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ɿʜʨʘʚʩʪʚʫʡʪʝ, Marina. 

ʅʝʩʢʦʣʴʢʦ ʜʥʝʡ ʥʘʟʘʜ ʷ ʦʙʥʘʨʫʞʠʣ ʥʘ ɺʘʰʝʤ ʩʘʡʪʝ ɺʘʰ ʥʦʚʳʡ ʘʣʴʤʘʥʘʭ, ʛʜʝ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʚ ʧʝʨʚʦʤ ʥʦʤʝʨʝ ɺʳ ʢʦʤʤʝʥʪʠʨʫʝʪʝ ʤʦʠ ʩʣʦʚʘ ʚ ʧʨʝʜʠʩʣʦʚʠʠ ʢ ʚʳʧʫʩʢʫ ˉ 12. ʗ ʥʝ ʩʦʛʣʘʩʝʥ ʩ 

ɺʘʰʝʡ ʢʨʠʪʠʢʦʡ ʦʢʦʥʯʘʥʠʷ ʤʦʝʛʦ ʚʚʝʜʝʥʠʷ. ʅʝ ʠʤʝʷ ʚʨʝʤʝʥʠ ʧʦʜʨʦʙʥʦ ʨʘʟʙʠʨʘʪʴ ɺʘʰʠ 

ʟʘʤʝʯʘʥʠʷ, ʩʢʘʞʫ ʪʦʣʴʢʦ, ʯʪʦ ʢʦʤʠʩʩʠʷ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʝ ʟʘʜʘʯʠ ʠ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ. ʄʳ ʥʝ ʤʦʞʝʤ ʚʝʩʪʠ ʤʦʥʠʪʦʨʠʥʛ ʠʥʪʝʨʥʝʪʘ ʚ ʧʦʠʩʢʘʭ ʘʥʪʠʥʘʫʯʥʦʡ ʛʣʫʧʦʩʪʠ ʚ ʚʠʜʫ 

ʝʸ ʥʝʦʙʲʷʪʥʦʩʪʠ. ʄʳ ʚʳʥʫʞʜʝʥʳ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʩʣʫʯʘʷʤʠ, ʢʦʛʜʘ ʵʪʘ ʛʣʫʧʦʩʪʴ ʥʘʯʠʥʘʝʪ ʤʘʩʩʦʚʦ 

ʚʳʣʠʚʘʪʴʩʷ ʚ ʧʝʯʘʪʥʳʭ ʉʄʀ ʠʣʠ ʥʘ ʊɺ. ʅʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʳ ʥʘʮʝʣʝʥʳ ʥʘ ʛʣʫʧʦʩʪʠ, 

ʧʨʦʥʠʢʘʶʱʠʝ ʚʦ ʚʣʘʩʪʥʦʝ ʩʦʟʥʘʥʠʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʷ ʚ ʚʦʩʪʦʨʛʝ ʦʪ ɺʘʰʠʭ ʠʥʠʮʠʘʪʠʚ. ɺʳ 

ʧʨʝʢʨʘʩʥʦ ʦʙʦʩʥʦʚʘʣʠ ʤʦʡ ʦʪʢʘʟ ʢʦʤʤʝʥʪʠʨʦʚʘʪʴ ʧʠʩʴʤʦ ʠ ʠʜʝʠ ʅʠʢʦʣʘʷ ʉʠʧʢʦ, ʢʦʪʦʨʦʤʫ ʷ ʥʝ 

ʩʪʘʣ ʦʪʚʝʯʘʪʴ ʚʚʠʜʫ ʧʦʣʥʦʡ ʦʯʝʚʠʜʥʦʩʪʠ ʙʝʩʧʣʦʜʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨʝʧʠʩʢʠ. ɿʘʤʝʯʫ, ʯʪʦ ʷ ʧʦʣʫʯʘʶ 

ʜʝʩʷʪʢʠ ʧʦʜʦʙʥʳʭ ʧʠʩʝʤ, ʧʨʠʯʸʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʝʨʝʩʳʣʘʶʪʩʷ ʚ ʜʠʨʝʢʪʠʚʥʦʤ ʧʦʨʷʜʢʝ ʠʟ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʳ. (ʇʨʠʣʘʛʘʶ ʜʣʷ ʧʨʠʤʝʨʘ ʤʦʡ ʦʪʚʝʪ ʥʘ ʧʠʩʴʤʦ, ʧʨʝʜʧʠʩʳʚʘʶʱʝʝ 

ʇʨʝʟʠʜʝʥʪʫ ʈɸʅ ʦʪʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ ɻʣʫʤʦʚʘ). 

ʅʝ ʧʦʨʘʜʦʚʘʣʘ ʤʝʥʷ ʧʫʙʣʠʢʘʮʠʷ ʚ ɺʘʰʝʤ ʘʣʴʤʘʥʘʭʝ çʩʪʘʪʴʠè ʂʫʧʨʷʝʚʘ. ʇʦ-ʤʦʝʤʫ, ɺʘʤ 

ʩʣʝʜʦʚʘʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴʩʷ ʩʦ ʤʥʦʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʘʙʩʦʣʶʪʥʦ 

ʥʝʢʦʤʧʝʪʝʥʪʥʘʷ ʢʨʠʪʠʢʘ ʩʦ ʩʪʦʨʦʥʳ ʬʘʥʘʪʠʯʥʦʛʦ ʧʨʦʪʠʚʥʠʢʘ ʉʊʆ. ʗ ʧʦʣʫʯʠʣ ʫʞʝ ʜʶʞʠʥʫ 

ʚʦʟʨʘʞʝʥʠʡ ʦʪ ʣʶʜʝʡ ʵʪʦʛʦ ʪʠʧʘ, ʯʪʦ ʜʘʣʦ ʤʥʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʳʚʘʪʴ ʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʧʦʩʢʦʣʴʢʫ ʠʭ ʧʨʝʪʝʥʟʠʠ ʢ ʥʘʰʝʡ ʨʘʙʦʪʝ ʙʳʚʘʣʠ ʚʟʘʠʤʥʦ-ʫʥʠʯʪʦʞʘʶʱʠʤʠ. ʇʨʠʣʘʛʘʶ ʜʣʷ ɺʘʩ 

ʤʦʠ ʦʪʚʝʪʳ ʥʘ ʧʠʩʘʥʠʷ ʂʫʧʨʷʝʚʘ, ʢʦʪʦʨʳʝ ʦʥ ʥʘʧʨʘʚʣʷʣ ʚ ʨʝʜʘʢʮʠʶ ʋʌʅ ʜʣʷ ʦʧʫʙʣʠʢʦʚʘʥʠʷ. 

ʉ ʫʚʘʞʝʥʠʝʤ, 

Eugene 

 

ʇʨʠʣʦʞʝʥʠʷ ʢ ʧʠʩʴʤʫ 

1. ʇʝʨʚʳʡ ʦʪʚʝʪ ɽ.ɹ. ɸʣʝʢʩʘʥʜʨʦʚʘ ʥʘ ʩʪʘʪʴʠ ʅ.ɺ. ʂʫʧʨʷʝʚʘ 

ʆʪʟʳʚ ʦ ʩʪʘʪʴʝ ʅ.ɺ. ʂʫʧʨʷʝʚʘ çʂ ʩʪʘʪʴʝ ɽ.ɹ. ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ. çʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʨʷʤʦʡ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ (ʜʝʤʦʥʩʪʨʘʮʠʷ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚʪʦʨʦʛʦ ʧʦʩʪʫʣʘʪʘ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ)èè 

 

ʉʪʘʪʴʷ ʅ.ɺ. ʂʫʧʨʷʝʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʢʦʣʴʢʦ ʨʘʩʰʠʨʝʥʥʫʶ ʚʝʨʩʠʶ ʝʛʦ ʩʪʘʪʴʠ, 

ʧʦʤʝʱʸʥʥʦʡ 2 ʤʘʷ 2012 ʛ. ʥʘ ʩʘʡʪʝ SciTecLibrary.ru. ʇʦ ʧʦʚʦʜʫ ʵʪʦʡ ʠʥʪʝʨʥʝʪʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʷ 

ʫʞʝ ʥʘʧʨʘʚʠʣ ʘʚʪʦʨʫ ʧʠʩʴʤʦ ʦʪ 12 ʠʶʥʷ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʣ ʝʤʫ ʥʘ ʝʛʦ ʦʰʠʙʢʠ ʚ ʧʦʥʠʤʘʥʠʠ 

ʥʘʰʝʡ ʨʘʙʦʪʳ. ʇʨʠʩʣʘʥʥʘʷ ʚ ʋʌʅ ʚʝʨʩʠʷ ʩʪʘʪʴʠ ʂʫʧʨʷʝʚʘ ʤʘʣʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʚʠʯʥʦʡ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʦʣʥʦʩʪʴʶ ʪʦʞʜʝʩʪʚʝʥʥʳ ʘʥʥʦʪʘʮʠʠ). ɸʚʪʦʨ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʘʩʪʘʠʚʘʝʪ ʥʘ ʩʚʦʝʡ 

ʦʰʠʙʦʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʷ ʚʳʥʫʞʜʝʥ ʧʦʚʪʦʨʠʪʴ ʩʚʦʠ 

ʚʦʟʨʘʞʝʥʠʷ. 

ɸʚʪʦʨ ʧʠʰʝʪ: 
 

çʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʩʦʜʝʨʞʘʥʠʷ ʨʘʙʦʪʳ [1], ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʝ ʧʨʷʤʦʝ 

ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʠʩʧʫʱʝʥʥʦʛʦ ʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ, ʪ.ʝ. ʩʢʦʨʦʩʪʠ ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ 
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ʠʟʣʫʯʝʥʠʷ (ʉʀ), ʘ ʣʠʰʴ ʩʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʠʩʧʫʱʝʥʥʦʛʦ ʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ, ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʦʪ ʥʝʧʦʜʚʠʞʥʦʛʦ ʠʩʪʦʯʥʠʢʘ (ʩʨʘʚʥʠʚʘʣʘʩʴ ʦʜʥʘ ʥʝʠʟʚʝʩʪʥʘʷ ʚʝʣʠʯʠʥʘ ʩ ʜʨʫʛʦʡ 

ʥʝʠʟʚʝʩʪʥʦʡ ʚʝʣʠʯʠʥʦʡ)è. 

 

ʅʘ ʵʪʦ ʷ ʧʠʩʘʣ 12 ʠʶʥʷ ʂʫʧʨʷʝʚʫ ʩʣʝʜʫʶʱʝʝ: 
 

çʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʯʘʩʪʠʯʥʦ ʩʧʨʘʚʝʜʣʠʚʦ ʣʠʰʴ ʚ ʦʪʥʦʰʝʥʠʠ ʧʝʨʚʦʛʦ ʩʮʝʥʘʨʠʷ ʥʘʰʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚ ʢʦʪʦʨʦʤ ʤʳ ʚʥʦʩʠʤ ʚ ʧʫʯʦʢ ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʪʝʢʣʷʥʥʫʶ ʧʣʘʩʪʠʥʫ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʣʦʛʠʢʝ ʙʘʣʣʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʧʣʘʩʪʠʥʘ ʷʚʣʷʝʪʩʷ 

ʚʪʦʨʠʯʥʳʤ ʥʝʧʦʜʚʠʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ. (ʅʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ɺʳ ʩʦʛʣʘʩʥʳ ʩ ʵʪʦʡ ʣʦʛʠʢʦʡ, ʢʦʪʦʨʫʶ 

ʩʯʠʪʘʝʪʝ ʜʘʚʥʦ ʦʪʙʨʦʰʝʥʥʦʡ). 

ɽʩʣʠ ʞʝ ʦʙʨʘʪʠʪʴʩʷ ʢ ʚʪʦʨʦʡ ʯʘʩʪʠ ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪʦ ʚ ʥʝʡ ʧʨʦʚʝʜʝʥʦ ʠʤʝʥʥʦ çʧʨʷʤʦʝ 

ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʠʩʧʫʱʝʥʥʦʛʦ ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤè. ɺʘʰʠ ʩʫʞʜʝʥʠʷ ʦʙ 

ʵʪʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʦʰʠʙʦʯʥʳ. ɺʳ ʥʘʧʠʩʘʣʠ: ç...ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ, ... ʨʦʣʴ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ 

ʠʛʨʘʣʘ ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʢʘʙʝʣʶ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʪʦʪ ʞʝ 

ʩʘʤʳʡ ʧʦʨʷʜʦʢ, ʯʪʦ ʠ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝè. ʕʪʦ ʥʝʚʝʨʥʦ. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʩʢʦʨʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʧʦ ʢʘʙʝʣʶ ʥʝ ʠʛʨʘʣʘ ɺʆʆɹʑɽ ʅʀʂɸʂʆʁ ʈʆʃʀ, ʧʦʩʢʦʣʴʢʫ ʫ ʥʘʩ 

ʩʠʛʥʘʣʳ (ʩʠʛʥʘʣ ʦʪ ʬʦʪʦʧʨʠʸʤʥʠʢʘ ʠ ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ) ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʠʩʴ ʥʘ ʜʚʘ ʚʭʦʜʘ 

ʜʚʫʭʣʫʯʝʚʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ ʧʦ ɼɺʋʄ ʀɼɽʅʊʀʏʅʓʄ ʂɸɹɽʃʗʄ ʈɸɺʅʆʁ ɼʃʀʅʓ, ʯʪʦ 

ʧʨʠʚʦʜʠʣʦ ʢ ʨʘʚʥʳʤ ʟʘʜʝʨʞʢʘʤ ʜʚʫʭ ʩʠʛʥʘʣʦʚ ʚ ʜʚʫʭ ʢʘʥʘʣʘʭ ʠ ʥʠʢʘʢ ʥʝ ʚʣʠʷʣʦ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʳʡ 

ʩʜʚʠʛ ʚʦ ʚʨʝʤʝʥʠ ʵʪʠʭ ʩʠʛʥʘʣʦʚ. ʕʪʦʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʩʜʚʠʛ ʠ ʙʳʣ ʧʨʝʜʤʝʪʦʤ ʠʟʤʝʨʝʥʠʷ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʦʜʥʦʟʥʘʯʥʦ ʚʳʯʠʩʣʷʣʘʩʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʥʘ ʤʝʨʥʦʤ ʚʘʢʫʫʤʠʨʦʚʘʥʥʦʤ ʫʯʘʩʪʢʝ ʧʫʪʠ ʜʣʠʥʦʡ 

7,2 ʤ.è 

 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʂʫʧʨʷʝʚ ʥʝ ʧʦʥʷʣ ʤʦʠʭ ʦʙʲʷʩʥʝʥʠʡ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʧʨʠʩʣʘʥʥʦʡ ʚ ʋʌʅ ʚʝʨʩʠʠ 

ʩʚʦʝʡ ʩʪʘʪʴʠ ʦʥ ʩʪʦʠʪ ʥʘ ʪʦʡ ʞʝ ʧʦʟʠʮʠʠ. ʇʨʘʚʜʘ, ʦʥ ʜʦʙʘʚʠʣ ʥʦʚʫʶ ʧʨʝʪʝʥʟʠʶ: 
 

çʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʘʩʯʝʪʝ ʩʢʦʨʦʩʪʠ ʉʀ ʙʳʣʠ ʜʦʧʫʱʝʥʳ ʦʰʠʙʢʠ. ɺʝʟʜʝ ʚʦ ʚʩʝʭ ʨʘʩʯʝʪʘʭ 

ʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʮʠʢʣʦʪʨʦʥʝ, ʘ ʪʘʢʞʝ 

ʩʢʦʨʦʩʪʴ ʩʠʛʥʘʣʦʚ ʧʦ ʢʘʙʝʣʷʤ ʘʧʨʠʦʨʠ ʨʘʚʥʘ c, ʪ.ʝ. ʧʦʩʪʫʣʠʨʦʚʘʣʘʩʴ, ʠ ʧʳʪʘʣʠʩʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʘʡʪʠ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʡ ʥʝʠʟʚʝʩʪʥʦʡ ʚʝʣʠʯʠʥʳ ʜʨʫʛʫʶè. 

 

ʕʪʦ ʥʝʚʝʨʥʦ. ʄʳ ʥʝ ʧʦʩʪʫʣʠʨʦʚʘʣʠ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ ʨʘʚʥʘ ʩ. ʄʳ ʩʯʠʪʘʣʠ ʝʸ 

ʥʝʠʟʚʝʩʪʥʦʡ (ʜʦʧʫʩʢʘʷ ʜʘʞʝ ʚ ʨʘʤʢʘʭ ʣʦʛʠʢʠ ʙʘʣʣʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʚʥʘ 2ʩ). ʄʳ ʠʟʤʝʨʷʣʠ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ, ʚ ʯʸʤ ʠ ʩʦʩʪʦʷʣʘ ʚʪʦʨʘʷ ʯʘʩʪʴ ʥʘʰʝʡ ʨʘʙʦʪʳ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʧʦ ʢʘʙʝʣʷʤ, ʪʦ ʤʳ ʦʪʥʶʜʴ ʥʝ ʧʦʩʪʫʣʠʨʦʚʘʣʠ ʝʸ 

ʨʘʚʥʦʡ ʩ (ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʦʥʘ ʨʘʟʘ ʚ ʧʦʣʪʦʨʘ ʤʝʥʴʰʝ) ʠ ʢʘʢ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʵʪʘ ʩʢʦʨʦʩʪʴ ʚʦʦʙʱʝ ʥʝ 

ʚʭʦʜʠʪ ʚ ʨʘʩʯʸʪʳ ʚʚʠʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʣʘʥʩʥʦʡ ʩʭʝʤʳ ʠʟʤʝʨʝʥʠʷ. ʅʘʢʦʥʝʮ, ʦ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ çʚ ʮʠʢʣʦʪʨʦʥʝè: ʧʨʠ ʠʟʚʝʩʪʥʦʡ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ (450 ʄʵɺ) ʠʭ ʩʢʦʨʦʩʪʴ, 

ʚʳʯʠʩʣʝʥʥʘʷ ʧʦ ʬʦʨʤʫʣʘʤ ʉʊʆ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʢʦʨʦʩʪʠ ʩ ʣʠʰʴ ʚ ʩʝʜʴʤʦʤ ʜʝʩʷʪʠʯʥʦʤ ʟʥʘʢʝ. 

ɽʩʣʠ ʞʝ ʂʫʧʨʷʝʚ ʥʝ ʚʝʨʠʪ ʚ ʉʊʆ, ʪʦ ʦʥ ʤʦʞʝʪ ʚʳʯʠʩʣʠʪʴ ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʥʦʚ, ʟʥʘʷ ʜʣʠʥʫ 

ʢʦʣʴʮʘ ʠ ʯʘʩʪʦʪʫ ʦʙʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʛʫʩʪʢʘ ï ʵʪʠ ʜʘʥʥʳʝ ʝʩʪʴ ʚ ʩʪʘʪʴʝ. ʇʨʠ ʵʪʦʤ ʦʥ 

ʦʙʥʘʨʫʞʠʪ, ʯʪʦ ʵʪʘ ʩʢʦʨʦʩʪʴ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩ ʩ ʪʦʯʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 0,1% (ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 

ʜʣʠʥʳ ʦʨʙʠʪʳ). 

ɺʩʣʝʜ ʟʘ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʮʠʪʘʪʦʡ ʂʫʧʨʷʝʚ ʧʠʰʝʪ ʩʣʝʜʫʶʱʝʝ: 
 

çʊʦ, ʯʪʦ ʪʘʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʘʙʩʦʣʶʪʥʦ ʙʝʩʩʤʳʩʣʝʥʝʥ, ʙʝʩʧʦʣʝʟʝʥ ʠ ʦʙʨʝʯʝʥ ʥʘ ʧʨʦʚʘʣ, ʙʳʣʦ 

ʜʦʢʘʟʘʥʦ ʝʱʝ ʄʘʡʢʝʣʴʩʦʥʦʤ, ʢʦʪʦʨʳʡ ʚʚʝʣ ʟʘʧʨʝʪ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚè. 

 

ʉʢʘʟʘʥʦ ʧʨʝʜʝʣʴʥʦ ʢʘʪʝʛʦʨʠʯʥʦ, ʥʦ ʩʦʚʝʨʰʝʥʥʦ ʙʝʟʜʦʢʘʟʘʪʝʣʴʥʦ. ʗ ʥʠʯʝʛʦ ʥʝ ʩʣʳʰʘʣ ʦ 

ʪʘʢʠʭ ʚʳʩʪʫʧʣʝʥʠʷʭ ʄʘʡʢʝʣʴʩʦʥʘ ʠ ʥʝ ʤʦʛʫ ʢʦʤʤʝʥʪʠʨʦʚʘʪʴ ʵʪʦ ʟʘʷʚʣʝʥʠʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʩʩʳʣʦʢ. ʄʦʛʫ ʪʦʣʴʢʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʂʫʧʨʷʝʚʘ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʦʧʳʪʦʚ ʄʘʡʢʝʣʴʩʦʥʘ ï ʠʟʤʝʨʷʝʤʘʷ ʥʘʤʠ ʟʘʜʝʨʞʢʘ ʚʨʝʤʝʥʠ 

ʣʠʥʝʡʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʢ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. 

ʇʨʝʨʳʚʘʷ ʥʘ ʵʪʦʤ ʘʥʘʣʠʟ ʩʪʘʪʴʠ ʅ.ɺ. ʂʫʧʨʷʝʚʘ, ʩʯʠʪʘʶ, ʯʪʦ ʩʢʘʟʘʥʥʦʛʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ 

ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʦʪʢʣʦʥʠʪʴ ʵʪʫ ʩʪʘʪʴʶ ʢʘʢ ʦʰʠʙʦʯʥʫʶ. 

ɸʣʝʢʩʘʥʜʨʦʚ ɽ.ɹ. 

08.07.2012 
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2. ɺʪʦʨʦʡ ʦʪʚʝʪ ɽ.ɹ. ɸʣʝʢʩʘʥʜʨʦʚʘ ʥʘ ʩʪʘʪʴʠ ʅ.ɺ. ʂʫʧʨʷʝʚʘ 

ʆ ʩʪʘʪʴʝ ʅ.ɺ. ʂʫʧʨʷʝʚʘ çʂ ʚʦʧʨʦʩʫ ʦʙ ʠʟʤʝʨʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʠʩʧʫʱʝʥʥʦʛʦ ʫʣʴʪʨʘ-

ʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤè. 

ʅʦʚʘʷ ʩʪʘʪʴʷ ʂʫʧʨʷʝʚʘ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦʨʷʝʪ ʝʛʦ ʞʝ ʩʪʘʪʴʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʂ ʩʪʘʪʴʝ 

ɽ.ɹ. ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ. çʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʨʷʤʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ 

ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ (ʜʝʤʦʥʩʪʨʘʮʠʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚʪʦʨʦʛʦ ʧʦʩʪʫʣʘʪʘ ʩʧʝʮʠʘʣʴʥʦʡ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ)èè, ʥʘ ʢʦʪʦʨʫʶ ʷ ʫʞʝ ʜʘʚʘʣ ʜʝʪʘʣʴʥʳʡ ʦʪʟʳʚ, ʩʤ. ʧʨʠʣʦʞʝʥʠʝ. 

ɺʦʪ, ʥʘʧʨʠʤʝʨ, ʮʠʪʘʪʘ ʠʟ ʥʦʚʦʡ ʩʪʘʪʴʠ ʘʚʪʦʨʘ. 
 

çɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʩʦʜʝʨʞʘʥʠʷ ʨʘʙʦʪ [1,2], ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʝ 

ʧʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʠʩʧʫʱʝʥʥʦʛʦ ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ, ʪ.ʝ. ʩʢʦʨʦʩʪʠ 

ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʘ ʣʠʰʴ ʩʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʠʩʧʫʱʝʥʥʦʛʦ ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʩʢʠʤ 

ʠʩʪʦʯʥʠʢʦʤ, ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʦʪ ʥʝʧʦʜʚʠʞʥʦʛʦ ʠʩʪʦʯʥʠʢʘ (ʩʨʘʚʥʠʚʘʣʘʩʴ ʦʜʥʘ ʥʝʠʟʚʝʩʪʥʘʷ 

ʚʝʣʠʯʠʥʘ ʩ ʜʨʫʛʦʡ ʥʝʠʟʚʝʩʪʥʦʡ ʚʝʣʠʯʠʥʦʡ). ʇʨʠʯʝʤ, ʢʘʢ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ, ʪʘʢ ʠ ʚʦ ʚʪʦʨʦʤ 

ʚʘʨʠʘʥʪʝ, ʛʜʝ ʨʦʣʴ ʦʧʦʨʥʦʡ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʠʛʨʘʣʘ ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʢʘʙʝʣʶ (ʵʪʘ ʩʢʦʨʦʩʪʴ ʠʤʝʝʪ ʪʦʪ ʞʝ ʩʘʤʳʡ ʧʦʨʷʜʦʢ ʚʝʣʠʯʠʥʳ, ʯʪʦ ʠ ʩʢʦʨʦʩʪʴ 

ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ). ɸ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʦʩʪʦ ʨʘʩʯʝʪʥʦʝ ʚʨʝʤʷ, 

ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʦʩʪʫʣʘʪʝ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʉʊʆ) ʦʙ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʩʢʦʨʦʩʪʠ 

ʩʚʝʪʘè. 

 

ɸ ʚʦʪ ʯʪʦ ʧʠʩʘʣ ʘʚʪʦʨ ʨʘʥʝʝ. 
 

çʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʩʦʜʝʨʞʘʥʠʷ ʨʘʙʦʪʳ [1], ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʝ ʧʨʷʤʦʝ 

ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʠʩʧʫʱʝʥʥʦʛʦ ʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ, ʪ.ʝ. ʩʢʦʨʦʩʪʠ ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ (ʉʀ), ʘ ʣʠʰʴ ʩʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʠʩʧʫʱʝʥʥʦʛʦ ʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ, ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʦʪ ʥʝʧʦʜʚʠʞʥʦʛʦ ʠʩʪʦʯʥʠʢʘ (ʩʨʘʚʥʠʚʘʣʘʩʴ ʦʜʥʘ ʥʝʠʟʚʝʩʪʥʘʷ ʚʝʣʠʯʠʥʘ ʩ ʜʨʫʛʦʡ 

ʥʝʠʟʚʝʩʪʥʦʡ ʚʝʣʠʯʠʥʦʡ). ʇʨʠʯʝʤ, ʢʘʢ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ, ʪʘʢ ʠ ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʨʦʣʴ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʠʛʨʘʣʘ ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʢʘʙʝʣʶ (ʵʪʘ 

ʩʢʦʨʦʩʪʴ ʠʤʝʝʪ ʪʦʪ ʞʝ ʩʘʤʳʡ ʧʦʨʷʜʦʢ ʚʝʣʠʯʠʥʳ, ʯʪʦ ʠ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ). ʅʦ ʪʘʢ ʢʘʢ 

ʧʝʨʚʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʦʪ ʜʚʠʞʫʱʝʛʦʩʷ ʠʩʪʦʯʥʠʢʘ ʥʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʠʩʪʦʯʥʠʢʘ, ʪʦ ʧʦʣʫʯʘʣʦʩʴ, ʯʪʦ ʩʨʘʚʥʠʚʘʣʘʩʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʩʘʤʘ ʩ ʩʦʙʦʡè. 

 

(ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʘ ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʤʘʣʦʧʦʥʷʪʥʘʷ ʬʨʘʟʘ, ʢʦʪʦʨʘʷ 

ʚ ʥʦʚʦʤ ʚʘʨʠʘʥʪʝ ʩʦʜʝʨʞʠʪ ʥʦʚʦʝ ʧʨʠʣʘʛʘʪʝʣʴʥʦʝ çʦʧʦʨʥʦʡè). 

ɺ ʦʪʚʝʪ ʥʘ ʧʝʨʚʫʶ ʯʘʩʪʴ ʵʪʦʛʦ ʟʘʷʚʣʝʥʠʷ ʷ ʫʞʝ ʧʠʩʘʣ ʚ ʩʚʦʸʤ ʦʪʚʝʪʝ ʘʚʪʦʨʫ: 
 

çɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʧʦ ʢʘʙʝʣʶ ʥʝ ʠʛʨʘʣʘ ɺʆʆɹʑɽ 

ʅʀʂɸʂʆʁ ʈʆʃʀ, ʧʦʩʢʦʣʴʢʫ ʫ ʥʘʩ ʩʠʛʥʘʣʳ (ʩʠʛʥʘʣ ʦʪ ʬʦʪʦʧʨʠʸʤʥʠʢʘ ʠ ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ) 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʠʩʴ ʥʘ ʜʚʘ ʚʭʦʜʘ ʜʚʫʭʣʫʯʝʚʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ ʧʦ ɼɺʋʄ ʀɼɽʅʊʀʏʅʓʄ 

ʂɸɹɽʃʗʄ ʈɸɺʅʆʁ ɼʃʀʅʓ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʨʘʚʥʳʤ ʟʘʜʝʨʞʢʘʤ ʜʚʫʭ ʩʠʛʥʘʣʦʚ ʚ ʜʚʫʭ ʢʘʥʘʣʘʭ 

ʠ ʥʠʢʘʢ ʥʝ ʚʣʠʷʣʦ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʩʜʚʠʛ ʚʦ ʚʨʝʤʝʥʠ ʵʪʠʭ ʩʠʛʥʘʣʦʚ. ʕʪʦʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʩʜʚʠʛ ʠ 

ʙʳʣ ʧʨʝʜʤʝʪʦʤ ʠʟʤʝʨʝʥʠʷ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʜʥʦʟʥʘʯʥʦ ʚʳʯʠʩʣʷʣʘʩʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʥʘ ʤʝʨʥʦʤ 

ʚʘʢʫʫʤʠʨʦʚʘʥʥʦʤ ʫʯʘʩʪʢʝ ʧʫʪʠ ʜʣʠʥʦʡ 7,2 ʤ.è 

 

ʇʦʣʫʯʠʚ ʵʪʦ ʨʘʟʲʷʩʥʝʥʠʝ, ʂʫʧʨʷʝʚ ʤʝʥʷʝʪ ʢʦʥʮʦʚʢʫ ʮʠʪʠʨʦʚʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʠ ʧʠʰʝʪ 

ʪʝʧʝʨʴ: 
 

 çɸ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʦʩʪʦ ʨʘʩʯʝʪʥʦʝ ʚʨʝʤʷ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʧʦʩʪʫʣʘʪʝ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʉʊʆ) ʦʙ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘè. 

 

ʕʪʦ ʥʝ ʚʝʨʥʦ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʤʳ ʜʝʣʠʣʠ ʜʣʠʥʫ ʧʫʪʠ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ (7.2 

ʤʝʪʨʘ) ʥʘ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʠʤʧʫʣʴʩʘ ʩʚʝʪʘ ʧʦ ʵʪʦʤʫ ʧʫʪʠ. ɺʨʝʤʷ ʠʟʤʝʨʷʣʦʩʴ ʠʟ ʩʨʘʚʥʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʧʠʢʘ ʬʦʪʦʪʦʢʘ ʥʘ ʵʢʨʘʥʝ ʦʩʮʠʣʣʦʛʨʘʬʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʛʥʘʣʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʇʨʠ 

ʵʪʦʤ ʤʳ ʫʯʠʪʳʚʘʣʠ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʳʡ ʵʣʝʢʪʨʦʥʥʳʤ ʩʛʫʩʪʢʦʤ ʥʘ ʧʫʪʠ ʦʪ 

ʫʩʢʦʨʷʶʱʝʛʦ ʟʘʟʦʨʘ ʜʦ ʦʪʚʦʜʥʦʛʦ ʦʢʥʘ. ʕʪʦʪ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʙʳʣ ʨʘʚʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 

ʫʯʘʩʪʢʫ ʜʣʠʥʳ ʪʨʘʝʢʪʦʨʠʠ ʵʣʝʢʪʨʦʥʦʚ, ʧʦʜʝʣʝʥʥʦʤʫ ʥʘ ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʥʦʚ. ʇʦʩʣʝʜʥʷʷ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʜʚʦʷʢʦ: 1) ʠʩʭʦʜʷ ʠʟ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ (460 ʄʵɺ) ʧʦ ʬʦʨʤʫʣʝ ʉʊʆ, ʯʪʦ 

ʧʨʠʚʦʜʠʣʦ ʢ ʩʢʦʨʦʩʪʠ ʵʣʝʢʪʨʦʥʦʚ, ʩʦʚʧʘʜʘʶʱʝʡ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʰʝʩʪʦʛʦ ʜʝʩʷʪʠʯʥʦʛʦ ʟʥʘʢʘ; 2) ʠʩʭʦʜʷ ʠʟ ʯʘʩʪʦʪʳ ʦʙʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʥʘʢʦʧʠʪʝʣʝ ʧʨʠ 

ʠʟʚʝʩʪʥʦʡ ʜʣʠʥʝ ʪʨʘʝʢʪʦʨʠʠ. ʇʦʩʣʝʜʥʷʷ ʦʮʝʥʢʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʣʘ ʢ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʥʦ ʚ ʵʪʦʤ 
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ʩʣʫʯʘʝ ʩ ʪʦʯʥʦʩʪʴʶ ʦʢʦʣʦ 0,5 %, ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʟʥʘʥʠʷ ʜʣʠʥʳ ʪʨʘʝʢʪʦʨʠʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʘ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʵʣʝʢʪʨʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʫʢʘʟʘʥʥʦʡ ʪʦʯʥʦʩʪʠ. 

ɿʘʤʝʯʫ, ʯʪʦ ʩʢʘʟʘʥʥʦʝ ʫʞʝ ʜʦʚʦʜʠʣʦʩʴ ʜʦ ʩʚʝʜʝʥʠʷ ʂʫʧʨʷʝʚʘ. 

ʇʦʩʣʝ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʨʘʟʲʷʩʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʝʥʩʪʚʘ ʚʨʝʤʝʥʥʳʭ ʟʘʜʝʨʞʝʢ ʚ 

ʢʘʥʘʣʘʭ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʠ ʩʠʛʥʘʣʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ʚʚʠʜʫ ʨʘʚʝʥʩʪʚʘ ʜʣʠʥ ʜʚʫʭ ʠʜʝʥʪʠʯʥʳʭ 

ʢʘʙʝʣʝʡ) ʅ.ɺ. ʂʫʧʨʷʝʚ ʚ ʥʦʚʦʡ ʚʝʨʩʠʠ ʩʪʘʪʴʠ ʧʠʰʝʪ, ʯʪʦ çʵʪʦ (ʨʘʚʝʥʩʪʚʦ ʟʘʜʝʨʞʝʢ, ɽ.ɸ.) ʦʧʷʪʴ 

ʞʝ ʚʝʨʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʘʨʘʥʝʝ, ʪ.ʝ. ʘʧʨʠʦʨʠ, ʠʟʚʝʩʪʥʘ ʩʢʦʨʦʩʪʴ ʠʭ (ʩʠʛʥʘʣʦʚ, ɽ.ɸ.) 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷè. ʕʪʦ, ʦʧʷʪʴ-ʪʘʢʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʚʝʨʥʦ ï ʟʥʘʥʠʷ ʩʢʦʨʦʩʪʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʚ ʚʠʜʫ 

ʙʘʣʘʥʩʥʦʩʪʠ ʩʭʝʤʳ. 

ʅʘ ʦʩʥʦʚʝ ʩʢʘʟʘʥʥʦʛʦ ʷ ʩʯʠʪʘʶ ʠ ʦʙʥʦʚʣʸʥʥʫʶ ʚʝʨʩʠʶ ʩʪʘʪʴʠ ʅ.ɺ. ʂʫʧʨʷʝʚʘ ʦʰʠʙʦʯʥʦʡ. 

 

ɽ.ɹ. ɸʣʝʢʩʘʥʜʨʦʚ, 

18.11.2012. 

 

3. ʆʪʚʝʪ ɽ.ɹ. ɸʣʝʢʩʘʥʜʨʦʚʘ ʜʝʧʫʪʘʪʫ ʖ.ɸ. ʃʠʧʘʪʦʚʫ 

ɼʝʧʫʪʘʪʫ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʳ 

ʇʝʨʚʦʤʫ ʟʘʤʝʩʪʠʪʝʣʶ ʧʨʝʜʩʝʜʘʪʝʣʷ ʂʦʤʠʪʝʪʘ ʧʦ ʵʥʝʨʛʝʪʠʢʝ 

ʖ.ɸ. ʃʠʧʘʪʦʚʫ 

 

ɻʣʫʙʦʢʦʫʚʘʞʘʝʤʳʡ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʇʦ ɺʘʰʝʤʫ ʟʘʧʨʦʩʫ ʈɸʅ ˉ ʣ-4/216 ʦʪ 5 ʠʶʣʷ 2013 ʛ. ʦʙ ʦʙʨʘʱʝʥʠʠ ʌ.ʂ. ɻʣʫʤʦʚʘ ʩʦʦʙʱʘʶ 

ʩʣʝʜʫʶʱʝʝ. ʌ.ʂ. ɻʣʫʤʦʚ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʥ ʥʘʰʸʣ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʪʦʧʣʠʚʘ ʦʥ ʧʨʝʜʣʘʛʘʝʪ ʘ) ʚʦʜʫ ʠ ʙ) 

ʧʨʦʪʦʥʳ. 

ɺ ʚʘʨʠʘʥʪʝ ʘ) ʘʚʪʦʨ ʧʨʝʜʧʦʣʘʛʘʝʪ çʩʞʠʛʘʪʴè ʚʦʜʫ ʧʨʠ ʩʪʦʣʴ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʯʪʦ ʚʦʜʘ 

ʜʠʩʩʦʮʠʠʨʫʝʪ ʥʘ ʘʪʦʤʳ ʢʠʩʣʦʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ. ʇʨʠ ʠʭ ʦʙʨʘʪʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʚ ʤʦʣʝʢʫʣʳ 

ʢʠʩʣʦʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʛʦʨʘʥʠʝʤ ʚʦʜʦʨʦʜʘ (ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦʜʳ) ʚʳʜʝʣʷʝʪʩʷ 

ʙʦʣʴʰʘʷ ʵʥʝʨʛʠʷ, ʢʦʪʦʨʘʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʚʥʝʰʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ʕʪʘ ʥʘʠʚʥʘʷ 

ʠʜʝʷ ʚʦʩʭʦʜʠʪ ʢ ʬʨʘʥʮʫʟʩʢʦʤʫ ʧʠʩʘʪʝʣʶ-ʬʘʥʪʘʩʪʫ 19 ʚʝʢʘ ɾʶʣʶ ɺʝʨʥʫ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʣ 

ʨʘʟʣʘʛʘʪʴ ʚʦʜʫ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʠ ʟʘʪʝʤ ʧʦʣʫʯʘʪʴ ʪʝʧʣʦ ʩʞʠʛʘʥʠʝʤ ʚʦʜʦʨʦʜʘ ʚ ʢʠʩʣʦʨʦʜʝ. ʀ 

ɻʣʫʤʦʚ, ʠ ɾʶʣʴ ɺʝʨʥ ʥʝ ʫʯʣʠ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʜʠʩʩʦʮʠʘʮʠʶ ʚʦʜʳ. ɺ ʩʦʛʣʘʩʠʠ ʩ ʟʘʢʦʥʦʤ 

ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʵʪʠ ʟʘʪʨʘʪʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ, ʚʳʜʝʣʷʝʤʦʡ ʧʨʠ ʦʙʨʘʪʥʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ 

ɻʣʫʤʦʚʘ ʥʝ ʦʩʫʱʝʩʪʚʠʤʦ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ çʚʝʯʥʳʡ ʜʚʠʛʘʪʝʣʴè. 

ɺ ʚʘʨʠʘʥʪʝ ʙ) ɻʣʫʤʦʚ ʬʘʢʪʠʯʝʩʢʠ ʛʦʚʦʨʠʪ ʦ ʷʜʝʨʥʦʤ ʩʠʥʪʝʟʝ. ʕʪʘ ʧʝʨʩʧʝʢʪʠʚʘ ʭʦʨʦʰʦ 

ʠʟʚʝʩʪʥʘ ʩʧʝʮʠʘʣʠʩʪʘʤ-ʷʜʝʨʱʠʢʘʤ ʠ ʩʦʩʪʘʚʣʷʝʪ ʩʦʜʝʨʞʘʥʠʝ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʦʩʫʱʝʩʪ-

ʚʣʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʡ ʪʝʨʤʦʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ. ɿʘʤʝʯʫ, ʯʪʦ ʦʙʩʫʞʜʘʝʤʳʡ ɻʣʫʤʦʚʳʤ ʷʜʝʨʥʳʡ ʩʠʥʪʝʟ 

ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʥʦʚ ʩʦʚʝʨʰʝʥʥʦ ʥʝʚʦʟʤʦʞʝʥ ʚ ʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʦʪʝʢʘʝʪ (ʧʨʠʪʦʤ ʢʨʘʡʥʝ 

ʤʝʜʣʝʥʥʦ) ʪʦʣʴʢʦ ʚ ʥʝʜʨʘʭ ʟʚʸʟʜ. ɺ ʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʘʢʮʠʠ ʩʠʥʪʝʟʘ ʚʦʟʤʦʞʥʳ ʣʠʰʴ ʜʣʷ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʷʜʝʨ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʧʨʦʛʨʘʤʤʳ ʙʘʟʠʨʫʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʩʣʠʷʥʠʠ 

ʜʝʡʪʝʨʠʷ ʠ ʪʨʠʪʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠʯʝʛʦ ʥʦʚʦʛʦ, ʘ ʪʝʤ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦʛʦ, ʌ.ʂ. ɻʣʫʤʦʚ ʪʫʪ ʥʝ 

ʧʨʝʜʣʦʞʠʣ. 

ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʫ ɻʣʫʤʦʚʘ ʧʘʪʝʥʪʦʚ ʥʘ ʝʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʥʠ ʚ ʢʦʝʡ ʤʝʨʝ 

ʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʨʝʘʣʠʟʫʝʤʦʩʪʠ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʧʨʘʢʪʠʢʘ ʧʘʪʝʥʪʦʚʘʥʠʷ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ 

ʨʝʘʣʠʟʫʝʤʦʩʪʠ ʧʘʪʝʥʪʫʝʤʳʭ ʠʟʦʙʨʝʪʝʥʠʡ ï ʩʤ. ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ, ʥʘʧʨʠʤʝʨ, ʩʪʘʪʴʶ ʘʢʘʜʝʤʠʢʘ 

ʈɸʅ ɿʘʭʘʨʦʚʘ ɺ.ɽ. ʚ ʙʶʣʣʝʪʝʥʝ ˉ 11 çɺ ʟʘʱʠʪʫ ʥʘʫʢʠè (2012 ʛ.) 

ɿɸʂʃʖʏɽʅʀɽ: ʇʨʝʜʣʦʞʝʥʠʷ ʌ.ʂ. ɻʣʫʤʦʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʦʟʤʦʞʥʳ ʠʣʠ ʥʝʨʝʘʣʠ-

ʟʫʝʤʳ, ʘ ʧʦʪʦʤʫ ʥʝ ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ. 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʢʦʤʠʩʩʠʠ ʈɸʅ 

ʧʦ ʙʦʨʴʙʝ ʩ ʣʞʝʥʘʫʢʦʡ ʠ ʬʘʣʴʩʠʬʠʢʘʮʠʝʡ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʘʢʘʜʝʤʠʢ ɸʣʝʢʩʘʥʜʨʦʚ ɽ.ɹ.1 

 

                                                      
1 ʄʆʀ: ʇʠʩʴʤʦ ʥʝ ʜʘʪʠʨʦʚʘʥʦ, ʥʦ ʧʨʠʩʣʘʥʥʳʡ ʤʥʝ ʬʘʡʣ ʩʦʟʜʘʥ 27 ʘʚʛʫʩʪʘ 2013 ʛ. ʚ 19:49. 
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ʂʦʤʤʝʥʪʘʨʠʡ ʄ. ʀʧʘʪʴʝʚʦʡ 

ɺ ʦʪʥʦʰʝʥʠʠ ʂʫʧʨʷʝʚʘ ʠ ɻʣʫʤʦʚʘ, ʧʦʞʘʣʫʡ, ʚʩʸ ʷʩʥʦ, ʠ ʪʘʤ ʤʥʝ ʥʝʯʝʛʦ ʜʦʙʘʚʠʪʴ, ʥʦ ʥʘ 

ʥʝʢʦʪʦʨʳʝ ʤʦʤʝʥʪʳ ʠʟ ʩʦʙʩʪʚʝʥʥʦ ʧʠʩʴʤʘ ɽ.ɹ. ɸʣʝʢʩʘʥʜʨʦʚʘ ʷ ʭʦʪʝʣʘ ʙʳ ʦʪʚʝʪʠʪʴ. ɽʚʛʝʥʠʡ 

ɹʦʨʠʩʦʚʠʯ ʩʢʘʟʘʣ: 
 

ʗ ʥʝ ʩʦʛʣʘʩʝʥ ʩ ɺʘʰʝʡ ʢʨʠʪʠʢʦʡ ʦʢʦʥʯʘʥʠʷ ʤʦʝʛʦ ʚʚʝʜʝʥʠʷ. ʅʝ ʠʤʝʷ ʚʨʝʤʝʥʠ ʧʦʜʨʦʙʥʦ 

ʨʘʟʙʠʨʘʪʴ ɺʘʰʠ ʟʘʤʝʯʘʥʠʷ, ʩʢʘʞʫ ʪʦʣʴʢʦ, ʯʪʦ ʢʦʤʠʩʩʠʷ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʝ ʟʘʜʘʯʠ ʠ ʦʯʝʥʴ 

ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʄʳ ʥʝ ʤʦʞʝʤ ʚʝʩʪʠ ʤʦʥʠʪʦʨʠʥʛ ʠʥʪʝʨʥʝʪʘ ʚ ʧʦʠʩʢʘʭ ʘʥʪʠʥʘʫʯʥʦʡ 

ʛʣʫʧʦʩʪʠ ʚ ʚʠʜʫ ʝʸ ʥʝʦʙʲʷʪʥʦʩʪʠ. 

 

ʗ ʚʦʚʩʝ ʥʝ ʠʤʝʣʘ ʚ ʚʠʜʫ çʤʦʥʠʪʦʨʠʥʛ ʠʥʪʝʨʥʝʪʘ ʚ ʧʦʠʩʢʘʭ ʘʥʪʠʥʘʫʯʥʦʡ ʛʣʫʧʦʩʪʠè, ʯʪʦ, 

ʨʘʟʫʤʝʝʪʩʷ, ʥʝʚʦʟʤʦʞʥʦ. ʗ ʠʤʝʣʘ ʚ ʚʠʜʫ, ʯʪʦ ʝʩʣʠ ʢʪʦ-ʪʦ (ʥʘʧʨʠʤʝʨ, ʷ ʠʣʠ ʢʪʦ-ʪʦ ʜʨʫʛʦʡ ʠʟ 

ʯʠʪʘʪʝʣʝʡ) ʩʪʘʚʠʪ ʧʝʨʝʜ ʂʦʤʠʩʩʠʝʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʘʨʛʫʤʝʥʪ (ʘʨʛʫʤʝʥʪ, ʘ ʥʝ ʧʨʦʩʪʦ ʪʝʢʩʪ ʠʣʠ 

ʠʥʪʝʨʥʝʪʦʚʩʢʫʶ ʩʩʳʣʢʫ!), ʪʦ ʂʦʤʠʩʩʠʷ ʥʝ ʜʦʣʞʥʘ ʵʪʦʪ ʘʨʛʫʤʝʥʪ ʧʦʧʨʦʩʪʫ ʠʛʥʦʨʠʨʦʚʘʪʴ, ʘ ʝʡ 

ʩʣʝʜʫʝʪ (ʢʘʢ ʤʳ ʦʪ ʥʝʝ ʵʪʦ ʦʞʠʜʘʝʤ) ʩʜʝʣʘʪʴ ʦʜʥʦ ʠʟ ʜʚʫʭ: ʣʠʙʦ ʩʥʘʯʘʣʘ ʫʷʩʥʠʪʴ ʜʣʷ ʩʝʙʷ ʠ 

ʧʦʪʦʤ ʩʢʘʟʘʪʴ ʥʘʤ, ʧʦʯʝʤʫ ʵʪʦʪ ʘʨʛʫʤʝʥʪ ʥʝʩʦʩʪʦʷʪʝʣʝʥ, ʣʠʙʦ ʧʨʠʟʥʘʪʴ ʝʛʦ ʧʨʘʚʠʣʴʥʳʤ (ʧʨʠʯʝʤ 

ʚ ʩʣʦʞʥʳʭ ʩʠʪʫʘʮʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʟʘʥʷʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ). 

ɺ ʪʘʢʦʤ ʘʙʩʪʨʘʢʪʥʦʤ ʚʠʜʝ, ʤʦʞʝʪ ʙʳʪʴ, ʠ ʥʝ ʦʯʝʥʴ ʧʦʥʷʪʥʦ, ʦ ʯʝʤ ʠʜʝʪ ʨʝʯʴ, ʧʦʵʪʦʤʫ 

ʧʨʠʚʝʜʫ ʧʨʠʤʝʨʳ. 

ʇʝʨʚʳʡ ʧʨʠʤʝʨ. ʋʞʝ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʦʪ ɽʚʛʝʥʠʷ ɹʦʨʠʩʦʚʠʯʘ ʦʙʩʫʞʜʘʝʤʦʛʦ ʩʝʡʯʘʩ 

ʧʠʩʴʤʘ ʷ ʧʦʩʪʘʚʠʣʘ ʧʝʨʝʜ ʂʦʤʠʩʩʠʝʡ ʩʣʝʜʫʶʱʠʡ ʘʨʛʫʤʝʥʪ, ʧʨʠʚʦʜʠʤʳʡ ʆʣʝʛʦʤ ɸʢʠʤʦʚʳʤ ʥʘ 

ʝʛʦ ʩʘʡʪʝ.2 ʆʥ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʷʢʦʙʳ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʳʭ 

ʬʦʨʤʫʣ ʜʣʷ ʵʬʬʝʢʪʘ ɼʦʧʣʝʨʘ. ɺʦʪ ʮʝʥʪʨʘʣʴʥʳʝ ʝʛʦ ʩʣʦʚʘ, ʭʦʪʷ ʜʣʷ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʘʜʦ ʯʠʪʘʪʴ ʠ ʚʝʩʴ ʤʘʪʝʨʠʘʣ, ʦʢʨʫʞʘʶʱʠʡ ʵʪʫ ʮʠʪʘʪʫ: 
 

ʀʪʘʢ, ʝʱʝ ʨʘʟ ʩʬʦʨʤʫʣʠʨʫʝʤ ʧʨʦʙʣʝʤʫ, ʢʘʩʘʶʱʫʶʩʷ ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʄʳ ʫʪʚʝʨʞ-

ʜʘʝʤ, ʯʪʦ ʚ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʪʝʦʨʠʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʦʛʦ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʘʚʠʣʘ ʚʳʙʦʨʘ ʤʝʞʜʫ 

ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʩʪʠʣʠʟʦʚʘʥʥʳʤʠ ʬʦʨʤʫʣʘʤʠ ï 

 
ʠ 

 
. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʯʠʩʣʠʪʝʣʴ ʠ ʟʥʘʤʝʥʘʪʝʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ 

ʜʦʧʣʝʨ-ʵʬʬʝʢʪ, ʚ ʨʘʟʣʠʯʥʳʭ ʢʥʠʛʘʭ ʙʫʜʝʪ ʧʨʦʠʟʚʦʣʴʥʦ ʤʝʥʷʪʴʩʷ ʤʝʩʪʘʤʠ, ʪʘʢ ʢʘʢ ʙʝʟ ʥʘʣʠʯʠʷ ʩʨʝʜʳ 

ʘʚʪʦʨʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʢʦʥʢʨʝʪʥʳʤ ʚʠʜʦʤ ʬʦʨʤʫʣʳ. ʇʦʥʷʪʥʦ, ʯʪʦ ʵʪʦ ʥʝ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʦʪʢʨʳʪʦ ʠ ʦʩʦʟʥʘʥʥʦ, ʠʥʘʯʝ ʙʳ ʦʰʠʙʢʘ ʩʨʘʟʫ ʞʝ ʙʳʣʘ ʚʠʜʥʘ, ʥʦ ʥʝʦʩʦʟʥʘʥʥʘʷ ʧʦʜʤʝʥʘ 

ʯʠʩʣʠʪʝʣʷ ʟʥʘʤʝʥʘʪʝʣʝʤ ʠʣʠ ʟʥʘʤʝʥʘʪʝʣʷ ʯʠʩʣʠʪʝʣʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦ, ʪʘʢ ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʫʣʳ ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ 50 %. ʉʝʛʦʜʥʷ 

ʤʳ ʠʤʝʝʤ ʧʨʝʣʶʙʦʧʳʪʥʫʶ ʩʠʪʫʘʮʠʶ: ʬʠʟʠʢʠ ʛʦʨʷʯʦ ʠ ʜʦʣʛʦ ʩʧʦʨʷʪ ʦ ʪʝʦʨʠʠ, ʢʦʪʦʨʦʡ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʪʘʢ ʢʘʢ ʚ ʥʝʡ ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʬʦʨʤʫʣʳ. 

 

ʕʪʦ ʢʦʥʢʨʝʪʥʳʡ ʘʨʛʫʤʝʥʪ, ʝʛʦ ʧʨʝʜʝʣʳ ʦʛʨʘʥʠʯʝʥʳ, ʟʜʝʩʴ ʥʝ ʥʘʜʦ ʥʠʢʘʢʦʛʦ çʤʦʥʠʪʦʨʠʥʛʘ 

ʠʥʪʝʨʥʝʪʘè; ʟʜʝʩʴ ʥʘʜʦ ʧʨʦʩʪʦ ʧʦʥʷʪʴ ʩʫʱʥʦʩʪʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʚʳʨʘʙʦʪʘʪʴ ʩʚʦʝ 

ʤʥʝʥʠʝ ʧʦ ʥʝʡ ʠ ʜʘʪʴ ʦʪʚʝʪ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʦʯʢʘʭ. ʕʪʦʪ ʦʪʚʝʪ ʠʤʝʝʪ ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ 

ʚʘʨʠʘʥʪʘ: 

1) çɼʘ, ʆʣʝʛ ɸʢʠʤʦʚ ʧʨʘʚ, ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʳʭ 

ʬʦʨʤʫʣ ʜʣʷ ʵʬʬʝʢʪʘ ɼʦʧʣʝʨʘ ʠ ʪʝʤ ʩʘʤʳʤ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠ ʩʘʤʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʢʘʢ 

ʟʘʢʦʥʯʝʥʥʦʛʦ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʫʯʝʥʠʷè. 

2) çʅʝʪ, ʆʣʝʛ ɸʢʠʤʦʚ ʥʝ ʧʨʘʚ, ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʝʩʪʴ ʦʜʥʦʟʥʘʯʥʳʝ ʬʦʨʤʫʣʳ 

ʜʣʷ ʵʬʬʝʢʪʘ ɼʦʧʣʝʨʘ; ʦʥʠ, ʚʦʪ, ʪʘʢʦʚʳ; ʆʣʝʛ ɸʢʠʤʦʚ ʧʨʦʩʪʦ ʥʝ ʨʘʟʦʙʨʘʣʩʷ, ʧʝʨʝʧʫʪʘʣ ʚʦʪ ʵʪʦ, ʥʝ 

ʧʦʥʷʣ ʚʦʥ ʪʦè ʠ ʪ.ʜ. 

ʂʦʛʜʘ ʪʘʢʦʡ ʦʪʚʝʪ ʫʞʝ ʜʘʥ, ʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʦ ʚʩʝʭ ʥʦʚʳʭ ʩʪʘʪʴʷʭ çʘʥʪʠ-ʨʝʣʷʪʠʚʠʩʪʦʚè 

ʜʘʥʥʳʡ ʘʨʛʫʤʝʥʪ ʤʦʞʥʦ ʫʞʝ ʠʛʥʦʨʠʨʦʚʘʪʴ, ʧʨʦʩʪʦ ʩʩʳʣʘʷʩʴ ʥʘ ʦʜʥʘʞʜʳ ʜʘʥʥʳʡ ʦʪʚʝʪ. ʅʦ ʵʪʦʪ 

ʘʨʛʫʤʝʥʪ ʅɽʃʔɿʗ ʠʛʥʦʨʠʨʦʚʘʪʴ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ, ʜʘʞʝ ʥʝ ʨʘʟʙʠʨʘʷ ʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʛʦ. 

ɸ ʬʦʨʤʫʣʠʨʦʚʢʘ ɽʚʛʝʥʠʷ ɹʦʨʠʩʦʚʠʯʘ ʚ ʢʦʥʮʝ ʝʛʦ ɺʚʝʜʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʠʤʝʥʥʦ ʪʘʢʦʝ 

ʘʧʨʠʦʨʥʦʝ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ï ʠ ʠʤʝʥʥʦ ʧʨʦʪʠʚ ʵʪʦʛʦ ʷ ʠ ʚʳʩʪʫʧʠʣʘ. 

ʇʨʠʯʝʤ ʫʩʪʘʥʦʚʢʘ ʥʘ ʪʘʢʦʝ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʦʛʦʚʦʨʢʘ ʠʣʠ ʥʝʜʦʩʤʦʪʨ. ʕʪʦ 

ʨʝʘʣʴʥʘʷ ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʬʘʢʪʠʯʝʩʢʠ ʜʝʡʩʪʚʫʶʱʘʷ ʫʩʪʘʥʦʚʢʘ ʚʩʝʡ çʦʬʠʮʠʘʣʴʥʦʡ ʥʘʫʢʠè ʧʦ 

                                                      
2 ʉʤ. http://sceptic-ratio.narod.ru/fi/es5.htm. 

http://sceptic-ratio.narod.ru/fi/es5.htm
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ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʤʫ, ʯʪʦ ʠʩʭʦʜʠʪ ʦʪ çʜʠʣʝʪʘʥʪʦʚè, ʪʦ ʝʩʪʴ, ʣʶʜʝʡ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ çʢʣʘʥʫ 

ʦʬʠʮʠʘʣʴʥʦʡ ʥʘʫʢʠè. ɺʩʸ, ʯʪʦ ʦʥʠ ʛʦʚʦʨʷʪ, ʥʝ ʟʘʩʣʫʞʠʚʘʝʪ ʜʘʞʝ ʚʥʠʤʘʥʠʷ, ʜʘʞʝ ʨʘʟʙʦʨʘ, ʦʮʝʥʢʠ 

ʠ ʦʪʚʝʪʘ. 

ʄʦʞʥʦ ʧʦʥʷʪʴ, ʦʪʢʫʜʘ ʪʘʢʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʷʚʠʣʘʩʴ. ʄʠʨʠʘʜʳ çʦʪʢʨʳʚʘʪʝʣʝʡè ʠ çʠʟʦʙʨʝʪʘ-

ʪʝʣʝʡè ʪʠʧʘ ʅʠʢʦʣʘʷ ʉʠʧʢʦ, ʖʨʠʷ ʂʫʟʠʯʝʚʘ3 ʠ ʌ.ʂ. ɻʣʫʤʦʚʘ ʜʝʩʷʪʠʣʝʪʠʷʤʠ, ʩʪʦʣʝʪʠʷʤʠ 

ʦʩʘʞʜʘʶʪ çʭʨʘʤʳ ʥʘʫʢʠè, ʜʦʙʠʚʘʷʩʴ ʧʨʠʟʥʘʥʠʷ ʠʭ ʠʜʝʡ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ (ʚ ʘʙʩʦʣʶʪʥʦ 

ʧʦʜʘʚʣʷʶʱʝʤ!) ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʜʝʠ ʵʪʠʭ ʣʶʜʝʡ ʥʝ ʩʦʜʝʨʞʘʪ ʥʠʯʝʛʦ ʥʘʫʯʥʦ ʮʝʥʥʦʛʦ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʣʴʢʦ ʷʚʣʝʥʠʝ ʯʠʩʪʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʅʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʅɽʃʔɿʗ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʘʧʨʠʦʨʥʦʡ ʫʩʪʘʥʦʚʢʦʡ, ʯʪʦ ʚʩʸ, ʯʪʦ ʧʨʠʰʣʦ 

ʥʝ ʧʦ ʢʘʥʘʣʘʤ çʦʬʠʮʠʘʣʴʥʦʡ ʥʘʫʢʠè, ʟʘʨʘʥʝʝ ʥʝʚʝʨʥʦ ʠ ʥʝ ʧʦʜʣʝʞʠʪ ʜʘʞʝ ʦʮʝʥʢʝ. ɺʩʸ ʨʘʚʥʦ 

ʥʘʜʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʫʩʪʘʥʦʚʢʦʡ, ʯʪʦ ʚʩʷʢʠʡ ʘʨʛʫʤʝʥʪ, ʢʘʢʠʤʠ ʙʳ ʧʫʪʷʤʠ ʦʥ ʥʠ ʧʨʠʰʝʣ ʢ 

ʫʯʝʥʳʤ, ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʦʙʨʘʥ ʧʦ ʩʫʱʝʩʪʚʫ ʠ ʣʠʙʦ ʦʙʦʩʥʦʚʘʥʥʦ ʦʪʚʝʨʛʥʫʪ, ʣʠʙʦ ʧʨʠʟʥʘʥ 

ʧʨʘʚʠʣʴʥʳʤ. 

ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦ ʚʝʩʴʤʘ ʣʝʛʢʦ ʩʜʝʣʘʪʴ. ʅʠʢʦʣʘʡ 

ʉʠʧʢʦ ʠ ʖʨʠʡ ʂʫʟʠʯʝʚ ʦʪʚʝʨʛʘʶʪ ʜʘʞʝ ʥʴʶʪʦʥʦʚʩʢʫʶ (ʥʝ ʪʦ ʯʪʦ ʵʡʥʰʪʝʡʥʦʚʩʢʫʶ!) ʬʠʟʠʢʫ, 

ʪʨʝʙʫʷ ʚʦʟʚʨʘʪʘ ʢ ɸʨʠʩʪʦʪʝʣʶ, ʇʪʦʣʝʤʝʶ, ʂʝʧʣʝʨʫ. ʅʝʫʞʝʣʠ ʩʦʚʨʝʤʝʥʥʦʤʫ ʫʯʝʥʦʤʫ ʪʨʫʜʥʦ 

ʥʘʡʪʠ ʘʨʛʫʤʝʥʪʳ, ʦʙʲʷʩʥʷʶʱʠʝ, ʧʦʯʝʤʫ ʦʥ ʚʩʸ-ʪʘʢʠ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʥʴʶʪʦʥʦʚʩʢʦʡ ʤʝʭʘʥʠʢʠ?! 

(ɸ ʩʦʛʣʘʩʥʦ ʪʦʤʫ ʘʣʛʦʨʠʪʤʫ ʧʦʚʝʜʝʥʠʷ, ʯʪʦ ʷ ʧʨʝʜʣʘʛʘʣʘ, ʢʘʢ ʪʦʣʴʢʦ ʫʯʝʥʳʡ ʵʪʫ ʘʨʛʫʤʝʥʪʘʮʠʶ 

ʟʥʘʝʪ, ʦʥ ʤʦʞʝʪ ʠʛʥʦʨʠʨʦʚʘʪʴ ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʝʡ ʚʟʛʣʷʜʳ). 

ʊʘʢ ʠ ʚ ʥʘʰʝʤ ʇʝʨʚʦʤ ʧʨʠʤʝʨʝ: ʝʩʣʠ ʫʯʝʥʳʡ ʟʥʘʝʪ, ʯʪʦ ʦʪʚʝʪʠʪʴ ʆʣʝʛʫ ɸʢʠʤʦʚʫ ʥʘ ʝʛʦ 

ʘʨʛʫʤʝʥʪ, ʪʦ ʦʥ ʤʦʞʝʪ ʵʪʦʪ ʘʨʛʫʤʝʥʪ ʠʛʥʦʨʠʨʦʚʘʪʴ. ʅʦ ʦʥ ʥʝ ʠʤʝʝʪ ʧʨʘʚʘ ʵʪʦʪ ʘʨʛʫʤʝʥʪ 

ʠʛʥʦʨʠʨʦʚʘʪʴ, ʧʦʢʘ ʦʥ ʅɽ ɿʅɸɽʊ ʦʪʚʝʪʘ ʥʘ ʘʨʛʫʤʝʥʪ ɸʢʠʤʦʚʘ. 

ʊʘʢʦʚʳ ʙʳʣʠ ʪʝ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʳʝ ʷ ʧʨʝʜʣʘʛʘʣʘ ʚ ʩʚʦʝʤ ʚʦʟʨʘʞʝʥʠʠ ʘʢʘʜʝʤʠʢʫ ɽ.ɹ. 

ɸʣʝʢʩʘʥʜʨʦʚʫ. 

ʊʫʪ, ʢʦʥʝʯʥʦ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʧʨʠ ʪʘʢʦʡ ʦʙʱʝʡ ʫʩʪʘʥʦʚʢʝ ʯʪʦ ʚʩʸ-ʪʘʢʠ ʚʭʦʜʠʪ ʚ 

ʢʦʤʧʝʪʝʥʮʠʶ ʂʦʤʠʩʩʠʠ ʠ ʯʪʦ ʚ ʢʦʤʧʝʪʝʥʮʠʶ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ? ʅʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʨʝʰʝʥʠʝ ʪʫʪ ʧʦʣʫʯʘʝʪʩʷ ʪʘʢʠʤ: 

1) ʂʦʤʠʩʩʠʷ ʚʝʜʴ ɿʅɸɽʊ ʘʨʛʫʤʝʥʪʘʮʠʶ ʧʨʦʪʠʚ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʉʠʧʢʦ ʠ 

ʧʨʦʪʠʚ ʘʥʪʠ-ʥʴʶʪʦʥʦʚʩʢʦʡ ʬʠʟʠʢʠ ʂʫʟʠʯʝʚʘ? ɿʥʘʝʪ! ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʘ ʤʦʞʝʪ ʵʪʠʤʠ (ʠ 

ʧʦʜʦʙʥʳʤʠ) ʩʠʩʪʝʤʘʤʠ ʥʝ ʟʘʥʠʤʘʪʴʩʷ ï ʠ ʥʝʪ ʧʨʦʙʣʝʤ! ʅʝʪ ʜʘʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʪʫ 

ʘʨʛʫʤʝʥʪʘʮʠʶ ʩʦʦʙʱʘʪʴ ʥʘʤ, ʧʦʪʦʤʫ ʯʪʦ ʤʳ ʠ ʩʘʤʠ ʝʝ ʟʥʘʝʤ. 

2) ɽʩʣʠ ʂʦʤʠʩʩʠʷ ʟʥʘʝʪ ʦʪʚʝʪ ʪʘʢʞʝ ʠ ʥʘ ʘʨʛʫʤʝʥʪ ʆʣʝʛʘ ɸʢʠʤʦʚʘ, ʪʦ ʝʡ ʜʦʩʪʘʪʦʯʥʦ 

ʵʪʦʪ ʦʪʚʝʪ ʩʢʘʟʘʪʴ ʥʘʤ (ʧʦʩʢʦʣʴʢʫ ʤʳ-ʪʦ ʵʪʦ ʥʝ ʟʥʘʝʤ), ʠ ʧʦʩʣʝ ʵʪʦʛʦ ʙʦʣʴʰʝ ʥʝ ʟʘʥʠʤʘʪʴʩʷ 

ʜʘʥʥʳʤ ʚʦʧʨʦʩʦʤ. 

3) ʅʦ ʝʩʣʠ ʂʦʤʠʩʩʠʷ ʵʪʦʛʦ ʦʪʚʝʪʘ ʥʝ ʟʥʘʝʪ (ʠʣʠ ʧʦʢʘ ʝʱʝ ʥʝ ʟʥʘʝʪ), ʪʦ ʜʘʥʥʳʡ ʚʦʧʨʦʩ 

ʚʩʸ-ʪʘʢʠ ʚʭʦʜʠʪ ʚ ʢʦʤʧʝʪʝʥʮʠʶ ʂʦʤʠʩʩʠʠ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʝʜʴ ʚʦʟʥʠʢʘʶʪ 

ʧʦʜʦʟʨʝʥʠʷ: ʘ ʥʝ ʷʚʣʷʝʪʩʷ ʣʠ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʚʦʧʨʝʢʠ ʚʩʝʤ ʦʞʠʜʘʥʠʷʤ, ʚʩʸ-ʪʘʢʠ 

ʣʞʝʥʘʫʢʦʡ? ʂʘʢ ʂʦʤʠʩʩʠʷ ʤʦʞʝʪ ʧʨʦʡʪʠ ʤʠʤʦ ʚʦʧʨʦʩʘ ʊɸʂʆɻʆ ʤʘʩʰʪʘʙʘ?! 

ʊʘʢ ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʙʦʣʴʰʠʥʩʪʚʦ ʚʦʧʨʦʩʦʚ ʦʪʩʝʠʚʘʶʪʩʷ ʢʘʢ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʧʨʦʙʣʝʤʳ 

ʚ ʠʭ ʦʙʲʷʩʥʝʥʠʠ ʠ ʦʙʦʩʥʦʚʘʥʠʠ, ʘ ʪʝ, ʯʪʦ ʦʩʪʘʶʪʩʷ, ʚ ʢʦʤʧʝʪʝʥʮʠʶ ʂʦʤʠʩʩʠʠ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ, 

ʧʦʪʦʤʫ ʯʪʦ ʪʘʤ ʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ: ʛʜʝ ʥʘʫʢʘ ʠ ʛʜʝ ʣʞʝʥʘʫʢʘ ï ʥʘ ʢʘʢʦʡ ʩʪʦʨʦʥʝ ʙʘʨʴʝʨʘ ʦʜʥʘ ʠ ʥʘ 

ʢʘʢʦʡ ʩʪʦʨʦʥʝ ʜʨʫʛʘʷ? 

ɽʱʝ ʥʘʛʣʷʜʥʝʝ ʦʙʲʷʩʥʶ ʵʪʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ. 

ɺʪʦʨʦʡ ʧʨʠʤʝʨ. ɺ ʚʳʧʫʩʢʝ ˉ 5 ʘʣʴʤʘʥʘʭʘ ʄʆʀ4 ʷ ʧʦʤʝʱʘʶ ʙʦʣʴʰʫʶ ʧʦʜʙʦʨʢʫ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʢʨʠʪʠʢʦʡ ʪ.ʥ. çʢʘʥʪʦʨʦʚʩʢʦʡ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚè. ʕʪʘ ʪʝʦʨʠʷ ʩʝʡʯʘʩ ʩʯʠʪʘʝʪʩʷ 

ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ, ʦʥʘ ʧʨʝʧʦʜʘʝʪʩʷ ʚ ʩʦʪʥʷʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʪʳʩʷʯʘʤʠ ʧʨʦʬʝʩʩʦʨʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, 

ʚʢʣʶʯʘʷ ʈʦʩʩʠʶ. ʅʦ ʚ ʫʢʘʟʘʥʥʦʡ ʧʦʜʙʦʨʢʝ ʧʦʢʘʟʘʥʦ, ʢʘʢʦʚʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʦʣʦʞʝʥʠʝ ʚʝʱʝʡ ʥʘ 

ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʩʝʡʯʘʩ ʩʪʦʠʪ çʢʘʥʪʦʨʦʚʩʢʘʷ ʪʝʦʨʠʷ ʤʥʦʞʝʩʪʚè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʜ ʥʘʤʠ ʜʚʘ ʫʯʝʥʠʷ ʥʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʝʜʤʝʪ. ɺ ʢʦʤʧʝʪʝʥʮʠʶ 

ʂʦʤʠʩʩʠʠ ɺʍʆɼʀʊ ʟʘʜʘʯʘ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʦʪʦʨʦʝ ʠʟ ʵʪʠʭ ʫʯʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʞʝʥʘʫʢʫ. 

ɺʝʜʴ ʝʩʣʠ ʣʞʝʥʘʫʢʦʡ ʷʚʣʷʝʪʩʷ çʢʘʥʪʦʨʦʚʩʢʘʷ ʪʝʦʨʠʷ ʤʥʦʞʝʩʪʚè, ʪʦ ʨʝʯʴ ʠʜʝʪ ʦ ʢʨʫʧʥʦʤ 

ʨʘʟʙʘʟʘʨʠʚʘʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʯʘʩʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ɺʋɿʘʭ, ʦʙ ʦʙʤʘʥʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ 

ʩʪʫʜʝʥʪʦʚ ï ʦ ʧʦʣʥʦʤ ʢʦʤʧʣʝʢʪʝ ʚʩʝʭ ʪʝʭ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʶʪ ʧʨʝʧʦʜʘʚʘʥʠʝ 

ʣʞʝʥʘʫʢʠ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. 

                                                      
3 ʉʤ. ʥʠʞʝ ʨʘʟʜʝʣ çʇʝʨʝʧʠʩʢʘ ʩ ʯʠʪʘʪʝʣʷʤʠè. 
4 ʉʤ. MOI_005.PDF. 

MOI_005.PDF
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ʈʘʟʚʝ ʕʊʆ ʥʝ ʚʭʦʜʠʪ ʚ ʢʦʤʧʝʪʝʥʮʠʶ ʂʦʤʠʩʩʠʠ? 

ʆʜʥʘʢʦ ʢʨʠʪʠʢʘ çʢʘʥʪʦʨʦʚʩʢʦʡ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚè ʧʨʠʰʣʘ ʥʝ ʧʦ ʢʘʥʘʣʘʤ çʦʬʠʮʠʘʣʴʥʦʡ 

ʥʘʫʢʠè. ɽʩʣʠ ʩʣʝʜʦʚʘʪʴ ʫʩʪʘʥʦʚʢʝ, ʯʪʦ ʚʩʸ, ʧʨʠʰʝʜʰʝʝ ʧʦ ʪʘʢʠʤ ʢʘʥʘʣʘʤ, ʜʦʣʞʥʦ ʘʧʨʠʦʨʠ 

ʠʛʥʦʨʠʨʦʚʘʪʴʩʷ, ʪʦ ʵʪʦʪ ʚʦʧʨʦʩ ʠ ʥʝ ʧʦʜʣʝʞʠʪ ʨʘʩʩʤʦʪʨʝʥʠʶ. 

ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʵʪʦʪ ʚʦʧʨʦʩ ʥʝ ʥʦʚʳʡ, ʦʥ ʙʳʣ ʧʦʜʥʷʪ ʚʧʝʨʚʳʝ ʚ 1981 ʛʦʜʫ, ʠ ʩ ʪʝʭ ʧʦʨ ï 

ʫʞʝ ʙʦʣʝʝ 30 ʣʝʪ ï ʦʥ ʠʛʥʦʨʠʨʫʝʪʩʷ çʦʬʠʮʠʘʣʴʥʦʡ ʥʘʫʢʦʡè: ʙʝʟ ʨʘʟʙʦʨʘ ʧʦ ʩʫʱʝʩʪʚʫ, ʙʝʟ 

ʚʳʜʚʠʞʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʘʨʛʫʤʝʥʪʦʚ, ʙʝʟ ʦʙʲʷʩʥʝʥʠʡ ʠ ʦʪʚʝʪʦʚ. 

ɽʩʣʠ ʞʝ ʩʣʝʜʦʚʘʪʴ ʫʩʪʘʥʦʚʢʝ, ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʥʦʡ, ʪʦ çʦʬʠʮʠʘʣʴʥʘʷ ʥʘʫʢʘè ʜʦʣʞʥʘ ʚ 

ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ ʨʘʟʦʙʨʘʪʴʩʷ ʠ ʩʜʝʣʘʪʴ ʦʜʥʦ ʠʟ ʜʚʫʭ: 

1) ʣʠʙʦ ʜʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʡ ʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʡ ʦʪʚʝʪ, ʧʦʯʝʤʫ ʘʨʛʫʤʝʥʪʘʮʠʷ ʧʨʦʪʠʚ 

çʢʘʥʪʦʨʦʚʩʢʦʡ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚè ʥʝʩʦʩʪʦʷʪʝʣʴʥʘ; 

2) ʣʠʙʦ ʧʨʠʟʥʘʪʴ ʝʝ ʩʧʨʘʚʝʜʣʠʚʦʡ, ʘ çʢʘʥʪʦʨʦʚʩʢʫʶ ʪʝʦʨʠʶ ʤʥʦʞʝʩʪʚè ï ʣʞʝʥʘʫʢʦʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ çʦʬʠʮʠʘʣʴʥʦʡ ʥʘʫʢʠè ʤʦʛʫʪ ʚʳʩʪʫʧʠʪʴ ʨʘʟʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ 

ʦʪʜʝʣʴʥʳʝ ʫʯʝʥʳʝ, ʥʦ ʂʦʤʠʩʩʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʠʭ ʯʠʩʣʝ, ʧʦʪʦʤʫ ʯʪʦ ʪʫʪ ʥʫʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʧʦ 

ʦʯʝʥʴ ʢʨʫʧʥʦʤʫ, ʤʘʩʰʪʘʙʥʦʤʫ ʚʦʧʨʦʩʫ, ʢʘʢʦʝ ʫʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʫʢʫ, ʘ ʢʘʢʦʝ ï 

ʣʞʝʥʘʫʢʫ. 

 

ʄʘʨʠʥʘ ʀʧʘʪʴʝʚʘ 

30 ʦʢʪʷʙʨʷ 2013 ʛʦʜʘ 
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ʇʠʩʴʤʦ-ʩʪʘʪʴʷ ɺ.ʄ. ʉʦʢʦʣʦʚʘ 

ʋʚʘʞʘʝʤʘʷ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ! 

ɺ ʘʣʴʤʘʥʘʭʝ ʄʆʀ, ʚʳʧʫʩʢ ˉ 1, 2013 ʛ. ʧʦʤʝʱʝʥʘ ʩʪʘʪʴʷ: çʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʨʷʤʦʡ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘè ʘʢʘʜʝʤʠʢʘ ɽ.ɹ. 

ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ. ʩ ʥʝʢʦʪʦʨʳʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ. 

ʆʥʘ ʨʘʩʪʠʨʘʞʠʨʦʚʘʥʘ ʚ ʞʫʨʥʘʣʘʭ çʅʘʫʢʘ ʠ ʞʠʟʥʴè, çʍʠʤʠʷ ʠ ʞʠʟʥʴè, çʋʩʧʝʭʠ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʫʢè ʠ ʜʨʫʛʠʭ ʠʟʜʘʥʠʷʭ. ʎʝʣʴ ʩʪʘʪʝʡ ï ʧʦʢʘʟʘʪʴ ʦʧʳʪʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʦʩʪʫʣʘʪʘ ʥʝʟʘʚʠʩʠ-

ʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʥʦʚʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʉʊʆ). ʇʦ 

ʤʥʝʥʠʶ ɽ.ɹ. ɸʣʝʢʩʘʥʜʨʦʚʘ: 
 

çʉʨʝʜʠ ʧʨʠʯʠʥ ʥʝʧʨʠʷʪʠʷ ʉʊʆ ʧʦʤʠʤʦ ʥʝʚʝʞʝʩʪʚʝʥʥʦʩʪʠ, ʨʝʚʥʦʩʪʠ ʢ ʤʠʨʦʚʦʡ ʩʣʘʚʝ ʠ 

ʘʥʪʠʩʝʤʠʪʠʟʤʘ ʝʩʪʴ ʠ ʦʙʲʝʢʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʫʙʝʜʠʪʝʣʴʥʦʩʪʴ ʧʨʷʤʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʙʘʟʦʚʳʭ ʧʦʣʦʞʝʥʠʡ ʪʝʦʨʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʝʛʦ ʠʟʤʝʨʝʥʠʡ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʧʨʷʤʦʛʦ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ 

ʚʪʦʨʦʛʦ ʧʦʩʪʫʣʘʪʘ ʉʊʆè. 

 

ʆʜʥʘʢʦ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʨʦʚʝʨʢʝ ʚʪʦʨʦʛʦ ʧʦʩʪʫʣʘʪʘ ʚ ʢʦʨʥʝ ʦʰʠʙʦʯʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʨʠʯʠʥʘʤ. 

ɺʳʩʦʢʦʝ ʥʘʫʯʥʦʝ ʟʚʘʥʠʝ ɽ. ɸʣʝʢʩʘʥʜʨʦʚʘ ʜʦʣʞʥʦ ʚʳʟʳʚʘʪʴ ʜʦʚʝʨʠʝ, ʥʦ ʥʝ ʚʩʸ ʪʘʢ 

ʦʯʝʚʠʜʥʦ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʫʟʢʠʡ ʧʫʯʦʢ ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʉʀ), ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʚʳʭʦʜʥʦʡ 

ʢʘʥʘʣ ʩ ʩʠʩʪʝʤʦʡ ʜʠʘʬʨʘʛʤ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʘʥʘʣʘ ʦʙʨʘʟʫʝʪ ʧʫʯʦʢ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʫʛʣʦʤ ʢʦʥʫʩʘ ʩ ʨʘʩʪʚʦʨʦʤ ~0,001 ʨʘʜʠʘʥʘ. ɺ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʥ ʦʛʨʘʥʠʯʝʥ 

ʫʛʣʦʚʳʤ ʧʨʦʧʫʩʢʘʥʠʝʤ ʚʳʚʦʜʥʦʛʦ ʢʘʥʘʣʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʝʛʦ ʜʣʠʥʦʡ ʠ ʨʘʟʤʝʨʦʤ ʜʠʘʬʨʘʛʤ, ʯʪʦ 

ʜʘʸʪ ʚʝʣʠʯʠʥʫ ʦʢʦʣʦ 0,005 ʨʘʜʠʘʥʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʣʠʥʟʳ ʙʫʜʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʧʷʪʥʦ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʜʣʠʥʥʘʷ ʦʩʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʪ ʜʦʣʶ ʤʠʣʣʠʤʝʪʨʘ. ʅʘ 

ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥʘ ʬʦʪʦʛʨʘʬʠʷ ʵʪʦʛʦ ʧʫʯʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ɽ. ɸʣʝʢʩʘʥʜʨʦʚʳʤ, ʧʦʜʪʚʝʨʞʜʘ-

ʶʱʘʷ ʧʨʠʚʝʜʝʥʥʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ. ɺ ʵʪʦ ʧʷʪʥʦ ʠ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʬʦʪʦʜʝʪʝʢʪʦʨ. 

ɼʘʥʥʦʝ ʨʘʩʩʫʞʜʝʥʠʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʩʯʠʪʘʪʴ ʚʝʨʥʳʤ, ʝʩʣʠ ʙʳ ʵʣʝʢʪʨʦʥʥʳʡ ʩʛʫʩʪʦʢ 

ʟʘʥʠʤʘʣ ʚʩʶ ʧʣʦʱʘʜʴ ʚʳʚʦʜʥʦʛʦ ʢʘʥʘʣʘ ʥʘʢʦʧʠ-

ʪʝʣʷ ʵʣʝʢʪʨʦʥʦʚ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʧʦʧʝʨʝʯ-

ʥʦʤ ʩʝʯʝʥʠʠ ʦʥ ʠʤʝʝʪ ʚʳʩʦʪʫ 0,3 ʤʤ ʠ ʜʣʠʥʫ 3 ʤʤ, 

ʧʨʠ ʜʠʘʤʝʪʨʝ ʢʘʥʘʣʘ ʧʦʨʷʜʢʘ 20 ʤʤ [1]. ʇʦ 

ʫʩʣʦʚʠʷʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʦʣʫ-

ʯʠʪʴ ʧʨʷʤʦʝ ʠʟʣʫʯʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʛʫʩʪʢʘ ʥʘ 

ʬʦʪʦʜʝʪʝʢʪʦʨʝ. ʊʦʣʴʢʦ ʦʥʦ ʤʦʞʝʪ ʠʤʝʪʴ ʩʢʦʨʦʩʪʴ, 

ʦʪʣʠʯʘʶʱʫʶʩʷ ʦʪ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ʈʘʩʩʝʷʥʥʦʝ ʞʝ 

ʠʟʣʫʯʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʧʦʜʚʠʞʥʳʤʠ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʥʘʢʦʧʠʪʝʣʷ ʠ ʠʤʝʝʪ ʩʢʦ-

ʨʦʩʪʴ, ʨʘʚʥʫʶ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ʅʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʣʘʤʧʦʯʢʘ ʥʘʢʘʣʠʚʘʥʠʷ ʦʩʚʝʱʘʝʪ ʚʩʶ 

ʢʦʤʥʘʪʫ, ʥʦ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʧʨʤ̫ʳʤ ʣʫʯʘʤ, ʠʜʫʱʠʤ ʦʪ ʩʧʠʨʘʣʠ, ʤʳ ʤʦʞʝʤ ʝʝ ʥʘʙʣʶʜʘʪʴ. ɼʣʷ 

ʯʠʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʫʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʬʦʪʦʛʨʘʬʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʛʫʩʪʢʘ, ʠ ʪʘʤ, ʛʜʝ ʣʫʯʠ 

ʠʟʦʙʨʘʞʘʶʪ ʝʛʦ ʥʘ ʵʢʨʘʥʝ, ʧʦʤʝʩʪʠʪʴ ʬʦʪʦʜʝʪʝʢʪʦʨ. ʇʨʠ ʵʪʦʤ ʨʘʟʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʷ ʵʣʝʢʪʨʦʥ-

ʥʦʛʦ ʩʛʫʩʪʢʘ ʫʤʝʥʴʰʘʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʪʥʦʰʝʥʠʶ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʥʝʛʦ ʢ ʬʦʢʫʩʥʦʤʫ 

ʨʘʩʩʪʦʷʥʠʶ ʣʠʥʟʳ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʠʩʭʦʜʷ ʠʟ ʝʛʦ ʛʝʦʤʝʪʨʠʠ ï ʧʨʠʤʝʨʥʦ ʚ 100 ʨʘʟ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʷʤʦʝ ʠʟʣʫʯʝʥʠʝ ʦʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʛʫʩʪʢʘ ʜʦʣʞʥʦ ʜʘʚʘʪʴ ʣʠʥʠʶ ʥʘ ʵʢʨʘʥʝ ʪʦʣʱʠʥʦʡ 

ʧʨʠʤʝʨʥʦ ʚ 3 ʤʠʢʨʦʥʘ ʠ ʜʣʠʥʦʡ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʜʠʘʤʝʪʨʦʤ ʚʭrʦʜʥʦʛʦ ʦʢʥʘ ʥʘʢʦʧʠʪʝʣʷ 

ʵʣʝʢʪʨʦʥʦʚ, ʫʤʝʥʴʰʝʥʥʦʡ ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʠʩʫʥʢʫ). ʇʨʠ ʵʪʦʤ 

ʧʘʨʘʤʝʪʨʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʣʫʯʘ ʩʚʝʪʘ, ʧʨʠʚʦʜʠʤʳʝ ʚʳʰʝ ɽ. ɸʣʝʢʩʘʥʜʨʦʚʳʤ, ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʝʛʦ ʠʟʦʙʨʘʞʝʥʠʶ ʥʘ ʵʢʨʘʥʝ. ʈʘʟʤʝʨʳ ʧʷʪʥʘ (ʩʤ. ʨʠʩʫʥʦʢ) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʬʠʢʩʠʨʫʝʪʩʷ ʠʤʝʥʥʦ ʨʘʩʩʝʷʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠʟ ʦʢʥʘ ʥʘʢʦʧʠʪʝʣʷ ʵʣʝʢʪʨʦʥʦʚ, ʘ ʥʝ ʧʨʷʤʦʝ 

ʠʟʣʫʯʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʛʫʩʪʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʳʪ ɽ. ɸʣʝʢʩʘʥʜʨʦʚʘ ʦʰʠʙʦʯʝʥ ʠ ʥʠʯʝʛʦ ʥʝ 
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ʜʦʢʘʟʚrʘʝʪ. ʇʦʵʪʦʤʫ ʦ ʧʨʷʤʦʤ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚʪʦʨʦʛʦ 

ʧʦʩʪʫʣʘʪʘ ʉʊʆ ʨʝʯʠ ʚʦʦʙʱʝ ʙʳʪʴ ʥʝ ʤʦʞʝʪ. 

ɽʩʪʴ ʚʦʟʨʘʞʝʥʠʝ ʠ ʠʥʦʛʦ ʨʦʜʘ. ʈʘʩʩʤʦʪʨʠʤ ʠʟʣʫʯʝʥʠʝ ʩʚʝʪʘ ʦʜʥʠʤ ʵʣʝʢʪʨʦʥʦʤ. ɽʩʣʠ 

ʚrʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ ʥʘʢʦʧʠʪʝʣʷ ʵʣʝʢʪʨʦʥʦʚ ʜʠʘʤʝʪʨʦʤ ʦʢʦʣʦ 2 ʩʤ, ʪʦ ʵʣʝʢʪʨʦʥ ʧʨʦʩʢʘʢʠʚʘʝʪ ʵʪʦ 

ʦʢʥʦ ʟʘ 0,06 ʥʘʥʦʩʝʢʫʥʜʳ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʯʘʩʪʦʪʝ ʧʨʦʮʝʩʩʘ ʧʦʨʷʜʢʘ 1,5Ŀ1010 ɻʮ. ʆʥʘ ʧʨʠʤʝʨʥʦ ʚ 

30 ʨʘʟ ʙʦʣʴʰʝ ʛʨʘʥʠʯʥʦʡ ʯʘʩʪʦʪʳ (500 ʄɻʮ) ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʬʦʪʦʜʝʪʝʢʪʦʨʘ çHamamatsu S5972è, ʠ 

ʦʥ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʝʝ ʥʝ ʧʨʦʧʫʩʪʠʪ, ʧʦʵʪʦʤʫ ʥʝʪ ʥʠʢʘʢʦʡ ʛʘʨʘʥʪʠʠ, ʯʪʦ ʙʫʜʝʪ ʥʘʙʣʜʁʘʪʴʩʷ ʩʠʛʥʘʣ ʦʪ 

ʩʛʫʩʪʢʘ ʵʣʝʢʪʨʦʥʦʚ. ʈʘʩʩʝʷʥʥʳʡ ʞʝ ʩʠʛʥʘʣ ʠʤʝʝʪ ʥʝʩʨʘʚʥʠʤʦ ʙʦʣʴʰʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ, ʠ ʠʤʝʥʥʦ ʦʥ 

ʬʠʢʩʠʨʫʝʪʩʷ ʬʦʪʦʜʝʪʝʢʪʦʨʦʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʪʝʦʨʠʠ ɸ. ʕʡʥʰʪʝʡʥʘ, ʢʘʢ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʳ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ ʃʦʨʝʥʮʘ, ʚʪʦʨʦʡ ʧʦʩʪʫʣʘʪ ʨʘʩʰʠʨʷʝʪʩʷ, ʠ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʫʞʝ ʥʝ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʜʚʠʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ, ʥʦ ʠ ʧʨʠʝʤʥʠʢʘ, ʘ ʵʪʦ ʫʞʝ ʥʦʥʩʝʥʩ. ʕʪʦʪ ʧʦʩʪʫʣʘʪ ʦʧʨʦʚʝʨʛʘʝʪʩʷ ʦʧʳʪʦʤ 

ʈʝʤʝʨʘ, ʚ ʢʦʪʦʨʦʤ ʠʟʤʝʨʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ (ʜʨʫʛʦʡ ʚ ʪʝʦʨʠʠ ɸ. ʕʡʥʰʪʝʡʥʘ ʧʨʦʩʪʦ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ) ʧʨʠʥʠʤʘʝʪ ʣʶʙʳʝ ʟʥʘʯʝʥʠʷ [2]. 

ʅʝʧʨʠʷʪʠʝ ʉʊʆ ʤʥʦʛʠʤʠ ʬʠʟʠʢʘʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʧʨʠʯʠʥʘʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ɽ. ɸʣʝʢ-

ʩʘʥʜʨʦʚʳʤ, ʘ ʝʝ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚʪʦʨʦʡ ʧʦʩʪʫʣʘʪ ʪʝʦʨʠʠ, ʪʦ ʥʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʚʳʡ, ʠ ʥʘʦʙʦʨʦʪ. ʊʝʦʨʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʧʦʩʪʫʣʘʪʘʭ, ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʬʠʟʠʯʝʩʢʠ ʢʦʨʨʝʢʪʥʦʡ. ɺʩʝ ʝʝ ʤʥʠʤʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚʦʟʚʝʣʠʯʠʚʘʶʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʦʥʘ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʝʪ ʥʠ ʦʜʥʦʛʦ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʧʳʪʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

ʇʨʠʤʝʨ ʵʪʦʤʫ ï ʦʰʠʙʦʯʥʳʡ ʦʧʳʪ ɽ. ɸʣʝʢʩʘʥʜʨʦʚʘ. 

ɽ.ɹ. ʥʝ ʭʦʯʝʪ ʧʨʠʟʥʘʪʴʩʷ ʚ ʜʦʧʫʱʝʥʥʦʡ ʦʰʠʙʢʝ. ɿʘʯʝʤ ʝʤʫ ʵʪʦ. ʆʧʨʦʚʝʨʞʝʥʠʝ ʚʩʸ ʨʘʚʥʦ 

ʥʠʢʪʦ ʥʝ ʥʘʧʝʯʘʪʘʝʪ ʚ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ. ʍʦʨʦʰʦ ʙʦʨʦʪʴʩʷ ʩ ʯʫʞʦʡ ʣʞʝʥʘʫʢʦʡ, ʬʦʨʤʠʨʫʷ ʧʨʠ 

ʵʪʦʤ ʩʚʦʶ. ʗʨʯʘʡʰʠʡ ʧʨʠʤʝʨ ʣʞʝʥʘʫʢʠ ï ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʦʥ ʪʘʢ ʨʴʷʥʦ 

ʟʘʱʠʱʘʝʪ. 
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ʆʪʚʝʪ ʄʆʀ: 

ʋʚʘʞʘʝʤʳʡ ɺʠʢʪʦʨ ʄʠʭʘʡʣʦʚʠʯ, 

ʅʘʩʯʝʪ ʪʝʭʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷ ʥʝ ʢʦʤʧʝʪʝʥʪʥʘ ʚʳʩʢʘʟʘʪʴʩʷ ï ʧʫʩʪʴ ɽʚʛʝʥʠʡ 

ɹʦʨʠʩʦʚʠʯ ʩʘʤ ʦʪʚʝʪʠʪ ɺʘʤ, ʝʩʣʠ ʧʦʩʯʠʪʘʝʪ ʥʫʞʥʳʤ. 

ʅʘʩʯʝʪ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʊʆ) ʷ ʝʱʝ ʪʦʣʴʢʦ ʭʦʯʫ ʨʘʟʦʙʨʘʪʴʩʷ. 

ɼʣʷ ʤʝʥʷ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʊʆ ʧʨʦʪʠʚʦʨʝʯʠʪ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ 

(ʭʨʦʥʦʪʦʧʫ ʚ ʪʝʨʤʠʥʘʭ ɺʳʧʫʩʢʘ ʄʆʀ ˉ 2). ʅʦ ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤ 

ʧʨʦʪʠʚʦʨʝʯʠʝʤ ʊʆ (ʭʦʪʷ ʝʝ ʧʨʦʪʠʚʥʠʢʘʤʠ ʯʘʩʪʦ ʚʳʜʘʝʪʩʷ ʟʘ ʪʘʢʦʚʦʝ). 

ʅʘ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʦʛʣʘ ʙʳ ʫʢʘʟʳʚʘʪʴ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʟʥʘʯʥʦ ʩʬʦʨʤʫʣʠ-

ʨʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʵʬʬʝʢʪʘ ɼʦʧʣʝʨʘ (ʦ ʯʝʤ ʷ ʧʠʩʘʣʘ ʚʳʰʝ ʚ ʢʦʤʤʝʥʪʘʨʠʠ ʢ 

ʧʨʝʜʳʜʫʱʝʤʫ ʨʘʟʜʝʣʫ). ʕʪʦʪ ʚʦʧʨʦʩ ʩʝʡʯʘʩ ʧʦʩʪʘʚʣʝʥ ʧʝʨʝʜ ɽ.ɹ. ʠ ʂʦʤʠʩʩʠʝʡ. ʇʦʩʤʦʪʨʠʤ, ʯʪʦ 

ʦʥʠ ʦʪʚʝʪʷʪ. 

ɽʩʣʠ ʪʦʯʥʳʝ ʬʦʨʤʫʣʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʚʦʟʤʦʞʥʳ, ʪʦ ʵʪʦ ʫʞʝ ʬʘʢʪʠʯʝʩʢʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʊʆ. 

ɸ ʝʩʣʠ ʵʪʦʪ ʚʦʧʨʦʩ ʙʫʜʝʪ ʨʘʟʨʝʰʝʥ, ʪʦ ʧʨʦʪʠʚʥʠʢʠ ʊʆ ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʠʪʴ ʜʨʫʛʠʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʊʆ ï ʩʝʡʯʘʩ ʦʥʠ ʤʥʝ ʥʝ ʚʠʜʥʳ. 

 

ʄʘʨʠʥʘ ʀʧʘʪʴʝʚʘ 

30 ʦʢʪʷʙʨʷ 2013 ʛʦʜʘ 
 

                                                      
5 ɺʠʢʪʦʨ ʄʠʭʘʡʣʦʚʠʯ ʉʦʢʦʣʦʚ ï ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʆɸʆ çɻʅʎ ʅʀʀ ʘʪʦʤʥʳʭ ʨʝʘʢʪʦʨʦʚè 

(ʅʀʀɸʈ) ʛ. ɼʠʤʠʪʨʦʚʛʨʘʜ. E-mail: victor1@sai-net.ru ɸʥʛʘʨʩʢʘʷ 15, ʢʚ.1, ʛ. ɼʠʤʠʪʨʦʚʛʨʘʜ, ʋʣʴʷʥʦʚʩʢʘʷ 

ʦʙʣ. 433504. ʊʝʣ. (84235) 3-16-64 (ʉʚʝʜʝʥʠʷ ʠʟ ʝʛʦ ʩʘʡʪʘ). 

mailto:victor1@sai-net.ru
mailto:victor1@sai-net.ru
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ʄʘʪʚʝʝʚ ɺ.ɺ. ʂʦʤʤʝʥʪʘʨʠʠ ʢ ʩʪʘʪʴʝ ʅʦʚʠʢʦʚʘ ʠ ʜʨ. 

 

ʐʠʨʚʠʥʜʪ ʧʨʝʜʣʦʞʠʣ ʫʯʨʝʜʠʪʴ ʥʦʤʠʥʘʮʠʶ  

çɿʘ ʧʦʪʝʨʶ ʯʝʩʪʠ ʠ ʜʦʩʪʦʠʥʩʪʚʘè ʪʨʝʭ ʩʪʝʧʝʥʝʡ: 

ʚʨʝʤʝʥʥʫʶ ʧʦʪʝʨʶ, ʩʣʫʯʘʡʥʫʶ ʠ ʦʢʦʥʯʘʪʝʣʴʥʫʶ! 

 

 

ʇʦʯʝʤʫ ʷ ʚʟʷʣʩʷ ʟʘ ʘʥʘʣʠʟ ʵʪʦʡ ʩʪʘʪʴʠ? ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʦʜʠʥ ʠʟ ʝʝ ʘʚʪʦʨʦʚ (ɽ.ʇ. ɻʝʨʤʘʥʦʚ6) 

ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʠʩʪʦʤ ʧʨʦʝʢʪʘ çʀʟʣʫʯʝʥʠʝè7, ʫʯʘʩʪʥʠʢʠ ʢʦʪʦʨʦʛʦ ʭʦʪʷʪ ʧʨʝʜʩʪʘʚʠʪʴ ʠʟʚʝʩʪʥʦʛʦ 

ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʫʯʝʥʦʛʦ ɼʞʝʨʘʣʴʜʘ ʇʦʣʣʘʢʘ8 ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʝʛʦ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʘ. ʕʪʦ ʩʪʘʚʠʪ ʧʦʜ 

ʫʜʘʨ ʝʛʦ ʨʝʧʫʪʘʮʠʶ ʚ ʈʦʩʩʠʠ, ʛʜʝ ʝʛʦ ʭʦʨʦʰʦ ʟʥʘʶʪ ʧʦ ʢʥʠʛʝ çCells, Gels and the Engines of 

Lifeè9, ʧʝʨʝʚʝʜʝʥʥʦʡ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ. ʅʝ ʞʝʣʘʷ ʧʦʜʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ, ʷ ʨʝʰʠʣ 

ʧʨʠʩʤʦʪʨʝʪʴʩʷ ʢ ʵʪʦʡ ʩʪʘʪʴʝ, ʢʦʪʦʨʘʷ, ʢʘʢ ʧʦʣʘʛʘʶʪ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʦʢʘʟʘ-

ʪʝʣʴʩʪʚʘ, ʦʧʨʘʚʜʳʚʘʶʱʠʝ ʠʜʝʦʣʦʛʠʶ ʧʨʦʝʢʪʘ çʀʟʣʫʯʝʥʠʝè. 

ɺ ʪʝʢʩʪʝ ʩʪʘʪʴʠ (ʩʤ. ʥʠʞʝ) ʞʝʣʪʳʤ ʮʚʝʪʦʤ ʦʪʤʝʯʝʥʳ ʧʨʠʤʝʯʘʪʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʷ ʥʝ ʚʩʝʛʜʘ ʢʦʤʤʝʥʪʠʨʫʶ. ɿʝʣʝʥʳʤ ʮʚʝʪʦʤ (ɺɺʄ:) ʷ ʦʪʤʝʪʠʣ ʩʚʦʠ ʢʦʤʤʝʥʪʘʨʠʠ. 

 

ʆʩʥʦʚʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ ʦ ʩʪʘʪʴʝ ʅʦʚʠʢʦʚʘ ʠ ʜʨ. 

1. ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʦʧʠʩʳʚʘʶʪ ʥʝʠʟʚʝʩʪʥʦʝ ʥʘʫʢʝ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʡ ʩʚʷʟʠ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʟʘʢʦʥʘʤʠ. ɸʚʪʦʨʳ ʜʘʞʝ ʥʝ ʧʳʪʘʶʪʩʷ ʦʙʲʷʩʥʠʪʴ ʝʛʦ ʬʠʟʠʯʝʩʢʫʶ 

ʧʨʠʨʦʜʫ. 

2.  ʈʝʯʴ ʠʜʝʪ ʦ ʥʝʢʦʝʤ çʠʟʣʫʯʝʥʠʠè, ʢʦʪʦʨʦʝ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ çʠʥʬʦʨʤʘʮʠʶè, ʥʦ 

ʦʥʦ ʝʱʝ ʩʧʦʩʦʙʥʦ ʩʘʤʦ ʩʝʙʷ ʟʘʧʠʩʳʚʘʪʴ ʥʘ ʥʦʩʠʪʝʣʠ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʥʳ ʩʥʦʚʘ ʝʝ 

çʠʟʣʫʯʘʪʴè ʠ ʪ.ʜ. ɿʜʝʩʴ ʚʦʟʥʠʢʘʶʪ ʵʣʝʤʝʥʪʘʨʥʳʝ ʚʦʧʨʦʩʳ: ʢʘʢʦʚʘ ʧʨʠʨʦʜʘ ʠʟʣʫʯʝʥʠʷ, ʢʘʢʦʚ 

ʧʨʠʥʮʠʧ ʢʦʜʠʨʦʚʘʥʠʷ çʠʥʬʦʨʤʘʮʠʠè, ʢʘʢʦʚ ʧʨʠʥʮʠʧ ʟʘʧʠʩʠ ʠ ʩʯʠʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ? ɺ 19-ʤ 

ʚʝʢʝ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʥʝʧʦʥʷʪʥʳʭ ʷʚʣʝʥʠʡ ʧʨʠʚʣʝʢʘʣʠ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʩʫʙʩʪʘʥʮʠʠ (ʪʝʧʣʦʨʦʜ, 

ʥʘʧʨʠʤʝʨ), ʩʠʣʳ (çʞʠʟʥʝʥʥʳʝ ʩʠʣʳè ʚʠʪʘʣʠʟʤʘ), ʤʦʛʣʠ ʩʦʩʣʘʪʴʩʷ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʠ ʥʘ 

ɹʦʞʝʩʪʚʝʥʥʦʝ ʇʨʦʚʠʜʝʥʠʝ. ʅʦ ʥʘʰʠ ʘʚʪʦʨʳ, ʚ 21-ʤ ʚʝʢʝ, ʥʝ ʥʘʭʦʜʷʪ ʥʠʢʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʪʴ 

ʢʘʢʦʝ-ʣʠʙʦ ʪʦʣʢʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. 

3. ʉʝʨʴʝʟʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʢʦʪʦʨʫʶ ʮʠʪʠʨʫʶʪ ʘʚʪʦʨʳ, ʥʝ ʠʤʝʝʪ ʢ ʠʭ ʟʘʜʘʯʘʤ ʥʠʢʘʢʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʠ ʩʣʫʞʠʪ ʩʢʦʨʝʝ ʠʜʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʢʨʳʪʠʝʤ, ʢʨʘʩʠʚʦʡ ʫʧʘʢʦʚʢʦʡ ʜʣʷ ʜʫʨʥʦ 

ʧʘʭʥʫʱʝʛʦ ʪʦʚʘʨʘ. ʇʦʯʝʤʫ ʘʚʪʦʨʳ ʜʦʧʫʩʢʘʶʪ ʥʝʢʦʨʨʝʢʪʥʦʝ ʮʠʪʠʨʦʚʘʥʠʝ? ɸ ʫ ʥʠʭ ʥʝʪ ʜʨʫʛʦʛʦ 

ʚʳʭʦʜʘ. ɺ ʩʝʨʴʝʟʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʨʝʰʠʪʝʣʴʥʦ ʥʠʯʝʛʦ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʩʣʫʞʠʪʴ ʦʙʲʷʩʥʝʥʠʝʤ ʠʭ 

ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʦʪʢʨʳʪʠʡ. ɺʦʪ ʠ ʧʨʠʭʦʜʠʪʩʷ ʜʣʷ ʚʠʜʫ ʧʨʠʪʷʛʠʚʘʪʴ ɼʝʨʷʛʠʥʘ. ɺ ʨʘʙʦʪʘʭ ɼʝʨʷʛʠʥʘ 

ʘʚʪʦʨʦʚ ʧʣʝʥʠʣʦ ʩʣʦʚʦ çʜʘʣʴʥʦʜʝʡʩʪʚʠʝè. ʅʝʚʘʞʥʦ, ʯʪʦ ʪʘʤ ʢʦʥʢʨʝʪʥʦ ʧʠʩʘʣ ɼʝʨʷʛʠʥ, ʚʘʞʥʦ, 

ʯʪʦ ʩʣʦʚʦ ʧʦʜʭʦʜʷʱʝʝ: ɼɸʃʔʅʆɼɽʁʉʊɺʀɽ! ɼʝʨʷʛʠʥ ʥʝ ʨʘʟ ʧʝʨʝʚʝʨʥʫʣʩʷ ʚ ʛʨʦʙʫ, ʢʦʛʜʘ ʤʠʨʫ 

ʧʦʚʝʜʘʣʠ ʦ ʜʘʣʴʥʦʜʝʡʩʪʚʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʤʩʷ ʥʘ ʤʠʣʣʠʤʝʪʨʳ, ʩʘʥʪʠʤʝʪʨʳ, ʧʨʦʥʠʢʘʶʱʠʤ 

ʯʝʨʝʟ ʩʪʝʢʣʘ, ʟʘʧʠʩʳʚʘʶʱʠʤ ʩʝʙʷ ʥʘ ʢʦʤʧʘʢʪ-ʜʠʩʢʠ. ʇʦ ʧʦʥʷʪʥʳʤ ʧʨʠʯʠʥʘʤ ʘʚʪʦʨʳ ʥʘʭʦʜʷʪ 

ʩʝʙʝ ʦʧʦʨʫ ʪʦʣʴʢʦ ʚ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ. 

4. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʦʪʢʨʦʚʝʥʥʳʡ ʧʨʠʤʠʪʠʚʠʟʤ ʤʝʪʦʜʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʪʘʪʴʠ. ɺ 

ʥʝʡ ʥʝ ʫʢʘʟʘʥʦ ʥʠ ʦʜʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʟʥʘʯʠʤʦʛʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʚʳʨʘʞʝʥʠʝ çʚ 

ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭè ʧʨʦʩʪʦ ʰʦʢʠʨʫʝʪ (ʩʤ. ʥʠʞʝ). ɸʚʪʦʨʳ, ʢʦʥʝʯʥʦ, ʤʦʛʫʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʠ 

ʧʨʦʩʪʦ ʦʯʝʥʴ ʪʦʨʦʧʠʣʠʩʴ... ʊʦʨʦʧʠʣʠʩʴ ʩʦʦʙʱʠʪʴ ʤʠʨʫ ʦ ʚʝʣʠʢʦʤ ʦʪʢʨʳʪʠʠ! ɻʦʩʧʦʜʘ, ʚʘʤ ʥʝ 

ʚʨʝʤʝʥʠ ʥʝ ʭʚʘʪʠʣʦ, ʘ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʢʘʢ ʧʠʰʫʪ ʭʦʨʦʰʠʝ ʩʪʘʪʴʠ. ɺ ʫʚʘʞʘʶʱʠʭ ʩʝʙʷ ʞʫʨʥʘʣʘʭ 

                                                      
6 mailto:dstfund@gmail.com 
7 http://www.dst-fund.ru/ajtest/general-info/ 
8 http://depts.washington.edu/bioe/people/core/pollack.html 
9 http://www.westonaprice.org/thumbs-up-reviews/cells-gels-and-the-engines-of-life/pdf 

mailto:dstfund@gmail.com
http://www.dst-fund.ru/ajtest/general-info/
http://depts.washington.edu/bioe/people/core/pollack.html
http://www.westonaprice.org/thumbs-up-reviews/cells-gels-and-the-engines-of-life/pdf
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ʜʘʣʴʰʝ ʪʘʢʦʡ çʤʝʪʦʜʠʢʠè ʠ ʯʠʪʘʪʴ ʙʳ ʥʝ ʩʪʘʣʠ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʢʘʢ ʤʦʞʥʦ ʫʚʝʨʦʚʘʪʴ ʚ çʦʪʢʨʳʪʠʝ, 

ʧʦʪʨʷʩʘʶʱʝʝ ʦʩʥʦʚʳè, ʩʜʝʣʘʥʥʦʝ ʣʶʜʴʤʠ ʩ ʪʘʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʩʢʦʡ ʢʫʣʴʪʫʨʦʡ? 

5. ʇʦʩʣʝ ʩʚʦʝʛʦ ʧʦʩʣʝʜʥʝʛʦ ʢʦʤʤʝʥʪʘʨʠʷ (ʩʤ. ʥʠʞʝ) ʷ ʧʨʠʚʦʞʫ ʪʝʢʩʪ ʜʚʫʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʦʪʟʳʚʦʚ ʦʬʠʮʠʘʣʴʥʳʭ ʨʝʮʝʥʟʝʥʪʦʚ çɾʫʨʥʘʣʘ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʢʠè. 

6. ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʯʫ ʧʦʷʩʥʠʪʴ ʩʚʦʡ ʧʦʜʭʦʜ ʢ ʢʨʠʪʠʯʝʩʢʠʤ ʦʪʟʳʚʘʤ, ʪʘʢʠʤ, ʢʘʢ ʵʪʦʪ, 

ʥʘʧʨʠʤʝʨ. ʗ ʜʝʣʘʶ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʣʠʯʥʦʩʪʴʶ ʘʚʪʦʨʘ (ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʰʫʩʴ ʩ ʫʚʘʞʝʥʠʝʤ) ʠ 

ʧʨʦʜʫʢʪʘʤʠ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʦʣʴʰʫʶ ʦʰʠʙʢʫ ʜʝʣʘʶʪ ʪʝ, ʢʪʦ ʩʤʝʰʠʚʘʝʪ 

ʵʪʠ ʜʚʝ çʩʫʱʥʦʩʪʠè. ʆʪ ʵʪʦʛʦ ʩʤʝʰʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚʩʝ ʜʨʷʟʛʠ ʠ ʚ ʞʠʟʥʠ, ʠ ʚ ʥʘʫʢʝ. ʅʝʪ ʥʠʯʝʛʦ 

ʥʝʚʦʟʤʦʞʥʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʢʨʘʩʥʳʡ, ʜʦʙʨʳʡ, ʚʦʩʧʠʪʘʥʥʳʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʠʢʫʜʳʰ-

ʥʳʤ ʩʣʝʩʘʨʝʤ. ʏʪʦ ʞʝ, ʥʘʤ ʪʝʧʝʨʴ ʜʝʨʞʘʪʴ ʧʣʦʭʦʛʦ ʩʣʝʩʘʨʷ ʪʦʣʴʢʦ ʧʦʪʦʤʫ, ʯʪʦ ʤʳ ʥʝ ʭʦʪʠʤ ʝʛʦ 

ʦʙʠʜʝʪʴ ʠ ʧʦʩʩʦʨʠʪʴʩʷ ʩ ʥʠʤ? ɽʩʣʠ ʙʳ ʤʳ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʪʘʢʦʡ çʧʦʣʠʪʠʢʠè, ʪʦ ʨʘʢʝʪʳ ʥʝ 

ʣʝʪʘʣʠ ʙʳ, ʘ ʧʦʝʟʜʘ ʥʝ ʭʦʜʠʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʦʢʘʟʳʚʘʝʤʩʷ ʧʝʨʝʜ ʜʠʣʝʤʤʦʡ: ʚʩʝʦʙʱʝʝ 

ʙʨʘʪʩʪʚʦ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ? ʇʦʜʨʦʙʥʝʝ ʦ ʤʦʝʤ ʧʦʥʠʤʘʥʠʠ ʜʠʩʢʫʩʩʠʡ ʤʦʞʥʦ ʧʨʦʯʝʩʪʴ ʚ ʤʦʝʡ 

ʩʪʘʪʴʝ çʇʫʙʣʠʯʥʳʝ ʜʠʩʢʫʩʩʠʠè10. 

ɺ.ɺ. ʄʘʪʚʝʝʚ, 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

23 ʘʚʛʫʩʪʘ 2013 ʛ. 

ʇʝʨʩʦʥʘʣʴʥʳʡ ʩʘʡʪ: http://vladimirmatveev.ru 
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ɸʥʥʦʪʘʮʠʷ. ʂʠʥʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʛʨʘʚʠʤʝʪʨʠʠ, ʨʘʙʦʪʳ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʥʘ, ʩʢʘʥʠʨʫʶʱʝʡ ʩʠʣʦ-

ʚʦʡ ʠ ʝʤʢʦʩʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʘ ʧʝʨʝʜʘʯʠ ʩʚʦʡʩʪʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʞʠʜʢʦʡ ʚʦʜʝ (ʧʨʦʝʢʪ çʀʟʣʫʯʝʥʠʝè ʬʦʥʜʘ ɼʉʊ). 

ʅʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʢʦʛʝʨʝʥʪʥʦʡ ʜʠʥʘʤʠʢʠ ʚʦʜʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʬʦʥʦʥʥʦʤ ʤʝʭʘʥʠʟʤʝ ʩʪʨʫʢʪʫʨʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʘʩʢʣʠʥʠʚʘʶʱʝʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝ-

ʨʠʤʝʥʪʦʚ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʳʡ ʵʬʬʝʢʪ ʧʝʨʝʥʦʩʘ ʩʚʦʡʩʪʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʥʘ ʞʠʜʢʫʶ ʚʦʜʫ (www.dst-fond.ru ʠ www.newpharm.ru ) ʦʙʫʩʣʦʚʣʝʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʤʠʢʨʦʨʝʣʴʝʬʘ ʜʠʩʧʝʨʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʩʠʪʝʣʝʡ (ʦʢʩʠʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʢʦʤʧʘʢʪ-ʜʠʩʢʠ), 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʣʝʢʘʨʩʪʚʦʤ, ʩ ʜʠʧʦʣʴ-ʜʠʧʦʣʴʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, ʚʦʟʥʠʢʘʶʱʝʤ ʧʨʠ ʨʘʩʧʘʜʝ ʢʦʛʝʨʝʥʪʥʳʭ 

ʜʦʤʝʥʦʚ ʠʩʧʘʨʷʶʱʝʡʩʷ ʚʦʜʳ. 

 

I. ɺʚʝʜʝʥʠʝ 

ʉʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʘʟʜʝʣʘ ʬʘʟ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʬʠʟʠʢʦ-

ʭʠʤʠʢʦʚ, ʚʳʟʳʚʘʷ ʚʩʸ ʥʦʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʘʞʥʳʤ ʩʦʙʳ-

ʪʠʝʤ ʷʚʠʣʩʷ ʚʳʭʦʜ ʢʥʠʛʠ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ (çʇʦʚʝʨʭʥʦʩʪʥʳʝ ʩʠʣʳè16 ɹ.ɺ. 

                                                      
10 http://www.bioparadigma.spb.ru/discussions.htm. 
11 ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄɻʀʕʊ, ʉ.ʅ. ʅʦʚʠʢʦʚ ï ʢʦʥʪʘʢʪʥʳʡ ʘʚʪʦʨ, 

31snovikov@gmail.com. 
12 ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄɻʀʕʊ. 
13 ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄɻʀʕʊ. 
14 ʌʦʥʜ ɼʉʊ, dstfund@gmail.com. 
15 http://www.unconv-science.org/ 
16 http://www.twirpx.com/file/122862/ 
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ɼʝʨʷʛʠʥ, ʅ.ɺ, ʏʫʨʘʝʚ, ɺ.ʄ. ʄʫʣʣʝʨ, 1987), ʧʦʩʚʷʱʝʥʥʦʡ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʧʨʦʙʣʝʤʳ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʩʠʣ [1]17. ʇʦʜʚʝʨʛʘʷ ʘʥʘʣʠʟʫ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʛʨʘʥʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʨʘʟʜʝʣʘ çʛʘʟïʪʚʝʨʜʦʝ 

ʪʝʣʦè, çʞʠʜʢʦʩʪʴïʪʚʝʨʜʦʝ ʪʝʣʦè, ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ 

ʷʚʣʝʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʠ ʵʣʝʢʪʨʦ-

ʩʪʘʪʠʯʝʩʢʠʭ ʩʠʣʘʭ. 

ɺʧʝʨʚʳʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʠʣ çʪʨʝʪʴʝʛʦ ʨʦʜʘè, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʩʪʨʫʢʪʫʨʳ ʛʨʘʥʠʯʥʳʭ ʩʣʦʝʚ ʨʘʩʪʚʦʨʠʪʝʣʷ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʚ ʨʘʙʦʪʘʭ (ɼʝʨʷʛʠʥ ɹ.ɺ. ʠ 

ʂʫʩʘʢʦʚ ʄ.ʄ., 1936ï1937 ʛ.). ʇʦʟʜʥʝʝ ʦʥʠ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʩʠʣ ʠʣʠ ʩʪʨʫʢʪʫʨʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʘʩʢʣʠʥʠʚʘʶʱʝʛʦ ʜʘʚʣʝʥʠʷ (ɼʝʨʷʛʠʥ ɹ.ɺ. ʠ ʏʫʨʘʝʚ ʅ.ɺ., 1972ï1974 ʛ.). 
 

çʅʘʣʠʯʠʝ ʚ ʚʦʜʝ ʩʝʪʢʠ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʟʘʠʤʥʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʤʦʣʝʢʫʣ ʚʦʜʳ ʚ ʛʨʘʥʠʯʥʦʤ ʩʣʦʝ, ʥʘʚʷʟʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʘʢʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʪʫʭʘʝʪ ʩ ʫʜʘʣʝʥʠʝʤ ʦʪ ʥʝʝ ʤʝʜʣʝʥʥʦ, ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ (ʜʦ 100 ¡, ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ). ɸʢʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʝ ʘʪʦʤʳ ʠ ʛʨʫʧʧʳ... ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ ʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʩʚʦʡʩʪʚʘ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʢʘʢ ʠʤʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʳ 

ʘʢʪʠʚʥʳʝ ʮʝʥʪʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʢʘʢʦʚʦ ʠʭ ʯʠʩʣʦ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ... ʉʪʨʫʢʪʫʨʥʦʝ 

ʜʘʣʴʥʦʜʝʡʩʪʚʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʥʦ ʥʝ ʦʛʨʘʥʠʚʘʝʪʩʷ ʦʜʥʠʤïʜʚʫʤʷ ʩʣʦʷʤʠ ʤʦʣʝʢʫʣ ʚʦʜʳ ʠ ʧʨʦʠʩʭʦʜʠʪ 

ʪʝʤ ʟʘʤʝʪʥʝʝ, ʯʝʤ ʚʳʰʝ ʛʠʜʨʦʬʠʣʴʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʵʣʝʢʪʨʦʣʠʪʘè. 

 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʢʥʠʛʠ ʘʚʪʦʨʳ [1] ʦʪʤʝʯʘʶʪ: 
 

çʊʝʦʨʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʘʩʢʣʠʥʠʚʘʶʱʝʛʦ ʜʘʚʣʝʥʠʷ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩ 

ʚʦʜʦʨʦʜʥʦʡ ʩʚʷʟʴʶ (ʤʘʢʨʦʩʪʨʫʢʪʫʨʥʳʭ ʩʠʣ), ʧʦ ʩʫʪʠ ʜʝʣʘ, ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷè. 

 

ʉʪʦʣʴ ʦʙʰʠʨʥʘʷ ʮʠʪʘʪʘ ʠʟ [1] ʦʧʨʘʚʜʘʥʘ ʪʝʤ, ʯʪʦ ʚ ʥʝʡ ʩʦʜʝʨʞʘʪʩʷ ʦʩʥʦʚʥʳʝ ʠʜʝʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʠʜʝʡ ʘʚʪʦʨʦʚ [1] ʧʦʣʫʯʠʣʦ ʚ ʨʘʙʦʪʘʭ ʩʦʪʨʫʜʥʠʢʦʚ ʰʢʦʣʳ ɹ.ɺ. ɼʝʨʷʛʠʥʘ [2]18, [3]19. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʪʱʘʪʝʣʴʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʨʦʨʘʙʦʪʢʠ ʧʨʦʙʣʝʤʳ ʩʪʨʫʢʪʫʨʥʳʭ ʩʠʣ ʠ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʘʚʪʦʨʳ ʧʨʝʜʣʦʞʠʣʠ ʬʦʥʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʠʣ, ʩʚʷʟʳʚʘʶʱʠʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʞʠʜʢʦʩʪʠ. 

ʃʠʪʝʨʘʪʫʨʘ, ʧʦʩʚʷʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʝ ʚʦʜʳ, ʥʘʩʯʠʪʳʚʘʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 8 ʤʠʣʣʠʦʥʦʚ 

ʩʩʳʣʦʢ. ɺʥʠʤʘʥʠʝ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʦʩʦʙʝʥʥʦ ʚʦʟʨʦʩʣʦ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʤʠʣʘʥʩʢʦʡ ʰʢʦʣʳ ʬʠʟʠʢʦʚ [4]20, ʧʨʠʤʝʥʠʚʰʠʭ ʢʚʘʥʪʦʚʦ-ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ 

ʪʝʨʤʦʜʠʥʘʤʠʢʝ ʞʠʜʢʦʡ ʚʦʜʳ (ʪʝʦʨʠʷ ʢʦʛʝʨʝʥʪʥʦʡ ʚʦʜʳ ï ʊʂɺ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʦʜʳ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʥʘʤʠ ʤʝʪʦʜʳ ï ʢʠʥʝʪʠʢʘ ʨʘʙʦʪʳ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʥʘ (ʈɺʕ) ʠ ʜʝʨʠʚʘʪʦʛʨʘʬʠʷ 

(ɼʊɸ+ɼʊɾ) ï ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʚʦʜʳ. ʇʨʠ ʵʪʦʤ ʚ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʨʘʙʦʪ ʥʘʙʣʶʜʘʣʦʩʴ ʠʥʪʝʨʝʩʥʦʝ ʷʚʣʝʥʠʝ ð ʜʠʩʪʘʥʮʠʦʥʥʘʷ 

ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʝ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʭʣʦʨʠʜʦʚ Zn, Ba, Na ʠ K ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 

ʚʦʜʝ [5]21. ʇʦʜʦʙʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʠ ʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʩʤ. ʥʘʧʨʠʤʝʨ, [6]22).23 

ʅʝʜʘʚʥʦ ʧʦʷʚʠʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʝʥʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʩʚʦʡʩʪʚʘʭ ʨʘʟʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʚʦʜʫ. ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ 

                                                      
17 ɼʝʨʷʛʠʥ ɹ.ɺ., ʏʫʨʘʝʚ ʅ.ɺ., ʄʫʣʣʝʨ ɺ.ʄ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʩʠʣʳ. ʅʘʫʢʘ, ʄʦʩʢʚʘ, 1987. 
18 Boinovich L.B., Emelyanenko A.M. Forces due to dynamic structure in thin liquid films. Adv. Ib Coll. 

And Interface Sci, 96:37ï58, 2002. 
19 ɹʦʡʥʦʚʠʯ ʃ.ɹ. ɼʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʠʣʳ ʠ ʠʭ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ. 

ʋʩʧʝʭʠ ʭʠʤʠʠ, 76(5):510ï528, 2007. 
20 Arani R., Bono J., Del Giudice E., Preparata G. QED Coherence and Thermodynamics of water. Jnt. Jour. 

Mod. Phys. B., 9(15):1813ï1841, 1995. 
21 ʅʦʚʠʢʦʚ ʉ.ʅ., ɽʨʤʦʣʘʝʚʘ ɸ.ʀ., ʊʠʤʦʰʝʥʢʦʚ ʉ.ʇ. ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʚʦʜʳ. ʂʚʘʥʪʦʚʘʷ ʤʘʛʠʷ, 6(4):4169ï4178, 2009. 
22 ʈʘʩʩʘʜʢʠʥ ʖ.ʇ. ɺʦʜʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ ʥʝʦʙʳʢʥʦʚʝʥʥʘʷ. ʄʦʩʢʚʘ, 2008. 
23 ɺɺʄ: ʉʪʘʪʴʷ [5] ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʞʫʨʥʘʣʝ çʂʚʘʥʪʦʚʘʷ ʤʘʛʠʷè, ʢʥʠʛʘ [6] ï ʥʝʨʝʮʝʥʟʠʨʫʝʤʦʝ 

ʠʟʜʘʥʠʝ. ʉ ʵʪʦʛʦ ʘʙʟʘʮʘ ʥʘʯʘʣʩʷ ʦʪʭʦʜ ʦʪ ʩʝʨʴʝʟʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʩ ʮʠʪʠʨʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʣʦʩʴ 

çɺʚʝʜʝʥʠʝè. ʇʦʩʤʦʪʨʠʤ ʜʘʣʝʝ, ʯʪʦ ʩʢʨʳʚʘʝʪ ʢʨʘʩʠʚʘʷ ʫʧʘʢʦʚʢʘ, ʥʘ ʢʦʪʦʨʦʡ ʚʦʣʝʶ ʘʚʪʦʨʦʚ ʥʘʯʝʨʪʘʥʦ ʠʤʷ 

ɼʝʨʷʛʠʥʘ. 
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ʧʨʦʝʢʪ çʀʟʣʫʯʝʥʠʝè, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ çʌʦʥʜʦʤ ɼʉʊè. ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʨʠ 

ʧʝʨʝʥʦʩʝ ʩʚʦʡʩʪʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʚʦʜʫ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

Å ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʦʡʩʪʚʘʭ ʣʝʢʘʨʩʪʚ ʥʘ ʢʦʤʧʘʢʪ-ʜʠʩʢ ʩ ʧʦʤʦʱʴʶ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʣʘʟʝʨʦʤ;24 

Å ʧʝʨʝʜʘʯʘ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʥʘ CD ʧʦʪʨʝʙʠʪʝʣʷ;25 

Å ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʦʡʩʪʚʘʭ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩ 

ʧʦʩʣʝʜʥʝʛʦ CD ʥʘ ʞʠʜʢʫʶ ʚʦʜʫ ʧʫʪʝʤ ʧʦʢʨʳʪʠʷ ʩʦʩʫʜʘ ʩ ʚʦʜʦʡ çCD-ʢʨʳʰʢʦʡè ʠʣʠ ʫʩʪʘʥʦʚʢʠ 

ʝʤʢʦʩʪʠ ʩ ʚʦʜʦʡ ʥʘ CD;26 

Å ʠʩʧʦʣʴʟʦʚʘʥʠʝ çʦʙʣʫʯʝʥʥʦʡè ʚʦʜʳ ʜʣʷ ʣʝʯʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʘʪʦʣʦʛʠʠ.27 

ʅʝ ʢʘʩʘʷʩʴ ʤʝʜʠʮʠʥʩʢʦʛʦ ʘʩʧʝʢʪʘ ʧʨʦʝʢʪʘ çʀʟʣʫʯʝʥʠʝè28, ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʜʝʣʘʝʪʩʷ 

ʧʦʧʳʪʢʘ ʦʙʲʷʩʥʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʦʧʝʨʘʮʠʡ ʩ ʧʦʟʠʮʠʡ 

ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ. ʇʦ-ʩʫʱʝʩʪʚʫ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤ ʜʚʫʭ ʦʩʥʦʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ: 

ʘ) ʧʝʨʝʥʦʩ ʠʥʬʦʨʤʘʮʠʠ ʦ ʣʝʢʘʨʩʪʚʝ ʥʘ CD; 

ʙ) ʧʝʨʝʥʦʩ ʠʥʬʦʨʤʘʮʠʠ ʩ CD ʥʘ ʞʠʜʢʫʶ ʚʦʜʫ. 

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʥʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʜʚʘ ʵʪʘʧʘ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʪʨʫʢʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʥʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʦʜʳ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ ʧʦʚʝʨʭʥʦʩʪʠ CD ʩ çʠʟʣʫʯʝʥʠʝʤè ʨʘʟʣʠʯʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ.29 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ ʠʜʝʡ ʦ ʩʪʨʫʢʪʫʨʥʦʤ 

ʜʘʣʴʥʦʜʝʡʩʪʚʠʠ [1] ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʨʘʟʚʠʪʳʭ ʚ ʊʂɺ [4].30 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʠʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʈɺʕ, ʜʝʨʠʚʘʪʦʛʨʘʬʘ, ʘ 

ʪʘʢʞʝ ʩʠʣʦʚʫʶ ʠ ʝʤʢʦʩʪʥʫʶ ʩʢʘʥʠʨʫʶʱʫʶ ʤʠʢʨʦʩʢʦʧʠʶ. 

                                                      
24 ɺɺʄ: ʅʘʜʝʶʩʴ ʠʟ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʣʦʞʝʥʠʷ ʫʟʥʘʪʴ ʯʪʦ-ʥʠʙʫʜʴ ʦ ʭʘʨʘʢʪʝʨʝ ʵʪʦʡ çʠʥʬʦʨʤʘʮʠʠè: 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʫʣʳ ʚʝʱʝʩʪʚ ʩʯʠʪʳʚʘʶʪʩʷ? ʏʪʦ ʠʤʝʥʥʦ ʩʢʘʥʠʨʫʝʪ ʣʘʟʝʨʥʳʡ ʣʫʯ: 

ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣʳ ʣʝʢʘʨʩʪʚʘ ʠʣʠ ʪʦʣʴʢʦ ʧʦʚʝʨʭʥʦʩʪʴ ʪʘʙʣʝʪʢʠ, ʧʦʤʝʱʝʥʥʦʡ ʥʘ ʢʦʤʧʘʢʪ-ʜʠʩʢ ʜʣʷ 

ʪʘʠʥʩʪʚʘ ʟʘʧʠʩʠ? ʂʘʢ çʠʥʬʦʨʤʘʮʠʷè ʦ ʚʝʱʝʩʪʚʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʜʚʦʠʯʥʳʡ ʢʦʜ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʟʘʧʠʩʴ ʥʘ CD? ɺʦ ʠʩʪʠʥʫ ʠʥʪʝʨʝʩʥʦ ʙʳʣʦ ʙʳ ʪʘʢʞʝ ʫʟʥʘʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʬʘʡʣ, ʚ ʢʦʪʦʨʦʤ 

ʟʘʧʠʩʘʥʦ ʩʚʦʡʩʪʚʦ ʚʦʜʦʨʦʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʠʩʣʦʨʦʜʦʤ ʠ ʢʘʢʫʶ ʪʝʭʥʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʶʪ 

ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩ ʥʠʤ (ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʣʠ ʝʛʦ ʢʦʧʠʨʦʚʘʪʴ ʚ ʘʪʤʦʩʬʝʨʝ ʢʠʩʣʦʨʦʜʘ)? 
25 ɺɺʄ: ʇʝʨʝʜʘʯʘ ʥʘ CD ʧʦʪʨʝʙʠʪʝʣʷ ʩʚʦʡʩʪʚʘ ʪʨʦʪʠʣʘ ʚʟʨʳʚʘʪʴʩʷ ʩʪʘʣʦ ʙʳ ʨʝʚʦʣʶʮʠʝʡ ʚ ʚʦʝʥʥʦʤ 

ʜʝʣʝ. 
26 ɺɺʄ: ʅʘʜʝʶʩʴ ʫʟʥʘʪʴ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʦʜʘ ʚ ʩʪʘʢʘʥʝ ʩʯʠʪʳʚʘʝʪ çʠʥʬʫè, ʟʘʧʠʩʘʥʥʫʶ ʥʘ CD? ʏʝʤ 

ʦʥʘ ʩʢʘʥʠʨʫʝʪ ʜʠʩʢ ʠʣʠ ʢʘʢʦʝ ʠʟʣʫʯʝʥʠʝ ʜʠʩʢʘ ʦʥʘ çʟʘʧʦʤʠʥʘʝʪè? 
27 ɺɺʄ: O çʧʝʨʝʥʦʩʝ ʩʚʦʡʩʪʚè. ɽʩʣʠ ʚʝʨʠʪʴ ʘʚʪʦʨʘʤ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʜʚʦʠʯʥʘʷ ʟʘʧʠʩʴ ʯʝʛʦ-ʪʦ 

ʪʘʤ, ʩʜʝʣʘʥʥʘʷ ʩ ʪʘʙʣʝʪʢʠ ʘʩʧʠʨʠʥʘ, ʦʙʣʘʜʘʝʪ ʪʝʤʠ ʞʝ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʠ ʩʦʝʜʠʥʝʥʠʝ C9H8O4 (ʘʩʧʠʨʠʥ)? 

ʊʦ ʝʩʪʴ ʩʚʦʡʩʪʚʦ ʦʪʜʝʣʝʥʦ ʦʪ ʩʪʨʫʢʪʫʨʳ, ʜʫʰʘ ʦʪ ʪʝʣʘ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʷ ʫʞʝ ʚʠʞʫ ʞʝʩʪʢʠʡ ʜʠʩʢ 

ʢʦʤʧʴʶʪʝʨʘ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʧʠʩʘʥʦ ʩʚʦʡʩʪʚʦ ʤʦʟʛʦʚ ʘʚʪʦʨʦʚ ʵʪʦʡ ʩʪʘʪʴʠ ʤʳʩʣʠʪʴ ʨʝʚʦʣʶʮʠʦʥʥʦ ʠʣʠ 

ʩʚʦʡʩʪʚʦ ʭʣʝʙʘ ʥʘʩʳʱʘʪʴ ʛʦʣʦʜʥʳʭ. 
28 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʝʡ [7] (ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ 

ʬʦʥʜʘ ɼʉʊ, ʜʝʢʘʙʨʴ 2011, ʄ.). 
29 ɺɺʄ: ɺ ʵʪʦʤ ʘʙʟʘʮʝ ʤʳ ʚʠʜʠʤ ʧʦʜʤʝʥʫ ʧʦʥʷʪʠʡ. ɺʤʝʩʪʦ çʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʦʡʩʪʚʘʭ ʣʝʢʘʨʩʪʚè 

ʘʚʪʦʨʳ ʟʘʛʦʚʦʨʠʣʠ çʦ ʩʪʨʫʢʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘè (ʪʘʙʣʝʪʢʠ?). ʉʧʨʘʰʠʚʘʝʪʩʷ, ʢʘʢ ʩʪʨʫʢʪʫʨʫ 

ʤʦʣʝʢʫʣʳ ʘʩʧʠʨʠʥʘ ʤʦʞʥʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʘʙʣʝʪʢʠ ʘʩʧʠʨʠʥʘ, ʚ ʢʦʪʦʨʦʡ ʤʦʛʫʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ, ʢʩʪʘʪʠ, ʠ ʥʘʧʦʣʥʠʪʝʣʠ? ʅʝ ʤʦʛʫ ʥʝ ʦʪʤʝʪʠʪʴ ʥʝʚʝʨʦʷʪʥʫʶ ʩʚʦʙʦʜʫ ʧʦʥʷʪʠʡ ʠ ʣʝʛʢʦʩʪʴ 

ʤʳʩʣʠ ʫ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ, ʢʦʪʦʨʳʤ ʥʠʯʝʛʦ ʥʝ ʩʪʦʠʪ ʥʝʟʘʤʝʪʥʦ ʚʳʪʘʱʠʪʴ ʠʟ ʨʫʢʘʚʘ ʥʝʦʙʭʦʜʠʤʫʶ ʢʘʨʪʫ. ʀ 

ʧʦʯʝʤʫ ʩʣʦʚʦ çʠʟʣʫʯʝʥʠʝè ʘʚʪʦʨʳ ʚʟʷʣʠ ʚ ʢʘʚʳʯʢʠ? ɽʩʣʠ ʥʝ ʠʟʣʫʯʝʥʠʝ, ʪʦ ʯʪʦ? 
30 ɺɺʄ: ɼʝʨʷʛʠʥ [1] ʨʘʩʩʤʘʪʨʠʚʘʣ ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʚʦʨʠʪʝʣʷ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʪʚʝʨʜʦʝ 

ʪʝʣʦ/ʞʠʜʢʦʩʪʴ. ɼʘʣʴʥʦʜʝʡʩʪʚʠʝ ʟʜʝʩʴ ʠʟʤʝʨʷʝʪʩʷ ʤʠʢʨʦʤʝʪʨʘʤʠ, ʘ ʘʚʪʦʨʘʤ ʥʫʞʥʳ ʢʘʢ ʤʠʥʠʤʫʤ 

ʤʠʣʣʠʤʝʪʨʳ (CD Ÿ [ʩʪʝʥʢʘ ʩʪʘʢʘʥʘ] Ÿ ʚʦʜʘ ʚ ʩʪʘʢʘʥʝ)! Giudice [4] ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʜʘʣʴʥʦʜʝʡʩʪʚʠʝ ʚ ʚʦʜʝ, 

ʥʦ ʠ ʪʫʪ ʘʚʪʦʨʳ ʫʧʦʨʥʦ ʥʝ ʞʝʣʘʶʪ ʥʘʟʳʚʘʪʴ ʮʠʬʨʳ ʠʟ ʩʪʘʪʴʠ Giudice, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʠʭ ʪʦʞʝ ʥʝ 

ʫʩʪʨʘʠʚʘʶʪ. ʇʦʚʪʦʨʷʷ ʨʘʟ ʟʘ ʨʘʟʦʤ ʠʜʝʶ ʦ ʩʪʨʫʢʪʫʨʥʦʤ ʜʘʣʴʥʦʜʝʡʩʪʚʠʠ, ʘʚʪʦʨʳ ʠʩʧʦʜʚʦʣʴ ʚʥʫʰʘʶʪ 

ʯʠʪʘʪʝʣʶ ʠ ʨʝʮʝʥʟʝʥʪʘʤ ʠʜʝʶ ʦ ʩʪʨʫʢʪʫʨʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʜʘʣʴʥʦʜʝʡʩʪʚʠʠ, ʟʘ ʢʦʪʦʨʳʤ ʥʘʩʪʘʸʪ ʯʝʨʝʜ 

ʪʘʢ ʥʫʞʥʦʡ ʠʤ ʧʝʨʝʜʘʯʠ: ʩʪʨʫʢʪʫʨʘ ʘʩʧʠʨʠʥʘ Ÿ ʠʥʬʦʨʤʘʮʠʷ (ʩʚʦʡʩʪʚʘ) ʘʩʧʠʨʠʥʘ. ʅʠ ʫ ɼʝʨʷʛʠʥʘ, ʥʠ ʫ 

Giudice ʥʝʪ ʥʠʯʝʛʦ ʧʦʜʦʙʥʦʛʦ. ɸʚʪʦʨʳ ʧʳʪʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʯʠʪʘʪʝʣʷ ʤʘʛʠʝʡ ʘʚʪʦʨʠʪʝʪʦʚ. ʊʘʢʠʝ 

ʧʨʠʝʤʳ ʷ ʥʘʟʳʚʘʶ ʩʝʘʥʩʘʤʠ ʛʠʧʥʦʟʘ. ɻʠʧʥʦʪʠʯʝʩʢʦʛʦ ʪʨʘʥʩʘ, ʛʦʩʧʦʜʘ ʫʯʝʥʳʝ, ʚʳ ʜʦʙʠʣʠʩʴ (ʤʦʣʦʜʮʳ!), ʘ 

ʠʩʪʠʥʘ ʛʜʝ? 
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II. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʚʦʜʳ, ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʝʝ ʯʠʩʪʦʪʝ, ʪ.ʝ. ʦʪʩʫʪʩʪʚʠʶ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʨʠʤʝʩʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʠʝ 

ʯʠʩʪʦʡ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ; ʧʦ-ʩʫʱʝʩʪʚʫ, ʚ ʧʨʠʨʦʜʝ ʥʝʪ ʘʙʩʦʣʶʪʥʦ 

ʯʠʩʪʦʡ ʚʦʜʳ, ʪ.ʢ. ʜʘʞʝ ʧʨʝʙʳʚʘʥʠʝ ʝʝ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʩʦʩʫʜʝ ʧʨʠ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚʥʦʩʠʪ 

ʟʘʤʝʪʥʳʝ ʧʨʠʤʝʩʠ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʞʠʜʢʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʨʘʟʮʳ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʜʠʩʪʠʣʣʷʪʦʨʘ. ʅʘʣʠʯʠʝ ʧʨʠʤʝʩʝʡ 

ʚ ʚʦʜʝ ʥʝ ʧʦʜʚʝʨʛʘʣʦʩʴ ʩʧʝʮʠʘʣʴʥʦʤʫ ʢʦʥʪʨʦʣʶ. ʆʜʥʘʢʦ, ʚ ʢʘʞʜʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʩʚʷʟʘʥʥʦʤ ʩ 

ʚʣʠʷʥʠʝʤ ʜʠʩʧʝʨʩʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʚʦʜʳ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʜʥʘ ʠ ʪʘ ʞʝ çʩʚʝʞʘʷè 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʨʘʚ-

ʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʚʦʨʳ KCl ʠ BaCl2, ʠʭ ʪʘʢʞʝ 

ʛʦʪʦʚʠʣʠ ʩ ʧʦʤʦʱʴʶ ʪʦʡ ʞʝ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʆʙʨʘʟʝʮ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ (ʠʣʠ 

ʨʘʩʪʚʦʨʘ) ʧʦʤʝʱʘʣʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʪʝʢʣʷʥʥʳʡ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨ (ʜʠʘʤʝʪʨ 10,5 ʩʤ ʠ 

ʛʣʫʙʠʥʘ 1,5 ʩʤ) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʟʝʨʢʘʣʦ ʞʠʜʢʦʩʪʠ ʥʘʭʦʜʠʣʦʩʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ ʧʦʣʦʚʠʥʝ 

ʚʳʩʦʪʳ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʘ (~ 5ï7 ʤʤ) (ʨʠʩ.1). ʊʚʝʨʜʦʝ ʪʝʣʦ ï ʘʣʶʤʠʥʠʝʚʘʷ ʧʣʘʩʪʠʥʘ ʠʣʠ ʢʦʤʧʘʢʪ-

ʜʠʩʢ ï ʧʨʝʜʩʪʘʚʣʷʣʦ ʢʨʳʰʢʫ (çAl-ʢʨʳʰʢʘè, çCD-ʢʨʳʰʢʘè) ʵʪʦʛʦ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʘ. ʇʨʠ ʵʪʦʤ 

ʦʙʨʘʱʘʣʦʩʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦʙʳ ʞʠʜʢʦʩʪʴ ʠʤʝʣʘ ʩʚʦʙʦʜʥʫʶ ʩʚʷʟʴ ʩ ʘʪʤʦʩʬʝʨʥʳʤ 

ʚʦʟʜʫʭʦʤ (ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʢʨʳʪʦʡ). ʕʪʦ ʫʩʣʦʚʠʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʣʦʩʴ. 

 

 
ʈʠʩ. 1. ʂʨʠʩʪʘʣʣʠʟʘʪʦʨ ʩ ʚʦʜʦʡ ʠ Al-ʢʨʳʰʢʦʡ, ʪʠʛʝʣʴ ʜʝʨʠʚʘʪʦʛʨʘʬʘ ʜʣʷ 

ʧʦʤʝʱʝʥʠʷ ʧʨʦʙʳ ʚʦʜʳ.31 

 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʩʷ ʤʦʜʝʣʴʥʳʡ ʦʧʳʪ, ʚ ʢʦʪʦʨʦʤ ʨʦʣʴ ʚʨʝʤʝʥʥʦʛʦ ʥʦʩʠʪʝʣʷ ʠʛʨʘʣʘ 

çAl-ʢʨʳʰʢʘè; ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʵʪʫ ʨʦʣʴ ʦʩʫʱʝʩʪʚʣʷʣ ʢʦʤʧʘʢʪ-ʜʠʩʢ CD-R. ʕʢʩʧʝʨʠʤʝʥʪ ʩʦʩʪʦʷʣ ʚ 

ʢɻʩʧʦʥʠʨʦʚʘʥʠʠ ʚʦʜʳ (ʠʣʠ ʨʘʩʪʚʦʨʘ) ʚ ʩʦʩʫʜʝ ʧʦʜ Al-ʢʨʳʰʢʦʡ (ʠʣʠ CD) ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʢʦʨʦʩʪʠ 

ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ ʧʨʦʙʳ ʚʦʜʳ, ʚʟʷʪʦʡ ʧʦʩʣʝ ʵʢʩʧʦʟʠʮʠʠ. ʉʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ Al-

ʢʨʳʰʝʢ ʙʳʣʘ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʘ ʨʘʥʝʝ ʚ [8]32, [9]33, ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʦʙʩʫʞʜʝʥʠʠ.34 

                                                      
31 ɺɺʄ: ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʨʷʰʣʠʚʫʶ ʬʦʨʤʫ ʘʣʶʤʠʥʠʝʚʦʛʦ ʣʠʩʪʘ, ʢʦʪʦʨʳʤ ʥʘʢʨʳʪ 

ʢʨʠʩʪʘʣʣʠʟʘʪʦʨ. ʊʦ ʣʠ ʵʪʦʪ ʣʠʩʪ ʧʦʜʦʙʨʘʣʠ ʥʘ ʩʚʘʣʢʝ, ʪʦ ʣʠ ʠʤʝʥʥʦ ʪʘʢʘʷ ʬʦʨʤʘ ʥʫʞʥʘ ʧʦʜʦʧʳʪʥʦʡ ʚʦʜʝ. 

ɺʤʝʩʪʦ ʪʠʛʣʷ ʜʝʨʠʚʘʪʦʛʨʘʬʘ ʩʣʝʜʦʚʘʣʦ ʙʳ ʧʦʢʘʟʘʪʴ ʩʘʤ ʜʝʨʠʚʘʪʦʛʨʘʬ. 
32 ʅʦʚʠʢʦʚ ʉ.ʅ., ʉʫʣʘʢʦʚʘ ʃ.ʀ., ʂʦʨʫʥʢʦʚʘ ʆ.ɺ, ʌʦʤʢʠʥ ɸ.ɸ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʘʥʦʜʥʦ-ʦʢʩʠʜʥʳʭ ʧʣʝʥʦʢ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʘʣʶʤʠʥʠʠ ʧʨʠ 

ʘʜʩʦʨʙʮʠʠ ʤʦʣʝʢʫʣ ʚʦʜʳ. ɾ.ʌ.ʍ., 74(9):1648ï1656, 2000. 
33 Novikov S., Timoshenkov S. Long-range forsses on the surfaces of aluminium oxide and silica oxide. 

Advances in colloid and interface science, 105:341ï353, 2003. 
34 ɺɺʄ: ʂʘʢ ʷ ʫʞʝ ʛʦʚʦʨʠʣ, ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ ʠʟ ʘʣʶʤʠʥʠʷ ʠ CD ʧʨʠʟʚʘʥʘ, ʧʦ ʤʳʩʣʠ 

ʘʚʪʦʨʦʚ, çʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʡʩʪʚʘʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚè, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʝʪ-

ʢʠ, ʢʦʪʦʨʫʶ ʘʚʪʦʨʳ ʚʦʪ-ʚʦʪ ʧʦʣʦʞʘʪ ʥʘ CD ʠ ʦʙʨʘʙʦʪʘʶʪ ʣʘʟʝʨʥʳʤ ʣʫʯʦʤ ʩ ʩʝʨʴʝʟʥʳʤ ʚʳʨʘʞʝʥʠʝʤ ʣʠʮʘ. 
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ʂʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ ʧʨʦʙ ʚʦʜʳ ʧʦʣʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʜʝʨʠʚʘʪʦʛʨʘʬʘ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ [10]35. ʇʨʦʙʫ ʞʠʜʢʦʩʪʠ ʦʪʙʠʨʘʣʠ ʩʪʝʢʣʷʥʥʦʡ ʧʠʧʝʪʢʦʡ 

(~ 0,5 ʛ) ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʪʠʛʝʣʴ ʜʝʨʠʚʘʪʦʛʨʘʬʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʘʨʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʥʳʭ 

ʫʩʣʦʚʠʷʭ.36 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʚʦʧʨʦʩʦʚ: 

Å ʢʘʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʜʦ ʵʢʩʧʦʟʠʮʠʠ 

ʧʦʜ Al-ʢʨʳʰʢʘʤʠ); 

Å ʪʦ ʞʝ ʩ Al-ʢʨʳʰʢʦʡ, ʦʙʨʘʱʝʥʥʦʡ ʢ ʚʦʜʝ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʠʣʠ ʦʢʩʠʜʠʨʦʚʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ;37 

Å ʢʘʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʦʜʥʦʤʦʣʷʨʥʳʭ ʨʘʩʪʚʦʨʦʚ KCl ʠ BaCl2 (ʙʝʟ Al-ʢʨʳʰʢʠ); 

Å ʢʘʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʚʦʜʳ ʧʦʜ Al-ʢʨʳʰʢʦʡ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ 1ʄ 

ʨʘʩʪʚʦʨʘʤʠ KCl ʠ BaCl2.38 

ʈʘʩʪʚʦʨʳ KCl ʠ BaCl2 ʙʳʣʠ ʚʳʙʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʳʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʧʦʚʝʨʭʥʦʩʪʠ 

Al -ʢʨʳʰʝʢ ʧʦʪʦʤʫ, ʯʪʦ ʠʭ ʜʝʡʩʪʚʠʝ ʥʘ ʢʠʥʝʪʠʢʫ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ, ʢʘʢ ʵʪʦ ʙʳʣʦ 

ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʨʘʙʦʪʝ [11]39.40 

ʆʧʝʨʘʮʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ Al-ʢʨʳʰʝʢ ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʚʳʜʝʨʞʠʚʘʥʠʷ ʠʭ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʜʥʦʤʦʣʷʨʥʳʭ ʨʘʩʪʚʦʨʘʭ (~ 1ï2 ʩʫʪʦʢ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʤʳʚʢʦʡ ʠ ʩʫʰʢʦʡ 

(1 ʩʫʪʢʠ). ʂʦʥʪʨʦʣʴ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʝʡ Al-ʢʨʳʰʝʢ ʧʦʩʣʝ ʤʦʜʠʬʠʢʘʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʨʘʙʦʪʳ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʥʘ (ʈɺʕ) (ʪʘʙʣʠʮʘ I). 

 

 
 

ʈʝʟʫʣʴʪʘʪʳ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩ. 2 ʘ,ʙ, 3 ʚ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʝʩʘ ʧʨʦʙʳ P ʦʪ ʚʨʝʤʝʥʠ ʠʩʧʘʨʝʥʠʷ Ű ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ (19ï22 Áʉ) ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʪʘʙʣʠʮʝ II. 

                                                      
35 ʅʦʚʠʢʦʚ ʉ.ʅ., ɽʨʤʦʣʘʝʚʘ ɸ.ʀ., ʊʠʤʦʰʝʥʢʦʚ ʉ.ʇ., ʄʠʥʘʝʚ ɺ.ʉ. ɺʣʠʷʥʠʝ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʚʦʜʳ ʥʘ ʢʠʥʝʪʠʢʫ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ. ʏ.1, ʊʝʨʤʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʢʠʥʝʪʠʢʠ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ. ɹʠʦʤʝʜʠʮʠʥʩʢʘʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ, (3):23ï29, 2012. 
36 ɺɺʄ: ʇʨʦʬʝʩʩʠʦʥʘʣʳ ʠʩʧʦʣʴʟʫʶʪ ʚʳʨʘʞʝʥʠʝ çʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭè. 
37 ɺɺʄ: ʋ ʘʣʶʤʠʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ ʢʠʩʣʦʨʦʜʘ ʥʝʪ ʅɽʦʢʩʠʜʠʨʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. çʄʝʪʘʣʣʠ-

ʯʝʩʢʘʷè ʧʦʚʝʨʭʥʦʩʪʴ (ʙʝʟ ʦʢʠʩʣʦʚ) ʫ ʵʪʦʛʦ ʤʝʪʘʣʣʘ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʚ ʘʪʤʦʩʬʝʨʝ ʠʥʝʨʪʥʳʭ ʛʘʟʦʚ. 
38 ɺɺʄ:  çʉʪʨʫʢʪʫʨʘ ʨʘʩʪʚʦʨʘè ʠ çʩʪʨʫʢʪʫʨʘ ʚʦʜʳè ï ʧʦʥʷʪʠʷ ʤʥʦʛʦʧʣʘʥʦʚʳʝ. ʂ ʵʪʦʤʫ ʜʦʙʘʚʣʷʝʪʩʷ 

ʠ ʥʝʢʘʷ ʘʚʪʦʨʩʢʘʷ ʩʧʝʮʠʬʠʢʘ ʵʪʠʭ ʧʦʥʷʪʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʘʚʪʦʨʳ ʥʝ ʞʝʣʘʶʪ ʚʥʦʩʠʪʴ ʧʦʷʩʥʝʥʠʡ, ʯʪʦʙʳ ʥʝ 

ʦʩʣʘʙʣʷʪʴ ʠʟʚʝʩʪʥʦʛʦ ʛʠʧʥʦʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 
39 ʅʦʚʠʢʦʚ ʉ.ʅ., ɽʨʤʦʣʘʝʚʘ ɸ.ʀ., ʊʠʤʦʰʝʥʢʦʚ ʉ.ʇ., ʄʠʥʘʝʚ ɺ.ʉ. ɺʣʠʷʥʠʝ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚʦʜʳ ʥʘ ʢʠʥʝʪʠʢʫ ʧʨʦʮʝʩʩʘ ʠʩʧʘʨʝʥʠʷ. ɾ.ʌ.ʍ., 84(4):614ï617, 2010. 
40 ɺɺʄ: ɸʚʪʦʨʳ ʥʘʩʪʦʣʴʢʦ ʧʦʛʨʫʞʝʥʳ ʚ ʩʝʙʷ, ʯʪʦ ʥʝ ʩʤʦʛʣʠ ʜʦʛʘʜʘʪʴʩʷ ʥʘʧʠʩʘʪʴ ʧʨʦʱʝ: çKCl ʠ 

BaCl2 ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʚʝʱʝʩʪʚ, ʤʦʜʝʣʠʨʫʶʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʡʩʪʚʘʭ 

ʢʦʪʦʨʳʭ ʤʳ ʩʦʙʠʨʘʝʤʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʟʘʧʠʩʳʚʘʪʴ ʥʘ CDè. ɺʦʟʤʦʞʥʦ, ʦʥʠ ʩʦʟʥʘʪʝʣʴʥʦ ʵʪʦʛʦ ʥʝ ʥʘʧʠʩʘʣʠ: 

ʚ ʤʫʪʥʦʡ ʚʦʜʝ ʣʦʚʠʪʴ ʨʳʙʫ ʣʝʛʯʝ. 

http://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%B8_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BD%D1%8B%D0%B5_%D1%83%D1%81%D0%BB%D0%BE%D0%B2%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8E%D0%BC%D0%B8%D0%BD%D0%B8%D0%B9
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ɿʘʚʠʩʠʤʦʩʪʴ P = f(Ű) ʚ ʢʘʞʜʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʟʘʧʠʩʳʚʘʣʘʩʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ; ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʦʚʦʜʠʣʘʩʴ ʟʘʧʠʩʴ ʪʝʤʧʝʨʘʪʫʨʳ ʪʠʛʣʷ ʩ ʦʙʨʘʟʮʦʤ ʠ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʵʪʘʣʦʥʘ ʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ (ɼʊɸ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʠʟʤʝʥʝʥʠʝ ʪʝʧʣʦʩʦʜʝʨʞʘʥʠʷ ʚ ʦʙʨʘʟʮʝ. 

 

 
ʈʠʩ. 2. ʂʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ 

Ű2 = 4000 ʩʝʢ. ɸ. ɿʘʚʠʩʠʤʦʩʪʠ P = f(Ű) ʜʣʷ Al-ʢʨʳʰʢʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ KCl. ɹ. ɿʘʚʠʩʠʤʦʩʪʠ P = f(Ű) ʜʣʷ 

Al -ʢʨʳʰʢʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ BaCl2. 

1. ʕʢʩʧʦʟʠʮʠʷ 1 ʩʫʪʢʠ. 

2. ʕʢʩʧʦʟʠʮʠʷ 2 ʩʫʪʦʢ. 

3. ʕʢʩʧʦʟʠʮʠʷ 6 ʩʫʪʦʢ. 
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ʊʠʧʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ P = f(Ű) ʜʣʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.2. ɺʠʜʥʦ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʙʳʣʴ ʚʝʩʘ ʧʨʦʙʳ ʚʦʜʳ ʟʘ ʚʳʙʨʘʥʥʦʝ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ (Ű2 = 4000) ʩʦʩʪʘʚʣʷʝʪ 

~18Ā10ï4 ʛ ʧʨʠ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʚʝʩʘ Ñ0,5Ā10ï5 ʛ. ʍʘʨʘʢʪʝʨ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʠʩʧʘʨʝʥʠʷ 

ʚʦʜr ʠ ʨʘʩʪʚʦʨʦʚ P = f(Ű) ʙʳʣ ʧʦʜʨʦʙʥʦ ʦʙʩʫʞʜʝʥ ʨʘʥʝʝ ʚ [11]41, ʛʜʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʠʩʧʘʨʷʝʪʩʷ ʢʦʛʝʨʝʥʪʥʘʷ ʬʘʟʘ, ʠʤʝʶʱʘʷ ʤʝʥʴʰʫʶ ʧʣʦʪʥʦʩʪʴ [4]42. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩ.2, 

ʟʘʚʠʩʠʤʦʩʪʴ P = f(Ű) ʜʣʷ ʦʙʨʘʟʮʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠʤʝʝʪ ʪʠʧʠʯʥʳʡ çʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʳʡè 

ʭʘʨʘʢʪʝʨ. ʇʨʠ ʵʪʦʤ ʪʦʯʢʘ Ű1, ʚ ʢʦʪʦʨʦʡ ʠʟʤʝʥʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ, ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʫʧʝʨʧʦʟʠʮʠʶ ʩʢʦʨʦʩʪʝʡ ʠʩʧʘʨʝʥʠʷ ʢʦʛʝʨʝʥʪʥʳʭ ʜʦʤʝʥʦʚ (ʂɼ) ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʥʝʢʦʛʝʨʝʥʪʥʦʡ 

ʚʦʜʳ, ʥʘʭʦʜʷʱʝʡʩʷ, ʩʦʛʣʘʩʥʦ [4], ʤʝʞʜʫ ʂɼ.43 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

 
ɼʘʥʥʳʝ ʨʘʩʯʝʪʦʚ ʩʢʦʨʦʩʪʝʡ ʠʩʧʘʨʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ II. 

 

 
 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʙʳʣʘ ʘʥʘʣʦʛʠʯʥʦʡ ʩ ʪʝʤ ʣʠʰʴ ʦʪʣʠʯʠʝʤ, 

ʯʪʦ ʨʦʣʴ çʢʨʳʰʝʢè ʚʳʧʦʣʥʷʣʠ ʢʦʤʧʘʢʪ-ʜʠʩʢʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚʘʭ.44 

 

III. ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

A. ʕʪʘʧ I ï ʄʦʜʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʢʠʩʣʝʥʥʦʡ Al-ʬʦʣʴʛʠ ʚ 

ʢʘʯʝʩʪʚʝ çʚʨʝʤʝʥʥʦʛʦ ʥʦʩʠʪʝʣʷè45 

1) ʉʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʥʦʜʥʦ-ʦʢʩʠʜʠʨʦʚʘʥʥʦʛʦ ʘʣʶʤʠʥʠʷ (çAl-ʢʨʳʰʝʢè): ʉʪʨʦʝʥʠʝ ʠ 

ʩʚʦʡʩʪʚʘ ʘʥʦʜʥʦ-ʦʢʩʠʜʠʨʦʚʘʥʥʦʡ ʧʣʝʥʢʠ (ɸʆʇ) ʘʣʶʤʠʥʠʝʚʦʡ ʬʦʣʴʛʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʜʣʷ Al-

ʢʨʳʰʝʢ, ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʨʘʙʦʪʘʭ [8]46, [9]47. ʉ ʧʦʤʦʱʴʶ ʠʟʤʝʨʝʥʠʡ ʈɺʕ, 

                                                      
41 http://elibrary.ru/item.asp?id=17752823. 
42 Arani R., Bono J., Del Giudice E., Preparata G. QED Coherence and Thermodynamics of water. Jnt. Jour. 

Mod. Phys. B., 9(15):1813ï1841, 1995. 
43 ɺɺʄ: ɺ ʩʪʘʪʴʝ [11], ʥʘʧʠʩʘʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʚ ʥʝʡ ʜʘʥʥʳʝ çʦʙʲʷʩʥʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ 

ʢʦʛʝʨʝʥʪʥʦʡ ʚʦʜʳè. çʆʙʲʷʩʥʠʪʴè ʠ çʧʦʢʘʟʘʪʴè ʵʪʦ ʜʚʝ ʙʦʣʴʰʠʝ ʨʘʟʥʠʮʳ, ʢʘʢ ʛʦʚʦʨʷʪ ʚ ʆʜʝʩʩʝ. ɺ 

ʦʯʝʨʝʜʥʦʡ ʨʘʟ ʣʦʚʣʶ ʘʚʪʦʨʦʚ ʥʘ ʧʦʜʤʝʥʝ ʧʦʥʷʪʠʡ. ʉʝʘʥʩ ʛʠʧʥʦʟʘ ʧʨʦʜʦʣʞʘʝʪʩʷ. 
44 ɺɺʄ: ʗ, ʢʘʢ ʯʠʪʘʪʝʣʴ, ʩ ʥʝʪʝʨʧʝʥʠʝʤ ʞʜʘʣ, ʢʦʛʜʘ ʤʥʝ ʧʦʢʘʞʫʪ ʬʠʟʠʢʫ ʟʘʧʠʩʠ ʵʪʦʡ ʩʘʤʦʡ 

çʠʥʬʦʨʤʘʮʠʠè, ʥʦ, ʫʚʳ ʤʥʝé ɹʫʜʝʤ ʞʜʘʪʴ ʚʪʦʨʦʛʦ ʧʨʠʰʝʩʪʚʠʷ ʘʚʪʦʨʦʚ ʚ ʣʠʪʝʨʘʪʫʨʫ. 
45 ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ I ʵʪʘʧʝ, ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʥʘ VI ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʛʨʝʩʩʝ 

çʉʣʘʙʳʝ ʠ ʩʚʝʨʭʩʣʘʙʳʝ ʧʦʣʷ ʠʟʣʫʯʝʥʠʷ ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝè, 2012, ʉ-ʇʙ, ʩ.25 [12] (ʅʦʚʠʢʦʚ ʉ.ʅ., 

ɽʨʤʦʣʘʝʚʘ ɸ.ʀ., ʊʠʤʦʰʝʥʢʦʚ ʉ.ʇ., ɻʝʨʤʘʥʦʚ ɽ.ʇ. ʊʨʫʜʳ VI ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʛʨʝʩʩʘ çʉʣʘʙʳʝ ʠ 

ʩʚʝʨʭʩʣʘʙʳʝ ʧʦʣʷ ʠ ʠʟʫʯʝʥʠʷ ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝè, page 25, 2012. ʉ-ʇʙ.). 
46 ʅʦʚʠʢʦʚ ʉ.ʅ., ʉʫʣʘʢʦʚʘ ʃ.ʀ., ʂʦʨʫʥʢʦʚʘ ʆ.ɺ, ʌʦʤʢʠʥ ɸ.ɸ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʘʥʦʜʥʦ-ʦʢʩʠʜʥʳʭ ʧʣʝʥʦʢ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʘʣʶʤʠʥʠʠ ʧʨʠ 

ʘʜʩʦʨʙʮʠʠ ʤʦʣʝʢʫʣ ʚʦʜʳ. ɾ.ʌ.ʍ., 74(9):1648ï1656, 2000. 
47 Novikov S., Timoshenkov S. Long-range forsses on the surfaces of aluminium oxide and silica oxide. 

Advances in colloid and interface science, 105:341ï353, 2003. 

http://elibrary.ru/item.asp?id=17752823
http://elibrary.ru/item.asp?id=17752823
http://elibrary.ru/item.asp?id=17752823
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ʩʢʘʥʠʨʫʶʱʝʡ ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʉʉʄ), ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʷ ʠʟʦʪʝʨʤ ʘʜʩʦʨʙʮʠʠ ʚʦʜʳ ʚʝʩʦʚʳʤ 

ʤʝʪʦʜʦʤ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ɸʆʇ ʥʘ Al ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʮʠʦʥʘʨʥʦ-ʧʦʣʷʨʠʟʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʚʳʟʚʘʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʠʩʪʝʤʳ ʘʩʩʦʮʠʘʪʦʚ ʤʦʣʝʢʫʣ ʩʦʨʙʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ï 

ʢʦʛʝʨʝʥʪʥʳʭ ʜʦʤʝʥʦʚ [8]48. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ [9] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, 

ʢʨʦʤʝ ʉʉʄ, ʝʤʢʦʩʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʉɽʄ) ʧʦʢʘʟʘʣʠ: 

ʘ) ɸʆʇ ʥʘ ʬʦʣʴʛʝ Al ʩʦʩʪʦʠʪ ʠʟ ʜʠʩʢʦʦʙʨʘʟʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʦ ʩʨʝʜʥʠʤ ʨʘʟʤʝʨʦʤ 

200 Ĭ 200 Ĭ 30 ʥʤ; 

ʙ) ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʵʪʠʤʠ çʜʠʩʢʘʤʠè ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ; 

ʚ) ʥʘʣʠʯʠʝ ʬʣʫʢʪʫʘʮʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʧʦʨʘʭ ɸʆʇ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʚʠʪʠʶ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ (ʜʦ ~ 0,8 ʤʢʤ) ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʠʣ. 

 

 
 

ʈʠʩ. 3. ʂʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʨʘʩʪʚʦʨʦʚ ʧʨʠ 

ʥʘʙʣʶʜʝʥʠʠ Ű2 = 1800 ʩʝʢ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʥʥʦ ʩʠʩʪʝʤʘ ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ ʘʩʩʦʮʠʘʪʦʚ (ʢʦʛʝʨʝʥʪʥʳʭ ʜʦʤʝʥʦʚ) 

ʩʦʨʙʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʟʦʚʳʡ ʤʠʢʨʦʨʝʣʴʝʬ ʧʦʚʝʨʭʥʦʩʪʠ ɸʆʇ ʠ 

ʩʥʠʞʘʝʪ ʈɺʕ ʘʣʶʤʠʥʠʷ.49 ʍʘʨʘʢʪʝʨʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ɸʆʇ 

ʧʦʚʝʨʭʥʦʩʪʠ Al-ʢʨʳʰʝʢ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 4ï7. 

                                                      
48 ʅʦʚʠʢʦʚ ʉ.ʅ., ʉʫʣʘʢʦʚʘ ʃ.ʀ., ʂʦʨʫʥʢʦʚʘ ʆ.ɺ, ʌʦʤʢʠʥ ɸ.ɸ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʘʥʦʜʥʦ-ʦʢʩʠʜʥʳʭ ʧʣʝʥʦʢ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʘʣʶʤʠʥʠʠ ʧʨʠ 

ʘʜʩʦʨʙʮʠʠ ʤʦʣʝʢʫʣ ʚʦʜʳ. ɾ.ʌ.ʍ., 74(9):1648ï1656, 2000. 
49 ɺɺʄ: ʀʥʪʝʨʝʩʥʦ, ʢʘʢ ʚʦʜʘ ʤʦʛʣʘ ʧʦʚʣʠʷʪʴ ʥʘ ʈɺʕ (ʪʘʙʣ. I), ʝʩʣʠ ʧʣʘʩʪʠʥʳ ʘʣʶʤʠʥʠʷ ʚʳʩʫʰʠʚʘʣʠ 

ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ (ʩʤ. ʘʙʟʘʮ ʧʝʨʝʜ ʪʘʙʣ. I)? ʀ ʨʘʟʚʝ ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ ʘʣʶʤʠʥʠʷ ʚ ʨʘʩʪʚʦʨʳ ʩʦʣʝʡ ʪʦʣʴʢʦ ʩ 

ʚʦʜʦʡ ʧʨʦʠʩʭʦʜʷʪ ʢʘʢʠʝ-ʪʦ ʩʦʙʳʪʠʷ? ɺʝʜʴ ʦʢʠʩʴ ʘʣʶʤʠʥʠʷ ï ʭʦʨʦʰʠʡ ʘʜʩʦʨʙʝʥʪ ʩ ʤʦʜʠʬʠʮʠʨʫʝʤʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʶʤʠʥʠʝʚʦʡ ʧʣʘʩʪʠʥʳ ʤʦʛʣʦ ʘʜʩʦʨʙʠʨʦʚʘʪʴʩʷ ʤʥʦʛʦ ʯʝʛʦ, ʚʢʣʶʯʘʷ 

http://www.ngpedia.ru/id265883p1.html
http://www.ngpedia.ru/id265883p1.html
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ʈʠʩ. 4. ʇʦʚʝʨʭʥʦʩʪʴ Al-ʢʨʳʰʢʠ ʙʝʟ ɸʆʇ: (ʘ) ʉʉʄ; (ʙ) ʉɽʄ. 

*  

 

 
 

ʈʠʩ. 5. ʇʨʦʬʠʣʦʛʨʘʤʤʳ ʧʦʚʝʨʭʥʦʩʪʠ Al-ʢʨʳʰʢʠ ʙʝʟ ɸʆʇ: (ʘ) ʉʉʄ; (ʙ) ʉɽʄ. 

*  

 

                                                                                                                                                                         
ʧʨʠʤʝʩʠ. ʇʦʯʝʤʫ ʘʚʪʦʨʳ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ? ʅʦ ʜʘʞʝ ʝʩʣʠ ʤʳ ʦʛʨʘʥʠʯʠʤʩʷ ʩʦʨʙʠʨʦ-

ʚʘʥʥʦʡ ʚʦʜʦʡ, ʦʥʘ ʥʠʢʘʢ ʥʝ ʩʤʦʞʝʪ ʧʦʤʦʯʴ ʘʚʪʦʨʘʤ ʦʙʦʩʥʦʚʘʪʴ ʩʚʦʠ ʧʦʪʨʷʩʘʶʱʠʝ ʵʬʬʝʢʪʳ. 
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ʈʠʩ. 6. ʇʦʚʝʨʭʥʦʩʪʴ Al-ʢʨʳʰʢʠ ʩ ɸʆʇ: (ʘ) ʉʉʄ; (ʙ) ʉɽʄ. 

*  

 

 
 

ʈʠʩ. 7. ʇʨʦʬʠʣʦʛʨʘʤʤʳ ʧʦʚʝʨʭʥʦʩʪʠ Al-ʢʨʳʰʢʠ ʩ ɸʆʇ: (ʘ) ʉʉʄ; (ʙ) ʉɽʄ. 

 

ʅʘ ʵʪʠʭ ʨʠʩʫʥʢʘʭ ʧʨʠʚʝʜʝʥʳ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ Al-

ʢʨʳʰʝʢ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʧʦʣʫʢʦʥʪʘʢʪʥʦʡ ʤʦʜʝ ʉʉʄ (ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ) ʠ ʙʝʩʢʦʥʪʘʢʪʥʦʡ 

ʤʦʜʝ ʉɽʄ (ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʠʢʨʦʨʝʣʴʝʬ). ʅʘ ʨʠʩ. 4, 5 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ Al ʬʦʣʴʛʠ 

(ʙʝʟ ɸʆʇ); ʥʘ ʨʠʩ. 6, 7 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʠʩʣʝʥʥʦʡ ʩʪʦʨʦʥʳ ʧʣʘʩʪʠʥʳ (ʩ 
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ɸʆʇ). ʀʟ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʘ ʩʯʝʪ ɸʆʇ ʢʘʯʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪ ʭʘʨʘʢʪʝʨ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʝʣʴʝʬʘ. 

 

 
 

ʈʠʩ. 8. ʀʟʤʝʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʠʢʨʦʨʝʣʴʝʬʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ H ʢʘʥʪʠʣʝʚʝʨʘ ʜʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ɸʆʇ (ʧʨʦʬʠʣʦʛʨʘʤʤʳ): ( ʘ) ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʤʠʢʨʦʨʝʣʴʝʬ; (ʙ) ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʝʣʴʝʬ. 
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ʀʟ ʨʠʩ. 8 ʚʠʜʥʦ,50 ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʝʣʴʝʬ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ H 

ʤʝʞʜʫ ʢʦʥʮʦʤ ʢʘʥʪʠʣʝʚʝʨʘ ʩʠʣʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʨʘʟʮʘ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩ.8ʙ, 

ʣʠʰʴ ʧʨʠ H = 0,8 ʤʢʤ ʢʘʥʪʠʣʝʚʝʨ ʧʝʨʝʩʪʘʝʪ çʦʱʫʱʘʪʴè ʧʦʚʝʨʭʥʦʩʪʴ. ʕʪʦ, ʦʜʥʘʢʦ, ʥʝ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʛʨʘʥʠʮʘʤʠ ʨʘʟʜʝʣʘ ʬʘʟ ʩʪʨʫʢʪʫʨʥʘʷ ʩʦʩʪʘʚ-

ʣ̫ ʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʜʘʚʣʝʥʠʷ [1]51 ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ (ʩʤ. ʥʠʞʝ). 

ɽʩʪʝʩʪʚʝʥʥʦ, ʤʦʜʠʬʠʢʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ɸʆʇ ʜʦʣʞʥʘ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʤ 

ʨʝʣʴʝʬʝ ʠ ʠʟʤʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦ ʧʦʢʘʟʳʚʘʶʪ ʠʟʤʝʨʝʥʠʷ ʈɺʕ ʥʘ ʜʚʫʭ Al-

ʢʨʳʰʢʘʭ ʚ ʠʩʭʦʜʥʦʤ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʪʘʙʣʠʮʘ I). 

ʀʟ ʪʘʙʣʠʮʳ I ʚʠʜʥʦ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ Al-ʢʨʳʰʝʢ, ʥʝ ʠʤʝʶʱʘʷ ɸʆʇ, ʩʣʘʙʦ ʠʟʤʝʥʷʝʪ ʩʚʦʶ 

ʩʪʨʫʢʪʫʨʫ, ʧʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʷ ű ʩʦʛʣʘʩʫʶʪʩʷ ʩʦ ʩʧʨʘʚʦʯʥʳʤʠ ʜʘʥʥʳʤʠ űSi, ʘ ʪʘʢʞʝ ʩʣʘʙʦ 

ʠʟʤʝʥʷʶʪ ʩʚʦʠ ʵʣʝʢʪʨʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʠʬʠʢʘʮʠʠ ʚʦʜʦʡ ʠ ʨʘʩʪʚʦʨʘʤʠ KCl ʠ 

BaCl2, ʩʦʭʨʘʥʷʷ ʟʥʘʯʝʥʠʝ ʈɺʕ, ʙʣʠʟʢʠʝ ʢ ʪʘʙʣʠʯʥʳʤ [13]52. 

ʀʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ Al-ʢʨʳʰʢʠ, ʠʤʝʶʱʝʡ ɸʆʇ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪ ʩʚʦʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ, ʢʘʢ ʦʪ ʧʨʠʩʫʪʩʪʚʠʷ 

ʚʦʜʳ, ʪʘʢ ʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʩʪʚʦʨʦʚ. ʉʦʨʙʮʠʷ ʚʦʜʳ ʚ ʩʦʩʪʦʷʥʠʠ ʂɼ ʩʥʠʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʈɺʕ ʦʪ űSi = 4,9 õ 5,0 ʜʦ ~ 4,0 õ 4,4 ʵɺ [14]53, ʢʘʢ ʜʣʷ ʠʩʭʦʜʥʳʭ ɸʆʇ, ʪʘʢ ʠ ʜʣʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ KCl. ɼʣʷ ɸʆʇ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ BaCl2 ʠʤʝʝʪ ʤʝʩʪʦ ʜʨʫʛʦʡ ʵʬʬʝʢʪ: 

ʚʝʣʠʯʠʥʘ ʈɺʕ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ ʝʝ ʩʧʨʘʚʦʯʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʪ.ʝ. ʚʦʟʨʘʩʪʘʝʪ ʥʘ ~ 0,6 ʵɺ, ʯʪʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʩʧʘʜʦʤ ʂɼ ʚʦʜʳ, ʩʦʨʙʠʨʦʚʘʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʜʚʫʭʟʘʨʷʜʥʳʤ ʠʦʥʦʤ Ba2+. ʊʘʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʫʤʝʥʴʰʘʝʪ ʜʠʧʦʣʴʥʳʡ ʤʦʤʝʥʪ ʩʦʨʙʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʂɼ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

1,83D [15]54.55 

2) ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʜʤʦʣʝʢʫʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ Al-

ʢʨʳʰʝʢ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ BaCl2: ʈʝʟʫʣʴʪʘʪʳ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩ. 2, 3, ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, 

ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ BaCl2 Al -ʢʨʳʰʝʢ, ʥʝ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ (ʨʘʩʩʪʦʷʥʠʝ 57 ʤʤ), ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ, ʪ.ʝ. ʥʘ 

ʥʘʜʤʦʣʝʢʫʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʦʜʳ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 2, 3, ʟʘʚʠʩʠʤʦʩʪʠ P = f(Ű), ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʫ Al-ʢʨʳʰʢʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ BaCl2, ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʠʙʣʠʟʠʣʠʩʴ 

ʢ ʘʥʘʣʦʛʠʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ 1ʄ ʨʘʩʪʚʦʨʘ BaCl2 (ʩʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴ-

ʰʠʣʘʩʴ).56 

                                                      
50 ɺɺʄ:  [ʚʠʜʥʦ ʠʟ ʦʢʥʘ]. 
51 ɼʝʨʷʛʠʥ ɹ.ɺ., ʏʫʨʘʝʚ ʅ.ɺ., ʄʫʣʣʝʨ ɺ.ʄ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʩʠʣʳ. ʅʘʫʢʘ, ʄʦʩʢʚʘ, 1987. 
52 ʌʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ. ʉʧʨʘʚʦʯʥʠʢ. ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, ʄʦʩʢʚʘ, 1991. 
53 ʅʦʚʠʢʦʚ ʉ.ʅ., ʊʠʤʦʰʝʥʢʦʚ ʉ.ʇ. ʆ ʤʝʭʘʥʠʟʤʝ ʠʟʤʝʥʝʥʠʡ ʨʘʙʦʪʳ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʥʘ ʧʨʠ 

ʭʝʤʦʩʦʨʙʮʠʠ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ Si(100). ɾ.ʌ.ʍ., 84(7):1394ï1397, 2010. 
54 ʅʦʚʠʢʦʚ ʉ.ʅ., ɽʨʤʦʣʘʝʚʘ ɸ.ʀ., ʊʠʤʦʰʝʥʢʦʚ ʉ.ʇ., ʄʠʥʘʝʚ ɺ.ʉ. ɺʣʠʷʥʠʝ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚʦʜʳ ʥʘ ʢʠʥʝʪʠʢʫ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ. ʏ.2, ʕʥʝʨʛʠʷ ʨʘʩʧʘʜʘ 

ʢʦʛʝʨʝʥʪʥʳʭ ʜʦʤʝʥʦʚ ʚʦʜʳ ʠ ʝʝ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ. ɹʠʦʤʝʜʠʮʠʥʩʢʘʷ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ, (5):5ï10, 2012. 
55 ɺɺʄ: ɺ ʛʘʟʦʚʦʡ ʬʘʟʝ ʜʠʧʦʣʴʥʳʡ ʤʦʤʝʥʪ ʚʦʜʳ 1,85 D, ʘ ʚ ʞʠʜʢʦʡ 2,9 D. ʂʘʢʦʡ ʠʟ ʵʪʠʭ ʤʦʤʝʥʪʦʚ 

ʥʦʨʤʘʣʴʥʳʡ? ɸʚʪʦʨʳ ʧʠʰʫʪ ʦ ʞʠʜʢʦʡ ʚʦʜʝ, ʘ ʜʠʧʦʣʴʥʳʡ ʤʦʤʝʥʪ ʧʨʠʚʦʜʷʪ ʜʣʷ ʛʘʟʦʚʦʡ ʬʘʟʳ. ʏʪʦ ʞʝ ʚ 

ʵʪʦʤ ʥʦʨʤʘʣʴʥʦʛʦ? ʄʳ ʚʠʜʠʤ, ʯʪʦ ʘʚʪʦʨʳ ʦʰʠʙʘʶʪʩʷ ʜʘʞʝ ʪʦʛʜʘ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦʙ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥʘʭ. 
56 ɺɺʄ: ʋʙʝʜʠʚʰʠʩʴ ʚ ʪʦʤ, ʩ ʢʘʢʦʡ ʥʝʙʨʝʞʥʦʩʪʴʶ ʘʚʪʦʨʳ ʦʙʨʘʱʘʶʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʦʡ ʠ ʣʦʛʠʢʦʡ, ʢʘʢ 

ʦʥʠ ʩʢʣʦʥʥʳ ʢ ʛʠʧʥʦʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʘʤ, ʷ ʫʪʨʘʪʠʣ ʩʧʦʩʦʙʥʦʩʪʴ ʫʜʠʚʣʷʪʴʩʷ (ʯʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʤʦʨʘʣʴʥʦʤʫ ʚʨʝʜʫ ʦʪ ʯʪʝʥʠʷ ʵʪʦʡ ʩʪʘʪʴʠ). ʆʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ ʘʚʪʦʨʦʚ ï ʜʝʨʠʚʘʪʦʛʨʘʬ, ʥʦ ʯʠʪʘʪʝʣʴ ʪʘʢ 

ʥʠʯʝʛʦ ʠ ʥʝ ʫʟʥʘʣ ʦʙ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʝ: ʥʘ ʢʘʢʦʡ ʤʦʜʝʣʠ ʜʝʨʠʚʘʪʦʛʨʘʬʘ ʨʘʙʦʪʘʣʠ ʘʚʪʦʨʳ, ʧʦʯʝʤʫ ʝʛʦ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ, ʢʘʢ ʥʘʩʪʨʘʠʚʘʣʠ ʧʨʠʙʦʨ ʠ 

ʢʘʢʠʝ ʠʩʪʦʯʥʠʢʠ ʦʰʠʙʦʢ ʚʦʟʤʦʞʥʳ? ʅʝ ʢʘʟʘʥʦ, ʯʪʦ ʩʣʫʞʠʣʦ ʵʪʘʣʦʥʦʤ ʩʨʘʚʥʝʥʠʷ ʩ ʠʩʩʣʝʜʫʝʤʳʤʠ 

ʦʙʨʘʟʮʘʤʠ. ɺʦʜʘ ʩ ʦʜʥʦʡ çʧʘʤʷʪʴʶè ʤʦʛʣʘ ʙʳ (ʠʣʠ ʥʝ ʤʦʛʣʘ?) ʩʣʫʞʠʪʴ ʵʪʘʣʦʥʦʤ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ ʩ ʜʨʫʛʦʡ çʧʘʤʷʪʴʶè (ʢʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʪʘʢʦʡ ʮʝʧʢʦʡ ʧʘʤʷʪʠ, ʚʦʜʘ ʤʥʦʛʦ ʯʝʛʦ ʤʦʛʣʘ 

çʟʘʧʦʤʥʠʪʴè ʠʟ ʩʚʦʝʡ ʧʨʦʰʣʦʡ ʞʠʟʥʠ, ʧʨʝʞʜʝ ʯʝʤ ʧʦʧʘʩʪʴ ʚ ʨʫʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ; ʧʦ ʣʦʛʠʢʝ ʩʘʤʠʭ 

ʘʚʪʦʨʦʚ, ʧʘʤʷʪʴ ʚʦʜʳ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʪʠʨʘʪʴ ʧʝʨʝʜ ʢʘʞʜʳʤ ʦʧʳʪʦʤ, ʥʦ ʦʙ ʵʪʦʤ ʚ ʩʪʘʪʴʝ ʥʠʯʝʛʦ ʥʝʪ). 

ʅʝʧʦʥʷʪʥʦ, ʚ ʢʘʢʦʡ ʦʙʲʝʤ ʥʘʜ ʪʠʛʣʝʤ ʠʩʧʘʨʷʣʘʩʴ ʚʦʜʘ, ʧʨʦʜʫʚʘʣʩʷ ʣʠ ʦʥ. ʉʢʦʨʦʩʪʴ ʧʨʦʜʫʚʢʠ ʠ ʚʣʘʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʵʪʦʛʦ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʚʣʘʞʥʦʩʪʴ ʚ ʢʘʤʝʨʘʭ ʩ ʠʩʩʣʝʜʫʝʤʳʤ 

ʦʙʨʘʟʮʦʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʩʢʦʨʦʩʪʴ ʝʛʦ (ʚʦʜʳ) ʠʩʧʘʨʝʥʠʷ. 

http://pubs.acs.org/doi/abs/10.1021/jp801921f
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ Al-ʢʨʳʰʢʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ KCl, ʢʘʢ ʤʦʞʥʦ ʙʳʣʦ ʦʞʠʜʘʪʴ, ʥʝ ʠʟʤʝʥʠʣʦ 

ʩʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʠ ʨʘʥʝʝ ʜʣʷ ʨʘʩʪʚʦʨʘ KCl ʙʳʣʘ ʙʣʠʟʢʘ ʢ ʩʢʦʨʦʩʪʠ ʠʩʧʘʨʝʥʠʷ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩʧʝʮʠʘʣʴʥʦ ʧʨʦʚʝʜʝʥʥʳʝ ʢʦʥʪʨʦʣʴʥʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ (ʥʘ ʠʦʥ Ba2+) ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʝ ʧʦʜ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ BaCl2 Al -ʢʨʳʰʢʦʡ, ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʩʣʝʜʦʚ Ba, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, BaCl2 ʚ ʚʦʜʝ, 

ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʝ, ʦʪʩʫʪʩʪʚʦʚʘʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʩʫʞʜʝʥʥʳʝ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ 

ʧʨʠʩʫʪʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5ï7 ʤʤ ʦʪ ʟʝʨʢʘʣʘ ʚʦʜʳ ʦʢʠʩʣʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ Al-ʢʨʳʰʢʠ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ BaCl2, ʠʥʜʫʮʠʨʫʝʪ ʚ ʚʦʜʝ ʥʘʜʤʦʣʝʢʫʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʘʥʘʣʦʛʠʯʥʫʶ 

ʨʘʩʪʚʦʨʫ BaCl2. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʘ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʦʝʦʙʨʘʟʥʫʶ 

çʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʢʦʧʠʶè ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʚʦʨʘ BaCl2. ʀʟ ʜʘʥʥʳʭ ʥʘ ʨʠʩ. 3 ʩʣʝʜʫʝʪ, ʯʪʦ ʵʪʘ 

çʢʦʧʠʷè ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʵʢʩʧʦʟʠʮʠʠ ʨʝʣʘʢʩʠʨʫʝʪ, ʠ ʥʘʜʤʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʥʦʚʴ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʠʩʭʦʜʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʇʨʠʯʠʥʳ ʩʥʠʞʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʠʩʧʘʨʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ZnCl2, BaCl2 ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʥʝʝ [11]. ɺ ʨʘʙʦʪʝ [15] ʘʚʪʦʨʘʤʠ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ ʢʦʛʝʨʝʥʪʥʳʝ ʜʦʤʝʥʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʚʦʜʝ ʠ ʷʚʣʷʶʱʠʝʩʷ ʤʝʪʘʩʪʘʙʠʣʴʥʦʡ ʬʘʟʦʡ [4], ʧʝʨʝʭʦʜʷ ʚ ʥʝʢʦʛʝʨʝʥʪʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʚʳʜʝʣʷʶʪ ʠʟʙʳʪʦʢ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʜʠʧʦʣʴ-ʜʠʧʦʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʩʚʝʨʭʠʟʣʫʯʝʥʠʝ 

ɼʠʢʝ). ɼʣʠʥʘ ʚʦʣʥʳ ʠ ʤʦʱʥʦʩʪʴ ʵʪʦʛʦ ʠʟʣʫʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʂɼ ʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʇʦʧʳʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʟʣʫʯʝʥʠʷ ʚʦʜʳ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘ ʥʝ ʜʘʣʠ. 

ʆʜʥʘʢʦ, ʢʦʩʚʝʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʝʛʦ ʥʘʣʠʯʠʷ ʦʪʤʝʯʝʥʳ ʚ ʨʷʜʝ ʨʘʙʦʪ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ [16]57.58 

                                                                                                                                                                         
ʂ ʦʛʨʘʥʠʯʝʥʠʷʤ ʜʝʨʠʚʘʪʦʛʨʘʬʠʠ ʦʪʥʦʩʠʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʦʙʨʘʪʴ ʠʥʝʨʪʥʳʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ, 

ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʳʡ ʠʩʩʣʝʜʫʝʤʦʤʫ ʦʙʨʘʟʮʫ. ʆʪʩʶʜʘ ʚʦʧʨʦʩ ʘʚʪʦʨʘʤ: ʢʘʢʦʡ 

ʠʥʝʨʪʥʳʡ ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠ? ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʝʨʠʚʘʪʦʛʨʘʬʳ ʥʫʞʜʘʶʪʩʷ ʚ 

ʤʥʦʛʦʢʨʘʪʥʦʡ ʢʘʣʠʙʨʦʚʢʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʘʚʪʦʨʳ ʥʝ ʩʦʦʙʱʘʶʪ ʦ ʪʦʤ, ʢʘʢ ʯʘʩʪʦ ʦʥʠ ʢʘʣʠʙʨʦʚʘʣʠ ʩʚʦʡ 

ʜʝʨʠʚʘʪʦʛʨʘʬ ʠ ʜʝʣʘʣʠ ʦʥʠ ʵʪʦ ʚʦʦʙʱʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʠʛʥʘʣ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʥʘʣʦʞʝʥʠʷ ʠʩʪʠʥʥʦʛʦ 

ʩʠʛʥʘʣʘ ʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʙʦʨʥʳʭ ʬʫʥʢʮʠʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʤʦʞʥʳʭ 

ʦʰʠʙʦʢ. 

ɺ ʦʙʩʫʞʜʘʝʤʦʡ ʩʪʘʪʴʝ ʥʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʳʝ ʦʙʲʷʩʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʷʩʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʧʨʝʜʚʟʷʪʦʩʪʠ ʘʚʪʦʨʦʚ. 

ʆʪ ʧʨʦʟʳ ʤʝʪʦʜʘ ʚʦʟʚʨʘʱʘʶʩʴ ʢ ʨʦʤʘʥʪʠʢʝ ʦʪʢʨʳʪʠʡ. ʉʣʝʜʫʷ Guidice [4], ʘʚʪʦʨʳ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ 

ʣʝʛʯʝ ʠʩʧʘʨʷʝʪʩʷ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʚʦʜʘ, ʥʘʭʦʜʷʱʘʷʩʷ ʤʝʞʜʫ ʢʣʘʩʪʝʨʘʤʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ 

(ʝʩʣʠ ʧʨʠʥʷʪʴ ʚʳʢʣʘʜʢʠ Guidice), ʥʘ ʩʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʜʦʣʞʥʦ ʚʣʠʷʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʚʦʜʳ ʤʝʞʜʫ 

ʵʪʠʤʠ ʬʨʘʢʮʠʷʤʠ. ʂʘʢʦʚʦ ʞʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ? ʂʘʢ çʜʠʩʪʘʥʮʠʦʥʥʳʝè ʚʣʠʷʥʠʷ ʥʘ ʚʦʜʫ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʚʣʠʷʥʠʷ, ʩ ʜʨʫʛʦʡ, ʤʝʥʷʶʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʬʨʘʢʮʠʷʤʠ? ʊʘʢʦʛʦ 

ʘʥʘʣʠʟʘ ʚ ʩʪʘʪʴʝ ʥʝʪ. ɸʚʪʦʨʳ ʤʦʛʫʪ ʟʘʷʚʠʪʴ, ʯʪʦ ʦʥʠ ʥʝ ʦʙʷʟʘʥʳ ʧʨʠʥʠʤʘʪʴ ʚ ʨʘʩʯʝʪ ʤʦʠ ʬʘʥʪʘʟʠʠ ʦ ʪʦʤ, 

ʯʪʦ ʠ ʢʘʢ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʩʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ. ʅʝ ʦʙʷʟʘʥʳ, ʩʦʛʣʘʩʝʥ. ɸ ʛʜʝ ɺʘʰ ʘʥʘʣʠʟ? ʋʚʳ, ʝʛʦ 

ʥʝʪ. ɺ ʥʘʣʠʯʠʠ ʪʦʣʴʢʦ ʪʫʤʘʥʥʳʝ ʥʘʤʝʢʠ ʥʘ ʨʝʟʫʣʴʪʘʪʳ Guidice, ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʯʠʩʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ. ʂ ʪʦʤʫ ʞʝ ʥʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚʦʜʳ ʤʥʦʞʝʩʪʚʦ. 

ɸ ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʘʥʘʣʠʟʘ ʥʝʪ, ʪʦ ʢʘʢ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʤʳ ʜʦʣʞʥʳ ʧʨʝʜʲʷʚʣʷʪʴ ʢ 

ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ? ʄʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʤʠʣʣʠʛʨʘʤʤʘʤʠ ʠʣʠ ʥʝʦʙʭʦʜʠʤʘ ʤʠʢʨʦʛʨʘʤʤʦʚʘʷ ʪʦʯʥʦʩʪʴ? 

ɺʝʜʴ ʚ ʤʘʩʩʝ ʠʩʧʘʨʷʶʱʝʡʩʷ ʚʦʜʳ ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʣʝʜʠʪʴ ʪʫ ʬʨʘʢʮʠʶ (ʥʝʠʟʚʝʩʪʥʦʛʦ ʨʘʟʤʝʨʘ!), ʢʦʪʦʨʘʷ 

ʦʪʚʝʯʘʝʪ ʟʘʤʳʩʣʫ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɽʩʣʠ ʩʪʘʚʠʰʴ ʵʢʩʧʝʨʠʤʝʥʪ ʵʧʦʭʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʦ ʠʩʭʦʜʠʪʴ ʥʫʞʥʦ ʠʟ 

ʩʘʤʳʭ ʭʫʜʰʠʭ ʦʮʝʥʦʢ. ɸ ʯʪʦ ʥʘʤ ʧʨʝʜʲʷʚʣʷʶʪ ʘʚʪʦʨʳ? ʅʠʯʝʛʦ. ʆʜʥʦ ʫʩʧʦʢʘʠʚʘʝʪ: ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ çʚ 

ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭè. ʊʘʢʘʷ ʫʙʦʛʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ ʥʝ ʛʦʜʠʪʩʷ ʜʘʞʝ ʜʣʷ ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ. 
57 ʅʦʚʠʢʦʚ ʉ.ʅ., ɽʨʤʦʣʘʝʚʘ ɸ.ʀ., ʊʠʤʦʰʝʥʢʦʚ ʉ.ʇ., ʇʝʨʝʚʦʟʯʠʢʦʚ ʅ.ʌ. ɺʣʠʷʥʠʝ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚʦʜʳ ʥʘ ʢʠʥʝʪʠʢʫ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦ.̫ ʏ.3 ʀʟʤʝʥʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʢʦʛʝʨʝʥʪʥʳʭ ʜʦʤʝʥʦʚ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. 

ɹʠʦʤʝʜʠʮʠʥʩʢʘʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ, (8):20ï24, 2012. 
58 ɺɺʄ: 1. ɸʣʶʤʠʥʠʡ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʭʣʦʨʠʩʪʳʤ ʙʘʨʠʝʤ, çʠʥʜʫʮʠʨʫʝʪ ʚ ʚʦʜʝ ʥʘʜʤʦʣʝʢʫ-

ʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʘʥʘʣʦʛʠʯʥʫʶ ʨʘʩʪʚʦʨʫ BaCl2è. ɺʠʜʠʤʦ, ʘʚʪʦʨʳ ʭʦʪʝʣʠ ʩʢʘʟʘʪʴ: çʠʥʜʫʮʠʨʫʝʪ ʚ ʚʦʜʝ 

ʥʘʜʤʦʣʝʢʫʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʘʥʘʣʦʛʠʯʥʫʶ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʨʘʩʪʚʦʨʘ BaCl2è. ʏʝʛʦ ʩʪʦʠʪ ʵʪʦʪ 

ʚʳʚʦʜ, ʷ ʫʞʝ ʩʢʘʟʘʣ. 2. ʆ çʤʝʪʘʩʪʘʙʠʣʴʥʦʡ ʬʘʟʝè. ɸʚʪʦʨʳ ʫʧʦʨʥʦ ʦʪʢʘʟʳʚʘʶʪʩʷ ʨʘʩʩʢʘʟʘʪʴ ʯʠʪʘʪʝʣʶ, 

ʥʘʩʢʦʣʴʢʦ ʵʪʘ ʬʘʟʘ çʤʝʪʘè ʠ ʥʘʩʢʦʣʴʢʦ çʩʪʘʙʠʣʴʥʘè. ʋʜʠʚʠʪʝʣʴʥʦʝ ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʠʥʪʝʨʝʩʘʤʠ ʯʠʪʘʪʝʣʷ, 

ʟʘʪʦ ʚʩʝ ʢʦʥʮʳ ʚ ʚʦʜʫ. 3. ʉʚʝʨʭʠʟʣʫʯʝʥʠʝ ɼʠʢʝ. ʕʪʦ ʠʟʣʫʯʝʥʠʝ ɼʠʢʝ ʦʧʠʩʘʣ ʚ 1954 ʛʦʜʫ. ɺ ʩʠʣʫ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ, ʤʝʞʜʫ ʠʜʝʷʤʠ ɼʠʢʝ ʠ Guidice ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʯʝʛʦ ʦʙʱʝʛʦ. ɼʦʩʪʘʪʦʯʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ɼʠʢʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣ ʩʧʝʮʠʘʣʴʥʦ ʚʦʜʫ. ɸ ʝʩʣʠ ʘʚʪʦʨʘʤ ʚʩʸ ʞʝ ʧʦʥʘʜʦʙʠʣʩʷ ɼʠʢʝ, ʪʦ ʦʥʠ ʜʦʣʞʥʳ ʙʳʣʠ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʝʛʦ ʧʦʜʭʦʜ ʢ ʩʚʦʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ, ʯʝʛʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʩʜʝʣʘʥʦ ʥʝ ʙʳʣʦ. ʆʧʷʪʴ ʷ ʣʦʚʣʶ 

ʘʚʪʦʨʦʚ ʥʘ ʞʝʣʘʥʠʠ ʢʦʟʳʨʥʫʪʴ ʢʨʘʩʠʚʳʤ ʩʣʦʚʝʯʢʦʤ, ʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ ʧʦʥʷʪʴ ʥʝʟʨʝʣʦʤʫ ʯʠʪʘʪʝʣʶ, ʯʪʦ ʝʤʫ 

ʝʱʝ ʨʘʩʪʠ ʠ ʨʘʩʪʠ ʜʦ ʚʳʩʦʯʘʡʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʘʚʪʦʨʦʚ. 

http://ufn.ru/ufn80/ufn80_8/Russian/r808d.pdf
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʫʞʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ 1 

ʵʪʘʧʝ (ʤʦʜʝʣʴʥʳʡ ʦʧʳʪ), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʢʣʶʯʝʥʠʷ: 

Å ʤʝʞʜʫ ʨʘʟʚʠʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ɸʆʇ ʪʚʝʨʜʦʛʦ ʪʝʣʘ (çAl-ʢʨʳʰʢʦʡè, ʤʦʜʠʬʠʮʠ-

ʨʦʚʘʥʥʦʡ BaCl2) ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʚʦʟʥʠʢʘʶʪ ʩʠʣʳ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʜʘʣʴʥʦʜʝʡʩʪʚʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʚʦʜʝ çʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʧʠʠè ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ;59 

Å ʚʦʟʥʠʢʥʦʚʝʥʠʝ çʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʧʠʠè, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʬʦʥʦʥʥʦʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʩ 

ʜʠʧʦʣʴ-ʜʠʧʦʣʴʥʳʤ ʢʦʛʝʨʝʥʪʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʠʩʧʘʨʝʥʠʠ ʚʦʜʳ;60 

Å çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʧʠʷè ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ BaCl2 ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʥʘʜʤʦʣʝʢʫ-

ʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʚʦʜʳ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ çʚʨʝʤʷ ʞʠʟʥʠè (5 ʩʫʪʦʢ): ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ 

ʨʝʣʘʢʩʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʚʨʘʪ ʢ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ.61 

 

 
 

ʈʠʩ. 9. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʣʦʷ CD-R (ʧʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ). 

 

                                                      
59 ɺɺʄ: ʕʪʦʪ ʚʳʚʦʜ ʢʘʢ ʙʳʣ, ʪʘʢ ʠ ʦʩʪʘʝʪʩʷ ʬʘʥʪʘʟʠʝʡ ʘʚʪʦʨʦʚ. 
60 ɺɺʄ: ɺʦʩʭʠʪʠʪʝʣʴʥʳʡ ʧʦʣʝʪ ʬʘʥʪʘʟʠʠ: ʬʦʥʦʥʳ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʜʠʧʦʣʴ-

ʜʠʧʦʣʴʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʢ ʪʦʤʫ ʞʝ ʝʱʝ ʠ ʢʦʛʝʨʝʥʪʥʦ. ʆʪʢʫʜʘ ʯʪʦ ʙʝʨʝʪʩʷ! ʌʦʥʦʥʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʪʝʢʩʪʝ ʪʦʣʴʢʦ ʚʪʦʨʦʡ ʨʘʟ (ʧʦʩʣʝ ʟʘʛʦʣʦʚʢʘ), ʘ ʦʥʠ ʫʞʝ ʚʦ ʚʩʶ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʪʘʠʥʩʪʚʝʥʥʳʤ çʜʠʧʦʣʴ-

ʜʠʧʦʣʴʥʳʤ ʠʟʣʫʯʝʥʠʝʤè, ʧʦʷʚʠʚʰʠʤʩʷ ʚ ʪʝʢʩʪʝ ʪʦʣʴʢʦ ʯʪʦ. ʃʦʛʠʢʘ ʙʳʚʘʝʪ ʬʦʨʤʘʣʴʥʦʡ, ʜʠʘʣʝʢʪʠʯʝʩʢʦʡ ʠ 

ʚʥʝʟʘʧʥʦʡ. ʇʦʩʣʝʜʥʶʶ ʠʟʦʙʨʝʣʠ ʘʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʘʪʴʠ. 
61 ɺɺʄ: ʂʘʢ ʧʦʜʫʤʘʝʰʴ, ʯʪʦ ʚʩʶ ʞʠʟʥʴ ʧʴʝʰʴ ʚʦʜʫ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʦʧʠʷʤʠ ʛʘʟʦʚʳʭ ʧʣʠʪ, ʢʨʫʞʝʢ, 

ʤʠʩʦʢ ï ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʦ ʩʝʙʝ. 


