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ʉʝʢʮʠʷ. ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʇʈʆʎɽʉʉʆɺ 
 

ʋɼʂ 372.8.62 

ʂ ɺʆʇʈʆʉʋ ʇʆɺʓʐɽʅʀʗ ʂɸʏɽʉʊɺɸ ʇʆɼɻʆʊʆɺʂʀ 

ʀʅɾɽʅɽʈʆɺ ʕʅɽʈɻɽʊʀʂʆɺ 

 
ɸ.ɺ. ɹʘʩʪʨʦʥ, ʊ.ʅ. ɹʘʩʪʨʦʥ 

ɸʯʠʥʩʢʠʡ ʬʠʣʠʘʣ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ,  

ʛ. ɸʯʠʥʩʢ, ʈʦʩʩʠʷ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠ ʤʦʪʠʚʘʮʠʶ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ɺ 2013 ʛʦʜʫ ʩʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʂʨʘʩɻɸʋ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ñʊʝʭʥʠʢʦ-

ʢɻʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʚ ʨʘʟʨʝʟʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʢʨʘʷò, ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʪʦʨʦʡ ʦʪʨʘʞʝʥʳ ʚ ʤʦʥʦʛʨʘʬʠʠ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘʛʠʩʪʨʘʥʪʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ110800.68  - ɸʛʨʦʠʥʞʝʥʝʨʠʷ. 
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ʅʘ ʚʫʟʦʚʩʢʦʤ ʵʪʘʧʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʮʝʣʴʶ ʚʩʝʭ ʫʩʠʣʠʡ 

ʢʦʣʣʝʢʪʠʚʘ ʚʫʟʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʘ. 

ʇʨʦʮʝʩʩ ʵʪʦʪ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʚʝʨʰʝʥʩʪʚʘ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, 

ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʚ 

ʢʦʣʣʝʢʪʠʚʘʭ ʠ ʤʥʦʛʦʛʦ ʜʨʫʛʦʛʦ. 

ʄʠʩʩʠʝʡ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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(ʂʨʘʩɻɸʋ) ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʳʥʢʘ ʪʨʫʜʘ, ʧʦʵʪʦʤʫ ʧʦʠʩʢ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ 

ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʜʣʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʙʘʟʠʨʫʶʱʝʡʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʥʦʨʤʘʪʠʚʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠ ʩʦʟʜʘʥʠʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʢʦʣʣʝʢʪʠʚʘ ʠʥʩʪʠʪʫʪʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ɸʇʂ.  

ʈʘʙʦʪʘ ʥʘʜ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 

110800 - ɸʛʨʦʠʥʞʝʥʝʨʠʷ, (ʤʘʛʠʩʪʝʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ñʕʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ ʚ ɸʇʂò) ʚʝʜʝʪʩʷ ʩ 2011 ʛʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ ʨʘʙʦʪʳ 

ʦʧʨʝʜʝʣʝʥʳ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ; 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ 

ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ ʦʙʣʘʩʪʴ ʩʦʮʠʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʦʣʞʥʘ ʦʧʝʨʝʞʘʪʴ ʚ 

ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʜʨʫʛʠʝ ʬʦʨʤʳ ʘʢʪʠʚʥʦʩʪʠ ʣʶʜʝʡ. ɹʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʫʩʧʝʰʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʥʝ 

ʨʘʟʨʦʟʥʝʥʥʳʝ ʟʥʘʥʠʷ, ʘ ʦʙʦʙʱʝʥʥʳʝ ʥʘʚʳʢʠ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʫʤʝʥʠʠ ʨʝʰʘʪʴ 

ʞʠʟʥʝʥʥʳʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ 

ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʠʥʞʝʥʝʨʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʭ ʫʨʦʚʥʝʡ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʤʝʥʝʜʞʝʨʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ ʥʘʩʳʱʝʥʳ ʥʝ 

ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʥʦ ʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʛʦʪʦʚʷʪ 

ʚʳʧʫʩʢʥʠʢʘ ʢ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ, ʥʘʫʯʥʦʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʚʳʙʠʨʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ: "ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ". 

ɼʣʷ ʥʘʧʦʣʥʝʥʠʷ ʜʠʩʮʠʧʣʠʥ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʥʩʪʠʪʫʪʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ɸʇʂ (ʕ ʠ ʋʕʈ ɸʇʂ) ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ 

"ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʵʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ ʚ ʩʬʝʨʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ" 

(ʩʦʛʣʘʰʝʥʠʝ ʩ ʂʨʘʩʥʦʷʨʩʢʠʤ ʬʠʣʠʘʣʦʤ ʌɻɹʋ "ʈʦʩʩʠʡʩʢʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 

ʘʛʝʥʪʩʪʚʦ ʄʠʥʵʥʝʨʛʦ ʈʦʩʩʠʠ"), "ʈʘʟʨʘʙʦʪʢʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʜʦʤʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ 

ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ" (ʩʦʛʣʘʰʝʥʠʝ ʩ ʆɸʆ "ɻʨʘʞʜʘʥʇʨʦʝʢʪ"). ʀʤʝʥʥʦ ʥʘʫʯʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʥʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠ ʧʦʧʦʣʥʷʪʴ ʩʚʦʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʥʘʨʘʱʠʚʘʝʪʩʷ 

ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ) ï ʩʦʣʥʝʯʥʦʡ, ʚʝʪʨʦʚʦʡ, 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ, ʵʥʝʨʛʠʠ ʤʘʣʳʭ ʨʝʢ, ʙʠʦʤʘʩʩʳ ʠ ʜʨʫʛʠʭ. ʆʜʥʘʢʦ ʰʠʨʦʢʦʝ 

ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʠʩʧʦʣʴʟʫʶʱʠʭ ɺʀʕ ʚ ʩʠʩʪʝʤʘʭ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ 

ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʩʜʝʨʞʠʚʘʣʦʩʴ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʧʦʪʝʥʮʠʘʣʝ ɺʀʕ. 

ɺ 2013 ʛʦʜʫ ʚ ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʦʡ ʜʦʣʛʦʩʨʦʯʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʚ 

ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʉʠʙʠʨʩʢʠʤ ʬʝʜʝʨʘʣʴʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ (ʉʌʋ) ʧʨʦʚʝʜʝʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʨʘʙʦʪʘ ñʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʚ 

ʨʘʟʨʝʟʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʢʨʘʷò, ʚ ʢʦʪʦʨʦʡ ʧʨʠʥʷʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʩʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʂʨʘʩɻɸʋ: ʟʘʚ. ʢʘʬʝʜʨʦʡ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɹʘʩʪʨʦʥ ɸ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʏʝʙʦʜʘʝʚ ɸ.ɺ. ʠ ʘʩʧʠʨʘʥʪ ʋʨʩʝʛʦʚ ɺ.ʅ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʦ: 

- ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ) ʚ ʨʘʟʨʝʟʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ; 

- ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʚ ʨʘʟʨʝʟʝ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʥʘ ʧʨʝʜʤʝʪ ʦʙʥʘʨʫʞʝʥʠʷ ʵʥʝʨʛʦʜʝʬʠʮʠʪʘ ʩ 

ʩʦʟʜʘʥʠʝʤ ʨʝʝʩʪʨʘ (ʢʘʨʪʳ) ʵʥʝʨʛʦʜʝʬʠʮʠʪʥʳʭ ʨʘʡʦʥʦʚ; 

- ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ɺʀʕ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ; 

- ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʙʦʩʥʦʚʘʥʠʷ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʵʩʢʠʟʥʳʝ 

ʧʨʦʝʢʪʳ ʩʠʩʪʝʤ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʥʘ ʙʘʟʝ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ɺʀʕ ʩ 

ʧʨʠʚʷʟʢʦʡ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. 

ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ, ʚ ʚʠʜʝ 6-ʪʠ ʪʦʤʦʚ ʦʙʲʝʤʦʤ 1745 ʩ. ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʩʘʡʪʝ ɾʂʍ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ http://gkh24.ru/pages/view/61). 

ɺ ʫʯʝʙʥʦʤ ʧʣʘʥʝ ʧʦʜʛʦʪʦʚʢʠ ʤʘʛʠʩʪʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 

110800.68 - ɸʛʨʦʠʥʞʝʥʝʨʠʷ (ʤʘʛʠʩʪʝʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ñʕʣʝʢʪʨʦʦʦʙʦʨʫʜʦʚʘʥʠʝ 

ʠ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ ʚ ɸʇʂò) ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʟʫʯʝʥʠʝ ɺʀʕ ʚ ʨʘʤʢʘʭ 

ʜʠʩʮʠʧʣʠʥ ñɻʠʜʨʦʚʝʪʨʦʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠò ʠ ñʕʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠò. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ɺʀʕ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʠ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ 

ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʠʤʠ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ 

http://gkh24.ru/pages/view/61
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ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ɺʀʕ ʚ ʂʨʘʩɻɸʋ ʙʳʣʠ ʠʟʜʘʥʳ ʤʦʥʦʛʨʘʬʠʠ [1, 6], ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ [2], ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʩ ʛʨʠʬʦʤ ʋʄʆ ʧʦ 

ʘʛʨʦʠʥʞʝʥʝʨʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ [5], ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʫʢʘʟʘʥʥʳʭ 

ʜʠʩʮʠʧʣʠʥ. 

ɼʠʩʮʠʧʣʠʥʘ ñɻʠʜʨʦʚʝʪʨʦʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠò ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʚʘʨʠʘʪʠʚʥʦʛʦ 

ʮʠʢʣʘ ʜʠʩʮʠʧʣʠʥ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 110800.68 ɸʛʨʦʠʥʞʝʥʝʨʠʷ.  

ʉʦʜʝʨʞʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʦʭʚʘʪʳʚʘʝʪ ʢʨʫʛ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʠʟʫʯʝʥʠʝʤ 

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʛʠʜʨʦʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ; ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ɺʀʕ, 

ʪʘʢʠʝ ʢʘʢ, ʚʝʪʝʨ ʠ ʵʥʝʨʛʠʷ ʤʘʣʳʭ ʨʝʢ; ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ ʢʦʥʩʪʨʫʢʮʠʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʙʳʪʘ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʥʝʨʛʠʶ ʚʝʪʨʘ ʠ ʵʥʝʨʛʠʶ ʤʘʣʳʭ ʨʝʢ.  

ʇʨʦʛʨʘʤʤʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʳʧʦʣʥʝʥʠʝ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ. 

ɼʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʧʝʨʝʯʠʩʣʝʥʥʦʡ ʚʳʰʝ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʠʟʜʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ  [3]. ʊʝʧʝʨʴ ʚ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʝ, ʚʳʧʦʣʥʷʝʤʦʡ 

ʤʘʛʠʩʪʨʘʥʪʘʤʠ, ʚʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʩʦʜʝʨʞʘʪ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩ ʧʨʠʚʷʟʢʦʡ ʢ 

ʩʝʣʴʩʢʠʤ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ.   

ʇʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ ʩʩʳʣʢʠ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ 

ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʚ ʨʘʟʨʝʟʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚʳʧʦʣʥʷʝʤʦʡ ʤʘʛʠʩʪʨʘʥʪʘʤʠ ʢʫʨʩʦʚʦʡ 

ʨʘʙʦʪʳ.  

ɼʠʩʮʠʧʣʠʥʘ ñʕʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠò ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʚʘʨʠʘʪʠʚʥʦʛʦ ʮʠʢʣʘ ʜʠʩʮʠʧʣʠʥ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 110800.68 ï ɸʛʨʦʠʥʞʝʥʝʨʠʷ,  

ʉʦʜʝʨʞʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʦʭʚʘʪʳʚʘʝʪ ʢʨʫʛ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʠʟʫʯʝʥʠʝʤ 

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʛʝʣʠʦ-, ʙʠʦ- ʠ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ; ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ; ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ ʢʦʥʩʪʨʫʢʮʠʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʙʳʪʘ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ.  

ʇʨʦʛʨʘʤʤʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʥʦ-ʛʨʘʬʠʯʝʩʢʠʭ 

ʨʘʙʦʪ (ʈɻʈ). ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ ʈɻʈ ˉ1 ñʈʘʩʯʝʪ ʫʜʝʣʴʥʦʡ  

ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʠ ʚʳʙʦʨ ʩʠʩʪʝʤʳ ʩʦʣʥʝʯʥʦʛʦ 

ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷò ʠ ʈɻʈ 

ˉ2 ñʈʘʩʯʝʪ ʠ ʚʳʙʦʨ ʙʠʦʛʘʟʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʫʩʣʦʚʠʡ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷò, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʧʦ ʠʭ ʚʳʧʦʣʥʝʥʠʶ [4], ʪʘʢʞʝ 

ʧʨʠʚʷʟʘʥʳ ʢ ʢʦʥʢʨʝʪʥʳʤ ʩʝʣʴʩʢʠʤ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ ʠ ʭʦʟʷʡʩʪʚʘʤ 
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ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʩʦʜʝʨʞʘʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʚʳʧʦʣʥʝʥʠʶ ʩ ʫʯʝʪʦʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɺʀʕ, ʯʪʦ ʪʘʢʞʝ 

ʧʦʚʳʰʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚʳʧʦʣʥʷʝʤʦʡ ʤʘʛʠʩʪʨʘʥʪʘʤʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ.  

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ ʥʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʠʚʣʝʢʘʶʪ ʩʪʫʜʝʥʪʦʚ ʠ 

ʤʘʛʠʩʪʨʘʥʪʦʚ ʢ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʨʘʙʦʪ: ʧʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʥʝʨʛʠʠ ʚ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʘʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʧʦ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʨʝʰʝʥʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʧʝʨʝʜʦʚʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʤ 

ʠ ʟʘʨʫʙʝʞʥʦʤ ʦʧʳʪʝ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʢʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʥʘʫʯʥʳʝ 

ʧʫʙʣʠʢʘʮʠʠ, ʩʪʫʜʝʥʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ʠ ʚʳʧʫʩʢʥʳʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ ʩʝʤʝʡʩʪʚʘ ʀʉʆ ʧʦʩʪʦʷʥʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʤʝʥʷʝʤʳʭ ʚʫʟʦʤ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʯʠʪʘʶʪʩʷ ʧʨʦʮʝʩʩʥʳʤ ʧʦʜʭʦʜʦʤ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʨʝʭ 

ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘ 

ʧʨʠʤʝʨʝ ʚʳʙʦʨʘ ʜʠʩʮʠʧʣʠʥ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʤʘʛʠʩʪʨʘʥʪʦʚ ʩ ʢʫʨʩʦʚʳʤʠ ʨʘʙʦʪʘʤʠ. 

ʊʨʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘ: ʢʫʨʩʦʚʳʝ ʨʘʙʦʪʳ ʜʠʩʮʠʧʣʠʥ, ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʘʛʠʩʪʨʘʥʪʘ ʠ ʥʘʧʠʩʘʥʠʝ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ, ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʧʦ ʩʨʦʢʘʤ ʠ ʬʦʨʤʘʤ ʦʪʯʝʪʥʦʩʪʠ (ʪʘʙʣ. 1). 

ʇʝʨʚʫʶ ʢʫʨʩʦʚʫʶ ʨʘʙʦʪʫ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʘʛʨʦʠʥʞʝʥʝʨʠʠ" ʤʘʛʠʩʪʨʘʥʪʳ ʩʜʘʶʪ ʚʦ ʚʪʦʨʦʤ ʩʝʤʝʩʪʨʝ. 

ʂʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʩʦʜʝʨʞʠʪ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʪʝʤʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʛʠʩʪʨʘʥʪʘ, ʚʳʷʚʣʷʝʪ ʥʘʫʯʥʫʶ ʧʨʦʙʣʝʤʫ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʝʸ 

ʨʝʰʝʥʠʷ, ʫʪʦʯʥʝʥʠʝ ʪʝʤʳ. ɺʳʧʦʣʥʝʥʠʝ ʵʪʦʡ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʚʟʘʠʤʦʩʚʷʟʘʥʦ ʩ 

ʦʬʦʨʤʣʝʥʠʝʤ ʧʝʨʚʦʡ ʛʣʘʚʳ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʩ ʧʝʨʚʦʡ ʘʪʪʝʩʪʘʮʠʝʡ 

ʤʘʛʠʩʪʨʘʥʪʦʚ ʧʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ.  

ɽʱʝ ʜʚʝ ʢʫʨʩʦʚʳʝ ʨʘʙʦʪʳ ʩʚʷʟʘʥʳ ʩ ʨʘʩʯʝʪʘʤʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ 

ʨʘʟʨʘʙʦʪʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʠ 

ʩʦʩʪʘʚʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ ʤʘʛʠʩʪʝʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ ʠ 

ʦʬʦʨʤʣʝʥʠʝ ʦʪʯʝʪʦʚ ʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʏʝʪʚʝʨʪʘʷ ʢʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʕʢʦʥʦʤʠʯʝʩʢʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ" ʠ ʩʚʷʟʘʥʘ ʩ ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ 

ʚʳʧʦʣʥʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʠʪʦʛʦʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ. 

ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʘʥʦ ʩ 

ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʝʘʣʠʟʘʮʠʝʡ 

ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʦʚ: ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ 

ʦʙʫʯʝʥʠʷ; ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; ʫʩʠʣʝʥʠʷ ʨʦʣʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 
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ʊʘʙʣʠʮʘ 1 ï ʇʣʘʥ-ʛʨʘʬʠʢ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ (ʦʯʥʦʝ ʦʙʫʯ.) 
 

ʇʝʨʠʦʜ ʦʙʫʯʝʥʠʷ 
ʄʝʨʦʧʨʠʷʪʠʝ ʆʪʚʝʪʩʪʚʝʥʥʳʡ 

ɻʦʜ ʄʝʩʷʮ 

1 

ʛʦʜ 

ʉʝʥʪʷʙʨʴ ʆʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʩʦʙʨʘʥʠʝ. ɿʘʢʨʝʧʣʝʥʠʝ 

ʤʘʛʠʩʪʨʘʥʪʦʚ ʟʘ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ 

ʈʫʢ-ʣ ɹʥʘʧʨ-ʥʠʷ 

ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʆʢʪʷʙʨʴ ʆʬʦʨʤʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʨʘʙʦʪʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʫʢʦʚʦʜʠʪʝʣʠ 

ʤʘʛʠʩʪʨʘʥʪʦʚ 

ʌʝʚʨʘʣʴ ʇʝʨʚʘʷ ʘʪʪʝʩʪʘʮʠʷ. ʇʨʝʟʝʥʪʘʮʠʷ  

(ʧʨʠʤʝʨʥʘʷ ʪʝʤʘ, ʮʝʣʴ, ʟʘʜʘʯʠ, ʧʨʝʜʤʝʪ ʠ ʦʙʲʝʢʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʟʦʨ ʧʦ ʪʝʤʝ) 

ʈʫʢʦʚʦʜʠʪʝʣʴ 

ʥʘʧʨʘʚʣʝʥʠʷ 

ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʄʘʨʪ ʉʪʘʪʴʷ. ʋʯʘʩʪʠʝ ʚ ʢʦʥʬʝʨʝʥʮʠʠ. ʈʫʢ-ʣʠ ʤʘʛ-ʪʦʚ 

ɸʧʨʝʣʴ ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʈʫʢ-ʣʠ ʤʘʛ-ʪʦʚ 

ʄʘʡ ʇʦʜʛʦʪʦʚʢʘ ʧʨʠʢʘʟʘ ʥʘ ʪʝʤʳ ʤʘʛʠʩʪʝʨʩʢʠʭ 

ʜʠʩʩʝʨʪʘʮʠʡ 

ʈʫʢ-ʣ ɹʥʘʧʨ-ʥʠʷ 

ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʀʶʥʴ ʂʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʉʦʚʨʝʤʝʥʥʳʝ 

ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʘʛʨʦʠʥʞʝʥʝʨʠʠ" 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ 

ʜʠʩʮʠʧʣʠʥʳ 

ʀʶʣʴ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʧʨʘʢʪʠʢʘ ʈʫʢ-ʣʠ ʤʘʛ-ʪʦʚ 

2 

ʛʦʜ 

ʆʢʪʷʙʨʴ  ɺʪʦʨʘʷ ʘʪʪʝʩʪʘʮʠʷ. ɿʘʱʠʪʘ ʦʪʯʝʪʦʚ ʧʦ ʥʘʫʯʥʦ-ʠʩʩ-

ʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʘʢʪʠʢʝ (ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʠʙʦʨʳ) 

ʈʫʢ-ʣ ɹʥʘʧʨ-ʥʠʷ 

ʤʘʛʠʩʪʨʘʪʫʨʳ 

ɼʝʢʘʙʨʴ ʂʫʨʩʦʚʳʝ ʨʘʙʦʪʳ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ "ʊʝʧʣʦʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʠ ʩʠʩʪʝʤʳ" ʠ "ɻɺʋ" 

ʇʨʝʧʦʜʘʚʘʪʝʣʠ 

ʜʠʩʮʠʧʣʠʥʳ 

ʌʝʚʨʘʣʴ  ʊʨʝʪʴʷ ʘʪʪʝʩʪʘʮʠʷ.  ʇʨʝʟʝʥʪʘʮʠʷ 

(ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ) 

ʈʫʢ-ʣ ɹʥʘʧʨ-ʥʠʷ 

ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʄʘʨʪ ʉʪʘʪʴʷ. ʋʯʘʩʪʠʝ ʚ ʢʦʥʬʝʨʝʥʮʠʠ ʈʫʢ-ʣʠ ʤʘʛ-ʪʦʚ 

ɸʧʨʝʣʴ ʂʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʕʢʦʥʦʤʠʯʝʩʢʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ" 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ 

ʜʠʩʮʠʧʣʠʥʳ 

ʀʶʣʴ ʀʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ. ɿʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʡ ʇʨʝʜ-ʪʝʣʴ ʀɻɸ 
 

ʅʘʨʷʜʫ ʩ ʟʘʥʷʪʠʷʤʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʫʯʝʙʥʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʪʩʷ ʠ ʚ ʬʦʨʤʝ 

ʵʢʩʢʫʨʩʠʡ. ʇʦʜ ʵʢʩʢʫʨʩʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʪʘʢʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʩʪʫʜʝʥʪʳ ʚʦʩʧʨʠʥʠʤʘʶʪ ʠ ʫʩʚʘʠʚʘʶʪ ʟʥʘʥʠʷ ʧʫʪʝʤ ʚʳʭʦʜʘ ʢ ʤʝʩʪʫ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʥʠʤʠ. 

ʊʘʢ ʤʘʛʠʩʪʨʘʥʪʳ ʚʪʦʨʦʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ  ʠʥʩʪʠʪʫʪʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ɸʇʂ ʚʳʝʟʞʘʶʪ ʥʘ ʢʦʪʝʣʴʥʳʝ ʠʣʠ 

ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʠ ʛʦʨʦʜʘ ʂʨʘʩʥʦʷʨʩʢʘ. ʅʘ ʵʪʦʡ ʙʘʟʝ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ 

ʧʦʩʤʦʪʨʝʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʕʢʩʢʫʨʩʠʠ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʬʦʨʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ. ɺ 

ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʨʝʘʣʠʟʫʶʪ ʧʨʠʥʮʠʧ 

ʥʘʛʣʷʜʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʥʘʫʯʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʫʢʨʝʧʣʷʶʪ 

ʩʚʷʟʴ ʩ ʞʠʟʥʴʶ ʠ ʧʨʘʢʪʠʢʦʡ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʤʘʛʠʩʪʨʘʥʪʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʩʰʠʨʝʥʠʶ ʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʨʫʛʦʟʦʨʘ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʛʨʘʬʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʳʣʦ ʙʳ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʡʪʠ ʥʘ ʪʨʝʭʩʝʤʝʩʪʨʦʚʳʡ ʛʨʘʬʠʢ (ʨʠʩ. 1).  
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ʈʠʩʫʥʦʢ 1 - ʌʨʘʛʤʝʥʪ ʪʨʝʭʩʝʤʝʩʪʨʦʚʦʛʦ ʛʨʘʬʠʢʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

 

ɺ ʪʘʢʦʡ ʩʭʝʤʝ ʧʝʨʚʳʡ ʩʝʤʝʩʪʨ ʫʢʣʘʜʳʚʘʝʪʩʷ ʜʦ ʥʦʚʦʛʦʜʥʠʭ ʧʨʘʟʜʥʠʢʦʚ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʜʚʫʭʥʝʜʝʣʴʥʳʭ ʢʘʥʠʢʫʣ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʦʤ. 

ʉʪʫʜʝʥʪʳ ʫʭʦʜʷʪ ʥʘ ʢʘʥʠʢʫʣʳ, ʩʜʘʚ ʩʝʩʩʠʶ, ʠ ʧʦʩʣʝ ʥʠʭ ʥʘʯʠʥʘʶʪ ʥʦʚʳʡ ʩʝʤʝʩʪʨ. 

ɺʝʩʝʥʥʠʡ ʩʝʤʝʩʪʨ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʤʧʘʢʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʦʚ, ʦʪʚʝʜʝʥʥʳʭ ʥʘ ʜʠʩʮʠʧʣʠʥʳ, ʧʦ ʩʝʤʝʩʪʨʘʤ 

(ʪʘʙʣ.2).  
 

ʊʘʙʣʠʮʘ 2 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʜʝʣʴ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦ ʩʝʤʝʩʪʨʘʤ 

 

ʂʫʨʩ 1 ʩʝʤʝʩʪʨ 2 ʩʝʤʝʩʪʨ 3 ʩʝʤʝʩʪʨ 

1 15 10 11 

2 15 10 10 

3 15 10 10 

4 15 15  
 

ɼʣʷ ʤʘʛʠʩʪʨʘʥʪʦʚ ʦʜʠʥ ʠʟ ʪʨʝʭ ʩʝʤʝʩʪʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʪʚʝʜʝʥ ʜʣʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ. 

ʆʙʘ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʠ ʥʘʫʯʥʘʷ ï ʥʝ ʤʦʛʫʪ 

ʧʣʦʜʦʪʚʦʨʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʜʦʣʞʥʘ ʦʭʚʘʪʳʚʘʪʴ ʚʩʝ ʩʪʦʨʦʥʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

ʦʙʫʯʝʥʠʝ; ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʦʚ; ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ; ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʠ ʢʦʥʪʨʦʣʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʦʙʫʯʝʥʠʷ ʢʘʞʜʦʛʦ ʤʘʛʠʩʪʨʘʥʪʘ ʷʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʨʘʙʦʪʘ, ʩʧʣʘʥʠʨʦʚʘʥʥʘʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʙʝʩʧʝʯʝʥʘ ʥʘʣʠʯʠʝʤ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʧʦʩʪʨʦʝʥ 

ʪʘʢ, ʯʪʦ ʦʙʫʯʘʝʤʳʡ ʜʦʣʞʝʥ ʚʳʨʘʙʦʪʘʪʴ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ. ɼʠʩʪʘʥʮʠʦʥʥʘʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʠ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʝʡʩ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʙʦʪʳ ʚ 

ʀʥʪʝʨʥʝʪʝ. ɼʚʠʞʝʥʠʝ ʧʦ ʵʪʦʤʫ ʧʫʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ 



13 
 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ, ʧʨʦʚʦʜʠʪʴ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʘʪʪʝʩʪʘʮʠʶ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ.  

ɺʳʚʦʜʳ. 1. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʩʪʝʤʥʳʤ ʧʦʜʭʦʜʦʤ ʚʳʷʚʣʝʥʠʝ, ʧʦʥʠʤʘʥʠʝ 

ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʩʠʩʪʝʤʳ ʩʦʜʝʡʩʪʚʫʶʪ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʝʝ ʮʝʣʝʡ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʘʟʚʠʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠ 

ʤʦʪʠʚʘʮʠʶ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

3. ɺ 2015 ʛʦʜʫ ɸʌ ʂʨʘʩɻɸʋ ʧʣʘʥʠʨʫʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʠʝʤ ʤʘʛʠʩʪʨʘʥʪʦʚ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 110800.68 ɸʛʨʦʠʥʞʝʥʝʨʠʷ. ʆʧʠʩʘʥʥʳʡ ʚʳʰʝ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʦʧʳʪ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʦʚ ʵʥʝʨʛʝʪʠʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʩ ʫʯʘʩʪʠʝʤ 

ʚʝʜʫʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨ ʀʕ ʠ ʋʕʈ ɸʇʂ ʂʨʘʩɻɸʋ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ 

ʧʦ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʫ ʥʘ ʢʘʬʝʜʨʝ ʘʛʨʦʠʥʞʝʥʝʨʠʠ ɸʌ ʂʨʘʩɻɸʋ.  
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ɸɺʊʆʅʆʄʅʆɽ ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀɽ ʆʊ ʌʆʊʆʕʃɽʂʊʈʀʏɽʉʂʀʍ 

ʉʊɸʅʎʀʁ ʇɽʈɽʅʆʉʅʓʍ ʕʃɽʂʊʈʆʅʅʓʍ ʋʉʊʈʆʁʉʊɺ ʀ ʉʀʉʊɽʄ 

ʆʉɺɽʑɽʅʀʗ ʇɸʈʂʆɺ, ʉʂɺɽʈʆɺ ʀ ʇʈʀʋʉɸɼɽɹʅʓʍ ʋʏɸʉʊʂʆɺ 

ʀʅɼʀɺʀɼʋɸʃʔʅʓʍ ɾʀʃʓʍ ɼʆʄʆɺ 
 

ɸ.ɺ. ɹʘʩʪʨʦʥ, ɻ.ɺ. ɻʘʡʜʘʰ 
 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 

 

ɺ ʉʐɸ ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ñʉonnecTableò ï ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʜʣʷ 

ʧʦʜʟʘʨʷʜʢʠ ʧʝʨʝʥʦʩʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʪʨʝʙʫʶʱʠʭ 
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ʧʦʜʟʘʨʷʜʢʠ, ʧʠʢʦʚʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 500 ɺʪ. ʂʘʢ ʠʩʪʦʯʥʠʢ ʘʚʪʦʥʦʤʥʦʛʦ ʧʠʪʘʥʠʷ ʩʠʩʪʝʤ 

ʦʩʚʝʱʝʥʠʷ ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ, ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʞʠʣʳʭ 

ʜʦʤʦʚ, ʘ ʪʘʢʞʝ ʢʘʢ ʠʩʪʦʯʥʠʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʧʦʜʟʘʨʷʜʢʠ ʧʝʨʝʥʦʩʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʣʥʝʯʥʘʷ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʦʧʦʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʧʦʜʚʝʩʥʳʤʠ 

ʢʘʯʝʣʷʤʠ ʠ ʢʘʨʢʘʩʦʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʪʝʥʪʘ ʥʘʜ ʢʘʯʝʣʷʤʠ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʘʨʢʘʩʘ ʢ ʛʦʨʠʟʦʥʪʫ. ʂʦʥʩʪʨʫʢʮʠʷ ʌʕʉ ʟʘʱʠʱʝʥʘ ʧʘʪʝʥʪʦʤ ʈʌ ˉ2530959 ʥʘ 

ʠʟʦʙʨʝʪʝʥʠʝ ñʉʦʣʥʝʯʥʘʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷò. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ñʉonnecTableò, ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ, ʩʦʣʥʝʯʥʘʷ ʧʘʥʝʣʴ, 

ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ, ʠʥʚʝʨʪʦʨ, ʩʦʪʦʚʳʡ ʪʝʣʝʬʦʥ, IPhone, ʥʦʫʪʙʫʢ, ʩʠʩʪʝʤʘ ʦʩʚʝʱʝʥʠʷ, 

ʧʘʨʢ, ʩʢʚʝʨ, ʧʨʠʫʩʘʜʝʙʥʳʡ ʫʯʘʩʪʦʢ, ʢʘʯʝʣʠ, ʩʢʘʤʴʷ. 

 

AUTONOMOUS POWER SUPPLY FROM PHOTOVOLTAI C POWER PLANTS OF 

PORTABLE ELECTRONIC DEVICES AND LIGHTING  SYSTEMS OF PARKS, 

SQUARES AND GARDENS OF INDIVIDUAL HOUSES  

Bastron A.V., Gaidash G.V. 

Krasnoyarsk State Agrarian University, Krasnoyarsk, Russia 

 

The United States got a great distribution of "SonnecTable" - a solar panel for recharging 

portable electronic devices requiring low power charge up to 500 Watts of peak power. As a source 

of autonomous power supply lighting systems of parks, squares, the household plots of individual 

residential houses, as well as a source of electrical energy for recharging of portable low power 

electronic devices, we offer solar photovoltaic station, which consists of a support structure with 

hanging a swing and frame to install an awning over a swing with a device to adjust the angle of the 

carcass to the horizon. ESF structure protected by patent no. 2530959 for the invention of "Solar 

photovoltaic stationè. 

Key words: "SonnecTable", photovoltaic station, solar panel, battery, inverter, cellphone, 

IPhone, laptop, lighting system, Park, square, Croft, swing, bench. 

 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʭʦʜʷʪ ʘʚʪʦʥʦʤʥʳʝ 

ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʥʝʯʥʳʭ 

ʧʘʥʝʣʝʡ. 

ʅʘʧʨʠʤʝʨ, ʚ ʉʐɸ ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ñʉonnecTableò - 

ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʜʣʷ ʧʦʜʟʘʨʷʜʢʠ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ, IPhones ʠ ʜʨʫʛʠʭ 

ʧʝʨʝʥʦʩʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʪʨʝʙʫʶʱʠʭ 

ʧʦʜʟʘʨʷʜʢʠ, ʧʠʢʦʚʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 500 ɺʪ (ʨʠʩ. 1) [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, ʙʦʣʴʰʠʤ 

ʩʨʦʢʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʜʦ 30000 ʯ), ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝʤ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʮʝʥʳ ʥʘ 

ʧʦʨʷʜʦʢ, ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʥʘʨʫʞʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʘʰʣʠ 

ʩʚʝʪʠʣʴʥʠʢʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʚʝʪʦʜʠʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ [1]. 

ʂʘʢ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʧʘʨʢʦʚʦʡ ʟʦʥʳ, 

ʩʢʚʝʨʦʚ, ʪʝʨʨʠʪʦʨʠʠ ʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ, ʘ 

ʪʘʢʞʝ ʢʘʢ ʠʩʪʦʯʥʠʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʧʦʜʟʘʨʷʜʢʠ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ, 

IPhones ʠ ʜʨʫʛʠʭ ʧʝʨʝʥʦʩʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, 

ʪʨʝʙʫʶʱʠʭ ʧʦʜʟʘʨʷʜʢʠ, ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʣʥʝʯʥʘʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ 
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ʩʪʘʥʮʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʦʧʦʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 1 ʩ ʧʦʜʚʝʩʥʳʤʠ ʢʘʯʝʣʷʤʠ 2 ʠ 

ʢʘʨʢʘʩʦʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʪʝʥʪʘ ʥʘʜ ʢʘʯʝʣʷʤʠ 3 ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʘʨʢʘʩʘ ʢ ʛʦʨʠʟʦʥʪʫ 4 (ʨʠʩ. 2).  
 

 
 

ʈʠʩʫʥʦʢ 1 ï ñʉonnecTableò - ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʫʣʠʮʝ [1] 
 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʥʪʘ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʟʦʛʥʫʪʘʷ 

ʩʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ 5 (ʨʠʩ. 3), ʧʨʠʙʣʠʞʘʶʱʘʷ ʧʦ ʬʦʨʤʝ ʢ ʬʨʘʛʤʝʥʪʫ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʦʩʪʦʷʱʘʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʠʟ ʦʜʥʦʛʦ 

ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ 6, ʦʙʨʘʱʝʥʥʦʛʦ ʚʳʧʫʢʣʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʢ ʩʦʣʥʮʫ, ʧʨʠ ʵʪʦʤ ʥʘ ʚʦʛʥʫʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩʚʝʪʦʜʠʦʜʳ 7 ʠ ʦʥʘ ʧʦʢʨʳʪʘ ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ 8. 

 

 
ʈʠʩʫʥʦʢ 2 - ʆʙʱʠʡ ʚʠʜ ʢʘʯʝʣʝʡ ʩ ʩʦʣʥʝʯʥʦʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʝʡ ʠ 

ʩʚʝʪʦʜʠʦʜʘʤʠ 
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ʈʠʩʫʥʦʢ 3 - ʉʦʣʥʝʯʥʦʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʠʟ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ 

ʥʘ ʛʠʙʢʦʡ ʦʩʥʦʚʝ 
 

ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ 6 ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʠʟ 

ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ ʥʘ ʛʠʙʢʦʡ ʦʩʥʦʚʝ (ʨʠʩ. 3) ʠʣʠ ʠʟ ʘʤʦʨʬʥʦʛʦ 

ʢʨʝʤʥʠʷ ʥʘ ʛʠʙʢʦʡ ʦʩʥʦʚʝ, ʘ ʪʘʢʞʝ ʠʟ ʛʠʙʢʠʭ ʨʫʣʦʥʥʳʭ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʦʩʥʦʚʝ (ʨʠʩ. 4). 
 

 
 

ʈʠʩʫʥʦʢ 4 - ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʠʟ ʛʠʙʢʠʭ ʨʫʣʦʥʥʳʭ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʦʩʥʦʚʝ 
 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʉʦʣʥʝʯʥʫʶ ʙʘʪʘʨʝʶ 5, ʩʦʩʪʦʷʱʫʶ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʠʟ ʦʜʥʦʛʦ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ 6, ʨʘʟʤʝʱʘʶʪ ʚ ʠʟʦʛʥʫʪʳʡ ʢʘʨʢʘʩ 3. 

ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʜʫʣʠ 6 ʧʨʠʥʠʤʘʶʪ ʬʦʨʤʫ, ʧʨʠʙʣʠʞʘʶʱʫʶʩʷ ʢ 

ʬʨʘʛʤʝʥʪʫ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʨʘʱʝʥʥʫʶ ʚʳʧʫʢʣʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʢ ʩʦʣʥʮʫ. ɿʘ ʩʯʝʪ ʠʟʦʛʥʫʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ 5 ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ 
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ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʶʪʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ, ʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʘʨʢʘʩʘ ʢ ʛʦʨʠʟʦʥʪʫ 

ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʫʢʨʳʪʴ ʯʝʣʦʚʝʢʘ ʦʪ ʧʝʨʝʤʝʱʘʶʱʝʛʦʩʷ ʧʦ 

ʛʦʨʠʟʦʥʪʫ ʩʦʣʥʮʘ, ʥʦ ʠ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʳʨʘʙʘʪʳʚʘʝʤʦʝ ʩʦʣʥʝʯʥʦʡ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʝʡ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʜʫʣʠ 6 ʩʦʝʜʠʥʷʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘʨʘʣʣʝʣʴʥʦ ʠʣʠ ʩʤʝʰʘʥʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʦʣʥʝʯʥʳʭ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʤʦʜʫʣʠ, ʌʕʉ ʚʳʨʘʙʘʪʳʚʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʢʦʪʦʨʦʝ 

ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʚ ʵʣʝʢʪʨʦʘʢʢʫʤʫʣʷʪʦʨʝ, ʘ ʚ ʫʪʨʝʥʥʝʝ, ʚʝʯʝʨʥʝʝ ʠʣʠ ʥʦʯʥʦʝ 

ʚʨʝʤʷ ʩʲʘʢʢʫʤʫʣʠʨʦʚʘʥʥʫʶ ʵʥʝʨʛʠʶ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʠʪʘʥʠʷ ʩʚʝʪʦʜʠʦʜʦʚ 7, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʚʦʛʥʫʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ 6. ɿʘ ʩʯʝʪ 

ʪʦʛʦ, ʯʪʦ ʚʦʛʥʫʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ 6 ʧʦʢʨʳʪʘ 

ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ 8, ʦʙʨʘʟʫʝʪʩʷ ʩʚʝʪʠʣʴʥʠʢ ʩ ʬʦʢʫʩʠʨʦʚʘʥʠʝʤ 

ʩʚʝʪʘ ʚ ʚʠʜʝ ʧʦʣʦʩʳ. ʈʝʛʫʣʠʨʫʷ ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʘʨʢʘʩʘ 6 ʢ ʛʦʨʠʟʦʥʪʫ, ʠʟʤʝʥʷʶʪ 

ʦʩʚʝʱʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʙʣʠʞʝ ï ʜʘʣʴʰʝ), ʫʧʨʘʚʣʷʷ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚʢʣʶʯʝʥʥʳʭ ʩʚʝʪʦʜʠʦʜʦʚ 7 - ʠʟʤʝʥʷʶʪ ʩʪʝʧʝʥʴ ʦʩʚʝʱʝʥʥʦʩʪʠ ʦʩʚʝʱʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘʧʨʘʚʣʝʥʠʝ ʦʩʚʝʱʝʥʠʷ ʩʚʝʪʦʜʠʦʜʥʳʤ ʩʚʝʪʠʣʴʥʠʢʦʤ ʠʟʤʝʥʷʶʪ 

ʧʦʣʦʞʝʥʠʝʤ ʦʧʦʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 1 ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʦʧʦʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 1 ʤʦʞʝʪ ʙʳʪʴ ʫʢʨʝʧʣʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʩʚʝʪʦʜʠʦʜʥʳʡ ʩʚʝʪʠʣʴʥʠʢ, ʥʘʧʨʠʤʝʨ ʚ ʚʠʜʝ ʧʨʦʞʝʢʪʦʨʘ (ʥʝ ʧʦʢʘʟʘʥ). 

ʅʘ ʦʧʠʩʘʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ [2]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ 

ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ, ʪ.ʢ. ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʦʪʜʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ʠ ʩʚʝʪʦʜʠʦʜʥʦʛʦ 

ʩʚʝʪʠʣʴʥʠʢʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ: 

- ʤʦʜʫʣʴ ʊʉʄ-105F ʥʘ ʛʠʙʢʦʡ ʦʩʥʦʚʝ ʩ ʟʘʱʠʪʥʦʡ ʧʣʝʥʢʦʡ ʥʘ ʣʠʮʝʚʦʡ 

ʩʪʦʨʦʥʝ ʩ ʩʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ SunPower ʩ ʚʳʩʦʢʠʤ ʂʇɼ (21%) ʩ ʚʳʭʦʜʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ 12 ɺ ʠ ʤʦʱʥʦʩʪʴʶ 105 ɺʪ ʩ ʛʘʙʘʨʠʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ 1190 x 580 x 

1,5 ʤʤ;  

- ʛʠʙʢʠʡ ʤʦʜʫʣʴ ʠʟ ʘʤʦʨʬʥʦʛʦ ʢʨʝʤʥʠʷ ʥʘ ʦʩʥʦʚʝ ʛʠʙʢʦʛʦ 

ʬʦʪʦʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ PVL 68 UNI-SOLAR; 

- ʤʦʜʫʣʴ ʠʟ ʘʤʦʨʬʥʦʛʦ ʢʨʝʤʥʠʷ ʥʘ ʛʠʙʢʦʡ ʤʷʛʢʦʡ ʦʩʥʦʚʝ (ʧʝʨʝʥʦʩʥʦʡ) 

Acme Power FPS-33 W; 

- ʛʠʙʢʘʷ ʩʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ Solar Roll ʬʠʨʤʳ BRUNTON. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʚʝʪʦʜʠʦʜʥʳʡ ʩʚʝʪʠʣʴʥʠʢ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ 

ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʝʥʪ (ʨʠʩ. 5) ʠʣʠ ʩʚʝʪʦʜʠʦʜʥʳʭ ʤʦʜʫʣʝʡ (ʨʠʩ. 6). 
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ʈʠʩʫʥʦʢ 5 ï ʉʚʝʪʦʜʠʦʜʥʘʷ ʣʝʥʪʘ ʈʠʩʫʥʦʢ 6 ï ʉʚʝʪʦʜʠʦʜʥʳʡ ʤʦʜʫʣʴ 

 

ɺʳʚʦʜ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʦʣʥʝʯʥʘʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʣʝʛʢʦ ʠʟʛʦʪʦʚʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʝʶʱʠʭʩʷ ʚ ʧʨʦʜʘʞʝ ʢʘʯʝʣʝʡ, ʛʦʨʦʜʩʢʠʭ, 

ʧʘʨʢʦʚʳʭ ʠ ʩʘʜʦʚʳʭ ʩʢʘʤʝʝʢ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʫʩʘʜʴʙʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʞʠʣʳʭ ʜʦʤʦʚ (ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʢʦʪʪʝʜʞʝʡ, ʩʝʣʴʩʢʠʭ ʞʠʣʳʭ ʜʦʤʦʚ), ʥʘ 

ʩʘʜʦʚʳʭ ʫʯʘʩʪʢʘʭ, ʚ ʧʘʨʢʘʭ, ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʩʢʚʝʨʘʭ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʢʘʢ ʠʩʪʦʯʥʠʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʜʣʷ ʧʦʜʟʘʨʷʜʢʠ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ, IPhones ʠ ʜʨʫʛʠʭ ʧʝʨʝʥʦʩʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʪʨʝʙʫʶʱʠʭ ʧʦʜʟʘʨʷʜʢʠ, ʧʨʠʜʘʚʘʷ ʟʦʥʝ ʦʪʜʳʭʘ 

ʦʨʠʛʠʥʘʣʴʥʳʡ ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʠʜ, ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʘʚʪʦʥʦʤʥʦʩʪʴ (ʤʦʞʥʦ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʛʜʝ ʫʛʦʜʥʦ) ʠ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʴ (ʤʥʦʛʠʝ ʩʘʜʦʚʦʜʳ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʣʘʤʧʘʤʠ ʥʘ 220 ɺ ʧʨʷʤʦ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʨʢʘʩʘ 

ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʚ ʚʝʯʝʨʥʝʝ ʠ ʥʦʯʥʦʝ ʚʨʝʤʷ ʪʝʨʨʠʪʦʨʠʠ ʩʘʜʦʚʦʜʯʝʩʢʦʛʦ ʫʯʘʩʪʢʘ). 
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ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʝʨʤʦʨʘʜʠʘʮʠʦʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ  ʩʳʨʴʷ ʠ 

ʠʥʬʨʘʢʨʘʩʥʳʭ ʦʙʣʫʯʘʪʝʣʝʡ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʣʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʬʠʪʦʥʮʠʜʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʭʦʜʳ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ, ʢʝʜʨʦʚʘʷ ʤʫʢʘ, ʭʚʦʡʥʘʷ ʤʫʢʘ, ʵʣʝʢʪʨʦ-

ʠʥʬʨʘʢʨʘʩʥʳʡ ʥʘʛʨʝʚ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʬʠʪʦʥʮʠʜʳ. 
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ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʨʷʜʫ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʦʨʤʦʚʳʤʠ ʠ ʚʠʪʘʤʠʥʥʳʤʠ ʜʦʙʘʚʢʘʤʠ ʚ ʨʘʮʠʦʥʝ ʢʦʨʤʣʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ  ʞʠʚʦʪʥʳʭ  ʰʠʨʦʢʦ  ʧʨʠʤʝʥʷʶʪʩʷ  ʢʦʨʤʦʚʳʝ  ʜʦʙʘʚʢʠ, 

ʧʨʦʠʟʚʦʜʠʤʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʝ ʨʘʟʣʠʯʥʳʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ʂ ʪʘʢʦʡ 

ʢʦʨʤʦʚʦʡ ʠ ʚʠʪʘʤʠʥʥʦʡ ʜʦʙʘʚʢʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ çʤʫʢʫ ʢʝʜʨʦʚʫʶè, ʧʦʣʫʯʘʝʤʫʶ 

ʠʟ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʉʠʙʠʨʠ 

ʟʘʥʠʤʘʶʪ ʢʝʜʨʦʚʳʝ ʣʝʩʘ, ʦʩʥʦʚʥʳʤ ʜʦʩʪʦʷʥʠʝʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʢʝʜʨʦʚʳʝ ʦʨʝʭʠ, ʥʦ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʦʪʭʦʜʳ ʢʝʜʨʦʚʦʛʦ ʧʨʦʤʳʩʣʘ ʚ ʚʠʜʝ 

ʯʝʰʫʝʢ ʠ ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ.  ʇʦ ʜʘʥʥʳʤ ʫʯʝʪʘ ʣʝʩʥʦʛʦ ʬʦʥʜʘ  [2],   

ʥʘ 01.01.2003 ʛ. ʚ ʧʨʝʜʝʣʘʭ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʢʝʜʨʦʚʳʝ ʣʝʩʘ 

ʟʘʥʠʤʘʶʪ 28849.7 ʪʳʩ. ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 11.4% ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ 

ʦʢʨʫʛʘ ʠ 78.4% ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ ʈʦʩʩʠʠ. ɺ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʢʝʜʨʦʚʳʝ ʣʝʩʘ 

ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 50% ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ ʣʝʩʦʚ. ʇʦʩʣʝ ʜʦʙʳʯʠ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ  ʠ  

ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʠʭ ʦʨʝʰʝʢ ʦʩʪʘʶʪʩʷ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʪʦʥʥ ʦʪʭʦʜʦʚ ʦʪ ʵʪʠʭ  

ʰʠʰʝʢ (ʯʝʰʫʡʢʠ ʠ ʩʪʝʨʞʥʠ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ï ʥʘ ʦʜʥʫ ʪʦʥʥʫ ʜʦʙʳʪʳʭ ʦʨʝʰʝʢ 

ʦʩʪʘʸʪʩʷ ʜʚʝ ʪʦʥʥʳ ʦʪʭʦʜʦʚ) [3]. ʕʪʠ ʦʪʭʦʜʳ ʦʩʪʘʶʪʩʷ ʧʝʨʝʛʥʠʚʘʪʴ ʚ ʪʘʡʛʝ ʠʣʠ 

ʥʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʫʥʢʪʘʭ ʢʦʦʧʟʚʝʨʦʧʨʦʤʭʦʟʦʚ. ʂʝʜʨʦʚʳʝ ʦʨʝʰʢʠ 

ʙʣʘʛʦʜʘʨʷ, ʥʘʣʠʯʠʶ ʚ ʥʠʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ 

ʚʠʪʘʤʠʥʦʚ ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʨʘʮʠʦʥ ʥʘʩʝʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʪʭʦʜʳ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ʚ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ  

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʜʫʙʠʣʴʥʳʭ ʠ ʢʨʘʩʷʱʠʭ ʚʝʱʝʩʪʚ, ʥʦ ʩ ʨʘʟʚʠʪʠʝʤ 

ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʭ ʧʝʨʝʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʘʥʘʣʠʟʳ (ʪʘʙʣ. 1) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ɻʪʠʭ ʦʪʭʦʜʘʭ, ʢʘʢ ʠ ʚ  

ʢʝʜʨʦʚʳʭ ʦʨʝʰʢʘʭ, ʥʘʭʦʜʠʪʩʷ  ʤʥʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʧʦʣʝʟʥʳʭ ʜʣʷ ʞʠʚʦʪʥʳʭ. 
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ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʩʪʠ  ʢʝʜʨʦʚʦʡ ʤʫʢʠ  ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚ ʢʝʜʨʦʚʦʡ ʤʫʢʝ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ, ʦʪʩʫʪʩʪʚʫʶʪ 

ʥʠʪʨʘʪʳ ʠ ʥʘʭʦʜʷʪʩʷ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʠʤʝʶʱʠʝ ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ: 

ʧʨʦʪʝʠʥ, ʢʣʝʪʯʘʪʢʘ, ʩʘʭʘʨ, ʢʘʨʦʪʠʥ, ʢʘʣʴʮʠʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʧʦ  ʧʨʠʤʝʥʝʥʠʶ  ʢʝʜʨʦʚʦʡ  ʤʫʢʠ ʚ 

ʨʘʮʠʦʥʝ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʫʨ-ʥʝʩʫʰʝʢ ʠ ʧʫʰʥʳʭ 

ʟʚʝʨʝʡ (ʥʦʨʦʢ) ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʋ ʤʦʣʦʜʥʷʢʘ ʢ.ʨ.ʩ. 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʝʥʳ ʭʦʨʦʰʘʷ ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʘ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʜʠʘʨʝʠ. ʋ ʢʫʨ-ʥʝʩʫʰʝʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʙʘʚʢʠ ʢʝʜʨʦʚʦʡ ʤʫʢʠ ʚ ʢʦʨʤ ʦʪʤʝʯʝʥʦ 

ʫʢʨʝʧʣʝʥʠʝ ʩʢʦʨʣʫʧʳ ʷʠʮ, ʫ ʥʦʨʦʢ ï ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʭʘ ʠ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʟʚʝʨʴʢʘ (ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʰʢʫʨʳ).   

ɺ ʨʘʮʠʦʥʝ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʦʯʥʦʝ ʤʝʩʪʦ 

ʟʘʥʠʤʘʝʪ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʧʨʦʠʟʚʦʜʠʤʘʷ ʠʟ ʚʝʪʦʢ ʜʝʨʝʚʴʝʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ï 

ʭʚʦʡʥʘʷ ʤʫʢʘ [7, 8]. ʉʨʘʚʥʝʥʠʝ  ʭʚʦʡʥʦʡ  ʠ ʢʝʜʨʦʚʦʡ ʤʫʢʠ (ʪʘʙʣʠʮʘ 2) ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʦʢʘʟʘʣʦ ʨʷʜ ʜʦʩʪʦʠʥʩʪʚ 

ʤʫʢʠ, ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ.   

ʇʨʠ ʩʫʰʢʝ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ʜʣʷ ʠʭ ʧʝʨʝʨʘʙʦʪʢʝ ʚ ʤʫʢʫ 

ʧʨʠʤʝʥʷʣʘʩʴ ʫʩʪʘʥʦʚʢʘ ʩ ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʠʟʣʫʯʘʪʝʣʷʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʤ ʨʝʞʠʤʝ ʩʫʰʢʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʜʣʷ ʜʘʥʥʦʛʦ ʩʳʨʴʷ. ʇʨʠ 

ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʩʫʰʢʝ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʥʦ ʯʘʩʪʦʪʥʦ-ʧʨʝʨʳʚʥʦʤʫ ʨʝʞʠʤʫ 

ɼʘʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʀʂ-ʦʙʣʫʯʘʪʝʣʝʡ ʪʘʢ ʞʝ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʦʭʨʘʥʠʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. 

ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʫʨʦʞʘʝʚ, ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʙʳʩʪʨʦʛʦ 

ʚʳʚʦʟʘ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ʠʟ ʪʘʡʛʠ ʧʦʩʪʘʚʠʣʠ ʟʘʜʘʯʫ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʝʨʤʦʨʘʜʠʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ʫʨʦʞʘʝʚ 

ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ, ʦʩʪʘʶʱʠʭʩʷ ʚ ʪʘʡʛʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʜʠʢʦʨʘʩʪʫʱʠʝ 

ʨʘʩʪʝʥʠʷ ʧʦʚʳʰʘʶʪ ʩʚʦʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʦʩʪʘʚʘʷʩʴ ʥʝ 

ʧʝʨʝʨʘʙʦʪʘʥʥʳʤʠ  ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʛʦʜ ʠ ʙʦʣʝʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʨʘʢʨʘʩʥʳʭ ʥʘʛʨʝʚʘʪʝʣʝʡ ʧʨʠ 

ʩʫʰʢʝ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʭʨʘʥʷʪʴ ʚ 

ʧʝʨʝʨʘʙʦʪʘʥʥʦʤ ʩʳʨʴʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʦʚ ʢʝʜʨʦʚʦʡ  ʤʫʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ʚ 2002 ʛʦʜʫ 

ʠ ʧʨʦʚʝʨʝʥʥʦʡ ʚ 2013 ʛʦʜʫ, ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ ʀʂ-ʦʙʣʫʯʝʥʠʝʤ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ ʭʦʨʦʰʦ ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. ɺ ʦʪʥʦʰʝʥʠʠ ʭʚʦʡʥʦʡ ʤʫʢʠ ʪʘʢʠʭ ʜʘʥʥʳʭ ʥʝʪ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ  ʧʨʠ ʩʫʰʢʝ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ 

ʰʠʰʝʢ ʫʨʦʞʘʝʚ ʨʘʟʥʳʭ ʣʝʪ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʠʭ ʚ ʢʝʜʨʦʚʫʶ ʤʫʢʫ, 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʨʝʞʠʤ  ʩʫʰʢʠ ʙʫʜʝʪ ʧʦʣʫʯʝʥ  ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʠʥʥʦ-

ʚʦʣʥʦʚʳʭ ʠʥʬʨʘʢʨʘʩʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ, ʧʨʠʯʸʤ ʩʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʩʤʝʱʘʝʪʩʷ ʚ 

ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʚʦʣʥʳ [6]. 
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ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ   

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʢʝʜʨʦʚʦʡ ʤʫʢʠ 
 

ʕʣʝʤʝʥʪ ʉʦʜʝʨʞʘʥʠʝ, ʤʛ/ʛ ʕʣʝʤʝʥʪ ʉʦʜʝʨʞʘʥʠʝ, ʤʛ/ʛ 

Si  

ɸ1  

Mg ʉʘ 

 Fe Na  

ʂ 

 ʈ  

ɺ 

ʄʧ Ti  

Zn  

Pb  

ʉʠ 

 ɺʘ  

Sr 

21  

4.1 

 7  

5.8  

4.2  

1.6  

104  

8 

 0.12 0.35  

0.4  

0.37 0.035 0.05 0.05 

0.02 

Li   

Ni  

ʉʦ  

V  

ʉʛ ʄʦ Sn 

 Be Sc 

 Ga 

Ag Cd As 

 Zr  

Y 

0.003  

0.015 0.0006 0.004  

0.008 0.0007 0.0003 

0.00025 0.00045 0.001 

0.00012 0.0005 0.025  

0.02  

0.0025 

He ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ (ʤʛ/): Sb<0.003; Bi<0.0002;  Ge<0.0002; 

La<0.002; Nb<0.001; Yb<0.0025. 

 

ɺ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ʙʳʣʦ ʚʳʷʚʣʝʥʦ: ʧʦ ʩʚʦʝʡ 

ʩʪʨʫʢʪʫʨʝ ʦʪʭʦʜʳ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʣʣʦʠʜʥʦ-ʧʦʨʠʩʪʳʤ 

ʚʝʱʝʩʪʚʘʤ. ʂʨʦʤʝ ʩʚʦʙʦʜʥʦʡ ʠ ʩʚʷʟʘʥʥʦʡ ʚʣʘʛʠ ʚ ʵʪʠʭ  ʦʪʭʦʜʘʭ, ʢʘʢ ʠ ʚ ʩʘʤʠʭ 

ʢʝʜʨʦʚʳʭ ʦʨʝʰʢʘʭ, ʩʦʜʝʨʞʘʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʤʦʣʳ ʠ ʵʬʠʨʥʳʝ ʚʝʱʝʩʪʚʘ. ɼʘʚʥʦ 

ʠʟʚʝʩʪʥʦ ʠ ʜʦʢʘʟʘʥʦ ʩ ʤʝʜʠʮʠʥʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ  ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʬʠʪʦʥʮʠʜʦʚ ʣʝʩʦʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʣʠʩʪʚʝʥʥʳʝ ʠ ʦʩʦʙʝʥʥʦ ʭʚʦʡʥʳʝ ʜʝʨʝʚʴʷ ʚʳʜʝʣʷʶʪ ʬʠʪʦʥʮʠʜʳ. ʆʜʠʥ ʛʝʢʪʘʨ 

ʩʦʩʥʦʚʦʛʦ ʙʦʨʘ ʚʳʜʝʣʷʝʪ ʚ ʘʪʤʦʩʬʝʨʫ ʦʢʦʣʦ 5 ʢʛ. ʣʝʪʫʯʠʭ ʬʠʪʦʥʮʠʜʦʚ, ʩʥʠʞʘʷ 

ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʬʣʦʨʳ ʚ ʚʦʟʜʫʭʝ [1].  ʇʦʵʪʦʤʫ ʚ ʭʚʦʡʥʳʭ ʣʝʩʘʭ, (ʦʩʦʙʝʥʥʦ ʚ 

ʢʝʜʨʦʚʥʠʢʘʭ), ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʳ ʠ ʙʣʠʟʦʩʪʠ ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʦʚ ʚʦʟʜʫʭ ʧʨʘʢʪʠʯʝʩʢʠ ʩʪʝʨʠʣʝʥ (ʩʦʜʝʨʞʠʪ ʚʩʝʛʦ ʦʢʦʣʦ 100-300 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʥʘ 1ʤ
3
 ʚʦʟʜʫʭʘ), ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ 

ʛʠʛʠʝʥʠʩʪʦʚ, ʢʫʨʦʨʪʦʣʦʛʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ. 

ʋʯʸʥʳʝ ʀʥʩʪʠʪʫʪʘ ʣʝʩʘ ʠ ʜʨʝʚʝʩʠʥʳ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʅ ʉʉʉʈ 

ʠʟʫʯʘʣʠ ʬʠʪʦʥʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʣʝʩʦʚ ʩʠʙʠʨʩʢʦʡ ʪʘʡʛʠ. ɺ 

ʛʦʜʦʚʦʤ ʭʦʜʝ ʤʘʢʩʠʤʫʤ ʩʫʤʤʘʨʥʦʛʦ ʠ ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʦʪ 0,5 ʜʦ 0,8 

ʢɺʪ/ʤ
2
. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ɺʦʩʪʦʯʥʦʛʦ ʉʘʷʥʘ ʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʦʟʝʨʘ 

ɹʘʡʢʘʣ [5]. ʀʤʝʥʥʦ ʚ ʵʪʠʭ ʟʦʥʘʭ ʚʦʟʜʫʭ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʮʝʣʝʙʥʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʢʠ ʟʘʛʦʪʦʚʢʠ ʬʠʪʦʥʮʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʈʘʙʦʪʳ ʵʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ.  
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ʊʘʙʣʠʮʘ 2 - ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʠʢʨʦ ʠ ʤʘʢʨʦ ʵʣʝʤʝʥʪʦʚ ʭʚʦʡʥʦʡ ʠ 

ʢʝʜʨʦʚʦʡ ʤʫʢʠ 
 

ʄʠʢʨʦ ʠ ʤʘʢʨʦ ʵʣʝʤʝʥʪʳ 
ɼʦʧʫʩʪʠʤʳʝ 
ʫʨʦʚʥʠ, ʤʛ/ʛ 

ʍʚʦʡʥʘʷ ʤʫʢʘ, 
ʤʛ/ʛ 

ʂʝʜʨʦʚʘʷ ʤʫʢʘ, 
ʤʛ/ʛ 

ʅʠʪʨʘʪʳ Nʆ3 (ʤʛ/ʢʛ) 
ʅʠʪʨʠʪʳ Nʆ 2 (ʤʛ/ʢʛ) 
ʊʷʞʸʣʳʝ ʩʦʣʠ: 
- ʄʝʜʠ - - - - - - - - - - - - - - 
- ʈʪʫʪʠ - - - - - - - - - - - - -  
- ʎʠʥʢʘ - - - - - - - - - - - - - 
- ʉʚʠʥʮʘ - - - - - - - - - - -   
- ʂʘʜʤʠʷ - - - - - - - - - - -  
- ʄʳʰʴʷʢʘ - - - - - - - - -  
ɸʬʣʘʪʦʢʩʠʥ - - - - - - - - -  
2,4ɼ - - - - - - - - - - - - - - - - - -  
ʉʝʣʝʥ - - - - - - - - - - - - - - - -  
ʉʪʨʦʥʮʠʡ - - - - - - - - - - - -  
ʌʪʦʨ - - - - - - - - - - - - - - - - -  
ʄʦʣʠʙʜʝʥ - - - - - - - - - - - -  
ɺʣʘʞʥʦʩʪʴ - - - - - - - - - - - 
ʊʝʤʧʝʨʘʪʫʨʘ ʩʫʰʢʠ ʉ

ʆ 

1000 
10 
 
100 
0,1 
1,2 
10 
1,0 
1,0 
0,005 
ʥʝ ʜʦʧʫʩʢ. 
 ɼʦ 0,5 
 ɼʦ 0,1 
0,02 
0,01 
ʥʝ ʙʦʣʝʝ  8,0 
 

150 
2 
 
7.9 
ʥʝʪ ʜʘʥʥʳʭ 
0.262 
1.25 
ʥʝʪ ʜʘʥʥʳʭ 
0.03 
ʥʝʪ ʜʘʥʥʳʭ 
ʥʝʪ ʜʘʥʥʳʭ 
0.2 
ʥʝʪ ʜʘʥʥʳʭ 
ʥʝʪ ʜʘʥʥʳʭ 
0.009 
 
80-90 

0.0 
0.0 
 
0.5 
0.0 
0.37 
0.035 
0.0005 
0.0 
ʥʝ ʦʙʥʘʨʫʞʝʥ 
ʥʝ ʦʙʥʘʨʫʞʝʥ 
ʥʝ ʦʙʥʘʨʫʞʝʥ 
0.02 
ʥʝ ʦʙʥʘʨʫʞʝʥ 
0.0007 
 
60-90 

ʂʘʣʴʮʠʡ - - - - - - - - - - - - - - 
ʌʦʩʬʦʨ - - - - - - - - - - - - - -  
ʄʘʛʥʠʡ- - - - - - - - - - - - - -   
ʂʘʣʠʡ - - - - - - - - - - - - - - - - 
ʅʘʪʨʠʡ - - - - - - - - - - - - - - - 
ʉʝʨʘ - - - - - - - - - - - - - - - - -  
ɾʝʣʝʟʦ - - - - - - - - - - - - - - - 
ʁʦʜ - - - - - - - - - - - - - - - - - -  
ʉʘʭʘʨ (ʛ/ʢʛ) - - - - - - - - - -  
ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ ï(ʛ/ʢʛ) 
ʂʘʨʦʪʠʥ- - - - - - - - - -(ʛ/ʢʛ) 

ʅʝ ʦʛʨʘʥʠʯʝʥʦ 
 

4.6 
1.4 
1.0 
3.3 
0.2 
0.8 
12.6 
0.11 
16 
70.6 
50 

6.0 
8.0 
7.0 
104 
1.6 
ʥʝ ʦʙʥʘʨʫʞʝʥʘ 
4.2 
0.025 
32 
30 
22 

 

ʆʩʚʦʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʬʠʪʦʥʮʠʜʦʚ ʠʟ ʦʪʭʦʜʦʚ 

ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ ʠ ʢʝʜʨʦʚʦʛʦ ʧʨʦʤʳʩʣʘ ʧʨʠ ʧʦʤʦʱʠ ʫʧʨʘʚʣʷʝʤʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʙʳʣʠ ʥʘʯʘʪʳ ʚ 60-ʝ 

ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʉ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʥʘʜʦ ʙʳʣʦ ʠʟʳʩʢʘʪʴ ʪʘʢʠʝ 

ʧʨʠʥʮʠʧʳ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʜʣʷ ʚʳʙʦʨʘ ʩʳʨʴʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʝʛʦ ʬʠʪʦʥʮʠʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʠʤʠʪʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʚʳʜʝʣʝʥʠʷ ʬʠʪʦʥʮʠʜʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɸ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 90% ʟʘʥʠʤʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʕʪʠʤ ʠ ʙʳʣ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥ ʚʳʙʦʨ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʨʠ ʩʫʰʢʝ ʦʪʭʦʜʦʚ 

ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ʠ ʦʨʝʰʝʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ 

ʚʳʜʝʣʷʝʪʩʷ ʠ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʚʦʟʜʫʭʦʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʬʠʪʦʥʮʠʜʦʚ ʘʥʘʣʦʛʠʯʥʳʭ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʟʘʧʘʭʫ ʢʝʜʨʦʚʦʡ ʪʘʡʛʠ. ʇʨʦʚʝʜʸʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʧʦ ʦʪʙʦʨʫ ʬʠʪʦʥʮʠʜʦʚ  ʠʟ 
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ʦʪʚʦʜʠʤʦʛʦ ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ ʚʦʟʜʫʭʘ ʧʨʠ ʩʫʰʢʝ ʢʝʜʨʦʚʳʭ ʦʪʭʦʜʦʚ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʬʠʪʦʥʮʠʜʦʚ. 
 

 
 

ʈʠʩʫʥʦʢ 1 - ʇʨʠʙʦʨ ʀʂ-ɸʕʈʆʌʀʊ 
 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʸʥ ʧʨʠʙʦʨ ʀʂ-ɸʕʈʆʌʀʊ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ  ʚ  

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠʙʦʨ ʩʦʩʪʦʠʪ ʠʭ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ. 

ʀʥʬʨʘʢʨʘʩʥʦʛʦ (ʀʂ) ʠʟʣʫʯʘʪʝʣʷ, ʢʘʤʝʨʳ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ. ʕʪʦʪ ʧʨʠʙʦʨ ʧʦʟʚʦʣʷʝʪ ʠʤʠʪʠʨʦʚʘʪʴ 

ʧʨʠʨʦʜʥʳʡ ʬʠʪʦʦʨʛʘʥʠʯʝʩʢʠʡ ʬʦʥ ʣʝʩʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʭʦʜʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʤʝʱʸʥʥʦʛʦ ʚ ʢʘʤʝʨʫ ʀʂ-ɸʕʈʆʌʀʊʘ  ʤʦʞʥʦ 

ʠʤʠʪʠʨʦʚʘʪʴ ʧʨʠʨʦʜʥʳʡ ʬʠʪʦʦʨʛʘʥʠʯʝʩʢʠʡ ʬʦʥ ʢʝʜʨʦʚʦʛʦ ʙʦʨʘ (ʠʩʧʦʣʴʟʫʷ 

ʦʪʭʦʜʳ ʢʝʜʨʦʚʦʛʦ ʧʨʦʤʳʩʣʘ), ʩʦʩʥʦʚʦʛʦ ʙʦʨʘ, ʧʠʭʪʦʚʦʛʦ ʙʦʨʘ, ʝʣʦʚʦʛʦ ʙʦʨʘ, 

ʩʤʝʰʘʥʥʦʛʦ ʣʝʩʘ ʠ ʜʨʫʛʦʡ ʧʨʠʨʦʜʥʳʡ ʬʦʥ [5].   

ʆʙʦʙʱʘʷ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ʚ ʢʝʜʨʦʚʫʶ ʤʫʢʫ ʧʦʟʚʦʣʠʪ 

ʧʦʣʫʯʠʪʴ ʜʝʰʝʚʫʶ ʢʦʨʤʦʚʫʶ ʠ ʚʠʪʘʤʠʥʥʫʶ ʜʦʙʘʚʢʫ; 

2. ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʥʘʛʨʝʚʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʨʘʙʦʪʢʝ ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʠ 

ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʩʳʨʴʷ ʧʦʢʘʟʘʣ ʧʨʝʠʤʫʱʝʩʪʚʘ ʀʂ- ʥʘʛʨʝʚʘ; 

3. ʇʨʠ ʩʫʰʢʝ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ 

ʵʥʝʨʛʦʵʢʦʥʦʤʠʯʥʳʡ ʯʘʩʪʦʪʥʦ-ʧʨʝʨʳʚʥʳʡ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ ʀʂ ʦʙʣʫʯʝʥʠʝʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʥʝ ʠ ʜʣʠʥʥʦʚʦʣʥʦʚʳʭ ʠʟʣʫʯʘʪʝʣʝʡ. 

4. ɺ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʦʪʭʦʜʦʚ ʢʝʜʨʦʚʳʭ ʰʠʰʝʢ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʮʝʣʝʙʥʳʝ 

ʬʠʪʦʥʮʠʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ  ʠʤʠʪʠʨʦʚʘʪʴ ʧʨʠʨʦʜʥʳʡ ʬʠʪʦʦʨʛʘʥʠʯʝʩʢʠʡ ʬʦʥ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʩʳʨʴʷ; 

5. ʅʘʣʠʯʠʝ ʚ ʢʝʜʨʦʚʦʡ ʤʫʢʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʧʦʣʝʟʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ, 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʝʸ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʦʚʦʱʝʚʦʜʩʪʚʝ 

ʟʘʱʠʱʸʥʥʦʛʦ ʛʨʫʥʪʘ. 
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ʂʨʘʩʥʦʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 

 

ʅʝʜʦʩʪʘʪʢʦʤ ʩʝʤʷʥ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ ʷʚʣʷʝʪʩʷ ʠʭ ʧʣʦʪʥʘʷ ʦʙʦʣʦʯʢʘ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʘʷ ʥʘʙʫʭʘʥʠʶ ʩʝʤʷʥ. ɾʠʟʥʝʩʧʦʩʦʙʥʳʝ ʪʚʝʨʜʳʝ ʩʝʤʝʥʘ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʥʝ ʧʦʛʣʦʱʘʶʪ ʚʣʘʛʫ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʥʝ ʥʘʙʫʭʘʶʪ ʠ ʧʦʵʪʦʤʫ 

ʦʩʪʘʶʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʦʢʦʷ. ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʩʢʘʨʠʬʠʢʘʮʠʠ ʩʝʤʷʥ ʩ ʪʚʝʨʜʦʡ 

ʦʙʦʣʦʯʢʦʡ ʧʦʢʘʟʘʣ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʩʝʤʷʥ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ. ʈʘʟʨʫʰʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʢʘʚʠʪʘʮʠʠ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʠʤʠ ʠʤʧʫʣʴʩʥʳʤʠ ʜʘʚʣʝʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʛʦ 

ʪʝʣʘ. ʆʩʥʦʚʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʫʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʫʜʘʨʥʘʷ 

ʚʦʣʥʘ. ʆʥʘ ʚʦʟʥʠʢʘʝʪ ʚ ʤʦʤʝʥʪ ʟʘʭʣʦʧʳʚʘʥʠʷ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʢʘʚʝʨʥ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʢʦʟʣʷʪʥʠʢʘ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʧʦʣʝʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʦʨʤʘ, ʢʦʟʣʷʪʥʠʢ, ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ, 

ʫʣʴʪʨʘʟʚʫʢ, ʢʘʚʠʪʘʮʠʷ 

 

CAVITATIONAL MODEL OF DESTRUCTION OF THE SURFACE OF SEEDS 
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The disadvantage of seeds of perennial legumes is their thick shell, pre-obstruction swelling 

seeds. Viable hard seeds under favorable conditions for germination does not absorb moisture and 
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thus do not swell and, thus remain in a state of organic rest. The analysis of methods of a 

skarifikation of seeds with a firm cover showed expediency of ultrasonic processing as the most 

effective from the point of view of preservation of seeds and environmental friendliness. The 

destroying action of cavitation is caused by the high pulse pressures arising on a surface of a solid 

body. The major operating factor in the course of destruction is the micro percussion wave arising 

at the time of a slamming of cavitational cavities. Results of processing of seeds of a goat's rue by 

an ultrasonic field are presented in article. 

Key words: plant fodder, goat's rue, preseeding processing of seeds, ultrasound, cavitation 
 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʧʨʦʯʥʦʡ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʶʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʦʨʤʘ, ʜʦʣʷ ʠʭ ʚ ʦʙʱʝʤ 

ʢʦʨʤʦʚʦʤ ʙʘʣʘʥʩʝ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 90 %. ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʵʪʦʡ ʛʨʫʧʧʳ ʢʦʨʤʦʚ 

ï ʧʦʣʝʚʦʝ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ; ʦʥʦ ʜʘʝʪ ʙʦʣʝʝ 70 % ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʢʦʨʤʦʚ. 

ʂʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʤʥʦʛʦʣʝʪʥʠʤ ʙʦʙʦʚʳʤ ʢʦʨʤʦʚʳʤ 

ʢʫʣʴʪʫʨʘʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

ʤʦʞʝʪ ʨʘʩʪʠ ʚʦ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ, ʭʦʣʦʜʦʩʪʦʡʢʠʡ, 

ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʳʤ ʜʦʣʛʦʣʝʪʠʝʤ ï 10-15 ʣʝʪ, ʜʘʝʪ ʧʦ 2-3 ʧʦʣʥʦʮʝʥʥʳʭ 

ʫʢʦʩʘ ʚ ʛʦʜ (ʟʘ ʜʚʘ ʫʢʦʩʘ ï ʜʦ 60-70 ʪ/ʛʘ ʟʝʣʝʥʥʦʡ ʤʘʩʩʳ, 10-15 ʪ/ʛʘ ʩʝʥʘ ʚ ʛʦʜ), 

ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʠ ʨʘʥʥʝʝ ʦʪʨʘʩʪʘʥʠʝ ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪ ʙʝʣʦʢ ʟʘ 

ʩʯʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ ʚʦʟʜʫʭʘ, ʙʝʟ ʟʘʪʨʘʪ ʵʥʝʨʛʦʝʤʢʠʭ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʩʝʤʷʥ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ ʷʚʣʷʝʪʩʷ ʠʭ ʧʣʦʪʥʘʷ 

ʦʙʦʣʦʯʢʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʘʷ ʥʘʙʫʭʘʥʠʶ ʩʝʤʷʥ. ɾʠʟʥʝʩʧʦʩʦʙʥʳʝ ʪʚʝʨʜʳʝ ʩʝʤʝʥʘ 

ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʥʝ ʧʦʛʣʦʱʘʶʪ ʚʣʘʛʫ ʠ ʚʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʥʝ ʥʘʙʫʭʘʶʪ ʠ ʧʦʵʪʦʤʫ ʦʩʪʘʶʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʦʢʦʷ. ɼʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʝʤʷʥ ʠ ʧʘʨʪʠʡ ʧʨʦʮʝʥʪ ʪʚʝʨʜʳʭ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 60% ʜʦ 

80%. ʇʦʵʪʦʤʫ ʠʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʢʘʨʠʬʠʮʠʨʦʚʘʪʴ, ʪʦ ʝʩʪʴ ʥʘʨʫʰʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴ 

ʦʙʦʣʦʯʢʠ [1]. 

ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʩʢʘʨʠʬʠʢʘʮʠʠ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ: 

ʤʝʭʘʥʠʯʝʩʢʠʡ ï ʩʢʘʨʠʬʠʢʘʮʠʷ ʠ ʠʤʧʘʢʮʠʷ ʩʝʤʷʥ; ʭʠʤʠʯʝʩʢʠʡ ï ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 

ʢʨʝʧʢʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ; ʪʝʨʤʠʯʝʩʢʠʡ ï ʧʨʦʛʨʝʚʘʥʠʝ ʠ ʧʨʦʤʦʨʘʞʠʚʘʥʠʝ ʩʝʤʷʥ; 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ï ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʧʦʣʝ [1]. 

ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʩʢʘʨʠʬʠʢʘʮʠʠ ʩʝʤʷʥ ʩ ʪʚʝʨʜʦʡ ʦʙʦʣʦʯʢʦʡ ʧʦʢʘʟʘʣ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʩʝʤʷʥ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʠʠ ʨʘʟʨʫʰʝʥʠʷ ʪʚʝʨʜʦʡ ʦʙʦʣʦʯʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʷʚʣʝʥʠʝ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʘʚʠʪʘʮʠʠ ʚ ʚʦʜʝ. ʈʘʟʨʫʰʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʢʘʚʠʪʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚʳʩʦʢʠʤʠ ʠʤʧʫʣʴʩʥʳʤʠ ʜʘʚʣʝʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʛʦ 

ʪʝʣʘ ʆʩʥʦʚʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʫʰʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʤʠʢʨʦʫʜʘʨʥʘʷ ʚʦʣʥʘ, ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʤʦʤʝʥʪ ʟʘʭʣʦʧʳʚʘʥʠʷ ʢʘʚʠʪʘʮʠʦʥʥʳʭ 

ʢʘʚʝʨʥ. 
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ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʘ ʢʘʚʠʪʘʮʠʦʥʥʦʡ ʵʨʦʟʠʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʥʘʣʠʯʠʝ ʠʥʦʨʦʜʥʳʭ ʚʢʣʶʯʝʥʠʡ ʚ ʞʠʜʢʦʩʪʴ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. 

ɾʠʜʢʦʩʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʨʘʟʣʠʯʥʳʭ ʤʘʣʝʥʴʢʠʭ ʧʫʟʳʨʴʢʦʚ, ʩʣʫʞʘʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʟʘʨʦʜʳʰʝʡ. ɹʦʣʴʰʠʝ 

ʩʚʦʙʦʜʥʳʝ ʧʫʟʳʨʴʢʠ ʨʘʚʥʦʚʝʩʥʦ ʧʦʜʥʠʤʘʶʪʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʤʘʣʳʝ ʠʩʯʝʟʘʶʪ 

ʚʩʣʝʜʩʪʚʠʝ ʨʘʩʪʚʦʨʝʥʠʷ ʚ ʞʠʜʢʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ, ʫʜʘʝʪʩʷ ʚʳʟʚʘʪʴ ʢʘʚʠʪʘʮʠʶ ʚ ʞʠʜʢʦʩʪʠ, ʦʪʩʪʦʷʚʰʝʡʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʜʥʝʡ, ʧʨʠʯʝʤ ʯʘʩʪʦ ʪʨʝʙʫʝʤʘʷ ʘʤʧʣʠʪʫʜʘ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʩʝʛʦ ʚ 2-3 ʨʘʟʘ 

ʧʨʝʚʳʰʘʝʪ ʪʫ ʘʤʧʣʠʪʫʜʫ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʥʝʦʙʭʦʜʠʤʘ ʚ ʥʘʯʘʣʝ [2]. 

ʅʘʠʙʦʣʝʝ ʧʨʘʚʜʦʧʦʜʦʙʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʵʪʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʨʦʜʳʰʝʡ 

ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ɻʘʨʚʝʝʤ ʠ ʜʨ. [3]. ʆʯʝʥʴ ʤʘʣʝʥʴʢʠʝ ʛʘʟʦʚʳʝ ʧʫʟʳʨʴʢʠ 

ʤʦʛʫʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ ʚ ʪʨʝʱʠʥʘʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʤʘʣʳʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, 

ʚʟʚʝʰʝʥʥʳʭ ʚ ʞʠʜʢʦʩʪʠ. ʈʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʫ, ʚ ʢʦʪʦʨʦʡ 

ʩʚʦʙʦʜʥʳʝ ʩʬʝʨʠʯʝʩʢʠʝ ʧʫʟʳʨʴʢʠ ʠʩʯʝʟʘʶʪ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ, ʥʦ ʚ 

ʢʦʪʦʨʦʡ ʤʘʣʳʝ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʝʩʪʘʤʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʟʘʨʦʜʳʰʝʡ 

ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ʅʘʯʘʣʦ ʢʘʚʠʪʘʮʠʠ ʟʘ ʩʯʝʪ ʵʪʠʭ 

ʚʢʣʶʯʝʥʠʡ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʜʘʚʣʝʥʠʝ ʠʤʝʝʪ ʩʭʦʜʩʪʚʦ ʩ ʷʚʣʝʥʠʝʤ, ʥʦʩʷʱʠʤ 

ʥʘʟʚʘʥʠʝ ʢʠʧʝʥʠʝ ʥʘ ʟʘʨʦʜʳʰʘʭ. ʇʨʠ ʪʘʢʦʤ ʢʠʧʝʥʠʠ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ ʚʳʟʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʧʫʟʳʨʴʢʦʚ ʜʘʞʝ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʣʦʤ ʯʠʩʣʝ ʪʨʝʱʠʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʛʘʟ. ɽʩʣʠ 

ʞʠʜʢʦʩʪʴ ʥʝ ʩʤʘʯʠʚʘʝʪ ʪʚʝʨʜʦʝ  ʪʝʣʦ, ʪʦ ʧʫʟʳʨʝʢ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ 

ʫʛʣʫʙʣʝʥʠʠ ʚ ʪʝʯʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʪʘʙʠʣʠʟʘʮʠʷ ʛʘʟʘ ʚ ʢʦʥʠʯʝʩʢʦʤ ʫʛʣʫʙʣʝʥʠʠ 
 

ɻʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʤʝʞʜʫ ʞʠʜʢʦʩʪʴʶ ʠ ʛʘʟʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʢʦʥʫʩʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʜʠʫʩʦʤ ʢʨʠʚʠʟʥʳ R. ʋʛʦʣ ʚ ʞʠʜʢʦʩʪʠ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʞʠʜʢʦʩʪʠ ʠ ʪʚʝʨʜʳʤ ʪʝʣʦʤ ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʫʛʣʦʤ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ɗ. ʋʛʦʣ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʝʜʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ɗŬ, 

ɗr, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʫʚʝʣʠʯʝʥʠʶ ʠ ʫʤʝʥʴʰʝʥʠʶ ʧʫʟʳʨʴʢʘ. ɽʩʣʠ ʛʨʘʥʠʮʘ 

ʨʘʟʜʝʣʘ ʚʭʦʜʠʪ ʚ ʢʦʥʫʩ, ʪʦ ɗ ʙʫʜʝʪ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ ɗŬ, ʝʩʣʠ ʞʝ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ 

ʚʳʭʦʜʠʪ ʠʟ ʢʦʥʫʩʘ, ʪʦ ɗ ʙʫʜʝʪ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ ɗr. ʋʛʣʳ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ɗŬ ʠ 
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ɗr ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʜʘʥʥʫʶ ʧʘʨʫ ʞʠʜʢʦʩʪʴ - ʪʚʝʨʜʦʝ ʪʝʣʦ. ʕʪʠ ʫʛʣʳ ʦʧʨʝʜʝʣʷʶʪ 

ʚʦʟʤʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʜʣʷ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʧʨʠ ʜʘʥʥʦʤ ʜʘʚʣʝʥʠʠ pL ʚ 

ʞʠʜʢʦʩʪʠ ʠ ʨʘʚʥʦʚʝʩʥʦʤ ʜʘʚʣʝʥʠʠ pʝ ʛʘʟʘ, ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʞʠʜʢʦʩʪʠ. 

ɽʩʣʠ ʫʛʦʣ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ɗŬ ʤʝʥʴʰʝ ˊ/2, ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʞʠʜʢʦʩʪʴ 
ʩʤʘʯʠʚʘʝʪ ʪʚʝʨʜʦʝ ʪʝʣʦ; ʧʨʠ ʵʪʦʤ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʚʦʛʥʫʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʰʠʥʳ 

ʢʦʥʫʩʘ, ʘ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʚʥʫʪʨʠ ʢʦʥʫʩʘ ʙʦʣʴʰʝ ʜʘʚʣʝʥʠʷ ʚ ʞʠʜʢʦʩʪʠ ʥʘ ʚʝʣʠʯʠʥʫ 

2ů/R. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʛʘʟ ʨʘʩʪʚʦʨʷʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʟʘʨʦʜʳʰʘ. 

ɽʩʣʠ ʫʛʦʣ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ɗŬ ʙʦʣʴʰʝ ˊ/2, ʪʦ ʞʠʜʢʦʩʪʴ ʥʝ ʩʤʘʯʠʚʘʝʪ ʪʚʝʨʜʦʝ 
ʪʝʣʦ, ʘ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʩʪʘʥʦʚʠʪʩʷ ʚʳʧʫʢʣʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʰʠʥʳ; ʧʨʠ ʵʪʦʤ 

ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʚ ʢʦʥʫʩʝ ʚʩʝʛʜʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʞʠʜʢʦʩʪʠ, ʥʘ ʚʝʣʠʯʠʥʫ 2ů/R. ɽʩʣʠ 

ʫʛʦʣ ɗ ʚʥʘʯʘʣʝ ʤʝʥʴʰʝ, ʯʝʤ ɗŬ, ʪʦ ʛʘʟ ʨʘʩʪʚʦʨʷʝʪʩʷ ʠ ʚʳʟʚʘʥʥʦʝ ʵʪʠʤ ʠʟʤʝʥʝʥʠʝ 
ʦʙʲʝʤʘ ʟʘʩʪʘʚʣʷʝʪ ʛʨʘʥʠʮʫ ʨʘʟʜʝʣʘ ʙʳʪʴ ʚʳʧʫʢʣʦʡ, ʧʦʢʘ ʧʦʣʥʦʝ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʥʝ 

ʩʪʘʥʝʪ ʨʘʚʥʳʤ ʨʘʚʥʦʚʝʩʥʦʤʫ ʜʘʚʣʝʥʠʶ pʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʨʦʜʳʰ ʚ ʢʦʥʫʩʝ ʤʦʞʝʪ 
ʦʩʪʘʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʜʠʬʬʫʟʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 

ʇʨʠ ʧʦʥʠʞʝʥʠʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʩʪʘʥʦʚʠʪʩʷ 

ʤʝʥʝʝ ʚʳʧʫʢʣʦʡ ʠ ʤʦʞʝʪ ʩʪʘʪʴ ʜʘʞʝ ʚʦʛʥʫʪʦʡ. ʆʜʥʘʢʦ ʨʘʚʥʦʚʝʩʠʝ ʚʩʝ ʞʝ 

ʚʦʟʤʦʞʥʦ, ʧʦʢʘ ɗ ʦʩʪʘʝʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ɗr. ɽʩʣʠ ʧʦʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘʩʪʦʣʴʢʦ 

ʚʝʣʠʢʦ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ, ʪʦ ʟʘʨʦʜʳʰ ʥʘʯʠʥʘʝʪ 

ʨʘʩʰʠʨʷʪʴʩʷ ʚʟʨʳʚʦʦʙʨʘʟʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʘʷ ʧʦʣʦʩʪʴ. 

ʈʘʚʥʦʚʝʩʥʦʝ ʜʘʚʣʝʥʠʝ pʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʘʚʣʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʛʘʟ, 

ʨʘʩʪʚʦʨʝʥʥʳʡ ʚ ʞʠʜʢʦʩʪʠ, ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʚʥʦʚʝʩʠʷ. ɽʩʣʠ ʧʦʣʥʦʝ 

ʜʘʚʣʝʥʠʝ ʚ ʛʘʟʦʚʦʤ ʟʘʨʦʜʳʰʝ ʙʦʣʴʰʝ pʝ, ʪʦ ʛʘʟ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʞʠʜʢʦʩʪʠ. ɽʩʣʠ 

ʜʘʚʣʝʥʠʝ ʚ ʟʘʨʦʜʳʰʝ ʤʝʥʴʰʝ pʝ, ʪʦ ʛʘʟ ʜʠʬʬʫʥʜʠʨʫʝʪ ʚ ʟʘʨʦʜʳʰ ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʨʘʚʥʦʚʝʩʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʜʘʞʝ ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʞʠʜʢʦʩʪʠ ʙʦʣʴʰʝ 

pʝ, ʜʘʚʣʝʥʠʝ ʚ ʟʘʨʦʜʳʰʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʚ ʢʦʥʠʯʝʩʢʦʤ ʫʛʣʫʙʣʝʥʠʠ, ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʚʥʦ pʝ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʤʝʞʜʫ ʛʘʟʦʤ ʠ ʞʠʜʢʦʩʪʴʶ ʚʳʧʫʢʣʘʷ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʦʧʳʪ ʧʦ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʧʦʣʝʤ. ɼʣʷ ʦʧʳʪʘ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʚʘʥʥʘ 

çELMASONICè ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʴʶ ʈ = 0,04 ʢɺʪ ʠ ʯʘʩʪʦʪʦʡ ʦʟʚʫʯʠʚʘʥʠʷ f = 

35 ʢɻʮ. ʉ ʮʝʣʴʶ ʫʩʠʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʢʘʚʠʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ɻʘʨʚʝʷ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʛʘʟʦʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʨʝʩʩʦʨ SCHEGO 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ 0,005 ʢɺʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 4 ʣ/ʤʠʥ ʜʘʚʣʝʥʠʝ ʜʦ 200 

ʤɹʘʨ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʩʝʤʴ ʧʘʨʪʠʡ ʩʝʤʷʥ ʧʦ 50 ʰʪʫʢ ʢʘʞʜʘʷ ʠ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʚʘʥʥʝ 

ʚ ʪʝʯʝʥʠʠ 12,5 ʤʠʥʫʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʨʝʩʩʦʨʘ. ʅʘʙʣʶʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʠʢʨʦʩʢʦʧʘ ʩ 100 ʢʨʘʪʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ. ɹʳʣʦ ʧʦʩʯʠʪʘʥʦ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʱʠʥ ʚ ʢʘʞʜʦʡ ʧʘʨʪʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʦʙʱʝʥʥʳʝ ʚ ʛʨʘʬʠʢʝ, 

ʠʟʦʙʨʘʞʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʪʨʝʱʠʥ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ 
 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ ʚ ʩʝʤʝʥʘʭ ʢʦʟʣʷʪʥʠʢʘ-

ʚʦʩʪʦʯʥʦʛʦ. ɼʣʷ ʨʠʩʫʥʢʘ 3ʘ ʭʘʨʘʢʪʝʨʝʥ ʵʬʬʝʢʪ ʟʘʨʦʞʜʝʥʠʷ ʪʨʝʱʠʥ; ʥʘ ʨʠʩʫʥʢʝ 

3ʙ ʧʦʢʘʟʘʥʦ ʧʦʷʚʣʝʥʠʝ ʯʝʨʥʳʭ ʪʦʯʝʢ, ʩʚʷʟʘʥʥʦʝ ʩ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ 

ʜʝʬʦʨʤʘʮʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʤʝʥʠ; ʥʘ ʨʠʩʫʥʢʝ 3ʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʣʘʩʪʴ ʨʘʟʚʠʪʠʷ 

ʪʨʝʱʠʥʳ ʚ ʚʠʜʝ ʦʙʣʘʩʪʠ ʯʝʨʥʳʭ ʪʦʯʝʢ; ʥʘ ʨʠʩʫʥʢʝ 3 ʛ ʧʦʢʘʟʘʥʦ ʧʦʷʚʣʝʥʠʝ 

ʪʨʝʱʠʥʳ. 

 
ʘ 

 
ʙ 

 
ʚ 

 
ʛ 

ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ 



29 
 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʘʚʠʪʘʮʠʠ ʜʣʷ ʥʘʨʫʰʝʥʠʷ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʤʝʥʠ. 
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ʀʨʢʫʪʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

 

ʄʝʤʙʨʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʜʝʣʝʥʠʷ ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʩʨʝʜ ʩʝʛʦʜʥʷ ʥʘʯʠʥʘʶʪ 

ʟʘʥʠʤʘʪʴ ʧʨʦʯʥʦʝ ʤʝʩʪʦ ʚ ʘʨʩʝʥʘʣʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ  ʧʨʦʙʣʝʤʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʳʩʦʢʠʭ 

ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʥʘ  ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʝʤʙʨʘʥʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʨʠʯʠʥʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʧʨʠ ʨʝʘʣʴʥʦʡ 

ʨʘʙʦʪʝ ʤʝʤʙʨʘʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʩʯʝʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ɺ ʯʘʩʪʠ ʨʘʩʭʦʜʦʚ ʚʦʜʳ 

ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʜʦʣʴʰʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʯʠʩʪʦʪʫ ʤʝʤʙʨʘʥ ʩ ʧʦʤʦʱʴʶ ʧʦʜʙʦʨʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʤʳʚʦʢ. 

ʂʣʶʯʠʚʳʝ ʩʣʦʚʘ:ʏʠʩʪʘʷ ʚʦʜʘ, ʤʝʤʙʨʘʥʘ, ʨʘʟʜʝʣʝʥʠʝ, ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʢʘʧʠʪʘʣʴʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ. 
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Research Irkutsk State Technical University, Irkutsk, Russia 

 

Membrane technologies of division of liquid and gaseous environments start holding a firm 

place in an arsenal of industrial technological processes, including in agriculture today. In article 

the analysis of a problem of existence of high expenses of water for own needs is carried out at 

operation of the combined membrane installations on production and in agriculture. Various reasons 

influencing increase in expenses of an amount of water at own needs during the real work of 

membrane systems in comparison with calculated values are considered. Regarding expenses of 

water it is necessary as it is possible to maintain more long purity of membranes by means of 

selection of optimum composition of reagents for carrying out complex chemical washings. 

Key words: Clear water, membrane, division, transmembrane pressure, capital and operational 

expenditure. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ ʧʦʪʨʝʙʥʦʩʪʴ  ʚ ʯʠʩʪʦʡ ʚʦʜʝ. ʇʨʠ 

ʵʪʦʤ ʫʜʦʨʦʞʘʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʧʠʪʴʝʚʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ ʚ ʨʘʟʣʠʯʥʳʭ 
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ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʥʦʚʳʭ, 

ʵʬʬʝʢʪʠʚʥʳʭ,  ʢʦʤʧʘʢʪʥʳʭ, ʧʨʦʩʪʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʚʦʜʳ. ʂ 

ʯʠʩʣʫ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʧʦʜʛʦʪʦʚʢʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʦʪʥʦʩʷʪʩʷ ʤʝʤʙʨʘʥʥʳʝ ʤʝʪʦʜʳ. 

ʄʝʤʙʨʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʜʝʣʝʥʠʷ ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʩʨʝʜ ʩʝʛʦʜʥʷ 

ʥʘʯʠʥʘʶʪ ʟʘʥʠʤʘʪʴ ʧʨʦʯʥʦʝ ʤʝʩʪʦ ʚ ʘʨʩʝʥʘʣʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʩʫʱʝʩʪʚʫʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʳʰʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʤʝʤʙʨʘʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ.  

ʅʘʤʠ ʙʳʣ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʨʘʙʦʪʳ 4 ʫʩʪʘʥʦʚʦʢ ʧʨʝʜʦʯʠʩʪʢʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʤʝʤʙʨʘʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʥʘ ʚʦʜʘʭ ʨʝʢ 

ɸʥʛʘʨʳ ʠ ʆʢʠ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʳ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʫʩʪʘʥʦʚʦʢ.  
 

ʊʘʙʣʠʮʘ 1 - ɺʠʜʳ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʤʝʤʙʨʘʥʥʳʭ ʫʩʪʘʥʦʚʦʢ 
 

ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 

ʫʩʪʘʥʦʚʢʠ 
ɺʠʜ ʬʠʣʴʪʨʘʮʠʠ 

ʀʩʧʦʣʴʟʫʝʤʳʝ 

ʤʝʤʙʨʘʥʥʳʝ ʵʣʝʤʝʥʪʳ 

ʀʩʭʦʜʥʳʡ 

ʚʦʜʦʠʩʪʦʯʥʠʢ 

ʋʩʪʘʥʦʚʢʘ ˉ1 ʄʠʢʨʦʬʠʣʴʪʨʘʮʠʷ MOTIMO (ʂʠʪʘʡ) ʨʝʢʘ ɸʥʛʘʨʘ 

ʋʩʪʘʥʦʚʢʘ ˉ2 ʋʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ IMT (ʅʠʜʝʨʣʘʥʜʳ) ʨʝʢʘ ʆʢʘ 

ʋʩʪʘʥʦʚʢʘ ˉ3 ʋʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ Inge AG (ɻʝʨʤʘʥʠʷ) ʨʝʢʘ ɸʥʛʘʨʘ 

ʋʩʪʘʥʦʚʢʘ ˉ4 ʋʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ Inge AG (ɻʝʨʤʘʥʠʷ) ʨʝʢʘ ɸʥʛʘʨʘ 
 

ɸʥʘʣʠʟ ʫʩʪʘʥʦʚʦʢ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

- ʉʝʣʝʢʪʠʚʥʦʩʪʴ. 

- ʇʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʥʘ ʤʝʤʙʨʘʥʝ (ʧʨʠʚʝʜʝʥ ʩ ʧʝʨʠʦʜʘ ʧʫʩʢʘ ʫʩʪʘʥʦʚʦʢ). 

- ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ (ʢʦʥʚʝʨʩʠʷ). 

ʀʜʝʘʣʴʥʘʷ ʤʝʤʙʨʘʥʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʧʦʨʳ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘ ʠ ʦʪʩʝʢʘʪʴ 

ʚʩʝ ʯʘʩʪʠʮʳ, ʠʤʝʶʱʠʡ ʙʦʣʴʰʠʡ ʨʘʟʤʝʨ. ɽʝ ʨʝʡʪʠʥʛ ʩʦʚʧʘʜʘʝʪ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʨʘʟʤʝʨʦʤ ʫʜʘʣʷʝʤʳʭ ʯʘʩʪʠʮ. ɺ ʨʝʘʣʴʥʳʭ ʤʝʤʙʨʘʥʘʭ ʚʩʝʛʜʘ ʠʤʝʝʪʩʷ ʨʘʟʙʨʦʩ 

ʨʘʟʤʝʨʦʚ ʧʦʨ, ʠ ʯʝʤ ʦʥ ʤʝʥʴʰʝ, ʪʝʤ ʢʘʯʝʩʪʚʝʥʥʝʝ ʠ ʜʦʨʦʞʝ ʤʝʤʙʨʘʥʘ. 

ɼʣʷ ʪʘʢʠʭ ʤʝʤʙʨʘʥ ʨʝʡʪʠʥʛ ʚʩʝʛʜʘ ʙʦʣʴʰʝ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʧʦʨ. ɼʣʷ ʝʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʨʘʩʪʚʦʨʳ ʩ ʯʘʩʪʠʮʘʤʠ ʨʘʟʥʦʛʦ 

ʨʘʟʤʝʨʘ. ʋʩʣʦʚʥʦ ʟʘ ʨʝʡʪʠʥʛ ʤʝʤʙʨʘʥʳ ʧʨʠʥʠʤʘʶʪ ʨʘʟʤʝʨ ʯʘʩʪʠʮ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʤʝʤʙʨʘʥʳ ʩʦʩʪʘʚʣʷʝʪ 90-99.5%.  

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ  ʟʥʘʯʝʥʠʷ ʩʝʣʝʢʪʠʚʥʦʩʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʨʝʘʣʴʥʳʭ ʤʝʤʙʨʘʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʝʜʦʯʠʩʪʢʠ ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

(ʦʢʠʩʣʷʝʤʦʩʪʴ, ʤʫʪʥʦʩʪʴ, ʞʝʣʝʟʦ). 
 

ʊʘʙʣʠʮʘ 2 -  ʉʨʝʜʥʷʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʴʥʳʭ ʤʝʤʙʨʘʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʟʘ ʛʦʜʦʚʦʡ 

ʧʝʨʠʦʜ ʨʘʙʦʪʳ 
 

ʋʩʪʘʥʦʚʢʘ ʆʢʠʩʣʷʝʤʦʩʪʴ ʄʫʪʥʦʩʪʴ ɾʝʣʝʟʦ 
ʉʨʝʜʥʷʷ ʦʙʱʘʷ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ 

ʋʩʪʘʥʦʚʢʘ ˉ1 44.9 100 82.6 75.8 

ʋʩʪʘʥʦʚʢʘ ˉ2 37 89.2 86.9 71.03 

ʋʩʪʘʥʦʚʢʘ ˉ3 56.9 85.9 55.5 66.1 
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ɼʘʥʥʳʝ ʧʦ ʫʩʪʘʥʦʚʢʠ ˉ4 ʦʪʩʫʪʩʪʚʫʶʪ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ,  ʯʪʦ 

ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʩʨʝʜʥʝʡ ʩʝʣʝʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ 

ʫʩʪʘʥʦʚʢʘ ˉ1, ʭʦʪʷ ʦʥʘ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʦʥʥʦʡ, ʠʤʝʶʱʠʡ ʨʘʟʤʝʨ ʧʦʨ 

ʙʦʣʴʰʠʡ, ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʤʝʤʙʨʘʥ. 

ɼʘʥʥʳʡ ʬʘʢʪ ʷʚʣʷʝʪʩʷ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ ʠʩʭʦʜʷ ʠʟ ʢʣʘʩʩʠʬʠʢʘʮʠʠ  ʚʠʜʦʚ 

ʤʝʤʙʨʘʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ  ʪʝʦʨʠʠ ʤʝʤʙʨʘʥ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʨʘʟʤʝʨ ʧʦʨ 

ʫʩʪʘʥʦʚʢʠ ˉ1 ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ ʨʘʟʤʝʨʘ ʧʦʨ ʦʩʪʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʩʦʩʪʘʚʣʷʝʪ 

0.2 ʤʢʤ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

(ʩʝʣʝʢʪʠʚʥʦʩʪʴ) ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ ʯʝʤ ʫ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʤʝʤʙʨʘʥ. 

ʆʜʥʘʢʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ 

ʢʘʨʪʠʥʘ. 

ɸʥʘʣʠʟ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʢʘʟʘʣ ʝʛʦ ʫʚʝʣʠʯʝʥʠʝ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʠ ʫʜʝʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʝʤʙʨʘʥ 

ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʘʨʝʥʠʷ ʤʝʤʙʨʘʥ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩ ʧʝʨʠʦʜʘ ʧʫʩʢʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʥʳʝ 

ʟʘʤʝʥʳ ʤʝʤʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʫʩʪʘʥʦʚʢʝ ˉ4. 

ʀʟ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟʤʝʥʝʥʠʷ  ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ:  ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʤ ʜʘʚʣʝʥʠʝʤ  ʥʘ ʦʢʦʥʯʘʥʠʝ 2013 ʛʦʜʘ 

ʦʙʣʘʜʘʝʪ ʫʩʪʘʥʦʚʢʘ ˉ1, ʦʜʥʘʢʦ, ʩ ʧʝʨʠʦʜʘ ʧʫʩʢʘ (2010 ʛʦʜʘ), ʥʘ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʝ 

ʥʝ ʙʳʣʦ ʥʠ ʦʜʥʦʡ ʟʘʤʝʥʳ ʤʝʤʙʨʘʥʥʳʭ ʬʠʣʴʪʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʫʩʪʘʥʦʚʢʠ ˉ4, ʛʜʝ ʧʦʩʣʝ 3 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ ʙʳʣʠ ʟʘʤʝʥʝʥʳ 

ʚʩʝ ʵʣʝʤʝʥʪʳ. 
 

 
 

ʈʠʩʫʥʦʢ  1 ï ʀʟʤʝʥʝʥʠʝ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

 

ɺ ʨʘʩʯʝʪʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʨʘʩʭʦʜʳ ʚʦʜʳ ʥʘ 

ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʤʳʚʢʠ ʤʝʤʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʵʪʦʤʫ ʧʦʪʝʨʷʤʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ 
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ʥʫʞʜʳ ʧʦ ʵʪʠʤ ʧʦʟʠʮʠʷʤ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʤʝʤʙʨʘʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʉʘʤʳʤ ʚʳʩʦʢʠʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʂʇɼ ʦʙʣʘʜʘʝʪ  ʫʩʪʘʥʦʚʢʘ ˉ2. ʕʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʦʟʚʨʘʪʘ ʦʩʚʝʪʣʝʥʥʦʡ ʚʦʜʳ ʦʙʨʘʪʥʳʭ ʧʨʦʤʳʚʦʢ ʧʦʩʣʝ 

ʦʪʩʪʘʠʚʘʥʠʷ ʚ ʙʘʢʘʭ-ʦʪʩʪʦʡʥʠʢʘʭ ʚ ñʛʦʣʦʚʫ ʫʩʪʘʥʦʚʢʠò. ɿʜʝʩʴ ʠʛʨʘʶʪ ʩʚʦʶ 

ʨʦʣʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʰʝʥʠʷ ʢʦʤʧʦʥʦʚʢʠ ʩʭʝʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʥʦ ʜʘʞʝ ʙʝʟ 

ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 98.5%. ʊʘʢʞʝ ʭʦʨʦʰʠʤ ʟʥʘʯʝʥʠʝʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ ʦʙʣʘʜʘʝʪ 

ʫʩʪʘʥʦʚʢʘ ˉ1 ʟʘ ʩʯʝʪ ʢʦʨʦʪʢʠʭ ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ ʦʪʚʝʜʝʥʥʦʛʦ ʥʘ ʦʙʨʘʪʥʳʝ 

ʧʨʦʤʳʚʢʠ ʩ ʥʝʙʦʣʴʰʠʤʠ ʨʘʩʭʦʜʘʤʠ ʚʦʜʳ (115 ʤ
3
/ʯ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʪʦʣʴʢʦ ʥʘ ʫʩʪʘʥʦʚʢʝ ˉ1 ʧʝʨʝʜ ʦʙʨʘʪʥʦʡ ʚʦʜʥʦʡ ʧʨʦʤʳʚʢʦʡ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʧʨʷʤʘʷ ʚʦʜʦ-ʚʦʟʜʫʰʥʘʷ ʧʨʦʤʳʚʢʘ ʩ ʨʘʩʭʦʜʦʤ ʧʨʦʤʳʚʥʦʡ ʚʦʜʳ ʚʩʝʛʦ 15 ʤ
3
/ʯ. ɿʘ 

ʩʯʝʪ ʵʪʦʛʦ ʥʝʙʦʣʴʰʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ 

ʧʨʦʚʝʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ  ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʫʩʪʘʥʦʚʢʘ ˉ1 ʠʤʝʝʪ ʪʘʢʦʝ ʚʳʩʦʢʦʝ 

ʟʥʘʯʝʥʠʝ ʂʇɼ. ʋʩʪʘʥʦʚʢʠ ˉ3 ʠ ˉ4 ʧʨʦʠʛʨʳʚʘʶʪ ʧʦ ʟʥʘʯʝʥʠʶ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ. 

ʅʠʟʢʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʩʦʙʩʪʚʝʥʥʳʭ 

ʥʫʞʜ ʫʩʪʘʥʦʚʦʢ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʜʦʨʦʞʘʥʠʷ ʤʝʤʙʨʘʥʥʳʭ ʩʠʩʪʝʤ ʠʟ-ʟʘ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʤʳʤʠ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʤʠ 

ʫʩʪʘʥʦʚʢʘʤʠ ʤʝʤʙʨʘʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʫʩʪʘʥʦʚʢʠ ˉ1 ʠ ˉ2. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ ˉ1 ʷʚʣʷʝʪʩʷ 

ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʠ ʩʦʛʣʘʩʥʦ ʚʩʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʤʝʤʙʨʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ñʘʫʪʩʘʡʜʝʨʘʭò ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʧʠʩʢʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʫʩʪʘʥʦʚʦʢ. ʆʜʥʘʢʦ, ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʷ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʪʘʢʞʝ, ʘ ʚ ʠʥʳʭ ʩʣʫʯʘʷʭ ʠ ʵʬʬʝʢʪʠʚʥʝʡ 

ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʧʨʠ ʥʘʣʘʞʝʥʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʘʭ. 
 

ʊʘʙʣʠʮʘ 3 -  ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ  ʤʝʤʙʨʘʥʥʳʭ ʫʩʪʘʥʦʚʦʢ 
 

 

ʇʦʢʘʟʘʪʝʣʠ ʋʩʪʘʥʦʚʢʘ ˉ1 ʋʩʪʘʥʦʚʢʘ ˉ2 ʋʩʪʘʥʦʚʢʘ ˉ3 ʋʩʪʘʥʦʚʢʘ ˉ4 

V ʬʠʣʴʪʨʘʪʘ, ʤ
3
/ʯ 100 130 90 40 

ʊ ʬʠʣʴʪʨʘʪʘ, ʯ 1 1.54 0.67 0.67 

ʊ ʦʙʨ. ʧʨʦʤʳʚʢʠ (ʧʨʷʤʘʷ), ʯ 0.02  0.01 0,008 

V ʦʙʨ. ʧʨʦʤʳʚʢʠ (ʧʨʷʤʘʷ), ʤ
3
/ʯ 15  110 40 

ʊ ʦʙʨ. ʧʨʦʤʳʚʢʠ, ʯ 0.02 0.005 0.02 0.005 

V ʦʙʨ. ʧʨʦʤʳʚʢʠ, ʤ
3
/ʯ 115 600 250 185 

ʇʨʦʤʳʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 0.13 0.78 0.64 0.78 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ 97.41 98.50 81.92 92.00 

ʉ ʫʯʝʪʦʤ ʚʦʟʚʨʘʪʘ ʦʩʚʝʪʣʝʥʥʦʡ 

ʚʦʜʳ ʦʪ ʧʨʦʤʳʚʦʢ (ʧʨʦʜʫʚʢʘ 1%)  99.97   
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ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʤʝʤʙʨʘʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ  

ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʛʝʥʪʳ ʜʣʷ ʢʦʨʨʝʢʮʠʦʥʥʳʭ ʦʙʨʘʙʦʪʦʢ ʠ ʧʨʦʤʳʚʦʢ ʤʝʤʙʨʘʥ, 

ʩʪʦʠʤʦʩʪʴ ʟʘʤʝʥ ʤʝʤʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ, 

ʢʦʥʝʯʥʦ, ʟʘʪʨʘʪʳ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ (ʉʅ), ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʧʨʝʚʳʰʘʶʪ 

ʟʥʘʯʝʥʠʷ ʟʘʪʨʘʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʠʦʥʠʨʦʚʘʥʠʝʤ.  ɺ  ʫʩʪʘʥʦʚʢʘʭ 

ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ (ʋʋʌ) ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʪʫʧʠʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʉʅ 

ʩʢʣʘʜʳʚʘʶʪʩʷ  ʠʟ ʟʘʪʨʘʪ ʥʘ ʧʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ ʧʨʦʤʳʚʢʠ,  ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʫʩʠʣʝʥʥʳʝ ʧʨʦʤʳʚʢʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʝʤʙʨʘʥ. ɺ ʫʩʪʘʥʦʚʢʘʭ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ (ʋʆʆ) ʢʨʦʤʝ ʧʨʦʤʳʚʦʢ ʫʯʠʪʳʚʘʝʪʩʷ 

ʧʨʦʮʝʥʪ ʚʳʭʦʜʘ ʢʦʥʮʝʥʪʨʘʪʘ. ʉʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʢʦʥʮʝʥʪʨʘʪʘ ʋʆʆ ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʪʘʝʪʩʷ ʚʘʞʥʦʡ ʥʝʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʍʦʪʷ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ, ʧʨʠ 

ʩʪʘʙʠʣʴʥʦʤ ʢʘʯʝʩʪʚʝ ʚʦʜʳ ʠ ʨʝʛʫʣʷʨʥʦʤ ʦʪʙʦʨʝ ʧʝʨʤʝʘʪʘ ʉʅ ʋʆʆ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʦʩʪʦʷʥʥʳʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʦ ʧʨʘʢʪʠʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

ʫʩʪʘʥʦʚʦʢ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʋʋʌ ʠ ʋʆʆ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʉʅ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʩʯʝʪʥʦʛʦ ʠ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʫʩʪʘʥʦʚʦʢ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ 

ʚʦʧʨʦʩʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʤʝʤʙʨʘʥʥʦʡ 

ʬʠʣʴʪʨʘʮʠʠ,  ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʋʋʌ (3 ʙʣʦʢʘ ʧʦ 40 ʪ/ʯʘʩ)  ʠ ʋʆʆ (3 ʙʣʦʢʘ 

ʧʦ 33 ʪ/ʯʘʩ). ʆʙʱʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 90 ʪ/ʯʘʩ.  

ɸʥʘʣʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ, ʘ ʪʘʢʞʝ ʥʘʛʨʫʟʢʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʟʘ 6 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʘʥʦʚʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʟʘʪʨʘʪ ʚʦʜʳ ʥʘ ʉʅ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ. ʇʠʢʠ  

ʧʦʚʳʰʝʥʠʷ ʉʅ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦʚʧʘʜʘʶʪ ʩ ʧʠʢʘʤʠ ʩʥʠʞʝʥʠʷ 

ʥʘʛʨʫʟʦʢ ʥʘ ʫʩʪʘʥʦʚʢʫ. ʅʘʤʠ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʡ ʉʅ ʦʪʜʝʣʴʥʦ ʧʦ 

ʫʩʪʘʥʦʚʢʘʤ (ʋʋʌ ʠ ʋʆʆ). ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʨʘʩʯʝʪ ʟʘ ʤʘʨʪ 2014 

ʛʦʜʘ. ʇʨʠ ʨʘʩʭʦʜʝ ʩʳʨʦʡ ʚʦʜʳ 43486 ʪ  ʙʳʣʦ ʧʦʣʫʯʝʥʦ  ʍʆɺ ï 3049 ʪ, ʉʅ 

ʩʦʩʪʘʚʠʣʠ 12637 ʪ (41%). 

ʇʨʠ ʨʘʩʯʝʪʝ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ ʫʩʪʘʥʦʚʦʢ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʫʯʠʪʳʚʘʣʠ, 

ʯʪʦ ʯʝʨʝʟ ʢʘʞʜʳʝ 40 ʤʠʥʫʪ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʤʳʚʢʘ 

ʚʦʜʦʡ. ʇʨʷʤʘʷ ʧʨʦʤʳʚʢʘ ʚʝʜʝʪʩʷ ʠʩʭʦʜʥʦʡ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ 30 ʩʝʢʫʥʜ ʩ 

ʨʘʩʭʦʜʦʤ 40 ʪ/ʯ. ʆʙʨʘʪʥʘʷ ʧʨʦʤʳʚʢʘ ʚʝʜʝʪʩʷ ʬʠʣʴʪʨʘʪʦʤ ʚ ʪʝʯʝʥʠʝ 18 ʩʝʢʫʥʜ  

(ʨʘʩʭʦʜ 170 ʪ/ʯ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʨʘʩʯʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʧʨʦʤʳʚʢʫ 

ʩʦʩʪʘʚʠʣ 1.51ʪ,  ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʳʚʦʢ ʦʜʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʩʫʪʢʠ ʩʦʩʪʘʚʠʣʦ 33 

ʰʪ. 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʳʚʦʢ ʚʦʜʦʡ ʩ ʫʯʝʪʦʤ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʚ ʤʘʨʪʝ 2014 ʛʦʜʘ. 

ʇʦʪʝʨʠ ʚʦʜʳ ʩʦʩʪʘʚʠʣʠ 2379.76 ʪ. ʋʩʠʣʝʥʥʘʷ  ʭʠʤʧʨʦʤʳʚʢʘ  (ʋʍʇ) 

ʚʳʧʦʣʥʷʣʘʩʴ ʯʝʨʝʟ 8 ʯʘʩʦʚ ʨʘʙʦʪʳ ʚ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚ ʪʝʯʝʥʠʝ 25 

ʤʠʥʫʪ. ʈʘʩʯʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʪʝʨʠ ʚʦʜʳ ʧʨʠ  ʵʪʦʤ ʥʘ ʦʜʥʫ ʋʍʇ ʩʦʩʪʘʚʠʣʠ 4.1 ʪ. 
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ʉʫʤʤʘʨʥʳʝ ʧʦʪʝʨʠ ʚʦʜʳ ʩ ʫʯʝʪʦʤ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʚ ʤʘʨʪʝ 2014 

ʛʦʜʘ ʩʦʩʪʘʚʠʣʠ 578,6 (ʩʨʝʜʥʝʯʘʩʦʚʳʝ ʧʦʪʝʨʠ 0.8 ʪ/ʯ). 

 
ʊʘʙʣʠʮʘ 4 - ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʤʳʚʦʢ ʚʦʜʦʡ ʩ ʫʯʝʪʦʤ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ 

 

ˉ ʫʩʪʘʥʦʚʢʠ ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʤʳʚʦʢ, ʰʪ. ɺʨʝʤʷ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʦʢ, ʯ 

ʋʋʌ ˉ1 522 374 

ʋʋʌ ˉ2 529 379 

ʋʋʌ ˉ3 525 376 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʪʦʛʝ ʦʙʱʠʝ ʉʅ ʋʋʌ ʩʦʩʪʘʚʠʣʠ 2959ʪ.  

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʋʆʆ (KROS) ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 31-33 ʪ/ʯʘʩ. ʇʨʠ ʵʪʦʤ 

ʩ ʢʘʞʜʦʡ ʫʩʪʘʥʦʚʢʠ ʨʘʩʭʦʜ ʢʦʥʮʝʥʪʨʘʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʪ/ʯʘʩ. ʏʝʨʝʟ 130 ʯʘʩʦʚ 

ʨʘʙʦʪʳ ʢʘʞʜʳʡ KROS ʧʨʦʤʳʚʘʝʪʩʷ ʮʠʨʢʫʣʷʮʠʝʡ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ (ʨʘʩʭʦʜ 

ʚʦʜʳ 400-500 ʣ/ʧʨʦʤʳʚʢʫ). ɺ ʪʘʙʣʠʮʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʋʆʆ ʚ ʤʘʨʪʝ 2014 ʛ. 

 
ʊʘʙʣʠʮʘ 5 - ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʋʆʆ 

 

ˉ ʫʩʪʘʥʦʚʢʠ ɺʨʝʤʷ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʦʢ, ʯ ɺʳʭʦʜ ʢʦʥʮʝʥʪʨʘʪʘ, ʪ /ʤʝʩ 

KROS ̄ 1 209 1045 

KROS ̄ 2 111 555 

KROS ̄ 3 511 2555 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʧʦʪʝʨʠ ʚʦʜʳ ʩ ʢʦʥʮʝʥʪʨʘʪʦʤ ʧʨʠ ʨʘʙʦʪʝ ʋʆʆ ʩʦʩʪʘʚʠʣʠ 

4155ʪ ʠʣʠ 5.6 ʪ/ʯʘʩ. ʉʫʤʤʘʨʥʳʝ ʧʦʪʝʨʠ ʧʨʠ ʨʘʙʦʪʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʤʝʤʙʨʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʮʝʣʦʤ ʩʦʩʪʘʚʠʣʠ: 2959+4155=7144ʪ (ʠʣʠ 9.6 ʪ/ʯ). 

ɺʳʚʦʜʳ. 1. ʀʟ ʦʙʱʠʭ ʉʅ ʍɺʆ (12637ʪ), ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʋʆʆ+ʋʋʌ 

(7144ʪ) ʩʦʩʪʘʚʠʣʠ 57%, ʘ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʩʪʘʣʴʥʳʭ 43% ʧʦʪʝʨʴ ʚʦʜʳ ʦʩʪʘʣʦʩʴ 

ʥʝʠʟʚʝʩʪʥʳʤ. ʈʦʩʪ ʉʅ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʥʠʞʝʥʠʝʤ ʥʘʛʨʫʟʦʢ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʭʠʤʦʯʠʱʝʥʥʦʡ ʚʦʜʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʘ ʯʘʩʦʚ ʨʘʙʦʪʳ 

ʫʩʪʘʥʦʚʦʢ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʇʨʠ ʢʘʞʜʦʤ ʚʢʣʶʯʝʥʠʠ ʫʩʪʘʥʦʚʢʘ ʦʙʨʘʪʥʦʛʦ 

ʦʩʤʦʩʘ ʜʦ ʚʳʭʦʜʘ ʥʘ ʨʘʙʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʩʙʨʘʩʳʚʘʝʪ 1.2 ʪ ʚʦʜʳ.  

2. ɺ ʨʝʘʣʴʥʦ ʨʘʙʦʪʘʶʱʠʭ ʤʝʤʙʨʘʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ 

ʨʝʞʠʤʘʭ ʠ ʥʝʧʦʩʪʦʷʥʥʳʭ ʥʘʛʨʫʟʢʘʭ  ʨʘʩʭʦʜʳ ʚʦʜʳ ʥʘ ʉʅ ʟʘʯʘʩʪʫʶ 

ʦʢʘʟʳʚʘʶʪʩʷ ʤʥʦʛʦ ʙʦʣʴʰʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ  ʟʘ ʩʯʝʪ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʋʆʆ. ʇʨʠ ʵʪʦʤ ʨʘʩʭʦʜʳ ʋʋʌ ʚʩʝʛʜʘ ʦʩʪʘʶʪʩʷ ʫʩʣʦʚʥʦ 

ʧʦʩʪʦʷʥʥʳʤʠ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʯʘʩʪʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʠ ʦʪʤʳʚʢʘʤʠ 

ʋʆʆ, ʩʪʘʨʝʥʠʝʤ ʤʝʤʙʨʘʥ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤʠ ʦʪʤʳʚʢʘʤʠ 

ʧʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝʤ ʩʪʝʧʝʥʠ ʦʪʙʦʨʘ ʧʝʨʤʝʘʪʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ ʠʟ ʫʩʪʘʥʦʚʢʠ ʠ ʤʥʦʛʠʤʠ 

ʜʨʫʛʠʤʠ ʪʦʥʢʦʩʪʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

3. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʋʆʆ ʚ ʯʘʩʪʠ 
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ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʥʘ ʉʅ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʜʦʣʴʰʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʯʠʩʪʦʪʫ 

ʤʝʤʙʨʘʥ ʩ ʧʦʤʦʱʴʶ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʤʳʚʦʢ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʨʘʚʥʦʤʝʨʥʫʶ ʥʘʛʨʫʟʢʫ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚ ʚʢʣʶʯʝʥʠʡ - ʦʪʢʣʶʯʝʥʠʡ ʫʩʪʘʥʦʚʦʢ, ʘ ʥʘ ʧʝʨʠʦʜ ʤʠʥʠʤʘʣʴʥʳʭ 

ʥʘʛʨʫʟʦʢ  ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʨʝʤʝʥʥʳʡ ʚʳʚʦʜ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʟʝʨʚʥʳʭ ʙʣʦʢʦʚ. 
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ʋɼʂ 631.3 

ʈɸɿʈɸɹʆʊʂɸ ʋʉʊɸʅʆɺʂʀ ɼʃʗ ʇʈɽɼʇʆʉɽɺʅʆʁ ʆɹʈɸɹʆʊʂʀ 

ʉɽʄʗʅ ʉɺʏ-ʕʅɽʈɻʀɽʁ 

 
ɸ.ɺ. ʀʩʘʝʚ, ɸ.ɺ. ɹʘʩʪʨʦʥ 

 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 

 

ʉʪʝʧʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʥʘʛʨʝʚʘ ʚ ʦʙʲʝʤʝ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟʫʯʝʥʘ ʥʘʤʠ 

ʨʘʥʝʝ ʠ ʧʨʝʜʣʦʞʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʳʧʫʯʠʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʦʝ  ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʧʦʚʳʰʘʝʪ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ. ʆʜʥʘʢʦ ʥʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʤʘʣʳʡ ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʨʘʙʦʯʝʡ 

ʢʘʤʝʨʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʤʘʣʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ 

ʩʪʠʤʫʣʷʮʠʷ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʧʨʠ ʫʩʣʦʚʠʠ ʤʘʣʦʡ 

ʟʘʨʘʞʝʥʥʦʩʪʠ ʩʝʤʷʥ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʫʩʪʘʥʦʚʢʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʉɺʏ-ʵʥʝʨʛʠʝʡ ʠ 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʝʨʭʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ ʥʘʛʨʝʚ, ʉɺʏ-ʫʩʪʘʥʦʚʢʘ. 

 

DEVELOPMENT OF INSTALLATION FOR PRESEEDING PROCESSING OF SEEDS OF 

MICROWAVE ENERGY  

Isaev A.V., Bastron A.V. 

Krasnoyarsk state agrarian university, Krasnoyarsk, Russia 

 

Degree of unevenness of heating in volume of the processed material is studied by us earlier 

and the device for heat treatment of loose dielectric materials which allows to lower variation 

coefficient to, that considerably increases uniformity of heating and as a result increases sowing 
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qualities of seeds.However shortcomings of this device is the small range of regulation of speed of 

passing of seed material on the working camera and, as a result, small capacity, for example, in case 

is required stimulation of growth processes just before crops on condition of small contamination of 

seeds. Results on development of the installation allowing to reduce costs of processing of seed 

material microwave energy and to increase the capacity of earlier developed installation are 

presented in article. 

Key words: ultrahigh frequency, dielectric heating, microwave installation. 
 

ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʩʪʠʤʫʣʷʮʠʠ ʠʭ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʦʩʝʚʦʤ, ʩʪʦʠʪ ʟʘʜʘʯʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʫʩʪʘʥʦʚʢʠ, ʛʜʝ 

ʜʘʥʥʳʝ ʟʘʜʘʯʠ ʙʫʜʫʪ ʨʝʰʝʥʳ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʫʤʝʥʴʰʝʥʳ ʠʟʜʝʨʞʢʠ ʥʘ 

ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ. 

ʈʝʰʝʥʠʝʤ ʵʪʠʭ ʟʘʜʘʯ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʵʥʝʨʛʠʝʡ ʉɺʏ-ʧʦʣʷ. 

ʀʟʚʝʩʪʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʳʧʫʯʠʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ [3], ʩʦʜʝʨʞʘʱʘʷ ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ, ʧʦʜʢʣʶʯʝʥʥʫʶ ʢ ʉɺʏ-

ʛʝʥʝʨʘʪʦʨʫ, ʟʘʛʨʫʟʦʯʥʦʝ ʠ ʨʘʟʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʟʤʝʱʝʥʥʳʝ 

ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘ ʩʪʝʥʢʝ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ, ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ 

ʘʛʨʝʛʘʪ ʚʳʧʦʣʥʝʥʥʳʡ ʠʟ ʨʘʜʠʦʧʨʦʥʠʮʘʝʤʦʛʦ ʮʠʣʠʥʜʨʘ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʪʦʨʦʛʦ ʧʦ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ ʩ ʨʘʟʨʳʚʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʣʦʧʘʪʢʠ 

ʠʟ ʥʝʤʘʛʥʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘ ʢʦʥʮʘʭ ʢʦʪʦʨʳʭ ʟʘʢʨʝʧʣʝʥʳ ʛʠʙʢʠʝ ʵʣʝʤʝʥʪʳ ʠʟ 

ʨʘʜʠʦʧʨʦʥʠʮʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʧʨʠʢʘʩʘʶʱʠʝʩʷ ʩ ʥʠʞʥʝʡ ʯʘʩʪʴʶ ʢʘʤʝʨʳ, ʘ 

ʥʠʞʥʷʷ ʯʘʩʪʴ ʢʘʤʝʨʳ ʚʳʧʦʣʥʝʥʘ ʚ ʬʦʨʤʝ ʧʦʣʫʮʠʣʠʥʜʨʘ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʫʢʘʟʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʤʘʣʳʡ ʜʠʘʧʘʟʦʥ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʝʤʷʥ ʧʦ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʤʘʣʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʊʝʭʥʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʳʧʫʯʠʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʥʘʙʞʝʥʘ ʫʩʪʨʦʡʩʪʚʦʤ 

ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʘʛʨʝʛʘʪʘ ʠ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ, 

ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʚʠʥʪʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʢʘʨʜʘʥʥʳʡ ʚʘʣ, ʫʧʣʦʪʥʠʪʝʣʴʥʳʝ 

ʢʦʣʴʮʘ ʥʘ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ, ʧʳʣʴʥʠʢʠ, ʛʠʙʢʠʝ ʛʝʨʤʝʪʠʯʥʳʝ ʧʘʪʨʫʙʢʠ ʠ ʙʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʚʨʝʤʝʥʝʤ ʵʢʩʧʦʟʠʮʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 1-2 ʧʨʠʚʝʜʝʥ ʦʙʱʠʡ ʚʠʜ ʫʩʪʘʥʦʚʢʠ. 
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ʈʠʩʫʥʦʢ 1 ï ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʉɺʏ-ʵʥʝʨʛʠʝʡ 

 
ʈʠʩʫʥʦʢ 2 ï ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʉɺʏ-ʵʥʝʨʛʠʝʡ (ɺʠʜ ɸ-ɸ) 

 

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʉɺʏ-ʵʥʝʨʛʠʝʡ ʚʳʧʦʣʥʝʥʘ ʥʘ 

ʧʣʘʪʬʦʨʤʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʳʧʫʯʠʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ 1, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʟʘʛʨʫʟʦʯʥʦʝ 2 ʠ ʨʘʟʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʘ 3, 

ʜʚʠʛʘʪʝʣʴ 4, ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ 5, ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʘʛʨʝʛʘʪ 6, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
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ʢʦʪʦʨʦʛʦ ʧʦ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ ʩ ʨʘʟʨʳʚʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʣʦʧʘʪʢʠ 

ʠʟ ʥʝʤʘʛʥʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 7, ʦʪʣʠʯʘʶʱʝʝʩʷ ʪʝʤ, ʯʪʦ ʦʥʘ ʩʥʘʙʞʝʥʘ 

ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʘʛʨʝʛʘʪʘ ʠ 

ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʚʠʥʪʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 21 (ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ 

ʙʦʣʪ 8, ʧʨʠʢʨʝʧʣʝʥʥʳʡ ʦʩʥʦʚʘʥʠʝʤ ʢ ʰʘʨʥʠʨʥʦʤʫ ʩʦʝʜʠʥʝʥʠʶ 15, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʠ ʛʘʡʢʠ 13, ʥʘʢʨʫʯʝʥʥʦʡ ʥʘ ʙʦʣʪ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʝʧʦʜʚʠʞʥʦ ʩ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʦʡ 16, ʢʦʪʦʨʘʷ ʧʨʠʢʨʝʧʣʝʥʘ ʢ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ 5, ʩ 

ʜʨʫʛʦʡ. ɼʣʷ ʚʨʘʱʝʥʠʷ ʙʦʣʪʘ 8, ʚ ʚʝʨʭʥʝʡ ʝʛʦ ʯʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʘ ʢʨʠʚʦʰʠʧʥʘʷ 

ʨʫʢʦʷʪʢʘ 14, ʘ ʫ ʥʠʞʥʝʡ ʝʛʦ ʯʘʩʪʠ, ʚ ʤʝʩʪʝ ʢʨʝʧʣʝʥʠʷ ʩ ʰʘʨʥʠʨʥʳʤ 

ʩʦʝʜʠʥʝʥʠʝʤ 15, ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʰʘʨʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ 17), ʢʘʨʜʘʥʥʦʛʦ ʚʘʣʘ 9, 

ʛʝʨʤʝʪʠʯʥʳʭ ʧʘʪʨʫʙʢʦʚ 11, ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 12, ʧʳʣʴʥʠʢʦʚ 10 ʧʨʠʞʠʤʘʝʤʳʭ 

ʢ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʤʫ ʘʛʨʝʛʘʪʫ ʭʦʤʫʪʘʤʠ 18, ʘ ʢ ʫʩʪʘʥʦʚʢʝ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʉɺʏ-ʵʥʝʨʛʠʝʡ ʟʘʢʣʝʧʢʘʤʠ 20 ʩ ʫʧʣʦʪʥʠʪʝʣʴʥʦʡ ʣʝʥʪʦʡ 19.  

ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺ ʫʩʪʘʥʦʚʢʝ ʜʣʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʳʧʫʯʠʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ 1, ʩʝʤʝʥʘ ʠʟ ʟʘʛʨʫʟʦʯʥʦʛʦ ʦʢʥʘ 2, ʯʝʨʝʟ ʛʠʙʢʠʡ ʛʝʨʤʝʪʠʯʥʳʡ 

ʧʘʪʨʫʙʦʢ 11, ʧʦʧʘʜʘʶʪ ʚ ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ 5, ʛʜʝ ʩ ʧʦʤʦʱʴʶ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʘʛʨʝʛʘʪʘ 6 ʠ ʣʦʧʘʪʦʢ ʠʟ ʥʝʤʘʛʥʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 7 

ʧʝʨʝʤʝʰʠʚʘʷʩʴ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʵʥʝʨʛʠʝʡ ʉɺʏ-ʧʦʣʷ ʠ ʧʨʦʜʚʠʛʘʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 4 ʢ ʨʘʟʛʨʫʟʦʯʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ 3. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʧʦʤʦʱʠ ʚʠʥʪʦʚʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ 21 (ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʙʦʣʪ 8, ʧʨʠʢʨʝʧʣʝʥʥʳʡ ʦʩʥʦʚʘʥʠʝʤ ʢ 

ʰʘʨʥʠʨʥʦʤʫ ʩʦʝʜʠʥʝʥʠʶ 15, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʛʘʡʢʠ 13, ʥʘʢʨʫʯʝʥʥʦʡ ʥʘ ʙʦʣʪ, 

ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʝʧʦʜʚʠʞʥʦ ʩ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʦʡ 16, ʢʦʪʦʨʘʷ ʧʨʠʢʨʝʧʣʝʥʘ 

ʢ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ 5, ʩ ʜʨʫʛʦʡ. ɼʣʷ ʚʨʘʱʝʥʠʷ ʙʦʣʪʘ 8, ʚ ʚʝʨʭʥʝʡ ʝʛʦ ʯʘʩʪʠ 

ʫʩʪʘʥʦʚʣʝʥʘ ʢʨʠʚʦʰʠʧʥʘʷ ʨʫʢʦʷʪʢʘ 14, ʘ ʫ ʥʠʞʥʝʡ ʝʛʦ ʯʘʩʪʠ, ʚ ʤʝʩʪʝ ʢʨʝʧʣʝʥʠʷ 

ʩ ʰʘʨʥʠʨʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ 15, ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʰʘʨʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ 17), 

ʤʝʥʷʝʪʩʷ ʫʛʦʣ ʥʘʢʣʦʥʘ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʘʛʨʝʛʘʪʘ 6 ʠ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ 5, 

ʧʝʨʝʜʘʯʘ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʦʪ ʜʚʠʛʘʪʝʣʷ 4 ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʤʫ ʘʛʨʝʛʘʪʫ 6 

ʧʨʠ ʤʝʥʷʶʱʝʤʩʷ ʫʛʣʝ ʥʘʢʣʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʘʨʜʘʥʥʦʛʦ ʚʘʣʘ 9, 

ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʭʦʜʘ ʉɺʏ ʠʟʣʫʯʝʥʠʷ ʠʟ ʫʩʪʘʥʦʚʢʠ 1 ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʤʦʤʝʥʪ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʳʣʴʥʠʢʠ 10, ʧʨʠʞʠʤʘʝʤʳʝ ʢ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʤʫ ʘʛʨʝʛʘʪʫ ʭʦʤʫʪʦʤ 18, ʘ ʢ ʫʩʪʘʥʦʚʢʝ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʉɺʏ-ʵʥʝʨʛʠʝʡ ʟʘʢʣʝʧʢʘʤʠ 20 ʩ ʫʧʣʦʪʥʠʪʝʣʴʥʦʡ ʣʝʥʪʦʡ 19. 

ʇʫʩʢ, ʨʝʛʫʣʠʨʦʚʢʘ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ, ʤʦʱʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠ ʫʩʪʘʥʦʚʢʫ 

ʧʨʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ 12. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʦʙʨʝʪʝʥʠʷ ʫʤʝʥʴʰʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʉɺʏ-ʵʥʝʨʛʠʝʡ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ, ʪ.ʢ. ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʛʦʣ ʥʘʢʣʦʥʘ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ 

ʘʛʨʝʛʘʪʘ ʠ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʩʝʤʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ, ʩʪʠʤʫʣʠʨʫʶʪʩʷ ʨʦʩʪʦʚʳʝ 
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ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʧʠʪʘʪʝʣʴʥʦʡ ʟʘʱʠʪʥʦʡ ʧʣʝʥʢʠ. 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʭʥʠʢʝ ʉɺʏ-ʥʘʛʨʝʚʘ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
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ʂʨʘʩʥʦʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 

 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʚʦʱʝʡ ʚ ʫʩʣʦʚʠʷʭ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ ʧʨʠʭʦʜʠʪʩʷ ʚʳʙʠʨʘʪʴ ʪʘʢʦʡ 

ʨʝʞʠʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʘʷ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʧʨʠʝʤʣʝʤʳʝ ʟʘʪʨʘʪʳ. ʇʨʠ ʫʩʣʦʚʠʠ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʞʘʷ 

ʟʘʪʨʘʪʳ ʦʢʘʟʳʚʘʶʪʩʷ ʪʘʢ ʚʝʣʠʢʠ, ʯʪʦ ʧʨʦʜʫʢʮʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʥʘ ʨʳʥʢʝ. 

ʇʦʣʫʯʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʫʨʦʞʘʷ ʩ ʥʘʠʤʝʥʴʰʠʤʠ 

ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʪʝʧʣʠʮʳ, ʧʦ 

ʘʣʛʦʨʠʪʤʘʤ ʫʯʠʪʳʚʘʶʱʠʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʷ ʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʝʡ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ɸʇʂ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʢʣʠʤʘʪ, ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʙʘʟʘ ʜʘʥʥʳʭ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ. 

 

INFORMATION MANAGEME NT SYSTEM FOR VEGETA BLETHE PROTECTED 

GROUND.CREATING A DATABASE  

Kozhukhov V.A., Sebin ɸ.V., Irbetkin A.O.  
Krasnoyarsk State Agrarian University, Krasnoyarsk, Russia 

 

When growing vegetables in a protected ground to choose this mode of production, while 

allowing sufficient economically acceptable yields and costs. Assuming maximum yield costs are 

so great that production is not competitive in the market. Getting a full, high-quality and 
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environmentally friendly crop with less energy consumption, largely depends on the accuracy of the 

greenhouse climate control, in algorithm takes into account the physiological characteristics of the 

plants and the effects of the environment, so the development of energy regimes grow vegetables is 

one of the important prerequisites for profitable production agriculture. 

Key words: microclimate, microclimate parameters, the database, the automatic control 

system. 

 

ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʞʝʣʘʪʝʣʴʥʦ ʠʤʝʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʢʫʣʴʪʫʨʝ ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚʳʨʘʱʠʚʘʥʠʷ 

ʦʚʦʱʝʡ. ʉʣʝʜʫʝʪ ʪʘʢ ʞʝ ʧʦʤʥʠʪʴ, ʯʪʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʫʣʴʪʫʨʳ ʪʨʝʙʫʝʪʩʷ ʥʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʡ ʤʠʢʨʦʢʣʠʤʘʪʘ. 

ʇʨʠʤʝʥʷʝʤʳʡ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʧʨʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʢʫʣʴʪʠʚʘʮʠʠ ʦʚʦʱʝʡ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʫʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ, 

ʦʪʚʝʯʘʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʨʘʱʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʩʦʢʨʘʪʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʚʦʱʝʡ ʥʝ ʠʩʧʦʣʴʟʫʷ ʩʚʝʨʭ ʥʦʨʤʳ ʭʠʤʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ, 

ʧʦʚʳʰʘʶʱʠʝ ʫʨʦʞʘʡʥʦʩʪʴ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʠʥʪʝʛʨʘʮʠʷ ʥʘʢʦʧʣʝʥʥʳʭ ʟʥʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʦʜʫʢʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ 

ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʝʨʠʨʦʚʘʪʴ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʧʠʩʳʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʙʦʣʴʰʠʭ ʠ ʩʣʦʞʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʙʣʝʤʝ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝ ʦʟʥʘʯʘʝʪ 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʘ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʫʤʤʠʨʦʚʘʥʠʝ ʨʦʣʠ ʵʪʠʭ ʷʚʣʝʥʠʡ, ʠʩʭʦʜʷ ʠʟ ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ, ʥʘ ʥʦʚʦʤ ʙʦʣʝʝ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʩʚʝʪʘ, 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʵʥʝʨʛʠʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʭʠʤʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ʉʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʝʝ ʩʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʩʫʪʦʯʥʘʷ ʠ ʩʝʟʦʥʥʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʞʠʟʥʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ɼʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʭʘʨʘʢʪʝʨʝʥ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ 

ʧʦʣʫʯʝʥʠʝ ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʷ. ʇʨʠʯʝʤ, ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʵʪʠ ʧʘʨʘʤʝʪʨʳ 

ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ.  

ɸʥʘʣʠʟʠʨʫʷ ʩʢʘʟʘʥʥʦʝ, ʩʘʤʳʤ ʧʦʜʭʦʜʷʱʠʤ ʚʘʨʠʘʥʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʫʣʴʪʫʨʳ, ʥʦ ʠ 

ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʦʤ 
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ʢʫʣʴʪʠʚʘʮʠʦʥʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʧʦʜ ʢʦʥʢʨʝʪʥʫʶ ʢʫʣʴʪʫʨʫ, ʠʩʧʦʣʴʟʫʷ 

ʠʤʝʶʱʠʝʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʚʝʜʝʥʠʷ. 

ɹʘʟʳ ʜʘʥʥʳʭ (ɹɼ) ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʨʫʢʪʫʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ, ʠʭ ʚʳʙʦʨʢʫ, ʩʦʨʪʠʨʦʚʢʫ ʠ ʜʨʫʛʠʝ 

ʧʦʜʦʙʥʳʝ ʜʝʡʩʪʚʠʷ. ʀʥʬʦʨʤʘʮʠʷ ɹɼ ʭʨʘʥʠʪʩʷ ʚ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʪʘʙʣʠʮʘʭ. ʃʶʙʘʷ ʪʘʙʣʠʮʘ ʩ ʜʘʥʥʳʤʠ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʦʜʥʦʪʠʧʥʳʭ ʟʘʧʠʩʝʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ.  

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʲʝʜʠʥʝʥʥʫʶ ʧʦʜ 

ʦʜʥʠʤ ʠʤʝʥʝʤ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʣʶʙʳʭ ʪʠʧʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʨʫʢʪʫʨ ʠ 

ʤʘʩʩʠʚʦʚ, ʩ ʧʨʦʠʟʚʦʣʴʥʦʡ ʛʣʫʙʠʥʦʡ ʚʣʦʞʝʥʥʦʩʪʠ ʩʦʩʪʘʚʥʳʭ ʜʘʥʥʳʭ. 

ʕʣʝʤʝʥʪʳ ʤʘʩʩʠʚʘ ʤʦʛʫʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴʩʷ ʢʣʶʯʦʤ - ʜʘʥʥʳʤ, ʟʥʘʯʝʥʠʷ 

ʢʦʪʦʨʦʛʦ ʚʟʘʠʤʥʦ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʵʢʟʝʤʧʣʷʨʳ ʵʣʝʤʝʥʪʦʚ [2]. 

ʉʦʩʪʘʚʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ  ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʚʷʟʠ ʟʥʘʯʝʥʠʡ 

ʜʘʥʥʳʭ ʚ ɹɼ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʩ 

ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. ɺ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʚ ʙʘʟʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʪʘʢʞʝ ʩʝʪʝʚʳʝ ʩʚʷʟʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʧʠʩʘʪʴ ʩʝʪʴ ï ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ  ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʠʜʘ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʩʝʪʝʚʳʭ  ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʦʙʱʝʛʦ ʚʠʜʘ ʥʘʟʳʚʘʝʪʩʷ 

ʩʝʪʝʚʦʡ ʤʦʜʝʣʴʶ ʜʘʥʥʳʭ. ʉʝʪʝʚʳʝ ʩʚʷʟʠ ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʝʤ ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʜʘʥʥʳʭ ɹɼ. 

ʇʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩ ʫʯʝʪʦʤ ʚʩʝʭ 

ʥʝʦʙʭʦʜʠʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɹɼ. 

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ɹɼ ʥʘ ʦʩʥʦʚʝ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠʤʝʝʪ ʨʷʜ ʚʘʞʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʤʦʜʝʣʷʤʠ: 

¶  ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ; 

¶  ʛʠʙʢʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ ï ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʘ ɹɼ ʚʳʧʦʣʥʷʪʴ ʚ ʙʫʜʫʱʝʤ ʩʘʤʳʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʘʧʨʦʩʳ. 

ʊʘʢ ʢʘʢ ʨʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʥʝ ʪʨʝʙʫʝʪ ʦʧʠʩʘʥʠʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʜʘʥʥʳʤʠ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʟʘʜʘʚʘʪʴ ʟʘʧʨʦʩʳ ʦ ʣʶʙʳʭ 

ʣʦʛʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʷʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ  ʚ ʙʘʟʝ, ʘ ʥʝ ʪʦʣʴʢʦ ʦ ʪʝʭ, ʢʦʪʦʨʳʝ 

ʧʣʘʥʠʨʦʚʘʣʠʩʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦ [3].  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʜʘʥʥʳʝ ʦ ʨʘʩʪʝʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʚ ɹɼ. ɽʩʪʝʩʪʚʝʥʥʦ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʫʣʴʪʫʨʝ ʜʦʣʞʥʘ ʙʳʪʴ ʢʘʢ 

ʤʦʞʥʦ ʙʦʣʝʝ ʧʦʣʥʦʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʯʝʪʢʦʝ ʧʦʥʠʤʘʥʠʝ, ʢʘʢʠʝ 

ʪʨʝʙʫʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ, ʩ ʜʨʫʛʦʡ ʧʦʟʚʦʣʷʪ ʦʧʪʠʤʘʣʴʥʦ ʥʘʩʪʨʦʠʪʴ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʚʳʨʘʱʠʚʘʥʠʷ.  

ʇʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʦʩʪʘ ʠ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʢ ʪʝʧʣʫ ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ 

ʜʝʣʷʪʩʷ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ (ʧʦ ʈʝʡʥʛʦʣʴʜʫ) [1]: 
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I ʛʨʫʧʧʘ - ʦʛʫʨʮʳ, ʪʦʤʘʪʳ, ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʧʝʨʝʮ, ʜʳʥʷ, ʪʳʢʚʘ, ʩʘʣʘʪʳ; 

II  ʛʨʫʧʧʘ - ʢʘʧʫʩʪʘ ʧʦʟʜʥʷʷ ʠ ʨʘʥʥʷʷ, ʣʫʢ, ʤʦʨʢʦʚʴ, ʩʪʦʣʦʚʘʷ ʩʚʝʢʣʘ, ʛʦʨʦʭ, 

ʙʨʶʢʚʘ; 

III  ʛʨʫʧʧʘ - ʨʝʜʠʩ, ʨʝʜʴʢʘ, ʨʝʧʘ. 

ʅʘʧʨʠʤʝʨ, ʚʳʩʦʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ 

ʨʦʩʪʘ ʢʘʧʫʩʪʳ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʪʦʤʘʪʦʚ. ʈʝʜʠʩ ʠ ʨʝʜʴʢʘ ʨʝʘʛʠʨʫʶʪ ʥʘ 

ʟʘʩʫʭʫ ʜʨʷʙʣʦʩʪʴʶ ʢʦʨʥʝʧʣʦʜʘ. ʆʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʦʜʳ 

ʦʛʫʨʮʳ, ʫ ʢʦʪʦʨʳʭ ʦʜʥʘ ʯʘʩʪʴ ʢʦʨʥʝʡ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ 21 ʯʘʩʪʴ ʥʘʜʟʝʤʥʳʭ 

ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʷ. ɿʘʩʫʭʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʨʘʞʝʥʠʶ ʤʦʨʢʦʚʠ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʣʫʢʘ ʦʩʘʜʢʠ ʚ ʢʦʥʮʝ ʣʝʪʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʚʳʟʨʝʚʘʥʠʠ ʠ ʣʝʞʢʦʩʪʠ 

ʣʫʢʦʚʠʮ. ʉʣʠʰʢʦʤ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʚ ʧʦʩʣʝʜʥʶʶ ʪʨʝʪʴ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ 

ʩʥʠʞʘʝʪ ʣʝʞʢʦʩʪʴ ʤʦʨʢʦʚʠ ʠ ʢʘʧʫʩʪʳ. ʅʝʨʘʚʥʦʤʝʨʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʜʦʡ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʠʣʠʝ ʦʩʘʜʢʦʚ ʧʦʩʣʝ ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʝʡ ʟʘʩʫʭʠ, ʚʝʜʝʪ ʢ 

ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʪʦʤʘʪʦʚ, ʢʦʯʘʥʦʚ ʢʘʧʫʩʪʳ, ʤʦʨʢʦʚʠ. 

ɺ ʧʨʠʨʦʜʝ ʥʝʪ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ 

ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ. ʇʦʪʨʝʙʣʝʥʠʝ ʦʚʦʱʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ 

ʠʭ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ. ʉʢʦʨʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʨʘʩʪʝʥʠʷ 

ʟʘʚʠʩʠʪ, ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʚʦʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠʤʝʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʴʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʉʠʣʴʥʦ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ 

(ʥʘʧʨʠʤʝʨ, ʫ ʨʝʜʠʩʘ), ʦʭʚʘʪʳʚʘʶʱʘʷ ʙʦʣʝʝ ʧʦʣʥʦ ʚʩʝ ʯʘʩʪʠʯʢʠ ʧʦʯʚʝʥʥʦʛʦ 

ʩʣʦʷ, ʣʫʯʰʝ ʠʩʧʦʣʴʟʫʝʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʯʝʤ ʤʘʣʦ ʚʝʪʚʷʱʘʷʩʷ ʢʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ (ʥʘʧʨʠʤʝʨ, ʫ ʣʫʢʘ). 

ʊʘʢʠʝ ʢʫʣʴʪʫʨʳ, ʢʘʢ ʢʘʧʫʩʪʘ, ʩʪʦʣʦʚʘʷ ʩʚʝʢʣʘ, ʤʦʨʢʦʚʴ, ʠʤʝʶʪ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʛʣʫʙʠʥʫ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʦʨʥʝʡ. ʂʨʦʤʝ ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʦʩʪʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʚʘʠʚʘʪʴ 

ʤʘʣʦʜʦʩʪʫʧʥʳʝ ʠ ʩʣʘʙʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʛʣʦʱʝʥʠʷ ʝʶ ʩʦʝʜʠʥʝʥʠʡ, ʠʤʝʶʱʠʭʩʷ ʚ ʨʘʩʪʚʦʨʝ ʚ ʜʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ʅʘʠʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʫʩʣʦʚʠʷʤ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʣʫʢ ʠ ʦʛʫʨʮʳ, 

ʤʝʥʴʰʝ - ʤʦʨʢʦʚʴ, ʧʦʤʠʜʦʨʳ, ʢʘʧʫʩʪʘ, ʩʚʝʢʣʘ. ʊʘʢʠʝ ʨʘʟʣʠʯʠʷ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʦʙʲʷʩʥʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʦʝʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʢʫʣʴʪʫʨ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʚ ʧʦʯʚʝ. 

ʇʣʦʭʦ ʧʝʨʝʥʦʩʷʪ ʧʦʚʳʰʝʥʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʣʫʢ, ʦʛʫʨʮʳ 

ʠ, ʦʩʦʙʝʥʥʦ, ʤʦʨʢʦʚʴ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʫʣʴʪʫʨʝ ʠ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʝʰʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʩʝʥʠʷ ʝʝ ʚ ʙʘʟʫ ʜʘʥʥʳʭ.  

ɼʘʣʝʝ ʩʦʟʜʘʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 1) ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ERWin, ʪʘʢ ʞʝ ʩʪʨʢʫʪʫʨʘ ʜʘʥʥʳʭ ʠ ʩʚʷʟʠ ʚ ʉʋɹɼ 

MicrosoftAccess (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 1 ï ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ERWin 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʪʨʢʫʪʫʨʘ ʜʘʥʥʳʭ ʠ ʩʚʷʟʠ ʚ ʙʘʟʝ Microsoft  Access 
 

ɼʘʣʝʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚʥʦʩʷʪʩʷ ʚ ʩʦʟʜʘʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʚ 

ʧʦʩʣʝʜʩʪʚʠʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩʦʛʣʘʩʥʦ 

ʟʘʧʨʦʩʘʤ, ʘ ʪʘʢ ʞʝ ʢʘʢ ʙʘʟʘ ʟʥʘʥʠʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʨʝʛʫʣʷʪʦʨʘ 

ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʢʫʣʴʪʠʚʘʮʠʦʥʥʦʤ ʩʦʦʨʫʞʝʥʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʚʠʜ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʘʭ ʚ ʉʋɹɼ Microsoft Access. 
 


