʝʣʴ: 

ʆʙôʻʢʪ ʫʧʨʘʚʣʽʥʥʷ (ʆʋ) ï ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʦʙôʻʢʪʽʚ ʥʘ ʚʽʜʝʦ 

ʟʦʙʨʘʞʝʥʥʽ. 

ʉʠʪʫʘʮʽʷ, ʱʦ ʧʦʪʨʝʙʫʻ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʚʧʣʠʚʫ ï ʥʝʜʦʩʪʘʪʥʽʡ ʘʙʦ 

ʟʘʚʝʣʠʢʠʡ ʢʦʥʪʨʘʩʪ ʝʣʝʤʝʥʪʽʚ ʟʦʙʨʘʞʝʥʥʷ.  

ɽʣʝʤʝʥʪ ʆʋ, ʷʢʠʡ ʻ ʤʽʩʮʝʤ ʧʨʦʷʚʠ ʟʙʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ï ʚʭʽʜʥʝ 

ʟʦʙʨʘʞʝʥʥʷ (ʘ). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʥʫ ʝʣʝʤʝʥʪʘ ʆʋ ï ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʘʩʪʥʦʩʪʽ 

ʟʦʙʨʘʞʝʥʥʷ k(a). 

ʅʝʦʙʭʽʜʥʠʡ ʨʝʟʫʣʴʪʘʪ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ ï ʧʨʠʚʝʜʝʥʥʷ 

ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ʜʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ 

[ʆʇʊ(k(a))]. 

ʄʦʞʣʠʚʽ ʫʧʨʘʚʣʷʶʯʽ ʦʧʝʨʘʮʽʾ: 

- ɿʙʽʣʴʰʠʪʠ ʢʦʥʪʨʘʩʪʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ [ʟʙʽʣʴʰ_ʂʊʈʉʊ]; 

- ɿʤʝʥʰʠʪʠ ʢʦʥʪʨʘʩʪʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ [ʟʤʝʥʰ_ʂʊʈʉʊ]. 

ɽʣʝʤʝʥʪ ʆʋ, ʷʢʠʡ ʻ ʤʽʩʮʝʤ ʨʝʘʣʽʟʘʮʽʾ ʢʝʨʫʶʯʦʾ ʦʧʝʨʘʮʽʾ ï ʧʨʦʛʨʘʤʥʠʡ 

ʤʦʜʫʣʴ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʥʷ (b) 



 

103 

 

ʅʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʦʧʝʨʘʮʽʡ ʢʦʨʝʢʮʽʾ 

ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ:  

- ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ [ʅɽɼʆʉʊ(k(ʘ))]; 

- ʟʘʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʟʦʙʨʝʞʝʥʥʷ [ɿɺʀʉ(k(ʘ))]. 

ʈʝʩʫʨʩʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʷʶʯʦʾ ʦʧʝʨʘʮʽʾ: 

- ʥʝʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ 

ʘ [ʂʊʈʉʊ(ʘ, ʥʝʦʧʪ)]; 

ɺʠʨʘʟʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʚʧʣʠʚʫ ʥʘ ʆʋ: 
))](())(_(&)(([ akʆʇʊaʂʊʈʉʊʟʙʽʣʴʰʈɽɸʃakʅɽɼʆʉʊba ­""  

))](())(_(&))(([ akʆʇʊaʂʊʈʉʊʟʤʝʥʰʈɽɸʃakɿɺʀʉba ­""  

ʜʝ ʈɽɸʃ ï ʧʨʝʜʠʢʘʪ, ʱʦ ʤʘʻ ʟʤʽʩʪ çʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʤè. 

ɺʠʨʘʟʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʫʤʦʚʠ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʷʶʯʠʭ ʦʧʝʨʘʮʽʡ: 
))](_(),([ aʂʊʈʉʊʟʙʽʣʴʰʈɽɿʥʝʦʧʪaʂʊʈʉʊba ­""  

))](_(),([ aʂʊʈʉʊʟʤʝʥʰʈɽɿʥʝʦʧʪaʂʊʈʉʊba ­""  

ʜʝ ʈɽɿ ï ʧʨʝʜʠʢʘʪ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʥʘʷʚʥʽʩʪʴ ʨʝʩʫʨʩʫ. 

ɺʠʨʘʟ, ʱʦ ʦʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʷʶʯʦʾ ʦʧʝʨʘʮʽʾ ʟʘ 

ʫʤʦʚ ʷʢʱʦ ʚʦʥʘ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʪʘ ʽʩʥʫʚʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʜʣʷ ʮʽʻʾ ʦʧʝʨʘʮʽʾ. 
)]()(&)([ ʭʈɽɸʃʭʈɽɿʭʈɯʐx ­"  

))](()([ akʆʇʊʭʈɯʐxa ­$"  

ʜʝ ʈɯʐ ï ʧʨʝʜʠʢʘʪ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʬʘʢʪ ʽʩʥʫʚʘʥʥʷ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ, ʷʢʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ. 

ɼʣʷ ʢʦʨʝʢʮʽʾ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ʢʦʥʪʨʘʩʪʫ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ 

ʝʢʩʧʝʨʪʥʫ ʤʦʜʝʣʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʡʤʘʪʠ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʟʘ ʫʤʦʚʠ 

ʚʽʜʭʠʣʝʥʥʷ ʮʽʻʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʆʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʟʘʜʘʯʽ ʘʥʘʣʽʟʫ ʚʽʜʝʦ ʟʦʙʨʘʞʝʥʥʷ. 

ʅʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ, ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʣʠʰʝ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʠʜʽʣʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʮʝʥʠ ʥʘ ʧʨʦʮʝʩʠ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʪʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʽʚ. ɺʧʣʠʚ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʜʝ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚ 

ʭʦʜʽ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʤʦʜʝʣʽ ʚ 

ʩʠʩʪʝʤʘʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʢʦʨʠʛʫʚʘʪʠ 

ʧʘʨʘʤʝʪʨʠ ʟʦʙʨʘʞʝʥʥʷ ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʧʝʨʝʜ 

ʥʝʶ ʟʘʜʘʯʽ. 
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ɿɸɹɽɿʇɽʏɽʅʅʗ ʄʆʅɯʊʆʈʀʅɻʋ ʊɽʈʀʊʆʈɯʁ ɿɽʃɽʅʆɰ ɿʆʅʀ 

ɼʃʗ ʂʆʅʊʈʆʃʖ ɿɸ ɰʍʅɯʄ ʉʊɸʅʆʄ 

 

ɾʠʪʥʠʢ ʆʣʝʛ 

 

 

ʉʫʯʘʩʥʝ ʤʽʩʪʦ ʷʚʣʷʻ ʩʦʙʦʶ ʪʝʨʠʪʦʨʽʶ, ʱʦ ʘʢʪʠʚʥʦ ʧʽʜʚʝʨʞʝʥʘ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʧʣʠʚʫ. ʅʝ ʻ ʚʠʥʷʪʢʦʤ ʽ ʤʽʩʪʦ ʉʣʘʚʫʪʠʯ, ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʷʢʦʛʦ ʚʧʣʠʚʘʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʽ ʪ.ʜ. ɺʩʽ ʚʠʢʠʜʠ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚ ʘʪʤʦʩʬʝʨʽ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʷʢ ʦʢʩʠʜ 

ʚʫʛʣʝʮʶ, ʜʽʦʢʩʠʜ ʘʟʦʪʫ, ʦʟʦʥ ʪʘ ʽʥ. 

ɿʘʜʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʞʠʪʪʷ ʥʘʚʢʦʣʦ ʤʽʩʪ 

ʩʧʝʮʽʘʣʴʥʦ ʧʦʚʠʥʥʽ ʩʪʚʦʨʶʚʘʪʠʩʴ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠʩʴ ʧʦʷʩʠ ʟʝʣʝʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ï ʟʝʣʝʥʽ ʟʦʥʠ, ʦʩʥʦʚʦʪʚʦʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʷʢʠʭ ʻ ʜʝʨʝʚʘ, 

ʯʘʛʘʨʥʠʢʠ ʪʘ ʟʝʣʝʥʠʡ ʧʦʢʨʦʚ ʟʝʤʣʽ. ɰʭʥʽʤʠ ʦʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʜʣʷ 

ʤʽʩʪʘ ʷʚʣʷʶʪʴʩʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʘ ʪʘ ʟʘʭʠʩʥʘ, ʱʦ ʟʘʢʣʶʯʘʶʪʴʩʷ ʫ 

ʧʦʛʣʠʥʘʥʥʽ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʪʘ ʨʦʟʢʣʘʜʽ ʽʥʰʠʭ ʪʦʢʩʠʥʽʚ, ʚʠʨʦʙʣʝʥʥʽ 

ʢʠʩʥʶ, ʟʘʭʠʩʪʽ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʩʪʚʦʨʝʥʥʽ 

ʤʽʢʨʦʢʣʽʤʘʪʫ ʜʣʷ ʥʘʚʢʦʣʠʰʥʽʭ ʪʝʨʠʪʦʨʽʡ. 
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ʄʽʩʪʦ ʉʣʘʚʫʪʠʯ ʻ ʜʦʩʪʘʪʥʴʦ ʟʘʙʝʟʧʝʯʝʥʠʤ ʪʝʨʠʪʦʨʽʷʤʠ ʟʝʣʝʥʦʾ ʟʦʥʠ, 

ʘʣʝ ʥʘʪʦʤʽʩʪʴ ʫʩʽ ʥʘʩʘʜʞʝʥʥʷ ʻ ʚʨʘʟʣʠʚʠʤʠ ʽ ʩʘʤʽ ʧʦʪʨʝʙʫʶʪʴ ʟʘʭʠʩʪʫ ʚʽʜ 

ʨʫʡʥʫʚʘʥʴ. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʾʭ ʟʥʠʱʝʥʥʷ, ʭʘʨʘʢʪʝʨʥʠʤ ʷʢ ʜʣʷ 

ʂʠʾʚʩʴʢʦʾ, ʪʘʢ ʽ ʜʣʷ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʜʦ ʷʢʠʭ ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʤʽʩʪʦ 

ʉʣʘʚʫʪʠʯ, ʻ ʣʽʩʦʚʽ ʧʦʞʝʞʽ ʚʣʽʪʢʫ. ʊʘʢʦʞ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʜʣʷ 

ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʴ ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʽ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʫ ʚʠʨʫʙʢʫ ʣʽʩʽʚ ʯʠ ʩʘʥʢʮʽʦʥʦʚʘʥʫ 

ʜʣʷ ʧʦʙʫʜʦʚʠ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʧʨʦʢʣʘʜʘʥʥʷ ʜʦʨʽʛ, ʨʦʟʰʠʨʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʪʘ ʽʥ. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʣʽʜʢʫʚʘʥʥʷ ʟʘ ʧʣʦʱʘʤʠ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘʚʢʦʣʦ 

ʤʽʩʪʘ ʪʘ ʦʮʽʥʢʠ ʭʘʨʘʢʪʝʨʫ ʪʘ ʤʘʩʰʪʘʙʥʦʩʪʽ ʟʤʽʥ, ʷʢʠʭ ʟʘʟʥʘʶʪʴ ʟʝʣʝʥʽ ʟʦʥʠ 

ʧʨʦʪʷʛʦʤ  ʯʘʩʫ, ʤʦʞʥʘ ʚʧʨʦʚʘʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ [1], ʷʢʠʡ ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʜʚʦʭ ʩʪʘʜʽʡ. 

ʅʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʢʦʣʠʰʥʽʭ 

ʥʘʩʘʜʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ [2], ʱʦ 

ʦʙʣʘʰʪʦʚʘʥʽ ʮʠʬʨʦʚʦʶ ʬʦʪʦʢʘʤʝʨʦʶ. ɿʘʚʜʷʢʠ ʧʨʠʩʪʨʦʶ ʘʝʨʦʬʦʪʦʟʡʦʤʢʠ 

ʤʦʞʥʘ ʙʫʜʝ ʦʪʨʠʤʘʪʠ ʨʘʩʪʨʦʚʽ ʟʦʙʨʘʞʝʥʥʷ, ʥʘ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʦʨʪʦʬʦʪʦʧʣʘʥʠ ʤʽʩʮʝʚʦʩʪʽ ʟ ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʘʞ ʜʦ 

ʜʝʩʷʪʠʭ ʯʘʩʪʠʥ ʤʝʪʨʘ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ. ɺ ʟʚʠʯʘʡʥʦʤʫ ʨʝʞʠʤʽ ʞ ʤʦʞʥʘ 

ʪʦʯʢʦʚʦ ʚʠʢʦʥʫʚʘʪʠ ʟʡʦʤʢʫ ʟ ʤʝʥʰ ʜʨʽʙʥʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʜʽʣʴʥʦʶ 

ʟʜʘʪʥʽʩʪʶ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʠ ʟʡʦʤʢʫ ʟ ʙʽʣʴʰʦʾ ʚʠʩʦʪʠ ʪʘ 

ʟʘʭʦʧʣʶʚʘʪʠ ʙʽʣʴʰ ʚʝʣʠʢʽ ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʡ ʟʘ ʦʜʠʥ ʟʥʽʤʦʢ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʡʦʤʢʠ ʦʪʨʠʤʘʥʽ ʛʨʘʬʽʯʥʽ ʜʘʥʽ ʟʘʚʘʥʪʘʞʫʶʪʴ ʜʦ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ), 

ʷʢʝ ʦʙʨʦʙʣʷʻ ʚʭʽʜʥʽ ʜʘʥʽ ʪʘ ʚʠʜʘʻ ʨʝʟʫʣʴʪʘʪ, ʜʝ ʚʢʘʟʫʶʪʴʩʷ ʬʦʪʦʛʨʘʬʽʾ ʪʘ 

ʚʠʜʽʣʷʶʪʴʩʷ ʟʦʥʠ ʥʘ ʥʠʭ, ʷʢʽ ʚʥʘʩʣʽʜʦʢ ʘʥʘʣʽʟʫ ʫʩʧʽʰʥʦ ʧʨʦʡʰʣʠ 

ʧʝʨʝʚʽʨʢʫ ʥʘ ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʩʠʪʫʘʮʽʾ ʪʘ ʧʽʜʦʟʨʫ ʚ ʫʨʘʞʝʥʥʽ ʥʘʩʘʜʞʝʥʴ 

ʚʩʝʨʝʜʠʥʽ ʜʦʩʣʽʜʞʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʤʽʩʮʝʚʦʩʪʽ. 

ʆʩʢʽʣʴʢʠ ʽʩʥʫʻ ʟʥʘʯʥʠʡ ʨʽʚʝʥʴ ʚʽʨʦʛʽʜʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʚʥʘʩʣʽʜʦʢ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʟʡʦʤʢʠ ʚ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ï ʨʦʟʤʠʪʽʩʪʴ 

ʟʦʙʨʘʞʝʥʥʷ, ʟʘʩʣʽʧʣʝʥʥʷ ʚʽʜʙʠʪʠʤ ʩʚʽʪʣʦʤ, ʩʪʦʨʦʥʥʽ ʦʙôʻʢʪʠ ʥʘ ʟʥʽʤʢʫ), 

ʱʦ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʧʨʦʛʨʘʤʠ ʜʝʷʢʽ ʦʙʣʘʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʤʠʣʢʦʚʦ 

ʧʦʪʨʘʧʣʷʪʴ ʜʦ ʪʘʢʠʭ, ʷʢʽ ʟʘʜʦʚʽʣʴʥʷʶʪʴ ʫʤʦʚʘʤ ʫʨʘʞʝʥʴ, ʪʦ ʚʠʭʽʜʥʽ ʜʘʥʽ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʩʣʽʜ ʩʧʨʠʡʤʘʪʠ ʣʠʰʝ ʷʢ ʧʦʪʝʥʮʽʡʥʦ ʫʨʘʞʝʥʽ 

ʪʝʨʠʪʦʨʽʾ ʥʘʩʘʜʞʝʥʴ. ʑʦʙ ʧʝʨʝʢʚʘʣʽʬʽʢʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʦ ʫʨʘʞʝʥʽ 

ʪʝʨʠʪʦʨʽʾ ʚ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʩʢʦʨʽʰ ʟʘ ʚʩʝ ʻ ʫʨʘʞʝʥʠʤʠ, ʚʘʨʪʦ ʟʘʣʫʯʠʪʠ 

ʝʢʩʧʝʨʪʘ, ʷʢʠʡ ʧʝʨʝʛʣʷʥʝ ʣʠʰʝ ʪʽ ʚʠʧʘʜʢʠ, ʥʘ ʷʢʽ ʚʽʜʨʝʘʛʫʚʘʣʦ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ 

ʟʤʦʞʝ ʚʠʟʥʘʯʠʪʠ ʦʩʪʘʪʦʯʥʦ, ʯʠ ʚʘʨʪʦ ʚʜʘʚʘʪʠʩʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʨʫʛʦʾ 

ʩʪʘʜʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʠʪʦʨʽʡ. 

ʇʽʜ ʯʘʩ ʜʨʫʛʦʾ ʩʪʘʜʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʫʪʴ ʦʩʥʦʚʫʚʘʪʠʩʴ ʥʘ ʧʨʦʚʝʜʝʥʥʽ 

ʪʦʯʢʦʚʠʭ ʥʘʟʝʤʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ [2] ʩʘʤʝ ʚ ʪʠʭ ʟʦʥʘʭ, ʷʢʽ ʥʘ ʧʝʨʰʽʡ 

ʩʪʘʜʽʾ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʷʢ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʩʢʦʨʽʰ ʟʘ ʚʩʝ ʻ 

ʫʨʘʞʝʥʠʤʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʝʢʩʧʝʨʪʠ ʟʤʦʞʫʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ 

ʚʠʟʥʘʯʠʪʠ ʦʟʥʘʢʠ ʪʘ ʚʝʣʠʯʠʥʫ ʫʨʘʞʝʥʴ, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ ʤʦʞʥʘ ʙʫʜʝ 
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ʚʠʨʽʰʠʪʠ ʰʣʷʭʠ ʧʨʠʧʠʥʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʘʥʫ 

ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʦʪʨʠʤʘʥʠʭ ʟʙʠʪʢʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʠ 

ʝʬʝʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʘ ʩʪʘʥʦʤ ʟʝʣʝʥʦʾ ʟʦʥʠ ʤʽʩʪʘ ʉʣʘʚʫʪʠʯ ʟʘʚʜʷʢʠ 

ʽʥʪʝʛʨʘʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʥʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʪʴ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʟʝʣʝʥʦʾ ʟʦʥʠ ʰʚʠʜʰʝ 

ʪʘ ʪʨʫʜʦʻʤʥʽʰʝ ʪʘ ʩʫʪʪʻʚʦ ʜʦʟʚʦʣʠʪʴ ʟʥʷʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʝʢʩʧʝʨʪʽʚ ʚʽʜ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʧʨʘʮʶʚʘʥʥʷ ʚʩʽʻʾ ʤʥʦʞʠʥʠ ʘʝʨʦʬʦʪʦʧʣʘʥʽʚ ʟʝʣʝʥʠʭ 

ʥʘʩʘʜʞʝʥʴ. 
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Annex for papers written in Ukrainian and Russian 

 

Annotation:In these theses of the report focus is set on the great role of 

green zone areas around a cities. In this review two-step approach to 

monitoring green zones condition on the example of Slavutych is considered. It 

is proposed during the first stage to make use unmanned aircraft for providing 

primary data and geographic information system to identify potentially affected 

areas of green zones. Often due to adverse conditions during the time of 

photographing the photos have high defect levels, that is why it is proposed to 

attract expert analysis. Thus, using peer review it is able to identify areas that 

are most likely affected. During the second stage of the green zones research it 

is offered to apply land research for areas that are classified as likely affected. 

It was after the second stage of research experts can finally confirm or refute 

the suggestion received during the first stage of the lesion area on the green 

zone of the city. 
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ɽʂʆʃʆɻɯʏʅɸ ʂʋʃʔʊʋʈɸ ʗʂ ʂʃʖʏʆɺɸ ʂʆʄʇɽʊɽʅʊʅɯʉʊʔ 

ɺɯɼʇʆɺɯɼɸʃʔʅʆɰ ʆʉʆɹʀʉʊʆʉʊɯ 

 

ɿʘʩʪʘʚʥʶʢ ʆ.ʆ. 

 

 

ɾʠʪʪʷ ʣʶʜʠʥʠ, ʾʾ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽ ʟʜʦʨʦʚôʷ ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʪʘʥʫ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘ ʞʘʣʴ, ʩʴʦʛʦʜʥʽ ʩʚʦʻʶ ʥʝʢʝʨʦʚʘʥʦʶ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʭʠʞʘʮʴʢʠʤ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ, 

 ʟʘʙʨʫʜʥʝʥʥʷʤ ʩʝʨʝʜʦʚʠʱʘ, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷʤ, 

ʨʦʟʰʠʨʝʥʥʷʤ ʨʘʤʦʢ ʫʨʙʘʥʽʟʘʮʽʾ, ʧʦʨʫʰʝʥʥʷʤ ʥʦʨʤ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʝʨʝʚʘʞʘʥʥʷʤ ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʨʝʙ ʥʘʜ ʜʫʭʦʚʥʠʤʠ 

ʣʶʜʠʥʘ ʨʽʟʢʦ ʧʦʨʫʰʠʣʘ ʨʽʚʥʦʚʘʛʫ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [6], ʱʦ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʟʫʤʦʚʣʶʻ ʝʢʦʣʦʛʽʯʥʽ ʣʦʢʘʣʴʥʽ ʪʘ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ. ʊʦʤʫ ʧʦʩʪʘʻ 

ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʫ ʚʠʭʦʚʘʥʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʤʦʣʦʜʽ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʝʢʦʣʦʛʽʯʥʦʾ, ʤʦʨʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ.  

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʻ ʧʽʜʛʦʪʦʚʢʘ ʜʠʪʠʥʠ ʜʦ ʞʠʪʪʷ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʝʾ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʠʟʥʘʯʝʥʘ, ʷʢ çʜʠʥʘʤʽʯʥʘ ʢʦʤʙʽʥʘʮʽʷ ʟʥʘʥʴ, ʩʧʦʩʦʙʽʚ 

ʤʠʩʣʝʥʥʷ, ʧʦʛʣʷʜʽʚ, ʮʽʥʥʦʩʪʝʡ, ʥʘʚʠʯʦʢ, ʫʤʽʥʴ, ʽʥʰʠʭ ʦʩʦʙʠʩʪʠʭ ʷʢʦʩʪʝʡ, 

ʱʦ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠ ʫʩʧʽʰʥʦ ʧʨʦʚʘʜʠʪʠ ʧʨʦʬʝʩʽʡʥʫ ʪʘ/ʘʙʦ 

ʧʦʜʘʣʴʰʫ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴè [10, ʩ.10]. ɸ ʝʢʦʣʦʛʽʯʥʘ ʛʨʘʤʦʪʥʽʩʪʴ 

ʦʩʦʙʠʩʪʦʩʪʽ ʻ ʦʜʥʽʻʶ ʟ ʜʝʩʷʪʠ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʫ 

ʂʦʥʮʝʧʮʽʾ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. ɽʢʦʣʦʛʽʯʥʘ ʛʨʘʤʦʪʥʽʩʪʴ ʨʦʟʢʨʠʚʘʻʪʴʩʷ 

ʯʝʨʝʟ çʫʤʽʥʥʷ ʨʦʟʫʤʥʦ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʨʠʨʦʜʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʚ ʨʘʤʢʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʦʣʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʟʜʘʪʥʽʩʪʴ ʽ ʙʘʞʘʥʥʷ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷè [10, ʩ.12]. ʇʦʥʷʪʪʷ çʝʢʦʣʦʛʽʯʥʘ 

ʢʫʣʴʪʫʨʘ ʦʩʦʙʠʩʪʦʩʪʽè ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʥʝ ʪʽʣʴʢʠ ʨʽʚʝʥʴ ʦʚʦʣʦʜʽʥʥʷ ʥʝʶ 

ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʩʬʝʨʦʶ ʟʥʘʥʥʷ, ʘ ʡ ʨʽʚʝʥʴ ʚʠʭʦʚʘʥʦʩʪʽ ʪʘ ʦʩʚʽʯʝʥʦʩʪʽ 

ʣʶʜʠʥʠ, ʩʧʦʩʽʙ ʾʾ ʧʦʚʝʜʽʥʢʠ, ʩʪʘʚʣʝʥʥʷ ʜʦ ʽʥʰʠʭ ʣʶʜʝʡ ʪʘ ʧʨʠʨʦʜʠ. 

ʅʘ ʞʘʣʴ, ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʛʽʨʰʫʻʪʴʩʷ, ʣʶʜʠʥʘ 

ʧʨʦʜʫʢʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʤʽʪʪʷ, ʙʝʟʞʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ (ʟʥʠʱʫʻ) 

ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ, ʱʦ ʚʝʜʝ ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ. çʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ 

ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʥʝ ʷʢʦʾʩʴ ʛʨʫʧʠ 

ʣʶʜʝʡ, ʩʫʩʧʽʣʴʩʪʚʘ, ʨʝʛʽʦʥʫ, ʘ ʡ ʫʩʴʦʛʦ ʣʶʜʩʪʚʘ ʚ ʮʽʣʦʤʫè [11, ʩ. 468]. ʇʨʦ 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʽʾ ʪʘ ʚʦʜʠ, ʜʙʘʡʣʠʚʝ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ ʘʢʪʠʚʥʦ ʧʦʯʘʣʠ ʛʦʚʦʨʠʪʠ ʧʽʩʣʷ 1969 ʨʦʢʫ, ʘ ʫ 1970 

ʨʦʮʽ ʚʧʝʨʰʝ ʚʽʜʟʥʘʯʠʣʠ ɼʝʥʴ ɿʝʤʣʽ. ɸʣʝ ʧʦʯʘʪʦʢ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ 

ʟʘʢʣʘʜʝʥʦ ʥʘ ʧʦʯʘʪʢʫ XVIII ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ɾʘʥ-ɾʘʢ ʈʫʩʩʦ ʚ ʩʚʦʻʤʫ 

ʪʨʘʢʪʘʪʽ çɽʤʽʣʴ, ʘʙʦ ʇʨʦ ʚʠʭʦʚʘʥʥʷè ʥʘʛʦʣʦʰʫʚʘʚ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʦʩʚʽʪʠ, 

ʷʢʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʜʦʚʢʽʣʣʽ. ʇʝʨʰʠʤʠ ʢʫʨʩ çʆʭʦʨʦʥʘ ʧʨʠʨʦʜʠè ʧʦʯʘʣʠ 

ʚʠʢʣʘʜʘʪʠ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʦʯʘʪʢʫ 50-ʭ ʨʨ. ʚ ʆʜʝʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʘ ʫ 

1970 ʨʦʮʽ ʙʫʣʠ ʟʘʪʚʝʨʜʞʝʥʽ ʧʨʦʛʨʘʤʠ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʢʫʨʩʫ çʆʭʦʨʦʥʘ 

ʧʨʠʨʦʜʠè ʜʣʷ ʽʥʩʪʠʪʫʪʽʚ. 
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ʄʝʪʫ, ʟʘʚʜʘʥʥʷ ʡ ʧʨʠʥʮʠʧʠ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʚʠʢʣʘʣʠ ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ 

ɯ.ɼ. ɿʚʻʨʝʚ, ʆ.ʄ. ɿʘʭʣʻʙʥʠʡ, ʚʠʟʥʘʯʠʚʰʠ ʪʝʦʨʝʪʠʯʥʽ ʡ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ 

ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʾʾ ʟʤʽʩʪʫ ʚ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ [8; 9]. 

ʉʝʨʝʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ ʥʘʩʪʫʧʥʽ: 

- ʾʾ ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ ʻ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʽ 

ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʧʦʟʠʮʽʾ, ʘ ʥʝ ʪʽʣʴʢʠ ʦʚʦʣʦʜʽʥʥʷ ʧʝʚʥʦʶ ʩʫʤʦʶ ʟʥʘʥʴ ʽ 

ʚʤʽʥʴ; 

- ʥʦʩʽʻʤ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʷʢʠʡ ʜʝʪʝʨʤʽʥʫʻ ʚʯʠʥʢʠ ʻ ʚʩʝ 

ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ, ʚ ʽʜʝʘʣʽ ï ʧʣʘʥʝʪʠ, ʘ ʥʝ ʪʽʣʴʢʠ ʧʝʚʥʽ ʛʨʫʧʠ ʣʶʜʝʡ; 

- ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʽ ʚʠʭʦʚʘʥʥʷ ʦʟʥʘʯʘʻ ʡʦʛʦ 
ʨʝʘʣʽʟʘʮʽʶ ʟʘʩʦʙʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʝʜʤʝʪʽʚ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚʯʝʥʽ ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʾ 

ʮʽʥʥʽʩʥʦʾ ʧʘʨʘʜʠʛʤʠ ʚʟʘʻʤʠʥ ʟ ʧʨʠʨʦʜʦʶ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʣʶʜʠʥʠ ʟʘ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ ʧʝʨʝʜ ʥʘʱʘʜʢʘʤʠ, ʫʨʽʚʥʦʚʘʞʫʻ ʧʦʪʨʝʙʠ 

ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʨʦʜʠ, ʚʩʪʘʥʦʚʣʶʻ ʧʘʨʠʪʝʪʥʽ ʚʟʘʻʤʠʥʠ ʤʽʞ 

ʣʶʜʠʥʦʶ ʽ ʧʨʠʨʦʜʦʶ [2, ʩ. 9]. 

ʋ ʩʫʯʘʩʥʽʡ ʰʢʦʣʽ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʚʝʜʝʥʽ ʧʨʝʜʤʝʪʠ çʗ ʫ ʩʚʽʪʽè, 

çʇʨʠʨʦʜʦʟʥʘʚʩʪʚʦè, çʆʩʥʦʚʠ ʟʜʦʨʦʚôʷè, çʃʶʜʠʥʘ ʽ ʩʚʽʪè, çɽʢʦʣʦʛʽʷè, ʷʢʽ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʫʯʥʷ, ʚʯʠʪʝʣʽ ʧʨʦʚʦʜʷʪʴ 

ʢʦʤʙʽʥʦʚʘʥʽ ʫʨʦʢʠ, ʚʢʣʶʯʘʶʯʠ ʧʠʪʘʥʥʷ ʝʢʦʣʦʛʽʾ ʫ ʩʚʽʡ ʧʨʝʜʤʝʪ. ʊʘʢʦʞ 

ʦʨʛʘʥʽʟʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʟʘʢʣʘʩʥʽ ʚʠʭʦʚʥʽ ʟʘʭʦʜʠ: ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

(ʟʙʠʨʘʥʥʷ ʥʘʩʽʥʥʷ ʨʦʩʣʠʥ; ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʦʜʽʚʥʠʮʴ ʽ ʧʽʜʛʦʜʦʚʫʚʘʥʥʷ 

ʧʪʘʭʽʚ ʫ ʟʠʤʦʚʠʡ ʯʘʩ ʪʦʱʦ); ʛʨʫʧʦʚʽ (ʝʢʩʢʫʨʩʽʾ ʚ ʧʨʠʨʦʜʫ, ʚʠʧʫʩʢ 

ʩʪʽʥʥʽʚʦʢ ʪʦʱʦ); ʤʘʩʦʚʽ ʟʘʭʦʜʠ (ʪʠʞʥʽ ʙʽʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʾ ʪʘ ʟʜʦʨʦʚôʷ 

ʣʶʜʠʥʠ; ʚʝʯʦʨʠ, ʢʦʥʬʝʨʝʥʮʽʾ, ʚʽʢʪʦʨʠʥʠ, ʣʝʢʮʽʾ, ʢʦʥʢʫʨʩʠ, ʟʘʩʽʜʘʥʥʷ 

ʢʣʫʙʽʚ ʶʥʠʭ ʣʶʙʠʪʝʣʽʚ ʧʨʠʨʦʜʠ; ʛʦʜʠʥʠ ʩʧʽʣʢʫʚʘʥʥʷ, ʉʚʷʪʦ ʟʫʩʪʨʽʯʽ 

ʧʪʘʭʽʚ ʪʦʱʦ).  

ʉʧʝʮʠʬʽʢʘ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʧʦʚʠʥʥʘ ʥʦʩʠʪʠ 

ʚʠʧʝʨʝʜʞʫʶʯʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʙʪʦ ʫ ʩʚʽʜʦʤʦʩʪʽ ʣʶʜʠʥʠ ʧʦʚʠʥʥʘ 

ʚʽʜʙʫʚʘʪʠʩʴ ʧʦʩʪʽʡʥʘ ʦʮʽʥʢʘ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʚʪʨʫʯʘʥʥʷ ʫ ʧʨʠʨʦʜʫ. ʋ 

ʬʦʨʤʫʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʜʠʩʢʫʩʽʾ. 

ʇʨʦʙʣʝʤʥʽʩʪʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʛʨʫʧʦʚʠʤ ʦʙʛʦʚʦʨʝʥʥʷʤ ʩʪʚʦʨʶʶʪʴ ʩʠʪʫʘʮʽʶ 

çʢʦʥʬʣʽʢʪʫè ʽʜʝʡ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʽ ʤʽʞʧʨʝʜʤʝʪʥʽ ʫʨʦʢʠ-ʜʠʩʢʫʩʽʾ, ʢʦʣʠ ʥʘ 

ʜʘʥʫ ʧʨʦʙʣʝʤʫ ʜʠʚʣʷʪʴʩʷ ʟ ʨʽʟʥʠʭ ʧʦʟʠʮʽʡ. 

ʇʦʜʘʣʴʰʝ ʽʩʥʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʟʘʢʦʥʘʤ ʧʨʠʨʦʜʠ ʽ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʙʣʝʤ, ʘ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʽ ʢʘʨʜʠʥʘʣʴʥʽ ʟʤʽʥʠ ʫ 

ʣʶʜʩʴʢʽʡ ʩʚʽʜʦʤʦʩʪʽ. ʇʦʪʨʽʙʥʽ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʪʘ ʜʦʙʨʦʚʽʣʴʥʦ ʧʨʠʡʥʷʪʽ 

ʦʙʤʝʞʝʥʥʷ ʽ ʟʘʙʦʨʦʥʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʤʽʥʠ 

ʩʪʝʨʝʦʪʠʧʽʚ ʧʦʚʝʜʽʥʢʠ, ʤʝʭʘʥʽʟʤʽʚ ʝʢʦʥʦʤʽʢʠ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ.  

ʆʪʞʝ, ʝʢʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ ʻ ʢʣʶʯʦʚʦʶ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ. ʇʦʥʷʪʪʷʤ çʢʫʣʴʪʫʨʘ ʦʩʦʙʠʩʪʦʩʪʽè, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʟʥʘʯʘʻʪʴʩʷ 

ʨʽʚʝʥʴ ʚʠʭʦʚʘʥʦʩʪʽ ʪʘ ʦʩʚʽʯʝʥʦʩʪʽ ʣʶʜʠʥʠ, ʨʽʚʝʥʴ ʦʚʦʣʦʜʽʥʥʷ ʥʝʶ ʪʽʻʶ ʯʠ 

ʽʥʰʦʶ ʩʬʝʨʦʶ ʟʥʘʥʥʷ ʘʙʦ ʜʽʷʣʴʥʦʩʪʽ. ɺʠʭʦʜʷʯʠ ʟ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʝʢʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ ʣʶʜʠʥʠ ʻ ʾʾ ʛʘʨʘʥʪʽʷ ʽʩʥʫʚʘʥʥʷ 

ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 
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ɿʘʚʜʘʥʥʷ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʨʘʟʦʤ ʟ ʩʽʤôʻʶ ʪʘ ʩʫʩʧʽʣʴʩʪʚʦʤ ʩʧʨʷʤʫʚʘʪʠ 

ʚʩʽ ʟʫʩʠʣʣʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʢʦʞʥʦʾ ʜʠʪʠʥʠ, 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʥʝʶ, ʱʦ ʙʝʨʝʞʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ 

ʦʩʥʦʚʦʶ ʞʠʪʪʷ ʣʶʜʠʥʠ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʰʢʦʣʷʨʽʚ ʙʝʟ ʥʘʡʘʢʪʠʚʥʽʰʦʾ ʫʯʘʩʪʽ ʚ ʥʴʦʤʫ ʩʽʤôʾ, 

ʙʘʪʴʢʽʚ ʥʝʤʦʞʣʠʚʦ. ɹʘʪʴʢʠ ʨʘʟʦʤ ʟ ʫʯʠʪʝʣʷʤʠ ʻ ʦʨʛʘʥʽʟʘʪʦʨʘʤʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʜʠʪʠʥʠ [4, ʩ. 1].  

ɽʢʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ ʚ ʩʫʯʘʩʥʽʡ ʥʘʫʮʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʢʣʘʜʥʠʢ 

ʨʦʟʚʠʪʢʫ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʦʾ ʢʫʣʴʪʫʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʯʽʪʢʠʤ 

ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʚʘʞʣʠʚʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʚ ʞʠʪʪʽ ʽ ʤʘʡʙʫʪʥʴʦʤʫ 

ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ [12, ʩ. 224]. ʗʢ ʮʽʣʽʩʥʘ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ 

ʤʽʩʪʠʪʴ ʨʷʜ ʝʣʝʤʝʥʪʽʚ: ʩʠʩʪʝʤʫ ʝʢʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ï ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʠʭ, 

ʮʽʥʥʽʩʥʦ-ʥʦʨʤʘʪʠʚʥʠʭ, ʧʨʘʢʪʠʯʥʠʭ, ʷʢʽ ʦʪʨʠʤʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ; ʝʢʦʣʦʛʽʯʥʠʡ ʩʚʽʪʦʛʣʷʜ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʢʫʣʴʪʫʨʫ ʧʦʯʫʪʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʧʨʠʨʦʜʠ ʷʢ ʜʦ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ [12, ʩ. 225]. ʈʝʟʫʣʴʪʘʪʦʤ ʚʟʘʻʤʦʜʽʾ ʮʠʭ 

ʝʣʝʤʝʥʪʽʚ ʻ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʜʦʮʽʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʷʢʘ ʧʦʚʠʥʥʘ 

ʧʨʠʚʝʩʪʠ ʝʢʦʣʦʛʽʯʥʽ ʟʥʘʥʥʷ, ʩʚʽʪʦʛʣʷʜ, ʢʫʣʴʪʫʨʫ ʧʦʯʫʪʪʽʚ ʫ ʧʦʚʩʷʢʜʝʥʥʫ 

ʥʦʨʤʫ [7, ʩ. 219]. ɻʦʣʦʚʥʦʶ ʫʤʦʚʦʶ ʫʩʧʽʰʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʻ ʚʤʽʥʥʷ ʧʦʻʜʥʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʤʽʩʪʫ ʽʟ ʧʨʘʢʪʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʰʢʦʣʷʨʽʚ ʫ ʧʨʠʨʦʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʝʢʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ ʙʫʜʝ 

ʤʘʪʠ ʤʽʩʮʝ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʚʠʨʘʞʘʪʠʤʝʪʴʩʷ ʫ ʜʽʷʣʴʥʦʩʪʽ [13, ʩ. 37]. 

ʌʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʨʠʥʮʠʧʘʭ: ʟʘʛʘʣʴʥʦʩʪʽ, ʪʦʙʪʦ ʦʭʦʧʣʶʚʘʪʠ ʚʩʝ ʩʫʩʧʽʣʴʩʪʚʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ; ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ 

ʚʠʭʦʚʘʥʥʷ; ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ï ʟʦʙʦʚôʷʟʫʻ ʚʩʽʭ ʩʫʙôʻʢʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚ ʩʬʝʨʽ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʚʠʭʦʚʘʥʥʷ ʟʘʙʝʟʧʝʯʠʪʠ ʫʟʛʦʜʞʝʥʠʡ ʧʨʦʮʝʩ ʥʘ ʚʩʽʭ 

ʩʪʫʧʝʥʷʭ ʦʩʚʽʪʠ ï ʜʦʰʢʽʣʴʥʦʛʦ, ʰʢʽʣʴʥʦʛʦ, ʚʫʟʽʚʩʴʢʦʛʦ ʽ ʧʽʩʣʷʜʠʧʣʦʤʥʦʛʦ. 

ʋ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʥʘʰʦʛʦ ʤʽʩʪʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʽʟʘʮʽʾ 

ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʛʦ ɻʨʘʥʪʦʚʦʛʦ ʧʨʦʝʢʪʫ çʇʽʣʦʪʥʠʡ ʧʨʦʝʢʪ ʟ ʨʝʘʣʽʟʘʮʽʾ 

ʇʣʘʥʫ ʜʽʡ ʩʪʘʣʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤ. ʉʣʘʚʫʪʠʯ ʜʦ 2020 ʨʦʢʫ ï 

ʟʜʽʡʩʥʝʥʥʷ ʪʝʨʤʦʤʦʜʝʨʥʽʟʘʮʽʾ 2-ʭ ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʙʶʜʞʝʪʥʦʾ 

ʩʬʝʨʠè ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʟʘʥʷʪʪʷ ʜʣʷ ʚʠʭʦʚʘʥʮʽʚ ɼʅɿ, ʫʯʥʽʚ 

ɿʅɿ ʪʘ ʧʝʜʘʛʦʛʽʚ. ʄʝʪʦʶ ʟʘʥʷʪʴ ʙʫʣʦ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʜʽʪʝʡ, ʫʯʥʽʚ, 

ʙʘʪʴʢʽʚ ʪʘ ʧʝʜʘʛʦʛʽʚ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʙʣʝʤ ʋʢʨʘʾʥʠ ʪʘ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʩʧʦʩʦʙʘʤʠ ʝʢʦʥʦʤʽʾ ʪʝʧʣʘ ʽ ʚʦʜʠ. ɺʩʽ ʫʯʘʩʥʠʢʠ ʟʘʥʷʪʴ 

(600 ʜʦʰʢʽʣʴʥʠʢʽʚ ʽ 1200 ʫʯʥʽʚ) ʦʪʨʠʤʘʣʠ ʷʩʢʨʘʚʽ ʙʫʢʣʝʪʠ ʽʟ ʧʨʘʚʠʣʘʤʠ 

ʝʢʦʥʦʤʽʾ.  

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʽʡ ʢʨʠʟʽ ʧʦʪʨʽʙʥʘ ʚʠʩʦʢʘ ʝʢʦʣʦʛʽʯʥʘ 

ʩʚʽʜʦʤʽʩʪʴ ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ʗʢ ʧʠʩʘʚ ɺ.ɯ. ɺʝʨʥʘʜʩʴʢʠʡ, ʤʠ ʧʦʚʠʥʥʽ 

ʧʝʨʝʛʣʷʥʫʪʠ ʚʩʽ ʦʩʥʦʚʠ ʥʘʰʦʛʦ ʞʠʪʪʷ ʫ ʚʽʜʥʦʰʝʥʥʷʭ ʜʦ ʧʨʠʨʦʜʠ, ʾʾ ʞʠʚʦʾ 

ʯʘʩʪʠʥʠ ï ʙʽʦʩʬʝʨʠ, ʘ ʦʪʞʝ, ʽ ʜʦ ʩʘʤʠʭ ʩʝʙʝ. ʅʝ ʟʨʦʙʠʚʰʠ ʮʴʦʛʦ, ʣʶʜʩʪʚʦ 

ʙʫʜʝ ʧʨʠʨʝʯʝʥʝ ʥʘ ʪʘʢʽ ʝʚʦʣʶʮʽʡʥʽ ʟʤʽʥʠ, ʷʢʽ ʩʪʘʥʫʪʴ ʥʝ ʩʫʤʽʩʥʠʤʠ ʟ ʡʦʛʦ 

ʧʦʜʘʣʴʰʠʤ ʽʩʥʫʚʘʥʥʷʤ [5].  
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ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʦʢ, ʧʽʜʢʨʝʩʣʠʤʦ, ʱʦ ʧʨʦʙʣʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʚʠʭʦʚʘʥʥʷ ʽʩʥʫʻ ʜʘʚʥʦ, ʽ ʟʘʣʠʰʘʪʠʤʝʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ, ʧʦʢʠ ʽʩʥʫʚʘʪʠʤʝ ʽ 

ʨʦʟʚʠʚʘʪʠʤʝʪʴʩʷ ʩʫʩʧʽʣʴʩʪʚʦ. ɸʣʝ ʧʨʘʚʠʣʴʥʝ ʝʢʦʣʦʛʽʯʥʝ ʚʠʭʦʚʘʥʥʷ 

ʜʦʟʚʦʣʠʪʴ ʟʘʧʦʙʽʛʪʠ ʙʘʛʘʪʴʦʤ ʝʢʦʣʦʛʽʯʥʠʤ ʧʨʦʙʣʝʤʘʤ ʣʶʜʩʪʚʘ.  

ʆʪʞʝ, ʝʢʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ ï ʮʝ ʦʨʛʘʥʽʯʥʘ ʻʜʥʽʩʪʴ ʨʦʟʚʠʥʝʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʪʘ ʧʦʚʝʜʽʥʢʠ ʣʶʜʠʥʠ. ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʻ: ʨʦʟʫʤʽʥʥʷ ʩʫʯʘʩʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, 

ʫʩʚʽʜʦʤʣʝʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʠ ʪʘ ʘʢʪʠʚʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸ ʤʝʪʘ ʦʩʚʽʪʥʴʦʾ 

ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʦʩʦʙʠʩʪʦʩʪʽ ʚʩʽʤʘ 

ʤʦʞʣʠʚʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ. 
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Abstract: The choice of geological site for disposal of radioactive waste 

system among selected geological objects should be carry out according to pre-

set of demands to guarantee long-term safety of geological storage. It also will 

be useful to include activities such as physics, chemistry, materials, geology, 

hydrogeological, environmental or other engineering studying. Analysis of 

matrix of all geological and geophysical characteristics of the geological 

objects allowed to select the most "informative" parameters and determine their 

ranks. Statistical tests revealed the reliable correlation connections with fissure 

permeability have small set of petrophysical values: elastic, porosity and 

radioactivity as the very high-ranked parameters of researched model. They can 

be successfully used for selection criteria of geological site. Clusterization and 

factorization of some territorial groups of rocks have determined 4 category of 

rocks. The distinction between different categories of rocks based on using of 

the developed classification functions. The application of given statistical 

approach for treatment of petrophysical data involves calculation of numerical 

ratings parameters, development of classification functions and assigning 

different territorial groups of rocks to the categories "conditionally suitable" 

and " conditionally unsuitable". Also it was performed a practical task, the 

development of a location scheme of available sites for disposal of radioactive 

waste system near South Ukrainian Nuclear Plant. 

http://novyn.kpi.ua/2011-3/06-filos-Logvynenko.pdf
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Introduction  

The long-standing question of modern nuclear power engineering is the 

problem of the safe disposal of radioactive wastes (RAW). It is important to 

accelerate studies of searching for a proper repository site. The hard poor-

porous rocks and sediments are commonly known as the sites of RAW burying. 

There are three main types of the host rock that are currently under 

investigation: 1) hardrocks (granites, granodiorites and other hard crystalline 

rocks); 2) sedimentary rocks (clays and marbles); 3) chemical deposit (rock 

salt). It was found out that the most favorable natural objects for disposal of 

RAW are crystalline rocks. Granite rocks are under investigation in Sweden, 

Finland, Czech Republic, Spain, Switzerland and other countries [1-3, 5, 8, 9]. 

In Ukraine, last recent developments of disposal concept attracted to granite 

massifs as the host rocks. A wide range of the host geological formations have 

been considered for deep repositories within the bounds of the Exclusion Zone 

of Chernobyl Nuclear Power Plant (on the northern of Kyiv, Ukraine) and on 

other areas. Similar geological formations are also occur near South Ukrainian   

 Nuclear Power Plant (SUNPP) but they still have an insufficient level of 

proper investigations (fig. 1). 

  
 

Figure 1. Map location of granitoids petrotypes in adjacent area near SUNPP 

 

Petrotypes: 1, 5 ï Bokov'ian and Novoukrainsk charnockites; 2, 8, 9 ï 

Novoprazhsky, Orehiv, Vozsiyatsk leucogranites; 3, 4 ï Kam'iansk, Huriv 

tonalites; 6, 12, 18 ï Adzhamsk, Zhezheliv, Kam'iansk granodiorites; 7 ï 

Oleksandrivsk enderbite; 10 ï Ingulets plagiogranit-gneiss; 11 ï Bokov'ian 

quartz diorite; 13 ï Ivaniv quartz monzonite; 14 ï Ingulets plagiogranite; 16, 

17, 19, 21 ï 24, 26, 27 ï Bokov'ian, Mytrofaniv, Novolazarev, Dolyn, Krupsk, 
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Kirovohrad, Novoukrainsk granites; 20 ï Ruskopolyansk granosyenite; 25 

ï Krupsk quartz syenite. 

The assessments and the research of the real crystalline rocks have been 

required for more detailed investigation their geomechanical, petrophysical 

characteristics, mineralogy and geochemistry. The main subject of the present 

invention is to provide a selection of the most favorable sites within geological 

boundaries based on a database of physical characteristics of leading petrotypes 

of granitoids rocks. Also the results allow to expand the available sites suitable 

for use as a depository; and secondly - to provide comprehensive physical and 

technical characteristics of the host rocks and improvement of geotechnical 

criteria set for the host rocks depository of RAW. 

In accordance with the national and international regulatory requirements 

should be ʬ consideration of the site of geological disposal of RAW on the 

basis a system evaluation of the requirements and criteria. For each 

characteristic in the research model received routinely its numerical value [4, 6] 

and criteria of their compliance or advantage. For example, the direct 

evaluation of safe requirements for geological disposal of RAW, have provided 

a reliable support for the performance-calculation results in Swedish 

investigations [8]. 

Our investigations will focus on the field of the physical properties of 

granitoids petrotypes of two large structures of Ukrainian Shield - Ingulsk and 

Dniester-Buh megablocks. The second develops a method for petrophysical 

evaluation criteria of these geological objects. It provides both the qualitative 

(evaluation criteria) and quantitative (selection criteria) input to the assessment 

of the disposal model. 

In this paper, the main goal will be focused on the developing criteria that 

takes into account a number of physical properties of the host rock disposal 

area and assessing their permeability are determines with calculation method.  

Main material  

Nomenclature 

Pt total porosity (%) 

Pef  effective porosity (%) 

VP the velocity of propagation of longitudinal waves (m/s) 

VS the velocity of propagation of transverse waves (m/s) 

AVP coefficients of their anisotropy of VP (dimensionless) 

AV S coefficients of their anisotropy of VS (dimensionless) 

TR total radioactivity (10
-14

 pA/kg)) 
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KP permeability coefficient (cm
2
) 

TF bulk density of fissures 

b crack opening widths (cm) 

For the purposes of safe disposal of RAW a key property of physical 

characteristics of rock massif is an ability to maintain radionuclides inside the 

host rock, through extremely low permeability. Because gas and fluid 

permeabilities of rocks regulate mass and heat exchange RAW to the 

environment, provide control the geochemical, water-filtration processes and 

mechanical, thermal and geochemical properties of the host rock. 

Commonly, it is found that igneous rocks have low porosity and have 

extremely low permeability. Faults and fractures cutting through the rock 

massifs can have higher porosities and permeabilities with significantly 

different groundwater flow and transport characteristics. It is known that in 

zones of increased fracturing, there are changes of the permeability is induced 

by electric, elastic and magnetic fields, thermal effects [9] that suggests to 

conduct measuring porosity, permeability, bulk density and elastic properties 

together with characterizing fractures and secondary porosity. The combine 

approach adopted in each project will be put to a performance assessment of a 

repository site. 

Common physical characteristics of rocks and calculated value of 

permeability have been used. The elastic properties depend on many 

characteristics of rocks (mechanical properties, porosity, fractures), important 

to assess their influence to safety requirements. In general, rocks with high 

values of elastic parameters can be relatively more suitable for the deep 

geological repository and conversely these parameters would have to be 

included in an evaluation criterion. Total and effective porosity have different 

functions concerning the calculation of potential radionuclide release and 

migration and will build on research model data in different sophistication. As 

integral index, total radioactivity is connected with content of natural 

radionuclides in rocks could be use an indicator of geological suitability of 

petrotypes which describes of additional radiation risks (radiation, radioactive 

emanations generation). As well value of TR it seems to be sensible to 

significant variations between different varieties Pt and Pef. This parameter can 

be used to study the requirements for compliance with operational and long-

term safety of the disposal. 

Method 

Results of laboratory analyses of rock thin section samples together with 

appropriative petrophysical data used to assess a general value of permeability. 

The first step of investigation in determining the parameters of fissures: fissures 

opening widths, lengths and bulk density of fissures was supported through the 

microstudy of rock permeability in the large plane-parallel thin sections. The 

permeability of fractured rock can be approximately estimate through the 
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empirical equation (equation 1) that relates the permeability coefficient KP, 

TF and b [6]:  

560

3

f

ʨ

Tb
k =  (1) 

Data analysis of show that empirical equation is suitable for the case of the 

presence of fissures of three directions in massif and the assumption of uniform 

their distribution. 

Comparative analysis of the permeability distribution and a lot of physical 

properties of rocks have suggested that a clear connection of KP with type of 

fissuring of rock that refers on "b-VP" trend. In the group of petrotypes that 

have system of undirectional oriented fissures (so-called background fissuring), 

b value practically non depends from VP. Overall it was supposed that b value 

with strong connection with VP is limited by 50 microns. Fissures with widths 

greater then 50 microns are not belong to "background" type and may develop 

in the large cracks of rocks. Accordingly, rocks are having several types of the 

fissure implies the high values of anisotropy of elastic properties and, as rule, 

variable radioactivity, increased porosity and permeability including "fracture 

permeability". 

The second step of investigation when data of fissure permeability and 

petrophysical characteristics are proceeded with appropriate statistical research 

methods: cluster analysis and principal components method. Objects clustering 

allow to divide dataset within the positive values of correlation coefficients into 

several hierarchical groups of petrotypes. Factors analysis has been used to 

reduce the total number of variables and determine the key "informative" and 

uncorrelated "non-informative" variables. The methodology described above is 

shown in the table 1. 

 

Table 1. Methodology for evaluation of data of petrohysical analysis 

sequence 

ˉ Stage of study Description 

1 Characteristics in 

model 

Fissure permeability and petrophysical 

characteristics 

2 Verifying the results 

of the primary 

measurements 

Check for uniformity of distribution of the 

characteristics 

3 Correlation analysis 

of petrophysical 

characteristics and 

fissure permeability 

Determination of correlation coefficients between 

fissure permeability and petrophysical 

characteristics of rocks allows to analyze 

variables with respect to their means and standard 

deviations 
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4 Determination of 

informative 

petrophysical 

characteristics 

Determination of informative features with the 

most significance values of correlation 

coefficients and their ranks 

5 Cluster analysis of 

petrophysical 

characteristics 

Organizing observed data into meaningful 

structures allow to detect structure in the 

relationships between petrotypes that is to classify 

their by a set of petrophysical characteristics 

6 Factor analysis of 

petrophysical 

characteristics 

Informative petrophysical characteristics of 

petrotypes are reflected in the coordinates of 

eigenvalues of factors which allowed to perform 

their classification. Numerical values for partial 

factors and informative petrophysical 

characteristics can be determined on the basis 

classification matrix. 

7 Classification criteria Quantitative classification criteria (selection or 

evaluation) can be given in numerical values of 

informative petrophysical characteristics or their 

combinations of the rocks that are used to indicate 

favorable (or not favorable) of the safety indicator 

 

Results 

For determining potentially favorable sites for radioactive waste disposal in 

all samples of granitiods are defined the most informative petrophysical 

parameters; Pt, Pef, Vp, Vs, AVp and TR. Further correlation analysis allow to 

give various polar correlation coefficients between petrophysical parameters 

and values of fissure permeability. A degree of relationship between the 

geological objects is estimated with cluster analysis (fig. 2). 
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Figure 2. Tree diagram of linkage distance of petrotypes of Ingulsk and Dniester-Buh 

megablocks of Ukrainian Shield (ɯ-IV - groups of rocks with positive values of correlation 
coefficients) 

 

 
 

Four groups of rocks have been determined on the basis cluster analysis. 

Clasterization on the bases of positive correlation coefficients of granitoids 

rocks used in developing model that includes 4 (I, II, III, IV) main rock groups 

located in a plot of two significant positive factor loadings F1 and F2. 

Factors F1 and F2 are about 69% of the total variance. Significant positive 

factor loadings in a field F1 have (in descending order) Pef, AVP parameters; as 

in a field F2 locates TR. In contrast, high negative factor loadings in field F1 are 

represented by VP, VS; F2 - Pef. F1 could be likened to a degree of fracturing of 

rock massif, so F2 should consider as part of the pore space that does not play a 

significant role in the natural filtration of fluids. 
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Figure 3. Factor diagram of figurative points of petrotypes of granitoids rocks of Ingulsk and 

Dniester-Bug megablocks together with their petrophysical parameters in plot of factors F1 ï F2. 

(Groups of rocks (I-IV) are refer to fig. 2 and petrotypes - fig. 1. The ranked eigenvalues of 
petrophysical characteristics are shown in appendix chart 

 

In the field of positive factor loadings of F1 occur the points of rock groups 

II and IV. It was supposed that host rocks of groups II and IV would have the 

low potential isolating capacity, which qualitatively decreases towards the 

positive end of the axis F1. In this direction calculated value of fissure 

permeability has tented to monotonous increasing. Second conclusion means 

that the search sites for safe storage and disposal should be limited by areas 

where common petrotypes of I and III groups. 

Classification of petrotypes of single area based on complex of their 

physical properties that allow to get the generic permeability as important 

characteristics of host rock of RAW disposal. It also shows that performance 

criteria could be as classification function (equation 2, 3) that should be used 

for selection new places of radioactive waste disposal in different geological 

condition with petrophysical data: 

Group II, IV=18,380Pt+385,787Pef+0,084Vp+0,269Vs+20,953AVp-

9,197AVs-0,015TR+0.3kP-760,255 
(2) 

Group I, III =20,488Pt+377,429Pef+0,086Vp+0,263Vs+21,296AVp-

9,750AVs-0,018TR-0.02kp-757,633 
(3) 

This classification includes the most considerable physical properties host 

rocks for disposal in a geological disposal. 
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Conclusion 

The choice of geological environmental site for disposal of radioactive 

waste system among selected geological objects should carry out according to 

pre-set of demands to guarantee long-term safety of geological storage. In the 

same time, the requirement address must be connected with safety function of 

various components of the geological disposal of radioactive waste systems and 

related to processes to the terms of mobilization, transfer and accumulation of 

radionuclide, migration routes of radionuclides, groundwater flows etc. 

Analysis of matrix of all geological and geophysical characteristics of the 

geological objects allowed to select the most "informative" parameters and 

determine their ranks. Considerable attention was given to elastic, porosity 

(with permeability) and radioactive characteristics as high-ranked parameters of 

research model. They can be successfully used as selection criteria. In contrast, 

density and thermal properties are able to determine temporal stability of the 

rock massif, but do not affect the security features of the components of 

geological disposal, and therefore can not be used as indicators of geological 

usefulllness. Magnetic susceptibility and residual magnetization of rocks do not 

directly affect on the security features of the components of geological disposal 

because they hadnôt been included in a researching model. 
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ɸʚʘʨʽʷ ʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ - ʥʘʡʙʽʣʴʰʘ ʷʜʝʨʥʘ ʪʝʭʥʦʛʝʥʥʘ 

ʢʘʪʘʩʪʨʦʬʘ ʚ ʩʚʽʪʽ, ʷʢʘ ʩʪʘʣʘʩʷ ʚ ʥʽʯ ʟ 25 ʥʘ 26 ʢʚʽʪʥʷ (ʦ 1:23) 1986 ʨʦʢʫ.  

ɺ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʦʪʨʘʧʠʣʦ ʙʣʠʟʴʢʦ 3% ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʷʢʽ ʥʘ 

ʤʦʤʝʥʪ ʢʘʪʘʩʪʨʦʬʠ ʙʫʣʠ ʥʘʢʦʧʠʯʝʥʽ ʚ ʯʝʪʚʝʨʪʦʤʫ ʝʥʝʨʛʦʙʣʦʮʽ ʏɸɽʉ. 

ɸʚʘʨʽʷ ʧʨʠʟʚʝʣʘ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʙʽʣʴʰ ʷʢ 145 ʪʠʩʷʯ ʢʤ
2
 ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʈʝʩʧʫʙʣʽʢʠ ɹʽʣʦʨʫʩʴ ʪʘ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ. ɺʥʘʩʣʽʜʦʢ 

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ ʧʦʩʪʨʘʞʜʘʣʦ ʤʘʡʞʝ 5 ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ, 

ʟʘʙʨʫʜʥʝʥʦ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʥʫʢʣʽʜʘʤʠ ʙʣʠʟʴʢʦ 5 ʪʠʩʷʯ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ʈʝʩʧʫʙʣʽʢʠ ɹʽʣʦʨʫʩʴ, ʋʢʨʘʾʥʠ ʪʘ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ. ɿ ʥʠʭ ʥʘ ʋʢʨʘʾʥʽ ï 

2293 ʩʝʣʠʱʘ ʪʘ ʤʽʩʪ ʟ ʥʘʩʝʣʝʥʥʷʤ ʧʨʠʙʣʠʟʥʦ 2,6 ʤʣʥ ʣʶʜʝʡ. 

ʏʦʨʥʦʙʠʣʴʩʴʢʘ ʘʚʘʨʽʷ ʩʧʨʠʯʠʥʠʣʘ ʙʝʟʧʨʝʮʝʜʝʥʪʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʜʝʨʞʘʚ.  ɼʦ ʥʘʡʙʽʣʴʰ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʨʘʜʽʘʮʽʡʥʦʾ

mailto:sand@univ.kiev.ua
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ʘʚʘʨʽʾ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ ʥʘʣʝʞʘʪʴ 13 ʨʘʡʦʥʽʚ ʧʽʚʥʦʯʽ ʂʠʾʚʩʴʢʦʾ, 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʧʣʠʚʫ (ʷʢ ʟ ʪʦʯʢʠ ʟʦʨʫ ʜʦʟ ʦʧʨʦʤʽʥʝʥʥʷ, ʪʘʢ ʽ ʤʦʞʣʠʚʠʭ ʨʘʜʽʦʣʦʛʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ) ʟʘʟʥʘʣʠ ʜʽʪʠ ʪʘ ʧʽʜʣʽʪʢʠ ʥʘ ʤʦʤʝʥʪ ʘʚʘʨʽʾ (ʜʠʚ.ʨʠʩ.1). 

 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʝʨʝʜʥʽ ʧʦ ʨʘʡʦʥʘʭ ʂʠʾʚʩʴʢʦʾ, ɾʠʪʦʤʠʨʩʴʢʦʾ ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ 

ʧʦʛʣʠʥʫʪʽ ʜʦʟʠ ʦʧʨʦʤʽʥʝʥʥʷ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʚʽʜ ʨʘʜʽʦʡʦʜʫ (ʤɻʨ) ʜʠʪʷʯʦʛʦ ʪʘ 
ʧʽʜʣʽʪʢʦʚʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʽʚ ʋʢʨʘʾʥʠ 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʚʘʨʽʡʥʦʛʦ ʚʠʢʠʜʫ ʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ ʧʨʘʢʪʠʯʥʦ ʥʘ 

ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʨʦʡʰʣʠ ʚʠʧʘʜʽʥʥʷ ʨʘʜʽʦʡʦʜʫ, ʱʦ ʩʪʘʣʠ ʜʞʝʨʝʣʦʤ 

ʨʽʟʥʦʛʦ ʨʷʜʫ ʭʚʦʨʦʙ, ʘ ʩʘʤʝ ʦʧʨʦʤʽʥʝʥʥʷ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ (ʯʝʨʝʟ 

ʩʧʦʞʠʚʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʪʘ 

ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ) ʧʨʘʢʪʠʯʥʦ ʚʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ, 

ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʘʢʽ ʷʢ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʟʣʦʷʢʽʩʥʽ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʣʽʤʬʦʾʜʥʦʾ, ʢʨʦʚʦʪʚʦʨʥʦʾ ʪʘ ʩʧʦʨʽʜʥʝʥʦʾ ʪʢʘʥʠʥʠ, ʣʝʡʢʦʟ, 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʭʚʦʨʦʙʠ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʫ ʙʽʣʴʰʦʩʪʽ ʥʘʩʝʣʝʥʥʷ - ʨʘʢ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʟʣʦʷʢʽʩʥʽ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷ. 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʚʠʢʠʜʘʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʚʘʨʽʾ ʥʘ 

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ ʙʫʚ ʡʦʜ-131, ʨʦʣʴ ʷʢʦʛʦ ʙʫʣʘ ʟʥʘʯʥʘ ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʠʭ ʤʽʩʷʮʽʚ. ʑʠʪʦʚʠʜʥʘ ʟʘʣʦʟʘ ʚ ʷʢʦʩʪʽ ʯʘʩʪʠʥʠ ʩʚʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ ʟʘʭʦʧʣʶʻ ʡʦʜ ʟ ʢʨʦʚʦʪʦʢʫ. ʊʦʤʫ ʚʠʧʘʜʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ 
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ʡʦʜʫ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ ʤʽʩʮʝʚʠʭ 

ʞʠʪʝʣʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʜʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ ʽ ʚʞʠʚʘʥʥʷ ʚ ʾʞʫ 

ʟʘʙʨʫʜʥʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʤʦʣʦʢʘ. ʱʠʪʦʚʠʜʥʘ ʟʘʣʦʟʘ - 

ʮʝ ʦʜʠʥ ʟ ʦʨʛʘʥʽʚ, ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ ʜʦ ʽʥʜʫʢʮʽʾ ʨʘʢʫ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʦʧʨʦʤʽʥʝʥʥʷ. ɺʠʷʚʠʣʦʩʷ, ʱʦ ʜʽʪʠ ʻ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʦʶ ʧʦʧʫʣʷʮʽʻʶ, ʽ 

ʧʽʩʣʷ ʘʚʘʨʽʾ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʨʘʢ 

ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ ʫ ʪʠʭ, ʭʪʦ ʦʪʨʠʤʘʚ ʦʧʨʦʤʽʥʝʥʥʷ, ʙʫʜʫʯʠ ʜʠʪʠʥʦʶ. 

 

 

 

 
 

 

http://health-ua.com/wp-content/uploads/2016/07/19.jpg


 

123 

 

 

ɸ) 

 
 

ɹ) 

 
 
ʈʠʩʫʥʦʢ 2 - ɼʽʪʠ 0-17 ʨʦʢʽʚ ʚʢʣʶʯʥʦ ʽʟ ʟʣʦʷʢʽʩʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ( ʚʩʽ ʣʦʢʘʣʽʟʘʮʽʾ), ʷʢʽ 

ʧʨʦʞʠʣʠ 5 ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ ʟ ʯʘʩʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ (ʫ ʚʽʜʩʦʪʢʘʭ) ʫ 2014 ʨʦʮʽ(ɸ) ʪʘ ʫ 2015 

ʨʦʮʽ(ɹ) 

 

ɼʘʥʠʡ ʛʨʘʬʽʢ ʽʣʶʩʪʨʫʻ ʚʽʜʩʦʪʦʢ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʽʪʝʡ ʚʽʢʦʤ 0-17 ʨʦʢʽʚ 

ʚʢʣʶʯʥʦ ʽʟ ʟʣʦʷʢʽʩʥʠʤʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ ( ʚʩʽ ʣʦʢʘʣʽʟʘʮʽʾ), ʷʢʽ ʧʨʦʞʠʣʠ 5 

ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ ʟ ʯʘʩʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ ʧʦ ʦʙʣʘʩʪʷʭ . ʅʘ ʥʴʦʤʫ ʯʽʪʢʦ 

ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʩʘʤʝ ʮʝʡ ʚʠʜ ʭʚʦʨʦʙʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʝ ʟʘ 

2014 ʨʽʢ : ʚ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ (67,9 %) ʽ ʥʘʡʤʝʥʰʝ ï ʚ ʄʠʢʦʣʘʾʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ (37,2%); ʟʘ 2015: ʚ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ (53,6 %) ʽ ʥʘʡʤʝʥʰʝ ï ʚ 

ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ (36,1%). ɼʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ 

ʟʤʝʥʰʫʻʪʴʩʷ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʚʘʨʽʡʥʦʛʦ ʚʠʢʠʜʫ ʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ ʪʘʢʦʞ 

ʟʥʘʯʥʦʛʦ ʚʧʣʠʥʫʣʦ ʥʘ ʟʜʦʨʦʚôʷ ʫʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʦʶ 

ʛʨʫʧʦʶ ʥʘʩʝʣʝʥʥʷ ʚʠʷʚʠʣʠʩʷ ʜʽʪʠ ʚʽʢʦʤ ʚʽʜ 0-17 ʨʦʢʽʚ. 

ʆʪʞʝ, ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʟʜʦʨʦʚôʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ (ʨʘʢ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ 

ʟʣʦʷʢʽʩʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ) ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʟʘʭʦʜʠ: 

¶ ʦʟʥʘʡʦʤʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʟ ʧʝʨʰʠʤʠ ʩʠʛʥʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ ʨʘʢʫ; 

¶ ʚʠʭʦʚʘʥʥʷ ʟʚʠʯʢʠ ʩʚʽʜʦʤʦ ʩʪʝʞʠʪʠ ʟʘ ʩʪʘʥʦʤ ʩʚʦʛʦ ʟʜʦʨʦʚ'ʷ, 

ʥʘʚʯʘʥʥʷ ʤʝʪʦʜʘʤ ʩʘʤʦʦʙʩʪʝʞʝʥʥʷ (ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʤʦʣʦʯʥʠʭ 

ʟʘʣʦʟ ʽ ʽʥ.) 

49,3 48,3 38,1 47,1 47,8 48 46,6 39,7 46,4 40,8 
67,9 

50,6 
37,2 40,4 48,1 40 45,6 50,8 47,9 43,7 49,5 47,4 40,9 39,7 43,1 

0 

50 

100 

ɺ
ʽ
ʥ
ʥ
é

 

ɺ
ʦ
ʣé

 

ɼ
ʥ
ʽ
ʧ
é

 

ɼ
ʦ
ʥ
ʝ
é

 

ɾ
ʠ
ʪé

 

ɿ
ʘ
ʢ
ʘ

é
 

ɿ
ʘ
ʧ
ʦ

é
 

ɯ
ʚ
.

-é
 

ʂ
ʠ
ʾ
ʚ

é
 

ʂ
ʽ
ʨ
ʦ

é
 

ʃ
ʫ
ʛ
ʘ
é

 

ʃ
ʴ
ʚ
ʽ

é
 

ʄ
ʠ
ʢé

 

ʆ
ʜ
ʝ
ʩ
é

 

ʇ
ʦ
ʣ
ʪ
é

 

ʈ
ʽ
ʚ
ʥ

é
 

ʉ
ʫ
ʤé

 

ʊ
ʝ
ʨ
ʥ
é

 

ʍ
ʘ
ʨ
ʢ
é

 

ʍ
ʝ
ʨ
ʩ
é

 

ʍ
ʤ
ʝé

 

ʏ
ʝ
ʨ
ʢ
é

 

ʏ
ʝ
ʨ
ʥ
é

 

ʏ
ʝ
ʨ
ʥ
é

 

ʤ
.
 
ʂ
ʠ
ʾ
ʚ

 

2014 ʨʽʢ 

49,2 47 
37,7 41,3 

49,2 45,6 44,8 39,7 
48,6 44,2 

53,6 
46,6 

36,1 
41,9 46,7 

40,5 42,5 
51,4 53,2 

45,2 45,2 49,6 
40,7 39,2 

45,4 

0 

20 

40 

60 

ɺ
ʽ
ʥ
ʥ
ʠ
ʮ

é
 

ɺ
ʦ
ʣ
ʠ
ʥ
ʩ

é
 

ɼ
ʥ
ʽ
ʧ
ʨ
ʦ

é
 

ɼ
ʦ
ʥ
ʝ
ʮ
ʴ
ʢ
ʘ

 

ɾ
ʠ
ʪ
ʦ
ʤ
é

 

ɿ
ʘ
ʢ
ʘ
ʨ
ʧ
ʘ

é
 

ɿ
ʘ
ʧ
ʦ
ʨ
ʽ
ʟ

é
 

ɯ
ʚ
.

-é
 

ʂ
ʠ
ʾ
ʚ
ʩ
ʴ
ʢ
ʘ

 

ʂ
ʽ
ʨ
ʦ
ʚ
ʦ
ʛ

é
 

ʃ
ʫ
ʛ
ʘ
ʥ
ʩ
ʴ
ʢ
ʘ

 

ʃ
ʴ
ʚ
ʽ
ʚ
ʩ
ʴ
ʢ
ʘ

 

ʄ
ʠ
ʢ
ʦ
ʣ
ʘ

é
 

ʆ
ʜ
ʝ
ʩ
ʴ
ʢ
ʘ

 

ʇ
ʦ
ʣ
ʪ
ʘ
ʚ

é
 

ʈ
ʽ
ʚ
ʥ
ʝ
ʥ
ʩ

é
 

ʉ
ʫ
ʤ
ʩ
ʴ
ʢ
ʘ

 

ʊ
ʝ
ʨ
ʥ
ʦ
ʧ
ʽ

é
 

ʍ
ʘ
ʨ
ʢ
ʽ
ʚ
ʩ

é
 

ʍ
ʝ
ʨ
ʩ
ʦ
ʥ

é
 

ʍ
ʤ
ʝ
ʣ
ʴ
ʥ

é
 

ʏ
ʝ
ʨ
ʢ
ʘ
ʩ
ʴ
ʢ
ʘ

 

ʏ
ʝ
ʨ
ʥ
ʽ
ʚ
ʝ

é
 

ʏ
ʝ
ʨ
ʥ
ʽ
ʛ
ʽ

é
 

ʤ
.
 
ʂ
ʠ
ʾ
ʚ

 

2015 ʨʽʢ 



 

124 

 

¶ ʚʩʝʣʝʥʥʷ ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʫʩʧʽʭʫ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʩʚʦʻʯʘʩʥʦʤʫ 

ʚʠʷʚʣʝʥʥʽ ʨʘʢʫ; 

¶ ʧʨʦʧʘʛʘʥʜʫʚʘʥʥʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ 

ʟʥʘʥʴ; 

¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʤʝʜʠʯʥʠʭ ʦʛʣʷʜʽʚ 

ʥʘʩʝʣʝʥʥʷ ʭʦʯʘ ʙ ʨʘʟ ʥʘ ʨʽʢ; 

¶ ʧʦʢʨʘʱʝʥʥʷ ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ; 

¶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʥ ʥʘ ʣʽʢʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʭʦʜʫ ʥʘʩʝʣʝʥʥʷ. 

 

 

 

ɿɸʇʆɺɯɼʅɯ ʊɽʈʀʊʆʈɯɰ ɺ ʏʆʈʅʆɹʀʃʔʉʔʂɯʁ ɿʆʅɯ ʗʂ ʆɹôɭʂʊʀ 

ʅɸɺʏɸʅʅʗ ɿ ɽʂʆʃʆɻɯɰ ɯ ɼʀɼɸʂʊʀʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ 

ɿɹɽʈɽɾɽʅʅʗ ɼʆɺʂɯʃʃʗ ɺ ɿʆʅɯ ʈɸɼɯʆʂʊʀɺʅʆɻʆ 

ɿɸɹʈʋɼʅɽʅʅʗ 

 

ʉʝʨʛʽʡ ɯʩʘʻʚ, ʖʨʽʡ ɼʫʧʣʝʥʢʦ 

 

 

ɿʘʷʚʣʝʥʘ ʪʝʤʘ ʣʝʞʠʪʴ ʚ ʨʫʩʣʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʨʦʟʧʦʯʘʪʦʛʦ ʥʘ ʤʝʞʽ ʍʍ ʩʪʦʨʽʯʯʷ ʉ.ʇʦʜʦʣʠʥʩʴʢʠʤ ʽ ʨʦʟʚʠʥʫʪʘ 

ɺ.ɺʝʨʥʘʜʩʴʢʠʤ ʪʘ ʾʭ ʦʜʥʦʜʫʤʮʷʤʠ. 

ʆʢʨʝʤʠʡ ʩʶʞʝʪ ʚ ʢʫʨʩʽ çʊʝʭʥʦʝʢʦʣʦʛʽʷè ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʨʝʪʴʦʛʦ ʨʦʢʫ 

ʥʘʚʯʘʥʥʷ ʧʨʠʩʚʷʯʝʥʠʡ ʧʨʠʯʠʥʘʤ ʽ ʥʘʩʣʽʜʢʘʤ ʘʚʘʨʽʡ ʥʘ ʘʪʦʤʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ. 

ʅʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʻ ʥʘʙʫʪʪʷ ʟʥʘʥʴ ʟ 

ʪʝʭʥʦʣʦʛʽʾ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʽ ʦʩʦʙʣʠʚʦ ʢʦʤʧʣʝʢʩʫ ɸɽʉ ʟ ʨʝʘʢʪʦʨʘʤʠ 

ʈɹʄʂ, ʷʢ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʧʘʨʘʤʝʪʨʘʤʠ, ʥʝʙʝʟʧʝʢʦʶ ʘʚʘʨʽʡ ʨʝʘʢʪʦʨʥʦʛʦ 

ʙʣʦʢʫ ʪʦʱʦ, ʘ ʡ ʚʢʣʶʯʘʻ ʪʫʨʙʽʥʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʜʦʧʦʤʽʞʥʽ ʮʝʭʠ, ʩʭʦʚʠʱʝ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʪʘʚʢʠ-ʦʭʦʣʦʜʞʜʫʚʘʯʽ ʪʘ ʽʥ.  

ɿʘʨʘʟ ʤʠ ʚʠʤʫʰʝʥʽ ʦʙʤʝʞʫʚʘʪʠʩʴ ʣʠʱʝ ʜʝʤʦʥʩʪʨʘʮʽʻʶ 

ʬʦʪʦʤʘʪʝʨʽʘʣʽʚ, ʘʣʝ ʟʥʘʯʥʦ ʜʦʮʽʣʴʥʽʰʝ ʙʫʣʦ ʙ ʯʘʩʪʠʥʫ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʠʢʣʘʜʘʪʠ ʟ ʥʘʦʯʥʠʤ ʦʟʥʘʡʦʤʣʝʥʥʷʤ ʟ ʦʙôʻʢʪʘʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʏɸɽʉ, ʷʢʘ ʟʘ ʥʦʨʤʘʪʠʚʘʤʠ ʻ ʙʝʟʧʝʯʥʦʶ ʜʣʷ ʧʨʠʩʫʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. ʎʝ 

ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ ʦʛʣʷʥʫʪʠ ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾ, ʜʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʤʦʤʝʥʪ ʘʚʘʨʽʾ ʙʫʣʦ ʥʘʡʙʽʣʴʰʠʤ, ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʘʩʣʽʜʢʠ ʚ 

ʦʩʦʙʣʠʚʦʩʪʷʭ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʦʚʫ. ɹʽʣʴʰʝ ʪʦʛʦ, ʚʠʢʣʘʜʘʥʥʷ ʩʪʫʜʝʥʪʘʤ 

ʤʘʪʝʨʽʘʣʫ ʱʦʜʦ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ 

ʚʠʤʘʛʘʻ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ.  

ʅʝʤʦʞʣʠʚʽʩʪʴ ʜʝʤʦʥʩʪʨʘʮʽʾ ʜʠʥʘʤʽʢʠ ʦʙʦʨʦʪʥʠʭ ʽ ʥʝʟʚʦʨʦʪʥʠʭ ʟʤʽʥ 

ʨʦʩʣʠʥʥʦʾ ʣʽʩʦʚʦʾ ʽ ʤʽʰʘʥʦʾ ʟʦʥʠ ʩʫʪʪʻʚʦ ʦʙʤʝʞʫʻ ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʙʘʛʘʞ 

ʤʘʡʙʫʪʥʽʾ ʝʢʦʣʦʛʽʚ. ʂʦʨʠʩʥʠʤ ʙʫʜʝ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʘʮʽʷ ʨʽʟʥʦʭʘʨʘʢʪʝʨʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʪʦ- ʽ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ ʟʘ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ 

ʚʠʢʣʘʜʘʥʥʷ ʢʫʨʩʽʚ çɹʦʪʘʥʽʢʘè, çɿʦʦʣʦʛʽʷè, çɻʨʫʥʪʦʟʥʘʚʩʪʚʦè ʪʦʱʦ. 
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ʂʘʟʠʤʠʨʦʚ ɸ.ʉ., ɹʝʢʢʝʨ ɹ.ʀ., ʀʝʚʣʝʚ ʉ.ʄ., ʂʘʯʘʣʠʥ ʀ.ɻ., ʄʘʨʪʳʥʶʢ ʃ.ɹ., 

ʏʦʨʥʳʡ ɽ.ɺ. 

 

 

 
            ʂʘʟʠʤʠʨʦʚ ɸ.ʉ.                           ʀʝʚʣʝʚ ʉ.ʄ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʢʨʘʪʢʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʩʪʦʷʥʠʝ ʚʦʧʨʦʩʘ ʩʥʷʪʠʷ ʩ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ: ʨʘʩʩʤʦʪʨʝʥʦ ʥʦʨʤʘʪʠʚʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʵʪʠʭ ʚʦʧʨʦʩʦʚ, ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʝʛʦ ʨʘʟʚʠʪʠʠ, ʠʤʝʶʱʠʡʩʷ ʚ 

ɸʂʇ ʦʧʳʪ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʚʥʝʜʨʝʥʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩ ʈɸʆ ʠ 

ʦʩʚʦʙʦʞʜʝʥʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʢʦʥʪʨʦʣʷ. 

ʂʘʞʜʳʡ ʦʙʲʝʢʪ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʘʪʦʤʥʫʶ ʵʥʝʨʛʠʶ, ʩʦʟʜʘʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʠ ʩʥʷʪʠʝ ʩ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʥʷʪʠʶ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ɿʘʢʦʥʘʤʠ ʋʢʨʘʠʥʳ [1, 2, 3] ʠ ʩʘʥʠʪʘʨʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ [4, 5]. 

ɺ ʠʜʝʘʣʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʥʷʪʠʶ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʷ 

ʧʣʦʱʘʜʢʘ ʦʙʲʝʢʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ çʟʝʣʝʥʫʶ ʣʫʞʘʡʢʫè ʠʣʠ 

çʢʦʨʠʯʥʝʚʫʶ ʣʫʞʘʡʢʫè. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʪʝʨʨʠʪʦʨʠʷ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ 

ʥʝʡ ʦʙʲʝʢʪʳ, ʩʦʦʨʫʞʝʥʠʷ ʠ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʝʟ 

ʦʛʨʘʥʠʯʝʥʠʷ. ɺʦ ʚʪʦʨʦʤ ï ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

ɼʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʴʥʦ ʚʦʧʨʦʩʳ ʩʥʷʪʠʷ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʜʝʨʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʝ [7]. 

ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʪʠʚʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʟʨʘʙʦʪʘʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʩʥʷʪʠʷ ʩ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʕʉ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʦʚ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʩʥʷʪʠʷ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ɿʘʢʦʥʘʤʠ ʋʢʨʘʠʥʳ [1, 2, 3], ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʵʪʠ ʧʦʣʦʞʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ ʚ 

ʦʩʥʦʚʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ [6, 7]. ʆʥʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʙʱʠʝ 

ʧʦʣʦʞʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʩʥʷʪʠʠ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʫʩʪʘʥʦʚʦʢ, ʥʝ ʧʨʝʪʝʨʧʝʚʰʠʭ ʟʘʧʨʦʝʢʪʥʳʭ ʘʚʘʨʠʡ. ʀʤʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʮʝʣʴ ʩʥʷʪʠʷ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ï ʜʦʩʪʠʞʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʠʤʘʝʤʦʡ 

ʫʩʪʘʥʦʚʢʦʡ ʫʩʣʦʚʠʡ, ʤʘʢʩʠʤʘʣʴʥʦ ʩʥʠʞʘʶʱʠʭ ʫʩʣʦʚʠʷ ʦʛʨʘʥʠʯʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʇʫʪʠ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʢʨʠʪʝʨʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʩʦʦʨʫʞʝʥʠʡ, ʩʠʩʪʝʤ, ʵʣʝʤʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, 

ʦʩʚʦʙʦʞʜʘʶʱʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʢʨʘʱʝʥʠʷ ʠ ʩʥʷʪʠʷ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʙʲʝʢʪʦʚ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʪʦʜʘʤ 

ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʪʠʤ ʢʨʠʪʝʨʠʷʤ. 

ɺ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʨʝʢʨʘʱʝʥʠʝʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʧʝʨʝʜʘʯʝʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʮʝʣʝʡ ʜʦʣʞʝʥ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʨʘʙʦʪ. ʆʩʥʦʚʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʪʠʭ ʨʘʙʦʪ 

ʧʦ ʚʦʟʚʨʘʱʝʥʠʶ ʧʣʦʱʘʜʢʠ ʚ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʱʝʥʠʝ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥ ʧʦʨʷʜʦʢ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ʚ ʪʚʝʨʜʦʤ ʚʠʜʝ [9] ʠ ʫʨʦʚʥʠ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʧʦ ʢʨʠʪʝʨʠʶ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [10]. 

ɺʥʝʜʨʝʥʠʝ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʧʨʘʢʪʠʢʫ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ 

ʜʦʢʫʤʝʥʪʦʚ, ʜʝʪʘʣʠʟʠʨʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷ [9], ʘ ʠʤʝʥʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʦʩʥʦʚʥʦʛʦ ʧʦʨʷʜʢʘ ʧʦʜʛʦʪʦʚʢʠ ʤʘʪʝʨʠʘʣʦʚ ʢ ʦʩʚʦʙʦʞʜʝʥʠʶ, ʚʳʧʦʣʥʝʥʠʶ 

ʠʟʤʝʨʝʥʠʡ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʘʪʝʨʠʘʣʦʚ ʢʨʠʪʝʨʠʷʤ [10], 

ʦʬʦʨʤʣʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ɺ 2014-2016 ʛʦʜʘʭ ʚ ʨʘʤʢʘʭ ʝʚʨʦʧʝʡʩʢʦʛʦ ʧʨʦʝʢʪʘ U4.01/10BE: 

çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʠʟʘʮʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʥʘ 

ʜʝʡʩʪʚʫʶʱʠʭ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʋʢʨʘʠʥʳè ʠ çʇʨʦʮʝʜʫʨʳ ʠ 

ʤʝʪʦʜʦʣʦʛʠʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʦʪ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʢʦʥʪʨʦʣʷè 

ɸʂʇ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʤʝʪʦʜʦʣʦʛʠʠ ʦʩʚʦʙʦʞʜʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ ʦʪ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʢʦʥʪʨʦʣʷ. ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ 

ʤʝʪʦʜʦʣʦʛʠʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʩʧʝʨʪʦʚ ʠ 

ɻʦʩʘʪʦʤʨʝʛʫʣʠʨʦʚʘʥʠʷ ʋʢʨʘʠʥʳ. 

ʕʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʜʝʪʘʣʠʟʠʨʫʝʪ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʄɸɻɸʊʕ ʠ 

ʧʨʘʢʪʠʢʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʚʝʜʫʱʠʭ ʷʜʝʨʥʳʭ ʜʝʨʞʘʚ ʪʨʝʙʦʚʘʥʠʷ 

[6]. ʆʥʘ ʧʦʩʣʫʞʠʣʘ ʠʩʭʦʜʥʳʤ ʧʫʥʢʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʉʊʇ 

ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʝʢʪ ʉʊʇ ʜʦʨʘʙʘʪʳʚʘʝʪʩʷ ʜʣʷ 

ʫʯʝʪʘ ʟʘʤʝʯʘʥʠʡ ʵʢʩʧʝʨʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ U4.01/10BE ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʋʢʨʘʠʥʝ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʪʨʫʜʥʦʠʟʤʝʨʠʤʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ (ʘʣʴʬʘ-ʠʟʣʫʯʘʪʝʣʝʡ, ʥʘʧʨʠʤʝʨ, 
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ʠʟʦʪʦʧʦʚ ʧʣʫʪʦʥʠʷ, ʘ ʪʘʢʞʝ ʯʠʩʪʳʭ ʙʝʪʘ-ʠʟʣʫʯʘʪʝʣʝʡ ʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, 

ʠʟʣʫʯʘʶʱʠʭ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʛʘʤʤʘ- ʠ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʩʰʪʘʙʠʨʫʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ɿʘʜʦʣʛʦ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ɸʂʇ ʥʘʧʨʘʚʣʷʣ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʥʘ ʩʦʟʜʘʥʠʝ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ (ʈɸʆ). 

ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʩʫʙʲʝʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ ɸʂʇ ʨʘʟʨʘʙʦʪʘʣ ʠ ʚʥʝʜʨʠʣ ʉʊʇ ʅɸʕʂ 

çʕʥʝʨʛʦʘʪʦʤè [11]. ʕʪʦʪ ʉʊʇ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʧʘʢʦʚʘʥʥʳʭ ʈɸʆ ʩ ʧʦʤʦʱʴʶ ʥʘʰʝʡ ʫʩʪʘʥʦʚʢʠ ʉɽɻ-001ʤ 

çɸʂʇ-Cè-ʊʈʆ. ʆʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ: ʚ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʊʈʆ ʚ ʧʝʨʚʠʯʥʦʡ ʫʧʘʢʦʚʢʝ (ʤʝʰʢʘʭ) ʚ 

ʤʝʩʪʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʈɸʆ; ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʊʈʆ, ʧʦʤʝʱʝʥʥʳʭ ʚ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʝʤʢʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠ ʨʘʟʤʝʨʦʚ ʚ ʤʝʩʪʘʭ ʩʙʦʨʘ; ʚ ʊʈʆ 

1- ʠ 2-ʡ ʛʨʫʧʧ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʚ ʭʨʘʥʠʣʠʱʘ (ʨʠʩʫʥʦʢ 1). 

ʋʩʪʘʥʦʚʢʘ ʦʧʨʝʜʝʣʷʝʪ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʛʘʤʤʘ-ʠʟʣʫʯʘʶʱʠʭ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 1õ2 % ʩʫʤʤʘʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠʟʤʝʨʷʝʤʳʭ ʊʈʆ. 

ʆʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʟʤʝʨʝʥʠʷʤ ʈɸʆ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʟʘʣʦʞʝʥʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʧʦʟʚʦʣʷʶʪ 

ʦʧʨʝʜʝʣʷʪʴ ʘʢʪʠʚʥʦʩʪʴ ʠ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʈɸʆ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʊʈʆ ʚ ʫʧʘʢʦʚʢʘʭ ʠ ʢʦʥʪʝʡʥʝʨʘʭ ʣʶʙʦʡ ʬʦʨʤʳ ʙʝʟ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʙʦʦʪʙʦʨʘ.  

ʉʊʇ [11]ʦʙʝʩʧʝʯʝʥʦ ʤʝʪʦʜʠʢʦʡ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ [12]. 

ʉɽɻ-001ʤ çɸʂʇ-Cè-ʊʈʆ ʠ ʤʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʚʥʝʜʨʝʥʳ 

ʥʘ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ɸʕʉ ʋʢʨʘʠʥʳ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʠʣʘʩʴ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʠʢʠ ʢʦʩʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʜʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʠʦʠʟʦʪʦʧʦʚ 
238
Pu ʠ 

239+240
Pu ʚ ʧʨʦʙʘʭ ʦʙʲʝʢʪʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʦʥʳ ʦʪʯʫʞʜʝʥʠʷ ʏɸʕʉ [13] ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʧʝʨʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 
90
Sr ʠ 

154
Eu ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʣʷ ʨʝʧʝʨʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚʝʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ʋʜʝʣʴʥʳʝ ʘʢʪʠʚʥʦʩʪʠ ʨʝʧʝʨʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

ʦʧʨʝʜʝʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ ʩʧʝʢʪʨʦʤʝʪʨʦʚ ʵʥʝʨʛʠʡ ʙʝʪʘ-

ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʡ ʪʠʧʘ ʉɽɹ-01 ʠ ʉɽɻ-001 ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

AkWin ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʇʇ çɸʪʦʤʂʦʤʧʣʝʢʩʇʨʠʙʦʨè. ɺʝʩʦʚʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʠʟʤʝʨʝʥʠʷʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʜʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʣʫʪʦʥʠʷ. 

ɼʠʘʧʘʟʦʥ ʢʦʩʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʠʦʠʟʦʪʦʧʦʚ 
238

Pu 

ʠ 
239+240

Pu ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1 ɹʢ/ʢʛ ʜʦ 30000 ɹʢ/ʢʛ. ʄʝʪʦʜʠʢʘ 

ʘʪʪʝʩʪʦʚʘʥʘ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʅʅʎ çʀʥʩʪʠʪʫʪ ʤʝʪʨʦʣʦʛʠʠè. 

ʕʪʘ ʤʝʪʦʜʠʢʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʧʨʝʜʚʦʩʭʠʪʠʣʘ ʚ ʋʢʨʘʠʥʝ 

ʧʝʨʝʜʘʥʥʳʡ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ U4.01/10BE ʤʝʪʦʜ ʤʘʩʰʪʘʙʠʨʫʶʱʠʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʚʠʜ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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ʉʭʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʨʘʟʨʫʰʘʶʱʠʤ ʤʝʪʦʜʦʤ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʜʠʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3. ʅʘ 

ʥʝʤ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʢʦʩʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 
239+240

Pu ʩ ʜʘʥʥʳʤʠ ʨʘʜʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ.  

ʉʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʪ ʨʘʩʯʝʪʥʦʛʦ 

ʩʦʩʪʘʚʣʷʝʪ 28%, ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ï 50%. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʝʱʝ ʚ 1992 ʛʦʜʫ ɸʂʇ ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ 

[20], ʢʦʪʦʨʦʝ ʧʦʟʞʝ ʙʳʣʦ ʧʝʨʝʨʘʙʦʪʘʥʦ ʚ ʫʪʚʝʨʞʜʝʥʥʫʶ ʤʝʪʦʜʠʢʫ 

ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ [21]. ʕʪʘ ʤʝʪʦʜʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ (
232

Th, 
40

K, 
226

Ra, 
232

Th. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʋʢʨʘʠʥʝ ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʥʘʨʘʙʦʪʢʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʝʨʝʜʘʥʥʳʡ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʤʦʱʠ 

ʦʧʳʪ ʭʘʨʘʢʪʝʨʠʟʘʮʠʠ ʈɸʆ ʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʦʪ ʨʝʛʫʣʠʨʫʶʱʝʛʦ 

ʢʦʥʪʨʦʣʷ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ ʙʘʟʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʩ 

ʦʙʨʘʱʝʥʠʷ ʩ ʈɸʆ ʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪ 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʢʦʥʪʨʦʣʷ. 

ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʠʪʦ ʠ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘ ʫʨʘʥʦʚʳʭ ʦʙʲʝʢʪʘʭ, ʢʦʪʦʨʦʝ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʘʢ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʦʡ, ʚ ʢʦʥʮʝ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʣʦʱʘʜʢʘ ʷʜʝʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʘʢ çʟʝʣʝʥʘʷ ʠʣʠ çʢʦʨʠʯʥʝʚʘʷ ʣʫʞʘʡʢʘè. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʦʨʤʘʪʠʚʥʳʡ ʠ ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʝʨʝʜʘʯʫ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʪʘʤ 

ʩʠʩʪʝʤ ʚ ʥʘʨʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʦʪ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ 

ʚʣʠʷʥʠʝ ʩʠʩʪʝʤ ɸʕʉ ʥʘ ʨʘʜʠʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʟʤʝʥʠʪʩʷ. 

ʉʦʚʝʨʰʝʥʥʦ ʩʧʨʘʚʝʜʣʠʚʳʤ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʘ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ. 

ɼʣʷ ʵʪʦʛʦ ʝʱʝ ʥʝ ʩʦʟʜʘʥʘ ʜʦʩʪʘʪʦʯʥʘʷ ʥʦʨʤʘʪʠʚʥʘʷ ʠ ʤʝʪʦʜʠʯʝʩʢʘʷ 

ʙʘʟʘ, ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ. ʇʝʨʚʳʤ 

ʵʪʘʧʦʤ ʪʘʢʦʡ ʨʘʙʦʪʳ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʦʙʲʝʢʪʦʚ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʨʠʪʝʨʠʝʚ ʪʘʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʢʘʢ ʵʪʦ ʫʩʪʘʥʦʚʣʝʥʦ [14, 15, 16, 17]. 

ʂʨʦʤʝ ɸʕʉ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʝʘʢʪʦʨʦʚ ʋʢʨʘʠʥʘ ʦʙʣʘʜʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʦʙʲʝʢʪʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʩʪʴ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʧʨʝʢʨʘʪʠʣʘ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʘʧʝ ʧʨʝʢʨʘʱʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʝʢʨʘʱʝʥʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʨʘʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʝʱʝ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʥʦ. 

ʈʘʟʜʝʣʦʤ IV ʜʝʡʩʪʚʫʶʱʝʛʦ ʜʦʢʫʤʝʥʪʘ[19] ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʢʨʘʱʝʥʠʷ ʣʠʮʝʥʟʠʨʫʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʦ 

ʥʝ ʫʢʘʟʘʥʳ ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʪʫʘʮʠʷ ʩ ʥʦʨʤʘʪʠʚʥʳʤ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʝʢʨʘʱʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʨʘʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʩʭʦʜʥʘ ʩ 

ʪʘʢʦʚʦʡ ʜʣʷ ʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʩʰʠʨʝʥʠʠ 

ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʧʨʠʥʮʠʧʳ ʠ ʢʨʠʪʝʨʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʪʝʨʨʠʪʦʨʠʡ, ʟʜʘʥʠʡ, ʩʠʩʪʝʤ ʷʜʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʢʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʘ ʪʘʢʞʝ 

ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʦʙʲʝʢʪʦʚ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʜʝʨʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʨʘʜʽʘʮʽʡʥʫ 
ʙʝʟʧʝʢʫè ʚʽʜ 08.02.1995. 

2. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʭʠʩʪ ʣʶʜʠʥʠ ʚʽʜ ʚʧʣʠʚʫ ʽʦʥʽʟʫʶʯʠʭ 

ʚʠʧʨʦʤʽʥʶʚʘʥʴè ʚʽʜ 14.01.1998. 

3. ɿʘʢʦʥ ʋʢʨʘʾʥʠçʇʨʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠè ʚʽʜ 
30.06.1995. 

4. ʆʩʥʦʚʥʽ ʩʘʥʽʪʘʨʥʽ ʧʨʘʚʠʣʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ, 
ɼʝʨʞʘʚʥʽ ʉʘʥʽʪʘʨʥʽ ʇʨʘʚʠʣʘ 6.177-2005-09-02 (ʆʉʇʋ);  

5. ʅʦʨʤʠ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʅʈɹʋ-97. ɼʝʨʞʘʚʥʽ ʛʽʛʽʻʥʽʯʥʽ 

ʥʦʨʤʘʪʠʚʠ ɼɻʅ 6.6.1.-6.5.001-98; 

6. ʅʇ 306.2.02/1.004-98 çɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʠ 

ʟʥʷʪʪʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʷʜʝʨʥʠʭ 

ʨʝʘʢʪʦʨʽʚè. 

7. ʅʇ 306.3.02/3.040-00 çɺʠʤʦʛʠ ʜʦ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʤʽʩʪʫ ʟʚʽʪʫ ʟ ʘʥʘʣʽʟʫ 

ʙʝʟʧʝʢʠ ʟʥʷʪʪʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚè. 

8. ʉʥʷʪʠʝ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʜʝʨʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ. ɸ.ɺ. 
ʅʦʩʦʚʩʢʠʡ, ɺ.ʅ. ɺʘʩʠʣʴʯʝʥʢʦ, ɸ.ɸ. ʂʣʶʯʥʠʢʦʚ, ʗ.ɺ. ʗʱʝʥʢʦ; ʂ. ʊʝʭʥʽʢʘ, 

2005. 

9. ʅʇ 306.4.159-2010 çʇʦʨʷʜʦʢ ʟʚʽʣʴʥʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜ 

ʨʝʛʫʣʶʶʯʦʛʦ ʢʦʥʪʨʦʣʶ ʫ ʨʘʤʢʘʭ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽè. 

10. ɻʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ çʈʽʚʥʽ ʟʚʽʣʴʥʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜ 
ʨʝʛʫʣʶʶʯʦʛʦ ʢʦʥʪʨʦʣʶè ʟʘʪʚʝʨʜʞʝʥʽ ʧʦʩʪʘʥʦʚʦʶ ʛʦʣʦʚʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ 

ʣʽʢʘʨʷ ʋʢʨʘʾʥʠ ʚʽʜ 30.06.2010 ˉ22. 

11. ʉʊʇ 0.03.051-2004. ʉʪʘʥʜʘʨʪ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʚʝʨʜʳʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ 

ʦʪʭʦʜʳ. ʆʇʈɽɼɽʃɽʅʀɽ ɸʂʊʀɺʅʆʉʊʀ ʀ ʀɿʆʊʆʇʅʆɻʆ ʉʆʉʊɸɺɸ. 

ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ. 

12. ʊʚʝʨʜʽ ʨʘʜʽʦʘʢʪʠʚʥʽ ʚʽʜʭʦʜʠ. ɸʢʪʠʚʥʽʩʪʴ ʪʘ ʽʟʦʪʦʧʥʠʡ ʩʢʣʘʜ. ʊʠʧʦʚʘ 

ʤʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ 

ʩʧʝʢʪʨʦʤʝʪʨʽʚ ʅɺʇ "ɸʂʇ" ʪʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸkWin/ɸʂ1-ʇ. 

ʄɺʀ ˉ7-27-05.   

13. ʋʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʧʣʫʪʦʥʠʷ ʚ ʧʨʦʙʘʭ ʦʙʲʝʢʪʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ɿʦʥʳ ʦʪʯʫʞʜʝʥʠʷ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ. ʄʝʪʦʜʠʢʘ 

ʢʦʩʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ 

ʩʧʝʢʪʨʦʤʝʪʨʦʚ ʛʘʤʤʘ-, ʙʝʪʘ-ʠʟʣʫʯʝʥʠʡ ʩ ʧʨʦʛʨʘʤʤʥʳʤ 



 

130 

 

14. ʦʙʝʩʧʝʯʝʥʠʝʤ AkWin. ʄɺʀ 06-03/11. 

15. çʆʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʪʘʥʦʚʦʢ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠè, ʩʝʨʠʷ ʥʦʨʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʄɸɻɸʊʕ, ˉ GSR part 4 (REV. 1), ʄɸɻɸʊʕ, ɺʝʥʘ, 2016 ʛ. 

16. Safety classification of structures, systems and components in nuclear 

power plants. ð Vienna: International Atomic Energy Agency, 2014. p. (IAEA 

safety standards series; no. SSG-30). 

17. Application of the safety classification of structures, systems and 

components in nuclear power plants / International Atomic Energy Agency, 

Vienna, 2016.- IAEA TECDOC series, no. 1787. 

18. EUROPEAN COMMISSION, Recommended radiological protection 

criteria for the clearance of buildings and building rubble from the dismantling 

of nuclear installations, Recommendations of the group of experts set up under 

the terms of Article 31of the Euratom Treaty, RP 113 (2000);  

19. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʚʠʜʦʙʫʚʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʫ ʫʨʘʥʦʚʠʭ ʨʫʜè ʚʽʜ 

19.11.1997 ʨ. 

20. çɺʠʤʦʛʠ ʪʘ ʫʤʦʚʠ ʙʝʟʧʝʢʠ (ʃʽʮʝʥʟʽʡʥʽ ʫʤʦʚʠ) ʧʨʦʚʘʜʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 
ʟ ʧʝʨʝʨʦʙʢʠ ʫʨʘʥʦʚʠʭ ʨʫʜè, ʟʘʪʚʝʨʜʞʝʥʽ ʅʘʢʘʟʦʤ ɼʝʨʞʘʚʥʦʾ ʽʥʩʧʝʢʮʽʾ 

ʷʜʝʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʋʢʨʘʾʥʠ ʚʽʜ 27.05.2015 ˉ 101, ʪʘ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ 

ʄʽʥʽʩʪʝʨʩʪʚʽ ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ 12 ʯʝʨʚʥʷ 2015 ʨ. ʟʘ ˉ 700/27145; 

21. çʆʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʦʙʲʝʢʪʘʭ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè. ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ çɸʂʇè. ʂʠʝʚ 1992. 

22. çʋʜʝʣʴʥʘʷ (ʦʙʲʝʤʥʘʷ) ʘʢʪʠʚʥʦʩʪʴ ʛʘʤʤʘ-ʠʟʣʫʯʘʶʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

ʚ ʩʯʝʪʥʳʭ ʦʙʨʘʟʮʘʭ ʦʙʲʝʢʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜè. 

ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ 

ʩʧʝʢʪʨʦʤʝʪʨʦʚ ʵʥʝʨʛʠʡ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

AkWin. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦʙ ʘʪʪʝʩʪʘʮʠʠ ʄɺʀ ˉ 07-119:2011, ʚʳʜʘʥʥʦʝ 

ʅʅʎ çʀʥʩʪʠʪʫʪ ʤʝʪʨʦʣʦʛʠʠè. 

 
 

ʈʠʩʫʥʦʢ 1. ʋʩʪʘʥʦʚʢʘ ʉɽɻ-001ʤ çɸʂʇ-Cè-ʊʈʆ. 
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ʈʠʩʫʥʦʢ 2. ʉʮʠʥʪʠʣʣʷʮʠʦʥʥʳʝ ʩʧʝʢʪʨʦʤʝʪʨʳ ʵʥʝʨʛʠʡ ʙʝʪʘ-ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʡ ʪʠʧʘ ʉɽɹ-

01 ʠ ʉɽɻ-001. 

 
 

 
ʈʠʩʫʥʦʢ 3. ʉʭʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʢʦʩʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 239+240Pu ʩ 

ʜʘʥʥʳʤʠ ʨʘʜʠʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. 
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ʂʘʟʠʤʠʨʦʚ ɸ.ʉ., ɹʝʢʢʝʨ ɹ.ʀ., ʀʝʚʣʝʚ ʉ.ʄ., ʂʘʯʘʣʠʥ ʀ.ɻ., ʄʘʨʪʳʥʶʢ 

ʃ.ɹ.,ʏʦʨʥʳʡ ɽ.ɺ.- ʆʆʆ ʅʇʇ çɸʊʆʄʂʆʄʇʃɽʂʉʇʈʀɹʆʈè, ʛ. ʂʠʝʚ. 

02660 ʛ. ʂʠʝʚ, ʫʣ. ʄʘʛʥʠʪʦʛʦʨʩʢʘʷ, 1.  e-mail  akp@akp.kiev.ua 
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Annotation The report briefly discusses the present status of the nuclear 

installationôs decommissioning ï regulatory framework, development needs, 

available Research & Production Enterprise ñATOMKOMPLEXPRYLADò 

experience in this area. Authors present their main achievements used in the 

radioactive wastes management and radioactive materialsô free release.  

 

 

 

ʉʀʉʊɽʄɸ ʉɹʆʈɸ, ʆɹʈɸɹʆʊʂʀ, ɼʆʂʋʄɽʅʊʀʈʆɺɸʅʀʗ, 

ʍʈɸʅɽʅʀʗ, ʆʊʆɹʈɸɾɽʅʀʗ ʀ ʇɽʈɽɼɸʏʀ ɼɸʅʅʓʍ ɻʇ ʅɸʕʂ 

çʕʅɽʈɻʆɸʊʆʄè 

 

ʀ.ɸ. ʂʣʠʤʝʥʢʦ, ʃ.ɺ. ʊʘʨʘʥʝʥʢʦ 

 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʚʘʨʠʡʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʩʦʟʜʘʥʘ 

ʩʠʩʪʝʤʘ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ, ʦʪʦʙʨʘʞʝʥʠʷ ʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʢʨʠʟʠʩʥʳʭ ʮʝʥʪʨʦʚ ɻʇ ʅɸʕʂ çʕʥʝʨʛʦʘʪʦʤè (ʜʘʣʝʝ ï 

ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʣʠ ʉʇɼ). 

ʎʝʣʷʤʠ ʩʦʟʜʘʥʠʷ ʉʇɼ ʷʚʣʷʶʪʩʷ: 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʘʚʘʨʠʡʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ɸʕʉ, 

ɼʠʨʝʢʮʠʠ ɻʇ çʅɸʕʂ çʕʥʝʨʛʦʘʪʦʤè, ʦʙʦʩʦʙʣʝʥʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʂʦʤʧʘʥʠʠ ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʠ ʥʘ ɸʕʉ ʠ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʳʭ ʪʨʝʥʠʨʦʚʦʢ; 

¶ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ɻʦʩʘʪʦʤʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʄʠʥʵʥʝʨʛʦʫʛʣʷ 

ʋʢʨʘʠʥʳ, ɻʉʏʉ ʋʢʨʘʠʥʳ, ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʘʚʘʨʠʡʥʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ. 

ɺ ʨʝʞʠʤʝ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʝʢʫʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʕʉ. 

ʉʇɼ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ 

ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʥʘ 

ʧʣʦʱʘʜʢʘʭ ɿʘʧʦʨʦʞʩʢʦʡ, ʖʞʥʦ-ʋʢʨʘʠʥʩʢʦʡ, ʈʠʚʥʝʥʩʢʦʡ, ʍʤʝʣʴʥʠʮʢʦʡ 

ɸʕʉ, ʚ ɼʠʨʝʢʮʠʠ ɻʇ çʅɸʕʂ çʕʥʝʨʛʦʘʪʦʤè, ʚ ʝʛʦ ʦʙʦʩʦʙʣʝʥʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ çɸʚʘʨʠʡʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʮʝʥʪʨè (ʩ. ɹʝʣʦʛʦʨʦʜʢʘ ʂʠʝʚʩʢʦʡ 

ʦʙʣʘʩʪʠ), çɸʪʦʤʨʝʤʦʥʪʩʝʨʚʠʩè (ʩ. ʇʘʢʫʣʴ ʏʝʨʥʠʛʦʚʩʢʦʡ ʦʙʣʘʩʪʠ). 

ʉʇɼ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʩʠʩʪʝʤʫ ʢʦʩʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ɸʕʉ ʧʦ ʥʘʟʝʤʥʳʤ ʠ ʢʦʩʤʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʚ 

ʢʨʠʟʠʩʥʳʝ ʮʝʥʪʨʳ ɸʕʉ (ʚʥʫʪʨʝʥʥʠʡ ʠ ʚʥʝʰʥʠʡ), ʦʩʥʦʚʥʦʡ ʠ ʨʝʟʝʨʚʥʳʡ 

mailto:akp@akp.kiev.ua
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ʢʨʠʟʠʩʥʳʝ ʮʝʥʪʨʳ ɻʇ ʅɸʕʂ çʕʥʝʨʛʦʘʪʦʤè, ʚ ʎʝʥʪʨ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ɸʕʉ, ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʨʠʟʠʩʥʳʡ 

ʮʝʥʪʨ ɻʦʩʘʪʦʤʨʝʛʫʣʠʨʦʚʘʥʠʷ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʮʝʥʪʨ ʷʜʝʨʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ɻʅʊʎ ʗʈɹ). 

ʉʇɼ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ, 

ʧʝʨʝʜʘʯʫ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʩʝʭ ʜʘʥʥʳʭ ʦʪ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʵʥʝʨʛʦʙʣʦʢʦʚ, ʦʙʱʝʩʪʘʥʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ɸʕʉ, ʢ ʢʦʪʦʨʳʤ ʦʥʘ 

ʧʦʜʢʣʶʯʝʥʘ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʳ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʵʥʝʨʛʦʙʣʦʢʦʚ ʠ 

ɸʉʂʈʆ (ʚʩʝʛʦ ʦʢʦʣʦ 300 ʪʳʩ. ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʯʘʩʪʦʪʘ ʦʙʥʦʚʣʝʥʠʷ ï 1 ʨʘʟ ʚ ʩʝʢʫʥʜʫ). 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʤʦʱʥʦʡ ʩʠʩʪʝʤʳ ʚʠʜʝʦʢʘʜʨʦʚ (ʜʦ 500 ʚʠʜʝʦʢʘʜʨʦʚ ʥʘ ʦʜʠʥ 

ʵʥʝʨʛʦʙʣʦʢ). ʉʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʚʳʙʦʨʫ ʩʨʝʜʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

(ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʥʝʤʦʩʭʝʤʳ, ʪʘʙʣʠʮʳ, ʛʨʘʬʠʢʠ), ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʚʳʟʦʚ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʨ.). ʅʘ ʵʢʨʘʥʳ ʚʳʚʦʜʷʪʩʷ ʪʨʝʚʦʞʥʳʝ ʩʦʦʙʱʝʥʠʷ ʠ 

ʘʚʘʨʠʡʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ. 

ʉʇɼ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʧʝʨʩʦʥʘʣʘ ʢ ʘʨʭʠʚʘʤ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʧʦʩʪʦʷʥʥʦ ʚʝʜʫʪʩʷ ʥʘ ʩʝʨʚʝʨʘʭ ʩʠʩʪʝʤʳ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʝʝ ʠʝʨʘʨʭʠʠ. 

ʇʦʣʴʟʦʚʘʪʝʣʶ, ʠʤʝʶʱʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʘ, ʜʦʩʪʫʧʥʳ ʣʶʙʳʝ 

ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʩʠʩʪʝʤʝ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʛʜʝ 

ʬʠʟʠʯʝʩʢʠ ʵʪʠ ʜʘʥʥʳʝ ʨʘʩʧʦʣʦʞʝʥʳ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ. 

ʉʠʩʪʝʤʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʟʘʱʠʪʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʚ 

ʩʣʫʯʘʝ ʩʙʦʝʚ (ʘʚʘʨʠʡ) ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʇʆ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʘʭ:  

 

ʀ.ɸ. ʂʣʠʤʝʥʢʦ, ʃ.ɺ. ʊʘʨʘʥʝʥʢʦ- ʆʆʆ çʀɺʃ ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʠʥʞʠʥʠʨʠʥʛè 
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To solve the tasks of emergency preparedness and response the system for 

acquisition, processing, documenting, archiving, displaying and transferring 
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data for SE NNEGC ñEnergoatomò Emergency Response Centers has been 

created (hereinafter referred to as the data transfer system or DTS). 

The objectives of DTS creation are: 

¶ Informational support of the emergency personnel of NPPs, SE   

 NNEGC ñEnergoatomò, separate subdivisions of the Company in the 

emergency event at the nuclear power plant and during emergency 

training; 

¶ Informing the SNRCU, the Ministry of Energy of Ukraine, the State 

 Emergency Service of Ukraine and other emergency responders. 

In the normal operation mode, the data transfer system is used to solve the 

tasks of the NPP current operation. 

DTS is a complex distributed system that unites software and hardware 

complexes located in the premises and on the sites of Zaporizhzhe, South-

Ukrainian, Rivne, Khmelnitsky NPP, the Directorate of SE NNEGC 

ñEnergoatomò, in its separate subdivisions "Emergency Technical Center" 

(Belogorodka, Kiev region), Atomremontservice (Pakul Village, Chernigov 

region). 

DTS is integrated into the space communication system and provides NPP 

data transfer through ground and space communication channels to the NPP 

emergency response centers (on-site and off-site), the main and reserve 

emergency response centers of SE NNEGC ñEnergoatomò, Centre for 

Emergency Response Coordination and NPP Support, Information Emergency 

Response Center of SNRCU, State Scientific and Technical Center for Nuclear 

and Radiation Safety (SSTC NRS). 

DTS provides in real time collection, processing, transfer and display of all 

data from power units monitoring and control systems, NPP level, to which it is 

connected, including power units and environment radiation monitoring 

systems (about 300 thousand parameters in total, the maximum refresh rate ï 

once per second). 

Information display for users is carried out with the help of a powerful 

system of video frames (up to 500 video frames per one nuclear unit). The 

system provides users with ample opportunities to choose the means of 

information display (dynamic mnemonics, tables, graphs), data processing, 

reference information (calling normative and production documents, etc.). 

Alarms and alarms are displayed at the screens.  

DTS provides personnel with access to data archives that are constantly 

maintained on the system servers at all levels of its hierarchy. Each user with 

the appropriate rights is able to access to any data stored in the system, 

regardless of where the data is physically located, and also tools for data 

display and processing. 

The system meets modern requirements to information protection from 

unauthorized access and safety in case of equipment or software failures.



 

135 

 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʏʆʈʅʆɹʀʃʔʉʔʂʀʍ ʊɽʈʀʊʆʈɯʁ 

ʅɸ ʆʉʅʆɺɯ ʇʈʆɽʂʊʅʆɻʆ ʇɯɼʍʆɼʋ 

 

ʂʦʚʘʣʝʥʢʦ ɸʥʜʨʽʡ 

 

 

ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʽʚ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʧʽʜʭʦʜʫ ʚ 

ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʨʦʙʣʝʤ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ, ʱʦ 

ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʮʷ ʪʝʨʠʪʦʨʽʷ 

ʤʦʞʝ ʩʪʘʪʠ ʜʣʷ ʋʢʨʘʾʥʠ ʟʦʥʦʶ ʥʦʚʦʛʦ ʦʩʚʦʻʥʥʷ, ʧʝʨʝʪʚʦʨʠʪʠʩʷ ʟʽ 

ʩʧʦʞʠʚʘʯʘ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ ʫ ʧʦʪʫʞʥʝ ʜʞʝʨʝʣʦ ʜʦʭʦʜʽʚ ʜʝʨʞʘʚʥʦʛʦ 

ʙʶʜʞʝʪʫ. 

ʈʝʘʣʽʟʘʮʽʷ ʚʝʣʠʢʦʛʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫ ʧʽʜ 

ʫʤʦʚʥʦʶ ʥʘʟʚʦʶ çʏʦʨʥʦʙʠʣʴʩʴʢʽ ʪʝʨʠʪʦʨʽʾ: ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʞʠʪʪʷè, ʘʙʦ 

ʏʦʨʥʦʙʠʣʴʩʴʢʠʡ ʧʨʦʝʢʪ, ʜʦʟʚʦʣʠʣʘ ʙ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʦʙôʻʢʪʘ 

çʋʢʨʠʪʪʷè, ʡʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ; ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ; 

ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʣʷʤʠ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ ʪʘ ʽʥʰʠʭ ʟʦʥ; ʧʦʚʝʨʥʝʥʥʷ ʜʦ 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʙʽʛʫ ʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʯʦʨʥʦʙʠʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ. 

ɿʘʟʥʘʯʝʥʽ ʪʝʨʠʪʦʨʽʾ ʤʦʞʫʪʴ ʩʪʘʪʠ ʤʘʡʜʘʥʯʠʢʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʧʨʷʤʢʽʚ ʝʥʝʨʛʝʪʠʢʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʜʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʢʦʪʘʨʩʪʚʘ ʽ 

ʧʪʘʭʽʚʥʠʮʪʚʘ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʨʦʟʚʠʪʢʫ ʯʦʨʥʦʙʠʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʻ ʧʽʜʪʨʠʤʢʘ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʨʘʭʦʚʫʶʯʠ ʾʭ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʂʠʻʚʘ ʪʘ 

ʥʘʷʚʥʽʩʪʴ ʧʨʦʝʢʪʫ ʚʝʣʠʢʦʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʨʘʩʠ ʂʠʾʚ ï ʄʽʥʩʴʢ, ʨʦʟʚʠʪʦʢ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʚʢʦʣʦ ʪʘʢʦʾ ʤʘʛʽʩʪʨʘʣʽ ʟ ʢʦʤʧʣʝʢʩʥʠʤ ʚʠʨʽʰʝʥʥʷʤ 

ʧʠʪʘʥʴ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙʣʘʰʪʫʚʘʥʥʷ ʧʨʠʣʝʛʣʠʭ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ ʤʦʛʣʠ ʙ ʩʧʨʠʷʪʠ ʚʽʜʥʦʚʣʝʥʥʶ ʯʦʨʥʦʙʠʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, 

ʧʨʠʜʘʪʥʠʭ ʜʦ ʞʠʪʪʷ ʪʘ ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʾʭ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʨʝʢʨʝʘʮʽʡʥʦ-ʪʫʨʠʩʪʠʯʥʦʛʦ, ʝʢʦʣʦʛʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʦʙ'ʻʢʪʘ, 

ʫʥʽʢʘʣʴʥʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʦʣʽʛʦʥʫ ʜʣʷ ʚʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ, 

ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʈʝʘʣʽʟʘʮʽʾ ʮʠʭ ʟʘʚʜʘʥʴ ʩʧʨʠʷʪʠʤʝ ʽ 

ʤʘʡʙʫʪʥʷ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʟʘʣʽʟʥʠʯʥʦʾ ʣʽʥʽʾ ɺʽʣʴʯʘ ï ʗʥʽʚ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʝ 

ʚʢʣʶʯʝʥʥʷ ʜʦ ʧʨʦʝʢʪʫ ʚʠʱʝʟʛʘʜʘʥʦʾ ʘʚʪʦʪʨʘʩʠ ʟʘʣʽʟʥʠʯʥʦʾ ʣʽʥʽʾ, ʷʢʘ ʙ 

ʨʦʟʚôʷʟʘʣʘ ʧʨʦʙʣʝʤʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʽ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʜʦ ʪʝʨʠʪʦʨʽʡ 

ʥʘ ʧʽʚʥʽʯ ʚʽʜ ʂʠʻʚʘ ʟ ʚʠʭʦʜʦʤ ʥʘ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ. 

ʅʘ ʨʦʟʚôʷʟʘʥʥʷ ʚʢʘʟʘʥʠʭ ʧʨʦʙʣʝʤ ʩʧʨʷʤʦʚʘʥʠʡ ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ 

ʋʢʨʘʾʥʠ çʇʨʦ ʜʦʜʘʪʢʦʚʽ ʟʘʭʦʜʠ ʱʦʜʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʘ "ʋʢʨʠʪʪʷ" ʥʘ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʫ ʩʠʩʪʝʤʫ ʪʘ ʚʽʜʨʦʜʞʝʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʱʦ ʟʘʟʥʘʣʠ 

ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠè ˉ 

141/2016 ʚʽʜ 13.04.2016, ʷʢʠʤ ʧʝʨʝʜʙʘʯʝʥʦ ʨʦʟʨʦʙʢʫ ʉʪʨʘʪʝʛʽʾ ʧʦʜʦʣʘʥʥʷ 

ʥʘʩʣʽʜʢʽʚ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ ʪʘ ʚʽʜʨʦʜʞʝʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʱʦ 

ʟʘʟʥʘʣʠ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʇʨʦʝʢʪ ʪʘʢʦʾ ʉʪʨʘʪʝʛʽʾ, 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʧʝʨʽʦʜ ʜʦ 25 ʨʦʢʽʚ, ʨʦʟʨʦʙʣʝʥʠʡ ʦʨʛʘʥʘʤʠ ʜʝʨʞʘʚʥʦʾ 
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ʚʣʘʜʠ ʫ ʚʝʨʝʩʥʽ 2016 ʨʦʢʫ ʽ ʦʯʽʢʫʻ ʥʘ ʟʘʪʚʝʨʜʞʝʥʥʷ. ɼʦ ʧʨʦʝʢʪʫ ʙʫʣʦ 

ʧʦʜʘʥʦ ʟʘʫʚʘʞʝʥʥʷ ʽ ʧʨʦʧʦʟʠʮʽʾ ɼʝʨʞʘʚʥʦʶ ʫʩʪʘʥʦʚʦʶ çɯʥʩʪʠʪʫʪ 

ʝʢʦʥʦʤʽʢʠ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠè. ʇʽʩʣʷ ʟʘʪʚʝʨʜʞʝʥʥʷ ʉʪʨʘʪʝʛʽʾ ʜʦʮʽʣʴʥʠʤ ʻ 

ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʘʫʢʦʚʦ-ʝʢʩʧʝʨʪʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ 

ʫʩʪʘʥʦʚ ɺʽʜʜʽʣʝʥʥʷ ʝʢʦʥʦʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ. 

ɺʘʛʦʤʠʡ ʜʦʩʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘ ʯʦʨʥʦʙʠʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʷʭ ʥʘʷʚʥʠʡ ʫ ʈʝʩʧʫʙʣʽʮʽ ɹʽʣʦʨʫʩʴ ï ʟʦʢʨʝʤʘ, ʚ ʨʘʤʢʘʭ ɼʝʨʞʘʚʥʦʾ 

ʧʨʦʛʨʘʤʠ ʧʦʜʦʣʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʢʘʪʘʩʪʨʦʬʠ ʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ ʥʘ 

2011ï2015 ʨʦʢʠ ʪʘ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫ. ʇʣʽʜʥʦʶ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʤʦʞʝ 

ʙʫʪʠ ʫʢʨʘʾʥʩʴʢʦ-ʙʽʣʦʨʫʩʴʢʝ ʥʘʫʢʦʚʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚ ʤʝʞʘʭ ʧʨʦʝʢʪʽʚ 

ʧʘʨʪʥʝʨʩʪʚʘ, ʱʦ ʬʽʥʘʥʩʫʶʪʴʩʷ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ. 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʥʦʛʦ ʧʽʜʭʦʜʫ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʯʦʨʥʦʙʠʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ ʤʘʻ ʙʫʪʠ ʩʢʣʘʜʦʚʦʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʩʪʨʘʪʝʛʽʯʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʦʞʝʥʴ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʮʽʡ ʩʬʝʨʽ, 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʜʦʢʫʤʝʥʪʽʚ (ʉʪʨʘʪʝʛʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

çʋʢʨʘʾʥʘ ï 2020è), ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʽ ʩʪʨʘʪʝʛʽʡ ʨʦʟʚʠʪʢʫ ʨʽʟʥʦʛʦ ʨʽʚʥʷ. 

 

ɯʥʬʦʨʘʮʽʷ ʧʨʦ ʘʚʪʦʨʘ: 

 

ʂʦʚʘʣʝʥʢʦ ɸʥʜʨʽʡ-  ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʝʢʦʥʦʤʽʢʠ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ 

ʋʢʨʘʾʥʠè, ʤʽʩʪʦ ʂʠʾʚ, ʋʢʨʘʾʥʘ 

komisar@bigmir.net 
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Applying project-based approach to solving the problems of socio-economic 

and environmental development of Chornobyl territories is proposed. 

Possibilities of implementing of this approach in the industrial, agricultural, 

energy, transport, recreation and research aspects are revealed. Problems of 

design and implementation of strategic planning documents for the 

development of Chornobyl territories are highlighte. 
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ɺɿɸɭʄʆɼɯʗ ɿ ɻʈʆʄɸɼʉʔʂɯʉʊʖ ʇʈʀ ɿʅʗʊʊɯ ɿ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ʏɸɽʉ 

ɼʤʠʪʨʽʡ ʂʦʨʯʘʢ  

 

 

ɺʩʪʫʧ 

ʑʦʜʥʷ ʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʦʪʥʽ ʧʨʦʮʝʩʽʚ. ʋʩʽ ʚʦʥʠ 

ʤʘʶʪʴ ʩʚʦʶ ʟʥʘʯʠʤʽʩʪʴ ʫ ʭʦʜʽ ʟʥʷʪʪʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʆʩʥʦʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʧʦʚôʷʟʫʻ ʧʨʦʤʠʩʣʦʚʠʡ ʤʘʡʜʘʥʯʠʢ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ ʻ 

ʢʦʤʫʥʽʢʘʮʽʷ, ʟʘʜʘʯʝʶ ʷʢʦʾ ʻ ʦʙôʻʢʪʠʚʥʦ, ʚʯʘʩʥʦ ʪʘ ʜʦʩʪʫʧʥʦ ʜʦʥʝʩʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʯʠʤ ʻ ʏʦʨʥʦʙʠʣʴʩʴʢʘ ɸɽʉ ʩʴʦʛʦʜʥʽ ʽ ʷʢʽ ʮʽʣʽ ʚʦʥʘ 

ʧʝʨʝʩʣʽʜʫʻ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʈʦʟʛʦʨʥʫʪʽ ʪʝʟʠ 

ʊʝʦʨʝʪʠʯʥʘ ʦʩʥʦʚʘ ʚʟʘʻʤʦʜʽʾ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ ʽʟ 

ʛʨʦʤʘʜʩʴʢʽʩʪʶ  

ʏʝʨʝʟ ʦʩʦʙʣʠʚʽʩʪʴ ʦʙôʻʢʪʫ ʨʦʙʦʪʘ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ 

ɸɽʉ ʤʘʻ ʯʽʪʢʦ ʩʬʦʨʤʦʚʘʥʽ ʧʨʘʚʠʣʘ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʢʦʥʦʜʘʚʯʠʤʠ, 

ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʪʘ ʨʦʟʨʦʙʣʝʥʠʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʠʭ 

ʚʠʨʦʙʥʠʯʠʤʠ ʽʥʩʪʨʫʢʮʽʷʤʠ. ʎʽ ʜʦʢʫʤʝʥʪʠ ʦʧʠʩʫʶʪʴ ʟʘʚʜʘʥʥʷ, ʮʽʣʽ ʪʘ 

ʧʨʠʥʮʠʧʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ ʏɸɽʉ, ʘ ʪʘʢʦʞ ð ʜʽʷʣʴʥʽʩʪʴ 

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ ʫ ʩʬʝʨʽ ʟʚôʷʟʢʽʚ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ ʪʘ ʧʦʨʷʜʦʢ 

ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʫʥʽʢʘʮʽʾ. 

ʉʝʨʝʜ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ: 

 1. ʌʦʨʤʫʚʘʥʥʷ ʫʧʝʚʥʝʥʦʩʪʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʫ ʙʝʟʧʝʯʥʦʩʪʽ ʦʙôʻʢʪʫ 

ʪʘ ʨʦʙʽʪ, ʷʢʽ ʥʘ ʥʴʦʤʫ ʧʨʦʚʦʜʷʪʴʩʷ; 

 

2. ʉʪʚʦʨʝʥʥʷ ʽʤʽʜʞʫ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ ʷʢ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ 

ʘʢʫʤʫʣʶʻ ʫʥʽʢʘʣʴʥʠʡ ʜʦʩʚʽʜ ʚʠʚʝʜʝʥʥʷ ʷʜʝʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʘ çʋʢʨʠʪʪʷè ʥʘ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʫ ʩʠʩʪʝʤʫ; 

3. ʉʧʨʠʷʥʥʷ ʬʦʨʤʫʚʘʥʥʶ ʫ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʙʘʟʦʚʠʭ ʟʥʘʥʴ ʧʨʦ 

ʘʪʦʤʥʫ ʝʥʝʨʛʝʪʠʢʫ; 

4. ʌʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ 

ʪʘ ʮʽʣʴʦʚʠʤʠ ʘʫʜʠʪʦʨʽʷʤʠ. 
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ʉʝʨʝʜ ʧʨʠʥʮʠʧʽʚ:  

1. ɺʽʜʢʨʠʪʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʚʽʣʴʥʠʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ; 

2. ʆʧʝʨʘʪʠʚʥʽʩʪʴ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ; 

3. ɿʘʢʦʥʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

4. ʈʽʚʥʦʧʨʘʚôʷ ʫ ʦʪʨʠʤʘʥʥʽ ʽʥʬʦʨʤʘʮʽʾ; 

5. ɼʦʪʨʠʤʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʽʥʪʝʨʝʩʽʚ. 

ʉʪʨʫʢʪʫʨʘ ʚʟʘʻʤʦʜʽʾ  
ʆʩʥʦʚʥʠʤ ʧʽʜʨʦʟʜʽʣʦʤ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʬʫʥʢʮʽʾ ʟʚôʷʟʢʫ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ 

ɸɽʉ ʽʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ ʻ ʚʽʜʜʽʣ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ 

ʽʥʬʦʨʤʘʮʽʾ.  

ʉʪʨʫʢʪʫʨʘ ʚʽʜʜʽʣʫ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʚʠʱʝʟʛʘʜʘʥʽ ʟʘʚʜʘʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʢʦʤʫʥʽʢʘʮʽʶ. 

ʋʩʷ ʚʟʘʻʤʦʜʽʷ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ ʜʽʣʠʪʴʩʷ ʥʘ 2 ʚʠʜʠ:  

 1. ɺʽʜʜʘʣʝʥʘ ð ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ɿʄɯ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʘʭ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ, ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʟʘʧʠʪʠ, ʘ ʪʘʢʦʞ ð ʜʽʣʦʚʫ ʧʝʨʝʧʠʩʢʫ; 

 2. ʇʝʨʩʦʥʘʣʴʥʘ ð ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʚʽʟʠʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʥʘ ʤʘʡʜʘʥʯʠʢ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ, ʘ ʪʘʢʦʞ ð 

ʯʝʨʝʟ ʫʯʘʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ  ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʧʫʙʣʽʯʥʠʭ ʟʘʭʦʜʘʭ. 

ɿʘ ʨʽʚʥʝʤ ʦʙʽʟʥʘʥʦʩʪʽ ʫ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʨʦʙʦʪʠ 

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ, ʮʽʣʴʦʚʽ ʛʨʫʧʠ ʜʽʣʷʪʴʩʷ ʥʘ 3 ʚʝʢʪʦʨʠ:  

 1. ʇʨʦʬʝʩʽʡʥʠʡ ð ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ 

ʘʪʦʤʥʦʾ ʛʘʣʫʟʽ, ʘ ʪʘʢʦʞ ʧʨʦʬʽʣʴʥʽ ɿʄɯ;  

2. ɺʥʫʪʨʽʰʥʽʡ ð ʧʝʨʩʦʥʘʣ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ, ʧʽʜʨʷʜʥʠʢʠ ʪʘ 

ʤʝʰʢʘʥʮʽ ʤʽʩʪʘ ʉʣʘʚʫʪʠʯ; 

3. ɿʘʛʘʣʴʥʠʡ ð ʦʨʛʘʥʠ ʚʣʘʜʠ, ɿʄɯ ʪʘ ʛʨʦʤʘʜʩʴʢʽʩʪʴ. 

ʇʨʘʢʪʠʯʥʘ ʚʟʘʻʤʦʜʽʷ 

ʏʽʪʢʦ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʪʘ ʚʽʜʧʨʘʮʴʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʚʟʘʻʤʦʜʽʾ ʟ 

ʛʨʦʤʘʜʩʴʢʽʩʪʶ ʜʦʟʚʦʣʷʻ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ ʚʧʦʨʘʪʠʩʷ ʟ ʘʢʪʫʘʣʴʥʠʤʠ 

ʚʠʢʣʠʢʘʤʠ ʫ ʢʦʤʫʥʽʢʘʮʽʾ.  

ʋ 2016 ʨʦʮʽ ʬʦʢʫʩ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʪʘ ɿʄɯ ʨʽʟʢʦ ʟʘʛʦʩʪʨʠʚʩʷ ʥʘ 

ʤʘʡʜʘʥʯʠʢʫ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ. ʇʨʠʯʠʥʠ ʜʚʽ: 30-ʪʘ ʨʽʯʥʠʮʷ 

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ ʪʘ ʟʘʚʝʨʰʝʥʥʷ ʥʘʩʫʚʘʥʥʷ ʘʨʢʠ ʥʦʚʦʛʦ 

ʙʝʟʧʝʯʥʦʛʦ ʢʦʥʬʘʡʥʤʝʥʪʫ. ʇʨʷʤʠʤ ʥʘʩʣʽʜʢʦʤ ʮʴʦʛʦ ʩʪʘʣʦ ʜʚʦʢʨʘʪʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʟʠʪʽʚ ʥʘ ʤʘʡʜʘʥʯʠʢ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ ʫ 2016 

ʨʦʮʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2015. ʋ ʨʘʤʢʘʭ ʨʦʙʦʯʠʭ, ʞʫʨʥʘʣʽʩʪʩʴʢʠʭ ʪʘ 

ʦʟʥʘʡʦʤʯʠʭ ʚʽʟʠʪʽʚ ʤʘʡʜʘʥʯʠʢ ʚʽʜʚʽʜʘʣʦ 5950 ʦʩʽʙ, ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʧʦʪʨʝʙʫʚʘʣʘ ʩʫʧʨʦʚʦʜʫ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʘʜʽʘʮʽʡʥʦʾ ʪʘ ʬʽʟʠʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʂʨʽʤ ʚʽʟʠʪʽʚ, ʚʝʣʠʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʧʘʣʦ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ 

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ. ʂʦʤʫʥʽʢʘʮʽʷ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʯʝʨʝʟ ʪʘʢʽ ʪʨʠ 

ʤʝʭʘʥʽʟʤʠ: 

 1. ʅʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪʠ; 

2. ʉʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʠʚʦʜʽʚ: ʧʨʝʩ-ʢʦʥʬʝʨʝʥʮʽʡ, ʧʨʝʩ-

ʪʫʨʽʚ, ʧʨʷʤʠʭ ʝʬʽʨʽʚ, ʩʝʤʽʥʘʨʽʚ, ʪʦʱʦ; 

3. ʌʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʯʝʨʝʟ ʚʣʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 



 

139 

 

ʜʞʝʨʝʣʘ: ʩʘʡʪ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ  ɸɽʉ, Facebook ʩʪʦʨʽʥʢʫ, YouTube ʢʘʥʘʣ, 

ʪʝʣʝʙʘʯʝʥʥʷ, ʛʘʟʝʪʫ ʪʘ ʽʥʰʽ ʚʽʜʦʤʯʽ ʜʞʝʨʝʣʘ.  

ɺʠʢʣʠʢʠ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ 

ɿʘʨʘʟ ʏʦʨʥʦʙʠʣʴʩʴʢʘ ɸɽʉ ʧʝʨʝʭʦʜʠʪʴ ʧʝʨʝʣʦʤʥʫ ʪʦʯʢʫ ʫ ʩʚʦʾʡ 

ʜʽʷʣʴʥʦʩʪʽ. ʋ 2015 ʨʦʮʽ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʝʨʝʡʰʣʦ ʟ ʝʪʘʧʫ ʧʨʠʧʠʥʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦ ʝʪʘʧʫ ʟʥʷʪʪʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ ʮʝ ʢʠʜʘʻ ʙʝʟʣʽʯ 

ʪʝʭʥʽʯʥʠʭ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʚʠʢʣʠʢʽʚ. ɿ ʽʥʰʦʛʦ ð ʩʪʘʚʠʪʴ ʟʘʚʜʘʥʥʷ ʧʦʚʥʽʩʪʶ 

ʧʝʨʝʬʦʨʤʘʪʫʚʘʪʠ ʧʽʜʭʽʜ ʜʦ ʢʦʤʫʥʽʢʘʮʽʾ. 

ɯʟ ʥʘʩʫʚʘʥʥʷʤ ʘʨʢʠ ʫ ʤʝʜʽʘʧʦʣʽ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʪʨʽʫʤʬʘʣʴʥʠʡ ʥʘʩʪʨʽʡ 

ʚʠʨʽʰʝʥʥʷ ʥʘʡʙʽʣʴʰʦʾ ʪʝʭʥʦʛʝʥʥʦʾ ʧʨʦʙʣʝʤʠ ʥʘ ɿʝʤʣʽ. ʅʘʩʧʨʘʚʜʽ, ʮʝ 

ʪʽʣʴʢʠ ʧʦʚʝʨʭʥʝʚʝ ʩʫʜʞʝʥʥʷ. ɿʘ 100 ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʨʢʠ ʋʢʨʘʾʥʽ ʪʘ 

ʤʽʞʥʘʨʦʜʥʽʡ ʩʧʽʣʴʥʦʪʽ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ ʨʦʟʙʠʨʘʥʥʷ ʦʙôʻʢʪʘ 

çʋʢʨʠʪʪʷè, ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʠʩʦʢʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʷʢʽ ʙʫʜʫʪʴ 

ʫʪʚʦʨʝʥʽ ʫ ʨʝʟʫʣʴʪʘʪʽ, ʾʭ ʟʘʭʦʨʦʥʝʥʥʷ ʪʘ ʥʘʡʛʦʣʦʚʥʽʰʝ ð ʧʣʘʥʫʚʘʥʥʷ 

ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ, ʷʢʠʡ ʥʘʩʪʘʥʝ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʘʨʢʠ. 

ʂʦʞʥʝ ʧʠʪʘʥʥʷ ʧʦʨʦʜʞʫʻ ʱʝ ʙʽʣʴʰʝ ʧʠʪʘʥʴ. ʅʘ ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʝʡ ʙʫʜʝ 

ʧʦʢʣʘʜʝʥʦ ʙʝʟʣʽʯ ʩʠʣ ʪʘ ʛʦʜʠʥ ʨʦʙʦʪʠ, ʽ ʚʩʝ ʮʝ ʧʦʪʨʝʙʫʚʘʪʠʤʝ ʷʢʽʩʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʧʨʦʚʦʜʫ.  

ɺʠʩʥʦʚʦʢ 

çɺʽʜ ʪʝʨʠʪʦʨʽʾ ʢʘʪʘʩʪʨʦʬʠ ð ʜʦ ʪʝʨʠʪʦʨʽʾ ʙʝʟʧʝʢʠ ʪʘ ʨʦʟʚʠʪʢʫè ð ʪʘʢʫ 

ʤʽʩʽʶ ʩʴʦʛʦʜʥʽ ʜʦʥʦʩʠʪʴ ʏʦʨʥʦʙʠʣʴʩʴʢʘ ɸɽʉ ʯʝʨʝʟ ʩʚʦʶ ʢʦʤʫʥʽʢʘʮʽʡʥʫ 

ʧʦʣʽʪʠʢʫ. ɿʘʚʜʘʥʥʷ ʪʘ ʧʨʠʥʮʠʧʠ ʢʦʤʫʥʽʢʘʮʽʾ ʥʝ ʟʤʽʥʷʪʴʩʷ ʫʧʨʦʜʦʚʞ 

ʥʘʡʙʣʠʞʯʠʭ ʨʦʢʽʚ, ʘʣʝ ʽʤʽʜʞ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʟʥʘʻ ʟʥʘʯʥʠʭ ʟʤʽʥ. 

 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʚʪʦʨʘ: 

 

ɼʤʠʪʨʽʡ ʂʦʨʯʘʢ - ɼʉʇ çʏʦʨʥʦʙʠʣʴʩʴʢʘ ɸɽʉè, ʋʢʨʘʾʥʘ 

 

 

 

ʉʀʉʊɽʄɸ ʇʈʆʌʀʃɸʂʊʀʏɽʉʂʆɻʆ ʂʆʅʊʈʆʃʗ 

ʇɸʈɸʄɽʊʈʆɺ ɾʀɿʅɽɼɽʗʊɽʃʔʅʆʉʊʀ ʏɽʃʆɺɽʂɸ 

ɺ ʉʃʆɾʅʓʍ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʗʍ  

 

ɺʣʘʩʶʢ ɸʥʥʘ, ʃʘʨʠʥʘ ɽʢʘʪʝʨʠʥʘ  

 

 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʦʮʝʥʢʠ ʤʝʪʘʙʦʣʠʟʤʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚ 

ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ ʵʬʬʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʉʦʩʪʘʚʠʪʴ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ (ʪʦʯʥʝʝ 

ʧʘʨʘʤʝʪʨʦʚ) ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ (ʄɾɾʆ), ʘ ʟʥʘʯʠʪ ï 

ʜʘʪʴ ʦʪʚʝʪʳ ʥʘ ʚʩʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ï ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʟʫʯʝʥʠʝ ʩʣʦʞʥʦʡ 
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ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʜʨʫʛʠʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʧʦʠʩʢ ʤʝʪʦʜʦʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʧʦʣʫʯʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʥʝʦʩʧʦʨʠʤʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʩʪʨʦʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʄɾɾʆ, ʢʦʪʦʨʘʷ, 

ʝʩʪʝʩʪʚʝʥʥʦ, ʤʦʞʝʪ ʦʩʧʘʨʠʚʘʪʴʩʷ, ʫʪʦʯʥʷʪʴʩʷ, ʦʧʠʩʳʚʘʪʴʩʷ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʜʦʧʦʣʥʷʪʴʩʷ ʠ ʚʠʜʦʠʟʤʝʥʷʪʴʩʷ. 

ʅʘʧʨʠʤʝʨ, ʩ ʫʯʝʪʦʤ ʠʟʚʝʩʪʥʳʭ ʧʦʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʠʤ ʥʝʧʦʣʥʫʶ 

ʛʣʦʙʘʣʴʥʫʶ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʦʜʩʠʩʪʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ (ʪʘʙʣ. 1):  

 

ʄʛ = {Sʩʩʯ, UgRs, Ssʧʠ, ʄKʧʩʧ, NxR, Pʟʨ, Sʢʧ Jʨh Vʩʰ},      

(1) 

 

ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʝʡʩʪʚʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ 

ʂʆʅʎɽʇʊʓ 

(ʌʫʥʢʮʠʦʥʘʣ

ʴʥʳʝ 

ʧʦʜʩʠʩʪʝʤʳ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʩʦʩʪʦʷʥʠʷ 

ʯʝʣʦʚʝʢʘ 

 

ʉʧʦʩʦʙʳ ʘʥʘʣʠʟʘ ʧʝʨʝʤʝʥʥʦʡ 

ʩʦʩʪʦʷʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʚʦʟʤʦʞʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

Sʩʩʯ              1 ʉʦʩʫʜʳ  ʆʩʥʦʚʘ ʧʨʦʮʝʩʩʘ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʦʪʨʘʙʦʪʘʥʥʘʷ ʠ 

ʧʨʦʚʝʨʝʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

UQRs              2 ʉʝʨʜʝʯʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʅʦʨʤʘ, ʘʨʠʪʤʠʷ, ʧʨʝʜ-

ʠʥʬʘʨʢʪʥʦʝ,é ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʢʘʨʜʠʦʛʨʘʤʤʳ ʥʘ ʜʦʤʘʰʥʝʤ 

ʢʦʤʧʴʶʪʝʨʝ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

Ssʧʠ             3 S-ʠʟʦʛʥʫʪʦʩʪʴ 

ʧʦʟʚʦʥʦʯʥʠʢʘ 

ʠʥʜʠʚʠʜʫʫʤʘ 

ʋʨʦʚʝʥʴ ʘʩʠʤʤʝʪʨʠʠ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʵʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ. 

ɸʢʪʠʚʥʘʷ ʛʠʤʥʘʩʪʠʢʘ  

Kʧʩʧ             4 ʇʦʣʦʞʝʥʠʝ 

ʩʝʛʤʝʥʪʦʚ 

ʧʦʟʚʦʥʦʯʥʠʢʘ ï 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʩʴ 

ʩʠʤʤʝʪʨʠʠ 

ʋʨʦʚʝʥʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʥʦʨʤʳ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʪʨʝʭ 

ʢʦʦʨʜʠʥʘʪʥʳʝ ʜʘʪʯʠʢʠ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ 

NxR               5 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝ

ʡ ʩʠʣ ï 

ʙʘʨʠʮʝʥʪʨʠʯʝʩʢʘʷ 

ʦʩʴ ʩʠʤʤʝʪʨʠʠ 

ʅʘʣʠʯʠʝ ʘʩʠʤʤʝʪʨʠʠ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʵʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʦʚ 
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Pʟʨ                 6 ɿʨʝʥʠʝ ʅʘʣʠʯʠʝ ʘʩʠʤʤʝʪʨʠʠ, 

ʋʨʦʚʝʥʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʥʦʨʤʳ ï ʤʝʪʦʜʠʢʠ ʠʟʚʝʩʪʥʳ, 

ʥʦ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ ï ʤʝʜʠʢʘʤ 

ʥʝ ʚʳʛʦʜʥʦ. 

Wʚʙ               7 ɺʦʜʥʳʡ ʙʘʣʘʥʩ ʟʘ 

ʩʫʪʢʠ  

ʅʘʣʠʯʠʝ ʘʩʠʤʤʝʪʨʠʠ ï 

ʩʣʝʜʫʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʜʘʚʣʝʥʠʝ 

Gʙʨ                8 ɹʠʦ-ʨʠʪʤʳ ʚ 

ʪʝʯʝʥʠʝ ʩʫʪʦʢ 

ʆʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ, ʝʩʣʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʚʨʘʪ ʚʦ 

ʚʨʝʤʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʊʧ                  9 ʊʝʤʧʝʨʘʪʫʨʥʦʝ 

ʧʦʣʝ 
ʅʘʣʠʯʠʝ ʘʩʠʤʤʝʪʨʠʠ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʪʨʦʣʷ ʠ ʤʝʪʦʜʠʢʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ 

Sʢʧ              10 ʂʦʞʥʳʡ ʧʦʢʨʦʚ ʉʘʤʳʡ ʢʨʫʧʥʳʡ ʦʨʛʘʥ ï 

ʆʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ: ʫʨʦʚʥʷ 

ʚʣʘʞʥʦʩʪʠ, ʘʚʠʪʘʤʠʥʦʟ, 

ʩʦʣʷʥʦʡ ʙʘʣʘʥʩ, ʢʠʩʣʦʨʦʜʥʦʝ 

ʛʦʣʦʜʘʥʠʝ 

Jʨh               11 ʇʘʨʘʤʝʪʨʳ 

ʢʠʩʣʦʪʥʦʩʪʠ 

ʂʦʞʠ ï ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʦʨʛʘʥ, 

ʠʩʪʦʯʥʠʢ ʚʨʘʯʝʙʥʳʭ ʧʨʦʮʝʜʫʨ,  

ʉʣʶʥʳ ï ʣʝʯʝʥʠʝ 

ʘʮʠʜʦʬʠʣʴʥʳʤ ʤʦʣʦʢʦʤ ʥʝ 

ʩʣʠʟʠʩʪʳʤ,  

ʄʦʯʠ, ʣʝʯʝʥʠʝ ʧʦʯʝʢ  

Oʧʯʤ           12 ʇʦʯʢʠ, ʯʘʩʪʦʪʘ 

ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ;  

ʋʨʦʚʝʥʴ ʠ ʧʨʠʯʠʥʳ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ ʚʦʜʥʦʛʦ 

ʙʘʣʘʥʩʘ 

Fʨʯ              13 ʈʝʟʦʥʘʥʩʥʘʷ 

ʯʘʩʪʦʪʘ ʦʨʛʘʥʦʚ 

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʷ ʛʜʝ-ʪʦ 

ʠʟʚʝʩʪʥʘ, ʘ ʢʘʢ ʚʦʩʩʪʘʥʦʚʠʪʴ ï 

ʥʘʣʠʯʠʝ ʘʩʠʤʤʝʪʨʠʠ? ï 

ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

Vʩʰ             14 ʆʙʲʝʤ 

ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʣʝʡ 

ʐʶʩʩʣʝʨʘ 

ʋʨʦʚʝʥʴ ʦʪʢʣʦʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʜʘ ʦʪ 

ʥʦʨʤʳ, ʧʦʜʙʠʨʘʝʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠ ʦʯʝʥʴ 

ʦʩʪʦʨʦʞʥʦ ï ʢʦʥʪʨʦʣʴ 

ʥʝʠʟʚʝʩʪʝʥ 

ZXY             15 ʇʦʣʦʞʝʥʠʝ 

ʙʘʨʠʤʝʪʨʠʯʝʩʢʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʠ 

ʠʥʜʠʚʠʜʫʫʤʘ 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤ 

ʧʨʠʙʦʨʦʤ 
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ʕʪʦʪ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ (ʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ 

ʩʦʩʪʦʷʥʠʷ) ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʦʮʝʥʢʠ 

ʧʨʦʮʝʩʩʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ: 

ɸʩʠʤʤʝʪʠʨʠʷ ʠʣʠ ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ: ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʅʦʨʤʳ. 
ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʘʨʘʤʝʪʨʘ çɸʩʠʤʤʝʪʨʠʷè 

ʝʩʪʴ ʩʤʳʩʣ ʧʝʨʝʡʪʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʥʦʨʤ, ʘ ʪʘʢʞʝ ʢ ʥʝʦʙʭʦʜʠʤʦʤʫ ʧʨʠʙʦʨʥʦʤʫ ʠ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.  

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʜʦʚʨʘʯʝʙʥʳʡ ʧʝʨʠʦʜ ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʢʦʥʮʝʧʪʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʘ ʠʤʝʥʥʦ:1, 2, 3, 4, 5, 7, 

9, 14. 15.  

ʀʟʫʯʝʥʠʝ ʩʣʦʞʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʜʨʫʛʠʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʜʦʨʦʚʴʷ ʚ ʜʦʚʨʘʯʝʙʥʳʡ ʧʝʨʠʦʜ ʚʦʟʤʦʞʥʳ ʧʨʠ ʥʘʣʠʯʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʢʦʛʥʠʪʠʚʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʝʡ (ʜʘʪʯʠʢʠ ʠ ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ).  

ʆʙʦʩʥʦʚʘʥʠʝ  

ʆʙʱʝʠʟʚʝʩʪʥʳʝ ʧʦʣʦʞʝʥʠʷ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ çʏʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ 

ʚ ʮʝʣʦʤ, ʠ ʢʘʞʜʳʡ ʝʛʦ ʦʨʛʘʥ ʫʧʨʘʚʣʷʶʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʂ ʮʝʥʪʨʫ ʩ ʧʝʨʠʬʝʨʠʠ ʦʪ ʦʨʛʘʥʦʚ ʧʝʨʝʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʭ ʩʦʩʪʦʷʥʠʠ 

ʯʝʨʝʟ ʯʫʚʩʪʚʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ. ɺʳʨʘʙʦʪʘʥʥʳʝ ʚ ʮʝʥʪʨʝ 

ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ çʧʨʠʢʘʟʳè ʧʝʨʝʜʘʶʪʩʷ ʦʨʛʘʥʘʤ ʧʦ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥè.  

ʀʟʚʝʩʪʝʥ ʙʦʣʝʝ ʯʝʤ ʯʝʪʳʨʝʭ-ʪʳʩʷʯʝʣʝʪʥʠʡ ʦʧʳʪ ʢʠʪʘʡʩʢʦʡ 

ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ ʧʦ ʠʟʣʝʯʝʥʠʶ ʙʦʣʝʟʥʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʜʨʘʞʝʥʠʷ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʝʢ ʣʠʙʦ ʦʩʪʨʳʤʠ ʢʘʤʥʷʤʠ, 

ʣʠʙʦ ʠʛʦʣʢʘʤʠ, ʣʠʙʦ ʧʨʠʞʠʛʘʥʠʝʤ ʧʦʣʳʥʴʶ, ʦʙʦʙʱʝʥ ʚ ʢʥʠʛʝ ʏʞʫðʃʷʥʴ 

çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʩʦʚʨʝʤʝʥʥʦʡ ʯʞʝʥʴ-ʮʟʶ ʪʝʨʘʧʠʠ. ʀʛʣʦʫʢʘʣʳʚʘʥʠʝ ʠ 

ʧʨʠʞʠʛʘʥʠʝè, ʠʟʜʘʥʥʦʡ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʚ 1959-ʤ ʛʦʜʫ. 

ɺ ʵʪʦʡ ʢʥʠʛʝ ʢʨʦʤʝ ʦʧʠʩʘʥʠʷ 693 ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʝʢ ʠ 

ʧʦʢʘʟʘʥʠʡ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʘʙʦʨʘ ʵʪʠʭ ʪʦʯʝʢ ʜʣʷ ʣʝʯʝʥʠʷ ʦʢʦʣʦ 200 

ʙʦʣʝʟʥʝʡ ʠʟʣʦʞʝʥʘ ʠ ʤʦʜʝʣʴ ʣʝʯʝʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʨʝʛʫʣʷʮʠʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ.  

ʆʜʠʥ ʠʟ ʘʚʪʦʨʦʚ ʚ 1973 ʛʦʜʫ ʧʨʝʜʣʦʞʠʣ ʩʭʝʤʫ ʧʨʠʙʦʨʘ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʝʢ ʠ ʣʝʯʝʙʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʦʚ ʪʠʧʘ çʕʣʝʜʠʘè.  

ʉʫʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ çʕʣʝʜʠʘè 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʦʢ, ʧʨʦʧʫʱʝʥʥʳʡ ʯʝʨʝʟ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʪʦʯʢʠ 

ʟʜʦʨʦʚʦʛʦ, ʥʝʫʩʪʘʚʰʝʛʦ ʯʝʣʦʚʝʢʘ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʢʘ ʧʨʠʣʦʞʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʘ (ʪʦ ʝʩʪʴ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ, ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ).  

ɹʦʣʴʥʘʷ ʪʦʯʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʯʝʥʴ ʥʠʟʢʠʤ ʪʦʢʦʤ ʜʘʞʝ ʧʨʠ ʧʨʠʣʦʞʝʥʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠ ʝʱʝ ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʨʠ ʧʨʠʣʦʞʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ.
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 ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʚʝʜʝʪ ʢ ʨʝʟʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʪ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʣʠ, ʘʩʠʤʤʝʪʨʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʦʡ ʪʦʯʢʠ. ʆʢʘʟʘʣʦʩʴ ʪʘʢʞʝ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʤ ʧʨʠʣʦʞʝʥʠʠ 

ʢ ʙʦʣʴʥʦʡ ʪʦʯʢʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʦʢ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʠ 

ʘʩʠʤʤʝʪʨʠʷ ʠʩʯʝʟʘʝʪ ʠʣʠ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʪʦʢ, ʧʨʠʣʦʞʝʥʥʳʡ ʢ ʙʦʣʴʥʦʡ ʪʦʯʢʝ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ 

ʨʝʛʫʣʷʮʠʶ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʪʝʤ ʩʘʤʳʤ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʦʚʦʜʠʤʦʩʪʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ ʠ ʣʠʢʚʠʜʠʨʫʝʪ ʘʩʠʤʤʝʪʨʠʶ! 

ʃʝʯʝʙʥʘʷ ʚʝʣʠʯʠʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʪʦʢʘ ʧʦʜʙʠʨʘʝʪʩʷ ʧʦ ʦʱʫʱʝʥʠʶ 

ʧʨʠʷʪʥʦʛʦ ʧʦʢʘʣʳʚʘʥʠʷ (ʚ ʤʦʤʝʥʪ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʦʣʷʨʥʦʩʪʠ). ʆʙʳʯʥʦ 

ʵʪʦʪ ʪʦʢ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 50 ʜʦ 100 ʤʢɸ, ʪʦ ʝʩʪʴ ʤʝʥʝʝ ʦʜʥʦʡ 

ʪʳʩʷʯʥʦʡ ʦʪ ʦʧʘʩʥʦʛʦ ʪʦʢʘ 0,1 ɸ. ɺʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʦʤ ʜʦʣʞʥʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʭʦʜ ʪʦʢʘ ʥʘ ʥʘʩʳʱʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʘʩʠʤʤʝʪʨʠʠ, 

ʢʦʪʦʨʘʷ ʧʨʦʚʝʨʷʝʪʩʷ ʧʦʚʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ ʪʦʯʢʠ, ʪʦ ʝʩʪʴ ʧʦʚʪʦʨʥʳʤ 

ʚʢʣʶʯʝʥʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ 2-3 ʩʝʢʫʥʜʳ.  

ʂʦʛʜʘ ʘʩʠʤʤʝʪʨʠʷ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʢʘʭ 

ʩʠʤʤʝʪʨʠʨʫʝʪʩʷ ʠ ʨʝʛʫʣʷʮʠʷ ʚʦʩʩʪʘʥʦʚʠʪʩʷ ï ʠʩʯʝʟʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʙʦʣʝʟʥʴ.  

ɿʜʝʩʴ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʞʜʦʡ ʙʦʣʝʟʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 10-20-30 

ʪʦʯʝʢ. 

ʏʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʙʦʣʝʟʥʠ, ʥʘʜʦ ʧʨʦʚʝʨʠʪʴ ʥʘ ʩʠʤʤʝʪʨʠʶ ʚʩʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʦʯʢʠ, ʠ ʧʨʦʣʝʯʠʪʴ ʙʦʣʴʥʳʝ, ʪʦ ʝʩʪʴ ʩ ʙʦʣʴʰʠʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠ ʥʝʩʠʤʤʝʪʨʠʝʡ ʧʦ ʪʦʢʫ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʭ 

ʪʦʯʝʢ ʩ ʤʘʣʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʪʦ ʠʭ ʩʢʦʣʴʢʦ ʥʠ ʣʝʯʠ ï ʣʫʯʰʝ ʦʥʠ ʥʝ 

ʩʪʘʥʫʪ, ʦʥʠ ʟʜʦʨʦʚʳʝ. 

ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ï ʣʝʯʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʦʢʦʤ, ʘ ʥʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ. ʇʦʚʪʦʨʠʤ: ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʦʢ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ 

ʧʨʦʚʦʜʠʤʦʩʪʴ ʠ ʣʠʢʚʠʜʠʨʫʝʪ ʘʩʠʤʤʝʪʨʠʶ ʠ ʙʦʣʝʟʥʴ! 

ʀʟʣʦʞʝʥʥʳʝ ʠʟʚʝʩʪʥʳʝ ʬʘʢʪʳ ʚʝʜʫʪ ʢ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ.  

ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʪʦʯʢʠ ʷʚʣʷʶʪʩʷ ʢʘʢ ʙʳ ʢʣʝʤʤʘʤʠ ʥʘ 

ʧʨʠʙʦʨʥʦʡ ʜʦʩʢʝ, ʥʘ ʢʦʪʦʨʳʝ ʚʳʚʝʜʝʥʳ ʣʠʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʦʨʛʘʥʘʤʠ. ʋʩʪʘʥʘʚʣʠʚʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʣʠʥʠʠ ʩʚʷʟʠ 

ʧʦ ʤʘʣʦʡ ʚʝʣʠʯʠʥʝ ʪʦʢʘ ʠ ʧʦ ʘʩʠʤʤʝʪʨʠʠ, ʜʦʩʪʠʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʤ 

ʞʝ ʧʨʠʙʦʨʦʤ ʚʦʩʩʪʘʥʦʚʠʪʴ ʵʪʫ ʣʠʥʠʶ ʩʚʷʟʠ, ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʘʚʪʦʥʦʤʥʳʭ ʮʝʥʪʨʦʚ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ 

ʛʠʧʦʪʘʣʘʤʫʩ, ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʟʜʦʨʦʚʴʝ ʜʘʥʥʦʤʫ ʦʨʛʘʥʫ. 

ʅʘʧʨʠʤʝʨ. ʄʝʭʘʥʠʟʤ ʣʝʯʝʥʠʷ ʧʨʠʙʦʨʦʤ ʧʨʠʩʪʫʧʘ ʦʩʪʝʦʭʦʥʜʨʦʟʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢ: ʧʨʠ ʟʘʱʝʤʣʝʥʠʠ ʥʝʨʚʘ ʤʝʞʜʫ ʤʳʰʝʯʥʳʤʠ ʚʦʣʦʢʥʘʤʠ 

ʠʣʠ ʧʦʟʚʦʥʢʘʤʠ, ʚʦ ʚʨʝʤʷ ʥʝʫʜʘʯʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ, ʥʝʨʚ 

ʪʨʘʚʤʠʨʫʝʪʩʷ ʠ ʥʘʨʫʰʘʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʧʠʥʥʳʤ ʤʦʟʛʦʤ ʠ ʤʳʰʮʘʤʠ, ʯʪʦ 

ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʪʨʦʬʠʢʠ (ʧʠʪʘʥʠʷ ð ʧʨʠʤ. ʨʝʜ.), ʦʪʝʢʫ ʪʢʘʥʝʡ, 

ʟʘʩʪʦʶ, ʢʦʥʪʨʘʢʪʫʨʝ ʤʳʰʮ ʠ ʙʦʣʝʚʦʤʫ ʩʠʥʜʨʦʤʫ. ɺʦʩʩʪʘʥʘʚʣʠʚʘʷ 

ʧʨʦʚʦʜʠʤʦʩʪʴ ʥʝʨʚʘ ʩ ʧʦʤʦʱʴʶ ʩʣʘʙʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʪʦʢʘ, 

ʨʘʩʩʣʘʙʣʷʶʪʩʷ ʤʳʰʮʳ, ʠ ʥʘʣʘʞʠʚʘʝʪʩʷ ʧʠʪʘʥʠʝ ʠ ʩʥʠʤʘʝʪʩʷ ʙʦʣʝʚʦʡ 

ʩʠʥʜʨʦʤ. ɿʜʝʩʴ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʦʧʨʠʯʠʥʘ ʨʘʜʠʢʫʣʠʪʘ, ʥʘʧʨʠʤʝʨ 
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ʩʠʣʴʥʦʝ ʫʱʝʤʣʝʥʠʝ ʥʝʨʚʘ ʤʝʞʜʫ ʧʦʟʚʦʥʢʘʤʠ ʧʨʠ ʩʤʝʱʝʥʠʠ, ʫʩʪʨʘʥʷʝʪʩʷ 

ʪʦʢʦʤ ʥʝ ʥʘʚʩʝʛʜʘ ʠ ʥʝ ʚʩʝʛʜʘ. ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʘʢʦʛʦ 

ʟʘʱʝʤʣʝʥʠʷ, ʥʘʜʦ ʧʦʩʪʦʷʥʥʦ ʫʢʨʝʧʣʷʪʴ ʤʳʰʝʯʥʳʡ ʢʦʨʩʝʪ ʧʦʟʚʦʥʦʯʥʠʢʘ 

ʛʠʤʥʘʩʪʠʢʦʡ, ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʠ ʩʧʦʨʪʦʤ. ʈʘʜʠ 

ʟʘʢʨʝʧʣʝʥʠʷ ʫʩʧʝʭʘ ʧʦʩʣʝ ʣʠʢʚʠʜʘʮʠʠ ʘʩʠʤʤʝʪʨʠʠ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʦʢʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʜʝʣʘʪʴ ʝʱʝ 10 ʧʝʨʝʢʣʶʯʝʥʠʡ ʩ 

ʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʜʨʫʛʦʡ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ 1-2 ʩʝʢʫʥʜʳ) 

ʜʣʷ ʨʝʬʣʝʢʪʦʨʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʮʝʥʪʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʧʨʝʜʣʦʞʝʥʥʦʤ ʤʝʪʦʜʝ ʦʪʯʝʪʣʠʚʦ ʧʨʦʛʣʷʜʳʚʘʶʪ ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʨʘʟʥʳʭ ʚʠʜʘ ʣʝʯʝʥʠʷ: 

1. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʪʦʯʢʠ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʙʦʣʝʟʥʠ, ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʫʢʦʚʦʜʩʪʚʘʤʠ ʏʞʫ-ʃʷʥʴ (1959), 

ʌʳʥ ʃʠ ɼʘ ʠ ɼ.ɸ. ʇʘʨʤʘʥʝʥʢʦʚʘ (1960), ɺ.ʊ. ɺʘʛʨʘʣʠʢʘ ʠ ɻ.H. ʂʘʩʩʠʣʷ 

(1962), ʄ.ʂ. ʋʩʦʚʦʡ ʠ ʉ.ɸ ʄʦʨʦʭʦʚʘ (1974), ɼ.ʅ. ʉʪʦʷʥʦʚʩʢʦʛʦ (1977), 

ɺ.ɻ. ɺʘʛʨʘʣʠʢʘ ʠ ʄ.ɺ. ɺʘʛʨʘʣʠʢʘ (1978), ʕ.ɼ. ʊʳʢʦʯʠʥʩʢʦʡ (1978), ɼ.ʄ. 

ʊʘʙʝʝʚʦʡ (1980), ɻ. ʃʫʚʩʘʥʘ (1980) ʠ ʜʨʫʛʠʭ.  

2. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʪʦʯʢʠ ʨʘʩʧʦʣʦʞʝʥʳ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʫʛʣʫʙʣʝʥʠʷʭ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʥʘʭʦʞʜʝʥʠʝ ʠʭ ʠ ʬʠʢʩʘʮʠʶ 

ʣʝʯʝʙʥʦʛʦ ʵʣʝʢʪʨʦʜʘ. çɸʩʠʤʤʝʪʨʠʷ ʣʠʢʚʠʜʠʨʫʝʪʩʷ çʤʠʥʫʩʦʤè. 

ʈʘʩʩʤʦʪʨʠʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʘʚʪʦʨʘʤʠ ʩʠʩʪʝʤʳ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ 

ʩʠʩʪʝʤʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʯʝʣʦʚʝʢʘ.  

ʈʘʟʨʘʙʦʪʢʘ ʧʦʜʩʠʩʪʝʤʳ S-ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ 

(7 ʜʘʪʯʠʢʦʚ).  
ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘ ʧʦʟʚʦʥʦʯʥʠʢʝ 

ʯʝʣʦʚʝʢʘ ʫʩʪʘʥʦʚʠʪʴ ʩʝʤʴ ʪʨʝʭʢʦʦʨʜʠʥʘʪʥʳʭ ʜʘʪʯʠʢʦʚ (ʨʠʩ. 1), ʧʦ ʚʳʙʦʨʫ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʪʦʯʝʢ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ, ʧʦ ʢʦʪʦʨʳʤ 

ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ 

ʧʦʟʚʦʥʦʯʥʠʢʘ. 

 

 
 

ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʝʤʠ ʜʘʪʯʠʢʦʚ ʥʘ ʧʦʟʚʦʥʦʯʥʠʢʝ ʯʝʣʦʚʝʢʘ 
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ʉʦʩʪʦʷʥʠʝ ʧʦʟʚʦʥʦʯʥʠʢʘ ʯʝʣʦʚʝʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ S-

ʠʟʦʛʥʫʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ ʯʝʣʦʚʝʢʘ (7 ʢʦʥʪʨʦʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ) 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2. 

 
 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ S-ʠʟʦʛʥʫʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ  

ʧʦʟʚʦʥʦʯʥʠʢ ʯʝʣʦʚʝʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ï ʥʦʨʤʝ (7 ʢʦʥʪʨʦʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ) 

 
 

ɺ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʚʦʟʤʦʞʥʘ ʫʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʦʚ ʥʘ ʢʘʞʜʦʤ 

ʧʦʟʚʦʥʢʝ (ʩʝʛʤʝʥʪʝ) (ʨʠʩ. 3). 

 

 
  

 ʈʠʩ. 3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʘʪʯʠʢʦʚ ʥʘ ʢʘʞʜʦʤ ʩʝʛʤʝʥʪʝ 
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ɹʣʦʢ-ʩʭʝʤʘ ʧʨʦʛʨʘʤʤʳ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ ʯʝʣʦʚʝʢʘ 

ʧʨʠʚʝʜʝʥʘ ʨʠʩ. 4.  

ɼʣʷ ʫʪʦʯʥʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʚʩʝʡ ʆɼʉ ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠʤʦ 

13 ʜʘʪʯʠʢʦʚ. ʋʩʪʘʥʦʚʠʚ ʚʦʩʴʤʦʡ ʠ ʜʝʚʷʪʳʡ ʜʘʪʯʠʢʠ ʥʘ ʢʘʞʜʦʡ ʥʦʛʝ ʥʘ 

ʚʝʨʭʥʠʭ ʢʦʥʮʘʭ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ, ʜʝʩʷʪʳʡ ʠ ʦʜʠʥʥʘʜʮʘʪʳʡ ï ʥʘ ʢʘʞʜʦʡ 

ʥʦʛʝ ʥʘ ʫʨʦʚʥʝ ʢʦʣʝʥʘ, ʜʚʝʥʘʜʮʘʪʳʡ ʠ ʪʨʠʥʘʜʮʘʪʳʡ ï ʥʘ ʢʘʞʜʦʡ ʥʦʛʝ ʥʘ 

ʫʨʦʚʥʝ ʛʦʣʝʥʦʩʪʦʧʥʦʛʦ ʩʫʩʪʘʚʘ, ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʘʩʠʤʤʝʪʨʠʶ ʣʶʙʦʛʦ 

ʫʯʘʩʪʢʘ ʆɼʉ ʯʝʣʦʚʝʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 4. 

 

 
 

ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʆɼʉ ʯʝʣʦʚʝʢʘ ʧʦʢʘʟʳʚʘʶʪ ʦʪʩʫʪʩʪʚʠʝ 

ʘʩʠʤʤʝʪʨʠʠ (ʥʦʨʤʘ ʆɼʉ) 
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ʈʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʣʝʞʝʥʠʷ ʟʘ ʦʪʢʣʦʥʝʥʠʷʤʠ ʧʦʟʚʦʥʦʯʥʠʢʘ 

ʯʝʣʦʚʝʢʘ ʦʪ ʥʦʨʤʳ ʚ ʦʩʦʙʦ ʩʣʦʞʥʦʤ ʩʣʫʯʘʝ, ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʪʨʘʚʤʳ: 

ʚʠʟʫʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 5. 

 

 
 

ʈʠʩ. 5. ɺʠʟʫʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʪʨʘʚʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʆɼʉ ï çʥʘʣʠʯʠʝ ʘʩʠʤʤʝʪʨʠʠè 

 

ʉʣʝʜʫʶʱʠʤ ʧʨʠʤʝʨʦʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ (ʇʂ) ʧʘʨʘʤʝʪʨʦʚ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ 

ʚ ʩʣʦʞʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʇʂ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ 

ʉʠʩʪʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ (ʛʦʤʝʦʩʪʘʟʘ) ʯʝʣʦʚʝʢʘ 

(ʊɻʏ), ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʠ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ, ʘ 

ʪʘʢʞʝ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʚʦʟʜʝʡʩʪʚʠʡ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ: 

ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʥʘ ʵʢʦʣʦʛʠʶ, ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʣʝʯʝʙʥʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʜʨ. ʉʠʩʪʝʤʘ ʊɻʏ ʠʟʤʝʨʷʝʪ 

ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʯʝʣʦʚʝʢʘ, ʚʳʧʦʣʥʷʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʘ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʫʜʦʙʥʦʤ ʚʠʜʝ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʟʜʦʨʦʚʴʷ ʷʚʣʷʶʪʩʷ 

ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ, ʘ ʠʤʝʥʥʦ: ʦʪʩʫʪʩʪʚʠʝ ʘʩʠʤʤʝʪʨʠʠʠ.  

 ɸʥʘʣʠʟʘʪʦʨ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ. ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʟʘʥʠʤʘʝʪ ʪʝʤʧʝʨʘʪʫʨʥʘʷ 
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ʜʠʘʛʥʦʩʪʠʢʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ 

ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʦʡ. ʉʦʭʨʘʥʝʥʠʝ ʦʨʛʘʥʠʟʤʦʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ.  ɸʥʘʣʠʟʘʪʦʨ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʄʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʤʝʜʠʮʠʥʳ, ʢʘʢ ʥʘ ʵʪʘʧʘʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʧʨʠ ʢʦʥʪʨʦʣʝ ʛʦʤʝʦʩʪʘʟʘ ʙʦʣʴʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʝʛʦ ʪʝʣʘ. ʉʦʩʪʦʠʪ ʠʟ ʠʥʪʝʨʬʝʡʩʘ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʢʘʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʪʘʢ ʠ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʘʚʪʦʥʦʤʥʳʡ ʜʠʩʧʣʝʡ ʘʥʘʣʠʟʘʪʦʨʘ (ʨʠʩ. 6). ɸʥʘʣʠʟʘʪʦʨ ʩʥʘʙʞʝʥ 

ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʇʂ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʢʦʛʥʠʪʠʚʥʫʶ (ʫʜʦʙʥʫʶ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ) ʚʠʟʫʘʣʠʟʘʮʠʶ. ʂ ʯʠʩʣʫ ʥʦʚʳʭ 

ʬʫʥʢʮʠʡ ʦʪʥʦʩʷʪʩʷ: 

ï ʫʯʝʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʠʟʤʝʨʝʥʠʷ; 

ï ʥʝ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ;  

ï ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʟʘʥʦʩʠʤʳʭ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ;  

ï ʧʦʟʚʦʣʷʝʪ ʩʣʝʜʠʪʴ ʟʘ ʜʠʥʘʤʠʢʦʡ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ; 

ï ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʨʝʘʢʮʠʶ ʥʘ ʚʥʝʰʥʠʝ ʚʦʟʤʫʱʘʶʱʠʝ 

ʬʘʢʪʦʨʳ; 

ï ʚʳʧʦʣʥʷʝʪ ʧʦʩʪʘʥʦʚʢʫ ʜʠʘʛʥʦʟʘ ʚ ʨʝʞʠʤʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʵʢʩʧʝʨʪʘ; 

ï ʚʳʜʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʙʘʣʘʥʩʘ 

ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ; 

ï ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ; 

ï ʦ ʩʦʩʪʦʷʥʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʙʘʣʘʥʩʘ ʩʫʜʷʪ ʥʝ ʧʦ ʮʚʝʪʦʚʦʡ 

ʧʘʣʠʪʨʝ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʚ ʪʝʧʣʦʚʠʟʦʨʝ;  

ï ʪʦʯʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʫʩʪʨʦʡʩʪʚʘ 

ʦʪʦʙʨʘʞʝʥʠʷ (ʤʦʥʠʪʦʨ ʢʦʤʧʴʶʪʝʨʘ, ʮʚʝʪʥʘʷ ʨʘʩʧʝʯʘʪʢʘ) ʢʦʛʜʘ 

ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʦʪʦʙʨʘʞʝʥʠʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʮʚʝʪʘ ʠ ʦʪ ʟʨʝʥʠʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʧʦ-ʨʘʟʥʦʤʫ ʚʦʩʧʨʠʥʠʤʘʪʴ ʮʚʝʪʘ ʠ ʠʭ 

ʦʪʪʝʥʢʠ. 

ï ʥʝ ʠʩʢʣʶʯʘʝʪ ʢʦʥʩʫʣʴʪʘʮʠʶ ʩʧʝʮʠʘʣʠʩʪʘ. ɿʝʣʝʥʳʡ ʮʚʝʪ (ʥʦʨʤʘ), 

ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʷʱʠʡ ʚ ʢʨʘʩʥʳʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʜʘʥʥʦʡ ʯʘʩʪʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʇʝʨʝʭʦʜ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ 

ʚ ʩʠʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʦʭʣʘʞʜʝʥʠʠ. 
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ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 6 ʠ 7:  

  

ʈʠʩ. 6. ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ (ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʛʦʣʦʚʳ) 

ʈʠʩ. 7. ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ            

ʪʝʤʧʝʨʘʪʫʨʳ (ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ ʥʦʛ) 

ʆʙʟʦʨ ʦʩʥʦʚʥʦʛʦ ʦʢʥʘ 

ʧʨʦʛʨʘʤʤʳ 

ɺ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʦʩʥʦʚʥʦʛʦ 

ʦʢʥʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʘʥʥʳʝ, 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʝ ʧʘʮʠʝʥʪʘ ï 

ʬʘʤʠʣʠʷ, ʠʤʷ, ʦʪʯʝʩʪʚʦ, ʜʘʪʘ 

ʨʦʞʜʝʥʠʷ ʠ ʧʦʣ.    

ʅʠʞʝ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘʚʠʛʘʮʠʦʥʥʘʷ 

ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ. ʉ ʝʝ ʧʦʤʦʱʴʶ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʙʘʟʦʡ ʜʘʥʥʳʭ ʧʦ 

ʧʘʮʠʝʥʪʘʤ.  

 

ʅʘʟʥʘʯʝʥʠʝ ʢʥʦʧʦʢ ʥʘ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ: 

1 ï ʧʝʨʝʭʦʜ ʢ ʧʝʨʚʦʡ 

(ʧʦʩʣʝʜʥʝʡ) ʟʘʧʠʩʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ; 

2 ï ʚʳʙʦʨ ʧʘʮʠʝʥʪʘ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

3 ï ʩʦʟʜʘʥʠʝ ʟʘʧʠʩʠ ʜʣʷ ʥʦʚʦʛʦ 

ʧʘʮʠʝʥʪʘ; 

4 ï ʫʜʘʣʝʥʠʝ ʚʩʝʭ ʟʘʧʠʩʝʡ ʧʦ 

ʚʳʙʨʘʥʥʦʤʫ ʧʘʮʠʝʥʪʫ; 

5 ï ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠʟʤʝʥʝʥʠʡ 

(ʧʝʨʝʟʘʧʠʩʴ) ʚ ɹɼ; 

6 ï ʦʪʤʝʥʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ 

ʟʘʧʠʩʠ 
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ʈʠʩ. 8. ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ: ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʣʝʚʦʡ ʩʪʦʨʦʥʳ, ʚʦʟʤʦʞʥʳʡ ʜʠʘʛʥʦʟ: ï ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ 

ʩʦʩʫʜʦʚ 
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ʇʨʝʜʣʦʞʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʚʧʦʣʥʝ ʨʝʘʣʠʟʫʝʤʳ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʝ, ʘ ʪʘʢʞʝ ʠʩʢʣʶʯʘʶʪ ʧʦʩʪʘʥʦʚʢʫ 

ʦʰʠʙʦʯʥʦʛʦ ʜʠʘʛʥʦʟʘ.  
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ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

 

ɺʣʘʩʶʢ ɸʥʥʘ, ʃʘʨʠʥʘ ɽʢʘʪʝʨʠʥʘ - ʅʘʮʠʦʥʘʣʴʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ 

ʋʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥʳ çʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ 

ʀʛʦʨʷ ʉʠʢʦʨʩʢʦʛʦè  
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ɺɯɼʍʆɼʀ: ʈɽʉʋʈʉ ɯ ʆɹôɭʂʊ ʇʈɸɺɸ ɺʃɸʉʅʆʉʊɯ 

 

ʂʨʝʤʝʥʦʚʩʴʢʘ ɯʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, ʉʚʷʪʦʛʦʨ ʆʣʝʢʩʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ 

 

 

 
 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʚ ʋʢʨʘʾʥʽ ʥʘʙʫʚʘʻ ʜʝʜʘʣʽ ʙʽʣʴʰʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʧʨʦʙʣʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʫ ʟʚôʷʟʢʫ ʟ 

ʯʠʤ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʬʘʭʽʚʮʽʚ, ʥʘʫʢʦʚʮʽʚ, ʛʨʦʤʘʜʩʴʢʠʭ ʜʽʷʯʽʚ ʱʦʜʦ 

ʥʘʧʨʷʤʽʚ ʽ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʜʦʣʘʥʥʷ ʟʛʘʜʘʥʦʾ ʧʨʦʙʣʝʤʠ. 

ʊʘʢ, ʇʨʦʝʢʪʦʤ çʅʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʜʣʷ 

ʋʢʨʘʾʥʠè [1] (ʜʘʣʽ ʇʨʦʝʢʪ), ʷʢʠʡ ʥʘʨʘʟʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ çʨʦʙʦʯʘ ʚʝʨʩʽʷè 

ʚʝʢʪʦʨʫ ʨʝʬʦʨʤʫʚʘʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʘ ʩʘʤʝ, ʨʦʟʜʽʣʦʤ ɯɯ çʉʪʨʘʪʝʛʽʯʥʽ 

ʮʽʣʽ, ʧʨʠʥʮʠʧʠ ʪʘ ʟʘʜʘʯʽè ʟʘʧʨʦʧʦʥʦʚʘʥʦ, ʟʦʢʨʝʤʘ ʪʘʢʽ ʜʚʘ ʙʘʟʦʚʽ ʦʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ (ʚʝʢʪʦʨʠ) ʨʦʟʚʠʪʢʫ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʥʘʧʨʷʤʽ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʚʽʜʭʦʜʘʤʠ:  

1) çʟʘʙʨʫʜʥʶʚʘʯ ʧʣʘʪʠʪʴè; 

2) çʢʦʨʠʩʪʫʚʘʯ ʧʣʘʪʠʪʴè.  

ɿʘʟʥʘʯʝʥʽ ʧʽʜʭʦʜʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʦʩʦʙʘ, ʷʢʘ ʟʘʙʨʫʜʥʶʻ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʩʢʠʜʘʻ ʚʽʜʭʦʜʠ, ʘʙʦ ʞ ʟʘʤʦʚʣʷʻ ʫʪʠʣʽʟʘʮʽʶ 

ʚʽʜʭʦʜʽʚ ʧʦʚʠʥʥʘ ʢʦʤʧʝʥʩʫʚʘʪʠ ʫʩʽ ʚʠʪʨʘʪʠ ʩʫʩʧʽʣʴʩʪʚʫ (ʦʧʣʘʪʠʪʠ 

ʚʘʨʪʽʩʪʴ ʧʦʩʣʫʛ ʟ ʫʪʠʣʽʟʘʮʽʾ).  

ʆʜʥʘʢ ʻ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ ʧʦʜʽʙʥʫ ʧʦʩʪʘʥʦʚʢʫ (ʬʦʨʤʫʣʶʚʘʥʥʷ) 

ʧʨʠʥʮʠʧʽʚ ʧʨʠʥʮʠʧʦʚʦ ʥʝʧʨʘʚʠʣʴʥʦʶ. 

ʇʝʨʰ ʟʘ ʚʩʝ, ʚʽʜʥʦʩʠʥʠ ʤʘʪʝʨʽʘʣʴʥʦʛʦ (ʮʠʚʽʣʴʥʦ-ʧʨʘʚʦʚʦʛʦ) ʪʘ 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʭʘʨʘʢʪʝʨʫ (ʽ ʥʝ ʪʽʣʴʢʠ ʚ ʋʢʨʘʾʥʽ, ʘ ʡ ʫ ʩʚʽʪʽ ʟʘʛʘʣʦʤ) 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʽʜʥʦʩʠʥʘʭ ʚʣʘʩʥʦʩʪʽ. ɺʣʘʩʥʽʩʪʴ (ʚʽʜʥʦʩʠʥʠ ʚʣʘʩʥʦʩʪʽ) ï 

ʥʘʨʽʞʥʠʡ ʢʘʤʽʥʴ ʙʫʜʴ-ʷʢʦʛʦ ʩʫʩʧʽʣʴʥʦʛʦ ʮʠʚʽʣʽʟʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʋ 

ʚʽʜʥʦʩʠʥʘʭ ʚʣʘʩʥʦʩʪʽ ʚʠʷʚʣʷʻʪʴʩʷ ʪʘ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʢʦʥʢʨʝʪʥʠʡ 

ʘʚʪʦʥʦʤʥʠʡ ʤʘʡʥʦʚʠʡ ʽʥʪʝʨʝʩ ʚʠʟʥʘʯʝʥʦʾ ʦʩʦʙʠ ʱʦʜʦ çʩʚʦʾʭè ʘʢʪʠʚʽʚ 

(ʨʝʩʫʨʩʽʚ), ʷʢʠʤʠ ʦʩʦʙʘ ʤʦʞʝ ʨʦʟʧʦʨʷʜʞʘʪʠʩʷ.  

ɺʩʷ ʧʨʦʜʫʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʩʫʩʧʽʣʴʩʪʚʽ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ 

ʚʽʜʥʦʩʠʥ ʚʣʘʩʥʦʩʪʽ. ʆʩʥʦʚʥʘ ʞʠʪʪʻʚʘ ʤʝʪʘ ʜʽʷʣʴʥʦʩʪʽ ʬʽʟʠʯʥʠʭ ʪʘ 

ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʘʚʪʦʥʦʤʥʦʛʦ ʜʦʙʨʦʙʫʪʫ, ʷʢʠʡ 

ʚʪʽʣʶʻʪʴʩʷ ʯʝʨʝʟ ʥʘʙʫʪʪʷ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʧʝʚʥʽ ʘʢʪʠʚʠ, ʤʘʡʥʦ, ʨʝʩʫʨʩʠ. 
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ɺʣʘʩʥʽʩʪʴ ʟʦʙʦʚôʷʟʫʻ, ʘʣʝ ʞ ʽ ʚʣʘʩʥʽʩʪʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝʶ 

ʨʦʟʧʦʨʷʜʞʘʪʠʩʷ, ʦʙʤʽʥʶʚʘʪʠ ʾʾ ʥʘ ʽʥʰʽ ʨʝʩʫʨʩʠ. ʊʦʙʪʦ, ʚʣʘʩʥʽʩʪʴ ʟʘʚʞʜʠ 

ʤʘʻ ʧʝʚʥʫ ʮʽʥʫ, ʪʘ ʟʘ ʾʾ ʟʙʫʪ ʚʣʘʩʥʠʢ ʤʘʻ ʦʪʨʠʤʫʚʘʪʠ ʧʝʚʥʽ ʝʢʚʽʚʘʣʝʥʪʥʽ 

ʨʝʩʫʨʩʠ. 

ɼʣʷ ʩʧʨʦʱʝʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʮʝʡ ʧʨʠʥʮʠʧ ʚʠʨʘʞʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦʩʪʦ: ʤʠ ʚʩʽ ʱʦʩʴ ʨʦʙʠʤʦ ʩʧʽʣʴʥʦ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʙʣʘʛʘ, ʧʨʠ ʮʴʦʤʫ 

ʢʦʞʝʥ ʟ ʥʘʩ ʟʘʮʽʢʘʚʣʝʥʠʡ ʚ ʦʩʦʙʠʩʪʦʤʫ ʤʘʪʝʨʽʘʣʴʥʦʤʫ ʟʙʘʛʘʯʝʥʥʽ, 

ʥʘʢʦʧʠʯʝʥʥʽ ʛʨʦʰʝʡ, ʚʣʘʜʠ, ʚʧʣʠʚʫ, ʘʢʪʠʚʽʚ, ʨʝʩʫʨʩʽʚ, ʤʦʞʣʠʚʦʩʪʝʡ ʪʦʱʦ. 

ʅʘʢʦʧʠʯʝʥʽ (ʟʘʨʦʙʣʝʥʽ, ʟʜʦʙʫʪʽ) ʨʝʩʫʨʩʠ ï ʮʝ ʟʘʩʦʙʠ (ʽʥʩʪʨʫʤʝʥʪʠ) ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʩʚʦʾʭ ʧʦʪʨʝʙ ʚʠʱʦʛʦ ʨʽʚʥʷ (ʩʚʦʙʦʜʘ, ʜʫʭʦʚʥʽʩʪʴ, ʦʩʚʽʪʘ, 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʩʪʦʩʫʥʢʠ, ʩʘʤʦʨʝʘʣʽʟʘʮʽʷ ʪʦʱʦ). ʂʦʥʩʪʠʪʫʮʽʾ 

ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ, ʽ ʪʫʪ ʋʢʨʘʾʥʘ ʥʝ ʻ ʚʠʢʣʶʯʝʥʥʷʤ, ʝʢʦʥʦʤʽʯʥʽ ʪʝʦʨʽʾ, 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʶʪʴ ʮʽ ʧʨʠʥʮʠʧʠ ʤʦʚʦʶ ʧʨʘʚʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʬʦʨʤʫʣ ʽ ʢʦʥʮʝʧʮʽʡ, ʷʢ çʚʝʨʭʦʚʝʥʩʪʚʦ ʧʨʘʚ ʣʶʜʠʥʠè, 

çʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽè, çʩʫʩʧʽʣʴʩʪʚʦ ʩʧʦʞʠʚʘʥʥʷè, çʟʘʭʠʩʪ ʪʘ ʛʘʨʘʥʪʽʾ 

ʧʨʘʚ ʩʧʦʞʠʚʘʯʽʚè ʪʦʱʦ. ʈʝʘʣʽʟʘʮʽʷ ʪʘ ʨʦʟʚʠʪʦʢ ʟʤʽʩʪʫ ʟʛʘʜʘʥʠʭ 

ʩʣʦʚʦʩʧʦʣʫʯʝʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʦʢʨʝʤʠʭ ʟʘʢʦʥʘʭ çʧʝʨʰʦʛʦ ʨʽʚʥʷ 

ʟʥʘʯʫʱʦʩʪʽè, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ɿʘʛʘʣʴʥʦʾ ʜʝʢʣʘʨʘʮʽʾ ʧʨʘʚ ʣʶʜʠʥʠ ʪʘ 

ʂʦʥʩʪʠʪʫʮʽʾ ʋʢʨʘʾʥʠ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʭʠʩʪ ʧʨʘʚ ʩʧʦʞʠʚʘʯʽʚè. 

ʉʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ï ʩʫʩʧʽʣʴʩʪʚʦ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʽ ʚʦʥʦ ʞ 

ʬʦʨʤʫʻ ʩʚʦʾ ʧʨʠʥʮʠʧʠ ʪʘ ʮʽʥʥʦʩʪʽ ʥʦʚʦʛʦ ʧʦʨʷʜʢʫ.  

ʖʨʠʜʠʯʥʽ ʦʩʦʙʠ (ʩʫʙôʻʢʪʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ) ʜʽʶʪʴ ʧʨʘʢʪʠʯʥʦ ʟʘ 

ʪʘʢʠʤʠ ʞ ʧʨʠʥʮʠʧʘʤʠ ʽ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʾʭ ʧʨʠʨʦʜʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʣʶʜʠ (ʬʽʟʠʯʥʽ ʦʩʦʙʠ) ʟʽ ʩʚʦʾʤʠ ʧʨʘʛʥʝʥʥʷʤʠ, ʙʘʯʝʥʥʷʤ çʧʽʜ ʩʝʙʝè - ʪʦ ʮʽ 

ʧʨʠʥʮʠʧʠ ʽʜʝʥʪʠʯʥʽ.   

ʎʝʡ ʜʦʢʣʘʜʥʠʡ ʚʩʪʫʧ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʩʫʪʽ ʚʽʜʥʦʩʠʥ. 

ɺʽʜʥʦʩʠʥʠ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ï ʮʝ ʪʽ ʞ ʩʘʤʽ ʚʽʜʥʦʩʠʥʠ 

ʚʣʘʩʥʦʩʪʽ, ʤʦʞʣʠʚʦ, ʜʝʱʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʽ ʪʘ ʩʧʦʪʚʦʨʝʥʽ (ʥʘʚʤʠʩʥʦ ʯʠ 

ʚʠʧʘʜʢʦʚʦ, ʧʽʜ ʯʘʩ ʧʦʰʫʢʫ ʤʝʪʦʜʽʚ ʽ ʥʘʧʨʷʤʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʪʦʯʥʠʭ 

ʧʨʦʙʣʝʤ) ʩʠʪʫʘʪʠʚʥʦ ʝʤʦʮʽʡʥʠʤ çʥʝʧʦʪʨʽʙʥʠʤè ʽ çʰʢʽʜʣʠʚʠʤè 

ʭʘʨʘʢʪʝʨʦʤ ʚʽʜʭʦʜʽʚ, ʟʘ ʷʢʦʛʦ ʾʭ ʪʨʝʙʘ çʧʦʟʙʫʚʘʪʠʩʷè. 

ɺʝʣʠʢʠʤ ʚʽʜʢʨʠʪʪʷʤ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʦʩʪʘ ʽʩʪʠʥʘ: ʚʽʜʭʦʜʠ 

ï ʮʝ ʤʘʡʥʦ (ʨʝʩʫʨʩʠ, ʘʢʪʠʚʠ) ʷʢʽ ʧʨʠʜʙʘʥʽ ʚʣʘʩʥʠʢʦʤ. ʈʦʟʛʣʷʥʝʤʦ ʮʶ 

ʢʦʥʩʪʨʫʢʮʽʶ, ʤʘʢʩʠʤʘʣʴʥʦ ʩʧʨʦʩʪʠʚʰʠ ʾʾ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ. 

ʊʘʢ, ʢʦʣʠ ʣʶʜʠʥʘ ʧʨʠʜʙʘʚʘʻ, ʧʨʠʤʽʨʦʤ, ʢʦʚʙʘʩʫ, ʪʦ ʚʠʩʪʫʧʘʶʯʠ ʷʢ 

ʩʧʦʞʠʚʘʯ ʤʘʻ ʝʤʦʮʽʡʥʦ ʪʘ ʧʨʘʢʪʠʯʥʦ ʟʘʙʘʨʚʣʝʥʠʡ ʽʥʪʝʨʝʩ ʧʨʠʜʙʘʪʠ 

ʧʨʦʜʫʢʪ ʚ ʛʽʜʥʽʡ ʫʧʘʢʦʚʮʽ. ʎʝ ʤʘʻ ʥʝ ʪʽʣʴʢʠ ʝʤʦʮʽʡʥʫ ʩʢʣʘʜʦʚʫ ʧʨʠʜʙʘʥʥʷ 

ʪʦʚʘʨʫ ʚ ʛʘʨʥʽʡ ʦʙʢʣʘʜʠʥʮʽ, ʘʣʝ ʤʘʻ ʽ ʧʨʘʢʪʠʯʥʫ ʤʝʪʫ ï ʩʫʯʘʩʥʘ ʫʧʘʢʦʚʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʪʦʚʘʨʫ ʪʘ ʡʦʛʦ ʟʘʭʠʩʪ ʚʽʜ ʜʽʾ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ 

ʧʩʫʚʘʥʥʷ, ʟʨʫʯʥʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɯ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʩʧʦʞʠʚʘʯ, ʫʤʦʚʥʦ ʜʽʶʯʠ ʤʽʞ ʽʤʦʚʽʨʥʽʩʪʶ ʧʨʠʜʙʘʪʠ 

ʢʽʣʦʛʨʘʤ ʢʦʚʙʘʩʠ ʟʘ 10 ʦʜʠʥʠʮʴ ʫʤʦʚʥʠʭ ʛʨʦʰʝʡ ʙʝʟ ʫʧʘʢʦʚʢʠ ʪʘ ʟʘ 15 

ʦʜʠʥʠʮʴ ʫʤʦʚʥʠʭ ʛʨʦʰʝʡ ʚ ʷʩʢʨʘʚʽʡ ʦʙʛʦʨʪʮʽ, ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʚʤʽʩʪʫ 

ʧʨʠʜʙʘʥʦʛʦ ʪʦʚʘʨʫ (ʞʠʨʥʽʩʪʴ, ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʽʚ, ʞʠʨʽʚ, ʩʢʣʘʜ, ʥʘʷʚʥʽʩʪʴ 

ɻʄʆ ʩʢʣʘʜʦʚʠʭ, ʧʨʠʧʨʘʚ, ʩʧʝʮʽʡ, ʜʦʙʘʚʦʢ, ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦ ʟʙʝʨʽʛʘʥʥʶ, 

ʘʜʨʝʩʠ ʚʠʨʦʙʥʠʢʘ ʪʦʱʦ) ï ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʙʝʨʝ ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ, 
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ʟʘʧʣʘʪʠʚʰʠ çʟʘʡʚʽè 5 ʛʨʠʚʝʥʴ ʟʘ ʫʧʘʢʦʚʢʫ, ʧʨʠ ʪʦʤʫ, ʱʦ ʩʘʤ ʪʦʚʘʨ, ʟʘʨʘʜʠ 

ʧʨʠʜʙʘʥʥʷ ʷʢʦʛʦ ʚʽʜʙʫʚʘʣʠʩʷ ʚʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ï ʽʜʝʥʪʠʯʥʠʡ (ʪʦʡ ʩʘʤʠʡ).  

ʊʦʙʪʦ ʣʶʜʠʥʘ ʩʧʣʘʯʫʻ ʫʤʦʚʥʽ 5 ʦʜʠʥʠʮʴ ʛʨʦʰʝʡ ʟʘ ʫʧʘʢʦʚʢʫ, ʷʢʘ ʤʘʻ 

ʮʽʥʥʽʩʥʠʡ ʚʠʨʘʟ ʣʠʰʝ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ, ʜʦʧʦʢʠ ʦʩʥʦʚʥʠʡ ʪʦʚʘʨ ʥʝ 

ʩʧʦʞʠʪʦ, ʧʽʩʣʷ ʯʦʛʦ ʫʧʘʢʦʚʢʘ ʧʝʨʝʭʦʜʠʪʴ ʫ ʢʘʪʝʛʦʨʽʶ çʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠè 

ʪʘ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʜʦ ʩʤʽʪʪʻʚʦʛʦ ʢʦʰʠʢʘ.  

ɸʣʝ ʩʫʪʽ ʚʽʜʥʦʩʠʥ ʥʝ ʧʨʠʭʦʚʘʻʰ. ʋʧʘʢʦʚʢʘ ʥʘʣʝʞʘʣʘ ʽ ʥʘʣʝʞʠʪʴ 

ʩʧʦʞʠʚʘʯʝʚʽ (ʧʦʢʫʧʮʝʚʽ) ʥʘ ʧʨʘʚʽ ʚʣʘʩʥʦʩʪʽ (ʙʫʣʘ ʥʠʤ ʧʨʠʜʙʘʥʘ ʟʘ ʩʚʦʾ 

çʢʨʦʚʥʽè). ʇʝʨʝʚʦʜʷʯʠ ʧʨʠʜʙʘʥʠʡ ʪʦʚʘʨ ʫ ʢʘʪʝʛʦʨʽʶ çʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠè 

(ʷʢʽ ʜʽʩʪʘʶʪʴ ʟʥʝʚʘʞʣʠʚʫ ʪʘ ʧʨʠʥʠʟʣʠʚʫ ʥʘʟʚʫ çʩʤʽʪʪʷè) ʩʧʦʞʠʚʘʯ, 

ʚʠʭʦʜʠʪʴ, ʚʠʢʠʜʘʻ ʩʚʦʾ ʛʨʦʰʽ. ʇʦʥʷʪʪʷ çʚʣʘʩʥʠʢ ʧʨʝʜʤʝʪʫè ʜʠʚʥʠʤ 

ʢʘʨʢʦʣʦʤʥʠʤ ʯʠʥʦʤ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ (ʟ ʧʦʨʫʰʝʥʥʷʤ ʫʩʽʭ ʧʨʘʚʦʚʠʭ 

ʧʨʠʥʮʠʧʽʚ) ʫ ʧʦʥʷʪʪʷ çʦʩʦʙʘ, ʷʢʘ ʟʘʤʦʚʣʷʻ ʧʦʩʣʫʛʠ ʟ ʫʪʠʣʽʟʘʮʽʾéè. 

ɺʣʘʩʥʠʢ ʤʘʡʥʘ (ʨʝʩʫʨʩʫ) ʩʪʘʻ ʟʘʤʦʚʥʠʢʦʤ ʩʚʽʜʦʤʦ ʦʧʣʘʯʫʚʘʥʠʭ ʜʽʡ ʟʽ 

ʩʚʦʛʦ çʟʙʽʜʥʝʥʥʷè. 

ɺʠʢʠʥʫʚʰʠ ʩʚʦʾ ʛʨʦʰʽ, ʩʧʦʞʠʚʘʯ (ʟʘ ʇʨʦʝʢʪʦʤ ʨʦʟʛʣʷʜʫʚʘʥʦʾ ʥʘʤʠ 

ʩʪʨʘʪʝʛʽʾ ï ʟʘʙʨʫʜʥʶʚʘʯ ʪʝʨʠʪʦʨʽʾ) ʱʝ ʽ ʧʣʘʪʠʪʴ ʟʘ ʪʝ, ʱʦ ʡʦʛʦ ʤʘʡʥʦ 

(ʨʝʩʫʨʩ) ʫʪʠʣʽʟʫʶʪʴ, ʚʠʚʝʟʫʪʴ, çʢʫʜʠʩʴ ʧʦʜʽʥʫʪʴ ʟ ʦʯʝʡ ʛʝʪʴè (ʪʦʙʪʦ, 

ʧʣʘʪʠʪʴ ʚʞʝ ʜʚʽʯʽ). ɯ ʥʘ ʟʘʢʨʽʧʣʝʥʥʽ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʥʘʧʦʣʷʛʘʻ ʇʨʦʝʢʪ 

ʩʪʨʘʪʝʛʽʾ. ʎʝ ʧʨʠʥʮʠʧʦʚʦ ʽ ʩʪʨʘʪʝʛʽʯʥʦ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʙʝʟʛʣʫʟʜʦ ʽ 

ʥʝʨʦʟʫʤʥʦ. 

ʇʨʠ ʮʴʦʤʫ ʥʘʚʧʘʢʠ, ʦʩʦʙʘ, ʷʢʘ ʫʪʠʣʽʟʫʻ (ʥʘʜʘʻ ʧʦʩʣʫʛʠ ʟ ʫʪʠʣʽʟʘʮʽʾ) 

ʚʽʜʭʦʜʽʚ, ʥʘʙʫʚʘʻ ʫ ʚʣʘʩʥʽʩʪʴ (ʟ ʧʦʚʥʠʤ ʧʨʘʚʦʤ ʚʦʣʦʜʽʪʠ, ʢʦʨʠʩʪʫʚʘʪʠʩʷ, 

ʨʦʟʧʦʨʷʜʞʘʪʠʩʷ) çʢʦʨʠʩʥʫ ʤʘʩʫè - ʢʫʧʫ ʧʣʘʩʪʠʢʫ, ʩʢʣʘ, ʢʘʨʪʦʥʫ ʪʦʱʦ, 

ʤʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʠʪʠ ʚʩʝ, ʱʦ ʟʘʤʘʥʝʪʴʩʷ (ʦʪʨʠʤʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ 

ʢʦʨʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜ ʧʝʨʝʨʦʙʢʠ ʦʪʨʠʤʘʥʦʛʦ ʤʘʡʥʘ (ʨʝʩʫʨʩʫ): ʚʽʜ 

ʩʦʨʪʫʚʘʥʥʷ, ʚʽʜʦʢʨʝʤʣʝʥʥʷ, ʧʨʠʤʽʨʦʤ, ʧʣʘʩʪʠʢʫ (ʩʢʣʘ, ʤʝʪʘʣʫ ʪʦʱʦ) ʪʘ 

ʡʦʛʦ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘ ʧʨʝʜʤʝʪʠ ʧʦʙʫʪʦʚʦʛʦ ʪʘ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʞʠʪʢʫ ï ʜʦ ʙʘʥʘʣʴʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʙʽʦʛʘʟʽʚ ʘʙʦ ʛʘʟʫ ʟ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ 

(ʟʘ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾè [2] ʚʦʥʠ, ʜʦ 

ʨʝʯʽ, ʚʽʜʥʝʩʝʥʽ ʜʦ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ) ʽ ʩʧʘʣʶʚʘʥʥʷ ʧʘʧʝʨʫ 

ʪʘ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʘʭ ʟ ʦʪʨʠʤʘʥʥʷʤ 

ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ.  

ɹʽʣʴʰʝ ʪʦʛʦ, ʦʩʦʙʽ, ʷʢʘ ʫʪʠʣʽʟʫʻ ʪʘʢʽ ʚʽʜʭʦʜʠ (ʪʦʙʪʦ, ʬʘʢʪʠʯʥʦ 

ʧʝʨʝʨʦʙʣʷʻ ʾʭ) ʥʘʜʭʦʜʷʪʴ ʢʦʰʪʠ ʫ ʚʠʛʣʷʜʽ ʦʧʣʘʪʠ ʟʘ ʚʠʚʝʟʝʥʥʷ ʪʘ 

ʫʪʠʣʽʟʘʮʽʶ ʩʤʽʪʪʷ ʪʘ ʢʦʰʪʠ ʚʽʜ ʪʦʛʦ, ʱʦ ʮʷ ʦʩʦʙʘ, ʚʣʘʩʥʝ, ʦʪʨʠʤʫʻ ʢʦʨʠʩʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜ ʧʝʨʝʨʦʙʢʠ ʩʤʽʪʪʷ. ʊʦʙʪʦ ʮʷ ʦʩʦʙʘ ʚʞʝ çʟʘʨʦʙʣʷʻ ʜʚʽʯʽè - ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʩʧʦʞʠʚʘʯʘ, ʷʢʠʡ çʚʪʨʘʯʘʻ ʜʚʽʯʽè.  

ʎʝʡ ʨʦʟʙʘʣʘʥʩ ʻ ʧʨʠʥʮʠʧʦʚʠʤ, ʽ ʨʦʟʫʤʽʥʥʷ ʡʦʛʦ ʟʤʽʩʪʫ ʻ 

ʘʨʭʽʚʘʞʣʠʚʠʤ. ʇʦʜʽʙʥʠʡ ʜʠʩʙʘʣʘʥʩ (ʨʦʟʙʘʣʘʥʩ) ʤʽʞ ʽʥʪʝʨʝʩʘʤʠ ʪʘ 

ʨʦʟʫʤʥʠʤʠ ʜʽʷʤʠ çʚʠʨʦʙʥʠʢʽʚ ʚʽʜʭʦʜʽʚè (ʧʝʨʚʽʩʥʠʭ ʚʣʘʩʥʠʢʽʚ) ʽ ʜʽʷʤʠ ʪʘ 

ʽʥʪʝʨʝʩʘʤʠ çʫʪʠʣʽʟʘʪʦʨʽʚè ʩʤʽʪʪʷ ʫʥʝʤʦʞʣʠʚʣʶʻ ʜʦʩʷʛʥʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ 

ʧʦʟʠʪʠʚʥʠʭ ʪʘ ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʥʘ ʢʨʘʱʝ. ɯ ʥʝ ʪʦʤʫ, ʱʦ ʥʘʤ çʰʢʦʜʘè 

ʩʧʦʞʠʚʘʯʽʚ, ʷʢʽ ʩʧʦʯʘʪʢʫ ʧʨʠʜʙʘʚʘʶʪʴ ʪʦʚʘʨ, ʧʦʪʽʤ ʡʦʛʦ ʚʪʨʘʯʘʶʪʴ ʪʘ ʽʱʝ 

ʽ ʧʣʘʪʷʪʴ ʛʨʦʰʽ ʟʘ ʪʝ, ʱʦ ʜʽʩʪʘʣʠ ʟʤʦʛʫ ʡʦʛʦ ʚʪʨʘʪʠʪʠ (ʧʦʚʥʘ ʤʘʷʯʥʷ ʪʘ 

ʥʽʩʝʥʽʪʥʠʮʷ ʟ ʦʛʣʷʜʫ ʥʘ ʣʦʛʽʢʫ ʧʦʜʽʡ). ɯ ʥʝ ʪʦʤʫ, ʱʦ çʫʪʠʣʽʟʘʪʦʨʠè 
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ʚʽʜʭʦʜʽʚ, ʦʪʨʠʤʫʶʯʠ ʧʝʚʥʽ ʢʦʨʠʩʥʽ  ʨʝʩʫʨʩʠ (ʪʘ ʱʝ ʽ ʟʘ ʛʨʦʰʽ) ʧʦʪʽʤ ʾʭ 

ʧʝʨʝʨʦʙʣʷʶʪʴ ʪʘ ʦʪʨʠʤʫʶʪʴ ʢʦʨʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʨʝʘʣʽʟʫʶʯʠ ʾʭ ʟʘ ʪʽ ʞ 

ʛʨʦʰʽ) ï ʦʪʨʠʤʫʶʪʴ ʥʘʜʧʨʠʙʫʪʢʠ. ʇʨʦ ʮʝ ʪʨʦʭʠ ʟʛʦʜʦʤ, ʥʘ ʧʨʠʢʣʘʜʽ ʤʽʩʪʘ 

ʃʴʚʦʚʘ.  

ɿʘ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʚʽʜʭʦʜʠ, 

ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʧʦʙʫʪʦʚʠʭ (ʫʧʘʢʦʚʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʙʘʪʘʨʝʡʢʠ (ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ), ʩʪʘʨʠʡ ʦʜʷʛ ʪʘ ʚʟʫʪʪʷ, 

ʚʽʜʭʦʜʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚʽʜʧʨʘʮʴʦʚʘʥʝ ʘʪʦʤʥʝ ʧʘʣʴʥʝ ʪʦʱʦ. 

ɺʽʜʭʦʜʠ ï ʮʝ ʥʝ ʩʤʽʪʪʷ (ʱʦʩʴ ʥʝʧʦʪʨʽʙʥʝ). ʎʝ ʨʝʩʫʨʩ, ʢʦʰʪʠ, ʜʦ 

ʦʩʚʦʻʥʥʷ ʷʢʠʭ ʪʘ ʚʠʣʫʯʝʥʥʷ ʟ ʷʢʠʭ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʩʪʦ ʱʝ çʥʝ 

ʜʽʡʰʣʠ ʨʫʢʠè (ʪʝʭʥʦʣʦʛʽʾ, ʨʽʚʝʥʴ ʥʘʫʢʠ ʽ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ï ʝʣʝʤʝʥʪʘʨʥʝ 

ʙʘʯʝʥʥʷ ʩʫʪʽ ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ).  

ɺʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʽʩʥʫʶʯʽ ʤʘʥʽʧʫʣʷʮʽʾ ʩʫʩʧʽʣʴʥʦʶ ʩʚʽʜʦʤʽʩʪʶ. 

ʄʠ ʚʩʽ ʧʨʠʛʘʜʫʻʤʦ ʚʢʨʘʡ ʚʠʩʦʢʠʡ ʥʝʛʘʪʠʚ ʟʘʙʘʨʚʣʝʥʥʷ ʚʽʜʭʦʜʽʚ 

(ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʘʣʠʚʘ) ʘʪʦʤʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʝʤʦʮʽʡʥʦ ʟʘʙʘʨʚʣʝʥʽ ʝʧʽʪʝʪʠ, 

ʷʢʠʤʠ çʥʘʛʦʨʦʜʞʫʚʘʣʠè ʮʽ ʥʘʩʧʨʘʚʜʽ ʙʝʟʮʽʥʥʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ 

ʝʢʦʥʦʤʽʯʥʽ ʨʝʩʫʨʩʠ ʥʝʜʦʙʨʦʩʦʚʽʩʥʽ ʤʝʜʽʡʥʠʢʠ, ʧʦʣʽʪʠʢʠ ʽ ʪʽʥʴʦʚʽ ʜʽʣʢʠ. 

ɺʽʜʧʨʘʮʴʦʚʘʥʝ ʘʪʦʤʥʝ ʧʘʣʴʥʝ ʽʤʝʥʫʚʘʣʦʩʴ çʷʜʝʨʥʠʤ ʙʨʫʜʦʤè, çʘʪʦʤʥʠʤ 

ʩʤʽʪʪʷʤè, ʽ ʚʩʝ ʟʘʨʘʜʠ ʩʪʚʦʨʝʥʥʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʟʥʝʚʘʞʣʠʚʦʛʦ ʪʘ 

ʫʧʝʨʝʜʞʝʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʮʠʭ ʚʽʜʭʦʜʽʚ. ʋʢʨʘʾʥʘ ʧʽʜ ʪʠʩʢʦʤ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʙʫʣʘ ʟʤʫʰʝʥʘ ʚʠʚʦʟʠʪʠ ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʷʜʝʨʥʽ ʚʽʜʭʦʜʠ ʟʘ 

ʢʦʨʜʦʥ, ʧʣʘʪʷʯʠ ʰʘʣʝʥʽ ʛʨʦʰʽ ʟʘ ʾʭ çʟʘʭʦʨʦʥʝʥʥʷè ʪʘ çʫʪʠʣʽʟʘʮʽʶè.  

ʉʣʽʜ ʟʛʘʜʘʪʠ ʽ ʪʦʡ ʰʘʣʝʥʠʡ ʣʝʤʝʥʪ, ʷʢʠʡ ʰʢʚʘʣʴʥʦ ʧʽʜʥʽʤʘʚʩʷ 

ʥʝʜʘʣʝʢʠʤʠ ɿʄɯ ʫ ʟʚôʷʟʢʫ ʟ ʥʦʚʠʥʘʤʠ ʧʨʦ ʙʫʜʽʚʥʠʮʪʚʦ ʧʦʙʣʠʟʫ 

ʏʦʨʥʦʙʠʣʴʩʢʦʾ  ɸɽʉ ʩʭʦʚʠʱʘ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ, ʷʢʝ 

ʚʽʜʨʘʟʫ ʜʽʩʪʘʣʦ çʩʪʨʘʰʥʫè ʥʘʟʚʫ çʷʜʝʨʥʠʡ ʤʦʛʠʣʴʥʠʢè.  

ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʬʘʭʽʚʮʽʚ ʽ ʧʨʦʩʪʦ ʪʚʝʨʝʟʦ ʤʠʩʣʷʯʠʭ ʣʶʜʝʡ, ʷʢʽ ʟʨʽʜʢʘ 

ʚʽʜʚʽʜʫʚʘʣʠ ʩʝʨʝʜʥʶ ʰʢʦʣʫ, ʙʫʣʦ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʚʽʜʭʦʜʠ ʷʜʝʨʥʦʛʦ ʮʠʢʣʫ ï 

ʮʝ ʥʝ ʥʘʧʦʚʥʝʥʥʷ ʩʪʨʘʰʥʠʭ çʤʦʛʠʣè ʽ çʢʣʘʜʦʚʠʱè, ʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ 

ʪʘ ʚʠʩʦʢʦʚʘʨʪʽʩʥʽ ʩʢʣʘʜʥʽ ʝʣʝʤʝʥʪʠ (ʨʝʯʦʚʠʥʠ), ʷʢʽ ʟʘ ʧʝʚʥʠʡ ʯʘʩ 

(ʤʦʞʣʠʚʦ, ʥʝ ʦʜʠʥ ʜʝʩʷʪʦʢ ʨʦʢʽʚ) ʫ ʟʚôʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʙʫʜʫʪʴ 

ʧʨʘʢʪʠʯʥʦ çʥʘ ʚʘʛʫ ʟʦʣʦʪʘè (ʙʫʜʫʪʴ ʧʽʜʜʘʥʽ ʟʙʘʛʘʯʝʥʥʶ, ʧʝʨʝʨʦʙʮʽ, 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʽʥʰʠʭ ʧʨʠʩʪʨʦʷʭ ʽ ʪʝʭʥʦʣʦʛʽʷʭ ʪʦʱʦ).  

ɯ ʥʝ ʫʢʨʘʾʥʩʴʢʽ ʘʪʦʤʥʽ ʩʪʘʥʮʽʾ ʚʟʘʛʘʣʽ ʩʪʨʘʪʝʛʽʯʥʦ ʧʦʚʠʥʥʽ ʧʣʘʪʠʪʠ 

ʟʘʢʦʨʜʦʥʥʠʤ ʙʣʘʛʦʜʽʡʥʠʢʘʤ ʤʠʥʫʣʠʭ ʨʦʢʽʚ ʟʘ çʫʪʠʣʽʟʘʮʽʶè ʚʽʜʭʦʜʽʚ, ʘ 

ʥʘʚʧʘʢʠ, çʫʪʠʣʽʟʘʪʦʨʠè ʧʦʚʠʥʥʽ ʙʫʣʠ ʧʣʘʪʠʪʠ ʘʪʦʤʥʠʤ ʩʪʘʥʮʽʷʤ ʢʦʰʪʠ ʟʘ 

ʧʨʠʡʥʷʪʪʷ ʚʽʜʭʦʜʽʚ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʟʘ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʧʦʜʘʣʴʰʦʾ 

ʧʝʨʝʨʦʙʢʠ ʪʘ ʦʪʨʠʤʘʥʥʷ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ɸʙʦ ʞ ʟʚʝʨʥʝʤʦ ʥʘʰʫ ʫʚʘʛʫ ʥʘ ʧʦʜʽʾ ʩʴʦʛʦʜʝʥʥʷ. ʋʢʨʘʾʥʫ ʣʝʜʴ ʥʝ 

ʱʦʜʥʷ ʣʠʭʦʤʘʥʠʪʴ ʪʝʤʘ çʃʴʚʽʚʩʴʢʦʛʦ ʩʤʽʪʪʷè. ʅʘ ʧʦʣʽʛʦʥʽ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ ʟʘʛʠʥʫʣʠ ʣʶʜʠ, ʧʦʣʽʛʦʥ ʙʫʚ ʦʭʦʧʣʝʥʠʡ ʧʦʣʫʤôʷʤ (ʚʽʜʭʦʜʠ 

ʢʘʣʦʨʽʡʥʽ ʪʘ ʚʠʜʽʣʷʶʪʴ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʛʘʟʽʚ, ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʝʥʝʨʛʦʻʤʥʠʤʠ), ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʫ ʩʪʘʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ, ʡ ʥʽʭʪʦ 

ʥʝ ʟʥʘʻ, ʱʦ ʨʦʙʠʪʠ ʟ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʟʽ ʃʴʚʦʚʘ ʪʘ ʦʢʦʣʠʮʴ, 

ʢʝʨʽʚʥʠʮʪʚʦ ʃʴʚʦʚʘ ʥʝ ʟʥʘʡʰʣʦ ʽʥʰʦʛʦ ʚʠʭʦʜʫ, ʘʥʽʞ ʧʨʝʩʫʚʘʪʠ ʟʤʽʩʪ 

ʩʭʦʚʠʱʘ ʚ ʪʨʝʡʣʝʨʠ (ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʽʥʦʜʽ ʧʨʠʟʥʘʯʝʥʽ ʽ ʜʣʷ 
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ʧʝʨʝʚʝʟʝʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ) ʪʘ ʨʦʟʚʦʟʠʪʠ ʚʽʜʭʦʜʠ ʧʦ ʚʩʽʡ ʋʢʨʘʾʥʽ, 

çʜʦʤʦʚʣʷʶʯʠʩʴè ʟ ʚʽʜʜʘʣʝʥʠʤʠ ʧʦʣʽʛʦʥʘʤʠ ʧʨʦ ʟʘʭʦʨʦʥʝʥʥʷ ʪʘ 

ʫʪʠʣʽʟʘʮʽʶ. ʇʦʚʪʦʨʠʤʦʩʴ ï ʝʥʝʨʛʦʻʤʥʝ ʪʘ ʢʦʨʠʩʥʝ ʤʘʡʥʦ çʥʝ ʟʥʘʶʪʴ ʜʝ 

ʧʦʜʽʪʠè. 

ʎʝ ʮʽʣʢʦʚʠʪʘ ʤʘʷʯʥʷ ʪʘ ʙʝʟʛʣʫʟʜʷ, ʚʽʜʚʝʨʪʠʡ çʪʝʘʪʨ ʘʙʩʫʨʜʫè, ʡ ʩʦʨʦʤ, 

ʥʝʙʘʯʝʥʠʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ʏʦʤʫ ʣʽʜʝʨ ʫ çʩʤʽʪʪʻʚʦʤʫè ʙʽʟʥʝʩʽ ï ʐʚʝʮʽʷ ʚʞʝ 

ʧʦʪʝʨʧʘʻ ʚʽʜ ʥʝʩʪʘʯʽ ʚʽʜʭʦʜʽʚ ʪʘ ʟʤʫʰʝʥʘ ʧʨʠʜʙʘʚʘʪʠ ʾʭ ʫ ʩʫʩʽʜʥʽʭ ʢʨʘʾʥʘʭ 

ʜʣʷ ʪʦʛʦ, ʘʙʠ ʧʽʜʪʨʠʤʫʚʘʪʠ çʥʘ ʧʣʘʚʫè ʩʚʦʻ çʚʠʨʦʙʥʠʯʦʩʤʽʪʪʻʚʝè 

ʽʩʥʫʚʘʥʥʷ. ʄʦʞʣʠʚʦ, ʪʦʤʫ, ʱʦ ʫ ʐʚʝʮʽʾ ʜʽʻ ʽʥʰʠʡ ʧʨʠʥʮʠʧ ï ʦʩʦʙʘ, ʷʢʘ 

ʥʘʜʘʻ ʧʦʩʣʫʛʠ ʟ ʫʪʠʣʽʟʘʮʽʾ ʩʤʽʪʪʷ (ʷʢ ʮʝ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʨʦʙʠʪʠ ʫ ʥʘʩ) 

ʥʘʩʧʨʘʚʜʽ ʥʝ ʥʘʜʘʻ ʪʘʢʽ ʧʦʩʣʫʛʠ, ʘ ʢʫʧʫʻ ʨʝʩʫʨʩ ʫ ʩʧʦʞʠʚʘʯʽʚ. ɯ ʩʘʤʝ ʟʘ 

ʪʘʢʦʾ ʩʠʪʫʘʮʽʾ ʐʚʝʮʽʷ çʫ ʚʽʜʯʘʾè ʧʦʯʘʣʘ ʘʢʪʠʚʥʦ ʦʯʠʱʘʪʠ ʤʦʨʝ ʪʘ 

ʫʟʙʝʨʝʞʞʷ ʚʽʜ ʚʽʜʭʦʜʽʚ (ʩʤʽʪʪʷ) ʪʘ ʫ ʩʪʘʥʽ ʜʝʬʽʮʠʪʫ ʧʦʯʘʣʘ ʨʦʟʨʦʙʣʷʪʠ 

ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʧʨʠʤʽʨʦʤ, ʙʫʜʽʚʥʠʮʪʚʘ ʜʦʨʽʛ ʟ ʚʠʜʦʙʫʪʠʭ ʽʟ ʤʦʨʷ ʚʽʜʭʦʜʽʚ. 

ʍʽʙʘ ʥʝ ʜʠʚʠʥʘ ï ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʜʝʬʽʮʠʪ ʚʽʜʭʦʜʽʚ (ʨʝʩʫʨʩʽʚ), ʘʣʝ ʮʶ çʙʽʜʫè 

ʥʘʰʽ ʧʽʚʥʽʯʥʽ ʩʫʩʽʜʠ ʟ ʧʨʘʧʦʨʦʤ, ʩʭʦʞʠʤ ʟʘ ʩʧʽʚʧʘʜʽʥʥʷʤ ʢʦʣʴʦʨʽʚ ʥʘ ʥʘʰ 

ʦʙʝʨʥʫʣʠ ʪʘʢ, ʱʦ ʟ ʜʝʬʽʮʠʪʥʦʾ ʩʠʨʦʚʠʥʠ ʧʦʯʘʣʠ ʤʦʩʪʠʪʠ ʜʦʨʦʛʠ (ʪʦʙʪʦ, 

ʪʫʪ ʜʝʬʽʮʠʪʥʘ ʩʠʨʦʚʠʥʘ ʚʞʝ ʚʠʛʣʷʜʘʻ ʷʢ ʟʦʚʩʽʤ ʥʝ ʜʝʬʽʮʠʪʥʘ). 

ʅʘʜʧʨʠʙʫʪʢʠ çʫʪʠʣʽʟʘʪʦʨʽʚè ʪʘ çʟʘʭʦʨʦʥʶʚʘʯʽʚè ʧʦʙʫʪʦʚʦʛʦ ʩʤʽʪʪʷ ʚ 

ʋʢʨʘʾʥʽ (ʟʘ ʨʘʭʫʥʦʢ ʣʠʰʝ ʦʧʣʘʪʠ çʧʦʩʣʫʛè ʟ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ) ʧʨʠʟʚʝʣʠ 

ʜʦ ʢʦʣʘʧʩʫ ʚ ʩʠʩʪʝʤʽ. ɺʣʘʩʥʠʢʠ ʧʦʣʽʛʦʥʽʚ ʪʘ ʥʘʜʘʚʘʯʽ ʧʦʩʣʫʛ ʟ ʫʪʠʣʽʟʘʮʽʾ 

ʤʘʶʪʴ ʚʜʦʩʪʘʣʴ ʨʝʩʫʨʩʽʚ ʜʣʷ ʪʦʛʦ, ʘʙʠ ʟʘʣʠʰʘʪʠ ʚʩʝ, ʷʢ ʻ. ʊʦʙʪʦ, 

ʦʪʨʠʤʘʚʰʠ ʝʥʝʨʛʦʻʤʥʝ ʤʘʡʥʦ, ʧʨʠʜʘʪʥʝ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ï 

ʥʽʯʦʛʦ ʥʝ ʨʦʙʣʷʪʴ ʟʘʜʣʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʩʠʪʫʘʮʽʾ, ʱʦ ʚʠʢʣʠʢʘʻ ʷʢ 

ʤʽʥʽʤʫʤ ʟʜʠʚʫʚʘʥʥʷ ï ʯʦʤʫ ʙ ʥʝ ʟʘʨʦʙʣʷʪʠ?  

ʏʦʤʫ ʥʝ ʚʽʜʢʨʠʚʘʪʠ (ʟʘʧʦʯʘʪʢʦʚʫʚʘʪʠ) ʩʦʨʪʫʚʘʣʴʥʽ ʩʪʘʥʮʽʾ, ʧʝʨʝʨʦʙʥʽ 

ʧʦʪʫʞʥʦʩʪʽ, ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʽ ʟʘʚʦʜʠ (ʚ ʋʢʨʘʾʥʽ ʚʽʥ ʥʘʨʘʟʽ ʣʠʰʝ ʦʜʠʥ, ʫ 

ʤʽʩʪʽ ʂʠʻʚʽ, ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʪʝʧʣʦʤ ʣʠʰʝ ʥʝʚʝʣʠʢʠʡ ʤʽʢʨʦʨʘʡʦʥ)? ʋʢʨʘʾʥʘ 

ʧʦʪʦʧʘʻ ʫ ʚʽʜʭʦʜʘʭ (ʷʢʽ ʚʞʝ ʪʘʢʠ ʧʝʨʝʡʰʣʠ ʚ ʢʘʪʝʛʦʨʽʶ çʩʤʽʪʪʷè) ʽ ʨʽʚʝʥʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ ʟʨʦʩʪʘʻ ʚ ʛʝʦʤʝʪʨʠʯʥʽʡ ʧʨʦʛʨʝʩʽʾ. 

ʉʠʩʪʝʤʘ ʚʞʝ ʥʝ ʧʨʘʮʶʻ (ʬʘʢʪ ʦʯʝʚʠʜʥʠʡ), ʘʣʝ ʇʨʦʝʢʪ ʩʪʨʘʪʝʛʽʾ ʽ ʥʘʜʘʣʽ 

ʧʨʦʧʦʥʫʻ ʟʘʪʚʝʨʜʠʪʠ ʧʨʠʥʮʠʧʠ çʟʘʙʨʫʜʥʶʚʘʯ/ʟʘʤʦʚʥʠʢ ʧʣʘʪʠʪʴè ʷʢ 

ʥʝʧʦʨʫʰʥʽ. ʎʽ ʧʨʠʥʮʠʧʠ ʥʝʩʧʨʘʚʝʜʣʠʚʽ, ʥʝʧʨʠʨʦʜʥʽ, ʙʝʟʛʣʫʟʜʽ, ʘ ʪʦʤʫ 

ʚʦʥʠ ʧʨʦʩʪʦ ʥʝ ʙʫʜʫʪʴ çʧʨʘʮʶʚʘʪʠè. ʇʨʠʨʦʜʥʽʡ ʨʫʭ ʘʢʪʠʚʽʚ ʩʧʦʪʚʦʨʝʥʠʡ, 

çʟʘʧʫʱʝʥʠʡ ʟʘ ʟʚʦʨʦʪʥʽʤ ʢʦʣʦʤè ʽ ʪʦʤʫ ʧʨʠʨʝʯʝʥʠʡ ʥʘ ʟʘʩʪʽʡ ʽ ʟʘʥʝʧʘʜ. 

ɯʩʥʫʻ ʧʝʚʥʠʡ ʧʦʨʷʜʦʢ ʨʝʯʝʡ, - ʽ ʚʽʥ ʧʨʠʨʦʜʥʠʡ, ʟʘʩʥʦʚʘʥʠʡ, ʧʝʨʝʜʫʩʽʤ, 

ʥʘ ʝʢʦʥʦʤʽʯʥʽʡ ʩʢʣʘʜʦʚʽʡ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʚʽʜʥʦʩʠʥʘʭ ʚʣʘʩʥʦʩʪʽ): 

ʧʨʘʚʦ ʷʢ ʬʦʨʤʘʣʴʥʘ ʶʨʠʜʠʯʥʘ ʢʘʪʝʛʦʨʽʷ ʤʘʻ ʩʣʫʛʫʚʘʪʠ ʮʴʦʤʫ ʧʦʨʷʜʢʫ 

ʨʝʯʝʡ, ʢʦʨʝʛʫʚʘʪʠ ʡʦʛʦ, ʨʦʟʚʠʚʘʪʠ, çʚʠʧʨʘʚʣʷʪʠè ʥʝʜʦʣʽʢʠ, 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʩʧʽʨʥʽ ʤʦʤʝʥʪʠ, ʨʝʛʫʣʶʚʘʪʠ ʾʭ.  

ɸʣʝ ʢʦʣʠ ʨʦʙʣʷʪʴʩʷ ʩʧʨʦʙʠ ʧʦʨʫʰʠʪʠ ʙʘʟʦʚʽ ʧʨʠʥʮʠʧʠ ʝʢʦʥʦʤʽʢʠ, ʪʘ 

ʧʝʨʝʚʝʨʥʫʪʠ ʚʩʝ ʰʢʝʨʝʙʝʨʪʴ, çʟ ʥʽʛ ʥʘ ʛʦʣʦʚʫè, ʩʪʚʦʨʠʚʰʠ ʩʠʪʫʘʮʽʶ, ʟʘ 

ʷʢʦʾ ʚʣʘʩʥʠʢ ʮʽʥʥʦʛʦ ʤʘʡʥʘ ʤʘʻ ʡʦʛʦ ʚʠʢʠʜʘʪʠ, ʪʘ ʱʝ ʽ ʧʣʘʪʠʪʠ ʟʘ ʮʝ, ʘ 

ʥʘʪʦʤʽʩʪʴ ʽʥʰʘ ʦʩʦʙʘ ʥʘʙʫʚʘʻ ʫ ʚʣʘʩʥʽʩʪʴ ʮʝ ʞ ʮʽʥʥʝ ʤʘʡʥʦ, ʪʘ ʱʝ ʡ 

ʦʪʨʠʤʫʶʯʠ ʟʘ ʮʝ ʛʨʦʰʽ ï ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʣʘʧʩ. ʉʠʩʪʝʤʘ ʥʝ ʨʫʭʘʻʪʴʩʷ, 

ʚʤʠʨʘʻ, ʷʢ ʞʠʚʠʡ ʦʨʛʘʥʽʟʤ, ʚ ʷʢʦʤʫ ʧʦʨʫʰʝʥʽ ʧʨʠʨʦʜʥʽ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ.
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ʊʦʤʫ ʥʘʩʧʨʘʚʜʽ ʚʽʜʥʦʩʠʥʠ ʚʣʘʩʥʦʩʪʽ ʪʘ ʦʙʫʤʦʚʣʝʥʠʡ ʥʠʤʠ ʧʨʠʨʦʜʥʽʡ 

ʨʫʭ ʢʦʰʪʽʚ, ʪʘ ʨʦʣʽ ʧʨʦʜʘʚʮʽʚ ʽ ʧʦʢʫʧʮʽʚ ʥʝ ʧʦʚʠʥʥʽ ʧʦʨʫʰʫʚʘʪʠʩʷ. 

ɺʣʘʩʥʠʢ ʟʘʚʞʜʠ ʤʘʻ ʧʨʘʚʦ ʟʙʫʪʠ (ʧʨʦʜʘʪʠ, ʚʽʜʯʫʞʠʪʠ) ʩʚʦʻ ʤʘʡʥʦ ʚ ʦʙʤʽʥ 

ʥʘ ʛʨʦʰʦʚʽ ʢʦʰʪʠ.  

ʇʨʠʛʘʜʘʡʤʦ ʪʚʦʨʠ ʜʚʘʜʮʷʪʠʭ-ʪʨʠʜʮʷʪʠʭ ʨʦʢʽʚ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʢʦʣʦʨʠʪʥʽ 

ʬʽʛʫʨʠ çʚʻʪʦʰʥʽʢʦʚè ʪʘ çʪʨʷʧʽʯʥʠʢʽʚè, ʢʦʣʠ ʧʦ ʤʽʩʪʘʭ ʧʝʨʝʩʫʚʘʣʠʩʷ ʚʽʟʢʠ, 

ʚʣʘʩʥʠʢʠ ʷʢʠʭ ʩʢʫʧʦʚʫʚʘʣʠ ʩʪʘʨʽ ʢʽʩʪʢʠ ʪʘ ʜʨʘʥʪʷ. ɿʜʘʚʘʣʦʩʷ ʙ, ʢʦʤʫ ʚʦʥʠ 

ʧʦʪʨʽʙʥʽ, ʱʦ ʟ ʥʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ. ɸʣʝ ʩʠʩʪʝʤʘ ʧʨʘʮʶʚʘʣʘ ʽ ʚʣʘʩʥʠʢ 

ʩʤʽʪʪʷ (ʚʽʜʭʦʜʽʚ) ʦʪʨʠʤʫʚʘʚ ʛʨʦʰʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʡʦʛʦ ʧʨʦʜʘʞʫ. 

ɼʦ ʨʝʯʽ, ʪʘʢʘ ʞ ʩʠʩʪʝʤʘ ʽʩʥʫʚʘʣʘ ʚ ʉʈʉʈ ʽ ʧʽʟʥʽʰʝ, ʪʘ ʽʩʥʫʻ ʟʘʨʘʟ ʫ ʥʘʩ. 

ʄʦʞʣʠʚʦ, ʥʝ ʚʩʽ ʟʚʝʨʪʘʣʠ ʫʚʘʛʫ ʥʘ ʥʝʾ, ʘʣʝ ʟʘʤʽʩʪʴ çʩʪʨʘʪʝʛʽʯʥʦʛʦè 

ʧʨʠʥʮʠʧʫ çʧʣʘʪʠʪʴ ʟʘʙʨʫʜʥʶʚʘʯ/ʟʘʤʦʚʥʠʢè (ʷʢʠʡ, ʷʢ ʤʠ ʟôʷʩʫʚʘʣʠ, ʻ 

ʙʽʣʴʰ ʥʽʞ ʩʫʤʥʽʚʥʠʤ) ʟʘ ʦʢʨʝʤʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʚʽʜʭʦʜʽʚ ʜʽʻ ʧʨʠʥʮʠʧ 

çʧʣʘʪʠʪʴ ʧʦʢʫʧʝʮʴè. ʋ ʤʽʩʪʽ ʂʠʻʚʽ, ʧʨʠʤʽʨʦʤ, ʤʦʞʥʘ ʙʝʟ ʦʩʦʙʣʠʚʠʭ 

ʟʫʩʠʣʴ ʨʝʘʣʽʟʫʚʘʪʠ ʚ ʧʨʠʡʤʘʣʴʥʠʭ ʧʫʥʢʪʘʭ ʚʪʦʨʩʠʨʦʚʠʥʠ 1 ʢʛ. ʩʢʣʦʙʦʶ 

(ʩʢʣʷʥʦʾ ʪʘʨʠ) ʟʘ 80 ʢʦʧʽʡʦʢ, 1 ʢʛ. ʟʚʠʯʘʡʥʠʭ çʫʧʘʢʦʚʦʯʥʠʭè ʧʘʢʝʪʽʚ ï ʟʘ 

15 ʛʨʥ., ʧʦʨʦʞʥʽ ʧʣʷʰʢʠ ʧʨʠʡʤʘʶʪʴ ʧʦʰʪʫʯʥʦ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʬʽʛʫʨʘʮʽʾ 

(ʚʽʜ 20 ʢʦʧʽʡʦʢ ʟʘ ʦʜʠʥʠʮʶ ʽ ʚʠʱʝ), ʥʘ ʚʘʛʫ ʧʨʠʡʤʘʶʪʴ ʪʘʢʦʞ ʧʣʘʩʪʠʢʦʚʽ 

ʧʣʷʰʢʠ, ʘʣʶʤʽʥʽʻʚʽ ʙʘʥʢʠ ʟ-ʧʽʜ ʧʠʚʘ ʪʦʱʦ.  

ɯ ʪʘʢʘ ʩʠʩʪʝʤʘ, ʷʢ ʤʠ ʙʘʯʠʤʦ, ʨʝʘʣʴʥʦ ʧʨʘʮʶʻ, ʧʦʟʘʷʢ ʝʢʦʥʦʤʽʯʥʦ 

ʧʨʘʚʠʣʴʥʘ ʽ ʦʙˇʨʫʥʪʦʚʘʥʘ, ʩʧʨʘʚʝʜʣʠʚʘ ʪʘ ʨʦʟʫʤʥʘ, ʽ ʛʦʣʦʚʥʝ ï ʢʦʨʠʩʥʘ. ʋ 

çʚʽʣʴʥʦʤʫ ʣʝʞʘʥʥʽè ʥʝʤʦʞʣʠʚʦ ʟʥʘʡʪʠ ʧʣʷʰʢʫ ʯʠ ʘʣʶʤʽʥʽʻʚʫ ʙʘʥʢʫ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʚʣʘʩʥʽʩʪʶ, ʤʘʡʥʦʤ, ʟʘ ʷʢʝ ʧʣʘʪʷʪʴ ʛʨʦʰʽ ʡ ʪʦʤʫ ʮʽʥʫʶʪʴ. 

ɼʦʩʷʛʘʻʪʴʩʷ ʽ ʝʣʝʤʝʥʪ ʧʨʠʨʦʜʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʝʩʪʝʪʠʯʥʦʾ ʯʠʩʪʦʪʠ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʝʣʝʤʝʥʪ çʧʨʘʚʠʣʴʥʦʛʦè ʨʫʭʫ 

ʢʦʰʪʽʚ ʪʘ ʚʽʜʥʦʩʠʥ ʦʙʽʛʫ ʧʨʝʜʤʝʪʽʚ ʚʣʘʩʥʦʩʪʽ.  

ʇʨʦʧʦʟʠʮʽʾ ʚʩʽʣʷʢʦ ʰʪʨʘʬʫʚʘʪʠ ʪʘ çʤʦʨʜʫʚʘʪʠè ʚʣʘʩʥʠʢʘ ʤʘʡʥʘ 

(ʚʽʜʭʦʜʽʚ) ʟʘ ʪʝ, ʱʦ ʚʽʥ ʥʠʤ ʥʝ ʪʘʢ ʨʦʟʧʦʨʷʜʠʚʩʷ (ʚʠʢʠʥʫʚ ʩʤʽʪʪʷ ʥʘ 

ʫʟʙʽʯʯʷ ʪʦʱʦ) ï ʥʝʝʬʝʢʪʠʚʥʽ ʽ ʥʝʧʨʠʨʦʜʥʽ, ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʟʤʫʰʫʚʘʪʠ ʡʦʛʦ ʚ 

ʙʫʜʴ-ʷʢʠʡ ʩʧʦʩʽʙ ʩʦʨʪʫʚʘʪʠ ʩʤʽʪʪʷ. ʃʶʜʠ ʻ ʚʽʣʴʥʠʤʠ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ, ʽ 

ʙʫʜʴ-ʷʢʦʛʦ ʥʘʩʠʣʴʩʪʚʘ ʥʝ ʪʦʣʝʨʫʚʘʪʠʤʫʪʴ, ʚʦʥʦ ʧʨʦʩʪʦ ʥʝ ʜʦʩʷʛʥʝ ʤʝʪʠ (ʽ 

ʪʫʪ ʥʝ ʚʘʨʪʦ ʩʧʝʨʝʯʘʪʠʩʷ). ʅʘʪʦʤʽʩʪʴ, ʷʢʱʦ ʞ ʚʣʘʩʥʠʢʫ ʚʽʜʭʦʜʽʚ ʙʫʜʝ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʛʨʠʚʝʥʴ ʚ ʦʙʤʽʥ ʥʘ ʟʜʘʚʘʥʽ ʥʠʤ ʨʝʩʫʨʩʠ (ʚʽʜʭʦʜʠ), 

ʚʽʜʩʦʨʪʦʚʘʥʽ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ, ʨʦʟʽʙʨʘʥʽ ʟʘ ʛʨʫʧʘʤʠ, ʪʦ ʪʘʢʠʡ ʚʣʘʩʥʠʢ 

ʟʘʚʞʜʠ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʨʝʘʣʽʟʫʻ ʩʚʦʻ ʧʨʠʨʦʜʥʻ ʶʨʠʜʠʯʥʝ ʧʨʘʚʦ ʧʨʦʜʘʪʠ 

ʩʚʦʻ ʤʘʡʥʦ. ɸʙʦ ʞ ʥʝ ʚʽʥ ʦʩʦʙʠʩʪʦ, ʪʦ ʟʘʤʽʩʪʴ ʥʴʦʛʦ ʽʥʰʽ ʦʩʦʙʠ, ʷʢʽ ʚ ʩʠʣʫ 

ʧʨʠʨʦʜʥʽʭ ʧʨʠʯʠʥ (ʤʘʡʥʦʚʦʾ ʩʢʨʫʪʠ) ʟʘʙʘʞʘʶʪʴ ʩʪʘʪʠ ʚʣʘʩʥʠʢʘʤʠ 

ʧʝʚʥʦʛʦ ʨʝʩʫʨʩʫ ʪʘ ʧʨʦʜʘʪʠ ʡʦʛʦ.  

ʊʦʙʪʦ, ʫ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʚʠʨʘʞʝʥʥʽ ʚʽʜʭʦʜʠ, ʧʦʚʪʦʨʠʤʦʩʴ ʱʝ ʨʘʟ, - ʮʝ ʥʝ 

ʩʤʽʪʪʷ, ʘ ʨʝʩʫʨʩ, ʤʘʡʥʦ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ çʞʠʚʽè ʛʨʦʰʽ. ʊʘʢʠʡ ʨʝʩʫʨʩ 

ʧʨʦʩʪʦ ʥʝʦʙʭʽʜʥʦ ʦʩʚʦʶʚʘʪʠ ʟʘ ʧʨʘʚʠʣʴʥʠʤʠ ʧʨʠʨʦʜʥʽʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ 

(ʪʘ ʶʨʠʜʠʯʥʠʤʠ) ʟʘʢʦʥʘʤʠ, ʘ ʥʝ ʟʘ ʰʪʫʯʥʠʤʠ ʪʝʦʨʽʷʤʠ ʪʘ ʩʪʨʘʪʝʛʽʷʤʠ.  

ɺʽʜʪʘʢ, ʟʘ ʥʘʚʝʜʝʥʠʭ ʧʽʜʩʪʘʚ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʇʨʦʝʢʪʦʤ ʩʪʨʘʪʝʛʽʾ ʪʝʟʠ  

çʟʘʙʨʫʜʥʶʚʘʯ ʧʣʘʪʠʪʴè ʪʘ çʢʦʨʠʩʪʫʚʘʯ ʧʣʘʪʠʪʴè, ʻ ʧʨʠʥʮʠʧʦʚʦ ʪʘ 

ʩʠʩʪʝʤʥʦ ʥʝʚʽʨʥʠʤʠ, ʥʝʧʨʘʚʠʣʴʥʠʤʠ ʷʢ ʟʘ ʬʦʨʤʦʶ, ʪʘʢ ʽ ʧʦ ʩʫʪʽ, ʡ ʤʘʶʪʴ 

ʙʫʪʠ ʢʨʠʪʠʯʥʦ ʧʝʨʝʛʣʷʥʫʪʽ ʢʨʽʟʴ ʧʨʠʟʤʫ ʨʦʟʫʤʽʥʥʷ ʩʫʪʽ ʪʘ ʧʨʠʨʦʜʠ 
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ʚʽʜʥʦʩʠʥ ʪʘ ʾʭ ʨʦʟʚʠʪʢʫ ʚ ʧʨʠʨʦʜʥʦʤʫ ʥʘʧʨʷʤʽ (ʟ ʧʦʛʣʷʜʫ ʥʘ ʽʥʪʝʨʝʩʠ 

ʚʣʘʩʥʠʢʘ ʪʘ ʡʦʛʦ ʧʨʠʨʦʜʥʦʾ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʦʪʨʠʤʘʪʠ ʜʦʭʽʜ (ʥʝʭʘʡ, ʥʘʚʽʪʴ 

ʤʽʥʽʤʘʣʴʥʠʡ). ʎʝ ʪʘʢʦʞ ʻ ʝʬʝʢʪʠʚʥʠʤʽ ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚʣʘʩʥʠʢʽʚ ʫ 

ʚʽʜʭʦʜʽʚ ʟʥʘʯʥʦ ʙʽʣʴʰʝ, ʘʥʽʞ çʢʦʥʪʨʦʣʝʨʽʚè ʪʘ çʫʪʠʣʽʟʘʪʦʨʽʚè, ʽ ʩʘʤʘ ʾʭ 

ʤʥʦʞʠʥʥʽʩʪʴ ʻ ʟʘʧʦʨʫʢʦʶ ʪʦʛʦ, ʱʦ ʩʠʩʪʝʤʘ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʥʘʣʝʞʥʠʤ 

ʯʠʥʦʤ ʪʘ ʩʪʘʥʝ ʚʟʘʻʤʦʨʝʛʫʣʽʚʥʦʶ, ʚʟʘʻʤʦʢʦʤʧʝʥʩʫʶʯʦʶ, ʚʩʝʧʨʦʥʠʢʥʦʶ 

ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʶ. 
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ʉʚʷʪʦʛʦʨ ʆʣʝʢʩʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ-ʧʝʨʰʠʡ ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ, 
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Annex for papers written in Ukrainian and Russian 

 

Summary. Disposal of waste by using it as renewable resources is derived 

from the overall development strategy of the ecology sector and all the 

questions are referred to the competence of the Ministry of Ecology and 

Natural Resources. This means that the figures that show the status and 

effectiveness of the use of waste as renewable source will not be considered 

during the development of promising areas of the industry (including programs 

for promoting alternative energy producers and their planned share in total 

energy production). 

All this is possible and perspective in view of the fact that waste (garbage) 

is actually a renewable fuel, and its use is consistent with the state strategy of 

Ukraine in promotion of ñgreenò energy. 

Construction of new incineration factories in different regions of Ukraine 

will strengthen regional economic independence. Household waste should be 

considered as completely free raw materials and renewable resources for 

power generation companies. Given the presence of significant difficulties in 

attracting investors and negative experience of concentration of assets owned 

by individuals, new waste processing facilities (factories, plants, production 
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lines and sorting recyclable materials lines etc.) can be built at the expense of 

local budgets by appropriate territorial communities pooling their financial 

resources. 

 

 

 

ʉʆɿɼɸʅʀɽ ʀʅʊʋʀʊʀɺʅʆ ʇʆʅʗʊʅʆɻʆ ʀʅʊɽʈʌɽʁʉɸ 

ʇʆʈʊɸʃɸ ʀ ʄʆɹʀʃʔʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ ʅɸ ʆʉʅʆɺɽ 

ʉʀʉʊɽʄʓ çʅɽɾʀʅ ʊʋʈʀʉʊʀʏɽʉʂʀʁè 

 

ʊʢʘʯʫʢ ʅ.ʆ., ʂʫʧʨʠʝʥʢʦ ɺ.ʀ. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʨʝʙʝʥʥʠʢ ɸ.ɻ. 

 

ɸʥʥʦʪʘʮʠʷ: ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʬʝʡʩʦʚ 

ʤʦʙʠʣʴʥʳʭ ʠ web-ʧʨʠʣʦʞʝʥʠʡ ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʜʦʙʥʳ ʢʘʢ ʜʣʷ ʜʦʤʘʰʥʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʫʪʝʰʝʩʪʚʠʡ. ʆʪ ʫʨʦʚʥʷ 

ʧʦʥʷʪʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʠʥʪʝʨʬʝʡʩʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ 

ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ 

ʠʩʪʦʨʠʠ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦ ʩʧʝʢʪʨʝ 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʛʦʨʦʜʘ. ʉʠʩʪʝʤʘ ʧʨʠʣʦʞʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʫʩʪʨʦʡʩʪʚ ʠ ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, 

ʨʝʘʣʠʟʫʝʪ ʧʨʠʥʮʠʧʳ ʫʤʥʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʛʦʨʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: web-ʧʨʠʣʦʞʝʥʠʝ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʠʥʪʝʨʬʝʡʩ. 

 

ʉʠʩʪʝʤʘ çʅʝʞʠʥ ʊʫʨʠʩʪʠʯʝʩʢʠʡè ʩʦʟʜʘʥʘ ʩ ʮʝʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ 

ʚʥʠʤʘʥʠʷ ʪʫʨʠʩʪʦʚ ʢ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤ ʛʦʨʦʜʘ ʅʝʞʠʥ ʧʫʪʸʤ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʠʭ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʠ. ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ 

ʠʟ ʜʚʫʭ ʤʦʜʫʣʝʡ: 

- ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʧʦʨʪʘʣ; 

- ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʆʉ Android. 

ʊʘʢʞʝ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ï ʪʘʙʣʠʯʢʠ ʩ QR-

ʢʦʜʘʤʠ, ʚʝʜʫʱʠʤʠ ʥʘ ʩʪʨʘʥʠʮʳ ʧʦʨʪʘʣʘ ʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, - 

ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʝʥʳ ʦʢʦʣʦ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʘ. 

ʊʘʢ ʢʘʢ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ 

ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ, ʪʘʢ ʠ ʪʫʨʠʩʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʦʩʪʨʘʥʥʳʤʠ, ʪʦ ʦʥʘ 

ʜʦʣʞʥʘ ʠʤʝʪʴ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ, ʜʦʩʪʫʧʥʳʡ ʢʘʞʜʦʤʫ ʠ ʫʜʦʙʥʳʡ 

ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʜʦʩʪʫʧʝʥ ʥʘ ʜʚʫʭ ʷʟʳʢʘʭ: ʫʢʨʘʠʥʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ. 

ʀʩʭʦʜʷ ʠʟ ʫʢʘʟʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʦʨʪʘʣʘ, ʧʝʨʝʜ ʜʠʟʘʡʥʝʨʦʤ ʧʨʝʜʩʪʘʣʘ ʟʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʜʠʥʘʢʦʚʦ ʦʪʦʙʨʘʞʘʪʴʩʷ 

ʧʨʠ ʫʢʘʟʘʥʥʳʭ ʣʦʢʘʣʠʟʘʮʠʷʭ (ʫʢʨʘʠʥʩʢʘʷ, ʘʥʛʣʠʡʩʢʘʷ) ʠ ʩʦʭʨʘʥʷʪʴ 

ʧʨʦʩʪʦʪʫ ʠ ʣʘʢʦʥʠʯʥʦʩʪʴ ʥʘ ʨʘʟʥʳʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʆʙʱʝʠʟʚʝʩʪʥʳʡ ʬʘʢʪ, ʯʪʦ ʣʘʪʠʥʠʮʘ ʠ ʢʠʨʠʣʣʠʮʘ ʠʤʝʶʪ ʨʘʟʥʳʡ ʦʙʲʝʤ 

ʪʝʢʩʪʘ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʩʤʳʩʣʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ. ʂʠʨʠʣʣʠʮʘ ʟʘʥʠʤʘʝʪ ʥʘ 

10% ʙʦʣʴʰʝ ʪʝʢʩʪʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʯʝʤ ʪʦʪ ʞʝ ʪʝʢʩʪ ʥʘ ʣʘʪʠʥʠʮʝ.  
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ɺ ʮʝʣʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ: 

ī ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ; 

ī ʩʪʨʘʥʠʮʘ ʩ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʅʝʞʠʥʝ; 

ī ʙʣʦʢ ʩʪʨʘʥʠʮ çɺʠʟʥʘʯʥʽ ʤʽʩʮʷè; 

ī ʙʣʦʢ ʩʪʨʘʥʠʮ çɼʣʷ ʪʫʨʠʩʪʘè; 

ī ʢʘʨʪʘ; 

ī ʢʦʥʪʘʢʪʳ. 

ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʦʙʣʦʞʢʠ ʩʘʡʪʘ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʳʩʪʨʦ ʚʥʠʢʥʫʪʴ ʚ ʩʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʧʦʢʘʟʘʚ 

ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘ ʬʦʥʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʢʦʥʢʫʨʝʥʪʦʚ. ɺ 

ʩʠʩʪʝʤʝ çʅʝʞʠʥ ʊʫʨʠʩʪʠʯʝʩʢʠʡè ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʘ ʠʤʝʥʥʦ çɺʘʨʪʦ ʧʦʙʘʯʠʪʠè - ʩʣʫʯʘʡʥʳʡ ʚʳʚʦʜ 4 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʠʟ ʦʙʱʝʛʦ ʩʧʠʩʢʘ ʚʩʝʭ ʧʘʤʷʪʦʢ, ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʘʫʜʠʦʛʠʜʝ ʧʦ ʛʦʨʦʜʫ ʠ ʢʘʣʝʥʜʘʨʴ ʧʘʤʷʪʥʳʭ ʜʘʪ ʜʣʷ ʛʦʨʦʜʘ, ʙʣʦʢ ʥʦʚʦʩʪʝʡ 

ʠ ʘʥʦʥʩʘ, ʘ ʪʘʢʞʝ ʩʩʳʣʢʫ ʥʘ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʜʠʟʘʡʥʝʨ ʠʩʧʦʣʴʟʦʚʘʣ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ web-ʜʠʟʘʡʥʘ, ʘ ʠʤʝʥʥʦ ʵʬʬʝʢʪʳ ʧʘʨʘʣʣʘʢʩʘ ʠ ʙʣʦʯʥʳʡ ʜʠʟʘʡʥ. 

ʊʘʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴ 

ʧʨʦʩʪʳʝ ʵʣʝʤʝʥʪʳ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʨʝʘʣʠʷʤ. 

ɹʣʦʢʠ ʩʪʨʘʥʠʮ çɺʠʟʥʘʯʥʽ ʤʽʩʮʷè ʠ çɼʣʷ ʪʫʨʠʩʪʘè ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ 

ʰʘʙʣʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦʨʪʘʣʦʤ, ʥʝ 

ʟʘʩʪʘʚʣʷʷ ʝʛʦ ʢʘʞʜʳʡ ʨʘʟ ʠʟʫʯʘʪʴ ʣʦʛʠʢʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʩʪʨʘʥʠʮ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʠʥʘʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʚʩʝʭ 

ʩʪʨʘʥʠʮʘʭ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʰʘʧʢʘ ʩʘʡʪʘ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʤʝʥʶ, 

breadcrumbs, ʙʦʢʦʚʦʝ ʤʝʥʶ ʠ ʬʫʪʪʝʨ.  

Breadcrumbs - ʵʪʦ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʮʝʧʦʯʢʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʫʪʴ ʧʦ ʩʠʩʪʝʤʝ. 

ʉʪʦʠʪ ʪʘʢʞʝ ʫʧʦʤʷʥʫʪʴ ʩʪʨʘʥʠʮʫ çʂʘʨʪʘè. ɽʝ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʜʣʷ ʩʠʩʪʝʤʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʦʙʩʪʚʝʥʥʳʡ ʩʣʦʡ ʢʘʨʪʳ ʩ 

ʥʘʥʝʩʝʥʥʳʤʠ ʛʦʨʦʜʩʢʠʤʠ ʣʦʢʘʮʠʷʤʠ ʠ ʫʥʠʢʘʣʴʥʳʤ ʜʠʟʘʡʥʦʤ ʤʘʨʢʝʨʦʚ. 

ɽʝ ʬʫʥʢʮʠʦʥʘʣ ʜʦʧʦʣʥʝʥ ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʚʠʜʘʤ ʧʘʤʷʪʦʢ, 

ʢʦʪʦʨʳʝ ʟʘʜʘʥʳ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʂʘʨʪʘ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʚʩʝʭ ʩʪʨʘʥʠʮʘʭ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ. 

ʄʦʙʠʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ï ʚʘʞʥʘʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ 

ʢʘʢ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʫʧʥʦʡ ʥʘ ʚʩʝʭ ʪʠʧʘʭ ʫʩʪʨʦʡʩʪʚ. ʈʝʟʫʣʴʪʘʪ ʙʳʣ 

ʜʦʩʪʠʛʥʫʪ ʩ ʧʦʤʦʱʴʶ ʤʝʜʠʘ-ʟʘʧʨʦʩʦʚ ʢ ʦʪʜʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʦʟʜʘʥʥʦʛʦ 

ʰʘʙʣʦʥʘ. ʄʠʥʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʵʢʨʘʥʘ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 240 ʧʠʢʩʝʣʝʡ, ʥʦ, ʜʣʷ ʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʦʩʪʫʧʥʦ ʙʝʩʧʣʘʪʥʦ ʚ Google Play ʠ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʆʉ Android ʥʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ 3.0. ʉʦʛʣʘʩʥʦ 

ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ Google, ʵʪʦ ʧʦʢʨʳʚʘʝʪ 97.4% ʫʩʪʨʦʡʩʪʚ, 

ʘʢʪʠʚʥʳʭ ʚ Google Play. ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʟʘʥʠʤʘʝʪ 

ʤʥʦʛʦ ʤʝʩʪʘ, ʤʝʥʴʰʝ 20 ʄɹ ʧʘʤʷʪʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʨʠʪʠʯʥʦ ʜʣʷ 

ʥʝʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ 
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ʷʟʳʢʘ ʮʝʣʠʢʦʤ ʤʝʥʷʝʪʩʷ ʠ ʷʟʳʢ ʧʨʠʣʦʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʚ ʥʸʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʰʝʫʧʦʤʷʥʫʪʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠʥʮʠʧʳ Material 

Design ʦʪ Google ï ʠʥʬʦʨʤʘʮʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʙʣʦʢʘʤʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʠʢʪʦʛʨʘʤʤʳ, ʦʙʱʝʧʨʠʥʷʪʳʝ ʠʢʦʥʢʠ, ʜʠʟʘʡʥ ʩʜʝʣʘʥ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦʩʪʳʤ ʠ ʧʦʥʷʪʥʳʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠʣʦʞʝʥʠʝ ʚʠʟʫʘʣʴʥʦ 

ʥʘʧʦʤʠʥʘʝʪ ʧʨʠʣʦʞʝʥʠʷ ʦʪ Google, ʩ ʮʝʣʴʶ ʚʦʩʧʨʠʷʪʠʷ ʧʨʠʚʳʯʥʳʤ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʜʠʟʘʡʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʣʳʡ ʠ ʟʝʣʝʥʳʡ ʮʚʝʪʘ, ʢʦʪʦʨʳʝ 

ʭʦʨʦʰʦ ʛʘʨʤʦʥʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩʦʟʜʘʶʪ ʜʦʩʪʘʪʦʯʥʳʡ ʢʦʥʪʨʘʩʪ, ʘ 

ʪʘʢʞʝ ʩʠʤʚʦʣʠʟʠʨʫʶʪ ʮʚʝʪʘ ʏʝʨʥʠʛʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʚ ʮʝʣʦʤ ʧʦʚʪʦʨʷʝʪ ʬʫʥʢʮʠʦʥʘʣ ʩʘʡʪʘ, ʦʜʥʘʢʦ 

ʘʜʘʧʪʠʨʫʝʪ ʝʛʦ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʅʝʢʦʪʦʨʳʝ ʤʦʜʫʣʠ ʩʘʡʪʘ, ʥʝ 

ʩʪʦʣʴ ʢʨʠʪʠʯʥʳʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ 

ʝʛʦ ʣʝʛʢʦʚʝʩʥʦʩʪʠ ʠ ʠʟʣʠʰʥʝʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. ʆʜʥʘʢʦ ʚ ʧʨʠʣʦʞʝʥʠʝ ʜʦʙʘʚʣʝʥʳ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʣʴʢʦ ʥʘ ʤʦʙʠʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ï ʵʪʦ QR-ʩʢʘʥʝʨ ʠ 

GPS-ʚʦʟʤʦʞʥʦʩʪʠ. 

QR-ʩʢʘʥʝʨ ʠʩʧʦʣʴʟʫʝʪ ʚʩʪʨʦʝʥʥʫʶ ʢʘʤʝʨʫ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʦʜʦʚ ʥʘ ʪʘʙʣʠʯʢʘʭ ʩ QR-ʢʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʝʪʩʷ 

ʫʩʪʘʥʦʚʠʪʴ ʦʢʦʣʦ ʚʩʝʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʪʦʨʳʭ 

ʭʨʘʥʠʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ. ʇʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥ ʥʘ ʩʪʨʘʥʠʮʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʤʷʪʢʠ. 

ʆʜʥʘʢʦ ʵʪʠ ʪʘʙʣʠʯʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠ ʙʝʟ ʤʦʙʠʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ çʅʝʞʠʥ ʊʫʨʠʩʪʠʯʝʩʢʠʡè ʝʩʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʝʩʪʴ ʣʶʙʦʡ 

ʜʨʫʛʦʡ QR-ʩʢʘʥʝʨ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʜʝʨʞʘʪ ʩʩʳʣʢʫ ʥʘ ʩʪʨʘʥʠʮʫ ʧʦʨʪʘʣʘ ʩ 

ʦʧʠʩʘʥʠʝʤ ʜʘʥʥʦʡ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ. 

ʅʘʣʠʯʠʝ GPS ʤʦʜʫʣʷ ʚ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʦʪʢʨʳʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʦʧʦʣʥʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʨʪʘʣʘ ʚ ʤʦʙʠʣʴʥʦʤ 

ʧʨʠʣʦʞʝʥʠʠ. ɹʳʣ ʨʘʩʰʠʨʝʥ ʬʫʥʢʮʠʦʥʘʣ ʩʪʨʘʥʠʮʳ çʂʘʨʪʘè ʠ ʜʦʙʘʚʣʝʥʘ 

ʩʪʨʘʥʠʮʘ çʇʦʨʫʯè.  

ɺ ʥʘʰʝʤ ʧʨʠʣʦʞʝʥʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʨʪʳ ʦʪ 

Google, ʢʘʢ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠ ʧʨʠʚʳʯʥʳʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʆʉ 

Android. ʉʪʨʘʥʠʮʘ çʂʘʨʪʘè ʚʳʧʦʣʥʷʝʪ ʪʝ ʞʝ ʬʫʥʢʮʠʠ, ʯʪʦ ʠ ʥʘ ʧʦʨʪʘʣʝ ï 

ʦʪʦʙʨʘʞʘʝʪ ʚʩʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ 

ʬʠʣʴʪʨʘ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʠ ʛʨʫʧʧʘʤ ʦʙʲʝʢʪʦʚ, ʦʜʥʘʢʦ ʩ 

ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪʢʨʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʣʦʞʠʪʴ 

ʤʘʨʰʨʫʪ ʢ ʚʳʙʨʘʥʥʦʡ ʧʘʤʷʪʢʝ ʦʪ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ çGoogle ʂʘʨʪʳè. 

ʉʪʨʘʥʠʮʘ çʇʦʨʫʯè ʫʯʠʪʳʚʘʝʪ ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʦʪʦʙʨʘʞʘʷ ʙʣʠʞʘʡʰʠʝ ʢ ʥʝʤʫ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʨʘʜʠʫʩʝ, ʫʢʘʟʳʚʘʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʧʘʤʷʪʢʝ ʚ ʤʝʪʨʘʭ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʦʙʲʝʢʪ, ʯʪʦʙʳ ʫʟʥʘʪʴ ʦ ʥʝʤ ʙʦʣʴʰʝ, ʣʠʙʦ 

ʧʨʦʣʦʞʠʪʴ ʢ ʥʝʤʫ ʤʘʨʰʨʫʪ. ʇʦʜʦʙʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʨʝʘʣʠʟʦʚʘʥ ʥʘ 
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ʩʪʨʘʥʠʮʝ ʢʘʞʜʦʡ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ: ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʘʤʷʪʢʠ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʟʢʦ ʢ ʫʢʘʟʘʥʥʦʤʫ ʦʙʲʝʢʪʫ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʟʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʘ ʠ ʫʩʧʝʰʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʛʦʨʦʜʝ ʅʝʞʠʥ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʞʠʪʝʣʷʤ ʠ ʪʫʨʠʩʪʘʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʩ ʧʦʤʦʱʴʶ ʫʞʝ 

ʧʨʠʚʳʯʥʳʭ ʜʣʷ ʥʘʩ ʫʩʪʨʦʡʩʪʚ, ʨʝʘʣʠʟʫʷ ʧʨʠʥʮʠʧʳ ʫʤʥʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ 

ʛʦʨʦʜʘ. 

 

ʉʧʠʩʦʢ ʩʩʳʣʦʢ 

1.  http://nizhyn-travel.com.ua/ 

2.  https://play.google.com/store/apps/details?id=stu.cn.ua.nizhyntravel 
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Scientific leader: Grebennik A. G. 

Annotation: The study is dedicated to development of UIs for mobile and web 

applications that will be easy to use at home or while travelling. The level of 

lucidity, accessibility and convenience of the UI directly influences the 

attraction of public attention to studying history, raising the quality of 

informing the users about the variety of tourist services of the city. The system 

of applications, developed  for different devices and based on modern 

technologies, realizes the principles of a smart tourist city.  

Key words: web application, mobile app, user inteerface. 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʽʚ ʟ ʷʜʝʨʥʠʤʠ ʪʘ ʨʘʜʽʘʮʽʡʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʚʢʣʶʯʥʦ ʟ ʦʙôʻʢʪʘʤʠ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʚ ʋʢʨʘʾʥʽ 

ʥʘʢʦʧʠʯʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʜʞʝʨʝʣ ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽʟʦʪʦʧʥʠʭ ʜʞʝʨʝʣ ʰʚʠʜʢʠʭ ʥʝʡʪʨʦʥʽʚ 

(ɼʐʅ). ɿʥʘʯʥʘ ʾʭ ʯʘʩʪʠʥʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʙʝʟ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʚʠʤʦʛ 

ʩʘʥʽʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʟʦʢʨʝʤʘ ʙʝʟ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ  

ʟʘʭʠʩʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ [1]. ʆʪʞʝ, ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʟʘʜʘʯ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ ʜʣʷ 

ʜʦʚʛʦʪʝʨʤʽʥʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ɼʐʅ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ɼʐʅ. ɺ ʧʨʦʮʝʩʽ ʾʾ ʨʦʟʨʦʙʢʠ ʙʫʣʠ ʚʠʢʦʥʘʥʽ 

ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

-ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʩʢʣʘʜʫ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʚ ʋʢʨʘʾʥʽ 

ʥʝʡʪʨʦʥʥʠʭ ʜʞʝʨʝʣ ɼʐʅ-7, ɼʐʅ-8 ʪʘ ɼʐʅ-9; 

-ʨʦʟʨʘʭʫʥʦʢ ʟʤʽʥʠ ʟ ʯʘʩʦʤ ʨʘʜʽʦʥʫʢʣʽʜʥʦʛʦ ʩʢʣʘʜʫ ɼʐʅ. ʇʨʠ ʮʴʦʤʫ  

ʟʦʢʨʝʤʘ ʚʽʜʤʽʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʟ ʯʘʩʦʤ ʚʠʭʦʜʫ ʥʝʡʪʨʦʥʽʚ ʪʘ 

ʧʦʪʫʞʥʦʩʪʽ ʜʦʟʠ ʛʘʤʤʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʥʘʢʦʧʠʯʝʥʥʷ 
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Pu; 

-ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ɼʐʅ; 

-ʦʧʪʠʤʽʟʘʮʽʷ ʨʦʟʤʽʱʝʥʥʷ ɼʐʅ ʨʽʟʥʠʭ ʪʠʧʽʚ ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤ ʂʆʄʇɸʉ 3D ʪʘ 3dsMax; 

-ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʚʽʨʪʫʘʣʴʥʦʛʦ "ʤʘʢʨʦʜʞʝʨʝʣʘ" (ʨʽʚʥʦʤʽʨʥʦʾ ʩʫʤʽʰʽ 

ʤʘʪʝʨʽʘʣʽʚ ʢʘʩʝʪʠ ʢʦʥʪʝʡʥʝʨʘ ʽ ʤʘʪʝʨʽʘʣʽʚ ɼʐʅ, ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʧʦ ʚʩʴʦʤʫ ʦʙ'ʻʤʫ ʢʘʩʝʪʠ) ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʨʦʟʨʘʭʫʥʢʫ ʟʘʭʠʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʪʝʡʥʝʨʫ; 

-ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʟʘʭʠʩʥʦʛʦ ʢʦʥʪʝʡʥʝʨʫ; 

-ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʫʞʥʦʩʪʽ ʜʦʟʠ (ʇɼ) ʧʦʙʣʠʟʫ ʢʦʥʪʝʡʥʝʨʫ ʤʝʪʦʜʦʤ 

ʄʦʥʪʝ- ʂʘʨʣʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ MCNP ʪʘ Scale; 

-ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʩʫʢʫʧʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʜʝʢʽʣʴʢʦʭ 

ʢʦʥʪʝʡʥʝʨʽʚ ʚ ʩʭʦʚʠʱʽ; 

-ʨʦʟʨʘʭʫʥʦʢ ʩʫʢʫʧʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʢʦʥʪʝʡʥʝʨʽʚ ʟ ɼʐʅ ʚ 

ʩʭʦʚʠʱʽ, ʟʦʢʨʝʤʘ ʚ ʧʨʠʷʤʢʫ (ʥʘ ʧʨʠʢʣʘʜʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʩʭʦʚʠʱʘ 

ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʜʞʝʨʝʣ, ʷʢʝ ʧʦʙʫʜʦʚʘʥʝ ʥʘ 

ʤʘʡʜʘʥʯʠʢʫ "ɺʝʢʪʦʨ" ʚ ʟʦʥʽ ʚʽʜʯʫʞʝʥʥʷ [1]. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʇɼ ʧʨʦʚʦʜʠʚʩʷ ʘʥʘʣʽʟ ʚʢʣʘʜʫ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʝʡʪʨʦʥʽʚ ʚʥʘʩʣʽʜʦʢ ʨʝʘʢʮʽʾ 
9
Be(Ŭ, n)

12
C (ʚʢʣʘʜ 

ʚʪʦʨʠʥʥʠʭ ʨʝʘʢʮʽʡ, ʥʘʧʨʠʢʣʘʜ, (n, 2n) ï ʥʝʟʥʘʯʥʠʡ) ʪʘ ʛʘʤʤʘ ï ʢʚʘʥʪʽʚ, 

ʟʦʢʨʝʤʘ ʚʥʘʩʣʽʜʦʢ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʨʦʟʧʘʜʫ ʽʟʦʪʦʧʽʚ Pu ʽ 
241

Am, 
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164 

 

ʨʝʘʢʮʽʾ 
9
Be(Ŭ, n1)

12
C* ʟʽ ʟʙʫʜʞʝʥʥʷʤ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʮʴʦʛʦ ʷʜʨʘ), 

ʚʪʦʨʠʥʥʠʭ ʛʘʤʤʘ-ʢʚʘʥʪʽʚ ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʥʝʡʪʨʦʥʽʚ ʟ ʤʘʪʝʨʽʘʣʘʤʠ ʜʞʝʨʝʣʘ ʽ 

ʢʦʥʪʝʡʥʝʨʘ, ʚʢʣʶʯʘʶʯʠ ʧʘʨʘʬʽʥ (ʥʘʡʞʦʨʩʪʢʽʰʠʤʠ ʟ ʥʠʭ ʻ ʪʽ ʞ ʛʘʤʤʘ-

ʢʚʘʥʪʠ ʟ ʝʥʝʨʛʽʻʶ 4,44 ʄʝɺ ʚʽʜ ʨʝʘʢʮʽʾ ʥʝʧʨʫʞʥʦʛʦ ʨʦʟʩʽʶʚʘʥʥʷ ʥʘ ʷʜʨʘʭ 
12
C, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʚʦʜʥʝʚʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʭʠʩʪʫ ʽ 2,22 ʄʝɺ 

ʚʥʘʩʣʽʜʦʢ ʨʝʘʢʮʽʾ H(n,g)D. ɭ ʪʘʢʦʞ ʚʝʣʠʢʠʡ ʩʧʝʢʪʨ ʽʥʰʠʭ ʛʘʤʤʘ- ʣʽʥʽʡ, ʱʦ 

ʚʠʧʨʦʤʽʥʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʚʟʘʻʤʦʜʽʾ ʥʝʡʪʨʦʥʽʚ ʟ ʨʽʟʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ɼʐʅ ʪʘ ʢʦʥʪʝʡʥʝʨʫ. ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʥʝʡʪʨʦʥʥʽ ʚʟʘʻʤʦʜʽʾ ʤʦʞʫʪʴ ʛʝʥʝʨʫʚʘʪʠ ʛʘʤʤʘ-ʢʚʘʥʪʠ ʟ ʝʥʝʨʛʽʻʶ, ʱʦ 

ʜʦʩʷʛʘʻ 12 Mʝɺ. ʂʨʽʤ ʪʦʛʦ, ʥʝʟʥʘʯʥʠʡ ʚʢʣʘʜ ʤʦʞʫʪʴ ʜʘʚʘʪʠ ʛʘʤʤʘ-ʢʚʘʥʪʠ 

ʚʽʜ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʨʦʟʧʘʜʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʥʘʚʝʜʝʥʠʭ ʧʨʠ ʘʢʪʠʚʘʮʽʾ 

ʥʝʡʪʨʦʥʘʤʠ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʞʝʨʝʣʘ, ʢʦʥʪʝʡʥʝʨʘ ʪʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʮʝʩʽ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʥʝʡʪʨʦʥʥʠʭ 

ʜʞʝʨʝʣ.  

ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʣʷ ʥʘʡʙʽʣʴʰ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʚʠʧʘʜʢʫ 

(ʟʙʝʨʽʛʘʥʥʷ 84  ɼʐʅ ï 9 ʟ ʩʫʤʘʨʥʠʤ ʚʠʭʦʜʦʤ ʥʝʡʪʨʦʥʽʚ 5,0Ö10
8
 ʥʝʡʪʨ./ʩ) ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʂ=2 ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʚʠʤʦʛʘʤʠ ʆʉʇʋ-2005) ʤʘʢʩʠʤʘʣʴʥʘ ʇɼ ʥʘ ʧʦʚʝʨʭʥʽ ʢʦʥʪʝʡʥʝʨʫ 

(ʧʨʠʡʤʘʣʘʩʴ ʚʽʜʩʪʘʥʴ 10 ʩʤ) ʩʢʣʘʜʘʻ 1,58 ʤɿʚ/ʛʦʜ, ʚ ʪʦʤʫ ʯʠʩʣʽ  ʥʝʡʪʨʦʥʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ï 0,62 ʤɿʚ/ʛʦʜ , ʚʪʦʨʠʥʥʝ ʛʘʤʤʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ï 0,62 

ʤɿʚ/ʛʦʜ, ʧʝʨʚʠʥʥʝ ʛʘʤʤʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 4,44 ʄʝɺ ï 0,34 ʤɿʚ/ʛʦʜ, ʛʘʤʤʘ 

ʢʚʘʥʪʠ ʚʥʘʩʣʽʜʦʢ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʨʦʟʧʘʜʫ ʽʟʦʪʦʧʽʚ Pu + 
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0,001 ʤɿʚ/ʛʦʜ. 

ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ ʪʘʢʠʭ ʢʦʥʪʝʡʥʝʨʽʚ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʧʨʠʷʤʢʫ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʩʭʦʚʠʱʘ ʩʫʤʘʨʥʘ ʇɼ ʪʘʢʦʞ ʥʝ ʙʫʜʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 2 

ʤɿʚ/ʛʦʜ (ʤʘʢʩʠʤʘʣʴʥʘ ʇɼ ʥʘ ʧʦʚʝʨʭʥʽ ʢʦʥʪʝʡʥʝʨʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʚʠʤʦʛʘʤʠ ʩʘʥʽʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ). 

ʈʦʟʨʦʙʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʣʷ ʜʦʚʛʦʪʝʨʤʽʥʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ  

ʢʦʥʪʝʡʥʝʨʽʚ Pu ï Be ʽʟʦʪʦʧʥʠʭ ʜʞʝʨʝʣ ʥʝʡʪʨʦʥʽʚ. ʄʦʜʝʣʴ ʚʨʘʭʦʚʫʻ ʥʝ 

ʪʽʣʴʢʠ ʜʦʟʫ ʚʽʜ ʥʝʡʪʨʦʥʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʘʣʝ ʽ ʜʦʟʫ ʚʽʜ ʚʪʦʨʠʥʥʦʛʦ ʪʘ 

ʧʝʨʚʠʥʥʦʛʦ  ʛʘʤʤʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʇʦʢʘʟʘʣʠ  ʚʥʝʩʦʢ ʚ ʩʫʤʘʨʥʫ ʜʦʟʫ ʚʽʜ 

ʧʝʨʚʠʥʥʠʭ ʛʘʤʤʘ ʢʚʘʥʪʽʚ ï 4,44 ʄʝɺ, ʚʥʘʩʣʽʜʦʢ ʨʝʘʢʮʽʾ 
9
Be(Ŭ, n1)

12
C ʟʽ 

ʟʙʫʜʞʝʥʥʷʤ ʷʜʨʘ ʧʝʨʰʦʛʦ ʨʽʚʥʷ 
12
C, ʘ ʪʘʢʦʞ ʚʪʦʨʠʥʥʠʭ ʛʘʤʤʘ ʢʚʘʥʪʽʚ ʚʽʜ 

ʚʟʘʻʤʦʜʽʾ ʥʝʡʪʨʦʥʽʚ ʟ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʚʢʣʶʯʘʶʯʠ 

ʧʘʨʘʬʽʥʦʚʝ ʝʢʨʘʥʫʚʘʥʥʷ. ʅʘʡʞʦʨʩʪʢʽʰʠʤ ʻ ʪʽ ʛʘʤʤʘ ï ʢʚʘʥʪʠ  ʟ ʝʥʝʨʛʽʻʙ 

4.44 ʄʝɺ ʚʽʜ ʨʝʘʢʮʽʾ ʥʝʜʨʫʞʥʴʦʛʦ ʨʦʟʩʽʶʚʘʥʥʷ ʥʝʡʪʨʦʥʽʚ ʥʘ ʷʜʨʘʭ 
12
C ʪʘ 

ʛʘʤʤʘ ï ʢʚʘʥʪʠ  ʟ ʝʥʝʨʛʽʻʶ 2.22 ʄʝɺ ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʥʘʩʣʽʜʦʢ H(n,g)D 

ʨʝʘʢʮʽʾ. 

ʄʠ ʨʦʟʨʘʭʫʚʘʣʠ ʟʤʽʥʠ ʟ ʯʘʩʦʤ ʨʘʜʽʦʥʫʢʣʽʜʥʦʛʦ ʩʢʣʘʜʫ ʜʞʝʨʝʣ 

ʰʚʠʜʢʠʭ ʥʝʡʪʨʦʥʽʚ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʟ ʯʘʩʦʤ 

ʚʠʭʦʜʫ ʥʝʡʪʨʦʥʽʚ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʜʦʟʠ ʛʘʤʤʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ  ʚ ʥʘʩʣʽʜʦʢ 

ʥʘʢʦʧʠʯʝʥʥʷ 
241
Am ʚ ʧʨʦʮʝʩʽ ɓ

-
- ʨʦʟʧʘʜʫ ʜʦʤʽʰʢʽʚ 

241
Pu. ʈʦʟʨʦʙʣʝʥʘ 

ʤʦʜʝʣʴ çʤʘʢʨʦʜʞʝʨʝʣʘè (ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʦʤʦʛʝʥʥʫ ʩʫʤʽʰ ʤʘʪʝʨʽʘʣʽʚ 

ʢʘʩʝʪʠ ʢʦʥʪʝʡʥʝʨʘ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʜʞʝʨʝʣʘ ʰʚʠʜʢʠʭ ʥʝʡʪʨʦʥʽʚ) ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʨʦʟʨʘʭʫʥʢʫ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʪʝʡʥʝʨʘ. ɼʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʫʞʥʦʩʪʽ ʜʦʟʠ ʧʦʙʣʠʟʫ ʢʦʥʪʝʡʥʝʨʘ ʚʠʢʦʨʠʩʪʦʚʫ
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ʚʘʣʠʩʷ  ʧʨʦʛʨʘʤʠ MCNP ʪʘ Scalʝ, ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʪʫʞʥʦʩʪʽ 

ʜʦʟʠ ʜʣʷ 14 ʢʦʥʪʝʡʥʝʨʽʚ ʟ ʜʞʝʨʝʣʘʤʠ ʰʚʠʜʢʠʭ ʥʝʡʪʨʦʥʽʚ ʷʢʝ ʧʦʙʫʜʦʚʘʥʝ 

ʥʘ ʤʘʡʜʘʥʯʠʢʫ "ɺʝʢʪʦʨ" ʚ  ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʟʦʥʽ ʚʽʜʯʫʞʝʥʥʷ. 
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MATHEMATICAL MODELING OF PROCESS LONG ï TERM STORAGE 

ISOTOPIC NEUTRON SOURCES 

 

V.G. Batiy, S.V. Kupriianchuk, S.S Pidbereznii, V.M. Rudro, A.O. Kholodiuk 

Institute for Safety Problem of NPP NAS Ukraine? Chernobyl 

D.F. Fedorchenko 

National Science Center "Kharkov Institute of Physics and Technology", 

Kharkov 

 

We developed the mathematical model for the long-term container storage of 

Pu-Be isotopic neutron sources. The model considers not only the dose from 

neutrons, but also dose from the accompanying gamma radiation. We showed 

the significant contribution to the total dose from the primary 4.44 MeV 

photons originating from the 
9
Be(Ŭ, n)

12
C reaction with excitation of the 

12
C 

nucleus first level, and also from the secondary photons due to the neutron 

interaction with construction materials, particularly from the reactions on the 

paraffin shielding. The later include 4.44 MeV photons from neutron inelastic 

scattering on 
12

C and 2,22 MeV photons from H(n,g)D reaction.  

We calculated the time dependence of the neutron source radionuclide 

composition. The neutrons yield and gamma radiation doses increase due to 

the 
241

Am accumulation resulting from 
241
Pu ɓ

-
- decay. We developed the 

"macrosource" model (using the homogeneous mixture of source and container 

cassete materials) optimized for the calculations of container safety features. 

Using MCNP and Scale codes we calculated dose rates around the single 

container and also the dose rate for the 14 containers with fast neutron sources 
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in the storage facility built at the "Vector" site of in the Chornobyl exclusion 

zone. 

 

 

 

ɺʇʃʀɺ ɿʄɯʅʀ ɺʃɸʉʊʀɺʆʉʊɽʁ ʆʉʅʆɺʅʆɻʆ ʄɽʊɸʃʋ 

ʂʆʈʇʋʉʋ ʈɽɸʂʊʆʈɸ ɺʅɸʉʃɯɼʆʂ ʅɽʁʊʈʆʅʅʆɻʆ 

ʆʇʈʆʄɯʅɽʅʅʗ ʅɸ ɿɸʃʀʐʂʆɺʀʁ ʈɽʉʋʈʉ 

 

ʂʫʮʝʥʢʦ ʆʣʝʢʩʽʡ ɻʨʠʛʦʨʦʚʠʯ, ʂʘʜʝʥʢʦ ɯʛʦʨ ʄʠʢʦʣʘʡʦʚʠʯ, ʍʘʨʠʪʦʥʦʚʘ 

ʃʝʩʷ ɺʘʩʠʣʽʚʥʘ, ʍʘʨʠʪʦʥʦʚ ʆʣʝʢʩʽʡ ʄʠʭʘʡʣʦʚʠʯ 

 
 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʟʘʜʘʯ ʩʫʯʘʩʥʦʾ ʚʽʪʯʠʟʥʷʥʦʾ ʘʪʦʤʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʢʦʨʧʫʩʽʚ ʨʝʘʢʪʦʨʽʚ ɺɺɽʈ.  

ʂʦʨʧʫʩ ʨʝʘʢʪʦʨʫ, ʷʢ ʝʣʝʤʝʥʪ, ʱʦ ʥʝ ʧʽʜʣʷʛʘʻ ʟʘʤʽʥʽ, ʚʠʟʥʘʯʘʻ ʽ ʨʝʩʫʨʩ 

ʝʥʝʨʛʦʙʣʦʢʫ ʚ ʮʽʣʦʤʫ. ʆʮʽʥʢʘ ʨʝʩʫʨʩʫ ʢʦʨʧʫʩʽʚ ʨʝʘʢʪʦʨʽʚ ʟʘ ʢʨʠʪʝʨʽʷʤʠ 

ʦʧʦʨʫ ʰʚʠʜʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ʧʝʨʝʜʙʘʯʘʻ ʧʦʻʜʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʨʽʟʥʠʭ 

ʪʠʧʽʚ: ʥʝʡʪʨʦʥʥʦ-ʬʽʟʠʯʥʠʭ, ʪʝʧʣʦʛʽʜʨʘʚʣʽʯʥʠʭ, ʩʪʨʫʢʪʫʨʥʠʭ, ʨʦʟʨʘʭʫʥʢʽʚ 

ʤʝʭʘʥʽʢʠ ʨʫʡʥʫʚʘʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ ʟʨʘʟʢʽʚ-

ʩʚʽʜʢʽʚ. ɿʦʢʨʝʤʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʧʨʦʙʫʚʘʥʴ ʟʨʘʟʢʽʚ-ʩʚʽʜʢʽʚ ʥʝ ʣʠʰʝ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʨʝʥʜ ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʠʭʢʦʩʪʽ, ʘʣʝ ʡ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʧʨʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʥʘʩʣʽʜʦʢ ʥʝʡʪʨʦʥʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ. ɺ ʙʽʣʴʰʦʩʪʽ 

ʨʦʟʨʘʭʫʥʢʽʚ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʦʮʽʥʢʫ ʤʽʮʥʦʩʪʽ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʦʧʦʨʫ 

ʰʚʠʜʢʦʤʫ ʨʫʡʥʫʚʘʥʥʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʽʥʽʤʘʣʴʥʽ ʛʘʨʘʥʪʦʚʘʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʝʦʧʨʦʤʽʥʝʥʦʤʫ ʩʪʘʥʫ ʢʦʨʧʫʩʫ.  

ʆʩʪʘʪʦʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʤʝʭʘʥʽʢʠ ʨʫʡʥʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, 

ʜʣʷ ʧʽʜʥʘʧʣʘʚʦʯʥʠʭ ʜʝʬʝʢʪʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʫʞʥʴʦ-

ʧʣʘʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʦʚʝʜʽʥʢʠ ʤʘʪʝʨʽʘʣʫ. ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʦ ʧʨʠʧʫʩʢʘʻʪʴʩʷ, 

ʱʦ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʜʝʬʝʢʪʠ ʟ ʙʽʣʴʰʠʤʠ ʧʣʦʱʘʤʠ ʙʝʨʝʛʽʚ (ʟ 

ʤʝʥʰʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʥʘʧʽʚʦʩʝʡ ʪʨʽʱʠʥʠ (a/c=0,3, ʘ ʥʝ a/c=0,7)). ɼʣʷ 

ʩʮʝʥʘʨʽʾʚ ʟ ʨʽʟʢʠʤ ʽ ʛʣʠʙʦʢʠʤ ʟʘʭʦʣʦʜʞʫʚʘʥʥʷʤ (ʪʠʧʫ LOCA), ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʫʞʝ ʰʚʠʜʢʦʶ ʽ ʜʫʞʝ ʩʠʣʴʥʦʶ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨʠ 

ʪʝʧʣʦʥʦʩʽʷ, ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʢʽʥʮʝʚʫ ʦʮʽʥʢʫ ʤʽʮʥʦʩʪʽ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʚʝʜʽʥʢʘ ʥʘʧʣʘʚʣʝʥʥʷ. ʅʘʡʛʽʨʰʽ (ʤʽʥʽʤʘʣʴʥʽ) ʟʥʘʯʝʥʥʷ 

ʜʦʧʫʩʪʠʤʦʾ ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʠʭʢʦʩʪʽ ʜʣʷ ʪʘʢʠʭ ʩʮʝʥʘʨʽʾʚ ʯʘʩʪʦ 

ʜʦʩʷʛʘʶʪʴʩʷ ʚ ʪʦʯʢʘʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʙʣʠʟʫ ʽʥʪʝʨʬʝʡʩʥʦʾ ʧʦʚʝʨʭʥʽ 

çʥʘʧʣʘʚʣʝʥʥʷ-ʦʩʥʦʚʥʠʡ ʤʝʪʘʣè. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʤʘʪʝʨʽʘʣ 

ʥʘʧʣʘʚʣʝʥʥʷ ʻ ʙʽʣʴʰ ʧʣʘʩʪʠʯʥʠʤ ʟʘ ʦʩʥʦʚʥʠʡ ʤʝʪʘʣ. ʆʪʞʝ, ʟʘʣʠʰʢʦʚʽ 

ʧʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ ʥʘʧʣʘʚʣʝʥʥʷ ʚʠʱʽ. ʗʢ ʧʦʢʘʟʫʶʪʴ ʨʦʟʨʘʭʫʥʢʠ, 

ʤʘʢʩʠʤʫʤ ʟʘʣʠʰʢʦʚʠʭ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʚ ʥʘʧʣʘʚʣʝʥʥʽ ʟʥʘʭʦʜʠʪʴʩʷ 

ʚ ʟʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʨʽʱʠʥʠ. ʇʽʜ ʯʘʩ ʨʦʟʭʦʣʦʜʞʫʚʘʥʥʷ, ʷʢʝ ʥʘʩʪʫʧʘʻ 

ʧʽʩʣʷ ʧʦʜʽʾ ʪʝʧʣʦʚʦʛʦ ʫʜʘʨʫ, ʨʦʟʪʷʛʥʫʪʝ ʥʘʧʣʘʚʣʝʥʥʷ ʥʝ ʜʘʻ ʩʪʠʩʢʘʪʠʩʷ, ʘ 
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ʦʪʞʝ ʨʦʟʢʣʠʥʶʻ ʦʩʥʦʚʥʠʡ ʤʝʪʘʣ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʦʩʥʦʚʥʠʡ ʤʝʪʘʣ 

ʦʧʠʥʷʻʪʴʩʷ ʚ ʨʦʟʪʷʛʥʫʪʦʤʫ, ʘ ʥʘʧʣʘʚʣʝʥʥʷ ʚ ʩʪʠʩʥʫʪʦʤʫ ʩʪʘʥʘʭ. ʊʘʢʠʡ 

ʝʬʝʢʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʥʘʧʨʫʞʝʥʴ , ʧʝʨʰ ʟʘ ʚʩʝ, ʚ ʦʢʦʣʽ 

ʪʦʯʦʢ, ʙʣʠʟʴʢʠʭ ʜʦ ʽʥʪʝʨʬʝʡʩʥʦʾ ʧʦʚʝʨʭʥʽ. ɺ ʮʠʭ ʪʦʯʢʘʭ ʜʽʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ, ʷʢʽ ʥʝ ʟʥʠʢʘʶʪʴ ʟ ʯʘʩʦʤ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ 

ʩʮʝʥʘʨʽʾʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʚʪʦʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʘ ʦʪʞʝ ʽ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʥʘʢʦʧʠʯʝʥʠʭ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʤʘʢʩʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʝʭʘʥʽʢʠ ʨʫʡʥʫʚʘʥʥʷ (J-ʽʥʪʝʛʨʘʣ) ʜʦʩʷʛʘʶʪʴʩʷ ʚ 

ʪʦʯʢʘʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʙʣʠʟʫ ʽʥʪʝʨʬʝʡʩʥʦʾ ʧʦʚʝʨʭʥʽ. ʇʨʠʯʦʤʫ, 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ J-ʽʥʪʝʛʨʘʣʘ ʤʦʞʫʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʜʣʷ ʪʨʽʱʠʥ ʟ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʥʘʧʽʚʦʩʝʡ a/c=0,7. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʤʘʪʝʨʽʘʣʽʚ ʟ ʙʽʣʴʰ 

ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʮʥʦʩʪʽ, ʜʘʥʠʡ ʝʬʝʢʪ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʩʣʘʙʢʽʰʝ ʽ ʚʽʥ ʧʦʚʥʽʩʪʶ ʟʥʠʢʘʻ ʧʨʠ ʧʨʫʞʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ. ʇʨʠ 

ʧʽʜʚʠʱʝʥʥʽ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʨʘʭʫʥʦʢ 

ʫʨʘʭʫʚʘʥʥʷ ʟʤʽʮʥʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʥʝʡʪʨʦʥʥʦʛʦ ʦʧʨʦʤʽʥʶʚʘʥʥʷ), ʪʘʢʠʤ 

ʯʠʥʦʤ, ʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʩʪʘʶʪʴ ʪʦʯʢʠ ʚ ʦʢʦʣʽ ʩʘʤʦʾ ʛʣʠʙʦʢʦʾ ʪʦʯʢʠ 

ʬʨʦʥʪʫ ʪʨʽʱʠʥʠ, ʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ï ʪʨʽʱʠʥʠ ʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʥʘʧʽʚʦʩʝʡ a/c=0,3 ʽ ʩʮʝʥʘʨʽʾ ʪʠʧʫ ʭʦʣʦʜʥʦʛʦ ʦʧʨʝʩʫʚʘʥʥʷ (ʥʠʟʴʢʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʚʠʩʦʢʠʡ ʪʠʩʢ). ʊʘʢʘ ʟʤʽʥʘ ʤʦʞʝ ʧʨʠʚʦʜʠʪʠ ʜʦ ʩʫʪʪʻʚʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʜʦʧʫʩʪʠʤʦʾ ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʢʨʠʭʢʦʩʪʽ, ʘ ʦʪʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ 

ʨʝʩʫʨʩʫ.  ʇʨʦ ʪʘʢʽ ʤʦʞʣʠʚʦʩʪʽ ʩʚʽʜʯʠʪʴ ʜʦʩʚʽʜ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʜʣʷ ʝʥʝʨʛʦʙʣʦʢʫ ˉ2 ʖʋɸɽʉ.  

 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʚʪʦʨʽʚ: 

 

ʂʫʮʝʥʢʦ ʆʣʝʢʩʽʡ ɻʨʠʛʦʨʦʚʠʯ, ʂʘʜʝʥʢʦ ɯʛʦʨ ʄʠʢʦʣʘʡʦʚʠʯʍʘʨʠʪʦʥʦʚ 

ʆʣʝʢʩʽʡ ʄʠʭʘʡʣʦʚʠʯ- ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ 

 ʍʘʨʠʪʦʥʦʚʘ ʃʝʩʷ ɺʘʩʠʣʽʚʥʘ-  ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

e-mail: garonmail@gmail.com; kharytonov@univ.kiev.ua 

 

 

 

ʈɸɼʀʆʕʂʆʃʆɻʀʗ ɻʈɸɼʆʉʊʈʆʀʊɽʃʔʉʊɺɸ: ʉʊʋɼɽʅʏɽʉʂʀɽ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀɽ ʇʈʆɽʂʊʓ 

 

ʂʫʰʥʝʨ ʊʘʪʴʷʥʘ, ɺʦʣʯʝʢ ɸʥʘʩʪʘʩʠʷ 

 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʵʨʫ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʫʞʝ ʧʦʥʷʣʦ, ʯʪʦ 

ʝʛʦ ʚʪʦʨʞʝʥʠʷ ʚ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʦʩʬʝʨʳ ʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, 

ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʠʣʣʠʦʥʦʚ ʣʝʪ, ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʦʧʘʩʥʳʤʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʷ ʨʘʜʠʘʮʠʠ ʚ ʞʠʟʥʠ 

mailto:garonmail@gmail.com
mailto:kharytonov@univ.kiev.ua


 

168 

 

ʯʝʣʦʚʝʢʘ. ɺʝʩʦʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʞʠʪʝʣʝʡ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ, çʦʪʷʛʦʱʝʥʥʦʡè ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ, 

ʩ ʤʦʤʝʥʪʘ ʢʦʪʦʨʦʡ ʧʨʦʰʣʦ ʫʞʝ ʙʦʣʝʝ 30 ʣʝʪ, ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʘʤʦʪʥʦʩʪʴ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʶ ʵʪʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 

ʤʥʦʛʠʭ ʣʝʪ ʚ ɹʨʝʩʪʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʢʘʬʝʜʨʦʡ ʬʠʟʠʢʠ ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʚʦʚʣʝʯʝʥʠʶ ʩʪʫʜʝʥʪʦʚ ʚ 

ʨʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘ ʢʘʬʝʜʨʝ ʬʠʟʠʢʠ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʤʝʶʱʝʛʦʩʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. ɼʘʣʝʝ ʧʨʠʚʝʜʝʤ ʨʝʟʫʣʴʪʘʪʳ ʥʝʢʦʪʦʨʳʭ ʩʪʫʜʝʥʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʱʝʨʙʦʤ, ʢʦʪʦʨʳʡ ʥʘʥʦʩʠʪ 

ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʠʦʥʠʟʠʨʫʶʱʝʝ ʠʟʣʫʯʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʘʥʥʳʝ 

ʦʙ ʫʨʦʚʥʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʠʤʝʶʱʝʛʦ ʢʨʦʤʝ ʧʨʠʨʦʜʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʪʝʭʥʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʉʪʫʜʝʥʪʘʤ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʟʤʝʨʠʪʴ ʤʦʱʥʦʩʪʴ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ 

ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ ʢʚʘʨʪʠʨʘʭ, ʜʦʤʘʭ ʠʣʠ ʦʙʱʝʞʠʪʠʷʭ, ʛʜʝ ʦʥʠ 

ʧʨʦʞʠʚʘʶʪ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʞʠʣʳʭ ʢʦʤʥʘʪʘʭ, ʢʫʭʥʷʭ ʠ ʚʘʥʥʳʭ 

ʢʦʤʥʘʪʘʭ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʘʭ ʠʣʠ ʢʦʪʪʝʜʞʘʭ. 

ʎʝʣʴ ʠʟʤʝʨʝʥʠʡ ï ʟʘʢʨʝʧʠʪʴ ʥʘʚʳʢʠ ʦʮʝʥʢʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, 

ʩʦʙʨʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʠʟʤʝʨʝʥʠʷʭ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 90 

ʯʝʣʦʚʝʢ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ʀʥʬʦʨʤʘʮʠʷ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʠʟʤʝʨʝʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʩʙʦʨʥʠʢʝ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʳʭ 

ʩʪʘʪʝʡ [1]. ʎʝʣʴʶ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʷʚʣʷʣʦʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʩʪʫʜʝʥʪʦʚ. 
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ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ ʛ.ɹʨʝʩʪʘ ʘ) 

ʞʠʣʳʝ ʢʦʤʥʘʪʳ; ʙ) ʢʫʭʥʠ; ʚ) ʚʘʥʥʳʝ ʢʦʤʥʘʪʳ 

 

ɺ ʢʦʤʥʘʪʘʭ ʫʨʦʚʝʥʴ ʬʦʥʘ ʚʳʰʝ 20 ʤʢʈ/ʯ ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ 

ʩʣʫʯʘʝ. ʅʘʤʥʦʛʦ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʡ, ʧʨʝʚʳʰʘʶʱʠʭ 20 ʤʢʈ/ʯ, ʠʤʝʣʦʩʴ ʚ 

ʚʘʥʥʳʭ ʢʦʤʥʘʪʘʭ ʠ ʢʫʭʥʷʭ. ʕʪʦ ʤʦʛʣʦ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʜʦʥʘ 

ʚ ʜʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ ʠ ʷʚʣʷʪʴʩʷ 

ʧʨʠʤʝʩʴʶ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʪʦʯʥʠʢʦʤ ʨʘʜʦʥʘ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʛʣʠʥʦʟʝʤʳ, ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʦʠʟʚʦʜʷʪ ʢʝʨʘʤʠʯʝʩʢʫʶ ʧʣʠʪʢʫ. ʆʩʥʦʚʥʦʡ ʚʳʚʦʜ ʨʘʙʦʪʳ ï ʚ ʫʩʣʦʚʠʷʭ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ 

ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʜʦʥʘ ʚʦ ʚʩʝʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʧʨʠʥʠʤʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʳ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʕʪʦ ʧʦʤʦʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʜʦʟʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʯʝʣʦʚʝʢʘ ʩʦ ʩʪʦʨʦʥʳ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʜʠʘʮʠʠ. 

ʀʦʥʠʟʠʨʫʶʱʠʝ ʠʟʣʫʯʝʥʠʷ, ʢʘʢ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ, ʦʢʨʫʞʘʶʱʠʝ ʥʘʩ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʟʘʯʘʩʪʫʶ ʥʝ ʪʦʣʴʢʦ ʥʝ 

ʙʝʟʨʘʟʣʠʯʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʚʨʝʜʥʳ. ʆʩʥʦʚʥʦʡ ʜʦʢʫʤʝʥʪ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɹʝʣʘʨʫʩʴ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʚʦʟʜʝʡʩʪʚʠʝ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ï 

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ɻʅ 2.6.1.8-127-2000 çʅʦʨʤʳ ʨʘʜʠʘʮʠʦʥʥʦʡ 
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ʙʝʟʦʧʘʩʥʦʩʪʠè. ʅʦʨʤʠʨʦʚʘʥʠʝ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ï ʦʙʲʝʤʥʘʷ 

ʠʣʠ ʫʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʚʦʟʜʫʭʝ, ʚʦʜʝ, ʧʨʦʜʫʢʪʘʭ 

ʧʠʪʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʫʜʝʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʨʝʤ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʨʠʨʦʜʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ: Ra-226, Th-

232, ʂ-40. ɺ ʨʘʤʢʘʭ ʢʫʨʩʘ çʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʩʪʫʜʝʥʪʘʤʠ 

ʚʪʦʨʦʛʦ ʢʫʨʩʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʝʢʪ, ʪʝʤʘ 

ʢʦʪʦʨʦʛʦ çʀʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʣʘʩʩʘè. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʚʝʜʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʳʨʴʷ ʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʞʠʣʠʱʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʛ.ɹʨʝʩʪʘ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʠ ʩʤʷʛʯʝʥʠʶ 

ʨʘʜʠʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ. ɺ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʷʪʩʷ ʠʟʤʝʨʝʥʠʷ ʦʨʛʘʥʘʤʠ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ (ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʈʋʇ çʉʝʨʪʠʟè). ɺ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʚʳʜʘʝʪʩʷ ʩʝʨʪʠʬʠʢʘʪ, 

ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʅʈɹ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʆʜʥʘʢʦ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʧʨʠʚʦʜʷʪʩʷ. 

ʉʪʫʜʝʥʪʳ ʦʧʨʝʜʝʣʷʣʠ ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʫʜʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʨʦʙʘʭ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ 

ʤʘʪʝʨʠʘʣʦʚ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʨʘʜʠʦʤʝʪʨʝ çADANIè 91ʄ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ çʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè. ʉʙʦʨ ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ 

ʩʪʫʜʝʥʯʝʩʢʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʜʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘ 

ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʜʝʨʞʘʥʠʠ 

ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʠʩʪʦʯʥʠʢʘ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ. ɺʩʝʛʦ ʩʠʣʘʤʠ 35 ʩʪʫʜʝʥʪʦʚ 

ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʙʦʣʝʝ 50 ʧʨʦʙ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʩʪʫʜʝʥʪʘʤʠ, ʙʳʣʠ ʚʘʞʥʳ ʠ ʩ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺʳʧʫʩʢʥʠʢʘʤ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʪʝʭʥʦʢʨʘʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʚʝʜʝʪ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʢʨʠʟʠʩʫ [2]. ʆʩʫʱʝʩʪʚʣʝʥʥʳʡ ʧʨʦʝʢʪ ʨʘʟʚʠʣ ʫ ʩʪʫʜʝʥʪʦʚ 

ʵʣʝʤʝʥʪʳ ʵʢʦʮʝʥʪʨʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ, ʠ ʧʦʟʚʦʣʠʪ ʙʫʜʫʱʠʤ ʚʳʧʫʩʢʥʠʢʘʤ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ çʩʪʨʦʠʪʴè ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ, ʧʨʠʤʝʥʷʷ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʅʀʈʉ ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʜʝʨʞʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʘʭ; ʫʣʫʯʰʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ (ʠʥʞʝʥʝʨʦʚ-ʩʪʨʦʠʪʝʣʝʡ) [3].  
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ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʄʘʪʝʨʠʘʣ ɸ(Ra-226) ɸ(Th-232) A(K-40) 
ɸɻ ʬ, 

ɹʢ/ʢʛ 

ʂʘʦʣʠʥ 

(ɻʦʤʝʣʴʩʢʘʷ ʦʙʣ.) 
168Ñ34 20Ñ4 466Ñ93 236Ñ35 

ʂʘʦʣʠʥ 

(ʈʦʩʩʠʷ) 
71Ñ14 73Ñ15 900Ñ180 479Ñ67 

ɻʣʠʥʘ 

(ɹʨʝʩʪʩʢʘʷ ʦʙʣ.) 
21Ñ4 53Ñ10 618Ñ124 146Ñ18 

ɻʣʠʥʘ 

(ɺʠʪʝʙʩʢʘʷ ʦʙʣ.) 
124Ñ25 40Ñ8 1288Ñ258 293Ñ35 

ɻʨʘʥʠʪ (ʢʨʘʩʥʳʡ) 

(ʄʠʢʘʰʝʚʠʯʠ) 
51Ñ28 60Ñ20 1143Ñ450 221Ñ53 

ɻʨʘʥʠʪ (ʯʝʨʥʳʡ) 

(ʄʠʢʘʰʝʚʠʯʠ) 
160Ñ32 118Ñ24 1400Ñ280 445Ñ50 

ʂʠʨʧʠʯ (ʢʨʘʩʥʳʡ) 

(ʄʠʥʩʢ) 
37Ñ7 50Ñ10 652Ñ130 161Ñ19 

ʂʠʨʧʠʯ (ʢʨʘʩʥʳʡ) 

(ɹʨʝʩʪ) 
0 60Ñ23 70Ñ40 135Ñ63 

ʇʣʠʪʢʘ (ʢʝʨʘʤʠʯ.) 

(ʄʠʥʩʢ) 
120Ñ24 55Ñ11 306Ñ62 220Ñ28 

ʂʠʨʧʠʯ (ʩʠʣʠʢʘʪ) 

(ɹʨʝʩʪ) 
0 13Ñ3 1116Ñ682 117Ñ56 

ʂʝʨʘʤʟʠʪ 

(ʄʠʥʩʢ) 
125Ñ25 105Ñ21 1120Ñ224 361Ñ41 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ï ʧʦʣʫʯʝʥʠʝ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʦʟʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘʩʝʣʝʥʠʷ ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ, ʧʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. ʉʥʠʞʝʥʠʝ ʜʦʟ ʨʘʜʠʘʮʠʠ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴʩʷ ʦʛʨʘʥʠʯʝʥʠʝʤ ʦʙʣʫʯʝʥʠʷ ʦʪ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʤʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʧʨʦʞʠʚʘʥʠʝ ʣʶʜʝʡ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʪʫʙʝʨʢʫʣʝʟʦʤ, çʧʝʨʝʩʝʣʝʥʮʝʚè ʠʟ 

ʨʘʡʦʥʦʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ, 

ʞʝʣʘʪʝʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʴʶ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ. 

ʉʪʫʜʝʥʪʘʤʠ ʬʘʢʫʣʴʪʝʪʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʛʠʜʨʦʤʝʣʠʦʨʘʮʠʠ (ʥʳʥʝ 

ʬʘʢʫʣʴʪʝʪ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʵʢʦʣʦʛʠʠ) ʧʨʦʚʝʜʝʥʳ ʬʨʘʛʤʝʥʪʘʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʜʦʨʦʞʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛ.ɹʨʝʩʪʘ ʠ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʳʣʘ ʠʟʤʝʨʝʥʘ ʵʬʬʝʢʪʠʚʥʘʷ 

ʫʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʤʘʪʝʨʠʘʣʘʭ. ʉʙʦʨ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʨʦʙ, ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ 30108-94 çʄʘʪʝʨʠʘʣʳ ʠ ʠʟʜʝʣʠʷ ʩʪʨʦʠʪʝʣʴʥʳʝ. ʆʧʨʝʜʝʣʝʥʠʝ 
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ʵʬʬʝʢʪʠʚʥʦʡ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚè (ʧʨʠʥʷʪ 

ʄʅʊʂʉ 17.06.2000). ɺ ʭʦʜʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ 

ʙʳʣ ʨʝʰʝʥ ʮʝʣʳʡ ʨʷʜ ʟʘʜʘʯ: ʠʟʫʯʝʥʳ ʦʩʥʦʚʳ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ; 

ʨʘʟʚʠʪʳ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʤʝʪʨʠʠ ʠ ʜʦʟʠʤʝʪʨʠʠ; 

ʘʢʪʠʚʠʟʠʨʦʚʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ; 

ʫʩʚʦʝʥʳ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʟʤʝʨʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚ ʨʘʤʢʘʭ ʩʪʫʜʝʥʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ, 

ʨʘʡʦʥʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ʇʣʠʪʢʘ  

ʙʝʪʦʥʥʘʷ 

ʪʨʦʪʫʘʨʥ

ʘ ̫

ʂʘʤʥʠ  

ʙʦʨʪʦʚ

ʳʝ 

ʙʝʪʦʥʥ

ʳʝ 

ʇʝʩʯʘʥʦ

-

ʛʨʘʚʠʡʥʘ

ʷ ʩʤʝʩʴ 

ʇʝʩʦʢ 
ʑʝʙʝʥ

 ɹ

ɹʨʝʩʪʩʢʠʡ ʨ-ʥ 57,3Ñ11,

5 

56,2Ñ1

1,2 

100,8Ñ20

,8 

36,8Ñ7,

4 
ð 

ʛ. ɹʝʨʸʟʘ 
42,9Ñ8,6 

42,2Ñ8,

5 

72,1Ñ14,

4 

108,8Ñ

21,8 
109Ñ22 

ʛ. ɹʘʨʘʥʦʚʠʯʠ 83,3Ñ16,

7 

61,9Ñ1

2,4 

109,8Ñ22

,0 

46,4Ñ9,

3 
ð 

ʛ. ɼʨʦʛʠʯʠʥ 91,5Ñ18,

3 

59,5Ñ1

2,0 
ð 

79,3Ñ1

5,9 
ð 

ʛ. ɾʘʙʠʥʢʘ 75,8Ñ15,

2 

65,9Ñ1

3,2 
ð 

47,1Ñ9,

4 
ð 

ʛ. ʀʚʘʥʦʚʦ 
50,2Ñ9,9 

58,6Ñ1

1,7 

111,2Ñ22

,2 
ð ð 

ʛ. ʂʦʙʨʠʥ 58,0Ñ11,

6 

48,9Ñ9,

8 
ð ð ð 

ʛ. ʃʫʥʠʥʝʮ 67,4Ñ13,

5 

60,2Ñ1

3,0 
ð 

44,5Ñ8,

9 
105Ñ21 

ʛ. ʃʷʭʦʚʠʯʠ 
ð ð 

105,2Ñ31

,8 

71,8Ñ8,

4 
ð 

ʛ. ʄʠʢʘʰʝʚʠʯʠ 94,9Ñ19,

0 
ð 

104,0Ñ20

,8 

66,8Ñ1

3,4 
112Ñ22 

ʛ. ʇʠʥʩʢ 
ð 

188,7Ñ

37,7 

103,3Ñ20

,7 

143,0Ñ

30,7 
140Ñ28 

ʛ. ʉʪʦʣʠʥ 84,8Ñ16,

9 
ð ð 

120,2Ñ

24,0 
95Ñ19 

 

ʉ ʧʦʤʦʱʴʶ ʜʦʩʪʫʧʥʦʛʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʧʦʣʥʝʥ 

ʧʫʩʪʴ ʥʝʙʦʣʴʰʦʡ, ʥʦ ʟʘʢʦʥʯʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ [13]. ɺ ʭʦʜʝ 

ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʙʳʣʠ ʟʘʪʨʦʥʫʪʳ ʚʦʧʨʦʩʳ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ. ʈʝʘʣʠʟʘʮʠʷ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʫ 
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ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ, ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ çʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʠ ʜʦʨʦʛè, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʣʠʷʥʠʠ 

ʥʝʢʦʪʦʨʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʪʠʧʦʚʳʝ ʧʣʘʥʳ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɹʝʣʘʨʫʩʴ ʚʚʝʜʝʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ çɹʝʟʦʧʘʩʥʦʩʪʴ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘè. çʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʢʫʨʩʘ. ʅʘ ʣʝʢʮʠʷʭ ʩʪʫʜʝʥʪʳ ʫʟʥʘʶʪ ʦ ʩʠʩʪʝʤʝ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʅʝʢʦʪʦʨʳʝ ʤʝʪʦʜʠʢʠ ʢʦʥʪʨʦʣʷ ʠʟʫʯʘʶʪʩʷ ʚ 

ʣʘʙʦʨʘʪʦʨʥʦʤ ʧʨʘʢʪʠʢʫʤʝ. ʆʜʥʘʢʦ ʫ ʩʪʫʜʝʥʪʦʚ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ ʚ ʨʘʤʢʘʭ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʃʘʙʦʨʘʪʦʨʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʧʦʣʥʠʣʘʩʴ ʝʱʝ ʦʜʥʦʡ ʫʩʪʘʥʦʚʢʦʡ, ʛʘʤʤʘ-ʙʝʪʘ-

ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʄʂʉ ɸʊ1315, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʚʳʩʦʢʦʪʦʯʥʳʝ 

ʠʟʤʝʨʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʙ ʧʦ ʤʥʦʛʠʤ ʨʘʜʠʦʥʫʢʣʠʜʘʤ. ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʜʣʷ ʦʩʥʘʱʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʫʥʢʪʘ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʰʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʪʘʢ ʠ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʨʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʨʝʝhʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ 

ʠʥʞʝʥʝʨʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʢʘʢ ʛʣʦʙʘʣʴʥʦ, ʪʘʢ ʠ ʣʦʢʘʣʴʥʦ ʠʟʤʝʥʠʪʴ 

ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩ ʮʝʣʴʶ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʥʘ 

ʢʘʬʝʜʨʘʭ ʬʠʟʠʢʠ ʠ ʧʨʠʨʦʜʦʦʙʫʩʪʨʦʡʩʪʚʘ ʠ ʚ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ 

ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ. 
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ʊʘʪʴʷʥʘ ʂʫʰʥʝʨ ï ɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨ- 
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ʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʬʠʟʠʢʘ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ 

ɸʥʘʩʪʘʩʠʷ ɺʦʣʯʝʢ ï ɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠ- 
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ʜʦʮʝʥʪ. ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʧʨʠʨʦ- 

ʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʚʦʜʦʦʪʚʝʜʝʥʠʝ ʠ ʦʭʨʘʥʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 
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Abstract: The article shows the results of studentôs researches in radiation 

ecology at the physics department. The ecological problem of a modern society 

is one of the burning issues of the present time. These problems can be 

discussed with students during extracurricular activity. Partial investigations of 

mineral and production on its base have been carried out to reveal for a human 

being when appeal with mineral and building materials. The obtained results 

are to be discussed with the aim to reduce the radiation dose exercised by 

person from some building materials. The paper studies some problems and 

perspectives of the system of ecological education. 

Keywords: building materials, mineral raw samples, radiation ecology. 

 

 

 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʈɽʉʋʈʉʆʉʇʈʆʄʆɾʅʆʉʊɯ ʆɹ'ɭʂʊɯɺ ʇʈʀ 

ʈɽɺɯʊɸʃɯɿɸʎɯɰ ʇʈʆʄʀʉʃʆɺʀʍ ʈɸʁʆʅɯɺ 

ʄʘʨʠʥʘ ʃʘʧʘ 

  

ɸʥʦʪʘʮʽʷ: ʈʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭ ʨʝʩʫʨʩʦʩʧʨʦʤʦʞʥʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʝʚʽʪʘʣʽʟʘʮʽʷ, ʨʝʩʫʨʩʦʩʧʨʦʤʦʞʥʽʩʪʴ, ʛʽʧʝʨʚʠʧʘʜʢʦʚʘ 

ʚʝʣʠʯʠʥʘ.
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ɺʩʪʫʧ 

ʂʦʥʮʝʧʮʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʩʝʣʝʥʴ ʧʦʣʷʛʘʻ ʫ ʜʠʥʘʤʽʯʥʽʡ ʽ 

ʟʙʘʣʘʥʩʦʚʘʥʽʡ ʻʜʥʦʩʪʽ ʝʢʦʥʦʤʽʢʠ, ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ, ʝʢʦʣʦʛʽʾ, ʝʬʝʢʪʠʚʥʦʛʦ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʨʝʩʫʨʩʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʨʝʩʽʚ ʩʫʯʘʩʥʦʛʦ ʪʘ ʧʨʠʡʜʝʰʥʽʭ 

ʧʦʢʦʣʽʥʴ ʟʘʤʽʩʪʴ ʜʦʤʽʥʘʥʪʠ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʜʥʠʤ ʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʙʫʜʽʚʝʣʴʥʦʛʦ ʙʽʟʥʝʩʫ ʻ ʨʝʚʽʪʘʣʽʟʘʮʽʷ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʪʝʨʠʪʦʨʽʡ. ʂʦʤʧʣʝʢʩ ʨʦʙʽʪ ʟ ʨʝʚʽʪʘʣʽʟʘʮʽʾ 

ʜʦʟʚʦʣʷʻ ʧʝʨʝʪʚʦʨʠʪʠ ʧʨʦʤʠʩʣʦʚʠʡ ʧʨʦʩʪʽʨ, ʱʦ  ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʚ 

ʥʦʚʠʡ ʚʠʜ ʤʽʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʢʦʨʠʩʥʦʾ ʷʢ ʜʣʷ ʚʣʘʩʥʠʢʘ, ʪʘʢ ʽ ʜʣʷ 

ʤʽʩʪʘ. 

ʈʝʚʽʪʘʣʽʟʘʮʽʷ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʷʢ ʝʣʝʤʝʥʪ ʧʣʘʥʫʚʘʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ 

 ʈʝʚʽʪʘʣʽʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʥʦʚʽ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʪʘ ʨʝʥʪʘʙʝʣʴʥʽ 

ʩʧʦʩʦʙʠ ʤʦʥʝʪʠʟʘʮʽʾ ʢʦʣʠʰʥʽʭ ʧʨʦʤʠʩʣʦʚʠʭ ʩʧʦʨʫʜ. ʈʝʚʽʪʘʣʽʟʘʮʽʷ ʚʠʤʘʛʘʻ 

ʟʥʘʯʥʦ ʤʝʥʰʠʭ ʽʥʚʝʩʪʠʮʽʡ, ʘ ʚʽʜʩʫʪʥʽʩʪʴ ʢʘʧʽʪʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ 

ʜʦʟʚʦʣʷʻ ʧʦʤʽʪʥʦ ʩʢʦʨʦʪʠʪʠ ʧʝʨʽʦʜ ʚʽʜ ʧʦʯʘʪʢʫ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʜʦ ʟʘʧʫʩʢʫ 

ʦʙ'ʻʢʪʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. ɼʦʜʘʪʢʦʚʦʶ ʧʝʨʝʚʘʛʦʶ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʻ ʽ ʪʦʡ ʬʘʢʪ, 

ʱʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʫ ʽʥʞʝʥʝʨʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʽ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʟ ʧʽʜʢʣʶʯʝʥʥʷʤ ʜʦ ʤʝʨʝʞ. ʏʝʨʝʟ 

ʚʽʜʩʫʪʥʽʩʪʴ ʙʘʯʝʥʥʷ ʧʦʜʘʣʴʰʦʾ ʜʦʣʽ ʪʘʢʠʭ ʦʙ'ʻʢʪʽʚ ʽʥʚʝʩʪʠʮʽʾ ʟʘʤʦʨʦʞʝʥʽ, 

ʘ ʦʙ'ʻʢʪʠ ʧʨʦʩʪʦʶʶʪʴ, ʨʫʡʥʫʶʯʠʩʴ ʽ ʧʨʠʥʦʩʷʯʠ ʟʙʠʪʢʠ ʟʘʤʽʩʪʴ 

ʧʨʠʙʫʪʢʫ.ɭ ʯʠʤʘʣʦ ʧʨʠʢʣʘʜʽʚ ʚʜʘʣʠʭ ʧʨʦʝʢʪʽʚ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ 

ʪʝʨʠʪʦʨʽʡ ʚ ʩʚʽʪʽ: High Line park ʚ ʅʴʶ ʁʦʨʢʫ, ʘʨʪ-ʮʝʥʪʨ "Tramway" ʚ 

ɻʣʘʟʛʦ, 798 Art Zone, ʇʝʢʽʥ, ʢʦʣʠʰʥʷ ʤʘʥʫʬʘʢʪʫʨʥʘ ʬʘʙʨʠʢʘ Manufactura, 

ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʤ. ʃʦʜʟʴ (ʇʦʣʴʱʘ), ʪʘ ʽʥ. ɺ ʏʝʨʥʽʛʦʚʽ - ʮʝ ʪʝʨʠʪʦʨʽʷ 

çʈʝʤʟʘʚʦʜʫè, ʚ ʨʦʟʨʦʙʮʽ ʧʨʦʝʢʪʫ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʙʨʘʣʠ ʫʯʘʩʪʴ ʩʪʫʜʝʥʪʠ 

ʢʘʬʝʜʨʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʘ ʮʠʚʽʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʏɼɯɽʋ (ʢʝʨʽʚʥʠʢ - 

ʥʘʨʦʜʥʠʡ ʘʨʭʽʪʝʢʪʦʨ ʋʢʨʘʾʥʠ ʜʦʮ. ʇʘʚʣʝʥʢʦ ɺ.ɺ.) ʪʘ ʬʘʢʫʣʴʪʝʪʫ 

ʘʨʭʽʪʝʢʪʫʨʠ ʇʦʟʥʘʥʩʴʢʦʛʦ ʊʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʢʝʨʽʚʥʠʢ ʧʨʦʬ.ʊʝʨʝʟʘ 

ɹʘʨʜʟʽʥʩʴʢʘ). ʈʝʚʽʪʘʣʽʟʘʮʽʷ ʧʨʦʤʠʩʣʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʚʢʣʶʯʘʻ: 

ɧʦʮʽʥʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ; 

ɧʘʥʘʣʽʟ ʦʙ'ʻʢʪʘ ʪʘ ʡʦʛʦ ʦʪʦʯʝʥʥʷ; 

ɧʘʥʘʣʽʟ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʤʽʩʪʽ; 

ɧʘʥʘʣʽʟ ʨʠʥʢʫ ʢʦʤʝʨʮʽʡʥʦʾ ʥʝʨʫʭʦʤʦʩʪʽ ʚ ʤʽʩʪʽ; 

ɧʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʩʫʨʩʦʩʧʨʦʤʦʞʥʦʩʪʽ ʦʙ'ʻʢʪʘ; 

ɧʚʠʚʯʝʥʥʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙ'ʻʢʪʘ; 

ɧʚʠʙʽʨ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙ'ʻʢʪʘ; 

ɧʦʮʽʥʢʘ ʙʶʜʞʝʪʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʚʽʪʘʣʽʟʘʮʽʾ. 

ʈʝʚʽʪʘʣʽʟʘʮʽʷ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʷʢ ʝʣʝʤʝʥʪ ʧʣʘʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʪʝʨʠʪʦʨʽʡ ʜʦʟʚʦʣʷʻ: 

ɧʟʥʘʡʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʙʽʣʴʰ ʨʝʥʪʘʙʝʣʴʥʽ ʩʧʦʩʦʙʠ 

ʤʦʥʝʪʠʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ; 

ɧʟʥʠʟʠʪʠ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʧʨʠ ʧʝʨʝʧʨʦʬʽʣʶʚʘʥʥʽ ʪʝʨʠʪʦʨʽʾ, 

ʚʠʢʣʶʯʠʚʰʠ ʰʠʨʦʢʠʡ ʧʝʨʝʣʽʢ ʢʘʧʽʪʘʣʴʥʠʭ ʨʦʙʽʪ; 
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ɧʤʽʥʽʤʽʟʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʦʙ'ʻʢʪʽʚ ʨʝʚʽʪʘʣʽʟʘʮʽʾ; 

ɧʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʢʦʤʝʨʮʽʡʥʦʛʦ ʟʘʧʫʩʢʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 
ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʰʚʠʜʢʝ ʧʦʚʝʨʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ; 

ɧʟʙʝʨʝʛʪʠ ʽʩʪʦʨʠʯʥʠʡ ʽ ʢʫʣʴʪʫʨʥʦ-ʩʦʮʽʘʣʴʥʠʡ ʬʦʥ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ; 

ɧʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʥʝʨʫʭʦʤʽʩʪʶ. 

ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʩʫʨʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙ'ʻʢʪʽʚ ʧʨʠ ʨʝʚʽʪʘʣʽʟʘʮʽʾ 

ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥ  ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ʜʣʷ 

ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʩʫʨʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; ʢʦʨʝʣʷʮʽʡʥʦ-

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʦ ʧʦʜʘʣʴʰʫ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʦʙʣʘʜʥʘʥʥʷ ʧʦ ʚʽʜʦʤʠʤ ʨʝʩʫʨʩʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ: ʛʘʨʘʥʪʦʚʘʥʦʤʫ 

ʨʝʩʫʨʩʫ, ɔ-ʧʨʦʮʝʥʪʥʦʤʫ ʨʝʩʫʨʩʫ, ʪʝʭʥʽʯʥʦʤʫ ʨʝʩʫʨʩʫ; ʽʥʬʦʣʦʛʽʯʥʠʭ 

ʤʦʜʝʣʝʡ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʜʽʘʛʨʘʤ, 

ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʽ 

ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʽ ʨʝʩʫʨʩʦʩʧʨʦʤʦʞʥʽʩʪʴ ʦʙ'ʻʢʪʽʚ 

[1], ʛʽʧʝʨʚʠʧʘʜʢʦʚʠʤʠ ʤʦʜʝʣʷʤʠ. ʄʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʪʝʦʨʽʾ 

ʛʽʧʝʨʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʛʽʧʦʪʝʟʽ, ʱʦ ʨʝʘʣʴʥʠʡ ʩʚʽʪ ʥʦʩʠʪʴ 

ʛʽʧʝʨʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ. ɻʽʧʝʨʚʠʧʘʜʢʦʚʽ ʷʚʠʱʘ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʪʨʘʜʠ (ɋ, I, G, Pg), ʜʝ ɋ - ʧʨʦʩʪʽʨ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ ɤɋɴ, 

ᴑ - ʙʦʨʝʣʝʚʩʴʢʝ ʧʦʣʝ, G - ʤʥʦʞʠʥʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ gGɴ, Pg - 

ʡʤʦʚʽʨʥʽʩʥʘ ʤʽʨʘ ʧʽʜʤʥʦʞʠʥ ʧʦʜʽʡ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚʠ g [2]. ʄʥʦʞʠʥʘ 

ʫʤʦʚ G ʚʢʣʶʯʘʻ: 

ɧʧʦʜʽʾ, ʡʤʦʚʽʨʥʽʩʪʴ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʘ; 

ɧʧʦʜʽʾ, ʡʤʦʚʽʨʥʽʩʪʴ ʷʢʠʭ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʢʣʘʩʠʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ; 

ɧʧʦʜʽʾ, ʡʤʦʚʽʨʥʽʩʪʴ ʷʢʠʭ ʤʦʞʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ, ʚʨʘʭʦʚʫʶʯʠ ʬʘʢʪʦʨ 
ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ;  

ɧʥʝʤʦʞʣʠʚʽ ʧʦʜʽʾ. 

 ɺʠʩʥʦʚʢʠ 

ɸʥʘʣʽʟ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʘʚʘʨʽʾ,  ʢʨʠʪʠʯʥʠʭ ʧʦʜʽʡ ʥʘ ʌʫʢʫʩʽʤʽ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʷʚʠʱ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʦʙ'ʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦʟʘ 

ʟʚ'ʷʟʢʦʤ ʽʟ ʧʦʜʽʷʤʠ, ʱʦ ʚʽʜʙʫʚʘʣʠʩʷ ʨʘʥʽʰʝ ʪʘ ʜʦʧʫʩʢʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʘʜʝʢʚʘʪʥʦʛʦ ʾʭ ʦʧʠʩʫ ʛʽʧʝʨʚʠʧʘʜʢʦʚʠʤʠ ʤʦʜʝʣʷʤʠ ʧʨʠ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʪʘʢʠʭ 

ʦʙôʻʢʪʽʚ. 
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ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʉʎɽʅɸʈʀɽɺ 

ʈɸɿɺʀʊʀʗ ɸɺɸʈʀʁʅʓʍ ʉʀʊʋɸʎʀʁ ɺ ʕʃɽʄɽʅʊɸʍ 

ʂʆʅʉʊʈʋʂʎʀʁ ɸʕʉ 

 

ʃʠʤʘʨʯʝʥʢʦ ʆʣʝʛ ʉʪʝʧʘʥʦʚʠʯ 

 

 

ʇʦʩʢʦʣʴʢʫ ʚ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʝ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʜʦʧʫʩʪʠʤʦ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʘ ʦʧʳʪʥʳʝ ʜʘʥʥʳʝ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʠʟ ʧʨʘʢʪʠʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʘʥʮʠʠ ʠ ʝʝ ʧʦʜʩʠʩʪʝʤ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʡ ʧʨʠ ʚʥʝʰʪʘʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʠ 

ʨʝʞʠʤʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʈʘʥʝʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʪʝʩʥʠʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʦʪʨʘʙʦʪʢʫ ʦʙʲʝʢʪʦʚ ʠ 

ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʠʘʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʫʩʣʦʚʠʷʭ, 

ʩʦʟʜʘʪʴ ʢʦʪʦʨʳʝ ʚ ʥʘʟʝʤʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʤʦʞʥʦ 

ʯʘʩʪʠʯʥʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ 

ʵʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʠʡ ɸʕʉ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʟʘʜʘʯ ʜʠʥʘʤʠʢʠ ʢʦʥʩʪʨʫʢʮʠʡ 

ʚ ʩʣʦʞʥʳʭ ʨʝʞʠʤʘʭ ʪʨʝʙʫʝʪ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʫʯʠʪʳʚʘʪʴ 

ʬʘʢʪʦʨ ʩʦʚʤʝʩʪʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʦʩʪʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤ. ʊʘʢʦʡ ʫʯʝʪ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ 
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ʢʦʣʝʙʘʥʠʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʜʚʠʞʝʥʠʝʤ, ʠ ʧʦʟʚʦʣʷʝʪ 

ʫʪʦʯʥʝʥʥʦ ʦʮʝʥʠʪʴ ʩʠʣʦʚʦʝ ʠ ʤʦʤʝʥʪʥʦʝ ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʮʝʣʝʡ ʪʘʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʟʥʦʛʦ ʨʦʜʘ ʤʦʥʪʘʞʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʙʦʪ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʦʧʝʨʘʮʠʷʤ ʩ ʩʠʩʪʝʤʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʞʠʜʢʦʩʪʠ (ʨʝʟʝʨʚʫʘʨʳ ʦʭʣʘʜʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ), ʛʜʝ ʧʦʜʚʠʞʥʦʩʪʴ ʞʠʜʢʦʩʪʠ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʵʬʬʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʩʦʚʤʝʩʪʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʢʦʤʧʦʥʝʥʪ.  

ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ʩʦʚʤʝʩʪʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʨʝʟʝʨʚʫʘʨʳ ʩ ʞʠʜʢʦʩʪʴʶ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʠʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʟʘ ʩʯʝʪ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʪʴ ʯʘʩʪʴ ʪʘʢʠʭ ʯʘʩʪʦʪ. ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʦʪʥʦʩʠʪʩʷ ʟʘʤʝʥʝ ʩʧʦʩʦʙʘ ʬʠʢʩʘʮʠʠ ʨʝʟʝʨʚʫʘʨʦʚ ʩ ʞʝʩʪʢʦʛʦ ʥʘ 

ʟʘʢʨʝʧʣʝʥʠʝ ʪʠʧʘ ʤʘʷʪʥʠʢʦʚʳʡ ʧʦʜʚʝʩ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ 1,5-2 ʨʘʟʘ. ʊʘʢʦʝ ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪ ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʠ ʘʤʧʣʠʪʫʜ ʨʘʟʚʠʪʠʷ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʫʙʳʚʘʥʠʝ ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʝ ʟʘ ʩʯʝʪ ʜʠʩʩʠʧʘʮʠʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʘʩʪʦʪʝ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʤʘʷʪʥʠʢʦʚʳʡ ʧʦʜʚʝʩ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʤʝʥʝ ʩʜʚʠʛʦʚʦʛʦ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʚʦʟʤʫʱʝʥʠʡ ʥʘ 

ʢʚʘʟʠʪʚʝʨʜʦʝ ʧʦʚʦʨʦʪʥʦʝ ʜʚʠʞʝʥʠʝ ʦʙʲʝʢʪʘ, ʯʪʦ ʦʪʚʦʜʠʪ ʯʘʩʪʴ ʵʥʝʨʛʠʠ, 

ʠʜʫʱʝʡ ʥʘ ʜʝʬʦʨʤʘʮʠʶ, ʥʘ ʵʥʝʨʛʠʶ ʢʚʘʟʠʪʚʝʨʜʳʭ ʢʦʣʝʙʘʥʠʡ.  

ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣʦʚʦʛʦ ʠ ʤʦʤʝʥʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʠʜʢʦʩʪʠ ʩʦ ʩʪʝʥʢʘʤʠ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʚʠʪʴ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʡ ʩ 

ʞʠʜʢʦʩʪʴʶ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʦʤʧʝʥʩʘʮʠʠ ʩʠʣʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 

ʩʠʩʪʝʤʝ. ʊʘʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʝ ʙʫʜʝʪ ʦʧʪʠʤʘʣʴʥʳʤ, ʦʜʥʘʢʦ ʦʥʦ ʚ ʠʪʦʛʝ 

ʧʨʠʚʝʜʝʪ ʢ ʜʚʠʞʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʞʠʜʢʦʩʪʴʶ, ʚ ʢʦʪʦʨʦʤ ʵʬʬʝʢʪ 

ʚʥʫʪʨʝʥʥʝʛʦ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʥʘ ʢʦʣʝʙʘʥʠʷ ʩʘʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʚʝʜʝʥ 

ʜʦ ʤʠʥʠʤʫʤʘ, ʯʪʦ ʧʦʚʳʩʠʪ ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʪʘʞʥʳʭ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʙʦʪ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʢʘʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʫʧʨʘʚʣʝʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʜʘʥʥʳʭ 

ʤʘʥʝʚʨʦʚ, ʪʘʢ ʠ ʚʘʨʠʘʥʪʳ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ 

ʫʧʨʘʚʣʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʯʘʩʪʠ ʜʘʥʥʳʭ ʦ ʚʥʫʪʨʝʥʥʝʤ ʜʚʠʞʝʥʠʠ ʞʠʜʢʦʩʪʠ.  

ʏʠʩʣʝʥʥʦ ʧʨʦʤʦʜʝʣʠʨʦʚʘʥʘ ʪʘʢʞʝ ʟʘʜʘʯʘ ʦ ʩʦʫʜʘʨʝʥʠʠ (ʘʪʘʢʝ) 

ʩʘʤʦʣʝʪʘ ʠ ʟʘʱʠʪʥʦʛʦ ʢʫʧʦʣʘ ʨʝʘʢʪʦʨʘ ɸʕʉ. ɺ ʢʘʯʝʩʪʚʝ ʮʝʣʠ ʚʳʙʨʘʥʘ 

ʤʠʥʠʤʠʟʘʮʠʷ ʧʝʨʝʛʨʫʟʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʩʦʫʜʘʨʝʥʠʷʭ 

ʚ ʨʝʘʢʪʦʨʥʦʡ ʟʦʥʝ. ɺ ʤʦʜʝʣʠ ʧʨʠʥʠʤʘʝʪʩʷ ʙʘʣʦʯʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʜʣʷ 

ʫʧʨʫʛʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ ʨʝʘʢʪʦʨʘ, ʜʚʠʞʝʥʠʝ 

ʦʩʥʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʧʦʜʚʠʞʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʟʫʯʝʩʪʠ ʛʨʫʥʪʦʚ. ʇʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʜʝʤʧʬʝʨʘ ʢʦʣʝʙʘʥʠʡ ʬʫʥʜʘʤʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ.  

ʀʟʫʯʝʥʦ ʧʦʚʝʜʝʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʧʨʦʪʝʢʘʶʱʝʡ ʞʠʜʢʦʩʪʴʶ ʚ ʩʣʫʯʘʝ 

ʘʚʘʨʠʡʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʨʘʟʚʠʪʠʝ ʢʦʣʝʙʘʥʠʡ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʚʠʙʨʠʨʫʶʱʝʤ ʦʩʥʦʚʘʥʠʠ, ʠʟʫʯʝʥʳ ʚʳʥʫʞʜʝʥʥʳʝ ʠ 
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ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʡ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʙʣʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʢ ʢʨʠʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʷʤ.   

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʚʠʜʝ ʧʘʢʪʦʚ ʧʨʦʛʨʘʤʤ ʠ 

ʜʦʧʫʩʢʘʶʪ ʜʘʣʴʥʝʡʰʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʠ ʨʘʟʚʠʪʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʪʠʧʦʚ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʙʲʝʢʪʳ ɸʕʉ.  

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

 

ʃʠʤʘʨʯʝʥʢʦ ʆʣʝʛ ʉʪʝʧʘʥʦʚʠʯ- ʂʠʝʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʦ ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ 

e-mail: olelim2010@yahoo.com 

 

 

 

ɿɸʂʆʅʆʄɯʈʅʆʉʊɯ ʈʆɿʇʆɼɯʃʋ 
90

Sr, U ʪʘ ʊʋɽ ɺ ʇɯɼɿɽʄʅʀʍ 

ɺʆɼɸʍ ɺ ʈɸʁʆʅɯ ʂʆʄʇʃɽʂʉɸ ʅɹʂ-ʆʋ  

 

ɯ. ɸ. ʃʠʪʚʠʥ, ʄ. ɯ. ʇʘʥʘʩʶʢ, ɻ. ɺ. ʃʝʚʽʥ, ʇ. ɸ. ʃʶʰʥʷ, ʄ. ʆ. ʉʠʟʦʚ,  

ɯ. ʇ. ʆʥʠʱʝʥʢʦ 

 

 

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ 
90

Sr, U ʪʘ ʊʋɽ ʫ ʧʨʦʙʘʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟʽ ʩʧʦʩʪʝʨʝʞʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʘʤʢʘʭ ʨʘʜʽʦʛʽʜʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ 

ʨʘʡʦʥʽ ʦʙ'ʻʢʪʘ çʋʢʨʠʪʪʷè. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʧʨʦʚʝʜʝʥʥʷ ʨʘʜʽʦʛʽʜʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʣʷʛʘʻ 

ʚ ʦʮʽʥʮʽ ʨʽʚʥʽʚ ʭʽʤʽʯʥʦʛʦ ʪʘ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʘ 

ʪʘʢʦʞ ʫʤʦʚ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʚ ʦʪʦʯʫʶʯʝ ʘʚʘʨʽʡʥʠʡ ʙʣʦʢ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ɼʉʇ ʏɸɽʉ ʬʫʥʢʮʽʡ ʙʝʟʧʝʢʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʦʙʤʝʞʝʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʘ ʚʩʪʘʥʦʚʣʝʥʽ ʤʝʞʽ. 

ʅʘ ʧʨʦʤʤʘʡʜʘʥʯʠʢʫ ɼʉʇ ʏɸɽʉ ʨʦʟʚʠʥʝʥʠʡ ʙʝʟʥʘʧʽʨʥʠʡ ʚʦʜʦʥʦʩʥʠʡ 

ʛʦʨʠʟʦʥʪ, ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʘʣʶʚʽʘʣʴʥʠʭ ʧʽʩʢʽʚ ʧʝʨʰʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ 

ʨ. ʇʨʠʧ'ʷʪʴ. ʇʦʪʫʞʥʽʩʪʴ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʜʦ ʧʦʯʘʪʢʫ ʚʠʚʝʜʝʥʥʷ 

ʚʦʜʦʡʤʠ-ʦʭʦʣʦʜʞʫʚʘʯʘ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʪʨʘʚʝʥʴ - ʞʦʚʪʝʥʴ 2014 ʨ.) 

ʩʪʘʥʦʚʠʣʘ 30 ʤ. ʋ ʜʘʥʠʡ ʯʘʩ ʨʽʚʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʟʥʠʟʠʣʠʩʷ ʥʘ 2 ʤ. 

ʅʘʧʨʷʤʦʢ ʨʫʭʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚ ʨʘʡʦʥʽ ʦʙôʻʢʪʘ ñʋʢʨʠʪʪʷè ʟʘ ʦʩʪʘʥʥʽ 2 

ʨʦʢʠ ʟʤʽʥʠʚʩʷ ʟ ʧʽʚʥʽʯʥʦʛʦ ʥʘ ʧʽʚʥʽʯʥʦ - ʩʭʽʜʥʠʡ ʫ ʙʽʢ ʟʘʧʣʘʚʠ ʨ. ʇʨʠʧ'ʷʪʴ. 

ʅʘ ʮʴʦʤʫ ʬʦʥʽ ʟʨʦʩʣʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʜʦ 40 ʤ/ʨʽʢ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʟʨʦʩʣʠ ʰʚʠʜʢʦʩʪʽ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ, 

ʷʢʽ ʨʦʟʚʘʥʪʘʞʫʶʪʴʩʷ ʚ ʨ. ʇʨʠʧôʷʪʴ, ʪʠʤ ʩʘʤʠʤ, ʜʦʜʘʶʯʠ ʩʚʦʶ ʯʘʩʪʢʫ ʚ 

ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. 

ɿʘ ʦʩʪʘʥʥʽ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʧʦ ʦʢʨʝʤʠʤ ʩʚʝʨʜʣʦʚʠʥʘʤ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ 

ʥʠʞʯʝ ʟʘ ʧʦʪʦʢʦʤ ʛʨʫʥʪʦʚʠʭ ʚʦʜ ʚʽʜ ʦʙôʻʢʪʘ ñʋʢʨʠʪʪʷè, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʦʙôʻʤʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ 
90

Sr, U ʪʘ ʊʋɽ. ʊʘʢʝ ʧʽʜʚʠʱʝʥʥʷ 

ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʝ ʟʽ ʟʤʽʥʘʤʠ, ʧʝʨʰ ʟʘ ʚʩʝ ʚʝʣʠʯʠʥʠ ʨʅ ʪʘ ʢʦʨʝʣʶʶʪʴ ʽʟ 
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ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫ ʚʦʜʽ ʉʘ
2+
, ʂ

+
, Na

+
, ʅʉʆ3

2- 
ʽ ʉʆ3

2-
 . ɿʦʢʨʝʤʘ, ʧʨʠ ʨʅ  

ʚʠʱʝ 9 ï 11 ʤʽʛʨʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ 
90

Sr U ʪʘ ʊʋɽ ʟʨʦʩʪʘʻ ʥʘ ʦʜʠʥ - ʜʚʘ 

ʧʦʨʷʜʢʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʚʠʷʚʣʝʥʦ ʥʦʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʧʦʚʝʜʽʥʢʠ 
90

Sr, U ʪʘ ʊʋɽ ʚ ʩʠʣʴʥʦʣʫʞʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜʘʭ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʨʅ, ʡʤʦʚʽʨʥʦ, ʬʦʨʤʫʶʪʴʩʷ ʧʨʠ ʢʦʥʪʘʢʪʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽʟ 

ʙʝʪʦʥʦʤ ʟʘʛʣʠʙʣʝʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʽʜʟʝʤʥʠʭ ʢʦʤʤʫʥʽʢʘʮʽʡ ʪʘ 

ʬʫʥʜʘʤʝʥʪʽʚ ʩʧʦʨʫʜ. ʊʦʤʫ, ʫ ʨʘʟʽ ʧʽʜʚʠʱʝʥʥʷ ʨʅ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʜʦ 

ʚʝʣʠʯʠʥ 10 - 11, ʟʘ ʨʘʭʫʥʦʢ ʢʦʨʦʟʽʾ ʧʘʣʴʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʅɹʂ, ʱʦ 

ʧʝʨʝʢʨʠʚʘʻ ʯʘʩʪʠʥʫ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʤʦʞʣʠʚʝ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʦʙ'ʻʤʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ 
90

Sr, U ʪʘ ʊʋɽ ʥʠʞʯʝ ʧʦ ʧʦʪʦʢʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚʽʜ 

ʬʫʥʜʘʤʝʥʪʽʚ ʅɹʂ. 

 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʚʪʦʨʽʚ: 

 

ɯ. ɸ. ʃʠʪʚʠʥ,  ʄ. ɯ. ʇʘʥʘʩʶʢ, ɻ. ɺ. ʃʝʚʽʥ, ʇ. ɸ. ʃʶʰʥʷ, ʄ. ʆ. ʉʠʟʦʚ-  

ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʙʝʟʧʝʢʠ ɸɽʉ ʅɸʅ ʋʢʨʘʾʥʠ, ʚʫʣ. ʂʽʨʦʚʘ, 36ʘ, 

ʏʦʨʥʦʙʠʣʴ, 07270, ʋʢʨʘʾʥʘ   

ɯ. ʇ. ʆʥʠʱʝʥʢʦ-  ʅʘʫʢʦʚʦ-ʽʥʞʝʥʝʨʥʠʡ ʮʝʥʪʨ ʨʘʜʽʦʛʽʜʨʦʝʢʦʣʦʛʽʯʥʠʭ 

ʧʦʣʽʛʦʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʚʫʣ. ʆ. ɻʦʥʯʘʨʘ, 55ʙ, ʂʠʾʚ, 01054, ʋʢʨʘʾʥʘ 

 

 

 

ʄʆɼɽʃʔ ɸɺʊʆʄɸʊʀʏʅʆɻʆ ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ ɺʋɿʃɯɺ, 

ɼɸɺɸʏɯɺ ʊɸ ʂɸʅɸʃɯɺ ɿɺôʗɿʂʋ ɻɸɿʆʊʈɸʅʉʇʆʈʊʅʆɻʆ 

ʂʆʄʇʃɽʂʉʋ 

 

ɺ.ɺ. ʃʠʪʚʠʥʦʚ, ʆ.O. ʃʠʪʚʠʥ ʆ.ɯ., ʊʨʫʥʦʚ  

 

 

ɺʚʝʜʝʥʥʷ 

ɻʘʟʦʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ (ɻʊʉ) ʋʢʨʘʾʥʠ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʛʦ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʪʨʘʥʟʠʪʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚʽʜ ʢʨʘʾʥ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʜʦ ʢʨʘʾʥ ʽʤʧʦʨʪʝʨʽʚ ʪʘ ʧʦʜʘʯʽ ʛʘʟʫ ʚʥʫʪʨʽʰʥʽʤ 

ʩʧʦʞʠʚʘʯʘʤ. ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ɻʊʉ ʻ ʤʘʛʽʩʪʨʘʣʴʥʽ ʛʘʟʦʧʨʦʚʦʜʠ, 

ʛʘʟʦʨʦʟʧʦʜʽʣʴʥʽ, ʛʘʟʦʚʠʤʽʨʶʚʘʣʴʥʽ ʩʪʘʥʮʽʾ, ʧʽʜʟʝʤʥʽ ʩʭʦʚʠʱʘ ʪʘ 

ʢʦʤʧʨʝʩʦʨʥʽ ʩʪʘʥʮʽʾ ʟ ʢʦʤʧʣʝʢʪʦʤ ʦʩʥʦʚʥʦʛʦ ʪʘ ʜʦʧʦʤʽʞʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʘʟʦʧʝʨʝʢʘʯʫʚʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ [2,3]  

ʱʦʜʦ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʨʝʩʫʨʩʫ ʣʝʞʠʪʴ ʚ 

ʦʙʣʘʩʪʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʪʨʦʣʶ 

ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʜʚʠʛʫʥʽʚ (ɻʊɼ), ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʧʨʦʮʝʩʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʜʘʚʘʯʽʚ ʪʘ 

ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ ʚʫʟʣʽʚ ʛʘʟʦʪʫʨʙʽʥʥʦʛʦ ʜʚʠʛʫʥʘ (ɻʊɼ), ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ 
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ʩʠʩʪʝʤʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʉɸɼ), ʜʦʟʚʦʣʠʪʴ ʚ ʧʨʦʮʝʩʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɻʊɼ [4,5]  ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʨʝʞʠʤʫ 

ʫʧʨʘʚʣʽʥʥʷ, ʷʢʠʡ ʙʫʜʝ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʚ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʪʯʠʢʽʚ ʪʘ ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ ʚʫʟʣʽʚ ɻʊɼ ʟ 

ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʩʢʣʘʜʦʚʠʭ ʦʟʥʘʢ ʥʝʩʧʨʘʥʦʩʪʝʡ, ʧʨʦʧʦʥʫʻʤʦ 

ʚʜʦʩʢʦʥʘʣʠʪʠ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʜʘʚʘʯʽʚ ʪʘ ʢʘʥʘʣʽʚ 

ʟʚôʷʟʢʫ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʥʢʽʚ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʽʚ ʽ ʢʨʦʩ-

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʘʮʽʾ 

ʟʙʽʣʴʰʫʻ ʰʚʠʜʢʦʜʽʶ ʽ ʥʘʜʽʡʥʽʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʤʝʪʦʜʘʤʠ, ʟʘʩʥʦʚʘʥʠʤʠ ʥʘ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʰʚʠʜʢʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ (ʐʇʌ). ʂʨʽʤ ʪʦʛʦ, ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʽ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʽʟʥʠʭ ʜʝʬʝʢʪʽʚ ʜʘʚʘʯʽʚ ʪʘ ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ. 

ʇʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʘʚʘʯʽʚ ʪʘ ʢʘʥʘʣʽʚ 

ʟʚôʷʟʢʫ ʚʫʟʣʽʚ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʦʩʥʦʚʽ 

ʽʩʥʫʶʯʽʡ ʤʦʜʝʣʽ [1], ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʐʇʌ. ʄʦʜʝʣʴ ʙʫʣʘ 

ʤʦʜʠʬʽʢʦʚʘʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʨʦʟʨʦʙʣʝʥʠʭ 

ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʚʽʙʨʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʥʝʧʝʨʝʨʚʥʦʛʦ ʚʝʡʚʣʝʪ-

ʧʝʨʝʪʚʦʨʝʥʥʷ. ʅʘ ʨʠʩʫʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʘʛʘʣʴʥʠʡ ʚʠʜ ʨʦʟʨʦʙʣʝʥʦʾ 

ʤʦʜʝʣʽ. 

  
ʈʠʩʫʥʦʢ.  ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʦʜʝʣʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʘʚʘʯʽʚ ʪʘ 

ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ ʚʫʟʣʽʚ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ.  

 

ɺʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʤʦʜʝʣʽ ʻ ʽʥʬʦʨʤʘʮʽʷ ʪʨʴʦʭ ʚʠʜʽʚ: 

ɧ ʘʥʘʣʦʛʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜ ʜʘʪʯʠʢʽʚ   (ʘʥʘʣʽʟʦʚʘʥʠʡ  ʩʠʛʥʘʣ) 

ɧ ʮʠʬʨʦʚʽ ʜʘʥʽ ʧʦ ʯʘʩʪʦʪʘʭ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʽʚ, ʢʨʫʪʥʠʤ 

ʤʦʤʝʥʪʦʤ ʥʘ ʚʘʣʫ ʛʚʠʥʪʘ ʽ ʽʥ. 
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ɧ ʟʥʘʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʤʦʜʝʣʽ ʻ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʥʘʜʽʩʣʘʥʽ ʉɸɼ  ʜʦ 

ʢʦʤʧʨʝʩʦʨʥʦʛʦ ʮʝʭʫ ʩʪʦʩʦʚʥʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ. 

ʋ ʤʦʜʫʣʴ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʞʠʤ ʨʦʙʦʪʠ 

ʜʚʠʛʫʥʘ ʷʢ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. ʗʢʱʦ ʦʪʨʠʤʘʥʽ ʧʘʨʘʤʝʪʨʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʩʪʽʡʢʦ-ʥʝʟʤʽʥʥʦʤʫ ʩʪʘʥʽ ʚ ʪʝʧʝʨʽʰʥʴʦʤʫ ʯʘʩʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʪʦ ʪʘʢʠʡ 

ʨʝʞʠʤ ʚʚʘʞʘʻʪʴʩʷ ʩʪʘʣʠʤ , ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʨʝʞʠʤ ʚʚʘʞʘʻʪʴʩʷ 

ʧʝʨʝʭʽʜʥʠʤ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ɻʊɼ ʚʘʞʣʠʚʘ ʷʢ ʥʘ ʝʪʘʧʽ ʧʽʜʛʦʪʦʚʢʠ 

ʜʘʥʠʭ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʦʯʦʢ ʫ ʚʠʙʽʨʮʽ ʽ ʢʽʣʴʢʦʩʪʽ ʛʨʫʧ ʚʠʙʽʨʦʢ ʜʘʥʠʭ 

ʧʦ ʜʘʚʘʯʘʤ ʪʘ ʢʘʥʘʣʘʤ ʟʚôʷʟʢʫ, ʪʘʢ ʽ ʥʘ ʝʪʘʧʽ ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ. 

ʄʦʜʫʣʴ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʻ ʦʮʠʬʨʦʚʫʚʘʥʥʷ 

ʘʥʘʣʦʚʦʛʦ ʩʠʛʥʘʣʫ ʟ ʚʠʙʨʘʢʫʚʘʥʥʷʤ ʟʙʽʡʥʠʭ ʛʨʫʧ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʜʦʧʫʩʢʦʚʦʛʦ ʽ ʧʝʨʝʭʨʝʩʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʇʽʩʣʷ ʯʦʛʦ ʜʘʥʽ ʧʨʦʭʦʜʷʪʴ ʚʝʡʚʣʝʪ-

ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʩʧʝʢʪʨʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʦʪʨʠʤʘʥʠʭ ʚʝʡʚʣʝʪ-

ʢʦʝʬʽʮʽʻʥʪʽʚ. ɿʽ ʩʧʝʢʪʨʽʚ ʚʠʜʽʣʷʶʪʴʩʷ ʩʢʣʘʜʦʚʽ ʰʫʤʽʚ, ʪʠʧʦʚʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʩʠʛʥʘʣʽʚ, ʥʘʚʝʜʝʥʴ ʥʘ ʢʘʥʘʣʠ ʟʚôʷʟʢʫ ʪʘ ʽʥ. ɿʥʘʯʝʥʥʷ 

ʚʠʜʽʣʝʥʠʭ ʩʢʣʘʜʦʚʠʭ ʩʧʝʢʪʨʽʚ ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʤʦʜʫʣʴ ʢʦʥʪʨʦʣʶ ʟʘ 

ʥʦʨʤʦʚʘʥʠʤʠ ʨʽʚʥʷʤʠ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʧʦʨʽʚʥʷʥʥʷ ʟ ʪʨʴʦʤʘ ʪʠʧʦʚʠʤʠ 

ʨʽʚʥʷʤʠ. 

ʆʙʤʝʞʫʚʘʣʴʥʽ ʨʽʚʥʽ çʅʝʙʝʟʧʝʯʥʠʡè ʽ çʇʝʨʝʜ ʘʚʘʨʽʡʥʠʡè 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʢʦʤʧʣʝʢʩʥʠʭ ʚʠʤʦʛ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ɻʊɼ 

ʽ ʡʦʛʦ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʘʛʨʝʛʘʪʽʚ ʽ ʾʭ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ. ʊʦʙʪʦ ʟʥʘʯʝʥʥʷ çʅʝʙʝʟʧʝʯʥʠʡè ʽ çʇʝʨʝʜ ʘʚʘʨʽʡʥʠʡè 

ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʪʦʯʥʦʩʪʽ. ʗʢʱʦ ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ 

ʧʝʨʝʚʠʱʠʪʴ ʟʘʟʥʘʯʝʥʽ ʨʽʚʥʽ ʽ ʮʝ ʧʝʨʝʚʠʱʝʥʥʷ ʧʦʩʪʽʡʥʦ ʙʫʜʝ ʬʽʢʩʫʚʘʪʠʩʷ 

ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ, ʪʦ ʚ ʉɸɼ ɻʊɼ ʙʫʜʝ ʚʠʜʘʥʦ ʚʽʜʧʦʚʽʜʥʝ ʘʚʘʨʽʡʥʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʨʽʚʝʥʴ çʊʠʧʦʚʠʡè ʚʽʜʦʙʨʘʞʘʻ ʟʘʣʝʞʥʽʩʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʩʪʘʪʠʩʪʠʯʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʨʦʛʽʜʥʦʾ ʚʽʜ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʫʟʣʽʚ ɻʊɼ ʜʘʥʦʛʦ ʪʠʧʫ. ɼʘʥʠʡ ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʦʛʦ ʘʙʦ ʧʦʚʝʨʥʝʥʦʛʦ ʟ ʨʝʤʦʥʪʫ ɻʊɼ ʥʘ ʢʦʤʧʨʝʩʦʨʥʫ 

ʩʪʘʥʮʽʶ ʥʘ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʚ ʤʦʜʫʣʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʦʜʝʣʝʡ. ʆʜʥʦʯʘʩʥʦ ʚ ʤʦʜʫʣʽ ʢʦʥʪʨʦʣʶ ʟʘ ʥʦʨʤʦʚʘʥʠʤʠ 

ʨʽʚʥʷʤʠ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʽ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʾʭ ʟ ʜʘʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ɻʊɼ ʜʘʥʦʛʦ ʪʠʧʫ.  

ʄʦʜʝʣʴ ʜʣʷ ʩʪʘʣʠʭ ʨʝʞʠʤʽʚ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʙʽʨ ʧʽʜʜʽʘʧʘʟʦʥʽʚ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʡʤʦʚʽʨʥʽʩʥʠʭ ʦʮʽʥʦʢ (ʤʘʢʩʠʤʘʣʴʥʠʭ ʽ ʤʽʥʽʤʘʣʴʥʠʭ, ʩʝʨʝʜʥʽʭ 

ʟʥʘʯʝʥʴ ʽ ʤʝʞ ʢʣʽʧʽʨʫʚʘʥʥʷ), ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʧʝʨʰʠʤʠ N ʟʘʧʫʩʢʘʤʠ. 

ʄʦʜʝʣʴ ʜʣʷ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʽʚ ʧʨʝʜʩʪʘʚʣʷʻ ʩʪʘʣʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʩʽʭ 

ʪʠʧʽʚ ʜʘʥʠʭ, ʚʠʟʥʘʯʝʥʝ ʷʢ ʤʘʢʩʠʤʘʣʴʥʦ-ʜʦʩʷʛʥʫʪʝ ʟʥʘʯʝʥʥʷ ʫ ʚʩʽʭ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ ʧʝʨʰʠʤʠ N ʟʘʧʫʩʢʘʤʠ. ʆʮʽʥʢʘ ʪʨʝʥʜʽʚ ʟʘ ʯʘʩʦʤ 

ʚʠʨʦʙʣʝʥʥʷ ʨʝʩʫʨʩʫ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʙʯʠʩʣʝʥʥʽ S-ʜʠʩʢʨʠʤʽʥʘʥʪʫ ʩʝʨʝʜʥʽʭ 

ʟʥʘʯʝʥʴ ʤʦʜʝʣʝʡ ʜʣʷ ʩʪʘʣʠʭ ʨʝʩʫʨʩʽʚ. ɿʘ ʫʤʦʚʠ, ʷʢʱʦ ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ S-

ʜʠʩʢʨʠʤʽʥʘʥʪʫ ʚ ʜʦʚʽʣʴʥʦʤʫ ʧʽʜʜʽʘʧʘʟʦʥʽ ʧʝʨʝʚʠʱʠʪʴ ʟʘʟʜʘʣʝʛʽʜʴ 
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ʚʩʪʘʥʦʚʣʝʥʝ ʟʥʘʯʝʥʥʷ, ʪʦ ʚ ʉɸɼ ʢʦʤʧʨʝʩʦʨʥʦʛʦ ʮʝʭʫ ʚʠʜʘʻʪʴʩʷ 

ʜʽʘʛʥʦʩʪʠʯʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

 ʄʦʜʫʣʴ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʦʚʦʜʠʪʴ 

ʨʦʟʨʘʭʫʥʦʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʫʟʣʽʚ ʜʚʠʛʫʥʘ. ʅʘ ʧʽʜʩʪʘʚʽ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʟ ʤʦʜʫʣʷ ʚʠʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʢʦʥʪʨʦʣʶ ɻʊɼ, ʬʦʨʤʫʶʪʴʩʷ 

ʟʘʚʜʘʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʝʢʪʨʽʚ ʚʝʡʚʣʝʪ-ʢʦʝʬʽʮʽʻʥʪʽʚ ʽ ʚʟʘʻʤʥʠʭ ʩʧʝʢʪʨʽʚ 

ʚʝʡʚʣʝʪ-ʢʦʝʬʽʮʽʻʥʪʽʚ. ʇʦʪʽʤ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷ ʩʢʣʘʜʦʚʠʭ, 

ʚʠʜʽʣʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ.     ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʟʘʚʜʘʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʝʢʪʨʠ ʚʝʡʚʣʝʪ-ʢʦʝʬʽʮʽʻʥʪʽʚ ʽ ʚʟʘʻʤʥʽ ʩʧʝʢʪʨʠ 

ʚʝʡʚʣʝʪ-ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʦʭʦʜʷʪʴ ʦʙʨʦʙʢʫ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʫʟʛʦʜʞʫʚʘʣʴʥʠʭ 

ʬʽʣʴʪʨʘʭ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʬʦʨʤʫʣʘ ʪʘʢʠʭ ʬʽʣʴʪʨʽʚ: 

 ,        (1) 

ʜʝ 

                                (2) 

ʎʽ ʬʽʣʴʪʨʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʮʽʥʢʠ çʙʽʯʥʠʭè ʽ ʢʦʤʙʽʥʘʮʽʡʥʠʭ ʩʢʣʘʜʦʚʠʭ 

ʱʦʜʦ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʥʠʭ ʩʢʣʘʜʦʚʠʭ. ʄʝʪʘ ʪʘʢʦʾ ʦʙʨʦʙʢʠ - ʨʘʥʥʻ 

ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʚʫʟʣʘʭ, ʘ ʪʘʢʦʞ ʟʤʽʥ ʚ ʨʦʙʦʪʽ ʜʘʚʘʯʽʚ ʪʘ 

ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʘʙʦ ʥʝʟʥʘʯʥʠʭ ʟʤʽʥʘʭ ʚʠʭʽʜʥʝ ʟʥʘʯʝʥʥʷ 

ʬʽʣʴʪʨʘ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʦʜʠʥʠʮʽ. ʋ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ - ʜʦ ʥʫʣʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʬʽʣʴʪʨʘʮʽʾ ʽ ʘʤʧʣʽʪʫʜʥʠʭ ʧʦʨʽʚʥʷʥʴ ʥʘʜʘʣʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ 

ʧʨʦʮʝʜʫʨʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʦʜʝʣʷʭ ʽ ʦʮʽʥʢʫ ʪʨʝʥʜʽʚ. 

ʇʝʨʝʜʙʘʯʝʥʘ ʚ ʧʝʨʝʣʽʢʫ ʟʘʚʜʘʥʴ ʧʦ ʨʦʟʧʽʟʥʘʚʘʥʥʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʫʟʣʽʚ 

ʽ ʩʠʩʪʝʤ ʜʚʠʛʫʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʨʘʢʪʽʚ çʜʘʪʯʠʢʽʚè 

ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʦʨʽʚʥʷʣʴʥʽʡ ʦʮʽʥʮʽ ʥʘʡʚʠʱʠʭ ʽ ʩʝʨʝʜʥʽʭ ʤʘʩʰʪʘʙʘʭ ʚʝʡʚʣʝʪ-

ʧʝʨʝʪʚʦʨʝʥʴ. 

ɺʠʩʥʦʚʦʢ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʜʝʣʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ ʚʠʷʚʣʝʥʥʷ 

ʦʟʥʘʢ ʟʥʦʩʫ ʚʫʟʣʽʚ ɻʊɼ, ʟʤʽʥ ʚ ʨʦʙʦʪʽ ʜʘʚʘʯʽʚ ʪʘ ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ ʥʘ ʙʽʣʴʰ 

ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʽ ʜʦʟʚʦʣʷʻ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʩʪʝʞʠʪʠ ʟʘ 

ʩʪʫʧʝʥʝʤ ʽ ʤʽʩʮʝʤ ʨʦʟʚʠʪʢʫ ʜʝʬʝʢʪʽʚ. ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʩʠʣʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ɻʇɸ ʜʣʷ ʘʥʘʣʽʟʫ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʥʝʩʪʘʮʽʦʥʘʨʥʠʭ ʩʠʛʥʘʣʽʚ ʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ɻʊɼ. 
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Abstract: The model of turbine engine diagnostics of units using continuous 
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GTE nodes. 
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ɿɸʑʀʊɸ ɺʆɼʆɽʄʆɺ ʆʊ ʅɽʉɸʅʂʎʀʆʅʀʈʆɺɸʅʅʆɻʆ 

ɼʆʉʊʋʇɸ 

 

ʄʘʞʘʨʝʥʢʦ ɺʣʘʜʠʩʣʘʚ 

 

ʈʫʢʦʚʦʜʠʪʝʣʴ - ʏʠʯʠʢʘʣʦ ʅʠʥʘ 

 

ɸʥʥʦʪʘʮʠʠ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʩʠʩʪʝʤʝ ʟʘʱʠʪʳ ʧʨʝʩʥʦʛʦ ʚʦʜʦʝʤʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʫʩʪʨʦʡʩʪʚʦ 

ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʣʶʜʝʡ ʚ ʥʝʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. ʊʘʢʞʝ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ  IP ʢʘʤʝʨ ʩ ʠʥʜʠʢʘʪʦʨʦʤ ʜʚʠʞʝʥʠʷ , ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ  ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ  ʜʦʩʪʫʧʘ ʢ 

ʚʦʜʦʝʤʘʤ.  ʅʘʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʤʦʜʝʣʝʡ ʟʚʫʢʦʩʥʠʤʘʪʝʣʝʡ ʠ ʠʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 

ʇɹ ʝʟʦɻʣʝʢʪʨʠӢʯʝʩʢʠʡ ɻʬʬʝӢʢʪ ð ʵʬʬʝʢʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʣʷʨʠʟʘʮʠʠ 

ʜʠʵʣʝʢʪʨʠʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ (ʧʨʷʤʦʡ 

ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ). ʉʫʱʝʩʪʚʫʝʪ ʠ ʦʙʨʘʪʥʳʡ 

ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ð ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʜʝʬʦʨʤʘʮʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʇʨʠ ʧʨʷʤʦʤ 

ʧʴʝʟʦʵʬʬʝʢʪʝ ʜʝʬʦʨʤʘʮʠʷ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʷʤʠ 

ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʧʨʠ ʦʙʨʘʪʥʦʤ ʧʴʝʟʦʵʬʬʝʢʪʝ ʧʨʠʣʦʞʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʢ ʪʝʣʫ ʚʳʟʳʚʘʝʪ ʝʛʦ ʜʝʬʦʨʤʘʮʠʶ. 

ʇʨʠʤʝʨ ʧʴʝʟʦʵʬʬʝʢʪʘ(ʨʠʩʫʥʦʢ) 

 
ʇʨʷʤʦʡ ʧʴʝʟʦʵʬʬʝʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ: 

-ʚ ʧʴʝʟʦʛʝʥʝʨʘʪʦʨʘʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: 

-ʚ ʧʴʝʟʦʟʘʞʠʛʘʣʢʘʭ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʨʘʟʨʷʜʥʠʢʝ ʦʪ ʜʚʠʞʝʥʠʷ ʧʘʣʴʮʘ; 

-ʚ ʢʦʥʪʘʢʪʥʦʤ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʤ ʚʟʨʳʚʘʪʝʣʝ (ʥʘʧʨʠʤʝʨ, ʢ 

ʚʳʩʪʨʝʣʘʤ ʈʇɻ-7); 

-ʚ ʜʘʪʯʠʢʘʭ: 

https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8F%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%B4%D0%B8%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D0%BA%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8F%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%B4%D0%B8%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D0%BA%D0%BE%D0%B2
https://ru.wikipedia.org/w/index.php?title=%D0%9E%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D1%8B%D0%B9_%D0%BF%D1%8C%D0%B5%D0%B7%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9E%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D1%8B%D0%B9_%D0%BF%D1%8C%D0%B5%D0%B7%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B6%D0%B8%D0%B3%D0%B0%D0%BB%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%9F%D0%93-7
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA
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-ʚ ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʢ ʩʠʣʝ ʵʣʝʤʝʥʪʘ (ʯʝʤ ʙʦʣʴʰʝ ʩʠʣʘ, ʪʝʤ 

ʚʳʰʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʘʭ), ʥʘʧʨʠʤʝʨ, ʚ ʩʠʣʦʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʜʘʪʯʠʢʘʭ, ʜʘʪʯʠʢʘʭ ʜʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ; 

-ʚ ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʚ ʤʠʢʨʦʬʦʥʘʭ, ʛʠʜʨʦʬʦʥʘʭ, ʛʦʣʦʚʢʘʭ ʟʚʫʢʦʩʥʠʤʘʪʝʣʷ ʵʣʝʢʪʨʦʬʦʥʦʚ, 

ʧʨʠʸʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦʥʘʨʦʚ; 

ʆʙʨʘʪʥʳʡ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ: 

-ʚ ʘʢʫʩʪʠʯʝʩʢʠʭ ʠʟʣʫʯʘʪʝʣʷʭ: 

-ʚ ʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʣʫʯʘʪʝʣʷʭ ʟʚʫʢʘ (ʵʬʬʝʢʪʠʚʥʳ ʥʘ ʚʳʩʦʢʠʭ 

ʯʘʩʪʦʪʘʭ ʠ ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ; ʪʘʢʠʝ ʥʘʧʨʠʤʝʨ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ 

ʤʫʟʳʢʘʣʴʥʳʝ ʦʪʢʨʳʪʢʠ, ʨʘʟʣʠʯʥʳʝ ʦʧʦʚʝʱʘʪʝʣʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚʦ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʙʳʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʦʪ ʥʘʨʫʯʥʳʭ ʯʘʩʦʚ ʜʦ ʢʫʭʦʥʥʦʡ 

ʪʝʭʥʠʢʠ); 

-ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠʟʣʫʯʘʪʝʣʷʭ ʜʣʷ ʫʚʣʘʞʥʠʪʝʣʝʡ ʚʦʟʜʫʭʘ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʛʠʜʨʦʦʯʠʩʪʢʠ (ʚ ʯʘʩʪʥʦʩʪʠ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʪʠʨʘʣʴʥʳʭ 

ʤʘʰʠʥ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʘʥʥ); 

-ʚ ʠʟʣʫʯʘʪʝʣʷʭ ʛʠʜʨʦʣʦʢʘʪʦʨʦʚ (ʩʦʥʘʨʘʭ); 

-ʚ ʩʠʩʪʝʤʘʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʤʝʱʝʥʠʡ (ʘʢʪʠʚʘʪʦʨʘʭ): 

-ʚ ʩʠʩʪʝʤʘʭ ʩʚʝʨʭʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ʩʠʩʪʝʤʝ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠʛʣʳ ʚ ʩʢʘʥʠʨʫʶʱʝʤ ʪʫʥʥʝʣʴʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʠʣʠ ʚ 

ʧʦʟʠʮʠʦʥʝʨʝ ʧʝʨʝʤʝʱʝʥʠʷ ʛʦʣʦʚʢʠ ʞʸʩʪʢʦʛʦ ʜʠʩʢʘ
[4]

; 

-ʚ ʘʜʘʧʪʠʚʥʦʡ ʦʧʪʠʢʝ, ʜʣʷ ʠʟʛʠʙʘ ʦʪʨʘʞʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʟʝʨʢʘʣʘ. 

-ʚ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʚʠʛʘʪʝʣʷʭ; 

-ʜʣʷ ʧʦʜʘʯʠ ʯʝʨʥʠʣ ʚ ʩʪʨʫʡʥʳʭ ʧʨʠʥʪʝʨʘʭ. 

ʇʴʝʟʦʵʬʬʝʢʪ ʜʣʷ ʟʘʱʠʪʳ ʚʦʜʦʝʤʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʩʷ 

ʧʴʝʟʦʵʬʬʝʢʪʦʤ ʜʣʷ ʟʘʱʠʪʳ ʚʦʜʦʝʤʦʚ ʦʪ ʥʝʩʘʥʢʮʠʦʥʥʠʨʦʚʘʥʦʛʦ ʜʦʩʪʫʧʘ 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʦʙʨʘʪʥʳʡ ʧʴʝʟʦʝʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ʇʴʝʟʦʝʣʝʢʪʨʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʙʫʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ 

ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʦʝ ʨʘʩʪʦʷʥʥʠʝ (ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʯʫʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʘʪʯʠʢʘ). 

ɼʘʪʯʠʢʠ ʙʫʜʫʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ (ʝʩʣʠ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʦʙʴʝʢʪ) ʠ ʙʫʜʝʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʠʭ ʚ ʝʣʝʢʪʨʠʯʠʩʢʠʝ 

ʠʤʧʫʣʴʩʳ ʢʦʪʦʨʦʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʟʘʥʦʩʠʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʠʣʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʚ ʣʶʙʦʤ ʜʨʫʛʦʤ ʫʜʦʙʥʦʤ ʚʠʜʝ. 

ʂʦʤʧʘʥʠʠ ʟʘʥʠʤʘʶʱʠʝʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʟʚʫʢʦʩʥʠʤʘʪʝʣʝʡ 

1. ɿɺʋʂʆʉʅʀʄɸʊɽʃʀ ʂʆʄʇɸʅʀʀ B-BAND 

2. ɿɺʋʂʆʉʅʀʄɸʊɽʃʀ ʂʆʄʇɸʅʀʀ L.R.BAGGS 

3. ɿɺʋʂʆʉʅʀʄɸʊɽʃʀ ʂʆʄʇɸʅʀʀ SCHERTLER 

4. ʂʆʄɹʀʅʀʈʆɺɸʅʅʓɽ ʉʀʉʊɽʄʓ "ʄʀʂʈʆʌʆʅ-

ɿɺʋʂʆʉʅʀʄɸʊɽʃʔ" ʂʆʄʇɸʅʀʀ SD SYSTEMS 

5. ɿɺʋʂʆʉʅʀʄɸʊɽʃʀ ʂʆʄʇɸʅʀʀ SHADOW 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʟʚʫʢʦʩʥʠʤʘʪʝʣʝʡ 

-V.I.P.2 

-SH460 

-SH 470 

ɿʚʫʢʦʤʥʠʤʘʪʝʣʴ V.I.P.2 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D1%84%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%84%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D0%BE%D0%B2%D0%BA%D0%B0_%D0%B7%D0%B2%D1%83%D0%BA%D0%BE%D1%81%D0%BD%D0%B8%D0%BC%D0%B0%D1%82%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%84%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D1%8C%D0%B5%D0%B7%D0%BE%D0%BA%D0%B5%D1%80%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%91%D1%8B%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D1%8B%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D0%BB%D1%8C%D1%82%D1%80%D0%B0%D0%B7%D0%B2%D1%83%D0%BA
https://ru.wikipedia.org/wiki/%D0%A3%D0%B2%D0%BB%D0%B0%D0%B6%D0%BD%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B8%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D1%82%D0%B8%D0%BB%D0%B5%D0%B2%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B0%D0%BD%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B8%D0%B9_%D1%82%D1%83%D0%BD%D0%BD%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D1%81%D0%BA%D0%BE%D0%BF
https://ru.wikipedia.org/wiki/%D0%96%D1%91%D1%81%D1%82%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%96%D1%91%D1%81%D1%82%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B0%D0%BF%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%BE%D0%BF%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D0%BB%D1%8C%D1%82%D1%80%D0%B0%D0%B7%D0%B2%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%B8%D0%BD%D1%82%D0%B5%D1%80
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V.I .P.2 - ʉʠʛʥʘʣʳ ʦʪ ʜʘʪʯʠʢʘ ʠ ʤʠʢʨʦʬʦʥʘ ʧʦʩʪʫʧʘʶʪ ʥʘ ʩʧʝʮʠʘʣʴʥʳʡ 

ʧʨʠʙʦʨ, ʪʘʢʞʝ ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ V.I.P.2, ʚ ʢʦʪʦʨʦʤ ʠʤʝʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʙʣʦʢʠ: ʤʠʢʰʝʨ ʩʠʛʥʘʣʦʚ, ʨʝʛʫʣʠʨʫʝʤʳʡ ɺʏ-ʬʠʣʴʪʨ ʜʣʷ 

ʧʦʜʘʚʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ɺʏ-ʬʠʣʴʪʨ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʰʫʤʦʚ. ʇʨʠʙʦʨ ʧʠʪʘʝʪʩʷ ʣʠʙʦ ʦʪ ʙʘʪʘʨʝʠ 9ɺ, ʣʠʙʦ ʦʪ 

AC/DC ʘʜʘʧʪʝʨʘ 12ɺ, ʣʠʙʦ ʦʪ ʠʩʪʦʯʥʠʢʘ ʬʘʥʪʦʤʥʦʛʦ ʧʠʪʘʥʠʷ 48ɺ. ɺʳʭʦʜ 

- ʙʘʣʘʥʩʥʳʡ, ʨʘʟʲʝʤ - XLR. 

ɿʚʫʢʦʩʥʠʤʘʪʝʣʴ SH460 

SH460- ʄʦʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʥʝʟʘʚʠʩʠʤʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʠ 

ʧʴʝʟʦʟʚʫʢʦʩʥʠʤʘʪʝʣʷ. ʆʙʘ ʜʘʪʯʠʢʘ ʠʤʝʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʫʩʠʣʠʪʝʣʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʦʡ ʨʝʛʫʣʠʨʦʚʢʠ 

ʛʨʦʤʢʦʩʪʠ ʟʚʫʢʦʩʥʠʤʘʪʝʣʝʡ, ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʥʠʤʠ ʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʬʘʟʳ 

ʧʴʝʟʦʜʘʪʯʠʢʘ. ɺ ʢʦʤʧʣʝʢʪ ʚʭʦʜʠʪ ʚʩʪʨʦʝʥʥʳʡ ʜʝʨʞʘʪʝʣʴ ʜʣʷ ʵʣʝʤʝʥʪʦʚ 

ʧʠʪʘʥʠʷ(ʨʠʩʫʥʦʢ)  

ɿʚʫʢʦʩʥʠʤʘʪʝʣʴ SH 470 

SH 470  - ɿʚʫʢʦʩʥʠʤʘʪʝʣʴ ʦʙʣʘʜʘʝʪ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ ʩʲʝʤʘ ʟʚʫʢʘ: ʩ 

ʧʦʤʦʱʴʶ ʘʢʪʠʚʥʦʛʦ ʭʘʤʙʘʢʝʨʘ, ʧʴʝʟʦʟʚʫʢʦʩʥʠʤʘʪʝʣʷ ʠ ʢʦʥʜʝʥʩʘʪʦʨʥʦʛʦ 

ʤʠʢʨʦʬʦʥʘ. ʍʘʤʙʘʢʝʨ ʠ ʧʴʝʟʦʟʚʫʢʦʩʥʠʤʘʪʝʣʴ ʠʤʝʶʪ ʥʝʟʘʚʠʩʠʤʳʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʫʩʠʣʠʪʝʣʠ, ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʝ ʨʝʛʫʣʷʪʦʨʳ 

ʛʨʦʤʢʦʩʪʠ ʟʚʫʢʦʩʥʠʤʘʪʝʣʝʡ ʠ ʤʠʢʨʦʬʦʥʘ, ʨʝʛʫʣʷʪʦʨ ʙʘʣʘʥʩʘ ʤʝʞʜʫ 

ʤʘʛʥʠʪʥʳʤ ʠ ʧʴʝʟʦʟʚʫʢʦʩʥʠʤʘʪʝʣʝʤ ʠ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʬʘʟʳ ʥʘ 

ʧʴʝʟʦʟʚʫʢʦʩʥʠʤʘʪʝʣʝ. ɺ ʢʦʤʧʣʝʢʪ ʚʭʦʜʠʪ ʚʩʪʨʦʝʥʥʳʡ ʜʝʨʞʘʪʝʣʴ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. 

WiZ  ʜʣʷ ʟʘʱʠʪʳ ʚʦʜʦʝʤʦʚ 

ʋʯʝʥʳʝ ʠʟ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʦʦʙʱʠʣʠ ʦ ʨʘʟʨʘʙʦʪʢʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʧʦʩʦʙʥʦʛʦ ʚʠʜʝʪʴ 

ʣʶʜʝʡ ʩʢʚʦʟʴ ʩʪʝʥʳ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʠʭ ʧʫʣʴʩ ʠ ʜʳʭʘʥʠʝ. 

ʆʩʦʙʝʥʥʦʩʪʠ WiZ . ʋʩʪʘʥʦʚʢʘ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ WiZ, ʩʦʩʪʦʠʪ ʠʟ 

USRP-ʨʘʜʠʦʩʪʘʥʮʠʠ N210 ʩ ʤʘʩʩʠʚʦʤ ʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ, ʢʦʪʦʨʳʝ 

ʠʟʣʫʯʘʶʪ ʧʠʣʦʦʙʨʘʟʥʳʡ ʩʠʛʥʘʣ, ʤʝʥʷʶʱʠʡʩʷ ʦʪ 5,46 ʜʦ 7,25 ʛʠʛʘʛʝʨʮ 

ʢʘʞʜʳʝ 2,5 ʤʠʣʣʠʩʝʢʫʥʜʳ. ʉʠʛʥʘʣ ʢʘʞʜʦʡ ʠʟ ʘʥʪʝʥʥ ʥʝʤʥʦʛʦ ʩʜʚʠʥʫʪ ʧʦ 

ʬʘʟʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʣʠʯʘʪʴ ʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʨʠʝʤʥʠʢ ʫʣʘʚʣʠʚʘʝʪ 

ʦʪʨʘʞʝʥʠʷ ʵʪʠʭ ʩʠʛʥʘʣʦʚ ʦʪ ʣʶʜʝʡ ʠ ʚʳʯʠʩʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʠʭ, 

ʠʟʤʝʨʷʷ ʟʘʜʝʨʞʢʫ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ. 

 ʉʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ ʨʘʩʧʦʟʥʘʚʘʪʴ ʧʨʦʩʪʳʝ ʞʝʩʪʳ, ʥʘʧʨʠʤʝʨ ʦʧʨʝʜʝʣʷʪʴ, 

ʢʫʜʘ ʫʢʘʟʳʚʘʝʪ ʨʫʢʘ ʯʝʣʦʚʝʢʘ. ʂʨʦʤʝ ʪʦʛʦ, WiZ ʫʤʝʝʪ ʩʣʝʜʠʪʴ ʟʘ 

ʜʳʭʘʥʠʝʤ - ʚ 97% ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʜʣʠʚʰʠʭʩʷ ʚ ʩʨʝʜʥʝʤ ʧʦ ʥʝʩʢʦʣʴʢʦ 

ʤʠʥʫʪ, ʩʠʩʪʝʤʘ ʧʨʦʧʫʩʪʠʣʘ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʚʜʦʭʘ ʠʣʠ ʚʳʜʦʭʘ. ʕʪʦ ʥʦʚʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘʱʠʪʳ ʚʦʜʦʝʤʦʚ. ɽʛʦ ʤʦʞʥʦ 

ʬʠʢʩʠʨʦʚʘʪʴ ʚ ʤʝʩʪʘʭ ʥʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʠ ʧʦʣʫʯʘʪʴ ʪʨʝʙʫʝʤʳʡ 

ʨʝʟʫʣʴʪʘʪ. ʕʪʦʪ ʧʨʠʙʦʨ ʥʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʚʝʪʨʫ ʠ ʨʘʟʥʦʛʦ ʨʦʜʘ ʧʦʤʝʭʘʤ. 

ʆʥ ʨʘʩʧʦʟʥʘʝʪ ʪʦʣʴʢʦ ʯʝʣʦʚʝʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʝ. ɼʘʥʥʳʝ ʩ 

ʧʨʠʙʦʨʘ ʤʦʞʥʦ ʟʘʥʦʩʠʪʴ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʘ ʪʘʢʞʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚ ʜʨʫʛʦʤ 

ʚʠʜʝ. 

IP-ʢʘʤʝʨʳ ʩ ʜʘʪʯʠʢʦʤ ʜʚʠʞʝʥʠʷ. ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʩʬʝʨʝ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʩʝʛʦʜʥʷ 
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ʚʝʩʪʠ ʩʪʘʪʠʯʥʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʘ ʪʘʢʞʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʤʝʨʝ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʜʚʠʞʝʥʠʝ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʡ ʬʫʥʢʮʠʠ ʚʠʜʝʦʢʘʤʝʨʳ 

ʦʩʥʘʱʘʶʪ ʜʘʪʯʠʢʘʤʠ ʜʚʠʞʝʥʠʷ. ɼʘʪʯʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʵʣʝʤʝʥʪ ʚ ʩʠʩʪʝʤʝ. 

ʂʘʤʝʨʘ ʨʝʘʛʠʨʫʝʪ ʥʘ ʜʚʠʞʝʥʠʝ, ʠ ʩʧʦʩʦʙʥʘ ʚʝʩʪʠ ʟʘʧʠʩʴ ʪʦʣʴʢʦ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʣʶʜʝʡ, ʩʦʭʨʘʥʷʷ ʧʦʣʫʯʝʥʥʳʝ ʚʠʜʝʦʨʦʣʠʢʠ ʥʘ ʢʘʨʪʫ ʧʘʤʷʪʠ. 

ɺ ʦʪʩʫʪʩʪʚʠʝ ʣʶʜʝʡ ʢʘʤʝʨʘ ʩ ʜʝʪʝʢʪʦʨʦʤ ʜʚʠʞʝʥʠʷ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ 

ʦʞʠʜʘʥʠʷ, ʧʦʟʚʦʣʷʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ. 

ʆʩʦʙʝʥʥʦ ʧʦʧʫʣʷʨʥʳ ʩʝʡʯʘʩ IP ʢʘʤʝʨʳ ʩ ʜʘʪʯʠʢʦʤ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʨʘʙʦʪʘʶʪ ʯʝʨʝʟ WIFI, ʪʝʤ ʩʘʤʳʤ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʩʤʦʪʨʘ. 

IP ʢʘʤʝʨʳ ʜʣʷ ʟʘʱʠʪʳ ʚʦʜʦʝʤʦʚ. ʊʘʢʠʝ IP ʢʘʤʝʨʳ ʤʦʛʫʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʚʳʩʦʢʠʭ ʪʦʯʢʘʭ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʚʦʜʦʝʤʘ, ʯʪʦʙʳ 

ʦʭʚʘʪʳʚʘʪʴ ʚʝʩʴ ʥʝʦʙʭʦʜʠʤʳʡ ʫʯʘʩʪʦʢ. ʅʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʢ ʢʘʤʝʨʘʤ 

ʙʳʣʦ ʧʦʜʢʣʶʯʝʥʦ ʧʦʩʪʦʷʥʥʦʝ ʧʠʪʘʥʠʝ(ʪʘʢ ʢʘʢ ʜʝʡʩʪʚʠʝ ʙʘʪʘʨʝʠ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʯʘʩʘʤʠ ʨʘʙʦʪʳ). ʆʥʠ ʨʝʘʛʠʨʫʶʪ ʪʦʣʴʢʦ ʥʘ 

ʜʚʠʞʝʥʠʝ, ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ. ɼʘʥʥʳʝ 

ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʢʘʢ ʚ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ, ʪʘʢ ʠ ʚ ʟʘʧʠʩʠ. ʋʧʨʘʚʣʝʥʠʝ 

ʚʠʜʝʦʢʘʤʝʨʦʡ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʫʜʘʣʝʥʥʦ. 
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ɺ ʩʫʙʙʦʪʫ ʫ ʤʝʥʷ ʙʳʣʦ ʯʝʪʳʨʝ ʫʨʦʢʘ. ʈʦʜʠʪʝʣʝʡ ʜʦʤʘ ʥʝ ʙʳʣʦ. ʗ ʩʘʤ 

ʩʦʙʨʘʣʩʷ ʚʦ ʚʨʝʤʷ, ʥʘʜʝʣ ʨʫʙʘʰʢʫ, ʚʟʷʣ ʩ ʩʦʙʦʡ ʩʧʦʨʪʠʚʥʫʶ ʬʦʨʤʫ, ʠ 

ʧʦʰʝʣ ʚ ʰʢʦʣʫ. 

ɼʦʚʦʣʴʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ, ʠ ʙʣʘʛʦʨʘʟʫʤʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ 

ʜʚʝʥʘʜʮʘʪʠʣʝʪʥʝʛʦ ʧʦʜʨʦʩʪʢʘ. ʆʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʷ ʤʦʡ ʪʝʤʧʝʨʘʤʝʥʪ. 

ʆʙʳʯʥʦ, ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʦʩʪʘʚʰʠʩʴ ʦʜʠʥ, ʚ ʩʫʙʙʦʪʫ, ʷ ʧʨʦʛʫʣʠʚʘʣ 

ʰʢʦʣʫ. ʀ ʟʘʥʠʤʘʣʩʷ ʩʚʦʠʤʠ çʙʦʣʝʝ ʚʘʞʥʳʤʠè ʜʝʣʘʤʠ. ʂʘʢ ʪʦ ʣʘʟʘʥʴʝ ʧʦ 

ʢʨʳʘhʤ ʜʦʤʦʚ, ʧʦ ʩʦʩʥʘʤ, ʚʳʰʝ ʢʨʳʰ ʵʪʠʭ ʧʷʪʠʵʪʘʞʥʳʭ ʜʦʤʦʚé 

ʀʟʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʢʨʝʩʪʥʳʭ, ʣʶʙʠʤʳʭ, ʦʟʝʨ.é ɼʘ ʤʘʣʦ ʣʠ, 

ʠʥʪʝʨʝʩʥʦʛʦ ʚʦʢʨʫʛé  

http://www.gradusnik.ru/rus/doctor/physio/w-pef
http://www.gradusnik.ru/rus/doctor/physio/w-pef
http://www.worldvision.com.ua/articles/videokameri-s-datchikom-dvizheniya.html
http://www.worldvision.com.ua/articles/videokameri-s-datchikom-dvizheniya.html
http://press.lv/post/video-razrabotali-pribor-sposobnyj-videt-lyudej-skvoz-steny-i-fiksirovat-ix-puls
http://press.lv/post/video-razrabotali-pribor-sposobnyj-videt-lyudej-skvoz-steny-i-fiksirovat-ix-puls
http://press.lv/post/video-razrabotali-pribor-sposobnyj-videt-lyudej-skvoz-steny-i-fiksirovat-ix-puls
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ʅʦ ʦʩʦʙʳʝ ʦʞʠʜʘʥʠʷ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʩʝʛʦʜʥʷʰʥʠʤ ʜʥʸʤ. ʋʯʠʪʝʣʴʥʠʮʘ 

ʛʝʦʛʨʘʬʠʠ ʧʨʝʜʫʧʨʝʜʠʣʘ, ʯʪʦ ʝʡ ʥʫʞʥʦ ʫʝʭʘʪʴ ʥʘ ʚʳʭʦʜʥʳʝ. ʅʦ ʫʨʦʢ 

ʙʫʜʝʪ. ʆʥʘ ʜʦʛʦʚʦʨʠʣʘʩʴ ʩ ʬʠʟʨʫʢʦʤ ʠ ʫ ʥʘʩ ʙʫʜʝʪ ʜʚʝ ʬʠʟʢʫʣʴʪʫʨʳ 

ʧʦʜʨʷʜ. ʆʜʠʥ ʫʨʦʢ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʠ ʚʪʦʨʦʡ ʚ ʤʝʩʪʦ ʛʝʦʛʨʘʬʠʠ. ʇʦ 

ʪʘʢʦʤʫ ʩʣʫʯʘʶ, ʤʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʛʦʚʦʨʠʣʠʩʴ ʩ ʬʠʟʨʫʢʦʤ, ʠ ʦʥ ʥʘʩ 

ʧʫʩʪʠʪ ʥʘ ʙʦʣʴʰʦʝ ʧʦʣʝ ʠʛʨʘʪʴ ʚ ʬʫʪʙʦʣ.  

ʋʞʝ ʩʪʘʣʦ ʜʦʩʪʘʪʦʯʥʦ ʪʝʧʣʦ, ʯʪʦʙ ʧʨʦʚʦʜʠʪʴ ʬʠʟʢʫʣʴʪʫʨʫ ʥʘ ʫʣʠʮʝ. 

ʉʧʦʨʪʠʚʥʳʡ ʟʘʣ ʥʘʤ ʧʦʨʷʜʢʦʤ ʥʘʜʦʝʣ ʟʘ ʟʠʤʫ. ɼʘ ʠ ʟʘ ʦʜʠʥ ʫʨʦʢ ʚ ʬʫʪʙʦʣ 

ʪʦʣʢʦʤ ʥʝ ʥʘʙʝʛʘʝʰʴʩʷ, ʘ ʪʫʪ ʩʨʘʟʫ ʜʚʘ ʫʨʦʢʘ, ʠ ʧʝʨʚʳʡ ʨʘʟ ʥʘ ʫʣʠʮʝ ï 

ʟʜʦʨʦʚʦ, ʥʘʢʦʥʝʮ ʪʦ, ʩʚʝʞʠʤ ʚʦʟʜʫʭʦʤ ʥʘʜʳʰʠʤʩʷ.  

ʌʫʪʙʦʣ ʥʘ ʫʣʠʮʝ ï ʵʪʦ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʣʝʪʘ.  

ɺʩʝ ʧʨʠʰʣʠ ʚʦʚʨʝʤʷ, ʤʳ ʪʘʢ ʜʦʛʦʚʦʨʠʣʠʩʴ, ʥʝ ʦʧʘʟʜʳʚʘʪʴ. ʀ ʩʨʘʟʫ 

ʧʦʰʣʠ ʚ ʩʧʦʨʪʟʘʣ, (ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʧʝʨʚʳʡ ʫʨʦʢ ʛʝʦʛʨʘʬʠʷ).  

ʅʦ ʬʠʟʨʫʢ ʥʘʩ ʥʝ ʧʫʩʪʠʣ ʚ ʨʘʟʜʝʚʘʣʢʫ.  

ʋʯʠʪʝʣʴʥʠʮʘ ʛʝʦʛʨʘʬʠʠ ʜʦʣʞʥʘ ʙʳʣʘ ʫʝʭʘʪʴ ʧʷʪʠʯʘʩʦʚʦʡ ʵʣʝʢʪʨʠʯʢʦʡ. 

ʆʥʘ ʥʝ ʫʝʭʘʣʘ, ʘ ʧʨʠʰʣʘ ʚ ʰʢʦʣʫ, ʥʘ ʨʘʙʦʪʫ. ʕʣʝʢʪʨʠʯʢʠ ʥʝ ʙʳʣʦ. ʀ 

ʥʠʢʘʢʦʛʦ ʜʨʫʛʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʳʝʟʞʘʶʱʝʛʦ, ʥʝ ʙʳʣʦ.  

ï ɻʦʨʦʜ ʟʘʢʨʳʣʠ.  

ʅʘ ʧʝʨʚʦʤ, ʥʝʦʞʠʜʘʥʥʦʤ ʜʣʷ ʥʘʩ ʫʨʦʢʝ ʛʝʦʛʨʘʬʠʠ ʚʩʝ ʤʦʠ 

ʦʜʥʦʢʣʘʩʩʥʠʢʠ ʙʳʣʠ ʩʢʫʯʥʳ ʠ ʥʝʜʦʚʦʣʴʥʳ. ʋʯʠʪʝʣʴʥʠʮʘ ʧʦʥʠʤʘʷ, ʯʪʦ 

ʥʠʢʪʦ ʵʪʦʛʦ ʥʝ ʦʞʠʜʘʣ, ʥʝ ʩʧʨʘʰʠʚʘʣʘ ʫ ʥʘʩ ʥʠʯʝʛʦ, ʥʝ ʩʪʘʚʠʣʘ ʦʮʝʥʦʢ. ɸ 

ʧʨʦʚʝʣʘ ʫʨʦʢ, ʢʘʢ ʧʦʣʦʞʝʥʦ, ʨʘʩʩʢʘʟʳʚʘʣʘ ʚʩʸ ʚʨʝʤʷ ʯʪʦ-ʪʦ ʠʥʪʝʨʝʩʥʦʝ. ʉ 

ʥʘʯʘʣʘ, ʢʘʢ ʙʳ ʠʟʚʠʥʷʷʩʴ, ʦʙʲʷʩʥʠʣʘ, ʯʪʦ ʧʨʠʰʣʘ ʥʘ ʚʦʢʟʘʣ ʚ ʧʷʪʴ ʫʪʨʘ ʢ 

ʵʣʝʢʪʨʠʯʢʝ, ʥʦ ʧʦʝʟʜ ʥʝ ʧʫʩʪʠʣʠ. ɹʝʟ ʦʙʲʷʩʥʝʥʠʡ, ʢʘʢ ʚʩʝʛʜʘ ʫ ʥʘʩ ʙʳʚʘʝʪ 

ʚ ʩʪʨʘʥʝ. ʀ ʚʦʦʙʱʝ ʚʳʝʟʜ ʟʘʢʨʳʪ. ʇʦʯʝʤʫ ʦʥʘ ʠ ʧʨʠʰʣʘ ʥʘ ʨʘʙʦʪʫ, ʘ ʥʝ 

ʩʪʘʣʘ ʜʦʞʠʜʘʪʴʩʷ ʩʣʝʜʫʶʱʝʛʦ ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʪʨʘʥʩʧʦʨʪʘ. ʈʘʩʧʠʩʘʥʠʝ 

ʝʩʪʴ, ʪʦʣʴʢʦ ʧʦʝʟʜʘ ʧʦ ʥʝʤʫ ʥʝ ʭʦʜʷʪ, ʥʠʢʘʢʠʝ. ʀ ʤʝʞʜʫʛʦʨʦʜʥʠʡ 

ʪʝʣʝʬʦʥʥʳʡ ʫʟʝʣ, ʪʦʞʝ ʟʘʢʨʳʪ.  

ɽʜʠʥʩʪʚʝʥʥʦʝ ʯʪʦ ʥʘʩ ʨʘʜʦʚʘʣʦ ï ʭʦʪʷ ʙʳ ʩʣʝʜʫʶʱʠʡ ʫʨʦʢ ʥʘ ʫʣʠʮʝ 

ʧʨʦʚʝʜʝʤ.  

ʌʠʟʨʫʢ ʥʘʩ ʠʟ ʩʧʦʨʪʟʘʣʘ ʥʝ ʚʳʧʫʩʪʠʣ. ɿʘʥʷʪʠʷ ʥʘ ʫʣʠʮʝ ʧʨʦʚʦʜʠʪʴ ʝʤʫ 

ʟʘʧʨʝʪʠʣ ʜʠʨʝʢʪʦʨ.  

ʏʪʦ ʤʳ ʜʝʣʘʣʠ ʚ ʩʧʦʨʪʟʘʣʝ, ʷ ʥʝ ʧʦʤʥʶ. ʅʘʩʪʦʣʴʢʦ ʤʥʝ ʵʪʦ ʪʦʛʜʘ ʙʳʣʦ 

ʥʝ ʠʥʪʝʨʝʩʥʦ. ɺ ʬʫʪʙʦʣ ʥʝ ʠʛʨʘʣʠ.  

ʊʨʝʪʠʡ ʠ ʯʝʪʚʝʨʪʳʡ ʫʨʦʢ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳ. ʋʞʝ ʙʣʠʞʝ ʢ ʦʙʝʜʫ, ʷʨʢʦʝ 

ʩʦʣʥʮʝ ʪʘʢ ʨʘʜʦʩʪʥʦ ʥʘʧʦʤʠʥʘʣʦ ʦ ʧʨʠʙʣʠʞʘʶʱʝʤʩʷ ʣʝʪʝ. ʉʪʘʣʦ ʞʘʨʢʦ ʠ 

ʜʫʰʥʦ. ʆʯʝʥʴ ʭʦʪʝʣʦʩʴ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ. ʅʦ ʦʢʥʘ, ʚʩʝ, ʙʳʣʠ ʟʘʢʨʳʪʳ. ɽʱʝ 

ʚʯʝʨʘ, ʤʳ ʩʧʦʢʦʡʥʦ ʦʪʢʨʳʚʘʣʠ ʦʜʥʦ, ʜʚʘ ʦʢʥʘ ʚ ʢʣʘʩʩʝ, ʧʦ ʞʝʣʘʥʠʶ. ï 

ʉʪʘʥʦʚʠʣʦʩʴ ʪʝʧʣʦ ʥʘ ʫʣʠʮʝ. ʉʝʡʯʘʩ, ʢʦʛʜʘ, ʢʘʟʘʣʦʩʴ ʙʳ, ʚʩʝ ʦʢʥʘ ʥʘʜʦ 

ʦʪʢʨʳʪʴ, ʫʯʠʪʝʣʴʥʠʮʳ ʠʭ ʥʘʦʙʦʨʦʪ ʧʣʦʪʥʦ ʧʦʟʘʢʨʳʚʘʣʠ. ʆʥʠ ʚʦʦʙʱʝ ʥʝ 

ʟʘʤʝʯʘʣʠ ʜʫʭʦʪʳ. ʀʭ ʤʳʩʣʠ ʙʳʣʠ ʜʘʣʝʢʦ ʦʪʩʶʜʘ. ʀ ʚʩʝ ʦʥʠ ʟʘʤʝʪʥʦ ʙʳʣʠ 

ʚʟʚʦʣʥʦʚʘʥʳ.  

ʋʯʠʪʝʣʷ, ʘ ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʞʝʥʱʠʥʳ, ʦ ʧʨʦʚʝʜʝʥʠʠ ʫʨʦʢʘ ʢʘʢ 

ʧʦʣʦʞʝʥʦ, ʥʝ ʤʦʛʣʠ ʠ ʜʫʤʘʪʴ. ɺʩʝ ʫʞʝ ʟʥʘʣʠ, ʥʦʯʴʶ ʥʘ ʩʪʘʥʮʠʠ 

ʧʨʦʠʟʦʰʣʘ ʘʚʘʨʠʷ. ʀʭ ʦʥʘ ʧʦʯʝʤʫ-ʪʦ ʙʝʩʧʦʢʦʠʣʘ. ʅʘʩ ʥʝ ʦʩʦʙʦ.  

ɺʩʝ ʧʨʠʚʳʢʣʠ ʢ ʘʚʘʨʠʷʤ. ʄʝʩʷʮ ʥʘʟʘʜ ʪʦʞʝ ʙʳʣʘ ʘʚʘʨʠʷ ʥʝʙʦʣʴʰʘʷ. ɸ 
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ʧʦʣʛʦʜʘ ʥʘʟʘʜ, ʙʦʣʴʰʘʷ ʘʚʘʨʠʷ. ʀ ʚʩʝʭ ʥʘʰʠʭ ʦʪʮʦʚ ʘʚʨʘʣʦʤ ʟʘʙʠʨʘʣʠ ʥʘ 

ʩʪʘʥʮʠʶ. ʅʘ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʚʩʝʛʜʘ ʥʝ ʠʟʚʝʩʪʥʦ ʥʘ ʩʢʦʣʴʢʦ.  

ʋʯʠʪʝʣʴʥʠʮʳ ï ʞʝʥʳ ʨʘʙʦʪʥʠʢʦʚ ʩʪʘʥʮʠʠ. ʅʦʯʴʶ ʠʭ ʤʫʞʝʡ ʚʳʟʚʘʣʠ. ʀ 

ʵʪʦ ʙʳʣʦ ʧʝʨʚʳʡ ʨʘʟ, ʪʘʢ ʯʪʦʙ ʥʦʯʴʶ ï ʚ ʪʨʠ, ʯʝʪʳʨʝ ʯʘʩʘ. ʆʜʥʘ 

ʫʯʠʪʝʣʴʥʠʮʘ ʧʦʧʨʦʩʠʣʘ ʧʦʜʥʷʪʴ ʨʫʢʠ ʥʘʤ, ʫʯʝʥʠʢʘʤ, ʫ ʢʦʛʦ ʥʦʯʴʶ 

ʨʦʜʠʪʝʣʝʡ ʚʳʟʚʘʣʠ ʥʘ ʩʪʘʥʮʠʶ. ʇʦʜʥʷʣʠ ʨʫʢʫ ʧʦʯʪʠ ʚʩʝ. ʊʦʛʜʘ ʤʳ 

ʧʦʥʷʣʠ, ʯʪʦ ʪʘʢʦʛʦ ʝʱʝ ʥʝ ʙʳʣʦ. ʏʪʦ-ʪʦ ʩʝʨʴʝʟʥʦʝ ʧʨʦʠʩʭʦʜʠʪ. ʀ ʥʠʢʪʦ 

ʫʞʝ ʥʝ ʚʦʟʤʫʱʘʣʩʷ, ʥʝ ʪʨʝʙʦʚʘʣ ʦʪʢʨʳʪʴ ʦʢʥʘ.  

ɼʝʣʝʛʘʮʠʠ ʫʯʠʪʝʣʝʡ ʠ ʤʝʜʩʝʩʪʸʨ ʭʦʜʠʣʠ ʧʦ ʢʣʘʩʩʘʤ ʠ ʨʘʟʜʘʚʘʣʠ 

ʪʘʙʣʝʪʢʠ.  

ʂʘʢ ʷ ʧʦʟʞʝ ʫʟʥʘʣ ʩ ʡʦʜʦʤ, ʜʣʷ ʟʘʱʠʪʳ ʱʠʪʦʚʠʜʢʠ. ʄʳ ʟʥʘʣʠ, ʯʪʦ ʩʝʡʯʘʩ 

ʭʦʜʷʪ ʠ ʨʘʟʜʘʶʪ ʢʘʢʠʝ-ʪʦ ʪʘʙʣʝʪʢʠ ʚ ʯʝʪʚʝʨʪʦʡ ʰʢʦʣʝ. ʄʦʷ ʰʢʦʣʘ ʧʷʪʘʷ, 

ʩʘʤʘʷ ʥʦʚʘʷ. çʅʘʤ ʥʘʚʝʨʥʦ ʥʝ ʭʚʘʪʠʪè  ï ʩʦʞʘʣʝʣʠ ʫʯʠʪʝʣʷ. ʅʦ ʥʘ 

ʧʦʩʣʝʜʥʝʤ, ʯʝʪʚʝʨʪʦʤ ʫʨʦʢʝ ʜʦʰʣʠ ʠ ʜʦ ʢʣʘʩʩʘ, ʛʜʝ ʷ ʩʠʜʝʣ. ɺʥʠʤʘʪʝʣʴʥʦ 

ʧʨʦʩʣʝʜʠʣʠ, ʯʪʦʙ ʚʩʝ ʧʨʦʛʣʦʪʠʣʠ ʪʘʙʣʝʪʢʠ, ʠ ʧʦʰʣʠ ʜʘʣʴʰʝ. ʀʥʪʝʨʝʩʥʦ, 

ʦʪʢʫʜʘ ʚʟʷʣʩʷ, ʪʘʢʦʡ ʙʦʣʴʰʦʡ ʟʘʧʘʩ ʡʦʜʘ ʚ ʛʦʨʦʜʝ?  

ʅʘ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʫʨʦʢʘʭ, ʥʠ ʦ ʢʘʢʠʭ ʤʘʪʝʤʘʪʠʢʘʭ ʠ ʨʫʩʩʢʦʤ ʷʟʳʢʝ 

ʨʝʯʠ ʥʝ ʤʦʛʣʦ ʠʜʪʠ. ʅʘʤ ʨʘʩʩʢʘʟʳʚʘʣʠ, ʯʪʦʙ ʩʨʘʟʫ ʧʦʩʣʝ ʰʢʦʣʳ ʤʳ ʰʣʠ 

ʜʦʤʦʡ. ʀ ʧʨʦʜʦʣʞʘʣʠ ʚʝʱʘʪʴ ʥʘʜʦʝʚʰʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʛʨʘʞʜʘʥʩʢʦʡ 

ʦʙʦʨʦʥʳ.  

      ʗ ʜʦʤʦʡ ʰʝʣ ʥʝ ʩʧʝʰʘ. ʅʠʢʪʦ ʚ ʰʢʦʣʝ ʥʝ ʧʨʦʨʦʥʠʣ ʵʪʦʛʦ ʤʘʛʠʯʝʩʢʦʛʦ 

ʩʣʦʚʘ ï ʨʘʜʠʘʮʠʷ. ɺʩʝ ʫʯʠʪʝʣʷ ʚ ʰʢʦʣʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʣʠ ï ʥʫʞʥʦ 

ʙʝʨʝʯʴʩʷ ʧʳʣʠ, ʣʶʙʦʡ. ʇʦʯʝʤʫ, ʥʝ ʦʙʲʷʩʥʷʣʠ. ʆ ʪʦʤ, ʯʪʦ ʧʳʣʴ 

ʨʘʜʠʦʘʢʪʠʚʥʘ, ʠ ʧʨʠʣʝʪʝʣʘ ʩʦ ʩʪʘʥʮʠʠ, ʚʩʝ ʙʦʷʣʠʩʴ ʧʦʜʫʤʘʪʴ. ʀ ʙʦʷʣʠʩʴ 

ʛʦʚʦʨʠʪʴ ʚʩʣʫʭ ʵʪʦ ʩʣʦʚʦ ï ʨʘʜʠʘʮʠʷ. ɼʦʟʠʤʝʪʨʘ, ʧʦʥʷʪʥʦʝ ʜʝʣʦ, ʥʠ ʫ ʢʦʛʦ 

ʥʝ ʙʳʣʦ.  

ɿʘʥʷʪʠʷ ʧʦ çɻʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʝè ʫ ʥʘʩ ʧʨʦʚʦʜʠʣʠʩʴ ʦʯʝʥʴ ʯʘʩʪʦ, ʠ 

ʠʤ ʫʜʝʣʷʣʦʩʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. ʉʦʧʦʩʪʘʚʠʚ ʚʩʸ, ʯʪʦ ʤʥʝ ʠʟʚʝʩʪʥʦ ʦ 

ʷʜʝʨʥʳʭ ʙʦʤʙʘʭ, ʍʠʨʦʩʠʤʝ, ʩʪʘʥʮʠʷʭ, ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʝé ʗ 

ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʚʦʢʨʫʛ ʤʝʥʷ ʩʝʡʯʘʩ ʨʘʜʠʘʮʠʷ. ʉʘʤʦʝ ʥʝʧʦʥʷʪʥʦʝ ʠʟ 

ʪʦʛʦ ʯʪʦ ʤʥʝ ʛʦʚʦʨʠʣʠ ï ʵʪʦ ʢʘʢ ʞʝ ʯʝʣʦʚʝʢ ʝʝ ʥʝ ʯʫʚʩʪʚʫʝʪ? ʆʥʘ, 

ʨʘʜʠʘʮʠʷ ʚʨʝʜʥʘ, ʜʘʞʝ ʫʙʠʚʘʝʪ, ʘ ʯʝʣʦʚʝʢ ʝʸ ʥʝ ʯʫʚʩʪʚʫʝʪ ?  

ɺʦʪ ʷ ʰʝʣ ʜʦʤʦʡ, ʠ ʧʳʪʘʣʩʷ ʯʪʦ-ʪʦ ʧʦʯʫʚʩʪʚʦʚʘʪʴ. ʉʧʨʷʪʘʪʴʩʷ ʦʪ ʥʝʸ 

ʚʩʝ ʨʘʚʥʦ ʥʝ ʚʦʟʤʦʞʥʦ. ʗ ʵʪʦ ʟʥʘʣ ʪʦʯʥʦ, ʠʟ ʫʨʦʢʦʚ ʧʦ ʛʨʘʞʜʘʥʩʢʦʡ 

ʦʙʦʨʦʥʝ, ʪʘʢ ʟʘʯʝʤ ʩʧʝʰʠʪʴ? ʅʦ ʚʩʸ ʨʘʚʥʦ ï ʪʘʢʦʡ ʧʝʨʝʧʦʣʦʭé  

ʗ ʥʠʯʝʛʦ ʥʝ ʯʫʚʩʪʚʦʚʘʣ. ʅʠʯʝʛʦ ʥʦʚʦʛʦ, ʤʥʝ ʥʝʠʟʚʝʩʪʥʦʛʦ, ʢʨʦʤʝ ʞʘʨʳ. 

ʇʘʣʠʣʦ ʧʝʨʚʦʝ, ʩʠʣʴʥʦʝ ʩʦʣʥʮʝ. ɺ ʢʘʨʤʘʥʝ ʫ ʤʝʥʷ ʙʳʣʘ ʣʠʥʟʘ. ʀ ʜʦʡʜʷ ʜʦ 

ʧʦʜʲʝʟʜʘ, ʷ ʥʝ ʟʘʭʦʪʝʣ ʠʜʪʠ ʜʦʤʦʡ ʚ ʪʘʢʦʡ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʜʝʥʴ, ʪʘʢ 

ʙʳʩʪʨʦ. ʅʘʜʦʝʣʦ ʩʠʜʝʪʴ ʚ ʜʫʰʥʦʡ ʰʢʦʣʝ, ʢʦʛʜʘ ʝʱʸ ʩ ʫʪʨʘ ʛʦʪʦʚʠʣʩʷ ʢ 

ʬʫʪʙʦʣʫ ʥʘ ʫʣʠʮʝ. ʉʝʣ ʥʘ ʜʝʪʩʢʦʡ ʢʘʯʘʣʢʝ ʠ ʩʪʘʣ ʚʳʞʠʛʘʪʴ ʣʠʥʟʦʡ ʥʘ 

ʜʦʱʝʯʢʝ ʢʘʢʠʝ-ʪʦ ʫʟʦʨʳ. ʉʦʣʥʮʝ ʙʳʣʦ ʩʠʣʴʥʦʝ. ʅʝʙʦ ʙʝʟʦʙʣʘʯʥʦʝ. ʗ ʙʝʟ 

ʦʯʢʦʚ, ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʥʘʭʚʘʪʘʣʩʷ çʟʘʡʯʠʢʦʚè, ʠ ʧʦʰʝʣ ʜʦʤʦʡ.  

ʈʦʜʠʪʝʣʝʡ ʜʦʤʘ ʥʝ ʙʳʣʦ. ʀ ʵʪʦ ʤʝʥʷ ʫʞʝ ʥʝ ʨʘʜʦʚʘʣʦ.  
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Å ʄʘʤʘ  
ʅʝʦʞʠʜʘʥʥʦ ʧʨʠʝʭʘʣʘ ʤʘʤʘ. ɺʯʝʨʘ ʚ ʧʷʪʥʠʮʫ, ʤʘʤʘ ʫʝʭʘʣʘ ʚ ʏʝʨʥʠʛʦʚ 

ʢ ʨʦʜʩʪʚʝʥʥʠʢʘʤ. ɺʦʦʙʱʝ ʚ ʏʝʨʥʠʛʦʚ ʤʳ ʝʟʜʠʣʠ ʦʯʝʥʴ ʯʘʩʪʦ. ʅʝʩʢʦʣʴʢʦ 

ʨʘʟ ʚ ʤʝʩʷʮ. ʀ ʪʘʢ ʜʝʣʘʣʠ ʚʩʝ ʚ ʛʦʨʦʜʝ. ʋ ʢʦʛʦ ʥʝ ʜʘʣʝʢʦ ʨʦʜʥʷ ʞʠʣʘ. 

ʇʦʯʝʤʫ ʠ ʥʝ ʫʜʠʚʠʪʝʣʝʥ ʙʳʣ ʧʣʘʥʠʨʫʝʤʳʡ ʦʪʲʝʟʜ ʫʯʠʪʝʣʴʥʠʮʳ 

ʛʝʦʛʨʘʬʠʠ. ʋ ʥʘʩ ʨʦʜʥʷ ʧʦ ʙʣʠʟʦʩʪʠ ʚ ʏʝʨʥʠʛʦʚʝ. ʗ ʪʘʤ ʨʦʜʠʣʩʷ. ʊʘʤ ʤʦʠ 

ʙʘʙʫʰʢʠ, ʪʝʪʠ, ʜʚʦʶʨʦʜʥʳʝ, ʪʨʦʶʨʦʜʥʳʝ ʙʨʘʪʴʷ, ʜʨʫʟʴʷé  

ʄʘʤʘ ʫʝʟʞʘʣʘ ʥʘ ʚʩʝ ʚʳʭʦʜʥʳʝ, ʢʘʢ ʦʙʳʯʥʦ. ɼʦʣʞʥʘ ʙʳʣʘ ʚʝʨʥʫʪʴʩʷ ʚ 

ʚʦʩʢʨʝʩʝʥʴʝ ʥʘ ʧʦʩʣʝʜʥʝʡ ʵʣʝʢʪʨʠʯʢʝ.  

ʅʦ ʚ ʩʫʙʙʦʪʫ, ʥʝʦʞʠʜʘʥʥʦ ʠ ʜʣʷ ʩʘʤʦʡ ʩʝʙʷ, ʦʥʘ ʩʦʨʚʘʣʘʩʴ ʠ ʧʨʠʝʭʘʣʘ 

ʥʘʟʘʜ.  

ʇʦʩʣʝ ʦʙʝʜʘ. ʄʘʤʘ ʯʪʦ-ʪʦ ʧʦʯʫʚʩʪʚʦʚʘʣʘ, ʠ ʥʝ ʩʤʦʛʣʘ ʙʳʪʴ ʜʘʣʝʢʦ ʦʪ 

ʥʘʩ. ɹʝʟ ʦʙʲʷʩʥʝʥʠʡ ʥʠʢʦʤʫ ʠ ʥʠʢʘʢ, ʚʟʷʣʘ ʠ ʧʨʠʝʭʘʣʘ.  

ï ɻʦʨʦʜ ʦʪʢʨʳʣʠ.  

ʗ ʧʦʜʫʤʘʣ, ʯʪʦ ʫʯʠʪʝʣʴʥʠʮʘ ʛʝʦʛʨʘʬʠʠ ʥʘʢʦʥʝʮ ʪʦ ʤʦʞʝʪ ʫʝʭʘʪʴ. ʅʦ 

ʧʫʥʢʪ ʩʚʷʟʠ ï ʤʝʞʜʫʛʦʨʦʜʥʠʡ ʪʝʣʝʬʦʥʥʳʡ ʫʟʝʣ ʝʱʸ ʟʘʢʨʳʪ. ʄʘʤʘ 

ʧʨʦʭʦʜʠʣʘ ʤʠʤʦ ʥʝʛʦ ʠ ʦʙʨʘʪʠʣʘ ʚʥʠʤʘʥʠʝ. ʇʦʟʚʦʥʠʪʴ ʚ ʏʝʨʥʠʛʦʚ ʥʝ 

ʚʦʟʤʦʞʥʦ.  

Å ʆʪʝʮ  
ʂ ʰʝʩʪʠ ʚʝʯʝʨʘ, ʚʝʨʥʫʣʩʷ ʩ ʨʳʙʘʣʢʠ ʦʪʝʮ. ʋʚʝʨʝʥʥʳʡ, ʠ ʢʘʢ ʚʩʝʛʜʘ ʚʩʸ 

ʟʥʘʶʱʠʡ, ʥʦ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʷʱʠʡ. ʆʙʳʯʥʦ ʦʥ ʧʨʠʝʟʞʘʝʪ ʩ ʨʳʙʘʣʢʠ ʥʘ 

ʩʚʦʝʤ ʚʝʣʦʩʠʧʝʜʝ ʧʦ ʪʝʤʥʫ. ɸ ʪʫʪ ʚʝʨʥʫʣʩʷ ʨʘʥʦ. ʅʝ ʩʣʦʚʘ ʥʝ ʛʦʚʦʨʷ, 

ʟʘʥʝʩ ʚʝʣʦʩʠʧʝʜ ʥʘ ʙʘʣʢʦʥ. ɿʘʢʨʳʣ ʙʘʣʢʦʥ. ʉʢʦʤʘʥʜʦʚʘʣ ʟʘʢʨʳʪʴ ʚʩʝ 

ʦʢʥʘ. ʆʜʝʞʜʫ ʩʧʨʷʪʘʣ. ɼʦʣʛʦ ʤʳʣʩʷ ʚ ʚʘʥʥʦʡ. ï ɺʩʝ ʵʪʦ ʙʳʣʦ ʥʝ ʦʙʳʯʥʦ.  

ʇʝʨʚʳʤ ʜʝʣʦʤ ʦʥ ʩʧʨʦʩʠʣ, ʯʪʦ ʛʦʚʦʨʠʣʠ ʚ ʥʦʚʦʩʪʷʭ ʧʦ ʨʘʜʠʦ ʠ 

ʪʝʣʝʚʠʟʦʨʫ?  

ï ʅʠʯʝʛʦ. ʀʣʠ ʤʳ ʧʨʦʧʫʩʪʠʣʠ.  

ʇʦʰʣʠ ʩʧʨʘʰʠʚʘʪʴ ʫ ʩʦʩʝʜʝʡ. ʕʪʦ ʥʝ ʩʣʦʞʥʦ ʦʢʘʟʘʣʦʩʴ. ɺ ʢʘʞʜʦʡ 

ʚʪʦʨʦʡ ʜʚʝʨʠ ʥʘʰʝʛʦ ʜʦʤʘ ʞʠʚʫʪ ʟʥʘʢʦʤʳʝ ʩʦʪʨʫʜʥʠʢʠ ʨʦʜʠʪʝʣʝʡ, ʠʣʠ 

ʤʦʠ ʦʜʥʦʢʣʘʩʩʥʠʢʠ.  

ï ʅʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʫʞʝ ʜʘʚʥʦ ʣʶʜʠ ʜʝʞʫʨʷʪ ʫ 

ʨʘʜʠʦ, ʪʝʣʝʚʠʟʦʨʘ ʠ ʩʣʫʰʘʶʪ, ʩʤʝʥʷʷ ʜʨʫʛ ʜʨʫʛʘ, ʥʝ ʧʨʦʧʫʩʢʘʷ ʥʠ ʦʜʥʦʛʦ 

ʩʣʦʚʘ, ʞʜʫʪ ʨʘʟʲʷʩʥʝʥʠʷ ʩʠʪʫʘʮʠʠ. ʇʦʣ ʛʦʨʦʜʘ ʥʘ ʩʪʘʥʮʠʶ ʟʘʙʨʘʣʠ 

ʥʦʯʴʶ.  

ï ʅʠʢʘʢʦʡ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʳʡ ʙʨʝʜ ʦ 

ʚʳʧʣʘʚʣʝʥʥʦʡ ʩʪʘʣʠé ʀ ʧʝʨʝʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʦʚ ʢ ʧʝʨʚʦʤʫ ʄʘʷé  

ʈʘʙʦʯʘʷ ʩʤʝʥʘ ʤʦʝʛʦ ʦʪʮʘ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʧʨʠʭʦʜʠʣʘʩʴ ʢʘʢ ʨʘʟ ʥʘ 

ʩʫʙʙʦʪʫ, ʥʘʯʠʥʘʷʩʴ ʩ ʚʝʯʝʨʘ ʧʷʪʥʠʮʳ. ʕʪʦ ʙʳʣʘ ʪʨʝʪʴʷ ʩʤʝʥʘ, ʜʣʷ ʥʝʛʦ ʠ 

ʚʩʝʡ ʙʨʠʛʘʜʳ ʢʦʪʦʨʦʡ ʦʥ ʟʘʚʝʜʦʚʘʣ ï ʚ ʩʝʤʴʜʝʩʷʪ ʯʝʣʦʚʝʢ. ʆʥ ʨʘʙʦʪʘʣ 

ʤʘʩʪʝʨʦʤ ʎʎʈ (ʎʝʭ ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʈʝʤʦʥʪʘ).  

ɺ ʂʠʝʚʝ, ʚ ʩʫʙʙʦʪʫ, ʙʳʣ ʢʘʢʦʡ-ʪʦ ʬʫʪʙʦʣ. ʀ ʨʘʙʦʯʠʝ ʙʨʠʛʘʜʳ ʤʦʝʛʦ 

ʦʪʮʘ ʧʦʧʨʦʩʠʣʠ ʚʟʷʪʴ ʩʝʙʝ ʦʪʛʫʣ. ʇʦʝʭʘʪʴ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʬʫʪʙʦʣ. ʅʠʢʘʢʠʭ 

ʘʚʨʘʣʦʚ ʥʝ ʙʳʣʦ ʠ ʥʝ ʥʘʤʝʯʘʣʦʩʴ. ʉʪʘʥʮʠʷ ʦʨʛʘʥʠʟʦʚʳʚʘʣʘ ʘʚʪʦʙʫʩ.  

ʈʝʞʠʤ ʨʘʙʦʪʳ ʥʘ ʩʪʘʥʮʠʠ ʪʘʢʦʡ ʙʳʣ ʚʩʝʛʜʘ, ʯʪʦ ʝʩʣʠ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ï ʚʩʝ ʨʘʙʦʪʘʶʪ. ʅʝ ʚʟʠʨʘʷ ʥʠ ʥʘ ʢʘʢʠʝ ʩʤʝʥʳ. ɸ ʧʦʪʦʤ ʧʝʨʝʨʘʙʦʪʢʘ ʫ 

ʢʘʞʜʦʛʦ, ʚʳʭʦʜʥʳʭ ʥʝ ʭʚʘʪʘʝʪ. ʇʦʢʘ ʩʧʦʢʦʡʥʦ ï ʥʫʞʥʦ ʦʪʜʳʭʘʪʴ.  
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ʆʪʝʮ ʜʘʣ ʚʩʝʤ ʩʚʦʠʤ ʨʘʙʦʯʠʤ ʦʪʛʫʣ. ʀ ʩʝʙʝ ʚʟʷʣ. ʅʘ ʬʫʪʙʦʣ ʥʝ ʧʦʝʭʘʣ. 

ʇʦʝʭʘʣ ʥʘ ʨʳʙʘʣʢʫ. ʈʳʙʘʣʢʦʡ ʦʥ ʟʘʥʠʤʘʝʪʩʷ ʚʩʸ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ.  

ʆʪʝʮ ʚʟʨʳʚ ʩʣʳʰʘʣ. ɻʦʪʦʚʠʣ ʩʥʘʩʪʠ ʥʦʯʴʶ, ʠ ʫʩʣʳʰʘʣ ʛʨʦʤ. ɺʳʛʣʷʥʫʣ ʚ 

ʦʢʥʦ, ʫʚʠʜʝʣ ʟʚʸʟʜʳ. ï ɿʥʘʯʠʪ, ʪʫʯ ʥʝʪ. ɿʥʘʯʠʪ ʵʪʦ ʥʝ ʛʨʦʤ, ʠ ʜʦʞʜʷ ʥʝʪ. ɸ 

ʛʨʦʤ ï ʵʪʦ ʥʝ ʛʨʦʤ ʩ ʤʦʣʥʠʝʡ, ʘ ʭʣʦʧʦʢ. ʆʪʝʮ ʚʩʧʦʤʥʠʣ, ʯʪʦ ʯʝʪʚʝʨʪʳʡ 

ʙʣʦʢ ʩʦʙʠʨʘʣʠʩʴ ʦʩʪʘʥʘʚʣʠʚʘʪʴ. ɺʩʝʛʜʘ ʧʨʠ ʦʩʪʘʥʦʚʢʝ ʙʣʦʢʘ ʭʣʦʧʢʠ 

ʛʨʦʤʦʧʦʜʦʙʥʳʝ ʫ ʥʘʩ ʩʣʳʰʥʳ ʙʳʣʠ. ʕʪʦ ʧʘʨ ʪʘʢ ʚʳʧʫʩʢʘʶʪ. ɹʣʦʢʦʚ 

ʤʥʦʛʦ, ʢʘʞʜʳʡ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʟ ʚ ʤʝʩʷʮ, ʜʣʷ ʧʨʦʚʝʨʢʠ. ɺʩʝ ʢ ʭʣʦʧʢʘʤ 

ʧʨʠʚʳʢʣʠ.  

ʗ ʩʧʘʣ ʠ ʥʠʯʝʛʦ ʥʝ ʩʣʳʰʘʣ.  

ʆʪʝʮ ʥʘ ʟʚʝʟʜʳ ʧʦʩʤʦʪʨʝʣ, ʥʘ ʩʪʘʥʮʠʶ ʥʝ ʧʦʩʤʦʪʨʝʣ. ʆʥʘ ʢʘʢ ʨʘʟ ʢ 

ʥʘʤ ʯʝʪʚʝʨʪʳʤ ʙʣʦʢʦʤ ʨʘʟʚʝʨʥʫʪʘ. ɼʣʷ ʩʝʙʷ ʦʥ ʟʘʜʘʯʫ ʚʳʷʩʥʠʣ ï ʜʦʞʜʷ 

ʥʝʪ, ʤʦʞʥʦ ʝʭʘʪʴ ʥʘ ʨʳʙʘʣʢʫ.  

ʀ ʩ ʫʪʨʘ ʦʥ ʧʦʝʭʘʣ ʥʝ ʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʪʘʥʮʠʠ, ʢʘʢ ʧʣʘʥʠʨʦʚʘʣ, ʘ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ. ʕʪʦ ʙʳʣʘ ʚʪʦʨʘʷ ʫʜʘʯʘ. ʇʝʨʚʘʷ ï ʪʦ ʯʪʦ ʦʥ ʜʘʣ 

ʦʪʛʫʣ ʚʩʝʤ ʩʚʦʠʤ ʨʘʙʦʪʥʠʢʘʤ. ʀ ʩʝʙʝ ʚʟʷʣ. ʄʝʩʪʦ, ʛʜʝ ʦʥ ʧʣʘʥʠʨʦʚʘʣ 

ʨʳʙʘʯʠʪʴ, ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʜ ʯʝʪʚʸʨʪʳʤ ʙʣʦʢʦʤ. ʋ ʥʘʩ ʥʝ ʙʳʣʦ 

ʪʝʣʝʬʦʥʘ ʜʦʤʘ. ʄʳ ʥʝʜʘʚʥʦ ʧʝʨʝʩʝʣʠʣʠʩʴ ʩ ʪʨʝʪʴʝʛʦ ʚ ʧʷʪʳʡ ʤʠʢʨʦʨʘʡʦʥ. 

ʕʪʦ ʩʘʤʳʡ ʜʘʣʴʥʠʡ ʤʠʢʨʦʨʘʡʦʥ ʦʪ ʩʪʘʥʮʠʠ.  

ʄʦʝʛʦ ʦʪʮʘ ʥʝ ʚʳʟʚʘʣʠ, ʥʝ ʤʦʛʣʠ ʚʳʟʚʘʪʴ.  

ʅʦʚʦʩʪʠ ʩʤʦʪʨʝʣʠ ʚʥʠʤʘʪʝʣʴʥʦ ʚʝʩʴ ʚʝʯʝʨ. ʊʝʣʝʪʨʘʥʩʣʷʮʠʷ 

ʧʨʝʢʨʘʪʠʣʘʩʴ, ʧʦʰʣʠ ʩʧʘʪʴ.  

Å ɺʦʩʢʨʝʩʝʥʴʝ  
ʗ ʚʩʢʦʯʠʣ ʦʪ ʞʫʪʢʦʛʦ ʛʨʦʭʦʪʘ. ʂʘʟʘʣʦʩʴ, ʤʝʥʷ ʚʳʢʠʥʫʣʦ ʩ ʧʦʩʪʝʣʠ 

ʚʠʙʨʘʮʠʝʡ. ɼʨʦʞʘʣ ʧʦʣ. ʉʠʣʴʥʝʝ ʚʩʝʛʦ, ʭʦʜʫʥʦʤ ʭʦʜʠʣʦ ʩʪʝʢʣʦ 

ʙʦʣʴʰʦʛʦʦʢʥʘ. ʅʝʧʦʥʷʪʥʦ, ʢʘʢ ʦʥʦ ʥʝ ʚʳʣʝʪʝʣʦ, ʚʳʜʝʨʞʘʣʦ. ʋʰʠ ʦʪ ʟʚʫʢʘ 

ʟʘʢʣʘʜʳʚʘʣʦ.  

ɹʳʣʦ ʦʯʝʥʴ ʨʘʥʦ. ʏʘʩʳ ʫ ʤʝʥʷ ʚ ʢʦʤʥʘʪʝ ʥʝ ʭʦʜʠʣʠ. ʗ ʚ ʥʠʭ ʥʝʜʘʚʥʦ 

ʬʫʪʙʦʣʴʥʳʤ ʤʷʯʦʤ ʧʦʧʘʣ. ʅʦ ʧʦ ʥʠʟʢʦʤʫ ʩʦʣʥʮʫ, ʘ ʛʣʘʚʥʦʝ ʧʦ 

ʦʱʫʱʝʥʠʷʤ, ʷ ʧʦʥʠʤʘʣ, ʯʪʦ ʦʯʝʥʴ ʨʘʥʦ. ʗ ʚ ʰʢʦʣʫ ʧʨʦʩʳʧʘʶʩʴ ʧʦʟʞʝ.  

ʗ ʥʠʢʦʛʜʘ ʥʝ ʧʨʦʩʳʧʘʶʩʴ ʤʛʥʦʚʝʥʥʦ. ɸ ʪʫʪ ï ʩʨʘʟʫ ʚʩʢʦʯʠʣ. ʅʠʯʝʛʦ ʥʝ 

ʧʦʥʠʤʘʶ. ʂʠʥʫʣʩʷ ʢ ʦʢʥʫ ï ʠʩʪʦʯʥʠʢʫ ʰʫʤʘ, ʩʤʦʪʨʝʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ. 

ʉʪʝʢʣʦ ʙʴʝʪʩʷ ʙʦʣʴʥʦ, ʚʠʙʨʠʨʫʝʪ. ʅʠʯʝʛʦ ʥʝ ʧʦʥʷʪʥʦ. ʉʪʨʘʭʠ, ʥʘʚʝʷʥʥʳʝ 

ʟʘʥʷʪʠʷʤʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʦʡ ʩʪʘʣʠ ʚʦʧʣʦʱʘʪʴʩʷ ʚ ʨʝʘʣʴʥʦʩʪʴ.  

ʀ ʪʫʪ ʥʝ ʩʧʝʰʘ, ʩʚʝʨʭʫ, ʙʫʢʚʘʣʴʥʦ ʚ ʤʝʪʨʝ ʥʘʜʦ ʤʥʦʡ, ʚʳʧʣʳʚʘʝʪ ʜʥʦ 

ʢʦʨʧʫʩʘ ʚʦʝʥʥʦʛʦ ʚʝʨʪʦʣʝʪʘ ʄʀ8. ʗ ʞʠʣ ʥʘ ʰʝʩʪʥʘʜʮʘʪʦʤ ʵʪʘʞʝ. 

ʇʦʩʣʝʜʥʝʤ ʵʪʘʞʝ ʥʘʰʝʛʦ ʰʝʩʪʥʘʜʮʘʪʠʵʪʘʞʥʦʛʦ ʜʦʤʘ. ʅʘʚʝʨʥʦ ʝʤʫ ʤʦʡ 

ʜʦʤ ʧʨʝʧʷʪʩʪʚʠʝ ʥʘ ʧʫʪʠ ʧʨʝʜʩʪʘʚʣʷʣ, ʠ ʦʥ ʝʛʦ ʧʝʨʝʣʝʪʝʣ ʥʝʭʦʪʷ. ʊʘʢ 

ʥʠʟʢʦ, ʚʩʝʛʦ ʣʠʰʴ ʚ ʤʝʪʨʝ ʦʪ ʢʨʳʰʠ. ɸ ʤʦʞʝʪ ʦʥ ʨʘʜʠʘʮʠʶ ʥʘ ʢʨʳʰʝ 

ʤʝʨʠʣ ï ʥʝ ʟʥʘʶ.  

ɼʝʡʩʪʚʠʷ ʚʝʨʪʦʣʝʪʘ ʙʳʣʠ ʥʝ ʣʦʛʠʯʥʳ. ɼʘʣʴʰʝ ʦʥ ʧʦʣʝʪʝʣ ʚʧʝʨʸʜ ʦʪ 

ʤʦʝʛʦ ʦʢʥʘ, ʠ ʥʘʯʘʣ ʦʧʫʩʢʘʪʴʩʷ. ʇʨʠʙʣʠʟʠʣʩʷ ʢ ʙʦʣʴʰʦʤʫ ʬʫʪʙʦʣʴʥʦʤʫ 

ʧʦʣʶ, ʦʧʫʩʪʠʣʩʷ ʢ ʩʘʤʦʡ ʟʝʤʣʝ. ʅʦ ʥʝ ʩʝʣ, ʘ çʟʘʚʠʩè, ʥʘ ʤʠʥʫʪ ʜʝʩʷʪʴ-

ʧʷʪʥʘʜʮʘʪʴ. ʄʦʱʥʳʝ ʚʠʥʪʳ ʧʦʜʥʠʤʘʣʠ ʦʙʣʘʢʘ ʧʳʣʠ ʩ ʥʘʪʦʧʪʘʥʥʦʛʦ, 

ʩʫʭʦʛʦ ʬʫʪʙʦʣʴʥʦʛʦ ʧʦʣʷ. ʆʙʣʘʢʦ ʧʳʣʠ ʧʦʜʥʠʤʘʣʦʩʴ ʚʩʸ ʚʳʰʝ, ʦʥʦ ʙʳʣʦ 
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ʨʝʘʣʴʥʦ ʟʘʤʝʪʥʦ ʠ ʚʩʸ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʤʦʝʤʫ ʜʦʤʫ. ʊʦʡ 

ʩʘʤʦʡ ʧʳʣʠ, ʦʪ ʢʦʪʦʨʦʡ ʥʘʩ ʧʨʝʜʦʩʪʝʨʝʛʘʣʠ ʚ ʰʢʦʣʝ.  

ʅʘʢʦʥʝʮ, ʯʪʦ-ʪʦ çʩʨʘʙʦʪʘʣʦè ʚ ʚʝʨʪʦʣʝʪʝ, ʠ ʦʥ ʥʘʯʘʣ ʧʦʜʥʠʤʘʪʴʩʷ, 

ʧʦʣʝʪʝʣ ʢ ʩʣʝʜʫʶʱʝʡ, ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʥʝʛʦ ʪʦʯʢʝ. ʇʨʝʜʳʜʫʱʘʷ ʪʦʯʢʘ ʙʳʣʘ 

ʢʨʳʰʘ ʥʘʜʦ ʤʥʦʡ. ʄʝʩʪ ʙʝʟ ʧʨʦʚʦʜʦʚ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦ ʤʝʞʜʫ ʜʦʤʦʚ. ʉʫʜʷ 

ʧʦ ʚʩʝʤʫ, ʦʥ ʤʝʨʠʣ ʨʘʜʠʘʮʠʶ. ʅʦ ʣʶʜʠ ʚ ʚʝʨʪʦʣʝʪʝ ʥʝ ʚʳʰʣʠ ʠʟ ʥʝʛʦ ʥʘ 

ʬʫʪʙʦʣʴʥʦʤ ʧʦʣʝ. ʆʩʪʘʣʠʩʴ ʟʘ ʙʨʦʥʝʡ ʚʝʨʪʦʣʝʪʘ. ʀʤ ʠʟʚʝʩʪʝʥ ʬʦʥ. ï ʀ 

ʦʥʠ ʥʝ ʭʦʪʷʪ ʚʳʭʦʜʠʪʴ ʠʟ ʚʝʨʪʦʣʝʪʘ?... ʅʘ ʬʫʪʙʦʣʴʥʦʤ ʧʦʣʝ, ʯʪʦ ʦʥʠ ʪʘʤ 

ʤʝʨʠʣʠ ʥʝ ʧʦʥʷʪʥʦ, ʚʩʶ ʧʳʣʴ ʚ ʚʦʟʜʫʭ ʧʦʜʥʷʣʠ. ʀ ʟʝʣʝʥʳʡ, ʢʘʤʫʬʣʷʞʥʳʡ 

ʚʝʨʪʦʣʝʪ, ʚ ʛʦʨʦʜʝ, ʪʘʢ ʧʨʦʩʪʦ ʣʝʪʘʝʪ ʩʨʝʜʠ ʜʦʤʦʚ?... ʗ ʥʘ ʝʛʦ ʚʠʥʪ ʩ ʚʝʨʭʫ 

ʤʦʛ ʩʤʦʪʨʝʪʴé  

ʇʦʪʦʤ ʚʝʨʪʦʣʝʪʳ ʥʘʯʘʣʠ ʣʝʪʘʪʴ ʯʘʩʪʦ, ʠ ʛʜʝ ʫʛʦʜʥʦ. ʅʦ ʪʘʢ ʥʠʟʢʦ ʢʘʢ 

ʧʝʨʚʳʡ, ʥʝ ʦʧʫʩʢʘʣʠʩʴ. ʄʳ ʢ ʥʠʤ ʥʘʯʘʣʠ ʧʨʠʚʳʢʘʪʴ. ʉʦʣʥʮʝ ʩʚʝʪʠʣʦ ʢʘʢ 

ʧʨʝʞʜʝ ʦʯʝʥʴ ʷʨʢʦ. ʇʦ ʫʣʠʮʘʤ ʝʟʜʠʣʠ ʤʘʰʠʥʳ ʧʦʣʠʚʘʣʢʠ, ʤʳʣʠ ʘʩʬʘʣʴʪ 

ʦʯʝʥʴ ʯʘʩʪʦ. ɸʩʬʘʣʴʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʩʧʝʚʘʣ ʚʳʩʦʭʥʫʪʴ, ʢʘʢ ʧʨʠʝʟʞʘʣʘ 

ʥʦʚʘʷ ʧʦʣʠʚʘʣʢʘ. ʆʥʠ ʙʝʩʧʨʝʨʳʚʥʦ ʢʦʣʝʩʠʣʠ ʧʦ ʛʦʨʦʜʫ.  

ʊʝʣʝʚʠʟʦʨ ʠ ʨʘʜʠʦ ʨʘʙʦʪʘʣʠ ʧʦʩʪʦʷʥʥʦ. ʀʥʬʦʨʤʘʮʠʠ ʥʠʢʘʢʦʡ.  

ʉʦ ʩʪʘʥʮʠʠ ʥʠʢʪʦ ʥʝ ʚʦʟʚʨʘʱʘʝʪʩʷ. ʅʠʢʘʢʠʭ ʜʦʟʠʤʝʪʨʦʚ ʥʠ ʫ ʢʦʛʦ ʥʝ 

ʙʳʣʦ.  

ʇʨʠʭʦʜʷʪ ʣʶʜʠ, ʢ ʥʘʤ, ʧʦʜʥʠʤʘʶʪʩʷ ʥʘ ʰʝʩʪʥʘʜʮʘʪʳʡ ʵʪʘʞ. ʉ ʦʙʱʝʛʦ 

ʙʘʣʢʦʥʘ ʯʪʦ-ʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚ ʙʠʥʦʢʣʴ. ʊʘʢ ʤʦʡ ʜʦʤ ʨʘʩʧʦʣʦʞʝʥ: ʆʪ 

ʩʪʘʥʮʠʠ ʜʘʣʴʰʝ ʚʩʝʭ, ʧʦʯʪʠ. ʅʦ ʩ ʥʝʛʦ ʏɸʕʉ ʣʫʯʰʝ ʚʩʝʛʦ ʚʠʜʥʦ ï ʦʥ 

ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ. ʉ ʥʠʟʫ ʚʠʜʥʦ ʚʝʩʴ ʛʦʨʦʜ ʢʘʢ ʥʘ ʣʘʜʦʥʠ, ʘ ʟʘ ʥʠʤ 

ʩʪʘʥʮʠʶ. ʀ ʷ ʢ ʵʪʦʤʫ ʚʠʜʫ ʧʨʠʚʳʢ ʫʞʝ ʜʘʚʥʦ. ɼʨʫʛʠʝ ʟʘʭʦʜʷʪ ʚ ʛʦʩʪʠ ï 

ʚʦʩʭʠʱʘʶʪʩʷ, ʟʘʚʠʜʫʶʪ. ɸ ʷ ʛʦʨʞʫʩʴ. ʅʦ ʚʩʝ ʙʦʣʴʰʝ ʧʨʠʚʳʢ ʥʘ ʧʨʠʨʦʜʫ 

ʩʤʦʪʨʝʪʴ, ʨʝʯʢʫ, ʩʦʣʥʮʝ. ʅʘ ʩʪʘʥʮʠʶ ʥʝ ʦʩʦʙʦ ʚʥʠʤʘʥʠʷ ʦʙʨʘʱʘʣ ï ʦʥʘ 

ʨʝʜʢʦ ʤʝʥʷʝʪʩʷ. ɸ ʪʫʪ ʣʶʜʠ ʩ ʙʠʥʦʢʣʷʤʠ ʢʫʜʘ-ʪʦ ʩʤʦʪʨʷʪ ï ʥʘ ʩʪʘʥʮʠʶ. ʗ 

ʧʨʠʩʤʦʪʨʝʣʩʷ ï ʫʞʘʩ. ʉʦʚʩʝʤ ʫʛʣʘ ʟʜʘʥʠʷ ʥʝʪ. ɺʯʝʨʘ ʚʝʯʝʨʦʤ ʪʘʤ ʯʪʦ-ʪʦ 

ʩʚʝʪʠʣʦʩʴ. ʅʦ ʧʦʣʥʦʪʘ ʨʘʟʨʫʰʝʥʠʡ ʩʪʘʣʘ ʟʘʤʝʪʥʘ ʜʥʝʤ. ʂʘʢ ʨʘʟ ʩʘʤʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʬʦʪʦʛʨʘʬʠʷ ʨʘʟʚʘʣʠʚʰʝʛʦʩʷ ʯʝʪʚʝʨʪʦʛʦ ʙʣʦʢʘ, ʵʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʠʜ ʠʟ ʤʦʝʛʦ ʦʢʥʘ. ʊʦʣʴʢʦ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʙʣʠʞʝ, ʩ 

ʚʝʨʪʦʣʝʪʘ.  

ɺ ʚʦʩʢʨʝʩʝʥʴʝ, ʚ ʜʚʝʥʘʜʮʘʪʴ ʜʥʷ ʧʝʨʚʳʡ ʨʘʟ ʦʙʲʷʚʠʣʠ ʯʪʦ-ʪʦ ʦ 

ʩʣʫʯʠʚʰʝʤʩʷ. ʇʦ ʨʘʜʠʦ. ʇʦʥʷʪʥʦ, ʪʨʘʥʩʣʷʮʠʷ ʰʣʘ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ 

ʛʦʨʦʜʘ. ɾʝʥʩʢʠʡ ʛʦʣʦʩ ʩʧʦʢʦʡʥʦ ʜʚʘ ʨʘʟʘ ʦʙʲʷʚʠʣ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

çʚʨʝʤʝʥʥʦè ʦʨʛʘʥʠʟʦʚʘʥʥʦ ʚʳʝʭʘʪʴ ʠʟ ʛʦʨʦʜʘ. çɺ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʳʤ 

ʫʭʫʜʰʝʥʠʝʤ ʩʠʪʫʘʮʠʠè. ʉ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʜʦʢʫʤʝʥʪʳ, ʜʝʥʴʛʠ ʠ 

ʮʝʥʥʳʝ ʚʝʱʠ. ʇʝʨʩʦʥʘʣ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʠ ʦʧʨʝʜʝʣʝʥ ʠ ʨʘʙʦʪʘʝʪ ʚ 

ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ. ɺ ʜʚʘ ʯʘʩʘ ʢ ʢʘʞʜʦʤʫ ʧʦʜʲʝʟʜʫ ʧʦʜʦʡʜʝʪ ʘʚʪʦʙʫʩ, ʠ ʚʩʝ 

ʙʫʜʫʪ ʚʳʚʝʟʝʥʳ. ʂʫʜʘ ï ʥʠʢʪʦ ʥʝ ʟʥʘʣ.  

ɺʩʝ ʢʘʢ ʙʫʜʪʦ ʠ ʞʜʘʣʠ ʵʪʦʛʦ ʩʦʦʙʱʝʥʠʷ. ʅʫʞʥʘ ʙʳʣʘ ʭʦʪʴ ʢʘʢʘʷ-ʪʦ 

ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ɺʩʝ ʥʘʯʘʣʠ ʩʦʙʠʨʘʪʴʩʷ, ʭʦʪʷ ʠ ʪʘʢ ʫʞʝ ʛʦʪʦʚʳ ʙʳʣʠ. 

ʇʨʦʩʪʦ ʭʦʜʠʣʠ ʠ ʩʧʨʘʰʠʚʘʣʠ ʜʨʫʛ ʫ ʜʨʫʛʘ, ʢʪʦ ʢʘʢ ʧʦʥʷʣ ʩʦʦʙʱʝʥʠʝ ʧʦ 

ʨʘʜʠʦ? ï ʏʪʦ ʩ ʩʦʙʦʡ ʙʨʘʪʴ. ʊʦʣʴʢʦ ʩʘʤʳʝ ʮʝʥʥʳʝ ʚʝʱʠ. ɺʨʦʜʝ ʦʜʝʞʜʳ ʠ 

ʧʨʦʜʫʢʪʦʚ ʥʘ ʪʨʠ ʜʥʷ ʩʢʘʟʘʣʠ ʙʨʘʪʴ ʤʦʞʥʦ (ʦʪ ʵʪʦʛʦ ʧʦʟʞʝ ʨʦʜʠʣʘʩʴ 

ʣʝʛʝʥʜʘ, ʯʪʦ ʚʳʚʦʟʷʪ ʪʦʣʴʢʦ ʥʘ ʪʨʠ ʜʥʷ), ʠ ʥʝ ʙʦʣʴʰʝ. ʆʜʥʘʢʦ ʩʫʤʦʢ 
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ʙʦʣʴʰʠʭ ʥʠʢʘʢʠʭ ʥʝ ʙʨʘʪʴ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ. ɺʳʚʦʟʠʪʴ ʙʫʜʫʪ ʚ 

ʙʣʠʞʘʡʰʠʝ ʩʸʣʘ ʦʙʣʘʩʪʠ.  

ʅʘʤ ʚ ʦʙʣʘʩʪʴ ʥʝʧʦʥʷʪʥʦ ʢʫʜʘ ʝʭʘʪʴ ʥʝ ʥʘʜʦ. ʋ ʥʘʩ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʚ 

ʏʝʨʥʠʛʦʚʝ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ. ʅʦ ʪʫʜʘ ʘʚʪʦʙʫʩʳ ʚʦʟʠʪʴ ʥʝ ʙʫʜʫʪ. ɿʘʪʦ ʪʫʜʘ 

ʭʦʜʠʪ ʵʣʝʢʪʨʠʯʢʘ. ʇʦ ʨʘʩʧʠʩʘʥʠʶ. ɺʝʜʴ ʛʦʨʦʜ ʫʞʝ ʦʪʢʨʳʣʠ, ʝʩʣʠ ʥʘ 

ʘʚʪʦʙʫʩʘʭ ʚʳʚʦʟʠʪʴ ʣʶʜʝʡ ʩʦʙʨʘʣʠʩʴ.  

ʇʦ ʨʘʩʧʠʩʘʥʠʶ ʙʣʠʞʘʡʰʘʷ ʵʣʝʢʪʨʠʯʢʘ ʚ ʏʝʨʥʠʛʦʚ ʫʭʦʜʠʪ ʚ ʧʷʪʴ 

ʚʝʯʝʨʘ. ɸ ʵʚʘʢʫʘʮʠʷ, ʩʙʦʨ ʚʦʟʣʝ ʧʦʜʲʝʟʜʦʚ, ʦʙʲʷʚʣʝʥ ʥʘ ʜʚʘ ʜʥʷ. ʀʟ 

ʜʦʢʫʤʝʥʪʦʚ ï ʚʩʸ ʯʪʦ ʫ ʤʝʥʷ ʙʳʣʦ ʥʘ ʪʦʪ ʤʦʤʝʥʪ, ʩʧʦʨʪʠʚʥʦʝ 

ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʦʙʱʝʩʪʚʘ çɸʚʘʥʛʘʨʜè. ʗ ʧʦʣʦʞʠʣ ʝʛʦ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʧʦʨʪʩʠʛʘʨ ï ʧʦʜʘʨʦʢ ʜʝʜʘ. ʊʫʜʘ ʞʝ ʧʦʣʦʞʠʣ ʢʣʶʯʠ ʦʪ ʤʦʝʛʦ ʜʦʤʘ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʝʟʞʘʣ. ï ɹʦʣʝʝ ʮʝʥʥʳʭ ʚʝʱʝʡ ʫ ʤʝʥʷ ʥʝ 

ʙʳʣʦ. ʆʪʝʮ ʚʦʦʙʱʝ ʙʳʣ ʙʝʟ ʩʫʤʢʠ. ʄʘʤʘ ʩ ʞʝʥʩʢʦʡ ʩʫʤʦʯʢʦʡ, ʟʘʙʠʪʦʡ 

ʧʦʜ ʟʘʚʷʟʢʫ, ʢʘʢ ʦʙʳʯʥʦ. ʀ ʚ ʜʚʘ ʯʘʩʘ ʤʳ ʚʳʰʣʠ ʥʘ ʫʣʠʮʫ. ʊʦʣʴʢʦ ʥʝ 

ʦʩʪʘʣʠʩʴ ʫ ʧʦʜʲʝʟʜʘ ʞʜʘʪʴ ʘʚʪʦʙʫʩʦʚ, ʘ ʧʦʰʣʠ ʥʘ ʚʦʢʟʘʣ.  

Å ʕʚʘʢʫʘʮʠʷ  
ʇʝʨʚʦʝ ʯʪʦ ʙʨʦʩʠʣʦʩʴ ʚ ʛʣʘʟʘ ï ʤʠʣʠʮʠʷ.  

ʗ ʩ ʦʢʥʘ, ʜʦ ʚʳʭʦʜʘ, ʥʘʙʣʶʜʘʣ ʟʘ ʚʩʝʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʫʣʠʮʝ. ʕʪʦ 

ʙʳʣʦ ʤʦʝʡ ʦʙʷʟʘʥʥʦʩʪʴʶ. ɻʣʘʚʥʦʝ ʟʘʜʘʥʠʝ ï ʫʚʠʜʝʪʴ, ʢʦʛʜʘ ʘʚʪʦʙʫʩʳ 

ʝʭʘʪʴ ʙʫʜʫʪ.  ʅʘ ʫʣʠʮʝ ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. ʅʝ ʙʳʣʦ ʥʠʢʘʢʠʭ 

ʘʚʪʦʙʫʩʦʚ. ʅʦ ʠ ʤʠʣʠʮʠʠ ʥʝ ʙʳʣʦ.  

ʊʦʣʴʢʦ ʤʳ ʚʳʰʣʠ ï ʦʥʠ ʧʦʷʚʠʣʠʩʴ. ʀ ʷ ʥʠʢʦʛʜʘ, ʥʠ ʜʦ, ʥʠ ʧʦʩʣʝ ʥʝ 

ʚʠʜʝʣ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʣʠʮʝʡʩʢʠʭ ʦʬʠʮʝʨʦʚ ʚ ʩʪʘʨʰʠʭ ʟʚʘʥʠʷʭ. 

ʊʦʣʴʢʦ ʤʘʡʦʨʳ, ʧʦʜʧʦʣʢʦʚʥʠʢʠ ʠ ʧʦʣʢʦʚʥʠʢʠ. ʆʥʠ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ 

ʨʘʟʛʦʚʘʨʠʚʘʣʠ, ʠ ʧʦʯʪʠ ʥʝ ʭʦʜʠʣʠ. ʂʘʞʜʳʡ ʩʪʦʷʣ ʥʘʧʨʦʪʠʚ ʚʚʝʨʝʥʥʦʛʦ 

ʝʤʫ ʜʦʤʘ, ʪʘʢ ʯʪʦʙ ʙʳʣʦ ʝʤʫ ʚʠʜʥʦ ʚʩʝ ʧʦʜʲʝʟʜʳ.  

ʀ ʠʭ ʣʠʮʘé ʆʯʝʥʴ ʞʝʩʪʢʠʝ ʣʠʮʘ. ʅʝ ʥʘʰʠ. ʄʳ ʟʥʘʣʠ ʚʩʝʭ ʩʚʦʠʭ 

ʤʠʣʠʮʠʦʥʝʨʦʚ, ʢʘʢ ʚʧʨʦʯʝʤ ʚʩʝʭ ʜʨʫʛʠʭ ʣʶʜʝʡ ʚ ʛʦʨʦʜʝ ʚ ʣʠʮʦ. ʅʘʰ 

ʛʦʨʦʜ ʥʝʙʦʣʴʰʦʡ. ʕʪʠ ʤʠʣʠʮʝʡʩʢʠʝ ʦʬʠʮʝʨʳ ʷʚʥʦ ʧʦʷʚʠʣʠʩʴ ʪʫʪ 

ʚʧʝʨʚʳʝ, ʠ ʵʪʦ ʙʳʣʦ ʚʠʜʥʦ. ʅʦ ʵʪʦ ʥʝ ʤʝʰʘʣʦ ʠʤ ʩ ʘʙʩʦʣʶʪʥʦʡ ʪʦʯʥʦʩʪʴʶ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ. ʆʥʠ ʟʥʘʣʠ ʛʦʨʦʜ. ʀ ʵʪʦ ʢʘʢ-ʪʦ ʧʫʛʘʣʦ.  

ʆʨʫʞʠʷ ʥʘ ʥʠʭ ʥʝ ʙʳʣʦ. ʅʦ ʫ ʢʘʞʜʦʛʦ ʯʝʨʝʟ ʧʣʝʯʦ ʚʠʩʝʣʘ 

ʧʨʦʪʠʚʦʛʘʟʥʘʷ ʩʫʤʢʘ. ʊʘʢ ʭʦʨʦʰʦ ʤʥʝ ʠʟʚʝʩʪʥʘʷ ʠʟ ʟʘʥʷʪʠʡ ʛʨʘʞʜʘʥʩʢʦʡ 

ʦʙʦʨʦʥʳ. ʄʳ ʰʣʠ ʚʪʨʦʝʤ ï ʦʪʝʮ, ʤʘʤʘ ʠ ʷ. ʇʨʦʭʦʜʠʪʴ ʥʠʢʪʦ ʥʝ ʤʝʰʘʣ, ʥʦ 

ʩʧʨʘʰʠʚʘʣʠ, ʢʫʜʘ ʤʳ ʠʜʝʤ.  

ʅʝʢʦʪʦʨʳʝ ʩʝʤʴʠ ʫʞʝ ʚʳʰʣʠ ʢ ʧʦʜʲʝʟʜʘʤ, ʠ ʞʜʘʣʠ ʘʚʪʦʙʫʩʦʚ. ʅʦ 

ʦʯʝʥʴ ʤʘʣʦ ʧʦʢʘ ʝʱʝ, ʩʝʤʝʡ. ʗ ʘʚʪʦʙʫʩʦʚ ʪʘʢ ʠ ʥʝ ʫʚʠʜʝʣ.  

ɼʦ ʚʦʢʟʘʣʘ ʠʜʪʠ ʧʦʣʯʘʩʘ, ʥʝ ʩʧʝʰʘ. ɻʦʨʦʜ ʢʘʟʘʣʩʷ ʧʦʣʫʧʫʩʪʳʤ, ʝʩʣʠ ʠʜʪʠ 

ʧʦ ʥʘʨʫʞʥʦʡ, ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʝ ʜʦʤʦʚ, ʛʜʝ ʥʝʪ ʧʦʜʲʝʟʜʦʚ. ʊʘʤ ʤʳ ʠ ʰʣʠ.  

ʅʦ ʥʘ ʚʦʢʟʘʣʝ ʦʢʘʟʘʣʩʷ ʧʦʣʥʳʡ ʘʥʰʣʘʛ. ʕʪʦ ʧʨʠʰʣʠ ʚʩʝ ʪʘʢʠʝ ʞʝ ʢʘʢ ʤʳ, 

ʩ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ ʚ ʏʝʨʥʠʛʦʚʝ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʙʣʠʞʘʡʰʘʷ ʦʪʙʳʚʘʶʱʘʷ 

ʣɻʝʢʪʨʠʯʢʘ ï ʚ ʧʷʪʴ ʚʝʯʝʨʘ ʥʘ ʏʝʨʥʠʛʦʚ. ʀ ʢʘʢ-ʪʦ ʟʘʤʝʪʥʦ, ʯʪʦ ʚʩʝ ʣʶʜʠ 

ʢʦʪʦʨʳʭ ʤʳ ʚʠʜʠʤ ʚ ʧʦʝʟʜ ʤʦʛʫʪ ʥʝ ʚʣʝʟʪʴ. ʅʘʩʪʦʣʴʢʦ ʠʭ ʤʥʦʛʦ.  

ʄʠʣʠʮʠʠ ʥʘ ʚʦʢʟʘʣʝ ʥʝ ʙʳʣʦ ʥʠʢʘʢʦʡ. 
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ʂʪʦ-ʪʦ ʦʨʛʘʥʠʟʦʚʘʣ ʜʝʣʝʛʘʮʠʶ ʢ ʥʘʯʘʣʴʥʠʢʫ ʚʦʢʟʘʣʘ, ʩ ʧʨʦʩʴʙʦʡ-

ʪʨʝʙʦʚʘʥʠʝʤ, ʧʫʩʪʠʪʴ ʵʣʝʢʪʨʠʯʢʫ ʚ ʏʝʨʥʠʛʦʚ ʧʨʷʤʦ ʩʝʡʯʘʩ. ɸ ʧʦʪʦʤ ʚ 

ʧʷʪʴ ʚʝʯʝʨʘ ʝʱʝ ʦʜʥʫ ʧʦ ʨʘʩʧʠʩʘʥʠʶ.  

ʉʙʦʢʫ ʦʪ ʧʝʨʨʦʥʘ ʩʪʦʠʪ ʜʚʘ ʧʫʩʪʳʭ ʧʦʝʟʜʘ. ʆʜʠʥ ʥʘʰ, ʢʦʪʦʨʳʡ ʧʦʝʜʝʪ 

ʚ ʧʷʪʴ ʚʝʯʝʨʘ. ɼʨʫʛʦʡ ʪʦʣʴʢʦ ʯʪʦ ʧʨʠʛʥʘʣʠ ʥʘ ʥʘʰʠʭ ʛʣʘʟʘʭ. ʈʘʥʴʰʝ 

ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ ʪʫʪ ʜʚʫʭ ʧʫʩʪʳʭ ʧʦʝʟʜʦʚ ʚ ʵʪʦ ʚʨʝʤʷ. ʇʦʥʷʪʥʦ, ʯʪʦ ʝʛʦ ï 

ʜʣʷ ʵʚʘʢʫʘʮʠʠ ʧʨʠʛʥʘʣʠ. ɸ ʚ ʜʚʘ ʧʦʝʟʜʘ ʤʳ ʪʦʯʥʦ ʚʣʝʟʝʤ.  

ʅʘʯʘʣʴʥʠʢ ʚʦʢʟʘʣʘé, ʥʝ ʟʥʘʶ, ʦ ʯʝʤ ʦʥ ʜʫʤʘʣ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʚʩʝ 

ʥʘʯʘʣʴʥʠʢʠ ʙʦʷʣʠʩʴ ʧʘʥʠʢʠ. ʅʠʢʘʢʦʡ ʧʘʥʠʢʠ ʥʝ ʙʳʣʦ. ʇʦʯʪʠ ʚʩʝ 

ʚʟʨʦʩʣʳʝ ʣʶʜʠ ʛʦʨʦʜʘ ʨʘʙʦʪʘʣʠ ʥʘ ʩʪʘʥʮʠʠ. ʀ ʩ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴʶ ʠ 

ʛʨʘʤʦʪʥʦʩʪʴʶ ʫ ʥʠʭ ʙʳʣʦ ʚʩʝ ʚ ʧʦʨʷʜʢʝ.  

ʅʘʯʘʣʴʥʠʢ ʚʦʢʟʘʣʘ ʥʝ ʨʘʟʨʝʰʠʣ ʝʭʘʪʴ ʧʦʝʟʜʫ ʧʨʷʤʦ ʩʝʡʯʘʩ. ɸ ʪʦʣʴʢʦ 

ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʚ ʧʷʪʴ ʚʝʯʝʨʘ.  

ʄʳ, ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʣʶʜʠ ʧʨʠʰʝʜʰʠʝ ʥʘ ʚʦʢʟʘʣ ʧʦ ʦʙʲʷʚʣʝʥʠʠ 

ʵʚʘʢʫʘʮʠʠ ʩ ʜʚʫʭ ʯʘʩʦʚ ʧʨʦʩʪʦʷʣʠ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʥʘ ʧʝʨʨʦʥʝ ʪʨʠ 

ʯʘʩʘ ʜʦʞʠʜʘʷʩʴ ʧʦʜʘʯʠ ʵʣʝʢʪʨʠʯʢʠ, ʢʦʪʦʨʘʷ ʩʪʦʷʣʘ ʨʷʜʦʤ ʥʘ ʥʘʰʝʤ ʚʠʜʫ. 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʚʦʢʟʘʣ ʨʘʩʧʦʣʦʞʝʥ ʙʣʠʞʝ ʚʩʝʭ ʢ ʩʪʘʥʮʠʠ.  

ʃʶʜʠ ʚʝʣʠ ʩʝʙʷ ʩʧʦʢʦʡʥʦ. ʅʝʢʦʪʦʨʳʝ ʚʳʜʝʣʷʣʠʩʴ. ʇʦʤʥʶ ʦʜʥʫ 

ʙʘʨʳʰʥʶ, ʚ ʰʠʢʘʨʥʦʤ ʷʨʢʦ ʟʝʣʝʥʦʤ ʧʣʘʪʴʝ, ʩ ʤʝʣʢʦ ʜʨʘʧʠʨʦʚʘʥʥʦʡ 

ʶʙʢʦʡ. ʅʘ ʥʝʡ ʙʳʣʘ ʦʛʨʦʤʥʘʷ ʧʦʜ ʩʪʠʣʴ, ʟʝʣʝʥʘʷ ʰʣʷʧʘ ʩ ʧʝʨʴʷʤʠ. ɸ ʚ 

ʛʣʘʟʘʭ ï ʞʫʪʢʘʷ ʦʙʨʝʯʝʥʥʦʩʪʴ. ɺʠʜʥʦ ʙʳʣʦ, ʯʪʦ ʵʪʦ ʩʘʤʦʝ ʜʦʨʦʛʦʝ ʝʸ 

ʧʣʘʪʴʝ, ʠ ʦʥʘ ʝʛʦ ʥʠʢʦʛʜʘ ʥʝ ʥʘʜʝʚʘʣʘ, ʚʩʝ ʞʜʘʣʘ ʩʣʫʯʘʷ. ʀ ʚʦʪ ʦʜʝʣʘ. 

ɼʦʞʜʘʣʘʩʴ. ʆʥʘ ʙʳʣʘ ʦʜʥʘ.  

ɺʦʦʙʱʝ ʤʫʞʠʢʦʚ ʙʳʣʦ ʤʘʣʦ. ʆʯʝʥʴ ʤʥʦʛʦ ʤʘʤ ʩ ʜʝʪʴʤʠ. ʄʥʝ ʠ ʤʘʤʝ ʩ 

ʦʪʮʦʤ ʧʦʚʝʟʣʦ, ʚ ʪʦʤ ʩʤʳʩʣʝ ʯʪʦ ʦʥ ʙʳʣ ʚ ʪʦʪ ʤʦʤʝʥʪ ʩ ʥʘʤʠ.  

ɽʱʝ ʧʦʤʥʶ ʷ ʫʜʠʚʠʣʩʷ ʫʚʠʜʝʚ ʦʜʥʦ ʩʝʤʝʡʩʪʚʦ ʚ ʤʘʨʣʝʚʳʭ ʧʦʚʷʟʢʘʭ. 

ʇʦʤʥʶ ʢʪʦ-ʪʦ ʥʝʩ ʢʣʝʪʢʫ ʩ ʧʪʠʮʘʤʠ. ɹʦʣʴʰʫʶ ʢʣʝʪʢʫ, ʠ ʪʘʤ ʙʳʣʦ ʤʥʦʛʦ 

ʨʘʟʥʳʭ ʨʘʟʥʦʮʚʝʪʥʳʭ ʧʪʠʮ.  

ɺ ʧʷʪʴ ʩ ʯʝʤ-ʪʦ, ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʧʦʜʘʣʠ ʧʦʝʟʜ. ʀ ʤʳ ʥʘʯʘʣʠ ʟʘʭʦʜʠʪʴ. 

ʄʫʞʠʢʠ ʦʩʪʘʣʠʩʴ ʩʟʘʜʠ, ʠ ʤʦʡ ʦʪʝʮ ʪʦʞʝ. ʇʝʨʩʧʝʢʪʠʚʘ ʧʦʧʘʩʪʴ ʚ ʧʦʝʟʜ 

ʩʪʘʣʘ ʙʦʣʝʝ ʦʯʝʚʠʜʥʘ. ʗ ʩ ʤʘʤʦʡ ʟʘʰʝʣ ʚ ʚʘʛʦʥ. ʊʘʢ ʧʣʦʪʥʦ ʤʳ ʝʱʝ 

ʥʠʢʦʛʜʘ ʥʝ ʟʘʙʠʚʘʣʠʩʴ. ɺʥʫʪʨʠ ʚʘʛʦʥʘ ʚʩʝ ʩʧʨʝʩʩʦʚʳʚʘʣʠʩʴ. ɽʩʣʠ ʨʘʥʴʰʝ 

ʷ ʥʘ ʧʨʘʚʘʭ ʝʱʝ ʨʝʙʝʥʢʘ ʤʦʛ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʩʠʜʷʯʝʝ ʤʝʩʪʦ, ʪʦ ʩʝʡʯʘʩ ʥʝ 

ʤʦʛʣʦ ʙʳʪʴ ʦʙ ʵʪʦʤ ʠ ʨʝʯʠ.  

ʂʘʢ ʵʪʦ ʥʠ ʩʪʨʘʥʥʦ, ʩʤʦʛʣʠ ʚʦʡʪʠ ʚʩʝ ʞʝʣʘʶʱʠʝ. ʕʪʦ ʙʳʣʘ ʥʝ 

ʧʦʩʣʝʜʥʷʷ ʵʣʝʢʪʨʠʯʢʘ. ʇʦʟʞʝ ʙʳʣʘ ʩʣʝʜʫʶʱʘʷ, ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʚ ʚʦʩʝʤʴ, 

ʧʨʠʤʝʨʥʦ. ɺʦʰʝʣ ʠ ʤʦʡ ʦʪʝʮ, ʥʦ ʷ ʝʛʦ ʥʝ ʚʠʜʝʣ, ʦʥ ʙʳʣ ʚ ʪʘʤʙʫʨʝ.  

ʄʳ ʧʦʝʭʘʣʠ. ʉʨʘʟʫ ʟʘʢʨʳʣʠ ʚʩʝ ʦʢʥʘ. ʉʪʘʣʦ ʥʝʯʝʤ ʜʳʰʘʪʴ. ʉʝʡʯʘʩ ʙʫʜʝʤ 

ʧʨʦʝʟʞʘʪʴ ʤʠʤʦ ʩʪʘʥʮʠʠ ʠ ʚʩʝ ʵʪʦ ʟʥʘʣʠ. ʇʦʝʟʜ ʰʝʣ ʤʝʜʣʝʥʥʦ, ʠ ʤʦʞʥʦ 

ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʪʴ ʜʦʚʦʣʴʥʦ ʩʪʨʘʰʥʳʝ ʚʝʱʠ. ɺʘʣʷʶʱʠʝʩʷ ʚ ʨʘʟʙʨʦʩ 

ʙʝʪʦʥʥʳʝ ʩʪʦʣʙʳ, ʢʘʢʠʝ-ʪʦ ʧʣʠʪʳ. ï ʇʦʩʣʝʜʩʪʚʠʷ ʚʟʨʳʚʘ. ɸ ʨʘʥʴʰʝ ʪʫʪ 

ʙʳʣ ʚʠʜʠʤʳʡ ʧʦʨʷʜʦʢ.  

ʉʪʘʥʮʠʶ ʧʨʦʝʭʘʣʠ, ʞʝʥʱʠʥʝ ʚ ʜʨʫʛʦʤ ʢʦʥʮʝ ʚʘʛʦʥʘ ʩʪʘʣʦ ʧʣʦʭʦ, ʦʥʘ 

ʥʘʯʘʣʘ ʧʘʥʠʢʦʚʘʪʴ. ɺʦʟʜʫʭʘ ʥʝ ʭʚʘʪʘʣʦ. ʈʝʰʠʣʠ ʦʪʢʨʳʪʴ ʦʢʥʘ, 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʦʪ ʩʪʦʨʦʥʳ ʛʜʝ ʪʦʣʴʢʦ ʯʪʦ ʚʠʜʝʣʠ ʨʘʟʚʘʣʠʥʳ. ɾʝʥʱʠʥʫ 
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ʧʦʩʘʜʠʣʠ ʠ ʫʩʧʦʢʦʠʣʠ. ʅʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʫʞʠʢʦʚ ʙʳʣʦ ʚ ʚʘʛʦʥʝ, ʠ 

ʦʥʠ ʤʦʛʣʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ.  

ʉʧʦʢʦʡʥʦ, ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʧʨʠʙʳʣʠ ʚ ʏʝʨʥʠʛʦʚ. ɺʳʰʣʠ ʠʟ ʵʣʝʢʪʨʠʯʢʠ, 

ʠ ʧʦʰʣʠ ʥʦʯʝʚʘʪʴ ʢ ʨʦʜʩʪʚʝʥʥʠʢʘʤ. ʅʘ ʚʦʢʟʘʣʝ ʥʠʢʪʦ ʥʘʩ ʥʝ 

ʦʩʪʘʥʘʚʣʠʚʘʣ, ʠ ʥʝ ʧʨʦʚʝʨʷʣ.  

ʇʦʟʞʝ, ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʥʘ ʚʦʢʟʘʣʝ ʚ ʏʝʨʥʠʛʦʚʝ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ 

ʧʫʥʢʪ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʀ ʚʩʝʭ ʧʨʠʝʟʞʠʭ ʩʦ ʩʪʦʨʦʥʳ ʘʚʘʨʠʠ 

ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʧʫʩʢʘʣʠ. ʄʘʤʘ ʤʝʥʷ ʩʚʦʜʠʣʘ ʪʫʜʘ, ʠ ʥʘʩ ʦʤʝʨʠʣʠ.ʉʚʝʯʝʥʠʷ 

ʩʚʝʨʭ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ ʥʝ ʙʳʣʦ. ʆʪʝʮ ʫʞʝ ʪʦʛʜʘ ʙʳʣ ʥʘ ʩʪʘʥʮʠʠ.  

 

 

 

ʆʇʓʊ ʀʉʉʃɽɼʆɺɸʅʀʗ ɼɽʃʗʑʀʍʉʗ ʄɸʊɽʈʀɸʃʆɺ ɺ 

ʇʋʅʂʊɸʍ ɿɸʍʆʈʆʅɽʅʀʗ ʈɸɼʀʆɸʂʊʀɺʅʓʍ ʆʊʍʆɼʆɺ ɿʆʅʓ 

ʆʊʏʋɾɼɽʅʀʗ 

 

ɸ. ʄ.ʄʘʢʩʠʤʝʥʢʦ, ʄ. ɼ. ɹʦʥʜʘʨʴʢʦʚ, ɹ. ʗ. ʆʩʢʦʣʢʦʚ 

 

 

ʃʠʢʚʠʜʘʮʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʨʘʜʠʘʮʠʦʥʥʦʡ ʘʚʘʨʠʠ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ. ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʳʝ ʘʚʘʨʠʠ ʧʨʠʚʦʜʷʪ 

ʢ ʨʘʟʨʫʰʝʥʠʶ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʨʝʘʢʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʚʳʭʦʜʫ ʠʟ ʪʝʣʘ 

ʨʝʘʢʪʦʨʘ ʥʝ ʪʦʣʴʢʦ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʦ ʠ ʬʨʘʛʤʝʥʪʦʚ ʷʜʝʨʥʦʛʦ 

ʪʦʧʣʠʚʘ. ʊʦ ʝʩʪʴ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʠ ʟʘʪʝʤ ʙʳʪʴ 

ʟʘʭʦʨʦʥʝʥʥʳʤʠ ʢʘʢ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ ʜʝʣʷʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʚ ʠʩʪʦʨʠʠ ʤʠʨʦʚʦʡ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʧʨʠʤʝʨʳ ʪʘʢʠʭ 

ʘʚʘʨʠʡ ʫʞʝ ʥʝ ʨʝʜʢʦʩʪʴ. ʂ ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʘʚʘʨʠʡ ʦʪʥʦʩʠʪʩʷ ʢʘʪʘʩʪʨʦʬʘ ʥʘ 

ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ. ʇʨʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʠ ʥʘ ʏɸʕʉ 

ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʠʭ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʤʝʱʘʣʠ 

ʚ ʨʘʟʣʠʯʥʳʭ ʧʫʥʢʪʘʭ ʟʘʭʦʨʦʥʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʦʥʳ 

ʦʪʯʫʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʫʨʪʘʭ ʇɿʈʆ çʄʘʣʘʷ ʩʪʨʦʡʙʘʟʘè, ʇɿʈʆ ç3-ʷ 

ʦʯʝʨʝʜʴ ʏɸʕʉè, ʇɿʈʆ çʇʦʜʣʝʩʥʳʡè. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣ ʧʦʠʩʢ ʜʝʣʷʱʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ ʚ ʪʝʣʝ 

ʫʧʦʤʷʥʫʪʳʭ ʟʘʭʦʨʦʥʝʥʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʉʣʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʨʘʙʦʪ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʟʘʭʦʨʦʥʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʦʯʥʳʭ ʤʝʩʪʘʭ ʨʘʟʤʝʱʝʥʠʷ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʙʳʣ 

ʧʨʠʤʝʥʝʥ ʨʷʜ ʥʝʠʥʚʘʟʠʚʥʳʭ ʠ ʠʥʚʘʟʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ, ʜʦʟʠʤʝʪʨʠʯʝʩʢʠʝ, ʨʘʜʠʦʭʠʤʠʯʝʩʢʠʝ, 

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ, ʙʫʨʦʚʳʝ ʨʘʙʦʪʳ ʠ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ 

ʜʦʩʪʠʛʥʫʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʥʘʣʠʯʠʠ 

ʣʠʙʦ ʦʪʩʫʪʩʪʚʠʠ ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʫʥʢʪʘʭ ʟʘʭʦʨʦʥʝʥʠʷ ʜʝʣʷʱʠʭʩʷ 

ʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʨʘʜʠʦʥʫʢʣʠʜʥʦʤ ʩʦʩʪʘʚʝ ʠ ʫʨʦʚʥʝ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʊʘʢʞʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, 
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ʢʦʪʦʨʳʝ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʟʘʭʦʨʦʥʝʥʠʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʭʨʘʥʷʱʠʭʩʷ ʚ ʥʠʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʦʪʭʦʜʦʚ. 
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ɸʥʥʦʪʘʮʠʷ: ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʨʠʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʦʪʩʣʝʞʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʨʘʩʯʝʪʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠ 

ʠʭ ʦʙʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʚʝʢʪʦʨʥʦʡ ʨʘʩʪʝʨʠʟʘʮʠʠ. 

ʆʧʠʩʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʩʠʩʪʝʤʘʭ ʘʥʘʣʠʟʘ ʧʦʪʦʢʦʚ ʜʚʠʞʫʱʠʭʩʷ 

ʦʙʲʝʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ, ʜʚʠʞʝʥʠʝ, ʚʠʜʝʦʧʦʪʦʢ, ʦʧʪʠʤʠʟʘʮʠʷ, ʛʨʘʬʠʢʘ, 

ʘʣʛʦʨʠʪʤ ʙʨʝʟʝʥʭʝʤʘ. 

 

ɺʚʝʜʝʥʠʝ 

ʀʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʚ ʤʫʣʴʪʠʧʣʘʪʬʦʨʤʥʳʭ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʩʦʟʜʘʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʪʴ 

ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ. ʇʫʪʸʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʯʝʨʝʟ 

ʩʪʘʥʜʘʨʪʠʟʠʨʫʶʱʠʡ ʠʥʪʝʨʬʝʡʩ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʤʦʞʝʪ 

ʩʯʠʪʘʪʴʩʷ ʜʦʩʪʦʚʝʨʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʫʯʝʥʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ 

ʨʝʟʫʣʴʪʠʨʫʶʱʠʤʠ ʠ ʥʝ ʦʪʦʙʨʘʞʘʶʪ ʩʦʩʪʦʷʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ.   

ʆʧʠʩʘʥʠʝ ʧʨʦʙʣʝʤʳ 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʪʫʘʮʠʠ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʚʳʩʪʫʧʘʝʪ ʢʘʤʝʨʘ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʬʠʢʩʠʨʫʶʱʘʷ ʜʚʠʞʫʱʠʝʩʷ ʦʙʲʝʢʪʳ ʥʘ ʦʞʠʚʣʝʥʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʫʣʠʮʝ. ʇʦʣʫʯʝʥʥʳʡ ʚʠʜʝʦʧʦʪʦʢ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʥʳʡ 

ʠʥʪʝʨʬʝʡʩ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʫʣʷ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʦʛʦ ʧʦʪʦʢʘ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʥʠʞʝ (ʈʠʩʫʥʦʢ 

1), ʤʦʜʫʣʝʤ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 8 ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. ʂʘʞʜʳʡ ʬʦʨʤʠʨʫʝʪ 
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ʥʘʙʦʨ ʪʦʯʝʢ (ʪʨʝʢʦʚ), ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʠ ʚʨʝʤʝʥʠ 

ʬʠʢʩʘʮʠʠ.  

 

 
ɸ                                                   ɹ 

ʈʠʩʫʥʦʢ 1. ʆʧʨʝʜʝʣʝʥʠʝ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. 

 

ɸ) ʩʨʘʚʥʝʥʠʝ ʩʦʩʝʜʥʠʭ ʢʘʜʨʦʚ; ɹ) ʚʳʷʚʣʝʥʠʝ ʩʤʝʱʝʥʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʫʝʪʩʷ ʪʝʢʩʪʦʚʳʡ ʤʘʩʩʠʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʩʣʝʜʫʶʱʝʡ ʩʪʨʫʢʪʫʨʝ. 

Array = [ 

name: óObject1ô,  

points: { 

[x0, y0, datetime_x0y0] 

[x1, y1, datetime_x1y1] 

}  

] 

 

ʇʦʩʢʦʣʴʢʫ ʧʝʨʝʜʘʯʘ ʩʘʤʦʛʦ ʚʠʜʝʦʧʦʪʦʢʘ ʷʚʣʷʝʪʩʷ ʨʝʩʫʨʩʦ-ʟʘʪʨʘʪʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʜʚʠʞʫʱʠʝʩʷ ʦʙʲʝʢʪʳ ʢʦʜʠʨʫʶʪʩʷ ʚ ʪʝʢʩʪʦʚʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʙʳʩʪʨʦʡ ʧʝʨʝʜʘʯʠ ʥʘ ʩʝʨʚʝʨ ʘʥʘʣʠʟʘ. 

ʆʜʥʘʢʦ, ʚ ʪʘʢʦʤ ʚʠʜʝ, ʠʥʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʣʠʰʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʧʦʣʴʟʫ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʫʶ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ. ʀʟʥʘʯʘʣʴʥʦ ʢʘʤʝʨʦʡ ʬʠʢʩʠʨʫʝʪʩʷ 

ʦʙʣʘʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʙʝʟ ʜʚʠʞʠʤʳʭ ʦʙʲʝʢʪʦʚ. ʊʘʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʢʘʢ çʢʘʜʨè. ʇʦ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ 

ʩʪʨʫʢʪʫʨʝ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨʢʘ ʜʘʥʥʳʭ ʟʘ n-1 ʝʜʠʥʠʮ ʚʨʝʤʝʥʠ, ʥʝ 

ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʝʜʳʜʫʱʫʶ ʚʳʙʦʨʢʫ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʟʥʘʯʝʥʠʡ x ʠ y ʚ ʤʘʩʩʠʚʝ points ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʜʥʦʤʫ ʪʨʝʢʫ ʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʣʥʦʛʦ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ ʢ ʢʘʞʜʳʤ ʜʚʫʤ 

ʩʦʩʝʜʥʠʤ ʧʘʨʘʤ ʢʦʦʨʜʠʥʘʪ ʧʦ ʘʣʛʦʨʠʪʤʫ ɹʨʝʟʝʥʭʝʤʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʬʦʨʤʫʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʤʝʞʜʫ ʪʦʯʢʘʤʠ.  

 

 
(1) 
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ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʤʘʩʩʠʚ ʚʩʝʭ 

ʢʦʦʨʜʠʥʘʪ, ʧʦ ʢʦʪʦʨʳʤ ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʧʝʨʝʤʝʱʘʣʩʷ ʦʙʲʝʢʪ.  

public function getFullTrack() { 

    $matrix = []; 

for ($i = 1; $i < dx; $i++) {         

        $matrix[$x][$y]++; // put weight to result matrix 

        while (t >= 0) { 

            if ($changeFlag) { 

                 $x += $s1;  

            } else { 

    $y += $s2; // increase by 1 unit         

            }  

            $t = $t ï 2*$dx; // correction 

        }  

        if ($changeFlag) { 

           $y +=$s2; 

 

        } else { 

           $x += $s1;       

        }  

   $t = $t + 2*$dy; // next step correction 

    }  

      return $matrix; 

}  

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʠʜʝʥʪʠʯʥʳʭ ʪʦʯʝʢ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʣʠʢʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʩʫʤʤʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʥʘʷ 

ʩʝʪʢʘ ʢʦʦʨʜʠʥʘʪ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢʘʜʨ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʨʘʚʥʳʝ ʦʙʣʘʩʪʠ ʧʦ 

ʬʦʨʤʫʣʝ, ʦʧʠʩʳʚʘʶʱʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʪʦʯʢʠ ʢ 

ʫʚʝʣʠʯʝʥʥʦʡ ʩʝʪʢʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʭʦʜʥʳʝ ʢʦʦʨʜʠʥʘʪʳ x = 7 ʠ y = 35, 

ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʢ 0 ʠ 3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ (ʈʠʩʫʥʦʢ 2), ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʠʟ ʧʝʨʚʦʛʦ ʤʘʩʩʠʚʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪʨʠʩʦʚʢʘ ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʥʳʭ ʪʨʝʢʦʚ. ʊʨʝʢʠ ʥʘʥʦʩʷʪʩʷ ʧʦ 

ʦʜʥʦʤʫ ʧʠʢʩʝʣʶ, ʙʝʟ ʫʯʝʪʘ ʩʢʦʧʣʝʥʠʡ ʪʦʯʝʢ. 

 

 
ɸ                                                   ɹ 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ.  
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ɸ) ʪʨʝʢʠ ʧʝʨʝʤʝʱʝʥʠʡ; ɹ) ʤʝʩʪʘ ʥʘʠʙʦʣʴʰʝʛʦ ʩʢʦʧʣʝʥʠʷ.  

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʩʫʤʤʠʨʦʚʘʥʥʳʝ ʪʦʯʢʠ ʪʨʝʢʦʚ ʥʘʥʦʩʷʪʩʷ ʧʦ 

ʦʙʣʘʩʪʷʤ ʫʚʝʣʠʯʝʥʥʦʡ ʩʝʪʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʶʪ ʦʪʦʙʨʘʟʠʪʴ ʤʝʩʪʘ 

ʥʘʠʙʦʣʴʰʝʛʦ ʩʢʦʧʣʝʥʠʷ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʫʚʝʣʠʯʝʥʥʦʡ ʩʝʪʢʠ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴʰʠʤ ʨʘʟʙʨʦʩʦʤ ʥʘʯʘʣʴʥʳʭ 

ʢʦʦʨʜʠʥʘʪ.  ʀʩʭʦʜʥʘʷ ʩʝʪʢʘ ʢʘʜʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʨʝʰʝʥʠʶ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʡʣʘ. ʇʦʵʪʦʤʫ, ʦʙʲʝʢʪʳ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ, ʜʚʠʞʫʱʠʭʩʷ ʚ 

ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʧʦ ʦʜʥʦʤʫ ʧʫʪʠ, ʙʫʜʫʪ ʠʤʝʪʴ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ 

ʮʠʬʨʦʚʳʝ ʪʨʝʢʠ.  

ʆʧʠʩʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʜʘʥʥʳʝ 

ʠ ʧʨʠʚʝʩʪʠ ʠʭ ʛʨʘʬʠʯʝʩʢʦʤʫ ʚʠʜʫ ʙʝʟ ʧʦʪʝʨʴ. ʏʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʦʟʚʦʣʷʝʪ, ʣʠʮʫ ʧʨʠʥʠʤʘʶʱʝʤʫ ʨʝʰʝʥʠʝ, ʥʘʛʣʷʜʥʦ ʦʮʝʥʠʪʴ ʨʝʘʣʴʥʫʶ 

ʩʠʪʫʘʮʠʶ ʚ ʦʪʩʣʝʞʠʚʘʝʤʦʡ ʟʦʥʝ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʵʪʦ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʘʥʘʣʠʟʘ ʧʣʦʪʥʦʩʪʠ ʪʨʘʬʠʢʘ, ʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʠʟʥʘʰʠʚʘʝʤʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʠ 

ʜʨʫʛʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʳʚʦʜʳ 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʧʝʨʝʤʝʱʝʥʠʡ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ, ʚʳʷʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʦʧʦʩʪʘʚʠʤʳʭ ʩ ʨʝʘʣʴʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ. 

ʇʦʩʢʦʣʴʢʫ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʪʦʣʴʢʦ ʧʦʷʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ 

ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ 

ʧʨʝʜʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ, ʙʣʠʟʢʦʤ ʢ ʠʩʭʦʜʥʦʤʫ.  ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪ 

ʥʘʙʦʣʴʰʝʛʦ ʩʢʦʧʣʝʥʠʷ ʷʚʣʷʣʦʩʴ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ, ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ 

ʨʝʰʝʥʠʷ ʙʳʣ ʚʳʷʚʣʝʥ ʥʝʜʦʩʪʘʪʦʢ ʘʣʛʦʨʠʪʤʘ ʩʫʤʤʠʨʦʚʘʥʠʷ ʠʟ-ʟʘ 

ʙʦʣʴʰʦʛʦ ʨʘʟʙʨʦʩʘ ʢʦʦʨʜʠʥʘʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʠʜʝʦʧʦʪʦʢʘ ʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ.  

ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʜʘʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ 

ʚʟʛʣʷʥʫʪʴ ʥʘ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɼʘʥʥʘʷ 

ʨʘʟʨʘʙʦʪʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʧʦʜʩʯʝʪʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʨʘʬʠʢʘ. 
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CONFIRMATION OF THE INFORMATION RELIABILITY BY USE 

GRAPHICAL METHODS 

 

Alexander Moiseykin 

 

Abstract: In data is analyze process, it becomes necessary to critically evaluate 

the monitored objects after was calculations receive. The result of the research 

discover the development of an algorithm for optimizing data flows and 

processing them, by using the vector rasterization algorithm. This approach 

allows to using transforomation information for helpful images build. 

Keywords: analysis, transfer, streaming, optimization, graphics, algorithm of 

brezenchem. 

 

 

 

ɿʄɯʅɸ ʈɸɼɯɸʎɯʁʅʀʍ ʋʄʆɺ ʅɸ ʆɹ'ɭʂʊɯ ñʋʂʈʀʊʊʗò ʇɯʉʃʗ 

ʋʉʊɸʅʆɺʂʀ ɸʈʆʏʅʆɰ ʂʆʅʉʊʈʋʂʎɯɰ ɺ ʇʈʆɽʂʊʅɽ 

ʇʆʃʆɾɽʅʅʗ 

 

ɺ.ɺ. ɭʛʦʨʦʚ, ʖ.ɺ. ʄʦʨʦʟʦʚ, ʃ.ɯ. ʇʘʚʣʦʚʩʴʢʠʡ, ɸ.ʆ. ʍʦʣʦʜʶʢ 

 

 

ʇʨʦʚʝʜʝʥʦ ʦʢʨʝʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʝʣʠʯʠʥ ʧʦʪʫʞʥʦʩʪʽ ʜʦʟʠ (ʇɼ) ʥʘ 

ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ (ʧʦʢʨʽʚʣʽ) ʦʙ'ʻʢʪʘ "ʋʢʨʠʪʪʷ" ʽ ʚ ʣʦʢʘʣʴʥʽʡ ʟʦʥʽ ʜʦ ʽ 

ʧʽʩʣʷ ʫʩʪʘʥʦʚʢʠ ʘʨʦʯʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʧʨʦʝʢʪʥʝ ʧʦʣʦʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʫʪʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʘʤʤʘ-

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʮʠʭ ʟʦʥʘʭ. ɺʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʚʩʽʭ ʪʦʯʢʘʭ ʚʠʤʽʨʶʚʘʥʥʷ ʧʽʩʣʷ ʫʩʪʘʥʦʚʢʠ ɸʨʢʠ ʚ ʧʨʦʝʢʪʥʝ 

ʧʦʣʦʞʝʥʥʷ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʠʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʇɼ ʚʽʜ 3% ʜʦ 50% ʚʽʜ 

ʚʠʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ ʇɼ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʦʥʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʘʥʽ ʚ ʧʝʨʽʦʜ ʟ 16.11.2016ʛ ʧʦ 18.01.2017ʛ. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʘ çʋʢʨʠʪʪʷè ʥʘ ʝʢʦʣʦʛʽʯʥʦ-

ʙʝʟʧʝʯʥʫ ʩʠʩʪʝʤʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʜʝʤʦʥʪʘʞʫ 

ʥʝʩʪʘʙʽʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʆʋ ʪʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʨʘʜʽʘʮʽʡʥʦ-ʟʘʙʨʫʜʥʝʥʠʤʠ 

ʙʝʪʦʥʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ, ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʷʤʠ ʪʘ ʟʤʽʰʘʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ. ʇʦʜʘʣʴʰʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʆʋ ʧʝʨʝʜʙʘʯʘʻ, ʜʽʷʣʴʥʽʩʪʴ ʧʦ 

ʚʠʣʫʯʝʥʥʶ ʪʘ ʧʦʚʦʜʞʝʥʥʶ ʟ ʚʠʩʦʢʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ (ɺɸɺ), 

ʧʘʣʠʚʦʚʤʽʩʪʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ (ʇɺʄ), ʘ ʪʘʢʦʞ ʟ ʜʦʚʛʦʽʩʥʫʶʯʠʤʠ 

ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ (ɼɯʈɸɺ) ʪʘ ʽʥʰʠʤʠ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ 

(ʈɸɺ), ʷʢʽ ʙʫʜʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʫ ʧʨʦʮʝʩʽ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʇʆɺʓʐɽʅʀɽ ʉɽʁʉʄʆʋʉʊʆʏʀɺʆʉʊʀ ʆʍʃɸɼʀʊɽʃʔʅʓʍ 

ʈɽɿɽʈɺʋɸʈʆɺ ɸʕʉ 

 

ʅʝʬʝʜʦʚ ɸʣʝʢʩʘʥʜʨ 

 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʩʠʩʪʝʤ ʥʝʬʪʝ- ʠ 

ʛʘʟʦʭʨʘʥʝʥʠʷ, ʭʠ-ʤʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ, ʩʪʘʚʷʪ ʟʘʜʘʯʫ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʟʝʨ-ʚʫʘʨʦʚ ʩ ʞʠʜʢʦʩʪʴʶ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ, ʞʝʩʪʢʦʛʦ, ʟʘʢʨʝʧʣʝʥʠʷ ʨʝʟʝʨ-ʚʫʘʨʘ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʢʘʭ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʨʫʰʝʥʠʷʤ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʙʦʣʴʰʠʤ ʚʦʟʤʫʱʝʥʠʷʤ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʦʨʦʞʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʩʠʩʪʝʤ, 

ʛʜʝ ʩʪʦʠʪ ʟʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ 

ʩʠʩʪʝʤʘ ʘʚʘʨʠʡʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʨʝʘʢʪʦʨʦʚ ɸʕʉ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ 

ʟʘʢʨʝʧʣʝʥʠʝ ʨʝʟʝʨʚʫʘʨʘ ʩ ʞʠʜʢʦʩʪʴʶ ʜʘʝʪ ʩʠʩʪʝʤʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʵʥʝʨʛʠʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʨʝʟʝʨʚʫʘʨʦʚ ʩ ʞʠʜʢʦʩʪʴʶ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʯʘʩʪʠʯʥʦʤʫ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʨʘʟʜʝʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʠ 

ʨʝʟʝʨʚʫʘʨʘ ʩ ʞʠʜʢʦʩʪʴʶ. ʅʘ ʧʨʘʢʪʠʢʝ ʜʘʥʥʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠ-ʛʘʝʪʩʷ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʨʝʟʝʨʚʫʘʨʘ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʣʦʞʝʤʝʥʪʝ, ʪʦʛʜʘ ʢʘʢ ʚ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʠ ʜʘʥʥʳʡ ʩʮʝʥʘʨʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʨʝʟʝʨʚʫʘʨ ʥʘ ʤʘʷʪʥʠʢʦʚʦʤ 

ʧʦʜʚʝʩʝ. ʏʘʩʪʴ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʧʝʨʝʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʢʚʘʟʠʪʚʝʨʜʦʝ 

ʜʚʠʞʝʥʠʝ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʫʤʝʥʴʰʘʝʪ ʜʝʬʦʨʤʘʮʠʦʥʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʫʭʦʜʠʪ ʥʘ ʢʦʣʝʙʘʥʠʷ ʞʠʜʢʦʩʪʠ ʠ ʫʧʨʫʛʦʝ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʝʨʚʫʘʨʘ. ɿʘʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ  ʧʨʠ ʪʘʢʦʤ ʚʠʜʝ 

ʟʘʢʨʝʧʣʝʥʠʷ ʨʝʟʝʨʚʫʘʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʠʤʝʥʥʦ ʥʘʠʙʦʣʝʝ 

ʦʧʘʩʥʳʝ ʧʝʨʝʨʝʟʳʚʘʶʱʠʝ ʩʠʣʳ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʜʘʯʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʟʘʜʘʥʥʦʝ, ʘ ʫʛʣʦʚʦʝ ʜʚʠʞʝʥʠʝ ʨʝʟʝʨʚʫʘʨʘ ʩ ʞʠʜʢʦʩʪʴʶ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʚʷʟʘʥʥʳʝ. ʌʘʢʪʠʯʝʩʢʠ ʟʘ-ʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ 

ʜʚʠʞʝʥʠʷ ʨʝʟʝʨʚʫʘʨʘ ʩ ʞʠʜʢʦʩʪʴʶ ʥʘ ʤʘʷʪʥʠʢʦʚʦʤ ʧʦʜʚʝʩʝ ʩ ʪʦʯʢʦʡ 
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ʧʦʜʚʝʩʘ, ʩʦʚʝʨʰʘʶʱʝʡ ʟʘʜʘʥʥʦʝ ʜʚʠʞʝʥʠʝ. ʊʘʢʦʛʦ ʨʦʜʘ ʤʦʜʝʣʠ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʢ ʪʦʤʫ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤʳ ʧʨʠ ʫʛʣʦʚʳʭ ʜʚʠʞʝʥʠʷʭ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʤʘʣʦ 

ʠʟʫʯʝʥʥʳʤʠ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʚʝʜʝʥʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʩ ʞʠʜʢʦʩʪʴʶ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʥʘ ʤʘʷʪʥʠʢʦʚʦʤ ʧʦʜʚʝʩʝ ʩ ʨʘʟʥʳʤʠ ʜʣʠʥʘʤʠ ʧʦʜʚʝʩʘ, ʪʘʢ 

ʠ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʚ ʥʝʣʠʥʝʡʥʦʤ ʜʠʘʧʘʟʦʥʝ ʚʦʟʤʫʱʝʥʠʡ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʤʝʩʪ-ʥʦʝ 

ʜʚʠʞʝʥʠʝ ʩʠʩʪʝʤʳ, ʠ ʠʤʝʥʥʦ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʵʬʬʝʢʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʤʝʞʜʫ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʠ ʢʚʘʟʠʪʚʝʨʜʳʤ 

ʜʚʠʞʝʥʠʝʤ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥʦ ʩʨʘʚʥʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʨʝʟʝʨʚʫʘʨʘ ʥʘ 

ʤʘʷʪʥʠʢʦʚʦʤ ʧʦʜʚʝʩʝ ʨʘʟʥʦʡ ʜʣʠʥʳ ʠ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ 

ʧʨʠ ʠʤʧʫʣʴʩʥʦʤ ʚʦʟʤʫʱʝʥʠʠ ʦʩʥʦʚʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʩʝʡʩʤʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʤʧʫʣʴʩʥʦʛʦ ʠ 

ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʡ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʚʦʟʤʫʱʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʥʘ 

ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪʘʭ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʯʘʩʪʦʪʝ ʢʚʘʟʠʪʚʝʨʜʳʭ 

ʢʦʣʝʙʘʥʠʡ ʩʠʩʪʝʤʳ ʠ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ ʧʦ ʧʝʨʚʦʡ (ʛʣʘʚʥʦʡ) 

ʬʦʨʤʝ ʢʦʣʝʙʘʥʠʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʠ ʯʘʩʪʦʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ 

ʜʣʠʥʳ ʤʘʷʪʥʠʢʦʚʦʛʦ ʧʦʜʚʝʩʘ. ɹʦʣʝʝ ʪʦʛʦ, ʙʳʣʦ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʜʣʷ ʢʦʨʦʪʢʠʭ ʜʣʠʥ ʧʦʜʚʝʩʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʜʣʠʥʳ ʧʦʜʚʝʩʘ, ʥʦ ʠ ʩʤʝʥʘ ʦʯʝʨʝʜʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʯʘʩʪʦʪ 

ʧʨʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʠ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ.  

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʚʘʨʴʠʨʫ-ʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʠʤʧʫʣʴʩʳ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʧʦʣʦʚʠʥʘ ʠ ʦʜʠʥ ʧʝʨʠʦʜ ʩʠʥʫʩʦʠʜʳ ʜʣʷ ʨʘʟʥʳʭ ʯʘʩʪʦʪ ʚʦʟʤʫʱʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʜʣʠʥʥʘ ʤʘʷʪʥʠʢʦʚʦʛʦ ʧʦʚʝʩʘ. ʏʘʩʪʦʪʳ ʚʦʟʤʫʱʝʥʠʡ ʦʩʥʦʚʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ: ʦʪ ʯʘʩʪʦʪ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 

ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ ʤʘʷʪʥʠʢʦʚʦʛʦ ʧʦʜʚʝʩ ʜʦ ʯʘʩʪʦʪ, ʧʨʝʚʦʩʭʦʜʷʱʠʭ 

ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ ʧʦ ʦʩʥʦʚʥʦʤʫ ʪʦʥʫ.   

ɼʣʷ ʩʣʫʯʘʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʜʣʷ ʩʣʫʯʘʷ ʜʚʠʞʝʥʠʷ ʩʠʩʪʝʤʳ 

ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ ʤʘʷʪʥʠʢʦʚʦʛʦ ʧʦʜʚʝʩʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʜʘʥʥʳʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚʳ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʢʚʘʟʠʪʚʝʨ-ʜʦʛʦ ʜʚʠʞʝʥʠʷ ʩʠʩʪʝʤʳ ʠ ʚʦʣʥʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʘʢʨʝʧʣʝʥʠʝ ʨʝʟʝʨʚʫʘʨʘ ʥʘ ʤʘʷʪʥʠʢʦʚʦʤ 

ʧʦʜʚʝʩʝ ʧʦʟʚʦʣʷʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʥʢʠ 

ʨʝʟʝʨʚʫʘʨʘ, ʫʤʝʥʴʰʠʪʴ ʚʦʣʥʦʚʦʝ ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʢʘʢ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʦʪʢʠʭ ʧʦʜʚʝʩʦʚ, 

ʢʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʥʘ ʦʯʝʨʝʜʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ 

ʞʠʜʢʦʩʪʠ ʠ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʧʦ ʦʩʥʦʚʥʦʤʫ ʪʦʥʫ ʫʞʝ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ 

ʥʠʟʰʝʡ ʯʘʩʪʦʪʦʡ, ʥʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ, ʘ ʧʨʝʜʧʦʯʪʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʪʜʘʥʦ ʩʨʝʜʥʠʤ ʜʣʠʥʘʤ ʧʦʜʚʝʩʘ ï ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 
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ʧʘʨʘʤʝʪʨʦʚ ʨʝʟʝʨʚʫʘʨʘ ï ʜʣʠʥʘʤ ʤʘʷʪʥʠʢʦʚʦʛʦ ʧʦʜʚʝʩʘ ʙʦʣʝʝ 5 ʨʘʜʠʫʩʦʚ 

ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʩʪʠ.  

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʅʝʬʝʜʦʚ ɸʣʝʢʩʘʥʜʨ- ʂʠʝʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʦ. 

e-mail: garonmail@gmail.com 

 

 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʇʈʀ 

ʌʆʈʄʀʈʆɺɸʅʀʀ ʇʆʂɸɿɸʊɽʃʔ ʂʆʈʇʆʈɸʊʀɺʅʆʁ 

ʉʆʎʀɸʃʔʅʆʁ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʀ ɸʕʉ 

 

ɺʘʣʝʥʪʠʥ ɸʥʘʪʦʣʴʝʚʠʯ ʅʝʭʘʡ, ɺʘʣʝʥʪʠʥ ɺʘʣʝʥʪʠʥʦʚʠʯ ʅʝʭʘʡ  

 

        
 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ ʙʫʜʫʱʝʛʦ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. ɺʩʝ ʙʦʣʴʰʫʶ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ 

ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʳʟʳʚʘʶʪ ʚʦʧʨʦʩʳ ʧʦ ʧʦʚʦʜʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʕʉ, ʧʨʦʙʣʝʤʘ 

ʟʘʭʦʨʦʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ 

ʷʜʝʨʥʳʭ ʦʪʭʦʜʦʚ, ʘ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʛʝʥʥʳʝ 

ʢʘʪʘʩʪʨʦʬʳ. ʗʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʚ ʨʷʜʝ ʩʪʨʘʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʠʟʥʘʥʠʷ ʚ ʩʬʝʨʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʣʶʙʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʨʝʘʢʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʩʦʩʪʦʠʪ ʠʟ ʵʪʘʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʚʳʚʦʜʘ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʝʢʨʘʱʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʢʘʢ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ, ʪʘʢ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ. ɺ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ, ʩʦʮʠʫʤʘ ʠ ʧʨʠʨʦʜʳ. ʇʦʵʪʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʦʪʢʨʳʪʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ. 

ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʳ ʚʠʜʠʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʦʮʠʘʣʴʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

mailto:garonmail@gmail.com
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʨʧʦʨʘʪʠʚʥʘʷ 

ʩʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʷʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ 

 

ɺʩʪʫʧʣʝʥʠʝ  

ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʥʘʟʳʚʘʶʪ ʵʧʦʭʦʡ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʦʩʥʦʚʳʚʘʷʩʴ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʮʠʘʣʴʥʳʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ɿʝʤʣʠ. ʇʨʠʤʝʨʦʤ 

ʪʦʤʫ ʝʩʪʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʦʡ ʨʘʩʯʝʪʥʦʡ ʚʘʣʶʪʳ, ʝʜʠʥʳʡ ʨʳʥʦʢ 

ʧʦʪʨʝʙʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʪ.ʜ. 

ʆʜʥʘʢʦ ʚ ʧʦʛʦʥʝ ʟʘ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʨʝʩʫʨʩʦʚ, 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʟʘʙʳʚʘʝʪ, ʯʪʦ ʢʨʦʤʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʝʛʦ ʦʙʲʝʜʠʥʷʝʪ ʝʜʠʥʘʷ ʠ ʥʝʜʝʣʠʤʘʷ ʧʨʠʨʦʜʘ.  

ɺ ʩʠʩʪʝʤʝ çʯʝʣʦʚʝʢ-ʧʨʠʨʦʜʘè ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʥʘ ʚʩʝ ʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʧʨʠʨʦʜʘ ʜʘʝʪ 

ʦʪʚʝʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 

ʨʷʜʦʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʣʝʜʩʪʚʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʟʘʪʨʘʛʠʚʘʶʪ ʚʩʝ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʨʘʟʫ ʛʦʨʘʟʜʦ ʯʘʱʝ ʠ ʩʠʣʴʥʝʝ, ʯʝʤ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠʣʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ. 

ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ 

ʨʘʟʥʦʛʦ ʚʠʜʘ ʵʥʝʨʛʠʠ, ʧʨʠʯʝʤ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʝʝ 

ʧʦʣʫʯʝʥʠʝ.  

ʆʜʥʠʤ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʝʩʪʴ ï ʷʜʝʨʥʘʷ ʵʥʝʨʛʠʷ, ʢʦʪʦʨʘʷ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʡ ʥʫʣʶ ʢʦʣʠʯʝʩʪʚʫ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʮʝʥʦʚʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɺ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ɸʕʉ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʡ ʚʠʜ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʟʘʤʝʥʘ ʊʕʉ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʘʪʦʤʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʩʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʪʝʯʝʥʠʝ 60 ʣʝʪ, ʘ ʚ ʙʫʜʫʱʝʤ ʜʘʞʝ ʙʦʣʴʰʝ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ (The International Energy 

Agency - IEA) ʧʨʦʛʥʦʟʠʨʫʝʪ ʨʦʩʪ ʛʣʦʙʘʣʴʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ 

ʥʘ 1,9% ʚ ʛʦʜ ʥʘ ʧʝʨʠʦʜ ʜʦ 2040 ʛ.[1]. 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʇʝʨʚʘʷ ɸʕʉ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʠ ʦʬʠʮʠʘʣʴʥʦ ʚʚʝʜʝʥʘ ʚ ʜʝʡʩʪʚʠʝ 27 ʠʶʥʷ 

1954 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʚʝʪʩʢʦʛʦ ʩʦʶʟʘ, ʚ ʛʦʨʦʜʝ ʆʙʥʠʥʩʢʝ (ʨʝʘʢʪʦʨ 

ɸʄ-1, ʧʨʝʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 5ʄɺʪ.). 

ɺ ɹʨʠʪʘʥʠʠ (Calder Hall) ʧʝʨʚʘʷ ɸʕʉ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʚ ʦʢʪʷʙʨʝ 1956 

ʛʦʜʘ (ʨʝʘʢʪʦʨ WAGR, ʧʨʝʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 46 ʄɺʪ). 

26 ʤʘʷ 1958 ʛʦʜʘ ʘʪʦʤʥʘʷ ʩʪʘʥʮʠʷ ʐʠʧʧʠʥʛʧʦʨʪ (Shippingport Atomic 

Power Station) ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʉʐɸ 

(ʨʝʘʢʪʦʨ PWR, ʧʨʝʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 68 ʄɺʪ).  

ʅʘʯʘʣʦʤ ʵʧʦʭʠ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʋʢʨʘʠʥʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 1970 ʛʦʜ, 

ʢʦʛʜʘ ʚ ʤʘʝ ʤʝʩʷʮʝ ʥʘʯʘʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ, ʘ 26 

ʩʝʥʪʷʙʨʷ 1977 ʛʦʜʘ ʙʳʣ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʝʨʚʳʡ ʵʥʝʨʛʦʙʣʦʢ 

ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʚ ʋʢʨʘʠʥʝ ʨʘʙʦʪʘʶʪ 4 
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ɸʕʉ: ɿʘʧʦʨʦʞʩʢʘʷ (6 ʵʥʝʨʛʦʙʣʦʢʦʚ), ʈʦʚʥʝʥʩʢʘʷ (4 ʵʥʝʨʛʦʙʣʦʢʘ), 

ʖʞʥʦ-ʋʢʨʘʠʥʩʢʘʷ (3 ʵʥʝʨʛʦʙʣʦʢʘ), ʍʤʝʣʴʥʠʮʢʘʷ (2 ʵʥʝʨʛʦʙʣʦʢʘ). 

ʇʨʠʯʝʤ, ʥʘ ʈʦʚʥʝʥʩʢʦʡ ɸʕʉ ʜʚʫʤ  ʵʥʝʨʛʦʙʣʦʢʘʤ (ˉ1, ˉ2) ʧʨʦʜʦʣʞʝʥ 

ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʜʚʘʜʮʘʪʴ ʣʝʪ, ʥʘ ʖʞʥʦ-ʋʢʨʘʠʥʩʢʦʡ ɸʕʉ ʩʨʦʢ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʦʙʣʦʢʘ ˉ1 ʧʨʦʜʣʝʥ ʥʘ 10 ʣʝʪ. 

ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ  

ʇʦ ʜʘʥʥʳʤ ʄɸɻɸʊʕ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 02.04.2017 ʛ. ɺ ʤʠʨʝ ʜʝʡʩʪʚʫʶʪ 

449 ɸʕʉ ʠʟ ʥʠʭ: 291 ʵʥʝʨʛʦʙʣʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 30 ʠ ʙʦʣʝʝ ʣʝʪ, 

90 ï 40 ʣʝʪ ʠ ʙʦʣʝʝ. [2] 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 

ʙʫʜʫʱʝʛʦ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʚ ʩʚʷʟʠ ʩ ʨʷʜʦʤ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʟʘʤʝʜʣʠʪʴ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʘʪʦʤʥʳʭ ʤʦʱʥʦʩʪʝʡ. ɺʩʝ ʙʦʣʴʰʫʶ 

ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʳʟʳʚʘʶʪ ʚʦʧʨʦʩʳ ʧʦ ʧʦʚʦʜʫ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʕʉ, ʧʨʦʙʣʝʤʘ ʟʘʭʦʨʦʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʷʜʝʨʥʳʭ ʦʪʭʦʜʦʚ, ʘ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʛʝʥʥʳʝ ʢʘʪʘʩʪʨʦʬʳ (1957 ʛ. ï ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 

ʋʠʥʜʩʢʝʡʣʩʢʠʡ ʧʦʞʘʨ (Windscale Fire); 1979 ʛ. ï ʊʨʠ-ʄʘʡʣ-ɸʡʣʝʥʜ (Three 

Mile Island), ʉʐɸ; 2011 ʛ. ï çʌʫʢʫʩʠʤʘ-1è, ʗʧʦʥʠʷ). ɸʚʘʨʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʦʠʟʦʰʣʘ ʚ ʥʦʯʴ ʥʘ 26 ʘʧʨʝʣʷ 1986 ʛʦʜʘ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ʩʪʘʥʮʠʠ, 

ʚʩʝʤʠ ʵʢʩʧʝʨʪʘʤʠ ʧʨʠʟʥʘʥʘ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʄʝʞʜʫʥʘʨʦʜʥʳʤ 

ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʢʘʢ ʩʘʤʘʷ ʭʫʜʰʘʷ ʢʘʪʘʩʪʨʦʬʘ ʚ ʠʩʪʦʨʠʠ 

ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʚʰʘʷʩʷ ʚ ʷʜʝʨʥʦʡ ʦʪʨʘʩʣʠ ʚ ʛʣʦʙʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ʗʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʚ ʨʷʜʝ ʩʪʨʘʥ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʠʟʥʘʥʠʷ ʚ ʩʬʝʨʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʞʝʩʪʢʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʪʦʤʥʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʦʧʨʦʩ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʫʙʩʠʜʠʨʫʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʪʨʝʙʫʝʪʩʷ 

ʣʠ ʠʭ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠʣʠ ʥʝʪ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʧʨʦʜʣʝʥʠʷ 

ʩʨʦʢʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʕʉ.  

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ (OECD), 

ʦʧʫʙʣʠʢʦʚʘʥʥʦʝ ʚ 2017 ʛʦʜʫ, ʦʧʨʝʜʝʣʠʣʦ ʦʞʠʜʘʝʤʳʝ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ 

ʥʘ ʚʳʚʦʜ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʣʷ ʨʝʘʢʪʦʨʦʚ ʉʐɸ ʦʪ $ 544 ʜʦ $ 821 ʤʣʥ., ʜʣʷ 

ʙʣʦʢʦʚ ʙʦʣʝʝ 1100 ʄɺʪ.[1]. 

ʇʨʷʤʳʝ ʫʙʳʪʢʠ ʠ ʨʘʩʭʦʜʳ ʠʟ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ʢʘʪʘʩʪʨʦʬʦʡ, ʧʦ ʧʦʜʩʯʝʪʘʤ ʜʣʷ ʧʝʨʠʦʜʘ 1986-

1989 ʛʦʜʦʚ, ʩʦʩʪʘʚʣʷʣʠ ʧʨʠʤʝʨʥʦ $ 12600 ʤʣʥ. 

ʇʨʷʤʳʝ ʫʙʳʪʢʠ (ʧʦʪʝʨʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ) ʣʠʰʴ ʚ ʟʦʥʝ ʦʪʯʫʞʜʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʋʢʨʘʠʥʳ ʩʦʩʪʘʚʣʷʶʪ $ 1385 ʤʣʥ.  

ʇʦ ʨʘʩʯʝʪʘʤ ʫʢʨʘʠʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʫʤʤʘʨʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʫʙʳʪʢʠ ʜʣʷ ʋʢʨʘʠʥʳ ʜʦ 2015 ʛʦʜʘ ʩʦʩʪʘʚʠʣʠ ʥʝ ʤʝʥʝʝ $ 180 ʤʣʨʜ., 

ʚʢʣʶʯʘʷ ʨʘʟʤʝʨʳ ʢʦʩʚʝʥʥʳʭ ʫʙʳʪʢʦʚ ʚʩʣʝʜʩʪʚʠʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʚʦʜʥʳʭ ʠ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ 
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ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʦʚʘʨʦʚ, ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ [3]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. ʂʦʤʠʩʩʠʷ ʧʦ ʷʜʝʨʥʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ (NRC) ʉʐɸ 

8 ʜʝʢʘʙʨʷ 2015 ʛʦʜʘ ʧʨʦʜʣʠʣʘ ʥʘ 20 ʣʝʪ ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʣʠʮʝʥʟʠʡ ʜʣʷ ʙʣʦʢʘ ˉ1 ɸʕʉ "Davis Besse", ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʝʝ ʯʠʩʣʦ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʙʣʦʢʦʚ, ʯʴʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʣʠʮʝʥʟʠʠ ʙʳʣʠ ʧʨʦʜʣʝʥʳ ʜʦ 

60 ʣʝʪ, ʨʘʚʥʷʝʪʩʷ ʪʝʧʝʨʴ 81 (ʚʩʝʛʦ ʚ ʉʦʝʜʠʥʸʥʥʳʭ ʐʪʘʪʘʭ 

ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ 99 ʘʪʦʤʥʳʭ ʙʣʦʢʦʚ).  

ʌʝʜʝʨʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʷʜʝʨʥʦʤʫ ʢʦʥʪʨʦʣʶ ɹʝʣʴʛʠʠ (FANC) 

ʚʳʜʘʣʦ ʨʘʟʨʝʰʝʥʠʝ ʜʚʫʤ ʙʣʦʢʘʤ ɸʕʉ "Doel" ʨʘʙʦʪʘʪʴ ʜʦ 2025 ʛʦʜʘ  

("World Nuclear News"). ɸʕʉ "Doel" ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʸʭ ʵʥʝʨʛʦʙʣʦʢʦʚ 

(ʙʣʦʢʠ ˉˉ1-2 ʙʳʣʠ ʩʜʘʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1975 ʛʦʜʫ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʚ 2003 ʛʦʜʫ ʚ ɹʝʣʴʛʠʠ ʙʳʣ ʧʨʠʥʷʪ ʟʘʢʦʥ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʩʨʦʢ 

ʩʣʫʞʙʳ ʘʪʦʤʥʳʭ ʵʥʝʨʛʦʙʣʦʢʦʚ 40 ʛʦʜʘʤʠ. ʆʜʥʘʢʦ ʚ ʠʶʣʝ 2015 ʛʦʜʘ ʢ 

ʟʘʢʦʥʫ ʙʳʣʘ ʧʨʠʥʷʪʘ ʧʦʧʨʘʚʢʘ, ʨʘʟʨʝʰʘʶʱʘʷ ʙʣʦʢʘʤ ˉˉ1-2 ɸʕʉ "Doel" 

ʨʘʙʦʪʘʪʴ ʜʦ 50 ʣʝʪ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʣʫʯʝʥʠʷ ʩʦʛʣʘʩʠʷ ʨʝʛʫʣʷʪʦʨʦʚ (ʚ ʠʶʣʝ 

2015 ʛʦʜʘ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʩʦʛʣʘʰʝʥʠʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʪʦʨʳʤ ʵʢʩʧʣʫʘʪʠʨʫʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʙʫʜʝʪ ʚʳʧʣʘʯʠʚʘʪʴ ʝʞʝʛʦʜʥʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʙʦʨ ʚ ʨʘʟʤʝʨʝ 20 ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ). 

ɹʨʠʪʘʥʩʢʠʡ ʦʬʠʩ ʷʜʝʨʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ONR) ʦʜʦʙʨʠʣ 2 ʬʝʚʨʘʣʷ 

2015 ʛʦʜʘ ʟʘʷʚʢʫ ʢʦʤʧʘʥʠʠ "EDF Nuclear Generation Ltd." ʥʘ ʧʨʦʜʣʝʥʠʝ 

ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʦʙʣʦʢʘ "Sizewell B" ʜʦ 2025 ʛʦʜʘ (ʙʣʦʢ "Sizewell 

B" ʩʜʘʥ ʚ ʩʝʥʪʷʙʨʝ 1995 ʛ.). 

ʂʦʤʧʘʥʠʷ "Kansai Electric Power Co." ɺ 2015 ʛʦʜʫ ʚʝʣʘ ʧʦʜʛʦʪʦʚʢʫ ʢ 

ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʚʝʨʢʠ ʩʦʩʪʦʷʥʠʷ ʙʣʦʢʦʚ ˉˉ1-2 ɸʕʉ "Takahama" 

(ʗʧʦʥʠʷ) ʚ ʨʘʤʢʘʭ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʜʣʝʥʠʷ ʩʨʦʢʘ ʠʭ ʩʣʫʞʙʳ ʩʚʳʰʝ 40 ʣʝʪ, 

ʚ ʠʶʥʝ 2016 ʛʦʜʘ ʩʨʦʢ ʧʨʦʜʣʝʥ ʥʘ 20 ʣʝʪ [4]. 

ʉʥʷʪʠʝ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʣʶʙʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʝʘʢʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʩʦʩʪʦʠʪ ʠʟ ʵʪʘʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʚʳʚʦʜʘ 

ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʝʢʨʘʱʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ 

ʢʘʢ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ, 

ʪʘʢ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʳʚʦʜ ʠʟ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ ʩʚʷʟʘʥ ʩ ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʚʩʝʭ ʚʠʜʦʚ 

ʨʝʩʫʨʩʦʚ (20-30 % ʩʪʦʠʤʦʩʪʠ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ), ʠ ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ ʥʝ 

ʚʩʝ ʧʨʦʝʢʪʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʣʠʢʚʠʜʘʮʠʶ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ. 

çʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʩʥʷʪʠʠ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʝʘʢʪʦʨʦʚè ʫʪʚʝʨʞʜʸʥʥʳʝ 

ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʷʜʝʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʋʢʨʘʠʥʳ ˉ 2 ʦʪ 09.01.1998 ʚʚʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ 

[5]: 

ʉʥʷʪʠʝ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ï ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ 

ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʳʡ 

ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʮʝʣʷʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʘ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ, ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ, ʥʘʩʝʣʝʥʠʷ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ʇʨʝʢʨʘʱʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ï ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʩʥʷʪʠʠ ʝʝ ʩ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʥʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ, ʢʦʛʜʘ 

ʷʜʝʨʥʦʝ ʪʦʧʣʠʚʦ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʠʣʠ, ʥʘʭʦʜʷʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʤʝʱʝʥʦ ʪʦʣʴʢʦ ʚ ʭʨʘʥʠʣʠʱʘʭ ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʙʝʟʦʧʘʩʥʦʛʦ 

ʭʨʘʥʝʥʠʷ. 

ʇʨʦʮʝʩʩ ʩʥʷʪʠʷ ʫʩʪʘʥʦʚʢʠ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʝʣʠʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʵʪʘʧʳ: 

ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʟʘʢʨʳʪʠʝ ï ʵʪʘʧ ʩʥʷʪʠʷ ʫʩʪʘʥʦʚʢʠ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʥʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ, ʠʩʢʣʶʯʘʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʮʝʣʷʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʘ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ; 

ʂʦʥʩʝʨʚʘʮʠʷ ï ʵʪʘʧ ʩʥʷʪʠʷ ʫʩʪʘʥʦʚʢʠ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʦ ʚʨʝʤʷ 

ʢʦʪʦʨʦʛʦ ʦʥʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʙʝʟʦʧʘʩʥʦʤʫ 

ʭʨʘʥʝʥʠʶ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠʩʪʦʯʥʠʢʦʚ ʠʦʥʠʟʠʨʫʶʱʠʭ 

ʠʟʣʫʯʝʥʠʡ; 

ɺʳʜʝʨʞʢʘ ï ʵʪʘʧ ʩʥʷʪʠʷ ʫʩʪʘʥʦʚʢʠ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʙʝʟʦʧʘʩʥʦʤʫ ʭʨʘʥʝʥʠʶ ʠʩʪʦʯʥʠʢʦʚ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʡ; 

ɼʝʤʦʥʪʘʞ ï ʵʪʘʧ ʩʥʷʪʠʷ ʫʩʪʘʥʦʚʢʠ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʠʩʪʦʯʥʠʢʠ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʡ, 

ʠʟʳʤʘʶʪʩʷ ʠʟ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʭʨʘʥʠʣʠʱʘʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ [6]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʄɸɻɸʊʕ, ʧʦʩʚʷʱʝʥʥʳʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʚʦʜʫ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʷʚʣʷʶʪʩʷ ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ GSR Part 6 çɺʳʚʦʜ ʫʩʪʘʥʦʚʦʢ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠè. ʆʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ GSR Part 6, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 2014 

ʛʦʜʫ, ʧʨʠʰʣʠ ʥʘ ʩʤʝʥʫ ʊʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ WS-R-5 çʉʥʷʪʠʝ ʩ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʘʥʦʚʦʢ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʳʡ 

ʤʘʪʝʨʠʘʣè ï ʄɸɻɸʊʕ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʵʪʦ ʜʦʢʫʤʝʥʪ 

ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚ ʠʝʨʘʨʭʠʠ ʄɸɻɸʊʕ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʧʦʚʳʰʝʥʠʝ 

ʚʥʠʤʘʥʠʷ ʢʦ ʚʩʝʤ ʘʩʧʝʢʪʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʚʳʚʦʜʦʤ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ GSR Part 6 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ WS-R-5 

ʧʨʝʪʝʨʧʝʣʠ ʨʷʜ ʚʘʞʥʳʭ ʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɺ ʊʨʝʙʦʚʘʥʠʷʭ 

ʙʝʟʦʧʘʩʥʦʩʪʠ WS-R-5 ʄɸɻɸʊʕ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʘʪʝʛʠʡ ʚʳʚʦʜʘ ʠʟ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦ ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ: ʥʝʤʝʜʣʝʥʥʳʡ 

ʜʝʤʦʥʪʘʞ, ʦʪʩʨʦʯʝʥʥʳʡ ʜʝʤʦʥʪʘʞ ʠ ʠʟʦʣʷʮʠʶ (ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ 

ʩʦʦʨʫʞʝʥʠʠ). 

ʀʟʦʣʷʮʠʷ ï ʵʪʦ ʩʪʨʘʪʝʛʠʷ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʨʘʜʠʦʘʢʪʠʚʥʳʝ 

ʟʘʛʨʷʟʥʠʪʝʣʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʦʙʦʣʦʯʢʫ ʠʟ ʩʪʨʫʢʪʫʨʥʦ ʜʦʣʛʦʞʠʚʫʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʨʦʠʟʦʡʜʝʪ ʩʥʠʞʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʟʘ 

ʩʯʝʪ ʨʘʩʧʘʜʘ ʜʦ ʪʘʢʦʛʦ ʫʨʦʚʥʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʝʰʝʥʦ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩ 
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ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʨʝʛʫʣʠʨʫʶʱʠʤ ʦʨʛʘʥʦʤ. ɼʘʥʥʫʶ 

ʩʪʨʘʪʝʛʠʶ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʟʘʭʦʨʦʥʝʥʠʝʤ ʥʘ ʤʝʩʪʝ. 

ɸʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʋʢʨʘʠʥʳ ʷʚʣʷʝʪʩʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʘʙʦʪ ʧʦ ʩʥʷʪʠʶ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʦʙʣʦʢʦʚ 

ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ. 

ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʭʦʜʦʚ, ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʚʘʨʠʠ ʥʘ ʏɸʕʉ ʚ 1986 ʛʦʜʫ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʰʠʝ ʠ ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʩʥʷʪʠʷ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʏɸʕʉ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʢʪʘ 

çʋʢʨʳʪʠʝè ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʫʶ ʩʠʩʪʝʤʫ, ʚ ɿʦʥʝ ʦʪʯʫʞʜʝʥʠʷ 

ʩʦʟʜʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʷʜʝʨʥʦʛʦ 

ʪʦʧʣʠʚʘ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʦʪʭʦʜʘʤʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʙʝʟʦʧʘʩʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʥʠʤʠ ʦʪ ʠʭ ʠʟʲʷʪʠʷ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʠ ʟʘʭʦʨʦʥʝʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʨʘʱʝʥʠʷ ʩ ʈɸʆ, ʨʘʙʦʪʘʶʪ ʜʚʝ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ: ʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʥʷʪʠʷ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè ʚ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʫʶ ʩʠʩʪʝʤʫ ʠ ʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʮʝʣʝʚʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʦʙʨʘʱʝʥʠʷ ʩ ʈɸʆ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʨʝʰʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʙʣʝʤʳ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʠ ʧʦʜʥʠʤʘʝʪ ʚʦʧʨʦʩʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, 

ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ: 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʙʠʟʥʝʩʘ, ʩʦʮʠʫʤʘ ʠ ʧʨʠʨʦʜʳ. ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʪʘʥʦʚʠʪʩʷ 

ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʧʮʠʠ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʠʟʥʝʩʘ ʠʣʠ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (ʂʉʆ). ɿʘʨʦʞʜʝʥʠʝ 

ʢʦʥʮʝʧʮʠʠ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʠʟʥʝʩʘ, ʩʚʷʟʳʚʘʶʪ ʩ ʨʘʙʦʪʦʡ 

ʈʦʙʝʨʪʘ ɺʫʜʘ ɼʞʦʥʩʦʥʘ çʀʩʧʳʪʘʡ ʨʝʘʣʴʥʦʩʪʴè, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʉʐɸ ʚ 

1935 ʛ., ʚ ʢʦʪʦʨʦʡ ʚʧʝʨʚʳʝ ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʦʧʨʝʜʝʣʠʪʴ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʢʦʤʧʘʥʠʠ ʧʝʨʝʜ ʩʪʝʡʭʦʣʜʝʨʘʤʠ. ʅʦ 

ʤʠʨʦʚʦʝ ʧʨʠʟʥʘʥʠʝ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤ, ʩʥʘʯʘʣʘ ʩʦʮʠʘʣʴʥʦʡ ʠ ʯʫʪʴ 

ʧʦʟʞʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʠʟʥʝʩʘ, ʧʦʣʫʯʠʣʠ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ: 1961 ʛ. ʩʦʟʜʘʥʘ ʆʨʛʘʥʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ; 1972 ʛ. ʇʨʦʛʨʘʤʤʘ ʆʆʅ United Nations 

Environment Programmed; 1990 ʛ. ʥʘʯʘʣ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʌʦʨʫʤ ʣʠʜʝʨʦʚ; 1995ʛ. ʉʦʟʜʘʥ ɺʩʝʤʠʨʥʳʡ ʩʦʚʝʪ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʪ.ʜ. 

ʆʩʥʦʚʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʧʦ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʩʯʠʪʘʶʪʩʷ: 

- ʉʪʘʥʜʘʨʪ ʩʦʮʠʘʣʴʥʦʡ ʦʪʯʸʪʥʦʩʪʠ ʢʦʤʧʘʥʠʡ ɸɸ1000 AS 

ʨʘʟʨʘʙʦʪʘʥ ʙʨʠʪʘʥʩʢʠʤ ʀʥʩʪʠʪʫʪʦʤ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʪʠʯʝʩʢʦʡ 

ʦʪʯʸʪʥʦʩʪʠ (Institute of Social and Ethical Accountability) ʚ 1999 
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- ʛʦʜʫ. ʆʩʥʦʚʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʤʝʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʡ ʩ ʵʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ. 

- ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ISO 26000 ʙʳʣʦ 
ʚʳʧʫʱʝʥʦ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

(ʀʉʆ) ʚ 2010 ʛʦʜʫ.  

- ʉʪʘʥʜʘʨʪ SA 8000 ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, 
ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 

Social Accountability International ʚ 1997 ʛʦʜʫ. ʆʩʦʙʝʥʥʦʩʪʴ 

ʩʪʘʥʜʘʨʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʫʟʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ 

ʩʦʙʣʶʜʝʥʠʝ ʢʦʤʧʘʥʠʷʤʠ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʥʘʝʤʥʳʭ ʨʘʙʦʪʥʠʢʦʚ.  

- GRI (The Global Reporting Initiative, 2000 ʛ.) ï ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʦʪʯʸʪʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʈʫʢʦʚʦʜʩʪʚʝ 

ʧʨʝʜʣʦʞʝʥ ʩʧʠʩʦʢ ʢʦʥʢʨʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʪʯʸʪʥʦʩʪʠ ʧʦ 

ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. ɺʧʝʨʚʳʝ ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ. 

- ISO 14001:2015 ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ 

ʧʦʜʭʦʜʝ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʤʝʥʝʜʞʤʝʥʪʫ. ʇʦʷʚʠʣʦʩʴ ʥʦʚʦʝ 

ʪʨʝʙʦʚʘʥʠʝ ï ʫʯʠʪʳʚʘʪʴ ʢʦʥʪʝʢʩʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʨʝʰʝʥʠʠ 

ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʜʝʡʩʪʚʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ: ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ; ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʜʥʦʡ ʠʟ ʩʠʩʪʝʤʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʚʳʚʦʜʘ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʷʜʝʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʚ ʮʝʣʦʤ ʷʚʣʷʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪ ʧʦ ʚʳʚʦʜʫ ʠʟ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʘʤʠ ʧʦʜʦʙʥʦʛʦ ʤʘʩʰʪʘʙʘ ʥʘ ʫʨʦʚʥʝ 

ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ. ʇʦʵʪʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʦʪʢʨʳʪʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ. 

ʀʟʤʝʥʝʥʠʷ ʜʝʣʦʚʦʛʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʤʠʨʝ, ʨʘʩʪʫʱʠʝ 

ʦʞʠʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʦʩʪʫ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʶ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʡ, ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʜʫʨ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʪʠ ʧʨʦʮʝʩʩʳ. ɺ ʯʠʩʣʝ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ 

ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʧʨʘʢʪʠʢʝ ʚ ʤʠʨʝ ʠ ʚ ʋʢʨʘʠʥʝ, 

ʩʚʦʝ ʤʝʩʪʦ ʧʨʦʯʥʦ ʟʘʥʠʤʘʝʪ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, 

ʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ. 

ʎʝʣʴʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʝʨʩʦʥʘʣ ʠ ʥʘʩʝʣʝʥʠʝ ʥʘ ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʠ 

ʚ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ, 

ʧʦʜʜʝʨʞʘʥʠʝ ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʞʠʟʥʝʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʬʫʥʢʮʠʡ.
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ʋʯʠʪrʚʘʷ ʩʧʝʮʠʬʠʢʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʕʉ, ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ: ʦʙʦʩʥʦʚʘʥʠʝ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʠ ʩʦʦʨʫʞʘʝʤʳʭ 

ɸʕʉ; ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; ʩʦʙʣʶʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʠ 

ʧʨʘʚʠʣ ʥʘ ʧʣʦʱʘʜʢʘʭ ʩʦʦʨʫʞʝʥʠʷ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ.  

ɺʳʚʦʜʳ  

ʅʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʦ ʩʦʩʪʦʷʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʥʘ ʝʝ ʦʩʥʦʚʝ ʦʪʯʝʪʦʚ ʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦʟʚʦʣʠʪ: 

- ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʥʦʨʤ ʠ ʪʨʝʙʦʚʘʥʠʡ ʧʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʝʨʩʦʥʘʣ, ʥʘʩʝʣʝʥʠʝ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʷʜʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ɸʕʉ, ʦʙʲʝʢʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʩ 

ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʦʪʭʦʜʘʤʠ ʥʘ ɸʕʉ, ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʠʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʥʘ ʵʪʦʤ 

ʵʪʘʧʝ (ʧʨʠʦʨʠʪʝʪ ʙʝʟʦʧʘʩʥʦʩʪʠ); 

- ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʪʨʦʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʥʝʝ 

ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ; 

- ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʣʘʥʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʥʝʛʘʪʠʚʥʳʝ 
ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʥʷʪʠʶ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 

ʪʝʯʝʥʠʝ ʧʣʘʥʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ (ʧʨʠʦʨʠʪʝʪ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ). 
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USE OF INFORMATION TECHNOLOGIES IN FORMATION 

INDICATOR OF CORPORATE SOCIAL RESPONSIBILITY NPP 

 

Valentyn A. Nekhai, Valentin V. Nekhai 

 

Abstract: At the moment, there is uncertainty about the future of nuclear 

power. Increasing concern around the world raises questions about the safety 

of nuclear power plants, the problem of dumping radioactive waste, the 

distribution of nuclear materials waste, and the main cause is man-made 

disasters. Nuclear power in a number of countries is facing problems of public 

recognition in the sphere of environmental, social and economic policy. The life 

cycle of any system, including the reactor installation, consists of the design 

stages, construction, operation and decommissioning. The termination of 

operation can be carried out both for economic, operational, technological 

reasons, and as a result of an accident. In this situation, there is a need to 

create a new paradigm of interaction between the state, business, society and 

nature. Therefore, the information openness of nuclear power enterprises 

comes to the fore. The solution to this problem we see in the use of information 

technology in the formation of indicators of corporate social responsibility. 
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energy 
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ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ ʠ ʩʢʦʧʣʝʥʠʡ 

ʨʘʜʠʦʘʢʪʠʚʥʦ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ (ʈɿɺ) ʚʥʫʪʨʠ ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè ʜʦ 

ʥʘʜʚʠʞʢʠ çɸʨʢʠè ʙʳʣʠ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʳ 

ʩʠʩʪʝʤʳ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʠ ʢʦʥʜʝʥʩʘʪ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʧʦʤʝʱʝʥʠʷʭ ʥʘ 

ʥʠʞʥʠʭ ʦʪʤʝʪʢʘʭ ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ. ɺʦʜʥʳʝ ʧʦʪʦʢʠ 

ʧʦʧʘʜʘʶʪ ʚ ʧʦʤʝʱʝʥʠʷ, ʛʜʝ ʣʦʢʘʣʠʟʦʚʘʥʳ ʪʦʧʣʠʚʦʩʦʜʝʨʞʘʱʠʝ ʤʘʪʝʨʠʘʣʳ 

(ʊʉʄ). ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʦʜʳ ʩ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʊʉʄ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʈɿɺ, ʩʦʜʝʨʞʘʱʠʝ ʫʨʘʥ, ʧʨʦʜʫʢʪʳ ʜʝʣʝʥʠʷ (ʇɼ) ʠ 

ʪʨʘʥʩʫʨʘʥʦʚʳʝ ʵʣʝʤʝʥʪʳ (ʊʋʕ).     ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʪʝʯʝʢ ʚʥʫʪʨʠ ʦʙʲʝʢʪʘ 

çʋʢʨʳʪʠʝè ʩ ʚʝʨʭʥʠʭ ʦʪʤʝʪʦʢ ʥʘ ʥʠʞʥʠʝ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʠʞʝ ʦʪʤʝʪʢʠ +12,5 ʤ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʝ ʩʢʦʧʣʝʥʠʷ  ʈɿɺ. 

ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʈɿɺ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʝʨʠʦʜʘ ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 320 ï 340 ʤ
3
. ɺ ʧʝʨʠʦʜ ʪʘʷʥʴʷ ʩʥʝʛʘ ʠ 

ʠʥʪʝʥʩʠʚʥʳʭ ʦʩʘʜʢʦʚ ʥʝʙʦʣʴʰʠʝ ʚʨʝʤʝʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ʚʦʜʳ ʦʙʨʘʟʫʶʪʩʷ 

ʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʦʪʤʝʪʢʘʭ.       ʆʧʨʝʜʝʣʝʥʳ ʦʙʲʝʤʳ ʈɿɺ ʠ ʜʠʥʘʤʠʢʘ ʠʭ 

ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʦʚ, ʫʨʘʥʘ, ʧʨʦʜʫʢʪʦʚ ʜʝʣʝʥʠʷ (ʇɼ)  
90

Sr, 
137

Cs, 
154,155

Eu ʠ 

ʪʨʘʥʩʫʨʘʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ (ʊʋʕ)  
238

Pu, 
239+240

Pu, 
241

Am, 
244

Cm ʚ ʈɿɺ 

ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè ʚ ʧʝʨʠʦʜ 1996 ï 2016 ʛʛ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʫʨʘʥʘ ʚ ʈɿɺ 

ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè ʩʦʩʪʘʚʣʷʣʘ 0,5 ï 190 ʛ/ʤ
3
. ʆʙʲʝʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʇɼ ʚ 

ʈɿɺ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ n Ā 10
7 
- n Ā 10

11
 ɹʢ/ʤ

3
, ʘ ʊʋʕ 

 
ʚ ʧʨʝʜʝʣʘʭ n Ā 10

4 
- 

n Ā 10
8
 ɹʢ/ʤ

3
. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʨʘʥʘ ʠ 

ʦʙʲʝʤʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʈɿɺ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ ʦʜʥʦʛʦ 

ʧʦʨʷʜʢʘ ʚʝʣʠʯʠʥʳ. ʆʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʘʢʪʠʚʥʦʩʪʷʤʠ 
137

Cs/
90

Sr, 
90

Sr/
239+240

Pu, 
241

Am,/
 239+240

Pu ʠ 
244

Cm/
239+240

Pu ʚ ʈɿɺ ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè 
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ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ 

ʪʦʧʣʠʚʦʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʘʭ ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè. ʆʪʥʦʰʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʝʡ 
137

Cs/
90
Sr ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʢʦʧʣʝʥʠʡ ʈɿɺ ʚʳʰʝ, ʯʝʤ 

ʚ ʃʊʉʄ ʠ ʦʙʣʫʯʝʥʥʦʤ ʪʦʧʣʠʚʝ 4-ʛʦ ʙʣʦʢʘ ʏɸʕʉ, ʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1,9 ʜʦ 

46 ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʦʤʝʱʝʥʠʷ 012/13, ʛʜʝ ʵʪʦ ʦʪʥʦʰʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ 290. 

ɺ ʧʝʨʠʦʜ 1996 ï 2015 ʛʛ. ʥʘʙʣʶʜʘʣʩʷ ʫʩʪʦʡʯʠʚʳʡ ʪʨʝʥʜ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʨʘʥʘ ʠ ʦʙʲʝʤʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ 

ʥʘʠʙʦʣʴʰʝʤ ʩʢʦʧʣʝʥʠʠ ʈɿɺ ʚ ʧʦʤʝʱʝʥʠʠ 001/3. 

ɼʣʷ ʦʮʝʥʢʠ ʷʜʝʨʥʦʡ  ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʢʦʧʣʝʥʠʡ ʈɿɺ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ, ʥʦ ʠ ʝʛʦ 

ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʘʩʩʦʚʫʶ ʜʦʣʶ 
235

U. ʉʦʜʝʨʞʘʥʠʝ ʠʟʦʪʦʧʦʚ 

ʫʨʘʥʘ ʚ ʈɿɺ ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤʠ ʠ 

Ŭ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʧʨʦʙ ʈɿɺ. ʄʘʩʩʦʚʳʝ ʜʦʣʠ ʫʨʘʥʘ 
235

U ʠ 
236

U ʚ ʧʨʦʙʘʭ ʈɿɺ ʧʦʤʝʱʝʥʠʷ 

001/3 ʩʦʩʪʘʚʣʷʶʪ 0,91 ï 1,05 %  ʠ 0,175 ï 0,212 %, ʯʪʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ 

ʩ ʨʘʩʯʝʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʣʷ ʩʨʝʜʥʝʛʦ ʚʳʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ 4-ʛʦ ʙʣʦʢʘ 

ʏɸʕʉ. 
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RADIOACTIVE CONTAMINATE WATER IN OBJECT çSHELTERè 

BEFORE PULLING DOWN OF çARCHè OF NSC   
 

 Odintsov Oleksii, Khan Valeriy 
 

Institute for Safety Problems of Nuclear Power Plants NAS of Ukraine,  

Kirova str., 36a, Chernobyl, 07270, Ukraine 

 

Keywords: radionuclides, uranium, plutonium, americium, liquid 

radioactive waster, object ñUkryttyaò. 

The results of the long-term monitoring of the unorganized accumulations 

of radioactive contaminated water (RCW) are presented on the lower marks of 

object ç Ukryttyaè. The volumes of RCW and dynamics of their seasonal 

changes are certain. Maintenance of activity is experimentally determinate 

uranium, fission products of
 90

Sr, 
129

I, 
137

Cs, 
154,155

Eu (FP) and transuranium of
 

238
Pu, 

239+240
Pu, 

241
Am, 

244
Cm (TUE) in RCW of object ç Ukryttyaè in the 

period of 1996 ï 2016. Concentration of uranium in RCW of object ç Ukryttyaè 

was made by 1 ï 190 g/m
3
. By volume activity of FP in RCW is within the limits 
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of n Ā 10
7
 - n Ā 10

11 
Bq/m

3
, and TUE within the limits of n Ā 10

4
 - n Ā 10

8 

Bq/m
3
. It is showed that the seasonal variation of concentration of uranium and 

by volumes activity of radionuclides in RCW can make sizes to one order. 

Correlations between activity 
137

Cs/
90

Sr, 
90

Sr/
239+240

Pu, 
241

Am,/
 239+240

Pu and 
244

Cm/
239+240

Pu in RCW considerably differ from similar correlations of 

radionuclides in fuel-carrying materials of object ç Ukryttyaè. In the period of 

supervisions of 1996 ï 2015 there was steady line of multiplying the 

concentration of uranium and by volumes activity radionuclides in most 

accumulation of RCW in the apartment 001/3. 

       For the estimation of nuclear and radiation safety of accumulations of 

RCW it is necessary to know not only gross maintenance of uranium but also 

his isotopic composition, in particular mass of
  235

U. Table of contents of 

isotopes of uranium in RCW of object çShelterè was determined by mass-

spectrometer and Ŭ- spectrometric measuring of isotopes of uranium, RCW 

abstracted from tests. Mass of uranium
  235

U
 
and 

236
U

 
in the samples of RCW of 

apartment 001/3 make 0,91 ï 1,05 %  and 0,175 ï 0,212 %, that well comports 

with the calculations values for the middle burning down of fuel of 4th block of 

ChNPP. 

 

 

 

ʇʆɹʋɼʆɺɸ ɸɼɸʇʊʀɺʅʆɻʆ ʄɽʅʖ ʊɸʂʊʀʃʔʅʆ-ɿɺʋʂʆɺʆɰ 

ʄʅɽʄʆʉʍɽʄʀ ɼʃʗ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʆʉʊʋʇʅʆɻʆ 

ʉɽʈɽɼʆɺʀʑɸ ʃʖɼʗʄ ɿ ɺɸɼɸʄʀ ɿʆʈʋ 

 

ʇʘʥʬʴʦʨʦʚ ʆ.ɺ. 

 

 
 

ɺ ʪʝʟʘʭ ʨʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜ ʧʦʙʫʜʦʚʠ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʥʶ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʣʶʜʝʡ ʟ ʚʘʜʘʤʠ ʟʦʨʫ. ɿ ʦʛʣʷʜʫ ʥʘ 

ʩʧʝʮʠʬʽʢʫ ʩʧʨʠʡʥʷʪʪʷ ʪʠʧʦʚʠʡ ʧʽʜʭʽʜ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ 

ʥʝʦʙʭʽʜʥʦ ʜʦʧʦʚʥʠʪʠ. ʊʝʩʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʽʜʭʦʜʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʥʘ ʩʪʚʦʨʝʥʽʡ ʥʘʪʫʨʥʽʡ ʤʦʜʝʣʽ ʪʘʢʪʠʣʴʥʦ-ʟʚʫʢʦʚʦʾ ʤʥʝʤʦʩʭʝʤʠ, ʱʦ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʘʪʨʠʙʫʪʦʤ ʜʦʩʪʫʧʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʫʯʘʩʥʦʛʦ ʤʽʩʪʘ. 

ʄʥʝʤʦʩʭʝʤʘ ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʧʽʢʪʦʛʨʘʤʘ ʘʙʦ ʪʘʙʣʠʯʢʘ ʟ ʪʘʢʪʠʣʴʥʠʤʠ 

ʙʫʢʚʘʤʠ ʮʝ ʦʜʠʥ ʟ ʚʠʜʽʚ ʧʦʢʘʞʯʠʢʽʚ ʜʣʷ ʣʶʜʝʡ ʟ ʚʘʜʘʤʠ ʟʦʨʫ - ʦʙ'ʻʤʥʽ 
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ʪʘʙʣʠʯʢʠ ʟʽ ʩʭʝʤʘʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʬʽʩʽʚ, ʢʘʙʽʥʝʪʽʚ ʽ ʥʝʦʙʭʽʜʥʠʤʠ 

ʧʨʠʤʽʱʝʥʥʷʤʠ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʙʫʜʠʥʢʫ, ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ, ʘʚʪʦʙʫʩʥʦʾ 

ʟʫʧʠʥʢʠ ʘʙʦ ʧʝʨʝʭʨʝʩʪʽ. ʆʧʠʪʫʚʘʥʥʷ ʣʶʜʝʡ ʟʽ ʩʣʘʙʢʠʤ ʟʦʨʦʤ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʮʝ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʽ ʧʦʢʘʞʯʠʢʠ ʜʣʷ ʣʶʜʝʡ ʟ ʚʘʜʘʤʠ ʟʦʨʫ. 

ʄʥʝʤʦʩʭʝʤʘ ʜʦʟʚʦʣʷʻ ʣʶʜʷʤ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ ʟʥʘʯʥʦ ʧʨʦʩʪʽʰʝ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʙʫʜʽʚʣʽ ʘʙʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙ'ʻʢʪʽʚ, ʟʫʧʠʥʢʘʭ ʽ ʟʘʚʜʷʢʠ ʾʡ 

ʚʦʥʠ ʟʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʜʽʩʪʘʪʠʩʷ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙ'ʻʢʪʫ. ʆʜʥʘʢ, ʩʭʝʤʘ 

ʤʘʻ ʟʥʘʯʥʠʡ ʥʝʜʦʣʽʢ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʟʥʘʯʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʧʣʦʱʽ ʩʭʝʤʠ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʯʝʨʝʟ ʚʝʣʠʢʠʡ ʨʦʟʤʽʨ ʙʫʢʚʠ ʰʨʠʬʪʦʤ 

ɹʨʘʡʣʷ ï 2.5ʭ10ʤʤ.  

ɼʦʜʘʪʢʦʚʠʤ ʢʘʥʘʣʦʤ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʟʘʟʚʠʯʘʡ ʩʪʘʶʪʴ 

ʘʫʜʽʦʧʦʚʽʜʦʤʣʝʥʥʷ. ʇʨʠʩʪʨʽʡ, ʱʦ ʧʦʻʜʥʫʻ ʦʙʠʜʚʘ ʧʽʜʭʦʜʠ ï ʪʘʢʪʠʣʴʥʦ-

ʟʚʫʢʦʚʘ ʤʥʝʤʦʩʭʝʤʘ, ʱʦ ʤʦʞʝ ʥʘʜʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʨʫʯʥʽʩʪʴ ʫ ʢʦʨʠʩʪʫʚʘʥʥʽ ʪʘ ʚʽʜʥʦʩʥʦ ʤʘʣʠʡ ʨʦʟʤʽʨ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘʢʪʠʣʴʥʦ-

ʟʚʫʢʦʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʥʘʚʽʛʘʮʽʾ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʥʶ, ʱʦ ʙʫʜʝ ʧʽʜʣʘʰʪʦʚʫʚʘʪʠʩʴ ʜʦ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ.   

 ʊʘʢʠʤ ʯʠʥʦʤ, ʙʽʣʴʰ ʨʝʣʝʚʘʥʪʥʘ ʪʘ ʟʘʪʨʝʙʫʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʙʫʜʝ 

ʥʘʜʘʚʘʪʠʩʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʰʚʠʜʰʝ, ʪʦʜʽ ʷʢ ʜʘʥʽ ʟ ʥʠʟʴʢʦʶ ʯʘʩʪʦʪʦʶ 

ʟʘʧʠʪʽʚ ʙʫʜʫʪʴ ʨʦʟʤʽʱʝʥʽ ʧʽʩʣʷ.  

ɯʩʥʫʶʪʴ ʨʽʰʝʥʥʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʽʜʨʫʯʥʠʢʘ ʫ ʚʠʛʣʷʜʽ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʜʝʨʝʚʘ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʰʚʠʜʢʦʾ ʥʘʚʽʛʘʮʽʾ 

ʤʽʞ ʨʦʟʜʽʣʘʤʠ ʢʥʠʛʠ. ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʪʘʢʦʾ ʩʪʨʫʢʪʫʨʠ. 

ɼʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʠʧʦʚʦʛʦ ʜʠʩʧʣʝʶ ɹʨʘʡʣʷ ʯʠʪʘʥʥʷ ʢʥʠʛʠ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʣʶʯʥʦ ʧʦʩʣʽʜʦʚʥʠʤ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʭʦʜʫ ʤʽʞ ʩʪʦʨʽʥʢʘʤʠ ʘʙʦ ʯʝʨʝʟ 

ʟʤʽʩʪ ʜʦʢʫʤʝʥʪʫ. ʉʪʨʫʢʪʫʨʦʚʘʥʝ ʜʝʨʝʚʦ ʤʘʪʝʨʽʘʣʫ ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʫ 

ʧʨʦʛʦʨʪʘʪʠ ʢʥʠʛʫ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʯʘʩʪʠʥʠ, ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʘʙʟʘʮʫ, 

ʚʠʢʦʥʫʚʘʪʠ ʧʦʰʫʢ ʟʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ, ʪʦʱʦ.  

ʂʥʠʛʘ

ʈʦʟʜ̔ʣ 

1

ʈʦʟʜ̔ʣ 
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ʈʦʟʜ̔ʣ 

N...
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1
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2

ʇ̔ʜʨʦʟʜ̔ʣ 

N
...

ɸʙʟʘʮ 1

...

ɸʙʟʘʮ 2 ɸʙʟʘʮ N...
 

 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʦʚʘʥʝ ʜʝʨʝʚʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜʨʫʯʥʠʢʘ. 

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʜʘʪʥʦʛʦ ʜʦ ʛʝʥʝʨʘʮʽʾ ʧʦʜʽʙʥʠʭ 

ʩʪʨʫʢʪʫʨ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʜʣʷ ʪʘʢʪʠʣʴʥʦ-ʟʚʫʢʦʚʠʭ ʤʥʝʤʦʩʭʝʤ. ɹʽʣʴʰ ʧʨʦʩʪʠʤ ʨʽʰʝʥʥʷʤ 

ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʤʦʞʝ ʩʪʘʪʠ ʛʦʣʦʩʦʚʝ ʤʝʥʶ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 
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ʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʜʝʨʝʚʽ ʤʘʪʝʨʽʘʣʫ. ʂʦʨʠʩʪʫʚʘʯ, ʱʦ ʧʨʘʮʶʻ ʟ ʧʨʠʩʪʨʦʻʤ 

ʚʠʚʝʜʝʥʥʷ ʦʪʨʠʤʫʻ ʛʦʣʦʩʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʜʦʧʦʚʥʶʶʪʴ ʧʨʦʯʠʪʘʥʠʡ 

ʥʠʤ ʪʝʢʩʪ. ʆʜʥʠʤ ʽʟ ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʻ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʞʥʦʛʦ ʙʣʦʢʫ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʘʥʘʣʦʛʽʯʥʦʛʦ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʜʝʨʝʚʘ, ʢʦʞʝʥ ʟ ʚʫʟʣʽʚ ʷʢʦʛʦ ʤʦʞʝ ʙʫʪʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ:  

- ʂʽʣʴʢʽʩʪʴ ʟʚ'ʷʟʢʽʚ ʟ ʽʥʰʠʤʠ ʚʫʟʣʘʤʠ (n) 

- ʉʧʠʩʦʢ ʮʠʭ ʟʚ'ʷʟʢʽʚ (ɿɺ[n] ) 

- ʊʨʠʚʘʣʽʩʪʴ ʟʚʫʢʦʚʦʛʦ ʬʘʡʣʫ (t) 

- ʂʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʜʦ ʚʫʟʣʘ (k) 

- ʂʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʜʣʷ ʧʝʨʝʭʦʜʫ ʫ ʚʫʟʦʣ ʟ ʢʦʨʝʥʝʚʦʛʦ ʚʫʟʣʘ (s) 

- ʈʽʚʝʥʴ ʤʝʥʶ (l) 

ɿ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʫʜʫʻʪʴʩʷ ʬʦʨʤʫʣʘ ʨʦʟʨʘʭʫʥʢʫ 

ʢʦʝʬʽʮʽʻʪʘ ʟʥʘʯʫʱʦʩʪʽ ʚʫʟʣʘ (K). ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʚʠʟʥʘʯʘʻ 

ʧʦʨʷʜʦʢ ʚʠʚʝʜʝʥʥʷ ʚʫʟʣʽʚ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʨʽʚʥʷ, ʘ ʪʘʢʦʞ ʜʫʙʣʶʚʘʥʥʷ 

ʚʫʟʣʘ ʫ ʥʘʡʚʠʱʦʤʫ ʨʽʚʥʽ ʤʝʥʶ, ʨʦʟʜʽʣ çʅʘʡʯʘʩʪʽʰʽ ʟʘʧʠʪʠè. ʂʦʨʠʩʪʫʚʘʯ 

ʪʘʢʦʞ ʦʪʨʠʤʫʚʘʪʠʤʝ ʛʦʣʦʩʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʜʘʥʽ, ʱʦ ʤʦʞʫʪʴ ʡʦʛʦ 

ʟʘʮʽʢʘʚʠʪʠ ʟ ʦʛʣʷʜʫ ʥʘ ʚʫʟʣʠ, ʱʦ ʙʫʣʦ ʚʽʜʪʚʦʨʝʥʦ. ʆʩʢʽʣʴʢʠ ʪʘʢʪʠʣʴʥʦ-

ʟʚʫʢʦʚʽ ʤʥʝʤʦʩʭʝʤʠ ʨʦʟʪʘʰʦʚʘʥʦ ʫ ʤʽʩʮʷʭ ʟʘʛʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ, 

ʘʚʪʦʨʠʟʘʮʽʷ ʥʝ ʻ ʤʦʞʣʠʚʦʶ, ʪʦʤʫ ʟʽʙʨʘʥʽ ʧʨʦ ʩʝʘʥʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʽ 

ʤʘʪʠʤʫʪʴ ʫʩʝʨʝʜʥʝʥʠʡ ʭʘʨʘʢʪʝʨ. 

ὑ
ὲz Ὧ

ὰ
 

ʆʢʨʽʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʠʩʪʨʦʷʭ ʚʠʚʝʜʝʥʥʷ, ʘʜʘʧʪʠʚʥʝ ʛʦʣʦʩʦʚʝ ʤʝʥʶ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʧʨʠʩʪʨʦʷʭ, ʱʦ ʥʝ ʤʘʶʪʴ ʜʠʩʧʣʝʾʚ ʜʣʷ 

ʚʠʚʝʜʝʥʥʷ ʪʝʢʩʪʫ ʰʨʠʬʪʦʤ ɹʨʘʡʣʷ, ʘʙʦ ʜʨʫʢʦʚʘʥʠʭ ʩʭʝʤ. ʉʝʨʝʜ ʪʘʢʠʭ 

ʧʨʠʩʪʨʦʾʚ ʙʽʣʴʰʽʩʪʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʽʚ ʱʦʜʦ ʙʝʟʙʘʨôʻʨʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʣʶʜʝʡ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ:  

- ʅʘʚʯʘʣʴʥʽ ʧʨʠʩʪʨʦʾ; 

- ɸʫʜʽʦʧʨʠʩʪʨʦʾ; 

- ʇʦʙʫʪʦʚʽ ʧʨʠʣʘʜʠ. 

ɻʦʣʦʩʦʚʝ ʤʝʥʶ, ʥʘʨʷʜʫ ʽʟ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤ ʜʝʨʝʚʦʤ ʤʘʪʝʨʽʘʣʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʧʨʠʩʪʨʦʾ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ 

ʧʨʠʣʘʜʦʤ. ɿʚʫʢʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʨʦʟôʷʩʥʶʶʪʴ ʢʦʨʠʩʪʫʚʘʯʫ, ʷʢʠʭ ʜʽʡ 

ʥʝʦʙʭʽʜʥʦ ʫʞʠʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʷʢ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʛʫʯʥʦʩʪʽ ʧʨʠʩʪʨʦʶ, ʪʦʱʦ. ɻʦʣʦʩʦʚʝ ʤʝʥʶ ʜʦʟʚʦʣʠʪʴ 

ʚʠʢʣʶʯʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʦʨʦʥʥʴʦʾ ʜʦʧʦʤʦʛʠ, ʘʜʞʝ ʢʦʨʠʩʪʫʚʘʯ ʙʫʜʝ 

ʩʧʨʦʤʦʞʥʠʡ ʩʘʤʦʩʪʽʡʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʨʠʣʘʜʦʤ, ʦʪʨʠʤʫʶʯʠ ʥʝʦʙʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʨʽʰʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦ ʥʘ ʚʠʛʦʪʦʚʣʝʥʠʭ 

ʧʨʦʪʦʪʠʧʘʭ ʪʘʢʪʠʣʴʥʦ-ʟʚʫʢʦʚʠʭ ʤʥʝʤʦʩʭʝʤ, ʧʨʠʢʣʘʜ ʷʢʦʾ ʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ.2 
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ʈʠʩʫʥʦʢ 2 ï ʊʘʢʪʠʣʴʥʦ-ʟʚʫʢʦʚʘ ʤʥʝʤʦʩʭʝʤʘ. 

ʇʦʪʝʥʮʽʘʣ ʤʝʥʶ ʟ ʜʠʥʘʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʜʫʞʝ ʚʠʩʦʢʠʡ ʘʜʞʝ 

ʢʦʞʥʦʤʫ ʭʦʪʽʣʦʩʴ ʙʠ ʦʪʨʠʤʘʪʠ ʧʦʪʨʽʙʥʽ ʜʘʥʥʽ ʰʚʠʜʢʦ, ʙʝʟ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ 

ʯʘʩʫ ʥʘ ʧʦʰʫʢ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʩʘʤʝ ʚʠʙʽʨʢʘ ʥʘʡʫʞʠʚʘʥʽʰʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʥʘʡʙʽʣʴʰ ʢʦʨʠʩʥʦʶ ʧʨʠ ʨʦʙʦʪʽ ʟ ʜʘʥʦʶ ʧʨʦʛʨʘʤʦʶ. 
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In the article the method of constructing an adaptive menus to provide access 

to information to people with low vision. Given the nature of perception typical 

approach of structured information transfer must be supplemented. Tests of the 

developed approach was conducted on created audio-tactile mimic full-scale 

models that is a necessary attribute of affordable modern city environment.
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ʈʆɿʈʆɹʂɸ ʄɸʊɽʄɸʊʀʏʅʆɰ ʄʆɼɽʃɯ ʄʀʊʊɭɺʀʍ 

ʈɸɼɯʆɸʂʊʀɺʅʀʍ ɺʀʂʀɼɯɺ ɺ ɸʊʄʆʉʌɽʈʋ ɺɯɼ ʊʆʏʂʆɺʆɻʆ 

ɼɾɽʈɽʃɸ, ʊɸ ɰɰ ʇʆʈɯɺʅʗʅʅʗ ɿ ɯʉʅʋʖʏʀʄʀ ʄɽʊʆɼɸʄʀ 

ʈʆɿʈɸʍʋʅʂʋ 

 

ʄ.ɺ. ʇʘʰʠʥʦʚ, ɸ.ʆ. ʉʽʟʦʚ, ɸ.ʆ. ʍʦʣʦʜʶʢ  

 

 
            ʄ.ɺ. ʇʘʰʠʥʦʚ 

 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʠʜʫ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʘʝʨʦʟʦʣʽʚ ʚ 

ʘʪʤʦʩʬʝʨʫ, ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʙʘʟʽ ʤʦʜʝʣʽ ɻʘʫʩʘ. ʄʦʜʝʣʴ ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʴ ʽ 

ʧʨʦʛʨʘʤʫʚʘʣʘʩʴ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ Matlab. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 

ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʠ  ʧʦʨʽʚʥʶʚʘʣʠʩʴ ʟ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦʛʨʘʤʠ 

Hotspot. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʽʜʭʦʜʠ, ʘʥʘʣʦʛʽʯʥʽ ʟ 

ʧʽʜʭʦʜʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʛʨʘʤʽ Hotspot. ʅʦʚʘ ʤʦʜʝʣʴ ʜʘʻ 

ʦʮʽʥʢʫ ʚʠʢʠʜʽʚ ʘʥʘʣʦʛʽʯʥʫ ʧʨʦʛʨʘʤʽ Hotspot, ʘʣʝ ʚ ʩʚʦʻʤʫ ʢʦʤʧʣʝʢʩʽ ʤʘʻ 

ʬʫʥʢʮʽʾ, ʷʢʽ ʚ ʧʨʦʛʨʘʤʽ Hotspot ʥʝʜʦʩʪʫʧʥʽ. ɿʦʢʨʝʤʘ ʮʝ ï  ʤʦʞʣʠʚʽʩʪʴ 

ʟʥʘʭʦʜʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʧʦʛʣʠʥʝʥʦʾ ʜʦʟʠ, ʯʘʩʦʚʦʛʦ ʽʥʪʝʛʨʘʣʫ ʦʙôʻʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; ʦʪʨʠʤʘʥʥʷ 

ʪʦʯʥʠʭ ʜʘʥʠʭ ʚ ʚʠʟʥʘʯʝʥʠʭ ʪʦʯʢʘʭ; ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ 

ʨʦʙʦʪʠ ʚ ʪʠʭ ʬʦʨʤʘʪʘʭ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ (ʧʽʜʪʨʠʤʢʘ ʙʽʣʴʰ ʥʽʞ 10 ʬʦʨʤʘʪʽʚ, 

ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ).  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʥʦʚʦʾ ʤʦʜʝʣʽ ʧʦʨʽʚʥʶʚʘʣʠʩʴ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʦʪʨʠʤʘʥʠʤʠ ʟʘ ʧʨʦʛʨʘʤʦʶ Hotspot ʥʘ ʧʨʠʢʣʘʜʽ 
238

U, ʟʘʜʘʶʯʠ ʦʜʥʘʢʦʚʽ 

ʧʘʨʘʤʝʪʨʠ. 
238

U ʙʫʚ ʚʠʙʨʘʥʠʡ ʟ ʪʠʭ ʤʽʨʢʫʚʘʥʴ, ʱʦ ʡʦʛʦ ʜʦʟʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʩʧʽʚʧʘʜʘʻ ʟ ʜʦʟʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʩʫʤʽʰʽ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 

ʟʨʫʡʥʦʚʘʥʦʛʦ 4-ʛʦ ʝʥʝʨʛʦʙʣʦʢʫ ʏɸɽʉ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 2017 ʨʽʢ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʦʜʥʘʢʦʚʽ  ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʩʽʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʤʦʜʝʣʽ ʽ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʨʦʟʨʘʭʫʥʢʽʚ.  

ʉʫʪʪʻʚʦʶ ʧʝʨʝʚʘʛʦʶ ʮʽʻʾ ʤʦʜʝʣʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘ ʙʘʟʽ ʤʦʜʝʣʽ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʤʠʪʪʻʚʠʭ ʚʠʢʠʜʽʚ, ʨʦʟʨʦʙʠʪʠ ʤʦʜʝʣʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʽ ʧʦʩʪʽʡʥʠʭ ʚʠʢʠʜʽʚ, ʘʥʘʣʦʛʽʚ ʷʢʠʭ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʝ 

ʽʩʥʫʻ. ʎʝ ʻ ʥʘʛʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ, ʚʠʨʽʰʝʥʥʷ ʷʢʦʛʦ ʜʘʩʪʴ ʟʤʦʛʫ ʨʦʟʰʠʨʠʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʘʥʦʾ ʧʨʦʛʨʘʤʠ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ 

ʢʦʤʬʦʨʪʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʦʙʨʦʙʢʠ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ 

ʩʪʦʩʫʶʪʴʩʷ ʦʮʽʥʢʠ ʚʠʢʠʜʽʚ, ʷʢ ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʪʘʢ ʽ ʧʦʩʪʽʡʥʠʭ



 

220 

 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʚʪʦʨʽʚ: 

 

ʄ.ɺ. ʇʘʰʠʥʦʚ, ɸ.ʆ. ʉʽʟʦʚ, ɸ.ʆ. ʍʦʣʦʜʶʢ - ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʙʝʟʧʝʢʠ 

ɸɽʉ ʅɸʅ ʋʢʨʘʾʥʠ, ʤ. ʏʦʨʥʦʙʠʣʴ  

pachinov01@gmail.com  

asizov@gmail.com 

kholodyuk.andriy@gmail.com 

 
Annex for papers written in Ukrainian and Russian 

 

Abstract.Development of mathematical models instantaneous radioactive 

emissions from a point source, and its comparison with existing methods of 

calculation. 

The article contains a description of the models for calculating emissions of 

radioactive aerosols in the atmosphere. The most effective model calculations 

of emissions of radioactive aerosols in the atmosphere are Gaussian model. It 

is the most practical and engineering calculations has sufficient accuracy 

assessment. 

As an example of gender calculate emissions of radioactive aerosols in the 

atmosphere. Comparison estimate emissions of new model developed based 

software system Matlab, a program used to estimate emissions Hotspot was 

performed using radioactive element 
238

U, because the dose rate matches the 

dose ratio mixture of radionuclides destroyed 4th power unit Chernobyl. These 

two programs show the same result. In contrast Hotspot program, developed a 

new model has a number of new features to the program Hotspot is not 

available. It has the following features: an easier way to input more flexible 

calculation, accurate data in certain points, obtaining maximum values of 

emission estimates the time integral of volume activity, Save A new model made 

it possible to start developing more complex models to calculate not only 

instant but short-term and permanent reductions. 

 

 

 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɽʅʀʗ 

ʇɸʈɸʄɽʊʈɸʄʀ ɹʀʆʊʓ ʇʈɽʉʅʓʍ ɺʆɼʆɽʄʆɺ 

ʏɽʈʅʆɹʓʃʔʉʂʆɻʆ ʈɽɻʀʆʅɸ 

 

ʖʣʠʷ ʇʠʣʴʢʝʚʠʯ, ɻʝʦʨʛʠʡ ʈʦʟʦʨʠʥʦʚ 

 

ɺʚʝʜʝʥʠʝ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʨʳʙʘ ʠ ʤʦʨʝʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʠʱʠ ʯʝʣʦʚʝʢʘ. ʆʥʠ ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ 

ʠʩʪʦʯʥʠʢʠ ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ  ʩʦʜʝʨʞʘʪ ʪʘʢʠʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʞʝʣʝʟʦ, 

ʬʦʩʬʦʨ ʠ ʢʦʤʧʣʝʢʩ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʚʠʪʘʤʠʥʦʚ. ʇʦ 

ʦʮʝʥʢʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʧʦʪʨʝʙʣʝʥʠʝ ʨʳʙʳ ʠ 
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ʤʦʨʝʧʨʦʜʫʢʪʦʚ ʚ ʋʢʨʘʠʥʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʝʪ ʦʪ 

ʫʨʦʚʥʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʥʦʨʤ. ʅʘ ʦʜʥʦʛʦ 

ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʢʨʘʠʥʮʘ 15 ʣʝʪ ʥʘʟʘʜ ʝʞʝʛʦʜʥʦ ʧʨʠʭʦʜʠʣʦʩʴ 

18,5ï20 ʢʛ ʚʳʣʦʚʣʝʥʥʦʡ ʠ ʚʳʨʘʱʝʥʥʦʡ ʨʳʙʳ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʠʙʣʠʞʘʣʩʷ ʢ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʥʦʨʤʝ. ɺ 2001 ʛ. ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʠʭʦʜʠʣʦʩʴ ʣʠʰʴ 10 ʢʛ ʨʳʙʳ (ʚ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʛ. ʦʙʲʝʤ ʝʝ 

ʝʞʝʛʦʜʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣ 3ï4 ʢʛ). ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʧʦʪʨʝʙʣʝʥʠʝ 

ʨʳʙʳ ʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʀʩʧʘʥʠʠ ï ʦʢʦʣʦ 40 ʢʛ, ʚ 

ʇʦʨʪʫʛʘʣʠʠ ï ʦʢʦʣʦ 50 ʢʛ, ʚ ʗʧʦʥʠʠ ï ʦʢʦʣʦ 70 ʢʛ [1, 2]. 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ ʨʳʙʳ ʚ ʋʢʨʘʠʥʝ 

ʷʚʣʷʶʪʩʷ: 

- ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʦʢʫʧʘʪʝʣʴʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʬʦʥʝ ʨʦʩʪʘ ʮʝʥ ʥʘ 

ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʧʦʪʨʝʙʣʷʝʤʦʡ ʨʳʙʳ; 

- ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʨʳʙʥʦʛʦ ʨʳʥʢʘ;  

- ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʩʦʢʨʘʱʝʥʠʝ ʚʳʣʦʚʘ ʨʳʙʳ ʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ ʚ 

ʤʠʨʦʚʦʤ ʦʢʝʘʥʝ. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʚ ʋʢʨʘʠʥʝ ʚʳʣʦʚ ʨʳʙʳ 

ʩʦʢʨʘʱʘʝʪʩʷ ʝʞʝʛʦʜʥʦ ʥʘ 14%, ʘ ʪʝʤʧʳ ʧʘʜʝʥʠʷ ʚʳʣʦʚʘ ʚ ʩʘʤʦʝ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʜʦʩʪʠʛʥʫʪ 25%;  

- ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʣʦʱʘʜʝʡ; 

- ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ; 

- ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʫʢʨʘʠʥʩʢʠʭ ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ; 

- ʥʘʣʠʯʠʝ ʪʝʥʝʚʦʛʦ ʨʳʥʢʘ (ʧʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʢʦʣʦ 60%);  

- ʥʠʟʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʨʳʙʥʫʶ ʦʪʨʘʩʣʴ ʚ ʮʝʣʦʤ; 

- ʦʙʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʩʪʨʘʥʝ ʠ ʜʨʫʛʠʝ ʧʨʠʯʠʥʳ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʪʚʝʨʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʋʢʨʘʠʥʘ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʩʪʘʝʪʩʷ ʠʤʧʦʨʪʦʟʘʚʠʩʠʤʳʤ ʛʦʩʫʜʘʨʩʪʚʦʤ ʥʘ ʨʳʥʢʝ ʨʳʙʳ, ʠ ʵʪʘ 

ʪʝʥʜʝʥʮʠʷ ʤʦʞʝʪ ʩʦʭʨʘʥʠʪʴʩʷ ʠ ʚ ʙʫʜʫʱʝʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʋʢʨʘʠʥʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʫ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʨʳʙʳ 

ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʘʭ ʫʜʝʣʷʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʚʥʠʤʘʥʠʷ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʇʨʫʜʦʚʦʝ ʨʳʙʦʚʦʜʩʪʚʦ ï ʵʪʦ ʧʦʜʦʪʨʘʩʣʴ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʨʘʱʠʚʘʥʠʝ ʪʦʚʘʨʥʦʡ ʨʳʙʳ ʚ ʧʨʫʜʘʭ, ʥʝʙʦʣʴʰʠʭ ʦʟʝʨʘʭ ʠ 

ʜʨʫʛʠʭ ʤʘʣʳʭ ʚʦʜʦʝʤʘʭ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʞʠʚʦʡ ʠʣʠ 

ʦʭʣʘʞʜʝʥʥʦʡ ʨʳʙʦʡ. 

ʇʨʫʜʦʚʦʝ ʨʳʙʦʚʦʜʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʵʢʩʪʝʥʩʠʚʥʳʤ ʚʠʜʘʤ ʨʳʙʦʚʦʜʩʪʚʘ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ ʚ ʧʨʫʜʘʭ 

ʦʛʨʘʥʠʯʝʥʳ. ʅʘ ʨʝʟʫʣʴʪʘʪʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʩʠʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ (ʧʝʨʝʛʨʝʚ ʠʣʠ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ), ʨʝʟʢʠʝ ʢʦʣʝʙʘʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʧʨʫʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʜʦʨʦʩʣʝʡ, ʚʝʪʨʘ, ʪʝʤʧʝʨʘʪʫʨʳ. 
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ɺ ʚʦʜʦʝʤʘʭ ʜʨʫʛʦʛʦ ʪʠʧʘ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʚʝʜʝʥʠʝʤ ʨʳʙʳ, ʢʦʪʦʨʦʡ 

ʥʝʦʙʭʦʜʠʤʘ ʦʙʦʛʘʱʝʥʥʘʷ ʢʠʩʣʦʨʦʜʦʤ ʧʨʦʪʦʯʥʘʷ ʚʦʜʘ, ʢʦʪʦʨʘʷ 

ʧʨʦʛʨʝʚʘʝʪʩʷ ʣʝʪʦʤ ʜʦ15-18̄ ʉ. ʕʪʦ, ʥʘʧʨʠʤʝʨ,  ʨʘʜʫʞʥʘʷ ʬʦʨʝʣʴ, 

ʧʘʣʠʷ ʠ ʜʨʫʛʠʝ ʚʠʜʳ. ʊʝʧʣʦʚʦʜʥʳʝ ʠ ʭʦʣʦʜʥʦʚʦʜʥʳʝ ʧʨʫʜʦʚʳʝ 

ʭʦʟʷʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʧʦʣʥʦʩʠʩʪʝʤʥʳʤʠ ʪʘʢ ʠ 

ʥʝʧʦʣʥʦʩʠʩʪʝʤʥʳʤʠ. 

1. ʇʦʣʥʦʩʠʩʪʝʤʥʳʝ ʭʦʟʷʡʩʪʚʘ  ʚʳʨʘʱʠʚʘʶʪ ʨʳʙʫ ʩʦ ʩʪʘʜʠʠ ʠʢʨʠʥʢʠ 

ʜʦ ʩʪʘʜʠʠ ʪʦʚʘʨʥʦʡ ʨʳʙʳ (ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ). 

2. ʅʝʧʦʣʥʦʩʠʩʪʝʤʥʳʝ ʭʦʟʷʡʩʪʚʘ ʩʦʜʝʨʞʘʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʠʥʢʫʙʠʨʫʶʪ ʧʦʣʫʯʝʥʥʫʶ ʦʪ ʥʠʭ ʠʢʨʫ, ʧʦʜʨʘʱʠʚʘʶʪ ʣʠʯʠʥʦʢ ʜʦ ʩʪʘʜʠʠ 

ʩʝʛʦʣʝʪʦʢ ʠ ʧʨʦʜʘʶʪ ʠʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ (ʪ.ʝ. ʵʪʦ ʭʦʟʷʡʩʪʚʘ 

ï ʨʳʙʦʧʠʪʦʤʥʠʢʠ). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʪʘʢʠʝ ʭʦʟʷʡʩʪʚʘ ʚʳʨʘʱʠʚʘʶʪ 

ʩʝʛʦʣʝʪʦʢ, ʢʫʧʣʝʥʥʳʭ ʚ ʜʨʫʛʠʭ ʧʠʪʦʤʥʠʢʘʭ, ʜʦ ʪʦʚʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʟʘʪʝʤ ʧʨʦʜʘʶʪ ʠʭ (ʥʘʛʫʣʴʥʳʝ ʭʦʟʷʡʩʪʚʘ). 

ʋ ʨʳʙ ʧʦ ʤʝʩʪʫ ʦʙʠʪʘʥʠʷ ʠ ʦʪʥʦʰʝʥʠʶ ʢ ʦʢʨʫʞʘʶʱʠʤ ʫʩʣʦʚʠʷʤ 

ʚʳʜʝʣʷʶʪ ʪʘʢʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ: ʧʨʝʩʥʦʚʦʜʥʳʝ ʧʨʦʭʦʜʥʳʝ, 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ ʠ ʤʦʨʩʢʠʝ. ʇʨʝʩʥʦʚʦʜʥʳʝ ʨʳʙʳ (ʦʢʦʣʦ 8,3 ʪʳʩ. ʚʠʜʦʚ) 

ʚʩʶ ʞʠʟʥʴ ʧʨʦʚʦʜʷʪ ʚ ʧʨʝʩʥʦʡ ʚʦʜʝ. ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪ: 

ï ʨʝʦʬʠʣʴʥʳʝ, ʦʙʠʪʘʶʱʠʝ ʚ ʪʝʢʫʯʝʡ ʚʦʜʝ (ʬʦʨʝʣʴ, ʭʘʨʠʫʩ, ʤʘʨʠʥʢʘ); 

ï ʣʠʤʥʦʬʠʣʴʥʳʝ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʝ ʩʪʦʷʯʠʝ ʚʦʜʦʝʤʳ (ʢʘʨʘʩʴ, ʣʠʥʴ, 

ʢʨʘʩʥʦʧʝʨʢʘ); 

ï ʦʙʱʝʧʨʝʩʥʦʚʦʜʥʳʝ, ʦʙʠʪʘʶʱʠʝ ʢʘʢ ʚ ʩʪʦʷʯʝʡ, ʪʘʢ ʠ ʚ ʪʝʢʫʯʝʡ ʚʦʜʝ 

(ʦʩʝʪʨ, ʱʫʢʘ, ʦʢʫʥʴ, ʧʣʦʪʚʘ, ʛʫʩʪʝʨʘ, ʩʠʥʝʮ). 

ɺʦ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʘʭ  ʏʝʨʥʦʙʳʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʛʦʣʦʚʴʷ ʚʳʨʘʱʠʚʘʝʤʦʡ ʨʳʙʳ ʚ ʦʩʥʦʚʥʦʤ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʪʘʢʠʭ ʚʠʜʦʚ, 

ʢʘʢ ʙʝʣʳʡ ʠ ʧʝʩʪʨʳʡ ʪʦʣʩʪʦʣʦʙʠʢ, ʢʘʨʧ, ʙʝʣʳʡ ʘʤʫʨ, ʩʫʜʘʢ, ʩʦʤ, ʢʘʨʘʩʴ 

(ʪʘʙʣ. 1ï3). 

 

ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʦʚ ʨʳʙ 

ɺʠʜʳ ʨʳʙ ɽʩʪʝʩʪʚʝʥʥʘʷ 

ʢʦʨʤʦʚʘʷ 

ʙʘʟʘ 

ʈʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪ

ʴ, ʢʛ/ʛʘ 

 

ɹʝʣʳʡ 

ʪʦʣʩʪʦʣʦʙʠ

ʢ 

ʌʠʪʦʧʣʘʥʢʪʦʥ 

(ʨʘʩʪʠʪʝʣʴʥʳʡ

) 

300 

 

ʇʝʩʪʨʳʡ 

ʪʦʣʩʪʦʣʦʙʠ

ʢ 

ɿʦʦʧʣʘʥʢʪʦʥ 

(ʞʠʚʦʪʥʳʡ) 
100 

 

ʂʘʨʧ 

ɹʝʥʪʦʩ 

(ʜʦʥʥʳʝ 

ʦʨʛʘʥʠʟʤʳ) 

200 

 

ɹʝʣʳʡ ʘʤʫʨ 

ɺʦʜʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪ

 ɹ

100 
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ʉʫʜʘʢ 
ʉʦʨʥʘʷ 

(ʤʝʣʢʘʷ ʨʳʙʘ) 
100 

  

 

ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʨʧʘ 

ʂʘʨʧ ï ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ 

 
ʏʝʰʫʡʯʘʪʳʡ 

ʊʝʧʣʦʣʶʙʠʚʘʷ ʨʳʙʘ, ʭʦʨʦʰʦ ʨʘʩʪʝʪ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 22ï29Áʉ. ʇʠʪʘʝʪʩʷ 

ʜʦʥʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʢʦʨʤʘʤʠ. 

ʈʘʟʤʥʦʞʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 16ï

20Áʉ.  ʉʦʟʨʝʚʘʝʪ ʚ ʚʦʟʨʘʩʪʝ 4ï5 ʣʝʪ. 

ʇʣʦʜʦʚʠʪʦʩʪʴ 450ï900 ʪʳʩ. 

ʠʢʨʠʥʦʢ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʝʣʘ 

100 ʩʤ, ʤʘʩʩʘ 20 ʢʛ (ʜʦ 45 ʢʛ). ʂʘʨʧ 

ʠʟʤʝʥʯʠʚ ʧʦ ʬʦʨʤʝ ʪʝʣʘ, ʦʢʨʘʩʢʝ, 

ʚʠʜʫ ʯʝʰʫʡʯʘʪʦʛʦ ʧʦʢʨʦʚʘ. ʅʘʨʷʜʫ ʩ 

ʦʙʳʯʥʳʤ ʪʠʧʦʤ (ʯʝʰʫʡʯʘʪʳʡ) 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʨʦʩʘʥʥʳʤ, 

ʣʠʥʝʡʥʳʤ ʠ ʛʦʣʳʤ. 

 
ʈʘʟʙʨʦʩʘʥʥʳʡ 

 
ʃʠʥʝʡʥʳʡ 

 
ɻʦʣʳʡ 

 

ʊʘʙʣʠʮʘ 3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʦʚ ʨʳʙ 

ɼʦʙʘʚʦʯʥʳʝ ʦʙʲʝʢʪʳ ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ 

 
 

 

 

 

ʅʝʧʨʠʭʦʪʣʠʚʘʷ ʨʳʙʘ. ʄʦʞʝʪ ʦʙʠʪʘʪʴ ʚ ʟʘʨʦʩʰʠʭ, 

ʟʘʠʣʝʥʥʳʭ ʚʦʜʦʝʤʘʭ. ʇʠʪʘʝʪʩʷ ʟʦʦʧʣʘʥʢʪʦʥʦʤ, 

ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ, ʙʝʥʪʦʩʦʤ, ʤʷʛʢʦʡ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʈʘʩʪʝʪ ʤʝʜʣʝʥʥʦ. ʉʝʛʦʣʝʪʢʠ 

ʜʦʩʪʠʛʘʶʪ ʤʘʩʩʳ 15 ʛ, ʜʚʫʭʣʝʪʢʠ ï150 ʛ, ʪʨʝʭʣʝʪʢʠ ï300 

ʛ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ 45 ʩʤ, ʤʘʩʩʘ 1 ʢʛ. 

ʈʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʫʜʦʚ ʟʘ ʩʯʝʪ ʢʘʨʘʩʷ ʤʦʞʥʦ 

ʫʚʝʣʠʯʠʪʴ ʥʘ 100-150 ʢʛ/ʛʘ. ʉʦʟʨʝʚʘʝʪ ʚ ʚʦʟʨʘʩʪʝ 2ï7 

ʣʝʪ. ʇʣʦʜʦʚʠʪʦʩʪʴ ʜʦ 400 ʪʳʩ. ʠʢʨʠʥʦʢ. ʏʨʝʟʤʝʨʥʦʝ 

ʨʘʟʤʥʦʞʝʥʠʝ ʢʘʨʘʩʷ ʚ ʧʨʫʜʫ ʩʣʝʜʫʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʨʳʙ-ʤʝʣʠʦʨʘʪʦʨʦʚ: ʩʫʜʘʢʘ ʠʣʠ ʩʦʤʘ 

ʝʚʨʦʧʝʡʩʢʦʛʦ. 

 

ʉʫʜʘʢ - ʦʙʠʪʘʪʝʣʴ ʚʦʜʦʝʤʦʚ ʩ ʯʠʩʪʦʡ ʚʦʜʦʡ ʠ 

ʜʦʩʪʘʪʦʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʝʡ ʢʠʩʣʦʨʦʜʘ. ʈʘʩʪʝʪ 

ʙʳʩʪʨʦ: ʩʝʛʦʣʝʪʢʠ 30ï40 ʛ, ʜʚʫʭʣʝʪʢʠ 350ï400 ʛ, 

ʪʨʝʭʣʝʪʢʠ ʜʦ 1 ʢʛ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ 120 ʩʤ, ʤʘʩʩʘ 12 

ʢʛ (ʜʦ 20 ʢʛ). ʉʦʟʨʝʚʘʝʪ ʚ ʚʦʟʨʘʩʪʝ 3ï4 ʣʝʪ. ʅʝʨʝʩʪʠʪʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 15Áʉ. ʇʣʦʜʦʚʠʪʦʩʪʴ ʜʦ 1 ʤʣʥ. ʠʢʨʠʥʦʢ. 

ɿʘ ʩʯʝʪ ʩʫʜʘʢʘ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʫʜʦʚ 

ʜʦ 100ï150 ʢʛ/ʛʘ. ɺʳʩʪʫʧʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʘʥʠʪʘʨʦʤ. 
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ʉʦʤ ʪʝʧʣʦʣʶʙʠʚ. ʄʦʞʝʪ ʥʘʛʫʣʠʚʘʪʴʩʷ ʚ ʥʝʙʦʣʴʰʠʭ 

ʧʦ ʧʣʦʱʘʜʠ ʧʨʫʜʘʭ. ʍʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʧʝʨʝʩʘʜʢʫ 

ʠʟ ʦʜʥʦʛʦ ʧʨʫʜʘ ʚ ʜʨʫʛʦʡ. ɹʳʩʪʨʦ ʨʘʩʪʝʪ (ʩʝʛʦʣʝʪʢʠ 

50ï100 ʛ, ʜʚʫʭʣʝʪʢʠ 400ï1000 ʛ, ʪʨʝʭʣʝʪʢʠ 3ï3,5 ʢʛ). 

ʇʠʪʘʝʪʩʷ ʩʦʨʥʦʡ ʨʳʙʦʡ, ʣʷʛʫʰʢʘʤʠ, ʛʦʣʦʚʘʩʪʠʢʘʤʠ, 

ʧʠʷʚʢʘʤʠ, ʚʦʜʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʠ ʠʭ ʣʠʯʠʥʢʘʤʠ. 

ʈʳʙʦʡ ʥʘʯʠʥʘʝʪ ʧʠʪʘʪʴʩʷ ʧʨʠ ʜʣʠʥʝ 3ï5 ʩʤ. 

ʋʩʪʦʡʯʠʚ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʇʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ 10ï

20 ʪʳʩ. ʠʢʨʠʥʦʢ ʥʘ 1 ʢʛ ʚʝʩʘ ʩʘʤʢʠ. ʈʘʟʚʝʜʝʥʠʝ ʠ 

ʠʥʢʫʙʘʮʠʷ ʠʢʨʳ ʚ ʧʨʫʜʘʭ ʦʪʥʦʩʠʪʝʣʴʥʘʷ. 

 

ʂʠʩʣʦʨʦʜ ʚ ʚʦʜʦʝʤʘʭ ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʬʦʪʦʩʠʥʪʝʟʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ 

ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʘ ʥʦʯʴʶ ʚʩʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦ 

ʧʦʛʣʦʱʘʶʪ. ɺ ʧʨʫʜʦʚʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʚ ʙʘʩʩʝʡʥʘʭ, ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ ʨʳʙʳ, 

ʞʝʣʘʪʝʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʘʵʨʘʮʠʶ ʚʦʜʳ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʝʝ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʊʘʢ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1Áʉ  ʨʘʚʥʦʚʝʩʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʩʦʩʪʘʚʣʷʶʪ 14,3 ʤʛ/ʣ, ʧʨʠ 5Áʉð 12,8; ʧʨʠ 10Áʉð 11,3; 

ʧʨʠ 15Áʉð 10,0; ʧʨʠ 20Áʉ ð 9,0; ʧʨʠ 25Áʉ ð 8,2 ʠ ʧʨʠ 30Áʉ ð 7,4 ʤʛ/ʣ. 

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ, ʙʣʠʟʢʦʡ ʢ ʟʘʤʝʨʟʘʥʠʶ, ʫʨʦʚʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ 

ʢʠʩʣʦʨʦʜʦʤ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ 30Áʉ. 

ɺ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʢʠʩʣʦʨʦʜʘ ʩʥʠʞʘʝʪʩʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʨʦʩʪʘ ʤʦʣʦʜʠ ʨʳʙ. 

ʂʦʥʪʨʦʣʴ ʟʘ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ï ʚʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ ʫʩʧʝʰʥʦʛʦ 

ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʨʳʙ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ  ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʝʛʫʣʷʨʥʦ ʥʝ ʨʝʞʝ 1 ʨʘʟʘ ʚ ʤʝʩʷʮ, ʘ ʚ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ ï ʝʞʝʜʥʝʚʥʦ. 

ɺʦʜʥʘʷ ʤʘʩʩʘ ʚ ʚʦʜʦʝʤʝ ʥʝ ʦʜʥʦʨʦʜʥʘ ʧʦ ʛʣʫʙʠʥʘʤ ʠ ʧʦ ʧʣʦʱʘʜʷʤ, 

ʟʘʩʪʦʡʥʳʝ ʟʦʥʳ ʤʦʛʫʪ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʙʣʘʩʪʝʡ ʩ ʚʳʩʦʢʦʡ 

ʧʨʦʪʦʯʥʦʩʪʴʶ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʩʪʘʪʠʩʪʠʢʘ, ʦʢʦʣʦ 90% ʚʩʝʭ ʩʣʫʯʘʝʚ ʛʠʙʝʣʠ ʨʳʙʳ ʚ 

ʨʳʙʭʦʟʘʭ  ʚʳʟʚʘʥʦ ʥʘʨʫʰʝʥʠʷʤʠ ʢʠʩʣʦʨʦʜʥʦʛʦ ʨʝʞʠʤʘ, 5% ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʪʦʢʩʠʢʦʟʦʚ, ʠ 5% ʚʳʟʚʘʥʦ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʦʝʤʘʭ ʦʙʳʯʥʦ ʢʦʣʝʙʣʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. 

ʉʘʤʦʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ï ʨʘʥʥʠʤ ʫʪʨʦʤ, ʢʦʛʜʘ ʨʘʩʪʝʥʠʷ ʚ ʚʦʜʦʝʤʝ ʝʱʝ 

ʥʝ ʥʘʯʘʣʠ ʚʳʨʘʙʘʪʳʚʘʪʴ ʢʠʩʣʦʨʦʜ, ʘ ʟʘʧʘʩʳ ʝʛʦ ʟʘ ʥʦʯʴ ʩʦʢʨʘʪʠʣʠʩʴ. 

ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʢʠʩʣʦʨʦʜʫ ʭʦʣʦʜʥʦʚʦʜʥʳʝ ʨʳʙʳ: 

ʣʦʩʦʩʝʚʳʝ, ʩʠʛʦʚʳʝ, ʦʩʝʪʨʦʚʳʝ, ʘ ʪʘʢʞʝ ʦʢʫʥʴ, ʩʫʜʘʢ, ʜʨʫʛʠʝ ʭʠʱʥʳʝ 

ʨʳʙʳ. ʅʘʠʤʝʥʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ï ʢʘʨʘʩʴ, ʣʠʥʴ, ʢʘʨʧ. ɿʦʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʨʳʙ ï ʦʪ 70% ʜʦ 

100% ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʩʳʱʝʥʠʷ. ɽʩʣʠ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʥʠʞʝ, ʨʳʙʘ 

ʭʫʞʝ ʨʘʩʪʝʪ, ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʢʦʨʤʘ, ʩʥʠʞʘʝʪʩʷ ʝʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 
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ɺʩʝ ʨʳʙʳ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʜʳ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʨʳʙʘʤʠ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʨʝʮʝʧʪʦʨʦʚ (ʩʚʦʙʦʜʥʳʭ 

ʥʝʨʚʥʳʭ ʦʢʦʥʯʘʥʠʡ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʢʦʞʠ. 

ʅʝʙʦʣʴʰʠʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʧʫʪʠ 

ʤʠʛʨʘʮʠʡ ʠ ʩʨʦʢʠ ʥʝʨʝʩʪʘ ʨʳʙ. ʂʦʩʪʥʳʝ ʨʳʙʳ ʩʧʦʩʦʙʥʳ ʨʘʟʣʠʯʘʪʴ 

ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ ʚ 0,4Áʉ.  

 ʈʳʙʳ ʷʚʣʷʶʪʩʷ ʧʦʡʢʠʣʦʪʝʨʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʠʭ ʪʝʣʘ 

ʙʣʠʟʢʘ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʦʥʘ ʥʘ 

0,5ï1Áʉ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʝʣʦʚ ʪʝʤʧʝʨʘʪʫʨ ʨʳʙ ʨʘʟʜʝʣʷʶʪ ʥʘ: 

ï ʪʝʧʣʦʣʶʙʠʚʳʭ (ʩʘʟʘʥ, ʣʠʥʴ, ʢʝʬʘʣʴ ʠ ʜʨ.); 

ï ʭʦʣʦʜʦʣʶʙʠʚʳʭ (ʣʦʩʦʩʴ, ʬʦʨʝʣʴ, ʩʠʛ, ʥʘʚʘʛʘ ʠ ʜʨ.). 

ʂʘʞʜʦʤʫ ʚʠʜʫ ʩʚʦʡʩʪʚʝʥʥʳ ʧʨʝʜʝʣʴʥʳʝ ʠ ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʜʳ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʘʨʘʩʷ ʥʠʞʥʷʷ ʧʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 

0Áʉ, ʚʝʨʭʥʷʷ ï 30Áʉ, ʦʧʪʠʤʘʣʴʥʘʷ ï 25Áʉ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʣʠʷʝʪ ʥʘ ʚʨʝʤʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʟʨʝʚʘʥʠʷ 

ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʨʦʢʠ ʥʝʨʝʩʪʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʠʢʨʳ ʠ  ʪ.ʜ. 

ʋ ʨʳʙ ʥʝʨʝʩʪ ʦʙʳʯʥʦ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʊʘʢ, 

ʩʫʜʘʢ ʥʘʯʠʥʘʝʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 17 ï 18Áʉ, ʥʘʣʠʤ ï ʧʨʠ 0,2 

ï 4Áʉ ʠ ʪ.ʜ. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠ ʥʘ 

ʚʳʞʠʚʘʥʠʝ ʠʢʨʳ, 

ʈʳʙʳ ʚʦʩʧʨʠʥʠʤʘʶʪ ʚ ʚʦʜʝ ʟʚʫʢʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 5 ɻʮ ʜʦ 15 ʢɻʮ, 

ʫʣʴʪʨʘʟʚʫʢʠ ʨʳʙʘʤʠ ʥʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ. ʈʳʙʳ ʠʟʜʘʶʪ ʟʚʫʢʠ ʨʘʟʥʦʡ 

ʪʦʥʘʣʴʥʦʩʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʜʣʷ ʯʝʛʦ ʟʚʫʢʠ ʠʤ ʩʣʫʞʘʪ, ʭʘʨʘʢʪʝʨ 

ʟʚʫʯʘʥʠʷ ʤʝʥʷʝʪʩʷ: ʦʜʥʠ ʟʚʫʢʠ ʨʳʙʳ ʠʟʜʘʶʪ ʧʨʠ ʧʠʪʘʥʠʠ, ʜʨʫʛʠʝ ʧʨʠ 

ʜʚʠʞʝʥʠʠ, ʝʩʪʴ ʟʚʫʢʠ ʠʩʧʫʛʘ ʠ ʪ. ʜ.  

ʈʳʙʳ ʩʧʦʩʦʙʥʳ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʟʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ 

ʚʦʜʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʫ ʨʳʙ 

ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʨʝʘʛʠʨʦʚʘʥʠʷ: 

ï ʧʦʨʦʛʦʚʘʷ ʨʝʘʢʮʠʷ (ʨʳʙʘ ʚʟʜʨʘʛʠʚʘʝʪ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʠ ʚʳʢʣʶʯʝʥʠʠ 

ʪʦʢʘ); 

ï ʨʝʘʢʮʠʷ ʚʦʟʙʫʞʜʝʥʠʷ (ʨʳʙʘ ʧʨʦʷʚʣʷʝʪ ʙʝʩʧʦʢʦʡʩʪʚʦ ʠ ʩʪʨʝʤʠʪʩʷ 

ʚʳʡʪʠ ʠʟ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ); 

ï ʘʥʦʜʥʘʷ ʨʝʘʢʮʠʷ (ʨʳʙʘ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʛʦʣʦʚʦʡ ʢ ʘʥʦʜʫ ʠ ʧʣʳʚʝʪ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʥʝʤʫ); 

ï ʵʣʝʢʪʨʦʥʘʨʢʦʟ (ʨʳʙʘ ʪʝʨʷʝʪ ʧʦʜʚʠʞʥʦʩʪʴ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ  

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʠ ʛʠʙʥʝʪ). 

ʉʧʦʩʦʙʥʦʩʪʴ ʨʳʙ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʚʝʜʝʥʠʝʤ ʨʳʙ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʣʝʢʪʨʦʟʘʛʨʘʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʣʦʚʘ. 

ʂʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʙʠʦʪʳ ʧʨʝʩʥʳʭ 

ʚʦʜʦʝʤʦʚ (ʨʠʩ. 1) ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʘ ʠʤʝʥʥʦ: 
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ʈʠʩ.1. ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʙʠʦʪʳ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ 

 

ï ʥʝʩʠʩʪʝʤʘʪʠʯʥʦʩʪʴʶ ʢʦʥʪʨʦʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ;  

ï ʥʠʟʢʦʡ ʪʦʯʥʦʩʪʴʶ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ;  

ï ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʨʫʯʥʳʭ ʦʧʝʨʘʮʠʡ;  

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʟʥʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʤʝʪʦʜʘ;  

ï ʥʠʟʢʦʡ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ; 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 

ʧʝʨʩʦʥʘʣʘ. 

ʅʝʜʦʩʪʘʪʢʠ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʧʨʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʩʧʦʩʦʙʝ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʪʠʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ, ʥʝʥʘʙʣʶʜʘʝʤʳʭ  ʚ ʨʳʙʦʚʦʜʥʦʡ ʩʨʝʜʝ 

[3]. 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʘ ʧʨʝʜʣʘʛʘʝʤʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ 

ʧʦʣʫʯʝʥʠʷ ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʙʠʦʪʳ ʠ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʠʭ ʦʙʨʘʙʦʪʢʠ. 

  

ʄʝʪʦʜ ʧʨʦʙ ʚʦʜʳ ʠ ʣʘʙʦʨʘʪʦʨʥʳʡ 

ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ

ʂʦʥʪʨʦʣʴʥʳʡ ʦʪʣʦʚ ʠ ʚʟʚʝʰʠʚʘʥʠʝ

ʇʨʦʚʝʜʝʥʠʝ ʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ

ʉʫʱʝʩʪʚʫʶʰʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʠ ʩʝʟʦʥʥʳʝ

ʉʢʘʥʠʨʦʚʘʥʠʝ ʪʦʣʱʠ ʚʦʜʳ, 
ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʨʳʙʳ

ʉʢʘʥʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʪʣʦʚʘ ʨʳʙʳ

ʕʭʦʣʦʪʳ

ʕʢʩʧʨʝʩʩ-ʘʥʘʣʠʟ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ 
ʪʝʨʤʦʤʝʪʨʘʤʠ, ʙʘʪʦʤʝʪʨʘʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʠʩʣʦʪʥʦʩʪʠ, ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʜʨ.
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ʈʠʩ. 2. ʆʙʱʘʷʩ̫ʭʝʤʘ ʧʨʦʮʝʩʩʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʙʠʦʪʳ 

 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʡ  ʚʳʜʝʣʷʶʪ ʟʘʜʘʯʫ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʩʦʙʩʪʚʝʥʥʦ ʟʘʜʘʯʫ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʘʜʘʯʫ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʦʤ ʠʟʤʝʨʝʥʠʷ ʠ ʚʳʜʘʯʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʪʦʡ 

ʚʦʜʦʝʤʘ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʦʜʥʳʭ 

ʩʣʦʷʭ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʪʯʠʢʦʚ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ  ʠ ʠʟʛʦʪʦʚʣʝʥʘ ʚʦʩʴʤʠʢʘʥʘʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʠʟʤʝʨʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʆʩʥʦʚʥʳʤʠ ʫʟʣʘʤʠ ʧʦʜʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʚʦʩʴʤʠʨʘʟʨʷʜʥʳʡ 

ɸʎʇ ʪʠʧʘ AD-7715-5 ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʝʨʠʠ AVR. 

ɿʘʜʘʯʘ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʙʠʦʪʳ ʠ ʦʭʨʘʥʳ ʚʦʜʦʝʤʘ ʚʳʧʦʣʥʝʥʘ ʧʦ 

ʩʭʝʤʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʠ 

ʩʪʘʥʜʘʨʪʥʦʡ ʟʚʫʢʦʚʦʡ ʢʘʨʪʳ.  

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʣʠʥʝʡʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʚʦʜʥʳʭ ʩʣʦʷʭ. ʇʦʵʪʦʤʫ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʣʦ ʠʟʤʝʨʷʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʪʨʝʭ ʪʦʯʢʘʭ: ʚʝʨʭʥʷʷ, ʩʨʝʜʥʷʷ ʠ 

ʥʠʞʥʷʷ. ɺʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʪʦʯʢʠ ʚʳʙʠʨʘʣʠʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʩʤ ʦʪ 

ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʫʨʦʚʥʝʡ ʚʦʜʳ. 

ʊʘʢʞʝ ʚʳʷʚʣʝʥʘ ʥʝʧʨʠʛʦʜʥʦʩʪʴ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʜʘʪʯʠʢʦʚ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʦʝʤʘ ʧʦ ʧʨʠʯʠʥʝ ʠʭ ʙʳʩʪʨʦʛʦ ʟʘʨʘʩʪʘʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ ʚ ʥʠʭ ʧʦʷʚʣʷʣʘʩʴ ʩʣʫʯʘʡʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ, ʢʦʪʦʨʫʶ 

ʥʝʚʦʟʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʟ-ʟʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʜʘʪʯʠʢʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʭʝʤʝ ʠʩʧʦʣʴʟʦʚʘʥ ʦʨʠʛʠʥʘʣʴʥʳʡ 

ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ. ʏʫʚʩʪʚʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʘʪʯʠʢʘ ʩʣʫʞʠʪ 

ʪʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʩʝʨʜʝʯʥʠʢ ʠʥʜʫʢʪʠʚʥʦʡ ʢʘʪʫʰʢʠ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʤʝʥʷʝʪʩʷ ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʝʨʜʝʯʥʠʢʘ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʢʠ. 
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ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʜʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʢʠʩʣʦʨʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚʦʜʦʝʤʘ  

ʜʦʩʪʘʪʦʯʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ  ʢʠʩʣʦʨʦʜ ʚ ʪʨʝʭ ʪʦʯʢʘʭ. ʀʥʜʠʢʘʪʦʨʦʤ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚʳʙʨʘʥ ʜʘʪʯʠʢ ʪʠʧʘ 3830 (ʨʠʩ. 3).  
 

ʈʠʩ. 3. ɺʥʝʰʥʠʡ ʚʠʜ ʜʘʪʯʠʢʘ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ 

 

 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʜʘʪʯʠʢʘ ï ʦʧʪʠʯʝʩʢʠʡ. ʆʥ ʠʟʤʝʨʷʝʪ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ, ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ 6000 ʤ. ʀʤʝʝʪ ʩʪʘʥʜʘʨʪʥʳʡ ʮʠʬʨʦʚʦʡ 

ʠʥʪʝʨʬʝʡʩ RS 232C.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʜʘʪʯʠʢʘ ʧʝʨʝʜ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤʠ: 

ï ʧʦʯʪʠ ʧʦʣʥʘʷ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʥʝʰʥʝʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʠ 

ʦʙʨʘʩʪʘʥʠʶ; 

ï ʤʠʥʠʤʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʜʘʚʣʝʥʠʷ;  

ï ʥʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʤʫʪʥʦʩʪʠ (ʦʥ ʥʝ ʧʦʛʣʦʱʘʝʪ ʢʠʩʣʦʨʦʜ). 

ʅʘ ʨʠʩ. 4 ʧʦʢʘʟʘʥʳ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤʘ 

ʩʚʷʟʠ ʩ ʫʧʨʘʚʣʷʶʱʠʤ ʢʦʤʧʣʝʢʩʦʤ.  

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣɹ 

ʠʥʪʝʨʬʝʡʩʘ 

RS485/232

ʈʘʜʠʦʤʦʜʝʤ

ʂʦʤʧɹʶʪʝʨ

17

5

2

34

6
8

 
ʈʠʩ. 4. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ: 1 ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ; 2 ï 
ʘʢʫʩʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ; 3 ï ʜʘʪʯʠʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ; 4 ï ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ 

(ʚʝʨʭʥʠʡ, ʩʨʝʜʥʠʡ, ʥʠʞʥʠʡ); 5 ï ʨʘʜʠʦʙʫʡ; 6 ï ʷʢʦʨʴ, 7 ï ʨʘʜʠʦʤʦʜʝʤ; 8 ï ʢʘʙʝʣʴ ʧʝʨʝʜʘʯʠ ʠ 
ʢʨʝʧʝʞʥʳʡ ʪʨʦʩ 
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ʃʠʥʠʷ ʩʚʷʟʠ ʩ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ 

ʧʦʥʪʦʥʘʭ ï ʢʘʙʝʣʴʥʘʷ, ʘ ʦʪ ʫʩʪʨʦʡʩʪʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʦʜʦʝʤʝ ï 

ʙʝʩʧʨʦʚʦʜʥʘʷ. ɺʩʝʛʦ  ʨʳʙʦʧʠʪʦʤʥʠʢ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦ ʧʪ̫ʠ ʠ ʙʦʣʝʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱ. ʉʙʦʨ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʉʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜ ʤʦʜʫʣʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʢʦʪʦʨʳʡ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʷʝʪ ʧʝʨʚʠʯʥʫ  ʁʝʛʦ ʦʙʨʘʙʦʪʢʫ [4, 

5]. ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʜʫʣʴ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʧʦ ʟʘʧʨʦʩʫ ʦʪ ʚʝʜʫʱʝʛʦ ʢʦʥʪʨʦʣʣʝʨʘ 

ʬʦʨʤʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦ ʧʘʨʘʤʝʪʨʘʭ ʩʠʛʥʘʣʘ. 

ʂʦʥʪʨʦʣʣʝʨ ʘʥʘʣʠʟʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ  ʦʪ ʚʩʝʭ ʤʦʜʫʣʝʡ, ʠ 

ʚʳʜʘʝʪ ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʝʢ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ 

ʵʪʠʤ ʢʦʥʪʨʦʣʣʝʨ ʬʦʨʤʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʘʢʝʪ, ʚ ʢʦʪʦʨʦʤ ʩʦʙʨʘʥʳ 

ʜʘʥʥʳʝ, ʠʥʪʝʨʝʩʫʶʱʠʝ ʨʳʙʦʚʦʜʘ, ʠ ʚʳʜʘʝʪ ʠʭ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʪʦ ʝʩʪʴ, ʥʘ 

ʧʫʣʴʪ ʢʦʥʪʨʦʣʷ. 

ɺʳʚʦʜʳ   

1. ʆʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʜʘʪʯʠʢʦʚ ʜʣʷ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʢʨʠʪʝʨʠʡ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʤʘʢʩʠʤʫʤʝ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ. 

2. ʇʨʝʜʣʦʞʝʥʘ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ ʙʠʦʪʳ ʚʦʜʦʝʤʘ ʩ ʥʝʥʘʙʣʶʜʘʝʤʳʤ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʠʥʪʝʨʬʝʡʩʦʤ ʠ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʣʠʥʠʝʡ ʩʚʷʟʠ. 

3. ʈʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʦʚ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʨʳʙʦʚʦʜʥʦʡ ʩʨʝʜʝ. 
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Annex for papers written in Ukrainian and Russian  

 

AUTOMATED CONTROL SYSTEM BY THE BIOTA PARAMETERS  

OF THE CHERNOBYL REGION FRESH BASINS  

 

Julia Pilkevich, Heorhii Rozorinov 

 

Abstract: It is rotined that one of major tasks in the modern terms of 

development of Ukraine economy there is creation of the information-

measuring system of determination of the biota state of fresh basins, which 

provides the receipt of commodity fish of high quality set type. The choice of 

sensors for fresh basins, providing the criterion of controlled parameters 

minimization at a maximum of information, is grounded. The structure of the 

information-measuring control system of biota basin is offered with a no-

observed in a water environment interface and off-wire flow line. The method 

of sensors setting of parameters control is developed in a piscicultural 

environment. 

Keywords: biota, fresh basin, information-measuring system, fish, sensor 

 

 

 

ɿɹɯʈʅʀʁ ʂʆʅʊɽʁʅɽʈ ɼʃʗ ɹɽɿʇɽʏʅʆɻʆ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ 

ʈɸɼɯʆɸʂʊʀɺʅʀʍ ʋʃɸʄʂɯɺ  

4 ʈɽɸʂʊʆʈɸ ʏɸɽʉ 

 

ʇʨʦʪʘʩʝʚʠʯ ʆʣʝʛ 

  

ʂʝʨʽʚʥʠʢ: ʏʠʯʠʢʘʣʦ ʅʽʥʘ 

 

 

ɸʥʦʪʘʮʽʷ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʣʽʢʚʽʜʘʮʽʾ 

ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ, ʘ ʩʘʤʝ ʫʪʠʣʽʟʘʮʽʷ ʚʠʩʦʢʦʨʘʜʽʦʘʢʪʠʚʥʠʭ ʫʣʘʤʢʽʚ 

ʯʝʪʚʝʨʪʦʛʦ ʝʥʝʨʛʦʙʣʦʢʫ ʟ ʟʘʩʪʘʨʽʣʦʛʦ ʦʙ'ʻʢʪʫ "ʋʢʨʳʪʠʝ", ʜʘʣʽ, ʟ 

ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʤʧʘʥʽʻʶ "NOVARKA" ʪʘ ʚʩʪʘʥʦʚʣʝʥʦʾ ʽʟʦʣʷʮʽʡʥʦʾ ʘʨʦʯʥʦʾ 
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ʩʧʦʨʫʜʠ "New Safe Confinement", ʚ ʷʢʽʡ ʧʝʨʝʜʙʘʯʝʥʦ ʥʘʧʨʷʤʥʽ ʜʣʷ 

ʧʽʜʡʦʤʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʜʘʥʽʡ ʩʪʘʪʪʽ ʻ ʤʝʪʦʜ 

ʫʧʘʢʫʚʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʫʣʘʤʢʽʚ ʝʥʝʨʛʦʙʣʦʢʫ (ʜʘʣʽ ï ʫʣʘʤʢʽʚ) ʜʣʷ ʾʭ 

ʧʦʜʘʣʴʰʦʛʦ ʙʝʟʧʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʘ ʤʝʞʽ ʘʨʦʯʥʦʾ ʩʧʦʨʫʜʠ ʪʘ 

ʫʪʠʣʽʟʘʮʽʾ. 

ɺ ʨʦʣʽ ʩʝʨʝʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʉɸʇʈ "Autodesk Inventor" 

ʋʧʘʢʫʚʘʥʥʷ ʫʣʘʤʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ 5 ʝʪʘʧʽʚ: 

ï ʈʦʟʤʽʱʝʥʥʷ  ʧʦʙʣʠʟʫ ʫʣʘʤʢʫ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʢʦʥʪʝʡʥʝʨʫ (ʨʠʩ. 1); 

 

 
 

ʈʠʩ. 1. ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʢʦʥʪʝʡʥʝʨʫ 

 

ï ʈʦʟʤʽʱʝʥʥʷ ʫʣʘʤʢʫ ʥʘ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʦʥʪʝʡʥʝʨʫ; 

ï ɺʩʪʘʥʦʚʣʝʥʥʷ ʙʽʯʥʠʭ ʩʪʽʥʦʢ ʫ ʩʧʝʮʽʘʣʴʥʽ ʧʘʟʠ (ʨʠʩ. 2,3); 

 
 

ʈʠʩ. 2. ʤʝʥʰʘ ʙʽʯʥʘ ʩʪʽʥʢʘ ʢʦʥʪʝʡʥʝʨʘ 
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ʈʠʩ. 3. ʙʽʣʴʰʘ ʙʽʯʥʘ ʩʪʦʨʦʥʘ 
 

ï ɿʘʢʨʽʧʣʝʥʥʷ ʙʽʯʥʠʭ ʩʪʽʥʦʢ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʝʨʞʥʽʚ 

(ʨʠʩ. 4); 

 

 
 

ʈʠʩ. 4. ʟʘʢʨʽʧʣʶʚʘʣʴʥʠʡ ʩʪʝʨʞʝʥʴ 

 

ï ɿʘʧʦʚʥʝʥʥʷ ʧʫʩʪʦʪ ʢʦʥʪʝʡʥʝʨʘ ʙʝʪʦʥʥʠʤ ʨʦʟʯʠʥʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʝʪʦʥʦʥʘʩʦʩʫ ʪʘ ʩʠʩʪʝʤʠ ʙʝʪʦʥʦʚʦʜʥʠʭ ʛʦʬʨʦʚʘʥʠʭ ʪʨʫʙ [1]. 

 

ʄʦʜʝʣʴ ʢʦʥʪʝʡʥʝʨʫ ʫ ʨʦʟʽʙʨʘʥʦʤʫ ʩʪʘʥʽ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5 
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ʈʠʩ. 5. ʢʦʥʪʝʡʥʝʨ ʫ ʨʦʟʽʙʨʘʥʦʤʫ ʩʪʘʥʽ 

 

ʄʦʜʝʣʴ ʢʦʥʪʝʡʥʝʨʫ ʫ ʟʽʙʨʘʥʦʤʫ ʩʪʘʥʽ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 6 
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ʈʠʩ. 6. ʢʦʥʪʝʡʥʝʨ ʫ ʟʽʙʨʘʥʦʤʫ ʩʪʘʥʽ 

 

ʄʘʪʝʨʽʘʣ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙʝʨʝʤʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 3 ʚʠʤʦʛ:  

ï ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʛʘʤʤʘ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

ï ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʘ ʮʽʥʘ; 

ï ʧʨʦʩʪʦʪʘ ʚ ʦʙʨʦʙʮʽ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʬʽʟʠʯʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘʚʝʜʝʤʦ ʧʦʨʽʚʥʷʣʴʥʫ 

ʪʘʙʣʠʮʶ  (ʪʘʙʣ. 1) [2]. 

ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʨʽʚʥʝʤ ʬʽʟʠʯʥʦʛʦ ʟʘʭʠʩʪʫ  

ʚʽʜ ʛʘʤʤʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʄʘʪʝʨʽʘʣ 

ʐʘʨ 

ʧʦʣʦʚʠʥʥʦʛʦ 

ʧʦʩʣʘʙʣʝʥʥʷ, ʩʤ 

ʑʽʣʴʥʽʩʪʴ, 

ʛ/ʩʤ
3 

ʄʘʩʘ 1 ʩʤ
2
 

ʰʘʨʫ 

ʧʦʣʦʚʠʥʥʦʛʦ 

ʧʦʩʣʘʙʣʝʥʥʷ, ʛ 

ɿʙʽʜʥʝʥʠʡ 

ʫʨʘʥ 

0,2 19,1 3,9 

ʉʚʠʥʝʮʴ 1,8 11,3 20 

ʉʪʘʣʴ 2,5 7,86 20 

ɹʝʪʦʥ 6,1 3,33 20 

ɿʣʝʞʘʥʠʡ 

ʛʨʫʥʪ 

9,1 1,99 18 

ɺʦʜʘ 18 1,00 18 
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ɼʝʨʝʚʠʥʘ 29 0,56 16 

ʇʦʚʽʪʨʷ 15000 0,0012 18 

 

ʗʢ ʙʘʯʠʤʦ, ʥʘʡʢʨʘʱʽ ʧʘʨʘʤʝʪʨʠ ʬʽʟʠʯʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘʷʚʥʽ ʫ ʟʙʽʜʥʝʥʦʛʦ 

ʫʨʘʥʫ, ʘʣʝ ʚʨʘʭʦʚʫʶʯʠ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʷʢ ʮʽʥʘ, ʧʨʦʩʪʦʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ, 

ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʚʧʨʘʮʽ ʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʙʨʘʥʦ ʩʪʘʣʴ. ɼʣʷ 

ʫʩʫʥʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʧʨʦʰʘʨʢʽʚ ʟʘʧʦʚʥʠʤʦ ʢʦʥʪʝʡʥʝʨ ʙʝʪʦʥʥʠʤ 

ʨʦʟʯʠʥʦʤ. ʇʽʩʣʷ ʟʘʩʪʠʛʘʥʥʷ ʙʝʪʦʥʥʦʛʦ ʨʦʟʯʠʥʫ ʢʦʥʪʝʡʥʝʨ ʻ ʜʦʩʪʘʪʥʴʦ 

ʙʝʟʧʝʯʥʠʤ ʜʣʷ ʥʝʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘ ʤʝʞʽ ʘʨʦʯʥʦʾ ʩʧʦʨʫʜʠ ʪʘ 

ʫʪʠʣʽʟʘʮʽʾ ʟʘ ʽʩʥʫʶʯʠʤʠ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ 

1. Nerudr.ru ï ʂʘʢ ʨʘʙʦʪʘʝʪ ʙʝʪʦʥʦʥʘʩʦʩ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 

http://nerudr.ru/staty/kak_rabotaet_betononasos.php 

2. ɻʦʥʯʘʨʝʥʢʦ ɽ. ʅ., ʂʫʜʨʷʰʦʚ ʖ. ɹ. ʍʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʦʪ ʣʫʯʝʚʦʛʦ 

ʧʦʨʘʞʝʥʠʷ- ʄ.: ʀʟʜ-ʚʦ ʄɻʋ, 1985 

 

 

 

ʉʇɽʂʊʈɸʃʔʅɯ ʄɽʊʆɼʀ ʆɹʈʆɹʃɽʅʅʗ ʎʀʌʈʆɺʆɰ 

ɯʅʌʆʈʄɸʎɯɰ ɺ ɼʀʉʊɸʅʎɯʁʅʆʄʋ ɿʆʅɼʋɺɸʅʅɯ ɿɽʄʃɯ. 

 

ʇôʷʥʠʣʦ ʗʨʦʩʣʘʚ, ʇôʷʥʠʣʦ ɻʘʣʠʥʘ 

 

 

ɺ ʧʨʘʮʽ ʜʦʩʣʽʜʞʝʥʦ ʽʩʥʫʶʯʽ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʥʦʚʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʟʘʜʘʯ ʦʙʨʦʙʣʝʥʥʷ ʮʠʬʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʆʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʠʛʥʘʣʽʚ ʪʘ ʬʽʣʴʪʨʘʮʽʾ 

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʭ ʰʫʤʽʚ. 

ʉʫʪʴ ʩʧʝʢʪʨʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʧʦʣʷʛʘʻ ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʚʽʜʦʤʠʭ ʬʫʥʢʮʽʡ ʪʘ ʰʫʢʘʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʦʨʪʦʛʦʥʘʣʴʥʠʤʠ 

ʨʷʜʘʤʠ ʚ ʜʝʷʢʠʭ ʙʘʟʠʩʘʭ ʪʘ ʧʦʙʫʜʦʚʽ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʠʭ ʨʷʜʽʚ (ʫʟʘʛʘʣʴʥʝʥʠʭ ʩʧʝʢʪʨʽʚ).  

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʩʧʝʢʪʨʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʚ ʙʘʟʠʩʘʭ ʌʫʨôʻ, ʍʘʘʨʘ ʪʘ 

ʋʦʣʰʘ ʧʦʢʘʟʘʚ, ʱʦ ʯʘʩʪʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʥʝ ʚʩʽ ʢʨʠʪʝʨʽʾ, ʷʢʽ ʩʪʘʚʣʷʪʴʩʷ 

ʜʦ ʨʦʟʚôʷʟʢʽʚ ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʟʘʜʘʯ. ʊʦʤʫ ʚ ʣʽʪʝʨʘʪʫʨʽ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʩʧʝʢʪʨʘʣʴʥʽ ʤʝʪʦʜʠ ʚ ʽʥʰʠʭ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʙʘʟʠʩʘʭ ï ʗʢʦʙʽ, ʏʝʙʠʰʝʚʘï

ʃʘʛʝʨʨʘ, ɽʨʤʽʪʘ ʪʦʱʦ.  

ʉʧʝʢʪʨʘʣʴʥʽ ʤʝʪʦʜʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʚ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʬʫʥʢʮʽʾ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʧʠʩʫ ʬʽʟʠʯʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʟʦʙʨʘʞʘʶʪʴʩʷ ʟʙʽʞʥʠʤʠ ʨʷʜʘʤʠ ʟʘ ʜʘʥʠʤ ʙʘʟʠʩʦʤ. ʉʝʨʝʜ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʙʘʟʠʩʽʚ ʟʘʩʣʫʛʦʚʫʶʪʴ ʥʘ ʫʚʘʛʫ ʙʘʟʠʩʠ ʤʥʦʛʦʯʣʝʥʽʚ ʗʢʦʙʽ 
( )(),
nP x
a b

 ʪʘ ʏʝʙʠʰʝʚʘ-ʃʘʛʝʨʨʘ ( )nL tl , ʜʝ 1 1a b>- , >- ï ʚʽʣʴʥʽ
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 ʧʘʨʘʤʝʪʨʠ, n  ï ʧʦʨʷʜʦʢ ʤʥʦʛʦʯʣʝʥʘ, (1 [0 ))tl>- , Í ,¤. ʇʝʨʝʪʚʦʨʝʥʥʷ 

ʏʝʙʠʰʝʚʘ-ʃʘʛʝʨʨʘ ʫʟʘʛʘʣʴʥʝʥʦ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ  

ʅʝʭʘʡ  

1

0
( ) ( )t

n nf t e L t f t dt
nnl n m l nm

¤ + - -= ,ñ  

ʜʝ 0 0m n n> , | |<¤, ¸ . ʊʦʜʽ ( )f t  ʙʫʜʝ ʦʙʯʠʩʣʶʚʘʪʠʩʷ ʟʘ ʬʦʨʤʫʣʦʶ  

0

( ) ( )
( 1)

n
n

n

n f
f t L t

n

l nm
l

¤

=

!
= .

G + +
ä  

ɹʘʛʘʪʦ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ (ʟʦʢʨʝʤʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʣʽʜʘʨʥʽ 

ʨʽʚʥʷʥʥʷ ʽ ʪ.ʧ.) ʟʚʦʜʷʪʴʩʷ ʜʦ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʪʠʧʫ ʟʛʦʨʪʢʠ. ʇʨʠ 

ʮʴʦʤʫ ʚʭʽʜʥʽ ʜʘʥʽ ʟʘʜʘʶʪʴʩʷ ʚ ʜʠʩʢʨʝʪʥʦʤʫ ʚʠʜʽ.  

ɺ ʧʨʘʮʽ ʧʦʙʫʜʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

0
( ) ( ) ( ) ( )

t
f t k t f d y ta m t t t¡+ - = ,ñ    

0
( ) ( ) ( )

t
k t f d y tm t t t- =ñ  

ʚ ʙʘʟʠʩʽ ʏʝʙʠʰʝʚʘïʃʘʛʝʨʨʘ ( ) 1nL tl l, >- . ʊʫʪ a m,  ï ʜʝʷʢʽ ʩʪʘʣʽ, ( )f t  ï 

ʰʫʢʘʥʘ ʬʫʥʢʮʽʷ, ( )k t  ï ʷʜʨʦ ʨʽʚʥʷʥʥʷ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʬʫʥʢʮʽʾ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʚ ʽʥʪʝʛʨʘʣʴʥʽ ʨʽʚʥʷʥʥʷ (5.23) ʽ (5.24) ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʟʦʙʨʘʟʠʪʠ ʾʭ ʨʷʜʘʤʠ ʌʫʨôʻïʃʘʛʝʨʨʘ. ɺʽʜʥʦʚʣʝʥʥʷ ʰʫʢʘʥʦʛʦ 

ʨʦʟʚôʷʟʢʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ nf . 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʟʦʥʜʫʚʘʥʥʽ 

ʨʦʩʣʠʥʥʦʩʪʽ.  
ʐʣʷʭʦʤ ʜʠʩʪʘʥʮʽʡʥʠʭ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʟʡʦʤʦʢ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʧʝʚʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʚ ʩʧʝʢʪʨʘʭ ʚʽʜʙʠʪʪʷ ʨʦʩʣʠʥ ʚʽʜ ʾʭ ʬʦʥʦʚʠʭ ʟʥʘʯʝʥʴ. ʎʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʢʘʨʪʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʨʦʩʣʠʥʥʦʩʪʽ ʟ ʘʥʦʤʘʣʴʥʠʤʠ 

ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʟʥʘʶʯʠ ʜʘʥʽ ʥʘʟʝʤʥʠʭ ʟʚʽʨʢʦʚʦï

ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. ɺʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʩʧʝʢʪʨʽʚ ʚʽʜʙʠʪʪʷ ʨʦʩʣʠʥ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʟʡʦʤʢʘʭ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʜʘʯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʘʣʛʦʨʠʪʤ ʘʧʨʦʢʩʠʤʘʮʽʾ ʬʫʥʢʮʽʾ ʦʨʪʦʛʦʥʘʣʴʥʠʤʠ ʨʷʜʘʤʠ.  

ɺʽʜʙʠʪʠʡ ʩʠʛʥʘʣ ʘʧʨʦʢʩʠʤʫʻʤʦ Nïʦʶ ʯʘʩʪʠʥʥʦʶ ʩʫʤʦʶ ʨʷʜʫ  

0

( ) ( ). [ ]n
n

nn

x u x x a b
r

j
j

¤

=

= , Í ,ä , 

ʜʝ ʤʥʦʛʦʯʣʝʥʠ ( )nu x  ʦʨʪʦʛʦʥʘʣʴʥʽ ʥʘ ʧʨʦʤʽʞʢʫ [ ]a b, . ɺʽʜʦʤʦ, ʱʦ 1N+ï

ʠʡ ʦʨʪʦʛʦʥʘʣʴʥʠʡ ʤʥʦʛʦʯʣʝʥ ʤʘʻ 1N+  ʜʽʡʩʥʠʡ ʢʦʨʽʥʴ, ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʜʦ 

ʧʨʦʤʽʞʢʫ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ. ʊʦʜʽ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ 
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ʩʧʝʢʪʨʽʚ nj  ʤʘʻ ʤʽʩʮʝ ʦʧʪʠʤʘʣʴʥʘ ʚ 2L  ʢʚʘʜʨʘʪʫʨʥʘ ʬʦʨʤʫʣʘ  
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u x xj r j
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ä  

ʜʝ jx  - ʢʦʨʝʥʽ ʨʽʚʥʷʥʥʷ 1( ) 0N ju x+ = , ʘ  
2 2
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j i j

i

u xr-

=

= .ä  ʽ ʬʫʥʢʮʽʷ ( )xj  

ʧʦʜʘʻʪʴʩʷ ʦʨʪʦʛʦʥʘʣʴʥʠʤ ʨʷʜʦʤ ʟʘ ʜʘʥʠʤʠ ʤʥʦʛʦʯʣʝʥʘʤʠ 

ʆʙʝʨʥʝʥʥʷ ʦʜʥʦʚʠʤʽʨʥʦʾ ʚʦʣʴʪʝʨʨʽʚʩʴʢʦʾ ʟʛʦʨʪʢʠ. 

ɹʘʛʘʪʦ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ (ʟʦʢʨʝʤʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʣʽʜʘʨʥʽ 

ʨʽʚʥʷʥʥʷ ʽ ʪ.ʧ.) ʟʚʦʜʷʪʴʩʷ ʜʦ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʪʠʧʫ ʟʛʦʨʪʢʠ. ʇʨʠ 

ʮʴʦʤʫ ʚʭʽʜʥʽ ʜʘʥʽ ʟʘʜʘʶʪʴʩʷ ʚ ʜʠʩʢʨʝʪʥʦʤʫ ʚʠʜʽ. ʅʘ ʙʘʟʽ ʧʦʙʫʜʦʚʘʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʘʧʨʦʢʩʠʤʘʮʽʾ ʧʦʙʫʜʦʚʘʥʦ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʨʽʚʥʷʥʴ 

0
( ) ( ) ( ) ( )

t
f t k t f d y ta m t t t¡+ - = ,ñ  

0
( ) ( ) ( )

t
k t f d y tm t t t- = .ñ  

ʚ ʙʘʟʠʩʽ ʏʝʙʠʰʝʚʘïʃʘʛʝʨʨʘ ( ) 1nL tl l, >- . ʊʫʪ a m,  ï ʜʝʷʢʽ ʩʪʘʣʽ, ( )f t  ï 

ʰʫʢʘʥʘ ʬʫʥʢʮʽʷ, ( )k t  ï ʷʜʨʦ ʨʽʚʥʷʥʥʷ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʬʫʥʢʮʽʾ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʚ ʽʥʪʝʛʨʘʣʴʥʽ ʨʽʚʥʷʥʥʷ (5.23) ʽ (5.24) ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʟʦʙʨʘʟʠʪʠ ʾʭ ʨʷʜʘʤʠ ʌʫʨôʻïʃʘʛʝʨʨʘ.  

ʐʣʷʭʦʤ ʜʠʩʪʘʥʮʽʡʥʠʭ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʟʡʦʤʦʢ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʧʝʚʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʚ ʩʧʝʢʪʨʘʭ ʚʽʜʙʠʪʪʷ ʨʦʩʣʠʥ ʚʽʜ ʾʭ ʬʦʥʦʚʠʭ ʟʥʘʯʝʥʴ. ʎʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʢʘʨʪʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʨʦʩʣʠʥʥʦʩʪʽ ʟ ʘʥʦʤʘʣʴʥʠʤʠ 

ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʟʥʘʶʯʠ ʜʘʥʽ ʥʘʟʝʤʥʠʭ ʟʚʽʨʢʦʚʦï

ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. ɺʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʩʧʝʢʪʨʽʚ ʚʽʜʙʠʪʪʷ ʨʦʩʣʠʥ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʟʡʦʤʢʘʭ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʜʘʯ ʚʠʢʦʨʠʩʪʘʻʤʦ 

ʧʦʙʫʜʦʚʘʥʠʡ ʨʘʥʽʰʝ ʘʣʛʦʨʠʪʤ ʘʧʨʦʢʩʠʤʘʮʽʾ ʬʫʥʢʮʽʾ ʦʨʪʦʛʦʥʘʣʴʥʠʤʠ 

ʨʷʜʘʤʠ.  

 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʚʪʦʨʽʚ: 

 

ʇôʷʥʠʣʦ ʗʨʦʩʣʘʚ, ʇôʷʥʠʣʦ ɻʘʣʠʥʘ- ʎʝʥʪʨ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ɯʇʇʄʄ ʽʤ. ʗ.ʉ.ʇʽʜʩʪʨʠʛʘʯʘ ʅɸʅ ʋʢʨʘʾʥ, ʋʢʨʘʾʥʘ, ʃʴʚʽʚ, 79005, 

ʚʫʣ.ɼʞ.ɼʫʜʘʻʚʘ. 15 

 

Annex for papers written in Ukrainian and Russian  

 

In the work the existing methods are investigated and new ones are constructed 

for solving problems of processing of digital information. The obtained 

theoretical results are used for solving the problems of signals identification 

and filtration of multiplicative noise. 
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ʊɸʂʊʀʃʔʅʆ ɿɺʋʂʆɺɸ ʄʅɽʄʆʉʍɽʄɸ ʗʂ ɿɸʉɯɹ ʅɸɺɯɻɸʎɯɰ 

ʅɽɿʈʗʏʀʍ ʊɸ ʉʃɸɹʆɿʆʈʀʍ ɺ ʋʄʆɺɸʍ ʉʋʏɸʉʅʆɻʆ ʄɯʉʊɸ 

 

ʇʘʥʬʴʦʨʦʚ. ʆ.ɺ. ʈʘʜʯʝʥʢʦ ʂ.ʄ. 

 

   
ʇʘʥʬʴʦʨʦʚ ʆ.ɺ.              ʈʘʜʯʝʥʢʦ ʂ.ʄ. 

 

ɺ ʪʝʟʘʭ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʫ ʥʘʚʽʛʘʮʽʾ ʣʶʜʝʡ ʟ ʚʘʜʘʤʠ ʟʦʨʫ ʚ ʩʫʯʘʩʥʠʭ 

ʤʽʩʪʘʭ, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʴ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʧʦʩʪʽʡʥʦ ʚʽʜʚʽʜʫʻ ʤʘʩʘ ʨʽʟʥʠʭ ʣʶʜʝʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʣʶʜʠ ʟ 

ʚʘʜʘʤʠ ʟʦʨʫ, ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʘʥʘ ʢʘʪʝʛʦʨʽʷ ʣʶʜʝʡ. ʇʨʝʜʩʪʘʚʣʝʥʦ 

ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʷʢ ʟʚʠʯʘʡʥʠʡ ʧʣʘʥ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʙʫʜʴ-

ʷʢʦʾ ʣʶʜʠʥʠ, ʪʘʢ ʽ ʧʣʘʥ ʷʢʠʤ ʤʦʞʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʣʶʜʠ ʟ ʚʘʜʘʤʠ ʟʦʨʫ, 

ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʚʤʽʥʥʷ ʯʠʪʘʪʠ ʰʨʠʬʪʦʤ ɹʨʘʡʣʷ, ʪʘ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʘʢʝ ʧʨʠʤʽʱʝʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʦʬʽʮʽʡʥʦʶ ʩʪʘʪʠʩʪʠʢʦʶ ʢʠʾʚʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʎʝʥʪʨʫ 

ʩʦʮʽʘʣʴʥʦʾ, ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ ʪʨʫʜʦʚʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʽʥʚʘʣʽʜʽʚ, ʚ ʋʢʨʘʾʥʽ 

ʤʝʰʢʘʻ ʙʣʠʟʴʢʦ 70 ʪʠʩʷʯ ʥʝʟʨʷʯʠʭ ʣʶʜʝʡ. ɺ ʩʚʽʪʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʮʷ ʮʠʬʨʘ 

ʩʷʛʘʻ 45 ʤʽʣʴʡʦʥʽʚ, ʧʨʦʪʝ ʥʝʦʬʽʮʽʡʥʽ ʜʞʝʨʝʣʘ ʥʘʟʠʚʘʶʪʴ ʮʠʬʨʫ ʚ ʪʨʠ ʨʘʟʠ 

ʙʽʣʴʰʫ. ɯ ʮʝ ʪʽʣʴʢʠ ʩʪʘʪʠʩʪʠʢʘ ʪʦʪʘʣʴʥʦ ʥʝʟʨʷʯʠʭ, ʘ ʱʝ ʚ ʨʘʟʠ ʙʽʣʴʰʝ 

ʩʣʘʙʦʟʦʨʠʭ, ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʷʢʠʭ, ʪʘʢʦʞ ʧʦʪʨʝʙʫʻ ʫʚʘʛʠ ʪʘ ʧʽʜʪʨʠʤʢʠ 

ʩʫʩʧʽʣʴʩʪʚʘ. ɸʣʝ ʮʝ ʱʝ ʥʝ ʚʩʝ, ʛʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʪʝ, ʱʦ ʣʠʰʝ 10% 

ʥʝʟʨʷʯʠʭ ʚʤʽʶʪʴ ʯʠʪʘʪʠ ʰʨʠʬʪʦʤ ɹʨʘʡʣʷ, ʷʢʠʡ ʻ ʧʦʢʘʟʥʠʢʦʤ ʛʨʘʤʦʪʥʦʩʪʽ 

ʩʝʨʝʜ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʣʶʜʝʡ. 

ʅʘʧʝʚʥʦ, ʥʝ ʤʘʣʦ ʭʪʦ ʙʘʯʠʚ, ʚ ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ ʪʘʢʪʠʣʴʥʽ ʩʭʝʤʠ ʟ 

ʦʧʠʩʦʤ ʧʨʠʤʽʱʝʥʥʷ ʘʙʦ ʡʦʛʦ ʧʣʘʥʦʤ ʦʧʠʩʘʥʠʤ ʰʨʠʬʪʦʤ ɹʨʘʡʣʷ. ɸʣʝ, ʪʘʢ 

ʷʢ ʥʝ ʚʩʽ ʥʝʟʨʷʯʽ ʚʦʣʦʜʽʶʪʴ ʰʨʠʬʪʦʤ ɹʨʘʡʣʷ, ʪʦ ʪʘʢʽ ʩʭʝʤʠ ʜʦʧʦʤʘʛʘʶʪʴ 

ʥʝ ʚʩʽʤ, ʽ ʟʛʽʜʥʦ ʥʘʚʝʜʝʥʦʾ ʚʠʱʝ ʩʪʘʪʠʩʪʠʢʠ, ʣʠʰʝ 10% ʣʶʜʝʡ ʟ ʚʘʜʘʤʠ 

ʟʦʨʫ ʟʤʦʞʫʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʩʭʝʤ. ʊʠʤ ʧʘʯʝ, ʪʘʢʽ 

ʪʘʙʣʠʯʢʠ ʥʝ ʪʘʢ ʣʝʛʢʦ ʟʥʘʡʪʠ ʫ ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ, ʷʢʱʦ ʣʶʜʠʥʘ ʥʝ 

ʙʘʯʠʪʴé. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʝʨʝʣʽʯʝʥʠʭ ʧʨʦʙʣʝʤ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʩʪʨʽʡ ʥʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ ʪʘʙʣʠʯʦʢ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʫʜʽʦ ʨʝʞʠʤʫ ʥʘʜʘʪʠ 

ʣʶʜʷʤ ʟ ʚʘʜʘʤʠ ʟʦʨʫ, ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʛʨʦʤʘʜʩʴʢʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ ʽ ʟ ʣʝʛʢʽʩʪʶ ʟʥʘʭʦʜʠʪʠ ʪʘʢʽ ʩʭʝʤʠ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʊʘʢʪʠʣʴʥʦ-ʟʚʫʢʦʚʘ ʤʥʝʤʦʩʭʝʤʘ. 

 

ʈʦʟʨʦʙʣʝʥʠʡ ʧʨʠʩʪʨʽʡ ʷʚʣʷʻ ʩʦʙʦʶ ʚʝʣʠʢʫ ʪʘʢʪʠʣʴʥʫ ʩʭʝʤʫ ʟ ʧʣʘʥʦʤ 

ʦʜʥʦʛʦ ʧʦʚʝʨʭʫ ʙʫʜʽʚʣʽ, ʥʘ ʷʢʦʤʫ ʚʽʜʦʙʨʘʞʝʥʽ ʚʩʽ ʢʣʶʯʦʚʽ ʧʨʠʤʽʱʝʥʥʷ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʽʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʙʫʜʠʥʢʫ ʪʘ ʘʚʘʨʽʡʥʦʾ ʝʚʘʢʫʘʮʽʾ. 

ʂʦʞʥʝ ʧʨʠʤʽʱʝʥʥʷ ʥʘ ʩʭʝʤʽ, ʤʦʞʝ ʙʫʪʠ ʧʦʟʥʘʯʝʥʦ ʥʦʤʝʨʦʤ, ʥʘʟʚʦʶ ʘʙʦ 

ʩʠʤʚʦʣʦʤ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʜʫʙʣʴʦʚʘʥʽ ʰʨʠʬʪʦʤ ɹʨʘʡʣʷ, ʪʘ ʷʚʣʷʶʪʴʩʷ 

ʤʝʭʘʥʽʯʥʦʶ ʢʥʦʧʢʦʶ, ʧʨʠ ʥʘʪʠʩʥʝʥʥʽ ʥʘ ʷʢʫ, ʧʨʠʩʪʨʽʡ ʦʟʚʫʯʫʻ ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʘʙʦ ʢʽʤʥʘʪʽ. ʊʘʢʦʞ ʧʫʥʢʪʠʨʦʤ 

ʧʦʟʥʘʯʝʥʽ ʰʣʷʭʠ, ʷʢʠʤʠ ʤʦʞʥʘ ʜʽʩʪʘʪʠʩʴ  ʜʦ ʧʝʚʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ. ʊʘʢ 

ʚʠʨʽʰʫʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʥʝʦʩʚʽʯʝʥʦʩʪʽ ʙʽʣʴʰʦʩʪʽ ʣʶʜʝʡ ʟ ʚʘʜʘʤʠ ʟʦʨʫ. 

ʊʘʢʦʞ ʮʝʡ ʧʨʠʩʪʨʽʡ ʤʘʻ ʩʧʝʮʽʘʣʴʥʠʡ ʟʚʫʢʦʚʠʡ ʤʘʷʯʦʢ, ʥʘ ʷʢʠʡ 

ʟʤʦʞʫʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʣʶʜʠ, ʧʦʜʽʙʥʠʡ ʜʦ ʪʦʛʦ ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʭʦʜʽ ʚ 

ʤʝʪʨʦ ʘʙʦ ʟʘʣʽʟʥʠʯʥʠʡ ʚʦʢʟʘʣ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʤʥʝʤʦʩʭʝʤʘ ʧʦʚʥʦʮʽʥʥʦ ʚʠʢʦʥʫʚʘʣʘ ʩʚʦʻ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚ ʧʨʠʤʽʱʝʥʥʽ ʩʧʝʮʽʘʣʴʥʫ ʧʽʜʣʦʛʫ, ʫ ʚʠʛʣʷʜʽ, 

ʥʘʧʨʠʢʣʘʜ, ʧʣʠʪʢʠ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʫʭʠʨʮʷʤʠ, ʷʢʽ ʚʽʜʙʠʚʘʶʪʴʩʷ 

ʪʨʦʩʪʠʥʦʶ. ʈʦʟʤʽʱʝʥʘ ʚʦʥʘ ʤʘʻ ʙʫʪʠ ʚ ʚʠʛʣʷʜʽ ʣʽʥʽʡ ʷʢʽ ʜʫʙʣʶʶʪʴ ʣʽʥʽʾ ʥʘ 

ʤʥʝʤʦʩʭʝʤʽ ʪʘ ʜʦʧʦʤʘʛʘʶʪʴ ʟʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʝʾ ʚ ʜʘʥʦʤʫ 

ʧʨʠʤʽʱʝʥʥʽ. 

 ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʠʩʪʨʽʡ - ʮʝ ʪʘʢʪʠʣʴʥʘ ʤʥʝʤʦʩʭʝʤʘ ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʪʘ ʧʨʠʤʽʱʝʥʴ ʚ 

ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ, ʚ ʟʨʫʯʥʦʤʫ ʜʣʷ ʣʶʜʝʡ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ ʧʦ ʟʦʨʫ ʚʠʛʣʷʜʽ. 

ɺʠʛʦʪʦʚʣʷʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʦʙ'ʻʢʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ 

ʚʽʜʧʦʚʽʜʥʦʾ ʤʽʩʮʶ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʭʝʤʠ. 

 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʚʪʦʨʽʚ: 

 

ʇʘʥʬʴʦʨʦʚ. ʆ.ɺ. ʈʘʜʯʝʥʢʦ ʂ.ʄ.- ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʋʢʨʘʾʥʘ 
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Annex for papers written in Ukrainian and Russian  

 

In the article the problem of navigating people with visual impairments 

in modern cities with a large number of public places and organizations that 

are constantly visited by many different people, including people with visual 

impairments, or only this category of people is described. The device that 

combines both conventional room plan for any person and a plan that can be 

used by people with visual disabilities, regardless of their ability to read Braille 

and preliminary idea of a room is presented. 

 

 

 

ʋʇʈɸɺʃɯʅʅʗ ʊɽʍʅʆɻɽʅʅʆ ɿɸɹʈʋɼʅɽʅʀʄʀ ɿɽʄʃʗʄʀ: 

ʄɽʊʆɼʆʃʆɻɯʏʅʀʁ ɯ ʇʈɸʂʊʀʏʅʀʁ ɸʉʇɽʂʊ 

 

ʉʘʢʘʣʴ ʆʢʩʘʥʘ 

 

 

ʋʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ, 

ʟʝʤʝʣʴ (ʭʽʤʽʯʥʦ, ʙʽʦʣʦʛʽʯʥʦ ʯʠ ʨʘʜʽʦʘʢʪʠʚʥʦ) ʧʨʠʡʤʘʶʪʴʩʷ, ʟʚʘʞʫʶʯʠ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ, ʨʠʟʠʢʠ ʽ ʥʘʩʣʽʜʢʠ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ. ʇʨʠ ʮʴʦʤʫ ʥʘʷʚʥʽʩʪʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʦʟʥʘʯʘʻ ʥʝʧʨʠʡʥʷʪʥʠʡ ʨʽʚʝʥʴ ʨʠʟʠʢʫ. ʈʠʟʠʢ 

ʤʘʻ ʤʽʩʮʝ ʟʘ ʫʤʦʚ, ʢʦʣʠ ʜʞʝʨʝʣʦ (ʟʘʙʨʫʜʥʶʶʯʘ ʨʝʯʦʚʠʥʘ) ʽ ʚʨʘʟʣʠʚʽ 

ʨʝʮʝʧʪʦʨʠ (ʥʘʩʝʣʝʥʥʷ, ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ, ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʡ ʝʣʝʤʝʥʪʠ 

ʣʘʥʜʰʘʬʪʫ) ʽʩʥʫʶʪʴ ʥʘ ʜʽʣʷʥʮʽ ʪʘ ʥʘʷʚʥʠʡ ʰʣʷʭ ʾʭ ʟʚôʷʟʢʫ, ʪʦʙʪʦ ʻ ʪ.ʟʚ. 

ʟʚôʷʟʢʠ ʟʘʙʨʫʜʥʝʥʥʷ (pollutant linkage). ɺʽʜʪʘʢ ʨʦʟʚʠʪʦʢ ʪʝʨʠʪʦʨʽʾ ʤʦʞʝ 

ʟʙʽʣʴʰʠʪʠ, ʘʙʦ ʩʧʨʠʯʠʥʠʪʠ, ʨʠʟʠʢ ʯʝʨʝʟ ʧʦʷʚʫ ʷʢ ʥʦʚʠʭ ʰʣʷʭʽʚ, ʪʘʢ ʽ 

ʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʧʨʠʡʥʷʪʪʽ 

ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ. ʆʩʦʙʣʠʚʘ ʨʦʣʴ ʧʨʠ ʮʴʦʤʫ ʚʽʜʚʦʜʠʪʴʩʷ ʧʨʦʮʝʩʫ 

ʧʣʘʥʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʜʘʪʥʽʩʪʴ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʢʨʠʪʝʨʽʷʤ. ʇʣʘʥʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʢʽʣʴʢʘ ʝʪʘʧʽʚ. ʅʘ 

ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʛʝʥʥʦ 

ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʆʮʽʥʢʘ ʧʦʣʷʛʘʻ, ʥʘʩʘʤʧʝʨʝʜ, ʫ ʚʠʷʚʣʝʥʥʽ 

ʽʩʪʦʨʠʯʥʠʭ ʧʝʨʝʜʫʤʦʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʦʪʝʥʮʽʘʣʫ ʷʢ 

ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʪʘʢ ʽ ʟʘ ʾʾ ʤʝʞʘʤʠ. ʅʘʩʘʤʧʝʨʝʜ ʦʮʽʥʶʶʪʴʩʷ 

ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʪʝʨʠʪʦʨʽʾ [1]: ʣʦʢʘʮʽʷ ʪʝʨʠʪʦʨʽʾ, ʾʾ ʫʩʪʨʽʡ (ʚʢʣʶʯʘʶʯʠ 

ʧʣʘʥ); ʧʦʪʦʯʥʝ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʪʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʷʭ; 

ʧʦʧʝʨʝʜʥʻ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʪʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʷʭ ʟʘ 

ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ; ʛʽʨʥʠʯʦʜʦʙʫʚʥʘ ʜʽʷʣʴʥʽʩʪʴ; ʪʠʧʠ ʟʘʙʨʫʜʥʝʥʴ, 

ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ; ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʧʘʜʢʠ ʟʘʙʨʫʜʥʝʥʥʷ; ˇʨʫʥʪʠ ʽ 

ʛʝʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; ʝʢʦʣʦʛʽʷ ʪʘ ʘʨʭʝʦʣʦʛʽʷ; ʧʽʜʟʝʤʥʽ ʡ ʧʦʚʝʨʭʥʝʚʽ 

ʚʦʜʠ; ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦʟʚʦʣʝʥʠʭ, ʩʪʠʭʽʡʥʠʭ ʽ ʨʦʟʯʠʱʝʥʠʭ ʟʚʘʣʠʱ; ʜʦʟʚʦʣʠ 

ʥʘ ʚʠʢʠʜʠ, ʨʦʟʤʽʱʝʥʥʷ ʘʙʦ ʜʦʙʫʚʘʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʟʘʟʥʘʯʝʥʦʾ ʦʮʽʥʢʠ 

ʧʘʨʘʤʝʪʨʽʚ ʪʝʨʠʪʦʨʽʾ ʬʦʨʤʫʻʪʴʩʷ ʾʾ ʧʦʯʘʪʢʦʚʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʪʝʨʠʪʦʨʽʾ ʽʣʶʩʪʨʫʻ ʧʦʪʝʥʮʽʡʥʽ ʟʚôʷʟʢʠ ʟʘʙʨʫʜʥʝʥʥʷ 
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ʽ ʦʭʦʧʣʶʻ ʜʞʝʨʝʣʘ ʙʫʜʴ-ʷʢʦʛʦ ʧʦʪʝʥʮʽʡʥʦ ʟʥʘʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʰʣʷʭʠ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʨʝʮʝʧʪʦʨʠ, ʷʢʽ ʚ ʢʽʥʮʝʚʦʤʫ 

ʨʘʭʫʥʢʫ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʢʦʞʥʝ ʜʞʝʨʝʣʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʠʥʥʦ ʤʘʪʠ ʟʚôʷʟʦʢ ʟ ʢʦʞʥʠʤ ʨʝʮʝʧʪʦʨʦʤ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʽ 

ʰʣʷʭʠ. ʄʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʧʝʨʚʽʩʥʫ ʦʮʽʥʢʫ ʨʠʟʠʢʫ ʽ ʧʦʚʠʥʥʘ 

ʧʝʨʝʛʣʷʜʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʦʥʦʚʣʝʥʠʭ ʜʘʥʠʭ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʧʝʨʽʦʜʠʯʥʽʩʪʶ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨ ʽ ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ, ʜʝ ʚʦʥʦ 

ʤʘʻ ʤʽʩʮʝ, ʘ ʪʘʢʦʞ ʥʝʟʘʙʨʫʜʥʝʥʽ ʜʽʣʷʥʢʠ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʦʮʽʥʢʠ, ʢʦʥʪʨʦʣʶ, ʤʦʥʽʪʦʨʠʥʛʫ, ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ. ɺʘʞʣʠʚʦ ʟʽʩʪʘʚʠʪʠ ʪʘʢʽ 

ʜʘʥʽ ʟ ʢʦʥʮʝʧʪʫʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ʪʝʨʠʪʦʨʽʾ ʟ ʤʝʪʦʶ ʧʦʚʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ 

ʤʦʞʣʠʚʠʭ ʟʚôʷʟʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ. ʈʠʟʠʢ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʙʘʛʘʪʦʨʽʚʥʝʚʠʤ 

ʧʽʜʭʦʜʦʤ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʚʠʷʚʣʝʥʠʭ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ, ʟʦʢʨʝʤʘ, 

ʱʦʜʦ ˇʨʫʥʪʽʚ, ʽ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʫʧʦʚʥʦʚʘʞʝʥʠʤʠ ʦʨʛʘʥʘʤʠ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, ʘ ʪʘʢʦʞ ʤʽʞʥʘʨʦʜʥʦʶ ʩʧʽʣʴʥʦʪʦʶ.  

ʅʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽ ʚʞʠʚʘʶʪʴʩʷ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ 

ʟʘʭʦʜʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʟʘʜʣʷ ʢʽʥʮʝʚʦʾ ʤʝʪʠ ï ʟʤʝʥʰʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʤʽʥʽʤʽʟʘʮʽʷ ʡʦʛʦ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ. 

ʊʝʭʥʦʛʝʥʥʦ ʟʘʙʨʫʜʥʝʥʽ ʟʝʤʣʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʶ 

ʩʧʝʮʠʬʽʢʦʶ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʥʝʤʦʞʣʠʚʦʩʪʽ ʾʭ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʠʯʘʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʥʝʙʝʟʧʝʢʦʶ ʪʘʢʠʭ ʟʝʤʝʣʴ ʜʣʷ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʯʘʩʪʢʦʚʝ ʾʭ ʚʠʣʫʯʝʥʥʷ. ʎʝ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʫ ʪʝʭʥʦʛʝʥʥʦ ʟʘʙʨʫʜʥʝʥʠʭ 

ʟʝʤʝʣʴ ʷʢ ʦʢʨʝʤʦʾ ʢʘʪʝʛʦʨʽʾ ʟʝʤʝʣʴ ʟʘ ʦʩʥʦʚʥʠʤ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʟʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʥʦʨʤ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ [2].  

ʅʘʚʝʜʝʥʠʡ ʧʽʜʭʽʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʛʝʥʥʦ ʟʘʙʨʫʜʥʝʥʠʤʠ ʟʝʤʣʷʤʠ ʚ 

ʋʢʨʘʾʥʽ, ʥʘʩʘʤʧʝʨʝʜ, ʩʪʦʩʫʻʪʴʩʷ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ ʽ ʟʦʥʠ ʙʝʟʫʤʦʚʥʦʛʦ 

(ʦʙʦʚôʷʟʢʦʚʦʛʦ) ʚʽʜʩʝʣʝʥʥʷ ʷʢ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʟʘʟʥʘʣʘ ʥʘʡʙʽʣʴʰʦʛʦ 

ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ, ʟ 

ʦʩʦʙʣʠʚʦʶ ʬʦʨʤʦʶ ʫʧʨʘʚʣʽʥʥʷ, ʟʝʤʣʽ ʷʢʦʾ ʚʠʚʝʜʝʥʽ ʟ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʦʙʽʛʫ ʽ ʚʽʜʤʝʞʦʚʫʶʪʴʩʷ ʚʽʜ ʩʫʤʽʞʥʦʾ ʪʝʨʠʪʦʨʽʾ. ɽʢʦʣʦʛʽʯʥʘ ʥʝʙʝʟʧʝʢʘ ʚ 

ʟʦʥʽ ʚʽʜʯʫʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʥʝ ʣʠʰʝ ʥʘʷʚʥʽʩʪʶ ʷʜʝʨʥʦ- ʪʘ ʨʘʜʽʘʮʽʡʥʦ-

ʥʝʙʝʟʧʝʯʥʠʭ ʦʙôʻʢʪʽʚ ʽ ʟʘʛʨʦʟʦʶ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʥʘʩʣʽʜʦʢ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ ʥʘ ʟʥʘʯʥʫ ʪʝʨʠʪʦʨʽʶ, ʘʣʝ ʽ 

ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʥʠʢʥʝʥʥʷ ʪʘʢʠʭ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʷʚʠʱ, ʷʢ ʣʽʩʦʚʽ ʧʦʞʝʞʽ, 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ ʧʽʜʪʦʧʣʝʥʥʷ ʡ ʦʩʫʰʝʥʥʷ ˇʨʫʥʪʽʚ, ʝʧʽʬʽʪʦʪʽʾ ʪʘ ʝʧʽʟʦʦʪʽʾ, 

ʽʥʰʠʭ ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʇʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʧʨʠʨʦʜʥʦʛʦ 

ʙʘʨôʻʨʘ ʥʘ ʰʣʷʭʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʟʘ ʾʾ ʤʝʞʽ, 

ʧʦʪʨʝʙʫʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ [3].  

ʇʦʪʝʥʮʽʘʣ ʪʝʨʠʪʦʨʽʾ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ ʽ ʟʦʥʠ ʙʝʟʫʤʦʚʥʦʛʦ 

(ʦʙʦʚôʷʟʢʦʚʦʛʦ) ʚʽʜʩʝʣʝʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʽ ʦʙʤʝʞʝʥʥʷ 

ʥʘ ʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʟʚʠʯʘʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʤʦʞʥʘ 

ʚʽʜʟʥʘʯʠʪʠ ʫ ʢʦʥʪʝʢʩʪʽ ʟʙʝʨʝʞʝʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʋʢʨʘʾʥʘ, 

ʟʘʡʤʘʶʯʠ ʤʝʥʰʝ 6 % ʧʣʦʱʽ ɭʚʨʦʧʠ ʋʢʨʘʾʥʘ ʚʦʣʦʜʽʻ 35 % ʾʾ 
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ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ [4]. ʅʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ ʩʚʽʪʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ ʚʽʜʟʥʘʯʝʥʦ 

ʨʦʣʴ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʣʷ ʜʦʙʨʦʙʫʪʫ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʟʘʭʦʜʠ, ʷʢʽ 

ʧʦʢʣʠʢʘʥʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʽ ʩʪʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ [5], 

ʟʦʢʨʝʤʘ ʱʦʜʦ ʩʠʩʪʝʤʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʡʦʛʦ ʨʝʩʫʨʩʠ 

ʽ ʬʫʥʢʮʽʾ ʧʨʦʜʫʢʫʶʪʴ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ, ʙʘʛʘʪʦ ʟ ʷʢʠʭ ʻ 

ʧʦʟʘʨʠʥʢʦʚʠʤʠ. ɺʽʜʪʘʢ ʙʫʜʴ- ʢ̫ʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʤʘʶʪʴ ʥʝʧʦʚʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʷʢʱʦ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʨʝʩʫʨʩʠ ʽ ʬʫʥʢʮʽʾ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʠʩʥʘʞʝʥʥʷ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ɿ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʫ ʧʨʠʨʦʜʥʦʤʫ ʩʪʘʥʽ ʥʘʡʙʽʣʴʰ 

ʪʠʧʦʚʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʇʦʣʽʩʩʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʪʨʠʤʢʠ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʙʘʨôʻʨʥʦʾ ʬʫʥʢʮʽʾ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ ʽ ʟʦʥʠ 

ʙʝʟʫʤʦʚʥʦʛʦ (ʦʙʦʚôʷʟʢʦʚʦʛʦ) ʚʽʜʩʝʣʝʥʥʷ, ʩʪʘʙʽʣʽʟʘʮʽʾ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ 

ʨʝʞʠʤʫ ʡ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʝʨʠʪʦʨʽʡ, ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ, ʩʧʨʠʷʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʶ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʢʘʟʦʤ 

ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʽʜ 26.04.2016 ʨ. ˉ 174/2016 ʩʪʚʦʨʝʥʦ 

ʏʦʨʥʦʙʠʣʴʩʴʢʠʡ ʨʘʜʽʘʮʽʡʥʦ-ʝʢʦʣʦʛʽʯʥʠʡ ʙʽʦʩʬʝʨʥʠʡ ʟʘʧʦʚʽʜʥʠʢ [6]. 

ʉʪʚʦʨʝʥʥʷ ʙʽʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʥʘ ʪʝʭʥʦʛʝʥʥʦ ʟʘʙʨʫʜʥʝʥʽʡ ʪʝʨʠʪʦʨʽʾ 

ʟʘʙʝʟʧʝʯʫʻ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʥʠʟʢʫ ʝʢʩʪʝʨʥʘʣʽʡ, 

ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʷʢʠʭ ʪʘ ʰʣʷʭʠ ʽʥʪʝʨʥʘʣʽʟʘʮʽʾ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʩʪʚʦʨʶʶʯʠ ʧʨʝʮʝʜʝʥʪ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ ʟ ʝʢʦʣʦʛʦ-

ʝʢʦʥʦʤʽʯʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʥʘ ʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ 

ʟʚʠʯʘʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. 
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Annex for papers written in Ukrainian and Russian  

 

An approach to decision-making regarding the use of technogenic 

contaminated territories based on analysis of the European experience 

governance of contaminated land is proposed. Governance decision is made in 

three phases considering pollutant linkage. The final goal of such a decision is 

to reduce pollution and minimize its negative effects that allow further use of 

the territory. This approach to governance technogenic contaminated 

territories in Ukraine, first of all, actual concerning the exclusion zone and 

zone of unconditional (obligatory) resettlement as part of the territory that has 

suffered the most radioactive contamination from the Chernobyl catastrophe, 

with a particular form of government, which land removed from economic 

circulation and dissociate it from contiguous territories. The potential of the 

exclusion zone and zone of unconditional (obligatory) resettlement, taking into 

account environmental and economic limitations on economic land use by 

conventional methods can be noted in the context of conservation and 

restoration of biodiversity. Establishment of the Biosphere Reserve on 

technogenic contaminated territory provide for the national economy of 

Ukraine a number of externalities, methods of assessment and ways 

internalization of which require additional research, create a precedent for 

development territories with environmental and economic limitations on 

economic land use by conventional methods. 

 

 

 

ʇɽʈʉʇɽʂʊʀɺʀ ʉʊɺʆʈɽʅʅʗ ʋ ɿʆʅɯ ɺɯɼʏʋɾɽʅʅʗ ʗɼɽʈʅʆɻʆ 

ʈɽɸʂʊʆʈʋ ɿ ʄɯʂʈʆʊɺɽʃɸʄʀ  

  

ʉʽʤʝʡʢʦ ʂ.ɺ.  

 

 

ʏʘʩʪʢʘ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚ ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʋʢʨʘʾʥʠ 

ʧʨʠʙʣʠʟʥʦ ʩʢʣʘʜʘʻ 54 %, ʦʜʥʘʢ ʜʦʮʽʣʴʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʯʘʩʪʠʥʘ 

ʝʥʝʨʛʦʙʣʦʢʽʚ ʧʨʘʮʶʶʪʴ ʚ ʨʝʞʠʤʽ ʧʦʜʦʚʞʝʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɼʘʥʝ 
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ʧʦʣʦʞʝʥʥʷ ʤʘʻ ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʦʜʥʘʢ, ʩ ʪʦʯʢʠ ʟʦʨʫ ʙʝʟʧʝʢʠ 

ɸɽʉ  ̒ʨʠʟʠʢ ʚʝʣʠʢʠʭ ʘʚʘʨʽʡ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʫ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʉʚʽʪʫ 

ʧʨʦʚʦʜʷʪʴʩʷ ʧʨʽʦʨʠʪʝʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʨʦʟʨʦʙʢʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʜʝʨʥʠʭ 

ʨʝʘʢʪʦʨʽʚ IV ʧʦʢʦʣʽʥʥʷ. ʄɸɻɸʊɽ ʜʦʟʚʦʣʷʻ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʜʘʥʠʭ ʨʝʘʢʪʦʨʽʚ ʣʠʰʝ ʟ 2020 ʨʦʢʫ, ʘ ʫ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥʘʭ ʉʚʽʪʫ ʟ ʥʦʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʚʝʜʝʥʦ ʚ ʝʣʝʢʪʨʦʤʝʨʝʞʫ ʨʝʘʢʪʦʨʠ ʧʦʢʦʣʽʥʥʷ çIII +è. 

ʅʘʫʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʋʢʨʘʾʥʠ ʪʘ ʩʧʽʚʧʨʘʮʷ ʟ ʧʨʦʚʽʜʥʠʤʠ ʩʚʽʪʦʚʠʤʠ 

ʢʦʤʧʘʥʽʷʤʠ ʟ ʩʬʝʨʠ ʨʦʟʨʦʙʢʠ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ɸɽʉ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ 

ʪʝʭʥʦʧʘʨʢ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʜʝʨʥʦʛʦ 

ʨʝʘʢʪʦʨʫ IV ʧʦʢʦʣʽʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ, ʜʦ ʜʦʩʣʽʜʞʝʥʴ ʫʩʪʘʥʦʚ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ ʪʘ ʅʽʤʝʯʯʠʥʠ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʷʢʦʩʪʽ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ ʤʽʢʨʦʪʚʝʣʽʚ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ɸɽʉ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ʪʝʨʦʨʠʩʪʠʯʥʽʡ ʟʘʛʨʦʟʽ (ʧʘʜʽʥʥʷ 

ʚʘʞʢʦʛʦ ʣʽʪʘʢʘ ʘʙʦ ʜʽʾ ʜʠʚʝʨʩʽʡʥʦʛʦ ʧʝʨʩʦʥʘʣʫ) [1], ʱʦ ʚ ʧʝʨʽʦʜ ʚʽʡʥʠ ʜʣʷ 

ʋʢʨʘʾʥʠ  ̒ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʦʶ ʟʘʛʨʦʟʦʶ. ɺʨʘʭʦʚʫʶʯʠ ʢʦʥʩʫʣʴʪʘʮʽʾ 

ʝʢʩʧʝʨʪʽʚ ɼʇ ʅɸɽʂ çɽʥʝʨʛʦʘʪʦʤè ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʽʢʨʦʪʚʝʣʠ ʚ 

ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʘʭ IV ʧʦʢʦʣʽʥʥʷ. 

ɺ ɯʥʩʪʠʪʫʪʽ ʛʘʟʫ ʅɸʅ ʋʢʨʘʾʥʠ ʩʪʚʦʨʝʥʽ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʢʣʶʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʜʣʷ ʤʽʢʨʦʪʚʝʣʽʚ ï ʧʽʨʦʚʫʛʣʝʮʶ [2-3]. ʇʨʦʚʝʜʝʥʦ ʨʷʜ 

ʜʦʩʣʽʜʞʝʥʥʴ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʜʝʨʞʫʚʘʪʠ ʧʽʨʦʚʫʛʣʝʮʴ ʥʘ ʤʦʜʝʣʽ 

ʤʽʢʨʦʪʚʝʣʘ [4-6]. ɿʘʚʜʷʢʠ ʚʧʣʠʚʫ ʧʣʘʟʤʠ ʤʽʢʨʦʨʦʟʨʷʜʫ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʧʦʣʷ [7] ʦʜʝʨʞʘʥʦ ʤʘʪʝʨʽʘʣ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʤʽʩʪʫ ʧʽʨʦʚʫʛʣʝʮʶ (ʚʽʜ 

2 ʜʦ 97%ʤʘʩ.).   

ɺʠʙʽʨ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʠʡ ʚʽʜʜʘʣʝʥʽʩʪʶ ʚʽʜ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ, ʙʫʜʽʚʥʠʮʪʚʦʤ ʫ ʩʭʦʚʠʱʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʷʜʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ 

ʥʘʷʚʥʽʩʪʴ ʫ ʤʽʩʪʽ ʉʣʘʚʫʪʠʯ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ (ʥʘʫʢʦʚʮʽʚ, ʽʥʞʝʥʝʨʽʚ, ʢʦʥʩʪʨʫʢʪʦʨʽʚ) ʷʢʽ ʧʨʘʮʶʚʘʣʠ ʫ 

ʘʪʦʤʥʽʡ ʝʥʝʨʛʝʪʠʮʽ ʪʘ ʤʘʶʪʴ ʜʦʩʚʽʜ ʚʠʚʦʜʫ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ. 

ʄʦʞʣʠʚʽ ʜʞʝʨʝʣʘ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ: ʧʨʦʛʨʘʤʘ Generation 

IV International Forum, ʧʨʦʛʨʘʤʘ EURATOM, ʄʽʞʥʘʨʦʜʥʠʡ ʧʨʦʝʢʪ 

ʨʦʟʨʦʙʢʠ ʽʥʥʦʚʘʮʽʡʥʠʭ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚ  ̔ʧʘʣʠʚʥʠʭ ʮʠʢʣʽʚ (INPRO). 
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ɸʥʦʪʘʮʽʷ: ʈʦʙʦʪʫ ʧʨʠʩʚʷʯʝʥʦ ʚʠʨʽʰʝʥʥʶ ʧʠʪʘʥʴ ʦʮʽʥʢʠ ʩʪʘʥʫ ʪʘ ʨʽʚʥʷ 

ʙʝʟʧʝʢʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟʫ, ʚ ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ  

ʘʧʨʦʢʩʠʤʫʶʯʘ ʬʫʥʢʮʽʷ ʌʫʨʴʻ,  ʦʮʽʥʢʘ ʙʝʟʧʝʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʥʘʷʚʥʽʩʪʶ 

ʚʽʜʭʠʣʝʥʴ ʨʝʘʣʴʥʦʛʦ  ʧʨʦʬʽʣʶ ʤʝʨʝʞʽ ʚʽʜ ç̔ ʜʝʘʣʴʥʦʛʦè ʪʘ ʟʘ ʧʦʚʝʜʽʥʢʦʶ  
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ʨʦʟʧʦʜʽʣʝʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ʈɯʉ) ʤʦʞʫʪʴ ʧʽʜʜʘʚʘʪʠʩʷ ʟʦʚʥʽʰʥʽʤ 

ʚʧʣʠʚʘʤ, ʷʢʽ ʤʦʞʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʷʢ ʪʝʭʥʽʯʥʽ ʟʙʦʾ, ʚʪʦʨʛʥʝʥʥʷ, 

ʘʥʦʤʘʣʴʥʘ ʧʦʚʝʜʽʥʢʘ, ʘʪʘʢʠ ʥʘ ʈɯʉ.  

ʈʦʟʛʣʷʜʘʶʯʠ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʈɯʉ ʘʥʘʣʽʟ 

ʪʨʘʬʽʢʫ ʪʘ ʡʦʛʦ ʘʥʦʤʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʥʘ ʧʨʠʢʣʘʜʽ ʨʝʘʣʴʥʦʾ ʢʦʤʧʶʪʝʨʥʦʾ 
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ʤʝʨʝʞʽ ʤʦʞʥʘ ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʥʷ  ʚʽʜʭʠʣʝʥʴ ʪʨʘʬʽʢʫ ʤʝʨʝʞʝʚʠʭ 

ʧʨʠʩʪʨʦʾʚ ʚʽʜ çʽʜʝʘʣʴʥʦʾè ʧʦʚʝʜʽʥʢʠ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʙʝʟʧʝʢʠ ʤʝʨʝʞʽ ʪʘ 

ʩʠʩʪʝʤʠ ʚʮʽʣʦʤʫ.  

ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʈɯʉ ʯʠ ʢʦʤʧʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʠʛʥʘʪʫʨ [1]  ʘʙʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ ʤʝʨʝʞʽ 

[2].  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʈɯʉ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʩʠʛʥʘʪʫʨ 

ʥʝʜʦʮʽʣʴʥʦ ʫ ʟʚʷʟʢʫ ʟ  ʥʠʟʴʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʩʪʽʡʥʦʛʦ 

ʦʥʦʚʣʝʥʥʷ ʪʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʶ ʚʠʤʦʛ ʜʦ ʩʚʦʻʯʘʩʥʦʩʪʽ.  

ʇʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʻ ʾʭ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʪʘ 

ʘʜʘʧʪʦʚʘʥʽʩʪʴ, ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ, ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ ʥʘ ʈɯʉ. 

ʅʝʜʦʣʽʢʘʤʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʘ ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʦʤʠʣʦʢ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʨʦʜʫ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʘʥʦʤʘʣʽʡ ʪʨʘʬʽʢʫ. 

ʄʝʪʦʜʠ ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟʫ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʴʥʦʾ 

ʧʦʚʝʜʽʥʢʠ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ, ʪʘʢ ʷʢ ʚ ʾʭ ʦʩʥʦʚʫ ʧʦʢʣʘʜʝʥʠʡ ʧʨʠʥʮʠʧ 

ʜʝʢʦʤʧʦʟʠʮʽʾ ʜʠʥʘʤʽʯʥʦʛʦ ʨʷʜʫ, ʷʢʠʡ ʧʽʜʣʷʛʘʻ ʘʥʘʣʽʟʫ [1]. ʇʦʨʷʜ ʟ 

ʜʦʩʪʘʪʥʴʦ ʨʦʟʨʦʙʣʝʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟʫ ʽʩʥʫʶʪʴ ʧʨʦʙʣʝʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʫʪʚʦʨʶʶʯʠʭ ʬʫʥʢʮʽʡ ʜʣʷ ʚʝʡʚʣʝʪ-ʧʝʨʝʪʚʦʨʝʥʴ 

ʪʘ ʩʧʦʩʦʙʽʚ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʪʘʣʽʟʘʮʽʾ, ʘʧʨʦʢʩʠʤʘʮʽʾ. ʊʘʢʦʞ 

ʧʨʦʙʣʝʤʦʶ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟ ʧʨʦ ʘʥʦʤʘʣʴʥʽʩʪʴ 

ʧʦʚʝʜʽʥʢʠ ʪʨʘʬʽʢʫ [2,3 ] ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ ʚʝʡʚʣʝʪʽʚ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʘʥʦʛʦ ʨʽʚʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺʝʡʚʣʝʪ-ʘʥʘʣʽʟ (ɺɸ) 

ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ [5;6] ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʘʣʛʦʨʠʪʤʠ: 

- ʘʣʛʦʨʠʪʤ ʥʘ ʦʩʥʦʚʽ ʜʠʩʢʨʝʪʥʦʛʦ ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟʫ ʤʝʨʝʞʝʚʦʛʦ 

ʪʨʘʬʽʢʫ; 

- ʘʣʛʦʨʠʪʤ ɹʨʦʜʩʴʢʦʛʦ-ɼʘʨʭʦʚʩʢʦʛʦ; 

- ʘʣʛʦʨʠʪʤ ʥʘ ʦʩʥʦʚʽ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ ʚʝʡʚʣʝʪ-ʢʦʝʬʽʮʽʻʥʪʽʚ; 

- ʘʣʛʦʨʠʪʤ ʥʘ ʦʩʥʦʚʽ ʤʘʢʩʠʤʫʤʫ ʢʚʘʜʨʘʪʽʚ ʚʝʡʚʣʝʪ-ʢʦʝʬʽʮʽʻʥʪʽʚ. 

ʅʘʚʝʜʝʥʽ ʚʠʱʝ ʘʣʛʦʨʠʪʤʠ ʘʥʘʣʽʟʫʶʪʴ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʷʢ: ʧʦʤʠʣʢʠ 

ʧʝʨʰʦʛʦ ʨʦʜʫ, ʧʦʤʠʣʢʠ ʜʨʫʛʦʛʦ ʨʦʜʫ, ʢʽʣʴʢʽʩʪʴ ʧʨʘʚʠʣʴʥʦ ʚʠʷʚʣʝʥʠʭ 

ʘʥʦʤʘʣʽʡ.  

ɼʠʩʢʨʝʪʥʠʡ ɺɸ [7] ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ 

ʘʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʬʽʢʫ ʤʝʨʝʞʽ ʟʘ ʧʝʚʥʠʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ itD  ʽ. ʤʘʻ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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    t,kb  , t,kd  - ʜʝʪʘʣʽʟʫʶʯʽ ʢʦʝʬʽʮʽʻʥʪʠ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʤʘʩʰʪʘʙʫkʪʘ ʣʘʛʫ

t. 

ʇʝʨʰʘ ʩʫʤʘ ʚ (1) ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʨʝʥʜ ʽ ʮʠʢʣʽʯʥʽ ʩʢʣʘʜʦʚʽ ʪʨʘʬʽʢʫ, ʘ 

ʜʨʫʛʘ - ʟʥʘʯʝʥʥʷ ʬʣʫʢʪʫʘʮʽʡ ʥʘ ʜʘʥʠʭ ʽʥʪʝʨʚʘʣʘʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʘʢʪʠʚʥʽʩʪʴ (ʘʥʦʤʘʣʴʥʽʩʪʴ) ʩʫʙ'ʻʢʪʽʚ ʤʝʨʝʞʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʦʭʘʩʪʠʯʥʦʾ 

ʢʦʤʧʦʥʝʥʪʠ 

ɺ ʨʦʙʦʪʘʭ  [5, 8]  ʚʠʟʥʘʯʝʥʥʷ ʘʥʦʤʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʪʨʘʬʽʢʫ ʚ ʈɯʉ 

ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ çʽʜʝʘʣʴʥʦʛʦè ʪʘ ʨʝʘʣʴʥʦʛʦ ʪʨʘʬʽʢʫ 

ʰʣʷʭʦʤ ʦʮʽʥʢʠ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʾʭ ʨʽʟʥʠʮʴ.  

ɸʥʦʤʘʣʴʥʽʩʪʴ ʪʨʘʬʽʢʫ  ʈɯʉ ʚ  [9] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʥʘ 

ʚʠʷʚʣʝʥʥʽ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʫ ʤʦʜʝʣʽ ʚʠʜʫ 

(2). ʇʝʨʝʚʘʛʘʤʠ ʪʘʢʠʭ ʤʦʜʝʣʝʡ  ʻ  ʾʭ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʨʦʟʧʦʜʽʣʽʚ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʘʷʚʥʦʩʪʽ ʘʧʨʽʦʨʥʠʭ ʜʘʥʠʭ ʽ ʤʦʞʣʠʚʽʩʪʴ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʨʷʜ ʟ ʚʠʙʽʨʢʦʚʠʭ ʟʥʘʯʝʥʴ. 
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ʜʝ  n  -  ʢʨʦʢ, ʥʘ ʷʢʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ; 

      0n -  ʦʮʽʥʢʘ ʤʦʤʝʥʪʫ ʚʠʥʠʢʥʝʥʥʷ ʘʥʦʤʘʣʽʾ. 

       10 ¢¢n  

ɺʠʩʥʦʚʦʢ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʘʥʦʤʘʣʴʥʦʛʦ ʚʠʢʠʜʫ ʧʨʠʡʤʘʻʪʴʩʷ ʥʝ ʚ ʫʩʽʡ 

ʨʝʘʣʽʟʘʮʽʾ, ʘ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʢʨʦʮʽ. ɼʘʥʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ 

ʜʠʥʘʤʽʯʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ ʚ ʤʝʨʝʞʽ ʽ ʰʚʠʜʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʠʭ. 

ɸʣʛʦʨʠʪʤ ʯʽʪʢʦ ʚʠʟʥʘʯʘʻ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʽ ʢʽʥʮʷ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʪʨʘʬʽʢʫ 

ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʰʫʤʫ ʽ ʨʽʚʥʽ ʰʫʤʫ, ʱʦ ʜʦʨʽʚʥʶʻ ʨʽʚʥʶ ʩʠʛʥʘʣʫ.  

ɺ ʨʦʙʦʪʽ [11] ʥʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ ʦʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ ʷʚʣʷʶʪʴʩʷ ʤʝʪʦʜʠ ɺɸ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʝʡʚʣʝʪ-ʜʝʢʦʤʧʦʟʠʮʽʾ ʘʥʘʣʽʟʦʚʘʥʦʛʦ, ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ, ʩʠʛʥʘʣʫ. ɺʝʡʚʣʝʪ-ʜʝʢʦʤʧʦʟʠʮʽʷ ʜʦʟʚʦʣʷʻ 

ʧʨʝʜʩʪʘʚʠʪʠ ʘʥʘʣʽʟʦʚʘʥʠʡ ʤʝʨʝʞʝʚʠʡ ʪʨʘʬʽʢ ʫ ʚʠʛʣʷʜʽ ʥʘʙʦʨʫ ʚʝʡʚʣʝʪ-

ʢʦʝʬʽʮʽʻʥʪʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʦʚʫ ʩʪʘʪʠʩʪʠʯʥʫ ʚʠʙʽʨʢʫ, ʱʦ ʤʘʻ 

ʩʚʦʾ ʚʣʘʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ɸʣʛʦʨʠʪʤ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʩʫʤʽ ʢʚʘʜʨʘʪʽʚ ʚʝʡʚʣʝʪ-ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʻ 

ʚʝʣʠʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʣʷ ʚʝʡʚʣʝʪʽʚ ʍʘʘʨʘ ʥʘ ʚʝʨʭʥʽʭ ʨʽʚʥʷʭ 

ʨʦʟʢʣʘʜʘʥʥʷ. ɸʣʝ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʚʽʢʥʘ ʘʥʘʣʽʟʫ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʾ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ 

ʪʘʢʦʞ ʟʨʦʩʪʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʦʚʦʛʦ ʚʠʷʚʣʝʥʥʷ.   
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ɺʠʜʽʣʝʥʥʷ ʥʝ ʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ.  

ʇʨʦʙʣʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʧʦʚʷʟʘʥʘ ʟ ʯʘʩʪʢʦʚʦʶ 

ʥʝʟʜʽʡʩʥʝʥʥʽʩʪʶ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʜʨʫʛʦʛʦ ʨʦʜʫ ʚ ʘʣʛʦʨʠʪʤʘʭ 

ʧʦʚʷʟʘʥʠʭ ʽʟ ʘʥʘʣʽʟʦʤ ʚʝʡʚʣʝʪ-ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʘ ʟʥʘʯʥʦʶ ʩʢʣʘʜʥʽʩʪʶ ʪʘ 

ʨʝʩʫʨʩʦʻʤʥʽʩʪʶ ʘʣʛʦʨʠʪʤʽʚ ʜʠʩʢʨʝʪʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʪʘ ʘʣʛʦʨʠʪʤʫ 

ɹʨʦʜʩʴʢʦʛʦ-ɼʘʨʭʦʚʩʢʦʛʦ.  

ʂʨʽʤ ʪʦʛʦ, ʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʙʫʜʫʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʠ ʘʥʘʣʽʟʽ ʪʨʘʬʽʢʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟʘ 

ʫʤʦʚʠ, ʢʦʣʠ ʙʫʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ  ʚʠʙʦʨʫ ʤʘʢʩʠʤʘʣʴʥʦ 

ʘʜʝʢʚʘʪʥʦʾ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʬʫʥʢʮʽʾ ʪʘ ʪʨʘʢʪʦʚʮʽ ʘʧʨʦʢʩʠʤʫʶʯʠʭ ʪʘ 

ʜʝʪʘʣʽʟʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʦʢʨʝʤʫ ʩʪʘʪʠʩʪʠʯʥʫ ʚʠʙʽʨʢʫ ʟ 

ʧʘʨʘʤʝʪʨʘʤʠ ʤʘʩʰʪʘʙʫk  ʪʘ ʟʩʫʚʫt. 

ʄʝʪʘ ʩʪʘʪʪʽ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ 

ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʬʫʥʢʮʽʾ  ʌʫʨʴʻ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ  ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟʫ ʪʨʘʬʽʢʫ 

ʈɯʉ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʨʝʩʫʨʩʦʻʤʥʽʩʪʴ ʤʝʪʦʜʫ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʜʦʩʪʦʚʽʨʥʦʩʪʽ   ʪʘ ʤʽʥʽʤʘʣʴʥʽʡ ʟʘʪʨʠʤʮʽ ʦʮʽʥʶʚʘʥʥʷ 

ʽʜʝʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʬʽʣʴ ʈɯʉ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʡʦʛʦ ʚʽʜ çʽʜʝʘʣʴʥʦʩʪʽè, ʱʦ 

ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʷʢ ʘʥʦʤʘʣʴʥʫ ʧʦʚʝʜʽʥʢʫ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʷʢʦʩʪʽ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʬʫʥʢʮʽʾ ʨʷʜʫ ʌʫʨʴʻ: 
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      k  - ʧʦʨʷʜʦʢ ʚʝʡʚʣʝʪʫ, ʛʘʨʤʦʥʽʢʘ ʨʷʜʫ ʌʫʨʴʻ; 

      N  - ʜʦʚʞʠʥʘ ʧʝʨʽʦʜʫ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʪʨʘʬʽʢʫ; 

      )( itT  - ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʫ ʪʨʘʬʽʢʫ ʟʘ ʚʽʜʧʦʚʽʜʥʠʡ ʜʝʪʘʣʽʟʫʶʯʠʡ 

ʧʝʨʽʦʜ. 
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ʇʝʨʝʚʘʛʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʷʜʫ ʌʫʨʴʻ ʚ ʷʢʦʩʪʽ ʤʘʩʰʪʘʙʫʶʯʦʾ ʬʫʥʢʮʽʾ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʭʽʜʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʨʷʜʫ ï 

ʪʨʘʬʽʢʫ ʤʝʨʝʞʽ ï ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʪʨʘʬʽʢʫ ʥʝ ʚʪʨʘʯʘʻʪʴʩʷ ʟʘ 

ʙʫʜʴ-ʷʢʦʛʦ ʨʽʚʥʷ ʜʝʪʘʣʽʟʘʮʽʾ ʯʠ ʜʠʩʢʨʝʪʠʟʘʮʽʾ. ʅʝʜʦʣʽʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʷʜʫ ʌʫʨʴʻ ʫ ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟʽ ʻ ʟʘʣʝʞʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʮʠʢʣʽʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪ ʚʽʜ ʤʘʩʰʪʘʙʫ ʜʠʩʢʨʝʪʠʟʘʮʽʾ, ʰʠʨʠʥʠ ʚʽʢʥʘ ʚʝʡʚʣʝʪʫ.  

ɸʥʘʣʽʟ ʪʨʘʬʽʢʘ ʥʘ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʧʨʦʚʝʜʝʥʠʡ ʥʘ ʦʩʥʦʚʽ  ʣʦʛï

ʬʘʡʣʫ ʩʘʡʪʫ ʬʦʨʫʤʫ (zadrots.ru) ʟ 1 976 000 ʟʘʧʠʩʽʚ ʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ  

ʽʥʬʦʨʤʘʮʽʶ  ʧʨʦ IP ï ʘʜʨʝʩʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʟʘʧʠʪ ʢʦʨʠʩʪʫʚʘʯʘ, ʜʘʪʘ ʪʘ ʯʘʩ 

ʢʦʣʠ ʙʫʚ ʟʜʽʡʩʥʝʥʠʡ ʟʘʧʠʪ, ʙʨʘʫʟʝʨ ʪʘ ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʚʽʜʧʦʚʽʜʴ, ʨʝʬʝʨʝʨ. ʆʩʥʦʚʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʪʨʘʬʽʢʫ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ 

ʤʝʪʦʜʫ ʻ ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ )( itT ʪʘ ʯʘʩ it . ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʦʙʨʘʥʠʡ ʜʦʙʦʚʠʡ ʽʥʪʝʨʚʘʣ t=24 ʛʦʜ. ʟ ʧʦʛʦʜʠʥʥʦʶ 

ʜʠʩʢʨʝʪʠʟʘʮʽʻʶ ʪʨʘʬʽʢʫ. ʐʠʨʠʥʘ ʚʝʡʚʣʝʪʫ ʩʢʣʘʜʘʻ N=6 ʛʦʜ. ʇʝʨʽʦʜ 

ʜʦʙʦʚʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ   ʨʦʟʙʠʪʠʡ ʧʦʛʦʜʠʥʥʦ  ʥʘ 4 ʧʝʨʽʦʜʠ: 

[ ]00.1200.061 -ÍN , ] ]00.1800.122 -ÍN ,  ] ]00.2400.183 -ÍN , 

] ]00.0600.244 -ÍN . ɼʠʩʢʨʝʪʠʟʦʚʘʥʠʡ ʪʨʘʬʽʢ ʟʘ 4 ʜʦʙʠ (96 ʛʦʜʠʥ), 

ʧʦʛʦʜʠʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ.1. 

 

 

ʈʠʩ.1. ɼʠʩʢʨʝʪʠʟʦʚʘʥʠʡ  ʪʨʘʬʽʢ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʤʝʨʝʞʽ  ʟʘ ʧʝʨʽʦʜ 24.01.2017ʨ. - 27.01.2017ʨ. 

ɸʧʨʦʢʩʠʤʘʮʽʶ ʜʠʩʢʨʝʪʠʟʦʚʘʥʦʛʦ ʪʨʘʬʽʢʫ ʜʣʷ ʦʙʨʘʥʦʛʦ ʧʝʨʽʦʜʫ 

ʧʨʦʚʦʜʠʤʦ ʜʣʷ k -ʾ ʛʘʨʤʦʥʽʢʠ  ʨʷʜʫ ʌʫʨʴʻ (¤=,1k ) ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ 

ʘʧʨʦʢʩʠʤʫʶʯʠʭ ʽ ʜʝʪʘʣʽʟʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ t,kb  , t,kd   ʟ ʧʘʨʘʤʝʪʨʘʤʠ 

ʤʘʩʰʪʘʙʫkʪʘ ʟʩʫʚʫt, ʩʠʥʪʝʟʦʤ ʤʘʩʰʪʘʙʫʶʯʦʾ ʬʫʥʢʮʽʾ ʚʠʜʫ (4) ʪʘ 
ʨʦʟʨʘʭʫʥʢʦʤ ʪʨʝʥʜʦʚʠʭ ʨʽʚʥʽʚ ʚʝʡʚʣʝʪ-ʤʦʜʝʣʽ. ʂʨʠʪʝʨʽʻʤ ʷʢʦʩʪʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʠʙʦʨʦʤ ʥʘʡʢʨʘʱʦʾ ʛʘʨʤʦʥʽʢʠ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʬʫʥʢʮʽʾ ʻ 

ʤʽʥʽʤʽʟʘʮʽʷ ʧʦʭʠʙʢʠ ʘʧʨʦʢʩʠʤʘʮʽʾ: 
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ʜʝ )( ik tT  - ʪʨʝʥʜʦʚʽ ʨʽʚʥʽʚ ʚʝʡʚʣʝʪ-ʤʦʜʝʣʽ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ k . 

ʇʨʦʮʝʩ ʚʠʙʦʨʫ ʚʝʡʚʣʝʪʫ, ʷʢʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʦʙʨʘʞʘʻ 

ʨʝʘʣʴʥʠʡ ʪʨʘʬʽʢ ʻ ʽʪʝʨʘʮʽʡʥʠʤ ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ  k =1, k =2, k=3,é.. k
=m  ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʧʦʭʠʙʢʠ ʘʧʨʦʢʩʠʤʘʮʽʾ. ʂʨʠʪʝʨʽʻʤ 

ʟʫʧʠʥʢʠ ʻ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʢʠ ʘʧʨʦʢʩʠʤʘʮʽʾ ks  ʟʘ  

ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʬʽʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟʫ ʧʨʠʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2. ʇʦʧʝʨʝʜʥʽ ʚʠʩʥʦʚʢʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʘʥʦʤʘʣʽʾ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘ ʟʦʥʘʤʠ, ʚ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ 

ʟʤʦʜʝʣʴʦʚʘʥʦʛʦ ʪʨʘʬʽʢʫ ʥʘʜ ʨʝʘʣʴʥʠʤ [12]. 

ɼʣʷ ʙʽʣʴʰ ʤʘʪʝʤʘʪʠʯʥʦ ʢʦʨʝʢʪʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʘʥʦʤʘʣʴʥʦʩʪʽ ʪʨʘʬʽʢʫ ʫ 

ʚʠʟʥʘʯʝʥʽ ʯʘʩʦʚʽ ʧʨʦʤʽʞʢʠ ʯʠ ʤʦʤʝʥʪʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ  ʘʥʘʣʽʟ 

ʜʠʥʘʤʽʢʠ ʘʧʨʦʢʩʠʤʫʶʯʠʭ ʪʘ ʜʝʪʘʣʽʟʫʶʯʠʭ  ʢʦʝʬʽʮʽʻʥʪʽʚ.  

 
ʈʠʩ.2. ɺʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʟʘ ʘʥʘʣʽʟʦʤ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʬʫʥʢʮʽʾ ʌʫʨʴʻ 
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 c 

d 
 

a- [ ]00.1200.061 -ÍN , b - ] ]00.1800.122 -ÍN , 

 c - ] ]00.2400.183 -ÍN ,  d - ] ]00.2400.183 -ÍN . 

ɿʛʽʜʥʦ ʟ ʪʝʦʨʝʤʦʶ ɻʘʫʩʩʘ-ʄʘʨʢʦʚʘ [13] ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʨʝʪʽʡ ʫʤʦʚʽ 

ʪʝʦʨʝʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʾ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʬʫʥʢʮʽʾ 

ʧʨʠ ʥʝʟʥʘʯʥʽʡ ʟʤʽʥʽ ʫʤʦʚ ʤʦʜʝʣʶʚʘʥʥʷ ʯʠ, ʥʘʧʨʠʢʣʘʜ, ʤʘʩʠʚʫ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʨʝʪʽʡ ʫʤʦʚʽ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʧʣʠʚ 

ʩʪʦʨʦʥʥʽʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʫʤʦʚʠ 

ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ,  ʦʜʥʦʨʽʜʥʦʩʪʽ ʪʨʘʬʽʢʫ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʧʣʠʚʫ ʩʪʦʭʘʩʪʠʯʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʧʨʦʚʝʜʝʥʠʡ ʌʫʨʴʻ-ʘʥʘʣʽʟ ʚʝʡʚʣʝʪʽʚ ʤʘʩʰʪʘʙʫk  (ʧʨʠ ʫʤʦʚʽ 

ůk=min)  ʥʘ ʦʩʥʦʚʽ ñʢʦʚʟʢʠʭ ʚʽʢʦʥè ʧʨʠ  ʟʩʫʚʽ (ʣʘʛʫ) t=1 ʛʦʜʠʥʘ.  ʇʨʠ 

ʚʠʟʥʘʯʝʥʽʡ ʰʠʨʠʥʽ ʚʽʢʥʘ ʘʧʨʦʢʩʠʤʘʮʽʾ N=6 ʛʦʜʠʥ ʪʘ ʧʦʛʦʜʠʥʥʽʡ 

ʜʠʩʢʨʝʪʠʟʘʮʽʾʾ ʪʨʘʬʽʢʫ ʧʨʦʚʝʜʝʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʬʽʢʫ ʧʨʦʪʷʛʦʤ 

ʜʦʙʦʚʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʽ 

ʜʝʪʘʣʽʟʫʶʯʽ ʢʦʝʬʽʮʽʻʥʪʠ 1, =tkb , 1, =tkd , ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ 

ʩʪʘʪʠʩʪʠʯʥʫ ʚʠʙʽʨʢʫ, ʱʦ ʤʘʻ ʩʚʦʾ ʚʣʘʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩ.3.) 
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                             a                                                            b 

ʈʠʩ. 5. ɸʥʘʣʽʟ ʘʥʦʤʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʪʨʘʬʽʢʫ  ʥʘ ʯʘʩʦʚʦʤʫ ʧʨʦʤʽʞʢʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 

ʧʝʨʽʦʜ 24.01.2017ʨ.(06:00:00)  - 25.01.2017ʨ.(06:00:00) 

ʘ- ʘʧʨʦʢʩʠʤʫʶʯʽ ʢʦʝʬʽʮʽʻʥʪʠ, b- ʜʝʪʘʣʽʟʫʶʯʽ ʢʦʝʬʽʮʽʻʥʪʠ. 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 3 ʨʽʟʢʘ ʟʤʽʥʘ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʚʢʘʟʘʥʽ 

ʧʝʨʽʦʜʠ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʩʪʦʨʦʥʥʽʭ ʬʘʢʪʦʨʽʚ, 

ʩʪʦʭʘʩʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʰʫʤʽʚ, ʱʦ ʤʦʞʝ ʪʨʘʢʪʫʚʘʪʠʩʷ ʷʢ ʘʥʦʤʘʣʽʷ 

ʪʨʘʬʽʢʫ. 

ɺʠʩʥʦʚʢʠ ʽ ʧʨʦʧʦʟʠʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʤʝʪʦʜʠʢʠ 

ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟʫ  ʜʦʩʷʛʥʫʪʦ ʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʨʝʩʫʨʩʦʻʤʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ 

ʘʥʘʣʽʟʫ ʪʨʘʬʽʢʫ ʤʝʨʝʞʽ ʥʘ ʧʨʝʜʤʝʪ ʚʠʷʚʣʝʥʥʷ ʡʦʛʦ ʘʥʦʤʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ. 

 ɺʠʢʦʨʠʩʪʘʥʷ ʚ ʷʢʦʩʪʽ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʬʫʥʢʮʽʾ ʨʷʜʫ ʌʫʨʴʻ ʜʘʻ ʟʤʦʛʫ 

ʧʨʦʚʦʜʠʪʠ ʪʘ ʚʠʷʚʣʷʪʠ ʥʝ ʪʽʣʴʢʠ ʪʨʝʥʜʠʚ ʪʨʘʬʽʢʫ, ʷʢ ʜʠʥʘʤʽʯʥʦʤʫ ʨʷʜʫ, 

ʘʣʝ ʡ ʚʠʷʚʣʷʪʠ ʡʦʛʦ ʮʠʢʣʽʯʥʽ ʩʢʣʘʜʦʚʽ.  

ʇʦʙʫʜʦʚʘ ʽʜʝʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʬʽʣʶ ʪʨʘʬʽʢʫ ʟʘ ʢʨʠʪʝʨʽʻʤ ʤʽʥʽʤʘʣʴʥʦʾ 

ʧʦʭʠʙʢʠ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʘʻ ʟʤʦʛʫ ʧʨʦʚʦʜʠʪʠ ʧʦʨʽʚʥʷʥʥʷ ʡʦʛʦ ʟ ʨʝʘʣʴʥʠʤ 

ʪʨʘʬʽʢʦʤ ʪʘ ʚʠʷʚʣʷʪʠ ʟʦʥʠ ʘʥʦʤʘʣʴʥʦʩʪʽ. 

ʆʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʘʧʨʦʢʩʠʤʫʶʯʽ ʪʘ ʜʝʪʘʣʽʟʫʶʯʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʚʣʘʩʥʫ 

ʩʪʘʪʠʩʪʠʯʥʫ ʚʠʙʽʨʢʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʘʥʦʤʘʣʴʥʦʩʪʽ ʪʨʘʬʽʢʫ ʧʨʠ ʘʥʘʣʽʟʽ ʾʭ ʟʤʽʥʠ (ʥʝʚʠʢʦʥʘʥʥʽ ʪʨʝʪʴʦʾ ʫʤʦʚʠ 

ɻʘʫʩʘ-ʄʘʨʢʦʚʘ). 

ʇʦʜʘʣʴʰʠʤ ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘʤʠ ʚʚʘʞʘʻʪʴʩʷ ʜʦʮʽʣʴʥʠʤ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ,  ʧʦʙʫʜʦʚʘʥʦʾ ʥʘ ʜʠʥʘʤʽʯʥʦʤʫ 

ʨʷʜʫ (ʪʨʘʬʽʢʫ)  ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ ʧôʷʪʦʾ ʫʤʦʚʠ ɻʘʫʩʘ-ʄʘʨʢʦʚʘ 

ʩʪʦʩʦʚʥʦ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʩʪʦʭʘʩʪʠʯʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʚ ʨʽʟʥʠʭ ʚʽʢʥʘʭ 

ʪʨʘʬʽʢʫ ʟ ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʣʘʛʫ. 
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Annex for papers written in Ukrainian and Russian  

 

Annotation: The work is devoted to the assessment of the status and security of 

distributed information systems using the modified wavelet analysis technique, 

which uses a Fourier approximating function, safety assessment carried out in 

the presence of abnormalities of the real network profile from the "ideal" 

behavior and detailing coefficients. 

 

Key words: wavelet-analysis, approximating function, Fourier series, detailing 

coefficients, profile of network, anomaly. 

 

 

 

ʆʇʓʊ ʇʆɼɻʆʊʆɺʂʀ ʇɽʈʉʆʅɸʃɸ ʇʆɼʈʗɼʏʀʂʆɺ ɺ ʋʊʎ ɻʉʇ 

ʏɸʕʉ 

  

ɹ. ʉʧʝʢʪʦʨ 

 

 
 

 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʧʨʝʟʝʥʪʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ, 

ʧʨʠʚʣʝʢʘʝʤʦʛʦ ʢ ʨʘʙʦʪʘʤ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʇʆʄ ʆʋ. 

ʇʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʧʦʜʨʷʜʯʠʢʦʚ: 40-ʢʘ ʯʘʩʦʚʘʷ, 6-ʪʠ 

ʯʘʩʦʚʘʷ, 3-ʭ ʯʘʩʦʚʘʷ. 

ʅʦʚʦʝ: ʇʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ ʧʨʠʚʷʟʘʥʳ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʨʦʝʢʪʘʤ ʠ 

ʇʇʈ. ʂʘʞʜʳʡ ʢʫʨʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ, 

ʧʫʪʠ ʜʦʩʪʫʧʘ ʢ ʤʝʩʪʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ, 

ʨʘʜʠʘʮʠʦʥʥʫʶ ʦʙʩʪʘʥʦʚʢʘ ʚ ʤʝʩʪʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ ʥʘ ʧʫʪʷʭ 

ʜʦʩʪʫʧʘ. ʀʥʩʪʨʫʢʪʘʞʠ ʧʝʨʝʜ ʧʝʨʚʠʯʥʳʤ ʜʦʧʫʩʢʦʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ (ʇɹʇʈʄ, ʠʟʦʣʠʨʫʶʱʠʝ ʉʀɿʆɼ ʠ ʜʨ. ʧʦ ʟʘʷʚʢʝ 

ʇʦʜʨʷʜʯʠʢʘ). 

ʊʨʝʥʠʨʦʚʢʠ: ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʳʝ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ, ʥʘ ʤʘʢʝʪʘʭ, ʧʝʨʝʜ 

ʧʝʨʚʠʯʥʳʤ ʜʦʧʫʩʢʦʤ. 
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ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ. ʇʦʩʝʱʝʥʠʝ ʠʥʩʪʨʫʢʪʦʨʘʤʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʧʦʜʨʷʜʯʠʢʦʚ 

ʧʦ ʛʨʘʬʠʢʫ, ʫʪʚʝʨʞʜʝʥʥʦʤʫ ɻʀʉ.  

ʀʥʩʪʨʫʢʪʘʞʠ: ɺʚʦʜʥʳʡ ï ʚ ʋʊʎ (ʘ ʥʝ ʚ ʆɺʅ), ʧʝʨʚʠʯʥʳʡ ï ʚ ʮʝʭʝï

ʚʣʘʜʝʣʴʮʝ ʦʙʲʝʢʪʘ ʪʦʣʴʢʦ  ʧʨʠ ʥʘʣʠʯʠʝ ʧʨʦʪʦʢʦʣʘ ʦʙʫʯʝʥʠʷ ʚ ʋʊʎ. 

ʉʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ: ʧʨʠ ʧʝʨʝʭʦʜʝ ʨʘʙʦʪʥʠʢʦʚ, 

ʧʨʦʰʝʜʰʠʭ 40-ʯʘʩʦʚʦʝ ʦʙʫʯʝʥʠʝ ʚ ʋʊʎ,  ʩ ʦʜʥʦʛʦ ʧʨʦʝʢʪʘ ʥʘ ʜʨʫʛʦʡ 

ʧʨʦʚʦʜʠʣʦʩʴ 3-ʭ ʯʘʩʦʚʦʝ ʦʙʫʯʝʥʠʝ ʧʦ ʪʝʤʝ çʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪè. 

ʇʨʦʙʣʝʤʘ: ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʜʨʷʜʯʠʢʘ (ʨʫʢʦʚʦʜʠʪʝʣʝʡ) ʦʙʫʯʝʥʠʶ ʠ 

ʪʨʝʥʠʨʦʚʢʘʤ ʥʘ ʤʘʢʝʪʘʭ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ: 

- ɾʝʩʪʢʘʷ ʧʦʟʠʮʠʷ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʋʇ ʠ ʋʊʎ. 

- ʉʦʜʝʡʩʪʚʠʝ ʋʊʎ ʧʨʠ ʨʝʰʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ (ʠ ʬʠʥʘʥʩʦʚʳʭ) ʚʦʧʨʦʩʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʪʨʝʥʠʨʦʚʢʘʤʠ ʥʘ ʤʘʢʝʪʘʭ.  

- ʉʥʠʞʝʥʠʝ ʢʦʣʣʝʢʪʠʚʥʳʭ ʜʦʟ ʟʘ ʩʯʝʪ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʥʘ ʪʨʝʥʠʨʦʚʢʘʭ 

ʥʘʚʳʢʦʚ. ɼʦʨʘʙʦʪʢʘ ʇʇʈ ʠ ʦʩʥʘʩʪʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝʥʠʨʦʚʦʢ. 

ʇʦʢʘʟʘʪʝʣʴʥʳʝ ʧʨʠʤʝʨʳ:  

Å ʪʨʝʥʠʨʦʚʢʠ ʥʘ ʤʘʢʝʪʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʦ ʫʩʠʣʝʥʠʶ ʦʧʦʨʳ 

ʧʦʜ ʟʘʧʘʜʥʦʡ ʦʧʦʨʦʡ ʙʘʣʢʠ çʄʘʤʦʥʪè. 

Å ʊʨʝʥʠʨʦʚʢʠ ʥʘ ʤʘʢʝʪʝ ʧʝʨʝʜ ʚʳʨʝʟʢʦʡ ʧʨʦʝʤʦʚ ʚ ʟʘʧʘʜʥʦʡ 

ʢʦʥʪʨʬʦʨʩʥʦʡ ʩʪʝʥʝ ʆʋ. 

Å ʊʨʝʥʠʨʦʚʢʠ ʧʝʨʝʜ ʧʦʜʜʦʤʢʨʘʯʠʚʘʥʠʝʤ ʙʘʣʦʢ ɹ-1 ʠ ɹ-2 ʧʨʠ 

ʧʝʨʝʜʘʯʝ ʥʘʛʨʫʟʦʢ ʩʦ ʩʪʝʥʳ ʧʦ ʦʩʠ 50 ʥʘ ʤ/ʢ ʫʩʠʣʝʥʠʷ ʟʘʧʘʜʥʦʛʦ 

ʬʨʘʛʤʝʥʪʘ ʆʋ. 

Å ʊʨʝʥʠʨʦʚʢʠ ʧʝʨʝʜ ʨʝʤʦʥʪʦʤ ʣʝʛʢʦʡ ʢʨʦʚʣʠ ʆʋ. 

Å ʆʙʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʤʠ ʉʀɿ 3-ʄ ʧʦʩʣʝ ʧʨʠʦʩʪʘʥʦʚʢʠ 

ʨʘʙʦʪ ʥʘ ʆʋ. (ʨʝʢʦʤʝʥʜʘʮʠʠ ʄɸɻɸʊʕ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʚʝʥʪʠʣʠʨʫʝʤʳʭ ʤʘʩʦʢ ʚ ʟʘʧʳʣʝʥʥʳʭ ʨ/ʘ ʘʵʨʦʟʦʣʷʤʠ ʟʦʥʘʭ). 

ʇʨʠʣʦʞʝʥʠʝ.  

çʇʨʦʛʨʘʤʤʘ ʢʫʨʩʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʨʠʚʣʝʢʘʝʤʦʛʦ ʢ ʨʘʙʦʪʘʤ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʇʆʄ ʧʦ ʢʫʨʩʫ: ʆʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ɻʉʇ ʏɸʕʉè ʇʂʆ-

ʆʆʇ_468.15. 

 

ʇʨʦʙʣʝʤʘ ʠ ʝʝ ʨʝʰʝʥʠʷ: 

ʈʘʙʦʪʳ ʧʦ ʧʨʦʝʢʪʘʤ çʇʣʘʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʫʶ ʩʠʩʪʝʤʫè 

ʫʥʠʢʘʣʴʥʳ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʩʪʨʦʠʪʝʣʴʥʦ-

ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. ʆʥʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʦʩʦʙʳʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʘʚʘʨʠʠ ʥʘ 4 ʙʣʦʢʝ ʏɸʕʉ, ʘ ʪʘʢʞʝ 

ʥʝʩʪʘʙʠʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʆʋ, ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʨʘʟʨʫʰʝʥʥʦʤ ʙʣʦʢʝ. 

ʆʪʩʫʪʩʪʚʠʝ ʥʘ ʋʢʨʘʠʥʝ ʠ ʚ ʤʠʨʝ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʭ 

ʜʦʩʪʘʪʦʯʥʳʡ ʦʧʳʪ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ, ʘʥʘʣʦʛʠʯʥʳʭ ʨʘʙʦʪʘʤ ʥʘ 

ʆʋ. 
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ʆʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʨʘʙʦʪʘʤ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʤ ʥʘ ʧʣʦʱʘʜʢʝ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʋʢʨʘʠʥʳ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʚ ʇʆʄ ʆʋ ʙʳʣʦ 

ʚʢʣʶʯʝʥʦ ʪʨʝʙʦʚʘʥʠʝ ʢ ʟʘʢʘʟʯʠʢʫ ï ʏɸʕʉ ʧʦ ʦʙʷʟʘʪʝʣʴʥʦʤʫ 

ʩʧʝʮʠʘʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ ʧʦʜʨʷʜʯʠʢʦʚ, ʧʨʠʚʣʝʢʘʝʤʳʭ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʨʘʙʦʪ ʇʆʄ ʆʋ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣ ʧʦʩʪʨʦʝʥ ʎʇʇ ʆʋ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʣ ʚ 

1-ʡ ʧʘʢʝʪ ʇʆʄ ʆʋ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. ɹʳʣ ʧʦʜʦʙʨʘʥ 

ʢʦʣʣʝʢʪʠʚ ʠʥʩʪʨʫʢʪʦʨʦʚ, ʠʤʝʶʱʠʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʨʘʙʦʪʳ ʥʘ ʆʋ. 

ʀʥʩʪʨʫʢʪʦʨʳ ʧʨʦʰʣʠ ʩʧʝʮʠʘʣʴʥʫʶ ʧʩʠʭʦʣʦʛʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʢʫ. 

ɺ ʨʘʤʢʘʭ çʇʣʘʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ 

ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝè ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʫʶ ʩʠʩʪʝʤʫè (ʇʆʄ/SIP) ʥʘ 

ʙʘʟʝ ʋʊʎ ʏɸʕʉ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʝʢʪ ʧʦ ʩʦʟʜʘʥʠʶ ʮʝʥʪʨʘ ʧʦʜʛʦʪʦʚʢʠ 

ʧʝʨʩʦʥʘʣʘ ʆʋ (ʎʇʇ ʆʋ). ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʚʩʝʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʝʟʦʧʘʩʥʦʤʫ 

ʚʳʧʦʣʥʝʥʠʶ ʨʘʙʦʪ ʥʘ ʦʙʲʝʢʪʝ çʋʢʨʳʪʠʝè, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʦʙʫʯʝʥʠʝ ʥʘ ʤʘʢʝʪʘʭ. 

ʆʙʫʯʝʥʠʝ ʇʦʜʨʷʜʯʠʢʘ ʤʳ ʥʘʯʘʣʠ ʚ 2004 ʛʦʜʫ.ɸ ʚ 2012 ʛʦʜʫ ʚʳʰʝʣ 

ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ:çʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ 

ʟʥʘʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʷʜʝʨʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫ ʧʝʨʩʦʥʘʣʘ 

ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʦʧʝʨʘʪʦʨʘ) ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, 

ʧʨʠʚʣʝʢʘʝʤʳʭ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʜʨʷʜʯʠʢʦʚè. 

ɻʦʩʘʪʦʤʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʇʨ.ˉ188 ʦʪ 18.10.2012. 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʄʠʥʶʩʪʦʤ 31.10.2012. 

ʇʦʜʨʷʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʯʝʥʴ ʟʘʢʦʥʦʚ, ʥʦʨʤ, ʧʨʘʚʠʣ ʠ 

ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʷʜʝʨʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʫʯʝʪʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʝʨʝʯʥʷ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʦʧʝʨʘʪʦʨʘ) 

ɺ ʜʦʢʫʤʝʥʪʝ ʚ ʧ. 2.12 ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʧʦ ʧʨʦʩʴʙʝ ʧʦʜʨʷʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʢʩʧʣʫʘʪʠʨʫʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ (ʦʧʝʨʘʪʦʨ) ʤʦʞʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʣʷ 

ʧʝʨʩʦʥʘʣʘ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʷ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʫʯʝʥʠʷ ʧʝʨʝʜ ʧʨʦʭʦʞʜʝʥʠʝʤ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ. 

ɺʳʚʦʜʳ: ɽʩʣʠ ʦʧʝʨʘʪʦʨ (ʕʆ) ʥʝ ʤʦʞʝʪ ʠʣʠ ʥʝ ʭʦʯʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʧʨʦʩʴʙʫ ʧʦʜʨʷʜʯʠʢʘ, ʪʦ ʦʥ ʜʦʣʞʝʥ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʝʛʦ ʫʩʣʫʛ, ʨʘʩʪʦʨʛʥʫʪʴ 

ʢʦʥʪʨʘʢʪ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʛʦʚʦʨʷ, ʕʆ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʧʦʜʨʷʜʯʠʢʘ ʧʦ ʷʜʝʨʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ! 

ʀ ʝʱʝ: 

ʧ. 3.4. ʈʫʢʦʚʦʜʷʱʠʝ ʨʘʙʦʪʥʠʢʠ ʩʫʙʲʝʢʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʦʙʷʟʘʥʳ ʦʢʘʟʳʚʘʪʴ ʧʦʤʦʱʴ ʧʦʜʯʠʥʝʥʥʦʤʫ ʧʝʨʩʦʥʘʣʫ ʠ ʩʦʜʝʡʩʪʚʦʚʘʪʴ 

ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʠʟʫʯʝʥʠʶ ʠʤ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʥʦʨʤ, 

ʧʨʘʚʠʣ ʠ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʷʜʝʨʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʫʪʝʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʯʪʝʥʠʷ ʣʝʢʮʠʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 
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ʢʦʥʩʫʣʴʪʘʮʠʡ, ʜʝʤʦʥʩʪʨʘʮʠʡ, ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʩʦʚ ʠ ʪ.ʧ. ɼʣʷ ʣʫʯʰʝʛʦ 

ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʛʣʷʜʥʳʝ ʧʦʩʦʙʠʷ, ʧʨʦʚʦʜʷʪʩʷ ʪʝʩʪʳ, 

ʪʨʝʥʠʨʦʚʢʠ, ʩʦʟʜʘʶʪʩʷ ʫʜʦʙʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʫʯʝʥʠʷ ʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ. 

ʄʳ ʧʨʦʚʦʜʠʤ ʦʙʫʯʝʥʠʝ ʧʦ çʇʨʦʛʨʘʤʤʝ ʢʫʨʩʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ 

ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʠʚʣʝʢʘʝʤʦʛʦ ʢ ʨʘʙʦʪʘʤ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʇʆʄ ʧʦ 

ʢʫʨʩʫ: ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʥʘ 

ʧʨʦʤʧʣʦʱʘʜʢʝ ɻʉʇ ʏɸʕʉè ʇʂʆ-ʆʆʇ_468.15. 

ʅʦʚʦʝ: ʋʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ çʧʨʠʚʷʟʳʚʘʶʪʩʷè ʢ ʢʦʥʢʨʝʪʥʳʤ ʇʇʈ ʠ 

ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ.  

ʂʘʞʜʳʡ ʢʫʨʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ, 

ʧʫʪʠ ʜʦʩʪʫʧʘ ʢ ʤʝʩʪʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ, 

ʨʘʜʠʘʮʠʦʥʥʫʶ ʦʙʩʪʘʥʦʚʢʘ ʚ ʤʝʩʪʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ ʥʘ ʧʫʪʷʭ 

ʜʦʩʪʫʧʘ. ʀʥʩʪʨʫʢʪʘʞʠ ʧʝʨʝʜ ʧʝʨʚʠʯʥʳʤ ʜʦʧʫʩʢʦʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ (ʇɹʇʈʄ, ʠʟʦʣʠʨʫʶʱʠʝ ʉʀɿʆɼ ʠ ʜʨ. - ʧʦ ʟʘʷʚʢʝ 

ʇʦʜʨʷʜʯʠʢʘ). 

ʇʨʦʛʨʘʤʤʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤ ʫ ʥʘʩ ʩʪʘʥʜʘʨʪʦʤ: 

Å ʪʝʤʘʪʠʢʫ ʦʙʫʯʝʥʠʷ; 

Å ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʨʩʦʚ ʠ ʪʝʤ ʦʙʫʯʝʥʠʷ; 

Å ʢʦʥʝʯʥʳʝ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʮʝʣʠ ʦʙʫʯʝʥʠʷ; 

Å ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠ ʠʪʦʛʦʚʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ; 

Å ʤʝʪʦʜʳ, ʩʨʝʜʩʪʚʘ ʠ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ. 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ ʦʙʫʯʝʥʠʷ 

ʧʝʨʩʦʥʘʣʘ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ: 

Å 40-ʢʘ ʯʘʩʦʚʦʝ (5-ʪʠ ʜʥʝʚʥʦʝ) ʦʙʫʯʝʥʠʝ; 

Å 6-ʪʠ ʯʘʩʦʚʦʝ ʦʙʫʯʝʥʠʝ; 

Å 3-ʭ ʯʘʩʦʚʦʝ ʦʙʫʯʝʥʠʝ; 

Å ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʥʘ ʤʘʢʝʪʘʭ; 

Å ʮʝʣʝʚʳʝ ʢʫʨʩʳ (ʨʘʙʦʪʘ ʚ ʠʟʦʣʠʨʫʶʱʠʭ ʉʀɿʆɼ, ʦʙʫʯʝʥʠʝ ʧʦ 

ʇɹʇʈʄ, ʧʦʨʷʜʦʢ ʦʬʦʨʤʣʝʥʠʷ ɽʅɼ ʠ ʜʨ.). 

ʆʙʫʯʝʥʠʝ ʧʦ 40-ʯʘʩʦʚʦʤʫ ʢʫʨʩʫ ʧʨʦʚʦʜʠʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ: 

Å ʪʝʦʨʝʪʠʯʝʩʢʦʝ ï ʚ ʪʝʯʝʥʠʝ 3-ʭ ʧʝʨʚʳʭ ʜʥʝʡ (ʩ ʧʦʥʝʜʝʣʴʥʠʢʘ ʧʦ 

ʩʨʝʜʫ) ʚ ʫʯʝʙʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʢʦʨʧʫʩʝ ʋʊʎ ʚ ʛ. ʉʣʘʚʫʪʠʯ 

(ʋɸʂ ʋʊʎ ʛ. ʉʣʘʚʫʪʠʯ); 

Å ʧʨʘʢʪʠʯʝʩʢʦʝ ï ʚ ʪʝʯʝʥʠʝ 2-ʭ ʜʥʝʡ (ʯʝʪʚʝʨʛ, ʧʷʪʥʠʮʘ) ʚ ʫʯʝʙʥʦʤ 

ʢʦʨʧʫʩʝ ʎʝʥʪʨʘ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ʆʋ (ʋʂ 

ʎʇʇ ʆʋ); 

Å ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʧʨʦʚʝʜʝʥʠʷ ʦʙʫʯʝʥʠʷ ʧʦ 40-ʢʘ ʯʘʩʦʚʦʡ 

ʧʨʦʛʨʘʤʤʝ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʡ ʪʨʝʥʠʥʛ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʉʀɿ ʚ ʋʂ ʎʇʇ ʆʋ. 
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ʊʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ ʦʙʫʯʝʥʠʷ. 

ˉ 

ʧ\ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʫʨʩʘ 

ʂʦʣ

-ʚʦ 

ʯʘʩ

ʦʚ 

1 2 3 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ 

1.   
ɺʚʦʜʥʳʡ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ 

ʪʨʫʜʘ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ* 

1 

2.  ʊʆ.ʊ1 ʆʙʲʝʢʪ çʋʢʨʳʪʠʝè ʠ ʣʦʢʘʣʴʥʘʷ ʟʦʥʘ ʆʋ 3 

3.  ʊʆ.ʊ2 ʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 3 

4.  ʊʆ.ʊ3 
ʆʨʛʘʥʠʟʘʮʠʷ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚ ɻʉʇ 

ʏɸʕʉ 

1 

5.  ʊʆ.ʊ4 ʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ 3 

6.  ʊʆ.ʊ5 ʆʨʛʘʥʠʟʘʮʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ 2 

7.  ʊʆ.ʊ6 ʆʭʨʘʥʘ ʪʨʫʜʘ. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 3 

8.  ʊʆ.ʊ7 
ʆʭʨʘʥʘ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

2 

9.  ʊʆ.ʊ8 ʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 3 

10.  ʊʆ.ʊ9 ʆʙʨʘʱʝʥʠʝ ʩ ʈɸʆ 2 

11.  ʊʆ.ʊ10 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ 

ʇʦʜʨʷʜʯʠʢʦʤ 

2 

12.  ʊʆ.ʊ11 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ 

4 

13.   
ʀʪʦʛʦʚʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʦʙʫʯʝʥʠʷ 

1 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ 

14.   

ʇʝʨʚʠʯʥʳʡ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ 

ʪʨʫʜʘ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ**  

1 

15.  ʈʄ.ʊ12 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʢʘʟʘʥʠʷ ʜʦʚʨʘʯʝʙʥʦʡ 

ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ ʧʨʠ ʥʝʩʯʘʩʪʥʳʭ 

ʩʣʫʯʘʷʭ 

2 

16.  ʈʄ.ʊ13 

ɼʝʡʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʇʨʦʪʠʚʦʘʚʘʨʠʡʥʳʝ ʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ 

ʪʨʝʥʠʨʦʚʢʠ 

4 

17.  ʈʄ.ʊ14 ʇʨʘʢʪʠʯʝʩʢʠʡ ʪʨʝʥʠʥʛ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʉʀɿ 3 

ʇʨʠʤʝʯʘʥʠʝ: 

* ɺʚʦʜʥʳʡ ʠʥʩʪʨʫʢʪʘʞ ʧʨʦʚʦʜʠʪʩʷ ʠʥʩʪʨʫʢʪʦʨʦʤ ʋʊʎ ʧʦ ʫʪʚʝʨʞʜʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʚʚʦʜʥʦʛʦ ʠʥʩʪʨʫʢʪʘʞʘ ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 18-ʆɺʅ. ɺʚʦʜʥʳʡ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩʝʢʪʦʨʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʪʜʝʣʘ ʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ɻʉʇ ʏɸʕʉ. 
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** ʇʝʨʚʠʯʥʳʡ ʠʥʩʪʨʫʢʪʘʞ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʧʝʨʚʠʯʥʦʛʦ ʠʥʩʪʨʫʢʪʘʞʘ ʠʥʩʪʨʫʢʪʦʨʦʤ ʋʊʎ ʚ ʫʯʝʙʥʦʤ ʢʦʨʧʫʩʝ ʎʇʇ ʥʘ 

ʧʨʦʤʧʣʦʱʘʜʢʝ ʆʋ. 

ʊʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʇʦʜʨʷʜʯʠʢʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ 

ʨʘʙʦʪʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ɯɯ ʦʯʝʨʝʜʠ ʏɸʕʉ 

(ʵʥʝʨʛʦʙʣʦʢʠ 3,4) ʩ ʫʩʠʣʝʥʠʝʤ ʠ ʛʝʨʤʝʪʠʟʘʮʠʝʡ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʠ ʦʛʨʘʞʜʘʶʱʝʛʦ ʢʦʥʪʫʨʘ ʅɹʂ. 

ˉ 

ʧ\ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʫʨʩʘ 

ʂʦʣ

-ʚʦ 

ʯʘʩ

ʦʚ 

1 2 3 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ 

18.   
ɺʚʦʜʥʳʡ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ ʪʨʫʜʘ 

ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ* 

1 

19.  ʊʆ.ʊ1 ʆʙʲʝʢʪ çʋʢʨʳʪʠʝè ʠ ʣʦʢʘʣʴʥʘʷ ʟʦʥʘ ʆʋ 3 

20.  ʊʆ.ʊ2 ʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 3 

21.  ʊʆ.ʊ3 ʆʨʛʘʥʠʟʘʮʠʷ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚ ɻʉʇ ʏɸʕʉ 1 

22.  ʊʆ.ʊ4 ʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ 3 

23.  ʊʆ.ʊ5 ʆʨʛʘʥʠʟʘʮʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ 2 

24.  ʊʆ.ʊ6 ʆʭʨʘʥʘ ʪʨʫʜʘ. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 3 

25.  ʊʆ.ʊ7 
ʆʭʨʘʥʘ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

2 

26.  ʊʆ.ʊ8 ʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 3 

27.  ʊʆ.ʊ9 ʆʙʨʘʱʝʥʠʝ ʩ ʈɸʆ 2 

28.  
ʊʆ.ʊ10 

 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ 

ʇʦʜʨʷʜʯʠʢʦʤ 

1 

 

29.  
ʊʆ.ʊ11.0

1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ (ʆʂ) 

3 

30.  ʊʆ.ʊ15 

ʇʝʨʝʚʦʟʢʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘ 

ʪʝʨʨʠʪʦʨʠʶ ɻʉʇ  

ʏɸʕʉ ***  

3 

31.   
ʀʪʦʛʦʚʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʦʙʫʯʝʥʠʷ 

1 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ 

32.   

ʇʝʨʚʠʯʥʦʡ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ 

ʪʨʫʜʘ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ** 

1 

33.  ʈʄ.ʊ12 
ʇʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʢʘʟʘʥʠʷ ʜʦʚʨʘʯʝʙʥʦʡ 

ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ ʧʨʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ 

2 

34.  ʈʄ.ʊ13 

ɼʝʡʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʇʨʦʪʠʚʦʘʚʘʨʠʡʥʳʝ ʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ 

ʪʨʝʥʠʨʦʚʢʠ 

3 

35.  ʈʄ.ʊ14 ʇʨʘʢʪʠʯʝʩʢʠʡ ʪʨʝʥʠʥʛ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʉʀɿ 3 
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ʇʨʠʤʝʯʘʥʠʝ: 

* ɺʚʦʜʥʳʡ ʠʥʩʪʨʫʢʪʘʞ ʧʨʦʚʦʜʠʪʩʷ ʠʥʩʪʨʫʢʪʦʨʦʤ ʋʊʎ ʧʦ 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʚʚʦʜʥʦʛʦ ʠʥʩʪʨʫʢʪʘʞʘ ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ 

ʪʨʫʜʘ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 18-ʆɺʅ. ɺʚʦʜʥʳʡ ʠʥʩʪʨʫʢʪʘʞ ʧʦ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩʝʢʪʦʨʘ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʜʝʣʘ ʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ɻʉʇ ʏɸʕʉ. 

** ʇʝʨʚʠʯʥʳʡ ʠʥʩʪʨʫʢʪʘʞ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʧʝʨʚʠʯʥʦʛʦ ʠʥʩʪʨʫʢʪʘʞʘ ʠʥʩʪʨʫʢʪʦʨʦʤ ʋʊʎ ʚ ʫʯʝʙʥʦʤ ʢʦʨʧʫʩʝ ʎʇʇ ʥʘ 

ʧʨʦʤʧʣʦʱʘʜʢʝ ʆʋ. 

*** ʆʙʫʯʝʥʠʝ ʧʦ ʪʝʤʝ "ʇʝʨʝʚʦʟʢʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘ 

ʪʝʨʨʠʪʦʨʠʶ ɻʉʇ ʏɸʕʉ" ʧʨʦʚʦʜʠʪʩʷ ʧʦ "ʇʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʨʘʙʦʪʳ ʧʦ ʧʝʨʝʚʦʟʢʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘ 

ʪʝʨʨʠʪʦʨʠʝʡ ʏɸʕʉ" ʇʇ ï ʆʇʕʇ.08_177.10, ʫʪʚ. ɻʀʉ 24.06.2010 ʛ., 

ʩʦʛʣʘʩʦʚʘʥʥʦʡ ɻʦʩʘʪʦʤʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʧʠʩʴʤʦ ɻʂʗʈʋ ˉ18-22/4849 ʦʪ 

02.08.2010 ʛ.) 

ʇʨʦʪʦʢʦʣʳ ʦʙʫʯʝʥʠʷ ʥʘʧʨʘʚʣʷʶʪʩʷ ʧʦʜʨʷʜʯʠʢʫ, ʘ ʧʦ ʬʘʢʩʫ ï ʚ ʮʝʭ.  

ʇʝʨʚʠʯʥʳʡ ʠʥʩʪʨʫʢʪʘʞ ʨʘʙʦʪʥʠʢʫ ʚ ʮʝʭʝ ï ʚʣʘʜʝʣʴʮʝ ʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʪʦʢʦʣʘ ʦʙʫʯʝʥʠʷ ʚ ʋʊʎ. 

ʉʣʘʡʜ. ɿʘʥʷʪʠʝ. ʇʝʨʚʘʷ ʜʦʚʨʘʯʝʙʥʘʷ ʧʦʤʦʱʴ (ʩ ʫʯʘʩʪʠʝʤ 

ʤʝʜʧʝʨʩʦʥʘʣʘ). 

6-ʪʠ ʯʘʩʦʚʦʝ ʦʙʫʯʝʥʠʝ. 

ɼʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʝʨʩʦʥʘʣʫ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʨʠʚʣʝʢʘʝʤʦʤʫ ʢ ʧʨʦʚʝʜʝʥʠʶ ʨʘʙʦʪ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʝ ʦʙʲʝʢʪʘ 

çʋʢʨʳʪʠʝè. 

ʆʙʲʝʤ ʦʙʫʯʝʥʠʷ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ. 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʫʨʩʘ 

ʅʦʤʝʨ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʮʝʣʠ (ʇʎ) 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʙʫʯʝʥʠʷ (ʯʘʩ) 

ʂ06 ʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ. 
ʇʎ 1-14 2 

ʂ07 ʆʭʨʘʥʘ ʪʨʫʜʘ (ʦʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ) ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʨʘʙʦʪ. 

ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ 2 

ʂ10 ʈʘʜʠʘʮʠʦʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʨʘʙʦʪ.  

ʇʎ 1-8, 12, 13, 

15, 16, 18, 19 
2 

ɺʩʝʛʦ 6 

3-ʭ ʯʘʩʦʚʦʝ ʦʙʫʯʝʥʠʝ. 

ɼʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʝʨʩʦʥʘʣʫ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʨʦʭʦʜʠʚʰʝʤʫ ʦʙʫʯʝʥʠʝ ʧʦ 40-ʢʘ ʯʘʩʦʚʦʡ ʧʨʦʛʨʘʤʤʝ, ʨʘʙʦʪʘʶʱʝʤʫ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʦʙʲʝʢʪʝ çʋʢʨʳʪʠʝè ʠ ʧʨʠʚʣʝʢʘʝʤʦʤʫ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʨʘʙʦʪ ʧʦ ʜʨʫʛʦʤʫ ʢʦʥʪʨʘʢʪʫ. 

ʆʙʫʯʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʢʫʨʩʫ çʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʧʦʣʥʷʝʤʦʡ 

ʨʘʙʦʪʳè. 
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ʆʙʫʯʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʟʜʘʥʠʠ ʋʂ ʎʇʇ ʆʋ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʥʘ ʤʘʢʝʪʘʭ ʧʨʦʚʦʜʠʪʩʷ ʧʝʨʩʦʥʘʣʫ 

ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ ʥʘ 

ʆʋ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ 

ʧʝʨʩʦʥʘʣʘ, ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʣʝʢʪʠʚʥʦʡ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʳ, ʨʠʩʢʦʚ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʨʠʩʢʦʚ ʘʚʘʨʠʡ (ʦʩʦʙʦ ʦʧʘʩʥʳʝ 

ʤʦʥʪʘʞʥʳʝ/ʜʝʤʦʥʪʘʞʥʳʝ, ʚʝʨʭʦʣʘʟʥʳʝ, ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʄʕɼ ʠ ʪ.ʧ.). 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʩ 

ʨʘʟʨʘʙʦʪʢʦʡ ʦʪʜʝʣʴʥʦʡ ʇʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ, ʢʦʥʢʨʝʪʥʦ ʜʣʷ ʤʘʢʝʪʘ ʠ 

ʇʨʦʛʨʘʤʤʳ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. 

ʈʝʰʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ 

ʧʨʠʥʠʤʘʝʪ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ ɻʋʇ ʇʆʄ ʩʦʚʤʝʩʪʥʦ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʦʜʨʷʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ 

ʠ ʥʘʣʠʯʠʷ ʪʨʝʙʦʚʘʥʠʷ ʦ ʧʨʦʚʝʜʝʥʠʠ ʪʘʢʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʇʇʈ ʠʣʠ 

ʂʦʥʪʨʘʢʪʝ). 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦʜʨʷʜʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʧʨʦʚʝʜʝʥʠʷ ʪʨʝʥʠʥʛʘ, ʢʦʪʦʨʘʷ 

ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʩ ʋʊʎ. 

ʅʘ ʩʣʘʡʜʘʭ ʧʦʢʘʟʘʥʳ ʟʘʥʷʪʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʪʨʝʥʠʥʛʘ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ), ʦʙʫʯʝʥʠʝ 

ʧʨʠʝʤʘʤ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʬʝʣʴʜʰʝʨʘ 

ʤʝʜʧʫʥʢʪʘ ʚ ʫʯʝʙʥʦʤ ʢʦʨʧʫʩʝ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ʆʋ. 

ʊʨʝʥʠʨʦʚʢʠ ʥʘ ʤʘʢʝʪʘʭ ʟʘʥʠʤʘʣʠ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʧʦʜʨʷʜʯʠʢʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʇʨʠ ʪʨʝʥʠʨʦʚʢʘʭ ʥʘ ʤʘʢʝʪʘʭ ʦʪʨʘʙʘʪʳʚʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʙʝʟʦʧʘʩʥʳʝ 

ʧʨʠʝʤʳ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʥʦ ʠ ʚʳʙʦʨ 

ʜʦʧ. ʉʀɿ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʞʘʨʝ ʠʣʠ ʤʦʨʦʟʫ), ʩʠʥʭʨʦʥʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ ʧʦʜʜʦʤʢʨʘʯʠʚʘʥʠʷ, ʧʨʠʛʦʜʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʦʩʥʘʩʪʢʠ, 

ʧʝʨʝʜʘʯʘ ʨʘʙʦʪʳ ʦʪ ʟʚʝʥʘ  ʟʚʝʥʫ, ʬʠʟʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʯʝʛʦ. ʅʘ 

ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʜʨʷʜʯʠʢʦʚ ʥʝʛʘʪʠʚʥʦ 

ʦʪʥʦʩʠʣʦʩʴ ʢ ʪʨʝʥʠʨʦʚʢʘʤ ʥʘ ʤʘʢʝʪʘʭ. çʇʦʜʞʠʤʘʣʠè, ʢʘʢ ʚʩʝʛʜʘ, ʩʨʦʢʠ. 

ʅʝʜʦʦʮʝʥʠʚʘʣʩʷ ʚʦʟʤʦʞʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ. ʅʦ ʧʦʩʣʝ ʧʝʨʚʳʭ ʞʝ 

ʪʨʝʥʠʨʦʚʦʢ ʦʪʥʦʰʝʥʠʝ ʢ ʥʠʤ ʫ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʜʨʷʜʯʠʢʦʚ ʨʝʟʢʦ 

ʠʟʤʝʥʠʣʦʩʴ. 

ʇʨʠʤʝʨʳ: 

Å ʂʨʘʥ-ʫʢʦʩʠʥʳ ʜʣʷ ʥʘʚʝʩʢʠ ʙʠʦʟʘʱʠʪʳ ʥʘ ʦʧʦʨʝ ʙʘʣʢʠ ʄʘʤʦʥʪ 

ʧʦʪʨʝʙʦʚʘʣʠ ʜʦʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʟʘʤʝʥʦʡ ʧʦʚʦʨʦʪʥʳʭ ʮʘʧʬ, 

ʵʪʦ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢ ʙʦʣʴʰʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʜʦʟʦʟʘʪʨʘʪʘʤ. 

ʆʧʣʘʪʠʣʠ 2-ʡ ʢʦʤʧʣʝʢʪ ʦʩʥʘʩʪʢʠ. 

Å ʅʝʪʨʝʥʠʨʦʚʘʥʥʳʡ ʨʘʙʦʯʠʡ ʥʝ ʤʦʛ ʧʦʩʪʘʚʠʪʴ ʙʦʣʴʰʝ 20 ʟʘʢʣʝʧʦʢ 

ʢʣʝʧʘʣʴʥʳʤ ʧʠʩʪʦʣʝʪʦʤ ʥʘ ʨʝʤʦʥʪʝ ʣʝʛʢʦʡ ʢʨʦʚʣʠ ʥʘʜ ʆʋ. 

Å ʇʣʘʩʪʠʢʦʚʳʝ ʉʀɿ ʚ ʞʘʨʫ, ʧʨʠ ʪʷʞʝʣʳʭ ʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ 

ʧʨʠʚʦʜʠʣʠ ʢ ʧʝʨʝʛʨʝʚʫ ʨʘʙʦʯʠʭ - ʧʝʨʝʰʣʠ ʥʘ ʦʜʥʦʨʘʟʦʚʳʝ 

ʛʠʛʨʦʩʢʦʧʠʯʥʳʝ ʢʦʤʙʠʥʝʟʦʥʳ çʊɸʁɺɽʂè. 

Å ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝʥʠʨʦʚʦʢ ʙʳʣʠ ʜʦʨʘʙʦʪʘʥʳ ʫʟʣʳ ʧʝʨʝʜʚʠʞʢʠ 

ʟʘʱʠʪʥʳʭ ʢʘʙʠʥ ʜʣʷ ʚʳʨʝʟʢʠ ʧʨʦʝʤʦʚ ʚ ʢʦʥʪʨʬʦʨʩʥʦʡ ʩʪʝʥʝ ʆʋ
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Å ɼʦʨʘʙʦʪʘʥʘ ʦʩʥʘʩʪʢʘ ʜʣʷ ʧʦʜʜʦʤʢʨʘʯʠʚʘʥʠʷ, ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʜʦʤʢʨʘʯʠʚʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʥʘʛʨʫʟʦʢ 

ʦʪ ʙʘʣʦʢ ɹ-1 ʠ ɹ-2, ʥʘ ʢʦʪʦʨʳʝ ʫʣʦʞʝʥ ʪʨʫʙʥʳʡ ʥʘʢʘʪ ʠ ʢʨʦʚʣʷ 

ʆʋ, ʩ ʘʚʘʨʠʡʥʦʡ ʩʪʝʥʳ ʥʘ ʚʥʦʚʴ ʩʤʦʥʪʠʨʦʚʘʥʥʳʝ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ. 

ʅʘ ʩʣʘʡʜʘʭ: ʬʦʪʦ ʫʯʝʙʥʦʛʦ ʢʦʨʧʫʩʘ ʩ ʧʣʦʱʘʜʢʘʤʠ ʜʣʷ ʤʘʢʝʪʦʚ, 

ʪʨʝʥʠʨʦʚʢʠ ʥʘ ʤʘʢʝʪʝ ʧʝʨʝʜ ʚʳʨʝʟʢʦʡ ʧʨʦʝʤʦʚ ʚ ʢʦʥʪʨʬʦʨʩʥʦʡ ʩʪʝʥʝ, 

ʤʘʢʝʪ ʧʦʜʜʦʤʢʨʘʯʠʚʘʥʠʷ, ʪʨʝʥʠʨʦʚʢʠ ʥʘ ʤʘʢʝʪʝ ʟʘʧʘʜʥʦʡ ʦʧʦʨʳ ʙʘʣʢʠ 

çʄɸʄʆʅʊè, ʪʨʝʥʠʨʦʚʢʠ ʧʝʨʝʜ ʨʝʤʦʥʪʦʤ ʣʝʛʢʦʡ ʢʨʦʚʣʠ. 

ɺʝʣʩʷ ʧʦʩʪʦʷʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʢʦʥʪʨʦʣʴ. ɺ ʩʚʷʟʠ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʚ 

ʙʠʦʧʨʦʙʘʭ ʫ ʧʦʜʨʷʜʯʠʢʘ ʩʣʝʜʦʚ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʙʳʣʠ 

ʦʩʪʘʥʦʚʣʝʥʳ ʚʩʝ ʨʘʙʦʪʳ ʧʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʘ ʆʋ, ʟʘʢʫʧʣʝʥʳ ʥʦʚʳʝ ʉʀɿ ʠ 

ʉʀɿʆɼ ç3ʄè(ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ). ɺʝʩʴ 

ʧʝʨʩʦʥʘʣ ʧʦʜʨʷʜʯʠʢʘ ʠ ʜʦʧʫʩʢʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʟʘʢʘʟʯʠʢʘ (ʎʈɹ) ʙʳʣ 

ʧʝʨʝʦʙʫʯʝʥ ʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʤʠ ʉʀɿ ʠ ʉʀɿʆɼ. 

ʇʦ ʪʨʝʙʦʚʘʥʠʶ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʋʇ ʇʆʄ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʥʘ 

ʉʀɿ 3ʄ ʙʳʣ ʚʚʝʜʝʥ ʦʙʷʟʘʪʝʣʴʥʳʡ ʪʨʝʥʠʥʛ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʜʦʧ. ʉʀɿ 

ʧʝʨʝʜ ʧʝʨʚʠʯʥʳʤ ʜʦʧʫʩʢʦʤ ʧʦʜʨʷʜʯʠʢʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʮʝʜʫʨʘ 

ʧʝʨʚʠʯʥʦʛʦ ʜʦʧʫʩʢʘ ʧʦʜʨʷʜʯʠʢʘ ʧʦ ɽʅɼ.  

çʉʭʝʤʘ ʧʝʨʚʠʯʥʦʛʦ ʜʦʧʫʩʢʘ ʧʦʜʨʷʜʯʠʢʦʚ ʢ ʨʘʙʦʪʘʤ ʧʦ ʧʨʦʝʢʪʘʤ ʇʆʄ 

ʆʋ ʩ ʫʯʝʪʦʤ ʪʨʝʥʠʥʛʘ ʚ ʎʇʇ ʆʋ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʜʦʧ. ʉʀɿ)è ʠ çʉʭʝʤʘ 

ʧʝʨʚʠʯʥʦʛʦ ʜʦʧʫʩʢʘ ʧʦʜʨʷʜʯʠʢʦʚ ʢ ʨʘʙʦʪʘʤ ʧʦ ʧʨʦʝʢʪʘʤ ʇʆʄ ʆʋ ʩ 

ʫʯʝʪʦʤ ʪʨʝʥʠʥʛʘ ʚ ʩʘʥʰʣʶʟʝ ʥʘ ʦʪʤ.+5,8 ɼʕ ʆʋ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʜʦʧ. 

ʉʀɿ)è. ʆ ʧʨʦʚʝʜʝʥʠʠ ʪʨʝʥʠʥʛʘ ʠʥʩʪʨʫʢʪʦʨ ʋʊʎ ʩʪʘʚʠʣ ʩʚʦʶ ʧʦʜʧʠʩʴ ʥʘ 

2-ʤ ʵʢʟʝʤʧʣʷʨʝ ʥʘʨʷʜʘ-ʜʦʧʫʩʢʘ.  

ɸʫʜʠʪʦʨʠʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʢ ʪʨʝʥʠʥʛʫ ʙʨʠʛʘʜʳ ʧʝʨʝʜ ʧʝʨʚʠʯʥʳʤ 

ʜʦʧʫʩʢʦʤ; ʧʦʜʨʷʜʯʠʢʠ ʦʜʝʚʘʶʪ ʉʀɿ.  

ʊʘʢʞʝ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢʘʢ ʧʝʨʩʦʥʘʣʘ ʏɸʕʉ, ʪʘʢ ʠ 

ʧʝʨʩʦʥʘʣʘ ʧʦʜʨʷʜʯʠʢʦʚ ʟʘʥʠʤʘʝʪ ʦʙʫʯʝʥʠʝ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʈɸʆ, ʚʢʣʶʯʘʷ 

ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʡ ʧʝʨʝʚʦʟʢʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʧʨʦʤʧʣʦʱʘʜʢʠ ʏɸʕʉ. 

ʅʘ ʩʣʘʡʜʝ ï ʪʠʪʫʣʴʥʳʡ ʣʠʩʪ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʩ ɻʦʩʘʪʦʤʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʨʘʙʦʪʳ ʧʦ ʧʝʨʝʚʦʟʢʝ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘ ʪʝʨʨʠʪʦʨʠʝʡ ʏɸʕʉ, ʇʇ ï 

ʆʇʕʇ.08_177.10. ʆʥʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

çʇʨʘʚʠʣ ʷʜʝʨʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʝʨʝʚʦʟʢʝ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚè, ʇɹʇʈʄ-2006, ʩ ʫʯʝʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʏɸʕʉ (2ʇʈ-ʉ, 28ʇ-ʉ, 29ʇ-ʉ, 32-ʇʉ, 1ʇʃ-ʉ, ʇʂ-07, 8ʕ-

ʎʇʊʈʆ, 22ʕ-ʎʇʊʈʆ, 2ʉ-ʎʇʊʈʆ). ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʦʧʨʝʜʝʣʷʝʪ ʪʝʤʘʪʠʢʫ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʛʦ ʚ 

ʧʝʨʝʚʦʟʢʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘ ʪʝʨʨʠʪʦʨʠʝʡ ʏɸʕʉ (ʟʘʭʦʨʦʥʝʥʠʝ 

ʥʘ ʇɿʈʆ çɹʫʨʷʢʦʚʢʘ), ʘ ʠʤʝʥʥʦ ʚʳʧʦʣʥʷʶʱʝʛʦ: 

¶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʈʄ; 

¶ ʫʧʘʢʦʚʢʫ ʈʄ; 

¶ ʥʘʥʝʩʝʥʠʝ ʤʘʨʢʠʨʦʚʢʠ ʠ ʟʥʘʢʦʚ ʦʧʘʩʥʦʩʪʠ ʥʘ ʫʧʘʢʦʚʢʠ; 
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¶ ʧʦʜʛʦʪʦʚʢʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʈʄ; 

¶ ʦʪʧʨʘʚʢʫ ʠʣʠ ʧʨʠʝʤ ʈʄ ʜʣʷ ʧʝʨʝʚʦʟʢʠ; 

¶ ʧʝʨʝʤʝʱʝʥʠʝ ʠʣʠ ʦʙʨʘʱʝʥʠʝ ʩ ʈʄ ʧʨʠ ʧʝʨʝʚʦʟʢʝ; 

¶ ʤʘʨʢʠʨʦʚʢʫ ʠʣʠ ʥʘʥʝʩʝʥʠʝ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʟʥʘʢʦʚ, ʟʘʛʨʫʟʢʘ 

ʠʣʠ ʨʘʟʛʨʫʟʢʘ ʫʧʘʢʦʚʦʢ ʥʘ/ʠʣʠ ʩ ʧʝʨʝʚʦʟʦʯʥʳʭ ʩʨʝʜʩʪʚ; 

¶ ʥʘʧʦʣʥʝʥʠʝ ʫʧʘʢʦʚʦʯʥʳʭ ʢʦʤʧʣʝʢʪʦʚ ʠʣʠ ʛʨʫʟʦʚʳʭ ʢʦʥʪʝʡʥʝʨʦʚ; 

¶ ʠʥʳʤ ʦʙʨʘʟʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʚʣʝʯʝʥʥʦʛʦ ʢ ʧʝʨʝʚʦʟʢʝ ʈʄ. 

 

ʆʙʫʯʝʥʠʝ ʧʦ ʇɹʇʈʄ ʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ, 

ʧʨʦʚʦʜʠʪʩʷ ʚ ʋʊʎ ʚ ʚʠʜʝ ʣʝʢʮʠʡ ʧʦ ʟʘʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʫʯʝʙʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʋʊʎ, ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʦʧʳʪʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʦʪ ʧʦʜʨʘʟʜʝʣʝʥʠʷ (ʠʣʠ ʧʦʜʨʷʜʯʠʢʘ), 

ʚ ʚʠʜʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʜʝʡʩʪʚʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʦʙʲʝʤʝ ɼʀ (ʈʀ). 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʙʫʯʝʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʦʚʝʨʢʠ 

ʧʨʠʦʙʨʝʪʸʥʥʳʭ ʟʥʘʥʠʡ (ʧʠʩʴʤʝʥʥʳʡ ʪʝʩʪ) ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ 

ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʫʯʝʥʠʷ ʦʬʦʨʤʣʷʝʪʩʷ 

ʧʨʦʪʦʢʦʣ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ. 

ʊʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʨʘʙʦʪʳ ʧʦ 

ʧʝʨʝʚʦʟʢʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇɹʇʈʄ-2006. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʝʤ ʀʩʧʦ

ʣʥʠʪʝ

ʣ ɹ

ʂʦʣ-ʚʦ 

ʯʘʩʦʚ 

ʆʙʱʝʝ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ. 

ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʇɹʇʈʄ-2006. 
ʋʊʎ 2 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʧʝʨʝʚʦʟʢʝ ʈʄ ʟʘ 

ʪʝʨʨʠʪʦʨʠʝʡ ʏɸʕʉ. 

ʋʊʎ, 

ʇʦʜʨʘʟʜʝ

ʣʝʥʠʝ 

4 

ʆʙʫʯʝʥʠʝ ʧʦ ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺʦʟʤʦʞʥʳʝ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ 

ʧʨʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʠ. 

ʋʊʎ 2 

 8 

ɼʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʧʦʣʫʯʝʥʠʶ ʦʪʣʦʞʝʥʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʦʙʫʯʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʚʝʜʝʥʦ ʦʙʷʟʘʪʝʣʴʥʦʝ 

ʧʦʩʝʱʝʥʠʝ ʠʥʩʪʨʫʢʪʦʨʘʤʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʦʙʫʯʘʝʤʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʦ 

ʫʪʚʝʨʞʜʝʥʥʦʤʫ ʛʨʘʬʠʢʫ. (ʩʣʘʡʜʳ). 

ʇʝʨʚʠʯʥʳʝ ʋʄʄ ʠʥʩʪʨʫʢʪʦʨʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʦ ʇʆʉ ʠ ʇʇʈ. ʕʪʠ 

ʜʦʢʫʤʝʥʪʳ ʧʝʨʝʜʘʝʪ ʥʘʤ ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʣʫʞʙʘ ʩʨʘʟʫ ʧʦʩʣʝ ʠʭ 

ʫʪʚʝʨʞʜʝʥʠʷ. ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʪʘʢʞʝ ʥʘʧʨʘʚʣʷʶʪʩʷ ʠ ʚ ʋʊʎ ʜʣʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʋʄʄ. 

ʉʣʘʡʜ. ɼʠʘʛʨʘʤʤʘ ʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʠ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʫʯʝʥʥʳʭ 

ʧʦʜʨʷʜʯʠʢʦʚ ʚ ʋʊʎ ʟʘ 2005-2016 ʛʛ. 

ʀʥʦʩʪʨʘʥʥʳʡ ʧʝʨʩʦʥʘʣ ɻʋʇ ʇʆʄ, ʨʫʢʦʚʦʜʷʱʠʡ ʧʝʨʩʦʥʘʣ 

ʧʦʜʨʷʜʯʠʢʘ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ʆʋ ʪʘʢʞʝ ʧʨʦʭʦʜʠʪ ʦʙʫʯʝʥʠʝ 

ʚ ʋʊʎ ʧʝʨʝʜ ʜʦʧʫʩʢʦʤ ʢ ʨʘʙʦʪʘʤ. ʅʘ ʏɸʕʉ ʨʘʙʦʪʘʝʪ ʵʢʟʘʤʝʥʘʮʠʦʥʥʘʷ 
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ʢʦʤʠʩʩʠʷ ʧʦ ʧʨʠʝʤʢʝ ʵʢʟʘʤʝʥʦʚ ʧʦʩʣʝ ʦʙʫʯʝʥʠʷ ʚ ʋʊʎ ʫ ʠʥʦʩʪʨʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ɻʋʇ ʇʆʄ. ʇʝʨʝʜ ʦʯʝʨʝʜʥʦʡ ʧʨʦʚʝʨʢʦʡ ʟʥʘʥʠʡ ʫ 

ʠʥʦʩʪʨʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ɻʋʇ ʇʆʄ ʜʦʧʫʩʢʘʝʪʩʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘ ʩ 

ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʚ ʋʊʎ. ʇʨʦʛʨʘʤʤʘ ʠ ʋʄʄ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʘʥʛʣʠʡʩʢʠʡ 

ʷʟʳʢ. 

ʇʝʨʝʜʘʯʘ ʦʧʳʪʘ. 

ɺ ʤʠʨʝ ʥʘʡʜʝʪʩʷ ʥʝ ʤʥʦʛʦ ʧʣʦʱʘʜʦʢ, ʛʜʝ ʚʳʧʦʣʥʷʣʠʩʴ ʙʳ ʩʪʦʣʴ 

ʤʘʩʰʪʘʙʥʳʝ ʠ ʫʥʠʢʘʣʴʥʳʝ ʨʘʙʦʪʳ, ʢʘʢ ʥʘ ʏɸʕʉ. 

ʇʝʨʩʦʥʘʣ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʦʩʚʦʠʣ ʥʦʚʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʥʘʢʦʧʠʣ ʦʧʳʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʢʨʫʧʥʝʡʰʝʡ ʘʚʘʨʠʠ, ʧʦ ʩʥʷʪʠʶ 

ɸʕʉ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ. 

ʂ ʥʘʤ ʧʨʠʝʟʞʘʣʠ ʧʝʨʝʥʠʤʘʪʴ ʦʧʳʪ ʷʧʦʥʩʢʠʝ ʣʠʢʚʠʜʘʪʦʨʳ ʧʦʩʣʝʜʩʪʚʠʡ 

ʘʚʘʨʠʠ ʥʘ ɸʕʉ ʌʫʢʫʩʠʤʘ, ʩʧʝʮʠʘʣʠʩʪʳ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʟʘʥʠʤʘʶʱʠʤʠʩʷ 

ʧʨʦʙʣʝʤʘʤʠ ʩʥʷʪʠʷ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʉ ʠ ʦʙʨʘʱʝʥʠʝʤ ʩ ʈɸʆ.  

ʄʳ ʦʪʢʨʳʪʳ ʜʣʷ ʣʶʙʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʘ ʪʘʢʞʝ ʛʦʪʦʚʳ ʧʦʜʝʣʠʪʴʩʷ ʩʚʦʠʤ ʦʧʳʪʦʤ ʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʚʦʠ ʤʝʪʦʜʠʢʠ ʠ ʜʦʩʪʠʞʝʥʠʷ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

 

ʉʧʝʢʪʦʨ ɹʦʨʠʩ ʅʘʪʘʥʦʚʠʯ-  ʚʝʜʫʱʠʡ ʠʥʩʪʨʫʢʪʦʨ ʋʊʎ ɻʉʇ ʏɸʕʉ. 

ʉʧʝʮʠʘʣʴʥʦʩʪʴ - ʠʥʞʝʥʝʨ-ʪʝʧʣʦʵʥʝʨʛʝʪʠʢ.  

 

 

 

ʇɽʈɽʆɹʃɸʐʊʋɺɸʅʅʗ ʇʈʀʄɯʑɽʅʔ ʅɸ  

ɹɸɻɸʊʆʌʋʅʂʎɯʆʅɸʃʔʅɯ  ʂʆʅʌɽʈɽʅʎ-ɿɸʃʀ 

 

ʉʪʝʧʘʥʝʥʢʦ ɺʣʘʜʠʩʣʘʚ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʧʨʦʬ.ɺʣʘʩʶʢ ɻ.ɻ. 

 

 
 

ʉʫʯʘʩʥʽ ʤʝʛʘʧʦʣʽʩʠ ʤʘʶʪʴ ʯʠʤʘʣʦ ʙʫʜʽʚʝʣʴ, ʧʨʠʤʽʱʝʥʥʷ ʷʢʠʭ 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ɸʢʪʦʚʽ ʟʘʣʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 
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ʢʦʤʫʥʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʩʪʘʥʦʚʣʷʪʴ ʣʠʰ ʥʝʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʟ ʪʠʭ, ʱʦ ʚʩʝ 

ʞ ʬʫʥʢʮʽʦʥʫʶʪʴ ʧʝʚʥʠʤ ʯʠʥʦʤ.  

ʈʦʟʚʠʪʦʢ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʟʙʽʣʴʰʫʻ ʧʦʧʠʪ ʥʘ ʣʦʢʘʣʴʥʝ 

ʪʝʣʝʙʘʯʝʥʥʷ. ʃʠʰʝ ʟʘ 2014-2017 ʨʦʢʠ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʧʦʯʘʣʠ 

ʜʽʷʪʠ ʱʦʥʘʡʤʝʥʰʝ 10 ʪʝʣʝʨʘʜʽʦʦʨʛʘʥʽʟʘʮʽʡ. ɿʚʽʩʥʦ, ʢʦʞʥʘ ʟ ʥʠʭ ʧʦʪʨʝʙʫʻ 

ʢʦʤʧʣʝʢʩ ʧʨʠʤʽʱʝʥʴ. ʂʦʨʠʩʥʘ ʧʣʦʱʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʥʝ ʪʽʣʴʢʠ 

ʜʣʷ ʨʦʙʦʪʠ ʞʫʨʥʘʣʽʩʪʽʚ, ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʘ ʚʝʜʝʥʥʷ 

ʘʨʭʽʚʫ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʩʪʚʦʨʝʥʥʷ ʘʧʘʨʘʪʥʦ-ʩʪʫʜʽʡʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ 

ʟʡʦʤʢʠ ʪʝʣʝʧʨʦʛʨʘʤ. 

ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʟ ʛʫʤʘʥʽʪʘʨʥʠʤʠ ʥʘʫʢʘʤʠ ʪʝʞ ʥʝ ʩʪʦʾʪʴ ʥʘ 

ʤʽʩʮʽ. ʑʦʨʦʢʫ ʚ ʩʚʽʪʽ ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʚʠʥʘʭʦʜʠ, ʷʚʠʱʘ, ʩʫʩʧʽʣʴʥʽ 

ʧʨʦʮʝʩʠ. ɺʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʰʠʨʦʢʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ, ʜʝʩʴ ʢʦʨʠʛʫʚʘʥʥʷ, ʘ 

ʜʝʩʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʞʠʪʪʷ ʣʶʜʠʥʠ. ʄʽʞ ʮʠʤʠ ʜʚʦʤʘ 

ʝʪʘʧʘʤʠ ʧʨʦʭʦʜʠʪʴ ʦʙʛʦʚʦʨʝʥʥʷ ʥʘ ʢʦʥʬʝʨʝʥʮʽʷʭ. 

ʅʝʞʠʪʣʦʚʽ ʧʨʠʤʽʱʝʥʥʷ ʤʘʣʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʧʣʦʱʽ ʤʘʶʪʴ ʚʠʩʦʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʦʤ. ɼʣʷ ʮʴʦʛʦ ʚʦʥʠ ʤʘʶʪʴ ʙʫʪʠ 

ʧʝʨʝʦʙʣʘʰʪʦʚʘʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʜʠʟʘʡʥʦʤ ʪʘ ʘʢʫʩʪʠʯʥʦʶ ʦʙʨʦʙʢʦʶ. ʃʶʜʠ 

ʧʝʨʝʙʫʚʘʶʯʠ ʚ ʧʨʠʤʽʱʝʥʥʽ ʪʨʠʚʘʣʠʡ ʯʘʩ, ʤʘʶʪʴ ʧʦʯʫʚʘʪʠ ʩʝʙʝ 

ʢʦʤʬʦʨʪʥʦ. 

ʅʝ ʩʝʢʨʝʪ, ʱʦ ʨʽʟʥʽ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʠʤʽʱʝʥʴ ʩʪʚʦʨʶʶʪʴ ʨʽʟʥʽ ʚʠʤʦʛʠ ʜʦ 

ʾʭ ʘʢʫʩʪʠʯʥʠʭ ʫʤʦʚ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʣʝʢʮʽʡʥʠʭ ʟʘʣ ʚʘʞʣʠʚʘ ʚʠʩʦʢʘ 

ʨʦʟʙʽʨʣʠʚʽʩʪʴ ʤʦʚʠ, ʜʣʷ ʩʪʫʜʽʡ ʟʚʫʢʦʟʘʧʠʩʫ ï ʨʽʚʥʘ ʯʘʩʪʦʪʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʯʘʩʫ ʨʝʚʝʨʙʝʨʘʮʽʾ.  

ɼʦʩʠʪʴ ʯʘʩʪʦ ʧʝʨʝʩʽʯʥʘ ʣʶʜʠʥʘ ʥʝ ʟʘʤʠʩʣʶʻʪʴʩʷ ʧʨʦ ʘʢʫʩʪʠʢʫ 

ʧʨʠʤʽʱʝʥʴ ʽ ʚʚʘʞʘʻ, ʱʦ ʚʩʽ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʚʠʢʣʶʯʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʙʣʘʜʥʘʥʥʷ. ʗʢ ʢʣʘʩʠʯʥʠʡ ʧʨʠʢʣʘʜ ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ 

ʧʨʠʤʽʱʝʥʥʷ ʥʽʯʥʠʭ ʢʣʫʙʽʚ ï ʙʝʪʦʥʥʽ ʢʦʨʦʙʢʠ ʟ ʚʽʜʢʨʠʪʠʤʠ ʧʦʚʽʪʨʦʚʦʜʘʤʠ 

ʪʘ ʜʟʚʽʥʢʠʤʠ ʤʝʪʘʣʝʚʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ. 

ʆʜʥʘʢ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʤʦʛ ʧʦ ʘʢʫʩʪʠʮʽ ʧʨʠʤʽʱʝʥʥʷ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ ʢʽʥʦʪʝʘʪʨʫ, ʤʦʞʥʘ ʟʘʦʱʘʜʠʪʠ ʟʥʘʯʥʽ ʢʦʰʪʠ 

ʧʨʠ ʢʫʧʽʚʣʽ ʦʙʣʘʜʥʘʥʥʷ ʽ ʜʦʤʦʛʪʠʩʷ ʧʨʠ ʮʴʦʤʫ ʚʽʜʤʽʥʥʦʛʦ ʟʚʫʢʫ 

ʧʦʨʽʚʥʷʥʦ ʟ ʩʠʩʪʝʤʦʶ ʚʠʱʦʛʦ ʢʣʘʩʫ ʚ ʥʝʧʽʜʛʦʪʦʚʣʝʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʙʫʜʽʚʝʣʴ, ʱʦ ʟʚʝʜʝʥʽ ʧʦʥʘʜ 40 ʨʦʢʽʚ ʪʦʤʫ, ʤʘʶʪʴ 

ʧʦʛʘʥʫ ʟʚʫʢʦʽʟʦʣʷʮʽʶ: ʧʘʥʝʣʴʥʽ ï ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ, ʘ ʮʝʛʣʷʥʽ ï ʯʝʨʝʟ 

ʝʢʦʥʦʤʽʶ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ. ɺ ʪʘʢʠʭ ʙʫʜʠʥʢʘʭ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ 

ʨʦʙʦʪʠ ʧʦ ʜʦʜʘʪʢʦʚʽʡ ʽʟʦʣʷʮʽʾ ʚʽʜ ʧʨʦʥʠʢʘʶʯʦʛʦ ʰʫʤʫ.  

ʇʦʙʫʪʫʶʪʴ ʭʠʙʥʽ ʜʫʤʢʠ ʧʨʦ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʡ ʪʝʭʥʦʣʦʛʽʾ. 

ɼʫʞʝ ʯʘʩʪʦ ʙʫʜʽʚʝʣʴʥʠʢʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʚʫʢʦʽʟʦʣʷʮʽʾ ʨʝʢʦʤʝʥʜʫʶʪʴ 

ʥʘʢʣʝʾʪʠ ʥʘ ʩʪʽʥʠ ʘʙʦ ʩʪʝʣʶ ʣʠʩʪʠ ʧʽʥʦʧʣʘʩʪʫ ʡ ʦʙʰʪʫʢʘʪʫʨʠʪʠ ʾʭ. ʎʝ 

ʤʦʞʝ ʚʠʷʚʠʪʠʩʴ ʥʝ ʧʨʦʩʪʦ ʥʝʜʦʩʪʘʪʥʴʦ. ʅʘʚʧʘʢʠ: ʪʘʢʘ çʟʚʫʢʦʽʟʦʣʷʮʽʡʥʘ 

ʢʦʥʩʪʨʫʢʮʽʷè ʥʘʚʽʪʴ ʟʤʝʥʰʫʻ ʟʚʫʢʦʽʟʦʣʷʮʽʶ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʇʦʚ'ʷʟʘʥʦ ʮʝ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʨʝʟʦʥʘʥʩʫ ʚ ʦʧʠʩʘʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʦʙʣʘʩʪʽ 

ʤʦʚʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʪʘʢʝ ʦʙʣʠʮʶʚʘʥʥʷ 

ʟʤʦʥʪʫʚʘʪʠ ʟ ʜʚʦʭ ʩʪʦʨʽʥ ʚʘʞʢʦʾ ʙʝʪʦʥʥʦʾ ʩʪʽʥʠ, ʪʦ ʟʥʠʞʝʥʥʷ ʟʚʫʢʦʽʟʦʣʷʮʽʾ 

ʤʦʞʝ ʜʦʩʷʛʪʠ ʧʦʥʘʜ 10-15 ʜɹ! 
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ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦ ʪʘʢʦʛʦ ʞ ʨʝʟʫʣʴʪʘʪʫ ʤʦʞʝ ʧʨʠʚʝʩʪʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʦʜʽʙʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʜʽʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ, ʷʢ 

ʧʽʥʦʧʦʣʽʧʨʦʧʽʣʝʥ ʪʘ ʧʽʥʦʧʦʣʽʝʪʠʣʝʥ [1]. 

ʂʨʽʤ ʟʚʫʢʦʽʟʦʣʷʮʽʾ ʧʨʠʤʽʱʝʥʥʷ, ʧʦʪʨʽʙʥʦ ʪʘʢʦʞ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, 

ʷʢ ʩʧʨʠʡʤʘʻʪʴʩʷ ʟʚʫʢ, ʩʪʚʦʨʝʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʥʴʦʤʫ. ʌʦʨʤʫʚʘʥʥʷ 

ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 3 ʝʪʘʧʽʚ: ʽʥʽʮʽʘʮʽʷ ʘʙʦ ʥʘʨʦʩʪʘʥʥʷ ʟʚʫʢʦʚʦʾ 

ʝʥʝʨʛʽʾ, ʫʩʪʘʣʝʥʠʡ ʨʝʞʠʤ, ʩʧʘʜʘʥʥʷ ʟʚʫʢʦʚʦʾ ʝʥʝʨʛʽʾ. ʆʩʪʘʥʥʽʡ ʝʪʘʧ ʱʝ 

ʥʘʟʠʚʘʶʪʴ ʨʝʚʝʨʙʝʨʘʮʽʡʥʠʤ ʧʨʦʮʝʩʦʤ.  ɺʽʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʘʜʘʥʥʷ ʝʥʝʨʛʽʾ 

ʧʨʷʤʠʭ ʪʘ ʙʘʛʘʪʦʢʨʘʪʥʦ ʚʽʜʙʠʪʠʭ ʭʚʠʣʴ ʚʽʜ ʧʦʚʝʨʭʦʥʴ. ʉʘʤʝ ʪʦʤʫ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʛʝʦʤʝʪʨʽʷ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʧʦʛʣʠʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʡʦʛʦ 

ʧʦʚʝʨʭʦʥʴ.  

ʈʝʚʝʨʙʝʨʘʮʽʷ ʥʘʜʘʻ ʟʚʫʯʘʥʥʶ ʪʘʢʽ ʝʬʝʢʪʠ, ʷʢ ʣʝʛʢʽʩʪʴ, ʧʨʦʩʪʦʨʦʚʽʩʪʴ, 

ʛʣʠʙʠʥʘ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟʘʥʘʜʪʦ ʪʨʠʚʘʣʠʡ ʾʾ ʧʨʦʮʝʩ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʯʫʪʪʷ 

ʛʫʣʢʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʯʽʪʢʦʩʪʽ (ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʝʣʠʢʠʭ ʧʨʠʤʽʱʝʥʴ), 

ʟʘʥʘʜʪʦ ʤʘʣʠʡ ï çʧʫʩʪʦʛʦè ʟʚʫʢʫ. ɺ ʤʘʣʝʥʴʢʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʪʘʢʦʞ 

ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʚʣʘʩʥʽ ʨʝʟʦʥʘʥʩʠ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʘʢʫʩʪʠʯʥʠʭ ʷʢʦʩʪʝʡ ʧʨʠʤʽʱʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʫ ʨʝʚʝʨʙʝʨʘʮʽʾ. ʎʝ ʯʘʩ, ʟʘ ʷʢʠʡ ʨʽʚʝʥʴ 

ʟʚʫʢʫ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 60 ʜɹ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʽʚ 

ʧʨʠʤʽʱʝʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʴ ʫ 10-15 ʪʦʯʢʘʭ. ɼʣʷ 

ʪʦʯʥʦʩʪʽ, ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʚʪʦʨʶʶʪʴ ʢʽʣʴʢʘ ʨʘʟʽʚ.  

ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʰʠʨʝʥʦʾ ʬʦʨʤʫʣʠ ɽʡʨʽʥʛʘ: 
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ʜʝ ʊ ï ʯʘʩ ʨʝʚʝʨʙʝʨʘʮʽʾ, ʩ; V ï ʦʙ'ʻʤ ʧʨʠʤʽʱʝʥʥʷ, ʤ
3
; SS ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ, ʤ
2
; acʝp ï ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ; ɛ ï 

ʢʦʝʬʽʮʽʻʥʪ ʟʘʛʘʩʘʥʥʷ ʟʚʫʢʫ ʚ ʧʦʚʽʪʨʽ, ʷʢʠʡ ʜʣʷ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʜʣʷ ʯʘʩʪʦʪ 

ʥʠʞʯʝ 1000 ɻʮ. 

ʅʘ ʨʠʩ.1 ʥʘʚʝʜʝʥʦ ʢʨʠʚʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʘʩʫ ʨʝʚʝʨʙʝʨʘʮʽʾ ʜʣʷ 

ʧʨʠʤʽʱʝʥʴ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɼʣʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣ ʮʝ 

ʟʥʘʯʝʥʥʷ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ [0,9; 1,2] ʩʝʢʫʥʜ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʥʘ 20-25% ʥʘ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪʘʭ, ʷʢʱʦ ʧʨʠʤʽʱʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʢʽʥʦ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʩʠʩʪʝʤʦʶ 

ʟʚʫʢʦʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʧʽʜʩʠʣʝʥʥʷ [2]. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʬʦʥʜ ʽʩʥʫʶʯʦʛʦ 

(ʧʦʚʝʨʭʥʽ, ʣʶʜʠ, ʽʥʚʝʥʪʘʨ) ʪʘ ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʨʝʣʽʢʫ ʟʚʫʢʦʧʦʛʣʠʥʘʯʽʚ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜʙʽʨ ʥʝʦʙʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. ɼʦʜʘʪʢʦʚʝ ʧʦʛʣʠʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʝʢʽʣʴʢʦʭ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʚʦʥʠ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʷʭ, ʷʢʽ ʚʥʦʩʷʪʴ ʥʘʡʤʝʥʰʝ ʧʦʛʣʠʥʘʥʥʷ 

ʚ ʽʩʥʫʶʯʠʡ ʬʦʥʜ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʡ ʯʘʩ 

ʨʝʚʝʨʙʝʨʘʮʽʾ ʜʣʷ ʜʘʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

ʗʢ ʪʽʣʴʢʠ ʜʦʩʷʛʥʫʪʦ ʚʽʜʧʦʚʽʜʥʠʭ ʘʢʫʩʪʠʯʥʠʭ ʫʤʦʚ, ʤʦʞʥʘ ʧʨʠʩʪʫʧʠʪʠ 

ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
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ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʣʠ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʥʘʩʪʫʧʥʽ ʪʠʧʠ 

ʦʙʣʘʜʥʘʥʥʷ: ʢʽʥʦʧʨʦʝʢʮʽʡʥʝ, ʪʝʣʝʚʽʟʽʡʥʝ, ʟʚʫʢʦʪʝʭʥʽʯʥʝ, ʤʫʣʴʪʠʤʝʜʽʡʥʝ ʪʘ 

ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʦʥʬʝʨʝʥʮʽʡ. ʂʦʞʝʥ ʟ ʥʠʭ ʣʝʛʰʝ ʧʨʝʜʩʪʘʚʠʪʠ ʚ 

ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʘʭ.  

 
ʈʠʩ.1 ï ɿʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʨʝʚʝʨʙʝʨʘʮʽʾ ʜʣʷ ʟʘʣ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʽʜ ʦʙôʻʤʫ ʥʘ 

ʯʘʩʪʦʪʽ 500 ɻʮ 

ʈʦʟʛʣʷʥʝʤʦ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʫ ʋʨʘʣʴʩʴʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. ɼʦ ʧʝʨʝʦʙʣʘʰʪʫʚʘʥʥʷ ʚ 2013 ʨʦʮʽ ʚʦʥʘ ʬʫʥʢʮʽʦʥʫʚʘʣʘ ʟ 

ʦʙʤʝʞʝʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ʉʴʦʛʦʜʥʽ ʮʝ ʩʫʯʘʩʥʠʡ ʢʦʥʬʝʨʝʥʮ-

ʤʘʡʜʘʥʯʠʢ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ (ʨʠʩ.2).  

 
 

ʈʠʩ.2 ï ɿʘʣʘ ʋʨʌʋ ʧʽʩʣʷ ʧʝʨʝʦʙʣʘʰʪʫʚʘʥʥʷ 
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ɰʾ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ï ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʝ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʡ, ʢʦʥʮʝʨʪʥʠʭ ʟʘʭʦʜʽʚ ʽ ʪʝʘʪʨʘʣʴʥʠʭ ʧʦʩʪʘʥʦʚʦʢ.  

ʅʘ ʨʠʩʫʥʢʫ ʧʦʟʥʘʯʝʥʦ ʪʘʢʽ ʩʠʩʪʝʤʠ: 

1.ʉʠʩʪʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ: ʧʦʚʦʨʦʪʥʘ ʚʽʜʝʦʢʘʤʝʨʘ; 

2. ʉʠʩʪʝʤʘ ʚʽʜʝʦʚʽʜʦʙʨʘʞʝʥʥʷ: ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʽ ʧʘʥʝʣʽ ʜʽʘʛʦʥʘʣʣʶ 80 

ʜʶʡʤʽʚ; 

3.ʊʨʠʙʫʥʘ: ʩʝʥʩʦʨʥʠʡ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨ, ʧʫʣʴʪ ʢʦʥʬʝʨʝʥʮ-

ʩʠʩʪʝʤʠ, ʣʶʢ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʞʝʨʝʣ ʩʠʛʥʘʣʫ; 

4.ʉʠʩʪʝʤʘ ʟʚʫʢʦʧʽʜʩʠʣʝʥʥʷ: ʢʦʥʪʨʦʣʴʥʠʡ ʘʫʜʽʦ ʤʦʥʽʪʦʨ; 

5.ʉʪʽʣ ʧʨʝʟʠʜʽʾ: ʩʝʥʩʦʨʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʦʥʽʪʦʨʠ, ʧʫʣʴʪʠ ʢʦʥʬʝʨʝʥʮ-

ʩʠʩʪʝʤʠ, ʣʶʢʠ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʞʝʨʝʣ ʩʠʛʥʘʣʫ; 

6.ʉʠʩʪʝʤʘ ʚʽʜʝʦʚʽʜʦʙʨʘʞʝʥʥʷ: ʜʫʙʣʶʶʯʽ ʈʂ-ʧʘʥʝʣʽ ʜʣʷ ʧʨʝʟʠʜʽʾ; 

7.ʉʠʩʪʝʤʘ ʟʚʫʢʦʧʽʜʩʠʣʝʥʥʷ: ʘʢʫʩʪʠʯʥʽ ʩʠʩʪʝʤʠ (ʩʘʙʚʫʬʝʨ); 

8.ʉʠʩʪʝʤʘ ʟʚʫʢʦʧʽʜʩʠʣʝʥʥʷ: ʘʢʫʩʪʠʯʥʽ ʩʠʩʪʝʤʠ (ʣʽʥʽʡʥʠʡ ʤʘʩʠʚ); 

9.ʉʠʩʪʝʤʘ ʩʠʥʭʨʦʥʥʦʛʦ ʧʝʨʝʢʣʘʜʫ: ʽʥʬʨʘʯʝʨʚʦʥʠʡ ʚʠʧʨʦʤʽʥʶʚʘʯ; 

10. ʉʠʩʪʝʤʘ ʚʽʜʝʦʚʽʜʦʙʨʘʞʝʥʥʷ: ʧʨʦʝʢʮʽʡʥʠʡ ʝʢʨʘʥ; 

11. ʉʠʩʪʝʤʘ ʩʮʝʥʽʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ: ʩʚʽʪʣʦʜʽʦʜʥʽ ʧʨʦʞʝʢʪʦʨʠ, 

ʩʚʽʪʣʦʜʽʦʜʥʽ çʦʙʝʨʪʘʣʴʥʽ ʛʦʣʦʚʠè; 

12. ʉʠʩʪʝʤʘ ʦʟʚʫʯʝʥʥʷ: ʩʪʝʣʴʦʚʽ ʘʢʫʩʪʠʯʥʽ ʩʠʩʪʝʤʠ. 

ʅʘʚʝʜʝʤʦ ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʮʠʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ: 

ɧ ʇʨʦʚʝʜʝʥʥʷ ʢʦʥʮʝʨʪʽʚ, ʨʝʧʝʪʠʮʽʡ, ʩʧʝʢʪʘʢʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʚʽʪʣʦʚʦʛʦ ʪʘ ʩʮʝʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; 

ɧ ʇʨʦʚʝʜʝʥʥʷ ʢʽʥʦʧʦʢʘʟʽʚ ʟ ʮʠʬʨʦʚʠʭ ʜʞʝʨʝʣ ʚʽʜʝʦ, ʚʽʜʪʚʦʨʝʥʥʷ ʘʫʜʽʦ 

ʪʘ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ; 

ɧ ɼʝʤʦʥʩʪʨʘʮʽʷ ʧʨʝʟʝʥʪʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʩʦʙʘʤʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟ 
ʨʽʟʥʠʭ ʜʞʝʨʝʣ (ʦʜʥʦʯʘʩʥʦ - ʥʝ ʤʝʥʰʝ ʜʚʦʭ); 

ɧ ɿʚʫʢʦʧʽʜʩʠʣʝʥʥʷ ʜʦʧʦʚʽʜʘʯʽʚ, ʘ ʪʘʢʦʞ ʪʠʭ, ʭʪʦ ʚʠʩʪʫʧʘʻ ʟ ʟʘʣʠ; 

ɧ ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʧʦʚʥʦʮʽʥʥʦʾ ʪʨʠʙʫʥʠ ʽ ʧʨʝʟʠʜʽʾ ʟ ʤʦʞʣʠʚʽʩʪʶ 
ʰʚʠʜʢʦʛʦ ʜʝʤʦʥʪʘʞʫ. ʅʘʜʘʥʥʷ ʜʦʧʦʚʽʜʘʯʫ ʽ ʯʣʝʥʘʤ ʧʨʝʟʠʜʽʾ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʚʝʜʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʝʟʝʥʪʘʮʽʻʶ, ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʘʩʦʙʘʤʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʘʪʝʨʽʘʣʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʧʘʧʝʨʦʚʠʭ ʥʦʩʽʷʭ; 

ɧ ʇʨʦʚʝʜʝʥʥʷ ʩʝʘʥʩʽʚ ʚʽʜʝʦ-ʢʦʥʬʝʨʝʥʮ-ʟʚ'ʷʟʢʫ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ 

ʪʠʧʽʚ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʦʚʥʦʮʽʥʥʦʾ ʫʯʘʩʪʽ, ʷʢ ʯʣʝʥʽʚ ʧʨʝʟʠʜʽʾ, ʪʘʢ ʽ 

ʩʣʫʭʘʯʽʚ ʟʘʣʠ; 

ɧ ʊʨʘʥʩʣʷʮʽʷ ʟʘʭʦʜʽʚ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʟʘʣʽ, ʚ ʤʝʨʝʞʫ ʽʥʪʝʨʥʝʪ ʽ ʚ 
ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ ɺʅɿ ʟ ʢʘʤʝʨ ʩʠʩʪʝʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ; 

ɧ ʇʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ 

ʧʝʨʝʢʣʘʜʫ; 

ɧ ʇʨʦʚʝʜʝʥʥʷ ʛʦʣʦʩʫʚʘʥʴ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʚʝʜʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ 

ʛʦʣʦʩʫʚʘʥʥʷ ʥʘ ʟʘʩʦʙʠ ʚʽʜʦʙʨʘʞʝʥʥʷ; 

ɧ ɸʫʜʽʦ- ʪʘ ʚʽʜʝʦʟʘʧʠʩ ʧʨʦʚʝʜʝʥʠʭ ʟʘʭʦʜʽʚ ʟ ʤʽʢʰʫʚʘʥʥʷʤ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʘʥʦʾ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʠ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʧʽʜʩʠʩʪʝʤ: ʩʪʨʫʢʪʫʨʥʘ ʢʘʙʝʣʴʥʘ ʤʝʨʝʞʘ, ʚʽʜʝʦ-

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʞʝʨʝʣʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʩʠʩʪʝʤʘ ʢʦʥʬʝʨʝʥʮʽʾ 
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ʪʘ ʩʠʥʭʨʦ-ʧʝʨʝʢʣʘʜʽʚ, ʩʠʩʪʝʤʘ ʛʦʣʦʩʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʝ ʪʝʣʝʙʘʯʝʥʥʷ ʽ 

ʚʽʜʝʦ-ʢʦʥʬʝʨʝʥʮ-ʟʚ'ʷʟʦʢ, ʩʠʩʪʝʤʘ ʚʽʜʝʦ-ʚʽʜʦʙʨʘʞʝʥʥʷ, ʩʠʩʪʝʤʘ 

ʦʟʚʫʯʫʚʘʥʥʷ ʽ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʘʫʜʽʦ ʩʠʛʥʘʣʽʚ , ʩʠʩʪʝʤʘ ʤʘʨʰʨʫʪʠʟʘʮʽʾ 

ʚʽʜʝʦʩʠʛʥʘʣʽʚ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ, ʩʠʩʪʝʤʘ ʟʚʫʢʦʧʽʜʩʠʣʝʥʥʷ (ʢʦʥʮʝʨʪʥʝ 

ʟʚʫʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ), ʩʮʝʥʽʯʥʝ ʩʚʽʪʣʦʚʝ ʦʙʣʘʜʥʘʥʥʷ [3]. 

ɺ ʢ̫ʦʩʪʽ ʧʨʠʢʣʘʜʫ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʚʽʪʯʠʟʥʷʥʠʡ ʧʨʦʝʢʪ 

ʧʝʨʝʦʙʣʘʰʪʫʚʘʥʥʷ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʠ ɯʥʩʪʠʪʫʪʫ ʧʝʜʽʘʪʨʽʾ, ʘʢʫʰʝʨʩʪʚʘ ʪʘ 

ʛʽʥʝʢʦʣʦʛʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠ ʥʘ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʫ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʾʾ 

ʨʦʙʦʪʫ ʚ ʨʝʞʠʤʘʭ: ʢʽʥʦʧʦʢʘʟʫ, ʢʦʥʮʝʨʪʫ, ʢʦʥʬʝʨʝʥʮʽʾ, ʟʙʦʨʽʚ ʪʘ ʽʥʰʠʭ 

ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ (ʨʠʩ.3). 

 

 
 
             ʈʠʩ.3 ï ɿʘʣʘ ɯʇɸɻ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʜʦ ʧʝʨʝʦʙʣʘʰʪʫʚʘʥʥʷ 
 

 
 

                     ʈʠʩ.4 ï ʇʣʘʥ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʠ ɯʇɸɻ 
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ʄʫʣʴʪʠʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʟʘʣʠ ʚʠʙʨʘʥʘ ʥʝ ʧʨʦʩʪʦ ʪʘʢ: ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʦʜʥʫ ʬʫʥʢʮʽʶ ʧʨʠʤʽʱʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʪʽʣʴʢʠ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʢʽʥʦʬʽʣʴʤʽʚ, 

ʥʝ ʻ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʦʨʫʯ ʻ ʚʝʣʠʢʠʡ ʢʽʥʦʪʝʘʪʨ ʥʘ 1000 

ʤʽʩʮʴ. ʊʦʤʫ ʢʨʘʱʝ ʦʨʽʻʥʪʫʚʘʪʠ ʢʦʤʙʽʥʦʚʘʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʢʦʣʘ ʩʧʦʞʠʚʘʯʽʚ. 

ɺ ʧʨʠʤʽʱʝʥʥʽ ʧʨʦʚʝʜʝʥʦ ʟʦʥʫʚʘʥʥʷ ʛʣʷʜʘʮʴʢʠʭ ʤʽʩʮʴ: ʜʣʷ 

ʢʽʥʦʧʝʨʝʛʣʷʜʫ ï ʮʝʥʪʨʘʣʴʥʘ ʟʦʥʘ (182 ʤʽʩʮʷ), ʜʣʷ ʽʥʰʠʭ ʨʝʞʠʤʽʚ ï 

ʮʝʥʪʨʘʣʴʥʘ ʟ ʙʽʯʥʠʤʠ ʟʦʥʘʤʠ (ʜʦʜʘʪʢʦʚʦ 60 ʤʽʩʮʴ). ʑʦʙ ʥʝ ʚʪʦʤʣʶʚʘʪʠ 

ʦʯʽ ʢʽʥʦ-ʛʣʷʜʘʯʽʚ, ʧʨʠʙʨʘʥʦ ʧʝʨʰʠʡ ʨʷʜ. ɼʣʷ ʢʽʥʦʧʝʨʝʛʣʷʜʫ ʧʽʜʽʙʨʘʥʦ 

ʢʨʽʩʣʘ ʟ ʧʽʜʩʪʘʢʘʥʥʠʢʘʤʠ, ʘ ʜʣʷ ʢʦʥʬʝʨʝʥʮʽʡ ï ʩʢʣʘʜʥʠʤʠ ʩʪʦʣʠʢʘʤʠ. 

ɿʘʜʥʽʡ ʨʷʜ ʤʘʻ ʢʨʽʩʣʘ ʧʽʜʚʠʱʝʥʦʛʦ ʢʦʤʬʦʨʪʫ (ʨʠʩ.4). 

ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʘ ʤʘʻ ʬʦʨʤʫ, ʙʣʠʟʴʢʫ ʜʦ ʪʨʘʧʝʮʽʻʚʠʜʥʦʾ. ʊʘʢʘ 

ʬʦʨʤʘ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʨʠʩʥʫ 

ʧʣʦʱʫ. ʇʦ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʩʮʝʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʜʦʧʦʤʽʞʥʽ ʧʨʠʤʽʱʝʥʥʷ. ɺ 

ʣʽʚʦʤʫ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʫʯʘʩʥʠʢʠ ʢʦʥʮʝʨʪʫ ʥʘʧʝʨʝʜʦʜʥʽ ʩʚʦʛʦ 

ʚʠʩʪʫʧʫ, ʚ ʧʨʘʚʦʤʫ ï ʟʙʝʨʽʛʘʪʠʩʴ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʆʧʪʠʤʘʣʴʥʽ ʘʢʫʩʪʠʯʥʽ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʦ ʟʘʚʜʷʢʠ ʦʙʨʦʙʮʽ ʧʦʚʝʨʭʦʥʴ 

ʟʘʣʠ ʟʚʫʢʦʧʦʛʣʠʥʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ʆʩʢʽʣʴʢʠ ʟʘʣʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʟʘʭʦʜʽʚ, ʦʙʨʘʥʦ ʩʝʨʝʜʥʽʡ ʯʘʩ ʨʝʚʝʨʙʝʨʘʮʽʾ: 1 

ʩʝʢ.  

ʇʽʜʣʦʛʘ ʚʢʨʠʪʘ ʚʝʣʶʨʦʤ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ. ʉʮʝʥʘ ʧʦʚʥʽʩʪʶ ʦʙʨʦʙʣʝʥʘ 

ʥʝʧʝʨʬʦʨʦʚʘʥʠʤ ʧʣʘʩʪʠʢʦʤ ʟ ʟʘʧʦʚʥʶʚʘʯʝʤ ʇʇ-80. ɹʽʯʥʽ ʩʪʽʥʠ ï ɼɺʇ. 

ʎʝʥʪʨ ʟʘʜʥʴʦʾ ʩʪʽʥʠ ï ʧʣʠʪʘʤʠ ʟ ʤʽʥʝʨʘʣʴʥʦʶ ʚʘʪʦʶ ʇʇ-80, ʘ ʢʨʘʾ ï 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʟ ʧʝʨʬʦʨʦʚʘʥʦʾ ʬʘʥʝʨʠ ʪʘ ʧʣʠʪʘʤʠ ʜʶʨʘʣʶʤʽʥʽʶ. ʎʝ 

ʚʘʞʣʠʚʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʧʨʠ ʨʦʙʦʪʽ 

ʩʮʝʥʽʯʥʠʭ ʛʫʯʥʦʤʦʚʮʽʚ ʚ ʨʝʞʠʤʽ ʢʽʥʦʧʝʨʝʛʣʷʜʫ. ʉʪʝʣʷ ʯʘʩʪʢʦʚʦ ʚʢʨʠʪʘ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʟ ʧʝʨʬʦʨʦʚʘʥʦʛʦ ʧʣʘʩʪʠʢʘ ʽʟ ʙʷʟʟʶ. ʂʨʽʤ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ 

ʚʩʝʨʝʜʠʥʽ, ʟʘʣʫ ʽʟʦʣʴʦʚʘʥʦ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʰʫʤʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʽʥ 

ʥʝʦʙʭʽʜʥʦʾ ʪʦʚʱʠʥʠ ʪʘ ʘʢʫʩʪʠʯʥʠʭ ʜʚʝʨʝʡ ʩʧʝʮʽʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɸʧʘʨʘʪʥʫ ʽʟʦʣʴʦʚʘʥʦ ʘʢʫʩʪʠʯʥʠʤ ʚʽʢʥʦʤ ʟ ʧʦʪʨʽʡʥʠʤ ʩʢʣʦʤ. 

ʅʘ ʬʨʦʥʪʘʣʴʥʽʡ ʩʪʽʥʽ ʩʮʝʥʠ ʨʦʟʪʷʛʥʫʪʦ ʙʽʣʦ-ʤʘʪʦʚʠʡ ʧʝʨʬʦʨʦʚʘʥʠʡ 

ʝʢʨʘʥ ʚʠʩʦʪʦʶ 3 ʤ.  

ɿ ʣʽʚʦʛʦ ʙʦʢʫ ʩʮʝʥʠ ʨʦʟʤʽʱʝʥʦ ʰʚʠʜʢʦʟʥʽʤʥʫ ʪʨʠʙʫʥʫ ʟ ʨʦʟôʻʤʘʤʠ ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʣʽʥʽʡ ʧʝʨʝʜʘʯʽ ʘʫʜʽʦ, ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʤʽʢʨʦʬʦʥʥʦʛʦ 

ʟôʻʜʥʘʥʥʷ. ɺʦʥʘ ʦʩʥʘʱʝʥʘ ʤʽʢʨʦʬʦʥʦʤ JTS GM-5212DU ʥʘ ʰʘʨʥʽʨʥʠʭ 

ʪʨʠʤʘʯʘʭ.  

ɼʣʷ ʨʝʞʠʤʫ ʢʦʥʬʝʨʝʥʮʽʡ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʝʟʠʜʽʾ, ʱʦ ʰʚʠʜʢʦ ʤʦʥʪʫʻʪʴʩʷ. 

ɺ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʟʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 12 ʨʫʯʥʠʭ ʨʘʜʽʦ-

ʤʽʢʨʦʬʦʥʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ. ɿʜʝʙʽʣʴʰʦʛʦ, ʮʝ ʜʠʥʘʤʽʯʥʽ ʤʦʜʝʣʽ ʤʘʨʢʠ  

AUDIX: 4 ʆʄ11, 2 F50 (ʚʦʢʘʣʴʥʽ), 3 ʆʄ7 (ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʪʘ ʜʣʷ 

çʢʨʠʯʫʱʠʭè ʚʦʢʘʣʽʩʪʽʚ), 1 F6 (ʜʣʷ ʫʜʘʨʥʦʾ ʫʩʪʘʥʦʚʢʠ). ɸ ʪʘʢʦʞ ʤʽʢʨʦʬʦʥ 

Shure PG57-XLR ʪʘ VP64AL (ʚʩʝʥʘʧʨʘʚʣʝʥʠʡ). ʆʩʪʘʥʥʷ ʤʦʜʝʣʴ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʪʨʝʙ ʪʝʣʝʙʘʯʝʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʫʯʥʠʭ ʤʽʢʨʦʬʦʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ,
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ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʘʜʽʦʢʘʥʘʣʫ. ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʜʙʘʯʝʥʦ ʙʝʟʜʨʦʪʦʚʫ ʩʠʩʪʝʤʫ 

AUDIX RAD 360, ʧʝʨʝʜʘʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʤʽʢʨʦʬʦʥʥʠʭ 

ʢʘʧʩʫʣʷʭ. 

ɿʘʣʘ ʟʘʙʝʟʧʝʯʝʥʘ ʟʘʩʦʙʘʤʠ ʚʽʜʝʦʥʘʛʣʷʜʫ. ʅʘ ʟʘʜʥʽʡ ʪʘ ʙʦʢʦʚʽʡ ʩʪʽʥʠ 

ʙʽʣʷ ʩʮʝʥʠ ʨʦʟʪʘʰʦʚʘʥʽ 2 ʧʦʚʦʨʦʪʥʽ (PTZ) ʢʘʤʝʨʠ CleverMic 1012W ʟ 

ʰʠʨʦʢʠʤ ʢʫʪʦʤ ʦʛʣʷʜʫ ʪʘ 12-ʢʨʘʪʥʠʤ ʦʧʪʠʯʥʠʤ ʥʘʙʣʠʞʝʥʥʷʤ. ʇʨʠʩʪʨʦʾ 

ʢʝʨʫʶʪʴʩʷ ʜʠʩʪʘʥʮʽʡʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʣʴʪʘ.  

ʂʘʤʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʘʢʠʭ ʨʝʞʠʤʘʭ: ʢʦʥʮʝʨʪ ï ʚʽʜʝʦʟʘʧʠʩ ʪʘ 

ʧʨʷʤʽ ʪʨʘʥʩʣʷʮʽʾ, ʢʦʥʬʝʨʝʥʮʽʷ ï ʚʽʜʝʦʟʘʧʠʩ ʪʘ ʚʽʜʝʦʟʚôʷʟʦʢ, ʢʽʥʦʪʝʘʪʨ ʪʘ 

ʨʝʞʠʤ ʦʯʽʢʫʚʘʥʥʷ ï ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ.  

ʉʝʨʝʜ ʧʝʨʝʣʽʢʫ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʢʦʤʙʽʥʦʚʘʥʠʡ 

ʘʫʜʽʦ/ʚʽʜʝʦ-ʤʽʢʰʝʨʥʠʡ ʧʫʣʴʪ ROLAND VR-50HD. ɺʽʥ ʜʦʟʚʦʣʷʻ 

ʧʨʦʚʦʜʠʪʠ ʪʝʣʝʚʽʟʽʡʥʽ ʟʡʦʤʢʠ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʧʝʨʝʜʥʽʡ ʤʦʥʪʘʞ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʱʦʥʘʡʤʝʥʰʝ 4 ʪʝʣʝʢʘʤʝʨʠ. ɼʦʩʚʽʜ ʨʦʙʦʪʠ ʥʘ 

ʪʝʣʝʢʘʥʘʣʘʭ ʧʦʢʘʟʫʻ, ʱʦ ʮʴʦʛʦ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʣʝʧʨʦʛʨʘʤ. ʄʽʢʰʝʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʢʣʘʜʘʥʥʷ ʚʽʜʝʦ ʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʞʝʨʝʣ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʝʛʣʷʜ. 

ʊʘʢʦʞ ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʦʟôʻʤʽʚ ʘʫʜʽʦ, ʚʽʜʝʦ ʪʘ ʢʘʥʘʣ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ.  

ɿʦʙʨʘʞʝʥʥʷ ʽʟ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ, ʚ ʪ.ʯ. ʇʂ ʪʘ ʧʦʨʪʘʪʠʚʥʦʾ ʩʤʘʨʪ-

ʪʝʭʥʽʢʠ, ʧʽʩʣʷ ʦʙʨʦʙʢʠ A/V-ʤʽʢʰʝʨʦʤ ʯʝʨʝʟ HDMI-ʢʘʥʘʣ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ 

ʚʭʽʜ ʮʠʬʨʦʚʦʛʦ ʢʽʥʦʧʨʦʝʢʪʦʨʘ NEC NC900-C. 

ʆʩʢʽʣʴʢʠ ʧʽʜ ʯʘʩ ʢʦʥʬʝʨʝʥʮʽʡ ʧʝʨʝʤʽʱʝʥʥʷ ʣʶʜʝʡ ʟʘʣʦʶ ʧʦʪʝʥʮʽʡʥʦ 

ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʯʘʩʪʽʰʝ, ʥʘ ʙʽʣʷʩʮʝʥʥʠʭ ʙʦʢʦʚʠʭ ʩʪʽʥʘʭ ʨʦʟʤʽʱʝʥʦ 

LCD-ʧʘʥʝʣʽ Planar EP5550-VW, ʷʢʽ ʜʫʙʣʶʚʘʪʠʤʫʪʴ ʟʦʙʨʘʞʝʥʥʷ ʟ 

ʧʨʦʝʢʪʦʨʘ.  

ɿʚʫʢʦʚʘ ʩʠʩʪʝʤʘ ʟʘʣʠ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʚʽʜʪʚʦʨʝʥʥʷ ʘʫʜʽʦ ʚ ʬʦʨʤʘʪʽ 

Dolby Digital 5.1. ɿʚʫʢʦʚʠʡ ʧʨʦʮʝʩʦʨ ʉʈ750 ʨʦʟʜʽʣʷʻ ʩʠʛʥʘʣ ʥʘ 6 ʢʘʥʘʣʽʚ: 

L ï ʣʽʚʠʡ, C ï ʮʝʥʪʨʘʣʴʥʠʡ, R ï ʧʨʘʚʠʡ, LS ï ʣʽʚʠʡ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʦʪʦʯʝʥʥʷ, RS ï ʧʨʘʚʠʡ ʧʨʦʩʪʦʨʦʚʦʛʦ ʦʪʦʯʝʥʥʷ, SW ï ʩʘʙʚʫʬʝʨ (ʢʘʥʘʣ 

ʥʘʜʥʠʟʴʢʦʾ ʯʘʩʪʦʪʠ). ɺ ʨʘʟʽ ʧʦʩʪʘʯʘʥʥʷ ʢʦʥʪʝʥʪʫ ʟ ʨʦʟʰʠʨʝʥʠʤ 

ʧʨʦʩʪʦʨʦʚʠʤ ʟʚʫʢʦʚʠʤ ʩʫʧʨʦʚʦʜʦʤ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʨʦʟʰʠʨʶʚʘʪʠʩʴ ʜʦ 6.1 

ʙʝʟ ʟʤʽʥʠ ʦʙʣʘʜʥʘʥʥʷ: ʜʦʩʪʘʪʥʴʦ ʦʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽ 

ʛʫʯʥʦʤʦʚʮʽ, ʨʦʟʤʽʱʝʥʽ ʥʘ ʟʘʜʥʽʡ ʩʪʽʥʽ, ʙʫʜʫʪʴ ʚʽʜʪʚʦʨʶʚʘʪʠ ʢʘʥʘʣ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʦʯʝʥʥʷ ï RearS (Dolby Digital Surround EX) [4]. 

ɿʘʝʢʨʘʥʥʘ ʯʘʩʪʠʥʘ ʟʚʫʢʦʚʽʜʪʚʦʨʶʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 3 

ʛʫʯʥʦʤʦʚʮʽʚ MAG SCR3 ʽ ʩʘʙʚʫʬʝʨʘ MAG T-SUB. 10 ʛʫʯʥʦʤʦʚʮʽʚ 

ʦʪʦʯʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʧʦʜʽʣ ʟʚʫʢʦʚʠʭ ʝʬʝʢʪʽʚ ʟʘʣʦʶ: 4 ʢʦʣʦʥʢʠ MAG 

SU-10 ʧʦ 200 ɺʪ ï ʥʘ ʟʘʜʥʽʡ ʩʪʽʥʽ, ʧʦ 3 ʢʦʣʦʥʢʠ MAG SU-20 ʧʦ 300 ɺʪ ï 

ʥʘ ʙʽʯʥʠʭ ʩʪʽʥʘʭ. ʅʘ ʩʮʝʥʽ ʻ ʜʚʽ ʢʦʣʦʥʢʠ-ʤʦʥʽʪʦʨʠ Park Audio ALPHA 

3210M ʧʦ 150 ɺʪ.  

ɺʩʽ ʛʫʯʥʦʤʦʚʮʽ ʟʘʙʝʟʧʝʯʝʥʽ ʧʽʜʩʠʣʶʚʘʯʘʤʠ ʧʦʪʫʞʥʦʩʪʽ. ɿ ʤʦʥʽʪʦʨʘʤʠ 

ʧʨʘʮʶʻ Electro-Voice CPS 2.4 ʄʂ2, ʽʟ ʟʘ ʝʢʨʘʥʥʠʤʠ ʡ ʟʘʜʥʽʤʠ 

ʛʫʯʥʦʤʦʚʮʷʤʠ ï 2 ʧʽʜʩʠʣʶʚʘʯʘ CPS 2.12 ʄʂ2, ʟ ʙʽʯʥʠʤʠ ʦʪʦʯʝʥʥʷ ï CPS 

2.6 ʄʂ2.  ʑʝ ʦʜʠʥ CPS 2.6 ʄʂ2 ʧʨʘʮʶʻ ʟ ʩʘʙʚʫʬʝʨʦʤ ʚ ʤʦʩʪʦʚʦʤʫ 

ʨʝʞʠʤʽ. 
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ʇʽʜʩʠʣʶʚʘʯʽ ʩʠʩʪʝʤʠ ʦʟʚʫʯʝʥʥʷ ʢʽʥʦʧʝʨʝʛʣʷʜʫ ʢʦʤʫʪʫʶʪʴʩʷ ʟʽ 

ʟʚʫʢʦʚʠʤ ʧʨʦʮʝʩʦʨʦʤ Dolby CP750, ʘ ʤʦʥʽʪʦʨʥʠʡ ʧʽʜʩʠʣʶʚʘʯ ʪʘ    

ʤʽʢʨʦʬʦʥʥʘ ʩʠʩʪʝʤʘ ï ʟ ʤʽʢʰʝʨʥʠʤ ʧʫʣʴʪʦʤ Behringer XENYX X 

1832USB. ɺʽʥ ʤʽʩʪʠʪʴ ʜʝʪʝʢʪʦʨ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʚʦʨʦʪʥʴʦʛʦ ʟʚôʷʟʢʫ ʪʘ 

ʧʨʝ-ʧʽʜʩʠʣʶʚʘʯʽ ʜʣʷ ʤʽʢʨʦʬʦʥʽʚ. 

ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.5 [5]. 

ʈʦʟʛʣʷʥʝʤʦ ʦʙʣʘʜʥʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʘʧʘʨʘʪʥʦʾ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʟʘʣʠ. 

ʅʘ ʨʽʚʥʽ ʢʘʜʨʦʚʦʛʦ ʚʽʢʥʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʮʠʬʨʦʚʠʡ ʢʽʥʦʧʨʦʝʢʪʦʨ NEC 

NC900-C ʟ ʦʙôʻʢʪʠʚʦʤ PH1202HL+NP-9LS20ZM1. ʎʝ ï ʦʧʪʠʤʘʣʴʥʠʡ 

ʚʠʙʽʨ ʜʣʷ ʝʢʨʘʥʫ ʟʘʣʠ. ʄʘʻ ʩʠʩʪʝʤʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤ 

ʧʠʣʦʚʠʤ ʬʽʣʴʪʨʦʤ ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʩʪʫʧʫ ʜʦ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʰʘʭʪʠ. ʇʨʘʮʶʻ 

ʧʨʘʢʪʠʯʥʦ ʙʝʟʰʫʤʥʦ, ʢʨʽʤ ʨʝʞʠʤʫ ʦʙʜʫʚʫ. ʇʨʦʝʢʪʦʨ ʤʘʻ ʽʥʪʝʛʨʦʚʘʥʠʡ 

ʤʝʜʽʘ-ʩʝʨʚʝʨ IMS NP-90MS01.  

 

 
 

 
ʈʠʩ.5 ï ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ
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Cʝʨʚʝʨ Doremi ShowVault ʟ ʤʝʜʽʘ-ʙʣʦʢʦʤ 2K4 ʟʙʝʨʽʛʘʻ ʪʘ ʚʽʜʪʚʦʨʶʻ 

ʢʦʥʪʝʥʪ ʚ ʬʦʨʤʘʪʽ 4K. ɼʦ ʥʴʦʛʦ ʧʽʜʢʣʶʯʝʥʽ ʤʠʰʘ, ʢʣʘʚʽʘʪʫʨʘ ʪʘ ʤʦʥʽʪʦʨ ʟ 

ʚʽʜʝʦʚʭʦʜʦʤ VGA ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ. ɿʘʚʘʥʪʘʞʝʥʥʷ 

ʢʦʥʪʝʥʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʧʽʜʢʣʶʯʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʥʦʩʽʷ ʯʝʨʝʟ 

ʽʥʪʝʨʬʝʡʩ USB.  

ʈʝʞʠʤ ʢʽʥʦʧʝʨʝʛʣʷʜʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʽʥʦ 

ʧʨʦʮʝʩʦʨʘ Dolby CP750. ɿʚʫʢ ʢʦʤʫʪʫʻʪʴʩʷ ʚʽʜ ʢʽʥʦʩʝʨʚʝʨʘ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ 

AES Digital. ʊʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʦ ʘʥʘʣʦʛʦʚʠʡ ʚʭʽʜ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʦʟʚʫʯʝʥʥʷ ʚ ʽʥʰʠʭ ʨʝʞʠʤʘʭ ʘʫʜʽʦʢʘʙʝʣʴ RCA ʟ 

A/V-ʤʽʢʰʝʨʘ ʧʽʜôʻʜʥʫʻʪʴʩʷ ʥʘ ʥʝʩʠʥʭʨʦʥʽʟʦʚʘʥʠʡ ʚʭʽʜ ʟʚʫʢʦʚʦʛʦ 

ʧʨʦʮʝʩʦʨʘ.  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʽʥʦʧʨʦʝʢʪʦʨ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ 

ʩʪʽʡʮʽ. ʇʽʜ ʥʠʤ ʚ ʩʣʦʪʘʭ ʤʽʩʪʷʪʴʩʷ ʧʽʜʩʠʣʶʚʘʯʽ ʧʦʪʫʞʥʦʩʪʽ, ʩʝʨʚʝʨ ʪʘ 

ʟʚʫʢʦʚʠʡ ʧʨʦʮʝʩʦʨ. 

ʄʘʡʞʝ ʚʩʝ ʦʙʣʘʜʥʘʥʥʷ ʘʧʘʨʘʪʥʦʾ ʤʘʻ ʨʦʟôʻʤʠ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʢʝʨʫʚʘʥʥʷ. ɿʘʟʥʘʯʝʥʽ ʩʠʩʪʝʤʠ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʜʞʝʨʝʣʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 

ʞʠʚʣʝʥʥʷ.  

ʆʪʞʝ, ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʜʫʤʘʪʠ ʷʢ ʘʢʫʩʪʠʯʥʫ ʩʢʣʘʜʦʚʫ, ʪʘʢ ʽ ʪʝʭʥʽʯʥʦʣʦʛʽʯʥʫ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʚ ʤʝʛʘʧʦʣʽʩʘʭ, ʘ ʡ ʫ ʤʘʣʠʭ ʤʽʩʪʘʭ. 

ʂʦʤʧʣʝʢʩʥʝ ʧʦʻʜʥʘʥʥʷ ʢʽʣʴʢʦʭ ʬʫʥʢʮʽʡ ʦʙʛʨʫʥʪʦʚʘʥʝ ʙʽʣʴʰʦʶ 

ʝʢʦʥʦʤʽʯʥʦʶ ʚʠʛʽʜʥʽʩʪʶ. ʅʦʚʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʧʣʦʱʫ ʽ, 

ʥʘʪʦʤʽʩʪʴ, ʟʙʽʣʴʰʠʪʠ ʧʦʪʝʥʮʽʘʣ ʧʨʠʤʽʱʝʥʥʷ. 

ʇʨʘʢʪʠʯʥʘ ʥʦʚʠʟʥʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠʤʽʱʝʥʥʷ, ʚ ʷʢʠʭ ʱʝ ʚʯʦʨʘ 

ʧʨʦʚʦʜʠʣʠʩʴ ʟʘʩʽʜʘʥʥʷ ʘʙʦ ʣʝʢʮʽʾ, ʩʴʦʛʦʜʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʦʙʣʘʜʥʘʥʽ ʥʘ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ. ɺʦʥʠ ʟʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ ʩʫʩʧʽʣʴʩʪʚʘ ʚ 

ʤʘʩʦʚʠʭ ʚʠʜʦʚʠʱʘʭ, ʪʘʢʠʭ, ʷʢ ʢʽʥʦ, ʢʦʥʮʝʨʪʠ, ʪʝʘʪʨʘʣʴʥʽ ʧʦʩʪʘʥʦʚʢʠ; ʚ 

ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʚ ʭʘʙʘʭ ʪʘ ʢʦʚʦʨʢʽʥʛ-ʮʝʥʪʨʘʭ; ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʛʨʘʤ ʪʝʣʝʙʘʯʝʥʥʷ ʪʘ ʨʘʜʽʦʤʦʚʣʝʥʥʷ.  
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Abstract: Acoustic features facilities reconstruction middle area for 

multipurpose rooms. The paper provides an analytical review of modern 

equipment, the acoustic conditions for premises of different functions and 

renovation trends for multifunctional conference hall. 

The article is the results of a student`s Bachelor Project of the Institute of 

Pediatrics hall. The article includes the results of calculation of acoustic room 

facilities The block diagram of equipment and layout elements sound system.  

Hall is designed for a variety of events, including conferences, concerts and 

film screenings. In addition, the possibility of television and video recordings of 

further processing and preparation for broadcast. The project multifunctional 

halls of the Pediatrics protected as a student bachelor thesis project in 2016. 

Student proposed solution can be implemented for other areas of medium 

space.  
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ʉʀʉʊɽʄʅʀʁ ʇɯɼʍɯɼ: ʄɸʊɽʈɯʗ, ɽʅɽʈɻɯʗ, ɯʅʌʆʈʄɸʎɯʗ. 

ɹɸɾɸʅʅʗ ʊɸ ʆɹʄɽɾɽʅʅʗ 

 

ʊʠʤʯʝʥʢʦ ɸ.ɸ. , ʆʨʣʦʚʘ ʊ.ɯ. 

 

 

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʣʷʜʘʪʠ ʙʫʜʴ-ʷʢʫ ʧʨʦʙʣʝʤʫ 

ʢʦʤʧʣʝʢʩʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʩʪʝʤʥʦʩʪʽ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ 

(ʷʢ ʚ ʧʨʦʩʪʦʨʽ, ʪʘʢ ʽ ʚ ʯʘʩʽ). ɺ ʦʩʥʦʚʫ ʨʦʟʛʣʷʜʫ ʧʦʢʣʘʜʝʥʽ ʢʘʪʝʛʦʨʽʾ: 

<ʤʘʪʝʨʽʷ> Ÿ <ʝʥʝʨʛʽʷ> ʪʘ <ʝʥʝʨʛʽʷ> Ÿ <ʽʥʬʦʨʤʘʮʽʷ> 

ʥʘ ʧʨʠʢʣʘʜʽ ɸɽʉ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʙʘʞʘʥʴ ʪʘ ʦʙʤʝʞʝʥʴ. 

ʗʢ ʚʽʜʦʤʦ, ʤʘʪʝʨʽʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ɸɽʉ ʻ ʪʝʭʥʦʣʦʛʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

(ʢʦʤʧʣʝʢʩ): 

<ʨʝʘʢʪʦʨ > Ÿ <ʧʘʨʦʛʝʥʝʨʘʪʦʨ > Ÿ <ʪʫʨʙʽʥʘ > Ÿ <ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ >, 

ʧʨʠʯʦʤʫ ʢʦʤʧʣʝʢʩ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʫ ʧʦʪʫʞʥʽʩʪʴ: ʚʽʜ ʢʽʣʦʚʘʪ ʜʦ 

ʤʝʛʘʢʽʣʦʚʘʪ. ɺʽʜʦʤʠʡ ʜʦʩʚʽʜ: ʚʽʜ ʢʨʠʛʦʣʘʤʘ çʃʝʥʽʥè, ʧʽʜʚʦʜʥʠʭ ʢʨʝʡʩʝʨʽʚ 

ɸʇʃ ʪʘ ʥʘʚʽʪʴ ʘʪʦʤʥʦʛʦ ʣʽʪʘʢʘ. 

ʄʘʪʝʨʽʷ ï ʝʥʝʨʛʽʷ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʨʝʘʢʪʦʨʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʧʨʦʜʦʚʞ ʨʦʢʽʚ, ʘ ʾʭ 

ʩʪʚʦʨʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʠʩʢʦʨʝʥʝ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʘ ʤʦʜʝʣʶʶʯʦʾ ʪʝʭʥʽʢʠ. ʄʦʜʝʣʶʶʯʽ ʢʦʤʧʣʝʢʩʠ ʚ ʮʽʣʦʤʫ 

ʙʫʣʠ ʜʦʩʠʪʴ ʮʽʥʥʦʚʘʨʪʥʽʩʥʽ, ʪʦʤʫ ʚ ʩʚʽʡ ʯʘʩ ʥʝ ʩʪʚʦʨʶʚʘʣʠʩʴ, ʥʝʟʚʘʞʘʶʯʠ 

ʥʘ ʚʽʜʦʤʽ ʘʚʘʨʽʾ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ɿʘʧʦʨʽʟʴʢʽʡ ɸɽʉ. ʗʢ ʧʽʜʪʚʝʨʜʠʣʦʩʴ ʥʘ 

ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ, ʮʽʥʘ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʚʠʷʚʠʣʘʩʴ ʟʥʘʯʥʦ ʜʦʨʦʞʯʘ. ʄʠ 

ʦʪʨʠʤʘʣʠ çʤʠʨʥʠʡ ʘʪʦʤ ʚ ʢʦʞʥʦʤʫ ʜʦʤʽè. ʄʘʣʠʩʴ ʩʧʨʦʙʠ ʧʦʙʫʜʫʚʘʪʠ 

ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʧʦ ʩʭʝʤʽ çʇʦʚʥʠʡ ʚʧʝʨʝʜè ʧʨʠ 100% 

ʥʘʙʦʨʽ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʎɽʆʄ ʪʠʧʫ ɹɽʉʄ-6 ʚʧʨʦʜʦʚʞ ʧôʷʪʠʨʽʯʢʠ 1970-

1974 ʨʨ.. ʗʢ ʚʠʷʚʣʷʻʪʴʩʷ, ʫ ʚʽʜʥʦʰʝʥʥʷʭ ʣʶʜʠʥʘ-ʤʘʰʠʥʘ ʧʘʩʠʚʥʘ 

ʽʥʽʮʽʘʪʠʚʘ ʟʘʚʞʜʠ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘ ʪʝʭʥʽʢʦʶ ï ʤʘʪʝʨʽʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ, ʘ 

ʙʽʦʣʦʛʽʯʥʘ ʩʢʣʘʜʦʚʘ ʟʘʚʞʜʠ ʚʠʩʪʫʧʘʻ ʧʽʜʧʦʨʷʜʢʦʚʘʥʦʶ, ʘʣʝ ʥʝ ʟʦʚʩʽʤ 

ʥʘʜʽʡʥʦʶ. 

ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʨʝʘʢʪʦʨʽʚ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʠʷʚʣʷʶʪʴʩʷ ʾʭ 

ʧʘʨʘʟʠʪʠʯʥʽ ʟʦʥʠ, ʜʝ ʚʽʜʙʦʨʫ ʪʝʧʣʘ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʈʝʘʢʪʦʨʠ ʧʦʨʽʚʥʷʥʦ 

ʥʝʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʙʦʨʪʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʚʽʜʥʦʩʥʦ 

ʥʘʜʽʡʥʠʭ. ɿʘ ʨʘʭʫʥʦʢ ʤʘʩʦʚʦʩʪʽ ʙʦʨʪʦʚʠʭ ɸɽʉ ʾʭ ʘʚʘʨʽʾ ʥʝ ʥʦʩʠʣʠ ʪʘʢʠʡ 

ʤʘʩʰʪʘʙʥʠʡ ʭʘʨʘʢʪʝʨ.  

ɽʥʝʨʛʽʷ ï ʽʥʬʦʨʤʘʮʽʷ. ɺ ʧʣʘʥʽ ʘʥʘʣʽʟʫ ʚʽʜʥʦʰʝʥʥʷ ʝʥʝʨʛʽʷ-ʽʥʬʦʨʤʘʮʽʷ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʢʣʘʜʦʚʘ ʻ ʧʨʽʦʨʠʪʝʪʥʦʶ ʽ ʥʦʩʠʪʴ ʚʠʟʥʘʯʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘ 

ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʦʢʦʣʽʥʴ ʪʝʭʥʽʢʠ:  

ʚʽʜ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʦʙʫʜʦʚʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟ         

ʥʘʩʪʫʧʥʠʤ ʧʣʘʥʦʚʠʤ ʟʥʷʪʪʷʤ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʷʢʱʦ ʮʝ ʥʝ ʘʚʘʨʽʡʥʦ).  

ʇʨʠ ʮʴʦʤʫ ʽʩʥʫʻ ʚʠʩʣʽʚ: çʷʢʠʡ ʧʨʦʝʢʪ, ʪʘʢʠʡ ʦʙôʻʢʪè. ɸ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʥʘ çʞʠʚʽʡ ʪʝʭʥʽʮʽè ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʦʙʤʝʞʝʥʴ (ʥʘʧʨʠʢʣʘʜ, 

ʉʋɿ) ʥʘʜʘʻ ʪʝʭʥʽʮʽ ʽʥʽʮʽʘʪʠʚʫ. ʊʘʢ, ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʥʝ ʚʩʝ ʤʦʞʝ 

ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʂʠʻʚʽ ʥʘ ʍʨʝʱʘʪʠʢʫ. ɸʢʘʜʝʤʽʢ ɸʣʝʢʩʘʥʜʨʦʚ, ʙʫʜʫʯʠ 

ʇʨʝʟʠʜʝʥʪʦʤ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʉʈʉʈ, ʫʢʨʘʾʥʮʝʤ ʟʘ ʥʘʨʦʜʞʝʥʥʷʤ, ʜʝʱʦ 
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ʧʦʞʘʨʪʫʚʘʚ, ʢʦʣʠ ʪʘʢ ʚʠʩʣʦʚʣʶʚʘʚʩʷ: ɺʟʘʛʘʣʽ, ʟʘ ʈʘʜʷʥʩʴʢʦʛʦ ʩʦʶʟʫ ʙʫʣʦ 

ʜʫʞʝ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʧʪʠʤʽʟʤʫ ʚ ʞʠʪʪʽ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ çʩʚʽʪʣʦʛʦ 

ʤʘʡʙʫʪʥʴʦʛʦè ʽ ʟʘʢʽʥʯʫʶʯʠ çʢʦʤʫʥʽʟʤʦʤ ʥʝ ʟʘ ʛʦʨʘʤʠè. ʊʝʧʝʨ ʜʝʱʦ ʽʥʰʽ 

ʯʘʩʠ: çʑʦ ʤʘʻʤʦ, ʪʝ ʤʘʻʤʦè. ʋ ʚʩʴʦʤʫ ʻ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʘʣʝ ʾʭ 

ʚʠʙʽʨ ʻ ʥʘʡʩʢʣʘʜʥʽʰʦʶ ʧʨʦʮʝʜʫʨʦʶ ʚ ʩʠʣʫ ʾʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ʊʫʪ ʥʘʚʽʪʴ 

çʛʘʜʘʣʢʘ ʥʝ ʜʦʧʦʤʦʞʝè. ʅʘ ʚʩʝ ɹʦʞʘ ʚʦʣʷ. ɸʣʝ ʧʦʪʨʽʙʥʽ ʤʘʢʩʠʤʘʣʴʥʽ 

ʟʫʩʠʣʣʷ ʚʩʴʦʛʦ ʥʘʨʦʜʫ.  

ʇʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʴʦʛʦʜʝʥʥʷ. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʢʨʠʪʝʨʽʾʚ ʧʦʚʝʜʽʥʢʠ ʢʨʘʾʥʠ, ʚ ʷʢʽʡ ʙʫʜʫʚʘʣʘʩʴ ʏɸɽʉ ï ʚʩʽ ʜʝʨʞʘʚʥʽ 

ʨʝʩʫʨʩʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʥʘ ʧʨʦʪʠʩʪʦʷʥʥʷ. ʋʢʨʘʾʥʘ ʞʠʚʝ ʥʘ ʪʨʘʥʰʽ 

ʟʘʡʤʽʚ, ʘ ʯʘʩ ʦʙʤʝʞʫʻʪʴʩʷ ʟʫʙʦʞʽʥʥʷʤ ʪʘ ʚʽʡʥʦʶ.  

 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʚʪʦʨʽʚ: 

 

ʊʠʤʯʝʥʢʦ ɸ.ɸ. - ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʆʨʣʦʚʘ ʊ.ɯ.- ʪʝʭʥʦʣʦʛ. ʏʝʨʢʘʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʏʝʨʢʘʩʴʢʠʡ ʟʘʚʦʜ çʌʦʪʦʧʨʠʣʘʜè 

 

 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʃʆɻɯʂʀ ɸʅʊʆʅɯʄɯɺ ʇʈʀ ʆʎɯʅʎɯ ʉʊɸʅʋ 

ʂʋʃʔʊʋʈʀ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ɹɽɿʇɽʂʀ ʆʈɻɸʅɯɿɸʎɯɰ 

 

ʊʨʫʥʦʚʘ ʆʣʝʥʘ ɺʘʩʠʣʽʚʥʘ,ɺʦʡʮʝʭʦʚʩʴʢʘ ʄʘʨʽʷ ʄʠʭʘʡʣʽʚʥʘ 

 

 

ɸʥʦʪʘʮʽʷ: ɿʘʧʨʦʧʦʥʦʚʘʥʘ iʻʨʘʨʭʽʯʥʘ ʛʨʘʬ-ʤʦʜʝʣʴ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ 

ʢʫʣʴʪʫʨʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ (ʂɯɹ) ʦʨʛʘʥʽʟʘʮʽʾ (ʩʧʝʮʽʘʣʽʩʪʘ), ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʦʛʽʢʠ 

ʘʥʪʦʥʽʤʽʚ, ʧʝʨʝʜʙʘʯʘʻ ʟʥʘʯʥʝ ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʂɯɹ, 

ʱʦ ʩʧʨʠʷʻ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʦʢʨʝʩʣʝʥʥʷ 

ʢʦʣʘ ʢʦʤʧʝʪʝʥʮʽʡ ʂɯɹ ʪʘ ʟʘʭʦʜʽʚ ʜʣʷ ʾʭ ʧʽʜʚʠʱʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʫʣʴʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ (ʂɯɹ); ʤʦʜʝʣʴ ʢʫʣʴʪʫʨʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ; ʢʦʤʧʝʪʝʥʮʽʷ ʩʧʝʮʽʘʣʽʩʪʘ; ʣʦʛʽʢʘ ʘʥʪʦʥʽʤʽʚ. 

 

ɺ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʧʦʚʩʷʢʜʝʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡ, ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʪʨʝʙʫʻ 

ʧʨʦʬʝʩʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ (ɯɹ) ʷʢ ʥʘ ʨʽʚʥʽ 

ʢʝʨʽʚʥʠʮʪʚʘ, ʪʘʢ ʽ ʩʝʨʝʜ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʢʦʤʧʘʥʽʡ. ʂʦʥʪʨʦʣʴ ʥʘʣʝʞʥʦʛʦ 

ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʮʽʡ, ʘ ʛʦʣʦʚʥʝ, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʜʦʟʚʦʣʠʪʴ 

ʟʘʧʨʦʚʘʜʠʪʠ ʪʘ ʟʘʢʨʽʧʠʪʠ ʢʫʣʴʪʫʨʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ (ʂɯɹ) ʥʘ ʨʽʚʥʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ, ʘ ʟʛʦʜʦʤ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʨʷʜ ʝʬʝʢʪʠʚʥʠʭ ʜʽʡ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʂɯɹ ʦʢʨʝʤʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, 

ʧʨʦʝʢʪʥʠʭ ʢʦʤʘʥʜ, ʧʽʜʨʦʟʜʽʣʽʚ ʪʘ ʚʩʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ [1]. 

ɿ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʽʥʪʝʛʨʦʚʘʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʬʘʭʽʚʮʽʚ, ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʨʤʘʣʴʥʠʡ ʘʧʘʨʘʪ ʣʦʛʽʢʠ 
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ʘʥʪʦʥʽʤʽʚ (ʃɸ). ʃɸ ʻ ʥʝʧʝʨʝʨʚʥʦʟʥʘʯʫʱʦʶ ʣʦʛʽʢʦʶ, ʱʦ ʤʘʻ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʣʝʚʦʩʪʽ, ʪʦʙʪʦ ʚʩʽ ʟʘʢʦʥʠ ʢʣʘʩʠʯʥʦʾ ʣʦʛʽʢʠ ʧʝʨʝʭʦʜʷʪʴ ʜʦ 

ʚʽʜʧʦʚʽʜʥʠʭ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʝʡ ʃɸ [2]. ʆʙʣʘʩʪʶ ʟʥʘʯʝʥʴ ʜʽʡʩʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʫ ʻ ʥʝʚʽʜôʻʤʥʘ ʯʠʩʣʦʚʘ ʧʽʚʚʽʩʴ [3]. 

ɺ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʤôʷʢʠʭ ʦʙʯʠʩʣʝʥʴ, ʟʦʢʨʝʤʘ ʣʦʛʽʢʦʶ 

ʃ. ɿʘʜʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʃɸ ʜʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʬʘʭʽʚʮʽʚ 

(ʦʨʛʘʥʽʟʘʮʽʾ) ʤʘʻ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ: 

Å ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ, ʷʢʘ ʦʧʠʰʝ ʢʦʥʢʨʝʪʥʠʡ ʩʪʘʥ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʧʝʮʽʘʣʽʩʪʘ ʫ ʚʠʟʥʘʯʝʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. ʎʝ ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ 

ʥʘʜ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʥʘ ʧʽʜʩʪʘʚʽ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʦʧʠʩʘʪʠ ʜʦʚʽʣʴʥʠʡ ʘʙʩʪʨʘʢʪʥʠʡ ʦʙôʻʢʪ 

ʟʘʜʘʚʘʥʥʷʤ ʟʥʘʯʥʠʭ ʦʙʤʝʞʝʥʴ; 

Å ʦʧʠʩʘʪʠ ʜʠʥʘʤʽʢʫ ʩʪʘʥʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʽ ʢʦʞʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ (ʷʢ 

ʦʢʨʝʤʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʘʢ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚʮʽʣʦʤʫ), ʜʣʷ ʷʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʪʘʪʠʩʪʠʢʠ ʚʢʨʘʡ ʫʩʢʣʘʜʥʝʥʦ, ʪʦʤʫ ʱʦ ʢʦʞʝʥ ʧʣʘʥ 

ʧʽʜʚʠʱʝʥʥʷ ʂɯɹ ʻ ʩʢʣʘʜʥʦʶ ʩʠʩʪʝʤʦʶ ʟ ʫʥʽʢʘʣʴʥʠʤ ʥʘʙʦʨʦʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

Å ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʮʽʡ, ʦʜʝʨʞʫʚʘʥʽ 

ʝʢʩʧʝʨʪʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʦʪʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʪʨʦʛʠʡ 

ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ; 

Å ʧʨʦʚʦʜʠʪʠ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘ ʧʽʜʩʪʘʚʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʽ ʩʫʙʢʦʤʧʝʪʝʥʮʽʷʤʠ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ; 

Å ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʮʽʡ, ʚʨʘʭʦʚʫʶʯʠ ʽ 

ʨʦʟʢʨʠʚʘʶʯʠ ʟʚôʷʟʢʠ ʤʽʞ ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʽ ʩʫʙʢʦʤʧʝʪʝʥʮʽʷʤʠ, ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʩʝʨʝʜʥʽʤ, ʷʢ ʮʝ ʧʨʠʡʥʷʪʦ ʚ 

ʢʣʘʩʠʯʥʠʭ ʤʝʪʦʜʘʭ ʢʚʘʣʽʤʝʪʨʽʾ. 

ɸʢʩʽʦʤʘʪʠʢʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʃɸ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ [3]: 

Å ʢʦʤʧʝʪʝʥʮʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʝʷʢʽ ʝʣʝʤʝʥʪʘʨʥʽ ʚʠʤʦʛʠ ʜʦ ʂɯɹ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʧʦʟʥʘʯʘʶʪʴʩʷ ʯʝʨʝʟ Cijk; 

Å ʚʣʘʩʪʠʚʽʩʪʴ, ʧʨʦʪʠʣʝʞʥʘ Cijk, ʧʦʟʥʘʯʘʻʪʴʩʷ ŬCijk. ʎʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʫʪʚʦʨʶʶʪʴ ʘʥʪʦʥʽʤʽʯʥʽ ʧʘʨʠ; 

Å ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʽʥʘʨʥʽ ʦʧʝʨʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ: ɓ ï 

ʘʥʘʣʦʛʽʯʥʦ ʜʠʟôʶʥʢʮʽʾ (çʩʣʘʙʢʠʡè ʟʚôʷʟʦʢ) ʽ ɔ ï ʘʥʘʣʦʛʽʯʥʦ ʢʦʥôʶʥʢʮʽʾ 

(çʩʠʣʴʥʠʡè ʟʚôʷʟʦʢ); 

Å Cijk ʧʦʩʪʘʚʣʝʥʽ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʯʠʩʣʘ ʅ(C1), ʅ(C2), ʅ(ʉ3). ɼʝ H ï 

ʩʠʤʚʦʣ ʬʫʥʢʮʽʦʥʘʣʫ. ʂʦʤʙʽʥʘʮʽʶ ʅ(C1) ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʷʢ çʩʪʫʧʽʥʴ 

ʥʘʷʚʥʦʩʪʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʢʦʤʧʝʪʝʥʮʽʾ) C1 ʚ ʜʘʥʦʤʫ ʥʘʙʦʨʽ (ʚʠʤʦʛʘʭ)è; 

Å ʚ ʃɸ ʧʨʦʧʦʥʫʶʪʴʩʷ ʬʦʨʤʫʣʠ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʫ ʚʽʜ ʘʨʛʫʤʝʥʪʽʚ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ. ʋ ʨʘʟʽ, ʢʦʣʠ ʚʩʽ 

ʨʦʟʛʣʷʥʫʪʽ ʦʙôʻʢʪʠ ʥʝ ʟʘʣʝʞʘʪʴ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʮʽ ʬʦʨʤʫʣʠ ʤʘʶʪʴ ʪʘʢʠʡ 

ʚʠʛʣʷʜ: 
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---= , ʜʝ ï ɟ1 ʽ ɟ2 ʚʘʛʦʚʽ 

ʢʦʝʬʽʮʽʻʥʪʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʜʣʷ ʚʣʘʩʪʠʚʦʩʪʝʡ C1 ʽ C2. 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʬʦʨʤʫʣ (1) ï (4) ʚʠʟʥʘʯʘʻʪʴʩʷ, ʚʠʭʦʜʷʯʠ ʟ ʪʘʢʠʭ 

ʤʽʨʢʫʚʘʥʴ: 

Å ʦʙôʻʢʪ (ʢʦʤʧʝʪʝʥʮʽʷ) Ŭʉ1 ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʙʽʣʴʰ ʧʨʦʩʪʠʡ ʦʙôʻʢʪ 

(ʩʫʙʢʦʤʧʝʪʝʥʮʽʶ) ʉ1 ʽ ʦʮʽʥʢʠ ʾʭ ʨʽʚʥʷ H(ŬC1)  ̔H(C1), ʱʦ ʻ ʧʨʦʪʠʣʝʞʥʠʤʠ; 

Å C1ɓC2 ʜʝʷʢʘ ʢʦʤʧʣʝʢʩʥʘ ʚʣʘʩʪʠʚʽʩʪʴ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʘ 

H(C1ɓC2) ʧʨʠʡʤʘʻ ʚ ʨʘʟʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʦʮʽʥʦʢ ʅ(C1) ʽ ʅ(C2). 

ʗʢʱʦ ʦʜʥʘ ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʫʣʴʦʚʘ, ʦʮʽʥʢʘ H(C1ɓC2) ʥʝ ʜʦʨʽʚʥʶʻ ʥʫʣʶ; 

Å (ʉ1ɔʉ2) ï ʢʦʤʧʣʝʢʩʥʘ ʚʣʘʩʪʠʚʽʩʪʴ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʘ 

ʧʨʠʡʤʘʻ ʚ ʨʘʟʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʦʮʽʥʦʢ ʅ(ʉ1) ʽ ʅ(ʉ2). ɸʣʝ ʷʢʱʦ ʦʜʥʘ 

ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʦʮʽʥʢʘ H(ʉ1ɔʉ2) ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʥʫʣʷ; 

Å H(ʉ1ɔʉ2)ÒH(C1ɓC2), ʪʦʙʪʦ ʦʮʽʥʢʘ ʩʫʢʫʧʥʦʩʪʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ ʾʭ 

ʟʥʘʯʥʽʡ ʢʦʨʝʣʷʮʽʾ ʟʘʚʞʜʠ ʤʝʥʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ ʦʮʽʥʮʽ ʮʠʭ ʞʝ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʃɸ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʛʨʘʬʽʯʥʫ ʤʦʜʝʣʴ ʽʻʨʘʨʭʽʾ 

ʧʦʢʘʟʥʠʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ ʪʘ ʚʘʛʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʚôʷʟʢʽʚ ʤʽʞ 

ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʦʧʝʨʘʪʦʨʠ ʣʦʛʽʢʠ ʘʥʪʦʥʽʤʽʚ: 

)()()(: 2121 CHCHCCH +=bb  ï çʩʣʘʙʢʠʡ ʟʚôʷʟʦʢè ʽ 
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----=gg  ï çʩʠʣʴʥʠʡ ʟʚôʷʟʦʢè. 

ʂʦʞʥʘ ʢʦʤʧʝʪʝʥʮʽʷ C1, C2, C3, C4, C5, C6 ʦʧʠʩʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʠʞʯʦʛʦ ʨʽʚʥʷ (ʩʫʙʢʦʤʧʝʪʝʥʮʽʡ) ʽ ʟʘʚôʷʟʢʽʚ. ɼʦʜʘʪʢʦʚʦ 

ʢʦʞʥʽʡ ʟ ʢʦʤʧʝʪʝʥʮʽʡ ʛʨʘʬʽʯʥʦʾ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʘʚʠʪʠ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʝʚʥʠʡ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ɟijk, ʱʦ ʚʨʘʭʦʚʫʻ ʾʾ ʚʘʞʣʠʚʽʩʪʴ 

[3]. ɼʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʻʨʘʨʭʽʯʥʦʾ ʛʨʘʬʽʯʥʦʾ ʤʦʜʝʣʽ ʚ 

ʬʦʨʤʫʣʫ, ʷʢʘ ʧʦʚôʷʟʫʻ ʧʦʢʘʟʥʠʢʠ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ (ʩʫʙʢʦʤʧʝʪʝʥʮʽʾ) ʪʘ 

ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʂɯɹ. ɼʣʷ ʛʨʘʬʽʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʫ 1, ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: 

 [ ]654321][ CCCCCCHCH ggggg=  (5) 
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ʈʠʩʫʥʦʢ 1 ï ɯʻʨʘʨʭʽʯʥʘ ʛʨʘʬ-ʤʦʜʝʣʴ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʂɯɹ 

ʆʮʽʥʶʚʘʥʥʷ ʂɯɹ ʦʨʛʘʥʽʟʘʮʽʾ ʘʙʦ ʦʢʨʝʤʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ ʥʝʦʙʭʽʜʥʦ ʥʝ 

ʪʽʣʴʢʠ ʢʝʨʽʚʥʠʮʪʚʫ ʦʨʛʘʥʽʟʘʮʽʾ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʪʘ 

ʩʚʦʻʯʘʩʥʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʚʝʨʛʝʥʮʽʾ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ [4], ʘ ʡ ʟʘʤʦʚʥʠʢʘʤ, ʩʧʦʞʠʚʘʯʘʤ, 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ. ɯʥʬʦʨʤʘʮʽʶ, ʦʪʨʠʤʘʥʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽ 

ʦʮʽʥʦʢ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʟ ʙʦʢʫ 

ʢʝʨʽʚʥʠʮʪʚʘ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʧʦʩʪʽʡʥʝ ʧʦʣʽʧʰʝʥʥʷ ʨʽʚʥʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʻ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʂɯɹ ʦʨʛʘʥʽʟʘʮʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʬʘʭʽʚʮʽʚ, ʥʘ ʙʘʟʽ ʥʝʯʽʪʢʠʭ ʣʦʛʽʢ (ʟʦʢʨʝʤʘ, ʣʦʛʽʢʠ ʘʥʪʦʥʽʤʽʚ) ʜʘʻ 

ʙʝʟʩʫʤʥʽʚʥʽ ʧʝʨʝʚʘʛʠ, ʷʢʽ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʢʦʨʠʩʥʽ ʜʣʷ ʪʠʭ ʬʘʭʽʚʮʽʚ, ʷʢʽ 

ʦʨʛʘʥʽʟʫʶʪʴ ʧʨʦʮʝʩ ʦʮʽʥʢʠ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ 

ʯʽʪʢʦ ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ ʩʬʦʨʤʦʚʘʥʠʤʠ ʚ 

ʧʨʦʮʝʩʽ ʟʘʩʚʦʻʥʥʷ ʢʦʤʧʝʪʝʥʮʽʡ ʬʘʭʽʚʮʷʤʠ ʽ ʨʽʚʥʝʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ɺ 

ʥʘʩʣʽʜʦʢ ʯʦʛʦ, ʧʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʪʘʻ 

ʙʽʣʴʰ ʢʝʨʦʚʘʥʠʤ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1.  ʃʠʪʚʠʥʦʚ ɺ.ɺ. ʄʦʜʝʣʴ ʢʫʣʴʪʫʨʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʦʨʛʘʥʽʟʘʮʽʾ / 

ɺ.ɺ. ʃʠʪʚʠʥʦʚ, ʆ.ɺ. ʊʨʫʥʦʚʘ, ʄ.ʄ. ɺʦʡʮʝʭʦʚʩʴʢʘ // çʇʝʨʩʧʝʢʪʠʚʥʽ 

ʥʘʧʨʷʤʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾè: ʤʘʪʝʨʽʘʣʠ ʜʨʫʛʦʾ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. ï ʤ. ʆʜʝʩʘ, 03-07 ʚʝʨʝʩʥʷ 2016 ʨ. ï ʆʜʝʩʘ: ʆʅɸɿ, 

2016. ï ʉ. 47 ï 50. 

2.  ɸʜʘʤʝʥʢʦ ɸ.ɸ. ʅʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʤʦʜʝʣʠ ʥʘ ʙʘʟʝ 

ʣʦʛʠʢʠ ʘʥʪʦʥʠʤʦʚ / ɸ.ɸ. ɸʜʘʤʝʥʢʦ, ʗ.ɹ. ɽʨʦʰʝʥʢʦ, ʊ.ɺ. ʂʦʥʜʨʘʰʦʚʘ // 

ʅʘʫʯʥʳʝ ʚʝʜʦʤʦʩʪʠ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʉʝʨʠʷ: ʕʢʦʥʦʤʠʢʘ. ʀʥʬʦʨʤʘʪʠʢʘ. ɺʳʧʫʩʢ ˉ 1-1 (172). ʊʦʤ 29. 2014. ï 

105-109 ʩ. ï ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ: 

http://cyberleninka.ru/article/n/nedeterminirovannye-kognitivnye-modeli-na-

baze-logiki-antonimovɻʦʣʦʪʘ ʗ.ʗ. ʆ ʬʦʨʤʘʣʠʟʘʮʠʠ ʣʦʛʠʢʠ ʥʝʧʦʣʥʳʭ ʟʥʘʥʠʡ 

(ʣʦʛʠʢʠ ʘʥʪʦʥʠʤʦʚ) // ʃʦʛʠʢʘ ʠ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ: 

http://cyberleninka.ru/article/n/nedeterminirovannye-kognitivnye-modeli-na-baze-logiki-antonimov
http://cyberleninka.ru/article/n/nedeterminirovannye-kognitivnye-modeli-na-baze-logiki-antonimov


 

280 

 

3.   ʄʝʞʚʫʟ. ʩʙ./ ʇʦʜ ʨʝʜ. ʀ.ʅ. ɹʨʦʜʩʢʦʛʦ, ʗ.ɸ. ʉʣʠʥʠʥʘ. ʉʧʙɻʋ, ʉʇʙ., 1992. ï 

ʉ.92-112. 

4.  ɼʦʨʦʰ ʄ.ʉ. ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʥʚʝʨʛʝʥʮʽʾ ʮʽʥʥʦʩʪʝʡ ʫʯʘʩʥʠʢʽʚ ʥʘ 

ʧʨʠʢʣʘʜʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʨʦʝʢʪʫ ʟ ʢʽʙʝʨʟʘʭʠʩʪʫ / ʄ.ʉ. ɼʦʨʦʰ, 

ʆ.ɺ. ʊʨʫʥʦʚʘ, ɼ.ʄ. ɯʪʯʝʥʢʦ, ʄ.ʄ. ɺʦʡʮʝʭʦʚʩʴʢʘ, ʄ.ʉ. ɼʚʦʻʛʣʘʟʦʚʘ // 

ʉʭʽʜʥʦ-ɽʚʨʦʧʝʡʩʴʢʠʡ ʞʫʨʥʘʣ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺʠʧʫʩʢ ˉ6-3 (84), 

2016. ï ʉ.4-10. ï ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ: 

http://journals.uran.ua/eejet/article/view/85215/87681  

 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʚʪʦʨʽʚ: 

 

ʊʨʫʥʦʚʘ ʆʣʝʥʘ ɺʘʩʠʣʽʚʥʘ-ʢ.ʧʝʜ.ʥ., ʜʦʮʝʥʪ, ʏʝʨʥʽʛʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʏʝʨʥʽʛʽʚ, ʚʫʣ. ʐʝʚʯʝʥʢʘ, ʙʫʜ. 95, ʢʦʨʧ. 4., 14027, ʋʢʨʘʾʥʘ 

 e.trunova@gmail.com 

ɺʦʡʮʝʭʦʚʩʴʢʘ ʄʘʨʽʷ ʄʠʭʘʡʣʽʚʥʘ-ʘʩʧʽʨʘʥʪ, ʏʝʨʥʽʛʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʏʝʨʥʽʛʽʚ, ʚʫʣ. ʐʝʚʯʝʥʢʘ, ʙʫʜ. 95, ʢʦʨʧ. 4., 14027, ʋʢʨʘʾʥʘ 

m.voitsekhovska@gmail.com 

 

 

Annex for papers written in Ukrainian and Russian  

 

Annotation: There was proposed a hierarchical graf-model of integrated 

organization's (specialistôs) information security culture (ISC) based on the 

competency level assessment determining using fuzzy logic and logic of 

antonyms. Using this model during the organization's ISC expert assessment 

involves a significant simplification of the decision making process of 

determining the competencies and subcompetencies formed level, since it 

allows to take into account the presence of weak and strong relations. 
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ʂɯɹɽʈɹɽɿʇɽʂɸ ʇʈʆʄʀʉʃʆɺʀʍ ʉʀʉʊɽʄ. 

ʆʎɯʅʂɸ ʈʀɿʀʂɯɺ ʊɸ ʉʇʆʉʆɹʀ ɰʍ ʄɯʅɯʄɯɿɸʎɯɰ 

 

ʍʘʨʯʝʥʢʦ ɼʝʥʠʩ, ɻʨʫʜʟʠʥʩʴʢʠʡ ʖʣʽʘʥ 

   
ɸʥʦʪʘʮʽʷ: ʈʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠ ʽ ʤʝʪʦʜʦʣʦʛʽʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽ ʟʥʠʞʝʥʥʷ 

ʫʨʘʟʣʠʚʦʩʪʽ ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜ ʥʝʙʘʞʘʥʠʭ ʚʪʦʨʛʥʝʥʴ. 

ʊʘʢʦʞ ʧʨʠʚʝʜʝʥʘ ʧʨʦʮʝʜʫʨʘ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʢʽʙʝʨʥʝʙʝʟʧʝʢʠ 

ʤʝʨʝʞʽ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʟʘʭʦʜʠ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʱʝʥʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʽʙʝʨʙʝʟʧʝʢʘ, ʧʨʦʤʠʩʣʦʚʘ ʩʠʩʪʝʤʘ, ʤʝʨʝʞʽ, ʟʘʭʠʩʪ ʤʝʨʝʞ, 

ʤʝʪʦʜʠʢʘ,  ʨʠʟʠʢʠ, ʫʨʘʟʣʠʚʽʩʪʴ, ʦʮʽʥʢʘ, ʟʘʭʠʩʥʽ ʟʘʭʦʜʠ 

 

ɺʩʪʫʧ 

     ɺ ʜʘʥʠʡ ʯʘʩ ʫ ʩʢʣʘʜʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦ ʧʨʦʛʨʘʤʦ-ʪʝʭʥʽʯʥʠʭ 

ʩʠʩʪʝʤ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʢʦʤʧ'ʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ ʦʙʤʽʥʫ 

ʽʥʬʦʨʤʘʮʽʻʶ (ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʤʝʨʝʞʽ, ɯʥʪʝʨʥʝʪ ʪʘ ʽʥ.) 

ɯʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʤʽʰ ʽʥʥʦʚʘʮʽʡʥʠʭ ʚʧʨʦʚʘʜʞʝʥʴ ʽ 

ʟʘʩʪʘʨʽʣʠʭ ʪʝʭʥʦʣʦʯʽʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʩʪʚʦʨʶʻ ʧʨʦʙʣʝʤʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ. ʅʝʙʘʞʘʥʽ ʚʪʨʫʯʘʥʥʷ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʫ 

ʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʧʨʠʙʫʪʢʫ ʢʦʤʧʘʥʽʾ, ʘ ʚ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʨʠʟʚʦʜʷʪʴ ʽ ʜʦ ʘʚʘʨʽʡ ʩ ʪʷʞʢʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʽ 

ʣʶʜʩʴʢʠʤʠ ʞʝʨʪʚʘʤʠ. ʗʢ ʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʚʠʙʫʭ ʧʨʠʨʦʜʥʴʦʛʦ ʛʘʟʫ 

ʫ ʅʴʶ-ʁʦʨʢʫ, ʱʦ ʚʠʥʠʢ ʚʥʘʩʣʽʜʦʢ ʥʝʟʘʢʦʥʥʠʭ ʚʪʨʫʯʘʥʴ ʚ ʤʝʨʝʞʫ ʛʘʟʦʚʠʭ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ[7]. 

ʅʠʞʯʝ ʨʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠ ʽ ʤʝʪʦʜʦʣʦʛʽʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽ ʟʥʠʞʝʥʥʷ 

ʫʨʘʟʣʠʚʦʩʪʽ ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜ ʥʝʙʘʞʘʥʠʭ ʚʪʦʨʛʥʝʥʴ. 

ʊʘʢʦʞ, ʧʨʠʚʝʜʝʥʘ ʧʨʦʮʝʜʫʨʘ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʢʽʙʝʨʥʝʙʝʟʧʝʢʠ 

ʤʝʨʝʞʽ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʠʢʦʥʘʥʥʷ 

ʪʘʢʦʾ ʧʨʦʮʝʜʫʨʠ, ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʦʙʥʠʢʫ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʧʣʘʥʫʚʘʪʠ ʨʦʟʰʠʨʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟ ʫʧʝʚʥʝʥʽʩʪʶ ʚ 

ʙʝʟʧʝʮʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʤʝʨʝʞʽ..  

ʏʘʩʪʠʥʘ 1. ʆʛʣʷʜ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʽ ʽʥʜʫʩʪʨʽʘʣʴʥʦʾ ʢʽʙʝʨʙʝʟʧʝʢʠ  

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʞʘʚʥʠʭ ʪʘ ʧʨʠʚʘʪʥʠʭ ʦʙôʻʢʪʽʚ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ ʧʨʘʮʶʻ ʧʽʜ ʟʘʛʨʦʟʦʶ ʢʽʙʝʨʥʘʧʘʜʫ. ɹʽʣʴʰ ʪʦʛʦ, ʻ ʚʞʝ 

ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚ, ʷʢʽ ʩʪʘʣʠ ʞʝʨʪʚʘʤʠ ʟʣʦʯʠʥʮʽʚ. ʆʜʥʠʤ ʟ 
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ʥʘʡʷʩʢʨʘʚʽʰʠʭ ʧʨʠʢʣʘʜʽʚ ʪʘʢʦʛʦ ʚʪʨʫʯʘʥʥʷ ʙʫʚ ʚʠʧʘʜʦʢ ʢʽʙʝʨʘʪʘʢʠ ʥʘ 

ʇɸʊ "ʇʨʠʢʘʨʧʘʪʪʷʦʙʣʝʥʝʨʛʦ"[1], ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʙʣʠʟʴʢʦ 230000 ʣʶʜʝʡ 

ʟʘʣʠʰʠʣʠʩʴ ʙʝʟ ʩʚʽʪʣʘ ʥʘ ʜʝʢʽʣʴʢʘ ʛʦʜʠʥ. ʎʷ ʘʪʘʢʘ ʙʫʣʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

SCADA ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤʠ ʧʽʜʩʠʩʪʝʤʘʤʠ ʽ ʩʧʨʠʯʠʥʠʣʘ 

ʥʝʘʙʠʷʢʫ ʰʢʦʜʫ, ʘʜʞʝ ʩʠʩʪʝʤʘ ʥʝ ʙʫʣʘ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʘ ʥʘʚʽʪʴ ʯʝʨʝʟ 

ʜʚʘ ʤʽʩʷʮʽ [2].  

ʇʨʦʪʝ, ʢʨʠʪʠʯʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʻ ʥʝ ʻʜʠʥʦʶ ʮʽʣʣʶ ʢʽʙʝʨʥʘʧʘʜʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʙʦʪʥʝʪ Mirai ʚʠʢʦʨʠʩʪʘʚ ʙʽʣʴʰ ʥʽʞ 150000 IoT (internet of 

things) ʧʨʠʩʪʨʦʾʚ, ʚ ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ ʢʘʤʝʨ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʜʘʪʯʠʢʽʚ, 

ʱʦ ʩʧʨʦʚʦʢʫʚʘʣʦ ʧʨʦʙʣʝʤʠ ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʬʨʘʥʮʫʟʴʢʦʛʦ ʧʨʦʚʘʡʜʝʨʘ 

OVH [3,4]. ʎʝʡ ʥʘʧʘʜ ʢʣʘʩʠʬʽʢʫʶʪʴ ʷʢ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰʠʭ DDoS ʥʘʧʘʜʽʚ ʚ 

ʽʩʪʦʨʽʾ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʽʥʰʠʭ ʧʨʠʢʣʘʜʽʚ ʪʘʢʠʭ ʥʘʧʘʜʽʚ, ʘʣʝ ʾʭ ʦʙôʻʜʥʫʻ ʦʜʥʝ ï 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʯʠ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʟʘʧʦʜʽʷʥʥʷ ʰʢʦʜʠ 

ʧʝʚʥʦʤʫ ʦʙôʻʢʪʫ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʙʽʟʥʝʩʫ, ʜʝʨʞʘʚʥʽʡ ʢʦʤʧʘʥʽʾ 

ʯʠ ʥʘʚʽʪʴ ʢʦʥʢʨʝʪʥʽʡ ʦʩʦʙʽ. ʉʘʤʝ ʪʦʤʫ ʨʦʟʨʦʙʥʠʢʘʤ ɸʉʋ ʩʣʽʜ ʟʚʝʨʥʫʪʠ 

ʫʚʘʛʫ ʥʘ ʤʝʪʦʜʠ ʧʨʦʪʠʜʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʢʽʙʝʨʘʪʘʢʘʤ.  

ʏʘʩʪʠʥʘ 2. ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ ʢʽʙʝʨʥʝʙʝʟʧʝʢʠ 

ʇʨʠʢʣʘʜʦʤ ʜʽʶʯʦʾ ʧʨʦʮʝʜʫʨʠ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʟʚʽʪ 

ISAôs ñTechnical Report ISA-TR99.00.022004: Integrating Electronic Security 

into the Manufacturing and Control Systems Environmentò. ʋ ʮʴʦʤʫ ʟʚʽʪʽ 

ʥʘʚʦʜʠʪʴʩʷ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʠ ʢʽʙʝʨʙʝʟʧʝʢʠ 

ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʫʩʪʘʥʦʚʢʘʭ.  

ʈʠʩ. 1. ʄʦʜʝʣʴ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʝʟʧʝʢʠ ISA 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʷʢ ʟʨʦʙʠʪʠ ʙʝʟʧʝʯʥʫ ʩʠʩʪʝʤʫ ʟʘ ʤʝʪʦʜʠʢʦʶ 

ISA, ʨʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʦʮʽʥʢʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʤʦʜʝʣʽ ʟʘ ʤʦʜʝʣʣʶ 

ISA. ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʫʩʽ ʥʠʞʯʝʥʘʚʝʜʝʥʽ ʧʫʥʢʪʠ ʦʮʽʥʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʢʨʦʢʽʚ 2-8 ʤʦʜʝʣʽ, ʘ ʩʘʤʝ ʚʽʜ "ʆʮʽʥʢʘ ʽ ʚʠʟʥʘʯʝʥʥʷ ʽʩʥʫʶʯʦʾ ʤʝʨʝʞʝʚʦʾ 
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ʩʠʩʪʝʤʠ" ʽ ʜʦ "ɿʘʚʝʨʰʝʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʟ ʙʝʟʧʝʢʠ". ʇʨʠʯʦʤʫ, 

ʪʽʣʴʢʠ ʧ. 8 (ʈʝʢʦʤʝʥʜʘʮʽʾ) ʚʽʜʧʦʚʽʜʘʻ ʢʨʦʢʫ 4 ʤʦʜʝʣʽ (ɺʠʙʽʨ ʢʦʥʪʨʟʘʩʦʙʽʚ), 

ʫʩʽ ʽʥʰʽ ï ʜʝʪʘʣʽʟʘʮʽʷ ʢʨʦʢʽʚ 2 ʽ 3. 

ʄʝʪʦʜʠ ʦʮʽʥʢʠ 

ʋ ʮʝʥʪʨʽ ʫʚʘʛʠ - ʢʨʦʢʠ 2 ʽ 3 ʤʦʜʝʣʽ, ʘ ʩʘʤʝ: "ʆʮʽʥʢʘ ʽ ʚʠʟʥʘʯʝʥʥʷ 

ʽʩʥʫʶʯʦʾ ʤʝʨʝʞʥʦʾ ʩʠʩʪʝʤʠ" ʽ "ʇʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ". 

ʃʶʜʩʴʢʠʡ ʬʘʢʪʦʨ 

ʆʮʽʥʢʘ ʧʦʪʦʯʥʦʾ ʩʠʪʫʘʮʽʾ ʢʽʙʝʨʙʝʟʧʝʢʠ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʜʽʣʷʥʮʽ ʚʢʣʶʯʘʻ 

ʚ ʩʝʙʝ ʧʨʦʚʝʜʝʥʥʷ ʦʧʠʪʫʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʢʦʪʨʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʦʯʥʽ ʦʧʝʨʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʦʙʣʘʜʥʘʥʥʷʤ ʥʘ ʤʽʩʮʽ 

ʫʩʪʘʥʦʚʢʠ. ʇʨʦʚʦʜʠʪʴʩʷ ʩʝʨʽʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʽʥʪʝʨʚ'ʶ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʢʽʙʝʨʙʝʟʧʝʢʠ ʚ ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤʘʭ ʢʦʤʧʘʥʽʾ. ʎʽ ʽʥʪʝʨʚ'ʶ ʜʘʶʪʴ ʦʩʥʦʚʫ 

ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʙʝʟʧʝʢʠ. ɺʦʥʠ 

ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʚʠʟʥʘʯʝʥʥʽ:  

1) ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʽ ʜʦʪʨʠʤʘʥʥʷ  ʫʛʦʜ ʧʨʦ ʧʦʣʽʪʠʢʫ ʙʝʟʧʝʢʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤ ʚʽʜ ʢʽʙʝʨʘʪʘʢ;  

2) ʘʨʭʽʪʝʢʪʫʨʠ ʤʝʨʝʞʝʚʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʦʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʯʝʨʝʟ 

ʧʨʠʟʤʫ ʢʽʙʝʨʙʝʟʧʝʢʠ;  

3) ʩʧʦʩʦʙʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʯʝʨʝʟ ʚʝʙ-ʨʝʩʫʨʩʠ;  

4) ʙʫʜʴ-ʷʢʠʭ ʧʨʦʙʣʝʤ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʚ ʜʘʥʠʡ ʯʘʩ ʥʝ 

ʚʠʨʽʰʫʶʪʴʩʷ.  

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʦʞʥʦʛʦ ʽʥʪʝʨʚ'ʶ, ʽʥʪʝʨʚ'ʶʝʨ ʧʨʦʚʦʜʠʪʴ ʧʦʧʝʨʝʜʥʶ 

ʦʮʽʥʢʫ ʽ ʧʨʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʨʠʟʠʢʫ ʜʣʷ ʢʦʞʥʦʛʦ ʧʠʪʘʥʥʷ. ɸʥʢʝʪʠ ʧʦʪʽʤ 

ʚʚʦʜʷʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʠʭ ʽ ʨʽʚʝʥʴ ʨʠʟʠʢʫ ʦʙʨʘʭʦʚʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʧʦʭʠʙʢʠ. 

ʆʧʠʩ ʧʨʠʩʪʨʦʾʚ 

ʇʦʚʥʠʡ ʩʧʠʩʦʢ ʤʝʨʝʞʝʚʠʭ ʧʨʠʩʪʨʦʾʚ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʨʦʟʨʦʙʣʝʥʠʡ ʪʘ ʚʥʝʩʝʥʠʡ ʚ ʙʘʟʫ ʜʘʥʠʭ ʧʨʦʝʢʪʫ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ. 

ʎʷ ʙʘʟʘ ʜʘʥʠʭ ʤʘʻ ʙʫʪʠ ʨʦʟʰʠʨʝʥʘ ʚ ʙʽʣʴʰ ʧʦʚʥʫ ʙʘʟʫ ʜʘʥʠʭ ʧʨʦ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦ ʟʘʢʽʥʯʝʥʥʶ ʦʮʽʥʢʠ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʤʝʨʝʞʽ 

ʋ ʮʽʡ ʯʘʩʪʠʥʽ, ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ ʽ ʜʘʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʝʚʠʭ 

ʧʨʠʩʪʨʦʾʚ ʫʧʨʘʚʣʽʥʥʷ ʟʙʠʨʘʶʪʴʩʷ ʪʘ ʘʥʘʣʽʟʫʶʪʴʩʷ. ʇʽʩʣʷ ʮʴʦʛʦ, ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʩʪʚʦʨʝʥʽ ʤʝʨʝʞʝʚʽ ʜʽʘʛʨʘʤʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʪʦʛʦ ʱʦʙ 

ʦʢʨʝʩʣʠʪʠ ʢʣʶʯʦʚʽ ʧʨʠʩʪʨʦʾ ʚ ʤʝʨʝʞʽ. ʎʽ ʤʝʨʝʞʝʚʽ ʜʽʘʛʨʘʤʠ ʻ ʛʨʘʬʽʯʥʠʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤʠ ʧʨʠʩʪʨʦʾʚ, ʚʠʟʥʘʯʝʥʠʭ ʫ ʙʘʟʽ ʜʘʥʠʭ ʧʨʦʝʢʪʫ ʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʩʥʦʚʥʫ ʣʦʛʽʯʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʤʝʨʝʞʽ, ʥʘʧʨʠʢʣʘʜ, ʟ'ʻʜʥʘʥʥʷ, 

ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʬʽʟʠʯʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʤʝʨʝʞʽ, ʪʘʢʠʤʠ ʷʢ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ. 

ɺʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʫ ʦʮʽʥʢʠ ʤʝʨʝʞʽ 

ʄʝʪʘ ʮʽʻʾ ʯʘʩʪʠʥʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʧʽʜʽʙʨʘʪʠ ʪʘʢʽ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ 

ʟ ʇɿ ʽ ʩʘʤʽ ʇɿ, ʷʢʽ ʤʘʶʪʴ ʥʠʟʴʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʟʙʦʾʚ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʷʭ. ʆʮʽʥʢʘ ʚʨʘʟʣʠʚʦʩʪʽ (ʆɺ) ʚʠʢʦʥʫʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʩʢʘʥʫʚʘʥʥʷ ʤʝʨʝʞʽ (Nessus/NeWT, Auditor Enterprisʝ, SAINT Scanner ʽ ʪ.ʧ.) 

ʪʘ ʚʠʟʥʘʯʘʻ, ʯʠ ʧʨʘʚʠʣʴʥʦ ʥʘʣʘʰʪʦʚʘʥʽ ʧʨʠʩʪʨʦʾ, ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʤʝʨʝʞʽ. 

ʅʘ ʞʘʣʴ, ʮʽ ʽʥʩʪʨʫʤʝʥʪʠ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʧʝʚʥʠʭ ʧʦʤʠʣʦʢ ʚ ʧʨʠʩʪʨʦʷʭ 
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ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʧʨʠʧʫʩʪʠʤʠʤ ʚ ʢʨʠʪʠʯʥʠʭ 

ʫʤʦʚʘʭ ʚ ʮʝʭʫ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, ʥʝʦʙʭʽʜʥʠʡ ʥʘʙʽʨ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʧʨʦʮʝʜʫʨ ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʠʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʥʢʨʝʪʥʠʭ ʦʙ'ʻʢʪʽʚ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʧʝʨʝʜʥʴʦ 

ʚʠʧʨʦʙʫʚʘʥʽ ʥʘ ʘʥʘʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʥʝ ʻ ʢʨʠʪʠʯʥʠʤʠ. 

ʆʮʽʥʢʘ ʢʦʞʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʅʘʩʪʫʧʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʧʨʠʩʪʨʦʾʚ, ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʥʘʩʪʫʧʥʠʭ ʦʙʣʘʩʪʷʭ: ʩʝʨʚʝʨʠ, ʣʶʜʠʥʦ-ʤʘʰʠʥʥʽ ʽʥʪʝʨʬʝʡʩʠ (HMI), ʤʦʜʝʤʠ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ / ʢʦʤʫʪʘʪʦʨʠ, ʙʨʘʥʜʤʘʫʝʨʠ, ʧʨʦʛʨʘʤʦʚʘʥʽ ʣʦʛʽʯʥʽ 

ʢʦʥʪʨʦʣʝʨʠ (ʇʃʂ), ʨʦʟʧʦʜʽʣʝʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ (DCS), ʰʣʶʟʠ,  

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʝʣʝʢʪʨʦʥʥʽ ʧʨʠʩʪʨʦʾ (ɯɽʇ) ʪʘ ʽʥʰʽ. 

 ʆʮʽʥʢʘ ʬʽʟʠʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʠʩʪʨʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʽʜʚʽʜʫʚʘʥʥʷ 

ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʞʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʚʽʜʧʦʚʽʜʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʽ ʪʘʢ ʟʚʘʥʠʡ ʣʠʩʪ ʦʮʽʥʢʠ. ʃʠʩʪ ʦʮʽʥʢʠ ʤʘʻ 

ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʩʪʨʽʡ, ʪʘʢʫ ʷʢ ʯʘʩ ʦʮʽʥʢʠ  

ʦʮʽʥʶʚʘʯʝʤ, ʪʠʧ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʬʫʥʢʮʽʾ, ʜʦʜʘʪʢʠ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʦʙʘ, ʚʠʨʦʙʥʠʢ, ʤʦʜʝʣʴ, ʦʧʝʨʘʮʽʡʥʘ 

ʩʠʩʪʝʤʘ ʽ IP-ʘʜʨʝʩʘ. ʇʦʪʽʤ ʦʮʽʥʶʻʪʴʩʷ ʨʠʟʠʢʙʝʟʧʝʢʠ ʜʣʷ ʧʨʠʩʪʨʦʶ ʟʘ 

ʧ'ʷʪʴʤʘ ʧʦʢʘʟʥʠʢʘʤʠ (ʤʦʞʣʠʚʽʩʪʴ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʬʽʟʠʯʥʦʛʦ ʜʦʩʪʫʧʫ, 

ʤʦʞʣʠʚʽʩʪʴ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʠʩʪʨʦʶ, ʚʽʨʦʛʽʜʥʽʩʪʴ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʟʦʚʥʽʰʥʽʭ 

ʧʨʠʩʪʨʦʾʚ, ʧʨʦʙʣʝʤʠ ʪʘ ʥʶʘʥʩʠ ʙʝʟʧʝʢʠ ʽ ʥʘʜʽʡʥʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʠʩʪʨʦʶ,  ʢʦʤʝʥʪʘʨʽ ʽ ʟʘʫʚʘʞʝʥʥʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʩʪʨʦʶ). 

ɿʘʛʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʘʥʘʣʽʟ  

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʨʦʙʦʪʘ  ʧʦʧʝʨʝʜʥʽʭ ʧʫʥʢʪʽʚ ʙʫʜʝ ʟʘʚʝʨʰʝʥʘ, ʛʨʫʧʘ ʟ 

ʦʮʽʥʢʠ ʧʦʯʠʥʘʻ ʘʥʘʣʽʟ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ. ɼʣʷ ʮʴʦʛʦ ʟʽʙʨʘʥʽ ʜʘʥʽ ʣʠʩʪʽʚ 

ʦʮʽʥʢʠ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʚʚʦʜʷʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʠʭ ʧʨʦʝʢʪʫ ʜʣʷ ʘʥʘʣʽʟʫ. 

ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʩʪʚʦʨʶʻʪʴʩʷ ʟʚʽʪ ʧʨʦ ʦʮʽʥʢʫ ʢʽʙʝʨʙʝʟʧʝʢʠ ʟ 

ʧʝʨʝʣʽʢʦʤ ʧʨʦʙʣʝʤʥʠʭ ʩʬʝʨ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʘʥʘʣʽʟʫ ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʤʝʪʦʜʠ ʧʨʠʚʝʜʝʥʥʷ 

ʩʪʘʥʫ ʧʦʪʦʯʥʦʾ ʢʽʙʝʨʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʚʠʤʦʛ 

ʛʘʣʫʟʝʚʠʭ ʧʨʘʢʪʠʢ. ɼʣʷ ʮʴʦʛʦ, ʟʦʢʨʝʤʘ, ʥʝʦʙʭʽʜʥʘ ʥʘʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ (ʟʘ 

ʮʽʻʶ ʽʥʬʦʨʤʘʮʽʻʶ ʙʫʜʝ ʩʪʚʦʨʝʥʠʡ ʩʧʠʩʦʢ ʟʘʭʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ): 

1. ʈʦʟʨʦʙʢʘ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ 

2. ɸʥʘʣʽʟ ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʝʢʪʫ  

3. ʆʛʣʷʜ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ  

4. ʇʦʰʫʢ ʩʣʘʙʢʠʭ ʤʽʩʮʴ ʩʠʩʪʝʤʠ 

5. ʇʦʰʫʢ ʩʣʘʙʢʠʭ ʤʽʩʮʴ ʧʨʠʩʪʨʦʾʚ 

6. ʉʝʛʤʝʥʪʘʮʽʷ ʩʠʩʪʝʤʠ  

7. ʌʽʟʠʯʥʘ ʙʝʟʧʝʢʘ 

ʏʘʩʪʠʥʘ 3. ɿʘʭʠʩʥʽ ʪʘ ʧʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʦʯʘʪʢʦʚʽ ʝʪʘʧʠ ʨʦʟʨʦʙʢʠ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ ʟʘʚʝʨʰʝʥʽ ʪʘ 

ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʙʝʟʧʝʢʠ, ʥʠʞʯʝ ʚʢʘʟʘʥʽ 

ʢʨʦʢʠ ʧʦʣʽʧʰʘʪʴ ʢʽʙʝʨʙʝʟʧʝʢʫ ʦʙʨʘʥʦʛʦ ʦʙôʻʢʪʫ: 

Å ʢʦʨʝʢʪʥʘ ʧʦʣʽʪʠʢʘ ʙʝʟʧʝʢʠ; 
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Å ʧʦʢʨʘʱʝʥʥʷ ʤʝʨʝʞʝʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ; 

Å ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʥʘ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʷʭ;  

Å ʦʧʪʠʤʽʟʘʮʽʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ; 

Å ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʽʜʜʘʣʝʥʠʤ ʜʦʩʪʫʧʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʬʘʢʪʦʨʥʦʾ 

ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʩʢʣʘʜʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ [6] 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʟʘʭʦʜʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʽʚʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʻ ʥʘʩʪʫʧʥʽ:  

Å ʦʨʛʘʥʽʟʘʮʽʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʨʝʞʽ; 

Å ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʢʝʨʫʚʘʥʥʷ ʩʪʚʦʨʝʥʥʷʤ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʢʽʙʝʨʙʝʟʧʝʢʠ; 

Å  ʜʝʪʘʣʴʥʘ ʧʨʦʨʦʙʢʘ ʘʨʭʽʪʝʢʪʫʨʠ ʤʝʨʝʞʽ;  

Å ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ ʟ ʧʠʪʘʥʴ ʢʽʙʝʨʙʝʟʧʝʢʠ ʫʩʴʦʛʦ ʧʨʠʯʝʪʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ;  

Å ʟʘʢʨʠʪʪʷ ʥʝʧʦʪʨʽʙʥʠʭ ʟôʻʜʥʘʥʴ, ʧʦʨʪʽʚ ʥʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʭ ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʟʘʡʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʢʦʤʧôʶʪʝʨʘʭ, ʟ ʷʢʠʭ ʙʫʜʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ;  

Å ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʭʠʱʝʥʠʭ FTP-ʩʝʨʚʝʨʽʚ ʜʣʷ ʧʝʨʝʜʘʯʽ ʬʘʡʣʽʚ;  

Å ʚʠʢʦʨʠʩʪʘʥʥʷ  ʜʚʦʬʘʢʪʦʨʥʦʾ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʯʠ, ʥʘ ʢʨʘʡʥʽʡ ʚʠʧʘʜʦʢ, 

ʩʢʣʘʜʥʠʭ ʧʘʨʦʣʽʚ;  

Å ʜʠʩʪʘʥʮʽʡʥʝ ʟôʻʜʥʘʥʥʷ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʽ ʟʘʭʠʱʝʥʽ ʧʨʦʪʦʢʦʣʠ (ʪʠʧʫ 

https) ʪʘ ʯʝʨʝʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʧʦʨʪʘʣ ʟ ʣʦʛʫʚʘʥʥʷʤ ʢʦʞʥʦʾ ʜʽʾ. 

ɺʠʩʥʦʚʢʠ 

ʋ ʮʽʡ ʩʪʘʪʪʽ ʧʦʜʘʥʦ ʢʦʨʦʪʢʠʡ ʦʛʣʷʜ ʧʨʦʙʣʝʤ ʧʨʦʤʠʩʣʦʚʦʾ ʢʽʙʝʨʙʝʟʧʝʢʠ 

ʪʘ ʟʨʦʙʣʝʥʘ ʩʧʨʦʙʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʨʦʮʝʜʫʨʫ ʘʥʘʣʽʟʫ ʢʽʙʝʨʙʝʟʧʝʢʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ ʩʫʯʘʩʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ 

ʙʘʟʽ ʪʝʭʥʽʯʥʦʛʦ ʟʚʽʪʫ ISA-TR99.00.022004.  

ɹʘʛʘʪʦ ʽʥʮʠʜʝʥʪʽʚ ʩʪʘʣʠʩʷ ʽ ʙʘʛʘʪʦ ʱʝ ʧʦʧʝʨʝʜʫ. ɯʩʥʫʶʯʽ ʩʠʩʪʝʤʠ 

ʫʨʘʟʣʠʚʽ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʭʠʱʝʥʠʤʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʚʝʜʝʥʦʾ ʚ ʩʪʘʪʪʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʤʘʡʙʫʪʥʽ ʩʠʩʪʝʤʠ ʤʦʞʣʠʚʦ ʨʦʙʠʪʠ ʙʝʟʧʝʯʥʠʤʠ ʟ ʩʘʤʦʛʦ 

ʧʦʯʘʪʢʫ. 

ʇʦʜʽʙʥʦ ʜʦ ʪʦʛʦ, ʷʢ ʤʠ ʩʪʘʚʠʤʦ ʥʘʰʝ ʢʦʥʪʨʦʣʝʨʥʝ ʢʝʨʫʶʯʝ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʫ ʘʧʘʨʘʪʫʨʫ ʧʽʜ ʟʘʤʦʢ, ʤʠ ʧʦʚʠʥʥʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʢʽʙʝʨʙʝʟʧʝʢʫ (ʪʦʡ ʩʘʤʠʡ "ʟʘʤʦʢ") ʽ ʜʣʷ ʤʽʢʨʦʧʨʦʮʝʩʦʨʽʚ ʪʘ 

ʚʙʫʜʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʢʝʨʫʶʪʴ  ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʉʪʚʦʨʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʝ ʣʠʰʝ 

ʟʘ ʫʤʦʚʠ ʜʦʩʪʘʪʥʴʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ ʧʽʜʪʨʠʤʢʠ ʽ 

ʛʨʘʤʦʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʟ ʙʦʢʫ ʢʝʨʽʚʥʠʮʪʚʘ. 
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researched. Also there was shown the execution procedure of cybersecurity 

network risk management and identified key actions to improve system safety. 

Keywords: cyber security, industrial systems, networks, network security, 

methods, risks, vulnerability assessment, safeguar 

 

 

 

ʇʆɺʓʐɽʅʀɽ ʅɸɼɽɾʅʆʉʊʀ ʀ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ɸʂʊʀɺʆɺ 

 

ɸʣʝʢʩʘʥʜʨ ʍʫʪʦʨʥʦʡ 

 

 
 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʘʢʪʠʚʘʤʠ 

ʄʥʦʛʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦ ʩʠʭ ʧʦʨ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ (ʊʆʠʈ) ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʢʪʠʚʦʚ 

ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʫ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʨʝʤʦʥʪʦʚ 

(ʇʇʈ), ʧʦʷʚʠʚʰʫʶʩʷ ʚ ʜʘʚʥʠʝ ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʝʱʝ ʥʝ ʙʳʣʦ ʥʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ 

ʤʝʪʦʜʠʢ ʫʧʨʘʚʣʝʥʠʷ.  

ʇʨʦʙʣʝʤʘ ʩʠʩʪʝʤʳ ʇʇʈ ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝʡ 

ʪʨʫʜʦʸʤʢʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʨʝʤʦʥʪʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʘ ʚ ʪʦʤ, ʯʪʦ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʫʩʪʘʨʝʚʰʠʤ 

ʥʦʨʤʘʪʠʚʘʤ ʠ ʯʝʨʝʟ ʫʩʨʝʜʥʝʥʥʳʝ ʧʝʨʠʦʜʳ ʥʝ ʜʘʝʪ ʛʘʨʘʥʪʠʠ, ʯʪʦ ʚ 

ʤʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜ ʚ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʧʨʦʠʟʦʡʜʝʪ ʦʪʢʘʟʦʚ ʠ 

ʧʦʣʦʤʦʢ.  

ʅʝʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʠʢ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʦʪʢʘʟʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʝʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʝʤʦʥʪʦʚ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʠʩʪʝʤʳ ʇʇʈ ʪʝʤ, ʯʪʦ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʢʦʥʪʨʦʣʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʝʜʠʥʠʮ 

ʦʙʦʨʫʜʦʚʘʥʠʷ.  
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ʉʦʚʤʝʱʝʥʠʝ ʩʠʩʪʝʤʳ ʇʇʈ ʩ ʨʝʤʦʥʪʦʤ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʣʦʤʘʝʪʩʷ ʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʜʦʣʛʦ ʨʘʙʦʪʘʝʪ, ʘ ʧʦʪʦʤʫ ʯʪʦ ʚ 

ʥʝʤ ʚʦʟʥʠʢʘʶʪ ʜʝʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʠʟʥʦʩʫ ʠ 

ʚ ʠʪʦʛʝ ʢ ʧʦʣʦʤʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʜʝʬʝʢʪʦʚ ʠʤʝʶʪ ʩʚʦʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʝʬʝʢʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʠʯʝʩʢʫʶ ʜʘʪʫ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦʪʦʨʦʡ 

ʪʨʝʙʫʝʪʩʷ ʧʨʠʥʷʪʠʝ ʨʝʤʦʥʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ.  

ʇʝʨʝʭʦʜ ʩʦ ʩʭʝʤʳ ʚʳʧʦʣʥʝʥʠʷ ʇʇʈ ʥʘ ʨʝʤʦʥʪʳ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʦʙʲʝʤ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʠ 

ʫʚʝʣʠʯʠʪʴ ʤʝʞʨʝʤʦʥʪʥʳʡ ʨʝʩʫʨʩ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʜʝʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʢʪʠʚʦʚ.  

ɺ ʩʠʩʪʝʤʝ ʇʇʈ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʢʪʘ ʨʝʤʦʥʪʘ, ʩʨʦʢʦʚ 

ʠ ʦʙʲʝʤʦʚ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʥʘʨʘʙʦʪʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʧʨʠ ʨʝʤʦʥʪʝ ʧʦ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ï ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʇʇʈ ʧʨʘʢʪʠʯʝʩʢʠ ʩʝʙʷ ʠʟʞʠʣʘ ï ʩ 

ʵʪʠʤ ʩʦʛʣʘʩʥʳ ʤʥʦʛʠʝ ʵʢʩʧʝʨʪʳ. ʅʦ ʧʨʦʙʣʝʤʦʡ ʧʝʨʝʭʦʜʘ ʥʘ ʨʝʤʦʥʪ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʪʝʭʥʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɹʫʜʫʱʝʝ ʢʦʥʝʯʥʦ ʞʝ ʟʘ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʨʘʙʦʪ ʊʆʠʈ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʩʦʩʪʦʷʥʠʶ, ʥʦ ʙʳʩʪʨʳʡ ʧʝʨʝʭʦʜ ʥʘ ʪʘʢʫʶ ʩʭʝʤʫ ʟʘʪʨʫʜʥʝʥ, ʘ ʧʦʣʥʳʡ 

ʦʪʢʘʟ ʦʪ ʇʇʈ ʥʝʚʦʟʤʦʞʝʥ ʧʦ ʶʨʠʜʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ. 

ɺʳʭʦʜ ï ʵʪʦ ʩʦʚʤʝʱʝʥʠʝ ʩʠʩʪʝʤʳ ʇʇʈ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʯʪʦ ʧʦʟʚʦʣʠʪ: 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʨʠʦʨʠʪʝʪʦʚ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʙʦʪ  

   ʊʆʠʈ 

¶ ʈʘʟʣʠʯʥʳʝ ʧʨʠʥʮʠʧʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦ ʚʠʜʘʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ  

   ʨʘʙʦʪ  

¶ ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦ ʥʘʨʘʙʦʪʢʝ 

¶ ʇʣʘʥʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʤʦʞʥʦ ʟʘʧʣʘʥʠʨʦʚʘʪʴ 

¶ ʉʢʦʣʴʟʷʱʝʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ï ʫʪʦʯʥʝʥʠʝ ʧʦ ʛʦʨʠʟʦʥʪʘʤ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠ ̫

¶ ʉʨʝʜʥʝʩʨʦʯʥʦʝ ʠ ʢʨʘʪʢʦʩʨʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ɺr ʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ɺʦʧʨʦʩ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʝʜʠʥʠʮʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʢʣʶʯʝʚʳʤ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʘʥʦʚʳʭ ʟʘʪʨʘʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʠ ʟʘʪʨʘʪ ʥʘ 

ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʊʆʠʈ ʧʦʧʫʣʷʨʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʥʘʜʝʞʥʦʩʪʴ 

ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ - ʠʟʚʝʩʪʥʘʷ ʢʘʢ RCM (Reliability-centered 

Maintenance). ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʝʪʦʜʠʢʝ, ʧʦʜʜʝʨʞʘʥʠʝ ʚʩʝʭ ʝʜʠʥʠʮ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʙʝʟʫʧʨʝʯʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʮʝʣʴʶ, ʛʣʘʚʥʦʝ ï 

ʵʪʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʘ ʥʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʘʞʜʦʡ ʝʜʠʥʠʮʳ ʦʙʦʨʫʜʦʚʘʥʠʷ.  
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ʈʘʟʣʠʯʥʳʝ ʝʜʠʥʠʮʳ ʠʣʠ ʛʨʫʧʧʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʤʝʶʪ 

ʨʘʟʥʫʶ ʟʥʘʯʠʤʦʩʪʴ (ʚʘʞʥʦʩʪʴ) ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ʠ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ. ʎʝʣʴ - 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʦʩʦʙʦ ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʭ ʢʨʠʪʠʯʥʦʩʪʴʶ), ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʢʦʪʦʨʳʭ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʇʨʠ ʦʮʝʥʢʝ ʧʦʩʣʝʜʩʪʚʠʡ ʫʯʠʪʳʚʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʨʠʩʢʠ - ʩʨʳʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʘʥʦʚ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʪʘʩʪʨʦʬʳ ʠ ʪ.ʧ.  

ʆʪʥʝʩʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʟʥʘʯʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʝʡ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ï ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʥʘʨʘʙʦʪʢʝ, ʨʝʤʦʥʪ ʧʦ ʩʦʩʪʦʷʥʠʶ ʠʣʠ 

ʨʘʙʦʪʘ ʥʘ ʦʪʢʘʟ.  

ʄʝʪʦʜʠʢʘ RCM ʦʩʥʦʚʘʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ 

ʦʪʜʝʣʴʥʦʡ ʝʜʠʥʠʮʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʥʘ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ʧʦʩʣʝʜʩʪʚʠʡ ʦʪʢʘʟʦʚ, ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʫʯʝʪʦʤ ʧʨʠʩʫʱʝʡ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ʠ 

ʚʘʞʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʦʩʪʠʛʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʧʦ 

ʤʘʣʦʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʲʝʢʪʘʤ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦʭʨʘʥʷʝʪʩʷ ʟʘʜʘʥʥʘʷ 

ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʟʥʘʯʠʤʳʭ ʦʙʲʝʢʪʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ RCM ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʙʶʜʞʝʪʘ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʊʆʠʈ ʤʠʥʠʤʫʤ ʥʘ 20% ʠ ʙʦʣʝʝ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʥʘʜʝʞʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʛʣʘʚʥʦʝ ʩʥʠʞʘʝʪ ʨʠʩʢ ʜʣʠʪʝʣʴʥʳʭ ʦʩʪʘʥʦʚʦʢ 

ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʈʝʰʝʥʠʷ ʂʆʈʇʆʈɸʎʀʀ ɻɸʃɸʂʊʀʂɸ ʚ ʦʙʣʘʩʪʠ ʊʆʠʈ 

ʂʦʨʧʦʨʘʮʠʷ çɻʘʣʘʢʪʠʢʘè, ʚʳʧʦʣʥʷʷ ʧʨʦʝʢʪʳ ʟʘʢʘʟʯʠʢʦʚ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʘʢʪʠʚʘʤʠ çɻʘʣʘʢʪʠʢʘ ɽɸʄè, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʠʢʘʭ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ 

ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʥʘʜʝʞʥʦʩʪʴ.  

ʉʠʩʪʝʤʘ çɻʘʣʘʢʪʠʢʘ ɽɸʄè ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʤʦʥʠʪʦʨʠʥʛ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʢʨʠʪʝʨʠʝʚ 

ʦʧʨʝʜʝʣʷʪʴ ʘʚʘʨʠʡʥʳʝ ʦʙʲʝʢʪʳ, ʪʨʝʙʫʶʱʠʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ.  

ɺʩʪʨʦʝʥʥʳʡ ʚ ʩʠʩʪʝʤʫ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢ ʞʝ ʩʦʢʨʘʪʠʪʴ 

ʩʨʦʢʠ ʠ ʟʘʪʨʘʪʳ ʥʘ ʟʘʢʫʧʢʫ ʟʘʧʯʘʩʪʝʡ ʠ ʚʳʧʦʣʥʝʥʠʝ ʨʝʛʣʘʤʝʥʪʥʳʭ ʠ 

ʚʥʝʧʣʘʥʦʚʳʭ ʨʘʙʦʪ.  

ʉʠʩʪʝʤʘ çɻʘʣʘʢʪʠʢʘ ɽɸʄè - ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʢʘʢ 

ʦʩʥʦʚʥʳʤʠ, ʪʘʢ ʠ ʚʩʝʤʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ çɻʘʣʘʢʪʠʢʘ ɽɸʄè 

ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʠʨʦʚʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʚ 

ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ ʠ ʩ ʫʯʝʪʦʤ ʩʣʦʞʠʚʰʝʡʩʷ ʧʨʘʢʪʠʢʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 
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ʇʨʠ ʝʝ ʨʘʟʨʘʙʦʪʢʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʠ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʘʢʪʠʚʘʤʠ, ʪʘʢ ʠ ʩʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

 

ɸʣʝʢʩʘʥʜʨ ʍʫʪʦʨʥʦʡ-  ʂʦʨʧʦʨʘʮʠʷ çɻʘʣʘʢʪʠʢʘè, ʛ. ʂʠʝʚ, ʫʣ. ɽ. 

ʂʦʥʦʚʘʣʴʮʘ, 31 

 

Annex for papers written in Ukrainian and Russian 

 

The low efficiency of many industrial enterprises are largely due to weak 

management of assets, primarily non-optimized system maintenance and repair 

services (MRO).  

Many industrial enterprises are still for the decision of tasks of maintenance 

and repair (MRO) of production assets have traditionally used a system of 

preventive maintenance (PM), which appeared in the old days, when there were 

no modern information technology or improved management techniques. 

In a number of sectors the current costs of Maintenance can be up to 70% of 

cost of goods manufactured. In practice, the optimal strategy of equipment 

operation, application of modern maintenance strategies and capabilities of 

information technologies allows to achieve a significant reduction of operating 

costs and equipment repairs while maintaining the necessary level of 

reliability. 

The Corporation "Galaxy", performing projects for customers in optimizing 

maintenance and repair of equipment, uses the modern management system of 

production assets "Galaxy EAM" based on best practices as service and 

maintenance with a focus on reliability.  

Use the software "Galaxy EAM" will enable the management of enterprise 

services, chief mechanic and energy to improve theefficiency of equipment 

operation, to reduce material and time costs for their maintenance and repair.
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ʏʀʅʅʀʂʀ ʄɯɻʈɸʎɯʁʅʆɻʆ ʇʈʆʎɽʉʋ ʈɸɼɯʆʅʋʂʃɯɼɯɺ ʋ 

ɻʈʋʅʊɯ 

 

ʏʘʧʣʷ ɭʚʛʝʥ,  ʃʷʥʮʝ ɻʘʥʥʘ, ʏʝʨʥʫʭʘ ʆʣʴʛʘ, ɻʦʥʯʘʨʫʢ ɺʦʣʦʜʠʤʠʨ 

 

 

 

               

    
 

ɸʥʦʪʘʮʽʷ: ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʯʠʥʥʠʢʠ ʧʨʦʮʝʩʫ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ 

ʨʽʟʥʠʭ ʪʠʧʘʭ ʛʨʫʥʪʽʚ ʚʥʘʩʣʽʜʦʢ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʩʣʷ ʘʚʘʨʽʾ ʥʘ 

ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʘʜʽʦʥʫʢʣʽʜ, ʛʨʫʥʪ, ʧʦʪʽʢ ʬʽʣʴʪʨʘʮʽʾ, ʜʠʬʫʟʽʷ, ʬʘʢʪʦʨ, 

ʛʽʜʨʦʛʨʘʬʽʯʥʘ ʤʝʨʝʞʘ 

 

ɺʩʪʫʧ 

ʈʘʜʽʦʥʫʢʣʽʜʠ, ʱʦ ʚʠʧʘʣʠ ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ, ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ 

ʯʠʥʥʠʢʽʚ ʤʽʛʨʫʶʪʴ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʽ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʘʭ. ʇ̔ ʜ 

ʤʽʛʨʘʮʽʻʶ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ˇʨʫʥʪʽ ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʧʨʠʚʦʜʷʪʴ ʜʦ ʧʝʨʝʤʽʱʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʽ ʨʦʟʧʦʜʽʣʫ ʾʭ ʤʽʞ ʨʽʟʥʠʤʠ 

ʬʘʟʘʤʠ ʽ ʩʪʘʥʘʤʠ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʟʦʢʨʝʤʘ ʧʝʨʝʨʦʟʧʦʜʽʣ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟʘ 

ʛʣʠʙʠʥʦʶ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ ʪʘ ʟʫʤʦʚʣʶʻ ʥʘʜʭʦʜʞʝʥʥʷ ʾʭ ʫ ʨʦʩʣʠʥʠ ʽ 

ˇʨʫʥʪʦʚʽ ʚʦʜʠ. 

ʄʽʛʨʘʮʽʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʣʘʥʜʰʘʬʪʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʬʦʥʽ ʩʫʧʝʨʝʯʣʠʚʦʾ 

ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ ʛʨʫʧ ʯʠʥʥʠʢʽʚ. ʆʜʥʘ ʛʨʫʧʘ ʚʠʟʥʘʯʘʻ ʧʝʨʝʚʘʞʥʦ ʚʠʥʝʩʝʥʥʷ ʟ 

ˇʨʫʥʪʽʚ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʽ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʣʘʥʜʰʘʬʪʽʚ. ʎʝ 

ʯʠʥʥʠʢʠ ʩʪʦʢʫ ʽ ʟʤʠʚʫ, ʘ ʪʘʢʦʞ ʪʽ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʢʠʩʣʦʪʥʽʩʪʴ ʪʘ ʽʥʰʽ 
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ʧʘʨʘʤʝʪʨʠ ˇʨʫʥʪʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʧʝʨʝʭʦʜʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʨʫʭʦʤʽ ʬʦʨʤʠ. 

ɼʨʫʛʘ ʛʨʫʧʘ ʯʠʥʥʠʢʽʚ ʜʽʻ ʥʘ ʫʪʨʠʤʘʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʥʘ ʤʽʩʮʽ ʚʠʧʘʜʘʥʥʷ 

ʪʘ ʟʫʤʦʚʣʶʻ ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʫ ʻʤʥʽʩʪʴ ʣʘʥʜʰʘʬʪʽʚ. ʎʝ ʥʘʷʚʥʽʩʪʴ ʫ ˇʨʫʥʪʽ ʽ 

ʪʦʚʱʽ ˇʨʫʥʪʦʫʪʚʦʨʶʶʯʠʭ ʧʦʨʽʜ ʛʫʤʫʩʫ, ʛʣʠʥʠʩʪʠʭ ʤʽʥʝʨʘʣʽʚ, ʘ ʪʘʢʦʞ 

ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʛʝʦʭʽʤʽʯʥʠʭ ʙʘʨôʻʨʽʚ. 

ɸʥʘʣʽʟ ʯʠʥʥʠʢʽʚ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʛʨʫʥʪʽ 

ɺʥʘʩʣʽʜʦʢ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ ʧʽʜʩʪʠʣʘʶʯʦʾ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʟʤʠʚʫ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ʨʦʩʣʠʥʥʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ ʪʘ ʾʭʥʴʦʛʦ 

ʩʪʦʢʫ ʚ ʥʠʟʠʥʥʽ ʙʝʟʩʪʽʯʥʽ ʜʽʣʷʥʢʠ ʽ ʛʽʜʨʦʛʨʘʬʽʯʥʫ ʤʝʨʝʞʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʨʘʜʽʦʥʫʢʣʽʜʽʚ. ʐʚʠʜʢʽʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ 

ʤʽʛʨʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ (ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʫ 

ʧʨʠʟʝʤʥʠʭ ʰʘʨʘʭ ʘʪʤʦʩʬʝʨʠ, ʢʽʣʴʢʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʪʤʦʩʬʝʨʥʠʭ 

ʦʧʘʜʽʚ), ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʘʥʦʛʦ ʨʘʡʦʥʫ (ʥʘʧʨʠʢʣʘʜ, 

ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ, ʨʦʩʣʠʥʥʽʩʪʴ), ʜʠʩʧʝʨʩʥʦʩʪʽ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʘʝʨʦʟʦʣʝʡ, 

ʤʽʮʥʦʩʪʽ ʾʭ ʬʽʢʩʘʮʽʾ ˇʨʫʥʪʦʤ ʽ ʨʦʩʣʠʥʥʽʩʪʶ ʪʦʱʦ. ʅʘʡʙʽʣʴʰʘ ʰʚʠʜʢʽʩʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʩʠʣʴʥʠʭ ʜʦʱʘʭ, 

ʷʢʽ ʟʤʠʚʘʶʪʴ ʨʘʜʽʦʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʦʩʽʣʠ ʥʘ ʣʠʩʪʷʭ, ʩʫʮʚʽʪʪʷʭ, 

ʩʪʝʙʣʘʭ ʨʦʩʣʠʥ, ʧʨʠ ʚʝʩʥʷʥʦʤʫ ʪʘʥʝʥʥʽ ʩʥʽʛʫ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʦʢ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʷʢʽ ʚʠʧʘʣʠ ʚ ʟʠʤʦʚʠʡ 

ʧʝʨʽʦʜ, ʟ ʚʦʜʦʟʙʽʨʥʠʭ ʙʘʩʝʡʥʽʚ ʫ ʛʽʜʨʦʛʨʘʬʽʯʥʫ ʤʝʨʝʞʫ ʘʙʦ ʧʽʜ ʯʘʩ ʝʨʦʟʽʾ 

ˇʨʫʥʪʽʚ. 

ɿ ʯʘʩʦʤ ʫ ˇʨʫʥʪʘʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʧʝʨʝʤʽʱʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 

ʫʛʣʠʙ ˇʨʫʥʪʫ ʚʥʘʩʣʽʜʦʢ ʾʭʥʴʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʟ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ˇʨʫʥʪʫ 

ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ ʽ ʜʠʬʫʟʽʻʶ. ʎʽ ʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʨʝʛʫʣʶʶʪʴ ʚ 

ʦʩʥʦʚʥʦʤʫ ʚʝʨʪʠʢʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʆʙʤʝʞʫʶʯʠʤʠ ʙʘʨôʻʨʘʤʠ ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʙʫʜʫʪʴ ʫ 

ʧʝʨʰʫ ʯʝʨʛʫ ʤʽʥʝʨʘʣʠ ʟ ʚʠʩʦʢʠʤʠ ʩʦʨʙʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ï 

ʛʣʠʥʠ, ʛʽʜʨʦʩʣʶʜʠ, ʦʢʩʠʜʠ ʽ ʛʽʜʨʦʦʢʩʠʜʠ ʟʘʣʽʟʘ.  

ɺ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʚʝʨʪʠʢʘʣʴʥʘ ʤʽʛʨʘʮʽʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʰʣʷʭʦʤ ʧʝʨʝʥʦʩʫ ʯʘʩʪʠʥʦʢ ʪʚʝʨʜʦʾ ʬʘʟʠ (ʜʦ ʷʢʦʾ ʚʽʜʥʦʩʷʪʴʩʷ ʽ ʧʘʣʠʚʥʽ 

ʯʘʩʪʠʥʢʠ) ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʩʫʩʧʝʥʟʽʡ, ʪʘ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʢʦʥʚʝʢʪʠʚʥʦʾ ʜʠʬʫʟʽʾ ʫ ʧʦʨʦʚʦʤʫ ʨʦʟʯʠʥʽ ʧʨʠ ʩʫʧʫʪʥʠʭ ʷʚʠʱʘʭ ʩʦʨʙʮʽʾ-

ʜʝʩʦʨʙʮʽʾ [1-7]. ʇʨʠ ʽʥʪʝʥʩʠʚʥʦʤʫ ʧʝʨʝʥʦʩʽ ʚʦʜʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʩʫʩʧʝʥʟʽʡ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʝʬʝʢʪʠ ʟʤʝʥʰʝʥʥʷ ʚʽʣʴʥʦ ʜʦʩʪʫʧʥʦʛʦ ʧʦʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʽ 

ʙʣʦʢʫʚʘʥʥʷ ʰʣʷʭʽʚ ʨʫʭʫ ʪʚʝʨʜʠʭ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʽ ʬʘʢʪʠʯʥʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ ʮʠʭ ʯʘʩʪʠʥʦʢ 

ʪʽʣʴʢʠ ʫ ʪʦʥʢʦʤʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ [8]. ʂʦʥʚʝʢʪʠʚʥʘ ʜʠʬʫʟʽʷ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʧʦʨʦʚʠʭ ʨʦʟʯʠʥʘʭ ʧʨʠ ʤʘʣʠʭ ʯʘʩʘʭ ʨʝʣʘʢʩʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʩʦʨʙʮʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʘʩʘʤʠ ʨʝʣʘʢʩʘʮʽʾ ʜʠʬʫʟʽʡʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʧʨʦʮʝʩʽʚ 

ʫ ʟʥʘʯʥʽʡ ʦʙʤʽʥʥʽʡ ʻʤʥʦʩʪʽ ˇʨʫʥʪʽʚ ʪʝʞ ʥʝ ʧʦʚʠʥʥʘ ʧʨʠʚʦʜʠʪʠ ʜʦ ʟʥʘʯʥʦʛʦ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʫ ʜʦʤʽʰʢʦʚʦʾ ʨʝʯʦʚʠʥʠ [9]. 

ʇʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ, ʧʦʚôʷʟʘʥʽ ʟ ʨʫʭʦʤ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ (ʬʽʣʴʪʨʘʮʽʡʥʠʡ 

ʧʦʪʽʢ, ʢʘʧʽʣʷʨʥʠʡ ʧʦʪʽʢ, ʪʝʨʤʦʚʦʣʦʛʦʧʝʨʝʥʦʩ), ʤʦʞʥʘ ʽʥʪʝʛʨʘʣʴʥʦ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʜʠʥ ʩʫʤʘʨʥʠʡ ʧʦʪʽʢ ʚʦʣʦʛʠ. ʇʝʨʝʥʦʩ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ˇʨʫʥʪʦʚʠʤ ʨʦʟʯʠʥʦʤ ʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʘʜʩʦʨʙʮʽʻʶ ʥʘ ʧʦʚʝʨʭʥʽ ʪʚʝʨʜʦʾ ʬʘʟʠ ˇʨʫʥʪʫ ʽ ʜʝʩʦʨʙʮʽʻʶ ʥʘʟʘʜ ʫ 
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ˇʨʫʥʪʦʚʠʡ ʨʦʟʯʠʥ. ʅʘʧʨʷʤʦʢ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʊʘʢ ʫ ʩʧʝʢʦʪʥʽ 

ʣʽʪʥʽ ʜʥʽ, ʢʦʣʠ ʧʝʨʝʚʘʞʘʻ ʢʘʧʽʣʷʨʥʠʡ ʨʫʭ ʧʦʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʩʫʤʘʨʥʠʡ 

ʧʦʪʽʢ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘʧʨʘʚʣʝʥʠʡ ʫʛʦʨʫ, ʧʽʩʣʷ ʜʦʱʽʚ ʧʝʨʝʚʘʞʘʻ 

ʽʥʬʽʣʴʪʨʘʮʽʷ ʽ ʩʫʤʘʨʥʠʡ ʧʦʪʽʢ ʥʘʧʨʘʚʣʝʥʠʡ ʫʥʠʟ [5]. 

ɸʣʝ ʟʤʽʥʦʶ ʧʦʪʦʢʫ ʚ ʯʘʩʽ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ 

ˇʨʫʥʪʽ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʨʦʢʘʤʠ, ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ, ʦʩʢʽʣʴʢʠ ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ 

ʧʦʪʽʢ ʚʦʣʦʛʠ ʜʣʷ ʜʘʥʦʛʦ ʪʠʧʫ ˇʨʫʥʪʫ ʚ ʜʘʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʟ 

ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʤʽʛʨʘʮʽʾ ʻ ʚʝʣʠʯʠʥʦʶ ʧʦʩʪʽʡʥʦʶ.  

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʮʽʥʢʠ ʚʥʝʩʢʫ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʽ ʜʠʬʫʟʽʡʥʦʛʦ 

ʧʝʨʝʥʦʩʫ ʽʦʥʽʚ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʾʭʥʴʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʫ ˇʨʫʥʪʽ ʰʚʠʜʢʽʩʪʴ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʧʝʨʝʥʦʩʫ V  ʽʦʥʽʚ ʫ ˇʨʫʥʪʽ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ [5] 

pKvV gº / , (1) 

ʜʝ v  - ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʚʦʣʦʛʠ; g - ʛʫʩʪʠʥʘ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ; 

pK  - ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʧʦʜʽʣʫ. 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʚʦʣʦʛʠ ʜʣʷ ˇʨʫʥʪʽʚ ʩʝʨʝʜʥʴʦʾ ʩʤʫʛʠ ɭʚʨʦʧʠ 

ʩʢʣʘʜʘʻ ʙʽʣʷ (0,3-30)Ț10
-2
 ʤ ʟʘ ʨʽʢ, ʛʫʩʪʠʥʘ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ g = 10

3
 

ʢʛ/ʤ
3
, ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʩʪʨʦʥʮʽʶ pK  º 10

-2
 ʤ

3
/ʢʛ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʦʪʨʠʤʫʻʤʦ, ʱʦ ʟʘ ʨʽʢ Sr90  ʟʤʽʱʘʻʪʴʩʷ ʫ ˇʨʫʥʪʽ ʥʘ (0,03-3)Ț10
-2
 ʤ. 

ʇʦʨʷʜ ʟ ʢʦʥʚʝʢʪʠʚʥʠʤ ʧʝʨʝʥʦʩʦʤ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 

ʚʽʜʽʛʨʘʻ ʜʠʬʫʟʽʷ, ʷʢ ʬʘʢʪʦʨ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʧʝʨʝʤʽʱʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʽʦʥʽʚ, 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʨʦʟʯʠʥʽ, ʘʣʝ ʡ ʘʜʩʦʨʙʦʚʘʥʠʭ ʽʦʥʽʚ. ɺʢʣʘʜ ʜʠʬʫʟʽʾ ʙʫʜʝ 

ʨʽʟʥʠʤ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ.  ɺʽʥ ʙʫʜʝ ʪʠʤ ʙʽʣʴʰʠʤ, ʯʠʤ ʙʽʣʴʰʝ ʽʦʥʽʚ 

ʘʜʩʦʨʙʦʚʘʥʦ ʽ ʯʠʤ ʤʝʥʰʘ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ. 

ʋ ˇʨʫʥʪʽ ʯʘʩʪʠʥʘ ʽʦʥʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʘʜʩʦʨʙʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʘ 

ʯʘʩʪʠʥʘ ï ʫ ʨʦʟʯʠʥʽ. ʇʨʦʮʝʩ ʜʠʬʫʟʽʡʥʦʛʦ ʧʝʨʝʥʦʩʫ ʽʦʥʽʚ, ʷʢ ʧʨʘʚʠʣʦ, 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʩʣʽʜʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʚʽʣʴʥʦʾ ʜʠʬʫʟʽʾ ʚ ʘʜʩʦʨʙʦʚʘʥʦʤʫ 

ʩʪʘʥʽ, ʧʝʨʝʭʦʜʽ ʾʭ ʫ ʨʦʟʯʠʥ ʫ ʨʝʟʫʣʴʪʘʪʽ ʽʦʥʥʦʛʦ ʦʙʤʽʥʫ, ʙʽʣʴʰ ʰʚʠʜʢʦʾ 

ʜʠʬʫʟʽʾ ʫ ʨʦʟʯʠʥʽ ʽ ʧʝʨʝʭʦʜʫ ʟʥʦʚʫ ʚ ʘʜʩʦʨʙʦʚʘʥʠʡ ʩʪʘʥ. 

ɼʠʬʫʟʽʶ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ  ʧʨʦʮʝʩʦʤ, 

ʦʩʢʽʣʴʢʠ ʫ ˇʨʫʥʪʽ ʟʘʚʞʜʠ ʥʘʷʚʥʽ ʛʨʘʜʽʻʥʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʢʣʘʜʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ. ʊʦʤʫ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʧʦʨʽʚʥʷʣʴʥʦ ʥʝʚʝʣʠʢʫ ʰʚʠʜʢʽʩʪʴ 

ʜʠʬʫʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʯʘʩʪʦ ʦʩʥʦʚʥʫ ʨʦʣʴ ʫ 

ʧʦʰʠʨʝʥʥʽ, ʟʦʢʨʝʤʘ, ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʟʘʙʨʫʜʥʝʥʴ. 

ʑʦʙ ʦʮʽʥʠʪʠ ʚʢʣʘʜ ʜʠʬʫʟʽʡʥʦʾ ʤʽʛʨʘʮʽʾ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʥʘʙʣʠʞʝʥʫ 

ʬʦʨʤʫʣʫ ʧʝʨʝʤʽʱʝʥʥʷ x  ʯʘʩʪʠʥʦʢ ʜʦʤʽʰʢʠ [5] 

p@ Dtx 2 , (2) 

ʜʝ D  ï ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ; t  ï ʯʘʩ. 

ɼʣʷ Sr90
 ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʟʤʽʥʶʻʪʴʩʷ ʫ ˇʨʫʥʪʘʭ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ 

ʫ ʤʝʞʘʭ (10
-12

-10
-11

) ʤ
2
/ʩ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʘ ʨʘʭʫʥʦʢ ʜʠʬʫʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʩʝʨʝʜʥʻ ʟʤʽʱʝʥʥʷ ʩʪʨʦʥʮʽʶ ʟʘ ʨʽʢ ʩʢʣʘʜʘʻ (0,5-2)Ț10
-2
 ʤ. 
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ʆʜʥʘʢ ʽʩʥʫʻ ʷʢʽʩʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʭʘʨʘʢʪʝʨʽ ʜʽʾ  ʜʚʦʭ ʬʘʢʪʦʨʽʚ: 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʧʝʨʝʥʦʩʫ ʟ ʧʦʪʦʢʦʤ ʚʦʣʦʛʠ ʽ ʜʠʬʫʟʽʻʶ. ʂʦʥʚʝʢʪʠʚʥʠʡ 

ʧʝʨʝʥʦʩ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʝʨʝʤʽʱʝʥʥʷ ʟʦʥʠ ʟʘʙʨʫʜʥʝʥʥʷ ʟʽ ʟʤʽʱʝʥʥʷʤ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʛʣʠʙ ˇʨʫʥʪʫ. ɼʠʬʫʟʽʷ ʚʠʢʣʠʢʘʻ ʨʦʟʰʠʨʝʥʥʷ 

ʟʦʥʠ ʟʘʙʨʫʜʥʝʥʥʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʚʝʣʠʯʠʥʠ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. 

ʇʝʨʝʥʦʩ ʽʦʥʽʚ ʢʦʨʝʥʝʚʠʤʠ ʩʠʩʪʝʤʘʤʠ ʨʦʩʣʠʥ ʪʘʢʦʞ ʚʥʦʩʠʪʴ ʩʚʽʡ ʚʢʣʘʜ 

ʫ ʤʽʛʨʘʮʽʶ ʨʘʜʽʦʥʫʢʣʽʜʽʚ. ɿʥʘʯʠʤʽʩʪʴ ʮʴʦʛʦ ʬʘʢʪʦʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʣʠʙʠʥʠ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʛʫʩʪʠʥʠ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʫ ˇʨʫʥʪʽ. ɸʣʝ ʦʩʢʽʣʴʢʠ 

ʘʜʩʦʨʙʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʤʝʥʰʘ, ʥʽʞ ˇʨʫʥʪʫ, ʪʦ ʧʨʠ ʫʤʦʚʽ, 

ʱʦ ʾʭ ʩʫʤʘʨʥʠʡ ʦʙôʻʤ ʩʢʣʘʜʘʻ ʥʝʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʚʽʜ ʦʙôʻʤʫ ˇʨʫʥʪʫ, ʷʢʠʡ 

ʟʘʡʤʘʻ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ, ʚʢʣʘʜ ʢʦʨʝʥʝʚʦʛʦ ʧʝʨʝʥʦʩʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʷʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʩʫʪʪʻʚʠʡ. ʂʦʣʠ ʞ ʨʦʣʴ ʢʦʨʝʥʝʚʦʛʦ ʧʝʨʝʥʦʩʫ ʫ ʤʽʛʨʘʮʽʾ ʻ 

ʧʦʤʽʪʥʦʶ, ʪʦ ʡʦʛʦ ʥʘʩʣʽʜʢʠ ʪʘʢʽ ʞ, ʷʢ ʽ ʫ ʧʦʧʝʨʝʜʥʽʭ ʜʚʦʭ ʚʠʧʘʜʢʘʭ ï ʟʦʥʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʨʦʟʤʠʚʘʻʪʴʩʷ ʽ ʧʨʦʥʠʢʘʻ ʚ ʛʣʠʙʠʥʫ ˇʨʫʥʪʫ. ɿʚʦʨʦʪʥʠʡ ʨʫʭ ʧʦ 

ʢʦʨʝʥʝʚʽʡ ʩʠʩʪʝʤʽ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʽʛʨʘʮʽʶ ʥʝ ʤʘʻ, ʦʩʢʽʣʴʢʠ 

ʨʘʜʽʦʥʫʢʣʽʜʠ ʟ ʟʦʥʠ ʤʘʣʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʟʦʥʫ 

ʚʝʣʠʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʽ ʪʦʤʫ ʥʠʤ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ.  

ʆʩʢʽʣʴʢʠ ʢʦʥʚʝʢʪʠʚʥʠʡ ʧʝʨʝʥʦʩ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʽ ʜʠʬʫʟʽʷ ʦʧʠʩʫʶʪʴʩʷ 

ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦ ʽʩʥʫʶʯʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʘ ʜʽʷ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʜʽʙʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʪʦ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʛʨʘʮʽʾ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ˇʨʫʥʪʽ ʤʦʞʥʘ ʦʙʤʝʞʠʪʠʩʷ ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

ʧʝʨʝʥʦʩʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟ ˇʨʫʥʪʦʚʦʶ ʚʦʣʦʛʦʶ ʪʘ ʾʭʥʴʦʶ ʜʠʬʫʟʽʻʶ. 

ʇʦʚʝʨʭʥʝʚʠʡ ʟʤʠʚ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 

ɺ ʷʢʦʩʪʽ ʢʽʣʴʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʠʚʫ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʟʤʠʚʫ K , ʷʢʠʡ ʦʧʠʩʫʻ ʯʘʩʪʠʥʫ ʟʘʧʘʩʫ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʥʘ ʚʦʜʦʟʙʦʨʽ, ʷʢʘ ʥʘʜʽʡʰʣʘ ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʫ ʚʦʜʦʡʤʫ 

[10]. ʂʦʝʬʽʮʽʻʥʪ ʟʤʠʚʫ K  ʜʣʷ ʚʦʜʦʨʦʟʯʠʥʥʦʾ ʬʦʨʤʠ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

)( 0HAhAK p= , (3) 

ʜʝ pA  ï ʚʦʜʦʨʦʟʯʠʥʥʘ ʯʘʩʪʠʥʘ ʘʢʪʠʚʥʦʩʪʽ; 0A  ï ʟʘʛʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ; h  ï 

ʪʦʚʱʠʥʘ ʰʘʨʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ, ʤʤ; H  ï ʟʘʛʘʣʴʥʠʡ ʚʦʜʦʟʘʧʘʩ ʫ ʤʽʩʮʽ 

ʚʽʜʙʠʨʘʥʥʷ ʧʨʦʙʠ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʻ, ʱʦ Sr90
 ʟʤʠʚʘʻʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʚ ʨʦʟʯʠʥʝʥʦʤʫ ʩʪʘʥʽ (ʮʝ ʚʠʧʣʠʚʘʻ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʥʘʯʝʥʴ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʤʠʚʫ ʫ ʨʦʟʯʠʥʝʥʦʤʫ ʩʪʘʥʽ ʽ ʟʘʚʠʩʽ). ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ Cs137  

ʟʤʠʚʘʻʪʴʩʷ ʫ ʟʘʚʠʩʣʦʤʫ ʩʪʘʥʽ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʘʪʦʤʽʚ ʮʝʟʽʶ 

ʫʪʚʦʨʶʚʘʪʠ ʤʽʮʥʽ ʩʧʦʣʫʢʠ ʟ ʛʣʠʥʠʩʪʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ ʟʘʣʫʯʘʪʠ ʾʭ ʜʦ 

ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʾ ʯʘʩʪʠʥʠ ˇʨʫʥʪʫ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʜʣʷ ʧʘʣʠʚʥʠʭ ʯʘʩʪʠʥʦʢ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʝʷʢʽ ʟʘʛʘʣʴʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʣʦʢʘʣʴʥʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ [1]. ɺ ʢʦʥʢʨʝʪʥʠʭ 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʦʙʣʘʩʪʝʡ ʟʙʦʨʫ ʽ ʚʠʥʦʩʫ 

ʧʽʩʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʥʘ ʨʽʟʥʠʭ ʚʠʩʦʪʘʭ ʽ ʟôʻʜʥʘʥʽ ʨʫʩʣʦʤ 

ʚʦʜʥʠʭ ʧʦʪʦʢʽʚ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʟʦʥ ʥʘʢʦʧʠʯʝʥʥʷ ʧʘʣʠʚʥʠʭ 

ʯʘʩʪʠʥʦʢ, ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʟʦʥ ʥʘʢʦʧʠʯʝʥʥʷ ʚʘʞʢʠʭ ʘʢʮʝʩʦʨʥʠʭ ʤʽʥʝʨʘʣʽʚ.
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 ʈʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʧʘʣʠʚʥʠʭ ʯʘʩʪʠʥʦʢ ʩʧʨʦʱʫʻ ʚʠʷʚʣʝʥʥʷ ʤʽʩʮʴ ʾʭʥʴʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ. ɺ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʧʨʦ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ 

ʧʘʣʠʚʥʠʭ ʯʘʩʪʠʥʦʢ ʥʘ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ [1]. ʂʦʥʮʝʥʪʨʘʮʽʷ ʮʝʨʽʶ, 

ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʚʤʽʩʪ ʧʘʣʠʚʥʠʭ ʯʘʩʪʠʥʦʢ ʫ ʧʽʩʢʦʚʠʭ ˇʨʫʥʪʘʭ, ʟʤʽʥʶʻʪʴʩʷ 

ʚʽʜ ʦʙʣʘʩʪʽ ʟʥʦʩʫ ʜʦ ʦʙʣʘʩʪʽ ʥʘʢʦʧʠʯʝʥʥʷ ʫ 4-60 ʨʘʟ. 

ʊʘʙʣʠʮʷ 1. ʂʦʥʮʝʥʪʨʘʮʽʷ Ce144  ʥʘ ʜʽʣʷʥʢʘʭ ʣʦʢʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʫ 

ʧʘʣʠʚʥʠʭ ʯʘʩʪʠʥʦʢ (ʥʘ 26.04.86) 

 

ʄʽʩʮʝ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʂʦʥʮʝʥʪʨʘʮʽʷ Ce144  ʚ 

ˇʨʫʥʪʽ Ā10
-4
 , ɹʢ/ʢʛ 

ɺʽʜʩʪʘʥʴ ʤʽʞ 

ʪʦʯʢʘʤʠ ʚʽʜ-

ʙʦʨʫ ʧʨʦʙ, ʤ 

ʟʥʦʩ ʥʘʢʦʧʠʯʝʥʥʷ 

ʇʦʣʽʛʦʥ 3 0,4 3,1 30 

ʇʽʚʥʽʯʥʠʡ ʙʝʨʝʛ ʩʪʘʚʢʘ-

ʦʭʦʣʦʜʞʫʚʘʯʘ 

4,8 80 3 

ʇʦʣʽʛʦʥ 4 0,9 55 5 

Ăʃʽʩʥʠʮʪʚʦò, 9 ʢʤ 

ʟʘʭʽʜʥʽʰʝ 4-ʛʦ ʙʣʦʢʫ 

8,1 35 3,5 

ʨ. ʇʨʠʧôʷʪʴ, ʧʨʘʚʠʡ 

ʙʝʨʝʛ ʙʽʣʷ ʧʘʨʦʤʫ 

2,4 32 30 

 

ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʫ ʨʘʜʽʦʥʫʢ-ʣʽʜʽʚ 

ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʦʮʝʩʠ ʣʦʢʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʫ ʧʘʣʠʚʥʠʭ 

ʯʘʩʪʠʥʦʢ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʪʽʣʴʢʠ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʾʭ ʧʝʨʝʤʽʱʝʥʥʷ, ʘ ʥʝ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʨʦʟʧʦʜʽʣʫ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ [1].  

ʂʽʣʴʢʽʩʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʝʨʪʠʢʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ˇʨʫʥʪʘʭ 30-

ʢʽʣʦʤʝʪʨʦʚʦʾ ʟʦʥʠ ʏɸɽʉ ʧʨʦʚʦʜʠʣʠʩʴ ʙʘʛʘʪʴʤʘ ʥʘʫʢʦʚʠʤʠ ʰʢʦʣʘʤʠ. 

ɿʦʢʨʝʤʘ, ʧʝʨʝʥʦʩ ʪʨʘʥʩʫʨʘʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʥʘ ˇʨʫʥʪʦʚʠʭ 

ʧʦʣʽʛʦʥʘʭ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʥʘ ʚʽʜʩʪʘʥʽ 5 - 14,5 ʢʤ ʚʽʜ ʩʪʘʥʮʽʾ ʽ ʦʭʦʧʣʶʶʪʴ 

ʪʘʢʽ ʪʠʧʠ ˇʨʫʥʪʽʚ: ʪʦʨʬʦʚʦ-ʙʦʣʦʪʥʠʡ, ʥʘ ʥʠʟʠʥʥʠʭ ʪʦʨʬʘʭ ʧʦʪʫʞʥʽʩʪʶ 

ʙʽʣʴʰʝ, ʥʽʞ 0,5 ʤ; ʜʝʨʥʦʚʦ-ʣʫʛʦʚʠʡ ʧʽʩʢʦʚʠʡ ʦʧʽʜʟʦʣʝʥʠʡ; ʜʝʨʥʦʚʦ-

ʣʫʛʦʚʠʡ ʧʽʩʢʦʚʠʡ, ʛʣʝʻʚʘʪʠʡ; ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʡ ʧʽʩʢʦʚʠʡ, ʜʝʨʥʦʚʦ-

ʩʣʘʙʢʦʧʽʜʟʦʣʠʩʪʠʡ ʤʘʣʦʛʫʤʫʩʥʠʡ ʧʽʩʢʦʚʠʡ [11]. ʂʦʞʝʥ ʪʠʧ ˇʨʫʥʪʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʨʴʦʤʘ ʧʦʣʽʛʦʥʘʤʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʣʘʥʜʰʘʬʪʦʤ ʽ 

ʩʪʫʧʝʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ. ɺ ʪʘʙʣ. 2-4 ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʬʦʨʤ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ˇʨʫʥʪʫ. 

ʊʘʙʣʠʮʷ 2. ʈʦʟʧʦʜʽʣ ʬʦʨʤ  Sr90
,  Pu239

,  Am241
  ʫ ʪʦʨʬôʷʥʠʢʫ (%) 
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ʐʘʨ ˇʨʫʥʪʫ, 10
-

2
 ʤ 

ʌʦʨʤʘ Sr90  Pu239  Am241  

1 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

0,59 

48,4 

24,8 

26,1 

0,36 

0,77 

1,14 

97,7 

0,48 

2,4 

43,2 

53,9 

2 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

0,54 

46,1 

37,7 

15,6 

0,47 

0,94 

1,27 

97,4 

0,32 

3,45 

47,1 

48,9 

3 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

0,8 

42,9 

38,6 

17,6 

0,52 

1,01 

1,17 

97,3 

0,19 

3,12 

53,3 

43,4 

4 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

0,8 

46,4 

37,3 

15,1 

0,41 

0,68 

1,72 

97,0 

0,11 

5,6 

61,1 

33,3 

5 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

0,5 

46,6 

39,5 

13,4 

0,5 

1,5 

4,0 

94,0 

0,15 

3,55 

52,0 

44,3 
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6 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

0,5 

45,6 

37,9 

16,0 

1,1 

2,3 

3,4 

93,2 

- 

6,2 

42,9 

50,9 

 

ʊʘʙʣʠʮʷ 3. ʈʦʟʧʦʜʽʣ ʬʦʨʤ  Sr90 , Pu239 ,  Am241   ʫ ʛʣʝʻʚʘʪʦʤʫ ˇʨʫʥʪʽ 

(%) 

ʐʘʨ ˇʨʫʥʪʫ, 10
-2
 

ʤ 

ʌʦʨʤʘ Sr90  Pu239  Am241  

1 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

4,48 

26,7 

15,2 

53,6 

0,77 

4,11 

4,51 

90,6 

0,55 

7,94 

46,0 

45,5 

2 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

4,25 

36,5 

27,2 

32,1 

0,58 

3,1 

3,7 

92,6 

0,3 

6,7 

56,4 

36,6 

3 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

3,77 

52,2 

26,8 

17,2 

0,48 

5,27 

4,13 

90,1 

0,18 

8,56 

53,0 

38,2 

4 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

2,67 

48,2 

28,6 

20,5 

0,62 

4,85 

2,84 

91,7 

0,14 

6,69 

53,2 

39,9 
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5 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

2,91 

58,5 

26,2 

12,5 

0,88 

6,37 

3,38 

89,4 

0,15 

7,57 

53,7 

38,5 

 

ʊʘʙʣʠʮʷ 4. ʈʦʟʧʦʜʽʣ ʬʦʨʤ  Sr90 , Pu239 ,  Am241   ʫ ʧʽʩʢʦʚʦʤʫ ˇʨʫʥʪʽ (%) 

ʐʘʨ ˇʨʫʥʪʫ, 10
-

2
 ʤ 

ʌʦʨʤʘ Sr90  Pu239  Am241  

1 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

4,07 

52,9 

29,7 

13,3 

3,89 

5,95 

5,85 

84,9 

0,27 

5,8 

73,4 

20,5 

2 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

3,5 

55,1 

27,5 

13,9 

0,58 

3,65 

3,01 

92,8 

0,12 

7,74 

65,6 

26,9 

3 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

1,29 

58,2 

30,4 

10,1 

0,66 

3,54 

3,83 

91,9 

0,16 

6,92 

66,4 

26,5 

4 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

0,81 

74,7 

18,6 

5,91 

0,29 

4,17 

6,36 

89,2 

0,08 

6,14 

73,9 

19,9 
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5 ɺʦʜʦʨʦʟʯʠʥʥʘ 

ʆʙʤʽʥʥʘ 

ʂʠʩʣʦʪʦʨʦʟʯʠʥʥʘ 

ʊʚʝʨʜʠʡ ʟʘʣʠʰʦʢ 

0,74 

61,6 

31,2 

6,51 

0,17 

3,28 

3,57 

93,0 

0,07 

5,7 

74,3 

20,0 

 

ʅʘ 1992 ʨʽʢ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʠʧʽʚ ˇʨʫʥʪʽʚ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ 

ʪʦʚʱʠʥʦʶ 0,06 ʤ ʟʥʘʭʦʜʠʣʦʩʴ 95-97 % ʧʣʫʪʦʥʽʶ ʪʘ ʘʤʝʨʠʮʽʶ. ɺʤʽʩʪ Sr90  

ʫ ʤʘʣʦʛʫʤʫʩʥʠʭ ʧʽʩʢʦʚʠʭ ˇʨʫʥʪʘʭ ʥʘ ʛʣʠʙʠʥʽ 0,12-0,14 ʤ ʜʦʩʷʛʘʻ 8-10 % 

ʚʽʜ ʡʦʛʦ ʧʦʚʥʦʛʦ ʚʤʽʩʪʫ ʫ ʧʨʦʙʽ. ɺ ʮʠʭ ˇʨʫʥʪʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʝ 

ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʩʪʨʦʥʮʽʶ ʽ ʡʦʛʦ ʟʥʘʯʥʘ ʤʽʛʨʘʮʽʷ ʫ ʛʣʠʙʠʥʥʽ ʛʦʨʠʟʦʥʪʠ. 

ʇʨʦʥʠʢʥʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʚ ʦʛʣʝʻʥʽ ˇʨʫʥʪʦʚʽ ʛʦʨʠʟʦʥʪʠ ʦʙʤʝʞʝʥʝ ʽ ʩʢʣʘʜʘʻ 

ʜʝʩʷʪʽ ʯʘʩʪʢʠ ʚʽʜʩʦʪʢʘ ʜʣʷ ʩʪʨʦʥʮʽʶ ʽ ʩʦʪʽ ʯʘʩʪʢʠ ʚʽʜʩʦʪʢʘ ï ʜʣʷ ʧʣʫʪʦʥʽʶ 

ʪʘ ʘʤʝʨʠʮʽʶ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʟʥʘʭʦʜʞʝʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ Sr90  ʽ 

Cs137
 ʟʘ ʛʣʠʙʠʥʦʶ ʧʨʦʬʽʣʶ ʚ ʘʣʶʚʽʘʣʴʥʦ-ʜʝʨʥʦʚʠʭ ˇʨʫʥʪʘʭ [12] 

ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʢʠ, ʱʦ ʥʘ ʩʝʨʧʝʥʴ 1991 ʨʦʢʫ ʚ ʘʣʶʚʽʘʣʴʥʠʭ ʜʝʨʥʦʚʠʭ 

ˇʨʫʥʪʘʭ ʦʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʨʘʜʽʦʥʫʢʣʽʜʽʚ (97-99 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʟʘʧʘʩʫ) 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ˇʨʫʥʪʫ (0-0,06 ʤ). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ 

ʚʽʜʤʽʥʥʽʩʪʴ ʭʽʤʽʯʥʠʭ ʬʦʨʤ Sr90  ʽ Cs137  ʫ ˇʨʫʥʪʘʭ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ 

ʨʽʟʥʠʮʷ ʫ ʰʚʠʜʢʦʩʪʽ ʾʭ ʤʽʛʨʘʮʽʾ. ʋ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʽ 0,04ï

0,06 ʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʚʦʜʦʨʦʟʯʠʥʥʦʾ ʪʘ 

ʦʙʤʽʥʥʦʩʦʨʙʦʚʘʥʦʾ ʬʦʨʤ Cs137 . ʅʠʞʯʝ ʮʴʦʛʦ ʰʘʨʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʮʠʭ ʬʦʨʤ. ɼʣʷ ʚʩʽʭ ʪʠʧʽʚ ˇʨʫʥʪʽʚ ʨʦʟʧʦʜʽʣ 

ʤʽʮʥʦʟʚôʷʟʘʥʦʾ ʬʦʨʤʠ Cs137  ʨʽʚʥʦʤʽʨʥʠʡ ʟʘ ʧʨʦʬʽʣʝʤ. ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ 

ʦʙʤʽʥʥʦʩʦʨʙʦʚʘʥʦʾ ʬʦʨʤʠ Sr90  ʜʣʷ ʛʣʝʻʚʠʭ ʽ ʧʽʩʢʦʚʠʭ ˇʨʫʥʪʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʛʣʠʙʠʥʦʶ ʚ ʰʘʨʽ 0-0,06 ʤ. ɻʣʠʙʰʝ ʯʘʩʪʢʘ ʮʽʻʾ ʬʦʨʤʠ 

ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ. ɺʽʜʥʦʰʝʥʥʷ ʨʫʭʦʤʦʾ ʽ ʬʽʢʩʦʚʘʥʦʾ ʬʦʨʤ Sr90
 

ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʰʘʨʽ 0-0,3 ʤ ʻ ʚʝʣʠʯʠʥʦʶ ʧʦʩʪʽʡʥʦʶ. 

ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʤʽʛʨʘʮʽʾ Cs137  ʟʘ ˇʨʫʥʪʦʚʠʤ ʧʨʦʬʽʣʝʤ ʧʨʦʚʦʜʠʣʠʩʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʨʝʣʴʻʬʫ [13, 14]. ɿʘ 

ʦʜʥʘʢʦʚʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʫʤʦʚ ʥʘʡʙʽʣʴʰʽ ʪʝʤʧʠ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʫ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʥʘ ʚʦʜʦʨʦʟʜʽʣʴʥʠʭ ʫʚʘʣʘʭ, ʩʭʠʣʘʭ, ʫ ʧʦʥʠʞʝʥʥʷʭ, ʘ ʪʘʢʦʞ ʥʘ 

ʟʘʪʦʧʣʝʥʠʭ ʟʘʧʣʘʚʘʭ. ɿʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ˇʨʫʥʪʠ ʤʦʞʥʘ 

ʨʦʟʤʽʩʪʠʪʠ ʫ ʪʘʢʠʡ ʨʷʜ (ʟʘ ʟʤʝʥʰʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ):  

ˇʨʫʥʪʠ ʧʦʩʪʽʡʥʦ ʟʘʪʦʧʣʶʚʘʥʠʭ ʟʘʧʣʘʚ ­  ˇʨʫʥʪʠ ʥʝʟʘʪʦʧʣʶʚʘʥʠʭ ʟʘʧʣʘʚ  

­  ˇʨʫʥʪʠ ʜʽʣʷʥʦʢ ʚʦʜʦʨʦʟʜʽʣʫ ʽ ʪʝʨʘʩ ­  ˇʨʫʥʪʠ ʩʭʠʣʽʚ. 

ʋ ˇʨʫʥʪʘʭ ʟʘʪʦʧʣʶʚʘʥʠʭ ʟʘʧʣʘʚ ʤʘʢʩʠʤʫʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ 

(ʙʽʣʷ 40 % ʟʘʛʘʣʴʥʦʛʦ ʟʘʧʘʩʫ ʨʘʜʽʦʮʝʟʽʶ) ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʰʘʨʽ 0,1-0,15 ʤ 

(ɹʨʷʥʩʴʢʘ ʦʙʣ.). ʅʘ ʚʦʜʦʨʦʟʜʽʣʴʥʠʭ ʩʭʠʣʘʭ ʽ ʪʝʨʘʩʘʭ ʙʽʣʷ 90 % ʮʝʟʽʶ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʰʘʨʽ 0-0,05 ʤ. ɸʥʥʘʣʦʛʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʽ ʥʘ 
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ʯʦʨʥʦʟʝʤʘʭ. ʆʜʥʘʢ, ʪʝʤʧʠ ʤʽʛʨʘʮʽʾ ʫ ʮʠʭ ˇʨʫʥʪʘʭ ʜʝʱʦ ʥʠʞʯʽ, ʥʽʞ ʥʘ 

ʧʽʩʢʦʚʠʭ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʘʭ. ɺʽʜʥʦʩʥʦ ʚʠʩʦʢʽ ʪʝʤʧʠ ʤʽʛʨʘʮʽʾ 

ʮʝʟʽʶ ʥʘ ʯʦʨʥʦʟʝʤʘʭ ʊʫʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʝʨʥʦʚʦ-ʧʽʜʟʦ-

ʣʠʩʪʠʤʠ ˇʨʫʥʪʘʤʠ ʧʦʟʚôʷʟʘʥʽ ʟ ʚʝʣʠʢʦʶ ʨʫʭʣʠʚʽʩʪʶ ʢʦʤʧʣʝʢʩʥʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ,137Cs  ʜʦʙʨʦʶ ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʶ ʯʦʨʥʦʟʝʤʥʠʭ ˇʨʫʥʪʽʚ 

(ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʠʭ ʪʨʽʱʠʥ ʽ ʧʦʨ), ʘ ʪʘʢʦʞ ʚʠʩʦʢʦʶ ʩʦʨʙʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ 

ʥʠʞʯʠʭ ʰʘʨʽʚ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ. 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʚʝʨʪʠʢʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ ʮʝʟʽʶ ʥʘ ʜʽʣʷʥʢʘʭ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʛʨʫʥʪʘʤʠ ʽ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʽʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

[15], ʧʦʢʘʟʘʚ, ʱʦ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʨʽʟʥʽ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ, ʜʣʷ 

ʦʜʥʦʪʠʧʥʠʭ ˇʨʫʥʪʽʚ ʫ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ  ʨʦʟʧʦʜʽʣ Cs137  ʟʘ ʛʣʠʙʠʥʦʶ 

ʥʦʩʠʪʴ ʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ, ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʧʽʚʣʦʛʘʨʠʬʤʽʯʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʟʥʠʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʟ ʛʣʠʙʠʥʦʶ. ʅʘ ʮʽʣʠʥʥʠʭ ʜʽʣʷʥʢʘʭ ʥʘʡ-

ʨʽʟʢʽʰʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ Cs137 ʟ ʛʣʠʙʠʥʦʶ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʧʽʩʢʦʚʠʭ 

ˇʨʫʥʪʽʚ. ʈʽʚʥʦʤʽʨʥʽʰʠʡ ʩʧʘʜ ʢʦʥʮʝʥʪʨʘʮʽʾ Cs137  ʫ hʘʨʘʭ ʪʦʨʬʦʚʦʛʦ ʽ 

ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʦʛʦ ˇʨʫʥʪʽʚ. ʅʘ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʣʷʭ ʧʨʦʭʦʜʠʪʴ 

ʫʩʝʨʝʜʥʝʥʥʷ ʚʤʽʩʪʫ Cs137  ʫ ʰʘʨʽ 0-0,2 ʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ
 

Cs137  ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ 

ʦʩʽʥʴ 1992 ʨʦʢʫ ʦʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʮʝʟʽʶ (ʜʦ 80-90 %) ʥʘ ʮʽʣʠʥʥʠʭ 

ʜʽʣʷʥʢʘʭ ʨʦʟʤʽʱʝʥʘ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ˇʨʫʥʪʫ, ʷʢʽ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 0,06 ʤ. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ˇʨʫʥʪʽʚ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 
 Cs137  ʜʽʡʰʣʦ ʜʦ ʛʣʠʙʠʥʠ 

0,15-0,24 ʤ. ʅʘ ʮʽ ʛʣʠʙʠʥʠ ʧʨʦʥʠʢʣʦ ʙʣʠʟʴʢʦ 0,3-1 % Cs137  ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʡʦʛʦ ʚʤʽʩʪʫ ʫ ʨʦʟʨʽʟʽ. ʅʘ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʽʣʷʥʢʘʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʮʝʟʽʶ 

ʜʽʡʰʣʦ ʜʦ ʛʣʠʙʠʥʠ 0,25-0,3 ʤ, ʘ ʚʤʽʩʪ ʡʦʛʦ ʥʘ ʮʠʭ ʛʣʠʙʠʥʘʭ ʩʢʣʘʜʘʻ 0,02-

0,3 % ʚʽʜ ʚʤʽʩʪʫ ʫ ʨʦʟʨʽʟʽ. ʅʘʷʚʥʽʩʪʴ ʮʝʟʽʶ ʫ ʛʣʠʙʠʥʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʻ 

ʥʘʩʣʽʜʢʦʤ ʧʨʦʮʝʩʽʚ ʚʠʣʫʛʦʚʫʚʘʥʥʷ Cs137  ʟ ʚʠʧʘʜʘʥʴ ʽ ʧʝʨʝʭʦʜʦʤ ʫ ʨʫʭʦʤʽ 

ʚʦʜʦʨʦʟʯʠʥʥʽ ʬʦʨʤʠ ʟ ʥʘʩʪʫʧʥʦʶ ʤʽʛʨʘʮʽʻʶ ʟʘ ʧʨʦʬʽʣʝʤ ˇʨʫʥʪʫʆʩʢʽʣʴʢʠ 

ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ Cs137  ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʽʮʥʦʟʚôʷʟʘʥʽʡ ʬʦʨʤʽ ʫ ʚʝʨʭʥʽʭ 

0,06 ʤ ˇʨʫʥʪʫ (98 % ʚ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʦʤʫ, 97 % ʚ ʪʦʨʬʽ, 92 % ʫ 

ʧʽʩʢʦʚʦʤʫ ˇʨʫʥʪʽ), ʪʦ ʘʚʪʦʨʠ ʨʦʙʦʪʠ [16] ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʩʢʣʘʜʦʚʦʾ ˇʨʫʥʪʫ, ʷʢʘ (ʤʽʥʝʨʘʣʴʥʘ ʯʠ ʦʨʛʘʥʽʯʥʘ) ʟʚôʷʟʫʻ .137Cs

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʟ ʦʨʛʘʥʽʯʥʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ˇʨʫʥʪʫ 

ʟʚôʷʟʘʥʦ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 3-10 % Cs137 . ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ Cs137  (90 %) 

ʟʚôʷʟʘʥʘ ʟ ʤʽʥʝʨʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ ˇʨʫʥʪʫ, ʷʢʘ ʷʢ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʷʚʣʷʻ 

ʩʦʙʦʶ ʩʫʤʽʰ ʢʚʘʨʮʫ, ʦʨʪʦʢʣʘʟʫ ʽ ʛʣʠʥʠʩʪʠʭ ʤʽʥʝʨʘʣʽʚ. ʇʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ 

ʚʠʚ̫ʠʣʘ, ʱʦ ʭʦʯʘ ʛʣʠʥʠʩʪʽ ʤʽʥʝʨʘʣʠ ʩʢʣʘʜʘʶʪʴ ʪʽʣʴʢʠ 5-7 ʤʘʩ% ʚ 

ʤʽʥʝʨʘʣʴʥʽʡ ʩʢʣʘʜʦʚʽʡ ˇʨʫʥʪʫ, ʚʦʥʠ ʤʽʩʪʷʪʴ 45-50 % ʚʽʜ ʚʩʽʻʾ ʢʽʣʴʢʦʩʪʽ 

Cs137
. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʫ ʨʦʟʢʣʘʜʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ Cs137
 ʧʝʨʝʭʦʜʠʪʴ ʫ 

ʨʫʭʦʤʠʡ ʩʪʘʥ. ʇʨʠ ʮʴʦʤʫ, ʷʢ ʚʽʜʦʤʦ ʟ [17], ʦʩʥʦʚʥʘ ʡʦʛʦ ʯʘʩʪʠʥʘ 

ʟʚôʷʟʫʻʪʴʩʷ ʟ ʤʽʥʝʨʘʣʴʥʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ˇʨʫʥʪʫ, ʘ ʽʥʰʘ ï ʤʦʞʝ ʤʽʛʨʫʚʘʪʠ 
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ʟʘ ʧʨʦʬʽʣʝʤ ˇʨʫʥʪʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʢʣʘʜʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʢʦʤʧʦʥʝʥʪʠ 

ˇʨʫʥʪʫ ʟʤʽʥʷʶʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʥʝʩʢʦʤ ʫ ʧʦʛʣʠʥʘʥʥʽ ʮʝʟʽʶ 

ʦʨʛʘʥʽʯʥʦʶ ʽ ʤʽʥʝʨʘʣʴʥʦʶ ʩʢʣʘʜʦʚʠʤʠ ˇʨʫʥʪʫ ʥʘ ʢʦʨʠʩʪʴ ʤʽʥʝʨʘʣʴʥʦʾ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʧʦʛʣʠʥʘʥʥʽ Cs137  ʤʽʥʝʨʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ 

ˇʨʫʥʪʫ ʤʘʻ ʽʟʦʤʦʨʬʥʝ ʟʘʤʽʱʝʥʥʷ ʽʦʥʽʚ ʫ ʢʨʠʩʪʘʣʽʯʥʽʡ ʛʨʘʪʮʽ ʛʣʠʥʠʩʪʠʭ 

ʤʽʥʝʨʘʣʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʬʦʨʤ ʤʽʛʨʘʮʽʾ Cs137  (ʚʦʜʦʨʦʟʯʠʥʥʘ ʪʘ ʦʙʤʽʥʥʘ) ʚ 

ʧʦʚʝʨʭʥʝʚʠʭ ʧʨʦʙʘʭ ˇʨʫʥʪʫ ʩʢʣʘʜʘʻ ʢʽʣʴʢʘ ʚʽʜʩʦʪʢʽʚ. ʊʦʤʫ ʧʨʦʥʠʢʥʝʥʥʷ ʫ 

ʥʠʞʯʽ ʛʦʨʠʟʦʥʪʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ Cs137  ʥʝʤʦʞʣʠʚʝ, ʦʩʢʽʣʴʢʠ Cs137  

ʤʽʮʥʦʟʚôʷʟʘʥʠʡ ʟ ʤʽʥʝʨʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ ˇʨʫʥʪʫ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʽʣʴʰ 

ʘʙʦ ʤʝʥʰ ʩʪʽʡʢʠʤʠ ʤʽʥʝʨʘʣʘʤʠ [16]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ˇʨʫʥʪʘʭ ʽ ʨʦʟʧʦʜʽʣʫ 

ʾʭ ʫ ʩʠʩʪʝʤʽ Ăʪʚʝʨʜʘ ʬʘʟʘ ˇʨʫʥʪʫ-ʧʦʨʦʚʽ ʨʦʟʯʠʥʠò ʧʨʦʚʝʜʝʥʦ ʘʚʪʦʨʘʤʠ 

[18]. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʧʨʦʙʠ ʥʝʦʙʨʦʙʣʶʚʘʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʽ 

ʤʽʥʝʨʘʣʴʥʠʭ ˇʨʫʥʪʽʚ, ʷʢʽ ʚʽʜʙʠʨʘʣʠʩʴ ʫ 1994-1995 ʨʦʢʘʭ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʨʝʧʝʨʥʠʭ ʜʽʣʷʥʦʢ.  

ɺʝʨʪʠʢʘʣʴʥʫ ʤʽʛʨʘʮʽʶ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟ ʾʭ ʚʠʥʦʩʫ ʟ 

ʦʜʥʘʢʦʚʠʭ ʯʘʩʪʠʥ ˇʨʫʥʪʦʚʠʭ ʧʨʦʬʽʣʽʚ.  

ɺ ʫʩʽʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ Sr90  
ʻ ʥʘʡʤʦʙʽʣʴʥʽʰʠʤ ʨʘʜʽʦʥʫʢʣʽʜʦʤ. ʎʝ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʪʨʘʧʣʷʥʥʷ ʡʦʛʦ ʫ ʧʦʨʦʚʽ ʨʦʟʯʠʥʠ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʦʟʧʦʜʽʣʫ ʤʽʞ ʪʚʝʨʜʦʶ ʬʘʟʦʶ ˇʨʫʥʪʫ ʽ 

ʧʦʨʦʚʠʤ ʨʦʟʯʠʥʦʤ ʜʣʷ Sr90  ʻ ʤʽʥʽʤʘʣʴʥʠʤʠ. 

ʅʘ 1995 ʨʽʢ ʜʣʷ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʦʛʦ ʩʠʧʫʯʦʛʦ ʧʽʩʢʦʚʦʛʦ ˇʨʫʥʪʫ ʚ (0-

0,05)-ʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ʚʽʜʤʽʯʝʥʦ ʪʽʣʴʢʠ 34 % ʚʽʜ ʩʫʤʘʨʥʦʛʦ ʚʤʽʩʪʫ Sr90  ʫ 

ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʬʽʣʽ, 66 % ʨʘʜʽʦʽʟʦʪʦʧʫ ʧʝʨʝʤʽʩʪʠʣʦʩʴ ʫ ʛʣʠʙʰʽ ʰʘʨʠ. 

ɺʠʥʦʩ Sr90  ʟ (0-0,1)-ʤʝʪʨʦʚʦʛʦ ʰʘʨʫ ʩʢʣʘʜʘʻ 62 %. ʋ ʜʘʥʦʤʫ ʪʠʧʽ ˇʨʫʥʪʫ 

ʰʚʠʜʢʽʩʪʴ ʤʽʛʨʘʮʽʾ Sr90  ʻ ʤʘʢʩʠʤʘʣʴʥʦʶ (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʪʠʧʘʤʠ ˇʨʫʥʪʽʚ). ʊʘʢʘ ʧʦʚʝʜʽʥʢʘ ʩʪʨʦʥʮʽʶ ʫ ʜʝʨʥʦʚʦ-

ʧʽʜʟʦʣʠʩʪʦʤʫ ʩʠʧʫʯʦʤʫ ʧʽʩʢʦʚʦʤʫ ˇʨʫʥʪʽ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʥʠʟʴʢʦʶ 

ʩʦʨʙʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ˇʨʫʥʪʫ (ʥʝʟʥʘʯʥʘ ʽʦʥʦʦʙʤʽʥʥʘ ʻʤʥʽʩʪʴ, ʤʘʣʠʡ ʚʤʽʩʪ 

ʤʽʥʝʨʘʣʴʥʠʭ ʽ ʛʫʤʫʩʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʟʘʢʨʽʧʣʷʶʪʴ ʩʪʨʦʥʮʽʡ), ʟʥʘʯʥʠʤ 

ʟʘʧʘʩʦʤ ʦʙʤʽʥʥʦʾ ʬʦʨʤʠ ʩʪʨʦʥʮʽʶ, ʘ ʪʘʢʦʞ ʽʟ ʩʠʧʫʯʦʶ ʩʪʨʫʢʪʫʨʦʶ ʽ 

ʥʠʟʴʢʦʶ ʚʦʣʦʛʦʻʤʥʽʩʪʶ ˇʨʫʥʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʤʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ˇʨʫʥʪʫ. 

ɺ ʽʥʰʠʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ ʚʠʥʦʩ ʨʘʜʽʦʩʪʨʦʥʮʽʶ ʟʘ ʤʝʞʽ (0-0,05)-ʤʝʪʨʦʚʦʛʦ 

ʰʘʨʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 48,5 %, ʘ ʧʦʟʘ (0ï0,1)-ʤʝʪʨʦʚʠʡ ʰʘʨ ï 12 %. 

ɿʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʫ Sr90  ʜʦʩʣʽʜʞʫʚʘʥʽ ˇʨʫʥʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʤʽʱʝʥʽ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʷʜʽ: 

ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʡ ʧʽʩʢʦʚʠʡ ­  ʟʘʧʣʘʚʥʠʡ ʜʝʨʥʦʚʠʡ ­  ʪʦʨʬʦʚʦ-

ʛʣʝʻʚʠʡ ­   ʩʠʣʴʥʦ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʡ ʪʦʨʬʦʚʠʡ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʽʛʨʘʮʽʾ Cs137
, Pu240,239

 ʽ Am241
 ʟ (0ï0,1)-

ʤʝʪʨʦʚʦʛʦ ʰʘʨʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʜʣʷ ʟʘʧʣʘʚʥʦ-ʜʝʨʥʦʚʦʛʦ ˇʨʫʥʪʫ. ʊʫʪ ʤʘʻ 

ʚʧʣʠʚ ʩʪʫʧʽʥʴ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ. ɺʠʥʦʩ Cs137
 ʟ 0,10-ʤʝʪʨʦʚʦʛʦ ʰʘʨʫ ʥʝ 
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ʧʝʨʝʚʠʱʫʻ 8,8 %, Pu240,239  ï 2,4 %  ʽ Am241  ï 5,2 % (ʜʣʷ 0,05-ʤʝʪʨʦʚʦʛʦ 

ʰʘʨʫ ʚʽʜʤʽʯʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʪʘʢʠʡ ʚʠʥʦʩ 16,5 %; 8 %; 24,9 %).  

ʐʚʠʜʢʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʫʨʘʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʧʽʚʚʠʤʽʨʥʘ ʟʽ ʰʚʠʜʢʽʩʪʶ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʮʝʟʽʶ. ʆʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ,137Cs

Pu240,239  ʽ Am241  ʨʦʟʤʽʱʝʥʘ ʚ (0ï0,05)-ʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ. 

ɿʘ ʰʚʠʜʢʽʩʪʶ ʩʧʘʜʘʥʥʷ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ˇʨʫʥʪʠ ʩʢʣʘʜʘʶʪʴ 

ʥʘʩʪʫʧʥʽ ʨʷʜʠ: 

Cs137 : ʟʘʧʣʘʚʥʠʡ ʜʝʨʥʦʚʠʡ ˇʨʫʥʪ ­  ʪʦʨʬʦʚʦ-ʛʣʝʻʚʠʡ ­  ʜʝʨʥʦʚʦ-

ʧʽʜʟʦʣʠʩʪʠʡ ʧʽʩʢʦʚʠʡ ſ ʩʠʣʴʥʦ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʡ ʪʦʨʬʦʚʠʡ; 

Pu240,239 : ʟʘʧʣʘʚʥʠʡ ʜʝʨʥʦʚʠʡ ˇʨʫʥʪ ­  ʪʦʨʬʦʚʦ-ʛʣʝʻʚʠʡ ſ ʩʠʣʴʥʦ 

ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʡ ʪʦʨʬʦʚʠʡ ­  ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʡ ʧʽʩʢʦʚʠʡ; 

Am241 : ʟʘʧʣʘʚʥʠʡ ʜʝʨʥʦʚʠʡ ˇʨʫʥʪ ­   ʪʦʨʬʦʚʦ-ʛʣʝʻʚʠʡ ­  ʜʝʨʥʦʚʦ-

ʧʽʜʟʦʣʠʩʪʠʡ ʧʽʩʢʦʚʠʡ ­  ʩʠʣʴʥʦ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʡ ʪʦʨʬʦʚʠʡ. 

ɺʠʩʥʦʚʢʠ 

ʇʦʢʘʟʘʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʥʦʩʫ ʧʘʣʠʚʥʠʭ ʯʘʩʪʠʥʦʢ ʫ ʧʨʦʬʽʣʽ 

ˇʨʫʥʪʫ ʥʘʙʘʛʘʪʦ ʥʠʞʯʘ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʝʨʝʥʦʩʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ 

ʚʠʭʽʜʥʽʡ ʚʦʜʦʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ. ʄʘʢʩʠʤʘʣʴʥʫ ʨʽʟʥʠʮʶ ʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʝʨʝʥʦʩʫ ʚʽʜʤʽʯʝʥʦ ʜʣʷ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ʧʽʩʢʦʚʠʭ ˇʨʫʥʪʽʚ. ʈʽʟʥʠʮʷ ʚ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʝʨʝʥʦʩʫ ʧʘʣʠʚʥʠʭ ʯʘʩʪʠʥʦʢ ʽ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ 

ʚʦʜʦʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ ʜʣʷ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ʩʫʧʽʩʢʦʚʠʭ ʽ ʪʦʨʬʦʚʦ-

ʙʦʣʦʪʥʠʭ ˇʨʫʥʪʽʚ ʤʝʥʰʘ, ʘʣʝ ʩʢʣʘʜʘʻ ʟʥʘʯʥʫ ʚʝʣʠʯʠʥʫ. 

ʇʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʧʝʚʥʠʡ ʚʧʣʠʚ ʨʝʞʠʤʫ ʟʚʦʣʦʞʝʥʥʷ ʽ ʩʪʫʧʝʥʷ 

ʦʙʚʦʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ʄʽʥʽʤʘʣʴʥʘ 

ʨʫʭʣʠʚʽʩʪʴ ʨʘʜʽʦʩʪʨʦʥʮʽʶ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʦʩʫʰʝʥʦʤʫ ʪʦʨʬʦʚʦʤʫ ˇʨʫʥʪʽ 

ʩʫʭʦʜʦʣʴʥʦʛʦ ʣʫʛʫ. ɹʽʣʴʰ ʤʦʙʽʣʴʥʠʡ Sr90  ʚ ʪʦʨʬʦʚʦ-ʛʣʝʻʚʦʤʫ ʽ ʟʘʧʣʘʚʥʦ- 

ʜʝʨʥʦʚʦʤʫ ˇʨʫʥʪʘʭ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʝʨʪʠʢʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ Cs137 , 

Pu240,239  ʽ Am241  ʧʦʢʘʟʫʶʪʴ ʤʘʣʫ ʰʚʠʜʢʽʩʪʴ ʤʽʛʨʘʮʽʾ ʮʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ 

ʚʩʽʭ ʪʠʧʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ˇʨʫʥʪʽʚ. ʆʜʥʦʯʘʩʥʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ ʚʩʽʭ 

ʪʠʧʘʭ ˇʨʫʥʪʽʚ Am241
 ʤʽʛʨʫʻ ʰʚʠʜʰʝ, ʥʽʞ Pu240,239

. 
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Annex for papers written in Ukrainian and Russian 

 

FACTORS OF MIGRATION PROCESS OF RADIONUCLIDES IN SOIL 

 

Yevgen Chaplya, Hanna Lyantse, Olha Chernukha, Volodymyr Goncharuk, 

 

Abstract: In the paper the factors of the process of radionuclide migration in 

various types of soil are analyzed. It is shown that radionuclide migration in 

landscape develops against the backdrop of conflicting interaction between two 
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groups of factors. One group determines mainly removal radionuclides from 

the soil and evolution of the process of landscape self-cleaning. There the 

factors of the draining and flushing as well as ones that regulate the acidity 

and other parameters of the soil contributing to transition into the mobile forms 

of radionuclides. The second group of factors acts on hold of radionuclides in 

the place of fallout and determines radiological capacity of landscape. There 

are such factors as the presence of humus, clayey minerals, etc. in the soil and 

strata of soil-forming rocks, as well as landscape-geochemical and 

biogeochemical barriers. 

Keywords: radionuclide, soil, filtration flux, diffusion, factor, hydrographic 

network 
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ʇʈʆɽʂʊʋɺɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ʑʆ 

ʇɯɼɺʀʑʋʖʊʔ ʊʋʈʀʉʊʀʏʅʋ ʇʈʀɺɸɹʃʀɺɯʉʊʔ ʈɽɻɯʆʅɯɺ 

 

ʏʝʙʦʪʘʨ ɸʥʞʝʣʽʢʘ, ɿʽʥʝʥʢʦ ɸʨʪʝʤ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɻʨʝʙʝʥʥʠʢ ɸ.ɻ. 

 

 

ɸʥʦʪʘʮʽʷ: ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʽ ʘʩʧʝʢʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ, ʱʦ 

ʫʪʨʠʤʫʶʪʴ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʽʩʪʦʨʠʯʥʠʭ ʦʧʠʩʽʚ ʚʠʟʥʘʯʥʠʭ 

ʦʙôʻʢʪʽʚ ʨʝʛʽʦʥʫ ʪʘ ʜʦʚʽʜʥʠʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ 

ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʤʽʩʮʝʚʦʛʦ ʪʫʨʠʟʤʫ. ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ 

ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʟ ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ: ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʘʣ ʪʘ ʤʦʙʽʣʴʥʠʡ 

ʜʦʜʘʪʦʢ. ʉʘʤʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʦʬʽʣʶ ʩʧʨʠʷʻ ʥʘʙʫʪʪʶ ʨʝʛʽʦʥʦʤ ʩʪʘʪʫʩʫ çʈʦʟʫʤʥʝ ʤʽʩʪʦè. 

ʂʣʯʁʦʚʽ ʩʣʦʚʘ: ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʘʣ, ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ, 

ʧʨʦʝʢʪʫʚʘʥʥʷ. 

 

ʇʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ ʚ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʥʘʩʘʤʧʝʨʝʜ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʫʩʪʘʥʦʚʘʤʠ,, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʽʩʪʦʨʠʯʥʠʭ 

ʥʘʜʙʘʥʴ ʨʝʛʽʦʥʫ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʦʟʥʘʯʝʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʥʘ ʩʴʦʛʦʜʥʽ 

ʘʢʪʫʘʣʴʥʦʶ ʻ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ ʦʪʨʠʤʘʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ ʫ ʚʠʛʣʷʜʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: 

īʧʽʜʩʠʩʪʝʤʠ çɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʘʣè, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʪʝʢʩʪʦʚʦʾ, ʛʨʘʬʽʯʥʦʾ ʪʘ ʘʫʜʽʦ-ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʽʩʪʦʨʽʶ ʨʝʛʽʦʥʫ, ʡʦʛʦ 

ʢʫʣʴʪʫʨʥʽ ʦʙôʻʢʪʠ ʪʘ ʧʘʤôʷʪʢʠ, ʥʦʚʠʥʠ, ʧʘʤôʷʪʥʽ ʜʘʪʠ, ʪʘ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʧʨʠʟʥʘʯʝʥʦʾ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʱʦ ʮʽʢʘʚʣʷʪʴʩʷ ʪʫʨʠʩʪʠʯʥʠʤʠ ʧʦʩʣʫʛʘʤʠ 

ʨʝʛʽʦʥʫ; 

īʧʽʜʩʠʩʪʝʤʠ çʄʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢè, ʷʢʘ ʜʦʧʦʚʥʶʻ ʬʫʥʢʮʽʦʥʘʣ 

çɯʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʨʪʘʣʫè ʤʦʞʣʠʚʦʩʪʷʤʠ QR-ʩʢʘʥʝʨʫ ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ 

QR-ʢʦʜʽʚ ʪʘ ʥʘʚʽʛʘʮʽʾ ʧʦ ʢʘʨʪʽ ʨʦʟʤʽʱʝʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ ʤʽʩʪʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ.  

ʈʦʟʨʦʙʣʝʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʙʫʜʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ çʄʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ 

ʧʦʩʣʫʛè ʚ ʤʽʩʪʽ ʅʽʞʠʥʽ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ ʤʦʙʽʣʴʥʠʭ 

ʧʦʩʣʫʛ, ʚ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ, ʙʽʣʷ ʢʫʣʴʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ ʤʽʩʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʙʣʠʯʢʠ ʟ QR-ʢʦʜʘʤʠ. 

ɹʘʟʦʚʘ ʩʭʝʤʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 
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ʈʠʩʫʥʦʢ  1 -  ɹʘʟʦʚʘ ʩʭʝʤʘ ʩʪʨʫʢʪʫʨʠ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

 

ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ 

ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʜʦʩʪʫʧ ʜʦ ʷʢʦʾ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʣʦʢʘʣʴʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʝʨʝʞʽ. ʇʨʦʛʨʘʤʥʠʡ 

ʢʦʤʧʣʝʢʩ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʟ çʪʦʥʢʠʤ ʢʣʽʻʥʪʦʤè, ʜʝ ʚʩʷ 

ʦʙʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ, ʘ ʢʦʨʠʩʪʫʚʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʝʙ-ʙʨʘʫʟʝʨʽʚ ʟʜʽʡʩʥʶʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʬʦʨʤʦʚʘʥʠʭ 

ʩʠʩʪʝʤʦʶ ʜʘʥʠʭ.  

ɹʘʟʘ ʜʘʥʠʭ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʜʚʦʭ ʧʨʠʤʽʨʥʠʢʘʭ: ʦʩʥʦʚʥʘ ʪʘ ʨʝʟʝʨʚʥʘ ɹɼ, ʟ 

ʤʝʪʦʶ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʫ ʨʘʟʽ ʟʙʦʾʚ. ʉʪʨʫʢʪʫʨʘ ʻʜʠʥʦʾ 

ʙʘʟʠ ʜʘʥʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʰʝʥʥʷʤʠ ʱʦʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ 

ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʝʟʝʨʚʥʽʡ ɹɼ ï ʨʽʰʝʥʥʷʤʠ ʱʦʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʙʦʪʫ ʚ ʨʝʞʠʤʽ 

ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʤʦʜʝʨʘʪʦʨʘ. ɿʤʽʥʶʚʘʪʠ ʥʘʧʦʚʥʝʥʥʷ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʧʨʘʚʦ 

ʪʽʣʴʢʠ ʤʦʜʝʨʘʪʦʨʠ (ʘʜʤʽʥʽʩʪʨʘʪʦʨ) ʩʠʩʪʝʤʠ, ʜʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʦʢʨʝʤʠʡ ʽʥʪʝʨʬʝʡʩ ʤʦʜʝʨʘʪʦʨʘ. 

ɯʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʦʚʘʥʝ ʫ ʚʠʛʣʷʜʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʱʦ 

ʫʪʨʠʤʫʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʫ ʙʘʟʫ ʤʝʪʘʜʘʥʠʭ ʪʘ ʙʘʟʫ ʜʘʥʠʭ ɯʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʫ, 

ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʩʠʩʪʝʤʠ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ. 

ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʮʽʣʽʩʥʽʩʪʴ, 

ʚʽʨʦʛʽʜʥʽʩʪʴ, ʢʦʥʪʨʦʣʴ, ʟʘʭʠʩʪ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ, ʻʜʥʽʩʪʴ i 

ʛʥʫʯʢʽʩʪʴ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʪʘ ʫʥʽʬʽʢʘʮʽʷ, ʘʜʘʧʪʠʚʥʽʩʪʴ, ʤʽʥʽʤʽʟʘʮʽʷ 

ʚʚʝʜʝʥʥʷ i ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 
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ʉʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʙʣʠʮʴ - ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ 

ʩʫʢʫʧʥʦʩʪʝʡ ʧʨʠʤʽʨʥʠʢʽʚ ʣʦʛʽʯʥʦ ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʜʘʥʠʭ, ʷʢʽ 

ʤʽʩʪʷʪʴʩʷ ʫ ʟʦʚʥʽʰʥʽʡ ʧʘʤôʷʪʽ ʽ ʜʦʩʪʫʧʥʽ ʧʨʦʛʨʘʤʥʠʤ ʤʦʜʫʣʷʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʉʋɹɼ. 

ɼʘʥʽ, ʷʢʠʤʠ ʦʙʤʽʥʶʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʫ ʚʠʛʣʷʜʽ 

ʦʙôʻʢʪʽʚ (ʩʪʨʫʢʪʫʨ) ʟʛʽʜʥʦ ʟ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʟʙʝʨʝʞʝʥʥʷ ʾʭ ʫ ʨʘʟʽ ʟʜʽʡʩʥʝʥʥʷ ʧʦʢʨʦʢʦʚʦʛʦ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʨʦʙʦʪʠ ʪʘ ʨʫʯʥʦʛʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʟʙʝʨʝʞʝʥʠʭ ʫ ʨʝʞʠʤʽ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʜʘʥʠʭ ʜʣʷ ʾʭ ʧʝʨʝʜʘʯʽ ʫ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʟʥʘʯʝʥʥʷ ʽ 

ʟʜʽʡʩʥʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʢʨʦʢʫ ʦʙʨʦʙʢʠ. 

ɿʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʘʢʠʤʠ ʟʘʩʦʙʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʷʢ ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʜʦʩʪʫʧʫ ʽʟ ʧʝʨʝʣʽʢʦʤ ʜʦʧʫʩʪʠʤʠʭ 

ʧʨʘʚ (ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ), 

ʢʦʥʪʨʦʣʝʤ ʪʘ ʧʨʦʪʦʢʦʣʶʚʘʥʥʷʤ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɼʘʥʽ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʟ ʢʣʽʻʥʪʘ ʥʘ ʩʝʨʚʝʨ ʙʫʜʫʪʴ ʟʘʭʠʱʝʥʽ ʚʽʜ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʪʨʫʯʘʥʥʷ ʪʘ ʩʪʦʨʦʥʥʴʦʾ ʤʦʜʠʬʽʢʘʮʽʾ, ʘ ʩʘʤʝ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʢʣʽʻʥʪʦʤ ʽ ʩʝʨʚʝʨʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʡ ʧʨʦʪʦʢʦʣ SSL, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ ʢʣʽʻʥʪʦʤ ʽ ʩʝʨʚʝʨʦʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ TCP/IP, ʧʨʠʯʦʤʫ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʘʩʠʤʝʪʨʠʯʥʠʡ ʘʣʛʦʨʠʪʤ ʟ ʚʽʜʢʨʠʪʠʤ ʢʣʶʯʝʤ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʝʬʝʢʪʠʚʥʽ ʤʦʚʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʘ ʩʘʤʝ HTML, CSS, JS, Java, PHP, MySQL. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʚʦʨʶʚʘʣʦʩʴ ʥʘ ʤʦʜʫʣʴʥʽʡ ʦʩʥʦʚʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʜʦʧʦʚʥʶʚʘʪʠ ʪʘ ʤʦʜʠʬʽʢʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ. 

 

ʉʧʠʩʦʢ ʧʦʩʠʣʘʥʴ 

1.  http://nizhyn-travel.com.ua/ 

2.  https://play.google.com/store/apps/details?id=stu.cn.ua.nizhyntravel 

 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʚʪʦʨʽʚ: 

 

ʏʝʙʦʪʘʨ ɸʥʞʝʣʽʢʘ, ɿʽʥʝʥʢʦ ɸʨʪʝʤ- ʏʝʨʥʽʛʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʚʫʣ. ʐʝʚʯʝʥʢʘ 95, ʏʝʨʥʽʛʽʚ, 14000, ʋʢʨʘʾʥʘ 

anzhelika_piklz@ukr.net, artem@zinenko.net, grebennik.alla@gmail.com 

 

Annex for papers written in Ukrainian and Russian 

 

DESIGNING OF INFORMATION SYSTEMS THAT INCREASE 

TOURIST ATTRACTIVENESS OF REGIONS 

 

Chebotar Angelica, Zinenko Artem 

 

Chernihiv National University of Technology,  

http://nizhyn-travel.com.ua/
https://play.google.com/store/apps/details?id=stu.cn.ua.nizhyntravel
mailto:anzhelika_piklz@ukr.net
mailto:artem@zinenko.net


 

309 

 

Shevchenka str. 95, Chernihiv, 14000, Ukraine 

anzhelika_piklz@ukr.net, artem@zinenko.net, grebennik.alla@gmail.com 

 

Scientific leader: Grebennik A.G. 

 

Annotation: In this work the aspects of designing systems that hold the 

structured complex of historical descriptions of attractions of the region and 

the reference information intended to promote local tourism. In modern terms 

of development information and telecommunications technologies proposed a 

model of system structure from two components: an information portal and 

mobile application. It is this approach to the design of systems of specified 
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ɸʥʦʪʘʮʽʷ: ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʤʽʛʨʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʫ 

ʛʨʫʥʪʘʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʚʦʭ ʰʣʷʭʽʚ ʧʝʨʝʥʦʩʫ ʯʘʩʪʠʥʦʢ ʟ ʨʽʟʥʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʠʬʫʟʽʾ ï ʫ ʚʦʜʥʦʤʫ ʧʦʨʦʚʦʤʫ ʨʦʟʯʠʥʽ ʪʘ ʚ ʘʜʩʦʨʙʦʚʘʥʠʭ 

ʥʘ ʩʢʝʣʝʪʽ ʛʨʫʥʪʫ ʰʘʨʘʭ ʚʦʜʠ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʽʚ ʩʦʨʙʮʽʾ-ʜʝʩʦʨʙʮʽʾ ʟʘ ʜʽʾ 

ʩʪʘʣʦʛʦ ʪʘ ʢʨʫʛʦʚʦʛʦ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ. ʈʦʟʨʦʙʣʝʥʦ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʨʯʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʠʡ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʜʝʣʝʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʜʝʣʶʚʘʥʥʷ, ʧʦʚʝʨʭʥʝʚʝ ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʛʨʫʥʪ, ʛʝʪʝʨʦʜʠʬʫʟʽʷ, ʧʘʩʪʢʘ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʯʦʨʥʦʙʠʣʴʩʴʢʘ 

ʢʘʪʘʩʪʨʦʬʘ 

 

ɺʩʪʫʧ 

ʄʽʛʨʘʮʽʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʧʦʪʨʘʧʠʣʠ ʥʘ ʧʦʚʝʨʭʥʶ ʟʝʤʣʽ, 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʨʦʩʣʠʥ, ʚʦʜʦʡʤ, ʨʽʯʦʢ ʽ ʛʨʫʥʪʦʚʠʭ ʚʦʜ. 

ʇʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ ʫ ʜʦʚʢʽʣʣʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʨʦʮʝʩʘʤʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʠʚʫ ʪʘ ʧʦʜʘʣʴʰʦʾ ʜʠʬʫʟʽʾ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩʠ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʟʘʙʨʫʜʥʝʥʴ ʻ ʥʘ ʜʝʢʽʣʴʢʠ ʧʦʨʷʜʢʽʚ 

ʰʚʠʜʰʠʤʠ ʥʽʞ ʧʨʦʮʝʩʠ ʜʠʬʫʟʽʾ [1].  

ʆʮʽʥʢʘ ʟʘʭʠʱʝʥʦʩʪʽ ʛʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʚʠʧʘʜʢʫ ʧʦʧʘʜʘʥʥʷ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʽʟ ʤʦʜʝʣʴʥʠʤ ʫʷʚʣʝʥʥʷʤ ʧʨʦ 

ʧʝʨʝʨʦʟʧʦʜʽʣ ʜʦʤʽʰʢʦʚʠʭ ʯʘʩʪʠʥʦʢ ʫ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ɿʝʤʣʽ [2]. 

ɺʘʞʣʠʚʠʡ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ, ʟʦʢʨʝʤʘ, ʩʪʘʥʦʚʠʪʴ ʚʠʧʘʜʦʢ ʧʦʚʥʽʩʪʶ 

ʟʚʦʣʦʞʝʥʠʭ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ, ʢʦʣʠ ʧʦʨʠ ʩʝʨʝʜʦʚʠʱʘ ʤʘʡʞʝ 

ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʝʥʽ ʚʦʜʦʶ (ʛʨʫʥʪʦʚʠʤ ʨʦʟʯʠʥʦʤ), ʘ ʜʦʤʽʰʢʦʚʽ ʯʘʩʪʥʢʠ ʚ 

ʨʘʤʢʘʭ ʜʦʚʽʣʴʥʦ ʚʠʙʨʘʥʦʾ ʤʘʣʦʾ ʦʙʣʘʩʪʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʬʽʟʠʯʥʦ ʨʽʟʥʠʭ 

ʩʪʘʥʘʭ, ʱʦ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʨʦʟʧʦʜʽʣ ʮʽʻʾ ʨʝʯʦʚʠʥʠ. ɺʥʘʩʣʽʜʦʢ 

ʮʴʦʛʦ ʧʨʦʮʝʩ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʜʦʤʽʰʦʢ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʰʣʷʭʘʤʠ ʪʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʣʦʢʘʣʴʥʠʤʠ 

ʧʝʨʝʭʦʜʘʤʠ ʟ ʦʜʥʦʛʦ ʰʣʷʭʫ ʤʽʛʨʘʮʽʾ ʥʘ ʽʥʰʠʡ (ʧʨʦʮʝʩʘʤʠ ʪʠʧʫ ʩʦʨʙʮʽʾ-

ʜʝʩʦʨʙʮʽʾ) [3, 4]. 

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʜʦʤʽʰʦʢ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʟʘʣʝʞʠʪʴ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ [5], ʚ ʷʢʦʤʫ ʧʝʨʝʙʫʚʘʶʪʴ ʯʘʩʪʠʥʢʠ, 

ʧʨʦʮʝʩʽʚ ʾʭʥʴʦʾ ʣʦʢʘʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʽ çʛʨʫʥʪ-ʚʦʜʘè, 

ʩʪʨʫʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʽʟʥʠʭ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. 

ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʨʦʛʥʦʟ ʱʦʜʦ 

ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʪʘ ʚʘʞʣʠʚʠʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʪʘ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʙʫʜʦʚʘ ʘʜʝʢʚʘʪʥʠʭ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʧʝʨʝʥʦʩʫ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ɿʝʤʣʽ, ʧʨʦʚʝʜʝʥʥʷ 

ʢʽʣʴʢʽʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʥʦʩʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʛʨʫʥʪʘʭ ʪʘ ʨʦʟʨʦʙʢʘ ʥʘ 

ʮʽʡ ʦʩʥʦʚʽ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ 

ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʈʘʜʽʦʥʫʢʣʽʜʠ ʫ ʛʨʫʥʪʽ ʚ ʦʩʥʦʚʥʦʤʫ ʧʝʨʝʙʫʚʘʣʠ ʫ ʥʘʩʪʫʧʥʠʭ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʬʦʨʤʘʭ: ʫ ʩʢʣʘʜʽ ʧʘʣʠʚʥʠʭ ʯʘʩʪʠʥʦʢ, ʘ ʪʘʢʦʞ ʚʦʜʦʨʦʟʯʠʥʥʽʡ, 

ʦʙʤʽʥʥʦ-ʩʦʨʙʦʚʘʥʽʡ ʪʘ ʬʽʢʩʦʚʘʥʽʡ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ ʬʦʨʤʘʭ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʦʧʘʜʽʚ ʯʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʞʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʧʨʦʭʦʜʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 
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ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʠʚʦʜʷʪʴ ʜʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʜʥʽʻʾ ʬʦʨʤʠ ʚ ʽʥʰʫ. 

ɻʨʘʚʽʪʘʮʽʡʥʦ ʨʫʭʦʤʽ ʬʨʘʢʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ: ʚʦʜʦʨʦʟʯʠʥʥʘ ʪʘ ʽʦʥʥʦ-

ʩʦʨʙʦʚʘʥʘ, ʫʪʚʦʨʠʣʘʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟ 

ʧʘʣʠʚʦʤʽʩʥʠʭ, ʪʘʢ ʟʚʘʥʠʭ çʛʘʨʷʯʠʭè, ʯʘʩʪʠʥʦʢ. ʅʝʦʙʤʽʥʥʦ-ʩʦʨʙʦʚʘʥʘ 

(ʬʽʢʩʦʚʘʥʘ) ʬʦʨʤʘ ʫʪʚʦʨʠʣʘʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʟ çʛʘʨʷʯʠʭè 

ʤʘʢʨʦʯʘʩʪʠʥʦʢ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʽ ʧʦʜʘʣʴʰʦʶ ʾʭ ʬʽʢʩʘʮʽʻʶ ʪʚʝʨʜʦʶ ʬʘʟʦʶ 

ʛʨʫʥʪʫ. ʇʨʠʯʠʥʘ ʬʽʢʩʘʮʽʾ ï ʚʟʘʻʤʦʜʽʷ ʽʦʥʽʚ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟ ʢʨʠʩʪʘʣʽʯʥʦʶ 

ʛʨʘʪʢʦʶ ʜʝʷʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʛʣʠʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɿʘ hʚʠʜʢʦʩʪʷʤʠ ʤʽʛʨʘʮʽʾ ʚʠʜʽʣʷʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʜʚʽ ʛʨʫʧʠ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʯʘʩʪʠʥʦʢ ï ʽʦʥʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʦʨʦʚʦʤʫ ʨʦʟʯʠʥʽ, ʪʘ ʽʦʥʠ, ʯʘʩʪʢʦʚʦ 

ʟʚôʷʟʘʥʽ ʚ ʘʜʩʦʨʙʦʚʘʥʽʡ ʚʦʜʽ ʥʘ ʧʦʚʝʨʭʥʽ ʩʢʝʣʝʪʫ ʛʨʫʥʪʫ ʘʙʦ ʟʚôʷʟʘʥʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʽ ʩʢʝʣʝʪʦʤ ʛʨʫʥʪʫ. 

ɺ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʜʦʩʪʘʪʥʴʦ ʚʠʜʽʣʠʪʠ ʪʨʠ ʬʽʟʠʯʥʦ ʨʽʟʥʽ ʩʪʘʥʠ 

ʜʦʤʽʰʢʦʚʠʭ ʯʘʩʪʠʥʦʢ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʴʦʤʫ ʟʥʘʭʦʜʞʝʥʥʶ ʚ ʦʙʣʘʩʪʽ 

ʛʨʘʚʽʪʘʮʽʡʥʦ ʨʫʭʦʤʦʛʦ ʚʦʜʥʦʛʦ ʧʦʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʰʘʨʘʭ ʘʜʩʦʨʙʦʚʘʥʦʾ ʽ 

ʟʚôʷʟʘʥʦʾ ʟʽ ʩʢʝʣʝʪʦʤ ʚʦʜʠ ʪʘ ʦʙʣʘʩʪʽ ʩʘʤʦʛʦ ʩʢʝʣʝʪʫ (ʨʠʩ. 1). ʋ ʮʠʭ ʩʪʘʥʘʭ 

ʯʘʩʪʠʥʢʠ ʤʘʶʪʴ ʨʽʟʥʫ ʨʫʭʣʠʚʽʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ, ʪʦʱʦ.  

 

 
 

ʈʠʩ. 1. ʍʘʨʘʢʪʝʨʥʘ ʩʪʨʫʢʪʫʨʘ ʬʽʟʠʯʥʦ ʤʘʣʦʛʦ ʝʣʝʤʝʥʪʘ ʪʽʣʘ. ʆʙʣʘʩʪʴ 1 ʟʘʡʤʘʻ ʚʦʜʥʠʡ ʧʦʨʦʚʠʡ 
ʨʦʟʯʠʥ, ʦʙʣʘʩʪʴ 2 ï ʘʜʩʦʨʙʦʚʘʥʽ ʥʘ ʩʢʝʣʝʪʽ ʛʨʫʥʪʫ ʰʘʨʠ ʚʦʜʠ, 3 ï ʩʢʝʣʝʪ ʛʨʫʥʪʫ 

 

ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʛʨʫʥʪʘʭ 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʛʝʪʝʨʦʜʠʬʫʟʽʾ ʜʚʦʤʘ ʰʣʷʭʘʤʠ ʫ ʪʽʣʽ ʟ ʧʘʩʪʢʘʤʠ 

ʧʦʙʫʜʦʚʘʥʘ ʤʝʪʦʜʘʤʠ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʥʝʨʽʚʥʦʚʘʞʥʠʭ ʧʨʦʮʝʩʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʝʜʩʪʘʚʣʝʥʴ ʤʝʭʘʥʽʢʠ ʩʫʮʽʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʏʘʩʪʠʥʢʘʤ 

ʟʘʙʨʫʜʥʝʥʥʷ ʦʜʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʚʠʜʫ, ʷʢʱʦ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʛʨʘʚʽʪʘʮʽʡʥʦ 

ʨʫʭʦʤʦʤʫ ʧʦʨʦʚʦʤʫ ʨʦʟʯʠʥʽ ʘʙʦ ʚ ʘʜʩʦʨʙʦʚʘʥʠʭ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 

ʰʘʨʘʭ ʚʦʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʽ ʰʣʷʭʠ ʜʠʬʫʟʽʾ, ʘ ʫ ʦʙôʻʤʽ ʩʢʝʣʝʪʫ ʛʨʫʥʪʫ ï 

ʧʘʩʪʢʠ. ʇʨʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ ʦʧʠʩʽ ʯʘʩʪʠʥʢʠ ʫ ʮʠʭ ʩʪʘʥʘʭ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʷʢ ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ. ʇʨʠʡʤʘʣʘʩʴ ʛʽʧʦʪʝʟʘ ʣʦʢʘʣʴʥʦʾ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʽ ʟʥʘʭʦʜʠʣʠʩʴ ʣʽʥʽʡʥʽ ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ. 

ʌʦʨʤʫʣʶʚʘʣʠʩʴ ʙʘʣʘʥʩʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʢʦʥʘʤ 

ʟʙʝʨʝʞʝʥʥʷ ʽ ʙʘʣʘʥʩʫ ʤʘʩʠ, ʽʤʧʫʣʴʩʫ ʪʘ ʝʥʝʨʛʽʾ. ɿ ʨʽʚʥʷʥʴ ʙʘʣʘʥʩʫ ʝʥʪʨʦʧʽʾ 

ʟʘʧʠʩʘʥʦ ʢʽʥʝʪʠʯʥʽ ʨʽʚʥʷʥʥʷ ʤʦʜʝʣʽ. 

ʇʽʩʣʷ ʣʽʥʝʘʨʠʟʘʮʽʾ ʦʪʨʠʤʘʥʦ ʪʘʢʫ ʢʣʶʯʦʚʫ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʤʦʜʝʣʽ: 

ʨʽʚʥʷʥʥʷ ʛʝʪʝʨʦʜʠʬʫʟʽʾ ʜʦʤʽʰʢʦʚʦʾ ʨʝʯʦʚʠʥʠ ʫ ʩʝʨʝʜʦʚʠʱʽ ʟ ʧʘʩʪʢʘʤʠ 
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ʜʝ kc  - ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ, ʽʥʜʝʢʩ 5,1=k  ʚʽʜʤʽʯʘʻ ʚʽʜʧʦʚʽʜʥʽ ʚʝʣʠʯʠʥʠ 

ʜʣʷ ʯʘʩʪʠʥʦʢ ʜʦʤʽʰʢʦʚʦʾ ʨʝʯʦʚʠʥʠ ʦʜʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʚʠʜʫ ʫ ʧʦʨʦʚʦʤʫ 

ʨʦʟʯʠʥʽ (1=k ), ʧʦʚʝʨʭʥʽ (2=k ) ʽ ʦʙ'ʻʤʽ ʩʢʝʣʝʪʫ (3=k ), ʩʘʤʦʛʦ ʨʦʟʯʠʥʫ 

( 4=k ) ʪʘ ʩʢʝʣʝʪʫ (5=k ); ijD  ï ʢʦʝʬʽʮʽʻʥʪʠ ʜʠʬʫʟʽʾ; r= /1v  - ʧʠʪʦʤʠʡ 

ʦʙôʻʤ , r ï ʛʫʩʪʠʥʘ; Ð
C

 - ʦʧʝʨʘʪʦʨ ɻʘʤʽʣʴʪʦʥʘ, ʢʨʘʧʢʦʶ ʧʦʟʥʘʯʝʥʦ 

ʩʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ; ( )pp TsTc µµ= 0  ï ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʧʨʠ 

ʧʦʩʪʽʡʥʦʤʫ ʪʠʩʢʫ; t - ʯʘʩ, 0T  - ʘʙʩʦʣʶʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦ-

ʤʝʥʪ; HQ  ï ʥʝʩʢʦʤʧʝʥʩʦʚʘʥʝ ʪʝʧʣʦ [6, 7]; k, 
p
k , lk  ï ʢʦʝʬʽʮʽʻʥʪʠ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ; g
C

 - ʤʘʩʦʚʘ ʛʫʩʪʠʥʘ ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʽ ʢʦʥʩʝʨʚʘʪʠʚʥʦʾ 

ʩʠʣʠ; kv
C

 ï ʰʚʠʜʢʽʩʪʴ ʢʦʤʧʦʥʝʥʪʠ k ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʦʯʦʢ ʝʡʣʝʨʦʚʦʛʦ 

ʧʨʦʩʪʦʨʫ; 
*
ijl  - ʢʦʥʮʝʥʪʨʘʮʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʧʝʨʝʭʦʜʫ ʟ ʦʜʥʦʛʦ ʰʣʷʭʫ ʤʽʛʨʘʮʽʾ ʥʘ ʽʥʰʠʡ 3,1, =ji . 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʦʩʪʽʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚʠʢʦʨʠʩʪʘʻʤʦ ʫʤʦʚʠ 

ʣʦʢʘʣʴʥʦʾ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʨʽʟʥʠʤʠ ʩʪʘʥʘʤʠ ʜʦʤʽʰʢʦʚʠʭ 

ʯʘʩʪʠʥʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʠʪʪʻʚʦʤʫ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʯʘʩʪʠʥʦʢ ʤʽʞ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʘʥʘʤʠ. ʊʘʢ, ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ ʣʦʢʘʣʴʥʦʾ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʜʨʫʛʠʤ ʪʘ ʪʨʝʪʽʤ ʩʪʘʥʘʤʠ ʜʦʤʽʰʢʠ, ʪʦ 

ʧʝʨʝʥʦʩ ʜʦʤʽʰʢʦʚʠʭ ʯʘʩʪʠʥʦʢ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʽ ʨʽʚʥʷʥʴ ʛʝʪʝʨʦ 

ʜʠʬʫʟʽʾ 
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)(

1 cc e += 321 ccc ++= ; 
21
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12121112 )()(

kk

DDkDDk
D

ee

ef
+

+++
= . 

 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʜʽʦʥʫʢʣʽʜʘ ʽ ʧʝʨʝʚʘʞʘʶʯʠʭ 

ʡʦʛʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʬʦʨʤ ʫ ʜʘʥʦʤʫ ʪʠʧʽ ʛʨʫʥʪʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʛʨʘʮʽʾ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʚʠʙʠʨʘʻʪʴʩʷ ʪʘ ʯʠ ʽʥʰʘ ʤʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴ. ʂʦʞʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʡʙʽʣʴʰ 

ʩʫʪʪʻʚʽ ʝʬʝʢʪʠ ʪʘ ʧʘʨʘʤʝʪʨʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ. 

 

ʂʽʣʴʢʽʩʥʠʡ ʦʧʠʩ ʧʨʦʮʝʩʽʚ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʩʦʧʝʨʝʥʦʩʫ 

(ʦʜʥʦʚʠʤʽʨʥʠʡ ʧʨʦʩʪʦʨʦʚʠʡ ʚʠʧʘʜʦʢ) ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʦʟôʚʷʟʘʥʥʷ ʨʽʚʥʷʥʴ 

(1)-(4) ʧʨʠ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚʘʭ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ic  ( 3,2,1=i ) ʥʘ ʛʨʘʥʠʮʷʭ 
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ʩʝʨʝʜʦʚʠʱʘ ʽ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. ʎʽ ʫʤʦʚʠ ʥʘʚʝʜʝʥʦ ʜʣʷ 

ʚʠʧʘʜʢʫ ʰʘʨʫ 0x  ʫ ʙʝʟʨʦʟʤʽʨʥʽʡ ʬʦʨʤʽ, ʜʝ t= 2kt ; 
)(2/1

12
)( )( aa=x xDk , 

3,1=a , 0
2/1

120 )/( xDk=x . 

 

ʇʨʠʡʥʷʪʦ, ʱʦ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʫ ʰʘʨʽ ʛʨʫʥʪʫ ʚʽʜʩʫʪʥʷ 

ʟʘʙʨʫʜʥʶʶʯʘ ʨʝʯʦʚʠʥʘ, ʪʦʙʪʦ 

0
030201 ===
=== ttt

ccc . (5) 

 

ɿ ʤʦʤʝʥʪʫ 0>t  ʥʘ ʧʦʚʝʨʭʥʽ 0=x  ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʦʩʪʽʡʥʽ 

ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 0c , ʥʘ ʥʠʞʥʽʡ ʛʨʘʥʠʮʽ ʰʘʨʫ 0x=x  

ʜʦʤʽʰʢʦʚʘ ʨʝʯʦʚʠʥʘ ʚʽʜʩʫʪʥʷ, ʘ ʩʘʘʤʝ 

001 cc a=
=x

, 002 )1( cc a-=
=x

; 0
00

21 ==
x=xx=x

cc , 

(6) 

 

ʪʫʪ a - ʧʘʨʘʤʝʪʨ ʟʘʜʘʯʽ (10 ¢a¢ ), ʷʢʠʡ ʟʘʜʘʻ ʯʘʩʪʢʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʱʦ ʟ 

ʧʦʚʝʨʭʥʽ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʰʚʠʜʢʠʡ ʰʣʷʭ ʜʠʬʫʟʽʾ (ʫ ʨʽʜʠʥʫ). ʎʝʡ                  

ʧʘʨʘʤʝʪʨ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝʚʽʜʦʤʠʡ ʽ ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʘʪʠʩʷ ʟ 

ʜʦʜʘʪʢʦʚʠʭ ʫʤʦʚ. ʊʘʢ, ʧʨʠ 1=a  ʚʩʽ ʯʘʩʪʠʥʢʠ ʧʦʧʘʜʘʶʪʴ ʫ ʚʦʜʥʠʡ ʨʦʟʯʠʥ. 

ɸʥʘʣʽʪʠʯʥʽ ʨʦʟʚôʷʟʢʠ ʨʽʚʥʷʥʴ ʜʣʷ ʨʽʟʥʠʭ ʤʦʜʝʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ (1)-(4) ʟʘ 

ʢʨʘʡʦʚʠʭ ʫʤʦʚ (5)ï(6) ʦʪʨʠʤʘʥʦ ʤʝʪʦʜʦʤ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʃʘʧʣʘʩʘ ʽ ʌʫʨôʻ. 

ʅʘ ʨʠʩ.2 ʥʘʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣʠ ʩʫʤʘʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (ʘ) ʪʘ ʧʦʪʦʢʽʚ (ʙ) 

ʜʦʤʽʰʢʦʚʦʾ ʨʝʯʦʚʠʥʠ ʜʣʷ ʤʦʜʝʣʽ: ʟ ʜʚʦʤʘ ʰʣʷʭʘʤʠ ʤʽʛʨʘʮʽʾ ʯʘʩʪʠʥʦʢ ʪʘ 

ʧʘʩʪʢʘʤʠ (ʢʨʠʚʽ 1), ʛʝʪʝʨʦʜʠʬʫʟʽʾ ʜʚʦʤʘ ʰʣʷʭʘʤʠ (ʢʨʠʚʽ 2), ʜʠʬʫʟʽʾ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʟ ʝʬʝʢʪʠʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʧʘʩʪʢʘʤʠ (ʢʨʠʚʽ 3), 

ʜʠʬʫʟʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ ʟ ʝʬʝʢʪʠʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʢʨʠʚʽ 4).  

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʧʨʠʡʥʷʪʦ ʪʘʢʽ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʝʜʦʚʠʱʘ:  
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100 =x , 021 ==dd , 01,01=a , 001,02=a  ʚ ʤʦʤʝʥʪ ʯʘʩʫ 10=t . 

 
ʈʠʩ.2 ʇʦʨʽʚʥʷʣʴʥʽ ʨʦʟʧʦʜʽʣʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘ ʧʦʪʦʢʽʚ ʜʣʷ ʨʽʟʥʠʭ ʤʦʜʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ a 

 

ʅʘ ʨʠʩ.2 (ʘ) ʚʟʜʦʚʞ ʦʩʽ ʦʨʜʠʥʘʪ ʚʽʜʢʣʘʜʝʥʦ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʘʨʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦ ʾʾ ʟʥʘʯʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʰʘʨʫ ( ) 0/, ctcx , ʚʟʜʦʚʞ ʦʩʽ ʘʙʩʮʠʩ 

ï ʙʝʟʨʦʟʤʽʨʥʫ ʢʦʦʨʜʠʥʘʪʫ x. ʅʘ ʨʠʩ.2 (ʙ) ʚʟʜʦʚʞ ʦʩʽ ʦʨʜʠʥʘʪ ʚʽʜʢʣʘʜʝʥʦ 

ʚʝʣʠʯʠʥʫ ʧʦʪʦʢʫ ʚʽʜʥʝʩʝʥʦʛʦ ʜʦ 00xc , ʘ ʚʟʜʦʚʞ ʦʩʽ ʘʙʩʮʠʩ ï ʙʝʟʨʦʟʤʽʨʥʠʡ 

ʯʘʩ t . 

ʏʠʩʣʦʚʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʧʘʩʪʦʢ ʩʧʨʠʷʻ 

ʥʘʢʦʧʠʯʝʥʥʶ ʜʦʤʽʰʢʠ ʚ ʰʘʨʽ ʛʨʫʥʪʫ. ʉʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʬʽʣʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʤʽʰʢʠ ʤʘʻ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʜʦʤʽʰʢʦʚʦʾ ʨʝʯʦʚʠʥʠ ʤʽʞ ʚʦʜʥʠʤ ʧʦʨʦʚʠʤ ʨʦʟʯʠʥʦʤ ʪʘ 

ʘʜʩʦʨʙʦʚʘʥʠʤʠ ʰʘʨʘʤʠ ʚʦʜʠ. ʂʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʨʦʮʝʩʽʚ ʩʦʨʙʮʽʾ-ʜʝʩʦʨʙʮʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ 

ʧʦʪʦʢʽʚ, ʘʣʝ ʥʝ ʟʤʽʥʶʪʴ ʾʭ ʷʢʽʩʥʦʾ ʧʦʚʝʜʽʥʢʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʭʘʥʽʟʤ ʧʨʦʥʠʢʥʝʥʥʷ ʯʘʩʪʠʥʦʢ ʚ ʦʙ'ʻʤ ʩʢʝʣʝʪʫ 

ʛʨʫʥʪʫ (ʧʘʩʪʢʠ) ʟʘʜʽʶʻʪʴʩʷ ʟ ʯʘʩʦʤ. ʅʘʧʨʠʢʣʘʜ, ʨʦʟʧʦʜʽʣʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 
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ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʩʝʨʝʜʦʚʠʱʘ ʟ ʧʘʩʪʢʘʤʠ, ʚʧʝʨʰʝ ʚʽʜʤʽʯʝʥʽ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʯʝʨʝʟ 3,5-4 ʨʦʢʠ ʧʽʩʣʷ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʘʚʘʨʽʾ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʦʙʫʜʦʚʘ ʘʥʘʣʽʪʠʯʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʯʘʩʪʠʥʦʢ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʨʽʟʥʠʭ ʩʪʘʥʘʭ ʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ 

ʜʠʬʫʟʽʡʥʽ ʧʦʪʦʢʠ ʪʘ ʢʽʣʴʢʽʩʪʴ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʱʦ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ 

ʧʨʦʡʰʣʘ ʯʝʨʝʟ ʟʘʜʘʥʫ ʧʦʚʝʨʭʥʶ ʛʨʫʥʪʫ. 

 ʄʘʪʝʤʘʪʠʯʥ ̔ʤʦʜʝʣʽ ʤʽʛʨʘʮʽʾ ʟʘʙʨʫʜʥʝʥʴ ʟ ʢʨʫʛʦʚʦʛʦ ʜʞʝʨʝʣʘ ʥʘ 

ʧʦʚʝʨʭʥʽ  

ʈʦʟʛʣʷʥʝʤʦ ʜʘʣʽ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʥʘ ʧʦʚʝʨʭʥʽ ʜʽʻ ʢʨʫʛʦʚʘ ʜʞʝʨʝʣʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʨʦʟʛʣʷʥʝʤʦ ʤʦʜʝʣʴ ʛʝʪʝʨʦʜʠʬʫʟʽʾ ʜʚʦʤʘ ʰʣʷʭʘʤʠ.  

ʇʨʠʡʤʝʤʦ, ʱʦ ʰʘʨ ʪʦʚʱʠʥʦʶ 0z  ʚʽʜʥʝʩʝʥʠʡ ʜʦ ʮʠʣʽʥʜʨʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʢʦʦʨʜʠʥʘʪ ʪʘʢ, ʱʦ ʚʽʩʴ Oz ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʡʦʛʦ ʧʦʚʝʨʭʥʽ 0z  (ʨʠʩ. 3).  

 
ʈʠʩ. 3. ʆʙʣʘʩʪʴ, ʚ ʷʢʽʡ ʜʦʤʽʰʢʘ ʤʽʛʨʫʻ ʜʚʦʤʘ ʰʣʷʭʘʤʠ  

ʟ ʢʨʫʛʦʚʦʛʦ ʜʞʝʨʝʣʘ ʥʘ ʧʦʚʝʨʭʥʽ 
 

ʅʝʭʘʡ ʫ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʚ ʛʨʫʥʪʽ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʯʘʩʪʠʥʢʠ 

ʟʘʙʨʫʜʥʝʥʥʷ 

0),,(),,(
0201 ==
== tt

zrtczrtc , (7) 

ʜʝ t  - ʯʘʩ, r , z  - ʢʦʦʨʜʠʥʘʪʠ ʮʠʣʽʥʜʨʠʯʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 3). ʅʘ ʚʝʨʭʥʽʡ 

ʛʨʘʥʠʮʽ ʰʘʨʫ 0=z  ʜʽʻ ʢʨʫʛʦʚʝ ʜʞʝʨʝʣʦ ʤʘʩʠ ʩʪʘʣʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʪʦʙʪʦ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʦʩʪʽʡʥʝ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʯʘʩʪʠʥʦʢ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢʝ ʤʽʞ ʨʽʟʥʠʤʠ ʩʪʘʥʘʤʠ ʯʘʩʪʠʥʦʢ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ 
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ʊʘʢʦʞ ʧʨʠʡʤʘʻʪʴʩʷ, ʱʦ 

0),,(),,(
00

21 ==
== zzzz

zrtczrtc ,  

0),,(),,( 21 ==
¤­¤­ rr

zrtczrtc , 

¤<¢
==

Kzrtczrtc
rr 0201 ),,(,),,( . 

(9) 

ɼʣʷ ʮʴʦʛʦ ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʛʝʪʝʨʦʜʠʬʫʟʽʾ (2) 

ʟʘʧʠʰʝʤʦ ʫ ʮʠʣʽʥʜʨʠʯʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʤʝʪʨʽʾ ʟʘ 

ʢʫʪʦʤ j: 
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ʊʫʪ 1D  ʽ 2D  - ʢʦʝʬʽʮʽʻʥʪʠ ʜʠʬʫʟʽʾ ʜʦʤʽʰʢʠ ʫ ʚʦʜʥʦʤʫ ʧʦʨʦʚʦʤʫ ʨʦʟʯʠʥʽ 

ʪʘ ʩʦʨʙʦʚʘʥʠʭ ʰʘʨʘʭ ʚʦʜʠ; 1k  ʽ 2k  - ʢʽʥʝʪʠʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʧʨʦʮʝʩʠ ʪʠʧʫ ʩʦʨʙʮʽʾ-ʜʝʩʦʨʙʮʽʾ. 

ʂʨʘʡʦʚʘ ʟʘʜʘʯʘ (7)-(10) ʨʦʟʚôʷʟʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʍʘʥʢʝʣʷ, ʌʫʨôʻ ʽ ʃʘʧʣʘʩʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʦʞ ʯʘʩʪʢʦʚʽ, ʧʨʦʪʝ ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʽ, ʤʦʜʝʣʴʥʽ ʚʠʧʘʜʢʠ. 

ʋ ʮʠʣʽʥʜʨʠʯʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʤʦʜʝʣʽ ʜʠʬʫʟʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ ʟ ʧʘʩʪʢʘʤʠ 

ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ 
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ɼʣʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʢʨʘʡʦʚʽ ʫʤʦʚʠ (7-9) ʤʘʶʪʴ ʚʠʛʣʷʜ  
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ʈʽʚʥʷʥʥʷ ʜʠʬʫʟʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ ʟ ʝʬʝʢʪʠʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ 

ʮʠʣʽʥʜʨʠʯʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʤʘʻ ʚʠʛʣʷʜ 
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ʂʨʘʡʦʚʽ ʫʤʦʚʠ ʜʣʷ ʮʴʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʚʠʧʘʜʢʫ ʝʢʚʽʚʘʣʝʥʪʥʽ ʟʘʜʘʯʽ 

ʜʠʬʫʟʽʾ ʚ ʪʽʣʽ ʟ ʧʘʩʪʢʘʤʠ (12). ʈʦʟʚôʷʟʢʠ ʟʘʜʘʯ (11)-(12) ʽ (13) ʪʘʢʦʞ 

ʟʥʘʡʜʝʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ.  

ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʤʽʛʨʘʮʽʾ ʜʦʤʽʰʦʢ ʟ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʜʞʝʨʝʣʘ ʥʘ 

ʧʦʚʝʨʭʥʽ ʰʘʨʫ 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʜʣʷ ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ 

ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧôʶʪʝʨʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʛʝʪʝʨʦʜʠʬʫʟʽʾ 

ʯʘʩʪʠʥʦʢ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʯʘʩʪʢʦʚʠʭ ʤʦʜʝʣʴʥʠʭ ʚʘʨʽʥʪʽʚ. ʏʠʩʣʦʚʽ 

ʨʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʪʘʢʠʭ ʙʝʟʨʦʟʤʽʨʥʠʭ ʟʤʽʥʥʠʭ tk2=t , 

zDkz 21
12 )(=¡ , rDkr 21

12 )(=¡ . ʇʨʠ ʮʴʦʤʫ ʧʨʠʡʤʘʣʠʩʴ ʪʘʢʽ ʙʘʟʦʚʽ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ: ,01,012 == DDd  21 kka= =50, 100=¡z , 10=¡r  ʚ 

ʤʦʤʝʥʪ ʯʘʩʫ 100=t .  
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ʅʘ ʨʠʩ. 4 ʪʘ 5 ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʽ ʨʦʟʧʦʜʽʣʠ ʩʫʤʘʨʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʜʣʷ ʨʽʟʥʠʭ ʤʦʜʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ. ʊʫʪ ʢʨʠʚʽ 1 (ʩʫʮʽʣʴʥʽ ʣʽʥʽʾ) ʦʧʠʩʫʶʪʴ 

ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯʽ ʛʝʪʝʨʦʜʠʬʫʟʽʾ (1)-(4), ʢʨʠʚʽ 2 (ʰʪʨʠʭʦʚʽ ʣʽʥʽʾ) ï ʟʘʜʘʯʽ 

ʜʠʬʫʟʽʾ ʫ ʪʽʣʽ ʟ ʧʘʩʪʢʘʤʠ (7)-(8), ʢʨʠʚʽ 3 (ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʽ ʣʽʥʽʾ) ï ʟʘʜʘʯʽ 

ʜʠʬʫʟʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ ʟ ʝʬʝʢʪʠʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (10)-(12). 

 
ʈʠʩ. 4. ʇʦʨʽʚʥʷʣʴʥʽ ʨʦʟʧʦʜʽʣʠ ʩʫʤʘʨʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʣʷ ʨʽʟʥʠʭ ʤʦʜʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʧʨʠ 

ʪʘʢʠʭ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʨʦʟʧʦʜʽʣʫ =a 0 (ʢʨʠʚʽ a), 0,5 (ʢʨʠʚʽ b), 1 (ʢʨʠʚʽ c) 
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 ̫
ʈʠʩ. 5. ʇʦʨʽʚʥʷʣʴʥʽ ʨʦʟʧʦʜʽʣʠ ʩʫʤʘʨʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʣʷ ʨʽʟʥʠʭ ʤʦʜʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʧʨʠ 

=21 kk 20 (ʢʨʠʚʽ a), 50 (ʢʨʠʚʽ b), 70 (ʢʨʠʚʽ c) 

 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʘ ʧʦʚʝʜʽʥʢʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʤʽʰʢʦʚʦʾ ʨʝʯʦʚʠʥʠ, 

ʚʠʟʥʘʯʝʥʦʾ ʟʘ ʤʦʜʝʣʣʶ ʛʝʪʝʨʦʜʠʬʫʟʽʾ ʜʚʦʤʘ ʰʣʷʭʘʤʠ (1)-(4), ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʻ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʭʥʝʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ,aʪʦʜʽ ʷʢ ʢʦʥʮʝʥʪʨʘʮʽʾ, 

ʧʦʨʘʭʦʚʘʥʽ ʟʘ ʯʘʩʪʢʦʚʠʤʠ ʤʦʜʝʣʴʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ (7)-(8) ʪʘ (10)-(12), ʥʝ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʨʠʩ. 4). ɯʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʝʜʦʚʠʱʘ 

ʤʘʶʪʴ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʧʦʜʽʣʠ ʩʫʤʘʨʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʯʘʩʪʠʥʦʢ 

ʜʦʤʽʰʢʠ, ʟʥʘʡʜʝʥʽ ʟ ʤʦʜʝʣʝʡ ʛʝʪʝʨʦʜʠʬʫʟʽʾ ʪʘ ʜʠʬʫʟʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ ʟ 

ʧʘʩʪʢʘʤʠ (ʨʠʩ. 5 ʥʘʚʝʜʝʥʦ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜʥʦʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʝʨʝʭʦʜʫ ʤʽʞ ʩʪʘʥʘʤʠ), ʪʦʜʽ ʷʢ ʜʣʷ ʤʦʜʝʣʽ ʜʠʬʫʟʽʾ ʯʘʩʪʠʥʦʢ 

ʚ ʩʝʨʝʜʦʚʠʱʽ ʟ ʝʬʝʢʪʠʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʤʽʥʘ ʟʥʘʯʝʥʴ 21 kk  ʽ 

12 DD  (ʚʽʜ ʥʠʭ ʟʘʣʝʞʠʪʴ ñʝʬʝʢʪʠʚʥʠʡò ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ) ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ. ɿʘʫʚʘʞʠʤʦ ʪʘʢʦʞ, ʱʦ ʩʫʤʘʨʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʦʤʽʰʦʢ, ʧʦʨʘʭʦʚʘʥʘ ʟʘ ʤʦʜʝʣʣʶ ʜʠʬʫʟʽʾ ʚ ʪʽʣʽ ʟ ʧʘʩʪʢʘʤʠ, 

ʟʘʚʞʜʠ ʙʽʣʴʰʘ ʟʘ ʩʫʤʘʨʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʜʦʤʽʰʦʢ ʚ ʪʽʣʽ ʟ ʜʚʦʤʘ ʰʣʷʭʘʤʠ 

ʤʽʛʨʘʮʽʾ, ʷʢʱʦ ʥʘ ʧʦʚʝʨʭʥʽ ʜʽʻ ʨʦʟʧʦʜʽʣʝʥʝ ʢʨʫʛʦʚʝ ʜʞʝʨʝʣʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

      ɺʠʩʥʦʚʢʠ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʩʪʘʪʪʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʦʧʠʩʫ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ ʫ ʛʨʫʥʪʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʽ 

ʰʣʷʭʠ ʤʽʛʨʘʮʽʾ ʯʘʩʪʠʥʦʢ ʜʦʤʽʰʢʦʚʦʾ ʨʝʯʦʚʠʥʠ, ʤʽʞ ʷʢʠʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 
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ʤʘʩʦʦʙʤʽʥ (ʧʨʦʮʝʩʠ ʪʠʧʫ ʩʦʨʙʮʽʾ-ʜʝʩʦʨʙʮʽʾ). ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʽʟʥʽ 

ʤʦʜʝʣʴʥʽ ʚʘʨʽʘʥʪʠ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʬʽʟʠʯʥʠʭ ʧʨʠʧʫʱʝʥʴ ʱʦʜʦ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʜʝʣʽ ʪʘ ʤʠʪʪʻʚʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʯʘʩʪʠʥʦʢ ʜʦʤʽʰʢʠ ʤʽʞ 

ʩʪʘʥʘʤʠ.  

ʈʦʟʛʣʷʥʫʪʦ ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʽ ʢʨʘʡʦʚʽ ʟʘʜʘʯʽ ʛʝʪʝʨʦʜʠʬʫʟʽʾ ʜʦʤʽʰʦʢ, 

ʧʦʜʘʥʽ ʫ ʜʚʦʚʠʤʽʨʥʠʭ ʧʦʩʪʘʥʦʚʢʘʭ, ʟʦʢʨʝʤʘ, ʧʨʠ ʜʽʾ ʨʦʟʧʦʜʽʣʝʥʦʛʦ 

(ʢʨʫʛʦʚʦʛʦ) ʜʞʝʨʝʣʘ ʤʘʩʠ ʥʘ ʧʦʚʝʨʭʥʽ. ʅʘ ʦʩʥʦʚʽ ʟʥʘʡʜʝʥʠʭ ʪʦʯʥʠʭ 

ʨʦʟʚôʷʟʢʽʚ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʛʝʪʝʨʦʜʠʬʫʟʽʾ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʽʣʘ ʥʘ 

ʨʦʟʧʦʜʽʣʠ ʩʫʤʘʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʤʽʰʦʢ ʜʣʷ ʛʝʪʝʨʦʜʠʬʫʟʥʦʛʦ ʧʝʨʝʥʦ-

ʩʫ, ʜʠʬʫʟʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ ʟ ʧʘʩʪʢʘʤʠ ʪʘ ʚ ʩʝʨʝʜʦʚʠʱʽ ʟ ʝʬʝʢʪʠʚʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʟʨʦʙʣʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʧʦʜʽʣʽʚ 

ʜʣʷ ʮʠʭ ʤʦʜʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ. ɿʦʢʨʝʤʘ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʘʨʘʤʝʪʨ, ʷʢʠʡ 
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Annex for papers written in Ukrainian and Russian 

 

MODELLING AND FORECASTING SPREAD OF RADIOACTIVE 

CONTAMINANTS IN SOILS 

 

Olha Chernukha, Volodymyr Goncharuk, Yurii Bilushchak, Chuchvara 

Anastasiia 

 

Abstract: Mathematical models of contaminant migration in soils taken into 

account two ways for particle transport with different diffusion coefficients, 

namely, in water porous solution and adsorbed water layers on ground 

skeleton, as well as the processes of sorption-desorption under action of 

contamination on soil surface are proposed. The initial-boundary value 

problem of heterodiffusion by two ways in a medium with traps is formulated in 

one- (vertical) and two-dimensional (from circular source) statements in 

rectangular and cylindric coordinates. Practically important partial variants of 

the model are considered on the basis of physical assumptions in regard to the 

model coefficients and instantaneous redistribution of admixture particles 

between states. Solutions of the model problems are constructed by integral 

transformations. It is designed software and comparative analysis is carried 

out. It is shown that different ways of admixture particle migration have to be 

taken into consideration as well as mass exchange between states, i.e. the 

processes of sorpsion-desorption. 

Keywords: modelling, surface contamination, soil, heterodiffusion, trap, 

software, Chorobyl catastophy 
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ʈʆɿʋʄʅʀʁ ʉɸɼ ʋ ʄɯʉʊɯ ʉʃɸɺʋʊʀʏ  

 

ʏʝʨʥʷʚʩʴʢʠʡ ɺʽʪʘʣʽʡ  

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʅʽʢʦʣʘʻʚʘ ʆ.ʃ. 

 

ɸʥʦʪʘʮʽʷ. ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʽʜʝʷ ʩʪʚʦʨʝʥʥʷ ʨʦʟʫʤʥʦʛʦ ʩʘʜʫ ʷʢ 

ʯʘʩʪʠʥʠ ʧʨʦʝʢʪʫ çEnlight-smart pointè (çʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʘʚʪʦʥʦʤʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘè). ʅʘʚʦʜʷʪʴʩʷ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴ ʜʘʥʠʡ çsmartè ʩʘʜ ʚʽʜ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ 

ʧʨʦʝʢʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Smart (ʨʦʟʫʤʥʠʡ) , ʨʝʩʫʨʩʠ, ʫʧʨʘʚʣʽʥʥʷ, ʫʨʙʘʥ ʩʘʜ, 

Smart-ʪʝʭʥʦʣʦʛʽʾ. 

 

ʂʦʣʠ ʤʠ ʩʧʦʞʠʚʘʻʤʦ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʦʧʠʥʠʣʠʩʴ ʥʘ ʥʘʰʦʤʫ ʩʪʦʣʽ ʟ 

ʤʘʛʘʟʠʥʫ, ʤʠ ʥʝ ʟʘʜʫʤʫʻʤʦʩʴ ʟʚʽʜʢʠ ʚʦʥʠ ʚʟʷʣʠʩʴ, ʥʘʤ ʚʘʞʣʠʚʦ ʘʙʠ ʚʦʥʠ 
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ʙʫʣʠ ʩʤʘʯʥʽ ʪʘ ʢʦʨʠʩʥʽ. ɿʘʨʘʟ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʫʞʝ ʥʝʛʘʪʠʚʥʘ ʪʝʥʜʝʥʮʽʷ 

ʩʧʦʞʠʚʯʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʷʢʠʡ ʥʝ ʟʘʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʟʚʽʜʢʠ ʙʝʨʝʪʴʩʷ 

ʪʝ, ʱʦ ʤʠ ʙʘʯʠʤʦ. ʎʠʤ ʧʨʦʝʢʪʦʤ ʤʠ ʥʘʤʘʛʘʻʤʦʩʴ ʧʦʜʠʚʠʪʠʩʴ ʪʘ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʣʶʜʷʤ ʪʝ, ʱʦ ʚʦʥʠ ʙʘʯʘʪʴ ʢʦʞʝʥ ʜʝʥʴ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʪʘʢʦʞ ʜʘʪʠ ʣʶʜʷʤ ʥʦʚʠʡ ʤʘʡʜʘʥʯʠʢ ʜʣʷ ʩʦʮʽʘʣʴʥʠʭ ʚʟʘʻʤʦʜʽʡ ʟʘ 

ʽʥʪʝʨʝʩʘʤʠ ʑʦ ʪʘʢʝ ʩʘʜ ʚ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʮʴʦʛʦ ʩʣʦʚʘ? ʉʘʜ ð 

ʦʨʛʘʥʽʟʦʚʘʥʘ ʪʝʨʠʪʦʨʽʷ ʜʝʨʝʚ ʽ ʢʫʱʽʚ. ʉʘʜʦʤ ʚʚʘʞʘʻʪʴʩʷ ʯʘʩʪʠʥʘ ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ, ʟʘʡʥʷʪʘ ʧʣʦʜʦʚʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ. ɺʚʘʞʘʻʪʴʩʷ ʱʦ ʩʘʜ ʮʝ ʤʽʩʮʝ 

ʜʝ ʣʶʜʠ ʚʠʨʦʱʫʶʪʴ ʱʦʩʴ ʾʩʪʽʚʥʝ ʘʙʦ ʛʘʨʥʽ ʢʚʽʪʠ, ʘʣʝ ʤʠ ʧʨʦʧʦʥʫʻʤʦ 

ʧʦʜʠʚʠʪʠʩʴ ʥʘ ʮʝ ʟ ʽʥʰʦʛʦ ʙʦʢʫ. ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʟʨʦʙʠʪʠ ʩʘʜ ʥʝ ʪʽʣʴʢʠ 

ʤʽʩʮʝʤ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʘʣʝ ʡ ʤʽʩʮʝʤ ʚʠʭʦʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʉʘʤʝ ʪʘʢʠʤ 

ʯʠʥʦʤ ʫ ʥʘʩ ʟôʷʚʠʣʘʩʴ ʽʜʝʷ  ʩʪʚʦʨʠʪʠ çSmartè ʩʘʜ. 

ʋ ʢʦʥʮʝʧʮʽʶ çSmartè ʩʘʜʫ ʟʘʢʣʘʜʝʥʦ ʽʜʝʶ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʩʝʨʝʜ ʤʦʣʦʜʽ, ʷʢʘ ʙʫʜʝ  ʘʢʪʠʚʥʦ ʧʨʠʡʤʘʪʠ 

ʫʯʘʩʪʴ ʫ ʧʨʦʝʢʪʽ. ʂʦʞʝʥ ʦʭʦʯʠʡ ʙʫʜʝ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʩʪʠʪʠ ʚʣʘʩʥʫ 

ʨʦʩʣʠʥʫ ʚʽʜ ʟʝʨʥʷʪʢʘ ʽ ʜʦ ʧʣʦʜʘ ʧʦʙʘʯʠʚʰʠ ʥʘ ʚʣʘʩʥʽ ʦʯʽ ʚʝʩʴ ʞʠʪʪʻʚʠʡ 

ʮʠʢʣ ʩʚʦʻʾ ʨʦʩʣʠʥʠ. ʊʘʢʦʞ ʢʨʽʤ ʪʦʛʦ ʩʪʚʦʨʝʥʥʷ çSmartè ʩʘʜʫ ʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʦʩʚʽʪʥʽʤ ʟʘʢʣʘʜʘʤ ʧʨʦʚʦʜʠʪʠ ʪʘʤ ʟʘʥʷʪʪʷ ʟ ʙʽʦʣʦʛʽʾ ʥʘ 

ʨʝʘʣʴʥʠʭ ʧʨʠʢʣʘʜʘʭ. ɸʣʝ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʻ 

ʧʦʻʜʥʘʥʥʷ ʫ ʻʜʠʥʫ ʩʧʽʣʴʥʦʪʫ ʣʶʜʝʡ ʟʘ ʽʥʪʝʨʝʩʘʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʣʶʜʝʡ ʟ 

ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʜʦʩʪʘʚʠʪʠ ʜʣʷ ʥʠʭ ʟʥʘʥʥʷ ʫ ʤʽʢʨʦ 

ʬʝʨʤʝʨʩʪʚʽ, ʙʽʦʣʦʛʽʾ, ʪʘ ʨʦʟʫʤʥʦʤʫ ʩʧʦʞʠʚʘʥʽ ʾʞʽ. ʅʘʜʘʥʥʷ ʱʝ ʦʜʥʦʛʦ 

ʤʘʡʜʘʥʯʠʢʫ ʜʣʷ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʟʛʝʥʝʨʫʚʘʪʠ ʥʦʚʽ ʧʫʙʣʽʯʥʽ ʧʦʜʽʾ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʩʘʜʫ. 

ʅʘʩʧʨʘʚʜʽ ʫ ʩʚʽʪʽ ʚʞʝ ʜʦʩʪʘʪʥʴʦ ʙʘʛʘʪʦ ʧʦʜʽʙʥʠʭ ʧʨʦʝʢʪʽʚ, ʘʣʝ ʩʘʤʝ 

ʧʦʜʽʙʥʠʭ. ɯʜʝʷ ʩʪʚʦʨʝʥʥʷ ʤʽʩʴʢʠʭ ʩʘʜʽʚ ʚʠʥʠʢʣʘ ʫ 70-ʭ ʨʦʢʘʭ ʚ ʅʴʶ-

ʁʦʨʢʫ. ʇʝʨʰʽ ʧʨʦʝʢʪʠ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʚʽʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʚ ʨʽʟʥʠʭ 

ʨʘʡʦʥʘʭ ʤʽʩʪʘ, ʩʪʚʦʨʶʶʯʠ ʥʦʚʽ ʟʝʣʝʥʽ ʧʨʦʩʪʦʨʠ ʧʦʩʝʨʝʜ ʟʘʙʫʜʦʚʘʥʠʭ 

ʤʽʩʴʢʠʭ ʨʘʡʦʥʽʚ. ʊʘʤ ʜʝ ʟ'ʷʚʣʷʻʪʴʩʷ ʫʨʙʘʥ ʩʘʜ, ʚʽʥ ʩʪʘʻ ʧʨʝʢʨʘʩʥʦʶ 

ʽʥʥʦʚʘʮʽʡʥʦʶ ʧʣʘʪʬʦʨʤʦʶ, ʩʦʮʽʘʣʴʥʠʤ ʤʘʡʜʘʥʯʠʢʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʨʽʟʥʠʭ ʟʘʭʦʜʽʚ.    

ʉʣʘʚʫʪʠʯ  ʙʫʣʦ ʦʙʨʘʥʦ ʜʣʷ ʉʪʚʦʨʝʥʥʷ çSmartè ʩʘʜʫ ʩʘʤʝ ʪʦʤʫ, ʱʦ ʮʝ 

ʤʦʣʦʜʝ ʪʘ ʥʝʚʝʣʠʢʝ ʤʽʩʪʦ, ʘ ʫʩʽ ʧʦʜʽʙʥʽ ʧʨʦʝʢʪʠ ʜʦ ʮʴʦʛʦ ʨʝʘʣʽʟʦʚʫʚʘʣʠʩʴ 

ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ. ʋ ʮʴʦʤʫ ʻ ʚʝʣʠʢʘ ʜʦʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʊʘʢʦʞ ʫ ʤʽʩʪʽ  

ʉʣʘʚʫʪʠʯ  ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘʰ ʧʨʦʝʢʪ çEnlight-smart pointè, ʯʘʩʪʠʥʦʶ ʷʢʦʛʦ ʽ 

ʻ ʧʨʦʝʢʪ çSmartè ʩʘʜʫ.  

ʆʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴ ʥʘʰ çSmartè ʩʘʜ ʚʽʜ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ 

ʧʨʦʝʢʪʽʚ: 

1. ɺʽʥ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʥʝ ʫ ʚʝʣʠʢʦʤʫ ʤʽʩʪʽ, ʷʢ ʂʠʾʚ, ʘ ʫ 
ʤʘʣʝʥʴʢʦʤʫ ʤʽʩʪʽ ʉʣʘʚʫʪʠʯ, ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ ʙʽʣʷ ʢʽʥʦʪʝʘʪʨʫ 

çENLIGHTè.  

2. ʈʦʩʣʠʥʠ ʧʣʘʥʫʻʪʴʩʷ ʚʠʨʦʱʫʚʘʪʠ ʫ ʥʝʚʝʣʠʢʠʭ ʢʚʘʜʨʘʪʥʠʭ 

ʻʤʥʦʩʪʷʭ, ʟʨʦʙʣʝʥʠʭ ʽʟ ʜʝʨʝʚʘ, ʜʝʷʢʽ ʙʫʜʫʪʴ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʣʷ ʣʶʜʝʡ ʟ 

ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 
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3. ʂʦʞʝʥ ʤʝʰʢʘʥʝʮʴ ʤʽʩʪʘ ʉʣʘʚʫʪʠʯ ʤʦʞʝ ʩʪʘʪʠ ʫʯʘʩʥʠʢʦʤ 
ʧʨʦʝʢʪʫ, ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʧʨʦʡʪʠ ʨʝʻʩʪʨʘʮʽʶ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʚʝʙ 

ʩʘʡʪʽ (ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʦʟʨʦʙʮʽ) ʪʘ ʧʦʛʦʜʠʪʠʩʴ ʟ 

ʧʨʘʚʠʣʘʤʠ ʧʦʚʝʜʽʥʢʠ ʪʘ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ çSmartè ʩʘʜʫ. 

4. ʉʠʩʪʝʤʘ ʙʝʟʧʝʢʠ. ʉʘʜ, ʥʘ ʞʘʣʴ ʚʠʤʘʛʘʻ ʥʝ ʪʽʣʴʢʠ ʜʦʛʣʷʜʫ, ʘ ʡ 
ʦʭʦʨʦʥʠ. ʉʘʜ ʙʫʜʝ ʦʪʦʯʝʥʠʡ ʧʘʨʢʘʥʦʤ ʟ ʫʩʽʭ ʙʦʢʽʚ ʽ ʤʘʪʠ ʦʜʠʥ ʚʭʽʜ. ɺʭʽʜ 

ʙʫʜʝ ʦʩʥʘʱʝʥʠʡ ʤʘʛʥʽʪʥʠʤ ʟʘʤʢʦʤ, ʷʢʠʡ ʙʫʜʝ ʤʦʞʣʠʚʦ ʚʽʜʢʨʠʪʠ ʟʘʚʜʷʢʠ 

ʢʘʨʪʦʯʮʽ, ʱʦ ʤʘʻ ʚʣʘʩʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʟ ʩʠʩʪʝʤʦʶ ʟʘʭʠʩʪʫ. ʂʘʨʪʢʠ 

ʧʣʘʥʫʻʪʴʩʷ ʚʠʜʘʚʘʪʠ ʧʽʩʣʷ ʨʝʻʩʪʨʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʡʦʛʦ 

ʟʛʦʜʠ ʟ ʧʨʘʚʠʣʘʤʠ çSmartè ʩʘʜʫ. ɺʩʽ ʚʣʘʩʥʠʢʠ ʢʣʶʯ-ʢʘʨʪʦʢ ʙʫʜʫʪʴ 

ʟʘʥʝʩʝʥʽ ʚ ʙʘʟʫ ʜʘʥʠʭ (ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚʦʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʦʟʨʦʙʮʽ). 

ɿʘʚʜʷʢʠ ʪʘʢʠʡ ʩʠʩʪʝʤʽ ʤʠ ʟʘʚʞʜʠ ʟʤʦʞʝʤʦ ʟʥʘʪʠ ʭʪʦ ʽ ʢʦʣʠ ʚʭʦʜʠʚ ʥʘ 

ʪʝʨʠʪʦʨʽʶ çSmartè ʩʘʜʫ. ʊʘʢʦʞ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʘʜʫ ʙʫʜʫʪʴ ʚʩʪʘʥʦʚʣʝʥʽ 

ʢʘʤʝʨʠ, ʷʢʽ ʧʽʜʚʠʱʘʪʴ ʙʝʟʧʝʢʫ ʦʙôʻʢʪʫ ʽ ʜʦʟʚʦʣʷʪʴ ʫʩʽʤ ʦʭʦʯʠʤ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʧʦʜʽʷʤʠ ʫ ʨʝʞʠʤʽ ʦʥʣʘʡʥ.  

5. ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʧʦʣʠʚʫ. ʎʷ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʠʪʴ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʧʦʣʠʪʠ ʩʚʦʶ ʨʦʩʣʠʥʫ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʽʥʰʦʤʫ ʤʽʩʪʽ. ɼʠʩʪʘʥʮʽʡʥʠʡ ʧʦʣʠʚ ʧʣʘʥʫʻʪʴʩʷ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʥʪʨʦʣʝʨʫ, ʷʢʠʡ ʙʫʜʝ ʩʪʦʷʪʠ ʥʘ ʙʘʢʘʭ ʽʟ ʚʦʜʦʶ ʽ ʦʪʨʠʤʫʚʘʪʠ ʩʠʛʥʘʣ ʧʨʦ 

ʧʦʣʠʚ ʯʝʨʝʟ Wi-fi ʟ Android ʜʦʜʘʪʢʫ ʢʦʨʠʩʪʫʚʘʯʘ ʘʙʦ ʟ ʚʝʙ ʩʘʡʪʫ. 

6. ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘʰʦʛʦ ʧʨʦʝʢʪʫ ʻ 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʪʦʤʫ ʚʦʜʘ ʪʘ ʝʥʝʨʛʽʷ ʙʫʜʫʪʴ ʦʪʨʠʤʫʚʘʪʠʩʴ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʰʣʷʭʘʤʠ. ɺʦʜʘ ʙʫʜʝ ʟʙʠʨʘʪʠʩʴ ʟ ʜʘʭʽʚ ʙʫʜʽʚʝʣʴ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʫʯ, ʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ  ʧʦʩʪʫʧʘʪʠ ʟ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ. ɸʣʝ ʙʫʜʝ ʧʨʠʩʫʪʥʻ ʽ 

ʮʝʥʪʨʘʣʴʥʝ ʚʦʜʦ ʪʘ ʝʥʝʨʛʦ ʧʦʩʪʘʯʘʥʥʷ. 

ɼʘʥʠʡ ʧʨʦʝʢʪ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʻʜʥʘʪʠ ʣʶʜʝʡ ʫ ʝʢʦʣʦʛʽʯʥʝ 

ʩʫʩʧʽʣʴʩʪʚʦ ʪʘ ʩʪʚʦʨʠʪʠ ʤʘʡʜʘʥʯʠʢ ʟ ʥʦʚʠʤʠ (ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ) 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʜʣʷ ʤʽʩʪʘ ʉʣʘʚʫʪʠʯ ʪʘ ʡʦʛʦ ʤʝʰʢʘʥʮʽʚ. 
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Annex for papers written in Ukrainian and Russian 

 

Abstract. In this work considered idea of creating smart garden which is a part 

of çEnlight-smart pointè project. We present the features that distinguish this 

çsmartè Garden from other similar projects. 

Keywords: Smart, resources, management, urban garden, Smart-technologies. 

 

 

 

ʀɿʄɽʈʀʊɽʃʔʅʓɽ ʉʈɽɼʉʊɺɸ ɼʃʗ ʈʆɹʆʊʆʊɽʍʅʀʏɽʉʂʀʍ 

ʉʀʉʊɽʄ 

 

ɺʣʘʩʶʢ ɸʥʥʘ, ʃʘʨʠʥʘ ɽʢʘʪʝʨʠʥʘ  

 

 

ɺʚʝʜʝʥʠʝ.  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ (ʈʊʉ) ʦʩʦʙʦ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʠ ʠ ʣʠʥʝʡʥʦʩʪʠ ʚʳʭʦʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʀʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ 

ʤʝʪʦʜʠʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʯʸʪ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ. 

ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʤʝʪʦʜʠʢʘʤ, ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʮʝʧʠ ʣʠʥʝʘʨʠʟʫʶʪʩʷ. ɺ 

ʤʘʣʦʩʠʛʥʘʣʴʥʳʭ ʮʝʧʷʭ ʩ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʯʝʡ ʪʦʯʢʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʣʠʥʝʡʥʳʤ ʫʯʘʩʪʢʦʤ ʪʘʢ ʢʘʢ, 

ʩʫʱʝʩʪʚʝʥʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ ʥʘ ʤʘʣʦʤ ʧʦʩʪʦʷʥʥʦʤ ʫʯʘʩʪʢʝ ʷʚʣʷʝʪʩʷ ʥʝ 

ʩʫʱʝʩʪʚʝʥʥʦʡ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʶ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ʆʜʥʘʢʦ ʜʣʷ 

ʛʝʥʝʨʘʪʦʨʥʳʭ ʩʭʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʦʜʦʙʥʦʝ ʜʦʧʫʱʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʥʝ 

ʪʦʣʴʢʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʠʩʢʘʞʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʩʭʝʤʳ, ʥʦ ʠ ʢ 

ʥʘʨʫʰʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʘ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʠ ʤʝʪʦʜʠʢʘ ʨʘʩʯʸʪʘ ʛʝʥʝʨʘʪʦʨʥʳʭ ʩʭʝʤ. ʋʯʠʪʳʚʘʶʪʩʷ 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʘʨʘʤʝʪʨʳ ʩʭʝʤ ʝʤʢʦʩʪʥʳʭ ʠ ʠʥʜʫʢʪʠʚʥʳʭ 

ʜʘʪʯʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʈʊʉ. ʇʨʠʤʝʥʝʥʠʝ ʣʠʥʝʡʥʦʡ 

ʤʦʜʝʣʠ ʪʨʘʥʟʠʩʪʦʨʘ ʜʝʣʘʝʪ  ʪʨʫʜʦʸʤʢʠʤ ʨʘʩʯʝʪ ʛʝʥʝʨʘʪʦʨʥʳʭ ʩʭʝʤ, ʚ 

ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʘʤʧʣʠʪʫʜʘ ʛʝʥʝʨʠʨʫʝʤʦʛʦ 

ʩʠʛʥʘʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʬʝʨʨʠʤʘʛʥʠʪʥʳʡ ʜʘʪʯʠʢ, ʧʨʠʥʮʠʧ 

ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʥʝʥʠʠ ʜʦʙʨʦʪʥʦʩʪʠ ʢʦʥʪʫʨʘ ʟʘ ʩʯʸʪ 

ʧʦʪʝʨʴ, ʚʥʦʩʠʤʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʬʝʨʨʦʤʘʛʥʠʪʥʳʤ ʦʙʲʝʢʪʦʤ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1 



 

326 

 

 

ɸʅʕ

ʆʉ

L
C

 

 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʥʜʫʢʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ: 

ɸʅʕ ï ʘʢʪʠʚʥʳʡ ʥʝʣʠʥʝʡʥʳʡ ʵʣʝʤʝʥʪ ï ʪʨʘʥʟʠʩʪʦʨ, ʆʉ ï ʩʭʝʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʡʪʠ ʟʘʚʠʩʠʤʦʩʪʴ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 

ʢʘʪʫʰʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʨʘʩʯʸʪ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʬʠʢʩʠʨʦʚʘʪʴ 

ʥʘʯʘʣʦ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʧʨʦʮʝʩʩʘ ʠ ʠʩʢʘʪʴ ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ. ʕʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ 

ʪʦʣʴʢʦ ʚʳʭʦʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʭʦʜʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʘʨʘʤʝʪʨʦʚ ʩʭʝʤʳ ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʪʨʝʙʫʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʥʝ ʦʧʨʘʚʜʘʥʥʳʭ ʟʘʪʨʘʪ ʨʝʩʫʨʩʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʋʢʨʫʧʥʸʥʥʳʡ 

ʘʣʛʦʨʠʪʤ ʤʝʪʦʜʠʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʛʝʥʝʨʘʪʦʨʥʳʭ ʩʭʝʤ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. ʋʢʨʫʧʥʸʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʝʪʦʜʠʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʛʝʥʝʨʘʪʦʨʥʳʭ ʩʭʝʤ 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʡʪʠ ʦʪ ʚʳʯʠʩʣʝʥʠʡ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʣʠʥʝʘʨʠʟʘʮʠʠ. ʉʫʪʴ ʝʸ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʨʦʷʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʩʪʦʷʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʦʪ ʧʦʩʪʦʷʥʥʦʡ ʠ ʧʝʨʝʤʝʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ ʥʝʣʠʥʝʡʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʘʤʧʣʠʪʫʜʳ 

ʦʩʥʦʚʥʦʡ ʛʘʨʤʦʥʠʢʠ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʦʪ ʪʝʭ ʞʝ ʚʭʦʜʥʳʭ ʚʝʣʠʯʠʥ. 

ɻʨʘʬʠʯʝʩʢʠ ʤʝʪʦʜʠʢʘ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʣʠʥʝʘʨʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 

3, ʛʜʝ Uʚʭ_- ï ʧʦʩʪʦʷʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, Uʚʭ_~  ï 

ʧʝʨʝʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, Uʚʳʭ_- ï ʧʦʩʪʦʷʥʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʘ Uʚʳʭ_~  ï ʧʝʨʝʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 

U
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U
ʚʳʭ
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t

t

U
ʚʭ_-

U
ʚʭ_~

U
ʚʳʭ_~

U
ʚʳʭ_-

 

ʈʠʩ. 3. ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʤʝʪʦʜʠʢʠ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʣʠʥʝʘʨʠʟʘʮʠʠ 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʘʥʘʣʠʟʘ ʩ ʮʝʣʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʤ ɸʅʕ ʚ ʚʠʜʝ ʜʚʫʭ ʥʝʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ 

ʵʪʦʛʦ ʨʘʟʦʙʴʸʤ ʘʢʪʠʚʥʳʡ ʥʝʣʠʥʝʡʥʳʡ ʵʣʝʤʝʥʪ ʥʘ ʜʚʘ ʥʝʣʠʥʝʡʥʳʭ 

ʵʣʝʤʝʥʪʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4. 
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ʈʠʩ. 4.  ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʥʝʣʠʥʝʡʥʦʛʦ ʵʣʝʤʝʥʪʘ 

 

ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʘ ʚʭʦʜʝ ɸʅʕ ʩʠʛʥʘʣ ʠʤʝʝʪ ʚʠʜ: 

 

)t2sin(UUU ~_ʚʭ_ʚʭʚʭ ÖÖÖÖ+= - np ,  

ʛʜʝ Uʚʭ_- - ʧʦʩʪʦʷʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ,  

Uʚʭ_~  - ʧʝʨʝʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ,  

n  -  ʯʘʩʪʦʪʘ ʦʩʥʦʚʥʦʡ ʛʘʨʤʦʥʠʢʠ ʩʠʛʥʘʣʘ, ʘ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 

ʦʧʠʩʳʚʘʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦʡ ʬʫʥʢʮʠʝʡ U f Uʚʳʭ ʚʭ= ( ), ʪʦ ʤʳ ʤʦʞʝʤ 

ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʩ ʧʦʤʦʱʴʶ ʜʚʫʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʧʦʩʪʦʷʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠ ʘʤʧʣʠʪʫʜʫ ʦʩʥʦʚʥʦʡ 

ʛʘʨʤʦʥʠʢʠ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʥʝʣʠʥʝʡʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦ ʠʟʚʝʩʪʥʳʤ 

ʬʦʨʤʫʣʘʤ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʷʜʘ ʌʫʨʴʝ: 

ñ ÖÖÖÖ+Ö= ---

f

1

0
~_ʚʭ_ʚʭ~_ʚʭ_ʚʭ_ʚʳʭ dt))t2sin(UU(f)U,U(U npn

(1) 

ñ ÖÖÖÖÖÖÖÖ+ÖÖ= --

f

1

0
~_ʚʭ_ʚʭ~_ʚʭ_ʚʭ~_ʚʳʭ dt)t2sin())t2sin(UU(f2)U,U(U npnpn

        (2) 

ʌʦʨʤʫʣʳ (1) ʠ (2) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʝʜʘʪʦʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʫʩʪʨʦʡʩʪʚ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩ. 4, ʜʣʷ ʥʝʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ 

ʧʦʩʪʦʷʥʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʠ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʠ.  

ʊʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʠʩʭʦʜʥʫʶ ʤʦʜʝʣʠʨʫʝʤʫʶ ʩʭʝʤʫ, 

ʟʘʤʝʥʠʚ ɸʅʕ ʜʚʫʤʷ ʵʣʝʤʝʥʪʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʬʦʨʤʫʣʘʤʠ (1) ʠ (2). 
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ʇʦʣʫʯʠʚ ʧʨʝʦʙʨʘʟʦʚʘʥʥʫʶ ʩʭʝʤʫ, ʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʸ ʧʦ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ ʪʝʤ, ʯʪʦ ʨʘʩʯʸʪ 

ʚʝʜʸʪʩʷ ʚ ʩʪʘʪʠʢʝ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʨʘʩʯʝʪʘʤ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʯʸʪʦʚ. ɸʣʛʦʨʠʪʤ ʤʝʪʦʜʠʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 5. 

ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʘʣʛʦʨʠʪʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 2 ʠ 5, ʪʦ ʦʯʝʚʠʜʥʦ, 

ʯʪʦ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʥʘ ʜʚʘ ʚʣʦʞʝʥʥʳʭ ʮʠʢʣʘ ʩʪʘʣʦ ʤʝʥʴʰʝ, ʘ 

ʪʘʢ ʢʘʢ ʵʪʠ ʚʣʦʞʝʥʥʳʝ ʮʠʢʣʳ ʙʳʣʠ ʨʘʩʯʸʪʦʤ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʪʦ 

ʵʪʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʭʝʤʳ ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ 

ʨʘʟ. 

ɽʩʣʠ ʪʦʢ ʥʘ ʚʳʭʦʜʝ ɸʅʕ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

I f U Uʚʳʭ ɸʅʕ ʚʳʭʚʭ= ( , ), ʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ 

ʥʘ ʚʳʭʦʜʝ ɸʅʕ ʩʚʷʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʩʭʝʤʦʡ, ʚ ʢʦʪʦʨʫʶ 

ʦʥ ʚʢʣʶʯʸʥ I f Uʚʳʭ ʩʭ ʚʳʭ= ( ) . 

 ʄʦʞʥʦ ʥʘʡʪʠ  ʪʦʯʥʦʝ, ʣʠʙʦ ʵʤʧʠʨʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʚʷʟʳʚʘʶʱʝʡ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩ ʚʭʦʜʥʳʤ: U f Uʚʳʭ ʚʭ= ( ) .  

ʀʣʠ ʝʩʣʠ ʧʨʠʚʷʟʳʚʘʪʴʩʷ ʢ ʪʦʯʢʝ ʩʭʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʟʘʤʳʢʘʝʪʩʷ 

ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ: U f Uʚʳʭ ʆʉ ʚʭ= ( ). 

ʅʘʯʘʣʦ

ʇʦʜʛʦʪʦʚʢʘ

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ

ʧʦʩʪʘʷʥʥʦʤʫ ʠ

ʧʝʨʝʤʝʥʥʦʤʫ

ʩʦʩʪʘʚʣʷʶʱʠʤ

ʥʘʧʨʷʞʝʥʠʷ

ʈʘʩʪʦʷʥʠʝ ʦʪ

ʜʘʪʯʠʢʘ

ʤʝʥʷʝʪʩʷ ʦʪ

ʍ
ʤʠʥ
. ʜʦ ʍ

ʤʘʢʩ
.

ʈʘʩʯʸʪ ʜʣʷ ʪʝʢʫʱʝʡ

ʪʦʯʢʠ ʍ

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ

ʦʧʪʠʤʘʣʴʥʘʷ

ɼʘ

ʅʝʪ

ʂʦʥʝʮ

ʈʠʩ. 5. ɸʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ ʩʭʝʤ, ʩʦʜʝʨʞʘʱʠʭ ɸʅʕ ʧʦ ʤʝʪʦʜʫ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʣʠʥʝʘʨʠʟʘʮʠʠ 
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ʈʘʟʦʤʢʥʸʤ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 6, ʪʦʛʜʘ 

ʧʦʜʩʪʘʚʣʷʷ ʚʤʝʩʪʦ Uʚʭ ʚʳʨʘʞʝʥʠʝ  

U U U f tʚʭ ʚʭ ʚʭ= + Ö ÖÖÖ-_ _~ sin( )2 p  

ʠ ʧʨʠʤʝʥʷʷ ʤʝʪʦʜʠʢʫ, ʦʧʠʩʘʥʥʫʶ ʚʳʰʝ, ʟʘʧʠʰʝʤ ʟʘʚʠʩʠʤʦʩʪʠ:  

 

U f Uʚʳʭ ʆʉ ʚʭ_ _ ( )- -=  ʠ U f Uʚʳʭ ʆʉ ʚʭ_~ _~( )=  

ʧʦ ʬʦʨʤʫʣʘʤ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʷʜʘ ʌʫʨʴʝ.  

ɺʘʨʴʠʨʫʷ ʧʝʨʝʤʝʥʥʳʤʠ Uʚʭ_- ʠ Uʚʭ_~  ʚ ʧʨʝʜʝʣʘʭ, ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʜʠʘʧʘʟʦʥʦʤ ʚʭʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩʪʨʦʷʪʩʷ ʜʚʫʤʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ 

ɸʅʕ ʧʦ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘʧʨʷʞʝʥʠʷ 

U f U Uʚʳʭ ʆʉ ʚʭ ʚʭ_ _ _ _~( , )- - -=  ʠ ʧʦ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʥʘʧʨʷʞʝʥʠʷ U f U Uʚʳʭ ʆʉ ʚʭ ʚʭ_~ _~ _ _~( , )= - . ɽʩʣʠ ʟʘʤʢʥʫʪʴ ʮʝʧʴ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʪʦ Uʚʳʭ_- ʠ Uʚʳʭ_~  ʩʪʘʥʦʚʷʪʩʷ ʚʭʦʜʥʳʤʠ, ʠ ʧʦʣʫʯʘʝʤ 

ʩʠʩʪʝʤʫ ʠʟ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ: 

 

ɸʅʕ

ʆʉ

L
C

Uʚʳʭ

Uʚʭ

 

ʈʠʩ. 6. ʈʘʟʦʤʢʥʫʪʘʷ ʩʭʝʤʘ ʜʘʪʯʠʢʘ 

 

U f U U

U f U U
ʚʳʭ OC ʚʳʭ ʚʳʭ

ʚʳʭ OC ʚʳʭ ʚʳʭ

_ _ _ _~

_~ _~ _ _~

( , )

( , )
- - -

-

=

=

ë
ì
í

 

ʈʝʰʠʚ ʵʪʫ ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʥʘʡʜʸʤ ʟʥʘʯʝʥʠʝ ʜʣʷ 

Uʚʳʭ_- ʠ Uʚʳʭ_~. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʢ ʣʶʙʦʡ ʪʦʯʢʝ ʩʭʝʤʳ. 

ɺʳʚʦʜʳ: 

1. ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʘ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʣʠʥʝʘʨʠʟʘʮʠʠ ʜʣʷ ʨʘʩʯʸʪʘ 

ʛʝʥʝʨʘʪʦʨʥʳʭ ʠ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʮʝʧʝʡ ʩ ʘʢʪʠʚʥʳʤʠ ʥʝʣʠʥʝʡʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʨʘʩʯʸʪʘ, ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʜʦʩʪʠʞʝʥʠʠ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʫʧʨʦʩʪʠʪʴ, ʥʦ ʠ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʝʥʝʨʘʪʦʨʥʳʭ ʩʭʝʤ. 

2. ʇʨʝʜʣʦʞʝʥʥʘʷ ʚʳʰʝ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʧʨʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ ʜʣʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʚʳʩʦʢʠʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʚʨʝʤʝʥʠ ʥʘ ʦʪʣʘʜʢʫ 

ʩʭʝʤʳ ʠ ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʜʘʪʯʠʢʘ. 

3. ʉʦʟʜʘʥʠʝ ʙʝʩʢʦʥʪʘʢʪʥʳʭ ʜʘʪʯʠʢʦʚ ʧʦʣʦʞʝʥʠʷ ʩ ʜʠʩʢʨʝʪʥʳʤ 

ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʘʥʘʣʦʛʦʚʳʤ ʚʳʭʦʜʥʳʤ 

ʩʠʛʥʘʣʦʤ ʦʩʦʙʝʥʥʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʨʦʙʦʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʟʘʭʚʘʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʜʘʣʝʥʠʝʤ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠʟ ʦʙʲʝʢʪʘ çʋʢʨʳʪʠʝ -2è ʏɸʕʉ  
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ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

 

ɺʣʘʩʶʢ ɸʥʥʘ, ʃʘʨʠʥʘ ɽʢʘʪʝʨʠʥʘ - ʅʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥʳ çʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ʀʛʦʨʷ 

ʉʠʢʦʨʩʢʦʛʦè, ʢʘʬʝʜʨʘ ɿʚʫʢʦʪʝʭʥʠʢʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ  

ʀʥʬʦʨʤʘʮʠʠ, ʢʘʬʝʜʨʘ  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

 

Annex for papers written in Ukrainian and Russian 

 

For account and modeling of the electronic circuits the set of methods 

allowing to make account of various categories of the circuits, for example is 

developed: the linear, inertial and nonlinear circuits. On these techniques, if 

there is a problem of designing of a circuit concerning simultaneously to 

several categories, some features of a circuit or at all are lowered. For the 

majority of the circuits such assumptions are quite applicable. For example in 

circuits with a constant working point the nonlinearity in most cases can be 

replaced by a linear site, as in the general essential nonlinearity on a small 

constant site is any more not essential, and consequently it can neglect.  
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ɸɺʊʆʄɸʊʀɿʆɺɸʅɸ ʉʀʉʊɽʄɸ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ 

ʄɽʊʆɼʆʄ ɸʅɸʃɯɿʋ ɯɭʈɸʈʍɯʁ 

 

ʐʪʝʬʘʥ ɺʣʘʜʠʩʣʘʚ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʘʚʝʣʴʻʚ ʄ. ɺ. 

 

 

ɸʥʦʪʘʮʽʷ: ʅʘʚʦʜʷʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʪʘ ʧʨʠʥʮʠʧʠ ʜʽʾ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ. ɺ 

ʮʽʡ ʨʦʙʦʪʽ ʧʦʜʘʶʪʴʩʷ ʧʝʨʝʚʘʛʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜ ʽʩʥʫʶʯʠʤʠ 

ʧʨʦʝʢʪʘʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ, ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ, 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʧʨʦʝʢʪ, ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʤʘʡʞʝ 

ʙʫʜʴ-ʷʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʅʘʧʨʠʢʣʘʜ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʙʦʨʫ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʩʪʨʘʪʝʛʽʡ 

ʨʦʟʚʠʪʢʫ ʪʘ ʽʥʰʽ ʟʘʜʘʯʽ, ʱʦ ʟʚʦʜʷʪʴʩʷ ʜʦ ʚʠʙʦʫ ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ 

ʘʣʴʪʝʨʥʘʪʠʚ ʟ ʜʝʢʽʣʴʢʦʭ ʤʥʦʞʠʥ ʟʘ ʧʝʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. ʊʦʤʫ ʟʘʜʘʯʘ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʫʞʝ ʚʘʞʣʠʚʘ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʪʦʯʦʢ 

ʟʦʨʫ. ɺʽʜʧʦʚʽʜʥʦ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ï ʷʢ ʟʘʙʝʟʧʝʯʠʪʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɸʥʘʣʽʟ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ. ʇʨʦʙʣʝʤʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, 

ʥʝ ʥʦʚʘ, ʘʣʝ ʙʽʣʴʰʽʩʪʴ ʽʩʥʫʶʯʠʭ ʧʨʦʜʫʢʪʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʜʦʨʦʛʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʘʙʦ ʟʘʩʪʘʨʽʣʽ ʟʘʩʪʦʩʫʥʢʠ, ʱʦ ʜʘʚʥʦ ʥʝ 

ʦʥʦʚʣʶʚʘʣʠʩʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʢʦʨʧʦʨʘʪʠʚʥʽ ʨʽʰʝʥʥʷ ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ 

ʥʝʜʦʣʽʢ: ʚʦʥʠ ʥʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʷʢʠʤ ʧʦʪʨʽʙʥʘ 

ʚʽʜʢʨʠʪʽʩʪʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʙʘʯʠʪʠ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ. ɹʽʣʴʰʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʧʦʰʠʨʶʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʩʪʘʥʦʚʣʶʚʘʥʠʭ 

ʧʨʦʛʨʘʤ ʙʝʟ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʝʚʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʘ ʪʦʤʫ ʥʝʟʨʫʯʥʦ 

ʢʦʦʨʜʠʥʫʚʘʪʠ ʨʦʙʦʪʠ ʜʝʢʽʣʴʢʦʭ ʝʢʩʧʝʨʪʽʚ ʷʢʽ ʧʨʘʮʶʶʪʴ ʟ ʨʽʟʥʠʭ ʤʽʩʮʴ. 

ʊʦʤʫ ʟôʷʚʣʷʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʚʠʙʦʨʫ 

ʙʽʣʴʰ ʟʨʫʯʥʦʛʦ ʩʧʦʩʦʙʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. [1,2] 

ɺʠʜʽʣʝʥʥʷ ʥʝʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ. 

ɯʩʥʫʶʯʠ ʧʨʦʜʫʢʪʠ ʻ ʜʫʞʝ ʜʦʨʦʛʠʤʠ ʪʘ ʥʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʜʝʨʞʘʚʥʠʭ 

ʫʩʪʘʥʦʚ ʘʙʦ ʜʘʚʥʦ ʥʝ ʦʥʦʚʣʶʚʘʣʠʩʷ. ʊʦʤʫ ʤʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦʙ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʨʠʥʮʠʧʠ ʜʽʾ ʪʘ ʙʫʜʦʚʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ. ɺʽʜʧʦʚʽʜʥʦ, ʟʘʚʜʘʥʥʷ 

ʧʦʣʷʛʘʻ ʫ:  

ï Cʪʚʦʨʝʥʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ; 

ï ʈʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʠ, ʱʦ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʡʥʷʪʽ 
ʨʽʰʝʥʥʷ. 
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ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʧʨʦʙʣʝʤʠ ʥʘʤʠ 

ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʤʽʩʪʠʪʴ ʪʘʢʽ ʩʢʣʘʜʦʚʽ:  

ï ʂʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ ʚʝʙ ʟʘʩʪʦʩʫʥʢʫ, ʷʢʘ ʚʽʟʫʘʣʴʥʦ ʚʽʜʦʙʨʘʞʘʻ 
ʪʘ ʨʦʟʚôʷʟʫʻ ʟʘʜʘʯʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ 

ʽʻʨʘʨʭʽʡ;  

ï ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʚʝʙ ʟʘʩʪʦʩʫʥʢʫ, ʱʦ ʟʙʝʨʽʛʘʻ ʩʪʚʦʨʝʥʽ 

ʽʻʨʘʨʭʽʾ, ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʾʭ ʧʝʨʝʛʣʷʜʘʪʠ ʽ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʧʨʘʚ ʟʤʽʥʶʚʘʪʠ ʾʭ ʪʘ ʩʪʚʦʨʶʚʘʪʠ  ʥʦʚʽ. 

ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ (ʄɸɯ) ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʝʢʦʤʧʦʟʠʮʽʾ 

ʪʘ ʩʠʥʪʝʟʫ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʠʭ ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ 

ʧʦʤʠʣʦʢ ʫ ʧʨʦʮʝʩʽ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʝʢʩʧʝʨʪʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ʦʪʨʠʤʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʫ ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʾ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʩʢʣʘʜʥʠʭ ʧʦʨʽʚʥʷʥʴ, ʟʘʤʽʥʠʚʰʠ ʾʭ ʧʦʧʘʨʥʠʤʠ. ʎʝʡ 

ʤʝʪʦʜ ʜʘʻ ʟʤʦʛʫ ʧʝʨʝʚʽʨʷʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʚʝʨʜʞʝʥʴ ʝʢʩʧʝʨʪʘ. [3] 

ʂʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ ʟʘʩʪʦʩʫʥʢʫ ʥʘʧʠʩʘʥʘ ʥʘ ʤʦʚʽ JavaScript ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʢʨʠʪʦʾ ʙʽʙʣʽʦʪʝʢʠ p5.js. ɿʘʩʪʦʩʫʥʦʢ ʚʽʟʫʘʣʽʟʫʻ ʽʻʨʘʨʭʽʾ ʪʘ 

ʧʨʦʚʦʜʠʪʴ ʚʽʜʙʽʨ ʥʘʡʢʨʘʱʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ ʟʘ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ. 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʜʘʥʽ ʧʨʦ ʝʢʩʧʝʨʪʠʟʫ ʤʦʞʥʘ ʥʘʜʽʩʣʘʪʠ ʥʘ ʩʝʨʚʝʨ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ. ɼʘʥʽ ʧʨʦ ʝʢʩʧʝʨʪʠʟʫ 

ʥʘʜʩʠʣʘʶʪʴʩʷ ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʬʦʨʤʘʪʽ JSON. ʉʘʤ ʩʝʨʚʝʨʥʠʡ ʟʘʩʪʦʩʫʥʦʢ 

ʥʘʧʠʩʘʥʠʡ ʥʘ ʤʦʚʽ PHP ʪʘ ʬʨʝʡʤʚʦʨʢʫ Laravel. ɿʘʩʪʦʩʫʥʦʢ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʛʣʷʜʘʪʠ ʚʞʝ ʩʪʚʦʨʝʥʽ ʝʢʩʧʝʨʪʠʟʠ, ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ, ʨʝʜʘʛʫʚʘʪʠ 

ʽʩʥʫʶʯʽ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʚʝʨʩʽʾ ʽʩʥʫʶʯʠʭ ʝʢʩʧʝʨʪʠʟ. 

 
ʈʠʩʫʥʦʢ 1. ɼʽʘʛʨʘʤʘ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʩʠʩʪʝʤʠ. 

 

ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ ʥʘʜ ʟʚʠʯʘʡʥʠʤ ʻ ʪʝ, ʱʦ ʝʢʩʧʝʨʪʠ 

ʟ ʨʽʟʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʤʦʞʫʪʴ ʧʝʨʝʛʣʷʜʘʪʠ ʪʘ ʟʤʽʥʶʚʘʪʠ ʝʢʩʧʝʨʪʠʟʠ ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʝʨʝʥʝʩʝʥʥʷ 

ʬʘʡʣʽʚ ʩʘʤʠʭ ʝʢʩʧʝʨʪʠʟ, ʪʘʢʦʞ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʠ ʧʨʘʮʶʶʪʴ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ 

ʧʨʠʩʪʨʦʶ ʟ ʜʦʩʪʫʧʦʤ ʜʦ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ ʪʘ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʽʥʪʝʨʬʝʡʩ ʽ 


